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fiknmosa (lNycesa) HnHa HukonaesHa
3aKoHYuMna pusnyeckun pakynbTeT
MockoBckoro rocyaapcTseHHoOro
yHusepcuteta um.V.B.JlomoHocoBa,
acTpoHOM, KaHaMAAT pusnko-
MaTemMaTnyeckux Hayk. llomnmo HayuyHown
pestenbHocTu, B 1970—-80-x rogax
MHTEHCUBHO U yCMNeLwHo 3aHuManacb
XyA0>)KeCTBeHHbIM TBOPYECTBOM — BHavyane
>KMBOMUCHIO MO TEKCType AepeBa Ha KOCMUYecKne TemMbl, 3aTemM
IOBENNPHON TEXHNKOM C NCMOJIb30BaHUEM eCTECTBEHHOr0 PUCYHKa
noaeno4yHoro KaMHs; y4actsoBarsna BO MHOIMX BbiCTaBKax, BK/to4Yas
npodgeccmoHanbHble; paboTbl penpoayLUpoBaHbl Ha CTPaHULLAX
paAa UNNICTPUPOBaHHbIX XXYPHanos, I0oBeNnupHbie n3aenns
MMeloTCA B ABYX OTeYeCTBEHHbIX My3esX.

C 1995 ropga H.H.lknmoBa — 3amecTuTenb rNaBHOro pegakropa no
HaykKe B Hay4HO-(pNNocopcKoM e)xxeKkBapTanbHOM XypHane
«Jenbcpuc», kotopomy B 2009 roay ncnonHunocs 16 ner.

B Hero oHa npuLna co CBOMMU UCCIIEA0BaHNAMUN, KacaloLWMNCA
NMPUHLMNA 30/10TOr0 OTHOLLUEHUA N CTPYKTYPHOI0 N pUTMNYECKOro
eAVHCTBa MMpa. DTOMY KpYry BOMpoCoB NOCBSLLLeHbl eé cTaTbU B
)XypHarne U B HeKOTOpbIX APYrux nsgaHnsax, B TOM Yncie — Hay4HbIX.
BmecTte co cBOMMUY eAUHOMBILLNIEHHUKaMU OHa opraHu3oBana
2000 ropa «penbgucoBckne» HayyHble e)XxeMecsiyHble ceMUHapbl U
exxerogHble KOHpepeHUMN «ITUKA N HayKa GyayLliero» (Ux
npoBefeHo yxe 8), cNNOTUB BOKPYT XXypHana conuaHbin KONNeKTuBs
YYE€HbIX N3 pa3HbiX o6nacren 3HaHMsA. OHa fiBNsieTcs cocTaBUTeNneM u
penakTopom 8-Mu eXXerogHUKOB Mo UToram KoHdepeHunn n
c6opHMKa «W 3Be3pa ¢ 3Be3a0t0 roeoput» (2007), B KOTOPbIX
BbICTYrMaeT N Kak OAuH U3 aBTopoB. CBOU opuUrnHanbHble naeu,
CBSi3aHHbIe C NposiBlieHneM (POKYCMPYIOLLUX N KayCTUYeCKUX
0C06eHHOCTeN Pas3NINYHbIX NPUPOJHbIX SHEPronoToKoB, aBTOP
usnoxmna B KHUre «CMoTpu B KopeHb!» (2005), Toxe BbilleaLien B
uspartenbcrBe «Jlenbgpuc». B nsparenocree «KHMXXHbIN A0M
"NMBPOKOM"» (URSS) onybnukoBaHo eé KoHuenTyanbHoe
uccnepoBaHne «®paktanbHas BceneHHasi  30noToe OTHOLIEHUE»
(2008), pasBuTMEM KOTOPOro U IBNAETCH HacToSALLaaA KHUra.
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B nponomxenun Tembl cBOEH KOHLETILIUMY, U3JI0KEHHON B KHUre «PpaxranpHas Bce-
neHHas u 3010toe otHouienue» (JIMBPOKOM, 2008), aBTop HacTOsIIEH KHUTH Pa3MbILIUIET
HE CTOJIBKO O TOM E€AWHCTBE, KOTOPOE CKPEIUIET BCE MHOr000pasne CTPYKTYPHBIX H PHTMH-
YEeCKUX 0COOCHHOCTEN PA3IMYHBIX PHPOJHBIX CHCTEM, HO TAK)KE IIOBECTBYET 00 ONpenenéH-
HOM (pyHKIHMOHAJIBLHOM UX CXOZCTBE. Bhicka3aHa runoresa o celupu4eckoM noa0duu npo-
1eCCOB JbIXaHHs JKHBBIX M KOCHBIX OOBEKTOB, CHCTEM, BKIIFOUasi BCIO BceneHnyio B menom.
Takomy BBIBOAY, OIMPAIOLIEMYCS] Ha IPUHIUI aHAJIOTHHU, IOMOTAaeT He TOIBKO (paKTypa Ha-
YUYHBIX 3HAHUH, HO ¥ OCHOBHBIE MOJOXKEHUS 330TEPHUECKUX YUEHHH, B YACTHOCTH, TEOCOD-
CKOHM JOKTpUHBI, Oazupyromieiics Ha J{peBHeit Myapocta. MO)KHO PUHATH K 3aKIFOYCHUIO, YTO
cama Bcenennas sBnsiercs cBoeoOpaszHbM JKuBsiM OpraHu3MoM rpaHAHO3HBIX MAaCIITA00B U
neneil. A sran e€ IIpossnenHoro cocrosnus (OObEKTUBHOE CylecTBOBaHUE, MaHBaHTapa,
Jenp bpamsl) BkirogaeT Tpu (Gasbl AbIXaHUA. DTO BBLIOX — paciuupeHne BeeneHHoH, 3agexka
JBIXaHUS TIOCIE BBIIOXA, BIOX — cxaTne BeenenHoil. 3agepixka IbIXaHUS TOCIE BOXAa €CTh
yerBéprast (asza (CyObeKTHBHOE CYIIeCTBOBaHKE, yXOa B HeObITHE, [Ipanaiis, Hous Bpamsr) —
«coH» Mupa. D10 cOCTOHHE KOJIIanca, CHHIYISIPHOCTH, puBosmiee K bonpmomy B3peiBy
— BO3pOXKJIEHHUIO BeeneHHoi B HOBOM KayecTBE B IpoLecce €€ HEMPEKPaLIatoIUXCs Mylbca-
uuii — J{prxanusi.

Hayunoe usnanue

I'n. penaxrop H.A.Tootc
Juzaiin u komnerotepHas BEpeTka: JI.H.Kopurynosa
Xynoxecternoe opopminenue: H.H.SIkumosa
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BctynneHue

Tem, KTO Ha IOCTY —
Ha TOJICTyNax K HeOy —
Mo OJIarogapHOCTh

Y MBIC/b, MOSI TAMSITh.

Kuury «/Ipixanue BceneHHOI» MOXHO paccMarpuBarb Kak MPOAOJIKEHUE
aBTopcko KHUTH «PDpakTanbHasi BceneHHas M 30JI0TO€ OTHOIIEHHE», BBIIIEAIICH
B HayuyHoM m3nartenbcTBe JIMBPOKOM (URSS) nmerom 2008 roma [92]. Peun Toxe
UAET O CTPYKTypHOM M PUTMHYECKOM €IMHCTBE MHUpA, O BEJIHKOM 3aKOHE AHAaJIOTHil,
CKPETUISAIONIEM BCe 0OBEKTHI MUPO3IaHus B ogHO Llenoe. 3akoH 3TOT AOMIEN M0 HAMIUX
IHel 13 rryOouaiiieil ApeBHOCTH B (OpME Pa3InUHBIX CaKPaJIbHBIX JOKTPUH. A IOTOMY
npejyularaeMas KHUTa HachlllleHa oOpaleHIsIMH K 330TepruiecKkoMy 3HaHHIo. M Ha 3ToM
MyTA aBTOp CIlieAyeT HanOosee yOeAWTEIhbHOMY, JOCTOBEPHOMY M BCEOOBEMITIOIIEMY
VYuennto Xuznu, odpenunsionieMy teocoduio (tpyasl E.Il.bmaBarckoit m Yuenue
Xpama) u Arau Hory (unn Vuenue XKupoit dtikn Pepuxos).

ABTOp HAaJAEETCs, UTO UMEIOLIUECS B KHUI'€ HEKOTOPHIE MOBTOPHI HE BBI3OBYT
HEJI0OBOJIbCTBA Y BHUMATEIBHOIO UMTATENsA, TaK KaK Ta WM MHAs MBICIb BO3HHUKa-
eT KaXJbIi pa3 B HOBOM oOiuube. KHHTa cocTaBieHa U3 cTarei u 3cce, YJaCTUYHO
onyOIMKOBaHHBIX B pa3HOe BpeMd B KypHaie «Jlenpduc» u ero «Exxerogaukaxy», a
TakXke TeX, yTo He momnanu B [92]. Oto — IV rmaBa o Crpykrypaom Muposom [pe-
Be, Bomlenamas B myonukanuu «Jlenbduca», HO U COBEPIICHHO HOBBIC MaTEPHAIIbI:
«XKenesnsrit Bex BuxpeBoii Becenennoii B e€ 3omoTyro amoxy» (B V 1i1.) u «/[pixanme
Bcenennoit» (VI ).

MsI counu yMecTHbIM B [IpHIIO)keHUN MOMECTHUTDH MPEIOCTaBICHHBIE HAM B CBOE
BpeMsl sl mmyOnukaruii crateu yu€Hbix-pmsukoB — C.I1.Kyparomosa, A.J[.UepHuna,
A.B.3y6xo, JI.b.bopucoBoii, packpbIBaIOIINX C Pa3HBIX TOYEK 3PEHUST KOCMOJIOTHUECKHE
ACTIEKThI MUPO3/IaHusI (3TH MaTepHaibl B TOM WM HHOW (opMe MOKHO HAMTH OISATH JKe
B M3maHuAxX «Jleapducar).

Hano ormeruts, uto mpeanaraemMas KHUTa-cOOPHHK, BEICTPaMBAIOIIas IO BO3MOXK-
HOCTH IOCJIEZIOBAaTENIbHBIA PAa3roBOp KaK pa3 O KOCMOJOTHYECKOM CTOPOHE Pa3BUTHS
M yCTpoiicTBa Mupa (BeIb aBTOP MO O0pa30BaHUIO — aCTPOHOM), 3alyMBIBAIACh paJH
nocnenHed rmasbl 0 J[pixanuu BceneHHOW. B Hell aBTOp pUCKHYIa pa3BUBAaTh UAEH O
YeTBIPEX 3Tarax, yepe3 KOTOpble MPOXOIUT BCsl DBOJIOIMS Beenennoi, Bkitovas e€ He-
MposiBJIEHHYO 310Xy — Ilpanaiito. I Bc€ 310 opranuyHo conpsikeHo ¢ €€ JlpIxaHuem,
eciau onuparbes Ha JpeBHIor0 MyapocTh, KOTOpOi COBpEMEHHAs Hay4Has MBICIIb HUKAK



4 Bcemynnenue

HE J0JDKHA IpeHeOperath. B Tom niryOokas yOeKIEHHOCTh aBTOpA, KOTOPBIA CUMUTAET:
330TepUYECKOe 3HAHHE, JOMOIHUTEIFHOE K HaydHOMY, 000TaIllaeT ero uaesiMu, pa3Bu-
raeT TOPU30HTHI MUPOOIIYIIEHHSI, CIIOCOOCTBYET PACIIUPESHUIO CO3HAHUS, HEMPEPHIBHO
COBEpIICHCTBYET PAa3BOPAYMBAIOIYIOCS MEPe]] HAMU KapTUHY MHUpA.

Urak, ecnu kaura «@pakranbHas BeeneHHass 1 NpUHIMI 30JI0TOTO OTHOLIEHUSDY —
B IIEPBYIO OYepelb, KHUTA MOACYETOB, TO €€ mpojonkenue — «/lpixanue Beenennoi»
— KHUTa pasMbIIUICHUH. A CIUIaB TPaJAWIMOHHOTO HAYYHOTO IMOJXO0Aa U TEOCOPCKOTO
MHPOBO33pEHUS 0T aBTOPY BO3MOXKHOCTH OOBEMHO TMPENCTaBUTh CBOK) KOHIIETIIIHIO
u cBou npenanouteHus. CtpaHa AHaNOTHsI — HE BBIMBIIUICHHAS CTpaHa, a peajbHo Cy-
mectyromnias. Co3manHas He 4eIoBeKoM, a camoii [Ipupozoii. Ona Obl1a 10 HaC U OCTa-
HeTcs nocie Hac. OHa xuBET B camoil Beunoctu. W60 sxonomuas [Ipupona neiictBy-
€T 10 CBOMM €IMHBIM 3aKOHaM, OYCHb THOKUM, a MOTOMY — HCKITFOUUTEIBHO CTOMKHUM.
OHu sBJICHBI BCIOAY: B )KUBOM M KOCHOH €€ COCTaBIAIONINX, HA 3eMiie U Ha HeOe, B Ha-
meil CoTHEeYHON cucTeMe U BHE €€, TaJleKo 3a MpeaenaMy Hameld ['aJakThKy — BIUIOTb
JI0 «4epThl TOPU30HTA» Hamiet Metaranaktuku — Beenennoii. Ho... ropusonra uepty
Oomonuu Berep ciyBaer.

3anHTEpEeCOBAaHHOMY YHMTATENIO aBTOP PEKOMEHIyeT 00paTHTh 0co00e BHHUMAaHHE Ha TIIy-
6ouaiiimue pabotsl MockoBckoro (usuka C.K.bopucosa, kacaronmecss KOCMHUECKUAX [UKIOB U
SBOJIIOINH, W PETYISIPHO MyONMKyeMmble B jkKypHanmax u Exeromamkax «Jlembduc» (Hampumep,
Ne2/2001, Ne3/2003). ABTOp Oarofapur ero 3a psij 3aMedaHuil Kk popme nmojady TEeKCTa, a IIIaB-
HOTO penakTopa usnareiabctsa «Jlenpduc» H.A. Tootc — 3a eHHBIC COBETHI M Ipeaaoxkenus. Oco-
0ast MPU3HATENBHOCTD KOJUIETaM, JPy3bsM U POTHBIM, KOTOPEIE II0CIIOCOOCTBOBAIIH BBIXOIY B CBET
STOW KHUTH.

MNecHa Betpa. H.H.Aknmosa, 1977.
Knonuck Ha TekcType fepesa. Temnepa, ryatus, 32x58
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...TNO WeapocTn BeeneHHon paBeHCTBa He CYLLIECTBYET.
Ho v npu HenoBTOpsieMOCTU BCE e TpebyeTcs rapMOHUsA BCEX YacTen.
HadsemHoe/AzHu Moza (XKueas dmuka)

KpacoTa ocBellaeT cobon kaxabli,
Aaxe caMblin oTAanéHHbIN yyacTok BeceneHHom.
locnaHue ¢ BepwuH
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Konnax 1




HauaJjio pasrosopa’

OxBatbIBasi MBICIICHHBIM B30pOM MHOTO00Opa3zue 00heKTOB (u3nueckoll BeeneHHoi,
3anIApIBas BHYTPh MHKPOMHpA, YCTPEMIIIACH B METaMHp K «TOPWU3OHTY» Halei
MerarajgakTHKH, BCTpeYas MOIYyTHO CIHPANIbHBIC 3BE3MHBIC TAIAKTHKU, MX CKOIUICHUS U
CBEPXCKOIUICHHS, YTO OOPUCOBBIBAIOT TPaHANO3HYIO CETUaTYIO CTPYKTYpPY, — HEJIb3s He 3a-
METUTHh B TIPOCTPAHCTBEHHOW OpPTraHM3aLMH OYEBHIHOTO, WHOTZA HESBHOTO TPHCYTCTBHSA
JIBYX OCHOBOIIOJIATAOIINX COCTABIIONINX — CHUPAIU U GemeEieHls, MTHBAPUAHTHBIX Mac-
mraby ¥ BUy sBIeHus (Komnaxu 2, 3,4, 7, 8).

Cnupans, Oymydn COBMEIICHHEM KPYTOBBIX W paIWalbHBIX IBWKEHHH, I10-
BUJMMOMY, OTpa)KaeT MOTEHIHIO CUCTEMBI — MTPEPACIIOIOKEHHOCTh €€ K COXPaHCHHIO
BHYTPEHHUX Ka4ecTB HApsAy ¢ BOZMOXKHOCTBIO JIMOO SKCIAHCUHU BOBHE, JINOO yCTpEeM-
NEHHOCTH K LIEHTPY; TPUIEM BpaIlIeHNE HarpakJaeT CHCTEMY ITPOCTPAHCTBEHHOU YCTOH-
YUBOCTBIO M IPUIAET CBOCOOPA3HYIO YIIPYTOCTh — 3aIMTHBIE Ka4€CTBa, CTOJIh HEOOXO/TH-
MBIC JId JJIATCIIBHOTO CYIIIECTBOBAHUA. Hctok CHCTEMBI, Hpennonara}ommﬁ HaIrltoJIHEH-
HOCTBH U KOMITAKTHOCTH (BcrioMHUM Moitekyiry JIHK), BeposiTHO, MHAYE KaK CITHpaTbHON
TOTIOJIOTHEH U HE MOXKET XapaKTepHU30BaThCs, N0O CIIUPalb, U3BECTHO, — ECTECTBEHHBII
Croco0 3KOHOMMH SHEPTHH U IPOCTPAHCTBA.

Bemenenue BUIUTCS MHOTOKAHAIBHBIM COATaHCHPOBAHHBIM «IIPOPACTaHHUEM» B
cpeny «00HUTaHus», BBIOOPOM «TpOID», GHdypKamuen” — pasBUTHEM CUCTEMBI, €€ YCII0K-
HEHHEeM. JTO Ta TypOyJeHTHOCTh, YTO 3aKOHOMEPHO MPUXOIUT Ha CMEHY NEPBUYHOMY
BHUXPEBOMY COCTOSIHUIO TIPH YOBICTPEHUH COOBITUITHOTO TIOTOKA.

He Oyner npeyBennueHrneM ckaszarb, 4TO 3eMIIs Hallla MOUIMHHO 30JI0Tasi B CEMbE
IUTaHET, TJle BepIIMT cyapbamu camo 3onotoe ConHie. M eciau HampaBUTh TEXHHMKOM
OCHAIEHHOE OKO COBPEMEHHHUKOB B TIOPAKAIOIIIE BOOOpakeHHE BCEICHCKHE AN, TIe
CBEPXCKOIUICHUSI U CKOILICHHS 3BE3IHBIX CHUCTEM BBICTPAMBAIOTCSA B SYCHCTYHO CTPYK-
Typy, TO U TaM — He npoctupaet ju cBo€ BiusHue nouctue 30JIOTOE MUPOBOE
JEPEBO™?

Hay4Ho-TexHnueckre 10CTHXKEeHUs OBLIOTO, CETOMHSIIHETO, IPIYIIEro YeioBede-
CTBa 3eMJIH — 3TO POJOIDKEHUE B MUKPO-, MAaKpO-, MeraypoBHHU BceenenHoH Beex ero gu-
3MYECKHUX OPTaHOB BOCIIPHUATHA U TiepeMenienns. Ecim Mo3r — yHUKaIbHBIA CHHTE3aTop-
MPUEMHUK B 3TOM IMOCTIIKEHUH, TO SAMHCTBEHHBIH W BEPHBIN MPOBOAHHUK B HEBEJOMOE
— cepaue. U BcE 310 paau moucka U CIUSHUS C MOJ00HOM cebe KUBOIM U pa3yMHO ...
CTPYKTYpOH BETBJICHHUS. ..

* M310)keHHOE B JAHHOM IVIaBE B 3HAYUTEIBHOM Mepe W MOApOOHO MpeacTaBieHo B [92],

umeeTcs Takxke B [90].
** Bughypkayus — ot aam. bifurcus — pasIBOEHHBIH, pa3IBOCHHE.
ook
Cum. IV .
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gpaFMeHT KapTbl MO4YBEHHbIX

CTPYKTYp KasaxcraHa. CnunpanbHble,
KoJibLieBble, CUHYCOUAAMNbHbIE 1
NNHENHbIE CTPYKTYpPbI [71]

g V'

Jisen P

Buixpb, 06pa3yioLLMIcsa Ha KInHE.
opLUeHb BbITaNKMBAET BOZY C MOYTY
MOCTOSIHHOW CKOPOCTbIO B HanpaBfieHU
HopManu K ocu knvHa [10]

Konnax 2 A.
[anakTmka Bogosopot B co3se3nmm [oH4mx [1cos CnupanbHble CTPYKTYpPbl



3onomoii kmou usomoppuzma 9

HayTtunnyc

BunxpeBasa nopoxka KapmaHa 3a
KpPYribiM LMIMHAPOM, OOTeKaeMbIM Konnax 2 b.
Bogou (R, =140) [10] CnupanbHble CTPYKTYPbI
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Berpienue. I[IpuHIMI 30/10TOr0 OTHOLLIEHUS

Mpl mr00yeMcst 1epeBOM, CTPOHHOCTBIO M YCTPEMIIEHHOCTBIO CTBOJIA, OKPYIIIOCTHIO
0CTOBA, Ha KOTOPOM B CHHEIOIICH BBICH &XKYPHOU rpa)MKoi CIUIENNCh €ro KPErHyIIHe IMo-
Oeru. B3 CKOMB3UT BHU3, B MOYBY, I7I€ B HEMKON CETH MUTAIOIINX KOPHEH BO3HUKAET
ero antukpoHa. [IpoH3mia 1 modepHeBIee HeOO CBEPKHYBINAS MOJHHS; Pa3BEP3IIUChH
JI KaMEHHCThIE TIOPO/IBI OT TPAHINO3HOTO COTPSICEHHS; pacIIacTajINCh I TOPHBIE Xpeo-
TBI 1 OTPOTH, cOeras K paBHHHAM B 3aTEHIIMBOM y30pe BOIAHBIX IMOTOKOB-PYK; IIBETYT JIH
YyJI0-KPUCTAILIBI ITEHIEP, YIIOA00MASACH HEPEIKO JIUITAWHUKAM TYHAPBI; H3MOPIIIHHUIIO JIH
€CTECTBO JIAJIOHHU JIFOACH, a BpEMs — UX JIUK; CTPYATCS JIM KPOBEHOCHBIE PYCIIa, BOJIOKHA
HEPBOB — BCE ATO 3alleyaTi€HHbIE, CIOBHO HA KaJpax KUHOUCTOPUHU 3E€MJIH, CTPYKTYpPBI
BETBJIEHHM . B xwuBoii Tkanu Orocdepsl BeTBICHHE NOCTHINIO anodeo3a. Hama oou-
TeJb — IIapCTBO pacTeHuil. Y moToMy pricyHOK OKpoBa 3eMiH (ApeBOBUAHO-3PO3UOHHBIN)
ortoueH pykoro Dmoprer. Jla u cam yemoBek (TBoper Hoochephl), ero (HU3NIECKOE TEIO
— BeJIb TOXKE CBOCOOpa3Hasi, HAMCOBEPIIICHHEHINAs! CTPYKTYpa BETBICHUS, TI0O-BHIUMOMY,
ONTHMAJILHO WICHEHHASI B TPEXMEPHOM ITPOCTPAHCTBE HA IISITh KAHAJIOB, B CBOIO OYEPEb
AMEIOMINX TIATH «ITYTIOB» — MAIBIbI PYK, HOT, OPTaHbl YYBCTB — 00ECIIEUNBAOIINX IIeITe-
co00pa3Hoe B3aUMOJIEICTBHIE C TPEXMEPHEM.

Crenienre MEpHOCTH MPOCTPAHCTBA ¢ TPUEMIIEMBIM YUCIIOM 3aKOHOMEPHBIX CBSI3€H B
HEM 4€TKO ClIeyeT U3 UKIIa paboT 1o meopuu husuueckux cmpykmyp ya€uHsix HoBocubupcka
n Mockssl (Kymaxos, Bragumupos, 1992): n+2=N, rae n — MmepHOCTb, N — 4ncCio cBsA3€H.
ITosToMy peanu3ainus 3aKOHOB B YCTBIPEXMEPHOCTH, B OTIUYUE OT TPEXMEpHs, TpeOyeT yxe
HC IISITH, a4 WIECTH I/IH(I)OpMaHI/IOHHBIX kananoB. He IIOTOMY JIN JaHO BBICIICH M3 M3BECTHBIX
HaM CTPYKTYp BETBIIEHUS — YEJIOBEKY — €ll€ OJHO YyBCTBO, LIECTOE, — YyBCTBO BpeMeHu? He
HMHa4YC — TCM K€ SICHOBUAYCCKUM JapOM HOJIKHBI O6J'Ia):[aTb HWHOIIJIAaHCTHBHIC 6paTle Halu 1o
pasymy.

durypa 4enoBeKa, pacKphITas MHUPY, CIOBHO BIHCAHA B MPABUIBHYIO MATHKO-
HEYHYI0 3BE31y — JPEBHEHIINI CUMBOJ POJA JIFOJICKOIO, BCEJIEHCKOIO MUKPOKOCMA.
Ho Tombko 5mu mpu3HAKOM 3€MHOTO CYIIECTBOBAHUS SIBISETCA ITOT MHU(AropercKuii
3HaK, oOpaméHHbI BepIIMHOM cBoeil k HeOy? HaBepHoe, B Meraranaktuke, pa3 oHa
Ha TUTaHEe (U3UYECKOM MPOCTPAHCTBEHHO TPEXMEpHA, OOMTAIOT OpaThsl HAIIM, TOXE
MSITUKOHEYHbIE?

Copa3MepHOCTh U AUHAMU3M MATUKOHEUbS 3UKACTCS HA MPUHIIUIIE 3010MO020 OMm-
HOWleHust, KOTAa JOCTHTaeTCsl Hanboiee TapMOHIMYHOE COOTHOIICHUE YaCTeH C LIENbIM,
TO €CTh YaCTU HE TOJNHKO B3AUMOINPONOPLUOHAIBHBI, HO U MOAO0HBI LEJIOMY:

1+ ®=®2 e | u ® — ABe HepaBHBIE YACTH HEKOTOPOTO 11esioro D2,

) =(1+\/5)/2= 1,618... — unCIO 30/JI0TOrO0 OTHOIICHMS, WX 30J0TOr0 CEUCHUS,
«30JI0Tasi cepeArHa» — 3TO Mo cytu umcno 1/ @ = 0,618... OT eAMHUYHOTO IIENIOTO;
®2=2,618... B nsaTHKOHEYHO# 3Be3/ie, KaK M3BECTHO, JUTHHA JIydel 00JbIille OCHOBAHMUS
MeXTy HUMH Kak pa3 B @ pa3, To ecTh npumepHo Ha 60%.

TeicsigeneTnss OBITyeT TPamWIUS ACCOIMUPOBATH 30JO0TON IBET C PABHOBECHEM.
TepMuH «3o0m0Tas nponopiusy BocxoquT K Jleonapao aa Bunuu. Norann Kennep cuu-
Tan e€, Hapsay ¢ TeopeMoit Iludaropa, COKpoOBHUIIIEM TeOMETPHUH.

[Tomo6ue menoro u ero 4acteil — MposBICHWE TTyOWHHONW OCHOBBI MHPO3/IaHUS,
HaJEKHOM COEAMHEHHOCTH BCero MHOT000pasus cyiero B Equncrse. [loatomy u uzes



3onomoii knou usomoppuzma 11

JIBYEIMHCTBA, 3alledaTi€éHHass B T€OMETPHUUECKON MpodecCHu ¢ OCHOBAaHMEM, PaBHBIM
YHCITy 30J0TOTO OTHOMIECHUS (...1/D, 1, @, ® 2, @3... O ...; KKl YWIEH 3TOT0 3010MOo-
20 psi0a nodobus” BCerma PaBeH CyMME Mapbl COCEIHHX MIIA/IINX YWICHOB), 03HAYACT
HE MPOTHBOOOPCTBO YacTel, a UX JOTOJIHUTEIHHOCTh U HEPACTOPKUMOCTD, YTO TOJIBKO
U CIIOCOOHO MOPOXXIATh HOBOE, ONATH )K€ MOZOOHOE CBOMM HCTOKaM. TaK, JIUIIb JIIO-
00Bb JBOMX MPOTHBOMOIOKHOTO TOJa rapaHTUPYeT MpoieHue poaa. Mynpelii Boctok
HE CIIy4ailHO y4HJI — «M TO, M IPYroe»; B TO BPEMs KaK KaTETOPUYHBIN B CBOEH MOJIOA0N
3aMaJIBYMBOCTH 3amaj yIpsMo TBEPAUT — «WIH TO, WIK APYroe», HEBOJIBHO 0OpeKas 1u-
BUJIM3AIIMIO HA OTTACHBIN pasiiaj] ¢ €CTECTBOM.

@OyHIaMeHTaIbHBIA TPUHIAI TAPMOHHH, TO €CTh 30JI0TOTO MOA00MS U IByeTNHOI
LEJIOCTHOCTH, OyKBajJbHO NPOHU3BIBAIOIININ BCE JKMBBIE CTPYKTYphl Hameid 6uocde-
pHI (TpuuéM HE TONBKO MATHKOHEYHBIE), TyUIINM 00pa3oM OpPraHU3yIOIUH UX POCT H
¢dbopMooOpazoBaHre, UMEET MaTEeMaTHUECKOE TIPECTABICHHE, SIBISETCS OCHOBOM 3cTe-
TUYECKOTO MOCTHXEHHS MHUPA, a TAK)KE €0 CO3UATEIbHOI0 (3HAUYUT — HPAaBCTBEHHOTO,
9THYECKOr0) MPOJOKEHHS, BOIUIOMIEHHOTO B MY3bIKE, H300pa3UTEIHHOM HCKYCCTBE,
apxurekrype. 1o Benukuil npuHIHn KPACOTDBI, npodyBCcTBOBaHHBIM M OCO3HAH-
HBI elé ApPEeBHUMM HAapoJaMH, B 4acTHOCTH, Erunta u Onnaasl. BennduecTBEHHEI H
HETIOCTHXHUMBI (IIOKa) B CBOCH MYIPOCTH MUPaMUIbl (apaoHOB, HEPYLIUMBI PyHHBI
ITapdenona. Ilnan ux mMOCTPOCHUS HEYKIOHHO CIIETYyET 3aKOHAM 30JI0TOU IPOIOPIIHH.
CaM m1a3 4yenoBe4eCKHH, BOCHHUTAHHBIA NPUPOAOH, PYKH, TPEHHUPOBAHHBIE >KHBBIM
OKpY>KE€HHEM, BOCCO3JAIOT 110 00pa3y U MOA00HI0 CBOEMY UyJeca 30449eCTBa — 3aCTHIB-
IIyI0 Ha BE€Ka MY3BIKy B KaMHE. Beap 11eT0CTHOCTh KOMITO3HUIIMH apXUTEKTYPHBIX CO-
OpY’KEHUI — B MHOTOKPAaTHOM NPETBOPEHUH U PA3BUTHUHU OJHOTO U TOTO K€ UCXOIHOTO
MOTHBa, MOBTOPEHNHU yacTeil B nenoM. Jleonapno na Bunum ykaseiBaj, 4To KpacoTa
3aKJII0YaeTcs B MPONMOPIMOHATBHOCTH YACTEH U COOTBETCTBUU UX OYEPTAHHH 001IeMy
KOHTYpY. /1 BIIOJIHE 3aKOHOMEPHO, YTO HA ITyTH CTAHOBJICHHS YEJIOBEUECKOW IIUBUIIH-
3aliM, KaK 30J0Thle BEPIIMHBI YCTPEMIIEHHOCTH, CHUSIOT, CIMBUINCH BOEJUHO, BO3BHI-
LIEHHBIE 3MI0XH KYJIBTYPHBIX IPO3PEHUHM U MPOHUKHOBEHHBIN MHTEPEC JIOAEH K CBOM-
CTBaM 30JI0TOH nponopunu. Tak ObIIO TPH THICAYH JIET TOMY Ha3az Bo BpeMeHa Hosoro
napctBa Erunra, B AHTHUHOCTH, B 310Xy Bo3poxneHus, B ryMaHHOH cocpeoTOYEeH-
Hoctu XIX Beka, Ha ucxone XX CTONETHS, KOTJa, CIOBHO BO UCKYIUIEHUE NPEKHUX U
emi€ rpoMo3asmuxcs 6en pacwieHEHHOCTH, TosiBuinach unes CUHTE3A.

Yribl 30710TOr0 BETBJIEHUS

Noran Kermiep ObLT MepBBIM, KTO 3aMETHII IIPUCYTCTBHE 30JI0TOH MPOIIOPIIMHU B ap-
XUTEKTOHHMKE OOTaHMUYeCKUX dK3eMIUIIpoB. B XIX Beke ucciienoBanus B 3T0# 001acTH
nmpuoOpenn 0cobbIit pazmax. Hemenkumu yd€HBIMU OBLIO TTOKA3aHO, YTO YITIBI PACTH-
TEJHHOTO BETBIICHUS MTOJYMHEHBI IMEHHO 3TOMY MTPHHIIUITY, 00eCTIeYnBast ONTUMAIBHYTO
OCBEHIEHHOCTH COJTHIIEM JINCTBEHHOTO MTOKPOBA IEPEBbEB. BETBb OTKIIOHSAETCS OT CTBOJIA
B cpeaHeM Ha yron 137,5°, B KBazpar 4ucia 30JI0TOTO OTHOIIEHHUS MEHBIIHUH, YeM Iie-
nocTtHOCTh B 360°. Keraru, camo uncio 137 — noucTuHe 3arajoq4Hoe B CBOECH IPUPOIHOM
YHUBEPCAIBHOCTH.

* Temepp OymeM OIlycKaTh MOBCIOAY KaBBIUKH, KOTJa TOBOPHM, B TOM YHCIE, O MaTeMaTHIeCKOM
ACTICKTE TTOHSTHS «30JI0TOM».
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[OpHbIN MaccKB
(AHAbI) C BbICOTHI

Camonopo6Has uckpa

MonHus, pacyepTVBLLas Nopasu-
Te€NbHbIM Y30pPOM He rpo30BOe He60,
a MniacTtnHy akpmnoBoro oprcrekna,
Bbl3BaHa CKOJIb3ALWLNM MCKPOBbIM
paspsLoM. Takow pa3psg MOXeT
BO3HWKaTb KakK Ha NOBEPXHOCTA
OV3NeKTpuKa, Tak M BHYTPW HEro
(>xypHan «MonynspHas MexaHnka»
N210,/2008)

;:w#mmcma “PABHHHA:

In., R
II||I||

BetBawmecs

'"||||"n"”|||||l|||]||||‘£',' MOYBEHHbIE CUCTEMBI

Kypa-Apakc1Hckom
HM3MeHHOCTM (Nno
B.P.Bonobyesy).

1= NoYBbl NOBbILLEHNI

(71

Konnax 3 A. CTpyKTypbl BETBNE€HUSA
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Pepyanwwas dotorpadus
MOMEHTa 3eMJIETPACEHWS, CO-
NPOBOX/AAEMOrO CBEYEHMEM
rOPV30HTa Haf, ropamu € OgHO-
BPEMEHHbIMW rPO30BbIMU Pa3- g
psAamMu B aTMocdepe. BHU3y —
Kp1Bas HaNPs>XeHU B 3eMHOW
Kope. HarnsgHas unnoctpaums B
B3aVIMOCBA3M MPOLIECCOB SHep- |
roobMeHa B cucTeme

3emna — ATmocepa — Kocmoc

1306paxeHue 13nydeHrs BOKPYr NanbLeB
<— B D3/1eKTPOCTATUHECKOM BapuaHTe KUpu-
aHdoTorpadum (A.M.BoHaapes)

Konnax 3 b. CTpyKTypbl BETBNEHUS
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[Ipoanann3upoBaB TIACTHKY JIMIA YeToBeKa (Mpoduis, dac) u u300paKeHHs K1-
BOTHBIX, MBI BBIIBHJIM, YTO YIOJI APEBOBUIHOIO BETBIECHUS — HEKUN CTPYKTYpHBIH WH-
BapMaHT HE TOJIBKO NIl pacTeHMH, HO M JUIS JKMBOTHBIX M 4eloBeka. Ha HameM muke
3TOT YroJI 0OPHCOBBIBAET OTHOBPEMEHHO U MPOGHIIb (C BEPIIMHOI Ha KOHUYUKE HOCA), U
Ba)KHEHIIINE JINLEBbIE TOUKH — INIa3a, HO3APH, POT; IPUYEM HETPUBHAIBHO PACIIOJIONKE-
HUE B KAPTUHHOW TNIOCKOCTH LIEHTPA TJ1a3a, HO3APHU U CEPEANHBI PTa MPAKTUYECKH BOMIb
oxHOHU TpsAMoil (komutaxu 4A, b).

Kaxnplil manen pykd MOKHO IPEACTaBUTh B BHJE JPEBOBUIAHOIO OTBETBIECHHS OT
Manbla COCeITHEro, Kak oT cTBona. Hanbonpmmii pacTBop MexKay MajibliaMi COCTABISIET
yron 42,5° (momonuenue yria 137,5° mo 180°). OqHOBpeMEeHHO 3TO JaTHHCKas OyKBa
«V» 1 mudpa «IsaTh» — YUCII0 NATHIIANOCTH. JJaHHBINH OCTPBIN YroM HIH €To IOJIOBUHA
MOBTOPSIFOTCSL B 3aPOKUHYTHIX K HEOY pyKax, B pacTBOPE HOT, ISl TyYILeH OMOpHI Mo-
CTaBJICHHBIX Ha IIMPHUHY IUIEY, B CleJax NTHI, B GopMe KpbUIbeB 0a00ueK, B OCTPHAX
KOHMYECKHX BEPIIIMH MHOTUX PAKOBUH, KPOH XBOMHBIX J€PEBBEB, B TEOMETPUH PYCCKUX
LIaTPOBBIX HEPKBEH U T.1.

PaccmoTrpum Teneps pacTpecKuBaHKE OT TOYKH Ha HEPaBHBIC YaCTH HEKON (pr3ude-
CKU OJHOPOAHOH mtockocT. OHO OyzeT LesecooOpa3HbIM, Kak Obl He pa3pyIIaloninM,
JIMIIB KOTAA OCTAETCs XOTA OBl MaMsITh 00 HCXOIHOM COCTOSHMH KaK CyMMe CJI/ICTBHIA,
KOTOpBIE aHAJIOTUYHBI U IPYT IPYTY, U MPEKHEH eT0CTHOCTH. Ecnu unenenue miocko-
CTH MPOCTEillliee — Ha 1BE HEOAUHAKOBBIE YACTH, TO YIIIbl paCTpEeCKUBaHUA paBHbI 137,5°
n 222,5°, a 3T0 Kak pa3 APEBOBUIHOE 30J0TOE BeTBIeHHE. [[03TOMY 11100BIE BETBAIINECS
CTPYKTYpBI, OyIb TO JIUIO YEJIOBEKAa, €0 PYKH, IEPEBO W MOJHHA HaJl HAM, TOpPHAS JI0-
JIMHA, TII€ HACTHUIJIA €T0 CTUXHsI, Pa3JIMBaIOIIUECs BOKPYT OypHbIE OTOKU — BCE 3TO He-
cer Ha cebe meyarb rAapMOHUYHOI ABYEeIMHOI BIMCAHHOCTH B OKpY:Kalollee, IPUIEM
10 BCEM HaIlpaBJICHUSAM, B TIOOOM 00bEME M O€30THOCUTENHHO K BUIY CPEIbl, T Mpo-
TEKaeT TO WIN WHOE MPUPOAHOE ACHUCTBO, 0053aHO JIM OHO MPOSIBJICHUIO >KUBOTO, OO
KocHoro Hauana. (He motomy nu yenoBek, B JPEBHOCTH HAXOSCh B 0CO00 TECHOM KOH-
TaKTe C MPHUPOIOH, BEIOUpaAT HE CIIy4YaitHO /IS MTOCENICHUS BIOJIb PEK MMEHHO BBICOKHIA
Oeper y ycTbs Apyroro Brnagaromuero pycia? Tem caMbIM OH BCTpauBajl CBOE )KU3HEHHOE
MIPOCTPAHCTBO KaK pa3 B TO MECTO penbeda, YTO CPOJHH Ha JINKE €ro — U Iy0aM, 1 KOH-
yuKy HOca.) IMEHHO Tak, MO-BHANMOMY, BITUCBHIBAIOTCS B OKPYKAIOMIYIO Cpeny JTo0bIe
3€MHBIC ¥ BHE3EMHbIE KOCMUYECKHUE CTPYKTYpbI, B YACTHOCTH, BeTBAIuUecs. OOBEKT U
cpefia ero CylecTBOBaHHUA — BOT T€ JBE BEUHBIE UIIOCTACH LIEJTOCTHON 3BOJIIOLIUU CKOJb
YTOJHO MAaJIOTO M CKOJIb YTOJHO OONBIIOr0 00bEMa MUPO3AAHUS; B UX TAPMOHUIECKOM
B3aUMOJICHCTBHH, & HE B U30JMPOBAHHOCTH, YpEBATOM POCTOM HTPOIHH, THOEIIBIO, pea-
nu3yeTtcsi cOanaHCcHpoBaHHAs JMHAMHUKA COBMECTHOTO Pa3BHUTHSL.

BetBb, naxke TpemmHa — HE TIEHUE, HE pacraj, a MPOIecC CTAaHOBJICHHS, B3aUMO-
JeiicTBUEe BHYTPEHHEH MMOTEHIMU C BHEIIHUM MHUPOM, OOpETeHHE HOBOI'O PaBHOBECHS.
3HauUT BETBJICHUE, PACTPECKUBAHKE COMIPOBOXKIAIOT O0JIee MTO3IHUE, 3pEble ITAIbl IBO-
JIIOITUH CHCTEMBI WK Tiepudepryeckne e€ obaacTu.

B ocHOBe — BUXpB
3aMedeHo, 4To MIIOABI AEPEBLEB, PACTEHHM, HEeCyIue B cebe 3épHa OymyIero, BbI-
CTPaMBAIOTCS 110 CIUPAISM. BCIIOMHMM JIeCHBIE MIHMIIKH XBOMHBIX, MTOJEBBIE POMAIIIKH,
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OTOPOAHBIE MOJACOTHYXH. B Tyrne cimpanu cBEPHYTHI MOJHUMAIOIINECS U3 TIOYBHI MO-
JIOZIBIE TTOOETH.

JIro60if HMCTOK — KaK CTpPEMJICHHE COXPAaHHUTh MOTCHLUIO, OTPaguTh KPYrOM-
KPEMOCTHIO U, B TO )K€ BPEMS, pa3BUTh BOBHE (paJnajbHO OT HEHTPa POCTa) — IO CyIie-
CTBY BCETlla €CTh CIIMPaJIb, HECYLasi B ce0e MPUHIUII CHMMETPHH, TO €CTh IPUHIHII «CO-
XpaHEHUs! IPU U3MEHEHNUN» — CIIMSAHHOCTB MaMSITH M BO3MOXHOCTH BBIOOpa, CBOOOIHOTO
TBOpPYECTBA.

TakoB 4HCTHII UCTOK — ABYIUKUN SIHYC, 0OpamEHHbBII OJJHOBPEMEHHO B MPOIILIOE
u Oyay1iee, a MOTOMY CTPYKTYPHO-CIIUpaNbHBIN. W KaXIblii MUT €ro HacTosIIero oanan-
CHUpPYET HEYIOBUMOW IPaHbIO, COENNHSASA TO, YTO OBIIIO «PAHBIIE» U YTO OYAET «IIOTOMY.
JHopora B Oynyiee TEpHUCTA: OKPY>KEHHE CTPONTHBO — CaAMO COAEPKUT 3&pHa Buxpen. U
Tam, Ir1e ux OoJplie, OHa Kpende, He CTOJb MOJATINBA SKCIIAHCHH YHCTOro UcTOKa. OH
YTpaunBaeT CBOIO CHUPAIBHOCTh, BETBUTCA, APOOS BCTPEUHOE; MPOUCXOTUT CTAHOBIIE-
HUE KPOHBI — pa3pacTaHue MepBOHAYAIBbHOIO BUXPSI.

He Tax nmu u o1 301107011 B cBOe# apxurekToHHke Mosnekyisl JIHK (nBoiiHoi crimpann)
mpouspociio 3emaoe JIEPEBO? CuMBOIOM k€ €ro M CyThIO BBIPHCOBBIBAECTCS YETIOBEK C
pocTEPThIMU K HEOY BeTBAMH pyK. To — 3eMHass OpaHTa, B3bIBAIOIIAs K COTHEYHOMY 00-
xkecTBy Pa, pamocts napyromemy. Horu e€ onmparorcst o 3emitto TBEpIO; HO OHU yXKe He
CKOBaHbI IIOYBO#, 0CBOOOK/ICHBI /ISl HEYCTAHHOTO MPEOA0JIeHUs I0por. Topc €€ — CToiKoif
MOKOCTH CTBOJI; OTTYAA TSHETCSI BBEpPX LIECHHBII cTeOesb, yBEHUaHHBIN B TEMEHH «LICH-
TPOM KOJIOKOJIa» — OJHOM U3 CEMU, Kak MoBeJI0Ch Ha BocToke, ImaBHENIINX Yakp YeIoBeKa
(a Bcero ux —49). 910 — «IBEPh K BpaxMaHy»”, COETUHSAIONIAN HAC C «BBICIIAM KOCMHYE-
CKUM CO3HaHUEM». V] IMEHHO 3[1eCh, HA MaKOBKE 4€JIOBEKa, BOJIOCIHOM MOKPOB, BCETNA,
MO-BUIMMOMY, OCYIIECTBIISIOUIMNA 0COOYIO CBSI3b C BHELIHUM MHUPOM, YIOPSIOYEH MpH-
POmOIi B 30J10TOM BUXPB, OyATO HAIIOMUHAS, YTO MICTOK HAIll — HEOECHBIH. ..

[Inanera 3emus... IlokpsiBaromue maHeTy CKag4aTble FTOpHbIE XpeOThI Ha cylie
1 OKCaHWYECKOM JHE MpH ONM3KOM B3MVIS/EC HA HUX OOHAKAIOT KapTHHY SYEUCTOH JIpe-
BOBHU/IHOM reomeTpur. Ho B3mIAn n3gany (4eMy MOMOTaroT CHUMKH 3eMJIH B3 KOCMOCa)
BBIABIISIET yXKe Oosiee KpynHoMacIuTaOHbIe, IePBUYHbIE CTPYKTYPbI B OpraHU3aL|H JIH-
Tocepsl — He TOBKO KOJIBLIEBbIEC, HO M BUXPEBbIE, BEI3BAaHHBIC HANPSHKEHUSIMH CIIBUTA
Y BpalleHus. AHaJOTHYHbIE TUTAHTCKUE BUXPH OTKPBITHI B MUPOBOM OKeaHe. L[iKIoHb!
K€ M aHTHLUKIOHBI aTMOC(EpBl N3BECTHBI, U UX ObICTPOE U HETIOCPEICTBEHHOE MOTOI-
HOE BIMsIHUE Ha OMochepy U COLMYM — OYEBHIHBI.

Bcé te xe Buxpwm, emé Oomnee rpaHano3HbIe, BUIUM MBI Ha COJHIIE — €r0 «TEMHBIC
mATHa», a B arMocdepe ruranta lOnurepa — 3Hamenuroe bonbmoe Kpacnoe IlstHo.
CymiecTByeT TOUKa 3peHHs], UTO KepHBI JANEKUX KBA3apoB M AJiep IPYTUX TaJakTHK —
BpAaIAIONINecs] MarHUTOIUIa3MEHHBIE 00pa30BaHMSA, HA3bIBAEMBIE MArHUTOMAAMHU HWIIH
cnuHapamu. Kcraty, KBaHTBI SJIEKTPOMarHUTHOTO B3aUMOJCHCTBUS ((DOTOHBI) U TUIIOTE-
THUYECKHE KBAHTHI TPABUTAIIMOHHOTO (TPABUTOHBI) TOXKE CUUTAIOTCS OBICTPOBPAIIAOIIH-
Mucst Buxpsimu sHepruu. O enquHOM Buxpe, 4to «1aét UMITysIbe yeTpeMiieHus K Gopmer
B MPOSABIICHHON BHauMon Bcenennoii, 06 OrHeHHOM Buxpe kak mepBoil cTamuu mpu
o0Opa3oBaHuu TyMaHHOCTeH, oBecTByeT «TaiiHas [lokrpuna» E.I1.bmaBarckoii[ 19-22],
JIOHOCS JIO HAC BbICOYANIIINE 3HAHUS apXauYECKUX BPEMEH.

*CM. B KOHIC KHUTH JOMOJHUTCIBbHBIC IIPUMCEYAHUA.
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Konnax 4 b. CTpyKTypbl BeTBNeHus

[Ipucnymaemcs K «epBoMy KpUKY» pokaarolieics B siBb Becenennoil... B cepenu-
He XX crojierus Beigaromuyecs yuénsle K. Belinzexkkep u I.A.I'aMmoB cunTtanu, 4yTo BUXpH
CylIecTBOBaJIN BO BceeHHOH M3HAYAJIBLHO M MMEIOT TY ke NMPHPORY, YTO U CaMO
KOCMOJIOTHYeCKOe pacliupeHHe.

CoBpemeHHas acTpo(u3uKa M KOCMOJIOTHSI MPUCTAIBHO BIVISIIBIBAIOTCS B 3aKO-
HOMEPHOCTH BHXPEBBIX TEUCHHH, OMHUPASCh HA M3YUYCHHE ITWHAMHKHU CIUIONIHBIX CpeJ
B criequ(HUUIecKUX YCIOBUAX KocMoca. M3 Tuapo- U ra30JMHAMHUKH U3BECTHO, YTO MPHU
00TeKaHNH JIaMIUHAPHBIM (€3 epeMelInBaHus) IOTOKOM HEKOETO MPEMTCTBHA (B Uiea-
Jie — KPYIJIOT0) PaBHOBECHOE COCTOSHHE HE HApyIIAeTCs MPH JTOCTATOYHO MAaJIbIX CKO-
POCTSIX; HO IO Mepe MX BO3pAcTaHMs C3ald Tejla BO3HHUKAIOT BA YCTOHYMBBIX BHXPS;
IIPU AaJIbHEeNIIeM yBEINYEHUH CKOPOCTE BUXPHU OTPBHIBAIOTCS M YHOCATCS TIOTOKOM, BBI-
CTpamBasCh B BUXPEBYIO JOPOXKKY'; 3aTeM obOpasyercst TypOyJaeHTHas CTpys (C mepeme-
IIMBaHNEM ) — CBO€OOPa3HBIA aHAIIOT CTPYKTYPHI BETBICHUS (KOJUIAX 5).

" IMEHHO Takas PUTMHYHAsi KapTHHA YIIOPSIOYEHHOCTH BHXpPEH MPOYHO BOLLIA B TPAJHIMOHHYIO
OpPHAaMEHTHUKY JIPeBHIX MOPCKUX IUBHIN3AINH, HanprMep, CpeTn3eMHOMOPhS — KPHTO-MUKEHCKOH, DILTa bl
VIMeHHO Tak BBICTPamMBAIOTCS 3EPHA-3aPOIBIIIN B KOJIOCHAX 3HAKOMBIX HaM, M3/PEBIE KyIBTHBHPYEMBIX
YEJIOBEKOM 3JIAKOB — MIIESHUIBI, SIMEHS, pXki. FIMEHHO TakoBa, BEPOSTHO, CTPYKTypa MEXKIaTaKTHIECKOTO
ra3a, 0OTEKaloIIero rajJakTHKy, 9To U HaOiromaeTcst 3a bonpmmM MaremmaHoBeiM OOIakoM — CITy THHKOM
Hamell ['anakTuky.
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Honroe Bpemst TypOyJIeHTHOCTh MTPUHUMAJIACh 32 IIyM, Xaoc, HO, TEMephb JT0Ka3aHo,
410 310 HE Tak. Korma Mer mro0yemcs JepeBoM, TO BOCXHUIIIAEMCsI He HHaUe, KaK )KHBOIIHC-
HBIM KpY)KE€BOM TypOYJIEHTHOH CTpYH, 3aCTBIBILIECH Ui HAIIMX IV1a3 B CBOEM HEYEMHOM
nmerxeHnd K ComHITy 1 3Bé3naM. OHa BEHUAET CITIOKOMHYIO JIJAMUHAPHOCTH IIOTOKA-CTBOJIA.
JlucrBa, BETHI U TUTOJBI — HABEPHOE, HE YTO WHOE, KAK MHOXKECTBO CBOETO POJia BUXPEH,
MO3aUKOH 3aMONHUBIIMX «TYpOOKpOHY». [IpHUIIAIbIBAsCH K U300paKeHUsIM TypOYyIeHT-
HOW cpepl B raze, KuakocTH [10], MOXKHO MOAMETHUTH MaKpOYIOPSIOYEHHOCTh B BHIE
JPEBOOOPA3HOTO BETBIICHUS, MPOHU3BIBAIOIIETO TOHKMMH KaHAIBIAMH CYyETIUBYIO Maccy
Buxpeil. OOLIMii Jke KOHTYp JepeBa, pacTeHUs, JTUCTa MM IIBETKa HATIOMHUT HAM 3HAKO-
MBI a0pHC IIO0BOTO Tea Tprubda. ITo rprOOBUIHAS CTPYKTYPa, HITH BUXPEBOE KOJIBIIO,
YTO BO3HHUKAET B ITPOMEKYTKE MEXTY JIAMUHAPHOCTBIO U TypOyneHImel (komaxu 6, 20).

Hamnpasumcs Teneps k co3Be3anto CTpenblia, 32 MOIIHYIO TOJIIY Ta3a U MBLIH, IPO-
3pavHyIo JIMIIb B PaJIN0-, HHPPAKPACHOM, PEHTT€HOBCKOM, raMMa-/IHaa3oHax, K «IeH-
TPaAJILHOMY TIapCeKy» Hallel ['aakTuku, K e€ UCTOKY, Ile OOHapyKHBaeT ce0sl CITupalb-
Hasi TYMaHHOCTB: JIBE WJIM TPU CTPYH MOHHU3WPOBAHHOTO ra3a B OKPYKCHUH aHOMAaJIbHO
CHJIBHOTO 3BE371000pa3oBaHus. /[Ba cIHMpanbHBIX Ta30BBIX PyKaBa IPOCIEKHBAOTCS
BHOBB Ha THICSIYEKPATHOM YNIaJICHHUH, BBIXOJS M3 TaJaKTHYECKOTO IIEHTPAILHOTO 3BE3I-
HOTO CKOIUIEHUS — «OalJKay — M JaBasi Hadallo AByM Y)K€ 3BE3IHBIM CIUPATBHBIM Py-
KaBaM Jucka ['ajakTuku, Ha nepudepuu KOTOpOro MeKay 3TUMH BeTBsMH (CTperblia 1
[lepcest) pacmonokunack Tasmas 3eMHY0 aHTporoMop(hHYTo ku3Hb CoJTHEYHAs CHCTe-
Ma. CHUMKH CTIMPaJIbHBIX FaJlaKTHK MOKA3bIBAIOT, YTO CIUPAIILHBIN KapKac, POPMHUPYSCH
B IICHTPAJIBHBIX paiioHax, BCE Ooliee Pa3BETBISCTCS W, HAKOHEIl, TAeT HA OKpaWHax ra-
JIAKTUYECKOW 3BE3MHON CUCTEMBI... DU3KK 3HAET: OKOJIO IIEHTPa BOJOBOPOTA JABIKEHHE
XKHUJIKOCTH HEe 00pa3yeT MeHbl, OHA BO3HUKAET JIMIIb HA Iepudepun BUXps. Mbl BUANM:
CIpajbHas PaKOBHHA yXa JIMIIIEHA BOJIOCSHOTO TIOKPOBA...

3oJ10TOI ciupaabHbIN Kapkac CoJTHeYHOH cHCTeMBbI

KuBomy 3emin mpuCyNl MPUHIUI 30J0TOM Mpomopuu — HAET JH PEYb O
¢$hopmooOpazoBaHUK, O BOCHPUSATHH OKPYXKAIOIIEr0, O TBOPYECKOM BOCCO3AAaHUU.
CoenvHEHHBIA ¢ MPUHIMIIOM «BUXPS» — OAHOBPEMEHHOH TpaHchopMaluei BIOIb
Kpyra W paanyca, OH BBIBOJUT Ha T'€OMETPHIO 30JI0TOH Jorapupmuueckoi crvpa-
JM°, €M paJualibHbIe ABMKCHHS, M3MCHEHHS CHCTEMBI CICAYIOT JOMUHHUPYIOLICH B
MPHUPOJIE SKCIIOHEHTE, OMMCHIBAIOIIEH M KaracTpodusM B3pbiBa. Haxomum B Yuenuun
YKugoit dtuxu — Aran Hore [8, 1.2, V]: «DBOMONUS MUPA CKIIAIbIBACTCS H3 PEBOTIOLHIL
WIH B3pBIBOB MarepuH. Kaknas peBomonus UMeeT MOCTYNaTeNbHOE JBI)KEHUE BBEPX.
Kaxaplit B3pbIB B KOHCTPYKIUHN CBOEH IEHCTBYET CIIUPATIBLHOY.

BcnoMHuM kpacaBully-pakoBuHy HayTuiyc, 3puMO BOCHPOHM3BOASILYIO 30J0TYIO
cnupanb (koywtax 2). A o0e 3BE3nHBIC BETBU Hamledl ['anakTUKU — Toxe UMEIoT (op-

* Kak M3BECTHO, y 102apugmuyeckoii CIMPAIH, TPEINONaralolel 3KCOHeHIMATbHbIH (yCKOpeH-
HBIIT) POCT ¥ PUTMHUYECKHE U3MEHEHHS, U OTOMY Hamboee pacrpoCTpaHEHHOH B MPHPOJIE, HE MEHSACTCS
(opma, TO eCTh CTeIeHb 3aKpyUeHHOCTH BETBEH; JIF0ObIe €€ y9acTKH reOMEeTPUIECKH MOXO0OHEI APYT APYTY.
Apxumedosa e CIHMpaNb BBIICP)KUBACT BCETA MOCTOSIHHBIM CBOW «IIIar — PacCTOSHHUE MEXKTy BHTKaMHU.
Brmons mpon3BONBEHOTO paanyca-BeKTOpa JorapuMuIecKkast CIIApatb OTCEKAeT OTPE3KH B T€OMETPHIECKOM
TIPOTPECCUH, APXUME0BA — B ApU(METHIESCKOH.
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HeycTonumsocTb
0CECYMMETPUYHON
cTpym
(R,=10000) [10]

HeycToumsocTs kpyrnoi ctpyun (R = 30000) [10].
[peBoBMIHAsA MaKpOCTPYKTYpa B TypOyneHTHON
YacTu CTpym

MopoxaeHvie TypByneHTHoCTY
peLétkoit (R, = 1500) [10]

Konnax 5. Typ6yneHuuns 1 BeTBreHne
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OcecMMETPUYHBIV haken
Ha HaYanbHOW CTagnu pa3suTia [10]

‘_

Yexapna OByx BuxpeBbix koney, [10]
Konnax 6. F[pGoBuAHbIe CTPYKTYPbI

My JIoTapu()MHIECKON CIMpaii, XoTs rpanauo3nee Ha 20 mopsakoB! He 3omoteie mm?
Oxka3zpIBaeTcs, 30JI0ThIe: 3aKpyUYEeHHOCTh UX (TO €CTh OTKIOHEHHE OT OKPY)KHOCTH) Kak
pa3 xapakTepHa JJis 30JI0TOM Win ONHM3KOH el CTPYKType — M 3TO MPUMEPHO TeBATh
rpaaycoB. TakoBa ke gopma 3BE3THBIX BETBEH B TYMAaHHOCTH AHAPOMENBI U B JIPY-
TUX CXOIHBIX TanakTukax. Ho, Kk cojkaneHnto, 0OCMBICTICHHE CTONb BaXKHOTO (haKTa ImoKa
YCKOJIb3aeT U3 TOJISl 3pEHUS aCTPOHOMOB. ..

OO6paruMces K mpoMexxyTodHoMy MaciTtady — ComHewHol cucteme. Psm aBTopoB
y Hac ¥ 3a pyOeXoM OTMEYaeT CBOeOoOpa3Hyl0 KBaHTOBAaHHOCTH ([IUCKPETHOCTH) ILIA-
HETHBIX paccTosHuii, onucannyo emé B XVIII Beke amnupuyeckoii dhopmynoii bone-
Tunnyca. CemeiicTBO miaHeT Bo TiaBe ¢ CoNHIIEM, IO COBPEMEHHBIM JaHHBIM, COTIOCTA-
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© —no3unumn nnaHet ConHeyHon cncteMbl (Mepkypuin—CaTtypH)
Puc. 1a. Pe3oHaHCHbIE YPOBHW CNMPanbHOro 3010Toro kapkaca CoNHEeYHOM CUCTEMBI

BHMO C THTAHTCKOH KoJIe0aTeIbHOH CHCTeMOM, HEKUM MeTraaToMoM (paboThl acTpodu3n-
ka A.M.UYeuenpHUIIKOTO 13 T. JlyOHBI), UMEIOIIMM CBOU 3JIUTHBIC YPOBHHU-COCTOSIHHS, &
3HAYUT HA00p COOCTBEHHBIX IIMKJIOB, MM BUOPAIIMOHHBIX YaCTOT.

Hamam 31 [90, 92], MOXKHO TOBOPHTE O HE3PHMOM IIIOCKOM CIHMPAJIBLHO-3010TOM
Kapkace COJIHEYHON CHCTEMBI, Ha XapaKTePHBIX YPOBHSIX KOTOPOTO PACIIONararoTcs BCe
0€3 MCKITIOYEHHS IUTAHETHI, B TOM YKCIIE — MOsic acTeponioB”. OH U 3eMHast opOHTa — YHH-
KaJbHbIE, 3aKOHOMEPHBIE 00JIaCTH TAKWX SKCIOHEHIIMAIBHO OPTaHM30BaHHBIX, [IEJIOCTHO
BpaIarImuxcs Gu3ndecKkux cucteM. [Ipeanonaraemasi TecHas KOCMOXUMHUECKAs CBSI3b
3eMJIM U acTepOUIOB MOXKET CJIEJ0BaTh U3 (POPMAJIbHBIX CBOWCTB 30JI0TOM DKCIIOHEHTHI,
JUISI KOTOPOH apryMEHTOM (TO €CTh, MPUYMHOM) 0COO0r0 YPOBHS (pETaKcaIrliOHHOTO ),
ONM3KOTO 3eMHOM 0pOUTe, (DAKTHUECKU SBISACTCS CPSTHHUIA YPOBEHD ACTEPOUJIOB.

leHe3nc mnaHeTHON cHUCTEMBbl Ha IIaHe (U3UUECKOM BHIUTCS Kak OOIIMpHAs
uHTep(depeHIHs B MPOTOIJIAHETHOM O0JIaKe, BHI3BAaHHAS B3aUMOJIEHICTBHEM CIIMPAJIb-
HBIX BOJTHOBBIX (D)POHTOB — TaphI 30JI0THIX, JIOTAPUPMHUUECKHUX IO OpPME, BOJIH ILIOT-
HOCTH W JIByX apXUMEIOBBIX CrHpayield 3BE3MHOrO (B JAaHHOM ClIy4ae — COJHEYHOIO)
KOpIycKynsipHOTO BeTpa (puc. 1a,0). [lmanernsie opoutel Mepkypus, Benepsr, Mapca,

* % i 0
CosrnaieHne 00ecneanBaeTcs C BRICOKOH cpeHeil TOUHOCThIo +3%.
** Penaxcayus (1am. penaKkCHo) — CHATHE HATPSDKEHHS, pacciabuenue.
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KPYr XKM3HW

- . —— YpOBeHb penakcalmu

ceeeeescess OpOUTLI 3eMNN, BeHepbl, Mepkypus, Mapca

@ 0cobOble To4KM CNMpPanbHOro 30/10TOro Kapkaca

Puc. 16. 3010TOM ABYXPYKaBHbIN CripanbHbi kapkac CONHEYHOM CUCTEMbI (15 BHYTPEHHNX
nnaHer).

IOnurepa, CatrypHa, Ypana, HentyHa u nake 1anékoro, O4eHb CKPOMHOTO 110 pa3Mepam,
[TnyToHa NMOKanM3yrOTCs Tam, L€ TaK WIM WHa4Ye MepeceKaroTcs JorapugMuieckue u
apXHMMEJOBBI CIIHpaIl. B nosce acTeponioB BETBU BCEX YETHIPEX KAPKACHBIX CIIUpAJICH
napasensHsl Apyr apyry! (He o3Hauaer iau 3T0, 4TO B30pBaBLIMICS B KaTacTpode MU-
¢uueckuit PastoH mMor pacnonaratbcs B iHOM Mecte?) Toraa 3T Majble Tella Hamel
CHCTEMBI — aCTePOHIbI, CKOHIICHTPHUPOBaHHBIE Mexay Mapcom u FOnmrepom, u B caMmom
Jerne — MePBUYHOE BELIECTBO MIPOTOIIAHETHOTO 00NaKa.
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[Ipotsoxénnas 30Ha MexXay opbutamm Omrpkaiimiero k Comairty Mepkypus U yma-
NEHHOTO, «OKONBIIOBaHHOTO» CaTypHa OKa3bIBaeTCs 0c000 BhIeneHHOW B CONHEYHOM
CHUCTEME, NIPEACTaBIAA €€ NMEPBbIM IUIAHETApHBIA 3TA’». BTOpoi BKIIOYAET BCE camble
BHEIIHWE TulaHeTsl, HaunHas ¢ Carypra (Ypan, Hentyn, Ilmyton). OTHOcHuTenbpHas
MPOTSKEHHOCTD 30JI0TOTO 3TaXKa, TO €CTh PA3HECEHHOCTH JABYX XapaKTEPHBIX YPOBHEU
Kapkaca — oT Mepkypus a0 CarypHa — OTBEYaeT B TOUHOCTH YUCITY 24 — MOCTOSSHHOMY
CITyTHHKY 30JIOTOTO oTHOIIeHus. Jlpyroe comytcrBytomiee uncio — 11. OHo coenuHseT
B TEOMETPHUYECKYIO MPOTPECCHUI0 Yepeny BO3MOXHBIX COOCTBEHHBIX HHMKJIOB 30JI0TOH
CUCTEMBI, YTO OOBSACHSCT, Ha HaIl B3DIsAA, 00myr0 11-1eTHIO puTMUKY COHEUHOM
CHUCTEMBI (CONTHEYHYIO aKTHBHOCTh, Nepuoj oOpamienns ruranta-lOmurepa BOkpyT
Comnna). Kaxxapiii U3 Takux MHUKIIOB — HEKUI IEIIOCTHBIHN, KaKk ObI TBEPAOTENBHBIN, Tie-
pHYoJ OOpAaIIeHUS] CUCTEMBI.

[Tountanne npeBanM Mupom uucen 11, 24, 108, TecHO CBSA3aHHBIX IPYT C APYTOM
MMEHHO B PaMKax NMPEACTABICHUNA O 30JI0TOH IPOIMOPLUHU, 30JI0TOU CIUPAIH, HABOAUT
Ha MBICJIb, YTO U JIEJICHUE 3€MHBIX CYTOK Ha 24 yacTu B BaBunone u Erunre, rogooro
ce3oHa Ha 24 yactu B Kutae ObUT0 JaJIeKo HE CITydalHo...

Pacnionoxxenne 3eMHON OpOHUTHEI B OKPECTHOCTSIX 0COOOTO YpOBHA (pelakcaiu-
OHHOI'0) TMPEACTABISICTCS HCKIIOYUTEIBHBIM (DakToM, TeM 0Oojiee, 4TO OH BBIJCIICH
TEOMETPUYECKHU JJIs SKCIIOHEHTHI JI000# KPYTH3HBI (TO €CTh JOrapu(pMUICCKOH CIIHU-
paiy ¢ MPOW3BOJIBHBIM YTIIOM 3aKPYYE€HHOCTH BETBHU), & TWHAMHUYECKH — TOJBKO IS
30JI0TOM WM ONM3KUX el orapudmuueckux cnupaneid. [locneanee 00CTOSITENBCTBO,
BO-TICPBHIX, IMO3BOJISIET OIICHUTH HEKOTOPBIM BaKHBIM MUK JUis Bcel COTHEYHOU CH-
CTEMBbI, OKa3aBIIHNIICS PaBHBIM ~7,4 MUH.; a 3TO U MIOJIOBUHA BPEMEHHU KU3HU HEUTPOHA
B CBOOOJIHOM COCTOSIHUH, U CPEIHUI WHTEPBAJ CYIICCTBOBAHUS KOHBEKTHBHBIX sSUCH-
rpanyn Ha noBepxHocTr ConHiua. Bo-BTophIxX, HaII 3eMHOU T B 365 AHEH oueHb 6mu-
30K OJJHOMY W3 COOCTBEHHBIX PUTMOB BCEH 30JI0TOH IJIAHETHON CHUCTEMBI: OH MPEBOC-
XOIMT Tepuoj BpamieHus camoro ConHila 4yTh Oonee, yeMm B 11 pa3. B pesynsrare,
HEIIOCPECTBEHHO Tepes] opOouToi 3eMiIu 00eCIIeunBaCTCS KOpomayuss — COBIAICHNE
OITHOM M3 00mUX (TBEPAOTENHHBIX) CKOPOCTEH BpaleHUsI BCeW CUCTEMbI 1 HHIUBHTY-
anpHOU (MUdPEepeHINATBEHON — KKEIICPOBOii»). A 3TO, BEPOSTHO, HEMAIOBAXKHO IS
BO3HUKHOBEHUS M JJTUTEIHHOM YBOIONHUH aHTporoMopdHoit xu3au. HamoManM, 910
KpyroBasi «KeIIepoBay» CKOPOCTH MajaeT 1mo Mepe yaajieHus or ConHia, Oyaydu oo0y-
CJIOBJICHA TPAaBUTAIMOHHBIMU CHJIaMU, a TBEPOTENbHAs yBeanunBaercs. bonee Toro,
MOKHO ITPEAIONIOKHTh, YTO BPEMEHHAS €IMHMLIA B OMMH I0J — YHUBEPCAJIHMS JIHOOBIX
30JI0THIX TJIAHETHBIX CHCTEM, OKPYKAIOIIUX COHIIETIONOOHBIE 3BE3 L.

BcnoMHuM Temepb, 4TO CEKYHIIHBIM PUTM OMpeNesseT YacTOTy HAIIero cepiaie-
OMEHUS W TICUXOJIOTHUYECKOE BOCHPHSITHE «ICHCTBUTEIBHOTO HACTOSIIETO», a BEIy-
muid anb(ha-puT™ TOJIOBHOTO Mo3ra 3aKkiodéH B uHTepBasie 6—13 I'n. Ilepuon xe Ha-
IIETO ITYOOKOTO JIBIXaHUs MOXKHO OIEHUTH B 11 cek. He Tpu 11 3TO COCeTHUX 30JI0ThIX
PE30HAHCHBIX IUKJIIA, TOICPKUBAIOIINX )KU3HEASATSIILHOCTh YeJIOBEKa, B paboTe cep-
11a KOTOPOTO (M Ja)Xe y MIICKOIIUTAIONINX) COBpEMEHHbIE OMO(PH3UKN OTUYETIUBO BUMIST
MPHUCYTCTBHE 30J10TOr0 OTHOIIEHUs (Ouonor u3 T. [lymuuo B.J[.I{BeTkoB [84])? A u3
mryOouH ["amakTUKu HEYCTAaHHO MPHUXOIAT BECTH OT CTAPBIX MACCHBHBIX HEUTPOHHBIX
3BE3/-IIYIbCAPOB — OMATH )K€ Yalle ¢ CEKYHIHBIM HHTEPBAJIOM.
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JTanbl YeJ0Be4ecKOoi KU3HI

ConHIle ¥ YeNoBEK, ero IUIaHeTHas CHUCTeMa M €ro >KU3Hb. YIMBHUTEIbHA CBS3b,
miyboka. OCTOpOXKHO cjenaeM emé OAWH 00O0pOT 3aBETHBIM 30JIOTBIM KITFOYHKOM...
Oxa3zpIBaercs, B 30J0TOM Kapkace COTHEYHOW CHCTEMBI KaXXIOMYy TUIAHETHOMY YPOBHIO
oT Mepkypus 1o CarypHa u 1ajee MOKHO YETKO OCTaBUTh B COOTBETCTBHE OIPEAeEH-
HBIA XapaKTEpHBIM BO3pacT YeJOBEKa, MPHUHAB B KaueCTBE OMOPHOTO ITMKJIA Mpoliecca
YKU3HEIEATEITPHOCTH CPETHUH MTEPHOJT TIOJI0BO3PENOCTH, KaK H3BECTHO, OOIIINH IS BCeX
pac 3emun ¥ paBHBINA npuMepHO 25 rogam (puc. 1 B). Bonee toro, 3ToT 6€3ycnoBHO
IIPUPOIHBII PUTM SIBJISIETCSI PE30HAHCHBIM 10 OTHOIIEHHIO K BBILIEYIIOMSIHYTOMY CEMH-
muHyTHOMY st ConHedHo# cuctemsl (7,4 mus - 11 = 25 ner)’. [IpuBoanM 3TO BayKHOE
COIIOCTaBJICHUE:

Mepkypuii — 3,5 roga (KOHEI[ MJIaJICHIECTBA),

Benepa — 19 ner™ (KoHEI[ IOHOCTH),

3emuist — 28 net” (MOsIBJICHHE TOTOMCTBA),

Mapc — 37,5 net («pOKOBOI» BO3pacT),

acrepougsl — 50—60 et (koHel (YH3HUOTOTHIECKOTO BOCIIPON3BOICTBA),

IOnutep — 68 ner (MHTEICKTyanbHAas! 3pElOCTh),

Carypu — 87 net (koHell (PM3UIeCcKOro OBITHS).

CormtacHo apeBHEN BaBUJIIOHCKOW TpaJuIliy, B CEMUIHEBHOM HelleNle OJIUH U3 JHEH,
nocBAEHHBINA CaTypHy, sBIsieTCS THEM OKOS, AaKe HECYACTIUBBIM JHEM, 3TO — CyO-
0ota (oT cinoBa «mabdbary, To ecTh — Mokoit). C I30TepuvecKoi TOUKH 3PEHHs, YIacTh
Carypna (tutanets! Jlronmndepa) — nevanpHa. ..

VYpouu Ypana, Hentyna u Iliyrona orBedaroT O1M3KMM BO3pacTaM, HE HAMHO-
TO TpeBBIaloUM coTHIO JeT — 106, 117 u 124 roga, cooTBeTcTBeHHO. VHTEpECHO,
YTO METUKH-TEPOHTOJIOTH TTOKa HE MOT'YT TIOHSTH, IOYEMY JOITOXHUTEIHN B CPETHEM JKH-
ByT He Ooniee 120 ner. [To-Bunumomy, koHeuHbIe pasMepbl CONHEUHON CUCTEMBI KaK-TO
OTPaHUYMBAIOT MpeNeN IIUTEIFHOCTH YenoBeueckoi xu3Hu! [lapaniens Mex1y cambl-
MU BHEIIHUMU TUIAHETAMU M JTONTOKUTEITECTBOM KOCBEHHO MOJYEPKUBAET PEATbHOCTD
JIBYXOTaKHOTO ycTpoiicTBa COJIHEUHOW CHUCTEMBI, CHEUU(UIHOCTh TAKUX IJIAHET, KaK
VYpan, Hentyn. 1 B camoM Jiene, 3TU ABE IIAHETHI, COMIACHO 30TEPUUYECKON TpagULIIHY,
«OTHOCSTCS YK€ K BBICIIMM NPUTSKEHUSAM U HE 3aBUCAT Tak oT ConHua...» [64, c.174].

JIt060mBITHO, YTO BO3pAcT, COOTHOCUMBIH C CaMbIMH YNAIEHHBIMH OKpauHAMHU
Halel cUcTeMbl — OOIIMPHBIM penukToBbIM OOmakom OopTa, r1e Jonee BCero 3aaep-
JKUBAIOTCSI TANHCTBEHHBIE BO MHOTOM KOMETHI ITPH CBOEM oOparieHnn Bokpyr ComHIla
— paBen npumepHo 300 rogaM. He rckioueHo, 4To 3T0 0coObIi peIeNnbHBINA CPOK, CKa-
3BIBAIOIIUICS W HA KH3HU YEJIOBEYECKOTO OOIECTBA B IIEJIOM, TO €CTh Ha HCTOpUYE-
CKUX Tporieccax. HeBOIbHO BCIIOMHUHAIOTCS TPEXCOTIETHHE TpaBieHus: [Itonemees B
Anexcannpuu, Jloma PomanoBsix B Poccun.

* Bo3pact oTMepsieTcsi TeM HPOMEIKYTKOM BPEMEHH, KOTOPBIH HEOOXOMHMM HEKOTOPOMY
THITOTETUYECKOMY CHTHAITY, HIYIIEMY U3 [IEHTPa CHCTEMBI BIOJb 30JI0TOH 3KCIIOHEHTHI (MIIH CTIH-
paiu), 9ToOBI JOCTUYD TOT MIIM WHOI OpONTAIBHBIH YPOBEHB.

" 19 et — 370 U Tak Ha3bIBa€MbIN «KpyT JIyHBI», KOTZla BOCCTAHABIMBAETCS COBIIAJICHHE
KaJleHIapHOU 1atsl ¢ ¢a3oit JIyHsr, 28 1et — 310 1 «kpyr ColrHIa», Korna BO30OHOBIISIETCS COOT-
BETCTBHE KaJCHIAPHON ATkl C THEM CEMUTHEBHON HEEIH.
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A Tmepen HamH elIé MUpPe PacKPBIBAETCS BEIMKOE CPOICTBO TBOpeHMi [Ipupossl,
MPOH3UTEIBHO NpeayraJaHHoe B HOATHKE Y. YUTMeHa:

OrpomHoe, sipkoe CoiHile, Kak ObICTPO ThI yOUIIO OBl MeHS,

Ecnu 661 Bo MHE camMOM He Bexonuiia Takoe ke CosHIe. ..

YauBurtenbHas cBsA3b ¢ CaTypHOM

CormacoBaHHOE BpalleHHEe BCEX KOMIIOHEHTOB IUIAHETHON CHCTEMBI BO IJIaBE C
CounHIleM XpaHUT NaMsITh 00 U3HAYATBHOM BHXpE, KOTOPHIH Buencs emeE Kermepy.

OpOUTHI IJTaHET YyTh OTIMYAIOTCS OT WACAIBHBIX KPYTOBBIX TPAEKTOPHI — 3TO 31~
JIVITICBI, B OJTHOM U3 (POKYCOB KOTOPHIX TIOKOUTCS TUIaAMEHEIOIIEee CBETUIIO0. 30HBI BTOPBIX
(hOKyCOB MPOCTPAHCTBEHHO JTOCTAaTOYHO YCTOHYMBEI, XOTS HE3pUMBI, OectenecHbl. Ho
BCE Ke: He MPOMCXONT JIM TaM HENpephIBHOE HAKOIJICHWE SHEPIUU M Pa3HOOOpa3HOH
nHpopmMaru o camoMm CoJHIIE U 0 TUIaHeTe — TpaHcdopMmarope ero Jydei, — Kak eclin
OBl opOuTa B MacmTabax OrPOMHBIX JITUTEILHOCTEH CITY)KHJIa TUTAHTCKAM 3€PKaIbHBIM
o6pyuem? HTEpecHO, 4TO BTOphIe POKYCHI OpOHT Beex 9-Tu mianeT ColHEYHOH cucTe-
MBI BBICTPAUBAIOTCS OIIATH-TAKU BJOJIb HEKOH JIOrapu(PMUYECKOH CIIMPAJIH, PACKPYYH-
Barolieiics mpodb oT CollHIa B CTOPOHY OOIIEro BpaIleHHUs.

s reHe3nca aHTPONIOMOPGHOH KU3HH, OBITH MOXKET, HEMaJOBaXKHO, YTO B OJIH-
KAUIIUX OKPECTHOCTAX UMEHHO 3eMHOI OpOUTHI', HCKYCHO BbIIeNCHHON [Ipuponoi B
IJTAHETapHOM CITUPAJIbHOM KapKace, pacroiiaraercsi 00JacTb MPOCTPAHCTBA, CBsI3aHHAS
CO BTOPBIM (DOKYCOM OpOMTHI IpYyrod IJIaHEThl, UCKIIOYUTENBFHON 10 CBOEH 3HAYUMO-
ctu — CaTrypHOM, 3aMBIKAIONUM OCHOBHOH TUTaHETapHBIN dTaxX CONHEYHONW CHCTEMBI,
CUMBOJIM3UPYIOIINM yXOJ YeJIOBeKa B HEObITHE, HO U OTKPBIBAIOIIUM CIIEAYIOIIHNA ITaX
CUCTEMBbI — BHEITHMX IuTaHeT. CaTypHOB clief] psAfoM ¢ HaMmH... Pa3 B rox, AHs uepes /Ba
IOCJIe JIETHETO CONHICCTOSHUA (24 MIOHS), 3Ta 0071acTh, CIIOBHO U HE TIPOSIBIISISI CEOS
(xak 3HaThH?), CTOUT B 3€HUTE HOYHOTO FOXKHOTO MOJISIPHOTO Kpyra y OeperoB JensHOM
AHTapKTH/BI. YalleHa k€ OHa OT Hac B CTOPOHY, IPOTHUBOMNONOXKHYI0 CONHILYy, TpUMep-
HO Ha 11 numamerpoB myHHOH opOuTH! (Mm 700 3eMHBIX AMAMETPOB). A yepe3 Kaxable
1473 roma B TO K€ JIETHEE BpeMs MOBTOpsETCS emé Ooree crienuduyeckass CUTyarlust
cBs3u 3emun U CarypHa: mpoeKIust 001acTH BToporo Gokyca opoutsr CaTypHa Ha 3eM-
HOM HeOOCRBO/IE TIOKpBIBaET c000it cam fanékuii CaTypH — 3TO Hallla IJIaHEeTa MepeceKacT
OOJBIITYI0 TIOJTYOCh CaTypHHUAHCKOTO JJUIMNITHYECKOro myTH Bokpyr CoJjHIIA, KOTZa OH
HauOosee ynanés ot Hero. Takoe coObrTre nponnio B 2003 romy, IeTOM; MPEIIeCTBYO-
mee 66u10 — B 530 romy...

Kpyrn xu3nn

Wrax, 30:10TO# crimpaibHBIA KapKac MJIAHETHOW CHCTEMBIL... OKa3bIBaeTCs, OH Ieo-
METPUYECKH MOI00CH TaKOBOMY B 3BE34HOI cucteme — ['anmaktuke! A conHeuHast «I0-
pora >xu3Hu» (opOuTa 3eMiIM) M TalaKTHUYECKUH «mosac xu3Hm» (¢ opouroit ComHia)
— 0co0ble, OMHOMMEHHBIE, HAIOEHHBIE )KUBUTEIHHBIMI COKAMH MECTa B CHCTEMax, Op-
TaHW30BAHHBIX CIIMPAJIBHO U B COIIACHHU C MPUHIMIIOM 30JIOTOTO CEUEHHS, — BOUCTHHY,
KPYT'H «KOPOTaLMN», KPYTH COriacusi — KPyTry 3eMHOIIOJ00HO# sku3Hu (puc. 2). Ominune
MactaboB OrpOMHO 1 3HaUUMO (B 247 pa3a) — 7 30JI0TBIX 3TaXKei, OynTO «ceMb Hebec»,

* 6% OT aCTpOHOMHYECKOH €ANHUIIBI, TO €CTh paccTosHUS OT Hac 1o CoxHIa.
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Puc. 2. a) M300paxeHune cnvpanbHbix pyKaBoB FafakTUKM — CXEMATUYHOE, B COOTBETCTBUM C
peanbHbIM [51]; 6) coBmelleHme opbuT 3emnun 1 ConHua [92]
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CBSI3aBIIUX «30JIOTOH IMYMTOBHHON» HAITy OPOUTY C Y3KOH KONBIIEBOI «OKOJIOKOPOTAIlHU-
OHHOW» 30HON aucka l'amakTuku. ToJIbKO TaM M CIIOCOOHA, KaK CYUTAIOT aCTPOHOMBI,
Pa3BUTHCS aHTPONOMOP(HAS KHU3HD U3-3a CIICHU(PHUKH CTIOKOMHBIX TUHAMHUYECKUX YCIIO-
BUH, Kora ONM3KH, HO HE paBHBI CKOPOCTH BpAIleHUs OTIENBLHBIX 3BE3] (B TOM 4YHCIIe
Connua) Bokpyr LlenTpa ['anakTiky u o0uiue TBEPAOTEIbHBIE CKOPOCTH BCEH CHCTEMBI.
HMeHHO 3Ta 1e0CTHAs CKOPOCTh, MOSICHUM, XapaKTepU3yeT KHHEMaTHUKy Mapbl yCTOM-
YUBBIX TAJIAKTHYESCKHUX BOJH IUIOTHOCTH, UMEIOMIUX GOpMY 30JI0TOM JToTapruMUIecKon
CIIMPAJIM — UTOTa KOJUIEKTHBHOTO IPaBUTALMOHHOIO B3aMMOJIEHCTBHS B OCHOBHOM 3BE3]1
«IJIOCKOH cocTaBisronei» ['anakTuku (IucKoBo# e€ 4acTu co cimpaisiMu). Cutyanus u
TEOMETPUUECKH, U JUHAMUYECKH aHAJIOTHMYHA TOMY, YTO MPOUCXOINUT B pailoHE 3eMHOM
op6utsl ConneuHol cucteMsl. [1o coBpeMeHHBIM ITPEACTABICHUSM, 1 B CAaMOM JIeJie, A1-
CKH CIIHPAJbHBIX TaJJaKTHK UMEIOT MHOTO OOIIEro B AWHAMHUKE C TNIAHETHOH CHCTEMOM;
OTIIMYHE B TOM, YTO CHJIBI TATOTEHHS CO3MAIOTCA B TATAKTHKAX HE IEHTPAIBHBIM TEJIOM,
YTO SHEPreTHYEeCKasi MOIIb FAJIAKTHYECKOTO sApa HEBOOOPAa3UMO MIPEBOCXOAUT 110 KOJIH-
YECTBY M 110 Ka4Y€CTBY MOIIIb COTHEUHYIO.

Mgl yOexieHbl, YTO HaJMYUe TaK Ha3blBAEMBIX KPYToB XKH3HH — (pyHIaMEHTAIb-
HOE CBOMCTBO JIIOOBIX IO MaciuTaly 30J0ThIX M CXOAHBIX CUCTEM — (U3UYECKUX, Ono-
JIOTHYECKHX, — MTOJBEPraeMbIX MEPUOANICCKIM OBICTPBIM JTHOO MEAJICHHBIM B3PHIBAM.
IToBepxHOCTH camMoif 3eMITH TOKE OTBEUAST HEKOMY KPYTY JKU3HH, MEHBIIEMY e€ opOu-
TBI Ha TPH 30JI0ThIX 3Taxka. Ckopee Bcero, 006EM Onocdepsl 3aKOHOMEPEH, ONITUMAJICH,
ytoObl (BcriomuHas npensuiaeHbe [1.Teitsipa ne Illapnena) Hectn «B cebe MpemKU3HB
BPOXKIAEHHO H IPUTOM B OTIPE/ICIIEHHOM KostndecTBe. Jla u caMo pu3nyecKoe Temo 4eno-
BEKa OKa3bIBACTCSl CBOCOOPA3HBIM KPYT'OM JKU3HH («TEJIOM JKU3HM»): MacIITalbl €ro Ha 8
30JI0THIX dTaKEH MEHee «JIOPOTH KHU3HW». A enlé yepe3 7 aTaxel BIIyOb MBI TOJXOAUM
K OOpOBCKOl OpOHTE — pazMepaM aTOMOB BOJIOPO/IA U TeJIHSL, TOCTYKHBIITNX XUMUIECKON
OCHOBOM Hailel BuaumMoi Beenennoit [92].

Boobe, ecni Ha HEKOTOPOM ypOBHE (PM3NUECKON CHCTEMBI HAOIIOAAETCs CIELH-
¢udeckuii mponecc (HampuMmep, 3eMHOMONO0HAs KU3HB), TO M3-32 YHUBEPCAIBHOCTH
MIPUHLMIIA HEPAPXUHU, PEATU3YEMOr0 ¢ IOMOLIbIO Hanboee 11eecoo0pa3Horo NpuHIN-
I1a 30JI0TOTO OTHOIIIEHUS, BCE HUKE- U BhIIIEJIEKAIINe YPOBHU B TOM UM MHOM KadeCTBe
cofiepKar 3To siBieHue (1o momoburo yacteil u neioro). Tak, co3HaBas ce0st KpymuIei
00II1eT0, MBI MOXEM TOBOPHTH O JKUBOW KJIETKe — 3emile, 0 )KUBON TKaHU — COJTHEYHOM
cucTeMe, O JKUBOM OpTraHu3Me — ['ajakTrke, 0 5)KHBOM BETBSIILIEMCSI COOOIIECTBE — CBEPX-
CKOIUICHHAX TaJaKTHK, O )KMBOH BceneHHOW B MPUUYYAINBOM IMEPETUBE 30JI0THIX BOJH
cBeTa... Ha KomoccanmpHBIX pacCTOSIHUAX OT 30J10TOM 3emuid U 3omnotoro ComiHna, rae y
BUJMIMOTO «TOPH30HTa» BceneHHo# 3aropaloTcs OrHM JalnéKUX TaWHCTBEHHBIX KBa3a-
POB, MBI TipuOIMKaeMcs K €€ KonbiOenu... Xab0moBckoe «pa3deraHue rajlakTHK — He
MIPOSIBJICHUE JIM MOTY4Yeil pacKpyTKH TMTaHTCKOro Buxps 3omoroi crmpanu, GepexHo
Hecyllel B CBOMX TYT'UX, IPOYHBIX OOBATHIX OPraHMYECKYIO )KU3Hb KaK HEOThEMIIEMOE
CBOMCTBO Hauleil BeesneHHOH, puMepHO 15 MiTp JieT Ha3a[ CBEPLIMBIIEH CBOE MOIHHE-
HOCHOE 9KCIIOHEHIIMAJIBHOE «pa3AyBaHue» B MOMEHT bombioro B3preisa? CoBpeMEHHBIIM
KOCMOJIOTHYECKUH aHTPOIHBIN MPUHIIMII KaK pa3 U CBUACTENBCTBYET, YTO BCsS (pusnyde-
CKasi CTpyKTypa MerarajakTUKi ¢ €€ ONOPHBIMH MHPOBBIMH KOHCTAHTaMH, BKIIIOYAs
TPEXMEPHOCTH MIPOCTPAHCTBA, C AJOCTATOYHOCTHIO (M Jaske HEOOXOIMMOCThIO) HalleJIeHa
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Ha BOCCO3/IaHUE aHTPOIoMOp(hHOM Xn3HU 1 Pazyma, criocOOHBIX IPOTHBOCTOSATH Xa0CY,
SHTPOINH, 3aMKHYTOCTH B HECPAaBHEHHO OOJIbLIEH Mepe, YeM JII0Oble TaK Ha3bIBaEMbIe
KOCHBIC HEJMHEIHBIE MPOLECCHI, TOXE BIEKOMBIE O0IIMM CaMOOPTaHU3YIOLINM CTUMY-
JIOM.

Upparmonanpubie uncia 1,618...(P), 2,618...(D?), cCHMBOIU3UPYIOIIHE TPHHIIHIT
30JI0TOTO CEUCHUS], — HE SIBISIOTCS JIU CTOJb ke ()yHAaMEHTaJIbHBIMA KOHCTaHTaMH, KaK
uppanuoHaipHbIe uncia 3,141 (w), 2,718... (ocHOBaHHE HATYpaJIBHOTO Jorapudma e),
Kak Oe3pasMepHble (PU3NUECKHE TOCTOSIHHBIE, HAIIPUMED, [TOCTOSHHAsI «TOHKOW CTPYK-
TypbI» (OnpeaeréHHast COOTHECEHHOCTh Pa3MepoB OOPOBCKOW OPOUTHI M KIIACCHYECKOTO
pamuyca dJIeKTpoHa, paBHas 137%), MepHOCTS mpocTpancTBa? M ClerieHsl OHH BOSTHHO
o011ei ToHYaiiiel HUTHIO, BITIETEHHOW B YUCIIOBOE KPYXKEBO MMEHHO Haiei BeeneHHoi
¢ €€ 4eThIPEXMEPHON OCHOBOM METPHUKH NMPOCTPAHCTBA-BPEMEHH.

Camoopranusanusi 0T CIMPAJIH K BEeTBJICHUIO

Mpl HauMHAMU PasMBIIUICHUS O CTPYKTYPHOM EIHHCTBE (DM3NYECKOTO MHUpa C
pasroBopa 00 OCHOBHBIX (hOPMOOOPA3yIOMIUX 3IIEMEHTaX — CIHMpPalId U BETBICHUHU.
JByeIMHCTBO HALIEr0 MHUpPA, C TOUKU 3PEHUSI €0 CTPYKTYPHOCTH, 3TO U COCAUHCHUE
KpyTra c IpsIMOH B CIMPalib; U COCYIIECTBOBAHHE JIBYX THIIOB CIIHpalieii — CBO€0Opa3HBIX
TEHEPATOPOB B KapKacax CHUCTEM — JIOTapH(PMHUICCKON 30JI0TOH (MJIM OYE€HH ONM3KOM K
30JI0TOH) C apXMMEOBOM; U JefiCTBHE TIap OAHOMMEHHBIX CITHpajeil B TaKOM KapKace,
PacHoIOKEHHBIX JUaMETPAIbHO TPOTHUBOIIOIOXKHO; ¥, HAKOHEI], OPTaHUYHOE CLIETUIEHNE
criupalii ¢ BETBJICHHUEM. 218 1 CaM IMPUHIUII 30JI0TOI0 OTHOMICHUA — 110 CYIICCTBY, IIPO-
SIBJICHHUE JBYCIMHCTBA B PSAY MOMOOHBIX MPOCTPAHCTBEHHBIX YPOBHEH CHCTEMBI, KOTJa
m000# e€ YpoBeHb 00pa3yeT IeIOCTHOCTh (CyMMY) U3 JABYX coceaHUX Hu3ImuX. Ho pas
B CUCTEMEC HAJIMYCCTBYET ABYCANMHCTBO, TO 3HAYUT el CBOMCTBEHHO U TPUCAUHCTBO: JIBC
UIIOCTACH LIEJIOr0 HEMBICIHMEI 0€3 CB3YIOMIET0 — TpeThero. He moroMy i Haj MUpOM
naput TPOULIA «xuBoTBOpsimas»? He notomy nu Ha 3emie gusnyeckoe beccmepTre
pozda JIIOACKOTO MPOSABIEHO cMeHOoW moToMcTB? Tak, W3 AByenIWHCTBA poXkaaercs Oec-
KOHEYHOCTb. ..

Juramuka GopM OT IPSIMOM M KpyTa K CITUPAIH, OT CIMPaJId K BETBICHUIO rpadu-
YECKU WITIOCTPUPYET MPOLECC CAMOOPTaHU3ALNN B CHCTEME.

Crmpane — reoMeTpusi HJeanbHON W3HAYaJbHOCTH, YCTOMYMBOCTH, CHUMBOJI 3a-
KOHA, JICTEPMUHHU3Ma, CHMMETPHHU, TeOMETPHs 00PaTUMOCTH B YETHIPEXMEPHHU HAIIETO
MIPOCTpaHCTBa-BpeMeHU. CIHpanb TOJIBKO CBOEH TPAcKTOPHEH HUKOINA HE TMOACKAXKET,
IJIe OHa BO3HUKJIA — B [IEHTPE WM BHE CUCTEMBI; HE SICHO, ABYCMBICIEHHO, KaK Halpas-
JIEHa «CTpeJa BpEMEHN», €CII He U3BECTHO, B KaKyl0 CTOPOHY BPAIIaeTCs CHCTEMA.

BetBnienne — reomeTpusi pa3BUTHS OBITUS, PEATU3YIOIIEro cBOOOAY BbIOOPA, (iyK-
TYaTHBHOCTb, HEONPENEIEHHOCTh (IIPU HECIyYyailHOCTH Ha OoJiee BBHICOKOM YPOBHE);
CHUMBOJI aCHMMETPHUH, TEOMETPHsI HeoOpaTUMOCTH. BeTBlieHNe eqUHCTBEHHO CBOUM Iie-
JIOCTHBIM BHJIOM IIOJICKa3bIBACT, KyJa 0OpallieHa «CTPeila BpEMEHIW): pa3pacTaHue Kpo-
HBI, 8 BMECTE C HEll KOpHEH — 3TO 3BOJIOLUS, YCIOKHEHHUE, TPOrpeccrpyroias camoop-
TaHU3aIys CHCTEMBI, HauboJliee MOJTHOE B3aUMOJICHCTBHE €€ C OKPYKAIOIIUM (TOXKe Me-
HSIOIIMMCST) 38 CYET pOCTa KOJMYECTBA U Ka4eCcTBAa HHPOPMAIIMOHHBIX KaHAJIOB. FIMeHHO
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[I03TOMY XHBBIM CTPYKTypaM 3eMJIM OCOOCHHO MPHUCYIE BETBICHHE, TPUYEM MHOTO-
00pa3Ho ciedyollee 3aKOHy 30JI0TOr0 OTHOILICHHS. ACUMMETpPHUS BETBICHUS — UTOT U
3ajor pa3BuTHs. Ho 1 cKBO3b 30J10TYI0 CeTh BETBEH MPOCBEYNBAIOT 30JI0ThIE Hebeca CTH-
PaTBHOTO OCTOBA...

Crpykrypa oObekTa (J1:000ro0 mo pasmepy, COCTaBy, CBOMCTBaM) pa3BOpauyuBa-
eTcsl He TOJBKO B MPOCTPAHCTBE, HO M BO BPEMEHH, SIBJISII COOOM B Ka)KAbIi MOMEHT
CJIe]] TIPeAIIECTBYIONIero pa3BuTus. [loToMy CTpyKTypHOE €AMHCTBO IIJIOTHOTO MHUpa
oToOpakaeT MO CyTH OOIIHOCTH pazHOMAacLITaOHBIX mporeccoB. Ha mepBuuHbIi cim-
paJIbHBIN Kapkac (30J10TOH, ONM3KHUI K TAKOBOMY) HAKJIAABIBACTCSl TEHACHIUS 30JI0TO-
ro (ApEeBOBHUIHOTO) BETBIEHUS, IOPOXKIaeMasi IPOHNKHOBEHNEM HCTOKa B Cpemy OOH-
TaHusi. Takoe mpopacTaHre BOBHE BBITATMBAHHEM LIyHajbLeB-(QWI — YHUBEPCAIbHBIN
croco0 B3aMMOJIEHCTBUS C OKpYXKaromuM (BBIOOp Tpom, Oudypkanms, ¢ppakTaibHBIIR
pocT)’, MOP(HOJIOTHIECKH YCIOKHSAIOIINA HCXOMHYIO CIUPATBbHYIO CHCTEMY, 8 3HAYMT,
MPUBOIAIIUI K €€ caMOOpraHu3aliy, K POCTY HATIHTPOIUH, HOO POCT OpraHU30BaH-
HOCTH €CTh ciie[IcTBHE OoJiee EMKOT0, MHOTOKAaHAJILHOTO «IHaJIOray ¢ PaCIIUPSIOLIMMCS
BHEIIHUM. JOTyCTHM, OKpYy’Kalomias cpea OTCYTCTBYET (Yero B IPUHIIUIE OBITh HE MO-
JKET); TOIZa HEeT B3aUMOJEHCTBHUS, «IUalora»: CUCTeMa U30JIMPOBaHa, B HEl HapacTaer
SHTPONMS, BIIEPENU — TEIIOBas CMEPTh», JOpOra K CaMOOPTraHU3aIlH, yCI0KHEHHIO
orpesana. OKpyXeHne, BO3AeUCTBUE CPEIbl MPOBOIUPYET MOTEHIIUIO CHCTEMBI K CaMo-
pazBuTHio. CaMOOpraHu3anus — UTOr B3auMoaeicTBrs. B npupone naput gpaxrunuecku
B3AUMOOPTAHU3ALIUA, nymaetcs, cTpeMsIiasics K «30J10Toi cepenrHey. M BoT Ha-
xonuM B «Ilucemax» E.M.Pepux: «Beck Kocmoc 3uxkaerca Ha 3akoHE B3aUMOJENHCTBUI
WM B3aUMOOTHOULICHUH, U TaM, IJie HET OTBETA, TaM HET U CICACTBUS.

* 13BecTHO, UTO IpoLecC POCTa B HAOIIOAAEMOH IPHUPOJIE TPHBOAUT K 00Pa30BAHUIO PACTION3AIOMINXCS
Pa3peKeHHBIX CTPYKTYp — (paKTaIbHBIX, HHBAPHAHTHBIX MAcCIITaly SBICHHUS, TO €CTh MOMOOHBIX IPYT
Jpyry. AOGpHC KpOHBI JaHHOH ITOPOJBI IepeBa BIIOIHE HMOBTOPAETCSA B OKOEME €ro (hOTOCHHTE3NPYIOIIETO
mcra. OOmauHbIi MOKPOB B aTMOCdepe cieayeT crennduke ananadra 3eMHON MOBEPXHOCTH; IOCTESIHAN
K€ BOCTIPOM3BOJUT INTyOHHHBIE T€OIOTHIECKHUE TIACTHI.

3ameTHM, 9TO HE TOJNBKO APEBOBUAHOE BETBICHHE, HO U TI00ast Jorapu(MuUecKas CIHpatb — TOXKE
cnenudmyeckas ppakTanbHas CTPYKTypa.

U3 xyprama «B mmpe Haykm» Ne 4/2003 mpuBenéM BaXKHYIO CIIPaBKY, KacalOIIyIOCS CBOWCTB
(pakranos.

- OpakTanbHyI0 TeoMeTpuio paspaboran bernya MaHmensOpoT, 3aHUMAaBIIMICS HCCICIOBAHUEM
CIOXHBIX cucTeM B 60—70-x rogax XX Beka. YTOOBI MOJUEPKHYTH (parMeHTAIEHOCTh H aCHMMETPHYHOCTD
n3ydaeMbIx puryp, Maunens0poT Ha3Bal UX QpakTajaMy OT JATHHCKOTO ciIoBa fractus (cIoMaHHBIH).

- ®paxranmam CBOHCTBEHHO CaMOIOOOWE; OHU BHIIVIAAAT OXMHAKOBO IPU JIFOOOM YBEIHYEHHHU.
Kaxxaplit ManeHbKui 371€MEHT CTPYKTYpPhl OU€Hb ITOXOK Ha BECH Y30P.

- CymecTtByeT aBa BHAa CaMOMNOAOOWS: TOYHOE WU CTAaTHCTHYECKoe. VICKyCCTBEHHOE [epeBO
JEeMOHCTPHpPYeT TOYHYIO ITOBTOPSIEMOCTh Y30pOB TpH JIIOOOM YBENMYCHHMH. Y HACTOAIIETO JepeBa
TIOBTOPSIETCSI HE CaM PHUCYHOK, a €0 CTaTHCTHYECKHE XapaKTepHCTHKH. B OONBIIMHCTBE €CTECTBEHHBIX
(hopM IpOCIEeKNBACTCS CTATUCTHIECKAST CXOXKECTb.

- I'maBHas xapakTepucTuka 1000TO (hpaKTana — ero pasMepHOCTh, WM CIOXKHOCTh. B eBKIMI0BOIT
TEOMETPHH 3Ta BEIMYMHA BBIPAKACTCS IEJIBIMH YHCIAMH; PAa3MEpHOCTh (ppakTanma — BeIMUIMHA IPOOHAs.
Hanpumep, pazmepHOCTh (hpakTanpHOM IHHAK Beeraa Oonbie 1 1 MeHbIe 2.
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Emé pa3 nepeBeiéM B30p OT BUXPEBOT0 HCTOKA K OYHHO TEKYIIUM PyKaBaM €T —
OT CITUPAJIH K BETBJICHHIO, TO €CTh OT 00paTuMoro (paxraja Kk HeoOpaTuMoMy. B yHucon
00IIKM TIpolieccaM-NMPUHIMIAM BeAyT ceOsl CTpyH Tasa, JKUAKOCTH, KOTa BPBIBAIOTCS B
HEOTPaHWYECHHBIN 00BEM APYTOH CIUIOIIHOW Cpebl: Y3KOe IaMUHAPHOE IBHKEHHE CMe-
HSIETCS BUXPEBBIMU YCTOMYMBBIMU KOJIBIIAMH, IIEPEXOASIIMMY 3aT€M B TypOyJIEHTHOCTB,
rae OyicTBYeT U BETBHUTCS NepemMennBanue (Koyax 5). [I[poH3UB )XKUBUTEIBHYIO IOYBY
TYTO 3aKpy4Y€HHBIM B CIIHPAb POCTKOM-3apOJBIIIEM, IOTHUMAETCS OT 3€MJITH, TSHETCS
K CBETY JAPEBHUH MANIOPOTHHUK, PACKPBIBAsl CBOU M3pE3aHHbIE 3eleHeromue o0parus. 1
Kak TIIyOOKa IPUBBIYHAS 3pUTENbHAS aHAJIOTHS MEXKIY PUCYHKOM AepeBa M IBOIIOIUOH-
HBIM JpeBOM (ritoreHe3a (0T kuBoi kieTku 10 Homo Sapiens). «9TOT pruCyHOK BO BCexX
Macmradax Mbl BUAEIH Ha gpeBe ku3HU. OH ObUT 0OHApyKEeH y MCTOKOB YE€JIOBEYECTBA
Ha IMIaBHBIX 3Tamnax ero pa3BuTHa. OH MPOCMaTPUBAETCS B CIOXKHBIX IO CBOEH NMpHUpPO-
Jle Pa3BETBIECHUSAX, B KOTOPBIX CMEUIAHbl HBIHE HAllMU U paceD»y, — uutaeMm y IL.Teitsp
ne apnena B «®eHoMeHE YenoBeKa». DTOT BBLAAIOLIMKCS aHTPOMOJIOr U (Guitocod
XX croneTtus H300pa3uil ApKyIo KapTHHY CTaHOBJIEHUS Ha 3eMJIe BEJTMKOTO KOCMUYECKO-
ro pesa XKusnu.

U xak moboe npeBo, oHO He OecionHo. LiBeTeHne ero — BecHa 3eMHON HOOC(hepbl
— HOBOE, 0oJiee COBEPILICHHOE COCTOSHIE SIMHOTO TNIAHETApPHOTO Yell0OBEYeCTBa — BO3-
BbILIIEHHE YenoBedyeckoro Jlyxa.

Buaut 4esioBek, kak TBoput Ilpupona

W30 nHs B AeHD, U3 BEKa B BEK, U3 THICSUEIETHS B THICAYEIIETHE BUEI YETOBEK, KaK
TBOpHUT Ilpupona. I[1o3T BocneBan €€ rapMoHHIO, €€ KpacoTy, ToJ4ac ¥ HE MOJ03peBad,
YTO B MOITUUECKUX MPO3PEHHUAX U 00pa3ax CTOSII PSAOM C BEIMKAM TaHHCTBOM, Kacascs
€ro BOJIIIIEOCTBOM CBOEro TajaHTa. He moTomy 1 MbI yBepeHBI, YTO IPEBHUN YEIOBEK
3eMiTi 3HaJI MHOTOE... A MOXET OBITh — M OOJIbIIIe HAC?

[Mocturas mup 00pa3HO, MOAT, XYAOKHUK, MY3bIKAHT — YEJIOBEK CTOJIb e BEPHO
BOCIPHUHUMAII €TO ¥ 0TOOPayKall, KaK U €r0 COTOBAPHII-YIEHBIN, CTPOSIIHIA aOCTpaKTHEIE
Mozenu. Ecnu nepBblil, TBOPS, OTCEKAaeT OT IIBIOBI BUACHHOIO, OT MOHOJIMTA MpaMopa
JIMIITHEE, TBITAsCh OCTABUThH CYIIHOCTHOE, CO3BYYHOE ceOe 1 BCeM, TO BTOPOH crieudu-
KOW CBOETO MBINIJICHUA YCTPAHSIET YaCTHOCTH B TOTOKE COOBITHH, MPOIECCOB, TOHOCA
JMIIb TJIAaBHOE, OISITH K€ OTBevaroliee cede u MUpy. Tak Kaxablid U3 HUX MOJHUMAETCS
Ha 0oJiee BBICOKHIA, 0000IIAIONIHI YPOBEHbB, TJIe MCUYE3aI0T CllydaliHOCTH Hu3miero. 1
HET KpuJamieil pa3HuIbl MeX Ty TBOPIECTBOM 00pa3zaMH U TBOPUECTBOM aOCTPaKIUsIMH,
TBOPYECTBOM 3MOLIMOHAIBHBIM U UHTEIIEKTYaIbHBIM, TBOpYECTBOM EBBI 1 Aama. 910
BCErja — MOCTH)KEHUE UCTUHBI, €CJIM IOCTHKEHNE UCKPEHHEE.

YHHUBEpCATBLHOCTh PU3NUECKUX KOHCTAHT, 3aKOHOB IIPUPOJIBI, IIPOIECCOB, CTPYKTYP
BcenenHoll Ha Bcex €€ ypOBHSAX HAIIETO MaTepUAIBHOTO MPOSBICHHS MO3BOJSET YyB-
CTBYIOILIEMY CEpAIly U IPOHUIATEILHOMY YMY 3aMedarh B KaJleHZ0CKome MoJo0Hs Bax-
HeWIve MPUHIUITEI MEPOyCcTpoiicTBa. Eciin 00pa3bl — abcTpaKIuu cepiia, BEIPaKeHHBIE
Ha JOCTYITHOM BCEM SI3bIKE YEJIOBEUECKUX MOHATHH, NEPEKUBAHNN, TIOCTYIKOB, TO JUIA
Hay4YHBIX a0CTPaKIM{ — JHIIb HHOW A3BIK, OMUPAIOIIMICS Ha ammnapaT MaTeMaTHYeCKUX
MOHSTHH, 3BydaIInii Onaromaps opkectpy mudp u uucen. OH TOXe CO3JaH JIFOICKUM
OIBITOM KaK pe3yJbTaT B3auMonaeHcTBuUs lIpuponsl ¢ mopoxa€HHBIM €10 YenoBekoM —
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3CHEePaHTO B UX HECKOHYAEMOM Jiuaiore. Takoi 361K HEMHUHYEMO COAEPKUT 3aKOHOMEP-
HOCTHU IEPBOMCTOYHMKA. 33J0JIT0 10 HAC BEJIMKHHA APUCTOTENb MOHUMAJ, YTO IHUCIO
€CTh CYLIHOCTb BCEX Belllel, M opranuzanus BeeneHHol B €€ onpeaeneHusX npeacTas-
JsIeT co00# BOOOIIIEe TAPMOHUIECKYIO CUCTEMY YUCENT U UX OTHOIIICHUI.

W3nayansHoe EQMHCTBO NPUBOAXUT K MHOTOOOPA3HUIO, COXPAHSIET €T0, a TEM CaMbIM
— 1 ce0s1. Tak sBoronnonupyet BeenenHast, ku3Hb B Heil. Tak BO3HUKAET, pa3BUBaeTCS
4rcioBas OECKOHEYHOCTh, WSl B HOTY CO CMBICIIOBOM — B pHTMeE Yepeayromuxcs a3
JUHAMHU3Ma HEUYETHOTO M YPaBHOBEIIEHHOCTH 4€THOrO. VI3 Hyns (HMYTO, BaKyyM) depe3
enuHuLy (1eib, MyTh, 1a0), 3aTeM JBOKKY (TOJISIPHOCTh, PABHOBECHE), TPOUKY (TIOIBHK-
HOCTb, CBI3aHHOCTH), YETBEPKY (3aMKHYTOCTh, COXPAaHHOCTH), MATEPKY (KUIHEHHOCTH,
PHCKOBaHHOCTH), IIECTEPKY (TrapMOHHMIO, J1a1), CEMEPKY (TI03HAHKE TaiHBI, TBOPYECTBO)',
BOCBMEPKY (CTaOHMIIBHOCTD, YCIEIIHOCT) — K MOJHOTE AEBSITKH, 3aBEPIIAIONICH UKL
JECATh — 3TO COBEPIIEHCTBO M HAYal0 CIEAYIOMIEro IuKia. Ynuciao — He TONBKO M He
CTOJIBKO aKT Ilepecuéra, CKOIbKO — KaTeropus kauyecTsa. [ eauHuIa Kak CUMBOJI Hadaja
U IIeNIN — CBA3YIOIlee 3BEHO Bcex mocTpoeHuil. [loaToMy ecnyu HpaBCTBEHHBIE OCHOBBI
OBITHS IPOU3PACTAIOT M3 HENIP CaMOM JKM3HH, TO NCTUHHOE TIO3HAHNE PACLIBETAET JIUIIIb
Ha SICHOM T10J1e 100pa: 5 + 1 = 6, To ecTh LeNb KU3HU ecTh TapMOoHus; 6 + 1 =7, To ecTh
LI€J1bI0 TAPMOHMH SIBJISIETCSI TBOPYECTBO.

3HaKM 3aKOHA 3bI0BIO 3BCHSIT.

B 3BOHKOM 3aTHIIIEE — 3HOSI 3a0BEHBE.

30By 37aTOMY 3€MJIA 3ByYar.

B 3amke 3a0BITOM 3HAIOT 3HAMCHBDL. ..
AH. 1993

* Hewmssectnsiii punocod XVIII Bexa Jlyuc Kmox Cs. Maprtun mpoBo3riacui muppy 7
Bemytielt mudpoit nposeiaenHoi Beenennoi [33].

Konnax 7. BeTBswuecs BUXpu — panékme n 6nuskuve
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30J10TOI1 BCeTeHCKMIT BUXPh

Buxpesrie 00pa3oBaHus, CliMpalbHble CTPYKTYPhI Pa3HBIX MacIiTaboB U CBOWCTB,
IPEACTaBICHHbBIE KAaK B MUPE )KUBOH (3€MHOM), TaK U «HEXKHUBOI» IPUPOJBL, a TAKXKE He-
papXuyecKy OpraHM30BaHHAsl pa3HOMAacIITa0HAask HUKIMYHOCTh, IPSMO M KOCBEHHO IO~
CKa3bIBAIOT, 4TO BcenenHas Kak [elIOCTHOCTh Pa3BUBAETCS «I10 CITUPAIH, a €€ KOCMOJIO-
THYECKOE pacliMpeHHe MOKET UATH BIOIb PAJUAIIBHON COCTABISIOIEH CIMPAJIBHOIO
10 XapaKTepy pacIIupeHus.

[IpssmMpIMu TOKa3aTebCTBAMU HayKa TMOKa He pacronaraer. Ho Mup yctpoeH mo
KOHOMHOMY IpPHHIMIIY AHAJOTHM, KaK pa3 M 00ECIEeYMBAIOIIEMY €My LEJIOKYITHOE
EnuncTBO. OTO BOOAYIIEBISET M CTABUT OPUEHTHUPEL. B TO ke BpeMs MOSABISIOTCS U CBO-
€ro po/ia JOKa3aTeNbCTBA.

B nocnegnue roapl U3MEPEHO KPaCHOE CMELIEHNE JINHUN B CIIEKTPE CBEPXHOBBIX
3BE3 B caMbIX Aanékux ramnaktukax (~10 mupn cBeToBbIX neT). U caenaH BBIBOA, YTO
B panHel BceneHHO#, nmocie HHQISIMOHHOTO CTPEMHUTEIIBHOTO «pPa3lyBaHUM») H3-32
B3pbIBA M HECKOJIBKHX MIIPA JIET 3aMEAJISIOIIErocs HM3-3a npeolnagaHusi TpaBUTalU-
OHHBIX CHJI pa3yiéTa BEIIEeCTBa, 3aMETHas poJib Nepelia BcE ke K HEKOTOPBIM CHIIaM
OTTAJIKUBAaHUS, U pacIIupeHne Tenepb yckopsercs. [loka coBepiieHHO He SICHO oTYe-
ro 3T0 mpoucxoaut. PakTop, OTBETCTBEHHBIH 3a 3TO YCKOpeHHE, 00pa3HO OblI Ha3BaH
«TEMHOU 3Hepruei», oHa orpoMHa: coctaisieT 70 % OT MOJHOM IMIOTHOCTH JHEp-
ruu Beenennoii. (Ho To He «TéMHast (CKpbITast) Macca», KOTopas Toxe rpeolnanaer —
B 10 pa3 mo cpaBHEHHIO ¢ BUJIUMOM MacCOi; HaBepHSIKa OHU KaK-TO CBSI3aHBI, HO €CJIU
NepBas pacTIATUBACT «BO3AYIIHBIN mapuk» (puzndeckoi BeeneHHOH, To BTopas yaep-
JKUBAEeT €ro oT pas3pbiBa.) Hamo cka3aTh, 4To B ompeneI€HHOM CMBICIIE «TEMHAs dHep-
rus» Qurypuposana B Teopun A.DWHINTEITHA B Ka9€CTBE TaK Ha3bIBAEMOTO «KOCMOJIO-
TUYECKOTO WIEHa» €r0 YpaBHEHUH.

B nocnennue ronpl MOCTPOSHHYIO KapTy paclpeneieHns aaéKuX TajJakTHK B code-
TaHUM CO CTPYKTYPOH PEIUKTOBOTrO PoHA, KaK 0Ka3aaoCh, TOXKE HEBO3MOXKHO OOBSICHUTh
0e3 aToi TEMHOH SHEPruy, 3amoiHsIomed BeenenHyio u 3acTaBismonei €€ yCKopeHHO
pacmupsThes. ITO yKe HE3aBUCHMOE TIOATBEP K IEHHE MTOJ00HOTO YCKOPEHUSI.

Cam xe (akT yckopeHHsl pa3néra rajJakTHK CBUAETENIBCTBYET, YTO AAHHBIN Mpo-
L[ECC MOXKET IPOXOAUTH 110 3aKOHY BO3PACTAIOIIEH IKCIIOHEHTHI:

/R, = exp[8«(InB)/nT,], tne » — paccrosuue, ¢ — Bpems, R, u T, — XapakTepHbIe
pasMep U BpeMs, 3 — HONOKUTEIbHBIH napamerp, OONBIINH €UHULBI, OIHMCHIBAIOIINN
KPYTH3HY SKCIIOHEHTBI, MJIH 3aKPY4E€HHOCTh BETBEH JIorapu(MHUUECKON CIMpan KaK pe-
3yJbTara BpalleHust 9KCIIOHEHTHI ¢ nepuonom T, (I o, [92]). Ho st skcnioneHnmanbHo-
TO Mpolecca YCKOPEHUE HE OCTAETCs MOCTOSTHHOM BEITMYHMHOM, a TOXKE PACTET MO TOMY
e 3aKOHY, OyATO JeHCTBYeT M3BHE HEeKas AONOJHUTEIbHAs TAWHCTBEHHAs CHJia, «pac-
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TaCKMBAIOIIasH» TaNaKTUKH B PaIUaIbHOM HAIlpaBiIeHUH U BCE Oosee u Oosee yBeIndu-
Baro1asics 1no Mepe pacmpenus Beenennoit. Tak win uHave, yCKOpeHHe B MacmTadbax
Bcell BeeneHHo# B coueTaHny ¢ TUIIOTETHUECKUM OOIINM e€ BpalleHueM AT KapTUHY
TUT@HTCKOTO packpydnBatomierocst Buxps. 1 Torma kpacHoe cMmemnieHne CIeKTPaabHBIX
JVHUH y JaNEKUX TaJaKTHK U €CTh IPOSIBIEHUE 3TOr0 pacKpy4IUBaHHsA!

MpI npunep’uBaeMcsa MHEHHSI, 4TO BCEIEHCKUH BHUXph — 30J10TOH, BO BCSIKOM CITy-
yae, B COBPeMEHHYI0 310Xy. T0 €CTh MOJOKHUTEIBHBIN MapaMeTp [3 paBeH YnCITy 30J10-
toro orHowmeHus O ~ 1,618... 0o He TobKO Ha 3emile, Ha )KUBOM 3eMJe, HO M BO BCEH
kocHOHM mpupoae — B ConHeuHol cucteMe, ['amakTHKe M OT 3JEKTPOHA 10 TOPU30HTA
COOBITHI — BCIOY MPOSIBIISIET ce0s MMEHHO 30JI0Tasi TAPMOHHMS, WM 30JI0TOE MoJI00He,
30s0Toi m3omMopdusm [92]. Uncno @ — cronk ke PpyHAaMEeHTAIbHAS KOHCTaHTA, KaK U
OCHOBaHHME HaTypajbHOro jJorapudpma e = 2,718... (O?~ 2,618...), uncio © ~ 3,1415...,
(u3nveckre KOHCTAaHTHI — CKOPOCTh CBETa B BaKyyMe U mocTosiHHast [1nanka. Bee oHn
OpraHM3YyIOT Hallly BceneHHyo NONCTHHE Kak 30JI0TYI0, a TIOTOMY — KUBYIO0! KOHCTaHTEI
9TH MO CYLIECTBY SIBISIOTCS «IPapOJUTEISIMN» (HPU3NUECKOTO YeloBeKa B (PU3NUECKON
BceneHHol — BCIOMHUM aHTPOITHBIM MPUHLKIIL.

MOoXHO 1yMarTsb, 4TO apaMeTpsl BUXps CTaHOBATCS TAKOBBIMHU JIUIIB HA ONIPENIEIEH-
HOM dTarie pa3BUTHs BceneHHoit (cM. KoHel V TI1.), TOrAa U MOSBIIAIOTCS Ha aBaHCIICHE
(u3nvecKoi HBOJIIOINN — PACTUTENBHBIA MUP, JKUBOTHEIM, JIa U caM YenoBek. HaBepHoe,
«tpyxuHa» Buxps Obuta Hambosnee ckara Ha WCXOAHOM 3Talle PaclIMpPeHHs, TO €CTh
B MOMEHT MOJHHEHOCHOTO Pa3lyBaHMs M3-3a CHJI OTTAJKHWBAaHUS — BHYTPEHHETO JaB-
JIeHWsI, HO TIPY 3TOM YKa3aHHBIM MapaMeTp He OJHKEeH ObUI IMPEeBOCXOAUTH HEKOTOPOTO
ornacHoro 3HadeHus1. ViHaue Obl IpyXMHA PacIUTIONIIIIACH, HE BBIAEPKAB CTOJIb MOIIHOTO
cKaTus B cUHTYIsipHOCTH. OfHAKO eif mpuAaH ObUT TaKoW MMITYJIbC, YTOOBI 0OpecTu B
HYXHOE BpeMsl HeoO0XoMoe pacciiabiienne (0CTaHOBKY mociie «Brimoxa» BeenenHoi
—cM. VI ). Ilo HammM oreHKaM, mapameTp 3 He MOXeT B (pU3M4ecKOM MHUpe Tpe-
BOCXO/MTh Benuunbl B, = (8:3)** ~ 4,36 (cm. puc. 1 B, m1. I). YMeHbIIasACk, 3HaYCHHE
3TO B MpoIrecce 3Bomonny BeeneHHON qocTuraeT KOM(QOPTHOTO ISl HAC 30JI0TOTO HIIH
OJIM3KOTO TOMY 3HA4YEHUs, MOPOXKAasi BCE MHOrooOpasue (hIyKTyHpYIOLUIUX BOKPYT HETO
KPACHBBIX — 3010TbIX — CTPYKTYD.

Omnoxa sra — nognmuaHoro PABHOBECUS u qns camoii mpykuHbel. Bo3MoxHO,
BCEJICHCKMH BUXph UMEHHO B Takue BpeMeHa OKa3blBaeTcsl Hanbosnee yctoituuseiM. Ho
BOT B HEM HauWHaeT ceOsl MPOSIBISATh UMITYJIbCH HeBe1oMOi CHIIbI, yCKOPSIOIIUE pac-
IMpPEeHHe MPOCTPAHCTBA, CITIOCOOCTBYIOIIHE €IIé OONBIIEMY PACTHKEHHUIO MPYKUHBL. W
OHA OTKJIMKAETCs] Ha MOTYYMH TAaMHCTBEHHBIN 30B, HAyLIMi u3 e€ nryOuH. M nocrenen-
HO M30MOP(H3M MEHSET CBOM 30JI0THIe MPHU3HAKH: MapaMeTp [3 YMEHBIIAETCS BIUIOTh
JI0 3Ha4YeHMS 1, TO €CTh 0 TOXAECTBa, 10 Bemmkoro EnuncTa, CnusHus (HaBepHOE, B
Hyxe!) Bcero u Bcst. PU3MUECKH — 3TO yXKe TOP)KECTBO 3HTponuu. Ho pactsHyTas no ymo-
pa npyXHHa BHOBB COXXMETCS — BeeneHnas ckosarncupyeT K KoHIly MaHBaHTaphl, K Gu-
Hany IlposBienus, u Bcé yilnér ma nmokoi B [lpamaitro. Jlo cinemyromiero [IpoOyxaenus,
70 Apyroit MaHBaHTaphl ... A TIOTOM BHOBb BBITAJIKMBaoliee B BbITHe HHOIAHMOHHOE

* Kak 0 ToM moBenana uenoBedecTBY JpeBHssI MyapoCTh, «II0 3aBEPIICHHH MPOIIION
Kanbmel, 6oxecTBeHHBIH bpama mpoOyawics oT cHa HOUM M y3pen Beenennyro myctoro. Jlanee
Bpama BHOBb HauuHaeT Cemb TBopenuii»...(E. M. Pepux, 1921-1922 [60]).
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paciMpeHre, BpeMEHHOE €ro 3aMEIJIEHUE, U CJIEIOM — MOIIlb OTTAJIKUBaHUs, pa3ieTa,
yckopsiromuiica «Beiaox» B Benukom u BeuHoM JIpIxaHum. ..

He TakoBa i1 BO3MOKHAsI KApTHHA )KU3HU Hariel BeenenHoii? A Mbl, €€ ooutarenu,
HE HAaXOAMMCS JIU B CaMOM HauaJjie TOTo BeJUKoro akta [IpeoOpaskeHus, Koraa uepe3 S0HbI
JIET Ha4YHYT CMAAaTh 30JI0ThIE O/ IbI 1 JlyX cTaHeT roTOBHTHCS K cBoeMy [IpoOyknennro
Ha BCEM MpOCTpaHCcTBe MeTaranakTuku?”

JelicTBeHHasi Marusi Bo10BOpoTa, miu — «TaHyem Bce!»

Tanen gapyer He TOJBKO yINOEHHUE CIaKEHHBIM JBM)KEHUEM, BUXPEM SMOLUH, HO
M CITIOCOOCTBYET ONpPENeNEHHOMY MEeIUTAaTUBHOMY HACTpPOIO, KOHIIEHTPALlMH BHUMAHHUS.
Bpamenue (0e3 npoaBuKeHUs: BIOJIb OCH) AAET CUCTEME BO3MOXHOCTb «OIVISACTHCS,
MIPUHOPOBUTHCSI K OKPYXEHHIO, CIIOBHO «IOTONTATbCcd HAa MECTe» Iepe] TeM, Kak
NPOJOJDKUTE MyTh. JTO — KaK OCBOUTH T'OPU30HTAIBHYIO IUIOCKOCTH, YTOOBI 3aTeM
PHUHYTBCS BIOJb €€ BEpTUKAJIN. B TOTE, INI0CKas BpaIlaroIasicsi CACTEMA KIIPOTACKUBAET
ce0s yepe3 y3Kui [MINHAP OPOCTPAHCTBA, IPOKIIA/IBIBACT CBOKO 00BEMHYIO «BPEMEHHY IO
HUTb», CKPY4YEHHYI0 U3 «MUPOBBIX JIMHUI» BCeX €€ nmojacucreM. Takoe NpOHUKHOBEHHE
B JIOHO TPOCTPAHCTBAa — C BpallleHueM — Haubonee 3¢G¢EeKTUBHO: OHO HE PBET €ro, a
TUTaBHO Ty/Aa BCTPaMWBAETCs, CKPEIJIsAs, HO HE Hapyllas pa3M4HbIE CIOU U MOIYypPOBHH.
N s1o ects mpunnun LHITYPVYIIA, oratons HE I'BO3/S. ['Bo3ne pBET 00BEM KECTKO,
OCYILECTBIISISL €T0 MPOKOJ, IpoboaeHue. Bor nouemy moOble Quisl B IPUPOAE, BETBb,
KOpEHb, IEMCTBYIOT TaK WJIM MHAa4Ye KaK BUHT — JIEJIMKATHO, ITOIIar0BO, OCTOPOXKHO.

C omHO¥ CTOPOHEI, BpalleHNE MPUAAET CUCTEME B KaXKIBIH MOMEHT YCTOMYHNBOCTb,
C Ipyroil — IMEHHO paBHOBECHE TPeOyeTcsl Ul HENIPEPHIBHOIO TUHAMHU3Ma IIPU SKCIIaH-
CHH M OCBOEHHMH HOBOTO IPOCTPAHCTBA, HOBBIX BO3MOKHOCTEH. HeoOxomumblii mokoit
JIOCTUTAETCsS BCE TEM e BpaIlleHHeM, HO OOHapy KMBaeTCs JIMIIb B €r0 IIEHTpe, Ha OCH,
(hakTHUeCKH — B JKepJie BOJOBOPOTA, B CHUHIYIsIpHOCTH. A Takxke B llpanaiie, roe yxe u
HET caMOoro BpalleHMs, KaK HEeT U AbIXaHus, a JUIIb €ro 3ajiepxkKa nepea BergoxoM nnm
Bnoxom®. Tak «Co3narenb MOJIOH HEOOO3PUMOTO CIIOKOWCTBHS CPEAM OCCUMCICHHBIX
nmexenni» (E.U.Pepux, 1921-1922 [60]).

Cxpy4eHO BOJIOKHO 12 TKETCH TKAHb...

[peBHUil 4eT0BEK KOrAa-T0 HAyYHJICA NMPSCTh NPSKY: CKPYYUBAas 10 1BA BOJIOKHA,
JIOOWBAJICS TOJTOBEYHOCTH HUTHU U MMOTOMY MOT U3TOTOBJIATH OACKIY. ITO HATOMUHACT
T€ MPOLIECChI, KOTOPbIE MPOUCXOAAT B (hu3nueckoii BeeneHHol co qHs €€ 3apoXKaeHUs 10
odopMIIeHHS BHEITHETO 00IMKA B BUJIE HECMETHOTO KOJIMYECTBA TEJ.

U B camom gene. Bo-miepBbIX, B CBOCH IETOCTHOCTH JIFOOOW MPUPOIHBIN MPOIIECC,
SIBIICHUE, CTPYKTYpa — TOJISIPU30BAHBI, JIBYSAUHBI, TUXOTOMUYHBI, OMHAPHBI. BO-BTOPHIX
— TaK WIK MHAa4Ye MOJBEP>KEHBI TOBOPOTAM, KPYUEHHUIO, TO €CTh BpalleHHo. BenoMuum,
YTO KOTJIa JIFOIM 3aHUMAFOTCSI TKAUe€CTBOM, M HEOOXOUMBI HUTH, MHOTO. 1 HUTH HOIK-
HbI OBITH HE MPOCTO JIMHEHHBI ¥ MPSIMbI, a 0053aTEJILHO CKPYUYEHBI, CBUTHI (KCTATH, IO
MIPaBIITY IIPABOTO BUHTA — KOO TIpaBoii pyKoii). Torma ocHOBA M YTOK HE paciaayTcs, Co3-
JlaHHAs TKaHb CTAHET IPOYHOMU, 3ACTUYHOMN, THOKOH, TOTOBOM K JParupoOBKE — COOpKaM
U CKiagKkaM. E€ MOXKHO JIeTKO ¥ KOMITAKTHO CIOKHTh, CMaCTEPHUTh U3 He€ ynoOHYTo, IMo-

" Cwm. xoren V u VI o
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BTOPSIOIIYIO KMBOH OCTOB OXPAaHHYIO 000JIOUKY, M HE OJHY, CKPBITh OT IJ1a3 MOUTMHHOE
TEJ0, BRICTABUB HAITOKA3 JIMIIIh HEKYIO HILUTFO3UIO ero — Maito. Tak, BepoSTHO, «0O/ieBaeT-
Cs» MaTepUaIu3yIoIIeecs MPOCTPAHCTBO, MPSYa OT HAC MHOMATEPUAIBHEIC CYOCTaHITUH
HEBUJIMMOTO TOHKOTO TIJIaHA.

He noromy nu kpydeHue, win pazHoMaciiTaOHasi 3aBUXPEHHOCTh, HAIIETO (U3H-
YECKOTO MIPOCTPAHCTBA — €0 HEOTHEMIIEMOE KauyeCTBO, KCTAaTH, HEPA3PhIBHO CBA3AHHOE
¢ kxpuBm3HOU? Ecim n3HavanpHO KaKaas TOYKa B HEM 3aKpydeHa, Kakmas JTUHUS €CTh
BUHT, TO TaKO€ IIPOCTPAHCTBE B OCHOBE CBOEH YIIPyro, COXpaHHO, KOHCEPBATUBHO, CKa-
TO, 3KOHOMUT YHEPTHI0, KOHIIEHTpUPYeT nHpopManuioo. OHO 1aéT maHc, BO3SMOXKXHOCTh —
K PaCKPBITHIO, CHOCOOHOCTh — K pa3BUTHIO. [IpOCTPaHCTBO JTOKAIBHO CBEPHYTO B TyTHE
crupany. 3Ha4uT TaKOBO OHO U Bc€ B 1enoM? Pacmmpenue BeeneHHoil — He nHave, Kak
NPYKUHHOE pa3zkaTue B KaXKAOH TOUKE U LIETUKOM C COXPAaHCHUEM MaMSTH O MPEKHEM
COCTOSIHUH, BUXPEBOC ABMKCHHE CO CTPEMIICHUEM KOTIa-HUOYIb BHOBb BEPHYTHCSI K HC-
TOKaM, HO y>K€ 00OTaTUBIINCH HOBHIM HETIOBTOPHMEIM OIIBITOM.

B omHoli u3 crareli mo HaOMIOACHUAM TOJSPU3ANMN U3ITYYCHUS 3BE31 B IByX TO-
nmoBuHaX HebocBoma (kypHan «Naturey, T. 298, 1982) menaeTcst BEIBOI O BpallleHHH
BceneHHON Kak [EIOCTHON CTPYKTYPBI; MPU4EM mepro paseH 6 - 10'° yet, u meHTpo-
OEKHBIC CHJIBI, IOPOXKIACMBIC STHM JIBHUKCHUEM HE MO3BOJISIOT €1 HE PACIIUPATHCS. DTO
BITOJTHE COTIIACYETCS C aBTOPCKUM IIPEACTABICHUEM O TII00QTFHOM BpalieHnn Beenenaon
[82], a TakKe C MO3UIMAMHE PsiJia aBTOPOB .

Kak ckazaHo B BOCTOUHBIX NOKTpHHAX, lIpocTpancTBo, Oynyun Jlonom Beenennoi,
ecth Okean OrHs, u nepsuuHoe OTHEHHOE BENIECTBO 00pa30BaIOCh IIPU SIPOM Bpalile-
HHMU SHepruu 3Toro Hepuaumoro Orus. nes coTBopeHus MUpa, Hanoao00ue NaxTaHus
OxkeaHna, To)Xe TIpEIoNiaracT HAJIMINEe HEMPEMEHHOTO M3HAYaLHOTO BPAIIESHUS — KaK
3anmora EnquHCTBa M HEOOXOAMMBIX JJIS pa3BUTHS — NOJSApU3anH, TuddepeHIInaIim Ma-
tepuu. [1e BpamieHne — TaM COOMpaHUe U OTCEB, TaM YCTOMYMBOCTD U JBHXKECHUE, TaM
MIPUTSHKCHHUE, MATHETU3M, HO M OTTAJIKHBaHUE. BUXPH K€ yMEIOT MHOKUTHCS — «Pa3MHO-
xKarbes» (pusuke 310 3HaKoMO)! B Tom Benmukoe ux coiictso JEJIMMOCTU. A nenu-
moctb ecTh cama JIOBPOTA u JASHUE. TakoBet Orons, Maruut, [{yX — IepBOOCHOBBI
Bcenennoi. /lemuMocTh OTHS €CTh TIIAaBHOE €r0 CBOMCTBO M CHIIa, 00sS3aHHOE €0 HEUC-
TOIIUMOCTHU. TakoB U uynecHbIl bnarogarHelil OTOHB. ..

JIBa BOIOKHA —3TO Mapa, a 3HAYUT — BMecTe, psiom! JIiist paBHOBECHS, IS yCTOMYHBO-
ro nuHaMr3Ma. BeIoTCSl B MpoCTpaHCTBE ABE BUHTOOOpa3Hble crimpain, ooeraror ComHile,
a BMecte ¢ HUM U [amakruku LlenTtp. U 310 ciien 0co0oif mmaHeTHOH mapel — 3eMild J1a
JlyHbl, «JTI0YKH U Marepu» (COrIaCHO TEOCO(UH), KOTOPhIE HUKAK HE MOTYT PaccTaTh-
cs. VI moBepsitoT MpOCTPAHCTBY 3aleduaTiieTh U COXPAHUTh ceOs HABEYHO B HE3PHUMBIX
«cBUTKax Axamm». Tak, K&Kl CITyTHHK CYIIECTBYET CO CBOMM BOXKaThIM: EBporma —
¢ IOnurepom, Tutan — ¢ Caryprom, ConHile (MM apyTas 3Be3/la) — ¢ TATAaKTUYCCKUM
Ilentpom (ObITH MOXeT, TaMm Hatre Llearpansroe JlyxoBHoe Conane?), cama ["amakTuka
— ¢ emé 66abM LleHTpoM — BenmukuM ATTpaKTOpOM B HAITPaBICHUH CO3Be3/1us J[eBbI .
Jlaxxe 3eMHBIC MOJUTIOCKH B CIIMPANBHBIX ckadanapax (Haytuinyc, BuHOTrpaHas yiuTKa)
B OTBETCTBCHHEHININI TIEPHO CIIAPUBAHUS MPOKIAABIBAIOT BABOEM TOPOTY B OymyIiee.

* Cwm. crarsio JI.B.Bopucosoii B [TpunoxeHn.
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Uewm He nBoriHas crimpanb? Tak u 3emist ¢ JIyHO# — KuBast 1BOITHAS CIIMpalb IPOCTPaH-
ctBa. JKupas 3emiia na JIyHa, Korga-To OTAaBIlas HaM KU3HEHHBII UMITYJIbC K Pa3BUTHUIO,
MIOYMBIIAs HBIHE BO CHE OOCKypaluH. ..

A 4TO e CITUpai TUTIOCKUE, KOTIa BPALIEHHE CTOIb CHIIBHO, YTO CIUTIOLIMBAET BCE
TEJI0 CUCTEMBI? DTO rajJakTUKH, [IOX0KUE HA HAIlY, YbH «PYKaBay HACBILIEHBI MOJOIBIMU
TOPSIMMMHU 3BE3/1aMU C OCTaTKaMH CBOMX «THE3/I0BHID — MbUIbIO U razoM. U Bcerga ria-
BEHCTBYIOIIHX, SIPKUX CIIMPAJIEH OIATH )K€ JBE, JOMOIHUTEIHHBI JINIITh OTBETBICHMS.

AHanorn4Hasi KapTuHa HaOIIONASTCs U B TIPOTOILIAHETHBIX AUCKAaX BOKPYT 3BE3: C
MOMOUIBIO TeJIecKomna UM. Xab0ma moaydeHo 4é€Tkoe n300paskeHre MbUIEBOTO AUCKA BO-
KPYT MOJIO/IOH 3Be3/IbI B cO3Be31Mu BecoB Ha paccTosiHuH 320 CBETOBBIX JIET OT HAC; BO
BHEIIHUX OOJIACTSIX AMCKA eCTh JBa NU((y3HBIX CIIUPAIBHBIX pyKaBa. Pacyérel yuéHbIX
MOATBEPKAAIOT, 4TO 00pa3oBaHKe MIAHET-TUTAHTOB HEMUHYEMO H3-3a Pa3BUTHUS TPaBH-
TaIlMOHHOM HEYCTOWYMBOCTH BO BPAIIAIONIEMCS Ta30MbUIEBOM OOJIaKe, U IMPOUCXOIUT
OHO Ype3BBIYAHO OBICTPO — yke uepe3 150 ser () B OMHOPOAHOM AMCKE MMOSBISIOTCS
CIHpalibHbIE BETBH, pacHaJaroluecs MpakTUIeckl MTHOBEHHO (3a 50 sieT!) Ha HeCcKob-
KO MPOTOIUTAHETHBIX CTYCTKOB OT 1 110 5 macc FOmuTepa.

B nmaHeTHBIX cucTeMax U rajlakTUKaX IeHCTBYIOT €IMHBIC IPUHIIHIIBI, CIIOCOOCTBO-
BaBIINE WX BO3HUKHOBEHHIO M OpraHM3allMM MX CTPYKTYpHOIO Kapkaca, Bpallarollero-
Csl BOKPYT MOIIHOTO IIEHTPa, KaK B aTMOC(EepHOM BHXpE, B KPYTAIIEMCSI BOIOBOPOTE.
OO01mue 3aKOHOMEPHOCTH OTOOPaKEHBI B YETKMX MAaTeMaTHYECKHUX CBSA3SX MEXIY -
HEIHON M AKCTIOHEHIIMAIbHOW 3aBUCUMOCTAMH, MPUUEM NPUPOJA TPEATIOUNTAET KIacc
MMEHHO 30JI0TBIX CHCTEM, TO €CTh TE€X, B KOTOPBIX ITPOCIIEKUBAETCS UTPa YHCIIA 30JI0TOTO
OTHOIIIEHUS U ONu3KuX eMy 3HadeHwui (0T 1,5 no 1,7). TakoBbI iBe OIMHAKOBBIE JIOTapUd-
MUYECKHE CITUPAJIH, OdepUrBarolie JOMUHUPYIONINe 3BE3AHbIE pyKaBa B [ anakTuke U B
JIPYTUX MTOXOXKUX 3BE3MHBIX CUCTEMAX, a TAK)KE JBE COBEPIICHHO aHAJOTHYHBIE 30JI0ThIE
cripainy B HeBuanMoM kapkace Comaeunoii cuctemsl (I ., [92]).

BesycnoBHO, yHHBepcaieH MEXaHI3M IeHepalu Takux crupaneil. 1 06s13an oH B
MEPBYIO OUepE/b PaJAUATEHBIM BOJTHAM IIOTHOCTH, OETYIIMM B TUNIOCKOCTH BPAIAOIINX-
cs cucteM. J[Be muamMeTpanbHO UCXOMIAIINE U3 IIEHTpa JorapuMudecKkue crmpanu obe-
CIIEYMBAIOT ONPEENEHHYIO TPOCTPAHCTBEHHYIO YCTOWYMBOCTh BCEH KOHCTPYKIUH. TeM
Ooree, mposBIAIOT ceds e U Be TaK K€ JUaMETPaIbHO Pa3HECEHHBIE apXUMEIOBBI
CIUpajy, 0OyCIOBICHHBIC IPYTHM JICHCTBUEM IIEHTPa — BETPOM KOPITycKyll. U kak TyT
HE YIUIOCTUThHCS, HE CKAThCS 3TOM Tyroi 4eThIpEXpyKaBHOM npyxuHe? Tak 4To HE TOJb-
KO 3eMIIsI, HO M1 KOCMOC H300MITyeT pa3HOBEIMKUMH JBOWHBIMH (J1aKe YETBEPHBIMH) CITH-
paysiMu, K ToMY e emé — v xuBbIMU. 160 1 CoHeYHas crcTeMa, BKITFOUAIoIIasi 3MHYTO
ounocoepy, u ['anakruka, cogeprkamas Mo KpaiHeil Mepe OJHY M3BECTHYIO HaM >KUBYIO
TUTAHETY, ¥ T€ TAJIAKTUKH, Y KOTOPHIX CXOAHBIE C HAIIeH YIIIbI 3aKPYIEHHOCTH 3BE3AHBIX
BETBEH, TO €CTh 30JIOTHIE YIIIbI, JOCTUTaroMmueE §°— 9°, — Bce OHU JTOJDKHBI OBITH HeTpe-
MEHHO >KMBBIMH. 3HaYHT — )KUBBIMH criupaisamu. Kak u monexyna /JIHK, Toxe ctpykryp-
HO HafZieN€HHast aTpuOyTaMH 30JI0THIX OTHOIIECHHHA. .

B snmpax MaccHMBHBIX TalakTHK HayKa OOHapy)XHBaeT TPaHIMO3HBIE IO CHIIE TIPH-
TSDKEHHSI 00BEKTHI — U€pHBIE ABIPHI, OYKBaJIbHO 3aCachIBAaIOLINE BO YPEBO BCE BEIIECTBO
M JTaXKe IOJIS DJIEKTPOMAarHUTHBIX M3IydeHHd. VX 3aTsruBaeT BHYTpb MpyKHWHA KOJIOC-
CaJIbHOTO BOJOBOPOTA, YBOIS B HEU3BECTHOE, B CUHTYJISIPHOCTb, Ja)K€ MOTOKH CBETA.
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HagepHoe, u u1st BeeneHHo#, Kak HeKoii HeBooOpa3umo 6outbiiioi YépHoii JIbIpsl’, yroTOBaH
B OyyILeM IpopsIB TyAa — B MHOOBITHE. M ecnm oHa ceifdac, pacimpsisich, BpaIlaeTcs, siB-
15151 00010 cTpeMHTENbHBIN Buxph — bernblil, mprdaém 30510TOM, TO HE JBOWHOM JI OH U HE
MIPOTUBOCTOUT T UEpHOMY? BBITH MOXET, X BEYHO JIBa, yCTPEMIIEHHBIX HABCTPEUY JIPYT K
Ipyry? W BooO1ie, He IEWCTBYIOT JIM B XKepJiax JIFOOBIX YEPHBIX JIbIP HEKUE ABOWHbIE CITHM-
Ppaju, MOLTHENIIIMMH CHUJIAMHU MIPOTSHYTHIE B MHBIE MUPBI, HO HABEYHO CBS3aHHBIE U C HAMU?
W He 30510THIC M T€ CTIMPANH, POXKAAoNe W oOHOBIIoNTHe JKu3Hb? [MranTckas nBOH-
Has JIHK Bcenenckux mMacmraboB, HecyIias dcradery CBOro Borpeku [Ipanaiism, B yHUCOH
ManBanTtapam! 3agatomasi OOMMK W BpeMeHa JUIsl BHOBb M BHOBb POXKAAIOIIMXCS, PEMHKAp-
HUPYIOIIMXCS BCETIEHHBIX. Peansyromnias ce0s B BEIMKOM OIBITE 3eMHBIX JKU3HEH. . .

Tpomnow opHamMeHTa

BerynuB Ha aTy TpoITy, HaUHEM Iy TEIECTBHE BIOIHh HEMCCAKAEMOTO TIOTOKA (DaKToB,
MIPETONIOAKEHUI N HEOKHUJAaHHBIX COMOCTABIEHNH. PaHO MM O3HO BBIBENIET OHA JIFONEH
K TBEPABIHSIM apXETUNMUYECKUX CUMBOJIOB Y TOM TAMHCTBEHHOW AOPOTH, UTO MPOJIOKEHA B
Oyzyliee 4yeI0BeYECTBOM OTAAIEHHBIX, IIPEIIICCTBYIOIINX 3I0X.

He cexkper, uTo B opHaMeHTe J1000ro Hapoa HarvisiiHO CKOHLEHTPHPOBaHa 1IeJI0CT-
Hasl CHCTeMa ero BUJIEHHS MUpPa U YTO JPEBHEE Y30pOube H300MIyeT OOLUIMMH MPUHIIH-
IamMy BHE 3aBUCHMOCTH OT KOHKPETHOH reorpaduu u criocoba BoruionieHus. MiMeHHO

MIO3TOMY, Hapsy ¢ 3CTETUYECKUMH LIEHHOCTSAMH, IEKOPAaTHBHBIE MOTHBHI
TasiT B 3aByaJUpOBaHHOH (opMe enuHBIE 3aKOHBI MHPOYCTPOWCTBA — OT
(a3bl poXKICHUS Yepe3 HTAIbl CTAHOBICHHUS JI0 CPOKOB yX01a. DTOT CTPOH
COXpaHsAeT JUHAMHYECKYI0 BHYTPEHHIOIO CHIIy B JIIOOOM Ipouecce, KOTo-
PBIH MOXKHO yHOIOOUTH rosiorpaduueckoMy CKOJIKY SIBIICHHI Oosiee BBICO-
KOro nopsifika. Tak 4To IJe-To Ha 3ape CBOErO IOSBJIEHUS Y30pOdbe yiKe
cocpenoTaynBajo B cede 0coOble rafaTenbHbIe CBOMCTBA.

OnHUM 13 M3MI00ICHHBIX MOTHBOB B JIEKOpE BOCTOUHBIX HApOAOB Bceraa ObUIM Op-
HAMEHTHI, Ha3bIBaeMble «orypednsiMu». B EBpomry, Poccuro onn mpunum gepes apabos,
KOTOpBIE, KaK U3BECTHO, 3aMMCTBOBAJIM MHOTO€ (2 Tarke — IUpPbI) y CBOMX coceneil u3
Wnpun. He BbI3bIBae€T COMHEHHS, YTO «OTYPEUHBIE» OpHAMEHTHI, OTpaXkast U pacTUTEINb-
Hble ()OPMBI, B KOHEYHOM HTOTE SIBIISIFOTCS BapHalyeil IpEeBHEHIINX OOIIeUeIOBEYeCKUX
cxeM-cuMBoJIOB. [loueMy OBl HE CUeCTh, YTO TYT 3aleyamiéH, HAIpUMEp, CTUIIN30BAaHHBIN
abpuc nenbpuna? XXuBoTHoe, 3aragoduHoe U J0OPOE, CUNTAIOT — pa3yMHOE, NPUILIBIBACT
K HAM Ha [OMOII[b U3 Iy4YUH HE TOJBKO BOIHBIX, HO M JIABHUX — BPEMEHHBIX. A UTO, €CIIU
TO Mapa Pe3BALINXCA B MOPCKOM CTUXHUU MIIEKOIUTAIOIINX, WIA OJUH BO BPAILlEHUH — Ye-
pe3 moi-obopora? Benp 310 yke XapaKTepHbIH PUCYHOK U3 JIBYX B3aMMOAOMOIHSIOMINX
yacTei, KOTOpbIe MPOYUTHIBAIOTCS B OHOM M3 CaMBIX TIOYMTaEMbIX CHMBOJIOB BocToka —
cxeme Benukozo Ilpedena (puc. 1). bumonansHbIil KpyT nepecedéH S-00pa3HON KPUBOH,
HANIOMHHAOIIECH CUMBOI 3MHs, JIpakoHa — 4yTKOTO U MyAporo” . [IpHHIIUIT TOTOTHUTEb-

* Cwm. V 1., a takxke crarbio JI.B.Bopucosoii B xypHaie «Jenshuc» Ne2(58)/2009.

** Jlums Bo BpemeHa CpeTHEBEKOBBS CHMBOJI OTOT HAIEIMIA YE€PTAMH HETATHBHBIMH.
«B erumerckoii mudonornu Beunsiii HemposiBiaenusiii bor wn3zo0paxén smoOneMor0 3mus
BeunocTr, 00BHBaromIero ypHy ¢ BOAOI0, IIPHUEM €TO TOJI0BA ABMKETCS HAJl BOAOIO, KOTOPYIO OH
ormonoTBopser ceouM aeixanuem» (E.IL.bmaBarckas [92]).
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T — YTOHYeHue
MPOHNKHOBEHHOCTb
2 setep (aepeso)
LISHb 4 KAHb
TBOPYECTBO norpyxeHue
KpenocTb OMacHOCTb
Hebo BoAa
—_— 3 6 == —
oyn YEHb
paspeLueHue npeGbiBaHWVe
PaJOCTHOCTb X He3bI0NeMOoCTb
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ICHOCTb camooTAa4a
OroHb YXEHb 3emsis
BO30YyXaeHune
NMOABUXHOCTb
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1+8=2+7=3+6=4+5=9
R, —momynb (mepen yposHeM Mepkypust) WKEHb

2R, — ypoBeHb Benepsi
3R, — ypoBeHb 3emiu

<—Ha3BaHue
BO30y:KIeHHe

MOJIBUKHOCTh <—CBOWCTBO
2pom <—00pa3

Puc. 1. Cxema Benvikoro lMNpegena v apxmmenoBa cnmpanb
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HOCTH, @ HE MPOTHBOOOPCTBA, 3aKIIOUYEH B ITON CXEMe: KPYT MepeceKaeT He KECTKHI
0ECKOMITIPOMHUCCHBIN JHaMeTp — «Iubo aa, 1u00 HeT», a TUTaBHBIA M3BUB — «U 12, U
HEeT», Kak IpUHATO Ha BocTtoke.

Cam 1o cebe cuMBOJN S yKpalllaeT pa3IndHbIe TBOPEHUS MacTepoB. KoHeuHo ke

Ha HEro IMoxoka JIaTWHCKas OykBa S, HampuMep B clioBe spiral, To ecTh
cnupaJisb. bykse oreeuaer pyna COVYJIY u3 apeBHero andasura OyTapka,
Ha3bpIBaeMasi «comHIe» (sol — ckananHaBckoe, syil — Opuranckoe, sauil —
rOTHYECKas peKOHCTPYKIIMS) U 0003HaYaIoMasi CHHTE3 MPOTHBOTIOIOKHO-
cteit [57]. beicTpast acconuanusi HAMOMHUT O CBOMCTBaX YHEPTOHECYIIIETO
MPUHLMTIA MUPO3AaHus: «Doxar MIUMIHT, KOTIa OH 3Ur3araMy CKOJIB3UT BO
BCEX HaNpaBICHUAX», U IIOTOMY ApeBHUE n300paxanu ero 3muem [20].

S-HauepTaHNIO BTOPUT CTUIIM30BAHHBIN (PparMeHT OMHON U3 ABYX CIIHpAIel B MO-
nekyne JJHK nnu nByx 3BE3MHBIX rajJakTHUeCcKuX crmpanei. OHO aHAJIOTUYHO U -
pe 5, HyMEpOJOTUUECKHU — YUCIY pPUCKA U XKU3HU. HO UMEHHO MATHUKpaTHE TUIIUYHO
Ut opranmveckux ¢popm 3emuin He motomy Jin msITh, TOUHEE, KOPEHb KBaApaTHBIN U3
MATH — COCTaBHAs 9YaCTh 3HAMEHHUTOTO YUCJIA 30JI0TOTO OTHOIICHUS (1+\/5)/2 =1,618?
A OHO KaK TapMOHU3HPYIOIIHN (aKTOpP SIBICHO B )KHUBBIX CTPYKTYpax IUIAHETHI U IIH-
pOKO TIpeACTaBiICHO B MHBIX mojacucteMax Bcenennoit [92]. Tak win uHaue: «3pu B
KOpPEHB ! »

OtnundoBaHHbld MBICTRIO KuTas Ooilee 4eM JByXThICSUYENETHEH ITaBHOCTH,
Benukuii [Ipenen (Taiiussl) BoOpan B ceds mpeAcTaBIeHHE O HEPACTO-
P’KMMOM JIByEIMHCTBE HAIIETO MUpa depe3 B3aNMOIIPOHUKHOBEHHE, CMe-
HY CUJI CBE€TA U ThMBI: SIH — CUJIbl HAIPS>KEHHBIE, AKTUBHBIE, CBETOHOCHBIE,
TBOPSILUE; UHb — CHIIBI TOAATIUBBIE, TACCUBHBIC, TEHEBBIE, UCTIOIHAIO-
mpe. Bocemb TpurpamMm, COCTOANIMX U3 IBYX BHIOB 4epT (CIUIONIHON U
MIPEpPHIBUCTOM), cOmyTCTBYIoT Bemmkomy Ilpenemy, mpeBpamas ero B
BOCBMHYACTHYIO YHUBEPCAIBHYIO MaHJaNly; TPUTPaMMBbI MPUBENIHN K 64-M ragareibHbIM
rekcarpammaM «Kuauru Ilepemen» («m3un»), B KOTOPOH paccMaTprBaeTCsl TMHAMUKA
BO3HUKHOBEHHS M HCYE3HOBEHHUS TPEX KOCMHUYECKUX TOTEHIIMIA — Heba, 3eMJIH, JeIoBe-
ka". «Kak abcomor Benukunii IIpenen BceoOvemittont; oH Mepa BeceneHHON 1 KaKI0ro
MHANBHUIYaJbHOTO CYIIECTBOBAHUS, OH OJHIIETBOPSET BCEOOIIYyIO CBA3b Bemleil u Oec-
npeaenasHoe» [30].

PaccmarpuBast ToKanu3auio aHTPONOMOPQHO KU3HU OTHOCHTENBHO IICHTPOB Ta-
Kux cucteM, kak ComHeuHas (TUTaHETHAs) W TaJlaKTU4ecKas (3BE3AHASA), MBI MOKa3aJH
[92], uTo cymecTBYyeT yHUBEpCAlbHAsI ONTUMAJIbHASL 30HA — Kpy2 HCU3HU, B TPU pa3a
0os1ee nanékasi, 4eM BHYTPEHHSSA 00JIACTb, SHEPIreTUYECKH aKTHBHAas; U 3TO CBOM-
CTBO, BEPOSITHO, PA3IUIHBIX 00pa3oBaHWil Hamrero mupa (xkowtaxu 11, 13, 16, 17, 19,
20). YciioBus 31€Ch JOCTaTOYHO CTAOMIIBHBL, Y 00bEKTa UMEETCSI IIAHC BOCTIPOU3BOIUTH
ce0s, THpa)KUPOBATh, 3AIIUTUBLIMCE OT HeOIaronpusaTHbIX BiausHuil. s ComHeuHoi
CHCTEMBI — 3TO PaiioH OpOUTHI 3eMiH («Iopora KU3HN»), 11t ['anakTiky — opOuTa Beeit
CoITHEYHOU CHCTEMBI («IIOSIC JKU3HWY); B TIIA3HOM <«I0JIOKeY — TPaHUIIa PaLyKKH, Y IIBET-

* Onpenenénnplii kmace u3 64-x GOroB 06pasyroT B MHIYUCTCKOW TPaauIlMu AOXaIiBapsl
(canckp.), To ectb JIpBBI CBera U 3ByKa; MOTOMY 64 — COKpOBEHHOE YHCIO [24], HeciaydaiHO
COCTaBMBIIEE OCHOBY HI'POBOH CHCTEMBI IIaXMarT.
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Ka — OKOEM CEepJIIIEeBUHBI C TRIMMHKAMH, BOKPYT ITYJICBOI IPOOOWHBI — Kpall YacThIX PajiH-
AJbHBIX TPEIUH, KaK U IOAHOXHE BYJIKaHA, U30JUPYIOLIEe OT OMACHOIO JKepJia; BOKPYT
ConHua — rpaHuna ero 0ObIYHO HEBHIUMOTO KOPOHAJIBLHOTO «OMEPEeHUs», OyATO CHSIO-
1ero HUMOa BOKPYT CBATOTO YeJa.

Cunraem, 4yTo Jr00YI0 HECIUIOIIHYIO CUCTEMY CO CJIOUCTOH OopraHu3aunueil MoXHO
MOJIENIMPOBAaTh YIIOMEHHBIM KapKacoM, COCTOSIIMM U3 4-X cnHpanei, 3aKpydeHHBIX B
OJIHY CTOPOHY OOIIMM BpalleHHEeM (IaKe HESIBHBIM); 3TO JIBE JIOrapu(pMHUUECKHE CITH-
paii, KOHTPOJIUPYEMbIE€ MPUHIMIIOM 30JI0TOI0 OTHOIICHUS, U JBe apxuMmenosbl. [lapa
apXUMENIOBBIX CMpanel, BEIXOASIIUX U3 [IEHTpa BUXPEBOIO Kapkaca, He IIpaB/a JId Ha-
MTOMUHAET BOJIHOOOPa3HbI n3BUB B cxeme Benukoro Ilpegena? O tom, uro B cxeme ¢pu-
TYPUPYIOT HIMEHHO CIIMPAJIH, & HE MOIYKPYKbs, CBUIETEIbCTBYET MHEHHE MOCKOBCKOTO
kutarcra A.M.Kapanetsaua. Torga MOXXHO 3a1aTh BOTIPOC: HE YKa3bIBAET JIM a0pHC 3HAKa
Ha KPYT >KU3HH JI000H 1Mo MacmTaly W CBOMCTBAM CHCTEMBI, TA€ (PU3UIECKOE MPOsIBIIE-
HHE, B YaCTHOCTH — aHTPOIIOMOP(HBINA BAPHAHT XKU3HU, JOCTUTACT CBOETO HAMOONIBIIETO
BeIpakeHHA? W QU3UKH-CHHEPTreTHKN HE OTOXKAECTBAT JIU Cei KPYr ¢ TOH aTTpakTop-
HOH cUTyalMel B CUCTEME, KOTOPAsl YPE3BBIYANHO BEPOSATHA, BIOJIHE JETEPMUHAPOBAHA,
yIOpsAIOYeHa, Majlo Xa0TUYHA — C TaK HA3bIBAEMBIM «IpENEIbHBIM IUKIOM»? Brionne
yOemUTENHHO 3BYUUT aHAIOTHSI MEXKAY TAKUMH TPeMs Kpyramu, Kak Tal13el, KpyT Ku3-
HU, TIPEJENbHBIA UK, €CITU YYUTBHIBAIOTCA Pa3IUYHbIe NpPEAeNbHbIe HX Ka4eCTBa, TO
€CTb CBOIICTBA HEaNbHBIE, K KOTOPBIM BedHO cTpemurcs [lpupona u kotopeie, Tak UiIu
MHaye, CBA3aHbI ISl HAC C 30JI0TOM rapMOHHEH.

BcnoMHuM Tenepph TpaguUUMOHHBIA OPHAMEHT CEBEPO-3aIlaIHbIX HAPOIOB EBpombI
— Kenbmo-ckanounagckuul (puc. 2a, 6). OH Oyner WHTEpecoBaTh HAC B MEPBYIO OdYe-
penb. B ocHoBe y3opa — mapa BOJIHOOOPa3HBIX JIMHMIA, CLHEIUIEHHBIX TaK, 4TO IUIe-

Puc. 2. Cnocob nneTteHms KenbTCko-CKaHAMHABCKOro y3opa: a) y3op, 6) ofHa 13
COCTaBNAIOLLMX B BUAE €BOJHY, B) UCXOLHOE NeTebHOe 3alenieHve
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Y3en «Be4HOCTUY;
pe3bba no KamHio

«OrypeyHbIn» OpHaMeHT;
pocnuncb Mo TKaHU
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Kapabaxckum
KOBEpP
(XIX'B.)

MNoMUHaNbHbIN KameHb 3noxu BuknHros (FTotnaxg, VII-VIIBB.);

yKpaLleH no oboay Nosicom KeflbTo-CKaHAMHABCKOro y3opa

N PYHNYECKOM MNOANMUCHIO

Konnax 9. lpeBHNe CMMBOIbI (13 cobpatrms CTOKrofibMCKOro UCTOPUHECKOro My3est)
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TEHBIA TaKUM O0pa3oM JEKOp, caM MO ce0e HUKOTAa ObI
He pacnanca. Kaxnas cocraBisitoniasi CpoIHHU LIMPOKO
pacnpocTpaHEHHOMY OpHAaMEHTY, acCOIMMPYIOLIEMYCS C
HpeBHelt Dmramoif 1 BCTpEYArOIEeMyCsl B KHTAHCKOM, Me30aMEPHUKAHCKON M eTUITETCKOM
Tpaauiusax. OH CIIOBHO 3aMMCTBOBaH YEJIOBEKOM, TATOTEIONIUM K PUOPEKHBIM 3eMIISIM,
y BOAHOU cTuxuu. B HEM HapcTByeT uaes BOJHBL. Y OTAEIBbHBIN 3JIEMEHT 3TOT0 y30pa —
OyaTo mpooOpa3 WK MOBTOP IIEHTPaIHLHOM BONHEI B cxeMe Benmukoro [Ipenena.

[Ipexne yem MpOJOHKUTH Pa3roBOP O KEIbTO-CKAaHAMHABCKOM Y30p€, KpaTKO pac-
CKa)XeM BOOOIIIE 0 niaeménvix opuamenmax [37, 69], kK KOTOPBIM OH, OECCIIOPHO, OTHO-
cutcs. Tem Gonee, 9To B MaHyCKpPHUIITaX KEJIBTOB BCTPEYAIOTCS IMEHHO Takue. Paciser
IJIETEHOrO OpHAMEHTA, KaK yTBEPKIAIOT CIIELUATIMCThL, puxoautcs Ha CpeqHue Beka,
KOTJa COCAMHWINCH SJIEMEHTHI OBUIOTO SI3bIYECKOTO M XPHUCTHAHCKOTO HCKyccTBa. To
OBLIIO CBOETO poja MpoIaHue, JedearHas MeCHS BO CIIaBy BEJIMKOTO MPOIIJIOr0 Y IIOpora
HoBoro 3tana. Ha Pycu, B Buzantuu, B crpanax Cpenneid Azuu, 3anagnoit EBpornsl Bce
TUIETEHBIC OPHAMEHTEHI, 0€3yCIIOBHO, CICIYIOT SAMHBIM KOHCTPYKTUBHEIM 3aKOHAM, UMe-
FOT CMBICIIOBOM 3HAKOBBIN MEPBOMCTOK, U OKA3aJI0Ch, YTO Oa30BBIX CHMBOJIOB HE TaK YK
MHOT0. O TOM — OOIIMPHOE HCCIIeI0BAHHE MOCKOBCKOTO McKyccTBoBena A.K.Enxunoit
[37]. BeimonHsieMbie B pa3auuHBIX Marepuaiax (MeTajie, KaMHe, JAepeBe, Ha TKaHU U
Oymare) MHOTHE y30pBl BHadaje IJIEUCh U3 PACTUTENFHBIX BOJIOKOH, JIO3BI, OEPECTHI,
KOXH. 3HAYUT OCBOEHHE OoraTeiiero Haciuenus mieTEHOr0 OpHaMEHTa — 3TO B OTKPHI-
THE 3a0BITHIX TPUEMOB APEBHETO PYKOACIHSL.

Camplii poCcTOi TIPUEM — JIUHeliHOe niemeHue, VCTIONB3YIoNee IBE Tpsian («Be-
pEBOUKAY), TPH (CKOCHYKA»), & TO M HECKOJIBKO, HO He OoJiee IecATH — IeKaabl. Tak co3-
JTaBaJUCh YIIMHEHHBIE OPHAMEHTHI — IEKOPATUBHEIC MOJIOCHI, Tosgca. [IpoMexyTouHbIi
BUJI TUIETEHUS — C HemeNbHbIM 3ayenienuem; OHO MEHEe CTSIHYTO, YeM 0COObIi BU —
y3enKo6oe; u To, U APYroe BCTPEYAETCs He TOJIBKO CPENH YIUTMHEHHBIX OPHAMEHTOB, HO U
3aKpyIIEHHBIX. IMeroTCs u cemuamate y3opol.

OcHoBoMOMararonye y3/1sl, CANTAETCS, CBOIUMBI K
4-M mpocteimum: «rpsmomy» (niu ['epakia), «BeqHO-

CTU» (WM «KUBOTA U CMEPTU», UITU «CUACTBS»), «IPEBY
HKU3HI) ¥ «IUIOCKOMY» [18]. «Y3en

«¥Y3en eeunocmuy — caMmblili pacupoCTpaHEHHbBIN BEYHOCTW»

CHUMBOJIMYECKUH y3en, u3BecTHb emé ¢ III Teic. o

H.3. J|peBHeiimee ero n3obpaxkeHne oOHApPYKEHO Ha
UUJIMHAPUYECKON nedaru u3 Ypa. «Ku3Hb U cMepThb,

3eMJIs U HeOO CBSI3aHBI BOCIUHO 3TUM Y3JIOM — 3HaKOM Q ﬂ
eIUHCTBA TNpOTUBOMONIOKHOCTEH» [37]. U B camom \
Jiene, 3TO JBa NEepPeIUIeTEHHBIX S-00pa3HbIX 3Ur3ara- U

AHTHUII0/A, KAXKIbII U3 KOTOPHIX HAIOMUHAET, HO B 00- p)

JIEC BBITAHYTOM BapHWaHTC, U3BUB B CXCMC Bemukoro

[lpenena. B «y3nme cyacThs» yIaBIMBAETCS CHIIYIT

0a004KH, CHMBOJI AYLIH Y APEBHHUX T'PEKOB, UTO MOKH-

JaeT OpeHHOE TeJo, KaK JIETKOKPBUIOE CO3JJaHHe CBOIO durypa
TECHYIO «KYKOJIKY». Nnccaxy
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3aMeTHO U TO, YTO TEHEBBIM M300paKEHHEM CBOMM Yy3€1 IO CyTH BTOPUT TaK Ha-
3pIBaeMoOil «durype Jluccaxy», TO ecThb rpaduyeckoMy pe3ylbTaTy CIOXKEHUS Iapbl
B3aUMOIEPIICHIUKYIISPHBIX ([BE MPOTHBOIOJIOXKHOCTH!) rApMOHMYECKHX KojeOaHni
C YaCTOTaMH, OTHOCSITUMHUCS Kak 2:3 (KCTaTH, COOTHOIIEHNUE UCKITFOUUTEIBHO PaCIIpo-

CTpaHEHHOE B IPUPOZE U TOBOJILHO OJIM3KOE BEIUYMHE 30JI0TOH MPOIOp-
uu 0,618); durypa xe Bcerga yCTOWYHBA MPH [EIOCTHOM OTHOIICHUH
9acToT.
Urak, eciin napy S-3HaKOB IPEABAPUTENBHO YIUIOCTUTh, 8 BMECTO OJJHO-
TO U3 HUX MCHOJBb30BaTh €r0 3ePKATbHOE H300paskeHHE TSl TIOCTIEAYOLIEro
noBopota Ha 90°, To, OHATHO, MOTYyYHM IpaduuecKoe U300pakeHUE «y371a
«eanocTm» (puc. 3a, I1). Bee Te ke nBa S-00pa3HbIX 3HaKa, HO He Ae(pOPMUPOBAHHBIX, OTUH
13 KOTOPBIX JIUIIB MOBEPHYT OTHOCUTENBHO LIeHTpa Ha 90°, 1aloT HauepTaHue y)ke 3HaMe-
HUTOTO CONAPHO20 3HaKa. Mbl BOCTIPHHAMAEM €T0 KaK CHMBOJI YETHIPEXPYKaBHOTO BHXpe-
BOT'O KapKaca, 00pa3yolero AMHAMUYECKHH OCTOB IMPUPOTHOM CTPYKTYpPBI, B TOM YHCIIE
OpPraHUYEeCKH KUBOH.

B pocuepke «wieTsameit 6a009Kkm» B «y3JI€ CUACTBS» COAEPKHUTCS MaKCUMyM &
3aMKHYTBIX oOnactell. VicxoqHblil 3HaK S, MBICJIEHHO IOCTABICHHAS 3€pKalbHas Bep-
TUKaJb U OTPa)XKEHUE 3TOr0 (yHAaMEHTAIbHOTO CUMBOJIA AAIOT Kak Obl Tpuagy uudp
2, 1, 5, xotopeie B cymMMe ecTh 8; 310 1udpoBoi kopeHb uymucna 215. TakoB xe uror
U rpaduIecKoro CoBMeIeHH: HUdp 2 U 5, IPUBOISIINA K TCOMETPHH BOCHBMEPKH
(cm. puc. 36). Ecu aBoiika 0MUIIETBOPSIET MIMMaHEHTHYIO OJIIPU30BaHHOCTD MUPA, €11 -
HUI[A—yCTPEMIEHHOCTB, IATEPKa—KU3HEHHBIE TPOSBIEHHUS, BOCEMEPKAa—CTa0MIILHOCTD
1 3aBEPIICHHE IPOoIiecca, TO COUeTaHUE ABYX 3PKATbHOCUMMETPUIHBIX S OYIITO OIUCHI-
BaeT eJUHBIN MOTOK AuddepeHnupoBanHoro (2) yerpemnenus (1) XKuzuu (5) ¢ uensio
o0pecTr Ha TPOMEKYTOYHOM dTalle 3aKOHYeHHBIE (8) MaTepruanbHble (POPMBI U BHITIOPX-
HYTb U3 «KYKOJIKH» CBOEH 000JI0YKH, IPEOJ0IEB TSHKKYIO IPaHb CMEPTH — «CATYPHOBY»

OTpaxeHue noBopoT Ha 90°

= J_EC J_m_tm
=2l=HE

2 +1 + 5 = 8

Puc. 3. MeTamopdo3bl BOKPYT y31a «BE4HOCTU»

* JIroGOTIBITHO, YTO KOMOWHAIIMK 3THX ABYX IQp (5 u 2) npuBomaT K mmdppam 3 (5-2) u
7 (5+2), cTONb 3HAYUMBIM B TIPUPOJE ¥ COMYTCTBYIOIIMM IPHHIUIY 30JI0TOI0 OTHOIICHHS.
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(I r1.). A ona — Bocemast™ (!) U3 BCeX 3HAYMMBIX OPOMT CIUPATIBHOTO Kapkaca (eciu
UMETh B BHJAY IOCIENOBATENbHOCTh: Mepkypuid, Benepa. 3emns, Mapc, nosc acre-
pounos, IOmnurep, nmpoMexyTtouHas IuiaHeta Mexay lOmurepom u CarypHoM, mO-
BHJIMMOMY, CYIIECTBOBAaBIIAs B PAHHIOIO 3TIOXY, KOTOPOW MBI CKJIOHHBI IPHUIIACHIBATH
y4acTh JIETeHJapHOH m1aHeTsl Pa3ToH).

Ho nocnenyem nanee 3a y3enkoBbIM IieTeHHeM. OHO JI€Kajlo B OCHOBE M3TOTOB-
JICHUSI TAJMCMaHOB, COEpEraroInX OT CIila3a, €CIH TOIBKO y3esl HEBO3MOXKHO OBLIO pa3-
BA3aTh. [IpUNMCHIBAJINCE Y371aM H KOJIJIOBCKHUE CHIIbl. VI3BECTHAs TEXHUKA MaAKpame BOC-
XOIUT, KaK cuuTaercs, K Tpagunusm Cpeanero BocTtoka, a y cnaBsH nogoOHbIe MPUEMBI
MMEHOBAJINCH 643b10, ¥ BA3aTh y3JIbl 03Ha4aj0 BOPOXUTH. OTCIONA M CTOIb 3HAKOMOE:
«y3enok Ha namsatb». O0 3ToM pacckasbiBaeT A.bapamikoB B craTbe «Y3€IKOBOE MUCH-
MO JIpEBHMX clIaBsiH» [14], rne peub HAET O CUMBOIMUYECKOM MpPasA3bIKe, UCTIONIB3YIOIIEM
IUIETeHUE Y3JI0B-UeporindoB, 0003HAYAONIMX TO WIK UHOE TIOHSITHE, CIIOBO. B nmpeB-
HOCTH TaKasi «[IMCbMEHHOCTH» Oblila pacrpocTpaHeHa mupoko. E€ umenu Hamm cocenu
— Kapelsl U QUHHBI, IPEBHUE WHKU U UPOKE3HI (TUCHMO «KHUITY» U «BAMITYM» ), KHTAHUIIbI
(mrcpMoO «113e-1eH»). JlymaeM, 4To ero MOTJIM HCIIOB30BaTh U T€, KTO BIIaJIe] pyHHUe-
CKOW 3HAKOBOW CHCTEMOM, HY)KHOU ISl TafaTelbHbIX 1ejei. PyOiensrit pocuepk pyHH-
YeCKHUX HAJAIMMCEH U 3aMbICIOBaTasi 00bEMHAS IIACTHKA IUIETEHBIX C Y3JaMU PUEMOB, B
YaCTHOCTH, KEIIBTO-CKaHJMHABCKAs BSI3b, 0€3yCIOBHO, UMEIOT CBOM COKPOBEHHBIE KOPHH,
BEPOSITHO, C €AMHBIM CMBICJIOBBIM KOHTEKCTOM, HE 3aBUCSIIIMM OT BpEMEHN H MECTHOCTH.
U 3HaKu, U mIeTeHUs] — OAMHAKOBO MCIOIB30BAINCH JJIsl «BOPOKOBI», TO €CTh Mepeaa-
4K onpenenéHHo nHpopManuu «cBepxy» (IpUIEM pelKo ¢ BHICOYAHIINX YPOBHEH), a
TaKKe 17 €€ TPAHCISLUY «II0 TOPU30HTANIN» — B BUJE JEKOPa U MUCbMEHHOCTH MEXIy
JIFO/IEMU, HAPOAAMHU U [IUBHIN3ALUSAMHU.

[Ipobnema y3710B BOJHYET U HPEACTaBUTENCH TOYHBIX Hayk. B Hauame XIX Beka
mortanackuM ¢uszuxoM [LI'yTpu OblT cocTaBiieH KaTajior U3 MOYTH JIBYX THICSY BapH-
AHTOB Y3JIOB, CLIOCOOHBIX TIOPOXKAATH MHOXKECTBO Apyrux. CyliecTByeT MHEHHUE, BIIOTHE
CIIPaBENINBOE, YTO O3 MaTeMaTHIECKON TEOPHH Y3JI0B HE OOONUTHUCH ITPH UCCIIETOBAHUH
CIIO)KHOTIEPEIUIETEHHBIX MOJIEKYI.

[IpumeuarensHO, UTO Oe3y31060e naemenue MOIOKIIO HAUAJIO KPyIHcesy — peMec-
Ty TPYAOEMKOMY, HO PaIOCTHOMY, IPEKPACHOMY B CBOEM MHOTO00pAa3uy M OTKPBITOCTH,
oOHa’karoleMy BOJILIEOHbIE KaueCTBa CBOOOTHOM MMOBEPXHOCTH, BO3MOKHOCTH YHCTOM
TUIOCKOCTH. B Kpy’keBax HET y3JI0B — TOTO, YTO cOeperaeT TaifHbI, TOMOJIOTHIO BHYTPEH-
HUX 00BbEMOB, UX HECKOHYAEMBIC JTAOMPHUHTEI.

Uto kacaeTcs 3JIeMEHTapHEHIIEro IUIETEHUS — «BEPEBOUKM», COCTOSAMIEH M3
napbl CBUTHIX MEXIY cO0OH HUTEH, TO UCHOIB3YETCSl OHA MOBCEMECTHO CO BPeMEH
rnybouaiieid APEBHOCTH M JUIS CaMBIX Pa3HO-
00pa3HbIX NpUKIATHBIX 3aaa4. CHMBOIM3UPYET
c000ii coro3 3emnn 1 HeOa, BOOOIIE — COAPYKECTBO JBYX MPOTUBOIOIOKHBIX KAYECTB,
KakK U «y3eJ BeuHoCcTu», Benukuii [Ipenen. UMeHHO Takoe cUENIEHUE JOTTOTHAIOMMNX

* Kcratn, B Te0COGHH HMEHHO BOCBMOI «cepe» OTBOAUTCS 0c00asi poiib CMEPTOHOCHOTO
KauecTBa — «Mycopa», «0oTOpocoB». A Bemb kak pa3 y CarypHa cTonb OOIIMpHBIE KOJBIA,
COCTOSIIINE U3 TUCTIEPTHPOBAHHOTO TBEPIOTO BemecTa. M oH, cormacHo Yuenuro JKnBoi DTHKH,
pacchIaeTcsi, Ho-BUAMMOMY, YXOAS B CBOIO Ipasaifro.
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IPYT Apyra CBOHUCTB (CKPYTHUTh, 9TOO HE PACIacThCs) — 3aJI0T HEOOXOMUMOMN IS Cy-
IIECTBOBaHMS THOKOCTH IIPU NOCJIEAYIOIINX TpaHC(HOopManusIX, HapuMep, IpH cKiia-
JbIBAaHNU{, BHOBB IIJIETEHHH, KaK 3TO MPOUCXOIUT B MUPE CIOKHBIX MOJEKYJISPHBIX
COeMHEHNN. AHAIOTUYHO — C ABOWHOM cniupanbio Mmoiekynsl JIHK, kotopas Tpeby-
€T UCKIIIOYUTENIBHO KOMIIAKTHOM MHOTOCTYIIEHYATON YIAKOBKU B sSIAPE KUBOM KileT-
ku. UeJdoBeK Bceraa BOJBHO MM HEBOJBHO KOMHUPYET MPUPOAY, H300peTaTeabHyIo
1 DKOHOMHYI0. D(Q¢eKT ynpyroi ruOKOCTH, MOCie CHenn(PUIeCcKuX Omeparuil He-
OJHOKPATHOTO «CKPYUYHUBAaHU», IPUMEHSJICS U IIPU U3TOTOBICHUH 1aMACCKOM CTalu.

He ocoOpiMu 11 ynpyrumu KauecTBamMu 0051a1aeT v Hatle GU3nIeckoe TpEXMEpPHOe
MIPOCTPAHCTBO, B JIOHE KOTOPOTO HE YTHXAIOT MPOIECCHl HECKOHYAEMOTO €T0 «CKpy4JHBa-
HUS» M3-3a BpaLICHUI pa3inuHbIX HeOecHbIX Tea? Ho BOT M IIIacCTUYHOCTH 3aBUXPEH-
HOTO COCTOSHUS (HapsiLy ¢ MPOTHUBOIOIOXKHBIM Kad€CTBOM — YIPYTOCTBIO, YIIOPCTBOM)
CKa3bIBaeTCS BO BCEM — Ha 3eMJie, B KOCMOCE M B CpPelax 0COOBIX — IMCUXHUIECKUX, CO-
nuaneHbIX. Ha mepBbiil B3MIsAA, 3TO OpaXxaeT, HO, KOHEYHO, IPEUCIIONHEHO [TyOoyaii-
LIET0 CMBICIIA, KACAeTCsl OCHOBaHUM MMpo3JaHus. PacTéM Beab B CONMPOTHUBIEHMH, IO
MIPUHLIUITY — «9eM Xy)Ke, TeM JIydIe». SIpKuil 1 mpocToil mpuMep — AITMHHAS, CKadyIias,
TAHIIYIOIIAs MIPY>KUHA: OHA MOABMXHA, HEYSI3BUMa, cOeperaet cBoil octoB. CxomHa Tak
Ha3bIBaeMas «BHXpEBasi HUTH» B cpefax GU3NUECKUX, U €CIIM OHA 3aMKHYTa, TO 00pa3sy-
€T «BUXPEBOE KOJIBII0», TOPOUAAIBHYIO KOHCTPYKIIHIO, CIIOCOOHYIO aKKyMYJIHPOBATh H
TPaHCINPOBATh SHEpreTuueckue 3amacsl. [IpuponHbie 0OBEKTHI TOXKE MOTYT OBITH MOZIE-
JUPOBaHBI MONOOHON 3aMKHYTOH CKPYTKO#, HAIIOMUHAIOIIEH MarHUTHOE IOJIE IO
WM KOHBEKTHMBHBIE MOTOKH, CKYJIBITYpPHO, IJIS HATUISIIHOCTH TPEACTaBHMbIE yHHBEp-
canpHOU Qopmoit s6moka (IV ).

3amedyaeM, KOHEYHO, YTO MpOCTeillliee MIETEHUE «BEPEBOYKON», CTONb LIMPOKO
HCTIOJIb3yeMOEe B IOBEJIMPHON TEXHUKE CKaHW, MW (DUIMIpaHH, JJis TPSHKH U T.J1., 0-
IIyCKaeT BIIOJIHE OIPEACTEHHBIA (B HEKOTOPBIX MpelesiaXx) ONTUMAJIbHBIA Yrojl CKpyT-
k1 nopsaka 45°(+10°). TakoBel B cpeaHEM — HaIpaBlIEHUs BETBEH K CTBOJIy JepeBa
(oHH, HAIIOMHUM, KOHTPOJHUPYIOTCS BCE TEM K€ MPHUHIIUIIOM 30JI0TOTO OTHOIICHHS),
XapakTepHbIE YIVIbl pa3iéTa BOJHOBLIX ()POHTOB OT ABMTAIOIIErOCs Tejla, MOPILUH Ha

Puc. 4. TlprHUMNUANbHOE pasnnyve ABYX NIETEHNIA: a) KeNbTO-CKaHANHABCKUIA y30p
(BapuaHT), 6) «BepéBo4Kka» (C NepeMeHHbIM LLarom)
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mune U T.I0. (Komwtaxu 3, 4). Co3ma€rcst BIeUaTieHUE, YTO BCE ITH YIIBI JOCTATOYHO
CTaOMIIBHO BBIIEPKaHbl HE3aBHCUMO OT BHIa OO0BEKTa M cpelpl. Bo3MoXkHO, yIrioBbe
WHBApHAHTHl OIMCHIBAIOT OOLIME CBOMCTBA TPEXMEPHOTO (PU3UUECKOTO MPOCTPAHCTBA,
€ro MOTEHIIHAIBHYIO CIIOCOOHOCTD K €TMHO0Opa3HOMY CKPYYHBAHHIO ITPH BCEX MAcCIIITa-
0ax 1 ypoBHSIX OpraHu3aliy, 00ycIaBiInBas YHUBEPCAIbHBIC 3aKOHBI COOPKU U CKITaJKU
NPOCTPAHCTBA, M3y4aeMble, TTOSICHAUM, B MareMaTHUECKOH TEOpUH TIIaJIKUX OToOpaxe-
HUH, i Teopuu karactpod [11].

