MeTachm3nka 0encTBUTENIbHOCTM.
Pusmka.

ABTop: «Moxunon 4yenoBek»

Mocne 3HakomcTBa ¢ EamHbiMn M3HavanbHbiMM 3akoHamu n 063opom OcHoB bBbiTus
(«MeTaduanka gencreutenbHOCTU. OCHOBBI») MOXHO nepexoanTb kK 6onee
KOHKPETHbBIM pacCyOeHUsM 0 XxapakTtepucTukax [JencTBuTenbHOCTU Kak B HalLem
domsndeckom mupe, Tak n BceneHHom B Lenom.

Tak kak meTadm3amka B U3y4eHUM OCHOB BbITUSA 3aHMMaeT NPOMeXyTo4YHoe
NOSIOXXEHNEe MeXay CIIMLLKOM onncaTenibHOM TeoNornemn u CrimwKkomM owmboYHbIM
aTtensmMom, To Takme NoHATUA kak Bons bora, XXenaHne bora n boxun Npomeicen, oHa
OTAAET NepBOU, a Cry4anHOCTb nNpomncxogsiiero n teoputo bonbLuoro Bapeisa,
BTOpOMYy. 3a cobon meTaumsmka ocTaBnsieT pacCMOTPEHME NO3HABaEMbIX
3aKOHOMEPHOCTEN BCen BceneHHoM 1 nx onucaHmne Yepes nHTepnpetaumio (3akoH
Mopobus) Ha m3nyeckoM ypoBHe. Ybupasa ns cBomx paccyxgeHun obnactm YmcToro
[yxa, meTacumsnka aBToMmaTU4ECKN OKa3biBaeTCA OCHOBAHHOW Ha CBOMCTBAX U
B3aMMOOTHOLLEHMUSX UCKITIOYMTENBHO MaTepuarnbHbIX areHToB bbITua, HaunHasa ¢
NepBOro paspeLléHHOro YpoBHs cylectsoBaHus Matepun (ypoeHb Pasyma) u
3aKkaH4YMBas HaWnM ceabMbIiM (PU3NYECKUM MUPOM.

C TOuYKM 3peHnst MeTadM3nNKN, OCHOBHbIE HaMpPaBIEHNS ONUCaHUSA MUPO34aHNS
cnegyowme: guamnka (CTpoeHne n BzammogencTauns ot NpotoMaTtepum oo o6bekToB
dm3nyeckon matepum), aBonoumonornsa (Hagduandeckas n guamyeckasl KOCMonorms,
reonorus, 3oonorusi, buonorna n np.), pasymonorus (BceneHckuin Pasym,
HagduM3nyeckn 3emHon Pasym, coumonorusi, NCUxXonormst n Np.) 1 CUMBOMN3M. OTK
pa3gernibl OXBaTbIiBAKOT ONUCaHME BCEX COCTaBnAwLwmx BeceneHHom: eé yCTpONCTBO,
cywiecTBoBaHMe BceneHcKon XXnsHu, Hannyve B Hen Pasyma un ovenoBeyeHHble
Crnocobbl Nony4YeHns N nepegayn 3HaHuM.

Mpu paccmoTpeHun hunsnyeckoro acnekTa (B MetTadu3nyeckom NosiHoTe aToro
NOHATUA) YCTPOMCTBA MUPO34aHus, MeTamsnka He KacaeTcs Takke uenemn
KOHKPETHbIX NPOsiBNEeHn Ynctoro Pasyma, orpaHmymBasicb OCHOBHbIM MOSIOXKEHNEM
3akoHa LlenecoobpasHocTtn — «He cywecTByeT crydanHbIX NPOLLECCOB U COBbITUN.
ABCONIOTHO BCE OHM ABNAIOTCSA MEXaHU3MOM BbINOMHEHNA NpeaBapUTENbHO
nocTasneHHon uenu». B Takom kntove, BCE npoucxogsiee B MMpO3gaHum siBAsIETCA
cneacTBMeM TOW UM MHOW KOMOMHALMKM LieneHanpaBneHHOro CUT0BOro BO34ENCTBMIS
(uenectpemuTenbHble nons). Camo BO34eNCTBME OCYLLECTBNAETCS Yepes
MaTepuarnbHble anemeHTbl Miepapxum Cun, a ueneHanpaBneHHOCTb NOCPEACTBOM HE
MeHee MmaTepuarnbHbIX anemeHToB Mepapxumn Pasyma. Takum o6pa3om, ¢ TOHKMU
3peHna metadn3nkm, pusmka COBpeMeHHOro MMPOBO33PEHUSA, ABNAETCH HayKOn
o Cunax n nx B3ammoaencTBusx.

A Kak >xe HakonneHHble PU3NYEeCKON HayKon 3HaHNSA 06 aHeprum n maTepun?



Ho uto Takoe JHeprusi, He TONbKO Ha YPOBHE OU3NYECKOrO MUpa, HO Aaxe B
meTadunandeckom cmeicne? 3 nioboro onpeneneHms unm paccyxaeHnst MOXHO B3STb
TOSILKO OAHO — QHeprua 3To HeuTo, garowee BO3MOXHOCTL Cunam coBepLuiathb
kakue-nnb6o fdeuncrteua. [Nonyvaetcs, 4To uctuHHasa CYTb 3TOro asBneHus, KoTopoe Mbl
nmeHyem Hepruen, ons Hac abCconTHO He n3BecTHa. HMKTO HMKoOraa He Buaen
OHepruo, Tak ckasaTtb, B UICXOAHOM, YNCTOM Buae. Bce, kak Ham kaxeTcs,
OAHO3Ha4YHble OonpeaeneHns: KUHeTUYeCcKas, NoTeHUnanbHas, anekTpuyeckas,
MarHuMTHasi 1 Np. Ha caMoOM Jerne SBMSTCA XapakTepucTukaMmm He caMon QHepruu, a
BCEro fLLb ONUCAHNEM acrnekToB B3aMMOLENCTBUN Yero-nmobo ¢ eé yyactnem. Takum
obpasom, Hayka Hukoraa He ndydana CAMY SHepruto, HO N €€ NPOSIBIIEHUN B
dunanyeckom mupe, Kotopble (kak byaeT nokasaHo ganblue) ectb genctansa Cun.

TOYHO TaK e HMYEro KOHKPETHOIO Mbl HE MOXEM cka3daTb U 06 ncxogHom CYTU
MaTepun. Obunue crnos 1 NpPeanonoXKeHNn 30ecb HAYEro He MeHsieT. B nobbix
NOMMYHbBIX U OCTAaTOYHO YECTHbIX MOCTPOEHMAX Mbl BCE paBHO ynupaemcs B
NPVHUMNMANbHY HEBO3MOXHOCTb Ha3BaTb MCXOAHYI0 TOYKY DECKOHEYHOro psiga
MPUYMH N acnekToB, O4HO3HAYHO MPOBO3rNaLlaLWmMX HavanbHbl akT NOSABNEHUS
MaTepumn. Takumm «NPO3pPEHNAMMY» rPeLLHa TEONOMMs, HO UCTUHHAA 330TEPMKa HMUKOraa
He 3aHMManacb NoA06HbIMKU CNEKYNAUNAMM, CMUPEHHO NPU3HaBasA NPUHLMNNATbHYIO
HEBO3MOXXHOCTb NPOHUKHOBEHUSA B obnacTtn becnpunumHHom MpuumHel. Tem 6onee
9TOro He cnefyeT oXuaatb OT METaU3NKKA, OrpaHUYEHHONM BNOSTHE KOHKPETHBIMU 1
n3mepsieMbiMM 3aKOHOMepPHOCTAMU. Micxoast u3 Hux, Matepusa (1 omsmyeckasn
MaTepusi, Kak eé 4acTb) ecTb No3HaBaeMas 4acTb B LIeJIOM He No3HaBaeMom
Cy6cTaHumun, nepuogunyeckun npossnsiemas B NpoctpaHcTBe B Buae
Kpuctannonogo6Hbix Cpea ¢ B3aMMHO nNepneHAUKYNAPHbIMU BHYTPEHHUMMU
CBA3SIMU, Y35bl PELUETOK KOTOPbIX, B COCTOSAHUM [nepomMbl, coBnaaaroT Mexay
coboun n npeacTaBnAOT U3 cebs nynbcupyrowyto CybcTtaHumIo, pa3genéHHyro Ha
ceMb AUCKpPeTHbIX obnacten (Cpea) B 3aBUCMMOCTU OT YacTOThbl NyribCcauumn
LLeHTPOB.

MmeHHo ¢ nposasnenus MNMynbcauun atoro Hesegomoro HEYTO y Hac
NnosABNAEeTCS nepsas BO3MOXHOCTb CKa3aTb XOTb YTO-TO onpeaenéHHoe O TOM, 4YTO, BO
BCEX HaLUMX JanbHENLWMX paccyxaeHnax, Mol 6yaem HasbiBaTb Matepuent. [1o aToro
MOMEHTa MeTauanka He UMeeT NO03HaBaEMOW OCHOBbI 4151 NOCTPOEHNSA XOTb KaKNX-TO
npeanonoXeHum o coctosiHmm CyLuero, Kpome cambix OBLLNX pacCy>XaeHnin
OCHOBaHHbIX Ha EguHbix M3Ha4anbHbix 3akoHax - Bcé [Bmxetcsa no BeckoHe4yHoMn
BecnpepbiBHOM Cnnpanu CoBepLueHCTBOBaHUA.

3aech cneayeT, npexane Bcero, NoHATb, NoYeMy MMeHHo [Mynbcauus aBnaeTcs
nepBo oopmMoi No3HaBaeMoro [BMKeHUs, a He YTo-nNnbo eLé. ITo oYeHb BaXkHO, Tak
Kak CBSI3aHO C TakMMu U3HavanbHbIMU NOHATUSMM Kak Mnynbc 1 KBaHT.

HauHém c Toro, 4To [iBMXKeHue ecTb BbigeneHHaa 3akoHoM lMpuumH n
CnencrBui HepaspbliBHas NocrieAoBaTeNbHOCTb 3NeMeHTapHbIx [lencTteun.
Apyrmmun cnoBamu, 3To Nob6oe nameHeHune vyero-nmbo B lNpocTpaHcTBe n/nnu
BPeMeHU BbI3BaHHOE OAHOKPAaTHbLIM MUHUMAaNbHbIM BHELWWHUM BO34eACTBUEM.



Cnefys aToMy onpegerneHunto, pasroBop HYXXHO BECTU He O [BuxeHuun, a 0b
QnemeHTapHoM [lencTBuMn. ITO aBTOMATUYECKU NPUBOAUT HAC K NOHATUIO KBaHTa, Tak
Kak QrnemMeHTapHoe, T.e. OQHOKpaTHOEe MUHUManbHoe, o3HavaeT Hegenvmoe. B kakom
crny4vae Bo3gencrame MoxeT ObiTb Heagennmbim? Tonbko B criyvae, ecrnm OHO
orpaHu4eHo EanHnYHbLIM ViMnynbcom Bo3aencTBus (yaapoMm, TONMYKOM). XOTS, ecrnu
ObITb 6onee ToYHbIM, TO, COrNacHO NeEPBOMY OCHOBHOMY crieacTeuto 3akoHa Cumnatum
(«CyLecTByeT TOMbKO MNPUTSXKEHME U HE CYLLLECTBYET OTTankuBaHus»), «yaap»,
«TONYOK» U np. 310 B [lenctButenoHoctn Bceraa ucknoumtenbHo AKT NMPUTAXXEHNA.
M TonbKo B OTCYTCTBUM JOCTATOYHOW MOMHOTLI 3HaHUI, BOCNPUHUMAETCS HaMU Kak
He4To, MOPON, COBEPLLUEHHO MPOTUBOIMOSIOXKHOE.

lMpuHUMas BoO BHUMaHue, 4Yto niodoe [lencrteme Totyac xe obpasyeT none
anccoumaumm (Yactb |, rnaBa «MuposgaHuey), KOTopoe HanpaBieHo Ha yCTpaHeHne
nobbIX NOCNeacTBUM 3TOro BO34ENCTBUSA, MOXHO CKa3daTb, YTO EgMHMYHBLIN IMnynbe
MOXeT co3aaTb B [1pocTpaHcTBe (TouHee B Cpefe) TONbKO 3aMKHYTOe QneMeHTapHoe
Hencteue. To ecTb, Nynbcaunto. 3 atoro crneayet BbIBOA: abconoTHO nrboe
ABuXXeHne MOXHO pPasnoXuTb B HenpepbiBHYK Uenb EanHnYHbIX MNMynbcauun
(TpeTbe ocHoBHOe cnencTeme 3akoHa [BukeHus). B cBoro oyepeab nocnencTBus
EanHnyHbIX [lencTBMIM Bcerga ycTpeMneHbl K cBoeMy Havany (nog AencTemem
nons guccoumnaumm) ¢ NnonpaBKoOW Ha NpousoLlealune 3a 3TO BpeMA CTOPOHHUe
BO3EUCTBUS.

OT0 00BACHSET, NOYEMY €ANHCTBEHHOM hopmon [BMXKEHUA MOXET BbITb TONBKO
cnuparnb, KakuMmu 6bl IOMaHHBIMW NN NPSAMOSTIMHENHBIMW Yy4acTKaMn OHa A11s Hac He
BbIrnsAena v NoATBepXaaeT, YTo HemsBecTHas Ham CybBCcTaHUMsa MMEHHO
MYJIbCUPYET B onpenenéHHbix Toukax NpocTpaHcTBa.

