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1. BBegenue

Hacrosiias 6pornopa, B KOTOpo# MpecTaB/ieHa HOBasi apaurMa rpaBUTALMM, TTOATOTOBJICHA
aBTOpaMM 10 MOTMBaM MH(POPMaLMK BHICOKOPA3BUTOM IMBUIIN3ALIMH, KOTOPast JOBOJUT JO HAC HAy4-
HYI0 MH(OPMAIIMIO C LEJIbI0 IPOIBUHYTH YeI0BEUYECTBO Ha HOBYIO, O0JIee BBICOKYIO CTYIIEHb 3HAHUI
O IIpUpOie. DTa BBICOKOPa3BUTasA IMBUIM3aLMs pacniosoxkeHa B [Tnedanax (pycckoe HazBanue «Cro-
Kapbl», AMoHcKoe — «Cybapy»), BTopast 3Be3/1a, TpeTbs IUIaHeTa. KOHTaKT BBICOKOPA3BUTON LIMBU-
JIM3alMY ¢ OJHUM M3 aBTOPOB HacTosiielt padotsl, [ToHomapenko ViBanom BacuseBnuem, mpogon-
KaJICS OKOJIO JECATH JIET. 3a 3TO BpEM ITPEICTABUTENN BBICOKOPA3BUTON IMBUIN3ALIMKA HAY YMJIU €TO
«BUJIETb» (PU3MUYECKUE MTPOLIECChl, KOTOPbIe OOBIYHBIE JTIOH, B CHJIy HECOBEPILEHCTBA CBOUX Opra-
HOB YYyBCTB, HE BUJAT (II03TOMY YYEHBIM ITPUXOOUTCSA TEOPETU3UPOBaTh). OIHAKO MaJo HAy4YUTh
«BUJIETb», HEOOXOIMMO MOHMMAaTh, YTO BUAMIIL U JOBECTU «yBUAEHHOE» 1O Apyrux. Ilostomy Ha
MIPOTSKEHUU TIOYTH JECATHU JIET BBICOKOPa3BUTas LIMBUIM3ALMA KOHTaKTHpoBana ¢ ViBanom Bacu-
nbeBrdeM [ToHOMapeHKo, OTBevasia Ha ero BOIPOCHL, €CIIH €My YTO-JTMO0 ObUIO HETTOHSITHO, U BMECTe
pazoupay TpyaHble AJIs1 MOHUMaHUS MOMEHTHI. W Tonbko yOequBIIMCh, YTO OH MPaBHJIBHO MOHHU-
MaeT U MPaBUJIbHO OOBACHSET YBUIEHHOE, BbICOKOpa3BUTas LMBMIM3alus npepsaia Konraxr. ITpe-
pbiBaHre KoHrtakTa He o3HavyaeT, yto VMiBaH BacuibeBru notepsisl ClioCOOHOCTb «BUAETb» U MOHU-
MaTh yBUjIeHHOe. OH Tenepb B J11000€ BpeMsi MOXKET TOCMOTPETh MHTEPECYIOLIHIA €ro (pU3NUeCcKuil
npotecc, nostomy VMean BacunbeBud IToHoMapeHKO HUYEro He 3a0bIBaeT.

Wndopmaryiss K HeMy NPUXOIUT OOBIYHO B BUJIE BHICOKOKAYECTBEHHOH IIBETHOW JUHAMUYE-
CKOM KapTHHKU (Buaeo B popMmare 3 d?), npuuém, cam MBan BacuinbseBnu [loHOMapeHKo «mmomenia-
eTcsi» Kak Obl BHYTPb paCCMaTPUBAEMOro (pU3MYECKOro rnporecca.

Bropoii aBrop 310oi1 Opomnopsl, Tuxomupo EBrenuii AnekceeBud, sIBISE€TCS MOMOLIHUKOM
WBana BacunbeBrua [ToHOMapeHko B yacti opopmiieHust ero padoot. Misany BacunbeBruy [ToHoMa-
PEHKO TaK M ObLIO 3asBJIEHO MPEICTABUTENSIMI BHICOKOPA3BUTON IMBIJIM3AIMM, UTO Y HEro Oyner
NOMOIIHMK. Tak u nonyumnock, Tuxomupos EBrennit AnekceeBud Hauan nomorats MBany Bacuiibe-
Bu4y [ToHOMapeHKo 1o cBoeil MHUIMATHBE (€70 HUKTO He 3aCTaBJIsUI M HE IIPUKA3bIBaJ), TAK Kak Oe3-
oropopouHo nosepwui VBany BacunbeBuay [loHOMapeHKo, UCX0A1s1 U3 XapakTepa ero MH(popMaLuy.

B Hacrosimeit pabote OTCYTCTBYIOT TEOPUH, U, CIIEIOBATEIbHO, KAKOW-JIMOO MaTeMaTHYeCKuil
anmapar. 9TO M MOHATHO, T.K. BCE CBEIEHUS NPUBOJATCS HA YPOBHE (PEHOMEHOJIOTUU — YEJIOBEK
BUIWT U IOHUMAET, YTO BUJUT, [IO3TOMY HU TEOPUU, HA MATEMATUUECKUH annapar He HyXHbI. Pa3y-
MeeTcsl, eclu, YU€Hble OylyT Kak-Ir0o Mcnosb3oBaTh nHpopManmio Meana Bacunbesrua [ToHoma-
PEHKO ero MHpopMaluio NpUAETCA MaTeMaTU3UPOBaTh, HO HE IS TOrO, YTOOBI YTO-JIMOO0 J10KA3aTh
(pusrka MaTeMaTHKOI He TOKa3bIBAETCS ), & AJISI TOTO YTOOBI MOKHO OBUIO YTO HYXKHO MocuuTaTh. Ho
3TO HE BBI30OBET Y HAIIMX TEOPETUKOB HUKAKUX 3aTPyIHEHUM, TaK KaK MaTeMaTUKy HallW TEOPETUKU
3HAIOT rOpasio Jy4vlle (PU3HKHU.
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2. KpaTkuil aHaau3 CylieCTBYIOIIMX TeOPUil IPaBUTAIMA

Marepuan u3 Bukunenuu: «I pasumaijus (npumsdicerue, 6cemuproe mseomenue, mseomenue)
(om aam. gravitas — «msdcecmov») — YHUBEPCANbHOE PYHOAMEHMANbHOE B3AUMOOEIUCBUE MeNCOY
6cemMu MAMeEPUANbHLIMU meaamu. B npubiudicenuu manvix (no cpasHeHuo co cKopocmoio ceéema,)
cKopocmeli U cAab020 2pagUMauUOHHO20 83AUMOOEICMEUs: ONUCbI8aemcsi meopueti msizomerust Hoto-
MOHaA, 8 0OUeM cayuae onucvleaemcst oowell meopueti omnocumenvHocmu SiiHuwimerina. B keanmo-
80M npedene 2pasumMayUOHHOE 83aUMOOEICMBUe NPEONnOA0HCUMENbHO ONUCHIBAEMCSL KBAHMOBOLL Meo-
pueii zpasumanuut, KOmopas ewé He pa3paoomand.

I'pasumanyus uzpaem Kpatine 8axcHyo ponv 8 cmpykmype u 38onouuu Beeaennoii (yemanag-
AUBASL C6513b MeHCOY NAOMHOCMbIO Beenennoii u ckopocmuto €€ pacuupenus), onpeoensisi Karouesvle
YCA08USL PABHOBECUSL U YCMOWMUBOCU ACMPOHOMUMECKUX cucmem. bes epasumanuu 6o Beeaennoii ne
ObLI0 Obl nAaHeM, 38€30, 2ANAKMUK, YEPHBIX OblP».