ITocMOTpHUM BHOBB Ha KEJIBTO-CKaHAHHABCKHMN y30p, HA pOAUHE KOTOPOT0, HaJ|0 CKa-
3aTh, MPOLBETAIN PYHUUYECKHE MUCbMEHA, NOJIb30BABIINECS BETUKON NMPOPOUYECKOM CH-
J0# opakynoB. CrenuduieH crmocod mieTeHus y3opa (cM. puc. 20, a Takke puc. 4): nBe
Ipsad HOOYEepENHO, C BO3BPATOM OOBHUBAIOT JIPYT APYyra MMEHHO METIEH; 3aTeM IOBOPOT
Ka)KJI0T0 3BE€Ha MEKAY Y371aMH BOKPYT OcH TuieTeHust Ha 90° 1 HeOomnbuas nedopmanus
«BOH». IHTEpEeCcHO, 9TO ToCcTe psijia MoCIeA0BaTeIbHBIX ONepanii HaM yIajaoch, IMoY-
TH BO BCEX HIOAHCAX, HOIYYUTh B METAJUIE «Y3€Jl BEYHOCTH» (pHC.-KOHLIOBKA). Kenbro-
CKaHJAMHABCKUH Y30p OKa3aJICsl BapHallveH MIETEHUS — YenoUuKoll «3MelKa», COCTOsIIeH
M3 HETYTHX METEIbHBIX y3JI0B, HCIIOIb3YEMbIX B TEXHUKE MaKpaMe.

Hagepnsika, Hu MEpPTBOE pPaCTUTEIBHOE BOJIOKHO, HM AAXKE TO, YTO HAINOIHEHO
JKUBHUTEJIBHBIMU COKaMH, HU cepeOpsiHas MpOBOJOKa (MBI TPOBEPSUTH) HE CHOCOOHBI
peann30BaTh JIOCTATOYHO JIETKO BCe HEOOXOAUMBIE MPOIEYPHI; BOJOKHO CITUIIKOM MO-
JaTIMBO, HE 00NafaeT HY)KHOH «IIaMSTBhIO»; METaJUI K€, Ha00OPOT, BECbMa «YIPAM,
XOTs1 M THOOK, coxpaHsieT GopMy aeKopa. BeposiTHO, TOIBKO cienuaJbHbIii MaTepuas
MOXKET CIIY’)KHTh OCHOBOW ITOCTPOCHHS TAaKOH BOJHOBOHM MAapHOM BS3U, W JIMIIL CYyry0o
JKUBasi CyOCTAHUMS CIIOCOOHA COEIMHUTH B ce€Oe MPOTHBOIOJIOKHbBIE KauecTBa — TH0-
KOCTH U KPETOCTH, aKTUBHOCTH U KOHCEPBATU3Ma, CBOICTBA IIMHBI U MeTajlIa. OTO MO
CHITy aHAJIOTY KMBOTO, KOHTPOJHpYyIo1mero ceds texa. He smennoro iu? Bo3moxHO, 3T0
CTPYKTYpHI, oOecnieunBaoniie (yHKIHOHUPOBAHUE KUBOM KJIETKH — OpraHUYeCcKHe Mo-
JMMEpPHBIE MOJIEKYJISIPHBIE LIEIH, TeM OoJiee, eClIi peIBapUTeIbHO CBUTHI OHU HAUTIPO-
cTefmum o0pa3oM — «BepEBOUKOW», Kak 3emMHas monekyna /IHK, mpu perumkanuu B
nporecce AeJIeHUs KIETKH IOTOMY 0e3 Tpy/ia pa3BanBaloIIascsi 00paTHBIM BpaILlEHHEM.
Wnu xkenpTO-CKaHAMHABCKUH y30p — 0cobas ymakoBka ysxe camoit JIHK, Ho B ompenenén-
HBIX YCJIOBHUSAX?

B xumuueckux oTpacisix MpoOBOASTCS WHTEHCHBHbBIE paOOThI IO CO3IAaHHIO COBEP-
[IEHHO HOBBIX HEMPUPOAHBIX MaTePHAJIOB — MOJUMEPOB HAa OCHOBE OEIKOBBIX CTPYKTYP
[68]. CTpouTeIbHBIMU MONEKYISPHBIMU «OJIOKaMI», K TIPUMEDY, SBISIFOTCS: UCKITIOUH-
TEJBHO MTPOYHBIN Ay THHHBINA MIETK; THOKUI U YyIPYTUi KOXKHBIN IaCTHH; BOJIOKHUCTHII
KOJUIareH; BXOZSAIINI B COCTaB HOTTEH M Bosoc — kepaTthH. Ho Bce aTu yethipe Monenu
Kak OyATO HE HAIIOMHHAIOT YMAKOBKOM CBOMX MOJIEKYJ MHTEPECYIONIM HAaC OpPHAMEHT.
Bnpouem, no kpaiiHell Mepe OAMH 3acIyKUBAIOLIMN BHHUMAHHUSI CIIy4ail UMEETCs: CLe-
TUIEHHE MOJIEKYNI B BHJE 4Yepelbl CIIMPAJIeBUAHBIX BOJH, HANOAOOWE KaXIOW M3 IBYX
COCTAaBJISOUINX KEIbTO-CKaHIAMHABCKOTO Yy30pa. JTO CTPYKTYPHBIM MOTHB TaK Ha3bl-
BAaEMOTO «KPHUHIVIS», KOTOPBIH BCTpEYAeTCsl B YaCTULAX-IUIIONPOTEHHAX, YTO CIIOCO0-
CTBYIOT BBIHOCY M3 KPOBHU JKHPOBBIX COeNMHEHUH. 3BeCTHA U MpsiMasi CBS3b OOMIIHS B
KPOBH JIUTIONPOTENHA C CEPAEYHON HEIOCTaTOYHOCTHIO, KOPPEKTUPYIOMIAsIcsl Hacle -
CTBEHHOI IpenpacloiIoXeHHOCThIO. 3aepKUBaeT HEOOX0OUMOE pa3pylIeHHE Kpo-
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BAHBIX CTYCTKOB KOMIIOHEHT arlOIUIIPOTENH, KOTOPBIH CTPOUTCA KaK pa3 U3 «KpUHIIIEH.
Bo3moxHO, niemuydeckast 00Jie3Hb HAXOAUTCS B MPSMON 3aBUCHUMOCTH OT H30BITKAa B
KpPOBHU TeX OENIKOBBIX MOJIEKYJ, YIIAaKOBKA KOTOPBIX CIEAYeT CIHUPaIbHO-BOJIHOBOMY Je-
KOpY, CTOJIb TIOYUTAEMOMY JIPEBHUMHU T'PEKaAMHU.

UTO k€ MPOYUTHIBAETCS B MPUUYMJINBOW CTPOKE KENBTO-CKAHIMHABCKOTO Op-
HaMEHTA, B €ro Oerymux B OAHY CTOPOHY JABYX Lyrax ONPOKHABIBAIOIIUXCS BOJIH,
HaJ€KHO CLEIUIEHHBIX, XKECTKO MONOTHAHHBIX? OH CBOMM COIEpX aHUEM HE MEHeEe

CIIO)KeH M MHOTOI'PAaHEH, YeM YacTHBIH ero (parMeHT, HamoOMHHAIO-
it n3BUBOM cxemy Benukoro Ilpenena. Torna He CiyXKUT 14 KEJIBTO-
CKaH/JMHABCKUI OpHAMEHT CBO€OOPa3HOW 3HAKOBOW PUTMHKOM, OJINIIE-
TBOPSIOIIECH COeAMHEHNE, TPAHCIALUIO U B3aUMHYI0 00yCIIOBICHHOCTD
OeckoHeuHOro MHOXecTBa Benukux IlpeaenoB win pasnuyuHBIX BCe-
JCHCKUX «JIOPOI», «MOSICOB» aHTPONOMOP(HOHN XKHU3HH, BOOOIIE BCe-
BO3MOKHBIX €€ «KpYroB XH3HU»? UTO eciau 3B€HO OpHAMEHTa CUMBO-
JU3UPYET MPOTHBOCTOSHUE JbAa U miaaMeHu? OHO ONIHM3KO 1O Havyep-
TaHHUIO ABYM TEPEIIETEHHBIM PYHHYECKUM 3HaKaM — MOJHHUEIOA00HOMY POCUEPKY
PYHBI «conHIE» (YK€ YIOMSHYTON M NPUBEAEHHON) M CEKyLIeH BEpTHUKAIU PYyHBI
«i€n». He Ta 1M 3TO MOJATIIMBOCTh M TBEPAOCTH, YTO HAMOIHAIOT HEUCUUCIHMBIE
siBieHUs XU3HU? He nyXOBHBIN JM 3TO OTOHb BOCXOXJIEHMSI M NPOHU3BIBAIOLIUI
KOTILEM HCIBITaHUH Xoyion MarepuanbHocTH? UT0O — M3 miams na B MOJBIMS... A
KeJIbTO-CKaHAMHABCKAs BA3b — HE TUIAH JIU HEBEJIOMOM MOJIEKYIBI, OBITH MOXKET, TOXKE
HACIIEZCTBEHHOW, MaKkeT e€ CKPYTKHU WM, CKopee, ynakoBKU? CBsI3aHO JU 3TO C UHBI-
Mu (hopMaMH OCITKOBOM JKM3HH HIIM TaKOW BapUaHT CBEPTKH MOJICKYIISIPHBIX IICTICH
00s513aH OTHIOAb HE TEHETUYECKUM IIPOrpaMMaM Pa3BUTHS?

MHoroe 13 cka3aHHOT'O — JIUIIb JOTaKH, €CJIH He modTHYecKkue Meradopsl. 1 4ro

emé BCTpeTUM B O30T JHBIX JIecaX OPHAMEHTOB!

Ry
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T'onuyap u riimHa

I'munstHbli cocyn g Bnard... XpaHut oH Benukytro MJIEIO, rtaitmy Ilpuponst.
HcnokoH BEKOB BTOPHT €l YEJIOBEK — CaM TeJI0-COCY/, BOIOH HAOEHHBIN 10 0COOBIM e
3aKOHaM; CaM JIJIsl KPEMOCTH OTHEM OOXKUTAIOIIHMI TIIMHY; caM OyITO COTBOPEHHBIN U3 Hed
¥ TasiIMi B ceOe HEyracUMBIN OTOHB 3epHa AyXa... OT BOIUIOIIEHHUS K BOILIOIIEHHIO TIjIa-
MeHeroIee 3epHO 00IeKaeTcs B 3eMHBIE OJIEXKIbI, YTO TIICHHBI H UCYE3HYT, cropsT. 1 Ha-
MUTAETCS] HOBBIMU HAaKOIIEHUSIMU AparoneHHbii Cocyn yenoBeka — Yama ero sxu3Hu. Kak
nundyer e€ Co3marenp, Basisl JIOICKUE Tea, TaK OT3hIBAETCS M YEIIOBEK, COOpYXas W3
IJIMHBI EMKOCTH JIJIS [TUThSI U MHUIIH, BOCCO3/aBasi 00pa3bl, KOUYIOIIHE B MPOCTPAHCTBE.

N Bcerna muHa — marepuan Juis BomwiouleHus, aid npossieHus UJIEW B mare-
puun. I Kak B 3¢eMHOM NPUPOZE U KOCMOCE IEUCTBYIOT U, OIISTh K€, TBOPST YEThIPE CTU-
XU — 3eMJIs, 600d, 8030YX, 020Hb, TAaK W YEIIOBEK oOparmaeTcs K HUM, a0kl JICIUTh U3
muHbBl. OHa — MojaTivBa M NMaMATINBA, OHA — INEPEHOCUUK, PEIUIMKATOP, PETPaHCIIs-
TOp Be3Jecyleil nHPOpMaIliH, CIIOBHO TeHOM B KJIIETKE JKU3HU Ha TUIaHEe IJIOTHOM, (H-
3UYECKOM, a, BO3MOXKHO, U 00Jiee TOHKOM — BOJHOBOM. VM He OHa JIM CIIeAyeT qpyroMmy
PETPaHCIATOPY — PEHHKAPHUPYIOLIEMY, IEPEBOILIONIAIOIIEMY, TEPECENIIOMEMY YU
(yx) omHOTO YENOBEKa, WIIM OTHOM JIMIHOCTH — YMUPAIOIICH, B IPyroe, HOBOE TEJIO — B
hopmupyrommiics wion pedéaka? Tak BeCh ONMBIT MPEABIAYITNX JKU3HEH, OIBIT OTHON
NHAVBUAYAJIbBHOCTH, nakamnuBaetcsa B Yamre, 0cBOOOXKIAsICh TIO KU3HU OT TPy3a
HCTICTIETSIONEN KAPMBL...

I'munsHbIN cocyn ans Ku3HH. .. XpaHUT oH Benukyio MJIEIO — taitny BPAIIIEHI A,
0e3 koToporo He cupaBuThcs Co3marento-lordapy... U ects emé ogna taiina — [IPAXA:
Kak (hopMHUpyeTCs TITMHA 3eMHasl, TaK BOSHUKAIOT TUIAHETHI M 3BE3/IbI — U3 IIBUTM U Ta3a
YK€ MOTYXIIUX, YMEPIIUX KOIJA-TO TBEPABIX U TUIa3MEHHBIX TEJ MMPOCTPAHCTBRA.

«Mudpl, 3anmucaHHBIE B pPa3HBIX YTOJKax 3eMIIH, PacCKa3bIBalOT MPUMEPHO 00
OJTHOM: MHp H 4eJIOBEeK cOTBOpeHbI borom (vmm 6oramu) u3 mmHel. B Adpuke u ceromast
MOXXHO ycibliarh, uto Comnie, Jlyna, 3BE3ab1, 3emiisa caenansl U3 mIMHbL B J[peBHEM
[Iymepe (roxxu0e JIBypeune, [V-III ThIC. 10 H.3.) BepHIK B MOTYIIIECTBEHHOTO OOTa BOJ
OHKH — OH TpUIyMal, Kak cOo31aTh YejoBeka, a OornHs HuHMax u OOTHHS pOXICHHS
JITIWJIN U3 TIIMHEI HE TOJIbKO YeJIoBeKa, HO U ero cyab0y. [To mosepbsm [pesHero Erunta,
YeJIOBEeK CO3/IaH U3 TNIMHBI Ha TOHYapHOM KpyTe 00TOM T1ogopoaus XHyMoM. .. O ToM xe
rmoBecTByeT U bubmus...» [15].

MuBapuaHThI BOKPYT HaC

B camble mocneaane roapl TeopeTuueckas (pusnka ¢ HeM30€KHOCTHIO TTOBOIUT K
BO3MOXXHOCTH CYIICCTBOBAHUS TAKUX OOBEKTOB, KaK CImpyHbl (Opansl) U UX 00001IeHIE
— MemOpanbvl, COCTABIISIFOIINE, TO-BHINMOMY, «TKaHbB» MHUPO3IAHHUs, & TIOTOMY O3BOJISI-
OIIHE CTPOUTH TEOPHIO KBAHTOBOM MPABHTAIIMU U CIIOCOOCTBYIOIINE POXKICHUIO HOBOI
OTPACIK KOCMOJIOTHH — MEMOPaHHOIA.

[ToBepXHOCTh TUIIOTETHYECKUX CTPYH MUHUMAIIbHA, XOTSI 3TO U MPOTHKEHHBIE 00b-
eKThl. B HHMX JEHCTByeT BHYTPEHHsISI JHHAMHKa — CKOPOCTh 3ByKa, COBIAIaomias co
CBETOBOH, a TaK)Ke OrPOMHOE HATSDKCHHUE, CO3/AolIee Pa3HOMOIAIBHBIC OCIMILISIIUH
(6e3MaccoBbIii IEPEHOCYUK MPABUTAIIMOHHOTO TIOJISI — 2PAGUMOH — PACCMATPUBACTCS KaK
MPOSIBJICHHUE OJHOW M3 MOJI TaKO# CTPyHBI). YaCTHIIBI TPAKTYIOTCS KaK «HyJIEBbIe» Opa-
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HBI; IBe OpaHbl 00pa3yioT MOBEPXHOCTh, & TPU — NMPOCTPaHCTBO. OKa3bIBAIOTCA TECHO
B3aMMOCBSI3aHHBIMH TIOHATHUS «CTPYHBD» H «MHPOBOH JIMHUW», KOTOpas OOPUCOBEIBACT
TPaeKTOPUIO JBMKEHUS Tella B UETBIPEXMEPHOM NPOCTPAHCTBE-BPEMEHH.

Otmeuaemas yxe JOCTATOYHO JaBHO HAOIIOAATENBHON acTpOHOMHUEH KpyIHOMAac-
mradHas s4ercTas CTpyKTypa BeeneHHoi, To eCTh KOHIIEHTPAIUs TAIaKTHK, HX CKOTLIe-
HUH ¥ CBEPXCKOIUICHUH BIOIb «CTEHOK», «pEOEP», «y3JI0B» HEKHX TPaHAMO3HBIX IPO-
CTPAHCTBEHHBIX «ITYCTOT», HABOAWUT YUEHBIX HA MBICIb O PEATbHOCTH «MEMOpPaHHOTO
nmoaxoAa. JTo, KCTaTH, MEPEKINKASTCS C MPEACTABICHUSIMH TEOPETUKOB O (ppaKTaib-
HOM YCTPOWCTBE MUPa, KOTOPOE OOHAPYKMUBAETCSl B CaMOW PUPOJE — )KUBOH M KOCHOH,
Onu3KOM M TanEKoi.

EcTph moBOX TOBOPUTE HE TOJIBKO O MEXaHU3ME TeHepaIuy SHEPTUU B MUPE — BUX-
PEBOM, IKCIIOHEHIMAJIBHO WAYIIEM, — HO U O CII0co0ax TPaHCISIHUU 3TOW SHEPrUu ye-
pe3 OMHApHYIO CETh BeTBJEHUs. DTO BIIOJIHE KOPPECHOHAUPYET C MPEICTABICHUEM O
pa3IMYHBIX TPUPOAHBIX 00BbeKTax W cucteM B Buae CtpykrypHoro Muposoro [pesa,
3aKIIIOUYEHHOTO B (POPMY «SI0JI0Ka» — IBYXIIOJIOCHOTO BUXPEBOTO 00pa3oBaHMs C MEpH-
JIMaHATBHBIMHA KOHBEKTUBHBIMH BeTBAIMMuUCs notokamu (IV m1.). Cam Buj ¢pakranb-
HBIX CTPYKTYp, MPUCYTCTBUE UMEHHO BETBJICHHUS B Pa3IMYHBIX MPOIECCaX, CBSI3aHHBIX
C JIBXKEHHEM — IEPEeHOCOM, MOTOKAMHM, — YX€ HABOJHUT Ha MBICIb O TPAHCJISIMOH-
HOM TIpeJHa3HaueHUH (PpakTaioB B npupone. dpakransl. 10, MO CyTH, MPUPOIHBIE
IIYTEIIPOBO/JbBI Hamnyumieil KOHCTPYKLHH.

JIro6oii BUI IBM>KEHHS, KOHEUHO K€, peann3yeT yOWHHOE CTPEMIICHHE CUCTEMBI K
NMPOIJIEHNI0, K CBOEMY paciiupenuio. ToT ke MPUHLKIT 3aJI0KEeH B CITOCOOHOCTH K BOC-
MIPOU3BOJICTBY, YTO CTOJb MIPUCYIIE KUBBIM OPraHUYECKUM CTPYKTypam. B mpoctpancTBe
71, BO BPEMEHH — MOBCIONY HAC OKpY»KaroT, 3puMo u Hezpumo, KAHAJIBI CBA3U. 1
BCSKHI TIPEMET, KHBOE CYIIECTBO, YACTHIIA BEIIECTBA U T.JI. €CTh O4ar, ()parMeHT, e/
TaKUX BCETPOHUKAIONMNX (HII — UX «CTAHIMU CIeAOBaHMs». HUTH B3aMMOITOIOOHBIX
«MapIIpyTOB», MPOHU3BIBAS TOHUAKNIITYIO CYOCTaHIIMIO MUPO3IaHUs, CO3/IAI0T, IONCTHHE,
BEIIUKYIO «JI0BUYIO» ceTh — Bemanms! Kyma Benér ona? K mupam lansanm, OTHEHHBIM,
BcE Ooree u OoJee yToHYarommmcs, rmojckassiBaromum Ham, e [IEPBOUCTOK. ..

B nosére kieHoBoe ceMe4ko

Kak-to Hac 3amnTepecoBana kaura A.A.bapenbayma «I'amakruka, CoHedHas CH-
crema, 3eMis» [16]. B kauecTBe 0HOTO M3 pe3yabTaTOB, MOITYYEHHBIX 3THUM aBTOPOM,
SBIISIETCS TO, YTO CIHMPANBHYIO CTPYKTYpY TajakTHK (B TOM YHCJE TeX, YTO ¢ Oapom —
NEPEMBIYKON) OHOBPEMEHHO (POPMHUPYIOT IBE pa3Hble CUCTEMbI BETBEH, 0Opasyromye
CaMOCTOSITETbHBIE TUIOCKOCTH: OJJHAa — APXMMeI0BOI0 TUIIa, IPE/ICTABIEHA BEIIECTBOM,
MCTEKAIOIINM M3 SIIEPHOTO JTMCKA, a BTOPas — JIOrapu()MUYECKOro THITA, TIOBTOPSIOIIAS
KOH(UTypanuio raJakTUIeCcKOro 3IeKTPOMarHUTHOTO HOJA. ['alakTHKK ¢ MaJIbIM yTIJIOM
MEXKIY YKa3aHHBIMHU TIOCKOCTSIMH OTHOCSIT K «HOPMaJBbHBIM» S-CIHpalsiM, a ¢ 0OJb-
UM — KJIAaCCHPUITPYIOT KaK «repecedéHnbpie» SB-cmmpanu (¢ 6apom). «CrimpanpHbIe
CTaJluM 3BOJIOLMY OTIIMYAIOT BHICOKAs 4aCTOTa paciiaja 3BE3] B sIpe U BBIHOC UX ra3o-
MBIJIEBBIX MPOJYKTOB U3 SIIEPHOTO TUCKA CIPYUHBIMU NOTHOKAMUY).

Uro KacaeTcsl aBTopa HACTOSIIEH KHUTH, TO €0 «HICOJIOTHIECKI JIeTaeTCs yIop
TUIIb Ha 3GQEKThI 6011 NIOMHOCMU, €CIIH PEYb UAET O JOTapu(PMUYECKUX CIIHPAIIX B
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TaJIAKTUIECKOTO BHJIA 3BE3NHBIX CUCTEMax (B OMpeAeNEHHON Mepe 00sS3aHHBIX OBITh U B
(hOopMUPYIOIINXCS TIAHETHBIX CUCTEMAX), a TAKXKE HA KOPNYCKYIAPHLILU COTHEUHBIA WIIN
3BE3HBIN 6emep — areHT apXUMeI0BOM COCTaBIAIONIEH BPalaloIIerocs CIUPantbHOTO
kapkaca (I ., [92]). [Ipuuém pacy€Tsl OMUPOBAIUCH HA MPEACTABICHUS] O HEKUX HC-
XOISIIIUX OT 3HEPreTUUECKOro LEHTPa CUCTEMBbI (2 HE BXOISIINX B HETO) «JIorapudpmu-
YECKHX» U «apXHMEIOBBIX» TIOTOKax. B 3amauy He BXOAWIIO THIATENFHOE paCCMOTPEHNE
(u3nveckoll CTOPOHBI BOIPOCA; BBHICKA3BIBAIOCH JIUIIEL NPEATIONOKEHe 00 unmepgpe-
PpeHyuy 3TUX ABYyX TUIIOB BIMAHUI (KCTaTu, HmocieqHee ObUIO MOACKA3aHO ITOKOMHBIM
npodeccopoMm [I1.MensHUKOBBIM, H3BECTHBIM CHCTEMOJIOIOM — JIMHTBUCTOM H (PH3H-
KOM, KOTOPBII MOJAepKUBaJl HAYMHAHUS aBTOPA).

He numine nopa3MbICIUTE O TOM, YTO e CIOCOOCTBYET caMoMy S PEKTy BpalIeHHsI
Ha (U3NIECKOM TuIaHe. BBI3BIBAIOT €10, HAJIO0 TyMaTh, TOJIBKO JiBa (haKTOpa: BHYTPEHHSIsI
MoTeHnus1, 00yciaoBieHHas (HOPMOI U paclpeAeICHUEM Macc, U HEKe BHEIHHe BO3-
JIEUCTBUSL.

J111s IpOCTOTHI M HATVILAHOCTH TIPEICTABUM TIOBEIEHHE JOCTATOYHO JIETKOH (DUTYPBI,
ITyCTh IUIOCKOW, B IOJI€ BHEIIHUX CWJI, HAIPUMEP, CHIIBI TSHKECTH 3€MIIH, IUIIOC COIpO-
TuBIeHue arMocdepsl. [apsmmii Hax 3eMIIEN 1 MEJICHHO MAJArOIIUH IIOCKUN PEMET
HCTIBITHIBAET BCTPEYHOE AABJICHNE OOTEKAIOIIETO €r0 BO3/AyXa W HAUYMHAET, TaK WM MHA-
4e, KPYTUThCA, IPUIEM KaK BOKPYT COOCTBEHHON OCH CUMMETPHUH, TaK U OTHOCHTEIIEHO
TPaeKTOPHX TaJCHUs. DTO M3BECTHBIN (aKT, YaCTO HAMH 3aMeyaeMbli B MPUPOIE, OCO-
OeHHO — BpallleHne TONepEK NeWCTBUS CHIIBI TSDKECTH: 3a0aBHBIN KPYTALIUIACS MOJIET ce-
MEHHU KJIE€HA, UMEIOIIEro NpelesibHO aCUMMETPUUYHYIO (OpMy — CaMO CEMEUKO C OfHON
CTOPOHBI, @ C IPYrOi TSHETCS IUIOCKOE U JIETKOE «KPBUIBILIKO»; BPAIICHUE, JOCTATOYHO
OBICTpOE, IPOUCXOAUT BOKPYT 3a0CTPEHHON M YTSKEJIIEHHON CTOPOHBI, TJ€ M CIPSITAHO
CEMEUKO, MaJaromee BHU3. DTO SBICHHE B YEM-TO CPOAHHU IBYM 3dderTam, CBI3aHHBIM
C 2JIEKTPOMarHeTU3MoM. Bo-1iepBbIX — BHHTOOOPa3HOMY JIBH)KEHUIO 3apsHKEHHOH yacTu-
LIbI B TOCTOSIHHOM OTHOPOJHOM MAarHUTHOM II0JIE IOA AeicTBHEM cuiibl JIopeHua, opToro-
HaJIbHOW CHJIOBBIM JIMHUSIM MAarHUTHOTO IOJIS; YacTHUIIA, IOMUMO ABIKEHUS BIOIb ITHX
JIMHUI (€CTIH OHO MMEeTCs H3HAYaIIBHO ), TPHOOpeTaeT 1 MOMEHT BpallleHHsI OTHOCHTEIIEHO
HUX. BO-BTOPBIX — TOKe BUHTO0OPa3HA TPASKTOPHS KOHIA BEKTOPA AEKTPUIECKOTO MO
B OeryIueil NUPKyYISIpHO MOIAPU30BaHHOM BosiHE. M 3TOT KOHel, ¥ NpoOHas 3apshKEHHAS
YaCTHULIA AHAJIOTUYHBI BHEITHEMY JIETKOMY Kparo KJIEHOBOIO CEMEUKA.

Tak 4To JII0G0€ HApylIeHHe CHMMETPUH (IHCCUMMMETPHUS ') — B KHHEMATHKE, M-
HaMHKE WM MPOCTPAHCTBEHHON M30TPONHHU (B YaCTHOCTH, U (POpMBI), IpHUEM HE3aBU-
CHUMO OT POZia HAIIPABJIAIOIIMX CUJI, — BCETZA BBI3IBAET OTBETHOE BPallleHHe, ECIIU UME-
€TCs CONPOTHBIIEHUE NBIKEHHIO (pHc. 5, II). 3HaunT Takyro mperpaay Halo «OCBOHUTHY,
[IOTOMY — HPUOCTAHOBUTHCS, IMPUTOPMO3UTH, YTOOBI ABHUIAThCS Jaiblie. DTO 00U
npuHuun: «lIpenarcTBusMu pacTém».

Ecnu cMoTpeTs Ha MONETHI KIIEHOBBIX CEMSIH CBEPXY, TO OHHU, YCTPEMIIEHHBIE BHU3
1 CIlyBaeMbI€ B CTOPOHY BETPOM, IPOU3BOIAT BIIEYATIICHHUE MOPXAOLIEW CTall MOTBUIBKOB,

* Kcraru, mepBbIM OOHApyXWI, YTO B IPUPOJE INUCCHUMETPHU3AlMs SIBISIETCS CYTBIO
sBomroryy, 6611 [1sep Kropu.
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a TOTOM BIPYT KKYTCS ... CKOIUICHHEM BpaIIaromuxcs rajakTrk (1), pa3oM mamaronmx
B KaKyI0-TO O€3IHY, I7Ie UX YTO-TO HEyKJIOHHO NPUTITHBACT, TOUHEE, Ha HUX PA30M YTO-TO
HENPEPHIBHO JABMT — TO JIM BHEIIHUE CHUJIBI TPaBUTALMH, TO JIM COMPOTUBICHUE TOHYAM-
el MEXTrallaKTUYECKON Cpefibl. A HE caMoO JIM 3TO YCKOPEHHOE B COBPEMEHHYIO 30Xy
pacumpenre mpocTtpaHcTBa BeeneHHo# wmu runorernyeckuid 3¢up?! M He moromy
rajakTuky Bpamarorcs?! Tak xakoBa ke ObUla WX M3HaYabHast (opMa, CTOJNb UyBCTBH-
TeNbHasl, MOAATINBAA K BO3HHUKIIEH BOBMOXXHOCTH 3aKpYTHThCA? VIcxonHas acHMMeTpus
(orcyrcrBue cummerpuu)! Otkyna oHa? He u3-3a HEMUHYEMOro oy HapylleHHMsl po-
CTPaHCTBEHHOI cuMMeTpuH B MoMeHT bombioro B3peiBa? B pesynsrare yero us «Tou-
KID» CHHTYJISIPHOCTH, KaK TAMHCTBEHHOTO BCEJIEHCKOro CeMeHH, BBIPBIBAETCS 3HAYHUTEIb-
HO MEHEe IUIOTHBII «XBOCT» (KpbLIO!), KOTOPBIH M 3aKpY4HBACT BCIO, CIIE KOMIIAKTHYIO,
Bcenennyro nenukom B [Tonie HeKMX BHEMIHUX (IO OTHOLICHUIO K Hel) Cuil.

U BcriomuHaeTcs Tparnueckuii ciryvait 22 asrycra 2006-ro, xoraa B HeOe Ha nozacTynax K r. Jlonenky
Tparmdecky noru6iao 170 genoBek — maccaxupsl 1 dkunax TY-154M, KOTOpBI U3-3a TPO3BI BEIHYXKICH ObLT
NOAHATLCA Ha YPE3MEPHYIO BBICOTY B 13kmu OTTYyJa 13-3a CIIMIIKOM 0OJIBIIOrO «yIJla aTaku» (HO,I[’BéMHaS{
CHJIa y)Ke He JeliCTBOBasia M IPOM30ILIA MOTEePs YCTOMYMBOCTH, MBI OBl CKa3alu — MOTEepsl CHMMETPUH U
HCYE3HOBEHHNE TOPU30HTAIBHOMN «TATH», KaKk Obl OOKOBOTO BETpa) CaMOJIET, IO MHEHUIO aBUATOPOB, «CBa-
JINJICA B FOpH3OHTaHBHLIﬁ mITomop». To ectr Havan CTPEMHUTECIIBHO MMaJaTb BHU3, COBEPIIAsd KPYTALIHECH
JABHIKCHUS, KOTOPBIC HEBO3MOXXHO 6])1.]'[0 YCTPAHUTh HUKAKUMHU YCUIIUSIMU SKUIIaXKa. Ta](, «MOTBUIBKOM», BEP-
TAMNAMCS «CEMEHEM-IIPOTIEITIEPOM» JIeTel caMoNIET BHU3. Ero HeynepuMo 3Baiia K cede 3eMirs, e€ Heympas-
JisIeMas NpUuTATuBaromas cCujia; OoHa u nory6Hna — B30pBalia, pa361/ma.

He tak nu ¢ momeHTa bonsiioro B3peiBa y)xe BIaCTHO AEUCTBYET M OTpULATENb-
Hasl TpaBUTaLMs, «PacTAIKUBas» MHUPO3JaHHE HAllle B pasHble CTOPOHBI? M motomy ero
(parmeHTsl 0€3 yCTadH BBIHYKAEHBI BpallaThcs. BeeneHHas JeTHT, pa3ayBasich, TEM ca-
MBIM aKTHBH3HPYS CHJIBI BHYTPH ce0s U T€, YTO HAIlPaBJICHBI HAPYXKy. DTH HEYEMHO «J1a-
BSIIIME» CHJIbI JCHCTBYIOT YK€ U Ha 0OoJiee «HU3KOM» HEPapXUUECKOM YPOBHE OpraHU3a-
IIUH, 3aKpY4YHBasi MHOTHE HEOJHOPOTHOCTH MaTEpUH BHY TP PACIIMPSIIOIIETOCS «ITY3bIPs»
Bcenennoii. I on mpeObIBaeT B COCTOSHUM OypHOI BHYTpEHHEH TypOyNeHINH, KOTopast
«apopactaet» BetBseicss CETbIO mMakpocTpykTyp — He uHade Kak caMuM MUpoBbIM
Jpesom JKnzuu! B HEM COMH rajakTHK CpOJHM 3€NEHON KPOHE 36éMHOM JIMCTBHL. ..

JIro6ast HEOMHOPOAHOCTH, a TIOTOM YK€ M CaMOTO BEIIEeCTBAa BHYTPH T'aJIAKTHUK Ha-
OyxaeT, Kak ceMsl, «Iomnaercs» (Ha MaHep Bcell cBoeit Marepu-BceenenHoli mpu B3prise),
Y BO3HHUKAET Ta AMCCHMMETPHs BBHIOpOCa «POCTKa» B OJHY M3 CTOPOH, KOTOPBIA Aa&T
HAYaJIo ¥ TUIIOTETHYECKOMY «CTPYHHOMY MOTOKY» (110 bapenbaymy), To ecTb 3BE€31HOM
BETBH, a 3HAUNUT BO3HUKAET €€ BpallleHHe BOKPYT LIEHTpPa POAUTEIBCKOM TalakTHKH,
MOCTOSIHHO «IIONHUThIBaeMON» BbIOpocaMu. Tam, B LEHTpE, MOKOUTCS MAaTEPHHCKOE
«ceMs»y — «uépHas (Oenas) apipay. Cems ke 3T0 BOPOHKOH YCTPEMIIEHO B MU WHOM, J0-
CUHTYJISIPHBIN, OTKyJa U YepHaeT CBOH CHIIBL. ..

LleHTphI rajJakTHK — 3TO KaK «CIOPbD» HEOAHOPOAHOCTEH, BRIOpOIIEHHBIE TIpH B3phiBe
n3 bonpmoit CHHTYISIPHOCTH U pa3BestHHbIE MOJIHUEHOCHBIM HH(IISIIMOHHBIM pacIIupe-
HHUEM IO IPOCTPAHCTBY — [UIA «paccesIeHusD». YeM He «TapalltOTHKI OXyBAHIUKOB?..

Wrak, cnivpanbHbIi y30p TaJakTHKH MOKHO CUECTh 3a 3arHyThle BpAIlEHUEM BBI-
OpOoCHI BeecTBa U H3TyISHUS TTOJIeH U3 IIEHTpa 3BE3MHON CUCTEMBI. B Hell 3BE3/TbI — aHa-
JIOTH «MalibIx» TypOyJICHTHBIX BUXPEH BO BCEll IaJakTUKE, HO y>K€ MEHBIINE, TPETHETO
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YPOBHS OpraHu3ayy (1mocie MerarajakTHK{ U KaKJOW U3 TaJlaKTUK). 3HAYHUT 3BE3MMI,
10 aHaJOoruu co BcesleHHOM, BIOJIHE BO3MOXKHO, «BBIOPACHIBAIOTCS M3 LICHTPOB MaTe-
PUHCKUX TaJIaKTHK — U3 UX CUHTYISPHOCTEN? 3HAUNUT «CTPYIHHBIE TOTOKM» B rajJakTHKax
MOTYT ¥ JIOJDKHBI HAIOMUHATh 0 cebe. Brpoyem, 3T0 coBceM He MCKITIOYAeT CYIIEeCTBO-
BaHUs B HUX Ha TOHKOU CpeJle€ U «BOJH IUIOTHOCTHY, CONMyTCTBYIOIIMX BO3ZHUKHOBEHHIO
JIOJITOXUBYILIETO CIIMPATBHOTO y30pa.

MoHO-TaKi IyMarh, YTO B CIIUPAJIbHOM 30JIOTOM KapKace KaXXIOW rajlakTHKH
(no ananoruu ¢ CoaHEYHOH CHUCTEMOW) UMEIOTCS B HAcase YeTbipe 0a30BBIX CIIU-
pa’bHBIX pyKaBa: 1Ba — JorapupmMmuueckue (30JI0TbIE) CIUPATH, KaK pa3 MPOIyIIH-
pyeMBI€ 80IHAMU HIOMHOCHU, U IBA — APXHMEN0BBI CIHPaIH, BEI3BAHHbBIE MMapoi
cmpytiHblx nomoxos (nomyctum, no bapenbaymy). UnTepdepenmus norapudmude-
CKMX M apXHMMEJOBBIX KOMIIOHEHTOB, TO €CTh BOJIH IJIOTHOCTH U CTPYHHBIX MOTO-
KOB W3 IIEHTpa TAIAKTHKH, MTOPOXKAaeT cuenuduueckune 308 B € Tene (I 1., [92]).
Kopotanunonnas 30Ha (rae npoJieraeT Kpyr KU3HH — MOSIC KU3HU, U MBI B HEM) €CTh
pe3yabTaT ¥ NpU3HAK MPUCYTCTBHS UMEHHO JIOTapu(PMUUYECKUX CIIHpaci, TO eCTh
M3BECTHBIX HayKe BOJIH INIOTHOCTH.

Bo3zBpamasdce k MexaHHW3My, BBI3BIBAIOLIEMY BpallleHHE, TOBTOPUM €elI€ pa3: 3TO
pe3yiabTaT onpenenéHHON nuccuMMeTpun. Y yeM oHa 3HauMTeNbHEE, TEM BEPOATHEE
BpallleHNUE, HO TOJIBKO, €CIIM IPUCYTCTBYET HEKAsl BHEIUHsAs cwiia. Hanisa bl ToMy emé
IIpUMep — KaTaHUE Ha JIOAKE: Ul MOBOPOTa HEOOXOAMMO BCEro JIMLIb OJHO BECIO, TO
€CTh — HapyllIeHUe CUMMETPHUHU.

Cam ke pakT BOBHUKHOBEHHSI BPAILIICHUS Y BOBCE HECUMMETPUYHOM (acuMMeTpHy-
HO1) (hOPMBI TOBOPHT O TOM, YTO C IIOMOILBIO BHEIIIHETO BO3ACHCTBUS 3T HEIIPABUIIbHAS
¢dopma pakTHYECKH CTaHOBHUTCS MPABWJIBHON, CHMMETPHYHOH, OO B mpeaenax 10-
CTaTO4HO OOJIBIIOTO MPOMEXKYTKA BpeMEHH (OECKOHEYHOTO0), HAMHOTO MPEBOCXO/ISIIETO
NepUOJ BpallleHHs, JaHHas popMa yKe HEe BOCIIPHHUMAETCS «OIXHOOOKONY, a BBIIISIAUT
«aKKypaTHO MPaBUJILHOW» OTHOCUTEIHFHO OCH CBOETO BpallleHUs, TENEPh YK€ — OCH CUM-
MeTpuH. Tak coBMecTHO — GopMa 1 e€ «00yBaroIINil BeTep» — BHIPABHUBAIOT, BHIITPAB-
JISIIOT CUTYalUIO, TOBOJAT €€ 10 UIealbHOM.

OTO CPOJHU «COUTHIO» Pa3HOMOJSPHBIX CTOPOH, KadeCTB, CTPEMSIIMXCS «IIOpPO-
IUTH» TPEThE — CBOE JIydIllee, NIeaTbHOE «IIOTOMCTBOY». Tak jke MeHCTBYeT W MPUHIHI
rapMOHHH — 30JI0TO€ OTHOLICHHUE, 10O B HEM HMEHHO /1Ba WiEHa IIOPOXKAAIOT (T10 OIpeze-
JEHHBIM 3aKOHaM — IOI00US U CIIOKEHHUS1) TPETUH YJIeH, TeM CaMbIM BHICTpauBast 30J10-
TOM psIT TONO0USI.

Kaxk ’xe 10 OTHOIIEHHIO K «001yBalolIeMy HOTOKY», TO €CTh JEHCTBYIOIIEH Cuie,
opueHTHpoBaHO BpauieHue? IIpociexnBaeTcsl BaKHBIA MPUHLUI: eciu ¢opma Juie-
Ha CHMMeETPHH (TI0 KOHPHUTYpaAIlMH U pacTpeeTICHHIO Macc), TO OChI0 CHMMETPHH eé
pu BpaueHuu (a urypa BpalieHus Bcerna 6onee CMMMETPHUYHA) MOXKET CTaTh TOJIBKO
BHEITHUH (PaKTOp — HAMpaBJeHue JeficTBUS BHEIIHEr0 MOJIs, BHEITHETO UMITyJbca. B
cllydae BIIOJIHE CHMMETPHYHOHN BBHITSHYTOH (hopMbI, 63 0c000i KOHIIEHTpAIIMK Macc B
OZJTHOM MECTE, IOMUMO TE€HACHIMH BCE )K€ MEAJICHHOTO BpalleHHst (OpMbI BAOJb OIS
(Torma JBMKEHHE BJIOJb HETO MPOHMCXOIHT MO BBITSHYTOU CIIHPAJH ), HIMEETCS BTOPOE

* Tax OIYCKArOTCA Ha 3EMJII0 JOCTATOYHO CHUMMCTPUYHBIC IJIMHHBIE CCEMCHA, JIETKHUE
OpeAMETBI — OHU KPYIKaT 110 ClIUpaJin.
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BpallleHue, THTEHCUBHOE, M OHO MTPOUCXOAUT OTHOCUTENFHO OCH CHMMETPHN CaMOM 3TOH
¢opmpbl. Tak yto m106ast 0OCb CUMMETPUH, BHYTPEHHS JINOO IPOBOLUPYIOIIAs BHEIIHSAS,
NpU IBIKEHUHM CTAHOBUTCSA OCBIO BPAILICHMS, €CIIH TOJBKO TO HE aOCOIIOTHO CUMMeE-
TpuuHasi, 6e3 nedexros ¢urypa. (Hampumep, map, uaeanbHO IIaAKUid ¥ HEUTpPaTbHBII
K BHEILIHMM BO3JIEHCTBUSAM: OH HAUMHAET BPAILATHCS, €CIIM €MY IIPUIATh COOTBETCTBYIO-
M UMIYJBC, HO B IIEJIOM 3TO YK€, B IPUHIUIIE, AUCCUMMETPpUYHAs CUTYaIusl.)

Crenyer ewmé pa3 NOAYEPKHYTh, YTO J1I000€ CUIIOBOE I10JIE, B KOTOPOM OKa3bIBaeTCs
Hekast popMa, HeIPEMEHHO BBI3BIBACT [1Ba €€ BPAILCHHS: U B INIOCKOCTH «IIOTIEPEK ceOsD»
(coBHO popMa CONPOTUBIISAETCS MOIIO! ), U OTHOCUTENBHO OCH (MU LICHTPa) CAMMETPUHI
(dhopmbi (cioBHO hopMa ycuiieHHO coxpansieT ce0s!). Korma ata och (Min IEHTp) CHIIbHA,
MaccuBHa (TaKOBO CEMEUKO KJIEHA), TOrga MoAOOHOrO BpaIIEHUs BAOJIb (OPMBI MOXKET
Y He OBITh: JIMIIb MONEPEK BHEIIHEH CHIIBI «BCTAHET» PACKPYUEHHOE aCHMMETPHYHOE
TeJO (CIOBHO OHO BIIOJIHE YCTOWYHMBO K BHEITHUM BO3/EHCTBUSAM!).

Ecnu nonaOmionath omsaTh e 3a MoJIETaMy MOIBMXKHBIX CEMSIH KJIEHA, TO YETKO BUI-
HO, YTO MX OCH BpallICHHsI HApaBJIEHBI K 3eMJI€, CTAHOBSITCS (MIPH OTCYTCTBHH OOKOBBIX
BETPOB) BJOJIH MTOTOKA, CHJIOBOTO 1ToJIsl. He 03HadaeT v 370, 9YTO 0CH BpallleHUs rajiak-
THK B CpPelHeM JI0/LKHbI ObITh HaleJIeHbl K TOPU30HTY BcesleHHOM, HHAaYe roBopH,
pacnosararbesi o Jy4y 3peHusi? OJHaKo MBI BUJIUM HX (B TEJIECKOIIbI) TO-Pa3HOMY,
HE TOJBKO «IUIOMIMS», HO U ¢ pebpa. IHTepecHO, oTMEUYeHa M Ha CErofHs Kakas-Ir0o
aHu3oTpomnus B 3ToM oTHomeHnu? Kak Oynro Obl HeT. Mnu «MecTHBIE» MOTOKH CTOJb
CWJIBHBI, YTO «CIIyBarOT» JIETAIINE 3a pacliupeHreM BceneHHol ranakTUKy U pa3MbIBa-
0T, UCKA)KAIOT 3Ty MIABHYIO TEHJICHIMIO HAIPABJICHUS UX OCEH — OBITh OPTOTOHAJIHHBI-
MH y4acTKy HeOecHO! cepbl B MECTE UX pacroioxeHus? A ObITh MOXKET, OoJiee BCero
«J1aBAT) CHJIBI, UCXOAAIIMe OT [ TaBHOTO ATTpakTOpa, HaXOASIIErocs rJe-To B HallpaBsJe-
HUM co3Be3nuii [ uapel, JleBrl (mpsmoe Bocxoxaenue 13 gac. 17 muH., ckioHerne -21°).
U ranakTUKM B CKOIJICHUSIX U CBEPXCKOIUICHUSX TATOTEIOT HMEHHO K HEMY, pa3Bopadu-
BasICh «TPYyAbIO» B €T0 CTOPOHY?

OOparum Tenepb B30p CBOM K 3emite. ITO Jaeko He WieallbHbIi map. Ero MoxxHO
accoruupoBath ¢ Bpamaomumes [IYPYIIOM, B kotopoMm nuisnka — AHTapKTHaa, a
ocTpué — cepare JlemoBuTOro okeana — JiereH1apHas, HCUE3HyBIIas B JAJIEKOM ITPOILIOM
ropa Mepy. lllypyn BBUHYMBaeTCS B HEOO BAOJIb OCH CBOEIO BpALICHUS Tyla, IIe Lap-
CTBYET co3Be3ue JlpakoHa — CO3BE3/IMe CEBEPHOTO MOJII0CA IKIUIITHKH, TO €CTh MOJII0Cca
3eMHOH OpOUTHI. DTO ApeBHEE CO3BE3aUE MUKIMUECKOW MOIIN U mepeMeH. Bokpyr mo-
JFOca SKIMNTHKH OOXOAUT MPUMEPHO 3a 26 ThICAY JIET CeBEPHbIH moiroc Mupa. OH —
MPOIOJIKCHUE HA HeOe MPEIeCCUPYIONICH C 3TUM MEPHOIOM (3BE3IHBIM TOJIOM) 3EMHOM
OCH BpAIIICHHUSI.

CoBceM psazioM ¢ co3BezaueM JlpakoHa, Ha paccTOSHUM 36°, — BTOPOE 3HAKOBOE MO
MOIIU JpeBHEE co3Be3nue — [epkyrneca, B CTOpOHY KOTOPOTO ABMIKETCS CO CKOPOCThIO 20
KM/c nenukoM Besi CoHEYHasi CUCTeMa B OKPYJKarolieM e€ 3BE3THOM MPOCTPAHCTBE, K
acmekTy. OTa coocTBeHHass ckopocTh Comana B 10 pa3 MeHee Toi «TBEPIOTEIBHON, C
KOTOPO# oOpaliaeTcs Halla IIaHETHAs! CUCTEMa BMECTE CO CIUPAIILHBIM y30POM BOKPYT
Ilentpa 'anaktuku 1 koTopas HampasieHa oT OpuoHa k Jlebemro (yxe He k [epkymecy).

HeB0o3MO)XHO HE OTMETWUTH CIEIYIOLIee BAKHOE OOCTOATEIBHCTBO: B COBPEMEHHYIO
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3MOXy BI0Jb OJHOT0 He0eCHOT0 MepUAMaHa — cOIHUecTOsIHMI (mpumepHo 18 wac. mo
MIPSMOMY BOCXOXIICHHIO) — PACIOIOKUINCH MOC/IeI0BATEILHO TP BasKHBIE 00J1aCTH
HebOa: 1) OoJice MOJBWKHBINA BO BPEMEHU CE8EPHBIIL NOOC MUPA HAXOIAUTCS CeHYac OKOJIO
3Be37Ibl Anb(el Maoit Meneauiisl — HeiHelHeH [1oJsIpHOi 3BE31bI; 2) cesephblil NOMIOC
SKAUNMUKY YCTOWYUBO PACIIONOKEH B HalpaBJIeHUH co3Be3ns J[pakoHa, Kyda HalleleHbI
TOJIFOCa OPOUT BCEX OCTAJIBHBIX IUIAHET U CEeBEPHBIM KOHEI OCH BpateHus camoro CoHa,
a TaKKe CEBEpHBIE TOJTF0CA TUIAHET (KPOMe «IeKaIlero Ha OOKy» YpaHa) M FOXKHBIH TIOITF0C
Benepsr; 3) LJenmp [ anakmuxu oka3pIBaeTCs sl HAC B HAIPaBIEHUU co3Be3aust CTpenblia;
9Ta OYTH HEMOJABIKHASI 00JIaCTh Ha 3eMHOM HEOOCKIIOHE, MEIUICHHO, 3a puMepHOo 200 MiTH
JIET, CMETIAIOIIAsICS. OTHOCUTENBHO (POHA OUECHb JAIEKHUX TaNIaKTHK. Ha/o momaepkHyTh, 4To
CHUTYyaIlysl YHAKAIIbHA |, lyMaeTcs, JUTs Halllel 310XHU He CITy4yaliHa. . .

Kakunx-1o 10—11 ThIics4 JIeT Ha3al ceBEpHBIN MOJTIOC MHUpa ObUT HAMHOTO ONHXke K
anekcy nprokenus Comana B ['epkynece, a 3HAYHT U K HanrpaBiieHnuto Ha L{enTp [amakTiuku
B Crpenblie, pacnonarasich BTOpUYHO 32 26 THICSY JIET B TOH ke 001acT Heba Ha MepH-
JMaHe colHIecToIHUH. (B Ty anoxy yXoauiau noj Bogy HOCIeIHNE OCTPOBa ATIaHTUIBI,
3aBepIIaCs mocieaHui JIeTHUKOBBIN TIEPHO. )

Tak 49To yXe JONTHe SOHHI JIET Tepou ApeBHUX Mudos 3emin, Jpakon u I'epkyrnec,
CJIOBHO IPUTATHBAIOT U JIEpKaT CUJIAMU CBOMMH IJIAHETY U MAaTEPUHCKYIO €€ CCTEMY BO
rnaee ¢ Comuiem. 3BE31b1 [epkysieca OyaTo BiIeKyT k ceOe. A Ha 3BE31b1 JpakoHa Apyx-
HO «B3HWpPAET» B CBOEM OOpaIlleHUN W BPAIICHWH TOAABISIONIEe OOJIBIIMHCTBO YJICHOB
ConHeuHoit cucteMsl. Tak He pacKpydeHHas JIM CO BPEMEHHU CBOET0 POXKIEHUS, IpUMep-
HO 5 MIJIpI JIET Ha3aJl, HECKOJIBKO aCHMMETpHUYHas, MpoTspKEHHAsA HeOyma [IpoToconHmma
«majaeT» Kylaa-To B CTOPOHY arleKkca CBOero ABkeHusi? OOmagasi CHIBHBIM, CMEIEH-
HBIM YyTh B OOK «LEHTPOM», OHA HE «KYBBIPKAeTCs», a MpeJaHHO BOKPYT HETO Bpalia-
eTCsl, KaK KPYTUTCS CEMEUYKO KIIEHa, Taas HazeMb. HO CHIIbHBIE TIOPBIBBI «BETPa» MOTYT
U CIOyBaTh «BEPTYIIKY» ceMeuka. Tak W MOIIHBIC TEUEeHHWs Bpamaromeiics [amakruku
YHOCAT BMECTE CO CTIHPAJIHBIM Y30pOM U Hally poiHyt0 COTHEUHYIO CUCTEMY...

Cama BO3MOXXHOCTh KPYTOBBIX ABM)KEHUH BHYTPH TaJakTHKH (KaK, BIIPOYEM, 3BE3-
IIbI WJIH TN B €€ TUIAHETHOW CHUCTEMeE) IIEIMKOM OTIpeNIesieTCsS HaJIndueM MOMEHTA Bpa-
LIEHMS, KOTOPBII JOCTAaETCS OT MCXOAHOIO BpAILEHUS ra30BOM NMPOTOTaJAKTUKU (MU
MIPOTO3BE3/1bI ), FITH (IO BOCXOAAIIEH ) — Bceil MeTaranaktuku nenvkoM. [Ipasna, cornac-
HO pabotam 1960-x romo (JI.M.Ozeproit u A.J[.YepHuH), n3HaYaIEHBIE BUXPH, O KOTO-
pbix roBopu enié [ A.['aMoB, HECOBMECTUMBI C MU30TPOIHBIM paciiupenreM Beenennoit
(To ecth c ompenenénHoi e€ cummMerpueii). Hy, a ecin m3oTpornmu Ha caMOM JIeJie U He
cymectByet? To ecTh UMeeTCs U3Ha4YaIbHas CTPYKTYPHAs! JUCCUMMETPHS, ITyCTh MaJas,
KOTOpasi, Kak U y KJIEHOBOTO CEMeuka, MPUBOAUT K BPAIEHUIO CHUCTEMBI — B JaHHOM
ciy4ae Bcel BeenmeHHOM B mone 3UPHON B IPUTATHBAIONIEH H3BHE CPEbl, 8 BMECTE C
TeM — U €€ CKOTUICHUH TaJIaKTHK, CAMUX TaJIAaKTUK, X 00pa3yIoNIuX 3BE3/ U T.1., BIUIOThH
JI0 TIJIaHET U CIYTHHUKOB, OOpAaIaroIIuXcsl ¥ BPalIaloNINXcs, KaK IpaBUiio, B OAHY U TY
e cTOopoHy. B mpocTpancTBe BeenenHol npeicTaBieHa 1enas nepapxusi Kak Obl BIO-
JKEHHBIX JPYT B JApyra Bc€ YMEHBIIAIOMIUXCS BUXPEH — HEKUH eIUHBIA (pakmaibHblil
8UXPb, IPOSIBISIIOIIMICS B TF0001 TOYKE CBOETO (PPOHTA, TaM /i€ JIOKaIbHO MOBEPXHOCTh
WCKpHBIIEHA M KOCO OPHEHTHPOBaHa K HaOeraromnemMy Ha He€ IOTOKY CPEbl.

UzBectHO, 4TO TIepenaapl MABIEeHUS B JI000H cpene — 3To 38yk. Eciau B moToke
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cpensl IMeroTCs (GIyKTyallny 1aBJIeHN (3HAYUT PacIpOCTPAHAETCS HEKHIA 3BYK), TO TIPH
HaJM4HMU TAKXKE U ITPAJMEHTA IJIOTHOCTU BO3HUKAIOT BUXPEBBIE ABMKEHUS. Kak roBopsr
($u3uKH, «3BYK pOXKAAeT BpallleHHe cpeabl» [86]. 3HaUnT HEeKWil «30B» HIIM «IIPHKa3»,
MIPOHU3BIBAIOIINI THIOTETHYECKYI0 TOHKOMAaTepUAIbHYIO0 CyOCTaHIMIO («TEMHYIO Ma-
TEPHIO», 00JIee TOTO — «TEMHYIO SHEPTHUIO», HIIU BaKyyM, WIH 3(QUp — 3Ty «IIPOTOILIa3-
My Bcenennoit» (kak roBoput MockoBckuil ¢usuk H.E.HeBecckuil), mpoHU3BIBAIOITYTO
3BE3ABI M TAJIAKTUKH, WX CKOIUIEHUS W CBEPXCKOIUICHHWS, MeTaraiakTuky, — CiocoOeH
PACKPYTHUTB, a [IOTOMY MPOCTPYKTYPUPOBATh «COAEPKUMOE» BEIHKOIO BCEJIECHCKOTO
IIpoctpanctsa? He ananornynsiii 11 B 4€M-TO UMITyNbC 3acTaBuil 3a nociaeanue 2000
JIET B OOMIMPHBIX OKPecTHOCTSIX COHIIA BCIBIXHYTh CEMb TaJJaKTHYECKUX CBEPXHOBBIX?
MOo3KHO yMaTh, YTO BCIBIIIKHN UX CIEAO0BAJIHU JaXe B XPOHOIOTHYECKOU OCIEN0BATEb-
HOCTH, 00pa3yst Bokpyr CosiHIla cBoeoOpa3Hyro «mnenio» [91]. Bo3HukaeT MbICib, 4TO
BIOJIb CIIPAIbHOTO pykaBa Crpenblia mepenaércst HeKHi «CUTHA, paclpoCTpaHsIio-
uiics no cnupanu K Llentpy ['anakrtuku, B pe3ynbrare 4ero moo4epEaHO B3phIBAIOTCA
MacCHUBHBIE YMHUpAIOIINE 3BE3NBL. A HEe ACHCTBYIOT JIM TaKHMM 0Opa3oM TIpaHINO3HEIC,
TaJIaKTUYECKUX MacimTaboB cnenudpuyueckre MHPOPMAIMOHHBIE MO, MPOSBICHHBIE
KakK 0COOBIe «(ITFOKCHD), «TpaccepbD» (€CIH MOIB30BaThCs TEPMUHOIOTHEH MOCKOBCKOTO
¢uzuka b.Y.Ponnonosa).

BHOBB BHIITHEM M3 OKHA U TMONIOOYEMCS Ha BECEJIO CKONB3SIINE, KPYTSIIUECST B
BO3IlyXe ceMeHa KJEHa, 1a U Jpyrue — Hampumep, Oepésbl, Mo-CBOEMY HECHMMETpPUY-
HBIE, IOTOMY CITOCOOHBIE K BpameHuo. Koraa ke Mbl BUIUM «BBIXJION» TYpOyIeHTHOH
CTPYH, TO AaHAJIOTUYHO — SIBIISIEMCSI CBHJIETEIISIMU OIPENEIIEHHOTO CO0sl CHMMETPHH 10
CPaBHEHUIO CO CIIOKOWHBIM JIAMMHAPHBIM TE€YEHUEM; B JAHHOM CIIy4ae — U3-3a CKOPOCTH
IIOTOKA, PacTyILEro COMPOTHUBIICHUS, BA3KOCTU CPEbL; 3TO U OPOKIAAET JUHAMUYECKYIO
AHU30TPOIIUIO U, B pe3yJbTare, — BpallleHHEe MHOXKECTBa pOXAaloIuXcs Buxpeil... Kak
BHHU3Y — TaK M HAaBEPXY, KaKk HABEpXy — TaK U BHU3Y...
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Konnax 11. 3ddeKT yTpoeHUs NPOCTPAHCTBEHHbIX MacLUTaboB




1l rmaBa

& Wéﬂﬂﬂléﬂg%ﬂﬂﬁ% ﬁa&m’%»

Bce Mupbl Ha ncnbITaHWK.
E.N.Pepux

...ecnv Bawe HamepeHne TBEPOO, TO FOTOBLTECH K UCMbITAHUSIM.
E.N.Pepux

Y MHOrux UBeTOB (OpXuAeit) NOYKN 3aknaabiBaoTCs NiLb B
criy4ae pesKkoro nepenaga temrnepartyp OT HOUM KO AHI0. ..
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Konnax 12. B mupe meaHapoB

KpynHo-
MacLiTabHas

CTPYKTYpa B
TypOyneHTHOM

| cTtpye [10]



Ilepexoa rpanun

HaseiBaemble huzukamu pazosvie nepexodsbt — HEOTHEMIIEMBbIE 3TaIbl B Pa3BUTHH U
COBEPIIEHCTBOBAHMM MHpa. JTO T€ MEPUObI HEYCTOHYHNBOCTH, Xa0ca, B HEAPaX KOTOPO-
IO POXKIIAIOTCS HOBbIE BO3MOXKHOCTH, Oy/yIiee — TaKk TOBOPUT HaM CHHEpPreTHKa. JTO Te
«0boJe3Hn pocTa», 4TO HEMUHYCMBI Ha ITyTH 3BOJIIOIIHH. )41 Korja Mbl BUAUM, HAIIpUMEDP,
MOKPBITYIO SIPKOM M3yMpPYAHOUM IIIEHKOH BOAOPOCIEH BOAHYIO IVIa/lb, TO MOXKEM JaKe
panoBaTbes — UAET CAaMOOYMILIEHHUE BO. . .

«Ilena n TUHA, NIOAHUMAIONIUECCA K MOBEPXHOCTU CTOAYETO IIpYyaAa, ABJIAIOTCA pe-
3yABTATOM YCHJIMH IPUPOBI OUHCTUTH €0 COIEPKHUMOE. .. XOTS U [I€Ha, U THHA, U ChIIIb,
Y YyTOMHTENbHAsA TUPAJIA CJIOB — C BHELIHEW TOUKU 3pEHUS SBIIAIOTCSA HEXEIaTeIbHBIMH,
BCE K€ KOHSUHBIN pe3ybTar HO}Z[OGHOI‘O I[eI>'ICTBI/I$I Ha BHYTPCHHUX IIJIaHaX BECbMa I10JIC-
3€H [IPU HEKOTOPHIX (a3ax pa3BUTHSL...». DTO «IEHCTBHE OUHMILIAIOIIUX 3aKOHOB IIPHPO-
Ibl B TIpOLIECCEe YTOHUSHHS M COBEPIICHCTBOBAHUS MaTepum». A Hall PU3HYECKUH IU1aH
€CTb, 10 CyTH, «OTXO/ BBICIINX ITAHOBY, «KMacTepcKas WK Jlaboparopusi, rae padboraror
Mertaxumukn BceneHHoH, ounias, meperoHsisi © BHOBb COCAMHSASA M KOMOMHUPYS aro-
MBI, BEIOpOIICHHBIE U3 BHYTPEHHUX IUIAHOB; M KaK TOJBKO MX pabora 3aBepuaercs, eé
PE3YNIBTATHI MepeIaroTes B CIEAYIOMINH, Oosiee BRICOKUH, TUIaH», — TOBOPHUTCS B TEOCO]-
ckoM Yuenuu Xpama [76, c.65]).

Ilepexo1 rpaHHL, THOOBIX (B TOM YHCIIE X BPEMEHHbIX), — 3TO BCEI/[A M3MCHEHHUE Ha-
TIpaBJIeHus, MMycTh camoe Manoe. (Hampumep, mpenomiieHne iy4ya cBeTa Ipy repexoe rpa-
HULBI pazgena.) CrnenoBaTenbHO, IPOUCXOMUT 10G0POM, TIyCTh HEOONMBIIONH. A 3TO yxke
JNIEMEHT 6UXps — BPAIIEHUs] BOKPYT HEKOTOPOM TOUKH MEepeceKaeMoro yJacTka IpaHuIsl!
To ecTb cBoeOOpa3Hast OCTaHOBKA, BO3BPAT, CJIOBHO BOCIIOMUHAHKE 00 OCTaBJICHHOM TO-
331 KTEPPUTOPUI», JaXKE «HEKEIAHUE» UATH JAJIbIIE — CBOETO pojia KoHcepBaTh3M. Ecnn
nepeceueHne MCKIIOUMTENBHO AWHAMUYHO, CTPEMHUTENBHO, TO BO3MOXKHA TYpOYJICHLIUS
Ha TPaHUIle, COCTOAIIAsA U3 MHOXXECTBA MaJIbIX BUXpe-conepHukoB. U 310 — xaoc, nuHa-
MHYHBIA (MM JUHAMUYECKUil), HO B KOTOPOM Ha MakKpOypOBHE IIPOCIIEKHBAIOTCS CBOU
«TIpaBUJIa UTPBY: gemesiijeecsi PactoioKeHue OyKBaJbHO TOJNIISIIIMXCS BUXpEH, Kak Obl
JIpOOSIIKX MyTh CJIe0BaHUS 3a rpanuly. [loaToMy nepexox rpanwi, wiu ¢a3oBblii mepe-
X0, TaUT B ceOe HapyllIeHHe NOPAKa, IEPECTPONKY — XaoC (aHAJIOTUYHO U B COLLYME, U B
MCTOPUM Pa3BUTHS YenoBeuecTsa!). YCTaHOBUTCS e HOBBIN MOPAIOK yKe B IPyToii cpee,
B WHBIX YCIIOBHSIX, BEICTpanBasi HOBBIN MyTh. (B 3aBUCHMMOCTH OT AJTMHBI 2JI€KTPOMArHUT-
HOM BOJIHBI JIy4 CBETa I1OCJIE TPAHHLIBI U3MEHSAET CBOE HAIpaBJIeHUE CICIOBAHUS: OebIil
Jyd, IPETIOMHUBILICE, TOPOXKAAET LIENbIH CIIEKTP LBETHBIX JIydel — paxyry!)
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[ToBTOpuM KphUTaTOE BRIpaKkeHHe: «I[IpensarcTBusamu pactém!» OHO MONHO ONTH-
Mu3Ma, pa3Butus. OIHO MpeBpaniaeTcs BO MHOXKECTBO: CBET 00paliaercs B BET; 3BYK
— B MHOTOTOJIOCHE; M3 CEMEHH, BBHIPBABILEMCS U3 «IIOJ3EMEIbs Ha BOJIO CIaObIM POCT-
KOM, TIPOM3PACTET PACTEHHE CO CBOMMH BETBSIMU, JUCTBOM, LIBETaMH U miogamu. M Bcé
3TO MPOUCXOAUT HA IMyTH HPEOIOJICHUS PA3IMYHbIX I'PAHUL — IJIOTHBIX U HE OYEHb, pa3-
YIUIOTHEHHBIX U HEBUAMMBIX, HEOCA3aEMbIX U TOHUAHIIKX. .. [IoBCIony M Beera.

Pa3BuBatot, ABHTarOT Hac, KOHEYHO e, He COOCTBEHHO Mperpajabl (OHW MElIaroT-
TakW), a MOHATHIE HECOBEPIIEHCTBA, KOTOPbIE MOXKHO YBHUJACThH JIUIIb MPH HATHYUH
MIperpaJ — CIOBHO 3epKaj UM JaXke OIop, KOTja yCTpeMisieMcs Ha HOBBIM ypOBEHb.

BcenomanM, B KOCMOJIOTHH YIOPHO KUBET MPEACTABICHHIE, XOTS IIUPOKO U HE MPO-
MaraHupyeMoe, 9To «paz0eranuey rajJakTHK U UX CKOTUICHUHA MPY MPUOIKEHIH K «TO-
pu30HTY» BeenenHol, To ecTh k e€ «BUAMMOID) TpaHMlIe, €CTh CIIEACTBHE KOCMOJIOTHYE-
CKOTO packpyuusanus éceli Bcenennoil, HaunHas 0T MoMeHTa bonbioro B3peisa®. Cam
ke B3pBIB cumTaeTcs UTOTOM BBIXONIA U3 OCOOOTO COCTOSHHS «CHHTYISIPHOCTHY», U HE
BEZIOMO, YTO € CYLIECTBOBaJO paHblle. Ho Tak mnM mHaye nmpou3omén MoucTUHE Be-
mukuii [IEPEXO/] 'PAHULI, B camoM IIHPOKOM CMBICIIE 3TOTO OHSTHS. 11 HeMHHYEMO
nomkHO 0110 Bo3HUKHYTH BPAIIIEHUE kak moTpeGHOCTE «3aepKarbes» Ha Tepexoe
(KaK ¥ MBI 3TO ZieTlaeM B TOpOJie «Ha CBETO(ope» UM B MPOLIECCE AbIXaHUs — 3aJepKh-
BAeM JIbIXaHHE MEXY BIOXOM H BBIJIOXOM), CJIOBHO JUISl TOTO, YTOOBI YTO-TO BCIIOMHUTH
W 3aledarsieTh W3 MPOIUIOoro — Ha Oymymiee. 3HAYWT, B KAKUX-TO MOTaEHHBIX OCHOBAaX
CBOUX, B 0COOBIX CBOMX «TOYKax» IMposiBlIicHHAas BceleHHas HOIKHA 3HATH O MPOLLIOM
cBo&M — Ha Oymytiiee? He MBI 71 SIBIITEMCS HOCUTEIISIMA, MAJTBIMU BUXPSIMHU dTOU TITyOWH-
Hoi, Tonuanmei [IAMATH?...

CHHTYIApHOCTb MOYKHO MPEICTAaBUTh U KaK MIPOXOXKACHUE UEPE3 omaepcmie — TOXKE
CBOEOOPA3HBIN MEepexo]l TPAHMII, BBIXOJ HAPYXKY Uepe3 Y3KO€ «TOPJIBIIIKO», TIO CYTH,
npeononieHue npensarcTBus. OTcoa — BOSHUKHOBEHUE GUXPEBbIX KOelY, BUXPEBOl 00-
POJICKU, MYPOYILEHMHOCMU MAIbIX 6uxpell . B mocienHeM ciy4ae, Hanbonee HHTCHCHBHO
HIyIIeM, 3Ta Macca BUXpeH TaK! yHOPSIOUYNBAETCS, TPUUYEM B BUIE BETBAIICHCS CTPYK-
TYPBI, IPEOI0JIeBarOIIeH OeCIIOpsIOK U HATIOMUHAOIIEH He TOJIBKO peabHOe APEBO, HO
U pacTpeckuBaHue (komax 5). He o3HauaeT nm BCE 3TO, 4YTO KOCMOJIOTHYECKAs! CUHTY-
JSIPHOCTH BO30YKJIaeT IOMUMO @pauyeniisi, KaK SIBICHUS COXPAHEHUS TaMsATH B METaCcH-
cTeMe (KOHCepBaIusi HEKUX CBOWMCTB), TAKXKE U gema/ieHue — KaK CIoco0 mepenadd uH-
(hopmanum, JHEPTUH U BEIIECTBA M0 «TPOIaM» sTMEHCTOH MaKpOCTPYKTYpbl BeeneHHoH,
(pakTanbHO 0TOOpaXKEHHBIM Ha BceX €€ MacIITaOHBIX ypoBHsX? B pesynbrare, BBIXOJ U3
CUHTYJISIPHOCTH CPOJIHH B3PbIBY, BEICTPEILY MOTy4UM BcelleHCKUM [[peBom JKu3zHu.

Bcesikoe npeononenye rpaHul] CONpsKEHO € HAMIPSKEHHWEM, C 3aTpaToil Wil BBICBO-
OOXKIeHEM SHEPTHH, YTO CIIOCOOCTBYET «M3MEHEHMIO MapIIPyTa) 3a TpaHUIeH paszena.
CxomabIM 00pazoM 6ughyprkayus BeepoM BO3MOKHOCTEH BAPYT CIEqyeT 3a OHOBAPHAHT-
HBIM, [UTABHBIM XOJIOM COOBITHH: KaKHe-TO BOBMOKHOCTH B CHCTEME HCUEPIIANIUCh, a YTO-
TO BO BHE YCHJIMJIOCH HE 0€3 €€ CONPOTHUBIICHUS Ha MyTH. B cuTyannm «Bapyr» mposBis-
€TCsl CTENIEHb HEYCTOMUMBOCTH, HEONIPENEIEHHOCTH, KOTIA O/IHA U3 BO3HUKAIOIINX HOBBIX

* Cm., Hanpumep, [26].
** TIpoxoxkIeHHE Yepe3 KPYIIoe OTBEPCTHE, 3aMETHM, OPOXKIAET KPYIIIOE e 00pa3oBaHue
— BUXPb. JTO KaK MYCKaHHE PTOM JBIMOBBIX KOJIEUEK MM MBUIBHBIX ITY3bIPEil Yepe3 COIOMUHKY.
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TpaeKTOpHii OoJiee SHEPrUYHA, BEPOSTHA, a pyras — MeHee. To eCTh CHIIbI peanu3aln
TPAEKTOPHIA MO TEM WM WHBIM MapIIpyTaM Pa3lUYHBI U XapaKTePU3YIOTCS, €CIH OTIIs-
JIBIBAThCSl HAa 3aKOHBI ONTUKHU, PA3HOW «YaCTOTONY» MPOHHKHOBCHHS B COCCIHIOI CPELy.
OcyIIeCTBISIOTCS 1060pONIbL TEM OOJIee 3HAYUTENIbHBIE, YeM BBIIIE SHEPT U, ITH 9acTOTa
Kosie0aHui, BUOpAIMiA: JUTMHHOBOJTHOBEIE (HU3KOYACTOTHBIE) COCTABIISIONINE OTKIIOHSIOT-
cs (B OoJee Mpo3pavHOll Cpeie) B MEHBIIEH CTEIeHU, KOPOTKOBOJIHOBBIC (BRICOKOYACTOT-
HBIE) — B OOJIBINEH, JIETYe pacCenBasiCh HA TPAHUIIEC. YCIOBHO, «(HHUOJIETOBBIC» JIYIH, TI0
CPaBHEHHIO C «KPACHBIMIY, CIIOCOOHEE K TTOBOPOTY «COOBITHID — OHH «YIApSIOT Yallle,
MO3TOMY MX BO3JEHCTBHE MOIIHEE .

3Ha4uT, BpalleHue enié peajbHee A1 HanOoee BHICOKMX BUOPAIIMOHHBIX YaCTOT,
KOTOpBIE MOTYT OBITh YK€ Hepa3IMIYUMbI — HU HAIIMMU TPUOOpaMU, HH TJIA30M, HO JOJDK-
HBI CYIIECTBOBATh B TOHKOM Mupe? 3HauuT, IMCHHO TaM 3apOoXKJIacTcs, HAOMPACeT CHITY
BpalllcHUEe M TPAHCIUPYETCS B CJIOM Marepuu 0ojiee IJIOTHOW W 3pMMOM — B HAIll MHUP
cyry0o Qu3MYecKnX HU3KOBHOPAIIMOHHBIX SBICHHUN? 3HAYHT, MPOrpaMMa 3HAKOMOTO
HaM MHpa MOXKET COJIEPKAThCs Ha 00JIee TOHKUX IIaHaX, IJIE «BHICEKAOTCS» HA JOJTYHO
MaMsITh CTPEMHUTEIBHO KPYTSIIUECS UCKPBI HAIIETO Oyayiiero obtus?..

1, HAKOHEL, ITePeXO0/l FPAHHI] — 3TO CBOETO POJIA KAMAPCUC, O3APEHUE U IIePEPOKIC-
uue. POXIAEHUE HOBOI'O. POXXJIEHUE YEJIOBEKA, B ToM uncne. B Takoro pona
CHHTYJISIPHOCTH TIPOUCXOANT TIOUCTHHE OUQypKaIust — «pazderanne (CIOBHO raJIaKTHK
MIPH pacIiiupeHny BeeneHHol) MOTOMKOB YeloBeKa, BPEMEHHOW UX «pa3iiéTy B pa3HbIe
CTOpOHBI ObITHA. Kak U «CcX0» MPeIKOB YeIOBEKa B «TOUYKY» CYIIECTBOBAHUS KaXI0TO
u3 Hac. Dtakuid pa3BeTBiI¢HHBIH B3PbIB moboro w3 mac B HacTosem, yxonsiuii Be-
epom cyaed 1o pasHbIM goporam u3 [Ipomnmoro B bynymee. ..

Kaxk :xe ropy o6oiitu?

[purnaogumes Kk OuypKarOHHONW «BHIIKE» — Pa3ABOCHHUIO COWICHEHHUI y pacre-
HUi, HACEKOMBIX, ’KUBOTHBIX M 4ejoBeKa. [louemy paznBoenue, ctonb modumoe [Ipupo-
IO, et Heooxoaumo? JloragsiBaeMcsi: TO — Kak ObI IIyT, YCHI-aHTCHHEI. [loTeHIInansHo
3TO 3aJI0KEHO € TeX HEBOOOPA3UMO NaIEKUX BPEeMEH pokaeHUs BeeneHHo, koraa Tumb
Hactynano [Ipossnenue Ha 3ape e€ MaHBaHTapsl IIpu 000COOIEHNN ABYX Hadal — MpH
MOABJICHUH JBYEIUHCTBA. ..

Bo3HUKHOBEHHE MMEHHO Mapbl BO3MOXHOCTEH (IMXOTOMHUH, OMHAPHOCTH) NP
Pa3BUTHH TOTO WJIM MHOTO MpPOIECcCa MOKHO PacCMaTpUBaTh CO MHOTHUX TOYEK 3pEHUS,
XOTS TJIaBHBIA MEXaHU3M YHUBEPCAJCH: B «y3JI€» Pa3JABOCHHUS SIBICHHE OKa3bIBACTCS
OyaTo Ha mepenyTbhe A0por. ToJNBKO JIM MPUYKMHA BO BHYTPEHHUX KayecTBax MPHOCTa-
HOBHBILEH CBOH «0Oer» CHUCTEMBI WM JIeJI0O B M3MEHEHUW CBOMCTB BHELIHEH CyOCTaH-
nun? Hampumep, 1715 pacTeHHi cpabaThIBalOT MPUCYIIIME UM CBOWCTBA — LIEb MIPOU3-

* ((KpaCHLIC)) OJICKTPOMArHUTHBIC BOJIHBI, TCM Ooiee I/IH(l)paKpaCHLIG, Ooitee JJIMHHOBOJI-
HOBBIC, TO €CTb MCHCC YacCThbIC, IPU MPCIOMJIICHUN B Ooiee r[p03paqH01‘/'I Cpeac OTKIIOHANOTCA U
MOTTIOIIAX0TCA CpCHOﬁ MCHBIIC. OHI/I, XOTs 1 MCHEC DOHCPIrUiHbIC, YCEM (((I)I/IOJIeTOBLIe)), HO KaK OBl
Ooiee CTOﬁKHe, KOHCCPBATUBHBIC — OHU «AJIMHHEC). HmenHo B I/IH(I)paKpaCHOM Juara3oHe, a emé
ycneniHee B paanoanamna3one, Haunjay4dinm 06p2130M «IIPOCBCYUBAIOTCS FJ'Iy6I/IHBI KOCMHYECCKOIO
OpOCTPAHCTBA, IOBEPXHOCTH IUIAHET O IIJIOTHBIMU CJIOAMU UX aTMOC(I)Cp, HOCHTPHI TAJIAKTUK 3a
OKYTbIBAOIIUMHU UX MOIIHBIMU MBUICBBIMU CTYIIICHUSAMU.
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pacTaTh U BETBUTHCSA, TIIATENIBHO «OIIYIBIBAasH OKpy’Karoliee mpocTpaHcTBo. Korma
MIPOUCXOAMUT PACTPECKUBAHUE OT TOUKH, TO OT He€ TAHYTCS ABa «Oepera» KaHaua pas-
PYLICHHS; €CIM MOTOK 00TEeKaeT MPemnATCTBUE, TO HEMPEMEHHO C MPOTHBOJICKAIIUX
CTOpPOH — ABYX.

Kaxxnas cpena uMeeT TOT Wil HHOM COCTaB: B OTHOM IIPUCYTCTBYIOT OTPOMHBIE Ya-
CTHIIBI, B IPYTON — KPOXOTHBIE, Y4aCTO — pasubie. [Ipu IBMKEHUH B Hell Te J1a 100 nmpu
pacmpocTpaHeHNH KOHIA TPEIIMHBI BAKHYIO POJIb HTPAeT T€OMETPH JT0OOBOW YaCTH.
[To oTHOLIEHHUSM K JIEMEHTaM CPEZbl, HE CIHULIKOM MaJIbIM M HE CJIUIIKOM OOJIBIINM,
TEJIO WK TPEUIMHA QYHKIUOHUPYET KaK UIiia, 0eCPENsITCTBEHHO Pa3IBUrasl YaCTUIIBI.
[Ipu MeHBIINX pa3Mepax 3THX JNEMEHTOB CIEAYET YUUTHIBATh YKe OKOEM MPOHUKATO-
el gyacTu, oObBIYHO MMeromIel (opMy mapabosonua BpameHus (4To CrocoOCTByeT
ONTUMANBHOMY HE pa3pyliarolieMy o0TekaHuo). Eciu jke yacTHIBI CIMIIKOM Majbl,
TO TIPH OTPENENEHHBIX YCIOBUAX HACTYMAIOMINHA «IIYTD» UX «crpebaeT» — HaKarInBa-
€T, U B PE3YJIbTaTe BBIPACTAET «IPEOEHB)» MPENATCTBUS, KOTOPBIH B KAKOI-TO MOMEHT
OCTaHOBUT ABMKeHHUE. TYT M BO3HHMKAIOT BE BO3ZMOXXHOCTH — O0OWMTH «Topy» IHOO
cripaBa, 00 cieBa, MHAUYe TPO3UT OOPYIIIeHHE, HaTOMUHAoIIee «IfyHaMuy. O10maeTh
«TOpy» HaZOOHO U B TOM CJIydae, KOT/Aa YaCTHIBI CPEbl — HE IPOCTO YACTHUIIBL, a LIETIbIE
«TITBIOBDY.

Tak uto Oudypkanms B 1000M BHJIE 3WKIETCS Ha CBOCOOPA3HOM YCTaBaHHH IPO-
Lecca U3HYTpH, Ha HapacTalolleM HarHETEHUY BHEITHUX MPErpaXkJaroliiuX KayecTB, KO-
TOpBIE CIEAYET TaK UM HHAue MPeoJ0IETh.

Curyanun «yCTaBaHHA», HAYIHE PHIBKAMH M MOTOMY KakK OBl KBaHTYIOIIUE JIBU-
TaloLIYIOCs WK Pa3BUBAIOLIYIOCS CUCTEMY (B IPOCTPAHCTBE U BO BPEMEHH ), IPUXOAATCS
Ha €€ 3JIMTHBIE YPOBHU-COCTOSIHHA, Ha T€ 30HBI 33JI€P’KKH, KOTOPbIE MOXXHO U HE 3aMe-
TUTPH Ha HaleM u3ndeckoM Tiane. Ho 3To BoBce He 03HAUaeT, 4To Iperpasl He CyIie-
CTBYIOT: IPOCTO OHU (POPMUPYIOTCS Ha 00JIee TOHKOMATEPHaIbHOM IUIaHE, U YeM 3HAYH-
TeJIbHEE PasHHULA MEKAY MEpaMU «TOHKOCTH» cpeA (POHMKAIOMICH M OKpYKalomIeH),
TEeM BeposiTHEE cama Oudypkaius, TO eCTh BETBICHHE, HapacTaHUE JPOOHBIX CBOWCTB
IIPOCTpaHCTBA — (pakTanuzanys, a Taxke quddepennuanus marepuu. U ecnu Bcé 3to
BBI3BAHO M3HAYAJILHBIMH, MYCTh HE3HAYUTEIBHBIMU, dYPPEKTaMU HenuHeuHocmu, Koraa
MaJiasi IPUYMHA YpeBaTa HEMPONOPLUHUOHAIBHO HapacTarollle JaBUHOW CIEICTBUH, TO
TeM Oosee HenMHEHHOCTh ycunuBaercs. [loatomy CBepxy HanpaBiIeHHBIH, HEPEpPhIB-
HBIM ¥ JJaMUHapHBIN (CIIOKOIHBIHN, 6e3 nepemernBanus) [lotok TBopsmux [Tpunimnos
IIPH TOCTHXKEHUH BCE Oosiee TpyObIX, TSKENBIX, a, CIIEIOBATEIFHO, IPUTATHBAIOIINX CJIO-
¢B (BIUIOTBH /10 3HAKOMBIX 3€MHBIX), OKa3bIBACTCSl B KOHIIE KOHIIOB B COCTOSIHUU TypOy-
JICHIIUH, 3aBUXPEHUH (II€HBI), KACKaTHO BO3pACTAIONIUX B CBOEM YCTPEMIIEHUN BHU3 — B
nHBOMOLMI0. M KpoHa pacTymiero (ppakrana okaszpiBaeTcs MpooOpa3oM yHHBEPCAIBHOM
cxeMbl MupoBoro JlpeBa, oOpaméanoro BepmuHoi cBoeit k 3emie ¢ Heba, orkyna mu-
tatorcs Ero Kopau — Kopuu Bennkux [Ipunnumnos... O Tom untaem u B «TaiiHoit JJok-
TpuHe» E.Il.bnaBaTckoi.

Kaky 1By KycTo npuHamiesKuT BBICKa3bIBaHUE, YTO UCMOKU PEK — KOPHU OKEaHd.
CroBa 3TH, cipaBeJIMBBIC 715l 3eMHOU IIOBEPXHOCTH M BOOOIIE (PU3NIECKOTO MHpa, Ha-
ITOMHHAIOT TakXke, 4To KopHH OkeaHa HemposBIEHHOCTH TOXKe MHUTAIOTCS HEHCUHCITHU-
MBIMH pPeKaMH — Ipoueccamu Hamero [IposBineHHoro mupa...
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CTodT MHp TIperpajamMu

«/[yma 3peer ciezammu» — macut JpeBHsst MyapocTh, U IOTOMY JJaBHO YK€ CKa3a-
HO: «bJ1aroc/;iIoBeHHbI NPENSITCTBUA, UMM MbI PacTémM». Tak U B ApEBHEHIIUX UHIYC-
CKHX TIHUCaHMUAX ToBopuTcs: «Kanm-tora ocobeHHO Xoporia sl yXOBHOTO YCOBEPIIIEH-
CTBOBAaHUS, U TO, YTO B CaTbs-10re JOCTUTAETCs Yepe3 COTHU THICSY BOIUIOIIEHHUH, TO B
Kanu-rore MO)xeT OBbITh JIOCTUTHYTO HECKOJIBKUMU KU3HAMHU...» [63, ¢. 190]. KcTaru, MbI
’)KUBEM B camMoM KoHle Kanu-toru, korga Carbsi-rora HaUMHAeT BCTyIaTh B CBOM IIpaBa.
ITosTOMy HCTIBITAaHUS UIYT HAUCTIOXKHEHIIIHE.

OyHIaMEHTaJIbHBINH MPUHIUI BO3PACTaHMUS COMPOTHUBIICHMS, MPENATCTBYIONIETO
KpEIHYIIEeH Cuie, 3pUMO U HESIBHO MMPOHU3BIBAET BCE YPOBHU MHUPO3[aHUS U HAIE Cy-
niecTBoBaHUE B HEM. Tak U B ASSIHUSIX JIOACKUX «MMEHHO BPArd WU CIYKUTEIH ThMbI
MOMOTAIOT BO3HECTH HaunHaHue (CBera. 3aKOHBI BO BCEM ONMHAKOBBI. ThMa OTTEHsET
Cger. 3110 BozHOCHUT TIoHsTHE [{00Opa...» [6, 1.3].

Ha BuanMoM 1iane pa3nuuHbie 00bEKTH M OKPYKAIOIINE UX CPEIIbI COAepKaT MHO-
TOYHCIICHHBIE TIPENOHbBI-HEOJHOPOAHOCTH, KOM HE0OXOANMO TpeonoieBars [Ipupone ms
BO3MO)KHOCTH HBOJIIOLIMOHHOTO MposiBieHUs. [IpensiTcTBUA MO-CBOEMY MPUTIraTeNb-
Hbl. OTKJIOHSISI MUMO HECYIMECs MOTOKU BELIECTBa, JHEPTUH, OHU U YCTPEMIISIOT UX K
cebe, HEpeaKo BO30YKIas mo3anu cebst OypIIsiiyio Maccy BUXPEBBIX 00pa3oBanuii. Bo-
o0111e, CHITBI IPUTSHKEHUSI MHOTOJTMKU: €CTh KalMIUILIPHBIE M Pa3HOTO poja CIETUICHUS -
MPWINNIAHUS, TPABUTALIMOHHBIC, DIEKTPUUCCKUE U MATHUTHBIE, SITEPHBIC. D30TePUUCCKU
— TO maMATh 00 W3HAYAIBLHOM yTepssHHOM EjmHCcTBe, BpéMeHHas muddepeHnnanus Ha
rpyOoMaTepratbHOM ypOBHE, a Tociie (a3bl «CyBepEeHU3AIUID) BCETHa YCHINBAIOIIEe
CTpeMIJIEHHE BHOBb II04YCTBOBATh OOIIHOCTE U 00pecT EquncTio. [lomyTHO HanoMHuM,
YTO, COINIACHO APEBHUM JOKTPHUHAM, aKTyaJIbHBI JIUIIH TBE OCHOBOIIOJIATAIOIIUE, OO~
HAOIIKE OPYT Apyra CUIIbl — IPUTSKEHUE U OTTaJIKUBaHUE.

K s¢dexram cBoeoOpa3sHOro MPUTSKEHUS OTHOCATCS CUTYyallld, MOAEIHPYEMbIE
3aKOHAMH OIITHKHU — COOMpaHKe MpO3pavHOi JTMH30M MM BOTHYTOH 3epKajbHON MOBEpX-
HOCTBIO TAJAIOIINX HHEPTeTHYECKUX IYUYKOB, CTATHBAHHE WX B (DOKAJIHHYIO OONACTb.
(Ecnu BcTpeuaeM paccenBaHi€ BOTHYTOM JIMH30H WK BBITYKJION OTpaXkarollel moBepx-
HOCTBIO, TO UMEEM MPHUMEPHI OTTAJTKUBAHUS U MHUMOTO (POKAIBHOTO OTOOpaKCHMS.)
B =eii nanékuii 006EM MPOCTPAHCTBA HAXOMUT CBOE YMEHBIIIEHHOE M YETKOE N300paske-
Hue. BUpTyo3HBIM HHCTPYMEHTOM HCCIIE0BaHUs cTaHOBUTCA caMa [Ipupona. B macmra-
0ax KOCMUYECKUX BO3HUKAET d3¢hghexm nunzuposanus, korna ComHIIe UK ApyTas 3Be3/1a,
THUT@HTCKOE Me3BE3THOE 00JIAKO MBLTH U Ta3a, CKOIDICHHE 3BE3/T, TAIAKTHKA, TaXKe CKOTLIIe-
HUE MHOTHX 3BE3JIHBIX CHCTEM, BBHINIOIHSAS (PYHKIHUIO MMPETrPaj CBOUM I'PaBUTAIMOHHBIM
MIPUTSKEHUEM, HACTOJIBKO MCKPHUBIIAIOT CBETOBBIE TPAEKTOPHH euié Oosee ynajaéHHOTO
OT HAC MCTOYHHKA M3ITydeHHs (BOOOIIE TOBOPS, HE 00sS3aTeNbHO AIEKTPOMArHUTHOTO),
4TO €ro M300pakeHHe Ha 3eMHOM HeOe COoCpeoTauyMBaeTCsl B CTOPOHE OT OKHUAAEMOTO
MIPU CTPOTO JIMHEHHOU TpaekTopuu. HeBUANMBIN HCTOUHUK, pAacTIONOKEHHBIN 3a Oojee
ONMU3KHUM, HO YPE3BBIYAITHO MAaCCUBHBIM OOBEKTOM, MOXKET CTaTh Ja)Ke SICHO BUAMMEBIM,
ecny HabmoAaTh ero TOYHO B (POKyce KOCMHUYECKOW JIMH3BI (C MOMOIIBIO TENECKONa).
ACTpPOHOMBI HBIHE MIPUCTANBEHO H3Y4al0T NOI0OHBIC SBJICHUS, HAYMHAS U3BJIEKaTh 3 HUX
OecrieHHy10 HH(POPMAIIHIO.

K a¢dexry nmmH3upoBanus, HaJl0 JyMaTh, IPUMBIKAET U TO, YTO OOHAPYKEHO ITPH UC-
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CJIEZIOBAHWH C NCKYCCTBEHHBIX CITyTHUKOB 3€MHOM IIOBEPXHOCTH, OKEaHOB, MOPEH: BHISIBU-
JIMCh NTyOMHHBIE CTPYKTYPbI, 3aMETHBIE JIUIIb ITPU ONPEACTIEHHOM OCBELIECHHH, YITIE U BbI-
coTe 0030pa, — MOANOYBEHHBIE, YACTO PACIIONOXKEHHBIE O] TECKaMU OOIIMPHBIX ITyCTHIHb,
Ha JTHE BOIHBIX MPOCTPAHCTB, Ja)Ke O] MPUIOHHBIMU TPyHTaMu (XpeOTbl U pu(dTOBEHIE
TperunHbl). Macchl BO3AyIIHBIE, BOOHbIC, JaXKe TBEPAOTENIBHbIC IPH MOAXOISIINX YCIOBH-
SIX SKBUBAJICHTHBI CBOCOOPa3HBIM MEPEIAIOIINM H COOMPAIOIINM JIMH3aAM.

He BocTpeOoBaH®bI emié B MOTHOW Mepe BOZMOKHOCTH Takoro ((pokaasHOTO) IIpo-
SLPOBaHMUS HEJOCTYIHBIX 30H, TPAHCISIIMA MX Ha BIOJHE HAOJIIOZaEMBbIH YypPOBEHb.
TexHU4YecKHi MPOPHIB YETIOBEUECTBA KOIOCCAJIEH, HO MaJIo TTO3HAHBI TOKA €CTECTBEH-
HBle crmocoOHOCTH Bocmpusatus. [lanu BcenenHolt m Try0b BemiecTBa HEMPEPBIBHO
LUTIOT HaM SHeprouHpOpMaunOHHbIE (OKAIBHBIE «CIYCTKN». A Bellb «Kax1as SHEPrus
JOJKHA OBITH (POKYCHPOBaHa, YTOOBI MMPOSIBUTHCS», — CBUACTEILCTBYeT COKpPOBEHHOE
VYuenne [62, c. 120]. He orbneck nmu 1O «mpenBedHoro ceeta» — ddxara? doxar —
tdhopma — purypa — dara — paxt — pokyc — daken — rar — mEUIAIOT CTPEMIICHUEM H
MOIIBIO CJIOBA 3TH, Haydayio Oepymme oT OyKBHI «(}», CIIOBHO BOCCO3/AAIOUICH 3pHMO
BOJIIIEOHYIO JHH3Y-TIperpaxy. PoxaT CHHTE3UPYET MPOSBIEHHBIE CHIIBI, «COOMpaeT
Bce (OpPMBI, JaBasi UM NEPBbII UMITYIbC, KOTOPBI CO BPEMEHEM CTAaHET 3aKOHOM...».
OH «ecThb OMUIETBOPEHHAS JEKTpHUUECKas U KU3HEHHas CHUJia, TPAHCLIEHIEHTaJIbHOE,
00BbEeINHSIONIEE SAMHCTBO BCEX KOCMHYECKHX SHEPTUHA KaK Ha HEBHIWMOM, TaK M Ha
MpOSIBJICHHBIX m1aHax» [19].

AHAaJOTHIO C TMH30M MOYXHO MPOBECTH M JJI HENPO3PayHOTO OBAJIBHOTO MPETIST-
CTBHUA, OOTEKaEMOTO CILJIOIIHBIM JJAMHHAPHBIM (CITOKOWHBIM) TIOTOKOM JKUIKOCTH WIIH
rasa, a TaKoKe U1 JPEeBECHOTO Cy4Ka Ha IVIaIKOM CITWJIE IOCKHU, OXBAY€HHOTO MJIaBHBIMU
JMHUSMH TOIOBBIX HACIIOCHUH M TOXKeE SIBIISIIOIIEr0Ccsl CBOeoOpasHoii mperpanoil. [ padu-
YECKH CXOKe HaOeraeT MarHNTHOE MEXITJIAHETHOE T0JIE Ha 3eMJIIO U APYTHE TUIAHETHI, a
Mex3BE31HOe—Ha Bero ConHeunyo cucteMy. JJoOoBas 1 XxBocToBas 0011aCTH, T/1€ TEUEHUE
MEHSIET OPUEHTALINIO, HABEPHOE, MOKHO COOTHECTH CO CBOCOOPa3HBIMH (OKATBLHBIMU
30HaMH 110 OcH Tena. M3 aspo- u THAPOJUHAMUKH XOPOIIIO U3BECTHO, YTO €CJIK OTHOCH-
TEJbHbIE CKOPOCTH MEXKY TOTOKOM U IIPErpafoil JOCTaTOYHO BEJINKH, a BA3KOCTh, COTIPO-
TUBJICHHE HE3HAYUTENbHBI, TO P 00TEeKaHUH HUIeH(OM TSHETCS TypOyJISHTHBIH ciel
3aBUXPEHUN.

Korga sxe cpexa akTMBHA, B COCTOSIHUM CaMa HENPEPHIBHO I'€HEPUPOBATh He3a-
Tyxarouue KoneOaHus WU MOAJICPKUBATh MX, TOIAAa BOKPYT MPEMATCTBHS 00pa3yroTcst
CIHMpajbHBIE BPAIAIOIINECs BOIHBI — pegepbepamopbl. DTH BUXPEBbIE MyJIbCAIIUH CIIO-
COOHBI CYILECTBOBAaTh MOAOITY (TEOPETUUYECKH — OECKOHEYHOE BPEMS) U MOABEPIKEHBI
3¢ dexTy «pazMHOKEHUsD». [[puMepsl HaX0IMM B XUMHYECKH aKTHBHBIX cpefax (IIpu ro-
peHun); B Iporeccax MOpQoreHe3a y «COnUaIbHBIX» aMED, KOTla U3 OIHOKIETOYHOTO
opranmn3Ma obOpa3yeTcsi HOBbI — MHorokeTounsi (111 1i1.); B pabote cepate mpu mosa-
BJIICHUHM HOPMAaJIbHOTO PUTMa C MEPEX0J0M K pUTMY peBepOeparopa (Taxukapaus); B ca-
MOM MO3T€; B CETYaTKe I71a3a, KOTOPYI0, KaK H3BECTHO, MO)KHO CPABHUBATH C «KYCOYKOM
MO3ra, BEIHECEHHOM Ha niepudepuro» [44]. [IpenmnonoxuTenbHo, HCKITIOYNTENEHO BEITU-
Ka POJIb aBTOBOJIHOBBIX BHXpeil B (YHKIMOHHMPOBAHUH OOJBIINX PACHpPEACIEHHBIX KO-
JIOTHYECKHUX CHUCTEM, K KOTOPBIM OTHOCSTCS, B TIEPBYIO OYEPEh, TOPOJA-METAIOJIUCHI C
OTPOMHEHIINM KOIMYECTBOM HOTCHIMAIBHBIX IPEerpasl pa3IndHoro cBoicTaa. B uém-to
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NOJ0OHOM aKTUBHOW cpe/ior SBISIETCS ceplieuHast TKaHb, IJie TPEMsTCTBUE — HH(apKT-
HBII OYar WU BIAJAMONIUE B CepIIle BeHBI (IIPU MOSIBICHUN BUXPS BO3HUKAIOT BBICOKO-
YaCTOTHBIE APUTMHH).

B kauecTBe mperpan BBICTYIAIOT HE TOJHKO YIUIOTHEHHUS Cpell, HO U pa3psizKeHus,
BKpaIuIeH!s] THOTO CyOCTpara, pa3pbIBbI POXOAAIINX BOTHOBBIX PpoHTOB. (He mumHe Tyt
BCIIOMHHTH M Pa3HOOOpa3HbIe cCOLMaNIbHEBIE cpebl.) Bee 3T HeomHOPOJHOCTH POCTpaH-
CTBEHHOM IUIOTHOCTH, HHAYE TOBOPS — Ae(PEKThI, MOTYT IPUBOAUTH U K KUHEMAaTHYECKOU
HEM30TPOITHOCTH, TO €CTh Pa3HOOOPa3HI0 CKOPOCTEH MO BENWYHHE W HAIMPABJICHHUIO, CIIO-
COOCTBYS BPAILICHUIO BOKPYT JIOKAJILHO HETIOABIIKHBIX TIperpas, OyIb TO KOHIIEHTPAT To-
CHOACTBYIOMKX Macc B Buze CoHIIa B HaIIEH IIAHETHOM cHcTeMe MO0 KOJoCCaIbHOE
TI0 BTSTUBAIOIIEH CHIIE )KePII0 TUITIOTETHYECKOM YEPHOM BIPHI B raiakTHueckoM sipe. [Ipu
CHJIbHOM KaCaHUH, MOIIIHOM OOTEKaHUH BOJOBOPOT BUXpsl Hem30OexkeH. CyluT OH co Bpe-
MEHEM YIIOPSI0YUTh, YCIIOXKHUTH CBOH ITPOCTPAHCTBEHHBIE BIAICHUS IO/ 30pKOI OMEeKOH
[JIaBEHCTBYIOMIETO IeHTpa. CHucTeMa HM3-3a pOTAIMH YIUIOIAETCS, OOpETaeT odepTaHus
JCKa. 3aTeM OH PaccllauBacTCs, U B €ro KOJIBIEBBIX HOBOOOPa30BaHHAX Ha BIIOJHE 3a-
KOHOMEPHBIX OTHOCHUTEIIFHBIX PACCTOSHHAX, TI0-BUMIMOMY, 1K€ M HE 3aBUCAIINX OT BUA
JIECTBYIOIINX CHJI, COOMPAIOTCS U 3pEIOT HOCUTEIH ONpeNeIEHHBIX (DYHKINI B CHCTEME.
B nmaneTHO# — 3TO pa3HOTO pa3Mepa Tena yIUIOTHEHWH, OONbIINe U Majble — MJIaHEThI;
OHH TIPOYEPUUBAIOT CBOM MyTh B BHJE 3aMKHYTHIX OpOUTAJIel, M KaKI0e TeJI0 Ha 0COOBIX
paccrossHuAX oT COJTHIIA BHIITOMHSIET CBOIO HHIMBHYAIEHYI0 MUCCHIO, BKITIOYAst U HEKYTO
cokpoBeHHYI0 [83]. Takyro opOUTY MOXHO MPUHATH 3a CIEHU(PUIECKYIO TIperpay, 3aly-
IIAIOMIYIO IIEHTP OT BHEIIHMX Bo3AeicTBUil. OHAa HEOMOMMMa, €CIIM CTOPOHHHE BIUSHHS
He3HaunTeNbHbL. Ho mpoHmmaema, ecinm «o0pyd» e€ HeJOCTaTOYHO KPETIoK — TO JIN M3-3a
CIIMILIKOM ME/JIGHHOHM pOTanuy, TO JIM U3-3a BBICOKOM YacTOTHl BHEUIHMX BUOpauun. Tem
HE MEHee, epudepruu CBONCTBEHHO BCTABATh HA 3aIIUTY OT COCEITHUX BO3ICHCTBUH.

BceromanM cuTyannio HHBEPCHH, KOT/IA JIF000€ SIBIICHUE MOXKET OLEHUBATHCS U CHa-
pyXH, 1 U3HYTpU. B3upasg co cTopoHbl, n3ganeka, Mbl BUAUM HEUTO IUIOTHOE B CBOEM
€IMHCTBE, MHTETPAIliH, KaK ecii Obl TO ObIJIa IUTBIBYIASl B CHHEBE CIUIONIHAA OOIavYHas
rpsa; MPUOIIKAEMCS H... TOTPYKaeMcsl — KaXKyIIascs TBEPJIOTEIBHOCTh pacCenBaeTcs,
ycrynas MecTo AuddepeHanuy 3Toro CBI3aHHOTO 1eJI0r0, 0OHaXast TUCKPETHYIO Cy0-
CTaHITNIO B 00BEME eAMHOTO 00IaTHOTO ITOKPOBA.

JIByennHCTBO TBEPAOTO M TUCTIEPTHPOBAHHOTO COCTOSHUHN (DH3MUYECKOW MaTepun
CPOZIHU TOW OTHOCHUTENBHOI HEOIpeNeNEHHOCTH, YTO CTOMT 3a TAKUMHU KaTErOpHUsIMH,
KaK MIPUTSHKCHNE U OTTAJIKUBaHIE, MAKpO-MHKPOCUMMETpHS BeeneHHoM, enoe u yactu
[EJIOT0, SANHUYHOE U MHOKECTBEHHOE, BOJIHA M YACTHIA, ACHCTBUTEIIEHOE W MHUMOE
(Torma, u B caMoM jienie, IjIsl Hac MPOsIBICHHBIM MUP €CTh Maiis), HeOOXOAUMOCTb U CITy-
4alHOCTh, 3aKOH U CBOOOIA BEIOOPA, OOIIECTBO U TMIHOCTh. O0€ UITocTacH, Kak U Kare-
TOPHH 5IH U UHb, COTIIACHO 3aBeTaM JIpeBHero Kuras, Bcerjja cocymecTByOT Hepa3pbhIBHO
Y HECIUSHHO, a U3BSTHE OJHON M3 HUX UpEBATO pa3pylIeHNeM Bcero. ToHUalmumi nepe-
XOJI OT OJHOW «CTOPOHBI MEJIAIN» K APYTON — TECHBIA KaHaJl BOSHUKHOBEHHS HOBOTO. OH
CUHTYJISIPEH, OlaceH. JTO BCerJa HCIBITaHHE — CTPaJaHueM, OJHMHOYECTBOM, CXHMOM,
TBOPUYECTBOM, JII000BBI0. HacunbcTBeHHOE OallaHCHpPOBaHHME UPEBaTO OCICIUICHHEM U
MaJIeHNeM, €CTECTBEHHBIN MIEPEX0]] 1apyeT 03apeHre M BOCXOXKACHNE. . .

HerpynHo npeacraButs, 4To CyOCTaHIIMOHAIBHOE JIOHO Hamiell ¢usndeckoir Bee-
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JICHHOH — BIIOJIHE AaKTUBHASl, BOCCTAHABJIMBAIONIAsi CBOU Pe3epBbl Cpeaa, TOAIEPKH-
BaloIllas ABJICHUS KU3HHU B CAMOM LIMPOKOM CMBICJIE 3TOTO MOHATHUS; YTO MPOSBICHUE
BUAMMOTO MHpa 0053aHO NpUYMHAM-TIperpazaM Ha Ooliee TOHKHX IJIaHax (Hampumep,
BO3HHUKHOBEHNE BceneHHoi 3 «BaKyyMHOMW TEHBI»); YTO JEHCTBYIOT TaM CBOHM BHOpH-
PYIOIIINE CTPYU-TIOTOKH, CIIOCOOHBIE K (DOKYCHPOBKaM, 3aBUXPEHHSIM BOKPYT HEYJIOBH-
MBIX TPerpaj, KpUCTaJUIN3ys CyOCTaHLMIO B Oojee MIOTHOE COCTOSHUE, MPOSBISIS U
3akperusist e€ B HamreM mupe. Ho He 3a0yaem mpu 3ToM U 00 OIMaCHOCTSX BUXPEH U BO-
POHOK B HU3LIUX CJIOAX acTpajibHoro miaxa [1, 1.1, c. 116, 127]...

Ha HexoTopoM 3Tare pa3BUTHSA CHCTEMBI B HEMl CTAHOBUTCS CTOJIb MHOTO TPErpas-
Ie(EeKTOB, YTO OHA, OyKBAJIBHO UCHEIIPEHHAS «OTMETHHAMMY», CIIOBHO KPHYHT O CIia-
CEHUH, O MPEJCTOANIEH BOZMOXKHON THlOeI, 0 HEOOXOANMOCTH BO3POXKIIEHUS, U 30B
00 MCIEISIONIEM ePeyCTPONCTBE Pa3HOCUTCS TI0 BceM e€ «HepBamy». Jla, celicMooru
3HAIOT O SIBJIEHUU nepKoaayuu (1am. — IpoleKUBaHNe, MPOCAYNBAHNE) — YHUBEPCATb-
HOM TIpoIlecce, HaronoOne MPOHUKHOBEHUS JKUIKOCTH WIH Ta3a B IMOPHUCTYIO CPedy
WJU TIPOXOXKJICHUS 3JIEKTPOTOKA Uepe3 pa3BETBIEHHYIO IIeNb. TEPMUH 3TOT MPUMEHS-
€TCs TeTepb B MaTeMaTHKe, SMHUIEMUOJIOTHH, TEOPUH pa3pyiieHns. Harsaaa pemérka
C MpOMyCKaroMKUMH (IePEeKTHBIMHI) U ONoKupyromuMe (1enbiMu) y3namu. Eciou ne-
(eKTHBIX Y3JI0B JIOCTAaTOYHO MHOTO, TO BO3MOXEH MpOOOH, 00pa3oBaHUE «IIPOIHBA»
U3 3THX Y3JIOB, 10 KOTOPOMY M YCTPEMHUTCA Yepe3 BCIO PEIIETKY BO3IEHCTBHE-TTOTOK.
JI1000MBITHO, YTO KPUTHUECKOE COCTOSIHME CBOCOOpPA3HOTO OObEeIMHEHUS Ie(PEKTOB B
9HEPrOHECYUINH KaHaT 0TMEYAeTCs IIPU X BEPOSITHOCTHON IIIOTHOCTH, OOJIbLICH 3HA-
yenus 0,59, 4to, ¢ HaIIECH TOYKU 3pEHUS, BeChbMa OJIM3KO BEIMYMHE, OOPAaTHOW YHCITY
3o1o0toro otHomeHus (0,62).

CoOBOKYMHOCTD J1e(heKTOB, MPUBOSIIAS K TPAHCIIOPTY Pa3IUYHBIX MOTOKOB BIOJb
HUX, COEIMHSAET TEM CaMbIM YacTH CHUCTEMBI B €IMHOE LeNoe, UAET BO OJaro, XOTs U
TOJIKAEeT TIOHAYATy K BHEIIHE KaTacTPO(UIECKUM MOCIIEACTBUAM — pPa3pyLICHHUIO U ¢par-
MEHTALIH.

B nocnenneit yetBepTn XX Beka yu€HBIMU 0OHAPYKEHO, UTO B Ipolecce pparMeH-
Taluu JeHCTBYEeT YHUBEPCAIBHBINA 3¢hhexkm camonododus: BOSHUKAET IIeIasi HepapXust
TBEPOTEIBHOCTEN OT MBUIMHOK JO IUIaHET, CPEHUE pa3Mephl KOTOPBIX MOIAYMHSIIOTCS
TeOMETPUIECKOI MPOrpeccuy C OCHOBaHWEM, paBHBIM IpuMepHO 3,4 (paboThI TPYMIIEI
akamemuka A.M.CamoBckoro [70]). MoxHO IMOKa3arh, YTO 3TO YACTHBIN, HO UCKITIOYH-
TEJILHO BKHBIN CITy4ai CpeAr PasIMuHBIX CTPYKTYp MONOOMS, Y KOTOPBIX BEAYIIUHA KO-
3G UIMEHT MPONOPIMOHATBHOCTA MEHSIETCS B KpalHUX IMpejeNiax — OT SJUHHUIBI, TO
€CTh TOXKJIECTBEHHOCTH BCEX WIEHOB, 10 OECKOHEYHOCTH, TO €CTh CUTyallnd H30paHHO-
CTH BCETro JIMIIb €IMHCTBEHHOIO YjieHa. JTa CTPYKTypa, Ha3BaHHAs HaMH CTPYKTYpOM
«pparMeHTapHOCTH», TECHO CBS3aHA C 30JIOTOM CTPYKTYpOU ([Tl TIOCIIEAHEH OCHOBA-
HUE TMPOTPECCHU €CTh YUCIIO 30JI0TOT0 OTHOIIeHUs 1,618) U XxapakTepusyeT CBOCTBa He
CTONBKO TBEPAOTENBHBIX, CKOJIBKO JUCIIEPTHPOBAHHBIX, TO €CTh HECIUIOUIHBIX CHUCTEM.
B npupoze muaupyroT o0e 3TH CTPYKTYpPHI, TOATBEPXKAAs CYIIIECTBOBAaHHE Maphl B3aNMO-
JIOTIONTHSIOIINX COCTOSTHUN TBEPON (hpaKIiK HAIIETO TUIOTHOTO Mupa [92].

SBneHue ¢pparMeHTaluy YpeBaTo MOSBICHUEM CIIEAYIOIIETO OKOJIEHHUS Mperpa,
eciM M3MeNbueHne He OecTpepbIBHO M HeOOoNbIre (parMeHThl CTaHyT YKPYHHSTHCS,
TOTJIa BHOBb MOXKET MOSIBUTHCS peBepOepalius, B KOTOPOIH KayKAbIi BUXPb CPOJTHU Ae(eK-
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Konnax 13. Urpa kaycTuk
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Ty, HOBOH Iperpaie; OnsATh BO3HUKHET NMEPKOIAINOHHBIN MPo00ii, 3aTeM emeé oHO pas-
pyweHue u T.4. Tak BUIUTCS HEKas 4acThb LETOCTHON KaueCTBEHHONW KapTHUHBI 3BOJIIOLIUU
1 MHBOJIIOIMY Ha (PM3MYECKOM IIaHE CYIIECTBOBAHHSA, IBUKUMBIX CAMOOPTaHU3YIOINM
ctumysioM. [Tpuuém o0muii MexaHu3M (a30BBIX MMEPEXOIOB, MM BHYTPEHHEU peopra-
HU3ALUU CHUCTEMBI NP CMEHE ITANOB €€ Pa3BUTHA, PEAINU3YETCs Yepe3 NMPaKTHIECKU
60-IPOIICHTHYIO Xaomu3ayuto(30710TyI0!), B KOTOPO# CUCTeMa OTHICKMBAET HAWITYYIITHC
BapHAHTHI 151 Oy/IyIIeT0 CTAHOBICHUS .

Oran xaoca, Kak ceiiyac HOHUMAaIOT CUHEPreTHKH (V IU1.), COBEPIIEHHO HEOOX0IUM
cucremMe, 10O BHIBOIWT €€ Ha HOBBIM YpOBEHb romeoctasa (paBHOBecHsi). TakoB xaoc
«BaKyyMHOH II€HBI», IPEAUIECTBYOINN, 10 MHEHUIO YYEHBIX, BOSHUKHOBEHUIO HAILICH
(msnueckoii BeenenHoli n MHOXecTBa Ipyrux BeeneHHBIX. Tpuana Xaoc—Teoc—Kocmoc
OKa3bIBaeTCsl BHYTPCHHE CBSI3aHHOM, 0OecrieurBas MposIBIICHUE HAILIETO MUPA, €ro YIo-
PAIOYMBAHUE M3 MOTEHIWH HHOOBITUS Onarofaps Hampasisitoliel ponu Beicmux mia-
HOB. «boppba mpoTuB xaoca ectb cama ocHoBa xu3HU Kocmoca. U Goprda 3ta, 1o mepe
BOCXOXJIEHUS, BCE YCUIIMBAETCS B HANPSKEHUH, U3MEHSSACH JIMIIb B KAYECTBE U MO0y Xk-
IeHmsx» [62, c. 152].

B cocrossHMM XaoTHYeCKOM HENpEeACcKa3yeMOCTH CHUCTEMa ABMXKETCS IO COBEp-
LICHHO 0CO0OM Tperpane — «JIe3BHI0 OpUTBBI», KOTJa Malelilliee BHEIIHEE BIHSIHUE
13-32 KOJIOCCATbHOM HEMMHEHHOCTH COMBaeT e€ ¢ MapuIpyTa ¥ BEIBOIUT Ha HEOXKUJaH-
HYIO TPA€KTOPHIO SBOJIIOIINH, HO B ONIPEAEIEHHBIX, XOTS H IHPOKUX, peaenax. C aTux
MO3UIHH, TT0 MHEHUIO MOCKOBCKOTO u3uka u punocoda B.I.Bynanosa, gaxxe nesna-
YUTENHBHOE BIMSIHHUE PACTIONOXKEHHS TUIAHET Ha YeJIOBEKa HMMEHHO B MOMEHT €0 POXK-
JCHUSI CTAHOBHUTCSI IIOUCTHHE POKOBBIM, HOO «IOSBICHHE HA CBET)» — aKT, 0€3yCIIOBHO,
MIePEXOHBIA, KPU3UCHBIN, a TOTOMY — YSI3BUMBIN: «B Xa0CE€ CHCTEMa OTKpPHITA BCEMY
mupy». I He mOoTOMY JIM BO BpEMEHA MOIIHBIX UCTOPUYECKUX KOJUIM3UN Yy JIOEH 1o-
BBIIIACTCSI MHTEPEC K MPPalMOHAIBHOMY, K IIpobieMaM Bepbl U MeTapHU3UKHU, CIOB-
HO TIOCBUTaeT HaM He0O HECIHBIIIHBbIE 3BYKH TOHUAHIIMX HANPAaBISIIOIINX aKKOPAOB?
Korma-to A.D¥WHIITEHH BBICKA3aJl MBICITb, YTO TOJBKO B MOMEHTHI KPHU3HCOB MOYKHO
3amIsiHYyTh B Oynyiee. B Oyayiiee, H3BeCTHO, MOXHO 3aIVISIHYTh YEJIOBEKY U B M3Me-
HEHHBIX COCTOSHHSAX CO3HAHUA. ..

Jpobsichk (XaoTH3UPYSCH) ¢ MOCIECAYIOMUM YKPYITHEHHEM (parMeHTOB, CICTEMa B
4€M-TO BOCIPOM3BOIUT KIETOYHOE JENIEHUE M POCT OpraHU3Ma, a UTOroBasl MEPKOIIALMS
(BBIXOI M3 Xaoca) CPOAHU HE MHAYE, KaK BETBICHUIO — JTU0O0 B MaKPOCTPYKType TypOysu-
pyro1Iei cTpyH, THOO0 B MPOIIECCE POCTA PACTEHHS, KOTOPHIH, TI0 HAIlIEMy MHEHHIO, TIPaBO-
MEPHO MOZEJIUPOBATh TYPOYIEHTHBIM MOTOKOM. UM omsiTh BcnoMHHaeM O 30JI0TOH rapMo-
HU3aIMH, KOHTPOJIMPYIOIIEH CTAaHOBIEHUE JJPEBa, O TOM, YTO MEXIy paCTPECKUBAHUEM U
BETBJICHHEM MHOTO 0011ero. Beerna 3To yeTpeMieHue CHrHAJIOB BIOJb 1I€TI€CO00pa3Ho
OPHEHTUPOBAHHBIX TPACKTOPUI-(DIII, KAK TO: PAaCHPOCTPaHEHHE HEPBHBIX UMITYJIBCOB T10
aKCOHaM y HEHpPOHOB, BUKEHHME KPOBHU IO PA3JINYHBIM COCYJaM OpPraHHU3Ma, MOIBEM
BJIard ¥ PacTBOPEHHBIX B HEW BEIIECTB BAOJb KOPHEH M MOOETOB pacTeHnit. IT0 0coOble
MapIIpyThl — JUHAH HANMOOJbIIEr0 HANPSLKeHus, Wi xaycmukuy (xkomwax 13) [90],

* CommacHo BBIBOaM MOCKOBCKOro ¢usmnka A.C.XapuTOHOBa, HEOOXOOMMO YYUTHIBATH
Xa0THYECKYIO KOMITOHEHTY Ja)Ke€ B YIIOPSA0YEHHOH CTPYKTYpE, TPHUYEM OIIEHHUBATH COOTHOIIICHHUE
Mep TOpsAKA M Xa0ca 10 TapMOHH3HUPYIOIIEMY ITPABHITY 30JI0TOH MPOITOPIIHH.
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Hert nyueit JIOK

KayCTHKAa (3BOJIIOTA) — TEOMETPUYECKOE

MECTO IEHTPOB KPUBU3HBI (HPOHTA s,
(dokanbHasH TMHUS — TEOMETPHUECKOE
MECTO CPEAMHHBIX TOYEK MEXIy IBOJIb-
BEHTOI1 U 3BOJIIOTOM

V (x) — muaus ¢pponTa
Hctounnku S, 1 S, ylaneHsl Ha 6ECKOHEIHOCTE; BO3EHCTBHS (IBOTBBEHTA,
JI® = DK =R /2, JIK Y (x) B 1.JT; WM HHBOITIOTa) X

3>

JIK kacaercs xaycTuki B T. K

Pnc. 1

CJIeIIbI «BBIOKEHHOW» TPACChl, KaK 00pa3HO MOSICHAT (U3UKHU-ONTUKH. J[1s MaTremaru-
Ka 3TO HE YTO WHOE, KaK 96010Md — FEOMETPUIECKOE MECTO IIEHTPOB KPUBU3HBI HEKOH
IaJIKON KpUBOH — ungomomul (36071b8eHmMbl), TO €CTh BOIIHOBOTO ()POHTA BO3IEHCTBUS
— yTouHUT ¢u3uk. WM Tam, rie 3aKOHOMEPHO TPOJIeraeT KayCTUKa, Orudas HOpMalu K
(DpPOHTY, CO3AIOTCS 3HAYUTENBHBIC ONTHYECKHE, MEXaHUYCCKUE, SHEPreTHUECKHUEe, WH-
(hopManMOHHbBIE HATPY3KH U TIOTOMY — TOAXO/SIIUE YCIOBHS JAaXe /IS pa3pbiBa CPEIbl.
Oto He ymHus Gokyco. Ta BaBOE OMMke K (POHTY M HEOTCTYITHO IIESCTBYET PSJIOM C
3BONIOTOH (puc. 1).

Kaxercst yMECTHOUM aHANOTHS Ui TPHUAABI B3aUMOCBA3aHHBIX, MOCIIEC0BATEIBHO
PaCIOIOKEHHBIX KPUBOJIMHEHHBIX TIperpaj — PpoHTa BO3AeiCTBHS, (POKATHHOMN JIMHUM,
KayCTHUKHU: COOTBETCTBEHHO, 9TO — IPUYMHA, HOCUTEIh CIEJCTBUS, caMo cieacTBue. Ho-
CHUTEJb CIEICTBHS €CTh W TVIaBHBIM HOCHTENh CBeTa — (hoKalbHAasl JIMHUS, BCE TOT ke
doxaT KaKk «BECTHHUK BOJIM», KOTHCHHBIN BUXPhY, KKOHBY», UbUM «BCATHUKOMY SIBIISICTCS
MeICHTb [20], accoruupyrommascs ¢ GOPMHUPYIOIINM BO3IECHCTBHEM .

BosBpainasich k OHITHIO peBepOepaTopa, YMECTHO CKa3aTh, YTO BO3HUKAIONIHN Ha
MIPENSTCTBUU BUXPh — OJIHA U3 WHBOJIIOT HPETPajibl, TaK KaK 3TO OTICIbHBIN (CHHpalib-
HbIN) BOJTHOBOM (PpoHT. CaMo e MPEMITCTBUE €CTh 3BOJIIOTA, WM KayCTHKA, COOpaHHasI

" MurepecHo BoickasbiBanue B «Hanzemuom» us Arau Moru [7, m.53]: «He cuuraiite Hac
[Benbix Bparbes] MaramMu 1 BOJIIEOHHMKAMHE, KOTJIA CIBIIIKTE O 3€PKAJIAX, TO e COCPEIOTOICHHIE
MBICTTH (pUKCHpPYeT 00pasbl».
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U3 IIEHTPOB KPHUBU3HBI PEeBEpPOHMpPYIOLIEH CrMpany, a IMOTOMY — 3TO 30HA ITOBBIIIEHHOTO
HanpsbkeHus. KaycTuka Bcerna jJokaausyeT B IPOCTPAHCTBE CIEHU(PUIECKYIO Orpay, Ko-
TOPOH KacaroTcsl, 0 KOTOPOH CKOJNB3SAT JIyYU-HOPMaJIH, TOCHUIAEMbIE BOIHOBBIM (PPOH-
TOM. 3aMETHO 3TO Ha JJHE JI000Tr0 OTKPBITOTO OCBEIIEHHOTro cocyna. KoHtyp si0moka,
JIeTALIEeH NTHLBL, KIIOBA €€, XapaKTePHbIM JIyKOBUYHBII OKOEM — BOT YTO 4acTo y3HaéM
B CBETJIOM POCYEPKE OTPAKAIOMIUX CTEHOK; TYT JKE€ PacHoiaraeTcsl HO4TH BTOpsIIas el
(dokanbHas muHUA. ECiiu KayCcTHKa — 3TO KacaHUE OTPaXEHHBIX JIydei, TO (POKYChI — 3TO
HX [epeceueHre B OIHOM MECTe, a 3HaYuT — cobupanue (puc. 2).

JIro60# 00bEM, Ta WM WHAS TIOBEPXHOCTH, OTPAaHMYUBAIOIIAS TEJIO, OYydHd BCET-
Jla Tperpajgol, CIy>)KUT 0co00i 00IacTbi0 — 30HOH CBOEOOPA3HOTO HANPSIKEHUS.

Puc. 2. Ha ctone — urpa
CBETOBbIX KayCTUK,
POXAEHHbIX BOAOW B
CTakaHe.

®orto t0.H.CapoBHMKOBA
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Omna BHezpsieTcs B JIOHO mpocTpaHcTBa. K cioBy ckas3arh, OyITO HOKayTHPYET €ro, a
Ha CaMOM [IeJIe «KayCTHUPYeT», Ae(QOPMUPYET, CO31aB ONpPEACIEHHBIH OTBETHBIN IO-
TEHIMall BO3ACHCTBUS (HampuMmep — TpaBUTAlMOHHBIN). OTOOpakeHHE ke Tena Ha
MPOU3BOJBHYIO MIIOCKOCTH OOPHUCOBBIBAET KOHTYP («BUIAMMBINY», €CIH TIOCKOCTH Kap-
TUHHAs), CO3/1aBasi €ro0 «TeHb». AOpPHUC €€ MOXKHO OTOXKIECTBUThH C HEKOU u30onUHUEl,
JUTSL KOTOPOM KOHKPETHO M HEM3MEHHO 3HaueHue «MOTEHIHala HampsbkeHus». Ho ato
U TUHUS 0OMeKaHusi — COTIACHO JMHAMHUKE CIUIONIHBIX CPEeJ; OHAa 3KBUBAJICHTHA Kay-
CTHKe, 100 BOJIb HEE NEHCTBYIOT KacaTeJbHble UMITYJIbChl, OPTOrOHAJIBHBIE (PPOHTY
Bo3zaelicTBus. [loaToMy kak B 00bEMeE, Tak M Ha IIOCKHX Cpe3ax pasHOOOpa3HbIE MpH-
poaHbIe 00pa30BaHUS BO MHOTOM TpaduvecKd MOZOOHBI APYT APYTY, MPEICTABISS €1~
HOE ceMeiCTBO — )paKTaIbHOe, TIOBTOPSIOLIEE CBOI0 T€OMETPHUIO HA PA3JIMUHBIX Mac-
mTa0HBIX YPOBHAX. Ero MHBapHaHTHBIME CTPYKTYPHBIMHU SJIEMEHTAMHU CITy’KaT CITUPAIH,
BETBJICHUE, a TAKXKE — MapaboIIbl, pa3IUIHBIC AJUTUIICKHI, OBaJIbl U uX Kayctuku [90]. Ot-
CIOZIa OIpenesIEHHOE eINHO00pa3ne «XOIMHUCTBIX C OBparaMm» MOBEPXHOCTEH, Oynb TO
JIMIIO YeNOBEKa, ITAHETHBIN IaHAWAQT, TeNo )KUBOTHOTO. OTCI0a THITMYHBIE PUCYHKU
Ha cpe3ax KaMHEeW, APEeBECHHBI, MBIIIEUYHON TKaHH. Pa3nnyHble «BUANMBIE» KOHTYPHI
coOuparoTcs M3 YacTeld BOJHOBBIX (PPOHTOB (MHBOIIOT), TOUHEE — MX OTOOpakKeHH
(?BOMIOT), Ubsl TEOMETPHSI JOCTATOYHO ycToWumBa [11]. DTO 1 BUOAUM MBI Ha JAHE CO-
cyla, a 00paTuB B30p K KYIIOIYy XpaMa, K CKIIOHEHHOW TI0J] BETPOM HJIH OTXOJSIIIEH OT
CTBOJIa BETBH, K KPbUIbSIM 0a004eK, K CyIlbOOHOCHBIM JIMHUAM JIaJl0HH, yOexnaemcs B
YAUBUTEIBHOM IIPEKPACHOM CTHJIEBOM €IUHCTBE MPOSIBICHHOIO MUPA, HE YMAJISIOLIEM
€ro KaJIei oCcKommaeckoro MHOT0o0pasus (komnaxu 13, 14).

BceoxBaTHOE BeTBICHNE, KOHTPOIMPYEMOE 30J0TON MIPONOPLHUEH, MPOHU3BIBAIO-
11ee XHUBbIE U KOCHBIE CTPYKTYPHI (DU3MUYECKOTO IUIaHa, AeHCTBYIOLIee B paMKax TpEX-
MEpHOTO MPOCTPAHCTBA, CBUAECTEIBCTBYET O CYyIIECTBOBAHUH YHUBEPCAIBHOM, 110 CyTH,
30J10TOIi ceTH HANpPsAKeHU I, KOTOpasi, BO3MOXKHO, IPOCLUPYETCS C MHOTOMEPUS BBIC-
mux, Oonee TOHKUX BO3AeiicTBHiA. ByaTo crymieHa oTTyna u HakMHyTa Oe3pa3mepHas
«JIOBYAs CETH» Ha BCIO BeeneHHyro (co3maBast e€ sS’MeucTyI0 MaKpOCTPYKTYPY ), Ha BET-
BAIIMECS COUPATH TaJJaKTUK, Ha MEK3BE3AHbIE TYMAaHHOCTH M3 ra3a U MbUIM, HAa BECh
3eMHOM L1ap, ero rOpHbIe BEPIINHBI K BOAHYIO PsiOb, Ha BETKH PacTeHU, UX JIUCTBY, Ha
KpbLIbs 6a00Y€eK, HA HAIIM JIAJOHH, IUNA ... CyAb0sI (komnaxu 3, 4, 7, 10). D1u nu-
KHUPYIOLINE TPEKHU MOJIHUSAMH IPOYEPUUBAIOT, IEPKOIHUPYIOT BCE HAIIE IPOCTPAHCTBO.
OHU CJIOBHO BKUBJIEHBI B HETO, CTAHOBSICH ONOPOH, CHIOBBIM KapPKACOM, CBSI3bI0 HA
Macitadax JoObIX paccTosHUil. U, OBITh MOXET, 3TO MPOEKIUsI MPOCTPAHCTB WHO-
MaTepHalIbHBIX, CJI€] HEBEIOMBIX «IPAIMPOBOK», KAYIIUX A0 cpoka (MoMeHTa boib-
moro B3priBa) cBoero IlposiBieHus: — pacKpbITHa (QU3HUYECKOTO IUIaHA B TPEXMEPHH.
Tak OyTOH TpeBpaIaeTcs B IIBETOK, MOCTEIIEHHO MOKA3bIBas JICTIECTKH; Tak 0abouka
BBIIIAPXMUBAET U3 TECHOM KYKOJIKH, PACKPbIBasi KPbLIbsl; U OCTAIOTCS OTMETHHBI Ha TEX
JIeeCTKax M KPBUIbSIX — TOHKHE JIMHUH OT MpEeXHUX cruboB. He mpooOpassl nu 310
POXKIAOIIEICS U3 «BaKyyMHOI NeHbDy BeelneHHoM, €€ NUKIMYECKOro pacluupeHus. . .
He siBnsieTcst in 5BOMIONMS MUPA BBISIBICHUEM HaNpsDKEHHBIX, KAyCTUYECKUX CBOWCTB
HEBUAMMBIX BOJIHOBBIX QpoHTOB? Ynrtaem B «IIlucbmax Maxarm» cTOJb CO3BYYHBIE
CTPOKH: «J[OKTpHHA SBONIOIH €CTh BEYHBII MPOTECT. DBOIONHS 03HAYAET PACKPHITHE
3BOJIIOTA OT UHBOJIIOTA, IIPOLIECC MTOCTEIIEHHOr0 pocTay [56].
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Briewarnstonn pe3yiapTaThl HCCIEAOBAHWA BUAMMBIX OYEPTAHWN CyIIH U BO-
noéMoB Ha Tene 3emiu. Yxke K KoHIy XIX— Hauamy XX crometus ObLIH chopMmy-
JUPOBAHBl YETHIPE «Treorpauueckue TOMOJIOTHN», OJHOW U3 KOTOPBIX SIBIISIETCS
«TPeYroJibHOCTH» (POPM BCeX MATEPHMKOB, CY)XaIOIIUXCS K FOTY, ¥ IPOTHUBOIOIOXK-
Hasi TPEyroibHOCTh (OpM OKeaHoB, 3aocTpsiomasica K cesepy. A.Il.Kapnuuckuit
(1846—1936), pa3BUBImIUI 3TO 3MIHUPUIECKOE O0OOIICHUE, TOMOIHII €r0 «TOMOJIO-
TUSAMH TeoJioruaeckuMm» [89]. OrpoMHBIA BKJIaJ B MOAOOHOTO pOaa HUCCICIOBAHUS
BHEC A.A.lllynpra (1901-1987), ycraHOBHUBIINI MOBTOPSIEMOCTh Pa3JIUYHBIX (hOopM
peanbeda U UX cOUeTAHUMH, TO €CTh UEPAPXUIO U MONO0OME Pa3ITUYHBIX CTPYKTYPHBIX
oOpazoBanuii. IIoHATHO Temepp, YTO BBISBIEHA MO CYyTH (PPAaKTAIBHOCTH BUIUMOTO
KOHTYpa TeOIJIaCTHKH, BIIOJIHE OXKHJaeMasi U 3aKOHOMEpHas, NpU4éM (QpaKkTaIbHOCTb,
00yCJIOBJICHHAsI TEONPOIECCAMH M3-3a TPEIIMHOBATOCTH TBEPAOH O0OOJOUYKH 3€MHOTO
mapa, pasioMbl KOTOPOI MPHU BCEX MacmiTadax CIeAYIOT (akTHUYECKH BAOJIb JUHHUH
Hau0o0/bIero HaNpsKeHUsl, 3HaUUT — [0 KayCTHKaM, 00pa3ysl BETBSIIYIOCS «KPO-
Hy». IMeHHO mo3ToMy OpocKas AJisl Ta3a «TPEeyrojJbHOCThY» OKHBIX OKOHEYHOCTEH
MaTEPHUKOB U UX KPyHMHEHIINX TOIYyOCTPOBOB, MO HAILIEMY MHEHHIO, €CTh HE YTO WHOE,
KaK pe3ysbTaT APEBOBHIHOW PACUICHEHHOCTH ITOBEPXHOCTH C XapaKTEPHBIM OCTPBIM
YIJIIOM HpUMEpHO B 45°, 3aBUCAIIMM OT 30JI0TOH T'apMOHM3AILMU IO HaIpaBICHUIM
[90, 92]. «3arymiieHne» OCTPOTO «HOXa» MAaTEPHKOB, B MEPBYIO OYepeb, OTPOMHBI-
MU MaccaMiy BOJbl, IPUBOJUT, B KOHLIE KOHIIOB, K CIECAYIOLIEMY 3Tally — MOSBICHUIO
raakoro (IpuMepHo mapadonnieckoil popmbl) okoéma Hanbosee KPYMHBIX BBICTYTIOB
CylIH, Harojjo0ue 10kHOM YacTi Adpuku. BozHnKkaeT ruraBHasi OKOHEUHOCTb (anuKaIb-
HOCMb), KaK y PacTyLIero KOpHSI.

JIro60ii 006BEM, Ta MM MHAS TPOCTas MO0 CIOKHAS MOBEPXHOCTh, OTPaHUYHBAIO-
mias TeNo, SIBJISIETCSl He MPOCTO TMPErpajion, Kak Obl HEKUM JIe(heKTOM, a KaK CUUTAIOT
(u3uKu, CBOCOOPA3HBIM CONUMOHOM — YeOUHEHHOU BONHOIL, TOUHEE — YCTOHYNBBIM I1a-
KETOM MHOTHX BOJH, CTPOTO MOJOTHAHHBIX APYT K JIPYTy MO CKOPOCTSIM, aMIUIUTYZaM,
nepuonam u (asam. M3bsHbI-TeNIa BKpAIUIEHBI B Cpely 00Jiee TOHKOMATepUaabHyo (Ha-
[IpUMEp, MOJIEBYI0), U € MOXET IPO3UTh CleU(PUISCKUN MEPKOSIMUOHHBIA MPOOOiA,
€CJI BCE CONUTOHBI OOBEAMHATCS B OAMH Pa3BETBIEHHBIN BOTHOBOA. Tak pa3pacTtaercs
rpyOoMaTepranbHOE APEBO MPOLECCOB, OIS O CBOEr0 HACHIIMEHUS, CAMOAOCTATOY-
HOCTH — IUIOJJOHOLIEHUS, @ TOTOM U rubenu. Tak, BEposITHO, MHBOJIIOLIMOHUPYIOT IOTOKU
MOHaJI, JOCTUTHYB CTaJH{ HIDKaIIe, o TepMuHonoruu reocopun — [V I'modyca (pu-
3WUYECKOTO 3Tara Pa3BUTHA), YTOOBI 3aT€M HauaTh BOCXOXICHUE. . .

Urak, kaxxgoe Teiao u GopMbl HALIETO MHUpPa, Pa3JIMYHbIC TOHKHE OOOJIOYKH Ha
HMHBIX HEBUAMMBIX TUIaHaX, IOMUMO TOTO, YTO JI0 OPHI 10 BPEMEHHU CITy>KaT OXPaHOH,
orpajoi /s BEI3pEeBaHUS «3€pHA KU3HMW», OKa3bIBAIOTCS B PE3YNIbTaTe M CBOETO poja
nedexramu, 100 MPUXOMAT CPOKHU, U 3TO YK€ — TIOpbMa, NMperpajaa: npoCBeTsIoNe-
MycCsl SIApY HEOOXO0JUMO MOKUHYThH TICHHYIO CBOIO 00OJOYKY M YCTPEMHUTHCS AalblIIe,
BBBICH — TaKOBHI BCEOOIME 3aKOHBI KOCMHUYECKOW 3BONONMH. W3 stiflla BRUTyTUIAETCS
IITEHELl, HETIOXOXHH Ha CKOPIIYIy-34MOK; U3 KyKOJIKH BblIeTaeT 0abouka, OTJIMYHAS OT
CBOCH MpekHel 0OUTeNH; TOKUIAST HEHYKHOE MITH COCTAPHBILEECS TENO TyIa 4eJo-
BeYeCKasi, CHMBOJI KOTOPOW JApEBHUE TPEKH BUAEIN UMeHHO B O0abouke. PaccraBanue,
MYUYHUTEJIbHOE WX JIETKOE, C y’Ke 0TpabOTaHHOM 000JI0UKOM, MIIN «BBIXOX U3 TElay, —
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YHUBEpCaIbHBIN mporiecc. Ero Mpl 3aMedaeM B TpaHAMO3HOM SIBICHHH COpOCa Ta30BBIX
0005104€K y 3BE3 — HAIPUMED, KOTIa-TO COMHIENOA00HBIX 110 Macce, a 3aTeM KPaCHBIX
TUTaHTOB, TIepe TEM KaK UM B (MHAJIE SBOJIIOLUU TPAHC(HOPMHUPOBATHCS B TIKEIBIX
0eIbIX KapiauKoB; B em€ Oosee MacmTaOHOM IMPOIIecCe — B3PHIBE CBEPXHOBOW 3BE3/IbI,
KOTJa pa3jeraercs o0mupHas 000I04Ka IPOIBOIIOHMOHNPOBABLICH OYEHb MACCUBHOM
3BE3/Ibl, @ AP0 €€ CKUMAeTCs B HEUTPOHHYIO yAbCUPYIOLTYIO 3Be311y. Beerna numeercs
HETJICHHOE 3epHO, CIIOCOOHOE K BO3POXKJICHUIO, HOBOMY HAIIOJHEHHUIO, TIOBTOPSS W3-
BEUHYIO Cyab0y MOHAI.

[TosiBneHne y omacHOM 4epThl, y «IOpOoTray, MEpeXoa T'PaHUI] BCETAAa PUCKOBaH,
100, KaK MOBTOPAT (PHU3HMKH, 3TO cMeHa (Ha30BbIX COCTOSHHIA, KOTIIa CUCTEMAa OKa3bIBACT-
Cs1 B TaK Ha3bIBAEMOM «TPUITEPHOH 30HE» (cM. najee). CHHEPTeTHK YTOUYHUT, YTO 31€Ch
nosefeHue e€ OMPypKaMOHHO, YpEeBaTO HEOKUAAHHBIM CIICHAPUEM Pa3BUTHSI Ha J0-
CTaTOYHO JIOJITHH TPOMEXYTOK BpeMEHH, Jake BO3BPATOM B IIOUTH YTO MPEXHEE, HO HE
BIIOJIHE, COCTOsIHUE (peaHnManuei, penakapHanueit!?). TyT, 3HaeM, Bo3pacTaeT 0
Xa0THYECKOW KOMIIOHEHTHI, CTOJIb He0OXOAMMOH AJisl BhIXoAa u3 Tymuka. [Ipoucxoaut
YaCTUYHAS WJIU TIOYTH ITOJHAS ECTPYKTYPHU3aInsl, MTHOBEHHAS [TOTEPA yCTOWIMBOCTH
(hopmBl, cka3bIBaeTCs €€ HECOBEPIICHCTBO — Ne(EKTHOCTD, M BO3HUKAET MPO0oii, ynap.
Ho on, xak mpaBuio, BojiHe KOHCTPYKTHUBEH, 00€CIIeUnBaeT CUCTEME BBIXO/ Ha Clie-
JNYIOIIUMK 3Tan pa3BuTusA. Tak, ynapHas rajakTU4ecKkas BOJIHA, paclpOCTpaHsIomasi-
Csl OT LIEHTpA 3BE3NHOM CUCTEMBI (BO3MOXHO, FalaKTUYECKUN BeTep HaMarHWYEHHOMN
TUIa3Mbl, UMEIOLINA TPACKTOPHIO apXUMENOBOW CIUpain), Haberaer Ha ra3omnbUIeBOE
YIUIOTHEHHE B BUJE CHUPAIBHON JOTapu(pMUUIECKH 3aKPYyUEHHOH BOJHBI TUIOTHOCTH
(rpaBUTaLMOHHON) — M B pe3yJIbTaTe 3TOTO yAapa Ha BHYTPECHHEH KPOMKE CITUPaJILHOTO
pyKaBa HauMHaeTCsI HHTEHCUBHEIH Mpolecc (parMeHTalnny ¢ 00pa3oBaHHEM MOJIOABIX
ropsiaux 3837 [31]. [TomyTHO 3aMeTHM, 4TO «BCSIKO€ BOOOIIE HAMPSHKEHNUE OPTaHU3Ma
€CTh YCHJINE aKTUBHOCTH OTHEHHOM 3Heprum» [1, 1.1, c. 147].

[Ipupona HeycTaHHO MHpeooeBacT BUIUMBIE W HEBUAMMEBIE MpErpajbl, BecbMa
CBOE0OPa3HO 00XOJIsl UX, YBEPEHHO U YETKO TOJIB3YSICh PACCEKAIONIUM YIAPHBLIM BO3-
AeiicTBHEM, U PEXET CyOCTAaHIMIO TaM, I[ie OHAa XPYIIKA WM IIe B HEH HarpsoKeHus
MaKCHUMaJIbHBL: TOTIa BO3HUKAET J1aXe Mapa JBYKPBUIBIX KayCTHK — I1apa BCTPEUYHBIX 3BO-
JIFOT, YbW «KJIIOBBD» OOpalleHbl HapyxKy. Eciin oHuM mocTaTtodHo OJIHM3KH, TO 00pasyercs
poMOoBHIHAs QuUrypa, CIIIaXEHHBI OKOEM KOTOPOM HarmoMUHAeT NPpOQUIIb YeueBULIbI
WIN ABOSIKOBBIMYKJIOW NHH3BL. He TakoB 1 mo ¢opMe Ha KapTUHHOHM IJIOCKOCTH paz-
pe3 ry0, m1a3, OyITO OCTaBIEHHBIA B KOYKHOM TIOKPOBE OTBITHON PYKOWH HEBEIOMOTO XH-
pypra? Ilomo6ubrit «3ddexT Haapesza» yke TPyAHO Ha3BaTh AeeKToM, HOO OH — pagu
(YHKIMOHUPOBAaHUS CHCTEMBI, paiu AOCTyNa K e€ «Heapam». He ToxaecTBEHHBI U 10
penbedy Kopa ApeBecHas U 3eMHasi, €CIIH PUCMOTPETHCS K BULY UX pacmenun? U ato,
OeccriopHo, Bc€ Te ke Gurypsl o0TekaHus. Ha3HaueHue, METO MCIONHEHHUS, CLIOCO0
MOJIEJIMPOBAHUS Y IPUPOBI — pa3INUHBl, @ TPUHIMIIBI — MHBAPHAHTHBIL, e1nHBL. [locMo-
TPHUM Ha 3BE3THYIO CHCTEMY — TaJIaKTHUKY — COOKY, Ha JINCThS pacTeHHA, Ha OyTOH IIBET-
Ka, Ha TEJIO NTHULBI U PHIOBI, HA JIF0OOH IBUTAIOLIMICS B OKPYKAIOLIEH ero cpeae 00beKT
WIM OMbIBa€MbIN BHEIIHUMH TedeHUsAMHU. Bcerna — onTtumanabHoe, mejecoodpa3Hoe
BHeJIPeHue BIOJb N30JIMHUH HEKOETo CHIIOBOTO moiist. OTcrofa apXUTEKTOHHKA PAaKOBHH
JBYCTBOPYATOTO MOJIJIFOCKA, CXOOHAs CO CIIOCOOOM CKIIAABIBATH B MOJICHHH JIaJJOHEH.
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Konnax 14. Nrpa kayctuk
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HewusmeHHBI ouepTaHus TMHUN HAPSHKEHUS M OXPaHbI, JMHUAN XPYIKOCTH U PACCEUSHNS,
JMHAN 00TEKaHUS M M3TH0a — 3TUX JIPAITMPOBOYHBIX CBOMCTB MPOCTPAHCTBA, ISTISIINX))
B HEM TaK Ha3bIBaeMble «ONMHBI 3enb0BrYay [11] — kak ObUTH Ha3BaHBI MPOTOTATAKTHUYC-
CKHE HEOJJHOPOJTHOCTH BELIECTRA B e1IE€ MoJI0/1011 BeenenHoil. Bee 31y ouepranust yHuBep-
CaJIBHBI ¥ 33]]aF0T TOH B Pa3HOOOPA3HBIX MPOSBICHUIX HAIIETO TPEXMEPHOTO MHUPA.

Tak, 1 B caMOM Jienie, 3TO «ydapbl-ABUTATENH, UX MOJE3HOCTh M Oaro Hago Mo-
HATH» [1, T. 8].

[IpencraBum, 4TO €cinu B MOMEHT MTPeoOpa30BaHUS CHCTEMA JEPHKHUTCS TIOA YbHM-
TO MyCTb HE3PUMBIM, HO YyTKUM U pa3yMHBIM KOHTpOJIEM, HAYIIUM ¢ OoJiee BBICOKOTO
YPOBHSI MUPO3JIaHHS, WM OHA caMa CIIOCOOHA €T0 OCYIIECTBUTH Olaromapsi pa3BUTOMY,
pacIIMpeHHOMY CaMOCO3HAHUIO (CIBIIIAIN O BOBMOKHOCTAX APXaToB), TO KaracTpodbl
He OyzeT, TpaHUIbl MUHYIOTCS CTIOKOMHO M HE3aMEeTHO, KaK Mepexof] KO CHY — APYroMy
COCTOSIHHIO CO3HAHUS. 3HAYHT, JUIA TaKOM BIOJHE CPOPMHUPOBABIIEHCS CUCTEMBI, TIOTO-
My HeOOBbIUalfHO CIIO’KHOM, BCE CIyYMBIIIEeCS BOBCE M HE pe3KHil (pa3oBhIi mepexon, a
€CTeCTBEHHOE MPOAOIDKEHUE B OyAyllee, B MHYI0 MEPHOCTb; ITyTh TPYAHBIN, HO MIPEOI0-
JUMBIA B CHITy TPHOOPETEHHOTO OTIBITA.

3aKkoHOMEpHa HEOOXOAUMOCTh UEPAPXUYHOCHU, TIO-TPEUYEeCKH — CBSIIEHHOHAYa-
mus. O ToM BeAasia JpeBHOCTh, B 3TOM YOekaaeTcs HaykKa, Telepb 3HaeT CHHEpreTUka. B
MIPOSIBIICHUH TPOCTENIIIEM — 3TO KBAHTOBAHHOCTbH, MTPOCTPAHCTBEHHAs! 000JI0YEYHOCTD,
CIIOUCTOCTH (PaKTHUECKH KKIAOH CHCTEMbI 3HAKOMOTO HaM (PH3MUYeCKOoro Mupa, cdop-
MUpOBaHHAasI TUKIMYHOCTBIO ero mpoineccos. He 6anancupyer nu [Ipupona B ocHOBHOM
Ha MOrpaHUYHbBIX cuTyarusx? He 3To v 3acTapmnsier e€ cToib ycrenHo GIyKTyHpoBarh,
MOPOXK1ast HEUCUUCINMOE pazHooOpazue Gpopm?

OcraBieHHas B IIyOMHAax W B MPOLLJIOM 4Yepela IPaHMll, YCTpeMIEHHbIE B Oec-
MIPEEeNbHOCTh KOHTYPBI OOTBIINX U BBICIIUX CTYIIEHEH, ITaXKel, ApyCOB B OpraHU3aIiH
MIPOCTPAHCTBA — BCE ITO HAIIOMUHAHWE U CBUJETEIHLCTBO OECKOHEYHOTO Mepexoaa rpa-
HMII, UX [IPEOJOJICHUS, a IOTOMY 0€3yCJIOBHOTO COBEPIICHCTBOBAHMUS, OBITH MOXET, 11O
9pUM-TO HegpemtomuM OkoM, ¢ JITo00BBI0 1 3a00TOM B3UPAIOIIUM ¢ HEBHIUMOTO BEI-
cokoro I'pazga... I'pax — ropoxn — orpaaa — rpaj — rpo3a — rpoxoT — I'POM — ... BEJIMKOE Ha-
npsbkeHue oT B3peiBoB Doxarta. Heorctynen ceetsimuiicst poxyc Poxara. UyTko Beaér,
HaIpaBJISIET BOJIOTHI TOPSIIYI0 HATh, OTCTPAHUB OT HEE MPUYHMHY U TalHY TBOPSIIUX
(hpoHTOB. ..

...B3meTHynuCch MONHMY HanpskeHUH. B3MaxHyny KaycTUKaMU KPBUIbs ITHIL ITOJ
3epkayioM HeOa. BepHyio 0HO BX OTpakeHHE — OKOEMOM CIIOKOHHBIX, B 30JI0TE, KYIIOJIOB.
ITomyer BeTep — COrHET HBOMIOTON THOKYIO BETBbB, IMONATIMBYIO TPaBHHKY. BeTep BO3-
JNEHCTBUS HAMETET KayCTHKH cyrpo0. U 3acThIHET M3MOPO3bIO Ta Ha CTEKIIE, cOOepETcs
B HAaTY>XHYIO rpo3b KpuctamioB. K HeOy oOparuT 3HaKoMBIH pa3néT BeTBeil. K Hemy xe
B3bIBACT YEPTAMU CBOMMHU YEJIOBEKA JIULIO: HE KECTKUM TPEYTOIbHUK POT—HO3IpU—TIIa3a
€ro MpOSBIISET, & MOAETUPYET IUIABHBIM «KITIOBY KayCTHKH!

W BcnomHHUM, KaK cka3aHO B YueHuU JKuBoi DTHKH: «JIHMIIb B BhICOYAIIEeM Ha-
NPSDKEHUH TPAHCMYTUPYIOTCSL U YTOHYAKOTCSL HAIIM SHEPTUU B BBICIIUE YCTPEMIICHHSD)
[6, u. 3]. 1 — «kak BBEpXY, TaK U BHU3YY...
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Kpacusoe cj10B0 «Mmeangp»

CnoBo «MeaHIp» O3HaYaeT M3rHO PEeKH WM IEKOPATHBHBIA BOJHOOOpPA3HBINA Op-
HaMEHT, Jake — YXHIIPEHHe, YIOBKY, HHOT/IA ¥ JAUIIIOMaTndecKyro. Tak Tpeku Korja-
TO Ha3bIBAIM PEKY C YPE3BBIYAHHO HNPUXOTIMBBIM PYyCJIOM, HMEHYEMYIO Kak bomibuioi
Menzepec U BIAJAIONIyI0 OKOJIO ropoja Mwera B Orelickoe MOpe Ha IOro-3amafie
Typumu. B npeBHerpedeckoM si3pike Maiandros cHMBOJIM3HPOBAJIO HEKUIT U3BUB U OBLIO
CJIOBOM BBICOKOTO CTHJISI, HE YIOTPEOISTIOCh B OOMXOAHOM peun. A comepikaiio OHO (ak-
THUYECKU JBa MOHATHA, COeqUHEHHBIE BMecTe: Maia — Marh (a Takke — MOBHBaJIbHAS
0abka)” 1 Andros — MyX4nHa, OTKyJa, KCTaTH, ¥ MOULIO UMsi AHIpei. MoxHO mpen-
MIOJIOKUTh, YTO OPraHUYHOE COUYETAaHHE ABYX IPOTHUBOIOIOKHBIX Hayall — KEHCKOTO U
MYKCKOTO — aCCOLIMMPOBAIOCH y TPEKOB ¢ cuTyauuei nzruda, Bonnel. M B Kurae B Te ke
MIPUMEPHO JaJIEKUe BpEMeHa MePBOTO THICAYENIETHS A0 H.3. BOZHUK ITUPOKO M3BECTHBIH
Ha Boctoke cumBon Bemmkoro Ipenena («Taita3m») — *MEHHO B BUIE BOJHEI, MEIIAIICH
Kpyr (MUpO3JaHre) Ha JBE PaBHbIC IOJIOBUHBI, OJHLIETBOPSIONINE COOOH OMSTH e Hapy
MIPOTUBOIOJIOKHBIX, HO HE MTPOTHBOOOPCTBYIOIINX, a TOTOIHSAIONIUX APYT Apyra Hadal:
UMb — )KEHCKOE, HPPALMOHAIBHOE, ITACCUBHOE; SIH — MYXCKO€, PallHOHAJIbHOE, aKTUBHOE
(xommax 12). Kak He ycMOTpeTh B 000X YIIOMSHYTBIX CIy4asx eIUHOE 330TepHUECKOe
A7IpO, Ty BEITUKYIO OOIIHOCTb, YTO CYIIECTBOBAIAa MEX/Ty 3alaJHON U BOCTOYHON BETBSI-
MH MOTYYEro 3€MHOT'0O JpeBa MMo3HaHus!

B nmoarBepxknenune — cinosa u3 «TaitHoit HoxTpunb» [19]: «Camas cBsiieHHas
OykBa — M; OHa OZJHOBPEMEHHO M MYXCKOTO, U JKEHCKOTO HaJaja, WM aHAPOTHHA, U
cumBoIm3upyet Boay B e€ Hawane, Bennkyro besnny. Ota OykBa MucTHdecKas Ha BCeX
s3pIkax BocToka v 3anaza u sBiigeTcs 3HaKOM BOJIH». Jlaee TOBOPUTCS O TOM, UTO UMEH-
HO YHMCJIO 5 330TEPUUYESCKU COTIPOBOXKIACT YKa3aHHYIO OYKBY. A MbI 3HaeM, uTo 1udpa 3Ta
HEINOCPEACTBEHHO CBSA3aHa C 30JI0THIM OTHOLIEHHEM, TapMOHU3UPYIOLIUM DPa3IHYHbIE
MIPUPOJHBIE TPOLIECCHI U CTPYKTYPBI, 8 HyMEPOIOTMUECKH 03HAYAET PUCK, HETIpeAcKasye-
MOCTB, YTO CBOMCTBEHHO BOOOIIIE siBiIeHUsM Xu3uu (I ri.).

Ecnu Mbl ouHTEpecyeMcsl y T€0I0roB, I0UeMy BO3HUKAIOT 3MEEBUIHBIE pyclia, TO
y3HaeM, YTO OCHOBHOE HaIlPaBIICHUE CTOKA MIPEAONPEAEICHO ITyOMHHBIM Pa3IoMOM, U He-
PpenKo oceBasi TpelrHa U3-3a XPYIKOCTH CIIaraoliX MOpo/l Ja€T MEJIKHE MOolepeyHbIe pa3-
JIOMBI, Kya U BIMCBHIBAETCSI MEAHAPUPYIOLIas pedHasi JIeHTa, (aKTUUECKH ITOBTOPSIOIIASL
Bce 0COOCHHOCTH MOJCTUIIAIOLIETO JI0Ka (BEAb BOJA SBISIETCS TOM CyOCTaHIUEH, YTO IpH-
HUMaeT (OpMy BMEIIAIONIET0 «cocyAay). O4eBUIHO, UYTO U B T€OJOTUUECKHUX Tpolieccax,
BBI3BIBAIOIIMX TPEIIMHBI B TBEPAOM IOKPOBE IUIAHETHI, YYACTBYIOT U IPOSBIISIOTCS /IBE
IIPOTHUBOIIOJIOAKHBIE TEHICHIIMH: HAPaBJIAIONIAs, CO3a0UIas MPEUMYIIECTBEHHbIN TOK, U
COITYyTCTBYIOIIAsl ToNepeyHas, Kak Obl TOPMO3SIasi, HO MO3BOJISAIOIIAsA-TAKH PEKE COCTO-
AThCs Oarozaps MIaCTUYECKOMY IPUHOPABIMBAHUIO K penbedy.

Hrak, kpacuBoe ciI0BO «MeaHAp» MOJApa3yMeBaeT U 3/1€Ch COTBOPYECTBO Iapbl
MIPOTHUBOIIONIOKHBIX Ka4yeCTB, LAPALINX BCIOAY B MpPOsABIEHHOW mpupoae. M B camom
Ielie, SIBJICHUE pa3jioMa O3HauaeT MMEHHO IBE CTOPOHBI, ABa «Oepera» pacKojIoTOro
Hekorga eanHcTBa. OOpaTHBIN Npolece — COUJICHEHUs, COeIMHEHHS — 00JIagaeT TEMU

*  CaHCKPHUTCKOE «Mais» (WLTIO3HA) 03HaYaeT KOCMUYECKYIO CHITY, IENAIOIIyI0 BOZMOX-
HBIM (h)eHOMEHAJBHOE CyIIecTBOBaHWE. B mHmyncTckoi ¢mimocodum TO, YTO TMOABEPKEHO
W3MEHEHHIO W MMEET Havajo M KOHEll, €CTh MILTIO3HS.
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ke 0coOeHHOCTAMU. 100 1 «CITOM», B «CTBIK» — BCET/a ABE CTOPOHBI OJJHOTO U TOTO XKe
mporecca — nepexosa.

B cnenuanbHOM, HCKITIOYUTENBHO MEPCTIEKTHBHOM HAlpaBIE€HUH apXUTEKTYPHOTO
TBOPYECTBA — APXUTEKTYPHON OMOHMKE [12], NCIIONMB3YIOTCS MIPUPOIHBIE IPUHITUIIBI PO-
cta 1 popmMooOpa3oBaHus ISl IUIAHUPOBKH COOPY>KEHUH, KOHCTPYKLHUI, COCTOALINX U3
OTZAEBHBIX YacTel, KOTOpBIE HE pacnanaloTcs, a Ha000POT, IepeNatoT APYT IPYTy paz-
JTUYHBIe KHHeMaTtudeckne ¢pyHkuuu. Kerarn, «o0pa3nomM Takoi TEXHOIOTHH KOHCTPYH-
POBaHUS CIYXHT YEpeIl YEIOBEKa, COCTOSIIUNI U3 psifia HE CPOCIIHUXCA, a COEAUHEHHBIX
MEXIY CO00H 3yOuaThIM IIBOM KOCTEH, YTO COOOINAET YEepermHOW KOpOOKe CBOWCTBO
ynpyrocti» [48)]. Emé oguH npupogHbIii aHAIOT — CKPEUIEHHBIE TabIBl PYK. DTO €CTh
HE 4TO MHOE, KaK IecTepéHyaras nepenada, 6e3 KoTopoil He 00XOAATCS MHOTHE MexXa-
HU3MBI, CO3/IJaHHBIE YEJIOBEKOM, B TOM YHCJIE U YaCOBBIE.

Wnes nByeanHCTBa, CBA3M WM MEPEXO0/a, CTOUT 32 KPACHBBIM CIOBOM «MEaHIIP»,
B KAKOM OBl KOHTEKCTE OHO HH YIOTPEOIsI0Ch, HAIpUMEp, IPH YIOMHHAHUH XapaKTep-
HOTO BOTHOOOPa3HOTO OpPHAMEHTa, BO3HUKILIET0 y HapoAoB Cpean3eMHOMOPDSI, TIIE 0CO-
0ast )KM3HEHHAs! MPUYACTHOCTh K BOJHOW CTHXMH JaBajia UMITYJIbC HEOOBIKHOBEHHOMY
KyJIBTYPHOMY U IMBUJIM3aLMOHHOMY Pa3BUTHIO (Koyutax 12).

Ecnu mpucmotpeThbes K criennpuyeckoMy PUCYHKY H3BHBOB PEK, OCOOCHHO XOpO-
10 BUAMUMBIX Ha CHUMKaX, CIICIAHHBIX M3 KOCMOCA, B TOM YHCIIe — Ha «BBICOXIIIAE pyC-
J1a» MapCHaHCKOW MOBEPXHOCTH, TO BO3HUKAET 3aKOHOMEPHAsl MBICIIb: aHAJOIHMYHO BEIb
BBIISIIUT TPAHHULIA MKy MPAKTHIECKU JTIOOBIMHA COCETHUMHU 00NacTAMHU Ha Pa3IMIHBIX
JIarpaMMax, TIe CPaBHUBAIOTCS XapaKTEPUCTHKH TPHUPOIHBIX ABJICHUH, KaK TOBOPAT —
¢usnueckue napameTpsl B (a30BOM IPOCTPAHCTBE, KOTOPHIE MEHSAIOTCS 110 TEM WIIM HHBIM
MIPUYMHAM (B pe3ysbTaTe JIM epeMEeIeHN I, U3MEHEHUH COCTOSHUS WIIN 3BOJTIOLNHN).

IIpuBeném  Takoil  mpumep.
M3BecTHO, YTO MEXKAY CTENBIO U Jie- y &
COM TIPOJIEraeT HEPOBHAs 10 OKOEMY
MoJI0Ca JIECOCTENH (CpemHss JTUHHS
HallOMHUHAeT BUTHEBATOE pPYyCIO He-
3pUMOM  peKH), Tae peaau3yercs
onpenenéHHas HEYCTOMYHMBOCTS,
Xa0TUYHOCTh B (D)YHKLHOHUPOBAHUH
cucteMbl. [l cmydas Jecocren-
HOM IOJIOCHI Ja)Ke HE3HAYUTEJILHBIE
HapyIlIEeHUs BHYTPH HEE MOTYT IpUBE-
CTH JINOO K TIOJIHOMY HCUYE3HOBEHHIO
JIeCOB, MO0, HA0OOPOT, K WX TIOSB- /
JICHUIO. DTO 9KOJOTMYECKH YyBCTBHU- %
TeNbHAasA, paHUMasi 00JIaCTh — TPHT- //
repHas. Ho TouHOe mnpeacka3zaHue L e [ =
3/1€Ch IPUHIUIINAIBHO HEBO3MOXKHO. — 5 30Ha k
B rtakoil mepexomHOW 30HE MpOUC- BudypKaLmm

XOIUT, KakK TOBOPAT CHHEPTEeTHKH, Puc.3. XapakTepHble M3MeHeHMs NapamMeTpoB B
Oudypramys — BETBICHHE HPOLECCA  dhazosom NpocTpaHcTse (x,y)

ol |
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(pe3koe yBOEHHE BO3MOXKHOCTEH Ha TPaHMIIAX, a BHYTPH — Jaxe yTpoeHue — puc.3). Cucrtema
CJIOBHO pa3lyMbIBaeT, Kak € MOCTyNHUTh; B HEH yXKe CO3PENH yCIOBUS s (a30BOTO
repexojia; oHa Oy/ITO Ha ONIYIh BEAET OMEpaIuio MOUCKa, TOMYETCs, KoieOneTcs B He-
PEeLINTENbHOCTH, B YeM JIOJIbIIE, TeM OOJIe3HEHHEe YIeN CHCTEMBI; 4eM OBICTpee OHa
MPOXOIUT KMUHHOE I10JIE)» MOJIOCHI IEPECTPOECK, TEM MOTEPHU OKA3bIBAIOTCS MEHBIIIE.

C nr000i#1 TOUKH 3peHUS — MATEeMaTHYSCKON, (PU3MUECKOIA, a 3HAYUT U MPOCTO CMBIC-
JIOBOM — paccMaTpuBaeMbld (DYHKITMOHAIBHBIN «IHPYIT» OO0YCIOBICH TAaK)Ke HAKOILIe-
HUEM TPEKHUX OMIHOOK, ITyMOB U IPYTMMH BHYTPEHHUMH NTpHYUHaMu. BoT 310 U npu-
TOPMaKUBAET X0 POIECCa, XOTs 001IIasi TSHACHIUS MOXKET BBIBECTH €TO M3 0YSPEITHOTO
Tynuka. Tak 4To mogoOHas 30Ha CUTHAIM3UPYET 0 HEOOXOMMOCTH HCITPABICHHH, O CKO-
PBIX KaY€CTBEHHBIX U3MEHEHHUSIX.

[ToBeneHMe Ha MEPEXO/IEC OTYACTH XAOTHYHO, OO HETMHEWHO W HEOJHO3HAYHO, HO
HEKOTOPBIN JOMYCK Xaoca TOJIBKO U MO3BOJIAET BBIUTH U3 y3J1a MPOTUBOPEUHIL; 3TO Aapy-
€T CUCTEME OTPEeNIEHHYIO0 THOKOCTh, CBOOOY AEUCTBUH, BEIOOD (IUKTYeMbIH, KOHEYHO,
Y BHEIIHUMU YCJIOBUSIMHU).

B ToM mnm nHOM MHTEpBaJIe N3MEHEHUH TTapaMeTPOB CHCTEMA B COOTBETCTBYIOIIIEM
(ha30BOM TIPOCTPAHCTBE TOOYEPETHO UCTIBITHIBAET MEPEXOIHBIE CUTYAIH (IIOBOPOTHI),
KOTOPBIC HAHU3BIBAIOTCS HAa €IUHYI0O HUTh BOCXOXKJCHUS WU CIaja, mpeBpaias e B
JIPOOHYIO WM, KaK TEMeph UMEHYIOT, PPaKTATbHYI0 KpUBYI0. CXOKUMU KPUBBIMA SIB-
JISTIOTCS ¥ BUJUMBIE KOHTYPBI BCeX 0€3 UCKITIOUEHUS «IJIaIKuX» 00BEKTOB HAIIETO III0T-
Horo mupa. [locMOTpUM COOKY Ha JIUIIO YeJIOBEKa, Ha MPOPWILHYIO JHHUIO peibeda
MMOBEPXHOCTH: Be3Jle elrHas rpaduka, KOTOPYIO YIaqHO MPEICTABISIOT Mean phl. 1 Bcé
9TO — HE YTO WHOE, KaK PEe3yJIbTaT «CKJIaIbIBAHUA» O0ObEMHBIX TIIAKUX YHUBEPCATBHBIX
KoH(pUTryparuii u 3¢phekT 0ToOpakeHus UX Ha MIOCKOCTh, JUIS HAC — KAPTUHHYIO, Iep-
NEHAUKYISPHYIO JTydy 3peHusl. SIBJIeHne «CKIaI0K», a TAaKKe «COOpPOK», B 00IIeM BUE
M3ydJaeT 0co00e HAINPaBIICHHE MATEMATUKN — TEOPHS TIIAIKUX OTOOPAKEHHH, HITH TEOPHSI
karactpod [11]. KoneuHo, camo ckiiajpiBaHuE TMPOCTPAHCTBA, C TOYKU 3PEHUS JPYToO-
TO HampasBJeHUSI — (PpaKTaTBLHON TEOMETPHH, IPUBOANT KakK pa3 K APOOHBIM CBOMCTBAM
IIPOCTPAHCTBA C MPU3HAKAMHU CaMOMOA00HS BO BCE Ooyiee YMEHBIIAIOIIMXCS MaCIITa-
0ax. OTcroa U 3aKOHOMEPHOCTH M30MOP(H3MAa, KOTOPHIMU TaK M300MIyeT MPHUPOJa,
BCETIPOHUKAIONTUE — HE TIPOCTO KOH(POPMHOCTH, FOMOJIOTMYHOCTD, HO ¥ X TUITHIHBIN
YaCTHBIN ClTydaii — mog00ue, BEIPaXXSHHBIH e1lé B IITyOOKO# APEBHOCTH OTHUM U3 OCHOB-
HBIX 330TEPUUECKUX 3aKOHOB — 3aKOHOM AHAJIOTHIA.

Bepuémcs k obuieMy ciydaro «poribHBIX» TuHHNA. OHU, KOHEYHO, — BCET/Ia JIU-
HUU pazaena. Takas TuHUs BbETCS 3MeEl, co37aBasi B JAHHOM CIIy4ae 3pUMYIO TPaHUIly
JIBYX cpej, Ooyiee U MEHEe TUIOTHBIX, MOAUEPKUBAs CBOIO MEPEKIIIOYANOIIYI0 (TPUTTEp-
HYI0) CYTh ¥, HEIPEMEHHO, KPacoTy €CTECTBEHHOTO MEaHIPOBOTO pucyHKa. [110ckocTh
WJIU MPOCTPAHCTBO OKAa3bIBAIOTCS MONEIEHHBIMU MEXIY ABYMsI CBSI3aHHBIMU, B3aUMO-
JIEHCTBYIOIIMMHU YaCTSIMU, PACTIONIOKEHHBIMU 10 Pa3HBIE CTOPOHBI OT YKA3aHHOMN JIMHUU
WM TIOBEPXHOCTH TIEPEX0/ia — «KOXKH», «MeMOpaHbl» 00bekTa. [ paHuma-meMOpana BMe-
CTe C BHEIIHEH W BHYTpPEHHEH CyOCTaHIUSAMH 00pa3yIOT HEKOe TPHETUHCTBO. B 3THX
pamKax peanu3yercsi 0aJaHC MEXIy COIEPKUMBIM CPE/Ibl U CaMOTo OObEKTa uepe3 ero
0000uky. [ToToKH BeliecTBa, 3HSPTUH U HHPOPMAIMH TEKYT U3HYTPH HAPYKY U HA000-

* Mepa ciie/icTBHi He MPSMO NPOMOPIMOHANLHA MEPE TIPUYHH, PACTET MeJJIEHHO.
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POT, TPAHCMYTHPYACh MEMOpAHOH U OCTaBasCh B cyMMe Hen3MeHHbIMU. (HeuTo anao-
TUYHOE TIPOUCXOIUT IIPH PACKOJIE U CTHIKE WITH JJIS Taphl IPOTHBOIIOIOKHBIX «OEperoBy:
MEX]ly HIMU TIPOJICTaeT TPEThe — U3BUB I1IBa, TPUTTEPHAS 30HA. )

XaoTudeckasi, iiy TOYHee — KBa3UXaOTHUECKasl, COCTABIISIONIAs KaK 00s13aTeIbHBINA
aTpuOyT 000 YIIOPSIOYEHHON CUCTEMBI, CKa3bIBaeTCS IPEUMYIIECTBEHHO Ha Tiepude-
puu, TO €CTh OJIMXKE K TPaHUIIC WIK HA HEH CaMOii, a TaKkkKe U Ha 00Jiee O3IHUX dTanax
passutus [92]. lllymaneiiaMu BeTBEH U TpEUIUH, IEHOH TypOYIMPYIOIINX BHXPEH OKpy-
JKaeT ceOsl Telo, YTOOBI BCTPOUTHCS, CKOPPEIHPOBAThH C OKPYKEHHUEM, KOTOPOE, C OHOM
CTOPOHBI, TUTAECT, Na€T, HO C APYrol — TOPMO3HUT, 3a0upaeT. MeMOpaHHasi 000JI04Ka BHI-
HY)KICHHO MEaHIpUPYeT (M3BHBAETCS) «IOKATOPAMM» CBOMX KPIOUKOBATBHIX BBHICTYIIOB,
co3/1aBasi CBOEOOPa3HYIO Pa3MBITOCTh, «aypy» BOKPYT CHCTEMbI. BCTIOMHMM OOIIMPHBIHA
PEHMKTOBBIN pe3epByap KoMeT Ha nanékoit nepudepun CoTHEUHON CUCTEMBI, Ha3bIBae-
MbIit O6nakom Oopra (OHO CITY)KUT CBOCOOPA3HBIM PyOEKOM BCel CUCTEMBI, KOTOPBII
COTIpUKAcaeTCs C 30HaMU BIMSHUS COCeNHUX ¢ HaMu 3BE37 [92]). He 3a0ynem o pactu-
TETHLHOM MTOKPOBE IUIAHETHI, BOJIOCSHOM — Y )KUBOTHBIX, IEPHEBOM — Y ITTHII U T.11. JIt000it
penbed BO3BHIIIACTCS HE TOHKO CBOMMHU HEPOBHOCTSIMH, HO |, paau 00JIee TECHOM CBSI3HU
C BHEITHUM MHPOM, HEKUMU MIPOHHUKAIOIINMHE «HEpBaMm» — (PUIIaAMH, 9aCTO BETBAIIH-
MUCSI, CO3IAOIIMMH IMPOMEKYTOUYHYIO 0 TUNIOTHOCTH Cpey, 00JIee NI MEHEe TOHKUM
cioeM o0OBoakuBarolyo Gopmy o0bekTa. ITO BCE Ta ke CBOeoOpa3Has mepexomHas
30Ha, BOCIIPUHUMAIOIIAS U TIPEOXPAHSIONIAsl. YMECTHBI U APYTHe IPUMEPHI: aTMOChe-
pa Hax IUIaHeTo; rpanynupyoimas dporochepHas nopepxHocTh ComHIA, OMYMIEHHAS
BBIIIECKAMU ITPOTYyOEpaHIIeB U KOPOHAIbHBIMHY JIy4aMH; BETBAIIHECS Ha KOHIIAX 3BE3 /-
HBIE CITUPAJIbHBIE PyKaBa rajakTHK; y JepeBa — BETBH C JIUCTBOH, y IIBETOB — JICTIECTKH,
Yy OCBMHHOTA — IIyHaJiblla, y MICKOMHUTAIOIINX, YEJIOBEKAa — KOHEYHOCTH C MX YJICHE-
HUEM.

[TonsiTHO, IOYEMY BCSAKOE HCKYCCTBEHHOE «O0IMPaHNE KOXKH» BPEIOHOCHO JUIS JIFO-
0ot cuctembl. Eciin yox oHa e€ cOpachIBaeT, TO IeiaeT 3TO CaMOCTOSATEIIBHO, KOT/a € 3TO
HeobxommuMmo. Tak, mis 3eMiTi B 11€JI0M TaryOHa MaccoBasi BRIpyOKa JIECOB, Jajke Maias
BEIpyOKa B JIECOCTEIISAX, HAPYIIAIOIIAs JIOKAFHBIA MPUPOAHBIN Oananc. OUeBUIHO, YTO
PaCTUTEIBHOCTh TUTAHETHI — HE TOJNBKO €€ «JIETKKE», HO U CBOCOOpa3HbIC «HEPBHEIC BO-
JIOKHA», KaHATU3UPYIOIMINE BCTPEUHBIC MMITYJIBCHI, UAYIIHE CHU3Y OT 3€MIIH, a TaKXKe
cBepxy ot ComnHia, u3 kocmoca. CIIOBHO pyKH, TPOTSIHYThIE K HEOY, OCs3ar0IIre He TOb-
KO €ro0 IUIOTHBIC BUIMMBIC TUIAHBHL...

«O0nayHbIe» OKPYIKEHHUS TEJ, OMKMChIBaeMbIe Ha sI3bIke (DpaKTajoB, HMEIOT B pe-
aJBbHOCTH OTHIOND HEe OECKOHEYHOE KOJIMYECTBO (M3MUECKUX MACIITAOHBIX YPOBHEH,
a orpaHuyeHHoe. JIns BEeTBEHl JepeBheB UX MOXKHO HACUUTATh He 0oJiee CEMU-BOCHMH
(BKITIOUAs caMy JIUCTBY); Y YEIIOBEKa M MJICKOTMTAIOIINX Ha TeJie — 1Ba WiIH TpH (KO-
HEYHOCTH, TaJbIbl, BOJOCIHOW MOKpOB). Tak mnm mHave, ir00ast MOrpaHUYHAs 30HA
HAaIlOMHUHAET «Pac(POKYCHUPOBAHHBIN» MEaHAp, MOBTOPSIONINI ceOs MpU pa3IMdHbBIX
pa3Mepax, Kak U3BECTHAsI U3PE3aHHOCThL OeperoBoit uHuM. COOBITHE MPOSABIAET CEOs
Ha HECKOJFKHX YPOBHSX, a OTPAHUYCHHOE YHCIIO YPOBHEH CBHUIETEIHCTBYET O HAJH-
9K 0c000r0 mpuHIUIA 3anpeTa. Kak mpaBuiio, OTHOBPEMEHHO JIeTde HaMH BBISBIIS-
I0TCS JIBA OCHOBHBIX MaCIHITAOHBIX YPOBHS, CONMYTCTBYIOLIUX OBEPXHOCTIM pasjela;
BOJIHOOOpa3HBII MOKPOB (HAIIpUMep, TUTACTHKA pelbeda MIaHeThl, Tela YeJI0BeKa, ero
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MYCKYyJaTypsl) B 0oJiee TOHKHE JIEMEHTHI IPOHUKHOBEHHUS IOKPOBA B MEHEe TUIOTHYIO
cpeny obuTtaHus (Jieca, BOJOCHI, IEPhS U T.1.).

B camom obmem ciaydae uepapxust 00071049eK, Kak Obl BIOKEHHBIX OJHA B APYTYIO,
MPEACTAET «CIOEHBIMY 00pa30BaHUEM C UepeIOBAaHUEM 00JIacTel, YCIOBHO — IMOPSAKA
xaoca, To ecTh Oosee 1 MeHee CTPYKTYpPHUPOBAaHHBIX, U BCS 3Ta KapTHHA B 1IeJIoM o0ana-
eT QpakTaIbHBIMU 0COOCHHOCTSAMHU.

BHOBB BCHOMHUM KpacuBO€ CIIOBO «MEaHAp». TauT M TO, 9TO CKPBITO 32 HUM, HE-
Kyto onacHocTh? [la, kak BCsKuil (ha30BBIN mepexol, NOrpaHUYbe PUCKOBAHHO, 3BIOKO,
CIIOBHO TpsICHHA, HETpeAcKa3yeMo, KaKk U3BUBarouiascs 3Mes. TpyIHO HeceHue Kpecrta
3eMHOTO OTbITa MUCKYIIeHUH u ucnbITanuid. [Ipolitn Hamo uyTko, ymeno, O6vicTpo. He
IIOTOMY JIM UIMEHHO Ce€Uac Tak aKTMBHO HapOXKIAIOTCSI HOBBIE BYJIKAaHBI, PBYTCS HUTH
HE(TENPOBOAOB M3-332 YCHJIMBILEHCS MHKpOceHCMHYHOCTH U T.A. UaEr BHyTpeHHee
MIepeyCTPOMCTBO IJIAHETHI U YeIOBeKa, HacTynaeT HoBeril aTan — snoxa Bonomnes (roBo-
paT Ha 3amaze), wiu srnoxa Carbs-tora (ToBopsT Ha BocToke), wim HoBas Omoxa (ckaza-
HO B Aruu Hore).

Bcé n3BuBarormieecs 1mo cMbICTy JOJDKHO OBITH HEKUM 00X0/I0M, MAaHEBPOM C JTOJIEH
[IOBOPOTA, BpaIlleH!s, B pe3ybTaTe — 0COOBIM 'MOKUM NPeooJIeHUEM. TaK B CHHYCOHU-
Iy Tpanc(OopMHUpYyeTCs OAHOBPEMEHHOE ABIMKEHHE MO KPYTY M JIMHEHHOE CMEeLIeHHE.
Ot1o0 — BonHa. Tak mom3aeT u miaBaeT 3Mes, IPOABUTAs CBOE JOCTATOYHO THOKOE BHITS-
HYTO€ TeJl0, BEb HE UMEET CICLHATIbHBIX KHHEMAaTHYECKUX MPUCHOCOOICHUN (HOT,
MJIaBHUKOB, KPBUIBEB, KONEC, pEaKTUBHBIX CTpyH). B uéM-To cXoke MpeacTaBisIIOT
cebe (hM3HKH MOoJIeBbIe B3aUMOJICHCTBUS, KOT/a MepelaTuuK U MPUEMHHUK Pa3HECEHBI B
MIPOCTPAHCTBE U BO BPEMEHU — TOTA U PEATU3YETCs BOIHA.

HuTepecyschk ¢ coOBepIIEHHO, Ka3alI0Ch Obl, pa3HBIX TOUEK 3PEHHS TaKHM MOHSTH-
eM, KaK «MeaHIp», HallOMUHAIOINH CBOeH rpa(rKoil BOJIHY, a TakKe M 3MHUs, OTKPOEM
«Mudsr HapomoB Mupa» [52] u mpoutém ckazaHHOe 0 HEM. OOUmIMpHA W MMOKa3aTelb-
Ha ero mudorpadusa: 3muit — B Poccun, Har — B Unaum, Ipakon — B Kurae, naxe
Kpoxkogun — B Erurnre.

B cBOéM nepBOHaUaIbHOM MPOYTEHUH CUMBOJI 3MHS IBYJIHK, KaK M MOHATHE «Me-
aH/p», U CBSI3BIBAJICS OH KaK C )KEHCKHM, TaK M ¢ MY>KCKUM HadaJloM, a TaKXkKe «B ap-
XaM4ECKUX KOCMOroHHYeCcKuX Mu(ax EBpazun u AMeprKu OCYIIECTBIISUT pa3beOUuHeHUe
U coedunenue (KypcuB B LIUT. 3a4ech U nanee . H.) HeOa u 3emnn». Hampumep, sipkuit
obpa3 Kenanskoarist (/Imuyesmesn) — repos snoca y Me3zoamepukanues. «B JlpeBHem
Erunre n3o6pakeHne 3Men MpUKPEIUIUIoch Ko J0y ¢apaoHa Kak 3HaK €ro apCTBOBAHMS
Ha Hebe u Ha 3emre... i1 Adbpuku, B Tom uncie u A [Ipesrero Erumnra, FOxxHO#M A3,
B yactHoctu, Muauu, Cpenneit Azun, ABctpanuu, Okeanun, LlenTpansaoit u KOxHoM
AMEpHKH U pslla IPYTHX PErHOHOB, OOIIMM SIBJISETCS TakkKe MU(OIOTHIECKUIT MOTHB
3MUs — OXPAHUTENS UCTMOYHUKOS U 6000EMOS... 3Mesl ObUIAa OTHUM U3 aTpuOyTOB Irpede-
CKOll OOTMHM MyApocTH AQHHBI, PAJ YepT KOTOPOH BOCXOIUT K KPUTO-MHUKEHCKOH 00-
THHE co 3MessMu». [ pedeckuii Oor BpaueBaHMs ACKIIENHUI TakKe MPEICTABIISAIICS B BUC
3Men. «Ecnu B apxanyecknx MH(OIOTHSIX poib 3MHUS, COCOUHSAIOUIETO HEOO U 3EMITIO,
yaie BCero 0golicmeenHa (OH OJHOBPEMEHHO U OJIarofieTeNIeH, U ONaceH), TO B Pa3BU-
THIX MH(OIOTHYECKHUX CHCTEMaX... HEPEIKO 0OHAPYKMBAETCS MPEXK]IE BCETO €r0 OTPH-
HaresibHasi pojib KaK BOILUIOLIEHHE HU)KHETO (BOJHOTIO, ITOA3EMHOTO MM MOTYCTOPOHHE-
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ro) mupay. E.Il.bnaBarckas B «TaiiHo# JIOKTpHHE» MHUIIET, 9TO «3MHIA CTaT 00pa3oM U
CHMBOJIOM 3J1a U AbsiBoJA JTUIIb B CpenHue Beka». ncyc sxe npuHsu 3Mus Kak CHHOHHM
Mynpoctu, u 310 Bouuio B Ero Yuenue: «bynpre Myapsl, kak 3Mun» [52].

