O-p AnekcaHap BunbwaHckun, U3paunb

A®UP UK NYCTOTA?... HUW TO, HA APYIOE!
(n3 rnasbl 8 kKHUMM «Pusmyeckas pusmkar, 4.3)

AHHOTauunA

MpeanoxeHa KOMMAPOMMUCCHAsi rUMNoTesa «MaTepuarnbHOM MNycToTbl» (HAa OCHOBE
npeacTaBneHnss o GEeCcKOHeYHOW AenUMMOCTM MaTepuu) NO3BOMsWAs pacmMpuTb
CYLLECTBYWOLLMIN B3NS4 Ha 3dUpHble TEeopuMm U COBMECTUTb ITU Teopun C
MONOXEHUAMU «OULIMANBHON HayKny.

Bonee cta net ToMy Hasag MankenbCOH MpPoOBEN CBOW OOLLEN3BECTHLIN IKCMEPMMEHT, MOKa3aBLUUM
OTCYTCTBME TaK Ha3blBaeMoro «3mpHoro setpa». QOMpPHbIN BETEP NO MHEHUIO MHOMMUX YYEHbIX TOroO
BpeMeHn [JormkeH Obln noaTBepauTb WM ONPOBEPrHYTb MNpeAcTaBfeHns O  CyLecTBOBaHUU
«CBETOHOCHOr0o ahmpay» — CBEPXTOHKOW MaTtepun, cpeabl-nepeHocynka ceeTa.

PelueHune aToro Bonpoca 3aBUCUT MO CyLLECTBY OT TOW UM MHOM TEOPUN O NPUPOAE CBETA; a UMEHHO:

1. CeeTt aBnseTcs konebaHnamm o4eHb TOHKOAMCNEPCHOW cpeabl (achupa).

2. CBeT #ABNsSieTCA «3MEKTPOMarHUTHbIMK KonebaHnamuy» (npupoda KOTOpbIX MO-CYLECTBY He
M3BECTHA). OMNEKTPUYECKME W MarHuTHble npoueccbl onucbiBaoTcs (1) mMaremaTuyeckummn
«ypaBHeHMsaMM Makceenna», He coobLLaLWMMM HaM HUYEro 0 caMoun NPUPOoAE 3TUX KonebaHui.

3. CaeTt sgBnsieTcs NOTOKOM hOTOHOB, KOTOPbIE MOTYT PacNpPOCTPAHSATLCS B MyCTOTE.

Kaxkgoe u3 aTux npeanonoXeHui (a 3To UMeHHO MpeanorioXeHunsi, nbo, NoBTOpsA, O NpUpoade cBeTa
HMYero ornpeneneHHoro Henb3s OblNO ckasaTb A0 MOCMEAHEro BPEMEHU) UMMeeT Te WU UHble
BHYTPEHHME NPOTMBOPEYUs. Huke — No NyHKTaMm....

1. He BoaBasicb cenyac B paccMoTpeHne 060CHOBAHHOCTM TEX U UHBIX «CBONCTB» 3chmpa, OTMETUM
3gecb camoe rnaeHoe: B 1676 r. Onagp Pémep nonoxun OONbLION KamMeHb MPEeTKHOBEHUSI nepen
TeopeTnkamm — OH U3MEPUI CKOPOCTb CBeTa. Bnocneacteum crtano AcHo, 4YTo Ans obecneyvyeHns CTosb
BbICOKOW ckopocTu pacnpoctpaHeHus BOJIH B achmpe (a HMYero mHoro B HeM pacnpoCTpPaHATbLCS He
MOXET), MNOTHOCTb U YyNPYrocTb 3dupa A0SMKHbI HA MHOMO NMOPSALAKOB NPEBOCXOAUTb T XXe napamMeTpbl
ana ctanu. OguH 3TOT dhakT NocTaBui Henpeogonumoe (40 NocrnegHero BpemMeHu) npenaTcTene ans
CTOPOHHMKOB «3dpupa» kak umeHHo CBETOHOCHOW cpeppl, nocpeacTBOM KOTOPOW AOIMKEH (MOXeT)
AKoObl pacnpoCTPaHATLCS CBET.

B nocnegHee BpeMsi NosIBUNOCb HECKONbKO COYMHEHWN, NMPU3BaHHbLIX NPeodoneTb 3TO 3aTpyaHEeHue
(CTpuwaes [J1.9], 3TkuH[J1.4]), HO cnocob aToro npeoponeHus Gonblle MNOXOX Ha MpuBredYeHne
«BoXxxecTBeHHOWN BONW», YeM Ha npuemnemoe usmyeckoe obocHoBaHe (Moaens).

2. MNoatomy «odmumanbHas Hayka» K cepeamHe XX Beka NpaKTU4Yecku oTkasanacb OT MCMOSb30BaHUS
NOHATUA «3PUP», N NepeLuna K NpeacTaBleHMsIM O CBETE Kak 06 «3NeKTPOMarHUTHbIX KonebaHusx» Ha
ocHoBe ngen Makcsenna. Ho aTo He ob6nerynno 3agadv NOCTPOEHUS NpuemMnemon pmsmyeckon mogenm
aBneHuns. BonHol 6e3 cpeabl 3TO BCe-TakM HOHCEHC, He Tak Nnn?

3. B XX Beke ObIf0 Takke YCTAHOBMEHO, YTO CBET MNPOSBISET «KOPMYCKYNSPHbIE CBONCTBa», TO €CTb
YacTmyku ceeta (POTOHbI) MOryT, BUAMMO, pacnpocTpaHaTbca u 6e3 nomowm (6e3 nocpeacrtea) acmpa;
achmp um Tonbko MewaeT. OgHaKO «OTKPbITUE» POTOHOB HE CHSNO NPOTUBOPEYNA MeXAY BOSTHOBOM M
KOpnycKynspHou Teopusmun. B Hayke npopomkana cywecTBoBaTh naes «ABOWCTBEHHOCTU, Ayann3may,
a Ha nogobHo naee Hukakoi yaosneTsoputensHon PUSNYECKOW Teopun nocTpouTb B MPUHLMME
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Henb3s, nbo npupoda Bce-TakM eguHa (No KparmHen mepe, 3TO Noka ewe cuutaetca Gasucom ang
paccyxgeHun).

*

B paboTte OTknHa [J1.4] BbiCKa3bIBaeTCst MHEHME (COrnacHoe C MHEHNEM JWHLUTENHA), B COOTBETCTBUN C
KOTOpbIM criegyeT pa3BuBaTb PU3NKY HE CTONbKO Ha 6ase Tex MMM UHbIX TMNoTe3, CKOSIbKO Ha OCHOBE
HeKMX oyHOAaMeHTarnbHbIX MPUHLMNOB, K MOUCKY KOTOPbIX npu3biBan A.OnHwWTenH. OgHako nogobHas
MeTOoAMKa Hay4YHOro mccrnegoBaHus (KpoMe TOro, YTo OHa MPOTMBOPEYMT METOoAY Hay4yHOro no3HaHus
[J1.5]), Buanmo, NbiTaeTca «CTaBUTb Tenery snepeau nowaam». Nodytn o4eBuaHo, YTO pasnuyHoro poaa
KNPUHLMMbI» SBMSKOTCA Yallle BCEro He Hayarnom, a pe3ynbTaTtoM NPOBEAEHHbIX UCCIeA0BAHUN, NpUYeM
AOBOJIbHO MHOrOYMCNEHHbIX. [Jaxke Takon, kasanocb Obl, «6a30BbIN» NpUHUMN Kak «[MpnHumn Okkamay
€CTb MO CYTU MHOCKa3aTenbHOE BbipaxkeHne npuHumuna «Ha Bce Bons boxbsay (Okkam 6bin cnyxmntenem

Llepksn).

