Thaea 3.

MATEPHAJIbHBIN MUP — ITPOSABJAEHHOE COCTOSIHUE
SHEPI'ETUYECKOI'O MUPA

Mup, 6 Komopom mbl HCUBEM, TUUULL MCHOBEHUE

Ileped mupom, komopuwiii 6 Hac.

U kaoicovlil dcusém moabko 8 C60EM 8peMeHl,

Ho napannenvno ¢ Opyeumu, 6 pasHulX ompe3Kax ux
e8pemen.

§1. CnekTpouBeTHbIE TeYeHNsI BPEeMEH IHEPreTH4ecKoro Mupa

B oroii maBe Oymer mpeacTaBieHa KOHIEMIHMS MUpPOYCTPOHCTBA, B MPHHIMIE OTIAYAIOMIAACS OT
COBPEMCHHOM, CTaBsIIe BO DJaBy yIla MarepualbHBI Mup. B  “HOBOI” KOHIENIIMU IJIABHBIM
JIEHCTBYIOIIMM JIMIIOM OyJeT HeMaTephalbHBIN (dHepreTndyeckuiil) mMup. KaBpluku 3mech 03HA4YarOT, YTO
“HOBOE” — 93TO MPOCTO XOpomio 3abbiToe “crapoe”. JIeHCTBUTENBHO, B HACTOSIIWH IIEPHO BpEMEHU
(Y4acTOK rajakTHUECKOTO MapIIpyTa IUIaHEeThl) COBPEMEHHAasI HayKa CTOMT Ha CTPOTO0 MaTepUaIMCTHYECKOU
wiaropme. Martepuanmsm (OT JJATUHCKOTO materialis — BENIECTBEHHBIN) — (HUII0COPCKOE MUPOBO33PEHUE,
B COOTBETCTBHH C KOTOPBIM Marephs Kak OOBEKTHBHAs PEATbHOCTH SIBIISIETCS TMEPBUYHBIM (IIPHUYNHON) B
ctepe ObITHS, a HaeanbHOE (TIOHSTHE, BOJIS, COHAHUE, ...) BTOPHYHO, T. €. IIPEICTABISAET COOON CIICACTBHE.
[ MarepuaiMcTOB pealibHa TONBKO MaTepHst (Bce NMpenMeThl M sBJICHUS 0Opa3oBaHbl Marepuei), a
uaea’sbHOE (BKJIIOYass CO3HAHUE) — 3TO MNPOLECCHl B3aUMOJACHCTBUS MaTepUallbHBIX TNl U SIBJICHUH.
CkazaHHOE pactpOCTPaHAETCs Ha BECh MaTepHAIbHBIA MU, BKIIIOUAs Y€JIOBEYECKOE OOIECTBO U OTACIBHBIX
moniedl. MarepuanucTel YTBEP)KAAIOT, YTO CO3HAHHWE €CTh OTpakEHHE MarepuajbHoro mupa. TepmuH
“marepuanusm’ 06611 BBeAEH [ oTdpraom JlelibHnIIeM, CYMTaBITUM CBOUM TMPEAIIECTBEHHUKOM JITUKYypa.

Uneamnsm (mpeBHerpedeckuii — 10€0, JaTWHCKUN — idealis) — o0Oo3HadaeT psaa ¢uimocodcekux
KOHLIEMIINH, B OCHOBE KOTOPBIX JIEKUT YTBEP)KJACHHE O MEPBUYHOCTH HJieaia (yXOBHOTO) MO OTHOLIEHUIO K
MarepuanbHoMy. [yl MaTepuanucToB pealibHa TOJNBKO Marepusi (Bce MpEIMETHl M SIBICHHS OOpa30oBaHBI
Marepueii), a uaeambHOe (BKIFOYAs CO3HAHHE) — O3TO TMPOLECCH B3aWMOACHCTBUS MaTepHANBHBIX TEN H
apreHnid. Takke CyImecTBYeT MHOXKECTBO (IIIOCO(PCKUX KOHIENINH, B OCHOBE KOTOPBIX JIEKHUT
YTBEP)KACHUE O TIEPBUYHOCTH MAEaJIBHOIO (JyXOBHOIO) MO OTHOIIEHHIO K MaTepuaibHoMy. IIpencraBurenu
9TOTO HANpaBIECHUS CUUTAIOT, YTO CO3HAHHE NEPBUYHO, a MaTepusi BTOPUYHA: MaTepUalbHBI MHUpP €CTb
oTpaxxeHue mupa wuuei. OcHOBHOH Bompoc (mmocoduu — mpobiieMa OTHOIMIECHUSI CO3HAHWS K MaTepuH,
MBbIIUIeHsT K ObiTHIO, Ayxa K [Ipupome. OH BbIpaxkaeTcs B opMe: “dTO MEPBUYHO, AYX HIM Marepus?”’
WntepecHo 3ameruth, urto B Cpennue Beka, A0 Omnoxu Bospoxaenus, naeannsMm [lnarona HaspiBancs
peanuzmom. ITO O3HAYAET, UTO 10 DMOXU BO3pokIeHUs naeannsM CIyKUl CUCTEMON OIMMCaHus MUpa UIei
KakK peanbHOro Mupa. Torna ske mpoIBeTaId acTPOJIOTHS M allXUMHUS, OCHOBAaHHBIE HA MHBIX MPUHIUIAX, YEM
COBpeMeHHas Cyrybo MarepuanucThdeckas Hayka. M3 cka3aHHOTO BOBCE HE CJEAyeT, 4TO HaM HaJo
00paTUTHCS K aCTPOJIOTHUH M allXUMHHU B TOM BHUE, B KOTOPOM OHH CYIIIECTBOBaNM paHee. Ho Obu10 OBI O4eHb
TUTOOTBOPHO IS TYYIIETO MMOHUMAaHUS COBPEMEHHON KapTUHBI MHPa BKITIOUYUTH B HEE HEKOTOPHIC ITOHSTHS,
KOTOpBIE UCIIOIB30BAIUCH PAHEE KUBYIIUMHU HCCIIEA0BaTENAMU. Beap KaKI0My IepHOAY BPEMEHH MPHUCYINA
CBOSI CHCTEMa OIMCAHMs OKPYXArOIIEero MUpPa, KOTOpas peaqnu3yeTcsl B MOHATHUAX, NPUHATHIX UMEHHO B TO
BpeMs, M CBOH s3BIK. M HE ciiemyeT AyMaTh CBBICOKA, UTO paHee YKUBITHE JIFOAW OBLUTH “TEMHBIMHU, TaK KakK
He obOnamanu To¥ mHGopMarmeir o Mupe, KOTOpoi BiageeM Mbl. He CTOMT Takke MBITaThCS OYKBAJIBHO
pacudpoBEIBaTh HEKOTOPBIE MOJIOKEHHU KapTUH Mupa, CO3AaHHBIX B pa3HbIe MEPHO/BI JaBHO MPOIICAIINX
snox. Jlydiie Bcero mocraparbCsi BOWTH B CUCTEMY BOCHPHSTHS TeX JIIOACH M HAUTH KakKue-TUOO CBSI3M C
COBPEMEHHBIMH METOAAMHU OIMHUCAHUS MUpPa. B pe3ynbrare Mbpl CMOXKEM MOCTPOHUTH MOCTHI, CBSI3bIBAIOIINE
Hac C MPOUUIBIM M HampaBieHHble B Oyaymiee. Benp Oymymiee u mpomnmioe — ABa 3€pKajbHBIX 10
OTHOIIIEHUIO JIPYT K IPYTY MPOCTPAHCTBA: TOJHKO MPOCTPAHCTBO MPOIILIOT0, BKIFOYAIOIIEE BCE MPOIIEIIIe
MPOCTPAHCTBA, HAXOAWTCS B MPOINNIOM YYacTKe TaJaKTHYECKOTO TPONIETa TUTAHETHI, a TMPOCTPAHCTBO
Oynymero HaxoauTcs Brepean. CkazaHHOE BOBCE HE O3HAUAET, YTO BCE COOBITHS MPOLLIOTO MPOU3OUIYT B
Oynymem. CxoxecTb COOBITHH B ONpelesIEHHbBIE MOMEHTHI BpeMeHH OOYCIIOBIICHa DHEPreTUKOH YYacTKOB
MposéTa IUTaHeTHl B ['alakThke: MOXOKHE YCIOBHS CO3MaAyT B OyaymIeM COOBITHS, TIOXOXKHE Ha MMEBIINE
MECTO B TIPOIILIIOM.

HeobOxonuMocTh 0OpaTuThcss K HOBOW KoHUenuuu Bpemenum oOycioBmeHa TeM, uro B XX Beke



MOSABUJINCH MccienoBaTend BceneHHoM, pe3ynbTaThl HaOMIONEHUI KOTOPBIX HE YKJIaAbIBAIOTCS B pPaMKH
COBpEMEHHON HayKH. A TONydeHHbIE HMH JaHHBIC TPEICTABISIOTCS YIEHBIM HACTOJNBKO HEOOBIYHBIMH, UTO
BBI3BIBAIOT Y HUX JKEJIaHWE JIN00 CXOMY OTBEPTHYTHh HOBBIE PE3YibTaThl, THOO YIOPHO “‘HE 3aMedaTs’ uX. B
I'maBe 1 moapoOHO paccKa3bIBAIOCH O BO3MOKHOCTH PETHCTPUPOBATH MCTUHHBIC TMOJOXKEHHs 3BE3N, T. €.
(akTHYEeCKH yCTaHaBIMBaTh MTHOBEHHYIO CBsI3b HaOmiomarens ¢ HaOlonaeMbIM YOalEHHBIM OOBEKTOM,
obnapyxennyo KozpipeBbiM [4, 5]. Mop030BBIM OBLTH YCTAHOBJICHBI B3aMIMOCBI3M MEXIY COCTOSHHUEM
3eMHOU atMoC(hepsl B ONPeNeIEHHONM MECTHOCTH M BEpXHEH KyJIbMUHAIINCH TaIAKTHYECKUX MCTOYHUKOB B
co3Besauu Kumst [10]. Oxcmepumentst [llHons, HampaBieHHbIE BHa4alle Ha YHUCTO OHOJIOTHYECKUC
WCCIICIOBAHUS PA3IUYHBIX CTPYKTYP, IPUBEIH K OTKPHITHIO (PPaKTAIBHOCTH BPEMEHH HA MHTEPBAJIaX 000N
mmmrensHOCTH [15]. Ilpm atom B mccmenmoBanusix MopozoBa u IllHomg ObuM yCTaHOBJIEHO, YTO IIPH
UCIIOJIb30BaHUM CHCTEM COJTHEYHOTO M 3BE3HOTO BPEMEHH PEe3YJIbTaThl aHAJIOTUYHEL T. €. (JOPMBI TpauKOB
(Mopo3zoB) u ructorpamm (IIIHomp) B 00omMx ciydasx OBUIM CXOXKMMH, HO CMEIICHBI BO BpPeMEHU Ha 4
MUHYTHL. JTO HEYAUBUTEIHHO, TaK KaK OJHMA M T€ K€ MPOIECCH MCCIENOBAIUCH: 1) B CUCTEMEe OTCYETa,
CBSI3aHHOM C HETIOJBM)KHOW MO OTHOIICHHUIO K HEOECHOM chepe TOUKOH BECEHHETO PaBHOJCHCTBUS (3BE3THOE
Bpemsi); 2) ¢ CoHIleM, IBHKYIIMMCS 110 HeOeCHOH cepe BIOJIb SKIUNTHKH (COHEUHOE BpeMsl). 3BE3IHbBIC
CYTKH KOPOYE COJIHEYHBIX Ha 4 MHUHYTBI, TaK KaK BCJICACTBUE CYTOUHOI'O BPALIEHUS IUIAHETHI COJIHEUHBIN
JIUCK TIepeMeInaeTcs 1mo HeOy B HallpaBIIEHUH, TPOTHBOIIOJIOKHOM CYTOYHOMY BpaIlleHNI0 HeOeCHOH cepsl.

KnroueByro ponb B mpoOiieme moHUMaHus npupoasl Bpemenu urpatot sxcniepuments! LHons [15]. u3
KOTOPBIX CJIEAYET, UTO Pa3lIMUHBIX MPOLECCOB Ha IUIAHETE OMPEIENAETCS TOJIBKO MECTOM M BPEMEHHBIM
WHTEpPBAJIOM, B TEUEHHE KOTOPOTO MPOU3BOMATCS W3MepeHus. Ilomywaercs, 4To pa3iudHBIE IMPOLECCHI,
MIPOUCXOASIINE OAHOBPEMEHHO B KaKOM-TO MECTE€ Ha IUIAHETE, IOJIHOCTHIO OIPENENSIOTCA CTPYKTYpOU
Bpemenu B 1aHHON MECTHOCTH. DTO O3HA4YaeT, YTO UIMEHHO Bpemst onpenensieT Xoa pa3iIudHbIX MPOLIECCOB,
T. €. BEPEHUIy COOBITH, CIEIYIOIIUX OJHO 3a JAPYIrMM B ONpEAeNEHHON MocleaoBareIbHOCTH. B
JanbHEWIIeM pedb MOWIET HWMeHHO o BpemeHnm kak o0 HemarepuaabHOW OHEpPruM, CO3JaroIIen
MarepuanbHbli Mup. Ho ecnu BpeMs OTHOCHMTCS K HEMarepuallbHOMY MHUPY, 3TO O3HA4yaeT 3aMEHy
(¢yHIaMeHTa, Ha KOTOPOM CTOWT BCS COBpPEMEHHas Hayka. VHBIME clIOBaMH, BO TJaBy yIJia CIEAyeT
MMOCTaBUTHh HEMaTepUANbHBIN (JHEPreTHIeCKnui) MUp, T. €. BHOBb BCTAaTh Ha Haamopmy udeanuzma, Kax
9TO yKe ObIBasio B ompeaenéHHble (BpemeHem) mepuonsl. DTo 03Ha4yaeT, YTO Ha MEpPBOM MecTe Oyner
HeMaTepHalibHOE (IyXOBHOE) HAayaJlo, K KOTOPOMY OTHOCHTCS M YeJIOBEYEeCKOe CO3HaHUE, Ha BTOPOM — BECh
MaTepUAJIbHBII MHp Kak MaTepuajbHOE IPOsBIEHUE IyXOBHOro Hawana. llpu TakoM mnoaxoze Bce
JIOCTIKEHHS COBPEMEHHOM Hayku ocTtaHytcs. lIpocTo HEe Hamo OymeT oTOpachIBaTh WM HTHOPHPOBATH BCE,
YTO HE HaXOJUT AOJLKHOTO OOBSCHEHHUS B paMKax CJIOKUBIINXCS TpencTaBieHuil. Beap yenoBeueckuii pazym
HE B CWJIaX OXBATUTH BCIO MH()OPMALMIO 00 OKPYKaloIleM MHUpPE, KOTOpas HENPEPhIBHO NMPHUXOIUT K HaM C
COJTHEYHBIM CBETOM, BETPOM, C MOTPSCAIOIINMU KapTHHAMH 3BE3AHOTO HEOa, ¢ BUAAMHU JAIEKUX OOBEKTOB,
KOTOpbIE MO)KHO HaOJIIOIaTh TOJNILKO C IOMOIIBIO TEJIECKOIIOB, ... B o0mieM, Bc€, 4To OBLIO, OCTAHETCs MpH
Hac, HO MIPHU 3TOM OTKPOETCS MHOTO IPUHLIUIIAAIEHO HOBOTO.

B »stoM maparpade pacckaszpiBaeTcs O CTPYKType HEMAaTepHajIbHOTO (SHEPreTHYECKOTO) MHpa,
MIPOSIBIIEHHOE (MaTepHalM30BaHHOE) COCTOSHHE KOTOPOTO MBI BOCIPHUHHMAaeM Kak ‘“‘pealbHbIi Mup”, WIH
Mup JKusoii JKuznu. Ha coBpeMeHHOM »dTame SBOJIONMU Ui (OPMAIBHOTO OMHCAHUS CTPYKTYPHI
HeMaTepHaIbHOro BpeMenn Hanbosiee moaxoasT GppakTaisl' — caMonog00HbIe CTPYKTYPBI, IPUMEHSIEMBIE B
Matemaruke [16]. Ilpu 3ToM HY)XKHO TOHHMATh, YTO (pakTajdbHas TeOMETPHUS TMPEACTABIIET COOOH BCETro
JUIIb “HUITY BOCHPHSATHA’, NMPHUHATYIO Ha JaHHOM YYacTKe TrajakTHYeckoro mnponéra miuaHetsl. C eé
MTOMOIIBI0O MOKHO JTOBOJIBHO CXEMaTH4YHO NPEACTaBUTh MHOTOMEPHOCTh KaK MHOXKECTBO pa3HOpPa3MEpPHBIX
¢parmenToB ¢pakrana. Ho He ciemyer muTaTh WILTIO3WH Ha TEMY O TOM, 4TO ()pakTagpHas MareMaTuka, B
KOTOpOW TIPUCYTCTBYET TIOHATHE JPOOHOI pa3sMEepHOCTH, IMIO3BOJUT JENarb TOYHBIE PacUEThI
NPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP MHOTOMEPHOCTH IOJOOHO TOMY, Kak 3To aenaercss B OOmei
Teopun OTHOCHUTENFHOCTH C TIOMOIIBI0 PUMaHOBOW reomeTpun. Ha camom nmene, dpakranbl B MateMaTuke
— 3TO TPOCTPAHCTBEHHBIE MPOEKIMH PA3IUYHBIX pPACIpEAeTeHUl, MOTUUHSAIONUMCS ONpPeAeIEHHBIM
3aKOHOMEPHOCTSIM, KOTOPBIE B HEKOTOPBIX CIIydasX OMUCHIBAIOTCS MareMarhHueckumu (opmynamu. OnHaKo
HE BCSAKYIO CTPYKTYPY MOXHO OMFHCaTh MareMaTndeckd. [loaToMy dpakramsl B MaTeMaTuke yIIOMHHAIOTCS
JUIIb KaK MpUMep MPUMEHEHUSI MaTeMaTHKU JJIsl ONMHUCaHUs QOpPM HEKOTOPBIX MPHPOIHBIX CTPYKTYp. Llens
KHUTH — TMOJOHTH KaK MOXKHO OJNIbKe K IMOHMMAHUIO 3aKOHOB, KOTOPBIM TMOMYMHSIIOTCS HPUPOTHBIE
CTPYKTYpPbl. A OHM HE TOJNBKO 3aHMMAIOT MECTO B MpPOCTPAHCTBE, HO U DPA3BUBAIOTCS BO BPEMEHH,
MOMYMHSACH €ro 3akoHaM. B manpHelmeM pedb MOHAET O (QpakTalbHOH CTpyKType Bpemenu

1 bBesycnoBHO, cTpykTypa BpemeHu Hem3MepuMO cIOXHee, U cpaBHEHHE e€ ¢ (paKTaabHOI SABISETCS YIPOIIECHUEM.
Tem He MEHee OHO HCIIONB3YETCS 34€Ch, TaK KaK B HacTosIlee BpeMs (pakTaibHas MaTeMaTHKa — HauOoiee
MOAXOMSIIAsA Hay4Has 6a3a IJIsl TIOHUMAaHHs CTPYKTYPBI BPEMEHH, a, CIIE0BATEIbHO, U SHEPTETUIECKOTO MHpa.