UTo xe CKphIBaeT B ce0e 3MECBUAHBIN ITOB COWICHEHUH, CTOJb YaCTO BCTPEUAEMBbIi
Ha Tene Hamel 3eman? ECTh MHEHUE, UTO U3ITy4HHA PEKH — JAJIEKO He JTy4Ilee MECTO Ul
oOycTpoiicTBa yenoBeka. CortacHO JaHHBIM MOCKOBcKkoro reodusuka E.B.bapkosckoro,
IIyCTh CPaBHUTENBHO HU3Kas, HO B HEKOTOPbIE MOMEHThI YPE3BbIYaHO MHTECHCHBHAS,
JIOKaJIbHAsI CEHCMUYHOCTh ACHCTBYET U HA PAaBHUHHOW MECTHOCTH — TaM, I1e NIyOuH-
HBbIE Pa3JIOMbl HCIICLIPEHBI TPELIMHOBATOCTBIO. B MecTax mepeceyeHuil, HAllOMHUM,
AKTUBU3UPYIOTCS T€OMATOTEHHBIE 30HbI, ONIACHBIE JUISl J)KU3HU, U HIMEHHO 37€Ch IpOoJie-
raroliee pycio peKky NposBICHO pUCYHKOM MeaH pa. OKa3bIBacTCs, YTO BHYTPH OTAEIb-
HOro n3ruda obnacte HanboJee ysA3BUMa, a BOBHE — MeHee Bcero. CIIOBHO 3a)kara crpaBa
W CJIeBa, BOT-BOT TPECHET — IepBasi, HO CBOOOIHA, OTKPBITA MOYTH CO BCEX CTOPOH —
BTOpAasi, BHEIIHsASA. UepHOObUIbCKAsI aBapusl CIydnIach UMEHHO Ha OMIACHON TEPPUTOPUH
— TaK 0e3qyMHO COOpPYIWJIM CTaHLUIO. BeposTHO, CUMTalOT HEKOTOPBIE CIIEUATUCTEL,
MIPOM3OIIEN JIOKATBHBIN TeKTOHUYECKHHA yrmap, naxe «rpaButrpscenne», 1 AC MoMeH-
TaJbHO pa3pyLINIach, BbI3BaB moxap. Mccrapu Te Mecra ciibliin HeZoOpbIMH (M KOPEHb
— «4epHOY): B IepBoii monoBruHe X VI Beka B 3TOH MPUISTCKOM 30HE OBLIO pa3pyIInTeIb-
HOE 3eMJIETPSICEHUE, HE MOIAIUBILIEE MECTHYIO LIEPKOBbD.

Tenepsr obparumcst k kapre MockBel. ['opoa mepecekaeT M3BHBaIOLIEECs PyCIIO
MockBa-peku, HO ceplleBruHa ropoaa — Kpemis — mocTpoeH Bo BHOJHE Oe30MmacHON
30HE — CHapy’kKy OT/AEIhHOTo m3rnda! A 3HaMeHuTOoe 3aMOCKBOpEUbe, HA000POT, TPHUXO-
IUTCS Ha 00IacTh BHYTPEHHIOO — pucKoBaHHY10. He moTomy inu TyT (B paiione bomipmoi
[onsuku u IIATHULIKON yJMIT) IMETH MECTO 3aMETHBIE JIOKAJIbHBIE CEIICMOTONYKH, PH-
BEJIIIHE B CBOE BpeMs K OOPYIIICHUIO 3MaHN?

BcenomuuM Oonee neranbHOE HauepTaHue cuMmBoia Bemwmkoro Ilpenena: BHyTpHn
Ka)KJI0T0 n3ruda n300pakeHa Touka, BepHee, Maasi 001acTh IPOTUBOIOJIOKHON TOHAb-
Hoctu. He B Hell nu TauTcs ocobast cuTyanus, IPOTHBOIOJIOXKHAA 110 Ka4eCTBY OKpY-
JKarowemy 1moso? BeITh MOXET, TO 3HaK NOTEeHLUMAIBHOTO KaTtacTpodusma?

W3 Teopun miagkux oTOOpasKeHUH, MM KartacTpod, Kak pa3 M ciiefyeT MPUHLIUIIN-
aIbHOE Pa3NIMuue MEeXTy BHYTPEHHEW M BHEUIHEH yacTsMHU n3rubaroreiicss koHdurypa-
d. Benp mro6as maznkas KpuBas MOXKET ObITh pacCMOTPEHa Kak (GPOHT ONpeAeaEHHOTO
BO3/IEHCTBUSA, paCIPOCTPAHSIONIETOCS, €CTECTBEHHO, TI0 HOPMAJIAM (TIEpIEHIUKYIISIpaM )
K 3ToMy (ppoHTy. Takass kpuBasi, Kak Mbl y)K€ TOBOPHJIH, BCETIIa HMEET BHYTPH CBOETO
«IIBOWHHUKa» — OTOOpa)keHue, ciieAcTBUe. HalmoMHKM, 4TO MareMaTu4ecku — 3TO Ieo-
METPUYECKOE MECTO LIEHTPOB KPUBU3HBI MCXOMHOM KPHUBOM, HA3BIBAEMOE 260/110MOl,
KOTOpas KacaeTcs YIOMSHYTHIX HopMmanei (puc.4). GU3UdecKu — 3TO JuHUA Hauboabule-
20 Hanpsicenus, TaKk Ha3blBaeMas Kaycmuka (B IEpeBOC — «BBDKXKEHHas»). E€ ananor
HUMEETCs B ONTHKE, U PUMEPOB TOMY, SIBHBIX M 3aByaJHpPOBAHHBIX, HE cuecTb. OHU BO-
KpYT Hac. 3amIssHUTE Ha JHO OCBEIIEHHOMN YaIlKH, BOOOIIE JII000T0 cocyna, U YBHIUTE
KIIFOBOOOPA3HBIH Pas3N€T cBETSIIErocs W300paKeHUsI KaK pe3yjbTaT OTPa)KeHUs Jydeit
OT CTEHOK; Kacasich APYT APYra, Iy4d OOPUCOBBIBAIOT ABE IIABHO CMBIKAIOIINECS TMHUT
MaKCUMaJIbHOU SApKOCTH. «KIIIOB)» KayCTUKH U SIBISIETCS] TOM BBIJEICHHON TOYKOH BHY-
Tpu QpOHTA BO3ICHCTBUS HA €r0 OCH CUMMETPUH, €, C MEXaHUYECKON TOUKH 3PEHHS,
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KJtoB
KayCTnkm

Puc.4. OpoHT BO3MYLLEHWS 1 ero KaycTuka

XPYTKOCTh CPEIbl MOKET OKa3aThCsl YPE3MEPHOH, W Ta He BBIAEPKHUT HArPy30K U pas-
pymutces. B kpyre — 3To ero LeHTp, BEUKUM 330TepUUECKUIl CUMBOJ HaYala MaHBaH-
tapHoro nukia — [possnenus. Kak ckazano B «Taitnoit Jlokrpune» [20], «BCeMHUPHBII
CUMBOJ — Touka BHYTpH Kpyra, ve 6puta emé Crpoutenem, HO Tumih [IpuanHoOi 3T0-
ro Crpoutensm». CXOIHBIA 3HAK 3aMMCTBOBAH U JJIsi 0003HAYCHUS HAIIIETO CBETHJIA B
wiaHeTHOU cucteme — CONHIa, T «B KOCMHUYECKOM HAIPSHKCHUH CBEPIIACTCS BETUKAs
MHpPOBast MUCTEpHs» [3].

Bpemst jiequr

Tenepsb MbI 1eTaeM Hax 3eMiréid. MoskeM BHIIETh N3BHUBBI TTOJTHOBOIHBIX PEK, CXOXKE
BBIOIIIMECS UX MPUTOKUA. MBI 3aMedaeM, 4TO OOIIMPHOE ITPOCTPAHCTBO, TE PACKHHYIOCH
BETBSIIIEECS KPY)KEBO pycell, UMeeT eAUHBbIH HAKJIOH, OJHO YCTPEMIJIEHHE — OT MUTAalo-
IUX BJIATOW 3aCHEXEHHBIX MHKOB FOPHOM MECTHOCTH A0 FPOMAJHOIO BOJHOIO pe3ep-
Byapa — Mopsl WK OkeaHa. Heymonumas TeHaeHIus 00IIero CTOKa 00yCIIOBICHA OJJTHIUM
IIPaBUIIOM — NOHHKEHHEM pejibeda IIpy IEPEXOoie OT BO3BBIIIECHUI 36MHON IOBEPX-
HOCTH K €€ BaguHaM. To eCTh OT 04aroB pokJAE€HUs K IPUIOTaM OTIOXHOBEHUS B KOHIIE
nonaroro mytu. M B TOM — NojHeas aHalorust ¢ caMUM XOJIOM JKU3HHU Ka)J0ro U3 HacC
WJIM BCEX HAC BMECTE — C HCTOPUYECKOI TeHaeHIueil. Beap BogHBIN MOTOK BCEra 1o
MpaBy acCOLMUPYIOT C HOTOKOM BPEMEH — CO BPEMEHEM.

D1y 0611y 0 BPEMEHHYIO TSH/ICHIINIO TIAHETAPHOMN JKH3HH, KAK M YCTPEMISHHOCTh
BOJI C BEPIIIMH B JOJHHBI (IO IEHCTBHEM BCEJICHCKOW TPaBUTAIINU), ONMXKE K MOPCKOM
miaau Bom, MokHO yBuAeTh b CBEPXY. Kak rooputcs: «Co CTOpOHBEI BUIHEEY. A
9TO, HABEPHOE, 03HAYAET, YTO CMBICI ITI00AIbHBIX UCTOPHUYECKUX TPOIIECCOB yiIaBINBa-
€TCS JIUIIb C TUIAHOB METAUCTOPUYCCKUX, KOTOPBIC JIaXKe BBILIC «TOP», OHU Ha «HEOe»,
Ha TOHKHX HEBUAMMEBIX YPOBHAX Mupo3nanus. M Uro-to nim Kro-to nx tam dopmupy-
€T 32 OTPOMHBIE, [TOIYAC HEUYEIOBEUECKUE HHTEPBAIbl BPEMEHHU, a 3aTE€M MOCTEIIEHHO U
ynopHo TparciupyeT BHU3, va namm miansl npeObiBanus Ha 3emie. OTTyna BcE BUI-
Hee, TTOHATHEee, IEIOKYIHee. A MBI BUUM JIMIITh HEOOIBIIOW OTPE30K «33yMaHHOTOY,
OTIENLHOE COOBITHE — KOPOTKYIO CTOPOHY OJTHOTO M3BHMBAa — MeaH/pa. A OH, BOIPEKH
0O0IIIel TESHICHIIUN, MOXET 00pPa30BaTh «U3IYYHHY», TOBEPHYTHCSA BCIATh, IPOTHUB He-
00X0mMMOT0 emrHOTO XoAa coObITuid. [IpoTuB »Bomoriu. Kak eciam ObI mogeicTBOBAI
3101 pok. Ho 310 He 3HauuT, yto masHas Unes, O0muii [Tnan pyxayin. Haxe Hebonbime
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Konnax 15. 308 BpeMeHU — BeniMKoOe rafaktmyeckoe rHes3fosbe
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MPETSATCTBYS, BOSHUKAIOIIUE HA MOBEPXHOCTH 3eMITH OO0 Ha MyTH COOBITHITHOTO X014,
CHIOCOOHBI TOJIBKO Ha BPEeMS MPHOCTAHOBUTH «3alyMaHHOe». He 3pst roBopurcs, u Mbl
yacTo nosTopsieM — «IIpensrcTBusmu pactém» min «Bpems neanr.

Hepenxo ObiBaeT u Tak: HAaAO ClIENaTh U3-3a BHEITHUX HETATUBHBIX MPETPaja Kak Obl
«OIIMH IIar Ha3al» Ha HoJjie COOBITUI MO0 TePPUTOPHAIEHOM I0JI€, YTOOBI OUYTHTHCS
B TAKOW CHUTyallUH WM B TAKOM MECTE, KOTJla HOBOE BHEIIHEE MPEMSATCTBHE, TENEPh yXKe
COBEpIIEHHO HEOOXOIUMOE — MTO3UTHBHOE, MOIITHOE, TOIBKO MOCTIOCOOCTBYET OBICTpEii-
[IEMY BBIXOAY K INIABHOMY IOTOKY, K pematomiei Llean. M1 TeM caMbIM B UTOTE MBI Clie-
JaeM BEpHBIX «JBa Iuara Brepém». Tak 4yTo BecbMa OOMaHYMB OMM3OPYKHH B3I Ha
MIPOMCXOJISINEE TI0 )KU3HH, €CIH ThI HE BOOPYKEH «OUKaMU», 000CTPSAIOMIUME 30PKOCTH,
YCTPEMIISIOIUMHU BJIAIb.

Bot nouemy Oynyliiee OTKphIBaeTCs C HEBEJOMBIX HaM BBICOT JHIIBL TEM, KTO 30pOK
10-0COOEHHOMY — BHUAMT JAYXOBHBIMH O4aMH, YyBCTBYET CEPIIIEM, MBICIUT PAaCUINpPEH-
HBIM CO3HaHueM, naxe npeasuaut Lens. Ux mbl umenyem [IPOPOKAMU. ..

Bot nouemy mpouuisie, 1100 TEKyIre, cOOBITUS MHOTJA MYTraloT HAC, BBI3BIBAS
Bpo/Ie OBl CTIPaBEIMBOE OCYXKIeHHE. XOTs B JaTbHEHIIIEM UMEHHO OHHU TIPUBEAYT K JKe-
JaeMoMy 100pomy pesynbrary. [Ipocto Hago ObIIO Ha BpeMsl TOBEPHYTHCS PYCILy Ha3as,
na0bl 00OTHYTBH TOPY U BCTPETUTHCS C TEM TPaHAMO3HBIM [TOPOroM, Oarofapsi KOTOpOMy
MEJIEHHBIN MTOTOK CTPEMUTENbHBIM BOJOMAOM OOpPYIINTCS BHH3, B JOJIHHY, U BECEIO
MOOEXKHT K MOpIO... B OyyImiee.

OmsiapiBasich Hazal, HanpuMep B XX Bek, B ero 30-e u 40-e roziel, MBI IOBUM ceOst
Ha MBICIIM, CKOJIb MYAPBHI U BCE3HAIOMN ObUTM YYHUTENs 4YelOBEUeCTBa, KOTJa MOBEPX
TSDKENEUIINX TEMHBIX TEUEHUH COBETCKOM M MUPOBOW NEUCTBUTEIBLHOCTH BUIEIHU HeE-
yCTpaHUMBIE MOTOKH, Hecymue Hac B cBemioe 3ABTPA. Beskuit onTUMuUCT 3ameuaeT
3TO, HO MECCUMUCT BUAMT JIUIIb Xyamiee. PeamucT e 3HaeT, 4To BCeraa U BO BCEM — B
MIpUpoze, OOIIECTBE, B )KU3HU Ka)KJI0TO YeJIOBEKA — HEYCTPAaHUMBI 00€ TEHICHLIUH, /Ba
MOTOKa, MO0 MHP TIOJISIPEH OT CBOETO poxkAeHuUs. Ho Muccus ueaoBeka B HEM — COXPaHATh
Y pa3BUBAaTh UMEHHO TIO3UTHBHOE Hadajo — [1o6po u JIto60Bb, TeM caMbIM CITOCOOCTBYS
SBOJIFOLIMU BCEJIEHHOI.

¥Y3ka Tpona Ha BepUIMHY: AHTPONHBINA NPUHIUI B CHHEPreTHKe

U €r0 COKPOBEHHBIIi acCleKT

Brauane npuBenémM HEOONbIIME BBIIEPKKH H3 CTaTbU POCCUICKUX YUEHBIX
E.JI.Kus3eBoii u C.I1.KyparomMoBa « AHTPOTHBIH MPUHIIAIT B CHHEpTreTHKe»  [42].

«CHHepreTuka rnepectpanBaet Haile MUpoBo33peHre. OHa OTKpBIBaeT HEOObIYHBIE
CTOPOHBI MHpa: €r0 HeCTAOUIBHOCTh U PEKUMBI C 000CTPeHNEM (PEXUMBI THIIEPOOIH-
YECKOr0 POCTa, KOTJa XapaKTepHbIe BETWYMHBI MHOTOKPATHO, BIUIOTH 1O OECKOHEYHO-
CTH, BO3PACTAIOT 32 KOHEYHBIH MPOMEXKYTOK BPEMEHH), HEIMHEWHOCTh U OTKPBITOCTh
(oTcroma — pa3NUYHbIE BapHAHTHI OYIYyIIETO0), BO3PACTAIONIYIO CIIOKHOCTE (hopMoobOpa-
30BaHMN U CIOCOOOB UX OOBEIMHEHUS B 3BONIOLUOHUPYIOUINE LEJIOCTHOCTU (3aKOHBI
KODBOJTIOIIHH).

* O cuHepreTHKe YUTalTe Takxke B V 1. u [IpriIokeHun.
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CuHepreTnka MO3BOJSIET BHOBb YAUBUTHCS MHUpPY. [71aBHOE 4ymo B TOM, YTO MU
YCTPOEH TaK, YTO OH JOMYyCKaeT CJ0KHOe (BbIIENICHO 31ech u panee A.H.). A ciox-
HOCTh HabmomaeMoit BeeneHHoH onpenenseTcs 04eHb Y3KHM THana30HOM MepPBHYHBIX
AJIEMEHTAPHBIX POIIECCOB M 3HAYCHNH (DyHIaMEHTAIBHBIX KOHCTAHT MPUPOJBI: €CIIN OB
Ha0Op 3JIEMEHTaPHBIX MPOLIECCOB B 310Xy bonbioro B3pria 011 661 HEMHOTO OOJIBIIIE,
To Bcsi Beenennas “Beiropena” 3a KOpOTKHUN MPOMEXKYTOK BPEMEHH U, TeM Ooliee, 4eno-
BEK HE cocTosuicA. Tak 4To AaHTPONMHbII MPUHIUI 0Ka3bIBaeTCsl MPUHIMIIOM Cyllie-
CTBOBAHMA CJIOKHOTO B 9TOM MHpe.

CTpyKTYypHBI-aTTPaKTOPhl 3BOJIOLUU

(a 3T0 €€ HampPaBIEHHOCTH, WJIN [IETTN) OT- ['maBHOE 3a/1aHKE YEITOBEUESCTBY — COCMIH-
HOCHUTEILHO TPOCTHI MO CPABHEHHUIO CO | HUTb MATEPUAJIBHBIA MUP C JTyXOBHBIM.
CIOXHBIM (3aIlyTaHHBIM, XAOTHUYECKUM, Aenu Hoea

HEYCTOSIBIIIMCS) XOJIOM IIPOMEKYTOUHBIX
MIPOIECCOB B cpene. Ha 0CHOBaHMM 3TOTO MOSABIAETCS BO3MOXKHOCTH IPOTHO3UPOBAHMUS,
MCXOJISl U3 «LEJIeH» MPOLECCOB, UAS OT LEJIOTO, TO €CTh OT OOIINX TeHACHINH pa3BEPTHI-
BaHUW NPOUECCOB B LECJIOCTHBIX CUCTEMax (cpenax), U TEM CaMbIM OIpasACh Ha UICAI,
JKEeJTaeMBIN YEIIOBEKOM H COTTIACOBAaHHBIN C COOCTBEHHBIMH TEHICHIMSIMH Pa3BUTHS TIPO-
LIECCOB B Cpesax».

A BOT Kak COBPEMECHHO, CO3BYYHO TOH XKe CUHCPIC€TUKE U MMPUMCHHUTECIIBHO K BbI-
COYAWIIUM YPOBHSIM OpTaHU3allMH MaTepHH, 3ByYaT CJIOBa YUHTENEW YellOBeYeCTBa,
npousHecEéHHbIe Oonee cTa JieT Hazad: « TpyaHOCTh OOBSCHEHHUS TOTO, YTO “HEpa3yMHBIE
Cuisl MOTYT TIPOM3BECTH BBICOKOpPa3yMHBIE CyIIECTBA TaKWe, KaK MbI caMH’’, TIOKPHIBa-
€TCsl BEUHOU TOCIe0BaTeIbHON CMEHOM IHKIIOB M MPOLECCOB BOINIIONNN, HEM3MEHHO
COBEpILEHCTBYIOMICH CBOIO paboTy MO Mepe CBOETO MPOABHIKEHUS» [85].

Peanmuzanust B mpupoie 1o Mepe SBOTIOIIH BCE 0oJ1ee MAaJIOBEPOSITHBIX COOBITHIA,
KaK 3TO JEMOHCTPUPYET CHHEpPreTHKa, B 3HAUUTEIFHOW CTETICHH MPOJIMBAET CBET U Ha
npobiemy «Mmordanusi BeeneHHo»: «OpaTheB 1o pazyMmy», TeM Made 3HAYUTENLHO Oomee
COBEPIICHHBIX, TOJIPKHO OBITH HE TaK YK 1 MHOTO. W cambie MacCHUBHEBIE 3B63I[I)I, U CaMBbIC
BBICOKHE PAcTEHUS, U CaMble KPYITHBIE JKHBOTHBIE — BElb TOXKE BCETa B MEHBIIMHCTBE.
Bcemy «camomy-camomy» TpeOyroTcsi Hanbosee M3bICKaHHbIe, TOHKHE YCIIOBHA. Tak u
IMOABJICHUIO, PAa3BUTHUIO 36MHOH0)106H017[ JKN3HU, OKA3bIBACTCA, HY>KHA HE IMPOCTO y3Kasd
30Ha Ha OIPENEIIEHHOM PACCTOSHUH OT YHEPTOMH()OPMAIIMOHHOTO IIEHTPa TOW HIIK HHOM
CUCTEMBI (Kpyra *HU3HH — B 3BE3THOM JIU, IIJTAaHETHOM CHUCTEME) U, TO-BUJIUMOMY, HE ITPO-
CTO TUIINYHAas COJIHI.[GHO)IO6H3$[ 3B€31a BHYTpH pO)II/ITeJILCKOI;'I IIaHETHOM CHUCTEMBI, a
HeKasi 0cOOeHHas!, YHUKaIbHAs — [TOYTH TOYHO Takasi, Kak camo Hame CoJHIe. . .

* %k %k

AHTPONHBINA MPUHLMII IPEIIIONIATaeT CYyIIECTBOBAHUE MUPA HE OTIEIBHO OT YeJo-
BEKa, a IMEHHO BMECTE C HUM, YTO C HEOOXOAUMOCTBIO CIIEAYET U3 caMUX (PU3NUECKHX
ycioBuil peanuzanun Beenennoil. Yenosek, Oyaydn Haieln€H CO3HaHUEM, IMEET B TIPUH-
IIUTIEe TIOJTHOIEHHYIO 1 HeorpaHndeHHY0 Bo3MoxxHOCTs HABJIFOIIATD 3a coboii u okxpy-
xaromM Mupom, 160 CO3HAHUE ero pa3BuBaeTcsi, mepexonsi Ha HOBEIE, BCE Oonee
TOHKHE YPOBHHU BOCHPHUATHS. A TOTOMY YelIOBEK — HaWCOBEPIICHHEHIINH W yHHUKAIb-
HBII €CTECTBEHHBIN PETHCTPUPYIONINHN «ITPHOOP», HO 00IaTaI0IHA 0COOBIM CBOWCTBOM
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— 6800600011 801U, CTOTH HY>)KHOW UMEHHO TSI THOKOM JIOKAInK B ce0e BCETro MPUPOJHOTO
MHOT000pa3usi. 3HAUUT, HAIlle BOCTIPUATHE MUAPa CPOJHH KBAHTOBO-MEXaHUYECKOMY BH-
JICHUIO, JIMIEHHOMY >KECTKOTO JICTCPMUHHU3MA: O0BEKT U3YUCHUS U U3YUaIOIIH CYOhEKT
HaXOIATCS B TECHOW B3aMMOCBSI3HW, BIUSA APYT HA ApPYyTa; cpabaThiBaeT TaKk Ha3bIBaec-
MBI «IIPUHLHUIT HEOMPENEIEHHOCTH YK€ U HA MAKPOYPOBHE, HE TONBKO Ha KBAHTOBOM
MUKpoypoBHE. Torna nabniodenue MOKHCHO MPAKMOBAMb KAK PA3HOBUOHOCHL C1AO020
ncuxousUUecKo2o 83auUMo0eticmeusi, — CAuTaeT JOKTOp PU3NKO-MaTEMaTHYECKUX HAYK
IO0.H.Yepenuuuenxo.

Bcesikoe ke B3aumojeiicTBre, TeM 0oJiee Ha TOHKOMaTepUaIbHOM YPOBHE, MTPE/IIIO-
JlaraeT MpUCYTCTBHE HEKOW eTMHOM HEeTIPEphIBHOM cyOcTaH Iy (3dupa?), MpOHU3BIBAO-
e 1 00BEKT HAOMIOIEH! S, U caMOTo HaOmrofarTess, 6arogaps 4eMy MOTYT OeCTIpersT-
CTBEHHO PaCHPOCTPAHATHCS T€ WM WHBIC BOJHOBBIC IMOCHUIKU, BEPIIUTHCS «OOIICHUE)
Ha BHOpAITUIX 10 YPE3BHIYAHOCTH BBICOKHX.

UenoBeuecTBO, Kak AuTH BceneHHOH, BecbMa CBOEBOJIIBHO. MBICIIBIO CBOEH, CIIO-
BOM H JICJIOM MOATPABIISET OHO B Ty WK UHYIO CTOPOHY MOCTYIh BCeneHHON — )KU3HEH-
HbI myTh Matepu-IIpuponsr. Pe6€HoK pacTér u yuutcs. MaTh yIUTCS JKU3HU BMECTE C
HUM, HO cTapeeT. 1 yemoBeuecTBO HabupaeT cuiry, NUTH(QYET B OOPEHBIX COBOKYITHBIH
Hdyx cBoi, ma0bl mocne ymupanus ¢pusudeckoro Tema BcenenHoii mox TaifHBIM MOKPO-
BOM Maxarmpayiaiii — paCTBOPEHHUSI, HEOBITHSI — COXPAHSIICS OBl HAKOTUICHHBIN BBICOYAM-
muii noteHnuan BceeraeHHO# pagu Toro, 9ToOBI 3aTeM e, BHOBb BO3HUKHYB, PaCTH H
COBEPIIICHCTBOBATKLCS, HO YK€ B HelpaX HOBOM MaxaMaHTBaHTaphl, M TaKk 0€3 KOHIA U
0e3 kpas... bezocTaHOBOUHEI TIposIBIICHUST BeeneHHo, HeCKkOHYaeMa BO BPEMEHH IT1EITh
13 MHOXXECTBa BCEIIEHHBIX, COXPAHSIOIINX, KaK 3cTadeTa, cBoé 3epHo Jlyxa u yMHOXar0-
X Momb cBoro u Cuny. U maBHas pons B ToM oTBeficHa UenoBeKy, CBUICTEIBCTBYET
a3otepuueckoe 3HaHue. ([Ipuuém, seiermio UYenoBeka B CaMBIX Pa3IMYHBIX CHCTEMax,
BO BCSIKOM CITy4ae, COJTHIIETIONOOHBIX 3BE3 — M00aBUM MbL.) CeMb IIIAHOB €ro OBITHS
0T0OpakaroT (BOCIPOU3BOAAT) CEMb ITAllOB NPOSBICHUS BCeneHHON OT TOHYAMIIUX
cyOcTaninii k rpyoomarepuaibHbIM. CeMb «CIIEIOB» 3TOTO CTAHOBJICHHUS TTOYTH YTO HE-
BUMIMBIM IIJIEH(POM COMPOBOKIAIOT 000N 0OBEKT U CUCTEMY IPUPOABI — B HUX 3aJI0T
JTyXOBHOTO €AMHECHUS M B3aUMOBIHUSIHUS YEIIOBEKA U MUPA.

Mertadusndecky, UIMEHHO B paMKax TeOoCO()CKHX MpPEACTaBICHHHA, KOCMOJOTH-
YECKUH AaHTPOIHBIA TPUHIUI BHUIUTCS HEOOXOMUMBIM YCIOBHEM CYIIECTBOBAHHS
Bcenennoii. Hayka moHecna ero 10 mpoCBeIEHHOro COO0IIEeCTBa JIUIh BO BTOPOU IM0-
nmoBuHEe XX BeKa, B TO BpeMs Kak Teocodus pakTHIecKn 00HApOI0Bajia ero yKe B KOHIIE
XIX cromerus, cnoBHO moAroroBuB mouBy. [lorpeboBanuck (M mOTpeOyIOTCS) NECATH-
JICTHS TEOPETHUYCCKUX HMCCIICIOBAHUM, HAOIOICHUH U SKCIIEPUMEHTOB, YTOOBI C TOUKH
3pEHUS ACTPOHOMHUIECCKUX, PU3NIECKUX, OMOIOTHIECKUX KOHIICTIIIHH ITyOOKO 0CO3HATh
UCKJIIOYUTENbHYIO posib YenoBeka He TOJIbKO Ha 3emie, HO U B CONHEUHOU cUcTeMe, B
T'anaktuke, Bo Bcenennoil. Ha Haluel ninaHere 3Ta poJib yKe OLlyTUMA...

MBI npekpacHO 3HaeM, YTO CIOBO «PETUTH», MPUIHCHIBAEMOE HEUCTPEONMON 1
JpEBHEHUIIIe UMEHHO TyXOBHOM MOTPEOHOCTH YeIOBEeKa, 03HAYAET CBA3b UYEIOBEKa C He-
00M — COKpOBEHHYIO CBsi3b. 1 moTomy 330Tepuuecku uenosek ectb 3BEHO, coenunsito-
mee B cebe CeMb «TeT, WITH KMUPOBY», WIIH «IUTAHOB CO3HAHMS», B COOTBETCTBHH C CEMe-
PUYHBIM YCTPOMCTBOM OKpYXaroliero Mupa. Tak 4ermoBek mpoerupyer B ce0e U BOILHO
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WM HEBOJBHO KoopauHHUpYeT (!) 3TOT MuUp, BKIIOYAIOMMNA (PHU3NIeCKne MUKPOYPOBHH,
COM3MEpUMBIE €My CaMOMY MaKpOYPOBHH, a TaKK€ METaypOBHH, CPaBHHUMBIE yXKe CO
BCEJICHCKMMH MacmTabaMu. YeloBeK — 3T0 KOHIIEHTpaT, (JOKYC BCEX BO3JCHCTBUM, He-
CYIIUXCSI «CHU3Y» U «CBEPXY», ITYCTh €IIE MOIHOCTHIO HE TPOSBICHHBIN, QOKYC, eIIE He
co3peBmmii wiox Beenennoil. He motomy 1 4enoBeUeCTBO TUIAHETHI — CBOEOOPA3HBIH

OUMINAIONIMH MPOCTPAHCTBEHHEINH (HIBTP, BO BCSKOM CIIy4ae, TAKOMY TOJIKHO OBITb.
YenoBek — MOTEHIIMAIBHBINA U SIBICHHBII MOCT MEXTy MUPaMHU, HEYyTOMUMas! CIIACUTEIb-
Hasl TOHJI0NA B TAMHCTBEHHOI 1 TIpeKpacHoii «Benemmm» — COSHAHUM, xots cam o B
HBIHEITHEM BHJIE OTHIOAH He BeHer] Co3maHusl.

PacmmpeHHbpI# aHTPONHBIN IPUHIAI OyIyliedl HayKd, COCTUHEHHBIN C IPEBHUM
CakpaJibHBIM 3HaHHWEM, KOHEYHO JKe, MOBeJacT O TIaHax CO3HaHHS 0oJiee BHICOKUX, MO-
CIEeYIOLIMX 32 CO3HAHUEM HBIHEIHETO YesIoBeKa, Ha ToM JlecTHune MakoBa, mOCTyIIb IO
KOTOpOM BCE BBILIE U BBIIIE JOHOCHTCS MHOTAA U K HaM...

3HaMeHaTeNbHO, YTO CTOJb He-
obxomnmoe BcenenHoit aHTpoIIO- UYenoBek — 3TO MarHWT, IOCTOSHHO IPUTSITHBA-
MOp(bHOC CYIIECTBO KaK YeJOBEK IOHII/Iﬁ u3 HpOCTpaHSTBa OHEPIrun ClﬁeTa MW TbMBbI
O6I/ITaeT B TOHYAMIIEM IO OTHOCH- 1 IMOTOMY CJIy’Kalllun HE TOJ'IE)KO MPUEMHHUKOM, HO U

o NepeAaTIYNKOM 3THUX SHCPIHUHU.

TEJBHOHN TOJIIIUHE PUIUIECKOM «I10-

IrpaHUYbE» — B COBEPLICHHO OCOOBIX
*uBbix MEMBPAHAX-dunbrpax,
00aTafoMMX MAPOBUIHON, KPYTOBOH, CIIUPANICBUIHON KOHCTPYKIHEH. Mbl nMeeM B
BUAY U «IUIEHKY» MOBEPXHOCTH 3€MJIM; U 3€MHYIO «HUTBY JIUIMITHYECKOH OpOUTHI Ha-
11el muaHeTs! BOKpyr ComHIIa, 4TO BHETCS NMPYKUHON-CIIMPANIbHO, €CJIM BBINTH 3a IpeJie-
JIBI BCEH TUTAHETHOW CHCTEMBI M OTCIIEKHUBATD ITyTh 3€MJIM B HEOJISIATHOM MEK3BEZTHOM
MPOCTPAHCTBE; U 3bI0KYI0 OKPYTIIYIO COJIHEUHYIO «HUTHY» OPOUTHI HAILIETO CBETHIIA BOKPYT
Hentpa 'anakTuky, Ha OEBATH NOPSAKOB NMPEBOCXOAIIECH 110 pa3Mepy 3eMHYIO «HHUTBY
(mpumepHo B 24%7 pa3 [82]); a ecu BBIATH 3a MPeesbl HAllleH 3BE3HON CUCTEMbI, TEM
Oosiee OOHapYKUT ceds MHOTOSpYCHasl «IIPYKHHA» B MEKIaJaKTUYeCKOM IPOCTpaH-
ctBe. Llenas uepapxus XMBbIX, PpakTalIbHO OPraHU30BaHHBIX TPACKTOPHIA Pa3IMIHBIX
MacITaboB, TOCIEIOBATENbHO «BIOKEHHBIX» OIHA B APYTYIO, 3aKPyUYEHHBIX CITHUPAIIb-
HO, OCOOCHHO NpH B3IV Ha HUX M3Aajieka. Takue «Ipoxaliuey» IMyTH-IPY>KUHbI, Ha-
BEpPHOE, CPOJHM JBMKEHUSAM 3apsKEHHBIX YacCTHIL BAOJNb CHUIIOBBIX JIMHUH MarHUTHOTO
MOJISI UM OpraHu3alliu cnupaibHO-IBOMHON Moiekynbsl JIHK, win Toky KpoBH B co-
cyzax Tena (mocienHee oOHapykeHO ObLI0 MOCKOBCKMM KapauosoroMm A.J.I'oHuapeHko
[29]). B mobom ciryuae — 3T0 Kackaj BCE BO3pAcTAIOUIMX MO pa3MepaM KpyroB >KU3HH,
BE/IyIUX K MPOSBICHUIO aHTPOIIOMOP(HOTO €€ BapuaHTa Ha ONITUMAIIbHBIX PACCTOSTHHAX
OT 5HepronH(OpMaLMOHHBIX LEHTPOB — 3emin, ConHua, ['anakTuky, IMEHHO TaMm, IIe
peanuzanus XKM3HU Ha ¢pusnueckoM miiaHe MHOTOILUTaHOBOM BeeneHHoit, To ects Ha [V
(wmm G) I'mobyce, cortacHO Te0COPCKOU TPATUITUH, TPUOOPETAET, Ha HAII B3IJIS, YePTHI
BIIOJIHE 3€MHOIIOIOOHBIE.

Tpanu Aenu Hozau

* %k ok

CxopocTh BpallleHHsl Halllel IIaHeThl, H3BECTHO, IIpeTepIieia CKaYKooOpa3Hoe u3-
meHenue B Cpeanue Beka. MockoBckuit puszuk C.M.BprommHKrH 000CHOBaHHO CBSI3bI-



92 111 2nasa

BaeT 3TO CO 3HAMEHMTOM BCIIBIIIKON CPABHUTEIBHO HEAAIEKON OT HAc rajlakTU4eCKOM
CBEPXHOBOH 3Be3/bl B co3Be3auM Tenpla, mpousomeane B To ke BpemMs, B 1054 rony,
u ocraBuBIIel nocne ceds KpaboBuanyio TymaHHOCTh ¢ mynscapoM [91]. BozmoxHo,
BCITBIIITIKA TIOBJIHSJIA HA COJTHEYHYIO aKTHBHOCTH, Ha BCIO COJHEYHYIO CHCTEMY, B KOHEU-
HOM MTOTE, U Ha BpallleHUE 3eMJIM — CBOMMHU I'PAaHIUO3HBIMH, HEBUIUMBIMH YIaPHBIMU
BOJIHAMU (CKaJISIpHO-TPaBUTALIMOHHBIMU B TISITHMEPHOW TEOPUU TPABUTALMH U BJIEKTPO-
MarHeTU3Ma, UM TIPEUIOKCHHOH ).

Hpyroit mockoBckuit ¢pusuk, .M. ImutpueBckuii (xypHan «lemsdpucy Ne3/2002,
€.56), yOe:K/I€H B HEMOCTOSIHCTBE CaMuX (PyHIAMEHTAIBbHBIX KOHCTAHT, B TOM YHCIIE
pannoaKkTUBHOTO OeTa-paciaja, a TakKe IPaBUTAI[MOHHON [MOCTOSIHHOMN, KOTOPBIE, BEPO-
SITHO, YyTh U3MEHMIN CBOE 3HaueHHUe Kak pa3 B CpenHue Beka.

He uckitoueHo, urto torna, u B X1 Beke, Ha 3eMITI0 00pYIINIICS IIKBaJl KOCMUYECKHX
SHEPrui, THHOPMAIIIOHHO HACKHIIIIEHHBIX, CBA3aHHBIX U CO BCIIBIIIKOW CBEPXHOBOM, Ha-
pYLIHUBIIEH OOBIYHBIA TOK PETUKTOBBIX ()OTOHOB... M BCTpeneHynack xu3Hb jroneit. U
MIOJIOLIUTM OHHM K 310xe PeHeccanca...

Henw3st He BCIIOMHUTH M TIPEACTABICHHS €€ OJHOTO MOCKOBCKOTO (hHM3MKa —
H.E.HeBecckoro, cunTaromero, 4To Ipu HAIMYUM MUPOBOTO 3(upa, ero IaBjaeHus, qaic-
KH€ KOCMUYECKHE KaTaKJIM3MBbI CIIOCOOHBI Yepes3 e/[Ba YJIIOBUMbIE BapHAalliH IPaBUTALHOH-
HOM TTOCTOSTHHOH, CHITEHEHTITMM 00pa30M MOBIIUATEH HA Teo(pH3MIecKre YCIOBUS Ha 3eMIle,
MIPUBECTH K KaTacTpopuuecKuM nocieactBusam (xypHai «lemsducy Ne 1 /2002, ¢.68).

OO0paruM BHUMaHUE Ha TO, YTO OOBEKTOM HCCIIEOBAaHUN B COBPEMEHHOM HayYHOM
HaIpaBJIeHUH — CHHEPTeTHKe, KaK U3BECTHO, SIBIAETCS YHUBEPCAIbHAsl THHAMHKA 3BO-
JIFOLIMU CJIOXKHBIX CHCTEM, HEpAaBHOBECHBIX, C HEJIMHEHHBIM MOBEACHUEM (B HOHZOOHOM
MHUpE MBI 1 )KUBEM). 11 B HBIHEITHEH Hayke BcE OoJiee SICHO 0CO3HAETCs BaKHOCTH Iepe-
HOCA aKIIeHTa B CHHEPTETHKE C «OOBbEKTHBHOI CaMOOpPTraHn3alny (KOTIa CHCTEMBI 1 UX
MOJICUCTEMBI B3aMMOJCHCTBYIOT 110 HE3BIOJIEMBIM 3aKOHAM) Ha «CyOBEKTHBHYIO» (KOTzna
IBOJIONHMS MTPOUCXOUT HE TOJIBKO B MPOCTPAHCTBE (PU3UUECKU U3MEPUMBIX COCTOSHUIM,
HO ¥ B IPOCTPAHCTBE MPABUJI, 3aKOHOB). ITO BEChMa cephE3HAs NEPEOPUSHTAITUS B Ha-
y4HOM MblinuieHud. Emé nokoiinbeiil akanemuk H.H.MouceeB pa3BuBail MbIC/b, YTO B
npoliecce 3BOIONUH 3aKOHBI CIIEAYIOIIETO0 YPOBHS MOTYT OBITh CIy4alHBIM pe3ysbTa-
TOM pa3BUTHS Ha MPEANIECTBYIONIEM ypoBHE. HarprmMep, 3T0 MOXKET OBITh CIIPaBEIIHBO
JUTSL MUPOBBIX KOHCTAHT, SIBJISFOIUX-
¢ OCHOBOU COBpeMCHHOfI (1)1/[31/11(1/1; B uenoBeuecTBe 3a10KEHBI BHICIIIHE MIPUHIUIIBL

OHH €CTh WTOT CaMOOpPTaHM3AINH IIJIAHCTHI. ‘-IepeB YCJIOBCKA MOCTYMAKOT NUTAOIINC

o 3eMJII0 TOHKHE OHCPIruu.
I10JICH, Marepuu, IMpOCTPAHCTBA,

BPEMEHHU B COBPEMEHHOM 3110XE KU3-
au Bcenennoii. CunepreTruka mpo-
LIECCOB MO3HAHUS M €CTh «CyObEKTHBHAs» CHHEPreTHKa — HauOojee BEPOSTHBINA MyTh
pasBuTHs Teopun camoopranmzauuu (B.M.ApmmuHoB). Benp «uto0bl 3QpekTuBHO neii-
CTBOBAaTh B CIIOKHOM, OBICTPO MEHSIOIIEMCS MUPE, JIOIAM HYKHO HAYYUTHCS BBIIEISTH
B CaMbIX pa3HOOOPAa3HBIX CUTyalMsX HauOoJee BaKHbIC NEPEeMEHHbIE (TTapaMeTphl Mo-
psaka) 16O caMHUM MEHATh MHUP Tak, YTOOBI OH OBUI B JOCTATOYHOM CTENCHU yIIpaBis-
em» (B.I1.Kypakun, [.I.Manunenknii).

Bosznukaer Bonpoc. Eciu B npouecce sBomonnu Beenennoit e€ 3akoHbl U GyH-

Tpanu Aenu Hozau
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JIaMEHTAIbHBIE KOHCTAHTHI HE MEHSIOTCS, TO HE €CTh JIM 3TO PE3YNIbTAT ACHCTBHS 00-
paTHOW CBS3H, KOTOpas oOecredynBaeT HENPEPhIBHYIO MOACTPOMHKY, BOCCTAaHOBJICHHE
«IIPaBUII UTPBD», HECMOTPS HA PEAIbHO MEHSIIOIIMECS YCIOBHS (3HAYUT «3amac Mmpod-
HOCTH» y Bcel cucteMbl orpomeH)? Ecmu ke BCE-Taku 3aKOHBI U KOHCTAHTHI CaMHU
HBOIIIOIHOHUPYIOT, MPOTPECCUBHO MEHSIOTCS WIH MPOCTO (PIYKTYHPYIOT, TO HE €CTh
JIU ATO TOXKE UTOT HACTPOIKH HA HOBBIE YCJOBHS, CIOCOOHOCTh K YEMY OISThH XKe
3aJI0KeHa B CUCTEME M3HAYaIbHO U MPEACTABISICT CO00i emé Oosiee BRICOKUH, Oolee,
CKa)KeM, OTBETCTBEHHBIH ypoBeHb Camoopranuzanuu? O4eHb MOXKET OBITh, YTO CIIpa-
BEJUIMBO B TIPUPOJIC U TO, U JPYroe, HoO 0COOCHHO — BTOPOE, HA YTO, KCTaTHU, HAMEKAeT
MeTadu3uKa, B YaCTHOCTH, Teocodus (€ciii UMETh B BUIY Pa3BUTHE MUpPa OT OJHOM
MaHBaHTapHI K CIIEAYIOIIEH).

OT nu1a3Mbl K MCEBAOINIA3MOIMIO

OnHUM U3 IPKUX 1 HATTISAHBIX TPUMEPOB DIIEMEHTAPHBIX KOJIIEKTHBHBIX SIBJICHHUH
B J)KUBOU NIPUPOJIE CITY>KUT KU3HSHHBIH IIUKJ B PA3BUTUH ICEBAOIUIA3MO/INS, 3aHIMAaI0-
UK OTHU CYTKH. DTOT 00BbEKT HanboJiee MOIHO N3yUeH ¢ TOUKHU 3pEHUs OMOIOrHH pa3-
BUTHS, POPMUPOBAHUS TPYNIOBBIX CBOMCTB ¥~ PR }" . % P -
B KJIETOYHBIX KOJIeKTHBax (puc. 5a, 0). ' P

Awme6st D.discoideu (Dd) — wmukpo-
OpraHU3MBbl, OOMTAIONINE B JIECHOH IOYBE
U THTAIONIMeCs IMOYBEHHBIMU OaKTepHs-
mu. Knetkun Dd XUBYT U pa3MHOXKAIOTCS
JeJICHHEeM KaK OJUHOYHBIC HEeB3auMOJcH-
CTByIOIIIME aMeObl, MOKa MHIAa HAaXOZUTCS
B JI0CTaTKe; NpHU €€ UCTOIICHUH BKIIIOYAET-
csl HOBasl MpOrpaMma, IJaBHOM YepTod Ko-
TOPOH SABIISIETCS KOJJIEKTUBHOCTh. MIMEHHO
Omaromapst neuIUTy pecypcoB (IpernsT-
CTBUSAMH pacTéM!») BO3HHKaeT HeKuil a-
30BBIH MTEPEXO B CIEAYIOIIEe COCTOSHHE, B
CTPYKTYpy Oosiee ynopsi0ueHHYI0, YCI0XK-
HEHHYI0. U 3T0 — (hakT camoopranu3auuu.
PaccmoTrpum ero moppobuee (puc.-cxema
npeacTaBieHa B Taom. 1).

; BEA. WL G . Y
['oMoreHHOE KJIETOYHOE II0JIe NPEeBpa- oy Ak e At 3L avp

[IA€TCA B COBOKYITHOCTH OKPYIJIBIX MHOTO-
KJIETOYHBIX MAcC, COCTOSINMX Kaxmas w3 FVC. 5a. Bua arperauvioHHoro nons  Ha

« CTaoMn CTPYMHbIX MOTOKOB A0 (HOPMM-
npuMepHo 10° TONOAHBIX KIETOK-aME0 — A Py Ao cop!
POBaHWSA MIOTHBIX KIETOYHbIX TxXen. B

QJICMCHTApPHBIX HMCXOJHBIX CAWHUI] BCErO anpe aI'peI'aU,I/IOHHOI;I TeppuTOpUM ewd He

5T0ro MHoxecTBa. OHU BAPYT CHHXPOHHO(!) cchopmmpoBanack obnacts, ceobogHas ot
HaIpaBJIIOTCS K KAKMM-TO arperalfioHHbIM  KieTok [17]

* ABTOp OMHMpaeTcsi Ha KHUTY BBIIAMONIErocs otedecTBenHoro ouodusnka b.H.Bennnnesa
(1953-1988) «Puznveckre OCHOBBI OHOIOTHYECKOTO PopMooOpazoBanus» [17].
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LIEHTPaM, CIIOBHO K IIEHTpaM CKy4YHMBaHUS, MPUTHKEHUS — aTTpakTopaM, a (pOHTHI UX
LIEHTPOCTPEMHUTEBHOTO NIBIDKEHHS 00pasyroT cmupaiu. [lo 3aBepmieHny arperanuu
MOSIBIIIIOTCSL XapaKTEepHbIE pajiajibHbIE BeTBAIIMeCH CTpyilHbIe TSkU. Jlanee Kaxablil
arperar-kjiactep TpaHCHOPMHPYETCS B YCTOHYMBBIN ICEBAOILUIA3MOAUMN (CITM3EBHK),
UMEIONINN yKe 00bEMHYI0 THIB30mon00HyI0 popmy. OH criocobeH MUTPHUPOBATh Kak
eIMHOE 1IeTI0€ TI0 HAIIPaBJICHUIO K ICTOYHUKAM TeIuia 1 cBeTa. B HEM mpoucxoaut aud-
(epeHIMpoBKa — MPOCTPAHCTBEHHOE PACCIOCHUE HA JIBA TUIA KIIETOK (MOJSpU3ALUsl):
BBEPXY — CIOPBI, COBOKYITHOCTh T€HEpPATHBHBIX KJIEeTOK (nx 60%); HiKe — cTebeb,
COBOKYITHOCTh COMaTH4ECKHX KJIETOK. B OMaronpusTHBIX YCIOBHSIX CIIOPHI JAIOT HA4aI0
HOBOMY XKU3HEHHOMY IUKITY.

Wraxk, Ha ipocTeiineM ypoBHE MOp(OTreHe3 pa3BOpaunBaeTCs OT TUIOCKOCTU K 00b-
&My, mpeoOpasys OTHOPOAHOE TOJIE KIIETOK B Maccy, TUPPepeHIMPOBaHHYIO, TI0 Kpaii-
HEH Mepe, Ha J[BE Ka4eCTBEHHbIE COCTABIAIONINE — (PUKCUPYIOIIYIO B TIPOCTPAHCTBE U
MPOJICBAIOIIYIO BO BPEMEHH, YTO U BBIBOAUT BCE MHOXKECTBO KJIETOK M3 YIUIOLIEHHOM
IBYMEPHOI QOpMBI B TPEXMEPHYIO, CIIOBHO PaJH YeTBEPTOTO, BPEMEHHOT0, N3MEPEHHS.
U Bce atr MeTaMopdo3bl, TOAPA3IEIIONIHEcs KaKk Obl HA CeMb JTAlOB, HAIIOMUHAIOT,
BO-TIEPBBIX, IPUHATYIO OOIIYI0 KapTUHY BOZHUKHOBeHHs (puzmueckoii BeeneHHoi, a
TaKXe Pa3BUTHE PACTEHHUs, HACEKOMOTO, M, BO-BTOPHIX, elI€ OoJiee MMPOKYIO KapTUHY
MHUPOCTPOCHHUS, U3BECTHYIO U3 T€OCO(DUH, — HUCXOKIEHUE U BOCX0KIeHUE MOHA/IBI: B
IIPOIIECCe MHBOIIOIHHY 3€PHO JIyXa «IOTPYKAETCS» B TUIOTHBIE CIION (PH3MUECKOTO MHpa,
oOpeTasi cO3HaHUE B )KU3HEHHOM OIBITE AJISl COBEpIleHCTBOBaHUS. [logMeueHHbIe aHa-
Joruu roBopAT o MHOroM. [lo-Bunnmomy, cymectByeT Hekast Equnas [Iporpamma, «au-
prokupyromas oosM mporeccoM lIposiBnenus Bo BeeneHHO# 1 KaxIbIM TIPOIIeCCOM
B HEH, YK€ IPOSBICHHOM.

B ¢usuke — 310, BO3MOXKHO, HEKO€ HCKOMOE e0UHOe 83auMOodelicmaue Ui 3armoll-
HSIOIIUI TPOCTPAHCTBO 3¢hup, TOHKOMATepHUaIbHasi COCTABIISIONIAst KOTOPOTO yike OoJee
cTa JieT Hazaj onucaHa B «TaiiHoi JlokTpune» E.I1.bnaBarckoii. B Ouonoruu — 3to ru-
MIOTETHIECKOE Mopocenemuueckoe none [17]; 6e3 HETO COBEPIIEHHO HEBO3MOXKHO T10-
HATb, KaK IPOUCXOIUT y>KE€ Ha CaMbIX PAHHUX dTallaX Pa3BUTHS 3a4aTKa MOCIEAYIOIIast
crennpuueckas KOMIETSHIUS ero KieTokK. CHuTaeTcs, YTo0 MOp(GOreHETHUECKOE ToJIe

BbICOTa, MM

Puc. 5 6. Cxema pa3Butis rpnuba-cnmseBnka
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(MII) HE3pUMO OmpeAemnseT pa3MeTKy CTPYKTypOoOOpa3oBaHUs, HAYMHAS C €TO TOJSPH-
3alluM, KaK U P KIETOYHOM AeieHun. Hanpumep, s nceBaomiazmonus — 31o qudde-
pEHIIMAIMA HA YIIOMSHYTHIC YK€ TeHepaTUBHBIE M COMAaTHYECKHE KIETKH. JIF0OOmbITHO,
YTO B 4€M-TO MOI0OHAs CUTYyaIHsl, IO-BUANMOMY, BO3HUKAET B paHHeW BcenenHol mpu
00pa30BaHUU CBEPXCKOIUJICHWH, CKOIUIEHHH TaJlaKTHK, CAMHUX TajJaKTUK, TO €CTh IpHU
KpYITHOMAacIITaOHOH (parMeHTallMK BEIIECTBA, KAK 3TO UMEET MECTO U B CIIydae MHOXKe-
CTBa IOJIONHBIX aMED MpH MX cKyuuBaHuH. [locnenHre naHHbIe aCTPOHOMHY CBUETEIb-
CTBYIOT, YTO U TAMHCTBEHHOE HEBHJUMOE «TEMHOE BEILECTBO» BCeEleHHOH, KOTOpOro
pa3 B 10 Gonee BUAMMOTO, BOZMOKHO, TOKE UMEET TEHACHIMIO 00Pa30BBIBATh TUYCHCTYIO
CTPYKTYPY, KaK 3TO 3aMETHO I CBETSIIETOCS BEIIeCTBa.

Hano mymarh, 4TO «MHUIMATOPED» MOP(OTreHETHYECKOro MO, KOHEYHO e, Ha-
XOIATCS BHE BJIACTH M3BECTHBIX (PU3UUECKUX TOJICH: OHM — B MUpPE BBICOKOBUOpAIIMOH-
HOM, TOHKOMaTE€pHaJIHLHOM, KaK MPaBUIIO, «HEBHIUMOMY JUII COBPEMEHHOH aIllapaTypel,
PETUCTPUPYIOLIEH TOJIBKO KOCBEHHbIE MPOsiBICHUA. JIuip HeMHOrHe y4&Hble-0HOoIoru
MOAONIIM MMEHHO K TakoMy MoHuUMaHuio npupoasl MII (umeem B BUIy U pabOTHI
P.Iennpetika [87]).

Uro kacaercs pabot b.H.benuanesa [17], To B HUX aKIEHT c/ieliaH Ha (pU3HYECKHEe
OCHOBBI OHonoruyeckoro popmooOpazoBanusi, TpUuEM OOHAPYKEHBI OCHOBOTIOJIATAI0-
e oo1Me 3aKOHOMEPHOCTH, BOBMOYKHO, CIIPAaBEAJIMBbIE U B MUPE TaJIAKTHK, T/I€ HEBU-
IOUMBIM JUPIDKEPOM KaK pa3 U MOXKET OBbITh «CKpbITast Macca» BceenxeHHOH.

VYrnoMsiHeM, YTO XapaKTEepHBIM TpH3HAKOM uisi iepBudHbIx MII siBnsiercst croco0-
HOCTB PETryJIHpPOBaTh NPONOPIMHU Pa3BHUBAIOIIEHCS CTPYKTYPHI (HalpUMep, TOIOBHAS 4acCTh
I10 pa3Mepy BCErza B HECKOJIBKO pa3 MEHBIIIE TYJIOBHILA), TO €CTh CBOHCTBO PA3MEPHOI UH-
8apuUaHMHOCMU, KOTOPOE, KaK MbI curTaeM [92], B BUJIC IPUHIIUATIA YMPOCHUS MACUmMAano8
MIPOSIBIISIETCA B IIPUPOJIE TTOBCIOAY (CM. KOJUTaXXH B KHATE M TaONUIy COOTBETCTBHI B [92]),
BIUIOTbH JI0 SIBJICHUH TOHKOMAaTEPUAJIbHbIX, KaCAIOIIUXCs (POPMUPOBAHHUS aAyp.

Mopdoreneruueckoe moje, U3BECTHO, 00IalacT OTPaHMYCHHBIM PaAHyCcoM JAeH-
cTBUs (~1 MM), HaKJIaapIBask OINpeeIEHHBIE TIPEAEbl Ha MaKCUMAaJIbHBIE pa3Mephl KH-
BBIX OOBEKTOB; B HUX yMEIIAETCsI MPUMEPHO COTHS KJIETOK THIUYHBIX Pa3MEpOB, YTO
CIIPaBEJIMBO JUIsl pa3IMYHBIX 3a4aTKOB B 3apOBIIIAX Pa3HBIX BUJOB, U 3TO NOAUEPKUBAET
YHHUBEPCATBHOCTH MIPUPOJBI IO BCEBO3MOXKHBIX 3a4aTKOB. B pesymnsrare, mposBiseT
ce0s o0mmii mporiecc CTPYKTYPUPOBaHUS, SBIISIFOILUICS CYILIECTBEHHO ABYXCTaAUNHBIM:
1) mpouecc npocmpancmeennoli pazvemky Ha HaJKIETOYHOM YPOBHE, IMOATBEPKIat0-
LM IMEHHO «II0JIEBOE) MPOUCXOXKACHUE SIBJICHHS; 2) CIISTIMATN3aIUs KIETOK ITOJIS 1aH-
HOTO 3a4aTka. [l 3apoblieil MO3BOHOYHBIX BBIIEISIOT OTAEIBHBIE [TOJI KOHEYHOCTEH,
a3, cepAana u T.II.

Tax 1 ipu 06pazoBaHUM 3BE3THOTO BUXPS — FANAKTUKH — U3 BpalIaromencs, TpaBy-
THUPYIOILIEH Macchl BellecTBa, coctosueil Ha 60% u3 Bomopoaa, Ha 30% u3 renus, cpa-
3y BBIUJICHSETCA IIEHTP CUMMETPUU — LIEHTP BpAIEHHUs, OH e — LIEHTP Macc, KOTOPBIi
BIIOJTHE MOJKHO COOTHECTH C «TJIa30M» Tai(yHa, a BepHee — ¢ SHepronH()OPMAIIMOHHBIM
CEP/ILIEM Bceii cucTembl, 3a1al01UM € pUTM, Pa3BUTHE, «Cynb0y». IMEeHHO B IeHTpe
KOJIOCCAJIBHBIX Macc TaJlakTHKH, KaK CYMTAIOT yU€HBIe, pacrionaraercs e€ uépHas abIpa,
BO3MOXKHO, BeIyIasi 4epe3 «KPOTOBBIE HOPBI» B MapaIeIbHbIE MUPHI MIIH B MUPHI JIPY-
THX BCEJICHHBIX.
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MBI npeanonaraem, 4To Kak pas Tam, Harpumep, U B Llentpe Hamei I'anaktuky, pac-
MOJIAraeTcsl raJJakTUYECKOE, «COKPBITOE OT B30poB, LleHTpanbHoe JyxoBHoe ComHue,
0 KoTopoM ynomuHaercs B «Talinoit Jloktpuney, Yuenun Xpama 1 B ATHU Hore, xorma
peub uaET o HameM QuzndeckoM CoJHIIE, SBISTIONIMMCS «OTPaKEHHEM) 3TOTO HCTHHHO-
ro dyxosHoro Connua [35].

B KOCHBIX CTpYKTypax TaKuxX, KaK TaJaKTHKU, MJIAHETHBIE CUCTEMBI (a MBI BIIpaBe
CYMTATh MX T0-CBOEMY JKHBBIMH CHCTEMaMH, TeM OoJiee, €CIM OHHU CIEAYIOT B CBOEH
OpraHU3aliy MPUHUUITY 30JI0TOI0 OTHOLICHUS — 3HAYUT OHU ONTUMAIbHO CTaPMOHU3H-
pOBaHBI), KOHEYHO K€, B OMOJIOTHYECKNX O0BEKTaX — MOBCIOAY MPOrpaMMa, PeryIupyro-
I1ast BONIONHIO, BKJIIOYAET MPOIECCHl camMoopeanu3ayuu, n3ydaeMble HIHE B paMKax
CHHEPreTUYECKOTO TOAX0/1a, B KOTOPOM MaTeMaTHYecKOl OCHOBOW MopdoreHesa Cuu-
TaeTCca TEOPHUsl AUCCHUIIATUBHBIX CTPYKTYP — MEKAUCUUILIMHAPHAS 00JacTh €CTECTBO3-
Hanus. COmacHo e, He3HaUYNTeNbHbIe BO3MYIICHU ((BIyKTyalun), Mpearmoiararnme
MyCThb MaJyl0, HO ONpPEAENEHHYIO MPOCTPAHCTBEHHYIO AUCCUMMETPHUIO TOM WJIM MHOU
Cpebl, MOTYT HE 3aTyXaTbh, a BJAJIHU OT COCTOSHUSA TEPMOJMHAMHUYECKOTO PaBHOBECHS
YCHIJINBATHCA BIUIOTH JI0 MAKPOCKOIIMYECKUX Pa3MEPOB, TPOBOIHPYS YCIOKHEHHE CHCTe-
MBI — 3HAYUT €€ HBOJIIOLIHIO.

W3zBecTHO, UTO SAHIEKIETKa 00Ja1aeT HCXOAHOM TMCCUMMETPHEH, U 3TO 3aJI0T Jallb-
HEHIIero CTpykTypooOpa3oBaHHsA, pa3BUTHS opraHu3Ma. llosTomy HEkoe npocmpan-
CmBeHHOoe paccioeHue BUOUTCS YIEHBIM YHUBEPCAIBHBIM MEXaHU3MOM 3Boronuu. Ja,
OHO MPUCYTCTBYET B MacIITa0ax KOCMUYECKUX — B YCIOBHSX BHavajie Topsueid, OTOM
XOJIOTHOM IIJIa3MBbl, 3aT€M B TPAHIMO3HBIX 00bEMaX BEIIECTBa (Ta3a M MBUIH), a TAKXKe...
Ha KJICTOYHOM YPOBHE, IJI€ BEPIUUT CBOM UyAeca YXKe IJIa3Ma XKUBasi — OPraHU4eCKOro
MIPOUCXOXKICHUS.

W B 3axmroueHne ymecTeH mpuMep, MpuBeNEHHBIN emmé 6ojee cTa JeT Hazaj B Tpe-
TbeM ToMe « TaliHOM JIOKTpUHBI» U KAaCalOIIUKUCA CONOCTABIEHUS 3TAOB KOCMUYECKOTO
npolecca u pa3BUTHUS YEJI0OBEYECKOTO SMOpPHOHA.

C omHOM CTOPOHBI: HapyKHASI KOPKA KKI0TO HEOECHOTO Teja; CKopiryia MUpOBOTO
Sina; cpena Hamelr ComHEUHOW CHCTEMBI (M HE «00O0JIOYKay JIM OOIIMPHOTO KOMETHO-
TO pe3epByapa, OKpYXaroliero Hamry cucremy? — 4.H.) B cuaepaibHOM (MEX3BE3THOM)
MPOCTPAHCTBE — COOCTBEHHO 3(Up; HA 36MHOM TUIaHE — BO3/IYX, KOTOPBIH OMSTHh-TAKU
MOCTPOCH CEMUCIIONHO; W M3HA4YallbHAs MHPOBAs NMOTEHIMANbHAS CyOCTaHIUA CTaHO-
BUTCsI (Ha MaHBaHTapUYECKUH MEPUOA) MOCTOSHHBIM HIapoM i mapamu. C apyroit
CTOPOHBI: XOpHOH (MJIN BHEITHUH CJI0M) — IIapoBUAHON (hopMBbL, Ha3biBaeMbIi 11y3p1pém
3aponpimeBoit O00JI0YKY, BHEITHUI W BHYTPEHHHUH CIIOM TUIEHKA KOTOPOH HAaYMHAIOT
(hopMHpOBaTh PU3MYECKOTO YEIOBEKA; BHEITHHM, MM 3KTOJepMa, 00pas3yeT ero Smuaep-
My; BHYTPEHHHH, WU SHAEPMA, — €TO MBIIIIbI, KOCTH U T.1I.; YeJIOBEYECKash KOXKa TOXKe
COCTOHUT U3 CEMHU CIIOEB...
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CTpyKTypa TEMHOTO

KupnwuaHorpadpus
nanbLeB pyKu

MarneHbkoe Mopckoe
CyLLeCTBO — acumoms
— XOPA0BOE XNBOTHOE
B BUOE MeLLKa, BeJer
HenoABMXHbIN 0bpa3
KU3HU

Konnax 16. 3 deKT yTpoeHUsi NpOoCTPaHCTBEHHbIX MacluTaboB



IV rmaBa

Crpyylamyprioe. NMupoboe Dpebs,
wn

Hamoko Cowracns

...He crnepgyeT YKNOHATLCS OT CXOACTBEHHOCTU B Mpupoae,
nbo npupoga Bcerga npocta u Bcerga cama ¢ cobon co-
rnacHa.

UN.HbromoH

KocMuyeckne BOMHbI XM3HW, nepexoasiine OT YPOBHSA K
YPOBHIO, OT CTYMEHW K CTyNeHwu, OBWXKYTCA OT LeHTpa K
nepudepun, pasBeTBNASACb W OXBaTbiBas BCE MUPOBOE
NPOCTPaHCTBO BO BCEX MIIOCKOCTAX M NiaHax.

lNocnaHus ¢ BepwuH
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Konnax 17A. MacwrtabHasi UHBapMaTUBHOCTb



O0BLEMHBII YHHBepCAJBLHBIN 3010TOH KapKac

Uto mmMeeTcs: 00IIero MeXIy Hallei TUTAHETHON CHCTEMOH, 3BE3MHON, 3€MHBIMH
COIIBETHSIMU, JePEBbsIMU, JTHUKaMH Jitoei? Kakoit ennHOM MOAENBI0 MOTYT OBITh 00BE -
HEHBI CaMbIe Pa3HOOOpa3HbIC MPOSBICHUS HEYTOMUMON Ha BeIAyMKkH [Ipuponsi? U He
sBisgeTcst i KoHCTpykiust SIBJIOKA To#i yHHBEepcalbHON CTPYKTYpO#, KOTOpasl CTOJNb
ero Jrrobnma?

[epen namu oObruHas ynuTka. [IpsiueT oHa MATKOE TEJO B INIOTHOM CIUPAJICBUTHON
pakoBHHE, a B OTCYTCTBMHU OMACHOCTH M MPH HEOOXOAMMOCTH TOSIBIIAETCS OTTY/A, BHI-
JIBUTAs pa3BeAbIBATENIbHbBIE pOra-aHTEHHbl. OHU PAaCKPBITHL HAa Yol npuMepHo B 40—45°,
CTOJIb XapaKTEPHBIN AJIS1 APEBOBUAHOTO «BUIKOOOPA3HOT0» BETBICHHS — 30JI0TOT0. JTO
CyIIecTBO — EMKHI CHMBOJI, HABEPHOE, JIF0O00U CHCTEMBbI (PH3NUECKOTO I1aHa. B meHTpe
— CIIUpaNbHBIA OXpaHHBIA KapKac NMOTEHIINH, a Ha iepudeprn — (hMIIbl, OUTYITHIBAIOIINE
MPOCTPAHCTBO CPeJIbl, YTOOBI MPHOOIIUTECS K HEW M UCTIONB30BaTh BO Oiaro. Tak mobas
CHCTEMa B3aHMOJICHCTBYET C OKPYKEHHEM, OCBAaNBaET €TO.

BarssHeM Ha 4enoBedecKyro TOJI0BY B MPO(MWIIb: HAJl «PAaKOBUHOWY yXa, IOBTOPSIIO-
1Iero abpuc 3apopliia, — BOJIOCSHON OKPOB. ETo MOJKHO COMOCTaBUTH € MOSICOM acCTEPOH-
noB B COTHEYHOI crcTeMe, eCii KPOMKY yXa IMPEJICTABUTh Kak 3eMHYI0 OpOUTY, TaK Ha3bl-
BaeMBIil KPYT JKU3HU B IJIAHETHOM CHCTEME, T/Ie IPOSBIISIET ce0st aHTporoMOp(HAs KI3Hb;
TOTJ]a YIIHOE OTBEPCTHE — HE MHa4e, KaK 30Ha OMOpHAs, BHYTPEHHsA, MPUMBIKAIONIas K
opbute Mepkypus ([92], I m1.). [IpencraBum cebde Tereps JENeCTKH B OyTOHE IIBETKA; OHU
YacTO COEMHEHBI TI0 CITUPAITN — PAJIi KOMITAKTHOCTH;, 3aT€M PACKPBIBAIOTCS, JOCTHTas 00-
JIaCTH, OISITh JKE€ SKBUBAJICHTHOW TOSICY ACTEPOUAOB, BHYTPH KOTOPOM OyTOH — ITOYTH YTO
KPYT ’KHM3HH, a HECYIIUI1 CTEOeIb — MOYTH YTO «MEPKYPHEBY YPOBEHb.

[ToBropsiercst omuH U TOT e mpuHIUN (Koswtaxu 7, 11, 16, 17,19): B nenTpe (uctoke-
UCXOZIC) CUCTEMA 3aKPYUHBACTCS WIHM PACKPYUHUBACTCS CTPEMUTEIHHBIM BUXPEM, & CHApY-
KU — IPOOUTCS, BETBUTCS, TYpOYIUPYET, IYTO OOYCIIOBICHO peakireil Ha cpemxy OOUTaHs
(xommax 16). D10 Ta «IeHay, YTO BCKHIIAET IT0 KPasM BOJAOBOPOTA; T€ PECHUIIBI 1 OpPOBH,
YTO OKaUMIISIOT «OKEPIIOY» TIIA3HOTO 3payvKa, M, BEPOSATHO, OHO MO CHUPAJISIM BOMpAeT BHEII-
HUE TIOTOKH ¥ NIOChUTA€T BHYTPEHHUE, HAYIINE OT MO3Ta, «IIOJOTPETHIe)» HAIIUM COCTOS-
HUeM u Bolell. («OroHb MBICTTH TiepeaéTces Yepes3 3padkiy», — BeTpedaeM B Y ueHun JKuBoi
Srukn — Arau More.) TTo kpasim BEXps, IJie OH cliabeerT, JOBIeTh HAYHHACT BHENIHEE, 1
BO3HHKAET HeKast popMa CTPYKTypHI, Ta H30IWHHUS-TPAHMIIA, TIe cOaTaHCHpPOBaHBI ITIOTEH-
YIS 1 CTOpOHHEE Bo3neiicTBre. Takux 3arpaiuTeNbHBIX 000109k, CBI3aHHBIX MEXY CO-
00i1, B cucreMe MOXeT ObITh Heckonbko. B ComHewyHoii cucteme, K mpuMepy, — 9T0 cama
cusiromnast porocdepa CostHIa; 3aTeM — TOSIC ACTEPOMIOB, TEJ MAJIbIX ¥ TBEPBIX; B IECAThH
pa3 naiee — HeBuaAUMas renrocdepa, re CONEPHUYAIOT, yPaBHOBEIINBAsICh, MATHUTHBIC
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cunbl CoNHIA ¥ JAIBHUX 3BE3M; HAKOHEL, OKpauHHBIH KOMETHBIH pe3epByap, B THICSUU
pa3 Gornee OTHANEHHBIN, — rpaHHIA IPOTHBOOOPCTBA YKE IpaBHTAIMOHHBIX cril ConHIla
u Tex xe 38&3a. U mosic acteponioB, 1 HECpaBHEHHO Ooee NaIEKU KOMETHBIH pe3epBy-
ap BUIATCS TaKUMH, IYCTh PBIXJIBIMH, HO BcE ke «o0onoukamm» CONHEYHON CHCTEMBI.
[osic acTeponoB Onmxe, 3HAYUTENbHEE, IIOIIE, MEHBIIIE B THICSYH, AECATKU THICSY pas;
OH CJIOBHO CTEPEKET caMble BHYTPEHHUE TU1aHeThl — Mepkypuid, Benepy, 3emito u Mapc,
COXpaHseT OCHOBHOW aHTPOIIOMOP(HBIN KPYT >KU3HH.

[TocMOTpHUM MBICTIEHHO Ha AEPEBO CBEPXY. MbI YBUIUM TPaHUIIBI OOIIHPHON KPO-
HBI, BUCAIINE ONMDKE K CTBONY IUIOABI, 33 TYCTBIMH BETBSIMHU — «CEUEHHE» HECYIIETO
CTEPXKHS-CTBOJIA U BOCIIPUMEM €T0 KaK HEKYIO ONOPHYIO, [IEHTPAJIbHYIO 4acTh BCE CH-
CTeMBI «JPEBOY», TOABOAAIIYIO BJIary U COKH, YTO B3ATHI HE U3 BO3AYUTHON M BOJIBHOM
CTUXHH-CPENbl, a U3 36MHON HATPY>KEHHOW MOYBBI. [ paHUIIBI KPOHBI, B CPAaBHEHUH CO
CTBOJIOM, B UéM-TO CPOJIHHU I'paHUIE MOACa aCTEPOUAOB, PEIKO — YPOBHSAM OUYEHb Ja-
nékum, 3a opouroii CarypHa, OTACISIONICH OCHOBHON «3Ta)» IIAHET, ONMKAWIINX K
Connuy. A 0061acTh, IA€ 3pEIOT IIOABI, MOXXHO COOTHECTH C 3¢MHBIM KPYT'OM JKHU3HU.

YMecTHBI IpUMeEpHl BYJIKaHOB, ITyJIeBBIX MPOOOWH, YacTel Tena — JIIOAeH, sKUBOT-
HBIX U HaceKoMbIX. CpaBHHUTE TUaMeTp MO3BOHOYHOTO cToJI0a ¢ JITHHOM pEdep, MUPUHY
TeJla ¢ Pa3MaxoM PyK WM KpbUIbEB. A POTOBOE OTBEPCTHE HA JIMIIE, a JUIMHA IAIbLEB
BOKpYT JanoHu! Berony yHMBepcanu3M NpUMepHOH TPOEKPATHONW OTHOCUTENBLHON pas-
HECEHHOCTH, KaK MPaBUII0, YBEPSCHHO COMIOCTABUMOM ¢ MO3HUIHSIMU opOuT B COTHEUHOU
cucteme — Mepkypwusi, 3emiy, nosica actepouioB u Carypra (3°—>3'—>32—-3%).

Bcé 3T0 TOBOPHT O TOM, UTO CYIIECTBYET BEJIMKasl OOIIHOCTb, CTUIIEBOE €AUHCTBO,
¥ OHO MPOCIEKHUBAETCS TIOBCEMECTHO B MPHUPOAE, TeM OoJiee, eCliu paccMaTpHUBaTh He
TOJILKO PKBATOPUAJIBHYIO IJIOCKOCTh TOM MM MHOI cucTeMBbl (KaK TOBOPUM MBI — IIJIO-
CKUH CIIUpalbHBIA KapKac), HO YYUTHIBATh U IUIOCKOCTh MEPUIMAHAIBHYIO, IIPOXOIs-
IIYI0 Yepe3 LIEHTPaJbHYI0 OCh, HaCTO — OCh BpalleHusA. Ecu B «rOpPH30HTAIBHON
IJIOCKOCTH XapaKTEpHO IBWXXKEHME IO KPYTYy, sIBHAas WM HesiBHasi portauus (audde-
peHnmManpHas auM00 eauHas AJS BCEW CHCTEMBI), a TaKKe YCTpPEeMJICHHE BAOJb ILIO-
CKOll crimpany (Korma monepék opouTaneii-ypoBHEH peann3yercs IepeToK OT IEeHTpa
K nepudepun CUCTEMBI U HA000POT), TO B «BEPTUKAIBHON) INIOCKOCTH OCYIIECTBHMA
nepenaya nHGOpPMAIMK, YHEPTHH, BellecTBa BA0Jb ocH. HazoBEM Takoil 00bEMHBII
kapkac Cmpykmypnoim Mupoevim /Ipeeom (CMJ), cunrtas ero He TOJBKO BCEOO-
LIMM CHMBOJIOM, HO M apXUTEKTOHHYECKOH CyThIO BCEX CHCTEM (PU3UUECKOTO ILIaHA.
OTo yke 3aMEeueHO APYTMMHM HCCIIEOBATEIIMU U NPEUIOKEH pAJl «yHUBEPCAIBHBIX
MoJenel camoopranu3anuy BuxpeBsix TopoB» (H.I1€pc, 1994), — cMoTpuTe puCyHOK-
cumBon B Buje JABJIOKA (puc. 1).
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OpnHako BepHEMCS K M3JIOKEHHIO TPEICTABICHUH, POAMBIINXCS Y aBTOPa B Pe3yilb-
Tare OCMBICIICHUS! IPUHLUIA BETBICHHUS U UAEH O IPUPOAHOM YHUBEPCAINU3ME IIIIOCKOTO
CIIUPATIBFHOTO 30JI0TOT0 Kapkaca [92].

U3zBecTHO, 4TO y pacTeHni y3Iibl Ha cTelne, oTKyna OepyT Hayano OOKOBEIE mo0e-
I'Y, B OCHOBHOM PAaCIIOJI0KEHBI 110 CIIUPAIN B COOTBETCTBHU C 30JI0TOH T'€OMETPUIECKON
nporpeccueii (3ro ooHapyxwn emé M.Kerep): yem Onmxke k BepinHe (TOUYKE POCTa),
TEM KOpPOYe «MEXKI0y3€NbsD». ITO 1 IMO3BOJIUIIO aBTOPY MPEACTABUTH CITUPATIBLHBIN KapKac
Conneunoii cucremsl (win ['agakTuky) B BUIE NOMEPEUHOTO Cpe3a HEKOETO TUTaHTCKOTO
«KOCMHUYECKOTO JIpEBa» C HEBUIUMBIMHU I HAC «CTBOJIOMY, «KOPHAMU» U «KPOHOI»
(cm. manee puc. 5). B «ropu3oHTaIBHOW» TIIOCKOCTH KOHITHI HECYIITUX «BETBEW» OCTaB-
JSIFOT CBOM MPOEKLMHU-CIIeIbl KaK Pa3 Ha MECTax BO3MOXKHBIX OPOUT IUIAHETHOW CHCTe-
MBI, OTIPeAeEHHBIM 00pa30M B3aHMMOYAAJSIFOIIUXCS TI0 MEpe Mepexo]a K BHEIIHUM Ya-
cTsM. Yem Ommke K HEHTPY, TeM 00siee MOJIOABIE BETBU Hallle MPOH3al0T BOOOpakaeMBblIi
cpe3 (0COOEHHO SIPKO 3TO BBIPAXKEHO Y PACTEHHUIl B COLBETHSAX), TEM MOJIOXKE OOBEKTHI
Ha COOTBETCTBYIOIIUX IIAHETHBIX YPOBHAX, PACIHOIOKEHHBIX B COIVIACHU C XOAOM Xa-
pakTepHBIX yenoBedecKux Bo3pacToB ([92], I mr.). Taxxke u 330TeprudecKu: BHyTpEHHHUE
rwiaHeTbl COTHEYHOH CHCTEMBI BOJIIOLIMOHHO MJIA/IIIE CaMbIX BHELIHHX IUIAHET, HAIIPH-
mep, Ypana'.

Harmsimnas cxema CM/] (puc. 2, IV) mocTpoera HaM# ¢ UCTIOIB30BaHUEM KOHKPET-
HBIX U3MEPEHHUH 1151 TOAMOCKOBHBIX LIBETYILINX PACTEHUH «KYNaJIbHUI», UIMEIOIINX Ye-
ThIpe y371a Ha crebue [12]™. DToT 4acTHbIA city4ail, SIBUBIIHNACS Tl HAC 0000IIEHHON
CTaTHCTUYECKOM MOJENBIO, MOKa3aicd BIONHE YOeOWTEIhbHBIM. MBICIEHHO TOMeIas
3aBA3b LIBETKA B camoe cepaue cucteMsl (ConHie — Al IVIAHETHOW), a OCHOBAaHUE Ya-
HICJIMCTHUKA — Ha OTIOPHBINA YPOBEHB (TIepe]] «MEpKYPHEBBIM» ), Mbl OOHAPYKUBAEM, UYTO
4-#1 y3en orBeuaeT opoute 3emim, 3-if — Mapca, 2-i — mosicy acTepouaoB. Y3en 1-i Ha
cTebie KynaJlbHULbI IPUXOIUTCA Ha 0COOBIN YPOBEHb B INIOCKOM CIIMPATBHOM 30JI0TOM
Kapkace — Mexay Onurepom u CarypHOoM, I7ie BOZMOXHO, KOTJIa-TO HAXOJMIICS JIETEH-
nmapHerii @asToH, KOTOPHIN MOCTUITIA Tparnyeckas cynpoa (terneps B ColHedHOU cucTe-
Me MycTyeT ypoBeHb Mexay HOnmurepom u CatypHoMm). «CaTypHOB» ypOBEHb SIBIISETCS
OrPaHHYHBAOIINM, 3TO — KKOPHEBasI ICHKa» y KyNaabHHII .

Urto kacaetcst Boobmie kopHeBoi yactu CM/I, To yMECTHO BCIIOMHHUTD: JIPEBECHAS
«KOpHEeBas Jana» (30Ha OPEBEHEBIINX KOPHEH) MpocTUpaeTcs OOBIYHO B IIMPHUHY Ha
5—6 TuaMeTpoB CTBOJIA, TO €CTh JOCTUTAET MOUTH «IOTUTEPOBA» YPOBHS IO CPABHEHUIO
CO CTBOJIOM — IIPUMEPHO «MEPKYPHEBBIM» YPOBHEM.

Urak, nonepéx CM/I 3a1elicTBOBaH YILIOIIEHHBIN CIUpaNbHBIA KapKac, KOHTPOJIH-
pyeMBblii TApMOHUEN 30JI0TOT0 OTHOILLEHUS; OH OKAWMIIEH <«JIUCTBOI» BETBSILEUCS Typ-

* Mudosorus, AT 930TEPUKH U KOHKPETHOTO (hakTa, HATOMHUHACT O 3araJ0YHOM POJICTBE
Vpana, Carypna u lOnurepa, namekasi, yto Ypan — orenl, CarypH — cbiH, a lOnurep — BHyk. To
€CThb YpaH — CTapIIMid.

** Boobie Hecymmii cTebeb YIOMSIHYTOTO PACTEHHUsI COACPKUT MAaKCHMyM CeMb Y3IIOB,
HO Hambojee pacIpoCTPaHEHO — YeThIpe, KaK, KCTaTH, W HaOIloaeMoe, U MPEIBBIYNCIIIEMOE
TEOPETHKAMH YHCIIO IUTAHET B KAXIOW U3 UX ABYX I'PYIII.

*** 3aMeTHM, YTO CEMb y3JIOB KaK pa3 OXBATHIIN OBl BCE JIUTHBIE YPOBHU OT MepKypHs 10
CarypHa, TO €CTb 10 Hadaja 2-T0 3TaXa MIAHETHOW CHCTEMBI.
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OyneHnuy, MepeMenInBaloell Cpeay — CHaApyKd U BHYTPH CHCTEMBI (BCIIOMHUM, YTO
MOAJIMHHBIE JIUCThSI OCYLIECTBIISIIOT CBO€OOpa3HbIi 00MeH — GoTocunTes). Bnois cTBo-
J1a yCTPEMIIEH MOIIHBIM MOTOK-NIPOLIECC, HAIOMUHAIOIINMN, C OTHOM CTOPOHBI — pocm U
(YHKIIMOHUPOBAaHUE OPraHUYECKH )KUBOTO, C IPYTON — 83pbl6, C TPEThel — BpaIlIatoIHHCs
cMepy, WK yCTOWYMBO CYILECTBYIOIIUI cOMUMOH, TO €CTh yEANHEHHYIO OETYIIYIO BOJIHY
(chopmupoBaHHYIO HepacIUbIBatOIMMcs naketoM BoiH). 9to PACTEHUE-CMEPU ¢
OTXOJIAIINMH BETBSIMH U KOPHSMH — HE YTO HHOE, KAaK OPHEHTHPOBAHHBIN BJIOTb EAMHOTO
HAaIpasJIeHUsI OpesosUOHbILL Ppakmal, CTPYKTypa, CTATUCTHYECKU HOBTOPAIOLIAs CBOIO
Pa3BETBIEHHYIO TEOMETPHIO Ha JIIOOBIX MacTabax. BHyTpH HecCyIIero cTepHs coxpa-
HseTCs ONpeIeIEHHOE pa3pexeHue (CpaBHUM — «TJIa3y B Tal(yHe, 3pauoK camMoro Iiasa,
JKEPIIO BYJIKaHa, IyJIEBYI0 IPOOOHHY, ITyCTOTY B cTeOJIe TPaBIHUCTOTO PACTEHHUS ). SHAYUT
31ech 00eCIIeYeHO CKBO3HOE IBHKEHUE PAa3IMUHBIX TOTOKOB, HEOOXOAMMA TSATA.

CriokoiHO-TaMUHAPHEI TTOTOK B HECYIIEM CTepxHe cpenuaHoi yact CM/] ocy-
HIecTBIAeT OOMEHHBIE (PYHKIIMH MEKAY ITOYTH 3€PKaJIbHO MOAOOHBIMU KOPHSIMH U «CKe-
JIETOM» KPOHBI, UIMEIOLIMMHU CBOIO cepy ACHCTBHS B ABYX Pa3IMYHBIX MO IUIOTHOCTU
cpemax: KOpHU-HOTH yTOMAIOT B OoJiee IUIOTHOW CyOCTaHIINU, KPOHA-PYKH PACCTaBIICHBI
Y BO3HECEHBI BBEPX B Pa3peXeHHOCTD. (UeTI0BEK 10 cTaTu U CMBICITY €CTh HE HHaYe, KaK
pazymHoe [IpeBo Mupa, 4yTo BEIpBaJIO U3 3€MJIM CBOM KOPHH, CTAJI0 MU Ha TIOYBY U IIar-
HYJIO BIEpE IO TUTaHETe, BO3HOCS KPOHY PyK CBOMX K HEOY, TOTOBSICh YHTH B €T0O BBICH.)
[Torpannuse e cpen TpeOyeT NpPeonoeHbs, OCYLISCTBICHUS CBA3H M BOCCOEANHEHNUS
«Ha NIe3BUM OpUTBEBI». 1151 3TOTO U CyLIECTBYET APEBO-CKpENa, OyATO CIIMBAIOLIAst HUTh.
To e BUANM U B ITyJeBOW NMpoOOHHE, B U3BEPKEHUN U3 KpaTepa, B MPUEME U MOCHIIE
I7a30M Yepe3 3padoK HEBUAMMBIX TOKOB, B )KHBOM CEMEHH, CIIOBHO BBICTPEJIMBAIOLIEM
poctok u kopeHs. ([loberu mpeononeBaloT rpaHHIly MOYBBI M BO3/AYXa; BETBU OOXOIST
He3pHUMbIe aTMOC(epHUeCKUe MPerpajibl, CIOBHO HAIYTbIBasl OoJiee TONATIIMBYIO «TPO-
Iy» B ra3e; KOpHH OrH0al0T CBOMMH OTPOCTKAMH TBEPAOCTH KOMKOB IIOYBHI. )

JIroboe pacTeHne B HEMCTOBOM MOPBIBE POCTa (GOHTAHUPYET B BO3AYX KPOHOH, OY-
KO, OyTOHOM. DTO B3pBIBHOE CTPYIHOE BHEPEHUE B CPEY IO CYyTH ONKCAHO U N3YYEHO
B JVHAaMUKE CIUIOIIHBIX cpell. Te ke 3aKkoHBI M NMPHHIMIIBL, Ta JKE CXeMa Ipolecca: OT
JIAMUHAPHOCTH Yepe3 YCTOWYMBBIE BUXPU — K UX TypOYIEHTHOMY MEepEeMEIINBAHUIO; OT
HOXKH — K IIUTATIKE TJIOOBOTO Teja Tprbda, Kak BO BCSIKOM BUXPEBOM I'PHOOBHIHOM Te-
YEeHHHU B OKeaHe, aTMocdepe’; OT CTBOJIAa — K KPOHE JpeBa, Yell abpuc BIIOIHE MOA00eH
rpuly. A BHYTpH KpPOHBI — BUXPEBOM PO TUCTBEI, MPEOBIBAIOIICH, KaK CKaXKyT (QU3NKU
100 MaTeMaTuKH, B COCTOSHUU JETEPMHUHUPOBAHHOTO Xa0Ca, WA «CTPAHHOTO aTTpak-
TOpay», UMEIOILETO APOOHYIO pa3MepHOCTh (ppakTana.

I'mapoaspoanHaMuK, MpUCTaIbHO U HETIPEAB3ATO B3MISHYB HAa pacTeHUE, IEPEBO U
JIMCT, HAKOHEI — CBOE JIUI0, OOHAPYKUT MPOSIBIICHHE KaK ObI MOIIHBIX BOJIHOBBIX (DPOH-

* YcciemoBaHusi TeOMETPHU TUITUYHOTO IPUOOBHIHOTO TEUCHHS, WM BUXPEBOTO JUIIONS
(xypnan «VccaeqoBanue 3emmn u3 kocMocay Ne5/1992), mmpoko pacrpocTpaHEHHOTO SBICHUS
B MHUpOBOM OKeaHe, MOKa3aJli, 9TO OTHOUIEHHE ANAMETPOB «UUINKH» U «HOXKH» MEHSIETCS
B mpenenax ot 2,2 1o 2,7, kak Mbl BUIUM, (PaKTHUESCKH MPOXOAs 3HAYEHUE KBajpaTa 30JI0TOTO
OTHOIICHHUA U MPUOTIKAACh K TPEM, CIOBHO «HOXKKa» — LIEHTpalbHas 4acTh CHUCTEMBI, WU
MOYTHU €€ «MEPKYPHEB» YPOBEHb, a IIJISAMNKa» — YPOBEHb «3€MHOI»; B TO JK€ BpeMsl XapaKTepHOe
OTHOIIIEHHE BBICOTHI «TpHOa» K pasMepy «IULIKH» COCTABIAET BEIMYMHY mopsiika 1,6 —
TIPAOIMKEHHO TO e YUCIIO 30I0TOTO OTHOLICHHUS.
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TOB, PaCIPOCTPAHAIONINXCS 32 CKPBITHIMH OT I71a3 TAWHCTBEHHBIMH «CYIaMI», «CHaps-
mamm» (puc. 3). Myarcsi OHH HalepeKop MMITYIIbCY POCTa, OCTABIISISA 3a COOOM ycaThIid
e BOMH: Ha AepeBe — B BUJE OTXOASAIIMX OT CTBOJIA BETBEH, BETOUEK HA HUX, IPO-
JKWJIOK B JIUCTE; Ha JIMKE YEJIOBEYECKOM (TaKXkKe y )KMBOTHBIX, HACEKOMBIX) — «IIPOOOU-
HEI» TS pTa, HO3APEH, T71a3, YIeH, COCTaBISIONINX BMecTe V-00pa3HyIo KOH(DHUTYpaIrio
(xaycTHKY), 00paII€HHYIO OCTPUEM KHU3Y TOA 30JI0THIM ONTHMANIEHBIM yIiioM B 45°. Ho
OOBIYHO 3aMETHa W BCTPEUYHAsE KOH(PHUTYpanusi OT MOTOKOB, CIIOBHO MIYIIMX OT 3€MIIH,
KOTOpBIC, orudasi mperpaabl-y3ibl (171a3, HOC, POT), BOCCO3MAIOT, OyATO PydbHd BOKPYT
KaMHEeMH, MOX0KUI Beep BOJNH-MOPIIKH, HO YK€ B Oonee MATKHX, TOBEPXHOCTHBIX CIIO-
AX — Ha KOpe JIepeBbEeB, HA MyCKYJIbHOM TKaHU JuLa. Y Oepé3 Ha Gernoif yermrye, a Takxe
y TOTIOJISI XOPOIIIO 3aMETHBI Y OCHOBaHUS BETBEW TEMHBIE TPEYTOIBHHUKH, OOpaIéHHbIE
BEPILIMHOIO BBEPX. Y UEIOBEKA — 3TO MOPILMHBI OT I71a3, HO3APEH U pTa, TAHYLIHeC KHU-
3y U YCHJIMBAIOIIHMECS K CTAPOCTH, TAK MOX0XKHE Ha HIDKHHE «JIalbDy y B3POCIIOH e, Ha
MIPHUCIIYIIEHHBIE OT YCTAIOCTH pyKu. CXOmHAas KapTHHA BCTPEYHBIX BIUSHUA OTUYETINBO
MPOCIIEKUBACTCSI U JJIsl BOMOCOOPHBIX OACCEIHOB Ha MOBEPXHOCTH 3EMITH .

Tunmmunbie Y1kl DIPUMEPHO 30JIOTOI0 BETBJICHUA Mbl 3aMC4acM B COBCPUHICHHO
Pa3IMYHBIX CHCTEMaX, B KOTOPHIX (DPOHTAIBHBIN Pa3NET OCYIIECTBISET MPEOIOICHNE,
CKOJIBXKEHHE, AaXKe HaAJI0M, HaJipe3 BAOJIb JUHUI HauOOJBIIEro HaMpsHDKEHHUS — KayCTHK
([90], I rn.). Tak moace4€H MpUPOIOI0 B MYCKYJAType U KOXKE «Pa3pbIB» JIJIsI POTOBO-
r0 OTBEPCTHSI, HO3APEH, INIa3HbIX BEK ; TAK PACKPBHIBAIOTCS MOYBCHHBIC CJIOW U PACCTY-

CrokoBass CHUCTeMa BMECTE CO CKJIOHOBOW IOBEPXHOCTBIO OOpaMjeHa CO CTOPOHEI
BO3BBIICHHON dYacTH (Xpe0Ta) Mmapoil CHMMETPUYHBIX TPEYTOJBHBIX CTPYKTYpP, WMEIOIINX
odepraHus HIeMoBUAHONW KoH(uryparuu. (ITo HamieMy MHEHHIO, 3TO XapaktepHas rpaduka
KJTFOBOBHTHOM KayCTHKH, 00pa30BaHHON (PPOHTOM BO3IEHCTBHS CO CTOPOHBI COMPOTHBIISIOIIAXCS
nopon.) Ecnu BeTBsituecs: pa3inomsl, 3alI0JHEHHBIE CTEKAIOLIEH BOIOH, yCTPEMIIEHBI «KPOHOIO»
BHU3 (B BOAOpA3ICIAIONICe MOHIKCHHUE pelbeda MEXIy XpeOTamu), HallOMUHAs HAaM BETBH
OTPOKHHYTOTO BHU3 JpPEBa, TO TPEYTONbHBIC CTPYKTYpHl OOKOBBIX CKIIOHOB, IHIIEHHBIX
PYCIOBBIX TPEIINH, — HE WHa4e, KaK aHAJIOTH TEMHBIX TPEYTOIBHUKOB Ha Oenoi kope 6epé3. Otu
KIIMHBSI, BEPOSTHO, CHENN()UIESCKIE 30HBI, 3aKIFOYEHHBIE BHYTPH BOJTHOBOTO (POHTA M CIOBHO
MOAJIEPKUBAIOIINE YCTOMUUBOCTh BETBAIIUXCS TPEIIHH.

* U1 yem xécTue CyOCTaHIUS W TIOKPOB, TEM, BEPOSTHO, TPYIHEE CBEPUIMTH HAIPE3; TEM
yKE OH M KOpOYEe CKJIAJKH, €ro OokaiMIsromue. Hanpumep, Ha OMHOM JUIIE, €CIIA T'yOBbl TOHKH,
TO Yalle y3KU M BEKH, HO3IpH, U HA000poT. CTHIEBOE SIMHCTBO OKA3hIBACTCS €CTCCTBEHHO
00YCIIOBIICHHBIM.
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naroTcss XpeOThl, CKUMast TIyOUHY OBparos, JO-
JIMH, «MaKeT» KOTOPBIX MBI 3aM€4YaeM B MTOKPOBE
JPEBECHON KOpBI; Tak, B BUIE I'y0, CTBHIKYIOTCS
OOBIUHBIE CKJIAJIKH, COOPKH TKaHEW Ha OJeXKIe,
CKJIa/IbIBAIOTCSI B MOJIEHHE JIaIOHU PYK; TaK «4e-
YeBHIIEH» BIHCHIBAIOTCS B IPOCTPAHCTBO JUCKU
TaJlakTUK (€CIM CMOTPEeTh Ha HHUX COOKY); Tak
4acTO OKaWMIIEH 3€EHBIN JIUCT, JENECTOK IIBET-
Ka, TeJO0 MTUIBI U PBIOBI; TaK CTPOMJIM YENH, a
TENEPh — PAKEThI; TaK, XapaKTEPHOU «IMH30i»
(B paspese) BBRINIAIAT OOTEKAMONINE OBAJIBHOE
TEJ0 JJAaMUHAapHBIE CTPYH KUJIKOCTH, ra3a, IpeBe-
CUHBI (BOKPYT Cy4YKa Ha ITOCKOM CITHJIE JTOCKH).
310, (haKTHUECKH, T€ «ONMHBI 3eIbA0BHYA», YTO
CIIEAYIOT M M3 TEOPUH INAJKHX 0TOOpaKeHU (Te-
opun karactpod [11]), a 3TO TTO3BONIAET MOHATH
oOpa3oBaHve YIUIOTHeHUH MaTepum, (opm
MIPY HaYaJbHBIX CTaAWAX 3BOJOLMU BceneHHOM. Puc. 4. leTckmnm pucyHoK TaHu
[IpoucxomuT crenuduueckoe mepepacnpenene-  kimoson (1976 r.)

HHE IEPBUYHOIO BEIIECTBA MO CAMBIM OOLIUM

TOTOJIOTHYESCKUM 3aKOHAM «CKIIaIbIBAHHS U «COOUPAHUS» TPOCTPAHCTBA  (UTO, KCTATH,
Y TIPUBOIUT K APOOHON PasMEPHOCTH IIPOCTPAHCTBA — K BETBJIEHNI0). COTIIaCHO TEOpHH
KaracTpod, BUANMBIEC KOHTYPBI TOTO, YTO ¢(hOPMHUPOBATIOCH MOCIIE 3THX JIBYX OCHOBOIIO-
JlararoIuX yYHUBEPCAIBbHBIX MPOLENYP, KaK pa3 ¥ MPOXOAAT BIOIb JTUHUN HAMOONBIIETO
HaTPSKESHHUS.

[Ipupona st m000# cpesbl yUUTHIBACT IPH JIETIKE CBOUX Pa3HO00pa3HbIX 00BEMOB
Haleralomye MOTOKH — TO JKE «CKIIaIbIBaHNE» U «COOUpaHUey» CTPYH JUIs JIydIIero ooTe-
KaHUs Mperpasbl, YTO OMPEAeNAeT JOMYyCTHUMBII BEeep YIVIOB, TATOTEIOMNX K IPEBOBH/I-
HeIM. EmE B 1950-x romax b.JI.Jlnakos u M.U.11ladhpanoBckuii oOpariany BHUIMaHAE Ha
o01iee coBnaieHHEe HEKOTOPBIX BEIWYHH B T€OIOTUH, KpUCTAIIOTpadUH U THAPOANHAMH-
ke (JJAH CCCP Ne3, 120, 1958), npnduém HE3aBHCHMO OT TOTO, TJI€ MPOTEKAET SIBIICHUE.
MMy oTMeyanuch OCTpbI€ YIIIbl, IPUMEPHO paBHbIE 35° 1 55°, a TakKe UCKIIIOYUTEIbHAS
poib 35-TpagyCHBIX «KPUTHYECKHUX» Mapalijiesieil Ha MOBEPXHOCTH 3eMIH (Te ke «Co-
POKOBEIE PEBYIIHE MIIUPOTHD»): TIIABHEIM 00pa3oM UMEHHO TaM, B CeBEPHOM MOTYyIIaAPHH
MIPOCJICKUBAIOTCS TOPHBIE LEMH; U aTMOChephl BayKHBI UpoThl 35—40°; mpu 30-35° —
HanOoJee conénas Boga B okeanax. Ha CoHIle nsTHA TATOTEIOT K TENHOIINPOTaM TOXKE B
+35°. ABTOpBI TOBOPSAT O €AMHOM MPUHIIAIIE «MHHUMYMA ITOBEPXHOCTH YHEPTUN», €CITH
MMEIOTCS B BULy KPUCTAJUINUECKUE, IJIAHETHBIE, aXke MIa3MeHHbIe Tena, 3G dexTr! au-
HaMMKH CIUIOMIHBIX cpeA. [lomyTHO BCIOMHHM, YTO, COINIACHO KiacCH(UKAIMKA KPUBO-
JIMHEHHBIX MOYBEHHBIX GopM [71], BRIACIAIOT KJIacC CTPYKTYP B BHJE CEKTOPOB, UMEHO-
LIUX YIroJI pacTBOpa npuMepHo 135°, cpaBHUMBIN ¢ JPEBOBUIHBIM TYIBIM yIiioM B 137°
(cootBercTBYIONIUIT OCTPHIH 43°). JIFDOONBITHO, UTO U CIIPEIECCHOHHBIN» KOHYC 36MHOM
OCH B COBPEMEHHYIO JIOXY TOXKE MMEET Yrou, Oiu3kuii k 45—47°.

«C60pKy)) MOXHO MPEACTABUTH KAK HCHIOJIHYIO, PACXOAAIIYIOCA «CKIAAKY».
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Puc. 5. a) CtpyktypHoe MupoBoe [lpeBo;
6) cxemaTnyeckoe pacnonoxeHvie opout
nnaHeT oTHocuTenbHo ConHua: 1 — Mepkypun,
2 — 3emn4, 3 — actepounipbl, 4 — OnuTep,
5 = CaTypH; B) BOPOHKa aTMOCHEPHOro BUXPSt

I/ICXOJJ}I N3 HCU3MCHHOCTH XapaKTCPHBIX YIJIOB, MOXHO CACJIaTh BaXXHOC IMPCAIIO-
JIO)KEHUE: 00BbEeKThl (PU3HUYECKOr0 IJIAHA NOrpPY:KeHbl B HEBUAMMYK) CYOCTAHLMIO
(3¢up?)’, KoTOpas OAMHAKOBO OMBIBACT (a TaKXKe MPOHMIAET) BCE BUAUMBIC (DOPMBI,
KOHCTPYUpYS HX IeniecooOpa3Hoe BXoxkIeHue B cBOE JoHO. He moTomy jm nelictBue
BTOPUYHBIX [0 OTHOILIECHHUIO K 3(HUPy IPaBUTALMOHHBIX U IEKTPOMArHUTHBIX CHII YOBI-
BaeT 00paTHO MPOIOPLMOHATILHO KBaApaTy paccTOSHUS, KaK U HHTEHCHBHOCTD ITOTOKA,
ciabee OCBEIIANIEro 0ojee yaaléHHbIe TUIOImAIM?

MOeT ¥ CyLIeCTBYIOT BCEIIPOHUKAIOLIE MOTOKH eIUHOTO0 3(hupa, ero crenuduye-
CKHE «yIapHBIC POBOIHUKN» ~, (HOPMHUPYIOIINE TEOMETPUIO OOBEKTOB HAIIETO (u3HYec-

*

B coBpemenHoO#i acTpodu3nKe TOBOPAT O BaKyyMe.

3Hasi TUITMYHYIO BEJIMUMHY OCTPBIX YIJIOB M JIOIyCKasl, YTO OHU (POPMHUPYIOTCSI HEKUMHU
yOapHBIMH BOJTHAMH B THIIOTETHYECKOM 3(pHpe, MOXKHO MPUKAHYTH BETMYUHY OTHOIICHUS BYX
CKOPOCTEH — pacIpOCTpaHEHHUS 3BYKOBBIX «3()MPHBIX» BOJIH U MEPEABIKCHHUS TAWHCTBEHHOTO
«cHapsamga», Oojee IUIOTHOTO, HeXenHm cpema. OKkas3pIBaeTCs, OH JOJDKEH ABHUTAThCS OBICTpeEe
9(UPHBIX BOJIH («3ByKa» B 3(HPe) B UUCIIO 30JI0TOTO OTHOLICHHS, YTOOBI YTOJl YAapHOTO (hpOHTA
OTHOCHTEJIEHO OCH JIBMDKCHHSI COCTaBMJI OBI MOYTH 30JI0TOW OcTpbiil yroa. [Ipu yrie B 42,5°
OTHOIEHHE cKopocTed paBHO 1,48; mpum ymie, mocrarodHo Omm3koM 3osoromy (38,2°), arto
OTHOIIICHHUE COCTABIIICT CAMO YHCIIO 30JI0TOTO OTHOMICHHUS 1,62.
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Koro maHa? B Hacrosimee Bpems BCE OoIbIee YHCIIO CHEUAINCTOB CKIOHSETCS K MBICIIH
0 CyIIeCcTBOBaHMH 3(hupa, HACI KOTOPOTO CTONb YCHICHHO IOJJICpKHBAJIa HayKa KOHIA
XIX cronerusi. Hamo ckazark, uTo coBpeMeHHbIE (pyHAaMEeHTalbHbIE PadoThl OMopU3HKa
C.3.1noms (r. [Tymmao-Ha-Oke) 1o BBISIBICHUIO 3 (eKTa CHHXPOHHBIX MHKPOQIYKTya-
IIMH JUTS CaMBIX Pa3iIMYHBIX ITPOLECCOB (SIEPHOTO pachaja, KaTaTuTHISCKUX, OMOXUMHU-
YeCKUX U T.1.), 10 HallleMy MHEHHUIO, KOCBEHHO MOTYT CBU/ICTEIbCTBOBATH O TIPHCYTCTBUU
UMEHHO 2(Hpa, KOTOPBIH TTOBEPIKEH pa3HOOOPa3HBIM PE30HAHCHBIM AP dekrTam.

I'lmaBHast BepTHKAJIb

[Ipomomxum onmcanue monenu CrpykrypHoro Muposoro Jpesa. OnHa 3aredariie-
BaeT paclipe/ieieHrne TeYeHUH BeleCTBa, SJHEPTuil, ”HHOPMAIIUY B BUJIE CHIIOBBIX JIMHHMA
«nercTBUs» (puc. 5). B 11emoM 3Ta KOHCTPYKIUS TOPO0OpPa3Ha, KaK U Y MarHUTHOTO JTU-
TOJIS C €r0 3aMKHYTHIMU JIMHUSIMU CHIJIOBOTO MOJIS, WU, KaK TOBOPSIT, — 8UXPEB020 NOJIA.
DTO O CYyTH — CYNEPIIO3UIIHS 8UXPEBbIX Koaely, BIOKCHHBIX APYT B ApyTa, CMEIIEHHBIX
K €IMHOM LIEHTpaJbHOU ocH,

BOKPYT KOTOpO#l OHH KOJb- «... MPOTOH NPEeAcTaBMM B BWOE Cryctka BECOMOW
11e00pa3Ho C06paHBI*1 B OOHY mMaTepumn cepmnyeckor opMbl, OKPYKEHHOTO BUXPEBbLIM
CTOpPOHY — TOK BIOJb OCH, a KonbLom 3dupa, a INEeKTpoH — B Buae CBOOOAHOrO
B IPOTHUBOIIOJIOXKHYIO — CHa- BMXPEBOIo Kosbla. BuxpeBoe KombLo C YacTuuen unu
pYXH, OpUYEM UEHTpaJbHbIN 6e3 TakoBOW HeobGXoAuMMO paccmaTpuBaTb B KadecTBe
TOK MHAYIHPYETCI BEAYIIHM aunonsa, nMmetoLlero rno aHanornmm ¢ rnapoanHamMmmyecknm

oceBbIM BpameHueM. Kpona OunornemM UCTOYHUK U CTOK. Yepe3 oauH KoHeL, aunons
(BMXpECTOK KOmbLia) OKONOBMXPEBON 3hUp BCacbiBaeTCs
M3 OKpyXalolero npocTpaHCTBa, a 4epe3 [pyron
(BUXpEUCTOYHUK Kkonbua) — BblibpacbiBaeTcs B Hero.
B Gonee kpynHbIXx MacwTabax, Hanpumep, aTOMHOM
UNM MOMEKYNSPHOM ... MPOUCXOAUT HEYTO MNOAOGHOE:
n3 ogHUX 30H 3acup BblbpacbiBaeTcsi, a B Apyrne oH
BCacbIBaETCA».

Knesuyoe M.U. PackpbiTue TaH mupoycTtpomncTtsea. M., 1995

CM/I BO3HOCHUTCS W3 Xepia
HaJ CTBOJIOM: 3TO CEBEPHBIil
(YCIIOBHO —  «IIOJIOXKUTEIb-
HBII») TIOJIOC TUTIONS, KaK OBl
OTAAIOUIMK MOTOKH — BBIXO[,
uctok. Kopam — 3T0 1OXKHBIN
(«oTpunaTenbHEII»)  MONIOC,
3a0Hparomnii MOTOKH H3BHE
(o mpaBuITy «mpaBoro OypaBuMKa») — BXOA, CTOK. B caMoM nienie: KOpHH BTATHBAIOT —
MUTAIOT JPEBO; KPOHA MpeJIaraeT B3aMeH JIUCTH, I[BETHI, MJIOABI. 3HAYUT BETBU — YaCTh
TOKOBBIX JIMHUH, «TPOIbD) HANPSIKECHUS, «TPELIMHBI». Bronb HUX JbETCSA BomeOHas
Marma H3HH, KaK KpOBb I10 Ty COCYZ0B, KaK UMIIYJIbChI JIEKTPUUECTBA [0 HEPBHBIM
BoJIOKHaM. CXOfHast MUPKYJSIUS TUITMYHA U CTONb BE3JIECYIETO ABJICHHS, KaK KOH-
sexyus. OHa BCTPEUaeTCsl IPHU BYJIKAHUYECKON IESTEIbHOCTH, B MAarHUTOC(epax KOCMH-
YEeCKHX TeJN, B CMepYax U TalyHax — MOBCIONY Ha 3eMJie U B KOCMOCE.

Ochb HENpephIBHO CICAYIOMINX IPYT 33 JPYTOM BHXPEBBIX KOJEI[ HA3bIBACTCS GUXPEBOL
qunuell (Humoio). Kak m3BecTHO emé co BpeMEH HeMenkoro ecrectBoucnbraress [l enpmronpna
(1821-1894), sTa HUTHL HE MOXKET OKAHUMBATHCS BHYTPU TOW CpenAbl, Tie 0Opa3oBaINCh M
HAXOAATCS CaMU KOJIbI[a;, OHA JIN0O 3aMKHyTa, ()OPMHPYS BHXPEBOH TOp, JIMOO OKAHUHUBACTCS
Ha MOBEPXHOCTH pa3jieiia coO CMEXHOHM cpenoi. 3HauuT, koraa JlpeBo peaim3yercs Kak cMmepd,
BHyTpeHHsIs1 001acTb CM/ («CTBOID)) CIY>KUT CIIOCOOOM COeMHEHUs (110 MPUHIHUILY «IIypyIay)
JIBYX COTPHKACAIOIIUXCS CPEI.
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Y4E€HBIMH yCTaHOBIIEHO, YTO Ha 3eMJie TEKTOHUYECKHE ABMKEHUS OCYIIECTBISIOT
o0OMeH BeliecTBa MexxIy 6nocgepoil u murocdepoit. VI mpruanHHO-CIIEACTBEHHAs CBSI3b
Oouocdepsl ¢ TEKTOHNYECKHMHU IBHKEHUSAMH 00eCreYrBaeTCsl IO0aIbHBIM KPyTOBOPO-
TOM BelIecTBa. Bc€ TOT e MPUHIINIT «CKPEIbl», COeNNHEHHS IBYX cpes (B JaHHOM CITy-
yae — Onocgepsl 1 IUTOChEphl) C TOMOIIBI0 KOHBEKIIHH.

He u3-3a rpaHArO3HOTO JI KPYTOBOPOTA, OXBATHIBAIOIIETO BECh 00BEM TaKo! Tranak-
TUKH U3-3a co3Be3aus Bonockr Beponuku, kak M 64 (berotn Aif), 1efiCTBYIOT TaM, KaK CUH-
TaeTCsl, IBE CUCTEMBI I'a3a -— BHYTPEHHSISI M BHELIHSS, BPALIAIOIINECS B IPOTUBOIOJIOKHBIE
cTOpoHbI? UYTO KacaeTcs KOHBEKIIMU B 3BE3/1aX, TO 3TO UPE3BBIYANHO paclpoCTpaHEHHOE
ABJICHUE, OIPENIEIISIONIEE SBOJIOIHIO 3TUX TOPAYHX TUIA3MEHHBIX Tell. KpyroBopor e rasa
U IBUIM B TAJIAKTUKaX MOKHO YIOIOOWUTH POCTY, IBETCHUIO U IUIOZOHOLICHHUIO ApEBa: OT
Ppa3peKeHHBIX 00NIaKOB, Te GOPMHUPYIOTCS «3EpHA» 3BE3I, — K MX IBOJIOLUH B CHSIOLIEM
«COIIBETHUI» HEOTTIAJHOTO TATAKTHUECKOTO TIOJIST; HAKOHEII — K COPOCYy OOIIMPHBIX Ta30BBIX
000JI04Y€K y KpacHBIX I'MI'AaHTOB M CBEPXHOBBIX 3BE34. He 310 11 — «co3peBaHue II100BY,
«OmaJ| JIMCTBBI», BCETO TOTO, YTO BO3BpAIAETCs B MAJOMPUMETHYIO MEXK3BE3IHYIO «IIO-
YBY», HEYCTaHHO HACBILIAIOIIYIOCS SHEPTETHUECKUMH TTOJISIMH M PACCESTHHBIM BEIIECTBOM,
CTOJIb HY>KHBIMH OYTyIIIM MOKOJICHUSIM 3BE31 U IUIAHET?

B uém xe mmyOMHHBIN cMBICH yHopsinodeHHoro nepememmnsanus — KOHBEKIIUN?
JymaeTcsi, 9TO 3TO TEHACHIUS B KaKJOM KOHKPETHOM CIIy4yae COEIWHUTH MPOTUBOIIO-
JIOKEHUS — «HU3a» U «BEPXa», KMHUHYCA» U IUIIOCA», «XOJIONa» U «TEIIa», «TbMBI» U
«CBeTa», XOTA W OCTaBIsis MX pa3BeACHHBIMU. [lo GyHAaMeHTaIbHOMY NPHHLUILY MH-
PO3MIaHUsT «HEPa3IeNIbHOCTH U HECIUSHHOCTH». DTO — HEOOXOIMMOCTh YPaBHOBECHUTH
MOJISIPU30BAHHYIO CUCTEMY, NIPUIATh € yCTOWYMBOCTb, pald HEE caMOi M BHELIHETO
OKpY’K€HHsI, KOTOpoe He JOHKHO TPEBOXKUTH. ECIi KOHBEKIMS U BpallleHHE 3aMBIKAIOT U
KakK ObI M30JIUPYIOT 00BEKT, TO OCEBOM HEABMKMMBII M CBOOOIHBIN «KaHA», IPUHUMAS
«CUTHAJBD U3 OECKOHEYHOCTH M MOChUIAs UX O0paTHO, KaK pa3 U MOAIEPKHUBACT CBSI3b
C BHEIIHUM MHPOM, OCYIIECTBIISISI «CTOK» U «HCTOK» BAOJIb «BEpTHKAIN» cUCTeMBI. 1
IOJIFOCA — 3TO OCHOBHBIE «AaKYIyHKTYPHBIE» €€ TOUKH.

«Jlec 6ntocTn — ce6s 06pecTn» — NocnoBuua
M3BeCTHbIN gaTtckmin 6oTaHuK MpMiiep roBopur, YTo «AepeBO — 3TO MaearnbHellee
BOMJIOLLIEHNE BecnpensaTCTBEHHOIO X0Aa XN3HEHHBLIX MPOLECCOBY», YTO «APYrUe XU3HEHHbIE
OpMbl OT KYCTapHMKOB [0 OOHOMETHUX TPaB CyTb BblpaXEHME peakuun Ha Te UM UHble
HebnaronpuaTHble Ansi pocta ycnosusy. N 30% Bcer 3eMHOM CyLLn — 3TO Nec, ApeBHENLLNN
TN BbICLUEA PaCTUTENbHOCTM, BGUOMOrMyeckn OCBOMBLUUIN GE3KUIHEHHBIE MPOCTPaHCTBA
3emnn 300—400 mnH net Hasag. »Ku3Hb neca HuKorga He NpekpallaeTcs Ha 3aHATON UM
TEPPUTOPUN, ECNM TOSBKO HE NPOU30LLNA KaTacTpoda. BHyLWIMTENbHBIN POCT, AONTOBEYHOCTb
4aloT BO3MOXHOCTb AEPEBbSIM HakannvMeaTb U MPOYHO yAepXUBaTb HeobxoaumMble 3anachl
311EMEHTOB NUTaHWUS HE B NOYBE, a B CBOEM XXMBOM Tene, rMmaBHbIM 06pa3oM — KpoHe, NoaHs-
TOW CTBOJIOM HaZ NOBEPXHOCTbIO. CpOKM BOCCTAHOBMEHNS IECOB HAa YOUBIEHUE CPABHUMbI C
0COOLIMU BPEMEHHBLIMU MHTEPBANiaMy YenoBe4eckom Xn3Hu. B ceBepHbIX IMCTBEHHbIX Necax
CeepHoli AMepukn n EBpasnm gns BOCCTaHOBIEHNSI pacTUTENbHOM Bomacchl 1 nuTatenb-
HbIX BELLECTB, YAANEHHbIX U3 HUX B pesyrnbTaTte BbipyOku gepeBbeB, Tpedyetcs ot 60 go 80
net. Mocne katacTpodumyeckoro nssepxeHus ByrnkaHa Kpakartay B 1883 roay, npuBeaLiero K
NMOMHOMY YHUYTOXEHUIO PACTUTENBHOCTU U XMBOTHOTO MMpa Ha 3TOM U COCEeOHNX OCTPOBaXx,
BOCCTaHOBIIEHUE XU3HU NMPOUCXOANNO B TedeHune npumepHo 30 nert!

%
%
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[No-BumriMoMy, Graromapsi KOHBEKIIMH B CUCTEME 3arlofHIeTCs €€ (PU3nUecKuil 00bEM,
KaK 3TO UMEET MECTO Yy 3BE3IHBIX Tel. Takoe ClIaKeHHOE IepeMEIIMBaHNE JICUT (Gopmy,
koTopast BouctuHy HarnoMuHaeT SIBJIOKO, noBropss cBOMMH OYEpPTaHHUSAMH XOJ CHJIOBBIX
JIMHUM JWTIONS, HAlpUMEp — MarHUTHOTO. VIMEHHO B IT0ax, a HE B JIMCTHSAX U IIBETaX pac-
TeHUH, TOJOOHBIM CUITy3T Hanbosee TUIMYEH. DTO CIIOBHO YKAa3bIBAET HA TO, YTO K KOHILY
JFO00TO MKIIA Pa3BUTHA OBIBAIOT BOCTPEOOBAHBI paBHOBECHE U MOKOM, HEOOXOAUMBIE ISt
co3peBaHus; 0co00 TpeOyeTcs coriacue, 3HaYNT HHTEHCUBHOE MEpeMEIINBaHNE KaK CBOEO-
OpazHoe «I0IBEICHNE NTOTOBY» — HAIIOMUHAHKUE O MPOLIEIIIeH He 3pd MaHBaHTape...

[Iupoko pacnpocTpaHéHHOE sIBIEHHE BO BceneHHoM, mpuHUMaroIee camble pas-
HOOOpa3HbIe 00JIMYbs, — TATOTEHHE MAaTepUd K SKBATOPUAIBHOW IJIOCKOCTH BpaIlaro-
IIEHCs CHCTEMBI, a TAK)KE BBIOPOC IJI1a3MBbl, Ta3a, BEIECTBA BAOJIb €€ OCH BpaIleHuUs JIN00
MarHuTHoi ocu. Hanpumep, B 3HamenuToi ranaktuke Kenrasp (Llenrasp) A, Ommxaii-
e K HaM paJHOTaJaKTHKE C aKTUBHBIM SAPOM, PaJMOHM3IYYAIONINE CTPYH BBIXOAST
MIOYTH IO MPSIMBIM YIJIOM K DKBaTOPHAIbHOM INIOCKOCTH, O3HAYEHHON Ha CHUMKAaX TEM-
HOW MOJIOCON MbUH (paguon3TydyeHHe MPOCIEKEHO 0 PacCTOSHUSA, MPUMEPHO B TPH
pa3a GoJpllee, 4eM BHAWMBIA paJlycC TaJlakKTUKH, YTO, KCTaTH, COOTBETCTBYET MPABIITY
yTpoeHus MacmTaboB B cucteme). CTpyiiHbIe UCTEUEeHUs (JKEThI) HAOMIONAIOTCS U OT
MOJIOZBIX TOPSYMX 3BE3M; TOTAA BAOJB MX OCEH MPOSBISIOT ce0sl ApKUe KOHACHCAIHH,
BO3HHKAIONIME HA KOHIAX JDKETOB M3-32 00IyBaHUs 3BE3HBIM BETPOM HEOIHOPOIHO-
CTel KOCMUYECKON CPEJIbI.

OnTuManbHOE NMPOXOXKACHHE MOTOKOB B TOM WJIM MHOW NMPUPOTHON cHCTeMe, KO-
HEYHO, TIPOMCXOIUT MEXITY MOJI0CAMM BPAIICHUS, a TAKXKe MOJIF0CAaMH MAarHUTHBIMU, TO
€CTb BJOJIb IVIaBHBIX Ocell cucTeMbl. M Kak 3padok mia3a criocoOeH MpoITycKaTh BCTPEd-
HBIE IOTOKH, TaK ¥ CTBOI AepeBa, CTpykTypHoro Muposoro [IpeBa (yHHBEpcaIbHOTO 00-
paza mo00ro 00BEKTa) HAXOMUTCS IO/ BIUSHUEM JIBYX HMPOTHBOIIOIOKHBIX TEHICHITHIN:
BHYMpeHHell, XapaKTEPU3YIOLIeHcsa pOCTOM, pa3BUTHEM IOTEHIIMH, HAIIPaBIECHHBIM IIPO-
TUB TPaBUTAIIMOHHBIX CUJ, K IIPUMEPY, 3€MHBIX, U gHeulHeli — KOCMUYECKUM TOTOKOM,
HUCXOASIIUM ¢ HeOa. UTo KacaeTcsi 4elloBeKa, TO 3TOT MOTOK MOCTYMHaeT K HEMY 4epes
TEMsl, 3aKpyYMBAET BOJIOCHI HA MAKyIIKE CIIUPANbIO 110 YaCOBOM CTpeJKe, 00TEeKaeT de-
penHyo KopoOKy (1o HaleMy MHEHHIO, 3TO MPUBOAUT K MPOTHUBOIOJIOKHO HAIpaBIICH-
HOW IIUPKYJSAIUH B TIA3HAUIIAX U PACIIPOCTPAHSIETCS BIOJIb TIO3BOHOYHOTO CTOJI0A BHU3 —
puc. 6 a). B oqHo#t u3 kaur XKupoii Otuku, B «O3apeHnn», ckazaHo: « Tems nmeeT Ha3Ba-
HHE KOJIOALA, MO0 BOJHBI UY>KUX BO3/EHCTBUI POHUKAIOT STHM HalpaBlIeHUEM», a Ha-
BCTpE4y, OT HIDKHEH 4akpbl Myrnaaxapsl, HOMHUMAETCsl OrHeHHast KyHaanuHu', BBIXOS
HaJl MaKylIKOW 13 BepxHer dakpbl Caxacpapbl; «I€pes BEIXOIOM acTpaia ObIBaeT Tede-
HHUe u3 no3poHounukay. Emé B VII Beke 10 H.3. Benukuii JIao-11361 ITOHUMAJ, YTO IMO3BO-

* B ppeBHemHnmuiickux nucanusx «KyHmamumHum — 310 00pa3 Beicmiel kocMuueckoit
CUJIBI, KOTOpas CO3UIAeT, MOAAEPKUBACT U YHHMUTOXKaeT BceleHHyro, 3TO HUCTOYHUK, U3
KOTOPOTO BO3HUKAIOT BCE YHEPTHHU, MBICIH, 3BYKH, pedb. OHa TOHUAMMIas M3 BCETO TOHKOTO,
OHa XpaHUT B cebe TaitHy TBOpeHHUs M MMOTOK AWBHOM aMOpO3WH, BBRITEKArOmWi M3 bpaxmana.
OTO OHa MOAJEP)KMUBAET BCE CYIECTBA MHpa MOCPEACTBOM BI0Xa M BbIfoXa (BbiA. A.H.) u
CHsAeT B HOJIOCTH Mynaaxapbl, Kak OXepenbe CBEpKAIoIUX OpM/UIMaHTOB». Mynaaxapa-dakpa
HaXOIUTCS B HIDKHEH 4YacTH TeJa YeJIOBEKa, IJie B YETHIPEXJIEIIECTKOBOM JIOTOCE NMpeObIBaeT
BhIcHIas, OoxxecTBeHHas sHeprus ([lapamakTn), Kak cusiomas 3Mesl, CBEpHYBILIAsCS KOJIBIIOM,
o nmeHn Kynnannau (Tpetssikosa, 2007).
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NOTOK M3BHE
a)

nogada
\\- B
LBrXXeHne
napbl BUXpewn
COBCTBEHHbIN («oBan KenbBuHa»)
KN3HEHHbIN
MoTOK

JIvHnn Toka i‘lpl/l obTeKaHNM
nyru nonykpyra [10]

ObTekaHve KpyroBoro uunmHapa [10]

Puc. 6. K Bonpocy 0 UMpKynaLmm sHeprum
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HOYHHK BBITIONHSET IJIaBEHCTBYIONIYIO PO B MPOBOAAIIECH CHCTEME «3€MIISI—IEeTOBEK—
kocMocy. CorllacHO JpEeBHEMHAMMCKUM TpakraraM, ock Bcenennoit umenyercs Mepy
(mm Cymepy), 4TO COOTBETCTBYET KakK pa3 MO3BOHOUHUKY, CIUHHOMY MO3Ty. peBHKE
ETHITSHE U300paXkalld 3Ty OCh B BUJE MPSIMOTO 3Mesl, BOKPYT KOTOPOTO BpaliaeTcs map,
M 3Ta OCh, CYNTANOCH, 00pa3oBaHa TEUCHUEM JBYX IOTOKOB, HAYLIMX HABCTPEUy APYT
ApYTY.

[IpoTuBOIIONOXKHBIE TIOTOKH BIOJb HEHTPATHHOH OCH CHCTEMBI, MO-BUANMOMY,
JOJDKHBI [Ie-TO B cepeduHe ypaBHOBemMBarbes. Ha nuie 310 MoxeT ObITh J10:x0MHA
NEPEHOCHUIIBI WM YyTh BBIIIE — «TPETHH TJ1a3»; Ha Telle YeJI0BeKa — 00IacTh COTHEYHOTO
CIUTETEHUS WM 9yTh HIDKE — IYTIOBUHA; Ha IEPEBE — CaM CTBOJI, €CJIH JIEPEBO JINCTBEH-
HOE, M BEPXHsI MOJOBUHA €r0, €ClIM — XBOWHOE (Hampumep, €jb); y HACEKOMBIX — 3Ta
o05acTb Tam, Tie CKOHIIGHTPUPOBAHbI OCHOBHBIE HEPBHBIE Y3Ibl; Y IVla3a — CeTyarka,
rae crpoutcs (OKYCHPOBKOM uepe3 XpyCTaIMK BHEITHEE H300pakeHUE U OTTyAA XKe I10-
CTYHAIOT B MUP MbICJIE()OPMBI, CO31aHHBIE BOOOPAKEHHEM YEJIOBEKA MU IPUHATHIC UM
C pa3HbIX YPOBHEW TOHKHX IJIAHOB.

Tak nnu nHaue, IPOMEXKyTOUHAS 30HA CUCTEMBI (MEXAY «KOPHIMU» U «KPOHOW)
— 3TO Ta ocobasi, Kak Obl CIOKOMHAs 00JacTh, CKPEIUISIOIIAas COCEAHNE Cpelbl (TI0UBY
U BO3AYX — JJI1 36MHOTO JIEpeBa); 3TO HEKUI reoMeTpU4ecKUi U AMHAMHUYECKUH JIO-
KyC CTPYKTYphI, €€ CBOCOOpa3HbIil LEHTP NPUTIHKEHUS. [ MI0CKUX BpalIalonuXcs
00BEKTOB THIIA TAJAKTHK M IUIAHETHBIX CUCTEM — 3TO MX 3KBaTOPUAJIbHbIE U LICHTPAJIb-
HBIe 00J1acTH, BoOpaBIIKe B ceOsl Ta3 U MbUIb, 371€Ch POXKAAIOTCS 3BE3MBI U TUIAHETHI.
[t rpo30BOTO CMepUa — 3TO BEPTUKAJIBHBIN KaHaN 3JI0BEIIe BOPOHKH, pa3pexeHHe B
CepaLeBUHE KOTOPOH CIIoCOOHO BTSATMBATh U MOJHUMATE, JaXke 0e3 MOBPEKICHHUMN, pa3-
JMYHBIE KPYIHBIE IPEAMETHI Ha JOCTAaTOuHO Oomnblryto BeicoTy. ([ImoTHEIE ke cTeHKn
BOPOHKH Pa3pylIUTEILHEI, H0O0 BpamiaroTcs Ype3BbpluaifHo ObicTpo.) [Toxox Ha cMepH,
XOTS MU BO MHOTO pa3 cujbHee, Tall(yH — TPONUYECKUN LIUKIOH, BOSHUKAIOMUN Hal
okeanoM. OH mpezcTaBisieT co00i 0OMMPHBINA aTMOC(HEPHBII BUXPb, TOXKE CO CTIOKOM-
HOM 30HOH B IICHTPE — B TaK Ha3bIBAEMOM «IJ1a3ze» Taidyna’. JIr0OOMBITHO, YTO OCAAKH
B TPONIMYECKUX LMKIOHAX BBHIMAJAIOT MOJI0CAMHU, CXOASAIIMMH IO CIIUPAIISM K LIEHTPY.
Yucno ux He MPEeBHIIIAeT ceMHM (2 cpefHee BpeMs CYIIECTBOBaHHUS COCTABISAET OKOJIO
ceMH JTHEH).

Uwrcno OTBETBIEHUI B PACTUTEIILHOM MHpE, KaKk MbI ToMHEM (c. 105), HaunHas ot
CTBOJIa ¥ KOHYas JIUCTOM, a TAKK€ BHYTPH HEro caMoro, aHaJOTMYHO HE INPEBBILIAET
€ceMH-BOCHMHU. DTO OMPEEIIAETCS BETNIMHAMH XapaKTEPHBIX YITIOB, PACCTOSHUIM U TOJI-
IIMH B pacTeHUH. B uTore ykazaHHble mapaMeTpsl PEryIupyIOT U OCTaHABINBAIOT I10SB-
neHue oTpocTkoB. U «aTaxkeil» okas3siBaeTcs He 6os1ee BocbMu. Ho nuct — yxe cnenyto-
IV, CKaXKEM, SIPyC, B KOTOPOM CXOXKE€ KOJTMUECTBO «IOITAKHBIX)» MPOKUIOK — pa3BeT-

«C TOoukM 3peHus (hU3MKa-METEOpoJIora, BOPOHKA CMepua — CKPYYeHHBIH T0KIb,
HeM3BECTHasl paHee Gopma CyliecTBoBaHUS ocankoB. s usnka-mMexaHuKa — 3TO HEOObIUHAS
(opMa BUXpS: ABYXCJOHHBIH BHXPh C BO3IYIIHO-BOJSHBIMU CTEHKaMH C PE3KHM pa3jInuueM
B CKOPOCTH M IUIOTHOCTH o0Oomx ciio€B. Jlns (U3MKa-TEIUIOTEXHHKAa CMepY — TIHTaHTCKas
TPABUTALMOHHO-TEIIOBAS. MAIIMHA OTPOMHOM MOIIHOCTH, B KOTOPOM BO3AYILIHBIE MOTOKU
CO3/IAIOTCSI M IOAJEP)KUBAIOTCS 32 CYET TEIUIOTHI, KOTOpas BBLACIAETCS BOJOH M3 JIOOOTO
€CTECTBEHHOI'0 BOJJOEMa, KOT/Ia OHa IOTa/IaeT B BepXHHeE ciion Tponocdepsd» (Kymmn, 1988).
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BieHnd. Heuto momoOHOe HaOmomaeTcss B HepapXuy pa3MepoB THITUIHBIX MPHPOTHBIX
00BEKTOB — OT DIEKTPOHA JI0 «TOpu30HTa» Beenennoii [92]. U Bciomy BCIIBIXMBAIOT CHT-
HAJIOM K IIepeyCTPONUCTBY TAMHCTBEHHAs I (pa ceMb U e€ CIyTHHUIA — BOCbMEPKA. ..

Bo BHyTpeHHEM (DyHKIIMOHMPOBAHMH U PA3BUTHH JIPEBA CKA3bIBAETCS €T0 TITyOHMHHAS
(pakTaIbHOCTH, rONOrpahUIHOCTD, 3PUMO OTOOpaKEHHASI BO BHEIIIHHUX [IPOCTPAHCTBEHHO-
rpaduieckux 0COOEHHOCTSIX: TEOPETUUECKH, JII00asi pacTUTENbHAS KIETKa, €CITH OHA HE
JIMIICHA S/Ipa WM He 3aKIII0YeHa B TBEPAYIO 000JI0UKY, TOTEHINAIBHO CIIOCOOHA Pa3BUTh-
Csl B OPraHM3M, U3 KOTOPOTo Npou3oLria. PacTeHust MoryT ObITh pereHeprupoBaHbl MHOTH-
MH TyTSAMH: U3 KOHYUKOB KOPHS M BEpXyILIeK MOOEroB, OOKOBBIX U MPUAATOYHBIX MOYEK.
(SIBneHue pereHepaly CBOHCTBEHHO M HEKOTOPBIM BUIaM B 1apcTie (dayHsl. [IpoBomsTes
OIIBITHI 110 PEreHepaLii HEKOTOPBIX BHYTPEHHUX OPraHOB YEJIOBEKA. )

@pakTadbHOCTH 3aKJIIOYAETCA U B TOM, YTO BHJIIKOOOpa3HOe BETBICHHE TPOHCXO-
IIUT Ha KOHIIEBBIX YaCTIX. DTO «CepExXKm» Ha Oepése, Mo NI, IpYTHX nopo. BeTka
BCeTza pasaBanBaercs, oudypkupyert. 1 aucT, 1lenecTok nBeTka, — He YTO MHOE, KaK 3a-
MOJTHEHUE >KUBOH OpPraHMYECKO cyOCTaHIMEW IMIaCTHHBI 3TOro pa3BeTBieHus. OmaTh
TOT K€ XapaKTepHBIH OCTPBIA YToJl 30JI0TOTO BETBIEHUS, paBHBIN mpuMepHO 45°. Ho
BUJIKA 3JI€Ch U CBOETO PoJia KOHIEBOH I1yIl, KaK Obl aHT€HHA, IPUHUMAIOLIAsl BHELIHNE
MOTOKH-CUTHAJBL. M3BeCTHO, uTO Onaronapsi BETBICHHUIO YBEJIMYMBACTCS MMOBEPXHOCTH
COTIPUKOCHOBEHHA CO cpenor oburanus. He moTtoMy 5im BETBATCS W MHOTOKJIETOYHBIE
opranu3mbl? Hauano BeTBIE€HHUS y pacTeHHH B OOJIBIIMHCTBE CIIy4aeB COCPEIOTOUYCHO
B ONpeAETIEHHBIX JOKAJIBHBIX OYarax, IJie POUCXOAMT JIENIEHUE KIETOK, B Y3JIOBBIX TOU-
kax. Tam — 3agarok nobera, TaMm €ro MoJIIOC, U OTTY[a UCXOAUT €r0 BEPTUKAIIb.

ATpuOyTHI BpanieHusI

«Cepmriemy HaIleH TUTAHETHON CHCTEMBI SIBIISIETCS Bpararonieecs ColHIle, 3BE3HON
cucteMsl — e€ rajgakriuyeckuit Lientp. OGe cuctembl criupasibHbIe: OHA — HESIBHO, a ApyTras
— siBHO. O0€ OHM IPOHM3aHBI U OKPYKEHBI, KaK M HHbIE KOCMHYECKHUE OOBEKTHI, AUTIOJILHBI-
MH MarHUTHBIMH TTOJISIMHU, CHJIOBBIC JITHUU KOTOPBIX 00Pa3yIOT 08YXCIOLUHbIN 8UXPb B BUIC
BpAILIAIOLIET0Cs KapKaca, CKyJIbNTypHO HanoMuHaromiero Bc€ To xe JbJIOKO. JloBneror
JIBa TUIA HUPKYJSLUN — «TOPU30HTAIIBHAS» U «BEPTHKAJIbHAS, CBSI3aHHBIE C 3alleTIJICHHU-
€M KOJIBIIEBBIX JINHUH TOKA, KaK 3TO MTPOMCXOJHUT B TPOITMIECKUX LUKIOHAX, SBIISIOIINXCS
TUNUYHBIM OPUMEPOM 00pa30BaHMsl KPYHNHOMACIITAOHBIX CTPYKTYP M3 MEJIKOMaclITad-
HBIX OMarofaps KOHBEKIMH — HUPKYISIHN B «BEPTHKaJIbHOWY TIOCKOCTH. B pesymesrare
MTOJJHUMAIOIINECS ¥ OIYCKAIOIIHECs] Majble «BUHTBDY MOpOXKAatoT Oonpinue. He Tak mu
POCTOK IIPEBpAILAETCs B 3peJioe AePEeBO, U MHOXKECTBO BETBEH ()OPMHUPYET €ro, a OHO B CO-
JpY’KECTBE C IPYTUMH JIEPEBBAMH 00pa3yeT yke 3e1EHBII MaccHB jieca?

Uro xe ga€T crcTeMe caMo BpalleHne uitk 3akpyarnBanue? [Ipex e Bcero — ycroii-
4YUBOCTh. CTBOJIBI IEPEBbEB, CTEOIM PACTEHUI U OIMIOPHBIE KOCTH >KUBOTHBIX U1 OONb-
el yCTOWYMBOCTH 3aKpydeHbl. MI3BECTHO, YTO KpeIuleHHne «BUHTAMM» Topaso J0Jro-
BEYHEH, UeM «TBO3IAMN». [[pHHINTT «BHHTa» W «IIypyIa)» MO3BOJSIET BpaIlatomeics
cHCTEME YBEPEHHO «BPACTaTh» B cpelly 0e3 paspyLeHnii; OCTPUEM IIPH ATOM CITY>KHUT alu-
KaJbHas 4acTb, TO €CTh BEPLIMHA — PACTEHHS, IepPeBa, B 001eM cirydae — CTpyKTypHOTO
Muposoro Ipesa.

MoXHO Iymats, 4To Aj1s yHuBepcasibHoro pesa-Cmepua TUIMYHBI Ba BELYILIMX
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[UKJIa: B 9KBATOPHAIBHOM MIIOCKOCTH — OMOPHBIN, C COBOKYITHOCTBIO 30JIOTHIX MEPHO-
I0B (COOCTBEHHBIX), OTIIMYAIOIIUXCA 0 BennarHe B 11 pa3 [92], cBUAETENhCTBYIOMINX
0 Hanbonee 1enecoodpa3HbIX YacTOTaX «BBUHUMBAHUSDY; B MEPUIHAHAIBHON MI0CKOCTH
— «KOHBEKTHBHBII», CBA3BIBAIOIIMI BOEAMHO BEPXHIOK U HYKHIOIO YacTh JlpeBa u pery-
TUpYOIKH 0OMeHHBIe Tporiecchl Mexay ero Kopasamu u Kponoii. [{ns pactennii onHO
U3 3HAYEHUH «KOHBEKTHMBHOIO» IIMKJIA — IO, KOTOPBIM JUIsl BCEH MIaHETHOH cuCTeMBI
CIIY’)KHT «3KBaTOPHUAIBHBIM» OMOPHBIM IUKIOM [92]. J{ns ConmHIla «KOHBEKTHBHBI» —
3TO, MO-BUIUMOMY, 22-JI€THUH [IUKI MarHUTHOW aKTUBHOCTH, OY€Hb OJIM3KHI 1O BEIH-
yrHe 25-JeTHeMY TIepHOLy B JKU3HH UeJIOBEKa U 00IEeCTBa, U 00a OHH — CBOCOOpa3HbIe
aTankl 00HOBNeHHS: Y CONHIIA — BOCCTAHOBJICHHE OMTHOMMEHHON MOJISIPHOCTH MarHUTHO-
IO I10JI51, Y YeJIOBEKa — IOJIHAsI TOTOBHOCTH K ITPOICHUIO POAA.

Bpamienne npuga€t mo0oii cucTeMe Takke CHelU(pUISCKYI0 YIPYTOCTh, CII0C00-
CTBYSl BO3HHUKHOBEHHUIO U PACIIPOCTPAHEHHIO PA3IMYHBIX BOJHOBBIX MPOIECCOB, B TOM
YHUClle, 0C000 YCTOMUUBBIX — «YESOUHEHHBIX» (CONUTOHOIIOMOOHBIX), (OpPMUPYIOIIHX,
KCTaTH, Halll IPEIMETHBINA (PU3NUECKUI MUD.

JIto60e BpalieHune, KpoMe TOro, MOPOKIAET «KOPHOIUCOBY» (ITOBOPOTHYIO) U LIEH-
TpoOeKHYI0 (paguanbHyl0) cuiibl MHepuuu. MHepuus ke Bcerna — cBoeoOpasHoe Mpo-
SBJIICHHE MAMSATH, MEUTHI O Hadane, ObITh MOXET, O BaKyyMe Wi 3(upe, a 330Tepuidecku
— 0 TOM HEBO3MYIIEHHOW M BCETIPOHHKAIOIIEH cyOcTaHIuM (AKalle), conepxamieii Bech
OECKOHEUHBIN CHEKTp BO3MOXKHOCTEH, KOTOpbIe pacKphiBaroTcsi mpu lIposiBnenun, 3Bo-
nroumu Beenennoii. Cuitbl MHEpLUH HAOMIONAIOTCS B YCKOPEHHO JIBHKYLIMXCS CUCTEMAX,
K KOTOPBIM OTHOCSITCS M Bpamjaromuecs. [Ipobnema cuin nHepIyy, UxX MONel SBISeTCS B
(u3MKe OTHON U3 CaMBIX 3allyTaHHBIX, KOO CHIIBI 3TU HE YHOBJIETBOPSIOT TPETHEMY 3aKO-
Hy HetoTona. B MetadusnyeckoM cMbIciie Tak Ha3blBaeMasi MHEPLIUS €CTh CHJIa, COTIaCHO
HeroToHy 1 330Teprdeckoil Hayke, BeIMJaiIas u3 COKpoBeHHBIX cul [20, ¢.262].

[onst uHEpLMH, HABEPHOE, MOKHO TPAKTOBAThH KakK MOJIsI MaMSITH, KOTOpasi coxXpa-
HSETCs JIMILIb B Cpeax yNPYTUX, OTHIOAb HE BA3KMX — MHAYE OHA MCYE3HET (M B CaMOM
nene — «yBsi3HeT»). O0palieHne HMEeHHO K YIPyTrol, yCTOMYUBOW, BHYTPEHHE Co/leprKa-
TEJILHON CyOCTaHIIMM TapaHTHPYET OTBET — MOJIHMEHOCHBIM MOCHII BOBHE BO30YKAat0-
iel nHpopMaIHY, T0TOJIE CKPBITOH.

Ousnyeckuii 6e39HepreTHUHBIN BakyyM (3¢up?) Kak KOHIIEHTpAT BCEICHCKOM Ia-
MSTH, 00afas ynpyruMy KadecTBaMH, JOJKEH HECTH B ce0e CIMHapHbIE (TOPCHOHHEIE),
TO €CTh BPAIAIOILINECS «3JIEMEHTBD — CBOETO PO/ia BUXPEBBIE KOJbIIA, CBUAETEILCTBYIO-
II¥€ O MPUCYTCTBUY BHYTPEHHEH HH(POPMAIINH, B IETIOM — HYJIEBO, CKPBITOH, IITyOMHHO
— HOJAPHOH (10 TUILY — «a», «HET»). J|BOWCTBEHHOCTh B M3HAYaIbHON MH(OpMaLXy O
Bcenennoit MokeT OBITH 3aKOIMPOBaHA C MIOMOIIBIO TOTO XK€ BpaleHus. BakyyM, Bepo-
ATHO, YK€ COIEPXKHUT B cebe KBa3NCIMUHAPHBIE CTPYKTYPHI MPOTHBOIOJI0KHOM Bparia-
TEJILHON HAIIPaBIEHHOCTH, KaK TOBOPAT — MPaBble U JIeBble.

B 3aBucHMOCTH OT OnpeienéHHOTO coueTaH!s HalpaBIeHU BpaIlleHHUs B DKBATO-
PHAIBHOM IIOCKOCTH M TIOTOKA, HHAYIIUPYEMOTO BIIOJIb OCH, BUXPEBBIE CTPYKTYPHI ObI-
BAaIOT NpaBble U JieBble. [IpaBble XapakTepHbI A1 OOBIYHOTO «IIPABOTO BHHTA», KOTIa
«BBHHYHMBaHHUE» COOTBETCTBYET OOPAIIEHUIO MO YacOBOM cTpenke (Tadm. 1).

IIposiBieHHBII MUp JUIIEH CHUMMETPUM IPAaBOTO M JIeBoro. B Hameid Buau-
Mol BceneHHOH, kak HM3BECTHO, BBIOOP CHAENaH B IOJb3Y MPaBOMl 3aKpyYEHHOCTH.
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CrmpallbHBIM TaJTlaKTHKaM, JOCTAaTOYHO MHOTOYHCIICHHBIM BO BeenenHoi, npucyie 3a-
Kpy4MBaHHe 3BE3HBIX BETBEH K LEHTPY, CJIOBHO NMPOUCXOIUT CTATUBAHWE B TMTaHT-
CKYI0 BOPOHKY «UEPHOM ABIPBI», U B pe3yJIbTare BAOJb pajlyca CHUCTEMbl BO3HHKAeT
HEHTPOOEKHBIN BOJTHOBOM MPOIECC, KaK OT MaJeHHsI KAMHS B BOLY.

OtcyTcTBUEM CUMMETPHUH (aCUMMETPHUEN) XapaKTepU3YIOTCsl, KaK MPaBUIIO, KOCHBIE
OOBEKTHL. A BOT HapylIeHHEe CUMMETPUH (JUCCHMMETPHSI) 0COOCHHO CHIIBHO MPOSIBICHO
B JKUBBIX CTPYKTypax. Tak, B COCTaB 3eMHBIX OPTaHM3MOB BXOIST JIEBHIE aMHHOKHCIIO-
TBI ¥ mpaBble yrieBonbl. [Ipeobnamanne enuHooOpasHON ITUCCUMMETPHH CBOMCTBEHHO
MHKPOCKOIIMYECKHAM >KHUBBIM OpraHu3MaM, GOPMHUPYIOIINM [eJIble CIHPabHbIC KOJOHHH.
Y TN03BOHOYHBIX, KaK MPaBHJIO, CEPAIE Bcerna ciesa. /[ mpoBomsmux cocymnoB pacre-
HUI TipeAroYTuTeNnbHee JieBble criupany. Jpoitnas crimpans JJHK (6nomorndeckas makpo-
MOJIEKYJIa, SIBJISIOUIAsACS HOCHTENEM TeHEeTHYeCKOH MH(OpPMAlWH) COCTOMT M3 JIBYX IO-
JMHYKJICOTUIHBIX TIeTiel, KOTOpble 00pa3yroT MPaBylo CUpaib. XOJ CIHpalied paKoBHH
MOJITIOCKOB, BKJIIOYAsi HanOoJiee APeBHUE, TAKOB, YTO [0 MEPE POCTa CIUPAIb CTAHOBUTCS
IIMpe, ¥ 3TO €€ BpalllaTeIbHOE pa3BUTHE OTBEYAET ABMKEHHUIO MO YaCOBOM CTpEIKe (€Ciu
CMOTpETh Ha pAaKOBHHY C OCHOBAHHS ); OHA CJIOBHO «BBUHYMBAETCS B IPOCTPAHCTBO HATIO-
no0ue «IpaBoro BUHTAY, KaK Obl OMBIBaEMasi HEKMM BCTPEUHBIM ITOTOKOM, YTO XapaKTep-
HO, KaK MbI 3aMETHJIM, U AJIS pacTyIIETo IepeBa, JIUCTa, Tea YeJI0BeKa, ’KUBOTHBIX.

B opranmyecknx XHBBIX 00BEKTaX HAONIOIAETCS COBEPIICHHO YETKOE (YHKIIHO-
HaJIbHOE pa3/Inuue Ha KOHLAX OCHOBHOM OCH, TaK KaK OHa SIBJISICTCS M HAIIPaBIISIOIIEH po-
cTa. AHAJOTMYHOE Pa3Iuinue MOXXHO OOHApYKUTh U B KOCHBIX CHCTEMax (XOTSI OHH TOXe
JKUBBIE). ITO — 3emurs, Apyrue ruiaHetsl, CoNHIle, a TaKkke CHIIBHO YIUIOMIEHHBIE M3-3a
BpaIlleHHs] CUCTEMBI IUTaHETHBIE U 3BE3HBIE. 113 Tak HAa3pIBAEMOI0 CEBEPHOIO (YCIOBHO—
«TIOJIOKUTEIIFHOTO) TIOJIFOCA CUIIOBBIE JIMHUM BUXPEBOTO TOJISI BBIXOMAT, €CIN BpallleHHe
(cMoTpHM ¢ ceBepa) — MPOTHUB YacOBOU CTPEIKHU, a B FOXKHBIN («OTPHUIIATEIBHBII) BXOIIST,
BHYTPHY CXXHMMasiCh BIOJIb DIaBHOM ocu. Tak, At 3eMHoro mapa, miadet, ConHia, Beeit
ConHeyHoll cUCTEMBI, TaJlaKTUK — B pailOHE IOXKHOTO MOJIOCA BpallleHUs BUXPEBBIE TO-
TOKH BTATHBAIOTCSI BHYTPh, U 3[IECh X KOPHEBAs 4acTh, KHOTW); U3 CEBEPHOTO TONIIOCA,
Hao0OpOT, BHYTPEHHHE MOTOKU CHOCOOHBI BBITEKATh, U 3TO — KPOHA, «TOJIOBA» CUCTEMBbI
(;ro0omBITHO, YTO MMEHHO B CeBEepHOM MOMyIIaphy 3eMIU ceidac OOMbIle CyIH — 3HAYUT
moneit!). UTo ke KacaeTcss MarHUTHOTO TI0JISI, TO B COBPEMEHHYIO ATI0XY Ha 3emiie, Hao00-
pot, Ha CeBEepHOM MOJIIOCE CHIIOBBIE JTMHUH BXOIAT (3TO I0’KHBIM MarHUTHBIN MIOJIOC), @ Ha
HOxHOM — BBIXOIAT (37€Ch CEBEPHBIN MAarHUTHBIH 10JTr0¢). KeTaTh, He sIBIsieTCst I 1og00-
HOE€ paccoriacoBaHWE 0COOBIM MPU3HAKOM COBPEMEHHOW SIOXHU, TPYIHOW, IEPEXOAHON B
pa3BUTHH yenoBeyecTBa?

L{uKnbl M”HBEPCHH MarHUTHOTO TMOJIsl 3eMJIM BeCbMa Pa3HOOOpa3HbI: 3a MOCIIEAHUE
140 miH et yucino MHBepcHil Ha Kaxaple 10 MIH JeT koaebanoch OT HECKOIBKUX 10
npumepHo 30-Tu; HampuMmep, B TaK Ha3bIBa€MYIO IEPMCKYIO 310Xy B TeueHue 60 MiH
JIET I0JIE COXPAHSIIO TAKyIo )K€, KaK HbIHE, MoNsIpHOCTh. Celfvac pa3atoTcs rojaoca, 4ro
CKOpO TPAAET Jajke MarHUTHAS MEPETIONIOCOBKA 3EMITH. . .

[lonBepkeHO «MarHUTHOM MEPENOIIOCOBKE» TaKke U 3BE3nHOE Teno: ConHue Me-
HSET CBOM MarHMWTHBIE TIOJIIOCA HAa MPOTHBOIOIOKHBIE, OBITh MOXET HAllOMUHAs HaM,
YTO OHO KaK OBI «JIBIIIUT», B TEYEHUE MEPBBIX 11 JIeT BAbIXas HEKUH «KUCIOPOI», a B
TeueHue ciuenyrommx 11 JeT yxe BbLAbIXas HEKYIO0 «YIJIEKUCIOTY»; 3a 22 rofa B 3TOM
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IUTa3MEHHOM C(EPUYCCKOM JHUIOJIE MPOUCXOAUT BOCCTAHOBJICHHUE HAINPABICHHS Mar-
HUTHBIX TTOTOKOB. W ecnu ronnyHoe oOpamienne 3emin BOKpYT CONHIIA OTOXKIECTBUTH
C CEKYHJIHBIM TIEPHOJIOM CEPIALCONCHUs, TO 22-IIETHUH «BIOX-BBIIOX» aCCOIUUPYETCS
¢ 22-CeKyHIHBIM MIEPHOIOM OUEHb ITyOOKOH BEHTUIISIIIUY HAIUX JETKHX.

Urax, B okpyxKatorieM opraHo-(hu3ndeckoM MUPE pean3yloTcs B OCHOBHOM CHTYa-
MY MPaBOBUHTOBBIE. JIFOOYIO JKe CHCTEMY BO3MOXKHO MPENICTABUTh B BUJIE 00BEMHOTO
BPAIAIOIIETr0OCst TOPOOOPa3HOTO KapKaca M3 CUIOBBIX JIMHUN MarHUTOMOIOOHOTO BUXpE-
BOTO TIOJIS; B KapKac BIMCHIBAETCSI MOJIENTb CHCTEMBI YK€ B BHJE HEKOETO BETBAIIETOCS
JIBYXTIONFOCHOTO (ppakrana — CtpykrypHoro Mupogsoro Jlpea.
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B tabnumax, kotopeie MbI npeanaraem (tadmn. 1 u 2), nepasi MoSCHSIET OCHOBHBIE
(YHKIMOHAJIBHBIE pa3Indus 000X KOHIIOB INIABHOW OCH IPAaBOBUHTOBOM WJIM JIEBOBHH-
TOBOM CHCTEM, BTOpasi — MILUTIOCTPUPYET ACUCTBHE BUXpell B arMocdepe 3emMiu — aHTH-
[UKIOHOB M ITUKJIOHOB.

CogepireHHO 0coboe HeOecHoe CTpykTypHOE MupoBoe [[peBo B KaxKa0il IpHUpoIHOit
cHcTeMe, BO3MOXKHO, cOeUHSET e€ (PM3MIEeCKUil MUP C TOHKUMH IUTaHAMH, HO HAMH OHO
He (PUKCHUpYeTCs, U HEBEIOMO, T/I€ TIPOJIEraeT TPaHnIia TeX CPel, 4To OKpy:xkatoT KopHu ero
u Kpony (puc. 7, IV). ConHeunas cucrema, HaOnoaeMble TaJaKTHKHA — HABEPHOE, JIHIIIH
HEOONBIINE YaCTH 3TUX TPAaHIHO3HBIX «alicOeproBy», CKPBITHIX 3a MENCHOW MaiH.

Uwuraem B «Taitaon Jlokrpune» E.Il.bnaBarckoit [20]: «...mpu Ha4ame CBOETO CO-
BMECTHOI'O CyLIECTBOBaHUs, Kak cuMBona beccmeprHoro Cyiectsa, JlpeBo u 3Muid, Bo-
UCTHHY, ObITH 00XKECTBEHHBIMU TpENCTaBICHUAMHU. [IpeBO OBLIO OMPOKMHYTO, U KOp-
HU ero 3apoxzaanichk B Hebecax u Beipactanu u3 beckopuero Kophsi, Bee-Britus. Ero
CTBOJI POC W Pa3BHUBAJCA; nepecekas miaHbl [LiepoMbl, OHO pacHpoCTpaHsIo BO BCEX
HanpapJICHUSAX CBOM POCKOIIHBIE BETBH, CHavYaja Ha uaHe eaBa auddepeHrupoBaHHON
MaTepHH, a 3aTeM B HUCXO/SIIEM TOPSJIKE, TOKa OHU HE JOCTUIIIM 3eMHOTO TuiaHa. Tak
AmBarxa, JlpeBo JXKu3au u beITHs, yHUYTOXEHHE KOTOPOTO OTHO TOJIBKO U BEIET K Oec-
CMEpTHIO, coracHo “bxaraBarrute”, pacTéT KOpHAMH BBEpX M BETBSIMM BHM3. KopHH
nzo0paxarot Bricimyro CymHocTs, [lepBonpuunny, Jloroca. .. JIUb TOT, KTO MOXHSIICS
Bblllle KOPHEH, HUKOIIa He BEPHETCS, TO €CTh HE BOIUIOTUTCS BHOBb B TEUCHHE 3TOTO
Bexa bpamsl. Tonbko korja ero 4nucThle BETBU KOCHYIUCH 3eMHOro mia, Cama Onema
Hamel Anamudeckoil Pacer, J[peBo 3arpsA3HMIOCH 3TUM CONMPUKOCHOBEHWEM U yTpaTH-
JI0 CBOIO TMEPBOOBITHYIO YHCTOTY, ¥ 3Muii BeuHocTH, HeOecHO-poxAEHHBII Jloroc, ObIT
OKOHYATENBHO YHUUTOXEHY. ..

B Conneunoii cucreme Mbl pedbIBaeM He MHa4e, Kak B KpoHe Takoro /[peBa; oHO
nokanuzoBaHo B CoiHIE Kak B «0eJof AbIpe», KOTopasl Bcerga OTHAET, HO HUYEro He
Oepér B3ameH, a Kopuu rurantckoro ComneuHoro /lpeBa morpykeHbl B HHOMAaTepH-
aNbHbIC, HEBHMMbIC — TOHKHE cepbl... MoxeT He 3psi PU3HKH MPOBOASAT Mapaliellb
Mexay COTHEUHON CUCTEMON U MaKpOKPYUEHUEM FPAHINO3HON MHOTOMEPHOU HUTH. A
B «Teorenesuce» [73] (Hau. XX B.) ckazaHo, uto COJHIIE U 3BE3/IbI SBISIOTCS MPOBO-
JHUKAMU CBETA B MPOCTPAHCTBE.

Tonkwuii mian

T10THBIN TIIaH

ConHeuHas cucTeMa lanaxrrka

Puc. 7. CtpyktypHoe Munposoe [1peBo
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CoHEeYHYyI0 CUCTEMY MOKHO BOCTIPHHHUMATH M KaK «TOJIOBHYIO» YaCTh TAMHCTBEH-
HOro JIUnossi; U Kak «Bepx» WEeAporo MHOromepHoro CMepua — Mory4dero AHTUIMKIOHA;
Y Kak 1iofioHocsIyo KpoHy; 1 OMHOBpEMEHHO Kak 001acTh MPOCTPAHCTBA, BTATUBAIO-
IIyI0 B ce€0s1 HE M3BECTHBIE HAM BOJHOBBIC MPOIIECCHI, TPAHCIMPYEMbIE B HEBHIUMYIO
«KOPHEBYI0» O0JIaCTh.

BuauMmelii ke TMCK KaXKJI0M CIIUPajIbHON 3BE3IHON CUCTEMBI — TAIAKTUKH — IPOSIB-
nsieT ce0s, HaBepHOE, MTPOTHUBOIIOIOKHBIM 00Pa30M: 3TO YK€ KHUKHSD», YINIOTHEHHAS,
BOMparoias yactb HebecHoro BuxpeBoro Jlunosst; unu Kopens JlpeBa; nin «BiIaKHBIN
rayiaktTnaeckuii 1{UKIIOH, KOTOPBIN HE TOJNBKO BHITUIECKUBACT U3 Ce0sl 3araJIouHbIC BOJI-
HOBBI€ MPOIECCHI, HO U 3aTSATUBAET B CBOM HEJpa BEUIECTBO W sHepruu. He yBoasaT iau
TJIAKTUYECKUE LIEHTPHI Yepe3 TOHHENH «UYEPHBIX AbIp» (Y4€HBIE HX UMEHYIOT «KPOTO-
BBEIMU XOJIaMK») B MUPHI ToyMHHO Jlanbaue, Briciiue, B KpykeBo ux ToHKUX Kpon? A
CBETSAIINECS IPKUMH CEMEHAMHU-CITOPAMH MUPHAIBI 3BE31] HE COPOIIEHBI JIU C UX BETBEH
K HaM, Ha MPOCTOPHI TATAKTUIECKON «IOYBBDY — JIJISI aHTPOIIOMOP(HOTO MPOPACTAHHS
Ha raJlaKTUUeCKuX Kpyrax *u3Hu? U mokpeiBaeTcs 3BE3MHBIM Pa3HOTPABHEM TTOTHOXKHE
Benukoro I'ajmaxtmueckoro JlpeBa... HeoObsiTen 3aMkHyTHIH KpyroBopoT, CBS3yIOLIHIA
MHUpPBI — IUVIOTHBIA U TOHKHE. ..

Bor u 00pa3 l'anaktuueckoli PakoBHHBEI: OHA BUHTOM OCBauWBaeT najbHHE ce-
pbl ¥ BBIIABIMBAET Majible KOMUU-CIIUPaAId, BUHTOBBIE KJIMIIE — Ha3al, OMNATh B Halll
MHUp, Ha UCIBITAHUE, AJISl Pa3BUTUS U BEYHOIO KPyroBopoTa. To 3BE3IbI-CONHLA — AETH
lanaktuueckoit Ynutku. OcTaBisieT 0Ha HAM JIUIIH IUIOTHYIO PAKOBUHY, a MSTKOE TEJIO
CKPBIBAET B CJIOAX MEHEE MIIOTHBIX, HEBUJIUMBIX... Tak BUXPU-PAKOBUHBI CKPETISIOT pa3-
HOMEpHBIE IPOCTpaHCcTBa U cpéanl. U Bcrony — cornacue. U Het paznopa... Y1 menneHHo
CICIIUT YJIUTKA 10 CHeoMy sIONOoKy. A B HEM — ceMeHa Ha Oymyiiee, 3aKIF0YEHHEIC B
MIATUKOHEYbE — B 00pa3e 4eIoBeKa. . .

K acumMeTpun BocipusiTust

B npo6noii Kpone CrpykrypHoro JIpeBa, kKak M B 3¢MHOM JIepeBe, 3aKIIOUEH &
TypOyJICHTHBIH XapakTep, a 3T0 00ecrneynBacT YCTOHYHUBOCTh B LeJ10M NPH HEyCTOM-
YHBOCTH B Ka)KI0H NOCTATOYHO MAaJ0il 00/1aCTH: COXpaHEHHE BETBSAIIETOCS OCTOBA
HE3aBHCHMO OT BPEMEHHM rofla — HO POCT HOBBIX BETBEM M CMEHA JIUCTBBI. JTO — KaK
JETEPMUHUPOBAHHBIM Xa0C, WM COCTOSHUE «CTPAHHOTO aTTPAaKTOPa», YTO INO3BOIISET,
JKU3HU paji, JTAaBUPOBATh M3-32 MEHSIOIIMXCS BHEIIHUX yclIoBMHA. HHMKakmx >kEcTKHX
OTpaHWYeHHH (PaBHO KaK M B BBIOOPE KOHKPETHBIX OKOJIO30JIOTHIX MapaMeTpPOB, COBCEM
He 00s13aTeNIbHO JIMIIB CTPOTO 30JI0THIX). Tak BETBUTCS KPOHA, TAKOBBI MaJlble BUXPHU
Cpeabl U JINCTBA, BMECTE BBICTPAUBAIOIINE OOLIYIO «TYPOOKPOHYY...

TypOyneHTHOCTh HBIHE MPHU3HAIOT TUMHYHOW (hOPMOW CYIIECTBOBAaHUS MaTEepHH.
Wzyuaror cnupalibHyl0 MEJIKOMAaclITa0HYI0 TypOyJI€HTHOCTb B BO3AYyXE, YTO IIEPEXO-
IUT B KPYIMHOMACIITAOHYIO BHXPEBYIO LHUPKYISLUIO, ONPENesis NOTOTHBIC YCIOBHS.
Hanpumep, TaiigyH yepmaeT 3HEPrHIO OT CPAaBHUTEIBHO MEIKOMAcIITaOHOW arMoc-
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(hepHOI KOHBEKIIUH Yepe3 MPOLECC 3alCIIICHUS JIMHUM TOKa TOPH30HTAIILHON U BEpTH-
KaJIbHOM LUPKYJISIUUU B TponnyeckoM IukioHe [40]: «3a cuéT pa3HOCTH TeMIlepaTryp B
arMocQepe BO3HHKAIOT MEJIKOMAaCIITaOHbIe, 0 CPABHEHHIO C pa3MepaMH Tai(yHa, KOH-
BEKTHUBHBIC STYEHKH, KOTOPhIC BO BpallAIOIICHCs HEOMHOPOIHOM arMocdepe IpeBpaiia-
IOTCS B “BHHTBI: MOJHUMAIOIINXCA U OIYCKAIOIUXCS 10 CIHPaIAM MOTOKOB BO31yXa,
13 KOTOPBIX GOPMUPYETCS] KPYITHOMACIITAOHBIH BUXPb. .. MOXKHO OXKUATh, YTO KPYITHO-
MacmTaOHbIe CTPYKTYPhI, TEHEPUPYEMBIE B YCIOBUSAX 00PAaTHOTO CIIMPAILHOTO KaCKa/Ia,
HOCST KyCOYHO-HETIPEPhIBHBIN (“MOPIIMHHUCTHIN ) XapaKTep».

Marnsie u OONbIINE «BUHTBD», YYaCTBYIOIIME B HEMpeKpalaromencs JpoOHOCTH
Kak pe3ynbrare OndypKanuii; KackaJ BpalleHUH OT ralaKTHYSCKHUX K 3BE3THBIM, TUTaHET-
HBIM, aTMOC(EPHBIM, PaCTUTEIbHBIM, OPTaHU3MEHHBIM — BCE TO HAaOMIONAEeTCs, B 3TOM
paxkypce cTposiTCsS M TEOpUH. A pa3 Tak BenyT ce0s pazHOMacIITaOHbIE CUCTEMBI, 3HAYHT,
TaKMMH{ UX IPUHAMAET B CBOE JIOHO caMo lIpocTpaHcTBO. 3HAYHT, OHO COAEPKHUT B TIO-
TEHLXH BCE TO, 4TO OyAET peann30BaHO: BUXPHU U BETBSILMECS HUTH OTOKOB. BeTBb ke
— 310 [IOBOPOT, KPYUYEHUE, no cytu — To :xe BPAIIIEHUE.

[TocmoTpuM BHHMaTeNnbHEE, KAK MOTYT OBITH CBSI3aHBI JIBa MPOIECCa — BETBJIEHUE
U 3aBUXPEHHOCTB, Pa3 OHU TaK TECHO NEPEIUICIUCh B PA3IUYHBIX PA3HOMACIITAOHBIX

. AR e L g
Puc. 8. InHamuka CniowHbIX cpes, —
B onbiTax Yenoseka [10] 1 B npupoae
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SBJICHHUSX HAIero (GU3MYeckoro u Omodusnveckoro mupa. J[nHaMuKa CIUIONIHBIX CPe,
BOCIIOMHMHAHUS O JIECE M MXaX MPEIOCTaBISIOT HaM KapTHHBI TypOYJIEHTHBIX TOTOKOB, 1€
Maccy HepeMEIIMBaIOMINXCS METKUX BHXPEBBIX 00pa30BaHUI MPOHU3BIBAIOT TPEKH BET-
BSIIIIUXCSL CTPYKTYp — OyATO IMHUM HauOoJblIeH yI3BUMOCTH, TO €CTh MEHEe CTOMKHE, a
9TO U €CTh TPeluHbI (Koutax 5, puc. 8). OHU ¢ NETKOCTHIO BHEAPSIIOTCS B PHIXIYIO TYp-
OyJIeHTHYIO CyOCTaHIIMIO, B TO BpeMsI KaK JIaMHHAapHasl cpelia UM He TIoJ[BIIacTHa (CyeTH-
BOCTb BCET/Ia pa3pylINTENbHA, CTIOKOHCTBHE YK€ CTOHKOCTH TIO00HO).

Kak npoucxonur cam Gpu3ndYecKuii akT OTBETBICHUS, YeM MOXET ObITH OH CIPOBO-
nupoBaH? Yike TOBOPUIIOCH O BETBAX KaK HAIIPaBJICHUSIX XBOCTOBBIX BOJTHOBBIX (PPOHTOB,
OCTaIONIMXCS TIOCIIe HEKOTOPOTO BHEIIHETO UMITYJIbCa, UIIYIIETO HABCTPEUY BEKTOPY pO-
cta. Ho moboe siBJIeHne MHOTO3HaYHO, MYJIBTUMOZETIbHO. Y IPUYMHbI BETBICHUS MOTYT
OBITH HEPOTHBOPEUYUBO MHOTOOOPa3HHbI.

Y3BI-yTONIIEHUS] HA CTBOJAX, CTEONSIX PACTEHUH, OTKYlA pacTyT MOOeTru, MOXKHO
CPaBHHUTbH C TEMH HEOJHOPOTHOCTIMH, YIJIOTHEHUSIMH, KOTOPbIE HE TOJIBKO OMOIornye-
CKHM TIPOBOLMPYIOT POCT, HO U MEXaHUYECKH MPEOAOICBAIOTCS UMITYILCOM pocTa. Ecin
BIOJIb CTBOJIA IPOXOAXUT OCHOBHAA JIMHUA )IeﬁCTBHH B BUC€ HCKOTOPOT'O CXKaTu BHEIIHEH
Cpebl, TO OTBETBJICHUE — HE UTOT JIU CIIELU(UUECKOTO €€ CONPOTHBICHHUS, «YCTAIOCTHY,
IJie COTMPOTHUBIICHNE OKa3bIBaeTCsl HAMMEHBIIUM? M moTOMY AaibHEHIINi pocT B CTOpPO-
HY OT CTBOJIa BeCbMa BEPOSITEH.

V3510BbI€ YTONIIEHUS] BIIOJIHE MOTYT COOTHOCHUTBCS C TE€MH TMIOTETHYECKUMHU
HEOHOPOTHOCTAMHU Cpe/bl, HA KOTOPHIX 3aKOHHO 3aBHXPSIOTCS JIaMHHApPHBIE IO-
TOKH 3HEPTHH POCTa, PacIpOCTPaHSIOMIMECs BIOIb CTBOJAa W BeTBed (cMm. puc. 3, 10).
VY pacteHuil MexAy cTebiIeM W JIMCTOM 4YacTO MOXKHO 3aMETHTh 3a4aTOK IOYKH.
U3BecTHO, YTO BCSKAss HEOAHOPOJHOCTD, MPEMSATCTBUE BHIIOIHSIOT POJIb CBOETO poJia
MPUTATUBAIOMICTO LEHTPA U3-3a BOSHUKAIOMIECTO Ha HEM TpCHUA, COIIPOTUBJIICHUSA TC-
KyIIeMY IOTOKY. YTOJI OTKJIOHEHHUSI B 3TOM IPOLECCE OIATh K€ OCTPhI — 30JI0TOH,
BCTPEUAIONINACSA U B BUXPEBBIX 00pa30BaHMIX C3aqd IBUXKYIIETOCS Tela B Cpele,
OTHIOJIb HE OpTaHUYCCKHU JKABOH.

B nuHaMu4ecKux SBICHUSIX CIUIOLIHBIX CPEl, TO €CTh B I'a30- U THAPOTEUCHHUSX, Ha-
DISITHO (PMKCHUPYETCsl TUIABHBIHM MEpeXo 0T BUXPEBBIX ABMKECHUH K MEpeMeIINBAIOLIIM-
csl TeueHUsM (C pocToM Oe3pasmMepHOi BenmnuuHBl Peiinonmbica) [10], u 3ameTHO, Kak
BBIJICPKUBACTCS, COXPAHSIETCS] IPEUMYILIECTBEHHOE 30JI0TOE HAIlPaBJIEHHUE, BIOJIb KOTO-
pPOTO OpraHU3yeTCsl TEOMETPHUSI BUXPS, 3aTEM MHOTUX BUXPEW — Kak 3EPEH B KOJOCHSX,
1, HaKOHel, (PMKCUPYETCS MaKpOCTPYKTypa TypOyJIeHTHOH CTpyH. BeTBienue B memom,
XOTS 3TO BIOJHE TypOYJIEHTHOE COCTOSIHUE CHCTEMbI, MO)KHO pacCMaTpUBATh U KakK BCE
Oostee apoOdsiecs JaMHHAPHBIE TIOTOKHU (Py4YbH U PYyUYCHKH), KOTOpbIE O0TEKAIOT HEBH-
JUMBIC IT1a3y BCE MEeHBIINE MPEIATCTBUA, CO3aBasi B OTUX Y3JIOBBIX TOYKaX YCJIOBHUA 1A
3aBUXPEHMS CPEJIbl; B PE3YJIbTaTe B KPOHE I€PEeBa BHINOIHIIOTCS YCIOBHS IS IIPpoU3pac-
TaHHS HOBBIX BeTBEH M JIHCTheB. [loATMHHOE e TIepeMelInBaHIe, aCCOLUUPYIOIIeecs C
aMOp(HBIM COCTOSIHUEM, C YMHUPaHHUEM, TICHUEM, HaBEPHOE, HECET JIUIIb OCEHb, KOTIa
1a10IINE JIUCThS, TOAXBAaYCHHBIE BETPOM, YCTHIIAIOT 3€MIJIIO I10l POAUTEIILCKOM, TOJI0N
y’Ke KpOHOM, HO B ITOJTHOM OecTopsiiKe, 0 CPABHEHHSIX C TOH OPraHU30BaHHOCTHIO, YTO
napuia B JeTHeM e€ cocTosHuH. Torma 3enéHas TKaHb OyATO C BENHKOW pa3yMHOCTBHIO
OPHEHTHPOBAJIACH K TEILUTY U CBETY MaJAIOIINUX COTHEUHBIX JIyUeH. . .
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Harnsimaeiv mpumepoM 3¢ dheKkToB, co3aBaeMbIX HaOETralouM Ha MPEISITCTBHE Jia-
MHHAPHBIM TE€YEHHEM C ITOCIIEIYIOIINM 3aBUXPEHHEM B IIPOTHUBOIIONIOXKHbIE CTOPOHBI, TEM
caMbIM co3AaromuM 3 ¢eKT «rprubda», a 3HAYUT — B3PbIBa, SIBIIETCS 00pa3oBaHHE IIHp-
KyJISIIMH B TIA3HBIX BHAIUHAX Yepera MO €ro CBOJIOM — MPETPafoi Al HIYIIHX CBEPXY
KOCMHMYECKHX MOTOKOB, a TAK)KE BHYTPEHHEI0 BCTPEYHOIO IOTOKA BIOJb ITO3BOHOYHHKA
(cM. puc. 6). He B ToM 1111 oT9acTH IpryKHA GyHIAMEHTANEHON (PyHKIIMOHATILHOWM aCHMMe-
TPHH TOJIOBHOTO MO3Ta, KCTaTH, TECHO CBSI3aHHOW C TIPUHIIUIIOM 30JI0TOTO OTHOIIeHu:? He
3TO JIU B 3HAYUTENIBLHOIN Mepe 00ecrieurBaeT OUIIOIAPHOCTD, @ 3HAYUT U CTEPEOCKOITNYHOCTb,
HAIlleTO U Yy UBOTHBIX 3pUTENbHOrO BocnpusaTusa? He moroMy u nBe HO3ApH (OMATH ke
OYEHb HYXXHBIE PN OOBEMHOM BOCHPHUSATHH 3allax0OB) TpeIHa3HAYEHBI IS Mapbl BUXPEH,
BO3HHUKAIOLIMX NMPHU OOTEKaHUH HOCOBOTO BBICTYIIA? AHAJOIMYHO, CTEPEO3BYKOBOE BOC-
NpUSTHE HAXOAUT MOAJCPKKY B OOTEKaHUH TOJIOBBI U TTEPEpaCTIpeACICHIN OJHOTO MOTOKa
Ha JIBa C TPOTUBOIIOJIOKHBIM HAIIPAaBICHHUEM 3aKPYYEHHOCTH BHXpEi B 00NACTH yITHBIX
paxoBuH. B pesynbrare, B uepene, BEpOSITHO, HHAYLUPYETCS LUPKYJSILUS B TOPU30OHTATb-
HOM TJIOCKOCTH Takas, YTO MOPOKJAET JOMOTHUTENBHBIN TOK BJIOJb OCH BpallleHHs, WIH
MTO3BOHOYHOTO CTOJI0A, MPHUEM B Ty YK€ CTOPOHY, UTO U XOJ1 XKU3HEHHON YHEPTUH HABCTPEUY
Kocmudeckoi. Kaxercst cripaBeyiuBbIM, 4TO He 0€3 yyacTHs TUAPOJMHAMUYECKUX 3 dek-
ToB [Ipupoxa «JenuT» THIUYHBIE AJ1S1 BCETO KUBOTHOTO MUPA OCOOCHHOCTH CTPOCHHUS, B
JTAHHOM CJIy4ae, FOJIOBBI, UCIIOJIb3Ysl 3€PKAIbHYI0 CUMMETPUIO IPABOM U JIEBOM €€ yacTel.
3ameTuM, YTO B AMHAMHKE CIUIOLIHBIX Cpell 0€3yCII0BHO MHTEPECEH CITydai, Korna 00a BUXpst
BpAIalOTCs B TPOTHBOMOJIOKHBIX HAIPaBIEHUSX, HO B OCTAJIbHOM COBEPIIEHHO OJIMHAKOBBI
(cM. puc. 6 0); OHM JBMKYTCS 110 MPSIMOH, COCTABIISAA KaK Obl OIHO I€JI0€ BHYTPH HEKOTO-
poro «oBana KenbpBuHay, o0Texkaemoro BHerHew cpenoii [81]. U ator cirydait o0TekaHus
MIPENATCTBUSA TOXE MPABOMEPHO HUCTIONB30BaTh B pa3roBOpe O €IUHOM MPHUHIIUIE CTpOe-
HUSI JINKA JTFO0O0TO ’KHUBOTO cy1iecTBa. [ 101 coBMECTHBIM ABIKEHNEM 000MX BUXPE MOXKHO
MOZIpa3yMeBaTh CTPEMIICHUE OTIATh NOIYyYEHHYIO U3 KOCMOCA SHEPTHI0, HHPOPMALIUIO Ha-
PYXY BMECTE C )KHU3HEHHEH MPaHoi. ..

Wrak, GUmonsspHOCTHIO0 OTMEUEHO HAIlIe BOCIPUATHE OKPYKAIOIIET0 MUPa, OCHOBAH-
HOE Ha (QYHKLUMOHAIBHONW aCHMMETPHH MOIYIIAPUIA FOIOBHOTO MO3T'a: JIEBOE MOTyIIApHe
OTBETCTBEHHO 3a aOCTPaKTHOE MBIIIJICHUE, CIIOBECHYIO MaMsTh, peub, CUET, a MpaBoe
— 32 HENOCPEACTBEHHYI0 MHTYUTHUBHYIO IIEJIOCTHYI0 OPUEHTHPOBKY B MPOCTPAHCTBE U
BpPEMEHH, OIO3HAHUE MPEAMETHBIX M300paXeHUH, nAeHTUGHUKALUIO QUTyp, I[BETa, 00-
pa3zHoe MbllluIeHne, namaTh. CIOBHO Ha CTpa)ke B MO3TY clipaBa — JIEBIIA-XyJOXKHHUK, a
CclieBa — TpaBIIa-y4EHbIA. JTO, MO CYTH, JBE MO3HABATENbHBIC CTPATETHH, J[Ba ClIocoba
00paboTku HHpOpPMALIUY — HHTETpUpYomas u auddepernupyromas. Ho o6e onu MoryT
PeaN30BBIBATECS JIUIIb B COBMECTHOM (DYHKIMOHUPOBAHUH, MHOTAA (TIPH TATOIOTHH)
JlaoKe 3amernasi, Beipydast Apyr apyra. [IpoBonsTcs MHTEpecHbIE MCUXO(PU3UOIOTHICCKIE
IKCTIEPUMEHTBHI 110 3CTETUUECKOMY MPEAIOYTECHHIO 3010TOH NPONOPLHH B padoTe IpaBo-
o ¥ JieBoro noxymapuii [49]. IMeHHO mpaBoe monyniapie BEIOMpAeT TaKylo rapMOHH-
3UPYIONIYIO IPOTIOPIIHIO, JIEBOE — 00JIee BBITSAHYTHIE ()OPMBI; MPHUUEM MTPABOIIOTYIIIAPHOE
U ABymapHoe (00bIYHOE) CO3HAHME MPOABIISIOT onpenenéHnyto onuzocts. Heycranublit
«auanory» 000OMX MONyIIapuil B MO3TY TBOPIA C MEHSIOLUIMMCSI IPUOPUTETOM OIHOTO U3
HUX SIBJICHHO CKAa3bIBAETCS B M300pa3UTEILHON TEHICHIIMA TOW WM MHOHW DIIOXH, OCO-
O0eHHO — B apxutekType. HarmsinHo cpaBHeHHe ynnuHEHHBIX (opM roTuku CpenHeBeKo-
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Bbs U Ocja0JIeHHe 3TOro HAIlpaBJIeHUs BO BpeMeHa PeHeccanca, kcTary, Korja Bo3pocia
U TSTa K U3Y4YEHHUIO CaMOW 30J10TOH Hponopiuy. MCKIIIOUNTENbHO BaXKHO, YTO ABYIIONY-
LIapHOE, LIETIOCTHOE 0 CYTH CBOEH BOCIHpPUATHE, KaK M MHTETPUpPYIOLIee MpaBONOIy-
IapHOe, PyKOBOJCTBYETCS 30JI0TOI MPOIOpINE, HECyel B cebe MMMaHEHTHO, Jaxe
yrcTo (popMasIbHO, MAaTEMAaTHUECKU ABYECIUHYIO LIEJIOCTHOCTh, CTOJIb Pa3HOOOpa3HO 3a-
MEeYaTIEHHYIO B OKPY’KAIOLIEM YEJIOBEKa MUpE.

IIputsArarenbHas Ty4YHCTOCTh

Emg pa3 moicneHHo okuHeM B3msimoM CtpykrypHoe Muposoe JpeBo. O0mum
IUTAHOM B «TOPH30HTATILHOI» MPOEKIIMU CITY>KUT IIOCKUN CIIHPaNBHBIN KapKac — 30J10-
TOW WIJIM MTOXOXKHUH HA HEro, TUKTYIOIIUH TOJBKO JHIIb CBOUMH I€OMETPHUECKUMHU OCO-
OCHHOCTSIMH MECTOTIONIOKEHUE TeX MM MHBIX XapaKTepHBIX ypoBHeH-opoutanei (I rm.).
HanoMHuM, 94T0 WX, HAMBKHEHIINX, YETBIPE: «MEPKypueB» (Ha4albHBIN), «3€MHON
(KpyT KW3HH), «aCTepOHIHBIN» (PaBHOBECHBIN), «caTypHOBY (3aBepmatomniuii). 1 cBs-
3aHBI OHH MEXIy CO00H YHHBEpCATBHBIM AJISl CHCTEM MPaBHIOM yTPOEHHs MacIITaboB
(cm. puc. 5 6 u xommmaxkw 7, 11, 15,17, 19).

Yacto BHyTpEeHHsI 00J1aCTh MEXKTY «MEPKYPUEBBIM» M «3€MHBIM» YPOBHSIMH UCIIEII-
peHa paaMaJIbHBIMHU JUHUSIMH. 3aMETHO 3TO — B PAJyKKe I71a3a, B JISTIECTKOBOM OIlepe-
HUH [[BETKA, B CKJIA[YAThIX CKJIOHAX BYJIKAHOB, B TPEIIMHOBATOCTH BOKPYT ITyJIEBOU MPO-
OOMHBI, B JIy4HCTOH (BIOJb MarHUTHBIX CHJIOBBIX JMHHUM) KopoHe ConHIa, B HOMYTEHU
COJIHEYHBIX TEMHBIX IISTEH BOKPYT HX siep — BOOOIILE BO BCEX CTPYKTypax, CpabOTaHHBIX
TaKKe M KOHBEKIMEH: INHAY TOKA B MPOESKIIMU Ha KAPTHHHYIO TUNIOCKOCTh JIAIOT «TOQPUPO-
BaHHYIO» KapTHHY Kpaé€B, a B LICHTPE — 3aTEMHEHUE OT BOPOHKH YHEProKaHaa.