Mynbcauun He pasoBble, HE XaoTU4YHbIE, @ HEM3MEHHbIE U HE NpepbiBaeMble Ha
nNpoTskeHun Bonee TPEX COT TPUNSTIMOHOB 3eMHbIX NeT. IMEeHHO CTONbKO, No
noacye€Tam 330TEPUKN, ONUTCA NOSIOBMHA camMoro 60bLWOro BUTKa cnupanu
CoBepLueHCTBOBaHUS, U3BecTHasi HaMm Kak bbitne unu Bpems xunsHum MNposiBrieHHOM
BcenenHou (Maxa MaHBaHTapa). /1 Ha BCEM 3TOM NPOTSXKEHUN YacToTa nynbcauumm
He gonyckaeT gaxe menbyanwero cbos, 4To 66110 Obl 4OCTATOYHO, YTOOLI BCE, YTO HAC
OKpY>XaeT, BCA Halwa BceneHHas, TyT xe pacceinanock B npax. OgHOro atoro yxe
AOCTaTO4YHO, 4Tobbl Ha3BaTb Heuto, obecneymBatoLLee Takyto CTabuNbHOCTb,
ABconoToMm.

COBOKYMHOCTb MynbCUPYIOLLNX LEHTPOB cUCTemMaTnsmpoBaHa B [1pocTpaHcTBe, B
3aBMCUMMOCTM OT YacTOThbI Nynbcauun, B BUAE CeEMU ANCKPETHbLIX PE30HAHCHbIX
«coobwects» nnun Cpepg. Otcioga, Kocmunyeckas Cpena 3To NpocTpaHCTBEHHO
ynopsifoveHHasi nepneHAuKynsipHbIMU cBA3sAMU CTPYKTypa NynbCUPYHOLMX
LleHTpoB ¢ conocTtaBMMOM 4YaCcTOTOM Nynbcauui.

To ecTb, kaxayto ns Cpea, MoXxXHO ob6pa3Ho nNpeacTasnTb (3akoH Mogobus) B
BMAe Kpuctansa ¢ JOCTaTOYHO XECTKMMU cBasamu mexay e€ (Cpeabl) anemeHTamu. A
Bce Cpeabl BMeCTe, Kak euHbIA KOHromMepart, NPpOHUKaoLWnX pyr agpyra



«Kpuctannos». Hanogobue (HO He paBEHCTBO) MPOHUKHOBEHUS 3NTEKTPOMArHUTHbIX
BOJIH CKBO3b BOJIHbI MOpS.

Ha ypoBHe chn3nyeckoro mmpa, B3aumMHO neprneHAnKynspHble CBA3U
M3BECTHbI HaM KaK 31eKTPUYeCcCTBO U MarHeTU3M. To4yHee, He caMu CBA3N, a
N3MEHEeHne 3TUX CBA3eNn, NOCKoNbKy niobas koHkpeTHaa Cpega USHAYAITIBHO
abCcontoTHO 0AHOPOAHA N MHEPTHA NO OTHOLLEHUIO K CBOEMY OOBLEMY M HAXOOUTCS B
COCTOSAHUM [1nepombl.

Apyrumun cnosamu, EgnHas Matepua BceneHHon cywecTByeT B ceMu
ANCKPETHbIX paspeLlEHHbIX COCTOSAHUAX. Kaxkaoe 13 aTux COCTOSAHUN SBISieTCA
OTINYHOM OT Apyrmnx Hecywen Cpeon CyLeCcTBOBaHUS LEnoro Mmpa matepuanbHbIX
00OBbEKTOB, NPUCYLLNX UCKITIOYMTENBHO 3TOMY cocTosHUIO EgmnHon Matepun. M Tonbko
nocrnegHee, camoe rpyboe u3 aTux ANCKPETHbBIX COCTOSHUI, €CTb HaLl «BUOUMbINY»
dumamnyeckmt mup. Ero Hecywas Cpeaa (3cdump opeBHOCTN) TONBbKO B CaMOn Maron
4YacTu ONUCbIBAETCHA CBOMCTBAMWN KyMUpa COBPEMEHHON HAaYKN «PU3NYECKOro
Bakyymay. [1oaTomy, B O4HOM 1 TOM e 06beéme [pocTpaHCcTBa OAHOBPEMEHHO MOXET
HaXOAUTBLCSA He NPOCTO HECKOSbKO MaTepunasibHbIX 00beKTOB, a Heckonbko Cpea
CYLLIECTBOBaHUS CaMOCTOATESNbHbIX (40 onpeaenéHHON CTENEHN) MUPOB.

CoBpemeHHOe MMPOBO33peHne, onycTuB NoHaTMe Matepuun oo eé camoro
rpyboro pmanyeckoro ypoBHs, Nony4nno 3abaBHble napagoKkcbl CBOEr0 MHUMOTO
Benuuns. Hanpumep, 6eckoHevHoe, Tak Ha3blBaeMoe, «ABMXKEHME MO MHePLUn»
noboro Tena B (Kak Tenepb BbIACHAETCHA) HE NyCTOM Bakyyme. [JpyrMmun crioBamu,
ABMXeHue nobbix MaTepuarnbHbiX 0O6bEKTOB CKBO3b OYEBUAHBLIE NPENSATCTBUSA B
npocTpaHcTBe 6e3 Kakon-nnMbo 3aTpaTtbl IHEPrMK. A Kak npeactaBuTb cebe Takom
du13nko-maTemaTmyieckmim gaHTom: 6ECKOHEYHOCTb MacChl Tena, pa3orHaHHOro 4o
«ckopocTu ceeTa»? O4eBMOHO, YTO Hayka cama normana cebs B nayTMHy COOCTBEHHbIX
AOrMaTU4ECKUX OrPaHUYEHNNA.

W xoTsa nogasnstowiee 60nbWNHCTBO M3MKOB (OT TEOPETUKOB A0
npenogaBaTenemn), He roBOPs YXKe O «MPOCTbIX CMEPTHLIX», CKOPee BCEro He HangyT B
BbllLIE NPUBEAEHHbLIX NPUMEpPax He TOSbKO Kakux-nmbdo NnpoTMBoOpeYnin nnu
OrpaHnyYeHui, HO aaxe Maneunwen Tembl 4na o6CyKaeHns, BCE e meTadmanke 34echb
€CTb, YTO CKa3aTb.

MeTacumsunka yTBepxxgaeT, 4To B Hawwen BceneHHOM He CyLLecTBYEeT HUYero
(abCconTHO HUYEro), YTO He nmeno Bbl CBOEro MaTepuanbHOro HocuTens. 3To He
TONbKO O6BbEKThLI HaLero nM3mMy4eckoro Mnpa, Ho U AMOLMKN, MbICIIN, YCTPEMITEHUS U T.4.
(BNNOTb 40 NEPBbIX, CaMbIX AfIEMEHTaPHbIX NPOSIBAEHUI N0O0ro COCTOAHNSA BbITnS).
PasnuyHble pasgeneHua EgmHoro, Hanpumep, Ha Mup FopHWUA (ToHKKI) 1 Mup JonbHURA
(rpy6biri U OU3NYECKUI), UMK XKe Ha MUP OO BEKTUBHBIA 1 MUP CYOBLEKTUBHbLIN,
006BACHAIOTCA, B NEPBOM Clyyae, HaMmepeHHbIM yNpoLLEeHUEM A8 LOHECEHWS
WUCTUHHOIO YCTPOMCTBA MUPO34aHus, a, BO BTOPOM, 3rfieMeHTapHbIM HEe NOHUMaHNEM
oKkpyxatowen [1encTBUTenbHOCTN.

YUTo yx roBopuTb 0 Cunax, kotopble Bcerga «becrenecHol» Kk Ton Cpeae, B
KOTOPOW OHU NPOn3BOaAT CBOE [lencTtaue.



Cpepa (ntobasa n3 cemn) ato yke Matepus, HO eLLé He BeLlecTBo. BelecTtBo
Ha4YMHaeTCs C NosBNeHns obbekTa, Kaknm Obl ANIEMEHTaAPHbLIM 3TOT 00BLEKT He Obin. Ho
Cpeapbl B cocTosAHMM [nepomMbl (B KOTOPbIX OHX NepBOHAYanbHO HAXOASATCH) NPOCTO NO
onpeneneHunto He cnocobHbl NOPOAUTL camMu M3 cebst XOTb Kakoe-TO YCIOXHEHNE
cobcTBeHHOM CTPyKTypbl. MoaTtomy, MaTepus Bcerga nHepTHa u Bce paccyXaeHust
o CAMOsapoxaeHun, CAMOcTpykTypupoBaHum n CAMOo6Gpa3oBaHuu He 6onee
4yeM, HaMBHble CNEeKYNALUM Ha 3NIeMeHTapHOM He NOHMMaHUU OCHOB BbiTus.

EOnHCcTBEHHOE HEOTbEMMEMOE AMHAaMMYECKOe CBOMCTBO MpUCYLLIEE BCEM
Cpegam aTo npoTnBogencTeme nobomMy BO3AENCTBUIO, HAanpaBneHHOMY Ha BbiBEAEHME
NX BCEX BMECTe, MO0 Kaxkaow B OTAENbHOCTH, U3 COCTOAHUS [nepombl. 3To
NnpoTMBOAENCTBME Ha3bIBaeTCA U onucbiBaeTcAa nonem [iuccoumaumum (4ac |,
rnaBa «MuposgaHuey). Ho, 4tobbl 3TO none nposBmMnock, Ha Cpeay OOMKHO ObiTb
oKasaHo kakoe-nmbo BO34eNCTBME U €ANHCTBEHHbIN CNOCO6 ero NosABNeHus - 3To
Bo3genctene U3BHE.

O TOM, uTO Takoe U3BHE ans kaxgon ns Cpeg u BceneHHon B Lenom, 6bi1o
A0CTaTO4YHO CKas3aHoO B MepBOM YacTu aTon paboThl. Tenepb crieayeT paccMoTpeTb
MeXaHM3Mbl TaKoro BO3gencTeuns. Mx aea: yepes onocpeaoBaHHOE BNUsiHME OOBHEKTOB
Bbllle cTosAwmx Cpea n Yepes HenocpeaCcTBEHHOE LeneHanpaBeHHOe BO3g4eNcTemne
Cwun.

CyTb NepBOro MexaHn3amMa 3aknodaeTcsi B TOM, YTO CTPYKTypoobpasytoLne
a4enkn MaTtepum Bcex cemu Cpefl B n3aHavyarnbHOM COCTOSAHUM [nepomebl
NPOCTPAHCTBEHHO COBMNagaloT Mexay cobon, SBnsasCb B3aMMO3aBUCUMbIMU
obpa3oBaHNsaMHK, pasnnyaoLMMUCA TONbKO YacToTaMmm nynbcauun. Noatomy,
NPOCTPaHCTBEHHbIE CMELLLEHUS HYKITUEB «KPUCTANINYECKON PELLETKNY» NEPBON 13
Cpeq, HeMMHYEMO NPMBOAMT K TaKMM e NocnefCcTBMAM BO BCeX OCTanbHbiX Cpeaax.
Ho, nockornbKy, CKOPOCTb «BpaLLEeHUs» Kaxkaon n3 nocnegytowmx cdep boitna (nepeas
yacTb, rnaea «Cdepbl bbITHsI») HE CONOCTaBUMO HWXKE, YeM Y NpeablayLen, To Takoe
BNUSIHWE NPOUCXOANT C OMeHb BonbLlMM 3anasgbiBaHneM. [1oaTomMy, Ha O4HO
eanHn4Hoe cobbiTne obbekta Cpeabl «N + 1» npuxogMTCa NOPON BECH XXU3HEHHbIN
LMK cooTBeTCTBYOLEro obbekTa npeabiayluen Cpegbl «N». To ecTb, Kaxgomy
00BbEKTY, Ha HWXe pacrnonoxeHHon cgepe «N + 1», COOTBETCTBYET He NPOCTO OOBLEKT,
a Npouecc cywectBoBaHnsa obbekTa cdepbl «N». Hanpumep, N0 OTHOLLEHUIO K HAaLLEen
nnaHete 3emns, NpoToTnn B ACTpanbHOM MUPE, TaK CKa3aTb, MPaKTUYECKMN pasMbIT OT
poXaeHusa n oo cMmeptn €€ (3emnn) HacTosLWero cyecTBoBaHnd. To ecTb, Halla
nnaHeTa, B €€ cerogHsilLHeEM BuAe, eCTb NPoeKkums MHGPOPMaLMOHHO 3HEPreTUYECKOro
MakCMMyma CyLLeCTBOBaHuUs TOW, OPYron, actpanbHon 3emnu (e€ dokyc) Ha HaLu
domanyeckmi ypoBeHb bbiTus. MNMpun aTom «actpanbHaa 3emnsa» Tak e nepemMeLiaeTcd B
MpocTpaHcTBE, Kak 1 «hmsndeckasa 3emnsa» (ToYHee, nepeMeLLeHne pusndeckon
3eMnun NONHOCTBLI0 KOMUPYET nepemMeLleHne actpanbHON, eé NpoToTuna) Ho
nponcxoauT aTo Lenukom. [lpyrumn crioBamu, nepemMeLLaeTcs BeCb U3BECTHbIM Ha 3TOT
MOMEHT LMK CyLLLeCTBOBaHNA «acTpanbHon 3eMnuy». Ecnv npeactaBuTb 3TOT LMK B
BUae Hekoen oOpMbI - «XKM3HEHHOro pycria», KOTOPYH AOSMKHA 3anOfHUTL CBOEN
XU3Hblo hmnsmnyeckaa 3emns, To nepemMeLlaeTcd Bcs ata oopma.



OT0 nokasbiBaeT, YTo Cpeabl 4OCTAaTOYHO XKECTKO CTPYKTYPUPOBaHbI Kak BHYTPM,
Tak n mexay cobor 1 He MOryT «pasbexaTbCsay, YTO HENPeMEHHO 6bIno Obl B Criyyae ux
ra3oBOro UM XXMAKOCTHOro yctponcTea. Hanpumep, Hawa nnaHeta 3emns
NPOCTPaHCTBEHHO CBS3aHa CO CBOMMMW «NpoToTMnamuy n3 apyrux Cpen, noaTtomy, He
TOMbKO HE MOXET KyAa-nNnMbo «ymyaTbCa» CO CBOEro Mecta, HO Aaxe CyLeCTBEHHO
nepemMecTuTbCA N3 cpepbl BNMSHUA cBonx nopoguternen. Ceoboaa nepemelLeHms
obbekToB nbon 13 Cpea 3agaHa U orpaHNYeHa CTENEHbI0 HanNpsKeHust (CxxaTnsa unm
pacTshKEHNS) CBA3EN MexXay syenkamm, 06pasyolmnMmMm CTPYKTYPY COOTBETCTBYHOLLEN
Cpegapbl.