Kak BugHO u3 npuBeI€HHON LUTaThl M3 Bukunenum, 3akoH BceMUpHOTo TAroreHust HploToHa,
B HaCTosilliee BpeMsl sIBJIsSIeTCS JIMIIb YacTHBIM ciydaeM OOIeil Teopueil OTHOCUTETbHOCTH DiH-
urreiiHa. [ToaTomy ycTaHOBJIEHHE HECOCTOSATETBHOCTH YaCTHOTO 3aKOHa C OOJTBILION JOJIEl BEPOSITHO-
CTH, TOBOPHT U O HecocTosiTeibHOCTH OO1tieit Teopru. OIHAKO, yCTAHOBUB HECOCTOSTEIBHOCTh YacT-
HOT'O 3aKOHA, HeJIb3sl CO CTOMPOIICHTHON BEPOSTHOCTBIO YTBEPKATh, UTO HECOCTOSITENIbHA M OOITIast
Teopusi. Kpome Toro, MoXeT okaszaThcsl, 9TO 3aKOH He SIBJISIETCS YACTHBIM CITydaeM OOIIeH TEOpUH.
[To Halmemy MHEHUI0, TaK OHO U €CTb, T.K. BO-IIEPBbIX, DUHINTEWH JOKa3aJl YaCTHOCTh 3aKOHa Bce-
MHUPHOT'O TATOTEHUS] MaTeMaTHYECKH, a SKCIIEPUMEHTAIbHOW MPOBEPKHU ITOTO MOJIOKEHUS 1O CUX
Mop He NpoBeieHO. Bo-BTOpBIX, KaKUM 00pa30M KPUBHU3HA MTPOCTPAHCTBA M0 DUHIITEHHY SABISAETCS
critoi o HeloTOHY OCTaércs 3araikoi, KOTOPYIO Mbl OCTaBJIsSIEM HA COBECTU DVHILTENHA U €T0 U301~
PEHHON MaTeMaTUYeCKOr MOAroToBKU. [1oxoke MaTeMaTukon MOXXHO JJOKa3aTh BCE, YTO HAJO JOKA-
3biBatoremMy. [109ToMy Mbl KpaTKO paccMOTPUM 00€ TU TEOPUU OTAEIIBHO.

Urak, nponomkum nutupoBaTh Bukunenuio

"Sakon ecemupHozo msazomenus

B pamkax xaaccuueckoii mexarHuku 2pasumanyuoOHHOe NPUMsIHCeHUe ONUCHIBAECSl 3AKOHOM
ecemuprozo msizomenusi Hoetomona, komopbwiii 2aacum, umo cuna 2pasumauoOHHO20 NPUMSHCeHUs
MeNCOY 08YM L MAMEPUANLHBIMU MOUKAMU Maccbl m1 u m2, paz0enéHHbiMU paccmosHuem r, nponop-
UUOHANBHA 0OEUM MACCAM U 0OOPAMHO NPONOPUUOHANLHA K8AOPAMY PACCMOSIHUSL — MOeCb.!

F=Gm 1m2/r2

30eco G — 2pasumayuonHas NoCmMosHHas, paeuas npumepro 6,67x10-11 m¥(kz-c?. Smom
3aKOH BbINOAHAEMCS. 8 NPUONUINCEHUU NPU MANBIX NO CPABHEHUIO CO CKOPOCHbIO C8ema CKOpOCcmel U
€1a6020 2pABUMAUUOHHO20 83AUMOOELiCMBUsL (ecau 05l UBYUAeMO20 00BEKMA, PACNONONCEHHO20 HA
paccmosuu R om mena maccoti M, eeauuurna GM/c2R 20pazoo mervue edunuyst). B oouem cayuae
2pasumanusi ONUCHIBAEMCst 0ouleli meopueti OMHOCUMeNbHOCU JiHWMeliHA.

3akon 8cemMupHo20 msi20meHust — 00HO U3 NPUNONCEHUL 3AKOHA 0OPAmHbBIX K8AOpAmos, ecmpe-
uawLezocs. MaKdice U NPU U3YUEHUU U3NYUeHUl, U A8AAI0UE20C NPAMBIM CAEOCIBUeM K8aopamuu-
HO20 YeeauueHus: naouaou cghepvl npu yeeauueHuu paouyca, Ymo npueooun K KeaopamuuHomy Jice
YMEHbULEHUIO 8KAAOA N0O0T eOUHUMHOT NAOUWAOU 8 NA0uadb éceli cghepbl.

I'pasumayuonnoe none, mak e Kak u noae CUabl MsHCECMu, NOMEHYUANLHO. MO 3HAUUM,
Umo MOJICHO 86eCmU NOMEHUUANLHYIO SHEP2UIO 2PABUMAUUOHHO20 NPUMSINCEHUS NApbl mea, U 3ma
9HepeUsi He UBMEHUMCSL NOCAe NePEeMEUeHUS MeN NO 3AMKHYmomy koumypy. [lomenyuanvrocmo 2pa-
BUMAUUOHHO20 NOASL 8AeUeM 34 COOOU 3AKOH COXPAHEHUST CYMMbl KUHEMUUECKOU U NOMEHUUANbHOT
SHepeuU U NPU UBYUEHUU OBUNCEHUS MEN 8 2PABUMAUUOHHOM NOAE YACHO CYULECBEHHO Ynpoulaen
peuterue. B pamkax HbtomoHO8CKOU MEXAHUKU 2pABUMAUUOHHOE 83aUMOOelicmaue 16151emcsi 0aAbHO-
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Oeticmeyrouum. Imo o3nauaem, 4mo, Kax Obl MaccUuHoe meno Hu 08U2aN0Ch, 8 Nt0OOL mouke npo-
CMPancmea pasumauUOHHbIL NOMEHYUAN 3A8UCUIMN MONLKO OM NOAOHCEHUS Mend 8 OaHHbBILE MOMEHIN
8PEMEHU.

Boavuue kocmuueckue 06seknmul — naanemsl, 36630l U 20NAKMUKU UMEIOM 0ZDOMHYIO MACCY
U, Ce008amMeNbHO, CO30arN 3HAUUMENbHbLE ZPABUMAUOHHBLE NOASL.

I'pasumayus — caabetimee 83aumooeticmsue. OOHAKO, NOCKOABLKY OHO Oelicmeyem Ha A00bIxX
PACCMOAHUSIX U 8CE MACCHI NONOHCUMENbHDL, IMO, MeM He MeHee, O4eHb 8aNHCHAs CUna 80 Bcenennolii.
B wacmnocmu, anexmpomazrumnoe 83aumooeiicmaue Mexcoy meaamu 8 KOCMUYECKUX Macumaoax
MaN0, NOCKONbKY NOAHbUL NeKMPUUECKULT 3apsa0 IMUX men paseH Hyao (8euecmso 8 ueaom 1ex-
mpu4ecKu HelmpanvHo)".

Taxowce epasumayus, 8 omauuue om Opyeux 83aumMoOelicmseuil, YHUBEPCANbHA 8 Oelicmeul Ha
6cto mamepuro u sHepeuro. He obnapydicervl 06sexmol, Y KOMopulx 6000use omcymcmeosano vl 2pa-
UMAayUOHHoe 83aumooeiicmaue.

H3-3a 21006a1vH020 Xapakmepa 2pasumayust OMeemcmeeHHa U 3a maxKue KpYnHOMAacumaoHule
aghgpexmol, Kax cmpyKmypa 2anrakmux, 4épHvle Oblpbl U pacuiuperue BeenenHol, u 3a anemeHmapHule
AcCmpoHOMUMeCKUe S8AEHUS — OPOUMbL NAAHEM, U 34 NPOCHOe NPUMAINCEHUE K NOBEPXHOCIU 3eMau
U naoeHus: mea.