Ha noBepxHOCTH Hamero cBeTuiia HaOMONAIOTCS U MeJKoMacITabHble 00pa3oBa-
HUS — UIJIONOJI00HBIE MATHUTHBIC TIOJISL, @ OHH CBA3aHBI C 2paH)IamMy — KOHBEKTHBHBIMHU
siaefikamu, yerwnaomumi horocdepy. Ecnu Bcé ConHile — OrpOMHBIA MarHATHBIA JTH-
MOJIb C KOHBEKTUBHOOOPA3HBIM PUCYHKOM CHIIOBBIX JIMHHUH, TO €0 COCTABIISIOIIUE — 3TO
3HAYUTETbHO MEHBIINE PAa3HOMACINTAOHBIE TMOXOKUE CTPYKTYPhI, YaCTO HAIIOMHHAIO-
Me Jake APEeBEeCHyI0 KoH(urypauuto. Peub naET o Tak Ha3bIBa€MbIX TMIIOTETHYECKUX
«MarHUTHBIX JEpeBbsx»: «B BBIHOCE MarHWTHBIX CHIIOBBIX TPyOOK Ha MOBEPXHOCTH
Comama (¢porochepy. — A.H.) OTPOMHYIO pOJIb HTPAIOT KOHBEKTHBHBIE TBH)KEHUS,
nepeMeNIaole CI0M ra3a 1o BepTUKaiu. B pesyibrare, BpeMs OT BpeMEHH ‘BCIUIbIBA-
€T’ 4acTh OJVDKaNIIeH K TOBEPXHOCTH CHIIOBOM TPYOKH, 00pa3yst OUITONIIPHYIO 00JIaCTh.
[Mo-BuprMoMy, MarHuTHBIE TPYOKHU B TIooTocdepHoil 30He 3aKpyUeHbI B )KIYThI AHD-
¢epennmansHbiM BpameHueM Connna. [logxoas Onusko k ¢dortocdepe, Takue KIyTH,
BEPOATHO, HAUMHAIOT BETBUTHCS M JAaXKe pa3OMBaThCcA Ha Ieble “MarHUTHBIC 1EPEBbs”
— MarHUTHBIN XT'yT pacrajaeTcsi Ha COTHH M THICSYH BOJIOKOHEII, OOJBITHHCTBO KOTOPBIX
repeMeniaeTcs K rpaHumam cymneprpanymn» (boukapés, 1985).

CxozHas KapTHHA, BEPOSATHO, (PUKCUPYETCS SKCTPACEHCAMU: OHU BOCTIPHHUMAIOT He-
BUJIMMEBIC DHEPTeTHIECKUE YaKphl OpraHi3Ma Kak BpaIlaroIiecss BOPOHKH (C BEpIIMHAMHA
Ha LICHTPAJIBHOW OCH Tena)’, Y KOTOPBIX Ha MEpeAHeH MPOCKIMH BO3HUKAIOT «Koiéca co

* D10 CcBOEOOpa3HbIE «KACHB», KaK PacTpyObl y MAarHUTHBIX MOJIOCOB BPAIIAIOIIETOCS
KOCMHYECKOTO TeJIa, T7Ie OHO OMNMKe BCEro K KOCMOCY; 3/1€Ch ISl 3eMJI CHIIBHO BBICHITIAHHE B
arMocepy COITHEYHBIX YacTHII.
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opbuTa
Mepkypus

opbuTa
CaTypHa

opbuTa
3emnu

a) KupnuaH-doTorpadus nodyLieykn
nanbua. MoHOUMMyNbCHad  MNasmo-
rpacdms B.M.boHpapesa («[enbduc»

nosc
acTepounos

Ne 24/2004) 0) CxemaTnyeckme no3muMM OpbUT BHYTPEH-
HUX nnaHeT ConHevHom cucTembl (Mepkypus

Puc. 9. YHrBepcanmsm npnpogHoro 1 3emMnun), a Takxke nosica acTepomaoB U 3a-
NPVHLMNG YTPOEHNSA MaClLTaboB MblKatoLero 1-1 31ax cuctembl — CatypHa [92]

CITUIIAMID» JTHOO «IIBETOK JIOTOCay. Tak, 1y BepxHeH dakpsl Caxacpapsl, 00eCIeqnBaro-
1Iell BBICIIINE TyXOBHBIE U HHTYUTHBHBIC TIPOSIBIICHUS, KOJMYECTBO JICTIECTKOB OTPOMHO.

[Toka3zareneH npuMmep, TOXKE CBSI3aHHBIA C TOHKMMH OCOOCHHOCTSMHU HAIIIETO Op-
TraHu3Ma | MposBILTIomuics kak sddexr Kupnmmana (puc. 9, a Takke cM. KOJUIAXH, Je-
MOHCTPHPYFOIIKE MPHUHITUT YTPOSHUS MAcIITa00B B KOHIIE IVIaB): Ta30pa3psaHble, (PHUK-
CUpYyEMBbIE CBEUEHHS BOKPYT MajbIeB PYKH JAIOT OIATH )K€ JIy4eBYIO KapTHHY (HO 37€Ch
YK€ He KOHBEKITHUS, & M BETBIICHHUE ), HCUE3AIONIYI0 Ha PACCTOSHUH TPUMEPHO TPEX MOAY-
TIeH, 3a/JaBaeMbIX MOy TOJIIIMHON MajbIla, CIe0BaTeNbHO, IPEPHIBAIONIYIOCS KaK ObI Ha
YPOBHE KpyTa KH3HH!

[IposicHsieTCs MPUYMHA JIYIUCTOCTH MEXTy CaMOi BHYTPEHHEH 00JIaCThI0 CHCTEMBI
1 e€ KpyroM KHU3HH: MO-BUIUMOMY, 3TO Ta MIPUMBIKAIOIIAs K SHEPTONH(OPMAITHOHHOMY
LEHTPY 4YacTh, B KOTOPOil MpeoliiagaeT BIUSHUE MOTEHIINH, NIepeaBaeMoe HapyxKy 10
«IIPOBOIaM» CHUJIOBBIX JINHUH, T7ie (BCIOMHUM HPHUIOINATHOCTHKY ) KayKIbIN JIyd-CTpena
32 YTO-TO B OTBETE U YTO-TO COCIUHSET; 3TO CIOBHO «IAIbIBD», KOTOPEIE OepyT U OT-
JAaroT, NPUTATUBAIOT U OTTAJIKHBAIOT. Bcnomunarorcs BE€CCHHHEC, HA emé HE CTasaBLIIEM
CHETY, TIepBbIe MTPOTAIMHBI BOKPYT I€PEBHEB, OUEPUCHHBIC HE MHAUYE, KaK KPYTOM KHU3HHU,
B CPaBHEHHH C pPa3MepOM CTBOJA. TO — JKUBUTENBHOE TETIO MPOOYXIAIOIIETr0oCs pacTe-
HUsI OOHa)KaeT BOKPYT 0JarofaTHyro, OTIOXHYBINYIO 3a 3UMY MOYBY. AHAJIOTHS MEXKIY
JYYUCTHIMH aypOi TOJIOBHI M Paly’KKOW BOKPYT 3padka TOKE€ YMECTHA: aypa oOpamisieT
YeII0 UIMEHHO TI0 KPYTY KU3HU.
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W3 Gu3nKy M3BECTHO, YTO JOCTATOYHO JUTMHHBIE MapajlieNibHble MPOBOAHUKH, T10
KOTOPBIM TEYET IEKTPUYECKUHA TOK B OJHOM M TOM K€ HalpaBJICHUH, IPUTATHBAIOTCS
JpyT K JApPYTY, a IPU TOKAaX MPOTHBOIOJIOKHBIX — OTTAJIKUBAIOTCA. Tak B3aMMOJIEHCTBY-
IOT CUJIOBBIE JINHUM MAarHUTHOTO TIOJS M, HABEPHOE, APYIMX MArHUTOMONOOHBIX MOJIEH,
TO €CThb 3aMKHYTHIX (BHXPEBBIX), HAallpUMeEp, MOJeH KOHBEKTUBHBIX TCUECHHUI. 3HAUMT,
LEHTpaJIbHbIE JIMHEHHbIE NMYyYKH CHIIOBBIX JIMHUH, WAYILIHE BIONb CTBOJOBOM YacTH
CrpykrypHOro MupoBoro JlpeBa B caMbIX pa3iHMYHBIX 00BEKTaX, CIIOCOOHBI CO3/1aBaTh
nputsaruBaoumue 3p@GexTsl, €ciu Bce OHU CXOAHO OPHEHTHPOBAaHBI B MPOCTPAHCTBE
(IONsAPU30BaHbl) — «CMOTPATY KyZna-Tud0 CBOMMH OTHOMMEHHBIMHU montocamu. He Tak
JI COPTaHMU30BAaHBI — JIECHOI MacCcHB M POINa, CTaAa JKUBOTHBIX WU TPYMIIBI JIOEH, CKO-
IieHus 3BE31, ranakTuk? llo-BuauMomy, oObeIMHEHHE OAHOTUIIHBIX CTPYKTYp, KOTzaa
OHH CTaHOBSTCS 0COOCHHO OJIM3KUMH MPOCTPAHCTBEHHO, IEHCTBUTEIHHO, BO3MOXKHO U3-
3a eAMHOHAINPABIEHHBIX SHEPTOTOKOB BJIOJb X MPUOPUTETHBIX BHYTPEHHHUX OCEH.

[IpoHn3aHHOCTE (U3MUECKOTO IIPOCTPAHCTBA BCEBO3MOKHBIMHU 10 Pa3MepaM M Ha-
3HAUEHHIO BETBSIIUMHCS BUXPEBBIMH CTPYKTypamMH HAlOMUHAET O MHUQOIOTHYECKOM
obpasze CesimmeHHOTO [[peBa, ceMeHa KOTOPOTO IPOopacTaroT Ha HEOO03PUMBIX ITPOCTOPax
Bcenennoit. I Mbl BuauMm, ckonb 3Hauuma poinb CUMBOIJIA, 3HAKA, Beipaxaromux
WJEIO u ITPUHIINIT TBopenus™. M Kak He COIIACUTHCS ¢ MHEHHEM HEKOTOPBIX CIIe-
LMAJTHCTOB, YTO MOJIENIb TOPOUJAIBHO CBSI3aHHBIX MEXKAY COOOM KOJIEI] JIEKHUT B OCHOBE
€IUHOU MPOCTPAHCTBEHHO-3HEPIETUUECKON CTPYKTYphl BeeneHHOM.

Kaxnoe kocMuueckoe oopazoBanue umeet cBoii LIEHTP. Tak u npousBonbHast rmiai-
Kast KpuBas JInHUsA uMeeT Beeraa ceou codctsennsie [IEHTPBI KPUBU3HDI, kotopeie
00pHCOBBIBaIOT €€ KaycTUKy. [IpoBoas ke IIaBHYIO JIMHUIO, TeM 0ojiee 3aMbIKast €€, Mbl
Bcerga ocymectBiusieM BPAIIIEHUE — peanuzyem BIXPb Bokpyr Hekoll HemomaBHK-
HOM KOMIakTHOW o0nacTu. A pHUCysl KpyT KaKk CHMBOJI OECKOHEYHOTO MHUPO3IAHUS, MBI
yxke HamedaeM B nietpe TOUKY, snamenyromryro co6oit HAYAJIO [lposenenns Mupa
n3 Xaoca (MAero, KpUCTAIUTM3YIOIYI0 MaTepruanbHoe BorioeHne). Touka B Kpyre ciy-
JKUT B aCTPOJIOTUHU U acCTPOHOMHUH n300pakeHreM CoJHIIA — HEHTpa HaIlel MIaHeTHOH
CHUCTEMBI, TOTO COJTHEYHOTO BHXPSI, UYTO HECETCS B MPOCTPAHCTBE ['alakTHKH, yxkKe Kyaa
OoJiee KpymHOTO KOCMHUYECKOTO BUXPSI — 3BE3AHOTO. Y IEHTp Ka’kAOTO M3 HUX HE3PHUMO
MIPOH3AET OCh BpAIEHHs, MEUICHHO MPEIECCUPYIOImas Mo KOHYCy M UyTh-4yTh «ape-
Oe3xamasy (HyTHpYIOIIas) oJ AeHCTBUEM CTOPOHHUX BIMSHHUN, HO KPEIKO AeprKalas
POJHYIO CUCTEMY BO BPEMEHHU U B IIPOCTPAHCTBE.

Kpyru 6osnpiive u Masnbie — He TOIBKO B HeOe. OHM yCcTHIIaroT c000it 1 3eMitio, mpes-
Jarasi B30py CTPYKTYpbl IPUPOIHBIE U PYKOTBOPHBIE, [T0Yac BecbMa ApeBHue. JIro6oi
KPYT, KaKk Obl OH HU OBbLI BBIJCICH — MBICIIBIO, KapaHAAIIOM, TAKETOM BOJH, MOTOKOM
YaCTHII, XOPOBOJOM TaHIYIOIINX, KAMEHHBIMH MEHTUPaMH, Ta0UPUHTOM, CTEHAMH JIPEB-
Hero KpemJsi, COOOIIeCTBOM KOJIJIET, APYy3€H, 3THOCOB, BCEX 3eMIISIH (BCIIOMHHUM HAIly

* W3BeCTHO, 4TO OZHHM U3 CAMBIX APEBHHX CHMBOJIOB BEYHOCTH SIBISICTCS IByMEpHAs
CTIMPAJb (@_@, CITyXallas 3HAKOM TPEXMEPHOTO C(EPHUUECKOTO BHUXPSI M CBOEOOPA3HO
otoOpaxeénHas B 3Hake uwnb-ax (IIépc, 1994). C omHOW CTOPOHBI, OBYMEpHasl CIHpailb HaéT
pa3BEPTKy O0OMX MONyHNIapHH BpAIIAIOMIEIOCS TeNla, Pa3sHOHANMPABICHHBIX 110 BPAIICHHIO,
HO BOEIWMHO CBs3aHHBIX. C JIpyroil CTOPOHBI, 3TO, M B CaMOM Jeje, 3HaK «OECKOHEYHOCTH»,
MIPUOOPETIINI BU/] HABEYHO MOYMBIIEI BOCBMEPKH 0.
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3emiio!) — BCSIKMIT OBaJl OXpaHsSET BHYTPEHHEE
IPOCTPAHCTBO OT BHEIIHET0, [IOPOH HETaTUBHO-
ro BiusHUSA, U nokanusyer HEITOJBMKHBI
HEHTP, «CTOK» MM «UCTOK» cucTeMbl. Kaxmoe
OKPYIJIOE TEJIO €CTh JIO:Ke PABHOBECHSI B IIPO-
cTpaHcTBe. OHO HACBHIIIEHO MaTepHUaAIbHOCTHIO
M TIpeOBIBaeT B COCTOSHUH TOTO WM HHOTO
BpauieHus. Yepes mosroca MPOXOAUT OPTOTO-
HalbHasg 3KBaTopy BUXPSA OCh, SHEPreTUUYECKU
1 MH()OPMAIMOHHO BBIBOAAIIAS CUCTEMY, Oia-
rozapsi ACHCTBUIO UHOYKYUU, W3 TUIOCKOCTH B
npocTpancTBo. VIMEHHO BHONb OCH, pa3 OHa
YCTOWUYMBA M CIOKOMHA, KaK MO TPaHCISALU-
OHHOMY KaHajly, BUXpeBas CHCTeMa CIOCOOHa
3agBIATH O ceOe U MPUHUMATh JanéKue BECTH,
OTIHCHIBas B IPOCTPAHCTBE JIBA UyTKUX KOHyCa-
pymopa’.

Pa3mMpIss Hax BO3MOXKHBIM MOAETHPO-
BaHUEM CaMBIX PA3NWYHBIX MO BUAY W Ha3Ha-
YEHUIO CHCTEM, CPaBHUBAsI BUJUMBIE CIHPAIN
raJlakTUK U HeBUUMbIe B CONHEUHOI cucteme,
MBI BHOBb U BHOBBH YTBEP)KIAEMCSI B MBICIH O
CYILIECTBOBaHUH BEJIIMKOIO 00MEHHOI0 Ipolec-
ca, OXBAaTBIBAIOIIETO HE TOJBKO JIIOOYIO Talak-  Puc. 10. DoTo NOBEPXHOCTA MOHOCION
THKY ¥ €€ 3BE3/IBI, HO U CJIOM IUIOTHOTO MUpa ¢ Poconuniaa ¢ HebonbLUVM KonnecTBoM
Toukumu Mupamu. Ha ¢usndeckoM rmiane 3a- XON€CTEPONA, NONYHEHHBIE METOAOM
JieficTBOBaHa HE MPOCTO LUPKYJIALHUA, TO €CTh g! gff;;f:;g?gﬂ“?gg;}f;z:%')gﬁ:'/éM
BUXPb: TPOUCXOZHUT (GAKTHHECKH B3PBIB, TIO 5500y naioTca kpycTananieckite 06nacTi
BPEMCHU TEM Oonee HHHT@HLHBIﬁ, yeM OGIHHP- r|p|/|l.|yﬂﬂ|/||30|}| q.')OprI — BeTBALLMecs
HEe M MOIIHEE CTPYKTypa, BIUIOTH IO caMoi  cnupanu (xypHan «Mpupoaa» N2 3/1990)
Bcenennoii™.

B o6bémHoM kapkace CrpykrypHoro JlpeBa 3KCIOHEHIMAIbHBIE MPOLECCHI-
B3PBIBBI, YIIOAOOISAACH POCTY PACTeHUs, UAYT KaK MO «BEPTHKAIN», MOPOXKIAs OOIIyIO
rpubOBHIHYIO KOH(UTypamuio, TaKk W MO «TOPH3OHTAJIM», NPHBOAS K CHHPATHHO-
JorapuMuIeckoMy BOJIHOBOMY (POHTY, KOTOPBII B COYETAHUU C JIMHEHHBIM pagnaib-
HBIM HCTEYCHHEM U3 LeHTpa (GOPMHUPYET BOKPYT HEro ycrolumBbie opOuTanu. Tak uto
TEMIIBI B3PHIBOB (3HAYUT M LIMKJIIBI) BIOJIb ¥ MONEPEK CTBOJIOBOTO KaHana J[peBa He mpo-
U3BOJIbHBI, & OTPAHHYCHBI .

* luHaMU4YeCKoe IPEeCcCHPOBAHIE CO31aéT HEKOS BOITHOBOE H3ITyYCHHUE.

" BceneHHas — HE YTO HHOE, KaK BHXPEBOE KOIBLO, IPOSBICHHE YHHBEPCAIBHOTO
c(heprueCcKOro BUXPs — TAKOBO OBIJIO MHEHHE BBIAIomerocs kocmonora XX Beka Jlx. Yunepa.

*** OrpaHHYeHsl, IPEK/E BCETO, CIyYaeM JOCTATOYHO KPYTOM IKCIIOHEHTHI, TEOMETPHIECKH
JIVIIH KacaroIecst OMCCEKTPHUCH KOOPIMHATHOTO YIUIa M TIOTOMY y>Ke JIMIIEHHOH crieru(uaecKoit
obnacté (PU3NUECKOTO TPOSIBICHNUS (B HAIIEH TUIAHETApPHOH CHCTEME 3TO IMPOCTPAHCTBO MEXKIY
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CoBpeMEHHBIM CIEIHATNCTaM B Pa3HBIX 001aCTAX HAYKH yXKe CTAHOBUTCS OYEBHI-
HOW BUAMMAsI U CKPBITasl HACHIILIEHHOCTh IPOCTPAHCTBA 00BbEKTAMH, XOTSI U HEBEPOSATHO
MHOT000Opa3HBIMH, HO TAsIIIIMHU B ce0€ YHUBEPCATBHYIO «TUIIOBYI0» OCHOBY — BUXPEBBIE
Y BETBAIIMECS MTOTOKH BemiecTsa v 3Hepruii (puc. 10). U Tpomnbl Hayku, 0TX0s OT IPOTO-
PEHHBIX MapLIPYTOB, BOJBHO MM HEBOJILHO MITYT MOACTYIIBI K BHICOTaM HOBOTO 3HAHMUS,
OTKyJla OTUETIIMBEE BUIHBI 3HAHUS APEBHUE — COKPOBEHHBIE.

dpeBo — u3npesJe

A ceifuac yMeCTHO BCTIOMHHUTH OBITYIOIIEE B HApoJie OTHOIIEHHE K JIpeBy kak Bein-
KOMY CUMBOITY JKU3HH, HCKITIOIUTEIIEHO ApeBHEMY U EMKoMY [18].

VY npeBHero ciaaBsHUHA ObUIO 0CO00E OTHOILCHHUE K JIECY, IEPEBbSM, CXOTHOE C KYJIb-
TOM JIEPEBbEB APEBHUX KEIBTOB. J[peBO CHMBOIM3HPOBAIO €IUHCTBO MHUpA, COCTUHS
MIPOTUBOTIONIOKHBIE TIOMIOCA — HE0O U 3EMITIO — U SIBIISISl COO0M 00pa3 TpéxcTyneH4aToi
CTPYKTYpHI MHpa: Tpu napctBa — Hab (npencnionns), SIBb (3emHoe), [IpaBs (HebecHOE)...
[Ipoekuus mepeBa Ha OMOJIOTMUECKYIO MOJENH YETOBEKa JIGKUT B OCHOBE JABW)KEHHS U
OTIOpBL. DTO, YIIOMHUHAJIOCH, — TO3BOHOYHUK. YeoBeKk Kak Obl OpraHM30BaH CHMBOJIOM Jie-
peBa U HEec€T ero B cebe — TOXE CYLIECTBYET U KOPHEBAs CUCTEMA, U BETBHCTAsl KOPOHA.
BenyHs! cunTarot, 4TO BETBH 3TOTO JiepeBa MPOHU3BIBAIOT HAIllM BHYTpEeHHHUE opraHsl. He
00Ina1as ”HCTUTYTCKUMH MEIUITTHCKUMH 3HAaHUAMH, COBPEMEHHBIE HOCHTEINH S3bIU€CKOTO
KyJIbTa, TEM HEe MEHee, 00pa3HO U TOYHO OIMCHIBAIOT BEr€TaTUBHBIC TaHIVINY, Tepudepuye-
CKHe€ HEepBHBIC HEHTPBl. OHU CUMTAIOT, YTO (PU3MUYESCKUI THUIT YEIOBEKA COOTBETCTBYET TON
WITH MHOM MTOPOJIE JIepeBa, B COOTBETCTBUH C KOTOPO MOYKHO YCTAHOBUTH OMO(MU3NMUYECKHIA
PEKUM >KU3HEAEATEIbHOCTH OpraHu3Ma. BeyHb! yTBepKIatoT, YTO IPUPOIa MHOTOKPAT-
HO MOBTOpsieTcs1 B (popMax, 4To TP LAPCTBA B YEIOBEKE OOBEIMHEHBI €T0 BHYTPEHHUM
MupossiM nepeBoM. YenmoBek coderaeT B cebe Hebo (rosopa, cozHanue), 3eMir0 (Teso
J0 mynoBuHbl) U IIpencnonHio (KMIIEUHUK, AeTOpoAHble yacTH). Oyar, HeHTPUPYIOLIHI
3eMiTto, — coHEe4Hoe cryieTenue. [1o npencTaBneHnsM JpeBHUX, OHO €CTh LIEHTP «COJIHEY-
HOTO JIBIXaHHUS YEIIOBEKaY.

B mxaitHuHCKO#® KOcMOTroHNH BeeneHHast TaKxKe YIOI00ISeTCs YeOBEKY: BEPXHSIs
4acTh TeJa COOTBETCTBYET HEOY, 00macTb 6Enep — 3emiie, TOJICH! U CTYITHH — MPEUCIIOA-
Hel. B npeBHECKaHIMHABCKOM IMOA3MH PACIIPOCTPAHEHHBIM MPUEMOM OBLIO YITOMOOIIe-
HHUE YacTel YeI0BEYECKOro Teja SIBICHUSM NPUPOIbI, 1 HA000POT; HeOO MMEHOBAIOCH
TOJIOBOM, BETBH — MaJbIlaMH, BOJa — KPOBBIO 3€MJIM, KAMHH U CKaJIbl — KOCTSIMH, TpaBa U
Jiec — BoJIocaMu 3eMitH. McciaenoBareny CYUTaroT, 94TO JI0 TOT0, KaK CTaTh O3THYECKUMHU
o0pazamu, 3T yIonoOIeHHS OTPaXKaJld peanbHO OBITOBABILKE NPEACTABICHUS JIFOEH O
npupoje. /peBHeerunerckue BO33peHus, aHaJIOTHYHO, UMEIOT OTHOILIEHUE K HJee aH-
TPOIMOMOpP(HOTO KOCcMoca.

A BoT mostuueckoe BbickasbiBaHue Ceprest EceHnHa B ero 4ylaecHO mpose —
«Koroun Mapuny» [38].

Mepkypuem u CarypHoM). BepoaTHO, caMblii THIIMYHBIN TEMIT — «30JI0TOI; OH 3aMeIUICH IO
CPaBHEHUIO C YKa3aHHBIM «TPAaHHYHBIM» IPHMEPHO B 2,7 pasza (M 3TO — YNCIO HATypaabHOTO
norapugma e =2,718...); HO MOTYT OBITh 1 HECKOJIBKO OOJIBIINE ¥ MEHBIINE — OKOIIO30JIOTHIE, IS
KOTOPBIX TEMII oTiH4aercs B 2,6—2,8 paza (V ).

* IDrcatinuzm — oqHa U3 penuruit Uaanm, Bo3Hukmas B VI Beke 10 H.D.
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«To, 9yTO My3BIKa M 3THOC POAMIMCH Y HAaC BMECTE Yepe3 3HaK JepeBa, 3acTaBisi-
€T Hac AyMaTb 00 3TOM HE KaK O CIydaiiHOM (pakTe MH(QHUUYECKOTO YTBEP)KICHUS, a O
CTPOTOM BEIMEPEHHOM IPEJICTABIEHNH HAIMX JalEKUX MpeaKoB. CBUAETENHCTBO TOMY
HaIll He MMOSICHEHHBIA M HE pasraJlaHHBIA HUKeM OBITOBOI opHaMeHT... CHMBOIMYECKOE
JIpeBO B OpHaMeHTe (HampuMep, Ha TOJOTeHIIaX) O3Ha4aeT “ceMbI0”. DTO JPEBO PoO-
JUJIOCH B BIOXY MacTymbero ObiTa. [OBOpHUTH (MAcTyXa) HAydWiId 3BE3/bI, KaK MHIIET
npopok AMoc. OHH 1 BBIPACTHIIM HaIlle BCEJIEHCKOE CHMBOJIMYECKOe peBo... OHM yBU-
JIeNTd Yepes3 JHUCThs CBOUX HOI'TEH, uepes Nablibl BETBEH, uepes Cyubs PyK U 4epe3 CTBOI
TYJIOBHIIA C HOTaMH, 0003HAYAIONIMMHU KOPEHbBS, YTO MBI €CTh Yaja ApPeBa, CEMbsl TOTO
BCEJICHCKOTO Ty0a, o KoTopsiM ABpaaM BeTpedaeT CB. Tpowuiry.

Ha nmpoucxoxxaeHue yenoBeka OT ApeBa yKasblBaeT M Hama OblinHa “O xpabpom
Eropun’:

YV HUX BOJIOCHI — TpaBhbl. Teneca — kopa JpeBecHas. JpeBo Ha MOJIOTEHIIE — ... OHO HU Ha
4yEM He BBIILIMBACTCS, KPOME HOJIOTEHLIA... B 3TOM CKPBIT BECbMa 1 B€CbMa ITyOOKHiA CMBICII.

HpeBo — xu3Hb. Kaxaoe yTpo, BCTaB OT CHA, MBI OMBIBa€M JUII0 CBOE BOAOI0. Bona
€CTh CHMBOJI OYMINEHHUS U KpEIIeHNne BO UM HOBOTO AHS. BwiTHpas mumo cBo€ o XojicT
¢ M300paKeHUEM [IPEBa, HAIll HAPOA HEMO TOBOPHUT O TOM, YTO OH He 3a0bL1 TaliHy IpeB-
HHUX OTIIOB BBITHPATHCS JTUCTBOIO, YTO OH MIOMHUT ce0sl ceMeHeM HA/IMUPHOTO0 ApeBa U,
npuberas 1moj| NOKpOB BETBEH €ro, OKyHAsCh JIMIIOM B IOJIOTEHIIE, OH KaK OBl XO4YeT OT-
reyararhb Ha IeKax CBOUX XOTh MaJlyl0 BETBb €T0, 4T00, T0OI0OHO JPEBY, OH MOT OCBINIATh
¢ ce0sl MIMIIKK CIIOB M AYM U CTPYUTH OT BETBEH-PYK TEHb-A00POAETENb. ..»

OnHo u3 HauboIee IPeBHUX YIIOMHHAHKI 0 BeenenHol B o0pa3se uenoBeka BCTpe-
4yaeTcsl B CBALICHHBIX KHUrax JlpeBHei Unauu — «Begax». BrnepBble ynoMuHaeTcs o
MuposoMm /[lpeBe B «Pursene» — 0 3HaMEHUTOM CHMBOJIE, CTaBIIEM CTOJb paclpocTpa-
HEHHBIM B BEPOBAaHMUIX MHOTHX HaponoB: «B 6e3moHHOM mpocTpaHCcTBe 1aph Bapyna ¢
YHCTBIMH IIOMBICTIAMH AEPKUT NpsAMO BepnHy [epesa. (BetBu) Hanpasnens! BHU3. Mx
OCHOBaHHUE — HaBepxy. [a ykopensTcs B Hac yuu!» (niep. ¢ canckp. O.TpeTbskoBoii). B
9THX cTpokax pumu [llyHaxmiensl oTYETIMBO MPOCMATPUBAETCS YIONO0ICHNE BETBEH
JepeBa JiydaM, a YeI0BeYEeCKOe JPEBO BUAMTCS KaK 3epKaIbHOE OTPAsKCHHUE BCEICHCKO-
ro. CioBo vana, nepeBoAuMoe 0OBIYHO KaK «IepPEBOY», B YHCJIO CBOUX 3HAYCHUH BKIIIO-
YaeT TaKKe «BOZa», a B €T0 OCHOBE JISKUT KOPEHb IJIarojia van, MOl MHOKECTBO
3HAUYEHHM: TIOOUTh, CTPEMUTHCS, H0OBIBaTh, BIAAETh, TOTOBUTH, IOMOTaTh, CIIOCOOCTBO-
Bath (Tperbsikoa, 2007, c. 70).

«l'eHnanpHOM JOTaAKON APEBHUX MYAPELOB ObUIO OOHApYXEeHHE MOoA00us B pas-
BUTHH BCEX 3BOJIIOLHOHUPYIOMIMX cymecTB. To ObUIM MPOBUALBI, IPO3PEBABIINE BHY-
TPEHHUM B30pPOM BCE IMPOLIECCHI, MPOUCXOAS]IIME B YEJIOBEKE Ha TOHKUX IUIaHAX M Ie-
PEHOCHBIIINE CBOW 3HAHUS Ha BCAKYIO Pa3BHUBAIOIIYIOCS CYIMTHOCTh. O000mMEHHOE MM,
KOTOPOE JAI0T el pUIly — “IepeB0”, a OCHOBOM €€ pocTa cunTaeTcs BHYTPEHHUH Ooxe-
CTBEHHBIH OTOHBY» (TaM ke, c. 83). I ums emy — Arau, IOCpeAHUKY MEXIY Ooramu U
monbMu. [IpuMEHUTENBHO K CaMOMY INIABHOMY 3aKOHY BcCeneHHON — 3aKOHYy pa3BUTHS
Bcenenckoro Ornst u Bo BcéM cymieMm — pulin «Bea» ncnonb3oBanu camoe ynorpedu-
TEJILHOE CJIOBO B TMMHAX «PUTBeAbI» — CIIOBO rta (3akoH, UCTHHA, TIOPSIOK), TPOUCXOAS-
Imee OT IJIaroja ABM:KeHHe — ar (TaM xe, ¢. 86).
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Konnax 176. 3ddekT yTpoeHus
NPOCTPaHCTBEHHbIX MaclITaboB YTpoeHve Npu pocTe rOPOA0B Ha Npumepe MOCKBbI



V rnaea

Poyederne dopmu

HepacTtopxumsbl, Kak lNMpocTtpaHcTBO 1 Bpems, — dopma un Putm.
Bosbyxnaer, kak Konokon, ®opma — Putm;
TeopwurT, kak Tpya, Putm — ®opwmy.
Putm — BasieT, dopma — 3BYUMmT...
Jlapa SHe
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. Konna1P)Kn,eHV|e popmbl



Bpems, BuOpanun, ckopocTn

Bpems, n3BeCTHO, MOXKHO OTCUUTHIBATH O1aro/iapsi NPUCYTCTBUIO B IPHPOAHBIX MIPO-
meccax KojaeOaHuii, 3HAYHT, BHBPAL[Hﬁ. OHU BHOBb X BHOBb IIUKJIMYECKHA BOCCO3AI0T
CBOWCTBa cHCTEMBI. [IporCXOIUT CBOETO po/ia HECKOHUAeMas «METUTAIIHS», CISTYIOT He
MPOCTO TMOBTOPHI, & 0CBOOOXKAAIOTCSI BHYTPEHHHE IOTCHIIMN CUCTEMBI paii CO3HIAHNS.
Ilepuonnyeckoe siBneHne HEN30€KHO CBSI3aHO C PACKPBITHEM U pa3BEPTHIBAHNEM, HHAUE
TOBOPS, C Pa3IMYHBIMU SBOJIOIMOHHBIMH 3TanamMu — azaMu pocTa, HACKHIIICHUS, 3aTy-
XaHHuA TE€X WU UHBIX HpOHBHeHI/Iﬁ Ha IPOTAKCHUHU OJHOT'O IMKJIA. Putmuuecku BO306-
HOBJISieMasi MOIIb TIO3BOJISIET CHCTEME OBITh TO «CHIJIBHOI», TO «ciaboi» (B 3aBUCHMO-
CTH 0T (ha3bl KojeOaHuil) TP CBOUX B3aMMOOTHOIIEHHSIX C OKPYKAIOUIMM MHUPOM, YTO
Ype3BBIYANHO LIEHHO JIJI1 0OMEHA ¢ HUM 3HEpProuH(OpMaIlMOHHBIMU MOTOKaMu. Benb
momoOHast dctadera 9acTo JKUBee cpadaThIBACT B PEKUME «CITa0BIX» B3aHMMOACHCTBUM,
KOTJIa [IapAT JEINKAaTHbIE KACAaHUS «HEITMHEHWHOCTH», M TOTJa Majble IPUYHHBI HEMpo-
MOPITUOHATIBHBIM 00Pa30M BIIEKYT 332 OO0 OONBIINE CICACTBUS, UTO U3yUacT HBIHE CH-
HEpreTHKa.

Hannuue «oTpe3koB» BpeMeHH — HHTEPBAJIOB MEXKITy COOBITUSIMU — CBHIETEIIbCTBY -
€T, YTO NPUYINHHO-CJICICTBCHHBIC CBA3U BBICTPANBAIOTCA JId HAC B IICTIOYKY, Q)OpMprIO-
Y0 «CTpeTy BpeMeHm». BooOpaxaemas e€ equangnas qmHa 3aBucut or CKOPOCTH,
C KOTOpo# nepeHocutcs nHopMaius. B coBpeMeHHOM ecTeCTBO3HAHUM CKOPOCTh 3Ta
CUMTAETCsl KOHCTAHTOW, paBHOH CKOPOCTH cBeTa B Bakyyme — 300 TbIC. KM/C, U OHa
TpenenbHa I BCEX M3BECTHBIX B3aMMOICHCTBUH (hu3mdeckoro mupa. I[lpu3Hanue xe
PAa3HBIX CKOPOCTEH, MIPUIEM U OOJBIINX CKOPOCTH CBeTa (0COOEHHO, €CIIH yUUTHIBATh
HNHOMATCPHUAJILHBIC ITJIAHbI 6I)ITI/I$1), MMO-BUIUMOMY, BITIOJIHE CIIPABCAJINBO. TOMy nJin UHO-
My IJIaHy, HABEpHOE, CBOMCTBEHHA CBOS KOHEYHAsl BEIMYMHA CKOPOCTH, U, BO3MOXKHO,
OHa BO3pacTaeT Ha 00JIee TOHKUX YPOBHSAX MHPO3JIAHUS.

UYro MOKeT 03HaYaTh TEPMHH «TOHKHUI» YPOBEHb, IUIaH, c10i? OOBIYHO B 330Te-
PUYECKON JHUTEepaType OH acCOIMUPYETCS KakK pa3 C IMOHATHEM BHOpALW: YeM BBIIIe
WX 4acTOTa, TEM «TOHbINE» MaTepus (CyOCTaHIUS) YPOBHS, «IIpo3padHeey IUIaH Mpo-
SBJICHHUA WKW AJI1 HAaC U HalluX HpI/IGOpOB Ja>K€ HCBUIHUM. HaFJIﬂILHOCTI/I paau BOC-
MOJIB3yEeMCSI TIPOCTOM aHAIOTHEH — IpeacTaBUM cede ToET 0a00UKHU WITU MITUIIBL: YeM
yarie B3Max KPbUILEB, TEeM He3aMeTHee IS Hac 3TH NBIKeHUsA. «OOBEKT» MOKET U
BOBCC «HMCYEC3HYTb», €CJIM YaCTOTa KoJIeOanuii IMPEBBICUT NOPOTI' YYyBCTBUTCIILHOCTHU
NpUEMHHUKA — TJ1a3a.
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BcmomunM, 9TO BBICOKO# 4acTOTE, COTTIACHO BBIBO/IaM (PH3UKH, BCET/IAa COMTyTCTBY-
eT 00JbILas HEPTOHACKILIEHHOCTh (£ = /v). KpoMe TOro, H3BECTHO, YTO 3JIEKTpOMar-
HUTHBIE BOJHEI ¢ 00Jiee BHICOKOH YacTOTOW, TO €CTh 0ojiee KOPOTKOW ATUHON BOJHBI
(v=c/A, Tne A — IJIMHA BOJIHBI), OXOTHEE MOIVIOMIAIOTCS CPEIOi, a 3HAYUT B MEHBIIICH
CTEIIEHU CIIOCOOHBI IPE0A0JIEBATh NPEISATCTBUS, HE TO YTO JUIMHHOBOJIHOBOE M3JIyde-
HUe — HHPpaKpacHOe, 0COOEHHO PaJMOBONIHEI, CIyXKallue B aCTPOPHU3UKE CPEICTBOM
MOJTydeHns MHPOPMAIIMU OT BEChbMa NaJEKUX MCTOYHUKOB, CKPBHIBAIOIIUXCS 32 JIBIM-
KOW THTaHTCKUX MEK3BE3AHBIX MOJICKYISIPHO-IBUIEBBIX 00makoB. VimeHHO Onaromaps
3HAYUTEIBHOHN JIJIMHE BOJHBI, KaK Obl IIHPOKOMY IIary, MEHee SHEPTHYHBIC JIEKTPO-
MarHuTHBIE KOieOaHHs C JETKOCTHIO «IIePecTyNaroT) MOMaaalomuecs Ha MyTH Ipe-
rpajbl U3 NPOTKEHHBIX TYMAHHOCTEH, CIIOBHO X He 3amedast. Ho ykazaHHOe npaBuiio
OCHOBBIBAaeTCA Ha MKECTKOH CBS3M 4acTOTHI KojeOaHUH W UIMHBI BOJHBI, CBSA3H OJHO-
3HAYHOM, 0053aHHON COXPAHEHHIO MPENeTbHON CBETOBOW CKOPOCTH MEPEMENICHHUS B
(huzmaeckom npoctpancTee (VA = ¢). B camom xe oOmem ciydae, He paBia Jid, J10-
IIyCTHMO CHATH OTPaHWYCHHA U 3anmucarhb Tak: VA = C # const? To ecTb «mpeneiabHas»
ckopocTh C MOXKET U He OBITh TOCTOSHHO!

Teneps npeacraBuM ce0e, KAKOBBI AJTMHBI M YACTOTHI BUOPALIUii, €CIM MBI 110 KaKOM-
00 MPUYUHE «IOTPpYKaeMCsi» B CJIOM WHOMAaTepHallbHble, CTaHOBAIIMECs BCcE Oomee
MIPO3pavyHBIMU — TOHKUMU. TaM, BEpOsATHO, yKe Apyrue MmpeaeibHble CKOPOCTH — OoJiee
3HAYUTENBHBIE, HEKEIIN CKOPOCTh CBETA B BaKyyMe. [ He HCKIIIOYEHO, YTO T€ CKOPOCTH
OeckoHeuHO Bo3pacTaloT Ha muaHax OrHeHHbIX, Beicimx! Ine nepenada nadopmannn
OCYIIIECTBIISIETCSI MTHOBEHHO. TaM BpeMsl Mcuye3aeT, U peann3yeTcs NOATUHHOE, HU-
4yeM He OrpaHMYCHHOE AaJjbHoaeiictBue. He To m1 U ObUI0 3apUKCUPOBAHO B OIBITaX
A.H.Ko3zsipeBa? B nomoOHOM ciydae CBSI3b MEXIY AJIMHONW BOJHBI U 4acTOTOW BHOpa-
IIAHA CTAaHOBUTCS HEOMHO3HAYHOU (AV — 0). UTo 310 03Hauaer? WM JJIMHA BOJIHBI,
WIN 4aCcTOTa KoJieOaHuil, 1axke 00a mapamerpa, J0/KHbI ObITh HEOTPAHUYEHHO
001bIIUMH, YTOOBI CHTHAJI MTHOBEHHO TepecéK «BCI0» 0€CKOHEYHOCTH NMPOSABJICH-
HOT0 MpocTpaHcTBa. JIMb HEBOOOPAa3MMO TMTaHTCKUMH, BCEOTHOAIOIINMH IIaramMH,
YCTPEMJIEHHBIMU C HEMIOCTHKMMO BBICOKOM YaCTOTOM, a 3HAUUT TPeOYyIOUMMHU OeCKOHE-
HO OOMNBILON CKOPOCTH, MOXKHO «Cpa3y» oxBaTHTh becmnpenensHocTs. Ho yem Bo Bcé
Ooee MIIOTHBIE CIOM MaTepPHaIbHOCTH MPOUCXOAWT MOTPYKEHUE, TeM MeAJieHHee Oer
KoJIe0aHMi, MeJIBIe U peske Iaru Buopanuii — cinadee qsmkeHue [lyxa; oHo OyATo BSI3HET
B HapacTarollleM MapeBe, CKPHIBAIOIIEM OUEpTaHUs HCTUHHOTO bhITHS. ..

Ha ¢usnueckom maHe npenenbHble CKOPOCTH Kak ObI TOPMO3ATCS, YCIIOKAaUBAIOTCA,
00peTaloT Ty KOHEYHYIO BEJIMYMHY, YTO PaBHA CKOPOCTH IOJIEH — SIEKTPOMArHUTHOTO U
IPaBUTAIIMOHHOTO, TIOJIEH CTONb HEOOXOAUMBIX MPHU CKJIaAbIBAHUHE OCTPOBOB OBELICCTBIEH-
HoctH. CyOCTaHIWA WX, MHEPTHAs M MEHEe MOABM)KHASL, YeM IOJIeBasi CTPYKTypa HaIllero
MaTepUaIbHOIO MHUPA, — MPEPBIBUCTA, JUCKPETHA W PA3HOBEIUKUMH «3EPHAMID) 3aIlOIHS-
eT BceneHnyro, 3akoHOMEPHO THE3/ISICh B OCOOBIX Y3JIOBBIX TOYKaX €€ MpocTpaHcTBa [92].
«Cama marepus — TUIIb CTyIIEHHAs BHOpanys, win Bemukoe Jpxanue, KOTOpoe ImyibCHpy-
€T B IPOCTPAHCTBE Aaxe Bo BpeMs [Ipanaiiny», — yroursiia B onHoM u3 uceM E.M.Pepux.

He norepsiB n3Ha4anbHON BUXPEBOM aKTUBHOCTH, ITyCTh IPUNIYIIEHHON B TSHKEIBIX
OopeHusIX, Kaxa0e odopMieHHOE Teo BeeneHHoM, Oyayun He naeanbHo chepuiaecKuM,
II0J] BO3JEHCTBHEM OKPYXKAIOIIKX TEJ BBIHYKJIEHO pacKaunBaThCsl IPH BPALLEHUH — npe-
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yeccuposamdv: OCh BpallleH!, KaKk U1 0Cb MAarHUTHOTO T0JI5, OMMCHIBAET KOHUYECKYIO TTO-
BEPXHOCTb BOKPYT HEUTpanbHOU OCU. IMEHHO TaKue «TaHUEBaJbHBIC M1a» UHAYLUPYIOT
JIMHAMUYECKN AKTUBHBIE MOJISI — TOPCUOHHBIE, TPABUTALMOHHBIE, 3JIEKTPOMAarHUTHBIE,
pacmpoctpansis B npoctpanctBe BOJIHbI. Konychl nperieccnii SBISIOT CO00 1O CyTH
PYIIOPBI TAaKOTO BOJIHOBOTO BEIIaHHS, CIy)KaT UCTOYHUKAMHU BHUOpAIUil, OTMEPSIFOIINX
Bpemst. Tak, 26-ThICSTYeNIeTHUH MPEeeCCUOHHBIN LMK — BayKHEHIINH dTan B reodusnde-
CKOM M 4eJIOBEUECKOM NCTOPUN 3EMIIH.

BecTh 3a BeCTbIO YHOCHUTCS ¢ CEBEPHBIX MOJIOCOB CUCTEM, BPAILAIOIIUXCS] IPOTUB
YaCOBOW CTPEIIKU, PE30OHUPYSI ¢ OJIM3KUMH U JaIbHUMU Mupamu. FOkHbIe motoca, 9yT-
KHe, KaK aHTCHHBI, TOTOBBI IIPUHATH Yepe3 KOHYCOOOpa3HbIE BXOIBI CBOMX KACIIOB COKPO-
BEHHBIE ITOCIAaHUA 3BE31. A BOIIIEOHbIE IIUIEMBI BEIUKUX IUNIAHETHBIX OJIEICHEHNH, OBIThH
MOXKET, pPUTMUUECKH HAKAILTMBAIOT B 3aMEP3IIMX BOJIAX ¥ COSPETAIOT B XOJIOIHBIX OKOBaX
HaOeTamui ITKBaJI BHOpAITii 13 KOCMUYECKOTO NManéKa; B SMOXHU KE TETUIBIX MEKIIEI-
HUKOBHUY HANMTHIBAIOT OHU 3E€MIIFO JKUBUTENBHOHN TallOCTHIO BIIATH, YTOOBI JapUTH Ue-
JoBevyecTBy Jleto. B TMraHTCKHMX, COPECCOBAHHBIX TOJILAX KPUCTAJUIM30BAaHHOW BOJIBI
Ha TIOJIF0cax 3eMIIM CKAIUTUBAIOTCS OCKOJIKM CTPAaHCTBOBABIIUX METCOPHUTOB, IMBUIBIIA
JIPEBHUX 3€MHBIX PACTCHUN U MEKIUIAHETHAs MbUIh. Tak moyeMy Obl He TIPEIIONI0KHUTh,
4TO O1aromaps NENKOM MaMsTH «alll-IBa-0» CO3MaETCsl U HeBUUMasl BUOpaIlMOHHasl Jie-
TOTIHCH BpeMEH?

Bubpanuu Bcrony — konebaHus caMbIX pa3HOOOpasHBIX ynpyeux cped. OHU IPOHU-
3BIBAIOT, CTPOST, Pa3pyIlatoT, CHOBA ()OPMYIOT — TBOPST (BCIIOMHUM «CTOSTYME BOJIHBI).
Menrpgaiiime 9acTUITBI CYOCTaHITHI KOJIEOIIOTCS BIOJb HAIIPaBJICHHUHN BO3ACHCTBYS, TI0I-
TaJKUBAIOT JPYT APYTa, 9TOOBI Pa3HOCUTH MPOIOJIbHBIE 38YKO6ble G0NHbI. 1O — U TIpH-
BBIYHBIC, CTOJIb HEOOXOIMMBIC HaM, aKyCTUYCCKUE — B BO3JYLITHOW Cpeie, ICHCTBYIOIIUE
B IIMPOKOM JIMaia30HE YacCTOT: OT BCETO JIUIIb JECIATKA JO HECKOJIBKUX JECITKOB THICSY
rep11 (KonebaHui 3a CeKyH 1y ). BO3HUKAIOT OHU U B KUAKOCTSX, M B TBEPABIX Tellax, Ha-
palnimBas TaM CBOKO CKOPOCTh (HE WHa4e, Kak u3-3a 00Jiee TECHOrO COCECTBA U JTydIleh
KOJIUICKTUBHOM YITOPSIIOYEHHOCTH MOJIEKYIT).

Puc. 1 a. Tonorpamma 3By4allero Konokons4uka. Puc. 1 6. MHTepdepeHLms onTU4eckom
Monocel roopsT 06 y3ope BuGpaunin. CunbHee MOBEPXHOCTM 3epKkana nof [eicTBuem
BCEro CTEHKN ApOXaT B LIEHTPE KOHLIEHTPUYECKMX nasepHoro nyya. Konblia B LIEHTPE BbIsiB-
Y30pOB, HamnomuHaoLWmx usobpaxeHne BO3BbI- ASIHOT [edpopMaLmio MOBEPXHOCTU (Kyp-
LUEHHOCTeN Ha Tonorpaduyeckon kapte (KypHan Han «Hayka 1 xu3Hb» Ne9/1985)

«Hayka 1 xun3Hb» Ne5/1985)
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Heytomumo komnebrnercss n Ooiiee TOHKas CyOCTaHIMSI — MOJeBasi Cpena, MOpoXK-
Jlasi 2JEKTPOMAarHUTHBIE U TpaBUTALIMOHHBIE BOIHBL. HO 3TH BOIHBI mMomepe4HsbI K ITy-
TSAM CJIEJOBAHUS CHUTHAJIOB, MUCKIIIOYUTENHHO MOABIXKHBI M MPEOJ0JIEBAIOT PACCTOSHMUS
CO CBETOBOM CKOPOCTBIO, MPEACIbHO BO3MOXHON Ha HamieM (u3nyeckoM IiaHe. Tak
crpemutensHo 3BYUAHUE CBETA, naxe ecnu 0H 1 HEBUJUM — PEHTTEH, YIbTpaduo-
net, uHQpa- u paauo-1yu’. A ot 3EJIEHBIM BuauMbIM CBETOM 3BYUHMT 1o BeesenHoi
skuBoHOCHas JimHUS KMCJIOPOJIA, IIyMUT KOJIOCHSIMH OEITKOBOTO CYIIECTBOBAHHUAL...
OtkpeiBaeM [lucema E.M.Pepux B AMEpUKy UM HaXOOuUM: «...3BYK €CTb JIUIIb PEAKLUs
cBeTa. 3ByK oOpaiaercsi B CBET, M CBET CTAHOBUTCS 3BydallluM. YDIyOn€HHOE TO3HaHNE
cBeTa ysBUT ero 3Bydanue. Jlyan CBera Bricuiero 3Byyar...»

* PaiOBOJIHBI C JUIMHOU BOJHBI B 6—7 MM (miau ~5-10'° T'1() o6nagaroT HeEOObIYaiHO
BBICOKOM OMOJIOTHYECKOI aKTUBHOCTBIO, TAK KaK COBIAAAIOT C COOCTBEHHBIMHU KOJIEOaHUSIMH,
TeHEPUPYEMBIMH B KJIETKAX, TKAHAX OPTaHNU3Ma. DTH BOJHBI OYE€Hb CHUIBHO MOTVIOMIAI0TCS BO-
JIOW, BOASTHBIMU ITapaMH; IT0O3TOMY MX KOCMHUYECKHE IMOTOKH HE JOCTUTAIOT 36MHOH MOBEpPX-
HOCTH. MHJUIMMETPOBBIE BOJHBI MOBBIIIAIOT TOHYC KOPBI TOJOBHOTO MO3Ta, YCTOWYHUBOCTB
opranusma. MuutnmeTpoBast, i KBU-Tepanus, HaxoquT ceiiuac B MeguiinHe Bc€ Oonpiiee
MIPUMEHEHHE.

Tak Ha3BpIBaeMBIi anb(a-puT™M TOJOBHOTO MO3Ta COOTBETCTBYET KonebanusMm B 89 I,
HO JIEKTPOMAarHuTHBIE KojeOanun B 4—6 ['1] yke BBI3BIBAIOT y Hac TuCKOM@opT; 8 ['1 — 0CHOBHOM
(hoH 4€TKO 3ByHAIETO TEOMarHUTHOTO MOJIsL. YTO KacaeTcs aKkyCTHIECKHUX BOJH, TO KoJieOaHHs B
7 T'm, coBmagast mo 4acToTe ¢ anb(a-puTMaMu Mo3ra, Ha00O0pOT, OTPHUIIATETIFHO BO3IEHCTBYIOT
Ha YMCTBEHHYIO JIESITENBbHOCTD, BBI3bIBAs IIUTEILHOE PacCTPOHCTBO 3peHus. Ha akycTudeckyro
4acTOTy IPUMEPHO B 6 'l IMEIOT 00IIyI0 HACTPOWKY ITOYKH, TO3BOHOYHHK, a Takxke cepame. OHo
ITyJIBCUPYET B 11e7I0M ¢ puT™MoM B 1 I'l, Kak, kctaty, u MHOTHE nanékue oT ConHIla ymepInue Mac-
CHBHBIE 3BE3/bI — IyIbCAPhl, COPOCHUBIIINE TTOCIE B3pBIBA CBOM 00OJIOYKU (CBEPXHOBBIC 3BE3/IBI
[92]). Ilynmecapsr, oTKpBITEE B 1967 TONY, — HICTOYHUKH KOCMHUYECKOTO UMITYJIBCHOTO PaTHON3IY-
YEHUS1, KOTOPOE PACIPOCTPAHAETCA B Y3KOM KOHYCE BJIOJIb OCH BpPALLEHUsI ’TOM HEUTPOHHOM 3BE3-
Jbl; TIEPUOJ TIOBTOPEHHSI MMITYJIECOB HA PAHHHUX CTAJUAX Pa3BUTHSA ITylIbCcapa MOXKET JOCTHUIATh
COTBIX M TBICSYHBIX J10JIeH ceKyH b, TO ecTh 100—1000 I'm.

Bo BcéM orpoMHOM MHUpE )KHBOTHBIX ANANa30H BOCIPHHUMACMBbIX 3BYKOBBIX 4acTOT HE
BBIXOJHT JAJIEKO 3a MPEAEIbI CIBIIIIMOTO YEIOBEKOM, & MAaKCUMAaIIbHBIN 3()(EKT AeHCTBHS 3ByKa
Ha OMOJOTHYECKHE TKAaHU U 0OBEKTHI OCYIIECTBISIETCS pH yacTore 2,5-3,5 Toic. Il (ipu MHTEH-
cuBHOCTH 95-100 1bB).

JmamazoH YacToThl KoJieOaHui JITMHBI BOJTH
AJIEKTPOMArHUTHBIX BOJIH B ceKyHAy (v~10™I'm) )
ramMmma >20 <0, A
pEHTIeH 16+19 0,1+100 A
yABTpaQHOIIECT 15+16* 1003000 A
ONTHKA m 14,5 ~5000 A (39007600 A)
uHdpa 12+14 0,001+0,1 MM
paauo 7+12 0,1 MmM+10 M
* Yacrora uts iepBoit 6opoBckoii opouts ~10'° I'g 1A=10"m
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Kpenner B Hayke MHEHHE, U €My YK€ CTO JIET, YTO MPOCTPAHCTBO W3HAYAIBHO U
Bcerza (COrIacHO IPEBHUM JIOKTPHUHAM — Ha MPOTSHKEHUH BCEJICHCKOH MaxaMaHBaHTaphI)
HAIOJHEHO CyOCTaHIMel HEBEPOSTHON TOHKOCTH, BCEPOHUKAIOIIEH, JISTKOTIOABHUKHOM,
KaK XHUJKOCTb, TUIIEHHOHN Beca U TPEHHU S, B KOTOPOU POXKIAIOTCS CaMOTIOEPKUBAIOIIINE
npyr apyra BUXPU, xackagnas cucrema Buxpeid. 1 ato — DOUP (Bakyym?). ImeHHO
Onarozmaps eMy 4acTHIbI INIOTHOW MaTepHH TATOTEIOT APYT K IPYTY, MATHETH3UPYIOTCS U
ANIEKTPUBYIOTCS, @ 00pa3yIoNIHecs MPU 3TOM H XOPOIIO U3yUCHHBIE B QH3HKE GUXpesble
Kobya CTIOCOOHBI OOBSCHATH CaMble Pa3HOOOpa3HbIE SBICHUS Ha 3eMiie U B KOCMOCE
[13, 41, 88].

beckoHeuHoe MpocTpaHCTBO, 3aMOJHEHHOE TOHYAMIIENH cpe/lol, BKIIIO4asi TUIO-
TETUYECKHI, HO YK€ ¥ CTOJb OKUJAeMBbIid pu3nKamMu dGup, a Takke d¢hup emé o6oiee
TOHKOMaTepHUaIbHBIM, KOHEUHO K€, COIEPKUT B cede BCE MHOr000pasue MpoJoibHBIX
Y TIOTIEPEYHBIX BUOPAIHil C YaCTOTaMU, MEHSIOUMUCS 0€3TpaHIYHO — B TIpEIesie OT
HyJs (HeT KojebaHui) 10 OeckoHeYHOCTH (OHM CIIOBHO 3axJyi€ObiBarorcs). Ho mpu-
pona, orpaHM4MBas 00JIacTH MPOCTPAHCTBA, TEM CaMbIM 000CO0Jss APYT OT Apyra
(hparMeHThI Cpebl s IPOSBICHUS, NIPpUAAET BhIACAAeMON hopMe CBOE, TOIBKO ei
MIPUCYINEee 3ByUYaHHE, Ty «HOTY», YTO ONpPENeNnuT Ha Oyayliee e€ BeIyIIyI0 4acTOTy
WM TeJIbI Habop BO3MOXKHBIX 4acTOT. OHM O0€3MOJIBCTBYIOT 10 CpPOKa: HaJleTalomee
CTOpOHHEE KojeOaHue (MOXET OBITh, HE CIIyYaifHO MPUTIHYTOE), JaXKe CIIETKa Ka-
carorieecs, BAPYr «OyIUT» yXKe rOTOBbIH K OTBETY 00bEM™. Y KOJIOKOJIOM 3a3BYYHT
OH, B pPe30HAaHC, KOTIa BO30yKJaroniie BUOpauuu CpogHu emy mo gacrore. Cucrema
OT3BIBAETCS JIUIIb HA YacTOTy COOCTBEHHYIO, Jake Ha OBICTPOTEUHBIH «ménory. Tak
5XOM BTOPHT OXOTHO 3ByUalias perpaja, IpuxoauT B BOCTOPT, K PE30HAHCY IPUBOJIHT.
U sto yxe — 3BYHAHUE OD®OUPA. U umeHHO 3BYK pOokJaeT BpalleHHe B HEOIHO-
POIHOI cpene.

Pa3meprnenns o BUXpeBOil OCHOBE MUpa, pa3BUBaroIIencs u3 3dupa, comepxar-
csa B Tpynax E.Il.bnaBarckoii: «CHavana — paccesHHass KocMmuueckas Marepus, 3aTeM
— “Oruennbiii Buxpp”, nepBas cranus npu GOPMHUPOBAHUM TYMaHHOCTH. DTa TyMaH-
HOCTPh CTYIAeTCS W, MPONIs pa3IUdHbIe CTaauu TpaHchopManuu, o0pa3yeT, COOTBET-
CTBEHHO ciiy4aro, win CONHEUHBIN MHp, IIaHeTapHyo Llenp unm ke ofHy IIaHeTy».
«becmornele (nns Hac) Pazymbl, HEBUANMO OOWTAIOIINE B CBOMX 3BE3MHBIX M TUIAHET-
HBIX KWJIHIIAX, B X BpameHuu (Bbia. A.H.), HOCAT UX, TaK cKa3arh, ¢ cO00I0, MOI00HO
YIUTKAM.

3ametum, uto Teopws HauampHbix BuxpeBoix Komerr Obuta m3BecTHa emié
AmHakcaropy, To ecthb 3a 500 net no P.X., u BooOIie unen Hepa3pbIBHON CBS3H IIUKIHY-
HOCTH U BUOpaLuii, TO €CTh BUXPEBBIX U KOIEOATENBHBIX ABHKCHUH, CO3JAIOIIUX 1 TBO-
PAIMINX YCTOM MHUPO3/IaHUS, HAXOIAT OMOPY B BO33PEHUSX APEBHUX.

* T'eou3uku 00HAPYKMIIH, YTO MOYTH BCE CHIBHBIE MATHUTHBIC OypH COTPOBOXIAIOTCS
aKyCTHYECKHMH CHUTHaJaM{ — KOJICOaHUSIMH OYE€Hb HHU3KOW YacTOTHI, MH(Pa3BykoM. B nenb
MarHUTHOM OypW »TH KoneOaHMs MOSBIAIOTCS OOBIYHO C HACTyIUICHHEM Houu. MX wactora
okoso 0,01 T'u. AMIuIMTYIa NOCTENEHHO YBEIMYMBAETCS, a K yTPY yMeHblaercs. CUrHabl
HIYT C BBICOKHX TOJIIPHBIX ITUPOT 3€MIIM K 3KBaTOpy. VICTOUHUK MX BO3OYKICHHUS — TOJIAPHBIE
CHSTHHS.
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JloHo npoctpaHcTBa, HauMHAs ¢ MOMeHTa [IposiBeHus — poxkaeHus GU3NIECKON
BcenenHoli, HamomHAETCS COHMOM DPa3HOJIMKHX HEOMHOPOIHOCTEH — HE HMHade, Kak
«Ie(EeKTOB», KOTOPBIE CIIEIIaT 3asBUTh O cebe. M 3TH HEeHTPBl KpUCTAJUIN3alUH TIO0T-
HO# Matepun aBISIOT coboii [IEHTPHI BHBPAHI/HZ, 4YTO MPEUCIIOTHEHBI BHYTPEHHETO
HANPSI’KEHUsI, TIEPEIArOIIEToCs CIMHAPHBIMU, MATHUTHBIMH, DJIEKTPUYESCKIMH, TPaBU-
TAI[MOHHBIMH, aKYCTHYECKIMHU ¥ HHBIMHU BOJIHAMH. MBI CTIOCOOHBI TOYYBCTBOBATH CAMHU
(Ha 9TO mMaHO YEIIOBEKYy Ha camMoM Jejie 0ojiee MATH OPTaHOB YYBCTB) WIIU VIOBUTH C
MIOMOIIIbI0 YMHBIX TTPHUCIIOCOONIEHUH TOT «TJIAC HAIPSHKEHHI», 9TO UAET OT «KPUYAIUX
IeeKTOB» Cpelbl — UCIMOKO8 U CMOKO8 HeCKOHYaeMbIX 3Hepruid. Kak pa3 uepes Takue
oOmactu (peneniepsbl U ammpaxkmopbl), BEPOITHO, M OCYIIECTBISETCS BETUKUI 0OMeH-
HBIA TIPOIECC MEXIY HAlMM (heHOMEHAThHBIM MHPOM W MHUPOM HEBHUIUMBIM, €€ He
MMO3HaHHBIM — HOYMEHAJIbHBIM. LleHTpanbHas Touka J1r000ro IpUPOJHOTO oBajia (Kpyra)
— 3TO BCET/IA 8bIX00 WIIN 6X00 B TAMHCTBEHHBIN KaHAJI YHEPrOOOMeHa. A KaKaoe Teso Ha
3eMiie ¥ B KOCMOCE — HE YTO MHOE, KaK JKePJI0 TaKoro He 3aMOJIKAIOIIero, BUOPUPYIO-
1Iero pycna cBsi3u. Ho nuie ToHKre BUOpPAIMU IyXa CO3aloT 3TH Tena, BEIeCTBO U
CUJIOBBIE NOJIS1 BeeneHHoi. .

Bons nyxa Ky€r Meiciu.

Bos mbIcneil HanmpaBiseT jKeaaHbsl.
Bo:ns sxenanuil BHEApEHa B TENO —
Bonst myxa Bepmut ¢opmy...

®Dopma — pUTM

CormacHO BO33pEHHUSIM psa 330Tepudeckux mkon Bocroka, mckpa [lyxa u3
CyOBeKTUBHOIO MHUpa OIJIOAOTBOPSET MaTEPHIO, MPOSBILCH B OOBEKTUBHOM MHpE B
Buje (opM Ha TOM WIM MHOM YPOBHE TOHKOCTH (IIPO3PAYyHOCTH) MaTepUH, BIUIOTH A0
Haiero ¢pusngeckoro mMupa. OueBUIHO, eciu GopMa STOTO TNIOTHOTO MUPA BMEIIAET He-
KWW YHUBEpPCAJIbHBIN 3aK0H | apMOHMY (TIPUHITUT 30JI0TOH POTOPIIHHN), TO U HcKpa Jlyxa
JOJDKHA COZlepKaTh B ce0e 3epHO 30JI0TOH NMPOIOPIMHU, PACTIPOCTPAHSISI €T0 IPOpacTaHne
yepe3 MHUPHI BCEX YPOBHEH TOHKOCTH. 3HAUUT, BECTh O [IpexpacHOM pa3HOCHTCA B MHO-
roypoBHeBoi Bcenennoii, oOnekasich, 10 Mepe HUCXOXKIEHUS, BO BCE Oosee IUIOTHBIE
(hopMBI, HO COXPaHsIsl CBOIO HETIIEHHYIO CYTb.

B uccnenoBanusx mnaparncuxoiora B.H.IlymkuHa ormedanoch, 4TO «BBEIEHUE
KaTeropu GopMbl Kak 0OObEKTHBHOM peajbHOCTH, UMEIOLIEH 0c00y10, OTIMYHYIO OT
BEIIEeCTBa, (DU3MUYECKYIO CTPYKTYpPY, HO3BOJSIET yKa3aTh Ha TOT (yHIaMEHTaJbHBIN
KOMITOHEHT B KapTHHE MUPa, KOTOPBI YCKOIb3aeT OT BHUMAHHUS MTPEICTaBUTENIEeH ecTe-
CTBEHHBIX Hayk» [34]. EmE npeBHerpedeckue Gprmocodpl-HaTypanuCcThl paccMaTpHBa-
nu mroboe MpupoAHOe 00pa3oBaHKE KaK coueTaHHe Mo KpaliHed Mepe napsl GyHIaMeH-
TaJIbHBIX KOMIIOHCHTOB — geufecmea i gpopmot. B.H.IIymKH CcripaBeIInBO BBIICIISIT
TpH OonbIINe rpynisl GOpM, pa3Iyarouecs CTENEHbBIO CLEIIEHHOCTH C BEILECTBOM,
— KocHble U Jcugvie 00vbeKkmol, 00pazvl gocnpuamun. Eciv B IepBOM U BO BTOPOM CITy-
Yasx (popMa U BEIIECTBO TaK WU HHAUE CBSI3aHbI, MPUUEM CIIeU(UIESCKH TECHO B KH-
BOM OOBEKTE, TO B 00JI€e BHICOKOM, ICUXUUYECKOH, chepe KU3HEACATEIbHOCTH IPUPO-
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Puc. 2. ®urypbl XnagHu. CyuiecTByeT cnoocob yBuaETb CTOSIUME BOSHbI, BEPHEE, pe3ynbTaT X
nencteus. Ecnu HacbinaTb Ha TOHKYHO METANNNYECcKyr NIacTUHKY MENKUI Necok U NpoBOAUTb
no eé Kpaw CKPUMMYHbIM CMbIYKOM, TO MMacTUHKa 3a3By4uT. B Hell BO3HMKHYT CTOSYME BOJHBI.
Ha necke Ha4YHET NOABMATHCS Yy30p, Tak Kak oTAernbHble necynHku OyayT nepemeluartbcsi no
nnactuHke. C MecT Ny4yHOCTEN CTOsiUMX BOMH (KonebaHus MakcvMMarbHbl) NEeCYUHKN OT yaapoB
ofHa O ApYrylo M O MNacTMHKY MOCTEMEHHO MepemeLLalnTcsi B Te MecTa, rge NoBEepXHOCTb
HenoABWXHa, TO €CTb B y3fbl CTOAYMX BOMH. Bo3Hukalowme Ha necke y3opbl HasblBAKOTCS
durypamum XnagHu, no UMeHu HeMeLKoro pusumka, nsyyasiuero nx 81787 rogy npu uccnegoBaHuu
konebaHuin ynpyrmx nnactuH (kypHan «Hayka un xusHb» Ne1/2001)

Il (y 4enmoBeka) popma CIIOBHO MOKUIAET BEIECTBO, OyIy4r CriocoOHa CYIIECTBOBATh
He3aBucuMo. COBpEMEHHOM «HayKe HE M3BECTHA MaTepus, U3 KOTOPOH MPOMCXOMMT
JIeTKa, MMOCTPOCHHUE TICUXUYECKOTO 00pa3a, aJleKBaTHOTO OTOOpaKaeMOMY OOBEKTY»;
BCE TPU paccMaTpUBaeMbIe TPyHIbl GopM 00JIaTatoT, BO3MOXKHO, eIHHBIMH (U3nYe-
ckuMu (OMO(U3MUESCKUMHU) CBONCTBAMU — 3TO GOJIHOGbLEe CTPYKTYPbI, KOTOPBIM IPH-
CyIu rojorpaguieckrne, KBaHTOBOMEXaHUYECKIE KauecTBa, Kak 1 Bcell BceneHHOH B
1esoM; Jirbdas hopMa ecTh MmoieBasi CTPYKTypa — CHOAYAsA 607 1HA, KOHTYPBI KOTOPOM
COBMNAJAIOT C MPOCTPAHCTBEHHBIMU OCOOCHHOCTSAMHU 00BEKTA.

DTO BIIOJNHE MEepeKIINKaeTcs ¢ HammM MHeHHEM ([92], 1 171.) 0 ToM, 9TO «OBemIecT-
BJICHHE» (PU3UYECCKUX CHUCTEM, MO-BUIUMOMY, IPOUCXOAUT B Y3JIOBBIX TOYKAX HX «IIO-
JICBBIX» CIIMPAJIbHBIX KapKacoB B pe3yibTare 3 dekra unmepgepenyuu. Tax, B I1aHET-
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HOHM CHCTEME JIBa BOJHOBBIX MPOIECCa — IKCIIOHEHITUATBHBIA (MM CXOMHBIA C HUM) H
JIMHEHWHBIN — Tj1e-To racsares (B y31ax) 100 yCHIMBatoTCs (B MyYHOCTSIX), ¥ Ha CIIOKOM-
HBIX JIUTHBIX YPOBHSAX BO3HUKAIOT KOJbIIA YIUNIOTHEHUS U3 IBUIM U ra3a, a 3aTeM U Teja
BOKPYT 3BE3/1 WIIM THTAaHTCKUE MOJIEKYJISIpHBIE 00JaKa — B TaTaKTHKaX.

3amMeTHM, 9TO JI00YI0 CTPYKTYPY, 0COOEHHO YILUIOMIEHHYIO U3-32 POTAIIUH, MOKHO
B HEKOTOPOM NMPUOIMKEHHH CUECTh 32 KBa3HyIPYTYIO INIACTHHY C HA0OPOM COOCTBEH-
HbIX KoneOaHuil. CTpyHBI, KOJIOKOJ — JHINb YAaCTHBIE CIy4ad MOAOOHBIX IUIACTHH. B
BO30YXIEHHOM, TO €CTh KOJIe0aTeIbHOM, COCTOSIHIH Ha TaKOH TUTACTHHE, B 3aBUCHMO-
CTH OT €€ (POPMBI U MOJIOKEHHSI ONIOPBI, BUOPALIUH ONPENeIEHHON YacTOThl OXBAThIBa-
0T HE BCIO INIOCKOCTh. [7le OHM MpOoIajaioT, TaM yaaércst 00HapyKUTh HETPOHYTHIM
TOT pa3MEeNBUEHHBIN MaTepual, yTo ObUT IPeIBApUTEIIFHO HACHINIAH Ha TUIACTUHY JUIS
BU3yanuzauuu sgdexra. B pesynsrare, mo Bcell macTuHe BO3HUKAET BUOPAIIMOHHBIN
y30p, WIH TaK HaszpiBaemble GUTypbl XiaaHu (puc. 2), KOTOpble B MacmTadax ruia-
HETHOI CHUCTEMBI €CTh, BEPOATHO, HE YTO MHOE, KaK OpPOWTHI TUIaHET. AHAIIOTHYHBIC
y30pbl MOKHO HaOIIONaTh Ha MOBEPXHOCTH KOJIOKOJIOB, MCIOIB3YS JIA3€PHYIO TOJIO-
rpagudecKyro MeToauky (cMm. puc. la). B meHTpax KOHIEHTPHUYECKHUX y30pOB yCHIIE-
HYe BUOpanuii Hanbolee CUIbHOE, KaK eCJIi Obl B DHEPTeTHUYECKUX COCPEIOTOUSHUIX
Takux cucteM, kak ConHeuHast, ['anakTuka, ¥ B caMOM JieJie pachojlarajIuch y4acTKU
MaKCHMAaJbHO IyJIbCHPYIOIINE N3-32 Pe30HAHCA.

B xonue XIX Beka E.Il.bnaBarckas mucasna B CBA3U C PACCYKICHUAMH O KOCMHUYE-
CKOM «BCEMpOHHUKaroIeM» npuHiune doxara (cM. Jajee), ABISIONUMCS BE3IECY UM
«(pOPMOBIIIKOM», BIJIOTH JIO CO3/IaHUS aTOMOB U3 «CHIPOTO MaTepraia»: «Bcem u3Becr-
HO, YTO TIECOK, PACCHIMTIAHHBIN 110 BUOPHUPYIOIEH METAIUTMYECKON TUIACTHHKE, TPUHUMA-
€T OYepTaHus ONpeNeIEHHBIX QUTYP Pa3IMIHOTO BUAA. MOXKET JIM HayKa JaTh UCUEPIIBI-
Baromue o0bsiIcHEHUS dTOMY PakTy?» [15, ¢. 156].

Teneps, no mpomecTBum OoJiee CTa JIET, MOXXHO BHOBB 33/IaTh TOT YK€ BOIIPOC —
y’K€ COBPEMEHHOI Hayke. 3HAET JI1 OHA O IMIEPBOMCTOYHHUKE TE€X BHOpALUH, YTO BO3-
oyxnatorcs B ComHeuHOH cucteme, ['amakTuke, B 3eMHOM IIBETKE, B TJIA3HOM SIOJIOKE
1 OOBIYHOM — BCIONY, TAie OOHapYXUBAIOT ce0sl KOJBIIEBBbIE CTPYKTYPBI, PACCTABIIECH-
Hble OyITO YbeH-TO YBEPEHHOH PYyKOW IO CBOMM MECTaM B COIIACUU C HPUHUUNOM
ympoenusa macumados (cMm. puc. 9, xomnaxu 11,16, 17, 20, 21, 23). A Tak Kak Opax-
TUYECKH JTI000W OOBEKT, 10 HAllleMy MHEHHIO, CIeIyeT MOMO0OHON OO0IIei CTPYKTY-
pUpoBaHHOCTH [92], TO HEKHE yHHBEpCaJIbHBIE KOJEOaHHUS U B CaMOM Jieje IMPOHH-
3BIBAIOT BCE BOKPYT BIUIOTh JO «TFOpU30HTa» BUAUMOHN Bceenennoil. Uto co3maér 3tu
BcenpoHuKaronue putMer? ['me ux ucrounnk? llocpeqHU4arOT I B TOM THIIOTETH-
YyecKue TOpPCHOHHBIE nosisi? He momoxeT 1M HaM B NMOHMMAaHMM BCE MHTEHCHBHEE
Pa3BUBAIOLIUICS CHHEPTETHYECKUN TOAXO[, MO-CBOEMY TPAaKTYIOIIHUN JOKAJIN3AIHIO
ANUTHBIX opOuT B atrome (cMm. c.142, 249)? U BciomuHaetcs u3 «TaitHo! JloKTpHHB):
«lIepBoacnekt IlposiBnenus ects boxectsennslid TpeneT B Jlone Benukoir Marepu.
Tpener, uau Bubpanus, — ogHOBpeMeHHO U CBeT, n00 CBeT eCTh ABH)KCHHUE MaTEePHH,
— cnaraet Gopmb» [20]. «Bcé cyuiee B Mupe eCTh MPOsABIeHHE GeCUNCIEHHBIX BHU-

* COOTBETCTBEHHO, TPAaBUTAMOHHBIC BONHBI IUIOTHOCTH W IIIa3MEHHBIH BETEp OT
[IEHTPATBHON BpaIIaromIeCs 3BE3/bI.
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opanuii. Cam yeJioBek NpeAcTaBJsieT c000I0 eablii MUP BHOpauuii, WJIN CBeTa)
[22, c. 408].

Tak akTUBHBINH BUOPUPYIOINHI TOCpeAHHK U3 Mupa [IpuunH mopoxaaer maccus-
HYI0O TeHb cBOIO — MuUp CIlleJICTBUH, BKIIOYAIOMIHNA ObITHE ()OPM HAIIEro MPOSBIICH-
HOTO MJIOTHOTO MHPAa; U 4eM rpybee MHp, TeM olpeneiaéHHEee U 3aKOHUYEHHEE B CBOCH
BO3pACTaIOLIeH )KECTKOCTU 000JIOUKH, CKPBIBAIOIINE B TANHCTBEHHOH IeJIeHe HCTUHHYIO
CYTh ¥ CO3JIAIOIIHE HAIll HJITFO30PHBIN, TOKE MHOTOCIOWHBIH, (PU3NICCKHUH MJTaH — MAMIO
BCETO CYILETO.

[TonoGHO ToMy «EnnHBINi U TIIaBHBIH aTprOyT BCEMUPHOTO JYXOBHOTO IPUHLUIIA
— 0ecco3HATeNbHOr0, HO BEYHO MAESTEIbHOIO JKHU3HENATENsl — PacHpOCTPAaHATHCS
U TpOJIMBaTh, TOTAAa KaK MHPOBOIO MAaTEpHaJbHOTO MNpPHHLUIA — coOupars M
orutonotBopsTh» (E.Il.bnaBarckas).

B ornomenun Benukoro Jlona — [IPOCTPAHCTBA — ymecTHO BCIOMHHUTH U
0 TOHATHUH «AKallay, IPUHATOM B BOCTOYHOM 330Tepusme. B «TaitHon JlokTpuHe»
E.Il.bnaBarckoii ckazano: «Bcs Ilpupona ects pe3oHaTop wiM, BepHee, AKalla ecTh
pe3onatop Ilpupoast [22, c. 471]. CinoBo ke «IPOCTPAHCTBO» IMEPEBOIUTCS KaK
«Axkamay u Kak «Amutmy: «Anuth, cornmacHa “Pureme”, ecte “Otenr m Marephb
Bcex boro”, u rokHbIe OyamucTel cuutaroT Akamry KopHem Bcero, oTkyma Bc€ BO
BcenenHoll BO3HMKIJIO, NMOBHHYSACH NPHUCYLIEMY B HEH 3aKOHY IBUXKEHHUS; M 3TO
ectb THOEeTCKOE “IIpocTpancTBo” (Tx0-0T)». OTO Ta camas miactuaHass CynIHOCTH
marepun (Cpa0xaBaT), MACCUBHBIM acCIIEKTOM KOTOpOW sBisieTcst Mymampakpuru,
TO €CTh aOCTPaKTHBIM O0XKECTBEHHBIH >keHCkui mpuHIuN, [lepBuunas CyOcranuus
— CcOOCTBeHHO AKama. AKTUBHBIM K€ aCIEeKTOM CYHTAETCS MYXKCKOW MPHHIIHI —
®oxar, unu IpoctpancTBeHHblil OroHb. «Buaumele 1 HEBUIUMBIE COJIHLIA U JpYTHUE
npoctpancTBenHble Tena sBigoTes [PAHYIIALUUAMMU stoii CyOGcTanumu, B CBOIO
ouepenp, SABIAOIMHKECS TpoBonHUWKamH lIpocTpancTBeHHOTO OTHS», — YHTaeM y
H.VYpanoga B «XXemuyre uckanuii» [74].

Akama — 3T0 oAyueBIE€HHBIH mpuHIHMN D¢upa, HO He cam Ddup, oTMedaer
E.Il.bnaBarckas. B 3TOM TOHKOW, CBEpXUyBCTBEHHOH JyXOBHOW CYIIHOCTH,
HaIOJHAIOIIEH BCE MPOCTPAHCTBO, 3aKIIOUueHa BeuHas MeiciieocHOBa BeeneHHol;
XapaKTepHBIN B HEH MPU3HAK — 3BYK, B €70 MUCTHYECKOM CMBICIIE. B «XpoHUKax», UIN
«CBUTKax», AKallli, a, TOBOPSI COBPEMEHHBIM S3BIKOM, — B 0COO0M HH()OPMAIILOHHOM
IPOCTpPaHCTBE, (PUKCUPYIOTCA BCE COOBITHUS M HEpPEaIM30BAHHBIE BO3MOXKHOCTH. U
MMEHHO NepBO3JJaHHYI0 BCENPOHUKAIONIYI0 MaTepuio (Akamry) umen B Buny U.Kanr,
kak ceunerenberByet E.I1.biaBarckas, «uTo0bl pazpemuTs 3arpynaenne . HetoToHa 1
ero HeyJady oObsICHUTh ONHUMH CHUJIAMH IIPUPOBI IEPBUYHBIN UMITYJIbC, COOOIEHHBII

mmangetam» [20]. l .
~
ﬂ/l[ N~
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Nneu cuHepreTHKH — UAeH CHHTE3a

(mamsaru C.IL.Kypaiwomona)

Ha py6exe XIX—XX BekoB, moka MoJioJasi MOCTKJIacCHYecKasl Hayka ené Haka-
IIJIMBaja OCHOBOTOJATaOIIAe CETOAHs 3HAaHUS O MUpPE, HCKYCCTBO YXe IMPOPUIIAIIO B
«MojiepHe» U B cuMBoim3Me CepeOpsiHOTO BeKa MaruCTpalibHBIA MyTh Pa3BUTHUS Ye-
JoBeYeCKO KynbTyphl, HanpaBieHHbH kK CUHTE3Y — uckyccTBa ¢ Hayko#, HAyKH C
penurueii, penuruu ¢ Gpuiaocodueil, HaKOHEI[ — PAIMOHAILHOTO 3HAHMS C J[PCBHUM,
330TepUUIECKUM, TIIYOMHHBIM. BO MHOTOM TOMY CIIOCOOCTBOBaliO Teocodckoe yde-
Hue koHua XIX Beka. Bex XX crayn BpeMeHEM «IIPUHOPABIUBAHUAY, a Hauano XXI-
memunyemoro COE/IMHEHUS mocme Bcex Myk pazoOmieHus, auddepeHnanum
(HO Benb U Takoe HaMO ObUTO poHTH!).

Wrax, Mpl y Bpar cuHTE3a, MBI, COOCTBEHHO, YK€ B ero depTorax. B Hayke —
9TO, KOHEYHO, CHHEPTeTHKa, OXBAaThIBAIOIIASl CAMBIE pa3liIuuHble €€ HAIpPaBICHUS OT
TOYHBIX, €CTECTBEHHBIX W JO TYMaHHUTAapHBIX HayK. TOJIBKO HAKONMHB JOCTAaTOYHOE
KOJINYECTBO MH(POPMALUU O MUPE, MOKHO 3aMETUTD TO 001Iee, YTO OObEANHSIET ero
Y4acTH, JEPKHT, NBMXET. IMEHHO 3TO 1 crtocoOHa c/ieNiaTh CeroiHd B HayKe CHHepre-
tuka. Hago o6nagare moucTHHE BCEOOBEMITIONUM YMOM H TyIIOH, 4TOOBI HE IPOCTO
MIPOHUKHYTHCS €€ HIIesIMU, HO ¥ pa3BUBATh €€, pacKphIBaTh. JIMIIIb YeT0BEK B COCTOSI-
HUM CHIeNaTh 3TO, a HE caMasi UTO HU Ha €CTh CKopocTHas DBM, koMIbioTep, MOIOAas
emé 20-netHss cetb UHTEpHET. [IpruéM deaoBek 0coObIl — HaeIEHHBIN KaueCTBaMU
MPOHUIIATEILHOTO U CUHTE3HOTO MBIIIJICHHS, YMENIO BCE «PacKJIaAbIBAIOIINI 1O TO-
JI0YKaM», HO MOTYIIHA OJHOBPEMEHHO BHIETh KAPTUHY IEITNKOM, HE TOJIBKO B JIeTa-
nsx. bojee Toro, STOT 4eNOBEK JOJIKEH XOTE€Th U YMETh CIyIIaTh IPYroro, y4uThIBATh
nHoe MHeHue. Takum genoBekoM u 6s11 Cepreii [TaBmosua KYPJIOMOB®. Becena ¢
HUM Bcerzia Oblia BEJIMKOW palocThio — yMa u cepana. HeoObIKHOBEHHAs! KIIPOCTOTA
(B caMOM mpuWBIEKATEILHOM CMBICIIE) B OOIIECHWH, YBICUEHHOCTh TEMOU OBIIH TOU
JKUBUTENBHOMN CUIION, YTO ABUralia pa3roBOpP; XOTEJIOCh CIyIIaTh, IyMaTh, TOBOPUTD,
ynbi0arbes. JlydezapHbli 4enoBek, cIOBHO U3 Oyaymiero. Tyma oH 1 3Bajl, HCIIBITAB B
HAaCTOAIIEM «BEIUKHN BOCTOPT OTIAYH...» (KaK CKa3aHO O HOAOOHOM TBOPYECKOM CO-
CTOSTHHH B OMHOM BEicokoMm mctounuke [53]). Jla, 0OH IyTKO MPHUCITYIIHBAJICS K 30BaM
Boctoka, monumas, uto ecth «Jlaoy»; mOoTOMY CIIaB 3amaJHONA MBICIHU C BOCTOUHOM
SIBJISITICS JUISL HETO omopoit. He 3ps cymecTBOBal mpeKpacHBI TBOPUSCKUN AyIT HH-
3uka u marematuka C.I1.Kypnaromosa ¢ BoctokoBegom, simonuctom T.I1.I'puropreBoit
[30]. brraromaps apy»x0e ¢ HUMH ¢ HanbOojee paHHUX HOMEPOB KypHaia «Jleanducy,
koTtopomy B 2009 roay ucnonHuioch 16 net (!), 3ByuuT B HEM TeMa CUHEPTUH, CTOJIb
6inskas reocodun E.IT.BraBarckoii, Yuenuio XKusoit Dtuku (Arau Horn), nannomy
yepe3 ceMblo PepuxoB. Men cuHepreTuky, Kak nepegoBoro (iaHra CerogHsImHen u
Oynymieil HayKu, OPTaHUYHO CIUJIUCH C MBICISIMU W YasHUSMH 3TOW YAWBHUTENHHOM
CEMbHU — FOPAOCTHIO POCCUUCKON U MUPOBOM KYIBTYPBL.

OtmaBasg faHb NaMSITH 3aMedaTelbHOMY OTE€YeCTBEHHOMY Yyu€Homy Ceprero
[NaBnosuuy Kyparomoy (1928-2004), ¢ KOTOpEIM aBTOPY BBIIAJIO CUYACTHE OBITH 3HAKO-
MOH M KOTOPBIA C PalOCTHIO COTIIACHIICS, TIPU BCEH CBOEH OTPOMHOI 3aHSATOCTH, OBITH
yieHoM OPrkOMHUTETa W YYaCTHUKOM EXKETOMHBIX «IeNb(QUCOBCKUX)» MEXKIUCIUILIU-

*

Cwm. [Ipunoxenue.
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HApHBIX HAy4YHBIX KOH(epeHInit « ITrka u Hayka Oymymiero» (2000-2003)", npusemém
eI1€ HECKOIBKO UCKIIIOUUTENBHO BAKHBIX BBIBOJIOB CHHEPTETHKH, KOTOPYIO COBEPILIEHHO
HECIPaBEUIMBO WHOT/IA KOPAT 32 €€ HeMPHCIIOCOOIIEHHOCTh K O0BACHEHHIO 00jee TOH-
KUX TJIAaHOB OBITHA, YEM M3BECTHBIC HAM MaTepHalbHble — QU3NYecKHe. 3a1ada CHHEP-
TeTHKH B MEPBYIO O4Yepenb OObEAMHNUTH, 0000ITUTh M3BECTHBIE (DEHOMEHOIOTHYECKHE
3aKOHOMEPHOCTH Ha 0a3e MaTeMaTHKH, 0Ka3aTh BEIUKYI0 CHMMETPHIO, YTO CKPETLISIET
MHUPO3JIaHHE OT YPOBHEU SACPHBIX SABICHUH JO METarajJakTHYECKHUX, BKIIIOYast 3eMHbIE
HUCTOPHUKO-COIMATIBHBIE TIPOIIECCHI.

Ob6parumcs k camum kauram C.I1.KyparomoBa, 06bI9HO MTOATOTOBIEHHBIM B COIIPY-
xecTBe ¢ JokTopoM unocodekux Hayk E.H.Kuszeoii [42].

BoT HEeckonbKO BRICKa3bIBAaHUH (BBI. )KUPHBIM MIPHU(PTOM), 0CO00 IIEHHBIX 7S HaC,
BBI3BIBAIOIIUX PA3MBIIIEHH 110 ACCOLMALINN.

«OT cHHepreTHKH, pa3yMeeTcs, HeJb3sl TPeOOBATh O00bSICHEHUS] BCeX THUIIOB
CTPYKTYP, pa3MepoB 1 (GOpM KHUBOT0 U KocHOro. Ho oHa nier o0bsicHeHHe 00IIMX
NPUHLIMIOB 3BOJTIONMU MUPA (peHOMEHATBHOTO. — /1. H.) — IPUHIUIIOB YCA0MHCHEHU,
YCKOpEeHUA U IKOHOMUW.

Buxps — o1MH U3 caMBbIX NPOCTHIX U HAVISIAHBIX THIOB CTPYKTYP CaMOOPraHuU-
3annu. B HéM ecTh Hekoe MopokIalOLIee M cIydaiiHoe Hadan0. CimpanabHasi CTPYK-
Typa, ¢ OAHOIi CTOPOHBI, MPOSIBJISIETCA HA Xa0TH4YECKOH OCHOBe MaJbIX BUXpeii, ¢
APYIoil — 3Ta CTPYKTYpa caMa B KOMILIEKCe CO CBOMM Xa0THYECKHM OKPYKeHHEM
crnoco0Ha HHUIIMUPOBATH CTPYKTYpooOpa3oBaHue Ha 0oJiee BHICOKHX YPOBHSAX Bce-
JICHCKOH OpraHM3aliM. «...MOXXHO FOBOPHMTH O CYIleCTBOBAaHMH BHXpeoOpa3oBa-
HUIi, CIMpaJeBUIHBIX MYJIbCALUI PA3HOT0 MOPSAKA, HA PA3HBIX YPOBHAX OBITHS).

«IIpocTeiimme 06pa3oBaHus MUPA, IPOCTeHIINE CTPYKTYPHI BOSHUKAIOT CAMH
no cede, CHOHTAHHO, KAK HEYCTOWYMBOCTH, B pe3yJibTaTe pa3pacTaHus, YCHIEHUsI
(aykryanuii. A OoJiee ci0kHBIe 00pa30BaHMs MHPA BO3HHKAIOT, BUANMO, KaK
AajabHeliliee pa3BuTHE ITHX (JIYKTyaluuii, KAk HEyCTOIYMBOCTH HA 0oJiee BBICOKUX
ycJaoBusx ObITHsi. MUpP NpeAcTaéT B TAKOM ciy4dae KakK uepapxusa cpeod, KOTOpble
00,1a7a10T pa3HbIMHU CBOiicTBaAMH (Pa3HBIMHU 3HAYEHUSIMHM KOHCTAHT, Pa3HBIMM TH-
NMaMM JMCCHUIIATHBHBIX NMPOLECCOB, PA3HBIMH HeJIMHeHHocTaMuU)». Unes uepapxuu
cpeo TIepeKInKaeTcs ¢ OMM3KUMHU CHHEpreTHKe uaesiMu Boctoka. «Kasxaas HoBas cpe-
Ja ¢ HOBBIMH CBOICTBAMM, C HOBBIMH HeJIMHEITHOCTAMH 00/1a1aeT CBOMM CHEKMPOM
dopm». Uaes o cuextpe popm puznyeckoii, XuMuyeckoi, 6M0I0rnyecKoi, conu-
AJIbHOM M IPYrod OPraHu3alMyi Kak pa3 M BO3HHKAaeT U3 pPa3BMBaeMOro NnpeacTas-
JIEHUS 0 BO3MOKHOM HepapxXuu cpel.

MacmTa0Hast ke HHBAPHAHTHOCTh (PPaKTAJIBLHBIX (CAMONOKOOHBIX) 00HEKTOB
MOKeT MPOCTYNAaTh He €pa3y, a TOJbKO 4Yepe3 HECKOJbLKO YPOBHeil opraHu3zanu.
IToxo:xkecTsb cTPYKTYP U hOpM OPpraHu3aniii MEPa MoOKeT 00HAPYKUTHCS JIMIIB Yepe3
HEKOTOpOe KOJUYeCTBO MPOMEeKYTOYHBIX (hopM. CiienoBaTesibHO, AONMYCTHMO «IIpe-
MOJIOKUTh, YTO CYIeCTBYeT HeKasi npacpeda (kypc. A.H.), B KOTOpOii BHIPOC/IN BCe
ocTajibHble Ha0aIoAaeMble U u3yyaemble cpelbl. Torna Bee cpeabl, ¢ KOTOPHIMU MbI
HMeM /1eJI0 B )KU3HHM 1 HAyYHOM JKCIIePUMEHTe, MPEeACTAIOT KAK HeKOTopbIe (JIyKTya-
MM (BO3MYIIEHHS ), BUAMMbIE HAMU NPosiBieHus1 (MoguduKanumn) 3Toii eTUHOMH Mmo/-

* KoH(hepeHIni 3THX K CETOAHSIIHEMY HIO COCTOSIIOCH YK€ BOCEMb.
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JIO:KKH — mpacpenbl. [loaTomy Bce BUgnMBbIe cpebl 0Ka3bIBAKTCS CBI3aHHBIMH JIPYT
¢ APYrom 4epe3 3Ty npacpenay. To ecTb eAMHCTBO MUPOBBIX cpefl, CHCTEM U MX JJ1eMeH-
TOB, BO3MOKHO, €CTh €ANHCTBO UX MPOUCXOKIEHHs, 00N KOPEeHb, 3 KOTOPOro Bce
OHM MPOU3PACTAIOT. A KOTePEHTHOCTH MPHUPOJXHOT0 MHPA MOKHO TPAKTOBATD ... KaK
CBSI3AHHOCTH OMATH-TAKM Yepe3 eHHOe HAYaJI0 B IIpacpeie 1 BO3MOKHOE — B CJIy4ae
K0J1€0aTeJIbHOI0 pesKuMa — BO300OHOBJIsieMOe MOrpy:keHre B Heé BHOBbY». Kak TyT He
BCIIOMHHTB O TIPENICTABIICHNAX BOCTOKa — MHOTO3BEHHOM 1eTTH TIEPEBOILIONIEHUI Ha 0T~
rom [yt TyXOBHOTO CTaHOBJICHHMS YETIOBEUECKOH «MOHAIB, B IOCMEPTHOM COCTOSTHUH
MIEPHOIMUYCCKU YXOJISIIICH B HENMPOSIBIICHHBIE MUPBI? Kak He 3aMeTHTh, 4TO 9¢hup TPEBHUX
1 6aKyyM COBPEMEHHO HayKH, Oyay4H, TI0 BCeil BEpOATHOCTH, POACTBEHHBIMHU JIPYT JPYTY,
MOTYT SIBIISITH COOOM KaK pa3 Ty CaMylo He3pUMYIO npacpedy?

«YClI0KHEHHEe OPraHu3aliu CBS3aHO C YBeJIMYEHHEM CTeNeHH HeJIMHEHHO-
cTu». He o3HavaeT 1mu 310, 3a1a711IM MBI BOTIPOC, YTO TIOCTCHHTYIISIPHOE COCTOSTHUE MUPa
10 107 ¢ — xoHerr (as3bl HHOIALMH, XapaKTEPU3YEMOE, TIPEIIOIOKUTENBHO (CM. C. 172),
BBICOYAMIIICH 3KCITOHCHIINATBHOCTRIO ¢ H~200 (kM/¢) /MIik, — 0071818710 CTOJIb OOJIBINOMN
HEJIMHENHOCTBIO, 4TO0 Beenennyro cpa3y nocne bomnbiioro B3peiBa MOXKHO paccMarpu-
BaTh Kak B ONpPeAETIEHHON Mepe yKe CIOKHUBIIeecss 00pa3oBaHue, Aa)xe He yCTyMalomiee
0 CIIOKHOCTH TOCHEAYIOMUM (ha3aM pa3BUTHA, B TOM YHCIIE — HBIHEIIHEH? A TIOTOMY
aman pacuupenusi BcenenHou HagepHoe donycmumo coomuocums ¢ HS-pesxcumom 6
cunepeemuxe. HS-peskumM MoAeIbHO AeMOHCTPHUPYET oXJ1axcoeHue — TaKk BeaET ceos
U Bcs pacmupsromasics Beenennas. Ha nepudgepuu nogo0Hoil «CTPYKTYphI NOSABJISA-
eTcsl, BO300HOBIsAeTc BCE 0oJjiee M 0ojiee OTAAJEHHOE OT HAC npouinoe». U B ca-
MOM JieJie, TOPU30HT COOBITHI — 3TO cOOBITUS Havana ¢uszndeckoit Beenennoi. B kuu-
rax E.H.Kuszesoii u I1.C.Kyparomosa HS-pexxum acconuupyercsa o cHOM, ¢ Maiieid, ¢
Kareropuei uns. Tak Benp Maifst — 3TO M €CTh Hallla ACWCTBUTENBHOCTH (paciiupeHue
Bcenennoit) ¢ TOUKH 3peHUsI HMEHHO BOCTOUHBIX JokTpuH! (VI 1I1.)

Torma npemmaraembrii cunepreTukoir LS-peskum (s2#), Ha000pOT, MOMKEH OBITH
CBOWCTBEHEH TOCHHTYISIPHOMY COCTOSHUIO Mupa. He mepuomy nmu ObICTpOro cxkaTusi,
pa3orpeBa (CJlEOyIOLIEr0 IOCJE MEAJCHHOTO PaCIIUpeHHs U OXJIaXKIEHHS), CBOE-
00pa3HOTo HAIPSDKEHUS U YCTPEMIICHHS K KOJUIAICY B «MOMEHT 000CTPEHUs» — TO €CTh
Bompmoro B3psiea? I umeHHO B 1eHTpe (B CHHTYIApHOCTH) AJds LS-pe:knma coaep-
JKMTCS MpoILIoe, HO He Ha nepudepuu. Bec€ 510, B paMKax CHHEPTeTHKH, MOJKET 03Ha-
4yaTh, 4TO Beenennas nmpocto obs3ana nynscuposams!

IIpuunHa ke KoNeOaHUIl — CHIIbHASI HeJIMHEHHOCTh. «BcsAkasi OTKpbITasg cH-
cTeMa ¢ CWJIBHOH HeJMHEHHOCTHI0, CKOpee Bcero, myJabcupyeT. Mup uaér K eIuH-
CTBY He MOHOTOHHO, 2 IOCPEICTBOM YepeJOBAHMS PAcnaoB (X0Ts Obl YACTUYHO) U
0oJiee MOLIHBIX 00beIMHEeHUID.

3Haunt, ecnu BceneHHas, M B caMOM Jene, MyNbCHPYET, TO OHA JOJKHA OBITh
OTKPBITOM cucremoii! To ecth CYLIECTBYET MUP MHONCECMBA 6CENEHHBIX, KAK HBIHE
CUMTAIOT HEKOTOPHIE CIEeUHAINCThI-KOCMOIOTH. I 3TH BceleHHbIE B3aMMOCBSA3aHbBI U
B3aMMOJCUCTBYIOT OJarofaps TMIIOTETHYECKON yxKe npanpacpede. ..

Ho BepuéMmcs B Hamty Beenennyro, k TeKymeMy 3Tamy e€ 3BOIIOLNH, TTOKa3bIBAIO-
meMy yciaoxxHeHrne GopM B mporecce e€ (pUu3nIecKoro mposiBICHUSI.

«IBOJIIONMA MHPA e€CTh He MPOCTO CO3aHNe BCE YCIOKHAIOLIUXCS CTPYKTYP,
HO M I3MeHeHHe memnoe IBOTIONNU. Bocxosi Mo CTyNeHAM CJI05KHOCTH OT HeKUBO-
ro K ’KHBOMY M OT ’KHBOT0 K YeJ0BeKY, Mpouecchl BCE 0oJiee IUIOTHO “yNaKOBbIBA-
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0TCs1”, CBEPTHIBAKOTCS, UX X0 yckopaemcs. To, yro npoucxoaut Bo Beenennoii 3a
JEeCATKH MJIPJ JIeT, 3a rog bpamsel’, kKak mosiarajim MHIYChI, YKJIAJAbIBaeTCH B I€Hb
U HOYb YeJioBeKa... M3yuyas yeoBeka Kak MUKPOKOCM, OHU MbITAJTUCH NOHATH X0/
NMPOLEeCCOB B MUPe B LEJIOM».

[Iponomxkas nonp30BaTbCs MPUHLIMIIOM aHAIOTUH, AOIYCTUMO MPEATIONO0KHTE, UTO U
HE/IaBHO OOHAPYKEHHOE YCKOpeHue ¢ pacuiupenuu Beenennou™ MOXeT 03Ha4aTh MPOJIOI-
JKarouleecs €€ ycnodicHeHue, HalpuMep, HauuHas ¢ 6—8 mipz aet ot bosnbiioro B3peisa,
KOIZIa CTAJIO BO3HHUKATh B IaJaKTHKAX «BTOPOE MOKOJICHHE» 3BE31, oOoraméHHbIX Oosee
TSDKENBIME, YeM TeJIH U BOIOPO]], SIIEMEHTaMH, HEOOXOMMBIMH JIJIsl (POPMHUPOBaHUS Oe-
KOBBIX (hopm xwm3HU. [losiBIIEHNE Ke TaKoro siBeHUs], Kak YeloBeK, ONHILIETBOPSIONIETO
MMEHHO pa3yMHOE Hayajlo, KaK pa3 M JOJDKHO CIIOCOOCTBOBATh YCKOPEHHIO PAa3IMUYHBIX
3BOJIIOLIMOHHBIX IIPOLIECCOB Ha 3eMiie U B kKocMoce. Tem Goree, eciu Mbl COTUAAPUNPY-
€MCsl ¢ IPEACTABICHUEM O TOM, YTO MBICIIb — MaTEpHANIbHA, BEPHEE — TOHKOMATEpHabHa,
W 4TO KOHTAKTHI YEJIOBEKa ¢ MUPOM MOTYT IPOHCXOAWUTh HAa COOTBETCTBYIOIIUX TOHKHX
TUTaHaX ¥ MEXIY HUMHU.

CrenoBarenbHO, IPUBIIEKAst U Jlaliee MUPOBO33PEHUYECKUE HIEH Te0co(pru, BOCXOas-
et k JpesHelt MyapocTH, MOKHO TIOMBICIIUTD M O TapajljieTIbHO pa3BOpaunBaroIeMcs (C
MOSIBJICHUEM YeJIOBEKa) TpaHIM03HOM Mpoliecce dyxomeopuecmsa Bo Beenennoit. Kotopsrit
TIOTOM, Ha dTare ckarus Beenennoit (LS-pexnma?), craHeT akTHBHEHIIIEH CHIION HAIIero
(HO YK€ O6e3 HaC) MUPO3IaHMUs, YCKOPSIsl MPolecchl «cOeranms K HeHTpy» (kK Adcomoty!?),
BcE Ooree 1 Ooee BBISBIISS TyXOBHOE HAYAIIO MUPA, IPUBOS UMEHHO (PU3UUECKHH TUIAH K
«HEeyCTOMYHBOCTSIM» U TIOJTHOMY «pacnagy Npu 000CTPeHUM» —TO €CThb K KoJUTarcy (cxa-
THIO), K CHHTYJISIpHOCTH. HO IIpu 5TOM B JOCHHTYJISIpHOM MHpeE, B LS-peskume, MBI BipaBe
TOBOPUTH 00 YCJI0KHEHUH, €CIIU TOJIHKO UMEEM B BUIy TOHKOMAaTepHaJIbHYIO, TyXOBHYIO,
cocrapiiirolyro Mupa. He cinyuaiino B Tpynax E.H.Kus3eBoit u C.I1.Kyparomosa coep-
IIEHHO CIIPaBEJIMBO IPOBOAUTCS Mapajuielb Me:xkay LS-pexumom c obocTpeHneM u
uncaiimom — ObICTPBLIM 1 HeOKMIAHHBIM NPOPLIBOM B TBOpPUYECTBe, B Oynyliee, KOraa
KyJIbMUHALMel HHCATTa CTAHOBUTCS 03apenue, B3pbIB! Mbl roBopuM —bosbioii B3peis
(VI m.). U ecnu nocnenyrouwmii HS-pesxum (s BeenenHoit) xapakrepu3syercst morpy-
7KeHHEM B INPOILIoe, B «HENMPOSIBJICHHOCTH» Ha nepudepnu, To MOCIEAHEE, HABEPHOE,
HaJl0 OTHECTH He OyKBaJIbHO K MHUpPY (PU3MUECKOMY, a K HUKyAa HE Hcde3aruM Mupam
— TornkuMm, OrHeHHOMY 1 BBIcIemMy (B TepMuHOIOTHH Y4ueHus JKuBoit DTHKH), KOTOPBIC B
MIOJIHOW Mepe MPOSABATCSA U «0GOPMSATCSI» TOJIBKO NP CKATUSAX BcelleHHOH B €€ MysbCcu-
pytomieM pazsutud (...—»LS—>HS—>LS—>HS—...). A notomy «masuar» Ha HaIlIeM TOpU-
30HTE BCeneHHou. ...

B3anmononosmnnTeasnocTs peskumoB HS u LS, nzyuaemsIx cuHepreTHko, emeé
TOJIBKO MPUIIOHUMAET 3aBECY TAMHCTBEHHOCTH: U3Yy4eH MoKa Jauub nepexogq HS—LS
(cm. c. 191), To ecTh, mMes B BUAY BeeneHHy0, — MepexoT OT pacIupeHus K cxarnio. 1 Ha
3TO TOJIXKHBI ObI 0OPAaTUTh BHUMaHKE KocMoioru. OopatHast ke meramopdoza (LS—HS,
TO ecTb caM bosnbiioit B3pbIB) HeMMOBEpHO TpyZHA €€ U TIOTOMY, YTO, Ha HaIl B3I,
HEoOXOMMO MPUBHECEHHE B HayKy uien o ToHkux Mupax (miaHax, chepax, ypoBHSX).
HyxHo oOHOBeHWe mapaaurmbel Hayku. Mcnonp3oBanue 3aBeToB JpeBHeit MynpocTu.
IIponomxenne CUHTE3A!

" CM. B KOHIIE KHUTH JIOTIOJHUTEIbHBIE TIPUMEYAHHSL.
" Cwm. crarbu A.J].Uepuuna u A.B.3y6xko B [IpunoxeHun.
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CemMepuyHbIE COOTBETCTBHUS B IPHPOJIE
(Teno yenmoBeka — KieTka Wi siio — pusndeckoe Coinnile — CollHeuHast cCHCTEMa)

OnHM U Te K€ 3aKOHBI YIPABIAIOT CO3JAHHEM aToMa, KIETKH, YEIOBEUECKOTO Cy-
miectBa, Mupa unu Beenennoit. Ecnu paccmarpuBars Hanry COJHEUHYIO CHCTEMY
C TUCTOJIOTUYECKON TOUYKHM 3pEHUs], TO OHA SIBISETCSI KOCMUYECKOM KIIETKOM B MEX-
3BE3/IHBIX MPOCTPAHCTBAX, COCTABIISIONIEH, BMECTE C MUPHAJaMH IPYTHX KIETOK I0-
JI0OHOTO poza, TeJo BeeneHHOM.

Teocenesuc

Crnenyst unee snurpada, a Takke MPHHUMAs BO BHUMaHHE HEKOTOPBIE UCCIIEIO0-
BaHHS aBTopa [91, 92], MOKHO pacIIUPUTh MPUBEAEHHBIE B TAOIUIE aHAIOTHH MEXTY
CEMBIO MIPUHIUNAMU (WUJIU TEJIaMH) YEJIOBEKa, CEMBIO KE JIIEMEHTAMH BUJIUMOM CTPYK-
TYPBI KJIIETKH WUJIH SHIIa, @ TAK)KE CEMbIO YPOBHAMHU (hu3rdeckoii opranu3zanuu CosHia.
Mp5I puCKHEM BBIATH YK€ B IPOCTPAaHCTBO Bcell CONHEUYHOM CUCTEMBI BILIOTH 110 €€ ca-
MBIX YJIaJEHHBIX OKPAaWH, HACCIEHHBIX OSCUHCICHHBIMU KOMETAMHU B TaK HA3BIBAEMOM
«Ob6nake Oopra» (mopsaka 100 Teic. a.e. — paccrostauit ot ConHila 10 3emiun). 31€ech,
MOJKHO CKa3aTh, MOJTHOCTHIO 3aKaHINBaeTCA PU3NIECKOE «TEJI0Y» HaIllel TUTaHeTHOH CH-
cremsl (Nel B Tab6m.1). Kak npo3opnuBo otmeueHo B «Teorenesuce» (a 3To ObLIO CKa-
3aHO B caMoM Hadaie XX BeKa), «@HewHell, kiemouHot cmenkou smou Kocmuueckotl
Conneunoti Knemxku mooicem 6vims c2ycmox MaeHemMUYecKux Cuil, Uiy dxee Smom cey-
CMOK MOACEm MAmepuaiu308amspcs HACMONbKo, umobwvl cozoams gokpye CoaHeunou
cucmemvl HACMOSIWYIO CMeHRy U3z mamepuu, 6onee uiu menee pazpexcénnou...» [73].

N3BecTHO, 4TO CyIIeCTBOBaHME KOMET, MPUOMIKAIOIIUXCS HETMOCPEICTBEHHO K
CoutHIly, 3aKaHYMBACTCS KaK pa3 Ha MOACTYNaX K (PU3HMUECKOMY «TEITy» CaMOTO CBETHIIA
— B ero xpomocdepe.

Il'emmocdepy cucrems (pagnycom mpumepHo 100 a.e.), Tae cXoguT Ha HET Mar-
Hutochepa ConHna, cIuBasich ¢ GOHOBBIM MEK3BE3THBIM MAarHUTHBIM TOJIEM (@ 3TO
yke 3a pyOexxamu IIaHETHBIX OpOUT), TOMYCTUMO B ONpelIeIEHHON Mepe yIOA00UTh
€ro Xe TOHKOW W SpKOi moBepXHOCTH — (poTrocdepe, HA KOTOPOH BO3NEHCTBYIOIIHE
CHUJIBI TOXKE YPABHOBEIICHBI (37€Ch — 3TO I'PaBUTAIMSA M BHYTPEHHEE ra30BO¢ JaBJie-
HUE COJIHEYHOH 1m1a3Mbl). M B TaHHOM citydae MOKHO MTPOBECTH Napalliesib C HU3IIUM
acTpainbHBIM TenoM denoBeka (Ne 2). JKuzHeHHYI0 e ero nmpaHy — 3Ty MPOTOIIa3My
KJICTOK, UK OEJIOK B sIiIle, a 3HAYHUT U TOPAYYIO Ia3my nox ¢otocdepoii, — nomy-
CTUMO yTO00UTH COHMY KOMeT B COTHEUHOU CUCTEME, BEPOSITHO, TTOCTYKUBIITUX 3a-
POKIICHHIO OPTaHWYECKOW )KM3HU U 3aIONHSIONNX BeCh 00bEM CHCTEMBI HAIO00ue
«XOIIOHOM MIa3Mbl» (Ne 3).

Bakyosu KJIeTKH, WK TIOJIOCTH B O€JIKE, SABJSSACH B YEM-TO CPOJHY TEMHBIM MATHAM
Ha CoIlHIIE — STHM BHXPEBBIM BOPOHKAM B (poTocdepe, — BO3SMOXKHO, CPOIHU U «3AIIUT-
HBIM» MarHUToc(hepaM BOKpPYT IUIAHET, 10 CYTH CBOSOOPa3HbIM KaBepHAM, 3aKOHOMEPHO
pa3dpocaHHBIM B JIOHE CHUCTEMBI M (DYHKIIMOHAJILHO 00Pa3yIONINM E€IHHOE «TEIO yKela-
Hui» (Ne 4). lenmpor Kama Pyner Kocmuueckoti Knemxu — 3mo 6onvbuiue no08Ud*CHblE
npocmpancmea (Hacmosuue MazHumusie cghepbvl), cywecmeyrouue 8 MelCniaHemHoM
npocmpancmee. bauzocmo unu yoaréHHOCMb KAKOU-IUO0 NAAHembl K 0OHOU U3 IMUX
OONLUIUX MACHUTNHBIX MENCTIAHEMHBIX IMOYUOHAIBHBIX chep Modcem 2yboKo 8030eli-
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CMeo8ams Ha dMy nianemy u eé arooel, aubo 8 guzuueckom, b0 8 YMCMEEHHOM, TUOO
6 HPABCMBEHHOM OMHOUIEHUU, 8 3A6UCUMOCIU OM (a3bl AKMUSHOCIU dMOU chepbl 8
Oarnuwlil Momenm epemeru [73].

Taéauna 1
Ne [IpunHuumnel, unu duznyeckue — Omnueckoe ConHie
Tena, Je0BeKa — iiIo
1 ¢dusnyeckoe Teno CTEHKa BHEIITHSS xpomocdepa
CKOpJIyna

2 acTpajbHOE BHYTpPEHHEe BHYTPEHHHH clioil | doTocdepa (BUIUMAs TOBEPXHOCTh
(HM3IIEe) TeNo, MK | COIEPIKIMOE CKOPITYIIBI Comnnia)
2¢UpHBIA JBOHHUK'

3 sku3HeHHas [Ipana’  |mporormiasma Geox ropsigast Iasma
(HxwuBa)

4 Kama Pyna (Teno BaKyouu’® HOJIOCTH B Oejike | TEéMHBIE IMSITHA (BUXPEBbIE BOPOHKH
KeJlaHUH — Hu3mue | (1oJI0CTH B — BXOJIbI U BBIXOJIbI CHJIOBBIX JINHUM
HKEIJTAHMST) MpOTOILIa3Me) JIOKQJIbHBIX MarHUTHBIX TOJICH)

5 Kama Manac TpaHy’bl B TPaHyJBl ¥ OCTIKe | TPaHyJIbl (KOHBEKTUBHBIC STYCHKH )
(uu3wmii Ym), wian  |mpororuiazme?

JKMBOTHAS TyIIa

6 Bricimii Manac SIIPO KJIETKU JKEIITOK BHYTPEHHSI1 HCKOHBEKTHBHAs
(Pasym), win (C JTyduCTHIM IEPEHOCOM) 00JIaCTh,
JyXOBHBI Pasym IIEJIOCTHO BPAILAIOIIAsCS ¢ IEPUOIOM

B 27 CyT.
7 & Bynaxu, umm SIPBIIIKO’ MHUKPOCKOIH- aapo CoJHuAa (JIy4uCThIH IepeHoC
¥ | IyXOBHas 1yllia — YecKui SHEPTUH, TEPMOSICPHBIC PEAKIINH)
é HOCHUTEIL ATMBI 3apOJIbIIIEBBII
5 y3bIpEK B
E KeJTKe (BHYTpH
é — 3apOJBIILIEBOE
IISITHO)
Cornacuo Y.[layspy (Xpam YenosedectBa B 1910-1918 1) u «Teorenesucy» [73]

U Neotinux (Jlunea Ilapupa) ABASETCS «MPOTOMIA3MHUYECKUM MPOOOPa3oM» (U3HIECKOTO
Tema [22].

2 [Ipana — >XVI3HESHHBII TPUHLMIIT, HACHIILAET BCE APYTHE COCTABILIFOLINE.

3 B HUX HaXOAUTCS JKHUIKOCTh WM MyCTOTHI. ITO HEHTPHI OTPOMHOMN aKTHBHOCTH — POTPECCHB-
HOW MJIN PErpECCHBHOM CIIOCOOHOCTH CTPOUTH CeOsl.

4 37ech y pacTUTENbHBIX KICTOK COACPKUTCS XJIOPOGHILI, CIIOCOOCTBYIOIMN MPOLECCY bIXa-
HUA.

5 [Jenmpocoma — U3My4aOMINI [IEHTP; TOYKA KOHTaKTa AJsi ATMbI (ATMaHa), B KOTOPOM 3aKJIiO-
4yeHo Bcé.

B oTHomeHny caMux IJIaHET, PAcIoJIOKEHHBIX B MHTEpBasie paccTosHuit ot 0,4
1o 40 a.e. or Conuua, B «Teorenesuce» cka3aHo cleAymwoluee: Bpawarowuecs oxpye
Connya naanemst cOOM8emMcmeyiom, 8 COBOKYRHOCHU, HUSWeEMY MAHACY, HUSUEM) «»
Conneunoti cucmemovl. OHU — nododUe 2pamyil, paccesaHHbIX nO NPOMONLA3IMe MUKPO-
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ckonuyeckol kaemxu. Tak 4TO pa3IMuYHOrO CBOMCTBA «TPaHy/Ibl» — U MUALUECS BOKPYT
CounHiia, u Oyprsmue Ha HEM, U T€, YTO B MPOTOIUIa3Me KIETKH U OeIKe siIia 3eMHOTO
opranu3ma (BIpOYEM, 3TO U «pOW» THIUMHOK B Yallle LBETKA — €r0 «KOpPOHE»), — BCE
3TO0, O-BUJIUMOMY, MPOSIBIICHUE HEKOW «GKUBOTHOW aymn» IIpuponsl, Husmero e€ Yma
(Ne 5). U nama mmanera 3emisi, 06manas 0co6oii, coocTBeHHOH QyHKIMel B COHEIHOM
CUCTEME U pacrojarasich B COBEPIICHHO YHUKaJIbHOW €€ 00JacTH — ONTUMANIBHOM st
BO3HUKHOBEHHSA M PA3BUTHSI OETTKOBOH (DOPMBI KM3HHU (HA KPYyTe KU3HH), SIBIIETCS HOCH-
TEJIEM MHTEJJIEKTA B 3TON CUCTEME, IPOBOAHUKOM MOUCTUHE «HU3IIET0» YMa, KOTOPHBIi
MIPEJICTOUT €€ BO3BBICUTH U OJYXOTBOPHTb.

C BricimM ManacoM B 4€JIOBEKE, C SIPOM KIICTKH, JKEITKOM B SHUIIE CIIPABEITMBO
COOTHECTH BHEIIHIOIO M CPENHIO 4acTH 3Be3bl (Ne6) — OCHOBHON 00BEM BHUAMMOTO,
¢usnueckoro ConHIA, HATIOJIHEHHBIH JTYYHCTHIM IEPEHOCOM SHEPIHH Ha MPOTSHKEHUH
npumepHo 700 TBIC. KM OT ero 1eHTpa. iMerHo 3Ta o6macts CoJIHIIa CBOMM IETOCTHBIM
BpAaIllCHUEM C MEPUOJOM B 27 JHEH, HABEPHOE, U OMPEIEISIET BCE APYTUE OKOJIOMECS Y-
HBIC PUTMBI B TUIAHETHOW CUCTEME, KaK-TO JYHHBIH, CTOJIh OCHOBOTIOIArAOIIHUN JjIsl OHO-
ctepsl 3emu [92]. «Sapo, comeprkaliiee SAPBINIKO, ABIseTcs Beicmm “SI” Tema kiet-
ku. ConHue — 310 a1po Toil Kocmuueckoit Knetku, kotopyto Mbl HazbiBaeM CONMHEYHOM
cucteMoit. CnenoBarennHo, CosHile — 310 Teno Briciiero “f” nameit CoIHEUHOM cUCTe-
MBI MHPOB» [79].

Camo xe sinpo CoiHIla, paAlyCcoOM MPUMEPHO B HECKOJIBKO THICSY KUJIOMETPOB,
BITOJTHE MOKET aCCOLMUPOBATHCS C TAK Ha3bIBAEMBIM SIIPBILIKOM B SIAPE KJIETKU UITH «3a-
POIBIIIEBBIM TATHOM» JKENTKA, a 3HAYUT — C ByIaXW4yecKuM NMPHUHIMIIOM B YEIOBEKe
(Ne7), xoTopslii sBIIAETCS HOCHUTENeM B HEM Briciero Jlyxa — ATMEL.

A 4ro kacaercs cucteMbl CONHIIA C OKPY/KAIOIIUM €r0 CEMENCTBOM IJIaHET, TO OHA
pacronaraeTcs BHYTPU «KOPOHBD» CTApOTr0 PACCESIHHOTO CKOIUIEHWS Hallleld 3BE3THOM
cnupaibHOi cuctemsl — ["amaktuku (Mneunoro [lytu), 1 okono omHOTO M3 €€ «pyKa-
BOBY», HE CIly4ailHO OKa3aBIIKCH BOJIM3U TaJIAKTHYECKOTO Kpyra XM3HH, HA yAaJCHUH
32,5 TeIcsYax CBETOBBIX JeT oT LlenTpa ['amakTuku — BO3MOXKHO, OTOOpaKeHHS HAIIIETO
Hentpansroro yxoBuoro Connua [35].

Ot «Taiinoii JIokTpuHb K IBHOI CHHEPTrAU"
Her nnuero 6onee HOCHHOI'O Ha 3emMire U B MI/Ian, HEXKEJIU CUAIOIIEE COKPOBUILIE ArHU.
b.Abpamos

N3BectHa nocnosuna: «Iloka rpoM He rpsHer...». Tak U CUHEPreTUYECKUN IOA-
X0l B Hayke Hadan ¢opMHupoBarhecs nmpuMmepHo ¢ 1970-x romos, Korma NMpUCTYHIIIN K
pa3paboTke na3epHoro «repmosiia»” (saal!). nes kamacmpoghvl ofBena K HOHUMaHHIO
Ba)KHOM MaTeMaTH4eCKOM 3a/1auil — pacCMaTpHUBATh HeJIMHeHHbIe ITPOLECChl KAK OCHOBY
Pa3IUYHbIX SIBICHUH . HETMHEHHOCTH MTPOBOIMPYET SBOTIOIMOHHBIE IPOIECCHI, HATIPH-

* Cunepeus (Tped. synergeia) — COOPYKECTBEHHOE, COBMECTHOE JICHCTBHE.
** IMeeTcsi B BHY MPOIIECC TEPMOSICPHOTO CHHTE3a TSDKENBIX SIIEMEHTOB II0JI BO3ICHCTBHEM
Ja3epHOTO U3ITyIEHUs.
koK
Cwm. [Ipunoxxenue.
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Mep, pa3BUTHE QHU3HUYECKON BeeneHHOM 0T M3HAYaIbHBIX MaJeHIIMX HEOTHOPOAHOCTEH.
U stot addext nmenyercs: «ycuineHneM (GuIyKTyauuii»’, T0 eCTh HOSBICHUEM, POCTOM
U YCIIO)KHEHUEM CTPYKTYpP B Cpelax, KOTOpble, KaK TOBOPST, OTKPHITHI, AUCCUIIATHBHEI,
«IIPOTOYHBD) U COMIEPIKAT MPU3HAKH Xa0TH3anru. K TaKOBBIM OTHOCSITCS HE TOJBKO CYTy-
00 ¢uznueckue, XUMUYECKUE, OMOIOTHUECKUE CUCTEMBI, HO M COLMANIbHBIC CPEIbI.

Wrak, MaTemaTnka npoioibKaeT JOKa3bIBaTh, CKOMb AP QeKTUBHA OHA, HATIPUMED, B
YHHUBEPCATHHOM MOJEIHPOBAHNH MPOIECCOB (PU3UUECKOTO MHpPA, XOTS B paMKax CHHEp-
TETHYECKUX NPEACTABICHUH 3TO MOKA JIMIIb MPOCTEHIINE HEIMHEWHBIE B3aUMOCBSI3H.
Tem He MeHee, yKe TIOKa3aHO, YTO CO BPEMEHEM BO3ZHHKAET JUCKPETHOCTb, JPOOHOCTH
(bpakTaabHOCTB), POXKIAACTCS ONPEAEIEHHAS PACCIOSHHOCTE, TIOPOTOBOCTH, a B PE3YIIh-
Tare — KaracTpodusM, BEHUAIOIIMI TOT WM MHOW 3Tam cucTeMbl. VI mpoucxomur 31o
MOJIHHEHOCHO; 32 KOHEUHOE BpeMsi OECKOHEYHO BO3PACTAIOT MapaMeTphl: CUCTEMa CIIOB-
HO COOMPAETCS «UATH B Pa3HOCY», YTO MBI M HAOIIOIaeM BO MHOTHX TIIOOAIBHBIX MTPOIIEC-
cax Ha 3emJe, a TAKXKE B YEJIOBEUECKOM 0O0IecTBe. TakuMu «pexumMamu ¢ 000CTpeHH-
eM», a 110 CYTH — BO3TOPaHHSIMH ", (GPHHUIIKPYET OOJIBIIMHCTBO OOBEKTOB, IPEIK/IC YeM
nepeiTn Ha KaueCTBEHHO HOBYIO CTYIICHB 3BOJIIOLIUH, MPEOOIIEBas EPEeXoaHyo (azy
xaotuzanuu. M kaxnaas cTyneHb OCCKOHEYHOMH JIECTHULIBI BOCXOXKICHUN COCTOUT U3 TPEX
MOCJIEI0BATENbHBIX CTAANN: JONTON KBA3UCTAI[IOHAPHOM, yCTOMYNBON AKCTIOHEHIIUAIIb-
HOM, KOT/a, BEPOSATHO, YCTAHABIHNBAIOTCS CIOKHBIE BHYTPEHHHE CTPYKTYPHI CUCTEMBI, U
MOJUIMHHO B3PBIBHOW — OTHEBOM, KOIZla CTPYKTYPa, MHOTOKPATHO YCIOKHUBIINCH, FOTO-
Ba 0O K pa3pylIeHHI0, TH00 K BO3POKICHHUIO U3 «IIEIIay, OyATo JereHaapHas NTHa
@DeHUKC. ..

BrusiBnenue B nmpupone (GUHaJIBHBIX MPOLIECCOB — FOPeHHUsl, HA YTO CHHEPreTHKa
oOparraeT ocoboe BHUMaHHE, IPEACTABISETCS BEIBOAOM (YHIAMEHTANBHBIM, CYJSIIAM
emé Oonee 3HaUNMBIE, MeTaduznveckre 0000IIeHus, Kacarmyecs yxe MUpoB JlanbHux
— Tonkux 1 OrHEHHBIX, HE TOJIBKO (U3NUYECKHUX. FIMEHHO 0 HUX SICHO M YOeIUTEIIHbHO CKa-
3aH0 B Yuennn XKuoii dtuku (Aruu More) u 3aTeM HEeMHOTMMH yueHHKaMu Pepixos™,
a 6omee cra net Ha3an E.Il.bmaBarckoit B «TaitHol J{okTpuHe», B Hadane XX Beka — eé
nocnefoBarenssMu u3 Xancuona (Xpama Yenoseuectsa) B Kammdopuun.

[IpopodecTBoM 3Bydar ajisi HaydyHOro MHUpa HoHsATUs 00 Orne [IpocTpaHcTBa, 0
TICUXMYECKON YHEPTUH KaK 0 €T0 OpPME; O TOM, YTO YEJIIOBEK — CO3/TaHHE OTHEHHOE, a €T
cepaue — Tpancopmarop Hepruii kocmudeckoir OraerHor Momu B sHeprun Ceeta
UJIU TbMBI; YTO «3€PHO AYyXa» HEU3MEHHO B CBOECH IEPBUYHON CTUXUIHON OTHEHHOU
CYIIHOCTH; YTO TUIOTHAS MaTepHsi — CKPBITHIN, MW 3aCTHIBIINN, KPUCTAITN30BAHHBINA
OrOHB; YTO MMEETCS ABa pofa OTHEH — OUYMILAIoLINe, JedeOHbIe, TBOPSIINE, a TAKKe
noefaroye, pa3pymaronme, 3Ha9YUT — CBETIbIe W YEPHBIE; YTO OOBIYHOE, 3HAKOMOE
HaM COCTOSIHHE OTHS — 3TO CBET, WJIM MPOSBIEHHBIH OTOHb, KOTOPHI B CBOIO OY€pEb
ecth MaHugecranus AdcomorHoro Enuncrsa; uro B mpouecce 3Boironuu Mmupa OHO

" Kax ckazano B Aran More: «Iie To Maneiinee, KOTopoe MOBOPAYMBAET PhIYAr COOBITHIL?
I'ne to maneiimee, koTropoe pasmaraeT yxe cioxeHHoe? He HyxHO uckare ropy bnara, oHo
TTOSIBUTHCSI MOXKET, KaK NecynHka...» [6, 4. 1, § 167].

** Cwm. lpuioskeHre U 3aKIIF0YCHAE KHUTH.

*** B.AGpamoB 1 H.YpaHoB ABISUTHCE TITyOOKMMHE TIOCen0BaTeNsIMu Y uernst JKuBoit tukn
BO BTOPOM MOJOBHHE XX BEKa.
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muddepeHIpyeMo Ha CEMb CTUXHI-TaTTB (3TO mepBoe «TBopeHue») — Ozous, Bos-
0yx, Boody, 3emnio (McxXonHbIe Ke TpU HaM TI0Ka HEU3BECTHBI), a 3aTeM Ha aBa Haugaa,
IBa acriekTa EnuHOTO (3TO YK€ BTOPOE «TBOPEHHE», U CHHEPTE€TUK MOSICHUT, YTO 3TO,
TaK CKa3aTh, CIIeAyommas «OudypKaius»), ybs MOCTOSHHAA B3aUMHAas Tsra, kak Hauan
MIPOTHUBOMNOJIOXKHBIX, HO JOMOJHSIOMUX APYr Apyra, OCYIIECTBISAET CBSI3b MOMCTHHE
OTHEHHYI0 — HeucTpeOumoit JIrooBu-Ilputskenus. B ToM 3a10r moaIMHHOMN 3BOJIIOIIMH
(Tmoce WHBOMONMM) — CcTpeMJieHne K BoccoeauHennto Haganm u Ctuxwuit B ExurHOM.
W «orons ecTh TO, OTKyAa BCE MPOU30IIO U KyAa BCE YXOIUT», U MaTepus HalMeEHee
mudpepeHIupoBaHHas COAEPKUT Hanboblee KoaudecTBo yuctoro Orus, win Jlyxa
(Ypanos).

Tak uTo Marepus B JIIOOOM €€ KadecTBE SIBIAETCS ONPENETIEHHBIM YINIOTHEHUEM
[epBuunoii Kocmuueckoit CybcTanuuu — Toro, 4to HazeaHo JJyxom, [IpocTpancTBeHHBIM
Oruém, BecenauanpHoit sHepruei, «BoTHaMH AKaniny, HakoHell — DoxaToM, CUITbI U -
(hepenuupyromieii (paccenparomieii «lIperenernueckyto Cydcranmuio B HerposiBiieHHOM
Mupe»), u obbeauustoneld — B mupe llpossienHom. M motoMy «UCTHHHAs Hayka He
TOJbKHA pa3pymarts bokectBeHHOro OTHS, a HICTUHHAS PENUTHS HE JOJDKHA 3alperaTh
uccienoBanus» (Ypanos, 1974). B 1966 rony b.H. A6pamoB 3anuceiBaet: «MaTepraibHbI
TOHKOE W OrHEeHHoe Tena... CBeTsmasica Marepus Jlrouuaa, Marepus Marpuke cranyT
00BEKTOM M3YUCHHS HAyKOIO Oymymiero. OTo BpeMs Hemaaekoy» [1].

C 2330Tepu4ecKoil TOUKH 3pEHUs, BUIUMBIE U HEBUAMMBIE COJIHIA U APYTHE MPO-
CTPaHCTBEHHBIE Tela SBJSIOTCS «TPaHYIAIUAMI» nepBopoaHoi CyOcTaHiuu, €€ mpo-
BogHUKamH (YpaHoB, 1976). Kpucrannuzaius ToxXe eCTh OTHEHHOE JICHCTBHE; JIydIINe
MOPOIBI KPUCTAIUIOB ClIOKEeHbI OTHEM; a 3BYK M LBET — OJHHM U3 IIABHBIX OTHEHHBIX
nposiBlieHu# [6, 4.1]. HamoMHuM, 4TO 11a3ma, COCTOSIIAS U3 ABYX TUIIOB YaCTHII — TIOJIO-
JKUTEITFHBIX U OTPHUIIATENBHBIX B COOTBETCTBUM ¢ 06ommu Hawamamu, ucxoxna st ¢pu-
3UUYECKOTO MJIaHa; APEBHUE HA3bIBAIH €€ «3€MHBIM OTHEM». OTOHB €CTh CIIUSHUE, CHHTE3
oboux Hauai, u Bcakoe coeMHEHNE UX TOKOB BOCIUIAMEHSIET OKpPY>Karolllee BEIECTBO.
Tak, arMmocepHoe MeKTpHUIecTBO (MOTHHSA) — MOIOXKUTENBHBIN motoc OrHs, a oTpuIa-
TeNBHBIN — 1ox 3eMnéid. Cama «KU3HB ecTh roperne. [ operne ectb 0OMeH... OOMeH eCTh
IoJTyueHue U otaada. YeM Oosibliie MBI OTAAUM, TEM sIpUe pa3sropaeTcs KU3Hb; OTAaBast
MEHBIIIE TIOTy9YaeMOTo, Mbl HaYMHaeM yracarh. Kaxaplii mogo0eH (GUTHIIIO JTaMIIaibl.
IToxa macno HamonHsieT GUTUIb — OH ABJsIeT Iwiams. Ho koHwaeTcst Macio, ¥ miaams mo-
xupaeT GUTWIB» (YpaHoB, 1966).

«OT OOBIYHBIX CBETOBBIX 00pa30BaHWM, AOCTYITHBIX OTKPHITOMY IJIa3y, IO CIIOXK-
HBIX OTHEH cepia — Bc€ BBOOUT HAc B obnacts OrHeHHOTo Mupay, — ckazaHo B JKuBoii
Otuke [6, 4.1, §1]. U Tak Kak «He IpoTH MyTh 3eMHOH 0e3 npukacanus K OTHIO, IOTOMY
Jyd4IIle 3HaTh €ro CyIIHOCThY, H «YTPO YEIOBEYeCTBa HACTYIINT, KOT/AA SBJICHHE TOHNMa-
gy OTHS BOUIET B )KU3HD).

Heine B Hay4HY!O )XKM3HB SIBHO BXOAMT CHHEPTeTHKA KaK IIEJIOCTHOE BOCIPHUATHE
MIPUPOAHBIX M OOMIECTBEHHBIX SIBICHHI, MOACIHUPYEMbIX Ha 0a3e HEIMHEWHBIX AHd-
(epeHLnaNnbHbIX YpaBHEHUH, UMUTHUPYIOIIUX CUTyaluu Bo3ropaHus. M Hago mox-
YEpKHYTH, 3M0Xa CUHTE3a HACTYNAeT BO BCEM, YK€ OIYTHM KOHEI pa3HOOOpa3HbIM
«auddepeHnnanusIM» — HallpUMep, B MeToJax onmucaHus mupa. He o3navaer nm mo-
CleJlHee, YTO CJEeIOM 3a LENOYUCICHHOCTBIO ONepaTopoB AudQepeHIUpoBaHUI U
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WHTETPHUPOBAHMS B MaTeMaTHKy NPUIYT (M YK€ TMPHUXOAAT) MPHUEMBI, TOIyCKAIOIIHe
IpOOHBIE 3HAUEHUS OMEepaTropoB (3TO — (PPaKTaIBLHOCTH), a 3aTeM JaXKe JTI0OBIE KOM-
riekcHble uncna (cM. ctarbio @.A.lununa B xypHane «enspucy Ne 3/1997)? U sto,
KOHEYHO, CIoc0o0 0oyiee BBICOKOTO YPOBHS OOOOIICHMS, MOACITYIHO TATOTEIONIETO K
HCIOJIB30BAHUIO (PAKTOPa HENPEPHIBHOCTH, MMOTEHIHAIBHO COAEpXKAaIleicsi B HENpo-
SABJICHHOM cyOcTpare Mupo3naHus. He uckmnroueno, B OyaymieM mpu MOACIHUPOBAHUN
COOBITHII TOHKHX TUTAHOB KaK pa3 ¥ MOHAI00HUTCS CMeNIoe pacIIinpeHne mpuéMoB Aud-
(hepeHInanbHOr0 ¥ UHTETPAIBLHOTO UCYHUCIICHHS, YTO, BO3MOXHO, IPHOTKPOET 3aBECY
TalHbI Ha/l MUPAaMHU UHBIX U3MEpPEHUI.

CeronHsi COBCEM HE CIyYallHBIM 00pa30M COCIUHUIINCH Ha 3eMiie 10 KpaifHei
Mepe ISTh OTHEBBIX ITOTOKOB: 1) HAa HICTOPUYECKOM IJIaHe — KoHell Kanu-roru nosisixa-
€T BOWHaMHU M 4YeJIOBEUECKUMHM PACTIPSMH, 2) Ha IPUPOTHOM — MHOXKATCS CTUXUNHBIE
OencTBus, 3) HA HAYYHOM — MMPOUCXOAUT MPUCTANHHOE U3yYEHHE MHOTOOOPAa3HBIX MPO-
LIECCOB TOPEHMSI, Pa3BUTUE CHHEPIETUKH, 4) HA ICUXOJIOIMYECKOM, HPABCTBEHHOM H
JlaXke MEHTAJIbHOM — YE€JIOBEK HAYMHAET 0CO3HaBaTh BENMKYIO posib Mupa OTHEHHOTO,
emé MeHee ynoBuMoro, yeM Mupsl ToHKHE, 5) Ha KOCMHYECKOM — HAET MPHUTOK B
ConreuHyro cucteMy u Ha 3eMiato OTHEHHBIX YHEPTUH, PeryaupyeMblid OOIUMH 3a-
KOHaMH BceneHHoM (CM. 3aK/IIOUeHUE KHUTH).

N3 npeBHuX Y4eHUN M3BECTHO, YTO MBI KMUBEM Ha CIOME BPEMEH, YTO BIEpENU
snoxa Bopones — Bpems llecroil Packl, Hauano snoxu Orus, U Bce YUEeHUS 30BYT K
Kpemenuto OraenHomy [6, 4.1, § 16]. CTpemutensHO npeonosieBas He HHaUYE KakK «da-
30BBIN TIEPEX0/», TOHUMAS, YTO STMOXH YIaJIKa U paclBeTa ObUIH U PaHbIIe, Mbl Y3HAEM,
YTO «HUKOTZA €I YeIOBEYECTBO HE OKA3bIBAJIOCH B MOJIOKEHUH, KOTZA CTOJIKHOBEHHE
MOJIIPHOCTEN TOCTUTAJIO TaKOM CHIIBI M HanpskeHus» [1, T. 7]. JIumb BHyTpeHHH OrOHb
cep/ua MOXeT YPaBHOBECUTH XJIBIHYBIIHNE Ha TUTAHETY KUBUTENbHBIE M OYHIIAIOIIHE TT0-
TOKH KOCMHYECKOro OTHsl, IPOTUBOCTOSILETO HAKOIUIEHUSIM 36MHOI'0 TEMHOTO ITAMEHH.
JInme HpaBCTBEHHBIN 3aKOH BHYTPH HAC MOXET CIIACTH IUIAHETY...

«Hapon yTBepxaaeT, 9To niepel BOWHOIO WIIH O€ICTBHEM OBIBAIOT JICCHBIC U BCSIKHE
noxapsl. bespasnnuno, Bcerga i oHM OBIBaOT, HO 3HAMEHATEJIBHO, YTO HAPOJHOE MO-
BepUe CyOUT 00 OTHEHHOM HaNpsDKEHHH IMEpe] MUPOBBIMHU HOTpsiceHusAMHU. Haponnas
MyapocTh oTBoauT OTHIO 3amMeuaTensHoe MecTo. bor mocemntaer Hapox B Orne. Ta xe or-
HEHHAas CTUXUS n30upanack kak Beicnid Cyn. YHUUTOXEHHUE 371a TPou3BoAUTCS OrHEM.
SIBneHne HecdacThsl CONPOBOXKIAETCS COXOKEHHEM. Tak BO BCEM TEUEHHMHM HApPOIHOMN
MBICIT MO’KHO BUIETh ITyTH OTHEHHBIE. Y Hapoa 3a)KUraroTCs JaMITaabl, ¥ HApoI HECET
CBETWJIBHUKH, YSIBIICHHBIC Ha CIIy’KeHUHU. TopkecTBeHHA OTHEHHAs! CTUXHS B HAPOTHOM
nmoHuManum» [6, 1.1, § 80].
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Hckpor Doxara

Uckper @oxara! [louemy 6b1 Tak He Ha3BaTh Bce LIBETHI mupa, a BMecTe ¢ HUMH
CHUSIOIINE HUMOBI ayp, CAMBOJIBI AyIIH — 0a004eK, a TakXKe MTHUI] C UX TepeIruBaMu Kpa-
COK, Jake KaKIYI0 TPaBHHKY WM 3BephbKa, JJFOOOTO M3 HAC, JIFOAEH, B 3TOM CBEpPKAIOIIEM
3eneHplo Mupe? bynrto camor, ¢eiiepBepk HoNbIXaeT Ha >KWBOW IuiaHere. M oHa cama
UCKpPON HECETCA CBOMM KOCMHYECKHM MapuIpyTOM, BBETCS BOKPYT emié Oosee spKoif
uckpbl — camoro Consua. Mckpel 3BE3/, UCKPBI TaJaKTUK U MX CKOIJICHUI HAIOJIHSIOT
coboto Becenennyro. Be€ 310 u ecth uckpbl-aesiaus, cineasl Poxara. [opsiuune, pazpexén-
HBIE TJTa3MeHHbIe KOpOoHBI COHIIA U 3BE3/1, IBJICHUS KOMET, TIOJISPHBIE CHSTHUS M MOJTHUH
Ha IUIaHETaX — 3TO TOXE «UrPbD» HeyToMUMOro doxara, TOH aKTUBHOW MYKCKOH MOIIU
[Ipupoasl, 4TO CONMPOBOXKIAET MPOU3BOASIILYIO KEHCKYIO €€ CHIy, TOM BEYHO NMPUCYT-
CTBYIOLIEH KU3HEHHOHN CHUIIBI, ueM siBisgercs yauBepcanbHas JIEKTPUUECKAS >uep-
rust Kocmoca.

«KocMmuueckoe anexkrpudectBo U DoxaT MPaKTHUECKH OAHO M TO K€, M, XOTS
MHOTHM 3TO MOXKET IOKa3aTbcs 00roxynbcTBoM, HO @oxar u Cesroil [lyx B neicTBUH
uaeHTuuHbl. CpiHOBBS doxara — 310 3BYK, CBet, Ilnmams, Marnerusm, IIputsxenue,
OtrankuBanue u Cueruieaue [75].

Uckpsr doxara! He 3T0 nu pesynsTar B3auMOACHCTBHS NMPOTHBOMOJIOKHO 3a-
PSKEHHBIX AJIEMEHTOB B Pa3MYHBIX CTpPyKTypax? WTor mpoHM3bIBaroIIed BCE MOJIs-
puzanuu — nuxotoMuu? OTciofa — cTUMYI K BoccoequHeHuIo u sisinenue CBETA kax
ycTpemiienue K Lenomy.

[Tocne Ipanaitm — MaHBaHTapa, 1MOCie MOKOS — aKTUBHOCTb, ITOCHE CHA — OOfp-
CTBOBaHUE, ITocJe 3uMbI — JieTo. 1 Torna oxxusaet, pacuseraeT [Ipupona pagyroit orren-
KOB. YKperuisietrcs e€ aypa, npuObiBaeT e€ cuina. doxat TBOPUT HEBUANMBIC U BUANMBIC
000JI0YKH, TOOUEPETHO YIUIOTHSAET U PAa3yIUIOTHAET MaTepHio. A «IIKaia MaTepuH yXo-
JUT AAJIEKO BBEPX 3a MPEJENbl, OTpaHNYEeHHbIE HayKoll. Marepus Jlronunaa, MHOTHE BUIBI
doxara, Marepust MaTpuKc, BhIIIIE U BBIIIIE B OCCIPEICIIbHBIC Cephl IPOCTPAHCTRA YXO-
JSIT CJIOU CUSIIOLLEH, OTHEHHOU MaTepui... Ho MmaTepusi Bo Becex eé BUIaxX NOAYUHACTCS
MBICJIM, KOTOPass MOXKET BIUBATh €€ B J1t00bIe POpMbL. MBICTBL €CTh OpyAHe AyXa, TOT
WHCTPYMEHT U Ta CHJIa, TP MOMOIIM KOTOPOH OH MOXKeT TBOpUTh» [1, T. 1; 09.12.1960].
«He ynuBnsiiTech, YTO MBICIb MPOJOIIKAET KUTh B IPOCTPAHCTBE, TAKKE HE UCUE3AI0T
(hm3nueckue yacTuilpl B3opay [9].

N gto ke 310 3a «yactumb»? Bce€ Tor ke dDoxar, ero 0coObIe MPOSIBICHHUS.
HagepHoe, IMEHHO MO3TOMY HUIYLIETO «BBEPX» WIH «BHHU3» MOXKHO Y3HATh MO IIa3aM
[1, 1. 2; 23.12.1962], n6o, Kak cKka3aHO, CyIIHOCTh YEIIOBEKA YCTAHABIMBACTCS 1O 3pad-
Ky — OTOHb MBICTH TiepeAaércs uepe3 Hero, W B3IV 4YeOBEKa B M3BECTHOM CMBICIE
0003HAYaeT CTYNEeHb 3BONIOIHH, JOCTUTHYTON TyXOM; 3HAYHUT TOT, KTO BJaJleeT CO00¥0,
BJIa/IEET U CUJION CBOETO B3MIAAA, U TOT/IA I1a3a YEJIOBEKA CTAHOBSTCS MOTYYHM OpYKH-
€M 3amuThl OT HanageHus... [1, T. 3; 01.01.1962]. ['ma3 «omoneBaeT MPEeHsITCTBUS ThMBI
CBOUM BHYTPEHHHUM 3peHueM» [6, 4. I, § 316]. «Beap BUauT Mbicib. OTpakeHus npea-
MeTa Ha ceT4aTol 000JI0uKe IMasa emé He JaroT IMOJHOTH BrieyarieHus. HyxHo moHu-
MaHHEe ¥ OCO3HAaHUE TOTO, YTO (UKCHpyeT mia3... CMOTpeTh U BUAETH MPOILECCH — HE
PaBHO3HAYHO: TOJBKO KOTAA MBIC/Ib BKJIAABIBACTCA B IVIa3a, YEJOBEK HAUYWHAET BUICTh.
OTO yCIIOBHE OTHOCUTCS TaKX€ M KO BCEM OCTaJbHBIM UyBCTBAM... MOYXXHO HHUYETO HE
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Konnax 19 A. LiBeTbl He6ecHble u 3eMHble. CneBa — «NnaHeTapHble TYMaHHOCTUY,
ocTaTKku cbpoca yxe cTapbiMy 3BEé34aMM CBOUX ra3oBbiX 060Mo4YeK Ha ctaguu
«KpacHOro ruraHTa», B LeHTpe ux — «6enblii Kapnuk»; Takum 6yaet u Hawe ConHue
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Konnax 19 B. 3pumble Ha 3emne nckpbl doxara
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BUJIETH U HE CIIBIIIATD, €CIIM CO3HAHUE 00paIieHo BHYTPh WIN COCPEAOTOUYEHO Ha YEM-TO
apyroM. CriocOOHOCTH BKJIIOYATh BIIEUATIIEHHUsS] BHELIHETO MHUpPa OTKPBIBAET OOraTCTBO
BHyTpeHHero» [1, T. 7; 08.09.1966].

W a3z — 10T HeoOBIKHOBEHHBIN OpPTaH, KOTOPBIM Ja’Ke€ HE3aBHUCHMO OT TOTO, COM-
KHYT OH WM HET, NOJIy4aeT U3BHE U IOCHUIAECT U3 DIyOMH OpraHu3Ma HapyXy camble
pasHooOpa3Hble, POXaTHYeCcKOro CBOMCTBA MOTOKK 3HEPTHH — 3pUMbIe JINOO BOBCE He-
BuanMble. «OUYeHb 3HAUYNUTENBHBI 3TH ONHUCTaHUS, KOTOpBIE Ui MYIPOTo Bpada AaxyT
LEIYI0 UCTOPUIO BHYTPEHHETO COCTOSIHUSY [0, u. 1, §331]. «VcKkphl U Ipyrue CBETOBBIE
MIPOSIBJICHUS JAlOT MHOTO COETUHUTENbHON TKaHU ¢ ToHKMM MupoM. MO)KHO 3aMeTHUTh
JaKe IIeJTble TIOTOKH MCKp M30 PTa M a3, KOTJa CHIbHO OTHEHHOE HampshKeHne. Tak Mo-
TYT CIIPOCHUTB — HE OYIIeT JIM 3TO JIEKTpUUeCKUMH NposiBieHusiMu? HyxHo cka3arsk, 4To,
ckopee, OynyT oxaTHuecKUMU SIBICHHUSIMU, KOTOPbIE OTHOCATCA K 3Heprur OTHEHHOTO
Mupay [6, 4. 1, § 420].

I'ma3 BocnpuHHMMAET M BUIUT peajibHbIC IJIsl HAC OOBEKThI, HO M KapTUHBI CHOBUAE-
HUI 1 TAJUTIOLMHAIMHN, TPUYEM HepeaKo O0JIe3HEHHOro cBoHCTBa. CXBaThIBAET BOSHUKAIO-
IIIHE OTISITH XKE Ha CETYaTKe KapTUHKU-CIOKETHI; OHH OyITO BEIXHAYEHBI U3 KAKOH-TO Ty KOH
JKU3HU — YAML, JIIofei, ToponoB. Takoe ciaydaercs v pu Apéme, u B becconnune. Ho ato,
KOHEYHO, HE T€ «I10cIe00pa3bl», OCTAIOIINECs B pe3ybTaTe KOPOTKOTO 3pUTEILHOTO BIle-
YaTIeHUs OT TOJIBKO YTO YBUIEHHOTO, 4ACTO SPKOTO CHOKETA (OKHA', IaMIIbI) — «CBETOBOM
CTUMYJISIIUU CETYaTKW». TO COBEPLICHHO WHOE, HABEPHOE, 3HAKOMOE M KOCMOHABTaM...
[osBrsitomuecs B TeMHOTE (C 3aKPBITHIMU, AK€ OTKPBITHIMHU IV1a3aMH) 3pUTENBHbBIE 00-
pasbl yIUBUTEIFHOM KPAaCOTHI IO IBETY U IpadyIKe «BBITUIBIBAIOTY, TO-BUANMOMY, 13 Mupa
ToHKorO0, IpOUEpUCHHBIE YBEPEHHON 1 OBICTPON «pyKOil» Toro xe doxara — Kak BECTb, KaKk
npenynpexaenue? OH1 MEHSIOT OPMY U PUCYHOK, CIIOBHO JIBIIIAT — 0€33ByYHO, HEYCTaH-
HO, OOBIYHO YK€ 3ar0JTHOYb, ONMKe K paccBeTy. B 4éM-To CXOmHBIE KapTHHBI BHICOKOTO
MHOBDBITHU A 3aneuatieBany Ha CBOMX MOJIOTHAX 3aMEYaTeNIbHbIE XyJOKHUKN XX BEKa —
Bacumuit Kangunckuii, Cearocias Pepux, Bukrop YepHoBonenko. M1 Hukona Tecna «mo-
Jy9aim», KaK Obl yeprnasi U3 MpOCTPAHCTBA, YEPTEKU MOJIENIEH CBOMX OYyIyIINX yCTPOICTB,
MEHTAJIBHO «paloTan) ¢ HUMH, «HAJOKEHHBIMI» Ha BUIUMBIA MUDP OKPY>KaroLIero. A BOT
Kak OJU3KUIA APYT U cioABKHUK PepruxoB 3.1 Pocank BCIOMUHAET O XapakTepe HEKOTo-
PBIX THUIMTUYHBIX 3puTeNbHBIX BocnpusaTaii E.M.Pepux: «Cuas B Temuore, E.M. Bc€ Bpemst
BUJMT LIBETa W HACBIIICHHYIO JTyYaMH TEMHOTY, XOTs OHa TOBOPHT, YTO Jy4lle BHIUT K
yTPY — O4eHb OT4éTauBO...» (BbII. 4.H.) [82].

MBI MOXKEM cKa3aThb, 9TO BCE 3TH OTHH IJ1a3, TOCIaHHBIE HAM TN HAMH, €CTh TOXE
uckpsl doxara, momsaTys, uto a3z — ocoboe OKHO, okHO co3HaHMSA, BOCIPUHUMAIO-
uii 1 nepeparomuii oprau [74, § 381]. U ato — okno Hamero cepaua (bnasarckas E.I1.
Kemuyxunsl Boctoka / ExxenneBank). CeTuarka e a3, KOTopas CUHTAETCs HayKon
0COOBIM KyCOYKOM MO3ra, BBIHECEHHBIM BIEPEN, 3HAUUT — K CBETY, CJIOBHO MPHUMOCTH-
JIach y CaMBbIX HAIIUX «OKOH». 3aMETUM, YTO B ETUNIETCKOM TpaJuIIuH, €CIIH MPaBbIi I1a3
cumBonmsupyet Connre uiy, o E.I1.bnaBarckoit, — bynaxu (sam Hlectoi nmpuHImn u3
ceMHu), To JeBbli a3 — JIyHy win Beicmuit Manac (Hamm [LsaTeiit mpuHDUm). A pa3 Mbl
CKJIOHHBI IyMaTh, YTO [TIa3HULBI TOJKHBI OBITH 3aTI0OTHEHBI BUXPSIMH IPOTHBOMOIOKHOK
MUPKYISAIUN OT HaOETAIOUINX Ha Yeperl HEBUIUMBIX YHEPTOIMOTOKOB, BEPOATHO, KOCMH-
YECKOr0 MPOUCXOKIEHUS, TO TIa3 NMpaBblid, KOHEYHO K€, — COJIHEYHBIH, «OTHAIOLINID»,
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TOT/Ia KaK JIEBBIH — BOMCTHHY JIYHHBIH, «Oepyuiui». DHeprus, TeKymas BI0Jb IT03BO-
HOYHMKA CHHM3Y BBEPX, TOJIBKO YCHIMBAET CBOMMH BHXPSAMHU MOJSPHYIO LUPKYIALMIO,
BO3MOKHO, MPOBOLUPYIOIIYI0 (PYHKIHOHAIBHYIO aCHMMETPHIO MOTYLIAPHHA TOJIOBHOTO
Mmosra (cm. puc. 7 B IV ).

Kak He cormacuTbcs ¢ MBICIIBIO, UTO CAMO CTPOCHHUE I1a3 OKa3bIBAECTCSA UPE3BbIYA-
HO TOHKHM Cpe/I CTPOEHHI TIIOTHOTO MUPa U COXpaHseT 0coOeHHOCTH MHpa Briciero,
YTO IEHTPHI T1a3 SBIISIOTCS TIPOBOIOM OTHEHHOMH 3Hepruu [6, 4. 3, § 611]! D10 Tem Oo-
JIee UHTEPECHO U BayKHO, YTO CTPOCHHE IN1a3, IMEHHO CPEJHHE OTHOCUTEIBHBIE pa3MEPhI
3payka, paayKK{, WIH POTOBUIIBI, a TAKXKe TNa3HOro s1010Ka (mpumepHo 1:3:9) BnonHe
OTBEYAIOT 32aKOHOMEPHOCTSIM OPTaHU3AIUH PA3TUIHBIX TPUPOTHBIX OOBEKTOB, B 4ACTHO-
CTH, OTHOCHTEIILHOMY pactpenenenuto Ommkaitmux k Comaiy manet (I o, [92]): ecnm
opbuty Mepkypusi IpUHATD 32 «3padok» CONHEYHOH CHCTEMBI, TO KOJBIEBYIO 30HY OT
Beneps! 1o Mapca, MeXTy KOTOPBIMH Ha KpyTe )KM3HH HaXOAUTCS OpOnTa Hamel 3emiy,
MOXHO YIOAOOUTH )KMBOHOCHOH Pajy’KKe, HECKOJIBKO MEHSIOLIEH CBOIO IUIOLIAIb B 3a-
BHCHUMOCTH OT SIPKOCTH CBETA; MOSC K€ MaJbIX IUIaHET — acTepPOUAOB, OTpaHUYUBAIO-
X BHYTPEHHIOIO 4acTh COJHEYHON CHCTEMBI, CIPABEMJIUBO COIOCTAaBUTH C I'paHU-
el ras"oro s61o0ka (cM. puc. 9 B IV m1.). [lo MHEHHIO ke N3BECTHOTO O(TaIbMOIOTra
3O.P.MynpamieBa, pazMep POrOBHIBI (PaayKKH) SBISIETCS KOHCTAHTOW UYEIOBEYECKOTO
OpraHn3Ma, He3aBHCHUMOH OT Bo3pacTta! Kcratn, He 03HadaeT M 3T0 KOCBEHHO, YTO BO-
KPYT' COJIHIIETIONOOHBIX 3BE3M KPYTH JKU3HHU UX IUIAHETHBIX CUCTEM KakK Obl MAPKUPYIOT
co00if onpeIenEHHBIN pa3Mep OKOJIO3BE3THOTO MPOCTPAHCTRA?

Tax nnm wHave, pasHooOpa3Hble co3maHus [Ipuponbl COTKaHBI M3 HEBHIUMBIX U
3pUMBIX ITyTEBOAHBIX HUTEH PoxaTa, 3aMONHAIOMIMX HEOOBATHBIN (HU3NUECKUIl MUD Be-
mectBa. 1 Oyaro numib oauH 3oaunii o equHoMy [lnaHy HanmpaBiseT U pacKphIBaeT TOT
WCKPSIIUNACS TIOTOK OBITHS..

IlapcTBO B3pBLIBOB

Paznatorcs unorna ronoca — bonbiioro B3psiBa Bo BeeneHHON U HE CylliecTBOBa-
n0. a 611 OH U gaxe npoxpoinkaercst! Be€ n Bce MBI — Ha €ro pasieTaronmxcs 0CKO-
Kax MMPOCTPaHCTBa, TOJIOrpapuUYeCcKl 0TOOpaKAIOIINX CBOETO MOTYYEro TAMHCTBEHHOTO
[IpapoxuTens Ha TPYJHOM, HO IPEKPACHOM (PU3UYECKOM TUTaHe. 3aKOH AHAJIOTHH — yBe-
pEHHAsI TOMY MOJICKAa3Ka.

UYro 10 mpenmnonaraeMoro yY4EHbIMU SIBICHUS 0a1bHOOCUCHElUsL — MTHOBEHHOM 1me-
penayu curHaja-uHgopMauuM (Ja ¥ HEKOM 0COOOW PHEPIUM) U3 CHHTYIISIPHOM «TOY-
ku» B3peiBa (cBoeoOpasHoro Jlaiis-nieHTpa, Kak ToBOpAT Teoco(dbl) M 0 BCeMY HE00o-
3pUMOMY, TEIleph YCKOPEHHO paclIupsAomeMycs MpocTpaHcTBy BcesneHHoil, — To ero,
JATLHO/ICHCTBHE, MOXHO aCCOIMUPOBATH C MOJTUHHO rojiorpaduueckuM dPQPeKToM: B
OCKOJIKaX pa30HUTOro €AMHBIM YAapOM 3epKajia 0To0pas3niack (Kak B HEM caMoM, emié 11e-
JIOM) NepBO3JjaHHast KapTuHa cBepiuuBiIerocs. [Ipuuém cpasy 3anevariéHHas B KaXa10M
U3 (PparMeHTOB U COXPAHSIONIAs BCIO MOJHOTY MH(MOPMAIIMK U TI0 Cel JieHb, HO OTpa-
JKarollass MTHOBEHHO TaKkXe BCE HOBOE, Mpoucxosauiee. Pacmanenue Ha yactu Bennkoro
3epkaja — 3TO MPOLECC MHOTOCTYIEHUATHIH.

C TOukm 3peHHs HayKd, B MEPBYIO OYEpenb NMPOUCXOTUT IMOCIEAOBATEIHHOE M
ype3BbIUaiiHO ObICTpoe 000CcOONeHNE OPYT OT Ipyra KaXIOW M3 YETBIPEX H3BECTHBIX
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(¢usndeckux Cuil, COOpPAaHHBIX B THIIOTETHYCCKOM EJMHOM B3aMMOJIIEHCTBHU: BHaYalle
— IPaBUTALIMOHHOM CHJIBI KaK HanOoJiee JaJIEKO BBITSATUBAIOLICH CBOU «LETKHE IIyTajb-
LbI», OPTraHMU3YIOWEH OOLIYI0 (IIPHUTATATEIbHYIO») CTPYKTYpPY MpPOCTPAaHCTBA, 3aTeM
— B3aUMOZEWCTBUSA ClIaboro, a TaKKe CHIFHOTO, OTBETCTBEHHOTO 3a CTPYKTYpY yXKe Ha
MHUKPOYPOBHSIX — B SIIpax aTOMOB, M, HAKOHEL, — 3JIEKTPOMAarHUTHOTO, B HAIlleM ITOHH-
MaHuM — cBeTa. Korga BemecTBo oTaensercs OT M3MY4YeHMs, HacTylaeT CleAylomiast
310Xa MPOSBICHUS PU3MYECKOTO MUpa — (hparMeHTanus BemecTa. M3 3Toii Macchl, co-
BEPLICHHO HUYTOXXHOM 1OJIM OT Bcel cyOctanimu BeeneHHoOH, 00pa3yroTcs rajJakTUKY,
3BE3/IBI, TUIAHETHI, BO3HUKAET OMOJIOrHYecKas >KU3Hb, OOPMIISIIONIas, B TOM YHCIe, U
IUIOTHOE TENo 4enoBeka. /luppgepenyuayueri MaTepru Ha3blBaeTCA JAHHBIA TPOIECC
B 930TE€PUUYECKON IOKTPHHE, (IaJCHUEM AyXa B MaTCPHIO», €T0 «KPHCTAIIM3ALUeiD».
HasepHoe, MMeHHO OTCIOA MPOUCTEKAET TaK Ha3bIBaeMasi OeIuMOCmb AyXa, OTHS BO
BCEX €T0 MPOSBICHUSAX (BBICIIEE TIPOSBIEHIE OTHS U €CTh CaM JIyX), @ TAK)Ke — MATHUTA.
IIpocTpanctBennsiiit Orons — BOT nognuHHas Enunas Cuna, npoHU3bIBatOIIas OT Hayata
Bcé 1 Bcs B MUpo31aHuH. «[lox TakuM OrHEM OHMUMAIOTCS CHUITBI MAarHUTA U JIEKTpUYe-
ctBO» [6]. «IIpocTpancTBeHHBIM OTOHD €CTH CBA3YIOIIEE HAYAIO0 MEXIY BCEMH MUPaMU
Ha BCEM NPOSIBICHHOM IIPOCTPAHCTBE, M IOTOMY Ka)10€ SIBIICHHE, Kakaast OUTBa, rie Obl
OHa HU MPOMCXONNIA, TAK WIM HHAYe 3aTparuBaeT ¥ BCE MUPBI, UM BCE MPOCTPAHCTBOY
[66].

Ecim nuddepennmanmto Mupa, «pazOueHue 3epkanay (a MoToMy — U (hpakmais-
HOCmb!) MOKHO yNOJOOHUTH YKOHOMHOM U IeNecO00pasHOM «IEeNMMOCTH» €ro Ha pas-
HOMAacIITaOHbIe YacTH, H30MOP(QHBIE, TO €CTh MONO0HbBIE APYT APYTY (OTCIOA BENUKas
CUMMETPUSI MUpa KakK 3aJI0T €ro COXpaHHOCTHU!), TO KX U3 (HParMEHTOB €CTh «3ep-
KaJIbHOE€ OKHO» B MHpP YHCTOTO AyXa, a BCE PacIIMpPSIOMINECS TPEIIUHBI-IPOMEKYTKH
MEXIy HUMH — HE YTO MHOE, KaK caMo pa3ayBalolieecs JJOHO IPOCTPAHCTBA, €ro ceTya-
TBI KapKac, BAOJIb KOTOPOT'O M JIOKAJU3YIOTCS, KaK U3BECTHO U3 HAONIOAEHUH, CKOILIe-
HUS U CBEPXCKOIUJICHHUS TAJIIAKTHK, TO €CTh BCS Majiasi A0JIsi MUPOBOW cpelbl — OapruoH-
HO€ BEUIECTBO (B 3TOM COCTOMUT TAK)KE TPaHINO3HAS TUCCHMMETPHS MHUPA, ABIISIOMIAsICS
3anorom ero auHamusmal). Kak rosopurcs, mbuib 3a0MBaeTCsl MO MIESIM... 30€Ch, BO
BCE pacXOIIUXCS «IPOBalax» AyXa, WAET YCHITUBAIOIINICS POCT HANPSLKEHHI; KaK 110
HepBaM, HATHETAIOTCS U CTPYATCSI SHEPTHHU, CTOIb HEOOXOAMMBIE CO3HJATENBHBIM TMO-
CTPOCHUSIM U pa3pyLIUTEIbHBIM CHJIaM TeKylleil MaHBaHTapsl. 30€Ch UCIIONHSIETCS OT
Havana npunmmn npoOHOCTH, WK K8aHMOBAHUS, TOH HEOTIPEAEIEHHOCTH, TIPH KOTOPOH
HEBO3MOYKHO TOYHO «3aMEPHUTHY, TJIe K€ BUTAET AyX. OH KHUBET B OCKOJIKaX — HAa OCTPOBaX
HEOBEILECTBIEHHOCTH. .. «OIHO — BO BCEM, U BCE — B ofHOMY... «Pazburoe 3epkaio» —
Bcenennas — ocymiecTBisieT pakTUYECKH TENENOPTALUIO AyXa, HHAYEe TOBOPsI, IEPEHOC
TOW «MaTPHUIBI», IO KOTOPOH poXKaaeTcs ¥ pa3BuBaercs Ham Mup. [lpu aTom ronorpadu-
YeCcKH HelpepbIBHO Bocco3naércs Enunoe, ta LlenoctHocTs, koTOpas nocne bomnbuioro
B3speiBa pazounack, TouHee cKa3arh — «pa3MHOXKHIIACh», HO He pacnanacs! (ITouemy 60-
aTcst pazduroro 3epkana? bosTes «cMepT» — HOBOM (pa3sl CyIIeCTBOBAHMS. . .)

Tarorenue (MOJOKUTENbHAS TIpaBUTALUS, WIM TNPUTSDKEHHE), KaK (U3HUCCKUil
MeXaHHU3M, €CTh CTPEMJICHHE «OCKOJIKOB» BHOBb oOpectd lLlemocTHoCTb, HapymieH-
Hyto boiapmmM B3pbeiBoM, — COETUHUTRCS, TIPEONONIETh Pa3o0mEHHOCTh. B myxe — 310
JIro00Bb B BBICIIEM €€ MPOSIBICHUH, JII000BB K Bory, crpeminenue k Abcomoty. Bo Bpe-
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Ms [Ipanaitn BocctanoBuTcs LlenocTHOCTE, U B IITyOOKOM CHE OyIayT IMpeOhIBaThH BMECTE
OCKOJIKH, TOTOBSICb K HOBOMY Ynapy — B3peIBy cnenyromeil MaHBaHTapsl, o4epeqHOMY
Brraoxy — Butky sxusnau (VI ).

VY nmac Ha 3emie (a Tak, HaBEpHsIKA, MPOUCXOIUT W BO BCel BcenmeHHoi) nenenue
JKUBBIX KJIETOK, ITOSBICHHE U3 OJHOM KIIETKHU LIEJIOr0 OpraHu3Ma — TOXe MPOLECC Ipo-
Onenusi, a 3Ha4uT — B3pHIB! 1o CyTH, MPOUCXOAUT ynap MpH OIUIOJOTBOPEHHH, KOTIA
CIepMaTO30M/] MTPOHUKAET B SHIEKIETKY M UX spa CIUBAIOTCS, 1a0bl MOTyYUBIIASACS
KJIETKa — 3UroTa — ciocoOHa ObuIa K JaJbHEeHIeMy JeleHHIO (a TIe 1Ba — TaM U MHOTO);
nocje MHOTOKPaTHOTO JAeJeHUs (MOSIBIEHUSI «OCKOJKOB») HauMHAeTcs mpouecc Aaud-
(hepeHLIMPOBKH KJIETOK, 00pa30oBaHKEe OTAEIBHBIX OpraHoB Oyayiei ocoou. He nmpasna
JIM, HalpalluBaeTCs aHAJIOTHA C I'PaHAMO3HBIM IPOIECCOM CTPYKTYPHUPOBAaHHSA BCEH
Bcenennoit? U ecnu nnen HeBUAMMBIX «MopdoreHeTnueckux nonei» (mo P.llenapeiiky
[87]) nmm «BomHOBOTO TeHOMa» (1o IL.I1.I'apseBy [27]) Hayamu MpOHUKATh B COZHAHWE
yu€HBIX-OMOJIOTOB, HACTPaKNBasi X Ha IOHUMAHUE «MaTPUYHOT0» MPOUCXOKICHUS OnO-
norudyeckux ¢opm xku3nau (mo C.B.IleTyxoBy [55]) U3 HEKUX TOHKUX CyOMaTepHaIbHBIX
Cpen, TO JUIsl aCTPOHOMOB M (PM3UKOB HACTYIIAET BpeMsl 3ayMaTbCs HaJ BOZMOKHOCTBHIO
CYIIECTBOBAaHUS BEJIMKOTrO, «OokecTBeHHOro» IlnaHa, o KOTOpOMY HEYKIOHHO HIAET
pa3BUTHE MHpA, €T0 «3axymManHoe» [Ipossienue. ..

Kak nokazanu MukpoOuosord u3 TOKHMICKOTO YHUBEPCHUTETA, 3BYK ONpeACIEHHON
YacTOTHI CTUMYJIUPYET JleJIeHHe OaKkTepuil, a Ipyroi 4acTOThI — HOJHOCTBIO €0 IpeKpa-
maeT. Tak He BHEITHHE JIH, 0COObIe BO3AEHCTBU (KaK U MPH MOJIOBOM OILIOAOTBOPEHHH)
CIOCOOCTBYIOT TIOSIBJIEHHIO HOBOTO — HAIIPUIMEp, HAIlIeH WM APYTHX BCEIEHHBIX, KOTO-
Pbl€ TOJKHBI IPOXOAUTH CBOM COOCTBEHHBIE cLieHapuu quddepennnannu marepun?

B3speiB — Bcerna curnan u akt [IEPEJIEJIA mupa, 1160 Toit ninn nHOM €€ cucTeMBbl,
navana HOBOM crynenn passurus, notomy uro nopa IIPEPBATb 3acThiBIINE B CBO-
ell uenkoctu myThl craporo. U tonbko BHyTpeHHU MowHbi TOJTHOK norenuuu, xak
Hekuil rpanauo3nbii, ounmaronmii [IOTOK ounyBmerocs mnenocraoro CO3HAHU A
B OTBET HAa TOHKHM BHEIIHWH MPHU3BIB, CIIOCOOEH MPEBO3MOYb MOKOW M CTarHaIuio H
JIaTh BBIXOJ «IPEMIIIOIINM criiam». Tak, amst npoOyKIeHus K odepenHold MaHBaHTape
(MaxamanBaHTape) nocie royookoro cHa B [Ipanaiie (Maxanpanaiie) [Ipupone cosep-
IIIEHHO HeoOXoanM «mepe3Bon» Benuknx Komokomnos. ..

MEl BUOMM Ha HalleH MIaHeTe caMmble pa3HOOOpa3HbIe MO0 Ka4eCTBY «B3PBIB-
HbIe» CTPYKTYPbI — BapHaHTBl BCEKOCMHUYECKUX 00pa3noB (komwtaxu 6, 20). OmHako
OHHM MMEIOT B OCHOBE CBOEU BITOJHE €IWHOO00pa3Hy0, Y3HABAEMYIO0 BHEUTHIOIO (opMy
¥ BHYTPEHHIOIO OPraHU3alMIO O]l «KYIOJIaMH» CBOMX alMKaJIbHBIX MapabosonIOB,
e, KOHEYHO ke, MPOSIBIISIIOT ce0sl UX KayCTHKH U (okaJbHbIe moBepxHOocTH [90]. B pe-
3yabTare — creruduueckas epuboodpazHocms, CBOMCTBEHHAs CTpPye JIIOOOro cocTaBa
IIPH BHEIPEHNU €€ B MHYIO cpeny. YeM CHIIbHee TOPMO3SIIUE BHEIIHHE BO3IEHCTBHA
(0co0eHHO B BEpIIMHHOM, alTMKaIFHON, YaCTH MOTOKA, a IIOTOMY — TypOYJIeHTHOM), TeM
3HAYUTEIHHEE Xa0THYECKOE «KUIEHHNE» MAaJIbIX BHXPEBBIX BO3MYyIIEeHU. OHO CMEHsET
CIOKOHHBIE «3aBUTKW», CTOJIb HECTYYalHO MOXOXKHE Ha IUIANKUA IPUOOB, a B YHOPSIO-
YeHHOH Macce cBoeH (B CTpye) HAIIOMHUHAIOT Yepeny 3EpeH B KOJMOCHAX 3TaKOBBIX KyJb-
Typ. Bens cymecTByIoT B pa3BUTHH aKTa BHEIPEHHU HEKOTOPOTO MOTOKA B JIOHO IPYTOTO
TPH XapaKTEpHBIE MOCIENOBATEIBHBIE CTAANH, ONKCHIBAEMBIE M3BECTHBIMH 3aKOHAMH
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a’po- WM THAPOANHAMUKY: BHAYAJIE IAMIHAPHOE (TJIABHOE) TEUCHUE, TOTOM 3aBUXPEHHO-
YHOPSI0YEHHOE, CIIeIOM HACTYTIaeT B3phIBHAS TYPOYJIIEHTHOCTH (pelaroiiee BIUsSHUE Ha
TO, YTO K€ IPOU30UAET, OKA3bIBAIOT OTHOCUTEIBHBIE CKOPOCTHU, TNIOTHOCTH U BA3KOCTH
obenx cpen).

[locnennroro, OypHYIO, CTaAWIO MOXXKHO CMEIIO acCOIMHPOBATH C POCKOUTHON
KPOHOU Oepe6a, YbH BETBH MTPOCMATPUBAIOTCS B MAKPOCTPYKTYPE JIF000TO TypOyJICHTHO-
ro noroka. Kaxas nouka-pocTok, a IOTOM U IBETOK MJIH JIUCTOK — CJIOBHO MaJIbIE BUXPH.
CTBOI X€ — BIOJHE JJAMUHAPHBIA, MEAJICHHO JIBIOIUNCS «IIOTOK», OPUEHTUPOBAHHBIN
BBEPX, OT 3eMJIU. A TTOTOMY OKOEM KPOHBI — 3TO, IO CYTHU, alMKaJIbHASI YaCTh TCUCHHUSI,
PBYIIETOCS U3 ITOYBHI HAPYKY OT CEMEHH, OT UCTOKA, KaK U3 CUH2YIAPHOU TOIKU B3PHIBA.
W xopHH — Bellb TOXKE «B3OILIM» U «BTPHI3JIKCH» B MOYBY U3 CEMEHH, YTOOBI 3a(hUKCH-
pOBaTh, YKPEIUTh XHUBOW MOTOK «IIPOBOJOBY» JPCBECHUHBI, HCOOXOUMBIN JIJIsl IIUTAHUS
JIUCTHEB, TUIOAOB, JUTSI POJUICHUS B Oyayiiee. .. BcmoMuHaIOTCS €U C MX OMYIIEHHBIME
wianaMu». OHU — KaK KOHTYPBbI PACXOASIIIUXCS BOJIH OT HECYILLIErocs BBEpPX HEBUAUMOIO
cynHa. OHM — ¥ KayCTHKH C ()OKATLHBIMU JIMHUSIMH T€X Napa0OIOUIHBIX (POHTOB, YTO
OXBaTBIBAIOT JKUBYIO CTaTh, YCTPEMIICHHYIO K HEOy. B ToOM BHIUM MBI M caMUX ceOst —
C PACCTABIICHHBIMU AJI1 YCTOMYMBOCTH HOTaMU, CJIETKA OMyLICHHBIMH PYKaMH, C MOp-
IIMHKAMH Ha JIWIE, UIYIIUMU BHU3 OT yIJIOB I'y0, KPBUIBEB HOCA, IVIa3 Y TEPESHOCHIIBI.
He uHaue, xak moTok B HE0O, MEepPEeKphIBACMBIN CBOJOM depena. A majgaroiniue ¢ Heba
TEYEHUs! OTUOAOT ero (BHONHE cienys (pU3MUecKuM MpaBuiiaM), 3aBUXPSSCh 3€PKAIBHO
B 00CHX MIA3HUIAX, IIOJSPU3YS: JICBBIH I71a3 — KaK BOUPAIOIIUii, IPaBbIil — KaK OT/ar0-
IMHA, HABEPHOE, TEM CaMbIM, MOAPA3/EIIsis U MO3T Halll HA JIEBO- M MPABOIOIYILAPHBIH.
I'ma3HUIIBI %Ke — 3TO U MECTO KayCTHUECKHUX «IIPOOOMHY OT JITUIEeBON MapaboIibl, HUKHEH,
(hukcupoBaHHOM Ha MomOOpoaKe. Tak YTO Ha HAIEM JIMKE 3aTaniach emg u rpudoBH/I-
Hasi CTPYKTypa, He TypOyJeHTHas, HO YCTOWYHMBO B3pbIBHAs (0(OpMIICHHAS O] CJIBIO
MyXOMOpOM, 60poBrKOM). Y MBI 3110BeIIMi B3pHIB Ha 3eMile IMEHYEM «TPHOOM». YK
OYCHb OHM BCE TIOI00HBI IPYT APYTY. XOTS CIY4YarOTCs pa3HOTO KaueCTBa — KaK U TPUOHI,
9TO OBIBAIOT CHEMOOHBI M SOBUTHI, KCTaTH, TIOCICIHUX B JKapKHE TOIBI BCTPEYACTCS
OOJIBIIIE. ..

Pa3Be He B3pBIB (AJs1 HAaC 3aMEMJICHHBIN) — «BBICTPE» U3 CEMEHH CBEPHYTOTO B
TYTYIO CIHPAah MOJOAOTO POCTKA, Pa30PBABIIETO TUIOTHYIO MTOYBY, OYKBaIBHO €€ B30p-
BaBIyI0? Pa3Be He B3pBIB — POXKACHHUE YEJIOBEUECKOTO MIaICHIIa, 3BepEHbIIIA, ITEHIIA,
pasapodusiero TBEPAYIO ckopiryny? Bo Beex citydasix — 3TO HE TOJBKO IMOSIBIICHUE HO-
BOTO, PacTYyIIEro MPUPOJHOro 00BEKTa, TO €CTh aKT CO3UAATE/IbHBIN, HO U Pa3pylICHUE
«ctapbix okoB». O0a 3TH mpoIiecca Beerna UAyT «pyka 00 pyKy», Kak TpaBasi 1 JieBasi, B
€IMHOM MOIITHOM SIBIICHUU — BOCXOXKJICHUS, CTAHOBJICHUS Mupa. 1 OH BeCch OT MOMEHTa
CBOETO COTBOPEHHS HAIOJTHEH 3THMH OOJBITUMU W MajJbIMH B3pBIBaAMH, OyIlb TO 3€IE-
HBIE pACTCHHS Ha TUTaHeTe 3eMJIsl WM TPaHAMO3HBIE BRIOPOCHI SJHEPTHUU H BEIIECTBA U3
KJIOKOUYIITUX KapOM 3BE3THBIX HEIP, WK, HaKoHell, caM bobiioi B3peiB — Hatr oOmii
Orel-pogoHadyanb-HUAK U, OMHOBPEMEHHO, Halra 00mas MaTk-potoHadaIbHUIA.

B3priB-/IpeBo BeICTynaeT Kak BeJMKas MapHasl aHAJIOrHUsl, PUCYIOILas B MPOCTPAH-
ctBe Beenennotli, Ha Bcex e€ Maciirabax equHyro rpaduky rpuboodpasusix [Iponeccos-
OO0BekToB, CIOCOOHBIX B JAWHAMHUKE MpeoOpa3oBbIBaTh ceds, maputh Buxpu-Ilnomsr,
CJaJIKUE U TOPbKHUE, BOCXOAAIINE BCE HOBBIMU U HOBBIMU OKOJICHUSIMA HEYTOMHMO Bpa-
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LIAFOIINXCA TUTAaHTCKUX TaJIAKTHK, B HUX — IIAPOBUIHBIMU 3BE31aMH U TUTAHETAMHU, a Ha
TeX — )KUBOHOCHBIMU OKPYTJIBIMH JIapaMH CBOMX pacTeHHd. KopHu Bcex 3Tux 0oibIInx
1 MaJIBIX «JI€pPEB» MOBCIOAY OMYIIEHBI B MX MaTEPUHCKOE JIOHO: Ha 3eMJIe — B 3eMJTI0, KaKk
y 6508 B cafy; Ha HeOe — B Hebo, kak Bo BcéM [IposiBieHHOM MHpe, TPOpPBaBLIINMCS
BspeiBom u3 HeOpiTus B beitne. Cam Mup — oqHOBpeMeHHO Kak JlpeBo u kak B3peIs,
BO3HUKIINE U pacTymue CBepxy, rae «mepBoacnekT [IposBienus ects boxecTBeHHBIH
tperniet B Jlone Benukoit Marepu. Tpener, wnu Bubpanws, — onHoBpeMeHHO U CBeT, n0o
Csert ecTh nBIKeHHE MarepuH, — ciaraeT Gpopmen (E.IT.bmaBarckas).

Tak He Bce M pa3HOOOpa3HbIe, BEAOMBIE U HEBEIOMbIE HaM (POPMBI MHPa, KHUBBIE
1 KOCHBIE, HEyCTaHHO Tpeo0pas3ysIch U B3aUMOACUCTBYS JIPYT C APYTOM, ABJISIOT cO00it
noanuHHOo JKUBBIE, ycnoxHstomuecss CTpyKTypbl — BOUCTUHY KOCMHUYECKUE B3PbIBBI,
IpuOBbI, NepeBbsl C UX HEUCYMCIMMBIMU CIHPAIISIMU M CIIOpaMH, IIOAaMHU U 3épHaMu’?
Benp, kak U3BECTHO B OMOIIOTHHU, UMEHHO COXpaHEHUE (OPMBI TIPU TOCTOSTHHOM 0OHOB-
JeHuu e€ cybcTpara B nmpouecce (pyHKIMOHUPOBAHHS OPTaHU3Ma SIBJISETCSI OCHOBHBIM
MIPU3HAKOM >KHUBOTO.

o Bceit 3emie BUAHBI, HO U YaCTO, K BETUKONH CKOPOM, /Ta)Ke CIIBILITHBI — B3PHIBHI.
[IpennazHaueHue ke UX, TO €CTh PACTEHUH, 1E€PEBbEB, IPUOOB, a TAKXKE JIIONEH U KU-
BOTHBIX, — OUHMIIATh U OXKUBIATH IJIaHeTy. HacekoMble U BesKast AKUBHOCTb, MOJ3YIIAL,
Oeraromias, OCyIIECTBISET 3TO MO TOPHU3OHTAJH, NTUIBI — OTYACTH 10 BEPTHUKAIH, KaK
3TO AEJAI0T B OIPEACIEHHBIX TOUKaX 3eMJIM PACTEHHS U T€ e IPUObI; OHOBPEMEHHO )K€
10 TOPU30HTAIN U BEPTHKAIH («B IPOEKTE» — IMEHHO 110 BEPTHKAJIH, XOTA, YBBI, IOKa HE
Bce) — mronu 3emut. M motomy ctposit onn XPAMBI, BokpyT HEX ropoaa, B 0COOBIX TOY-
Kax IUIAHEThl — T€OAKTUBHBIX, YTOOBI, OJIb3YSCh BBIPHIBAIOIIEHCS U3-T10]] 3€MJIM HEBU-
MO SHepruei B3pbIBa, BEPUINTh U YMHOXKaTh [100po Ha TaHeTe, MOJUTH O IIOMOIIU
He60. 60 Tobpko Tam — B Mupax [lanpanx 1 OTHEHHBIX — HCTUHHBIC HAITK KOPHH. ..

A «panbue», B HenposiBieHHoM Jlone AOcomrora, BeuHo nokoutcsi Cems Beero
— Hernio3HaBaeMas llepBonpuunHa...Benukas LlenoctHocTs... Tak uto «CMOTpH B KO-
perb»! A 3Haunt: «Cmorpu B He6o»! Otryna nmeércs My3sbika Cep. OTTyna pazHocuT-
cs1 Benuxoe [Ipixanue, npoucrekaeT cama JKu3Hb.