Bonbluas cnoXHoOCTb B NOHMMaHUK B HacToswee BpeMa [JencTBUTesIbHOro
YCTPOMCTBA MMPO34aHnsa 3aknoyaeTca B npeobnagaHnm ynpowEHHOM 06 bEKTHO-
KopnyckynsipHon mogenv BeceneHHon. OTa HarnsiAHOCTb 3aTymMaHMBaeT cobon
NCTUHHYHO PE30HAHCHO-BOSTHOBYHO CYLLIHOCTb OKpY)KatoLLero Hac mupa. B
HencTBUTENLHOCTU B MaTepuanbHon BceneHHOM HUKaKNX NnpeaMeTHbIX
o6bekToB HE CYLWECTBYET. Ha camom gene BCE, 4TO OKpyXXaeT Hac B Hallem
BOCMPUSATMM, OT CaMbIX 3fIEMEHTapPHbIX YacTul, 40 BUAMMOro n Hesugmmoro Kocmoca,
€CTb BCEro N Lb BpeMEHHO 060cobneHHasn orpaHMyeHHas Yactb Odmpa. To ecTb, No
CBOEW CYTU BCE eCTb BOJIHbI, HO, B HEAOCTATO4YHO pa3BmuToM Co3HaHUKM nogen,
NpUHUMatoLLME CBOMCTBA «ynpyrmx Ten». Hanbonee 6nusko (3akoH Nogobus) ato
cootBeTtcTByeT noHaTuo COJIMTOHA . Ipyrummn cnosamu, Habnropaemas Hamm,
npocTpaHCTBEHHass 060CO6eHHOCTL OOHLEKTOB He Boree YeM TpexMmepHasa CBs3b
(dbopma) anemeHToB Cpeabl (Acpupa ansa pusnyeckoro Mmpa), BpeMeHHO
BblAeneHHasa cMmelarowmmca rpebHem BonHbl MHopmaumoHHo-
AHepreTU4eCcKoro nNoTokKa.

MmeHHo 310, yBoasee oT [JeMCTBUTENBHOCTM YNPOLLEHHO O4eBUOHOE
BOCNPUATME OKpYXXarLEero Mmpa, Kak COBOKYNHOCTU HEKMX «MaTepuanbHO
MeXaHU4ecKnx» 0ObeKTOB, BCerga HasblBanacb NocBsALLEHHbIMN domnocodamm
unno3nen nnn Manen. [ina Bcex ocTanbHbIX BUA COyaaPSAOLWMXCS NpeaMeToB Obin n
Mo cen AeHb ABNAETCA rMaBHbIM 40Ka3aTeNbCTBOM UX «(paKTU4eCKoro»
CyLEeCTBOBaHMA N «PaKTUYECKOro» nepemeLleHns B NpOCTPaHCTBE.

Haxe noan «anbTepHaTUBHON» HayKN HACTOMbKO 3aBOPOXEHbI 3TUM, C UX TOYKU
3pEeHUs, HEOCMNOPUMbIM apryMEHTOM, YTO NPOCTO OTKa3bIBAOTCA AOMNYCTUTb Kakoe-nnubo
NHOe 06bsCHEHME nepemeLleHns NpeamMeToB (06BHEKTOB) B NPOCTPAHCTBE, KPOME Kak
«nepeTackMBaHne» MaTepun ¢ MecTa Ha MecTo. Koe-KTo roToB Ans 3Toro gaxe
COrnacuTbCs Ha CyLLLEeCTBOBaHME BakyyMa-adumpa, KOTOpbI TOXE «HOCUTCSA» MO
NPOCTPAHCTBY TO NN B BMAE HEKOErO rasa, TO N1 B BUAe 0Cob00 XUTPOW XKNOKOCTW.

Ho noka mano komy npuxoguT B rofioBY MbICIb, YTO MO3I YENOBEKA HE TOSbKO
BonbLion apudmMomeTp, HO 1 BeNMKUn muctudmkaTop. OH ycneBaeT He TONbKO
noacymMTatb OTKyAa, Koraa v CKONbKO NOCTYMWIIO YENIOBEKY CUrHamnoB Yepes rnasa, ywm,
HO34pW, MPUKOCHOBEHWNE, HE TONIbKO NOCTPOUTL M3 BCEro 3TOro LEeNOCTHYI KapTUHY
®OPM, HO €eLLé 1 COXpaHUTb B NamsTK, a 3aTeM n 6ecymcrneHHoe Konnm4ecTBo pa3s
CPaBHUTb 3TW LENOCTHbIE KapTMHbI ApYr ¢ Apyrom. [lapagokcanbHO HO, kKa3anoch Obl,



He3aBNCUMbIE MHCTPYMEHTAlIbHbIE OaHHbIE, NPUN 3TOM NOJTIy4akTCA BCEro J1Lb
OOMOJTHUTEJIbHbIM CpeCTBOM MaHI/II'IyJ'IFILl,I/II7I B 3TOM MNPOBO33pPEHYECKOM LLUynepcTBe.

Ntak, MaTepus B NpocTpaHcTBe, BO-NepBbIX, He NepemeltaeTcs, a TONbKO
CwmelaeTca (OTHOCUTENBHO M3HAYarIbHOro NOSIOXKEHUss COCTOSAHUSA [nepomel) 1, BO-
BTOPbIX, BUAMMOE HaMn nNepemMeLLeHne o6bEKTOB, He Bonee YeM UNM3ns, cpaBHUMas
(3akoH NMogobus) c nepemelteHnem «beryLmx orHem» Ha HOBOrogHEN Erke.

OcTanocb NoHATL, NOA4 4ENCTBUEM YEro NMPOnNCXoanT KaK rnepeoe, Tak n BTOpoOeE.

Mmnynbc OBontoumm ABUKETCA OT LeHTpa K nepudepun. MexaHuam ero
nepefayu Obin HarnNA4HO NOKasaH B NepBon YacTu, B rnase «Cdepbl bbiTnay.
CornacHo aton BUpTyanbHOW MoLenn, BpeMs e AUHUYHOW XNU3HU Noboro obbekTa Huxe
nexaulen cepsbl, T.e. ero KBaHTa >XM3HU Ha 3TOM YpPOBHE, CTPEMUTCA K
NPOOOIMKUTENBHOCTWN KBaHTa XXM3HU Ha BbILLE fexalleM ypoBHe CyLeCTBOBaHUS
BbiTna. Ho, NockosbKy CKOPOCTb BpaLLEeHUA HUXE nexallen cdepbl HanpsamMyo 3aBUCUT
OT NSIACTUYHOCTU JaHHOro crnosi Matepun, TO COOTBETCTBYIOLLMIA KBAHT XU3HW ycrnesaeT
cpearmpoBaTtbh TOSIbKO Ha CKOPOCTb npeueccuy npeablaylien cdepsbl, (BCNOMHUTE
npuMep C pekon n BogoBopoTamm). ATo HanomuHaeT (3akoH NMogobus) npocMmoTp
dunbma, rge YenoBek He 3aMeyaeT MepLaHUsa KagapoB KMHOMMEHKK, U cnocobeH
cpearnpoBaTtb TOMbKO Ha U3MEHEHWE ANCMO3ULINN FTepOEB Ha AKpaHe.

UTtobbl sicHee npeacTaBuTb cebe paboTy AaHHOrO MexaHuU3Ma, HYy>XHO
BCMOMHUTb, YTO NIIOOON OOBHEKT 3TO PE30OHAHCHOE SIBMIEHNE Pa3fINYHbIX « EANHUYHBIX»
BOJTHOBbIX COCTaBMAOLWMX. VIHBIMUK CrioBaMun, 3TO CTOSIUYME BOSTHbI COOTBETCTBYHOLLEN
Cpefbl Unn NPOCTPaHCTBEHHbIE CMELLEHUs HyKnMeB aTon Cpeabl OT LeHTpa ux
NnonoXxeHnsa B coctosiHum Nnepombl. Ho, Kak ye BbI510 cka3aHo paHee, M3HayanbHbIN
LUeHTp (B cocTosHUM NMnepombl) y BCeX COOTBETCTBYIOLLNX CTPYKTYPOOBpasyoLwmnx
ayeek Cpeg Matepun eguH. [1oaTOMy, OTKIIOHEHME HYKINNEB BbILLE Nexallen cdepsbl
BNEeYET 3a cOb0oM COOTBETCTBYIOLLEE CMELLEHMNE HYKITMEB HUXE Nexalmx cgep.
KOHeYHO, B MeHbLLEN CTENEHU, MPOCTO NOTOMY, YTO, UCXOASA U3 AfIEMEHTAPHON FOTUKM,
cnencTBme He MOXeT BbiTb 6ornblue obpa3oBaBLIen ero NpUYnHLI. Kctatn, uUMeHHO
NoaToMy (PM3NYECKOE TENO YeroBeKka BCceraa HaxoanTCs BHYTPU, hopMUpyoLLEN €ro,
obonoykn Aypsbl.

[Mo3aToMy, LenbIn NaKeT XXU3HEHHbIX LIMKNOB Yero-nnbo, CBEPLLUMBLUMXCA B
nepuog ogHoro obopoTa npeueccuun, ocTaBndgeT B HUXKe nexallen cpepe cneq B Buae
«NOTEHUManbHON siMbl» C LEHTPOM, MakCUMaribHO COBMELLEHHbBIM C HAKITOHOM OCU
BblLLe nexalten ciepbl. IMeHHo Tak. Ecnu nokasatb 3TO Ha PM3NYECKOM YPOBHE
MaTepuu, To He 06beKTbI PM3MYEeCKOro Mupa (Hanpumep, NNaHeTbl U 3BE3abl)
co34atloT BOKpYr cebs nameHernunsa Cpeapbl, a MX NOpoanuTenn n3 BbilE nexawmx cgep.
[MoaTomy npaBunbHee Ha3bliBaTb TAKOE N3MEHEHME HE «MOTeHUnanbHas sMa» (Kak a1o
NPUHATO B COBPEMEHHON (hmamke), a Jloxe K1M3HU JaHHOro obbekTa.

MmeHHo Takoe Jloxe 13Hu aenaeTt COOTBETCTBYOLLNA NPOCTPaHCTBEHHbIN
y4yacTok, Hanpumep, umsnyeckon Cpeapl «HENMNHEVHBIMY», AaBasi BO3MOXHOCTb
LenecTpeMmnTenbHbIM NOSIAIM CO34aBaThb CONMUTOHbLI (B 0ObIAEHHOM BOCNPUATUN NOOEN



B BUAe 0O6bEeKTOB OT afieMeHTapHOM YacTuupbl Ao anakTyuku 1 T.4.) Halero
dusnyeckoro mupa.

Jloxe XXn3Hu (VN1 noTeHuManbHasa sma) No6oro oo6LEKTa, T.€. ero
npegHasHa4YeHHoOe NMPOCTPAHCTBEHHOE CMeLlleHue u/unm uaMeHeHne BO BPEMEHMU,
OOHO3HA4YHO COOTBETCTBYET NpPeLecCMOHHOMY NepeMeLLeHUI0 OCU NopoauTens
3TOro o6bekra. A BeposATHOe OTKIIOHEeHUue (gonycTumasi cteneHb cBo6oabl)
CBepLUeHNSA TOro UM MHOIro CoObLITUA, NOOOro o6bLeKTa (CONMUTOHA) MOXHO
onpeaenuTb UCXoAA U3 BeJIMYUHbI HYyTaLUMKN OCU BpalleHUA Bbille nexailen
cepbl bbiTUA.

Takoe Bo3gencTBue (Npaega, paccMmaTpmMBaemoe Nnof HECKOSbKO MHBIM YriioM) B
NHANNCKON oMnocodumn HasblBarioCb OTHOCUTESNbHO MAaCCUBHBIM NI XXEHCKUM
acrnekTom TBopsiLen SHepruu, cynpyron Teopsiwero bora (pasHoro B pasHom
cutyaumm) - 6ormHen LWaktn. Laktn 310 NoHO, 6€3 onepexatoLero HanM4Ynsa KoToporo,
HEBO3MOXHO poxaeHne obbekTHon BeceneHHon. 1o MNpaBuno pacnpocTpaHaeTcs Ha
noboe fencreune (CobuiTne) Bo BceneHHom.

Mpexne yeM nepenTun K 06BACHEHMIO (POPMUPOBAHUS COOTBETCTBYIOLLIETO
AAHHOMY «JTOXY XM3HUY» 00bekTa (CoONUTOHA), criegyeT OTMETUTb ELLE OOUH BaXKHbIN
MOMEHT, He00X0AMMBbIN ANsl NPaBUNBbHOIO NOHMMAaHMS 3TOro npolecca. Tak Kak Bce
Cpegapl B cocTosAHMM [nepoMbl XxapakTepuayeTcsi paBHOMEPHbIM pacnpeneneHmemM
nynbcupyowmx Hyknmes B MNpocTpaHcTBe (MHOoe NpoTnBopednT 3akoHy MprynH un
Cneactsun), To noboe BpemMeHHoe (MHOro He BbIBaeT) NokanbHOe CMeLLEeHNe Bceraga
KomMneHcnpyeTca ux (HyknmeB) obpaTHbIM CMeLleHMeM npu 6onee obLIMpHONM nnoLwaan
paccMoTpeHus. lNMpolle BCero 3To NOACHUTbL HA NPOCTOM NPUMEPE HaLLEro
dmamnyeckoro mupa. Ecnuy Bac ecTtb ceTb (Hanpumep, ramak), 1 Bbl, MPOCYHYB B
SAYENKN 3TOM CEeTUM Nnarnblbl PYKU, HAYHETE CXKMMATb NTAAOHb B Kynak, TO BOKPYr BalLMX
nanbueB ceTb OyaeT pacTarmBaTbCs, HO BHYTPM Kynaka oHa bygeT cxumartbesd. To ke
camoe HabntogaeTtcs (ectecTBeHHO, ¢ y4€ToM 3akoHa [Mogobus) ¢ npoueccamu B
«J10Ke Xun3Hm». Ecnm no Bcen NoBepxXHOCTUN «NOTEHUMANbHOW SIMbI» NMPON30ONAET
yBENIMYEHNE PaCCTOSHUSA MEXAY HYKNUAMU, TO B LeHTpe, ByaeT Ux KOHUeHTpauus.
Hpyrnmum cnoBamu, B LLEHTPE NoOON «NOTeHUManbHOM AMbl», UMEHHO TaMm rae
HaxoamnTcs 0ObekT, byaeT HabnaaTbCca «NOTeHUManbHbIA XonMy. Mo-gpyromy MoXxHo
ckasaTb, YTo Nntoboe CobbiTne (06BbEKT) gaHHOM Cpeabl Bceraa Haxoantcs B ookyce
«J10Xa Xun3Hn» ceoero nopoautend. OTcoga NOHATHO, YTO «NOTeHUManbHas simay, Kak
TakoBasi, HE MOXET ABMATLCSA POPMOBLLMKOM, HAaXoasLWerocsi B Her obbekra.
MocTaBLMKOM COCTaBNSOLWMNX 3NIEMEHTOB (Co3aaHnem obnaka) — aa, HoO caMmoro
obbekTa — HerT.