I'pasumayus 6vira nepevim 3auUMoOelicmeuem, ONUCAHHbIM MAMEMAmu4eckol meopueti. Apu-
cmomenw (IV 6. 00 H. 3.) cuuman, umo 06veKmol ¢ PA3HOI MACCO NAOAIOM € PA3HOLL CKOPOCMbIO.
H monvko mHozo nozoice (1589) I'anuneo I'anuneli sxcnepumeHmanvHo onpedeun, ymo smo He mak
— ecau conpomuenerue 8030yxa YCmpamsiemcs, 8ce mead YcKopsromces OOUHAKOB0. 3aKOH 8Ceobu,e2o
msizomenuss Mcaaka Hotomona (1687) xopouto onucviean oouee nosedenue zpasumavuu. B 1915
200y Anvbepm Siinuwmelin cozoan Oouyo meopuro OMHOCUMENLHOCHIU, O01ee MOUHO ONUCLIBAIOUAYHO
2pAsUMALUIO 8 MEPMUHAX 20MEMPUU NPOCI PAHCBA-BPEMEHU. »

Ecnu onucars, BeIIeNpUBEIEHHBIN KYCOK M3 BUKUIeMU MPOCTHIM SI3BIKOM, TO YTBEPKIACTCH,
YTO I'paBUTAIMS — €CTh MPUTSKEHUE BEIIeCTBA K BEIIECTBY. BhI3bIBaeT HEKOTOpOE HeJJOYMEHHE ITPH-
TSOKEHME SHEPruu K BEIIeCTBY, YTO SIBHO M3 OOJIACTH 3ayMHOro. Benb SHeprust — 310 pacuérHast
dusnueckas BenmmurHa. Tak ke TPYyIHO TIOBEPUTH U B TO, UTO TPABUTALIMS AEHUCTBYET Ha JIIOOBIX pac-
crosiHUSX. Bellb OHa yObIBaeT 1o KBaJIpaTUIHOMY 3aKkOHY. Camoe TJIaBHOE HECOOTBETCTBHE 3aKOHY
BCEMUPHOTO TATOTEHHMSI, YTO He OOHAPYkKEHbI OOBEKTHI, Y KOTOPBIX BOOOIIE OTCYTCTBOBAJIO ObI I'pa-
BUTAIIMOHHOE B3aumoyencTrre. OiHako cornacHo opmyJie 3akoHa BCEMUPHOTO TATOTEHUS (POTOHBI
HE JIOJUKHBI PUTATHBATLCS K BEIIECTBY M IPYT K APYTY, T.K. TI0 OPTOIOKCATBHBIM MPE/ICTABICHUSM
HayKH, Macchl He UMEIOT. DTO 3aMeYaHre OTHOCUTENILHO MOBeIeHUsI (DOTOHOB pa30epeM HUKeE.

"Obwas meopusi omuocumenvHocmu

B cmanoapmuom nooxooe ooweri meopuu omuocumenvrnocmu (OTO) epasumayus paccmam-
PUBAEMCS UBHAUANBHO He KaK CUN080€ 83AUMOOeliCmEle, a KaK NPOSIBAEHIe UCKPUBNEHUSL NPOCPAH-
cmea-epemeru. Takum obpazom, ¢ OTO epasumauus uHmepnpemupyemcs Kak 2eoMempu4ecKui
agbgpexm, npuuém npocmpancmeo-8pems PAcCMampueaemcs 8 pamMKax HeeeKAUO080l PUMAHOBOL
(mounee nceg0o-pumanosoit) eeomempuu. I pasumayuonnoe nose (0600ujeHUe HHIOMOHOBCK020 2pa-
BUMAUUOHHO20 NOMEHUUANA), UHO20A HA3bl8AeMOoe maKdice nosrem msizomerus, 6 OTO omooicoecms-
ASIEMCS C MEH30PHBIM MEMPUUECKUM NONEM — MEMPUKOL YEMbIPEXMEPHO20 NPOCMPAHCMEA-8PEMEHU,
a HANPANCEHHOCMb 2PABUMAUUOHHO20 NOASL — C APPUHHOLL CEAZHOCIbIO NPOCMPAHCIEA-8DEMEHU,
onpeoensiemoli MempuKol.

Cmanoapmmoii 3a0aueti OTO sensiemcs onpedeneHue KOMNOHEHM MEMmpU4ecKkozo meH3opd, 8
COBOKYNHOCIU 3A0AIOUUX 2€0MEMPUUECKILE CEOTICIMBA NPOCMPAHCMBA-8PEMEHU, NO U3BECIHOMY PAC-
npeoeneHUur0 UCHOYHUKO8 SHEP2UU-UMNYALCA 8 PACCMAMPUBAEMOU CUCEME YembIPEXMEPHBIX KOOD-
ounam. B ce0ro ouepedv 3HaHUe MEMPUKU NO3BONSLEN PACCUUMBIBANb OBUNCEHUE NPOOHBIX UACUL,
UMmo 3K6UBANEHMHO 3HAHUIO CEOLICE NOAsL MAZOMEHUs 8 OAHHOU cucmeme. B césa3u ¢ men3opHuIm
xapaxmepom ypasrenuii OTO, a makdce co cmanoapmuelm GYHOAMEHMANLHLIM 0OOCHOBAHUEM €&

8
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dopmyauposky, cuumaemcs, wmo 2pasumauusi MaKdxice HoCum men30pubvlil xapakmep. OOHUM U3
CAe0CmBULl 16A1emMCs MO, Umo 2PAsUMARUOHHOE UBAYUEHUE OONHCHO OblMb He HUHCE KBAOPYNONbHO20
nopsioka.

H3zeecmno, umo ¢ OTO umeromest 3ampyoHeHUst 8 853U ¢ He UHBAPUAHIMHOCIIbIO SHEP2UL 2Da-
BUMAUUOHHO20 NOAS, NOCKOALKY OAHHAS SHEP2USL He ONUCLIBAEMCS. MEH30POM U MOdicen Oblme meo-
pemuuecKu onpedeaera pasHolmu cnocooamu. B kaaccuueckoii OTO makoice o3Huxkaem npoonema
ONUCAHUSL CNUH-OPOUMANBbHO20 83aumooeiicmeus (maxK KaKk CNUH NPOMsANCEHH020 00BeKmMa makdice
He umeem OOHO3HAUHO20 onpedenenust). Cuumaemcs, umo cyuyecmeyrom onpeoenéiHvle npooremvl
¢ OOHO3HAUHOCMBIO PE3YALIMAMOB U OOOCHOBAHUEM HENPOMUBOPEUUBOCIL (NPOONEMA 2PABUMAUUOH-
HbIX CUHYASPHOCMEL).

Oonaxo sxcnepumernmanvio OTO noomeepacoaemcs 00 camozo nocneonezo epemeru (2012
200). Kpome moeo, mHozue anomepHamuetble SUHUMENHO8CKOMY, HO CIAHOAPMHbLE 05l COBPEMEH-
HOU (busuKu nooxoovl K hOpMYAUPOBKe meopuu 2pasumarii NPUBOOSIM K pe3yavimamy, Co8nadaro-
wemy ¢ OTO 6 HU3KO3HEP2eMUUECKOM NPUOAUNCEHUU, KOMOPOE MONbKO U OOCMYNHO Celiuac IKCnepu-
MEHMANBHOU NpoeepKe».

