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OT13bI1B HAa MOHOrpagh IO AKAIEeMHKA

H. JlesamoBa «Heoanopoanas Beceaennasn»

CoBpeMeHHast HayyHas KapTuHa Mupa wiau BeeneHHoili (rpey. pan.
JIaT. universum — BCE TO, YTO CYIIIECTBYET) CO3AETCH, Oaaroaaps LiejaeHa-
MpaBJIEHHBIM (PyHIaMEHTAJIbHBIM UCCJIEI0OBAHUSIM, 9KCIIEPUMEHTAIbHBIM
HaOJIIOIeHUSM YYEHBIX U (PHII0CO(PCKOMY OCMBICICHUIO MOJIyYeHHOU MU
“HGbOpPMaLMM, Ha KOTOPOI OCHOBBIBAIOTCSI HAYYHbIE TEOPUU, OOBSICHSII0-
11I1Me HEOOBIYHbIE (haKThI U YIIYOJIsSIIoIIe MOHMMaHWe Npupo bl BeeaeH-
Holi. [ToHsiTMe «HayyHasi KapTMHA MUpPa» aKTUBHO MCIIOJIb3YEeTCsI B €CTe-
cTBO3HaHUU U ¢unocopuu ¢ KoHua XIX Beka. OnHaKo, creLaIbHBIN
aHaJIu3 ero ColepKaHusl CTaJl IPOBOAUTHLCS Oosiee I MeHee CUCTeMaTH -
YeCKM TOJILKO C cepeArHbI XX BeKa, HO 10 CUX ITOP OJHO3HAYHOTO €ro I0-
HUMaHUS HE JOCTUTHYTO. BeposTHO, 3TO CBSI3aHO C 0OBEKTUBHOM pa3Mbl-
TOCTbIO Y HEOIPEIEJEHHOCThIO caMOro MoHsATUs BceneHnHasi, 3aHMMalo-
1LIETO CBSI3YIOllIee MOJOXKEHNE MeXIY COOCTBEHHO (DUIOCO(PCKUM U eCTe-
CTBEHHOHAYYHbIM YPOBHSIMU O000IIEHMSI 1 MUPOBO33PEHYECKOI0 OCO3HA-
HUSI pe3yJIbTaTOB, METOAOB U TeHAEHILIMI HaydyHoro rno3HaHus Mupa (Bce-
neHHoi). [Ipobaema no3HaHus BceaeHHON MCTOpUYECKM OYeHb JaBHO
BOJIHYET U (prsiocooB, 1 yU€HbIX. ECTh HECOMHEHHBIE YCIIEXU B OOBSICHE-
HUM TaliH Mupa, HO U €CTb CepbE3HbIe MPOOJIEMbI B TOJTKOBAHUM HOBBIX
OTKPBITUI (PU3UKOB, XMMUKOB, OMOJIOTOB U JAPYTUX YYE€HbIX. IMEHHO B
3TOM KOHTEKCTE MOSIBJIEHUE PELIEH3UPYeMOii MOHOTparu — OTYETIMBOE
CBUAETEIBCTBO IJTYOMHHBIX CIBUTOB B COBPEMEHHOM (hUI10CO(MCKOM BOC-
NpUSITAM caMoil mpobJiemaTnku (peHoMeHa BeesleHHOM, HEOTHO3HAYHOTO
TMOHUMAaHUS MPUPOIbI €€ OBITUSI B HAYyYHOU cpejie.

Axkanemuk Hukonait JIeBallioB npeanpuHsII HEPOCTYIO 3a1a4dy I10
Hay4YHO-(p110co(hCKOMY MEPEOCMbBICICHUIO CAaMUX UCTOKOB MMOHUMAaHUS
(beHomeHa BceneHHoit B uctropuu punocohun U COBpeMEHHOM HayKe, Jie-
Jlast aK1IEHT Ha OHTOJIOTMYECKE€ OCHOBAHMS B OCMBICTIEHUU (heHOMEHA ca-
MOpa3BUTUS HEOOHOPOAHOM BeceneHHol. TpaauroHHO BCE MHOTrOo0Opa-
31€ U3BECTHBIX YeJI0BEUECTBY 00ObEKTOB M CBOMCTB BO BceneHHoI nesrt Ha
MaKpo- U MUKPOMUPBHI. YK€ BO BBEJICHUU CBOCI KHUTU, aBTOP BIIOJIHE
MPaBOMEPHO YTBEPXKIAET, UTO «3Ta IpobJieMa OyAeT CylIeCTBOBATh 10 TEX
Mop, Moka He Oy/eT co3naHa KapThHa MUPO3IaHMs], HA OCHOBAHWUU MMOHU-
MaHMs 3aKOHOB MaKpOKOCMOca U MUKpOKocMocay . M ata ¢punocodcekas
MBICJIb pe(ppeHOM Ipoliia yepes Bcro MoHorpaduio H. Jleaioa. A Mo-
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Hukomnaii JlesamioB «HeogHnopongHast BecenenHas»

Horpadus H. Jlepammosa, 6eccriopHo, SIBICHUE U KaK JIIOOOE SIBJICHHE OHA
3aCJIy>KMBA€T CaMOIro CKPYMYJE3HOTO aHAJIUTUYECKOTO PaCCMOTPEHUSI.
JloMuHUpYyoLIas uaesi KHAUTA COCTOUT B TOM, YTO UCTOPUYECKOE CTAHO-
BJICHVE Y COBPEMEHHOE pa3BUTHUE KYJIBTYpPbl HAy4HOTO Mo3HaHMs1 BeeneH-
HOM MPOUCXOIUT, 61arogapsi KOJIOCCaaIbHON MBICIUTEILHOU paboTe Jayd-
LLIMX MBICJIUTEJIeH BceX BpeMEH 1 HapoaoB. CaMa MoCcTaHOBKA MPOOIeMbl
0 HeogHOpoaHOI BeceneHHoit B uctopuun (pryiocodcKoit MbICIM MpeacTa-
BJISIET HECOMHEHHBII MHTEPEC U B TEOPETUUECKOM, U TTPAKTUYECKOM IIa-
He, TTOCKOJIbKY CBSI3aHa C BbISICHEHUEM YCJIOBMIA TTOSIBJICHUS XKM3HU U Ye-
JIOBeKa — CyOBbEKTa OCMBICJIEHHOM XMU3HEAEeSATebHOCTU U Pa3BUTHUS AYy-
XOBHOMI U MaTepuabHOI KYJIBTYpPhl. ABTOpP YMEJIO BOBJIEKAeT YMUTATEJISI B
npoiecc GuI0coPCcKOro mepeocMbICISHUSI BEUHBIX TPOOJIEM IMO3HAHUSI
ObITHS 1 pa3BuTHs BeeaeHHOI 1 pa3nnyHbIX €€ CTpyKTyp. M 3T0 — Becbma
HempocTasl 3afada 1 JJ1sl aBTOpa KHUTHU, 1 JUIs1 TIOOOTro YuTaTesis U, TeM 00-
nee, perieH3eHTa. [ToaTOMYy s1 00Opallly BHUMaHUE YUTaTeAei i KHUTH TOJbKO
Ha OIMH U3 HauboJiee aKTyaJbHbIX, HA MOI B3IJISII, BOIIPOCOB, KOTOPBI
MOJHMUMAETCSl aBTOPOM B €ro MOHOrpaduu, W, Moja COOTBETCTBYIOLIUM
YIJIOM 3peHUs, JaM OOIIyI0 OLIEHKY 3Tol pabote H. JleBamiona.

Peun noiinér 06 aHanuze puiaocoCcKoro OCHOBaHMSI HOBOTO acIieKTa
B TEOPUM MO3HAHUSI — HeomHopoaHocTU BceneHHoit. Ocobo BhIAEITIO
JIUIIb HEKOTOPhIE — KJIIOUEBBIE Y3JIbI ITPOOJIeMbl TO3HAHMS CyTH BeeneH-
Hol, n3noxeHHele y H. JIeBamoBa B ero kHure. Mo€ BHUMaHUe TIpUBJIC-
KJI0 METOJIOJIOTMYeCKOe M3MEepPEeHUEe aBTOPOM pPOJIM M 3HAYeHUs (pUIIO0-
codckoro akTopa B UCTOPUUYECKOM CTAaHOBJIEHMM HAYYHON KapTUHBI
MUpa, 10 Mepe CKJIaablBaHUS pallOHAJbHO-TEOPETUUECKOTO BUACHUS
BcenenHoii. AHanu3y 3Toi BaKHeIel mpooaeMbl To3HaHUS Mupa crie-
LIMAJIbHO TIOCBSIIEHA TepBasl IiaBa KHUTU «AHaJIUTUYECKUi 0030p». B
Hel U3JT0KEHbl U KPUTUYECKH ITEPEOCMBICIICHBI IpeBHEM e MUpUUec-
KHe 1 aHTUYHbIE (PuIocodcKue NpeacTaBaeHus U B3TJIsIIbl BbIAAIOIIUXCS
MBICJIUTEJIC Ha MUpP, Y IPpEBHUE BO33PEHUS ITPOCTHIX JIIOICH Ha ObITUE Ye-
JIOBeKa B MUpe npupoabl. «B ucropum yenoBeyecTBa HaOJIIOAATOCH HEC-
KOJIBKO TePUO/IOB B3JIETa HAYYHBIX MpeacTaBIeHrt 0 BcenenHoi, — moa-
YEpKMBaeT aBTOP, — Ha CMEHY KOTOPBIM MPUXOIMIIN 1IEJIbIe STTOXU HEBeE-
>KeCTBa 1 BapBapcTBa. BOKpyr coXpaHUBIIMXCSI OCKOJKOB UCTUHHOTO 3Ha-
HUS HAUMHAJIWA CO3JaBaThCsl «HOBBIE» TCOPUM MUPO3JAHUSI, KOTOPhIE,
TOJIbKO K COBPEMEHHOCTH, JOCTUTJIN HEKOM 3aBeplI€eHHOCTU». U namee —



OT13BIB Ha MOHOTPahHIO

«[IpencraBnenus o npupoxae BceneHHOI 0TpaxaroT U ONpeAesiioT ypo-
BEHb PA3BUTUSI HAyYHON MBICIM U TEXHMKHU, a TaKxkKe, OMpeaeasiioT Oy-
Oyliee pa3BUTHE IMBUJIN3ALIMHA B LIeJIoM» (67 ¢Tp.).

[TpuBnekaeT BHUMaHUE U KOHLIENTYaIbHbIN XapakTep MOHOTpaduu.
Bce e€ TeopeTryeckme noaoXeHus U IMpakKTUIeCKre HaOMI0IeHUSI OpraHu-
YyecKu B3auMoyBsi3aHbl. OHM CKJIaJbIBAlOTCS B CTPOMHYIO U CTPOTYIO Ha-
YUYHO-(PUI0COPCKYIO CUCTEMY OCO3HAHUS U 00bsICHeHUs BeceneHHoi, Oy-
Jy4U TIPOHU3AHHBIMU CKBO3HBIMM O0BEAUHSIIOIIUMU y3aMU (prj10cohCKO-
r0 aHAIMTUYECKOTO OCMBICIEHMSI BCETO HOBOTO. ABTOP M3J1araeT OHTOJIO-
ruyeckue npoodiaembl BeesleHHOI HEOTAeaUMO OT TPoOJIEM THOCEOIOTU M.
[TpobaemaTrKa mo3HaHUs HEOMHOPOIHOCTU BeeeHHol paccmaTpuBaeTcst
yepes Mpru3My HOBOTO IIOHMMAaHMsI HEOJHOPOAHOCTH ITPOCTPaHCTBA. AHA-
JIU3Y 3TOM KJIIOU€BOI ITPOOIeMbI aBTOP MOCBITUI (DaKTUYECKH JIBE TJ1aBbI:
BTOPYIO U TpeThi0. B HUX OH CKPYMYJIE3HO MEPEOCMbBICINI COBPEMEHHOE
OTHOIIIEHUE K TaKUM (PUIOCO(PCKUM M HAyYHBIM TTOHATUSIM KaK «MaTe-
pusi», «IIPOCTPAHCTBO», «BpeMs» U Ap. K aToMy ciienyeT n100aBUTh, YTO
akagemuk H. JleBaiios, nipu TpaguLIMOHHOM NMOHMMaHuUu matepuu (71
CTp.), KaK O0BbEKTUBHOI pealbHOCTU, MPUHLMUIIMAJIBHO MHAYE CYAUT O
MHOTroo0pa3uu cBsi3eii popM 1 BUIOB MaTepUHU ¢ TIpocTpaHcTBOM. U, ec-
JIA TIPEAIIOI0XHUTh, YTO CYILIECTBYET MHOXKECTBO TUIOB WM (pOpM MaTe-
puu, Kaxaasi U3 KOTOPbIX OTJIMYAeTCsl OT APYroii CBOMMU CBOMCTBAMM U
KayecTBaMU YaCTUYHO WJIU MOJHOCThIO, U 3T (POPMbI MATEPUM «HAKJIA-
JIBIBAIOTCSI» Ha MPOCTPAHCTBO C HEIMPEPHIBHO U3MEHSIOIIMMUCS CBOM-
CTBaMU Y KauyecTBaMu, — (PrJI0cOGCKU pa3MbIIILISIET aBTOP, — TO BO3HU-
KaeT pacripeieJieH1e 3TUX CBOOOTHBIX (hOPM MaTepUU IO MPOCTPAHCTBY I10
MPUHILIMITY TOXAECTBA MEXKIY CBOMCTBAMM IPOCTPaHCTBA 1 (hOpM MaTepun
(83 cTp.). ABTOp paccMaTpUBaEeT CUCTEMY MAaTPUUYHBIX IPOCTPAHCTB, 00pa-
30BaHHbBIX CUHTE€30M MaTepuii ogHoro Tuma. B kiaccuueckoii punocopuun
MPOCTPAHCTBO, KAK COOCTBEHHO BPeMsI U IBMKEHUE, IPEICTABISIOT B BU-
JIe HEOThEeMJIEMbIX CBOMCTB (aTprOyTOB) MaTtepun. HoBoe BuaeHue ObITHS
MaTepUU U MPOCTPAHCTBA MOPOJUT HEIIPOCThIE THOCEOJIOTUYECKIE MTPO-
0JieMbl, KOTOPbIE HE CYIIIECTBOBAIM paHee B HAYYHOM TeOpUU MO3HAHUSI.

B 5T0i1 KHUTE NpeaI0XeHO HEMaJIO MPUHIMITMAIbHO HOBBIX ITOJIXO0-
JIOB K OCMBICJIEHMIO TTpo0JieM BceeneHHol, BepBble Ha3BaHbI OCTPhIE BO-
MPOCHI, O KOTOPBIX (prJI0COMbI €1IE HE MUCATN. ABTOP CTPEMUTCS MPEIJIO-
>KUTh PSII MPUHLIMITMATIBHBIX TTPOOJIEM, UCXOMIS U3 KPUTUYECKOTO (DUIo-
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Hukomnaii JlesamioB «HeogHnopongHast BecenenHas»

co(pcKOro ocCo3HaHMsI XapakTepa U3BMEHEHU I B KAYECTBEHHOM COCTOSTHUM
MPOCTPAHCTBA, KOTOPBIC MPOSIBISIIOTCS, TIPEXKIe BCEro, B UBMEHEHNU Ka-
YEeCTBEHHOI'0 COCTO-SIHUSI MaTepuU. DTy, IO CYTU, PEBOJIOLIMOHHYIO
MbIC/Ib, akanemMuk H. JleBailloB moaTBepxXaaeT CAeayIOIIUMUA CIOBAMU:
«M3MeHeHre Ka4eCTBEHHOI'O COCTOSIHUSI MaTepU U BIMSIET Ha KaUeCTBEH-
HO€ COCTOSIHME TIPOCTPAHCTBA ¢ 0OpaTHBIM 3HaKOM. B pe3ynsraTe HaTuuust
MEX]y TIPOCTPAHCTBOM M MaTepueit 00paTHOI CBSI3M, MPOSIBIISIIONICICS B
MX B3aMMHOM BJIMSIHUU JPYT HaA Jpyra, BO3HMKAET KOMIIEHCALIMOHHOE
paBHOBeCHE MEXIYy IMPOCTPAHCTBOM U MaTepueil, HaXonasdIlencss B 3ToM
npoctpaHcTtBe» (114 cTp.). CTpyKkTypa MOHOrpaduu MOCTPOEHa BOKPYT
OCO3HAHUSI HEOAHOPOIHOCTH IMPOCTPAHCTBA BO BeelleHHOI, Kak I1aBHOM
HaydyHO-(puJI0coGCKOi MpobeMbl MBICISIIEro yejoBeuecTBa. Mexay
npo0JIeMaTUKOM HAyYHOI'O J0Ka3aTeJIbCTBA ObITHUSI HEOOHOPOMHOM Bcee-
JICHHOM 1 €€ GpUIT0CO(PCKMUM 0CO3HAHMEM CYIIECTBYET INIyOOKasl CoAepKa-
TeJbHas B3auMOCBsA3b. MMeHHO (pusiocodus crocodHa B3aMMOYBSI3aTh
MPUPOAY HAYYHOTO MCCJIeTOBaHUS MOIBMXXHOCTA HEOTHOPOIHOTO MPO-
CTpPaHCTBA U €r0 BPEMEHHYIO pa3MEPHOCTh. TaK, paccyxXaasi O «BHYTPEH-
Heli JIOTUKE» YCTOMYMBOCTU U HEYCTOMUMBOCTU COCTOSTHUS CIOXKHBIX CH-
CTeM, aBTOP MpaBOMePHO 3asiBiisieT: «CaMbIM ITPOCTBIM aTOMOM SIBJISIETCS
aTOM BOJ0OPO/Ia, CIOKHBIMU — TPAHCYPAHOBBIE 2JIEMEHTBI. ATOMBI BOJIO-
pona — camble yCTOMUYMBBIE 3J1eMEeHThI BO BecesieHHOM, TpaHCypaHOBbIE —
COBCEM HE YCTONYMBBIE, U MPAKTUUECKU BCE U3 HUX CYILIECTBYIOT TOJbKO
B MICKYCCTBEHHBIX YCJIOBMSIX U “XKUBYT” TTOPOM MUJLIMAPAHBIE 1O CEKYH-
IIbI, a TO U MeHbIIe» (179 c1p.).

E1ié coBceM HelaBHO CUMTANIOCh, YTO CYILIECTBYIOT TOJILKO YEThIPE
3JIEMEHTapPHbIX YaCTUIIBI — IMPOTOH, HEUTPOH, 3JIeKTPOH U (poToH. Ceroi-
HSI OTKPBIThI HOBBIE 3JIEMEHTapHbIE YACTULIBI 1 MHOTOUYMCJIEHHBIE ITPOLIeC-
ChI X B3aMMHBIX ITPEBPAILEHUI. DTU SIBJIEHUSI XOPOILIO OMMCAHbI aBTOPOM
U KPaCOYHO Mpe/ICcTaBIeHbl UM B pucyHKax. OH ydoeauTeIbHO moKazaj, Kak
CYILIECTBOBAaHME OJHOM YaCTUIIbl, TAK WJIM MHAYE, CBSI3aHO C HAIMYMEM
JIPYTOii, TpU OOBSICHEHUM €IMHCTBA MPUPOILI MAKPOKOCMOCAa U MUKPOKO-
cMoca. Tak, corjlacHO aBTopY, «“UépHasi Iblpa” MaKpOKOCMOCa CO3IaET BO-
KpYT ce0sl MOIITHOE pailaibHOE TPaBUTALIMOHHOE T10J1e (paaualbHbIH e-
penaa MEpHOCTH) BbI3bIBalolllee pacrnaj J00il MaTepuun. AHAJIOTMYHO,
BHYTpeHHUI 00beéM crimpanu Mmosekyisl PHK vnu JIHK, co3naér nogo6-
HbIE YCJIOBUSI, MPUBOASIIME K pacrany MIeHEHHBIX MOJEKYJI, TMOa Aeii-

10



OT13BIB Ha MOHOTPahHIO

CTBMEM CTOsSIYEM BOJIHBI MepHOCTU. Cripasib 3TUX MOJIEKY] BEAET cebst
WICHTUYHO “YE€PHOM IbIpe” MAaKpOKOCMOCA, YTO ITO3BOJISIET Ha3BaTh MO-
nekyny PHK v JIHK “aépHoii npipoit” MuUKpokocmocar (cTp. 260-261).
[TpoGieMa mponcxXoxXaeHUs )KU3HU — OJHA U3 HauboJjiee CJIOXHBIX, HO U
caMbIX MHTEPECHBIX B No3HaHUU (peHoMeHa BceneHnHoil. Ecnu ucropus
pa3BUTHS KU3HU Ha 3eMJie 3a MocyeIHue 4 MIIP. JIET HE BbI3bIBAET MPUH-
LIANMAJIBHBIX PA3HOTJIACUIN Cpean YUYEHBIX U (PUI0CODOB, TO BOMPOCHI
MPOUCXOXIECHUSI U DBOJIOLUMU XNU3HU BbI3bIBAIOT HETpeKpallaronecs
criopbl. M1 B 1aHHOI paboTe aBTOP pa3MbIIILISIET 00 9BOJTIOLUY XXKMBOTO MU -
pa, KaK pa3BeTBJIEHHOM, MHOTOILUIAaHOBOM mpouecce. M3BecTHO, 4TO B
COCTaBe COBPEMEHHOI (hayHbl U (JIOPHI COCYIIECTBYIOT BUIbI, TIPEACTa-
BJISIIOLLIME COOON TMOCJIETHUE 3BEHbsI CAMbBIX PA3JIMYHBIX PSIIOB Pa3BUTUS
>KMBOTO BEILIECTBA U CTOSIIIIME HA KAYeCTBEHHO Pa3HbIX YPOBHSIX €0 opra-
Huzauuu. AkagemMuk H. JleBaiiioB, B CBSI31 C 9TUM SIBJIEHUEM, PACCMOTpEII
SIBJICHUSI HEOPraHMYECKOIO M OPraHUUYeCKOTO B3aMMOJIEMCTBUS 2JI€MEH -
TapHBIX YaCTULl, aTOMOB, MOJIEKYJ U T.[. 3aBepliiasi HaydHYl0 paboTy, OH
CIIPABEINBO 3aKJII0YAET, YTO B HEM: «<HA OCHOBE MHOTOYPOBHEBOM >KMUBOM
MaTepuu BIIEPBbIE MOKA3aHbl MEXaHU3MbI MyTallMii, HAKOTIJIEHUS UX U T€-
peaaya HOBBIM MOKOJIEHUSIM XKMBbIX OPraHM3MOB, YTO, B CBOIO OUYepe/b,
SBJISIETCS (DYHIAMEHTOM JIJISI TIOHMMaHKS 3BOJIIOLIMOHHOTO MPOLIecca Xu-
BOW pupoasl» (299 ctp.).

Peuensupyemas monorpadus H. JleBamosa «HeonHoponHas Bce-
JIEHHasI» TIPEICTaBJISIET HECOMHEHHBIN MHTEPEC 1JIs1 YYEHBIX-€CTeCTBEHHU -
KOB M TYMaHUTapUeEB, CIELIMAIMCTOB U MperojaaBaTtesieit, 1a ¥ IMPOKOTo
Kpyra yuraresieil, oo rMogHsIThie B HEl HETpaAULIMOHHBIE BOIIPOCHI O He-
OOHOPOAHOCTU BO BcenmeHHoM u camoit BeceneHHOIM — BecbMa aKTyallbHBbI,
JOBOJIbHO MPO0JIeMaTUUYHbI U TPEOYIOT CAMOCTOSITEIbHOIO TBOPYECKOIO
MPOYTEHUSI U OCMBICJICHMSI. A 3TO 3HAYUT, UTO TBOPUECKUIA MOMCK HAyYHO-
(mrocodcKnX OTBETOB Ha «BEYHBIE» BOIIPOCHI O 3ara04YHOM CaMOPa3BU-
Tn BeeneHHOI, MO3BOJISIET MOHSTh BCIO «3bI0KOCTH» TIPUBBIYHBIX UCTUH
WJIM CJIOXKVBIIMXCS TIpeAcTaBaeHuid 0 Mupe. B nutore, MoXHO e11i€ pa3 cka-
3aTh, 4TO MOHOrpadus H. JleBaioBa Oynet uMeThb OOJbIIOE 3HAUCHUE IS
YU€HBIX U (prsiocodoB, IpernoaaBaTesieil 1 Bcex TeX, KTo NpodeccruoHab-
HO 3aHUMaeTcs mpobaeMaMu 1o3HaHus BeenenHoii. Akagemuk Hukomaii
JleBalioB BniepBbie, MOXaTyi, B MPAKTUKE HAyYHO-DUITIOCODCKOTO UCCTIe-
JoBaHus (peHoMeHa BcesleHHOI M cTaHOBJIEHUS €€ OBITUSI, CKPYNYJIE3HO
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OCMBICJIMBAET U caMy (pUI0COPCKO-METOA0JOTNYECKIE OCHOBAHMS T10-
3HaHus1. OH yMeJIO MOoJb3yeTCs IMATeKTUIECKIUM METOI0M SMITUPUIECKO-
ro U palMoOHaJbHO-TEOPETUYECKOr0 PaCCMOTPEHUSI HEOAHOPOIHOCTHU
Bcenennoii. KimtoueBas uiest aBTopa 0 HEOTHOPOAHOCTU BeeseHHOI mo-
Jydusia Xopolliee HaydHoe 000CHOBaHME U KpUTUYEeCKoe (puiocodckoe
OCMBICJICHME TIpU aHajau3e MM KapTuHbl Muposnanus. [ToapoOHbIit u
MIyOOKMI aHAIU3 aBTOP OCYIECTBUJI B 3aKIIOUUTEIbHOM YeTBEPTO TJ1aBe
MoHorpadumn «HeoOxoaumbie U 1OCTaTOYHbIE YCIOBUSI BOSHMKHOBEHUS
>KM3HU BO BeesleHHOoM» , KOTopast HOCUT JOCTaTOYHO paJuKalbHbIN Xapak-
Tep. B Heil n3/105keHbl OCHOBHBIE MTapaMeTphl MTOSIBJIEHUS XKU3HU, a TJ1aB-
HOE€ — KauyeCTBEHHbIE 0COOEHHOCTU (PYHKIIMOHUPOBAHMS OPTaHUYECKUX
MOJIeKyJ1. ABTOp paccMaTpuBaeT MX, KakK, CBOEro poja, HeoOXoauMble
O0OBEKTUBHBIC YCJIOBUS BOSHUKHOBEHUS XKM3HU Ha 3eMJjie U1 MULIMapaax
apyrux niaaHeT Bo BecenenHoit. Monorpadus H. JleBamoBa 3aciy:kuBaet
camoli BbICOKOM olieHKH. OHa — ToKa3aresib (DyHIaMEeHTaIbHOCTU BKJIaaa
akagemuka H. JIeBaimiosa B craHoBieHue ¢pusiocopuu BeenenHoit. MoHo-
rpagus npeacTaBisieT co00i 3aMeTHOE MPOABUKEHNE Ha (PUIT0COPCKOM
MnoIpuile pa3padboTKU COBPEMEHHOM Teopun No3HaHusg Kocmoca. DTo
MNOAJVUHHO MPOPBIBHOU HaydHO-(PUIOCOGCKUMN TPYyd, KOTOPBIN OyaeT
UMeTh (4epe3 OCBOEHHUE ero, Mpexje Bcero, ydeHbIMU U usiocodamu)
OrpOMHOE 3HaYeHUE MPU U3YYEHUH CTYICHTaMU1 U aClIUpaHTaMU pa3iny-
HBIX KOHIIETILIUI COBPEMEHHOTIO €CTECTBO3HAHMS, 3AMHTEPECOBAHHOTO 1
HETpeAB3STOro MPOYTEHUST HETPAAUIIMOHHBIX TTOAXOI0B YUEHBIX U (PUIO0-
cooB, pa3pabaThIBaIOIIMX aKTyaIbHbIC MPOOJIEeMbI IT03HaHUS BeeneHHOA.

Momnorpacdus akagemuka H. JleBamosa «HeogHoponHast BeeneH-
Hasi», HalMcaHa CTPOTruM, OECIPUCTPACTHBIM aKaJEeMUUYECKUM SI3bIKOM
Hayku. C y4€ToM xapakTepa TeMbl MOHOTpaduu, B HE OTCYTCTBYET CYy-
OBbEKTUBHO-JIMYHOCTHOE OTHOIIIEHUE K KAKUM-JTMO0 TEOPETUYECKUM TTpH-
CTPACTUSIM U OOBIIEHHBIM CYXXKAECHUSIM O cocTossHUU Mupa. U 3to npa-
BUJIBHO, M00, pelicH3NpyeMasi HaydHasi MOHOTpagusi — CTporasi UCCaeao-
BaTebcKas pabota. Bmecre ¢ TeM, TOXBaJibHO, YTO aBTOP, B LIEISIX JOCTU -
>KEHUS JTYYIIero YSICHEHMS CJIOKHBIX CIOXKETOB UCCJIeI0BaHMS, TpUOeraeT
K SIPKMM OO0pa3HbIM CPaBHEHUSIM U3 OOBIICHHOM XX1U3HU. Tak, OH BO3HU-
KHOBEHME KOJIEOAaHUII MEPHOCTU MPOCTPAHCTBA, ITPU B3PbIBE CBEPXHOBOM
3B€3/1bl, CPABHUBAET C BOJTHAMU, KOTOPbIE MOSBJISIIOTCS Ha TIOBEPXHOCTHU
BOJIbI TTOCIe Opocka KaMHs1. Min, iiutupyto: «IIpencraBumM nepBuYHbIC Ma-
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TE€pUU OJHOTO THUIIA, KaK «KyOMKH» OJTHOTO pa3Mepa U pacCMOTPUM, KakK
MaTepUM B3aUMOACHCTBYIOT APYT C APYTOM B 30HE HEOJHOPOIHOIO MPO-
cTpaHCcTBa». Vnn, miist oObsiICHEHUS Mpoliecca nepexoaa aToMa U3 yCTo -
YUBOTO COCTOSIHMSI B HEYCTOMYMBOE, aBTOP CPABHUBAET 3TO SIBJICHUE C
00pa3oM M Ha JOporax, 3aloJHSIeMbIX BOJOU BO BpeMsI 1oxXas (cTp. 142,
172, 201, 198-200).

3akaHuuBas aHau3 MmoHorpaduu H. JIeBaiiosa, xoTesioch Obl €11IE pa3
3aMETUTD, YTO ITY CAMOOBITHYIO KHUTY MOXXKHO PEKOMEHI0BATh HE TOJIKO
y4€HBIM U punocodaM, mpernogaBaTesasiMm 1 Meaukam. OHa OyzeT rmoJjie3Ha
U BCEM TeM, KOMY HeOe3pa3IuuHbI ITpo0JIeMbl TT03HAHMSI BOOOIIE, KTO, TaK
WJIX MHaue, uHTepecyeTcs puiaocodCcKUM rmo3HaHueM Mupa 1 03a00ueH Io-
WCKOM MyTEN U CPEACTB MO3HAHUS U TOHUMAHUS CTAHOBJICHMSI KM3HU Ha
3eMJie U €€ 3BOJIIOLIMHU 10 TOCTHKEHMSI BBICIIIETO YPOBHSI — pa3yMHOI Ma-
TepuM (4enoBeka). PaspabdareiBaemast H. JIeBalioBbIM KOHLIETIINST HEOTHO-
ponHoit BceneHHoit, mo3BoJINT, B OyaylleM, IPeIBUAETh U MPeICKa3biBaTh
00BEKTHBHBIE MPOLIECCHl B MAKPO- U MUKpoMupe. B MoHorpadun Hameue-
HBI HOBBIE MTePCIIEKTUBHBIC HAITpaBJICHUS JajdbHelel (hyHIaMeHTaIbHOM
HCCIEA0BATEIbCKOM paboThI B 3TOM 001aCTU HAyKX U (prstocopuu.

Hrak, moHorpagus H. JleBanioBa — 310 3aMeTHOE COObITHE B MU-
poBoii pusocoduu nozHanust BeeneHHol. OHa IPOHUKHYTA TNTyOOKUMU
Pa3MBbIILICHUSIMU O POJIY M 3HaYeHUU (pMI10CO(CKOTO HACIEAMS Y COBPE-
MEHHOTO MOMCKa B 001aCTU TEOPUU IMTO3HAHUS BOOOIIIE.

Xpycmaaée FOpuii Muxaiiaosuyu — dokmop gunocogh-
ckux Hayk, npogeccop. Ilpedcedamenw Ilpobaemmnoeo
yuebHo-memoduueckozeo Cosema no 2ymaHumapHomy
obpazosanuro 6 8yzax Munucmepcmea 30pagooxpate-
Hus Poccuu. Ynen Hayuno-memoouueckoeo Cosema no
gunocogpuu Munucmepcmea obpazosanus Poccuu.
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Ot aBTOpa

3aKoHbI TPUPOALI (POPMUPYIOTCSI HA YPOBHE MaKpOKOCMOCA U MU -
KpokocMoca. YenoBek, Kak XK1MBOE CYIIECTBO, CYILIECTBYET, B TaK Ha3bIBa-
€MOM, MPOMEXYTOYHOM MMpE — MEXAYy MaKpo- U MUKpoMupoMm. U B
ATOM MTPOMEXKYTOYHOM MUPE YEJIOBEKY MPUXOAUTCS CTATKUBATHCS TOJBKO
C TIPOSIBJIEHNEM 3aKOHOB MPUPOJIbI, a HE C HUMM HemocpeAcTBeHHO. Kak
CJIEICTBME OTOr0, BO3HMKAET MpobdJieMa ¢ Co3IaHMeEM MTOJTHOLIEHHOM Kap-
TUHBI MUPO3aHusl. DTa IpobyeMa OyaeT CyllecTBOBaTh 10 TeX Mop, MOKa
He OyJeT co3laHa KapTMHA MAPO3AaHusl, HA OCHOBAaHUU MOHUMAaHMUs 3a-
KOHOB MaKpOKOCMOca U MUKpOKocMoca. Kak Obl 101ro Mbl Obl HE CMOTpE-
JIM Ha BEPXYIIKY aiicoepra, 10 TeX Mop MoKa KTO-TO HE COOOPa3UT HbIPHYTh
MO/ BOJY Y HE YBUAUT aiicOEpT LIEJIMKOM, BCE MOMBITKM OMKUCAHUS €ro 0y-
IyT, B JIy4YIIEM CTy4ae, HEMOJIHbIMU. AHAJIOTUYHO OOCTOUT JEJI0 U C «aiiC-
O6eprom» muposaanus. [Toka KTo-HUOYIb HE «<HBIPHET» B BO/IbI HEBEIOMO-
ro, BCE MOIBITKMU CO3aTh KAPTUHY MUPO3AaHUs, KAKUMU Obl OHU HE Ka-
3aJIMCh KPaCMBBIMU, OKAXXYTCs HECOCTOSITEIbHBIMU. McTOpUS TTO3HAHMS
YeJI0BEKOM MPUPObI CIIYXKUT MOJHBIM MTOATBEPKIEHUEM 3TOTO.

OnHa 13 OCHOBHBIX MPUYMH ITOA0OHOTI0 3aKJII0YAETCS B TOM, UTO Op-
raHbl YYBCTB, KOTOPBIE YEJIOBEK MCIOJIb3YET IMPU CBOEM IMTO3HAHUM IIPUPO-
IIbI, HE TAI0T €eMYy TaKOW BO3MOXXHOCTH MO OAHOM mpocToii mpudurHe. [1pu-
poja co3iajia OpraHbl YyBCTB Y€JIOBEKA HE JJ1s1 TOrO, YTOOBI OH (YET0BEK)
CMOT TTO3HaTh NMpupoay. OpraHbl UyBCTB YeJIOBEKa, BIIPOUYEM, KaK M OpraHbl
YYBCTB XXMBOTHBIX U paCTE€HMIA, BOSHUKJIU U Pa3BUBAINCh, KAK MEXaHNU3M
ajanTalyy U IPUCIIOCOOJIEHUS KaXXI0T0 BUIA XUBBIX CYILIECTB K 9KOJIO0-
TMYECKHUM HUILIaM, KOTOPbIE OHU 3aHUMAIOT. Ye10BeK cTasl MCMOJIb30BaTh
CBOM OpraHbl UyBCTB M JIJISI HAKOTUIEHUSI, COXpaHEeHUsI U Iiepenadyu nHMop-
Manuu cede mogooHsIM. Ho 3170 — nHpopMaLys o IpoMeXyTOUYHOM MU -
pe, a He 0 MaKkpoMmupe uiu Mukpomupe. Ha uro, K coxaneHuto, He oopa-
maercs BHUMaHue. A 3psi. [ToroMy, 4To pacrnionarasi TOJIbKO MSITbIO Opra-
HaMM YyBCTB, J1aXKe pacIIMPEHHBIMU C TOMOIIbIO IPUOOPOB, ITPOCTO HE-
BO3MOXKHO OMMCATh U CO3/1aTh MOJHOLIEHHYIO KapTUHY MUpo3aaHus. J1is
TOTO YTOOBI CO3AAaTh MOJHOLIEHHYIO KAPTUHY, HEOOXOAMMO UMETh BO3MO-
>KHOCTb OJJHOBPEMEHHOT'O HAOJTIOIEHMSI, KaK HaABOIHOM, TaK 1 TTOIBOIHOM
yacTeil «aiicoepra» MUPO3IaHMSI, YTO BO3MOXKHO TOJIBKO MPU MOSIBICHUU
JTOIOJTHUTEIbHBIX OPTAaHOB YYBCTB K IISITH cyliecTByoIUM. [TpakTruecku
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KaXXAbIN 3KeJIaloINi UMEET BO3MOXKHOCTD MOJYYUTh ONBITHBIM MYTEM
JIoKa3aTeIbCTBA OrPAaHUYEHHOCTH HAILIMX OPraHOB UyBCTB. U 17151 3TOrO He
HYXXHO KaKUX-JUOO CJIOXHBIX SKCIIEPUMEHTOB, a TOJILKO, HBIPHYB IT10]1
Boay 0€3 MacKU, OTKPHITh IJ1a3a. KapTuHa moaBogHOTo MUpa MpeaCcTaHeT
repe HallliM B30pOM B UCKaXKEHHOM BUJIE: (DOPMBI, pACCTOSTHUSI HE OyIyT
COOTBETCTBOBATh peajbHbIM. M1 HET B 3TOM HUKaAKoOro mapamokca. Itaza
yesJoBeKa aJalTUPOBaHbl K BO3IYIIHON cpene, a Iyia3a pblo U JIpPyrux
MOABOAHBIX KUTEJIe — K BogHOM. M mosaTomy nmoaBoaHast KapTuHa OyneT
MCKAXXEHHOU U1 YeJI0BeKa, a Ha3eMHasi — 1J1s1 pbI0. UTo ke roBOpUTH O
KA4ECTBEHHO APYTUX SIBJICHUSIX IPUPOABI, C KOTOPBIMU Y€JI0BEK HUKOTI1a
He CTaJIKMBAJICSI U HE MOXET CTOJKHYTHCS MOCPEACTBOM CBOMUX MSITHU
opraHoB 4yBcTB? CamMoe MHTEPECHOE — HUKTO 00 3TOM He 3ayMbIBaeTCsl.
N, xak ciencrBue, HayKa, pa3Hbie €€ OTpaciu, IIPeBPaTUINCh B CJIETIBIX U3
CTapoil MHAYCCKOM MPUTYE O CJIIOHE, KOTJA TPOUX CJIEIBIX MOMPOCUIN
onucathb ciaoHa. Kax bl 13 HUX, HAaTKHYBILIMCH Ha KaKyl0-TO YacTh CJIOHA
CHELINJI OMKcaTh, Yepe3 CBOU OLIYIIEeHMSsI, Bcero cioHa. YTo u3 3Toro
MOJIYYMJIOCH U3BECTHO KaXKIOMY, €CJIM HET — TO HE CJI0XHO MPEICTaBUTh.
K coxaneHuio, BcsI UICTOpUSI TEOPETUUYECKOM HAyKM, KOTOpasl MblTalach
CO37aTh KAPTUHY MUPO3JaHUSI, OUeHb CUJIbHO HAITOMUHAET MPUTUYY O TPEX
cienbix. M, 4To MHTEpEeCHO, MPAaKTUUYECKU BCE BEJIUKME OTKPBITHUS
YyeJIoBeYeCcTBa ObLIM CAEIaHbl YYEHBIMU B MOMEHTBI TaK Ha3bIBaeMbIX
MpPO3PEHUIA, 03apeHMIA, KOTOphIE BCETaa «JIexXaau» 3a IpeacaaMu MsITU
OpraHoB YYBCTB yeJioBeKa. Ho 1 3T0 He 3acTaBMIO YejoBeKa 3aayMaThes
HaJ BOIIPOCOM, YTO MOKHO MOJYYUTh C TIOMOILBIO MSITU OPTaHOB UyBCTB,
M YTO HYXKHO JJIs TIOJIHOLIEHHOTO TTO3HaHUs mpupoabl. B To ke camoe
BpeMsI HeJ1b351 U BUHUTD 3a 3TO, KaK HeJIb3s1 BAHUTH CJIEIOr0 OT POXICHUS
3a TO, YTO OH HE B COCTOSTHUU IMOHSITh 1 TIPOYYBCTBOBATh KPaCOTYy 1 KpacKu
OKpYyxKarollei nmpupoasl. EnMHcTBEeHHAsi BO3MOXHOCTb JOCTUTHYTbH 3TOTO
IJISI CJIETIOTO — TIPO3peTh. MHE X0TeI0Ch ObI BEpUTh, UTO 3TO Y MEHS T10-
JIYYMJIOCH U, B pe3yJbTaTe MOAOOHOTIO «IIPO3PEHMSI», YAATOCh CO31aTh Mpe-
JjaraeMyto BallieMy BHUMaHUIO TEOPUIO, U3JIOKEHHYIO B JAHHOW KHUTE.

Axademur H. Jlesamos
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IIpeaucnoBue. AKTYaJabHOCTb NPOOJIEMbI

[TosiBeHue yenoBeKa v 3apOoXIeHUE Y HEr0 CO3HAHUSI HEPa3pbIBHO
CBSI3aHO C TOIBITKAMM TIO3HAHUSI UM OKpyXKaroliero Mupa. Becb mup B
CBOEIt 0ECKOHEUHOCTH, 0€3rpaHUYHOCTU U OecpeeIbHOCTY He JaH Ye-
JIOBEKY B €r0 HEMocpeacTBeHHOCTU. OHTOJIOrMYECKU MOaAX0 AAET BO3MO-
JKHOCTb OXBaTUTh MUP, KaK 1ieJioe, KaK cucTtemy. Takum o0pa3oM, OHTO-
JIOTHSI OTBEYAET Ha BOMPOC: B YEM CYLIHOCTb MUPO3AaHUSI 1 MUPOTIOHM -
maHus. Crieuudpuueckas puaocodckasi ToCTaHOBKA BOIIPOca, KOTOPYIO
MBI BCTpedaeM y aApeBHerpedeckux puiaocodon Paneca, AHaKCMMaHIpa
1 AHaKCUMEHa, COCTOUT B MOMNBITKE YCTAHOBUTH MEPBONIPUYMHY, IEPBO-
OCHOBY, KOTOPbI€ MOTJIA ObI 0OBSICHUTH BCE 0ECKOHEYHOE MHOTOO0pa3ue
MPUPOIHBIX sIBeHnI. Dajiec cYMTaI TAKUM TTIepBOHAYAIOM BOIY, AHAKCH -
MeH — Bo3nyX, [epaknut — oronb, Kcenodgan u I[lapmeHu — 3emMiio, T.€.,
B 00I1IeM, T€ XK€, Ka3aBIlIKuecs B IPEBHOCTU Aajiee HEPa3TOXKUMbIMU CTU -
XU, KOTOPBIE Mbl HAXOAWM U B IPEBHEMHINNCKON, ¥ B APEBHEKUTANCKOM
Hatypduiocoduu. JInimb AHAKCMMaHIP BBIIBUMHYJ, B KQUECTBE TaKOTO
repBOHavalia, HeKyl0 HeoIpeaeIE HHYIO ITepBOCTUXUIO, KOTOPYIO OH 000-
3HAYMJI CJIOBOM «aneipoH». JISHOHUII HauajioM CUMTAaJl MOHAMY, T.€., IIPO-
CTYIO CYOCTaHIIMIO, KOTOpask HE BOBHUKAET 1 HE MCUe3aeT, He MMEET YacTeid
M MOXET OBITh ITOJIyYeHa TOJIbKO ITyTéM TBopeHUs. Kaxknast MoHaga J0J1-
>KHa OBITh OTJIMYHOI OT APYTOi1, U, KaK JII0O0Ee TBOPEHUE, MOHA/a MOABEP-
>KeHa OecrnpepblBHOMY M3MEHEHUI0. MI3MeHeHUsT MOHAAbl UCXOAIT U3
BHYTPEHHETO Hayaja, T.K. BHEIIHSS MPUYNHA HE MOXET UMETh BIIUSTHUS
BHYTPU MOHaAbl. DNMKYp, JleBkumni, JeMokput u KaHT mojaraau, 4To
MepBOHAYaIbHBIM COCTOSIHUEM MPUPOIbI ObLIO BCEOOIIee paccessHue nep-
BUYHOTO BEILECTBA BCeX HEOECHBIX TEJT — aTOMOB. JIeBKuIm u JleMokput
oJarajiv, 4To 06CKOHEYHO HE TOJIbKO YKUCJIO aTOMOB BO BCEJIEHHOI, HO U
YMCJIO BO3MOXKHBIX 11 HUX (DOPM, T.€. UX UTYyp, ouepTaHuil. Yucno aTux
pa3IUYHbIX (OpM — OEeCKOHEeUHO. JloKa3aTeJabCTBO 06CKOHEYHOTO Ynciia
(hopM aTOMOB, KOHEYHO, HE MOIJIO OBITH SMIUPUYECKUM, BCICICTBUE HE-
BUIMMOCTUA U HEOCSI3a€MOCTH 3TUX (OPM, a TOJBKO JJIOTUUYECKUM. DTO
yYYE€HMeE CTaJI0O HOBBIM U BITOJIHE OPUTMHAIBHBIM CITOCOOOM pELIeHMSI eCTe-
CTBEHHOHAY4YHOI U priocodckoii mpobieMbl, KOTopasi Oblia MocTaBJieHa
nepea rpeuyecKoi MBICbIO 3JIeiliaMu C X YYeHUEM, COIVIACHO KOTOPOMY
WCTUHHO Cylllee ObITHE He MOXET H BO3HUKHYTb, HU MOTMOHYTh. JIeB-
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KU 1 J{eMoKpUT, Tak Ke KaKk DMMEeN0KI U AHAKCarop, COriacHbI C 3TUM
TE€3WCOM, HO, BMECTE C TEM, OOPOJIMCh IIPOTUB BO33PEHUI 2JICHIIEB, OTPU-
LIABIIMX MBICIMMOCTh MHOXECTBA U MBICIMMOCTbD ABUKEHUSI. DMIIEAOKI
MBITAJICS PELIMTD 3Ty 3a4a4y, pa3padoTaB rMMOTE3Yy O YETHIPEX «KOPHSIX
BCEX BEILIECTB» U O IBYX CUJIaX, KOTOPbIMU OHU MPUBOISTCS B IBUXKEHUE.
AHakcarop Ty Xe 3agady MbITajacs pellnTh, BBIIBUHYB TMIIOTE3Y O CYIIE-
CTBOBAHUHU OTJIEJIBHOTO OT BCETO «yMa» — MEXaHWUYECKON IBVXKYILEH CH-
JIbl, KOTOpasi MPUBOJIUT 3TU YaCTULIbI B ABMXKeHUEe. Ho H1 DMnienoki, HU
AHakcarop He IpeanoJjaraiv, 4YTo dJIeMEHTapHble YacCTUIIbl BEIeCTBa
SIBJISTFOTCS a0COJIIOTHO HeICTMMbIMU. UMEHHO 3Ta MBICIb CTAHOBUTCS OC-
HOBOI MaTepuaiucTuieckom punocopuu u puzuku Jleskummna u Jlemo-
kputa. Teoprsi 0 HEBUAMMBIX HAMM aTOMax BBITEKAeT U3 HaOJI0neHUM
HaJ IpolieccaMu U SIBICHUSIMU, TIPOUCXOISIIIIMMU B YyBCTBEHHO BOCIIPH-
HuMaeMou npupoze. Teopust atomru3ma Bo3HUKIIA y JleBkumnmna u Jlemo-
KpHTa Ha OCHOBAaHMM HAOIIOACHUIA M HEKOTOPBIX aHajoruii. [1o pazbsicHe-
Huto CuMruimuus, JleBkunn v JIeMOKpUT NOCTYIMPOBAIN CYILIECTBOBAHUE
OECKOHEYHOT0 MHOXXECTBA aTOMOB ITOTOMY, YTO OECKOHEYHOCTh HE00XO-
IrMa 1151 OObSICHEHUS BCEX SIBJICHUI, HAOII0AaeMbIX B (DU3MYECKOM MUPE.
ToabKo T€M, KTO CUMTAET aTOMbI 0€CKOHEYHO MHOTUMU T10 YMCITY, YAAETCS
JaTh BCEMY pa3yMHOE O0bSICHEHUE. DTO 000CHOBAaHUE — KJIACCUYECKUM
MpUMep BOBHUKHOBEHMSI HAyYHOU TMIIOTE3HI.