Hayanom kaxgoro cepbe3HOro uccrnegoBaHus crnefyeT, BCe Xe, CyYuTaTb He «MNPUHUMNbI», a
«KOHUEeNUMo», TO eCTb MCXOAHbIM U cambli obWwmMr B3rnNsa uccregosatens Ha [lpupoay. basosas
KOHLEeNuUMs OOMKHa BblpaXaTb Hekyto obuyt cBaAsb sBneHun B [pupoge. OHa Kkak npaBuno He
geTtanu3npoBaHa, MO0 ee aBTOp NPUXOAUT K HEeNn nyTeM cambiX 06X (4acTo MHTYUTUBHBIX)
CooDpaXeHuin, 1 eLle 3a40nro Ao Havana cob6CTBEHHO MccneaoBaHus. Takonm KoHUenuuen sBunachb B
CBOe BpeMs «KoHuenuusa atommnamar Jleskunna-Lemokputa: «Bce npupogHblie 06bekThbl (Tena) coctoaTt
N3 aToOMOB, HegenuMbIx Yactuy matepun» (0k.500 r. go H.3.). DTOT B3rMs4 Ha [Npupoay npoaepxancs B
Hayke [0 HaCTOsILEero BpeMeHW, HO B rMocregHee BpeMsa cTan obHapyxvBaTb CBOK Kak Obl
«HefoCTaTOYHOCTbY. NpenarcTBueM Ans unocodoB okasasacb 3Ta camasa «HegennMMocTby; bbina (u
OCTaeTCsl) HEMOHATHOW NPUYMHA, MO KOTOPOWN Herb3s pasaenuTb YTO-NMB0 Ha cocTaBHbIEe YacTu. A ecnu
3TUX COCTaBHbIX YacTen NPOCTO HET, TO Takas YacTuua He MOXeT obnagaTb HUKAKMMW CBOMCTBaAMWU —
roBOpPSAT punocodebl.

(|_|O nopoay «atomMmmamMa» HarnncaHo MHOXECTBO KHUI, U OH N3y4YaeTCA B LUKOJ1€; TaK YTO Mbl BripaBe
npeannosiaraTtb, 4YTO YNATATESIb 3HAET O YEM NaeT peqb).

CyLieCcTBEHHO MNO3Xe, HO BCe e MHOro cronetmn ToMmy Hasag (12 Bek H.9.) cdumnocodbl BocTtoka
(myTakanumbl) obecyxganun ¢ espenckum mygpeuom PAMBEAMomM gpyron BO3MOXHbIA NOAX04, OPYryHO
KoHuenuuto [J1.10], cornacHo KOTopon Mor Obl BbITb YCTPOEH HaLl MUP — 3TO KOHLENUUA 0 BeCKOHEeYHOW
aenvvocTtn matepun. Obwas naesa acHa M3 caMmoro Ha3BaHus.

[axe ApuctoTenb npuaepXxmearnca 9Toro B3rnsga, Ho B 40BOSIbHO NMPUMUTUBHOM (hopMe — OH cuuTan,
YTO CKOSIbKO Macrio HM AeNM Ha 4YacTu, OHO MAacfloM N OCTaHeTCcd. JTO, MOHATHO, He Tak. Ho mygpeLbl
12 Beka yxe Oblfin 3HAKOMbI C «aTOMU3MOMY»; U UOES O CYLLECTBOBAHUWN «MNEPBOKMPNNYMKA» MaTeEpUn
npegcrasnsanacb M HeybeauTensHON.

N, kak 4YenoBeky TpyaHO cebe npeacTaBUTb «HEOENMMOCTb» 3TOrO NMEPBOKMPMMYMKA, TOYHO TaK Xe
YyYEHbIM [axe Hallero BpemMeHu Obiflo KpalHe TPyaHO NpPeAcTaBUTb BO3MOXHOCTb GECKOHEYHOro
AeneHns Yero yrogHo.

"3a BCeEM 3TUM CKpbIBaeTCA BCEraa ... KAaHTOBCKasi aHTUHOMMUS!, COCTOSILLAsA B TOM,
4YTO, C OOHOW CTOPOHbI, OYEHb TPYyAHO MNpeacrtaBuTb cebe maTepuo OennuMon Ao
BGEeCKOHEYHOCTHN, a C OPYron — HEe MeHee TPYyOHO cyuTaTb, YTO Takoe ee AeneHue
Hen3beXxHO OOMKHO MMeTb npeaen”.

B.["en3eHbepr
Bonpocbl domnocodumn. Ne 11, 1982. C.31.



OTOT, B 3HAUUTENbHOW Mepe ncuxorormyeckuii, 6apbep crtan npensiTCTBMEM Ha MyTUM K pasBUTUIO
TEOPUM TpaBUTaLUM N SMEKTPOAMHAMMKM Ha OCHOBE MpeacTaBreHnid O GEeCKOHEeYHOW OenUMOCTMU.
dusmyeckyto Moaenb Tak W He YyAanocb MOCTPOUTb, BMECTO Hee Oblna co3gaHa MoAernb
maTemaTtuyeckasl.

KoHeuyHO, Kaxabll uccnegoBaTtenb BnpaBe MpUAEPXMBaATLCA TOro unu MHoro nopxoga. OaHako [0
nocrnegHero BpEMEHU BbILLEYNOMSHYTbIN BTOPOM («BOCTOYHbIA, MyOENCKUNY) nogxod 6bin He CRULLIKOM
nonynspeH. Hayka pgsuranacb no nytu, ykasdaHHomy [Oemokputom ewe 2000 net Hasag. Ho B
nocrniegHee crtonetue, No MHEHUK MHOrMX OU3NKOB, HaMeTUIICA onpenernieHHbIn 3aCTon B pasBuUTUMU
PU3NYECKMX 3HAHUN O MUpe. HenMmoBepHble yCUNUSA HENoCcpeacTBEHHO (C nomMoLllbko npubopos,
KOHEYHO) «yBMOETb» («NOMMaTb 3a XBOCT») Kakme-nnbo 4vactuubl, MeHbLUMe NO pa3mMepam, Yem
aNleMeHTapHble YyacTuubl, YCNexoM noka He yBeH4yanucb. C Opyron CTOPOHbI, HECNOCOBHOCTbL (PU3NKOB
npeanoXuTb yOOBNeTBOPUTESbHbIE (PU3NYECKNe MOLENN MHOXECTBA SABMIEHUA NpuBena K ToMy, 4YTo OT
NMOCTPOEHNSA Takux Moaenen akTU4eCcKM OTKasanucb, 3aMEeHWB WX MOEensaMu MaTemaTU4eCcKUMu,
NOCTYNMPYIOLLMMWN CBONCTBA O6BEKTOB YMCTO (hopMarnbHbIM 06pasom.