MNMoatomy, ang nwboro TeopeHus (derncteusa, CobbiTna) Heobxoanmo
OTHocuTenbHO AKTMBHOE (Myckoe) Havano. Bo BceneHHon ato Havano peanunsyetcs
yepes Hannume matepuarnbHbIX anemeHToB Cun.

B MeTtadmauke ato npencrasneHo Nepapxmen Cun (ectecTBEHHO, Noj,
ynpasneHuem Nepapxum Pasyma) n uenectpemuTernbHbIMU nonamu. MNpun aTom, Kak n B



nHamnnckon domnocodun, Cuna, cosgarwiada noboe LenectpemmTenbHoe none, Bceraga
HaxXOAWUTCS B BbllLe Nexallem paspelléHHoM ypoBHe MaTtepun.

UTo6bl NOHATB, Kak 9TO NPOUCXOANT, ONATb BOCNOSIb3YyEMCS BUPTYanbHbIMU
chepamu BbiTus. Bosgencteue Ha Huxke nexatyyto cdepy (B «mecte», obpasHo
roBops, «Gnvxanwem K Ham») Bcerga Ha4yMHaeTcsl B MOMEHT, Koraa OTKIIOHEHME OCU
BblLLe nexallen cgepsbl (M3-3a NpeLeccMm) MakCcumMarsbHO OT 3TOro «Mecta». JTo,
€CTeCTBEHHO, COOTBETCTBYET MUHMMASIbHOMY BO3ENCTBUIO HA «HaLLy YacTb» HUXe
nexauien cdepsol. Mo mepe NpnbAMXKXEHNA HAKNOHa OCK K «HaLLEN» CTOPOHE, 3TO
BO3JENCTBME YBENMYMBAETCA N, COOTBETCTBEHHO, YBENMYMBAETCH Nepegada umnynbca
BpalLieHUs, a, Npu ganbHenwem yaaneHmm, ymeHoluaetca. M xoTa nepegava
BpaLLEHNSA NPONCXOAMUT MMMNYfbCaMn PaBHbIMU MUHUMANbHOMY XXU3HEHHOMY LMKITY
BbiLLE fexallen cgepsbl (4TO, B COKO ovepeab, onpenenseTca BO34eNCTBUEM eLLé
BGonee BbICOKOW chepbl), U3-3a rPOMagHON pasHuLbl B nnacTuyHocTn Matepum cdep,
MECTO KOHTaKTa (MpubnuxeHne HaknoHa ocu) HUXe nexailasa cgepa BocnpuHumaeT
KakK eQUHWYHbIN akT Bo3aencTeus (yaap, pbiBOK), a yaaneHne Kak NpoMeXyToK Mexay
TakMMu aktamun. 34ecb Henb3sa 3abbiBaTb, YTO N0bO0e BO3AENCTBUE HA HUXKE Nexallyto
Cpepny, TyT e BbI3bIBaET B HEWN MOSIBIIEHNE NPOTUBOMOSOXHO HanpaBfiEHHOro Nosis
anccounaummn. IMeHHO NpoTUBOAENCTBME 3TOro NONA gnccoumaumm n gopmupyet
HapacTaHue u crnag ndoro BHelwHero Bo3aencteusa Ha Cpeay. Yto, B cnyyae
€ANHUYHOrO MUHMMarnbHOro XXM3HeHHOro unkna, socrnpuHumaeTtcs, kak MYJINbCALIA.

Tenepb 6onee NOHATHO, Novyemy Cuna 3TO HE TOSbKO BO3OEWNCTBWE, Ho u, B
ob6sizatensbHoM nopsaake, OBBEKT, OCYLWECTBNAKOWMN 3TO BO3AENCTBME. A
TakK xe, novemMmy «BosgencTaeytolaa Cuna» Bceraa Haxoautcs Ha 6onee BbICOKOM
YpOBHe cyLlecTBoBaHna MaTepuu n HUKorga He MOXeT ObITb YBUAEHA, HanpumMep, Ha
Hawem m3nyeckom ypoBHe. Ha nobom Huxe nexawemM ypoBHE Mbl MOXEM
HabnogaTb ToNbKO npossneHne Cun. KoTopsle, B CBOK o4Yepeab, BbISBNAIOTCS B BUAE
pa3HocTu noteHumanoB CPE[bI, Bo BpemeHu n/vnu MNpoctpaHcTBe, CO3A4aHHbIX
Bo3aencTenem obbekta Cunbl C NepUOaUYHOCTBIO Nepuoaa npeueccumn Bollle
nexatuen cdepbl bbiTus.

OTcroga cnefyeTt HECKOSbKO OYeHb BaXKHbIX, A9 NPaBUIbHOO NOHUMaHNSA
dYHKUMOHUPOBaHNA [1encTBUTENBHOCTU, MOMEHTOB. Mupo3sgaHue cos3gaeTcs
YHTEPTOHAJIbHbIMW rapmoHukamu (4acToTon npeLeccum, a He YacToTomn
BpaLLeHunsa cdepbl bbiTus), a KOHTponupyeTcs n obecneunBaeTcst MHHOOPMAaLIMOHHOWN
obpaTtHon cBA3btO C ICTOYHMKOM BO3OENCTBUA, COOTBETCTBEHHO,
OBEPTOHAJIbHBIMW rapmoHunkamu. Npumenns 3akoH Nogobus, K ndydeHHon Ha
CEroAHSALWHNA OeHb TEOPUM FAPMOHUYECKMX PSO0B, NIErko YBUAETb, YTO AN CO34aHUS U
yaepxaHus o6bekToB TpebyeTca Tem Bonblue 3aTpaT HEPIUN, YEM HUXKE OHU
pacnonoXeHbl Ha LWKane paspeLléHHbIX ypoBHEN cyuwlecTBoBaHus Matepun. VHbIMK
CrNoBaMu, «BbITONKHYTb», T.€. pa3BONMAaTuUTb, NOOON O6BHEKT, HAaNpPUMep, U3 HaLlero
Jo13MYeckoro Mupa, HaMHoro ferye, 4em co3gaTtb UK yaepXxusaTb ero 3gecb. IMeHHo
NO3TOMY, B Hawem ObITOBOM BOCNPUSATUM OU3NYECKOrO MUPA, Mbl MOCTOSAHHO
cTankmBaemcsi ¢ 06epToHaMm 1 NOYTU HUKOTA4a C YHTEPTOHAMM, a B My3blKanbHOWN
Teopumn oHU BoObLLIEe OTHECEHBI CKOpee K (paHTa3nsM, Yem K peanbHO CyLLECTBYOLLNM
npoueccam. NpaBga, Tak 6bino He Bcerda. Hawm, aaxe cpaBHUTENBHO HeAaBHME



«npenkun», He ToNbKo OblNM XOPOLLIO OCBEAOMIIEHbI O «TEOPUMN FAPMOHMKY, HO U 6e3
TpyAa UCMnonb3oBanu 3TN 3HaHKS, HanpuMep, B NepeaBmKeHNM MHOFOTOHHbIX
KaMeHHbIX 6nokoB. OcTaTkn 3TUX 3HAHWI CKPbITbl B HaneBax OyAAMCTOB M 3BOHE
KONOKOIOB.

MonyyaeTcs, 4TO B OCHOBE MexaHu3Ma Cunebl, Kak Bo3gencteus, nexut 3BYK.
Torpa, camo BO3OEVCTBWE, Ha Huxe nexawyo CPELLY, npoasngaeTcsa B ABYX
BO3MOXHbIX BapuaHTtax: MOMMOLWEHVE n HE BSAUMOOEWCTBWE. Ecnu npo «He
B3aMMOAENCTBME» CKa3zaTb 0COBEHHO Heyero (NOHATHO, YTo Cpeaa NpPoCTo He
cpearvpoBarna B BUAy OTCYTCTBUSI PE€30HAaHCHbIX BO3MOXHOCTEN), TO, COOTBETCTBEHHO,
nornowieHne aenutca Ha yctonumsoe Bo3byxaeHne CPE[bI n nepensnyyenme. A
nepensny4yeHue, B CBOK ovepeab, Ha 06epToHaNbLHOE U YHTepToHanbHoe. HarnsaHbiMm
NpYMepPoOM 3HaHUA 1 cBOBGOAHOrO BNageHnsa HawumMm npegkamu, npuBeaeHHbIX
«3BYKOBbIX TEXHOSMOMN», ABMSOTCA NUpamMnabl, Kak opyamst 06epToHasbHbIX
MaHUNynNAUMn, N ONbMEHBI, KakK YHTEPTOHANbHbIX.

Moatomy, Cuna (KOTopyto COBpEMEHHas Hayka HM3Bena NpocTo A0 HEKOero
9KBMBareHTa) SBMseTCa COCTaBHON KOMOMHauuen, Bo-nepsbIx, korebaHuin
MaTepuanbHoro ob6bekta (MM 06BHLEKTOB), BhILLE Nexallero ypoBHs beiTus, a, Bo-
BTOPbIX, €ro (Mx) 3ByKOBOro Bo3aencrems Ha MatepuanbHyto Cpefly HUXe nexatiero
YPOBHS 1 CO34aloLLErO B HEN COOTBETCTBYHOLLME 3TOMY BO3LENCTBUIO
uenecTpeMmnTernbHble Nons. M yxxe uenectpeMmnTernbHble NOSisi NPOM3BOAAT, B
cooTBeTcTBYylOLWEM Crnoe, UaMeHeHus1, KoTopble (B hn3n4eckom Mmnpe) Mol NPUBLIKN
Ha3blBaTb «00bEKTaMU» U «BO3OEUCTBUSAMMU CUIY.

B cBoto ouepeap, LenecTtpeMmTenbHbIE NOMNA MOXHO YCNOBHO NoApa3aeniTb Ha
ABa BMAa: LEeHTPOobEXHbIe U LIeHTpocpeMnTernbHble. LileHTpobexHble co3aatoT
pacxogsawueca B [MpocTpaHcTBe kKannbpoBo4Hble BonHbl Cpeapl, a
LEeHTPOCTPEMUTENbBHbIE, HA OCHOBaAHMUM 3TUX BOJSH, CO34at0T, B 3ag4aHHbIX Cunamm
obnactax NpocTpaHcTBa, COOTBETCTBYIOLWME 3TUM Cunam, CONUTOHbI (0OBLEKTI).
Taknum obpasom, B OCHOBe NpoasuxeHust mnynbca 3Bontounm nexuTt 6eckoHevHas
Cnupanb 3akoHa [BmxeHuns. MHaye roBopsi, NoNepeMeHHOEe «BO3BbILLEHNE» TO
OTHocuTenbHO XKeHckoro, To oTHocuTenbHO Myxckoro Havan. [pyrumum criosamu,
€CNnn B NPOCTPaHCTBEHHbIN (hokyc J1oxka XKusHu kakoro-nnb6o O6bekTa (0OTHOCUTENBHO
MaccuBHOe Havano) nomectuTb nepeunsnyyatens Bubpaumi atoro Ob6bekTa
(oTHOCKTENBHO AKTMBHOE Havano), To ero yHTepTOHasnbHble rapMOHUKM CO30aayT, B
HWke nexawen cpepe, cnepq Jloxka XKnM3Hu, KOTOpPLIN, C OOHON CTOPOHBI, ByaeT
COOTBETCTBOBaTb NapameTpam ucxogHoro O6bLekTa, a, ¢ Apyron, Bubpauusam,
cooTBeTcTBYloLero cros Matepun. YTto, COOTBETCTBEHHO, ByAeT ABNSATbLCA
OTHocuTenbHo MNaccuBHbIM Havanom anga cnegytowlero sutka [swxkeHus Mmnynbca
Jsontoymn.

Tenepb NOHATHO, YTO BCe LienecTpeMmmuTerbHble nons (M KanmbpoBOYHbLIX BOSH, U
00BEKTHbIX 3NIEMEHTOB) CO34al0TCA O4HMM CNOCOBOM: YHTEPTOHANbHbIM
nepeunany4yeHnemM OCHOBHOro ToHa obbekTa Cunbl. To ecTb, anemeHT Cunel,
npeablayLero cros, pacnpoctpaHsaeT OTHOCUTENBHO cebs yHTepTOHarbHblE BOSHbI



(Npeueccna cooTBeTCTBYOLWEN Chepbl), U 3TO CTAHOBUTCA OCHOBHLIM TOHOM
(ckopocTbio BpaLlleHust cpepbl) 06bekTa nocneayoLero cnos.