Boubmoii B3peis

CoBpeMeHHas HayKa MpUIILIa K BRIBOY, YTO YacTh BellecTBa BeeneHHoi, HaunHas
oT MoMmeHTa bonbiioro B3peiBa, mpoxoauia 3BOMIOLUIO OT 3JIEMEHTapHBIX YacTHI] A0
»uBoro Bemectsa: DY (anmemenTapHbie yactuibl) — S (sapa) — A (aToMbl 1 HOHBI) —>
M (momnekynsl) — XK (3kuBO€ BeIecTBO). JTa MOCIEN0BATEIBHOCTh (JOPM BEUIECTBA —
enuHast, ¥ B Hell MOHOTOHHO MEHSIOTCS CIEAYIOIINE BaXKHbIE TapaMeTpsl (Tadm. 2, V):
1) pacTér cinoscrnocms, TO €CTh BO3PACTACT YHCIO BHYTPEHHUX CTPYKTYPHBIX HepapXu-
YECKUX YPOBHEH; MOXKHO CKa3aTb, IPOMCXOAUT KaK Obl pa3pacTaHue BCEIEHCKOTO (hpak-
Tana; 2) yobiBaeT xapaxmepnasn snepzusa (E); aTa sHeprus obOecrnednBaeT eI0CTHOCTh
Ka)KJIOTO CTPYKTYpHOTO YPOBHST; 3) Ha KQXKJIOM YPOBHE BO3PACTAET HUC/I0 YCHOUYUBHIX
munoe oo6vexkmos (N).

@akT yCIOKHEHHUsI CHCTEM B IpoIlecce IBONOLUKN BceleHHON U mpH pocTe mpo-
CTPAHCTBEHHBIX MACIITa00B — HEMPEJIOKHBIN, IPUBOJSIIUI MIPH ONMPEACTEHHBIX YCIIO-
BUSX K BO3SMO)KHOCTH (PU3UYECKOTO MPOSBICHUS OPTaHUYECKON )KHU3HU, 3aTEM, U aHTPO-
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noMop(HOTO BapuaHTa KU3HU pasyMHOH. Mcronb3yemast 0OBIYHO IpH pacyé€rax Xapax-
TEpHasi 3HEPTHsI OTHOCUTCS JIMLIb K U3BECTHBIM HbIHE €€ BuaM — ¢pusnueckuM. Hekas sxe
CyMMapHas dHepreTHKa 11eJI0CTHOI BeeneHHol, kak nposiBieHne e€ MOTeHIINH, KOHEYHO,
He JIOJDKHA McUe3aTh; OHa, CKOpee BCETo, HeM3MeHHa MITH COalTaHCHPOBAHA C SHEPTeTUKOM
IPYyTHX, «COCEIHUX», BCeNeHHBIX. [1o Mepe pa3BuTus Hamelt BeeneHHoH, 3Ta 3HEprus,
MO-BUAUMOMY, JIUIIb MPETEPIIEBACT KaueCTBEHHbIC MOTU(PHUKALINH, TOKE SBOJIIOLHMOHH-
pyer. IIpencrasisiercs, 9To C MOSBICHUEM OPraHUYECKH KUBOTO BEUIECTBA ITIaBEHCTBO-
BaTh HauMHAET UMEHHO OMO3HEpreTMyeckas (WM MCUXO(QHU3UUECKasi) COCTaBIAIOIIAL,
KOHEYHO, CBSI3aHHAs, C AJAEPHBIMU B3aMMOJCHCTBUSIMH, SIEKTPOMarHeTU3MOM, I'paBUTa-
1ueil, Ho He ToAecTBeHHas UM. C Te4eHneM BpeMEHH POJIb OMO3HEPTETUKU B HBOJIIO-
U BceneHHoM, BEpOsATHO, CTaHOBUTCS OoJiee 3ameTHOH. Emé Gomee MomHONW MOXKeT
OBITH BO3pacTalollee BIMSHHE HOOPHEPTETHKH KaK pe3ynbTara MOSBICHHs MBICISIIEH
MaTepHH KOCMOCAa — YEJIOBEKa, a TAK)Ke SHEPTUH €T0 AyXa, TOKa BOBCE HE yUNTHIBAEMON
HayKoM (Kak U TO, 9TO caMa Mo cebe MbICIIb — MaTepHajlbHa, TOHKOMaTepuajibHa). Bee atn
pasmbIlIeHus, 6e3ycioBHo, cponuu uaeam K.O.1{nonkosckoro, B.M.Bepnaackoro u ux
MOCIIEIOBATENeH, a TaKk)Ke APEBHUM BOCTOYHBIM yUEHHUSIM M T€OCO()CKHM BO33PEHUSIM,
Vuennio JXKuoit Itukn (Arau More). [Too0HbI B3N Ha Bu3HuecKyio Beenennyio
MO3BOJISIET PACCMaTPUBATh €€ KaK OTKPBITYIO CUCTEMY, TO €CTh CBSI3aHHYIO C HEKOTOPOH
«BHEIIHE» M0 OTHOUICHHIO K HEeHl cpeoil — IpyTMMHU BCEJICHHBIMY WM MHBIMH TUTaHAa-
MH MaTepUalIbHOCTH, U00 «IOPOIUTH» CTOJIb YPE3BBIUANHO CIIOXKHO 3alpOrpaMMHpO-
BaHHBIM MHpP crocoOHa JIMIIb BEJIMKas BHEIIHSS (a TOUHee — BHYTpeHHsist!) OOIIHOCTS,
MMMaHEHTHO «PacTBOPEHHASD B YHUBEPCYME.

HeykionHoe ycioxxHeHHE 000 CHCTEMbI €CThb OXHOBPEMEHHO M CIEICTBHE, U
NPUYHMHA PACIIMPSIONIMXCS MHOTOCTOPOHHHX CBSI3€H, YTO (Hapsiy ¢ BHYTpEHHEH Mo-
TEHIINe) MUTaeT mporecc e€ camoopranuzanuu. [103ToMy B OTKpBITON crcTeME B TIPUH-
LIUIIE HEBO3MOXKHA CMEPTh, CUCTEME CYXKACHO BEUHOE M3MEHEHHE Ha ITyTH HBOJIOLNH,
B 1I€JIOM TPOTPECCUBHOM, HO HE 00s3aTeIbHO MOHOTOHHO MIYLICH, a pa3BHBAIOIICHCS
UKJIMYECKH, TIPETEePIIeBAIONICH 3MTOXH KaTacTpod), KPpU3HUCOB, TO €CTh OHdypKaui mim
PEKUMOB C 000CTPEHNEM, TOBOPS A3BIKOM CHHEPTETUKH.

Wnero ycloBHOCTH MOHATHS CMEPTH NMPEKPACHO OTPA3UIIM JAPEBHUE MBICIUTEINH,
ocoberHo Ha BocToke, Koraa MpeacTaBisiiN MyabCHPYIOIIee CTaHOBIeHNE BcenenHoi
B OCCKOHEYHOM 4epeloBaHMU KocMmudeckoro HeObitus («umkna cmepru») u beitust
(«uMKIa )KU3HMY»), Ha3BaHHBIX, COOTBETCTBEHHO, Benmkoii [Ipanaiieit (Maxanpanaiieii)
u Benukoii ManBanTapoii (MaxamanBanTtapoii)’. CumBosioM xe BceeseHHoit sBisieTcs
Bpama (nn Bpaxma, Bpaman)®; mo3toMy «IHKII )KH3HI» — 3TO «BEK BpaMby» ™, musimuiicst
100 «rer bpamby, wau 100 «00KeCTBEHHBIX JIeT», 4TO cooTBeTcTBYeT 31104-10' et
(~10"), o ectb 310 TpEMepHO 300 ThIC. MIIPH JIeT! A 3TO Ha YeThIpE MOPsAKA MPEBOC-
XOAMT MPEATONaraéMblii cCOBpeMeHHbIN Bo3pacT BeeneHnHoil!

* CM. Takke B KOHIIE KHUTH JOTIOJHUTENbHBIE TIPUMETaHHS.

™ «Bek Bpamsn paseH 360 «aHAM» U «HOYaM» Bpamer; «aeHb Bpamen pasen 4,32 mipn
COJTHEYHBIX (HAIINX) JIET, TO €CTh MOXKHO CKa3aTh, YTO «CyTKH Bpamer» 3T0 8,64 mmpn sner. B
a30Tepm3Me uMmeercs emé moHATHe «CeMmb BewuHocTei», paBHBIX IO UIMTENBHOCTH OIHOM,
TPaHIHO3HOH [0 AMUTENFHOCTH, MaHBaHTape; 0/jHa « Be4HOCTh» 3TO cebMast uacTh 0T 31104210
net («BedHOCTBY» cocTaBisieT mopsiaka 44,4 Teic. MIpH JeT!).



164 V enasa

B cocrosaun HeOvitust petictByer nuimis AGcomnror, becnpuumnanas [lpuunna,
B IpuHUMIe HenocTwkumas — llapabpaman («BHe bpamanay), Ha3bpiBaemas Kapanoi,
Beunoii [Ipuuunoit, Benukum HenssectuoiM, Ennnsivm Hauanom, boxkectsenusiM OTiioMm
(«Tot», «To»). C HactyrenneM, nin lIposiBieHneM, KocMu4ecKkoro beitus peanusyercs
IOBYEIUHCTBO dyxomamepuu, 100 nyx u marepus cpognu Oty u Marepu Bcenennoi,
nopoxkaaromux mioa: CeiHa — Jloroc (enunyro Beenennyto, nian — kocmoc). Bednbim
acniekToM [lapabpamana siBisieTcst mpakocmuueckas cyocranmus (Mymna-Ilpakputh, To
ecth Kopenp Matepun, unn Bennkas Mareps Mupa), cymiecTByomias B COKPOBEHHOM
(dhopme Bo Bpems Maxamnpanaiin. M3 3Toit HEeBOOOpa3uMo TOHKOW MaTepUU M CO3MAETCsI
KOCMOC B «Bek bpameny TBopuecTBOoM Jloroca, pykoBozsmiero Mepapxueit Ctpouteneii.
Oneprus Jloroca ecte @oOxar (KOCMHUUECKOE HIEKTPHUUECTBO) — BUXpe6oe ABUKECHUE He-
MpeACTaBUMOM OBICTPOTHI, BBI3BIBAIOLIEE BHYTPH MPAKOCMHYECKOH CyOCTaHIINH «BUXPH-
aTOMBD) («BUXPH )XKU3HM»). [lociaemoBaTenbHO BOSHUKAIOT ceMb COCTOSTHHI KOCMUYECKOM
nyxomarepun (cemb cTemeHel e€ «ToHkocTm»). Camoe mocnennee (Husiee, rpybdoe)
BOCTIpUHUMaeMO (u3nueckuM ria3zoM. lllecTs Apyrux cOCTOSHMN HAIUM OOBIYHBIM
qyBCTBaM HEJOCTYIIHBI .

Bce cemb Takux miuaHoB (MUPOB, cep, CTyIIeHeH) COCYIECTBYIOT B IPOCTPAHCTBE;
WX OTIMYaeT pa3Has TOHKOCTb BUOpamui, BbI3BaHHAs JCHCTBHEM COOTBETCTBYIOIIMX
«aroMoB». Kaxapril mian OBITHS TOAPA3ENseTcsl OMATh-TaKd Ha CeMb MOAIUIaHOB. U
KaK B LIEJIOM CTPOUTEIHCTBO CEMU IUIAHOB Pa3BUBACTCS OT MEHEE K 00Jiee «IIOTHOMY»
(BEIIECTBEHHOMY) — 3TO MHBOJIOMS (MJIN «TPEXONaZeHUE» — «IaJeHHe» ayXa B Mare-
pHIO), TaK M MPHU TOSABICHUU MOIIUIAHOB peaju3yeTcsl TOT ke mpuHiun. (OTciona Bcé
[IPOHM3BIBAIONIAS SBOJIIOLMOHHAS HIesl «CeMH TBOpeHMID», «ceMHu IHel TBopeHHs».)
[TosTomy, Hanpumep, MpHU BOSHUKHOBEHUH IOCIEIHETO, (PU3MYECKOro, MOJIUIaHa Mo-
3TAHO 00Pa3yIOTCs U JAEUCTBYIOT MPOCTHIE «aTOMBD), IPOCTHIE UX KOMOMHAIMH (crmu-
xuu): cBet (Dghup), Terno (Ozowus), Ta3000pa3HOCTH (B030yX), KUAKOCTHOCTH (Booa) u,
HaKOHell, TBEPAOCTh (3emis).

PazBuBaronyrocs B yCIOBUSIX 36MHOW CTUXUU (DU3UUECKYIO )KU3Hb BEHYAET Yes0-
BeK. A BooO1ue cryneHeil JKu3Hu — Toke ceMb, B COOTBETCTBHHU C CEMbIO ITPUHLUIIAMHU:
TPH NICUXWYECKUX TIaHa, BKIovatonme OrHeHHsld 1 ToHKHH (0oee BBICOKHN) — 3TO
BBICIINE «BHE(PU3MUECCKIE» YPOBHU; 3aT€M MPOUCXOIUT CTAaHOBJIEHHUE, MUIN(POBKA Gop-
MBI — €€ YyCTOMYMBOCTH (B MUHEpaJaX), INIACTUYHOCTH (B PACTEHUSX ), TOJBMKHOCTH (B
KHBOTHOM MUpE), UHIUBHIyaIH3allui U COo3HaHUs (B ueroBeke). JKuzHeHHbIE (HOpMBI
MIPOSIBIICHBI M 3aKpPEIUICHBI TOCIEN0BATENLHO B TPEX OCHOBHBIX apcTBax — (uopkl, gay-
HBI U 4eJIOBEKa.

TakoB OOIIMH MTaH «TBOPEHUS», COMIACHO APEBHUM BO33PCHHUSM, B 3HAUMTEIHLHOM
Mepe MPeCTaBICHHBIN B Pa3HOOOPa3HBIX MU(POIOTHIECKUX KapTUHAX MUPA U 330TepHye-
CKUX JOKTPHHAX. 3[€Ch BCEIA IPUCYTCTBYIOT UJIEH TPOMYHOCTH U CEMEPHYHOCTH, OTpa-
JKaIoIIKe HE BEIMBICEI, KaK MBI yOeKJaeMCs, — HO BBICIIYIO PEaTbHOCTb, a TAKKE MPUHIIHIT
«YIUTOTHEHUSD) MaTepuy 10 MEpe CTAHOBIEHMS KocMoca. M 3To BIIOJHE BCTpaMBAeTCs B
COBPEMEHHYIO HAy4YHYIO KapTHHY KOCMOI€HE3a C MPOrPECCUBHOM IBOIIOIMEN BELIECTBA.

* Cormnacno Aruu More, Hamn pu3nyecKuii, IJIOTHBIA MUP IPOHU3BIBAET MUP aCTPaIbHBIMH,
nnu Tonkue Mupsbl 4yBCTB, 3aTeM — MeHTanbHbIA, OTHEHHBIM Mup 1 Boeiciiue.
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Oco0eHHO cephE3HBI JOCTHKEHUS] TEOPUHN pacuiupsarowetica Beenennoll — unen n3-
HaYallbHO «pa3ayBarolieics» BceneHHo!, MPUBOASIIIE K OMPeNeIEéHHOMY TOHUMAaHHIO
«TepBOTONYKa» — caMmord bombioro B3peiBa kak pe3ynsrara 0co00ro «M3HauYaIbHOTOY»
BaKyyMOITOZIOOHOTO COCTOSIHHAS MaTepuy (C OTPHUIIaTeILHBIM IaBJICHUEM, WITH OTPHUIIATEIhb-
HOW TpaBHTAIUE), KOT/Ia IUIOTHOCTh €€ MPEBOCXOANT IUIOTHOCTh, HAIIPUMED, aTOMHOTO
sapa Ha 78 nopsiakoB! B uTore mpoucXoauT un@aaYyUs — MOTHUEHOCHOE SKCIIOHEHIHAb-
HOE€ pa3AyBaHHE dTOT0 KPOIIEYHOTO IUIAHKOBCKOTO» 00BEMa JI0 MaciTaba mpakTHue-
CKH coBpeMeHHoit Beenenroit (3a Bpemst 10 ¢ pasmepst Bospactaior B 10" pas!). IIpu
3TOM IUIOTHOCTh M JIaBJICHHE TAKOTO «IOKHOTO» BaKyyMa MEHSIOTCS HMCKIIIOUUTENBHO
ME/JIEHHO, a TNTIOTHOCTH OOBIYHOM MaTepHH NaaeT Ype3BhIYaiiHO OBICTPO (XOTS BHaUase
OHHM MOIJIM OBITh CpaBHHMMBI). HacTymaeT pe3koe oxJaxk[ieHHE M CTOJNh 3HAUYUTEIEHOE
nasieHre TIOTHOCTH, YTO MBI BIIPaBe CYMTATh BCeNneHHYIo B Ty 210Xy MyCTOH JIs O0BIY-
HOW MaTepyy M MOJUIHNHSIONIEHCS TN NEHCTBHUIO IPaBUTAIIMOHHBIX CHJI OTTAJIKHBAHHUSL.
Bakyymomnogo6HOe coCTosIHIE HEYCTOWYMBO U, Paclaaasch, IPeBpaIlaeTcsi B OOBIYHYIO
ropsiuyro Matepuio 3a Bpems t ~ 107° ¢ ot Hayana B3peiBa. B pesynbsrare pacnana co3nia-
&TCs yKe TMOJIOKUTENbHOE JaBlieHHe, TO €CTh OOBIYHAS IPaBUTAIUs, KOTOpas TOJDKHA 3a-
MeISTh paciiupeHne BeenenHoM, 3amoHeHHOW BCEBO3MOKHBIME YaCcTUIIAMH U aHTH-
yacTHIaMu. BripoueM, HeJaBHO yCTaHOBJICH UCKITIOYUTENFHON BXKHOCTH (DAKT: HAYUHAS
C HECKOJBKMX MIIPJI JIET OT Halllero BPEeMEHH, pacliipeHre MPOUCXOAUT YCKOPEHHO
(c. 208, 217). Urto e kacaeTcs moApoOHOCTel caMord mpormecca 15 MIIpA-IETHETo
OXJIAX/IEHUS, TO MOCJIE0BATENbHO, KaK CYMTAETCS B HayKe, IPOUCXOAT:

a) pacwWICHEHHE 0 BUJIaM B3aUMOJICHCTBUM; 10 3TOTO d110Xa « Besimkoro Oobenu-
HEHUsD» YeThIPEX HbIHE M3BECTHBIX THUIIOB CHII (TPAaBUTAI[MOHHOTO, CHIIBHOTO, CIa00T0
U 2JIEKTPOMAarHUTHOT0) UMeeT MecTo 1pH t ~ 107 ¢; 0) B mutasMeHHoit cmecu u3 GpoTo-
HOB W YaCTHI] POXKICHUE siAep BOAOPOAA U Tejiusl B mporiopiuu (1o macce) 7 : 3, 9410
MPAKTUYECKNA OCTAaETCs BIIOCIENCTBUA HEM3MEHHBIM (t ~ 3—5 MuH); B) oOpa3oBaHue
HeTpPaJbHBIX ATOMOB U OJTHOBPEMEHHO — OTJAEJIEHHE U3JIy4YeHHs OT BEIIEeCTBa, 3Ta
3MO0Xa PeKOMOUHALMHU TIPOUCXOIUT pH t ~ 1 MITH JIeT; T) 000CcobIeHNE MPOTOrajaK-
TH4YeCKHX BUXPeiil B 00bEMe CaMBIX KPYITHBIX CTPYKTYp BceneHHo# — mpoToCKOIIIIeHI I
(t ~ 3 mupa ner). 3areM BO3HMKAaeT MepBOe MOKOJEHHMEe TaJaKTHK CO 3BE3IaMH
(t ~ 5—6 mupx neT); oOpazoBaHME TIKETBIX MIEMEHTOB (TsDKeNee Ters) Kak pa3 Mpouc-
XOIUT B HEZpax 3BE3/ DTOTO «CTAaporoy IMokoneHus. [losBieHre BTOPOro moKoJeHHs
3BE3/1, 00OTalIEHHBIX, KaK TOBOPAT, «METAJUIAMU», OTHOCAT K OoJiee TMO3THEH 3Mmoxe
(t ~ 10 mipnm set). menHo TakoBbIM siBisieTcs Harie Comare. [lapamiensHo mpoTeka-

Ta6auna 2 (mo ganubim B.C.CtpeabHunkoro, 1986)

[Tapamerp | 24 a A M _ X — 1t Yenosek
N 10! 10? 10° 10°-10* 10°-10° bonee N_
(KoM4YeCcTBO Ha HECKOJIBKO

OMOIOTHYECKNX |  TTOPSIIKOB
BUJI0B N_) (MHOMBUIBI)

E (3B) 10° 107 10'-10° 1 107!
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€T TeHe3UC TBEPABIX (pparMeHTALMIl — IUIAHETHBIX TEJ BOKPYT IUIa3MEHHBIX 3BE3J-
HBIX CTYCTKOB W3 HPOTO3BE3NHBIX TyMaHHOcTeH. BospacTt Hamieit ConHEUYHOH cucte-
MBI JOCTHTAaeT TOpAaKa 5 MIpA JeT. A Bo3pacT Bceil 06o3peBaeMoil Hamu BceenenHoi
(MetaranakTuku) — mopsika 15 mupy ner.

HepmaBHo ycTaHOBIIEHO, YTO HE Yepe3 HECKOJIBKO MIIPI JIET, a BCETO JIUIIb Yepe3
HECKOJIBKO COTEH MJIH JieT nocie bonpmoro B3peiBa ckopocTh 3BE€31000pa3oBaHust 10-
CTHTraja CBOEro NMHUKOBOTO 3HAYEHUS: MOJOAbIE SPKHE 3BE3MbI 3arOpanuch B COTHHU pPa3
yaire, 4eM B COBPEMEHHOM MUpeE, U paHHsA BcenenHas HamomuHana coboil QeiepBepk
(puc. 3).

[IpuBen€HHpIN MEepeYeHb ITAMOB MOSBICHUS BelIeCTBa U (POpMOOOPa30BaHUS BO
BcenenHnoi, onmparomuiicss Ha COBPEMEHHYIO KapTHHY MHpa, B IIEJIOM COIJIacyeTcs C
YIIOMSIHYTOW KapTHHOW «TBOPEHUS» B BUOIMM M 330TepHUECKUX YUEHUSIX O CEMH TOJ-
IJTaHaX MUPO3/IaHUS Ha YPOBHE «IUIOTHOTO» MHpA.

Bo3MoXXHBI, Ha Haml B3MISAA, CIIEAYIONIME TapajuieNid, €CIH OTNISHYTHhCS Hazal
— OT COBPEMEHHOH 3MOXM K MOMEHTY KOCMOJIOTMYECKON CHHTYAspHOCTH bomnbiioro
B3priBa: 1) ctuxus 3emus — 310 TUIaHeTooOpa3zoBaHue; 2) cTUXus Booa — MpOTO3BE3 -
Hbl€ TYMaHHOCTH, TJIl¢ U B caMoOM jelie OOHapy>KeHbl B M300WIMHA MOJIEKYJBI BOJEI;
3) ctuxus Bosdyx — mpotoranaktuueckue BUXpH; 4) ctuxusi O2onb — 310Xa PEeKOMOH-
HaI[MH, OCTAaBJISIOINIAs MMOCie cedsl peuKToBoe (HOHOBOE U3IydeHHE; 5) cTUXMI Dpup
(nmu CeeT) — snoxa npeoOmaganvst n3mydeHus ((POTOHOB) HaJ| BEIIECTBOM (YaCTHIIAMU),
COIIACHO MOJENH Tropsiuedl BeenenHoit; 6) «mpocThle KOMOWHAIMU MPOCTHIX aTOMOBY —
anoxa 00pa3oBaHus AAep BOAOPOIA M TeNusi; 7) «IIPOCThIe aTOMBI» — 3moxa Bemwmkoro
OObenHEeHUS H3BECTHBIX YETHIPEX CHIT B3AUMOJCHCTBUS.

Bce aT1 cTaguu-noniaHbsl 0XBaThBalOT (OPMOOOPA30BaHUE B CEABMOM HU3IIEM,
«IJTOTHOM», MHPE TIPY SBOJIIOIIUH KOCMUYECKOH AyxoMaTepuu. Toraa mectoi Mup, «TOH-
KHi1», HEBUJUMBIH, He OyIeT JIM BEAYIINM TOTO YIWBUTEIHHOTO, MOJTHHEHOCHO HACTY-
TMAIOLIETO MPOMEKYTOUHOTO COCTOSIHUA <JIOKHOTO» BaKyyMa, korna Bceenennas B mpo-
Iecce pa3IyBaHUs CTAHOBUTCS KPAaTKOBPEMEHHO HEOOBIYAtHO XOJOAHOU U emié mycTa
— 6e3 00b11HOI Marepun? He o3HadaeT ju 370, 94TO MATHIN MUp (10 cyTH — OTHEHHBIH,
B TepMUHOJOTUM JKNBOW DTHKHM) BO3HUK UyTh OJNIMDKE K CHHTYISPHOCTH, KOTZA BaKyy-
Mornono0Has BceenenHas npu camoM Havajie MHGIANUK ObLia €I1é CIMIIKOM ropsda?
CrnenoBarenbHO, SK30TEpUIECKH: Oollee paHHIE MUPBI (KUHTYHUIIHNY», KHUPBAHBD» — YET-
BEPTHIN M TpeTuil) MOSABUINCH Ha CTaJWHU, HEOCPEICTBEHHO NMPUMBIKAOLIEH K caMOMy
«TIEPBOTONUKY», KaK U emé boiee paHHUE — BTOPOH U MEpBBINA («MOHAIHBIIN» 1 «OoXe-
CTBEHHBII»)? CaM ke «IepPBOTOIYOK», 00sI3aHHBIN KOJIIOCCAIBHOMY TPaBUTAIIHOHHOMY
OTTAJIKUBAHHIO B M3HAYAJIbHOM MeNbUaiIlIeM «ITaHKeOHe» — BcenenHoi, He ecTh i Ta
camas «au(¢y3us 3apoasimia B ceMepuuHyo Mepapxuio», KOTopasi ONHCHIBAETCS B
930TEPUYECKON JINTEpaType KaKk 4eTBEPTAsi BENHUKAs CTaAUs (U3 CEMHU) BCETO ABOIIOIH-
OHHOTO Tpoliecca, CeAyolIas 3a cTaauel «3apojsiiia Beenennoi», To ecTh «polyx-
nenus Beenennoit k XXuzam» («BhIsABICHHE MOHAA» B Benukoit ManBanTape)?

W nenp3s nmm acconnmpoBarh «3HEpruro Jlorocay, To €CTh «BUXPU-aTOMBDY BHYTPH
MIPaKOCMUYECKOW CyOCTaHLIUMM, C TEMH KBaHTOBBIMH (DIIyKTyalusiMi BaKyyMOIOA0OHOTO
HCXOJHOTO COCTOSHUS BceneHHOH, KOTOpBIe JTOIDKHBI CYHIECTBOBATh MPH OYEHH OOJIb-
[IMX TUIOTHOCTSX, OJM3KUX K «TUIAHKOBCKOW» ?
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Wrak, kak cuuTaeTcsi B KOCMOJIOTMH, U3 BaKyyMa CyllepCHMMETpUYHON BeeneHHoi,
IJIe B €QUHCTBE MPEOBIBAlOT BCe OymyIye YeThipe PU3NIEeCKUX B3aWMOJEHCTBHS, BHA-
yaje, IpU UHTCHCUBHOM OXJIAKJCHUU M3-3a pa3ayBaHUs (IPOCTPAHCTBO BO3HUKAET C
Hadajna B3peiBa), oTaessieTcst nepoe, Hanboee JaTbHOIEHCTBYIOIIEE B3aUMOICHCTBHE
— rpaBuTanuonHoe (t~ 10 c, t o= 10 ¢), 3atemM — MeHee TATbHOACHCTBYOIIEE — CJIa-
00e, MOTOM CHITbHOE (JUTs OyMyIIUX SiAeP aTOM) M, HAKOHEI[ — JJICKTPOMArHuTHOE, TO €CTh
B HaIlleM TTIOHMMAaHHH — CBET. B pe3ynbrare, «BhIMaaeT B 0CaI0K» OapuoOHHOE BEIIECTRO,
HaM 3HAKOMO€, U3 KOTOPOro Mbl U COCTOUM. M3BECTHO, YTO 3TO BELLIECTBO SHEPTETUUECCKU
COCTaBJISICT UCKITIOYUTEIBHO MAITYIO JIOTIO OT 001el 3Hepruu BeenenHoii, Kyna BXOIuT,
TIPEXKIIe BCETO, «TEMHAS SHEPTHS» U «TEMHAas (CKphITas) Marepusn». Ho, kak roBopHTcs,
«MaJl 30J0THUK, 1a 10pOry...

KonoccanpHoil BeMUYUHBI «TEMHAsSI SHEPTHUSL» B BaKyyMeE, COITIAaCHO MHEHUIO yuE-
HBIX, KaK pa3 u o0yciaBiuBas 3G (HeKT OTpUIaTeIbHOTO TABICHHSI, IPOSIBIIsIA ceOsl yke
B MoMeHT bonbmoro B3peiBa aist peanm3anmu camMoro pasiéra, u TOJBKO IOCIIE ITOTO
3asBIIIET O ceOe TpaBUTAIlMSI, U YYTh MMO3KE — «TEMHAs MaTepus», Yei arcHT eme He
YCTaHOBJIEH.

B tepMuHax 330TE€pUUECKOr0O 3HAHUS, IPUHITOE CHELUUATUCTAMH CIIOBO «OTIEIH-
JIachy MONPa3yMEBaeT — «IPOSBUIACE», MO0 ¢ MOMEHTa Havyana Benukoit MaHBaHTapbl
(MmomenTa bompmoro B3priBa) pasBepHyncs TpaHAuo3HBIA Tporiecc IlposiBiaenust
BcenenHolt, compoBokaaeMblii BcE Bo3pacTaromied auddepeHpanuend («oTaeneHu-
eM» OlHOro OT apyroro). Iloatomy Tak HasbiBacMmas B YueHuu KuBod DTHUKH «IICH-
Xudeckas», wim «BceHadanpHas» («OCHOBHAs»), SHEPTHsI OTOXAECTBIsETCS ¢ Jlyxom
CBsTBIM, a B TEpMHUHAX BOCTOYHBIX yueHHU — 3T0 [lapadoxar; doxar ke (B HamieM mo-
HUMaHHU — DJIEKTPHYECTBO) €CTh CICAYIONUI acnekT BceHayanbHOW SHEPruu B Mpo-
sBileHHON Bceenennoit. CripaBeyInBO MHEHHUE, YTO BCEHAYAIbHAS SHEPTHSI MOKET OBIThH
COIOCTaBMMa C TpaBUTAIMEN B cCaMOM OOIIEM CMEBICIIE, CO CIIOCOOHOCTBIO TIPUTITHUBATH
OJTHO K JIPYTOMY HE3aBHCHUMO OT pajuyca JEHCTBUS COOTBETCTBYIOIIMUX CHII, OT UX IO-
cnenyomux Moaudukanuii. 3Hauut [apadoxart, UM «OCHOBHYIO» SHEPIHIO, HOIMYCTH-
MO cYecTh 3a Hekoe EjuHoe B3amMopeicTBre, MOMCK KOTOPOTO YIIOPHO BEAYT (DHU3UKH
Ha HaleM (PU3UYECKOM IUIaHe, YTO, KOHEYHO e, COBEPIIICHHO HeIOCTaTouHO. Bripouem,
y4€HbIEC BEAb YK€ MPU3HAIU CYLIECTBOBAHUE HE TOJIBKO «TEMHON MaTepum», KOTOPOM
Ooee pa3 B IecsTh, YeM OOBIYHOM (0apHMOHHOIT), HO U «CKPBITOM SHEPTUN», KOTOPOH BO
MHOTO pa3 GoJIbIIIE CaMOl «TéMHOM MacchD» (c. 271, 280).

30TepUIECcKOe 3HAHKE, KaK BUIHO, HE TPOTUBOPECUUT HAYTHOMY MUPOBO33PEHUIO,
KOTJIa TOBOPHT O (hmHaIe mporecca auddepeHnranum — HameM GU3NnIeCKOM MHPE, 110~
CJICJIOBABIIIEM 32 TPOSIBIICHUEM 00Jiee TOHKUX TutaHoB nociie Oraennoro. Ha camoti pan-
HEl cTaauy TaKOW «OTHEHHOCTH», HABEPHOE, U SBJICHBI OBUIH yCIIOBUS, TIOCITYKABIIIHAC
MPUYUHON BOSHUKHOBEHUS IpaBUTAlUU. Mup cTan nojsipu3oBaH, a OTOMY, BUAUMO, U
ACUMMETPHUYCH, KOTJIa POM30IILIa rnepBast auddepennmanus — Ha ABa Hauana (JKenckoe
1 MyKcKoe), TPOHM3aBIIasi CBOHCTBOM JAUXOTOMHH BCIO MTOCIIEAYIOIYIO SBOJIOIHIO.

Hano nymare, 4To HMEHHO HapyllleHHE U3HA4aJIbHOrO ENMHCTBA, TO €CTh CUMMe-
TPHUH, OTICICHUE OJHOTO Ka4eCTBa OT JPYroro, Aaji0 TOTYOK K MOsIBICHUIO | paBuTaiuu
BooOmIe. 6o Iputsoxenne B CBOEM COKPOBEHHOM acIeKTe, a 3HAUUT, JII000BE, €CTh TsTa
BEPHYTHCS APYT K IPYry, B YEIOBEUECKOM MMOHMMaHuM, B PaBHOBecue, B [1epBOUCTOK.
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Puc. 3. PaHHsia BceneHHasa oveHb HanommHana dperiepeepk (kypHan «3Be3goqet» Ne3/2002)

Oto — conporusnenne nudpdepennuanun. M 3to — MHEpust B caMOM IMIUPOKOM, 330Te-
pUYECKOM CMBICTIE; HHEPLIHS, KOTOpas, KaKk HU MapaJoKcalbHO, Ha YPOBHE YeJIOBEYECKO-
r0 OBITHS MIOPOXKIAET 3JI0 B CBOEM ITPOTECTE MTPOTHUB IBOIOINH, IPOTUB AuddhepeHITa-
LU, pa300IIeH s, & 3HAYUT... BO UMA-TaKd W3HAYAIbHOTO EMWHCTBA; HO 3TO Kak pa3
cama JI1060Bb, a He 370. Tak, OHOBPEMEHHO MPOSBIISIIOT ce0sl ABe TPOTHBOIOIOKHBIE
TEHJCHIINU — U A00PO, ¥ 3710, ECIH MX MEPUTh 3eMHBIMU MepKamu. Kak roBoputcs «oT
TOOBH 10 HEHABUCTH — OJIMH IIary...

W He Takoii 11 OMUH-€IUHCTBEHHEIN «IIary, €J¢ 3aMETHEIH, ITOCII0COOCTBOBAI IO-
SIBIICHUTO TOW aCHMMETPHH B IIPUPOJIEC, BHAYAIIC MaJIOH, 3aTeM BCE OoJiee YCHITHBAIOIICH-
sl ¥ paspacTarolieics mo Mepe pacumipenus Beenennoit? U Tak Ha3piBaeMoe «IIpaBoey
CTaJIo MpeodIafaTh Hal «JICBBIMY» (HAaBEPHOE, MPEIKIC BCETO B HAMIPABICHUSIX BPALICHHUS
M3HAYAIBHBIX «BUXpeh-aToMoB»). 100 PaBHOBecHe OBLTO YK€ HEBO3MOXKHO, CIIEIOBA-
TEJBHO — HE HY>KHO: MHp JOJDKEH OBLT pa3BUBAThCA, a JUIS 3TOTO TpeOoBallach JMHAMHU-
Ka, a IOTOMY — W TpaBUTanus. Beab TOJBKO B pa3beAMHEHUU BO3HHMKAET MOTPEOHOCTH
Enuncrea. He B 3TOM 5Tt HapyIieHHn CHMMETPHH, H3HAYAIFHO MCYE3alolle MaJIoM, 3a-
kimouéH Benukuit UMnynec k bonemoMy B3peiBy, k nosiBaeHuto camoi Beenennoit u eé
IBOJIIOLIMY — K pa3BopaunBaHutio Benukoit MansanTaper? IMeHHO 00peTéHHas acuMMe-
TPHSI CITY)KHT, BEPOATHO, T€M, 9YTO (OPMHUPYET TEHACHIIUHN U LEIH B pa3BUTUH Mupa. 1
€CTh OCHOBaHUS JyMarh, YTO 3TH «IIPaBbIe» IIeNH, AEHCTBUTEIEHO, 00EPHYTCS CBEpIIIe-
HUSIMH NPABBIMH — Ja)K€ B YEJIIOBEYECKOM ITOHMMAHHUH 3TOTO CIIOBA.

CoBpeMeHHasi KapTHHA CTAaHOBIICHUS BceneHHOH, WHTEHCHBHO O(QOPMIISBINASCS C
riepBoii yeTBepTH XX Beka, emé B koHre XIX — Havane XX cToneTus ObLIa MpecTaBiIeHa
YeloBeuecTBy Benukumu ero YuurtensiMu B pacIIMPEHHOM, TAK)KE M HAa TOHKHUE TUTAHEI,
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Bapuante (cM.: «Taiinas Jlokrpunay E.I1.bnaBarckoii; Yaenne Xpama, nmepenanHoe qepes
®p. Jla [Ipr0). U umeHHO ¢ y4€TOM APEBHUX BOCTOYHBIX JIOKTPHH BMECTE C HAYYHBIMH
JOCTHXEHHSAMH TOTO BpeMeHH. U 1o ceil IeHb TEKCTHI 3THX TPYAOB OCTAroTCsl BOCTpebo-
BaHHBIMH TeMH, KT0 uiieT Mctuny. CkazaHo, 9To pH 3BOIIOLIMH BeeneHHol «TpancMyTa-
IUSI BBITIOJTHSIETCS ISMCTBUEM YXOBHOT'O OTHS B TIPOIIECCE, CXOAHOM CO B3PBHIBOM (BBII.
3aechk u nanee A.H.). [locne Toro, Kak JOCTUTHyTa HH3MIAS TOYKA SBOJIOLMH MATEpUH B
TedeHne ManBaHTapsl (MMeetcsa BBuAy Bemnnkas ManBanrtapa. — 4.H.), B IpOsBIEHHOM
CyOCTaHIINM yCTaHABIUBAIOTCS OOJiee WHTEHCHBHBIE BUOpanuu. M, BMecTo neicTBus mo-
3UTUBHBIX aCMEKTOB PACIIMPEHUS U U3BEPKEHUS, MBI IMeeM (IIpEeUMYyILeCTBEHHO. — A.H.)
JIeCTBUE MIO3UTHBHOTO aCIEeKTa CIETUICHUS M KOHJIEH AU . .. [I[poncxonuT nputsxenue
U CIIETUICHHE aTOMOB MaTe€pHH, U 110 OKOHYaHNM MaHBaHTaphl aTOMHast CyOCTaHIINS BHOBb
CTaHOBUTCS €JIMHOM, KaK U BHauyayie. Mbl ynoTpeOiseM cioBa “B3pbIB” U “‘paciiupeHue”
B OTHOCHUTEIIFHOM CMBICIIE; CJIOBO “‘pa3BEPTHIBAHNE” HAMHOTO TOYHEE BHIPAXKAET MPOILIECC
3BOJIIOLMH, TAK K€ KaK CJIOBO “CBEPTHIBAHUE” — MPOLIECC UHBOMOLUNY [77, ¢. 169].

«Heo0xoanmo noHATh, — ckazano B ypoke 179 «Oroub» [75], — 4to 3TOT npouecc ¢ak-
THYECKH SBIISIETCS TEM K€ IPOIIECCOM, KOTOPBI MIMEET MECTO ITPY {yXOBHOM BO3POXKICHUN
Y BOCKPECEHUH IIyIH YeioBeka. OroHb, WM TyXOBHBIN CBET, BHIITOJHSET CBOIO paboTy MO-
CpEICTBOM ABYX MPOTHBOMOJIOKHOCTEH MPUPOIIBI — 00onH U panocTy. HykHo Xoporo 3amnom-
HHUTB, YTO ITOT OTOHbB, WM CBET, HE eCTh WLTo3us. OH JeTaeT ¢ IpHpPOoIoN JYeioBeKa B TOU-
HOCTH TO JK€ CaMO€, 4TO JIENAeT OTOHb Ha MaTepPHAIFHOM IUIAHE: JIM0O OYHIIALT, MO0 YHU-
gyrokaeT». U1 emg paHbiie roBopuiiocs: «Tem, KTo ynorpeonsieT BelpaskeHHe “‘CBET pasyma’
BCETO JIMIIB Kak MeTadopy, He TIPUXOIUT B TOJIOBY, YTO CJIOBA 3TH BBIPAXKAIOT PEATLHOCTD U
YTO MEPBOE MOKPhIBAJI0O MaHaca — AKallla — B ICHCTBUTENIBHOCTH SIBIISIETCS TyXOBHBIM OT-
HEM, CBETOM, WJIM SHEPTHEH B UUCTOM BHE». «HacTHYHOE MM MTOTHOE YHUUTOKEHUE )KU3HH
Ha (U3UYECKOM TIIaHE TIPOMCXOIHT MOMEPEMEHHO TO OTHEM, TO BONOIO... To, 4TO UMeEHY-
€TCsl AYXOBHBIM OTHEM — TIEPBBIM IIOKPOBOM JTyXOBHOM SHEPIHH, — HE YHUUTOXKAET rPyOyro
MarepHio. JlJ1st BHyTpEHHEro 3peHusl TICUXUKA 3TOT AyXOBHBIM OTOHb MPEACTaET B BUJIE UH-
TEHCHBHOTO 0OEJIOTo CBETA. .. JI0 TOTO, KaK CBET CTaHET OTHEM Ha TuIaHe Tpy0oil MaTepun, OH
JIOJDKEH B30PBAaThCsl HA acTPAILHOM IUTaHe, OCBOOOINB TAKMM 00pa3oM T aTOMHBIE JTyTIIH,
YTO JAlOT CBETY CyOCTAHIIMIO Ha TIaHe (PH3UUECKOMY. . .

«Bcs Bcenennas HaxoaWTCA B COCTOSHUM TrOpeHHs. MUpHI MBUTAIOT BHYTPEHHUM
OTHEM, BBI3BIBAIOIIMM MOCTOSIHHBIE U BEUHBIC M3MEHEHMSI KaK BOKPYT HAc, TaK U BHY-
TpH... Hamm coOcTBeHHBIE Tena ToXe MOABEP)KEHBI HETPECTAHHOMY TOPEHHIO: COCTAaB-
JISIONIME WX 3JIEMEHTHI, Cropas, MOAMHUTHIBAIOT MIPaHUYECKoe Teno. B pesymprare aTnx
MPOLIECCOB B TKAHSAX TEJa HAKAIUIMBACTCS IEIEJ, KOTOPBIM BBI3BIBACT CTApPEHUE, €CIIU
€ro He yCTPaHUTh... AaXe Te4Yb HYKJAeTCs B BO3AYIIHON (KUCIOPOAHOM) TATE, YTOOBI
TEeHEPHUPOBATH CHITY, Wuin Terio» (1916 1) [78].

Celi Gerblii SKCKYpC B JPEBHUE M COBPEMEHHBIC 3HAHUS, Kak Oynro, He OBLI JH-
HIEH CMBICTIa, TOKa3aB ONpeNeEHHBIN HX Mapajuleln3M U 1aB Ha Oyayniee mpaBo Oonee
TIIATETHHO COTIOCTABIIATh UX — HBIHE HApaCTaIOIIHe B paMKax HAyYHOTO ITOMCKA C TEMH,
YTO 3aBEIIaHbl CTAPUHON . B 9TOM CMbICIIC OY€Hb MTOKA3aTeIbHO OJHO U3 BHICKA3bIBAHUI

* B cBsI31 € 4eM MBI ¢ GIarolapHOCTBIO BCIIOMHUHAEM KHUTY yuéHoro-¢usnka @.Kampsr «Jlao
(hu3uKMy», BIiepBBIC OMyOIMKOBaHHOH Ha 3amaze B 1976 rony u u3naHHoi y Hac B 1994-m.
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actpodusuka u kocmonora P.d.Ilonumiyka, KOTOpoe Kak HEJb3s JIy4Ile MOXET HILTIO-
CTPUPOBAThH MOACIIYIHOE MPUCYTCTBUE B HAYYHOM apCEHANE MIEH BOCTOUHBIX JOKTPUH
0 pelIameM 3HaueHUH aKTUBHOTO, SHEPreTHUECKOTO Hayalla ¥ YHHBEpCalIbHBIX (Oomee
TOHKHWX) cyOcTaHImii ipu popMupoBanuu Beenennoit: «Pusnka DiHITEHHA OTOXKIECT-
BIISIET MacCy-MaTepHUIO 1 €€ SJHEPTHUIO KaK /IBa aCIEeKTa (TAaCCUBHBINA M aKTHBHBIN) €ANHON
CYILIHOCTI .

Bcenennas kak YUépnas Jpipa (uiu benas?) — mar k BeceenunerBy

B 60-¢ rozpr XX Beka M3BECTHBII aMepHKaHCKuit husnk-Teopetuk Jxon Yunep™, crie-
LUAJIFICT HO TEOPUSM OTHOCHTEIFHOCTH U TPaBHUTAIUH, TEPMOSIEPHOMY CHHTE3Y, a TaKkKe
CO37aTeNb TeOMETPOJVHAMUKN M KOHLEIIMY HEUTPOHHBIX 3BE3]I, BBICKA3aJl MPEIIIONIONKeE-
HUE, 4TO BCeneHHas B 11eJIOM MOXET IpecTaBisaTh coboit Yépnayto Jpipy (Y1), Hudero He
OTZAOIIY0 HEKOEMY BHEIITHEMY THUITIOTETHYECKOMY HaOonaTeso. A Mbl e€ oOUTaTenm. .

Iloxa3arh, 4TO Tak OHO B MPHUHLMIIE JOIIYCTUMO, MOKHO, OCTaBasiCh IaXe€ B paMKax
HBIOTOHOBCKUX NpejcTasieHuil. Hano, HanpumMep, conoctaButh 11 Beenennol 1Be, XOTs
OBl OPMEHTHUPOBOYHBIE OIIEHKH BEJTMYMH TaK HA3bIBAEMOTO «TPABUTAIIMOHHOTO PaNyCca
(mponopLMOHANTBEHBIM 00Pa30M 3aBHUCAIIEIO TOJIBKO OT Macchl 0OBEKTa), COOTBETCTBYIO-
LIMe ¥ TEOPHH, U, TI0 BO3MOXXHOCTH, — peanbHocTH. ([ToBepxHocTs U/l nMenyetcs emg u
«cepoit LLBapummibaay.)

Uro kacaercs UMeHHO HaOmogaeMoit yactu BeeneHHo#H — BUAMMOH, pukcupyemoit
COBPEMEHHBIMHU CPEICTBAMH B JAHHYIO 310Xy M Ha3blBaeMoil MeTarajgakTHKOM, TO 3TO
B OIPEAEIEHHON Mepe OJHOPOIHO pacHpelei€HHbIE B IPOCTPAHCTBE «COTBI» U3 CKO-
IUICHUH ¥ CBEPXCKOIUICHUH TaJIaKTHK (HaXOIIIIMECS B «y3JlaX» M Ha «CTEHKax» siuei),
TO €CTh HECKOJIBKO MIJITHAPAOB 3BE3HBIX «OCTPOBOBY, Ubsi CyMMapHas Macca COCTaB-
nstet nopsaka 0,5-10% mace Connia (M), a ¢ yuéTOM HEBUAMMOTO BEIIECTBA («TEM-
HOI» MIIM «CKPBITOH Marepun») — 310 yxke 0,5:10** M. IlpuauMas BO BHUMaHHE, YTO
«rpasupaanyc» CosHIa COCTaBIAET OKOJIO 3 KM, ITOTy4YuM JUIlst MeTaranakTuKy ero, Kak
ObI TeOpeTHYeCcKoe, 3HaUYeHUEe, paBHOe npuMepHo 1,5-10%* km. Cam ke paauyc BUANMOI
BcenenHnol, To ecTh pacCTOsIHKE B JaHHYIO 310Xy OT HAcC 10 TOPU30HTA COOBITUH, OTKYZA
CBET IIEN NpUMEpHO 15 MIps JeT, paBeH «Bcero Juiiby okoio 1,5:10% kM. Taxk uro pe-
aJbHBIE Pa3Mephl MeTarajJakTHKH CPAaBHUMBI, HO BCE JKe MEHbIIE (M Ha [ENbIH TOPsIoK!)
runoterndeckorr YJ[, B koTopyro ¢pukcupyemas macca BuaguMon BcenenHoi criocoOHa
CKaThCs B CITyyae PaBUTALMOHHOIO KoJLIarca.

He o3nauaeT i cKa3aHHOE, YTO MBI, KBS MOJ TOPU30HTOM COOBITHI 3Toi U™,
CyIIECTBYEM BO «upeBe» BceneHHoH, BcE 1 BCs MOI OHOM «Kpblieii», mpeObiBas B Co-
CTOSIHUM 0c00o0ro BceneHckoro BeeennHeTBa? U uepes 0HBI (C TOJICOTHH MJIPA) JIET,
MPOJIOJIKAsI CBOE HBIHE YCKOPEHHOE PACIIMPEHUE UITU YK€ 3aMENJIUB €ro, HE MOJOUAET
JIM HaIll COOBITUMHBIA TOPU30HT B TOYHOCTH K ropu3oHTy U/l, 03HaMEeHOBaB TeM CaMbIM

* Honuwyx P.®. ®usuka u penurus / B3anMocBsa3b GU3MYECKON U PETUTHO3HON KapTHH
mupa. Ilox pen. H0.C.Bnagumuposa. Koctpoma, MUNIIAOCT, 1996.

** Cronuaicst B 2008 rosy.

" Cwm. rtaxxke crareio JI.B.Bopucosoit «KonneHncupoBaHHass Marepust ¥ acTpOPH3HKa»
(xypnan «/Jempducy Nel (61)/2010).
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BEJIMKWH dTan nepecedeHust e€ [paHuI] u BCTyIUIeHHe B HOBYIO (a3y *ku3HU BceneHHol
— Havano e€¢ cxarusa, BJJOXA (VI m.)? A Bexp Korma-to (d4epe3 HECKOIBKO MIIPI JIET
nociie boneioro B3peiBa) oHa, cioBHO benas [[pipa, mpeBo3morina cBo€ cOOCTBEHHOE
MPUTSDKCHNE, OCTaBUB JAJCKO 103aAu OBUIYI0 CHHTYJSIpHOCTH B Heapax YJI. B na-
CTOSIIIYIO K€ 30Xy JCHCTBYIOT HapacTaloIlIHE CHJIBI OTTAJKHBAHUS, TEIIEPh OTYACTH
NpU3HaBaeMble KOCMOJIOTaMH, HO Oojiee cTa JIeT Has3al YK€ cepbEé3HO 00CYKIaBIINECs
(n mpumensBmuecs!) BeigatommmMes nzobdperarenem XIX Beka /xonom Kumu (M. xyp-
Hai «Jlempducy Ne 4(56)/2008).

O6nagas MOMCTHHE YHUKAIBHBIMH, IIOKa HETOCTHKUMBIMU HaM U HayKe ICUXUYe-
CKAMH BO3MOXKHOCTSIMH, J[>K. Knimm 6611 crtocoGeH ¢ ToMOIbI0 H300pETEHHBIX UM MeXa-
HU3MOB, a [NIABHOE — BOJICI0 CBOMX BBICHINX CIIOCOOHOCTEH, 1e3MHTErPUPOBATh Bellle-
CTBO Ha MOJIEKYJISIPHOM YpPOBHE, TO €CTh BOCIIPOM3BOANTH CHJIbI OTTAJTKMBAHMS B JIO-
KaJIbHOM oOmacTu mpocTpancTBa. Tak He 661 Tn bonbioit B3pbIB pesynprarom neiicTBus
Bosm toro Jlemuypra, Toro Beiciiero Pazyma, kotopsrit ocymectsun [IposiBinenue ¢yHna-
MEHTAJIbHBIX 3aKOHOB, JIEXalllUX B OCHOBE MUpO3AaHus? W 3acTaBIsABIIMX TPOCTPAHCTBO
Hameil BceneHHOH ocIuIMpoBaTs OTHOCUTENBHO e€ rpaBupanuyca? B3mpiMarh cBOMM
TOPU30HTOM OT CHHTYJISIpHOCTH K cepe IlIBapiimmibaa u naxke mpeogoaesars eé?

A Terepb MBI 33J]aIUM €Il OMH BOIIPOC: HE ABJISIETCS I IPU3HAKOM IIPUCYTCTBUS
CUJI OTTAJIKUBAHUS TaKO€ pacliupeHue BceneHHOU, KOTOpOe COMacOBaHO U € PacKpy-
YHMBAaHHMEM 30JI0TOT0 BCeJleHCKoro Buxpsi? He cuMBoOMM3NpyeT IU HBIHEIIHUH OTPHIB
BHEIITHEH («IIBapIIIIAIBI0BCKON») chepbl OT BHYTpEeHHEH (MeTaralakTHYeCKO) To, 4TO
UCTHHHEIE pyOexu BcereHHOM!, KaK BCeTo CyIIero, HeoCsIraeMo OOIIHPHBI U CKPHIBAIOT
BHYTpH ce0sl HE TOJBKO TAMHCTBEHHYIO «TEMHYIO MAaccy», IECATUKPATHO HPEBBIIIA0-
UIyI0 BUJMMYIO, HO U HEBEPOSITHO OIPOMHYIO «TEMHYIO 3HEPIUIO» — 3HEpruro bemoit
Heipe1? U uto 3710 32 «macca»? BEITh MOXET, 3TO HEKHE TOHUYAHIINe HUTEBUIHBIE CyO-
cTaHIMM KocMoca (BcomMHuM Tumnoredy b.Y.PoamonoBa [68A]), mpoHU3BIBAaIONINE H
OKpyXaroiye Bce 00beKThl 1 Meraranaktuky B 1enoM? He aypa im 910 e€ — adupHbIit
TOHKOMATEePUATBHBIN «IBOMHUK» (KaK W y YeJOBeKa), 3aloJHSIOMNN BCE BHyTpEHHEE
IIPOCTPAHCTBO I'PaHIUO3HOM Beénoxkuparonieil YépHo JIbIpbl, KOTOpas, 110 CyTH, SIBJIS-
eTcs pearedeit ponranupyromeii benoit?

... Tak KocTOUYKa MJI0AA 10 CPOKA OKOUTCS B €0 MSIKOTH. TaK pOCTOK MPOKJIEBBI-
BAETCs Uyepe3 Tyrol NOKpoB ceMeHU. Tak poxkaaercs AeT€usbiil. Mbl ¢ BaMH. Tak cMepd
packpy4uBaeT cBoto cuity. Tak oiHo [IposiBieHne Mupa cMeHsiet ipyroe... M kak pocTok
MUTAETCS TEM, YTO BOKPYT, YMHOKas MAacCy CBOIO U CUJIbI )KM3HHU, TaK U YEPHBIE IBIPHI
€aMoOro pa3HoTo Kaaubpa NpUTsHKCHUEM HAOMPAalOT U3BHE HEBUJAHHYIO SHEPTHUIO, Mac-
Cy — PacTyT, HEIPEPBIBHO «pa3faBasich» B pazmepax. Y€pnas [pipa BeenenHoii, ObITh
MOJKET, TO)KE HE HCKJIIOYEeHHE, BTATHBAs B ceOs Ty CBEPXTOHKYIO CYOCTaHIIMIO, YTO
OKpYyXkaeT €€ 3a TOPU30HTOM H... IPOHUKAET K HaM, POXKJas MBICIH O MHOXKECTBEHHO-
CTH BCEIICHHBIX, 0 TOM, 4TO Y]] — KaK Teno pu3dnueckoro yenoBeka. I1o ckadauap ero
IYIIN U 1yXa, «UCIyCTUB) KOTOPbIN, OH IOKUJAET CMEPTHOE TEJI0, YXOIUT 32 TOPU3OHT
XKUTeHckux coObiTuil. ObopaunBaeTcsi B mpoctpaHcTBe Bcemennoit benoit [lpipoid,
OIHOI M3 UX MHOXKECTBA. B KOHIIE I[eNX BOIIOLIEHU cTaHOBUTCSI CBETOM. ..
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Kenesnniii Bek BuxpeBoii Bcesiennoii B €€ 3010Ty10 3moxy”

CornacHO COBpEMEHHBIM BO33PEHHUSIM YUEHBIX, HX HAOMIOAaTeILHBIM JaHHBIM, TEO-
pusM ¥ pacy€Tam, BO3pacT ¢, paciuupsitoriencs Beenennoi cocrasisier 13,7 muapa et
+1%, TO ecTh OIIEHUBAETCS C TOUHOCTHIO OT 13,6 mo 13,8 mupz set. A Tak Ha3bIBaeMast
«mocrosinHas Xab0na» H (HapacTaHue CKOPOCTH pacmMpeHus Beenennoi Ha enquHuiy
pacCTOSIHUSI — Meranapcek ) B COBPEMEHHYIO 3TOXY MOCTOSIHHA MO BEJIMYHMHE U paBHA
71 (km/c)/Muk + 5%, To ecTh 3TO 3HAUEHUE HAXOAUTCA B mpenenax or 67,4 no 74,6
(xm/c)/Mmk. INocrosnHast Xa60mna, Oyay4r OTHOCHTENBHOW CKOPOCTBIO pacUIMpeHus,
orseuaer popmyne: H = (1/r)dr/dt = Vir, tne V — HensmeHHas paauanbHas CKOPOCTh
SKCIOHCHITUAILHOTO YBEIMUYCHUS PACCTOSHUM (IS caMbIX JalEKUX OObEKTOB OLICHU-
BaeTCA IO «KPACHOMY CMELICHHUIO» JIMHUM B CIIEKTPaxX MX H3JIy4YCHHS), ¥ — COOTBET-
CTBYIOILLIMI BpEMEHU ¢ paJinyc BcerneHHOW, TO €CTh pacCTOSHUE A0, HAPUMEDP, OYEHb
nanékoi ranaktuky. [lapamerp H_(uan H) Kak KOHCTaHTa BXOAWT B CIIPABENIMBOE IS
mozeneil BeceneHHoN ycnoBrE 3KCIMOHEHIMAJIBHOIO «pa3lyBaHUs» €€ MPOCTPaHCTBA!
r = R, exp(Ht/t), rne napameTpbl R W {,, 10 HANIEMy MHEHHIO, OJIULETBOPSIOT HEKHE
CAVMHUYHBIEC MOAYJIU — NPOCTPAHCTBCHHBIM U BPEMCHHOU Ha COOTBETCTBYIOIIIEM 3TaIlC
JKU3HU BceneHHoi.

OCHOBBIBasACHL Ha OpEABIAYIIUX UCCICA0BAHNUAX aBTOPA, KaCaroUUXCA IMMPOABJICHUA
IIPUHIMIIA 30JI0TOTO OTHOLIECHHUS B IPUPo/e, BO BeeneHHOM B 11e7I0M M BUXPEBOTO Xapak-
Tepa JMHAMUYECKUX CBOWCTB €€ pa3HOMACIITAOHBIX OACUCTEM [92], a TaKKe YUUTHIBAS
yOexxaeHue psia yuéHslx, 4To Besl 0003prumast BeenenHas noxBepxeHa eqMHOMY Bpalie-
HUIO, MBI BIIPaBe MPEANOI0KUTE CIIEAYIOLIee.

1) llapamerp H B 3aKkoHe >KCMOHEHIHMAJIBLHOTO0 POCTA PACCTOSHUIA 1JIs1 Ha-
osronaeMoii BeesieHHOM 10J17keH 0TBEeYaTh 30J10ThIM 3HAYEHUAM WJIH UM OJIM3KHM.
Nmeem juts kitacca 0koso3000T1eix cuctem 0,106 < H < 0,128, jist 30510T0# CTPYKTYpPBI
H,=0,120; 4H = In®, rne O = (1+\/5)/2 ~ 1,618... — 4KCIIO 30JI0TOTO OTHOIICHHS.

2) Pagnanbhblie ckopocTu (V= H -r) ABISIOTCS OTpaKEHUEM 001IEro BUXpeoopas-
HOTo0 pacKpy4nBaHns BcejieHHOI ¢ HeKHM OCHOBHBIM ONOPHBIM MKJIOM, PABHBIM
BOCHMHM eIUHUYHBIM MoayJism (T 0= 8t0).

[pennoxenHast B [92] KOHIENIUS CIUPATHLHO-IOrAPUPMHUICCKIX KapKacoB, JIeKa-
LIMX B OCHOBE JII000H IUIOCKON POTHPYIOIIEH CUCTEMBI, AT BO3MOXKHOCTh 3aIIMCaTh Clie-
JYIOILIEeE BBIPAKEHUE UL PaJUAIBHOM KOMIIOHEHTBI CKOPOCTH 3KCIOHEHIIUAIIBHOIO IIPO-
1ecca paclIupeHus, TO €CTh YBEIMICHHUs paccTosHuii 7 ot e€ nenrpa: V. = 8Hr/T,, tne
napamerp H — Oe3pa3mepHasl BEJIMUUHA, JJ1s1 30JI0ThIX WM OJTU3KUX CTPYKTYp MpUBEICHA
soiie (H_, H,). [IpupaBnuBas 3Ha4YEHUs JTMHEHHBIX PaJUaIbHBIX CKOPOCTEH JUIS CIIH-
palbHOrO Kapkaca U BceneHHOM Ha HEKOTOPOM MPOU3BOJIBHOM PACCTOSIHHMH 7, MOJIy4aeM
BO)XHOE COOTHOIIECHHE, KOTOPOE IMO3BOJISIET OLECHUTH BEIWYHMHY OIOPHOIO BCEJIEHCKOTO
tukia T, juist 3010Toro (uin OJIM3KOTo) Cityyast, IPUYEM Ha OCHOBAHMH 3HAHUS JIUIIb BEIIH-
4MHbI ocTosHHON Xabona: H = 8H /T, wma T,= 8H /H , rne 8H ~1, 10 ectb T~ 1/H .

Takum 00pa3om, OOLIEBCENCHCKUH OMOPHBIH UK T, TOJBKO JUIs 30JI0TOTO WU
OKOJIO30JIOTOTO BUIXPS SIBISIETCS BEIWYMHON, OOpaTHO# mocTosHHOW XabOma, a m3-3a

* ITo MaciurabaM MHOIO-MHOTO OOJIBIIMHI, Y€M 3aKOHUMBINUICA oqHOMMEHHBIN Bek (Kamu-
fora, T.e. YEpHsIiA, JKeme3Hblii) B pa3BUTHH 36MHOW ITUBIITH3aImH [91].
"1 Mk =10° nk ~ 3-10" xm.
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HETOYHOTO 3HAYEHHs MJIsl BCEro Kjacca OKOJO30JOTHIX CTPYKTYp MOXKET KoieOarbes
ot ~11 1o ~14,5 mapn ner. ast crporo 3oi0t1oro cayvast u H = 70 (km/c)/Mnk 3na-
YyeHHe OMOPHOro Hukiaa Beenennoii cocraBasier 13 mupa Jjer. U oH mpakTuuecku
COBIIaAaeT ¢ Bo3pacToM Bceenennoii! OtoT yHaaMeHTanbHBII BBIBOJ MOXET CKa3aTh O
MHOTOM.

Bo-nepBrIx, 30/10Tasg BuxpeBasi BeejieHHas MpokuiIa BCero JIAIIb OAWH CBOM
onopHbIi nukJa. OTHAKO TaKUX ITUKIOB MOXKET OBITH IeJasi Yepeaa B BUJIE COBOKYII-
HOCTH 30JIOTHIX PE30HAHCHBIX [IEPHONOB, KPAaTHBIX Yuchy 11, 1 O60NBIINX, 1 MEHBLIHX.
OTO0 BO-BTOPHIX. B-TpeThux, AJIs 30JI0TOH CHCTEMBI, M TOIBKO ISl He€ MM CXOXKeEH, 3TO
IPUMEPHO €€ BO3PACT «IOJ0BO3PEJI0CTH», KO OHA CIIOCOOHA BOCIIPOM3BOIUTH cebe
noo0Hy0. UTo 3TO 03HaUaeT B JaHHOM KOHTEKCTE, MTOKa CKa3aTh TPyxHO. Ho MOXHO
MIPENTIONIOKNTD CIEAYIOIIEe: TaK KaK JaHHOE COCTOSHUE COOTBETCTBYET HAXOXKIAECHHUIO
Ha Kpyre *KU3HU CUCTeMBI (3T0 u opOuTa 3emun B COTHEUHON CHCTEME — I0pora JKH3-
HU, U opbuta ConHua B ['anakTuke — MosIC KM3HHU), @ 36MHOE YEJIOBEYECTBO MEPEXKHU-
BaeT ceivac cCOBEPIICHHO 0cO0YIO 3MOXY B CBOEM CTAHOBJICHUH, HAXOJSICh HA MTOPOTE
Havajia pocTa YUCTO JYyXOBHBIX OPUCHTHPOB', TO HE HUCKIOUCHO, YTO YEIOBEYCCTBO
B IIeJIOM uMeeT Imanc BetynuTh B ¢azy [IPEOBPAXXEHU S, obecriedenHOro 0coObI-
MU KOCMHUYECKHUMH YCIOBUAMH, OBITH MOXKET, IOAJEPKKH CO CTOPOHBI HEKUX Bricmmx
CHJI, KOOPJMHUPYONIHX Ku3Hb B CoNHEuHOH cucteme, [anakTuke, Beenennoit™ .

3Has BEIMYUHY ONMOPHOrO uKia cuctemsl (1~ 13 Mupa neT), To ecth Beenennoi,
rojiaras €€ 30J0TOH 1 BpaIIafOIIEics, MOXKHO HalTH Te XapaKTepHbIE BO3pacTa, KOTOpbIe
aHaJIOTHYHBI YEIOBEYECKIUM U COOTHOCATCS ONPEAEIEHHBIM 00pa3oM C KaXI0H TUIaHeT-
HO#1 opouroit Commaeunoi cuctemsl (I mr. u [92]):

* Koneu mraodenuecxozo Bozpacra («meprypuesar)—1,6—1,8 mapa net. Cunraercs,
yTo K 1 Mipx et mocie boipimoro B3peiBa yke BOSHUKIIM TANaKTHKHU; €€ PaHbIIe, C
1 MJIH JIeT, Hagayach «3pa 3BE3I».

* Konen ronouweckoeo Bo3pacta («sernepunar) — 10 mapn et. Torga yxe ponuianuch
Connue u 3emis.

* [lonosospenocms (BKIIIOUAs «3eMHOU» Bo3pacT) — 13—13,5 mupa nmet. 31o Kak pa3
U €CTh COBPEMEHHBIN Bo3pacT BeeneHHoil.

» Knumaxmepuueckuii Bo3pact (KOHEI[ (pU3MUECKOTO0 BOCIPOU3BOJCTBA, «ACHMEPO-

* Tlomgxomut kouerl JKenezHoro (wn YEpHOTro) BeKa B UCTOPHHU YENOBEYECTBA 3EMIIH — €r0
[Tsroii Kopennoit Pacsl (apuiinieB). OH Hauasncs, 0 MHAYCCKUM NPEeJaHusiM, IPUMEPHO 3 THICSYU
net 10 P.X. co cmeptrio Kpumael, a ¢ Hagana XXI Beka 3asBiseT o cBoEM npuOmmkeHnu Carbs-
fora — 3orotoii Bek CripaBeiiMBOCTH; IO 3aITafHBIM PEACTABICHIAM — 3T0 310xa PeIO cmeHseTcs
snoxoii Bogones. Pybesxxom HekoTopsle cuntaroT 26 sHBaps 2009 roga — Hadano roma «3eMHON
KOPOBBD» B BOCTOUYHOM 60-JIeTHEM IMKIIE;, JaTa COCAMHHIIACH C JIPEBHUMH, IpECKa3aHHBIMU B
«Ilypanax», cpokamu [91].

* TyT He JUIIHEe BCIIOMHUTH O TaKOM NOHATHH, Kak «LleHTpanpHoe [yxoBHoe ConHIe»,
MpHHATOM B YueHnH JKU3HM W HAMU acCOIIMUPYEMOM € 0c000ii (Ha TOHKHX TUIaHax) (yHKIHeH
Hentpa mame#t [amaktwkw, OeccropHO, CBSI3aHHOTO CO cBoiicTBamu Bcell Bcemennoi. O
TOHYAHIIEH CBA3M 3€MHBIX M KOCMHYECKHX COOBITHI coobmiaer Ham E.M.Pepux B cBomx
JTHEBHMKOBBIX 3amucsx: «JlyxoBHoe llentpanbsHoe ConHIile, K KOTOPOMY CTPEMHTCS Halla
Bcenennasi, ysBisieT HOBYIO J€ATEIbHOCTb, COBMABIIYIO ¢ OuTBOW ApmareanoHom (1930-e rr.,
a Taxoke Bropast MupoBast BoiiHa. — 4.H.), KOTOpas yCHIMJIaCh UMEHHO C HOBOW JIEATEILHOCTBIO
HyxosHoro LlentpansHoro Connuay [67].
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uonstiiy) — ~30 muipa siet. McciemoBaremny moJiaraioT, 94To «3pa 3BE3» POI0IDKACTCS, HO
Connue (a 3Ha4UT U 3eMJIsl) yKe HEe CyLIECTBYIOT.

* UnmennexmyanvbHas 3perocms («ronumeposy) — ~36 Mipj JeT.

* Tenecnas cmepmo («camyprosy) — ~45 MIpy JeT.

* Buemenecnoe cywecmeosanue («ypamos», «HenmyHo8», «NIymoHo8») — 55—65
MJIpJ, JIET.

* «Oopmogy (10 KOMETHOMY TOsicy Ha camoi nepudepun CoTHEYHOH CHCTEMBI)
— 150-180 mapn net. «3Opa 3BE3M», CUUTAIOT HEKOTOPbIE YUYEHBIE, MPOAODKAETCS 10
~100 TeICSIY MIIPST JIET.

Ecmu, mavue vastayst, 3Ha9E€HNE MOCTOSTHHON Xa001a OIeHUT S KaK-TO WHaYe, TO M YKa-
3aHHBIE B MIIPI JIET CPOKK OOPATHO NPONIOPIMOHAIBHO u3Mensres: = kT, T~ 1/H , 1o ecTh
t=k/H , tne k — «Bo3pacTHOI» KO3(QPUIHMEHT MPONOPUMOHAILHOCTH (Tabu. 1).

Wrak, moms3ysach 3HaUeHHEM IOCTOSHHOW Xa00ia (HalIeHHON acTpOHOMaMH IO
«KpacHOMY CMEILIECHHIO) JIMHUH B CIIEKTPaX M3JIy4EHHs CaMbIX JATEKUX CBEPXHOBBIX 3BE3]
B TaJIaKTHKaX ), paBHBIM 70, MBI ONIpeeIHIN OMOPHBIN UK Bpamaouieiics: BeenenHoi
KaK 30J10TO# 11e10cTHON cucTeMbl. [103TOMy MOXKHO OBLTO HAalTH XapaKTEepHBIE BO3pacTa
9TOM pasBuBatoeiicsa oT bonbmoro B3peisa crpykrypsl (cM. Tabm. 1). OHu konebmoTes B
npenenax 2—150 miapa et (a ecinu NpuHATh M Kpakinue sHadenus ot 50 xo 100, To sT0
1-200 MIIp1 JIET) — ITO COOTBETCTBYET «3pE 3BE3M» 10 OIEHKAM YIEHBIX.

Tab6auna 1
XapakTepHsble Bo3pacTa t (MJIp/ J1eT) 1JIs 30/10T0ii Bpalarouieiics: 1 pacimpsronieiics
BcesieHHoli pH pa3IMYHBIX 3HAYEHHUAX MOCTOSTHHONM Xa00J1a;
50 <H <100 (xm/c)/Mix; 250>t>1 muipa jieT

(xm/c)/ Mk Ans
50 | 60 70 80 90 | 100 | 200 | cParnenHA

XapakTepHbII wukn T,
BO3pAcCT ¢ (MJIpA JIEeT u3 [92]

«MepKypuesy 2,5 2,0 1,8 1,6 1,4 1,2 0,6 0,8

(koHey mradenuecmea)

«genepuny (1oHocms) 14 12 10 9 8 7 3,5 4

«nped3emMHoly 19 16 13,5 12 10,5 9,5 4 6

(nonosospenocmv)

«mMapcoey (poxoeoi) 28 23 20 18 16 14 7 8

«acmepouoHbILLy 41 34 29 25 22 20 10 12

(Knumakmepuueckuti)

«lonumeposy 50 42 36 32 28 25 12 15

(unmenn. 3penocms)

«camypHosy (menecHas 63 52 45 39 35 32 16 18

cmepmy)

«00pMmos» 210 175 150 130 115 105 52

(npedenvivlil, 250 210 180 160 140 125 62 65

GHemenecHblil)

HHTepecHO ObUIO TTOCMOTPETh TaK)Ke, HACKOJIBKO HalCHHBIE XapaKTepPHBIE 30J10-
ThI€ Bo3pacTa BeenenHo (IIpy MX pasHbIX OLEHKaX ¢ HOMOIIBIO mapamerpa /1 ) coracy-
IOTCS C TEMHU BO3pacTaMi, KOTOPBIE MBI ITOTYy4YMIIN paHee B [92] u 00beIUHIIN B 3010MOt
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DeonroyuonHol mampuye. Ita MaTpuIa ObUIa TOCTPOEHA 1o MpuHLMMY 11-KparHOTO OT-
JIMYHS COCETHUX OTIOPHBIX PE30HAHCHBIX LIMKJIOB B JIIOOOH 30JI0TOH CHCTEME U Ha OCHO-
Be €€ IJIaBHOTO OITOPHOTO KA, PABHOTO 25 roxaM — oJIoBO3peibIM ToJlaM YeJIoBeKa.
TeM caMbIM MaTpuIla «3aBA3aHa» HA YeJIOBEKa, a TAK)KE HA €r0 XapaKTepHBIE BO3pacTa.

MB&I 3aMe4aeM, 4TO HU OAWH BapHaHT 3HAUCHUH MTOCTOSIHHOW Xa001a HanpsAMyIo He
oTpaxéH B 3Tol MaTpule. Pa3zse nums npu 6osiee BHICOKOM U3 MPUHUMABIINXCS YIEHBI-
My 3Hadenni H = 100 HameyaeTcs HEKOE YMCIIOBOE COMIIACHE C PE30OHAHCHBIM 30JI0THIM
uKiIoM 7', B MATPUILIE, U KOTOPOTO OMOPHBIN LUK, COBIA/IAIONINI C BO3PACTOM «IIO-
JIOBO3pEIOCTH» (MO0 peub UIET O 30JI0TOM CTPYKTYpE), paBeH 5—6 MiIp/ JieT” (3T0, KpoMme
TOTO, HEIHEUTHHH BO3pacT camoii COTHEYHON CHCTEMBI — Kak ObI BO3PAcCT eé «I0I0BO3-
penocTu», TO eCTh NMOABJICHNUS B HEH yesloBeka Ha 3eMiie).

Jluuie BO3BpaIiasch K 3HaUCHUIO MOCTOSIHHON Xa00ia B 70-80 (km/c)/Muk, oOHa-
PYXHBaeM HEKYIO TIEPEKINYKY C COJECpXKaHMEM «IPUBA3aHHOI» K YEIOBEKY MaTpPHIIbI
— CMOTpHUTE B HEH 3HAYEHUS 30JI0TBIX BO3PACTOB OIIATH XK€ A PE30HAHCHOTO LIUKIA
T,, (mpaBas xonoHKa Tali. 1): 5T BO3pacTa NPaKTUIECKU B 2 Pa3a MEHbIIE TEX, YTO MbI
HaIUTA HEMTOCPEICTBEHHO IS caMOit 3010To# Beenennoit. U 1o, Ha HaIT B3I, HEKO-
TOpOE COBHaAeHHe, MO0 yIBOEHHMEe TeX MM HHBIX LIMKJIOB, CPOKOB — SIBJICHUE B IIPUPOE
TUIIUYHOE: JEMCTBYIOT U CIBOEHHBIE [0 BEIMYMHE MHTEpBaibl BpemeHu [54]. B nan-
HOM CITy4ae MOKHO JIOITyCTUTH, YTO 30JI0TYI0 DBOJIFONMOHHYIO MATPHILY ITO3BOJIUTENEHO
CTPOUTH HE TOIBKO Ha 0a3e 25-JeTHEro OMOPHOTO NUKIA, HO U 12—13-neTHero (IpuMebl-
Karolero kK 11-geTHeMy) — CTOJIb 3HAUMMOTO pUTMa JUIs TUTaHEThl 3eMJIs B €€ crucTeme
ConHiia, a TakKe BCTPEYaeMOro B H300MINN B MU(OJIOTHH IO BCEMY CBETY.

Ecau cuurate, 4TO yKe ¢ NepBbIX MTHOBEHHI BO BceneHHOM nelicTBOBa 3010TOM
Buxpsb, To MOXHO KOHCTATHPOBAaTh OCOOBIN CTaTYC COBPEMEHHOM STIOXH B HCTOPHHU Pa3-
BUTHUSI BcenleHHO#: HbIHENTHUN €€ BO3pacT — 3TO M HEKUM OMOPHBIM €€ IUKII, U BpeMst
CBOE0OOPA3HOM «II0JI0BO3PETIOCTH» — pelIaroliee nmepexogHoe BpeMs. Creunduyueckuit
stan Beenennas nmepexkuBana Takxke nIpuMepHo 4,5 MIIpA JIeT Ha3aj, Korjaa Mpoxoausia
«BeHEpHUH» (FOHOIIECKHIA!) BO3pacT Mo UcTedeHuH 9 Mipn jeT oT bomwimoro B3priBa.
1 ewé panbuie — uepe3 1-2 mupa net nocne B3peiBa, Korga «3a CIHUHON) OKa3anocCh
«MJIaJICHYECTBOY, U, BEPOSITHO, TOT/Ia CHOPMUPOBAIUCH TAIAKTHKH — CBOEOOpa3HbIe, HE
WHa4Ye KaK MBICIAIINE, «KIETOYHBIEY» CTPYKTYpHI Beenennoil.

Yro e KacaeTcs «BEHEPHHOT0» BO3PacTa, TO He OBLIO JIM 3TO TEM TOXKE YpEe3BEIYaiiHO
3HAUMMBIM TIEPHOJIOM, KOT/Ia, KaK CTaJl0 COBCEM HEAABHO M3BECTHO YUYEHBIM, paclIupe-
Hue BcesieHHO# Hava 10 yeKopsAThes ™ — ociiabiia rpaBUTaIis U BO300JIa/1a10 JaBlICHUE
BakyyMma? MoxeT OBITh TOTZA U POXKAAINCH 3BE3/BI (B TOM umcie u Haite ColHIe) Tak Ha-
3BIBAEMOTO «BTOPOTO MOKOJICHUS», 0OoraéHHbIe Oosee TKEIBIMU IMEMEHTaMU — OCTaT-
KaM# BCIIBIIIEK CBEPXHOBBIX 3BE3/I, BOHUKIINX €IIE B «IIEPBOM MOKOJICHUI», 0€3 TSIKE-
JBIX 37eMeHTOB. Henb3s u cka3ath npuMeHUTENbHO KO BeenenHol, k Hameil ["anaktuke,
YTO UMCHHO TOT/Ia, IPUMEPHO 4,5 MIIpJ JIeT Ha3a]|, HayaJics uX CBoeoOpasHkIii JKene3Hblii
Bek? U Bozumkia CoHeyHast CUCTEMa, U TOSBUIIACh 3EMIIA TJIe-TO Ha 3TOM «CJIOMe» TI0-

" B marpuue: T,,= 11%T,, rne T,=(T), =25 ner.

** Ilepexo/] K yCKOPEHHOMY PACIITUPEHHUIO, CUUTAIOT CIIEIUATUCTHI, IPOU30MIEN IPH BO3PACTE
Bcenennoit mopsiaka 6—8 mupp et (c. 271, 280).
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ciie OypHOIT «IOHOCTHY. J[eNo 1UTo K «I0JI0BO3PENIOMY» COCTOSHHIO CETOJHSIITHEN ATOXH.

[Tormpobyem Teneph OLEHUTH Al Bcell BceelneHHOH BEIMYMHY NPOCTPAaHCTBEH-
HOro mapamerpa R, — HEKOM yCIOBHOW «BHYTPEHHEW TIPAHMIBI» 3TOW TPaHAHO3HOM
CHUCTEMBI OTHOCUTENIBHO TMIIOTETUYECKOro €€ LEHTpa B «Touke» bompmoro B3peiea.
JlaHHBII TIPOCTPaHCTBEHHBIN €IWHWUYHBIN MOAYJIh MOXXHO HaWTH Onaromapsi Mpeio-
KeHHOH B [92] Mozaenu cnupaibHO-I0rapuMHUECKOTO MII0CKOro Kapkaca. [Ipu mob6om
3Ha4ueHun kodppuumnenta H nmeem: R = cT,/8H ; rie ¢ — CKOPOCTH CBETa B BaKyyMme,
¢ =300 000 xm/c; T, — yKe HaWICHHBIN ONOPHBIA KK cucTeMsl (T = 8¢, £, — BpeMeH-
HOM €IMHUYHBIA MO1ysb), T, ~ 13 mupn set; H — Ge3pasMepHOE 3Ha9€HUE KOdP HUIMEH-
Ta, 3aBHUCSIIETO OT BU/Ia JIOTapU(PMHUUECKON CITUPAIIH; IS 30JI0TOTO CITyvast, HAlIOMHHM,
H =~ 0,12; e — ocHOBaHUE HaTypaJbHOTO JIorapudma (2,718).

B pesyinbrare, 11 3010TOH Bpalarolencs: BeeleHHON BeTMYrHA IPOCTPAHCTBEHHO-
o MOyJis R | €€ CMpaibHO-Orapu()MUYECKOro KapKaca paBHa IPUMEPHO S MJIP/ CBETO-
BBIX JIeT. 3HaYUT OOBEKTHI, PACIIOIOKEHHBIE OT «TOYKM» bonbiioro B3peisa uyTh nanee,
MOYTH HA 6 MJIPJ CBETOBBIX JIET, a 3TO YK€ 0COOBI «MepKypHEB» YPOBEHb B 30JI0TOH
cucreme (Tabi1. 2) — ypoBeHb KOHIA «MJIAJIEHYECTBA», JODKHBI YEM-TO OTIHYATHCS OT
Ipyrux oObeKkToB. J[eHCTBUTENIBHO, IIe-TO HA 3THUX PACCTOSHUSX, BO3MOXHO, KaK pa3 U
CTaJIo MPOSIBIISITECA YCKOPeHHe paciuupsitomnieiicss Beenennoii, o0s3anHOE ASHCTBHIO JaB-
JICHUS BaKyyMa, TO €CTh 0CO00# MOTEHI[HAIBHOM SHEPTruK — «TEMHOI» (HaM HeBeZOMOit!):
CHJIBI TPaBUTALIOHHOIO NPUTSKEHUS Ha4Yald YMEHBINATBCS, YCTyIas CHJIaM OTTaJIKHBa-
Husl. CJI0BHO 3/1€Ch YXOAUT B MIPOILIOE MPUTSHKEHUE «MaTepPUHCKON ONEKI», U TOMUHUPY-
€T BHYTPEHHEE CTPEMJIEHHE CUCTEMBI PA3BUBATHCS BO BHE.

DTO KaK B )KM3HH PACTEHHH, KMBOTHBIX, YEJIOBEKA, Ja)Xe MPH POCTE KPUCTAJUIOB: CyIIIe-
CTBYIOT HCKUC NTOCTOSIHHO I[eﬁCTByIOHIPIC BHYTPCHHHC MPOrpaMMUpPYIONIUC CUJIbI B Ka)KHOﬁ pas-
BUBAIOIIEHCS CTPYKTYpe (0COOEHHO KHMBOM, HO U B KOCHOM), KOTOpbIE HE TMO3BOJISAIOT € CTaTh
KpyIiHee onpenenéHHBIX pa3mepoB. (He 3ps Bems, Bcé camoe macmTabHOE TIpeOBIBaET BCETa B
MCHI)HII/IHCTBC.) KOHC‘IHO, Ba)XXHO OTPAHUYUTCIIBHOC TaBJICHUC U BHEITHEH Cpe€abl; OJHAKO z[eﬁ—
CTBHE MTOTEHIINH (KaK OBl «HACJIEACTBEHHOCTH») — HaWTJIaBHEHIIIeE.

Yro kacaercsi BO3pacTa ! A JAHHOTO HOPYOeXbs, TO B paMKax MOAEIH CIH-
pPAJIBHOTO 30JI0TOTO Kapkaca 3TOT BO3pacT COOTBETCTBYET BCEr0 JMIIb 2 MIIpPH JET
(cm. Tabm. 2), ubo momobHOE BpeMs (BO3PACT) HAXOMUTCS IO pacIIUpeHuI0 BcemeHHOU
BI0JIb 30J10TOil Jiorapupmuyeckoii cmupanu. (HamomoOme Toro, kak mocieno-
BaTEeNIbHO PAacCKPBIBAIOTCS JIENIECTKM B MOYKax M OyToHax pacTeHuid.) Toimbko Ha
Kpyre >KM3HH B NPEIIBEPUHU «3EMHOT0» YPOBHS B IOPY «IIOJIOBO3PEIOCTH», KOT-
Jla JIOCTUraeTCs PE30HAHCHBIA YPOBEHb r = eR, BO3pAcT / COBNAIAET B TOYHOCTH
II0 BEIUYUHE CO BPEMEHEM {, OLEHHUBAEMOM TOJILKO BAOJIb PagMajbHOIO Iepe-
Memenusi. HamoMuuM, 4T0 MMEHHO MOAOOHBIM 00pa3oM NpPUHATO YNPOLIEHHO Ha-
XOIUTh TaK Ha3bIBa€MBIE «BO3pacTa» [ NAIEKMX OOBEKTOB B KOCMOJOTHYECKHX
HCCIIEIOBAHUAX, MPEABAPUTEIBHO OMPEENsisi UX PACCTOSHMS OO HAC MO JIYy4EBBIM
CKOPOCTSIM B CIIEKTPaxX W NPHHATON BEJIMYHHE MOCTOSSHHON Xabbna (r = V/H , oTky-
oa ¢ =r/c). A Tak KaKk B 3aKOHE 3KCIIOHEHIMAJIBHOTO POCTa B KOHEUHOM HTOI€ HE-
00XoAMMBI HEOOJbIINE M3MEHEHHUs BAOJb HIKAJIBI BPEMEHH, YTOOBI MeperTH K 3Ha-
YUTENBHBIM PACCTOSHUAM, TO MOIMHHBIM BO3PAcT ¢ OKa3bIBAETCS MEHbIIE OOBIYHO
MIPUHUMAEMOro «Bo3pacta» ¢ (cM. Taba. 2). W Torma sta BooOpaxaemas CKOPOCTh
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(Vle = r/t = t/t) Bo MHOTO pa3 AomkHA Obula W OymeT NMPEBOCXOIUTH CBETOBYIO
(110 CpaBHEHUIO C HBIHELIHEH 3M0X0i), MOKa3bIBasg TEM CaMbIM, YTO IIEpEMEILEHHUE 110
CIIUpaJIN B MPOIIECCE PACUIMPEHUS IPOCTPAHCTBA POUCXOIUT MEJIEHHEE, YEM IIPOCTO
JIMHEHHOE paJnajbHOE JIBUKEHUE CBETOBOM BOJIHBI. EIMHCTBEHHO HAa YPOBHE «IIpEJ-
3eMHOM» (7 = eR,), TO €CTh KaK pa3 B COBPEMEHHYIO 3110XY, YTO Mbl M MMEJIU B BH]y He-
CKOJIBKMMH CTPOKaMH BBIIIE, JOCTUTAETCsl YHUKAJIBHOE COBIAJCHUE CKOPOCTEHN BAOMIb
Criupayid (MJIM 3KCTIOHEHTHI) M BIONb paguyca, IpUYéM M CO CBETOBOW — Takoe BOT
TpoiiHoe coBmnaneHue! Kak yxe roBopHiIoCh, OHO 3HaMEHYET, YTO HbIHE Bcenennas
JKUBET B 3II0XY ITOJIHOLIEHHOU «I10JI0BO3PEIOCTUY, PO BCErO JIMIIb OJUH IIUKII CBO-
ero cymiectBoBanus. Kak u poxxaE€HHBIN €10 3¢eMHON YeJI0BEK B Bo3pacte 25-26 JeT.

[omuepkaéM emé pas, 4TO TONBKO Ul KJacca OKOJO30JOTHIX CIHpaliel (BKIIO-
qas 30JI0TY10), ¥ TOJBKO JJIi HUX, MOXKET CYILIECTBOBAaTh MPAKTHUECKOE PABEHCTBO CO-
BPEMEHHOro Bo3pacra BceneHHo#W 7 u €€ mpeanosiaraeMoro nepuoga BpauieHHs
T 0 (~13—-14 mupn net). (PazHuna auImp — ¢ TOYHOCTHIO 10 HEKOTOPOTO €MUHHYHOTO KO-
sdduimenTa, 3aBucAIEro oT Mojaenu BceneHHONH M COOTHOIIEHHs peallbHOH cpenHei
TUIOTHOCTH BEIIECTBA P C €r0 KPUTHYCCKUM 3HAYCHHEM P, , & STH INIOTHOCTH MPAKTH-
YECKH OIMHAKOBBL) BCIOMHHM Tarke BaKHYIO OCOOCHHOCTH PeIaKCAIMOHHOIO Bpe-
MEHH JII000H KCoHeHIMaNbHOH cuctemsl (7,/8H) [92]: 510 Bpems coBmanaer ¢ €€, Kak
Ha3BaHO HaMH, «(POTOHHBIM» BPEMEHEM /.= R/c (e R — yCJIOBHO BHELUHSSI FPaHULA
CHUCTEMBI, B MpEJENax KOTOPOM pajualibHas COCTaBIAOMIAs CKOpocTd V. emé He jo-
CTUTaeT CKOPOCTH CBETa), a MOTOMY 3TO HEKHH «IpelesIbHBINY» BO3pacT; B paccMaTpu-
BacMOM Cllyyac — BO3pacT BcesenHoi /. BHemiHsisi rpanHuiia CHCTEMbI R, CBs3aHHas C
ONPENEEHHBIM NEPUOIOM T/, B TOYHOCTH JIOKATU3YETCs Ha €€ PETaKCalMOHHOM YPOBHE
eR =cT /8H (cm. Bbume). [l cuctem 30motoi u 6muskux crpasemso: ¢~ (1/H~8)eR,
a Juist 30m0t1oi ¢ = (24/25)eR, .

UTto 3TO O3Ha4aeT I ciydas cnupaibHON BceeneHHo? BHemHss rpaHulia ecTh
HE YTO MHOE, KaK caM «ropu3oHT» BeeneHHoit. D10 €€ penakcalliOHHBIH YPOBEHb, IPHU-
HaUISKAIH KPYTY JKM3HU M 9yTh NPEAIISCTBYIONUI «3€MHOMY» YPOBHIO B HaIlleM
MOJXO0ZIE K YCTPOMCTBY JIFOOOH CHCTEMBI — 30JI0TOH M CITUPAITLHOM.

Pacmpenue TuranTCKoro 30J0TOr0 BCEJIEHCKOrO BUXpsl, UMEIONIErO ONOPHbINM I1c-
puon Bpamenus 7, ~ 13 MIpa JIeT, NO-BUIUMOMY, OTPAKAETCA U B MPOIOIDKUTEILHOCTH
(byHnaMeHTaIbHBIX IPOLECCOB 3BE31000pa3oBanus Bo Beenennoi. [Ipuuém nukn 7, ne
SBJISICTCS] EIUHCTBEHHO BO3MOKHBIM: OH OZIMH U3 CONPSHKEHHBIX B OCCKOHEUHOM PSIIY Pe30-
HAHCHBIX 1IepuofoB Ty, =p™ -T', tie +m,= 0, 1, 2,...; 30710TO€ e 3HaUEHHE IapameTpa p
B TOYHOCTH paBHO 11 [92].

MoyKHO 3a/aThC U TAKUM BOIPOCOM: HE CIIOCOOCTBYET JIM YCKOPEHHOE pacuivpe-
Hue BceneHHol B COBPEMEHHYIO STI0XY BOILIOMICHHIO CHETM(PHUSCKOTO COCTOSHHS Ma-
TEpUH, KOIJla B MOJHYIO MOIIb JEHCTBYET 3aKOH TAPMOHHUH, WIX 30J10TOT0 OTHOLICHUS,
YTO KaK pa3 M CIOCOOHO MOPOAMTH BEJMKOE siBieHHe JKHU3HM W MPHUTOM OPraHMYeCKOH,
’KM3HU — HEYCTAHHO JIEMOHCTPHUPYIOIIEH NMEHHO MPHUHIIMI 30JI0TOTO OTHOIIEHHS BO BCEX
CBOMX CTPYKTYpax W IpH Pa3IuuHOM (YHKUHOHMpOBaHUHU. [0 Mepe e NponBrKEeHHS B
caMoe JaJIEKoe TPOIILIOE, BCENICHCKUI Buxpb, BO3MOXKHO, MY HAYaIbHOM WHQIIILIMOHHOM
pa3ayBaHUM TPAKTHYECKH MTHOBEHHO TMPOXOAMII TTOYTH 30JI0TYIO — «KOPOTAIMOHHYIO» —
CTAIMIo, KOI/a TapaMeTp KpyTusubl P = Ve = 1,65, wmn H = (InB)/4 = 1/8; npu stom yron
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Taoauna 2
XapakTepHbIe BO3pacTa U pAcCTOSHUA (0T THIIOTETHYECKOr0 EHTPA)
Bpamaromerics 30;10Toi Beeaennoii npu nmocrosinnoii Xaooaa H =70 (km/c)/Mnk

XapakTepHblil ypoBeHb Bospacr ¢ Paccrostue or Boobpasxaemas IIpumeuanus
CHI/IpaHLHO-HOI‘apI/I(IJMI/I‘{CCKOI‘O BJ10OJIb OKCIIO- FHHOTET. OEHTpa CKOPOCTh ABUIKE-
30JI0TOTO Kapkaca Beenennoit HEHTBL, CMIU- | ¥ =c¢ ¢ (MJIPJ CB. | HUS BIOJb PANy-
paiu (MIpa JIET) WJIM BPEMS | €a OT LEHTpa
IeT) t IBYDKCHUS Vie=rlt= t/t
BOJIb pafuyca | (pEeBBILICHUE HAJl
(mupp siet) CBETOBOIA)
- L6=1¢’ 5=R," 33,)=V," eIMHIIHbIE MOIYJIH
30JI0TOT0 KapKaca
Bcesiennoii
«MepKypuesy (Maadenuecmao) 1,8 5,8 3
«6eHepuny (ToHOCMb) 10 10,4 1,04
«npeo3zemHnol» 13=T, 13,1 1,01 t=T,
eo3pacm
(nonosospe-
n0cm) 13,5 13,5 =1,00 YPOBEHb
P~ pejakcauuu, r =eR ;
%
e CKOpPOCTH
E o V=eR /T, coBnanaer
; § ¢ paguajabHOi
o B COCTABJIAIOIEH
§ 3 CKOpPOCTH B/10JIb
g‘ cupaju
8 V., ~(dr/dn),
«3eMHOUY 14,5 15 1,1 Bo3pacT Beenennoit
z‘B OLICHUBAETCH
kak 13,7 mappa Jiet
(H=T1)
«mapcosy (poxosoii) 20 22 1,1
«acmepouoHvlILy 29 42 1,5
(Knumaxmepueckuii)
«lonumepoe» 36 70 2
(UHmMENIeKMYanbHas 3penocmy)
«camypHosy (menecHas 45 138 3
cmepmy)
g «YpaHoe» 55 290 5
N CHENnmMyHo8» 60 450 7
=
S «NIYMOHO8Y 64 580 9
g «oopmoey 150 270 ThIC. 2 ThIC.
S (3ambIkanue 180 2700 ThIC. 15 THIC.
~ CHCTEMBI)

“t,=T/8, tne T,~ 13 mupx 7er, orciona: ¢~ @ — YKCIO 30J10TOTO OTHOIIEHHMS, YTO MPEICTABIAETCS
y}ll/IBPlTeJ'[belM COBIIAACHUEM.

" R,~cT,/8He, rne T,/8He — BpeMmsl, TPOXOIMMOE 31IEKTPOMArHUTHOH BOJHOM (CBETOM) JISl IOCTHKEHUS
paccrosuus R *7~2,61 nns 30motoii cucteMsl (H = 0,12) — oKa3pIBAETCSA IIOYTH YTO KBAAPATOM YHCIIA
30510TOTO OTHOIWEHUA (2,618...), TO ecTb R~ cTO/(D2; R,~ 5 mupn cB. yeT. OnATH jKe HHTEPECHOE
COBIIaJIEHHE: YKCIIO 5 CBSI3aHO C 30JI0THIM OTHOMIEHHEM: 5 = (2D—1)2

" V,=R/t,=c/He~3c; (V, ),=cle~037c Ecnm V,  ects CKOPOCTh PaHaIbHOTO PACIIUPEHHS BIOIb

30J10TOr0 BUXpsi BceneHHOH, To V = 1/t eCTh CKOPOCTh PAaCHPOCTPAHEHHUS HEMOCPEACTBEHHO BIOJb
panmuyca.
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3aKPYUCHHOCTH CIHpATA COCTaBisml mopsaka 9°. Torma cama KOCMOJIOTHYECKAsl CHHIY-
JISIPHOCTh — HE MOJIHUEHOCHAsI JIM pacKpyTka Buxps ¢ mpenenbHO BO3MOXKHBIMH MapamMe-
TpaMH «IPAHHYHOID SKCIIOHEHTHI-CITUPAIH, y KoTopoii mapametp B = (8/3)?~ 4,35, wim
H =1/e=0,37 (8/3=2,666... — omHa U3 BeAyIIUX UPPAIIMOHATHHBIX KOHCTAHT MPHUPOIH), a
€€ yroJ 3aKpy4eHHOCTH paBeH 25°? Bcé Goree kpyThie BUXpeBbie cucTeMbl ¢ 3>(8/3)*? u
i >25° yxe He BOIUIOIIAKOTCS;, MX IKCIOHCHTHI HE KAacaroTcs, TeM 0O0Jiee HE MEePEeCEKaroT
«CTpenbl BpeMeH» (OMCCEKTPHUCHI KOOPIAMHATHOTO yIyIa), CBOSH MpHUYUHEBL. Tak 9To CHHTY-
JSIPHOCTB T1pH ¢ = (0 — 3TO 0CO00E COCTOSTHHE «OTPBIBAY» CIESICTBUS OT IPHYHUHBL, ()YHKIIUU OT
aprymMeHTa, IpoCTPaHCTBa OT BPEMEHHU — YXOII B «0e3BpeMEHbe» — B HEOBITHE. . . (Ta0I. 3).

JlaHHBIN «OTPBIBY» HANIAIHO BUACH Ha rpaduke (B ICKApTOBOH CHCTEME KOOPAMHAT X, Y)
JUISL ceMeicTBa BO3pACTAIOMINX SKCIIOHEHT, OTIANYAIOIINXCS TOJIBKO CBOEH KpYTH3HOI (cM. puc. 1
B I m1.): uMenHO npu 3HaueHun H = 1/e («rpaHUYHBIN ciy4ail) 1 0OJIBIINX SKCIIOHEHTA HE TOJIBKO
He TiepeceKaeT OMCCEKTPUCH KOOPIUHATHOTO yIJIa, HO YK€ U HE KacaeTcsl, pacIiojarasch BbIIIe
e€. [TonoOHas cutyanus, 3aMeTHM, aKIIEHTHPYETCS BO (ppaKkTanbHON MaTeMaTuKe — U1l MHOJKECTB
XKronmua, koTopoe OyKBasbHO «B3pbIBaeTCs(!), KOra COOTBETCTBYFOLIHM, [TO-BUIUMOMY BEJINYH-
He H, Hekuil mapameTp A «pacTéT U MPOXOIHUT Yepe3 3HaUeHUE 1/e B 0TOOpakeHUU X—>A exp(x).
[Tpruém, Tpy MEHBIINX 3HAYCHUSAX A, KOTZIa UMEIOTCS 00€ TOUYKH NEePEeCeueHNs] OMCCEKTPHUCHI IKC-
MOHEHTOI0, OHU UMEHYIOTCS TaK: IepBasi — «PUTIATHBAIOIIAsT» (B 30JI0TOM KapKace 3TO «Mep-
KypHEB» YPOBEHbB, HJIH 1-ii pe30HaHC), a BTopas — «0TTAJKHBaIas» (B 30JJ0TOM KapKace 3TO
«caTypHOB» YPOBEHb, WM 2-i pe3oHaHC B cucTeMe). Kak TyT He OTMETHTh SIBHYIO CMBICIIOBYIO
MEePEeKIINYKY, TOATBEPXKAAIOIIYIO MPEIJIOKEHHbIE HAMU «IUIAaHETHBIE» HAa3BaHMS JJISI OTHX JIBYX
0COOBIX TOYEK IKCIIOHEHT (JTIHOO crimpasieil) — 1 IMEHHO 30J10ThiX. CorTacHO ke MUGOJIOTHH, 13
Y MapaJuIessiM ¢ BO3pPAacTaMH 4eJI0BeKa, Kak pa3 ypoBeHb MepKypus — Oora 3HaHNS, KOMMYHHKa-
Ui 1 camoii ObIcTpoii 1 Onn3koi k COJHILY TUIAHETHI, a TAK)Ke BO3pacTa MilaJIeHYeCcTBa M Havaja
pocTa, — OTBeYaeT KauecTBy mpuTAruBanus. A ypoeHb CarypHa — Oora BpemeHu KpoHoca,
MOKMPAIOIIETO CBOMX AETEH, W NaNéKOW IUIAaHETHI C MCKPOIICHHBIMU KOJNbIAMH, SK30TCPHUIECKH
pasnaratoiueiicsi, yMuparomei IaHeTsl, a Tak)ke 0003Ha4aloIIeH B )KU3HH YeJIOBEKA KOHEIl TeJle-
CHOTO CYILIECTBOBAHUSI, — BTOPUT CBOMCTBY OTTAJKHBAHUsA; MMEHHO ruranT CaTrypH yxe Npu-
HAJUIC)KUT BTOPOMY, YAAIEHHOMY, 3Taxy 3010T0H CONHEYHOH CHCTEMBI.

CieyeT MOsSICHUTD C TOYKH 3PEHUsI MAaTEMaTHKH, IOUeMY K€ BCE-Taku 1 -5 TOUKa IepeceyeHus
OUCCEKTPHCON BO3pacTarOIIeH IKCIIOHEHTHI (MM BOOOIIE HEKOM BOTHYTOM INIAaIKOW KPHUBOW) IO-
JydaeT Ha3BAHHE TOUKU IPHTDKECHHS», a 2-1 — «OTTANKUBaHUD». HamoMHnM, 4To BClo 00macTh
MEXly 9TUMHU ABYMsI TOYKAaMH MBI B CBOE BpEMs Ha3BalIU 001ACMbl0 0C0D020 83aAUMOOECMEUs
(OOB) [92], B KOTOpO#i KpHBasi pacrojaraeTcst mox OuccekTprcoit. [IpoBeaéM MBICICHHO Orepa-
M0 UTepaliy B ()yHKIMOHATIBHOM ypaBHEHHH X = f(X), OMMCHIBAIOIINM JaHHYIO KPHBYIO, TO €CTh
(yHkuus f HEKOTOPOro apryMeHTa X, CTaHOBUTCS CIEYIOIMM aprymentoMm X+1 u T.a. Ha kakyro
001acTh KpHBOH (IKCIIOHEHTHI) BRIBOJUT TaKasi molarosas mpouenypa? Oka3piBaeTcsi, 3TO 3aBUCHUT,
OT KaKkoW TOYKH MBI HadWHaeM urepanuio. Ecin 310 mponcxoquT B 00IacTy ClieBa WM CIIPaBa OT
1-#1 Touku nepecedenus u umeHHo B OOB, To Bc€ paBHO MbI Bo3BpaiaeMcs B Heé! Bot mouemy
OHA — «IPUTATMBAIOIIAs», UICTUHHBIA aTTPakTop. Eciau ske Mbl MCXOOUM U3 TOUKH, JIEKAIEH Aajee
2-#1, TO HaC «BBIHOCHT» 3a He€ BIPAaBO HA yXOIAIIYIO B OECKOHEYHOCTh BETBb. [IOHATHO, UTO TO-
3MIMU CaMUX JIByX TOYEK IepecedeHus (pa3 OHM Ha OHMCCEKTpHCe) OOHAPYKUBAIOT MOCTOSTHHOE B
HHUX «TONTaHHE». B0oOIIe MOXHO 000OIIHMTE: €CIM HAYMHATL MTEPAIIMIO B JIFO00H Touke M0 2-i
(«caTypHOBOID» — B HAIlIEM HAaMMEHOBAHUH), TO 00s13aTeIeH BO3BPAT B 1-10 («MEIIKYpHEBY»); €CIIH



180 V enasa

e — mocJe 2-if, To 06ecreueH yXo BO BHE — U B CAMOM JIeJe, BO «BHETENECHOE), «3aCaTyPHOBOY
CYHICCTBOBAHHC. . .

Bce atu MCPUTICTUH, TAMATYS O BO3pacTax YCJIOBCKa (I I‘J'I.), C HaIllell TOYKU 3pC€HUA, MOKHO
MPEACTAaBUTH CIEAYIOIUM 00pa3zoM. J[o MOMeHTa yxona ¢ (pU3NUeCcKOoro IiaHa, TO eCTh JI0 TeJe-
CHOM CMCPTH, a4 TAKIKE MTOCJIC 3a49aTUA U 10 POKACHUA YCTIOBCK HAKPCIIKO CBA3aH C ocoboi «MEp-
KprIeBOﬁ» TOUYKOI CBOEro OLITHS (1-5{ TOYKa NEPECCUCHNA SKCIOHCHTLI U 6I/ICCCKTpI/ICI)I, HayaJio
OOB) — kKoHIIOM MJTaJIeHYeCTBa IPUMEPHO B 3,5 roja. ITO KakK pa3 U €CTh MPUTATUBAIONIAS TOYKA.
Ilocnne gero maMsTh COXpPAaHACT BOCIIOMHWHAHUA HAa BCHO KU3Hb 1O MOMCHTA yXOda (2—171 TOYKHU,
KOHIIa OOB, TO €CTb 10 ((CaTypHOBOﬁ» TO‘IKI/I), 4JacTO BO3Bpalllas MbIC/IIM K rogaM JACTCTBA, HO
MOMHHTB, 4TO OBITO A0 JeT 3—4-X, peako KoMy ynaéTcs; a Ha TpaHu yXofa BCS KU3Hb OT Hadaja u
J0 KOHIIa «KUHOJICHTOM MMPOHOCUTCA NEpea BHYTPEHHUM B30POM YCJIOBCKA — TAK B HOCJ'IC,Z[HI/Iﬁ
pa3 nputarusaer ero Hadamuo Ilyru. ..

MpicineHHO oOpamasch K JajdéKuM KBa3zapaM H eIé JaibIle OT HUX — K CaMoil KO-
ne10enn BeenenHoid, Oymyiiee 4enoBedecTBO, ObITh MOXKET, OOHAPYKUT TOMJIMHHOE Ha-
pactanue BeJIMYMHBI TOCTOSIHHON Xa00ia, nMeBIIel npu poxxaeHu: BeeneHHoii ocoObie
«rpaHn4HbIey 3HadeHU (H = 1/e). B TakoM ciiydae UMEHHO B CHHTYJISIPHOCTH, KaK B Ce-
MeHH Oynymield BceneHHOH, cruieTaroTcs BOeOMHO M Oe3pasMmepHasi (pyHIaMEHTallbHAs
KOHCTaHTa e ~ 2,718..., 1 He MeHee BaKHasl, CBA3aHHAs C Hel, ONM3Kasl ei, KaKk MBI Ha-
3BaJId — «COJIHEYHas», paBHas (8/3)%2, win 2,666... AHamor HOCTOSHHOK Xa00ma B CHH-
ry;asipHoctu — BenmunHa H = 1/e = 0,37 — okaspiBaeTcst Bcero auuib B 3,08 paza Oosee
30JI0TOH, TO €CTh COBPEMEHHOTO 3HAYCHUsI MOCTOSIHHON Xabbma. [Toatomy, ecnu mocto-
sHHas Xab0na B (km/c)/Mmk ouenena ceronns kak H_= 70 (um 71), To B MOMEHT CHHTY-
JSIPHOCTHU ¥ TIPY MOJIHUEHOCHOW MH(QIIAINM, KOT/Ia CKaTasi «IPYKHHAY BHICBOOOKIANIACH
u3 «ceMeHW» BceneHHoll, moctossHHass Xab01aa Moryia TOCTHraTh BETMYMHBI PUMEPHO
220 (xm/c)/Mmk. Ilocie crpeMHTEIHHOTO HHQISAIMOHHOTO pa3MyBaHUs, KOTAAa BO3pacT
Bcenennoit 6bu1 emé HuatoxHbM (10732 ¢), mocrosiHHas Xab0ma Moriia o0pecTH MpakTH-
YECKH yXKE COBPEMEHHOE 3HaueHue, paBHoe 73 (km/c)/Miik (Tabi. 3), TO eCTh yxke Toraa
Buxps Mor caenarbcst Mo9ITH 3070ThIM. VK 3TO MPOM30IIIIO «HECKONBKOY» MOIKE — T0-
cie 1 MutH Jiet, Oimmke K «MepKypHueBy» Bo3pacTy BceenenHoli B paiione 2 mupy jet. Bor
TOT/Ia-TO, O-BUIMMOMY, M HaUaJIOCh 3aMeJJIEHUE B pacliipeHny BeeneHHoi u3-3a cMeHsI
pexxuma e€ (QyHKIIMOHMPOBaHUs. BUXph UMEHHO TOT/Ia Hadall HPOSBIATH «30JI0THIE Yep-
TBD», OKOHYATEIEHO CTaB 30JI0THIM IIUIIb K CBOEH IOHOCTU — «BEHEPUHOMY» BO3pacTy — U
OCTaBasiCh TAKOBBIM U MTOHBIHE.

CornacHa 7T CETOAHAIIHAS KOCMOJIOTHS MPUHATh MMEHHO IOMOOHBIN X0 3BOIO-
uuu Beenennoit? bynyiiee HayKu MOKaXKeT. A MOKa Mbl AOIMYCKAEM, YTO MOHAYaly Mpu-
HuMaeMble B XX BEKe 3HAuCHUsS MOCTOSHHON Xab0ma, moxomsimue g0 100, Mo OBITH
CBOVCTBEHHBI CaMO¥i paHHel BeeneHHoi. Yike Torna, pu 04€Hb BBICOKUX 3HAYCHUAX H
«3amyMKony BeeneHHol Ha Oojiee Mo3qHIe — HAIlld — BPEMEHA M MOTIIM BO3HUKATh TaKUE
PE30HAHCHBIE 30JI0ThIE IMKJIB, Kak 7', BEAyIME OTCYET OT OCHOBOIIOJIATAIOIIETO BO3pACTa
yenoBeka — 25 net! Ho 1o HeBeZOMBIM ITOKa HaM 3aKOHaM 3Ha4deHHe MTOCTOsTHHOW Xab0ma
TPOEKPATHO YMEHBIITUIIOCH 32 | MITH JIET TIOCJIe MOJTHUEHOCHOM MHAIIAIMOHHON (ha3bl, yiKe
TOTIJIA 3asIBJISISL O CBOEH 30JI0TOM OCHOBE, TEM CAMBIM MTOJATOTABINBASI CLEHY JUISI IIOSBICHHUS
B OyIyIieM desioBeKa.

Coznaéres BrieuaTiaeHue, YTo Ha POTSHIKEHUH TIEPBBIX MITH JIET BCEICHCKHIA BUXpb,
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Taoauna 3
I'unmoreTn4eckn BO3MOKHbIE CMEHbI PeKMMOB (DYHKIIMOHMPOBAHUS BUXPEBOM
BcesieHHol ¢ ycTaHOBJIEHMEM FrAPMOHUHM 30J10TOT0 OTHOLLIEHUS
CHHIYISPHOCTS, Pacmnpenue
. 1-e nepexoaHoe — o
CocrosiHue bosbiwioit Bspers, 0T pa3ayBaHUs
Bcenennoit ) MOIHHEHOCHOE K 3aMeJUIEHUI0 3aMe/VIeHHOe | YCKOpeHHoe
pa3myBaHue
Opa Bcenennoit - JIOTUTAHKOBCKas 1 MepexoaHast WITyYeHms, 3Bé3HA
WHQISAIMOHHAS
Bo3spacr ¢ <0 0+10*¢ >103%2 ¢ 1 M ner+ | >8 muppa gaet”
10371032 ¢ <1 MJIH JIeT 8 muipa et
[MoctosiHHas Xa66na - ~220 <220 73 70
H_(xm/c)/Mnx (He OeCKOHEYH.)
. KkpyTtuszHa H >0,37 1/e=0,37 < 1/e+1/8, 0,125+0,120 0,120
£ E |oKcTOHEHTE! <0,37+0,125
§ £ | B (Inp=4H) >4.35 (8/3)= < (8/3)2+e, Ve+®@, D=(1+V5)/2
& é (2,66...)%~4,35 <4,35+1,65 1,65+1,62 ~1,618...
2o YTOJIl CliHpanu 7} >3 50 25° <25°+9° 9°+8,7° 8,7°
g § Ha3BaHue - «TpaHUYHAsD) KJIaCC 0K0J1030J10TBIX CTPYKTYP
,‘:% %/ «kopoTrauuonHas» H=1/8 30J10Tast
HeGpiTne BbiTHe

CTPEMSACH K DTOU IeNH, e B «MIIAJCHYECKOM» BO3pacTe MOCIEI0BATENEHO U OBICTPO
nepeOupan 3KCIIOHCHIIUATIBHBIE PEXKUMBI CBOETO (DYHKIIMOHUPOBAHMSI, YMEHBIAs KPY-
THU3HY IKMOHEHTHL. OH, CJIOBHO, YCMHPSIJI CBOIO IPBITh, MOJCTPAUBASICH K PaCKpydH-
BaHUIO 110 3aKOHY 30JI0TOM CIIHpalId M KaK pa3 B 3IIOXY «IIOJIOBO3PEIOCTH» — Hamry. 1
eCIM Takoe MPUHOPaBIUBaHKE, OyIydd CPOAHH OOYYCHHUIO, MPOUCXOTUIIO B «ICTCKHUE
TOZBI», 3aCTaBIISISI BUXPE B 3TOM ITOMCKE HAWIYUIIIETO MOBEACHHSI IPUTOPMAKUBATH CBOE
pacuImpenne, To KIOHOCTEY («BEHEPHH» BO3PACT) AUKTOBAJA y)KE BHIXOJ HA OJHY €IHH-
CTBEHHYIO SKCIIOHEHTY-IIENIb — 30JI0TY10. [Ipnuém Ha ToM e€ yuacTke, Iie TOCTATOYHO
OBICTPBIMH CTANIM paaUalibHBIE CKOPOCTH paciiupeHus. BoT kak, Ha Haml B3MIS, TIPH-
MepHO 6 MIIpJ JeT Ha3al, BeeneHHas BCTynuia B ONPEAEIEHHbIN PEXXUM YCKOPEHHOTO
pacimpenus CBOero mpocTpancrsa (Taom. 3).

[TosicauMm, uto u o Teopuu A.A.@puamana (1888—1925), koTopoii cienyIOT HaIIA
y4€HBIE, BENMUYMHA H MOKET-TaKH MEHATHCA CO BPEMEHEM IPH KOCMOJIOTHIECKOM Pac-
mupenun. B mpocrelimem ciyyae — 1o runepbonuueckomy 3akony H ~1/t, obpamasch
B OECKOHEYHOCTH MPU CHHTYIIIPHOCTH. TaKkoH 3aKOH CUUTACTCS CIPABEIIUBEIM B JIIOXY
npeoOnanaHus BEIIECTBA, TO €CTh TpaBUTANH, — 10 6—8 MipA jeT oT Hauaia B3pria;

* «[lobena aHTUTPABHUTALMU HAL TATOTCHHEM CBEPINHJIACH OKOJNIO 6 MIIDA JIET Ha3a:
nepexon OT 3aMemieHus K yckopeHuio Bcenennoi» [39]. 3HauuT yckopeHHE pacIIMpEHUs
Bcenennoil mponzonuio okomo 8 MIIpA JIET Mocie €€ PpOKACHUs, a 3TOT Bo3pacT (cM.Tadm. 2)
MIPAMEPHO OTBEYAET BO3PACTY IOHOCTW», TO €CTh — ypOBHIO BeHepbl. 1 3T0 BakHBIHN 3Tam B
(DYHKIIMOHNPOBAHUH JIFO00H 3010TON CUCTEMBI — OT 4YenoBeka, CONHEYHOH CHCTEMBI BIUIOTH JI0
Bcenennoii B 1ieiom.

Bropoe nepexonHoe cocTosHUE — K 3010TOMY Buxpro.
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HO B COBPEMEHHYIO 3I0XY TOCIOACTBA BaKyyMma, TO €CThb aHTHIPABUTALMHU, NOCTOSH-
Has Xa00ma, Kak cUUTaeTcs, y)Ke He 3aBUCUT OT BpeMeHH (cM. ctarbio A.J[.UepHuHa B
[Ipunoxenun).

Tak uTO BepcHs, MpeAIaraeMas aBTOpPOM U NIPUHATAs B HayKe B LIENIOM, Ka4Y€CTBEHHO
COBIA/IAfOT: POCT BEMUUHBI TOCTOSHHONW Xa00ma k Hagaiay mMupa. OHaKo UMEIOTCS KOJH-
YECTBEHHBIE PACXOXKIEHUS: NT0-HAILIEMY MHEHHIO, B CHHTYIIPHOCTH KOHCTaHTa yKe 3ajaHa
Kak OoJbIasi KOHeYHasl BETMYMHA, IPHHUMAIOIIAs COBPEMEHHBIE 3HAUSHNS YPE3BBIYAIHO
ObICTpO e11é NMPY 3aMeITIEHHOM PaCIIPEHUH.

Teneps yMecTHO OOpaTUTHCSI AHTPOIHOMY HpPMHLMILY. V3BecTHO, YTO 3TOT NpHH-
U1, XapakTepu3yomuil BeelleHHy0 1 HalenMBaroluil e€ Ha MOsIBIIEHUE B HEW YeJoBeKa,
00513aH HaKJIaJbIBaTh ONPEACIEHHBIE OTPaHUYCHHUS Ha BEJIMYMHBI M ITOCTOSHHONW Xab0ma,
U CpeAHEeH IUIOTHOCTH MaTtepuH. llpennonokeHue o TOM, 4TO 3Ta MOCTOSHHAsL BO BCSIKOM
clly4yae B HAaCTOSAIILYIO 310Xy ((pa3y XKu3HM) CUTHAINUT O PUCYTCTBUH 30JI0TOTO OTHOLIEHUS
(«KHBOTO OTHOILIEHUs»!) KaK OAHOW W3 KOHCTAHT MHPO3JIaHHUS, OKa3bIBAETCS HE TOJIBKO He
IIPOTUBOPEUHT 3TOMY (PyHIAMEHTAIFHOMY IIPUHIINILY, HO 00JIee TOT0 — yCHIIMBAET €ro POjb
Kak Bemymiero ajs Hamedl Bceenennoil. Takum 00pa3om, COBPEMEHHYIO 3I10XY 3BOJIOLMN
MHPO3JaHUsI MOKHO CMEJIO MMEHOBATh JKHU3HECTIOCOOHOH 30.10Tol 3moxoii BecenenHoii, a
BOT IOCIIEHHE MUJIMAPIBI JIET, Korna yxxe nosswiuchk ConHue, 3eMis U Ipyrue IUaHe-
Tol — e€ KenesnoiM Bexom! [lomoOHBIE MIEH BOSHHUKAIOT TIPH OCMBICIICHUN BUXPEBOT0
XapakTepa pacliupeHus BceleHHOM, €ClI yYUTHIBATH B €€ IOCTPOEHUH PYKOBOJSIIYIO POJb
NPUHIUIA 30JI0TOTO0 OTHOILEHHUSI.

Celigac, oz BrieYaTIeHNEM BBIBOJa 00 YCKOPEHHOM paciinpeHun BeeneHHoil B Te-
YeHue NocneaAnux 6 (nim OojblIe) MIPI JIET, B HayKe JOBJICET TOUKa 3PEHUs, YTO PACILIH-
peHne OyneT MpoJoIIKaThCsl HEOTPaHHIEHHO J0JIT0, HOO JeHCTBYET MOCTOSHHON TIOTHO-
CTH KOCMHUECKHUI BaKyyM, CO3aBasi aHTUIpaBUTalMIo (oTTankusanue). Ho, mo Hamemy
MHEHUIO, IPUCYTCTBUE ATOH «TEMHON SHEPruM» BOBCE HE O3HauaeT, uTo BceneHHas He
MOXET OBITh MyIbCHPYIOIIEH — TO paCIINPATHCS, TO CKUMATHCS, BHOBb BXOAS B CHHTYJISIp-
Hoe cocTosHue (cM. cTaTbio A.B.3y0ko B [Tpmnoxenun). Takas, moka 3aragouHas, 3HEpIrus
JIOJDKHA OBITH (PyHIAAMEHTATBHBEIM aTpuOyToM camoii Beenmennoi. [IpoBoast aHaIoruio ¢
JKUBOH TIPUPOIOH, MOXKHO CKa3aTh, YTO KOCMHUYECKHUI BaKyyM, CIIOCOOCTBYIOIIUI pacIIy-
PEeHHIO MHpa, CPOTHH MOTeHIHaNbHOW (BHyTpeHHel ) sHepruu POCTA pacrenus, ;xuBoro
CYLIECTBA, HAC C BAMU — HO TOJIBKO JI0 OINIPENENEHHOTO BO3PAcTa, 10 IPEIEIIbHBIX pa3Me-
poB (0 uéM MBI yke ynomuHanu Beiiie). Hacraner Bpems («camypros» Bospact!?), 1 poct
MIOCTENEHHO NPEKpaTuTes, «BpIIoX» 3aKOHUUTCS, YCTymnas MecTo «3ajaep:kke [IbIXaHus»,
a motoMm u «Baoxy» 10 koHiia ManBanTtaps! (VI 1i.).

* %k %k

BHUMarensHbI YnTaTeNh, KOHEYHO, OOpaTHUJl BHUMaHHE, YTO COBEpIIEHHO HE3aBH-
CHMBIE BBIBOJBI 00 0COOOM CTaTyce COBPEMEHHOM KOCMOJIOTMYECKOH 310XH, OCHOBaHHBIE,
C OIHOW CTOPOHBI, Ha HAIIUX MPEICTABICHUAX O POJIU 30JI0TOI0 OTHOLICHHUS U BpalllCHUS
B m3HU Bceenennoit [92], a ¢ apyroif — Ha TIIyOOKHUX TEOPETUIECKHUX TMOAXONAX C YIETOM
HaOMrOIaTeNbHBIX acTpodusuueckux ¢akrtoB (cM. cratbu A.J[.YUepununa u A.B.3y0Oko B
[Mpunoxernnn)), COBITAJIAIOT no cytn. U 3T0 HCKITIOYNTETHHO BaXKHO KOHIETITYaJIBHO,
MUPOBO33pEHYECKU. [IeiCTBUTENBHO, TaK WM MHA4e, HBIHEIIHEE COCTOSIHHE BceneHHOM
ClIelyeT CYUTATh YPE3BBIYaHHO CIElU(UUECKIM, NPHYEM CBSI3aHHBIM C TOSBIICHU-
€M U Pa3BUTHEM YEJIOBEKA U €ro pa3yMa, BO BCSKOM CIy4ae Ha U3BECTHOM HaM IUIAHETE
— 3emie, B Hamel cucteme CojHIA, B HallleH CIUpaTbHOM TamakTuke Mueunbiid ITyTh.
(Tax aHTPOIHBIA MPUHIUI HAXOTUT CBOE 3pHMOE MPOSBIICHHE KaK pa3 B HAIITy KOCMOJIO-
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TUYECKYIO 3II0XY, HABEpHOE, HauuMHas ¢ 7 mupa JeT nocie bonemoro B3peiBa, korma He-
W3MEHEHHAsSI TT0 BEJIMIMHE IUIOTHOCTh TEMHOH SHEPTUH — BaKyyMa — CTajia IPEBOCXOIUTh
MEHSIFOIIIUECS] TUIOTHOCTH BEIIECTBA M M3TYUICHUSL. )

Ecnu B marepuane A.Jl.YepHuHa noq4€pKuBaeTCs, YTO PACCTOSHUE O TOPU30HTA pac-
mmpsitoleiics: BeeneHHoi, 32 KOTOpBIN MBI HE B COCTOSIHUM 3aIVIIHYTh, SIBJIIETCS TAaKXkKe €€
paanycoM UMEHHO B HACTOSIIIYFO 3IIOXY, TO Hallla KOHIENus [92] mo3BoiseT NpUITH K BbI-
BOJLY, UTO 30JI0Tast BpaIlalomasics 1 IUKIMYeCKH pa3BUBatoNIascs BeeneHHas kak pa3 HeIHE
TIPOXOIIUT CBOM OCOOBII BO3PACT — «IIOJIOBO3PEIIOCTIY, IOPOXKAAs aHTPOIIOMOP(HBIN BapH-
aHT XM3HU. Tak 4TO MBI C BaMHU XKHMBEM B 0C000€, BIIOJHE OJarogaTHOe BpeMsi, C BEIUKOM
MIEPCIEKTUBOM Ha Oyay1ee.

Kak TyT He BCHOMHUTB, YTO U 3eMJIsI HIHE, KOHKPETHO — B TEKYILLEM THICSUYEIICTUH,
MepekuBacT OypHOE BpeMs Iepexona OT OMHOW 3eMHOH 31moxu K Apyroit: or Kamm-toru k
Carsbs-tore, To ecTh oT JKenesnoro Bexa Ha 3emie k e€ 3onoromy Beky, uim, yautsiBas
TIPOIIECCHIO 3¢MHOH OCH B TeueHHe 26 ThICS JIeT, — OT 31oxu PrI0 k amoxe Bomores. boiee
TOTO, B HACTOSIIEE BPeMsI Ha HAIIy IUIAHETY, KaKk ¥ BO BCIO CONHEUHYIO CHCTEMY, HU3BEp-
raroTcs NOTOKU MOIIHBIX KOCMHUUYECKUX SHEprul, B JKuBoit DTHKE Ha3bIBaEMBIX «OIHEHHbI-
MI» U OOSI3aHHBIX, BUAUMO, TpoxoxkieHnto CorHia (mmpu ero obpameHnu BokpyT LlenTpa
TNanaxtuku 3a npumepHo 180200 MitH j1eT) B 0COOBIX 00JIACTIX TaJJAKTHIESCKOTO MPOCTPaH-
CTBa. DTH 3HEPrUM CHU30LLIHN Ha 3emito B 1940 rony — kak pa3 nepej Beauuaiieil BoiHon
BCEX BPEMEH U HApOIOB — BO UM CIIACEHUS YEIIOBEUECTBA OT CHJI 3714, JJISl TAIbHEHIIIero
MYKaHHs CHI 1oopa [91].

Mp1 KUBEM B peIIaronieM y3Je¢ MHOTHX KOCMHYECKHX IUKIIOB, PA3HBIX IO JUTUTEIh-
HOCTH ¥ CTEIICHU BIIMSHUS HA XKU3HB HAIlleH U ApyTuX 1miaHet. He ortoro yin Ha HeOe 3emitu
COIIUTUCH YIWBUTEIHHBIM, HETPHUBHATBHBIM 00pa30M HECKOJIBKO 3HAYMMEIX, B OOIIEM ITOJ-
BIKHBIX, OPHCHTUPOB, PACTIOJIOKHUBIIUCH B TEUCHHE TEKYIIUX ABYX THICSUETCTUN BIONb
€IMHOTO HEOSCHOTO MEepHIUaHa, IPUIEM OYCHB BaXKHOTO — 18 4acoB. DT0 HEIHEITHHI MepH-
JIHAH COJIHIECTOSIHMIA. BIOIb HETO CIEMyTOT APYT 32 APYTOM: CEBEPHBII MOITIOC Mupa (OKO-
710 3Be37161 Anb(bI Manoii MenBeauiisl — [TosipHOI 3B€3/1b1), CEBEPHBIH MOTFOC SKITHITTHKH
(B co3Besanu [lpakona), HampaBJIeHUe Ha areKc ABkeHusT CONHIIA OTHOCHTENBHO OrKai-
mux 3B€31 (B co3Be3auu [ epkyneca) u, HakoHell, HanpaBieHue Ha [{enTp ["anakTuku (B co-
3Be3nuu Ctpenbifa). [Ipuuém mocmenoBaTeIbHOCTh ITHX MO3UIMHN (BCE Jke MEHSIOIINX CO
BpPEMEHEM CBOM HEOECHbIE KOOPAWHATHI) BBICTPOEHA HEMOCTHXHUMBIM 00pa3oM B COOTBET-
CTBHE UMEHHO CO CTETeHbI0 HX MOIBIKHOCTH. Eciu mosroc Mupa ObICTpee BceX 0CTalbHBIX
TIO3UIMI MEHSIET CBOE MONIOXKEHHNE Ha HeOe — 3a Meprozt 26 THICSAY JIET, TO ITOJIFOC KITUITHKH
(a »T0 M HampaBneHue A ocu BpamieHus: ConHia u B 1esioM Becel COMHEUHON CHCTEMBI)
— 3a Oonpmit meproa. Armekc ke arokeHust CoHIa cpeu 3BE37 BPS JIM CMEIIaeTcst Obl-
cTpee, a yx Lentp ['anaktuku o6xoaut 3emHo# HeOocBOx mouTH 3a 200 MITH JIeT.

Bo BcskoM citydae B mpezeiax BCEro JIMIIb OXHOW THICSUH JIET BCE 4 TIO3UITHH BBITS-
THBAIOTCSI PUMEPHO BIOIH OJHON MEpHIMAHATBHOW JTHHUHU. M MBI HCTOPHYECKH KakK pas3
MPUHAIJIEKUM TakOMy OTpe3Ky BpeMeHH. BoucTiHy pernaroree BpeMs Uist cyaed MUpa
yenoBedecTsa Jemiu!

Bonee Toro, Bnoab OMM3KOTO HEOECHOTO MepuanaHa (mpuMepHo 17,5 4acoB), Mpoxo-
TUIIIETO Yepe3 CEeBEpPHBIH e IMOII0C MHUpa, B JHaMETPaJIbHO MPOTHBOMOJIIOKHBIX OTHOCH-
TEJIFHO HETO MO3ULIUAX PACHIONIOKEHBI JABE ApUaiiiliie 3Be3/Ib CEBEPHOro Heba 3emin: Oemnblit
Cupuyc, omu3kuii K HaMm, B co3Be3quu bonbiioro Ilca u roimy6as Bera B co3se3nuu JIupel.
A BIOIB 3TOTO HEOSCHOTO ITyTH, BOBMOXHO, YCTPEMIISIETCS K HAM TaWHCTBEHHBIH, ITOKA He-
BUIMMBIH KOCMHUYECKUH 00BEKT, IpencKa3piBacMblil B TekeTax JKupoit Dtuku [91].
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Konnax 21. YTpoeHue npocTpaHCTBEHHbIX
maclitaboB

¥ CepebpsiHoe bntogo
XVI Beka. B ueHTtpe —
nopTyranbCK1iA KOPorneBCKui
repb Toro BpemeHu

\ Y KpucTannbl KpeMHUs, BO3HUKLLNE Nof JeNCTBUEM
Y, AT ANG N Na3epHOro UMMYMbCa (CHUMOK C yBEMUYEHNEM
BynkaH Ha Mapce B 3450 pags)




VI rmaBsa

Dhvianme Bcomenron

Benukoe [bixaHne GeCKOHEYHO 1 SIBNSIETCS. ..
YH/MBEPCarbHbIM N BEYHbIM
perpetuum mobile.

E.l.bnasamckas

ObixaHune co3naét obpasbl, a poxaeHne obpasos,

B CBOIO o4epenpb, Nnpobyxaaet ObixaHue.
YueHue Xpama

ToT BCeoOBbEMIMIOLLININ 3aKOH,
KoTopbiM BCE XUBET OT BEKA,
OH B Hac camMux — OH 3aKIM4YEH
Hespumo B cepaue yenoseka.
A.K.Torncmol
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Konnax 22. Mon4yaHue (B LieHTpe — 3ckm3 B.BacHeuoBa)



JlyX roput — u He cropaer, rpyoasi MmaTepus B IllaMeHHU — Mcye3aeT...

Tak mportekaet 1000 Mporecc, KOrna Mbl YYUTHIBAEM BCIO €r0 JIBOMCTBEHHYIO
nonaoty — AYXOMATEPUAJIBHOCTD. Umenno oHa o0ycnaBauBaeT MUKINYHOCTS,
MOBTOPSIONIYIOCSI CMEHY JIByX OCHOBHBIX (pa3 — cTaHOBIeHHE U pymieHne ¢popmel. (Tak,
B nHIyn3Me cpean 360 mutH O0roB TiTaBeHCTBYeT Beiwkas Tpouna — Tpumyptu: bpama
— IIOPOAXTEND MPOSIBIEHHOTO MHpa, Bumny — e€ crpoutens u oxpanurens, lllusa — pas-
pYILINTENH, 1a0bl BHOBb BO3HUK HOBBIM MHD.)

Co BIOXOM NP HaIIEM ABIXaHWHU MOXXHO aCCOLMHMPOBAaTh UCUE3HOBEHHE (HOPMBI.
Benp kucaopoa B KauecTBE OKUCIUTENS CIIOCOOCTBYET CKHTAHMIO, TO €CTh TOPEHHIO.
OO6perenue ke GOpPMBI OTUIIETBOPSET, IO CYTH, BBI0X, BBIXOJl BO BHE MPOIYKTOB TOpe-
HUS — HalIlpUMep, YINIEKUCJI0ThI. [Tprnuém, 1 Kucinopon, U ymIeKUCIOTy CTOMT TOHUMATh
B PACHIMPHUTEILHOM CMBICIIE: TIEPBBII CIOCOOCTBYET TOPEHUIO, H3ITYUCHUIO, TEILTY; BTO-
pO# €CTh pe3yabTaT CropaHus, dTO CBOETO poja memel, TBépaas dhpakuus (yriepoxn!),
3HAYUT — OTpakeHue, xonox. OTpakeHne HEeKUX KpeaTuBHbIX Hauan, cyOnumupyromumx-
cs ipu (00001éHHO) Bioxe, 0co0eHHO B crienn(h)UIeCKOM COCTOSIHUH OCTAHOBKH JIbIXa-
HUS epen nocneayiomumM Beimoxom (cM. nasnee). Kerati, cocTosiHIE MCHXOIOTHYECKOM
KOHILEHTPALUH Yy YeJIOBeKa Ha (PU3HOJIOTMIECKOM ypOBHE TpeOyeT OOJbIIero Konude-
CTBa KMCIIOPOAA B KPOBH, TO €CTh, YTOOBI BOMTH B TAKOE COCTOSHHE, YIyUIIaloIIee 3aro-
MHHaHWEe, HE0OX0UMO CIIeIaTh ITyOOKHi BIOX.

Bcenennast B cBOEM IyNbCHPYIOLIEM pa3BUTHH, IIPH CXKATUH, TO ECTh Brioxe, ynpo-
JaeT U KOHIEHTpHUpyeT [lyX, MOCTENEeHHO «C)KWTash» HAKOIMJIEHHYIO 3a BpeMs Brimoxa
rpyOeiinnyto Marepuio, Bce e€ HeckoH4aeMble (JopMBbI 1 00pa3oBanus — e€ Yriepon, To
€CTb XKU3Hb (usnueckyro. O6peTeHue u paspyuieHue Gopmsl Bo BeeneHHOI cocTaBisioT
€€ aKTUBHBIN, 3pUMBII 3Tan pa3BuTus — ¢€ Mansanrapy. B Ilpanaiie xe, Kak Mbl CUH-
TaeM, rpu 3anepkke Bemwmkoro dpixanus, ona OTIbIXAET nepen HOBBIM XKH3HEHHBIM
uukiioMm — cioBHO ycrpansiercss OT JIbIXAHUA. Ho takoe JlpIxaHue HE OCTAHOBUTD, U
CHOBA CIIyYUTCS «TaficHue TyXa B Marepuio» (Bc€ 6omee u Gonee rpyOyto), BHOBB 3a0yp-
yut Benukasi JKusub. Pactmpssics, Becenennas oOpatut HakoruieHHBIH JlyX B «KpHucTai-
nbD» Marepud, B e€ ¢opmbl: Kuciaopon — B Yrepon. A BCE HaUMHACTCS C «BBIXJIONAY,
«BBICTpENa», B3pbIBa — bonbinoro B3psia. Kak 1t BcAkoro B3peiBa, 3T0 €CTh BBICBO-
OokieHne HaKOMUBIIMXCS BHYTpeHHHX cui — Cuit [lyxa. [IporcxonuT ocyiiecTieHune
JKEJIAHUS BbITh — korma-HuOyas KPUCTAIIIOM, pACTEHHEM, CTPEKO30U, KHUBOTHBIM,
YeIOBEKOM MJIM JaKe IUIaHETOM, 3Be3101 " ... Beenennoit. Ito u ects BBIJIOX.

Jlenast BBIIOX, pacHIMpsIsACh BO BHE, (pu3mdeckas cuctema 3akirodaet ceds B dhop-
MY, CONPOTHUBIISSICH JIIOOOMY BHELIHEMY HACWIIMIO — pa3pylieHuio. OHa pa3aBUraeT CBOU
TPaHUIBl U YCIOXKHIET CTPYKTypy AO T€X MOp, MOKa HE M3PacXOAyHTCs BHYTPEHHHE

* OUHAIBHBIN B3PBIB MACCHBHOW — CBEPXHOBOM — 3B€3/IbI KK Pa3 M CIOCOOCTBYET 00pa30BaHUIO
TUTaHET, TTOSBIICHUIO Ha HUX TIPH TIOAXO/SIINX YCIOBHUIX aHTPOIIOMOP(HOH KU3HH.
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cribl — Cuntel Jlyxa, HO ¥ TIOKa BHEITHETO CBOMCTBA NEUCTBHS HE TIOCTABSAT 3aCJIOH pas-
pacratonieiicsi 3kcraHcuu. PaBHoBecue IByX COCTaBISIOMMX (OISITH KE€ — CTAHOBJICHUS
u pyuieHust GopMbl) obecrieuar cBOero poja 3aAepKKy nocie Brigoxa n Hayano HeoO-
xonuMmoro Bmoxa — 6maromaps Kuciopony oco6oit Cpenpl. He To# i, 9T0o IOTOM, TIpH
Brinoxe, 3a8BuT 0 cebe Kak He MOHATAsl I0Ka HAYKOH «TEMHas SHeprus» (Bakyym?), HO
npeanaraemas reocopamu cyocranuus Axkamm? Wnu agupa? 310 Toxke MaTepus, XOTs U
HAUTOHYAWIIAS, He GUKCHpYyeMasi HAIMMH (QU3MYECKUMH TPUOOpaMH.

Tak 4ro, kak noBecTByeT JpeBHAA MynpocTs, «MaTepusi Be4HA U CTAHOBHUTCS
aTOMHOMH TOJIBKO Nepuoandeckm». M «xaxasiii ATOM €CThb TOYHOE BOCIIPOU3BEICHHUE
Bcenenckoro, mmm Benukoro, Cymiero. DneKTpOHBI OKPYKaloT HyKiIed ATomMa W ysB-
JSII0TCA Kak cTpaka Hykiest Atoma. Kocmuueckuid Marnerusm ecte Hauano Beaymee.
Hauano Benyiee ecTs 3ak0oH 3BOJTIOLNH, UITH COBEPILICHCTBOBAHUS. ['apMOHUS ysABIsETCS
Ha 3aKkoHe MarHuTta. Maruetusm ecth pesyasrar Bpamenust Mckp [IpocTpancTBeHHOrO
Orns. Oronp IlpocTpancTBa sIBJIASIETCH OCHOBHBIM JJieMeHTOM. Bce HailneHHble u
HE HallJleHHble XMMUYECKHE SJIEMEHTHI SABJISIOTCS JHIIb BUAOW3MEHeHHsMH Eaunoro
OcHoBHOTO DnemenTa. HecoMHEHHO, 3JIeMEeHThI, N3BECTHBIE HaM Ceidac, Kak OHH II0-
HUMAIOTCS ¥ OTIPEIEISIOTCS B HACTOSIIEE BPEMs, HE €CTh M He MOT'YT ObITh [lepBuuHBIMU
Onementamu. Otu [lepBuuHble DneMeHTH ObUTH 00pa30BaHBI M3 “‘CTYCTKOB OXJIAX-
néuuoit Jlyuncroit Marepuu” u u3 “oraeHHoro cemenu ILramennoro OTiia”, KOTOpBIE
€IMHBI, WIN NEPBUYHBL. DTH 3JIEMEHTH ObUIM 3apOXIeHbI B IIyOnHax M3HauanbHOTO
Oruennoro Tymana B Maccax packaJ€HHOro mapa HepacTBopuMon HeOyibl [TymanHO-
CTH]. DIeMeHTHI, U3BECTHBIE HaM Ceidac, TOCTHUIIIA CBOEr0 YCTOHYHMBOTO COCTOSHHUS B
atoMm IV Kpyre [pusugeckoro nposenenusi] ... OHE TOJIB3YIOTCS KPATKAM IIEPHOIOM
OT/BbIXa Tepen TeM, 4ToObl et pa3 ObITh YCTPEeMIEHHBIMH K Bocxozsmiei JlyxoBHOH
DBoIoNuH, B TeueHue Kotopor “XKusoit Orons Opkyc” pa3bequHUT Hanboliee HEpac-
TOP>KMMO€E 1 BHOBB pacceeT B Equnom M3HagansHOM.

BeckoHeuHast nenmMMOCTh aToMa SBISIETCS KOCMHUYECKHM 3aKOHOM, HO CYIIHOCTb,
3axmouéanas B Hyknee Atoma, mmu [IcuxoXu3sHb ero, SBiseTcs] HeyJOBUMOI Ha GHU3u-
YECKOM ITaHE. ATOMBI HEKOTOPBIX 3JIEMEHTOB MOTYT YSBIIATHCSA CaMH Ha paclajcHUH,
B CHJIy OTPOMHOI JIpEBHOCTH M TPAHCMYTAlLlMU B WHBIE KayecTBa. DHEPTrus, yaBICHHA
Ha pasJoKeHHWHU ypaHa, KOHEYHO, e He aHaTOMHYECKas SHEepTHs, HO y)ke Onm3Ka ei»
(E.N.Pepux, 1940-e rr. [67]).

ToBopst 006 >HEpPrUM, 3aMETUM, YTO €€ SKOHOMHS B MPUPONE €CTh OCHOBA MHPO-
3MaHUs — TaK CKa3aHO M B MHEBHUKOBBIX 3amucsx E.M.Pepux (05.06.1928). Ilpu sTom
[Ipupona Ha ¢pu3MUECKOM ITaHE BBIBEPSCT B CBOEM CO3MIATEIBHOM Ipolecce Bce abco-
JIFOTHBIE ¥ OTHOCUTEJILHBIC pa3Mepbl MHOTOUHCICHHBIX 00BEKTOB — MBUTHHOK, [JBI0 Ma-
JBIX ¥ OONBILIMX — MATEPUKOB Ha IUIAHETAX, CAMUX IIJIAHET, UX MaTepUHCKUX 3BE31, BCE
COBOKYIHOM CHCTEMBI 3BE3IHBIX TEJl BOKPYT HHX, 3BE3HBIX CKOIUIEHUH U TallaKTHK, UX
CKOIUICHUN U CBEPXCKOIICHHUI. A TakKe — He BCero Jin o0béMa BeereHHOM Ha Kax 1o
e€ craguu pacumpenus-pa3Buts? Mekycauna-Ilpupona noarossier opyr K Ipyry 4 Bce-
BO3MOKHBIE KOCMHUUYECKHE PUTMbI KOCHBIX U HBBIX 00pa30BaHMi Ha HalIeH IUIaHETE U
Ha BCEM mpocTpaHcTBe Mupo3aanus. [1o mobomy ¢pusndeckoMy napameTpy — Temrepa-
Type, IJIOTHOCTH, JaBJICHUIO, BEIUIHMHE [10JIeH (3EKTPOMArHUTHBIX U IPaBUTALUOHHBIX,
MarHUTHBIX M JIpyruX, HaM MOKa HeBedoMbIX) — [Ipupona HeycTaHHO BeAET KOHTPOIb
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¥ BBOJIUT CBOW HEPYIIMMBIA OalaHC — «30JI0TOI», BO BCSIKOM Cllydae, B JaHHYIO 3II0-
Xy, €CJIH cliefoBaTh KoHIenmuu aBropa ([92], V mi.). B Hell opraHudHO YBS3BIBAETCS
cneunguka Mectononoxkenus 3emnn B CoiHeuHoil cucreme nu COTHEUHOHM CHUCTEMBI B
lanaktuke — Ha Kpyre ®U3HU (MMEHHO aHTPONIOMOP(HOIT) — OTHOCHTEILHO IIEHTPATb-
HOT'0 HHEPronH(pOPMALIMOHHOTO HCTOYHUKA CHCTEMBI. OKa3bIBaeTCsl, YTO BHICTPAUBACTCS
esnasi uepapxusi NoZOOHBIX CUCTEM OT HAaMMEHBIIUX IIPOCTPAHCTBEHHBIX MacIITaboB 10
HanOOJIBIINX — OT 3JEKTPOHA JI0 Topu3oHTa Beenennoit. U B 3TOM, HaJ0 MOAYEPKHYTH,
CKa3bIBA€TCsI SKOHOMHOCTb, & 3HAUUT — pasyMHOCTh [Ipupons!.

[lpu ananmze mpoOneMsl QyHKIMK YenoBedeckoro Pazyma B Omocdepe BaxHYIO
pOJb Kak pa3 M JOJDKHO MTPaTh MpPEACTaBIEHHE O BO3MOXKHON 3aKOHOMEPHOH J1oKaIu-
3alM4 B NPOCTPAHCTBE caMOi reocdepbl Kak OTHOTO W3 KOCMHYECKHUX O4aroB CO3Ha-
HHA BO BceneHHoi 0THOCHTENBHO 3HepronHpopManuoHHbIx neHTpoB (DML]) cucrem co-
BEPIIEHHO Pa3HOTI0 MacIITabHOTO ¥ OPTaHU3ALMOHHOTO PaHra, K KOTOPBIM MPUHAIIEKHUT
3emuis (Harpumep, oTHOcuTenbHO CONMHIA — IEHTpa Hallel IJIAHETHOW CHUCTEMBI, U OT-
HocutenpHO LlenTpa Hamel 38€3aH0M crimpaibHOM cucteMsl ['anaktuku). PaccMarpuBas
XapaKTepHBIE pa3Mephl BEMyImnuX 00hEeKTOB BceleHHON 0T Menpuaiiiero, TeopeTHIeCKI
MBICIIUIMOTO IIJIAHKEOHa BIUIOTH JO TOPHU30HTa Hamed MeraranakTuky, u3ydas ooOuime
CTpyKTypHBIe 4epThl COMHEYHOH cHcTeMbl, ['anakThky, Mbl yOeqUIuCh B JUIUPYIOLIEM
BIIMSIHUM Ha BHYTPEHHEE MPOCTPAHCTBEHHOE YCTPOMCTBO CHCTEM, MX B3aWMHYIO paccra-
HOBKY ¥ pUTMHUKY IIPHHLMIA 30JI0TOT0 OTHOIIEHHUS. DTOT PUHIIMII, HATOMHHM, SIBIIETCA
MaTeMaTUYeCKUM BBIPAKCHUEM TTOA00MS U IBYSMHCTBA B MPHPOJIE, TO €CTh WACANBLHON
cOaaHCUPOBaHHOCTH, TAPMOHHUH, a MPU ICTETHUECKOM BOCHPHATHH — KpacoThl. OH pe-
TyIupyeT poct, (opMooOpa3oBaHUE PACTEHUH, KUBBIX OPraHU3MOB, OCOOCHHO YeJIOBEKa,
€ro BOCTIpHATHE OKpy»Karolero. MpparrionaasHoe yucio 30710Toro otHomenus (1,618...)
BUINTCSI OHOW M3 YHHMBEPCAJBHBIX Oe3pa3MepHBIX KOHCTAaHT MeTaraiaakTUKH, 4TO KOoc-
BEHHO MOXET MOATBEPXKIATh UACI0 KOCMOJIOTHYECKOrO aHTPOIHOTO IPHHIMIA O HEU3-
0e)KHOM TOSIBIICHUN 3€MHOTMOAOOHOHN KM3HU, YellOBeKa (3HAYMT W pa3yMa) B Ipolecce
spomonn Beenennoit. 3omorast CrpykrypHas Marpuiia pusudeckoit Beenennoii (CMB),
NOJyYeHHast HAMH, YKa3bIBaeT Ha TO, YTO SIBJICHHE YEJIOBEKa MOXKET OBITH OCHOBHBIM (aT-
TPaKTOPHBIM) COCTOSIHUEM Hallel CTOJb Pa3BETBIEHHOH B CBOEM MHOrooOpasmu (usu-
yeckod Bcenennoil. 3eMHONONOOHAs KHU3HB, € (DU3UUECKHE HCTOKH C MaKCHMAaJbHOU
BEPOSTHOCTBIO, OIPEACIEHHON YCTOMYMBOCTBIO PEAIU3YIOTCS JIMIIb Ha CIICHU(PUUSCKUX
Kpyrax >KU3HU (OTHOCHTENBFHO cooTBeTcTBYOmMX DULL), rae mposiBieHre «3010Tomog00-
HOID» TOIOJIOTUY NIPOCTPAHCTBA, CKOpee Bcero, Haubonplee. sl CUCTEMbl JIEKTPOHOB
(atoma) — 310 GOpOBCKAasi OPOMTA BOIOPOA IO OTHOLICHUIO K aTOMHOMY SIIPY; AJIsl BCETO
OPraHWYeCKH JKHBOTO — 3TO (PU3MUECKOE TeJI0 YesioBeKa (TeNo JKU3HH) [0 OTHOILCHUIO
K SIIPY €ro SUIEKIEeTKH; IS TUIAHETHOW CHCTEMBI — ATO JI0pOTa JKU3HU 3eMHOM OpOMTHI
10 OTHOILIEHHIO K ONpeeNEHHON BHyTpeHHeN yacTi ConHLa; Ul CIUPAIBHON CHCTEMBI
lNamaxkTuky — 370 Mosic kM3HU ¢ opOuTOI CoOJIHIA [T0 OTHOIIEHHIO K €€ «IIEHTPaTbHOMY
napceky». He uckmodeno, uro Bo Beenennoit nmeHHO Harra MeraranakTuka (pocTpaH-
CTBO JI0 TOPU30HTA COOBITHIT) — HEKOTOpast CBoeoOpasHas cepa sxu3Hu [92].

DneMeHTapHBIMH 00BEKTaMH Ha Kpyrax »XKM3HH, TO €CTh €INHUYHBIMHA HOCHUTEIS-
MU MIPUYXH aHTPOTIOMOP(HOH )KU3HU U €€ caMOii, MPOTPaMMHO CBSI3aHHBIMH CO CBOH-
mu OULL, SBISIOTCA: UIsl aTOMOB — JIEKTPOHBI, IS )KMBOTO M Pa3yMHOTO Ha 3eMile
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— SHMIIEKJIeTKa YeJIOBeKa, NI MJIaHETHOW CHCTEMBI BOKPYT COJHIIETIONOOHON 3BE3bI
— 3eMHOIIOIO0HOE TEIO, /IS CIIUPATHHON 3BE3MIHOM CUCTEMBI THITA Halel [ anmakTuku
— BCS TUTAHETHAsI CUCTEMA B MpeJieiiax €€ BHEIIHET0 KOMETHOro pe3epByapa — Obnaka
Oopra. Ham 3emuo#t «/lom» — Ouocdepa — o01agaeT onTUMaIbHBIMU MaciiTabamu,
00yCIOBICHHBIMU O0IIMMHE CB3sIMU. C OTHON CTOPOHBI, 3eMJISI — BBIJICIICHHBIH 0OBEKT
B IIPUPOJE, C APYroil — TUMUYHBIA. MBI BIIpaBe BHICKA3aTh MBICIb O KpaliHEe HE3HAUU-
TEJIbHOM (BIUIOTh J0 €IUHUYHOIO) KOJHUYSCTBE UMEHHO aHTPONOMOP(HBIX [IMBUIIH3A-
nui B Hamel ['anaktuke B oOmactu mosica ku3HU. Ho CXODHBIX ¢ HaIeil «30JI0THIX)
3BE3IHBIX CHUCTEM BEIMKOE MHOXKECTBO; 3HAUMT, B MeTaranakTHKe 4eJI0BEYECTBO, KO-
HEYHO, JTaJieKo He OMUHOKO [92].

U, Tem He MeHee, «orpoMHas BceneHHasi, HaOJTHEHHAs KU3HBIO, POXKIAET pa3-
Hble (opMbI U BUIbI €. Cpeu JIbIOB Pa3BUBAIOTCS OJIHU, CPEIU 3HOWHBIX MECKOB —
npyrue. Kaxnaprit uBET cBoelt 0600CO0IEHHOM U CBA3aHHOW CO BCEM MUPOM KHU3HBIO.
['me-to B man€koii rajakTHKe, HE yIaBIMBAEMOW JakKe CaMBIMU YyTKUMH MPUOOpaMu
3emutd, 3perOT M Pa3BUBAIOTCS HEBUIAHHBIC U HEBOOOpAa3MMBbIE CyIECTBa, B APYTOH,
emé Oornee man€koi, yracaeT dHEPTHs XKU3HH, YTOOBI 0CBOOOINTH MECTO HOBOM, Ha-
poxnaronieiics. Yyno xu3HU BCEra MopaxaeT cCBOCH HOBU3HOU M HEOXKUAAHHOCTHIO.
Ilnamens €€, pasHECEHHBIM BO BCE KOHIIBI BceneHHOW, pacnpoCTpaHseT CBOM CBET,
MIPEOMIISIFOIIHIICS B MEPOBOM IPOCTPAHCTBE U BEIIECTBE B OECKOHEYHO pa3HO0Opas3-
Hble Gopmbl. Kaxxnmas wanuBunyanpHas Gopma — ocoOeHHas, HETMOXoXas. DTO Mpo-
seinenne Exqunoro Oras. [lopasuTenbHO pa3HOOOpa3HO COYETAHHE W TEPEILICTEHUE
MIPOTUBOIIOJIOKHBIX Pa3HOPOMAHBIX CBOMCTB Benmnkoro IIpuHmumna, BOILTIOMIAIONTHAXCS B
OeckoHeuHOM okeaHe ¢opM. M3MeHssICh B IpOCTpaHCTBE, (DOPMBI €IMHEI B CYIITHOCTH,
WX pa3HooOpa3ue SABISETCS JIMIIL OTPaKCHUEM OeCKOHEUHOro Oorarctea McTouyHuka,
HX HaMOJHSIONIEro U pokaaromiero. s BuauMoi GOopMbl KHU3HU CYIIECTBYIOT B3a-
HMOCBSI3aHHBIE U B3aUMOJEUCTBYIOIINE HEBUAUMBbIE. OHH TOYHO TaK K€ HACBILAIOT
BCIO BceseHHY0 CBOMM MPHUCYTCTBHEM W MPHIAIOT €€ KU3HU O0COOBIA CMBICK U Kpa-
coty. HeBumnmeie ¢popmbl OECKOHEUHBI U TaK)KE€ PA3HOOOPA3HBI U SBISIOTCS KaIUISIMU
okeaHa, HanomHeHHoro EnuabiM Oraém. Orons Bemukoro Mcroynmka Oymer Bcerma
OCTaBaThCs BEJIMYANIICH 3araJikoi, pelaTh KOTOPY OyIyT BCe pa3yMHBIC CYyIIECTBa
Bcenennoii. OcraBasics OeCKOHEUHO NalIEKOH, TONBKO OHA OfHa OyIeT JaBaTh CHIIY H
CMBICIT BCEMY CYyIIECTBOBAHHIO pa3yMHOU >kKu3HU. M3yuas pasHooOpasme CBOKCTB U
kauectB Hocutens JKuzHu, pyKOBOACTBYSCH OTKPHITHIMH Ero 3akoHamu, TONBKO Ta-
KM 00pa3oM BO3MOXHO Pa3yMHO CYIIECTBOBATh, HE YMHUpas, HE pa3pylasich, HE OT-
JIaBasiCh BO BJIACTh CTUXUITHOTO Xa0Ca, OKPY>KAIOIIET0 KaXKAylo yacTuly cseta. OroHb
kak Benukuii [Tpuniun GecripeiesieH B IpOCTPAHCTBE, KaK OecrpeneabHbl (JOPMBI €T0
MIPOSIBIIEHUS, HO BCETIa HE3BIOMEMBIMH OCTAIOTCS €T0 3aKOHBI, IEHCTBYIOIIHE B JIFO00
Bcenennoit, — Beunoro O6noBnenun, [lpursxenus, [Ismxenus, Cornacus. s xu3-
Hu Het npenenosy ([locnanus ¢ Bepmmn, 1995).

N «aenoBedeckast popma COBEpPIIEHHO YINBUTENbHA, €CIIH YBUACTD, UYTO B HEH CO-
OpaHo Bc€, 4TO €CTh B IpUpPOAE», — yTBepkIaeT Teocodus. M kak «MakpokocM Haxo-
JIUTCS B HEMPECTAaHHOM MPOIECCe Pa3BOPAYUBAHUS, UM CTAHOBJICHUS, TaK U YCIOBEK-
MHKPOKOCM HEYCTAaHHO PAaCKpPHIBAET M HAKOIUISIECT HOBBIE BO3MOXXHOCTH UMEHHO Oyaro-
Jlapsi IpUCYTCTBUIO B HEM COBEPILEHHO BeuHOTo boxecTtBenHoro IloreHuuana» [66].
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boxecTBenusiii 3ampicen HaumHaics ¢ unen YEJIOBEKA, ero Bo3poxmcHus B
«odepenHoi» MaHBaHTape. JTa unes norpedoBasia MPOSIBICHUS TIPEABAPSIONICH UAeH
— BorutoneHus ¢pusndeckoit Beenennoit 1yis uenoseka. Bot mouemy Mbl 00HapyXuBaem
nericteue B Mupe AHTPOITHOI'O npuHImma: KOHCTAHTHI (PH3NIECKOTO MUpa IOy CKa-
10T CYILIECTBOBaHHE B HEM OpPraHUKU U yesoBeka. [locnenoBarenbHO Ha 3eMile peanus3o-
BBIBAJIMCh NMPOTrpaMMbl MUTH(OBKU (HOpPMBI (MUHEPANbI), JCTKH MIACTUKH (pacTeHHs ),
0TpabOTKH ABMKEHUS (’KHBOTHBIE), HAKOHEI — WHAWBHUYaTH3aAINH (YEI0BEK), TPEATIO-
Jararonieil BBIXOZ Ha oOIIeruiaHeTapHOe BBICOKOE co3HaHue (Hoocdepy). Takum obOpa-
30M, Ha (PU3UYECKOM TUIaHE BHAUANIE MOSBIISETCS TO, YTO «IIPOLIE» U YTO «IIPUTOAUTCSD
3aT€M YEJIOBEKY KaK UYpe3BbIYaiiHO CIIOKHOUN cUCTEME.

s Borumomenust Beicix (00)xeCTBEHHBIX) el Ha (PU3UMYECKOM TIaHE MCIIONb-
3yeTcsi Takoi mpupoanbsiii MexanusMm, kak CAMOOPIAHU3AILIMS, sxitouaromas u
ECTECTBEHHbII OTEOP.

[IpuBonuMbIe HUKE ABa BbICKa3bIBaHUsI — oAHO Enensl bnaBarckoil, apyroe — us3-
BECTHOrO 3amanHoro ydénoro Pynepra Illennpelika, pa3fen€HHbIE COTHEW JIET, MOA-
TBEP)KIAIOT MHEHHE, YTO HayKa y)K€ CErOIHSIIHErOo IHs, a, TeM Oojiee, 3aBTPAIIHETO,
HaNAET 0Ol S3BIK C TIOJIOKEHUSIMH APEBHETO0, 330TEPUIECKOTO 3HaHUS. TOHKIE TUIaHBI
MUpO3IaHus, 6€3yCcI0BHO, BKIIOYAIOT Po0oOpassl, cayKallue OCHOBOM MOCTPOCHUS BH-
JUMOro (heHOMEHaJIbHOTO MUpA.

1). «Bcé, uto ecTh, ObLI0 U OyaeT, BeuHo ECTb, naxe 6ecuncnennsie ®OPMBI, xo-
TOpbIe KOHEUHBI M Pa3pyILacMBbl JIUIIb B UX OOBEKTUBHOM, HO HE B HX HAeAJIbHOIi ¢opme
... Hu dopma vesoseka, Hu (hopma KMBOTHOTO, PACTCHHS MIIM KaMHS HHUKOTJa He Oblia
“coTBOpeHa”, W TOJNBKO Ha HAIllEM IUIaHEe OHA Havaja ‘‘CTAaHOBHUTHCS , TO €CTh OOBEKTH-
BU3UPOBAThCS B €€ HACTOSAIIYI0 MarepualbHOCTh WM K€ Pa3BUBATHCA M3HYTPH HAPYKY
M3 caMOW BO3BBIIIEHHON CBEPXYYBCTBEHHOH CYIIHOCTH B €€ TpyOeHIIyr0 BHIUMOCTb.
[loroMy Hamm denmoBedeckre (OPMBI CYIIECTBOBAIM B BEYHOCTH Kak acTpallbHbIE HITH
3¢upHBIe TPOTOTUTIEI; 110 3TUM obpastam JlyxoBuble CymiecTsa, uiu boru, Ha 006s3aHHO-
CTH KOTOPBIX JIEXKAJIO BBI3BIBATH X K OOBEKTHBHOMY OBITHIO M K 3¢MHOM YKH3HH, BBISIBUITN
nporomiazMmudeckne ¢popmsl Oyaymmx Oro u3 cBoeii coocTBenHoii CymrHoctn. [Tocne
Yero, KOTjia 3TO YelloBeUecKoe YIa xXu, Wi OCHOBHas (opma, Obu1a ToToBa, 3eMHbIe CHITBI
[pupons! Havwanu padoTaTh HAJ| ITUMU CBEPXYyBCTBEHHBIMU (DopMamu, comepKauiuMu,
KpoOMe HX COOCTBEHHBIX 3JIEMEHTOB, 3J1€eMEHTHI POLLILIX PACTUTEIbHBIX U OyTyLIHX
sKUBOTHBIX ¢opM 31010 [1odyca (pusnueckoro mnana. — 4.H.).

[Toromy BHemHsisi 0060104Ka YeJIOBEKa MPOIUIA Yepe3 KaKI0e PACTUTEILHOE U KH-
BOTHOE TEJIO MPEkKe, HeXeIN OHA NMpHHsLIa yenoBedeckuit oonuk»(E.I1.bmasarckas [19]).

2). «BnusiHME mpenuecTBYIOMNX OPraHu3MOB Ha MOCTeAyONIHe MOJ00HbIe opra-
HU3MBI yTEM MOPPHUUECKOTO pe30HaHca COCOOHO MPUBOIUTH K dPQeKTaM, KOTOpbIe
HEBO3MO)KHO OBLIO OBl MPEAJIOKHUTH B CIydae, €CIM HACIEIACTBEHHOCTh 3aBHCENa OBl
JUIIB OT NEepeAaYy FeHOB WIN APYTHX MATEPHAJIBHBIX CTPYKTYp OT pOIUTENEH K mo-
TOMCTBY. Takoe 0OCTOSTEIHCTBO MTO3BOISIET YBUIETH B HHOM CBETE TIPOOIEMyY “HACIeno-
BaHUS puoOpeTéHHBIX npu3HakoB™» (P.LLenapeiik [87]).

U B 3axmouenuu: «Maen 3anedarieBarorcs Boicouaitmmmu Jlyxamu Ha OraeHHON
CyOcranruu Akamu. Heodxonumo oco3Hars Maero kak MarHuT a1t OQOPMIICHHS U CO-
3unaHus et 00omouek Ha TOHKOM 1 TWIOTHOM QusndeckoM uranax» (E.W.Pepux [67]).
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«/la Oynet cBet!»

«“U ckazan bor: ma Oyner cer!” — Kakoe mpocTtoe yTBepKIeHHE, U B TO K€ Bpe-
Msl, KaKkoe BeJIH4YecTBEHHOE M BceoObemimomiee! Bech mposiBieHHblii KocMoc B onHOM
KOPOTKOM, 3puMoM m3peuernn; “BEJIBIN BJIMCTAIOIMN ChIH OTLIA, BO ThME
COKPBITOI'O”, kak oH ObLT OTIpeieIEH B OTHOM U3 CBAIICHHBIX CTaHIl [[3nany, —autaem
MbI B « Teorenesucey [73], TpeTbelt yacTu IpeBHUX CcTaHIl J[3uaH, nepBasi ¥ BTopas 4acTh
KOTOpBIX Obmn omyOnukoBanbl emé panpmie E.ll.bmaBarckoit B «TaitHoi JlokTpune»
[19-21]. U nanee: «IIpencraBsre, ecnu MoxeTe, AOCONIOTHYIO ThbMYy U THIIUHY; U BAPYT
— yCHJIMBAIOIIeecs: U Hecyleecs: ckBo3b Benukyio besnny Tembl TBopsmiee “Cnoro”,
Taitna u3 TaiiH, n3peu€Hnoe JyxoM, KOTOpPBIA T0OJITHe BEKa Pa3MBbIIUIsIL, CKIOHUBIINCH
Haxa Benukumu Bonamu JKusHu, u BoT!.. B 01HO MrHoBeHue 1o Bcemy OecrnpenesbHo-
My Kocmocy Tema npeBparunack B CBeT; O€Nblid, CBEpKaIOIIUii, OJeCTAIINN, HEBBIPA3H-
MBIH, HETIOCTIKAMBIN; U OMHOBPEMEHHO C pokaeHneM CBera — mposiBiieHne [lyxoBHOU
sHepruu Ilepsoii Tpouusl: JAbixanust, niau JIBuzkenusi; 3syka, uiau Boau; Ceera, niu
Co3Hanus».

Tak, U3 npeBHEUIINX CTaHII B CBOCOOpa3HOW 0Opa3HOW (Gopme MBI y3HAEM, IO
CYTH, O POXIEHUH HAILlETO MHUPA, O BOSHUKHOBEHUH BCeNeHHOH, 0 TOM H3HaYaJIbHOM
BEJIMYECTBEHHOM siBIeHNnU — [IposiBiIeHnN, HaYaIbHBI MOMEHT KOTOPOTO HBIHE Ha3BaH
yuaéHpiMA Bosibmum B3pbiBoM. 13 6eCKOHEUHBIX MMOTEHIINI BaKyyMa, €r0 HEBUIUMBIX
¢iykryanuii-«OypiaeHui» BHadasne, OEHCTBUTEIbHO, Boccusul CBET Kak 3ajor Moje-
BBIX 2JIEKTPOMAarHUTHBIX B3aMMOJEHCTBHI, a 3aTeM, OTJEIMBIIUCH OT €r0 H3IydYeHHUs,
H49amo CBOE TBOPYECTBO BEIIECTBO B PACIIMPHUBIIEMCS MOJHHEHOCHO MPOCTPAHCTBE
Bcenennoit. Pacmpenue 9To NpOUCXOIUT U TI0 CHIO ITOPY, TENEPh yKE YCKOPEHHO IIPo-
JIoJbKas BelIMKHe nestHus B3poisa.

Ecnu yunteiBaTh pe3ynnbraThl M3MEPEHHs BETMYNHBI «KPACHOTO CMEIIEHHS» B CTICK-
Tpax M3ITY4YECHHUS CBEPXHOBBIX 3BE3[l, BCIBIXHYBIIUX B CAMBIX OTAAJIEHHBIX I'aJJaKTHKax
(HaxoAsAMIKXCS OT HAC HA PacCTOSIHUH PUMEpHO 10 MIIpZ CBETOBBIX JIET), TO YUEHBIE MIPH-
XOIIIT K BBIBOMY: B MoJofiol BcenenHoi nmpuTsbKkeHne ObIIO0 CHIIbHEE OTTAJIKUBAHMUS, HO
yepe3 HECKOJBbKO (6—8) mipa jet nocne Poxxaenus Bexymias posib nepenuia K OTTalIKuBa-
HHUIO, U TeTieph pacumperne BeenenHoit yckopuioch (V ).

[Mosicanm ckazannoe (kypHaT «3Be3mouct» Ne 4/2003):

«OOHMM U3 caMBIX BBIAAIOUIMXCS JOCTIDKEHMH COBPEMEHHOW acTpo(u3uKy cyUu-
TaeTcsi OOHapyxeHHOe B 1998 romy ycCKOpeHHE KOCMOJIOTHMYECKOTO PAaCIIMPEHHUS
Bcenennoii. ®axkrop, OTBETCTBEHHBIN 3a 3TO yCKOpEHHE, 00pa3HO HA3BIBAIOT ‘‘TEMHO
sHepruei”. Ero npupoaa u cBoiicTBa BO MHOTOM OCTarOTCs TaliHOU. BriepBhie OH MosiBUII-
cs1 B pabotax A.DHHIITEHHA B BHJE “KOCMONOrn4eckoi mocrostHHon”. [1o3xe cozaarens

* HabromaeMoe 1o «KpacHOMY CMEIICHHIOY» paclInpeHue BeeneHHo — 3T0 OIHOBpEeMEHHOE
«paszberanne» B MeTaraJakTHUECKOM IpocTpaHcTBe 6onee 200 MiIp/ raJlakTHK, Pa3IeTaromuxXcs
CO CKOPOCTSIMU B COTHHM THICSY KM/C, TO €CTh OJTM3KUMH K CKOPOCTH CBETA.

Ecnu cuimsl OTTaNKuBaHMUS BO3PACTYT HACTOJIBKO, YTO HUYTO YK€ HE CMOXET CyII[ECTBOBATh
KakK I1eJI0e, OT TaJlaKTHK IO aTOMOB, TO MOXET HAaCTYNHTh KoHell BeenenHoit — «bonbmroi Packom»
(pa3psIB Bcero), 1100 Beenennast OyaeT HECKOHYAEMO PacIIMpSTHCS. B MpoTHBHOM ke cirydae,
€CJIM CHJIBI OTTAJIKWBAHUS YCMHPSIOT CBOIO CHITy, BOSMOXKEH cleHapuil cxarus — «bombimoi
Tpeck», 3aTeM — cHOBa «B3pbIB», TO €CTh — IMyNbcanny. Tak CYUTAIOT yUEHBIE.



Jlvixanue Bcenennoii 193

TEOPUH OTHOCUTEIHFHOCTH Ha3BaJl €T0 CBOMM BeIMYANIINM 3a0IyKIeHHEM, HO B KOHIIE
XX Beka BBIICHUJIOCH, YTO OIIMOKa DHHINTEHA HA caMOM Jeie SABISIETCS [NIaBHOM JIei-
CTBYIOLIEH cHiIoi KocMoca — Ha €€ 1outo puxoanuTces 70% MOoMHOM MIOTHOCTH SHEPTHH
Bcenennoi» (4% — GaprOHHOE BEILISCTBO, TO €CTh 3BE3/IbI, Ta3, MbLIb; 26% — «TEMHOE
BEIIECTBO», WM «CKPBITas Macca», OHO He 3aUKCHUPOBAHO HEMOCPEACTBEHHO, HO CO3-
AT NOTIOMHUTENBHYIO IpaBUTaluio. — A.H.).

«IIpITasich MOCTPOUTH MaTeMaTHYECKH M (PU3NYECKH OMHCaHue “TEMHOHN 3HEep-
run”’, A Jluape, P.Kammom, C.IIpoxymkua u M.IllImakoBa (Ctaadopackuii yHuBeEp-
cutet, CIIIA) oOHapyxxunu y He€ emé oJHO CTpaHHOE CBOMCTBO — B CKOPOM BpeMe-
HU TUIOTHOCTH “‘TEMHOU »Hepruu” BO BcenmeHHOW MOXET cTaTh oTpuiiareiabHoi! B
MIPUHIIUIIE, a0CTpaKTHAs BO3MOXKHOCTh MU3MEHEHHS 3HaKa CHJI OTTAIKUBaHUS, ceidac
YCKOpSIIOIINX paciiupeHue BceneHHoM, paccMaTpuBaiach TEOPETUKAMH YK€ JTaBHO,
mpaBJa, Kak JeJio BechMa oTanaéHHoro Oymaymero. OMHO U3 ClieaCcTBUi Teopun JInHIe
U €ro KOJUIET COCTOUT B TOM, YTO “TéMHAasi SHEpPrusl’ CMEHUT 3HaK yxe uepe3 10-20
MJIpJ JIeT. DTO 03HAYaeT, YTO HBIHEIIHEE OTTAJIKUBAHUE MPEBPATUTCS B MPUTSKEHHE,
KOTOPOE COBOKYITHO ¢ OOBIYHOMN T'paBUTAIMEH MPUBEAET K CXJIONbIBAHUIO BeeenHoii
00paTHO B CBEPXILIOTHOE cocTosiHME (BBI. 31ech U nanee A.H.). Cam Jluane — onun
U3 co3jaresiell COBpEMEHHOM KOCMOJIOTHH — 10BOJIBHO KPUTUYHO OTHOCUTCS K Pe3yib-
TaTam cBOEH Tpymmbl. “MBl JefaeM JIMIIb epBbIe Iard B 3TOH 00IACTH, — IpeayIpe-
JKJA€T OH, — IO3TOMY HE CTOMT CUMTATh HAIlM PE3YJIbTAaThl OAHO3HAUYHBIM IIpPEACKa3a-
HUeM aatel CTpamHoro cyna. Tem He MeHee, OY€Hb WHTEPECHO OBUIO OOHApYKUTH,
9TO MBI, BO3BMOXKHO, HAXOJAUMCS HE B Hadajie )KU3HEHHOTO IMKJIa BCceneHHol, a B ero
cepeanHe’.

Kak MbI yBUIMM M3 JanbHEHIIETO M3JI0XKEHUS, pa3IUYHble COMOCTABICHUS U BBI-
BOJIBI M3 HUX TMPUBOJAT, IO CYTH, K aHAJIOTUYHOMY BBIBOJLY — O HEKOTOPOM CPEeANHHOM
nepuone Tekyuieii s3Boaounn Beenennoii (cm. c. 172-184, 271-279). A, 3amaasiBas
JIAJIeKO BIEPEN, MOXKHO IOMYCTHUTh U CIEAYIOIIEE.

Ecnu npeobnaganne cBeTa Haj BEIIECTBOM LAPHIIO HA CaMOil HaYaIbHOW CTaIuu
JKU3HH BceneHHoi, To, CHMMETPpUYHO, U3Ty4eHHe He JTOJDKHO JIU MTpeo0aiaTh U mepes
KoHIIOM BcenenHoit nmpu e€ «cxionsiBaHuN» — Kosutanice? He Torna m Bce uenoseue-
cTBa BceneHnHoil, y)ke BIIOJHE MPO3BOIIOLMOHUPOBABIINE BHadale (PU3MUECKH, a 3a-
TE€M U IYXOBHO, CTAHYT TOXE «JIyYUCTBIMU», Kak B To Bepui K.O.IluonkoBckuii, umes B
BUY JIIOACH OyAyIIero ¥ BTOPS, TEM CaMbIM, 330TEPUUECKUM JTOKTPUHAM, C KOTOPBIMHU
Ob11, KOHETHO Ke, 3HakoMm? Tlepen Ipanaiieit”, B TeueHnn cBoero rryookoro «Bmoxay,
«3ackinaroniasi» Bcenennas monoTut u cOepexér Ha bymymiee B CBOMX MOTaéHHBIX
HeZlpax KoJoccalbHYI0 HAaKOTUIGHHYIO SHEPTHIO M HH(OpPMAIINIO, pACTBOPHB yCTaBIIEe
BemecTBO (cM. manee). «Ha mpomanne» Kpoxu ero oopatsaTcsi B U3ITyJaronine, CBETO-
HOCHBIE TIOTOKH. 00O «IporacTe MEXIy AyXOM U MaTepuel HempeoaosinMa, U Ipe-
xK7e ueM e€ MOKHO OyneT mepecedb, MaTepus JOJKHA MPEBPATUTHCS B YUCTYIO SHEP-

* Ilpanaiis — mo cocrosiaus Iposinenus Beenennoi, korna B Jlals-lieHTpax HaYHHAIOT
TIOSIBIISITHCS €€ MHOTOYHCIICHHBIC U MHOTOOOpa3HbIe 00BEKTHI. «JIaiis» —3TO TO, 4TO He TIPOSIBICHO.
Jlaiia — «CAaHCKPUTCKOE CJOBO, TEpeHaroliee HIACK Yero-To0 B HeaupPepeHIHPOBAHHOM U
HEU3MEHEHHOM COCTOSIHHH, COCTOSSHUH HYJICBOW TOYKH, B KOTOPOM BCsAKas ITHQQepeHIIHAIIL
3akaHuuBaercs» [23, c. 11] unu em€ He HavaIack.
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THIO», KaK cKa3aHO B Teocopckom YueHuu Xpama [76, 77], oOpraHnIHO CBA3AHHBIM C
«Teoreneznucom» 1 JaHHBIM MUPY TOxKe B Hauasie XX Beka nocie « Taitnoil JIOKTpUHBD)
E.Il.biaBarckoi.

[peBHee 3HaHME AOHECIO A0 HAC COKPOBEHHOE MPENCTaBIEHHWE O COCTOSHUU
[Ipanaitn, To ectb 0 Teme ¢ GonbIION OyKBEI. TOH, YTO B PyCCKOM SI3BIKE IPHOOPEIO
CMBICJI HE MpaKa U ThMBI C MaJloi OYKBBI, OJIMLETBOPSIONUINX B HAIlEeM MHpE MPOTH-
BOCTOSIHUE CBETY W HBOJIFOLUHU, — & TAWHbI 1 HEHUCUYUCIUMOIO MHOXKECTBA IMOTEHLIUM,
3aKJII0YEHHBIX B JorpyoomarepuanbHoil BeeneHHoll Ha 3ape e€ craHOBIEHHS. OTO
toT IlepBoponueiii Xaoc ¢ 0oibIIoOi OYKBBI, M3 KOTOpOro u Bomnapsercs I[lopsmok,
T'apmonus, a 3nauut — KusHb, JIBUxkeHue, €ciii, KCTaTH, CIEJ0BaTh JOTUKE TaKXKe U
COBPEMEHHOIO CHHEPTETUYECKOIO HallpaBlIeHus B Hayke. /[peBHee 3HaHUE OBENATIO O
BEJIMKHUX MPEBPAIICHUSAX, B X0/Ie KOTOPBIX AOcomoTHas TbMa (/17151 9yBCTBEHHOTO BOC-
NpUATHs) cTaHOBUTCS AGcomoTHBEIM CBETOM B HacTymaroleH spe [1posBiaeHuss KocMo-
ca — ManBaHTape (unn MaxamaHBaHTape). A 10 TOrO, B HEIPOSIBIEHHOM COCTOSIHUU
«cHa» mupa, B [Ipanaiie (unn Maxamnpanaiie), cniut OroHb B oflesiTHUSIX TbMBI, OKYTBI-
Barolux npoBogHUK BcecemupHoro JKuznennoro npuHuuna. M sta TeMa «comepxut B
cebe B paCTBOPEHHOM BUC BPeMEHHO HEJEHCTBYIOIINE aKTUBHBIC IPUHLIUIIBI BCSIKOTO
OrHs, AyXOBHOTO U MarepuajIbHOro... TbMa ecTh OTpUIATENbHBIN noatoc CBeTa. DTOT
mpolecc odpamnaercs Ha BOCXoAsMIel qyre nukia [IposiBneHus.

Temy (c 6ombmIoN OykBBL. — 4. H.) onpenenstoT Kak orpunianue, Hm4To. Ho Trma
13 BCEX Belllel MOHSATHAa MEHEE BCETO... U TbMa eCTh OTpUIIAHUE JIMIIb B OIpaHUYEH-
HOoM cmbiciie. 60 oHa ecth Omestaue Otiia, becnpeaenbHocts, BMecTunumiie Bcero
Hemxenus, Bubpauuu, Cunpl, Cymuoctu, CyOctanuuu u MaTtepuu; oHa — MOIIb WIIH
3Heprud, ucnosnbdyeMas CBATHIM JlyxoM, U B 3ToM cMmbicie TbMa ecTh cyOcTaHUMA.
Eé mum3mmuii momroc, B caMoM Jejie, €CTh OTpPHUIlaHue, Xaoc (¢ Manoi Oykswl. — A.H.)
[73, c.156].

Bcsikuit xaoc ecTb pynienne GopMel, e€ 0TCyTCTBHE, B TOM 4ncie, 1 [lepBopoaHblii
Xaoc Ilpanaitn. Ho pu mo00oM Xaoce MOACIyIHO XKUBET 3aMbIcen, HeKas MaTpuiia oy-
OYLIMX TOCTPOCHUH. AHAJIOTHYHO, B Xa0ce TYpOYJICHTHBIX CTPYH rasa, )HUIKOCTH, a TaK-
K€ ¥ JINCTBBI KPOHBI JIepeBa BCET/a MPOCTYIAET APEBOBUIHAS MAKPOCTPYKTypa Kak 3a-
JIOT «ApeBa pocTay, GpaKkTaIbHOCTH, H30MOPPHU3Ma, IOA00Us — YHUBEpCATbHBIN 3aKOH
Enunctsa Becero cymiero. IloaToMy nmopsiiok, kpacora poskaaroTcsi Kak Obl u3 xaoca. Ho
JydIle CKa3aTb: 0Jaroaaps xaocy — OypisIuM CIy4ailHOCTSIM, HUKAaK HE CIIOCOOHBIM
COBEPILIEHHO 3aCJIOHUTh HE BCerga 3puMbli nopsaok. Mimenno BHyTpennuil Ilopsnok
CHoco0eH BBICTYIHUTh U3 Xaoca, MPEeoJoieTh Xaoc (¢ Majoi OyKBBI), BBIBECTH U3 HETO.
Nmenno stot [opsok BEICTpauBaeT xoa coObITHl, HECET B ceOe Llenb kak BETUKyo npu-
TATUBAIONTYIO CIITY bymyrero, To ecTs DBomoruio. byayiee, «obpacrtas» Hacrosmmm,
cra”HoBuTcs pomnsiM, TBOpst MOTOK BpemeHn.

Braromaps ¥MeHHO cBOOONE XaOTHU3HPYIOIIMX CIYyYalHOCTEH «HALIYIBIBACTCSD)
YAEPKUBAIOIININ BCE M BCSA MOPSIOK, HOO IS BCSIKOM yCTOMYMBOCTH HEMPEMEHHO Tpe-
Oyercsi THOKOCTb, a HE CTpOXaias >KECTKOCTh — OHA pa3pylInuTeNibHa. Tak 4To paBHO,
KaK TOpAJ0K 06e3 CBOOOIBI, Tak M CBOOOAA Oe3 MOpsAKa, — 3TO BCE YHUUTOXKAIOIIUHA Xaoc.
Kocmoc xuBET, OpIHT, pa3BUBaeTCs Oiaroaps OAHOBPEMEHHO M 3aKOHaM, U CBOOOIE,
MaJIbIM OTCTYIUICHUAM-(QIyKTyalusM. B 3TOM NOAIMHHO KUBOE HAYAJI0 MUPA.
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Yenosexk n Becesennast

Mp1 ynoMuHalId O TPaHAMO3HBIX CHUJIAX OTTAJIKUBAHUS, NEUCTBYIOIIMX HA Mera-
YPpOBHAX (U3NUECcKOl BeeneHHOM, TOMUMO TeX CHJI IPUTSKEHUS], KOTOPBIMHU HAC HE YIH-
BUTb. BCE 3TO CTaHOBUTCSA AOCTOSIHUEM COBPEMEHHONM HAyKHU. 3HAMEHATENbHO, YTO APEB-
HHE yUYCHHs pacrojaraiu noxoOoHoi nupopmarueii’, nepenasas ¢€ u B 0coboii obpas-
Hoii popme. Ha3biBaroTcs TpH acriekTa JBWKYIIeH cuibl Beenennoit — ddxara (To ecTh
Kocmuueckoro Dnekrpudectsa, Jpmwkenus): Ternota, [Iputsokenne - OTTaaKWBaHHE,
TakoBa nepsas Tpouua [yxa npu manudecranuu, uiu [Ipossnenun [77, c. 323].

Ho Beauuaiimme TaliHbI IPUPOIBI, MPeKAe BCEro, 3aKII0YEeHbl U MIPOCMAaTPH-
BalOTCS B CAMOM 4eJIOBeKe KaK CHHTE3€ BceX €€ 3eMHBIX IapcTB. O ToM OBIIO CKa3aHO
E.N.Pepux B 1938 rogy ¢ yBepeHHOCTbHIO, YTO MO3HAHUE UMEHHO B 3TOM HaIPaBICHUU
«HEMHUHYEeMO TPUBENET K HOBOMY OTHOIIIEHHIO KO BCEMY CTPOIO YKM3HH, KO BCEMY ObI-
trto. U 3aBeTsl Bcex YueHuit JXKuzuu, wim JXKuBoi DTHKH, 00pPETYT CBOIO HEPYIIUMYIO
LEHHOCTB.