OTO B CBOI o4epeb NPMBENO K NOSABEHMIO MOHATUSA «Mofe» Kak akobbl hrM3nyeckon peanbHOCTH B TEX
cny4asix, koraa obHapyXeHne puanyeckmx MexaHM3MoB B3anMOLENCTBUSA TerN Bbi3blBaeT 3aTPYAHEHMS.
«lMone» (anekTpoMarHUTHOE, rpaBuTaLMOHHOE) ObINo 06BbABNEHO «OCOOLIM BMAOM MaTepum». W aTo
HeCMOTps Ha To, 4To P.®erHmaH cneuuwanbHO npeaynpexgan O HedonyCTMMOCTUM cyuTaTb Nons
MaTtepuanbHbIMU, orU3nyeckon peanbHoCcTbio [J1.11].

KoHeYHbIM pe3ynbTaToM 3TUX «HEMMOBEPHbLIX YMCTBEHHbIX ycununy» (P.®enHmaH) ssunucb rmnotesa
Bornbworo B3pbiBa n passutas matematndeckaa Teopus CtpyH. Obe 3T Teopum HeENocpeacTBEHHO
CMbIKalOTCs ¢ noHATMeM Boxbero lNMpombicna, YTO HeyaAMBUTENbHO, €CNU MPUHATL BO BHUMaHWE, 4To
«OTUbI» 3TUX TEOPUN — BUAHblIE NpPeacTaBUTENN Tak Ha3blBaeMOW 3anafiHOW «XPUCTUAHCKOM HayKu»
[J1.12].

CTOPOHHMKM COBPEMEHHbIX KOHUEeNUMn adompa 3HalT, KOHEYHO, U 06 akcnepumMeHTax MankenbCcoHa, 1 o
MOTMBaXx, NobyamBLLUMX PUIMKOB OTKA3aTbCA OT NPEANOSIOKEHNA O cywecTBoBaHUM admpa. M noatomy
OHM NPUAYMbIBAOT HOBble «acupHble» mogenn, HAOEJTAA acupHyto cpegy v yactuubl agoupa  Temu
UMM MHbIMW CBOWCTBAMM, KOHCTPYMPYs 3aTeM M3 3TUX YacTul, U Cpedbl aToMbl U MpoY., co3gaBas
«HoByo usnky». OHu owywaT ceba Oemuypramu, cosgarowmmm mup. Ho 37O CyTb HeBepHbIN
METO40NIorMyecknin npuem wuccnegoBsaHus. «CBoWcTBa» 4YacTvy WM crnocobbl MX B3anMOOencTBUS
AOJSTKHbBI NTOrMYECKN BblTeKaTb U3 HabntogaeMbliX ABMEHUN, a He U3MbILWNATLCA OS5 TOro TOSbKO, YTOObI
npeofoneTb Kakne-to NpoTuBopedns. B 3ToM OTHOLIEHUN 3TUM aBTOpaM criegoBarno Obl MOy4YnTbCS Y
HbloTOHA, «rMNoTe3 He U3MbILLNSABLUETO», N MOHMMAaBLUErO HEMPOAYKTMBHOCTb NOoA0OHOro MmeToaa.

(Ho aTo — AOBONBHO TOHKMUIA METOA0SIOrMYECKMIA CNOP....)

«A OH He 3Han, YTo 3TO HEBO3MOXHO»



..Korga O6yaywmn matematuk [Dxkopmak [daHuur Obinl ewe CTYAeHTOM, C HUM
npousowna cregyowas ncropus. xopax oTHocuncsa K yyebe O04eHb CepbesHo U
4acTo 3acwxmBancsa 4o nosaHen Houn. OgHaxabl OH U3-3a 3TOr0 HEMHOro npocnan
M npuvwen Ha nekumo npodeccopa HenmmaHa ¢ 20-MUHYTHbBIM OMO3JaHUEM.
CtygeHT ObICTPO nepenucan ABe 3ajadn C OOCKM, nofarasi, YTo 3TO AoMaluHee
3agaHune. 3agaHue ObIIo TPYAHbIM, HA UX pelweHne y [bxopa)Ka ywno HeCcKOoSbKO
OHeWn, OH NMpUHecC peLleHne npogeccopy.

ToT HMYero He ckasar, HO Yepe3 HEeCKONbKO Heaenb BopBarncs B AoMm [Kopaxa B
WwecTb yTpa. Okasanocb, YTO CTYAEHT Hallen rnpaBuilbHOE peLleHne OBYX paHee
HepaspeLLMMbIX 3a4a4 MaTeMaTUKK, O YEM AaXe M He NoAo3peBar, Tak Kak ornosaan
Ha 3aHATME U He cribian npeambyribl K 3a4a4Yam Ha OOCKe.

3a Heckonbko AHEeN emy yaanocb pelnTb He oaHy, a ABe 3adaudv Hapg KOTopbIMU
MaTeMaTUKN MyYUITUCh TbICAYY NeT, U Aaxe QMHLLTENH HE CMOT HAaUTU UM peLLeHue.

Ibxopok He Bbin orpaHMYeH cnaBow 3TUX 3afayv Kak HepaspeLlunMbIX, OH MPOCTO He
3Har, YTO 3TO HEBO3MOXHO.

Jletom 2000-ro roga psgoBon COTPYAHUMK WHCTUTYTa KOCMUYECKMX UccnegoBaHU  TexHMOoHa,
pagunonHxeHep A., paboTtan Ha ob6Cny>XMBaHMM HA3EMHOW CTaHUMM CBA3U CO CnyTHUKOM « TEXCAT»,
NMOCTPOEHHOM CTyaeHTaMun M cneuvanuctamm TexHuoHa. OpHaxabl OH rynsn (B paboyee Bpewms,
KOHEYHO) Ha ropke, Bo3BblllatoLencss Hag TEeXHNOHOM....

A. Hn4yero He 3Han o 6opbbe naen B puamnke B Npowwnom. A ecnv 1 3Han, TO yXe xopowlo 3abbis, nbo
He 4acTo nocewjan nekuMm no UCTOPUM TEeXHUMKU. A UCTOPUIO HaykKW M BOBCE He npenogaBanv B
coBeTckoMm BY3e, koTopbI OH 3akoH4YMn ele B 60-e rogbl. A. NPOCTO rynsn B NapKe Ha ropke nocne
obepna. Ml paHee BoobLLe 0 NoaoOHbIX Npobriemax He NOMbILLNSAN.

Baopyr (umeHHo BaOpyr!) eMy NpuxoauT B FOMOBY MbICIb, YTO TArOTEHUE MOXET OblTb Ha caMoM aene
pe3ynbTaToM He MPUTSKEHUS, a NpuTankuBaHus Ten Apyr K Opyry, ecrnv 3Tu Tena oKpyxaeT Hekas
cpefa Hanogobue rasoBov cpefbl, HO COCTosALLas U3 ropasao MeHbLUMX No pa3mepy vactuy, [J1.1,2].

A Hapgo ckasaTb, YTO A. He NMPOCTO TaK XOAMUI ryNATb Ha 3Ty FOPKY; OH U paHbLUe 3aMeyarn, YTo B KOHLE
TaKOW MPOryriku eMy B FOSIOBY MPUXOAUNWN peLleHusi npobnem, KoTopbliX Y Hero 6binio B U30bITKe; HO
npo6nem, B OCHOBHOM, ObITOBbIX, XWUTeWckuX. Hag aTumu npobnemamu emy NPUXOAMNOCH OONro
pPasMbILLNATb, @ HA ropke BAPYr HAXOAUIOCh peLLeHue.