Mo 3akoHy NMNogobus Takon MNpouecc NpoxXoanuT CKBO3HOW SIMHMEN OT Cros
MaTtepuun Pasyma, 0o cnosi Hawen dusmyeckon matepumn. Ho pesynbTaTbl Takoro
NPOABWXXEHNS, B NEPBbIX TPEX (CTAaTUYECKNX) CIOAX, NPUHLMNNANBHO OTNNYaloTCs OT
pes3ynbTaToB, NPEACTaBMEHHbIX B MOCNEAYOLMX YETLIPEX (ANHAMMNYECKNX) CIIOAX
cywiectBoBaHusa Matepun. 3To onpegenseTca NpUHUMNManbHbIM OTIIMYNEM
BHyTpeHHen CyTn nepBbIX TPEX CroEB MaTtepun OT NOCNeayLWNX YETLIPEX U,
COOTBETCTBEHHO, Pa3HOCTbIO 3a4ay, NOCTaBMNEHHbIX nepesn BONIOLUMEN HA KaXO0M U3
3Tux atanoB. M xoTa 06 3ToM JOBOSIbHO NOAPOBHO BLINIO CKa3aHo B MEPBOW YacTy,
«OcHoBax», BCE e cnenyeTt NOBTOPUTL 3TO eLé pas.

MaTepus, nepBbIX TPEX CNOEB €€ pa3peLLEHHOro CyLLLECTBOBAHUS, NnacTU4Ha
HaCTONbKO, YTO Noboe, camoe AfNieMeHTapHOE U3MEHEHNE BO BPEMEHU UMK
lMpocTpaHCTBE TYT XXe CTAaHOBUTCS «40CTOsIHUEM» Bcen Cpeabl COOTBETCTBYIOLLENO
cnosi. 3To NPUBOAMUT K TOMY, YTO B 3TUX CMNOSAX HET BO3MOXHOCTU BbIAENUTb XOTS Obl
Kakon-To ydacTtok Cpenbl B [pocTpaHCcTBe, rae CocTosiHue Yero-nmbo oTnmyanochb XOTb
4yeM-nMbo OT COCTOSAHUN APYrnX y4acTkoB aTom e Cpenbl. pyrumn crioBamu, B
nepBbIX TpéX Cpeaax HET HNUKAKOM BO3MOXXHOCTU BblAESNIUTb XOTb KaKyt-TO
NMHOVNBUOYAJIbHOCTD. Bcé, uto cywecTByeT unm nameHsieTcsa B 3TOM CIioe,
cywiectByeT n nameHsetca CPA3Y Ha BCEM npoTskeHumn [NpocTpaHcTBa aton Cpenbl.

Mepsbin crioit. 3To Pasym, cyuwecTsytowmii 8 PABHOW cTeneHmn Bo BCéM
0b6béme aton Cpeapl.

Btopoi croit. 3to Cunsl 8 PABHOW cTeneHn cnocobHble ynpasnsaTs QHepruen.

Tpetun crion. 3to TBOPYECTBO PA3YMA N CUJbl (3HaHus nepsoro
NOMHOXeHHble Ha Mok BTOpOro), npeactasnstowee cobon nageanoHsin OBPASEL,
pesynbTata Asonounn BeceneHHon Ha atom atane. 31o NPAOBPAS Toro, kK Yemy
NPUOET eLLE He CyLLeCTBYLWas «HkKey» nexallaa BceneHHas nocne otBe4EHHOrO en
BPEMEHM Ha CBOE pa3BuTue. TpeTui crnoun, npeacraBsnseT n3 cebst 6eckoHeyHoe
MHOXECTBO 3apoAbllLen, KaKabl U3 KOTOPbIX NOTEHUMarbHO CNocobeH pa3BuUTbCS B
nonHoueHHyto BeceneHHyto. 3To ecTb XupaHbs Mapbxa (Muposoe Anuo) MHaynsma.
9710 He 06bekT B [1pocTpaHCcTBe, Kak nonaratoT MHorne. XupaHba [apbxa (Muposoe
Anuo) ato Cpena 3apoabient BceneHHoN, NosSBNAKOLWAACS U CyLLeCTBYHOLWas B
PABHOW cTenenn Bo Bcém MpocTpaHcTee. YacTtb n3 atnux SAPObILLEN 6yaet
nputaHyTa (no 3akoHy Cpoactsea) Mnynbcom OBOMOLUN 1 NOCIYXUT 3TaNOHOM ANs
noapa)kaHus B NOCreayoLLmnx crosx cyuecrsoBaHnsa Matepumm, KTo B kKa4ecTse
npoobpasa 3Be3abl NN NNaHeThbl, KTO B Ka4ecTBe eanHNYHOM Cunbl, KTO B KayecTBe
TOro unu nHoro rocnoga unu Yyenoseka. Bcé a1o 6onee getanbHO 6yaeT pacCMOTPEHO
B TPETbEN YacTn — «OBOMOLMONOINNY.

911 «3apogpbiwmny» ectb MEPBUYHbIE, HE YHUYTOXUMbBIE ATOMbI 3101
BceneHHon, ocTarowmnecsa B HEM3MEHHOM COCTOSIHMM Ha BCEM NpoTskeHnn Maxa
MaHBaHTapbl. OHKM ByayT SABAATLCA LEHTPpaMU NPUTSXKEHNS, 3TanNoHHbIMU obpasamu,



Mo KOTOpbIM ByaeT co3gaBaThCs M COBEPLUEHCTBOBATLCSA AMHAMMYecKas 4YacTb
BceneHHoN.

Ortcioga, ocHoBHOM TOH YeTBépPTOro (OrHeHHOro) Mmpa ectb YHTEPTOH AKaLLUHOMO
cnos. Cnosi npoo6pasos. Ero cospatoT Cunbl TpeTbero cnos. CooTBETCTBEHHO,
OCHOBHOM TOH MeHTanbHOro Mmpa ecTb YHTEPTOH Mupa OrHeHHOro, a YHTEepPTOH
MeHTanbHOro cnosi eCtb OCHOBHOWM TOH ACTparnbHOro Mmpa. Toraa OCHOBHOM TOH
bnanyeckoro mmpa ectb YHTEPTOH Mypa ActpansHoro. Nony4yaeTcs, YTO OCHOBHOM TOH
3NIEMEHTOB HaLLEro hn3n4ecKoro Mmpa ABnaeTcs NOCTENEHHbIM «YMIIOTHEHNEM» TPEX
npegbliaywmx. To eCTb, OH COCTOUT U3 TPEX COCTABNAOLLNX: OTHEHHOIO OCHOBHOIO
TOHAa, MEHTaNbHOro0 OCHOBHOMO TOHA M acTparibHOro OCHOBHOIO TOHa. M Bce Tpu aTu
OCHOBHbIE MEPBOANEMEHTbI ABMNAKTCHA YHTEPTOHANBbHLIMWU NPON3BEAEHMUAMN AKALLHOMO
OCHOBHOro ToHa. Toraa, OrHeHHbIN OCHOBHOM TOH 3a4aET BECb rapMOHMYECKNI psag
HU3LWKMX AMHaAMU4YecKMUxX cnoés MaTepumanbHOro mmpa u iBRsieTcs Ansi Hero
N3Ha4varnbHbIM HocuTernem n SHepriun, u MHdopmauumn. UIMeHHo aTo nmenu B BUAy
«OpPEBHUEN, KOraa roBopunn, 4To «BCE eCTb OroHby.

MepexoaHble obnactn Bubpaunn mexay «HWKHEN 4acTblo» TPEeTbEro cros u
«BEepXHEeMN YacTblo» YETBEPTOro Cnos cywectsoBaHus Matepun obnagatoT
NCKMIOYNTENBHON OCOBEHHOCTLIO M OYeHb BaXKHbl A5l MPaBUbHOIO NOHNUMaHUS
[enctButenbHOCTN. 30eCb HAaXoaUTCS «Nepexoa» OT CTaTU4eckon «4actm» BeceneHHon
(Hem3ameHHom Ha BCEM npoTshkeHnn Maxa MaHBaHTapbl) K AMHAMUYECKON €€ «4acTuy.
3aecb Imnynbc OBonoLUUK, B COOTBETCTBUN C 3anoXxeHHOM 3agaden (M NogYMHAACh
EavHbim M3HavanbHbiM 3akoHam) npnobpeTaeT MHOXECTBEHHOCTb
MHanBuayanbHOCTH, «CNyCKasCb BHU3», N ocTaBnsaeT 0600LWEHHbIN onbiT EANHCTBA,
«nogHuMmasicb BBepx». bonee nogpobHo 06 aTom ByaeT cka3aHo B rnaBax
«Isontoumonorua» n «Pasymonorusy. Noka 4OCTaTOMHO HANOMHUTL, YTO
MHamBmayanbHOCTb (Kak TakoBasi) NOSIBNSAETCA BCNEACTBME PacCroeHns n3HavanbHOn
eanHon cemepuyHocTh Mmnynbca 3BonoLMM No4 BO34enNCTBneEM BCE HorbLien
«KocHocTuy cnoée Matepuun. NpumenHns 3akoH Nogobus, aTo Hanbonee npaBubHO
MOXHO COOTHECTU C NPU3MATMUYECKMM PasroXeHneM nsHavanoHoro 6enoro ceeta Ha
ceMb «LBeTOoB pagyrmy». Kak n B cnyyae ¢ nanutpown ugeta, Jlyum (OCHOBaHMSI KOTOPbIX
yxoaaTt B cpepy Pasyma) umetot cobctBeHHbIe 0COBEHHOCTH, KOTOPbIE TEM BonbLue
pasnuyaroTcd, YemM Hmke Mmnynbc 3Bontoumm norpyxaetcsa B MaTteputo. Ha
cTaTM4ecknx (NepBbix TPEX) YPOBHSIX BbITMA 3TO NpakTUYECKM He OLLYTUMO, HO HaYMHas
c yetBépToro (Mmp OrHeHHbIN) n3HavanbHble 0cobeHHoCTU Jlyden, pacxogaTca
HaCTONbKO, YTO NprMobpeTatoT cBOMCTBO 060CcO6EHHOCTN. Ha ypoBHE chmsmnyeckom
MaTepun 3TU PasnNUYnS y>xe HaCTONbKO pas3HEeCEHbI MO UHOMBUAYANbHOCTSAM, YTO
EaovHas BceobLHOCTb KaXeTcs 34ecb NPOTUBOPEYaLLen 3gpaBoMy cmbiciy. M xoTs
BCE KOH)eccumn yTBepaatoT obpaTHOE, 3TO HE BbI3bIBAET Y COBPEMEHHbIX «YMHbIX
nogen» HNYEro, KPOMe CHUCXOANTENbHOM YNbIOKK. XOTenocb Obl HAAEATLCA, YTO
00bsACHEHNE YHTEPTOHANbHO-06epTOHaNbHbIX CBSA3er MaTepumn XOTb Kak-To npubnunant
cerofHsLLHee MMPOBO33pEHME K CyLLiecTBYOLWEN [1eNCTBUTENBHOCTM.

NTak, ToHanbHOCTb bbiTns gnHammnyeckmnx cnoée BeceneHHon 3agaétcsa NnaHom
asonounn n ocywectenseTtca EanHcteom Cemu Jlyden (Poxatom). 3tn Jlyum
NPOSIBASAIOTCA Ha KaXQoM niaHe B 3aBMCUMOCTW OT BO3MOXHOCTEN Matepumn aTmx



NnaHoOB Pe30HMPOBATh HAa YHTEPTOHASTbHYHO LIENOYKY NepemnsnyyeHns arieMeHToB
Cunbl. NoaTtomy, xoTa Ha kaxgom nnaHe HEPA3PBIBHO npucytcTByloT Bcerga Bce
CEMb Jly4en, HO OTKIMKM Ha HUX B coOoTBeTCTBYOLWeNn Cpeae, NpUCYTCTBYIOT He
BCerga, Tak Kak, nogymHsasck 3akoHy Cumnatum n 3akoHy MNpuunH n Cnegcreung,
yBsi3aHbl C NPOXOXAEeHWeM atana Isonouun Matepmm B 3TUX MUpax.

[MoHaTne ToHanbHOCTU HeOOLUEHEHO B COBPEMEHHOM MUPOBO33PEHUM, TaK Xe
Kak n noHsaTne Pe3oHaHca. ToHanbHOCTL (B €€ MeTadn3nyeckomn nosHoTe) 3To
HeobGxoaumasi u AocTaToOYHasA COBOKYMHOCTb YacToT U aMnnuTya
nepensny4yeHuns, npeaHasHavyeHHas Bbi3BaTh (3akoH LienecoobpasHocTh) B HMXKe
nexauwem croe MaTtepuu LenectpeMuTernbHbIe NONSA ANSA BbIABEHUA 3aA4aHHOIo
CoObIiTuA.

MMeHHO «COBOKYMHOCTbL YacToT M amnnmTtyay». To ectb, Takasa JOCTATOYHAA
NX NocrneaoBaTenbHOCTb, KOTOpas AacT cooTBeTcTByoWwMM Cunam BCO HEOOBX0ANMYHO
WHdopmaumto (B dopme lNpukasa) o uenu, BpeEMeHU U Mepe Ux AENCTBUI MO
nony4eHuio nogpasymesaemoro (3akoH MNpuunH n Crneacteuin) CobbiTus. BoT novemy
«OpeBHUEY, ANns nepemMeLLeHns rpoMagHbIX KaAMeHHbIX 610KOB MpU CTPOUTENLCTBE
NpaKkTUKOBanu XOpoBOe UCMOMHEHNE MaHTP cneunanbHO NOAroTOBMAEHHbIMW AN 3TOro
MOHaxaMn. JTO e 00bACHAET, MoYeMy B HacToswee BpeMs «6e3mMonBCTBYHOT»
nMpamMuabl U AONbMEHbI, HE CMOTPS Ha BCE YCUMUSA Hay4YHbIX W NapaHay4HbIX
n3bicKaTenemn n aHTy3nacToB.