BeckoneuHoCTH®, ()parMeHTHI KOTOPOTO MAaTEPHATIM3YIOTCS B HAIIEM MHpPE B BHJIIE KOCMHYECKHX CTPYKTYP
pasHoro macmra0a, TakKe NPeACTaBIAIOMNX co00H (pakTayibl. DKCIEPUMEHTAIBLHONH OCHOBOW AJISi TAKOTO
MOJX0a cyXat ucciemoBanus [lIHoneM TedeHus coBepIeHHO pa3HbIX mporeccos ([masa 1, §5), koTopsie B
KOHEYHOM HTOTE BBUIMJIMCH B UCCIIEJOBAHHE CTPYKTYPBI caMOro BpeMeHun kak Ha MajibIX, TaK U Ha OOJBLIMX
uHTepBanax. [Ipu 3TOM OKa3ajgoCh, YTO XOXI pa3HBIX MPOLECCOB HA HMHTEpBaNax JO00HW AIUTEIBHOCTU
MOJTHOCTBIO ONPENENSETCS CTPYKTYPOH ITHX HMHTEPBAjIOB B JAHHOM MECTE€ B JAHHBIH MOMEHT BPEMEHM.
Ilockonmbky HeT (U3NYECKOH BO3MOXKHOCTH TPOBECTH TOMOOHBIE HCCIENOBaHUS s Oojee
MIPONOIIKUTEIBHBIX HHTEPBAJIOB, COM3MEPHMBIX C BPEMEHEM JKHU3HH KOCMHYECKHX CTPYKTYp pa3HOTrO
Macuirada, ocTaéresl PEeanoIokKuTh, 4To Bpems beckoneunoctu™® obnagaer ¢paxranbHOil CTPYKTYpOH, e
KaXbIH €€ (hparMeHT MpecTaBiIseT co00i BpeMs KHU3HH KaKOH-HUOYIb CTPYKTYPHOH €IMHUIIBI — OT aroMa
1o camoii Beenennoii. Kaxxnas ctpykrypa, ¢ OJHOIM CTOPOHBI, COCTOHUT U3 O0Jiee MENKHUX CTPYKTY, C APYyron
— caMa SBJISIETCSl YacThlo Oojiee KpYMHOH CTPYKTYphl. B cuimy ¢pakTanbHOCTH, Bce (parMeHThl KaKIOH
CTPYKTYpPBI (4acTH Tejla U UX COCTaBJIIOIINE) AOJDKHBI B3aUMOAEHCTBOBATH MEXIY COOOM: B MPOTHBHOM
ClTydae TeJIo He CMOXKET CYIIECTBOBATh Kak 1enoe. BzanmoaelcTBrue — 3T0 0OMEH SHEPTHIMHU.

[ockonbKy Kaxnablid QpakTain OSCKOHEYEH MO CBOEH HpUpPOIE, TO B3aUMOACHCTBHS OECKOHEYHOTO
KOJIMYEeCTBA IBETHBIX ()PAKTAIOB U €CTh BECKOHEYHOCTh B AWHAMUKE, T. €. Beunocts Bo Bpemenu u B
IIpoctpanctBe. UHTynTHBHO BeuHnoctb Bo Bpemenn u B IIpocTpaHCcTBE MOXHO MpPEJACTAaBUTh Kak
HETPEPBIBHOCTh CYIIECTBOBAHHUS HEKOH CTPYKTYphl, B KOTOpOH OECKOHEYHO OOJIbIIOE MEPEXOAUT B
0ecKoHEUHO MaJioe, 1 Ha00OpOT. DTa CTPYKTypa H300pakaeTcsi H3BECTHBIM CHUMBOJIOM OECKOHEYHOCTH — 00,
OueBUaHO, YTO IS TOJACPKAHUS BEYHOW >KM3HU TaKOH CTPYKTYpHl TpeOyeTcsi OSCKOHEYHO OOJbIIoe
KonmudecTBO DHepruu. llosTromy BedHOCTHP MOXXHO TIpeNCTaBUTH B BHie Hekoro “Beunoro [surarens”,
SHEPrusl KOTOPOTO MOCTOSHHO MEPEXOOUT M3 OAHOM (opmbl B Apyryro. B marepuanbHOM Mupe Takoe
HEBO3MOXXHO, HMOO paHO WM TO3IHO BCA SHEPrHs M3pacXonyeTcsl Ha IOLAEP)KaHHE IPOLECCOB
MaTepHallbHOTO MHpa, KOTOPHIE YIPOMIEHHO MOXHO CBECTH K JABIDKEHHMSIM MeENpYalIliuX YacTHII,
COCTAaBJISIOUINX pa3Hble MaTepualbHble cpelbl (KBaHTHI ATHX cpen). be3 BHelHel MOANMUTKY SHepruen Bce
IOBIDKCHHS KOTZHA-HUOYAb NPEKpaTSTCsi, B YAaCTHOCTH, H3-332 IPEONOJCHUS IBIKYIIUMHCS YacTULAMU
COIIPOTUBJICHHUS] CpPEeA: NPOCTEHIIMH IMpUMEp — TPEHUE IPH MEXaHW4eCKOM MABMXeHuH. OOHAKO eciH
WCTOYHHMK SHEPTHM HAXOAWTCS BHE MaTepHaIbHOTO MHUpA, TO OH OYIET @euHe MUTaTh 3TOW DHEPruel Bech
MaTepHalbHBIA MHp. TaKuM HeucueprnaeMblM UCTOUHUKOM SIBIISIETCS IHepzemuuecKuil (HemamepuaibHblil)
mup*. ]I IpocTOTH €T0 MOYKHO NPENCTaBUTh Kak MHOromepHoe IlpoctpancTBo, cocrosmiee u3 Bpemenu,
BKJTIOYAIONIETO OECKOHEYHOE MHOXKECTBO BPEMEH BCEX COCTABISIONIMX €r0 CTPYKTYp — OT OECKOHEYHO
OompmMx A0 OECKOHEYHO MaJbiX. Bce CTpykTypbl OOMEHHBAIOTCS BpEMEHaMH, T. €. COBEpLIAIOT
SHEProoOMEHbI MEXIY SHEPreTHUYECKUM MHUPOM M MaTepHajbHBIM MHUDPOM, HPUYEM 6ce IHEp200OMeHbl
HAUUHAIOMCA UMEHHO C IHEPZEMUYECKO20 MUPA.

HTak, OCHOBHBIM JCHCTBYIOIIUM JIMIIOM 3TOH KHUTH fABJsIeTCS BpeMs™ — HencueprnaeMblii HCTOUHUK
Oneprun, Oepymuii cBo€ Hayano B beckoHeuHocTH. Bpemst OTHOCHTCS K  DHEPreTHYECKOMY
(memarepuanbHOMY) MHpY: Bpems u ectp Oneprus — “XKupas Bonma” BeckoHeuHocTH, mutaromas Bce eé
ypoBHH, a beckoHeuHocTs — 3T0 MHOrOoMepHOCT, Bpemenn. Bpemsi u [IpocTpaHCTBO* HEOTIENUMBIL:
Bpema evipasyicaem cocmoanue nodsudxcnocmu Ilpocmpancmea. OtcyrcTBue BpemeHM HCKIIOUEHO
3axoHoM CoxpaHeHHs DHEPruM, KOTOPBIH OTKPHIBAIM M OyIyT OTKpBIBaTh MCCIIENOBAaTENIN Pa3HbIX 30X B
pasHBIX HE CBSI3aHHBIX APYT C APYIOM LHBHIM3ALMAX, OTHOCAIIMXCS K OJHOMY TaJaKTHYECKOMY Y4acTKy
pasButus. Ha panHom »stame nmBuimsanuu 3akoH CoxpaHeHus OHepruu copMynupoBasi Muxamn
JlomonocoB (1711-1765), a Jlrogeur ®epaunann lenpmronsr (1821-1894) BmepBble MareMaTH4YeCKH
000CHOBaJI BCEOOITHOCTh 3TOTO 3aKOHA. BpeMs MOXHO Ha3Barh “KMBBIM~, TaK KaK MMEHHO €ro dHEpTHs
IIUTAET BCE CTPYKTYpPhl MarepualbHOIO MHpa — OT MeJpdaiiieil yacTuubsl Jo camoid Bceenennoil. Benp
JKHU3Hb U €CThb 0CO3HAHUeE, T. €. padOTa CO3HAHMS, B PE3yNIbTaTe KOTOPOH Kax1asi CTPYKTypa B TOH WIJIM WHOH
Mepe OLymaeT ceOs dYacThbl0 OKPYXKAIOLIETO MPOCTPAHCTBA, BKIIOYAIOLIETO MHOXECTBO JPYTHX
pazHoMacITaOHBIX  CTpyKTyp. Co3HaHME Kaxdoil CTPYKTypbl — 3TO JuWama3oH BuOpamuii eé
SHEPreTUYEeCKOro Teja (ayphl), M y KaKJOHW CTPYKTYpPbI OH CBOH.

Bpems coznano NoToku pa3muYHbIX MaT€pHaIbHBIX JCHCTBHIA:

a) BHUXpeBble 00pa30BaHUS Ha CYOIIEKTPOHHOM YpOBHE, Ha3bIBa€Mble B COBPEMEHHOW Hayke
JacTULIAMU;

0) aroMHBIE CTPYKTYphl MaTe€pHalbHOTO MHpa, MPEACTABISIONINE COOOH MHOTOCIOKHBIE BHXPEBBIC
IIOTOKH IIPU UX IHEPrOOOMEHAX;

B) MOJIEKYJISIDHBIE CTPYKTYPHI Kak emIé 0oJiee CI0KHBIE MePeryIeTeHNs] BUXPEBBIX MIOTOKOB; ...

OHeprus 3TUX BUXPEW HAaXOOUTCS B HEMaTepHAJbHOM BPEMEHHM, @ B MaT€pHaIbHOM MHPE MPOSIBISET
cebsl Kak Lesoe, HO 3TO 1IeJI0€ €CTh YacTh Yero-iudo B pa3HbIX ydacTKax mpocTpaHcTBa. Hampumep, BeTka



€CTh YacTh JepeBa — EIUWHUIIBI PACTUTEIHFHOTO MUpA IUIAHETHI; MJJaHeTa — 4YacTh npocTpaHcTBa ColHIA,
KOTOpOE, B CBOIO OYepellb, — YacTh MPOCTpaHCTBa | amakTuky,... Takum oOpa3oM, BeTKa — 4acTh JIepeBa,
rutanetsl, ConHIa, [anmakTuky,... Bce MarepuanbHble CTPYKTYPHI (3BE3/BI, IDIAHETHI, KOMETEL,...) COCTOST U3
BHUXPEBbIX IIOTOKOB HEPTETUYECKOTO MHUpPa, KOTOPhIE COBpEMEHHAsI HayKa paccMaTpUBaeT Kak MaTepHajbHbIe
BUXpEBbIE 00pa30BaHMA™ (YAaCTHLBI, AaTOMBI, MOJEKYINbL,...). COIMacHO COBPEMEHHOI HayKe, BUXPEBBHIE
o0paszoBaHus (YaCTHUITBI, aTOMBI, ...) CYIIECTBYIOT BEYHO B bBECKOHEUHOCTH, a WX BapHallH CTPOTO
CKOHCTpyHpOBaHbl. JKEcTKas MpuBA3Ka MaTepraIbHBIX 00BEKTOB C COOTBETCTBYIOIIEH reoMeTpreil 00hEMOB
K y4acTKaM MaTepuallbHOrO MPOCTPAHCTBA MOCTPOSHA HAa BPEMEHU SHEprooOMeHa (SHepreTHUecKuil Mup*):
3aKOHYMTCSl BpPEeMsSI dHEProoOMeHa* — ¥ JaHHOTO MaTepUaIbHOTO OOBEKTa B 3TOM MecTe He OyneT (ero
BpeMs B MarepuagbHOM Mupe* 3akoHumrtcs). MHBIMH cioBamH, KECTKOCTh MPHUBI3KA 0O0yCIOBICHA
YCIIOBUSIMH TIpOJ€Ta Tela B JAaHHOM MECTe€ B JaHHBIH MOMEHT BpeMmeHH. M3BecTHblit mpumep: CoiHie
TIPUHAJUICKHT K IIETIOUKe 3BE3, JIeKAIIUX Ha OHOM M3 HEOOJBIINX OTBETBICHUH (pykaB OpHOHA) OT OAHOM
u3 criupanbHBIX BeTBed (pykas llepces), Berxomsimux n3 LlenTpa [anaktuku. B aToM Mecte mpocTpaHCTBO
lamaktuky Bpamaercst BOKpyr e€ Llentpa co cpeaneit ckopoctsio 230 KM/CEK M HANpaBJICHO K CO3BE3AUIO
JleGensi. B 3aBUCHMOCTH OT NEHCTBUSI TPABUTAIIMOHHBIX CHJI B MECTE PACIIOJIOKCHHS 3BE3J, OJHU U3 HUX
BpaInaroTcs ObICTpee, Apyrue — MeUICHHee, IIOATOMY 3BE3/IBI 001aJat0T COOCTBEHHBIMH JIBIKCHHUSMU JIPYT
OTHOCHUTEIBHO npyra. Tak, coocTBeHHas cKopocTh COJNHIIA OTHOCHUTEIHHO OKpYXKAromux 3BE3m paBHa 20
KM/CEK W HampaBlieHa K Touke B co3Be3guu lepkyneca (amekc Connua). Bee mmwxenus B ['anmaktuke
NOMUMHEHBI CBsi3u Bpemenu ¢ IIpocTpaHcTBOM, T. €. cobvimus™ scusnu lanaxmuku uszeecmuvl’ Kax 6
npouiiom, max u é oyoyutem. Ilockonbky ConHile — 9acTh ['amakTUKu, TO BCe COOBITHS IIAHETHI®, B TOM
YHUClie, CynbOBl JIIONEH, U3BECTHHI (npedonpedenenst). Benp cynpba kaxmoro tena (KU3HEHHBIH MyTh B
MarepuansbHOM MHpPE) — 3TO MPOSIBICHHE OECKOHEYHOTrO KOJIMYECTBAa IEPECEKAIOUIMXCS SHEPreTHYECKUX
IIOTOKOB (TeUEHMH BpEeMEH), paclpeleneHne KOTophix B IIpocTpancTBe BpeMeHH® MOMYMHEHO YCIOBUAM
sHeprooOMeHa. Hu oqHO oOpa3oBaHue 1000 (HOpMBI B TPOCTPAHCTBE MOCIICAOBATEIBHBIX MIEPEMEIICHUH B
OIHO# crnmpanu BpemMeHu He MOXET COBEpIINTh COOBITHE paHblle Apyroro. HAYTO HE MOXET HapYIIUThH
xona Bpemenu beckoneunoctu. Bpemsa nnst Bceil BceneHHOW B LenoM OOHO, a AJSl TaNaKTHK U JIPYTHX
3BE3MHBIX 00BEAMHEHUI OHO MMEET CBOW auamna3oHbl. Kaxkmas ramakTtuka o0i1agaeT CBOUM SHEPTeTHYECKAM
TenoM (aypoi), y KOTOpOH CyIIECTBYeT COOCTBEHHBIH HA0Op 4YacTOT JHEPreTHYCCKHX CBs3el,
XapAKTEpU3YIOIUNA U OTIMYAKOIUNA OT APYruX UMEHHO e€. DOopMbl 3BE3J, 3BE3AHBIX CKOIUIEHUH U T. I.
MPEICTABISIOT COOON MaTepHaIN30BaHHBIE COCTOSIHHUS YHEPTETHIECKOTO MUPA.