Ho B pgaHHOM cniyyae cutyaumsa 6bina HeobblyHOW, MO0 A. paHee BOBCE He pa3Mbilnan  Hajg
npobnemamn rpasutaumn. Hukorga. XoTa € NOHATMEM 3pvpa OH Obin 3HAKOM B 0OOWMX 4YepTax no
nntepatype [J1.6, J1.7].

BepHyBwuce B nabopatopuio, A. penaet HEKOTOpble NpPOCTENIME MPUKMAOYHbIE pacyeTbl, W
yroBapuBaeT CBOEro npuatens-matemMaTtuka caenatb HeoOXOAMMbIA pacyeT y)Ke Ha XOpOoLUeM YpPOBHe.
C naton nonbitkn (!) matemaTtuk (ybeamtenbHO MNPOCMBLUMA HE Ha3blBaTb HWUKOT4a €ro UMeHu Wu
damunmm — 1 Ong 3Toro, Kak NOTOM OKa3asioCb, ObIIM OYEeHb PYCTHbIE MPUYUHBI) CyMen MOCTPOUTb
MaTtemMaTU4yecKyld MoAernb, PYKOBOACTBYACb, KOHEYHO, ¢umsmnveckon mopenbto Hawero A. Mopgenb
AoKasana CBOK aJeKBaTHOCTb.

W BOT, co BceMm aTuUM Haw A. egeT B ropoa Ao Ha ceMuHap ... U genaet Tam Joknaj :
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N 3peck npoucxoauT BTOpoe CTpaHHOe CobbITHe.

B koHUe goknaga oavH n3 cnylwartenen 3agaeT BOnpoc: «A Kak MOXHO MPOBEpUTb TO, YTO Mbl TYT OT
Bac chnbliwann?»

A. HemeaneHHo oTBevaeT: «C nomollblo 3atmeHust conHual» (3a cekyHay Ao atoro A. Ha 3Ty Temy
Boobwe He gyman. OTBeT BO3HMK Kak-TO caM cobown...) «[1o moen rmnoTtese BecC Tena Ha 3emne BO
BpEMSI 3aTMEHMs OOSKeH yBenuumBatbCA. A No Teopum HbIOTOHA BEC MOXET AaXe HEMHOro
yMeHbLlaTbCsA. Takon akcrnepumeHT Obin 66l pelatowmnm, ecnm bbl ero MOXHO BbIII0 caenaTby.

A yepes mecsL nocne 3Toro cobbITUA TOT XKe awaoackuii cnywaTens npuceinaet A. rasety «OkHay, B
KoTopon B cTaTbe P.HygenbmaHna onucbkiBatoTca onbiTbl HOOeneBckoro naypeata Mopuca Anne
(Maurice Félix Charles Allais) ¢ GUKOHWYECKMM MAasATHUKOM; OMbITbl MOKa3anu YBENMYEeHUE Curbl
TSDKECTU BO BpeMs 3aTmeHus (1957).

OTn cobbiTna 3actaBunm A. OTHECTUCb K npoucxogsduwiemy 0Oornee cepbe3HO, €Cnv He cKkasaTb
nogosputenbHo. OH Kak 6bl MOYyBCTBOBan MPUCYTCTBME B 3TOM UCTOPUM HEKOEW, CKaXem TaK —
«BHELLHEN cunbl». MIHaye oH He Mor 06bACHUTL Npoucxoasiiee. M OH NULET CTaTbio B CETEBOW XXypHar
SciTechLibrary. B ckopom BpeMeHn eMy NnpuxoguT OT3bIB OAHOrO 13 yntatenen (kotopomy 6opbba naen
B Hayke Oblna Kak pa3 XopoLlo U3BecTHa). YntaTenb coobuiaeT, Y4To BbliABUHYTaa Hawum A. rmnotesa
Oblna ccopmynupoBaHa elle B KoHUe 17-ro Beka - cHavana LiBenuapckum matemaTukoMm Hukonacom
He-[Aiovnbe, a 3atem npucBoeHa M gopabotaHa 6onee M3BECTHbIM Kaxaomy paguouHxeHepy XK.
Jleccaxem.

«O6ungHo, KoHe4vHO, — nogyman cebe A., — HO JaBanTe NOCMOTPUM BCe Xe, YTO npeanarany Torga atm
ABoe, N NoYeMy Aesfio He NoLmo...»



Hanee, 4Tobbl HE TPATUTb YEPHUST, S OTChINAK Bac K KHUre «"paBUTOHUKA» (M B HEN — K MpunoxeHnsam)
[J1.1], roe Bca ata uctopus pacckasaHa 6onee nogpobHO, a Takke K 3amevaTenbHoOMy 0630py
C.®epocuHa [J1.8]... 1 nonpobyem BepHYTbCA K HaWnM BaHaHaMm. ..

Hac Beagb TyT cenyac uHTepecyeT BTOPOW NYTb PA3BUTUA Haykn, 6asnpyloWwmMnca Ha NpuHUmne
«BeckoHe4YHO OenuMOoCTU  MaTepumny. N aTo, pencteutenbHo, [lpuHumMn, npuyem npuHUMN
dyHOaMeHTanbHbIN, HE N3MbILLIIEHHbIN, HE BbICOCaHHbIW U3 narnbua.

O cymm 9aTOoro npuHUMNa Takke HanucaHo MHoro (cm. GOOGLE). Ho rnaBHas npobnema
(ncuxonornyeckasl) Ha AaHHbIA MOMEHT MO-NPEXHEMY He pelleHa; 4eroBeKy TPpyAHO, HEBO3MOXHO
npeactaButb cebe He NPocTo 6ECKOHEYHOCTb (MaTeMaTuMKU BMOJSIHE CBbLIKIIUCb C 3TUM MOHATUMEM U
nerko um onepupytot), a 6eckoHedHocTb NMTPAKTUYECKYHO. MNMpryem Kak «B MAOC», TaK U «B MUHYC»
OTHOCUTENbHO Hawmnx MacwTtaboB; TO eCTb npeactaBuTb cebe OGECKOHEYHYID BCENEHHYH TaK Xe
TPYQHO, KaKk M BGECKOHEYHO Manble YacTuupbl, KOTOpble K TOMY € COCTOAT U3 ewe b6onee Menkmx
yacTuu,.

B uyacTtHOCTM, NOaTOMy Yy y4eHbIX-punocooB BcCerga MMeEETCA CTpeMIieHMe NpeacTaBuUTb Hally
BCEMEHHYID KaK HEKOe OrpaHuYeHHoe pasmepamu obpasoBaHMe; OHa (N0 WX MHEHWUID) MOXET
yBENMYMBATLCS M YMeHbLUaTbCsA, HO 3A ee rpaHuuamm HeT Hudero. (MocnegHee «HUYEro» NoYemy-To
He cMmyLwaeT nx punocodCckmm ym).

paBMTOHMKa NpeoaoneBaeT oba 3T NPensaTCTBUS.