Kak 0put0 3asBi1eHO Bukunenuein panee, 3aKOH BCEMUPHOTO TSTOTCHUSI SIBJISIETCS YaCTHBIM
ciygaem OOimeit Teopreli OTHOCUTETBPHOCTH, UTO BBI3BIBAET HeloyMeHre. Kak ke cuia B3anMoneii-
CTBUSI MEK/1y T€JIaMU MOXKET PaBHATHCS KPUBU3HE ITpocTpaHcTBa? (cuia = KpususHe?). U xors DiiH-
LITENH JOKa3aJ 3TO MaTeMaTu4eCcKU, HO 3TO JJOKA3aTeJbCTBO IPOTUBOPEUUT JIEMEHTAPHOM JIOTHKE.
[Mosromy OO1miasi Teoprsi OTHOCUTETILHOCTU U 3aKOH BCEMUPHOT'O TSTOTEHHS — 9TO Pa3Hble Teope-
THUYECKHE MOoCTpoeHus. Kpome Toro, MHOrue y4éHsle CelUaIiCcThl COMHEBAIOTCS B COCTOSITENILHO-
cru OO1meit Teopuu OTHOCUTENLHOCTH. B yacTHoCTH, KpynHBIN (prsuk [TogoceHOB naypear craHgapT-
HOM 30710TOM Menanu JleiOHMIa, HEOMHOKPATHO 3asBJISUT HA PasHbIX (pusnyeckux opymax, 4to
Oo1miast Teopusi OTHOCUTEIBHOCTH — 3TO KOJIOCC Ha IMHSHBIX Horax. [Ipaaa, [TomoceHoB 3asBisin
3T0, yke, Oy/lyuu Ha TIeHCHH, T.e. Kak JacTHoe Juio. Ho nevictBurtenbhbiii akageMuk PAH Banepuii
AmnaronbeBnd Py0OakoB, Takke HEOIHOKPATHO 3asIBJIsUI, O SKCIEPUMEHTAIBHO JOKa3aHHOM (DakTe,
YTO CyMMa YIJIOB TPEYTOJIbHUKA JJI51 AATIEKUX KOCMUYEeCKUX 00BbeKTOB paBHsieTcs 180 rpagycam. 1o
TOBOPUT O TOM, YTO MPOCTPAHCTBO He PrMaHOBO M He nceBno PumaHoBO, a gekaproBo. IaBHOe
J0Ka3aTesIbCTBO HecocTosATeNbHOCTH OOIIel TEOPUU OTHOCUTEILHOCTH 3aKJII0YAaeTCsl B TOM, UTO T10
MH(pOPMAIMK BBICOKOPA3BUTON LMBWIM3ALMH, IPOCTPAHCTBO HE MATEpPUAJIbHO, CJIEJOBATEIbHO, HE
UMeeT CTPYKTYpPbl M He MOXeT u3rudarbcs. [IpocTpaHCTBO — BMECTUIIMIIIE MaTepuy — HO HE cama
Marepusa. Kpome Toro, mpocTpaHcTBO HE CBS3aHO CO BPEMEHEM U BCETO JIMIIbL TPEXMEPHO. Bpems xe
HE BEIECTBEHHO, He SABJIsIeTCs (PU3UYECKUM TOHSITHEM, a €CTh MPOCTO CUETUMK ISl HAIIeTO ynoo-
CTBa, YTO COIJIACYETCSl C MHEHHMEM DMMaHywia KaHTta 1 MHOTMX COBPEMEHHBIX YUYEHBIX, KaK OpTO-
JOKCAJIBHOTO, TaK U aJbTEPHATUBHOIO TOJIKA, ¥, CAMOE IJIAaBHOE, TOTO K€ MHEHUS MPUIECPKUBACTCS
BbICOKOpa3BuTasi nuBmim3anus ¢ [nesn (Ctoxap). [Toatomy OO1mast Teopusi OTHOCUTETLHOCTH HECO-
CTOSITEJTbHA M 9TO JOKa3aHHbIN pakT. OmHAKO, 3aKOH BceMupHOTo TATOTeHMsI, OObSIBJICH JIUIIIb YacCT-
HBIM cirydasim OOIIel Teopruu OTHOCUTEIBHOCTH, TIO9TOMY OTBeprast OOIIyl0 TEOPHIO, TTPUXOIUTCS
aBTOMATHYECKM OTBEPrHYTh U YacTHYI0. Ho MBI Tak He cAenaeM, Tak Kak Mbl YK€ OTMEYasIu, 4To, 10
HaleMy MHEHUIO, 3aKoH BecemupHoro Tsrotenusi u O01mas Teopusi OTHOCUTEIBHOCTH — 3TO Pa3HbIe
TEOPETUYECKUE MOCTPOEHUs. TAroTeHne — 3T0 SIBHO CUJIOBOE B3aUMOJEHCTBHUE, U MBI 3TO CUJIOBOE
B3aMMOJIEVICTBHE YyBCTBYEM CBOMMMU OpraHaMu 4yBCTB U BCEM CYLIECTBOM CBOMM. TAroreHue — 31o
SIBHO CWJIa, 4 HE TEOMETPUS U OHa, KaK Jiiodas cuia, nepopMUpyeT Tena, eClIM UM HeKy/1a IBUTaThCs.
Ecmm akagemuku, Bo umst O0111el TEOpHUH OTHOCHTETHOCTH, OTPUIIAIOT 3Ty CHITY, KOTOPYIO OHHM CaMH
YyBCTBYIOT BCEM CYIIIECTBOM CBOMM, TO MM HaJl0 OOPATUTHCS K MCUXOTepareBTaM. Bo-BTOpBIX, XOT
3aKOH BceMupHOro TAroTeHus OKa3alicsi HECOCTOATENIEH, HO B HEM €CTh PAllMOHAJIBHOE 3€PHO U MBI
HIKE TIOIPOOHO PACCMOTPUM 3aTpyAHEHHs, HAKOMUBINUECs B HEM. OOIIyI0 TEOPUI0 OTHOCUTEILHO-
CTH MOZIPOOHO paccMaTpuBarh He Oy/eM, T.K. OHa HECOCTOSITENIbHA B OCHOBAX Ha CTaJIUM JIOIYIIEHHIA
u noctynaroB. [lyaHkape, a 3a HUM U DUHIITENH, MOCTYIMPOBAIA MAaTEPUAIBHOCTb MTPOCTPAHCTBA
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Y BpeMeHH Oe3 TOCTATOUHbIX AJIs1 3TOro (puinococKux U (pU3NIecKux ocHoBaHUM. EcTh U apyrue
TEOPUM TPABUTALINY, KOTOPbIE MIPUBEIEM HIKE.

«Teopus Ilinumerina — Kapmana

Teopusi duinwmerina — Kapmana (9K) 6vina paspabomana kax pacuuperue OTO, enymperine
eKAOUAIOWee 8 CceOsi onucanue 8030elicmeusi Ha NPOCMPAHCMBEO-8PEMS, KPOME SHEPUU-UMNYAbCA,
makdice u cnura 0o6vekmos. B meopuu 9K esooumcsi agpgpurHoe kpyuerue, a emecmo ncesoopuma-
HOBOIL 2eoMempuy 0Nst NPOCMPAHCIMEA-8PEMEHU UCnonb3yemcst zeomempust Pumana — Kapmana. B
pe3yavmame onm MempuuecKoli meopuu nepexoosm K agpghuHHol meopuu npoCmpancmed-6pemeHu.
Pesynvmupyrowiue ypasHenust Ons ONUCAHUS NPOCMPAHCIMEA-8PEMEHU PACNA0AOmcs Ha 064 KAAcca:
o0ur u3 Hux ananoeuuer OTO, ¢ mem omauuuem, Umo 6 MeH30p KPUBU3HbLL BKAIOUEHBI KOMNOHEHMbL
¢ agppunHbLIM KpYueHuem; 6mopoli KAacc YpasHeHull 3a0aém ces3b MeH30pa KPYUeHUs U meH3opa
CNUHA MAMEPUU U UBNYUEHUS.

Toayuaemvle nonpasku k OTO, 6 ycrosusax cospementoli Beeaentoll, HACMOoAbKO MAAbl, YUMo
NOKA He BUOHO 0adce 2UNOMemu4eckux nymeii 015 UX U3MepeHus.