YcTaHOBIIEHHE BO BTOpPOM MOJIOBHUHE XX BEKAa KOCMONOSUYECKO20 AHMPONHO20
npunyuna”” B HayKe CIYKUT HE3aBUCHMBIM ITOJTBEPKICHUEM IIPOPOUYECKUX CII0B. OTHAKO
930TE€pUYECKHE YUCHHUS APEBHOCTH, KOTOPbIE OPIraHUYHO BXOIAT B Teocoduro u JKuByro
ruky (Arau Hory) — Yuenne XKusnu, — He OrpaHHUMBAIOT MOITAITHYO SBOJTIOIHIO JKH-
BOTO BO BcesneHHol (1, B 9aCTHOCTH, Ha 3eMJIe) TONBKO JIMIIb 3HAKOMBIMH HaM 4eJI0Be-
YyeckuMH (HopMaMH, a PacCMaTPUBAIOT TAKXKE JTABHEUIICe CTAHOBICHUE MBICISIINX H
YYBCTBYIOIIUX OPM Ha ITyTH YTOHUYCHHUS UX IJIOTHBIX OMOJIOTUYECKUX 000JI0UEK, BIUIOTh
IO HAaWBBICIIIETO, 00KECTBEHHOTO COCTOSHHSI — 00YX0MmMEopeHuUs. A 3TO BO3MOXKHO, €CIIH,
MIOMUMO TPyOOMaTEePUAIILHBIX CTPYKTYP, KK bl OPraHU3M, KaXKI0€ TEJIO — )KUBOE 100
KOCHOE, COZIEPIKUT B ce0e M OKPYKEHO LIeJI0H nepapxrueit TOHKOMaTepHalbHbBIX 000I0ueK
(cmoéB, cdep, MIaHOB, YPOBHEH, MPUHIIMTIOB). «Pa3inyHbIe TUIaHBI MaTEpUN SBISIOT-
Cs pa3IMYHbIMU CTeNEeHAMH KOHeHCAlluu 3(pupa, 3TOro yHUBEPCAILHOIO MUPOBOTO
COKa...», KaKk CKa3aHO B YueHun Xpama cTo JieT Hazan [77, c. 134]. Hememnsst odurm-
aJbHAA HayKa, IOKa OTPHIAs CYIIeCTBOBaHUE 9¢hupa (HO yxKe Ipu3HaBasi gakyym!), mod-
TH HE IPOTUBHUTCS MPEACTABICHUSIM 00 dHMEpHOCY HALIETO TPOCTPAHCTBA U NPOSBISIET
Ternepb NOBBIIICHHBIA HHTEpec K MeTonam Kupnuan-dororpaduu i k naneko He mo-
cTUrHYTEIM emé pabotam H.Tecna, kak pa3 CBI3aHHBIM C HHOMATepHUAJIbHBIMH TNITAHAMH
MHUPO3IaHUS.

3anaueil yenmoBeyecTBa MMEHHO C TOYKH 3pEHHSA O3HAUEHHBIX MO3UIMN SBISETCS U
oxyxoTBopeHue Bceii 3emuin B 1ejiom. U motomy rpsaymias oOmierianeTapHasi peBo-

* «Kerutep Taxoke oABEPrajicsi KPUTHKE 38 eT0 “IIF00OIBITHY IO THIIOTE3Y, YCTaHABIUBAIOLIYO
BUXpEBOE IBIDKEeHNE BHYTpHU COTHETHOM CHCTEMBI, 32 €T0 TEOPHH BOOOIIIE U 32 TIOAICPKKY HAeH
OMNeI0KIa 0 MPUTSKEHHH M OTTAJIKHBAHUHU, U “‘COTHEYHBI MarHeTH3M~ B OCOOCHHOCTID
(«Ectp mm1 mpuTspkeHms 3akoH?» [20]).

" CyTh HPHHIHIIA COCTOMT B TOM, YTO OCHOBHBIC (PM3HUYESCKHE KOHCTAHTBI IIPUPOIBI B
npenenax CBOMX 3HAUYCHUH IPHUBOAAT K BO3MOXXHOCTH CYLIECTBOBAHHMS OHOIOTHYECKHX (HOpM
JKHM3HH, BKJIIOYast yenoBeka. Hazo 3aMeTnTh, 4To 1osoca, rae peanusyoTcs IOAXOMIIHE UL STOr0
¢uzngeckue ycnoBus B COTHEYHOI cHCTEME MIIM CHCTEME IPYTOi CONHIETION00HON 3Be3bl, a
Taroke BOKpyT LleHTpa ['anakThky, ype3BblUaifHO y3Ka M COOTBETCTBYET TaK Ha3bIBAGMOMY HAMHU
«KpYTY XKHU3HI» BOKPYT MaTepHHCKOTO SHepronadopmMarmonsoro nexrpa (I o, [91, 92]).
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Jro1Hs (a 3eMHOE YeJIOBEUECTBO yKe BCTYNHIO B a3y MI0OANbHBIX HH)OPMAIMOHHBIX,
COLMANIbHBIX MeTaMop(03) CTaHET PeBOJIIOLUENH MBICJIM, KaK CIIPABEAINBO OBbLIO HAIIM-
cano B 1960-x ronax b.H.A6pamoBbM B «'pansix Arau Horm» [1]. 60 MbIcIb BrONHE
MarepHuajibHa, TOYHee — TOHKOMaTepraibHa, COrTacHO YueHuro JKn3Hu.

TecHelimas cBs3b 4eJIOBEKa U IUIaHETHl — ero «Jlomay», okaspiBaeTcst BcE Ooiee
SIBHOH. MHOTOYypOBHEBasl, TOHYAMIIAs, IMEIOIIAsCS U Y YeJIOBeKa, U Y JTF000Tr0 KOCMHU-
YECKOI'0 TeJla, OHA HE MOHTA [T0Ka HAyKOW B TOJDKHOU Mepe. B 3Toil MHOrocioliHOCTH
MEHSETCSI OT YPOBHS K YPOBHIO IIJIOTHOCTH Mar€pHH U 4acTOTA COMYTCTBYIOIIUX BU-
Oparuii.

B pamkax TeococKoro npeacTaBieHUs TOBOPST, YTO «BBICIIHME TIPHHIIHITHI TIAHETHI
3aKJII0YEHBI B YEJIOBEUECKUX MOHAAax». Takue HEBUIUMbIE CBOCOOPa3HbIE «KBAHTBD» Iy-
XOBHOW CyOCTaHIIMM YeIOBEKa CIIOCOOHBI HECTH, HAKAaIUIMBaTh U MPeoOpa3oBhIBaTh BECh
rpy3 OoIee MIOTHRIX MaTeprabHBIX HACTIOEHHH, 3THX «a0pa3uBOB) pa3HBIX MapoK, HE0O-
XOIAMMBIX AJIsI HTH(OBKH — COBEPLICHCTBOBAHHS BUJUMBIX U HEBUIUMBIX (DOPM >KU3HH.

KakoB ke oOmuii MexaHu3Mm Benukod CBS3M pa3iIMYHBIX OOBEKTOB M IUIAHOB
Bceenennoit? C mo3unuid CETOMHANTHEH HAYKH, a TaKKe 330TEPUUCCKUX KOHIICTIIIHIM,
IPEBHUX U COBPEMEHHBIX, MUp 00ycTpanBaetcs omarogaps PESOHAHCAM. Onu crio-
cOOCTBYIOT WH(POPMALIMOHHON M 3HepreTudeckoi mepenade CBepXy €IUHBIX «IIPABHII
urpe». Ho W3-3a HemcuepmaeMOCTH pa3iIHYHBIX HPUPOAHBIX XHUTPOCIUIETCHHH MHUP
npeAcTaéT nepeq HaMy Kak CIIOKHEHIINH ONBIT B CO3JaHUU BEIMYaHIIero pa3sHooopasus
€ro 4acTeil, 3a KOTOPBIMHU 4€JI0BEYECKOMY BOCIPUATHIO (OpraHaM 4yBCTB, MY, CEPALLY)
ClJIe/lyeT YBUETh BE3JIECYIIHOCTh U HeucTpeOuMocTh Llenoro. B aTom 1 cocTount cMbIch
[TO3HAHMUA: He 3amyTaBmucs B MHOT000Opa3uu (aCHMMETPHUH ), YIOPHO UCKaTh EnnHoe
(cummetpuro). Yem BOCXHIATHCS HE B MEHBLICH, €Cli He B Oojbliei creneHu. U, Tem
caMBbIM, TIPUXOAs K BbiBoAy o Bemnkom IlpucyrcrBum — Apxutekrope Beenennoi, 4né
JlpIxaHue OLIyTUMO BO BCeX €€ TBOPEHUSIX U «YTOJKax», COrpeBas U XpaHs HAc Ha PoOi-
HOM IIJIaHeTe.

W3 Yuenns XXu3nu 3HaeM, 4TO «4eM sipue XapakTep BOILIOIIAOMIEHCS MHIUBUIY-
aJBHOCTH, TEM ApUe MPOSBICHUE €€ U B KeIaHUIX MaTepm» [2, § 152]; uto «ayx momy4da-
eT cB3b (C pu3uueckuM TenoM. — 4.H.) c MOMeHTa 3a4aTusl 1 HA9YMHAET BXOJWUTh B TEJIO
C 4eTBEPTOTO MecsIla, C MOMEHTa Pa3BUTHS B TUIO/E HEPBHBIX M MO3TOBBIX LIEHTPOB)
[65, c. 30].

Ho emé na 4-it Henene (28 mHeit), conmacHo 3MOPHONIOTHH, KOT/IA TUION YeJIOBEKa
JIOCTUTAET B JJIMHY 3 MM, CTAHOBUTCS 3aMETHO OOJIBIIIOE B3IyTHE Ha MECTe OyIyIIero
cepAla U IBa MJICHbKUX yIiTyOonenus 1uis ria3. Ha 6-i nenene nnnHa sMOprUOHA COCTaB-
nset 1,5 oM, 1 yke BUIHBI Pa3BECUCTHIE YN Ja MyJbCUPYIOIIee CEepIe, SBIIOmeecs,
¢ Touku 3peHus Yuenus JKuzHu, TpaHchopMaTropoM KOCMHUYECKHUX dHEPruil « OTHEHHOM
MOIIH B 3HEpruu ThMbl uiu Ceetay [1, T. 3, §147]. Bech e miiaH 3apo/ibliiia 3aJI0KEH B
[IUTOIUIa3M€E MaTEPUHCKON SIMIIEKIIETKH, €CITH UMETh B BULy (PM3NUYECKUH TI1aH, a Ha TOH-
KOM IIJIaHe «puHIUT Dopmbl, TpuBeEHHBIHN B neficTBHe DoxaToM (3ByKOM), yIpaBisieT
(hopMupoBaHHEM YTPOOHOTO IUIONA JIO €T0 IMOJHOTO co3peBanus» [76, c. 408]. Bonee
TOTO, B COOTBETCTBUU C 330TEPUUECKOI TOKTPHUHOM, MJIOA 36MHOI0 YeJ0BeKa pPa3BH-
BaeTCsl AHAJTOTUYHO TOMY, KaK 3BOJTIONUOHNpYeT cama Beenennas. «B MupoBowm 3a-



Jlvixanue Bcenennoii 197

ponsire (Muposom Siite. — 4. H.) comep>XuTcsi CyOCTaHITNS BCEX MUPOBBIX COJTHIT, 3BE3T
U IJIAHET, KOTOpBIE ... B mpenenax [IpocrtpancTsa u Bpemenn, mocpeacTBOM BEIHKOTO
Amnzporuna — CBeta u 3ByKa — OyIyT MPOsIBICHBI KaK MaTeprall Ha (PU3NYECKOM IIIaHE.
Bce nporneccsl, sHeprun U (PyHKINH, CIIOCOOCTBYIONINE CO3TaHNUI0 MHUPOBOTO 3apOibl-
1113, BO BpeMsl BCSIKOM ero audQepeHnnanyu JaTeHTHbI, U UX ACHCTBHE B TAKOM CO3UIaA-
HUH U AuddepeHIHaniy MOBTOPSIETCS. K BOCIPOU3BOIUTCS B KAKAOM dMOPHOHE, KOTIa
TOT OTIENSIETCA OT 3apOABIIIA-PONUTENS W HaYMHAET CTPOUTH CBOW MHIWBUAYATbHBII
MUD, BCTyIAasi B KaKoe-IIM00 apCTBO MpUpoas» [76, c. 410].

Takum 00pa3oM, Kak CBHUICTEIBCTBYIOT IPEBHHE HMCTOYHHKH, CHPaBEIJINBO
ynoao6JieHue pacKpbITHSI METaMHpa, TO €CTh MHpPA B IIEJIOM, SBOJIOIIMU BCEX €T0 MHOTO-
YHUCIIEHHBIX COCTaBHBIX YacCTEeH, K KOTOPBIM OTHOCHUTCA U YEIOBEK.

[MpuHnuner oToOpaskeHus (OTPaXKEHHUs ) 1IEJOro B €ro yacTsax ((ppaxraabHOCTb, TO-
norpadUIHOCTh, N30MOP(DH3M), YeMy KaK pa3 M CIIOCOOCTBYET MEXaHU3M PE30HAHCOB,
MO3BOJISIET MUPY YKOHOMHO™ «Pa3MHOXKAThCS», IEMOHCTPUPYS (MHOTIA B CKPBITOM BHUJIE)
€IMHYI0 TPaHINO3HYIO IIKaJTy CaMbIX Pa3HbIX PHUTMOB, HO CBSI3aHHBIX OOLIMM IpPOMC-
XOXKJIECHHEM W3 CHHTYISIPHOTO COCTOSIHHSI, OepyIero Hayajo OT MOMeHTa bombimoro
BspeiBa. BuOpamuun 3Tu 3aneiicTBOBaHBI HAa CaMbIX Pa3IMYHBIX MPOCTPAHCTBEHHBIX
Macmrabax Qu3nyeckoil BceneHHOI: MEHbIINME PUTMBI — HA MEHBIIUX PACCTOSHUSIX,
00pIIMe pUTMBI — HA OONBITNX PACCTOSHUSX.

[Tynbc aBnsieT cHHTE3 BUOpAITHIA.

Kaxprit opranusm, 10 BeeneHHON BKIIIOUUTENBHO, UMEET CBOM ITYIIBC.

UyTkuil anmapar NpuBeAETCS B ACUCTBE 1a)Ke MyJIbCOM YEJIOBEKA.

[Tynbc aToMOB cO30aéT COBOKYITHOCTD SHEPTUH, JIETKO YKIaIbIBAEMOM B (OPMYITY.

3anmoMHHTS e€ emé He AaHo, 100 OHa TTOBENET JHIIb K Pa3pyLICHUIO.

07.11.1922 1. [5]

CeMb ABIXaHUH

Putwmbl, nnu BuOpauuu, OHM XKe — MyJdbCallid, MOXXHO 000OIEHHO MMEHOBATh
JABIXAHUEM, namsaTys o *uBbIX opraHuzMax. OHO NPOSIBICHO HE TOJBKO Ha (u-
3MYECKOM IUTaHe. «BCsAKMI LEeHTp, opraH, KJIeTKa U TKaHb JOJKHBI AbIIIATh, TO €CTh
UMETh CBOM pUTMHUYECKHE BUOpaluu. biaronapst UM BBISABIAIOTCS BHYTPCHHUE CHJIBL.
Kaxxnoe xnBoe cozganue obOnanaer JpIXaHUEM, a TaK KaKk MEPTBOM MaTepuu HE CyIIe-
CTBYET, CII€JOBAaTENIbHO, AbIIIAT a0COMIOTHO BCE BELIH ... DTO MOXKET OBITh TO WJIM HHOE
n3 Cemu JIpIXaHWH B 3aBUCUMOCTH OT IIJIJaHA U YpOBHS BOBJIEUEHHOHN B HEro mare-
puu... MuHepambl ApIIIAT BHYTPEHHUM JIbIXaHWEM, HACTPOSHHBIM Ha YHUBEPCAITHHYIO
[Ipupony. Conneunoe apixanue numeet nepuopa B 11 jger; emé He poauBImiics pede-
HOK KMBET 3a CUET BHYTPEHHETO JIbIXaHUs, IPU 3TOM MaTh BBICTYIIAET B POJIM YHUBEP-
canpHOM nipuponsl. CeabMoe, HJIH Aypudeckoe, /[bIxaHue ecTh JpIXaHle, CHHXPOHH-
3UPOBAaHHOE OTHOBPEMEHHO Ha BCEX IUIAHAX s, U 3TO CHHTEeTHYeCKoe JIpIXaHue ycTa-
HaBIIUBACT MOJIHYIO B3aUMOCBSI3b ueloBeKa ¢ (ero. — A4.H.) BeiciuM 57, Aypuueckoe
Jpixanue B NEWCTBUTENHFHOCTH 0003HAYAET TOXKAECTBEHHOCTh WHAMBUAYAIHHOTO C
YHUBEPCAIbHBIM U SBISIETCA UCTUHHBIM BbIpaxkeHueM CasiienHoro Cnoa» [77], To
ectb boxectBenHoro Co3HaHusl.

* «DKOHOMHS SHEPTHH €CTh OCHOBAa MUPO3IaHus» — cioBa Yuntens (05.06.1928 r; [61]).
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«IIaToe, Hlectoe u Cenpbmoe [bIXxaHusl YHHBePCAJbHBI M 0e3rpaHU4YHbI. YeTsIpe
HU3IHUX J[pIXaHUS CKOBaHbI OFPAHUYEHUSIMA MATEPUU COOTBETCTBYIOIIMX HU3IIMX IJ1a-
HOB OBITHSL, HO TI0 CBOEH MPUPOJIE OHU SIBJISIFOTCS aclleKTaMU TPEX BBICHINX, TO €CTh TPU
JpIxaHns Ha BBICIIEM IUTaHE CTAHOBATCS YETHIPbMA J[pIXaHWSIMH HAa HHU3IIEM» (HIOHD
1923 1. [77, c. 322)).

W nanee nosicasercs [77, ¢. 331]:

IepBoe /IpIxaHue — 3TO YHCTO 3JIEMEHTApPHOE W aBTOMaTHYECKOe, HU3IIee U3 de-
THIPEX HU3BLIMX, WIM BHEIIHUX, AbIXAaHUN; YTO JBIXAaHUE MOJIEKYJ, U OHO €CTh HU3LIEE
acTpajJbHOE JAbIXaHHE, KOTOPOe 3aCTaBisAeT (PYyHKIMOHUPOBATh BHEUIHEE IbIXaHHE 4yepe3
nérkue. Bropoe JIpIxanue — 3T0 ®KU3HEHHOE JIbIXaHUE KJIETOK U TKAHEH MUKPOKOCMA; OHO
— ananor Benmkoro Jlprxanusi B MaKpOKOCMeE, aclieKT ATMBI (BBICIIIHIA, CEIbMO TPUHIHIL
— A.H.), B KOTOPOM CHHTETHYECKOE, CTAaHOBACH AU PEPEHIIPOBAHHBIM, COXPAHSET CBOM
cuHTe3. Husimee apixanue ATMBI, HAXOJSIIETOCS MTOBCIONY, MOXKET OBITh BUIOM3MEHEHO
WJIM OKPAILECHO BOJIEH U XeJJaHUEeM KaxKIoro co3HaHus. Tperbe JIbIxaHue — pyIuuecKoe;
€ro AbIXaTeJIbHbIE UMITYJIBChl MAaTEPHATI3YIOT CaMy CYIIHOCTh (opMBlI (pyIibl), depmnas eé
u3 lecroro Jlprxanus (OXyeBISIONIET0 BCe POSBICHHBIE BEIH, PUTMHUYECKH COBIIA 1A10-
miero ¢ Bemukum [IpIxanneM), TeM caMbIM TIOAJIEPKHBas pyITy B IposiBieHUn. YeTBépTOoe
JpIXaHMe MoIepKUBAET JbIXaTeIbHOE PABHOBECHE MEXKAY BBICIIMMH U HU3IINMHU TJIaHa-
MH, B/IBIXa€T BO BCE BEIIM M CO3JaHUs CBET pazyma — puHiun [lo3HaHms.

UYetsipe 3T JpIXaHus — HU3IINE, BHEITHUE. Bce ®UBOTHBIE OpraHU3MBI 0071a/1a-
10T UMH.

IlaToe [IpIxaHme — mepBOE€ BHYTPEHHEE IbIXaHWE, HMMEIOIIee OTHOIIEHHE K
YausepcansHOMy PutMy BhIcIiero «S» (wm bora BHyTpm). ETo anemMeHnT cooTBeTCTBYET
Kuci0pody Ha Bcex IUIaHax.

IIMecroe /IbixaHMe — BTOPOE BHYTPEHHEE IbIXaHUE, AYXOBHOE; 3TO JlpIxaHue
Teopua.

«CBoeMy COOCTBEHHOMY CO3HAHHWIO HETPYAHO 0E30rOBOPOYHO IOKa3aTh 3amMeda-
TEJILHOE BO3JICHCTBHIE OCTOSHHO MPUMEHIEMOM YCTaHOBIEHHOH (QOPMBI pUTMHUYECKOTO
JbIXaHUS HA YyBCTBO TAKOI'O BOCHPUSTHS U IIPU 3TOM MOJIYYUTh HEKOTOPOE IIPECTaBIIC-
HUE O BO3IEMCTBUHU, IPOU3BOJUMOM PUTMOM Ha BceneHHyo, MOCTOSHHO OIIYIIAOIYI0
3TOT PUTM KaXKJIBIM aTOMOM cBoeit hopMbl» [77, c. 134].

Tak ckazaHo ObUIO0 B YueHnun Xpama. A BOT, uyto umtaeM y E.Il.bmaBarckoii B
KommenTapusix x «TaitHoit Jloktpune» [23] o «BenukoM JlpIxaHuny», KOTOPOE OXBAThI-
BaeT BCE MUPO3JaHUE B LIEJIOM U JakKe TOIJa, KOrja HaCTyMaeT «CoH» Mupa — [Ipanaiis:

«Benukoe JlpixaHue OSCKOHEYHO W SBIACTCS ... YHUBEPCAIBHBIM M BEUHBIM per-
petuum mobile». Ono nmponomkaercs u Bo Bpemsi IIpanaiin! «Ecte ogHa Benmko-
nenHas nosma o Ilpanaiie, HanvcaHHasl PUILK OYEHb IPEBHUX BPEMEH ... OH CPABHU-
BaeT JBwxkeHue Benukoro [lpixanus Bo Bpems Ilpanaiin ¢ puTMHYECKUM [IBHIKEHUEM
beccoznarensHoro Oxeanay. «[lpanaiis — 3TO pacTBOpeHHE BUAMMOIO B HEBHIUMOM,
Pa3HOPOTHOTO B OHOPOTHOM, CIIENOBATENbHO, STO BpeMsl MOKos. J[axke kocMudeckas
MaTepusi, HECMOTPS Ha TO, YTO OHA B CBOEH OCHOBE HEpa3pylLIMMa, JOJKHA UMETh Bpe-
Ms JUIS BO3BpalieHusi B cocTosinmne Jlaiisi. AGCONIOTHOCTD Beé copeprkanieit Enunoit
CyIIHOCTH TOJDKHA MPOSIBILITH Ce0s1 OMMHAKOBO BO BPEMSI IOKOsI [3T0 “OHO HOyMEHATb-
Hoe llenoe*], kak U BO BpeMs aKTUBHOCTI» — MaHBaHTAapHI.
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Camo xe «Jlpixanuwe» mnyJabcupylouleid BceneHHOW B mpeiCcTaBICHUH OPEB-
HUX (aKTHYECKH HAIIOMHHAET OJHY W3 IMPeIaraéMplX KOCMOJOTHYECKHUX MO-
Jenedl B paMKax COBPEMEHHOTO HaydyHoro 3HaHMs. OHO CONpsKEHO U € Mpo-
neccaMm CTAaHOBJICHHA, pacliaga, HOBOI'O POXACHUA TEX HWIM HUHBIX XHUBBIX CH-
CTeM, C TMPOLECCOM [bIXaHWS W CEepALCONEeHHs Y YeIOBeKa M JKUBOTHBIX, C
11-nerHei akTuBHOCTBIO COJIHIIA, IEPEMEHHOCTHIO OIecKa MHOTOYHMCICHHBIX (prsnde-
CKH IEPEMEHHBIX 3Bé3,[1. Hoquy €CTh OCHOBAHUA O6’beZII/IH51TI) BCC OTH KaK 6y,ZITO u HE-
COIIOCTaBUMBIC SIBJICHHS, OTIUYHBIE XOTS OBl [0 BEJIWYMHE IMKIIOB CBOETO JIEHCTBUS?
JlymaeTcst u oToMy, 4TO OCHOBHBIE YEPTHI XapakTepa U3MEHEHHs HX MapamMeTpoB CO-
BIIAJAIOT: OBICTPBIA MoABLEM U 0oJiee MelJIeHHbIH cnaj.

BuicTpblii NoaALEM U MeJIeHHBIH criaj

CymiecTByeT HE OUH KIIACC MIPUPOIHBIX SIBIICHHM, KOTOPHIE MTOKA3hIBAIOT YPEe3BbI-
YyaiiHo pe3kuii MoABLEM HHTCHCUBHOCTH U3NTy4YeHHs. BOT HECKOIBKO MpUMeEpOB, HAOIIO-
JAIOIIUXCS B TaIE€KOM KOCMOCE.
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Puc. 1. 3anuck BerbIWek pEHTFEHOBCKOTO U3ny4YeHust 6apcTepos: a) — 3anuch NATK BCMbIwek 1-ro
TMna obbiyHoro G6apctepa MXB 1636-1653 B Tpéx MHTepBanax aHeprum OOTOHOB; 6) — cepus
BCMblWweKk ObicTporo Gapctepa MXB 1730-335; B) — cxemaTMyeckoe NpeacTaBrieHve 3anvcu
WHTEHCUBHOCTM U3yYeHns OT 0bbl4HOrO peHTreHoBckoro 6apctepa [80]



200

VI enasa

[To ¢opme cxomHa 3ammMCh BCIBIIIEK
PEHTI€HOBCKOTO U3TY4YEHUS TaK HAa3bIBAEMBIX
bapcmepog, TOBTOPSIOLIMXCS C TEPHOIOM
OT HECKOJBKHX YacOB /10 HECKOJIBKHUX ITHEH
(puc. 17). Dtu 00beKTHI OOHApPY)EHBI B 1975
rony. Hekotopast ux 4acTb HaXOAUTCS B IICH-
TPaJIbHBIX 00JIaCTAX Hanbosee OoraThix 3BE3-
JaMH{ IIAPOBBIX 3BE3AHBIX CKOIUIEHUH, 00JIb-
LIMHCTBO ke TAroTeroT K LlenTpy 'anaktuku,
puHAIeka €€ chepuyecKor MOACHUCTEME.
[IpeanonoxurensHo, Tak BenéT ceds akkpe-
LUpyollas HEWTPOHHAs 3Be3/la COJHEYHOU
MAaccChl, JIalomas TMOBTOPHBIE TEPMOSACpPHBIC
reJIMeBbIC BCIBIIIKK B 00OJIOUYKE M HAXOIs-
masicsl B CUCTEME JIBOMHOM 3BE3/bI.

AHAIOTHYHO BBITISIAT (TOXKE OYeHb ObI-
CTPBIN NOABEM MHTEHCUBHOCTH M MEAJICHHBIN
e€ craj) eamma-ecniecky — BHE3alHbIe KpaT-
KOBPEMEHHBIE TIOBBIIIEHUS! WHTEHCHUBHOCTHU
KOCMUY€ECKOTO TaMMa-H3JIy4eHHs C SJHEpruen
B JIECSITKH U COTHU K3B, BepBbie HaOMIO1aB-
mmecs B 1973 rogy (puc. 2a). Iomuas mimm-
TEJIBHOCTh COOBITUSI MEHSIETCSA OT JONed 1o
COTEH CEKYyHJI, HCTOUHUKHU BCIJIECKOB OU€Hb
koMnakTHeI (He O6onee 3000 kM). DTO MOTYT
ObITH U BBIOPOCHI BELIECTBA U3 BHYTPEHHUX
CJIOEB HEHTPOHHOM 3BE3/IbI, U MPOIECCHI ObI-
CTpPOU MEpPECTPOUKU MAarHUTHOIO IOJIS 3BE3-
IObl, U JaXe MaJeHHEe Ha He€ acTepOM[OB;
CIOJIa )K€ MPUMBIKAIOT U BCIBIIIKY Ha ConHIle
(puc. 26).

Bce mepeuuncneHHble ciydad OTHOCST-
cs K IpolieccaM, MO CyTH, B3PBIBHBIM, TO
€CTh MHTCHCUBHBIM M OBICTPHIM. TakoBHI U
BCIBIIIKKA CTAPbIX, OYEHb MACCHBHBIX 3BE31
— cgepxHosvix (puc. 3), U HE CTOIb Mac-
CHUBHBIX — TaK Ha3bIBAEMBIX HOBbIX 3BE3N
(puc. 4). CpaBHeHHE KpUBBIX OJIeCKa pas3iind-
HBIX HOBBIX 3BE&37] IOKa3bIBACT: YeM ObIcTpee
OBEM, TEM OOJIBIIIE U CKOPOCTD MOCIEAYIO-
miero «mnoracanus» 3Be3nbl. [locnennee o6-
CTOSITENIbCTBO KOCBEHHO MOJXKET YKa3bIBaTb,

* Puc. 1-6 3aumcTBOBaHEI 13 [58, 80].
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Puc. 2 a. Tunbl Habntogaembix ramma-
BCMJIECKOB; MO OCKM oOpAuHAaT OTNOoXeHa
MHTEHCMBHOCTbL BCMbILWKK, onpeaensiemasi
Nno cKopocTh cyéTa (POTOHOB, MO Ocu ab-
cumce — BpeMsi, OTCUMTbIBAEMOE OT Ha4ana
BCnbIwkK [80]

el

A

BpeMﬂ

Puc. 2 6. BenbixuatoLue 3B€3abl.
Benbiwka EV Awepuusl 14 asr. 1975 . B
CUHMX Nyyax; TUNu4YHasi KpuBasi bnecka ¢
PEe3KUM NOABLEMOM, BCKOPE MOCT1e IMaBHOroO
MaKkCMMyMa 3aMeTeH BTOPUYHbIN BCMECK.
WHTepBan mexay BepTUKanbHbIMU K-
HUSMW Ha OCU BPEMEHM COOTBETCTBYET
1 muH [80]
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Pwuc. 3 a. Kpusble bnecka cBepxHoBbix 38€34 | n || Tvnos [80]
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Puc. 3 6. KpuBble 6necka ceepxHoBbIx | (BBepxy) u Il (BHM3Y) Tuna.

Mo ropn3oHTann oTrnoXeHbl gasbl B CyTKax, N0 BepTUKaNu — 38€34Hble BEMUYUHbI; M — 3BE34Has
BEMMYMHA MakcMmyma bnecka, x — kpuBas brnecka B XENTbIX Myyax (Bu3yanbHas), ¢ — B CUHUX
nyyax (cotorpadpuyeckas); umdpamm o603Ha4eHbl POTOMETPUYECKME KIacChl CBEPXHOBBIX, M —
makcumym bnecka, K — dasa 3ameaneHus nageHus bnecka cBepxXHOBOW, L — «nfieqo» KpMBOW
6necka ceepxHoBoi |l Tuna [80]
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o CheKkTpbl ODOTOYKM:

B A maBHbIN
- Zicnextp -g"'qDbei’»HO-VICKpOBow
: HOBOM pvioHoB
2 41ennsok
5 lk Knacc
@ — ~
) d B \ HebynspHbIi
% B ° 5 Cnektp
3 °r HOBOM
2 ) knacca O
® wl O l

| 8 3

Bpewms

Puc. 4 a. Cxema kprBow Gnecka HOBOW 3Be3abl C yKazaHWeM cTaguin, Habrnogaembix B €€ cnekTpe:
a — COCTOsiHMe A0 BCMbIWKK, 6 — HavanbHbIN NOALEM, 8 — MpeaMakcumarnbHasa 3agepxka, e —
KOHEYHbIV NoabEém, 8 — NepBOHaYarnbHbIN CNag, 8 — NepeXoaHbIN Nepuoa, X — KOHEYHbIV crnag, 3 —
COCTOSIHME nocrne BenbilwkK. [oka3aHbl Tpy TUna noBeaeH1s HOBOW 3B€31bl BO BpEMS NepexXoaHOro
nepvoga [58]

B-\E:I‘L
T

HoBas Opna 1918 r.

3BE3aHble BENUYNHbI
M
T

6‘_
B Hogas [Nepces 1901 1.
8 HoBas Awepuubl 1936 T.
1 ! | i
g 50 100 750 CYmoK
6)
2+

Hoas XKusonucua 1925 r.

-
~
S

———

3BE3aHble BENUYNHbI
= S )
]

HoBas lepkyneca 1934 r.
Puc. 4 6. Kpusble brnecka
BbICTPBIX (a) N MeaneHHbIX (6)
HOBbIX 3B€37 [58]

1 | 1 ! L
200 308 400 60 689 CymoK
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30 "% 20 3anuceit UMNYNbLCOB PaaVoN3NyYeHus
=== nynscapa CP 0808 («kpuBble 6neckay),
20 - === _ MOMYYEHHbIX Ha PaaUOaCTPOHOMUYECKON
% 10 = ~ ~ cTaHUmMm PU3NYHECKOTOo MHCTUTYTA
?cm - \

10 — . : Akapemumn Hayk CCCP B lNyLiuHo.
‘L\w Kaxabl Bcnneck pagnonsnyyeHus
cBoeobpa3seH, HeKOTOPbIE BCMIECKN

CUInbHbI, ApyrMe — oveHb cnabsl [80]

E?A%\hg‘ N N

300 me 600 Mc
YTO JIJIsl BCEX HOBBIX 3BE3]] CpEeHEE COOTHOILIEHUE BPEMEHH CTajla U MOAbEMA COXpaHsi-
€TCs1 IOCTATOYHO OJM3KUM; OHO MOPSIIKA 2—3 NECATKOB, B TO BpeMsl KaK y 00J1e€ MOIIHBIX
3BE3M — CBEPXHOBHIX — ATO OTHOIeHHE MeHbIe (10—20), Bappupyst B 3aBUCHMOCTH OT
TUIIA CBEPXHOBO.

[Ipoduu peryaspHbIX paaroOUMITYIIbCOB, HCXOIAIINE OT nyibcapos (pUc. 5), ocrar-
KOB MAacCCHBHBIX MPO3BOJIOIMOHIPOBABIINX 3BE3 — CBEPXHOBBIX, TAKXKE ITOKA3BIBAIOT
O4YEeHb CKOPBIN MOABEM M MeuieHHbIH criaa. [IpaBaa, mepeMeHHOCTh Ollecka IMylIbCapoB
BbI3BaHA HE M3MEHEHHSAMH UX COOCTBEHHBIX XapaKTEPHCTHK, a pa3HUIEH OPUEHTHPOBKU
10 OTHOLIEHUIO K HAM UX JIByX OCEll — MAarHUTHON U BpalllaTeIbHOM.

Uro kacaercs (hpU3MUYECKU TIEPEMEHHBIX 3BE3T, IEPUOIUIECCKH HCITBITHIBAIOIINX JI0-
CTaTOYHO NpaBUIIBHbBIE KOJeOaHus OliecKka, TeMIepaTypsl U pa3MepoB, TO CPEI HUX HaH-
Oomee pacipocTpaHeHbI yegeuov: (Mx mpotoTun — 3Be3na O Lledes). Hapacranme 6mecka
00BIYHO MPOUCXOJUT OBICTPEE, YEM €r0 CIaJl, 4acTo B 2—3 pasa (puc. 6); 3TO yKe He Ha-
CTOJILKO, KaK Yy BBIIICYIIOMSIHYTBIX «B3pBIBHBIX» 00bekToB. Hanbonee pacnpocrpanena
TEOpHSsl, COTNIACHO KOTOPOH Iedenabl MyabCUPYIOT, COKUMAsICh M PaCIINupPSISICh MO eH-
CTBUEM IPOTUBOOOPCTBYIOIIMX CHJ — IPAaBUTAINH, HAIPABICHHOW K IIEHTPY 3BE3[bI, H
CHUJIBI IaBJICHMS ra3a, TOJIKAIOIIEH BEIIECTBO HApyKy. [[BHKeHrEe MOBEpXHOCTH 3BE3/IbI TO
K HaM, TO OT Hac BBI3bIBaCT N3MEHEHHE HAOII0OIaeMOH JTy4eBOi CKOPOCTH B €€ CIIEKTpe.
HaunGomnpmas cBeTUMOCTE U TEMITepaTypa JOCTUTACTCS B CKATOM COCTOSIHUU. Y JTaHHOTO
KJ1acca 3BE37] CTONb 4ETKas 3aBHUCHMOCTbh CBETMUMOCTH OT IE€pHoja aBTOKojieOaHuil (0T
2-x 10 50 mHeit)", 94TO 3TO MO3BOISAET OBICTPO M JOCTATOYHO HAJEKHO OIEHHBATH MEK-

* C TOUYKM 3pEeHUsI aBTOpa 3aCIyKUBAET 0COO0TO BHUMAHMUS TO, UTO KIIACCHUECKHX Te(eu T
¢ epuooM B 9 nHeii (!) HeT; haKTUUECKH MPEICTABICHBI IBE TPYIIIHI Ie(en] — ¢ IepuoJaMu
MEHBIIE U OoJbIIe 9 THEN.
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Y4 U Cmpenbya
6,4m P=6,7 cym
6,6 B-V
1,0m
6’8m L
1,2m
1 1 1 1 1 1 N 7,0m| ’
o8 0 02 04 06 08 1 14m
®asa e donsix nepuoda X ’
Puc. 6 a. Kpueas briecka 068 0 02 04 06 08 1
knaccudeckon uedeungpl CF ®asza 8 Oeﬂﬂx nepuoda
Kaccuwoneu. Mepuog P = 4,88 cyT., Puc. 6 6. Kpusble Grnecka B xéntbix nyyax (V),
m, — BuW3yanbHas 38é3aHas nokasarenu ueeta (B — V) knaccuyeckon Ledenabl
Bevnmqma [80] U Crpenbua. MNMepwog P = 6,74 cyT. [80]

3BE3MHBIC U AAXKE MEKTAITAKTHUECKHE PACCTOSIHUS, €CIIH N3BECTHBI BEJIMUYMHA BUAUMOTO
Onecka 3Be3bl U e€ nepuoa. Lledennsl mo npaBy Ha3BaHbl «Masikamu Bcenennoii». Ha
MapaMeTpUUecKoi JuarpaMMe TeMIIeparypa—CBEeTUMOCTh OHHM PacIoiaraloTcsl B Y3KOM
30HE — NON0Ce HeCAOUTbHOCMU, Kya TIONaJatoT B IPOLIECCE CBOSH SBOJIOINH, a BBIXO-
Iis1 U3 He€, BHOBH OOPETAIOT MOCTOSIHCTBO YKa3aHHBIX (PU3NYECKUX XapaKTEePUCTUK MOCIIe
TIepeHeCEHHON «KoJIe0aTeTbHOM O0Ie3HIY.

OO0paruB Tenepb cBoii B3op Ha ConHie, yOexkIaeMcs, 4YTO H3MEHEHUE BaKHOHM IS
HEro XapakTepUCTUKU — YHCIIa TEMHBIX TISITEH Ha ero aucke (uucna Bonbga) — B TeueHne
11-neTHero MUKIIa aKTUBHOCTH TI0 BUAY HAIIOMHHAET TUITUYHO «Ie(EUTHYIO» KPUBYIO
Ornecka, mpaBza, ¢ HEMHOTO MEHBIIEH OTHOCUTEIIFHON pa3HHLEH 10 BpeMEHH WHTEpBa-
JIOB craja U moAbEMa BeNMYHH (U3NUECKUX napameTpoB. «bpocaeTcs B maza siBHBIN
HECHMMETPHUYHBIN XapakTep (puc. 7). YCTaHOBIEHO, YTO TEPHUOI POCTa aKTUBHOCTH B
cpenHeM paseH 4,2 rona, a ciaga — okoso 7 net. IlpumedarensHo, YTO OTHOLICHHE TIe-
puoja craja K nepuoy pocta Bcero Ha 3% oTinuyaeTcs oT 30510Toi nponopiuu (7/4,2
=1,667). DTO COOTHONICHHUE MPHUOIUZUTEITHEHO COXPAHIETCS MOYTH IO BCEM COTHEUHBIM
nukinaM. [laneHeimas npoBepka M yTOYHEHHE MOAMEUYEHHON 3aKOHOMEPHOCTH Mpe-
CTaBIISIIOTCS BEChMa IEIecO00pa3HbIMK, TaK KaK OHA MOXET Jiedb B OCHOBY NPOTHO3a
COJTHEYHO! aKTHBHOCTH, OOJIETYNTH IIOHUMaHue e€ cynrHocTH» [43].

Co3pmaérest BeyaTsieHue, YTO MPOSBICHUE 3aKOHA 30JI0TOM TapMOHUHU B AESATEINb-
Hoctu ConHua (KCTaTy, U B ycTpoiicTBe Bcelt CONHEUHOM CHUCTEMBI) CBUAETENBCTBYET O
AUHAMUYECKH PABHOBECHOM COCTOSIHUH HAIIETO COJIHEYHOTO MUpa. A 3HAUUT, HE CIIy-
YaifHO MOsBJIEHHE ONOJIOrMYECKH aKTUBHOM KM3HHU Ha MOJXOAALIEM YAAJIEHHH OT CBETH-
Jla — Ha KpyTe KU3HH, BKIIFo4aroleM opouty 3emiu [92].

CouHue u cepaue

CriokoiiHo ¥ poBHO nysbcupyeT COJHIIE, B 3IPABUH «IIBIIIUTY», KaK TIOJTHOE CHIT JKU-
BO€ CYILECTBO, YeJIOBEK. TOJILKO BOT BO BpeMeHa «MUHMMyMa Maynjaepa», ¢ 1645 roma
o 1715-i1, na Connite BooGie He 66110 msiteH!” (Takoe cirydanock U B 6ojiee Aaiékom

* E.Maynoep — nemenknit acrpodusuk XIX Beka, 00HapyKUBIIHIA 3TY 0COOECHHOCTb.
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nponuioM.) OgaoBpeMerHO B KoHIE X VII—Hagane X VIII BEeKOB cTOsUIH camMble XOJIOIHBIC
3a TpolIe/ee TeicsuesneTre 3uMbl B EBporie. CIIOBHO TOTa «IIepeXBaTHIIO JBIXAHUE)
BO BCCH IJIaHETHOU cucTeme, a Ha 3emiie, B EBporie, Oynro Obl OT X6J10/1a, OT OTYASTHUS,
Hayajia pa3BUBATHCA KIACCHUECKas HayKa U ¢ HEI0 HaOWpaTh CHUITY MPOMBITIUIEHHOCTb. . .
UTOOBI BEIKHTE. ..

ABTOp HE COMHEBaeTcs, 4TO BooOIIe 11-kpaTHas pUTMHKa CBOWCTBEHHA JIHOOOMH
TaPMOHUYHO YCTPOSHHOW CHUCTEME, CIIEAYIOMEH MPUHIIUITY 30JI0TOTO OTHOIIEHUS; a
10-, 12-kpaTHas pUTMHKA TOXKE XapaKTepHa, HO yXKe /ISl HE B TOYHOCTH «30JIOTHIX) CH-
cteMm [92]. B ConmHeuHoli ke cHCTeMe MPOCIeKUBaeTCs «Ouenue» 11-neTHee, Tak Kak
CBOCOOPA3HbIM BPEMEHHBIM MOIYJIE€M, OTMEPSIONIMM HauOojice OJaronpUsATHBINA IS

w
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Pwuc. 7 a. Unknbl conHeyHon aktuBHocTu (W — yncno Bonbda):

1 — 18- yukn, 2 — 19-n umkn, 3 — 20-1 umkn, 4 — KPpUBas, NonyvYeHHasi ocpegHeHneMm c 8-ro no 20-n

LIUKIT; BCE KPUBbIE HOPMUPOBAHbI K MUHUMYMY 20-ro umkna (voHb 1976 r.) [43]

1840 1860 1880 11900 1920
{
f; Y!\ -
S _ ﬁy i 1N —+3 'S
e N R S TR XA
) A \ A AT) &

Puc. 7 6. ConocraBrneHne KpMBOWM COMHEYHON aKTUBHOCTU (HUXKHSAS KpUBasi) C KPUBOW MarHUTHbIX
BO3MYLLEHUI (BepXHssi KpuBasi). MapannenbHOCTb 3TUMX KPUBbLIX O4eBMAHA. YNCNO ceBepHbIX
CYSIHMA B MONSAPHbIX obracTsix 3emnu NokasblBaeT Ty e 3aKOHOMEPHOCTb, YTO U COSTHEYHblE
NATHa Y MarHUTHble BO3MyLLeHus [43]
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aHTponoMOop(HON JKU3HU TEPHO O0paIeHns BOKPYT CBETHIIA, SBIISETCS 3€MHOU Tof| —
BPEMEHHAs1 YHUBEPCAJINS BCEU HAllleH IIAHETHON CUCTEMBL.

Putmy aktuBHOCTH ConHua B 11 et nenecoodpasHee Npummcars He CTOJBKO SIBIIe-
HHE <«JIBIXaHUS, CKOJIBKO MyJbcanuu ero kak Cepana Bceil TUIaHeTHOM CHUCTEMBI. XOTS
OBl TIOTOMY, YTO ISl YEJIOBEKA M MIICKOMUTAIONINX TPU ONTHUMAILHOM, KaK pa3 «30J0-
TOW», YacToTe cepAueOreHUI AMUTENBHOCTD Ouacmonsl (epey. «IuacTomne) — pacTsKe-
HUE, pacIIupeHune), KOoTraa Cepre 3aroMHIeTCs] KPOBBIO, M0 OTHOIIEHHUIO K IUTEIHHO-
CTH cucmonvl (pey. «CUCTOJIe» — CIKaTHe, COKpAIlEHHE ), KOT/Ia KPOBb BHITAIKUBASTCS U3
Cepala, COCTAaRMIET MMEHHO YHCII0 307101010 otHomenus ® = (1 +V5)/2=1,618...

Torma cjexyer mpoBecTH napasuieib Mexkay (pazamu akTuBHocTH COTHIA M TEM,
YTO CBOICTBEHHO KAPAHOAESATEIHHOCTH YeJIOBeKa  MileKkonuTammx. M 31o okasbiBa-
eTcsl BIOJIHE MTPaBOMEPHBIM, TeM 0oJIee, €CIM OMUPaThCsl Ha 930TePUUECKUE 3HAHMS.

Brauane mosicanm, 3armsayB B kHury B.M.KopoOxo [43], uro pabory cepama, co-
1acHo naHHbIM 6nodusnka B.J[.I[BeTkoBa [84], XapakTepu3yeT dleKTPOKapIuorpaMMma,
OTpakaromasi MUKIbl QYHKIMOHUPOBAHUS Pa3IMYHBIX TPy MbImL (puc. 8a). L{BeTkoB
YCTaHOBHMJI, YTO y Y€JIOBEKA JUIUTEILHOCTH CUCTOIIBI (t,), AMacTobl (t,) U MOIHOTO Ccep-
JIEYHOTO ITUKJIA COOTHOCSTCS Mex Iy codoit B mponopruu 0,382:0,618:1, a 3To oTBeUaeT
ONITUMAJILHOM, «30JI0TOI», YacToTe CepALEONEHHS; Y MICKOTIUTAIOMINX JaHHAS 3aKOHO-
MEpHOCTh aHasornyHa. OH TakXe 0OHAPYKII, 9TO OTHOIIEHNE CUCTOJIMIECKOTO U JTHa-
CTOJIMYECKOTO JIABIICHUH KPOBU B a0pPTE TOXKE OTBEYAET 30JI0TOM IMPOIOPIIUH, U OHO HE
MEHSEeTCs IPH U3MEHEHUH YPOBHSI Harpy3KH; 3TOMY K€ MPaBUITy OTBEYAET OTHOLIEHHE
00BEMOB KPOBH TIPH yIapHOM €€ BBIOpPOCE M3 JIEBOTO JKETyJ0YKa K KOHEUHOANACTOIHYE-
CKOMY 00BEMY.

[Ipeanaraem 03HAKOMHUTBCS C HEKOTOPHIMU BhIIEpKKaMu u3 padot B./l.I{BeTkoBa
(c. 206-208).

«Ha muaamokapauorpamme (puc. 8 0) mpuBeAeHbI (a3bl aAKTUBHOCTH MHOKap/a OT
Hauaja HanpsyKeHHsI 10 OKOHYAHUS COKpAIEHHs MBIIIEUHBIX BOJIOKOH. da3a aKTUBHOTO
COCTOSIHHSI MHOKap/ia JISIUTCS Ha YeThIpe XapakTepHBIX WHTepBaia: nepsbie aBa (0-2)

a) 6)

0,050

0,131 0,210

ty tz

0,341

Puc. 8 . lnHamokapamorpaMmma cepaua: a) — aneKTpokapamorpaMmva;
0) — pa3bl akTMBHOCTM MUokapaa [43]
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COOTBETCTBYIOT (ha3e MOATOTOBKM K M3THAHUIO KPOBH, TpeTHii (2—3) — dhase m3rHanus,
ueTBEPTHIHN (3—4) — (haze HarTOMHEHMSI )KeTyI0UKOB. B pe3ynbprare MareMaTndeckoi oopa-
OOTKH dKCTIEPUMEHTAJIBHBIX TaHHBIX [[BETKOB MOMyYm ciaeayonye JIUTEIbHOCTH pac-
CMOTPEHHBIX MHTEPBAJIOB | (a3 cepaeunoro mukna (T): t, = 0,050 T, t,=0,081 VT, t,=
0,131 \/T t,, =0,210 \/T t,= =0,341 \/T YTO OTPAKAET HOCJ‘IG,Z[OB&TGJ‘ILHOCTL psna yucen
®M60Haqq1/1 5,8,13,21, 34» [43, c. 264], cBsI3aHHBIM C 30JI0THIM OTHOIIICHUEM.

Kax u Bo BpemMeHa TiTy0OKOH MPEBHOCTH, YUEHBIE BHOBD MPOSIBISIIOT OOJBIION HH-
Tepec K mpobieMe CTPYKTYPHOH TapMOHUHU CHUCTEM — CONPAICEHUIO NPOMUBONONOMNC-
Hocmetl. VInest TapMOHHYW MPOTHBOIIONOKHOCTEH BOCXOIUT OT Bennvaiiiero ¢puiocoda
Hpesueit ['perun [Tudaropa u ero mkombl. «bor, — yuunu nudaropeuIsl, — MOT0KUIT
YHClla B OCHOBY MUPOBOTO NOpsiAKa. bor — 3T0 €AMHCTBO, @ MAP — MHOKECTBO U COCTOUT
U3 MPOTHUBOIONOXKHOCTEH. To, YTO MPUBOIUT MPOTHUBOIOIOKHOCTH K €JMHCTBY U CO3J1a-
€T BCE B KOCMOCE, €CTh IrapMOHUs. ['apMOHUS SBISETCS 00KECTBEHHOM U 3aKIII0YAeTCS
B YHCIIOBBIX OTHOIICHHSIX...» (Bapden B.JI. llpoOyxnatomascs Hayka. M., ®.-m. muT.,
1959. C. 129). B Hamm quu uaesi rapMOHHH TPOTHUBOIOJIOKHOCTEH HAITOMHAETCS HOBBIM
coziepkaHueM. «Bennkas kapTa ONTUMAaNBHBIX COCTOSHUIM MPUPOJIBI, — THIIET OerIopyc-
ckuit punocod 3.M.Copoko, — COrIacCHO KOTOPOH Ta co34aéT CBOM IMOPSIKH, HAITHCA-
Ha SI3bIKOM IIPOTHUBOIIOJIOKHOCTEH, KOHTPAPHOCTEN U MPOTUBOAECHCTBUIY. [IpuponHas
rapMOHHSA MTPOTHBOIOJIOKHOCTEN B cHcTeMax N0 0000MIEHHBIM 30JI0THIM CEUEHUIM, KaK
nokasaj Copoko, 00yCJIOBIUBAET UX YCTOMYMBOCTh U ONITUMAJIBHOCTb.

Cepaie uyenoBeka M MIICKOMUTAIOMIMX SIBISIETCS OTHUM W3 HauOonee MOAXOms-
X OOBEKTOB JJISI TAaKOrO TapMOHHYECKOro aHayim3a. Hauwmnas ¢ Bumbsama [Mapses
(XVII B.), MHOTUMU TIOKOJICHUSIMA (DU3HOJIOTOB ¥ MEJMKOB HAKOTUIEH OTPOMHBINA 00BEM
3KCHEPHUMEHTAIbHBIX JAHHBIX, TaK WM MHAYE CBA3AHHBIX C CEPACUHOM EATENbHOCTBIO.
I'apMOHUST TPOTHBOIIONIOKHOCTEH COCTAaBIAET OCHOBY AesTenbHOcTH cepana. Cepare,
KakK XHBOH Hacoc, paboraer Onaromapsi HEPHOANYECKOH CMEHE aKTUBHOCTHBIX COCTO-
SHUAW CepJIeYHOM MBI HANPSAKeHUs] (CHCTOIBI) M paccjadjeHus (IMACTOJBI).
Ceppeunble mapaMeTpsl BO BPEMS CUCTOJBI U TUACTOJIBI UMETOT 3HAUNTENIbHBIE Pa3TUIHS
no BenmuuHe. [Ipupona «BeIOpana» 3TH YMCHa, UCXOAS U3 HEKOETO IOCTOSIHHOIO KpH-
Tepusi. L[BeTKOBBIM OBLIO MOKa3aHO, YTO TOJBKO NMPH BIIOJIHE ONMpPEAETIEHHBIX YHCIaX U
OTHOIICHUSX, a He KaKUX-TH0O0 JAPYTrHX, cep/le paboTaeT ¢ MaKCUMaIbHOU d(PEKTHB-
HOCTBIO. JlesiTenbHOCTh cepala Hanbosee YKOHOMHA B TIOKOE («30JI0TOMY PEXUM KPOBO-
cHaOXXeHHMs cepAlla U BCero opraHu3Ma). Yem 3HaunTenpHee Qru3ndeckas Harpy3ka, TeM
0oJIpIIe OTKIOHEHHE TAPMOHHUH MTPOTHBOIIOIOAKHOCTEH OT 30JI0TOTO CEUEHHSI, TEM BBIIIIE
JHEpreTUdecKas LieHa M3THaHMUS €AMHUYHOrO 00b&Ma KpoBH. Kaxmoil Harpyske coot-
BETCTBYET CBOSI MUHMMAJIbHO BO3MOXKHas IieHa. OTcrofia cienyeT BecbMa Ba)KHbIHM BbI-
BOJI: «30JI0ThIEY, HanboJIee SIKOHOMHYHBIE, KOHCTPYKIIMH CEPJICYHOTO IHUKIIa OTHIONb HE
cilydailHO BBIOpaHBI IPUPOAOH IJIsl OpraHu3Ma, NpeObIBAIOIIEro B MOKOE. A Belb Jaxe
y GU3UYECKN aKTHBHBIX JIOACH U KUBOTHBIX COCTOSHHE TOKOSI B TEUCHUE KU3HU SIBIIS-
eTcs mpeolagaromuM (COH, OTAbIX, HE3HAYUTEIbHbIC (U3NYECKUEe HAarpy3ku). Pabora
cepAua nocie NpeKpaueHus 1000l Gusndeckoil Harpy3ku HEM3MEHHO BO3BPALIAETCS
B «30JI0TOi» pexkuM. OpraHus3M SBHO TATOTEET K HanOoliee SHEPTeTHIECKU BBITOTHOMY,
«30J710TOMY», cocTosiHuI0! (CIIOBHO CTpeMHTCS K Uaeany u kpacote. — /1. H.). Paznudnbie
BUBl MJICKOIIUTAIOIUX HMMEIOT «30JI0THIE» YacTOThl CepALEOMEHUH, COOTBETCTBYIO-
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[IHe «30JI0TOMY» PEXUMY KpPOBOCHAOXKEHUsI (HampuMep, IS 4eJI0BeKa 3TO B CPEAHEM
63 yni./MUH, TO €CTh CEKYHAHBIH PHTM KapIHUONESTEIFHOCTH, a IS CO0aKU — 94 yi./MuH).

Bpemennds cTpykTypa, B COOTBETCTBHH C KOTOPOU B TEUEHUE CUCTOJIBI IPOUCXOIUT
CMEHa Ka4€CTBEHHBIX COCTOSIHUH CEPJCUHON MBIIIIBI, TAK)KE COOTBETCTBYET IOCIIEIO-
BaTEIIbHOCTH 30JI0THIX CEUEHH. «30JI0Tash TApMOHHS CHUCTOIIBI TOCTOSIHHA KaK B TIOKOE,
TaK U MPH BCEX YPOBHIX HATPY3KH. A CUCTOJIa — HANPSDKEHUE — SIBISICTCSI BaXKHEHIIICH
YaCcTBIO CEPIIETHOTO MHKIIA; B ATOU ¢asze morpedissercs 6onee 90% sHEprun, mpoxoau-
MO B MUOKap/ie B TEYEHUE BCETO CEPEUHOTO KA.

Haubonee s¢dexruBHas yMCTBEHHass padoTa MO3ra TOXKE CBsI3aHA C COCTOSHHUEM
MOKOSL M 30JI0TOW Tporopiueil. MHOTOUUCIICHHBIE HCCIENOBAHUS TOKa3aJid, Y4TO HPH
OTpeNeIEHHOM COCTOSIHUU Mo3ra (TIOKOW, yMCTBEHHas paboTa, SMOIMOHAIBHOE BO3-
Oy>XJICHHE U T.Il.) B HEM JIOMHUHHUPYIOT JJICKTPUUECKHUE KOJICOAHNUs, HAXOSAIIUECS B KOH-
KpPETHOM MoJI0ce YacToT. B TeueHne yMCTBEHHOW padOThl B MO3re JOMHHHUPYET BOJHA
B=14-35 I'. Ha wactote /= 23 ['m mMeeT MeCcTO HAMOONBIINK CIIEKTP MOIIHOCTH; 3Ta
yacTtoTa BechMa Onm3ka K f= 22,13 I'u, koTopasi pa3neisier 4aCTOTHBIM UHTEPBAJI BOJI-
HBI 3 B IPOTIOPIMH 30JI0TOTO cedeHus. VHTepBall MeprooB YacToT JEIHUTCS YacTOTON
f= 22,13 'y Ha UHTEpBal «KOPOTKUX» MepruoaoB (dactorel 35-22,13 I'm) u uHTEpBaN
«IMUHHBIX» nepuonoB (22,13—14 T'u) B cootnomenuu 0,38:0,62. CnekTp MOIIHOCTU
pasrpaHUYMBACTCS MTPU 3TOM Ha JIBa «IIPOTHBOIOJIOKHBIX» YUacTKa: BO3PACTAIOLIUH M
cnagaomuid. Hanbomnee sddextrBHas yMCTBEHHAs eSATEIBHOCTD (pa3MBIILUICHUS, aHA-
JIM3, ICTETUYECKOE BOCIIPHUATHUEC) MPOUCXOIUT B YCIOBUIX (PU3MOIOTHYESCKOTO TOKOS, CO-
MPSDKEHHOTO ¢ OTCYTCTBHEM 3MOLIMOHANBHOTO BO30yXneHnH. Takum oOpa3om, Haubomee
a¢dexTrBHAsT YMCTBEHHas paboTa Mo3ra U HanbOonee d((eKTHBHAS MEXaHUYECKas Jies-
TEJILHOCTh CEP/Ila CBS3aHbI C IOKOEM OpraHM3Ma M 30JI0TOM mponopiueii. Keratu, He vc-
KITFOYEHO, YTO «30JI0Tash» 0COOCHHOCTh YMCTBEHHOMW JIESTENEHOCTH SIBISICTCS IPHIHHON
ACTETUYECKOTO MPEIOUTeHUS TIporopIuii 3omotoro ceuerus (Coxonos A.A., Cokonos A.A.
MaremaTuueckie 3aKOHOMEPHOCTH NIEKTPHUUECKHUX Konebanuii Mo3ra. M., Hayka, 1976).

Bo3HuKaeT ecTeCTBEHHBIH BOMPOC: KaKUM 00pa3oM CBsI3aHBI MEXIY COOOI0 JiBa
BRXHEWIINX aCIeKTa OpTaHHU3allU KHUBBIX CUCTEM — capmoHus U Hopma? Hopma o0y-
CJIOBJICHA SHEPIreTHUYECKOW ONTHUMU3AIMCH JeITSIBHOCTH OpraHU3Ma 110 OTHOIICHHIO K
BO3MYIICHHUSIM CO CTOPOHBI OKPYIKAIOIICH cpe/ibl (B TOM YHC/Ie M K PU3UIECKOM Harpy3-
ke). Hopma remococynucToli ciucteM cepiia ecTh He 4TO MHOE, KaK ONTUMAaIbHOE CO-
CTOSTHUE 3TON CHCTEMBI, IPU KOTOPOM TIOCIIETHSS a/ICKBATHO UCTIONHSET CBOO (DYHKIIHIO
C MHHUMAaJbHO BO3MOXKHBIMH 3aTpaTaMH SHEPrHH, KPOBH W COCYAMCTOrO Marepuala.
3o0Tast TapMOHUS POTHBOIOJIOKHOCTEH B TIOKOE M ONTUMAIIbHBIE OTKIIOHEHHSI OT Heé
MIPHU BapuallK HATPY3KH SIBIITIOTCS CBOETO POJia rapaHTaMi HOPMAaJIbHOTO (DYyHKITMOHU-
pOBaHUsI cep/iia U BCei CUCTEMBI KPOBOCHAOXKEHUs oprann3Ma. [loncTiHe, MOKHO CKa-
3aTh, 9TO ONTHMAJIbHAA — 30J10Tasi — TAPMOHHSA COCTABJIAET OCHOBY 3/10POBbSI YeJI0-
BeKA H MJIeKOMUTAKIINX! TaKOBbI HCKITIOUUTENLHO IICHHBIC BBIBO/BI B.J[.I[BeTKORBA.

k osk ok
HpeBHﬂ}l KUTancKas MEIUIINHA, COOTHOCS BCC OpTraHbl YEJIOBEYECKOro T€jia ¢ TCM

WU UHBIM BPEMEHEM CYTOK, CaMOMY TJIABHOMY OpPTaHy — CEepAIY — HECITy4JaifHO TIOCBSI-
tuna 11-i yac gus. A B «bpuxagapanusaka YaHuiuaze» roBOPUTCA, UTO «IIOTOMKU bora
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Orus — Pynps! — Ha3bIBAIOTCS JECATHIO )KU3HEHHBIMU JBIXaHUAMH ¢ cepanemM (Maac) kak
OIMHHAAUATBIM» [21].

Tak Bot, ConHIle, ¢ 330TepUIeCKOl TOUKH 3pEHHS, — HEOOBSTHOE BEIMUECTBEHHOE
Lenoe, mramMeHeronmii «aifcoepr» HEBUANMBIX YPOBHEH IPOSBICHUS, Pa3HOIUIAHOBAS
Hancucrema, Bce 9acTu KOTOPOM HEPACTOPKHUMO CBS3aHBI B THOKYIO M IIPOYHYIO Hepap-
XHYECKYI0 cTpYKTypy. CosHIIe — «BEpIINHA, 3€HUT BCEX IIeTel KOJUIEKTUBHOIO Ha J1aH-
HYIO COJIHEUHYI0 MaHBaHTapy», «xpanwiuie XXusnennoi Cuiibl, KoTopas ectb Hymen
JNIEKTPUYECTBA ... IMEHHO M3 €r0 COKPOBEHHBIX, BEUHO HEJOCTYITHBIX IIIyOHUH HUCXOISIT
Te XU3HEHHBIC TOKU, KOTOpble BUOpUpYIOT B [IpocTpaHcTBe Tak ke, Kak B OpraHu3Max
Bcex XuBymux cymectB Ha 3emie» [20]. Cypos (ComHile) B CBOEM BHAMMOM OTpake-
HHUM — JIMLIb HU3LIEE COCTOSIHWE NepBUYHOrO npuHiuna Jpixanus. VictunHas cyOcTan-
st Cokpoitoro (Comuia) ecth sapo CyOcranmmu—Marepu... Cepane 1 YTpoba Beex
JKU3HEHHBIX U cymectByrommx Cun B Hameil Conaednoit Beenennoii. 31o ecTh a1po,
OTKyJa HCXOIAT I paclpOCTPAHEHHUS B CBOEM KPYTOBpAILlAIOLIEM CTPAaHCTBOBAHNU BCE
Cuibl, KOTOpBIE, UCTIONHSS CBOM (DYHKIIMOHANBHBIC OOSI3aHHOCTH, YCTPEMIISIOT aTOMBI
B JIBIDKeHHE, 1 3TO0 POKyC, B KOTOPOM OHH BcTpedarorcst B cBoeil Cenpmoit CymHocTn
KaKIbIiA oqUHHAAUATHIA roay» [19].

Otu xe CHUilbl €CTh JIBUTaTelM BCAKOTO M3MEHEHHS M CTAHOBJIECHMS, BKIOYas U
akTuBHOCTH ConHna. 3HauuT, 11- U 22-1eTHSS UKIMYHOCTh HE MPOCTO UTOT Audde-
PEHLMANIBHBIX BpAIlIECHUH MOBEPXHOCTHBIX obnacteil ¢usuueckoro CojHIA U KOHBEK-
UM B €ro 0osiee BHYTPEHHUX CIOSX (KaK CYUTAET OPTONOKCATbHAs HayKa) MM OT3BYK
IuHaMo-3(pdexra HezeMHOro maciiTada, WIH CIIEACTBHE JIMIIb BIUSHUS YETHIPEX TH-
TFaHTCKUX IIaHeT Bo miase ¢ fOnurepoM. bypHas nuknndeckas AeAT€IbHOCTh CBETUIIA, B
TOM YHCJIE TIOABIICHNE TEMHBIX ISATEH, — Pe3yJAbTaT U BHYTPEHHUX, M BHEIIHUX MPUYKH,
BBITEKAIOIINX W3 HEMPENIOXKHBIX 3aKOHOB «MaHBAHTAPHUYECKOTO ABMKEHUS», 3aJaHHBIX
Pazymamu, npeosiBatommmu B Jlyme Kocmoca, kak ykazano B «TaitHoit JlokTpuHe».
IIatHa ke, cka3aHo B «TeoreHesuce», «BIOJIHE MOTYT SIBISATHCS MEPBBIMU pe3yabTaTa-
MU OCBOOOXIEHHS ... DIEKTPOMArHUTHBIX CHIDY, @ 0C000 KPYIHBIE — «I0Ka3aTeIbCTBOM
npoOyxaeHus cuiisl win orasg CoctpaiaHus, TO €CTh HOBOTO TBOPSALIETO HIIH 3BOJIIOLH-
OHHOTO uUMIyJbcay. Ceifyac, JeWCTBUTENBHO, H3BECTHO, YTO U3 0OMacTel MATEH BBIPHI-
BAIOTCS C)KaTble B TYTOW, HANPSDKEHHBINA MyYOK CHIIOBBIE IMHUM MOIIHOTO MarHUTHOTO
TI0JIs1, BBIHOCSI BHYTPEHHIOIO dHepruto ColHIa HapyXKy ¥ OTHOCS €€ COITHEYHBIM BETPOM
KOPITYCKYJ K IJIaHeTaM, KaK Obl «HaKaJAsD» OKpYysKarolee MPoCTPaHCTBO.

UYro kacaercs meradopel COJIHIIE-CEPJILIE, To ona mpencrnonHeHa BceoOb-
E€MJIIOILIETO CMBICTIA, B TOM 4HCIe — cOKpoBeHHOro: ComHue nommHHO ecTh Cepaune
Conneunoro Mupa; «Cepaue coorBeTcTByeT CONHILY, a TOJI0Ba — 3eMJIE», — BCTPEYAEM B
«Teorenesuce». M3 He3pUMOI €ro CyTH, Kak cka3aHo B «TaliHoil JlOKTpuHeEY, «H3iIyda-
€TCsl OIIYIIEHUE B KaXKIbIil HEPBHBIN LIEHTP BEIHMKOIO TEJNA, U BOIHBI JKU3HECYIIHOCTH
TUTBIBYT B K&KIYIO apTEPUIO U JKUIY... [InaHeTsl — ero wieHsl U mynascel». «BmecTo Toro,
4TOOBI COBEPIATh KPYroBoe OOpalleHHe B CEKYHAY WIIH MPUOIU3UTEIHHO, COMTHEUHAS
KpOBb TpeOyeT JecATH CBOMX JIeT [UIs KpyTroBOro 000poTa M LeJsIblii rofl, 4ToObl HPOUTH
yepe3 IMOJIOCTU Ceplia MPeke, HeXKeITM OHa OMOET JIETKHE U BepHETCS 3aTeM B OoJbIle
BEHBI U apTepUH CHCTEMBD». M 371eCh jke unTaeM, 4To, IeHCTBUTEIHHO, yBeJIuYeHue KO-
Ju4yecTBa coiHe4HbIX nsiTeH 00s13aH0 COKPAILIEHUNIO conneuynoro Cepaua! Otot
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«peHoMeH moao0eH MPaBUIIBHOM M 370POBOM MyJbCallMK Cepilla, KOTAa >KM3HCHHBIH
(urona IPOXOIUT Yepe3 €To MOJIbIE MYCKYIIbD».

N B camom nerne, B romsl nosiieHHOM aktuBHOCTH HAITIPATAETCA xapkoe
Comamne! He nactymaer mu torna kparkoe Bpemss CUCTOJIbI — cxxarus? 3To mpoucxo-
IUT U B AEATEIBHOCTH OOBIMHOTO CEpALa NP COKPAILEHUH MBI U CY>KEHUH TI0JIOCTEH
cep/ua, Koraa KpoBb BRITAIKMBaeTCs B aopTy. Kerary, Toraa sxe 3amyckaeTcs MarHUTHBIH
AMITYJTbC, 0 4€M ToBOpHUT Kapauonor A.M.I'0HuapeHKo, MOCBATHUB CBOM HCCIIEIOBAHHS
MaJIOU3BECTHBIM aCIEKTaM AEATENBHOCTH YEIOBEYECKOTO Ceplla U €ro «CBEPXCO3Ha-
Huto» (KypHansl: «Co3HaHue U pusnueckas peanbHocTh» Ne 3, T. 2, 1997; «/lenbduc»
[29]); uMmynbc Bo3HUKAaET B 00bEME KPOBH JKEITYIOUKA MIPH OUYEPEHOM YIAPHOM CiKa-
THH, U BBIBOIHBIC KaHAJBI CEPALA 3aJal0T CICIU(DUIECKUM «YIaKOBKaM» 3PUTPOLIUTOB
(xak oKazaJock, BepeTeHO00Opa3Hol (GOpMBI) 1IeNIeBOE HApaBiCHUE BO BIIOJIHE OMpeae-
JEHHBIE CONPSHKEHHBIE OPTraHBbl.

A Benp msTHa Ha ComHIlE, KOJIMYECTBO KOTOPBIX YBEIHMUUBAETCS B TOABI MAKCUMYMa
€ro aKTUBHOCTH, SIBIISIIOTCS YKEPJIaMH OOLIMPHBIX UXPEgbiX BOPOHOK B CHUSIOIIEH (o-
Tocepe, MONIPHO COCTMHEHHBIX BETBAIIMMHUCS MAarHUTHBIMU TpyOkamu. Kak He mpwu-
3HaTh, YTO ISTHA, a U caMu noiroca Ha ConHue, Oyoy4d BXOAaMHU M BBIXOZAMH Mar-
HUTHBIX CHJIOBBIX JIMHUH, HAIIOMUHAIOT apTepHaJIbHbIe 1 BeHO3HbIe «BpaTa» cepaua?
[TokazaTenpHO, YTO TaK Ha3bIBaeMasi MarHWTHas TepenoiarocoBka Ha COHIIE BOZHUKAET
HMEHHO B MaKCUMaJbHOU (paze — npu cucrosne! 3HAUUT, JHUIIb B YCIOBHUIX HAUBBICLIETO
HanpsDKeHHs, co3aarommxces kaxasie 10—11 net, Bo3mokHa HabIr0gaeMasi CMEHa 3HaKOB
MarHuTHBIX Tom0coB ComHna?

VY4éHble HEOYMEBAIOT: B MaKCUMyMe akTUBHOCTH COJIHIE UyTh 3aMENIISET CBOE
BpallleHHe MPUMEPHO Ha MOJIOBUHY MpolieHTa. [1o-BuauMoMy, 4T0-TO €ro IpUTOPMaKH-
BaeT, OyATO YBEIMYMBAET B pa3Mepax, BOIPEKH COCTOSHHUIO CHCTOJBI. DTO — HE WHAYe,
Kak pacmupenue koponsl Connna, OTJAYA Bo BHE HAKOIUIEHHBIX CHJI U IIOTOKOB, Ha-
MUTBIBAaHUE UMH BCEH CHCTEMBI, Hamel 3emiu!

B MuHMMYyMe aKTHBHOCTH YK€ HET msaTeH. OTCYTCTBYeT NPOTHKEHHAS, OXBAaTHIBAIO-
mas Bcro horocdepy kopoHa. OHa CKPOMHO NPOSIBIISIET ceOsl JIMIIb Ha TeIMO3KBATOPE.
Hacrtynaer PACCJIABJIEHUE, «otnbix» cBermna — JIMACTOJIA B pabote cepana! Kak
YKa3bIBAIOT YYHTENs, «BO BpeMs Ieproja MarHUTHON MHEPIMH IIATHA MCYE3al0T HIIH,
CKOpee, OCTAIOTCA HEBUANMBIMID.

Berep 3apsKeHHBIX 4acTHUI TIA3MBbl, CPHIBAIOIIMNCSA C COMHEYHON KOPOHBI, CpaB-
HUM C HEOOXKHUTAIOLINM IJIAMEHEM-IIOTOKOM 3PUTPOLIUTOB KPOBH, IEPEHOCAIIINX KUCIIO-
pox, TpeOyeMblil OpraHu3My AJsl €r0 «TOpPEeHUs», Ul KU3HU. Pa3BeTBIEHHYIO cocyau-
CTYIO CHUCTEMY apTepUil ¥ BEH, BIUIOTH JJO0 MEIBYaHIINX KaMJUIIPOB, MOKHO YIOAOOHUTH
CIUICTCHHWIO MAarHUTHBIX CHJIOBBIX JIMHUM, Oepymux Hadano ot 1enTpa Cepama—CoHia.
He3puMbiMu HUTSIMH «BMOPOXEHHBIE» B CTPYH OBICTPBIX KOPITYCKYJI, OHU IPOHUKAIOT B
MEXIUIAHETHOE TIPOCTPAHCTBO K OKpanHHOMY [InyTOHY, HO clenyloT U BABOE Jajblle,
3a «KOXY» CHCTEMBI, Ty/Ia, TJIe yPaBHOBEIIEHO BCTPEUYHOE JAEUCTBUE MAarHUTHBIX MOJIEH
CounHia u OMU3KHX 3BE31, — K Tenunocdepe, K rpaHUIle MATHUTHOM aypsl ciucteMsl, B 100
pa3 Gonee nanékou, uem 3emis.

Kaxxnas BuapMas miaHeTa — CenuaiTu3upoBaHHbIN, BrioiHe ocszaeMblii OPIAH, a
Hooc(epa 3emmu — ronoBHoit e€ MO3I. 3neck aHTponoMopHEIN BapHaHT QH3HUECKOM
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JKU3HU HAXOIWT JIYUIITYIO «TIOYBY» JIJISI CBOETO BO3HUKHOBEHHS, CO3PEBAHUS U BOCXOXK]IE-
Hus. CommacHO 330TepU3MYy, IDIAHETHl — aHAJIOTH HU3IIEero MaHaca (yMa) B OpraHHu3alliu
YeNoBeKa, TO €CTh Hu3Iero 3ro ConHeuHoi cucteMsl, Torna kak Connie — Briciiee Oro
TeJa CUCTEMBI. B TO e BpeMsl TUTaHETHI BEITIONHSIOT POJIh MPAHYJ IPOTOIUIA3MBI KJIETOK,
1 «oku3HeHHbIH puHIH (IIpaHa) mpoHU3BIBaET BCIO KIIETKY, OMPEAETIsisl IUPKYIUPYIOIIUe
B HEW TTOTOKW», — YUTaeM B « TeoreHese.

[TmaHeTHI, Kpy’Kach B «COMIHEYHOM TAHIIE», HABEPHO PETYISPHO MPUBOIAT CBETHIIO
B HamOoubIee B30y XIeHUe: OOIIHNN EHTP TshKecTH TuianeT ¢ ComHIleM He OCTaéres B
CEP/IICBUHE 3BE3/IbI, & CMEIIACTCS U «TYJSIET» B 00BbEME €€ Tera, MHOTA «BCILTBIBAs HAJT
€ro TIOBEPXHOCTHIO, KaK 0Ka3aJIoCh, ¢ meproaoM Toxke npumepHo B 11 met! (ITo npyrum
OIIEHKaM — C yABOCHHBIM HieproioM okojo 20 jet.) He atu i 061ue 11 Bcel cCHCTEMBI
PUTMBI IEPUOTUYECKH €€ «OyIsaTy, BIUsIS Ha TypOyJICHTHOCTh COJIHEUHOM I11a3Mbl, BHY-
TPEHHIOK0 THHAMHUKY, a 3aTeM — U COCTOSTHUE 3€MJTH, OCTAIBHBIX TUIAHET?

Msr aBuraemMcs, moka paboraer cepaie. Uem ciabee 0HO C BO3pacTOM HIH M3-3a
00Je3HH, TEM MEHEe )KM3HECITOCOOCH OPraHu3M U HE CTOJIb aKTUBHA MBICIb. [loka Bpa-
maeTcesa u mynbcupyer CoiHIle, 0XBaY€HHOE Pa3HBIMHU, HO CIIAKCHHBIMH PUTMaMH, 10
TEX MOP BpaIlalOTCs BOKPYT HETO IUIAHETHI, COracysl CBOE NIBHXKEHUE C MOTYUYEH CHM-
(honueit oomecucremuoii XKuzuu. Ho CounHile U «pa3znaraercs» nepBoe Ipu HACTYILIe-
HuU cucteMHol [Ipanaiin, To €CTh «pacCTBOPEHUN» — ITIACUT H30TEPUUECKAS JOKTPHUHA.
IIpu momHOI ocTaHOBKE cep/la MpeKpamiaeT cBou (GyHKIIUU U BECh OPTraHU3M.

VY psifa COMHIENOTOOHBIX 3BE3]] [0 XPOMOC(HEPHBIM JTHHHUSIM KaJIbIUS B UX DIIEK-
TPOMAarHUTOM CIIEKTPE OTMEYECHA CMEHA aKTHUBHOCTH CO CXOIHBIMH TiepruomaMu B 7—12
net! 3HaMeHuTas1, Hejan€kas ot Hac 3Be3na T Kurta, Bo MHOorom noxoxas Ha CounHIle,
HUMEET TOT K€ MEePHUOJ] aKTUBHOCTH, MPUYEM OT HAC OHA yAaJieHa Ha CTOJbKO ke (~10)
CBETOBBIX JIET. 3aMEUEHO, YTO MaKCHMaJlbHas e€ JCSITeNIbHOCTh MposiBuiIach B 1980 u
1991 roxs! — xorna u Ha ComHiue!..

MoxHO IymaTh, YTO PETYISIPHOE BO3pacTaHUE «HECIOKOMCTBUS» y TON WU
HMHOM 3Be31bl — He Oena, a BeNIMKoe Oaro Aus e€ IIAHETHOM CUCTEMBI, KUBUTEIbHBIN
«BIIOX», AHCKOE HAMPSDKEHHE, 32 KOTOPHIM HETIPEMEHHO TIOCIIENYET UHbCKOE pacciade-
HUE — «BBIIOX». BCE cBepIiaeTcst B pUTME, pE30HAHCE U B COMNIACUH C «MATEPUHCKUMID)
Hancucremamu. K HUM crneyer OTHECTH M Hally 3BE3AHYIO CIHPANbHYIO CUCTEMY —
Tlanakruky.

Cepimie 300 neT ToMy Hazaj, BO3MOXHO, IMPOU3OILIN CEPbE3HBIC MEPTypOaIuu
Bo Bceit ConHeuHo cucteme. OHM MOMIH ObITh 00s3aHBI €€ BXOXKICHHIO B 0COOYIO
00J1aCTh TAAKTUYECKOTO MPOCTPAHCTBA, TJe HECKOJBKO HHBIMU OKA3aJIHCh yCIOBUS
BOKpyT U BHYyTpU ColHEUHOU cucTeMbl. B pesynbrare, BEepoATHO, M BOSHUK YK€ yIO-
MSHYTBHIH «MUHAMYM MayHaepa» B MUKINIECKON AestenbHOcTH COJHITA, ITABIIHAMN-
cs mpuMepHOo 70 JET, KorJja HaCTYyIIIIO BpeMs OOIIero W 3HAYUTEIHHOTO MOHMKESHUS
qyucia MITeH, UCUe3HOBEHUA YETKUX |1-TIeTHUX IUKIOB, IPUYMHA YEro 10 CHX IOp
He sicHa. CBoeobOpa3Hoe 3atumibe Ha CONHIE TMPOSIBUIOCH B CHIDKCHHUH COJICPIKAHUS
YIJIEKUCIIOTO raza B atMocdepe 3emiid, B OlmyckaHuu ypoBHs Kacmuiickoro mops, B
3aMETHOM U JIOJTOM «MaJIOM JIEAHUKOBOM Iepuonaey». [lapamnensHo nutn KapAauHa b-
HEIE TIEpEMEHBI B coliuyMe. HaBepHOE YTO-TO CIyYIIIOCH C «KpOBOOOpamieHnem» B
cucteme CounHia, ociabia pabora «cepa» WId BOSHUK 0YEPETHON «mepeboii» B eTo
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«IpIxaHum». Toraa B3BOJTHOBAHHOE YEIIOBEUECTBO CTOSIIO B IpenaBepun HoBoro Bpe-
meHH. .. [locnenyroniee HapacTaHHE COTHEUHOM aKTUBHOCTH PACTIHYJIOCH HA TPHU CTO-
netusa. OHO, IPUHATO CUUTATh, MPOAOKACTCS U MOHBIHE. BripoueM, ecTh MHEHHE, YTO
MATHOOOpa30BaTeIbHAS AEATEILHOCTh CBETHIIA MOKET ITOUTH Ha ciaj K cepennue X XI
BEKAa U HACTYIUT OMSATh «MaJIblil JIETHUKOBBIN IEPUOMI . ..

Urak, 11-netHue nukiandeckue u3MeHeHus: B CoMHEUHON CUCTEME MOTYT paccMa-
TPUBATHCS KaK CBOCOOpa3HbIC aHAJOTH IyJIhCAIMH CEpAlla B OpraHW3ME YeIOBEKa W
MJICKOIIUTAOIIMX WK — bixanusi. Ckopee, 11 nert, a Tounee, 22 roga, — 3T0 MArHUTHbBIE
«cepaeuHbiey mynbcaiuu COJHIIA, a BOT BHISIBICHHBIC YK€ TABHO U YBEPEHHO BEKO-
Bbl€ €T0 PUTMBI — 3TO, BO3MOXKHO, YK€ CBOe0oOpa3Hoe «abixaHue» CoiHIla U BCel
TUTAHETHONW CHCTEMBI. TOMYy KOCBEHHBIM MOATBEPKISCHHUEM MOTYT OBITh W3BECTHBIC
YUCTIOBBIE COOTHOIIEHUs [43, ¢. 265]: s HOpMaIbHO Pa3BUTOIO 3I0POBOTO UETIOBEKA
B COCTOSTHUU TIOKOSI CEpAEYHBIA pUTM coctaBisier 70—75 cokpamieHuii B MUHYTY (I10-
psAoKa CEKyHABI — CM. BBIIIE), a pUTM JAbIXaHus — 16—17 npIxaHWii B MUHYTY, TO €CTh
JIBIXaHKE TIPOUCXOAUT B 4,4 pa3 MeIcHHEe, YeM MyJIbCallid cep/ra’; aHaJIOTHYHO H
st Connnia (100/22 = 4,5).

Baox u BbI10X, 321€PKKHU AbIXaHUS

BHoBb oOparumcst k ¢opMaM KpHBBIX, XapaKkTEpU3YIOMIUX CaM XOJ| M3MEHEHUH
IapaMeTpoB MPH B3NETE U CIIaje UX 3HAYCHUH, TO eCTh 0000MEHHO — IpU BIOXeE (C:Ka-
THM «MBIIII») U BbA0Xe (pacciaadiaenun). Ecnu, HanmoMHUM, JUIsI IEPEMEHHBIX 3BE3N
uedeuns Bpems, BEAylIee K UX CKATHIO, KOPOUe PaCIIMPeHHsl B IeJIOM B 2—3 pasa (s
TUIUYHBIX Hedenn), To y 11-netHux mynbcanuii CoNHIIA U HAIIIETO CepIia 3TO YKe He-
CKOJIbKO MEHbINAs BEJIMYUHA, OTpUUEM — «oKojozoioras» (~1,5). 3nauut, u Connie, u
3I0POBOE CEP/ILIE HAXOMATCS B COCTOSSHUYA FTAPMOHUYHOM TMHAMUYECKON YCTOMUHUBOCTH,
B TO BpeMs Kak Kaxxaas Iedenia, SBOIONUOHHO Mepecekas Moiocy HecTa0UJIbLHOCTH
Ha MapaMeTpUyYeCKON auarpaMme, IMPOSBISET MPU3HAKKA HEKOTOPOH HEYyCTOWYHBOCTH,
HaxO/IsICh B KOJIeOaTEIFHOM PEKHME.

A Tereph BHUMATeIIbHEE PACCMOTPUM CXeMy (DM3HOIIOTUYECKOTO MPOIecca JbIxa-
HUS yenoBeka (puc. 9), mepeHecs 3areM, Mo aHAJIOTUH, OCOOCHHOCTH €ro Ha MPOIECCHI
BO Beenennoii (puc. 10).

JlpixaHue, N3BECTHO, YeTHIPEXTAKTHO, KaK U IyJabcanus cepama. U B makcumyme,
Y B MUHUMYME Ha rpadukax, OTpaXkarolNX 3TH MPOIECCH], CYIICCTBYIOT COBCEM He-
OoJpIIMe TIaTO — Kak OBl BpEeMEHHBIE 3a1epKKH (cM. puc.8, 9). Bech nuki 00b19HOTO
IBIXaHUS 3aHIMAET, 10 HEKOTOPBIM JIaHHBIM, B cpeHeM 4 cek. lpu Bmoxe, mpuMepHO
Ha cepeauHe (mocine 1-i ¢a3pl BIoxa), OTMEUAETCS YTO-TO BPOJEC OCTAHOBKH; 3aTeM
(ma 2-i1 dase), mepe OKOHYAHUEM BIOXA, IPOUCXOAUT MOIIIHOE €T0 YCKOPEHHE; TTOTOM
OTIATH HEKOTOpasi octaHoBKa. Eciau Brox 3aHnMaet 1,56 cek., TO BBIAOX MPOXOAUT 32
2,44 cek. Tak 4TO B JaHHOM clly4ae OTHOIICHHE JUTUTEIHLHOCTEH «CIaaa» U «B3JIETay
cocrapisieT =1,56~1,6. 3TO — YUCII0 307I0TOTO OTHOIIEHHUS, YTO XapaKTEPHO U TSI cep-
JIEYHOH NEesATENhHOCTH, U I U3MEHEeHHUs akTuBHOCTH Ha CouHIle, MPUYEM HEe3aBUCH-

Eciu umers BBHAy mnpuBenénHoe B.J[.I[BeTKOBBIM 3Hau€HHE «30J0TOW» YaCTOTHI
cepaIeOneHNH YeTI0BEeKa B «30JI0TOMY PEKUME, TO B CPEIHEM 3TO 63 COKpAIICHUS B MUHYTY, TO
€CTh OTHOIIICHHE TOTO JKe mopsiaka (~4).



Jlvixanue Bcenennoii 213

FAUL 0

Puc. 9 . ameHeHne o6bEMa Bo3ayxa B NETKMX 3a LMK NpU AbIXxaHUM YenoBeka (MCrofb3oBaHbl
Ons rpacdvka pasHble MaclTabbl). S — Touka nepernba (MakcMmarnbHbIA rpaAMeHT — HaKIOH K OCK
BpEMEHM)

MO OT TOTO, YTO UMEHHO HaIpsTraeTcs MpU «BIOXE—CHCTONIE» WM YTO HMEHHO paccia-
OnsieTca pH «BBIIOXe—AHacToNe»: nérkue, cepame wim ComHie. 3aMeTHuM, OMATh XKe,
YTO MPABUILHBIC TIEPEMEHHBIE 3BE3/bI — IIeEUIBI — MPU «BIOXE» TOKE UCIIBITHIBAIOT
CBO€OOpa3HOE HAMPSDKEHUE: CKUMAsICh, YMEHBINIAIOT CBOU PaJNyC W MOBHIIIAIOT CBE-
TAMOCTb U TEMIIEPaTypy; a IPU «BBIIOXE», HA0OOPOT, — PACIIUPIACEH, OXIIAXKITAFOTCS.
(3aberas Bnepén, ckaxxem, 4TO IMEHHO TAKMM MOXKHO CUUTaTh J{pixanue BceneHHOM.)

TeMm He MeHee, CyIIECTBYIOT Pa3IMYHBIC METOAUKHU IBIXaHUS U DKCIICPUMEH-
TallbHBIE Pe3yJbTaThl, YKAa3bIBAIOIIHE Ha pa3HOOOpa3We BBHISBIEHHBIX COOTHOIIE-
HUW JTUTEIBbHOCTEH BBIXOJA, BJIOXA, May3. DTy MH(POpMALUIO, TPUBOIUMYI0 HUXKE,
npeactasui JI.H.MenbHukoB, akajgemMuk Poccuiickol akageMuu KOCMOHaBTHUKH
uM. K.O.I{nonkosckoro. CoryacHo ero aBTopckoro ceuaerenbcTBa Ne 1463309 (ko-
Hery 1970-X IT.), ONTUMAJIBHOE COOTHOIIICHHE BPEMEHH BBIXOJAa M BJI0Xa COCTABISCT
2:1. DTO yCTAaHOBIIEHO PKCIIEPUMEHTAIBLHO U PEaIM30BaHO B MPUOOPE — «peaKcaTo-
pe MenbHIKOBaY. BIOX U BRIIOX CIEAYIOT IIABHO APYT 32 APYTOM C MUHHUMATbHBIMHU
nepephiBaMHu.

A BOT Tak Ha3bpIBaeMo€ «IpaBmiIbHOE abixanue» M.I1.HeymbiBakuHa: MeIEHHO He-
TyOOKO BIOXHYTh, HAUMHAA C 2—3 ceK.; may3a 1—2 ceK.; Me[UIeHHO HeTTyOOKO BBIIOXHYTh
3a 3—4 cek., nay3a 1-2 cek. (kHHra «310pOBbE B BalIHUX pyKax». M., 1992). Yenokausaromiee
JIxaHue Mo HeyMbIBakKuHY — 3TO HOPMaJIbHBIN BIIOX, MPOIODKUTEIIBHBIN BBIIOX, May3a B
2 paza Kopode, 4eM BIoX. MoOmim3yrolee e JbIXaHue — 3TO MPOIODKUTEIHHBIN BIOX,
nay3a B 2 pa3za Kopode, YeM BJI0X, BBIJIOX POU3BOIbHEIM.

Jnst HopManbHOW paboTHl opraHu3Ma ydeOHasi TuTeparypa mo (Gpu3nonoruu npu-
BOIUT CIEAYIOLIME IMOKAa3aTeau AbIXaHWs: MPOAOLKUTENbHOCTh Baoxa ot 0,9 mo 4,7
cek. (B cpemHeM 2,8 cek.), IpOIOJKUTEIBHOCTh BhIIoXa OT 1,2 cek. a0 6,0 cek. (B cpen-
HeM 3,6 cek.). B HopMe BAOX q0/KeH OBITH mpuMepHO B 1,3 pa3za kopoye BbIgoXa.
IIponomKuTensHOCTH May3 MEXKAY BIOXOM W BBIIOXOM He ykasbiBaeTcs (Puznomorus.
ITon pen. C.A.I'eoprueBoii. 2-¢ uzn. M., Meaununa, 1986).

[Mantoc, ccbutasch Ha MPAKTHKY HOTH, MAaéT TaKyK CXEMY JbIXaHUS: BIbIXaHHUE —
nay3a (OoJbIIast JTUTENEHOCTD) — BBIBIXaHUE — T1ay3a (Mayast JINTEIbHOCTD).

Pamauapaka B kaure «Xarxa-iiora» (M., 1991) yka3pIBaeT BApHaHT MOJHOTO JbIXa-
HUS HOTOB: BAOX 1Mo cuéty oT 1 70 8, may3a ot 1 1o 4, Beiox ot 1 1o 8.

Cneunanuct no xarxa-iore Bukrop BopoHUH pekOMEHAYET B KAYECTBE OUMILAO-
IIETO JBIXaHUs JUIsl 3alUThl OPraHu3Ma OT MPOCTYAHBIX 3a00JIeBaHUM, OBICTPON yTOM-
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JSIEMOCTH W YIYYIICHHUS CaMOYYBCTBHSI CIEAYIOLIYIO CXEMYy IbIXaHHs: BAOX — 4 cek.,
3aJepKKa — 2 CeK., BBLAOX — 8 CEK., 3aJiepkKa — 4 ceK. (T.e. BBIIOX U BIOX COOTHOCATCS
Kak 2:1); mpu TakoM JBIXaHWU OXXKMBAIOT caMble OTAaJEHHbIE JNETOYHbIE KiIeTKH. [lay3a
MIOCJIE BBIZIOXA TIO3BOJISIET TIOJTHEE OYUCTUTH JIETKHE OT MPOAYKTOB ra3000MeHa (3KypHal
«byns 3m0poB!» Ne 2, 1999).

«Pe6édunr» (J1.Opp, CIIA), nnu xonorponHoe neixanue (C.I'pog, CILIA): peskue
9acThIe TNIyOOKHE BIOXH MPH MUHUMAJIbHBIX MTACCHBHBIX May3ax .

CoracHo AbIXaTenbHON U 3ByKOBOM oABUKHOM ruMHacTike A.H.CTpenbHUKOBOM,
IbIXaHUEe, OCYIIECTBISIEMOE B COUCTAHHUH C JIEUeOHON TMMHACTHKOM, TAKOBO: OBICTPbIii
AKTHBHBII BI0OX CMeHsIeTCS MACCUBHBIM, 10 BO3MOKHOCTH, 0€CLIYMHBIM BbIIOXOM.
WHaue roBops, 4acTele BOJIEBBIE BIOXH, @ BBIAOX — KaK MOITy4dUTCa. TeMn — OIuH BIOX
B ceKyHay. /[pixarensbHas rumMHacTuka CTpenTbHUKOBOM, 1O €€ ke YTBEp)KICHMIO, 1IUIa
Bpa3pe3 ¢ yueHHEM HOTOB: IbIXaTeNIbHBIE YNPaKHEHUS MOTOB PEKOMEHIyeTCS BCErna
HAYMHATh 110 BO3MOXXHOCTHU C OoJiee MOJHOTO BBIIOXA; UX YIPOKHEHHE «PyOKa IpOB»
COCTOUT B OCHOBHOM M3 HHTCHCUBHBIX BBI0XOB. CTpEIbHUKOBA K€ PEKOMEHI0Bajia 00-
paTHOE — MHTEHCUBHBIE BIOXU.

[To cucreme K.IL.ByTeiiko: BIOX HETTyOOKHiA, TPOU3BOIBHEIN IO JIUTEIHHOCTH,
Tay3a MpOAOJLKUTENIbHAS (C KaXKIBIM Pa30M BCE YBEITMUMBAIOLIASCS ), BBIIOX HETTYOOKHIA,
pou3BoNbHEIA. CyTh METOAA B TOM, UTO ITOCTETIEHHO I1ay3a MEXAY BIOXaMH M BBII0Xa-
MH CTAHOBUTCS BCE MPOAOIKUTEINIBHEE, B COOTBETCTBUH € pa3pabOTaHHOM UM CXEMOH.

Mgl 3aMedaeM, YTO OTHOCUTENIBHOE YBEINYEHHE MPOJOKUTEIBHOCTH BBII0XA 110
CPaBHEHUIO CO BPEMEHEM BJloXa — contacHO MenbHUKOBY, HeyMbiBakuny, Pamayapaky
u BopoHnHy — Kak pa3 u cocTaBisieT, Ipu BcEM pa3HOOOpa3uM 3HadeHuil ot 2 mo 1,
B CpelHeM — YHCJIO 30JI0TOT0 OTHOIIEHUS, TO €CTh ~1,6. DT0O Xopolee MOATBEPKICHUE
MIPUHATOTO HaMU 3HaueHus. [lay3pl, eCTECTBEHHO, B IIEJIOM OKa3bIBAIOTCA KOPOUE pasa B
2 10 CPaBHEHUIO C MPOAOILKUTEIILHOCTBIO BIOXa (IIay3a Mepes BbIIOXOM, BEPOATHO, He-
CKOJIBKO JJIMHHEE M3-3a OOMbILeH JUINTETLHOCTH BBIIOXA, YEM BIOXA).

A BOT Kak 00 aKTe JhIXaHUS YEJIOBEKA TOBOPUTCS B TEOCODUHN.

«Kpaiine He0OX0AUMO OCO3HATh Ba’KHOCTH MPABHJIBHOTO JBIXaHHA. BIOX M BBIIOX
JOJDKHBI OBITH COpa3MEpHBI; OJJHAKO ceifuac (Hadano XX B. — A.H.) MexX1y HUMHU HaOII0-
JlaeTcs sIBHBINA ancOanadc. B GonbIIMHCTBE CydaeB YellOBEK JBIIINT, YTO HA3BIBACTCS,
peIBKamu. .. Kaxxnast MBICIE M KaXIblii UMITYJIbC BOJIM HMPOM3BOAAT U3MEHEHHS B JKU3HU
OZIHOTO WJIM HECKOJBKHX OPraHoB (pM3MYEcKOro Tena (denoBeka. — A.H.); Tak 4To AbIxa-
HUE, CONPOBOXKAEMOE BOJIEBBIM YCHITHEM, MOXET O3HA4YaTh JIHOO KH3HB, MO0 CMEPTh
IUTI MUJDTHOHOB MallbIX JKWU3HEH (OpraHoB, KieTok u T.a. — A.H.)... beccopHo To, 4TO
HEKOTOPBIE CaMble COKPOBEHHBIC HCTHUHBI CBSI3aHBI C JBIXaHUEM. .. YIIYOIEHHOE IbIXaHue
OTBIICKAET Ha ce0sl SHEPTUIO M TEM CAMBIM OCJIA0NISET CBSI3b MEXKAY (PU3NUECKIM TETIOM U
€ro acTpasibHOH opMOii, BpeMEHHO 0cBOOOXK/Iast 310 Temo» (Yuenne Xpama [78, c. 19]).

He 1O 11 mpoucxomuT U MpH 3BONIOLMH HAILIETO MUpPa — IUIOTHOTO, TO €CTh BCEH
Bcenennoii or MomenTa e€ bonsioro B3prsisa, koraa «BpeMeHHO» (Ha 11eTyto MaHBaHTapy,

* CM. KOHEII TJIaBHI.

™ Tlo-BMAMMOMY, HMEETCS B BHUIY «IIyOOKOE JbIXaHUE», KOTOPOE, 3aMETHM, IIO
NPOIODKUTEILHOCTH EPHOZIA JO0bIIE 00BIMHOrO U B cpeaneM B 1011 pas (1) Mennennee cepuey-
HOTO PUTMA, TO €CTh BXOJHMT BMECTE C HUM B «30JI0TYIO» LIENOYKY BCEIEHCKUX PUTMOB [92].
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ToyHee — MaxamaHBaHTapy) CTpouTcs pU3NUecKoe Tesio BeeneHHo, BRICBOOOXKTaeTCs U3
HETPOSIBIEHHOTO, COBEPIIIEHHO 3aKphITOTO 11l Hac CyOheKTHBHOTO MUpa? MeTaranakTika
(mabmomaemast BceernieHHas) MposBIISIETCS, BO3HUMKAs M3 CBOErO TawHCTBeHHOro Jlaiis-
LEHTPA, a C TOYKH 3PCHUS HAYKH POKIACTCS W3 CHHTYJISIPHOCTH.

[TozaumctByem u3 ognoit crateu (Kaprienko FO.11. «Ilpoucxoxnenne Beenennoit n
Kanauakpa-ranTpay) onucanue Toro, kak Jlanaii-Jlama, B 6ecene ¢ puznkaMu, mpoBOUT
napajuieh MEKIy COBPEMEHHBIMH KOCMOJIOTHYECKUMHE TPEACTABICHUSIMH U KOCMOJIO-
rueit Kanagakpa-TaHTphbl, oqHOTO U3 yueHud TrbeTckoro Oymam3ma («Kamagakpay nepe-
BonuTcs Kak «Koneco Bpemern»). CortacHO 3ToMy OyjiuiickoMy ydeHHro, Beenennas
MIPOU30IILTA U3 YACTHIl IPOCTPAHCTBA MO BIUSHUEM KapMBI OIIYIIAIONINX CYIIECTB U3
MpeabIIYIEero KOCMHYECKOTO KA (MPouL10ii ManBaHTapel. — 4.H.), 4TO U TIPUBEIO
Haity Bceenennyio k HaOmonaeMoMy Buay . BHauase ObIIM TOJBKO YaCTHIIBI TIPOCTPaH-
CTBa, W3 KOTOPBIX MO IEHCTBHEM BeTpa KapMbl (3aKOHA MPUYHMH U CIEACTBUM. — A.H.)
MOCTIeIOBATEIHHO BOSHUKIIN IEPBOTIEMEHTHI Bozdyxa, Ozus, Boowvt u 3emnu. Jlanai-Jlama
MPEINOIKUI, YTO CTAAUsA BOSHUKHOBeHUs1 Ozna cooTBeTcTBYeT bobiiomy B3psiBy
(MoxHO cKa3zarh, uTo Beenennas «pasropaercs»! — 4. H.). OH HacTawBag Ha TOM, YTO
Bcenennas He Momia NpOU30UTH U3 HUYETO, U MOATOMY CYLIECTBYET KAKOH-TO MOPOIUB-
et e€ cyocrpar (cyOcTaHIUs ), KAKOBBIM U SIBJISTFOTCS] YaCTHIIBI IPOCTpaHCTBa. Dusukwy,
¢ HUM Oeceqyrolye, 3asBUIIM, YTO HET SKCIIEPUMEHTANIbHBIX TAaHHBIX, TIOATBEPKIAFOIINX
TUIIOTE3y UMEHHO IyJbcupytoniei Beenennoit.

OnHako, «B paMKaxX CyIICCTBYIONINX (PU3UUCCKUX TEOPHIA MOSBUIACK-TAKHA BO3MOXK-
HOCTh pacCMaTPHBAThH IBOIIOIHIIO BCeIeHHO Kak 11e10T0, B TOM YKCIIC U B BHIEC HIMKJIH-
YeCcKOM MOZIETH POXKIACHHUS clieayrouieit BeeneHnoit mocie cxxaTus npeaplIy e, — Muier
MockoBckuii pusuk A.B.3yoko (cm. [punoxenue). — To ecTh MOKHO Aaxke modaHTazupo-
BaTh O BO3MOXHBIX MEXaHM3Max MPEEMCTBEHHOCTH B BOCIIPOM3BOACTBE BceenmeHHOM Kak
IEJIOTO M IBOIIIOLIUM MOHA/ KaK CBOEOOPA3HOTO “KBaHTA’ TOTOKA ATOM KOCMUYECKOH JKU3-
HU. JIpyrumu clioBaMH, BO3HUKAET TUIIOTE3a O [N100aJILHOM 3BoTI01uM MeTaBce/IeHHOI,
HAXOMAIICHCS B pycie HOBOH CTAHOBAIICHCS HAy4YHOW MMapauIMbl [I00AJLHOIO
9BOJTIOIMOHM3MA» . Ha OCHOBE MOMBITKH CHHTE3a COBPEMEHHBIX €CTECTBEHHOHAYYHBIX H
(hrocockuX MpeACTaBICHUH O CTPOSHUH MaTePUH U MPUPOJIC CO3HAHUsI, 3yOKO BEIJIBHU-
raet TumnoTe3y o EauHOM, SBISIONIEMCS NCTOYHUKOM OTpaskeHUs, co3HaHMs u Jlyxa Kak
HEOTHEMJIEMOTO CYIIIHOCTHOI'O CBOMCTBA MaTepuu. OCHOBOM TUIIOTE3bI CYKUT MPEATIOINO-
JKEHHE O CYLIECTBOBAHUU «JIOTMYECKIY MIEPBOTO YPOBHS MHOXKECTBEHHBIX CBOMCTB peaib-
HOCTH, «EIMHHUIIAMID) KOTOPOTO SABIITIOTCA MOHAObL . COITACHO TEOPETHIECKUM paboTam

* B moATBEpIKACHUN TAKOTO TIOJOKEHHS IPHBOIMM ciioBa Yuutens u3 becen ¢ E.U.Pepux:
Benukue niianeTHeie AyxXu npeapiayied ManBaHTaphl sIBIIOTCS CO3/1aTeNIMU Halllel Beenennoii;
«BO BpeMsl HOUM bpamMbl OHM CO371AI0T BECh TPaHANO3HBIN IUTaH Oyxymeir ManBanTapsl. Jla, oHn
BeayT no3o0p bpamen (17.08.1927 r; [4]).

" Cwm.: «Idemsducey» Ne 1, 2002. C. 59; Exerognuk «embduc-2002». M., densduc, 2002.
C. 171; «demstucy Ne 3, 2008; Exxeromank «embdpuc-2007». M., Jdenbduc, 2008.

*** Cm.: [moGabHBIH SBOMOIIHOHN3M — hrmocopckuii ananus. MH-T punocodun PAH; Ots.
pen. JL.B.®ecenkoa. M., 1994. http://www/auditorium.ru/book/4211/. I[lonos B.11., Kpatinrouenko
U B. To0apHEIA SBOTIONMOHN3M U CHHEpreTHka Hoochepsl. Pocros-Ha-/Jony, AIICH CKHI]
BIII, 2003. http://holism.narod.ru.
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3yOKo 0 KOCMH4eCKOil Mpupoae CO3HAHNUS, B3aUMOJIEHCTBIE €CTh BCEOOIIee CBOHCTRO,
BCJIC/ICTBME MCXOAHOTO EIMHCTBA BceX (POpM MaTepHu, «a TakK KaK pe3yabTaToM B3auMO-
JIEUCTBUS SBISETCA N3MEHEHUE COCTOSHUS B3aMMOAEHCTBYIOIMX CYHIHOCTEH, TO Cyllle-
CTBOBaHHE JIOOBIX OTHOCHUTEIHHO YCTONUUBBIX OOBEKTOB U SIBICHUI MOXKET OBITH TOJBKO
VX HelPePBIBHBIM BOCCO3IaHHEM, TO €CTh JII000€e ObITHE €CTh CTAHOBJICHHEY.

3HaYUT, TOBOPUM MBI, CHCTEMHBIE 3aKOHOMEPHOCTH, Kacalomuecs OBITHs
Mupa (a 3TO W BBISBICHHBIE HaMHU 30J70Thle CTpyKTypHas U PuTMuueckas MaTpHUIIbI
Bcenennoii [92], a Takxke npeacTaBiIeHHAs anee Tabnuna AHAIOTHI — KBaTepHED CO-
CTOSIHUH), «T0J0TpaguyecKi» BOCCO31aBasiCh BO BpEMEHHU U MpOcTpaHcTBe BeenenHoi
B LIEJIOM M Ha BCEX €€ MepapXWUYECKUX YPOBHAX, KaK pa3 M 00ECHEeYHBAIOT €i OJToe
CYLIECTBOBAaHUE, YCTOMYNBOE ¥ TAPMOHUYHOE Pa3BUTHE HA YPE3BBIYANHO JUINTENBHBIN
CPOK, IPUYEM C MEPCIEKTHBOM CBOCOOPA3HBIX «IEPEPOKICHUN» — «pEHHKapHaLUi»,
MIPUBOASIINX K IUKITUIHOCTH.

Haunboree >xe paHHee onvcaHue myJbcupymolleil BeeneHHoH, TaHHOE B CBSILCHHBIX
TeKCTax OyuIi3Ma, ClIeUaINCThI AATHPYIOT TpuMepHo [V BexoM. BooOitie roBopst, kocMoino-
THYECKUE TPEACTABIEHIS, O KOTOPBIX ToBopri [amnaii-Jlama, He SBIAIOTCS OOIIEIPHHSATHIM
U B Oyamusme, HO OH NMOmuEpKUBalL, uTo yueHne Kanauakpa-TaHTphl IMEET OYeHb BHICOKHI
craryc. OnHUM 13 €€ EHTPAILHBIX IPUHIIMIIOB SABIIAETCS KIaCCHYECKOE /ISl IPEBHETO MHUpPA
TOXXIECTBO MUKPO- © MAKPOKOCMOB (TaKke MerakocMoB) — Yenoseka 1 BeeneHHOI.

Ecmu Takoe CoOwiTre, kak bomnbioit B3peiB, ¢ ToukHu 3peHust GU3NKNA €CTh HEBU-
JAHHOW MOIIM CBOEOOPa3HBIN sI€PHBbI B3PBIB, CIOCOOCTBOBABIINI POXKICHHUIO ABYX
Jerdafmmx 6a30BBIX AIEMEHTOB BEIIECTBA — BOJOPOAA U TelHs (B IPOIOPIHY IO Macce
3:1), — TO MHOTOUHNCIICHHBIE «PEAKTOPB B HEIPaxX CBEPXHOBBIX 3BE3J, PACCESHHBIX BO
BcE Oonee yOBICTPSIIONINX CBOM Oer rajnakTukax BceeneHHOH, qany ®U3Hb 0CTalIbHOM 0a-
PHOHHOHM Matepuu — 3JIeMeHTaM, OoJee TSHKENBIM, CTOIh HEOOXOIMMBIM ISl Pa3BUTHS
3HAKOMOHN HaM OHOJIOrHUecKor (OpPMBI KU3HU. BHOBb M BHOBb YIPOYaeTCsl MBICIIb, YTO
HEMpPEpPBIBHO HIYIIEMY BO BPEMEHM MPOLECCY pacIIMpEeHHs MpocTpaHcTBa BeeneHHoit
COIMYTCTBYET TAKXK€E MPOIIECC TOPOKIeHUs (TIposiBieHUs!) BCE O0Jiee CIIOKHBIX XUMHUIE-
CKHX €€ DJIEMEHTOB, Yepe3 BO3ZHUKHOBEHHE OPTaHUYECKUX MOJEKYN U MX COEAHHEHUH,
MIPUBOAIIUI B KOHIIE KOHIIOB K POXKJICHHIO OMOJIOTHYECKH KMBOTO BEIIECTBA HA 36MHO-
MOJOOHBIX MJIAHETAaX OKOJIO COJHIIETTOJOOHBIX 3BE3.

W 5ta Benukas CBSI3aHHOCTD U B3aUMHas1 00yCJIOBJIEHHOCTb Mera-, MaKpO- U MUKPOMU-
pa, cremyromas u3 IpeBHUX YUEHUH U MOATBEP KAEHHAS aHTPOIHBIM IPUHIIMIIOM B HayKe,
00yCIIaBITUBACT €IMHCTBO BCEX MHOTOOOPA3HBIX «IBIXaHHUI» U «ITYJILCOB» BO BCeleHHO,
BKJIIOUas W IIaBeHCTByrOmuil — JXu3Hp camoii BeenenHo#t B mienmoM. OOMIHOCTE ke Xa-
PaKTepa HapacTaHUs U CHaja Pa3INMYHBIX (U3NUECKUX U (QU3HOJIOTMIECKUX TapaMeTPOB
— OBICTPOTO «BIOXa» M MEIJICHHOTO «BBII0Xa», MIO-BUANMOMY, TOKE JOJDKHA OBITH BKITIO-
YeHa BO BCIO OTY KapTHHY .

B npesnem Kurtae cunrtanock: ycTOWUMBOCTh cHCTEME NMPUAAET KaK pa3 MOABHK-
HOe paBHOBECHE, IPUYEM B PUTME JKU3HU «BIOX—BBIIOX»; W TOABMKHOE PaBHOBECHE
BO3MOXHO Onarofaps LleHTpy wiu BepTUKaIbHOHN ocH, coequnstonien 3emito ¢ Hebom,
TO €CTh UX CBSI3U.

* CommacHo 03/I0paBIMBAIOIIEMY JbIxaHuio 110 Metoanke A.H.CTpemsHHKOBOM, Kak pas
OBICTpHBIN BIOX HanOoee 3 (heKkTUBEH (CM. BBIIIE).
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Kak ckazano B JKuBoif DTrke, HaciemHuIle APEBHEHIIEH MYIOPOCTH, «IEPUOTIY-
HocTh KocMuueckoro JIpIxaHusi €CTb OCHOBHON 3aKOH», H 3TOT «KOCMHUYECKUI PUTM JIbl-
XaHUs yCTaHaBIMBAaeTCs Ha BCE BpeMsi MaHBaHTapb»; MaTepus ke, IOBTOPUM, BEUHA U
CTaHOBHUTCSI aTOMHO¥ (BEIIECTBEHHOM ) JIUIITH MEePHOTUIECKH.

CormmacHO TeocoCcKiM BO33peHUsM, B Benmnkom JIpixaHuu Mupa esidvixaue ecmv
spemsi Maneanmapul (TouHnee — MaxaMaHBaHTApbI), & 80bIXAHUE — ITO TIEPUOJT TTOKOS, OT-
JTBIXa MEXKIY TTPOSIBICHUSIMU — 8pems Ipanaiiu (Tounee — Maxarmpaiain, B 4eJI0BEISCKOM U
YKUBOTHOM I1apCTBaX — ITyOOUYaMIIIHiA COH, Ja)XXe CMEPTh Telna). Xaoc, Wik ThMa, HadYMHAIO-
mecs ¢ 0oJbIION OYKBbI, — BOT TO COCTOSIHHE, YTO COIMYTCTBYET, Kak cunTaercs, [Ipanaiie.
Ho uHTEpEeCcHO, ITO CIIOBO «Xa0C» MO-TPEUSCKA UMEET CMBICI 3eBaHusl (BCIyIIAHTECh B
3By4YaHHe), TO €CTh pe3Koro aoxa! BoT oH — kpyToit mogbEM TpaduKOB, OMHUCHIBAIOIINX
X0/ (ha3el POCTa HAMPSHKCHUS, CKATHS, TOJBKO MOCJE Yero HACTYNAeT OCTAHOBKA HA
COH, Y JIMIIH 3aTe€M — pacciabiieHre, paciupeHre, oTaada Bo BHe, 00pCTBOBaHUE — HO-
Bass MaHBaHTapa. 3uMa — 3TO TOXE IIpajiails Hallero coiaHedHoro ropa. Ilpupona cour,
Oyaro 6e3neiicTByeT. CrisT IepeBbsi, HACEKOMBIE, )KUBOTHBIE. Ho OompcTByeT uenoBek, 3a-
Kajsisi cBo¢ mpeObiBanme Ha 3emiie. A rme-to B ryomHax Hemposisnennoro, B [lpanaiie
Bcenennotii, He 3aceimaer Yeli-to He3nenHnit Pasym — AGCOIIOT. ..

Kousnanc Beesiennoit — 3aep:xka Beankoro Jpixanus, [panaiis

(rme Ha 3ape U CKBO3b COH CJIBIIIEH MAJIMHOBBII 3BOH...)

[IpouTém BHUMaTeNnbHEE CKa3aHHOE B YueHUM Xpama: « BcesreHHas pacmmupsiercs
B HayaJsie Maxa-lOru, nimn Benmkoro Beka («Beka bpambry, MaxamanBantapsl. — A4.H.),
101 OTHEHHBIM JibixanueM Jlyxa-Otia” u cakuMaeTcsi B KoHue 31oro Ilepuoxa mos 1pi-
xanuneM CyOcraniuu-Marepu”™. CTeneHb pacCIIupeHUS U CKATHsI 3a1aéTCsi 60KECTBEH-
HBIM UMITyJIECOM, HCXOJSIITAM U3 TIeHTpa Beer Kuzuam» [79, Ypok 189]. [IpocTpancTBO
ke «10 aeictus 3Byka-CiioBa HE CyIIECTBOBAJIO; OHO HAYMHAET MPOSIBISATHCS BMECTE
C UCTOP>KEHHEM IIEPBOM OTAENUBLICICS SHEPTUH, MPOJOJIKAST PACTH C KaXABIM HOBBIM
aToMOM €€ OCBOOOXICHMS, TIOKa HE 3aBEPIIUTCS MepBas MoJ0BMHA MaHBaHTaphbl,
1ocJie Yero ¢ BTATMBAHNEM 3THX BblJeJIeHHbIX JHEPIrUil IPOCTPAHCTBO TAKIKe Ha-
YHHaeT UCYe3aThy, — CKa3zaHo B Ypoke 120.

Ha nHam B3m1s11, 370 KitoueBble cnoBa. He kapThHa i pacluupeHus: MaTepuaibHOU
BcenenHotii (B HarlieM COBpeMEHHOM HAYYHOM MIOHUMAaHHH), & 3aTeM THIIOTETHYECKOe e€
cKaTue, Beayllee K KoJJancy — BHOBb K CHHTYJISIPHOCTH, onMcaHa YuunTeneM Mnapuonom
B TekcTe Yuenns Xpama eni€ Ha pyoexe XIX—XX Bexos, B Hadane XX, KOrJa UIeH I10-
JIOOHOTO Pa3BHUTHS MHPA MOTIIN TOIBKO 3apOXK/IAThCS B yMaX COBCEM HEMHOTHX YUEHBIX?
He o3nagaer i1 3T0 BeICKa3bIBaHHUE, YTO BTOpPas moJjoBuHa [IposiBiienns, To €CTh BTO-
pas yacTh MaHBaHTaphl, BKIIIOYAET B ceOs cxxatue BcejleHHO#, TeM caMbIM Tpenre-
CTByd nocnenyomieit cunrymnspaoctu B [Ipanaiie — mocae komnanca? Ilomnygaercs, yto
Benuxoe [lpixanue nmpu MaHBaHTape COCTOHMT HE TOJBKO U3 Brlioxa (B TepMHHOIOTHU

* «Ornennoe apixanue Jlyxa-Otifa»! He OHO Jiv 1 €CTh Ta HEBEIOMAs «TEMHAsI SHEPTUsD», O KOTOPOH
TOBOPSIT CETOAHS acTPO(MHM3UKH B CBSI3M C YCKOPEHHBIM paclidpeHrueM BceneHHOM, HauaBIIMAMCS
HpUMepHO 4yepe3 7 MipA jeT nocine bombioro B3peiBa, To ecTh Toxke 7 MIpS J€T Ha3aza?

™ «CyGcrannus-Matb»! He ona jn ects Ta camas ['paButanus, npursarusaromas B JIOHO
CBOE COTBOPEHHBIN, POXKIEHHBIA MUP?
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BOCTOYHBIX JOKTPHH), HO U U3 Broxa? A Ilpanaiis — 3to yxe He Bgox (kak oObrdHO
tpaktyetcs!), a OCTAHOBKA Benuxoro [prxanus nepex cienyromum Bermoxom? Kak
y Hac 3a/IepKKa AbIXaHus (MHOTIa N3yMIIEHHAS, paJoCTHast), OJaroTBOPHO BIHUSIONIAs HA
3JI0POBbE U HE OCTAaHABJIHMBAIOIIAsT (U3HOIIOTHUECKUE MTPOIIECChI, YTO MPOIOIDKAIOT UATH
MIOZICITYAHO, COXPaHss U OMEeHue caMoro cepaua. . .

3Ha4uT MUp ycTpoeH coxknee. Uro ecrin [TIPAJTIAM S u B camom niere 510 3AJIEPYKKA
ABbIXAHUMA TTOCIJIE BJIOXA, kak KpaTKas OCTaHOBKA YEJIOBEUECKOTO JIBIXaHHUS IOCHe
BIOXa Nepel BBIIOXOM? 3aMETHM, 4TO, HBIPSIA B BOXY, YEJOBEK A€NaeT IIyOOKMil BAOX
U Ha 3aj1ep:KKe abixanusi HpipsieT. (Tax Bcenennas «ueipsier» B Ilpanaiito!) B Takom
HaNpsDKEHUN IO AABJICHUEM JIeTde 3a/IepXKUBaTh AbIXaHHE, U 51 MOT MPOOBITH Oe3 BO3-
JyXa J10 4YeTbIpEX MUHYT», — MMIIET B cBOeU KHUre «OKH B OKeaHe» [47] yIUBUTEIIbHBIM
yenosek — CnaBa Kypuios, Bcro CBOIO KM3Hb CBSI3aBILIMM ¢ MOpeM. .. 3HauuT MaHBaHTapa
(nmm Maxa-lOra) Beenennoit Bkirouaer B cebs He TOJIBKO paciiupeHne—Brinox, HO moce
HeOOJIBIION 3aIepKKHU («IIepeKITIoueHusD (ha3bl) TakkKe U cxkarue—Baox, BIUIOTh 10 HOBOM
CHHTYJIIpHOCTH. B koHIIe uero Beenennas ncyesaeT Ha meprof OTHOTO Oe3BpeMeHbsl, 3a-
nepkuBasi cBo€ J[pIxaHue, HO TIOTOM OISITH HEOOXOIM 1 HACTYIIaeT OUUIIAOIIHN BhIIOX.
HacplmaeT npocTpaHCTBO OH XKMBUTENBHBIM «YIIIEPOAOM», KOTOPBIN MO-CBOEMY TSIKEIEE
TOpIoYEro «kuciaoponaa» Ha Baoxe.

[Iponomxas untate Ypok Ne 120, y3naém, uto ayxoBHbIi CBet (Co3HaHmMe) mpo-
sBisieTcss Mowplo 3Byka (Bosn); coemuHeHHe HMX HepaspbhlBHO, M CO3HMIATEILHOE
CnoBo-3BYK BBI3BIBAET «TpEIET» B Hauase MupoBoro nepuoaa — MansanTapsl. «CBer,
OTUTOZOTBOPEHHBIN 3BYKOM, oTAeiseTcs oT TeMbl [Ipanaiin, oH BcTpedaeT HAKOIJIEH-
HYI0 BO TbMe cHily CONPOTHBJICHHS, U B HAIPSYKEHHOM YCHIIUU IPEOAOIETH ITO CO-
MPOTUBIICHUE U3 TOTO e MOTCHIUAILHOTO UCTOUYHHMKA BBISBIISICTCS DHEPTUS UHepUUU'
... CBer 1 3ByK 0CBOOOAATCSA», TO €CTh Pa3AeNAT cBou (pyHKumMH. M1 B mpoMexyTke
Mexnay 3asepiieHueM lII nukmuyeckoro Kpyra u nHagamom IV Kpyra (pusnueckoro
BomtomeHust. — A4.H.), «B pe3yasTare B3aUMOACUCTBHUS M OOpHOBI BBILICYTIOMSHYTHIX
CHJI M JHEPTHi, B MPOCTPAHCTBE CO3MAETCS TO, YTO MOXKHO Ha3BaTh yHHBEPCAIbHBIM
MupoBsiM 3apoabimieM, win Muposbim Siinom». IMeHHO «co3uparenbHas SHEPTUs
3Byka [Doxara], Hecomasi CBETOM ... KOHJACHCUPYETCS U COXPAHIETCS B OCCKOHEYHO Ma-
JIO TOYKE, 0Ca’KAASICh B MIPOCTPAHCTBE...». B momoOHbIx Jlaiis-1ieHTpax u BO3ZHUKAIOT
Tena MarepuanbHoi Beenennoil. U ato — Hauano Beigoxa. Bpems paccsera. ..

Obparumcs k cxemaM Ha puc.10, a Taxke k Tabnuue Ananorui (cM. c. 230).

Bnox—c:xarue MOXXeT OBITh YpE3BBIYaHO KPATKOBPEMEHHBIM H TITyOOKHM, Iepen
IPaHIMO3HBIM KoJuTarcoM, yxonoM Bcenennoii B HeOvitue. To ecTh cooTHOLIEHHE Bpe-

" «...MHEPUUS ABJISCTCS OAHOM U3 MEPBBIX MHOTOPA3IUYHBIX (POPM SHEPIHH, TOIEHKALINX
BEISBIICHUIO B IIporiecce co3nanus [IpocTpancTBay. «CIIoBO “HHEpHHsA” HAMHOTO ONMKE BRIPaKACT
MIOHATHE O XapaKTepe TOH PHEPrHH, OT KOTOPOM MOTYT pa3BHBAThCS KauecTBa, MMEHYEMBIC
350M...» [79, Ypok 120].

Haxonnennyro 60 Tome (B CHHTYISIPHOCTH) cuny conpomuénenus (OTTanKuBaHus!),
BEPOSTHO, MO)KHO TIOHMMATh KaK JaBJIEHHE BaKyyMa, KOTOPOE MPEPBET CHHTYIISIPHOCTD, 3aCTaBUT
Bcenennyto pacmmpsThesi, HEB3Upas Ha TPaBUTAIMOHHBIE CHJIBI; OHM B HAIITY 310Xy CKPEIUISTIOT
BEIIECTBO HAa MEHBIINX MacmTadax, HO TOJABISIOTCS OTTAIKMBAaHMEM (Pas3NéT TajakTHK) Ha
MacmTabax MaKCHMaJIbHBIX.
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MeHH pacmupenus BeenenHoii u e€ cxxarus — BpeMeHu Brimoxa u Broxa (mnm Bpeme-
HU «YIJIepoJa» M «KUCIOPOIa», HITH «XOJIOAa» U «Kapa») — MOXKET OBITh M0 BEIHMYUHE
OTPOMHBIM KakK CJIEICTBUE HAPYIICHUS TUHAMUYECKOTO PAaBHOBECHUS MHUpPA MPH BO3BpPa-
IICHUH, CTATMBAHUN €0 B CUHTYJISIPHOCTb, B «CyObEKTUBHOCTBY [Ipaaiin. A TaM, Kak u
TIPH 33/IePKKe JIBIXaHU, TpeObIBaHNE OKa3bIBACTCS HEOMPEACTHMBIM 10 BpeMeHH. 1160
TaM HET HU IPOCTPAHCTBA, HU BPEMEHHU. .. 1 UMb «CO CTOPOHBI)Y — U3 IPYTOM TONTOXKH-
BYIIIEH BCEJICHHOHN — €€ TUIOTETUICCKUN KUTETh CMOT ObI HAOMIONATh «CBOPAYHBAHIIEC)
COCEIHEN BCEICHHOM, a ero Aajékue NOTOMKH — BOSHUKHOBEHHUE, NIPOSIBICHUE CIEAYIO-
iero e€ MaHBaTapHOTO IUKJIA [0 UCTEUCHUH onpeneaéHHoro nepuoaa. Kak Bo cHe: «u3-
HyTpW» MBI HE ONIyIaeM, CKOJIBKO MPOIIIO BPEMEHH, HO CTOPOHHHUE YaChl TTOJCKAXKYT.
1 3neck — «co ctopoHbl BunHee». HyxHbl BHemiHue MeThl, kKak Conxie u Jlyna — qist
3€MHOT0 OTCU&Ta BPEMEHH. ..

3ageprKka IBIXaHUS MOCHE BIOXA, HANO IyMaTh, OKa3bIBaeTCs (pyHIaMEHTAIHHOU
(hazoii mrodoro mukina. M ocobenHo Takoro, kak Benukoe /[pixanue, Onaromapst KOTOpOMy
BO3HUKAET U Ucue3aeT Beenennas, To ecTh nposiBisieTcs B beituu u yxoaut B HeGpiTue
cama JKu3nab. 1 Takoro, kak Harie 0ObIYHOE JBIXaHUE B 3eMHOU atMocdepe. A BCIKOMY
JIBIXaHWIO JJIS1 CBOSH peann3ainy B mocieayomei (hase (mpu Bbioxe) HeoOxonuma cyo-
CTaHIMS TeKyIIeH ¢a3bl (pU BIOXE) — €€ «KUCIOPO», B CAMOM IIUPOKOM CMBICTIC, Ha
BCEX MPOSIBICHHBIX IJIaHaX; OH €CTh CPEICTBO M OTBEUACT, HAIIOMHUM, IIEPBOMY «BHY-
TPEHHEMY IbIXaHUIO», TO ecTh [laTtomy Mpixanuto. «Kucimopon» Bcerma ocyLiecTBiIs-
eT «OKHcieHue», nHaue rosopst npuBoaut k TOPEHMIO. U kak MbI cuntaeM, MMEHHO
BHYTpeHHee ropeHMe (He TIeHHE!) «KHCIOpOoAa», 3aracaeMoro BO BTOPOH IMOJIOBHHE
ManBaHTaphl, CTAaHOBUTCS HEOOXomMMbIM HpH 3ajaep:kke JIpixanus — B Ilpanaiie.
W tpebyercs 310 mns co3maHus HE WHaue, kak [mana Oyaynmx nmoctpoenuit — Ozueti
Ilpocmpancmea (B TepMuHONIOTHN JKUBOM DTHKN).

Tak uto 3anepxkka Benukoro Jlpixanus nocie Baoxa, HacklaeMoro TOHYaUILuM
«KUCIIOPOJIOM», HaBEpPHOE, TpedyeTcs U sl BXokaeHUs B CyObEKTHBHBIN MHp, U JUIS
JaTbHEHTIero OJIaromoiyqYHOTo BhIXona u3 Hero B Mup OOBEKTHBHBIN — Ha Brimoxe.
3anepkka Hy>KHA U [Tl IPUOIIKEHUST K AOCOIOTY, MOYKHO CKa3aTh, JIJISl OTIBIXA U OT-
paboTKu cxeMbl OyayIiero. (Xopoiue HeIPsUTBIUKY, YXOsI BIIyOb, 3amacarTcs Ooee
«TOHKOI» CyOCTaHIMEH, 4eM BOJia, — BO3MLYyXOM — U JIMIIb TOTIA MPEHCIIONHAIOTCS OJia-
JKEHCTBOM HEBECOMOCTH. . .)

Briox ke ¢ ucnyckanuem 0oliee «TsHKENON» CyOCTaHIIMH, HEXKEITU «KUCIOPOI»
(y Hac mpu ABIXaHWH — YTIIEKUCIIOTO Ta3a), — 3TO MOTpYyKeHnue B Ooiee MIOTHBIC CIIOU
ObITHA, 5TO — ManBaHTapa, e€ HadanmpHas (aza — muddepeHnuanus, pacmupeHue,
POCT, KorJla BO3HUKAeT BO BcelleHHO# 0apuoHHOE BEIeCcTBO, HAaM 3HAKOMOE.

YauBuTEAbLHBIE CBOWCTBA AbIXaHUSA

MpbI TOBOpUIN O YETKOM JIBIXaHUH BJIOX—BBIZOX (MJIM BBIJOX—BIOX). DTO TaK Ha-
3bIBAEMOE «MAATHUKOBOE» JIbIXaHUE. I3 HOrOBCKON MPAKTUKU U3BECTHO «HE3aMETHOEY,
WA «BUOPAIIMOHHOEY, IBIXaHHUE, KOT/A «JIETKUE OCTAIOTCS HETIOABIKHBI WIIH TIOYTH He-
TIOJIBMKHBI M YYAaCTBYIOT B JIbIXaHUW HapaBHE CO BCEM TEJIOM (He MyTaTh C MOBEPXHOCT-
HBIM JIBIXaHHeM)», — Tak numeT CrnaBa Kypuinos B cBoelt kaure «OauH B okeane» [47].
OO0paruMcs K Hell.
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«IIpu mpaBMIIEHO BEIOPAHHOM PUTME JBIXaHHSI MOKHO TIOCTETIEHHO CTHPATh TPAHHILY
MEX/y BIOXOM W BBIIOXOM. Tello HaXoAWTCsl B BUOPALIMOHHOM pPEXHME, U B TOH YacTH
Tena, ¢ KOTOPOi HauMHAETCsl BAOX, BUOpanuu Oomee 3aMeTHBI. Ecin BBl HauMHaeTe BIOX
C TIAJIBIIEB HOT | MOCTETIEHHO BeNETE BJOJIb BCEH HOTH 10 caMoro Oenpa, TO Tam, e Ha-
XOIIUTCS CO3HAHME, TaM U YyBCTBYIOTCS BUOpanuu. Jlerde Bcero OHM ONIYIIAIOTCS B pyKax
M HOTax WM cpasy Bo BcéM Tene. [opa3no TpynHee ocBanBaTh BUOpALUK B TIO3BOHOUHHKE
Y BO BHYTPEHHHX OpPTraHax — Hy>KHO Hay4YHUThCS HE TOJIBKO JOCTaBaTh BCE TOUKH TeJia, HO U
YTOHYATh BHOpAIMK. DTO JOJTask U KPOTIOTIINBas paboTa TpeTher CTyleH! HOTH, Ha3bIBae-
Mas “TipaHa-ifaMa”, oT cjI0Ba “IipaHa” — 3HEPTrHs KOCMOCa, KOTOPOH IMTPOMMUTAHO BCE KHUBOE.
Ecnum tpsicyTcst pyku witi BC€ TEJ0o OT XOJOJa, CTpaxa Wil BOXKJIEIICHUSI, TO 3TO sl Ha3BaJl ObI
JIPOXKBIO, YTOOBI HE ITyTaTh ¢ BUOparwsMu. Korja HEMHOTO OCBOMIIb TEXHUKY BHOpaIu-
OHHOTO JIbIXaHHs, TO JOBOJBHO JIETKO JKYKKaTh BCEM TEJIOM, KaK IIMEIb, WIIH KYKKaTh B
TakT Mejonuu. Ha 3ToM ypoBHE BBl OCBOMIIM camble rpyObie BUOpaLny, a TiiaBHas padoTa
Briepenu. .. Hy)xHo noOuBaThCsl yTOHUSHUST BUOpAIWiA U JIepKaTh HOTOBCKYIO (hopMy Tak
e, Kak CIIOPTUBHYIO, TIOTOMY 4TO Oe3 MPaKTUKU OHa TepseTcsl, HO 3aTO M OBICTPO BO3Bpa-
IIAETCsI, €CJIM CHOBA HAYMHACIIIh 3aHUMATBCS .

«JlpIxarenbHble YIPaKHEHUS JIyYlle BBINOJIHATH B MO3€ MaaMacaHa WM, YTO YyTh
XyXe, B cuaxacaHa. UYToObl BEIMOIHUTH 103y MMaaMacaHa, MHE MOHA00MIOCh Mapy JIeT U
eI1€ CTOJIBKO XK€, YTOOBI HAXOAUTRCS B Hell Oe3 HanpspkeHHs He MeHee oyyaca. Cuxacana
CITy’KWJIA TIO30H OT/IbIXa, 9YTOOBI TTOTOM OIISITh BO3BpAIaThCs K magMacane. [Ipumepro Ha
JEBSATBHIH TOJ sI CTall MPHOIMKATHCS K TIIABHOMY JbIXaTelIbHOMY YIIPaKHEHHIO — He3aMeT-
HOMY AbIXxaHuio. KoHIeHTpaIwst BO3MOXKHA TONBKO Ha 0a3e ATOro JAbIXaHUsD).

Opnaxnpl, Oynyun o padote Ha ocHOBe OnbxoH, Ha baiikane, CaBa Kypuios uc-
IBITAJI COBEPILEHHO YAUBHUTEIBEHOE YYBCTBO, 00sS3aHHOE ABIXaHUIO U CBSI3aHHOE C JICBH-
Tarmueit!

«51 oOpaTun BHUMaHWe, 4TO BETEP YCHINBAETCS U ITPOBOA 332 CTEHOU TYIAT HHAYE
— IO TYICHUIO MTPOBOJIOB s ONIPEIEINsT cUily BeTpa. IIpoBona yxe He Tynenu, a Kak-To
MeTIN, CJIOBHO CTPYHBI THTaphl. JI€xka, s1 BOMEN B BUOPAIIMOHHEBIN PUTM JBIXaHUS U
HEMPOU3BOJBHO BCIYLIMUBAJICS B MEHHE MPOBOJOB, a 3aT€M CTall KYyXOKarb BCEM Te-
JIOM B TaKT 3TOMY 3BY4YaHUIO. BApyT co MHOH CTaio MpOUCXOJUTh YTO-TO HETIOHSATHOE.
Ilenne mpoBOOB BHI3BAJIO B TOJIOBE TOHYANWIITNE BUOpAIHH; Ka3aJI0Ch, YTO BUOPUPYET
Kaas Ki1eTka. B ciexyromee MrHOBeHHe BUOpAIMH YCTPEMIIIUCh BHU3 Yepe3 IIer0
M 3aXBaTWJIM BCE TENO YyTh-4yTh IpyOee, ueM B rooBe. Uepe3 HECKOIBKO CEKyH]I BH-
Opaunu Tema ctaixu Bc€ Oojee yTOHYATHCS W HAa CaMOW BEpXHEW HOTE MPEKpPaTHIIHCH.
Kakas-to Mmorydas cuna 6pocuiia MeHs BBEpX, U IIOJ ITOJI0 MHOM ncue3. 51 oka3zascs B
MOJIHOM HEBECOMOCTH ...

Henw3st 1 0TOXASCTBUTEH CUTYAITUIO, KOT/IA TIPU 0COO0M, BHOPAITMOHHOM JIBIXaHUH
B Clly4yae yTOHYEHHS OPraHr3Ma y YeJIOBEKAa BO3ZHUKAET COCTOSIHUE HEBECOMOCTHU B OKPY-
JKAIOIIEM CHJIOBOM ToJe (HalpuMep, TPaBUTAMOHHOM), CO CIEAYIOMIUM THUIOTeTHYe-
ckuM cimydaeM? Hexoropas BcelmeHHast 13 MHOXKECTBA IPYTUX HaXOAHUTCS (HE 00sM3aTeIb-
HO «OTPOMSACH», a B pe3ylibTare Crenu(@UIecKol IBONIOIHNH) B COCTOSHUN «HEBECOMO-
CTH» B HEKOM €JIMHOM I10JI€ TOH HcYe3arollle CBEPXTOHKOM CyOCTaHIINH, KyJa TOTPyKEHO

* Ho eciu co3Hanue He 6yz[eT COOTBETCTBOBATH BBICOKOMY HJI€aly, HUKAKasd HpaHaﬁﬂMa HEC
aact HCO6XO,HI/IMOFO OYHUIICHUA U BBICOKHX CHeﬂCTBHﬁ, Kak cka3aHo B Arau Hore.
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BCE MHOXKECTBO ITHX OOBEKTOB, TUOO XOTs ObI 3Ta omHa BceneHHas (puc. 11). MoxHO
MBICJIEHHO IPEICTaBUTh Ce0e TAaKyI0 «IIPOABUHYTYIO» BCEJICHHYIO, NMPOAODKAIOLIYIO
«apImaThy (JIydlle cKa3aTh — BHOPUPOBATh) C ONpeAeIEHHON YacTOTOH (IepruoaoM) co-
BEPIIICHHO HE3aMETHBIM 00pa3oM IS «COCEACKOro rmasza». M 3to Bemmkoe Jlprxanwe
HE3pUMO HampasisieT e€ B Oyayliuee. ..

Paccka3pIBaroT, 4TO HEKOTOpPBIE MOHAXU 3HAMEHHUTOro MoHacThips lllaonuue, mo-
CTHUTasi MPaKTUKy pabOThI C FJHEPTUAMH Yu (Y UHIYCOB — 3TO NPAHA), MOTYT YIPaBISThH
€10 U CHJIOI0 BOJIM YMEHBILIATh BEC CBOETO TeNa, BIUIOTH O BOCMAPEHNUs, KaK 9TO CIOCO-
OcH ObLT JlesiaTh OJMH M3 HEAABHUX HACTOATENICH 3TOro MOHACTHIps. Tak 4TO ApeBHUE
MIPaKTHKU Ha BocTOKe MOKa3bIBAIOT: IPEOIOTICHIE TPABUTALIMHN B IIPHHIINIIE BO3MOXKHO,
HO TOJIBKO Y YEJIOBEKa 3TO IPOUCXOANT B OIPEACIEHHOM BBICOKOM COCTOSIHUN CO3HaHUS,
CBSI3aHHOM C JIbIXaHUEM, U HE Ha rpyOoMaTepuaibHOM YpOBHE, a Ha ToHKOM . He o3Ha-
YaeT JIM 3TO, YTO M A BceneHHo# B 1enoM mogoOHOE BO3MOXKHO, KOTJa B IpoIiecce
cBoero J[pIxaHus oHa OKa3pIBaeTCsl B HanOoJiee TOHKOM CBOEM COCTOSIHHH, HAIIpUMeEp, B
[panaiie, kak Obl BHe JpIXaHUs — IPH €T0 3a/epKKe?

YcekopenHoe pacuiupernue BeesieHHol B cpeinnHoil ¢paze Beankoro Beigoxa

A Temepp 3amagumcs emé ogHuM BormpocoM. He Benmkoe nm meraBcenen-
ckoe Jlprxanme nedcTByeT B Hamieil BceneHHOW, BBIABIAA ceOS NMPUCYTCTBHEM «TEM-
HOW SHEprum», HeAaBHO OOHAPYKEHHOM 10 KOCBEHHBIM IpU3HAKaM acTpodu3uKamu?
OobHapyxeHue e¢ OyKBalIbHO MEPEBEPHYIIO BCIO KocMoioruio. imeeM B Buay yckopeH-
Hoe pacmupenue Beenennoii [45, 86]. KomoccansHoe KOTMYECTBO UMEHHO «TEMHOU
SHEPTUU», IO CYTH SIBIISSICH AaHTUTPaABUTALMEH, CIOCOOCTBYET COBPEMEHHOMY PacLIt-
peHuto Becenennoii. Ecnu npuHATh, 4T0 Hama MerarajakTuka IpH 3ToM Belabixaer u
YTO BECh 3TOT MPOIIECC ABIXaHUS B OOIIMX YepTax AHAJOTHYEH YeJ0Be4eCKOMY, TO
MO’KHO COIJIACUTBCSI C TEM, YTO HbIHE MpoxoanMas Beenennoii aza pa3BuTHs OTBE4aeT
Ype3BbIUaifHO ObICTpOMY €€ 3Tally Ha cepeanHe Bpigoxa, KOTOPbIH 3aKOHYHUTCS B AajIE-
KoM OymyIieM BCE jke HEKOTOPBIM 3aMeUIEHHEM TIepeNT 3aJIePKKOi B KoJIJIarce.

He uckmouero, 9to (akT yckopeHHs: B IPOJOIDKAIOIIEMCs pacliupenny BeenenHoit
MOXET  SIBISITCS. KOCBEHHBIM TIOATBEPKICHHEM OOIIEro cxoAcTBa ¢hopM TpaduKoB
(cm. prc. 9, 10), oImUCHIBAIOIINX XapaKTePHBIE TIPOIIECCHI IBIXAHMS, a TAKKE pa3HOOOpa3HbIC
(yke mepeurciieHHble) (U3NYECKUe MPOLECChl B KOCMOCE — NIEPEMEHHOCTh Oniecka 3BE3,
axtuBHOCTh Ha ConHile u T.1. Eciu Ha Bocxopsiel BeTBH rpaduka (BIOX) X0 KPUBOH Kak
OBl clIerKa BOTHYTBIN, TO €CTh TPAJMeHT mporiecca (yCKOpeHHne) Pe3Ko BO3pacTaeT Ha JTare
noxbEMa (Tepes caMMM MaKCUMyMOM), TO HAa HHUCXOISILIEH BETBU (BBIAOX) MPOLIECC TOXKE
HaOHpaeT CKOPOCTh, IPHYEM T7Ie-TO B CepeIMHE, 3a/I0MIT0 10 MUHUMYyMa (Touka S Ha puc. 9).
Boobie crian Ha rpaduke, 1Mo HaleMy MHEHHIO, MOYKET COOTBETCTBOBATH JUIsi BeeneHHoMH
riepBoii daze e€ MaHBaHTaphl — «pacciaOIeHUIO», MPOSIBIEHHI0 (PU3HYECKOro Mupa. A
OTKpBITOE YUYEHBIMH YCKOPEHHE B pacllpeHur BceneHHoH, npofomkaromeecs B TEUEHUE
MIPUMEPHO 7 MJIPJ JIET, TIOBTOPHUM, BIIOJIHE MOXET OTPAXKATh HEKOTOPBIN CepeAMHHbI 3Tan
e€ pa3BUTHUS — YCKOPeHHYI0 ¢a3y Bbinoxa, B KOTOpOil MBI U CYIIIECTBYEM.

* Jle3MHTETpaITiio BEMecTBa (TO €CTh MOSBIECHHE B HEM CHJI OTTAJIKMBAHMS), UTO CIIOCOOEH
ObLT genath TeHnansHbIH [ Kumn crnoit Bom cBoeit mcnxudeckoit SHepTun, HaBepHOe, MOKHO
OTHECTH K TOMY e Kiaccy sBieHui (xypHan «empduc» Ned(56)/2008).
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BhlTUE

eeweciBa u
IHepzu L

Puc. 11. Mysblpu-BceneHHble, BennbiBatowme B OkeaHe HebbiTvs Gnarogapst KOHBEKLMM BakyyMa
(cxema-thaHTasms). CornacHo naesm Hallero otedecTBeHHoro kocmorsora A.1.JlnHae, «BceneHHas B
LieNnom — BEYHO toHasi, cama cebsi Bocnpomns3BoasiLLias U3 “BakyyMHOM NeHbI” M MO3TOMY HecTapetoLlasi.
Mopaenstowas YacTb e€ obbEMa BCcerga HaxoamuTCs B COCTOSHUM CBEPXMITOTHOIO “KUMSALLEro” BaKyyMa
(HaMHU3LLIEro AHEPreTUYECKOTO COCTOAHNSA hranyeckmx nonen. — 5.H.),  u3 3Toro CocTosHUA uspeka
oTAEnsATCA “Ny3bipn”, KOTOPbIE Pa3BMBAKOTCH B CUCTEMbI, NoAo6OHbIe Hallel BceneHHomy

Takum o0paszoM, crpaBemuBO Aymarb, uto Cosgarenu BcemeHHoW mocTymaroT
9KOHOMHO W MYJIpO, KOT7Ia, BOIUIONIAs 3aMbICell B IeHCTBUE (DM3MUECKUX 3aKOHOB, (hpak-
TanbHO (TIOmMOOHO) oToOpakaror oOmmii IlmaH Ha ero BCEBO3MOXKHBIE YaCTHBIE IPO-
sBieHus. [10TOMy HEyAMBUTENBHO, YTO (OPMBI KPHUBBIX (IpaduKoB), OMHCHIBAIOIINX
TOT WJIM MHOH Ipolecc, B TOM WM APYroM MaciiraOe MOBCIOAY B CPEJHEM HWAECHTUYHBI:
peanuzyemcs Obicmpblii 631E€M U MeOLEHHbLL CNAO, COCOUHEHHBIN O8YMS 3A0ePHCKAMU
(6 Makcumyme u 8 MUHUMYME) KAK «OCIAHOBKAMUY NPU CMEHE PeNCUMO8 NOBEOeHUs 8 YUl-
ke (TakoBO U «CTOSIHHE» MasTHHKA IIPU €ro KojaeOaTeIbHOM JBWXEHUU B JIBYX HaUBBIC-
MIMX MOJIOKEHUSX). B IpIxaHuu yenoBeka OHM HMEHYIOTCS «MUKpO3aAepKKkaMm». B urore
HaCUMTHIBAaETCs YeThIpe (Da3pl B IT0OOM 1MKIIe MyAabcauid. OTTOro, Kak Mbl 3HaeM, JIBOM-
Hasl IUXOTOMUsI, WM YBOCHHAsi OMHAPHOCTh (KBaTepHEP, YETBEPHLA, TETPA/Ia) UCIIOKOH
BEKOB aCCOLMMPYIOTCSI IMEHHO C YCTOHYMBOCTBIO U ONPEACTIEHHOW 3aKOHUYEHHOCTBIO B
(uzrueckoM Mupe (HanmpuMep, YeTHIPEXMEPHOCTh HAIIETO MPOCTPAHCTBA-BPEMEHH ).

Tax ¢opma, ABJISISICH CIEICTBUEM, CIEAOM COLEPXKAaHUS, PACKPBIBAET €r0 Ul Hac,
HaMevaeT ITyOWHHbBIC aHAJIOTHH, Napajuleidd. TeM caMbIM IOJCKa3bIBACT, YTO BCE MPO-
uctekaet u3 Exgunoro Mcrounuka. OH CIOBHO psAZOM, HO pasmIsfeTh U MpusHath Ero
HerpocTto. 160 nenas mepapxus TOHKHX IIaHOB cToMT Mexkay Hum m mamu. Crout
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IIOYTH HETIPO3PauyHOW CTEHOMW, CIOBHO KOJIOJA KapT, KOTOPYIO HHKaK HEJb3s TaCOBATh.
BriBepeHHOI Yepenoii CIycKaroTcs KHU3Y YPOBHH MHPO3JaHus, Bc€ Ooliee YIUIOTHSICH,
BXOJsl B HaIll MUp pusndeckux nposinenuii. 1 orcrona, ot Hac, McToku yke CToNb Ty-
MaHHBI WM BOBCE HEPA3IMYMMBI, TaK «3aIbUICHBD), YTO BBIVISIAT HECKOHYAEMO Pa3HO-
00pa3HO B HOPOXKACHHBIX UMH (DOpMAax M SBICHUSIX.

Tpener — BUOpauuu — pUTMBbI

W BHOBB MBI BO3BpamiaeMcsi K MOHATHIO ThbMbI (C OONBIIONH OyKBBI), KOTOpas CO-
otHocuTtcs ¢ [lpanaiieit, ¢ ¢azoit 1o Bonmpimoro B3peiBa, nim, cornacHo HaMM Hpea-
CTaBIICHUSIM, — C 3aJiepkKoil Benukoro JpixaHus nepes HOBbIM BbIJIOXOM B ClielyIolIen
Mansantape. O ewé He NposiBICHHON CTaauu B cTaHlax J[3uaH cka3aHo Tak [23, c. 87]:
«Tpemer pacnpocTpaHsaercs, Kacasich CBOUM CTPEMUTENBHBIM KPbUIOM (OJHOBPEMEHHO)
Bceit Beenennoit u 3apossiia, mpeObIBaromero Bo TbMe, KOTopas OBIIIUT (IBHKETCS)
Haj gpemuominmu Bonamu Kusuuy. 3aeck «BeenenHas» He o3HadaeT «KocMocy, unu
mup ¢opm, HO Oecopmennoe IlpoctpanctBo (Ilapabpaman), Oyaymiuili MPOBOAHUK
Bcenennoit, KOTOpol emié MPeNCTOUT TPOSBUTHCS. 3apOJBIII, OymMydr BEUHBIM, TPE-
cTaBisgeT coboii HenuddepeHIIMPOBAHHBIE aTOMBI OYyIyIlell MaTepruu; OH €IUH C dTHM
IIpoctpanctBoM. «Tpenem» coomnocumcs c¢ Touxou, mo ecmv ¢ Henposenenuviu
(Ilepsvim) Jlococom, KoTAa OOBIYHOTO BPEMEHHU W TIPOCTPAHCTBA €IIE HET.

«TrpMa, Kak mpaBmIIO, O3Ha4aeT ToNbKo HemosHanHyro BceoOmHOCTh, miu AGCo-
moTHOCTE. [IpoTtuBonocrasnennsiit Beunoii Teme Ilepsriit Jloroc, koneuHo, ectb CBeT;
MIPOTHUBOIIOCTaBIEHHBIA ke BTopomy m Tperbemy IlposiBnennsiM Jlorocam, Ilepseiii
Jloroc ectb ThMa, Torma kak nociennue — Crer» [23, c. 88].

«ITocnenuuit Tpener» HauMHaeTcs emé BHe BpeMEHHU U mpocTpaHcTBa (pusmuue-
ckoif Becenennoit. — 4. H.) u 3akaHumBaeTcs ¢ nosisiaeHueM [Ipoasnennoro (Tpetsero)
Jloroca, korga BpeMs U MPOCTPAHCTBO BO3ZHUKAIOT, TO €CTh HAYMHAETCS MepPUOIAnYe-
ckoe Bpemi. [luddepeHnuanus ke HaYMHACTCS C JaTeHTHON MupoBoit Meiciu nipu
nosiBnieHnn emé Broporo Jloroca u moiaydaer cBOE MOTHOE BRIPAXKECHHE (CTAHOBUTCS
«CrnoBom» BO TUIOTH) ¢ TosiBIIeHHEM Tolbko Tperbero Jloroca [23, c. 78]. Tak 4urto B
MOJTHOU Mepe, MOXKHO CKa3aTh, I depeHnnanus pa3BopayuBaeTcsi C BOSHUKHOBEHUEM
puUTMOB — Wi 6marogaps uM, To ectb BUBPAIIVSM pa3noro BpemMeHHOTO MacmiTada.
Wx pe3oHaHCHI, cieyeT JyMaTh, KaK pa3 U CHOCOOCTBYIOT MTOCTENEHHOMY KacKaaHOMY
YIJIOTHEHUIO TOHKOW Marepuu u (JopMOOOPa30BAHUIO B «y3JIaX» MHOTOJIMKHX MHTEP-
(epeHIIMOHHBIX KapTHH, CO3JIaHHBIX HAJIOKCHUEM DPA3JInYHBIX BHOpanuii. BeposTHo,
HMEHHO 3TO ONKCAHO B YueHuu Xpama [77, c. 318], cuMBOIU3Upys Nepexol OT 1yXa K
Marepuu B MaHBaHTape.

[lepssie Tpu Mmarudecrannn boxxecterno# CyniHocTH (MpuHIMIIB ATMBI, byiaxwu,
Mamnaca) marepuanu3oBanbl Moibio @oxara (Kocmuueckoro Dnexrpudectsa). Mepapxust
Hxuanu-bynn n [{xuan-Koranos (Benunkux JyxoBubix CymHocteit, Co3nareneit @opMsr)

* Muposoe Siiiio — mepBasi ctagusi MPOSBICHHS, «HeAU(GHEPEHINPOBAHHAS [IEPBHYHAS
Marepus, B KOTOPOW >KM3HEHHBIA TBOPUECKHI 3aponbllll MOJYYaeT CBOM MEPBBIM TyXOBHBIN
AMITYITBECY. DTO HEPYITUMBIH ATOM, KBHHTICCCHIIHS BEIIECTB, 3T0 UpeBo Oyaymielr BeeneHHoid,
9TO0 BBIpaxkeHHE AOcCTpakTHONH DOpMBI — OHa €cTh IEepBOE NposiBIeHHE Jlyda, HCXOASIIETO M3
HenTpansroit Toukn (Jlaiis) [23].
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YOpaBisieT Pa3NIuYHBIMH BHAaMH BuOpannii. BuOpammn boxectBennoit CymHocTH
(hopMUPYIOT TIEPBUYHBIH YpPOBEHb MPOSBICHHON CyOCTaHIMH, WJIA COCTOSHHSA, —
Axamy”. JleiictBre doxara yCTaHABIUBAET B HEH OINpEIEIEHHbBIE YPOBHH (COCTOSIHUS).
IToHu:KeHUe cTenmeHH BUOPAIMIl aKamM4IecKoi cyOCTaHIINK PUBOANT K (HOPMHPOBa-
HUIO cyOcTaHIMK d(pUPHBIX TUIAHOB, B XUPHBIX — aCTPAIBFHOTO U (PU3UIECKOTO TIIIaHA,
TO €CTh MaTe€pHUH HaIIeTo ypoBHs. PoxaeHne MaTepuy NpoOUCXOANUT B pe3yJIbTare nocTe-
TIEHHOTO MTOHIKEHHs BUOparuii exnHoro ogHopoxaHoro 1lnana, unm cocrosHus myxa, —
ot ayxa 1o Marepun. («CMepTh ecTh CIIeCTBIE U3MEHEHHIA BUOpAIINii Bcel cyOcTaHIH
(uznueckoro Tenax.)

Cger ucxoaut u3 TbMBI, Kak TOMBKO MPOOBET "ac asns nepBoro [Ipossrnenns (mist
Bonpmoro B3peiBa — ckaxkem Mbl). CBET €CTh IepBasi MOTEHIIUAIBHOCTD, MTPOOYKIat0-
masicst U3 Touku Jlaita; oH cmanosumces cunoi, «npedcmagnsnsn codoll nepeyro eudpayuio
Heoupepenyuposannol mamepuu, KOTopasi B pe3yJibTaTe 3TOr0 CTAHOBHTCS OOBEKTHB-
HOM U MepexoauT Ha IJIaH, ¢ KoToporo HaunHaetcs [IposiBnenue» [23, c. 52].

Tak 4To, KaK crpaBeJJINBO yKa3aHO B YueHuu Xpama [77, c. 323], BuOpanuu xaxk
pa3 v OCYIIECTBISIOT «JIbIXaHUE», a OHO Ha BCEX MPOSABICHHBIX YPOBHAX CPOJHU KaTero-
PHH «OKEITaHue» — JKeJNaHuIo )KuTh! BoT mouemy «/Ipixanne coznaét o0passl, a pokIeHHE
00pa3oB, B CBOKO ouepe/ib, mpolyxnaeT pixanue» [77, c. 329].

CornacHO IpEeBHUM HCTOYHHKAM, a TaKXe JTHEBHHKOBBHIM 3ammcsMm E.U.Pepux,
«nepuogu4HocTb Kocmuueckoro [IpixaHusi ecTb OCHOBHOM 3aKkOH», U KOCMUYECKUN
puT™ [IpIXaHNs «yCTaHaBIMBAEeTCs €AUHBIM Ha BCE BpeMss MaHBaHTapb». B pesynsra-
Te, «BCE CYLIECTBYIOIIEE B MPOCTPAHCTBE IBOIIOLMOHAPYET B CIIMPATbHO-IIUKINIECKOI
myJabcauuu >ku3HU. Ilynbcupyer arom, MynbCUPYET CEpALE B PUTMAax HapacTaHUS U
yOBIBaHMsI, B SIBICHUSX SBOJIOLMH U WHBOMIOUWHU. Benmukomy 3akoHy puTMa MOAYUHEH
BECh MPOSBJIICHHBIN KOCMOC, a TaK)Ke U KU3HU OTAENBHBIX CYIIECTB, YEIOBEKa U LENbIX
HaponoB. Bcé coBepiraercst B paMKkax 3aKOHa, KOTOPEIH sBIsieTcsl (OpMOil BBIpaKeHHS
KM3HH. ..», — cKa3aHo B «'panax Aram Hormy», B 1960-x — nauasne 1970-X, MOTydYeHHBIX
u3 Bricokoro Mcrounuka gepe3 b.H.Adpamona [1].

Bot mouemy wacrora cokpalieHus: CepAe€YHON MBIIIIIEI (4acTOTAa ITyJbCa) U 9acTOTa
JBIXaHUsI, OUCHb SIPKO XapaKTEepU3ysl COCTOSHUE OPTaHOB KPOBOOOPAILICHUS U JBIXaHHS,
SBIISIIOTCS TIOKA3aTeNIIMU 30POBbs YeloBeKa. J[pIxaHue — 3T0 OJHO M3 HamboJee BaX-
HBIX TPOSABIICHUH XKU3HU. U NecTBUTENBHO, O3 ellbl YeIOBEK MOXKET OOXOAUTHCS JI0-
CTaTOYHO JIOJIT0, OKOJIO Mecsa, 0e3 Boabl — 3—4 nHs, a 6e3 Bo3ayxa — Jimiib 1,5-2,5 mu-
HYTBL. [IpIXaHKe HEeMOCPENCTBCHHO BIUSET HA COCTOSHHE pa3yMa U (PU3NYECKOro Tela.
XapakTep HaIllero NPUBBIYHOTO JIBIXaHHS €CTh Halla cyap0a. ClenoBarenbHO, IbIXaHue
SBJISIETCSI CYIIECTBEHHBIM BCIIOMOTATEIbHBIM MEXaHU3MOM B TapMOHU3AIIUH HaIlIeH KH3-
HU Ha BCEX YPOBHSX.

B Yuenun Xpama [76] B Ypoke 35 TOBOPHUTCS O KyNBType ABIXaHUs, HEOOXOMH-
MO 4YeJOBeKy Ui MPaBWJIBHOTO OYMIIEHHSI KPOBH KHcIOopoaoM. VimeeTcs B BUIy He
TONBKO (PU3MONOTHYECKUH ypOBEHb, HO M pPa3BUTHE 00J€€ TOHKUX IMPHPOTHBIX CHII.
PexoMeHnayeTcst co3HaTeNbHO BHIPA00TATh MPUBHIUKY IIYOOKOT0 1 PUTMHYHOTO JIbIXa-

* Coracuo E.I1.Brasarckoii [23], Akarira —sto [epuunsiii Ceet; boxkectBennoe Co3HaHwe;
Bcemupnsnii (boxxectBeHHBIN) Pasym, orpakénnsrit B Bomax [IpoctpancTBa, mmm Xaoca, 910 U
ectb Actpanbublid CBet, niu 3epkaiio, otpaxatouiee Bricumii [1nan.
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HUS, KOTOpoe «OyaeT crocoOCTBOBAaTh Pa3BUTHIO B COJTHEYHOM CIUIETEHHH CEpoil Ma-
TEpUH, HAXOMIIIEICS B HACTOALIEE BPEMsI B CIISIIIEM COCTOSIHHUM ... €CJIM KPOBb JI0CTa-
TOYHO oOoralieHa KUCIOPOAOM, a cepasi Macca MO3Tra M COJTHEUHOTO CIUIETEHUS! BIIOJIHE
pa3BuUTa, TO MPOUCXOJMT MOCTEIICHHOE PaCIpeAeTICHHE 3TOTO CEPOro BEIIECTBA IO JIPY-
MM OpraHaM, U B HaJuIexallee BpeMs Y)Ke BCE TeJI0 HAaUMHAET PearnpoBarh Ha JII00YI0
MEHTaJIbHYIO BUOPAIIHIO, CTAHOBSICH B KAXKI0H CBOEH YaCTH HACTOSIINM MBICIUTEIEHBIM
UHCTpYMeHTOM. M Tora Bce BO3MOXKHOCTH YBEIMYHBAIOTCS IECATHKPATHO, & )KU3Hb CTa-
HOBHUTCSI YK€ HE TSHKKUM OpeMeHeM, HO BEJIMKOM NpUBHIIETHEH 1 OnarocioBeHuem». Yto
K€ KacaeTcsl HACTOSILEro BpEMEHHU, TO Mbl OTPaHUYMBaEMCS JIUIIE CYry0o (QU3NIecKoi
(dyHKIMEH PaBUIILHOTO JIbIXaHus [76, ¢.122].

3nech HaIO OTMETUTH, YTO YIOMSHYTOE paHblle «BHOPALMOHHOE)» JbIXaHHe (IIPUBO-
Jsiiee Jake K COCTOSTHUIO HEBECOMOCTH) OTIMYACTCS OT TaK HAa3bIBAEMOTO «TIIyOOKOTO.
[Mocnenuee, npy onpeIenEHHBIX HABBIKAX 1 IyXOBHOM Pa3BHUTHH, TO-BUANMOMY, BBITTOIHSICT
YHYI0 QYHKIMIO (HE «YHOCS B HEBECOMOCTB), O0jIee KI3HEHHO BOCTPpeOOBaHHYTO, HO TOXKE
TMO3BOJISIFOIIYIO BCEM TEJIOM, BCEM CBOMM CYIIECTBOM FAPMOHHYHO CIIEZI0BATh HEOOXOIUMBIM
TpeOOBaHUSIM, CIIOCOOCTBYS «IIOJTHOMY MEHTAJILHOMY BOCIIPUSTHIO». B 3T0#t CBsI3n nprMe-
YaTeJIbHO TaKoe BbICKa3bIBaHKE MaxarM o ITyOOKOM JbIXaHMH YEJI0BEKa, CIOCOOCTBYIOLIEM
pa3BUTHIO ero «ToHkoro» Tena: «[lomymaiite, A7 4ero HyXHbl TTyOOKUE AbIXaHHS U TIO-
YeMy C HIMH CBSI3aHBI HEKOTOPBIe OTHU? [71y60K0e Obixanue 3ampazusaem oonacms Jawiuy
(12.03.1929 . [4]). [TosicauMm, uTo B Yariie (cepieqHO YaKpe — a 3TO yKe TOHKOE TeJI0) po-
HCXOANT HAKOTUICHHWE UHANBUIYaJIbHOCTBIO OIBITA TTOCTIE KaKOTO BOILIOICHHSI.

YeTbipe TAKTA IbIXaHUS

CoBeplleHHO OYEBUAHO, UYTO JIbIXaTeIbHBIN Mpolecc — He AByxTakTeH. C Hamei
ToukH 3penus, on onpenenénno YETBIPEXTAKTEH na Bcex ypoBHAX M MacmTabax
npossieHnd. Hemanosaxuo, uto B Cy JIKOK-Tepanuu, NpHUILEAIIEH HENaBHO K HAM U3
SAnonnn n B XX Beke TaM pa3paboTaHHON (Ha OCHOBE JPEBHUX YUCHHH ), IbIXaTCIbHbIC
JIBWKEHUS TOXKE HE JABYXYACTHBI, a JETATCS Ha BAOX, BBIAOX U May3bl MeKAYy HUMM!
3Ha4YWT, HAIl TOAXOZ CIEI0BAJ II0 BEPHOMY ITyTH.

[TpuBeném kparkoe M3JIOKEHHE ITOW Tak Ha3zbiBaeMoll « TpUHHUTApHON MOIenm»”
npodeccopa [ak Uxe By co cioB M.M.CMmupHOBOH — Iieiarora, XyJ0)KHUKa, HHCTPYK-
topa no Taiuzu, unena Coro3a nucareneit Poccun.

Heiimo — 3anepxxka npixanus, [ emepo — BIOX, [ 0M0 — BBIIOX, a JIbIXaHHE, B KO-
TOPOM BJIOX, BBIJIOX U Iay3a MEKIYy HUMU IPHUCYTCTBYIOT B MHTEIPUPOBAHHOM BUJE, —
Heiimpo. Helito-gpIxanue — 3T0 OOBIYHBIN JETKAN, TIOBEPXHOCTHBIM CIIOCOO JBIXaHUA.
Ucnonesyercs npu meauranuu. [erepo-npixanue, KOraa BIOX NTyOOKHH W AJTHHHBIN, a
BBIZIOX — JIETKWA M KOPOTKUH. DTO JOBIXaHUE €CTECTBEHHBIM O0pa3oM BO3HUKAET, KOT-
Jla BOPYT IIOBEET CBEXXUI BETEP WM YyAECHBIN 3amax, TU00 HaZeKAbl TOTOBBI COBITHCA.
Takoli THIT JBIXaHUsI CIIOCOOCTBYET BOSHUKHBOCGHHIO HOBBIX MJIEH, MOBBIMIAET SHEPTHUIO,
paccenMBaeT HETaTWBHBIC MBICIH, OOJerdaeT OOJe3HH, YCKOpSET NelieHHe KIETOK, CTH-
MynupyeT pocT. OHO HE OCTaBIIIET MeCTa 3aCTOI0, HE MO3BOJISIET MEIUIUTH KaK pasyMmy,
Tak u teny. [Ipu T'oMo-abIXaHUM — BAOX IMOBEPXHOCTHBIA U KOPOTKHM, a BBIIOX — IIIy-
OOkl W UIMHHBIN, KaK OyITO MBI TSHKKO B3abixaeM. Korma B pe3ynbrare MOBTOPHOTO

) ((TpHHHTapHOﬁ)) IOTOMY, UYTO SaHCﬁCTBOBaHLI TPHU TUIIA ITPOLECCOB: BAOX, BbIAOX, MAY3bl.
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nercTBrus ['oMo-(hakTOpOB HAKAIUTMBAIOTCS OOJE3HEHHBIC OITYIICHUS II€YaIH, TPEBO-
TH, HETOJIOBaHUS, BOSMYIICHHUS, 9yBCTBO OOUABI, | OMO-/IbIXaHNE BO3HHUKAET, YTOOBI UX
pactBoputh. [IyOOKOE W AJMHHOE JBIXaHWE, IPU KOTOPOM BJIOX PaBEH BBIIOXY, — 3TO
HeifiTpo-npixanne. OHO yBENWYMBAET KUIHEHHYIO EMKOCTh JIETKHUX, aKTUBU3UPYET BCE
YaCTH TeJa, BKII0Uas KJIETKH; 000CTPSIEeT YyBCTBO PEATbHOCTH M OTHOBPEMEHHO yBEIH-
YHBaET PabOTOCIIOCOOHOCT; pa3yM CTAHOBUTCS OJIATOTBOPHBIM, a TEJIO — 37J0POBBIM.

VipaBiss JIbIXaHUEM, Mbl YUUMCS YIIPABIATH CBOUMH SMOLUSIMU U MBICITISIMH, OY-
0K ¥ TEJIOM, CYIb0O0H U OTHOIIIEHHEM C OKPYKAFOIIUM MHPOM B TIPOIIJIOM, HACTOSIIEM
u Oymymem. YenoBek, ecitu )KUBET PaBUIIBHO, TO XKHUBET B putMe [[pixanus BeeneHHOM,
omryias e€ Baoxu u Beijoxu B cMeHe BpeMEH roja.

Camoe uHTepecHOe MPOMCXOIUT Ha 3a/Iep:KKe AbIXaHus1. B 3TOT MOMEHT MbI 0UeHb
0JIM3KH K TOHKOMY IIaHy. BecHoli mprpoaa AesiaeT pagocTHBIN BIOX, 2 BO BpeMs JleT-
HEro COJIHIIECTOSIHUS 3a/lepP:KUBaeT CBOE abIxanue. Hanbombimas 61M30CTh K TOHKOMY
IUIaHYy JEJIaeT BEPOSITHBIM uyaeca. B Houb Ha mpa3nHuk MBana Kynanbl, 4eiiCTBUTENBHO,
MO)KHO HAWTH KJaJ, TOJIBKO JIJIsl BaC Ha 3TOM MECTE 3alBETET MANlOPOTHUK, KOTOPBIA B
OOBIKHOBEHHOMW CHTYalliu HUKOT/IA He 1BeTET. Karonmmueckoe PoxiecTBoO B 3TOM CMBICIIE
OnIKe K KICTHHE, YeM IPABOCIIaBHOE; Ha 3a/ISPKKE JIBIXaHUS 3UMHETO BBIZIOXA MTPOUCXOIST
PoxnecrBenckue uyneca. HoBorogHee HaCTpOEHHUE, C €10 OKUAAHUEM UYJIEC, YHUKAJIBHO U
oJie3HO. [IpIxaHue B 3TO BpeMs caMo€ LEIUTENbHOE, U HUKTO HaM HE MEIIA€T UMETh TaKOe
PazoCTHOE U YMUPOTBOPEHHOE JIBIXaHHUE U BO BCE OCTAJIbHBIE THU FOAA.

Mg 3ameqaeM, uro HeiiTo-npixanue (MOBEpXHOCTHBINA CIIOCO0O IBIXaHMS, MCIIONb-
3yeMbId MPU MEIUTAINHN), BOBMOXKHO, KaK pa3 M MpeodpaszyeTcs Npu HY)KHOM OIIBITE B
«BUOpaIMOHHOE». YTO ke KacaeTcs MPUBEIEHHBIX HAMHU TUITMYHBIX IPa(UKOB OBICTPOTO
momrbEéMa W MEIUICHHOTO CIajia pa3IMdHbIX MPUPOIHBIX XapaKTEPUCTHK, KaK aHAJIOTOB
[IUKJIa JABIXaHUs, TO OHU HE OTBEYAIOT OYKBAJIIEHO HU OJHOMY M3 YETHIPEX BUIOB JIbIXa-
HUM, ONMCAaHHBIX B TpuUHUTapHON Monenu. biauxke Bcero, pa3se Julllb, | OMO-IIbIXaHUE,
HO OHO JIMIIEHO TITyOWHBI B0Xa (BBICOTHI MOABEMA), TEM OoJiee, eCTd MBI TOBOPUM O
Hpixanuu Beenennoid. [lo-sBunumomy, nist BeenenHnol cienyer METh B BULy YTO-TO Ha-
noMuHaroniee o nryoune Helitpo-apixanue. 100 MMEHHO ITy0OKO€ JIbIXaHHE B KU3HH
YenoBeka JIeHcTByeT Haubomnee 3pPeKTUBHO.

Kax Buanm, xapakrep IbIXaHUs y YeTI0OBEKa MOXKET OBITh CAMBIM Pa3HOOOPA3HBIM
Ha ()OHE PaCCMOTPEHHOTO paHee — OBICTPBIN BIAOX M MEUICHHBIN CHaj. DTO 3aBHCHT
OT COCTOSTHUS YEJIOBEKA, OT €r0 MHANBUIYyTFHON OpTraHU3allid, OT CTEIIEHU €TO IO/I-
roToBJI€HHOCTH. ECiy onmyckaTh CyleCTBOBAHHE MHOTHX BCEJIECHHBIX, KAK O TOM TO-
BOPHT CETOJHSIIHSS HAyKa, TO, BO3MOXHO, pa3HOOOpa3re UX «IbIXaTeIbHBIX» MPEIIO-
YTEHUH HE MEHEE BEIIUKO, M Ka)KIasl 110 TOW WITH MHOU MPUYHNHE TUKTYET COOCTBEHHEIE,
MOpO’K/Iasi CBOMX obuTareneid. Ham BOT Toxke oTIyIieHa crerududeckas TeHACHIIHS,
conmpsiKEHHAs C MPaBUJIaAMHU 30JI0TBIX OTHOIICHUU, KOTOPBIE BOCIPUHUMAIOTCS HAMU
kak KPACOTA. Ta nu ona u B npyrux Mupax?..

[TamsTyst 0 pe30HAHCHOM HPUHLHUIE, LAPSALIEM B IpUpPOIE, 0 3aKOHEe AHaIOrui,
MO’KHO CUMTaTh, YTO YEJIOBEK U B IIcJIoM BcelleHHas, €€ HECUCUUCIMMBIC MOJCHCTEMBI
NIBIIIAT B YHUCOH JAPYT APYyTyY. Bo BCSIKOM citydae, B TOM 3aJ10T BCEOOIIEro paBHOBECHS U
YCTOWYMBOTO IHUHAMH3MA.
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Cormacyercs ¢ HaIlllUM TOIXOJIOM TO, YTO B TpHHUTApHOW MOMEIH BakeH (akT 3a-
JEP>KKHU NIbIXaHus 0 U mociie Baoxa. Oka3blBaeTcs, TOIa Mbl CONPUKACAEMCSl ¢ TOH-
kumu mianamu. Keraru, [Ipanaiist u ecTs BocXOXJeHHE Ha 0COOBIE MIaHBl — B MHUPBI
CyOBLeKTHUBHEIE.

Pa3zbepémcst Tenmepb ¢ BpeMeHaMH IIHS W Tona, IpUBJeKas TaOnuiyy AHaIOTHH.
OO0paraer Ha ce0st BHMMaHue cienytomiee. CaenaHHOE NPEANONI0KEHUE O COOTHECEH-
HOCTH 3aJIepKeK JBIXaHUs C JeToM (MK JHEM), a TaKKe 3UMOH (MJIM HOYBIO) HAXOJUTCS
B COIVIACUM C BBIIICONMCAHHON MOJENbIO ObIXaHUs. BOT TOJIBKO pa3HOUTEHUE Yy HAC C
MOJICTIbIO TIPH MHTEPIPETALNH BIOXA U BbIIOXa. Ecan MbI acconuupyeM (M 9TO MBI CUH-
TaeM 000CHOBAHO) BECHY (WJIM YTPO) C BBIIOXOM, a OCEHB (WJIM BEYep) C BIOXOM, TO B
TpuHuTapHON MOAENTH Bepcusi oOpaTHas: BeCHa — 3TO BJIOX, & OCEHb — BBIJIOX, YTO IIO-
CBOEMY TOXKE JIOTHYHO.

B uém xe memo? He B TOM jm, 9TO BCEra B MEPBYIO OYEpeIb CYIIECCTBYIOT JBa
OTJIMYUTEIBHBIX IPU3HAKA TOTO WM MHOTO SIBICHMS — «MHBbCKUN» U «SIHCKUK»? Haia
TabIMIa B LIEJIOM OPHEHTHPOBAHA Ha SIHCKOE MPOSIBJICHNE, TO €CTh Ha YBOJIIONUIO MaTe-
PHAJIBLHOIO acrekTa, HaMm OJM3Koro, — Ha (hazy pacmmpennsi BeenenHo#l, korga mpowc-
XOAUT MOCTPOEHHUE BEILIECTBEHHOIO, IJIOTHOrO Mupa. [loaToMy «BecHa» — 3TO HE BAOX,
a BBIJIOX, Hauano MaHBaHTaphl; IPU 3TOM BIOXOM €CTECTBEHHEH cumTarh (hazy cykaTus
BcenenHol, To ecTh €€ «0CeHby» Nepes yXoaoM B «3umy» llpanaiiu ¢ BpeMeHHO pu-
OCTaHOBKOW TaM MMEHHO (PM3MUECKHUX Pa3IUYHBIX JBIXaHUM.

Ecnu ke nMeTh B BULy AyXOBHBIN acIeKT, TO KapTuHa OyneT oOpartHas. Ho BHawane
HaIllOMHHUM O IyalIbHOCTH OyXomMamepaibHozo ycTpoeHus mupa. Eciu cunrars, 9To oyx
— 3TO KaTEropusl uHb, TO Mamepus — 3TO KaTeTOPUs sH; KaK UHb IEPETEKAET B SH U €ro
JOTIOJHACT, TaK U AyX B3aUMOJCHCTBYET ¢ MaTepHeil; B ¢ase MaHBaHTaphl (SIH) BO3HH-
KaeT rpyoomarepuaiibHas cyOCTaHIIHsI, B TOM YHCJIe BEIIECTBO, a B (aze [Ipanaiin (MHb)
OHa HcYe3aeT, U Boapsiercs nyxoBHas komrioHeHTa (MHb/UHD — B Tab6m. ¢.230). Cragus
[posiBnenns MaTepuu MOXKET OBITH Ha3BaHa IBOJIIOLUOHHOM, HO AJIS [yXa — 3TO yXKe HH-
BOJTIOLIMS; M1 HA00OPOT — SBOJTIONINS AyXa €CTh HHBONIONHSA I MaTePHH.

[loaToMy [OMyCTHMMO BBICKA3aThb TaKO€ MPEANOJIOKEHUE [0 OTHOIICHUIO K
TpuHUTapHOW MOJENHN: B HEH «BECEHHHM paJOCTHBINA BIOX» MOAPa3yMEBAET NOABEM UMEH-
HO JlyXa, a He pacIIupeHue, PaclBET U YCIOKHEHNE MaTepPHaIbHOTO; OCEHHUH K€ BBIIOX
TOBOPHT 00 YCTaJOCTH JAyXa, €r0 «IaJeHUU B MaTEPUIO» — KaK BRIPAKAIOTCS TEOCO(MHI.

Takum oOpa3zom, ¢ emé GonblIel YBEpEHHOCTBIO B CBOCH MPABOTE, MBI MIpesiaracm
TabnmuIy AHanornid kak YeThbIPEXTAKTHYIO MO/ie/Ib, OTIICHIBAIONIYIO YETHIPE MOCIIEI0-
BaTeNbHbIE cTafnu HuKiandeckoro mporecca JIbIXAHUSL, rne ObI OH HU POXOAWI B
(puzuyeckom Tee — HaleM UM Beell BeeneHHOM.

Hmeem B BUIy HE TOJBKO BAOX U BBLIOX, HO U 00€ 3a/1eP:KKHU AbIXaHUS: MEXY BBI-
JIOXOM U BIOXOM, @ [JIABHYIO — MEXK]Ty BIOXOM U BBIIOXOM, IPUYACTHYIO K «3€BKY)» Iepel
cHoMm, uiu iepeq Houbto bpame (bpaxmbr) — BeIcIiero O0kecTBa B MHIYHU3ME, CO3AATeNs
Bcenennoii. Tam, B Houn-IIpanaiie /lyx ycrpemmnsierca k AGCOOTyY; U BeIb AyIIa, HaIlle
acTpaJIbHOE TEJNO, MyTEWECTBYET BO cHe B Mupax ToHKUX.

MBI MOXKEM OTOXKECTBUTH BOCTOK M BOCXOA, YTPO U BECHY — C BBIIOXOM «YIJIEPO-
Jla» KaK BXOZIOM B MUp MaTEpHH, C POXKJCHHEM YeJoBeKa Ha (U3NYECKOM IUIaHe, C pac-
IIUPEHUEM U dBoJIoNrel pusndeckoii BeceneHnHoii B mepBoii monoBuHe e€ [IposBieHus.
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3aman ¥ 3aKart, Be4ep U OCEHb — C BIOXOM, ITIOTKOM «KHCIIOPO/1a» U3 MOJINHHO JKUBOT-
BOPSIIIUX TOHKHUX c(ep (KOTOPBIMHU HAIOIHEH «BO3MYX» MPECTOAIIEH OCBEXAIOIIEH
Houwn); BTOpoit monosunoii IlposiBnenus, korna Beenennas cxumaercs, mpuOIHKas
CBOE COCTOSIHHE K HeIu(pQPepeHIIUPOBAHHOMY, YUCTO TYyXOBHOMY, CUHTYISPHOMY;
310 cponuu IIpeoOpakeHHI0 YenmoBeKa Iepea yxXomoM B WHOW mup, B HeOwithe, B
Cy6bextuBHOCTE. UMeHHO Tam — CeBep, forasi OCTAHOBKA B 3UMHEN HOUH; TIOATOTOB-
Ka K HOBOMY BOIUIOLIEHHIO, POXKICHUIO HA 3€MHOM IIJIaHE; TaM — JPEMIIIOIIUN O0CTOB
JIpeBa, «CKeNeT», MaTpulla Oyaymero yCTpOeH!s MAPa, HO M PACIBET 3UMHETO «I[BET-
Ka» — 0a0ouku-ymu. YToObl BHOBH MPHIILIA 3eMHAasi BECHA U PACITyCTHIIUCH JINCTHS,
HaOyxyn OyTOHBI M OTUIONOTBOPUIIOCH SAWIIO, S0 Mupa. A 3atem, B 3HOWHOM COJIH-
necrostauy KOra, HacTynn Obl TONTOXKIaHHBIN OTIBIX JIeTa — C MEPEOLIEHKON [IeHHO-
CTEeH, pOCTOM 3apOAbIIIeH, NOABIEHNEM KPAaCOYHBIX LIBETOB (TOTOBBIX C €AMHBIM BJIO-
XOM OCEHH OOpaTHTHLCS B TUIOJBI M CEMEHA) U Ha HEJOJTO BRICBOOOIUBIINXCS U3 SHUCK
NMECTPHIX TYCEHUII (CITOCOOHBIX OKYKIUTHCS OCEHBIO PAald YAUBUTEIBHBIX MPUPOIHBIX
MeraMopdo3 — Ha Oyaymiee). ..

Bort T0, OBITE MOXKET, HE COBCEM TIOIHOE PACKPHITHE KBaTepHEPa COCTOSHHMA, KOTOPOE
JIEMOHCTPHPYET HaM YeThIpEXTaKTHAS MOJIEIh KK IOTO IIMKIIA ITPOoIiecca JbIXaHMsl, BCeoO-
miero J{prxanus. Y Mb1 BHOBb 1 BHOBB OOpaiiiaeM BHUMaHHE Ha TO, 4To JKu3Hb BeenenHoi
MIPENNOIAraeT U MpeajaraeT MMEeHHO Takyto nepuonnyHocTs. Emeé E.Il.bnaBarckas B cBo-
ux Kommenrapusix k «TaliHoil JJokTpuHe» yka3biBaja, YTO MEPBO3JAHHAA KOCMHYECKas
Marepus («CTYCTKM» KOTOpPOH ecTh nepBuyHas nuddepeHnnanus) HaXoAuTcs Ha TpOTs-
JKEHUH MEPUOAUYECKOro cHa BceneHHON B YIBTHMATHBHON Pa3peKCHHOCTH (JTydUCTast
W OXJIKIEHHAS, 9Ta MaTepus MPU MEepBOM NPOOYKISHHH KOCMHUYECKOTO JBIKEHUS, TO
€CTh C HauaJloM MaHBaHTaphl, paccerBaeTCsl B MPOCTPAHCTBE). 3aKOHY MEPUOANYECKON
CMEHBI COCTOSIHUI BceeneHHOo# BTOPAT M HEKOTOPBIE COBPEMEHHBIE KOCMOJIOTMYECKUE MO-
JIeNI yYEHBIX, ONKCHIBAIOIINE CMEHY KOJUIAICa U PacIIUpeHus NpocTpaHcTBa BeeneHHOM.
Huaue roeops, e€¢ «Houeit» u «/ueit». [IpeBHee 3HaHNe HE CKPBIBAET, YTO TOJIBKO TAKOE
JpIxanue criocoOHO OPraHU30BaTh BCIO CTPOWHOCTH (PH3HMYECKOTO KOCMOCA.