Ectb Cunbl cTabunbHO nepensnyyarowme rapMoHUKM OAHOW U TOW e YacToTbl
N cosgarme B HMxXe nexawien Cpege NnocTosiHHbIE BOSMHbI, COOTBETCTBYHOLLME 3TOW
yacTtoTte. Hanpumep, 310 HUKOrga He ncyesarolmne KanmbpoBOYHbLIE BOSHbI
domsndeckoro mmpa. IMeHHO OHM 3a4at0T HEM3MEHHOCTb BbISBSIEHHbBIX HAYKOW
COOTHOLLIEHNI, MHAYe Ha3biBaeMbIX «puanveckmne 3akoHbl». [pyrasa rpynna Cun,
3aHMMaeTcs TeM, YTO, Ha 6ase 3Tux kannbpoBo4HbIX BONH, obpasyet COJIUTOHHI,
KOTOpPbI€ Mbl BOCNPUHUMAET Kak 3fieMeHTapHble YacTulbl Hawero mmpa. TpeTbu, Ha
Gase AByx npeablayLumx, KOHCTPYUPYIOT N yAep>KMBatoT 6onee cnoxHble 06bEKTHbIE
CobbiTnsa. N Tak ganee, 0o cambix 06bEMHbIX (6e3 kakoro-nmbo ucknoveHns) dopm
dom3nyeckoro mmpa.

Ecnn npnbaBuTb k 3TOMy, 4YTO BCE 3TO NPOUCXOLMUT B YCINOBUSX «HENMMHENHOCTU»
Cpegpl, BbidaBaHHOM [1pocTpaHCTBEHHBIM cMeLeHneM Hyknmes (Jloxe YKnsum), 1o
CTaHeT OKOHYaTeNbHO MOHATEH MexaHn3m obpa3oBaHMs U NepeMeLLEeHNs B
MpocTpaHcTee, Tak HasbiBaeMbix, OB bEKTHbIX OEPA30BAHWN. 310 1 ectb
00bsACHEHUe, paHee NpMBeAEHHOMY OnpeaeneHunto, YTo Habnaaemasa HaMu,
NPOCTPaHCTBEHHAA 060CO6NIEHHOCTb OO HLEKTOB He Goree YeM TpexmepHasa CBA3b
(POPMA) anemeHTOB Cpeabl (Odmpa ona pusnyeckoro mmpa), BpeMeHHO
BblAeneHHasa cMmelarowmmca rpebHem BonHbl MHopmaLumoHHo-
AHepreTU4eCcKoro nNoTokKa.

Mepemewaetca He OBBEKT, kak mbl npuBbIkM agymats, a POPMA aToro
obbekTa. [leno B ToM, Yto «dhopma» oTnuyaeTcsi OT NPUBbLIYHOIO A Hac
«0bBbeKTa» OTCYTCTBMEM «MOBEPXHOCTUY». B [1eNCTBUTENBHOCTM «NOBEPXHOCTENY» HE



cywecTtByeT. dopMa 3TO BblAENEHHbIE Ha onpeaeriéHHbIN MOMEHT NINHUM
B3avmoencteuns ariemeHtos Cpeapl. Apyrumu cnosamu, ato Bcé Te xxe COBbITUA
(MeHsiIoLLmMecst CO CKOPOCTbIO KBaHTa XN3HWU COOTBETCTBYIOLEN Cpefbl), O KOTOPbIX
roBOpMIOCh B NepBoOM YacTu B rnaee «BeegeHve». M Tonbko HaLw Moa3r,
OTperynMpoBaHHbIA HE 3aMevaTb MPOUCXOAsALLUNE N3MEHEHWSI TaKOW CKOPOCTH, BbIAAET
HaM «pa3mMasaHHY» KapTUHKY, KOTOPYIO Mbl BOCNIPUHUMAEM Kak «NOBEPXHOCTbY. [pu
CKOPOCTSIX BOCMNPUSATUSA COMOCTaBUMbIX CO CKOPOCTbIO U3MeHeHnst Cpefibl, Mbl MOXEM
BMAETb CKBO3b «MOBEPXHOCTUY», a NPU CKOPOCTAX HaLlen peakuun, NpesbILLatoLLmne aTm
N3MEHEHUS, MOXXEM CMOKONHO CKBO3b 3TN «MOBEPXHOCTM» NPOHMKATb. [locTaToO4YHO
npuMeHuTb 3akoH MNogobus, 4Tobbl yBUAETL, YTO HET Pa3HULbl MEXAY TEM, Kak Bbl
nepeceyv€Te 4Opory Mexay asToMalunHamm: nmbo, korga oHn egyT ¢ 60nbLUIOn
CKOPOCTbIO, HO Aaneko Apyr oT gpyra, nmbo, korga eayt 6nm3ko, HO C MareHbKom
CKOPOCTbI0, NNBO, Koraa eayT ¢ 60MnbLION CKOPOCTLIO 1 BIM3KO, HO CKOPOCTL BalLero
nepeceyeHns JOPOrM HAMHOTO NMpPeBbILLIAeT CKOPOCTb ABMXEHUSA MaLLUH.

MmeHHO Mo3r 4enoBeka (kak om3nyeckuii O6beKT), a TOYHee ero «HacTpounkay,
SABNASETCA Nperpagou, B NOSIHOM cMbicrie aTtoro cnoea, ansg ADEKBATHOIO
BOCNPUATUSA OKpYKatoLero Hac mupa. [JencTBUTENbHOCTb OTNIMYAETCA OT OYEBMAHOCTM
B TOM Xe CTeneHu, B KaKOW OTNNYarTCA BO3MOXHOCTU MeTadusnkm EgnHoro ot
BO3MOXHOCTEN (PU3MKM «HaLlero» mupa. To, YTO B pa3pO3HEHHOM BUAE KaXeTcs
yANBUTESbHBbIM, HE OOBACHMMbBIM UM NPOTUBOPEYMBLIM B EQMHOM NpeacTaéT BNONHe
3aKOHOMEPHbIM U NOMMYHbIM. He rnas BManT n He MO3r KOMaHAyeT BOCNPUHMMaeMbIMU
obpasamu. 3a Bcem atum ctout COBHAHWE, nctuHHoe «A» yenoseka.

MonHee peyb 06 3TOM NOMAET B YETBEPTOM YacTn «MeTadunamku
AENCTBUTENbHOCTMY - «Pasdymonornmn». 34ecb noka A40CTaTOMHO CKka3aTb, YTO MO3r
yenoseka ecTb POKYC CosHaHusa. HacTpamBaembin 1 nepecTpamBaemMbii OpraH,
npegHasHayYeHHbIn Anga npuéma, obpaboTkm 1 oTrnpasku notokos MHpopmaumn.
lMoaTomy, ero ckopee Hy>HO CpaBHMBaTb HE C CynepKOMMNbOTEPOM (Kak 3TO MOLHO
aenatb cenvac), poxagatowem B cebe noctpoeHmst nobor CroXHOCTH, a C cpeaHen
PYKM KOMMNbOTEPOM B rriobanbHom cetn MHTepHeTa. KoHeuHo, y Mo3ra ecTb 3anac
aBTOHOMHOCTU, HO 9TO HEe3HauMTenbHasa (PyHKUMOHaNbHasa YacTb €ro OCHOBHOIO
npeAHasHayeHus: pesoHaTopa no npuémy, obpaboTke wn NnepensnyvyeHuto
(OTHOCKTENBbHO HEro) 06epTOoHanNbHbIX U YHTEPTOHanNbHbLIX BOSTH MIHopmauuu.

WNtak, uto xe Takoe POPMA 6e3 NOBEPXHOCTW. Ecnn npymeHnTb 3akoH
Mopobus, To Npolle BCero 3To NpeacTaBuUTb Kak HEKMI HAabop «n3obap»
(OAHOMOMEHTHO BbI4EMNEHHbIX COCTOAHUN cooTBeTcTBylowen Cpeapl)
N3MeHsarLWmnxca ¢ Yyactoton nynscauum KBAHTa npogomkntensHOCTU XXU3HN STON
Cpegbl. 3ameHeHune nonoxeHus atux «n3obap» 3asucut ot LEJIN n KOHOUTYPALIUA
CYMMbI LienieCTpeMUTENbHbIX Nosien, co3gaHHbix Cnunamm Ha 3TOM y4yacTke
MpocTpaHcTBa, eCTECTBEHHO, MMEHHO B 3Ton Cpeae. MNponcxoanT 3T0 METOAOM
YHTEpPTOHarbHOro nepensnydeHns Cunon ToHanbHOCTU nonyyeHHoro Npukasa, 4To, B
CBOI o4yepeb, BeAET K NOABMNEHNIO, B 30HE BNMSHUS 3ToN Curnbl, COOTBETCTBYIOLLEN
atomy lNMpukazy, PASHOCTW NOTEHUWMAJIOB, paccmaTtpusaemon Cpegpl. U, kak
cneacteue, nMBO K BO3HMKHOBEHUIO pacxoasiumnxcs B aTon Cpeae BoSH, nmbo K
obpasoBaHuto B aTon obnactu lNpocTtpaHCcTBa pe30HAHCHbIX ABNEHUIN (CONMTOHOB).



Bce nposeneHnsa Bo BceneHHon, kak 6b1110 nokasaHo B nepBon YacTu (rnaea
«Cdpepbl BbITnsi»), MEIT YeTbipe cTeneHn ceoboabl: BpalleHme (BOKpYr ocu
npunoxeHna Cunel) N Tpy B3anMHO NeprneHAnKynsapHbIX HanpaBneHus nepemMeLLeHns B
MpocTpaHcTBe. N XOTA 9TK TpM HanpaBneHns nepemMeLleHnsa BHyTpeHHe obpaTuMbl 1
KakyTcs abCOMNOTHO paBHOLEHHbIMK, B [1eNCTBUTENBHOCTM 3TO He TakK. [leno B TOM, YTO
COBpeMeHHOe MUPOBO33pEHME NOCTPOEHO Ha BOCTNPUSATUN OKpYXatoLLLero Mmpa Ha
OCHOBE [eKapTOBOW CUCTEMbI KOOpANHAT. HO 3TO ynpoLwéHHas cuctema. 910 XOPOLLO
BUOHO 13 aHanusa cdep bbiTus. [Noka He NosiBUTCA paguanbHas cocTaBnsaroLwas, HeT
chepsl, kak TakoBon. E€ NpocTo He cyLlecTByeT U, MO3ITOMY, HET BO3MOXXHOCTHU
roBOpUTb O ABYX APYrMX HanpaBreHusix nepemMeLleHms. Takum obpasom, cchepuyeckas
cYcTeMa KoopauHaT HaMHOro npasusibHee nepeaéTt COCTOAHNE OKpY»KatoLLen Hac
HewncteutensHocTtu. Noatomy, nobas Toyka B lNpocTpaHcTBe (To4Hee nbon Hyknen),
B35iTas Kak Hayano OTCYETa, paBHOLEHHA MO OTHOLLEHMIO KO BCEM OCTalbHbIM. TO
€CTb, abCOMNTHO OAHO3HAYHO onncaTb BceneHHyo MOXHO, ABUrasicb nNo cagepe, U3
nobon Toyku MNpocTpaHcTBa. OTO MeTadumandeckasa nHTepnpeTaumst APEBHEN UCTUHbI -
ueHTp BceneHHoun Besae, a nepumeTp HUrge.

Bbllwe ckaszaHHOE MOSICHAET KaXyLnecsi CTPaHHOCTM YCTPONCTBA HalLero Mmpa.
Hanpumep, agpdekT rupockona. H1 ogHa 13 cyLecTBYHOLLNX TEOPUN HE MOXET
00BACHUTL, NOYEMY BpaLleHne co30aéT NPENMYLLECTBEHHYO OpMEeHTaUMIO B
COBepLUEHHO paBHOLIEHHOM No HanpasrieHuto [NpocTtpaHcTee. M3 aHannsa cdepbl
BbITna, oTBET CTAaHOBUTCS OYEBUAHBIM: BpalleHUne MOXET OblTb TONbKO BOKPYr OCU
npunoxeHuna Cunel. Cama kpuctannuyeckasa ctpyktypa Cpegbl B [pocTpaHcTBe
abconTHO paBHOUEHHa nNo HanpaeneHuto (Mnepoma). N Tonbko BbIGOp HanpasneHus
npunoxeHnsa Cunbl, 3a0a€T HEKOTOPOE NPenMyLLIEeCTBO, OTHOCUTESNBHO KOTOPOro
Bcerga byayT nepneHaVKynspHbIMU ABe Apyrne cteneHn ceoboabl ntoboro obbekTa.
[MoaTomy BpalleHne 3agaéT cucTeMy KOopauHaT U, YToObl MOBEPHYTb FIMPOCKON, HYXXHO
3Ty CMCTEMY pa3pyLUNTb U NOCTPOUTb HOBYIO. [IpyrumMu cnoBamu, BbIMTU U3 OQHOMO
PE30HaHCHOro COCTOSIHUA U co3aaTb HOBoe. He yauBuTensHO, 4TO 3TO TpebyeT
ycunums.

[MOHATHO, YTO NpUBEAEHHOE BbILE NPaBusio, 06 04HO3HAYHOCTM ONUCaHUS
BceneHHown, kacaeTcs TONbKO paBHO3HAYHOCTU LIEHTPOB OTCYETA, HO HE MeTOLOB
ONUCaHusl, OCHOBAHHbIX HAa « MECTHbIX», KOHKPETHbIX COOTHOLUEHUAX. IMEHHO 3Ty
OLMOKY AoNyCKaeT COBPEMEHHAs Hayka, NpunucbiBasi Bcemy bbITuUo y3kme pamku
NCKNIYNTENBHO unandeckoro mmpa. Obwme npasuna (EguHele N3HavanbHble 3akoHbI)
OCTaloTCs, HO UX KOHKpeTHoe HanonHeHne He PABHO, Ho Bcero nuwb NMOOJOBHO
HaWnM PU3NYECKMM YCITOBUAM, XOTS U B3aUMHO YBA3aHO.

Tak HasblBaeMble ANEKTPUYECKME U MArHUTHbIE NOJIS, C KOTOPbIMU Mbl MPUBBIKIN
UMEeTb AENO0, He BbIXOAAT 3a npeaenbl (on3n4ecKkoro Mmpa, B TO Xe Bpems, fobble
COOTHOLLEHNHA, OCHOBaHHbIE Ha reoMeTpumn cepbl, OCTaHYTCA O4MHAKOBbLIMU Ha BCEX
YPOBHSAX BbITUA. 3TO 1M €CTb TO caMoe «Kak Ha 3eMne, Tak 1 Ha Hebey.