Teopust bpanca — /ukke

B cxanapro-men30pHbIix meopusix, camoli u3eecmHoll U3 Komopuelx aensemcs meopust bparca
— [uxxe (uau Hopoana — Bpanca — [ukke), epasumauuonnoe none Kak s¢hghexmuenas mem-
PUKGQ RPOCMPAHCMBA-8PEMEHU ONPEOeNSIeMCsl 8030€LiCBUEM He MOAbKO MEH30Pa SHEPUU-UMNYNbCA
mamepuu, kax ¢ OTO, HO U OONOAHUMENLHO20 2PABUMAUUOHHO20 CKANAPHO20 Nnoasi. Mcmounukom
CKANSPHO20 NOASL CUUMAEMCS C6EPHYMbIIL MEH30p dHepeuu-umnyavca mamepuu. Caredosamenvo,
cxansapHo-men3oprvle meopuu, kak OTO u PTI, omHocamcs: Kk Mmempu4eckum meopusim, OarouuM
00BSACHEHUE 2PABUMAYUL, UCNONL3YS MOALKO 2€0MEMPUI0 NPOCMPAHCIMBA-BPEMEHU U €20 Mempuye-
cKkue ceoticmea. Haauuue ckansprozo nonsi npusooum k 08ym 2pynnam YypagHeHuti 01 KOMNOHeHm
2PABUMAUUOHHO20 NOASL: OOHA ONsl MEMPUKU, 8MOpas — 0nsi ckaasapHoeo noas. Teopusi bBpanca —
Juxke écaedcmeue HAAMUUUSL CKANAPHOZO NOASL MONCEN PACCMAMPUBAIMBCS MAKHCE KAK OelCmeyro-
was 8 NAMUMEPHOM MHO2000pA3UU, COCMOSUEM U3 NPOCMPAHCMBA-BPEMEHU U CKANSPHO20 NOAS.

Tooobnoe pacnadenue ypaerenuii Ha 06a kaacca umeem mecmo u ¢ PTI', 20e emopoe men3op-
Hoe YypasHeHue 6600UMCsL 051 Y4éma Ces3U MeHcOYy Hee8KAUOO8bIM NPOCMPAHCIBOM U NPOCIPAH-
cmeom Munkosckozo. Baazodaps: nanuuuto 6e3pazmeprozo napamempa 6 meopuu Hopoana — Bpanca
— Jluxke nosieasemcs 603MONCHOCHb 8bIOPANL €20 MAK, UNOOblL Pe3YAbmamvl Meopuu CO8NAOANU C
DPe3YNbIaAmamu 2pasumayoOHHbIX IKcnepumenmos. Ilpu smom npu cmpemaeHuu napamempa x oec-
KOHeuHOoCmuU npeoCcKa3aHusi meopuu cmarogsmcs 6cé oonee oauzkumu k OTO, max umo onpoegepe-
Hymw meoputo Hopoana — Bparca — JIukke HeB03MONCHO HUKAKUM IKCNEPUMEHIMOM, NOOMEEPHCOaI0-
UM OOUYIO MEOPUIO OMHOCUMENLHOCHIU.

"Keanmoeas meopus epasumanuil

OcHoenas cmamus: Keanmoeas epasumauus

Hecmomps Ha Oonee uem noaysekosyro UCmopuio nonblmok, 2pasumausi — eOUHCMEeHHoe U3
PYHOAMEHMANLHBIX 83AUMOOEUCBUL], 015l KOMOPO2O NOKA ewé He NOCMPOeHd OOUlenpPU3HAHHASL
Henpomueopeuusas K6anmosas meopusi. Ilpu HU3Kux snepeusix, 6 oyxe K6aHMOoBOU meopuu noAs, 2pa-
BUMAUUOHHOE 83AUMOOELICINBUE MONCHO NPEOCMABUMb KAK OOMEH 2PABUMOHAMU — KANUOPOBOUHBIMU
0030Hamu co cnurom 2. OOHAKO NOAYHAIOWASCS MEOPUS. HENEPEHOPMUPYEMA, U ROIMOMY CUUMAEMCs
HeYyo0enemeopumenbHol.

B nocaeonue decamunemusi paspabomarvl HeCKOALKO NEPCREKMUBHBIX NOOX0008 K DEULEHUIO
3a0auu K8AHMOBAHUS 2ZPABUMAYUL: MEOPUs. CMPYH, NEM.Ne8ast KBAHMOBAS 2PASUMAUUSL U NPOULLE.

Teopust cmpyH

OcHoenas cmamus: Teopusi cmpyn

B Heti emecmo uacmuy, u ¢honoe0o20 npocmpancmea-8pemeru 8blICmynaron CmpyHul U Ux MHO-
20MepHble aHano2u — Opamusl. Jnsa MHO20MEPHbIX 3a0ay OPaHbl A8ASIONC MHOZOMEPHLIMU YACHIU-
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Uamu, HO ¢ MOYKU 3PEHUS. UACTIUY, OBUNCYUAUXCSL 6HYMPU IMUX OPAH, OHU AGASIOMCS NPOCMPAH-
CMBEHHO-8PEMEHHbIMU cmpYyKmypamu. Bapuanmom meopuu cmpyn senrsiemes M-meopusi.

Ilemaesas keanmosas epasumayusi

OcHoenast cmamus: [lemaesas keanmosas spasumauyisi

B Heli 0enaemcs nonetmka cghopmyaupoeams K6AHMOBYH MeoPUIo noast 6e3 NPUesi3Ku K npo-
CMPAHCMBEHHO-8PEMEHHOMY (POHY, NPOCMPAHCMEBO U 8PEMsL NO IMOL MeoPUU COCMOosim U3 OUCKpen-
HbIX uacmeii. Imu ManeHvKue K8aHmoawle SUeliKu NPOCMPanHcmea OnPeoenéHHbIM CROCOOOM COeOu-
HeHbl Opye C OpY2OM, MAK YUMo HA MAALIX MACWMAOAX 8peMeHU U OAUHbL OHU CO30alon NECMpyro,
OUCKPEMHYIO0 CMPYKMYPY NPOCMPAHCMEA, A HA OONLUUX MACUMADAxX NAAGHO Nepexoosim 6 Henpe-
PblBHOE 21A0K0e NPOCMPAHCMBO-8PeMsl. XOmsi MHO2Ue KOCMONOZUMECKUE MOOeAU MO2YNn ONUCANb
nogeodenue ecenentoll moavko om Ilnankosckozo pemenu nocae boavuiozo Bapwiea, nemaesas kean-
Mo8as 2PAsUMALUsL MOXMCEM ONUCANMb CAM NPOUECC 83Pbléa, U dadice 3az2AsiHymov parvue. [lemaesas
KB8AHMOBAsL 2PasUumaiust N03680A5en ONUCAMs 6ce YACHUlbl CMAHOAPMHOL Mooeau, He mpedys Ons
00BACHEHUSL UX MacC 86edeHUst bo3ona Xuzeca.

Tpununnas ouHamuueckas MmpuaHayAsauus

lpununnas ouHamuuec Kasi MpUAHYASIYUsL — NPOCMPAHCIBEHHO-BPEMEHHOE MH02000pa3ue 8
Hell cmpoumcst U3 31eMeHMAapPHbIX e8KAUO0BbIX CUMNAEKCO8 (MpPeyeonbHUK, mempasop, NeHmaxop)
PA3MepPO8 NOpsAOKa NAAHKOBCKUX C YUEMOM NPUHUUNG NPUMUHHOCIIU.