Bbronor E.K.Cyponeesa (1926-2004), Gonee 20-Ti JleT CBOEW KM3HU MOCBATHBIIIAS
n3ydeHuto mporecca [IposBneHns ¥ NPHHIUIIOB CTPOSHUS MHUPO3JaHus, oTMeuana [72]:
«IlocrossHHBIN HH(POPMAIIOHHO-3HEPTETUIECKUI 0OMEH MKy YaCTSIMHU U IETIBIM, a TaKkKe
KOHTPOJIb CO CTOPOHBI LIEJIOTO HaJl €T0 YaCTSIMH, OCYILECTBISIETCS IIyTEM AbIXAHUS, IPUCY-
LIEro BCeM cucTeMaM BceeneHHoi, kak u el camoid. IIpu Baoxe npoucxoauT NOnIoeHue
TOHKHUX (GOopM IHepruu, NPU BbIA0Xe — pacnpenejeHue HHHOPMALUIA 1O BCeM YaCTIAM
nesoro. Hakorurenne n30bITka nHopMalmu B nH(GOpMamoHHOM sipe becnipenensHOCTH
SIBIISICTCSI TOTIKOM K ITPOOYKICHHIO CUCTEMBI JJIsl IOCTPOCHHS HOBOTO JIHS, pOXIEHHOTO U3
TbMbI BEUHOM HOUW.

CymecrtBoBanne putMa JlpIxaHus mpearnonaraeT OecKOHEUHyIO udepeny Bpoxos
u Brpigoxos, To ecTth MHOXkecTBO bonbmux B3priBoB, KOoTOphIe SIBISAIOTCS, MO CYTH,
ITEPEXO/IAMMU u3 ogHOTO COCTOSTHUS B ipyroe — u3 [Ipamaiin B ManBanTapy. Tax mpo-
UCXOAT Bennyaiimue Tpancopmanuu Hamieir Beenennoit. Tak, HaBepHOE, )KUBYT | JbI-
IaT WHBIE BCEJICHHBIC, 3alyMaHHbIe AOCOIIOTOM. ..

B HekoTophIxX ampamax coBpeMeHHON MHauM npu MeaUTallluK BI0X COITPOBOXKIAET
3BYK «May, To ecTh «JIF000BB», a BBIZIOX — CaMO€ CBSIIIEHHOE W3 BcexX ciioB B Muauwm,
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Ta6auua Ananoruii
Ksarepnep cocrosinmii
1 2 3 4
WHb/SH SIH/SH SIH/UHb NHb/UHb
BbIJIOX 3AJIEPXKKA BIOX 3AJIEPXKKA
(MeIeHHBIH) JIBIXaHUs (OBICTpBIiT) JIBIXaHUS
Juacmona ¢ pabome Cucmona 6 pabome
cepoya cepoya
PACCJIABJIEHUE HATIPSIDKEHUE
PACHIMPEHUE CXATHUE OCTAHOBKA
5 BpéMEHHas
Xapaxkmepucmuk (BpémenHas) Xapakmepucmux
Pacwupenue Ceépmuiganue Ocmanoska
Bcenennou om_ Bcenennou 0o (6Hespemennds) —

*

CUHSYIAPHOCMU

CUHYIIAPHOCMU

*k

CUHYIIAPHOCHb

Hcuesnopenue
[uddepennmanus (uzngeckoro Mupa
[epexon puznueckoro Unrerpauuns
(uzngeckoro Mupa, (pactBOpeHHE).
MHpa K HHTETpalun ¢usnyeckoro Mupa

pasberanue rajJaKTUK CoenuHeHHE C
AbGcomoToM

HenposiBnennas

IIposiBnennas Beenennas

Bcenennas

OOBEKTUBHBIA MUD

CyOBbEeKTHBHBII MU

briTne HebprTne
BbonpcrBoBanue mupa Con mupa
Maxanpanaiisn

Maxamaneanmapa, uru Benuxaa Maneanmapa (015 Bcenennoti)

(onst Beenennoii)

MamnBanrapa, uiu Jenbr Bpamsbl (4,32 miupna Jier)

IIpanaiis, nin
Houb bpambi

(4,32 muipa Jaer)
Y1po (60cxo0) Jenb (nondenv) Beuep (3ax00) Houb (nonmnous)
Becna Jleto Ocenb 3uma
(pasnoodencmeue) (connyecmonnue) (pasrodencmeue) (connyecmonanue)
BocTok IOr Samazn Cesep
Pusueckoe (semioe) Ipebvisanue monadet
cywecmeosanie Iepeoyenxa IIpeobpadicenue
N 6 0yX08HbIX chepax
yenogeka om._ yeHHocmell (neped yxooom)
(nocne yxooa)

POJICOeHUs,

Jlemcmeo Monooocms 3penocmo Cmapocmb
Byton IIBeToK [Tnon, cems JHepeBo (ocToB)
Siino I'ycennna Kyxkomnxka Bbabouxa

(OTUTIOMOTBOPEHUE) (3apospiIn) (Teno puzuyeckoe) (myma)

* Ot Bonbroro B3poisa.
Ot xowtarica 10 bonbroro B3prisa.
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citor «Om» (nimu «Aym»), 910 cuMBoNU3npyeT coboit Tpouiy B EanncTBe, «O60)K€CcTBEH-
Hbll CBeT». IMEHHO UM MyCTh HANOJHSIOTCS BCe THU TeKylledl ManBanTapsl... [lycts
packpbiBaeTcs YM...

EBpomneiickuit nucarens u gunocod XX Beka, HOOSIEBCKHI Jlaypeat, TOHKAN 3Ha-
Tok Bocrtoka, nenurens «uzuna» — [epman [ecce (1877—-1962), kak OH nUIIET B OAHOM
n3 ceoux muceM 1950-x romoB [28], «cymen yOeauThesl, 9TO HAMTYYIIM BHEITHUM ITO/I-
CIIOPBEM LISl IOCTHKEHHUSI COCTOSTHUSI COCPEJOTOYCHHOCTH M BHYTPEHHEr0 IMOKOosl MO-
TYT CIYXKWTh JbIXaTeJbHbIe YIIPa)KHEHNS, HaJl KOTOPBIMU Ha 3arajie MOCMEUBAlOTCs, KaKk
W HaJ co3eplanreM mynka». OH pexoMeHayeT: «JlemaliTe 3TH ynpaKkHeHus, KaK Jr000iH
YeJIOBEK, KOTOPBIN 3aHUMaeTCsl 1eueOHON TMMHACTUKON, M yYTHTE, YTO Bbl MOKeTe (hop-
CHPOBATH BbII0X, HO BAOX — HUKOIa, HHa4e OyaeT ToabKo Bpea. CaMoe BaKHOE MpH
JIBIXaTEeTbHBIX YIPAKHEHNSAX — HE CIEIUTH OOJIBIIE HU 32 YeM, TOJIBKO 33 COBEPIICHHBIM,
KaK MOXHO 0oJjiee IIy0OOKHM JbIXaHHMEM, COCPEOTOUYNUTHCS TOIBKO HAa HEM. DTO OYEHb
MIOMOTAET OTCTPAHSTHCS OT MOBCEJHEBHBIX 3a00T, CIOCOOCTBYET CIIOKOWCTBHIO M COOpaH-
HocTu. Eciu jke BbI 3aXOTHUTE CBA3ATh 3TH JbIXaTENIbHBIE YITPAKHEHUS C KAKUM-TO JTyXOB-
HBIM COJZIep>KaHHEM, TOTIa IIPEACTaBbTE cede, YTO BBl BAbIXaeTe HE BO3AYX, HO bpaxmana, ¢
KaKIBIM BIIOXOM BbI BOMpaeTe B ce0st 00KeCTBEHHOE 1 BHOBD BBIABIXAETE €T0. ..

MHoro 1 BaM yZacTcsl JOCTHYh C TIOMOIIBIO 3TUX YNPaKHEHUI WIH HET, HO IpHU
CepbE3HOM K HMM OTHOILEHHH BBl BCE NMPHOIU3UTECH K TOMY IyLIEBHOMY COCTOSIHUIO,
KOTOpOE HaM, JIFOsM 3arnaaa, 00bIYHO JAaETcs IUIIb BO BpEeMsI MOJIUTB WM TIPH CO3epIia-
HUU TPeKpacHoro. Brl cTaHeTe BABIXaTh HE MPOCTO BO3IyX, HO MUpo3nanue, bora, u He
MHTEJUICKTYaJIbHBIM, & TEJICCHBIM, IPOCTOLYLIHBIM Iy TEM NPUAETE K OLIYLICHUIO CBOOO-
Ib1, ONTaKEHCTBA, CMUPEHHS, TOTOBHOCTH K CAMOOT/a4e, YCIIOKOCHHS».

He npaBna nu momoOHBIH I1yOOKHHM, COCPEIOTOUCHHBIH BIOX, HATOJIHEHHBIA MBIC-
nsmu o HauBeiciiem, cpomHu ToOMy IpaHAMO3HOMY Broxy BceeneHHol B 3akimrounTens-
HOM (TTpocBeTEHHOM) e€ uacTi ManBarapsbl, korja cBEpTeiBaeTcs npouecc [posiBnenus,
IIPOUCXOUT MOCTEIIEHHOE CXKAaTHE MPOCTPAHCTBA M HApACTAECT YCTPEMIICHHE K CHHIY-
JISIPHOCTH — K HEKOTOpoH 3anepxke Benukoro Jpixanus B [Ipanaiie?

Ho nmeHHO npu BAOXE OCYLIECTBISIETCS «ACHCTBUE» KaK TaKOBOE, YTOOBI 3aTeM MO-
crenoBaio Obl «pasmblinuieHHe». Kak 3ameuan [Iecce, «4enoBek He MOXKET OTHOBPEMEH-
HO JIeICTBOBATh U MPEAABATHCSA PA3MBILUICHUSM ... HE CIIOCOOEH OHOBPEMEHHO BBIBI-
XaTh U BABIXaTh. OJJHO BO3MOXKHO JIMIIb MOCJE APYTOro — 3TOT PUTM, 3Ta MOJISIPHOCTh U
€CTh KM3Hb... [lomyyaercs, OyATo nelicTBHE — 3TO B/IOX, 2 pa3MbllJIEeHHe — BBIAOX, U
YTO YEJIOBEK, HECIIOCOOHBIN K TOMY U JPYTOMY, HETIOJIOH KaK YeJIOBEK).

MoXHO AyMmaTh, 4YTO acCOLMMPOBAHHE BIOXa C AEMCTBHUEM, a BBIJOXA — C PA3MBbIIII-
JIEHUEM U YMOM CIPaBEJIMBO JIJIs1 BCEro MPOoLEcca CTaHOBIEHUs BeenleHHo, HO, TpaBaa,
JUIUB ISl AYXOBHOU €€ cocTaBisitomie. [Ipuuém BOOX, U B caMOM Jiesle, HUKAaK HENb3s
tdopcuposarb. Cxarre-Baox «npyKuHb» BeeneHHO# kK KoHIy MaHBarapbl cieayeT oT-
HECTH 3a CYET UIMEHHO ACUCTBUSA HakKomieHuH e€ Jlyxa, KOTOpblil HOTOM, B HOBOM LIUKJIE
(mocne Ilpanaiin unu y genoseka nocie yxona B Hupany), nonagany obecnedyur «pac-
KpBITHE MPY>KUHBD), Kak Obl pacciallieHne Qyxa, TO ecTh cieaylomee GopMUpOBaHKE
¢usuueckoii Becenennoii; a mpu ToM (B HEH U B 4€JIOBEKE ) TIPOUCXOIUT POCT, PaclIupe-
HHe CO3HaHMs, 10O BBIIOX €CTh yCHJIMBAIOLIEECs Pa3MBILICHHUE, YKpersieHue yma. Ja,
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BCSIKOMY DPa3MBbIIIUIEHHIO CIIOCOOCTBYET OIpENeNEHHOE OCIa0IeHUE HaNpsDKEHUs — He
HHadve, KaK «BbLIOX obneryeHus». M Beqb MMEHHO Ha BBIIOXE U 33JEPXKKE AbIXaHUS MO-
CJI€ HETO, a HE Ha BIOXE U MOCIEAYIOLIEH 3aIePKKE JbIXaHUs, IPOU3HOCATCA CJI0BA, I10-
1oTcsa necHu! Benb 3T0 BCE TO, YTO COMPSKEHO € MEPEKNBAHUEM, CO3HATEIEHBIM TPOXKH-
BaHueM, uMeHHO JKu3Hpto B ManBarape. [lyx Oynro oOpeTaer cBOIO MarepHaln30BaH-
nywo ¢popmy — 3BYK, CJIOBO. He 3ps, Bens, ckazaHno, 4to «BHavaie O0bu10 COBO...».
Tak, cTOBO CTaHOBHTCA aTprOyTOM Pa3MBIIUIEHUS, KaK MMECHS — UTOTOM 3a00T U TpyZa.
U 310 — cBOCOOpa3HOE YCIIOKOGHHUE IyXa, BCEr0 HAIIEro BHYTPEHHETO CylIecTBa (eciH,
KOHEYHO, CJIOBO M TMecHs — OnarogaTtHsl U CBETOHOCHBI). A motoMmy Brimox Beenennoid,
To ecTh €€ PACILIMPEHUE, packpbitne e€ JKu3Hu HAIOMHHAIOT «IE0EINHYIO TIECHIO)
HAaKOIIJIEHHBIX JYXOBHBIX CHJI, 3aKperurieMblx B [Ipanaiie. Ilotomy u 11 4enoBedeckoit
WHAWBUAYaTBHOCTH KU3Hb OTJEIBHOTO BOIUIOLICHUS — OTIATH JK€ «JIeOeJiHasl IECHbY» O
MUHYBUIEN MHKapHALIUH, UTOT HAKOIIJIEHHOW KApMBI. ..

CBSI3aHHOCTH MHOKeCTBA BCEJIEHHBIX

Vkpersionias HbIHE CBOM MO3UIIMU B KOCMOJIOTMHM KOHUEMIIUS MHOKeCTBEHHO-
CTH BCEJIEHHBIX, 110 HAIlIEMy MHEHHIO, BITOJTHE MOXKET JIOMYCKaTh MpeCTaBlieHre 00 uX
TOHYANIIIEH B3aMMOCBSI3M Ha BBICOYAMIIIEM YPOBHE CBs3aHHOCTH. V00, eciiu umeercs
HEKOTOPOE MHOXKECTBO YETr0-TO, TO IOTUIHO TOBOPHUTE O (haKTOpE, KOTOPHIH CITOCOOCTBY-
€T 9TOMY MHOXECTBY — €0 CO3HaéT U «IEP>KUT» B TEUECHUE TOIO WU MHOTO MPOMeE-
KyTKa BpeMeHU. [1logo0HOe cooOpaKeHne OMUPASTCsl U Ha M3BSCTHBIN U3JpeBie 3aKOH
AHaoTun: «KaK BBEPXY, TaK M BHU3Y». UTO MBI 1 HAOJIOAaeM TIOBCIOY B JKHBOU U KOC-
HOU Ipupoze.

Tak BOT, B cilyyae CylI€CTBOBaHUSI MHOXECTBA BCEJICHHBIX CBA3YIOLIEH UX U HAIIpaB-
JISIOIIEH UX COBMECTHYIO JKHM3Hb JIOJDKHA OBITh KaKasi-TO 8CENPOHUKAIOUASL CEEPXMOH-
Kasi cybcmanyus, Ha IPOCTOpax KOTOPOH MPOOETaloT pa3IudHbIe BOTHBI HHPOPMAIIUH.
HNmenHO OHa mpu onpeAca€HHOM HANpPsHKEHUHM CIHOCOOHA OKa3blBaTh COMPOTHBIICHUE.
ITomo6HOE cirydaeTcst M HapacTaeT, MO-BUAUMOMY, TOT/IA, KOT/Ia Ta W WHAs BCEIICHHAS
pacurapsiercs, TeM 0oJiee — yCKOPEHHO Ha OTIPeIeIIEHHOM dTarre.

Baemnwmii GakTop — 3TO OJUH U3 JABYX, MOTYIIUX OOBSCHUTH JalbHEHIIEe orpa-
HUYEHHE PacUIpeHus 0001 BcerneHHON. BTopoil (axkrop — BHyTpeHHUI, CBA3aHHBIHI
€IUHCTBEHHO C MOTEHIUAIbHBIMUA BO3MOXHOCTAMH CaMOU pa3BUBAIOLICIHCS BCEJICHHOM,
pacTyIiei U3 cBoel CHHTYISIPHOCTH — CeMeHH. [ 'a0apuThl KaX 10l U3 BCEro HECKOHYAe-
MOTO B MPOCTPAHCTBE U BPEMEHU MHOKECTBA BCEJIEHHBIX «3apaHEe» ONPEeETIEHbI, TOU-
Hee — 3aJI0KEHBI KaK pa3 B €€ «CeMEeHW». AHAJOTHYHO — B JJIOOOM M3 3€MHBIX PaCTEHHI
WM OPraHW3MOB, CYIIECTB, BEpHEE — UX BUAOB. Ho ecnu A muiaHeTHBIX oOuTaTeneit
MaKCUMaJIbHbIE pa3MEPHI ONMPEEIAIOTCS B LIEIOM U TPABUTALMOHHBIM MOJIEM MaTepHUH-
CKOW TUTAaHETHI, TO JJISi BCEJIECHHBIX, HAJIO OyMaTh, — TAaKKe IHEPTOMH(POPMAIMOHHOM
IUIOTHOCTHIO TUTIOTETHUYECKOW cyOcTaHimmu. U, B pe3ynbrare, THI POXKAAIOIICHCS BCe-
JICHHOM y)Ke€ HECET B 3a9aTKe BO3MOXHOCTH CBOEH HamOOJbIIeH dKcrancuu. Harmsnen
OKPYIJIbI BUJ IepeBa, OMUHOKO U PACKUIUCTO CTOSILETO B MOJIE, U TOT0, YTO POU3PACTAET
B JIECY, — OHO YK€ BOBCE HE PACKUIUCTO.

TakuM 00pa3oM, TOBOPUTH O OSCKOHEYHOM BO BPEMEHH W MPOCTPAHCTBE YCKO-
pAonIeMca pacllUpPEHUU TaJaKTHUK U CKOIUIEHUW U CBEPXCKOIUIEHUH TalakTUK BO
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Bcenenno#l, kak 3TO JeNAlOT HEKOTOPHIE COBPEMEHHBIE Y4YEHBIE (HampumMep: XBaH,
20006), e mpuxonutTcs. PaHo Wil MO3MHO «Pa3iaéT» MPeKPaTUTCS BCIIEICTBHE 000KOI-
HO U BHYTPEHHUX, U BHEIIHUX MPUYUH. ITO ACHCTBO HAYMHAETCS U3 CUHTYISIPHOCTH,
yKe Tasien Oyayiiee, ¥ MIPOTEKaeT B HEKOH 001eil CBEpXTOHKOU cpele, Kyaa Mmorpy-
JKEHBI U TJI€ COCYIIECTBYIOT BCEJIEHHBIE BCETO X MHOXecTBa. Kak ckazaHo B YueHUN
Xpama, «CTEIeHb PACIIUPSHUS U CKATHs 3a1aéTcs 00KECTBCHHBIM HMITYJILCOM, UC-
XOJAIIUM U3 LIeHTpa Bcer KuzHu».

Bot noduemy BepHee MBICIHTH O MYJIbCHPYIOIINX BCEJIEHHBIX, B TOM YHCJIE I Ha-
mreit, To ectb 00 ux AbIXAHUWMU, o uém 3Hana apeBHsst Hayka MyapocTu. A ApIxaHue,
MyABCAIIMN BCETNIa U BO BCEM OOYCIIOBIICHBI, MMOAUYECPKHEM emmé pa3, 1Mo KpaiHel mepe,
JIBYMSI IPUYMHAMHA — ITOTEHIIMAIBHBIMI BO3MOXKHOCTSIMH «JIBIIIAINEr0» U BHEIIHEH cpe-
JIOH, HEOOXOMUMOH JUIs «IbIXaHusDy. OOMeH — BOT OCHOBA BCSIKOH JKU3HECITEILHOCTH,
BCSIKOTO CYIIECTBOBAHUS, TO €CTh OTKPBITOCTh CHCTEMEBI, CTPEMSIIEHCS K DKCTIAHCHH,
KOTOPYIO CACPKHUBAIOT U BHYTPEHHHE, 1 BHEIITHHE CHITHI.

[TosToMy yckopenHoe pacmmpenue 14 mupa-netHeil Bceemennoil, HaumHas c
6—8 Mup[ JIEeT mocie €€ POKIACHUS U3 CUHTYJIIPHOCTH, OTHIOL HE OE3rpaHUYHO: COIPO-
TUBJICHHE TUTIOTETHYECKOW CBEPXTOHKOH, BCE MPOHUIIAIONICH CYOCTaHIINHU TOXKE JTOKHO
ycunuBatbes. M Torma yCKOpeHHe MOXKET CMEHUTHCS 3aMeJICHUEM, a TIOTOMY U OCTa-
HOBKOH. B pe3ynbrare, korna-HuOyab U HACTYNUT BpeMeHHas 3aaepikka JIpIxaHus mocie
oKkoH4YaHUs Beioxa. 1o nmpuxoaut aktuBHas Moioxocts (IH/AH) mocne naTeHCHBHO-
IO pPa3BUTUS KOPTaHU3May B JCTCTBE; 32 POCTOM Ke (PU3UYESCKOTO TEJIa U €TO OCTAaHOBKOM
MIPOUCXOAMT YK POCT AYXOBHBIA — B 3PEJIOCTH M CTAPOCTH, Korna (u3ndeckas Belle-
CTBEHHASI CyOCTaHIIMA HAYMHACT «ChEKHUBATHCS, 0CIA0EBaTh.

Torna Henb3st U YIogo0UTh BpeMs CACP>KUBAHUS TPAaBUTAIIMCH Pa3iéTa rajakTHK,
e€ mpeoOnaganys Hall CHJIaMHU OTTAJIKMBAaHUS BaKyyMma (CIIOCOOCTBYIOIIHE 3aTEM YCKO-
PEHHOMY pacHIpeHHr0 BceneHHolt), To ecTh YHOMSHYThIE IPUMEPHO 7 MIIPA JIET OT
Hayajia MUpa, TOMY 3TaIly pa3BUTHUS, HAPUMED — YEIOBEKa, ’KUBOTHOTO, KOTIa 3apOIbIIII
MOKOUTCS emi€ B yTpoOe MaTepHHCKOTO Tella ¥ JIMIIEH BO3MOXHOCTH «yCKOPEHHO» pa-
CTH, B3POCJIETh YK€ U TIOCIIE CBOET0 POXKICHUS?

DOYHKIHOHUPOBAHUE CAMOOPTAHU3YIOIIMXCS CHCTEM

3arparuBasi MPOIECCHl Pa3BUTHS B CAMOM IIMPOKOM aCIIeKTe, TO €CTh 00001Ias ux Ha
CUCTEMBI JIFOOBIX pa3MepOB U KAUeCTB, 00PAaTHMCS K CETO/IHS YCTAaHOBJICHHBIM OCHOBHBIM
3AKOHAM (DYHKYUOHUPOBAHUS caMOopeanuzyouuxcs cucmem. Bocmonb3yeMcst paboToi
reonora KO.M.ManuaoBcKOro «CHCTEMHBIN B3I HA MPOOJIEMY BEITUKUX OJe/ICHEHUI
U MaccoBbIX BeiMupanuit» [50]. Uepe3 npusmy 3THX 3aKOHOB NOMpPOOyeM B3INISHYTh Ha
Hamry BeeneHnHyto, yuuTeiBasi cucteMy 0ojiee BRICOKOTO YPOBHS OpraHn3aIiiy (KyZa ¥ MbI
BXO1MM), HajicucreMy — MHOXKECTBO BCEJICHHBIX.

1. Kasicoas cucmema (Bcenennast Bo BpeMst €€ MaHBarapbl)” Haxooumcst 6 npoyec-
ce CUCMeMHOU peanu3ayull, npoxoo0s MPU OCHOBHBIX (hazvl. pazeumue (BHIIOX, BECHA,
pacmmpenre BceneHHO OT CHHTYISIPHOCTH), CHAWUOHAPHOCHY (32/IeP)KKA JIBIXaHus,
JIETO, KOHEI[ paclIupeHHus ), pacnao (BI0X, 0OCCHb, CBEPThIBaHUE Pu3nueckoii BeeneHHoM
JIO CIIEAYIOMICH CHHTYIISIPHOCTH).

* B ckoOkax nosicaenus A.H.
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Qdaza pa3BUTHS NP HAPACTAHUM CKOPOCTel MpoueccoB (BKIOUas YCKOPEHHOE
pacupenue BeenenHoit) B cucTeMe 3aKaHUMBAETCS PEKUMOM € 000CTPEHHEM, U3 KOTO-
poro cucTeMa BBIXOIUT Yepes Xaoc (paccessHue (Gpu3nveckoro Mupa) B (hazy cTaimoHap-
HOCTH WJIH, MUHYS €€, OKaspiBaeTcs B (aze pacmana («koimamncy (Gpu3ndeckoro Mupa).
Bo3mokeH u TpeTuil myTh BBIXO[a U3 Xa0ca, KOIAa 3IEMEHTHI CHCTEMbI 00pa3yioT HOBYIO
LEJIOCTHOCTH (Ha YMCTO JYyXOBHOH, TOHKOMAaTepHaJbHOM OCHOBE), TO €CTh HOBYIO CH-
cTeMy, Haxozsmryrocs B (haze pasurtus ([lyxa). [Ipu nepexone B a3y craiioHapHOCTH
PEXUM ¢ 000CTPEHUEM MOXKET ObITh Pa3HOM CHIIBI M HE 00sI3aTEJIbHO HACTYIIAET BO BCEX
cucreMax (pa3iuuHbIe BCEJICHHBIE OTINYAIOTCS APYT OT APYTa).

B npornecce pyHKIIMOHUPOBAHHSI CUCTEMBI B (ha3e CTAIMOHAPHOCTH B HEll HaKaIuIu-
BaroTcA e eKThl (HeXBaTKa KUCI0POAa, HAIpUMeD, IIPU IbIXaHUH ), KOTOpbIe 00yCIIoBIe-
HBI T€M, YTO OJIH MJIM HECKOJIBKO JIEMEHTOB IPH 00IIEM CTAI[HOHAPHOM COCTOSTHUH CH-
CTEeMBI ITPOIOIKAIOT HAXOAUTHCS B (pa3e pa3BUTHS (OpraHu3M emeé KuBET). B pesynsrare,
HPOTUBOPEYHSI B CUCTEME JOCTUTAIOT II0OPOra YCTOMYMBOCTH, M OHA OKa3bIBA€TCSl B 30HE
HeonpeaenéHHocTH (JInbo KUTh, MO0 yMEpeTh), MOCIie Yero HacTynaer ¢asa pacnaga
WM TIEPEXO]T B IPYTYIO cUCTEMY (BIIOX KHUCIIOPO/a), BCTYIAIOIIYIO B (ha3y pa3BHUTHSL.

2. B kaosicoou cucmeme c80é epems, onpedensiemoe nopaokom codvvtmuii. Hem co-
ovimuil — Hem gpemeru (cOOBITHS TIpoUcXoAaT Bo Becenennoit B ManBarape, B [Ipanaiie
WX HET, HET TaM U BPEMCHHN).

3. Kaowcoas cucmema cmpemumcst RORAcms 8 pexcum camouuprynayuu. B taxoit
PEXUM, MaJio 3aBUCUMBIH OT Cpellbl, MOTYT IMONAacTh HE BCE CUCTEMBI, a TOJIBKO BHICO-
KOOpraHu3oBaHHbIe. [IJIsT HEKOTOPBIX CHUCTEM, XOTS OBl JJISi YaCTH MCIIOJIE3YEMBIX HMH
PECYPCOB, PEKUM CaMOLUPKYJISIIUY sIBIsieTcs o0s3arenbHbIM. K HUM oTHOCHTCS 1 O1O-
ctepa (Bo3MoxxHO, 1 Beenennas).

4. Kaoicoas cucmema paseueaemcs no nymu MUHUMAALHOU O0eAmelbHOCHU.
[ToaTomy B cucteme Bcerga OOpIOTCS ABa IPOTHBOPEUMBBIX Hayasia: ObITh U HE3aBUCH-
MO, 1 MUHHMaIIbHO JesiTensHoi. Korna mobexkaaer nmocineanee, cicTeMa CTAHOBUTCS
MTOJTHOCTHIO 3aBHCHMOM OT BKIJIIOUAIONIei e€ HalcuCTeMbl (MHOXECTBA TaJaKTHK, BCe-
JeHHbIX). B npyrux ciydasx cuctema BBIHYXZEHA COIVIACOBBIBATH CBOIO CHCTEMHYIO
peanu3anmio ¢ HaACUCTEMOH, TaK KaK 3TO SHEPreTHYECKU BhITOIHEE (BCETICHHBIE B3au-
MOCBSI3aHbI). B CBsI3U ¢ TeM, YTO BCE 3€MHBIE CHCTEMBI BIOXKEHBI B CHCTEMY Halllel
IJTaHETHl, a oHa — B ConHeuHyIo U yepe3 He€ — B [ aJlakTuKy, KOCMHUYECKUIA PUTM OHO-
c(epHBIX 1 Te0JIOTUYECKUX MPOIIECCOB SABIACTCS OTPAKEHHEM CHCTEMHOTO 3aKOHA MHU-
HUMU3AIUH. (3HAYUT, MBI COTIPSIKEHBI C BCEICHCKUMU M HAJIBCETICHCKUMH PHTMaMH. A
PHUTM €CTh BCETZIa CMEHA «B3JIETOB» U «IIalleHUI», TO ecTh U BeceneHHast, 1 MHOXKECTBO
BCEJICHHBIX JIOJDKHBI OBITH MOABEpskeHBI uepenae Mansarap u [Ipanaii. Mnaue roBops,
¢dusnyeckas BecenenHas, poAMBIINCH U3 CBOCH CHHTYISPHOCTH, HE MOXKET PACIIUPATh-
cs BEeYHO!)

5. Kaoxcoas cucmema cmpemumces obradams 2omeocmazom. T'omeocras (epey.
homoios — momoOHEIH, stasis — HEMOABUKHOCTH) — 3TO THHAMUYECKOE TTOIIEP KAHME T10-
CTOSIHCTBA BHYTPEHHEW Cpe/ibl, KOI1a OCHOBHBIE [TApaMETPhl CUCTEMBI HAXOIATCS BOJIN3U
ONITUMAJILHOTO ypoBHs. Hanmpumep, Temmneparypa Tena 310pOoBOTo YeloBeKa KoyiedaeTcs
BOMm3m 36,6°C. HeoOparumast moTepsi roMeocTa3a CHCTEMOU MPUBOIUT €€ K pa3pyliie-
Huto. YToObI oA AEp)KUBATh TOMEOCTAa3, AMHAMUYECKask CUCTEMa BBIHY>KIE€HA COBEPIIATh
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KoJe0aHusl CBOMX MapaMeTpoB BOIU3M YPOBHSI, 33JAHHOTO ToMeocTa3oM. J[pyroro mytu
st He€ Het. i momaepikaHWS roMeocTasa Ham HeoOXOIWMO, 94TOOBI OMIIOCH cepi-
e W Jenajcs BAOX U BbIIOX. (BoT emeé mouemy momkHa MyabCUpOBaTh, i JlpImars,
Bcenennas! UroOb1 moaiepkxuBaTh CBOE CyIIeCTBOBaHUE, pa3BuBarhcs!) Bmecrte ¢ Tem,
YPOBHU KoJeOaHUs MapaMeTPOB CHCTEMBI, 33JJAHHBIX TOMEOCTa30M, He SBISIOTCS abco-
JIIOTHO XKECTKMMHU U MOTYT OBITh BBIIIC WIM HUXKE «TeHepalbHONY auHMU. Hampumep,
apTepualibHOE JIaBIeHUE YeloBeKa. Tak Kak TOMeoCTa3 SIBISIETCS HEOOXOMUMBIM YCIIO-
BHEM CYIIECTBOBaHUs CHCTEMBI, €My ITOJYMHEHBI BCE BEIYIIHE MPOIECCHl, KOTOPHIE B
HeW mpoucxodsT. JIBrKyIeil CHIloi BOMIOLUH CIIY>KUT CTPEMIIGHHE CHCTEMBI K TOMe-
ocTa3y, U Bce U3MEHEHUS B HEH HampaBJIeHbl Ha TO, YTOOBI COXPAHUTH CTAOWIBHOCTS.
WHBIMHE cTOBaMU, CHCTEMA HE TEPIUT HOBU3HBI, HO ¥ 0€3 HOBHU3HBI )KUTh HE MOXKET, HITH
— 6cé menaemcs, umoodvl He usmenumspca. TakuMm o0OpazoM, sgonioyust cucmemsl (B
TOM umciie — BceneHnol) o6s3ana asmoxonedbamenbHoMy Mexanuzmy noooeprcaniis
eé eomeocmasa. V160 6e3 n3MEHEHU BBIUTH Ha «KPYTH CBOS HEBO3ZMOXKHO. C KaXKIIbIM
OouenuneM cepaua Mel MeHseMcsl. (OT ogHoit MaHBaHTaps!l 40 APYroil 3BOMOLUOHUPYET
BceneHnast, kak ¥ 4ellOBEK — OT OJJHOTO BOILIONIEHUS K Jipyromy. Ho Bcé aTo — yike 3BO-
morus [yxa...)

k ok %k

3akaHuMBas INaBy, B CBOMX IPHUMEPAX U PACCYKIEHHUAX, NPENNOIOKECHUAX W
apryMeHTax aBTOp KHHTH (DaKTHYECKH CJeA0Baja yCTAHOBJICHHOMY HAYKOW MPUHIIUITY
OPAKTAJIBHOCTMH, obnapykeHHOMY B M3y4aeMoii efo npupoze, To ectb [II0JJOBNIO
HPOUCXOSIIINX (JaXe B COLMyME) IIPOLIECCOB, a TAaKKe ONPEHEIEHHOMY CXOACTBY —
CUMMETPHU — CaMbIX Pa3HO0Opa3HBIX CTPYKTyp. B manékue ot Hac Bpemena JlpeBHss
MynpocTh yxe IpoBo3MIacuia Bedukuid 3akoH AHanoruil. B XX Beke oH OblT oTMeueH
B ¢muueckom siieHnn ['OJIOTPAOUIN — ortobpakeHnn menoro B ero vactiax. Kak
KOKIBIA KyCOUeK pa3OMTOro 3epKaja oTpa)kaeT BCE BOKPYT, HANIOIOOHE LIEJIOTO 3epKaa.
W cpenu y4€HBIX Terepb BO3HUKAIOT MBICIH O «rosnorpaduieckoin» BceneHHoil: onHoO u3
COBPEMEHHBIX HAIIPABICHUI HCCIEIOBAHMM B KBAHTOBOW KOCMOJIOTMH PAaCCMATPHUBAET
Hal TPEXMEPHBIH MHUpP Kak CBOeoOpa3HYIO IPaHuIly — rojiorpaMMy Mupa 0ojiee BBICOKOH
pasMepHOCTH (Tak HMH(pOPMAIMsI O TPEXMEPHOM OOBEKTe MOXKET OBbITh 3alkcaHa Ha
JBYMEPHOH [TOBEPXHOCTH T'OJIOIPAMMBI).

Crenyer moguepKHyTh, YTO MOBceMeCTHBIE 3(h(eKTb camonogo0usi, BIUIOTH 110
NposiBICHUsT Hauboyiee OOMIMX TPUPOAHBIX 3aKOHOB (B (hM3HMKE, XMMHHU, OMOJIOTHH,
NICUXOJOTHM U T.J.), CBUIETEIBCTBYIOT O MPUCYTCTBUU U «PYKOBOASALIEM» BIUSHUU
Hekoi TnobansHOi [TAMSTU Bo BeenenHoli, aeicTByromeil Ha Bcex e€ YPOBHAX U
BO Bce e€ BpemeHa. [Ipemmaraemas tabnuia AHAIOTHNA MOXET OBITh MILTIOCTpaIldeH
K OJHOMY M3 mposiBaeHHi Takoil [lamsTu, BrpoueM, Kak M Jito0asi comepskaTesbHast
TabIuIa IPUPOAHBIX aHATOTHNA. MOKHO TOBOPHUTH O MaMsITH OHoCc(hepsl, 4eTI0BEUeCTBa,
YeJIoBeKa — MPUIEM Ha BCEX YPOBHAX TOHKOCTH. FIMEHHO TOT]a MOXHO OyZIEeT MOHSTH,
YTO K€ TaKOEe €CTh KapMa, UM cyaboa...
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Konnax 23.
YTpoeHue
NPOCTPAHCTBEHHbIX
maclutaboB




B YHUCOH MbI gbllinm co BceneHHoM

(emecmo 3aknoYeHuUst)

buensto cepaua u pacceram JHs,
JIpIXaHWIO — CO3BYUYHBIE JIENA. . .

Me1 Bonn B XXI Bek — Bek MTHOOPMAILINU, CBA3U, a 3HauuT — CETEPI, ca-
MBIX Pa3HOOOpa3HBIX, Nake onmacHbIX. JKMBEM Kak pa3 B CETEBOM MHpPE — (paKTalbHOM,
HAIlOJIHEHHOM Pa3HOOOpa3HbIMU KaHaJlaMH CBS3H. TOMY CHOCOOCTBYeT OOIIENpUpOA-
HBII YHHBEpCAIU3M, MO00HE PUTMOB, (JOPM, a TOTOMY — BO3MOKHOCTB OCYIIECTBICHUS
PE3OHAHCOB. be3 crienuduyeckix KaHajIOB CBSI3H HE MOXKET PacHpOCTPAHATHCS WH-
thopmanmsi. Ho oHa He criocoOHa OBITH BOCTpeOOBaHHOW 1 O€3 IIOMOIIIU PE30HAHCOB, COpe-
30HAHCOB, YCTAHABIMBAIOLINX 000KIHYIO CBS3b «TIEPEAATUYHKa» C KIIPHEMHUKOMY. UTOOBI
MOJTy4aTh NCTHHHYIO, HE3aMyTHEHHYIO HH(OPMAITUIO, HEOOXOIMMO COAEPKaTh B YHCTOTE
MPUEMHHK, KaHAJIbI CBSI3M M MOIKIIIOYAaThCS K JOCTOWHOMY MCTOYHUKY. Pemuruu 3emMHOro
YeJI0BEUEeCTBAa, KCTAaTH, U SBIIAIOTCS MONBITKAMHU JIFOJIEN pa3HBIX BPeMEH M HapOAOB ycTa-
HaBIIUBATh TaKylo CBs3b ¢ Bricokumu Mcrounmkamu. CaMo CIOBO «PENHUTHs) TOBOPHUT
MMEHHO 00 3TOM — 3T0 cBsi3b ¢ HeOoMm.

Pactér nuanason Hecyueicsi K 4yenoBeky nHpopmanuu. He Tonbko 3ByKOBOH, BHU-
3yaJibHBIN, HO ¥ TPaHCIMPYEMBIil Onaromapsi SIeKTPOMarHUTHBIM BOJTHAM, HAlpuMeEp, B
panuonnanasoHe. J[peBHUE 3HaHMSI, OIBIT YEIOBEYECTBA, B TOM YUCIIE PETUTHO3HBIN, O/
TaJKUBAaeT HAC K MBICIH, YTO CYIIECTBYIOT U UHBIE CPE/Ibl, UHbIE BOJIHBI, MHBIE SHEPTHH,
ocobas mHpopManys, BOCIpHHIMAaeMas PEXK/Ie BCEr0 KUBBIMI OpPraHU3MaMH, YeTIOBEKOM,
NPUUEM JTyHIlle BCETO B AKCTPEMAIbHBIX CUTYaLUSIX (B M3MEHEHHBIX COCTOSIHUSIX CO3HAHUS
— BO CHE WJIM TpaHce, THITHO3€, MOJIUTBE M MEJUTAILINH, B TBOPYECTBE), a BOOOLIE-TO — pell-
kMU moabpMu. MHopmanys moctynaer u3 cinoéB Torkoro Mupa u emé 6osee BBICOKOTO —
OrueHHOrO, KyAa €CTh JOCTYI JIMIIBb eAUHULIaM. Celuac, B IEPEXOTHYIO JUIS YETIOBEUYECTBA
(azy cymectBoBanus, KocMoc BOHET, MpeocTeperaet Ha BCEX YPOBHSIX CBOETO MPOsIBIIE-
Hust. KTo-1o onoBemién, a kTo-10, HA000POT, Ae3opranu3yet. JIaBuHOH Hecymmascs Ha Hac
uH(popMaLHsa MEANYMOB-KKOHTAKTEPOBY, HE N3YUEHHAs ITOKA HAYKOM, Jallie BCEro ObIBaeT
TMIOJTHA UCKaKEHUSIMHU — BOJIBHBIMU M HEBOJIBHBIMU, CiydaiiHbIMH. [loaToMy mydiie, Bep-
Hee He TOJBKO MPHUCITYITNBATHCS K CBOEMY CEpAILy, CIeAyst H30paHHOW Bepe, HO M BCTATh
Ha MyTh HIMPOKHX 3HAHUH — MPOBEPEHHBIX, YTBEPAUBIINXCS, HANEKHBIX. JTO, KOHEYHO,
Hayka, a KpoMe Toro, — u Yuenue JKuznu, nomyuennoe E.Il.bmaBarckoii, Pepuxamu, ux
yaennkamu — b.AGpamoBeM 1 H.YpanoBeIM, a Takxke B Xpame YemoBedectBa. Uto ke
KacaeTcs BEJIMKMX TBOPILIOB YEJIOBEUECKOW KYJIBTYPHI (CIOIa OTHOCHM camoro Pepuxa,
Bepnanckoro, L{nonakoBckoro), To, Kak BCer/a, CyJiuM IO UX JielaM — MOHOJIUTaM 3€MHOT'0
Xpama 3Hanui. 1x cBsa3p ¢ BricimmMu ciiosMu MaTepHaibHOCTH ObIIa ITOUTMHHBIM, TOH-
kM COTBOPYECTBOM.

T'opasick nMeHamMu OTeYeCTBEHHBIX TBOPLIOB M MBICTIMTEINEH, MBI, B HALLIEM CTPEMJIICHUN
00paTUTKCS K CTOJH CIIOKHEHUTIICH, Take HETTOCTIDKAMOM TeMe «Jlprxanue BeeneHnoi», He
pa3 BCIIOMHHAJIN BBICKa3bIBAHUS ITUX 3aMEYaTeIbHBIX JIIOAEH, KOTOPBIE HE TOJIBKO PACKPHI-
BAIOT IV1a3a, YM U CEp/iLie HaBCTPeUy MHPY, HO U BJOXHOBJISIIOT, OKPBUISIIOT:
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«HoBsrit Mup Oyner moctpoen Ha mpunimne Kpacorsl. Cnacenue mpuaér gepes
Kpacoty. Kpacora — anTunon pazHosecus, 1ucrapMoHuy | pasnoxenus. Ha Kpacore mox-
HO CTPOWTH HAJ0JTO U podHo» [1].

W3 )W3H1 MHOTOJIMKOW TIPUPOJIBI 3aMMCTBOBAHBI U/IEH HAYYHOTO HAIIPABJIEHUS — CH-
HEPreTHKY, KaK Obl Ha EPBbIM B3NS OHU HU ObLIM OTBJICUEHHBL. Benpb 3aKoHBI Opranusa-
UM (CTPOCHUS U PA3BUTHUS) HEHCUMCIUMBIX PUPOAHBIX CUCTEM YHUBEPCAIbHBI, TPUIEM
HE3aBHCHMO OT TOTO — JKMBBIE OHH JINOO KOCHBIE. lIMeeTcs B BULY, MPeXKae BCETo, OOt
MIPUHIIMIT TAPMOHHU3ALUH CUCTEM — APYT C APYTOM U MX YacTel. DTO M MPUHIIMIT 30JI0TOTO
OTHOUIEHUS, IPOCIIEKNUBAEMBIN IO MIPOCTPAHCTBY U BO BPEMEHH, TO €CTh I CTPYKTYp U
MIPOIIECCOB Ha JIOOBIX MacmTabax OT MHUKPO- A0 Meramupa. OcoOeHHO SIPKO 3TOT MpPHH-
LI SIBJIEH B OMocdepe, B YeOBEKe, 3aKPEIUIEH B €r0 NCUXUKE, GopMupysl, Gopmannzys
npunoun KPACOTDI, orpaxatommii 3akon LIEJIECOOBPA3HOCTMU. Umenno Gmaro-
Japsi oOIIMM TpaBHIIaM TapMOHHH, 00€CIIEYHBAIOIINM ITyCTh BPEMEHHYIO YCTOWYHBOCTD,
paBHOBECHE B TOW WJIN APYTOM CUCTEME, BHYTPH JTaK€ COBCEM HEMOXOXKHX JPYT Ha JIpyTa
00pa3oBaHuii, ycTaHABIUBACTCSA, K IPUMEpY, YTPOeHHe UX CPEAHUX XapaKTEPHBIX Mac-
mTa00B (M TOMY TOCBSILIEHB MHOTHE KOJJIQKH B KHUTE).

B nmpupoze Ha Beex e€ ypoBHSIX HeyKocHUTENbHO AeiicTyeT npuHiun AHAJIOT'UU,
CTOJIb TIOYUTAEMBIH B JPEBHUX JOKTPUHAX, — 3aKOH HE PAaBEHCTBA M ITOJHOIO CXOZCTBA,
a nomobwust, mzomMopduzma. OH obecriedeH e€ PpakTaibHBIM, TONOTPAPHUECKIM YCTPO-
crBoM. Kak npaBuino, B ieHTpe cucTeMsbl (B Hadaje e€ WK B IPOLLIOM!) IIPOCIIeKUBACT-
Csl CIMpaJIbHAsI CTPYKTypa (IIpy>KHHA MOTEHLUN»), a Ha nepudepuu (B KOHIE e WiIn
B Oymymiem) — BeTBALIAsICS, TypOylIeHTHAs KBa3MXaOTUIHAs OPTraHU3aIlusl, 3aMbIKAIOIIast
cucTeMy, o0ecreunBas eii 0OMEH C OKPY>KarOILUM BHELLTHUM MHPOM.

U He ynmuBHTENBHO, YTO UMEETCSl ONpeenéHHasi TyOMHHAst CBSI3b MEXIYy OTHOCHU-
TEJIbHBIM PACIIOIOKEHHEM TUTAaHETHBIX ypoBHEH B CoHeuHOi! crcTteme (M aTOMHBIX ! ) 1 Xa-
PaKTEepHBIMHE dTallaMu KU3HU YesioBeka [92]. Tak cBoeoOpa3HO BOILIONIAETCS HAMU U BCEM
BOKPYT ACHCTBUE CHHEPTeTHYECKOTO MIPUHIIMIIA PE30HaHCHOTO BO30YKICHUS. A clenoBa-
TEJIbHO, TPOCTPAHCTBO TOJHKHA HAIOIHATH HEKasi HEBUIMMas HHOMAaTepHaIbHas «TOHKAsD)
cpena, B KOTOPOH U MPOUCXOAUT MITHOBEHHBIH PE30HAHC — M MOJIHUEHOCHO, HE3PUMO IIPO-
HOCSITCS yparanbl U CMEpYH eAWHOHN d3HUpHON (BaKyyMHO?) CyOCTaHIHH.

He «témuas» mm 310 SHEPrHsi COBpeMEeHHON KocMmonoruu? Vi 3To U €CTh SHepTus
IIpoctpancreennoro Orust — Kocmuueckoro Marnura, BeeHayanbHast sHEprust — eciu
cienoBarh Ydenuto JKusoit Otuku? Kak ckazano E.M.Pepux Yuurenewm, IIpoctpanctso
ectb Okean OrHsI, ¥ MCKPBI B HEM TTOTyYarOTCS W3-32 MArHUTHOTO MCTEYEHUS TIPH BUXpe-
BOM BpaIlleCHUH OTHEHHOTO BEIIECTBA, KOTOpOe o0pasyercs oT BpalleHus sHeprun Orxs
Hesunnmoro; Tak uto Orons [IpocTpaHcTBa sBAsSETCS OCHOBHBIM DlleMeHTOM, a OrHEHHast
9HEprus U €CTh Ta HEOINMCyeMasl TAMHCTBEHHAs! CHJIa, KOTOpas CTAaHOBUTCSI MarHETH3MOM
Ha spoM e€ BpalleHHH; BUXPEBOE XK€ BpalleHne Habmonaercsi Bo BcéM [IpoctpaHcTBe n
TeM ckopee, ueM OoJblire Macca, mpuyéM mepudepus Bparaercs: ObIcTpee HEHTPa; dJIeK-
TPHUYECTBO XK€ POXKIAET MarHETH3M U 00paTrHo. ..

Tak uT0 )¢ B caMmoM O0OOIIEHHOM cMbIciie HaM TipezcTtaBisiercs kak JIbIXAHUE
— C pa3HOW BETMYMHOW pUTMa, Pa3HOM IIyOWMHOM, B 000 Mo MaciTaly W CBOHCTBaM
cucreme BeenenHoi? O1o HeMIpephIBHAS Yepeia, CMEHa IBYX OCHOBHBIX COCTOSTHUN — MH-
Terpauuu (Brox) u AuddepeHuuanum (BbI0X). ITO MONEPEMEHHOE CTPEMJICHHE TO K
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EnuHCTBY (CTATHBAaHHE B «TOYKY» CHHTYJSIPHOCTH, TOPEHHE — CBOCTO POJia OKUCIICHHE ),
T0 K MHO)KECTBEHHOCTH (pa3pacTaHue, BETBICHHE, OXJIXKIIEHHE — CBOETO pofla BOCCTa-
HoBJIeHHE ). B cormyme — 3T0 mposiBieHHe 00IIECTBEHHOTO, a 3aTeM JINYHOCTHOTO HavaJa,
¥ BHOBB — IIEPEXO0]] K 00IIeMY € TIOCIEAYIOIINM ITPHOPUTETOM MHINBUIYaTHHOTO. MexX Ty
BCEMU 3TUMH TOJTIOCAMU U IPOTEKAET XKU3Hb KaXKA0H U3 CUCTEM, KaXKIOTO pa3BUBAIOLLETO-
C4 TeNna, KayKI0ro YeJIOBEYECKOrO CYILECTBA, BCE MHOTOJIMKON BeeneHHom.

K koH1y cocrosiaus quddepeHIpOBaHHOCTH, 3HAYUT — YCIIOKHEHHS, CUCTEMa CTa-
HOBHUTCS CTIOCOOHOM «BCIIOMHHATRY IIPOIIIOE, «MedTaeT» o0 ObuIoM EauHCcTBE 1 Oymytiee
CBOE yCcTpeMJIsieT UMEHHO K HEMY — K BEJIMKOH «IIPOCTOTE» COOOPHOCTH, BHUMAs IJIacy
HeBesoMoro Jupnxépa, 30Byliero e€ k 3Tomy BeceenuHCTBY.

Kcraru, nMeHHO B Hammm THU MTOM00HBIE TEHACHIIMHA 00HAPYKUBAIOTCS B JKU3HU ITH-
BUJIM3ALIUH C 0CO0O0H CHIIOH, MPUUYEM M HA CaMbIX Pa3HBIX YPOBHSX MpOLEcca MO3HAHMS.
He ciny4aiiHO IMEHHO CEeTO/IHS YeI0BEYECTBO COBEpPIIAET TPYAHBII N MydHUTENbHEIHN Mepe-
XO[I, IPEJICKA3aHHbIN e1l€ B AAIEKON IPEBHOCTH, OT OHOM 3MOXHU K ApyToii: oT XKene3Horo
K 3omotomy Beky, nnmn ot Kanu-torn k Carbsi-tore, win, B Macmrabax 3BE3aHOTO rozxa
[InaTona B 26 ThICAY JIET (MIPELIECCHOHHOTO rojia), — oT 3noxu Peid u amoxe Bomones. [1o
HEKOTOPBIM MPEICTaBICHUSIM, MUP BCTymnaeT B 3py OrHsa — KpelieHue BOJaMu CMEHSIETCS
KpelIeHHEeM OTHEHHBIM, BMECTO CTHXHMHU TOTOMOB HayMHAeT OyHCTBOBaTh CTUXMS ITOXKa-
putr. 1 yxe ¢ 1940-x TomoB u3 KocMoca 0OpyITUBAIOTCS HAa 3€MITIO OTHEHHBIEC SHEPTHUH,
BO3MOJKHO CBSI3aHHBIE HITH ¢ BXOxkAeHneM ColHIa B ocoObie obmacTtu ero 200 MITH-JIETHETO
myTH BoKpyT LlenTpa ["anakTuku, nnm ¢ mpuxoaoM OTTy/1a MOIITHEHIIINX ITOTOKOB KOCMUYe-
CKOM DHEPIHUU.

CornacHo naHHbIM acTpoHomud, ConHue B ['alakTHKe TeHETUYECKH CBSI3aHO C MpO-
CTpaHCTBOM 3BE37] co3Be3nusi OpHOHA — «OTPOCTKOMY» 3BE3HOTO CIHMPAIBHOIO pyKaBa
IMepcesi. Yu€Hble CYMTAIOT, YTO, BO3MOXKHO, MbI MpHHAIekuM Tpymne Cupuyca™, uTo
CorHIIe pacroIOKEHO B OY€Hb ITyCTON oOmacTu ['anakTHKe U y)Ke B T€4eHHE 3 MIIH JIeT
OHO HaXOJIUTCSI B MECTHOM «ITy3bIpe» TOPSIYETo Ta3a, e NpedyAeT enlé CTOIBKO )Ke BpeMe-
HH, a mpuMepHO 100 THICSY JIeT Ha3a/ crcTeMa BOILIA B TEMIIOE MEX3BE3THOE 00IaKO.

U3 Vuenns JXKugoit dtuku (Aran Voru) 3HaeM, 4To BCe SHEPreTHUYECKHE HEHTpPbI
YeoBeKa «BUOPHUPYIOT, OTBeYasi HA KOCMUYECKUE COOBITHS, YTO «CTPYH HOBBIX SHEPIUit
HaIpsraioT IpocTpaHcTBO. [ [prunHa mpuOIrKeHNsT HOBBIX SHEPTHH CKa3bIBAETCs Ha OIIy-
LICHUSX CEPLA U BCEX IUTAMEHHBIX HEHTPOBY, YTO «KAKJ0€ OTHEHHOE MPOSIBJICHUE 3BYUHUT
Ha LeHTpax (dakpax. — A.H.), BbI3bIBask Pa3HbIE OLIYIIEHUS», UTO «LEHTPB IPUHUMAIOT U
MTOCBIIAIOTY, YTO «YEIIOBEK JTOJKECH IIPUHSATE MOHSATHE OTHEHHBIX MTOCHIIOK [ 1, 3].

B nocnemHue rozpl, COIaCHO OAHOMY HEOITyOTMKOBAHHOMY WMCTOYHHKY, yXKe Hada-
JIOCh UHTEHCHBHOE KOCMHUECKOE «OTHEHHOE» BO3JEHCTBUE Ha HAIly W JIpyTUe IUIaHEeThI
ConmHeyHo#l CHCTEMBI, 1 OHO MPOOYKAAET HEBHJAHHBIE paHee BO3MOXKHOCTH YeJIOBEYe-
ckoro opranusma — «OraeHHoe Abixanue». OTHEHHOE JbIXaHUE SHEPreTHYECKUX LCH-

*CMm. crarpio gokropa ouonornueckux Hayk E.B.Tepémmuoii «[IOTOKH SHEPTHH B SKHBOH
TIPUPOZE W SBOIOIU» B )KypHaie «/lembducy Ne4(60)/2009.

** Comracuo Becenam E.W.Pepux ¢ Yuurenem M., Cupnyc — crapumit 6par CosHIla, 1 OH
OKa3bIBaeT Bo3/eHcTBHE HA CONHEYHYIO CHCTEMY, IMEET MOIIHYIO OPTaHU3aIHIO TPOCTPAHCTBEH-
HBIX TEJT C HECKOJIBKMMH COTHIIAMH-TITIAHETAMH, HAXOSIIMHICS Ha OTPOMHOM PACCTOSIHUH OT HETO.
YpaH (Korma-To — TOXe COJHIIE) MOUICKUT ABOHHOMY puTsDKeHHIo — Conaia 1 Cupuyca.
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TPOB Y€JI0BEKA, Er0 TOHKOMAaTEPUAIIbHOM COCTABISIONIEH, SIBISIETCS] €IMHCTBEHHBIM Ty TEM
YpaBHOBEIIMBAHUS (PU3MUECKOIO Tejla IPH MEHSIOIIMXCS KIUMaTe M Cpelbl OOMTaHMSL.
«OK€cTtkue snekTpoMarHuTHBIE U 3(UPHBIE UMITYJILCH M TIOTOKH, KOTOpbIE Jaiee Mo Ha-
pacraromieil OyayT BO3JEHCTBOBATh HA BCIO OMOTY 3eMIIH, CTaBSAT BCE OPraHU3MBI Iepesl
npoOIeMoi aganTanuy K HOBBIM (PU3MUECKUM YCIIOBUSM. [ ypaBHOBeMBaHMS (PU3HO-
JIOTUH B OTHEHACBIIIEHHOM IIPOCTPAHCTBE HEOOXOAMMO HAJIAKUBAHME KOMMYHUKAIIMH €
OrseHHBIM TeJI0M B 5KUBOI pu3nyeckoii popme yesioBeka». OTHEHHOE JBIXaHHE U €CTh
«COIIPOHUKHOBEHUE (PU3NUECKOTO IUIaHa KKAOH MHIAMBUIYAJIBHOCTU CO CBOCH TOHKOW U
OTHEHHOM CYIIHOCTBIO». OHO M3pEBIE U3BECTHO B PA3ITMUHBIX 330TEPUUECKUX IIKOIaX U
CITy’)KUT «HA4aJIOM U OCHOBAHMEM CIIOKHEHIINX ITI00aJBHBIX SBOJTIOIMOHHBIX MPOIIECCOB
YeII0BEYeCTBa B YCIOBHAX MepacoBoro nepexona» (ot Ilsroir Kopennoit Pacer — apuii-
ckoit — k [lecroit).

Monndurnupyercs (GU3HOIOTHS, TCUXO(PU3MYECKH COCTaB YeOBEKa, MEHSETCS
(yHKIIMOHAJIBHOE 3HaUYCHUE COJTHEYHOT'O CIIETEHHMS, TIPOUCXOASAT TPAHC(POPMALIUH OT LieH-
Tpa JErkMX K cene3éHke, EYeHH, MoYKaM, TUM(paTHIeCKiUM 00pa3oBaHusiM. V3MeHeHuns
JESITETbHOCTH COJTHEYHOTO CIUIETEHHUS CBSI3aHBI C KOCMHUYECKOH M COJHEYHOW aKTUBHO-
CTbIO, BBI3bIBatOIIEH qucOananc ctuxuil. CoIHEYHOE CIUIETEHUE — «ITO OUYEHb CIIOXKHBIM,
[0 CYyLIECTBY, SHEPrOMH()OPMAIIMOHHBIN KOMIUIEKCHBIA TOHKHH HEHTP»; «3TO TEPBBIA
CHHTETHYECKUI IEHTP, CHHTE3UPYIONNA “HIDKHHME” W “BepXHHE KU3HE0OeCIeqrBaro-
ue ncuxou3noorndeckre QyHKINN»; OH «COMPSDKEH C AbIXaTeIbHBIMU MPOLeccaMu
(u3HYECKOro TeNa U YaCTUYHO MPH 3TOM Pe30HUpYeT ¢ OrHEHHBIM HEHTPOM JErKHX» .
«Pa3BuBaroreecsi cTUXuiHOE MpeBanMpoBanue DnemMeHTa OrHs B opraHm3Me (Tpexie
Bcero [IpoctpanctBerHoro OrHs pa3iInYHON PUPOIBI) CONPSIKEHO C IEHTPOM BOCIIPHSI-
THSI CaMOii BBICOKOIi (pU310/10rHYeCKOli IHEPTHH — CUCTEMOH JETKHMX», KOTopas B Qu-
3MYECKOM TeJIe OCYIIECTBISET (PYHKIMIO TbIXaHUS U JHeproodecneyeHne Opranu3ma.

VBenuueHne CKOpocTH (Pr3MONIOrnyecKoro 0OHOBICHHUS HeU30e5KHO U OCYILECTBIIS-
eTcsl Pa3JIMYHBIMH MyTSIMU — KaYECTBEHHBIM M3MEHEHHEM IPOLIECCOB 0OMEHA B COCTaBE
Bcero (pu3ndeckoro Tena. BocrmpruHUMaeMblii OpraHu3MOM TPOCTPAHCTBEHHBIH UMITYIIBC
(U3HONOrHYECKU 3apOXKIAETCsl IMEHHO B Mpolecce AbIXaHUS U I «HApAIIUBaHUs OT-
HEBMEILEHMS (PU3NIECKOro Tena B MEPBYIO OUepeb OKaKeTCa Hanboee «OTHEEMKIMY,
0e30071e3HEHHBIM U ITPOTYKTUBHBIM 32 CUET NOBBIIIEHHOW « AMMYHOYCTOHYMBOCTIDY (¥13-32
HPUPOAHOTO TOHYCA TUM(BI) U UyBCTBUTEIBHOCTHU [VIaHA M PEIPOAYKTUBHBIX OPTaHOB.

«CaMm ¢axt ObICTPOro (HU3UOIOTMYECKOTO POCTa, CONPSHKEHHOTO C COMHEYHOH M
HOBOI1 TEOMarHUTHOW aKTHBHOCTHIO, IEMOHCTPUPYET KU3HEHHYIO HEMCUYEPIaeMOCTh BH-
TaJIBHBIX CHJI YesloBeKa». V1 BO MMs 3TOTO «COBEPILEHHO 0CO00E MECTO CPEIH BCEX YKe
Pa3BHBAIOIIUXCS MTPOLECCOB (HUIUONIOTHIECKUX M3MCHEHUI 3aHMMaeT 0OHOBJIEHHE PHUT-

* «leHTp J€rKHX, SBISAS BO3TOpaHUE, JaBall MOTaM BCE BO3MOKHOCTH W JUISI BBICIIUX
NPOSIBICHHIT. TO LEHTP AAET 0X0JIeHHE BO3LYXA M BOAbI. MOTH SBISIIH IIONETH M XOKICHHE IO
BOJIC, YICIbHBIN BEC JAeNajics OTHOCHTENbHBIM. [[eHTp JErKuX — OCHOBA BCEX TaK HA3bIBAEMBIX
“gymec”. Bce 0011 My4eHHKOB HCU€3ald KOHTPOJIUPOBAHUEM 3TOTO LIEHTpA, W TOJIbKO Yarma
9KcTasza xuia. “OroHb TPAHCMYTHUPYIONINA® — MOXKHO TaK Ha3BaTh ATOT LIEHTP ... TEMEPEITHUE
HOTH TMOJNB3YIOTCS MpaHasIMOM U BO3TOpPAaHUs 3TOTO IICHTpa. Beicuiuii Hor He HyXKIaceTtcs B
MpaHasMe, JUI1 Hero CYIIeCTBYET MPSIMOM IPOBOJT C OTHEM IIPOCTPAHCTBA. Bee MpOsBIICHUS SIBISIOT
HEOOXOAMMOCTh B TIpaHasiMe, KaK XOXJIeHHE 1Mo Bojie U monétel. Ho ecTh Muccuu Boiie. .. » [3].
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Muyeckoii akTusHocTH CEPALIAY: nnét mpoiiecc mposIBICHUS COKPBITOW KOCMHUYECKOH
cuitel JIF0OBH. DTO 3aKiaibiBajIoCh B HacTosmeM Kpyre ABymosi0ii 4eoBedecKoi 3BOIO-
i (paszaenenue nonos, B Tperbeit Kopennoit Pace IV Kpyra, nponzonuio npumepro 18
MJIH JIET Ha3aJ, COTACHO T€OCO(CKNM HCTOYHHKAM). 11 MMEHHO B JIaTEHTHBIX CHJIaX ca-
MOI0 CepALa 3aKJIIOUEH 3apObILI COOTBETCTBYIOIIMUX BO3MMKHOCTEN. B 3TOM 3apoaplie
MMEIOTCS CEHCOPBI, KOTOPBIE CO BpeMEHEM pa3z0yasT ero MoJl BO3ACHCTBUEM KOCMMYEeCKHUX
KOJOBBIX CUTHAJOB. V100 «cepue, Kak ‘““MHUKPOITyIIbcap”’, COAEPIKUT KU3HEHHOE CPezo-
ToYre (PU3HOIOTHYECKOTO N3HAYATIBHOTO pUTMa. VICTOUHHK 3TOMY OHEHHIO — COKpaIlleHUE
CEpPICYHOrO BEIECTBA O]l BO3JACHCTBHEM CBOCOOpA3HOTrO “IHPHOrO mpepnIBaTess’” .
1 B moreHuusX camoOi IPUPOABI MYCKYJbHONH aKTUBHOCTH BELIECTBA CEPALA 3aJI0KEHBI
TOHKHE COKPOBEHHBIE BUTAIIbHBIE d(hUpHBIE BO3MOXKHOCTHY. [lyckoBoii Habop KocMude-
CKHUX KOZIOBBIX CHTHAJIOB HaOMpaeTcsi B cepile KacaHUsIMH KocMU4ecKuX OTHEHHBIX JIy-
4eil pasiamaHoi npupoabl. M Torma «rpyOsiii (hM3HOIOTHIECKHA MPOIIECC B MTEPEXOMHBIN
MIEPUO]] PeaIM3allii TOHKUX BO3MO)KHOCTEH cepALia OCYLIECTBUM IyTEM BUIOU3MEHEHUS
NCUXO()U3UONIOTHYECKON aKTUBHOCTH OCHOBHOM MBIIIIIBI CEpAIa. DTOT MPOILECC 3amycKa-
eM IyTEéM M3MEHEHHs KadecTBa (YacTOTHI M aMIUIUTYbI) PUTMUYHOCTH PabOTHI KJIETOK
cepaeyHoi M. [Ipu moqoOHo# amantanuu puTMUYecKas akTHBHOCTh CHHTETUYHA,
100 IPUHAATICKHT IBYM MHUPaM — SPUPHOMY U BEIIECTBEHHOMY.

Tak Kak «MoJy4eHHe HOBBIX JKM3HEHHBIX (IIPOTPaMMHO-BHTAIBHBIX) CHJI ITOCPE-
ctBoM OTHEHHOTO MPOCTPAHCTBA X OCO3HAHMSI CaMOTO ce0st B TIEPBOi (paze mpeoOparkeHHs
OpraHu3Ma OCYILECTBISICTCS Yepe3 cepauey, a Takke onarogaps OrHeHHOMY JBIXaHHUIO, TO
TIPY ATOM «HACBIIIEHHE MPOCTpaHcTBa OTHEM MOXKET HE TOJIBKO O00CTPUTH XPOHHUYECKHUE
0O0JIe3HH, B TOM YHMCIIE U CepAla, HO U YCHJIUTh, OOHOBUTH M M3JIEYUTh CaMO (PH3HUYECKOe
cepale B caMbIX TITyOWHAaxX ero Gpu3n4eckoro GyHKIMOHUPOBAHHUS.

[IpuBenéHHBIE BBINEPKKH, B TOM YHCIIE U O CHHTETHYHOCTH B paboTe cepara, 0co-
OEHHO B HAIll TIEPEXOHBIN MMEPHO]], KOTJa MEHSIOTCA KocMOo(M3NYecKne KadecTBa IO-
CTYHAIOLIUX Ha 3eMIII0 SHEPruil, MOATBEPKAAIOT MPEXKHIO I0TajKy aBTopa [92] o He-
KOW IIyOMHHOI CBA3M PUTMHKHU cepAlAa U MYJbCaPOB, STHX TSHKEIBIX, XOTS M BEChMA
CKPOMHBIX I10 pa3MepaM OCTAaTKOB MACCUBHBIX CBEPXHOBBIX 3BE3/], B30PBABILIUXCS B KOHILIE
cBoeil OypHOIt u3HU. B 000uX cityyasx B CpeIHEM — OMH U TOT K€ TIEPUOJ MYJIbCAIlHH,
1 cexynaa. He moxet 310 OBITH CityuaitHocThiO! [Ipupona pa3BuBaeTcs 1Mo equHbIM 3aK0-
HaM. B TakoM coBnaieHuu BUIUTCS HEKas IPEEMCTBEHHOCTh CYILIECTBOBAHUA — IcTadera
nepenayn :KU3HEHHBIX OCHOBaHWIi. Besp MMEHHO U3 00OTaniéHHBIX 00Jee TKENBIMU
XUMHAYECKIMHU BJIEMEHTAaMH 000JI04YeK, cOpachiBa€MBIX CBEPXHOBBIMH, BO3HHKAIOT CO
BpEMEHEM MEeX3BE3/THbIC MOJIEKYIISIPHBIE 00JIaka, a TOTOM U 3BE3MIBI C OKPY KAIOIIMMHU UX
TUIAHETaMHU, TJIe TOJIbKO M MOXKET MOSIBUTHCSA M Pa3BUThCS OHONOrHYeckas popma >KU3HH,
HEBO3MOYKHAsI O3 yUacTHs DIIEMEHTOB, TsDKENIee BOAOPOAa ¥ Tenus . Dcradera KaKeTcs
Jaske Ooliee conepKaTeNbHOM 10 CMBICITY, K00, KaK 3HAeM U3 Te0CO(HUH, TOCTOWHO ITPO3BO-
JIIOLMOHHAPOBABIIIAs YeJI0BEYECKasi MOHAJIA — CO3PEBILIEE 3€PHO yXa — CTAHOBUTCS B KOHIIE
KOHIIOB BO IVIaB€ IJIAHETHI, @ 3aT€M M OTHEHHOHACKIIIIEHHOM 3BE3/1bl, 10 KOHIIA )KU3HH, Bep-
HO, COXPaHSIOIIEH B HEIpaxX CBOMX, B MOTEHIMM XapaKTEPHYIO U VIS YEJIOBEKAa PUTMUKY

* XapaKTepHO, YTO XKeye3a Ha 3emMire 6OJ'IBH.I€, YeM B KOCMUYECKOM IBUIM M MaJIBIX Teaax
ConHeuHOM CHUCTCMBI, a CPpCAHSAS INIOTHOCTDh 3emin HauOoJIbIIas Cpeau IJIaHeT CUCTEMBI.
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BEYIIETO €ro opraHa — cepana. YtoOsl Korma-HuOyas iepenarh e€ mocaeIyomuM Gpu3m-
YeCcKUM 00bhEeKTaM — TIaHeTaM, Ha TOHKOM yPOBHE BO3BPAIAIOIINX UX CBOUM B OymyIeM
pasymHbIM oOuTarensm. OTCroIa CIIPaBeAJIUBO CCIaTh BHIBOA M O MPUCYTCTBUU TOHKOMH
3¢upHON cyOCTaHIMK BO BCEM MPOCTPAHCTBE BceneHHoi, 9To Kak pa3 M MOKeT odecrre-
YUTh MOJIHUEHOCHYIO, PE30HAHCHYIO Tepeiady XapaKTePHBIX BHOPAIUA OT OTHON TOYKH
K JIpyroil, CKOIb YrOIHO YHaJIEHHOW. M «cepale — BMECTUIIHMILE BCEX TOHKHUX 3HEPIUi»
genoBeka [3]. «IlyCcTh IpUBBIKHYT JIFONH K TPAHCMYTAIIMH CEP/IIIa KaK K IYTH SBJICHHOMY H
JTABHO M3BECTHOMY», — cka3zaHo Obwio E.W.Pepux B Oecenax ¢ Yuurenem (24.04.1933).

Crnemyetr OTMETHUTb, UTO OTHEHHEBIE MTPOIIECCHI, MPOUCXOIUBIIINE B CBOE BpeMsI B Opra-
ausMe E.W.Pepux (maBaBmme €ii BO3SMOXKHOCTP ITOCTOSTHHO U TI0 HApaCTAIOIICH TelernaTH-
YyeckH obmarecst ¢ Yuutensamu [ mmanaiickoro bparctsa), ObUTH CONPSKEHBI C MyYHTEIb-
HOW (PU3HMOTOTUUECKON MEepEeCcCTPOMKON OpraHi3Ma — OrHeHHOW TpaHcdopmauuei, yto,
B YaCTHOCTH, BBI3bIBAJI0 HEOOXOAMMOCTD OXJIAXKIATh TEJIO — HAIPUMED, OOKJIabIBaTh €ro
JBIIOM JIaXK€ B YCJIOBHUSX BBICOKOTOPHS (BO BpeMs LIeHTpaapbHOa3MaTCKON AKCIICAUIINH B
konie 1920-x ronoB). Bo3aMokxHO, He CiydaifHO OTBa)KHAs >KEHIIMHA BOIIUIA B COCTAB JKC-
MEAUIMKA U CMOTIa TIEPEHECTH cypoBefiiue ycioBus Tubera.

HagepHsika uMeHHO X0J104 HEOOXOmuM (DHU3NYECKOMY Tely YelOoBeKa, YTOOBI He
TOJIBKO 3aKaJIUTHCS, YCTOATh NPOTUB pa3IMyHBIX Ooie3Hel (a 3To ¢akT; Benb HaOupaeT
CIUTY KpHUOTEPAITHS — JICYCHUE XOJIOJIOM; BCTIOMHHM TaKK€ YHUKATHHBIN JKU3HEHHBINA OITBIT
[Hopdupus VsaHoBa), HO B Onikaiiineii epCreKTUBE U JayKe CETOIHS, COIPUKOCHYBIITUCH
C MIPUXOJAIINMHE U3 KOCMOca MoTokaMu OTHEHHOM SHEPTHH, BRICTOSATh, HE IOTHOHY Th (HX,
[0-BUANMOMY, HE CITy4aifHO, KaKk TOMOIIb 3eMis moiydaia B 1940-e rombl — BOEGHHEIE).
[lomy4aercs, 4T0 HBIHEIIHEMY M OyAyIIEMY YeJIOBEYECTBY (C TOUKH 3PEHHUS TTOHHMMAHUS
MHPOYCTPOMCTBAa KaK MHOTOIUIAHOBOM CIIOKHEWILIEH CUCTEMBI, NOAACPKUBAIOIIECH CBOE
CYIIIECTBOBaHHE, a Tarke YenoBeka B Hell) TPeOyIOTCS He TEIUTHUHBIC PAaCcCiIa0isItoNIne
YCIIOBUSI, & CYyPOBBIE, HE KapKHUE — HY>KEH XOJOI.

Kcraru, n3BecTHbIe HayKe paHHUE STallbl CTAHOBJICHHS YEJIOBEYSCKOTO OOIIeCTBa
TIPUXOAMIINCH Ha Ty TIOPY, KOT/Ia JISTHUKOBBIE MPOIIECCHl HA HAIIEH TUIAHETE yCHITNBAIIUCE.
Tak, 18—20 ThICSIY JleT Ha3ajd, «B pa3rap» IOCIEIHETO OJECHEHU MaTePUKOB (OHO Ha-
yanock cBbiie 30 THIC. JIET Ha3a][) ONPEACIEHHBIM 00pa30M YCKOPHIIOCH COBEPIIICHCTBO-
BaHME MaTEepPHAJBHBIX KYJIBTYp, HECMOTPS Ha TO, 4TO ApeBHHN CeBepo-AMepHKaHCKHIA
JIeTHUKOBBII TTOKPOB OBLT 00IIMpHEEe AHTapKTHUECKOTO (MaciTalwl onefeHeHrst EBpazun
OBLTH CKpOMHEE).

Uro ke KacaeTcsl CETOMHSAIIHETO JTHSI, TO MbI JKUBEM B MEKIICIHUKOBOE BPEMSI OTPOM-
HOM JUTMTEEHOCTH, KOT/Ia JISTHUKH COXPAHSIOTCS TOJIBKO B TOPHBIX U MOJSPHBIX OONIACTSIX.

U BOT GONBIIMHCTBO YUEHBIX HBIHE 3asBIISIOT O SIKOOBI HACTYIAIOIIEM IJ100aJIbHOM
noterieHuu. OIHAKO, CYIIIECTBYET B TOM K€ YUEHOM MHUPE M MPOTHUBOIIOIOXKHAS TOUKA
3peHHs — O MPEACTOoANIEM [1odaabHOM noxononanuu! [lo-Buarmomy, ctonb HeoOXomu-
MOM JIJISl TIPEZICTOSAIIETro B OyyieM (He omm3kom) [Ipeobpakenus uenoBeka?..

B coBpemennoM mupe, TeM Oosee B OyaylieM U pagyu HEro, «(PU3NKW» U TUPHKI
(MOXXHO TIEpEeNHAaYUTh — YUEHBIE U 330T€PUKH) JOIKHBI HE IPOTUBOCTOATH APYT PYTY, a
BBICTPaNBaTh TAPMOHUYHBIE B3aMMOOTHOIIEHHA. Kak 3T0 OCyIIecTBIEHO MPUPOION B HAC
caMuX — B LIEJIECOO0Pa3HOM COIVIACOBAaHHOM (DYHKIIMOHUPOBAHUH PABO- U JICBOTIOMYIIAP-
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HOTO MBIIUIEHUS, a TAaKXKe B TOM NIyOMHHOM JUCCUMMETPHN MHpPa, KOTOpasi IBIKET €ro
3BOJIIOLIMIO, U B N3HAYAJIbHOM HICAJIBHOM — CAUMMETPHYHOM — IP0o00Opa3e, KOTOPbIA BCTPO-
€H B YHHBEpCaINHU Haiero Mupa. Y 3aech — mpUHIUI OMHAPHOCTH, JBYXITOJIIOCHOCTH BCEX
TBOpeHUl U Bceil Beenennoit B enom. «M 1o, 1 3170» — Kak ckaxxyT Ha Bocroke. [IpuHiun
HECIMSAHHOCTH U HEPa3IeJIbHOCTH, MHOKECTBEHHOCTH M €JMHCTBA, KOTOPBIE CaMH IO cede
HE CYIIECTBYIOT, a JIUIIIb BMECTE.

Bor mo-cBoemy wacTHple mpuMepbl MOA00HOI muxotomuu. [lo-Hamemy MHEHHIO,
KapKac JIF000H YIUTOMEHHON pOTHUPYIOIIEH CUCTEMBI (TTIAaHETHOH, 3BE3THOMN — TaJIaKTHKH)
NpECTaBu M Mapoi BUIOB CITUpalie — apXUMEIOBOH U JIOTapU(MUUECKON 30JI0TOH, TO
€CTh B CUCTEME IPUCYTCTBYIOT U PABHOMEPHBIE, U OTPENEIEHHBIM 00pa3oM YCKOPEHHbIE
JBIDKCHUS; B TYpOYJIEHTHOM ITOTOKE (CO MHOTUMH «3aXJIE0BIBAIOIIMMHUCS) BUXPSIMU) IIPO-
CMaTpHBaeTCsl CBOEOOpa3Hasi TPEIIMHOBATOCTh — BETBAIIASCS CTPYKTYpa CIOBHO PacTy-
1Iero Apera, npoOuBaroinas cede A0pory CKBO3b CyeTy HECIIOKOMHBIX BUXpEH. A Tak Kak
CYILLECTBYET OmpeneitHHas CBsI3b (POPMBI 1 COACPKaHUS, WA CTPYKTYPHI U €€ (QyHKIHH,
TO MOXXHO TIOMBICIIUTH B ITOCJIEIHEM MPUMEPE COECAUHEHHS «CTUPAIN C BETBICHHEM) O
BCEOOIIEM MPHHITUITE: PACTUTEIIFHOE TPOCMATPUBAETCS U B KOCHOM, YKU3Hb IYJIBCHPYET
U B HEXHMBOM», IPEBO CTAHOBHUTCSI CKPEION U CBSI3bI0 y HAC Ha 3eMIIe, a TaKXKe 3EMITH C
HeOOM.

Heocnopumsl yauBepcasimu B ocHoBaHuu mupa. M omm co3mator ceom OBPA3bI
onaromaps emé omnomy npuHiuny — OTOBPAXKEHUIO. On, He 6e3 momomu pe3o-
HAaHCOB, JEHCTBYET KaK MeXIy HEBUAMMBIMHU, TaK U BHIMUMBIMU IIAHAMHU MUPO3aHUSL.
‘YHUBEpCaTUH MHOTOKPATHO OTOOPaXKAOTCA BHYTPH KXKIOTO IJTaHA ¥ MEXY COCETHUMHU
— CIIOBHO Pa3MHOXKAIOTCsI, KJIOHUPYIOTCS, HO ¥ «MYTHPYIOT», UCTIBITHIBAsL «IIOTEPUY NPU
OTpakKeHUH, BUJOU3MEHSIOTCS BILIOTH JI0 Xaoca (aHanor — TypOyaenims). Ho u yepes xaoc
npocBeunBaeT [IOPS/IOK — camu yamBepcanmuu. Keraty, Ha MaTeMaTHIeCKOM SI3bIKE OTO-
OpakeHust onMchIBarOTCA (okycamu U kayctukamu [11, 90]. A B pa3nu4HBIX, HE TOJHKO
¢dusmueckux, cpeaax orodpaxenus Tpancaupyrorcsi [IOTOKAMMU — BemiecTs, SHEPTHH,
undopmarmu. .. U, HaBepHOE, Bce OHU MyNECHPYIOT, «IbIIIAaT» B YHUCOH cO BeeneHHOi.

N3yuas henomens! [ lpupoabl, Mel mocturaem 6e3rpanndnyo e€ Mynpocts. [1ertaemcest
HAIlIMM HECOBEPIICHHBIM YMOM 3alNISTHYTh B €€ TITyOUHBI H, IPOH3UB MBICJICHHBIM B30POM
e€ Pa3HOJMKHE IJIaHbI, YPOBHH, HANTH 0OIIIHE MTPUHIHITBI, COSTUHSIONINE BCE MUPO3TaHUe
B eIMHOE U HepyimmMoe Llemnoe.

Korza s>xe MbI mpocTo mo0yemcsi IpUPOAHBIME KpacoTaMH, TO IYLIOH U CepALeM,
M0 HAWTHIO OLIYIIaeM Ty BENHKYIO0 CBs3b, Ty HEHCTOIIMMYIO |'apMOHUIO, KOTOpas Hac
MAarHuTHO MPUTSTHBACT, BICUET K ceOe, CIIOBHO B POAHON A0M. OT MOOAIINX, TPETIETHBIX
o0bsiTri [Ipupoap! yHTH HEBO3MOXKHO. . .




,D,OFIOJ'IHI/ITeJ'IbeIe npuMeYaHus

Axawa (canckp.) — TOHKas, CBEpXIyBCTBEHHAs TyXOBHAs CYIIHOCTH, HAIOJIHSIIO-
mas BCE€ MPOCTPaHCTBO; M3HAYaIbHAs CyOCTaHILIMS; OHA OTHOCHUTCS K 3(pUpy Tak ke, KaK
IyX K Martepum; siBngercs BecemupnsiM [IpocTpaHcTBOM, B KOTOPOM HEOTHEMIIEMO 3a-
KJIroueHa BeyHasi MeicneocHoBa BceneHHON B €€ BEUHO M3MEHSIIOIIMXCS acleKTax Ha
IJTaHaX MaTepUr U OOBEKTUBHOCTH [24].

bpaxma (canckp.) v bpaxman — Oe3MYHBIN, BEICIITUHN 1 HeTTO3HABaeMbIi [ [puHItun
BcenenHol, U3 CyIIHOCTH KOTOPOTO BCE UCXOAMUT U B KOI'O BCE BO3BPAILAETCS, KOTOPHIM
OecTerneceH, HeMaTepUaleH, HepOXKIEH, BeUeH, Oe3HavaneH U OecKkoHeueH. .. bpama, Mmyx-
CKOl 1 MHUMBII TBOpeL, JUILb NEPUOINYECKH CYILIECTBYET B CBOEM IIPOSIBIICHUU U 3aTEM
CHOBa Torpy>kaercs B /Ipanatito, TO €CTh NCUE3AET U YHHUTOXKaeTcs [24].

Jaiia vi Jlaiiam (canckp.) — OT KOpHSA Jall — UCYe3aTh, pa3jiaraTbes; HyJaeBas Tou-
Ka, TOUYKa paBHOBECUs B (U3MKE M XUMHHU; CAKPabHO — TOYKA, B KOTOPOIl BEIIECTBO
OJTHOPOIHO ¥ HE B3aWMOJEHCTBYeT, He nmuddepenunpyercs [24].

Jlozoc (epey.) — BHELIHEE BBIPAXCHUE WM CIICACTBUE BEYHO COKPBITON MPUYHHEI
(peun ectb Jloroc mMpIciu, MO3TOMY | nepeBoAuTcs Kak «Imarom», «CioBo» B ero MeTa-
(hm3nyeckoM CMBICIIE); TPOSBIEHHOE OOKECTBO Y KayKJOW HAIMH W Hapona [24].

Maneanmapa (canckp.) — NepuoJ MPOSBICHUS B MPOTUBOIONIOXHOCTD [Ipanatie;
OykBaibHO, Manyanmapa, T0 €CTh MeXIy (IByMs1) MaHy; OTHOCHUTCS K Pa3lIUYHBIM IO
BEITMIMHE IUKIaM [24].

Mamny (canckp. man — MBICINTB) — TOUYTH OOXKECTBEHHOE CYIECTBO, MEPBBIN
3akoHonatenb; B Teuenue Jlus bpamel (ManBanrtapser) 14 Many, cornacHo «Ilypanam»,
SBIIAIOTCS] TIOKPOBUTEIAMH WJIM CTPaKaMH PACOBBIX IUKIOB (M3HAYaNbHBIX MaHy —
ceMb ) [24].

Ilpanaiia (canckp.) — neprnoa 00CKyparyy Win MoKos (TUTaHETHOTO, KOCMHYECKOTO
WM BCEJIEHCKOTO), IPOTHBONOJIMKHOCT, ManBaHTape [24]. (OrcyrcTBue BeeneHHOMH,
npeObIBaHNE B CUHTYJIAPHOCTH, TO €CTh 3aaepkka pixanus nocne Beigoxa nepen cie-
nyroruM Baoxom. — A.H.).

Ilpanaama — npIxatenpHbIe YIPAKHEHUS B HOTHUECKON MPAKTHKE, CIIOCOOCTBYIO-
[IMe OYMIIEHUIO U YMHOKEHHIO MTPaHbl (3KU3HEHHOM SHEPTrUH) U TOCTHXKEHHUIO BHYTPEH-
HETO PaBHOBECHS.

B cBoceit menaBueit kaure «S B Maanm uckan Poccuto» (M., benoBonbe, 2009) -
carenb, Mo3T U nyremecTBeHHUK HO.M.Kimounnkos, MHOTO pa3 noosiBaBnii B Unann
U DIyOOKO MHTepecyrouuiics BocTokom, BOT 4TO paccka3al O JbIXaTelIbHBIX MPaKTH-
Kax CO CJIOB OJHOIO M3 COBPEMEHHBbIX MyapenoB Munuu. MHauiickue WOrH CUMTAIOT,
YTO CHCTEMa TaK Ha3bIBAEMOI'0 XOJOTPOIHOTO ABIXaHHUA (3TO (POPCHPOBAHHOE JbIXaHUE
C YCHUJICHHOHN Haka4yKoi B JETKHE IMpaHbl), BOHUKIIAS B AMEpHKe KaK KOIHs MpaHas-
MBI, MOXET aKTUBU3UPOBATh SHEPTETUKY YEJIOBEKA, HO U pa3pylLlaTh OPraHu3M — BCE 3a-
BUCHT OT KBaJlU(pHUKaLuu MacTepa. Benp o0ocTpsieTcss 4yBCTBUTENBHOCTD YEJIOBEKA, OH
HauMHaeT owmymars ToHkuid Mup, Jaxe MOXET YBUIAETh CBOU MPOILIbIE BOIIOLIEHUS
— YTO BOBCE HE HY)KHO JIFOOOTBITCTBYIOIIEMY OObIBarento. Jaxe mpaHasMy WHIUHACKAE
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HOTH MMPAKTHUKYIOT BCE MEHBIIIE ¥ MEHBIIIE, H0O YTOHUEHHE CO3HAHUS Ceifuac MPOUCXOAUT
€CTECTBEHHBIM ITyTEM, a MUP 0CO00 HY)KAAeTCs B JOOPOXKEIATeNbHbBIX, YyTKUX U 310PO-
BBIX JIFOSX.

dDoxam (mudem.) — aKTUBHAS, MY>KCKasi MOIIb 10 OTHOIICHHIO K YKEHCKOW MPOM3BO-
JISIIIEH CrJle; CYIIHOCTh KOCMUUYECKOro anekTpuuecTBa; [Ipeaseunsiii CBeT; B MPOSIBIECHHOM
Bcenennoii — BeYHO NMPUCYTCTBYIOMIAs AMEKTPUUIECKasi SHEPTHH, HEMPECTAHHO JEHCTBYIO-
Iast pa3pyIaroIias ¥ CO3UIATeIIbHAs CHITA; BCEMUPHO JIBIKYIIAs )KU3HEHHAs cra [24].

Yemeepmuunocmp. COriacHO APEBHUM YUCHUSM, C(HOPMHUPOBABIIMMCS B I1OCIIEBE-
JTUICKUI Ieprof, KaK YITIOMUHAET 3HaTok caHckpuTa O.B. TpeTbskoa B cBoeil kHure [73A],
CYIIECTBYIOT YeThIpe COCTOSIHUSI 3BYKa: 1) Baiikxapu — ypoBEeHb CIBIIINMOTO 3ByKa (He
aHaJIoT JIM dTaIly pacluIMpeHus, TO eCTh IposBieHus BeenenHoit B paze Beimoxa? — 4.H.);
2) Maoxvama — nepexoqHast popma MEXIy CIBIIIMMBIM 3ByKOM U BHYTpeHHEH BUOparmeit
(He aHAJOT JT COCTOSHUS 3a/iepKKH [IpIxanust mocie Brigoxa, To ecTh ociie pacimpeHns
Bceenennoit? — A.H.); 3) Ilawusnmu — 3ByK, B KoTopoM Buj Beenernnoit ects Heaudde-
pentpoBanHas hopma (He daza 11 Broxa, pactBopenust BeenenHoit mocie 3anepxku eé
Hexanus? — A.H.); 4) [lapa — 3anipenensHbIi 3BYK (He ananor ju [Ipanaiiu — stama oTcyT-
cTBUs BeeneHHOH, To ecTh CHHTYIspHOCTE rieper] Bermoxom? — 4.H.).

Boobuie uembipéxmaxkmuocms mo060ro mpolecca HEYKOCHUTEIBHO U BO MHOXe-
CTBE ciy4aeB cobmonaetcs [Ipupomoil, AeMOHCTPUPYIOIIEH TEM CaMBIM 3aKOHYEHHOCTb
BHYTPEHHEH KOHCTPYKLUH 110000 nrKia. Byas To monpasaeneHne HHAycaMy Ha «IOTH»
pasHoro MacimTaba TeX WK UHBIX (a3 HCTOPUIECKOTO Pa3BUTHSL, TUO0 MPUHATHE JIFOIb-
MU gncia (a3 CyTok, roga u T.1.

Cornmacao K.IOHTY, 4eTBepTHYHOCTE (K6amepHocmp) — 35TO «YHHBEPCAJIBHBIMH
apxerun (Bb1. A.H.), ABISFOIIUNA COOOW JOTHUYECKYIO MPEANOCHUIKY BCSIKOTO IEI0CT-
HOTI'0 CY)XJIEHUS; YaCTO UMEET CTPYKTYpy 3+1, B KOTOpOH OJUH U3 DJIEMEHTOB 3aHUMAET
0co00€ ToJIOKEeHHE WITH 00IaJaeT HECXOXKEH C OCTANBHBIME TIpupoaoi. iMeHHo “dert-
BEPTHII”, TOMONHAA TPU APYTUX, JENAET UX YEM-TO €IUHBIM, CHMBOJIU3UPYIOIIUM YHH-
Bepcym» (IuT. 1o: [lemyxos C.B. Matpruynasi TeHeTHKa, anreOpsl TeHETHYECKOTO KOJa,
noMexoycroitunBocTs. M., PAH, 2008. C. 295).

U B camom zere, mpeqiaraeMasi HAMU YeTHIPEXTAKTHAS CXeMa pa3BopaynBaHus (hu-
3udecKkoil BeceneHHOH u e€ «yxoma» ¢ apeHbl BBITUS BIIOJIHE COOTBETCTBYET Ipadalliu
no tuny 3+1: eciiu 3 orBeuaer ManBanTtape — e€ Ilpossienuto, To ectb TpéM ¢azam
Heixanus (Beiioxy, 3agepxke, Bnoxy), To 1 — aro [Ipanaiis, unu dasa 3aaepkku mocie
Bnoxa nepen cneayronum Beioxom.

SpKuM, HO MaJIOU3BECTHBIM «3€MHBIM» IPUMEPOM YETBIPEXKPATHUS SBIAETCS aJIre-
Opaunueckast MaTpHna 2x2, TO ecTh ¢ %1 Kax sameuaer C.B.IletyxoB, 3T0 U siBJI€HHas B
npeBHekutarickoi «Kuure Ilepemeny («Mznn») yeTBépka 6a30BBIX AWAarpaMM: «CTa-
poiii AAH» (/—= ), «ctapas UHbh (= = ), «momnonont AH» ( ==, «mononas MHb»
(==); u, bnarozgaps yCTaHOBJICHHOMY UM NapajjieIu3My, OCHOBOIIOIararomas MaTpu-
11a 4eThIpEXOyKBeHHOT0 reHeTndeckoro andasuta C, A, U, G:

C A
U G
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CuHepreTuka 06 aHanorax >XMBOrO B «HEXMBOW» Npupoae’

E.H.Kuazeea, ookmop ¢hunocogcxkux nayx,
C.I1.Kyporomos, 00kmop hu3uxo-mamemamuieckux HayK

IMonck aHAJIOTOB KUBOTO B «MEPTBOM»
OtH (HOPMBI, BO3HUKAIONIHE U3 KPUCTAIUIOB 3aMEp3IIeii BOABI TaK ONM3KHU K hopMaM
pacTeHui, 4To CBA3b MKy TEMH U IAPyruMu (OpMOOOPa3OBAHUAMY OYEBHIHA.

M. Ipuweun

CuHepreTHka HHTEPECHA HE TOINBKO CBOMMHU MaTeMaTHYECKUMU Pe3yJIbTaTaMu, OT-
KPBITUEM YIUBUTEIBHOIO MUPA 3BOJIIOLUOHHUPYIOMIMX U CAMOOPraHU3YIOIUXCA CTPYK-
Typ, HO ¥ CBOMMH Pa3BETBIEHHBIMHU NPIIIOKeHsIMA. OHA YCTaHABITUBAET MOCTUKH MEXK-
oy «MEPTBON» M XKHUBOH MPUPONOH, MEXIY LENenof00HOCThIO MOBEACHNS PUPOIHBIX
CUCTEM M Pa3yMHOCTBIO UEIOBEKAa, MEXKIY IIPOLECCOM POXKIACHUS HOBOIO B IPUPOJE,
TBOPYECTBOM MPUPOJBI U KPEATUBHOCTBIO YesloBeKa. J[Jis onpeneéHHbIX KJIacCOB HEOP-
TaHUYECKHUX CHUCTEM BEIETCS MOUCK KUBOTO, AIEMEHTOB CaMOJOCTpanBaHus, pereHepa-
uu, MopdoreHesa, a B JKHBOM — IMIOMCK CBOWCTB KOCHOTO, TOTO, YTO €IUHHUT C LAPCTBOM
HEOPraHU4EeCKOW MTPUPO/IBI, YTO MPEAIaHO B 3aKOHAX HBOJIIOLMY BceneHHOM.

Peub mpér He MPOCTO O BHEIIHEM CXOIACTBE WM METaQOpPHUUECKOM CPaBHEHUH
CTPYKTYpooOpa3oBaHUi KOCHOW W XKUBOW mpupoabl. Peub naxke He 00 aHajoruu, a
00 m3omMop(hu3Me KUBOTO U «HEKHWBOTO», O BBIIBIEHWH HEKWX YHUBEPCAIHHBIX 3a-
KOHOMEPHOCTEH 3BONIIOLMHM KU caMoopranu3anuu mMupa. C MOMOLIBI0 CHHEPIreTHUKH
OCYUIECTBIISICTCS BBIXOZ Ha Hamboliee aOCTPaKTHBIA U TIIyOOKWH ypOBEHb CpaBHEHHUS,
BbIpa0aThIBAIOTCA HEKHe OOIIME MOJEINU, YCTaHABJIMBAIOTCS 3aKOHOMEPHOCTH TpaHC-
JUCLUIUTMHAPHOTO THIIA.

B HnctutyTe npukiagHoit maremaruku uM. M.B.Kenapima PAH u Ha daxynsre-
T€ BBIYHCIUTENHHON MaremMaruku U kubepaetnkn BMK MI'Y um. M.B.JlomoHOCOBa B
TEYEHUE TOCIETHUX NECATHIIETHI MPOBOAATCS MCCIECAOBAaHUS MPOLIECCOB ABOIIOLMY B
OTKPBITHIX M HEJIMHEHHBIX cpefiax (cuctemax)” u, MPEK/Ie BCEro, MPOIECCOB B ILIa3Me,
CBSI3aHHBIX C YIIPABIISIEMBIM TEPMOSIEPHBIM cHTE30M. [IpocThie, mo m1yOoko comeprka-
TEJIbHBIE MaTeMaTHYECKUE MOAETH 1 BBIYUCIUTENIbHBIN (Ha KOMITBIOTEpax) SKCIIEPUMEHT
MO3BOJISIFOT ITPOHUKHYTH BO BHYTPEHHEE CYILECTBO HEJMHEWHBIX IIPOLIECCOB, OINpENE-
JIIEMBIX ITPOTUBOCTOSIHUEM JIBYX Hayaj — JIMUCCHUIIATUBHOIO, TO €CTh PACCEUBAIOILIEIO He-
OIHOPOJHOCTH B Cpelie, U, Ha00OPOT, CO3AAIOLIET0 Pa3HOro PoAa HEOAHOPOIHOCTH, TO
€CTb ACUCTBHUS OOBEMHBIX MCTOYHUKOB M CTOKOB (YTO XapaKTEPHO I OTKPBHITHIX JHC-
CUTIATUBHBIX CPEl, B YACTHOCTH — KUBBIX OPTaHMU3MOB).

Ilo cytu nena, ctpouTcs cBoeoOpas3HbI MapauIeIbHBIA MUP — MUP MaTeMaTHUECKUX
mozeneit. [Ipu ero nzydennn oOHapy:KUBAIOTCS MapaJ0KCAIbHbIE CBOMCTBA HETMHEHHBIX

* CM. Taxske kypHar «Jlemsduc» Ne2/2002.
** DTO CHCTEMBI, MaJIble BO3ICHCTBHS Ha KOTOPBIE CO CTOPOHBI OKPYIKAOLIEH CPEeIbI IPHBOLISIT
K UX HEeNPOMOPIUOHAIBHO 3HAYUTENIBHBIM U3MEHEeHUAM. — [1pum. A.H.
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MIPOIIECCOB, @ IMEHHO: JIOKAJIM3AIHS TIPOIIECCOB B OTKPBITHIX AUCCHITATHBHBIX CPEAaX, TO
ecTb 00pa3oBaHHE CAMOIIOAJCPIKUBAIOIIMXCS CTPYKTYP B CIUIOLIHBIX Cpelax; CIeKTPbI
CTPYKTYP-aTTPAKTOPOB Kak HauOosiee YCTOWYMBBIX 0Opa3oBaHMid, K KOTOPBIM 3BOJIO-
LMOHUPYIOT MPOLIECCH B TAKOTO POJa CPEAax; Te WM HHbBIE BUIbI Pe30HAHCHOIO BO30YK-
JdeHUsl CTPYKTyp-aTTPaKTOPOB; PAa3INYHbIC TUIIBI CBEPXOBLICTPOIO Pa3BUTHS IIPOLECCOB
— pe:kuMoB ¢ ofocTpenuneM. OCyIECTBISETCS ONBITKA KaK Obl «IPUMEPUTH)» 3TOT MUP
MaTeMaTUYECKUX MOJEIEH, B OIPEACIIEHHON Mepe MCKYCCTBEHHBIH, K pealbHOMY MUDY,
HUAEHTU(HULIUPOBATH OTKPHIBAEMbIE CBOWCTBA HEJMHEHHBIX MTPOLIECCOB C U3BECTHBIMU, HO
MOPO TPYAHOOOBICHUMBIMH CBOWCTBAMH OKPYXKAIOIIEro HAC MPUPOIHOro Mupa. 1 B psie
CITy4aeB OTYETIIMBO BUIHBI COBIAICHHS, BOSMOKHOCTH IS TIEPEOCMBICIIMBAHHS TEX SIBIIE-
HUIl OpraHU3alyy U BOJIIOLUH, KOTOPBIE CTaIl HaM MPHUBBIYHBIMHU.

[Ipennaraemble MoJeNbHBIE MPEACTABICHUS, pa3yMeeTcs, He NMPETEHAYI0T Ha To,
YTOOBI 3aMEHHTH CYIIECTBYIOIINE (PU3UYECKHEe W XUMHYECKHE MOIEIH, B TOM YHCIIE,
CJIOKMBIIHNECS KBAHTOBO-MeXaHMueckne. Ho cama BO3MOXKHOCTH ITO-HOBOMY B3IUIS-
HYTh Ha peaIbHOCTh, Ha Kak OyATO Yy>Ke Ha BeKa yTBEPAMBILHUECS BO33pEHHS 00 aToMax,
Bcenennoit, puznuecknx, XUMHIECKIX U OMOJIOTHYECKIX CTPYKTypax, — HE MOXKET OBbITh
ocraBieHa O0e3 BHUMaHus. Ha cpaBHUTEIBHO MPOCTHIX MaTeMaTHYECKUX MOAETIIX Aeia-
FOTCS TIOTIBITKY MOHATH MPUHIIUITEI 3BOJIOLUU U CAMOOPTraHU3aIMH CI0XKHOTO.

B omiinuune ot koHCTaTaluy NPUHIKIIAATBHBIX PA3IUYUi MEXKTY )KUBOU U «HEXXUBOMD)
MIPUPOJION, CHHEPTETHKA MO3BOJISIET YBUIETH TE 001HMe IPHHIMIIBI, KOTOPBIE COETUHSIOT
TO U Apyroe [42]. Pa3Butue cuHepreTnyeckoro B3misAa HA MUP MPUBOAUT K IOCTAHOBKE
EJION Cepur HEOXKUJAHHBIX BOITPOCOB. OCTAIOTCS JIM aTOMBI HEM3MEHHBIMH, pa3 U HaBCeT-
Jla TaHHBIMH, WJIM K€ B MIPOLIECCE ABOJIIOLUN BCeneHHOW OHM TOXKE 3BOIOLMOHUPYIOT?
Nmeer 5 koCHOE MamsTh, MHA4Y€ TOBOPS, BIMSAET JIM HA MPOTEKAIOIIUE CErOAHS B CIOXK-
HOH CTPYKTYpE MPOIECCH €€ «IpeabIcTOprsy? SIBISEeTCs In pupoia HHANPEPEHTHON K
BO3HHMKAIOUIMM B HEH CTpykTypam? VMeeT nu OHa BHYTpEHHHE MPEAPACIONOKEHHOCTH
K ompeaenéHHoro poaa gopmam? Kakue myTH 3BomONMN «BBIOMpaeT» mnpupona? Kakue
(opMBI OpraHM3aIMU «BBDKUBAIOT» Ha e€ «rene»? [loyeMy mpuponma CToib SKOHOMHA
WM TI0YeMy OHa WAET KpaTdaimmm mytéM? Kakum oOpazom eit ymaérest HaliTH Haubonee
ycroiunBsie Gpopmbi? Kak mprpo/ia HayqIuaach YCKOPSITh IBOJOIUIO?

Yro «mipegnounTaer» npupoaa? CrneKkTpbl 3BOJIONHOHHBIX (hOPM
HOXO)KC, 4YTO HOpUupoac AOCTaBIACT YAOBOJILCTBUE BapbUPOBATH
OJUH U TOT XE€ MCXaHHU3M OCCKOHEYHO Pas3InYHbIMHA crocobamu.
A duopo
[TpunsaTO AYMaTh, YTO IPUPOaA OECKOHEUHO pa3HOOOpa3Ha, YTO OHA HUYEM He orpa-
HUYCHA B BAPbUPOBAHWUN CBOMX 3BOJIOINMOHHBLIX MEXaHU3MOB U q)OpM OopraHu3ainuu. Ho
CHUHEPreTHKa IEMOHCTPUPYET 0OMaHUYMBOCTh TOJOOHOTO B3IVIAAA.
IIpexxne Bcero, mosiBNAETCSA MapagoKCaIbHOE MPEACTABIEHUE O TOM, YTO B OTKPBI-
TOM cpeze (¢ ICTOYHMKaMH ¥ CTOKaMH HEPTHUH), C JUCCUTIAIIUEH SHEPTUH, MOTYT BO3HU-
KaThb ¥ YCTOHYNBO CaAMOIIOAAEPKUBATECS JIOKAJIN30BAHHBIE IIPOLIECCHI — OUCCUNAMUBHBIE

* Kerary, ocneJHAe JaHHbBIe OKa3bIBAIOT, YTO paclInpeHne BeeneHHO# B cCOBpeMEHHYTO
smnoxy yckopsiercst! (VI ) — Ipum. A H.
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cmpykmypoel”. B CILIOIIHOM Cpeie BO3HUKAET JTOKAIU3AINsA — Ouaru 00jIee MHTEHCHBHBIX
MIPOLIECCOB, HATIPUMED, CMPYKMYpbl 2operus. KpoMe Toro, MOryT peaan3oBaThCs B 1aH-
HOMH cpezie He KAKUE YTOAHO CTPYKTYPBI.

JJ19 HEKOTOPBIX KIIACCOB OTKPBITHIX HEMTMHEWHBIX Cpell (CHCTEM) YCTAaHOBJIEHO, YTO
B HUX MOTEHLHAJIBHO 3aKIIFOUCHBI LeJIble CIEKTPBI CTPYKTYP (CHEKTPBI IBOIIOLHMOHHBIX
¢opMm opraHuzanum), KOTOpble MOTYT BO3HHKHYTbH JIMIIb Ha Pa3BUTHIX (aCUMOTOTHYE-
CKHX) CTaIUSAX MPOIEecCOB. JTO — 0Ha U3 (PyHIAMEHTAIBHBIX 3a/1a4, KOTOpasi Ha3bIBaeT-
Csl B CHHEPTETHKE 3adauell 0 NOUCKe COOCMEEHHbIX (DYHKYUL HeTUHEUHOU cpeobl, TO €CTh
YCTOHYHUBBIX CIIOCOOOB OpraHU3aIMK MPOLIECCOB B CPeZie, KOTOpPBIE el aJeKBaTHBI H K
KOTOPBIM 3BOJIIOIIMOHUPYIOT CO BpeMEHeM Bce ipyrue e€ cocTosHrA. CKONBKO U Kakue
OTHOCHUTENIBHO YCTOWYMBBIE CTPYKTYpPBl MOTYT CaMOIOJAEP>KUBAThCS B KAUECTBE METa-
CTaOWIIPHO YCTOMYMBBIX B JaHHOH NPUPOJHON CHCTEME — OIpedelsieTcs Cyry0o BHY-
TPEHHUMHU €€ CBOMCTBaMH.

[ouck cnexmpog 360110yUoHHBIX POpM TIPUPOIBI — 3TO, TIO CYIIECTBY, CBEpX3aaaya,
Onu3kas K Tak Ha3biBaeMoii 3anaue [eiizenOepra B sjuepHOU (hu3MKe, Korja Tpedyercs
HaIMCcaTh HEJMHEHHBIE YPaBHEHMSI HEKOHM Cpenbl, KOTOpas KaK CaMOOPraHU3YIOLIAscs
JaBajia Obl YCTOMUMBBIE COCTOSIHUS B BHJIE CIIEKTPA IIEMEHTAPHBIX YaCTHLI.

Mo cux nop, HanpuMep, HEMOHATHO, MTOYEMY KOJIMYECTBO XMMHUYECKHUX AIIEMEHTOB
(TumoB aroMoB) orpaHmdeHo. [loueMy aToMOB mopsaka COTHH, a HE, CKakeM, CyIie-
CTBEHHO OoJbiie uian MeHblue? [louemy cymiecTByeT AUCKpETHBIA HaOOp 3apsaoB saep
aTOMOB, WM CIEKTpP TUIOB atoMoB? [Touemy 3apspl 1ienoYUCIeHHbBI? DTH BOIIPOCHI 3a-
TParuBaroT TyOMHHYIO (HU3NYECKYI0, KBAHTOBO-MEXaHUYECKYIO 0a3y Ui OTMCAHUS XH-
MUYECKHUX CBOMCTB U peaKIuil.

EcTb ocHOBaHUS MOCTAaBUTH 3a7a4y MOIYUYEHUS CEKTPA aTOMOB KaK CTPYKTYp ca-
MOOpPTaHU3aAITUH HEKOM OTKPHITON HEIMHEWHOH CpejIbl, Harmoao0ue CrieKTpoB ¢GopM, Mace
WIN 3apsAJ0B. YKe MTOKa3aHo, B YACTHOCTH, YTO CYIIECTBYET ITyOOKasi aHaJIOTHsSI MEXKAY
cOOCTBEHHBIMH (DYHKUHUSMH TOpEHHS HETMHEHHON cpelbl Ha KBa3UCTALIMOHAPHOW CTa-
JIUU ¥ COOCTBEHHBIMU (DYHKIMSIMH CTaIlMOHapHOH 3amaun Llpéanarepa B ieHTpatbHOM
0JI€ CHJI ¢ KYJIOHOBCKMM NoTeHIuanoM. (B Ha3BaHHOI paboTe ocyiiecTBIEH BBIBO JIH-
HEWHOro crauuoHapHoro ypasHeHus Lpéaunrepa ¢ KyTOHOBCKMM MOTSHIIUAIOM U3 00-
Jiee OOIIEeTO KBa3MJIIMHEHHOTO YPaBHEHHUS TEIUIONPOBOJHOCTH ¢ HETMHEHHBIM UCTOYHH-
KOM; KpOME TOTO, HaliIeHbl YCIIOBHSI HOPMUPOBKH M HETIPEPBIBHOCTH (DYHKLMH.) 3a 3TUM
pe3yabTaTOM CTOUT IIeJIasi CepHsl €CTECTBEHHBIX CIEACTBHUM U, MPEXKIE BCETO, MOMBITKA
TIOCTPOUTD MOOEIb AMOMA KAK CIMPYKIMYPY 20peHUs HeKoli cpedbl U TIPEIIIOKUTH IPyToe
NOHUMAaHUE IPUYUH KBAaHTOBAHUSI, CBA3aHHOE C 0CO00H yCTOWYMBOCTHIO HHBAPUAHTHO-
TPYNIOBBIX PELIEHUH, BBICTYNAIONINX B KAU€CTBE aTTPAKTOPOB — IIeNIeH pa3BUTHS.

OrpannueHHOE KOINYECTBO COOCTBEHHBIX (PYHKUMH KBA3HIIMHEHHOTO ypaBHEHUS
TEIUIONPOBOAHOCTH C HICTOUHUKOM SIBJIETCS MaTEMaTHYECKUM aHAJIOTOM KOHEYHOT'O YHC-
Jla COOCTBEHHBIX CTPYKTYP HEJIMHEHHOMN CpeJibl, a UCXO/S U3 JaHHOW aHAJIOTHH, — CUET-
HOTO KOJIMYECTBA THUIIOB aTOMOB, XMMHUYECKUX dJeMEHTOB. [Ipn TakoMm moaxoje KBaH-
TOBAHHE JOJKHO CTaTh CIEACTBUEM PELICHHS KJIACCHYECKOW, HO HEIMHEWHOW 3a/auu.
Becsk ciekTp aToMOB, Kak OH IIPeJCTaBiIeH B nepuogndeckoi cucreme JI.11.Meneneesa,

* Tlox cTPyKTYpO# IOHUMAETCS 31€Ch JIOKAIM30BaHHBIN B Cpelie IPoLecc.
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JIOJDKEH OBITH TMOJIYYEH B BHJIE CIIEKTPa COOCTBEHHBIX (DYHKILMH CPelibl, OMPeae/IIeMOit
COOTBETCTBYIOIIMMHU HETMHEHHBIMH TG (epeHIInaTbHBIMI YPaBHEHUSIMHU.

Boo0r111e THCKPETHOCTH BO3MOXHBIX CTPYKTYP OPraHU3aIlIi — 3TO TO 00IIIee, YTo
CBSI3BIBAECT MU JKUBOTO U «HEKUBOT0». CHCTEMBI JKHBOTO OTKPHITHI U B BEICOKOH CTeTrre-
HU HEJTMHEWHBI, TO3TOMY MX OTBET Ha BHEIIHEE BO3/IEHCTBIE MOXKET OBITh MHOTOKPATHO
cuwibHee (W cnabee) ero BeJIMYUHBI U KAYeCTBCHHO Pa3JIMYHBIM B Pa3HBIX CHTYaIUsX.
HenuneitHoCTh HakIaAbIBAET ONPEACIEHHBIE pAMKH Ha TUIIBI CTPYKTYp kuBoro. He BCE,
YTO YTOJHO, BOBMOXKHO B Ka9€CTBE METACTAOMIBHO YCTOMYMBOTO B HEJIMHEWHOM MUpE.
HenuHelWHOCTh KBaHTYET, JieJacT MUCKPETHBIMU BO3MOXKHBIC HaOOPHI JIBHXKCHHIA, 1103,
JKECTOB JKHUBBIX CYIIECTB [55].

«ApPXUTEKTYpay» )KUBOT'O CBSI3aHA, IPEXK/IE BCETO, C IBHIKEHUEM U PA3BUTHEM KUBO-
ro. OHa ecTh TapMOHHYHOE COYETAHUE, PACIIONOKCHHUE YACTSH B METaCTaOUIBLHOE 3BO-
JIFOIMOHHOE 11eJI0e. XOTs MMEETCSI MHOKECTBO THIIOB CTPYKTYP U KOH(UTYpalui, «ap-
XUTEKTypa» >KUBOTO OTHIOAb HE MPOW3BOJIbHA. V3BecTHBI, Hanpumep, Oa3WCHBIE BHUIIBI
MOCTYIATENbHBIX JIBWKEHUH JIOIIAM — aJUTIOPBL: 1IAr, Tajloll, PeICh, THOXOAb. Jlomans
uaET He KaK YTOHO, a «HCIOIB3yeT» BCAKHUM pa3 ONWH U3 CBOMX 0a3WCHBIX THIIOB ITepe-
IBWOKEHUH. B Ka)KZI0M TakoM THIIE IBHYKSHHS COIIACOBAHBI OMPENEIEHHBIM 00pa3oM, 1
Mepexo/] OT OHOTO THIIA MEPEMEIIEHHS K IPYTOMY OCYIIECTBIIAETCS CKAauKOM .

Wrak, mpupona uMeeT BHYTPEHHUE MPEATIOUTCHHSI K HEKOTOPHIM (opMaM >KHBOTO
1 KocHoro. JIumip onpenenéHrpie HAOOPHI POPM OCYIIECTBUMEBI B IPUPOTHBIX cpefax. A
Ha Jipyrue (GopMbl HAJIOKEH IBOIFOIIMOHHBIN 3aIIPET: OHU HEYCTOHYHUBEI U OYSHB OBICTPO
3BOJIIOLMOHUPYIOT K YCTOWYMBBIM (hOpMaM OpraHHU3alliH, «CBaJUBAIOTCS» Ha HUX.

CTpyKTYypHI-aTTPAKTOPHI KaK HeNPOsSIBJICHHOE
[Mpupona aF0OUT CKPBIBATHCSL.

Tepaknum

OTHOCHUTENHHO YCTONIHMBEIC CTPYKTYPHI, Ha KOTOPEIE HEM30EKHO BBIXOMIAT IIPOIIEC-
ChI ABOJIIOLIMY B OTKPBITHIX U HEJIMHEHHBIX CUCTEMAaX, HAIIOMHUM, HA3bIBAIOTCS ammpax-
mopamu. IIoCKoJIbKY 1O aTTpaKTOpaMHU 3/1€Ch IOHUMAIOTCS PEAJIbHBIE CTPYKTYPHI, a HE
ux n3o0paxeHus B (haz0BOM MPOCTpaHCTBE (MIPOCTPAHCTBE PU3MUYECKUX TTAPAMETPOB),
IIOCTOJIBKY YIIOTPEOISETCS CIOBOCOUYETAHUE: CHIPYKMYPbl-AMMPAKIMOPbL.

[IpocTeitmne mareMaTH4YEeCKUEe MOAEIM HEIWHEHHBIX OTKPBITHIX Cpell CBHUJE-
TENBbCTBYIOT, UTO TaKOBas CUCTEMa TauT B ceOe ompezenéHHble (GOpPMbI OpraHU3alnu.
CTpyKTypBI-aTTPaKTOPhl MOTEHINAILHO 3aJI0KEHBI B Cpe/ie, 3aJatoTcs cyryoo e€ cob-
CTBEHHBIMU HennHeHpIMU cBoMicTBamu. Ouu ectb HETTPOABJIIEHHOE — «yx cranoB-
neHus» cucteMbl. OHM 3aKJIaBIBAIOT TSHCHITUHN IIPOIIECCOB B HEH.

[ToraéHHOCTP, NOTEHIIMALHOCTH, 00OPOTHAS CTOPOHA OBITHS MPHUCYIA U MUPY Ye-
JIOBEUECKOMY, U MUPY «HEKUBOW» MpHUponabl. M B cpefe maa3Mbl, U B 5KMBOM BEILIECTBE,
U Ha MOJI€ YEJIOBEYECKOTO CO3HAHUA, U B IPOCTPAHCTBE KYJIBTYPbI, U B CpEJie HAYYHOTO

* Hampumep, BETBIICHHUE U B PACTHTEIFHOM MHPE, U B KOCHOM (TPEIIHHBI) OCYLIECTBISETCS
BITOJIHE OIPEAENEHHBIM CHOCOOOM: HANpAaBISIONIMKA yronl (OCTPBIH) B LEIOM PETyIHpyeTcs
TIPUHIIUIIOM 30JI0TOTO0 OTHOLIEHMSI U cOCTaBIsAeT nopsiaka 45°. — Ipum. A.H.



Cunepeemuxa 06 anan02ax MHCUB020 8 KHEAHCUBOU» NPUPOOe 253

COO0IIECTBA €CTh CBOM BHYTPEHHIE TCHICHITUH, CTPEMIICHUS — «TIPEATOITeHHs». 1 HeT
CMBICJIa UM TIPOTUBUTHCS. BCE paBHO OHU, TOJJOOHO CHIILHOMY PEYHOMY TEUCHHIO, 3aCTa-
BSIT JIBUTAThCS B HY’)KHOM HAIIPaBJICHHUH: B ITOJIE PUTSHKEHUS OJJHOTO 00pa3iia-aTTpakTopa
— MIMEHHO K HEMY, a B [10JIe IPUTXKESHUS IPYroro o0pasia-arTpakTopa — K iHoMy. B atom
cMbiciie uaen [lnarona, ApuctoTens u myapenoB Jpesnero Kutas 3Bydar upe3BbluaitHo
KOHCTPYKTHUBHO.

CriionHast OTKpBITasi M HETMHEWHAs cpesia, Hapsiny ¢ HECOBEPIICHHBIMH TIPOSIBIICH-
HBIMU (popMaMH, CONEPKUT MOTCHIIHATILHOE ObITHE, UealbHbIe CTPYKTYphl. OHa «Ha-
MOJTHEHA» €IIE HEe COCTOSIBIIUMUCS (opmamu. Kaxkaas U3 3TUX CTPYKTyp-aTTPakTOpPOB
COOTBETCTBYET COOCTBEHHOH TEHCHIINH CPellbl, HIMEET IIaHC peann3oBarbes. Ha ympo-
MIEHHBIX MAaTEeMaTUYCCKUX MOJCISIX yXKE MOXKHO BHJCTh BCE IMOJE BO3BMOXHBIX MyTel
3BOITIONNY, BCe «J]ao» cpenbl.

C BBIOOPOM TPAEKTOPHH Pa3BUTHS, C BBIXOJIOM Ha OJHY U3 CTPYKTYP-aTTPaKTOPOB,
BCE JIPYTHE DBONIONMOHHBIC TYTH KaK Obl 3aKPBIBAIOTCS. A MOCKOIBKY B XOJIE Pa3BUTHUS
MOXET M3MEHATHCSA U caMma cpefia, e€ BHyTPEHHHE CBOMCTBA, TO CIOCOOHO TpaHChOp-
MHPOBATHCA, HCCKOJIBKO IEPECTPANUBATHECA U BCE T10JIE OOITyCTUMBIX I/ISMeHeHI/Iﬁ, a It
HEKOTOPBIX CTPYKTYP-aTTPAKTOPOB HEKOTOPBIC IIEJTH MOTYT M HE OCYIICCTBUTHCA.

JlocTaTouHO CephE3HBIM SABIACTCS YTBEPKICHUE, YTO OTKPHITHIC CIIOKHBIC CHUCTE-
MbI UMEIOT MHOXECTBO MyTei 3Bosrouu. OTcrona Bcé pazHoodpasue GopM, 0COOCHHO
B HenmuHelHOM mupe. [locTaBlieHHbBIC B ONpeIeiEHHbBIC YCIOBUS, MbI BCAKUN pa3 peasu-
3yeM OJIHY M3 BO3MOXHBIX ()OpM OpraHU3aI|K, SAMHCTBEHHYIO U3 BCEX MOTEHIIMATLHBIX
CTPYKTYp. BBIXOZ Ha CTPYKTypy-aTTpakTop OIpENeseTcs HEKUMU IMPUHIMIIAMU HAH-
foJsiee yCTOHYMBOr0 Pa3BUTHS ITpoIiecca, MPUIEM HMEHHO YCTOWYHBOTO Pa3BUTHS, & HE
CTAI[MIOHAPHOTO COCTOSHHSL.

PuTMBI KM3HU IPUPOIBI
MyznpocTs HaM eAMHAas AaHa:
Bcemy >xuBoMy uaTH myTéM 3epHa.
B.Xooacesuu

Hukro He OymeT CHOpHUTH C TEM, YTO BCE JKUBOE IMOIBEPKEHO PUTMAM JKU3HHU.
JlnanekTuka )KU3HH, MUKINIECKON CMEHBI COCTOSIHUM — MOabEéMa M Cllajia akTUBHOCTH,
0O0ApPCTBOBAaHUS M CHA, )KU3HHU U CMEPTH — CHMBOJIMYECKH TIPEICTABICHA B BOCTOYHOM
oOpase unb-sx1. [Iuk pacuBeta CONEepKUT B ce0C «UEPBOTOUYMHY» IMAJICHHS, HOYh HAYH-
HAEeTCs B MOJICHb, KOT/A A1 cnabeeT U B HEM HaYMHAET pa3pacTaTrhCs «3epHO» uHb. Kak
TOBOPHUTCSI B OHOM U3 Ta0CCKUX HPUTY, «B KU3HU CYLIECTBYET 3apOKACHHUE, B CMEPTHU
CYILIECTBYET BO3BpAIICHHUE, HaYalla U KOHIBI IPYT APYTY MPOTHUBOIMOIOXKHEI, 10 HE UME-
0T Hayvaja, u [Korma] uM npuaéT KOHeIl — HeBemomMoy [32].

3epHO (#Hb) — 3TO CIUIOIIHAS MOTEHIIMAILHOCTD, Tasdmas B cede yCTPeMIEHHOCTb.
A pactenue (s11) — 3TO yKe CTaBIIIee, aAKTyaIU3UPOBAHHOE. //Hb CUMBOJIU3UPYET HEOIPE-
NeIEHHOCTh M HEOMHO3HAYHOCTh, Oy KIaHUE B 3BOIIOIMOHHOM JAaOMPHUHTE, a sIH — pea-
JU3AIHIO [EJTH U TIOCTPOSHUE IEJI0T0, HEKYIO 3aBepIIEHHOCTh. CHHEpreTHKa YOS IUTeIhb-
HO JICMOHCTPUPYET HaM, YTO B CaMOM (DyHJITAMEHTE IPUPOJIBI, KaK KUBOM, TaK U KOCHOM,
3QJI0KCH TIPUHIINI UHb-5H, HAONIOMAIOTCS MPOIECCH pa3BEPTHIBAHUS M CBEPTHIBAHWS,
SBOJIIOLIMM U UHBOJIIOLUY, POCTA U BBIMUPAHUS.
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[upoko pacmpocTpaHEHHBIE B TPUPOIE HETUHEHHBIE NO0X0CUmMENbHbIE 00pamHble
c6a3u (Korga CIEACTBUE «IOACTErMBaeT» AelCTBHE NpUuUuHBL. — .H.) o0ycrnoBiuBa-
10T pa3BUTHE CTPYKTYD B pexcume ¢ 060cmpeHuem, a 3T0 CBUIACTEINBCTBYET O TOM, YTO
BpeMsl KM3HM CTPYKTYp orpanuyeno. [lox pexxumamu ¢ 000CTpeHHEM TOHUMAIOTCS
cBepxObICTPBIe IPOLECCH], KOTAa XapaKTepHbIe BETMUNHBI (TeMIIepaTypa, 3HEPrHsl, KOH-
LIEHTpaLus, IEHEKHBIA KamuTaj U T.7.) HeOrpaHUYEHHO BO3pPacTaroT 32 KOHEYHOE BpeMH,
Ha3BIBaeMoe gpemerem obocmpenus [59]. Pexxumsl ¢ 000CTpeHnEM, HApSAY CO CTaaNCH
CBEpPXOBICTPOr0 HApaCTaHUM HPOLECCOB, MOTYT UMETh M AJIUTEIbHYIO HAYaJIbHYIO KBa-
3UCTaLMOHAPHYIO CTAANIO.

Ecmu dakrop, cozparommii HEOJHOPOAHOCTH B Cpefie, paboTaeT CHIIbHEe, YeM pac-
CEHBAIOLINN (IMCCUIIATUBHBIN), TO BOSHUKAIOT JIOKAJIM30BaHHbIE IPOLIECCHI U BOHYL 20-
peHus, cxofsuecs BHyTpu obmacTtu okanu3anuu. [Ipouecc pasBuBaeTcs Bcé Oosee vH-
TEHCHBHO B Cy’KarolIeiicst 06acTr BOMHM3M CBOETO MaKCUMyMa. DTO — TaK Ha3bIBA€MBbIii
LS-pexcum ¢ obocmpenuem, conpoBOXKAAIONIUICI KOHIIEHTpAIUeH (s#), HO YpeBaThIid
JIECUHXPOHU3alMeN BHYTPH CUCTEMBI, TaK KaK BO3HMKIIAs B LS-pexxume ciaokHas JIoKa-
JM30BaHHAs CTPYKTypa JHIIb OTHOCHUTENBHO YCTOWYMBA: BOMM3M MOMEHTA 000CTPEHHS
OHA CTAaHOBUTCS HEYCTOMYMBOM, YyBCTBUTEIILHON K MaJIbIM BO3MYILECHHUAM H pacHalaet-
cs (310 yxKe nelictBue uns. — A.H.).

Hanmume momeHTa 00OCTpeHHS, TO €CTh KOHEYHOCTh BPEMEHH CYIIECTBOBAHUS
CJIOKHOH CTPYKTYPBI, CaMo 110 ceOe MOpa3uTeNIbHO: YTOObI BOSHUKIIA CTPYKTYpa, HE00X0-
muM LS-pexxum, a mocneqHuil NpuBoANUT K HeycToWunBocTHU. Ilomydaercs, uro cnoxHast
CTPYKTypa CyIIECTBYET TOJIBKO ITOTOMY, YTO OHa CYyIIECTByeT KoHeuHoe Bpems! Kurthb
KOHEYHOe BpeMsi, 4TO0bI BooOIIe :KuTh! My nHave: JulIb CMEPTHOE CIOCOOHO K
camoopranuzanuu («IIpensrctBusimu pactém!» — A H.). XoTuTe MOMy4UTh JOKAIN3a-
LIMIO, CIIOXKHYIO CTPYKTYpY — 3HAUUT €€ BpeMs pean3alfyl JODKHO OBITh OrpaHUYEHO
MOMeHTOM obocTpenus. CaM (hakT mpeoaosieHUs Xaoca, yaepKaHus €ro B ONpeaenéH-
HO#1 (hopMe TMpeArnonaracT KOHEYHOCTb KU3HU CIIOKHOU CTPYKTYPBI .

[Tomyden ObuT emé ONMH HE MEHEE BAXKHBIM pE3yiIbTar: IS IMIMPOKOTO Kjacca
YpaBHEHUI ¢ CHJIBHO HEJIMHEWHBIMH HMCTOYHMKAMH IOKA3aHO CYIIECTBOBAHHE JIBYX
IIPOTHBOIOJIOKHBIX, B3aUMOJONOIHUTENBHBIX pexuMoB. [Ipennonaraercs, 4To MoOX-
HO n30exaTh mpoliecca pacnaja clioKHOM CTPyKTypHI, pa3BuBatomieiics B LS-pexume,
pocTta (TeMrieparypsl) ¢ 000CTpeHUEM, eclid BOBpeMs (3a cYET (prayKTyanuu — xaoca)
IIPOUCXOANT MEPEKITIOUECHNE HAa UHON peXuM — HS-peorcum; TOra CHUKAETCS UHTEH-
CHUBHOCTb (TTaJlaeT TeMIIeparypa), i «KHEOTPaHUYEHHO pa3deraioTcs BOIHBD), BO30OHOB-
JSIIOTCSL TIPOLIECCHI «II0 CTaphIM cienam». Pacnax, XoTs Obl YaCTHUYHBINA, 3aMEHSETCS
00beJUHEHHEM, MAKCUMAJIBHOE Pa3BUTHE HEOAHOPOIHOCTEH — X CIIa)KUBaHUEM, Pac-
TEKaHUEM, CUHXPOHHU3AIIUEH.

B pesynbrare BBIMHCIMTENBHBIX 3KCIIEPUMEHTOB IIOJNyYEHO M HCCIEIOBAHO ITOKa
aumb nepekimouenne ¢ HS- va LS-pexxum. O6parHoe nepekimoueHunue, ¢ LS- na HS-
peXuM, JUTSI CPe ¢ CUIIbHON HEJTMHEHHOCTHIO MOYKHO pacCMaTPUBATh Kak THIIOTE3Y, HTOT
TEOPETUUECKOTO MOJECTUPOBAHUSL.

* 3HAUHT IIPEMSATCTBUMH PACTEMY, TAKKE U BPACTasl MOCIE YXOAa MIMEHHO B MUp HHOH? —
llpum. A.H.
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[Tepexmouerrie HS- m LS-peXuMOB SIBISIETCSI MaTeMaTHYECKUM 3KBHUBaJICHTOM
MIPOIECCOB THMA UHb-sH (CM. C. 145, 146). LS-pexxum (s11) — 9TO 000CTpeHHE, yCKOpEHHUE
MIPOILIECCOB, CTATMBAaHUE K HEKOEMY LIEHTPY U MPOsIBIEHUE OTeHIHaabHoro; HS-pexum
(unv) — 310, HAOOOPOT, 3aMEIICHHUE TIPOTIECCOB U PA3NIET, «BO3OOHOBIIEHNE CTAPHIX CIIC-
JIOB», TIOTPY>KEHHE B MPOIIJIOE, OOpallleHHe K apCTBY HENPOSBICHHOIO Ha nepudepun
(manpumep, y ropuzonta Bceenennoit. — 4.H.).

CuHepreTrKa CKIIOHAET Hac K BBIBOAY, YTO 3aKOHbI PUTMA, INKIIMYECKON CMEHBI CO-
CTOSIHUI, YHMBePcAJIbHbI. JJ11 yernoBeka 3To — AeHb ¥ HOYb, CMEHA €ro OOAPCTBOBAHUS
u cHa. B mpupone 3to — neto u 3umMa. B Temne Gnonorndeckue mpoLecchl yCKOPSIIOTCS,
a B XOJIOZIe — 3aMeUIIIOTCs. Takoro pona mynbCalliy XapaKTepHBI U U1 KOCHOM MpUpo-
Ibl. MI3BecTHBI Kos1e0aTenbHbIE PEXUMBI B XUMHUUECKHX peakiusix (B peakiuu benoycosa-
JKaboTtuHckoro — «xuMuueckue yackl»). COmacHo OHON M3 KOCMOJIOTHYECKUX THIIOTE3,
€CJIM CpeTHsIS TUTIOTHOCTH BEIIecTBa BO BeeneHHo# 0TBeuaeT HEKOTOPOi KPUTHIECKOM (a TakK
OHO U ecTb. — A4.H.), TO ceroqHsIIHASA CTAAus pacuinpeHust Habaonaemoii BeeeHHoid,
«pa30eranusi Bcero OT BCero», J0J:KHA CMEHMTHCSI CTAIMeH C/KATHS, «CXJIONbIBAHUSA
K LIeHTPY». Pa3BuBaroTcs peacTaBieHus O MyIbCallHOHHOM Pa3BUTHH 3€MIIM U CHHXPOH-
HOM C HUM 3BOJIOLMH OMONOTMYECKON KM3HU Ha IUIAHETE: IJIaHEeTa TO paclIupsercs, TO
cxkuMaercs — Oynro neiut (cM. ¢. 221, o, VI).

Craperot i aToMb1?
CHoBa OynyT HEOeca,
He Takue xe, kak HaIlu. ..
@.Conocyb

B KBaHTOBOI MEXaHUKE YTBEPKAAECTCS HEPA3TUUUMOCTD, TOXKIECTBEHHOCTh BCEX
3JIEeMEHTAPHBIX YaCTHI] OJTHOTO COPTa, a paBHBIM 00pa3oM — u aToMOB. [Ipeanonaraercs,
YTO BCE MUKPOOOBEKTHI KOHKPETHOTO THTIA OJMHAKOBBI, IOATOMY HEJb3s OTIIMYUTh, CKa-
JKeM, OJTUH (POTOH OT APYrOTO WM OJMH aToM BOJOPOJa OT JPyroro aroMa BOJopo/a.

CuHepreTuyecKuii B3rIs HA MUP — B3IVISI] IBOJIONMOHHBII. DBOJIONNI UMEET
CKBO3HOM XxapakTtep. OHAa MPOHU3BIBAET BCE YPOBHU OpraHU3allUd KOCHOTO U KHUBOTO.
CuuTaercs, 4YTO HBIHEIIHAS 3pa 3Bojonnu BceneHHON cBi3aHa ¢ pa3néToOM TajaKTHK.
C 3BOJIIOLIMOHHOMN TOUKH 3PEHUSI MOYKHO IMOMBITATHCSA PACCMOTPETh M TaKOH O0BEKT, KaK
atoM. Torga u Ha aTOMHOM YPOBHE OpPTaHHU3aLMU MUPA IPOCMAaTPUBAIOTCS AHAJIOTH KU3-
HU U JJa)K€ UCTOPUH.

Kak yxe yrnomMuHanochb, MOXXHO MOAOUTH K MOHUMAHHUIO KBAHTOBO-MEXaHUYECKOU
PEaIbHOCTH, pEllasi KIAaCCUYECKYI0 3a/1auy — KBAa3WJIMHEHHOE YpaBHEHUE TEIIONPOBO-
JIHOCTH C HEJIMHEMHBIM UCTOYHUKOM. M B 3TOM cilyyae BO3MOXKHa MOAEJb aTOMa Kak
CTPYKTYpPbI TOPeHUs HeJIMHeHHOU cpeabl. PasymeeTcs, TakoBa JIMIb OCTAHOBKA JJIsI
JanpHenero uccnenoBanust. CTaOMIBHBIN, C HEM3MEHHBIMH YPOBHSIMH aTOM, KAKHM OH
cuuTaeTcs B craliMoHapHou 3anade LlpéauHrepa B KBaHTOBOM MEXaHUKE, COOTBETCTBYET
MOTOOHOTO POIa MOZAEIH — Pa3BUTHIO MPOIIECCOB B PEXKUMax ¢ 000CTpeHNEM, HO, BEPO-
SITHO, TOJIBKO HA KBa3UCTAIlMOHAPHOU CTaIuu.

Hrax, Monens BOIOPOIONOIO0HOTO aToMa OMKCHIBACTCS YPAaBHEHUEM TEILIOIPOBO-
JIHOCTH C pacnpeieI€EHHON MIOTHOCThIO U UCTOYHUKOM, MPUYEM HEKHE HEOJHOPOIHOCTH
TEMITEPATYPbI COOTBETCTBYIOT YCTOMYHBBIM COCTOSIHUSIM (YPOBHSIM) atoma. B manHO# 3a/1a-
4e UMEIOTCS — TOPSHUE, TeTUIONPOBOTHOCTH (PacCachIBAIOIUI HEOHOPOIHOCTH (haKTop)
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1 33[JJaHHOE paclpeelieHe ITIOTHOCTH. Ha KBa3uCTalMOHapHON CTaluy PacIpeieIcHUe
TEMIIEPATYPbI NPAKTHUECKU HE MeHsIeTCsl. [109ToMy MOXKHO Moararh, 4T0 Mbl UMEEM JIENIO
C YPOBHSIMH, «3aMEP3IIMMI Ha OMPEACIEHHBIX PACCTOSHHAX OT LIEHTpA.

Ho ecnu Mp1I HaunHaeM paccMarpuBaTh OOJNBIINE MTPOMEXYTKH BPEMEHH, BHIXOAUTH
3a [pezelibl KBa3UCTALMOHAPHOM CTAANH, TO OOHAPYKMBAEM, YTO «BOJIHBI TOPEHHS» CXO-
IsTcsi, cOeraroTesl K HEHTPY — K aHalory siapa artoma. <« Ku3Hm» atoMa COOTBETCTBYET
LS-pexum ¢ obocTpeHneM, pexuM «cOeTaroIencs: BOIHBDY, KOTIa HHTEHCUBHOCTH IIPO-
Liecca yBeJIMYMBaeTcs BO BcE Ooiiee y3Koi 00acTy BOKPYT LeHTpa. B3misa Ha aToM Kak Ha
JIOKAJIN30BAHHBIN KBa3UCTALMOHAPHBIN IIPOLIECC B CPEIE, UMEIOIINN CIIOKHYIO CTPYKTYPY,
O-BUIMOMY, TUIOIOTBOPEH, KOO OH TIO3BOJISIET OOBSICHATH HEKOTOPBIE (haKThI, K IPUMEPY,
3 (EKT «KpaCHOr0 CMELIEHHUSD CHEKTPAIbHBIX JIMHAHN y JalNEKUX TalaKTHK.

Jo cux mop mpennonaraeTcs, 4yTo Ps pasinUHbIX (AKTOPOB MOXKET MOPOXKIATh
(beHoMeH Kkpacnozo cmeujenus. Bo-mepBbIX, COIIaCHO NPHBBIYHOMY, Hamboiee pac-
MIPOCTPAaHEHHOMY TOJIKOBAHHUIO, 3TOT (DEHOMEH MOXET OBbITh OOYCIIOBJIEH Pa3inéToM ra-
JIAaKTUK Ha HBIHEIIHEH cTaguu 3BoMonrH Beenennoii, conpoBoxaatomumces agpdexkrom
JHormutepa. Bo-BTOPBIX, HEKOTOpBIE YUEHBIE IPUACPKUBAIOTCS TOW Bepcru, uTo 3a 3 dekr
«IOKpPAacCHEHUs1 KBAaHTOBY» OTBETCTBEHHO BPEMEHHOE U3MEHEHHE KBAHTOB M3IYyUYEHUS —
«cTapeHHe» KBaHTOB. B-TpeTpHX, B paccMaTpuUBacMOi HaMH MOJENHU 3TOT dPPEKT MO-
XKET ObITh BBI3BAH «CTapEeHUEM) CAMHUX aTOMOB. 31€Ch BCE IIOCTPOCHO Ha 3BOJIIOLMU BO
BPEMEHH, B TOM YHCJIE, 1 ATOM MOKeT NPeACTABIAThL C000i MEHSIOIYIOCH BO BpeMe-
HH OPraHu3anuio.

CBeT OT raJlakTHK, KOTOPhIE HAXOAATCSA Ha 3HAYMTEIBHBIX PACCTOSHUSAX OT 3eMIIH,
JIOXOOUT A0 HAC 32 OIPOMHBIE IMPOMEKYTKH BPEMEHU. MBI BUIUM 3T TalaKTHKH Ta-
KHMH, KAKUIMH OHH OBUIM MHJUTMOHBI M MUJUTHOHBI JIET Ha3aa. DTo Janékoe MpoILIoe,
CBHUJIETENILCTBA O KOTOPOM K HaM IIONaJaloT co BCE Oosiee 3HAYUTENIbHBIX PACCTOSHU,
COOTBETCTBYET, C HAllled TOYKH 3PEHHUS, PAHHUM CTaJWsAM SBOJIOLUHN aTOMOB. YPOBHHU
e TeX aTOMOB JIOJDKHBI OBUIM HAaXOJUTHCS JalblIe OT LEHTPa, a 3aTeM OHH MEUICHHO
MpUOIIKAIOTCA K s1py. Tak 4To 1o Mepe yXo/ia B MPOILIOe MbI HAOMIOIAeM aTOMBI, JHEP-
TeTHYECKUE YPOBHU KOTOPBIX PAaCHOIOXKEHBI BCE ajblle OT A1pa. A 9TO Kak pa3 SKBUBa-
JIeHTHO 3 (PEKTy KpacHOTo cMeleHus. M1 B MpUHIHMIIE MOXXHO OIIEHUTH €ro KOHCTaHTY,
HCXONs U3 T€X KOHCTAHT HEJIMHEUHOMN Cpelibl, KOTOPBIE Mbl MOJIYUYHIH, MOJEIHUPYS aTOM
KaK CXOJILIMeCs BOJIHBI ropeHus B LS-pexxnme.

Poct 1 pacmiupenne macmuradoB BeesleHHOH MoxkeT 03HAYATh, YTO HA MAKPOY-
POBHe, B OTJIMYHEe OT MUKPOYPOBHSI, MeeT MecT0 HS-pexxum pacTsizkeHus: Becex Mac-
IITA00B, JAKE €CIIY FAIAKTUKN HE UMEIOT HUKAaKOH MEXaHNYECKOH CKOPOCTH — IIPOCTO U3-
3a «pa30yxaHHs caMOro MPOCTPaHCTBaY, U3-3a HS-pesxxuma oxnaxaenus. [ns nabmronare-
JIs1 JKe KapTHHA BBIIVISLTAT TakK, OYJTO rajIakKTHKU PA3JIeTaloTCs ¢ OONBIIOI CKOPOCTBIO .

* Hago mymars, 94To 3TO CIIpaBELTUBO | TS KBA3UCTAIIMOHAPHBIX YPOBHEH TUIAHETHBIX OPOHT
[92]. — IIpum. AL.H.

* Jlns oObsicHenust Habmomaemoro 3ddexra pasiéra Bcé Oonee ManéKuX TaJaKTHK
CIpaBeJIMBa TAKXKE HJEsl BUXPEBOTO BpallleHUs Bced BceeneHHOM BOKpPYr THMIIOTETHYECKOTO
(u3nuecKoro HeHTpa, TO ecTh jAedopMalMi MPOCTPAHCTBA MO 3aKOHY pPAaCKpy4HBaroIeiics
criupanu Ha dTane pacmmpeHus Bcenennoit (cM. crarbio JI.B.bopucosoii B IIpunoxenuu, [92]).
— llpum. A.H.
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[TombITKM TOCTPOUTH MOAETH aTOMa KaK HEKOTOPO 3BONIOIIMOHUPYIOIIEH CTPYKTY-
PBI, IMEIOLIEH CBOIO HCTOPHIO, IPEICTABIISIIOT OTPOMHBIN nHTepec. Ecnu ynacres nocie-
JIOBATEJIbHO Pa3BUTh TaKyl0 MOJIENb, TO CTAHET BOZMOYKHBIM JOMYCKATh, YTO U B MUKPO-
MHUPE Pa3BOPAYMBAIOTCS IBOJIOIHOHHBIE MPOLIECCHI, HO M3MEHEHHS OLTYTUMBI JIUIIH 32
TUTaHTCKHE TPOMEIKYTKH BPEMEHH .

Hmeer 1M «HEKUBOE» MAMATD?
Ho TBO#, mpupona, Mup o THAX OBLIBIX MOTYHUT
C ynmBIOKOIO TBYCMBICIICHHOI U TaifHOM.

@.Tiomuyes

HexoTopsie mo0OMBITHBIE SIBICHUS HETMHEWHOTO MHPa YKa3bIBAIOT HA 3JE€MEHTHI
«ITaMATH», B TOM YHCIIE, ¥ B POLIECCaX KOCHOW IPHUPOIHI.

Bo-nepBbIX, 3T0 — 80300H061€HUEe cmapbix cedos 6 HS-pescume. Bpitie roBopu-
JIOCh O TOM, YTO B CpeJax ¢ JOCTaTOUYHO CUIBHON HEMHEHHOCTHIO MOKET MPOUCXOIUTD
caMoIpou3BoIbHOE Tepekitouenue LS- u HS-pexxumoB. Pexxum HapacTaHUS HHTEHCHB-
HOCTH Iporiecca u coeranust K HeHTpy (LS-pexnuM) cMeHAeTCs peXUMOM OXJIaXKACHUS
u pactekanus (HS-pexxumom), mporeccsl THIA s# CMEHSFOTCS POLECCaMK THUIA UHb.
B HS-pexxnme mpowcxomuT pacIulbIBaHHE MpoIecca MPEHMYIIECTBEHHO IO CTapbIM
cream», Tak Kak TeIIONPOBOIHOCTh TAKUX YYaCTKOB, H3-3a HETMHEHHOCTH KOA(DdHULIH-
€HTa TEIUIONPOBOTHOCTH, CYIIECTBEHHO BBILIE, YEM «XOJIOJHBIX» 00acTedl OCTaIbHOM
CpeIpl.

Ho Bcé-Taku pacmiisiBaHue, X0Td U c1a00, OCYLIECTBISIETCS U B XOJIOIHYIO Cpeny,
TO €CTh CTPYKTypa Bc€ Oonee cuMMeTpu3syeTcs, e€ (hopMa BBIPOKAAETCS U3 CIIOKHOHN B
npoctyio. [loaTomMy, XOTS 3aMbIKaHWE IHMKJIOB B3aMMHOTO MEPEKIIOYEHUS MPOTHUBOIIO-
JIO)KHOHATIPABJICHHBIX PEXMMOB HAMHOI'O IIPOIUIEBACT GKU3HB» CTPYKTYPBI C CHIIBHON
HEJIMHEHHOCTHIO, OJIHAKO, OHO HE MOXET cjenaTh e€ OeccMepTHoil. Hakoruienue ane-
MEHTOB «IaMSATH» MPUBOINUT K «CTAPEHUIO» U, B KOHIIE KOHIIOB, K «CMEPTH» CIIOKHBIX
CTPYKTYp, HECMOTPSI HA UX PUTMUYECKUIT 00pa3 KU3HU TUIIA UHb-5IH .

B mpoueccax 3BoSIOLMH CIOKHBIX CTPYKTYp Mpouuioe He ucuedaeT. OHO ocTa-

* B CBSI3M C THM, HABEPHOE, CICAYET YUCCTh KOHICIIUIO CAaHKTIIETepOYPIrCKuX YUEHBIX-
reonoroB A.E.XogpkoBa 1 M.I.BuHOTpamoBoii, kKacarouryrocs O3TamHOTO POPMUPOBAHHS CAMUX
XMMHYECKUX DIIEMEHTOB — Ha IpUMeEpe mporecca 3Bomonuy ColTHIa U €T0 TIIAaHETHOW CHCTEMBbI
(«OcHoBb kocmoronumy. CI16., Henpa, 2004. — Ilpum. A4.H.).

** Ecnu cpaBauBarh LS- 1 HS-pesKMMEI, yUUTHIBasI CYIIECTBOBAHHNE SIBIICHUS pEHHKAPHAIIAH,
To HS-peskuM (unb) MOXKHO COOTHECTH U ¢ (Pa30i 3eMHOM KU3HH — Maiell (WK pacimpeHueM
Bcenennoit), LS-pexxum (a#) — maxe ¢ «IIOCMEPTHBEIMY CylecTBoBaHWeM B ToHKHX Mupax,
KOTZIa MKy ABYyMs TOCIIEIYIONIMMH BOTUIOMICHHSAMH (Kak ObI JByMS ATallaMH KOHILICHTPALMH
rpyboMarepruanbHbIX (OpM) MPOMCXOANT BOUCTHHY «PACIIIBIBAHUE» U «IIEPEOICHKA)» MMEHHO
«CTaphIX CIENOB», TO €CTh NPOIION XKU3HU. — [Ipum. A.H.

™" HampammBarTcsl Mapauielid ¢ MPeKPaIleHHEM MpOIecca MIEePeBOILIOMCHHH, KOTr/a
HCKYIUICHBI BCE «KapMHUYECKHE JOITM» B TEUEHHE Yepenbl NMpeObIBaHWI Ha 3eMHOM IUIaHe, U
JUIl MHIUBHIYJIN3UPOBAHHOTO CAMOCO3HAHMS HACTYIAeT Mopa NMpeOBIBAaHUS TOIBKO B MHpE
«0OOXKECTBEHHOTO CO3HAHM, HE HAa GU3HUECKOM IutaHe. — [lpum. A.H.
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€Tcs CyIecTBOBaTh B MHOM, 0oJjiee MEIJICHHOM WJIM MEHEe NHTEHCUBHOM TEMIIOMH-
pe — «ToHKOM». VIHTeHCUBHBIE IpoLecchl y LeHTpa B LS-pexxume — 310 ObICTpBIN
TEMIIOMHp. A clle[lbl pacTekaHus W yracanus B HS-pexume, octaromuecs Ha Ie-
pubepun CIOXKHON CTPYKTYphI, — 3TO MEAJICHHBIH TeMIoMup. Bo3Bpar kK mpexHUM
MEIUICHHBIM IIPOLIECCaM B paccMaTpUBaEeMOIl MOAENIN MUpPa MPEACTaBIieT cOO0H, B
HEKOTOPOM CMBEICIIE, aHAJIOT MOACO3HAHUS U emé Oosee TTyOOKOH BHIOBOH MaMsTH.
Boo06mie roBops, HUYTO HE UCYe3aeT, HO BCE MPOJOIKAET TOPETH B MHOM, MEJIEHHOM
1 Majo OUIYTUMOM JJIsl Hac TemMnomupe («cyOopektuBHOM»? — A.H.). AHaIoru4Ho,
MOJICO3HAHUE YeJIOBEKa ABIISETCS XPAHMIUIIEM BCETO TOTO, YTO YeJIOBEK Koraa-indo
BUJIEJ, CIBIIIAJ, JAeJal U 3HaJl.

MoskeT OBITh, U HE CTOUT 3TOMY CIMIIKOM YIUBIATHCA. Benp B dusuke naBHO U3-
BECTHBI TAKUE MPOLECCHI, KOINA MIOBEJCHUE CUCTEMBI 3aBUCUT HE TOJBKO OT BEJIUYUHBI
BHEIITHETO BO3ICHCTBHUS Ha He€ ¥ COOCTBEHHBIX (PIYKTyalluu ceiiuac, HO M OT Xapakrepa
IIPOLIECCOB, MPOTEKABIINX B HEHl B MPEANIECTBYIONIME MOMEHTHI BpEMEHH. DTO, HallpH-
Mep, eucmepesuc — OCTaTouHasi HAMarHMYeHHOCTb, OCTaTOuHbIe AeopManuy U T.0. Tem
CaMbIM, UCTOPHSI CHCTEMBI BIMSIET HA €€ NIOBEICHNUE B HACTOSILIEM.

Bo-BTOpBIX, NaMATh — 3TO UHPOPMAYUS O NPOULIOM, COOEPHCAWAACS  CILONHCHO
agontoyuontol cmpykmype. OnpenenéHnsle GpparMeHTHl (IPOCTPAHCTBEHHbBIE 00JAaCTH)
CUHXPOHUYECKOTO Cpe3a CTPYKTYPHI ABISIFOTCSI MHAUKATOPOM B LIEJIOM €€ MPOLIOTO pas-
BUTUS, a Apyrue ¢pparmenTsl — Oyaymero. Hampumep, eciu cTpykTypa pasBuBaercs ¢ 000-
CTPEHHEM B CXJIOMBIBAOIIEMCS K HIEHTPY pexume (LS-peskrme)’, To HaTUYHBINA X0 PO-
[IECCOB B [IEHTPE CBUCTEILCTBYET O XapaKTepe MPOIILIOro Pa3BUTHsI BCEH CTPYKTYPHI , a
XOJI IPOLIECCOB Ha Hepudepuu ceituac — 0 xapakrepe e€ OyayLiero pa3BuTus

" Obocmpenue (M3-3a HEYCTOWYMBOCTH) B KOHIE OBICTPOro LS-peskrMa SIBJIAETCS CBOETO
pona HATIPSDKEHUMEM cucremsl, kKoTopoe TpeOyeTcs CHATh, YTOOBI epeTH K MeaieHHoMy HS-
pexuMy. Bero 3Ty cnuTyarnmio MoXHO mornpo0OoBaTh NpHUnicars 1 BeeneHHol, Koraa oHa mocie pac-
mmpenns B HS-peximMe cxumaeTcst, yeTpeMIssich K CBOSH CHHTYIISIPHOCTH — 00OCTPEHHIO, Harlps-
YKEHHIO TIepe] KOJJIAIicOM, KOTOPBIH MPOMCXOINT KaK aKT 3aJIepyKKH IbIXaHus nocie Bioxa nmepen
Brinoxom — pacompennem Beenennoit (VI mr.). Tak 9To B camMoM 000OIIEHHOM CMBICIE STHCKHHA
LS-pexim s BeeneHHO# — 3T0 cBOETO pona BAOX, a HHECKUH HS-pesknm 1o moHoro ¢usndecko-
IO «yracaHWs»» — BBIIOX B MPOLIECCE AbIXaHWS TOW MM MHOW CUCTEMBI, KaK ObI CTPEMIICHUH «YHTH
B ce0s», B cBoto [Ipanaiito, B Mup CyObeKTHBHBII — CUHTYISIpHBIA. CMeHy ke pexxumoB LS na HS
(unb— 1) B CHHEPTETHKE, BO3MOXKHO, OIMCHIBACT TAMHCTBEHHBIM BCEJIICHCKUI Tepexo1 Yepe3 CHUH-
ryisipHOCTb K bonbmomy B3peiBy — Hauany IIposiBinenus Beenennoit. — Ipum. A1.H.

** 3HAYMT TO, YTO IIPOUCXOIUT B UEPHOM JIBIPE, TO €CTh B CHHIYJISIPHOCTH, HIIH 32 IIPEICIaMH Ha-
[IMX HBIHEMIHUX (PM3NUECKUX MPECTaBICHUH O IIPOCTPAHCTBE, BPEMEHH, TPaBUTALMH U T.1., COIEP-
xuTcs Kak Ob1 B [IPOILIJIOM? Hanpumep, «HyTpo», WK SO, TATAKTHK — 9TO TOXE MX MpoIuioe?
UépHble IbIPbI — 3TO Kak ObI «OKHA Ha3a/», a IPaBUTALIOHHbINA KOJUIallc, IPUBOJLILINK K SBICHUIO
4EpHOH JBIPBL, CII0cO0 BO3BpaTa B 310 miporuioe? — [pum. A.H.

" Dra MHTEpecHas 3aKOHOMEPHOCTh MPOCTPAHCTBEHHOW OPraHU3allii CIOXKHBIX JBO-
JIONMOHHBIX CTPYKTYP BBITEKA€T M3 TOTO (haKkTa, 4TO CTPYKTYPHI-ATTPAKTOPHI ONHCHIBAIOTCS
WHBapHAaHTHO-TPYNIOBBIMY pEIIeHUAMH. B MHBapnanTax, Kak H3BECTHO, MPOCTPAHCTBO U BPEMsI
HE CBOOOJIHBI, @ OTIPECIEHHBIM 00pa30M YBSI3aHBI IpyT ¢ ApyroM. OTCIoa M BO3HUKAET BO3MOXK-
HOCTH M3BJIEKAaTh HH(OPMAIIHIO O TPOIIIOM Pa3BUTHH M OyIyIINX TCHACHIMIX CIOKHOH CTPYK-
TYpPBI U3 CHHXPOHHYECKOTO CPEe3a CTPYKTYPBI-aTTPaKTopa.
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Ecnu sxe cTpykTypa pa3BuBacTCsl B peKUME HEOTPaHHUEHHO paz0eraromieiics BoJi-
Hel (HS-pexum), To, Ha000poT, MHPOpMans 0 Oynyliel KapTUHE Pa3BUTHSI CTPYKTYPHI
B LIEJIOM COJICPKHUTCS ceifuac B e€ IIeHTpe, a 0 MPOLUION KapTuHe — Ha e€ nepudepun (3To
XapaKTepHO U JUIsl HbIHE pacuiupsitoleiicss BeeneHHoM, U AJisl paciyCKalolUXCcs B MUPE
(hmops! mouek, OyToHOB, couBeTuil. — A.H.).

B-Tpernux, aMsaTh — 3TO CMPOUMETLCMBO NO 00pA3Yyy, PAa3MHOXKEHHE 10 MaTpU-
11e, UMEIoIee MECTO B IBOJIOIH-
OHHBIX Ipoueccax. DJIEMEHTHI Na-
MSITH UTPAIOT POJIb KaTajau3aropa,
MO3BOJISIIOT  CYIIECTBEHHO  YCKO-
PUTH SBOJIOLMIO, HE IOBTOPSTH
JUINTEJIbHBI UCTOPUYECKUH ITyTh

Korna Bemukoe /lpixaHue coBeplIaeT BBIIOX,
Bcé, mpedbIBarolIee B y3ax (GOpM, JOHKHO PaCIIUPSITHCS.
B pesynbrare 3TOro pacumpeHus, Koraa J0CTHraeTcs 1Mo-
CIIEZIHSSL CTETIHb eT0 CAePKUBaHMS, 3Ta Gpopma — OyIib TO
COJIHIIE, TJIAHETA UITH CEMsI PaCTEHUSI — JOJDKHA B30PBATh-

Oury K /1aH|i | CITy4aiiHoOro oTdopa. cs1, pasbpocas cBou pparmenTsl. Kaxusiii pparment, uiu
Kpome Toro, yepes mamsarh CIox- MEHBIIHUI IEHTpP, YHOCUTCS B IPOCTPAHCTBO, U TAKUM 00-
HbIC CTPYKTYPhbI 06’beL[I/IH$IIOTC$l, pa3oM 00pa3yroTcs HOBBIE IUTAHETHI, HOBBIE 3BE3/BI, HO-
CBA3BIBAIOTCA B €IHWHOC IICJI0C Basi paCTUTEJILHOCTH M HOBBIC JKU3HH.

DTO — PBONIONMOHHBIN KIIEH, €CIu Vuenue Xpama [76]

MOXKHO Tak BbIpa3uThcs. Hakoner,

CYIIECTBYET TOHKOE B3aUMOJCHCTBUE, KOT/JIa CTPYKTYPBI MOT'YT OBITh COSIUHEHBI Yepes3
cimadble ciebl («XBOCTBI») MEIUICHHBIX, Ka3aJ0Ch Obl, COBEPIICHHO UCUE3HYBIIIHNX IPO-
I[ECCOB, YePe3 «IPOCAYNBAHKIE) MPOLIECCOB 32 Mpeeibl 00aacTu ux 3(H(HEKTUBHOM JIOKa-
nu3anuu. [Tpu TOmosoru4ecky npaBuiIbHOM 00bETUHEHUN POUCXOAUT BBIXOJ B IPYToit
TEMIIOMUD, YCKOPEHUE Pa3BUTHUS BO3HUKILEH CTPYKTYPBI.

«IIpupona 3Hath He 3HaeT 0 ObLTOM», — ToBOopwI Ham ®.H.TrotueB. CunHepreTuka
3aCTaBIIIET HAC YCOMHUTHCS B MPABUIIBHOCTH 3TUX cJioB. HaBepHoe, npupoaa BcE-Taku
3HaeT o ObutoM. [Ipobrema ke COCTOUT B TOM, 4TOOBI HAYYUTHCS HAXOIUTH B DBOIIOIH-
OHHBIX CTPYKTYpax MHPOPMAIHIO 0 e€ MPEKHUX COCTOSHUAX U TpoIleccax.

[TamsiTh... MOXeT OBITH, 3TO HE TOJHKO OCO3HAHWE MPEKHETO OIBITA, HO U caMa
nH(pOpMaIHs 0 IPOIILJIOM, pa3nuTas o Beenennoii. [IpeacraBienne o maMaTu 0ObeKTH-
Bu3upyetcs. [laMsaTh — 3TO HE TO, YTO HOMHKM MBI, HO TO, YTO TIOMHHUT Hac.

JABa nyTu npupoabl: myTh 0TOOPa 4epe3 xaoc

U MyTh PE30HAHCHOTO BO30Y K/IEHH
W Taiina »u3HU — 1Ba MyTH —
BenyT k exuHo# enu oba.
W Bcé paBHO, Kyna UATH.
. C.Mepeocrosckuti

JUTMTeNbHBIA 1 MHOTOTPYIHBIN ITyTh SBOJIOLUH IPHPOJIBI — 3TO MyTh MIPEOTOICHUS
Xaoca ¥ BOSHUKHOBEHHS CTPYKTYp, CIy4YalHBIX BapHallUi, )KECTOKOW KOHKYPEHIMH U
BbDKMBaHUS cuiibHeHmnx («lIpemsrcTBusmu pactém»! — A H.). JluccumatuBHbe TIPO-
IIECCHI OCYLIECTBISIOT «BBbIEIAaHNE. 3aTyXaHHe «HEHYKHOTO», Ollaroapsi Xaocy Ha M-
KpOoypoBHe (BooO11le, Ha Oojiee HU3KOM YPOBHE opraHu3auuu. — A.H.), TeXHUT B OCHOBE
BBIXOJIa Ha CTPYKTYPBI-aTTPAKTOPHI DBOMIONWH. Tak MmpoTekana B TEUCHUE HECKOIBKHX
MHJUTHAP/IOB JIET KOCMHYecKas 1 Ouosiormyeckas aBoiorus. Ho siBisiercst i Takod myTh
€IMHCTBEHHO BO3MOXXHBIM?
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JKuBas mpupona Hay4Imjiach MHOTOKPATHO COKpAIllaTh BpeMs BBIXO/Ia HA HYKHBIC
CTPYKTYpPBI MOCPENCTBOM COCTABJICHUSI reHeThuueckux mnporpamm. Hocurtens Hacnen-
ctBeHHoctu JIHK craHOBUTCS HEKOM MaTpuIleH, 10 KOTOPOH CTPOSITCSI CIOXKHBIE OSITKO-
BEIC TeJa, OMOIOTHIecKre cpeapl. MOXKHO CO37aBaTh CIOKHOE JTOCTAaTOYHO OBICTpPO, HE
MOBTOPSISL BECh UYJOBUIIHO TPYAOEMKHM U TUTENIbHBIN YTh 3BOMIOLUYU IIpupoabl. OHa
YMEET B MIJLITMOHBI Pa3 COKPAIATh €T0 — OT MPOCTOM KJIETKH K CIOKHEHUIIIEMY OpTaHu3-
my. Benb HU ofiHA KMBasg cUCTeMa B XOJIE€ CBOETO OHTOI€HE3a HE MPOXOJUT CHOBA BECh
(bnoreHeTHYeCKHiA Iy Th HBOIONUH. B 3TOM Bennkas Taitna MmopdoreHesa!

CrpoutenbeTBo 1Mo 00pasily, MaTpUYHOEe JTyOIHpPOBaHUE, SBISCTCS HEKOU (OopMOit
PE30HAHCHOTO BO30YXACHH. ITO MEXaHU3M «IITAMITOBKM» THIa pexyrumkamun JTHK,
JEHCTBYIOIIMM B OTKPBITBIX HETMHEHHBIX CUCTEMAX.

[a, o0a myTH BeIyT K SIUHBIM IEJISIM — K CTPYKTYpaM-aTTpakTopam 3BojroIuu. 1 B
atom J{.C.MepexkoBckuii mpaB. Ho He Bc€ paBHO, Kyzia HATH, KaKOil TyTh BEIOPATh.

OT100p uepe3 xaoc — 3T0 MeAJIeHHbIH NYTh CIy4YailHbIX BapUallUil M 3BOJIIO-
LHHOHHOT0 0TOOpPa, MOCTENEHHOI0 Mepexoia OT MPOCTHIX CTPYKTYP KO Bcé Oojiee
cJ0:KHBbIM. IIyTh Ke pe3oHancHozo 6030yicoenus — ITO OBLICTPHII Mepexoa K CI0K-
HOMY, MHOTOKPATHOE COKPAIleHHEe BPEMEHHBIX 3aTPAT H MATEPHAJIbHBIX YCHJIMIi,
HHUIUMPOBAHME KeJIAeMbIX H — YTO He MeHee BAa:KHO — peaju3yeMbIX HA JaHHOM
cpeae cTpyKTyp. Bmecre ¢ Tem, 3To Kak ObI U Iy Th HOTH, KOT/Ia MEIUTAIIHAS CIIOCOOCTBY-
€T KpaTyalllieMy BBIXOAY Ha «CTPYKTYpYy-aTTPAKTOP», U MPOUCXOAUT KPUCTAIUIU3ALUS
JyXa, BBICILIETO 3HAHUA, TaJaHTa.

Bcs npupoma ycTpoeHa Tak, 4To B HEH ICHCTBYIOT MPUHIMITBI IKOHOMUM M POCT
CKOPOCTH IBOJIIONMHU. YCKOPEHHE TeMIIa MIPOIIECCOB UMEET MECTO B PEXKHMax ¢ 000-
CTpPEHUEM, KOTOPhIE XapaKTEepHBI KaK JJII MUpPa KUBOHM, TaK U KOCHOW MPHUPOABI MpHU
HaJIMYWHU B TIOCJIETHEH «IIeTEIb» HEIMHEHHOH MOI0KUTEeTbHOU 00paTHO#t cBsi3u. U mo-
TOMY MOCPeICTBOM PE30HAHCHOI0 BO30Y:KIeHHs NMPOMCXOAHUT CHKATHE IPOLECCOB
BO BPEMECHH.

[Ipupona BeipaboTana B pe3yinbTaTe dBOJIONUN ONPEACIEHHBIC MEXaHU3MBI, KO-
TOpPBIE B IPOCTHIX HEJIMHEHHBIX MOJEIAX NPEIHAMEPEHHO BOCCO3/IaI0TCS Yepe3 pe3o-
HaHCHBIE BO3/CHCTBUS Ha OTKPBITYIO HEIUWHEHHYIO cpeny. Hago mpaBuiIbHO «yKalbl-
BaThy» CpPeay — IPOU3BOAUTH MaJbie BO3ACHCTBHS Ha HEE B HY)KHOE BpeMs U B HY)KHOM
Mecte. Hajmo npaBuiIbHO MPOCTPAHCTBEHHO PACTIPEENSITh 3TH BO3IEHCTBUS, HOO Bax-
Ha HE cuiia (BeIMYUHA, IITUTEILHOCTh, BCCOXBATHOCTD U T.11.), a €€ MPOCTPaHCTBEHHAS
KOH(DHUTYpaIis, TOTOJIOTHS, B YaCTHOCTH, TPOCTPAHCTBEHHAsI cuMMeTpusi. Eciu BO3-
JIEHCTBOBATh Ha Cpely KOH(UTYPAIMOHHO COTIIACOBAHHO C €€ COOCTBEHHBIMH CTPYK-
TypaMu, TO OHa OyJeT pa3BEPTHIBATH NEpe] HAMU CKPBITHIE B HEW pa3HOOOpa3HbIC
dhopmel. TIpousoiaér camoopranu3anus, paCKphITHE COKPOBEHHOTO, peaan3alus Io-
TEHIIUAIHLHOTO .

U mycth He myratoT Hac GUIHCTEPHI MPU3PAKOM KUTAHCKOTO WIJIM HAIIETO POCCHIA-
ckoro «Benukoro ckauka». [Ipupoja aenaet 3TH CKauyKu, OCYIIECTBIIAET 3TO KOJIOCCANb-
HOE C)KaTHe BPEMEHU MOCTOSIHHO, BO BCEX aKTaX Pa3BUTHUS KUBOTO.

* Tak ¥ K KaykaoMy peOEHKy HyKEeH CBOH IIOAXO/I, 1a0bl PACKPHITH €ro JIyYIlie KauecTBa, ero
napoanust. — [lpum. A.H.
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Ycekopenue npouecco. Karanus
MrHoBeHHE OSKUT HEYIECPIKUMO. ..
H.Iymunés

W B KOCHOM €CTh MEXaHU3MbI YCKOPEHHUS CHHTE3a CJI0KHOTO.

Karanus sBnsiercss onHUM U3 Haubosee MHTEPECHBIX SBJICHUI, H3y4aeMbIX B COBpe-
MEHHOM XUMUH. Pa3pabaTbiBatoTcsi, B 4aCTHOCTH, MOJIENHN MIPOLIECCOB, MPOTEKAIOLINX Ha
MOBEPXHOCTH KaTanu3aropa. Ha noBepXHOCTh KpUCTaIlIa, TO €CTh Ha KAKYH0-TO OIpese-
NEHHYIO CTPYKTYpPY PELIETKH, CIydalHbIM 00pa3oM U3 Cpelbl, B KOTOPOW MPOUCXOINUT
KaTaJUTHYECKasl Peaklys, I0NaJatoT aTOMBbI U 3aKPEIUISIOTCSA HAa PELIETKE B pE3yJbTare
a7cOpOIMH WJIN/M TIOBEPXHOCTHBIX peakiuii. PeméTka urpaet poias MaTpHIlbl, KOTOpas
MO3BOJISIET YEPKUBATh aTOMBI Ha 33JJaHHBIX PAaCCTOSHUIX. MOXKHO cKa3aTb, 4YTO Ha HEH
CO BPEMEHEM, C HEKOTOPBIM 3ala3fblBAHUEM OCYILIECTBIISIOTCS aHAJIOTH MHOTOYacTHY-
HBIX CTOJIKHOBEHUMH, KOTOPBIE U3YUYarOTCI B CHHEPIETHKE.

[IprunHOIi CBEPXOBICTPOrO Pa3BUTHS MPOLECCA, MPOTEKAIOIIETO Ha PEIIETKE, SB-
JII€TCS PE3KUM POCT BEPOSATHOCTU CIIOKHOM PEAKLUU — aHaJIOra CTOJKHOBEHUS MHO-
rux yactuu. [Ipyn KaraquTHyeckoM mpouecce MPOUCXOOUT «Pa3MHOKEHHE» MPOLYKTA.
Pemérka, Ha KOTOpPOM HAET KaTAIUTUYECKAs PEAKIIVSL, IBISIETCA HE IPOCTO YCKOPUTEIEM
poIiecca, HO M CPEJCTBOM MPOU3BOJICTBA BEIICCTBA HEOOXOMMMOrO THIA .

Karanmuzarop-marpuiia mo3BoisieT HeCITy9alHBIM 00pa3oM CyMMHUPOBATh CIIYYaitHO
NOMAaBIIME Ha He€ YacTUIB! (HAaIpUMep, aTOMbI), TO €CTh OCYIIECTBIIATh CIOKHBIE KO-
JICKTUBHBIC B3aUMOJEHCTBUS. YCKOpEHHE MPOLIECCOB UMEET MeCTo Omaromapsi ompeze-
JIEHHOU NMPOCTPAHCTBEHHOM OpraHU3aluy KaTaIUTHYECKON TOBEPXHOCTH, KOHKPETHOMY
PacIoIOKEHHIO, JUCIIO3ULIUU aTOMOB PEIIETKH. 31€Ch IPOCMATPUBAETCS IITyOOKas CBSI3b
C MIPEACTABICHISIMU O PE30HAHCHOM BO30Y/IeHHH B cuHepreTuke. [IpaBuibHas Tomosno-
TS BO3JIEHCTBHA Ha Cpey paBHOCHIIbHA BO30YKIEHHIO B HEH COOCTBEHHOU CTPYKTYPHI,
NPaBUIBHOMY OOBEIMHEHHUIO aTOMOB B CJIOXKHYIO MOJEKy:y. Tak, popMoii pe30HaHCHOTO
BO30YKJeHMs B Ouonorun sipisiercs penymnukaiys JJHK, crpourensctBo mo odpasiy,
YTO TIO3BOJISIET CYIIECTBEHHO YCKOPSTH OMOJIOTHYECKHE MTPOIECCHI.

IMouemy npuponaa cToJb IKOHOMHA?
IMpuposna moxo6Ha paduTETEHOMY XO35HHY, KOTOPbIi OepPEXkIIMB TaM, TiIe HyKHO, IS
TOro 4T0OBl UMETh BO3MOKHOCTD OBITH IieapbiM. OHa 1ieapa B CBOMX JAECHCTBHSIX H
Oepe)kiIMBa B IIPUMEHSIEMBIX €I IIPHYMHAX.
I Jletibonuy

Bo MHOTHX ciy4asx B XUMHH POCTO HEOOBSICHUMO, TIOYEMY MOJIEKYJIa IMeeT UMEH-
HO TaKyl0 CTEpEeOMETpHUI0 0ObEANHEHUs, a He KaKylo-To Apyryro. Yacto 1o paccmarpu-
BaeTCs MPOCTO KaK IKCIECPUMEHTAIBHBIN (DakT. BO3MOXKHEIH, €1Ba TN HE €MHCTBEHHBIN
croco0 0ObSICHEHHS XUMHYECKUX CBSA3EH W XMMUYECKHX CTPYKTYp — 3TO OOBSICHEHUE Ha
OCHOBAHMU BapUaIlMOHHBIX MPUHIUIOB. [loka3piBaeTcs, 4To OnpenenéHHbie KOHDUrypa-
IIUU B OOBETMHEHUH aTOMOB O3HAYAIOT HaMOOJIee YCTOMUNBEIC COCTOSIHHS, OO COOTBET-
CTBYIOT (CITOCOOCTBYIOT) MHHUMH3AIMY SHEPTHH WITH CBOOOIHOM SHEPTHH.

* He siBisieTcst fu staencTast (CeTyaras) CTpyKTypa OpraHU3aliy CKOIUICHHH U CBEPXCKOILIE-
HUH TaakTUK B IpoCcTpaHcTBe BeemenHoit monoOHo pemérkont? — Ipum. A.H.
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HenuneitHplil aHaIU3 U CUHEPreTHKa MO3BOJISIOT MPUHIIMITHATIBLHO TIO-IPYyTOMY MO-
JIOWTH K MOMCKY HanboJlee YCTOWYMBBIX COCTOSIHUHN M CTPYKTYP PpHUPOAbI. Takol MoucK
MOXHO BECTH, MCXO/S BOBCE HE M3 BapUAIIMOHHBIX MPUHIMIIOB MHHUMH3AUHUU (QYHK-
LMOHAJIOB (PHEPIHH, NEHCTBUS M T.II.). bojee Toro, HemiI0Xo OBLIO OBI MOHATH, OTKYIA
OepyTcs caMH BapUallMOHHbIE, WJIN SKCTPEMaJIbHbIE, IPUHIIMIIBL.

B cunepreruke nccnenyrorcs MEXaHU3Mbl CaMOOPTaHU3alMU IPUPOJIBI, HHAUE TO-
BOPS TO, KaK MPOHMCXOAUT BBIXOJl HA HaNOOJIee yCTOMYUBBIE COCTOSTHHS.

Bo-nepBbIX, MOKa3bIBAETCs, YTO TAKUX COCTOSHMH ISl BCSAKOHM Oojiee MM MeHee
CIIOKHOHM CHCTEMBI MOXET OBITH MHOTO. PellieHne HennHeHoi 3a1auu MPUBOJNT K CBOE-
'O poJia KBaHTOBOMY (D DEKTY, K BBIJICTIEHHOCTH HEKOTOPBIX COCTOSIHUH, K AUCKPETHOCTH
ITyTel »BOMIONMH. M3BeCTHEI, HapuMep, 1Ba THUIA «3aCTPOUKI» Cpebl TP KOHBEKTHB-
HOM HEYCTOWYMBOCTU. DTO — KJIACCUUECKHE, XOPOLIO U3BECTHBIE IIECTUIPAHHBIE «SUeH-
ku beHapay, o0pazyromye CTpyKTypy THIIA KITYEINHBIX COT», HITH )K€ MEHEEe yCTOMUNBbIe
YeTbIPEXIPaHHble STYCHKU.

Bo-BTOpbIX, pacKpbIBaeTCsl caM MEXaHU3M «BBINAICHUS» HA YCTOWYMBBIE COCTOS-
HUS, Ha CTPYKTYPBI-aTTPAKTOPHI 3BONIONHMHA. JTO — MEXaHHU3M «IIPEOAONECHUM» Xaoca,
KOHKYPEHIIMHU IByX Hadall — Xa0THYECKOT0, PACCEUBAIOILETO, JEHCTBYIOIIETO Yepe3 TUC-
CHUITaTHBHBIE MPOLECCHI, U Havaja, HapalliBaloIIero HEOMHOPOIHOCTH B cpefe (Omaroaa-
Ps HETUHEHHBIM 00BEMHBIM HCTOYHHMKAM). IX B3aUMHOE AEWCTBUE MPUBOINT K «BbIe/Ia-
HHIO», 00YCJIOBIMBAET KaK Obl CHIIy IPUTSKEHUS K aTTPakTopy, 0T00p U3 OydyIiero, B
COOTBETCTBHH C UACATIBHBIM 00Pa3LioM, C OAHOM U3 CTPYKTYP-aTTPaKTOPOB.

CunepreTrka 00HapyKHBaeT U MHOHN BBIPAOOTAHHBINA IPUPOIOH CITIOCOO SKOHOMUH,
CXKaTHs MPOLIECCOB HBOMIOLUH IO BpEMEHH. DTO — pe30HaHCHOE Bo30yxaeHue. Maioe,
HO TOTIOJIOTUYECKH NMPABUIBHO OPraHM30BaHHOE BO3JEMCTBHE, KOTOPOE, KaK TOBOPWUI
Jle#OHUI, MPOUCXOIUT «B CBOE BpPEeMs U B CBOEM MECTE», OKa3bIBAETCS YPE3BBIYANHO
3¢ dexTuBHEIM. 100 OHO 3KBHMBAJEHTHO YCTOWYMBBIM COCTOSIHUSM CaMOM HPUPOIHON
cpenbl, COOCTBEHHBIM (hopMaM €€ opraHU3alHu.

MokHO cpa3y BO30yIUTb B Cpe/ie OHY U3 CTPYKTYP-aTTPaKTOPOB U IIPUTOM TY, KOTOpast
KenarenbHa. MO)KHO BBIMTH Ha aTTpakTop, MUHYs! JUTUTEIBHBIN ITyTh HBOJIIOLMU K HEMY C
HEen30eKHBIM YHUYTOXKEHHEM BCEro TOTO, YTO HE COOTBETCTBYET €r0 MPaBUIILHONW OpraHm3a-
uuu. [Tucarens-hantact Msan EQpeMoB ckaza Obl, 4T0 MOYKHO MUHUMHU3UPOBATH 3710 — WH-
¢epuslL. [a, ycrpansercs auiiHee BBDKUTAHUEM CPellbl, U PaJUKaJIbHO COKpAILaeTcsl BpeMs
BBIXOJIa HA aTTPAKTOP, CXKUMAETCS BpeMs 3BOMMOLMK. Ho cyIiecTByeT 1 OmacHOCTh OOJIBILINX
CKa4KOB. 3HAUUT HaJ0 3HATHh 3aKOHBI NMPABHIIBHOTO YCTPOMCTBA aTTPAaKTOPOB, aI€KBaTHBIX
JaHHOM cperie, a He HaBsA3bIBATh CUCTEME HECBOMCTBEHHBIE €1 ()OPMbI OpraHU3aLUH.

[TprHIMITEI 5KOHOMUH UTPAIOT CBOIO POJIb U MPH 00BEIUHEHUH CTPYKTYP. [1pu npa-
BHJILHOM XOJI€ TaKOTO MPOIIecca MPHUOIIKAETCS MOMEHT 000CTPEHHUS — BO BCEH 00BeIH-
HEHHOM 00nacTu ycraHaBiauBaeTcs 6onee BeICOKMN Teml. Llenoe pasBuBaercs ObicTpee
COCTABJIAIOLINX €T0 YacTeu.
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Ilocnecnosue (aemopa knuzu)

I/IIIEI/I CUHCPICTUKHN 3aMMCTBOBAHLI U3 KU3HU MHOTOJIMKOM MMpUpOABI — KaK OBl Ha
TIEPBBIH B3Il OHU HU OBLTH OTBIICYEHHBL. Beb 3aK0HBI OpraHu3anuy (CTPOSHUS 1 pas-
BUTHS) HEHCUUCIUMBIX TPHPOAHBIX CHCTEM YHHMBEPCAJbHBI, MPUYEM HE3aBUCHMO OT
TOTO — JKMBBIC OHM JIHOO KOCHBIC. MBI UIMEEM B BHJY, IIPEXKIE BCErO, OOIIMNA MPUHITHUII
rapMOHHU3ALUMH CHCTEM — APYT C APYTOM U UX YacTel. DTO MPHUHIIUT 30J10TOr0 OTHOIIIe-
HMS, IPOCJICKUBAEMBII U TIO IPOCTPAHCTBY, U BO BPEMEHH, TO €CTh U ISl CTPYKTYp, U
JUTSL TIPOTIECCOB, — Ha JIOOBIX MaclITabax oT MUKpO- 10 Meramupa. OcoOEeHHO SIPKO 3TOT
TIPUHLIUT SIBJIEH B Onocdepe, B UelIoBeKe, 3aKPeII€H B €ro rncuxuke, GopMupys, dop-
manusys npuHuun KPACOTDI, orpaxatonmii 3axon LIEJIECOOBPA3ZHOCTMU. NmenHo
Onarozmapu OOIIMM MpaBHIaM FAPMOHHH, 00ECTICYNBAIOLINM, TTYCTh BPEMEHHYIO, YCTOM-
YUBOCTH, PaBHOBECHE B TOW WM JIPYrOM CHUCTEME, BHYTPH JaK€ COBCEM HEIIOXOXKHX
JpyT Ha Apyra o0pa3oBaHUU, yCTaHABIMBACTCS B LEJIOM U YTPOCHUE MX XapaKTEPHBIX
MPOCTPAHCTBEHHBIX MacIITa00B.

B npupoze Ha Bcex €€ ypOBHSIX HEYKOCHUTENBHO AeiicTByeT npuHuun AHAJIOI' N,
CTOJIb [TIOYUTAEMBIH B JPEBHUX JOKTPHHAX, — 3aKOH MoAoous1, nzoMopusma. OH obecrne-
YeH e€ (hpaKTaIbHBIM, «TONOTPa(QUIECKHM) YCTPOWCTBOM, KOTIIA, KaK MPABUIIO, B IICHTPE
CUCTEMEI (B HadaJie, B MPOILIOM! ) TPOCIIEKNBAETCS CIMPAJBHAS CTPYKTYpa («IIPYyKIHA
NOTEHLIMU»), a Ha nepudepun (B KoHIE, B Oynyuiem!) — BeTBsimiasicsi, TypOyJIeHTHas
KBa3WXaOTUYHAS OpTaHU3aIlMsI, 3aMbIKAIOIIass CUCTEMY, 0OecTieunBas eii 0OMEH C OKpy-
JKAIOIIMM BHEITHUM MHUPOM (KIIPOTSHYTAs pyKay).

U He ynmuBUTENBHO, YTO UMEETCs onpeAeaEHHas TIyOMHHAS CBSI3b MEXKAY OTHOCH-
TEJBHBIM PacIOJIOKEHHUEM TUIAHETHBIX ypoBHEH B ComHeyHON cucTeMe (3HaYUT U aToM-
HBIX!) U XapakTepHBIMU dTallaMy XKU3HU YeloBeKa. Tak MBI caMu W BCE BOKPYT CBOe-
00pa3HO BOIJIOMIAET JeHCTBUE CHHEPTETHYECKOTO IPHHLIMIIA Pe30HAHCHOI0 BO30YK/Ie-
HuA. A CJICO0BATCIIbHO, NPOCTPAHCTBO JOJIPKHA HAIIOJIHATH HCKAasA HEBUAMMAs WHOMAa-
TepualibHasi «TOHKas» cpejia, B KoTopoit u npoucxoaut MraoseHHbsii PEBOHAHC — u
MOJIHHEHOCHO, HE3PHMO HPOHOCSTCS BOJHAMH YparaHbl M CMEPYHM €IUHOH, BEpOSTHO
— 3¢upHOH, CyOCTaHIHH. ..