ATomucTryeckoe yueHue JleMokpuTa pa3BMBagIoCh B HEpa3pbIBHOM
CB$I13U C IIOHSITUEM O BEUHOCTU BpEMEHU. APUCTOTEb ITUCAJT, YTO BEYHOCTh
BpeMeHu Obli1a 111 JleMoKpuTa CpeIcCTBOM J10Ka3aTe/IbCcTBA TOTO, YTO Cy-
LLIECTBYET He BO3HUKIIIEe ObITHE. 3a UCKIoUYeHueM [1maToHa, Bce ¢puio-
codbl, KaK yKa3bIBaJl APUCTOTEIb, CYUTAIN BpeMsI HEPOXKIEHHBIM. YUeHUE
JleBkurmna u JlemokpuTa 0 KauecTBax TeJ ObLJIO COBEPILIEHHO HOBOM TOY-
KO 3peHusl, BIIepBbIE BBEIEHHOM B ipeBHErpevecKyto Gpuaocoduio 1 Ha-
yKy. OHO OCTaBUJIO ITYOOKUiA ciiesl B pa3BUTUU (DU3UKU, XUMUM U DUIIO-
co(CKOro MOHMMaHUSI MPUPObl. Bo33peHUs 3TH pe3KO pacXOAUIUCh C
rOCMOJACTBOBABLIMMMU B 5 B. 10 H.3. MpeACTaBAeHUsIMU. MBICIIU O 6ECKO-
HeyHocTU BceneHHoM u 00 0IHOBpEMEHHOM CYIIIECTBOBAHUM B Hell Oec-
YKUCJIEHHOIO0 MHOXECTBA MUPOB C TPYIOM MPOKJIaAbIBAIM ceOe ITyTU B CO-
3HaHUe Joaci. KaHT mpuHUMan aTOMUCTUUYECKYIO TEOPpUI0 DIUKYpa,
JleBkunmna, JIemokpura. Tak, DnuKyp npearoJjarai, 4To CylIeCTBYET TS -
>K€CTb, 3aCTaBJISAIOIIAs aAaTh IEPBUYHbIC YacTULIbI MaTepuU. Ero Teopus
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HEMHOI'MM OTJIM4aeTcs, mpu3HaBai KaHT, or npuHumaemoro uM HeroTo-
HoBa npuTsckeHuss. HakoHell, BUXpu, BO3HUKIINWE U3 OECMOPSIOYHOTO
JBU>KEHWST aTOMOB, COCTaBUJIM OAVH U3 IJIABHBIX MYHKTOB B cucTeMe JIeB-
Kuppa u JleMoKpuTa, U 3T BUXPU BCTPEUYAIOTCS B KOCMOTOHUYECKOM Te-
opuu Kanra. B T0 ke Bpemsi, KaHT roBOpMT, UTO BbIlLIEHA3BAHHbBIE CTOPOH-
HUKY YYEHUS O MEXaHUCTUUYECKOM MPOUCXOXICHUN MAPO3IaHUS BBIBO-
JIAJIN BCSIKUI HAOMI0gaeMblii B HEM TOPSIAOK U3 CJIETIOrO CIyvasi, KOTOPbIi
CTOJIb yIAYHO OOBEIVMHUJ aTOMbI, YTO OHU COCTaBUJIM OJHO CTPOMHOE
1eJioe. DMMKypa, HalIlpUMep, OH KpPUTUKOBAJ 32 YTBEPXKIEHHUE, UTO aTOMBI,
na0bl ObLJTa MX BO3MOXXHAs BCTpeya, 0€3 BCIKOU MPUYMHbBI OTKJIOHSIOTCS
OT CBOETO MpsSIMOJIMHETHOTO ABM>KeHUs1. Bee 3t (prstocodbl, roBOPUII OH,
MPUITUCHIBAIM MPOUCXOXKIECHNE XXUBBIX CYILIECTB CJIEIIOMY CIy4yaro U Mo-
WCTHHE BBIBOAWIM pa3dyM U3 Hepasymus. KaHT Buaea poJib BBICIIETO pa-
3ymMa B Ipolieccax, MpUCYIIMX 3aKOHAM MaTepUM, KOTIa U3 €€ COCTOSTHUS
MOJTHEHIIIETO Pa3I0KEeHUS U PacCesIHUS €CTECTBEHHO pa3BUBAECTCSI HEKOE
MpeKpacHoe cTpoitHoe 1iejoe. OH oTMevas, YTO MaTepusi, COCTABISTIOIIAs
MEePBUYHOE CYILIECTBO BCeX Belllel ¥ MOAYMHEHHAsI U3BECTHBIM 3aKOHAaM,
JNOJDKHA 1aTh MPEKpacHbIE COYeTaHUs. DTOM MPUYMHOM JOJKEH ObITh
bor, moToMy uTo npupoaa, 1axe B COCTOSSHUU Xaoca, MOXKET J1eiCTBOBATh
TOJIbKO MPABUJIBHO U CJIaXX€HHO. B OTHOIIIEHUM CTpOEHMS U IBUXKEHUS He-
OecHbIX Tes1, KaHT roBopuii, 4To, pa3 n1aHa MaTepusi, KOTopas, 110 MpUpoje
CBOEI, OfapeHa CUJION MPUTSKEHUST, HETPYAHO OIPEICTUTD T€ TIPUIMHBI,
KOTOpbI€ MOTJIM COAECHCTBOBATh YCTPOSHUIO CUCTEMbI MUpPa, pacCMaTpu-
BaeMoii B 1ieioM. HeoO6xoaumMo, 4ToObI Te10 Ipruoopesio mapoodpa3Hylo
(opMy U1, 4TOOBI CBOOOIHO MapPSIIKE TeIa COBEPIIAIN KPYTOBOE IBVKEHUE
BOKPYT LIEHTpa, K KOTOPOMY OHHU TATOTEIOT. B3auMHOe pacnonoxeHue
OpOWUT, COBMAaJeHUE HAIpPaBJIEHUS, SKCLIEHTPUCUTET — BCE 3TO MOXKET
OBITb O0OBSICHEHO MPOCTEUIIMMU MEXaHUYECKUMU NpUYrMHaMu. B To ke
BpeMmsi, KaHT mpu3HAET, 4To Jierdye MOHSITh MIPOMCXOXKIEHUE BCErO YCTPOi-
CTBa MUPO3JaHUSI, YEM TOYHO BBISICHUTb, HA OCHOBAaHMM MEXaHUKHU, BO-
3HUMKHOBEHME OJHOI TOJBbKO MNbIIMHKHU WU TYCEHUIIbI.

Heob6xonnmMo otMeTuTh, 4To cam KaHT 00BbsICHSIT BeJIMKUI TTOPSIIOK
MPUPObI TOJBKO CUJIOM MPUTSKEHUS U CUJION OTTaJKMBaHUsI, KOTOPbIe
OAWHAKOBO MEePpBUYHBI U BceoOmy. O6e OHU 3aMMCTBOBAHbI U3 (DUIOCO-
(pvi HproTOHA, KOTOPBIN CU€]T BO3BMOXKHBIM OTKA3aThCsl OT €CTECTBEHHO
KOCMOTOHMM. KaHT 3aMeHUJI aHTOJIOTUIO TPAHCILIEHAEHTAIbHOM (hUI0CO-

19



Hukomnaii JlesamioB «HeogHnopongHast BecenenHas»

(dueit, T.e., cUCTEMOV MOHATUI U MPUHLIMUIIOB, KOTOPbIE MPEAIIECTBYIOT
OINBITY alIPUOPU, HO JAHBI YEJIOBEKY YYBCTBEHHO U IT03TOMY MOTYT OBITh
MOATBEPXKIECHBI ONMBITOM. KaHT olleHMBaeT CBOIO TUITOTE3Y, KaK HOBBIN
BUTOK B Pa3BUTUU TEOPUU MUPO3JaHNSI, OCHOBAHHOI Ha BCEOOIIUX 3aKO-
Hax Npupobl. B coBepllieHCTBOBAaHWM TMITIOTE3 MUPO3AaHMsI, a TAKXKE, Pe-
LIEHUHU MOAOOHBIX MPobJieM, HEOOXOAUMO 00pallaThCsl TOJBKO K €CTeC-
TBeHHOI puaocopun. dusnueckas ke 4acTh HayKu o0 BceaeHHOM MoxXeT
OBITh B OyIy1lIeM JOBeIeHA A0 TAKOT'O XK€ COBEPIIEHCTBA, 10 Kakoro Hulo-
TOH AOBEJ €€ MaTeMaTUYECKYIO 4YacTh, OTMedasl KaHT.

HMcxonnoe nmonoxeHnue gpunocoduu lereast — TOXIECTBO ObITUSI U
MBIIUICHMS, T.€., TIOHUMaHNe peaJbHOro0 MUpa, KaK MpPOSIBICHUST UIIEH,
MOHSATHS, TyXa. DTO TOXKAECTBO pacCMaTPUBAIOCh, KaK UCTOPUUYECKU pa3-
BUBAIOLIUICS MTPOLIECC CAMOMNO3HAHUS a0COJIIOTHOM uaeeit camoii ceos. B
OCHOBE BCeX SIBJICHUI IPUPO/IbI U OOILIECTBA JIEXKUT a0COJIIOT, AYXOBHOE U
pa3yMHOE HauaJlo — «aOCOMIOTHAS UaEs», «<MUPOBOI pa3zyM» U «MHUPO-
BOM 1yx». DTO HaYajI0 — aKTUBHO U ACSITENbHO, MPUYEM, ACSATETBbHOCTD ETO
COCTOMUT B MBIILILJIEHNM, a TOUHee, B camorioHnumaHuu. Ilo Ieresnto, oHTO-
JIOTHST — 3TO YYeHHe 00 aOCTpaKTHBIX OIpeaesIeHUsIX CyIIHOCTU. OH OT-
MeuaJ, 4To 151 0ojiee paHHMX OIpeIe/IeHUI OHTOJIOTUM B MX OTHOOOpa3uu
1 KOHEYHOI 3HAYMMOCTH HE CYIIIECTBOBAJIO MPUHIIKUIIA U OJIvKailiee co-
nepKaHre MOIJIO ObITh OCHOBAHO Ha MpPEACTaBI€HUM, Ha 3aBepEeHUU, a
MHOTIMa, Takke, Ha aTuMoJioruu. CucteMa Ieresist mpeaBoCcXuTuIa UACIO
€IMHCTBA OHTOJIOTUM, JIOTUKY U TEOPUU IMO3HAHUS, M 9TUM yKa3ajia BbIXO
K TMTO3UTUBHOMY MO3HAHUIO MUpA.

Pa3Butue HayuyHo#t MbiciiM B 20 BeKe, KaK M B MpeablAyIINE BEKa,
TpeOOBaJI0O HOBOTO 0OOCHOBAHMSI OHTOJIOTUYECKO# runoTe3nl. M oHa mo-
sIBWJIACh ciydaitHo. JIopeHII MoJydns1 ouepeHble MaTeMaTUUeCKue Mmpe-
0o0pa3oBaHus, a DUHILITEH MOABEN MOA HUX JBa MOCTYyJIaTa:

1. ITpocTpaHCTBO MPUHMMAETCS U30TPOITHBIM, KOTJa CBOMCTBA €0
HE 3aBUCST OT HApaBJAE€HUS U PACCTOSIHUSI.

2. CKopoCTb CBeTa MPMHUMAETCS, KaK KOHCTAHTa U, KaK MaKCHUMaJlb-
Hasi CKOPOCTb ABMXKEHUSI MaTepUaIbHbIX 00bEKTOB. JApyruiMu ciioBaMu,
CKOPOCTb CBETa HE 3aBUCUT OT IPOCTPAHCTBA.

Drta Teopus cTaja (QYHIAMEHTOM IIPEACTaBJICHUN O MPUPOJE
MpocTpaHCcTBa. BMecTe ¢ TeM, HEKOTOpbIE OTKPBITUS TTOCEAHEN YETBEPTHU
NBaIaTOrO BeKa M HayaJia ABalaTh IIEPBOT0 HE HAXOIAT OOBbSICHEHUI B
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CYILIECTBYIOIIMX TTOCTYyJIaTaX. Pe3ynbraThl aHain3a 60a3bl JaHHBIX, TTOJY-
YEeHHBIX 3a MpeieaaMu 36MHOM aTMOC(epbl TOCPEACTBOM PaAUOTEIECKO-
na, onyoaMKoBaHHbIe B 1997 romy aMepukaHCKMMM acTpoduznkamu bop-
roM Pomnanrom m JIxkoHOM PajicTOHOM, CBUAETENLCTBYIOT O TOM, UTO
BCeJeHHas — HEOJHOPOAHA. DKCIEPUMEHTHI MPOBEAEHHBIE JOKTOPOM
JromxrHoM BaHT B NpMHCTOHCKOM Hay4YHO-UCCJIEI0BATEIbCKOM MHCTU -
TyT€ JAJX OLICJTOMJISIOIINE PE3YIbTaThl — IMYYKH CBETA MEPEMELIATUCH B
0c000i1 ra3oBoii cpene co ckopocThio B 300 pa3 ObicTpee, UeM TeopeThyec-
KM JOITyCTUMAs CKOpocThb. B Mtanum, npyras rpyrmna u3nKoB MoJayduia
JAHHBIE O paCIPOCTPAHEHUH MUKPOBOJIH CO CKOPOCThIO Ha 25 MPOLIEHTOB
BbILLIE TEOPETUYECKHU AOMTYCTUMOM.

He u36exkana mogoOHoI yuacTu u siaepHas ¢pusuka. Tak, OCHOBHOI
3aKOH COBPEMEHHOM (PM3MKM, 3aKOH COXpPAaHEHUS MaTepPUM, TJIACUT, YTO
MaTepusi HUOTKy/la He MOSIBJISIETCS M HUKyIa He ucuesaeT. [IpumeHu-
TEJIbHO K CUHTE3Y YaCTUIL B XOJIE SIIEPHBIX PEAKIIMIA, 9TOT 3aKOH MOXHO 3a-
MucaTh B CJICIYIOLIEM BUIIE:

m; + mz > ms (1)

JpyrumMu cioBaMu Macca, BO3HUKIILIAs B pe3y/bTaTe CUHTE3a YacTh -
11bl, JOJXKHA OBITh MEHbIIIE UJIM PABHOM COBOKYITHOI MacCe YaCTUILI €€ CO3-
naBimx. OIHAKO, B HEKOTOPBIX 3KCIIEPMMEHTAaX Macca BO3HUKAIOIIEH
YaCTULIbI, OPOI, Ha HECKOJIBKO MOPSIIKOB MPEBHIIIaa COBOKYITHYIO Mac-
Cy YacTHIl, €€ CO3IaBIINX:

m; + mz << m3 (2)

DTU U MHOTHUE JPYrUe dKCIEPUMEHTAIbHbIE JaHHbIE TOBOPSIT 00
o4yepeaHOM KpM3HMCE B HayKe, T.. BOZHUKJIAa HEOOXOAMMOCTh B HOBBIX
MOJAX0JaX, TUIIOTe3aX, MO3BOJISIOIMX JaTh OObSICHEHMSI TTOJTYYEHHBIM OT-
KpbITUSIM. BriepBble B Hayke MpeaioxkeHa KOHLEMIKWS MaKpo- U MUKPO-
KOCMOCa, Ha OCHOBE M€ HEOJHOPOIHOCTH MPOCTPAHCTBA. DTa UIesl MO~
3BOJIMJIa OOOCHOBATH U OOBSICHUTH ITPAKTUUECKU BCE SIBJICHUSI XKMBOI U He-
>KMBOM TIpupoabl. HempepbiBHOE M3MEHEHUE MEPHOCTU MPOCTPAHCTBA B
pa3HbIX HaMpaBJeHUSIX (TPaIUEHThl MEPHOCTH) CO31AET YPOBHU, B IIPE/IE-
Jlax KOTOPBIX MaTepusl UMEEeT ONpeesIEHHbIE CBOCTBA 1 KayecTBa. [1pu
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MEPEXOJIe U3 OMHOTO YPOBHS B IPYTOM, IIPOUCXOIUT KAYECTBEHHBIN CKAYOK
CBOICTB M MPOSIBJICHU MaTepruu. Ha ocHOBaHUM 3TOro, 000CHOBBIBAECTCS
CYLIECTBOBAaHUE IPYTUX BCEICHHBIX.

OCHOBOI naEN MaKpOKOCMOcCa SIBJISIETCS] CUCTeMa B3aMMOJICHCTBY -
IOIIMX MEXIY COOOI BCEJIEHHBIX, KAYECTBEHHO OTJIMYAIOIIUXCS APYT OT
npyra. [TomoOHas mo3uius BepBbie JAET BO3MOXHOCTb OObSICHUTh TAKKE
SIBJIEHUSI, KaK «4E€PHBIE IBIPbI» U CYIIIECTBOBAHUE, TAK HA3bIBAEMOM, «dark
matter», KOTOpbI€ ObLJIM OOHAPYXEHBI, B PE3yJIbTaTE ACTPOHOMMUYECKUX
HUCCICA0BAaHUIA U PACUYETOB.

Ha ypoBHe MUKpOKOCMOCa Co3aaHHast KOHLEHIIMS ITO3BOJISIET O0bsI-
CHUTD SIBJICHUE PaAUOAKTUBHOCTHU, TPUYMHBI KOTOPOTO HUKEM HE O0bSI-
CHSUTMCh. B TO Xe camoe BpeMsi, 3Ta TEOpHUS MO3BOJISIET OOBSICHUTD U 3a-
ragky xxu3Hu. Ha npumepe ananu3za noseaeHust Mmoyekyasl PHK Bupyca
B BOJIHOM CpeJIe, KaK IMPOCTEMUIIETO XKMBOTO OpraH1M3Ma, BHE BOJIHOM Cpe-
Ibl, KaK OPraHUYEeCKON MOJIEKYJbI, OOBSICHSIOTCI Ka4eCTBEHHBIE MPO-
LIECCHI, TIPOUCXOSIIE MTPU ITOM, U JTa€TCS MMOHUMAaHUE KauyeCTBEHHOM
TpaHcopMalMK HEXKMBOI MaTEPUU B KMBYIO.

Ha ocHoBe niey KBaHTOBaHWSI MEPHOCTU HETIPEPBIBHO MEHSIOIIIE-
rocs IMMpoCTpaHCTBa, 000OCHOBaHAa MHOTOMEPHOCTb XU3HU. BriepBbie BbI-
BOJISITCSI U 0OOCHOBBIBAIOTCSI HEOOXOIMMBbIE Y JOCTATOYHBIE YCIOBHUS BO-
3HUKHOBEHUS XXU3HU BO BeesleHHOI. A Takke, OOBSICHSIIOTCSI KAUEeCTBEH -
HbIE MTPOLIECCHI MPEO0OPA30BAHUS MATEPUU, TIPOUCXOASIIME HA KIETOYHOM
ypoBHe. [lonydyeHHbIe pe3ybTaThl MMO3BOJSIOT ITO-HOBOMY B3IJISIHYTh Ha
CYLIECTBYIOILIIME 3aKOHbI (DPU3UKU, XUMUU, aCTPOHOMUU, MEIULIMHBI U
JPYTUX HAyK, 4YTO, B CBOIO OUYepe/ib, JaET BO3MOXHOCTb pa3BMBaTh HOBbIE
HarnpapJICHUS] BO MHOTUX 00JIaCTSIX HAyKH.
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1.1. 3HaYHMOCTb OHTOJIOTHH (DH3HYECKHX NMPOLECCOB
ana puaocod)ckoii 1 HAYYHOM MBICIH Y€JI0BEYECTBA

[TpoctpancTBo?! UTO 3TO Takoe? YenoBeK ¢ APEBHUX BPEMEH CMO-
TpeJl Ha 3BE€3HOe HeOO U co3aBall CBOE npeAcTanieHue o BecenenHoit. Ho-
mo sapiens — 4eJIOBEK Pa3yMHbIli — B CAMOHA3BaHUU YEJOBEK BbIIEIII
Pa3yMHOCTb, KaK OCHOBHYIO OTJIMYUTEJIbHYIO YEPTY, BBIACJSIONIYIO €ro
U3 Bcell okpyxaroleit mpupoabl. M kak 11000My MBICISIIIEMY CYILECTBY,
10 CBOEMY OITpEeIEIECHIIO, YeJIOBEKY MTPUCYILIE CTPEMJIEHUE MTO3HATh OKPY-
xaro1uii Mmup, BeeneHHyto. M, ectecTBeHHO, B pe3yJibTaTe 3TOro Ipoliecca
MO3HaHMsI, BEIPMCOBBIBAETCSI KapTMHA MUpo3aaHusi. Mctopus poxnaia u
YHMYTOXAJIa IMBUJIM3ALIMM, @ BMECTE C HUMM MOSIBISIUCH UJIN McUe3aln
penuruu, dunocodpckue cucteMbl, MoHATUSI 0 BeenenHoit. [aneko He
BCE COXpaHuJIa UCTOPUSI, 0COOEHHO HEBOCIIOJIHUMBIH yIlIepO HAaHECIIO UC-
TOPMM UMBWIM3ALIMU Ja ¥ Pa3BUTHIO IMBUJIM3ALIMHY B LIEJIOM, XpPUCTUAH-
CTBO, 0COOEHHO KaToJuLu3M. @aHaTUKaMU, BIOXHOBJISIEMBIMU CBSIILIECH-
HUKaMM, ObLTM YHUUTOXEHBI COKPOBUIITHUIIBI 3HAHU YILEIIINX LIMBUIH -
3aLMi, IpeBHUE OMOIMOTEKM — XpaHWIMIIA LIEHHEHIIIMX KHUT: TTPOTOIILY-
Mepckas B BaBunoHe, Anekcanapuiickas B Erunte, paspyllieH apxunesiar
CanTopuH, KiagoBble nanupycoB B @uBax nu Mempuce, DTpycckast 61-
onmoteka B PuMe, coxrim xpaM-kanuiie B ApuHax, YHUUTOXUIU IPO-
MaHy1o 61baroTteky B Llapbrpane, HEM3BECTHO Ky1a MCUYE3/IM OUOIMOTEKHN
ApocnaBa Mynporo u MBana [po3HOro, MaHyCKpUIITHl LMBUIX3ALMUIA
Maiis, MHkoB u AlitekoB. M B pe3yibTaTe 3TOro, MHOTHE 3HAHMS IPEBHUX
LIMBUINU3ALMI 3eMau ObLIM YHUUYTOXEHbI. MHOTHE... HO, K CYaCThiO, HE
Bce. M To, 4TO OBLIO CNACEHO OT KOCTPOB MHKBU3MULIMU, 3TU CACEHHBIE
MOPOI LIEHOM MHOTUX XXKU3HEN ApeBHUE (POTMAHTBI MOpaXKaloT ITyOMHOMU
1 TOYHOCTBIO onucaHuii BceeHHOM, K MTOHMMaHMIO HEKOTOPBIX ACIIEKTOB
KOTOPBIX COBpeMEHHasl HayKa TOJbKO MPUOJIU3UIACh.

HauGonee nHTepecHbIMYU B 9TOM OTHOIIIEHUU U HauboJiee APeBHUMU
ainsttorcst CnaBssHo-Apuiickue Beapl. B «Kaure CeTa», BO3pacT KOTOpoit
COPOK ThICSIY JIET, M3J1araeTcs KapTMHa MUPO3JaHUsl, KOTOpasi MPOCTO TO-
TpsICaeT CBOEM TOYHOCTHIO 1 MTOJTHOTOM. HeBeposTHO, HO (haKT, KOTOPBIi
BBIHYXJI€H OyIeT MPU3HATh KaXIblii, KTO OTKPOET 3Ty KHUTY.
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...B ucrunnom M3Havanbe, BepHee, TOraa,
koraa B besakoHeuHoit HoBoit BeuHoctu
pasnuiach BearkuM MOIIIHBIM ITOTOKOM
XKuznb Hecyas cusomas MHrus,
ITepBozpanHbIil ZKu3Hb mopoxaaromuii Ceer,
B HoBoii [1eiicTBUTEILHOCTY POXKACHBI ObLINU
pazHooOpa3Hbie [IpocTpaHcTBa 1 PeanbHoCTH
Mupos ABu, Hasu u I1paBu.

M yem Gnmxe K

N3nauansHomy McTtounuky Caeta
pacriojaranuch 3tu [TpocTtpaHcTBa

u PeajibHOCTU B pa3IMYHBIX CUSIIOLIMX Mupax,
TeM OOJIBIINMU MEPHOCTSIMU

ot Bennuariimue [IpocTpaHcTBa

n PeanbHOCTH GBUIM HATOJTHEHHEL. .|

Copok ThICSIY JIET Ha3all 3HAJIU O TOM, YTO CYIIIECTBYET MHOXKECTBO
BceneHHbIX, MMEIOIIMX Pa3HYI0 MEPHOCTh M 0Opa3ylolIMX BCE BMECTE
€IMHYIO TTIPOCTPAHCTBEHHYIO CUCTEMY, KOTOPYIO Oy/IeM YCJIOBHO Ha3bIBaTh
MaTPUYHBIM IIPOCTPAHCTBOM.

Kak BeTBu JIpeBa coequHUI
INepBosmannsbiii ZKnuBoTBopsimit CBet
JIuctouku-PeanbHOCTU

Haiero Muposoro JIpesa

C MOTYYMM CHSIIOLLIMM CTBOJIOM.

N xaxaplii JIuctouek-PeaabHOCTD
cusia 6e3MepHO,

nepeanBasich SpkuM CBeTOM
paznuuHbIx COJIHII,

a cTBoJI MupoBoro JlpeBa yxoau
MHOTOUYHCJIEHHBIMUA KOPHSIMU CBOUMU
B be3koHeuHyo HoByio BeyHOCTb,
nopoxaéHnyto B Hosoii JleiictBurebHOCTH .

KpacusbiM, 00pa3HbIM SI3bIKOM, AOCTYITHBIM J1JIsl IOHUMAaHUS J11000-
MY Y€JIOBEKY, BHE 3aBUCUMOCTHU OT TOTO, XKIJI JIU OH COPOK ThICSIY JIET Ha-
3aJ1 WM XKUBET ceifuac, Obula repeaaHa HalluMU TpeaKaMu MH(popManus

! CnassiHo-Apuiickue Benpl, «Knura Csera», Xapartbd 2, ¢. 36.
2 Tam xe, c. 38.
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00 yctporictBe BeeneHnHoit. [1opaxaroT TOUHOCTb M MacIITaObI IIepeJaH-
Holi nHgopMmanuu. Haima neiictBuTeIbHOCTh, BeeeHHast, KoTopasi TOJb-
KO YaCTMYHO M3BECTHA COBPEMEHHBIM YUEHBIM, TTOKA3bIBACTCsI, KaK Ma-
JIeHbKasl 4acTh, KakK IMecuyrHKa Ha Oepery 0e30pexHoro okeaHa. OHa —
TOJIBKO OMH JIMCTOYEK-peaIbHOCTh Hatero Muposoro pesa. M kaxabiii
TaKOM JINCTOYEK-PEATBHOCTb UMEIOT CBOIO MEPHOCTh M CTPOTO OIPENECIIEH-
Hoe MoJioXeHue Ha cTBojie MupoBoro [pesa. JItoGonbITHO, He MpaBaa
mu?! 3naraetcsl NpUHIIMI KBAHTOBAHUS IMPOCTPAHCTBA 11O OMpeeEHHO-
MY IpPU3HAKY, KOTOPbI COBpeMeHHOM (Pr31Ke U3BECTEH 151 MPOLIECCOB,
MPOUCXOISIINX HA YPOBHE MUKPOMMpPA, — KBAHTOBAHUE 3JIEKTPOHHBIX
opOUT y aTOMOB. MUKPOMMUP JOBOJBHO IITyOOKO U3YYEH SIIEPHOM U KBaH-
TOBOIi (DM3UKOI, B TO BpeMsl, KaK U3y4eHUE U MPEJICTaBICHUS O YCTPOM-
cTBe MakpoMupa HaXOOUTCS Ha HaYaJlbHOM ctanuu. [IpocToTa n o6pas-
HOCTb s13bIKa Ben — He ciyyaiina. Te, kto 3anucan nHdopmaruio B «KHu-
re CBeTa» MpeKpacHO MOHUMAJIU, UTO JII00O0M CrielMaIbHbIN SI3bIK U3J10-
KeHMUST MH(pOPMALIMM HE MOXET ObITh MpHUeMJIeM, TaK KaK CO3/aBIle
CIelMaIbHBIN SI3bIK MOTYT BCE IOTMOHYTh OT T€X WJIM MHBIX IPUYMH U HE
CMOTYT mepeaaTh MOTOMKAM CMbICJI TEPMUHOB UMU yIIOTpeoasieMbix. U,
KaK CJIe[ICTBUE, HUKTO HE CMOXET MPaBUJIBHO MOHITh MH(MOPMALIUIO.
DTO CTaHET MpPeNEebHO SICHO €CJIM 00paTUTHCS K MPUMEPY COBPEMEH -
HO HayKU. YUEHBIMY MPUAYMAHO U BBEIEHO CTOJIbKO HayYHbIX TEPMUHOB,
4yTO 00JIee AEBSTHOCTA MPOLIEHTOB HBIHE XKUBYIIUX JIIOJEH HE B COCTOSTHUM
MOHSITh 3HAYEHNE OHBbIX TepMUHOB. MHOrma goxoauT a0 adbcypaa, Korma
HEKOTOpbIE HayYHbIe padOTbl B COCTOSIHUM MOHSITh TOJbKO HECKOJIbKO
YyeJIoBeK Ha ruiaHeTe. M eciu mpoaHalM3upoBaTh pa3BUTUE HAYyKM, TO
CTaHET SICHO, YTO COBPEMEHHBII HayYHbII SI3bIK MOXET OBITh YXKE B Clie-
JYIOIIEM CTOJIETUM CTaHET a0CYPIHBIM U HETTIOHSATHBIM U151 OYAYILIMX T10-
KOJICHUIA, KaK, HallpUMep, S3bIK ATXMMUKOB CPETHEBEKOBBSI KAXKETCsI HE-
Cypa3HbIM U aHTMHAYYHBIM COBPEMEHHBIM YYEHBIM, XOTS, B CpEIHUE BeKa
aJxXuMusl OblIa MpUM3HAHA BCEMM M SIBJISLIACh aKaIeMUUYECKOW HayKoOM,
13yJyaeMoli CTyaeHTaMu B yHuBepcuTteTax. M, ecau Ob1 He ObLITO aJIXUMUM,
HUKOT/Ia HE TTosIBUIach Obl HEOpraHU4eckasi U opraHuyecKast XdiMum, Ko-
TOPBIE HUYETO OOIIIETO YK€ HE UMEIOT CO CBOEM «MaTepblo». [1oaTomy ec-
JIU €CTh HEOOXOAUMOCTb MepeaaTb UH(pOpMALIUIO TATEKUM ITOTOMKAM,
€AMHCTBEHHBIM CITOCOOOM AOCTUYb XKEJIaeMOro SIBJISIETCS Mepenadya UH-
(hopMalum MakCcUMaJbHO AOCTYMHBIM S3bIKOM. TOJBKO B 3TOM ciy4ae
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€CTb LIIAHC, YTO JIMHIBUCTBI 1 UICTOPUKHU OYAYILIETO CMOTYT IIPOYECTh U IT0-
HSTb 3Ty UH(PopManuio. [1oa3ToMy, C 3TOI TOYKM 3peHUsI, JOCTYIIHBIN U
00pa3HbIii 1JIs1 TOHUMAaHMUS IMTPaKTUYECKU JTI000T0 YyeJIOBeKa SI3bIK U3JTOXKEe-
HUS SIBJISIETCSI IOCTATOUHBIM FapaHTOM, UTO TepeaaBaeMyto MH(GOpMalnio
noiimMyT npaBuibHO. Bo BpemeHa Hanucanusi «Kuuru CBeTa» CyIiecTBO-
BaJIM HE TOJILKO CIIeLIMaJbHbIE TEPMUHbBI, HO U pa3Hbie al(aBUTHI IJIs
JIIoAel pa3Hoii ITOJATOTOBKM M YPOBHSI MOCBSILEHUSI. DTO CO31aBaJlo CUCTE-
My, KOTOpasi II03BOJIsLIa 00ECTIEYUTD MOJHbIA KOHTPOJIb 3a TIOCTYIIOM K MH-
¢dopmanuu. B Te aBHUE BpeMeHa IMpeKpacHO IMTOHUMAJIU, YTO MH(OopMa-
LI — OYEHb MOIIHOE OPYKHME, KOTOPOE HE AOJIKHO MOMACTh B PYKU AY-
XOBHO He3peJIbIX JTI0JIeit, KOTOpble MOTJIU ObI MCITOJIb30BaTh 3Ty MH(MOpPMa-
LIMIO B KOPBICTHBIX LIEJISIX MU HEBEXKECTBEHHO, YTO, B CBOIO O4Yepelb, MO-
JKeT MPUBECTHU K 0oJjiee NI MeHee II100aJbHbIM KaTacTpodam.

...OnHako cpeau ZKpelioB

BTOPOI KacThI ObLJIa TPyIIIIa

e11€ 0oJiee BICOKO ITOCBSIIEHHBIX,

Majio komy u3 Kperosn

HU3IIMX KacT U3BEeCTHas,

M uMea oHa apyroe lyxoBHoe YueHue,

CHJIBHO OTJIMYABIINECS OT MIPEIBIAYIINX.

Inacuno sto lyxoBHOE YueHue,

YTO Halll OKpyxatomuil ABHbI1 Mup,

Mup xéntbix 3BE3n u ConHeyHbIX CHUCTEM,

TOJIbKO MecurHKa B beskoHeuHoil BeceaeHHOM.

UYto cymiectBytoT 3B€31bI 1 CoHIIA OeTbIe,

roJiyOble, TUJIOBEIE, PO30BBIE, 3EJIEHEIE,

3BE3nbl 1 CoJHIIA LIBETOB,

HaMM HEBUIAHHBIX,

HaIlKMMU YYBCTBAaMU HE ITOCTUTAaeMbIX.

M 6eckoHeYHO BEJIMKO UX YUCTIO,

0e3rpaHMYHO MX pa3HooOpasue,

0e3koHeuHnbl [TpocTpaHcTBa X pasaesiolIye. ..

N Bce a1 pazHoobOpa3Hbie Mupbsl —

HUYTO Mepen MHBIMU Mupamu,

BHe Haueii BceseHHoOI Jiexkaliumu,

1 CHOBa O€3rpaHUYHO BEJIMKO UX YMCIIO

¥ HEM3MEPUMO BEJIMKO UX pa3HooOpasue.

beskoHneuHocTtu be3skoHeuHOCTel pa3aeisiioT

BCE 3T Pa3HO- ¥ MHOroo6pa3Hbie MupkbL...>

3 CnaBsHo-Apuiickue Benpr, «Kaura Csera», Xapates 4, c. 84-85.
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Knaccudukaliys 38€31 110 U31y4aeMOMY CIIEKTPY ITOJTHOCTBIO chop-
MMPOBaJach TOJIbKO BO BTOPOI MOJOBUHE ABAIIATOTO BEKa, 1 HEKOTOPbIE
TUIIBI 3BE3/1 OBLJIM OOHAPYXKEHBI TOJIBKO C TOMOIIBIO paIMOTEIECKOIIOB U,
€CTECTBEHHO, YeJI0BeYeCKMMM OpraHaMu YyBCTB HE BOCHPUHUMAJUChH.
I[TogoOHOE He MOXKET ObITh MPOCTHIM COBITAICHMUEM, A €CJIM 3TO TaK, TO CY-
ILIECTBYET OOJIbIIIAS BEPOSITHOCTD TOTO, YTO U MHOTO€ OCTAJIbHOE, TIepeIaH-
Hoe B Benmax, 6;113Ko K uctuHe. Kak Xe Caydyunoch, UTO CTOJIb LICHHbIE
3HAHUS ObLIN «3a0BITHI» HA CTOJIb JOJITOE BpeMsI U ITOYeMY TOJILKO ceiiuac
nHdOpMaLMs 0 HUX cTajla 1ocTynmHa MHOTUM?! HeckonbKo Tpu4uH npu-
BEJIM K 9TOMY, ¥ OJHA — OCHOBHAs M3 HUX — 3aKJII0YAETCSI B U3BMEHEHUSIX
KJIMMAaTa, BbI3BAHHBIX Pe3KUM ITOXO0JI0JaHMEeM TPUHAALATh ThICSY JIET Ha-
3aj U, KaK CJIEACTBUE, IepecesieHrne HapoIoB B OoJiee TEIUIbIE Kpasi, TpU
KOTOPOM TIepece/IeHIIbl OTOPBAJIMCH OT CBOMX IEPBOOCHOB U MOTEPSIIN
MHOTHE 3HaHWS, KOTOPBIMHU BJIaieaun ux npeaku. OueHb Majio Bercokux
[TocBAIIEHHBIX YIIUIM C IepeceIeHIIaMM, YTO U MOCIYXKIJIO OHOM U3 OC-
HOBHBIX IPUYMH UX «oaudaHusi». CypoBasi mprpoa 3acTaBujia uX 00poThb-
cs 3a (pU3MYECKOE BEIKMBAHME 1 ObIJIO MM HE JI0 3BE3/. A KOIJIa OITaCHOCTh
MUWHOBaJIa, MaJIO YTO OCTAJIOCH OT ObLIBIX 3HAHUI, TOJIbKO OCKOJIKM X CO-
XpaHUJIaCh B HAPOIHBIX MpeaaHusaX. «OCKOJKW» 3TUX JIPEBHUX 3HAHUM
OBLIU «OOJBIIMMU» WIN «MEHBITUMUW» U, KaK CJIEACTBHE 3TOr0, B OOJIbIICH
VIV MEHBIIIEH CTeTIeHU TIPOSIBUINUCH B (PUIOCOMCKUX CUCTEMaX U PEJINTH -
SIX pa3HbIX HapoaoB. C nepeceneHIIaMM OTIIPABIISUIMCH B TaJIbHUE Kpasi U
XpaHUTEJIM 3HAHWUI, HO B OOJIBIIMHCTBE CBOEM OHM HE ObUIM BBICOKOT'O MO~
cBseHus1. KpoMe Toro, J1oAsiM OTIIPaBUBIIUMCST B HOBBIE 36MJIM, YaCTO
3a TBHICSIUM KMJIOMETPOB OT CBoeii POoIMHEBI, BO BpeMsI Mepexoa0B MPUX0-
JAJIOCH CTAJIKMBATBCSI CO MHOTUMU TPYTHOCTSIMU: TOJIOIOM, TPUPOIHBIMU
CTUXUSIMU, OTPAXKEHUEM HaIlaIcHUI IpYyTUX MJIEMEH, COBEpLLIATh HaIaae-
HuUs caMuM. Jlaxke B Te BpeMeHa MHOTHE YIOOHbIE [J11 XKU3HU 3eMJIU ObLIN
3aHATHI U HAUTU CBOOOAHBIC 3¢MJIM OBLIO HE MpPOCTO. B GOIbIIMHCTBE
CJlydaeB MUPHBIM IMYTEM WJIM B pe3yJIbTaTe BOH BHOBb MPUILEAIINE 10~
CeJISIIUCh BMeCTe ¢ abopuUreHaMu, HaXoAsICh C TTOCJI€THUMU B COCTOSTHUU
cuMOuo3a, TTOCTeNeHHO cMellnBasich ¢ HUMU. [1oaToMy Ha 3TOT nepuon
OCHOBHBIM SIBJISITIOCHh BEIKMBAHME, 3HAHUSI HE BOCTPEOOBAICh BO BpEMsI
nepeceneHuid. ToJbKo KOrma rmieMeHa nepeceeHIIeB HAXOIWIN HOBBIE Me-
cTa, MOTPEOHOCTh B 3HAHUSIX MOSBJISIJIaCh BHOBb, B OOJIbIIICIH CTEIIEHU —
B MPUKJIAAHBIX 3HAHUSIX, TTO3BOJISIIOIIMX MepecesieHllaM o0pabaThiBaTh
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3eMJII0, CO3JaBaTh HEOOXOAMMBIE MpEeIMEThl 00MXoma U pa3Hble WH-
CTPYMEHTHI JJIsI BO3POXKICHMS peMEce]T, TaK KaK BO BpeMs TiepecesIieHU
JIIoAY Opayii M COXpaHsSUIM TOJBKO camoe Heobxonumoe. MHorna mpoxo-
JAJIA TOMIBI, NECATUIETHSI, TIOKA MepeceieHIIaM yaaBaJloch HAMTH XeJae-
Moe. [ToaTomy oOydeHre HOBBIX HOCUTEJIC 3HAHMSI, HOBBIX XKPEILIOB HE
MOTJIO OBITh TTIOJIHOLIEHHBIM. B pe3ynbrare 3Toro, n3HavajabHbIe 3HAHUS
YaCTUYHO TePSIMCh, YACTUUYHO BUAOU3MEHSIJINCH U, KaK CJIEICTBUE, B
OOJIBIIMHCTBE CJIy4aeB MOCTENIEHHO TpaHCHOPMUPOBAIUCH B puocodc-
KO-MHDOIOTHYEeCKIE YIeHUS. AHAJIOTUIHBIC STBJICHUS ITPOVICXOIVIIN U B
pe3yabTaTe BOEHHBIX TToX0n0B. Beaencrsue x’ Apuiickoro moxona B JIpa-
puauio (dpesusis Uunnst) B 2691 romy 1o p.Xx. u3 beaoBoabs, XKUBYIINM
IUIeMeHaM — JpaBuAaM M HaraM — C MOKOPEHWEM ObUIM MPUHECEHBI 1
3HAHMS, KOTOPhIe, B BUIOU3MEHEHHOM (popme, cTaau GyHIAMEHTOM pr-
Jocodun 1 Mmudoaornu Uugum:

...JIpyrue xe Poabl Packl Benukoii
pacceJisiTcs Mo BceMy JUKy Muarapa-3eMiau
M nepeiayT 3a XuMaBaT-rophl...

Y Hayyart JIIoJei ¢ Koxeit iBeta Mpaka
Mynpoctu Mupa CUSHUIA. ..