[onstre “IIpocTpaHcTBO™* BCernma CBA3aHO C KOHKPETHBIM OOBEKTOM: MPOCTPAHCTBO BceneHHOM,
MIPOCTPAHCTBO TaJIAKTUKH, MPOCTPAHCTBO YEIOBEKa, NMPOCTPAHCTBO aroMa M T. A. Beskoe mpocTpaHcTBO
3all0JJHEHO ODHEPruei, TOYHee, OHO COCTOMT M3 JHEpruu. JHEeprus — 3TO OECKOHEYHOE KOJIUYECTBO
Pa3ITUYHBIX MTOTOKOB (TEUEHWH) BpeMEH, MPEACTABIIONNX COO0H COBOKYITHOCTh M3ITYUCHHUN C Pa3IMIHBIMHU
yactoramu (BUOpammsMu) U oOpasywoiux Enunoe Bpems. UnbiMu croBamu, Bpems — xapakrtepuctuka
COCTOSIHHS TIOABIDKHOCTH DHEpreThueckux motokoB (DHeprum). Tak kxak Bc€ [IpoctpancTBo BcemenHnoi
3aronHeHo JHeprueit, To [IpocTpancTBo m Bpemsi Hepa3peIBHO CBsi3aHBI Mexny coboit: Ilpocmpancmeo
Bcenennoit cocmoum u3z Bpemenu Bcenennoni. Uepe3 kaxayro TOUKy BceneHHONW B KaKJblii MOMEHT
NPOXOIUT B Pa3IMYHBIX HAMpPABICHUSIX MHOXECTBO SHEPreTHMYECKHX IOTOKOB, OONAJAIOMIUX Pa3HBIMU
CKOpOCTSIMU. BpaimeHue 3THX TOTOKOB CO3MaéT euxpeesvle o00Opazoeanus (CTYIICHUS), COCTOSIINE W3
MIEPECEUCHNH DJHEPreTHUECKNX CIOoEB*, BHOPHUPYIOMUX C pasHBIMH dYacToTamu. Kaxmod dacTtore
COOTBETCTBYET CBOW LBET* (3HEpromnBer®) mogoOHO TOMY, KaK ONTHYECKUI AMAna3oH 3IEKTPOMAarHUTHOTO
U3IYyYEHHUs] COCTOMT M3 ceMuU OCHOGHBIX Usemog (monos) cnekmpa. HazBaHus 3TUX 3HEPrOLBETOB
COBMAAIOT (YCIOBHO) C OOMIENPUHATHIMU Ha3BaHUAMU OCHOBHBIX I[BETOB 3JIEKTPOMATHUTHOTO CIEKTpa, HO
TAaKOBBIMH HE SIBJISIIOTCS, TAK KaK OTHOCSITCS K SHEPreTHYECKOMY (HeMaTepruaIbHOMY) MUPY.

@paxran “Bcenennas” — ofHa U3 CTPYKTYpHBIX equHul beckoHeunoctu. B cuny ¢pakransHOCTH,
KaK1asi BCEJICHHAs! €CTh Hepa3phIBHAs 4acTh IPYrol BCEJIEHHOM, a Ta — TpeThel, U T. A. 10 beckoHeuHoCTH.
ITpu 5TOM (pakTanbl SABISIOTCS [BETHHIMH, & SHEPrOOOMEHBI MEXIy HUMH IMPEICTABISIOT OO0l OOMEHEI
I[BETOBBIMM TIOTOKaMHU, IJe “IBET * — DJHEPreTHUecKas XapaKTepPUCTHUKA, MO CYTH HE CBsA3aHHAsA C
ONTHUYECKUM JIMAlla30HOM OAJIEKTPOMArHUTHOTO W3JIy4EHHUs, HO BBEIAEHHAs 3[e€Chb nO ananouu. Meton
aHaioruii Oy/eT HWCIOIB30BATHCS W B JallbHEHIIEM, YTO IO3BOJUT JIeTYe OPHUEHTHPOBATHCS B IIOTOKE
TIOHSATHUH, SIBIISIONUXCS “HOBBIMU™ Ha HAIIeM 3Tare 3BOJONMU. Ha camoM jene oHU MpeacTaBisiioT co0o0it
“crapple” ¢parmentsl Enunoro 3HaHUs, KOTOPBIM 0ONajainy pasyMHBIE CYyIIECTBA, KHBIIWE HAa Hallel
IJIaHeTe Ha 3ape e€ CyIeCTBOBAaHUA. DTH (PparMeHTHI MO)KHO CPaBHUTH C “KaMHIMH’, KOTOpPBIe camMo Bpems

2 CIi0BO “U3BECTHBI” 03HAYACT X HPEOONPEOeIEHHOCHb KaK B MIPOIILJIOM, TaK U B OyAYIIEM.
3 MmuoromepHoe IIpocrpancTtBo Bpemenn mmmercs 6e3 nedrca B OTIMYHME OT MPOCTpaHCTBa-BpeMeHH OOmieit
Teopuu OTHOCHTEIBHOCTH, TI€ BPEMs OZHOMEPHO, a IPOCTPAHCTBO SBJIAETCS TPEXMEPHBIM.



pa3dpocayio B pa3HbIX ydacTkax cBoero IIpocrpaHcTBa. A Teneph NMpPHILIA MMOpa 3TU “KaMHHU~ COOparh U
MOCTPOUTD C UX IMOMOIBI0 HAAEKHBIN (QYHIAMEHT, KOTOPBIH MO3BOJINT U HaM, U TOCIEAYIOIINM ITOKOJICHUAM
JrONeH UCKaTh U1 ceOsl HOBBIC ITyTH Pa3BUTHA B IIOCTOSIHHO M3MEHSIOLIEMCS MUPE.

Best Beenennast oOnajjaer 3Heprueii HemarepuajibHOrO MUPa, KOTOPBIA COCTOUT U3 CHEKMPAAbHO20
npocmpancmea beckoneunocmu*®, xotopeiii M ectb ¢pakran “beckoneuHocTh”. IlOCKONBKY KaskIbIit
¢paxran cocrout u3 (parMeHToB TOM Ke (HOpMBI‘, B JaNbHEHIIEM B TEX CIy4asx, KOTJa pedb MONAET O
KOHKPETHBIX MPOCTPAHCTBAX, CBS3aHHBIX C Pa3IMYHBIMA MaTepHajJbHBIMH TelaMH, OyleM TOBOPHUTH O
CneKmpanbHLIX npocmpancmeax. Ilpu 3ToM crienyeT IOMHHUTD, 4TO Be€ siBisgerca Edunvim. llepememenue
SHEPTUM B CIEKTPAIbHBIX NPOCTPAaHCTBAaX >KECTKO moaunHeHo 3akoHy CoxpaHeHuss OHeprum™
(3HEpreTHYecKuii MUp). DTO 03HAYAET, UYTO “TEKY4EeCTh JIOOOTO CIIEKTPATHLHOTO MPOCTPAHCTBA BHIPAKEHA
y4acTKaMH CIIEKTPOB TeueHWH BpemeHW’: “mycThiX” MECT TaM HET, TaK KaK IOTOKH BPEMEH He
NPEpHIBAIOTCS, a JMLIb HepexonsaT Apyr B npyra. [lockonbKy Bce TedeHHs] BpeMEH KECTKO MOAYMHEHBI
3axony CoxpaHeHuss DHEpPruy, HU OfHO oOpa3oBaHME JTr000H (HOpMBI B MPOCTPAHCTBE IOCIEAOBATEIBHBIX
MepeMelleHnii B OAHOM CHupanu BpeMEHH He MOXET HapyIIUTh IOCIEI0BaTeNbHOCTD IMPEACTOAIINX
COOBITHIA: MO coOblmue, KOMOPOMY RONONHCEHO CEEPUIUMBCA NO3MHCe OpPY2020, HUKO20Q HE CMOMHCem
ceepuumpca panvlie, Maxk Kak ece codvimus npeoonpeoenenvlt 60 Bpemenu. NHpiMu cioBamu, B CHILY
(bpakTaJbHOCTH, B CBEPIIEHMM KaXIOro COOBITHS 3aAeicTBOBaHa BCs BceneHHas: Beob 000N ydacTOk
BPEMEHHU KaKIOH CTPYKTYpbl — 4acTh BpeMeHHU BcenenHoll, koTopoe ecTh 4acTe Bpemenu beckoneunocTu.
Ho nuumo ne mosicem napywiums x00 Bpemenu beckoneunocmu.

Kaxmoe w™arepmanpHoe Temo obnmamaer sHepreTndeckuM TenoMm (aypoi™). CocrosHue aypbl
MaTepHAIFHOTO TeJa BRIPAKEHO CHEKMPAIbHOCMbIO, TIE CIIEKTPhI, OCYIECTBISIONINE YHEPrOOOMEHEI, €CTh
sHepreTudeckuid Mup. Cnekmp* — 3TO SHEprus BUXPEBBIX COCTOSHUM HeMmarepualibHOro Bpemenu,
CBSI3BIBAIOIIMX Pa3fIMuHble OOBEMBI TNPOCTPAHCTB bECKOHEYHOCTH B KAaKOM-TO (11 KOHKPETHOTO
HaOromarens) pacCMaTpUBAaEMOM YyYacTKe TallakKTH4ecKOro MpocTpaHcTBa. CHeKTpaibHOE MPOCTPAHCTBO
beckoHeYHOCTH COCTOUT M3 IUIOTHO MPIIKATHIX APYT K ApYTy TeueHuil crniekTpoB Bpemenu. Kaxnaplil ciektp
UMeET TEOMETPHIO CEUEHHs, COCTOSIIECr0 M3 pasHbIX 3Heprocep, M pa3Hyl0 T'€OMETPUI0 H3THOOB B
HampaBJICHHOCTH. Bes Bceenennas oOnamaeT 2Hepruel HeMaTepHaIbHOTO MHpPa, KOTOPBIA COCTOWT W3
Cnexrpanbubix [IpoctpanctB beckoneunoctu. YmnoTHeHus BpemeHM B TEUEHMSX CIEKTPOB WU B HX
CKpPYUYEHHBIX B JKI'YTHI cheporax U ecTh MaTepHajbHbIi MUp BceneHHol — Mex3BE3HOE MPOCTPAHCTBO,
3BE3/IbI, TAIAKTUKY U T. 1. Becenennas 3amnonHeHa pa3pe:KEHHbIM MEK3BE3JHBIM Ia30M, B KOTOPOM “IUIaBaiOT”
TaJaKTUKHA U 3BE3MBI. DTO Ta3000pa3HOE BEIMIECTBO OONAaeT CIeTyIONIMM CBOWCTBOM: IPH KOHIIEHTPAIUU
SHEPruM B OAHOW ynanéHHOH oOnact BceneHHOM MpOMCXOAUT MIHOBEHHOE Pa3psDKEHHE SHEPTHU B APYTO,
ynanéuHoi ot He obnactu Bceenennoil. B marepuanbHoM Mupe pasHolBeThe 3BE3A BO BceneHHOH kak
€AMHUYHBIX, TaK M TaJaKTUYECKUX, B HEMaTepHATbHOM MHpPE MPEACTABISAIOT COOOW DSHEPreTHYecKue
CTYCTKH, YIUIOTHEHUsT BpemeHH, rhe BpemMs HEMaTepHalbHOTO MHpPa BBIPAKEHO HSHEPrOOOMEHOM B
CHEKTpPaJbHBIX TaJaKTUYeCKHX TeueHHAX. Bpems kak »Heprust mpu “CXOKecTH’ B CIEKTPaTbHBIX
raJJakKTHYECKUX TCUCHUSIX IUIABHO IEPEXOAUT OT OJHOTO y4acTKa TEUCHHUS! OHOTO CIIEKTPa B APYrOM y4acTOK
Jpyroro crekrpa. “CxoxkecTh’ UMEeT MECTO, KOTJia INIOTHOCTh U CKOPOCTh 3HEPrOOOMEHOB OJTHOTO CIIEKTpa
00pa3yloT Ty K€ 4acTOTy BHOpalMii, KaK y JPYroro CHeKTpa, XOTs €ro CKOPOCTh W IUIOTHOCTD SIBISIOTCS
JPYTUMH.

Kaxmerii ¢dparmenr Emunoro CrekrpansHoro IlpoctpaHcTBa becKOHEYHOCTH Takke MPEACTABISAET
co0OH crHekTpanpHOe MpocTpaHcTBO. l[lepemereHnss SHEpTUi B CHEKTPAIBHBIX MPOCTPAHCTBAX JKECTKO
nogunHeHo 3akoHy CoxpaneHuss DHeprum™®. OTa KECTKasg MOAUYMHEHHOCTH O3HAYAET, YTO ““TEKy4ecTh’
MO00T0  CHEKTPaJbHOTO TPOCTPAHCTBA  BBIpAKEHA  yY4acTKaMM TEUEHHH CIEeKTpoB  Bpemenm.
Hemarepunanphoe (Hehu3ndeckoe) ecTh SHEPreTHIEeCcKOe ‘‘MHOTOCIOWHOE” (MHOTOMEPHOE) MPOCTPAHCTBO,
KOKIbIH CI0H (MEPHOCTb) KOTOpOro o0yagaeT COOCTBEHHBIM JHEPreTHYecKHM cocTosiHueM. Kaknoe
SHEPreTHYECKOE COCTOSHHE €CTh MEPHOCTb, OOnajaromas CKOpocTbio Bpemenn u miotHocThio Bpemenu.
Jnsa onucanus MmepHOCTe! (pa3MEpHOCTE) B COBPEMEHHOI HayKe MCIIONIb3YeTCsl KOOPIUHATHBIA METOI.

Bce marepuanbHble Tena, BKIIOUas MaTrepuaigbHOE Telo BceenmeHHo#, 001amaioT »HEPreTUYeCKUMU
tenamu (aypamu). Aypa Bcenennoit (pparmeHTta becKOHEYHOCTH) COCTOHMT W3 CIEKTPAIBHBIX TEUEHHIM
BpeMEH (BUXPEBBIX 00pa30BaHUMU, CO3MAIONINX CHEKTP*), CBA3BIBAIOIINX Pa3IHYHBIE 00BEMBI TPOCTPAHCTB
BcenenHoit B KakoM-TO y4yacTKe IPOCTPAHCTBA, pPacCMaTpPUBAEMOTO0 KOHKPETHBIM HCCIIEOBATEIIEM.
Bapuamnuu 3Tux CHeKTpoB NOTYMHSAIOTCA CTPOIMM 3aKOHOMEPHOCTSIM, COINIACHO KOTOPBIM KaKIBIA THII
CIIEKTpa MPOSBIIETCS B BUJE KOHKPETHON CTPYKTYphl MarepuanbHoro Mupa. CrekrpajibHble IPOCTPAHCTBA

4 Crnenyet NOMHHUTB, YTO pedb 37iech HIET 0 (OpMe PasHbIX 10 MPOJOJIKUTEIBHOCTH YU4acTKOB Bpemenu.
5 Ilox TeyeHusIMu BpeMEH 3[€Ch MTOAPa3yMeBaeTcs 00Jee JOCTYITHOE [TOHATHE — MHOTOMEPHOCTD, TaK KaK HEPaApXHs
HHEPreTUYECKOTO MUPA HA CAMOM J€JI€ SBIAETCS CIIOKHO-3EPKaIbHOM.



(crieKTpanbHBIE TEUCHHS BPEMEH Pa3IMYHBIX CTPYKTYp) 00pa3yloT enwHoe TeueHue Bpemenu BceneHHoi,
rae MepeMeIleHHE SHEPrHy B CIEKTPAJbHBIX HPOCTPAHCTBaX XKECTKO MoAuMHEHO 3akoHy CoxpaHeHUs
Oneprun. Kaxxaplii n3 ClEKTpanbHBIX IOTOKOB UMEET CBOIO COOCTBEHHYIO MHTEHCHBHOCTD (HACBHIIICHHOCTB)
BO BpeMmeHU. KpailHuMu creneHsMu (TpaHUIIAMH) 53TOH HACBHIIEHHOCTH SIBISAIOTCS Oenblid (IOIHOE
OTpaKeHUE IIBeTa) M UY€pHBIA (MOTHOE MOIIOIIEHHE LBeTa). Bce OTTEHKHM SHEProLBETOB COOTBETCTBYIOT
yacToTaM u3IydeHus BceneHHoil. B pasznuyHbIX ydacTKax MIPOCTPAaHCTBO KaKIOIO OOBEKTA SBISIETCS
COCTaBHOHM YacThIO MPOCTPAHCTB APYTHX CTPYKTYp. Mamepuansnoe meno Kaxcooit cmpykmypul (4 écex eé
yacmeil) — MO MECHO MAKCUMATbHOU KOHYEHMPAuuu meuenuil 6pemén, oopasyouiux aypy eé mena.

Hu onHo oOpa3oBanue 11000# (GOPMBI B IPOCTPAHCTBE ITOCIEAOBATENFHBIX IEPEMELICHUN HE MOXKET B
OIHOH crnmpanu BpemMeHH He MOXET COBEpIIMTh OJHO COOBITHE paHbIe JIpyroro. HWU4YTo HE MOXeET
HapymnTh xona Bpemenu beckoneunoctu. Bpems nis Beell BeenenHo# B 11€510M OHO, a JijIsl TalakTUK U
JOpYTUX 3BE3NHBIX 00bEAMHEHUH OHO MMEET CBOM Auamna3oHbl. Kaxmas ranakTuka oOnmazaeT cBOeH aypoi, y
KOTOPO#l cylecTByeT CBOIl COOCTBEHHBIH HaOOp HYAaCTOT JHEPreTHUYECKHUX CBA3CH, XapaKTepU3YIOIMH M
OTIMYAlONIMKA OT JApyrux uMeHHo e€. Dopmbl 3BE31, 3BE3AHBIX CKOIUIGHUH TIPEACTABISIOT COOOH
MaTepHaIn30BaHHBIE COCTOSHUS SHEPTeTUYECKOTO MUpa.