_/_,,.,J\@@@@M



CuUM@OoHUS ropeHuns
(Y NCTOKOB CMHEPIreTUYECKOro BUAEHbsI Mmpa)’

E.H.Kusaszeea, 0oxmop ghunocogpckux Hayx,
C.I1.Kypo1oK08, 00Kkmop (pu3uKo-mamemamuieckux HayK

Hcropus Hayku na€t HaM HEMajo CBHJETENBCTB TOTO, YTO YacTHas 00OnacTh 3Ha-
HUS MOXKET BBICTYTIaTh B Ka4eCTBE MOJIENH MPH MOCTPOCHUH APYTUX HAYYHBIX TEOPHI
U BooOIme a1 GOpMUPOBaHUSI MUPOBO33PEHUECKUX OpueHTalui. Tak, nmpemiokeHHas
koraa-To Y.J[apBHHBIM TEOpHs SBOITIOLMH BHIOB CITYXHJIa OCHOBOH [T Qriiocopun Ha-
YYHOTO CO00IIeCTBa BTOPOH MOIOBUHBI XX Beka, a 3 ONOIOTHH WU IBOIIOIIH 3aTeM
MIPOHMKAJIH B Apyrue o0JIaCTH €CTECTBO3HAHMSA, Ja’Kke B COLUANbHbIC HAYKH. Yke B XX
BEKE [I0Ka3are/bHa HayYHas eI TeIbHOCTD akajgemuka JI. M. Manaenpiirama: yactHas 00-
JIacTh 3HAHUS — CO3JIAaHHASA M T€OPHS HETMHEWHBIX KOJIeOaHWH — HEe TOJBKO BBICTYIIAIA B
Ka4eCcTBE MOJENHN I MOHUMAaHUs X0Za MPOLECCOB B PaJUOTEXHUKE, aKyCTHKE, adpOIH-
HaMHKe, aBTOMAaTHKeE, «PacTeKasiCh» Ha CMEKHBIE (PU3NUECKHE MOJISl UCCIIEIOBAaHUM, HO U
CITy’>KHJIa HEKOUM WJIE0JI0THEel — HOBBIM B3IJIAIOM Ha MHpP Ha CaMbIX Pa3IUYHBIX YPOBHSX
€r0 OpraHu3aluy. JTH HCTOPUUYECKHE MapaJuIeIH MOATBEPKIAI0T MBICIB O TOM, YTO OT-
KPBITh — 3HAUUT 3apaHee BOCIIUTATh CBOCOOPa3HbIN B3MNIA, CYMETh YBUICTh HEOOBIYHOE
B 00OBIYHOM, OOITIee B YaCTHOM, HO (h)YHIIaMEHTAJILHOM (hakTe.

AHaJOTHYHYIO POJb CETONIHS UTPAET MHUP HeluHelHblX ypagHeHul. Yepes OypHBIN
pPOCT HEMMHENHBIX 33734 U pa3pabOTKy METOOB UX PELICHUs, Yepe3 BHIUUCIUTEIbHBIN
(Ha KOMITBIOTEpAxX) IKCIIEPUMEHT HAKAIUIMBAIOTCS HOBBIE (DAKThI, KPUCTAIITN3YETCS TITy-
OMHHBIN CMBICT TOHATHH «HEIHHEHHOCTB» U «CaMOOPIaHU3aALM».

CuHepreTika — 3TO 00JacTh 3HAHHSA, OPUCHTHUPOBAHHAs HA BBIIBICHHE OOLIMX
MIPUHIIMAIIOB 3BONIOIMHA U CAMOOPTAHU3AIIMHU CIIOKHBIX CHCTEM WMEHHO Ha OCHOBE He-
JUHEWHBIX MaTeMaTH4ecKux mozeneil. [loaToMy oHa CTaHOBUTCS MCTOYHHMKOM HOBOTO
B3IVIs11a HA MUP — 3BOJIIOLUOHHOTO M XOJIMCTUYECKOTO (LIEJI0CTHOTO), SBISSCH, 110 CYTH,
IBPUCTUYECKUM WHCTPYMEHTOM, HEKOH MOJIENbIO, TPIMEHUMOM K JPYTUM, CMEKHBIM H
OTAaJEHHBIM, 110J9aC BECbMa 3K30THYECKHM, o0nacTsaM 3HaHus. CHHEepreTHKa He CUM-
TaeTCs MOHOJIIUTHBIM Hay4YHBIM TEYEHHEM U COCTOMT M3 OTHOCHUTEIHHO HE3aBHCHMBIX,
0TYaCTH KOHKYPHPYIOLINX APYT C JPYyroM Hay4YHBIX HAIIPaBICHHH.

PaboTeimio reopuu camooprannzanuy st Hauatel A. TeropuaToM, Y. IIpUT0oXKuHBIM,
I Xakenom, M.Diirenom, B.20ennnrom u apyrumu yuéusiMu. Crnennduka MOCKOBCKOR
HayYHOH IIKOJIBI — B COYETaHNH BEIYHACIUTEIHHOTO SKCIIEPUMEHTa U aHAJTUTUYECKUX Me-
TOJI0B, TIO3BOJISIFOIIMX M3y4aTh pa3BUThIE HEJIMHEHHBIE cTaguu npoueccoB. IloBenenue
OTKPBITBIX HEJIMHEHHBIX CHCTEM (CPEA) ONpeaensieTcs KOHKypeHI e, B3auMHON UTPOi
IBYX (pakTopoB: «paboTOiD» HEMTUHEHHBIX UCIHOYHUKO8 U CHIOKO8, C OMHOW CTOPOHBI,
TEM, 4TO OOYCJIOBIMBAET Ouccunayulo, paspyleHrue HEOOJHOPOTHOCTEH, CO31aBaeMbIX
HCTOYHHKAMH, — ¢ Apyroid. GakTHYeCKN CUHEPTreTHKa MPEICTaéT KaK mepMoOuHaMuKa

* Marepuail OAroTOBJIEH aBTOPOM KHUTH HA OCHOBE CTaThH WwieH-Koppecmonaenta PAH m1ok-
Topa u3uxo-maremaruueckux Hayk C.I1.KyparomoBa u nokropa ¢punocodexux Hayk E.H.KuszeBoi,
HarieyaraHHOU B cOopHuke: «CaMooprann3anust 1 Hayka: onbIT Guiocockoro ocMbiciaeHus» (M.,
Wu-1 punocodun PAH, 1994), a Taxke nexumii npogeccopa C.I1.KypmromoBa Ha cemunape 1o cu-
Hepretuke B UacTUTYyTE Primocodun PAH (ocers—3uma 1996/97 ) — Ipum. A.H.
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MKPLIMbIX HETUHENHbIX CUCeM, OTBEYAOIasl Ha BOIIPOC, Ky/la UAYT IPOLIECCHI B TAKOTO
pola cucTemax.

OTnruyuTeNnbHbIE YepThl M3BICKAHUM MOCKOBCKOM IIIKOJIBI — 3TO MCCIIEOBaHHE
CIIEKTpa CMPYKMyp-ammpakmopos — Hanboliee yCTOMIHNBBIX 00pa30BaHN, K KOTOPBIM
SBOIIIOIMOHUPYIOT MIPOIIECCHI B Cpeie, U 0OHAPYKEHUE PUYNH JIOKATU3AIHH MPOIIEC-
COB Ha HEJNIMHEHHOU cpejie, 0COOCHHO MPU HATMYUHM HEJTMHEHHOM MOJI0KUTENBLHOH 00-
paTHO# CBs3U (CIENCTBUE CITOCOOCTBYET HEMPOIIOPIIHOHATLHO OOJIBIIIOMY YCHIICHUIO
nIercTBus npudnH. — A.H.), 1 uccienoBaHUE yCIOBUH JIOKAIH3AINN TEPMOSIEPHOTO
TOPEHUS Ha ONPEACIIEHHON cTaauu. JJaHHbIe pa0OThl MOPOXKACHBI U3YYCHHUEM MPOIIEC-
COB B IUTa3Me; 3/1ECh TEOPETUUYECKH U SIKCIIEPUMEHTATHHO O0OHAPYKEH TaK Ha3bIBAEMBIH
T-cnoii. B pe3ynbrare, npeanokeHo HOBoe 00BsICHEHUE XPOMOC(HEPHBIX BCIIBIIIEK HA
ComnHue.

B xauectBe omHOro w3 Hamboiee CyIIECTBEHHBIX MPOAOIKEHHH «MOCKOBCKO-
IO HAMpaBJICHUS» MOXHO BBIICIUTh H3YUCHHE PeHCUMO8 C 0O0CmpeHuem, TO €CTbh
CBEPXOBICTPOTO Pa3BUTHUS IMpoOIecca, KOTga XapaKTepHbIE MapaMeTphl (TeMIeparypa,
SHEPrHsl, KOHIIEHTPAIKsA) HEOrPaHUYEHHO BO3PACTAOT 32 KOHEYHOE BpEMs, Ha3bIBAEMOE
spemeHeM 0bocmpeHus; B OCHOBE MEXaHHW3Ma TaKOTO Pa3BHUTHUS KaK pa3 W JICKHUT HElu-
HeWHas MOJIoKHUTENbHAs 00paTHas CBSI3b.

Ha nepBelif B3mIsA KakeTcs, 4TO 3TO BECbMa YacTHas 3a7ada, 4TO IPOLECCHI
CBEpXOBICTPOTO POCTa PEIKO BCTPEUAIOTCS B MPUPOJIE, YTO OHU MMEIOT JIOKAJIBHBIH, Cy-
ry0o orpaHuueHHBIA xapakTep. Ho COBepIIEHHO OYEBUIHO, YTO ITO HE TaK. PexkuMbl
¢ 000CTpeHHeM HCCIeqyloTcs Oollee 4eM B IIECTHUAECITH Pa3UYHBIX THIAX 3ajad.
Merononorus ux peuieHus: NO3BOJSET C HETPAJUIUOHHON TOUKU 3PEHUSI PACCMOTPETh
PA KIACCHYECKUX 3aJla4 MEXAHUKH, CBSI3AHHBIX C IPOLIECCAMU CoCAmmusi, KyMYAAYUU,
kasumayuy' . ECTh OCHOBaHHs MOJIaraTh, YTO BO3MOXKHBI HOBBIC MOAXOJbBI K 3ajadam
Koianca — OBICTPOTO CHKATHS BEIIECTBA , K XUMHYECKON KMHETHKE, METEOPOJIOTHH (Ka-
TacTpouuecKuM SBJICHUSAM B arMocdepe 3eMin), K SKOJIOTUH (POCTY U BEIMUPAHHUIO
OHMoNOrHYecKrX MOMyJIAIui), Helpodu3nonorun (MOAETHMPOBAHUIO PACTIPOCTPAHEHUS
CUTHAJIOB 110 HEMPOHHBIM CETSIM), SMUIAEMHOIOTUN (BCTBIIIKAM HH(DEKIIMOHHBIX 3200-
JieBaHUi1), 5KOHOMUKeE ((heHOMeHaM OYypPHOTO SKOHOMHUYECKOTO POCTa, «IKOHOMUYECKOTO
¥ TEXHOJIOTUYECKOTO 9y/a), KOTOPBIE MPOAEMOHCTPHUPOBAIH CTPAHBI F0)KHO-a3UATCKOTO
pETHOHA — «a3UaTCKHE IPAKOHBI» ), HAyKOBEIEHHIO (K MTPOIieccaM pocTa HayqHOH HH(op-
Malyy, K ”HPOPMAIIHOHHOMY B3DBIBY ), K 3aKOHAM pOCTa HApOAOHACEICHUS 3EMITH.

B ycrnoBusix HapacTaromyx TEeMIIOB U3MEHEHHWH B MHUpPE, CBHUAETEISIMH KOTOPBIX
MBI SIBIISIEMCSI, TPYJHO TOBOPUTH O CTAllMOHAPHBIX CTPYKTypax, 00 YCTOHYHMBBIX, HEH3-
MEHHBIX 00pa30BaHUIX KaK 0 YEM-TO, JeKallleM B OCHOBE MUpo3aaHus. CTaluoHapHbIE
CTPYKTYpBl CaMOOpPTaHU3AIMH, BO3ZHUKAIOIINE Ha CTOKaX OTKPHITOM CHCTEMBI, N3ydae-
MbI€ B OOJIBITMHCTBE MOJIEIEH CHHEPTETHKH, SIBIISTFOTCS, CTPOTO TOBOPS, TYIHKAMH 3BO-
nronuu! YCTOWYMBOCTB, XOTA OBl METacTaOMIbHYIO, CIIEAyeT HCKAaTh B JTHHAMHUKE, a HE B
HETOABMYKHOCTHU BO BpeMeHU. B uéM 3akitoyaeTcs, HampuMep, YCTOMYMBOCTD MOJIOXKe-

" Kymynsayus — yBelInUeHne, CKOTUIEHAE; Kagumayusi — 00pa3oBaHUe MyCTOT.
** DT0 MPOUCXOINT, HAIPUMED, Ha TIOCIIETHAX dTAllaX PasBUTHH 3BE3I, 110 Macce OOIBIINX
ConHua, 4T0 CONPOBOXKIAETCS BCIBIIIKAMHU CBEPXHOBBIX 3BE3A. — [lpum. . H.
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Hus Benocunenucra? OHo HaAEKHO Onaromaps IBIKEHUIO: TIOKA OH €JIET, OH HE Taja-
€T; YBEJIIMYCHNE CKOPOCTH (pazyMeercs, 10 HEKOTOPOTO Tpefieria) BEAET K MOBBIIICHHUIO
YCTONYHUBOCTH €T0 JIBHIKCHUSI.

B xapTuHy 3BONIONMOHUPYOIIETO MUPA BIUCHIBACTCS IPEACTABICHHUE O OUHAMUYE-
ckoul ycmouuusocmu. BHIMaHue McclieoBaTeseil HalleJIeHO Ha BAPHAHTHI CTaA0MIBHOTO
Pa3BEPTHIBAHMS HECTAIMOHAPHBIX (IBOIIOIMOHUPYIOIIUX) CTPYKTYP, BO3HUKAIOIIMX 32
CUET HEIMHEWHBIX UCTOYHUKOB SHEPTHH U OJiarofaps KOJIOCCATBHOMY YCKOPEHHIO TTPO-
recca — 000CTPEHHIO.

OcHOBHAasl HCMOJIb3yeMass MOJEIb, MPETCHAyIoMmas Ha OOBSICHCHHUE IMPOIIECCOB
caMoOpraHu3aliy, 00pa3oBaHMs CTPYKTYp M MX CBEPXOBICTPOrO Pa3BHTHSA, — 3TO Ma-
TEeMaTU4IeCKue 3aKOHOMEPHOCTH
MPOLECCOB 20peHUs U Menjionposo- Cosetylo MojonOMy Y4€HOMY coOparh H3
oHocmu  (Oughghysuu) B OTKPBITBIX | BCeX ApeBHEMIINX YUYeHMH BCE, OTHOCAIIEECS
HeNMUHEHHBIX cpenax. Ha axTuBHOM a0 Orus ... 3aBeThl AafyT IIEAPbIA Marepu-

roprouei cpene (C HeMMHEWHBIMU UC- | an. Takke W YTBEpXKICHUS HOBCHIIHMX BPEMEH
TOYHUKAMH SHEPTHH), HECMOTPS Ha mpuOaBUT IEHHEBIC ompenereHus ArHH. Takoit
HaJM4Yue JUCCUNIATUBHBIX ()AaKTOPOB, | COOPHUK HUKOTIA HE ObUT cocTasieH. Ho Mox-
paccachlBalOIINX HEOAHOPOIHOCTHU HO JIM JBUTaThcA B OyayIiee, He coOpaB 3HAKU
(TeTIONTPOBOMHOCTS, mubdysus, ThICSIYETIETHIA?

JUCTIEPCHS], TUAPOJUHAMHKA H T.1I.), Aenu Hoza

BO3HUKAIOT ¥ CaMOIOJAECPKUBAIOT-
Csl OYaru ropeHus, MeTacTabuIbHbIE

CTPYKTYpBI ropeHusi. Takas Mozenb HpencTaBiasieT coO0d onHy M3 Haubosee MpOCThIX,
HO IIyOOKO CconepKaTesIbHBIX HAa COBPEMEHHOM dTare MOACIMPOBAHHS MPOIECCOB ca-
Moopranuzanuyd. Oronb (WM ropeHue) cnpaBeljJMBo PaccCMATPHBATh B KadyecTBe
THIIMYHOIO Nponecca, KOTOPbIii MOKeT CAMOBO300HOBJISITBCS, CAMOPEryJIHpPOBATh-
csl ¥ YBeJIMYHBATHCS 110 HHTEHCUBHOCTH € IPAMATHY€ECKOii OBICTPOTOI .

He MeHee BrieuaTsisiton CHMBOIMYCCKUIN 1 MeTahOpPHIECKUI CMBICT 00pa3a OrHsI.
I'my6okue xopHH MeTad)ophl TOpEeHHs] HAXOAUM B UCTOPUH KYIbTyphl. B «Pursene», B
HaunboJee TpeBHEM HCTOYHUKE U3 BCEH BEIUUECKOH JIUTEPaTyphbl, MHOTOYHCIICHHBIC THM-
HBI TTOCBSIIEHB ATHH — bory orusi. ArHH — 3TO U CBeT Hebec, Pa3TOHAIONINN MpakK,
CBET JKEPTBEHHOTO KOCTPa, YHOCSILEIO JKEPTBY K Ooram (Kak CBS3YIOIIEE 3BEHO MEXKIY
JIOABMHU U O0TaMM), M CBET BIOXHOBEHUs BHYTpH Hac. OOpa3 OTHS B CaMBIX Pa3iIMYHbIX
HIIOCTACAX MPHUCYTCTBYET B Oyaau3Me, B KapTHHe KocMmoca ['epakiuta, B Arau Hore, B
Hay4HO-(aHTaCTHYECKUX Npou3BeaeHusIX. OJHAKO OTOHb MPENCTAET B CBOCH NBYIHKOM,
BHYTpPEHHE MPOTHUBOPEUYUBON CYIIHOCTH. OH OJHOBPEMEHHO — HEOMAJSAIOUINM U KIy-

" «[1mamst — 3T0 TOHKHH CIIOH, OTACISIOIIMI 00/IacTh, e PEaKIHsl 3aBEPIIIIACh, OT OOIACTH,
IIe peaknyst emié He Hadayiach. Peakius WIET TOIMBKO B 3TOM cioe. Beimenenue temma n (M)
TIOBBIIICHNE JABJICHHS B 3TOM CJIO€ BO3ACHCTBYET HAa COCETHUH CIIOH, KOTOPOIt CropaeT CIIeILyIONHM.
Ha s13pIKke COBpeMEHHOW HayKW MPHHATO TOBOPHTH, YTO B TEPMOAMHAMUYECKH HEPABHOBECHOM
CHCTEME BO3HHMKAaeT ONpEAeNEHHas TeOMEeTpuueckas, MPOCTPAHCTBEHHAs CTPyKTypa. M3ydeHue
TaKWX CTPYKTYp B HACTOSIIEe BPeMsI OPOPMIIIOCH B CHELHMAIBHYIO OTPACIb HAyKH, Ha3bIBAEMYIO
cuHEepreTuko» (3envoosuu A.5. n np. CoBpeMEHHBIH B3NN HA MpeBHEHmmA npouecc// [Ipupona
Ne 2,1995). — Ilpum. A.H.



Cumhonus copenus 267

IV, CITOKOMHBIN M OyIIYIOIMINKA, TBOPAIIMA U pa3pylIaroInii, KOHIEHTPUPYIOIIHHCS 1
pacTeKaromuncs.

Oronb Beszecym. A oOpa3 ropeHus: NyOoko MeTagu3nyeH. YenoBeyeckoe Teo,
IO CYTH, TOKE MPOLIECC TOPEHUS Ha OTKPBITOH Cpefie — HEMPEPHIBHOE OKUCIIEHUE U BOC-
cozganue. Brnpouem, m000ii KuBOH OpraHusM sIBISET NpuUMep Oojiee WM MEHee M-
TEJILHOTO TOPEHHSI, YHUITOXKEHHS, XOTsI ObI YACTUYHOTO BHITOPAHUS CPEdbl U €€ CaMOBO3-
OOHOBJICHHS, CAMOTIOJIICPYKAHHS, POCTA’.

CuHepreTHka mbITae€TCsl yCTAHOBUTH CBSI3b MEXKIY MAaKpO- U MUKPOYPOBHSAMH Obl-
TUS, MEeXIy (QopMamMu COOCTBEHHOW, CIOHTAaHHOW OpPraHW3aIlMH JKUBOTO M KOCHOTO,
WIIET aHaJIOTH JKUBOTO B «MEPTBOMY», K MPUMEPY, — AIIEMEHTH CaAMOIOCTPauBaHUS B
MHpE CTPYKTYDP «HEXHBOI» npupoabl. M, BeposiTHO, ecTb 0COObIH CMBICI B NMPEACTAB-
JICHUSIX IPEBHUX O 3eMJie KaK O HEKOM €IMHOM >KMBOM OpraHH3Me, O €€ «JbIXaHHN»
(VI . — A.H.), puTMax >kU3HH, 00 aroMaxX WM 3BE3/1aX KaK «CYIIECTBAX», MMEIOIIUX
COOCTBEHHYIO >KU3Hb.

Hebe3piHTEpecHa ONBITKA HHTEPIPETHPOBATh SHEPITOYPOBHU aTOMa KaK CTPYKTY-
pbl TopeHus Hekol cpezibl. Habop coOcTBeHHBIX (DYHKIMI KBa3WJIMHEHHOTO YpaBHEHUS
TEIIONIPOBOAHOCTH C UCTOYHUKOM IPEACTABISCT MATEMaTHYE€CKH CIEKTP COOCTBEHHBIX
CTPYKTYp, pa3pelIéHHBIX (METacTaOWIBHO YCTOMYMBBIX) B JAHHOW OTKPBITOH Cpere.
st onpenenéHHO 3a1a9u MTOKA3aHO, UTO CYIIECTBYET ITyOOKast aHAJIOTHSI MEKIy CO0-
CTBCHHBIMHU (DYHKIMSMHU TOPEHUSI HETMHEHHOMN Cpelbl Ha KBa3UCTALMOHAPHON CTAaHH C
cOOCTBEHHBIMH (QYHKUUSAMH CTalMoHapHOH 3anauu LlpeauHrepa B HEHTPaIbHOM IOJIE
CHJI C KYJIOHOBCKUM TOoTeHIHaNoM. CTaOHIIbHBIH, C HEU3MEHHBIMU YPOBHSIMH aTOM COOT-
BETCTBYET TaKOM MOJIEIIN, €CIIU PAa3BUTHE MpoLecca ¢ PUHATBHBIM 000CTPEHHEM paccMa-
TpHBaeTCs TONBKO Ha HAaYaJIbHOH (KBa3HCTallMOHApHOH) cragun. (HaBepHoe, nMeHHO Ha
AQHAJIOTUYHOMN CTaJINY HAXOJUTCS Hallla TNIAHETHAs CHCTeMa, 00IIas CTPyKTypa KOTOpOH
BITOJTHE COOTHOCHTCS C yCTpoHCcTBOM aroma [92]. — A.H.)

«l'opeHre — 3T0 XMMH4YeCKasi peaKHUsl MeKAY TOIIMBOM M KHCJIOPOAOM,
CONPOBOKIAIOIIASICS BbI/IeJeHEM JHePruu, TOUHee, MpeBpalieHieM XHMHYeCKOoii IJHepruu
B TEIUIOBYIO H Apyrue (popMbl 3Hepruu. [1onb3ysch TakuM ONpeieNiCHNEM, MOYKHO CKa3aTh, 4TO
“KH3Hb — 3TO TOPeHHe; Be/lb )KUBOTHBIE, TI0/1ast IUIITY, CIIOCOOHYIO COSMHATHCS C KUCTIOPOIOM
BO31yXa, 00ECNEeYnBalOT TEM CAMBIM JHEPreTHUCCKHE MOTpeOHOCTH opraHm3Ma. OmHaKo 3TO
OYeHb crieruduueckuii crnocod CKUTaHWs TOIUINBA; OH OCYIIECTBISIETCS TIPH TEMIIEpaType Tema
JKUBOTHOTO C TIOMOIIBbIO OMOKaTanmm3aTopoBy (u3 crareu S.b.3enpmouya u ap.). — [pum. A.H.

«CormacHo MHeHHIo mnpogeccopa A.J[.Maprommna, ecim OBl 3eMHast armocdepa
cozmepxana MeHee 15-18% kucmopona, To ropeHHe B HEil cTano ObI MPOCTO HEBO3MOXKHBIM H
«HEOECHBI OTOHBY HE CMOT OBl BO BpeMs I'pO3bI OKEYb HE TO YTO JEPEBO, HO M COBEPIICHHO
CyXylo OBIIMHKY; a eciii Obl KOHILEHTpalus Kuciopona npesbimana 30-70%, To mepBbIil xe
yAap MOJHHHM MpUBEN OB K KaracTpOHUECKUM IOCIEACTBHAM, TaK Kak B 3TOM Cllydae Jake
ChIpasi JpeBecHHa ropeia Obl Kak IOpOX; MPHUYEM pacdeThl MOKa3bIBAIOT: BEPXHUH M HIDKHUH
TIpeAEeNbl KOHICHTPAMK KHCIOPOa, MPH KOTOPHIX BO3MOXXHO HOPMAIBHOE TOPEHHE, 3aBHCAT
emé u oT aTMoc(hepHOTO JaBIECHUS, YCKOPEHHS CHIIBI TSHDKECTH, ONPECIIIONINX TEITIOOTBOA H,
CJIEIOBATEIbHO, YCTOWYNBOCTh TOPEHUS, — TO €CTh OT BEIMYUH, KOTOPHIE MOTIM MEHSTHCS (M
JIEHCTBUTEIFHO MEHSITNCH) 3a UcTopuio 3emim» (kypHan «oxmangst AH CCCP» Ne 4, 1. 264). —
TIpum. A.H.
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KBanToBanue, oka3pIBaeTcs, He HAJIO MOCTYINPOBATH MM MOTyYaTh B PE3yIbTaTEe
JOTIOJTHUTENBHBIX YCIOBUHN, HAKIIaAbIBAEMBIX Ha ypaBHeHHE. OHO BBIBOIUTCS KaK CBOM-
CTBO HEJIMHEWHBIX OTKPBITHIX CUCTEM M KaK CIEACTBHE HENMHEHMHOCTH ypaBHEHUH, UX
onuceiBaromux. Hamomuanm, uto B Teopun atoma H.bopa (1913 r.) xBanToOBanue opour
HCXOAHO MPOBO3IVIAIIAETCS: BO3MOXKHBI JHILIb HEKOTOPbIE OPOUTHI, OCTAJIbHbIE 3alpe-
mensl; y O.1lIpeanHrepa KBaHTOBOCTh BBITEKAET U3 TOTO, YTO MHTErPAJl BEPOSITHOCTH
JOJDKEH OBITh paBeH €JUHUIE, TO €CTh M3 yCIOBHS HOPMHPOBKH; pEalbHO HE BECh
OECKOHEUHBIH pAl, a JIMIIb KAKOe-TO KOJIMYECTBO YWICHOB Psiia NPEACTABISAIOT cOO0M
pelieHye ypaBHEHusI.

Ecnmn HaumHatoT paccMarpuBarh OONBIIME MPOMEXKYTKH BPEMEHH, BBIXOJUTH 32
Ipeaesbl KBa3UCTAMOHAPHON CTaAuU, TO O0OHAPYKHUBAIOT, YTO BOJIHBI «TOPEHHS» CXO-
ITCA, cOeraroTes K LEHTPY, K aHajory sapa atoma. [lostomy addexT «kpacHoro cme-
LIEHUSAM JUTsI HanOosee najiékux oO0beKToB BceneHHONH MOXET MONyYHUTh COBEPIICHHO
HOBYIO HHTEPIIPETALNIO, H BOT KaKyl0. CBET OT raJIaKTHK, KOTOPbIE HAXOAATCS HA 3HAYH-
TENBHBIX PACCTOSHUIX, JOXOJUT A0 HAC 3a OTPOMHBIE TPOMEXKYTKH BpEMEHHU. MBI BUINM
9TH TATAKTHKH B JAJIEKOM MPOIIJIOM, CBHIETEIHCTBA O KOTOPOM K HaM MOMAaNaioT OT BCE
OoJiee JabHUX paccTOSHUM. UTO COOTBETCTBYET, C HallICH TOUKH 3peHus, Oonee paHHUM
CTaJIUAM 3BOJIIOLIMU aTOMOB, KOIJ]a MX SHEPreTUYECKUE YPOBHU PacloNarajlich Jallblie
OT sifpa. A 3TO KaK pa3 W IKBUBAJEHTHO «KPAaCHOMY CMEIIEHHIO». B mpuHIMne, MOX-
HO HAlTH YMCIIEHHOE 3HaYeHUE COOTBETCTBYIOIIEH KOHCTAHTBI, UCXOS U3 T€X KOHCTAHT
HEJIMHEHHOW cpelbl, KOTOpPbIE MOJIy4atoTCs MPH MOAETUPOBAHUU aTOMa CXOASIIUMHUCS
BOJTHAMH TOPEHUSI.

3amaguMcs BOIIPOCOM, KaK BO3MOXKEH IEepexoj] OT TEOPUH CaMOOpPraHM3aluM K
VMHBIM Hay4YHBIM TeopusM? Bunsarcs mo kpaiiHeil mMepe aBa BO3MOXKHBIX criocoda mepe-
xofa.

[pexne Bcero, B Ka4ecTBE TAKOTO MOCTHKA MOXKET BBICTYIATh KAKOW-TNO0 OTAEINb-
HBIA, HO QyHIaMeHTaNnbHbIN (akt. Hampumep, (pakT KOHEYHOCTH CKOPOCTH CBETa, He-
3aBUCUMOCTH €€ OT HallpaBJICHUS JBIKCHHS CBETOBOTO JIyda, OT IBMIKEHHUSI UCTOYHHKA
(Harmpumep, OT NBWXCHHS 3eMJIH), ObLT MOJIOXKEH A.DWHINTSHHOM B OCHOBaHUE CIICIHU-
anpHol Teopuu oTHOcHTeNnbHOCTU (CTO). OnuH U3 Takux GyHAAMEHTAIBHBIX (HaKTOB
B TEOPUU CaMOOPIaHU3aLMU — 3TO HAIMYHE CMPAHHLIX (WIH XAOMUYECKUXx) ammpax-
Mopos, OTKPBIBAIOIINXCS ceyac BCIOAY, B CaMbIX Pa3lUUYHBIX (PparMeHTax Mupa MpH-
ponHOTO M YenmoBedecKoro. Hammume nx BBITEKaeT M3 TOTO OOCTOSATENHCTBA, YTO TPHU
OOBIKHOBEHHBIX TU(QepeHIHaNbHBIX YPAaBHEHHUS TOJTHOCTHI0 INHAMUYECKOW CHCTEMBI
(6e3 GmyKTyHpyIOIIMX YICHOB) MPH ONpPEAeNEHHBIX YCIOBHUIX MOTYT JaBaTh XaoTH4e-
CKO€ TIOBEJICHHE, KaK TOBOPST, 0emepMUHUPO8anHbll Xxaoc. B TaHHOM city4ae MBI UMeeM
JeJ10, IO-BUIUMOMY, ¢ ()aKTOM TaKoro ke MaciuTada, Kak U (akT KOHEUHOCTH CKOPOCTH
ceera B CTO. U 310 3acTaBnseT nepecMarpuBaTh GU3MYECKOE MUPOBO33PEHHE, A B 1AJTb-
HEHIIIeM, MOXET ObITh, U HEKOTOPbIe Pri1ocO()CKHE OpUSHTAIINH.

CrpaHHbIE aTTPaKTOPhI OKA3bIBAIOT HAM I'PAHMLBI IPEACKAa3yeMOCTH U IPUHLU-
NHaJbHOM Henpeacka3yeMoCTH sABIeHu. OHU Jal0T TOHUMaHUE BEPOATHOCTHOTO, Xao0-
TUYECKOTO MOBEACHHS JTUHAMUYECKHUX CHCTEM, 00YCIIOBIIEHHOTO HE OTPaHNYEHHOCTHIO
HAIIMX HCCIIEA0BATEIbCKUX BO3MOXKHOCTEH, a cCaMOW NMpUPOAoH Takux cucteM. OHu
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CBA3aHBI C OCOOCHHOCTAMM MOBEACHUS HeNUHEUHbIX MOJIETIeH B Pa3IUYHBIX 00JIacTsIX
peasnbHOCTH. Hampumep, BO3MOXEH JUIIb KPaTKOCPOUHBIHN, OMMKaHIINK MPOTHO3 HO-
rojibl Ha HECKOJIBKO JHEH. YCIEmHO MPakTUKYEeTCs TaKXKe MOJEIMPOBAaHUE JOJITOBpeE-
MEHHBIX KJIMMaTHYCCKUX M3MECHEHUH Ha 3emile, HOCAIIUX KOIeOaTeNbHBIA XapaKTep
(oT TIIO6ANBHOTO MOTEIUICHHU K TIIO0ANTbHOMY MOXOJOAaHWI0 U oOparHO). Ho Gonee
WIM MEHEee TOYHBIM MPOTHO3 TOTOJbl, CKaKeM, Ha MeCALbl BIEepE, B IPUHIHUIE He-
BO3MOXKEH. 3a SIBJIEHHUS TEIJIOBOW KOHBEKIIMH B arMocdepe 3emin, TypOyJIeHTHOCTD
arMocepsl M OKeaHa, ONpPEIeIIIONINe MOTOHbIE YCIOBHS, OTBETCTBEHEH CTPaHHBIN
arrpaktop O.Jlopeniia, ¢ kotoporo B 1963 rony u Hauancs OyM uccle0OBaHUN B JaH-
HOM oOnacru.

HccnenoBanue pexuMoB ¢ 000CTPEHHEM MO3BOJISIET OOBSICHUTH HOBBIM KJacc CH-
CTeM, Ja0IINX Xa0TH4YeCcKoe MoBeeHre. BOIm3u MoMeHTa 000CTPEHUS CIIOKHBIE CTPYK-
TYPBI CTAHOBSATCSI HEYCTOWYMBBIMH IO OTHOIIEHUIO K MAJBIM (PIyKTyalusM, pasa, He
K JII0OBIM, a K (QIyKTyauusim onpeneaéHHbIX KIaccoB (K TONOJIOIHYECKH MPAaBUIIbHBIM).
OTO NPUBOAMUT K BEPOATHOCTHOMY («PaTMOAKTHBHOMY») paclaay CIOXKHBIX CTPYKTYP.
Onu 00s13aTeIBHO pacmaayTcs BOIM3M MX MOMEHTa 00OCTPEHHs, €CId HE MPOU30UAET
nepexozia OT peXuma HeorpaHmdeHHoro pocta (I) Kk apyromy, IpOTHBOIIOJIOKHOMY, —
«oxnaxaenuto» (I1I), cnagy uHTEHCUBHOCTH Tpoliecca (puc.).

[Toromy B pexumax ¢ 000CTpEeHHEM MOTEHIIHAIBHO 3aJI0KEHBI BCTIECKH BO3MOJXK-
HOCTH 3BOJIIOLIMOHHBIX KaracTpod. To — cOOCTBEHHOE CBOWCTBO CPEIBI.

Mopenb pexXuMOB ¢ 000CTPEHHUEM METONOJIOTMYECKH JOBOJIBHO CIOXHA, HOO CO-
JIEPKUT BHYTPH ce0s1 BOZMOKHOCTH ITEPEX0/ia Ha PEXKUM IIPOTHBOIOIOKHOTO XapaKTepa.
Cama HeNMHEHHOCTb, €CJIM OHa JIOCTaTOYHO CHJIbHAsA, OOYCIIOBIMBAET CYILECTBOBAHNE
IBYyX obiacteii: obmactu obocTpeHus (HayaibHOE BO3MYILEHHE BO3pacTaeT) U 00IacTu
3aTyxaHus (HagaJpHOE BO3MYyIIeHHE HuBenupyercs). Oka3pIBaeTcs, HE HAJO BBOIUTH
JOTOJHUTENbHBIE (aKTOPBI U CMEHBI peXHMa pocTa Ha pexxuM nazeHus. Cama He-
JMHEHHOCTH MpeaIoNaraeT MEXaHu3M MepeOpPOCKH M3 OHOTO COCTOSTHHSA B pyroe Oia-
roapsi BCerJa CyHIeCTBYIOIMM (IyKTyauusaMm. B peanpHON neicTBUTENHHOCTH Oec-
KOHEYHOCTh HUKOTJIa HE JOCTHIaeTCsl, B YaCTHOCTH, 3a CUET MONaJaHHs Yepe3 HeyCTOM-
YUBOCTPH B 00JIACTh 3aTyXaHusl.

Pexumer ¢ 000cTpeHrneM MO3BOJISIOT MOHATH MPHUPOIY MPOLECCOB CBEPXOBICTPO-
0, B3PBIBHOTO POCTa B COLMAIBHOM Cpejie, XapaKTep dBOJIOLHOHHBIX KPU3HCOB’, KaTa-
CTpOUUECKHUX MPOIIECCOB pacmana’, B TOM YKCIIE, COIMATBHBIX OpPraHU3aIiil, a TAKKe
BO3MOXXHOCTh M30€THYTh HEXEIAaTeNbHBIX OM]ypKannuii M KaracTpod MyTEM MepeKIIro-
YEeHHUS IPOTHUBOIOIOKHBIX MO CMBICIY PEXHUMOB TUNA sAH-uHb. C Teopueil o0ocTpeHus
CBSI3aHBI: TIOUCK CIEKTPa METACTa0MIBHO YCTOWYHMBEIX CTPYKTYp-aTTPAKTOPOB, HX TPO-

* «[Togo6GHO MOTY, IIPOYKUTAIOIIEMY COCTOSHUE CBOMX POIAUTEIICH, YSTOBEUECTBO IPOIKUTALT
COJTHEUHYIO SHEpTHIo, 3amacéHHyl0 Ha 3eMile Ha MHJUIHAapAbl JIET B BUAE Yy, He(TH, rasa,
CJIaHIIEB, TOpda, U MPOXKATAET C TAKOH paCTOYNTEIBHOCTHIO, YTO ATH 3aIIaChl MOTYT ITOJIHOCTHIO
WCYC3HYTH 3a COTHH JeT» (13 crathu S1.b.3empnoBuya ap.). — Ipum. A.H.

** He MOXET JIM SBIATHCS IIPOIIECCOM CBEPXOBICTPHIM, B3PBIBHBIM IPEAIIOIAraeMoe
«cxJomnbIBaHUE» BcenenHo# mocne pacmmpenus (10 HEKOToporo mpezaena)? A obocTpeHne He
€CTb JIN €€ CHHTYJIIPHOE COCTOSIHIE, TIOCIIE YETO M HAYMHAETCS «pactiany (ayxa) —MaTepHaTn3aris
—nocne bomsmoro B3pesa (VI 1i1.)? — [lpum. A.H.
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CTPaHCTBEHHON OpraHU3aIliH; yCTAHOBJIECHUE IIPHHIIAIIOB MIPABMIIBHOTO (METacTaOHIIb-
HO YCTOHYMBOTO) OObEAMHEHMS MPOCTHIX CTPYKTYP, HAXOAAIIMXCS HA Pa3HBIX CTaIUIX
IBOJIONXH (TOPSIINX C Pa3HON MOLTHOCTBIO), B CIIOHBIE, COBMECTHO 3BOJIIOIIHOHUPYIO-
1€ CTPYKTYPHI.

Bcesiknii HOBBIH B34 HA MUDP HEM30€XKHO BBI3BIBAET PAa3JIMUHBIC BONPOCHL. A UTO
MOXET JIaTh 3TO HOBOE Il IOHUMAaHHS Pa3BUTHI YEJIOBEUECTBA, €r0 CYIBObI, 0CO3HAHUS
3aKOHOMEPHOCTEHW (PYHKIIMOHWPOBAHUS M 3BONIONHMH TAKUX CIOXKHBIX CHCTEM, KaK CO-
LUaJIbHBIE OPTaHU3alluy WIN e TICUXUKA YeJI0BEKa, ero MHTyuIus? Eciau cuHepreTrka
JEHCTBUTEIBHO MpETEHAyeT Ha Oojiee MIMPOKOe BUAECHHE MHUPA, TO KaKOW MOAXON OHA
CIOCOOHA MPEIOKHUTH K TPAJAUIIMOHHBIM MTPOOJIeMaM JayXxa U MaTePHH, TOTEHIIHATBHOTO
1 TIPOSIBIIEHHOT O, LIEJIOT0 U 4acTH? Kak MOKET OTBETUTHh CHHEPIE€THKA Ha BOIIPOC O LEIAX
pasButus Mupa? Kak cooTHOCSTCS MUPOBO33PEHUYECKHUE CIIECTBHS CHHEPTETUKH C PENU-
THO3HBIM B3Is10M Ha Mup? Kakne pe3oHaHCHI BO3HUKAIOT Y CHHEPTETHIECKON TEOPHH C
IpyruMHy GrI0coCKUMHU IPEACTABICHUIMU?

Bor rzne orpoMHoO€ IoJie UCCIIENOBAHUM U HEMCUEPIIAEMBII pe3epByap uaeu. Eciu
MOYKHO OBLIO OBI MMOCJIEA0BATENHHO, CHCTEMAaTHYECKN TEPEMHTEPIPETHPOBATH XOTS OBI
onHy U3 GWIOCOPCKUX CUCTEM APEBHOCTH, HHTETPUPYIOILYIO B c€0€ TUTaHTCKUH OIBIT

Untencusaocts A
npouecca

Bpewms

\/

1 — Me/uIeHHas KBa3UCTAllMOHAPHAS CTaUs

2 — IPOMEXYTOUYHAsI KBa3UIKCIIOHEHLIMAIbHAS CTaIUs
3 — pexuM ¢ 000CTPEHHEM; £, — BPeMs 000CTPEHHS

4 — BBIXOJ1 HA HOBBIH ATAI Pa3BUTHS



[pyxecTBeHHas pa3symy BceneHHasa

AJ. Qeprun, 00kmop u3uKko-mamemamuieckux Hayxk

Kocmonorus — HelHE HeoTheMIIeMasi OTpacib HAYYHOTO 3HAHUS U KYJIBTYpHI B Lie-
JIOM, KOTOpasi BKyIe C APYTUMH €CTECTBEHHOHAYYHBIMH TUCIHMIUIMHAMH (DOPMHUPYET
Haie MuUpoBo33penue. KocMuueckuii 1om yenoBeka — 3emMiis — Uisl XKU3HA 000pyI0BaH
coBceM Heroxo. Hoselime ycnexu Hayku o BceeneHHOM NMOATBEPKIAIOT: OrPOMHBIN
MU, B KOTOPOM MBI )KUBEM, JOCTYIIEH HallleMy TOHIMAaHHUIO0, OH He Bpaxk/ieOeH, a Hao00-
POT — IpY>KECTBEH HaM, H0O HAC OH U CO3Jall.

U3 gero xe cotBopeHa Beenennas?™* B ApeBHOCTH Ha 3TOT BOIPOC OTBEYAIH TaK:
BCE B MUPE COCTOMT U3 YETHIPEX CTUXUH — 3TO Oconb, Boda, Bo3dyx u 3emns. B kocmo-
JIOTMH HAIlMX JHEH paccMaTpHUBAIOTCS TOXKE YEThIpE CTUXMHU, WM, KaK UX ceddac Ha-
3BIBAIOT, KOCMUYECKUe IHepeUuu, U3 KOTOPBIX COCTOUT BCcE Ha cBeTe. OfHa U3 SHEepIrHuil —
3TO IHEPTHSI KOCMUYECKO20 8AKYYMA, OTKPBITOTO COBCEM HemaBHO, B 1998—1999 roner.
OHa BHOCHUT HauOOIBIINN BKIIAJ B YJHEPTHIO COBpeMeHHOU BceeneHnHoil, ckoib Obl He-
OKHJIaHHO STO HE 3By4aso. J[eJo B TOM, 4TO BaKyyM, COTIacHO ()M3HKe, — HE MyCTOTa,
a ocobast CruIomIHas cpeaa, B KOTOPYIO MOTPYKEHBI Bce Tena nmpupoasl. Kocmudecknii
BaKyyM 00azaeT onpenenéHHON 3HepTrueH, 1 Ha He€ el CTBUTEIIBHO IPUXOIUTCS IPU-
omusutensHo 70 % monHoU sHeprun mupa. VccienoBaHusl pelUKTOBOIO M3JIy4eHUS,
HAOJIOCHNS BCUBIIIEK JATEKNX CBEPXHOBBIX 3BE3M, N3yUeHHE TEMHBIX Tajio TaJaKTHK
U CKOIUIEHUH OMNpenelEHHO YKa3bIBAIOT Ha 3TO. TpH Apyrue KOMIIOHEHTHI — méMHOe
seuyecmeo, Koropoe BHOCUT 25 % (okpyrI€HHO) B 3Hepruro BeeneHHoit; oowbiunoe se-

* Omy0aMKOBaHO O4eHb MajibiM TupaxkoM B Brojierene CAO PAH (1. 60-61, 2007), a Tak-
ke B xypHaie «Jlempduce» Ned(56)/2008. Ilpemmaraemas cTaThs MOCKOBCKOTO acTpOQH3UKa
Aprypa [laBunoBuua YepHHHA SBISETCS N3JIOKEHHUEM JIOKJIA/a, CIENIAHHOTO UM Ha KOH(epeH-
nun «l'opusontsl Beenennoit u SETI», npoxonusiieit ocensto 2005 rona B CrienuanbHOR acTpo-
¢usnyeckoit obcepBaropuu Ha CeBepHoM Kapkaze B Huxnem Apxwize. O0 310 KOH(pEpeHIHH
aBTOP HACTOAIICH KHUTH paccKa3biBaja B xypHaie «Jenbducy Ne 1(45)/2006. — [Tpum. A.H.

" «JlaHHBIE O CBEPXHOBBIX B HAIEKMX TalaKTHKaxX M IapaMerpsl (uykryauuii ¢oma
PENMKTOBOTO HM3NMy4YeHHs, MOTydeHHBIe Ha cinyTHHKe WMAP, npuBonsar (Ha Hagamo 2005 r)
TaKUM BHYTPEHHE COTJIACOBAHHBIM JJaHHBIM O Halel Bcenennoi:

Bo3pacT Beenennoii — 13,7 mupn net (£1 %);

nocrosinHast Xadoma — 71 (km/c)/Muk (£5 %);

OTJIeJICHHE BEUIECTBA OT U3IYUYESHHsI MPOU30ILIO MpHu Bo3pacte Beenennoii 380 Thicsd JIeT;

Bcenennasi — miiockas (esxiudosa — CyMMa yIJIOB B TPEYTOJbHHUKE HA BCEX MacITabax
paBHa 4YHCIly T), €€ IUIOTHOCTh PaBHa KPUTHYECKOH, W OHAa OyZeT pPacIIUpSATHCS BEUYHO...
(ITocnenHee Bpsia MM CIPaBEIIIMBO, €CIIM YIUTHIBAThH ITyOOYalIINe 3HAHHUS APEBHUX O CTPOCHUH
Y Pa3BUTHU MHpa, HAIIPUMEP, HJICIO0 O €ro MUKJINYeCKOii SBOJIIOINH, O CYIIECTBOBAaHUH HE TOJIBKO
CHJI IPUTSDKEHNUS], HO ¥ OTTAJIKUBAaHUsI, 0O MUPO31aHKe — JABOWCTBEHHO. — A.H.).

MHorue ACTPOHOMBI CUHUTAIOT TOYHOCTH 3TUX HAHHBIX 3aBBIIICHHOM. KOMaH[[a TCJICCKOIIa
WMAP noka, 110 3ammycka opouTaabHOro tesreckomna Planck, siBisieTcst MOHOIOIBHBIM 00J1agaTesieM
JAHHBIX O CHEeKTpe PayKTyarwii GoHa peauKkToBoro m3myderus» [39]. — [lpum. A H.
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wecmeso, kotopoe naét 4 %,; N
usjiyyenue, BKiaJ €ro BECh- anoxa

Ma Man — 0,01 %. Jannsie BeélWecTea
MPOLIEHTHI OTHOCSTCS K CO-
BPEMEHHOMY COCTOSIHUIO
MHPA, U B XOJE€ IBOJIOLUU
Bcenennoit HU3MEHWINCH
n3-3a 00Iero KOCMOJO-
TUYECKOTO paciupeHus.
Hanpumep, nons sHepruu
Bakyyma Obuta Onm3ka K
HYJIIO B paHHed BceneHnoi
pu BO3pacTe MHUpa B He-
CKOJIBKO MHHYT, HauHWHas
C KOTOpPOTO HCTOpHUS MHUpa
YBEPEHHO TIPOCIIECKHBAET- Puc. 1. lameHeHne pacctosaHui B peanbHom mupe. Cen-
CSl COBPEMEHHOIl HayKoif, a “4aC PacluypeHne npoucxoauT C yCKopeHuem o (no4tn)
3KCMOHEHLMANbHOMY 3aKOHY. PaHbLUe OHO MpoUCXoamnIo
C 3amenneHveM. MNepexon K YCKOPEHHOMY pacLUMpeHuto
npousowén npu sospacte t, ~ 6-8 mnpa ner, T.e. 6-8
MIpA neT Hasapj

anoxa
Bakyyma

PaccrosaHwe, r

ceivyac

R

-

ty Bpewms, |

JIOJISL M3JTYyUYEHUS MPUOIIHKa-
nack toraa k 100 %! Takoi
MEHSIIOLUNCS peuent Koc-
MHUYECKOM CMECHU KaxeTrcs
CJIMIIIKOM CJIOKHBIM, CITy9allHbIM, @ TO M CTPAaHHBIM HMJHW Jnaxe adbcypanbpiM. Ho aTo
TOJIBKO Ha nepBbId B3msiA. Ha camoMm fene 3a BceM 3TUM CKpBIBAETCS MPOCTast U HE 3a-
BHCAIIAs OT BPEMEHH 3aKOHOMEpHOCTh. OHa NMPOSBIIAETCS B 0COO0T0 poia CUMMETPHH,
KOTOpas — B OTJIMYHUE OT 3HAKOMBIX BCEM I€OMETPHUUYECKUX CUMMETPHUM — HE KacaeTcs
IPOCTPAHCTBEHHO-BPEMEHHBIX OTHOIICHHH. CHMMETPHH HEreOMETPHUECKOTO XapaK-
Tepa Ha3bIBAIOT BHYMPEHHUMU cummempuimu. IIpocTol IpumMep BHYTPEHHEN CHUMMe-
TPUHU JAaBHO M3BECTEH B (DPM3HMKE AIIEMEHTAPHBIX YACTHUI]: OHAa OOBEAWHSIET MPOTOH H
HEHUTPOH, HECMOTPS Ha UX OUEBHUIHBIE PA3IIUYHs, B €UHOE [IeJIoe — TyOJIeT HYKIIOHOB.
BuyTpeHHss cuMMeTpus B KOCMOJIOTHU COCAUHSIET YETHIPE KOCMUYCCKUE IHEPTUH U
yKa3bIBaeT Ha CYIIECTBOBAHWE B MIPHPO/IC HEM3BECTHBIX PaHEe MTyOMHHBIX CBA3EH.
[IpuBeném KpaTkyro CBOAKY COBPEMEHHBIX TAHHBIX O YETHIPEX KOCMUUYECKUX CTUXH-
six. Cka)keM cpa3y, 4TO 3TU 3HAHHMS 110 OOJIbIIIEH YaCTH CKYIHBI U HeornpeaenéHHbl. [Ipexe
BCETO 3TO KacaeTcs (Pu3nIecKor MPUPOIBI © MUKPOCKOITHYECKOH CTPYKTYPBI KOCMHUYECKHX
sHepruii. B pamku coBpeMeHHOH (hyHIaMeHTaTbHOH (DU3UKH BIIMCHIBAIOTCS TOIBKO OObIY-
HOE BELIECTBO M M3IyYCHUE, Ha KOTOPBIC MPUXOAUTCS BCEro YyTh Ooinbiue 4 % momHOH
sHepruu Bcenennoil. OOGbpIYHOE BEIIECTBO — 3TO MPOTOHBI, HEUTPOHBI M JIEKTPOHBI, U3
KOTOPBIX COCTOAT 3eMJIsl U BCE, UTO HA HEW, BKJIIOUAsl M HAC CaMUX, a TAKXKE MEK3BE3NHbIC
ra3 ¥ IbUTb, KOMETBI, IUTAHETHI U 3BE3/IBI. DTO BEIIECTBO MPHHSTO HA3BIBATH OAPUOHHBIM®

* BemrectBo Bo BceeseHHOI, He BXOMSIINE HEIOCPEICTBEHHO B COCTAB TAAKTHK, KaK OKa-
3aJ0Ch, 00pa3yeT OrpOMHYIO MayTHHOOOPa3HYIO CTPYKTYpY. DTO CKpbITas MEXIallaKTHIecKast
G6apronHast MaTepust. TakoBO, HAITPUMEp, «BOJIOKHOY», COSTMHSIONIEE CKOIUICHHE TaJlakTHK AOenb
222 n Abens 223, cocrosiiiee U3 O4€Hb Pa3peCHHOTO Topsriero ra3a. M3 6aprnoHHON MaTepun
WU3BECTHA JIMIIb MTOJIOBUHA Bcel e€ Macchl. — [lpum. A.H.
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(XOT# 2JIEKTPOHEI K GapHOHaM, TO €CTh TSLKEBIM YacTHIIAM, ¥ He oTHocsTes) . Ho maxe u
¢ OapuoHam¥u JaneKo He BCE sICHO. [ TaBHBIN BOMPOC: TOYEMY B MHPE UMEFOTCS IPOTOHBI U
HEUTPOHBI, HO HE HAOIFOMAIOTCS B TEX KE KOJUYECTBAX aHTUIIPOTOHBI M AaHTUHEUTPOHBI?
Bens cornacHo ofHOMY U3 QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH, B IIPUPOJIE TOTDKHO UMETh
MECTO PaBHOIPABHE MEXy YaCTHIIAMH U aHTHYACTHIIaMU. 1o ke OTHOCHTCS, pa3yMeeT-
Csl, ¥ K DIIEKTPOHAM: WX aHTHYACTHUIIBI MO3UTPOHBI — OOJIBIIIAsT PEIKOCTh B €CTECTBEHHBIX
yCIIOBUSIX. BO3MOXKHEIN TyTh K penieHnto mpobneMsbl 0bi1 HameueH A.J[.CaxapoBBIM U
B.A . Ky3pmuHbIM Oortee 30 et Hazal; ¢ TeX mop MHOroe ObLIO CAeNaHO, HO TIONHOTO U
OKOHYATEJILHOTO OTBETA Ha ATOT BOMPOC JI0 CHUX IMOp HET.

C usnmydyeHneM ena 00CTOSIT HAMHOTO JIYYINE — OHO ONPEAeTEHHO TPEACTABIISIET CO-
00¥1 0CTaTOK, PEIMKT HEKOI/Ia IDIOTHOTO M OYeHb TOPSYEro COCTOSHUS BEUIeCTBa Ha PaH-
HUX 3Tanax 3somtoruu Beenennoit. 3to 6su10 yramano I[N A.['amoBeiM B 1940—1950-¢ rosis
U TIOATBEPXKICHO NATHHEHIIMMH TPSIMBIMUA HAONIONATEIbHBIMU OTKPBITUSIMU. DOTOHBI
Y HEUTPUHO (BO3MOXKHO, U TPABUTOHBI), U3 KOTOPHIX COCTOHUT U3Iy4YCHHE, HAXOIUINCH
B TEPMOJMHAMUYECKOM PAaBHOBECHUH C BEIIECTBOM U TOXE OBUIM OUEHb TOPSYUMH B Ja-
NEKOM TIPOIIIIOM. 3aTe€M, B XOJI€¢ KOCMOJIOTHIECKOTO PACIITUPEHUS, TH YaCTHIIHI OXJIa-
JIWIACH JI0 HAOMoMaeMon ceifuac oueHb HU3KOW TeMIepaTyphbl — Bcero okoso Tpéx (po-
TOHBI) WK JIBYX (HEHTPUHO) TPajycoB BhIIIe abCOMOTHOTO HyIs. [Ipuyém ux moiHoe
YUCJIO COXPAHMIIOCH J0 HAIMX JHEH. DTHX YaCTHI] TOBOJIHLHO MHOTO — MMPUOIU3UTEIHLHO
THICSTYA B KaXK/IOM KyOWYECKOM CaHTUMETpE MPOCTpaHCTBa. M3mydeHne mouTH niaeairbHo
paBHOMEPHO 3amoJHsIeT Bech 00béM BeeneHHO.

Uwucito 6aproHOB TOXKE COXPAHSAETCS IIPH PACIITUPEHUH MUPA, HO UX IIOMITYIHOY» TO-
pa3Io MEHbIIE — BCETO OJTHA YaCTHIIA Ha KyOM4eCKnui MeTp pocTpaHcTBa. OTHOLIEHHE
yucaa (pOTOHOB K YHCJIY 0aApHOHOB — OTPOMHOe Oe3pazMepHoOe «0apHOHHOE YHCII0»,
0JIM3K0€e MO MOPSIAKY BeJIUYUHBI K MIJLTHAPAY. M3-3a HEACHOCTH C aHTHOApPHOHAMHU
€ro MPOUCXOXKACHNE TIPEACTABISET COO0H OOIBITYIO 3araIky KOCMOIIOTHU U (PyHIaMeH-
TaNbHOW (PU3UKH.

Uro xacaeTcst TEMHOTO BEIIECTBA, TO OHO HENTUKOM OcTaércsi BHE paMoK CTaHmapTHON
MOZIETIH (PM3UKH JIEMEHTAPHBIX YacTHUIl — B HEIHEIITHEM CBOEM BapHaHTE OHA HUYETO T0-
JIOOHOTO HE TpeycMarpuBaeT. TEMHOE BEIIECTBO JI0 CHX TIOP YCKOJIb3aeT OT MpsAMOoro (hu-
3UYECKOTO IKCIIEPUMEHTA, HECMOTPS Ha MHOTOJICTHHE YCHJIHMS B OTOM HarpasieHuu. Ho
Ha/I&KHO U3BECTHO, YTO B IIPUPOJIE €T0 10 KpaiiHel Mepe B 5—6 pa3 Gobliie, 4eM 00BIYHOTO
BeniecTBa. TEMHOE BEIIECTBO 3aOHSAET OIPOMHBIE 00bEMBI BOKPYT TaJIAKTHK, UX TPYIIIL
1 ckoruieHnid. OHO He CBETUTCSI M MPOSIBIISIET Ce0sl TOIBKO CBOMM TATOTEHUEM — COTJIACHO

" «Bumumo, emié He MOTYyXIIHE U He MPOBATUBIIKECS B YEPHBIC ABIPHI 3BE3/IBI, HAIIIN JTFOOMMbIC
3BE3/1BI, COCTaBIAIOT He Oonee 1 % maccel BeenenHoil. bompias mons 6aproHOB NPUXOIUTCS Ha
FOpSI‘-II/Iﬁ ras, Ha6J'IIO}13€MBII>i B CKOIUICHUAX TaJIaKTUK U MEXIY HHUMU. A emé HEJAaBHO MbI CYHUTAJIN
3BE3/IbI CAMBIMH BXKHBIMU 00beKTaMu. Bripouem, mouty Bee Hallm 3HaHUsI 0 BeeneHHoi, B ToM uuncie
1 0 e€ CKPBITOH OT IV1a3 COCTABJISIONICH, MPUIIITA UMEHHO OT HaOroneHus 38E3m» [32]. — [pum. A.H.

A YTO ecnu TyT BCHOMHHUTH 00 IBONIOLMOHHOM CTaTyce 3Be3[Abl corlacHO YueHuto JKuBoit
Otuku? O TOM, YTO OTHEHHAs, BBICOYAMINAS CYIIHOCTH 3BE3/IbI BEHYAET JOJTYIO DBOJIOIHIO
YeJOBEYECKOM MOHAJIbl, a 3HAYHUT BMEIIAeT KOJOCCAJIFHOIO 00bEMa M KauecTBa COBOKYIMHOCTH
3HAHMUI, napys okpyxkeHnio cBoeMy nomiaayo Kussb. .. — [pum. A.H.
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HaIE&XHBIM HaOTIONATENILHBIM JIAHHBIM. B KOCMOJIOTHY cUMTAETCS BEPOSTHBIM, YTO TEMHOE
BEILIECTBO COCTOUT M3 HEU3BECTHBIX ITOKA CTAOMJIBHBIX 3JIEMEHTapHBIX YaCTULl JOBOJIEHO
OomNbILION Macchl, MPUOIU3UTENLHO B THICAYY Pa3 MpeBbIIIaloNIeii Maccy mpotoHa. B otim-
YHe OT MPOTOHOB ¥ HEHTPOHOB, ATH YAaCTHIIBI HE YYBCTBYIOT TaK HAa3bIBAEMBIX «CHIIBHBIX)
SIIEPHBIX CHJI, HO YYacTBYIOT, KaK M 2JIEKTPOHBI, B «3JIEKTPOCIa00oM» B3aUMOICHCTBUU.
Témuble yacTupl, OyIydn CTaOUIBHBIMH, COXPAHSIOTCSA B X0A€ KOCMOJIOTHYECKOTO pac-
mupenus. [ 1aBHas 3arajka 371ech — IoueMy PHPOAA HACTONBKO JIFOOUT 3TH YaCTHUIIBI, YTO
OTHAET UM ceiyac YeTBEpPTh BCEU CBOEH SHEprun?

Ho camas Tpyanas npobiema GpyHIaMeHTaIBHON (PU3NKH  KOCMOJIOTHUH — IPUPOJIA
U MHUKPOCKOIHMYECKasl CTPYKTYpa KOCMHUYECKOIO BaKyyMa. DHEPrHi0 BaKyyma Kak pas u
IIPUHSTO HA3bIBaTh MEMHOU SHepeuell. BakyyM NEHCTBUTENBHO SBIISIETCS «TEMHBIMY B TOM
CMBICJIE, YTO OH HE U3JIy4aeT, He OTPaKaeT M He MONIOLIAET CBETa — YBUAETh €ro HEBO3-
MOkHO. OH TposIBIISIeT cedsl TONBKO TeM, UTO Co3MaéT anmumscomenue. I1o 3ToMy nuHa-
MHUUYECKOMY 3P deKTy BakyyM U OOHAPY XM Ha CaMbIX OOJBIIMX KOCMOJOTHYECKHUX pac-
CTOSIHHSIX, Ha TIONIYTH K Topu3oHTy Mupa (Riess et al., 1998; Perlmuter et al., 1999)". Tor
ke 3(Q(hEeKT Mo3BONMIT 3aMETHTh MPHUCYTCTBUE TEMHOMN SHEPTHH M B HaIlleM OlbKaiiieM
raJlaKTHYeCKOM OKpYKeHHUH, Ha paccTosHusX B 1-3 Mk (Chernin et al., 2000; 2004).

Bexamu roBopuiu: TATOTEHUE — CUJIA, YTO IBUKET MUpaMU. Teneps ke MPUXOIUTCS
MIPU3HATH, YTO U pacIIMpeHneM BcelneHHOoM Kak eoro U ABMKEHHEM TalaKTHK BOIH3H
HAC yIpaBJsieT He TATOTeHue, a antutsrorenue (Yepenanryk u Yepuus, 2003)™.

AHTHTATOTEHHE HE OBLIO 710 HEJTaBHETO BPEMEHH U3BECTHO HHU M3 aCTPOHOMHYECKIX
HaOIIONeHN, HU B (PM3NYEeCKOM 3KcriepuMenTe. Ho B Teopetnueckoit ¢pmznke o HEM To-
BOPST M CIIOPSAT IaBHO — C TeX Mop Kak B 1917 rogy A.DWHIITEHH 00aBUII B ypaBHEHHS
o011el TeOPUU OTHOCUTENIBHOCTU KOCMONI02U4ecKyto hocmosnHyto. OHa-TO U OIUCHIBAET
AHTUTATOTEHHE KaK CIJTy B3aMMHOTO OTTAJIKHUBAHMUSI, JEHCTBYIONIYIO MEX/Iy BCEMHU Tela-
MH IIPUPOJIBL . DTy CHITY CO3/IAIOT HE CaMH TeJIa, @ TEMHAst SHEPIUsl BAKyyMa, B KOTOPYIO
Tena norpyxeHsl. [ImMoTHOCTS TEMHON SHEPTHH NPSAMO CBsI3aHa C KOCMOJIOTHYECKOM To-
CTOSTHHOM, ¥ TIOTOMY OHA IIOCTOSIHHA B IIPOCTPAHCTBE U HEM3MEHHA BO BPEMEHH.

O KOCMHYECKMX DHEPIHSX W3BECTHO, KaK Mbl BUIMM, HE TaK YK MHOro. [lostomy
Ba)KHBIE BOMPOCHI, Kacaroluecs nx (PU3UKH, OCTaroTcs Mo OoJbliel yacTu Oe3 OoTBeTa.
3amMeuarenbHO, OJHAKO, YTO KKAYIO U3 HUX MOXKHO OITUCATh MaKPOCKOIIUYECKH (TO €CTh
YCPEOHEHHO MO TEM WIM MHBIM NPOCTPAHCTBEHHBIM MaciuTabaMm) Kak HEKyIO Cpemy ¢
OTpeeNEHHBIM 3HaYE€HHEM IUIOTHOCTH, a 3Ta IUIOTHOCTh JOBOJIBHO HAAEXKHO M3MEpEHa

Cnucok auTeparypbl aBTopa CTaTbu cM. B €€ koHIe. — [pum. A.H.
* «I1obena aHTUTPAaBUTALIMH HAJl TATOTCHHEM CBEPILIIIACH OKOJIO 6 MIIPI JIET Ha3a1: [IEPEXO0]
OT 3aMeJIeHus K ycKkopeHuto Beenennoii» [39]. Yekopenue pacmmpenus BeenenHoi mpon3onuio
OKOJIO 8 MJIpJ JIET Tociie €€ POXKACHHS, a 3TOT BO3pacT (CM.Tabi. 2 B TI. V) IPUMEPHO OTBEYAET
e€ BO3pacTy «IOHOCTH» — «BEHEPHHOBOMY» YpOBHIO. M 3TO BakHBIH 3Taln B ()yHKIMOHUPOBAHHUH
00011 30II0TOM CHCTEMBI — OT YenoBeka, COTHEYHOI CHCTEMBI BILUIOTH 10 BceeleHHoi B menom
(c. 170). — Ipum. AH.

" B CBSI3M CO CKa3aHHBIM CJIEMyeT yKa3aTh Ha cremyromme ciosa E.IT.bmasarckoii: «Kerutep
TaKKe TIOABEPTaJICsl KPUTHKE 3a €r0 JIFOOOIBITHYIO THITOTE3Y, CTAHABIIHMBAIOILYI0 BUXPEBOE IBIDKCHUE
BHyTpH COITHEYHOH CHCTEMBI, 32 €10 TEOPHHX BOOOIIIE 1 3 ITOJUICPIKKY HACH DMITEAOKIIA O IPUTSDKEHAN
¥ OTTAJIKHBAHUH, U COTHCYHBIN MarHeTu3M B ocoderHocTm» [ 15, ota. 1. — Ipum. A.H.

*
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B KOCMOJIOTUYECKIX HaOITI0- A
JeHusix. VI3BECTHO Taroke U
JIABJICHHE KaXKTIOW KOCMHYe-
CKoOii 5Hepruu. Y 0aproHOB
U TEMHOTO BEIECTBA JIaB-
JICHHE CTOJIb MaJIo TI0 CpaB-
HEHHIO C TJIOTHOCTHIO SHEp-
THH, YTO €r0 MOXHO ITPOCTO
CYHTATh PABHBIM HYITIO. Y
U3JIy4YeHUs JTaBJICHHE CpPaB-
HUMO C TUIOTHOCTBIO SHEp-
TMA U COCTAaBISIET OT Heé
OIIHy TpeThb. B ciyuae xe
BaKyyMma JIaBJICHUE OTPHIIA- tv
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Bpewms, t

TCJILHO W PaBHO IUIOTHOCTH  pyc 2. BelecTBO U BakyyM B pacluupsiiolemcst mupe. Mnot-
TCMHOM OHCPIHMH, B3AITOM  HOCTb BelyecTBa (TEMHOE BelecTBO 1 6apuoHbl) NagaeT npu
CO 3HAaKOM MHHYC; TIOCTe[-  PpaclumpeHnu. MNnoTHOCTb BakyymMa CO BpeMeHeM He MeHAeTes

Hee OBbLIO BBIACHEHO €l B OHa npeobnajaet, HauuHas ¢ Bo3pacta Mupa t, ~ 6-8 mnpp,
1965 romy (I'mumep, 1965). Ter
VmeHHO u3-3a CBOEro OTpH-
L[AaTeJIbHOTO JIaBJIEHHs BaKyyM CO3[aéT He TATOTeHHE, KaKk TpU Apyrue SHEpruu, a aHTHU-
arorerne (Yepenamyk u Yepaun, 2003).

3Has CBA3b MEXXY JABJICHUEM U IUIOTHOCTBIO JaHHONW KOCMUYECKON 3HEPIHH, MBI MO-
KEeM y3HaTh, Kak OHa BeIET ceOs B xozie paciumpens Beenennoit'. Ha 310 ykasbiBaeT omuH
U3 CaMbIX OOIIMX 3aKOHOB MPUPOJIBI — 3aKOH COXPAHEHHUS «BHYTPEHHE SHEPTUH, U3BECT-
HBIM emeE co BPeMEH CO30aHMs KJIACCHYECKOW TEPMOOMHAMHUKH. YKa3aHHBIN 3aKOH COHEp-
JKHUTCS U B O0ILIEH TEOPUH OTHOCHTENBHOCTH; B SIBHOM BHJIE OH BBICTYIIA€T B OTHOM M3 JIBYX
OCHOBHBIX YPaBHEHHI KOCMOJIOTHH, HAWJCHHBIX B 1922—1924-¢ Tonp! HAITMM 3HAMEHHUTHIM
kocmosioroM A.A.@puamanom. M3 3Toro 3aKoHa BBITEKAET, B YACTHOCTH, UTO MOJIHOE YUCIIO
qacTuIll (B JAHHOM PacILHpSIONIeMcsl 00bEMe) He MEHsIETCSl CO BpeMEHEM. JTO OTHOCHTCS
K JacTHIaM TPEX HEBAKyyMHBIX SHepruil — OapuoHaM, (OTOHAM M HEUTPHHO, TEMHBIM Ya-
crunam. YTo ke KacaeTcsi BaKyyMa, TO OH BOOOIE HUKaK HE MEHSAETCS! IPH PacIlIUpeHUH,
Y, B YaCTHOCTH, €TO IUIOTHOCTH OCTAETCsl Hem3MeHHOU. 00 ITHX YeTHIPEX COXPAHSIOIINXCS
XapaKTepPUCTHKAX MBI yKe YIOMUHAJIH BBIIIE, Cedac e 00CYIIM X MoApoOHee.

VpaBuenus Opunmana MoICKa3bIBAIOT — YETHIPE COXPAHAIOLINECS BEIMUNHBI MOXK-
HO 3amMcaTh TakK, YTO BCe OHU OyAyT UMETh OfIHY U Ty e pasMepHocTs. Hammpumep, paz-
MEPHOCTh PHEPTUHU WIIH, CKAXKEM, JIIMHBL. B TakoM cirydae nx MO)KHO OyZneT CpaBHUBATh
IpyrT ¢ ApyroM. bes motepu oOIIHOCTH MBI BBIPA3UM MX B €AMHULIAX [UIMHBI U OyaeM Ha-
3bIBaTh (PPUIMAHOBCKUMH MHTETpallaMH (3TO EHCTBUTENBHO MOCTOSHHBIC, BO3HUKAIO-
€ TIPU WHTETPUPOBAHNH TI0 BpeMeHHU ypaBHeHHst Opuamana).

Ji1s TONHOM onpenenéHHOCTH HY>KHO ellé TOTOBOPUTHCS O TOM, B KAKOM HUMEHHO
00bEME BBIUMCIISETCS MTOJTHOE YUCIIO YAaCTHIl B KAKJOM M3 HEBaKYyMHBIX MHTETPAJOB.

* JIpeutaraeMble pUCYHKH B3SThI U3 pador A.Jl.Yepuuna. — [lpum. A.H.
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EcTecTBeHHel Bcero B KaueCTBE TAKOBOTO B3SATh ITOJIHEIHN 00bEM BeeneHHOMH, JOCTYyMHBIIH
HaOMIOAEHUSM, — TOTZIA 3TH TP BEJITUYUHBI OyAyT UMETh «UCTHUHHO KOCMOJIOTHYECKHUID
cMbicn. Habmonenusm nocrynen cepuueckuii 00bEM ¢ paguycom oxono 10 mipna cBe-
TOBBIX JIET. DTOT PagUyC Ha3bIBAIOT PACCTOSHUEM JI0 TOPU30HTA MHUpA: TAKOB ITyTh, KO-
TOPBII IPOXOJUT CBET 3a BCE BpeMs CyILIeCTBOBaHUS BceeneHHOH, U majblie 3Toro pac-
CTOSTHUS JIEHCTBUTEIBHO HE 3aIIHYTh.

Bo3mokHO, TOcnenHsAs BeNWYMHA UTpaeT emeé Ooiee BaXHYIO POJb B KOCMOJIO-
rud. HegaBHO maprKCKuUi KOCMOJIOT (MJIM KOCMOTOIONOL, KaK OH caM ce0s Ha3bIBaeT)
AK.-IT.JTromune (Luminet, 2003) BBIIBUHYNT MHTEPECHEHIIYIO HICIO O TOM, YTO 00BEM
peanpHOI BeeneHHoi He OecKOHEYEH, KaK Jalle BCEro CYMTAaJIOCh 10 CUX TOp, a KOHe-
yeH. [locnennee, pazymeercsi, HUKaK HE MEIIAeT €My HEOIPAHUYEHHO PaCIIMPATHCS CO
BpeMeHeM. [Ipu 3ToM B COBpeMeHHYI0 310Xy paanyc MHpa Kak pa3 0JHM30K K pac-
CTOSIHMIO 10 TOPU30HTA. B 1101163y 3TOI BO3MOXHOCTH OIIPENEIEHHO CBUIETENBCTBYIOT
HeJlaBHUE HaOJIIONEHHSI PETUKTOBOTO M3JIy4eHHUs (TOYHEE, YPOBHS €r0 aHU30TPOIIUH) Ha
caMbIX OOJNIBIINX YTIIOBBIX MacIITabax.

Kak 651 To HU OBIJIO0, BEIYHCIISS IIEPBBIE TPH (PPUAMAHOBCKHE HHTETPAJIA 10 00BEMY
¢ paguycoM B 10 MiIpZ CBETOBBIX JIET, HAWAEM, UTO 110 TOPAIKY BETMYMHBI X YHCICHHBIC
3HaueHus OJNM3KU IPYT K IPYTY, a TAKXKE U K 4eTBEPTOMY (BakyyMHOMY) uHTerpaiy. Ecin
M3MEPATHh 3HAYCHHUS (PPUIMAHOBCKUX HHTETPAJOB B MIIPJ CBETOBBIX JIET, TO HHTErpPal
U Bakyyma OyneT paseH 10, anst TéMHOTO BemectBa — 3, st 6apuoHoB — 0,3, uist u3-
nyyenus — 0,1.

CooTHOIIIEHNE MEXKTY YHCIIaMU B 3TOM Ha0Ope, KaK MBI 3aMedaeM, OJIM3KO K OTHO-
IICHUIO BKJIAI0B YETHIPEX SHEPTHUil B MONMHY0 SHepruto mupa. Ho teneps penent kocmu-
YEeCKOM CMecH 3amucaH He B €€ 10JIX, a Ha si3bIke (PPUIMaHOBCKUX HHTETpaioB. Tak kak
OHHM HE 3aBUCAT OT BPEMEHH, MBI IMEEM «BEYHBII» PEllenT, He MEHIOIINUNCS C MOMEHTa
BO3HMKHOBEHUS YETHIPEX FHEPTUil B IpUpoae. DTU YEThIPE YUCIIa HE CIMIIKOM Majbl U
HE CIIMIIKOM BEJIMKH — OHH NMOPAJIKA €IUHHIBI, KaK MPUHITO FOBOPUTH O BEIMYMHAX B
npenenax ot 0,1 go 10. Tak 9To B HOBOM pelenTe HET HUIEeTO0 0COOCHHOTO — OH HE Ka-
JKETCSl HU CIIOHBIM, HU CTPAaHHBIM, HAIIPOTUB, OH BBHIVISLIUT IPOCTO U €cTeCTBEHHO. U
Jake Kak OyATO He HYKJaeTcs B KAKOM-THOO0 CIieUanbHOM OObSICHEHHH.

Ho ynuBuTensHO BCE ke, YTO paziiniue YeThIpEX GPUIMaHOBCKHX HHTETPAJIOB TaK
HEBEJIMKO. A B IPUHIMIIE OHU BEAb MOIIM Obl OTIIMYATHCS IPYT OT Apyra CKOJIb YTOJHO
CWJIBHO — HAa MHOYKECTBO MOPSIIKOB: HUKAKUX OTPaHUYEHUH Ha 3TOT CUET HE BBHITEKAET HU
U3 KakuX (pyHJaMEeHTAILHBIX MPUHIUIIOB. 3aMedaresibHas OJIM30CTh HHTETPAIOB MOYTH
YTO MO HOPSIAKY BEIMYHHBI — 3TO 3MIHMPHUUECKUHN (aKT, KOTOPBI Mbl U3BJIEKIH C MO-
MOUIBIO TEOPUU U3 COBOKYIMHOCTH OT/AEIBHBIX KOHKPETHBIX HAOMIOAaTEeNbHBIX JTaHHBIX.
IIpuuém >TUX JaHHBIX JUIS HallleW LEIN 0Ka3ajoCh I0CTaTO4YHO, TaK YTO BCE 3arajkud 1
HEONpeAEIEHHOCTH, OTHOCSIIUECS K MUKPOCKOIIMUYECKOH CTPYKTYPE YEThIPEX SHEPIHH,
3TOMY HUCKOJIBKO HE TIOMEIIaIIH.

Baxxnee, oqHako, fake Apyroe: 4eThIpe SHEPTUHN CHIIHLHO HETIOXOXKH APYT Ha JApyTa,
KaK 3TO BUJIHO M3 BCETO CKa3aHHOTO BHIIIE; HO IIPH BCEM CBOEM CBO€OOPAa3UX OHU Xapak-
TEPU3YIOTCS OHOW COXPaHSAIOUICHCS] BETUUNHON — (PUAMAaHOBCKAM HHTETPaJIOM, KOTO-
PpBIii TTOYTH OWHAKOB I HUX BCEX. DTO COBIAJACHHE BPSI JIM MOXKHO CYHTAThH MPOCTOM
apu(pMeTHIecKoil CIy4ailHOCTBIO. DTO OTHIONb HE CIyYalHBI HA0Op WHTPEINCHTOB;
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MEK]Ty YETHIPhMS SHEPTHSAMHE OTIPEIeIEHHO UMeeTCa HeTo ol1iee. DTo o011iee mposBs-
eTcst Ha )eHOMEHOJIOTHYECKOM YPOBHE B IPHOIMKEHHOM PaBEHCTBE HHTEIPAJIOB U O3HA-
YyaeT HaJIM4ue B MPHUPOZIE 0COO0ro poaa BHYTPEHHEH (HETeOMETPHUYECKOI) CHMMETPHH,
00BEeTUHSIONIEH BCE YETHIPE KOCMUYECKHE SHEPTHH.

ITo camomy oO0IIeMy onpeneneHl0 CUMMETPUH, OHA «0003Ha4aeT TOT BUA COIVIa-
COBaHHOCTH OT/AENBHBIX YacTe, KoTopas 00beAMHSAET UX B €ANHOE 11eJ0e». DTO CKa3zaHo
T'epmanom BeitnieM, ogHUM U3 KPYTTHEWIIMX MAaTEMATUKOB YIIEIIIETO BEKA, ABTOPOM 3Ha-
MEHUTOH KHUTH 0 cuMMeTpusixX («Cummerpus»y. M., Mup, 1972). B nannoM cirydae nme-
I0TCSI YeThIPE BEChMa Pas3IMyHbIe MO CBOSH (PU3NUECKON CYyTH KOCMHYECKUE DHEPTUH, HO
MeXIy HUMH CYIIECTBYET OIpeaeIEHHAs COTIACOBAHHOCTh, OOBEANHAIONAS UX B OHO
1esoe, B KBapTeT KOCMUYECKHUX 3Hepruid. Cummerpus 0apuoHOB U U3ITydeHHs Oblia 3a-
MEYEHA BCKOPE IOCIIE OTKPBITHS PEIIMKTOBOIO U3JIy4EHHMsI, & CAMMETPHUS BCEX YETBIPEX
SHEPTHH — MOCIIe OTKPBITHS KocMIdeckoro Bakyyma (Yepraun, 2001).

Xots 3Ha4eHs (PPUAMAHOBCKUX MHTETPasIOB ObLIM MOIY4YEHBI U3 COBPEMEHHBIX KOC-
MOJIOTHYECKHX MapaMeTpoB, CaMH 1Mo cebe OHM KOHCTAHTBI, a 3TO 03HAYALT, YTO MX paBeH-
CTBO, & C HUM UM BHYTPEHHSSI CUMMETPHUSI KOCMUYECKHUX SHEPIUN — HEU3MEHHOE CBOMCTBO
3BOJIOLIMOHUpYIOILEeH BeeneHnoi. Mo)kHO Takoke yOequThesl, YTO CUMMETPHSI KOBAPUAHTHA!
OHa COXpaHseT CBOM CMBICH B J1000# crcTeMe oTcuéTa. OHa TakKe yCTOWYNBA, TOCKOIIBKY
HE CHJIHHO 3aBHCHUT OT TOHKHX JeTaJield HaOMoNaTeIbHbIX JAHHBIX FJIH MX OIIHOOK.

HyxHO Taxke OTMETUTh, YTO CUMMETPHUS SHEPIUH SIBISETCS HE CTPOTOH, a IpH-
ONMMKEHHOM, €100 HAPYIICHHOM — 3TO TOXKE OJIHO M3 BaXHBIX e€ cBOMCTB. Kak roBopur
JL.B.Oxynb (1988), «mOHATHE CUMMETPUU HEPA3pPHIBHO CBI3aHO C IMPEACTABIECHHEM O
kpacore. [Ipu 3TOM HCTHHHAS, BBICIIAS KpacoTa TpeOyeT HeOOJIBIIOT0 HapyLIeHUsI CUM-
MeTpuH (TuccumeTpun. — . H.), IPUJAIOIETo e TANHCTBEHHBIH U MaHSIIUI JIEeMEHT
HE3aKOHYEHHOCTH.

OOHapyXeHue BHYTPEHHEH CUMMETPHH ITPUBHECIIO OPAJOK B KOCMHUYECKYIO SHEp-
retuky. B Heli mpousonuno, kak ckazan 661 M.B.JIoMoHOCOB, «coenuHeHue Bemlei aajie-
KOBATbIX». B pe3ynbrare, Mbl JIydllle [IOHUMAEM TENEPh, U3 YET0, KAK U NIOYEMY «CIENa-
Ha» Bcenennast. JleiicTBUTENBHO, HOBas CUMMETPHS MIO3BOJIMIIA YBUIETh B HOBOM CBETE
PSA KITACCHYECKHUX M COBCEM CBEXKUX KOCMOJIOTHUECKUX MPOOIIeM, KOTOpPBIE A0 CHX TIOp
HE NOJJABAIMCH PELICHUIO M Ka3aJUCh HUKAK HE CBA3aHHBIMM JIPYT C IPYIOM.

1. OOparumMcst Ipexae BCEro K yke yIOMSHYTOH Bblme mnpobieme Oombioro 0Oa-
PHOHHOTO YMCJa: MOYEMY 3TO YHCIIO CTOJIb HEECTECTBEHHO BelrKo? baproHHOE uncio
MOYKHO BBIPa3uTh Yepe3 (pUIMaHOBCKIE HHTETPAIIBI IS U3ITydeHUs 1 OapHOHOB, U TOT-
Jla OTBET Ha BOIIPOC CTAHET OYEBUIHBIM: 3TO YUCIIO CTOJIb BEJIMKO IIOTOMY, YTO hpuama-
HOBCKHE MHTETpajbl OMM3KU APYT K APYTY.

2. Cpazy mocie OTKpBITHS KOCMHYECKOTO BakyyMa BO3HHKIA MpobiieMa «CoBIIa-
JIEHHsI IUIOTHOCTEN»: TI0YEMY IJIOTHOCTh BaKyyMa M COBPEMEHHAas MIOTHOCTb TEMHOTO
BEIIECTBA MTOYTH paBHBI? Beb nmepBas U3 HUX HE 3aBUCUT OT BPEMEHH, a BTOpast Majaet
B X0JIe KOCMOJIOTHYecKoro pacuupeHus. COOCTBEHHO, OT 3THX ABYX IUIOTHOCTEH HE Tak
YK JaJIeKH U B APYIre — COBPEMEHHBIE IUNIOTHOCTH OapHOHOB U M3JIyYeHHS. JTO emmé
OIMH BOTIPOC, HA KOTOPBI CHMMETPHS KOCMHUUECKUX SHEPruid 00s3aHa 1aTh SICHBIA OT-
BET, pa3 y’K oHa OObEINHSET 3TH dHeprun. M cummerpus ga€t cBoit oTBeT. YeThipe Ha-
OnrogaeMple IIIOTHOCTH OJTM3KY 110 IBYM IIPUYMHAM: BO-IIEPBBIX, UX OJIM30CTH B IPUHIIM-
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I1€ BO3MOKHA M3-3a TOTO, YTO YeThIpe (PpUAMaHOBCKUX MHTETpajia MPpUOIMKEHHO PaBHEI,
1, BO-BTOPBIX, 3TO CIIyYMWJIOCh HIMEHHO B HALIY 310XY, 10O KaK pa3 B HALIy 3IOXY Qpua-
MaHOBCKHE WHTETpaibl OMU3KHU K paauycy (Bunumoii) Beenennoit (Chernin, 2002).

3. Ha mocnenaemM o0CTOATENBCTBE CTOMT OCTaHOBUTHCS. JleHcTBUTENBHO, ppuama-
HOBCKHE MHTErpajibl HE 3aBUCAT OT BPEMEHH, OHU KOHCTaHTHL. A paanyc Bcenennoit pa-
CTET co BpeMeHeM Onarozapsi KOCMOJIOTHYECKOMY paciupenuto. Hanpumep, pu Bo3pac-
TE MHPa B HECKOJILKO MHHYT 3TOT pajiyc ObLI B MUJUIMAP]L pa3 MEHbIle, yeM ceiuac. U
TOJIKO K HBIHEIIHEH 310XEe OH BBIPOC HACTOJIBKO, YTO MPUONM3MICS K (HPUAMAHOBCKUM
HHTErpanaM; OH MpPakTHUYECKH TOYHO paBeH ceiluac MHTerpaily Juid Bakyyma. SICHO, 4To
0 ATOH MPHUYHMHE COBpPeMeHHoe cocTosiHue BceesleHHOI HY’KHO CUMTATh 0COOEHHBIM,
BBIJICIIEHHBIM BO Bcel McTopru Mupa. B 4ém ke 0coOeHHOCTh coBpeMeHHOU BeereHHOi?
C HEKOTOpOM TOYKHM 3pEeHUs 3Ta BBIIEIEHHOCTh oueBHAHA. JlelicTBuTensHO, Beenennas
ceifuac He CIMIIKOM MOJIO/Ia, TaK YTO B HEl yKe 3ar0TOBJIEHO TOCTaTOYHO YIIIepoaa U Krc-
JIOpoZa — a OHM HY’KHBI JUIS 3apOXKICHUS U Pa3BUTHS >Ku3HU. C Opyroi CTOPOHBI, OHA BCE
emé B IIBETYIIEM BO3pacTe, TaK 4TO B HEW MMeeTcss MHOTO 3BE3/, Takux kak ComHIle, Ko-
TOpPBIE CIIOCOOHBI 00ECTIEUUTH )KU3Hb HEOOXOAUMBIM CBETOM U TEIUIOM. DTH COOOpaKEHHS
BOCXOZAT K TaK HA3bIBAEMOMY aHIMPONHOMY NPUHYUNY, COTTIACHO KOTOPOMY HalOIrofaemast
Bcenennas TakoBa, Kak OHa €CTbh, IOTOMY YTO B HEW MMEETCS )KU3Hb, pa3yM U IPUCYTCTBY-
foT Habmromareny — Mel ¢ Bamu (PosenTais, 1984). K atomy mpuHImITY MOXXKHO BOOOIIE-TO
OTHOCHTBCS IIO-Pa3HOMY, HO OZJHO B HEM OeCCHOPHO: BO3MOXKHOCTh HAIIIEro CyIIECTBOBA-
HUS B MHpE JIeHICTBUTENBHO OIpaHUYEHA PSJIOM YCIOBHM, O KOTOPBIX TOIBKO YTO CKAa3aHO
B CaMOM 00II[eM BHJIE. DTH yCIOBHS MOYKHO COBCEM KOPOTKO CYMMHPOBATh TaK: MBI CyIIe-
CTBYEM M IIPUTOM UMEHHO ceiuac, IOCKOJIBKY B HaIIly 310Xy PaJiyc MUpa OJIM30K K 3Ha4e-
HUIO (ppUIMAHOBCKHX MHTErpajioB. Tak, Onaromapsi BRyTpeHHEH CUMMETPUH, aHTPOITHBIN
MIPUHIAIT IPUOOPETAET HOBBIH, Oosee onpenenEéHHbIi (pr3nIecKuid CMBICTT.

4. Ilouemy HabmromaeMoe ceifuac TpéxmepHoe (COMMYTCTBYIOLIEE) MPOCTPAHCTBO
MHpa MOYTH «IUIOCKOe»? DTO 0JJHA U3 KIIACCHYECKHUX MPOOIeM KOCMOJIOTHH, TIOCTaBJICH-
Has emé 3040 ner Hazaa. OTBeT Ha 3TOT Bompoc, Kak okaseiBaeTcs (Chernin, 2003), B
TOYHOCTH TOT €, YTO M Ha BOIIPOC O COBINAAECHUH IUIOTHOCTEH (CM. BBILIE).

5. Ilouemy Hama I'anaktuka Mieunsiii I1yTe 1 apyrue noxoxue Ha He€¢ KOCMUYE-
CKH€ CTPYKTYpPBHI BO3HUKIH B OJIN3KYIO K HAM 310Xy, @ HE TOPa3Z0 PaHbIIE U HE TOPa3I0
no3xe? U Ha 3TOT Bompoc naércs TotT xe oTBeT. Ho ¢ 0qHMM OoNONHEHHEM: 34eCh BaX-
HO, KaK OKa3bIBaeTCsl, HE TOJIBKO TO, YTO MHTErpalibl OMIM3KU APYT K APYTY, HO U TO, YTO
CUMMETpPHS HapylIeHa c1a00 M MHTETPaJIbl pealbHO HEMHOTO OTIIMYAIOTCS APYT OT JIpyTa
(Yepnwus, 2005).

TakoB He MONHBIN emE HabOp «IaJEKOBATHIX» APYT OT APYra BOMPOCOB, K KOTOPBIM
uzest BHyTPEHHEH CHMMETPHUH TIpeiaraeT o0munii MoaXoa ¥ Ha KOTOphIe OHA MAET eIu-
HbI OTBeT. TeM cambIM psii Pa3HBIX BOINPOCOB CBOAUTCS K OJHOMY: a OTKyZa B351ach
cama 3Ta CUMMETpHs?

[Ipu BomwuiolIeM HEAOCTATKE 3HAHUM O MUKPOCKOIMYECKON CTPYKTYpe KOCMHUE-
CKUX 3HEPruil IIOMCKH OTBETa HAa 3TOT BONPOC JOJDKHBI IPEACTABIATHCS AEJIOM Oe3Ha-
I&XHBIM. Tak OHO, KOHEYHO, U ecTh. M Bc€ ke, HEKOTOpbIE MpenBapUTEIbHbIE CYXKIe-
HUS O (PM3HKE BHYTPEHHEW CUMMETPHH MOXKHO — CO BCEMH HEOOXOAMMBIMH OTOBOPKaMH
— BBICKA3aTh yKe ceidvac, He NOXKMIAsICh JajJbHEHIIEero nporpecca GpyHIaMEeHTaIbHON
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teopun. CornmacHo Hamrei mogenu (Uepaun, 2001; 2005), BHYTpEHHSI CHMMETPHS BO3-
HUKJIa SBOJIIOLIMOHHBIM ITyTEM B OYEHb paHHEeW BceneHHOM, korna Temmeparypa B HEH
ObUIa CTONIb BBICOKA, YTO TEIUIOBAsl SHEPIHsl KaKIOW YacTHIBI MPUOIIKANach K dHEp-
THH TIOKOSI YaCTHIIBI TEMHOTO BemiecTBa. [locienHsss paBHa MPUOINZUTENHHO OTHOMY
9pry, WIH ONHOMY TEPPa’IeKTPOHBOJIBTY, €CIM Macca TEMHOW YaCTHIBI AEHCTBUTEIBHO
OnM3Ka K THICSYE MAcc MPOTOHA (CM. BhIIe). Takoil dHEPruu MpUAAETCS HEPEAKO LeH-
TpalibHAasl POJIb KaK B KOCMOJIOTHH, TaK M B (PU3UKE IIEMEHTAPHBIX YacTHIl. MOXKHO 0XKH-
JaTh, 4TO elIE B TEKYLIEM ACCATHIICTUH HAIlle IPEATION0KEHHE OyIeT ONIPOBEPrHYTO WK
MOATBEPHKACHO, KOTa Tof00HbIE SHEPTHH CTaHYT JOCTYIMHBIMH Ui UCCICIOBAaHHS Ha
Bonbmom angpornom komutaiizepe B LIEPHe. Torma, BO3MOXHO, pa3bsCHATCS B TO 0c000€
pacnoyokeHne, KOTOpoe NPUposa MUTAET K YaCTUIIaM TEMHOTO BELIECTBA, OTAaBas UM
celyac JIbBUHYIO JIOJI0 CBO€H HEBAKYyMHOW SHEPIUU.
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Ilocnecnosue agmopa KHuzu

MOXHO OTMETUTH BaKHOE COBIIaJIeHHe, Kacaromieecs (hyHIaMeHTaILHOTO BBIBOMA
Haykd 00 0coOOM COBpEMEHHOM COCTOSHUHM BceneHHOMH, HalleJIEeHHOM Ha TOSIBIIEHUE B
Hell demoBeka, pazyma. C OHOW CTOPOHBI, ITO CIEMYeT, KaK MbI BHJCIH, U3 TIIYOOKHX
TEOPETUUECKUX MOAXOIOB U HAOMIONATENLHBIX JaHHBIX KOCMOJIOTOB, acTpodusukoB. C
JIPyTOi CTOPOHBI, HAXOIUT OTIOPY M B HE3aBUCUMBIX TIPEACTaBICHUAX 0 BcenenHon Kak
€IMHOM, Bpalaroiencs MeJI0CTHOCTH, OPTaHU30BAaHHON B COOTBETCTBUHU C TaPMOHHU3U-
PYIOIIMM IPUHIMIOM 30J0TOr0 oTHouleHus. Ecnu B marepuane A.Jl.UepHnHa noguép-
KHMBA€ETCsl, YTO PACCTOSIHUE 10 TOPU30HTA pacllupstoleiics BeeneHHoH, 3a KOTOPbI Mbl
3amITHYTh HE B COCTOSIHHH, SBIISIETCS TAKXKe U €€ paliyCcoOM MMEHHO B HACTOALIYIO JTIOXY,
TO KOHIENIHS, U3JI0KEHHAsI B HEAABHO BhIeAmei kaure «PpakransHas Beenennas u
30JI0TO€ OTHOMICHHEY [92], TTO3BOJIIET MPUUTH K BHIBOIY, YTO 30JI0TAs BPAIIAIOIIASCS 1
HUKJIMYEeCKH pa3BuBatoascs JKusas BeenenHas kak pa3 HbIHE IPOXOAUT CBOU CIielu-
(udecknii BO3pacT — «IOJIOBO3PEIOCThY, TOPOXKIas aHTPOOMOP(GHBIN BapHUAHT YKU3HU
(c.170). U ecnm paHbIlie B CBOEM «MIIaICHISCKOM)» BO3pacTe OHa ObljIa HECPaBHEHHO
TECHEE CBSI3aHO C «POJOBBIM T'HE3IOM» — CHHTYJISPHOCTHIO, KOTa JOMHHHPOBAIN MO-
Try4de CHJIbI TPABUTAIMM, TO TETIEPh OHU CIOBHO OOEPHYIUCH CBOEH MPOTHUBOIIOIOXK-
HOCTBIO: BBISIBJSIFOT ce0sl CHITBI OTTANKHBaHUs. BooOIile Ha cylecTBOBaHHE aHTUTPABH-
tanuu eme O6oree cra et Hazan ykaspiBana E.Il.bmaBarckas B «Taitnoit Jlorpune». Tak
BCE B MHpeE JAByHAYaJIbHO, UMEET CBOIO O0OPOTHYIO cTOpoHy. Ecinm ecTs BIOX, TO 32 HUM
CIIeZyeT ¥ BBLIOX. ..



Hespumas TkaHb BceneHHon
A.B.3yoKo

Ham Mup — He 3aBepiieHbe.
Tam nanbie — HOBbIN KpyT.
HeBunumelii — kak My3blka,
BemectBeHHbIM — kKak 3ByK.

3. {luxuncon

Beenenne

B nocnennue roapl HaydyHOE COOOMIECTBO OOHAPYKUIIO, YTO B COBPEMEHHYIO 3ITOXY
Haiia BeeneHHas pacimpsieTcst yCKOPEeHHBIM 00pa3oM. B kocMoioruu 3To mOBJIEKIIO 3a
c000if IepecMOTp MHOTHX B3IIsI10B. CTa0 OYEBHUIHBIM, YTO HA OTPOMHBIX PACCTOSHHUSIX
MIPOSBIISIET CeOsl aHTUIIO]] TPABUTAIIUYU — CHJIBI OTTAIKMBAHUS, O KOTOPBIX TOBOPHT 330Te-
pudeckas Hayka, Oepyiiast Hagano ot JlpeBueit MyapocTu. ..

Ecnu oueHp ycnoBHO M 04€Hb KPYNHBIMHM Ma3KaMU HapUCOBaTh KapTHHY M3MEHE-
HUs HaAIIUX Hpe):[CTaBJIeHI/Iﬁ (6] FHO63HBHOM CTPOCHUM MHPO3JaHUuA, TO Ha HEeW MOKHO
BBIJICJINTh HECKONBKO ATarmoB. CHa4Yama OCHOBHBIM MaTepHAIbHBIM TelloM BceneHHoi
CUMTANOCh 3eMisl. 3aTeM, KOrJa CTajo MOHATHO, 4To COJNHIE U IUTAaHETHl TaKXkKe SBI-
I0TCS TUTAaHTCKUMH HEOSCHBIMU TeJlaMH, 0COo3HaBaeMasi Bcenennas BeIpocia 10 pa3Me-
poB ComHewHO# cuctemMbl. [loTOM TIpHUIIIIO MTOHMMAaHKE TOTO, YTO 3BE3MBI — OTPOMHEIE
cBeTwia, nogoousie CONHIYY, U UMEHHO OHH M €CTb OCHOBHBIE CTPYKTYpPHBIC DJIEMEHTHI
Bcenennoii. OnHako, Onaromaps mporpeccy CpecTB HaOIONECHUs, BCKOPE ObLIO 00HApY-
JKEHO, YTO TaK Ha3bIBaeMble «TYMaHHOCTI» Ha 3BE3AHOM HeOe eCTh He UTO WHOE, KaK KO-
JloccanbHBIE «3BE3IHBIE OCTPOBaY, Nof00HbIe Hamel ["anakruke. Ha cnexyromem mare
MO3HaHUsI 0Ka3aJI0Ch, YTO JACUCTBUTEIBHBIMHU DJIEMEHTAMH KPYITHOMACIITAOHOMW CTPYK-
Typsl BceneHHOW ABISIOTCS Aake He TaJaKTHKH, a UX CKOTUICHHS W CBEPXCKOILICHUS,
o0pa3yromye Kak Obl TpaHi IPAHINO3HBIX KOCMHUYECKUX «COT» — SUEEK.

Ho Bce >t m3MeHeHus HpeI[CTaBJIeHI/Iﬁ O MHPO3AaHHUU IMPOUCXOAUIN B paMKax
TPEJOJIOKEHUS, YTO OCHOBOW MaTepualibHOW cocTaBisitollied BeceneHHON ClyXUT u3-
BECTHOE HaM BEIIECTBO B €r0 pa3HBIX (JOpMax M COCTOSHHAX, OOBIYHO Ha3bIBaeMOE B
KOCMOJIOTHU OapuoHHoU Mamepuetl, Tak KaK IMEHHO 0aproHBI (TIPOTOHBI X HEHTPOHBI)
COCTABIISIFOT TIOYTH BCIO €r0 Maccy.

B nepBoii nojaoBuHE MPOLUIOTro BeKa MPHUILIIO BPEMS OTKA3aThCA U OT 3TOTO «ECTe-
CTBCHHOTO» U «OYCBUAHOTO» IMPECAIIOJIOKCHHAA. Amnanns JUHAMHWKH KaK CKOIJIEHUH ra-
JAKTHK, TaK ¥ BHYTPHUTAJIAKTHIECKAX 00BEKTOB (3BE3] M ra3a) moKa3aj HaJTudne B 3TUX
CTPYKTypax TAToTelollel HeHaOmonaeMoil U HeOapUOHHON MarepuH, MHOTOKPATHO
IIPEBOCXOJISIIEH 10 Macce UX OapuOHHYIO cocTaisitonlyto. [1o JaHHBIM HaOIOAEHUH
OBIITM TTOCTPOCHBI POTAIlMOHHBIE KPHUBBIE TaJAKTHK — rpaUKu KPYTOBBIX CKOPOCTEH
3BE3/ M ra3a B 3aBUCUMOCTHU OT UX PACCTOSHUS O TajJaKkTHYECKOro meHTpa. Eciau Ob
Macca TajJlakTHK OIpeelsiiach TOIbKO X OapuOHHOM Marepuei (oOnamaromei amek-

*  Cu. Taxoke xypHa «embducy Nel(57)/2009. — Ilpum. A.H.
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TPOMarHUTHBIM B3aMMOAECHCTBUEM U IIOTOMY JIETKO HAaOII0AaeMoi), TO TIPH BBIXOJE U3
001acTH ONTHYECKU HAOIIONAEMOTO TaJaKTHUECKOTO TUCKA CKOPOCTH BPAILCHHUS 3BE3]
JOJDKHBI OBUTH OBl YOBIBaTh C paccTosHUEM. B NefCTBUTENBHOCTH e KPYTOBBIE CKO-
POCTH OCTAKOTCs TIOYTH MOCTOSIHHBIMHU B IIMPOKOM JAMana3oHe paccrosHuii [1]°. D10
ABJIsIeTCS] Hanbonee yoeIuTebHBIM U IPSIMBIM CBHIETEIILCTBOM CYLIECTBOBAHUS MEM-
noti mamepuu (TM), hopMupyrome TpaBUTAIIMOHHO CBSI3aHHBIC 00Pa30BaHUsI — TAJIO,
TPaBUTAI[MOHHBIE TTOTEHIMANBHBIE SIMBI, BHYTPH KOTOPBIX HAXOASTCS TAJTaKTUKHA M UX
ckoruieHus. Pasmepsl rano 3 TM HamMHOTO 0OJIBIIE UX BUAUMOIO TaJaKTHYECKOTO CO-
JIePIKUMOTO.

OneHkr cyMMapHOW IUIOTHOCTH OapuoHHOW Martepuu u TM panu Benudu-
Hy, IPUMEPHO B TPU pa3a MEHBIIYIO, YeM TaK Ha3bIBAEMasl Kpumuueckdas nAOmHOCHb
p.~ 101 - cMm”, HeoOXomuMast 11t OObSCHEHUS TPAKTHYECKHU TJIOCKOH (TO €CTh €BKIIH-
JIOBOM — C TOYTH HYJIEBON KPHUBU3HOM) reoMmeTpur Hameil BcenenHoil m BpemeHH eé
CYILIECTBOBAaHUA OKOJIO 14 MIIpJ JIeT.

OTBeT Ha 3araJKy HelocTarolleld KOCMHYEeCKON MacChl-DHEPTHHU YAl0Ch YBUIETD
Onmaronaps 3B&€3mHOMY cBeTy. B 1998 romy Opuim OmyOiIMKOBaHBI MEPBBIE PE3YIBTATHI
[0 BCIBILIKAM CBEPXHOBBIX 3BE3A THMNa la, HAXOAAIIMXCSA HA OYEHb OOJIBIIMX PaccTo-
aHusAx. (Ilpenmomnaraercsi, 4TO 3T CBEPXHOBHIE BO3HHMKAIOT MPH B3pBIBE YINIEPOAHO-
KHCIJIOPOAHBIX OENbIX KapiUKOB. TeopHs Takux 3BE3[ HEIUIOXO pa3paboTaHa, O3BOJSET
CBSI3aThb MEXIy co00H HX HaOJtonaeMble XapaKTEPUCTHKH H, C U3BECTHBIMU MPEIOCTO-
POXXHOCTSIMH, UCTIONB30BaTh UX B KOCMOJIOTUH KaK «CTaHAapTHbIE cBeur».) Oka3anocs,
YTO OIEHKA PACCTOSHUS JI0 ATHX 3BE3J MO X CBETUMOCTH JlaBajla CUCTEMaTHYECKH 3a-
BBILIICHHBIC PE3YJIBTAThI [0 CPABHEHUIO C OLICHKOM PacCTOSHUI IO 3aKoHY Xab0Oma, uc-
X071 U3 BETMYMHBI KPaCHOTO CMEIIEHHUS UX clekTpa. HanmoMHuM, 4To, COIIacHO 3aKOHY
Xab06na, OTHOCUTEJbHAS CKOPOCTh YIAICHUS JAByX 00BEKTOB M, COOTBETCTBEHHO, BEJIH-
YMHA KPACHOT'O CMELICHHUS JIMHUN CIIEKTpa HAOII0AaeMoro H3inydyeHus, 00yCIOBICHHAS
pacmypernreM BceneHHON, MpsMO MPONOPIMOHANbHA PACCTOSHUIO MEXAy HUMH. A
(baxTHyecKy 3BE3/IBI OKA3hIBAIIKCH JJANBIIIE, YeM JIOJDKHBI OBUTH OBITh B COOTBETCTBUH C
IIPOCTBIM JINHENHBIM 3aKOHOM paciupenus. OTcrona cienosan BeIBoj: Beesennas pac-
IIHMPseTCs ¢ MOJI0KUTEJbHBIM YCKOPEHHEeM; 3HAYUT Ha KOCMOJIOTHYeCKMX MaCIITa-
06ax Bo BcesieHHOI nmpeodJanaloT CUJIbl OTTAJKHUBAHUSA, TO €CTh AHTHUTATOTEHMSI.
st GU3MKOB B TOM HET HUYETO HEOOBIYHOT0; JaHHBIN 3(h(heKT THIIUEH I BaKyyMHO-
MOAOOHBIX COCTOSIHUI MaTepyu C HEHYJEBOH MJIOTHOCTHIO SHEpTuH. OeHKa IIIOTHOCTH
SHEPTHH TAKOTO COCTOSHUS, UCXOAS U3 BEIMYMHBI yCKOPEHHS, KaK pa3 U Jaja HeIoCTaro-
IYFO JIOJIIO 2/3 - p_ IUIOTHOCTH MAcCChl-3HEpruM Beesennon, a cama 5ta sHeprus v Obuia
Ha3BaHa mémnou suepeuett (TI).

CornacHO COBPEMEHHBIM JIaHHBIM, TOJHAS IIJIOTHOCTh dHEPTUuH Beenennoi npak-
TUYECKH TOYHO COOTBETCTBYET KPUTHYECKOH IUIOTHOCTH, A0S OAPMOHHOW Marepuu
cocrainsieT okoio 4 %, TM — 26 %, TO — 70 %. O ¢usnveckoit npupone TM u TO
MOKa JOCTOBEPHO HE M3BECTHO MOUYTH HUYETO, KpoMe (paKkTa uxX CyIiecTBOBaHUS (XOTA
U 37€Ch HE BCE TaK MPOCTO).

Takum o00Opa3oM, Ha 1oit0 «TEéMHOTO cekropay (TM u TD) B COBpEMEHHYIO 310Xy

Cnucok auTeparypbl aBTopa CTaTbu cM. B €€ koHle. — [lpum. A H.
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puXoAnTCcs oKoio 96 % monHO# »Heprun BceneHHON, M1 IMEHHO OH MOYTH LIEIHKOM
orpenenseT e€ KPymHOMAaCIITa0HYIO CTPYKTYPY B JTUHAMUKY.

3nech He0OX0AMMO 100aBUTh, UTO B IIpoLiecce paclupenus BeeneHHOW MIIOTHOCTD
Pa3TMYHBIX €€ COCTABIIAIONINX — BellecTBa (OOBIYHOTO U TEMHOTO), U3TYUYeHHUS U TEMHOMN
SHEPTUH — BEAYT ce0s Pa3IMYHBIM 00pa3oM, TaK YTO KOJUYECTBEHHBIC COOTHOIICHHS
MeEXTy HUMH MEHSIOTCS B X0Ie KOCMHYECKON 3BOMIONMH. HO MIMEHHO 3TH COOTHOLIEHMUS
OTIPENEISIOT BKIIA] KaXKI0M 13 (pOopM KOCMHYECKOW MaTepuu B TMHAMUKY BceneHHol, a
TaK)Ke W XapakTep dTOW NWHAMHUKU. [ paBUTallMOHHOE BIMSHHE BEIIECTBA M W3ITyUYSHHS
3aMeJUIAeT paclIupeHue, a BIusHue TO ycKopser.

W3 pesynmpraroB HaOnroneHwi 32 CBEPXHOBBIMU THIIA la cliemyeTt, 9To IpHUMEpHO
TIEPBYIO TIOJIOBUHY CBOEl ucTtopun BceeneHHas pacmupsuiach C 3aMeIJICHHEM, TaK Kak
JOMHHHPOBAJI BKJIAJ BEIIECTBA M U3IyUEHHS, HO OKOJIO 7 MJIpJ JIeT Ha3a/l Hauanach (aza
YCKOPEHHOTO pacIupeHusi, u0o crai npeodnanars Bkiaag TO.

Ecnu monBectn kpaTkuii UTOT HaMIero HeOOJBIIOTO BBEACHUS, TO, O0Opa3HO BHIpa-
XKasicb, MOKHO CKa3aTb, YTO TEMHAsi SHEPrHs W TEMHAS MaTepusi B COBOKYIMHOCTH 00-
pa3yioT HEe3pUMYIO0 TKaHb BceleHHOH, Ha KOTOPOW BBIIIUT 3BE3MHBINA y30p. DTO — HE-
3pUMBIN OKEaH HEBEJIOMBIX (popM MaTepuu, Ha rpeOHSIX BOIH KOTOPOTO CBEpKAET JIETKast
IIeHa BUIUMOTO KocMoca. (Hanucan smu cnoea u cpazy 6CROMHUICA MOSIOYHBLIL OKEaH
u3 KocmozoHuueckux npeoanuil «llypany, naxmas Komopulii 602u u acypvt 000sL1u
Ampumy — HanRUMOK 8e4HOI dHcu3HU. Becnomnunace mopckas nena, uz Komopoi po-
ounace Agppoouma — 602unsn Kpacomsl, 6e0b KOCMOC U KOCMEMUKA — 00HOKOPEHHble
cnoea. llo-zpeuecku «kocmocy o3nauaem — yKpauieHHbulil.)

Témuas sneprus

Tenepp naBaiiTe pacCMOTPHUM Psi BOIIPOCOB, CBSI3aHHBIX ¢ TEMHOM dHEPTHEH.

IIpeacraBienne 00 aHTUTATOTEHWH, HEOOXOIMMOE AJIsl OOBSICHEHHUS] YCKOPEHHO-
ro pacmmpenusi BeeneHHoM, KaXeTcsi JOBOJBHO HEOOBIYHBIM, HO BO3MOXKHOCTBH OTIH-
caHusi nopobHoro 3¢pdexkra B 0OmmIed TEOPUH OTHOCHUTENBHOCTH ObLIa MpPEAIOKEeHA
emé A.DiHmTeiHOM. OH BBEN B KaU€CTBE MCTOYHMKA IPABUTALUOHHOIO MOJISL JOTOJ-
HUTETbHOE (KpoMe «OOBIYHOI» Marepuu) ciaraeMoe, MPONOPLUOHATBHOE METPUKE
MIPOCTPAHCTBA-BPEMEHU C HEKOTOPBIM KO3()(HUIIEHTOM MPOMOPIHOHATBHOCTH «JIIMO-
na» /. Takoe ciaraeMoe TOYHO OTBEYAET HAJTHYHIO y BaKyyMa INIOTHOCTH SHEPTUH, PaB-
Ho#t p, = A/8nG (rae G — rpaBUTAlMOHHAS MOCTOSHHASL, & CKOPOCTh CBETA MOJIATAETCS
paBHoii exuHuIe). [ITOTHOCTE HEpPTrUM BaKkyyMa ITOCTOSIHHA U HE MEHSETCS P PacIlIn-
pernn Beenennoii. Kak cnenyer u3 Teopun OTHOCHTENBHOCTH, TaKasl 6aKyyYMHAS dHep-
2us obnagaer OTpULATENbHBIM JaBICHUEM U OTPULATENbHON IPaBUTALIMOHHON MacCoi,
YTO ¥ COOTBETCTBYET aHTUTATOTEHHIO, TO €CTh TPABUTALMOHHOMY OTTAIKHUBAHHIO.

[Ipeanonoxenue, uto TO ecTh 3HEPrUs BaKyyMa, ONMChIBaeMasi €IMHCTBEHHOM Be-
JMYUHOM A, SIBISIETCS OMHON U3 Hanbouiee MOoMyIApHBIX TUIoTe3 o npupoze TO. MeHHo
e€ n npunepxkuBaercs A.J[.UepHuH B cBoelt padore [2], omyOIMKOBaHHON TaKKe B XKyp-
Haie «Jlexpducy (Ne 4/2008). T'opazno Gonee monHOE U pa3BEPHYTOE UBIIOKESHUE BITIS-
noB A./l.UepHrHa MOKHO HalTH B ero HeJaBHel pabote [3], KoTopas cpasy ke BbI3Basa
Hay4YHYIO TIOJIEMHKY [4], Tak Kak BOIIpoc o mpupoae T He Tak MpOoCT U OMHO3HAYEH, KaK
MOXHO ObIJI0 OBl IOAYMATh C IIEPBOTO B3MIISAA.
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Hpyrasa, nocra-
TOYHO  TOMyJsipHasi,
TOYKA 3pEHUs CBA3bIBA-
et TO ¢ HOBBIM CBepX-
cabbIM M CBEPXJIEr-

KHUM TIOJIEM — KGUHMIC-

ceHyuell, aHmomHoim

norem u T.a. Jleno B {\’l
TOM, YTO COBpP€MEH- Keapk
Hasl CTaausi YCKOPEH- I'paBuTOH

HOTO  pacUIUpeHHs SrekTpoH

Bcesiennoii Kave-

CTBEHHO aHAJOTMYHA

nepuony unprayuu

— YCKOPEHHOro pac-
IIMPEHUs] B  CaMOM Puc. 1. 3-6paHa BceneHHoM 1 anemMeHTapHble YacTuLbl

I'paBuTOH

HayvaJie e€ YBOJIIOIHNH,
OTVINYASICh JUIIb BEeJMYHHONH YCKOpeHHs. A B HH(IAUMOHHBIX TEOPUSX O0BIYHO
HCI0JIL3YETCSl HEKOTOPOe HOBOE N0J1e — UHIAmOH, AaHAJI0TOM KOTOPOI0 U CJIYKHUT
TéMHas JHeprusi B opMe cBepxci1adoro noJs. B Teopusix 3Toro Tuna eé NJI0THOCTH
MO2KeT 3aBHCeTh OT BpeMeHH, 4 YCKOPeHHOe paclIipeHne MoKeT ObITh BCero JHUIIb
OrpPaHMYEHHBIM MEPUOAOM KOCMMYECKOI IBOTIONMH U 1a’Ke CMEHUTHCS CiKaTHeM!
He menee nnTepecHa Teopus, 00bsAcH0mAs 3PPEKT yCKOPEHUS Ha OCHOBE IIpe.l-
CTaBICHUN O POIIU OONOIHUMENbHBIX NPOCMpancmeenHvlx usmepenui [5]. Takas Bo3-
MOYKHOCTB CYIIECTBYET B KAPTUHE «MUpPa Ha OpaHe», BHITEKAIOLIEH U3 meopull CmpyH.
B a1oit Mogenu TpéxmMepHOe MpOCTpaHCTBO Halel BceneHHON mpencTaBiseT co0oit
3-6pany (o0oOmieHrne IByXMEpHOil MeMOpaHbl) B MPOCTpaHCTBE Oosee BBICOKOH pas-
MepHOCTH. YacTHUIIbI «OOBIYHONW» MaTepuH (NEKTPOHBI, KBApPKH, HEUTPUHO, (DOTOHBI,
IJIIOOHBI U T.I1.) ONMCHIBAIOTCA KaK KOJIE€OAHUS OTKPBITHIX CTPYH C Pa30MKHYTBIMH KOH-
[[aMH, KOTOpBIE MPUKPEIUICHBI K 3-OpaHe ¥ MOTYT ABUTAThCs 10 Hell. [loaTomy oObIuHBIE
YaCTHUIBI IPUKPEIUIEHBI K TPOCTPAHCTBRY Halleil BceleHHOM 1 HE MOTYT €T0 MOKUHYTh.
I'paBUTOH K€ ONUCHIBAETCS 3aMKHYTOH B KOJIBLIO CTPYHOMH, KOTOpast HE IPUKpPEIIeHa K
OpaHe ¥ B MIPUHIIMIIE MOXET MOKHUHYTH €€, Kak 3To Mmoka3aHo Ha puc.l. OxHako, B3au-
MOJIEICTBHE TPABUTOHOB C «MaTepUATIOM» OpaHbl IPUBOIUT K cBOeoOpazHOMY A dek-
Ty yHepKaHus TpaBUTOHOB. OUYEHb XOPOLIYIO aHAJOTHIO 3TOMY MPOLECCY MPHUBOAUT
B cTatbe [0, . 63] OMH U3 aBTOPOB 3TOW Teopuu: «Jlaxe B TakoM ciIyyae IpaBUTOHBI
He BCEerJa MOTYT JIBUTaThCs, Kak UM 3almaropaccyauThes. McmyineHHble 3BE30aMu 1
IpyTUMHU 00BEKTaMH, PAaCHOJIOKEHHBIMUA Ha MEeMOpaHe, OHU MOTYT YXOOUTh B JIOIOJI-
HUTENbHBIE U3MEPEHUS TOJIBKO MOCTIE TOT0, KaK MPOMAYT HEKOTOPOE KPUTHUYECKOE pac-
cTtogaue. ['paBUTOHBI BenyT ceds, Kak 3BYK B METAJTTMIECKOM JIHICTE, yaap 1O KOTOpPO-
My CO31a€T 3BYKOBYIO BOJIHY, PaCIIPOCTPaHAIOLIYIOCS BOJIb €ro moBepxHocTu. Ho 3Byk
pacrpocTpaHseTcsl He TOJIBKO B IJIOCKOCTH: YacTh SHEPTHUH YXOIUT B OKPY’KaIOIIUN
BO31yX. BOnu3u o1 MecTa ynapa noreps 3Hepruu He3HaYUTEIbHA, OHAKO I10 Mepe yaa-
JICHUs OT HETO OHA CTAHOBUTHCA 3aMETHOM». Takasi «yTeuka» rpaBUTOHOB U, COOTBET-



284 Ipunooicenue

CTBEHHO, OCJIa0JIeHHE TPaBUTAIIMH Ha KOCMOJIOTHYECKUX MaclITabax, co3Jai0T B OpaHe
HEYCTpaHUMYIO JedopMannio, HalpsLKEHUE, KOTOPOE TAKKe IPUBOAUT K YCKOPEHHOMY
pacmmpennto BeeneHHoll, kKak U B ciiydae Hanuuus «Hacrosmei» TO. Kcraru, B Mo-
JaeJd MUpa Ha OpaHe MOKeT ObITh peaju30BaHA YIIOMMHABIIASICH BbIIIE BO3MOK-
HOCTh TAKO# MOJeJId TEMHOI 3HEePIruu, KOraa yCKOpeHHoe paclidpeHue CMeHsieTcst
caKaTHeM, a IBOIIUsA BeejleHHOM B 11e10M fIBJIsieTCs IUKJINYEeCKOii, ¢ BO3pacTaio-
MM OT IUKJIA K IUKJY eé pa3mepom [7].

Kpome Toro, cymecTByeT BO3MOXXHOCTb OOBSICHEHHS KOCMOJIOTHYECKOTO YCKOpe-
HUS MyTEM 0000IIEHUs] TEH30pPHOM OOIIeH TeoprH OTHOCHUTEIBHOCTH DHHINTEHHa (B
KOTOPOW TpaBUTAIUSl OMHCHIBAETCS METPUYECKUM TEH30pPOM IMPOCTPAHCTBA-BPEMEHH)
10 CKANAPHO-MEH30PHON meopuy TPaBUTALMH, MOAU(UIIMPYIOLICH 3aKOH TATOTEHUS Ha
OOJIBIINX PACCTOSHHUSX.

Témuas marepust

CornacHO COBPEMEHHBIM TpeACTaBICHHSAM, 3BOMOLMI0 BeenenHol B caMbix 00-
[IUX YepPTax MOKHO MPEACTABUTH CIEAYIONIMM 00pa3oM.

Craaust cBepXOBICTPOTO SKCIIOHEHIMAIBHOIO paciuupeHust Beenennoit — nugs-
LS — HAYMHAETCS B MUKPOCKOTIMYECKH MaJIol 00JIACTH € MJIAHKOBCKHMH pa3MepaMu Mo-
psinka 1033cM, B KOTOpO# cKasipHOE 1Mojie HHGIATOHA IPHHAMAET JOCTATOYHO OO0
3HaueHHe. ITO 1ojie 0OpasyeT BaKyyMOIOI0OHOE COCTOSIHUE — JIOXCHbIU 8aKYYM C OOIb-
LI0H TUIOTHOCTBIO SHEPTUH U, COOTBETCTBEHHO, C OOJIBIIIMM OTPHUIIATEIILHBIM IaBICHUEM,
3a Cu€T KOTOPOrO W HadunHaeTcs ctaaud umHpmamun. CodeTaHne KBAaHTOBBIX (UIyKTya-
Uil (ciyyaiHbIX KBAaHTOBBIX M3MEHEHMH) MOJsl HHGIATOHA ¢ OBICTPBIM pacIIMPECHUEM
MPUBOJUT K CTPEMUTEIBHOMY YBEIMUCHHIO pa3Mepa — AJIUHBI BOJHBI (M, €CTECTBEHHO,
YMEHBIIIEHUIO YaCTOThI) HUCXOIHO MHUKPOCKOITMYECKONW KOPOTKOBOJHOBOH (DIIyKTyaIlHH.
Ona mpocTo «pacTaruBaeTcs» paciupeHueM BceeneHnoil. (9mo noxosce na mo, Kkax
6 cnoze AYM evicokouacmommuulii 36yK «A» nocmenenno npespawiaemcs 6 HU3Ko-
yacmomnwiii «My.) B pesynbrare Takoro mporecca GOpMUPYETCsl MOYTH ILTOCKHID)
criekTp GuykTyanuii uH}IaTOHa, Koraa ux amiuuryaa (nopsaka 10°-10* mo oTHocH-
TEJILHOW BEJIMYMHE) MOYTH HE 3aBUCHT OT JJUHBI BOJHBL, TO €CTh OT pa3MepoB o0ia-
CTH TIPOCTPAHCTBA. 3aT€M, B pe3yJbTaTe MOCTENEHHOTO YMEHBIICHUS BETUYUHBI IO
uH(]IaTOHA B MPOLECCE PACIIMPEHUs], HACTYNAeT TAKOH MOMEHT, KOTJa HEYCTONUUBBIN
JIOKHBIN BaKyyM HauMHAET PacIagaThcsl, ObICTPO «CKATBHIBASICH» B COCTOSHUE HCTHHHOTO
BaKyyMa C MHUHHMAJIbHON M Majoi MO BEJIMYWHE IUIOTHOCTHIO dHepruu. HakomneHHas
B JIO)KHOM BaKyyMe€ SHEprus IpeBpallaeTcsl B SHEPIUi0 NEPBUYHOM MaTepuu — CBEpPX-
ropsideld TiasMbl Map YacTHIA-aHTUYACTHLA («OOBIYHBIX» M «TEMHBIX»), (OTOHOB U
TIp., PO’KAAIOIIUXCS U3 KBAHTOB T0JIs MH(IaToHa. Pacnas 10)KHOTO BaKyyMa 3aBepIiaeT
CTauio MHQIIALUY, 1 HAUMHACTCS «CIIOKOIHOE» paciuupeHue ponusiueiics BeeixeHHOH.
[Ipu >ToM rrykTyaunu BeTUUWHBI NONA WHGIATOHA MPEBPAIIalOTCs, COOTBETCTBEHHO,
BO (MIyKTyalluu IUIOTHOCTH IIa3Mbl. Hanmmdane B mrasMe HEOAHOPOIHOCTEH TUIOTHOCTH
MIPUBOJUT K BOSHUKHOBEHHUIO B HEW 3BYKOBBIX KOJIEOaHUI — BOJH CHKAaTHA U Pa3peKCHUS
TOYHO TaK K€, KaK U B Bo31yxe. OHAKO CXKATHIO ¥ Pa3pPEKEHHUIO B THX 3BYKOBBIX BOJTHAX
MOJIBEPTAIOCH TOJHFKO OOBIYHOE BEIIECTBO, HO HE TEMHAs MaTepusl, YACTULII KOTOPOU He
00J1a/1a10T NIEKTPOMArHUTHBIM B3auMozeicTBHeM. B obnacTsix cxkarus ma3Ma Harpesa-
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eTcsl, a B 00JIACTAX pa3peKeHUs] — OXJIaXKAAETCs, COOTBETCTBEHHO, MEHSIETCSl M TEMITepa-
Typa — 3Heprusi GOTOHOB, U3YyYaeMbIX B 3THX 00IaCTsIX.

[epuox pacnaga I0XHOTO BakyyMa ObIJT MUKPOCKOIIMYECKH KPAaTOK, TOATOMY KO-
neGaHus BCEX AJTMH BOJH (Ha BCEX MPOCTPAHCTBEHHBIX MacIITabax) HauaInch OJHOBpe-
MEHHO, TO €CTb KoJIeOaHHs IEPBUYHOM IJIa3Mbl OKa3aJIMCh CHHXPOHU3UPOBAHbI, CBSI3aHbI
no ¢aze. Takum 00Opa3oM, OTIENbHBIE YACTOTHBIE COCTABIISIFOIINE STOT0 «IEPBUYHOTO
KOCMHYECKOTO 3ByKa» — €ro TApPMOHUKH — TaKXe OKa3alIHCh CBA3aHBI 1Mo (hase, TO ecTh
Konebanuch B yHUCOH. (Kak 30ect He ecnomMHums 06 Akauie, Komopas umeem JiuuLb
00UH XapaKmepHbulil NPU3HAK, 4 UMEHHO 36YK, a makdce 0 meopaujem Kocmoc 38yke
AYM u Jlozoce — «Bnauane ovino Cnoeo...»)

ITo mepe pacmmpenus u oxyaxaeHuss BceeneHHON mepBeIMU pHOOpEIH He3aBU-
CHUMOCTb — MOYTH MEPECTad POXKAAThCS U aHHUTHIINPOBATh — OYEHBb THKENBIC YacTH-
bl TEMHOM MaTepHH (KOTOpasi ¢ TeX MOpP 3BOJIOIHOHMPOBAIa TOJIBKO Onarojapsi cuiiam
rpaBUTAaLUH). 32 HUMH [OCIIEJOBAIN PEIUKTOBbIE HEUTPHUHO, U, HAKOHELI, KOIZ1a BO3pacT
Bcenennotii 6b11 paBen npumepno 380 000 siet, a TeMneparypa ymnana 10 3Ha4eHHUs OKOJIO0
3000 °C, mpOTOHBI CTAJIK 3aXBATHIBATH IEKTPOHBI M 00Pa30BHIBATH YCTONYUBBIC ATEKTPO-
HeWlTpanbHble aToMbl. B pesynbrare ¢orons! pennkroBoro nziayuenus (PM) npakruuecku
nepecTany B3aUMOJICHCTBOBATh C BEIIECTBOM, TO €CTh KapTHHA paclpelelieHus «Iep-
BUYHOTO cBeTa TBopenus» («da oyoem Ceem...») TiepecTana U3MEHITHCS. Tak KapTUHA
TOPSYMX U XOJIOAHBIX 00J1acTel, CO3JaHHas 3ByKOBBIMH BOJIHAMH, HABEKU 3aIl€UaTiIenach
B KapTuHe Temmneparypsl PU: mepsuunblii CBeT caenan BUIUMBIM NepBUYHBIA 3BYK. C
Tex nop Bceenennas yBenmudmiia cBou pasMepsl mpuMepHo B 1000 pa3, BO CTONBKO XKe
pa3 yBEeIMYWIACh AJMHA BOJIHBI, U, COOTBETCTBEHHO, YMEHBIINIACH YACTOTA U SHEPIUs
— temnieparypa PU, xotopas B Haie Bpems paBHa npumepHo 2,7 ‘C. Jlpyrumu clioBamy,
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Puc. 2. YrnoBow cnektp cnykTyaumm penukToBoro nanyyexdms B mogenm ACDM (cnnowHas
KpuBasi) u AaHHble TPéx net HabnogeHun cnytHuka WMAP, akcnepumentoB ACBAR 1 BOO-

MERANGO3 [8]
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Habmronas ceituac PU, mb1 Buamm ghomorpaduro Beenennoii B
€€ MIIaJICHYECKOM BO3PACTE.

Homureamiee 10 HaC B HEM3MEHHOM BUE (HE cunTas abco-
JIIOTHOW BEJTMYMHBI TeMIIepaTyphl) pacupezencHue (IyKTya-
it Temneparypbl PU HecéT Ha cebe oTnedaTtok HEOXHOPOA-
HOCTEW pacrpeneieHns IJIOTHOCTH MEPBUYHOTO BEIIECTBA,
00yCIIOBJICHHBIX KaK (pIyKTyanusMu HHQIATOHA, TaK ¥ 3BYKO-
BBIMM BOJTHAMM M MOCIEAYIOUINM TI'PaBUTALMOHHBIM BO3JEH-
ctBueM TM Ha (OTOHBI M U3TYYAIOIIYIO X OAPUOHHYIO MaTe-
puto (bM). To ectb ciekTp 00epTOHOB TIEPBUIHOTO cBeTa PU
OKa3bIBAETCS IPOMOAYIHUPOBAHHBIM TAKKE U BIUSHUEM TM.

B nanbHeiimem, 6narogaps cuiiaM TATOTEHHS, TPOUCXOIHIT
pocT HeomgHOpOoAHOCTEH MIoTHOCTH TM, KOTOpBIE O00pa3oBa-
JM BOJIOKHUCTO-STYEHUCTYIO KpPYITHOMACIUTAOHYIO CTPYKTYpY
Bcenennoii. Ha Heil u ckoHneHcupoBaiiack bM B Buze raiak-
TUK U uX ckoryieHnd. Pone TM Oka3bIBaeTCsl peluaroieii npu
00pa30BaHUU CTPYKTYpBl HE TOJBKO CKOIUICHWH TaJlakKTUK, HO
OTAEJbHBIX TaJakTUK. Tak, IMEHHO rPABUTALIMOHHOE BJIMA-
HHMe TEMHOI MaTepuM AesiaeT yCTOHYMBOM pacnpocTpaHéH-
HYI0 KPACHBYIO CIIHPAJIBbHYIO (OpMY rajlakTHK.

Uzyuenune yrinoBoro crnekTpa (QuuyKTyauuii TemmnepaTypbl
PH (puc.2) mo3BosnseT NOIyIUTh MHOTHE BaXKHBIE XapaKTepH-
CTHKHU «TEMHOT'O CEKTOpa» MUPO3AAHUs, KOTOPbIE HAXOAATCS B
3aMe4aTeIbHOM COOTBETCTBUH CO 3HAYEHMSIMH 3TUX K€ BEJH-
YUH, [TOTy4YEeHHBIX JIPYTUMH METOJaMH acTpOHOMHH (Habro-
JIeHHE 3BE3M, TaJlakTHK U T.I1.). IlepBBIii MakcCUMyM cCIIEKTpa
COOTBETCTBYET «OCHOBHOMY TOHY» KOJNEOaHWH M OTBEYaeT
obactsM HebecHOU cepsl ¢ YIITOBBIM pa3MepoM OKoio 1°,
XOPOIIO BHUJHBI M CIEAYIOIUE FAPMOHUKH OCHOBHOTO TOHA.
Teoperndeckas (opma CHEKTpa paccyMTaHa MO KPUTEPHUIO
HAWTYYIIEer0 COTNIacCHsl B COOTBETCTBUU C TOMYJIAPHON Moje-
a0 ACDM: kocMmonorudeckas moctosHHas A («saMOman-
yjieH), kotopast onuckiBaeT 1O, u CDM (Cold Dark Matter)
— xonomuayto TM, xoTopast 06pa3oBaHa OYeHBb TSKEIBIMU Ya-
CTHLIAMH, C1a00 B3aMMOACHCTBYIOLIMMH KaK MEXIy COOOH,
TaK ¥ ¢ OapHOHHOW Marepuei.

PaccmoTrpum Temeps Ooriee BHUMATENBHO pHC.2, HA
KOTOPOM OTJIOXKEHA aMIUTUTyda CQepudecKold TapMOHUKHU
¢nykTyanuii Temneparypsl P B 3aBucMMOCTH OT HOMepa
rapMOHUKH. bompinne HOMepa OTBEYAOT MajbIM YIJIOBBIM
pasmepaM 1 Ha000poT. BugHO 0YeHb XOpolee COOTBETCTBUE
SKCIIEPUMEHTAJIBHBIX TOYEK TEOPETUYECKOW KPHUBOM, KpO-

Pwuc. 3. MNnatoHoBbI Tena, Ha3BaHHbIE MO YUCMY rPaHewn, u CTUxun BceneHHom (pUCyHKu
Jleonappo gna BuHum B kHure: lNaquonu flyka. O 6oxecTBeHHoM nponopunn. Beneuuns, 1509)
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M€ aMIUTMTYAbl HauMeHbIIedl rapMoHuku (/ = 2 — KBaJpynoJbHAas COCTABIISAIONIAN).
Hpyrumu cioBamu, Juist OONBIINX YTIOBBIX pa3MepoB HAOMIOMAETCs CIUIIKOM OIHO-
ponHoe pacnpeaenenue temmneparypsl PY, To ecTh MouTH HET TapMOHMK C BCEIEHCKHU-
MU pazmepamu. OIHON U3 MPUYHMH TAKOTO OTCYTCTBHA OOJBIIUX IJIUH BOJIH B CIIEK-
tpe PU moxet ObITh, 00pa3HO rOBOPS, TO, YTO «CTPYHA BceneHHOW» Kopode, 4eM MBI
MPUBBIKIN AyMaTh. 10 €CTh HE HCKIIIOYEHO, YTO MPOCTPAaHCTBO BeeneHHoi umeeT He-
TPUBUAIBHYIO TOMIOJIOTHIO U KOHEYHBIE JIMHEWHBIE pa3Mephl, KaK 3TO Mpeajiaraercs B
Mozenu Jlromune [9].

[IpoctpanctBo B Monenu JltomuHe OTIMUYaeTcs Kak OT OECKOHEYHOIO IIOCKOTO
TpEXMEPHOTO MPOCTPAHCTBA C HYJIEBOM KPUBU3HOM, TaK U OT TPEXMEPHOH MOBEPXHOCTH
YeTRIPEXMEPHO THIepCQephl ¢ MOIOKUATENBHON KPUBU3HON U KOHEUHBIM MaKCHMallb-
HBIM pa3MepoM. JTO TaK Ha3bIBAEMOE 000eKasdpanvroe npocmpancmeo Ilyankape, Ko-
TOpOE UMEET HEOOIBITYIO MOIIOKUTENbHYI0 KPUBU3HY, COBMECTUMYIO C COBPEMEHHBIMHU
SKCIIEpPUMEHTAILHBIMU JAHHBIMH, 2 00bEM 3TOTO MpocTpaHCcTBa B 120 pa3 MeHbIIe, 4eM
TpEXMEpHBI 00BEM THIIepcdephl ¢ TOH ke KpuBU3HOW. OHO MOMyYaeTcsi OTOXKICCTBIIE-
HUEM TPOTHBOIOJIOKHBIX MSATHYTOIBHBIX TpaHell cheprueckoro ToaeKasapa mocie mo-
BOPOTa OJIHOM U3 HUX Ha '/, momHOro moBopota. Beé mpocTpancTso Ilyankape coctout
u3 120 Takux A0ACKadMPUUECKUX OJIOKOB. (30ech 6cnomunaromces opesnue 2pexu, Ko-
mopble cOnoCmaesIAIu NAMU CIUXUAM NAMb RPAGUTILHBIX NIIAMOHOELIX Mel — me-
mpa’op, Kyb, okmaiop, ukocaop, 000ekarop. Ilpuuém d0odekaiop coomeemcmeosan
Bcenennoii, mo ecmo kocmuueckomy npocmpancmay — cm. puc.3 u3 [10]. Ynomunanue
0 000ekarope mut modcem naiimu u ¢ Aznu Hoze.)

[TomoOHast KOHCTPYKIHS MOXET IMOKa3aThCsl AOBOJIBHO HCKYCCTBEHHOW, HO, BO-
NEPBBIX, OHA MIPABUJIBHO BOCIPOU3BOAUT CHEKTp chepuyecknx rapmonnk PU u Bnonne
COBMECTHMA C UMEIOIIMMUCS Ha CETONHIIIHUIN eHb SKCTIEPUMEHTAIbHBIMA TaHHBIMH, &
BO-BTOPBIX, KaK MHIIET B padote [9] aBTOp 3TO# MOAENH, B TEOpUH MUpa Ha OpaHe BbIC-
M€ pa3MEepHOCTH MPOCTPAHCTBA YacTO CBEPHYTHI (CKOMIIAKTU(HUIMPOBAHbI) B BECbMa
HeTpUBHaJbHBIE MHOTO0Opa3usa Kamabu-4y. B Takom cimyyae 651510 ObI CTpaHHO, UTO TPH
MPOCTPAHCTBEHHBIX U3MepeHus: BeeneHHOH ocTaroTcst HeKoMITakTHEIME. Kpome Toro, B
[9] npeanaratoTcs SKCIEpUMEHTHI, KOTOPBIE MOTIIN ObI MOATBEPAUTD WIIM ONPOBEPTHYThH
JAHHYIO MOJIEIb.

MeI 371€Ch YASMWIA CTOJIBKO BHUMAHHS 3TOH MOJENH MOTOMY, YTO OHa (Ha MOH
B3DJISIA. — A.3.) KpacuBa U JAa€T HEKOTOPOE MPE/ICTABICHUE O HAMPABICHUSIX MOUCKOB B
COBPEMEHHOM KOCMOJIOTHH.

Uro ke KacaeTcs MPUPOJbI YACTHII, COCTABISIONINX TEMHYIO MAaTEPHUIO, TO HA 3TOT
CYET CYIIECTBYET MHOKECTBO CaMBIX IK30THYECKUX TUNoTe3. KpaTko ynoMsHEM TOJIBKO
HEKOTOPBIE U3 HUX.

1) OmaUME U3 cambIX TOMYJSAPHBIX KaHIUAATOB Ha POJb 4acTUI] TM SBISIOTCS
sumnol (aurn. WIMP — Weakly Interacting Massive Particles) — cmaboB3anmMoneicTBy-
OII[Fie MAaCCHBHBIE YACTHIIbI, KOTOPBIE MPENMOIOKHUTEIHHO OBUIN POXKACHBI B TEpBbIE
MrHOBeHUs mocie bonpmoro B3peisa.

2) Ilo nmpyroii rumoreze, BUMIIBI MOTYT SBISITbCS CYREPNAPMHEPAMU YACMUY
Cmanoapmuou mooenu (CM). Takue gacTUIlbl MOSBISIOTCS TTpu 0000mmennn CM myTém
BBEJICHHUSI HOBON CHMMETPHH — CYNIEPCUMMETPHUN MEXKIY YACTHIIAMU C LENBIM U TIONY-
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uenpiM cuHOM. [pu atom y gactun CM mosiBisAroTes (Cynep)mapTHEPSI CO CITUHOM,
OTIIMYAIOIIAMCS Ha /2.

3) B psane moneneii Mmupa Ha OpaHe BO3MOXKHO CYILIECTBOBaHHE HOBOTO BHJA Ya-
CTHII, SBJISIONTUXCS BO30YKIEHHBIMI COCTOSTHUSAMU dacTUI] CM, CBSI3aHHBIMU C JBUKE-
HHEM B BBICIINX PA3MEPHOCTSX MPOCTPAHCTBA-BPEMEHH. DTO TaK HAa3bIBAEMBIE YACTHULbL
Kanyyvi-Knetina, KoTOpble TOIKHBI OBITH IOCTATOYHO MACCHBHBIMH.

4) Takxe B MOZIENISIX MHUpa HA OpaHe BO3MOXKHO TOSIBJICHUE HOBOTO KJIAcca YacTHIL,
KaHAuIaTtoB B TM — 6parorog. BpaHOHBI ABISIOTCS KBAHTaMH KoJieOaHHUH yrpyroi 3-Opa-
Hbl BeenleHHOH B BBICIINX Pa3MEpHOCTAX. (3axeamubieaiouian KapmuHa — nPOCHmpancmeo
Bcenennoii koneonemcs no0ooHo cmpyHe, u CHO6A 38YK — 38YK GblCUIUX U3MeEPeHUL!)

5) Emgé onHuM KaHIUAATOM Ha POJIh BUMITOB CYMTAIOTCS THIIOTETUYECKUE YACTHIIBI
AKCUOHBL, TOCTATOYHO NABHO BBEIEHHBIE B (PU3KKY AJISl peIIeHHs] TPOOIeMbl HapyIIeHUS
Tak Ha3piBaeMoii CP-MHBapHaHTHOCTH.

3a maapHEUIIUME TOAPOOHOCTSAMHU O BO3MOXKHOM npupoae yactui; TM MOXHO 00-
parutbes kK 0030py [1].

Yro nanabme?

Ceituac o «témMHOM cektope» Bceenennoit (TO u TM) HeU3BeCTHO MOYTH HUYETO,
KpoMme AByX (haKTOB:

- OH CYILECTBYET, U U3BECTHA JIOJIS BKJIAZIOB €T0 KOMIIOHEHT B MOJIHYIO INIOTHOCTb
sHepruu BeeneHHol;

- OH HE MOXET OBITh 00BACHEH B pamkax CTaHIAPTHON MOJIEIIH — OCHOBBI COBpE-
MEHHOW TEOPETHYECKON (UBHKH.

JanpHeimmid mporpecc B 3TOM HalpaBJICHUH MOXKET OBITh JOCTUTHYT Ha IMyTH JKC-
MIEPUMEHTA: YBEJIMYEHUS] TOYHOCTH HM3MEPEHUI MapaMeTpOB PENUKTOBOTO H3ITy4YeHHS,
KOCMHYECKHX Jydel, XapaKTepUCTUK IBMXKCHUSI KOCMHUYECKUX OOBEKTOB, OTKPBITUS HO-
BBIX 3((eKTOB B (PU3MKE 2IIEMEHTAPHBIX YacTHIl (B TOM 4Kcie U Ha bonbimom agporHOM
KoJTaiziepe). 37ech e XOTeNIOCh Obl KpaTko YHMOMSIHYTh O TPEX HENABHO MONYYEHHBIX
JKCIIEPUMEHTAIIBHBIX PE3ylbTaTaxX, BO3MOXKHO, CBSI3aHHBIX C TAMHOW TEMHOW MaTepUH.

B skenepumentax ¢ xanmopumerpom ATIC [11], peructpupoBaBiieM KOCMUYECKHE
Jqy4H Ha crparocepHbIx 3oHAax Haa Antapkrunoi B 2000 u 2003 roxsl, Obuto 00HA-
pyxeHo 70 snexkrpoHoB ¢ 3Heprueil ot 300 no 800 3B — «IMIIHUX» O CPaBHEHUIO C
TEOPETUUECKUM CIIEKTPOM TaKUX 4acTHIL. (L7151 SIEeKTPOHOB C TaKOl SHEPruei 3T0 O4eHb
0OJBIIOE KONMMYECTBO.) M3-32 B3aMOACHCTBUS ¢ MEK3BE3MHOM CPElOil TaKHe DIIECKTPO-
HBI O4€Hb OBICTPO TEPSIOT CBOIO SHEPTHIO, IOTOMY OHHU JOJKHBI POXKIATHCS HE CIIUILIKOM
JaJIeKo OT MeCTa UX peructpanuu (He 6onee 1 KMk, To ecTb MeHee 310 TPUILTHOHOB KM;
IUTS CpaBHEHUS — nonepedHuk Hamei ['anaktuku oxono 300 kmk). [To ogHOM U3 rUmoTes,
HCTOYHHUKOM CTOJIb SHEPTUYHBIX JIEKTPOHOB MOXKET OBITh aHHUTHJISILIMS YACTHL TEMHON
MaTepuu B e€ CKOIUIeHNH B Hamiel ["anakTuke. CHEKTp «INIIHHUX» JIEKTPOHOB XOPOIIO
coryacyeTcs ¢ Maccoi Takux yactuil (okono 620 I'3B).

B xonte oxtsa6pst 2008 rona mosiBMIIOCH coodteHue [12] o pesynbprarax poccuicko-
nranbsHckoro skcnepumenta PAMELA Ha poccuiickom cnyTHuke «Pecype-K1» mo
perucTpanuy Mo3WTPOHOB KOCMHYECKHX Jy4yeil B mHTepBaie suepruit 1,5-100 I'3B.
Bwmecto npenckazsiBaemoro CTaHIapTHOW TEOpHEH POXKICHUS 9THX YacTHI], & IMEHHO
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— ObICTpOro yOBIBaHUS UX KOJMYECTBA C POCTOM JHEPTHH, OOHAPYKEH 3HAYUTEIHHBIN
poct ux uncna B nuana3one 10—100 ['3B. OnHoii U3 MOMyIsSpHBIX THIIOTE3 00pa30BaHU
HaOMo1aeMoro n30bITKa MO3UTPOHOB HAJl MPENCKa3aHUAMU TEOPUH SIBISETCS BO3MOX-
HOCTB WX POXICHHS IPH aHHUTWIATIAN dacTul] TM. A B xoHI1ie HOsiOpst 2008 roga mos-
BrJIoch coobmenue [13] kommabopanuu CDF, paboratomieil Ha aMepuKaHCKOM MTPOTOH-
AHTUIIPOTOHHOM KoJutaiiepe TaBarpon. imu Obun 0OHapy>KeHBI aHOMAIIbHBIE COOBITHUS
(oxomo 150 Teicsy mpum Beelt craructuke 740 Thicsd coOBITHI!) pOXKIEHUS MIOOHOB H
MIOOHHBIX CTPYH Ha PAacCTOSIHUM HECKOJBKUX CM (IIPH OXKMIAEMBIX PACCTOSHUSX B HE-
CKOJIBKO MM!) OT OCH CTOJIKHOBEHHS IIPOTOHOB. DTO SIBICHUE HE MOXKET OBITh 00BSICHEHO
B pamkax CTaHAZapTHON MOJENM WM MPEAToNiaraeT CyIIeCTBOBAaHME HOBOTO THIIA B3aH-
MOJEHCTBHS MM HOBBIX THUIIOB CBEPXTSKENBIX YACTUL] C MACCOM A0 HECKOIBKUX JECAT-
koB [ 3B, poxkIeHne u pacnag KOTOPBIX TPUBOAMI ObI K 00pa30BaHUIO MIOOHHBIX CTPYH.
YIuBUTENBHO, YTO KaK Pa3 TAKUMH CBOHCTBAMH JTOJIXKHBI 00/1a/1aTh YaCTUIBI TEMHOM Ma-
TEpHH, COITaCHO HelaBHel Teopuu [14], mpemiokeHHON 17 0OBSICHEHHUS Pe3yJIbTaToB
yHOMAHYTHIX Belle 3kcriepuMenToB PAMELA u ATIC.

Tonpko OymyIiee MOKaXKeT, KAKOBBI IEHCTBUTEIbHBIE PUIHHBI ONMHUCAHHBIX BBIIIE
SBIICHUI, HO OJTHO HECOMHEHHO: HAIIIK MPeACTABJICHUS 0 MUPO31aHNHU CTOSIT HA IIOPO-
re 0YepeHOro CTPEMHUTEBHOTO PACIIMPEHHs], B MOJTHON aHAJIOTHH ¢ YCKOPEHHBIM
pacuinpenueM BeesieHHoib!

HexoTopeie BLIBOAbI

ITpomwio okoj0 Beka ¢ TeX MOp, KOIa B HAyKe U OOIIECTBE HAYAIUCh PEBOJIIOLIU-
OHHBIC MPEOOPa3oBaHMsA W KOra ObUIO sBNeHO Yuenne Aruu Morm (JKupoit Drtukn).
besycnoBHO, 3TO He cilyyaifHOE XpOHOJOTMYECKOE COBIAJIEHUE, HO MPOSIBICHUE Pa3HBIX
rpaHeil CyIIHOCTHO eJMHOI0 3BOJIIOLMOHHOIO Ipolecca — npudamxenuss Hosoii 3mo-
XH. B Hale cozHaHue cO CTOPOHBI «TOYHBIX» HAayK BOIUIA IPEACTaBICHHUS O HE3PHUMOH
Mareprr BceneHHOH, 0 BRICHIMX pa3MEpHOCTAX MUPO3IaHus, 0 popmMax MaTrepuu, CyIux
BHE Haleil BeeneHHoM, 1 MHOTO€ JIpyroe, paHee YIIOMUHABLIEECs JIMILb B 330T€PUUECKOM
3HaHUU. A Tenepb MBI MOJKEM C TIOJIHBIM OCHOBaHUEM, OITUPAsCh HA CaMble COBPEMEHHBIE
JIOCTMO)KEHMSI HayKU CKa3aTb: ¢AeJIaH MepBbIil mar K oTkpeITHI0O ToHkoro Mupa B ero
KocMHuYeckoM macmrade. Ho 5To — Tronbpko Havano. Tawm, gansine — npyrue Mupst!
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2.Kpacnozopck, Mockoeckas oonacmo

Ilocnecnosue agmopa KHuzu

B ornomenun bonemoro B3preiBa cnenaeM crnenyromee npeanonoxenue. He -
IOTCSI JIM €r0 «pacTankuBaroime» CHibl B MOMEHT CHHTYISPHOCTH TPOSBICHHEM aAHTH-
rpaBUTalMM, HO [EHCTBYIOIIEH HE Ha KOJOCCAIBHBIX MacmTadaxX pacIIMpUBIIEHCS
Bcenennoit, a B e€ j0KkanbHON, HEUCTOBO HANpsKEHHONW Touke CHHIYISPHOCTH KOTOpast
obopaunBaeTcs bonbimum B3peiBom — HadanoMm ¢usudeckoi Beenennoit. IMeHHO 31€Ch
U Toraa neiictBoBaia Bois emuypra Beenennoli, nponukroBanHas Cseiie Boneit Toro
— camoro Abcomora. Tak u B onepequBIIMX BpeMs dkcriepumenTtax Jxona Kumm (XIX
B.) €T0 YAMBHUTENIbHAs CHJIa BOJIM ObUIa CIIOCOOHA JE3MHTErPHPOBATh BEIIECTBO, TO €CTh,
Ornarofapst peIKOCTHOW 110 MOIIM TICUXUYECKOW SHEPTUM HCCIIEN0BATENs, IPUBHOCHINCH
CHJIBI OTTAJIKUBAHUS B JIOKAJIBbHBIE TOUKU NPOCTPAHCTBA, BIUIOTH A0 MOJIEKYIIIPHOIO YPOB-
Hs1 (xypHan «/lenbduc» Ne 4(56)/2008) .

CTONKHOBEHWE ABYX MMraHTCKMX CKOMMEHWW ranakTuk, B pesynbrate yero (MpeanonoxutensHo)
TEMHaa maTtepus otgenunace oT obbeaMHMBLUENCA MX Macchbl B LeHTpe (cMm. B WHTepHerte:
AcTtpoHoMu4yeckas kapTuHa gHs; 23.08.03)




O BceneHHon — HeOQHOPOAHOM N aHN3OTPOMHOM

JLB.Bopucosa, kanouoam puzuxo-mamemamuyeckux HayK

Marepuanbhbie Tena BeeneHHON 00pa3yroT HEpapXUUECKYI0 CUCTEMY, B KOTOPOM
KaX/I0€ TEJIO, C OJHON CTOPOHBI, SIBIISIETCS YacThIO JAPYroro, Ooiiee KPymHOTO Tema, C
JPYTOii — CaMo COCTOUT U3 MeHee KpynHbIX Tel [1]°. TIpuMensis mogo0HbIe pacCy K ICHUS
K Moziesiu Bcel BeeneHHOM, Mbl HEM30€KHO MPUXOAMM K BBIBOY: BO BceeHHO# ecTh
LHEeHTPaJbHbIN 00beKT. Ero rpaBUTAIIMOHHOE TI0JI€ BKIIIOYAET B C€0s TPaBUTALMOHHBIE
HOJISI BCEX KOCMUYECKHUX 00BEKTOB — €€ yacTeil. Psi yu€HbIX CKIIOHSETCS K BBIBOLY, UYTO
B0 BceneHHOi cymecTByeT 0OBEKT, YNpaBIsSIOMNN ABIKEHHEM OOIINPHOTO TajlaKTH-
yeckoro notoka. OH Ha3zBaH bonvuum Ammpaxmopom. V3ydas IBIKEHHE Pa3IMIHBIX
TaJJaKTHYECKUX MTOTOKOB, ACTPOHOMBI OIIPEAEIVIINA €r0 KOOPIUHATHI [2].

Bces 3Ta kapTuHA SBHO IPOTUBOPEYUT MAPAJUTME COBPEMEHHONW KOCMOJIOTUU. 1o
CUX TIOp OONBIIMHCTBO KOCMOJIOTOB MPHUAEPKUBAETCS MHEHUs, 4To BceneHHas odHo-
pooHa (Bce TOUKU — PaBHOIIPABHBI) U 130mponHa (BCe HAIPaBJICHUs paBHOIPABHBI); OHA
BO3HHUKIJIA KaK pe3ynsrar bonvuio2o B3pviea, KOTOPBIA CIy4UIICs, II0 Pa3HBIM OLICHKAM,
ot 10 1o 20 Mapx €T ToMy Hazaz.

OnHako OHOPOIHAs U30TPOITHASI MOJENb SIBJISIETCS YUCTO 1e(OPMALIIOHHOM: TIPO-
cTpaHcTBO Beenennoit nedhopmupyercs (pacmupsieTcs, CKUMAETCs WK OCLUIUIHPYET),
HO B HEM IMOJTHOCTBIO OTCYTCTBYIOT TPaBUTAIIIOHHBIC TIOJIS M HE CYIIIECTBYET BpaleHus !
Ha camom nene mr000# yesioBeK, 3HAKOMBIN C a3aMH aCTPOHOMMH, 3HAET, UTO IJIAHETHI
Bpamatorcss Bokpyr Connna. ConHie SBISETCS LUEHTPOM NPUTSHKEHUS, a IUIaHETHl He
YAETAIOT OT HETO IOTOMY, YTO 00JIaJJafoT OMpeIeTIEHHON CKOPOCTHIO, yAEP >KUBAIOIIEH NX
Ha opOute. Ecii ckopocTh BpaleHus: yMEHbIIUTCS, IUIaHeThl ynanyT Ha CojHie, eciu
YBEIUUUTCS — YIETST OT Hero. Jltonu, 6osiee ocBeIOMIEHHBIE B aCTPOHOMHH, 3HAIOT, YTO
Hame Comnarle — onHa u3 6oiee gem 200 Mipn 38831, oOpaszyromux ["amakTuky (Iucko-
BUAHYIO CTPYKTYpY co cheprdeckoi cocTaBistomei B ientpe). ConHile Haxoqurces B €€
3KBAaTOPHAJIBHON MIIOCKOCTH, TOBOJIBHO JAJIEKO OT LIEHTpa, U BpallaeTcs OTHOCUTENIBHO
TaJaKTUIECKOTO IIEHTPa CO CKOPOCTRIO mpuMepHO 220 KM/c, coBepImasi OquH 000pOT 3a
185 mutH net [3]. Jlerko BUAETh, UTO ¥ OPOUTAIBHOE JIBIKEHHE TUTaHET BOKpyTr ColHIIa,
U BpallleH’e 3BE3]] B IPOCTPAHCTBE ['aakTHKK €CTh pe3ynbTaT ypaBHOBEIINBAHUS ABYX
(hakTOpOB: rpaBUTALMM ¥ BpalleHMs. [ paBUTaIMOHHOE ITOJIE, CO3]aBAEMOE MacCCHUB-
HBIM TEJIOM, NPUTIATUBAECT BCE MEHEE MACCUBHBIE Tella, HaXo[AIuecs B HEM, K LIEHTDY,
COBIIAIAIOUIEMY C LEHTPOM MAacC CHUCTEMBI; BpaLICHHUE CTPEMHUTCS OCBOOOAWTH Telna,
BpaIarofecs: BOKPYT MEHTpa, U3 TPaBUTAIMOHHOTO TuieHa. CrenuaircTsl 1Mo BHera-
JAKTUYECKOW aCTPOHOMHH H MPOCTO UHTEPECYIOIUECS aCTPOHOMUEH JIFOAY 3HAIOT, YTO
lanaktuka (Mieunsiit I1yTs) BxoauT B MecTHYIO TpyIIy TaJaKTUK, HanOoIee KPymHbI-
MU 00BEKTaMH KOTOPOH sABIsf0TCS TymManHOCTH AHApoMensl U Mieunstit [1yte. Kaxmas
U3 KPYITHBIX TaJIaKTUK 3TOM IPYIIIBI OKPY>KeHa CBUTAMH U3 Oosee Mesikux. Takux rpym,
NOAOOHBIX MeCTHOH, HaCUMTHIBAETCSI HECKOIBKO JECSITKOB HA OTHOCHUTEIBHO ONM3KHX
paccTOSHUAX OT Hac. MecTHas TpyMIia TalaKTHK ABIDKETCS CO CKOPOCTHIO MPUMEPHO

* ComepxaHue CTaThH OBLITO OMYOIMKOBAHO B Pa3MMYHBIX BBIMYCKax JKypHama «Jlenbpucy.
Jlutepatypy k cTarbe cM. B €€ koHIe. — [lpum. A.H.
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390 km/c OTHOCHTENBHO OJNIMKAaHIIIEro KpyImHOTO CKOTUIEHHS TanakTuK. OHO HaXOIUTCS
B HaNpaBJICHUU Ha co3Be3aue JleBbl u BriIouaeT npumepHo 200 ranaktuk. Ilo MHue-
HUIO yY&HBIX, CKOTUIeHHE B JleBe ecTh LieHTpalbHOE crylieHHe emé Oojiee KpyHmHOH
CTPYKTYpbI — CBEpXCKOIUICHHS TaJakTHK. J[aBHO 3aMe4YeHO, YTO SIPKUE TaJaKTUKH pac-
TIOJIO’KEHBI Ha HeOe He OeCITOpPSIIOYHO: OHU 00pa3yIoT IMOsIC, KOTOPBIH MOXKHO Ha3BaTh
Mneunvim Ilymém eanakmuxk. [lpennonoxxeHue o Tom, 4To MecTHas rpyIina rajJakTUK 1
eé€ cocenu (Apyrre CKOIUICHHS TaJIaKTHK) HaxonaTcs Ha nepudepun CBEpXCKOIUICHUS
B JleBe, mmeeT MHOrO mOATBEpKAeHUHN. Tak, OBLIO YCTaHOBIEHO, YTO COCEIHHE C
MecTHO rpynnol ralakTUKH YYacTBYIOT BO BPAlllaTeIbHOM JBUXCHUU OTHOCHUTEIb-
HO 1eHTpa CeepxckoruieHUs B JleBe, KoTopoe BKIOYAaeT OKOJ0 20 THICSY TaJIaKTHUK.
Ero OmmxalmmmmMu cocesiMu SIBISIFOTCS] CBEPXCKOTUICHHS B HAIIPABIICHUN Ha CO3BE3/IHS
JIsBa u I'epkyneca, a Bcero BBISABIEHO 0KOJI0 50 CBEPXCKOIIEHUH, COAEpKAIIMNX AECT-
KU 3BE3MHBIX cucTeM [1].

TakoBa kpymHOMacmTaOHas CTpykTypa BceneHHoOW. DT naHHBIE HaOMIONCHUH
SICHO MOKAa3bIBAIOT, UTO BeenenHas Heodnopoona (MMEITCs pa3HOMacIITaOHBIE OCTPOB-
HbIE PacIpenesieHus] BEeUIeCTBa), aHu3omponHa (UMEIOTCs BbIIEICHHbIE HalpaBlIeHuUS,
CBSI3aHHBIE C BpaIaTeJIbHBIM JBIDKEHHEM OJHUX CTPYKTYP OTHOCHUTENBHO NPYTHX).
OKcTpanonupysi COBpEMEHHBIE CBEIEHUS O CTPYKTYpPE HCCIIeJ0BaHHOM yacTi Beenennoit
Ha e€ HeM3y4eHHbIe 001aCTH, €CTECTBEHHO NMPEAIONOKUTh: BeeeHHas obiaxaeT meH-
TPOM NPUTSKEHHUSsI, TPABUTALMOHHOE 10Jie KOTOPOr0 NPOHU3bIBaeM Bcé eé mpo-
CTpaHCTBO. I paBUTANIMOHHBIE MOJISI BeeX 00beKTOB BeeleHHOM eCcTh YacTH BCeJIeH-
CKOI'0 IPABUTAIMOHHOTO MOJIS.

3ameTuM, 4TO OOIIENpUHATAsS KapTHHA OJHOPOMHON M30TponmHON BceeneHHoit co-
CTaBJIeHa TMIIOTETHYECKUM HaOJIofaTesieM, KOTOPBIH MPUCYTCTBOBal BO BceneHHol ¢
CaMOTO MOMEHTA €€ CO3JJaHMsI, HO He TOKHMII JI0 TOTO BPEMEHH, KOT/1a MaTepHsi CTyCTHUIIACh
1 00pa3oBaia pa3HOIUIOTHBIE CKOTIEHHUS BEIECTBA PAa3HOTO MaciTada, ImorpyKEHHbIE B
MMOTOKH MEX3BE3THOTO rasa, INaBHBIM 00pa3oM, Bomopoaa. MHaue Obl OH HEPeMEHHO
[TOYYBCTBOBAJI TJIABEHCTBYIOIIYIO POJIb TPABUTALINH, ONPEAETIAIONICH B3aUMHOE JBIIKE-
HUe e€ pasHoOMacIITaOHbBIX CTPYKTYp. Ho Habnronarens BUEIN JIUIIH IEPBhIe MTHOBEHHS
KU3HU BceneHHOM, a BUAETH COBpEMEHHYIO0 BceneHHyro OHOPOJHON M U30TPOIHOM
MOJKET JINITH HaOMIoaTenb, HAXOMAUINICA 3a e€ TpeaeaMy TaK JaJlIeKo, YTO HE MOXKET
pa3nIAeTh CKOIUIEHUHM BEUIECTBA.

Ucropus cozmanus Moaenu OIHOPOAHON M30TpornHol Bceenennoit yxomut B 20-¢
rojipl mpouutoro Bexka. Torma Ans0epT DHHINTEHH MPEAIONIOKUI, YTO BeenenHas goimk-
Ha OBITH CTaIMOHAPHOH. V3BEeCTHO, YTO PENATUBUCTCKHUE (IIONyYEHHBIC B paMKax 00-
el TEOpUH OTHOCUTENBLHOCTH) MOAETH BceneHHO! SBISIOTCS PELICHUsIMHA YpaBHEHNH
TPaBUTAIIMOHHOTO TONIsA (ypaBHEHHWM OWHIITEHHA). Pycckmii mareMaTuk AJeKCaHIp
OpuaMaH HaIEN HECTALMOHAPHBIE PELIEHUSI ATUX YPAaBHEHUM B MPEANOIOKEHUH, YTO
TpEXMEPHOE MPOCTPAHCTBO SABJIAETCS OMHOPOIHBIM U U30TPOIIHBIM, a BpeMs BCIOAY TEUET
paBHOMepHO. [IpoCcTpaHCTBO B ATHX MOJEISIX TEOPETUIECKH MOXKET: 1) HeorpaHU4eHHO
PACUIUPATHCH U3 0C000T0 COCTOSTHMS, HA3bIBAEMOTO CUHYIAPHbIMU; 2) CKUMATHCS
0 CUHTYJSIPHOTO COCTOSIHHUS; 3) OCHMJIIMPOBATH (PacIIUPSATHCI U CKUMATHCS) OT
OHOW CHHTYISPHOCTH A0 Apyroi. CHHTYISIPHOE COCTOSHHE XapaKTepu3yeTcs 4pes-
BBIYAITHO OTPOMHOM IJIOTHOCTBIO, HE CBOMCTBEHHOW HU OJHOMY M3 U3BECTHBIX COCTOS-
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HuH BemecTBa. CUuTaeTCs, 9TO 0 MOMEHTA 3apOoXKIaeHuUsT BeeneHHol BcE e€ BemecTBo
OBLIIO 3aKITIOUEHO B YPE3BBIYAHO MajioM 00bEME, a 3aTeM mpou3omén bonbmoi B3peis.
Mogenu @punmMaHa ObUTH TPUHSATHI C BOCTOPTOM TIO PSITy MIPUYUH: TOTA OBLTO OTKPBITO
«KpacHOE CMeIeHHe» B CHEKTpax YyNaJ€HHBIX TalTaKTHK, CBHIETEIHbCTBYIONIEE O TOM,
YTO TAJIAKTUKW OT HAC YHAJSIOTCS; UCTIONB3YS UX, MOXKHO OBLIO JIETKO OLIEHUTHh BO3PACT
BcenenHoit; 3Has cpeHIO0 MIOTHOCTH BeeneHHol n pacCTOsTHYS IO CaMBbIX YAAIEHHBIX
e€ 00BEKTOB, MOXKHO OBIJIO BBIACHUTH, 00NagaeT i e€ MPOCTPAHCTBO KOHEYHBIMH pa3-
MepaMu (3aKphITas MOJIENb) WIH K& OSCKOHEYHBIM (OTKpBITas Mojaelns). B Hacrosmee
BpeMsI MTOJIOKEHHE JIENT TAKOBO: «KPAaCHOE CMEICHHE JTOMyCTUMO OOBICHUTD U WHBIMHU
MpUYUHAMH, HAIIPIMEp, paccMaTprBaTh BeeneHHyIo He Kak pa3IyBaroIIniics map, a Kak
PaCKpy4HMBAaIOLIYIOCS cUpaJisb [1, 4, 5]; HaOmomaemMas MIOTHOCTD BEIeCTBa OJIM3Ka K
KPUTHUYECKOMY 3HAYEHHIO, KOTOPOE ABISAETCS MOTPAaHUYHBIM MEXy OTKPBITON U 3aKpbI-
Toif MonensiMu. Ho camoe maBHOE: CTPYyKTypa MPOCTPAHCTBA-BPEMEHH, ONHCHIBAEMO-
ro (pUIMaHOBCKUMH MOJEIISIMH, TAKOBA, YTO B HEM OTCYTCTBYIOT U CHIIBI IPUTSHKEHUS,
Y BpallleHHE — 3TO MMPOCTPAHCTBO TOIBKO AePOpPMUPYETCSI.

OTtcroma $ICHO BHOHO, YTO TPHUILIO BpeMs HOBOH KOCMOJIOTHYECKON Mapaawr-
MBI, OCHOBAaHHOM Ha MPEICTABICHUIX O HEONHOPOAHOWH AHU30TPONHOI BcesieHHOI.
Maremarnueckass ©aza, TO CyTH, ObUIa MOCTPOEHA BBIAAIOIIMMCS KOCMOJIOTOM
A.J1.3enbManoBbIM emié B 1944 rony [6]. OH co3nan Teopuio GHU3NYECKUX Habonae-
MBIX BEJIMYHH, TIO3BOJIIONLYI0 KOPPEKTHO OMPEIEIIATh 3T BEIINYNHBI B MCKPUBJIEHHOM
MPOCTPAHCTBE-BPEMEHH U MPUMEHATD X K U3MEPEHUSIM B peallbHOM Mupe. B yactHOCTH,
3TOT MOJAXO[ JAET BO3MOKHOCTh YYUTHIBATH BKJIAJIBI B PE3yIbTAaThl H3MEPEHHIA, 00y CIIOB-
JICHHBIE Pa3IMYHBIMUA (U3UYECKUMH (DaKTOPaMH: MOCTYHATEIbHBIM W BpallaTeIbHBIM
JIBUKCHUSIMU CHCTEMBI OTCUETA, BIMSHUEM IPABUTAIIMOHHOTO IO, iehopMaliieii mpo-
cTpaHcTBa W T.I. KOHEUHOW IENbI0 MOCTPOEHUs JAaHHOTO MaTeMaTWdecKoro ammapara
Ut 3ebMaHOBa OBLITIO CTPEMIIEHUE TPUMEHHUTH €T0 JUIS TIOCTPOSHUS Pa3InIHBIX MOJIe-
JIei HeOTHOPOAHOM aHM30TpoNHON Beenennoit. OH onpenenui GpakTopbl HEOTHOPOAHO-
CTH ¥ aHU30TPOIHH MPOCTPAHCTBA M TIOKA3all, YTO COCYIIECTBOBAHNE I'PABUTALMOHHO-
WHEPLUATBHBIX CHJI U BpAIICHUS BEAET K HEOMHOPOTHOCTH W aHMU3OTPONHH ITaHHOTO
NPOCTPaHCTBA. DKCIEPUMEHTANBHBIM K€ (YHIAMEHTOM HOBOTO IOIXOAa MOCIYXKAaT
pe3ynbTaThl HAOMIOEHUS HEKOTOPHIX SBJICHNUMN, TIOJTYUYEHHbIE Pa3HBIMH CIIEHUATICTAMHU.
Bo3MoxHO, OHH U1 JIATYT B OCHOBY HOBOI KOCMOJIOTHYECKOH KoHIeuH. [Ipenmnochuiku
ISl €€ CO3MaHus MPOCIEKHUBAIOTCS B paboTax pa3HbIX YUEHBIX. Pe3ynbrarsl ux mccie-
JIOBaHUH SIBIAIOTCA KUPIHUYUKAMHU, U3 KOTOPHIX B CBOE BpeMs OyIeT MOCTPOCHO HOBOE
3/IaHNe — MaTeMaTH4ecKas MoJielb Habmonaemoi Beenennoit.

Konnenuus HeoqHOpOOHON aHM30TPONHON BceneHHOM, Kak CHCTEMBI BIOKEHHBIX
OZIHO B JPYroe BPAIAFOIIMXCS MPOCTPAHCTB, JETAIBLHO W3JIOKEHA B HAIIUX padoTax
[4, 5]. B HEX maHO TeopeTHyecKoe 0OOCHOBaHKE CYIIECTBOBAHHS aHM30TPOIIUU CKOPOCTH
cgera. [locTpoena Maremaruyeckast MOZIENb HCKPUBIEHHOTO IPOCTPAHCTBA-BPEMEHH, OTTH-
CBIBAIOIIETO JIBM)KEHHE TeJa, YIaCTBYIOIIETO OJJHOBPEMEHHO B JIBYX IBIDKECHHAX: Bpallle-
HHHM KOCMHY€CKOT0 TeJIa OTHOCHTEILHO MPUTATHBAKIIET0 eHTPa; MOCTyNaTeIbHOM
JIBUKEHUH BMeCTe ¢ HeHTPOM NPHUTSKeHUs1 B TPABUTALIMOHHOM ToJie Hosiee KPYITHO-
ro Tesa. B xauecTBe mpuMepoOB paccMOTpeHa 3emiisl, KoTopas BparaeTcst Bokpyr ConHila,
MOCTYTIATEIBHO JIBUTAsiCh BMECTE€ C HUM OTHOCHTENBHO IieHTpa ['amaktuku. CymmapHOe
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IBUKEeHNE 3eMITH B | aJTlakTHKe €CTh CHITLHO BRITSIHYTas cripais [ 1, 4]. Ilomydeno 3Haue-
HUE BEJIWYMHBI aHU30TPOIMU CKOPOCTH CBETa: OHO paBHO 120 KM/C M HampaBJIECHO BIOJb
JBIDKEHM MIaHeTsl B [anakTuke. MccnenoBaHye reoMeTpuyecKiX CBOWCTB MPOCTPaHCTBA
rposiéTa MyIaHeTHl B | aakTrKe mokasbpIBaeT: 1) TpéxmMepHOe IpOoCTPaHCTBO He nedopMHpY-
€Tcsl, OHO HEOJHOPOAHO, aHM30TPOIIHO U 00J1a1aeT MPOCTPAHCTBEHHOM KPUBU3HOI; 2) Bce
r1aHeTsl COHEYHON CHCTEMBI HaXOATCA B COCTOSSHUM HEBECOMOCTH (3HEPTHSI IPUTSHKE-
HUS K IIEHTPY YPaBHOBEUINBAETCS SHEPTHEH BpaIaTeIbHOTO ABKEHNUS); 3) MareMaruJe-
CKO€ BBIPaKCHHUE yCIIOBHS HEBECOMOCTH (PaBEHCTBO HYJIIO IPABUTALIMOHHO-MHEPLHATbHON
CHJIBI) HaXOAUTCS B TIOJIHOM COOTBETCTBUM C 3-M 3aKkoHOM Kermnepa: KyObl cpeqHUX pac-
cTostHMH 1ianeT 10 CoNHIa MPONOPLHMOHANBHBI KBaJpaTaM IEPHOIOB X 00palieHunii Bo-
kpyr Hero. [Ipenmonaras, uto crpykrypa BceeneHHol sBisercs ¢paxkmanvroti (KaXKablid
(parmeHT (pakrana, IBIAIOUIMNACS, C OJHOM CTOPOHBI, YaCThIO ClIenytoulero (pakrana, ¢
JPYTOM CTOPOHBI, CaM COCTOUT M3 ()PaAKTAIOB, 00IAAIOIINX OJHOW | TOM e — MOJ00HON
— CTPYKTYpPOH), MBI MOKEM MPUMEHHUTH NPEIUIOKEHHYIO MOJEIb JUIsl OITUCAHUS KOCMHUYE-
CKHX CTPYKTYp Jt0o0oro macmTada [1].

ITonuépkuBaeM, uTo kapTrHa Bcen€HHoll, co3naBaeMas celuac yCUIMsIMHU pa3HbIX
yu€HBIX, HE UMEEeT HUYEro OOILIero ¢ MOAEIAMHU OIHOPOIHON M30TpoIHON BceneHHOi.
OCHOBBIBASICH Ha HOBEUIINX HAOMIOATENBLHBIX JAaHHBIX, MOKHO CJIIEJIaTh BBIBOJ: MaTe-
puanbHOE Teno HabmonaeMoii yactu BeenenHol conepxuT sapo (I maBHbI ATTpakTop),
obmanaromiee, cormacHoM [k. Martepy (pusuk, Hobenerckuii naypear 2006 r.), cBolicTBa-
MU TBEpIOTO Tena. Ero rpaBUTalnoHHOE MOJIEe BKITIOYAET B ce0sl TPaBUTAIMOHHBIE TTOJIS
BCEX pa3HOMAaCIITaOHBIX CTPYKTYp BcenenHnoii. BosmokHO, pocTpancTBO Beenennoi
Bpamiaercsi BOKpyr [1aBHOro Arrpakropa nogo0HO TOMY, Kak 3eMJIsl BpalaeTcss BOKpYT
Comnnua, Conmuaie — Bokpyr Llentpa [anaktuky, ["anakrrka — BOKpyr eHTpa 0ojee Kpyr-
HOM CTPYKTYpHI U T.1. B pe3ynbrare, 3emiis puCcyeT B IPOCTPAHCTBE CIOKHYIO CIIMpalie-
BUIHYIO TpaeKTopuio. B pa3HbIX ydacTkax BceleHHON crimpanbs MOXKET 3aKpy4nBaThCs
W PaCKPyYUBATHCS B 3aBUCUMOCTH OT TOTO, CKUMAETCSI WM PaCIIUPsIETCsI JaHHas 00-
nacTh (MPOMCXOAUT Kak OBl BAOX WIJIM BBLIOX). AHAJOTHYHO, B ITI00AJIbHOM MaciiTade
CIMpaJlb PACKPYyUUBACTCS HIIM CKUMACTCSA B 3aBUCUMOCTH OT (ha3bl AbIXaHUS IPOCTPaH-
ctBa Becenennoii B obmactu [maBHoro Attpakropa. Pazberanue e yqan€HHbIX ralakTHK
MOYKHO OOBSCHUTH PacIIUpEeHneM 00JIacTH MPOCTPAHCTBA, I1I€ OHU HAXOAATCS; IPUIEM
3TO0 O0BSICHEHHE JOJKHO CTPOUTHCS B paMKax HEOJHOPOJHON aHU30TPOIHOM MOJEIIH.
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H. H. AKHMOBA

«CMOTPH B KOPEHb!»

CTPYKTYPHOE EJJHHCTBO MHPA

H. H. Axumosa

DpaKTarbHas Beeaennaa

30A0TO€ OTHOLUECHHE

Axumoa H.H. «CmoTpu B KOpeHb!»

(CTPYKTYpHOE eIMHCTBO MUPA)

(M. : Hemsduc, 2005)

Kuura xannumpara (u3nKo-MareMaTHyeCcKHX
HayK, Hccie1oBaress IpooaeM CTPYKTYPHOTO €1H-
CTBa MHpA, aCTPOHOMA M XYAOXKHHUKA, AKUMOBOM
H.H. npeana3navena ajis CrieniMaiucToB B 00JIaCTH
€CTECTBEHHBIX HayK, yyallencs MOJIOIEKH — BCEM
TEM, KTO CKJIOHEH CMEJIO COIIOCTABIISATh U HAXOAUTH
OOLIHOCTh J1ak€ B COBEPILIEHHO HE MOXOXKHX, Ha
MEePBBIN B3IIsII, PUPOJHBIX 00BeKkTax. B ycTpoii-
ctBe COJTHEYHOM CHUCTEMBI, HAaIlleM OOJIMKE 3areyar-
JIeHBI HE TOJILKO BETBALIUECS U CIIUPAJIbHbIE CTPYK-
TYpBI, HO TaKke apaboia 1 e€ KayCTHKa.

Axumona H.H. ®pakraabHas Beesennas

1 30J10T0€ OTHOLIeHHe (CTPYKTYpHOe

U PUTMHYECKOe eJUHCTBO MHPA)

(M. : IMBPOKOM, 2008)

DTO UCCIeI0BAaHUE O TOM, UTO EJMHCTBO B ITpu-
pOJie CYIIECTBYET B CBOEM MHOKECTBEHHOM IPOSIB-
neHnd. YTo OHO MHOT0OOpa3HO SBJICHO Ha 3emiie
U B KOCMOCE, IPOHU3aHHOM ONpeAeNIEHHBIM COIva-
CHE€M — TapMOHMEHN «30JIOTHIX» OTHOLICHUH. ITO
BIOJIHE (popManmu3yemble 3aKOHOMEPHOCTH, TMOA-
yépkuBaromue (HpakT pe3oHaHCHBIX OTHOLICHHUH Kak
B CTPYKType MPOCTPAHCTBA, TaK U B PUTMHUYECKHUX
CBOMCTBAX pa3NUYHBIX MPUPOJHBIX OOBEKTOB, Ha-
YHHas OT AJIEKTPOHA, BKIo4ass CONHEYHYIO CUCTe-
My, ['ajlakTuKy ¥ BILUIOTH 40 ropu3oHTa BeeneHHo.
Mup eaus, a 3HAYUT, TOMY K€ JOJDKHBI CJIeI0BaTh
JIFONTM, €CJIM KENAIOT OCTaBaThCsl BKIIOUEHHBIMU B
ero passurue. Knura npeaHasHayeHa JUisl crienya-
JIMCTOB B 00JIACTH €CTECTBEHHBIX HAYK U, B IIEPBYIO



«H 3Be31a ¢ 3Be3/1010 TOBOPUT.

Coopuuk. Coct. H.H. fIkumoBa

(M. : Hensduc, 2007)

O 3Bé31ax OOBIYHBIX M HEOOBIYHBIX, BUIMMBIX
u HeBuauMbIX, 00 Opuone, Cupuyce u JOTOHAX,
Tumse u Apmarennone, o Hosoit snoxe — o crpa-
HULAM KypHaia «Jlenppuc» u marepuasam ero
«moprdens» B pyopuke « TaliHbl, Bepcuu, TETSHABD).
OTa KHUTa — M CIIPaBOYHUK, U HcciienoBaHue. B Heit
M3JI0KEHBI B3IVISIBI Pa3HBIX aBTOPOB (@ MX OKOJIO
20-tn) — (U3UKOB, aCTPOHOMOB, BOCTOKOBEZIA, a
TaK)K€ acTPOJIOrOB U 330TEPUKOB, 03a00YEHHBIX
CMBICIIOM U XOAOM HIYIIMX Ha 3emiie TI00aibHbBIX
nepeMeH. 1o okoHuyaHue 3noxu Pei0 ( wnm Kanu-
I0TH) U npuxof 3noxu Bogones (unu Catbs-torn). U
HaM, aetsam Kocmoca, ykassiBarot [IyTe Bo BpeMeHH
U MIPOCTPAHCTBE — 3BE3/1bl, YYTKO pearupyromme Ha
BCE€ MPOSIBIEHUS *KU3HU. 3BE€31b1 Opuona u Tunibuy,
Bera u Cupuyc — 3HaKoBbIE CBETHIIAa HAIIETO HeOa.
BbITh MOXET, IMEHHO OTTyAa MAYT K HaM BECTH O
IpAgyLIEM, a YIUBUTEIbHbIC 3HAHUS JOTOHOB — HE
MHaye, KaKk CBUJETEIbCTBO COOBITUI AaBHETO MpO-
nutoro. Jlpesrue «Ilypansl» M pacyé€Tsl y4EHBIX,
acTpOJIOTOB B YHHMCOH JAPYT APYTy Ha3blBalOT CTO-
JIeTHE BILIOTH 710 NepBoii yeTBepTu XXI Beka ocobo
3HaYMMbIM BPEMEHEM B HCTOPUH YEIOBEUECTBA.



ExxerogHukm xypHana «enbducy

| Marepmain

| MockoBCKOH

| MemacuMILIMIApHO
| mayHIon KoHdepenmn

«IJTHUKA
1 HayKa
Oyyinero»

ITUKA U HAYKA
BYOAYLWEIO

®DeHOMEH BpeMeHH

Emarannik

dTHUKA
1 HayKa
ﬁ}f',LL}-’I_I.LCI‘(J

Ha nymu
K Y X0 IR QAN OO ol
WHEUAUIAUNTE

Marapuanss TpeTaai
MEMRMCLUNINHAEHOR
HAYHIOR KONHIEReHLN

3TUKa U HayKa
oyaywero

ERMHETED B MHOrooBpasnn.
Postb AYXOBHOCTH B MOIHAWMM MHP3

EMETOOHWK

Marapuani
MATOR MEHARCUMNAMHARHOR
Ao KonbEPEHLIM

JTuUKa " Hayka
Ooyayuiero

>K13Hb BO BceneHHOM

EmerogHug

2005
MOCKEA

)/ \bGhHC

Matepuans:
LLiecTof MEXANCLMNNMHAPHOR
HayHOR KOHGEEHLM

JTUKa U HayKa
Oyayuwiero

XXun3Hb BO BceneHHon

2 yacTb

Emeronnni

2006
MOCKBA

{ ‘Il__"l |'_r<'.?:'.l-|'|._.-

Marepuans

T A ——

Emeroammx

@

CRRLMOH MR ANCUHNAIHARHOR

JTUKa U HayKa
6yayuwiero

Pa3ym u 6uocepa

BOCEMOi MERLIEUMARHARHOGH
HAYHHO KOHEPIHLMI

3TUKa n HayKa
Oyayuwero

«Pycckan noesa» B KOHTEKCTe
obweyenoBeyecknx LLEeHHOCTEN

Matepuans

EmarogHuk

2008
MOCKBA
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