Ja06bl MpeKpaTUJii OHU IPUHOCUTD
JKePTBBI CTPallIHbIE, KPOBaBhIE,

cBoeli bornHe — YE€pHoit Matepu

u 3Mesam-/pakoHam u3z Mupa Hasu,

a 00pesin HOBYIO BoxecTBeHHYIO
Myapocts u Bepy...*

BrniocnencrBuu, yacth Myapbix u3dpedueHuit u3 Myapoctu Mupa Cu-
SIHUIA BOLLLJIM B COOPHMK 1101 Ha3BaHueM Pur-Bena, KoTopblii coxpaHWICs
Ha Tepputopuun Muauu. B npeBHeMHIMACKOM 00111eCTBe chOpMUPOBaAJIaCh
cucrema BapH, a mozaHee KacT — 3aMKHYTBIX COLIMAJIbHBIX OOpa30BaHUM,
00BbEIMHSBILMX JIIOACH CTPOro ONpeaeIEHHBIX Tpodeccuii, UCKIIFOYaBIIMX
Mepexo/l U3 OJHOM KacCThl B IPYTYIO U 3aIPEeIaBIINX MEXKACTOBbIE OpaKH.
[IepBoe MecTO B coLMaIbHOM UepapXuu IMpUHALIEKAI0 OpaxMaHaMm, T.€.
XpelaM, 0ObIYHO COYETABILMM B APEBHOCTU (DYHKIIMM CBIILIEHHOCTY X1~
TeJiell ¢ GyHKIMeNH yYEHBIX; 3aTeM, LA KITAaTPUM — BOCHHO-aIMUHMU-

4 «CnaBsiHo-Apuiickue Bemwl», «Kuura mympoctu Ilepyna», Kpyr IlepBbiit,
Canbrug 35, c. 39.
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CTpaTHUBHAs 3HATh; BalillIbU — CBOOOIHBIE YJIEHBI OOIIIMHBI, 3aHUMAaBIIIM -
ecs 3eMJIeIeIMEM, PEMECJIOM 1 TOPTOBJIEH, KaK B TOpOJax, TaK U B AEPEB-
HsX. OTU Tpu BapHbl BO3HUKIIU B Ipolecce GopMUpOBaHUS KJIACCOB Y
apuiicKkux rieMeH (x’ApuiileB v g1a’ ApuiilieB), B TO BpeMsl, KaK UeTBEPTast
BapHa — BapHa IIyap, KyAa BXOAWIU HEMOJHOIPaBHbIE OOIIMHHUKY, Ha
JOJTI0 KOTOPBIX JOCTABAJIMCh CaMble HETIPUSTHBIE BUIbI TPyJa, 00pa3oBa-
JIach, TJIaBHBIM 00pa30M M3 MECTHBIX TJIEMEH, IPaBUA0B U HAroB, MOKO-
PEHHBIX apUSIMU, B XO€ BOCHHBIX I CTBUIA.

HpeBHecnaBsiHcKue Beabl monoxxuan Hayaao ¢priocodcKoit Tpaau-
uuu B [IpesHeit Unauu. B nnauiickom BapuaHTe Beabl COCTOSIT U3 YEThI-
pé€x COOPHUMKOB TMMHOB (CaMXMT), MECHOMEHUI, MarM4ecKux 3aKJrHa-
Huit, MoauTB U T.I1.. Pur-Bennl, CamaBeabl, SmKypBenbl 1 ATXxapBaBeabl
(nmm AtxapBaHrupachl). Kaxablii 13 3TUX COOPHUKOB CO BpeMeHeM 00pa-
CTaJI pa3JIMYHBIMU KOMMEHTAPUSIMU U JOMOJHEHUSIMU PUTYAJIbHOTO, Ma-
ruyeckoro, (pustocodckoro nopsiaka — bpaxmanamu, ApaHbsikamu, Ya-
HumagaMu. CodcTBeHHO, punocodcekue Bo33peHust ApesHeit MHanuu Ha-
unboJjiee MOJHOE OTpaXkKeHUe MOAYYUIM B YIIaHUIIaAax, HO TepBbIe MPO-
01ecku prnococKoro noaxoaa K AeMCTBUTEIbLHOCTU MTPOCIEKUBAIOTCS
yXe B COOpHMKaX BeIMYECKMX TMMHOB, OCOOCHHO B IPEBHEMIIIEM U3 HUX,
Pur-Bene®:

7. [KocMOroHn4YeCKMii TMMH |

Torma He OBLIIO HU CYILIETO, HU HECYLIEro;

He 6b110 HY BO3AYIITHOTO MTPOCTPAHCTBA,

HU Heba Haja HUM.

Yro B aBMxKeHUU 0bL10? IToa UYbKM MOKpOBOM?
Yem ObIITM BOIBI, HETIPOHUIIAEMEBIE, TITyOOKME?
Torma He OBLIO HU CMepTH, HU OeccMepTus, He ObLITIO
Paznuuunst Mexxny HOYbIO U THEM.

bes nyHoBeHUs caMmo coboii apimano EnnHoe,
M Huyero, KpoMe Hero, He ObLIO.

Bnauaje TbmMa Obl1a COKpBITA TEMOIO,

Bcé a10 [ObLIO] HEpa3IUUUMO, TEKYUE.

Ot BeMKoOro 3araca 3apoauiock EnuHoe,
ITokpbITOE MYCTOTOIA.

N navanoce[Toraa) ¢ xenaHusi, — OHO

5 «IpeBHenHauiickas purocobus. HayanbHblii mepuon». Ilepes. caHckput. M.,
1963 .
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bru10 IIepBBIM CEMEHEM MBICIIH.

CBS3Ky CyIIEro 1 HeCyIlIero

OrtpIcKanu, BOCIIPUEMJIA B CEP/LE, IPO30OPJIMBbIE MyAPELIbI.
BepBb nx nmpoctépTa nonepek. beuio au

Bnu3zy [uTo], 661710 U BBEpXY?

Hocutenu cemenu ObLIK, CUIbI ObLIK. BoxaeneHnue —
Buusy, ycunust — BBepxy.

Kro mouctuHe 3HaeT, KTo Terepb ObI ITOBeaall,

OTKyna BO3HUKJIIO 3TO MUPO3JaHbe?

boru [mosiBuMCh| mocyie cOTBOpEHUs €ro.

[Ho] kTo Xe 3HaeT, U3 4ero OHO BO3HUKJIO?

M3 4yero BO3HUKIIO 3TO MUPO3AaHbe, CO3Aa JIU

[KTo ero] nnmm Het?

KTo Buzen aTo Ha BhIciIeM Hebe,

Tot nmouctuHe 3Haert. [A] ecnu He 3HaeT?

Ewi¢ 6osiee mHTEpeCHO MpOCAeAUTh 3a oTpaxXeHueM B ClaBsHO-
Apuiickux Begax uctopun Annantuasl U Erunra. M, ongars-Ttaku, o6
3TOM roBopuTcs B Bemax:

...Benukoe IToxonogaHue npuHECET BETEP

Ja’ Apuiickuii Ha 3eMJII0 cuio 1 MapeHa Ha TpeTh
Jlera ykpwiBath OyneT e€ cBouM benbiM Inamom.
He Oynet nuim 1roasiM 1 XKUBOTHBIM BO BpeMsI
cue u HauHETcs Benukoe IlepeceneHue
notomkoB Poga HebecHoro 3a ropsl Puneiickue,
KOH 3alllMIIAIOT Ha 3aIlaJHbIX pyOexkax

Caaryto Paccenuio...

N noitnyt onu no Benukux Bog,
OxkeaHa-Mops 3aIagHoro,

n niepeHecéT nx Crma HebecHas,

Ha 3emMJ110 be3boponbix moneit,

C KoxXei 1iBeTa miaMmeHu CBsieHHOro OrHsl.
Benukuiit Boxxap mOCTpOUT B 3eMiie TOM
Kamnumie Tpesyoua bora Mopeii.

M 6yner Huit — bor Mopeii

nochbLIaTh UM 0€3CUYETHBIE Japhbl CBOU,

Y CTaHET 3allMiIaTh 3eMiiu ux oT Ctuxuii 31a...

Ho Benukuii nocraTok

OTYMaHUT IrOJIOBbI BOXIEHU U XPELIOB.

Benukas JIeHb U KenaHue 4y>KOro 3aXBaTUT pa3yM UX.
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M nHauHyT oHM araTh boram u noasmM,

M CTaHYT XUTh 110 CBOUM 3aKOHaM,
Hapyias 3aBeTbl Mynpbix [lepBonpeakon
u 3akoHsl bora-Tsopua Enunoro.

M OyayT ncnoab3oBaTh

Cuny Ctuxuii Muarapa-3emin

IUIST HOCTUKEHMSI CBOMX LIETIeHA. ..

W pasrHeBaloT OHM JeSTHUSIMUA CBOMMMU

Hus — Benukoro bora Mopeti...

N yanuroxut Huit u Ctuxuu 3emitio Ty,

M CKpOeTcs OHa B ri1yorHax Benukux Bog,

TaKo Xe KaK CKpbuIach B [IpeBHME BpeMeHa

B ITyOMHaxX ceBepHBIX Boa — CasiieHHas Jdaapusl. ..

Boru Pacel ciacyT yrozneit mpaBeIHbIX

u Cuna HebecHast mepeHeCcET X Ha BOCTOK,

B 3eMJIN JIIOJCH ¢ KOXelt 1iBeTa Mpaka...

a be30opoabix Jroaei,

¢ Koxeli nBeta riamMeHu CasieHHoro Orxs,
nepeHecér Cuna Benukas B 6e3kpaiiHue 3eMiIn
Ha 3axoje Apuna-ConHua aexaiiue...

Jionu ¢ xoxeii iBeta Mpaka OynyT NOYMTaTh
notoMkoB Pona HebecHoro 3a boros...

U OyIYT YIUTHCS Y HUX MHOTMM HayKaM.
Jronu u3 Benukoit Pacet

rnoctposT HoBble Ipanbl n Kanuiia,

M Hayyart JIoJeil ¢ Koxei iBeta Mpaka
BbIpallMBaTh 3J1aK1 1 OBOIIIU...

Yeroipe Pona Packl Benukoit cmeHsist npyr apyra,
oynyT ooyuath JIpeBHeit MynpocTu HOBbIX ZKpeloB...
U CTpOUTh TpupaHbi-IpOOHUIIBI,

B Bue [Op pyKOTBOPHBIX, YETBIPEXTPAHHBIX...0

HuBunuzauus Mmuduueckoit ATIaHTUABI, KaK €€ Ha3bIBaJIU JpeBHIE
rpEKU, COIIAaCHO JaHHOMY MpeJaHUI0, BO3HUKIIA B pe3yJibTaTe rnepecee-
Hus IeMeéH AHTOB 13 bemoBoabks Ha OosbIIoi ocTpoB B 3anagHoM OKe-
aHe-Mope — ATJIAaHTUYECKOM OKeaHe — M CO3JaHMs TaM ellE OAHOIro

¢ CnaBsgHo-Apuiickue Benpl, «Knura myapoctu IlepyHa», Kpyr Iepsbrii, CaHbTHS
5,c.38.
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oyara HMBUIM3auuu. B nanpHeiiem nepecesieHIbl CTaJIM Ha3bIBaTh CBOIO
HOBYIO PoauHy AHTIIaHb, T.€. 3eMJIEK AHTOB. DTO Ha3BaHue, Oaarogaps
JPEBHUM IrpeKaM, Ipeodpa3yeTcsl B ATIIAHTUIY U TTOA 3TUM UMEHEM CcoXpa-
HUTCA B uctopuu. B cBoux Tpynax, [1iaToH ynmomuHaeT 06 ATiaHTUIE U
u3jaraeT MHEHME O TOM, YTO C TMOeIbio ATIIAaHTHUALI Toruoau ApeBHue
3HaHUs. ATJIaHTUAA OMYCTUJIACh HA OKEAHCKOE JHO B PEe3yJIbTaTe IMPUPO/I-
HBIX KaTakJIM3MoB. Pacronaranack ATiaHTH/1a K 3araay oT ceBepa Appu-
ku. [ToaTBepkaeHreM MpaBUILHOCTU 3TOTO CIYKUT 3arafaka v (pakT cyle-
CTBOBaHUS TAMHCTBEHHOTo Hapoja [yaHuu, 0OHapy>KeHHOTO ITOPTYTalb-
IaMM, KOTJa OHU, B O4epeIHOM pa3, oTKpbLIn KaHapckue ocTpoBa, Ha KO-
TOPBIX, K CBOEMY YAMBJIEHUIO, OOHAPYKMJIU 0€JIOKOXMX a0OPUTEHOB, KO-
TOpbIE TTO CPABHEHUIO C HU3KOPOCJIBIMU MOPTYTaIbliaMU BBITJISIACNA THU-
raHTaMH1 CO CBOMM JABYXMETPOBBLIM POCTOM. DTU ToJ1yOOTIa3ble U CBETIO0-
BOJIOChIE TMTaHThI 00UTaIM Ha KaHapCKMX OCTOBax, HO HUKOT/Ia HE IOCTU -
raay apuKaHCKOro KOHTMHEHTa, pa3IM4YMMOro B XOPOIIYIO MOroay C
3TUX OCTPOBOB. MHTEpeceH 1 TOT (PaKT, UTO MOPTYTra/iblibl OOHAPYKUIN Ha
3TUX OCTPOBAX M OJNYABIINX JOMAITHUX XKMBOTHBIX. CKIagbIBacTCS BIIC-
YyaTJICHUE, YTO T'yaHYM ObUIM MOTOMKAMMU JIIO/Iei, BBIOPOIIIEHHBIX BMECTE
C CO CBOMM JIOMAalllHUM CKOTOM Ha HeoOMTaeMbIii OCTPOB, II€ OHMU CO
BpeMeHEeM OuYaiv WK, 110 KpaiiHel Mmepe, yrpaTuin 00JIbIIMHCTBO 3HA-
HUIA, KOTOpbIMU 00agaiu. Mx 361K ObLI COBEPILIEHHO HE U3BECTEH MOpP-
Tyraiblam. K coxaneHnto, arpecCuBHasl MOJUTUKA MOPTYTablLIeB PUBEIa
K TOMY, YTO CBOOO0IIOOMBBIE TYaHUM ObLIIA YHUUTOXKEHBI COJITaTaMU WU
noruou ot 0oJie3Hel, 3aBe3¢HHBIX HAa OCTPOBA, 1 KOTOPBIX OHU HE 3HAJIU.
MHTepecHO 1 TO, YTO HapaBHE ¢ MY>KUYMHAMU CpakaJauCh U XEHIIUHBI, KO-
TOpbIE MPEAIIOYIN CMEPTh paOCTBY. B pe3ynbrare BCero aToro, oauyaBiine
MOTOMKHM ATJIAHTOB MOJHOCTBIO MCUYE3JIM U YHECIU C COOOM elIé OmaHy
TaitHy uctopum. Te e, KTo BCE-TaKu TOCTUT a)pUKAHCKOTO KOHTUHEHTa,
JOCTUTHYB HU30BUi Huita, co3many HOBYIO LIMBUIN3ALINIO — LIMBUJIM3a-
nuto JIpeBHero Erunra. U3 npeBHeernneTcKux nmpeaaHuii U3BECTHO, 4YTO
3Ta CTpaHa OblJla OCHOBaHA AEBATHIO benbiMu boramu, npulileammmMu ¢
Cesepa. [ys1 HerpouaHOTO HaceldeHMs ApeBHero Erurmra, Genokoxkue
MpUIIEbIBI, MOCBSIEHHBIE B IpeBHUE 3HaHUS, HECOMHEHHO, ObLIN,
Kak borwu. [1puinenblibl He TOJBKO MOAYMHWIN ce0e HETPOUIHbIC TIJIEMEHA
HpeBHero Erunra, HO M HAy4YUJIU KX MHOTOMY: YMEHUIO CTPOUTD XKUJIbE U
XpaMbl, BJIaJeTh TEXHUKOM 3eMJIeAe/INsI, )KUBOTHOBOJICTBY, OPOLIIEHUIO, pe-

32



Inasa 1. AHanuTUYECKUI 0030p

MEcaaM, CyTOBOXIEHNIO, BOGHHOMY MCKYCCTBY, MY3bIKE, aCTPOHOMUU,
03311, MEIULIMHE, CEKpeTaM Oalb3aMUPOBAHMSI, UCITOJIb30BAHUIO MOJIE3-
HBIX MCKOITaeMbIX, TaiiHBIM HayKaM. Co31ajiu KaCTOBYIO CUCTEMY, UHCTH -
TYT XpedyecTBa U UHCTUTYT (papaoHa. JI'oOOTBITHO U TO, YTO BCE, IEPEUU -
CJICHHOE BBbIIII€, TIOSIBUJIOCH CPa3y, OMHOBPEMEHHO, a He ObLJI0O Pa3BUTO I10-
CTENEHHO, KaK JOJIXKHO ObLIO ObI ObITh, B CTy4ae IMOCTEIIEHHOTO Pa3BUTHS
LIMBWJIM3ALUKU. A 3TO TOJbKO MOATBEPKIAET MIPUBHECEHHOCTh 3TUX 3HA-
Huii. KpoMe Toro, B HacTosiiiee BpeMsl 10Ka3aHo, YTO IePBbIC YEThIPE 1 -
Hactun MapaonoB [IpeBHero Erunra 66011 OenbimMu moapbmu. Mcciaeno-
BaHME HAWIEHHBIX MyMUI MEPBBIX IUHACTUN MOATBEPXKIAECT 3TO HECO-
MHeHHO. TakuM obpa3zoM, ApeBHHE MUQBI TTOJy4alOT HAydYHOE TTOATBEP-
XKJIEHUE CBOEI peasbHOCTH, YTO TAa€T OCHOBAHME CUMTATh, YTO U IPYyrre
MU®BbI, BITOJIHE BO3MOXKHO, UMEIOT T10J, co00i1 peasibHbIe (pakThl. MHTEpE-
CEH U Apyroi pakT ApeBHEETUNETCKOMN [IMBUIM3ALIMN — 32 MHOTHE ThICS -
YU JIET CYIIECTBOBAHMS, 3Ta LIUBWIM3ALMSI HE CO3[ajla HUYEro HOBOTO.
HpesHue 3HaHust benbix boros mpeBpaTUINCh 1J1s1 TOTOMKOB B CBSITHIHU,
OXpaHsieMble KaCTOM XKPe1i0B — 3HAHMSI IPEeBPaTUIIMCh B 1OTMbI. 2Kpe1ibl
TOJIBKO MepeaaBalv HOBBIM IMTOKOJIECHUSIM 3HAHWSI, KOTOPbIE CAMU B CBOIO
ouepeab, MOJYYMINM OT CBOMUX yuuTesieid. JIroGast momnbIiTKa 4TOo-HUOYAb
W3MEHUTh BOCIIPUHUMAJIACh, KaK KOIIYHCTBO; 3BOJIIOLIMOHHOE Pa3BUTHE
€rMneTCKON HUBUIM3ALIMU ObLIO «3aMOPOXKEHO» XXpellaMyu Ha MHOTUE
ThICSUENeTUsI. M1 3TOT MPUCKOPOHBINA (paKT cTal OCHOBHOW MPUYMHOM
YHUYTOXEHMSI eruneTckoil muBuan3zauuu. Ho nepen tTeM, Kak moruOHyTh,
OHa OpocuJjia CBOM ceMeHa 3HaHMI B 0J1arolaTHYIO0 MOYBY CBOMX COCEIEH.
Tavinbie 3HaHus 13 Erunra nonanu B JIpeBHiowo [peunto, HaydyHbIE
Tpyabl GUI0CcOPOB U YUEHBIX KOTOPBIX coxpaHmna Mcropus. K coxane-
HUIO, OTPOMHOE YK CJI0 APEBHEETUIIETCKUX MAaHYCKPUIITOB, ITEPraMeHTOB,
KOTOpbIe HauaJl coouparth elg AnekcaHap MakenoHCKMIA U er0 CITOABUXK -
HUKU TI0cje MokopeHus Erunta, moruGam Bo BpeMs Ioxapa AJeKCaH-
JIPUICKOI OMOIMOTEKH, YCTPOCHHOM (haHAaTUYHBIMU XpUCTUaHAMU. EnnH-
CTBEHHOE, YTO COXPAHMUJIOCH A0 HAILIErO BpeMEHM, TaK 3TO MOTMJIbHUKU
(bapaonos u 3Hatn Erurnra, na u T0, TOJIBKO MOTOMY, UYTO OHM ObLIX TIA-
TeJIbHO CIPSITaHBbI, 4 TOTOM U 3achIlaHbl neckamu. MUMeHHO Mo3ToOMy HC-
topust Erunra nsydanach TOJBKO MO (ppecKaM U HAAMKUCIM B TUpaMUIaxX
1 MOTWJIbHMKaX. UMEHHO MO3TOMY MaJIO UTO U3BECTHO O >KM3HM KUBBIX
HpesHero Erunra, 06 nx ¢puiiocopckux 1 HaydHbIX MPEACTaBICHUSIX.
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BecbMma mo6onbiTeH 1 TOT (hakT, uro CraBsiHO-Apuiickue PyHBI 1
Erunerckue Meporimgbl UMEIOT MHOTO OOIIEro, a HEKOTOPhIE U3 HUX —
MPOCTO TOXKIECTBEHHBI... TaKM 00pa3oM, MPaKTUUYEeCKU He OCTaJIOCh CBU-
JeTesIbcTB 0 puaocodun U HaydyHoit mbicau JApeBHero Erunra, TonbKO
TalHbIE XpaHWJIUIIA MAaHYCKPUNITOB, CO3aHHBIX XpaHUTEISIMU TaiitH, N30¢-
>KaJId y4acTHU ObITh COXCKEHHBIMU, HO U IO CUX MIOP OHU HE U3BECTHBI 111U -
POKMM MaccaM. DT MaHYCKPUIThI CTaJI OCHOBOI CO3AaHUSI MPAKTUIECKI
BCEX TalfHBIX OOIIIECTB — PO3EHKPEN1IepOB, MUIMMIOHAPUEB, MACOHOB U T.1.
Tem He MeHee, 3HaHMS ApeBHero Erunra He rcyesnu 6eccieqHo, a HalluIx
CBOE TIPOIOKEHME U Pa3BUTHE B IpeBHErpeueckoi puaocoduu.

JpeBHerpeueckast puiocodusi BO3HMKIIA HE COOCTBEHHO B Ipenun,
He Ha bajikaHCKOM IOJTyOCTpOBE, a HA BOCTOYHOM OKpanHe Ipe4ecKoro Mu-
pa — B MOHMICKMX TOPOAaX 3aragHoro rmobdepexbss Majoit A3un, OCHO-
BaHHBIX IPeKaMM M Pa3BUBIIMX paHbIle, YeM 3TO MPOM3OIIIO B caMOii
Iperu paboBIageIbYECKYIO MPOMBIILIEHHOCTD, TOPTOBJIIO 1 BHIPOCIIYIO
Ha MX OCHOBE JIYXOBHYIO KYJBTYpY. DTa KyJIbTypa co3aaBajach IO/ BJIM-
siHUeM OoJiee IPEBHUX BOCTOUHBIX LMBUAM3auuii BaBunona, @®uHuKNN,
Erunta. I1epBble MaTepuanucTUUYeCKKe yueHUs BOSHUKIU B Musiete, KpyTi-
HeieM B 6 B. 10 H.3. U3 MaJloa3uaTCKUX IPEYECKUX TOPOJIOB, Ha TpaHU 7-
6 BB. 10 H.3. B HEM X1JIM M co3MaJIM CBOM IIIKOJIBI MIOCJIEIOBATEIbHO TPH
meicautenst: Panec, AHakcuMaHIp 1 AHaKCUMEH. 3aJaBIINCh BOITPOCOM
0 TOM, OTKY/a BCE BOZHMKAET U BO UTO BCE MpeBpallacTCsl, OHU MCKAIU Ha-
4aJjio MPOUCXOXICHUST U MU3MEHeHUs Bcex Beleit. [1pu aToM, oHU MOHM-
MaJiv IIepBOBEIIECTBO, HE KaK MEPTBYIO M KOCHYIO MaTepUIO, a, KaK Bellle-
CTBO, XXMBOE B 1I€JIOM UM B 4acCTsIX, HaAeJAEHHOE Ay1Ioi 1 nBmxkeHuem. Ma-
nec (KOoHell 7-To — mepBast MOJIOBUHA 6-TO B. IO H.3.) OBLI AeSITEIEM, CO-
eIMHUBIIMM MHTEpEC K 3arpocaM MPaKTUIECKOM XKU3HU ¢ TTTYOOKMUM MH-
TEPECOM K BOITPOCaM O CTpOeHUM MUpo3aaHusi. OH ObLT THAPOUHXKEHEPOM,
Pa3HOCTOPOHHUM YYEHBIM M MBICIMTEIEM, U300peTaTeIeM aCTPOHOMMU-
yeckux npubopos’. Kak y4éHbIil, OH IMPOKO TpociaBuiicd B Ipernu,
cIesaB yIauyHoe TIpecKa3aHnue COJTHEYHOTO 3aTMEHUS, HaOJII0AaBIIETOCs
B Ipeunu B 585 1. 1o H.3. 1151 aTOTO Npeackazanust Pajec UCoab30Ba Mo-
YyepriHyThie UM B Erurnre actpoHoMu4eckue CBeACHMSI, BOCXOISIIINE K Ha-
OI0eHUSIM 1 0000IIEHUSIM BaBUJIOHCKOI HayKH, UTO SIBJISIETCSI KOCBEH-

7 B.®D. Acmyc. «<AHTUYHas punocodusi». YuebHoe nmocobue, ¢. 24. W3a. 2-e, gor.
M., «BplIcias mkoma», 1976 1.
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HBIM TIOATBepXKAeHueM Haauuus B JIpeBHeMm Erurre HaydHBIX 3HAHMIA.
CBou reorpapuueckue, aCTpOHOMUYECKHE U (pu3nmdeckue mo3Hanus Pa-
Jlec cBsi3al B CTpoiiHOe (puytocodckoe MpeacTaBjleHre O MUpe, MaTepu-
aJIUCTUUECKOE B OCHOBE, HECMOTPsI Ha SICHbIE CJielbl MU(POIOTMIECKUX
npeactapieHuii. Majec mojarai, 4ToO CYIIECTBYIOIIEE BO3HUKIIO U3 HEKO-
€ro BJIaXKHOTO MePBOBEILECTBA, WU «BOAbI». BCE MOCTOSTHHO poXXIaeTcs u3
3TOro eAMHOro ucTouHrKa. Cama 3eMJisl Iep>XKUTCS Ha BOJIE M OKPYKeHa CO
BCeX CTOPOH okeaHoM. OHa TpeObIBaeT Ha BOJEe, KaK JIMCK WU J0CKa,
MUlaBallas Ha MOBEPXHOCTU Bogoéma. B To ke BpeMsi, BEIIECTBEHHOE
MEepPBOHAYAJIO «BOJbI» M BCSI MTPOUCIIEAIIAs U3 HEE TTPUPOIa HE MEPTBbI, HE
JIMIIEHBI oylIeBIEHHOCTU. Bo BeeneHHolt — BcE€ HamoTHEHO 00XKECTBEH-
HOI CYIIHOCTBIO, BCE omyuieBieHo. Dajecy IpUHAIIEKUT TOIBITKA pa-
300paThcsl B CTPOSHUM OKpyxKaroliein 3emito BeeneHHOI, onpeaenTh, B
KaKOM TTOPSAKE PaCHOJI0XEHbBI, II0 OTHOLIEHUIO K 3emiie, HEOECHBIE CBe-
tiia: Jlyna, CosHile, 3B€31b1. B aTOoM Bormpoce Manec onmpascs Ha pe3yib-
TaThl BABUWJIOHCKOI Hayku. Ho OH mpencTaBiisiyi MopsiioK CBETUIT OOpaTHBIM
TOMY, KOTOPBI CYIIIECTBYET Ha CAMOM JIeJie: OH MoJiaraj, 4To OJIXKe BCEero
K 3eMJIe HaXoIITCs, TaK Ha3bIBAEMOEe, HE0O HEMOABUIKHBIX 3BE3/T, a TAJIbIIIE
Bcero — CoJHie. DTa olMOKa Obljla MCIpaBlieHa €ro Mpoa0JIKATEISIMU.

Ero coBpemeHHUK, AHaKCUMaHIp®, TpU3HaI €MUHBIM U ITOCTOSTH-
HbIM UCTOYHUKOM POXKIEHUS BCEX Belllel yXKe He «BOIy» U BOOOIE, He Ka-
KOe-JIM0O0 OTAEIbHOE BEIIECTBO, a MePBOBEIIECTBO, U3 KOTOPOIro 000Co-
ONSTIOTCSI MPOTUBOMOJIOXKHOCTH TEIJIOTO M XOJOAHOTO, Jalole Havyalo
BCEM BellECTBaM. DTO IEPBOHAYAJIO, OTJUYHOE OT OCTAJIbHBIX BEILIECTB (1,
B 3TOM CMBbICJI€, HEONPEACJIEHHOE), HE UMEeT I'paHULL U ITIOTOMY €CTh «0ecC-
npeaeibHoe». [1o 060co0/IeHMM U3 HEero TEIIOTro 1 XOJOAHOI0, BOZHUKJIA
OrHeHHasl 000JI04Ka, 00JIeK1ast BO3ayX Haja 3eMieid. [Tpurekaromuii Bo3-
JyX TIpOpBajl OTHEHHYI0 000J04YKY U 00pa3oBas TPU KOJiblla, BHYTPU KO-
TOPBIX 0KA3aJ10Ch 3aKJIFOYEHHBIM HEKOTOPOE KOJIMYECTBO MPOPBABIIETOCS
HapyxXy orHsi. Tak pou3ouIn Tpu Kpyra: Kpyr 38€31, CoaHua u JIyHbI.
3emtst, o (popMe momoOHast cpe3y KOJIOHHBI, 3aHUMAaeT CEpeAnHy MUpa 1
HEIOJBW>KHA; )KUBOTHBIE U JIFOIU 00Pa30BaINCh U3 OTJIOXKEHMIA BBICOXIIIE-
o MOPCKOTO JHA U U3MEHUJIU (pOPMBI, TIpU Nepexojie Ha cyiny. Bcé 00o-
coOuBIIIEeCs OT OECIIPEAETbHOTO I0JXKHO, 32 CBOIO «BUHY», BEPHYTHCS B

8 Tam ke, c. 25.
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Hero. [Toatomy, MUp — He BedyeH, HO, IO pa3pyLIEHUIO eTo, U3 becrnpe-
JeJIbHOTO BBIAESETCS HOBBIM MUP, M 9TOM CMEHE MUPOB HET KOHIIA.

[TocnenHuuii B psaay muieTckux ¢puiaocod@oB — AHaKCUMEH®, 10-
CTUTIIMI 3pesIocTH, KO BpeMEHU 3aBOeBaHus MujieTa nepcamu, — pa3Bul
HOBBbIE TIpefacTaBieHus1 o Mupe. [IpuHsB, B KauecTBe MEpBOBEIIECTBA,
BO3/yX, OH BBEJ HOBYIO M BaXKHYIO M0 O MPOLECCE Pa3PEeKEHUS U CTy-
LLIEHUSI, TIOCPEICTBOM KOTOPOIO, U3 BO3IyXa 00pa3yloTcsl BCe BEIleCTBA:
BOJa, 3eMJisd, KAMHU U OrOHb. «Bo3myx» sl Hero — apixaHue, OOHUMAa-
Io11Iee BeCh MUP, TOA0OHO TOMY, KaK Hallla Aylia, Oyayuyu AbIXaHUEeM, Aep-
xuT Hac. [To mpupoze cBoeit, «Bo3ayx» — poj Mapa Wiu TEMHOTo obJiaka
U CPOJHU MYCTOTE. 3eMJIsT — TUIOCKUIA IUCK, TMTOJIePKUBAEMbIi1 BO3IYXOM,
TaK ke, KaK MapsIiire B HEM IIJIOCKKE, COCTOSIIIIME U3 OTHS, TMCKW CBETHUI.
AHaKCMMEH UcIpaBW yueHue AHAKCUMaHApa O MOPSIIKE paCIOI0XKEHUS
B MUpOBOM ITpocTpaHcTBe JIyHbl, ConHia v 3B€31. COBpEMEHHUKU U MO~
caeaymolye rpeyeckue Guiaocodsl npuaaBaiu AHaKCUMEHY 3HaYeHUe
OosblIee, YeM IPYTMM MUJIETCKUM riocodaM. AHAIU3UPYs IPeIcTaBIe-
HUS 9TUX (prs10codoB 0 MPUPOAE, HEBOJILHO OpocaeTcsl B IJ1a3a TOT (PaKT,
YTO KaXKIbI U3 HUX MOJy4YUJ 3HAHUS He 1ieJIbHbIe, a OTpbIBOUHBbIE. U 1cC-
MOJIb3YsI KaXKIbIN «CBOI» OCKOJIOK, IMBITAIMCh TOCTPOUTH CBOIO KAPTUHY
Mmupo3aaHusd. HemonHota, He3aBepIIEHHOCTh M3HAYAIBHOTO (byH/IAMEHTA,
Ha KOTOPBIIi OHU OMUPAIUCh, IPUBOAMIIA K OTHOOOKOCTU, CUJIBHOMY HC-
KaXXeHUIO KapTUH MUPO3TAaHUsI, UMU CO31aBaeMBbIX.

Becbma MHTEpeCHBI KOCMOJIOTUYECKME MPEACTaBIeHNST DMIIEI0KIIA,
JesITeJIbHOCTb KOTOPOTO MpoTeKaia B AKparaHTe (ArpureHre) Ha oepery
Cununuu B 5 B. 10 H.9. CoriacHO KOCMOJIOTMY DMIIeI0KJIa, BOKPYT 3eMIn
CYILIECTBYIOT JBa Bpallamoluxcs mnojaymapus. OQHO U3 HUX COCTOUT 1ie-
JINKOM U3 OTHS, IPYyroe, CMeIIaHHOe, COCTOUT M3 BO3AyXa U U3 IPUMECU
HEOOJIbIIIOT0 KOJIMYECTBA OTHS. DTO BTOPOE MOJIyllIapye MPOU3BOAUT CBO-
UM BpallleHUeM siBJieHrne HouM. Havano ABMXKeHUsI MPOU30IILI0 OT Hapy-
LIEHUSI paBHOBECHSI, BCIEACTBME MpUcoeanHeHus: orHs. CorjaacHo ac-
TPOHOMUUYECKOI runotese Dmmenokia, ConHile, o CBoeii mpupoae, He
OrHeHHoe. [IHeBHOE CBETUJIO, BUIMMOE HAMU KaXXblii 1IeHb HAa HEOECHOM
CBOJIe, €CTh, 0 DMIMENO0KIY, TOJIbKO OTpaXK€HUEe OTHSI, MOJOOHOE TEM,
KOTOpbIe ObIBAIOT Ha Boje. JIyHa oOpa3oBaiachk U3 BO31yxa, YBJICUEHHOTO

 TaM XKe, c. 26.
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OTHEM. DTOT BO3IYX CTYCTUJICS HaBepXy, Harmomooue rpaga. Ceetur JlyHa
He COOCTBEHHBIM CBETOM, a ucxoasium oT ConHia. @opma Mupo3naHus
He IIapoBUIHA, B TOYUHOM cMbIcie. Mup npubamkaeTcs, 1o cBoeit (hopme,
K sIi1Ly, JIexkalieMy B TOPUM30OHTaJIbHOM TosoxkeHun'’. OH mpeacTaBisi,
YTO 3BE3MbI MPUKPEIUIEHBI K TBEPAOMY KPUCTAJIOBUAHOMY HEOECHOMY
CBOJY, TUTAHEThI XK€, ABUXKYTCS CBOOOJHO. DMMENOKII YK€ SICHO OTIrYall
IUIAHEThI, UMEIOLIKE BUIUMOE IBMKEHME IO OTHOILIEHUIO K OKPYXKAIOIIUM
X 3B€37aM, OT BUAMMO HEIOJABUXKHBIX, MO0 OTHOIIEHUIO APYT K APYTY,
3B€31. B3rnsa Ha JIyHy, Kak Ha Tejio, oOpa3oBaBlIeecs MyTEM CTyILIEHUS
BO3/yXa 1, CTaJI0 ObITh, HE CAMOCBETSI1LIeeCs, IToACKa3al DMIEAOKITY 00bsI -
CHEHME COJIHeUHBIX 3aTMeHUI. [IpruurHy MX OH BHJEI B TOM, UTO MHOTAA
téMHas JIyHa 3acioHseT co6oit ConHue. [eHuanbHOM 1S TOTO BpeMEeHU
ObL1a gorajaka OMIea0K/Ia O TOM, YTO CBETY TpeOyeTCsl U3BECTHOE BPEMSI
IS pacpOCTPaHEHUS B TPOCTPAHCTBE. DTa J0rajaika MoJHOCTbIO POTU-
BOpeuMia BCeM TOTIAIIHUM MPEICTaBASHUSIM O TIPUPOJIe CBETa.

Bo BTOpoOIi1 monoBuHe 5 B. 10 H.3., Ha ceBepe Ipennu, Bo Ppakun,
TOSIBUJICSI HOBBII LISHTP pa3BUTUSI HAyKU 1 hrtocoum — ropoa AGIepHl.
B HEéM mpoTekana nedarenbHOCTh JIEBKUIINA B €r0 3peiiylo Mopy, a TakXe,
nesTeIbHOCTh JIeMOKpHTa, CO3AaBIIMX HOBOE YUeHNe — aTOMUCTUYECKUI
Matepuanu3M. HazpaHue yueHus: MOKa3bIBaeT, YTO OCHOBHOE (pHU3UUECKOe
(1 punocodckoe) Bo33peHue JleBkumnria u JleMoKprTa COCTOUT B TUIIOTE3€
O CYIIIECTBOBAHMM HEAECIMMbBIX YAaCTUII BelliecTBa. [peyeckoe cioBo «ato-
MOC» O3HAUaeT: «<HeIeTUMbI», «Hepa3pe3aeMblii Ha yacTu». [1o cooOie-
Huto Cummivuus, JIeBkunn u JIeMOKpUT roBOpuin, 4To Havasa (pusu-
YeCcKHUe 3JIEMEHThI) — OECKOHEUHBI 110 YHUCITY, M UX OHU Ha3bIBaJIM «aTOMa-
MUW» U CYUTAIIM UX HEAECTUMbIMU U HETTPOHULIAEMbIMU, BCJEACTBUE TOTO,
YTO OHM a0COJIIOTHO IUIOTHBI U HE 3aKJII0YaloT B cede mycToThl. OHM roBO-
PUIIM, YTO pa3aeieHue IMIPOMCXOIUT, Ojarogaps MycTOTe, 3aK/II0YaIOLecs
He BHYTPHM aTOMOB, a B TeJlaX, aTOMBI Xe, OTAeJIeHbI APYT OT Ipyra B Oec-
KOHEUYHOM ITyCTOTe U pa3nyaloTcs BHEIHUMU (popMamMu, pa3Mepamu, Mo-
JIOXXKEHUEM U OPpsIAKOM'!. ATOMBI HOCSTCS B IIyCTOTE, HACTUTAs! APYT IAPY-
ra, OHU CTaJKMBAIOTCS, MPUYEM, TAE CAYUMUTCS, OJHU OTCKAKUBAIOT APYT
OT ApyTa, APYyTrUe CUEIUISIOTCS WK CILJIETAIOTCSI MEXXIy COOO0M BCJIeACTBUE

10 B.®. Acmyc. «<AHTHYHAs dutocodus». YueOHoe rmocodue, c. 68-69. Uz, 2-¢,
non. M., «Beiciag mkona», 1976 .
' Tam xe, c. 138-139.
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COOTBETCTBUS (POPM, pa3MepoB, TTOJOXKEHUIN U mopsiakKoB. OOpa3oBaB-
LIMeCcs] COeAUMHEHUS AepKaTcsl BMECTe M, TaKUM 00pa3oM, MPOU3BOMAST
BO3HMKHOBEHUE CJIOKHBIX TeJ1. JIeBkum u JIeMOKpUT mosiaraiu, 4To 0ec-
KOHEYHO He TOJIbKO YMCJIO aTOMOB BO BeesleHHOM, HO 1 YK CJIO BO3MOXKHBIX
111 pa3IMYHBIX aTOMOB (OpM, T.e. uxX puryp, ouepraHuit. CyliecTByloT
aTOMbI CaMOI pa3IMYHOM (hOPMBI: IIAPOBUAHBIEC, TMPaMUAATbHbIC, HE-
MPaBWILHOU (hOPMBI, KPIOUKOBATHIE U T.IT. YMCIIO 3TUX pa3InYHbIX (popM
OeckoHeuHo. JlokazaTebCcTBO 0€CKOHEYHOro yrciia (popM aTOMOB, KOHEY -
HO, HE MOTJIO ObITh O9MITMPUYECKUM, BCJIEICTBME HEBUIMMOCTHU 1 HEOCSI -
3aeMOCTH 3TUX (POPM, a TOJIBKO JJOTUUECKUM. ATOMUCTHI HE CTaBSIT BOIIPOC
0 TIpUYMHE IBMKEHUST aTOMOB. OHU He CTaBsIT €ro, He BCAeACTBHUE «Oec-
KOHEYHOCTU», KaK lyMaJl O HUX ApUCTOTEIb, a TOTOMY, UTO ABV>KEHUE aTo-
MOB IPEACTaBISIETCS UM M3HAYaIbHbIM CBOMCTBOM aTOMOB. IMeHHO, Kak
W3HaYaJIbHOE, OHO HE TpeOyeT 00bsICHEHUS TpUYrHbL. Ho yueHue o nBu-
>KEHUM aTOMOB He €CTh M IPOU3BOJIbHOE YyTBEpKIeHUEe puocoda o ToM,
4YTO MPOMCXOIUT B 00J1aCTU YYBCTBEHHO HEBUIMMOTO U HEBOCTIPMHUMA-
eMoro. Teopusi 0 HEBUAMMBIX HAMM JIBMKEHUSIX BECbMa MaJIbIX aTOMOB
BHYIIIAETCS HAIlIEMy YMY HaOJIIOIeHUSIMU HaJ MPOLIECCaMU U SIBICHUSIMMU,
MPOUCXOISIIUMU B YYBCTBEHHO BOCIIPMHUMAEMOM TIpUPOJIEL.