Hanpumep:



B3aMMHas NepneHanKynsapHOCTb TPEX COCTaBMAIOLLNX MOObIX

uenecTpeMmnTesbHbIX Noren coxpaHaeTcs Bo Bcex Cpegax Matepuu;

e MarHUTHbIE U ANEKTPUYECKNE NPOSBIIEHUS SABMSAOTCA BTOPUYHBIMU COCTaBHbIMM
YacTaMM abCoONOTHO BCEX LerecTpeMmnTenbHbIX nornen. X makcnmarsbHble
BENUYUHBI OrpaHNYeHbl pagmycomM cdepbl BblTUS KOHKpEeTHON (OOpMbIl (BOSTHbI
nnm obbekta);

e BeNUYMHa pagmanbHOW cocTaBnsoLLen nboro LenecTpeMmTenbHOro nong
cooTBeTcTBYyeT PaboTe 3aTpayeHHon Cunammn Ha co3gaHme COOTBETCTBYHOLLEN
dopMbl (BOMHbI MNK o6bekTa). Takum obpasom, Cunbl 3a4atoT Kak BENNYMHY
dopMbI, Tak N €€ napameTpbl;

e MarHWUTHas COCTaBnsOLas NokasbiBaeT HanpaBneHne ABMKEeHUS QHepruun B
dopme. To, YTO Mbl 3HAEM KaK «MarHuTHoe noney, ato BCEIA oTHocuTenbHoe
N3MEeHeHne MarHMTHOWM COCTaBnsAoLen uenectpemmtensHoro nong. OHo
onpeaenseTca N3aMeHeHMeM KoopamHaThl TOYKM COOTBETCTBYHOLWEN (DOPMbI Ha
cepe bbiTna 1, N03ToMy, MOXET UMETb OTHOCUTENBHO NPOTUBOMNOSIOXHbIE
HanpasneHus. MmeHHo OTHOCUTEJIbHO npoTtnBononoxHble HanpasneHus,
TakK KaK y LUMPOTHOW KOOPAMHATLI, NO NMOHSATHBLIM NPUYMHaM, HeT abConTHON
Ha4anbHOM TOYKM OoTcYETA. NMocKkonbKky QHeprus B opMe nyrbCcupyerT, To,
CKOJbKO QHEeprum BXxoauT B POPMY, CTONBKO e BbIXOAUT U3 HeE. MoaTomy,
NOMbITKA HAUTU MOHO 3apsiJ MarHUTHOro Nons obpeyeHbl Ha NpoBart;

e DneKkTpunyeckne cocTaBnsawoLmne LenecTpemMmTernbHbIX NOfien BCeX ypOBHEN

MaTtepun HanpoTUB MOHOMONAPHBLI. OTO MOHATHO, TaK KakK TOYKa KOOpAWHar,

HaxoXxaeHus opMbl Ha cdepe bbITnsa, MoXeT eANHOBPEMEHHO NMETbL TOJSTbKO

OAHO N3 TPEX MONOXEHUI: NMOO BbILE 3KBATOPUANbHOW NNHUK, NGO HUXE

3KBaToOpmanbHOW NMHUK, NMOO Ha Hen. HaxoxaeHue opMbl B COCTOAHUN,

COOTBETCTBYIOLLEM PACMONOXEHMIO TOYKM KOOPAMHAT Ha aKBaATOpUaribHON

NUHUK, OTBEYaeT MeHbLUEN 3aTpaTe JHepPrn Ha eé nogaepKaHme, Yem TOYKU

KoopauHaT npMbnmxeHHOM K OQHON M3 «BepPLUNHY» cdepbl. ATO eCTb

MeTaunsnyeckoe MNOACHEHNE BO3MOXHOCTU CYLLLECTBOBAHNSA TAKOro ABMeHUs

KaK «3nekTpuyeckmi 3apsaay. NoHaTHO, 4To nogobHoe (3akoH Mogobus), Ho co

CBOEeW crneumunkomn, ocyLLLecTBUMO 1 C MarHUTHOW COCTaBNSAOLWEN

LenectpeMmnTenbHbIX NOMEN BCEX YPOBHEN CcyLlecTBOBaHUS MaTepun.

B obwem cnyvae, 3APSAL aTo gonosnHUTenbHass HanpskéHHocTb Cpeapbl,
COOTBeTCTBYHOLWanA Bo3aeucTBUO Cunbl N0 U3BMEHEHUIO NOSTOXKEHUS TOUKU
KoopAauHat chopMbl Ha e€ cepe BbiTus.

OTO UMEHHO «JOMOMHUTESNbHAA HANPSPKEHHOCTbY», HE N3MEHSOLWas paguyc
chepbl BbiTna gaHHoro o6bekTa 1 ero koopaunHat B [NpocTpaHcTBe. Takas
HaNPs»KEHHOCTb cama no cebe He BeAET K 06a3aTeNIlbHOMY U3MEHEHNIO BHYTPEHHMUX U
BHELWHMX napameTpoB Popmbl, HO AenaeT UX NOTEHUManbHO BO3MOXHbIMM B Npeaenax
HyTaumm cgepbl bbiTus gaHHoro o6bekTa. Takum obpasom, HYTALINA aTo
AonycTumasi BepoSTHOCTb BbinosniHeHus Npukasa Cunamu, npy KOTOPOW
cooTBeTcTBYytoLee COoObITUE HE BbIXOOAMT 3a Npeaernbl pe3oHaHca CBOEro
CYLLIECTBOBaHMUS.

OTO O3HayaeT, YTo, KpoMe crnefoBaHus 3a nepemeLleHnem okyca CBoero
«J10XKa XXM3HWY», OOBEKT NonyyaeT SONOSTHUTENbHYIO CBOBOAY n3meHeHus csoen Popmbl
BO BpemeHu u/nnu lNpoctpaHcTse.



MoaTomy, meTadmnanyeckas cyTb TOro, YTo Mbl HadbiBaem 3APALOM, ecTb,
paspeLuénHHas MNpuHuymnom Cpoactea un 3akoHoM CuMmnaTtun, noteHunansHas
BO3MOXXHOCTb B3aMMOAeNCTBNA 0O bEKTOB ogHOM 1 Ton e Cpeabl. MMeHHO aTo faéTt
BO3MOXHOCTb Cunam, Ha ocHoBe coveTaHun Cemu Jlyyen Mimnynbca Ssonouuu,
NpoBOAUTb CTPYKTypupoBaHue Matepun gaHHon Cpeabl. C Toukm 3peHnsi Pe3oHaHca,
3APAL aTo gononHuTenbHasa HanpshkeHHocTb Cpeapbl, co3gaBaemasi Cunamu, B
npegenax onpegensieMblx BENUYNHON pagnyca cgepbl bbiTus gaHHOro ob6bekTa.

Orciopa, Pacnpepenenne HanpsxkéHHocTn Cpeabl, co3gaBaeMmoe AaHHOWM
Cunown, Ha3biBaeTca nonem aenctema aton Cunel. lNoatomy, MNMone ato
orpaHunyeHHas B lpocTpaHcTBe YacTb Cpeabl, BpeMeHHO BbiBegeHHaa Cunoun us
COCTOsIHUA, onpeaensemoro npeabiaywmm NMprkasom (HaunHas C COCTOSIHUS
Mnepomsl).

PaccyxaeHus coBpeMeHHOro MMpoOBO33PEHMS O TOM, YTO MOTYT CyLLIeCTBOBaTb
nong Kak HekMe ocobble CamMoCTOATENbHbIE KAaTErOpUU MaTepun He BEPHO.
OTkasaBmnck oT Adupa, Kak aTaBuaMa crnabo pa3BuToro yma gpeBHOCTH,
COBpeMEeHHasi HayKa okasasnacbh Ha CKOJSIb3KOM NyTu abContoTHOM NyCTOThI B
lMpocTpaHcTBe. ATO NOTSAHYIO 3a COOOM HEOBXOANMOCTL paaa Henenenwmx
N3MbILLMIEHWIA, HAYNHAA C SNEKTPOMAarHMTHOIO N3NyyYeHns, pacnpoCTpPaHSOLWErocs
camo B cebe, O BakyyMa, KOTOpbI BpoAe Bbl U NycToTa, HO, €CNN Ha Hero
XOPOLUEHBbKO «HagaBUTb», BOAPYr HAYMHAET poXaaTtb YacTuubl. M xoTa Takon nogxon,
SIBHO NPOTMBOpPEeYaT 34paBoOMy CMbICIY, «HAayYHbIA MUP» NPOAOIIKaeT
CaMOOTBEPXKEHHO cracaTb CBOE peHOME BMECTO TOro, YTOObl YECTHO NpU3HaTb, YTO
elwé Beka Hasaa mbicnsawme noan, coopmynuposas 3akoH Nogobus (kak Ha 3emne,
Tak u Ha Hebe), npuwwinn K 0oAHO3HaYHOMY BbIBOAY — €CMW HET NMyCTOTbl BOKPYT Hac,
3HauuT, €€ HeT 1 BO BCEM [1pocTpaHcTBe. TOYHO Takke Y «apeBHUX» omnocodos,
HUKorga Obl He BO3HMKIIO CTPaAHHOE XefaHue nopaccyXgatb Ha TEMY «eCTb SN XXU3Hb
Ha Mapce?». 13 Toro e 3akoHa Nogobus oHn npekpacHO 1 0AHO3HAYHO MOHUMAnM,
4yTO, €Ccnu ecTb pasym Ha 3emne, 3HauuT Pasym pasnut u Bo Bcen BceneHnHon. MimeHHO
NO3TOMY OHM OAYLLEBMANM BCE NpoMCXoasiLiee BOKPYr, a BOBCE He U3 CTpaxa nepes
«HEOOBbACHMMbIMKU 3aKOHaMK NpMpoAabl». B npegnonoxeHnun o pasyMHOCTH
cBepKatoLLe MOSTHUN HaMHOro BorbLUe UCTUHBI, YeM B rnnoTese o bonblom B3pbise.

CoBoKynHocTb [leuctBur CuUnbl Ha NPOTAXXEHUN onpeaenéHHoro
MHTepBana BpeMmeHu Ha3biBaeTca PaboToun Cunbl. Ecnn [lenctene aT1o BCerga
BENMYMHa BEKTOPHas, 4YTo cnegyeT n3 3akoHa LlenecoobpasHocTu (XOTa U He
obs3aTtenbHO 31O BekTop B [pocTpaHcTBe), To PaboTa ckansp, Tak Kak MOXeT COCTOSATb
Kak M3 OQHOTUMHBIX, TaK U Pa3HOTUMNHLIX [encTBmin. ATO NO3BONSET BblYMCINTL PaboTy
He TONbKO NO NepPeMELLEHMIO KaknX-NnMbo o6bekToB B MpoCTpaHCTBE, HO U CYMMapHYHo
Paboty Cun no obiemy BO3AENCTBUIO HA 3TU OO BEKTHI.

UTtobbl coBepwnTb paboTy Cunam Hy>KHO 3aTpaTtuTb (NPONYCTUTL Yepes cebs)
OHepruto, T.e. OQHOM M3 XapakTepucTnk Cun aBnseTca MowHoOCTb. MOLWHOCTL 3TO
cnocobHocTb Cunbl co3paTthb BnonHe onpeaenéHHyro HanpsxxéHHoctb Cpeabl
AN COBepLUEHNA KOHKPETHOWN paboTbl Ha NPOTAXX€HUU KOHKPETHOro BpemeHu. B
aTON hopMyrie, UCXOAA U3 BCE TOM Xe pa3yMHOCTU NPOUCXOOALLEro, SBHO



npocmMaTpmBaloTCA ABE COCTaBnAOLLNE: Cwnbl OMKHbI MOHUMATb, YTO U CKOJTbKO
HYXHO caenatb U obnagaTtb BO3MOXXHOCTbLI 3TO UCMONHUTD.

30ecb BCTynaeT B pacCMOTPEHME eLlé ofHa U3 TPEX rMaBHbIX MaHudecTauum
BbiTna, a umeHHo NHdpopmaums. N xota Cytb MHpopmaumn, Tak xe kak CyTb QHeprum,
He MOXeET ObITb MOCTUrHYTa, 3TO HE MELLAET HaM B paMKax MeTadumamnku
paccMaTtpmBaTth M MNOfb30BaTbCA MU, ONUPAasCb Ha BE3AECYLLHOCTb UX MPOSABIEHNN B
Hawen BceneHHon.

MockorbKy BCsi COBOKYNHOCTb Mepapxun Cun ectb nponssogHas Pasyma (rnaea
«Pasym 1 Cunay), To Hdopmaums onpegenserca n gosmpyetcs Pasymom B popme
MNMpukasa. To ecTb, Npuka3s Bcerga coaepxuTt B cebe TP KOMMNOHEHTbI: YTO HYXHO
AenaTb, HACKONIbKO MHTEHCUBHO M KaK A0Sro.

Co cBoel CTOpoHbI anemMeHTbl Cun, nonasLwmx B none lNpukasa (He 3abyaem,
pa3yMHOro), HanpaensitoT COOTBETCTBYIOLLNA MY NOTOK QHEPTrUKN A5t UCMOMHEHMWS
npegHasHayeHHoro [lencteus. B cymme aTOT NOTOK OQHEprmn HasbiBaeTcss MMnynbcom
dBonouunn. Takoe Ha3BaHME He CryvyanHo, TaK Kak (KakK y>ke He OQHOKpaTHO BbIno
nokasaHo) abcontoTHo ntoboe [lencTBne B MMPO3a4aHNUN C OQHON CTOPOHbI KBAHTYETCS
(3akoH [BmxeHuns), c gpyron, ueneHanpasneHHo (MpuHunn CoBepLLUEHCTBOBAHUS).