B cuny dpakranpHOCTM BpemeHu, aHaqorMYHBIM CTpOEHHEM oOnafaeT W Kakablil e€ (parMeHT.
Kaxxmoe yrutoTHeHHE TeUeHH BpeMEH €CTh aypa Kakoh-Tr00 MaTepHallbHON CTPYKTYPHI (Tena), COCTOSIIAs
W3 CeMH CIEKTPaIbHBIX JHepreruueckux cdep (dHeprermuyeckux 1BeToB®). DHepreTuueckue chepbl He
CMEIIMBAIOTCS, HO JBMXKYTCS PYT OTHOCHUTENBHO Jpyra, TO NPOBaJUBAsACH (ydacTKaMH) OfHA B APYIYIO, TO
BO3BBIMIASACH OJHA HAJl APYrod (COCTOSTHNE MHOTOMEPHOCTH). AHAIOTHYHAs CUTYyalldsi UMEET MECTO U IS
Ka)10ro pparmMeHTa JiroOOro Tejia, KOTOPOe B CBOKO OUEpEeb €CTh (PparMeHT OoJiee KPYIHOIro Tejaa. ITo U
O3Ha4aeT (pakTaibHOCTE BpemeHu, e Kaxcowlit ezo ppazmenm ecmv epems Kakou-iudo CMpyKmypol.
WHBIMH CIOBaMH, COCTOSHHE ayphl MaTe€pUAJIbHOIO TEa BBIPAXKEHO CHEKMPAIbHOCHIbIO, TAE CIEKTPBI,
OCYILIECTBIISIIOIINE IHEPrOOOMEH, M €CTh JHepreThdeckuid Mup. Aypa Jro0oro Tena (CTPYKTypbl) — 3TO
9HEprusi He(PU3NIECKOTO BpeMEHH. DHEPreTHIeCKHMU 00pa30BaHMUsIMU SIBISIOTCS aypa Teja uelloBeKa, aypa
Tesa TIaHeThl U T. A. OHM NpeacTaBisIoT co0Ol Hepa3pbIBHBIE YacTH pasHoIuioTHoro llenoro. Aypa Ttena
IJIAHETHI TIPEICTaBIIACT COOOH SHEPreTHIECKUH 00BEM, B KOTOPOM “THIaBaroT”’ (0OMEHHBAIOTCS BPEMEHEM)
NyIECUPYIOUINE aypooOpasHble CTYCTKH. Aypa Tela KaKAOH IUIaHeThl COCTOMT W3 7 CHEKTpajbHBIX
dHEpreTHYecKux cep, Kaxnaas U3 KOTOPhIX MMEET CBOM AMamna3oH 4acToT U (HOpMY JMHHUU MOBEPXHOCTH
MaTepHaabHOTO MHpa. KaKAplii pasmudHbIi MO0 IIMHE OTpe30K (Kak penbed) WMeeT CBOE BpeMms W,
€CTECTBEHHO, CBOIO CKOpPOCTh »HeprooomMeHoB. OOBEMBI KakaoW cdepbl, obOnamarone pa3HBIMU
TUIOTHOCTSIMH, BBIPAXKEHBI TOTyTOHAMH CIEKTPA.

[IpuBeném mnpuMep OOMEHOB BpEeMEHAMHM MEXAY Pa3HBIMH CTPYKTypaMH IUIAHETBL: PAaCCHINAJICS
KaMeHb (ero BpeMs B MarepHajJbHOM MHpPE 3aKOHYMIIOCH), HO €ro SHEeprus (HeMaTepHalbHOE BPEMs) BXOAUT
B SHEProOOMEHBI C APYTHUMH CTPYKTYpPaMH: MPOAOIKAETCS POCT KJIETOYHBIX 00pa30BaHUM, B KAKOM-TO MECTE
IUIAaHETHl Yy 4EJIOBeKa BO3HHMKIIO HACBHIIIEHHOE BOCIPHUATHE YTpa,... M Bc€ 3TO ecTh pe3ynbTar oOMeHa
BPEMEHEM.

Jltoboe marepuanbHOE SIBJICHUE €CTh MPOSBICHHOE COCTOSHUE OJHOTO U3 YPOBHEU™ (SHEpreTHuecKuit
CIOIT™), Anama3oH* PHEPreTHYecKOro MHpa. J30TEPUUYECKHH NPUHIMIT “9TO BHU3Y, TO M HaBepXy  3/1ech
O3HAYaeT CICAYIOILEE: HEPEUUEH IHEPLeMUUECKUIl MUp, emopuuen mamepuanbrplii mup. [logodHO TOMY,
KaK CEeMb OCHOBHBIX I[BETOB ONTHYECKOTO [HANla30HA »HJICKTPOMArHUTHOTO H3JIy4eHHs 00pasyloT B
MaTepHaJlbHOM MHpE CHEKTP B BHJIE Paay>KHOM MOJOCHI, CEMb YHEPIeTUYECKHUX LIBETOB HEMaTepHaIbHOIO
MHpA, CKJIAABIBAsACh, 00Pa3yl0T SHEPreTHYECKUH BUXPb — cnekmp. BuxpeBble 00pa3oBaHHs CYIIECTBYIOT
BEYHO B beckoHeuHOCTH, M X BapHally CTPOTO CKOHCTPYHPOBAHEI.

Bpemst Bcenennoit mmeeT CBOM Muama3zoH, a Ul TaJaKTUK W APYTHX 3BE3MHBIX OOBCTUHEHUH OHO
UMeeT Opyrue AWamna3oHbl, SBISIONIMECS yacTsAMHU Auana3oHa Bcemennoi. Kaxnas ramaktuka oOnamaer
CBOWIM DSHEPreTUYeCKUM TelloM (aypoii), Y KOTOpPOW CYyHIEeCTBYeT CBOH COOCTBEHHBIM HAOOp (AHMAarazoH)
4aCTOT PHEPrETUYECKUX CBS3EH, XapaKTEPU3YIOLIMM M OTIMYAIOIIUN OT IPYruX UMEHHO €€. DopMbl 3BE3N,
TaJakKTUYeCKUX 3BE3HBIX CKOIJICHWH M T. . TPEACTABISIOT COOOH Marepuali30BaHHBIE COCTOSHUS
SHEPreTUYECKNX CrYCTKOB, ‘‘TulaBalomux’ B aype lamakthkm. DHEPreTHYeCKHMH OOpa30BaHHUSAMHU
(crycTkaMu) Taroke SBISIOTCS aypa Tesla 4esloBEeKa, aypa Teja IUIAHEThl M T. ., e aypa J0oro tena
(cTpyKTYpBI) €CTh 3Heprus Heduzuueckoro (HemMarepuaabHOro) BpeMeHU. TedeHus (NOTOKH) BpeMEH
XapaKTepU3yIOTCs COOCTBEHHBIMU MapaMeTpaMu (TUIOTHOCTBIO, CKOPOCTBIO IHEPrOOOMEHOB, YacCTOTOM).
MarepuanbHele Tena NPENCTABISIIOT COOOH MPOSBIEHHBIE COCTOSHMS YIUIOTHEHUH B CIEKTPaJbHBIX
(CTIEKTpOLIBETHBIX) TeUEHHSX BpeMEH. MHOTAa KTyTHI CIIEKTPANbHBIX T€UCHUN CKPYYHBAIOTCSA B CEPOHIBI,

6 3nech peub UAET O CEMU OCHOBHBIX TOHAaX CHEKTPA, MEXIY KOTOPHIMU PacIoiaraeTcs MHOXKECTBO IOIYTOHOB, T/Ie
Ka)KIIbIil TOIYTOH UMEET MHOKECTBO OTTEHKOB.



oOpasyromie B MaTepuaibHOM MHpe cepornomgoOHbIe Tena, TIe MECTOHaXOKACHHE MaTepHalbHOTO Tela
(cpeponma) ecTp MeCTO MaKCHUMAalIbHOTO CTYIIeHHS (KOHIICHTPAIMH) €T0 SHEPreTHYeCKOro Teia (aypsl).
JKécTKoCTh MPUBSI3KM TATAKTHYECKUX 3BE3/ K OMPEACTEHHBIM MeCTaM 00YCIIOBJIEHA YCIOBUAMHE MX ITPOJIETa
B JJAHHOM MECTE B JaHHBIH MOMEHT BPEMEHH.

Aypa mo00ro MaTepHaJbHOTO Tela €CTh JHEPrusi HeMaTepHajbHOTO (He(pH3MYECKOTro) BpEeMEHH,
KOTOpPOE TPEACTABIICT COO0H “MHOTOCIOWHOE” (MHOTOMEPHOE) MPOCTPAHCTBO, KAXKIBINA cIIOW* (MEepHOCTH*)
KOTOpOTO 00JajaeT COOCTBEHHBIM SHEPreTHYECKUM COCTOSHHEM CO CBOMMH 3HAUYEHHUSIMH CKOPOCTH
9HEprooOMEHOB, INIOTHOCTBIO BPEMEHH M 4acTOTOH BuOpauuii. B MarepuaibHOM MHpe aHajIoroM MEpPHOCTH
SBIISIETCS MPUHATOE B HayKe MOHATHE “‘m3MepeHue”, His (OpManIbHOTO ONMHMCAHUS KOTOPOTO MPHUMEHSETCS
KOOpAMHATHBIH MeTof. KomndyecTBO W3MEpeHWid NaHHOTO IIPOCTPAHCTBA OMNPEACISETCS KOIHYECTBOM
HE3aBHCUMBIX OPTOTOHAJBHBIX (HE MPOEKTHPYIOIIMXCA APYr Ha Jpyra) HampasieHuil. Hampumep, B
OJIHOMEPHOM IPOCTPAHCTBE CYIIECTBYET TOJBKO OJHO HE3aBUCHUMOE HAIlpaBJICHUE, B IBYMEPHOM — HX JIBa,
B TPEXMEpPHOM, COOTBETCTBEHHO, TPH. B MaremaTuke paccMaTpHBalOTCS W MPOCTPAHCTBA C OECKOHEYHBIM
YHCIIOM M3MEPEHMI, HO UX HEBO3MOXKHO MPEACTAaBUTh B PaMKax COBPEMEHHOTO YEJIOBEYECKOI0 CO3HAHMS.
MMerT MeCTO TPYAHOCTH BOCIPHUATHS JaXe B Cilydae YEThIpEX H3MepeHUil. Benb 0OCBOEHHE HOBBIX
M3MEpEHUH HEITOCPEICTBEHHO CBA3aHO C Pa3BUTHEM HOBBIX OPTaHOB BOCIPHUATHSA MHpa (“‘OpraHOB UYBCTB”).
DHEPreTHYECKoe Teno (aypa) COBPEMEHHOIO YeNOBEKA SBISAETCS CEMUMEPHBIM , HO €ro (pM3UYECKOE TEJO
Tp€xMepHO. ToImbKO pa3BUTHE HHEPreTUUYECKUX LIEHTPOB (Yakp) MPUBEAET B AajJbHEHIIEM K OCO3HAaHHUIO
MHOTOMEPHOCTH, CJIEIOBATEIBbHO, K OTKPBITUIO HOBBIX OPraHOB BOCHpPHATHA MHpa. B KoHeuHOM wuTOTe
YeJIOBEUECKOe TeJ0 OyJeT BEIHYKIECHHO TPAaHCPOPMHUPOBATHCS, MPUCTIOCOOISISICH K HOBBIM YCIIOBHUSIM KHU3HU
Ha ITaHeTe.

Aypa MarepHalbHOTO Tela BBINIAJUT KAaK KOKOH, COCTOSIIMH K3 HECKOJBKHUX LIBETHBIX
SHEPreTUYECKUX CIOEB (YPOBHE), BUOPUPYIOMINX KAXKIBI B CBOEM JTHAITa30HE YaCcTOT. A caM KOKOH — 3TO
MTHOBEHHOE CEUCHHUE TEUCHUH BPEMEHH, T. €. OCTAHOBJICHHBIH BO BPEMEHH IIBETHOU Kanap. Kaxmplit ypoBeHb
o0najaeT CBOMM DSHEPreTHUECKUM HEHTPOM (dakpoif). Yakpsl BpamaroTcs MOA0OHO BOpPOHKaM, o0pa3ys
BUXpPEBbIE DJHEPreTHYeCcKWe TIOTOKHM M COBepIIas TeM CcaMbiIM JHEProOOMEHBI C  OKPYKAIOIIUM
MPOCTPaHCTBOM. Bce moTOKH BpeMEH BpaIIaroTcsi BOKPYT COOCTBEHHBIX “‘Oceii”, 00pa3ys B SHEPreTHIECKOM
MPOCTPAHCTBE BUXPpHU (“BOPOHKM’’) Pa3HOTO MAacIITada, MPOSBISIONIMECS B MAaTePUAIILHOM MHPE TeJIaMH U
apieHUsIMU. OTHUM M3 TaKHUX ITOTOKOB SIBJISIETCS 3HEPreTHUECKUH BUXPh, MECTO MaKCHUMAaJIbHOTO CTYLIEHMS
KoTtoporo ecth I'amaktuka (Mueunsiii I1yTh). Ecom mocmoTrpers Ha ['amakTuky “cBepxy”’, O CTOPOHBI €€
CesepHoro llomoca, ona OymeT BBINIAAETh Bpallarolieiics MO YacoBOW cTpenke. MHbIMEH cioBamu,
SHEPreTHYECKUN BUXPb “‘3aKpy4YHBaeTCs’, 3aKauMBasi B ceOsl SJHEPTHIO OKPYKAIOLIETO MEKTaJlaKTHYECKOTO
npocrpanctBa. CoorBercTtBeHHO, HOxHbii [lomroc lamaktmkm — 3TO0 MecTo, TAe nepepaboTaHHas
TaJTaKTUYECKUM TEJIOM JHEPrHsl BBIXOAWT B OKPY)KAIOIIEe MEXTaJaKTHUECKOe MPOCTpaHCTBO. CeBEpHBIH
Iomtoc ['amakTUKM MOXKHO paccMaTpHBaTh Kak “BhICIIyIO” 4dakpy €€ aypel. Ecnu mpoBecTH aHAlOTHIO C
SHEPreTUYECKUM TeJlIOM 4enoBeka, To aHajgoroM CesepHoro Ilomioca ['amakTuku sBAsieTCsl 4akpa,
pacronokeHHast B 00JIaCTH BEpXHEHW YaCTH TOJOBBI, 4yTh BbIIe TeMeHH. COITacHO BEAMYECKOMY 3HAHUIO,
3Ta Yakpa CBSI3bIBAET YEJIOBEKa C BBICIIMM pa3yMoOM, /1aBas OLIYyIIeHHE €IMHCTBA uyeloBeka co BceneHHo.
Bpems B I'anaktuke Teuér ¢ CeepHoro Ilomoca B KOxusiit [Tomoc nogoOHo 00béMHON neHTe MEOunyca,
no3toMmy CeBepHslii [lomroc siBnsieTcst nonrocom oydyuezo, a YOxHbIN — notocom npouinozo. I1ockonbky
BpAaIIacTCsl HE TOJIBKO MOBEPXHOCTh ['alakTHKH, a Bce €€ BHYTPEHHHE CJIOH, TO KaX/1asi 3B€3a PUCYET CBOIO
COypalib B TaJaKTUYeCKOM MpOCTpaHcTBe. B pasHbIX monymapusax sHepreTuueckue cdepbl [amakTuku
nogoOHbl 1UQepOnIaTaM 4acoB MO OCH CIHpald BpamieHus camoil [amakTuku. BriBopauMBaHuE JEHTHI
M¢buyca B JaHHOM ciTy4dae ecTh BRIBOpauMBaHWE BO BpeMeHu, T. e. mepexon u3 OynyIiero B MpoIuioe yepes
MOMEHT HACTOAIIETO: BEAb HACTOSIIEE IMOCIEe MaTepUalu3allii MZHO8EHHO CTAHOBUTCS NPOILIBIM, a BCE
MarepuainbHbele cinou craHoBsTcs IlpoctpancrBamu Ilpommoro. Ilpm stom IOxHeN Ilomroc m3mydaer
SHEPTHI0, MOIONIEHHYIO U TiepepadoranHyto ['anakTukoii. J{nana3oH aypel ['anakTukum — 4acTh Iuama3oHa
MecTHOH Tpynmbl TaJakTHUK. 3/1€Ch YMECTHO CPaBHHUTb MeECTHYIO TPYIITy TaJlakTHK C “‘TeJIoM”, OJHUM U3
OpraHOB KOTOpOTO siBisieTcst Mueunbiit IlyTe. A nuama3zon BHOpanuii Tena Bcerna SBISETCS YacThIO
JTMarra3oHa BCEro Tela, 0 9Y€M B JalTbHEHUIIIEeM HEOTHOKPATHO OyIeT TOBOPUTHCA.

CnenyeT yTOUHHUTH, IOYEMY HEKOTOPBIE pacyEThl BEAYTCS C HCIONIb30BAHUEM 3HAYEHUS CKOpOcTH 250
kM/cek (cm. InaBa 1, §2), kotopast oTHOcUTCS K JBHKeHUIO COJHIIA B HEOOJBIIION OKPEeCTHOCTH [ anakTuku
— MecrtHoii rpynmne 38€31. [lockonbky [anaktuka Bpamaercst BOkpyr LleHTpa co ckopoctsio 230 KM/cex, TO

7 Aypa mo00ro MaTepHalbHOrO Tejla, BKIIOYas YeI0BEUeCKOe, eCTh 4acTUla beckOHeYHOCTH, HO Ha AaHHOM 3Tale
SBOJIIOIMM YEJIOBEKa MMEET CMBICI TOBOPUTH JIMIIL O CEMH OCHOBHBIX 3Heprocgepax, SHepreTH4eckue LEHTPHI
KOTOPBIX, BUOPHPYS, M3JIy4aroT CEMb OCHOBHBIX LIBETOB, OTHOCSIIUXCS K 6blCuieMy IHaNa3oHy |eonmaTtoreHHbIX
W3nyuenuit.