1. War «B nntocy.

paBUTOHMKA paccmaTpuBaeT Hally BCENEHHYK Kak KrneTouky ropasgo ©60nbuwero obpasoBaHus,
cocToswero, ObiTb MOXET, W3 MUIINIMOHOB BCESIEHHbLIX TUMNa (M He Tuna) Hawen. B Takon cucteme
obpasoBaHMe HOBbIX «KMeTo4ek» MOXeT ObiTb NogobHO 06pas3oBaHMIO HOBLIX KIEeToYek B fbom
BmonornyeckoMm opraHmame — 3akoHbl U MeToAbl [pupoabl Yawe BCcero noyTy ogHun un 1e xe. Ecnum ato
Tak, TO npouecc obpasoBaHua Hawen BceneHHoM MOXeT ObiTb MOX0X Ha OMNUCAHHbLIM B KHUrE
«lpaButoHunkay (4.1). Npun aTom He TpebyeTca HUKAKMX B3AOPHbLIX MNPEANONOXEHUN O BO3HUKHOBEHUN
MaTepun «n3 HAYEro» BO BpeMst Hekoero «bonbluoro B3pbiBay.

2. Tenepb - Wwar «B MUHYC».

CyTb oena TakoBa:
Mapagurma (McxoaHbIN NocTynaTt) o 6eckoHe4yHOU genumocTn obbekToB (BAO).
Ecnu B oTHOWeEHUN «BeCKOHEYHOCTU BBEPX» €elle MOXHO NpeactaBuTb cebe OrpoMHOe KONMyecTBO
apyrmx BceneHHblX, Haxogswmxcs 3a rpaHuuen BUOMMOCTU M3HYTPU Hawen BceneHnHon, TO B
OTHOLUEHMM BO3MOXHOCTU OECKOHEYHOW AEenMMOCTM OOBLEKTOB BOOOpaeHme HaM oTKasbiBaeT (CM.
BblLLe MHeHue ['enseHbepra).

CoBpeMeHHas pr3mnka oBbIrpbIBAET NOHATHE «MNAHKOBCKOMN AnvHbI» 1073 cM B pasHbIx BapuaHTax, HO B
KOHLIe KOHLIOB BCE CBOAUTCH K TOMY, YTO HaMm C HalUMMK BO3MOXHOCTSIMM A0 3TOro npegena Bpsia nv
BO3MOXHO AONTU. U Tem He MeHee, caMa BO3MOXHOCTb ABUXKEHMS K 3TOW rpaHuLe CYLLECTBYeT, Tak Kak
CerofHst Mbl ellie eapa NpubNMU3MIUCh K BO3MOXHOCTW MCCReaoBaTb YacTuubl ¢ paamepamm go 107
CM.

«JleceHka» B rmybuHy «MaTtepumn»
«JleceHka» B rnybuHy «maTepumny BbIrMsauT Takum o6pa3oM (Bce pasmepbl rmMnoTeTudeckmne, Ho
obocHoBaHHbIe [J1.1]):

Tabnuua 1



Yactuua Macca | Paamep | CkopocTtb | KoHueH- | KonuyecTtBO
Tpaums | B NPOTOHe
~10%r| ~10™ |[3.10" 10%* 101%-10%
MpeoH cM cm/cex en/cm® | nognexut
YTOYHEHUIO
FpaBWTOH -2.10%| ~10® |~5.10"C |10%
r cM cm/cek ~ | eg/em®
1lap =0,5
nk/cek

NHTepecHO cpaBHUTbL MpW 3TOM NPUONN3UTENbHBLIE MIOTHOCTM COBCTBEHHO MPOTOHOB, NMPEOHOB U
PaBUTOHOB. YuTaTerb, KOHEYHO, MOMHMT, Y4TO MAOTHOCTL BOAbI paBHa 1 r/cm®.

Tabnuua 2
YacTtuua Macca | Pasmep | O6bem MnoTHOCTbL
MpoToH 10%r [108cm | 3.10% 3. 10"
cm® r/cm®
MpeoH ~10®r | ~10™ | 3.10™ 3.10%°
cM cm® r/cm®
FpaBUTOH -210% | ~10%° | 3.10% 7.10%
r cM cm® r/cm®
Tabnuuya 3
YacTtuua Paamep CkopocTb [nuHa cBobogHoro
(mnonepeyHbIn) npobera
MpoToH 1.10 cm ot0pgoC 3aBucuT ot
NNOTHOCTW cpeabl
MpeoH ~1.10"% cm C 1-2 kM
FpaBnTOH ~1.10% cm (10°-10°)C | Pagnyc ConHeuHoi
CUCTEMBDI
FOoH (U-yactuua) | ~1.10% cm > (10'%-10"C | Papuyc ranaktuku
MpaoH ~1,6.10% cm >> (10%8-10%°) Ero ckopocTb
(Mpa-maTtepus, C npeBbIllaeT CKOPOCTb
npa-ras, npa- cBeTa MUHMMYM Ha 16
cpena) NopsIAKOB.

CnepnyoLumii ypoBeHb
yacTu (eLle Gonee
MEIIKNX), €CIN OH eCTb,
TO, NOXOXe,
NpUHUMNMansLHO
HeoGHapyXnM B HaLLew
BCENEHHOW, NOCKObKY
OH MpoHu3biBaeT ee 6e3
CTOJIKHOBEHUI Ha ONNHEe
cBoboaHoro npobera.

Ecnu pasvep BceneHHon
paBeH npumepHo 10 mnpg
(1010) CBETOBbIX €T, a rog —
aT0 Bcero nuwb 100 000 cek
(10° cek), To ecTb 10™°
CBETOBbIX CEKYHA, TO 3TO
O3HayaeT, YTO NpaoH
nepecekaeT BCENIEHHYIO 3a
0,1 cekyHAbI.

Kaxgbll 3neMeHT Bbile MO CMUCKY COCTOUT U3 YacTuu, nNpeablayLiero YpoBHS, HO CyLleCcTBOBaHue
3TOro anemMeHTa nogaepxneaetca 6ombapanMPOBKOM YacCcTUL, CreayrLEero HMKHEro YpoBHS MO CMUCKY.
Tak, NpOTOH COCTOMT M3 MPEOHOB, HO €ro CyLecTBOBaHWE NOOLEPXKMBAETCA BHELUHEW rPaBUTOHHON
6ombGapaupoBkon (gasneHvem). [MpeoH cocToMT W3 [PaBUTOHOB, @ CaMO €ero CyllecTBOBaHue
noggepXxmBaeTcs OHaMWU. [[PaBUTOH COCTOUT N3 KOOHOB (FOOHHbIN BUXPb).



To ecTb Kaxabl aTax (MNKU YPOBEHb, KaK YroqHO) COCTOUT M3 YaCcTUL, HWXKXHEro No OTHOLUEHWUIO K HEMY
aTaxa, a NoaaepXKMBaeTCHa CO CTOPOHbI eLLe Bornee HMXHEro No OTHOLLEHUIO K HEMY 3Taxa.

OTO MMeeT MeCTO NOTOMY, YTO Kaxaas U3 3TUX cpell BeCbMa paspeXeHHas, a CKOPOCTU 4YacTuL, OYeHb
Gonbwune. [pu 3TUX ycnoBusX He paboTalT rasoauHaAMUYECKME 3aKOHbl, MPUMEHMMblE AN
CpaBHUTESNbHO NMOTHBIX Cped Tuna Bo3ayxa. YTobbl YacTuYka B TakMX YCNOBUSX ABUranachk rno Kpyry (B
BUXpE), HeobxoamMmo, YTobObl OHa Mofyvana 4OCTaTOYHOE KONMYEeCcTBO yaapoB (MMHUMYM 8 3a 060poT)
Nno HanpasSieHWo K cBoeMy LeHTpy [J1.1,2].