Teopust aromun3zmMa Bo3HukIIa y JIeBkurimna u Jlemokpurta, Ha OCHOBa-
HUM HAOJIIOACHWI M HEKOTOPBIX aHaloruid. [Ipenmerom aTux HabmoaeHU
OBLIM TaKKe 00IEU3BECTHBIC (DAKThI, KAK CIIOCOOHOCTh HEKOTOPBIX TBEP-
JbIX Ted cxXuUMaTbesl. Ecim Tema MoryT cokpaiaThCsl B CBOEM 00ObEME,
3HAYUT, OHU COCTOSIT U3 YACTUIL, MEXKITY KOTOPHIMU UMEETCS MYCTOE MPO-
CTPaHCTBO, MHAUe, KaK MOIJIM Obl OHU YMEHBIIUTHCSI B 00bEMe? B cooT-
BETCTBMU C 3TUM, JIeMOKPUT TOSICHSLI, UTO OOJIbIIAST UJIM MEHbIIIAsl CTe-
MeHb TBEPAOCTU U MSITKOCTU «COOTBETCTBYIOT OOJIbIICH MM MEHBIIEH
CTETeHM TUIOTHOCTU U pa3psiK€HHOCTW». Bce Bellu M Tejla BUAMMOTO,
OIIYIIIaeMOT0 MUpa, COIJIACHO MX YUYEHUIO, BO3HUKAIOT B Pe3yJibTaTe Bpe-
MEHHOI'O COCIMHEHMS HeBUAMMBIX M HEOCSI3a€MBbIX BEIIECTBEHHBIX Ya-
CTUII. DTU YaCTUIIBI YK€ He 00J1a1a10T, Bpa3pe3 ¢ AHaKCaropom, IMoTeHIIM -
aJIbHOM JETMMOCTBIO 10 0€CKOHEYHOCTH. DTO — YaCTULIbI, ADCOIIOTHO He-
JIeJUMBbIE W TIOTOMY Ha3bIBaeMble «aTOMaMW». ATOMBI, TT0 X IpeACTa-
BJICHUSIM, HACTOJILKO MaJjible YaCTULIbI BEIIECTBA, UYTO HETIOCPEACTBEHHO,
MPY ITOMOIIM YYBCTB, MX CYILIECTBOBAHUE HE MOXET ObITh OOHAPYKEHO: O
HEM MbI TOJIBKO 3aKJII0YaeM, Ha OCHOBAHUM J10Ka3aTeJIbCTB WU JOBOIOB
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yMa. KocMo10rusi aToMMCTOB M MX KOCMOTOHUSI B CBOMX Pa3JIMUYHbBIX
YacTsX COOTBETCTBYIOT pa3HbIM YPOBHSIM Pa3BUTHUsI aHTUUHOM HAyKU U T10-
TOMY, B OT/I€JIbHBIX CBOMX YUYCHUSIX JAJIEKO HE paBHOLICHHBI. B HEKOTOpBIX
KOCMOJIOTUYECKUX WUIESIX aTOMUCTBI HAAO0JITO OMEPEAUIN CBOE BpeMsl, B
JIPYTUX OCTAJIMCh MPUMEPHO Ha TOM YPOBHE, KOTOPOTO JOCTUIJIa MUJIET-
CKasl 1IKOJIa, B JIMLIE CBOETO MOCIEeIHEro NpeaCcTaBUTEII — AHaKCUMEHa.
HoBbIMUY TOCTMKEHUSIMU ATOMMCTOB ObLIM UX YYEHMST O OECKOHEYHOCTHU
BceneHHoii 1 0 6ecuncaIeHHOCTU MUPOB, OMHOBPEMEHHO CYILECTBYIOLINAX
B OECKOHEYHOM MHUPOBOM IPOCTpaHCTBe. YueHue JleBkurmna u Jlemokpura
0 OecKoHeYyHOCTU BcesieHHO# mpsiMO BBITEKAeT U3 UX MPEICTaBICHUS O
OECKOHEYHOCTH ITYyCTOr0 MPOCTPAHCTBA U U3 TPEACTaBICHUSI O OECKO-
HEYHOM 4YuCJie aTOMOB, ABMXYIIUXCs B mycToTe. [Iporiecc o6pazoBaHus
OCCKOHEYHOTro 4ucjia MUPOB B O€CKOHEYHOM MPOCTPAHCTBE aTOMMCTHI
MPEICTABIISUIN CIAEAYIONIMM 00pa3oM: «BbIASSSICh U3 OECIPeaeIbHOTO»,
HECETCSI MHOXECTBO pa3HOOOPA3HBIX MO (hOpMaM TeJl «B BEIMKYIO ITYCTO-
Ty» 1 BOT OHU, COOPABILIMUCH, IPOU3BOIST €IUHBII BUXPh, B KOTOPOM, Ha-
TaJKUBasICh APYT Ha ApyTa U BCIYECKU KPY>KACh, OHU Pa3AesIIOTCs, TIPU-
4€M, TTIOJOOHBIEC OTXOMAST K MOI0OHBIM. MIMetolre Xe OArnHaKOBbIN BeC,
BCJIEACTBHE OOJIBIIIOIO CKOIUJICHUS, Y2KE€ HE B COCTOSIHUM 00Jie€ KPYXKUTh-
cs... TakuM 06pa3oM, TOHKHME TeJblla OTCTYNAlOT B HAPYXKHbIEC YACTH ITy-
CTOTHBI, CJIOBHO, KaK Obl, oTjieTas K nepudepuu. IIpoune xe, «ocTarorcs
BMECTE» 1, CIUIETAsICh MEXy COOO0, IBMKYTCSI BMECTE U 00pa3yloT, Mpe-
KJIe BCEr0, HEKOTOPOE 11apoo0pa3Hoe CoeIMHEHNE. DTO 1Iapoodpa3Hoe
COeIMHEHME OTIeJIsIeT OT ce0s1, KaK Obl, 000J104KY, 00bEeMJIIONIYIO B ce0e
pa3HooOpa3Hbie Tesa. Ha nepudeprn BUXpsi, U3 MOCTOSTHHO CTEKABLIIMXCS
CILUIOLIHBIX Macc, oopa3oBaiach TOHKast obonouka. [TprnunHoii e€ o6pazo-
BaHUS OBLIO BpallleHWE TE U COMPOTUBIIEHUE LIeHTpa. TakuM crmocoooMm
BO3HUKJIa 3eMJIsI: CHECEHHBIE K LIEHTPY MacChl CTAJIU J€PKAThCSl BMECTE.
Ha stom mpouecc He octaHoBuUIIcsa. OOpa3oBaBiasicss Ha nepudepun
000J1049Ka TMpoJoJIKajia YBEIUYMBATBCS, YBIeKaemMas BUXpeM, Tepude-
pUs IpUCOEIMHSLIA BCE, yero Obl OHA HM Kacanach. B pe3ynbraTe, HEKO-
TOpbIe KOH(UTypalMu TeJl o0pa3oBaiu coenuHeHus. Korma atu tena, ne-
PBOHAYaJbHO BJIa>XKHBIE, BEICOXJIM, OHU CTAJIU KPYXKUTHCSI BMECTE C MUPO-
BBIM BUXpeM. BriocieacTBruu, BOCIJIAMEHUBILMCH, OHU CTaIu HEOECHBIMU
cBeTuiaMu. bavke Bcero Kk 3emiie — Kpyr JIyHbI, caMblil yIaJl€HHbIA —
kpyr ConHiua. Mexay aTMMU KpailHUMU KpyraMu pactiooXUIUCh KPYTU

39



Hukomnaii JlesamioB «HeogHnopongHast BecenenHas»

Bcex mpouux cBeTu1. Cienyer yuecTh, UTo Korna JIeBKUIIT TOBOPUT O 111a-
POBUIHOCTH COCTUHEHMS YACTULL WU TEJ, BOSHUKIIETO B LIEHTPE, 1 O BbI-
JEJUBIIEICS U3 3TOr0 COeAMHEHUsI 000J0YKe, OH OIMMChIBAET IPOLECC
00pa30BaHUs TOJIBKO OJHOTO U3 OECUMCIEHHBIX MUPOB — TOTO, B KOTOPOM
Bo3HMKJa Hama 3emis, ConHIIe U ABVXKYIIMECS, MeXIy 3eMJIEi U mepu-
(bepueit Halrero mupa, ceetuaa. Ho Mup, Takum o0pa3om, BO3HUKIINM,
no JleBkuriy, eme He ucueprbiBaeT codoii BeeneHHONM. DTO — TOJBKO
OIMH 13 0ECKOHEYHOTO Yucjia 00pa3yloluxcsl U MOrudaronmx MUpPOB.
PasButue npeBHerpedeckoit punocoduu 1o Cokpara ObLIIO, B LIEJIOM, HC-
TOpHeil BOBHUKHOBEHUSI U pa3BUTHS MaTepuanu3ma — oT Pajeca no e-
MokpuTa. B yueHue JlemokpuTta (KoHel 5 — Hayayio 4 B. 10 H.3.) IpeBHE-
rpeyecKuii MaTepuajn3M JOCTUT CBOEi BbICIIel (DOPMbI, CTaldl aTOMMU-
CTUYECKUM MaTepUaIM3MOM B (DUI0CODUU U OMTHOBPEMEHHO B HAayKe.
[TonoxeHue aen MmeHsieTcsl ¢ HaYaaoM 4 B. 10 H.2. [1naToH, ¢ penkum
B UICTOPUY MBICJIY TaJJaHTOM, CO3/1AET yYeHME OOBEKTUBHOIO UAcaaIn3Ma.
OTHBIHE B rpedyecKkoit punocoduu «1mHuM JeMoKpuTa» pe3Ko U Helpu-
MUPUMO ITPOTUBOCTOUT «JIMHU [ LimatoHax. [1on «matepueii» [1maton no-
HUMaeT GecnpenebHOE HayaIo M YCJIOBUE MPOCTPAHCTBEHHOIO 000C001e-
HUSI, TPOCTPAHCTBEHHOU pa3aeIEHHOCTA MHOXECTBEHHbBIX BEILLEH, Cy-
LLIECTBYIOIIMX B UyBCTBEeHHOM Mupe. B o0pa3zax mudga InaToH xapakrepu-
3yeT MaTepuIo, Kak BCEOOIIYI0 «<KOPMUJIMILY» U «BOCIIPUEMHMUILY» BCSIKOTO
POXIEeHUSI U BOBHUKHOBeHUS. OIHAKO, «MIeU» U «MaTepusi», UHAUe —
00J1aCTU «OBITUSI» U «HEOBITHS», TIPOTUBOCTOAT y [171aTOHA HEe B KauecTBe
Hayasl paBHOIIPABHBIX U PABHOCWJIbHBIX. MUPY, WJIW 00JaCTH, «UAE», TIO
[1naToHy, mpyuHAMJIEXUT HEOCOOPUMOE 1 O€3yCIOBHOE NEPBEHCTBO. YUe-
Hue [1maToHa He ocTaBasioCh OTHUM U TEM XK€, HO, B TEUEHUE TOJITOM KM -
3HM [1naToHa, pa3BrMBagIOCh U UBMEHSJIOCH. BacxkHBIM 3TalioM B pa3BUTUU
ITnaroHa okazanochk ero comkeHue ¢ nudaropeitiiamu. MareMarnuyeckue
1 KOCMOJIOTUYECKHUE YUeHUs nrdaropeilen, Takux, Kak Apxut u ®uio-
Jlaif, HECOMHEHHO, CTaJIu U3BeCTHHBI [ [J1aTOHY U TOJKHBI ObLIY TTPUBJICYb
ero BHuMMaHue. B mo3gHeM nuasore [1naTtoHa « Tumeii», mocBIILIEHHOM BO-
npocaM KocMoJjioruu, [1naToH mpsiMo BKJIaabIBaeT M3j1araeMoe UM Ko-
CMOJIOTMYecKoe yueHue B ycTa nudaropeiiieB. CoriacHO 3TOMY YYEHMUIO,
MUP €CTh XXMBOE CYILIECTBO, MMerolIee (hopMy 1apa. Kak )KnBoe CyIiecTBo,
MUp UMeeT ayury. Jlyima — He B MUpe, KaK ero «4acTh», a OKpYy>KaeT BeCh
MUP 1 COCTOMUT U3 TPEX HAYAJI: «TOXAE-CTBEHHOTO», «MHOTO» 1 «CYIIIHO-
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ctu». Havana 3T — BbICIIIE OCHOBAHUS «IIPEACIbHOTO» U «OeCIIpeacib-
HOTO» OBITUS, T. €. OBITHS UI€ATBLHOTO U MaTepraibHOro. OHU pacapee-
JIEHBI, COTJIACHO 3aKOHAM MY3bIKaJIbHOM OKTaBbl — B Kpyrax, YBJIEKarOIINX
HeOeCcHbIe CBETUIA B UX ABMXKEHUSIX. OKpYXKEHHOE CO BCEX CTOPOH MUPO-
BOI1 IyI1I0, TE€JI0O MUPA COCTOUT M3 JIEMEHTOB 3€MJIU, BOJIbI, OTHS 1 BO3-
ayxa. DJIEMEHThI 3T 00pa3yloT MPONOPILIMOHAIbHBIE COCTUHEHUST — 10
3aKkoHaM uyucelsl. Kpyr «ToxaecTBeHHOro» 00pa3yeT Kpyr HeIOJABUKHBIX
3BE3M, KPYI «MHOTO» — KpPyT mjaHeT. M 3B€31bl, U IUIaHEThl — CYILECTBA
00XXeCTBEHHbIEe, MUPOBasl Ayllla OAYILIEBISIET UX, TaK Xe, KaK M OCTaJIbHOM
mup. Tak Kak 371eMEeHTBI 36MJIY, BOJbI, OTHS M BO3yXa — TEJIECHbI, TO OHU,
KaK reoMeTpuuecKue Tejaa, orpaHuueHbI IIockocTsIMu. Dopma 3eMiIn —
Ky0, BOABI — MKOCa3Jp, OTHS — MUpaMuaa, Bo3ayxa — okTasap. Hedo
YKpalleHo 110 00pa3y goaekasapa. 2Ku3Hb0O MUPOBOM AyIIN MPaBSIT YM-
CJIOBBIE OTHOILLIEHMSI ¥ TaApMOHMSI. MUpoBasi aylia He TOJIbKO XKUBET, HO U
no3Ha€ET. B cBOéM KpyroBoM BO3BpaTHOM JABUXKEHUM OHa, TIPU BCSIKOM CO-
MPUKOCHOBEHUU C T€M, YTO MMEET CYIIHOCTb, CBUAECTEIbCTBYET CBOUM
CJIOBOM O TOM, UTO C Ye€M TOXKAECTBEHHO, YTO OT YEro OTJIMYAETCs, a TAKXKeE,
riae, Koraa M KakuM o0pa3oM BceMy ObIBalOIIEMY TOBOAUTCS ObITh — MO
OTHOIIIEHUIO K BEUHO HEM3MEHHOMY U T10 OTHOILLIEHMIO K IPYyroMy ObIBa-
forieMy. CJI0BO 3TOro CBUAETEIbCTBYET OAMHAKOBO MCTUHHO — Kak I10
OTHOIIIEHUIO K «MHOMY», TaK 1 10 OTHOIIEHUIO K «TOXIECTBEHHOMY>».
Korma oHO OTHOCUTCS K YYBCTBEHHOMY, BOZHUKAIOT TBEPAble UCTUHHBIC
MHEHMS 1 BepoBaHus. Korma ke OHO OTHOCUTCS K pa3yMHOMY, TOTIa
MBICJIb I 3HAHUE HEOOXOIMMO JOCTUTAIOT COBEpILIEHCTBA %,

Benunuaiimmm u3 HerocpeacTBeHHbIX ydeHUKOB [1aToHa 6bL1 Apu-
CTOTENb. XapakTep GrI0coCKOro yueHust ApUCTOTEIsI O OBITUM OTpa3uJI-
csl M Ha ero (hM3MYECKOM YUEHUU, a TAKXKE, Ha €0 KOCMOJIOTUU. ApUCTO-
TeJIb, B CBOEM YUYCHUU O IBVKEHUU, TIPUHUMAET BO BHUMaHUE BCE, TOOBI-
TOE T10 3TOMY BOIIPOCY €T0 MpealleCTBeHHUKAMU — JIFOAbMU ITOBCEIHEB-
Horo ornbiTa U (pusocodun. 1 te, u aipyrue ykasaau, 4TO BO3MOXHBI TOJIb-
KO YeThIpe BUAa ABVXKEHMS: YBEJIMUEHUE U YMEHbIIIEHNE; KaYeCTBEHHOE
U3MEHEHME, WIM MpeBpallieHue; BOSHUKHOBEHNE M YHUUTOXEHUE; IBUXKE-
HME, KaK MepeMelleHre B TpocTpaHcTBe .

12 B.®. Acmyc. «<AHTUYHas pustocodust». YueGHoe ocobue, ¢. 223-224. U3zn. 2-
e, no1m. M., «BeIciiag mkoja», 1976 .
13 Tam xe, c. 289-294.
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I[Tonpo6GHO TOMY, KaK, TIpU UCCIIEIOBAHUN BUAOB IIPUYKH, ObLIT ITOCTA-
BJICH BOIIPOC O NMPUYMHAX B3aUMHO CBOAVMMBIX 1 HECBOJMMBIX, TaK U, TIPU
KCClieTOBaHUM TIPpOo0JIeMbl IBUXEHUST, APUCTOTEb 3aAaETCSI BOIIPOCOM,
KAaKOM 13 YEeThIPEX BUIOB IBMXKEHUS — TJIABHBINA, HECBOJMMBIN K OCTAIb-
HbIM. TakoOBO, TT0 APHCTOTENIO, IBUXKEHNE B IPOCTPAHCTBE: UMEHHO OHO
YCJIOBUE BCEX OCTAJIbHBIX BUIOB IBVDKCHUS. YUeHUE APUCTOTEIIS O IBUKE-
HUM B IPOCTPAHCTBE, KaK 00 OCHOBHOM M3 YETHIPEX BUIOB IBVXKEHUS, HE
MpUBEJIO APUCTOTENS K CONMMKEHUIO C ATOMUCTUYECKMMU MaTepraaucTa-
mu. JleBkumm u JIeMOKpUT moJjiarajiu, 4TOo B OCHOBE BCEX BOCIIPUHUMAE-
MBbIX HalllMMM YyBCTBAMHU KayeCTB, JIeXKaT MPOCTPAHCTBEHHbIE (POPMBI U
MPOCTPAHCTBEHHbIE KOH(PUTYpALIMU ABMKYIIUXCS B ITyCTOTE aTOMOB. Te-
OpHS 3Ta UCKITI0YAJIAa BO3MOXHOCTb KAYECTBEHHOTO MPEBPALLICHUS OTHUX
cBoiicTB B Apyrue. OHa mpoBo3riialiiaia 3TU IpeBpalleHus pe3yabTaToM
HEAOCTAaTOYHOM MPOHUILIAEMOCTH HAIIIMX OIIYILIEHUI 1 YyBCTB, HE «/10X0-
JSIIIMX» 10 CO3€PLIAHMsI aTOMOB C UX €AMHCTBEHHO OOBbEKTUBHBIMM pa3-
JIMYMSIMU 110 (PUTYPE, T10 TTOJTO0XKEHUIO B MPOCTPAHCTBE 1 11O MOPSIAKY APYT
OTHOCUTENbHO apyra. /I1st ApUCTOTENsI 3TO BO33pEeHUE ObLIO HeITpUeMJie-
Mo. HecMoTpst Ha BCIO poJib, KOTOPYIO B KOCMOJIOTUH APUCTOTENSI UTPAET
MPOCTPAHCTBEHHOE ABMXKEHUE, (pU3MKa APUCTOTENISI OCTAETCSI B CBOEM
OCHOBE HE KOJIMYECTBEHHOI, a KAYECTBEHHOI. APUCTOTEb YTBEPKIAAET
PE€aTbHOCTh KAYE€CTBEHHBIX PA3JINUMIA Y PEATbHOCTh KA4€CTBEHHOTO Mpe-
BpallleHUs OMHUX (PU3NYECKUX SJIEMEHTOB B JPYTHE.

DU3NYECKUM TEOPUSIM aTOMUCTOB U 371€aTOB APUCTOTEb MPOTUBO-
MOCTaBJISIET CBOIO, (PM3UYECKME OCHOBBI KOTOPOIi, ONMPAIOTCS Ha €10 (hu-
JIOCOCKOE YYEHHE O BO3MOXHOCTU U AECUCTBUTEIBHOCTU. Tak Kak, IO
ApHCTOTENTI0, «MaTepHsi» — BO3MOXHOCTb «(DOPMbI», TO UCTUHHO U TO, YTO
«MaTepus» ecTb «popMa». B caMoit mpupone «MaTepum» KOPEHUTCST BO-
3MOXHOCTb IIPUHSITH (pOpMY, CTaTh (hOPMOIi, UBMEHUTHCS B hopmy. M3me-
HEHME — HE PE3YJIbTAT BHEIIHETO TeJIa WM X YaCTHIL B TPOCTpaHCTBe. [l
B3aMMOJICUCTBUS ITPEAMETOB APYT C APYTOM JOCTATOYHO TOTO, YTOOBI, BXO-
ISl B OIMH U TOT Xe OOLLMIA IJ11 HUX PO, MPEAMETHI 3TU OTJIUYAIUCH APYT
OT JIpyra JUIIb BUAOBBIMU NMpu3HaKaMu. CorjiacHo ApUCTOTENIO, Mpo-
CTPAHCTBO — HM YTO MHOE, KaK 3aHUMaeMoe TeJaoM MecTo. Ho MecTo ecThb
rpaHuilia APYroro Teja, oOHMMAalOIIEro faHHoe tejo. Iloatomy, ecnu 3a
npeaejaaMu MUpa He CYIIECTBYET HUKAKMX TeJ, TO 3TO 3HAYMT, YTO TaM He
CYLLECTBYET HU ME€CTa, HA MpOCTpaHCTBA. MUp 00BbeMIIET B c€O€ HE TOJIb-
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KO MecTo, HO 1 Bc€ Bpemsi. CaMo 1o cede, BpeMsl — Mepa ABUKeHuUs1. Tak
KaK JIBMKEHUE HE pacIIpOCTPaHSIETCs Ha 00J1aCTh, 3aPeIeIbHYIO MUPY, TO
He pacIpocTpaHsieTcss Ha Heé U BpeMsl. 3eMJIsl HeMOJABMXKHO MpeObIBacT B
LIeHTpe MUpa. M B 3TOM yTBEp>KIEHUM KOCMOJIOTUSI APUCTOTENST — Iar
Ha3aj, B cpaBHeHUU ¢ KocmoJiorueii [1narona u mudgaroperiues. M I1na-
TOH, ¥ MG aropeulibl pa3BUBAJIM ydeHUE O ABMKeHUU 3eMin. [Tudarope-
WIIBI Y9I O €€ IBMXKEHUM BOKPYT «IIeHTpaJabHOro orus». [1naToH Hame-
TWJI, JaJIEKO, BIPOYEM, HE SICHO, MBICJIb O IBVMXKEHUN 3€MJIM BOKPYT OCH.

Bce xe, He 110 BceM BopocaM KOCMOJIOTUU APUCTOTEJb CTOSIIT IO~
3aJ1 CBOEro BeKa. BeiaamommuMcs JOCTUKEHUEM €T0 KOCMOJIOTMM ObLIO
CTpOroe 10Ka3aTeJIbCTBO apoBUAHOMN ¢hopMbl 3eMiu. [IlapoBUaHOCTH 3TY
OH JI0Ka3bIBA€T U3 HAOIIOAEHU, CIeJJTaHHBIX BO BpeMsl 3aTMeHU A JIYHBI.
DT HaOII0eHMS TOKA3bIBAIOT, YTO TEHb 3€MJIM, HaJIBUTAIOIIAsICSl HA BU-
JUMYIO TIOBEPXHOCTH JIYHBI, BO BpeMSI JIYHHOTO 3aTMEHUS UMEET KPYTIIYIO
dopmy. ITo 0ObsICHEHNIO ApUCTOTENSI, TOJIBKO IIAPOBUIHOE TEJI0, KOTO-
PBIM B 9TOM cCiiyyae sBiiseTcsl 3eMJisl, MOXET OTOpachiBaTh B MUPOBOE
MPOCTPAHCTBO — B CTOPOHY, IPOTUBOIOJIOKHYIO COJIHILY, — TeHb, KOTO-
pasi B MpOEKIMY Ha IIapOBYIO MOBEPXHOCTh JIYHBI MPEICTABUTCS TEMHBIM
KpyroMm, HaJBUTAIOIIMMCSI Ha AUCK TTOJTHOU JIyHBI.

KonoccaapHbIM 0Ka3anoch BAUSHUE IPYTUX KOCMOJIOTUYECKUX yUe-
Huii Apuctorens. [Ipexne Bcero, 3To — ydyeHue o IeJICHUM MUpa Ha 1B
00;1aCTH, TI0 CBOEMY (PM3NUECKOMY €CTECTBY M IO COBEPIIIEHCTBY, BITIOJIHE
OTJIMYHBIE JPYT OT JIpyra: 00JiacTh 3eMJIU C €€ YeThIPbMS DJIEMEHTaMU —
3eMJIU, BOJIbI, BO3IyXa, OTHSI — M 00J1aCTh HeOa U TISITOTO 3JIeMeHTa — 3(U-
pa. U3 acpupa cocTosIT HEOECHBIE TeJla U caMo He00. DTO — 00J1aCTh BCEro
BEYHOTO 1 COBEpIIeHHOT0. B 061actu adpupa rpedbiBaloT HEMOABUXKHbBIE
3BE3/bI, CaMble COBEpIIEHHbIE M3 BCeX HeOEeCHBIX Tes. MX BeuecTBo —
YUCTBIN 2(UP, OHU — HACTOJIBKO yAAJIEHbI OT 3eMJIU, YTO HEAOCTYITHbI HU-
KaKoOMY BO3JIEMCTBUIO YEThIPEX 3eMHbIX 271eMeHTOB. [11aneTsl, CojiHIIe 1
JlyHa TakKe cocTodT U3 3¢upa, HO, B OTJIUYMU OT HEMOJABUXKHBIX 3BE3/I,
yXe MoJABEPKEHbI HEKOTOPOMY BJIMSTHUIO 36 MHBIX 2J1eMeHTOB. [IpeamMeTsi,
HaxozsImecs Ha 3eMJjie, COCTOSIT U3 JIEMEHTOB 3eMJIM, BOJIbI, BO3yXa U
orHs. MecTo rpeObIBaHMST X — 3eMJIsl, 00J1aCTh IMTOCTOSTHHBIX U3BMEHEHUI,
npeBpalleHuil, poxaeHus1 U rudenn. Kak HanOoJiee TSIKEIBIA U3 BCEX
BJIEMEHTOB, 3eMJIsI HAXOAUTCS B LIeHTpe Mupa. OHa — 1mapoodpasHa, U 3TO
NIOKa3bIBaeT KpyrJias (hopma 3eMHOM TeHU, HaJBUTaroleics Ha auck JIy-
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HBI, BO BpeMsI JIYHHBIX 3aTMEHMI. 3eMHOM 11ap OKPYKEH BOAOI, Haa 000-
JIOUKOM BOJIbI HAXOAUTCS 000J10uKa Bo3ayxa. Hanbonee nérkuii aneMeHT —
OrOHb — ITOMEIIIAeTCs B MPOCTPAHCTBe Mexkay 3emiéit u JIyHoii u conpu-
KacaeTcs ¢ TpaHulielt msiToro ajaeMeHTa — adupa. He Tonbko pusnueckoe
TEJI0 MUpa ACJIUTCS Ha IBE, COBEPILIEHHO pa3IMuHble 00J1aCTH — Ha JiBa CO-
BEPIIECHHO pa3JIMYHbIX BUIA ACJISITCS TaKKe U ABMXKEHUSI, IPOUCXOASIIIE
Bo BceneHHOI. DTO — ABUKEHUS COBEPIIEHHBIC, U paBHOMEPHBIE T10
KpYTY, U IBUKEHUSI HECOBEPIIEHHbIC, UM MPSIMOJMHEHbIe. YUCThIM
00pa31iOM COBEPIIEHHOTO ABMXXEHUS SIBISIETCS CYTOUHOE obOpallleHue
cdepbl HEMOABXKHBIX 3BE311 BOKpYT 3emuin. He cTonb yncThIil o6pasels co-
BEPILIEHHOIO IBUKEHUS — CJIOXKHbIC IBUKEHUSI IJIAHET, HEpaBHOMEPHBIE
1 YaCTUYHO HaKJIOHHbIE. CJI0XKHOCTb M 3aITyTAaHHOCTD IJIAHETAPHBIX ABU-
>KeHUI O0YCIOBJEHBI BIUSHNWEM, KOTOPble HA HUX OKa3bIBAlOT 3€MHbIC
aneMeHThl. HecoBepiieHHast hopma IBMKEHUST — IBUKEHUE CBEPXY BHU3,
WJIM, YTO TO K€, K LIEeHTpY 3eMu. BHU3 ycTpeMIIsIIoTCs BCe Tejia, ¥ TOJIbKO
HACWJILCTBEHHAs ITOMeXa MOXET BPEMEHHO MPUOCTAHOBUTD 3TO UX JIBU-
xxeHue. OTcrona ApucToTesib BBIBOJMUT, UYTO 3eMJIsl HE TOJbKO 3aHUMAaeT
eHTp BceneHHolt, HO, KpoMe TOTO, YTO OHA IPeObIBAET B HEM HEIO-
nBuxkHO. Eciii Ob1 1axke BO3HUKIIO ABMXKEHME 3eMJIM, OHO MOIJIO ObI TTPO-
WCXOAUTD JIMIIIb BPpEMEHHO, a 3aTeéM, BHOBb ITPEKPATUIIOCH Obl.
dunocodckoe Hacleare IPEBHUX T'PEKOB CTaJIo (DYHIAaMEHTOM pa3-
ButUs punocodpuu B [IpeBHem Pume, a 3atem u B EBpone. B Te unm nHbie
UCTOPUYECKME MEPUOIbI BBIABUTAINCH TO OJHU, TO APYTHe MOJOXKEHUS,
chopMyIMpoOBaHHbBIE TEMU WIW MHBIMU JApEeBHETpedecKuMu (puiocod-
CKMMM 1IKOJaMu. Huyero npyMHIMNMaIbHO HOBOTO He ObLIO CO31aHO B
9TU UCTOpUYeckHe 31oxu. Toabko ¢ mpuxoaoM Drioxu BospoxaeHus
MPOUCXOAUT OUYEepPEeTHOE OXMUBJICHUE (PUITOCOMDCKON 1 HAyYHOU MBICIIH,
KECTKO, K COXAJIEHUIO, PETYJIMPYEMOI XpUCTUAHCKOM 1IEpKOBbIO. OTHUM
13 Beanmuanimx guiaocodoB U yU4EHBIX 3TOH 3moxu ObL1 JleoHapmo ma
Bunuu (1452-1519), B Gosblieii cTeneHW U3BECTHBIN, KaK BeTUYaUIIi
XynoxXHUK. Ero HaydHoe Hacienaue, Ha MHOTO CTOJIETUI OmepeauBIIece
BpeMs1, He3acIykKeHHO 3a0bITo. COXpaHUJIMCh JAJIEKO HE BCE €r0 HayuHbIe
pab6oTel. BoT, uTo oH nucan o 3emiie u BeeneHHoI: «...3eMJ1s1 — He B LIeH-
Tpe COJIHEYHOTO KpyTa 1 He B LIEHTPe MUpa, a B LICHTPE CBOMX CTUXUIA, et
OJIM3KUX Y ¢ HEM COeAMHEHHBIX; M KTO cTa Obl Ha JIyHe, Korja oHa, BMe-
cre ¢ ConHieM, IO HaMU, TOMY 3Ta 3eMJIsl, CO CTUXHEH BOJIbl, IT0Ka3ajlach
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OBl UrpaIICii U NeCTBUTEIBHO Urpasa Obl Ty Xe poJib, 4To JIyHa, mo
OTHOILLIEHNIO K HaM. Bcsl peub TBOsI 10/KHA TIPUBECTHU K 3aKJIIOUEHUIO, UTO
3eMJIsT — CBETWIO, MOYTH ITogooHoe JIyHe...»'

BnepBble BhICKA3bIBA€TCSI MBIC]IL O TOM, YTO 3eMJIsl HE SIBISIETCS
LICHTPOM MHUPO3IaHUsI, a TOJbKO OJHOM 13 IIAaHET B COJTHEUHOI CHUCTEeME.
Camo 1o cebe, TOJIbKO 3TO — I'paHAMO3HOE MPOABUXKEHNE BIIEPE B ITPE/I-
CTaBJICHUSIX 00 YCTPOMCTBE MUPO3IaHUS. DTU MBICIY MPOJOIKUIN CBOE
pa3BUTHE B paboTax IMOJbCKOTO acTpoHoMa 1 MbicauTess Hukonas Ko-
nepHuka (1473-1543). I1biTasich MOHATH YCTPOMCTBO BeeleHHOM, OH BbI-
JNBUHYJ Psi/i MOJIOXKEHUIA:

I1epBoe nmoso:kenne. He cyiecTByeT o011Iero LieHTpa /1J1s1 BCeX KPYIoB,
T.€. HeOeCHBIX cep.

Brtopoe nosnoxenue. LlenTp 3eMin He SBISIETCS LIEHTPOM MUpa, a
TOJBKO LIEHTPOM TSKECTHU Y LIEHTPOM IyTH JIyHBI.

TpeTbe mosokenue. Bce myTu miaaHeT OKPYyXalOT CO BCEX CTOPOH
CouHlie, BOJIM3U KOTOPOrO HAXOAUTCS LIEHTP MHUpa.

Yereéproe nonoxkenne. OTHoLIeHUE paccTosiHUS CoJTHIIA OT 3eMiin
K yIaJI€HHOCTU HEOOCBOJAa MEHbIIIE, YeM OTHOILIEHUE paaryca 3eMJIM K
pacctosiHuio oT CoJHIIa, TaK YTO OTHOILIEHUE 3TO, B Oe31He Hebec, OKa-
3bIBACTCSI HUYTOXHBIM.

IIaToe nojoxenue. Bcé, 4To Mbl BUIMM IBVKYIIMMCSI HA HEOOCBOIE,
0OBSICHSIETCSI BOBCE HE €r0 COOCTBEHHBIM JABMXKEHUEM, a BBI3BAHO JIBVKE-
HUeM camoii 3eMiIi. DTO OHa, BMECTe C OMKANIITIIMU e€ 3JIeMeHTaMU1, CO-
BepIlIaeT, B TEUeHUE CYTOK, BpalllaTeIbHOE IBMKEHME BOKPYT CBOUX HEU3-
MEHHBIX ITOJIIOCOB U [0 OTHOIIIEHUIO K MPOYHO HEMOABUKHOMY HEOY.

IIecToe nonoxenne. JIro6oe Kaxyueecs nBrkeHre CojiHLIA He TIpOo-
HUCXOAUT OT €ro COOCTBEHHOIO JABMXKEHMS; 9TO — WJUTIO3USI, BbI3BaHHAs
NBUXEHUEM 3eMJIU U €€ OpOUTHI, TT0 KOTOPOU Mbl OOpaliaeMcsi BOKpYr
CosHIa WiIv ke BOKPYT KaKOM-TO IPYroi 3BE3/Ibl, YTO O3HAYAET, YTO 3e-
MJISI COBEpIIIaeT OMHOBPEMEHHO HECKOJIBKO ABUXKEHUIA.

CenpMoe nojoxkenne. HaGmogaemoe y 1j1aHeT MOINSITHOE IBKEHE
U IBMXKEHME MOCTYIATeIbHOE He SIBJISTIOTCS X COOCTBEHHBIM JBMXKEHUEM;
3TO — TOXKE WJUTIO3US1, BbI3BaHHAS TTOJABUKHOCTBIO camoii 3emin. Takum

4 «AHTOJI0TMSI MUPOBOI uocobun», Akagemuss Hayk CCCP, 1. 2, ¢. 88. U3zna-
TeJIbCTBO «MbIcib», MockBa, 1970 .
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00pa3oM, yXKe caMOro €€ ABUKEHUSI JOCTAaTOYHO, YTOObI OOBSICHUTD CTOJIb-
KO MHUMBIX pa3Inuuii Ha Hebe'.

KonepHuk mnipeamnonaran, 4yro BceneHHass uMmeeT m1apooOpas3Hyro
(opmy B cuily TOro, 4To IIap UMEET COBEPLICHHYIO (hopMy: «...BceneH-
Hasi — 1apooOpa3Ha, Kak OTOMY, UYTO 1Iap UMEET CaMyl0 COBEPIIEHHYIO
(bopMy U sABISIETCS 3aMKHYTOI COBOKYIMHOCTBIO, HE HY>KIAIOIIEUCs HU B
KaKMX cKpemnax, Tak ¥ IOTOMY, 4YTO U3 Bcex (pUryp, aTa — camasi BMECTU-
TeJIbHAs1, HanOoJIee MOAXOASIIAs 1S BKIFOYEHUSI U COXPAaHEHMST BCETO MU -
pO3IaHus; WK ellI€ MOTOMY, YTO BCE CaMOCTOsITeIbHbIe YyacTu BceneH-
Hoii — s umeto B Buay CosHie, JIYHY 1 3B€31bI — MbI HaOJIFOAaeM B TAaKOM
(bopMe; MM TOTOMY, UTO BCE TeJ1a TOOMBAIOTCS OTPAaHUYEHUS B 3TOM pop-
Me, KaK 3TO BUIHO IO KaIlJIsIM BOAbI U OCTAJIbHBIM XKUJIKUM TeJlaM, KOraa
OHM CTpeMSITCS K camo3aMblKaHU10. [103TOMy, HUKTO HE YCOMHMTCS, UTO
TakoBa (popMa rpucyiia HedbecHbIM TenaM... Hebo, 1o cpaBHeHUIO ¢ 3eM-
JIEN, — HEOOBSITHO, U... OHO SIBJISIET BUAMMOCTD BEJIMYUHBI O0€CKOHEYHOM,
a 3eMJ1s, MO OLIEHKE HAIllMMU YyBCTBaMU, OTHOCUTCS K HE0Y, KaK TouKa K
TeJly WJIM KOHEUHOE I0 BeJIMYMHEe K OeckoHeuHoMmy. Ho Huuero apyroro
STHUM HE JIOKa3aHO; U HUOTKY/a HE CJIEYET, UTO 3eMJIsl JOJIKHA ITOKOUTHCS
B LIeHTpe Mupa... Bc€ ckazaHHOE Bblllie CBOIUTCS TOJIBKO K T0KA3aTeIbCTBY
HEOOBITHOCTU Heba, Mo CpaBHEHUIO ¢ BeanuumHo 3emum. Ho mokyma
MPOCTUPAETCS 3Ta HEOOBSITHOCTh, O TOM HE BEaeM».

HMnen KonepHuka mpoaoskall pa3BUBaTh B CBOUX padoTax [anuiieo
Tamuneit (1564-1642). B cBoéM nocnanuu Kk @panvecko Muromm, lanmeit
BBICKA3aJl MbICJIb, UTO YEJIOBEUYECKasl HayKa HUKOTIa HE CMOXET PELIUTh,
KoHeyHa i BcenenHas mwim 6eckoHeuHa. M manee's: «...M3 1oCTOMHBIX
W3y4YEHUs €CTECTBEHHBIX BElllei, HAa IMEPBOE€ MECTO, IO MOEMY MHEHMUIO,
JIOJKHO OBITh IOCTaBJIeHO YCTpoiicTBO BeenenHoit. ITockonbky BeenenHas
BCE COIEPKUT B ce0€ 1 IMTPEBOCXOAUT BCE 10 BEJIMYMHE, OHA OIPEIeIISIeT BCE
OCTaJIbHOE U IJ1aBeHCTBYET Haj BceM. Eciu Komy-11060 13 et yaianoch
MOJHATHCS, B YMCTBEHHOM OTHOIIIEHMU, BBICOKO HaJl OOILIMM YPOBHEM
YeJI0BEYECTBa, TO 3TO ObUIU, KOHEeUHO, [ITonemeii n KonepHuk...»

PasButue nipeacrasiaeHuit o BeeleHHOM COMPOBOXKAAIOCH, KAK T€HU-
aJIbHBIMU JIOTaIKaMU O CYTH SIBJICHUI, TaK U HACJIOEHEM PEJIUTUO3HbBIX 1
(punocopckux npeAacTaBaeHU, TOCIIOACTBYIOLIMX B KOHKPETHBIN UCTOPH-

15 Tam xe, c. 118-122.
16 Tam xe, c. 227.
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yeckuii nepuod. [ToaTomMy, 30710ThIe 3¢pHA UICTUHHBIX 3HAHWIA MOXHO 00-
HapyXuTh, KaK CpeIX CTOPOHHUKOB MaTrepuaiM3Ma, TakK U Maeaiu3Mma.
Hanpumep, Ummanyun Kant (1724-1804), o0cHOBOMOJIOXHUK, TaK Ha3bl-
BaeMOro, KpUTUYECKOTO UJIU «TPAaHCLIEHIEHTAILHOTO» UIeai3Ma B CBOM
«JToKpuTHIecKuit» nepuon (10 1770 1.) co3nan «HeOyJISIpHYI0 KOCMOTOHU-
YECKYIO TUIOTE3Y, B KOTOPOK BOBHUKHOBEHWE W SBOJIIOLIMS TJTAHETAPHOMU
CUCTEeMBbI BBIBOASITCSI U3 TIepBOHAvYaJIbHOTO IMddy3HOro obdjaka yactuil. B
TO Xe BpeMs, KaHT BbICKa3aJl TMIoTe3y O CyllecTBOBaHUU bonbiioii Bee-
JIEHHO TaJlaKTUK BHE Hallleli raJJakKTUKM, Pa3BWI YYEeHUE O 3aMeIJIEHUN —
B pe3yJIbTaTe MPUWIMBHOTO TPEHUSI — CYTOYHOTO BpallleHUs 3eMJIU U KOH-
LICTILIMIO OTHOCUTEILHOCTU ABVXKEHMS M MOKOs1. MccaenoBaHus 3TH, 00be-
OTUHEHHBbIE MaTepUATMCTUYECKON UIeeld €CTECTBEHHOrO pa3BUTHUS
Bcenennoit u 3eMiin, ChIrpaiv BaXKHYIO POJIb B UICTOPUM AUATEKTUKMI ',

«...5l nmonararo, 4To NEpBOHAYATbHBIM COCTOSIHUEM TIPUPOJIbI OBLIO
BceoOl1Iee paccesiHMe MEPBUYHOIO BellleCTBa BCEX HEOECHBIX TeJ UK, KaK
OHU (IpeBHerpedyeckue (puaocodbi-MaTepUATUCTbI) UX HA3bIBAIOT, aTO-
MOB. DIUKYp NpeArioiarai, YTo CylIeCTBYET TSKEeCTh, 3aCTaBJIsIIoLLas a-
JaTh 9TU MEPBUYHBIE YACTUIIBI MAaTePUHN; OHA, TTIO-BUAMMOMY, HEMHOTMM
OTJIMYAETCS OT MPUHUMaeMOro MHO Hbl0TOHOBA MPUTSIKEHUST».

KaHT BUaUT B HEonpeaeaMMoi CKIOHHOCTH KaXK10ro BIOJIHE c(op-
MUPOBABIIErocsi MUPO3JaHUSI K MOCTENIEHHOI TMOe v CBOS OAVH U3 10-
BOJIOB B I0KA3aTeJbCTBO TOTO, YTO, B IPOTUBOBEC 3TOMY, B IPYTMX MECTaX
Bcenennas 6yneT co3naBaTh HOBbIE MUPBI, YTOOBI BOCITOJHUTH YIIEpO, Ha-
HECEHHBIN el B KakoM-1100 MecTe. [TporncxoguT mocTossHHOE OOHOBJIE-
HUE TIPUPOAbI, 0ECKOHEYHOCTh TBOPEHUSI JOCTATOYHO BeJIMKa, YTOOHI, 110
CPaBHEHMUIO C HEll, KAKOM-TO MUP UJIU KAKOU-HUOYAb MJIEUHbIN ITyTh MU~
POB paccMaTpMBAETCsI UM TaK Xe, KaK 1IBETOK WJIM HACEKOMOE, 10 CPaBHE-
Hu1o ¢ 3emi€it. B To BpeMs, Kak mpupoja yKpaliaeT BEeYHOCTb pa3HOOOpa-
31eM SIBJICHUIA, 00T, B HEYCTAHHOM TBOpeHMU, 110 KaHTy, co3naér marepuan
JJ1s1 00pa30BaHMsI e1E OOJIbIINX MUPOB.

«...Korma yepe3 BC0 6ECKOHEYHOCTb BPEMEH M MPOCTPAHCTB MbI
CJIeIUM 3a 9TUM (DEHUKCOM MTPUPOJIbI, KOTOPHIN JUIIb 3aTEM CKUTAET Ce-
0s1, 4TOOBI BHOBb BO3POJIMUTHCSI U3 CBOEro Meruia, Koraa Mbl BUAMM, KakK
MpUpPOJa Jaxe TaM, TJIe OHA pacliagaeTcs 1 ApsIXJeeT, HerucueprnaeMa B HO-

17 Tam xe, c. 99.
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BBIX MIPOSIBJICHUSIX, @ HA IPYTOil rpaHUIIe TBOPEHUST B ITPOCTPAHCTBE HE-
c(OpMHUPOBABIIEICS TIEPBUYHON MaTEPUU OHA HETIPECTAHHO PacCIlIUpPSIET
cdepy 60KeCTBEHHOIO OTKPOBEHMSI, JaObl U BEUHOCTh, U BCE ITPOCTPaH-
CTBa HAMOJIHUTH €T0 Yyaecamu... »'?

Onupasicb Ha HBIOTOHOBCKYI0 MeXaHUMKY, KaHT nbITaeTcs 10Ka3aTh
HECOCTOSITEIbHOCTh TOMBITOK OOBSICHEHUSI 00pa30BaHUs MIaHETapHbIX
CHUCTEM, B YaCTHOCTH, COJTHEYHOI CUCTEMBI, TOCPEICTBOM 3aKOHOB MeXa-
HUKU, KOTOPbIE, IO €r0 MHEHHUIO, HE B COCTOSIHUM OOBSICHUTh 3aKOHOMEP-
HOCTH TIOBEACHMS TUIaHET: «...Eciau nmpeamnonoXuTh (a 3TOro Hejb3s He
MPU3HATh), UTO NIPUBENEHHbIE BbIIIE aHAJIOTUHU C BeJIMYAIIEH JOCTOBEP-
HOCTBIO YCTAaHABJIMBAIOT, YTO COTJIAaCHBIC 1 3aKOHOMEPHO CBSI3aHHbBIE APYT
C IPYroM IBUXEHUS U OPOUTHI HEOECHBIX TEJ YKa3bIBAalOT HA €CTECTBEH-
HYIO IPUYMHY, KaK Ha CBOM MUICTOYHUK, TO STOM IMPUYNHON HUKAK HE MO-
JKET OBITh Ta caMasl MaTepusl, KOTOpasi HbIHE HaIOoJIHSIeT HEOECHOe TIpO-
ctpaHcTBO. CTasio ObITh, TA MaTepHsl, KOTOPAsl HAITOJIHSIIA TO IMPOCTPaH-
CTBO MPEXAE U ABUKEHNE KOTOPOU MOCTYKUI0 OCHOBOM CYIIECTBYIOLINX
Ternepb oOpallleHUit HeOECHBIX TeJ, IMOCJe TOro, Kak OHa CKOIUJIach B
3TUX TeJlaX U TAKMM 00pa3oM OUYMCTHJIA TIPOCTPAHCTBO, OKa3aBlleecs HbI-
He MyCTBIM, WJIX (YTO HETTIOCPEICTBEHHO BBITEKAET U3 CKa3aHHOTI0) Ta Ma-
TepUsi, U3 KOTOPOW COCTOST MJIAHEThI, KOMEThI 1a 1 camo CoJIHIIE, TTepBO-
HayvaJbHO JOJKHA ObLIa ObITh paccesiHa MO BCEMY IPOCTPAHCTBY IJIaHE-
TapHOM CUCTEMBI U, B TOM COCTOSIHUU, JOJI>KHA ObLia ObITh TTpUBEIeHA B
JIBMKEHUE, KOTOPOE OHA COXpaHMIa U TOCJIE TOr0, KaK COeAMHUIACH B OT-
JeJIbHbIE CTYCTKM 1 00pa3oBajia HeOeCHbIE Tejla, coaepKallre B cede mpe-
K7€ pacCessHHOE BEIeCTBO MUPOBOI MaTepuu...»"’

Takum o6pazom, KaHT BUIMT, B (pakTe caMOro CylIeCcTBOBaHUS I1J1a-
HETapHbIX CUCTEM, IMEPCT 00X, KOTOPbIi, B KOHEYHOM UTOTe, PUBOJUT
MEPBUYHYIO MaTepUIO B ABMKEHME 1 6e3 KoToporo BeelleHHast He MOXeT
CYIIECTBOBaTh, TaK KakK, caMa I1o ce0e, MaTepusl He B COCTOSTHUU HECTH B
cebe opraHusymoliee Hayasio. bypHoe pa3aBuTHe eCTEeCTBEHHBIX HAyK B Jie-
BSITHAJLIATOM M ABAALATBIX BEKaX MPEAOCTaBUIO OIPOMHOE KOJIUUYECTBO
(hakTOB O MpUpoae, KaK MaKpOKOCMOca, TaK 1 MUKpoKocMoca. boee
COBEpIICHHBIC TTPUOOPHI TTO3BOJISIM €CTECTBOMCITBITATEIISIM TOpa3Io IIyo-
K€ TIPOHUKHYTh B IpocTophl BeenenHoii. [Tporcxoanna Bcé Oobinas u

18 Tam xe, c. 92-93.
19 Tam xe, c. 97.
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OoJblIas CreyaIn3anys HaydHbIX uccaeaoBaHuid. [1osgBasinch HOBbIE
Teopuur odpazoBaHus BeceneHHol, Takue, Kak Teopus bonbioro B3peiBa,
COIJIaCHO KOTOPOI4, Hallla BcenieHHast BO3HUKIIA B pe3yJibTaTe CyIlepB3phiBa
CBEPXIJIOTHOTO si/ipa BeesleHHOM, MaTepursi KOTOPOTO MOCYKUJIa CTPOU-
TeJbHBIM MaTepuaaoM isl popMUPOBAHUS MeTarajJaTuk, rajakTuk. Oc-
HOBHBIM JIOKA3aTEJIbCTBOM 3TOTO ITOJIOXKEHMS CIIYXXKWJI (PaKkT «pa3deraro-
LIMXCS rajJakTUK», KOTOPBIA, caM I10 cebe, HUUero He TOBOPUT.