OHa YBJIEKaE€T CBOMM JBI)KEHHEM M MecTHyI0 Ipymnmy 3BE€31 — mnepeBoauT e€ B HOBBIH CexTop Bpemenu,
MOCTENEHHO “nepekpamuBas” B Apyrod 1serT. 1103ToMy BHOJHE KOPPEKTHO OrPAaHUYUTHCS pacuéTaMu B
Oomnee Omm3kol okpecTHOCTH CONHITA, TaK KaK ITUKIBI U MX (pParMEHTHI B 3TOH OKPECTHOCTH B O OJIbIICH
Mepe TMpEeICTaBIAI0T MHTEpeC JUIsl JIIoAEH, YeM KOJIOCCAJIbHBIE MO0 JJIUTENBHOCTH B CpPAaBHEHHUIO C
MPOJIOJKUTEIBHOCTBIO YEJIOBEUECKOHM JKU3HU LIUKJIIBI, CBA3aHHBIE C BpallleHHEM | allakTHKH OTHOCHTENIFHO €€
Lentpa. JIpmwkenne ConHma B MecTHOW TpyIme MPOHUCXOMUT BIOIL BUTKA CIIHPAIH, COOTBETCTBYIOIIETO
nepuoay 371000 nmet. Oxgua rpagxyc BuTka coctapiseT 1030,555... 3eMHBIX JIeT, OlHA MHUHYTa W OHA CEKyHIa
paBHBI, cooTBeTcTBeHHO 17,18 1 0,29 3emubIX neT. O4eBHUIHO, YTO ATH IHMKIBI OOJiee MPUEMIIEMBI MPH
n3MepeHnsix B CONHEYHOH cHCTEMEe, YeM aHaJOrMYHbIC LUKIbI, CBA3aHHBIE C TaJaKTUYECKHUMHU CYTKaMH,
cocrapisonMu npuMepHo 200 MIUTMOHOB JieT. B rpamycHOil mMepe rajakTHYecKWi Tpaayc, MUHYTA H
CEeKyHJla COCTAaBIISIIOT, COOTBETCTBEHHO, 555555,555..., 9259,26 u 154,32 3emubix jer. M lamaktuka, u
MecTHas Tpymma 3BE3 TMPENCTABISAIOT coboil (paktamel — (parmenTsl ¢pakrana “beckoHedyHOCTH”.
ITockombky Bce (pparMeHTHI MTHOBEHHO OOMEHWBAIOTCS IIBETAMH, IUKJIIBI KQXKIOTO M3 (paKTaaoB, BKIOUAS
BCE WX JOJIH, CBA3aHBI MEXy co0oi. [loaToMy Havao ¥ OKOHYaHUE Pa3IMYHBIX IIUKIOB JI000TO (ppakramna:
1) oxa3bIBacT BO3JCHCTBUE HA X0/ COOBITUI €ro COCTABHBIX YacTeil; 2) 3aBUCUT OT XoJa COOBITHH (pakTana,
COCTaBHOHM 4acThIO KOTOPOTO OH siBJseTca. Hampumep, KiuMaTHdeckre N3MEHEHNS Ha TUIAHETE TMPOUCXOMIAT
B TECUCHHME ONHOHN TajlaKTHIeCKOW MHHYTHI (TpuMepHO 9260 ner). A B 3amadax, CBSI3aHHBIX C pacu&Tamu
JOBIDKCHMS TUTaHETHl B lalakTHKe 32 KOPOTKHM Mepuof, menecoodpa3zHee oOpaTHTHCS K €€ ABMKECHUIO B
MectHoli Tpynme 3B&31 (250 km/cek). Bens mo Oonbiomy cuéry moOoi ranaktnueckuil muka ConHuma —
OMUH W3 BHUTKOB €ro TaJaKTHYeCKOW CIHpaneoOpa3HOW TPaeKTOPHH, TepeKpalInBaromencs o
BO3/ICHCTBUEM M3MEHEHHS JOHEPreTUYECKOTO COCTOSHHUS |alakTWKW, BBI3BAHHOTO €€ [BIKCHHEM B
MEXTajJakTHieckux cpenax. Iloatomy Bce coObiTus ['anakTUKU B TOH MIIM MHOH Mepe MPOSBIIAIOTCS B BUIE
MHOYECTBA PA3IMYHBIX COOBITHI B )KH3HH BCETO €€ HACEIICHUS.

[MogBeném wrorm cka3aHHOMY B JTOM maparpade O CIEKTPOIBETHBIX TEUCHUSX BpPEMEH
SHEPreTHYEeCKOro MHpa.

1) MarepuanbHBIN MHEpP €CTh NMPOSBICHHOE (MaTepPHAN30BAHHOE) COCTOSHIE YHEPTeTHIECKOTO MUPA.

2) DHepreTU4ecKuii MUP COCTOHT M3 CIIEKTPOLBETHBIX T€UCHUS BpeMEH, oOpasyromux EnnHoe Bpems
Beckoneunoctu. CiioBO “‘CIIEKTPOLIBETHBIC 03HAYAET, YTO TCUCHHUS BPEMEH 00pPa3yrOT CIIEKTPHI, COCTOSIIINE
13 CEMHU OCHOBHBIX TOHOB (1IBETOB) U MHOKECTBA IOJYTOHOB.

3) Kaxmoe marepmanabHOE TEJIO — OTO MaTepuainu3anus (CTYIICHHE I0 COCTOSHHUS MaTepHH)
COUYETAHUS CEMH I[BETOB, 00pa3yIONINX CHEKTp (MHAYe — auarna3oH™, Wiu ypoBeHb™) sToro Tena. /nanazon
BUOpannil KaKI0ro MaTepraibHOTO Tena (B TOM 4Hcie, U JII00OH ero 4yacTh) ecTh Auana3oH BUOpaLuil aypbl
3TOro Teja (WK ero YacTH).

4) Bpems obnanaer (pakTaibHOW CTPYKTYPOH, BCIEACTBUE YETO IUANa3oH (YPOBEHb) KaXKI0To Tela (B
TOM YHCJIE, U KaXJI0H €T0 4acTH) ecTh OTpak€HUE B CBOEM JIMANla30HE YaCTOT OJHOM M TOH e CTPYKTYphl —
¢paxrana Bpemenu beckoneunocTr. @pakran ecTh MHOXKECTBO BO MHOXKECTBE.

5) YpoBenb (amamnazoH BHOpanuii aypbl) KaXKIOTO MaTepHAILHOTO Tela (CTPYKTYPBI) €CTh COCTaBHAs
YacTh YPOBHS CTPYKTYPBI, CTOSIIEH BEIIIE HA OECKOHEYHOM HepapXUUeCKoi JIECTHUIIE.

6) YpoBeHb (nuama3oH BUOpaunui aypbl) KaKIOTO MaTepUalbHOTO Tela (CTPYKTYpPhI) COCTOMT M3
YPOBHEM BCEX YACTEH, U3 KOTOPBIX 3Ta CTPYKTYpa COCTOUT.

7) MarepuansHOe Telo JI'o00ro MacmTada ecTh OTpakeHre BeeneHHoH B cBOEM quamna3oHe (Ha CBOEM

YpOBHE).

§2. lIBeTHOCTH ayphbl TeJIa — pe3yJbTaT CHHTE3a IIBETHOCTEH OKPYKAIOIIUX Cpel

B stom maparpade peup moWAET o BaKHEWIIEH XapaKTEPUCTHKE aypbl MaTepHaJbHOIO Tena —
yeemnocmu*. VIMEHHO LBETHOCTh ayp pPa3HBIX TeN ONpEAeIsieT XapakTep OOMEHOB JHEPIHAMU MEXITY
HUMH. LIBETHOCTh — 3TO 2enepanvublil Ygem aypbl Tena. Brllle roBOpUIOCh O TOM, YTO aypa Tejla COCTOUT
u3 7 sHepreTrueckux chep* (yposreir®, mm nuamazonos*). [loHaTHEe Juanason HEMOCPENCTBEHHO CBA3aHO
C YacTOTOH BHOpamwii Ka)xaoro ypoBHS. J[s jgydrmero mMoHWMMaHHS TPOOIIEMBI MPUMEHHUM H3BECTHBIM B
930TEPUYECKOM 3HAHUHM MPUHIMIT “TON00HOE MPHUTATHBAETCS MOAOOHBIM” K (PpakTaJbHBIM CTPYKTypam,
nojaras moAoOueM cxo0cmeo ueemoeé pazHbIX (paxranoB. M3 ckazaHHOro B MpeAplAylieM maparpade
cienyer, 4To (pakTaidbl Pa3HBIX BPEMEH Pa3IUYAOTCS MEXIY COO00HW OECKOHEYHBIM pPa3HOOOpa3neM HX
[[BETOB B CHJy TOr0, 4YTO BCe OHHU sBisAoTCA (parmentamu Dpaxrama Bpemenn beckoneunoctu®.
Paccmotpum crpykrypy IlpoctpanctBa Bpemenu Oornee neTanbHO, HCHOJIB3YS TAaKyI0 SHEPreTHYECKYIO
XapakTepucTHKy BpemeHu kak “mBer”’*, TouyHee, “dHEpreTMUEcKUil LBeT *. DTO MOHATHE B COBPEMEHHOM



HayKe HE pacCMaTPHBAETCS, TaK K€ KaK W dHepretudeckuit Mup*. [loHaTre “IBeT” UCIONB3YeTCs B (hPU3UKE
SIIEMEHTAPHBIX YAaCTHI[ MPOCTO KAaK OJHA M3 HMX (PU3NYECKHX XapaKTePUCTUK HapALy C TaKHUMH, Kak
“cTtpaHHOCTB”, “odyapoBanue” u aAp. [44]. B mpemucnoBum k [44] aBrop, akamemuk .M. braoxuHIes,
YKa3bIBaCT HA BO3MOXKHOCTh MCIIOJIb30BAaHUS B (DU3UKE JOMOJHUTEIHLHOTO U3MEPEHUS, Ha3pIBAEMOro ygem. B
JTATBHEUIIIEM TEKCTE €ro KHUTH 3Ta MBICIb HE MOJy4YWiia pa3BUTHS, OJHAKO OHA OCTaBHJIA ClieA O cebe Ha
00IOKKe, TJe TOYKH IMPOCTPAHCTBA PACIBEUCHBI Pa3HBIMH I[IBeTaMH. BO3MOXHO, MMOKa TaKWM CIIOCOOOM
MPOSIBUIIOCH B HACTOSAIIEM Oyaylllee HalpaBiICHUE Pa3BUTHS HAyKH, B KOTOpoM Mup OyneT paccMaTpuBaThCs
KaK Hepa3pbIBHOE 00BbEIUHEHHE YHEPTETUYCCKOTO MUpa M MaTepHalbHOTO MUpa. A IMMOKa MOHATHE “TiBeTa”
KaK M3MEPEHUs He MPHUHITO B COBPEMEHHOW HayKe, OTPAaHUYMMCS €r0 HeMaTepUAIbHBIM (PHEPTETUICCKIM)
aclekTOM, a WMEHHO, PacCMOTpUM OoJiee IETAIBHO CTPYKTYPY JHEPIeTHUECKOTO MHpA, HWCIOIB3YS B
Ka4eCTBE PHEPTETHUECKOTO “U3MEPECHIHsI” TaAKOE MOHITHE KaK “I[BET’, TOUHEE, “IHEPTreTHUCCKUN IBET .

[TockonbKy MaTepuaibHBIA MUP €CTh MPOSBICHHOE COCTOSHIE HEMAaTepUAIBHOTO (PHEPTeTUYECKOTO)
MUpA, UTSE IPOCTOTHI TIOHMUMAaHUsI 0OpaTHMCsl BHa4Yalle K €CTECTBEHHOMY CBETY — ONTHYECKOMY (BUIMMOMY
I1a3aMHM) TUANa30Hy 3JICKTPOMAarHUTHOTO M3JIyUYeHUs (MarepuaibHbld MUp). Bembiii IBET MOXKHO Pa3OXKHUTh
B Paly)KHYIO IOJIOCKY, TJ€ IIBETAa HEMPEPHIBHO NEPEXOIAT OAWH B JAPYroi, oOpasys cnexmp. Ilonarue
“criekTp” (OT JIATHHCKOTO spectrum — BUAeHHE) OblI0 BBemeHo Mcaakom HpiotoHOM B 167172 Tomax mist
0003HaYCHISI MHOTOIIBETHOM TTOJIOCHI, TTOXOXeH Ha paxyry. HIoTOH morydui e€ IpH OmBITax ¢ TPEXTPaHHOH
MPU3MOM: JTyd COTHEYHOTO CBETAa, MPOMYIICHHBIM Yepe3 MpHU3My, pa3jiarajics B paayxHylo monocy. B Hel
MOYKHO BBIJICIUTh CEMb OCHOBHBIX IIBETOB, PACIOJOXCHHBIX B TIOPSAKE BO3PACTAHHS YACTOT: KPACHBbLIL,
OPAHICEBBLIL, HCENMDBLIL, 3€/1EHBLIL, 201001, cunUIl, huonemosstit. Takum 00pazoM, “OecIBETHBIN (OEITBIH)
L[BET BKJIIOUAET BCE CEMb OCHOBHBIX IIBETOB (TOHOB) 3JICKTPOMAarHUTHOTO CIIEKTPA, KOTOPBIC MIEPEXOIAT OHH
B JIPYrofl IOCTENIEHHO 4Yepe3 MPOMEXYTOuHble IBeTa (momyToHa). CBET — 3TO 3JIEKTPOMArHUTHBIC
KoJieOaHusl, U BOCIPUSATHE IIBETA YEJIOBEKOM CBSI3aHO C Pa3HBIM BO3MEHCTBHEM Ha MO3T Pa3lIUYHBIX 4aCTOT
ONTHUYECKOr0 jauamna3oHa. l[BeT mpemMmeTa CBSI3aH CO CIOCOOHOCTBIO €ro IMOBEPXHOCTH IOTIIONIATH,
MPEJIOMJISITh U OTpaXkaTh JIYUM Pa3HBIX YacCTOT. Tak, MPEIMET BBINISIUT CUHHUM, €CJIM OH IOIVIOIIAET BCE
YaCTOTHI, KPOME YaCTOThI, COOTBETCTBYIOIIECH BOCTIPUSTHIO CHHETO I[BETa: €€ OH OTpaxkaeT. benbril mpenqmeT
OTpakaeT B pPaBHOM Mepe BCE YacCTOThl IAJAIOIIEero Ha Hero cBera. YEpHBIA IpeAMET MOIVIONIAeT BECH
ONTHUYCCKUI NMANa30H 4acTOT MaJaolero Ha Hero cBeta. [1oaToMy 4€pHBIN IIBET MOXKHO ONPEACTUTh Kak
cocmoanue abconiomnozo noziouienusn, a Oenblii — Kak cocmosanue adconomnozo usnyyenus. bonee
HU3KOYACTOTHBIH  (WH(MpakpacHBI) ¥ 0ojiee BBICOKOYACTOTHHIH (YIbTpaHONIETOBBIN) CBETa HE
BOCHPHUHUMAIOTCS ~ YEJOBEUSCKUM  IJ1a30M, HO  VJIABJIMBAIOTCA  MaTePUANbHBIMH  IPUOOpaMH.
ONEKTPOMarHUTHBIC KoJeOaHUs CBS3aHBl C OOMEHAMM SHEPrHed MEXKIy TellaMH, KOTOPBhIE COBEPIIAIOTCS
MOCPEACTBOM KBAaHTOB JIEKTPOMArHUTHOTO 1oJs ((POTOHOB), MBMKYIIMXCS B BAKYyME CO CKOPOCTBIO CBETA,
pasHoit 300000 km/cek. [Ipu cMelMBaHUU JABYX COCEIHHX IIBETOB CIIEKTPa IOIY4aeTCs AOMOJHUTEIBHO 6
noyToHoB. B mTore momywaercs 12 1BETOB, BKIIOYAIOIIMX OCHOBHBIE M TONyTOHA: 1) KpacHwii; 2)
OpaHXEBO-KPACHBIN; 3) opanacesslil; 4) OpaHKEBO-KENTHIN; 5) mcénmotit; 6) KENTO-3ENEHBIN; 7) 3€16HbLIL;
8) cune-zenéuerii (2omyooir); 9) cunuii; 10) QuoneroBo-cuHnii (cupeneBbiil); 11) ¢huonemoswiii; 12)
(HOIETOBO-KPaCHBIN (JIMIIOBBIA).

3aMeTHM, YTO 4UCIA cemMb U OeHadyams (GUTYPUPYIOT B PYCCKUX CKa3zKax, IOCIOBHIAX, B
930TEPUUECKON JIUTEpAType, B COBPEMEHHON aCTPOHOMHH, T/I€ OHH CBSI3aHBI C MPUPOAHBIMH LUKIaMH. Tak
Henens (7 CyTOK) TIPENCTaBIsSET COOOW TMPOMEKYTOK BPEMEHH, B TEUYCHHE KOTOPOTO 3eMJs, JIeTS B
MPOCTPaHCTBE MecTHOM TPyYIIBI 3BE311 CO CKOPOCThIO 250 KM/cek, mponeraer pacctosHue 151,2 Musmnona
KM, TpUONM3UTENBHO paBHOE paccrosiHuio oT 3emun 1o Comama (150 mue kM), [lomywaeTcs, 4yTo omHa
HEJCIST — JTO CHeKMPANbHbLIL 00bEM 2ANAKMUUECKO20 8DeMeHU, KOTOPBIN COICPKUT B cebe 7 OCHOBHBIX
LIBETOB (TOHOB) crieKTpa. Ecii BHUMATEIBHO MPOaHAIM3UPOBaTh JHH HEICIH, TO MOXKHO 3aMETUTh, YTO BCE
OHHM OKa3bIBaIOT Pa3HOE BO3ACUCTBHE Ha HACTPOCHUE M CAaMOYYBCTBHUE JIIOAEH, TaK KakK ‘“OKpalleHbl” B
pasHble DHepreTuveckre IBera. Ho MOCKombKy TeHepallbHbIe I[BETa aypbl JIONEH TakKe SBISIOTCS
pa3iMyaroTcs MEKIy Co0O0#, TO W BIMSHHE THEH HEJCIH Ha KaXIOr0 HMEET CBOI HHIAMBHYaIbHYIO
oKkpacky. YeTblpe HeACNd NPUMEPHO COOTBETCTBYIOT JYHHOMY MeECAIly, a Kaxjaas Hemens —
MPOIOIKUTENHHOCTH JIyHHOH (hazpl. Unmcnmo 12 — 3TO KOMMYECTBO MECSIEB B TOMY, KOJUYECTBO 3HAKOB
30/IMaKa.