CyLiecTBOBaHWE rpaBMTOHA (3TOr0 FOOHHOIO BUXPS1) B MPUHLIMAMNE YXKE MOXET NOAAEPXKMBATLCSA TaKUM Xe
FOOHHbLIM Fa30M, €CMM 3TOT OOHHbIM ra3 MMeeT AoCTaTOYHO GonbLUyo NNOTHOCTL. Ecnn HeT — npuaeTcs
npeanonoXuTb CyLLECTBOBAHMNE eLLe OOHOrO YPOBHSI HUXE KOOHOB (Mpa-oHbl), HO NMoKa BPOAEe B 3TOM HeT
HEobX0AMMOCTM (HY>XHbl COOTBETCTBYHOLLME pacYeThl).

To eCTb, BO3MOXHO, YTO HOOH B FOOHHOM rase (Mnv B NPaoHHOM?) Haxo4uTCA B TeX Xe (NpuMHUMnmnansHo)
YCNOBMSIX, YTO N BUXPb B BO3ayXe.

3 yero coctont cam tOOH, HaM Ha JaHHOM 3Tane He OYeHb MHTEePECHO, MO OOHOM MPOCTON NPUYNHE —
FOOHHbIV ra3 B CUiy CBOEN MENKOCTU U OFPOMHON CKOPOCTM YacTuL He Bbi3biBaeT B HabnogaemMom Hamum
MUpe cneunduyecknx BO3AENCTBUI BPOAE ArnekTpuyecTtBa (NPEOoHbl) U rpaBuTaumm (rpaBUTOHbI). Mol
ero HMKak He owlyuiaem, Ha pmM3nyeckoMm ypoBHE OH He NpPosiBRsieTcs (noka), M NoToOMy He MOXEM €ero
BbisBUTb. OH NUWb MaTepuarn, UCMONb3yeMbl AN «CTPOUTENbCTBa» YacTul W Noadep)KaHus X
cyllecTBOBaHUA. Hac cenvac 3gecb mHTepecyeT NpUHUMNMAnbHbI BONPOC O CaMOW BO3MOXHOCTU
OeckoHeYHon OenMMMOCTMN OO BEKTOB.

Tem He MeHee, He cneayeT UCKMYaTb BO3MOXHOCTb CYLLIECTBOBAHMS €Llle OQHOro YPOBHS YacTul (npa-
OHbl), elle 6onee MenkMx YEeM HOOHbI, HO MX pasMep YyXKe npubnukaeTcss K Tak HasblBaeMoW
NNaHKOBCKOM ANfIMHE (4YTO Takoe «MfiaHKoOBCKasi ONMHa» elle NpeacTOUT BbISICHUTb C TOYKM 3PEHMS
TPaBUTOHUKKN, CM. HUXE).

Maccbl 4acTul, yMeHbLUalTcs (MO3TaXHO) NPOMNopLUMOHanbHO KyBy yMEHbLUEHUs pa3MepoB, Tak 4YTo
MAOTHOCTb CaMMX YacTuL, OocTaeTcsi IPUBNN3MTENbHO NOCTOSIHHON. W 3TOMY TOXe ecTb CBOS (MOHATHAs)
npuYmHa.

MpnynHa aTa [O/MKHA COCTOATb B MPUOMAM3UTENBbHO OOMHAKOBOM «3HEPreTUYecKomn
€MKOCTWU» MPOCTPAHCTBA, CPeaHEN NIIOTHOCTM SHEPTUM ONSA KaXAoro ataxa yactuu. Ecnn
yacTuua uMeeT maccy Ha 15 nopsakoB MeHbLUe NpeablayLero YpOoBHS, U ee CKOPOCTb Ha
7 NopsaKoB Oornblue 4Yem y YacTuy npeablayLiero ypoBHsl, TO ee SHEpPrus MNpuMMEpPHO Ha
NOPSIAOK MEHbLUE YacTulbl NpeablayLero YpoBHS, a 3Ha41T, U NAIOTHOCTb TakMX YacTuy B
NpOCTpaHCTBE AOSMKHA ObiTb Ha nopsiaok Gonble. 34ecb BO3MOXHbI CPaBHUTENBHO
NpOCTble MaTemMaTU4EeCKNE COOTHOLLEHUS.

Mpun 3TOM oOKa3blBaeTCA, YTO MOXHO pAaTb TOYHOe onpeaerieHne MNOHATUAM
«MAoTHOCTb» M «macca»!!ll  TlnoTHocTe u3MepsieTcA UM onpegensieTcs
«MpPO3payvyHOCTLIO» (KO3(PPMLNEHTOM NOrnoLWEeHNs) YacTUL, TOro UMM MHOro 3Taxa.

OpHako, Mbl NMoka elle He Mnony4yunuM OTBeTa Ha rNaBHbIA BOMNPOC — €CTb N KaKoW-TO npenen
JenMMocT o6beKToB?

B [J1.1] yka3biBaeTcs:



«Takon noaxod He CTaBWUT OrpaHUY4EHUN MUHMManbHbIM pasmepam Yactuy. U, xots B gaHHon pabote
paccMmaTpmMBalOTCA TOMbKO [OBa YPOBHA "rasoB" - MPEOHHbIM W FPaBUTOHHLIM, HO MpenonaraeTcs
cyuiectBoBaHne u 6onee menkogucnepcHolx cped. lMpy 3aToM He BO3HMKaeT npobnembl "MycToro
npocTpaHcTBa" - NPOCTPAHCTBO 3aMOfIHEHO BCEMW BUAAMMU ra3oB Ha NtobOM MUKPOYPOBHE.

MpocTpaHCTBO HUKOrA4a M HUrOe He ABNSETCA COBEPLUEHHO NYyCTbiIM B TOM
CMbICIie, YTO C BEPOATHOCTbIO, paBHOW eAuHuLe, B NIOOGOM Hanepea 3agaHHOM
obbemMe Bcerga HamMaeTcs, NO MeHbLleM Mepe, o4HAa YacTuua Kakoro-nu6o u3
rasoB. A, crnefgoBaTeNnibHO, 3Ta YacTuua (M ewe 6onee Mernkue) MoXeT CIyXUTb
MacLuTabom uamepeHus».

MmeHHO Tak onpegendeTca «nycrtota» B NpaBUTOHUKE. CKopee, 9TO «HernycrtoTta», HO Takom TEeEPMUH
NnokKa He NMPpUMeHAETCA.

MMKpO‘-IaCTVILI,bI B ABUXEHUU

Kak cnegyeT u3 rpaBuToHUKM, nobas 4YacTudka noboro ypoBHS COCTOUT M3 YacTuyek bonee Menkmx
(cnepgyrowmn  Bonee  HU3KUA  3TaXk MUPO3daHus). ITM  Bonee Mernkue YacTudkm  obpasyroT
NPOCTPAHCTBEHHBIN BUXPb. B 3TOM BUXpe, BNOMHE €CTeCTBEHHO, YaCTUYK1 OTNNYaOTCH Apyr OT Apyra
MO CKOPOCTSAM, NOCKOSbKY pacrnonoXeHbl No pagnycy BpallaroLwenca YacTuubl.

doToH Takoro pasbpoca He umeeT, HO ero obpasoBaHue Kak pa3 obecneuvBaet
OTCyTCTBME Takoro pasbpoca [J1.2]. PoToH (N0 NpeoHuKe) He ABNSETCS YacTULEN — 3TO Lyr
npeoHoB. Peyb cenyac 3gecb MAeT O ApYrnx YacTUYKax — NPeOoH, rPaBUTOH, KOOH U T.4.