@DaKThl O IPOMCXOAIIEM B OKpYKaloIleM HaC KOCMUYECKOM MpPO-
CTpaHCTBE TPeOOBaIM KaKoi-TO (DyHIaMEHTaJIbHOM TEOPUU MUPO3TaHNS,
KOTOpasi 1 Oblj1a MpeaaoXxeHa DUHINTEHHOM. B cBoelt Teopru OTHOCUTEb-
HOCTH OH BBIJIBUHYJI IBa OCHOBOIOJATAIOIIMUX MMOCTyJIaTa — MOCTYJIaT O
TOM, 4TO BcesieHHass — ogHOpOIHA MO CBOMM Ka4yeCTBaM BO BCEX Hallpa-
BJIEHUSX, IPYTUMU CJIOBaMU, CBOMCTBA MPOCTPAHCTBA — TOXIECTBEHHBI
10 BCEM HAITPaBJICHUSIM U, YTO CKOPOCTb CBETA SIBJISIETCSI KOHCTAHTOM U
MaKCHUMaJIbHO JOIMYCTUMOI CKOPOCTBIO IBVKEHUST MaTepuu. B npuHume,
TE€OpHUsI OTHOCUTEILHOCTU DUHINTENHA, SIBUJIACh 3aBEPIIAIOIIMM 3BEHOM
AKKyMYJISILWUY TIpeaCTaBIeHn i 0 BceneHHOM, OCHOBaHHBIX HA aTOMUCTH -
yeckoi Teopuu. [IpyHIMNMAIbHOE OTIMYME OT IMPEAbIIYIINX MpeacTa-
BJIEHU o mpupoae BceneHHoit 3akoyaeTcs B paCCMOTPEHUM BPEMEHH,
KaK OTHOCUTEJIbHOMW BEJIMYMHBI, 3aBUCSIIIEH OT CKOPOCTH IBUXEHUS Ma-
Tepuu. B ripuHIIMIIE, 3TO MOJIOXKEHUE CTAIO TPETBUM MOCTYJIATOM TEOPUN
OTHOCHUTEIBHOCTH, B KOTOPOU BPEMSI BBICTYITAET YETBEPTHIM U3MEPEHUEM
MPOCTPAHCTBA, B OTVIMYMU OT IPEABIAYIIMX TEOPUN MPOCTPAHCTBA, TIE
BpPEMS IPUHUMAIOCH a0COJIIOTHBIM B TPEXMEPHOM MTPOCTPAHCTBE.

Ha ocHoBaHuu cBOEI TEOPUM OTHOCUTEJIBHOCTU, DUHILTEIH TIbITA-
cs1 co3nath 061y Teoputo [1oist, ¢ MTOMOIIBIO KOTOPO MOXKHO ObLIO ObI
OOBSICHUTDH BCE MPUPOJHBIC SIBJICHUS, UCXOAS1 U3 €AMHOr0 MPUHIIMIIA
o0bsicHeHus1. Ero momeiTKa He yBeHUYasach ycnexoM. Kpome Toro, co-
30aHHBIC TIPUOOPHI MMTOMOTJIM HE TOJBKO IMOATBEPAUTH CYILIECTBOBAHUE
aTOMOB, O CYIIIECTBOBAHWM KOTOPBIX roBopu/n JIeBKuMI 1 JIeMOKpUT, HO
U TTO3BOJIMJIM TPOHUKHYTh B CaM aTOM U, TEM CaMbIM, HEJIEJIMMbIE «KUP-
MAYUKU» MUPO3IAHbSI CAMU OKAa3aJIMCh CJIOXHBIMU CUCTEMaMU. Takum
00pa3oMm, pa3BUTHUE MO3HAHWS MAPO3IaHUS COBEPIIATIOCH IO IBYM Harpa-
BJICHUSIM — IIO3HAaHWE MAKpPOKOCMOCA Y IO3HAaHUE MUKPOKOCMOCA.
MMeHHO 3TOT hakT cTal OCHOBHOM OIIMOKOM MPaKTUYECKU BCEX TEOPUit
muposnanus. [Ipupona — earHa Ha BCEX CBOMX YPOBHSIX, KaK HA YPOBHE
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MMKPOKOCMOCa, TaK M Ha ypOBHE MaKpoKocMoca. ToIbKo paccMaTpuBast
HUX BMECTE, B €IMHOM COBOKYITHOCTH, BO3MOXKHO TOJIyYUTh ITPABUILHOE
MpeICTaBJIEHUE O IIPUPOIEC MUPO3TAHMSI.

1.2. Pe3iome

Takum oOpa3oM, aHaIM3 UCTOPUU TIPEACTaBICHUI YeJI0BeUeCTBa O
npupoje BeceneHHoM nmokasai, 4To:

1. IIpencraBiaeHus yejoBeKa o npupojae BeeneHHOI, Ha TIPOTsKe-
HUM U3BECTHOI MCTOPUHU, U3MEHSIMChH HE MOCjen0BaTeIbHO. B 1peBHOCTH
ObLIM LIMBWJIM3ALMM U KYJIBTYPbI, IPEICTABICHUS O TPUPOIE MUPO3IAHUS
KOTOPBIX ObLIM, IO HEKOTOPLIM BOIIPOCaM, 3HAUUTEIbHO LIKPE COBPEMEH-
HbIX. O4eHb MHOTO 3HAHMIA IPEBHUX UIMBWIM3ALMNA ObUIM YHUYTOXEHBI
WJIM BO BpeMsI BOIH, Wn (paHaTUKaMU HOBBIX PEJIUTUIA.

2. B ucropum yejioBeuyecTBa Ha0JI10JaJI0OCh HECKOJILKO MEPUOI0B
B3JIETA HAYYHBIX MMPeACTaBlICHUI 0 BceneHHOoM, Ha CMEeHY KOTOPbIM ITpU-
XOJIJIU 1IeJIble TTOXU HEBEXKECTBA M BapBapcTBa. BOKpyr coxpaHMBIINUXCS
OCKOJIKOB MCTMHHOTI'O 3HaHM$l HAYMHAJIU CO3/1aBaTh «HOBbIE» TEOPUU MU-
pO31aHusl, KOTOPbIE, TOJBKO K COBPEMEHHOCTH, TOCTUTIN HEKOM 3aBep-
IIEHHOCTHU.

3. IlpencraBnenust o npupoae BeenreHHOI oTpaxkaloT U ONPeaeIsiioT
YPOBEHb Pa3BUTHUsI HayYHOW MBICIU U TEXHUKHU, a TAKXKe, OMpPeaessiioT
Oyayliee pa3BUTUS LIMBUIM3ALMU B 1ieJioM. HenpaBuibHbIE MpeacTaBiie-
HUs 0 pupoje BceneHHol He TOJbKO OINpeaesiioT 3BOJIOLIMOHHBIN M0-
TEHLIMaJI UMBUJIU3ALMK, HO U CTEMEHb U KAYeCTBO B3aMMOAEUCTBUS €€ C
npupoaoii. [Tpyr HeMOJIHBIX WJIM OLIMOOYHBIX MPEACTAaBICHUIX YeJIOBEeKa
o npupoje BceneHHoI, ero AesiTeIbHOCTb MPUBOIUT K pa3pylIEHUIO KO-
JIOTMYECKOM CUCTEMBbI, YTO, B KOHEYHOM UTOTEe, MOXET MPUBECTU K YHU -
YTOXEHUIO CAMOM >KM3HU Ha TIJIaHETe.

4. HayuHble OTKPBITUSI MTOCJIEIHEN YeTBePTH IBAALIaTOrO BeKa MoKa-
3aJIM HECOCTOSITEJIbHOCTD CYIECTBYIOIIMX MPEACTABICHUII O MPUPOJIE
BcenenHoii, 1 BO3HMKIIA HEOOXOAUMOCTb CO3aHUS HOBBIX MpeACTaBe-
HUIi 0 mpupoae. be3 HoBoI TeopeTUUEeCKO CUCTEMBI MPEACTABICHUI HE
MOXET OBITh JaJIbHEH1Iero KaueCTBEHHOTO Pa3BUTHUSI HAyKH U LIMBUJIM3a-
LIMU B LIEJIOM.
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2.1. IlocTanoBKa BONpOCa

[Ipexne, yeM mpuCTynaTh K CO3JaHUIO KAaKOM-I11M00 TEOPUU MUPO-
30aHUsI, HEOOXOIMMO OMPEAEIUThCS C MOHSITUSIMU, KOTOPbIE CO3JAI0T
¢dyHIaMeHT 3Toil Teopuun. be3 4éTkoro onpenenaeHUss Ha4aJabHbBIX U Ipa-
HUYHBIX YCJIOBUI, HE MOXKET OBITh CO3/1aHa MOJHOLIEHHas Teopus. JlaBaiiTe
CHayvaJia OorpeaeanMcs, YTo Takoe BpeMs. [loyiroe Bpemsi, BpeMsI TIpu3Ha-
BaJI0Ch A0COIIOTHBIM U TOJIBKO B IBAALIATOM BEKE, IPU CO3JaHUM CBOEH Te-
opuM, DUHINTEIH MPeIOXKIII NS0 00 OTHOCUTEIBHOM MPUPOAE BpEMEHU
U BBEJ BpeMsl, Kak 4yeTBEpToe u3mepeHue. Ho npexue, yem onpenessTh ad-
COJIIOTHYIO WY OTHOCUTEIBLHYIO TIPUPOIY BpEMEHU, HEOOXOIMMO OTIpee-
JIMThCSI — 4UTO Xe Takoe BpeMsi?! [ToueMy-To Bce 3a0bLI1, UTO BpeMsI SIBJISI-
€TCs1 YCIIOBHOM BeJIMUMHOM, BBEIEHHOI cCaMUM YE€JI0BEKOM 1 B IIPUPOJIE HE
cyliecTByloleil. B mpupopae cyliecTBYIOT nepuoaudeckue MpoLecchl,
KOTOpBbIE YEJI0BEK UCITOJIL3YeT, KaK ATaJIOH JJISI COTJIACOBAHMSI CBOUX Jeii-
CTBUI1 C OKpyXalolnMu. B mpupoe cylecTByOT NPOLIECChI ITepexoaa Ma-
TepUU U3 OAHOI'O COCTOSIHUS MU (POPMBI B Apyroe. DTU MPOLECChl MPO-
TeKaloT ObICTPEE MU MEIJICHHEE 1 3TO OHU — peaJibHbl U MaTepUaJibHBbI.

Bo BceneHHoIT HenpepbIBHO MPOUCXOAST MPOLIECCHI Iepexoaa Ma-
TePUU U3 OJHOTO COCTOSIHUS B IPYroe, U3 OAHOI0 KauyeCTBa B IPYroe U OHU
MOTYT OBITh OOpaTUMBIMM M HeOOpaTUMbIMU. OOpaTUMBIE TTPOLIECCHI HE
3aTparnuBalOT KAYeCTBEHHOT'O COCTOSIHUS MaTtepuu. Eciiu ke mpoucxoaut
KauyeCTBEHHOE U3MEHEHME MaTepu — HaOII01aI0TCsl HEOOpaTUMBIE ITPO-
ecchl. [Ipy mogoOHBIX Mpolieccax, BOMIOLMS MATEpUX UIET B OMTHOM Ha-
MpaBJIeHUU — OT OJJHOTO Ka4yecTBa K APYroMy U MO3TOMY BO3MOXKHO KO-
JIMYECTBEHHO OLIEHUTD 3THU sIBJIEHUsI. TakuM 00pa3oM, B IpUpojie HabI0-
JAI0TCS TPOLECChl U3MEHEHUSI MaTepUM, MPOTEKAaIOI1e B OJHOM Harpa-
BireHuM. Bo3HuKaeT cBoeoOpa3Has «peKa» MaTepui, UMEIOIIast CBOU MC-
TOKM U ycThe. MaTepusi, B3sITast U3 DTOM «peKu», UMEET MPOIILIOE, HACTO-
siiee 1 oyayuee. [TpoluibiM SIB/ISIETCS TO KAY€CTBEHHOE COCTOSIHME Ma-
TepUU, KOTOPOE OHA MMeJia paHbllle, HACTOSIIee — Ka4yeCTBEHHOE COCTO-
SIHWE B JAaHHBIA MOMEHT, a Oyaylliee — KaueCTBEHHOE COCTOSTHUE, KOTOPOE
aTa MaTepusl IIPUMET, OCJIe pa3pyLICHUS CYIIECTBYIOIIETO KAYeCTBEHHOTO
cocTosiHUsI. HeoOpaTumblil mpoliecc KaueCTBEHHOIo mpeodpa3oBaHUsI
MaTepUM U3 OMHOTO COCTOSIHUS B IPYTO€ MPOTEKAET C OINPeaeIEHHOM CKO-
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pocThio. B pa3HBIX TOUKaX MPOCTPAHCTBA OJHU U TE XK€ MPOLIECCHl MOTYT
MPOTEKATh C Pa3HOI CKOPOCThIO, MPUYEM, B HEKOTOPBIX CTydasix, OHa Ba-
pPbUpPYETCS B JOBOJILHO IIIMPOKOM auana3oHe. s usMepeHus 3Toi CKo-
POCTH, YEJIOBEK MPUAYyMaJl YCIOBHYIO EAMHUILY, KOTOPYIO Ha3BAJIMU CEKYH-
noii. CeKyH/Ibl CIMBAIMCh B MUHYTbI, MUHYTBI — B Yachl, Y4aChl — B CYTKU
u T.1. EquHuieit nuamepeHus nocay>KWin NepruoaudecKre MpouecChl Ipu-
pOIbI, TAKME, KaK CyTOUHOE BpallleHUe TJIAaHEThl BOKPYT CBOE OCH U Te-
puon obdpaileHus raHeTsl BOKpyr ConHia. [IpruynHa momo6HOro Beidopa
MpocTa: yiooCcTBO MPUMEHEHUSI B HOBCEAHEBHOM XKU3HU. DTY eAMHUILY W3-
MEPEHMST Ha3BaJIU €AMHULICH BPEMEHU U CTAJIU TIOBCEMECTHO YIOTPEOISATh.
MHTepeceH TOT hakT, YTO MHOTME HapO/Ibl, U3HAYAJIbHO U30JIMPOBAHHBIE
JPYT OT Ipyra, CO3aJIM OY€Hb OJIM3K1E KaJleHAapyu, KOTOPbIE MOTJIU OTJIM -
YaTbCs YMCJIOM JHEM B HEAEE, HAYaJIOM HOBOTO rojia, HO MPOAOJIKUTEb-
HOCTb T'0JIa y HUX ObLJIa OY€Hb OJIM3KOM IpyT K Apyry. IMEeHHO BBeaeHNE
YCJIOBHOM €IMHUILIbI BPEMEHU MO3BOJIMJIO YEJI0BEYECTBY OPraHM30BaTh
CBOIO JIESITEJBHOCTDb M YIIPOCTUTH B3AUMOAEWCTBUE MEXLY JIIOJIbMU.
EnvHuia BpeMeHr — OIHO 13 BeIUYaIIMii M300peTeHUI YeI0BeKa,
HO HEOOXOIMMO BCeTaa MOMHUTh U3HAYAJIbHBIN (DAKT: OHA — UCKYCCTBEH-
HO CO3JlaHHasl BeJIMYMHA, OMKCHIBAIOIIAs CKOPOCTb KAY€CTBEHHOTIO Tepe-
X0J1a MaTEPUU U3 OJTHOTO COCTOSIHUS B Ipyroe. B ripupo/ie CyniecTByoT 1e-
pUOANYECKHUE TIPOLECCHI, KOTOPbIE MOCTY>XUIA OCHOBOM IS CO3MaHUs
STOU YCIOBHOM €MUHUILIBI. DTU TTEPUOINYECKHE MPOLECCHl — OOBEKTUBHbBI
U peajibHbI, a CO3IaHHBIC YEJI0OBEKOM eAMHUIIBI BDEMEHU — YCJIOBHBI U HE-
peanbHbl. [1o3TOMY, 11000€ NCMOIB30BAHUE BPEMEHM, KaK PEAIbHOTO 13-
MEpEeHMUsI IIPOCTPAHCTBA, HE UMEET I10J1 CO00M HUKAKOTro OCHOBaHUs. Ye-
TBEPTOTO U3MEPEHUST — U3MEPEHUS BPEMEHM — MPOCTO HE CYILECTBYET B
npuponae. MMeHHO NOBCeTHEBHOCTh M TOBCEMECTHOCTb MPUMEHEHUSI €11 -
HUILl BPDEMEHU, KOTOPbIE COIMPOBOXKIAIOT YEJIOBEKA C IEPBOIO MOMEHTA €TI0
>KM3HM 10 TIOCJIETHETO, OYEHb YACTO CO3AI0T UJUTIO3UIO PEAJIBHOCTU Bpe-
MeHU. PeaibHO He BpeMsi, a IPOLECChI, MPOUCXOASIINE B MATEPUU, €I~
HULIe!l U3MEPEHUsT KOTOPBIX, CIYKUT eAruHUIa BpeMeHU. [Ipoucxoaut
MOJICO3HATEJIbHAS MOIMEHA OTHOTO IPYTUM Y, KAK HEU30EXHBIN pe3yIbTaT
nog00HOM MOAMEHBI PEAIbHOTO IMpoLecca eAUHULIEH ero U3MepeHusT —
CJIMSTHUS B Y€JIOBEYECKOM CO3HAHWUM OJHOTO C APYTUM — Chirpajio ¢ Homo
sapiens 31y10 IyTKy. CTajqu co31aBaThCsl TCOPUM MUPO3IaHMSI, B KOTOPBIX
BpeMsl MPUHUMAJIOCh, KaK OOBEKTUBHAS peaibHOCTh. OOBbEKTUBHOM peaib-
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HOCTBIO SIBJISIIOTCS TIPOLIECCHI, TPOTEeKAloIle B MaTepuu, a He YCJIOBHas
€IVHMLIA 1711 U3BMEPEHMST CKOPOCTH ITPOTEKAHUS 3TUX MPOLIECCOB. I pyrumu
CJ0BaMM, B HaYaJIbHbIE ¥ TPAHUYHBIC YCIOBUS CO3MaHMSI TEOPUIA MUPO3/1a-
HUs1, OIIMOOYHO BBOAWIACK CYObeKTHBHAs BeJimurHa. M ata cyobeKTuBHAs
BeJIMYMHA, MPU Pa3BUTUU 3TUX TEOPUN MHUPO3AAHUS, CTajda OJHUM U3
«ITOABOJHBIX KAMHE», 0 KOTOPBIE «pa30MInCh» 3T TEOPUU MUPO3IaHUSI.

JlaBaiiTe MOIbITAEMCS BBISIBUTh U JPYTHE «ITOJABOJAHBIE KAMHU» 00-
1LIEU3BECTHBIX TeOpUuit Mupo3aaHus. [1pexne Bcero, naBaiiTe onpeaeammMmcs
¢ noHsiTueM Matepuu. [log mMaTepueil moHUMAETCs 06BeKMuUBHAs pedanb-
Hocmb, danHas Ham 6 owyujenusx. OlyleHus: — nHgopMalus, MocTyrna-
fo111ast B MO3T 00 OKpYXKaloIlleM HAC MUAPE Yepe3 OpraHbl 4yBcTB. HazHaue-
HUEM OpPraHOB UYBCTB YeJIOBEKa SIBJIsIETCS 00ecreueHre ONTUMAIbHOIO Cy-
1IECTBOBAHMSI YeJI0BeKa, KaK XKMBOIO OpraHM3Ma, B OKpyKarlleit cpene.
OpraHbl 4yBCTB 4e10BeKa COPMUPOBATIUCH B pe3yJIbTaTe aganTalliu ye-
JIOBEeKa K YCJIOBUSIM CYILIECTBOBAHMSI B 3aHMMAEMOM SKOJTOTMYECKOM HUIIIE.
[ToaTomy, pa3BuTHE OPraHOB YYBCTB 11O IO ITyTH ONITUMAJIbHOTO IPUCIIO-
co0JIEeHUST OpraHM3Ma YeJIOBeKa K 9KOJIOTMYeCKoM cucteme. Takum obpa-
30M, OpraHbl YYBCTB Pa3BWJIMCh U C(hOPMHUPOBATIKCH B pe3yJibTaTe agarnTa-
LIMK K YCJIOBUSIM CYILIECTBOBAaHMS B 9KOJIOTMYECKOM HUIIIE U CIyKaT IJIsT
Tex GopM MaTepruu, KOTOpble CHOPMUPOBAIN IKOJOTUUECKYIO CUCTEMY B
1I€JIOM, ¥ 9KOJIOTUYECKYIO HUIILY, 3aHUMaemyto Homo sapiens, Kak BUIOM.
DTO — TIpeaHa3HAYE€HNE OPTaHOB YyBCTB YEJIOBEKA, U TIO3TOMY OIIyIIe-
HUsI, TIOJIydeHHBIE Yepe3 3T OpTraHbl YyBCTB, OYIYT COOTBETCTBOBATh Ka-
YECTBEHHOI CTPYKTYype MaTepuu, 00pasylolieii 3KOJI0TUUYECKYIO CUCTEMY.

[TosiBAeHUe pazyma y yeaoBeka He U3MEHUJIO IMPUPO/1Y €ro OpPraHoB
YYBCTB, MIO3TOMY Hallli OpraHbl YyBCTB MOTYT JaTh HaM MpeacTaBIeHUe
TOJIBKO O TOM MaTepuu, KOTopask GOPMUPYET IKOJIOTUUECKYIO Cpey OOU-
TaHus yeaoBeka. Co3aaHHbIE Y€JIOBEKOM MPUOOPHI TOJIBKO MO3BOJIWIN
paciIMpuTh AMana3oH BOCIPUSITHSI HAIllMX OpPraHOB YYBCTB, a HE IPO-
HUKHYTb B HOBbI€ KauecTBa MaTepuu. Haiy opraHbl UyBCTB OrpaHUYEHBI,
1 MO3TOMY HeM30eXHO OyJeT orpaHMYEeHHBIM Hallle MpeACTaBJIEHUE O
Mpupoe MaTepun. Agantauus K YCJIOBUSIM CYILIECTBOBAHUS B 9KOJIOTH-
YeCKOI cUCTeMe 1 TO3HaHME TIPHPO/Ibl MATepUM — JIBE aOCOJIIOTHO Pa3HbIe
BEIIM, KOTOPHIE XKeJIaTEJIbHO HE MyTaTh. AOCOJIIOTU3ALIMS HAILIMX OPTaHOB
YYBCTB SIBJISIETCS €1IE OAHUM ITOABOAHBIM KAMHEM CYIIECTBYIOIIUX TEO-
puii. Haiim opraHbsl 4yBCTB 1alOT HAM MPEACTaBIEHUE O YEThIPEX arperar-
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HBIX COCTOSTHUSIX (DU3MUYECKU TIJIOTHOM MaTepuu — TBEPIOM, KUJIKOM, Ta-
3000pa3HOM U TIJIA3MEHHOM, a TaKXe, 00 ONTUYECKOM JAUANa3oHe Mpo-
JOJbHO-TTOIEPEYHBIX BOJH M 00 aKyCTUUECKOM JMana3oHe MPOoa0JIbHbIX
BOJIH. Bc€ ocTanbHOE He BOCIPUHMMAETCSI HAllIMMU OpraHaMu YyBCTB U HE
MOXET OBbITh «OOBEKTUBHOM PEaTbHOCTBIO», JAHHOK HAM B OIIYILIEHUSIX.

O3HayvaeT 1 3TO, YTO OOJIBIIIE HUYETO HE CYIIECTBYET, Aa U TTOYEMY
HalllM OLIYILIEHUS TOJKHBI ObITh A0COJIOTHBIM KPUTEPUEM CYIIIECTBOBA-
HuUsl MaTepumn? BrnoiaHe ecTecTBEHHO, UTO IpeacTaBieHne 00 OKpyXkato-
11IeM HaCc MUPE MbI TTOJTy4aeM 4epe3 Hallld OpTaHbl YyBCTB U TOJBKO Yepe3
HUX, HO 3TO HE O3Ha4yaeT abCOJIIOTHOCTU HaluX olnymeHui. Cuemyer
BCIIOMHMTb, YTO YEJIOBEK CYILIECTBYET B «CPEAMHHOM» MHUPE — MEXIY
MaKpOKOCMOCOM Y MMKPOKOCMOCOM, W TTO9TOMY BCE Halllu MpeaCTaBIie-
HUS CJIIOXWJIWCH B pe3yjbTaTe HaOIIOIEHUS 32 3TUM IIPOMEXYTOYHBIM
MUPOM MPUPOabI. B To Bpemsi, Kak 3aKOHBI MPUPOIbI BEPIIATCSI UMEHHO
Ha ypOBHE MaKpOKOCMOCa U MMKPOKOCMOCA, Y YEJIOBEK UMEET JIEJIO TOJIb-
KO C TIPOSIBJICHUSIMU 3TUX 3aKOHOB B TPOMEKYTOYHOM MMPE CYI1IECTBOBA-
Hug yenoBeka. Habmonas 3a mposiBIEHUSIMU 3aKOHOB MUKPO- M MaKpo-
KOCMOCa B MPOMEXYTOYHOM MUPE, YEJIOBEK CO3IAJI KAPTUHY 3TOTO MPO-
MEXYTOYHOTO MUPa, KOTOPAasi TOBOJIBbHO TOYHO OTPAXKaeT COCTOSIHUE 3TOTO
MUpa CyIlIecTBOBaHMU yenoBeka. Ho aTa KapTMHa He oTpaxaeT pUpoIy
MaKpoO- U MUKPOKOCMOCA IMOJHOCTBIO U T0O3TOMY HE MOXET IMPETeHA0BaTh
Ha MOJHOTY Mepeaayr KapTUHbI MUPO3AaHu B 1ieJoM. TakuM oOpa3om,
COBPEMEHHbIEC MPEACTAaBACHUSI O TIPUPOAE TOJbKO YAaCTUYHO OTPaKaloT
NEUCTBUTEILHOCTD U YHUBEPCAIbHBIE 3aKOHBI, KOTOPHIE CO3/aJ YEI0BEK,
MOPOM MPEeNoIHOCST HEOKUIaHHbIE CIOPIPU3bI, PU MOMbITKAX YeJI0BeKa
MPOHUKHYTh, KaK B TJTyOMHBI MAKPOKOCMOCA, TaK U MUKPOKOCMOCA.

OnHUM U3 TaKuX YHUBEpPCAJIbHBIX, (PyHIAMEHTaJbHbIX 3aKOHOB B
€CTECTBEHHBIX HayKax SIBJISIETCSI 3aKOH COXpaHeHUs Mmatepuu. OTKPBITHS
MOCJIeAHEH YeTBEPTU ABAALIATOrO BeKa B 001aCTH siIepHOI (DU3NKU pa3py-
LW 3Ty (QYHIAMEHTAIbHYIO TOUKY OIMOPBI COBpeMEeHHOU (pru3uku. Oc-
HOBHOI 3aKOH (DM3MKM — 3aKOH COXpPaHEHMSI MaTepuX — ObLT YHUUTOXEH
pe3yabTaTaMy SKCIEPUMEHTOB (PU3MKOB-SAepIIMKOB. CyTh 3TOTO MOCTY-
JlaTa B TOM, UYTO Mamepus HUOMKYOa He NOSA8ASAemCs U HUKYOa He ucyuesaen.
[TprMeHUTENBbHO K CUHTE3Y YAaCTUII B XOJI€ SII€PHBIX PEAaKLIUi, 3TOT 3aKOH
MOXHO 3aIliCaTh B CJAEAYIOIIEM BUJIE:

m; + m; > m3 (2.1.1)
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Hpyrumu cioBaMu, Macca BO3HMKIIIEH, B pe3yJibTaTe CUHTE3a, Ya-
CTUIIbI JOJKHA OBITh MEHbIIE WJIM PABHOM COBOKYITHOI MaccCe 4acTHUII €€
co3naBLIMX. Pe3yabTaThl 3KCIIEpUMEHTOB BBEJIM (PU3MKOB-SIEPIIMKOB B
COCTOSIHME I1110Ka, M3 KOTOPOTO OHU HE B COCTOSIHMM BBIUTU U 1O ceit
neHb. Bcé neio «TojibKo» B TOM, YTO B HEKOTOPBIX 9KCIIEPUMEHTAX Macca
BO3HMKIIEH YaCTULIbl MOPOM Ha HECKOJBKO IOPSAKOB MpeBhILIaTa
COBOKYITHYIO MacCy YacTHIl, €€ CO3JaBIINX:

m; + m; << m3 (2.1.2)

PeanbHbIe 5KCIIEpUMEHTHI, pealibHble TIPUOOPDI, a pe3yJIbTaThl A0CO-
JIIOTHO (paHTacTuyeckue. BeliecTBo nmosiBuioch U3 HUOTKyAa. [Ipuuém,
OTKJIOHEHHUE pe3yJIbTaTOB OT 3aKOHA JIEXKUT He B MpejiesaxX MOorpelHoCTU
nprbopos. [IpubGopkl ¢ MOrpeTHOCTHIO 00JIee MATH MPOLIEHTOB MPAKTU -
YECKM He UCIIOJIb3YIOTCS ISl HayYHbIX UccaenoBaHuid. [Toatomy, B ciyyae,
KOr/ia pe3y/IbTaTbl HA HECKOJIbKO MOPSIAKOB OTJIMYAIOTCS OT OXKUIAEMbIX,
MOTPELIHOCTh MPUOOPOB HUKAKOIO 3HaUEeHUSI He uMeeT. Jlea0 B TOM, UTO
Y YUEHBIX HET M HE MOXKET ObITb HUKAKOTO 00bsiCHEHUSI. Te siBlIeHus, KO-
TOpbl€ OHM HAOJI0JAIOT MOCPEACTBOM MPUOOPOB UM BU3YAIbHO, €CTh
MPOSIBJIEHUS] peaIbHbIX 3aKOHOB ITPUPOJIbl. PeaibHble 3aKOHBI TIPUPOIbI
(opMUpPYIOTCS HAa YPOBHSIX MAaKpPOKOCMOCA U MUKPOKOocMoca. Bee, ¢ uem
YeJIOBEK COMpPUKACAETCS B CBOEHM >KM3HU, HAXOAUTCS MEXIY MaKpPOKO-
CMOCOM 1 MUKPOKOCMOCOM. MIMEHHO MO3TOMY, KOTrjia 4eJI0BeK, C TOMO-
111bI0 MPUOOPOB, CMOT 3arJITHYTh B MUKPOMUP, OH BIIEPBBIE CTOJIKHYJICS
C 3aKOHAMU MIPUPOJIbI, a HE C UX MPOSIBIICHUSIMU. MaTepust He TTOsIBIISIeTCS
U3 HUOTKyAa. Bc€ ropasmo mpolle U ciloXHee OJHOBPEMEHHO: TO, YTO
YyeJIOBEK 3HaeT O MaTepuM U AyMaeT, KaK O 3aBepIIEHHOM, aOCOJIOTHOM
MOHSITHM, HA CAMOM JIeJIe, SIBJISIETCS JUIb MaJIeHbKOM YaCThIO 3TOTO MO-
HATUSA. MaTepus 1eiiCTBUTEILHO HUKYIA HE MCYE3aeT U HUOTKYIA He MO0~
SIBJSIETCS; NeMCTBUTENbHO cyllecTByeT 3akoH CoxpaHeHusi Marepuu,
TOJbKO OH — He TaKO#, KaKUM ero MpeacTaBisioT jioau. Pusnyecku
IUIOTHOE BELIECTBO — TOJIbKO OJHA U3 (hOPM MaTepuii, BOCIIpUHUMAaeEMasi
YeJJ0OBEKOM Yepe3 ero opraHbl UyBCTB. A TeIephb, JaBaiiTe MpoaHAIM3UPyeM
MpeACTaBICHUS O CAMOM MMPOCTPAHCTBE, HA KOTOPBIX 0a3MPYIOTCS COBpPE-
MEHHbIE HaydyHble mpeacTaBieHus1. [IpocTpaHCTBO MpUHUMAETCS TPEX-
MEPHBIM U OJHOPOJIHBIM. XOTeJIOCh Obl YTOUHUTh, YTO OKpY>Kalolillee Hac
MMPOCTPAHCTBO BOCIPUHUMAETCS HAIIMMM IJ1a3aMu, Kak TpEXMEPHOE.
[TpenHa3HayeHUe HALLIKMX IJ1a3 — ONTUYECKUX JaTYMKOB, CO3JaHHbBIX ITPH-
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ponoii — obecrieyeHre aaeKBaTHOM peaKMK Ha OKPYKAIOIIYI0 HAC MPU-
pony. Haim riaza mo3BossiioT HallleMy MO3TY CO3/1aTh TOYHYIO KapTUHY
OKpYKalolleil Mpupoabl, 0€3 KOTOPOU YeJTOBEK MPOCTO HE MOXKET CYIIIe-
CTBOBaTh, KaK XMBOE CyIIeCcTBO. [Ipu 3TOM, I1a3a yesoBeKa aanTupoBa-
HbI K (DYHKIIMOHUPOBAHMIO B Ta30BOM Cpeie, KOTOPYIO MPEACTABISET CO-
001t aTMocdepa TutaHeThl. « KapTMHKY» KOTOPYIO Mbl BUAUM, TPUHUMAEM
3a TpEXMepHoe MpocTpaHcTBO. Ho, eciiy MBI morpyzkaemcsi B BOIHYIO Cpe-
1y, KOTOpas, MO HaIlIMM TTIOHSITUSIM, TOXXE TPEXMEPHasi, TO B 3TOU cpejie Ha-
1111 I71a3a OyayT 1aBaTh UCKAXXKEHHYIO KAPTUHY 3TOM CPEbl, UYTO HE MMO3BO-
JISIET HaM TTpaBUJIbHO OPMEHTHUPOBAThLCS B Heil. B To Bpemsi, Kak ria3a Mop-
CKMX XXMBOTHBIX, MTO3BOJISIIOT UM OPUEHTUPOBATLCS B BOJHOM cpefe, 6e3
BCsIKUX MpobjieM. OpreHTalrs MX B BO3AYIITHOM cpesie OyneT Tak ke Ha-
pylIeHa, KaK 1 Hallla B BOAHON. B Boje BunMmast Hamu «KapTUHKa» OyaeT
OTJIMYATHCS OT TPEXMEPHOTO N300paXkeHUsI, K KOTOPOMY MbI TaK ITPUBbI-
k. [Tomyvaercs, 4To BogHas cpea YeM-TO KaYeCTBEHHO OTJIMYAETCS OT
BO3aylIHOM. M 5TO oTiiMuKe He TONIBKO B OTVIMYUU MJIOTHOCTU PACIIONO-
SKEHUS MOJIEKYJI APYT OTHOCUTEJILHO APYra U KAY€CTBEHHBIN COCTaB 3TUX
MoiekyJi. be3yciioBHO, 3T (pakTOpbl UMEIOT 3HaYeHue. Bompoc ToyibKo B
TOM — TOJIBKO JI OHU?! B 3TOI TOUKE MBI MOJOIUIN K BOIIPOCY: OJTHOPOI-
HO JIM TIPOCTPaHCTBO?!

2.2. KayecTBEeHHAA CTPYKTYPA NPOCTPAHCTBA

Bce cyiiecTBylole Teopuu MpoOCTpaHCTBA pacCMaTpUBaIU MPO-
CTPaHCTBO, KaK OJJHOPOAHYIO cyocTaHLIMI0. OMHOPOIHOCTh MTPOCTPAHCTBA
MoJipa3yMeBaeT, YTO CBOMCTBA MPOCTPAHCTBA — OJMHAKOBBI BO BCEX Ha-
MpaBJIeHUSIX. A 9TO O3HAYAET, YTO MaTepusl JOJKHA MPOSIBIISITL Ce0sI B JII0-
00Ji TOUKE OJTHOPOJHOIO MPOCTPAHCTBA TOXIECTBEHHO. Tak i a10? [a-
BaliTe MpoaHAJIM3UPYEM 3TY CUTYalL1I0. ACTpPOHOMAM U acTpopU3NKaM 13-
BECTEH (pakT, UTO BO BpeMsl IOJHOIO COJIHEYHOTO 3aTMEHMSI MOXKHO Ha-
Oo01aTh 00BEKTHI, KOTOpPbIe Hallle CoJTHIIE 3aKpbIBaeT cO00M. Micxons u3
MO3ULMI OTHOPOJHOTO MPOCTPAHCTBA, 3TO IMPOCTO HEBO3MOXHO. Ho Tem
HE MEHEee, 9TO HayuHbIi (pakT. HeBO3MOXHOCTb 3TOTO ONPEIESIETCS TEM,
YTO 3JIEKTPOMATHUTHBIE BOJHBI B OJHOPOJHOM MPOCTPAHCTBE JOJKHBI
pacrpocTpaHsThes NpsiMoanHeliHo. Ho eciiu 3To Tak, TO aOCOMIOTHO He-
BO3MOXKHO Ha01104aTh 00bEKTHI, 3aKphIBA€MbIE IPYTUM, PACIIOJ0XKEHHBIM
omxe Kk HaM. OObsICHEHUE 3TOMY (PEHOMEHY ObLIO JaHO CJEAYIOLIUM
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00pa3oM: MaCCUBHBIN KOCMUUYECKUI 00BEKT, KOTOPBIM siBisieTcs: CosHIe
BJIMSIET HA TIPSIMOJIMHEMHOE PAaCIIpOCTpaHEHUE CBETOBBIX BOJIH, UCKPUBJISS
UX TPACKTOPUIO, B pe3yjIbTaTe Yero, Mbl B COCTOSIHUM HA0JII0AaTh TO, UTO
HaxonuTcs 3a HUM. OObsicCHeHUe, 0e3yC/IOBHO, MPaBUJILHOE, TOJILKO CYy-
1LIECTBYET OTHO MajieHbKOe HO. Eciii cumTaTh MpOCTpaHCTBO OMHOPOIHBIM,
TO 3TO CTAHOBUTCSI HEBO3MOXHBIM. BO3HMKAET BOIMpPOC: a OAHOPOAHO JH1
0oHO? M eAMHCTBEHHO BO3MOXHBIM OOBSICHEHMEM 3TOro (pakTa MOXKET
OBbITb MpU3HAHUE MTPOCTPAHCTBA HEOTHOPOIHBIM.

HasaiiTe mpoaHanu3upyem u apyrue aktel. Hampumep, siBiieHune
MpeJOMJICHUsI pa3HbIMU CpelaMM MPSIMOJIMHEHHOIO paclpoCTpaHEeHUs
CBETOBBIX BOJIH. DTHU SIBJICHUSI HOCSAT Ha3BaHUE ONTUYCCKUX SIBJICHUM
npupoabl. CyTb UX B TOM, YTO pa3Hble CPeIbl UMEIOT MIOTHOCTb, OTJIMY-
HYIO OT IJIOTHOCTU BaKyyMa, KOTopasi IpruHUMaeTcs HysieBoii. CKOpOCTh
pacnpocTpaHeHMsI CBETOBBIX BOJIH B BakyyMe C mprMHUMAaeTCs 3a KOHCTaH-
Ty 1 paBHoi1 300 000 kM/c. Cpena oka3bIBaeT CONPOTUBJIEHUE PacIIpoCTpa-
HEHMUIO CBETOBBIX BOJIH, B PE3YJIbTaTe YEro CKOPOCTh PACIIPOCTPAHEHUS UX
B JIAHHOI cpelie CTAHOBUTCS MEHbIIIE CKOPOCTHU PACIPOCTPAHEHMST 3TUX
BOJIH B BAKyyMe U CTaHOBUTCS paBHOU V. TakuM oOpa3om, naHHas cpeaa
BJIMSIET HA CKOPOCTb PacCpoOCTpaHEeHUs cBeTa ¢ KO3 (GUILIMEHTOM N, KOTO-
phIii Ha3Balu KO3(MDOULIMEHTOM MPEeIOMICHUST CPEIbI:

n=c/v (2.2.1)

rae:

n — K03 GULIMEHT MPEeIOMIICHUSI;

¢ — CKOpoCThb cBeTa (poToHa);

vV — CKOpOCTb cBeTa ((poToHA) B cpenie.

C noMol1i1pto 3Toro ko3 uiimeHTa rMpeJoMIeHUS MOXHO pacCum-
TaTh TOYKY BbIXOAA CBETa M3 3TOM Cpelbl HAa TpaHULIE C APYroii cpeaoit.
[TpakTryecku Kaxablii IKOJIBHUK MPOU3BOAWII TTIOAOOHBIE PACUETHI U K-
CIIEpUMMEHTHI 10 MPOMYCKAaHUIO CBETOBOIO TyuKa uepe3 npusmy. Bcé Bpone
ObI MPOCTO U siICHO. Ho omsTh CyIIecTBYeT OJHO MajieHbKoe HO. OHO To-
SIBUTCSI, €CJIU COMOCTAaBUTh 3Ty MH(MOPMALIMIO ¢ MpaBUJIaMU KBaHTOBOM
(br3rKM, KOTOpas ONMChIBAET MPUPOAY BOJH, B TOM YHCJI€ U ONITUYECKOTO
nuamna3zoHa. CorlacHO MOHSITUSIM KBAaHTOBOI (DU3UKM, CBETOBbIE BOJIHbI
U3JTy4aroTCs U TOMIOIAIOTCS OIpeaeIEHHBIMY MOPLUSIMU, KOTOPbIE Ha-
3Baii poToHamMU. Kaxxablit GOTOH MMeeT IHEePTrUio, paBHYIO:

E =hf (2.2.2)
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rme:

h = 6,62 10?7 Erg/sek — noctostnHas [1naHka;

f — yacrora poToHa.

Takum o6pa3zoM, Kaxablii (OTOH UMEET CTPOT0 OMNpeacEHHYIO
SHEPIUIO, M 3Ta SHEPTUS OIPEALsSIET CKOPOCTh IIEPEMEIIICHMS €T0 B CpeJie.
[ToaTOMY, MBI MOXXEM COCTABUTH TOXKAECCTBO:

mc?/2 = hf (2.2.3)

[Tpu mpoxoxaeHUn yepe3 cpeay, CKOPOCTb BOJTHBI YMEHbIIAETCS
MPONOPLMOHATLHO KO3(hGULIMEHTY MPEJIOMIIEHUS JaHHOM cpelibl (C = nv)
U, clieoBaTeIbHO, SHeprus (hOTOHA YMEHbILIAeTCs:

Ec, = mv?/2 = hf (2.2.4)

EcrecTtBeHHO, 4TO 3HEprus (poTOHA B Cpejie MOTyIaeTCs MEHbIIIE ero
SHEPruu B BaKyyMe:

Ecp< E
[ToncraBiisist UX ypaBHEHUS, TTOJTYUYUM:
mv?/2 = hf < mc?/2 = hf (2.2.5)

AHaIM3Upysl 3TO COOTHOIIEHUE, HEeU30EKHO MPUIEM K 3aKIoue-
HUIO, YTO, IPU U3MEHEHUHU SHEPTUU (POTOHA, JOJKHA U3MEHUTHCS 4aCTO-
Ta, a, CJIeA0BATEJIbHO, JUIMHA BOJHBI A. JIpyrimMu cioBaMu, BXOAUT B CpelLy
oavH (POTOH, a BLIXOAUT Apyroii. [Tonyyaercs sBHOe IpOTUBOPEYHE C pe-
aJIbHOCTB10. BbIBOIBI IMHEHOM ONTUKMU MPOTUBOPEYAT KBAHTOBOI MeXa-
Huke. Kaxnaplit pOTOH MMeeT CTporo ornpeaesi€ HHY0 SHEPTUI0, OH U3JTYy-
yaeTcsl NpU IMepexoAe JIEKTpOHA ¢ OOJibllel pa3peliéHHO OpOUTHI HA
MEHBIIYIO; TIPU MOIJIOIIEHUH aTOMOM (DOTOHA, DJIEKTPOH aTOMa Mepexo-
JUT C HUXKHEH pa3peli€éHHOM OpOUThI Ha OOJIbIIYIO, TAK ONPEAesIsieT KBaH-
ToBas pu3uka. Ho ¢poToH, mpu NpoXoXKIeHUU CPeabl, HE MEHSIETCS, B TO
BpeMsI, KaK €ro CKOpoCTh yMeHbIaeTcs. Kak ke ObITh ¢ 3TUM?

Eciu cunTaTh 4TO MPOCTPAHCTBO — OAHOPOJIHO, T.€., €r0 CBOMCTBA
1 KayeCcTBa HEM3MEHHBI, IoJlydaeTcst abcypa. AOCypa Mcue3aeT eciiv Mpu-
3HaTh, YTO MPOCTPAHCTBO — HEOJHOPOIHO, UTO €r0 CBOMCTBA M KAYECTBA U3-
MEHSIIOTCS B Pa3HbIX HAIIPABJICHUSX, U, YTO MaTePUs, 3aOTHSIIOIIAs ITPO-
CTPAHCTBO, BJIMSIET HA CBOMCTBA U Ka4eCTBa IIPOCTPAHCTBA, KOTOPOE OHA
3aII0JIHSET, a IIPOCTPAHCTBO BIMSET Ha MaTeputo. [IposiBasgercs, Tak Ha-
3pIBaeMasi, oOpaTHas CBs3b. B pe3ysbTaTe ycTaHaBIMBAETCSI PABHOBECHOE
COCTOSIHME MEXIY MaTepueii, 3arOJIHSIOIIEH TPOCTPAHCTBO, U IIPOCTPAH-
CTBOM, B KOTOPOM JIaHHasi MaTepus HaxoauTcs. I1pu Takom paBHOBecUu
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MaTepus yCTOuMBa. B maHHOU TOYKEe MBI MOIOIUIM K TOHUMAHUIO IPYy-
TOro MPUPOTHOTO SIBJICHUS — PAAVOAKTUBHOCTH.