I'pamanus BETOB ONTHYECKOTO JUana30Ha CBs3aHa ¢ Juanma3oHaMHU 4acTOT Kakaoro Isera. CBoiicTBa
HAIIETO 3pPEHUS TAaKOBBI, YTO Mbl pa3jINyacM B CIIEKTPE CEMb OCHOBHBIX IIBETOB (TOHOB), HO B
JIEHCTBUTEIHHOCTH BCE TOHA HENMPEPHIBHO MEPEXOIAT OIWH B APYrOd depe3 MPOMEXKYTOUYHBIE OTTEHKH —
nonyroHa. OnTudeckuid (BUAMMBIN) I71a30M THANa30H — YacTh AJIEKTPOMArHUTHOM IIKAJIbl, BKIIOYArOIIEH
JTUAITa30HbI, HE BUAMMBIC YCIIOBEUSCKUM TJIa30M, HO BOCIPHHHMAaeMbIe MpuOopamu. Bumumelil auanazoH
BKJIIOYAET 1IBETA C JUIMHaMK BOJH A oT 8x107 merpa (kpacHsbiii) 10 4x107 MeTpa ((pHOIETOBBIN), qHANa30H



MX YacTOT Vv JIEKHUT B mpesenax or 4x10™ T'u mo 8x10™ I'®. Bonee kopoTkue (BBICOKOUACTOTHBIE) BOJHBI
BXOIAT B ynsrpaduoneroBsiii: A = (10°-4x107) m; v = (8x10'*-3x10") I'n, penrrenosckuii: A = (1072-10%)
M; v = (3x10"-6x10") T u y-muanasonsr: A = (10°-107°) m; v = (2x10”-2x10%*) T'u. Bonee minHHbIE
(HM3KOYACTOTHBIE) BOJHBI OTHOCSATCS K JMana3’oHaM UHPPaKpacHOro (TerioBoro) uanyuenus: A = (8x107—
2x107%) m; v = (3x10"-4x10") T'u u pagmoBonu: A = (10°-10%) m; v = (10°~10"") T'u. Buaumblii cBeT co3naér
00paspl TIPEIMETOB W SBJICHHUM OKPYKAIOIIETO0 MHpa, HEBHAMMBIA “‘CBET’ 0€3yCIOBHO TOXKE BIHACT Ha
OpraHM3M YeJIOBeKa, Tak KaK €ro Telxo 00J1agaeT COOCTBEHHBIM AIIEKTPOMArHUTHBIM ToneM. [Ipu atom 1ro60it
M3 HEBHIUMBIX JMAIa30HOB OKa3bIBA€T COOCTBEHHOE BJIMSHHE HA TEJIO YENOBEKa: BEAb €ro OpraHbl
(YHKIMOHHUPYIOT KAXKIbIH B CBOEM JHMAala3oHE 3JIEKTPOMATHUTHOTO W3Iy4YeHHs. UeNOBEK caMm SIBISETCS
WUCTOYHHKOM  DJIEKTPOMArHUTHOTO TIOJsI, IIO3TOMY JOTOJHUTENbHBIE BHEUIHHE BIEKTPOMArHUTHBIC
BO3JICHCTBUSI BHOCSAT CBOM BKJIQJ B PabOTy €ro OpraHu3Ma, BIUSS Ha TEYCHHUE Pa3HBIX IPOIECCOB:
JIeSITEIbHOCTHA MO3Ta, CEpPALa, AbIXaHHs U T. JI.

OOparuM BHHMaHWE Ha CTpEeMJICHHE JIIONEH TMoNydaTh CreHEpUPOBaHHBIE Ha KOMIBIOTEpe
n300paxkeHus: (pakrtanoB yeemmuwvimu. J[eHCTBUTEIHHO, MOXKET OBITh KPACHO-CUHHHU M IKENTO-3ENIEHBIH
(hpakTabl, MOCTPOCHHBIC 10 OJHOW MAaTEeMaTHYCCKOW CXeMe, He OJHO W To xe? MoxeT ObITh, OHU TIO-
pa3sHOMY BO3JEHCTBYIOT Ha JIIOZEH, Hecs B cebe TeM caMbIM pa3Hylo SHEpreTuKy? B coBpeMeHHO# MequimHe
C HEJaBHETO BPEMEHM BO3HUKIIO HAaIlpaBlieHHE ygemomepanus. MeTonnka e€ NpUMEHEHHS OCHOBaHA Ha
BO3JIEICTBUY 1LIBeTa Ha (hPU3MYECKOe, MCUXOIOTHYECKOe M AMOLHOHAIbHOE cocTosHue rofei. Okasasocs,
YTO CBET C pa3HOW JUIMHOW BOJHBI MO-Pa3HOMY AeHCTBYeT Ha jropel. [Ipu sTom Bo3neiicTBue OKa3bIBaeT HE
TOJIKO KKIBIA M3 CEMH IIBETOB, COCTABISIONINX CcHeKmp, HO U Oenbiid (“OecIBETHBIN ), U YEPHBIA IIBET.
PanmonansHOTO OOBSCHEHHS 3TOMY BO3JACHCTBHIO HE CYIIECTBYET, MO3TOMY MO)KHO IyMaTh, 4YTO €TO
MIPUYUHA JISKHUT B 001aCTH UPPAIMOHAIBHOTO, T. €. OTHOCHTCS K HEMaTepHaIbHOMY MHpPY. A B 3TOH o0acTu
y)Ke JEUCTBYIOT APYTHe 3aKOHBI, KOTOPHIE OIHOW JIOTHKOH OOBSCHUTh HEBO3MOXKHO. [loaTOMY TIOKa mIpocTo
npUMeM, 4To (HpaKTaIbl JHEPIeTUUECKOTO MUPA SIBIISIOTCS U6EmHbIMU, & UX B3aUMOJICHCTBUE NPOAGNACHCA
6 00mene yeemamu. T OOMEHBI U CO3JAIOT OECKOHEUHOE pa3HooOpa3ne MpuponHbIX GopM. Benb Kax b
IBETHON (hparMeHT (ppakTama coCTOUT U3 Ooliee MENKHUX IBETHHIX (hparMeHTOB, UYTO CO3MaET OECKOHEYHOE
pasHooOpasre pa3HOIBETHBIX Pa3HOMAcIITaOHBIX CTPYKTYp. IlockonbKy IBEeTHBIE (paKTajbl OTHOCATCA K
OHEPreTHYECKOMY MHpPY, YMECTHO HPEANOJIOKUTh, YTO B3aWMOACHCTBHE pPa3HBIX LBETOB MpU OOMEHaxX
(pakTanoB SHEProuBeTaMH MPUBOJAHUT K AMHAMHKE MPOLIECCOB B MaTepUalbHOM MHPE — MaTepUalIn3alin
OECKOHETHOTO Pa3HOOOpa3us COOBITHIA.

[lockombKy Bce MarepuajbHBIE SBIEHHS TPEACTABISIIOT CO0OM MPOSBICHHUS HHEPrOoOOMEHOB
HEMaTepHaJbHOIO MHpA, MOXHO CHEJaTh BBIBOA: OOMEH UGemamu npu 63auMoOeiicmeuu yeemHvlX
dpakmanos nepzemuueckozo mupa RPUGOOUmM K CO30AHUIO (PPAKMANOE ¢ OpyzUMU COUEMAHUAMU
Ueemos, a Mamepuaiu3zayua IMUX GpPaKmanos co30aém paziuunsvie meia u AGIAEHUA MAMEPUATLHO20
mupa. 1{Ber (TouHee, IHepeemuuecKuil ugen) CBA3aH C YacToTamMu (BUOpAIMsIMK) ayp MaTepHaIbHBIX TEI.
Aypa KaXOOro Tela TMPEJCTaBIsIeT COOOH pPa3HOIBETHBIM Iy3bIph (KOKOH), TI/ie KakoW-HHOymb U3
SHEPTOIBETOB SBISICTCS Haubonee apxum. OH-TO U 00pa3yeT zeHepanvHblii ysem (U8EMHOCHD) AYPHL
CpaBHUM MOHATHUS YeemHocmy (FHEPreTHUECKUH MUpP) U ysem (MaTepHaibHbIN MUp). LlBeT MarepuaapHOTO
Tela XapakTepu3yeT OallaHC MeEXIy NONIOMEHHBIM W OTPaXEHHBIM ONTHYECKHUMHU JAHMANa30HaMU
SIIEKTPOMArHUTHOTO CBETa, YHABIIETO Ha 3TO Tenmo. Kakoe Teno momiomaeT W OoTpakaeT ompefenéHHOoe
KOJIMYECTBO IIBETOB, a €r0 IIBET OIpEeNsIeTcs BO3IEHCTBHEM Ha IJla3a YEIOBEKa TE€X YacTOT, KOTOpBIE
OTpa3wich TelaoM. Eciau Auamna3oH OTpaKEHHBIX YacTOT SBISIETCS OY€Hb Y3KHM, TO MBI BHUAWUM IpeaMeT
(Teno) OKpalleHHBIM B [[BET, COOTBETCTBYIOLIMI HIMEHHO 3TOMY JHana3oHy, HallpuMep, KPaCHbIM WJIK CHHUM.
Ecnu oTpak€HHBIN AMana3oH J0CTATOYHO IIMPOK, TO LIBET Tejia OMpEeNEseTcs] CyMMapHbIM BO3JEHCTBUEM
OTPaXEHHBIX YaCTOT W MPEJCTABISET cCOOOM pe3ynbTar WX cMmenieHus. Hampumep, B MaTepraIbHOM MHpPE
CephIil IBET — 3TO PE3YJbTAaT CMEMIEHHs B PAaBHBIX IPOMOPIUAX KPACHOTO, 3€JIEHOTO M CHHETO IIBETOB.
OmrymieHre Genoro IBeTa BO3HHKAET B ClIydae, KOTJa TEJIO OTPakaeT CBET OJUHAKOBO BO BCEX YACTOTAaX.
Korma Teno MOMHOCTBIO MOINIOIIAET BECh TMOCTYHMUBIIMKA CBET, BO3HHKAET OIIYyIIEHHE YEPHOTO IIBETA.
[MpunsTOE B COBpeMEHHOW (M3MKe MOHATHE “dépHas NpIpa” OTHOCHTCSA K TeNy, TPaBUTAIIMOHHOE MOJe
KOTOPOTO SIBJISIETCS HACTOJIBKO CHIIBHBIM, YTO OHO HE BBHIITYCKAeT CBET HAPYXKY: yUEHBIE TONATAIOT, YTO 3TH
00BEKTHI MOTYT OOpa30BBIBAThCS B PE3YAbTATE CXKATHS MACCHBHBIX 3BE3M, a TAK)KE HAXOMATCS B LEHTPax
MacCHUBHBIX 00pa30BaHMii, HAPUMEP, TaJaKTHK. ACTPOHOMBI HAOIIOAAIOT B HeOe OYeHb TEMHBIE 00JacTH,
MIOJTHOCTBIO 3aKpBIBAIOLINE OT HAc 3BE3Ibl. YU€HBIE pacCMaTPUBAIOT UX KaK OYECHb IUIOTHBIE TYMaHHOCTH,
COCTOSIIIINE M3 MEXK3BE3MHOTO Ta3a W MBUIH, MOTHOCTHIO MOTIOMIAIOIINE CBET HAXOMAIINXCS 32 HUMH 3BE3.
Haubounee n3BecTHOM ABISETCA PACTIONIOKEHHAS B F0O)KHOM TOIyIIapu, B co3Besann FOxuenii Kpect, Témuas
TYMaHHOCTb YTonpHBIH Memok, Haxoasmascs OT Hac Ha paccTosHud 600 cBeToBBIX JeT. TEmHBIC

8 Omua repu (I'm) — 310 0HO KONMEOaHUE B CEKYHIY.



TYMaHHOCTH TOAOOHBI 3€MHBIM OOJIakaM, 3aKpBIBAIOIIUM OT Hac HeOecHble cBeTHia. [loMHMO TEMHBIX
TYMaHHOCTEH, U3BECTHBI U CBETIIbIC, Ha3bIBaeMbIe Ough@y3nvimu. OHU TaKKe COCTOAT M3 rasza u nsuid. Eciu
pacIoIoKeHHbIE TOOIM30CTH OT HUX 3BE3bI HE JOCTATOYHO IOPSYM, YTOObI HOHU3UPOBATh HAXOISIIUICS B
TYMaHHOCTSIX MEX3BE3HBINA BOMOPOJ, TO TYMAaHHOCTh CBETHTCS 3a CUET 3BE3THOTO CBETA, PacCCEMBAEMOIO
nelpto.  [IpumepoM sBisieTcs W3BECTHas TYMaHHOCTh B 3BE3MHOM ckoruieHun [lnesnel. Ecmm ke
OKpYXAIOIe TYMaHHOCTb 3BE3[bl SBJSIOTCS TOPSYMMH, TO IIPOMCXOOUT HOHHU3ALMS MEX3BE3IHOTO
BOJIOPO/Ia, BBI3BIBAOIIAS CBEUECHHE TYMAaHHOCTH.

[loka peyp 1ula B OCHOBHOM O HAaOMIOJAEMBIX MOMIOIIEHHH M M3JIYYCHHU CBETa, T. €. 0 “4uépHOM” U
“OenoM” 1BeTax 3MEKTPOMAHUTHOTO CIEKTpa, HAaOMomaeMbIx acTpoHoMamu. OAHAKO OOLIEH3BECTHO, YTO
3BE3MBI SIBISIOTCS I[BETHHIMH. B Hacrosmiee BpeMs B aCTpOHOMHH NPHHITA TapBapiCKas TeMIIeparypHas
kiaccuuKanys 3BE3MHBIX U M3JTyueHHUs 3BE31. 3BE3/1bI paseiieHbl Ha 7 crekTpanbHbIX KinaccoB (O, B, A, F,
G, K, M) B 3aBUCUMOCTH OT TeMIIEpaTyp UX moBepxHocTeil. Hanbomnee ropsune 38€3161 knacca O obnamaroT
royiyObIM 1IBETOM. 3a HUMH CIIEAYIOT Oeno-rosryosie 3BE3abl Kiacca B u Genbie 38€3a61 Kinacca A. Ilo mepe
YMEHBILICHUS TEMIIEpaTyphl MOBEPXHOCTH, 3BE3ABI pacmpeaeisrorcss mo kmaccam F (kénrto-Oembie), G
(kénteie), K (opamxeBbie) 1 M (kpacHble). B 3aBUCHMOCTH OT MHTCHCHUBHOCTH M TOHAJbHOCTH IIBETA,
BHYTPH KaXJ0ro Kiacca cymectByeT 10-0ammpHas mkama rpamanuud. Hame CoiHIlE OTHOCHTCS K
criekTpaabHOMy Kkiaccy G2. HaOmiomaemoe paszHooOpasue IIBETOB 3BE3N — pE3yIBTaT BO3ICHCTBUSA
COCTOSIHMH WX TOBEPXHOCTEH Ha 4YeIOBEUYECKHI I1a3, HO BCE 3TH I[BETa M MX BOCIPHUATHE OTHOCATCA K
MIPOSIBJIICHUSIM MaTrepHalbHOrO MHUpa. MBI BUAMM, YTO B MaTe€pHaIbHOM MHpPE U3MEHEHHE TOJIBKO OJHOTO
nmapaMeTpa HaOIromaeMbIX 3BE3N (TeMIepaTryphl MOBEPXHOCTH) MPHUBOAWUT K OONBIIOMY pa3zHOOOpasuio
[[BETOB 3BE3/, COOTBETCTBYIOMIMX PAa3HBIM YaCTOTHBIM JIHMAIIa30HAM JJIEKTPOMArHUTHOTO crekrpa. llomaras
MaTepuanbHblii MHUpP MPOSBICHHBIM COCTOSHHEM 3HEPreTHYECKOr0 MHUpa, MPHUXOIUM K BBIBOLY, YTO B
SHEPreTHYECKOM MHpE pa3HOOOpa3We OCHOBHBIX LBETOB (TOHOB) M HMX OTTEHKOB IPH B3aMMOICHCTBUM
CHEKTPaJILHBIX [TOTOKOB MPHUBOIUT K O'POMHOMY Pa3HOOOpa3Hi0 MaTepHaIbHBIX Tell, 00IaJafoluX Pa3HbIMU
ceoiictBamu. Ho ykasaHHble IBeTa 3BE3[ He C6A3AHbI HANPAMYK) C DHEPIreTUYECKUMHU LBETAMHU
HEMaTepHaJIbHOTO MUpA.