Takum obpasom, noboe [lencrteme ecTb CreacTeMe COBOKYNHOCTM NapamMeTpoB
Mprkasa n napameTpoB KOHKPETHOro anemeHTa Cunei.

BbixonocTtuB noHATHe Cunbl BCEro NuLlb A0 MaTeMaTUYECKOro 3KBMBaneHTa
BO34ENCTBUSI, COBpEMEHHAas Hayka nocTaBuna nepea cobon HenpeoaonMMyo CTEHY B
nosHaHum fdencteutenbHocTn. OTcloga nonHast 6ecnomMoLLHOCTbL B 06 bSACHEHUN
NpUpoabl HEKOTOPbIX haKTUYECKN HAOEHHbIX SIBIIEHUI: OBUXEHUE N0 UHEPLNN,
opueHTauus rmpockona B [lpocTtpaHcTBe 1 ap.

B obuwem cnyyae MaTtepus obnagaet crneayrowmMmm no3HaBaeMbiMm
CBONCTBaAMU:

- CNOCOBHOCTLIO Nepunoanyeckoro npossneHns B MNMpoctpaHcTae (MpuHumn
CoBeplueHcTBOBaHMWS, 3akoH [BUKeHUs);

- CNocoBHoCThLI0 aBontoumoHmpoBaTh (MpuHumn CoBepLueHCTBOBaHUS, 3aKOH
LlenecoobpasHocTn);

- cnocoBHOCTLI0 Nepeaasath [BmxkeHune (3akoH [BmkeHuns, 3akoH MprynH un
Cnepctaun);

- cnocobHOCTbIO BCTynaTb BO B3anmoaenctaune (MpuHumn Cpoactsea, 3akoH
CumnaTun);

Bo BceneHHom NposiBneHHas MaTtepust MOXET HaxoanTbCsi B TPEX COCTOSAHUSIX:
1. Nnepoma (ncxogHoe coctosiHne Cpeabl).

2. Nany4yeHwne (Bo3myLeHnst B Cpeae — aneKTpoMarHMTHbIE BOJSIHbI).



3. O6bekTbl (pe3oHaHCHble aBneHus B Cpene - CONUTOHDI).
lMnepoma nsHavanbHa, HelTpanbHa U paBHoLEHHa B Nt06OM HanpaBneHuu.

BonHbl domsmnyeckon (B yactHocTn) MaTtepum B INnepome MoryT GbiTb TOSBLKO
3NeKTpOMarHuTHble. ATO BUOHO M3 aHanuaa cdepbl bbiTns n noaTeBepxaaeTcs
npakTnkon. OTHOCUTENbHO UCTOYHMKA MOSIBMEHUS, BOMHbI NOAPA3AensaoTCs Ha Tpu
KaTeropuun: OCHOBHOIO TOHa (B NepByto ovepenb HaBeaEHHbIe Cunamm BbICLLMX
obnacTtewn cywectBoBaHuss MaTtepun), a Takke o6epToHanbHbIE U YHTEPTOHAIbHbIE,
KOTOopble co3fatoTcsa obbekTammu paccmaTpuBaemon Cpeabl, nocne nx (06bLEKToB)
NOSsIBIEHUS.

BonHbl OCHOBHOro TOHa 3TO, NpeXxae Bcero, KoNMopoBoYHble BOMHbI. OHU NMEKT
Manyo amnanTyay u HEM3MEeHHbl Ha NPOTsXKeHUn Bcen MaHBaHTapbl. Halle Bcero oHu
He orpaHuyeHbl B [1pocTpaHCcTBE M Criy)kaT OCHOBOM ANdA CO34aHusA nepBbiX Hanbonee
aneMeHTapHbIX 06beKTOB Bcen cooTBeTCTBYOWeN Cpenbl. He 3abygem, 4to
co3alTcAa OHM (kak 1 BCE npoyee) Cunamum Bblle nexawmx cnoée Matepuu, yepes
nocpeacTBo LenecTtpeMmnTenbHbIX nonen. [lanee nokanbHOCTb YBENUYNBAETCS.
[MosiBNAIOTCA BOSMHbI, TaK CKa3aTb, MECTHOIO Ha3Ha4YeHUs, Ha OCHOBaHUWN KOTOPbIX
BbISIBMSIOTCA (CO34at0TCA) NPeanoyTEHNS TEX NN UHbIX rNobarnbHbIX (C HaLLE TOYKM
3peHus) cTpyktyp. Ckaxem, byaywime Nanaktukm, Metaranaktukm, TymaHHocTu v np. B
aTnx obnactsax [pocTpaHCTBa yXXe SBHO NPOCMaTpPMBaOTCA HEPaAaBHOMEPHOCTH
cocpenoToyeHus HeobxoaMMbIX OO BEKTOB — ANeMEHTapHbIX YacTuu. He BepHO, 4TO
Takue 4acTuubl, NOABMBLUNCL OOHAXAbl U BOPYT, NMPOCTO nepepacnpeaensanuch B
lMpocTpaHCTBE KaKMM-TO XMTPO-CnyYanHbIM 06pa3oM. OTO NPOTUBOPEUNT 3aKOHY
LlenecoobpasHocTn. Ho, Takasi HepaBHOMEPHOCTb BO3MOXHA, €CNN B 3TUX 06nacTax
Ha4MHaT (M NPOLOIKAKOT) CBOK AEATENbHOCTL eLwé bonee nokanbHbIe
uenectpeMmntenbHble MO MO CO34aHMI0 TOro, YTO Mbl Ha3biBaeM YacTULaAMMU,
aToMamu, moriekynamm n 1.4. 3To Ta camasd MaTpéLLKa, O KOTOPOM YNOMUHaNoch B
NepBOM 4YacTu B rrnase «OBOMOLUSAY.

3necb Bcé bonee n bonee yBenmunBaeTcsl poflb KOHNYECKNX BOJSTH, KOTOPbIE
OpVEHTNPOBaHbI B [1pOCTpaHCTBE M BbINOJTHAKOT NOKaNM30BaHHbIE KOHKPETHbIE 3a4auu.
Mo 6onbLien YacTu, Takme BOSHbI Ucnonb3yTcs Cunamu gng co3gaHnsa ConmMToOHOB-
obbekToB. Ecnu B 00Lem cnyyae cnvparsb 3TUX BOSTH MOXET MMeTb 60MbLION yron
pacxoXaeHnsd, To BOSTHbI obnajatouime BpaLlleHnemM BOKpYr pagnanbHON
cocTaBnsirowen, HA06opOoT NpakTUYEeCcKN He nameHsitoTcs B NpocTpaHcTBe. VIMEHHO
Takune BOSHbl Mbl 3HaeM Kak poToHbI. B [lencTBntenbHOCTM nogasnaoLwlas 4yacTb
doToHOB He KBaHTbl. KBaHTOM ByaeT oOTOH cocTosAwmin 3 ogHoro obopoTa
KOHM4eckon cnmpanu. Ho, npu cerogHsILLHEM pasBUTUM YPOBHSA TEXHOMOMUN,
permctpauns qOTOHOB OrpaHNYeHa noka pe3oHaHCHO-MOrMoLwaLWwmmMn CBONCTBaMM
obbekTa, a He caMoW BOSHbI, NO3TOMY Y NOHATUA KBaHTa Takoe pacluMpeHHoe
TONKOBaHwMe.

lMockonbKy BCE, 4TO AenaeT YenoBek, aTo cnabasa konus rnobanbHO
npoucxogaLmx npoueccos, To bpocas B3rnsag B «06paTHyo CTOPOHY» (K Heby) MoxHO
MHOroe noHATb. [Ina NnpocToThl ycBOeHUs paboTtbl 3akoHa Nogobua B aTom npumepe,



paccMOTpUM renuin-HeoHoBbIN nasep. M Tam, n Tam BCE nponcxoaut B cpeae. U tam, n
Tam cpefa npuBoanTCA B BO3bYyXaEHHOE cocTosiHMe. U Tam, n Tam meToaom
CUHXPOHM3auMn oOMBaTCA NOSBNEHUSA pe30HaHca.

Hanblie HavymHaoTca pasnuyus. B nasepe npocTo ctosvasi BonHa, 06beKkTbl B
«Hebe» 310 conuToHbI. B nasepe Tonbko ogHOMepHas CUHXPOHM3auma (N0 0 gHOMY
HanpaeneHuto), 06bekTbl BceneHHom MoryT 6biTb OQHO-, ABYX- U TPEXMEPHOM
CUHXPOHM3aLMK. OJHOMEPHbI 0BBEKT 3TO TO, YTO Mbl 3Haem kak HEMTPUHO.
[ByMepHbIN, 3TO TO, YTO Ham u3sectHo kak AJIEMEHTAPHAA YACTULUA. W, HakoHeL,
TPEXMEPHBbIN OOBEKT 3TO TO, YTO Mbl HadbiBaem BELLECTBOM Ha ocHOBe HEWTPOHOB 1
NPOTOHOB.

ATOMBbI PM3NYECKON HAYKN 3TO CONMUTOHbI TPEXMEPHOW CUHXPOHU3aUnn. MMeHHO
NO3TOMY Takme 06bEKTbI MOIYT UMETb OQHO3HAYHbIE KOOPAMHATLI BO BCEX TPEX
nnockocTax NpocTtpaHcTBa. Tak e CTaHOBUTCS NOHATHBLIM, MOYEMY TO, YTO Mbl
Ha3blBaeM 3NIEMEHTaPHbIMK YacTuLamm, B CBOGOLHOM COCTOSIHUKN, HE MOTYT «CTOSATb Ha
MecTe» u BegyT cebs Kak BOSIHbI, a8 B CBA3aHHOM (B COCTaBe TPEXMEPHOro CONMTOHA)
MMEIT CBONCTBA OOBEKTOB. ACHO Tak e, NoYeMy HEMTPUHO Tak cnabo
B3aMMOAENCTBYET C BeLeCTBOM — NISIOCKOCTU B3aUMOLENCTBUN JOMKHbI COBNacTb. OTO
BCE paBHO, YTO CTPENy paclenuTb CTPENon, Uy Ny OCTaHOBUTL Nyren.

Takke CTaHOBUTCS UCKMIOYUTENBHO HarnsagHbIM noHAaTne maccel. MACCA - aTto
BCS HaKONJIeHHasA BefiIndMHa nons guccouunauum, paccMmaTpmBaemMoro
0b6beKTa/cCoBOKYNMHOCTU 06bEeKTOB. Ecnu BbITh Bonee ToYHbIM, TO NOBOro
BO3MyLLeHns B Cpeae, Tak Kak BOMHbI TaK e MMEeIT HAKOMNMNEHHYI0 BENNYUHY
avccoumnaumm, 6e3 KoTopow, Kak bblno ckazaHo, HEBO3MOXHO HMKaKoe NposiBNeHne B
Cpene. CnepoBaTternbHO, U HENTPUHO, M 3NEKTPOMArHUTHbIE BOSHbI MMEKOT Maccy.

Mockonbky nobas Popma ecTb COBOKYMHOCTb 31IEMEHTOB (HYKNMEB)
cooTtBeTcTBYloLWen Cpeabl, BbIBEAEHHbIX U3 COCTOSAHNSA [1nepombl nog BO3gencTesmemM
OHeprum (Cunamum nog ynpaesneHnem Pasyma), To NOHATHO, YTO QHeprus n Macca
CBsA3aHbl Mexay cobon NnpaAmMo nponopumnoHansHo. To ectb, Macca yero-nmbo 310 He
TONbKO QHeprusi, HeobxoamMmas Ha nogaepkaHve 3agaHHon Popmbl, HO eLé n
OHeprus, 3aTpaynBaemMasi Ha nobdble MaHunynsumm ¢ aton dopmon. To ectb, Macca
obbekTa, obnagatowiero nbbiM Buaom 3apsaa, 6onbwe Macchl 3Toro xxe oobekrta 6e3
3apsiga, Tak Kak Ha co3gaHue 1 nogaepxaHve 3apsaa TpebyeTcsa pacxog dHepruu.
MoHaTHO, YTo Macca obbekTa, nepemeltaemoro B [NpoctpaHcTBe, GyaeTt 6onblie
Macchl, nokosiLerocst o6bekTa, Ha BENUYMHY NPONOPLMOHANbHYO BEMUYUHE
3aTpaymMBaeMon QHepPrumn Ha 3To nepemeLlenne. Noatomy, B [1eNCTBUTENBHOCTA HET, U
He MOXeT ObITb, TAKOro npouecca, Kak «6eckoHeYHoe ABWXKEHME MO nHepummn». He
cywecteyeT HAYEIO 6e3 pacxoga OHeprum n npunoxenna Cun, gaxe, ecrnm 3Toro He
«BMAHO» Ha HaweMm PU3N4YECKOM YPOBHE.

Bcero Bbilwe cka3zaHHOro BNOfIHE JOCTAaTOYHO, YTOObI yBUAETb OTNnymsa EgmHon
[encTBNTENbHOCTM OT HarNAgHON pearnbHOCTU U NOHATbL HA3pEBLUYH HEOOXOANMOCTb
nepeoLeHK HaKOMMEHHbIX N0AbMN 3HAHUIN ANS AanbHENLEro ABMKEHNSA BNepea.
MeTadunamka 4ENCTBUTENBHOCTU OAET TaKyt0 BO3MOXHOCTb HE TOSIbKO B



MUPOBO33peHYeckoM nnaHe. OHa No3BONSAET MO HOBOMY MOHATHL M NONPaBUTbL MHOTUE
MONOXEHNSA yXKe CYLLIECTBYIOLLMX anpobupoBaHHbIX TEOPUIA (BKINOYAst TEOPUIO
OTHOCUTENBbHOCTM U KBAHTOBYH (OU3NKY), @ TaKKe 3HAYMTENBbHO PaCLUMPUTL FTOPUSOHTDI
MCNONb30BaHMA NPUKNaaHbIX BO3MOXHOCTEN UrHOpMpyemMon [encTBUTENbHOCTM.
OcobeHHO npu cooTBeTCTBYHOLEN HapaboTke matemaTukm Nogobus.

Hosbpb 2017r.