Ecnn Tako YacTuyke coobLMTb MMNYNbC (3acTaBUTb €e OABUraTbCA C MakCUMarbHO BO3MOXHOW ANs
Hee CKOpPOCTbi0), TO COCTaBNsSLIME €e YacTUykM OyayT ABUraTbCsi CO Crerka pasnuyarolmmucs
cKopocTaAMU. YacTuuka HaYHeT «pa3mMasblBaTbCs» MO NPOCTPAHCTBY B HAMpaBMeHUM CBOEro OBMKEHUS.
Yem Gonblue nepBoHaYanbHasi CKOPOCTb, U YeM Gosblle BPEMEHU OBUrAETCS YacTUYKa — TeM CUbHee
pa3masblBaHMe.

Takum obpasom, rpybo roBopsi, ABUrarOLLasCs 4YacTuyka MOCTEMEHHO NpeBpawaeTca B «uUriy». JTO
nocrnegoBaTerNibHOCTb YaCTUYEK «HU3LIEro YPOBHS», OTAENEHHbIX APYr OT Apyra NpOCTPaHCTBEHHO, U
OHa Oaxe MOXEeT OblTb MHTENpPeTUpoBaHa Kak Hekasi «BOJSIHA», XOTS Ha CaMOM Aene BOSIHOW He
ansetcd. (Bonpoc o0 wmexaHm3ame npeobpas3oBaHMs  YacTUUbl B «UrMy»  nNpeacraBnsieT
CaMOCTOATENbHbIN MHTEPEC).

Ho ecnu Takas «BofnHa» ctankupaeTcs ¢ TerioMm (06beKTOM), CNOCOOHbIM 3afepXKaTb ee ABMXEHUe, TO
3a[HMe ee 4YacTu OOroHAT NepeaHre, W «urnay cpasy e npeBpallaeTcs B UCXOOHYK «4acTuuy», B
KOTOpPOM BCE €e 4YacTu CoeauHeHbl B €AMHbIN BUXPb UM KOHrIoMepaT (HeBaxHo). B 3aBucumoctn ot
TOro, C KakuMm OOBEKTOM UM B KaKUX YCITOBMSIX MPOM3OLLSIO CTONKHOBEHME, YacTmua NnMbo npoHu3bIiBaeT
ero HackBo3b, MO0 NoAAEepPKMBAET €ro CyLeCTBOBaHME CBOMM AaBneHnem, nmbo BXoauT B ero CocTas,
npuHMMas y4acTne B ero pocte (yBenuyeHum pasmepos).

Ortcioga crnepyet, KcTtatv, HeObpaTUMOCTb 3TOro MnpoLecca Ha ganbHenwmx atanax. Mrno-yactuua
MOXeT TOSMbKO pPOXAaTbCs MNpPU KaTaknnamax 3Be3[, HO BOMAS B KOHTaKT ¢ nobon Gonee KpymnHowm
yacTuuen, yxe BXoOUT B €e COCTaB, M CHOBA CTaTb NPEXHEN UrMNo-4acTULEN HE MOXET.

*

CKOpOCTM YacTuL, pasHbIX 3TaXeW CUIbHO pasnuyatoTcs (CM. Tabnuupbl BoiLLe).



[MpaoH — MMHMMarnbHasa No pasMepy YacTuvua, paccMatpvBaemMas HaMmy B Hawen kraccudpukauuun. Ero
CKOPOCTb MPEeBbILLIAET CKOPOCTb CBETA MUHMMYM Ha 16 NOpPsiAKOB.

TonwuHa urnbl-4acTvubl COOTBETCTBYET pasmMepy MUHUMAanbHOW YacTuubl, U3 KOTOPbIX 3Ta YacTtuua
coctoutr. C TeyeHMeM BpeMeHu wurna pacTtarmBaeTcss (M3-3a yKa3aHHOM pPasHOCTU CKOPOCTEN
COCTaBMSALWMX YacTuy). JTO, B YAaCTHOCTU, OOBACHAET U3BECTHOE SBNIEHWE NPOXOXAEHUS 3NEeKTPOHa
Yyepes ABe (unu 6onee) OblpkM (ECNK ANEKTPOH nepes 3TUM YCKOPEH, KOHEYHO).

Uem MeHblle No pasmepy YacTuua (Mo neceHke — «MpOTOH-MPEOH-TPaBUTOH-IOOH- NPaoH), TeM GonbLlue
€€ CKOPOCTb, M TEM TOHbLLIE UrTa, B KOTOPYHO OHa NpeBpaLLaeTcs CoO BPEMEHEM.

MonyyaeTcsa, 4To 0bGCyXAEHWE BO3MOXHOCTM OECKOHEeYHOW AenMMOCTM MaTepum camo no cebe He
nmeet cmbicna. B Mpupoge (TouHee — B Hawen BceneHnHon) npocto HE MOIMYT 6biTb 06GHapyXeHbl
4YacTULbl «HWXKE HWXKHEro aTtaxka ManocTu No pa3Mepy» — B Crlydae UX BO3HMKHOBEHUSI TakMe YacTuubl
HemMeaJsieHHO (Yepes ykasaHHble Bbiwe 0,1 cek) nokngatoT Hawy BeceneHnyto.

B03MOXHO, YTO BONPOC 0 6eCKOHEeYHON OeNMMMOCTU Obisl NPOCTO HenpaBUITbLHO NMOCTaBMeH U3-3a
HeNnoHMMaHus (PU3NYECKOM CYLLHOCTU NPOUCXOASALLErO.

*

Mongem Tenepb «BBEPX». (ATOT NyTb NPOXOAMNN yxxe MHorme asTopbl [J1.3]).

Ha «nyTn BBEPX» NOYEMY-TO BCEM MOHSTHO, YTO BCe Gonee KpynHble Tena COCTOAT 13 bonee Menkux.
Onsa noHumaHua npobrnembl Ham OyaeT [OOCTaTOYMHO YKa3aHHOro BbIWE €AWHCTBEHHOro (Npu4em
donamyeckmn 060CHOBaAHHOIO) NOSIOXKEHUA — nobas YacTmua COCTOUT U3 YacTuL, HUXKHEro aTaxa (bonee
MEmnKnx), W ee CyllecTBOBaHWE NoAAepXKmMBaeTcs vacTuuammn euwle bonee HwxHero (NpegblayLuero)
aTaxa.

Mpwn 3TOM, MO-BUOAMMOMY, SHEPIrUS KaXKAOMW «4acTuLbl» CrieayloLllero ataxa BCe BPEeMsi CTaHOBMUTCS
MeHbLLE MO Mepe NPUONMKEHUST K  «Kpbllle Hallero Mupo-3gaHusiy. Tak, MPeoHHbI ra3 CBOWMM
[AaBlNeHMEM ellle MOXET B psiie CryYyaeB MoaaepXMBaThb CyLLECTBOBAHME HEKOTOPbIX Monekyn. Ho yxe
«MOMNEKYNSPHbIA  3TaX» MOXHO Has3BaTb CaMOLOCTATOYHbIM — MOJSEKYNbl  TONMbKO  YaCTUYHO
opMUpYyOTCS C NMOMOLLBID BNUSIHUS NPEOHOB. Ha cregyolem e aTaxe MpeoHbl (CKpennstoLLmi
LEeMEHT) (akTUYeckM He Y4acTBYHOT B CTPOUTENbCTBE — OHO BEAETCS U3 «KPYMHbIX OGNOKoB» C
MeXaHW4YeCKUM U ApYrMM cnocoGoM B3aUMHOMO KPEMMeHus.