Kak BUHO 13 KpaTKUX OMMCAHUI JPYrUX TEOPH I'paBUTAIMY, OTJIMYHBIX OT 3aKoHa Beemup-
HOro TsroteHust U OOIel TeOpur OTHOCUTENIBHOCTH, TH TEOPUH, TaK, UM HAYe, SBJISIOTCS epe-
neskamu OO1Iel TeOpuu OTHOCUTENBHOCTH. [10UTH BO BCeX IPyrux TEOPUSIX TPABUTAIMU TIOCTYIIH-
pyeTcst 4YeTBIPEXMEPHOE MPOCTPAHCTBO-BPEMS, IPUYEM, CAaMO IIPOCTPAHCTBO MAaTEPUANIbHO, TaK Kak
MOXET U3rudaThes, CleJOBATeIbHO, UMEET CTPYKTYPY. (B mprunHHON AMHAMUYECKON TPHAHTYJISIIUAH
YEThIPEX MEPHOCTH U MCEBJ0 €BKJIMA0BOCTb IPOCTPAHCTBA-BPEMEHU B MAKPOCKOIMYECKUX MaCIlITa-
0ax B HEHl He MOCTYJIUPYIOTCS, a ABJISAIOTCA CIASACTBUEM TeopuH). [IpOCTpaHCTBO B 3TUX TEOPHUSIX, MO
CYTH, YHUUTOXEHO U SBJISIETCS MAaTEPUid, T.K. aBTOPBI ITUX TEOPUH MTPUJAIIN TPOCTPAHCTBY CBOWCTBO
Matepun (M3rudaemMocts). [103ToMy yrioMuHaHKE B STUX TEOPUSX TEPMUHA 'TIPOCTPAHCTBO" SIBJIS-
eTcsl JIMILIb JaHbIO TPAJULIMU U He paBoMepHO. [IpocTpaHCTBO B 3TUX TEOPUSX MOCTYJIMPYETCs Kak
oco0asi n3rudaemasi Marepusi. Bo Bcex Ipyrux TeOpHsAX rpaBUTAIMM TaKXke MOCTYIUPYETCs Belle-
CTBEHHOCTb BPEMEHM (MOKET 3aMeJIAThCS U, CIIEI0BATENIbHO, YCKOPATHCS).

Ho, kak yxe oTMeuasioch paHee, BBICOKOpa3BUTasl UBUIN3ALMS YCTAHOBUIIA, YTO MIPOCTPaH-
CTBO HE BEIIIECTBEHHO, CJIEIOBATEIbHO, HE UMEET CTPYKTYpbl U He MOXeT m3rudarbes. Tak ke u
BpeMsl He BEIIECTBEHHO, U, CIIE/IOBATENILHO, HE MOXET 3aMeIAThCS, WM YCKOpAThCs. BpeMst BooOie
He sIBjsieTcsl (PU3UYECKUM TOHSITUEM U €CTh TOJIBKO CYETUMK ISl Hallero ynoOoctBa. Bpemenu, kak
(pusrueckoi KaTeropum, He CyIECTBYeT.

[Toatomy Bee apyrue Teopuu rpaBUTaLMK, OTIMYHbIE OT 3aKOoHa BceMupHOro tarorenus, spisi-
I0TCS1 HeCcOCTOsITeIbHBIMU. Ha 0CHOBaHMM 3TOr0, MBI UCKJII0YAEM JIpyTHE TEOPUU TPABUTALIMY, BKIIIO-
yasi OOIIyI0 TEOPUI0 OTHOCUTENBHOCTH, M3 AATBHEHNINEr0 pacCMOTPEHHs M OyJeM IpoJoKaTh aHa-
JIM3UPOBATH TOJIBKO 3aKOH BeemupHoro Tarorenus. PaccMoTpuMm, cocrosiTeneH OH, WM HET, U €Cld
COCTOSTEJIEH, TO B KAaKOU YacTH.

Ectb em€ ongHa Teopus rpaBUTalMM, KOTOPYIO MIOYEMY-TO aBTOpbl Bukumeamm He BKIIIOUWIN
B BUKUIIEJUEBCKUE CTaThbU O IpaBUTAlMU. Mbl MeeM BBUY TeopHio BceMHpHOro npuTankvBaHUs
Jlecaxa. Ilo aTOl TeopuM Bce MaTepualibHbIE Tejla PUTAIKUBAIOTCS APYT K ApYyry 3upom, T.K. 3TU
MaTepUasbHbIE TeJIa SKPAHUPYIOT APYT Apyra OT 3¢upa U IO3TOMY KOIUYECTBO YIapOB 3Upa MEX Ly
TeJIaMU MEHBbIIIE, YeM CHApYXk U 3TUX Tesl. DTa TEOpHsl, pa3yMeeTcsl, HECOCTOsITeNIbHA, T.K. ellé DilH-
IITEHH TIOKa3aJs, 9To 3pupa B MpUpoje He cyiecTByeT. Eme 6onee paarKaibHO BHICKA3bIBAJICS OIUH
U3 aBTOPOB HacTosamiel padbotsl ViBan BacuibeBiu [ToHOMapeHKO, KOTOPBIi SICHO U HEJJBYCMBICIIEHHO
3asBWJI HAa OCHOBE MH(OpMaIl1 BBICOKOPA3BUTON LIMBUIM3ALIMY, YTO B IPUPOJE HU Ipupa, HU PU3m-
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YeCKOro Bakyyma He cylecTByeT. Bmecte ¢ Tem, ta Teopusi IPUroAUTCS HaM B AaJIbHEUIIIEM, U MbI
BCIIOMHHMM O HEW B HY’KHOM MeCTe.
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3. 3aTpyiHeHNA 3aKOHA BCEMUPHOI'0 TSTOTE€HHUS