B §2 I'maBer 1 pacckazeiBaiock o Tonnemsx CynpOb, wiu Uunmagpax CoOsiThii Ten. Temeph
CTaHOBUTCS SICHO, YTO 3TH BpAaILAIOUIUECS C Pa3HBIMU CKOPOCTAMH LMnMHIpBI HA caMOM Jere SBISIOTCS
LBETHBIMH, TaK KaK MPEACTaBISIOT CO00H “pa3BEPTKY” BO BpeMeHH ayp 3Tux Tei. Cnekrpanbubii nmuaap
Ka)KJIOTO T€JIa COCTOUT M3 CEMH Pa3HOLBETHBIX LIIMHAPOB (LWIMHAPHI 1IBETA, UM LBETOBBIC LIMIMHAPHI).
OdeBunHO, peyb 37€Ch YK€ WAET 00 dHEpreTHYecKuX nBeTax. L{umuHAphl HE CMEemmMBalOTCS MEXITy coO0i
NMoZOOHO TOMY KakK HE CMEIIMBAIOTCS SHEpreTHueckue cdepsl aypsl Tena. Beap HUIMHAPH MPEACTaBISIOT
co0oii pa3BEPTKY BO BpeMeHH »Heprernueckux cdep. Kaxaplii u3 IMIMHAPOB IBETa HMEET pas3HbIe
CKOpPOCTH BpamieHus: B pa3nuuHbiX ‘“‘ydactkax” Bpemenun. KommdectBo CnekrpanpHbix LumuHapos B
KaXJI0M U3 (POHTOB OSCKOHEYHO BEJIMKO, TaK KAaK BCE OHHU SBISAIOTCA 3neMeHTamu (paktanoB (Bcé
conepxurca Bo Bcém m Bceé€ cocrour m3 Bceero). llpm mepeceuennu nByx CnekrpanbHbix LumuaIpos
COCTABJIIIOLIME HMX LBETOBbIC LWIMHAPHI, BPAIAIOIIUECS C Pa3HBIMH CKOPOCTAMH, MEPECEKaroTCs C
cocenHuMH. Bpamenue CnexrpanbHbiXx LWIMHAPOB co34aéT IBETOBBIE Tepexoibl (dHEpreTHYecKue
oOMeHbI). B pasHOoCcKopocTHOM OeckoHEYHOM (PpOHTE, MepeceKaeMoM APYrHMH OeCKOHEYHBIMH (PpoHTaMHu,
ébIHyycOeHHo 00pa3yloTcsi OOMEHBI DJSHEprusiMH (BpeMEHaMH) OHEPreTHYeCKOT0 MHpa, TaK Kak
CrexrpanbHble L{unHApE! BpaImarTcs ¢ pa3sHBIME CKOPOCTSIMH, U IIBETOBBIE PEKUMBI B Pa3HBIX 00BEMax
“neperekatoT” B Apyrue OeckoHeuHble (poHTHI. L[BeTOBBIE Mepexoabl MOTYT OBITh Kak IJIaBHBIMU (IpU
“CX0keCTH” TeHEepaIbHBIX IIBETOB MEPECEKAININXCS [BETOBBIX IIMIIMHAPOB), TaK M ‘“KECTKUMU™ (€CU HX
TeHepalbHbIe I[BETa SBJSAIOTCS KOHTpacTHbIMH). llpm 3ToM HEH ofaumH »HeproodMeH CHeKTpaTbHBIX
HunuHApOB B CHEKTPOIBETHBIX TEUCHUSAX BPEMEH He MOMCem RPOU30imu pansvuie uiu no3dyce, a mojabvko
60-6pemsa, TaK Kak (QPOHTHl IEPEMEIIAIOTCS ApPYr B JApYre, MEpeceKasicb CBOMMH Pa3HOCKOPOCTHBIMHU
OUIMHIpaMH 1BeTa. /luana3oH BUOpanuii aypbl KaXXIOro Tela, ¢ OXHOW CTOPOHBI, €CTh YacTh AMAana3oHa
aypbl BBILIECTOSIICH CTPYKTYpBI, C APYroil — BKIIOYAET B ceOs MUANa3oOHbl BCEX CTPYKTYP, M3 KOTOPBIX
COCTOMT.

[InaBHOCTP  IIBETOBBIX  IEPEXOJOB, HMEIOIIAs MECTO IpU  cxoxcecmu™  yeemuocmeil
B3aUMOJEHCTBYIOINX CTPYKTYP, O3HA4aeT OTHOCHUTENIbHYIO CTaOMIBHOCTH IPOLIECCOB, NMPOTEKAIOLIUX B
MaTepUaNbHBIX TeIax U SBICHHUSAX, 00pa3yIOIINXCs B pe3ybTare TaKUX OOMEHOB SHEPTUSMU: B 3TOM Cllydae
CHEKTpaJIbHBIN MOTOK (TeUEHHE BPEMEH) MIA6HO TIEPEXOIUT OT OJHOTO YYacTKa TEUCHHUS CIIEKTPa K APYrOMY.
“CX0XeCTh” IMEET MECTO B TOM CITydae, K02od HJIOMHOCHb 8DEMEHU U CKOPOCHb IHEP200OMEHO8 00HO20
cnekmpa co30aiom Mmakxyrw e uacmomy (eudpayuio), KaK u y 0py2020 CReKmpa, umewuiezo opyzue
3HAYEHUA NIAOMHOCHU U CKOPOCMU IHEP2000menos. llomyuaeTcs, 4TO pasHOMACIITaOHBIE CTPYKTYpPHI
00J1a/1a10T CXOKHMMHU LIBETHOCTSIMHU, €CIIM UX T€HEPaJIbHBIC YACTOTHI SIBISIOTCS CXOXKHUMU, HO KAMHCOAA 8 C60EM



ouanazone. OuUeBUIHO, YTO 1[BETA, UMEIOIINE OJMHAKOBbIE YCJOBHbIE Ha3BaHUs, HO NpUHAAJEKAIINE K
pasHBIM JAuana3oHaM, oONafaloT Pa3HBIMU YacToTamu. Hampumep, nuama3oH KaXIOTo Tejla €CThb CyMMa
JIMANa30HOB BCEX €r0 YacTeW, IOITOMY OHANa30H KaKIOM YacTH Tela — 3TO YacTh JWANa30HA BCETO TEJA.
Tak, nuanazon mnanetsl (I'eomatoreHnbie M3nyuenus) ecth yacTh auanasoHa Connua (I'enronaToreHHBIX
W3znydennii), quana3oH 4YelloBeKa — 4acTh JWana3oHa IUIaHeThl, a JWama3oH ero mosra (4acT Tela) —
YyacTh JAWana3oHa aypbl Teja. 30eCh YMECTHO IPUBECTU CPAaBHEHUE C KapTHHOW PACHONOKEHUS JIMHUH
M3ITyYeHHs WX TOTNOIIEHUST B aTOMax (MaTepHaJbHBIA MHUp): OHU BCET/Ia PACIIONaraoTcs B ONpeeéHHBIX
MECTax, MHAUBUAYANbHBIX JJIS KaXKIOr0 aToMa, U 3TO OTHOCUTCS HE TOJIBKO K BHIAMMOMY (ONTHYECKOMY)
nuanasony. WHdpakpacHbll, ynbTpadHOIeTOBbIH, PEHTTCHOBCKHH M Y-AMANAa30HBI SJIEKTPOMArHUTHOTO
W3ITy4YeHHUsT HEBUAMMBI IJ1a3aMH, HO OIIYTHMBI IPYTHMH OpPTraHaMH YeJIOBEYECKOrO Tela. DHEpPreTHYeCcKue
[[BETa TAaK)K€ 3aHMMAIOT OIpPEJENEHHBIE TOJOKEHUS B CBOUX CHEKTPAJbHBIX TEUEHUSX, TN€ CIEKTPHI,
00pa3oBaHHbIC TEUECHUSIMH BPEMEH, MPEACTABISAIOT COO0M X MOMEHTaJbHbIE BpeMeHHbIE cpe3bl. [loaTomy
Ha 4eJIoBeKa 0e3yCIOBHO BO3AEHCTBYIOT HE TOJIBKO T€ YaCTOTHI, KOTOPbIE COOTBETCTBYIOT AHANa30Hy MO3ra,
paboraromiero B pexxuMe OTBETHOW PEaKIWW Ha TMOCTYIMBLIME CUTHANIBL. Aypa Tella BOCIPHHUMAET Oolee
HIMPOKUH MAma3oH YacTOT, BO3ACHCTBYIOIINX HA pa3Hble OPraHbl M CUCTEMBI YelioBeka. OcOOeHHO SBHO 3TO
HPOSIBISIETCS. NPH KOHMPACHHBIX 1IBETOBBIX Iepexofax (IeHepalbHble YacTOThl HAXOAATCS B PAa3HBIX
nranazoHax BHOparuii, HampuMmep, ‘“KpacHas” ® “cuHAA). B 3TOM ciiydae OOMEHBI IBETaMH MEXKIY
CHEeKTpaMu OyAYT OCYLIECTBISTHCS B “KECTKOM™ peskuMe, 00pasysl pasinuHbIe YHEPTETHYECKHE “Pa3IOMBbI”.
Ilpoueccel B MaTepHalbHBIX TelaX, OOpa3OBaHHBIX NPH KOHTPACTHBIX IIBETOBBIX IE€pexofax, OyayT
HECTaOWIIFHBIMHU, BIUIOTH JI0 KaTacTPO(UUECKOTO TEUYEeHHS COOBITUH: pe3Kne W3MEHEHHsS] COCTOSHUH
MIPUPOIHBIX CPEJ, CIOKHbIE )KU3HEHHBIE YCIOBUS TSI OMOOTHYECKUX BHJIOB Ha TUTAHETE, B TOM YHCIE, IS
monei. Hanpumep, HeKoTopbie JIOOM MPEAYyBCTBYIOT pasHble KaTacTpopuyecKhe COOBITHA eI N0 HX
CBEpIICHUS: OHM BUAAT KapTHUHBI IOKa HE COBIBIIMXCS COOBITHMH B CHOBHAEHHAX WM B COCTOSHHUH
00oApCTBOBAaHUS B BHJE IOCJIEIOBATENHHOM KAapTHHBI JIMOO B BHJE OTAEIBHBIX KaJpoB (BCIBIIIEK) Kak
BUJCHUM U3 Oyaymero. OTO HEYIUBUTENBHO, TaK KaK BCE BO3JCHCTBUS B MaTepUabHOM MHpE
OCYIIECTBISIOTCS MTHOBEHHO, HO MPOSIBIISIFOTCS MO3IHEE: 3Ta 3aJepKKa BbI3BaHA TEM, YTO B MaT€pHAIIbLHOM
MHpE CKOPOCTh IPOSIBICHUS Pa3HBIX PEaKUUi, B TOM YHCIIE, XUMUYECKHX, 3aBUCUT OT MHOXECTBa (PakTopoB,
HallpuMep, OT CKOPOCTEN peakluil MepearolliuX CHUCTEM: HEPBHOM, CEpAEYHO-COCYIHMCTOM,... Ha manHOM
JTarne 3BOJIOLUN OCMBICICHHE JIIOIbMHU MPOUCXOMAAILIET0 B OCHOBHOM CBSI3aHO C AEATEIbHOCTBIO MO3Ta, HO
3TO BOBCE HE O3HAYACT, YTO TAaK ObUIO BCETNa M TaK OHO U OyJgeT A0 CKOHYaHHs BeKoB. V3meHsromuecs
YCIIOBUS JKM3HU Ha IUIAHETE 6bIHYMHCOEHHO TIPOOYIAT B JIIONSX BO3MOXKHOCTH, KOTOPBIMH O0Namaid WX
JIpeBHUE TPENKH, CIOCOOHBIE HenocpedcmeeHHO 4YUTAaTh 3HaKW, NocbulaeMmble UM [lpupomoi, a He
BBIUUCIISITh UX 0 KOCBEHHBIM NPU3HAKaM, OMMPAsCh MPH ATOM HCKIIOUUTENIBHO Ha JESATENBHOCTh MO3ra.
ITox Ilpuponoit 31echk mojapa3zyMeBaeTCsl HE TOJIBKO MHUpP IUIAHEThI, HO U BCE OKPYXKAIOIllee MPOCTPAHCTBO:
Be/lb (pakTalbHOCT, BpeMeHW o3Ha4aeT MTHOBEHHYIO B3aUMOCBSI3b BCETO CO BCEM. A HECIOCOOHOCTH
COBPEMEHHOT'0 4eJIOBEKa YyBCTBOBATb 3TU YTPAUCHHBIC CBSI3M — BCETO JIMILL CPAaBHUTENIFHO HEOONBLION
YYacCTOK TajlaKTH4YecKoro Mmapumpyra. Tak Obulo He Bcerma, M Tak OymeT He Bcerga. Ecnm HaydauThbes
OCO3HAHHO GOCHPUHUMAMbL MUP 6cell aypoii, a He TOJIBKO JTUAla30HOM aypbl Mo3ra (Tefla B Tele), 3TO
0e3ycloBHO MpHUBEAET K PACHIMPEHUIO CO3HAHHMSA, a, CIEJOBATENbHO, K TpaHC(hopManuu (U3NIecKoro Teia
— CKOHIICHTPHUPOBAHHOHN DHEPTUU aAypBI.

Hcnons3ys 3HaHME O CIIEKTPOLBETHBIX TEUYEHUSIX BPEMEH, MOKHO yKa3aThb Ha MHOXKECTBEHHBIE CBSI3U
MEXKIY pa3idYHbBIMHA (QparMeHTaMu (pakTaloB Ha CJlEyIOIIeM MpHMepe: IUIaHeTapHas o0JacTh,
HaXOASIIAsACS MOJ BIMSAHUEM CHJIBHEHIIEro CHEeKTpa 3BE3THBIX CEKTOPOB, COCTOMT M3 ‘“KPYIMHO-OJOYHBIX
CIEKTPaJFHBIX 00pa3oBaHUi. 371eCh pedb WAET 0 3BE3AaxX, HEIMOCPEACTBEHHO BIUSIONINX Ha Knu3Hb ColHIIA B
CUJly UX TEPPUTOPHUAIIBHOIO PACHOJOKEHHUs. TaKOBBIMHU ABJISIIOTCA 3BE3JBI M3 MeECTHOW Tpynmbl 3BE3N U
MecTHOro CcKOIJICHMS 3BE3N: BeOb Iepepa0OTaHHBIE HMMHU OSHEPIMM B MEPBYIO O4Yepelb SBISIOTCS
sHeprerudeckoil numed ComHua. OcoOEHHO 3TO Kacaercsl TexX 3BE3M, KOTOpBIE PACIONararoTcsl BIEpenu
BAOJH TajakTuueckoro mapmpyra ConHua. B cuiny crnimpansHoctr apwkeHus y CoilHIIA HET MOCTOSHHOMN
OpOUTHl U B ONMKHEM OKPYKEHHH 3BE3I: KaXIbIH ero “o00opor” Bokpyr LleHTpoB MecTHOI rpymmsl U
MecTHOTO CKOTUIEHHS 3BE3] MpeACTaBiIsieT cO00W MHOTOCIOXHBIN ‘‘CITUPabHO-CIUPATBHBIN-...”" 3aBUTOK,
SIBIISTFOIIMIACS YacThio crupanu ColrHila, 00pa30BaHHON €ro JBIKEHHUEM OTHOCHTENbHO LlenTpa I'amakTuku.
A ranmaktudeckasd cnupaib CoiHIA, B CBOIO Ouepellb — BUTOK CIUpaIM ABMKeHUs l'anaktuku B MecTHOI
rpynmne 1 MecTHOM CKOIJIEHWM TalaKTHK, SBIAIOIMXCS YacTAMU CBEpPXCKOIUIEHHS TalakTUK, U T. A. J0
beckoneunoctu. IlockonbKy aypa KaowOoii CTPYKTYphl €CTh CEMb JHEPIOLIBETOB, a BCE JHEProOoOMEHBI
MEXIy aypamMH pa3HBIX CTPYKTyp MOJYMHEHBI OOIMM 3aKkoHaM OOMEHOB IIBETaMH, (OPMHUPYIOIINX
[BETHOCTU BCEX COOBITHH, 3TO O3HAYaeT, YTO M3MEHEHUE 3HepreThueckoro BozaekicTBus ComHua (ero
LBETHOCTH) Ha Hally IUIAHETy — SIBJIEHHE BCEJIEHCKOro MacmTaba, mpossisiomeecs B lanaktuke. [lpu