PannoakTuBHOCTH — sIBJIEHUE, TTPU KOTOPOM, aTOM CTAaHOBUTCS HeE-
YCTOMYMBBIM, TIPOUCXOIUT €T0 pacmail, B Pe3yjabraTte KOTOPOTO BbIIECIIS-
€TCsI DHEprusi, u oopasyercs 00J1ee yCTOMUYMBbBIM aTOM WM aToMbl. HeycTori-
YMBOCTh BO3HMKAET MPU MOMIOIIEHUN JaHHBIM aTOMOM ¢oToHa. [Ipu mo-
mIoleHun (hOTOHA, MPOUCXOAUT MEPEXO AJIECKTPOHA C OJHOI pa3perueH-
HOi1 opOUTHI Ha Apyryto. Ho moueMy npu norioieHuu (poToHa, OMUH aTOM
CTAaHOBMTCS HEYCTOMYMBBIM M PACITalaeTCs, B TO BpEMSI, KaK APYrou ocTa-
€Tcsl CTaOWJIbHBIM? PanroakTUBHBIMU MPU3HAIOTCS TPAHCYPAHOBbBIE 3J1€-
MEHTbI, aTOMHBII BeC KOTOPBIX ITPEBBILIAET ABECTU TPUILIATh BOCEMb a.€. U
HWMEIOIIIME CIOXHYIO CTPYKTYPY 2JEKTPOHHBIX OpOUT. Pacnan momoOHbIX
aTOMOB MOXKHO ObLIO ObI OOBSICHUTD X CJI0XHOM CTPYKTYPOd, KOTOpast Ha-
pylIaeTcs Mpu MOMIOIIEHUH (DOTOHA U U3 YCTOMYMBOTO COCTOSTHUS TIepe-
XOJUT B HEYCTOMUMBOE, B pe3yJIbTaTe Yero aToM U pacnaaaetcs. Bce, kaza-
JIOCh ObI, MPEeKpacHoO, ecJIv Obl OISITh He BMelliaioch Obl MajieHbkoe HO. Pa-
JHMOAKTUBHbI HE TOJIbKO TPAHCYPAHOBBIE 3JIEMEHTbI, HO U M30TOMNbI BCEX
JIPYTUX 37eMeHTOB. JII00OIbITEH TOT (PaKT, UTO, K IPUMEPY, PAIMOAKTUBHbI
M30TOMBI BOJIOPOAA — ACUTEPUI U TPUTHUI, C aTOMHOM MacCOU IBE U TPU
a.e., B TO BpeMsl, KaK aTOM 30J10Ta — MAaKCUMAaJIbHO YCTOMYMBBIIA, TIPU aTOM-
HOM BecCe IMOYTU CTO JEBSIHOCTO CEMb a.€. B 3TOM 1 aHAJIOrMYHBIX CJTydasix
HEBO3MOXHO OOBSICHUTb YCTOMYMBOCTb U HEYCTOMYMBOCTb CJIOKHOCTBIO
CTPYKTYPbI OpraHMU3aIM aTOMOB. BHOBb MOSIBJISIETCSI MApaloOKC U, Ka3aJI0Ch
Obl, Hepa3pelMoe npoTruBopeure. Bee€ ObL10 Obl TaK, €CJIM UCXOIUTh U3
MPEeaNoJIOXEeHNSI OMHOPOAHOCTH MpocTpaHcTBa. Ho eciav npeanonoxuTs,
YTO MPOCTPAHCTBO HEOJHOPOJHO — IPOTUBOPEUYME U a0CYp/l UCUE3AIOT.

[Tpupony panroaKTMBHOCTU MBI pACCMOTPUM HUKE. B maHHBIN MO-
MEHT HaC MHTEpEeCYeT Mpupoaa mpocTpaHcTBa. Kak BUIHO U3 MpUBEAEH-
HBIX BbIIIIE MPUMEPOB, KaK Ha YPOBHE MaKpOKOCMOCa, TaK U Ha YPOBHE
MUKPOKOCMOCA, MPOCTPAHCTBO — HEOAHOPOAHO. [loHsaTHE O TOM, 4TO
MPOCTPAHCTBO SIBISIETCS OMHOPOIHBIM BO BCEX HATPaBJIEHUSX O€3 «CeBe-
pa» U «1ora», «Bepxa» U «<HU3a» SBJISIETCSI OCHOBOW COBPEMEHHOM KOCMO-
JIOTMU, OCHOBAaHHOI Ha TEOPMM OTHOCUTEIbHOCTU DiiHIITeHa. ccneno-
BaHUsl, ITPOBEIEHHBIE HA PAIMOTEIECKOIIE, BBIHECEHHOM 3 IPE/IE/Ibl 36M-
HOI aTMOC(epBI, 1aav MOATBEPXKIECHWE O HEOTHOPOJHOCTU MPOCTPAHCTBA.
ITpoananu3upoBaB pagnoBOJHBI 160-TH OTHAJEHHBIX raJaKTUK, (QU3UKHA

59



Hukomnaii JlesamioB «HeogHnopongHast BecenenHas»

n3 Pouectepckoro n Kanzacckoro Yuusepcureron CILA cnenanu ropa-
3UTEJIbHOE OTKPBITHE O TOM, UTO U3TyUYeHHsI BpalllaloTCsl [0 Mepe TOro, Kak
OHU JIBMKYTCSI CKBO3b IIPOCTPAHCTBO, B BUJIE €1Ba 3aMETHOTO PUCYHKA, Ha-
TMOMMHAIOLIETO ITOIOP, HEMOXOXEro HA Ha YTO, HabJIIoIaBIIeecs paHee.
[ToHBIN MOBOPOT «IITOIMOpPa» HAOMIOMAECTCS Yepe3 KaXKIblii MUJLIAAPH
MUJIb, KOTOPBII TTPOXOAST PaaroOBOIHbBI. DTU 3(PPEKTHI SBISIOTCS 0-
MOJIHEHHEM K TOMY, YTO M3BECTHO, KakK 3¢ ekt Papanesi, moasipusaius
CBeTa, BbI3BAaHHASl MEXTAJIAKTUYECKMMU MarHUTHBIMU TToJ1siMu. [lepuro-
TUYHOCTh 3TUX, BHOBb HA0J1I0JaeMbIX BpallleHU, 3aBUCUT OT yIJjia, IO KO-
TOPOMY JABMXKYTCSI PaAMOBOJIHBI OTHOCUTEJILHO OCU OpUEHTALIMH, IIPOXO-
JSIIelt yepe3 pocTpaHCTBO. YeM mapasijieabHeit HarpaBlieHre IBUKCHMS
BOJIHBI C OCbhIO, TeM 00JIbllle paanyc BpalleHus. JlaHHas oCb OpUeHTALUU
He sIBJsIeTcs (pU3MYEeCKOl BEeTMUMHON, a cCKopee oIpeesieT HallpaBiie-
HUeE, IT0 KOTOPOMY CBET nepemeriaercs Bo BeenenHoii. [1o HaGmoneHuo
¢ 3eMJ11, KaK YTBEpKAalOT UCCIIeI0oBaTe M, OCh POXOAUT B OTHOM Harpa-
BJICHWU, B CTOPOHY CO3Be31Usl Sextants, U B APYrOM HaIlpaBJIE€HUM, B CTO-
poHy co3Be3nus Aquila. Kakoe M3 HampaBieHU OyAeT «BepXOM» WU
«HM30M», BEpOSITHO, OyJeT MPOM3BOJbHBIM BHIOOPOM, CUUTAIOT OHU. DTO
OTKpbITHE ObLTO cieslaHo fokTopoM JIxkopmkem HonmaHaoM u 1oKTopom
JIxxoHoMm PancTtoHoMm. OTYET 0 KOTOPOM OHM OTNyOJIMKOBaIU B «Pu3nye-
ckom O630pe»?’ B 1997 . Takum o6pa3oM, KaueCTBEHHAasI CTPYKTYpa Ipo-
CTpPaHCTBA JOJKHA ObITh HEOJHOPOIHOIA.

JaBaiiTe rpoaHaqu3upyeM SIBJI€HUE HEOTHOPOIHOCTU MPOCTPAHC-
TBa. HEeOMHOPOIHOCTD MPOCTPAHCTBA O3HAYAET, UTO €r0 CBOMCTBA U Kavec-
TBa — pa3HbIC B pa3HbIX 00JIACTSIX MPOCTpaHCTBA. JIOrMUHO MPEANONIOKUTh
JIBa BO3MOXHBIX COCTOSIHUSI TTIPOCTPAHCTBA — HEBO3MYILIEHHOE MPOCTPAH-
CTBO, B KOTOPOM €0 CBOMCTBA M3MEHSIIOTCSI HEIIPEPBIBHO U IIJIABHO, B 3a-
JAHHbBIX HAMIPaBJIEHUSIX, U BO3MYIIEHHOE IPOCTPAHCTBO, B KOTOPOM Ha-
OJiroiaeTcsl pe3koe U3MEeHeHUe CBOMCTB 1 KauecTB. [Ipeamnonoxum, 4o
HEBO3MYIIIEHHBIM MPOCTPAHCTBO ObLIO B Hayaje (hOpMUPOBAHUS MPO-
CTPaHCTBEHHBIX CTPYKTYP, U, 110 Mepe (hOPMUPOBAHMSI OHbIX, BOBHUKAIOT
30HBI BO3MYILLIEHHOTO MPOCTPAHCTBA. 30HBI BO3MYIIIEHUS BOZHUKAIOT MO/,
BJIMSTHUMEM BHEIITHUX (PAKTOPOB, KOTOPHIMU MOTYT OBITH ApPYrue Kaue-
CTBEHHbIE MPOCTPAHCTBA UMEIOIIIME C JAHHBIM MPOCTPAHCTBOM KaKHUE-TO

20 (This Side Up' May Apply To the Universe, After All», by John Noble Wilford,
The New York Times, 1997.
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o01IMe CBOMCTBA M KavyecTBa. ECTECTBEHHO 3TU MPOCTPAHCTBA HE MOTYT
OBITb MOJIHOCTBIO TOKAECTBEHHBIMM, a TOJIBKO YaCTUYHO. TakM o0pas3om,
MPOCTPAHCTBO MOXET ObITh B BO3MYILIEHHOM M HEBO3MYILLIEHHOM COCTOSI -
HUM, YTO SIBJISIETCS BAXXHBIM MOMEHTOM 151 TIOHUMAaHMS TIPUPOJIbI 3BE3/T,
K KOTOPOI MbI BEpHEMCS HMXKE. A B JaHHBIIA MOMEHT, TaBaliTe pa30oepeM-
cs ¢ MaTepueii. Eci mpocTpaHCTBO NPAKTHYECKH M TEOPETHYECKH He orpa-
HUYEHO, U €r0 CBOCTBA M KA4eCTBA MEHSIIOTCSI HENPEPbIBHO, TO MaTepUsi —
KoHeuyHa. KoHeyHocTh MaTepuu 00yC/I0B/IEHA T€M, YTO OHA MMEET KOHKpPET-
Hbl€ KA4eCTBA M CBOMCTBA, KOTOpPbIE MMEIOT CBOM Npeeibl U, BCJIeICTBUE 3TO-
ro, KOHeuHbl. [IpocTpaHCTBO U MaTepusi B3aMMOJIEUCTBYIOT IPYT C APYTOM,
NpuuéM, B3aumojeiicteue — oboroaHoe. [ToaroMy, Korna 6ecKoHeuHas Be-
JINYMHA C HeMpPePbIBHO U3MEHSIOIIMMUCS CBOWCTBAMU U KA4€CTBAMM — IPOC-
TPAHCTBO — B3aMMOJEHCTBYET ¢ KOHEYHOI BEJIMYMHOM C ompeae e HHbIMHA
CBOMCTBaAMHU M KAY€CTBAMU — MaTeprell — UX B3aUMOJeiCTBHE MPOUCXOAUT
B TO#1 TOJIBKO 00JIACTH MPOCTPAHCTBA, I7I€ CBOMCTBA M KA4e€CTBA MPOCTPAHCTBA
U MaTepuu TOXKAECTBEHHbI ApYT Apyry. M eciiv npearnoioXXuTh, 4YTO CYIIe-
CTBYET MHOXECTBO TUITOB WJIM (DOPM MaTepuH, Kaxkaast U3 KOTOPbIX OTJIM -
YyaeTcs OT APYroii CBOMMM CBOMCTBAMU 1 Ka4eCTBAMU YaCTUYHO WJIU T10JI-
HOCTBIO, U 3TU (POPMBI MAaTEPUU «HAKJIAIBIBAIOTCS» HA IPOCTPAHCTBO C HE-
MPEPBIBHO U3MEHSIOIIMMUCS CBOMCTBAMM M Ka4eCTBAaMU, TO BO3HUKHET
pacnpeaejieHre 3THX CBOOOIHBIX (hOpM MaTepHii O MPOCTPAHCTBY, IO MPUH-
LUy TOXKIAECTBA MEXKIY CBOMCTBAMM MPOCTPAHCTBA ¥ ()OPM MaTEPHIA.
[Tpoucxoaut nmpoliecc, aHATOTUYHbBINM TTPOLECCY pa3eJICHUs CMECHU
KMIKOCTEM, UMEIOIIKUX pa3HYIO MIOTHOCTh. Co BpeMeHeM BCe XKUIKOCTU
CMECH paclo0XKaTCs CIOSIMU OJHA HaJl IPYToii, 60J1ee TIOTHbIE KUIKO-
cTU (M, caeaoBaTeIbHO, 00JIee TSKENbIE), TIEPEMECTITCS BHU3 COCya, a
MEHee IUIOTHbBIE (U, ClieoBaTelIbHO, 00Jiee JIETKKUE) pacroyioxaTcs OJ1mKe
K Bepxy. Ecau mpoiin€r noctaToyHO BpEMEHU, TO BOZHUKHYT CJIOU XU/ -
KOCTEN C pa3HOM IVIOTHOCTBIO B OTHOM cocyae. M ecliu OKpacUThb XKMIAKO-
CTH pa3HOM IJIOTHOCTU B KaKOM-IMOO0 LIBET, HAIIPUMEP, CAMYIO IUIOTHYIO
OKPAaCUTh B KPACHBIM 1IBET, U, IO MEPE YOBIBAHUS IUIOTHOCTH XXUIAKOCTEH,
OKPACUTb X COOTBETCTBEHHO, B OPAHKEBBIM, XXENTHIN, 3€JIEHBIIA, TOTy00,
CUHUI 1 (pMOJIETOBBIN 1IBETA, TO B PE3yJIbTaTe, MOCJE TOTO, KaK CMECh U3
BTUX XXKMAKOCTEH ¢ pa3HOI MJIOTHOCTbIO YCIIOKOUTCSI, B COCY/I€ MOSIBSITCS
PA3HOLIBETHBIE CJIOU KUIKOCTEN B MOPSAKE YObIBAHUS UX MJIOTHOCTU —
KpaCHBI, OpaHKEBbIN, KEJITHIN, 3€JIEHBINA, TOJTYy00l, CHHUI U (PUOIETO-
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BbIA. 2KMIKOCTH C pa3HOM IJIOTHOCTBIO — 3TO TOXE MaTepusl, UMEIOIIasl
pa3Inyus TOJBKO MO OJTHOMY CBOEMY KauyeCTBY — IUIOTHOCTU. B maHHOM
cly4yae, MpoMCXOIUT CBOEOOpa3HOe KBAaHTOBaHUE (pa3esieHe) OOHON 1
TOW e MaTepPUHU 110 OTHOMY CBOMCTBY WJIM KauecTBy. [1oaToMmy, ecnu ripes-
MOJIOXKUTh HAJTMUME MHOXeCTBA (popM MaTepuii, OTIUYAIOLINXCS IPYT OT
Jpyra CBOMMM KauyeCTBaM1 ¥ CBOMCTBAMU B IIPOCTPAHCTBE C HETTPEPBHIBHO
W3MEHSIIOIIMMMCS CBOMCTBAMM M Ka4eCTBaMU, TO MPOU30MAET KBAHTOBA-
HUE 3TOro MPOCTPAHCTBA MO 3TUM (popmaM MaTepuit. M eciiv mpuaath pas-
HbIM (hopMaM MaTepuu pa3Hble 1IBETa, MPOCTPAHCTBO MPEBPATUTCS B LIBET-
HO CI0E€HBIN «ttupor». U eciu, B ciiyyae cMecu XUIKOCTEN, KpUTEpUEM
pas3aeeHus XKMAKOCTE B COCYE SIBsUIACh MIOTHOCTh 3TUX XKUAKOCTEH,
TO, B CJIy4yae ¢ pa3HbIMU (pOpMaMu MaTepuil, BO3bMEM 3a TTOJOOHBIN KpU-
TEpUIA MEPHOCTb MPOCTPaHCTBA. [IpOCTpaHCTBO C HEMPEPHIBHO U3MEHS -
FOLIECS MEPHOCTBIO HA30BEM MAaTPUUYHBIM ITPOCTPAHCTBOM. TakuMm oOpa-
30M, B 3TOM MaTpUYHOM MPOCTPAHCTBE, ITPU B3aUMOJEUCTBUMU ero ¢ pop-
MaMU MaTepur, BOSHUKHYT CJIOU C TOXIECTBEHHOM MEpHOCThIO. KaxKabIit
CJIOU TOXIECTBEHHOU MEPHOCTU 3TOTO MAaTPUYHOTO MPOCTPAHCTBA HA30-
BEM ITPOCTPAHCTBOM-BCEJICHHOM ¢ TAaHHBIM YPOBHEM MEPHOCTU. {pyrumu
CJIOBaMU, U3MEHEHNE MEPHOCTHM MAaTPUYHOTO MPOCTPAHCTBA HA HEKOTO-
py10 BEIUYUHY, AL TpUBOANUT K KAUYECTBEHHOMY U3MEHEHUIO MAaTPUYHOTO
MPOCTPAHCTBA U OOPA30BAHUIO B HEM MPOCTPAHCTBA-BCEJIEHHONW HOBOTO
Ka4yeCTBEHHOTI'0 COCTaBa.

HapepHo, MHOTME B AETCTBE UTPAJIU, CKJIaAbIBasl U3 KYOMKOB pa3HbIe
KapTUHKU. Tak BOT, UBMEHEHUE MEPHOCTH ITPOCTPAHCTBA Ha BeIMYUHY AL
PaBHOCUJIBHO TIOSIBJIEHWIO HOBOTO KyOMKa M BO3MOXHOCTH CJIOXMTbH C
€ro MOMOIIIbIO, TEPECTAaBUB BCE KYOMKM, HOBYIO «KapTUHKY»-BCEJICHHYIO.
DTO CTAaHOBUTCS BOBMOXHBIM, TOJIBKO TOTAA, KOT/Ia BCEe «KYOMKU — OHOTO
paszMepar». Eciiu Mbl cMeniaeM KyOMKM pa3HbIX pa3MEPOB U MOIbITAEMCS
CJIOXKWTb U3 HUX KaKyI0-JIMOO KAPTUHKY, TO, TIPU BCEM XKEJIAHUU, Y HAC HU-
Yero He MOJIyYUTCs, 1aXe, €CJIM Yy HAC JOCTAaTOYHO «KyOMKOB» Ha HECKOJIb-
KO «KapTUHOK». CHavajia Hy>KHO pacCOPTUPOBATh 3TU «KYOMKH» IO pa3-
MepaMm, a 3aTeM CKJIaJblBaTh U3 HUX «KapTUHKW». [TocnenoBaTenbHOE 13-
MEHEHME MEPHOCTH Ha OJTHY Y Ty K€ BeINMUYMHY AL SIBJISIeTCS KBAHTOBAHM -
€M MaTPUYHOTO MPOCTPAHCTBA U BbIpaxkaeTcss KO3 OUIIMEHTOM KBAaHTO-
BaHMS4 Yi, KOTOPBIA U €CTh TOT 3TAJIOH, IO KOTOPOMY OTOMPAIOTCS «KyOu-
KW», IJ1S1 CO3JaHUS HOBOM «KaPTUHKU».
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Takum 06pa3oM, Kak 1 M3 pa3HOTO KOJIMYECTBA OJMHAKOBOIO pa3Me-
pa KyOMKOB MOXXHO CJIOXWUTb pa3Hble KAPTUHKM, TaK U U3 OTHOTUITHBIX
(popMm MaTepuii B MATpUMYHOM IIPOCTPAHCTBE 0OPa3yIOTCs MPOCTPAHCTBA-
BCEJICHHbIE. DTU MPOCTPAHCTBA-BCEJIECHHBIE 00PA3yIOT B MATPUYHOM ITPO-
CTPAHCTBE €ANHYIO CUCTEMY, KaK CJIO€HbBIN IMTUPOT, KAXKIbI CI0M KOTOPOTO
Ka4yeCTBEHHO OTJIMYAeTCs OT Apyroro. [1pu aTom, Kaxaplii COCEAHUNA CTOM
3TOTO MUpPOra UMEET, B CBOEH «MO3auKe», Ha OJUH «KYOUK» OOJIbIIIE U1
MeHble (Puc. 2.2.1). Bce 3Tu cJion HaXoAsITCSI B TOCTOSIHHOM JBVXKEHUU
1 B3aMMOAEUCTBUM MexXIy co00ii. Pe3yasraToM TaKoro B3auMoIeiCTBUS
MEX]y COCEAHUMM MPOCTPAHCTBAMM -BCEJEHHBIMU SIBJISIETCS MOSIBICHUE,
B 30HaX COMPUKOCHOBEHMS, 3BE31 U «4€pHBIX AbIp» (Puc. 2.2.2). I1pn
9TOM, TaM, IJIe IPOCTPAHCTBO-BCEJIEHHAs COIPUKACAETCS C IPYTUM, KO-
TOpPOE UMEET B CBOEM COCTaBE Ha OJNH «KYOUK» OOJIbIlIe, BOSHMKAET 3BE-
3/1a, a IIe Ha OAUH «KyOUK» MEHbIIIE — «4€pHasi AbIpa».

2.3. CucreMa MATPHYHBIX NPOCTPAHCTB

Takum ob6pazoM, popMupyeTcst cucteMa IpoCTPaHCTB, 0Opa30BaH-
HBIX CUHTE30M MaTepuit ogHoro tumna. KoadduimeHt yi MoxeT npuHu-
MaTbh camble pa3Hble 3HaUYeHMUs. Jlake M3BMeHeHMe ero Ha HUYTOXHYIO Be-
JIMYMHY OPUBOAUT K TOMY, YTO MaTepusl HAILIETO TUIA HE MOXET CIIUThCS
B BelllecTBe (BbIpoaUThes ). [1pu 1pyroM 3HaYeHUH i BOSHUMKAIOT YCIOBUS
IUIS1 CJIMSIHUSL BOGAMHO MAaTepUil IPpyroro TvMma, OTJAMYHOIO OT JaHHOTIO.
DTO MpUBOAUT K 00pa30BaHMIO KAaU€CTBEHHO APYroil CUCTEMBI MPOC-
TPaHCTB — 00pa3yeTcsl APYroe MaTpuyHOE MPOCTPAaHCTBO. B pe3ynbraTte
3TOT0, Mbl UMEEM 1IEJIYIO CUCTEMY MATPUYHBIX IPOCTPAHCTB, KOTOPHIC
OTJIMYAIOTCS APYT OT Apyra Ko3¢p@GUIMEHTOM KBAaHTOBAaHMSI MEPHOCTHU
MPOCTPAHCTBA ¥ TUTIOM MaTEPUIA, NX 00pa3yIOLIMX. DTO MPOSIBJISIETCS B Ka-
YEeCTBEHHOM OTJIMYMU BEILIECTB, BOBHUKAIOIINX MPU CAUSHUMW pa3HbIX TH-
MOB MaTepuil U pa3HOro KoJnvecTBa (hopM MaTeEpUil, 00pa3yroImx Kax-
JBIA U3 3TUX TUITOB BelleCcTB. Kaxaoe MaTprUyHOE MPOCTPAHCTBO — HEO/I-
HOPOJIHO IO MEPHOCTU. DTU KOJIeOaHUSI MEPHOCTU MATPUUYHOTO IMPOC-
TPaHCTBA NPUBOISIT K TOMY, YTO B HEKOTOPBIX €r0 00JIACTIX MPOUCXOAUT
CMBIKaHKE C IPYTMMU MAaTPUYHBIMU ITPOCTPAHCTBAMU, UMEIOLIIMMU B 3TUX
00J1aCTSIX TAKy10 K€ MEPHOCTb. BO3HMKAIOT 30HBI IepeTeKaHUS U3 MaTpUY-
HOTO MPOCTPAHCTBA C OMHUM KO3 GOUIIMEHTOM MEPHOCTHU Y B MATPUUHOE
MOPOCTPAHCTBO ¢ ApPYruM. M eciu B ciiydae 00pa30BaHUsI 3BE3/1 U «UEPHBIX
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JBIP» BCE OMPEAESIIOCH JIUIIb KOJTMYECTBOM MaTEpHUil, 00pa3yIoIIvX Ipo-
CTpPaHCTBa-BCEJICHHbIEC B 30HE 3aMbIKaHUS U, TPY 9TOM, MaT€pUU ObLIU O/1-
HOTro TUMa, T.€. KBAHTOBAJIUCH KOAMPUIIMEHTOM MEPHOCTU , TO, MPU
CMbIKAHUY MAaTPUYHBIX IIPOCTPAHCTB BO3HUKAIOT 30HbI IIEPETEKAHUS Ma-
TEPUiA UMEIOLINX PA3IUYHbINA KOIDOUIIUEHT Yi, MATepUil pa3HbIX TUIIOB,
KOTOpBIE€ HE MOTYT ObITh COBMECTUMBIMM HU NP KAKUX YCIOBUSIX. UTO Xe
MPOUCXOIUT B 3TUX 30HAX CMbIKAHWSI MAaTPUYHBIX TPOCTPAHCTB?

Tak BOT, B 3TUX 30HAaX CMbIKaHUSI MPOUCXOIMUT pacraj BellecTBa
KaK OJIHOTO, TaK Y JPYroro TMma, u 00pasyroTcs «CBOOOIHbIE» MATEPUH,
Kak OJIHOTO, TaK U apyroro TunoB. Ho, 4to ke npoucxoaut nanbiie?! Ha
MPOLIECCHI, TPOUCXOSIINE B 3TUX 30HAX, BIUSIOT TPU YCIOBUSI:

1) KonuuecTBo hopm MaTepuii JaHHOTO TUIA, 00Pa3yIOIIMX KaX10e
MaTpPUYHOE MPOCTPAHCTBO B 30HE MX CMbIKaHUsI. Yallle BCero, KoJam4ecTBO
(bopM martepuii, 00paszyroLIMX KaXkI0€ U3 MAaTPUYHBIX ITIPOCTPAHCTB, Pa3ivuy-
Hoe. JTO, B CBOIO OYepeb, CO3MAET pa3Hblii MOTOK BEIIECTBA, MO COBO-
KyITHOMY COCTaBY, IT€PETEKAIOIIETO U3 OMTHOIO MAaTPUYHOTO MTPOCTPAHCTBA
B Apyroe u oopatHo. Bo3HMKaIOT 1Ba BCTPEYHBIX MOTOKA, YTO MPUBOIUT K
00pa30BaH1IO MOIIHBIX BUXPEBBIX IOTOKOB (h)OPM MaTepuii 1BYX TUIIOB B
30He UX repecedyeHus1. [1pu 3Tom, 6osiee MOLIHBIN ITOTOK Pa3BepHET C1a0bIi
BCITSITh ¥ BOBHMKHET MOIIHBINA BUXPEBOI (DOHTAH MaTepuii IBYX TUIIOB.

2) Ha MOIITHOCTh ITOTOKOB MaTepUii U3 MAaTPUUHBIX IMIPOCTPAHCTB OKa-
3bIBAET BJIMSIHUE MEPHOCTb 30HbI CMBIKAHMSI IBYX MATPUYHBIX IPOCTPAHCTB.
EcrectBeHHO, 3Ta MEPHOCTH HE MOXKET OBITh TAPMOHUYHOM C TUIIOM Mep-
HOCTU KaXX/IOTO M3 MaTPUYHBIX TPOCTPAHCTB, HO OHA MOXET ObITh 0oJiee
OJIM3KOM K TUITY MEPHOCTU OJTHOTO WJIY APYrOro Tuna. Jpyrumm cioBaMu,
BO3HHMKAET Iepernaa MEPHOCTU B MAaTPUYHBIX MPOCTPAHCTBAX B 30HE
CMbIKAHUsI, Pa3JIMYHBIN 11 KaXKA0T0 M3 MaTPUYHBIX TIPOCTPAHCTB.

L1 - L’z < L2 - L1y (2.3.1)

A TakKe, MMeeT 3HaUeHUE 3HaK TOro nepenanaa — MOoJ0XKUTEIbHbIN
WX OTpuLiaTeIbHbINA. OTpULIaTeIbHBIN MEpernan o3HavyaeT oosee OGiaro-
MPUATHBIC YCIOBUS I BBITEKAHUSI MaTEpUi M3 JAaHHOIO MaTPUYHOTO
MPOCTPAHCTBA.

3) K kakoMy Ty KBAaHTOBaHUSI MEPHOCTU MaTPUUYHBIX IPOCTPAHCTB
OKa3bIBaeTCs OJIM>Ke MEPHOCTb 30HbI CMBIKAHWST MATPUYHBIX IPOCTPAHCTB.
[Tpoucxoaut:

L1 -L’io| /L1 <0

66



Inasa 2. HeogHOpOIHOCTH IMMPOCTPAaHCTBA

L1 - L’z /L2>0

W (2.3.2)

Lt - L’z /L4 >0

L1 -L’ia| /L72<0

MepHOCTh 30HbI CMBIKAHMSI MOXET ObITh OJIMZKE K TUITY MEPHOCTU
L’y wmu L’2. Tlpu 3TOM, ecinu pa3nmynre B MEPHOCTHU, ycJIoBHO AL’12, a
K03 GUIMEHT KBAaHTOBAHMS Y1 U MPOUCXOAUT pacraja MaTepuil Tuma
MepHocTu Ls.

|L’z-ay“ >0

Ecnu:

|L’12-by% >0

[Tpoucxonut pacnan marepuii Tuna MmepHoctu L’1. Eciu: (AL’12- b
v‘2) < 0, mpoucxoauT cUHTe3 MaTepuii Tuna mepHoctu L’2. I cooTBerT -
CTBEHHO, HA000poT, ecu: (AL’12 - ay*1) < 0, mpoUCXOOUT CUHTE3 MaTepuit
thna MmepHoctu L’;.

Ine: a u b — 0003HayaeT, Kakoe KOJUYECTBO pa3 KOIPHUIMeHT yi
«IIOMeIIaeTcs» B 30He AedopMaliii MEPHOCTH IIPOCTPAHCTRBA.

JpyruMu cjioBaMu, B 30HE CMBIKQHMSI MOXET BO3HUKHYTh CMHTE3
(opM maTepuii Kakoro-HMOyab U3 IBYX TUIIOB MEPHOCTEN MaTPUYHBIX
MMPOCTPAHCTB, 3a CUET paclleIUieHus matepuil gpyroro tvuna. [Ipu stom
CHUHTE3€ MOXKET IOIJIONIAThCSl MaTepHsl IPOMEKYTOUHOTO TUIIa MEPHOCTU 1
BBIACJISIETCSI MAaTepUsI TPOMEXKYTOUYHOTO TUIIA, UTO, B CBOIO OYEPE/lb, BbI3bI-
BaeT HEYCTOMYMBOCTb B MATPUYHOM MTPOCTPAHCTBE C TUIIOM KBAHTOBAHMUS
MEPHOCTH Y1 WJIH Y2, B 3aBUCUMOCTH OT HaIlpaBJIeHUsI NIEpeTeKaHUsI MaTe-
puii. He npaBna i, 04eHb HAOMUHAET, 110 CBOEl MPUPOJIE, IKZ0TEPMUUEC-
K1 U 3HAOTePMUYECKUE PeaKIMy Ha YPOBHE MUKPOKOCMOCA, ITPU KOTOPBIX
WJIN MOMIOLIAIOCH, WX BBIACISIOCH TEIIO U3 OKPYXKAIOLLEH Cpebl.

BepHémcs K mpolieccaM, TPOMCXOASIIUM B 30HE CMbIKAHMS IBYX Ma-
TPUUYHBIX IPOCTPAHCTB. B 3aBUCHMOCTM OT TOrO, KaK B3aMMOJIECTBYIOT
MepevyrcaeHHbIE BbIIIE TPU YCIOBUS, B 30HE CMbIKAHUS IBYX MAaTPUUYHbBIX
MPOCTPAHCTB MOXET BOBHUKHYTh 30HAa CUHTE3a MaTepuil JaHHOTO THUIIA,
WJIM 30Ha pacrajaa 3Tux Matepuil. B onlHOM ciyyae BO3HMKAeT LEHTP
00pa3oBaHus MPOCTPAHCTB-BCEJAEHHBIX C JAHHBIM TUIIOM KBAaHTOBAaHUS
MEPHOCTU MPOCTPAHCTBa, cynepaHaior 3Be3abl (Puc. 2.3.1). B npyrom
cjlydae, BOBHMKAET LIEHTP pacnaaa IpoCTPaHCTB-BCEJEHHbIX C JaHHBIM TH-
IMOM KBaHTOBaHMSI MEPHOCTU MPOCTPAHCTBA (CyIep aHAJIOT «4E€PHOI bl -
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pbl»). Ilpu 3TOM, CMHTE3MpOBaHHbIE (POPMBI MaTepuil JaHHOIrO TUIIA
KBaHTOBaHUSI MEPHOCTU HAUMHAIOT CKAILJIMBAThCSI B 30HE CMbIKAHMST Ma-
TPUUYHBIX MPOCTPAHCTB, M €CJIM Macca BHITEKAIOIINX U3 30HbI CMBIKAHUS
MaTepuil MEHBIIE MACChl CUHTE3UPYEMbIX MaTePUiA, B 3TOM 30HE BO3HU-
KaeT U30bITOYHASI KOHLIEHTpALIMsI MaTepUU B 30HE CMbIKAHUSI MATPUYHbBIX
npoctpaHcTB. Co BpeMeHeM, U30bITOYHAsI KOHIIEHTpalusl CTAaHOBUTCS
KPUTUYECKOM M HauMHAEeT MelllaTh BTEKAHUIO MaTepUil B 3Ty 30HY, UTO
MPUBOAUT K BO3HMKHOBEHUIO HEYCTOMYMBOCTU MEPHOCTU ITOM 30HBI.
[Tpoucxoaut cynepB3phiB, IPU KOTOPOM, U30BITOK CUHTE3UPYEMbIX (POpM
MaTepuil BHIOpachIBaeTCs U3 30HbI CMBIKAHMS, U, TP 9TOM, BOZHUKAIOT
KOJIe0aHUST MEPHOCTU BHYTPM KaKI0TO M3 MAaTPUUHBIX MpocTpaHCTB (Puc.
2.3.2). B aTux 30HaX BHYTPEHHEro KojiebaHUsI MEPHOCTU MAaTPUUYHOTO
MPOCTPAHCTBA HAYMHAETCS ITPoliecc 00pa30BaHMsI TPOCTPAHCTB-BCEIEH-
HBIX, U3 KOTOPBIX (POPMUPYIOTCSI CUCTEMbI ITPOCTPAHCTB-BCEJIEHHBIX (M-
TaBCEJICHHBIE) B 30HAX BHYTPEHHETO KOJIE0aHWSI MEPHOCTU ITPOCTPAHCTBA
(Puc. 2.3.3). EcTecTBeHHO, aMITIMTy1a BHYyTPEHHETO KOJeOaHUsI MEpHOCTH
MaTPUYHOIO MPOCTPAHCTBA YBEJIMYMBAETCS C yAAJIEHUEM OT 30HbI CMbIKA-
HUSI MAaTPUYHBIX IPOCTPAHCTB. A 3TO IPUBOAMUT K TOMY, YTO B 3TUX 30HAX
MOTYT CJIMTHCSI BOEIMHO Pa3HOE KOJUUECTBO (hOPM MaTepuii JaHHOTO THU-
na. [Tpuuém, yem gaspliie OT LeHTpa 30Hbl CMBIKAHUSI MATPUUYHBIX MPO-
CTPAHCTB, TeM 00Jblliee KOJIMYEeCTBO (hDOPM MaTEPUil MOTYT CIUTHCS U
oOpazoBaTh BeliecTBo (Puc. 2.3.4).

ChauBlmnecst BoeAMHO IBe GOpMbI MaTepUii, B IIEPBOM 30HE OT LICH-
Tpa, 00pa3yrT METABCEJEHHYIO M3 OJHOr0 MPOCTPaHCTBA-BCEIEHHOM.
Tpu cnuBLIMEecs ¢popmbl MaTeprilt GOPMUPYIOT B CIIEAYIONIEH 30HE MeTa-
BCEJICHHYIO U3 TPEX MPOCTPAHCTB-BCeJeHHBbIX. [Ipy CIMSIHUM YeThIPEX
(opMm maTepuii, oOpasyercs MeTaBCeJeHHasl U3 CEMU MPOCTPAHCTB-BCE -
JeHHbIX. CIusiHUE MSTU, COOTBETCTBEHHO, AT ABAALATH IITh. ClusiHUE
LIECTU — IIeCThAECHT 1IeCTh. [Ipu CIMIHUU cCeMU — CTO IeBSATHAILIATD,
BOCBMM — JIBECTU COPOK IIE€CTh, AEBATU — YEThIPECTa MSAThAECST ACBIThH
MPOCTPAHCTB-BCEJIEHHBIX, (POPMUPYIOLINX METABCEJEHHYIO, B COOTBET -
CTBYIOIIEI 30HE BHYTPEHHETO KOoJle0aHUsI MEPHOCTH TAaHHOTO MAaTPUYHOIO
npocTtpaHcTBa. KoanuecTBO BO3MOXKHBIX IPOCTPAHCTB-BCEIEHHBIX, BXO-
JSIIUX B METaBCEJCHHYIO, OMpenessieTcs 1o opmysie KoJuyecTBa KOM-
OMHaLIMi U3 MaTepuil, KOTOpble 00Pa3yIOT BELIECTBO MPOCTPAHCTB-BCE-
neHHbIX (Puc. 2.3.5).
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> C™ = n!/m!(n-m)! (2.3.3)

2<m<n

IJe: N — MaKCUMalbHOE KOJUYEeCTBO MaTepUil JaHHOTO TUIIa KBaH-
TOBaHUSI MEPHOCTH, ¢ KO3 (GUIIMEHTOM KBAHTOBaHMSI ¥i, KOTOpPbIe 00pa -
3YIOT ITPOCTPAHCTBA-BCEJIEHHBIE B JAHHOM 30HEe BHYTPEHHETO KOJIeOaHUS
MEPHOCTU MATPUUHOIrO MpocTpaHcTBa. Yallle BCEro KOJIMYECTBO IMPO-
CTPAHCTB-BCEJICHHBIX, 00pa3yIOIIMX JaHHYI0 METaBCEJIEHHYI0, MEHbIIIE
MaKCHMaJIbHOTO. M, YeM Jajbliie OT LIeHTpa 30HbI CMBIKAHUSI MATPUUHBIX
MMPOCTPAHCTB, TEM OOJIbIIE OTINYME MEXKITY BO3MOXKXHBIM U peaJIbHBIM KO-
JIMYECTBOM MPOCTPAHCTB-BCEJIEHHbIX, 00pa3yIOILINUX JaHHYIO METaBCEJIeH -
Hy10. UeM jajibllie OoT LeHTpa, TeM OOoJIbliIe «CBOOOIHBIX MeCT». Jle1o B TOM,
YTO YCJIOBUSI KBAHTOBAHUS MEPHOCTH JaHHOI 30HbI KOJIEOAHUSI MEPHOCTH
SIBJISTIOTCS JIUITb HEOOXOIMMBIMU YCIOBUSIMU JJISI 0Opa30BaHUS IPO-
CTPAHCTB-BCEJIEHHBIX. JIOCTaTOYHBIM 3TO YCJIOBUE CTAHOBUTCS TOJIBKO
TOIJa, KOIrJa B 3Ty 30HY BHYTPEHHEro KojaeOaHusl MEPHOCTU MAaTPUYHOTO
MPOCTPAHCTBA MOIaJaeT HeoOXoUuMasi Macca MaTepuii ISl CUHTe3a 3TUX
MPOCTPAHCTB-BCEJIEHHbIX. XOTSI Macca MaTepUid, «BbIOPOILIEHHBIX» U3 30-
HbI CMbIKaHM$I MATPUYHBIX TIPOCTPAHCTB BO BpeMsl CBEPXB3pPbIBa, OTPOM-
Hasl, HO BCerJa KOHeUHasl BeJIMYMHa. DTOI Macchl XBaTaeT AJisl o0pa3oBa-
HUSI KOHEYHOTO YMCJia ITPOCTpaHCTB-BeeneHHbIX. [locie cynepB3phiBa
30Ha CMBIKAHMST MATPUYHBIX IIPOCTPAHCTB YMEHBIIIAETCS, YTO TTPUBOIUT
K YMEHBIIIEHUIO MacChl Mpuxosiieii Matepun. Co BpeMeHeM, 3TOT Mpo -
LiecC MIPUXOAUT K HEKOTOPOMY, OIpeaeIEHHOMY, OalaHCHOMY YpOBHIO. B
pe3yabTaTe CBepXB3phIBa, 00pa3yeTcs CUCTEMAa METAaBCEJIEHHBIX, KOTOPYIO
YCJIOBHO HAa30BEM CYIIepIIPOCTPAHCTBO IIEPBOTO MOPSIIKA, KOTOPOe 00pa-
3yeTcs causiHueM neBaTu opm marepuii (Puc. 2.3.6).

CnenmyeT OTMETUTD, UTO BO3HUKIIIME B 30HaX BHYTPEHHETO KoJjieha-
HUSI MEPHOCTU MaTPUYHOI'O IPOCTPAHCTBA METaBCEJIEHHBIE CAMU OKa3bI-
BAIOT BJIMSIHYE HA MEPHOCTb OKPY>KAIOIIIETO UX MAaTPUYHOTI'O MPOCTPAHCTBA.
MckpuBneHue, Bo3HUKalOIIEe MPU CMBIKAHUM JIBYX MaTPUYHBIX ITPO-
CTPaHCTB, HEOIMHAKOBO B Pa3HBIX HAIIPaBJICHUSIX. A 3TO 0O3HAYaeT HEKO-
TOPOE OTJINYME, KaK (POPMbI, TaK U KQaUeCTBEHHOTO COCTaBa BOZHMKAIOIIIMX
B 3TUX 30HAX METaBCeJIeHHBIX. TaK1M 00pa3oM, BOZBHUKAET HEpaBHOMED -
HOe pacrpenesieHre MaTepuii B pa3HbIX HAIIPaBJIeHUIX. DTO, B CBOIO OYEe-
peab, IPUBOAUT K pa3IMYHOM CTENIEHW BTOPUYHOTO BIMSTHAS HA MEPHOCTh
MaTPUYHOTO MPOCTPAHCTBA BOZHUKAIOIIMMU METaBCEICHHBIMU B COOTBET-
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CTBYyIOIINX 30HaX. McKkpuBIieHNE, BO3HUKAIOIIIEe B MOMEHT CBEPXB3phIBa
MMeeT U pa3HbIi 3HAK IO OCH, TIPOXOISIIE Yepe3 30Hy CMbIKAHUST Ma-
TPUUYHBIX TPOCTPaHCTB. [103TOMY, BO3HMKAOIINE B 3TUX BHYTPEHHUX 30-
HaxX UCKPUBJICHUSI MAaTPUYHOTO IMPOCTPAHCTBA METaBCEJEHHbBIC, BHI3bIBAIOT
BTOPUYHOE UCKPUBJICHNE MEPHOCTH BO BCTPEUHBIX HAIIPaBJICHUSX, TTapai-
JIeJIbHO BCE TOM K€ OCH, MPOXOsIieit uepe3 30HY CMbIKAHUSI MATPUYHBIX
MPOCTPAHCTB. DTO BCTPEUHOE MPOrudaHMe ¢ IBYX CTOPOH, IO Mepe oOpa-
30BaHUsI METABCEJIEHHBIX, IPUBOAUT K CMBIKAHUIO BTOPUYHOTO UCKPUBJIC-
HUSI MAaTPUYHOTO MIPOCTPAHCTBA B 30HE OaJIaHCHOI MEPHOCTH MAaTPUYHOTO
MPOCTPAHCTBA, KOTopasi ObL1a 10 CBepXB3pbiBa. TakrM 00pa3oM, B pe3yJib-
TaTe BOJIOLIMU ONMCAHHBIX BHIIIE MTPOLIECCOB, BOZHUKACT 3aMKHYTasl CH-
cTeMa MeTaBCeJIEHHBIX — CYNepIIpOCTPaHCTBO MePBOTro Mopsiika. B Harem
MaTPUYHOM IPOCTPAHCTBE BCTPEUHOE CMBIKAHNUE, BO3HMKIIIEE BCIICACTBIE
BJIMSTHUSI METaBCEJIEHHBIX HA MEPHOCTh MAaTPUUYHOIO MTPOCTPAHCTBA, BO-
3HMKaeT B METaBCEJICHHBIX 00pa30BaHHBIX ACBITHIO (pOpMaMU MaTEPUii.
CyneprpocTpaHCTBO IPY 3TOM CMBIKAETCsI, KaK CTBOPKM PAKOBUHBI MOJI-
mocka. [eperekarorye yepe3 30Hy CMbIKAHMSI MAaTPUYHBIX IIPOCTPAHCTB
(opMBbI MaTepu, He UMEIOT OYEPEIHOM 30HbI UCKPUBICHUS MEPHOCTHU
MaTPUYHOTO ITPOCTPAHCTBA, B KOTOPOI OHU MOIJIM OBl CIUTHCS. Takue 30-
HbI BOBHUKAIOT JIMIIb B CIy4ae, KOTrJa ABe 30Hbl CMBIKAHUSI MAaTPUYHBIX
MMPOCTPAHCTB OJHOTO 3HaKa BOZHUKAIOT OTHOCUTEIBHO «HEAATIeKO» APYT
ot apyra. [1pu 3ToM, 00pa3yloTcsi BCTpeUHbIE BOJHBI BHYTPEHHETO UCKPH -
BJICHUSI MEPHOCTU MaTPUYHOTO IMPOCTPAHCTBA, TIPU PE30HAHCE KOTOPHIX,
BO3HUKAIOT JIOTIOJTHUTEIbHBIC 30HbI BHYTPEHHETO UCKPUBJICHUSI MEPHOCTHU
MaTpUYHOTO TPOCTpaHCTBa. B 3THX 30HaX 00pa3yloTcsl MeTaBCEICHHBIE,
BO3HUKIIIME TIPU CAUSIHUU AeCATU (DOPM MaTepuii, KOTOPhIE, B CBOIO OUE-
peb, BHOBb BBI3bIBAIOT BCTPEUHOE CMbIKAHUE 3TUX METaBCEJICHHBIX, KaK
CJIEICTBUE BIMSIHUSI 3TUX METaBCEJICHHBIX HA MEPHOCTb MATPUYHOTO TTPO-
CTpaHCTBa B KOTOPOM OHU HaxomsaTcs. O0pa3yeTcst CyIeprnpoCcTpaHCTBO
BTOpOTo nopsiaka u3s aecsatu opm marepuii (Puc. 2.3.7).