Wrak, Teopuss BceMupHOro TAroreHust FOBOPUT O TOM, YTO BEIIECTBO MPUTATUBAETCS K Bellle-
crBy. OJHaKO, OCHOBHO€E 3aTPYJHEHUE 3TOW TEOPUU 3aKJIIOYAETCS B TOM, YTO BECh MUIJTMOHHO JIET-
HUH OIBIT CYIECTBOBAHUS HAa 3eMJIe TOMO CallMeHCa FOBOPUT O TOM, YTO BEHIECTBO K BEILECTBY HE
NpUTArMBaeTcs. YesloBeyecTBOM He ObUIO 3aMeUeHO, HallpuMep, YTO JIBa BaJlyHa MOJI3YyT HABCTpeuy
APYT APYTY, TaK e MNEeCOK Ha IUIsKe MOYEeMY-TO He CXBaThIBAETCS IpPaBUTALIMEN B MOHOJIUT, a OCTa-
ércs cpimyunM. Konbiia CaTypHa He CBaJIsUTUCh B OJMH OOJBILION KYCOK 32 MUJUIMOHBI JIET, a Kak1as
JIbIMHKA MPOJOJIKaeT oOpararkcsi BOKpyr CaTypHa HE3aBUCUMO U 000COOIEHHO OT apyrux. B 1847
roay 3. Poma nocraBui u, sKoObl, paspentnt npoodiemy koneri CaTypHa, T.K. OHU HAXOASTCSI HUKE,
TaK Ha3plBaeMOro npezesna Poia, Korja JbIMHKY pa3pblBaOTCs MPUIMBHBIMU CHJIAMU, TIO3TOMY He
MOTYT COCTaBUTh OfiHO Oosbinoe Teso. «IIpexen Poma — paccrosiHue OT TutaHeTs (3Be3/1bl) 10 e€
CITyTHHKA, OJIM7Ke KOTOPOTo, CIyTHUK pa3pyllaeTcs MPUJIMBHBIMU cuilamMu. [1pu ABMKEHUH CITyTHUKA
10 OpOKTEe BOKPYT IUIAaHETHI (3Be3/bl) CUila €€ MPUTSKEHNUs, IeHCTBYIOIIAs Ha JIEMEHT CITyTHHKA,
KOMIIEHCUPYETCsI IEHTPOOEKHOI CHJION TOJIBKO B €r0 IIEHTpe Macc. Bo Bcex Apyrux TOUKax CIlyTHUKA
TaKOro PaBEHCTBA HET, YTO M OOYCIIOBIMBACT MPWJIMBHYIO CHTy» (KoHel 1mTathl). [Ipenen Poma,
TaKMM 00pa30M, SIBJISETCS YUCTBIM M HEMTpOBepeHHbIM noctynaroM. Otkyna . Pora B3su1, 4TO 11eH-
TpoOeXkHas cuiia mpuokeHa K neHtpy macc? (K neHTpy Macc mpHKJIagpBaloT paBHOAEHCTBYIOIYIO
BCEX CHJI C LIEJIbIO YIIPOILEHU s PellieHrs] 3a/1a4 U HaIJIsIHOCTH, BO-BTOPBIX, JIOObIE CHJIbl UHEPLIUU He
MPUJIAraloTCs, a CO3AAI0TCs, ¥ CO3/1aloTCsi Maccor). JlioOast criia MHepLuK, Pa3HOBHJHOCTBIO KOTOPBIX
SBJISIETCS LIEHTPOOEkKHAs CUJIa, CO3/1AETCS Kak/I0M 2JIEMEHTAPHOW YacTUIIEH BEIEeCTBa, T.K. IMEHHO
OHM UMeIOT Maccy. VI HUKakMX MPUJIMBHBIX CUJI HE BO3HUKaeT. LIeHTp ke Macc, Kak pa3 MOXKET U He
MMETh HUKAKOM Macchl, T.K. MOXKET IPUITUCH HAa MEKATOMHYIO ycTOTY. TOYHO Tak ke ¥ rpaBUTaLIUs
AENCTBYET Ha KaK/1yl0 JIEMEHTApHYIO YaCTULy BELECTBA, 32 UCKIIOUEHUEM JIEKTPOHa (HO 00 3TOM
HUKE), T09TOMY HUKAKUX MPWIMBHBIX CHJI M, OOYCIOBJIEHHBIX MU BHYTPEHHMX HAIPSKEHUH, He
BO3HUKAET. ITO MOATBEPKIACTCS IPAKTUKON — BOJA, NPoIUTas Ha MexXIyHapOoqHOU KOCMUYECKOU
CTaHIIMM, CUJIAMU TIOBEPXHOCTHOTO HATsDKeHUs1 (pOPMHUpYeETCs B Iap, a ecyy Obl ObLIM MPUIIMBHBIC
CHJTB, TO BOJIa IpUHIMAIa Obl hopMy rummriconna. [Tostomy, Tak HazpiBaeMble, "TIPUIMBHbIE CHJIBL"
HE CHUMAIOT 3aTPYJHEHHMI C 3aKOHa BceMHpHOro TAroreHus, T.K. OHU HE CYILECTBYET B IPUPOJE.
Ecnu ObITh TOUHBIM, TO B CBSI3U C TEM, UTO JIEKTPOHBI HE MPUTATUBAIOTCA K UCTOUYHUKY I'DaBHTa-
Y, HO U OHU (DOPMUPYIOT LIEHTPOOEKHYIO CHITY, B TeJie BO3HUKAIOT HEKOTOPBIE TIPUJIMBHBIE CHIIBI
Y BHYTPEHHHUE HaIlpsKEHU s, HO Macca JIeKTPOHa CTOJIb MU3EPHA, YTO STUMH CUJIAMH U HallPsKEHU-
sIMM MOKHO TTpeHeOpedb. Kpome Toro, a1eKTpoHbl, eCTECTBEHHO, HE COCPEIOTOUYEHHI B LIEHTPE Macc,
a Oosiee-MeHee paBHOMEPHO PacIIpe/iesieHbl [0 BCEMY Tely.

CrnenyonmM 3aTpyaHEHMEM 3aKOHa BceMMpHOro TAroreHus ABIAETCA CTPAHHOE NOBEICHUE
arMocepbl. MI3BeCTHO, UTO ¢ BBICOTOH IUIOTHOCTh BO3/1yXa CHHMIKAETCsA, OT 3TOr0 BOAA WM J00as
KUJIKOCTb C YBEJIMYEHUEM BBICOTHI HaJl YPOBHEM MOpsI 3aKHUIIaeT Mpu OoJiee HU3KOM TeMIieparype,
YyeM Ha ypoBHe Mopsi. OpTOIOKChl OOBACHSIOT 3TO (hAaKT TEM, YTO C POCTOM BBICOTHI YMEHbILIAETCS
IIPUTSKEHNME K 3eMJIE OT 3TOrO U MajaeT AasjiaeHue atMocdepbl. OgHako BeIcoTh, Harpumep 4000
METPOB, MBI MOXEM JOCTHYb Pa3HBIMU criocodamu. MoxHO moaHsAThesl Ha BeicoTy 4000 MeTpoB Ha
BO3/1yLIIHOM IIape, a MOKHO NOAHATHCSA Ha BbicoTy 4000 MeTpoB 1o kKakoi-HuOyab rope [Tamupa ninm
Kagkasza. Pe3ysnbTar Oyaer oiMHAKOBbIA BOJA U B KOP3WHE BO3YIIHOIO 11apa U Ha IJIOIIAIKE TOpbI
3aKMITUT IPU OTHOH U TOM ke MOHMXeHHOH Temneparype. Ho ro 3akoHy BceMupHoro taroreHus tak
ObITh He NOKHO. Eci B mepBoM citydae, Ha BO3AYLIHOM ILape, Mbl IEMCTBUTEIBHO YIAIUIUCh OT
ucrouHuka rpasurauuu Ha 4000 MeTpoB, TO BO BTOPOM Clly4yae, Ipy NOAbEME Ha rOpy, Mbl HU Ha
WOTy He yIaJauCh OT MCTOYHMKA TpaBuTanm. Hao60poT, MBI OKa3aiuch B MecTe MOBBIIIEHHOM Tpa-
BUTALMY, T.K. K Macce 3eMJIM Mbl JOJDKHBI PUOABUT M Maccy Topbl. IpyrumMu clioBaMu MO 3aKOHY
BceMupHOro TAroTeHus MIOTHOCTh aTMOC(epsl JOJIKHA CPeJHECTATUCTUYECKHU MOBTOPATH pesibed
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MECTHOCTH 3aKOHOMEPHO YBEJIMUMBASICh HAJl TOPaMU U CHUKASCh HAJl IOJIMHAMU, HO TaKOTO HET U B
nomuHe. [lapnenne atMocgepsl He 3aBUCHT OT Criocoda MoabEMa Ha BBICOTY, UTO U BHI3BIBAET 3aTPy/I-
HEHUs1 3aKOHA BCEMUPHO TATOTEHUS.