OpHako, ecnn Mbl BcnoMHuM [J1.1] «mMexaHu3m» rpasuTaumm, TO OKasblBaeTCHd, 4YTO Ha euwe Oonee
BbICOKOM YpOBHE (MNaHeTbl U NaHeTHbIe CUCTEMbI 3Be3[) OObEeKTbl YXKe yaepKMBalTCA rpaBUTOHaMMU,
a He npeoHamu!!!!

Mpy 3TOM Hemnb3s MCKMYUTb, YTO ranakTUKM He TONbKO MPOU3BOJSIbHbIE BUXPWU PABUTOHOB, HO U
yaoepxmBarTcsa B ToOM unn mHom Buage — HOOHAMUI [loTomy 4TO CKOPOCTEN rpaBUTOHOB Cyrybo
HeJOCTaTOYHO ANa yaepKaHusa opMbl NOA0OHbBIX TMraHTCKUX BUXPEN (MaTepum) Ha COOTBETCTBYHOLLMX
paccTosHuAX. A ONg noggepaHus CTPYKTYp B BWOE KOHIIIOMEPAaTOB ranakTUK M CamblX KPYMHbIX
obpasoBaHuin BO BceneHHon, TpebyroTca yxKe, BO3MOXHO, ele 60onblne CKOpoCcTu (MpaoHbl), Tak Kak
NHa4ye 3TN CTPYKTYpPbl MPOCTO HE MOTYT CyLLLeCTBOBATb.

[anee mbl nMeeM BceM n3BeCTHYH nocnegoBaTenbHoCTb ([J1.3], CyxoHoC u ap.) yKpynHEHNS 06BHEKTOB
B pasmepax... [Burasicb Takmm nyTem, Mbl OOWAEM [0 KOCMMYECKMX oOpasoBaHWiA, B KOHLE
CYLLIECTBOBAHUA KOTOPbIX OHWN NPOSBAIOT cebs Kak cBepxHOBble 3Be3abl. Korga HacTynaet nocnegHsas
cTagmsi WX pasBuTUa (HakonseHne MakcMmanbHO BO3MOXHOM Macchl), OHW B3pblBAlOTCA W
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pacnagatoTcs... [pu B3pbiBE 06bEKTa BO3HMKAKT MHOTOUYMCIEHHbIE «OCKONKNY. Camble MENKNe n3 HMX
— 9TO KaK pa3 4acTuubl CaMoro HmXHero 3Taxa. WM Bce pasneTteBwMecss B pasHble CTOPOHbI
pasHOBENVKME YacTUubl HEMEAOSIEHHO MPMHMMAKOT y4acTue B CTPOMTENbCTBE APYrMx OOBLEKTOB
BCENEHHOWN.

Takum obpasom obpasyeTcsa n 3aMblkaeTCcsa KpyroBopoT matepun Bo BceneHHon. BHyTpu BeceneHHonm,
BMONMO, He BGbiBaeT cocpeoTodeHHbIX 00bekToB, 60NbLUMX OnpeaeneHHON BENMYNHBI MO pa3Mepam 1
macce.

Tak, 3emns pacteT wu pasorpeBaeTcs BCreACTBME MOrnoweHnsa rpasutoHoB. CornacHo
BnuHoBy (1 Oop.) ykpynHsowmecs nnaHeTbl npespalwjatoTcs B 3Be3abl. Cyast no ToMy, 4To
Mbl Habnwgaem Bo BceneHHon, Ans ykpynHeHust o6bekToB umeeTcs npegen. [MpuynHa
npocTa — ra3 caMoro HWXHEro aTaxka yXe He MOXeT yAepXuBaTb CyLleCTBOBaHME 3TOro
obbekta. O6bEKT B3pbIBAETCA.

MpenatcTBue Ans Takoro NOHMMaHUS Co3haeT Kraccuyeckasi Teopus rpaBMTaunmn, yTeepxaarollas, Yto
Tena sikobbl cXXMMarTca noa AencTBMEM COBCTBEHHOM rpaBUTaLMOHHON MaccChl.

«3a Kagpom» y Hac OCTaeTcs CyllecTBOBaHME ApYrux (COCeaHnX) BCENeHHbIX, O4HAKO Ha
3TOM aTane Mbl 6e3 3TOro npeacTaBreHnsa noka obxoanmcs.

Takum ob6pa3om Mbl noriydyaeM OTBET HaA BOMPOC — CyWECTBYEeT M eCTEeCTBEHHOe NpuMpoaHoe
OorpaHN4yeHMe pas3MepoB  Ten «CBepxy» W «CHuM3y»? OpHOBPEMEHHO pellaeTca WM BOMpPoOC O
BO3MOXHOCTWU OeCcKOHeYHOW AenumocTn matepun. M3 BbILLEU3NOXEHHOTO OTBET YXKe SiCeH — [Aa,
cyuwiectByeT. O6BbEKTbI MakCMMaribHbIX pa3MepoB CyLLECTBYIOT Grarogapsi CyLecTBOBaHUIO OOBHEKTOB C
MUHUManbHbIMKM pa3mepamMu. A 0ObeKTbl C MWHUMAanbHbIMW pasMepaMn MOXHO B MpuHUMNE
OBGHapYyXUTb TOMbKO MPW YCNOBWUW, YTO OHW HE NPOCKaKMBalOT 4yepe3 Hawy BceneHHyl HackBO3b.
BoaMoOXHO, pas3mepbl Takmx OOBEKTOB KaK pa3 M He MpeBbIAlOT «MMaHKOBCKOW AfWHbI», U 3TO —
dom3nyeckoe 06 BbACHEHME 3TOrO NOHATUA.

3aknryeHue

MpepnoxeHHas B [J1.1,2] 6asza gns wuccrnegoBaHuin uamMyeckux saBneHun («dusmndeckas usmka.
(CTpaBuTOHMKa, [lMpeoHuKa)») NO3BONSIET HaM B3MMAHYTb Ha nNpobrnemy «adupa» HECKONbKO MHade.
lMpenctaBneHne O MHOMO3TaXHOM CTPOEHMM MUPO34aHusl, OCHOBAHHOM Ha OOHOBPEMEHHOM
CyLLIeCTBOBaHUU HECKOSIbKMX Cpef C CYyLWeEeCTBEHHO pa3HbIMM NapameTpaMmn, U OOHOBPEMEHHO
ABNAOLLMXCA N0 POPME M COAEPXKaHMIO «ra3oBbIMUY» Cpedamn, OTNNYAKLLMMUCA TONbKO CKOPOCTAMU U
pasmepamMu COCTaBMAIOLMX UX YacTul, MNO3BOMSET HasBaTb «3(UPOM» BCK MX COBOKYMHOCTb, U B
AanbHerwem paboTtaTtb C 3TUM «HOBbIM 3(PMPOM» B COOTBETCTBUM C €r0 CyMMapHbIMU NapamMeTpamu.
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