[Tpu 3TOM, CMBIKAHME METaBCEJICHHBIX CYTIEPIIPOCTPAHCTBA BTOPOTO
MopsiiKa MPOUCXOAUT Ha APYroM OalaHCHOM YPOBHE MEPHOCTU MaTpUY-
HOTO MPOCTPAHCTBA, HEXEJIU YPOBEHb CMBIKAHUSI CYNEPIIPOCTPAHCTBA
TePBOTO MOPSIIKA. DTO CBSI3aHO C pa3IMYHON CTETIEHBIO BJIUSIHUS METaBCe-
JIEHHBIX, 00pa30BaHHBIX JECATHIO U ACBATHIO (hOpMaMU MaTepUii Ha Mep-
HOCTb MAaTPUYHOTO MpOCTpaHCTBa. J1jIs BOBMOXHOCTU 00pa30BaHUS M€ -
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TaBCEJICHHBIX U3 OAMHHAALATA (DOPM MaTepuii, HEOOXOIUMO, UTOOLI TPU
CYHepIIPOCTPAHCTBA BTOPOIO MOPsIIKA HAXOAWIMCH APYT OT Apyra Ha pac-
CTOSTHUU, He 0oJiee cOOCTBEeHHOro pasMepa. [Ipu 3ToM, BOZHMKAIOT TpU
BCTPEYHbIE BOJHBI BHYTPEHHETO MCKPUBJICHUS MAaTPUYHOIO MPOCTPaH -
CTBa, KOTOpPHKIE, TPU PE30HAHCE, CO3[1al0T TOMOJTHUTEIbHbIE 30HbI UCKPU -
BJIeHUS1. B 3THX 30HaX MPOUCXOAUT CUHTE3 METaBCEJIEHHBIX U3 OAMHHA/I -
natu ¢opM Matepuii. BHOBb BO3HHMKAET BCTpEUHOE CMbIKaHUE METaBCe-
JIGHHBIX, HO yX€ Ha JpyroM 0ajJaHCHOM ypOBHE MAaTPUYHOTO MPOCTPaH -
ctBa. O6pasyeTcs 3aMKHYTasl MPOCTPAHCTBEHHAsSI CUCTeMa — CYMNepPIpo-
CTpaHCTBO TpeThero nopsiaka (Puc. 2.3.8). AHaOrnyHoO — 1S BO3MOXKHO-
CTU CIUSTHUS IBeHaauaT GopM MaTepuil, HEOOXOAMMO, YTOOBI ObLIO Ye-
ThIpE BCTPEUHBbIE BOJHBI BHYTPEHHETO MCKPUBICHMUSI MAaTPUUHOIO MPO-
CTpPaHCTBa, KOTOPHIE, B pe30HAHCHBIX 30HAX, CO3/1AI0OT YCJIOBUS 1151 00pa-
30BaHUS METaBCEJIECHHBIX M3 ABeHaauaru ¢hopm marepuid. [Ipu atom,
BHOBb BO3HMKAaEeT BCTPEUHOE CMbIKAaHME Ha IPYyroM OajaHCHOM YPOBHE
MEpPHOCTU MaTPUYHOIO ITPOCTPAHCTBA U 00pa3yeTcsl HOBasl, 0YeHb YCTON -
YyuBasi, CUCTEMa METaBCEJICHHBIX — CYINEePIPOCTPAHCTBO YETBEPTOIO MO~
psanka (Puc. 2.3.9). I1aTb cynepnpocTpaHCTB YETBEPTOTO MOPSIAKA, OTHO
13 KOTOPBIX HAXOAUTCS Ha OTJIUYHOM OT IPYTUX IIPOCTPAHCTBEHHOM YpO-
BHE, CO3/1AI0T YCJIOBUSI U151 00pa30BaHMsI METaBCEIEHHbIX U3 TPUHAALIATH
(opm maTepuii. Bo3HuKaeT BCTpedyHOe CMbIKaHKE, ITPY KOTOPOM 00pasy-
€TCsl CUCTeMa MeTaBCeJIEHHBIX, KOTOpasi CTOJIb CUJIBHO BJIMSIET Ha Mep -
HOCTb MaTPUYHOTO MPOCTPAHCTBA, YTO BO3HUKAET OUepenHas cucrtema
METaBCEJICHHBIX, TT0 CBOEH CTPYKTYpE TOXIAECTBEHHAs CYIIEPIIPOCTPAHCTBY
YeTBEPTOTO MOPSIAKA, HO YKe 00pa3oBaHHas ABEHaAaThio (hoOpMaMu Ma-
Tepuii. JIBe 3TU cucTeMbl CO3al0T YCIOBUS U151 0Opa3oBaHus Ceayloliei
CHUCTEMbI METAaBCEJIEHHBIX BAOJb OOLIEH OCHU, HO YK€ M3 ONMHHAIALIATH
(opm MaTepuii. YMeHbllIeHUE KOJIrdecTBa (hopM MaTepuii, 00pa3yroLmnx
KaxJ0€e Mocjenyloliee MpocTpaHCTBEHHOE 00pa3oBaHUE CBSI3aHO C TEM,
YTO YPOBEHb CMBIKAHWSI METAaBCEJICHHBIX MEHSET CBOM 3HaK. [Ipyrumu
CJI0BaMU, UCKPUBJIIEHUE MEPHOCTU MATPUUYHOTO MPOCTPAHCTBA HE yBe-
JuyuBaetcs, a yMeHblaetcs (Puc. 2.3.10). DBojrolLus 3Toro npoiecca
MPUBOAMT K MOCJIe0BAaTEIbHOMY 00pa30BaHUIO BIOJIb OOIIIEH OCU CUCTEM
MeTaBcesieHHbIX. KonnyecTBo MaTepuii, 00pa3yolux ux, pu 3ToM, Io-
CTEIeHHO BbhIpoxkaaeTcs A0 AByX. Ha koHI1ax 3Toro «1yya» odpasyrorcs 30-
HBbI [JIe Y>K€ HU OJlHA MaTepUsl JAHHOTO TUIIA HE MOXET CJIIMThCS C APYroi
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Puc. 2.3.9
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WIW OPYTMMH, oOpa3oBaTh MeTaBCceJIeHHbIe. B 3Tux 30Hax BO3HUKaeET
«ITpOJIaBJIMBaHKE» HAILIETO MATPUYHOIO MPOCTPAHCTBA U BOSHUKAIOT 30HBI
CMBIKQHMS C APYTUM MaTPpUYHBIM ITpOCTpaHCTBOM. [1pu 3TOM, BO3MOXHO
BHOBb JIBa BapMaHTa CMbIKaHWSI MATPUYHBIX IMPOCTPAHCTB. B mepBoM city-
yae, CMbIKaHU€E MPOUCXOIUT ¢ MATPUUYHBIM IMPOCTPAHCTBOM C OOJIBIINM
K03((PHULIMEHTOM KBAaHTOBaHUS MEPHOCTU ITPOCTPAHCTBA U, Yepe3 JTaHHYIO
30HY CMBIKaHMSI, MOTYT TIPUTEKATh M PACIICIUISITHCS MaTEpUU IPYTroro
MaTPUYHOTO MPOCTPAHCTBA U BO3HMKHET CMHTE3 MaTepUil HallleTo TUIIA.
Bo BTOpOM citydae, cMbIKaHME TIPOUCXOAUT C MATPUYHBIM ITPOCTPAHCTBOM
C MEHBIIUM KO3(PHUIIMEeHTOM KBAHTOBAHMSI MEPHOCTU MPOCTPAHCTBA —
yepe3 JaHHYIO 30HY CMBIKaHMSI, MATepUH HaIlIero MaTpUYHOTO IMPOCTPaH-
CTBa HAYHYT MepeTeKaTb M paclLUeIUISITbCS B APYTOM MaTPUYHOM IIPO-
cTpaHcTBe. B omHOM ciiydyae BO3HMKAET aHaJIoT 3Be3/bI CYIIepMacilTaboB,
B IPYTOM — aHAJIOT «4€PHOI JBIPBI» aHAJTOTMYHBIX TA0ApUTOB. DTO OTIIN-
Yyye BApMaHTOB CMBIKAHMSI MAaTPUYHBIX IIPOCTPAHCTB OY€Hb BaXKHO 115 T10-
HUMaHMsI BOSHUKHOBEHUSI IBYX TUITOB CYIIEPIIPOCTPAHCTB ILIECTOrO MO-
psiIKa — IIeCTUJIydeBUKa U aHTUIIecTuiaydeBuKa. [IpuHIUnmuaibHoe
OTJIMYME KOTOPBIX 3aKJIF0YAETCsI JIMIIb B HAIIpaBJICHUHU MepeTeKaHMsI Ma-
Tepuil. B omHOM ciyyae, MaTepuu U3 Apyroro MaTpUYHOTO MPOCTPAHCTBA
MPUTEKAIOT Yyepe3 LIEHTPaJIbHYI0 30HY CMbIKAHUS MaTPUUYHBIX MPOC-
TPAHCTB U BBITEKAIOT M3 HAIlIeTO MAaTPUUYHOTO MPOCTPAHCTBA Yepe3 30HbI
Ha KOHILIaX «Iy4yeli». B aHTUIecTUIyYeBUKEe MaTepUU MepeTeKaloT B IIPO-
TUBOIIOJIOKHOM HallpaBieHUKU. MaTepuu 13 Halllero MaTpMYHOTO MPOocC -
TPaHCTBa BBITEKAIOT Yepe3 LIEHTPaJbHYIO 30HY, a MAaTepUU U3 IPYTOro mMa -
TPUYHOTO IMPOCTPAHCTBA BTEKAIOT Yepe3 «JTydeBbIe» 30HBI CMbIKaHMS. YTO
K€ KacaeTcs IIeCTUIyYeBUKa, TO OH 00pa3yeTcsl CMbIKaHWEM IIIECTU aHa-
JIOTUUHBIX «JIydeii» B OMHOM LIECHTpaibHOI 30He. [1py 3TOM, BOKpYT LIEeHTpa
BO3HMKAIOT 30HbI UCKPUBJIEHUSI MEPHOCTHU MaTPUUHOTO MTPOCTPAHCTBA, B
KOTOPBIX 00pa3yroTcs MeTaBceJIeHHBIC U3 YeThIpHAALIaTh (pOpM MaTepui,
KOTOpBIE, B CBOIO OUepe/ib, CMBIKAIOTCS U 00pa3yloT 3aMKHYTYIO CUCTEMY
MeTaBCeJICHHBIX, KOTOpasi 00beAMHSIET IISCTh JIyYeil B OAHY OOILIYIO CUCTE-
My — mectuinydeBuk (Puc. 2.3.11). [Tpuuém, KOJTMYECTBO «JTydeii» orpe-
JeJIeTCS TeM, UTO B HAllleM MaTPUYHOM IPOCTPAHCTBE MOTYT CJIIMTHCS,
npu o0pa3oBaHUM, MAKCUMAJIbHO, YEThIPHAALIATH (POPM MaTepuit JaHHOTO
tuna. [Ipu 3TOM, MEpHOCTb BOZHUKILIETO OOBbEIMHEHNST METaBCEJIEHHBIX
paBHa & (7 = 3,14...). DTa COBOKyIHas1 MEpHOCTb 0/in3Ka K TpéM. MMeHHO
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MMO3TOMY BO3HMKAET IIECTh «JIydeil», UMEHHO ITO3TOMY FOBOPST O TPEX 13-
MEPEHMUSIX U T.A... TaKuM 00pa3oMm, B pe3yJabTaTe Iocaea0BaTeIbHOro hop-
MUPOBaHUS TPOCTPAHCTBEHHBIX CTPYKTYP, 0Opa3yeTcst 0ajlaHCHasI CUCTE-
Ma pacripeiesieH1sl MaTepuid MeX 1y HalllMM MaTPUYHBIM IPOCTPAHCTBOM
u apyrumu. Ilocne 3aBepuienust popmupoBanus lllectunydeBuka, yc-
TOMUYMBOE COCTOSIHME KOTOPOTO BO3MOXKHO TOJIBKO JIMIILb IPU TOXIECTBE
MEX]Iy MacCoOi MPUTEKAIOIIMX 1 BBITEKAIOIIMX U3 HETO MaTepUIi;

,” N®dmidi = 6 ” nOdm;di (2.3.4)

rae:

N® — neHTpasibHast 00J1aCTh CMBIKAHUSI MATPUYHBIX IIPOCTPAHCTB,
yepe3 KOTOPYIO MaTepuu MPUTEKAIOT B Hallle MATPUYHOE MPOCTPAHCTBO;

N — «Iy4eBbIe» 30HbI CMBIKAHUS C IPYTUM MaTPUYHBIM ITPOCTPaH-
CTBOM, 4epe3 KOTOpOe MaTepMM BBITEKAIOT M3 HAIIErO MAaTPUYHOTO TPO-
CTPaHCTBA;

i — yncnao ¢popm Matepuii, 06pa3yrOIINX LIECTUTYYEBUK;

m; — Macca MaTepui.

ToxnectBo (2.3.4) mist Bcero Halero MaTpU4YHOTO MPOCTPaHCTBA
MOXKHO 3anucaTh B 0ojice y100HOM BUJIE:

” N®dmqdi - 6 ” nOdmidi= 0 (2.3.5)

Kaxk BugHO 13 31011 (hOpMYyJibl, 3aKOHBI COXpAHEHUSI MAaTePUU HE Ha-
pylIalTCs Ha JIIoOOM YpOBHE MPOCTPAaHCTBEHHBIX oOpa3oBaHuii. OT
MHUKPOKOCMOCA 10 MaKpOKOCMOCa OHM — o0mue. ETMHCTBO 3aKOHOB
KOTOpPBIX CJEAYET, XOTsI ObI YK€ U3 TOTO, YTO MUKPOKOCMOC SIBJISIETCS
CTPYKTYPHOI1 023011 MaKpOKOCMOcCa. Y aHTUILECTUIyYeBUKA HUPKYISLIMS
MaTepuu UAET B OOpaTHOM HaOpaBJI€HWUU, OT TpPaHUL] BTOTO
CyIepIpOCTPaHCTBA K ero ueHTpy. [Ipnuém, ncKpuBIeHNE MAaTPUIHOTO
MPOCTPAHCTBA — MAKCUMMAaJIbHO B TPaHMYHBIX 00J1aCTIX U MUHMMAJILHO B
LIEHTPE 3TOr0 MPOCTpaHCTBEHHOTro oOpa3oBaHus (Puc. 2.3.12). YcinosueMm
YCTOMYMBOTO COCTOSIHMSI aHTUILIECTUITYYEBUKA SIBJISIETCS] TAPMOHMUS MEXITY
BBITEKAIOIIMMU MaTepusiMU 4Yepe3 LEHTPaIbHYI 30HY CMbIKaHUS
MaTPUYHBIX TIPOCTPAHCTB U CUHTE3MPYEMbIMU B TPAHMYHBIX 30HAX CMBI -
KaHus (BHEIIHUX) MaTepUsMM JAaHHOTO TUIIA KBAHTOBAHMUS MEPHOCTH.
DTOT 6ajaHC MOXXHO OMKCATh TOXIAECTBOM BUJIA:
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” NOdmidi = 6 U N dmidi (2.3.6)
rae:
N© — neHTpalibHas 30Ha CMBIKAHUsI MAaTPUYHBIX IIPOCTPAHCTB,

yepe3 KOTOPYI0 MaTepUuy BBITEKAIOT U3 HAILIeTO MAaTPMYHOTO MPOCTPAHCTBA
(cymepaHaJior — «4é€pHasi IbIpa»);

N — KpaeBble 30HBI CMBIKAHUSI MATPUYIHOTO IPOCTPAHCTBA, Yepe3
KOTOpbIE MaTepUu IMIPUTEKAIOT B Hallle MATPUYHOE MPOCTPAHCTBO;

m; — Macca MaTepuu TaHHOrO BUJA.

ToxmectBo (2.3.6) MOXHO TIepenucaTh B 00Jiee yI0OHOM 1T TOHM -
MaHUS BUE:

” NOdmidi - 6 ” NPdmidi =0 (2.3.7)

EcrecTBeHHO, TaKMX CyNEepIPOCTPAHCTB B HAIlLIEM MAaTPUUYHOM TTPO-
cTpaHcTBe MHOro. OHUM CO311al0T, KaK Obl, Y3/Ibl B MATPUUYHOM MPOCTPAH -
CTBE U SIBJISIIOTCSI «aTOMaMi» B HEM. Ml BHOBb CTpYKTypa MaKpoKOcMoca
aHAJIOTMYHA CTPYKTYPe MUKPOKOCMOCA. DTO — €l11€ OHO MOATBEPXKIAECHUE
MUX €IMHCTBA. YCI0BUEM 0alaHCHOM YCTOMYMBOCTHU HAIIErO MAaTPUUYHOTO
MPOCTpPaHCTBa SBJsIETCS 0alaHC MEXIy CUHTE3UPYeMOil B MAaTPUYHOM
MPOCTPAHCTBE MaTepUeil U MaTepueil BEITEKAIONIEH Yepe3 30Hbl CMBIKAHUS
MaTPUYHBIX TPOCTPAHCTB. DTO YCJIOBME MOXHO 3aMucaTh B BUJIE:

m[”N“)dmidi -6 ”n(')dmidi] =m [”N(‘)dmidi -6 ”n(ﬂdmidi] (2.3.8)

rae:

N — KOJMYECTBO IIECTUIYYEBUKOB;

N2 — KOJIMYECTBO aHTUILIECTUIYYEBUKOB;

N® — nenTpanbHasg 00J1aCTh CMBIKAHUS MATPUYHBIX IIPOCTPAHCTB,
yepe3 KOTOPYIO MaTepyuM MPUTEKAIOT B Hallle MAaTPUYHOE ITPOCTPAHCTBO
(IIeCTUITYYEBUK);

N© — neHTpaibHast 06,1aCTh CMBIKAHHMSI MATPUYHBIX TIPOCTPAHCTB,
yepe3 KOTOPYIO MaTepuy BBITEKAIOT M3 Halllero MaTPpUYHOTO MPOCTpPaH-
CTBa;

N©) — JydeBbIe 30HBI CMBIKAHUS C IPYTUMU MaTPUIHBIMU ITPOCTPaH-
CTBaMM, Yepe3 KOTOPhIE MAaTepUM BBITEKAIOT U3 HAIIIETO MATPUYHOTO TTPO-
CTPaHCTBA;

N — morpaHWYHbIe 30HBI CMBIKAHUS C IPYTMMU MaTPUIHBIMU
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MPOCTPAaHCTBAMU Yepe3 KOTOPhIE MAaTEPUM MPUTEKAIOT B Hallle MAaTPUYHOE
MPOCTPAHCTBO;

i — uyucio popm marepuii;

m — Macca MaTepui.

AHaym3upyd Toxnectna (2.2.4, 2.3.6, 2.3.8), 1erKO IPUIATH K BBIBOILY
0 TOM, YTO OHU MOTYT OBITb BBIITOJTHUMBI TOJIBKO TIPU YCITOBUSX:

[”N“)dmidi - 6 ”n“dmidi] =0

[UN(‘)dmidi -6 J,[n(+)dmidi] =0 (2.3.9)

DTO TOXAECTBO OTPaKaeT 3aKOH COXPaHEHUST MaTepUU 1 OTIpeiessieT
BO3MOKHOCTb YCTOMUMBOTO cocTosiHus BeenenHoit. M 6ynet BBITOIHUMO
TOJIbKO MPU YCJIOBUM OajaHca MeXy NpUTEKalolIel 1 BbITeKalolen 13
Halllero MaTpMYHOro MPOCTPaHCTBAa MaTepUM, YCIOBUE BBITIOJHEHUS
KOTOPOTO MOXKHO 3aMucaTh B BUJIE:

JIN©Gdmidi - UN<'>dm,~di =6 ”n(‘)dmidi -6 ”n(“dmidi =0  (2.3.10)
D10 TOXKIOECTBO 6YI[CT BBIITOJIHUMO, €CJIN:

JIN¢ dmidi - UN<‘>dmidi =0

IO dmdi - ”11(+)dmidi =0 (2.3.11)
0)0%

)| IN®dmidi - NOdmidi] = 0

[NOdmidi - ndmidi] = 0 (2.3.12)
WU

[N-NO]dmidi = 0

J MP-nP]dmdi=0 (2.3.13)

BrinmonHeHune 3Tux TOXKACCTB BO3MO2KHO TOJILKO ITPpH YCJIOBUAX, KO -
raa:

N =NO

no = q® (2.3.14)

ManI/I‘IHBIX IIPOCTPAHCTB MOXKET OBITh HCOIpaHN4YCHHOC YM1CJIO, HO
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IUTS1 OTIPEIeSIEHHOTO KOAdh PUIIMEeHTa KBAHTOBAHUS TIPOCTPAHCTBA, Yi BO-
3MOHO TOJIBKO OJHO MaTPUYHOE MPOCTPaHCTBO. Y KauecTBeHHas CTpyK-
Typa 3TOr0 MaTPUYHOTO MPOCTPAHCTBA OMPENEIISIETCS TUTIOM (DOPM MaTe-
pUii U CTENEHbIO UX 0OPaTHOTO (BTOPUYHOTO) BIUSTHUSI HA TPOCTPAHCTBA.
IIpocTpaHCcTBO B/IMsieT HA MaTEPHIO0, HO U MaTePHs BJIMSET HA MPOCTPAHCTBO.
N3meHeHrne KaueCTBEHHOIO COCTOSIHUSI MPOCTPAHCTBA, MPOSIBISIETCS B
U3MEHEHUHU KaUeCTBEHHOTO COCTOSIHUSI MaTepuu. VI3meHeHne KayecTBeH-
HOT'0 COCTOSIHUSI MATEPUH BJIUsIET HA KAYeCTBEHHOE COCTOSIHME MPOCTPAHCTBA
¢ 00paTHbIM 3HAKOM. B pe3yibTaTe HaaM4umMs MeXK1y NPOCTPAHCTBOM M MaTe-
pueii 00paTHO¥ CBSA3U, MPOSIBJISIONIENCS B MX B3AMMHOM BJIMSTHUM JIPYT HA APY-
ra, BO3HUKAET KOMIIEHCALOHHOE PABHOBECHE MeXK/Iy MPOCTPAHCTBOM U Ma -
Tepueil, HaxoAsAWielics B 3TOM npocTpaHcTBe. B pesynbraTe nmposiBieHUs
ATOr0 KOMIEHCALIMOHHOTO PABHOBECHS MEXIY MPOCTPAHCTBOM U MaTepu-
€ii, KaX10€ KOHKPETHOE MATPUYHOE MPOCTPAHCTBO C 32JaAHHBIM KO3 dunm-
€HTOM KBAHTOBaHMS NPOCTPAHCTBA i, SABJISAETCA KOHEYHbIM, KaK 10 pa3me-
pam, Tak u no opmam.

2.4. lipupoaa 3B€31 B «YEPHBIX ABIP»

KBaHTOBaHME MpOCTpaHCTB MO (hopMaM MaTepuit UX 0Opa3yoLINX,
CO3JAaET CUCTEMY MPOCTPAHCTB, KAXA0€ U3 KOTOPHIX KAYECTBEHHO OTJIM-
yaeTcs oT Apyrux. Kaxablil clioii-IpoCTpaHCTBO ¢ MEPHOCTHIO Li B aTOM
CUCTEME KauyeCTBEHHO OTJINYAETCSI OT COCEIHUX Ha OHY TTIepBUYHYIO (hop-
My Matepuu. CylecTBYeT CJIOU-TTPOCTPAHCTBO C YPOBHEM MEPHOCTH Li+
= Li + vi 1 UMeI01IMIA B CBOEM KAYECTBEHHOM COCTABE HA OJTHY ITEPBUYHYIO
MaTepulo 0OJIbllIe, U CYLIECTBYET CA0M-IIPOCTPAHCTBO C YPOBHEM MEPHO -
ctu Li-1 = Li - yi UMeIo111iA B CBOEM KaYECTBEHHOM COCTABE HA OJIHY TIEp -
BUYHYIO MaTEepUIO MeHbIIe. DTO — TaK Ha3blBaeMble, IapajuiejbHbie Bee-
JICHHbIE, KOTOPbIE UMEIOT PA3JIMYHYIO KAUYECTBEHHYIO CTPYKTYPY U O3TO-
MY HE UMEIOT MPSIMOTO KOHTAaKTa Mexay coooii. Ho oHu, mpu BCEM 3TOM,
MMEIOT, B CBOEI Ka4eCTBEHHOI CTPYKType, OOllue KayecTBa — TO WIA
MHOE KOJIMYECTBO MEPBUYHBIX MaTepHUil, BXOASIIMX B KAUeCTBEHHBIN CO-
cTaB Kaxa0¥# 13 3Tux BeeneHHbix. KauecTBEeHHBIM COCTaB COCEAHUX MPO-
CTPAHCTB-BCEJIEHHBIX OTJIMYAETCS TOJbKO Ha OAHY MEPBUYHYIO MATEPUIO
B MX KQUYECTBEHHOM COCTaBE U UX MEPHOCTb — Ha BEJIUMYMHY KO3 PULI-
€HTAa KBAHTOBAHWS JAHHBIX IEPBUYHBIX MATEPUI — 7Yi, U MEXIY HUMHU BO-
3HUKAaeT nepernag MEpHOCTH.
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Lao=L-yvi<L<L+« =L+ (2.4.1)

DTOT nepenaj Harmpap/ieH OT MPOCTPAHCTBA-BCEJIEHHOM ¢ OOJIbIIIEH
MEPHOCTBIO K MPOCTPAHCTBY-BCEJIEHHOI ¢ MeHbIlel. HampaBieHHOCTD
3TOro Mnepenaga UMeeT MPUHLIMITUATBHYIO POJib, TAK KaK OIpenesseT Ipy-
POy POXIAEHMSI, 3BOJIOLIMHI Y TUOEJIN 3BE3/T B KaXKJI0M KOHKPETHOM TPO-
CTpaHCTBe-BceleHHOM. IMEeHHO 3TOT nepernaji MepHOCTHU 3a(puKCUpoBain
dusvku u3 Pouecrepckoro u Kansacckoro Yuusepcuteros CIIA?!, nok-
top Jxxopmx Homnana u nokrop JIxoH PajicTtoH. Y «Hameit» BeceneHHo
JNEUCTBUTEIBHO €CTh «BEPX» U «HM3», TaK Xe, KaK U «BOCTOK» U «3arai».
ITpocTpaHcTBO-BCeeHHAs MOXET ObITh 00pa30BaHO, KAK MUHUMYM, JABY-
Ms$ IEPBUYHBIMUA MaTEePUSIMU U, TIPU 3TOM, OyJIeT UMETh MUHUMAJIbHYIO
MEPHOCTb B JaAHHOM MaTPUYHOM MPOCTPAHCTBE. 3HAYEHUE MUHUMAJIbHOM
MEPHOCTU MaTPUUYHOIO MPOCTPAHCTBA oIpeaesseTcs Ko3(h UIMEeHTOM
KBaHTOBaHMSI MEPHOCTHU ITPOCTPAHCTBA 11 (popM MaTepuii ero oopasyro-
mux. Kpome toro, hopMbl MaTepuii, KBaHTYIOIIMECS JAaHHBIM KO3hdu -
LIMEHTOM KBAaHTOBAaHUS MPOCTPAHCTBA Yi, B CBOIO OY€peb, BIUSIOT Ha
MepHOCTb ITpocTpaHcTBa. [ToaToMy, B mpoliecce popMupoBaHUs MAaTPUI-
HOTO MPOCTPAHCTBA, KOJTUYECTBO OMHOTUITHBIX TIEPBUUHBIX (DOPM MaTepuii
MOXET ObITh OOJIbIlIE, YEM WX YMCJIO, oOpasyoliee JaHHOe MaTpUYHOe
MpOCTpaHCTBO. BropruHoe BbIpOXKAEHUE MPOCTPAHCTBA, BEI3BAHHOE BO3-
JNeMCTBUEM MaTepUil Ha MPOCTPAHCTBO, B KOTOPOM OHU HAXOJSITCS, SIBJISI-
€TCsI OrpaHUYMTENIEM BepXHEeil rpaHMLIbI urcaa (popM MaTepHil, «ydacTBY-
I0IIUX» B (OPMUPOBAHUM MATPUYHOTO MpocTpaHcTBa. Takum oGpa3om,
KaKJ10e MATPUYHOE MPOCTPAHCTBO OTPAHMYEHO MO YnCay (popM MaTepuii ero
00pa3yomux, Kak ¢ Hu3y, TaK U cBepxy. IMeHHO B3aUMHOE BJIUSIHUE TIPO -
CTpaHCTBa HA MaTEPUIO U MaTepUU Ha MPOCTPAHCTBO, MPUBOIUT K TOMY,
YTO KaX/10€ KOHKPETHOE MPOCTPAHCTBEHHOE 00pa30BaHKe OTPAaHUYEHO.

Li = Lo+ yi (i-2) (2.4.2)

A Tenepb, JaBaiite pa3doepEMCcsl, YTO MPOUCXOAUT HA YPOBHE HAILIETO
MPOCTpaHCTBa-BceaeHHOI. Hallle mpocTpaHCTBO-BCeIEHHASI UMEET Mep -
HocTb paBHy10 L7 = 3,00017. DTa MEpHOCTD MO3BOJISIET CIMTHCS B €AUHOE
ejaoe ceMu (popMaM MaTepuii, KOTOpbIe M 00pa3yIoT BCE BEILIECTBO HallIei
Bcenennoii. J1y1s1 Toro, 4To0bl BOZHUKIIN YCAOBUSI IJIsI CUSTHUS OYePEeIHOM

21 «This Side Up' May Apply To the Universe, After All», by John Noble Wilford,
The New York Times, 1997.
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(bopMBbI MaTepuu HallleTo TUMA, HEOOXOAMMO U3MEHEHUE MEPHOCTH, TaK
Ha3bIBa€MOT0, MAaTPMYHOTO MPOCTpPaHCTBA Ha BeanurHy ¥ = 0,020203236.
[TpoucxoauT KBaHTOBaHKE MEPHOCTH MAaTPUUYHOTO MPOCTPAHCTBA, KaK B
aToOMe — KBaHTOBaHME 3JIEKTPOHHBIX ypoBHel. [1oaTOMY, B IMCKPETHBIX
30HaX MaTPUYHOTO MPOCTPAHCTBA IMTPOUCXOAUT CUHTE3 BEIlIECTBA U3 Pa3-
HOTo KoJInuecTBa MaTepuit. MepHOCTb KaX10ro MpOCTpaHCTBa-BCeEHHOM
HEOJHOPOJHA, YTO Y MPUBOJAUT K CMBIKAHUIO B 3TUX 30HAX HEOJTHOPOIHO-
CTeii, IBYX IMPOCTPAHCTB-BCEJEHHBIX C pa3HOil MEpHOCThI0. PaccMoTpum
TpHY OMKaile MPOCTPaHCTBA-BCEIEHHbBIE C MEPHOCTSIMU:

Ls =2,979966764

L, =3,00017 (mama Bcenennas)

Ls = 3,020373236

B 30Hax HEOOAHOPOMHOCTU MEPHOCTU MPOCTPAHCTBA MPOUCXOIUT
CMbIKaHME COCEAHUX MPOCTPAHCTB-BCEIECHHbBIX MeX 1y co00. [Tpu cMbI-
KaHUU MPOCTPAHCTB-BceeHHbIX Ls 1 L7, Mexxny HUMU oOpa3yeTcs KaHall.
ITo aTOoMy KaHaly MaTepUU U3 IIPOCTPAHCTBA-BCeIeHHOM Ls HAUMHAIOT T1e-
peTekarth B MPOCTpaHCTBO-BceJeHHY1o L. [Tpu aToM, cyliecTByeT Kauec-
TBEHHOE OTJInuue BeulecTBa BeenenHoit ¢ Ls 1 BeliecTBa Beenennoii ¢ L.
[ToaToMmy, B 30HEe CMBIKaHUS 3THUX ITPOCTPAHCTB MPOUCXOAUT pacriaj Bellle-
CTBa MPOCTPaHCTBa-BceJIeHHOH ¢ Ls 1 U3 Mmatepuii ero o0pasyoniyx rnpo -
HUCXOAUT CUHTE3 BEIeCTBa MPOCTpaHCTBa-BceaeHHOM ¢ L. JIpyrumu cio-
BaMM, BellIECTBO, 00pa30BaHHOE BOChMbIO (DopMaMu MaTepuii, pacrana -
€TCSI U CUHTE3UPYETCs BEIIECTBO U3 ceMU (hopM MaTepuii. 30Ha CMBIKAHUS
3TUX IIPOCTPAHCTB UMEET MEPHOCTbD, JIEXKAIIYI0O B MHTepBAJIE:

3,00017 < Lep. < 3,020373236

IToaToMy, ocBOOOXKIaro1IasICsI BOchbMasl (popMa MaTepyuu MPOJOJIKAET
HaxOIMTHCSI B 3TOM 30HE, OCTaBasiCh CBOOOMHOM, HeBOCcTpeOBaHHOI. Co
BpeMEHEM, OHA HaKaIlJIMBaeTCsI B 30HE CMbIKAHUSI U HAUYMHAET BJIUSITh, B
HEKOTOPBIX Mpeeiax, Ha MepHOCTb 3TOM 30HBI. YTO MPUBOIUT K yYBEJIM-
YEHUIO KaHajla MEeX1y MPOCTPAaHCTBAMMU-BCEJIEHHBIMU 1 BbI3bIBAET €IIE
OOJIBIINI OTTOK BEIIECTBA C MEPHOCTHIO Lg. DTO MpUBOAUT K BOBHUKHO-
BEHUIO YCJIOBUIA, TP KOTOPBIX YaCTh BELIECTBA C MEPHOCTHIO L7 CTaHOBUT-
Csl HEYCTOMYMBOM M HAUMHAET pacnafaThCs Ha COCTABIISIONINME YaCTH, BO-
3HMKAaeT, TaK Ha3blBaemasl, TEpMOsiicpHas peakius. Tak «3aXKuraroTcs»
3B&31blI (Puc. 2.4.1). I1pu 2TOM, 30HBI HEOTHOPOAHOCTE MOTYT OBITh KaK
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c AL> 0, tak u AL < 0, otHOocuTebHO Haleil Becenennoii. B cirydae, korma
HEOTHOPOIHOCTH MEPHOCTH ITPOCTpaHCTBa MeHbIIe HyJig AL < 0, pouc-
XOJIUT CMbIKAaHUE MPOCTPAHCTB-BCEJIEHHBIX ¢ MepHOCTsIMU L7 u Ls. [1pu
3TOM, BHOBb BO3HMKAIOT YCJIOBUS IS TIepeTeKaHUsI MaTepuil, TOJIbKO,
Ha 3TOT pa3, BEIIECTBO ¢ MEPHOCTLIO L7 IepeTeKaeT B MpOCTPAHCTBO C MEP-
HocThlo Ls. Takum 00pa3oM, TpoCTpaHCTBO-BCeJIeHHAsI ¢ MepHOCThIO Ly
(Hama BceneHnHast) TepsieT cBo€ BelliecTBO. Ml MIMEHHO TaK BO3HMKAIOT 3a-
rajouHble «4€pHble AbIpbl» (Puc. 2.4.2). BoT Takum o0pa3oM, B 30HaX
HEOIHOPOTHOCTEN MEPHOCTH IMPOCTPAHCTB-BCEICHHBIX, 00pa3yIOTCsI 3BE-
3161 U «9E€pHBIE ABIPHI». [1py 5TOM, BO3HUKAET NiepeTeKaHe BeIleCcTBa, Ma-
TepUil MEXIy pa3HbIMU MPOCTPAHCTBAMU -BCEJIEHHBIMU.

CylIecTBYIOT TakKKe MPOCTpPaHCTBa-BCEJIEHHbBIC, UMEIOIIUE Mep-
HocTb L7, HO uMerolue npyroi coctas Belectsa. [1pu CThIKOBKE, B 30HaX
HEOIHOPOJIHOCTEM MPOCTPAHCTB-BCEJIEHHBIX C OMHAKOBOI MEPHOCTHIO,
HO pa3HBIM KayeCTBEHHBIM COCTAaBOM OOpasylolllero Mx BellecTBa, BO-
3HMKAeT KaHaJl MeXIy 3TUMHM IIpocTpaHcTBaMu. [1py 3TOM ITpOMCXOauT
repeTeKaHue BeIIECTB, KaK B OJHO, TaK 1 B IPYroe MpoCTPaHCTBO-BCEJIEH-
Hyl0. DTO — He 3Be3[a U He «4€pHas JbIpa», a 30Ha Iepexoaa U3 OJHOTo
MPOCTPAHCTBA B Ipyroe. 30Hbl HEOAHOPOIHOCTA MEPHOCTH IIPOCTPAHCTRA,
B KOTOPBIX TIPOUCXOIAT OIMMCAaHHBIE BBIIIE IPOIECCHI, 0003HAYMM, KaK
HoJb-niepexonbl. [IpuyéM, B 3aBUCUMOCTH OT 3HaKa AL, MOXXHO TrOBOPUTD
0 CJIEAYIOLIMX TUITaX 3TUX MEPEXOI0B:

1) ITonoxuTebHbIE HOJIb-TEPEXObl (3BE3MbI), YePE3 KOTOPHIE BEIlIe-
CTBO MepeTeKaeT B JaHHOE MPOCTPAHCTBO-BCEJIEHHYIO U3 IPYTOro, ¢ 00JIb-
meit MepHocThio (AL > 0) n*.

2) OtpuiaTe/ibHbIe HOJIb-MIEPEXOabl, Yepe3 KOTOPhI€ BEILIECTBO U3
JAHHOTO TIPOCTPaHCTBa-BCEJICHHON MepeTeKaeT B APyroe, ¢ MEHbIIICH
MepHocThio (ALK 0) .

3) HeitTpanbHble HOJTb-MIEPEXO/Ibl, KOTa IIOTOKKM MaTepUil ABUKYTCS
B 000MX HAIPABJICHUSX U TOXIAECTBEHHBI APYT APYTY, @ MEPHOCTU TTPOC-
TPAHCTB-BCEJIEHHBIX B 30HE CMBIKAHUSI MPAKTUYECKH He OTInYaroTcs: n'.

Ecau npono/kuTh gajee aHaIu3 MPOUCXOASIIEro, TO YBUAUM, UTO
Kax10e MPOCTPaHCTBO-BCEICHHAsI, Yepe3 3BE3MbI, MOJyJaeT MaTepuIo, a
yepe3 «4€pHbIe IbIpbl» — €€ TepsieT. J11s BO3MOXHOCTU YCTOMUYMBOIO CY -
LLIECTBOBAHMSI 3TOrO IIPOCTPAHCTBA, HEOOXOAUM OalaHC MEXKAY MPUXOISI-
1Iei U yXOs1leit MaTepueil B JaHHOe MPOCTPaHCTBO-BCeIeHHY10. JloKkeH
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BBITMIOJIHATHCS 3aKOH COXpaHEHUS BEIeCTBA, IIPU YCIOBUM YCTOMYMBOCTHU
MPOCTPAHCTBA. ITO MOXHO OTOOPA3UTh B BUIE (POPMYJIBI:

” n* i meyk dkdi + ” n° i meijx dkd(ij) = ” n Gk mg dkdj (2.4.3)

rae: nt gk — MOJIOXKUTEJIbHBIN HOMb-TIEpeXxo/, (3Be3/1a),

N’k — HEATpaIbHBIN HOJb-TIEPEXO]I,

Nk — OTPULIATEJIbHBII HOJIb-TIEPEXO]I,

M)k — COBOKYIHAas Macca (popM MaTepuii, MpOTEKarolas Yepe3 3Be31y,

mgk — COBOKYMHas Macca (popM MaTepuii, MPOTEKaMIINX Yyepes
JaHHYIO «4EPHYIO JAbIPY» B IPYroe MpoCTPaHCTBO-BCEICHHYIO,

M)k — COBOKYMHas Macca (hopM MaTepuii, IMpOTEKaIOIIUX Yepe3
HEWTPAJIbHBIA HOJIb-IIEPEXO/I.