BriepBbie puTsKeHME BEIECTBA K BEIIECTBY «JI0Ka3a» KaBeH I CBOUM OITBITOM C KPYTHJTb-
HbIMH Becamu. K clloBy ckazaTb, eciii Obl ObUTH NIPYUIMBHBIE CHUTHI 10 . Pora, To KaBenguiny He
yZanoch Obl HIUETO J0Ka3aTh, T.K. KaBeH Ml ycTaHaBIMBAaJI CBOM KPYTHIIbHBIE BECHI SIBHO HUKE TIpe-
nena . Poia, a mprIMBHBIE CHITBI 00sI3aHBI PBaTh JTI000E CaMoe He3HAUUTEIbHOE B3aUMOJICHICTBHE.
Crnenyer ckazaTh, YTO KPYTWJIbHBIE BEChl IPUOOP OYEHb TOYHBIN, OUYEHb UYBCTBUTEJIBHBIA M JakKe
CJIMILIKOM TOYHBIA. HaM Ha/io u3MepuTh BecbMa HE3HAUUTEbHYIO BEJIMUMHY, HO IIPU 3TOM B OIBITE
HE3PUMO MTPUCYTCTBYET MHOTO ITPUBXOAAIINX (PAKTOPOB, KOTOPBIE 10 CBOEH BEJTMUMHE COU3MEPHUMBI
¢ u3MepsieMoii BemurHou. TyT Tebe 1 IeHTpoOesKHast CUjla OT BpallleHHst 3eMJIM BOKPYT CBOEH OCH,
U LIeHTpoOekHas cuiia oT oOpaienus 3emun Bokpyr Conxua, u cuia Kopronuca. Kparko ormernm
TaK K€, YTO BEHTepPCKHIA UccieioBaTesib OapoH DTBEII Ha TeX ke KPYTHIbHBIX Becax ONpeessil He
CUJTy TIPUTSKEHUSI MEK/1y BEIIECTBOM, a Pa3HUILY CUJIbI TPUTSKEHUS BEIIECTBEHHBIX TeJ M UX LIeH-
TPOOEKHYIO CHUJTy WHEPIIMHU, BO3HHUKAIOIIYIO B pe3y/bTaTe BpallleHus1 3eMJId BOKPYT cBoert ocu. K
TOMY K€ Mbl HE MOXEM ObITh YBEPEHBI, UTO 3HaeM Bce MpuBxoasipe daktopsl. Kpome Toro, Ham
HaJo ObITh YBEPEHHBIMHM, UTO y HAC HET Jake HaMEKa Ha JABWXKEHUE BO3IyXa, UM HEPAaBHOMEPHOTO
HarpeBa B3aMMOJEHCTBYIOIMX Macc. Tak ke Hafgo ObITh YBEPEHHBIM, UTO HET HAaBEAEHHOTO 3apsiaa
Ha B3auMOoyIeCTBYIOIMX Maccax. Kpome toro KaBeHauiin u ero moBTOpUTENM B HOBOE BpeMsl pado-
TaJIM TOJIbKO ¢ MeTayuiamu. HukTo He mpoOoBai paboTaTh ¢ TPAHUTOM, UJIH C IEPEBOM, UTO SIBJISIETCS
HEJJOCTAaTKOM OIbITa (2 MOXeT ObITh M TPOOOBAJ, HO Y HETO HUYEro He MOJTyYMIIOCh, TIO3TOMY HaM
00 3ToM HHUYero He u3BecTHO). [lo Hamemy MHeHMIO, onbITH KaBennuia B atMocepe BooOie He
KOPPEKTHBI, TAK KaK M3BECTHO, YTO MOJIEKYJIbl BO3AyXa HAXOASATCS B MOCTOSTHHOM OPOYHOBCKOM JIBH-
KEHUU Y, KOTJa B3aUMOJEHCTBYIOIINE MACCHI CHJIBHO MPHOJMKEHBI APYT K IPYTy, TO OHU SKPaHU-
PYIOT IpyT Apyra OT yAapOB MOJIEKYI HA OTTAJIKMBAHMUE, a HA CONMMKeHNe He SKpaHupyloT. Bo3Hukaer
3¢ ekt noxoxuil Ha BBIIYMKY Jlecaxka, korga oH roBOpyII, YTO Tesa 3K paHupytot 3¢gup. Ho y Hac-To
HE MMIOTETUYECKUI 3(pUp, KOTOPOTO B PUPOJE HE CYIIIECTBYET, A BIIOJIHE PEAJIbHBIE MOJIEKYJIBI BO3-
AyXa, KOTOpbIE ¥ MOATAIIKUBAIOT TeJla IPYyT K APYry Mpu OPOYHOBCKOM JBHKEHUH. [109TOMY OIBITHI
KaBenauina, a notom u GapoHa DTBEMIA HUYETo He AOKa3bBalOT. MIX HAI0 MPOBOOWTH B JAJIEKOM
KOCMOCE TOfINIbIIE OT TPABUTHPYIOIIMX TeJ U YTOOBI HE OBUIO aTMOC(hEpHI.

Korga Havanuch cucteMHble HaydHbIE MCCIEIOBAHUS Cpebl OOMTaHMsI, 3aTPyAHEHUsT 3aKOHA
BcemupHOro TAroteHus MpoaosKaiy HapacTaTh U K HACTOSIIEMY BPEMEHH JOCTUIIIA KPUTUYECKOTO
3HaueHus1. CrieunanpbHO MPOBEAEHHBIE SKCIEPUMEHTHI MTOKA3aJIM, YTO ropa DBEpecT HE OTKJIOHSIET
OTBECAa, 4TO ITPOTUBOPEUMT 3aKOHY BeemupHoro tarorenus. B XXI Beke yyacTuImMch NONBITKHY OITy-
CTUTD Ha OOJIBIIINE ACTEPOH Bl TPEHOTY ISl Masika, MM HeOOJIBIIION 30H/ /17151 3a00pa IpyHTa C acTe-
pouna. Hamo ckazare, Bce MOMBITKU «ITPU3EMIIATBCS» WM «IIPU3EMJIUTh» YTO-HUOYIb Ha acTEPOUs
3aKaH4MBAIOTCs HeyaayHo. Kazanock Obl, yero mpoire, Ho HeT — TPEHOTH U araparhl, HalpaBJIeHHbIE
Ha acTepom, CTYKaloTCsl 00 Hero, OTIETAIOT U JIETAT OMsATh B KOCMOC. BecbMa XapakTepHO, 4TO HU
OZIMH OOBEKT He CTajl oOpaiarbcsi BOKPYT acteporuaa. Bc€ 3To roBOpUT O HECOCTOSATEILHOCTH, KAk
3aKoHa BceMHUpPHOTo TAroTeHus1, Tak U 0OIIel Teopur oTHocUTeTbHOCTU. B koHIie 2018 roga smoH-
CKUM HCCIIe/IOBATENsSIM yIaJI0Ch OIyCTUTh Ha "acTepous’ JIBa ammapaTta — poBepa, CHAOKEHHBIX CIIe-
LIMaJIbBHBIMU 3KCLIEHTpUKamMu. PoBepsl nmoanpeiruBaior Ha "acrepousie” U (poTorpadgupyor OKpecT-
HOCTU. Bpoze Obl 3TOT yCHEeIIHBIN ONBIT MOATBEPKAAET, 3aKOH BcemupHoro Tsrotenus. OgHako,
Hao0opoT, ynaya ¢ "acrepounom" Pyry, kak pa3 orpoBepraet 3akoH BceMUpHOTro TAroTeHus, T.K. 1o
pacyéry ycKkopeHue CBOOOIHOTO MajIeHus Ha 3TOT HeOOJIBINON «acTepou » cocTapiser Beero 00,1483
MM/CEK2, Ha CaMOM e JieJie YCKOpeHHe CBOOOJHOTO MaJeHHUsI BU3YAIbHO JIOBOJIBHO 3HAUYUTEIBHOE.
[Touemy mpowusomién 31oT "ycnex" AMNOHCKUX YYEHBIX M MOYEMY Mbl CIOBO «acTEpOU[» IUILIEM B
KaBbIUKaX, Pa3bsCHUM HECKOJIbKO HMXKE, KOrAa yXkKe OIUIIEM HOBYIO MapaurMy rpaButauuu. Tyt
TOJIBKO OTMETUM, YTO OPTOJOKCAJIbHBIE M aJIbTEPHATUBHBIE YUEHBIE, K COXKAJICHUIO, HE JIeJIAl0T pa3-
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JIMYMIA MEXKIY 3BE3MaMH, TUIAHETaMH, CITyTHUKAMH M acTepOMIaMH, Tofarasi, YT0 OHU BCE COCTOSIT
TOJILKO M3 BEIIeCTBa — 3TO ABJIsIeTCs (PyHJAMEHTAIBHON OIMIMOKOW €CTECTBO3HAHUS.
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KoHen 03HaKOMHUTEJIBHOT0 (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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