TakuM o0pa3oM, MexXIy MPOCTPAaHCTBAMU-BCEJICHHBIMU C pa3HOM
MEPHOCTBIO, Yepe3 30Hbl HEOTHOPOIHOCTH, TPOMCXOAUT LIMPKYJISIIMS Ma-
TEpUU MEXIYy MPOCTPAHCTBAMM, 00pa3ylolIMMu JaHHYI0 cuctemy (Puc.
2.4.3). Yepe3 30HbI HEOAHOPOAHOCTU MEPHOCTU (HOJb-TEPEXObl) BO -
3MOXEH IEePeXo]l U3 OJHOr0 MPOCTPAHCTBA-BCEIEHHON B apyroe. [lpu
9TOM, MPOUCXOAUT TpaHcGhOpMalMs BelllecTBa HAIIEro MpoCTPaHCTBA-
BCEJICHHOM B BEILIECTBO TOTO MPOCTPAHCTBA-BCEJICHHOM, KyIa OCYILE-
CTBJIsSIETCS Tepedpoc MaTepuu. Tak yTO, HEM3MEHEHHOM «Hallla» MaTepUst
MOMNacTh B APYIUE MPOCTPAHCTBA-BCEIEHHbIE HE MOXKET. 30HAMMU, Yepe3 KO-
TOpPbI€ BO3MOXXEH TaKOM MepeXo, SIBJISIOTCS U «4EPHbBIE IBIPbI», B KOTOPBIX
MPOUCXOJIUT TMOJIHBIM pacnaj BellecTBA JaHHOIO TUMAa, U HEWTpaJbHbIE
HOJIb-TIEPEX0/Ibl, Uepe3 KOTOPbIe MPOUCXOAUT OalaHCHbBIM OOMEH MaTepu-
eii. HeilTpanbHble HOJIb-MIEPEXOAbI MOTYT ObITh YCTOMUYMBBIMU UJIN Bpe-
MEHHBIMM, TTOSIBJISIIOIIIMMUCS TTIEPUOINYECKU WM cTToHTaHHO. Ha 3emie
€CTh LIeJIbIN psif 00JIacTel Tae MepuoaudYecK BOZHUKAIOT HEUTpabHbIe
HoJb-niepexoabl. M eciiu B UX Mpeaesbl MornaaaT Kopadau, CaMOJETHI,
JIOAKHM, JIIOIU, TO OHU OecciaeaHo rcue3aroT. TakuMu 30HaMM Ha 3emiie
SBJISIIOTCS: bepMynckuii TpeyroibHUK, pailoHbl B [Mmanasx, [lepmckas 30-
Ha u apyrue. [IpakTruuecky HeBO3MOXHO, B C/lydae MomnajaaHus B 30HY Ieii-
CTBMSI HOJIb-TIEpeX0/ia, NMpeacKa3aTh, B KAKyl0 TOUKY U B KAKO€ IPOCTPaH-
CTBO MepeMecTuTcs Matepusi. He roBopst y>ke 0 ToOM, 4YTO BEPOSITHOCTh BO3-
BpalllEHUsI B UCXOIHYIO TOUKY MPAKTUYECKU paBHA HyJ10. OTCIoAa CIeIyeT,
YTO HEWUTpPaJIbHbIE HOJIb-MEPEXObl HEb3sl UCIIOJb30BaTh MJIs lieJeHa-
MpaBJIEHHOTrO MepeMeIeHUs B IPOCTPAHCTBE.
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He meHnee nHTepecHa 1o CBOE MPUPOAE SBOJIOLIMS KM3HU 3BE3I.
Kaxnas 3Be3/1a «KUBET» MULTAAP/BI JIET TTOCJIE YETO OHA «yMUpaeT». B Te-
YeHUE BTUX MUJUIMAPIOB JIET BEIIECTBO M3 MPOCTPAHCTBA-BCEJIEHHON C
OoJibleii MEpHOCTHIO Ls, Yepe3 30Hy CMbIKaHMSI MOIMAIAET B MPOCTPAHCTBO-
BCEJIEHHYIO C MeHblei MepHocThio L7, [1pu aToM, 3TO BeliecTBo cra-
HOBMTCS HEYCTOMYMBBIM 1 pacriafgaeTcs Ha MepBUYHbIE MaTEpUU €ro oopa-
gytorue. CeMb MEPBUYHBIX MAaTEPUil CIIMBAIOTCSI BHOBb, 00pa3ysl (pusu-
YEeCKHU MJIOTHOE BEIIECTBO MPOCTpaHCTBA-BceaeHHo# Ly, [1pu aToM, B 30-
HE CMbIKaHMSI TAKOW YPOBEHb MEPHOCTHU, YTO MPOUCXOAUT CUHTE3 aTOMOB
T€X 2JIEMEHTOB, COOCTBEHHBIN YPOBEHb MEPHOCTU KOTOPBIX MTO3BOJISIET UM
COXpPaHUTb CBOIO YCTOMUMBOCTD. B BepxHeii 30He yCTOMYMBOCTU (pr3ryec-
KU TUIOTHOT'O BEILIeCTBA «HAXOASATCSI» TOJIBKO, TaK Ha3bIBaeMbIE, JIETKUE 3JIe-
MeHTbI Takue, Kak Bogopo (H) u renuii (He). [ToaToOMy, B 30HE CMBIKAHMS
MPOUCXOAUT CUHTE3 ITUX BJeMEHTOB. Ml He ciyyailHO Oosblasi 4acThb
BelllecTBa Hallleil BceneHHoii — Bogopoa. B 30He cMbIKaHUS IPOUCXOAUT
aKTHMBHBIM IIpoOlIeCC CMHTE3a BOIOPOAA, MACChl KOTOPOTO U COCTABJISIIOT
OCHOBY 3B€31. Tak poxnamTcs 3BE3[bl — TaK Ha3blBaeMbl€, roJyOble
ruranThl (Puc. 2.4.1). U3HauaabHast IJIOTHOCTh «HOBOPOXKIEHHbBIX» OUeHb
MaJjla, HO B CWJIy TOTO, YTO 30Ha CMbIKaHUSI HEOJHOPOIHA TT0 MEPHOCTH,
BO3HUKAET Iepernaj (rpalueHT) MEpHOCTU B HampaBJIeHUM K LIEHTpY. B
pe3yabTaTe 3TOro MOJIEKYJIbl BOAOPOJAa HAUYMHAIOT ABUIAThCS K LIEHTPY
30HBbI CMbIKaHUs. HaumHaeTcs npoliecc cxxaTus 3Be3/bl, B X0J1€ KOTOPOIO
TUTOTHOCTb 3BE3IHOTO BellleCTBA HAUMHAET CTpEeMUTENIbHO pacTu. [1o mepe
pocTa MJIOTHOCTH 3BE3THOTO BEIIECTBA YMEHBIIAETCSI 00bEM 3aHUMAEeMbIi
3BE3/10M 1 yBEJIMUMBAETCS CTEIEHb BIMSIHUSI MAcChl 3B€3/1bl, KaK Ha YpO-
BEHb MEPHOCTH 30HbI CMbIKaHUsI, TaK U HA aTOMHOM YpoBHe. Takum obpa -
30M, COOCTBEHHbBI YpOBEHb MEPHOCTHU 3BE3/Ibl HAUMHAET YMEHbBIIIAThCS, a
BHYTPH CaMO¥i 3B€3/1bl HAUMHAIOTCS MPOLIECChI CUHTE3a HOBBIX 00JIee TSIKE-
JIbIX 2JIEMEHTOB. BO3HUKAET, Tak Ha3biBaeMasl, TEpMOsIIepHasl peakius U
3Be3/1a HAUMHAET U3JIydyaTh LeJblii CIIEKTP BOJIH, KaK MOOOUYHbIN 3 heKT
CHUHTe3a 37eMeHTOB. ClieyeT OTMETUTh, YTO UMEHHO, OJarogapsi 3ToMy
«11000YHOMY 3(hPEKTy», BOSHUKAIOT YCIOBUS IS 3apOXKICHUS XKU3HU. B
30HE CMbIKaHMSI MapaJUIeIbHO MPOUCXOIST ABA MPOLIECca: CMHTE3 BOAOPO/Ia
MpuY paciiajie BelllecTBa MPOCTPAHCTBA-BCEIEHHOU ¢ 00Jiee BHICOKMM
YPOBHEM COOCTBEHHOI MEPHOCTH (BElleCTBO, 00pa30BaHHOE CUHTE30M
BOCbMU (hOpM MEPBUYHBIX MaTEPUii) U CUHTE3 U3 BOIOPOAa 00Jiee TSKENbIX
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3JIEMEHTOB B X0J1€ TEPMOSIICPHBIX peakiiuii. B pe3ynbrate aTMX Mpol1ieccoB
3B€371a YMEHBIIIAET CBOM O0BEM M, KaK CJEACTBUE YBEJIMYCHUS B Macce
01 60Jiee TSLKEIbIX YeM BOAOPO/I 3JIEMEHTOB, YMEHBIIIAETCS U YPOBEHb
COOCTBEHHOU MEpHOCTH 3Be3lbl. UTO B CBOIO ouepelb YMEHbIIAET 30HY
CMBbIKaHUs. pyruMu clioBaMu, «pOXKAEHHAS» IPYTUM IIPOCTPAHCTBOM-
BCEJIEHHOM 3Be3/1a JUIS1 HAIlleTro MPOCTPaHCTa-BCEAEHHOM MOCTENEHHO OT-
JessieTcsl OT CBoeil «maTepu». He mpaBaa m, mojryyaercst JTI00OIbITHAS
aHaJIOrvs C pa3BUTUEM 9MOPUOHA BHYTPU MaTKU, KOTJIa «COTKaHHBIM» U3
KPOBU M IJIOTM MaTepM IJIOA IOKMIAET JIOHO MaTepu M HayMHaeT
CaMOCTOSITEJIbHYIO XKU3Hb, TaK W 3B€3/1a, «POXKIEHHAS» MIPOCTPAHCTBOM-
BCEJICHHOM, TTOKUAAET «JIOHO MaTeph», Koraa €€ ypoBeHb COOCTBEHHOM
MEPHOCTU YMEHBIIIAETCS, KaK CJIEICTBUE YBEJIUYECHWS CTENIEHU BIUSHUS Ha
OKpyxKalolillee MpocTpaHCTBO. OTAEIUBIIUCH OT «<MaTEPUHCKOIO» IPO-
CTpaHCTBa-BCEJIEHHOM, 3B€3/la HAUMHAET CBOIO COOCTBEHHYIO XXU3Hb —
>KM3Hb, KOTOpasi MPOJI0JIKACTCS MAJITAAPbI JIET, IO MCTEYSHUU KOTOPBIX,
oHa «ymupaeT». [IpaBoa 3BE€31bI, B CBOIO OYepedb, YCIIEBAIOT «POIUTH»
IUIaHETapHbIE CUCTEMbI, HA KOTOPBIX MUMEET 1IaHC TTOSIBUTHCS KM3Hb.

PaccMoTpuM MexaHU3M poKAeHMS MIaHeTapHOM cucTteMbl. B mpo-
LIeCCe CxKATUs 3Be3/bl, HapyllIaeTcs OalaHC MeX Iy U3JTydarolieii MoBepX-
HOCTBIO U U3JTydarolnuM oobéMoM. B pesynbrare yero, nepBUYHbIE MaTe-
pUM CKaIIMBalOTCsl BHYTpH 3Be3/bl. C TeueHHeM BpeMeHU, B Pe3yabrare
TEPMOSIIEPHBIX PeaKIInii, 3BE3IHOE BEILIECTBO TePSIET MPOCTEIMIIINE aTOMBI,
TaKue, KaK BOAOPOI, TeIUil U Ap. ¥ BCE OOMBIINI MPOLIEHT B HEM HaUMHA -
0T COCTaBJISITh ATOMBI TSDKEBIX 2JIEMEHTOB. PazMep 3Be3/1bl yMeHbIIIAeTCS,
OHa CTAaHOBUTbCS BCE 00J1ee 1 OoJiee TUIOTHOM, TSKEI0M U CTENEHb BIIUS -
HUSI HA MEPHOCTh OKPYXKAIOIIEro IMPOCTPAaHCTBA CTAHOBUTCS BCE OoJiee 1
Oosiee cunbHOM. Eciu B Havajie cBoeli 3BOJIIOLIMM 3BE3/1a MMeJia MEPHOCTh
OKpyxatouiero e¢ npocrpaHctsa paBHywo 3,00017 < L. < 3,02037, To,
TIPU CBOEM CXKaTHUU OHA BHI3bIBACT BTOPMYHOE BLIPOXKICHME IMPOCTPAHCTBA
Ha HEKOTOPYIO BEJIMUMHY. A 3TO IIPUBOAUT K TOMY, YTO MEPHOCTb OKPYKa-
IOIIEro €€ MPOCTPaHCTBA CTAHOBUTCSI PaBHOM:

3,00017 < (L.-AL) < 3,02037

3,00017 < L» < 3,02037

Ly = L. — AL (2.4.4)

rae: AL MoxeT KoyiebaThCsl Ha IepBOM 3Talle KU3HU 3Be3/bI B IIpe-
nenax 0 < AL < 0,020203236.
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[TocTenmeHHO BTOpUYHOE BBIPOXICHUE MEPHOCTU TIPOCTPAHCTBA,
BBI3BAHHOE TSIKECThIO 3BE3/bl, CTAHOBUTCS BCE OoJiee 1 00Jiee BhIPaKEH -
HbIM. 1 MepHOCTh OKpY:KaIOIIEro 3Be31y MpOCTpaHCTBA HAYMHACT TIPU-
onmkatbesl K MepHocTU L. I1o Mepe pa3BuTHsl 3TOro mpoiiecca, KaHal
MEXIy MPOCTPAaHCTBAMU-BCEIEHHBIMU ¢ MepHOCTIMHU Ls 1 L7 ymeHbI11a-
eTcsl. Bcé MeHblllee M MeHbIIee KOJIMUYECTBO BellleCTBa MepeTeKaeT U3
MPOCTPAHCTBA ¢ MepHOCThIO Lg B mpocTpaHcTBO ¢ MepHOCThIO L7. [lpu
3TOM, aKTMBHOCTb U3JIYYCHUI TaKOM 3BE3[Ibl CTAHOBUTCSI BCE MEHbIIIE 1
MEHbIIIe, TI0OKa He Mpekpaliaercs: coBceM. Hactymaetr cMepTh 3Be3/bl.
3Be3na «tyxHeT». Eciin B Hauasie cBoei 3BOMIOLMM 3Be3a MMeJia O0JIbIIIYIO
Maccy, HO MeHbIIIe JECATU COJTHEUHBIX MacC, TO K KOHILY CBOEI XKM3HU OHA
BBI3BIBAET BTOPMYHOE BBIPOKACHUE MEPHOCTH, KOTJIa MEPHOCTb OKpYXKa-
IOILIETO €€ MPOCTPAHCTBA CTAHOBUTCSI MeHbllIe MepHOCTU L7. OHa nipous-
BOJUT ITPOTrU0 B IPYTyI0 CTOPOHY. Bo3HMKaeT, Tak Ha3biBaeMasi, HEMTPOH-
Hag 3Be31a (Puc. 2.4.4).

Ls<La< L7;

Li=L.- AL

AL 0.0102018... (2.4.5)

Ecnu, B Hauasie cBO€i SBOJIIOLIMM, 3BE3[1a NUMeIa MAacCy OOJIBIIYIO,
YeM JeCSATh COJTHEUHBIX, BTOPMYHOE BHIPOXKIEHNE CTAHOBUTCS CTOJIb 3Ha-
YUTEJbHBIM, UTO BbI3bIBA€T CMBIKAHUE MPOCTPAHCTB-BCEACHHBIX C MEPHO-
ctsamu L7 u Le. [1pu aTOM, MaTepusi U3 IpOCTpaHCTBA ¢ MepHOCThIO L7 Ha -
YMHAaET MepeTeKaTh B IIPOCTPAHCTBO ¢ MepHOCThIO Ls. O0pa3zyercst «u€pHast
npipa» (Puc. 2.4.5). Takum o0pa3oM, «4€pHBIE IbIPbI» BO3HUKAIOT B XO/IE
SBOJIIOLIMM 3BE3]], TOUHEE «OKOHUYAHME XXU3HW» 3BE3bl B HAIIEM IPO-
CTPaHCTBE-BCEJICHHOM MPUBOAUT K POXIECHUIO 3B€3/1bl B HUKEJIeKalleM
MPOCTPAHCTBE-BCEJICHHOI.

2.5. lipupona oOpa3oBaHus INIAHETAPHBIX CHCTEM

A Teniepb paCCMOTPUM TaKKe ¥ TPUPOAY 00pa30BaHUS TIaHETAPHBIX
cucreM. B Havase cBoei >K13HM 3Be3/1a MMeeT OajaHC MEXIIy €€ pa3MepoM,
KaHaJIOM MEeXy MPOCTpaHCTBaMU ¢ MepHocTsiMU L7 1 Lg 1 KojimyecTBOM
BEIECTBA, MepPeTeKaloIIero yepe3 3Ty 3Be31y M3 IIPOCTPaHCTBA C MEPHO-
cTb10 Lg B MpocTpaHCTBO-BCEIEHHYIO ¢ MepHOCThIO L7 (Puc. 2.5.1). B pe-
3yJIBTaTe TEPMOSIACPHBIX peaKluii, IPpU ITOTEPe IMTPOCTBIX aTOMOB, pa3Mephbl
3Be3/Ibl YMEHbIIIAIOTCS, 1 OHA HE B COCTOSTHUM MPOITYCTUTh Yepe3 ceOsl BCIO
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Puc. 2.4.5
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Maccy MaTepuii, TEKYIIMX U3 MPOCTPAHCTBA C MEPHOCTHIO Lg B mpocTpaH -
CTBO C MEPHOCTHIO Li7. DTOT nrcbasiaHc co BpeMEHEM YBEIMYMBAETCS U J10-
CTUTaeT B KOHEYHOM MTOTe KPUTUUECKOTO ypoBHs. [Iporcxoaut Kojoc-
CaJIbHBII B3PbIB, YaCTh BEIIECTBA 3BE€3/Ibl BLIOPACHIBAETCS B OKPYKaloIIee
e€ MpocTpaHCcTBO. [1pr 5TOM YMEHBIIAETCsI MEPHOCTh 3TOT0 OKPYKAIOIIETO
3Be3/y MPOCTpaHCTBA U (POPMUPYETCS KaHajl, [0 KOTOPOMY IepeTeKaeT
TaKo€ KOJIMYECTBO MaTepuU, KOTOPOE 3BE3[1a B COCTOSIHUM uyepe3 cebs
nporyctuth (Puc. 2.5.2). Takoii B3pbIB Ha3bIBAIOT B3PbIBOM CBEPXHOBOIA.
BriOpo1iieHHbIe B3pbIBOM CBEPXHOBOUW MOBEPXHOCTHBIE CJIOW 3BE3[IbI,
KOTOpbIE, KCTaTU, COCTOSIT U3 HauboJiee JIETKMX 2JIEMEHTOB, MOIalaloT B
WCKPHUBJICHUSI TTPOCTPAHCTBA, CO3IaHHbIE TIPOAOJIbHBIMU KOJEeOaHUSIMU
MEPHOCTH, BO3HUKIIIMMU TIPU 3TOM B3pbIBe. B 3THX 30HaX MCKpUBIEHUS
MPOCTPAHCTBA U3 MEPBUYHBIX MATEPUl TPOUCXOAUT AKTUBHBIM CUHTE3
BellleCTBA, MPUYEM, CUHTE3UPYETCS LIeJIbliA CIIEKTP pa3IMYHbIX 2JIEMEHTOB,
BKJIIOUas TSIKEJbIE U CBEPXTsKEable. Uem Oousble nepenag MexXay
YPOBHEM COOCTBEHHOI MEPHOCTM 3BE3bl U YPOBHSIMU COOCTBEHHOI
MEPHOCTU 30H MCKPUBJIEHUS IMPOCTPAHCTBA, TeM OoJiee TIXEbIe
BJIEMEHTBHI B COCTOSIHUM «POJUTHCSI» BHYTPU BTUX 30H M TeM OoJiee
YCTOMYMBBI 3TU TSLKENIbIE JIEMEHThl. B 3aBUCMMOCTU OT M3HAyaJbHbIX
pa3MepoB, B T€UEHUE KU3HU 3BE3/1bl MOXKET ObITh OAWH WJIM HECKOJBKO
B3pbIBOB CBEPXHOBOM. [1p1 Kaxk10M TaKOM B3pbIBE COOCTBEHHbI YPOBEHD
MEPHOCTHU 3BE3/Ibl YMEHbBIIIAETCS, YTO MPUBOAUT K YMEHbIIIEHUIO CUHTE3a
JIETKUX 2JIEMEHTOB 1 YBEJIMUYEHUIO CUHTE3a TSDKEBIX. B pesyibraTe aToro,
IUIOTHOCTb, a CJIEA0BaTe/IbHO, CTETIeHb BIAMSHUS 3B€3bl Ha OKpYKalollee
MPOCTPAHCTBO yBeJauuuBaetcs. [Ipu B3pbiBe CBEPXHOBOI, BOZHUKAIOT
KoJie0aHUs MEPHOCTU MPOCTPAHCTBA aHAJIOTUYHbIE BOJIHAM, KOTOpPbIE
MOSIBJISIIOTCS HAa MOBEPXHOCTU BOJBI Mocje Opocka KamHs. Macchl
MaTepuM, BEIOPOIIIEHHBIE TTPU B3PbIBE, 3aIIOJHSIOT 9TU HEOAHOPOIHOCTHU
MEPHOCTU IPOCTPAaHCTBA BOKpPYr 3Be3abl. M3 3Tux Macc marepuu
HauyMHalT 00pa3oBbiBaThC MaaHeThl (Puc. 2.5.3 u Puc. 2.5.4).

JlaBaiiTe monbITaeMcs pa3oopaThesl, MOYEMY M KaK 3TO IPOUCXOINT.
Hama Bcenennas umeet mepHocTh L7=3.00017, yTo 10o3BOJIIET MUPHO
COCYIIEeCTBOBaTh ceMM (popMaM MaTepuu Hamero tura. YToObl jeruye
ObLIO MOHSTH, B YEM CYTh Pa3IMuMs MEXIY MaTepusMM pa3HOIro TUIIA,
JaBaiiTe BCIIOMHUM Hallld «KyOUKU». HYXHYIO «KapTUHKY» MOXHO
coOpaTh TOJILKO U3 «KyOMKOB» OJHOTO pa3Mepa. [Ipu Hamnuum «KyOrMKoB»
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Puc. 2.5.3
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pa3Horo pasMepa, coopaTh «KapTUHKY» IIPOCTO HEBO3MOXHO; MPEXIIE
BCEro, HEOOXOAUMO OTOOPATh «KYOMKM» OJMHAKOBOI (DOPMEI U pa3Mepa
U3 Ipyabl APYTUX. TOJBKO MMOTOM BO3MOXKHO COOpaTh HYXKHYIO «KapTUHKY».
Tak BOT, TaKMM KpUTEpUEM ONpeiesieHrs (hOPMbI M pa3Mepa Il MaTepuit
sBJsieTcsl KOAGMOUUMEHT KBAHTOBAHUSI MEPHOCTH MPOCTpaHcTBa ¥i. [Ipu
9TOM, HE HY>KHO 3a0bIBaTh, YTO «KyOMKIM» IPYTUX Pa3MEPOB HE MCUE3al0T.
OHU MPOoJ0IKAIOT CYIIECTBOBATH, TOJbKO U3 HUX HEIb3S CJOXKUTH HAIILy
«KapTuHKYy». Ho, eciii ux paccoptupoBaTh 1o (popme 1 pa3Mepy, Toraa, u3
NOAO0OHBIX «KyOMKOB» MOXKHO CJIOXXUTb APYTHUe «KAPTUHKU», HO 3TO OYIyT
«KapTUHKW» JIPYTOro KaueCTBEHHOIO0 COCTaBa, M OHM HMKaK He OyayT
BJIUSITH U UBMEHSITh HAIlly «<KapTUHKY». AHAJIOTUYHO, KPOME MPOCTPAaHCTB-
BCEJICHHBIX HAIIIeTO TUIIA, CYIIECTBYIOT IIPOCTPAHCTBA-BCEJEHHBIE C JIPY -
TMMU 3HAYeHUSIMU KoaddUIKMeHTa KBAHTOBaHUS npocTpaHcTsa yi. Ho,
OHM HE OKa3bIBalOT MPAKTUYECKU HUKAKOIO BIMSHUS Ha MPOCTPAHCTBA
Halllero TMNa v o3ToMy Npu U3y4eHUHU BoIpoca 00 00pa3oBaHUU Halllei
BcenenHoit, MOXXHO He MPpMHMUMATh UX BO BHUMaHue. B mpocTpaHcTBe
HETIPEPbIBHO U3MEHSIOLIEICSI MEPHOCTBIO, pa3peli€éHHbIe (hDOPMBbI MaTe-
puii (T.e. TO KOJIMYECTBO MaTepUii, KOTOpoe 0Opa3yeT Hallle IPOCTPAHCTBO-
BCEJICHHYIO ¢ MepHOCThIO L7) apyr ¢ apyrom He B3aumonaeicTBylot. [1pu
B3pbIBE CBEPXHOBOI, OT LIEHTPA PACIPOCTPAHSIOTCS KOHILIEHTPUUYECKUE
BOJIHBI BO3MYIIIEHUSI MEPHOCTU IIPOCTPAHCTBA, KOTOPhIE CO3AAI0T 30HbI
HEOTHOPOAHOCTU TIPOCTPAHCTBA, MPOUCXOAUT AeopMalis MEPHOCTHU
WJIM UICKPUBJIEHUE TTPOCTPAHCTRBA.

B Boabmom Kocmoce cymiecTByeT 6eCKOHEUHOE YKUCI0 (popM Ma -
Tepuil, KOTOPbIE B3aMMOJEHCTBYIOT IPYT C APYTOM B OOJIbIIEH WU MEHD -
LIEH CTENEeHU I He B3aMMOJEICTBYIOT MeX 1y co0oii BooO1e. Eciu nse
(bopMBI MaTepuu HE B3aUMOAECHCTBYIOT MEXIy COOOM, TO, axKe MPHU Tpo -
HU3bIBAHUU JIPYT Apyra, HUYTO B HUX HE MEHSETCS, OHM HUKAK JAPYT Ha
Jpyra He BJIMSIIOT M HUYTO HOBOE MPY 3TOM He Bo3HMKaeT. OHM KaK Obl He
CYILECTBYIOT ApyT mis apyra. CTeneHb BIUSIHUS OIHOM (hOpMbI MaTEPUU
Ha IPYTYIO OTNpPeaeanuM, KaK KOa(pUIIMeHT B3auMOAEeHCTBUS 0., TOTAa MO-
JKHO CKa3aTh, YTO KO3(MMUIUEHT B3aUMOACUCTBUS I 3TUX ABYX (OpM
MaTepUU paBeH HYJI10. DTO 03HAYAET, YTO HET TAKUX JIBYX «KUPITUUUKOB»,
KOTOpBIE BXOJAMJIM ObI B COCTaB, KaK OIHOM, TaK U APYroil (popMbl MaTEPUU.
Y HuX HeT 001LIMX KauyecTB U CBOMCTB. KoagdulimeHT B3auMoneicTBUS
HEOJIMHAKOB JaXe /I 1BYX (popM MaTepuu B pa3HbIX TOUKAX MPOCTPAH-
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CTBa ITOTOMY, UTO CaMO MPOCTPAHCTBO — HeOAHOPoaHO. O B3aumoeiic-
TBUU MaTEepUU MEXIy cOO0Il MOKHO TOBOPUTH TOJILKO TOT/AA, KOI/Ia B3a-
UMOJACHCTBUE pacCMaTPUBACTCSI B KOHKPETHOM 00BbEME 3TOTO IMPOCTPaAH-
ctBa. CylIecTBYIOT OOBEMBI TPOCTPAHCTBA, II€ B3aMMOICMCTBUE MaTepuit
MaKCHUMaJbHO U 00bEMBI, TI€ 3TO B3aMMO/IeICTBME HEBO3MOXHO B IPUH-
LIMIIe WJIM MaTepUM B3aMMOJEMCTBYIOT MEXIY COO0M YaCTUUHO IO TOMY
wiv apyroMmy oouiemy kadectBy (Puc. 2.5.5). [Ipu makcumaabHOM B3au -
MOJIEMCTBUHU ABYX MaTepuii (0003HAYMM OJHY U3 HUX OYKBOI A, APy —
B), mpoucxoauT nmojiHoe CAMSHUE JaHHBIX MAaTePU APYT C APYTOM, U BO-
3HUKAeT HoBasl, ruopuaHasi popma — AB. CinusiHre BO3MOXHO TOJIBKO B
npezaesax o0bEMa, Iie CTAHOBATCS OJMHAKOBBIMU BCE TTapaMeTpbl ITUX Ma-
Tepuii. HeomHOPOIHOCTbh MPOCTPaHCTBA BAMSIET MO-pa3HOMY Ha (pOpMbI
MaTepuii, KOTOpble MPOHU3BIBAIOT 3Ty HEOTHOPOAHOCTh. Ha ogHy popmy
MaTepuii BIMSIET UBMEHSIsI €€ OoJIbliie, Ha ApYrylo — MeHblne. HeogHopo-
HOCTb U3MEHSIET KaU€CTBEHHYIO CTPYKTYPY MaTEPHid, UTO M CO3MAET YCII0-
BUS UISI MX CJIUSIHUS M 00pa30BaHMs HOBOI'O KayecTBa. Takum o0pa3oM,
BHYTPU HEOJHOPOIHOCTHU B peaeiax 00béMa, Iie BO3HUKAIOT YCJIOBUS IS
CIVSIHMS IBYX MaTepuii, BOZHMKAET MaTepusi HOBOTO KayecTBa — TMOpUI-
Has ¢opma AB (Puc. 2.5.6). [16puaHas ¢popma AB Toxke BausieT Ha HEO -
HOPOJHOCTb MPOCTPAHCTBA, B KOTOPOI oHAa Bo3HMKIIA. [Iporcxoaut 3a-
MOJIHEHUE HEOJHOPOJHOCTU BO3HUKIIEH rubpumHoit popmoit AB, u eé
BbIpOoXkaeHUEe. HeogHOpOaHOCTh peACTaBsIeT COO0I UCKPUBIEHUE MTPO-
CTpPaHCTBA, YTO MPUBOAUT K UBMEHEHUIO MEPHOCTH B Mpeieiax 3TOi Heo-
JTHOPOJHOCTU IO CPAaBHEHMIO C COCEIHMMMU ydacTKaMM MPOCTpaHCTBA.
TakuM 00pa3zoM, U3BMEHEHUE MEPHOCTHU MPOCTPAHCTBA HA HEKOTOPYIO Be-
JIMYMHY TIPUBOAUT K BOBHMKHOBEHUIO YCIOBUI IS CIUSIHUS IBYX MaTe-
puii. /17151 TOro, YTOOBI MOTJIM CJIMTHCS IBE (DOPMBI MaTepPUM, HEOOXOIUMO
M3MEHEeHME MEPHOCTHU MPOCTpaHCTBa Ha BeanuuHy, AL = 0,020203236...

J71s Toro, 4ToObl BO3HUKJIA BO3MOXKHOCTb CIMSIHUS TPEX (hopM Ma-
Tepuit, HEOOXOIMMO, YTOOBI MEPHOCTb ITPOCTPAHCTBA CHOBA M3MEHMIACh
Ha BeIMYMHY AL, 4TO IPpUBOAUT K MOJIHOMY CIIMSIHUIO TPEX MaTtepuii. Ma-
TEpUsI HE MOXET CJIUThCI KAKOW-TO CBOEM 4yacThbio. BO3MOXHO TOJBKO
MOJIHOE CMsIHME MaTepuid. Tak ke, Kak He MOXET ObITh Ba C IOJJOBMHOM
YeJI0BeKa, a TOJAbKO 1Ba WU TPU (€CIU, KOHEUHO, TOBOPUTCS O XKUBbIX JIIO-
J51X), TAKXKE HEe MOTYT CJIMThCS IBE C MOJIOBMHOM MaTepUM, a TOJbKO JBE
uiu Tpu. O603HaYMM TpeThbio MaTeputo OykBoii C. B pe3yabrare CausiHUs
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Tp€X OopM MaTepuii, B Mpeaesiax HEKOTOPOTo 00bEéMa IMPOCTPpaHCTBA (1151
yn00cTBa OyaeM cUUTaTh ero cpepoit) BO3HMKAET KaYeCTBEHHO HOBAsI T -
opunHasg popma ABC (Puc. 2.5.7), koTopasi 3aHMMaeT 00bEM, MEHBIINH,
yeM ruopuaHast popma AB. IIpuuém, atu cpepbl UMEIOT YETKIME TPAHULIbI,
B IIpeieiax KOTOPbIX MEPHOCTh ITPOCTpaHCTBAa — ogHOopoaHa. [Tpu ouepen-
HOM M3MEHEHUU MEPHOCTHU ITPOCTPAHCTBA BHYTPU HEOAHOPOIHOCTU Ha Be-
JIMYMHY paBHYIO AL, BOSHUKAIOT YCJIOBUS VTSI CJIMSIHMS €11E€ OMHOMU (POpMBI
Matepuu. Bo3HukaeT KauecTBeHHO HOoBasi TuopuaHast popma ABCD (Puc.
2.5.8). OHa Oynet 3aHMMAaTh chepy 00bEMA MEHbBIIETO, YeM THOpUIHAs
(opma ABC. I1pu caeayrolieM U3MEHEHUM MEPHOCTU ITPOCTPAHCTBA BHY-
TPU HEOTHOPOAHOCTU Ha AL BOZHMKAIOT YCJIOBMS 151 CIMSIHUS €1IE OHOM
(dopmbl marepun E. Bo3HuKaeT KaueCTBEHHO HOBasi rubpuaHas opMa
ABCDE (Puc. 2.5.9). [1Ipu cienyoonieM M3MEHEHUM MEPHOCTU IPOCTPaH-
CTBa BHYTPU HEOAHOPOAHOCTHU Ha BeJIMUYMHY AL BO3HMKAIOT YCIOBUS IS
CIUSHUS chenyouein popmbl MaTepruu. Bo3HMKaeT KayeCTBEHHO HOBas
rubpuaHas ¢opma ABCDEF (Puc. 2.5.10). OuepenHoe usMeHeH1e Mep -
HOCTH ITPOCTPAHCTBA BHYTPU HEOJAHOPOIHOCTH Ha BeIMUMHY AL OnsTh Xe,
CO3Ma€T YCIOBUS ISl CIUsIHMS caenytolieit ¢opmbl Matepun G. Bo3Hu-
KaeT KauecTBeHHO HoBasi rudpuaHas dopma ABCDEFG (Puc. 2.5.11).
TakuMm o0pa3oM, Ipy HEMPEPLIBHOM M3MEHEHUM MEPHOCTHU BHYTPHU
HEOJIHOPOAHOCTU MPOCTPAHCTBA, BHYTPU 3TOM HEOAHOPOAHOCTH IOCIIE -
JOBaTeJIbHO CJIMBAIOTCS ceMb (hOpM MaTepuii, 00pa3ytolux Hairy BeeneH-
HYIO M CO3Jal0T 111eCTh MaTepUuabHbIX C(pep pa3HOro Ka4eCTBEHHOIO CO -
craBa u pa3mepa. BHyTpeHHs1s1 cpepa, oOpazoBaHHasi CEMbIO (hpopMaMu Ma -
Tepuii, ecTh PU3MUECKU IJIOTHAS cepa — MepBasi riaHeTapHas (MaTepu -
aJbHas1) cdepa Halllei rIaHeThl 3eMJIsl, BEIIeCTBO KOTOPOU NMEET UYeThIpe
arperaTHbIX COCTOSIHUSI — TBEPIOE, XKUIKOE, ra3000pa3HOe U IJIa3MEHHOE.
Pasnble arperaTHble COCTOSIHMSI BOZHMKAIOT, KaK pe3yJbTaT KojaeOaHus
MEpPHOCTU MeHble, yeM AL. W ecy uaTH OT LIeHTpa HEOAHOPOAHOCTH,
caenytomasi cepa, oopazoBaHHasI IIPU CAUSIHUM 1IECTH (DOPM MaTepuit —
BTOpasl IulaHeTapHas (MaTtepuanbHasl) cepa; Mpu CIUIHUU TISTU (hopM
MaTepuili — TpeThsl IIaHeTapHas (MaTepuanbHasi) cdepa; Mpu CIAUSHUU
yeTbIpeX (popM MaTepuii — 4eTBEPTas IJIaHeTapHasl (MaTepyuaibHasi) cde-
pa; TIpU CAUSTHUM TPEX — IIsiTasl IulaHeTapHas (MaTepuanbHasi) cepa; mpu
CIVSHUM ABYX (popM MaTepuil — IiecTas IjlaHeTapHas (MaTepuasibHasl)
cdepa (Puc. 2.5.12). Bce 3t cpepbl — MaTepuaabHBI M OTIMYAIOTCS Ka -
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YeCTBEHHBIM U KOJIMYECTBEHHBIM CBOMM COCTaBOM. B mpuHILIMIIe m1aHeTa
JTOJKHA PacCMaTPUBATBCS TOJBKO, KAK COBOKYITHOCTD ATUX IIECTU chep.
Toabko B 3TOM cityyae BO3MOXKHO ITOJTYYUTh ITOJTHOLIEHHOE TpeaCTaBIeHUE
O MPOMCXOMIIMX MTPOLIECCAX U MOJYYUTh MPAaBUJIbHbBIE TTPEICTABICHUS O
npupoe B 1iejoM. MILio3us oJHOTHI PeACTaBIeHUM 0 MPUPO/E, MOJIy-
YeHHas MOCPEACTBOM HAIlIMX OPraHOB YYBCTB, TOUHEE, aOCOJIOTU3ALIUS
HallIMX OPraHOB YYyBCTB, TPUBOAUT MTO3HAHUE B TYIIUK, U3 KOTOPOI'O HEBO-
3MOXHO BBIMTH 0€3 KapAMHAJIBHOTO M3MEHEHUS MOHSATUI O MPUPOIE 1 MO-
HUMaHUsI TOI POJIM, KOTOPYIO UTPalOT OpraHbl YyBCTB B XKM3HU YeJIOBEKA.

X04YeTCsI HAMOMHUTB, YTO BCE OpraHbl YyBCTB, KOTOPBIMM pacmoJiara-
€T YEJIOBEK, MMEIOT TOJIbKO OJTHO MpeAHa3HAaYeHUEe — MaKCHUMaJIbHasI aamn-
TalMs OpraHrM3Ma 4ejoBeKa K 9KOJI0rM4eckoi HUIlle, KOTOPYIO OH 3aHUMAET
B BKOJIOTUYECKOI CUCTEeME IJIAaHEThl, KaK OJMH U3 BUIOB XXUBbIX OpraHU3-
MoB. [IpenHa3zHayeHre OpraHoB YyBCTB — ONTHUMAaJIbHAS afanTalus K yCJIo -
BUSIM CYLLIECTBOBaHMsI, a HE JU1s1 yero-Huoyab apyroro. [loatoMy, oppeHTH-
PYSICh TOJILKO Ha OpraHbl YyBCTB, Mbl HE B COCTOSIHUM CO31aTh MOJHOLIEH-
HYIO KApTUHY MUPO3IaHUsI, KaK Obl CUJILHO MBI 3TOTO He Xetav Obl. UMeH-
HO HETTOHMMAaHKE 3TOrO MPUBEJIO K TOMY, YTO COBPEMEHHAsI HayKa OKa3ajlach
B TyNHMKe. A Teriepb BEPHEMCS K KAUeCTBEHHOM CTPYKTYpE IMJIaHEThI.

Ecnu 3a Touky oTcuéra B3sITh (PU3MYECKU TIJIOTHYIO cepy, TO OOJbliIe
BCETro OOIIMX KAavyeCTB OHA MMEET CO BTOPOM MaTepuaabHOU cdepoii, a
MEHBIIIE BCEro — ¢ 1ecToi cgepoit. O01Ime KayecTBa pa3HbIX cpep co3aa-
IOT YCJIOBUS U151 X B3aUMONIEUCTBUS ApYT ¢ Apyrom. CTereHb 3TOro B3a-
WMOJEUCTBUS pa3iMuHa, U 3aBUCUT OT TOTO, CKOJILKO OOIIMX KayecTB
nuMeloT 3Tu cepbl. CTeneHb B3aMMOIEHCTBUS 3TUX chep MeXIy co00it
MOXHO BbIPa3UTh KOA(MOUIIMEHTAMU B3AUMOACHCTBUS — OL1; 012; 013 0l4; OLs
(Puc. 2.5.13). [Tpuuém:

o> 02> 03> 04> 05 (2.5.1)

rae: o1— Ko3(p@UUMEHT B3aMMOACUCTBUS MeEXIY (PU3MYECKU
IUIOTHOM (IepBOI MaTepUaabHON ) U BTOPOI MaTeprUaibHOM chepamu;

02 — KO3 OULIMEHT B3aUMOAECHCTBUS MEXIY (PU3UUECKU TIJIOTHOMN
U TPEThel MaTepUuaibHOM cpepaMiul;

03 — KO3 ULIMEHT B3aUMOACHCTBUS MEXIy (PM3UYECKU TIJIOTHOM
U 4eTBEPTOI MaTepUuaibHOMI chepamu;

04 — KO3(ULIMEHT B3aUMOIECUCTBUS MEXTY (DU3UYECKU TNIOTHOMU
W MSTOM MaTepuabHOM chepaMu;

117



Hukomnaii JlesamioB «HeogHnopongHast BecenenHas»

oo mES®

Puc. 2.5.13

118




Inasa 2. HeogHOpOIHOCTH IMMPOCTPAaHCTBA

05 — KO3 ULIMEHT B3aUMOACHCTBUS MEeXIy (PU3UUECKU TIJIOTHOM
U 11IeCTOl MaTepuaabHOM chpepamu.

Koraa mMbl roBOpUM 0 11aHeTe 3eMilsl, Mbl TOJDKHBI TTOHUMATh MO/
3TUM LIECTh Cep, BIIOKEHHBIX OHA B IPYTYIO, KaK MAaTPELLIKKU U MPeacTa-
BJISIIOIIMX €IMHOE 11€J10€. DTO MOHSATUE — OYEHb BaXKHO JU1s1 TOHUMaHUS
MHOTUX SBJICHUM U 3aTaJ0K XXUBOM Y HEXKMBOW MAaT€PUHU, SBOJIIOLIAN K-
3HM Ha Hauei ranere. [Tpu 3aBeplreHrn (OpMUPOBaAaHUS KAYE€CTBEHHBIX
CTPYKTYp 3eMJI1 HEOJTHOPOAHOCTbD B IMPOCTpPaHCTBe HelTpaiuzyetcs (Puc.
2.5.14). Bo3Huxiiuye npu ciIusHur (popM MaTepuii THOpUIHbIE MaTepy-
aJIbHbIE Cepbl 3aMOJTHSIIOT 3TY HEOTHOPOAHOCTh. [IporcXoauT «BbIpaBHU -
BaHME MPOCTpaHCTBa». HEOMHOPOTHOCTh MPOCTPAHCTBA MOKHO CPAaBHUTh
¢ yxabaMu Ha TpyHTOBO gopore. [Toka siMbl He 3alIOTHSITCS 3eMJIEH, yxa-
Ob1 octarotcs. [Tocie 3aBepiieHus: GopMUpPOBaAHUSI IJIAHEThI, CO3/1ABIIINE
€€ (popMbI MaTepUX MPOAOJIKAIOT CBOE NIBUXKEHHUE, YK€ HE CIIMBASICh IPYT
¢ Ipyrom (Kak Boja, 3ar0JHUB 10 KPa€B BOJIOEM, HAUMHAET MepeTeKaTh ye-
pe3 Kpaii ¥ TeU€T aanblie). AKTUBHOCTb ABUKEHUST (DOPM MaTepUU HE BCe-
I71a OIMHAKOBA, UTO MPOSIBJSIETCS B ABUXKEHUU 36MHOM KOPBI, 3eMJIETPSI -
CEeHUSIX U U3BepxeHusX ByaKaHoB (Puc. 2.5.15). [Ipouecc obpazoBaHust
IUIAHEThl 3aBEPIIMJICS 1IeCTh MUWJIMAPAOB JIET Ha3al. DTO — MEepBbIi
LUKJI BOTIOLMHU (POPpM MaTepuii, KOTOPBIN CBSI3aH C 9BOJIIOLIME HEXMUBOM
matepuu. Bropoii aTanm — 3T0 3BoMOLMS XXUBOM MaTepuu. [Ipexne, yem
nepeiTu K aze 2BOMIOLMU XKMBOU MaTEPUM, XOTEJIOCh Obl HATIOMHMUTD,
YTO Hallla I1aHeTa 3emisl, Halua BeesieHHast, 00pa3oBaHbl CAMSIHUEM CE -
mu popm matepuid. [Tpruém, 4nucio «cemb» He UMEET HUKAKOTO MUCTH -
yeckoro 3HadyeHus. M To, yto Hama BceneHHast obpa3zoBaHa U3 ceMU
(bopM MaTepuil He SBISIETCS YeM-TO YHUKAJIbHBIM UM HEIIOBTOPUMBIM,
00XKEeCTBEHHBIM. DTO IMPOCTO KaueCTBEHHAsI CTPYKTypa Haileii BceaeHHOI.
M He ciyvaiiHo, Oeyblii CBET, MPU MPEJOMICHUN, pacCHagaeTcsl Ha CEMb
LIBETOB, OKTaBa COJAEPXKUT CeMb HOT. BloiHe BEepOsITHO, MOXKET BO3HUK-
HYTb BOIIPOC — MOYEMY CBOOOIHBIE TTIEPBUYHBIE MATEPUU B 30HE UCKPU -
BJIEHMSI TIPOCTPAHCTBA HAYMHAIOT B3aMMOJIEHCTBOBATbL MEXIy CO0O0i U
co31aBaTh TMOPUIHBIE COEMUHEHHUS?! DTO, IIPOUCXOAUT IIOTOMY, YTO, KO-
Ir71a B 30Hbl HEOAHOPOAHOCTU MEPHOCTH TTOIAIat0T CBOOOHBIE (POPMBI Ma-
TEepUIl HaIlIero MPOCTPAHCTBA, OHU OKA3bIBAIOTCS B KAYECTBEHHO HOBBIX
ycinoBusX. M, Kak pe3yJibraT 3TOro, OHU MPOSIBIISIIOT ce0s mo-apyromy. M3
TEX K€ CEMU «KyOMKOB» B 30HaX HEOJHOPOTHOCTEM MEPHOCTU HAUMHAIOT
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00pa30BBIBATHCSI HOBbIE «KAPTUHKM-MO3auK1». B COOTBETCTBUM € Tpaau-
€HTOM (TepenaaoM) MEPHOCTH ITPOCTPAHCTBA, B 30HE HEOJTHOPOAHOCTHU B
JIPYTUX KaYECTBEHHBIX YCIOBUSIX CBOOOAHBIE (DOPMbI MATEPUU HAUMHAIOT
CJIMBATbCS U 0OPa30BbIBATh HOBbIE TMOPUIHBIE COEAUHEHHUS, KOTOPbIEC B
MPUHIIMIIE HEBO3MOXHBI 3a MpeesiaMyd 30H HEOTHOPOTHOCTU MEPHOCTH
npocTtpaHcTBa. Kaxkxaoe HOBoe U3MEHEHE MEPHOCTU MTPOCTPAHCTBA HA i
BHYTPU HEOAHOPOAHOCTHU, CO3AAET YCIAOBUS IJIsI CIUSIHUS OYepeaHOMN
(opmbI MaTepu. DTOT Mpolecc OyAeT MPOA0JIKATLCS 0 TeX Mop, MoKa
BCS1 30Ha HEOTHOPOJIHOCTH He 3aMOJHUTCS TMOPUAHBIMU (DOpMaMU MaTe-
puu. IIpu aTOM, Kaxmass U3 3TUX THOPUAHBIX (POPM MaTEepUii YACTUYHO
KOMIIEHCHUPYET HEOJHOPOAHOCTh MEPHOCTHU MPOCTpaHCTBa. B pe3ynbraTte
npoliecca CIUSHUS MaTepyil B 30HE HEOTHOPOAHOCTY BOCCTAHABIMBACTCS
MEPHOCTb, KOTOpasi ObLJ1a 10 B3pbIBa CYyNEpHOBOM 3Be31bl. M He ciiyyaitHo,
pacyYETHI KOJIMYECTBa MaTepuu Bo BeceleHHOM — Ha MopsimoK OoJIblIIe KO -
JIMYECTBA CYILECTBYIOLIECH (DU3UUECKY TIJIOTHOM MaTepuu. [11e Ke 1 4To Xe
u3 ceos1 peacTanistioT 31 90% matepuu BeeneHHoi?

CoBpeMeHHas HayKa pelimia BOIpoc 04eHb IPOCcTo — «dark matter». Ma -
Tepusi BeesleHHOM, KOTOPYIO Mbl HE BUIIMM, HE CJIBILIUM, He ocsizaeM. MiMeH-
HO 3Ta «TEMHasI MaTeprsi» 1 3aKiTiodaeT B cede 90% mareprm BeereHHOIM.

He npaBna nu, «kpacusblii» otBeT?! 1 04eHb 3HAKOMBII BCEM, KTO XO-
Ts1 ObI HEMHOTI'O TIOMHUT KPU3UC B siIepHOI (pr3MKe Havasia Beka. ToabKo TO -
raa mpo6sema 3akjiroJaiach B MCUE3HOBEHMM YaCTU MaTepUM, OOHApYKEH-
HOM IpU HEKOTOPBIX SIIEPHBIX TTpolieccax. Ha crielranbHO CO3BaHHOM Me -
>KIYHApOaHOM KOH(pepeHIIU (pr3UKOB B [€HYye, TTocsIe T0ATUX U MPOa0IKM -
TEJIbHBIX CITOPOB, MPOOJIEMY PEILMIN TPOCTO — UCYE3aI0LIYI0 MAaTEPUIO He-
CET B ceOe yacTuiia HEUTPUHO, KOTOPYIO Mbl HE BUAMM, HE CJIBILLIAM, HE YYB-
ctByeM. Ho eciii B simepHBIX peakLMsIX «Mcue3aia» YacTh M3BECTHOI HayKe
MaTtepuu, To, B ciiydae «dark matter», icue3aet 90% marepun Beenennoit! Tak
BOT, «dark matter» IpencTaBJsieT cO00I HECBSI3aHHbIE (HE B3aMMOACICTBY-
[o1IMe MeX Iy co00it) TiepBU