MEPUOJIMYECKOM BXOXKACHHWU IUIaHETHl HAa HOBBIA ywacTok crupanud CONHEYHON CHUCTeMbI, BbI3BaHHBIM
OpOUTAIBHBIM JBHXEHHEM IUIAHEThI, YJHEPreTUYECKOE MPOCTPAHCTBO 3TOM 00NAaCTH MOCTOSHHO H3MEHSET
YacTOTy CIIEKTPOB, €€ COCTaBISIONINX, T.€. ‘TIepeKkpammBaer’ wux. 3aech “OxpaHy”’ HOpPMaIbHO
JICHCTBYIOIIUX CHEKTpaldbHBIX oOpa3oBanuii Hecytr: 1) “O6naka” Bcenennovi (Tymannoctn); 2) “YKusas
Bona” Bceenennoit (Dueprus); 3) “Octposa” Bcenennoit (3Bé3mnbie Accomnmanyn); 4) “MéEptBas Boma”
Bceenennoii (Uépubie [piper’). CnoBo “OxpaHa” o3HauaeT HajMuue pa3sHOOOpasHsi B3aMMOICHCTBUIA,
MpeoOpasyomuX YacToThl, KOTOpoe co3faéT OmaronpusATHbIE (U3WYEecKHe YCIOBHS Ui Pa3BUTHUS
OnpeaenEHHbIX JHEPreTHUECKUX CHCTEM (HampuMmep, OMOJOrvYeckor KM3HM Ha 3emiie). 3alllMTHBIC CIOU
JUIL BBDKMBAHUSI HAXOIATCS MOJ CIEKTPAJIbHBIM KOHTPOJIEM, HO3TOMY CHIHaJ “‘OMacHOCTh’ cpalaThiBaeT
MzHOo6enno" naxe Tpu ManeHIIeM, COBCEM HE3HAYMTENLHOM MOSBICHHH ‘‘HANPSKEHHOCTH”, BBI3BAHHON
HAJIOKCHUEM JIPYTOTO CIIEKTPa BIHMSHHUS B BUZAE CKOJNB3SIIEH 00BEMHON JIEHTOOOPa3HOU 007acTH BpeMeHU
JIPYTOTO TPOCTPAHCTBA, “TIOKUpArOIIero” 4dykoi 00bEM crekTpoB. llorpaHnvnble 00MacTH MPUHUMAIOT
CIEKTp “dykaka”, ¥ OH BO3BpAIAaeT X HAa UCXOAHYIO “TOYKY KOOpAWHAT B MOMCKaX HOBOTO “00BEKTa”, a TO
“mepekpamiBaHue” CTaHET MOTOM BOJIHOM, MAyHIeH K IHEHTpadbHBIM 001acTsAM, BBIHYXJAs MX BEPHYTh
MOTPaHUYHBIM 00JIACTSIM DHEPTHIO, IOTPAYCHHYIO Ha UX 3aIIUTY. DHEPronoTpedieHne-3HeprooTaadya — BOT
ocHoBHOe ycnoBue Bcero B IlpoctpanctBe Bpemenu mis mepemadn mH(POPMAIMOHHOTO OOMEHa MEXIY
JMOOBIMH BHJAMU JHEPTOCHUCTEM C TIOCICAYIONIEH CHCTEMON WX BEDKHBAHUS, T. €. 011 HPOOOTHCEHUA
srcusnu. Hannune pazHooOpasus 5THX B3aMMOACHUCTBHNA CO3aET OIaronpusTHbIE (GU3MUECKUE YCIOBUS IS
PasBUTHS ONPEACTEHHBIX YHEPrOCUCTEM (HarmpuMep, OMOIOTHYEeCKON JKU3HU Ha 3emJie), TaK Kak 3alluiaeTt
WX OT “BHE3AIMHBIX~ BHEIIHUX BO3JECHCTBUI, B TOM YHCIIC, OT MOCICICTBUS M3MEHCHHUH YCIIOBUI MpOJiETa.
OueBunHO, 4TO B cuiny (paktampHOoCTH Bpemenm Takod “OXpaHHHMK™ CYIIECTBYET Y KaXKIOW CTPYKTYPHI
Bceenennoii — Comnnna, 3emim, BceX IUIAHETHBIX Cpell W OOWTAaTelled, BKIIOYAs JIIOACH,... VIMEHHO
Oeckoneunslii o ¢opme B I[Ipoctpanctee “Oxpannuk”, TABY BpemeHnu, ecTb Hayaio u OKOHYaHUE KKIOTO
Mepuoia COCTABHBIX YacTell MHAMBUAYAIBHBIX COOBITHI BCEro, 4yro Obl HU MPHILIOCH pACCMATPHBATh HIIH
aHaNIM3MpoBaTh. 3ajada “OXpaHHHUKA” KaxXI0M CTPYKTypsl — “TIepeKpacutTh’ e€ aypy TakuM 00pa3oM,
4yTOOBI €€ HOBas LIBETHOCTh COOTBETCTBOBAJa LIBETHOCTH OYyAyIIEero ydacTka Mposéra, HO HE COBMAaaia C
HEH MOJTHOCTBIO: HOJIHOE CO6RAOEHUE YEEHIHOCHU AyPbl CHIPYKMYPbL C YGEMHOCMbIO YUACIKA nponéma
O03Hauaem e€é noaHoe pPAcmeopenue 6 OKPYIHCAIouux cpeoax, m.e. yxo0 ¢ MAamepuaibH0o20 NAaAHA
(Oemamepuanusayuio). 3aKOHUUTCA TIpeIHA3HAUCHHBIA [ JOaHHOM CTPYKTypbl nepuony — U €€
“OXpaHHHK” y)K€ HE CMOXKET BBIOJHATH CBOM OXPaHHBIE (PYHKIHH: BpPEMsS OXPAaHIEMOW MM CTPYKTYPHI
3aKOHYHUTCS. DTO O3HAYAeT, YTO OHa JHMOO YHIET C MaTrepualbHOTO IIaHa (IeMaTepHuaiu3yeTcs), 00
TpaHchopMUpyeTCcsl B MHYIO GOpPMY, KOTOPYIO OyIeT OXpaHsTh yxe Apyroil “OxpaHHUK’ — MEepHOJ BpEMEHU
CYIIECTBOBAaHMUS B MarepualbHOM MHUpE MpeoOpa3oBaHHOW (POPMBI, COOTBETCTBYIOUICH 3HEPIETHKE HOBOTO
y4JacTKa rajJakTHYeCKOro MapIIpyTa IUIaHEeTHI.

Msl KUBEM B MPOCTPAHCTBE IUIAHETHI, SBIAIOLUIEMCS 4acThio mpocTpaHcTBa ConHna. Aypa Tena
ConHua mepenauBaeTCs Pa3HBIMH ILBETAMH, IMYIbCUPYS JHEPreTHUYECKUMH OOMEHaMH C OKpPY)KaloIIUM
TaJJaKTHYECKUM SHEPIeTHYECKHUM IPOCTPAHCTBOM B COOTBETCTBUH C PHTMaMHM, OIPEACIIIOLIMMUCS
OCHOBHBIM 3akoHOM Mupo3nanuss — 3akoHoM CoxpaHeHHs OHepruu. leHepanbHBIH I[BET (LIBETHOCTH)
I'enmnonaroreHHsix M3iydeHuil ONpenessercss reHepaIbHBIM [IBETOM TOTO CEKTOpa Halllel l'anakTuku, uepes
KOTOpPBI B HacTosAuid MOMeHT nposieTaeT CoJiHIle ¢ TlaHeTaMU. Bcero rajakTU4eckux CEKTOPOB — CEMb.
B mactosmee Bpemst ConHIle TpUOIMKaeTcs K TpaHUIlE, pa3neiaioniell cekropa, 00JIaaaroIre pa3sHbIMU
SHEpPreTUYEeCKUMHU I[BETaMM, MIOATOMY aypa ero Tena “mepexpammsaercs’. I'ennonarorennsie M3nyueHus —
910 co3Hanue ComnHua. Torma mepekpallMBaHHE aypbl €r0 Tela MOXKHO Ha3BaTh U3MEHEHUeM CO3ZHAHUA
Connya. llockonpky ConHIlE MOIXOOUT K TaJaKTHUECKOMY CEKTOpy, oOmamaromeMy Oosee BBICOKOM
SHEPTeTUKOW, MOXKHO CKa3aTh, YTO COJHIIEC 8bIHYHCOEHHO TIOBBIIIACT YPOBEHb CBOETO CO3HAHUS (M3MEHSET
LBETHOCTb B CTOPOHY YBEJIHMYCHHUS 4acTOThl BuOpaumii). Aypa tena ConHua, sIBIASIOMASNCS HEOThEMIIEMOR
4acThIO ayphl | almakTuky, “TiepekpammnBaeTcs’” B COOTBETCTBUH C U3MEHSIOIIMMUCS YCIOBUSIMH NPOJETa, YTO
€ HeM30€KHOCTHIO IPUBOIUT K U3MEHEHHUSIM B MaTe€pUaIbHOM NPOCTPAHCTBE MIAHETHI.

B nacrosimee Bpemst ConHIle KHUBET B JIPYIOM pPEXHUME, 4eM TOT, K KOTOPOMY MbI NMPUBHIKIH. B
YaCTHOCTH, Ha €r0 IOBEPXHOCTU HAOMIONAETCSl PEKOPIHO MajlO€ YUCIIO IISITEH (B HEKOTOPBIE MEPUOABI OHU
MPAKTHYECKH OTCYTCTBYIOT), T. €. HE TPOABISETCS paHee YCTOWYHMBBHIA |l-TeTHUH WUKI CONHEYHOH
AKTUBHOCTH. 3aTO 4YacTO HMPOUCXOAAT BCIBIIIKKA M BHIOPOCHI CONIHEYHOTO BEIIECTBA U3 KOPOHBI (BEPXHHX
cnoés armocgepsl ConHIa) B MEXIUTAHETHOE MPOCTPAHCTBO. B OTiAMYME OT BCIBIMIEK, BO BPEMsI KOTOPBIX
MarHuTHas 3Heprusa CojHIa peanu3yercsl B BUIE IEKTPOMAarHUTHOTO M3IIyY€HHs, BO BpeMsl KOPOHAJIbHBIX

9 3neck Yépnuie [Jbipbl — 00NaCTH TIEpEXoaa MaTePHAIBHBIX CTPYKTYP B MUPBI HHOM MEPHOCTH, YTO 03HAYaeT UX
nemarepuanuzanuro (yxox u3 Mupa Kusoit XKuzan).
10 HarmoMHMM, B3anMOZEIHCTBUS B 3HEPIETHUECKOM MUPE OCYIIECTBISIOTCS MTHOBEHHO.



BBHIOPOCOB 9Ta DJHEPrHi pacxXoAyeTcs Ha YCKOPEHHE OrPOMHOIO KOJIMYeCTBa BEIECTBa, HWHOTAA
JIOCTHUTAIOIIEr0 Hallel TUIaHeThl. BelmecTBo sSBIAETCS IIA3MOM, COCTOSIIEH M3 3IEKTPOHOB, MPOTOHOB U
HEOOJIBILIOTO KOJIMYECTBA aTOMOB TIeNus, KHCIOopoza. OTa Iula3Ma BO3ACHCTBYET HAa MAarHUTHOE IIOJe
TUTAHEThl, HEOTHEMJIEMOIl YacTbl0O KOTOPOTO SBJIAETCS D3JIEKTPOMAarHUTHOE IOJie YesloBeKa. MarHuTHbIe
o0naka MpeacTaBIAIOT CcO00M pPa3sHOBHIHOCTBIO Takux BbIOpocoB. Korma obmako pocturaer 3emiy,
BO3HMKAIOT IIOJSIPHBIE CUSHMS, MAarHUTHbIE OypH, YyXyALICHHE paJuOCBA3M M HapylleHus B pabore
ANEKTPOOOOPYIOBaHUS, YXYAIIEHHE CaMOYyBCTBHS roaei. Kpome Toro, moBsIiraercss akTuBHOCTh CoJTHITA B
o0nacTu ynmeTpaHoIeTOBOrO U3YIEHHUS, YTO TAKXKE HETaTUBHO CKa3bIBACTCS HA 3I0POBBE JIOACH.

Cutyauuss ¢ “nepexpamuBanueM” ConHua (M3MEHEHHEM €ro JSHEPreTHYECKOrO COCTOSHHS)
HAIIOMUHAET PEeaKlHI0 METEOYyBCTBUTEIBHBIX JIIOAEH Ha U3MEHEHHUS MarHUTHOTO MMOJs riaHeThl. “lTlmoxoe”
CaMOYYyBCTBHE B JAHHOM CIIydyae — 3TO peaklys OpraHu3Ma Ha U3MEHEHHs B OKpPYXaroIleM MPOCTPAHCTBE,
cocToslIasi B IMEPECTPOMKE HEATENbHOCTH €ro XHM3HEHHO BAXKHBIX CHCTEM (KPOBEHOCHOH, CepIeyHO-
cocynucToil, HepBHOH). Ilo OKOHYaHUM MEpHUOAAa MarHUTHBIX BO3MYILEHHH OPTaHU3M BEPHETCS K MPEKHUM
puTMaM (QYHKIMOHHUPOBAHHUS, HO TIPH 3TOM OH IOTEpseT SHEPTHUIO, 3aTPaveHHYI0 Ha IEePEeCTPONKY IS €To
(YHKIMOHUPOBAaHHSA B HOBOM peskume. OYeBHIHO, YTO €CJIM NEepUOAbl HECTaOMIBHOCTH MAarHUTHOTO TIOJIS
OynyT ydamarbcs, a aMIUIMTYAbl BO3MYILEHHUH BO3pacTaTh, TO Pacxoll SHEPIWH, NOTPAuUCHHOM Ha 3aIluTy,
BO3pacTéT. B mocnenHee Bpems B mpecce MOABISAIOTCA COOOIIEHHUS O MHOTOYMCIIEHHBIX jKajg00ax Jrofed Ha
MOCTOSIHHYIO CIIa00CTbh, TOJIOBOKPY)KEHHE, TOJIOBHBIE OOJIM, TJIOXOW COH M T. 1. MeAMKH HA3bIBalOT HOBYIO
0ose3Hp “‘CHHAPOM XpOHMYECKOH yctanmocTu”. bonee TspKEnble ero MpoOsBIEHHS, COMPOBOKAAIOLIMECS
Hapacraionieid crmabocTpio, OeCCOHHMIIEH, HEBO3MOXKHOCTHIO HH Ha UYEM COCPEAOTOYMTHCS, MOTepel
WHTEpeca K OKPYXKAloIeMy MHUDY, HEXEIaHHEM KOHTAKTOB C HUM H T. M., TMOJMYYHJIM HA3BaHHUE ‘‘CHHIIPOM
Bpiropanuss”. K coxaneHuro, B Takod CHUTyalluM HE IIOMOTaeT MAaXe JUINTENBHBIM OTABIX, BKIOYAs
NPOJOJKUTEIBbHBIA COH. J[eno B TOM, 4TO Kak BO CHE, TaK M IpU OONPCTBOBAHHHM, aypa Tejia YelOBEKa
HETpephIBHO MHTaeT (BUOPHPYET), B3aUMOJACHCTBYS C OKpPYKArOIIUM MPOCTPAHCTBOM [ eomaToreHHbIX
Wznydenuii (3HEpreTMYECKUM TPOCTPAHCTBOM IUIAHETHI), KOTOPOE €CTh pe3ylbraT MepepadoTKu
onpenenéHHOro auanasoHa [emuomaroreHHeIX WM3mydeHni. OHepreTH4eckoe MPOCTPAHCTBO IIIAHETEHI
HENPEPHIBHO TMEPEeCcTPanBaeTCs B COOTBETCTBUH C MOCTyNuUBIIEH sHepruei (madopmarueii). CoH BO3MOXKEH
UMb HPU COOMEemcCmeuyu SHEPreTHKH (nuama3oHa BUOpauuii) aypsl Tena 4elIOBeKa HSHEPreTHKE
NPOCTpaHCTBa MpoéTa maHeTsl. 1 uem OoJblle 3TO COOTBETCTBHE, TEM CIIOKOIiHEe COH. A HECOOTBETCTBHUS
BBI3BIBAIOT B JIYYIIEM CJIy4ae OECIIOKOMHBIA COH, CONPOBOXKIAMOLIMNACSA MHOIAA KOIIMapaMH, B XYIIIEM —
MMEeT MeCTO OecCOHHHIA. DTO OYEHb OMACHOE COCTOSHHUE, OCOOEHHO €CIIH OHO TOBTOPSETCS JTOCTATOYHO
yacTo. Benp denoBek XHB “He XJIeOOM €OMHBIM”: BO CHE aypa €ro Tejla HOAMUTHIBACTCS SHEPTHsIMU
OKPYXaIOIEero SHEPreTHUeCKOro NpOCTPaHCTBa B Oolsiee MOJIHOM Mepe, yeM Ipu OOAPCTBOBAHUM, TAaK Kak
TEJO CIIAIIETO YeJI0BeKa HaMHOTO 0ojiee MacCHBHO, YeM OOAPCTBYyIOmIEeTo. Bo cHe Tenmo demoBeka JeKUT Ha
HETIO/IBI)KHOW TTOBEPXHOCTH, @ €T0 aypa pUTMUYHO MeplLaeT CBOMMH dHEpreTHIecKiuMu chepamu (criosmu),
B KOTOPBIX TO YBEJIMYMBAIOTCS, TO YMEHBIIAIOTCS 001aCTH MOTEMHEHUS OT HACHILIAIOMNX € [ eonaroreHHbIx
Nznyuennii. YenoBek ecTh TENO + CO3HAHHE, KOTOPOE ABIAETCS 6vicuium Ouanazonom I'eonamozennvix
H3nyuenuii — HEBEpOSATHO OBICTPO MYIBCUPYIOINX YIUIOTHEHUH TeueHHH BpeMEH. Terao GompcTBYIOMIETro
YeJloBeKa HaXOAUTCS B IMOCTOSHHOW aKTHBHOCTH, €XKECEKYHJHO OTBevas Ha IOChUIaeMble aypod CHUTHAJIbI-
BCIBIIIKH, BBI3BAaHHBIE €€ MIHOBEHHBIMH JHEPreTHUECKUMH OOMEHAMH C OKPYKAIOIIUM 3HEPreTUYECKUM
IPOCTPAHCTBOM IUIAaHETHI. DTH OOMEHBI U CO3/1AI0T BECh MUP OILYLIEHUH, YyBCTB U MbICIIEH, TOOYKAAIOIINX
K TOMY JINOO HHOMY JEHCTBHIO: JBIKECHHUSIM, OOAYMBIBAHUIO TUIAHOB Ha OJIbKaiiiiee U oTaanéHHoe Oyayluee,
Bocnpuatuio [Ipuponsl, npyrux momnei,... CooTBeTCTBHS 1 HECOOTBETCTBHUS BUOpaLUii ayphl Teja 4eJoBeKa
M OKpPYKAIOIIeTo IPOCTPAHCTBA IUTAHETHI B KAXKABIH MOMEHT TPENCTaBIAIOT cO00H COBMAACHUS U
HECOBIAJIEHNUs IBETHOCTEN ayp Tel JIIoAel C IBETHOCTHIO SHEPTeTUYECKOTO MPOCTPAHCTBA TUIAHETHI B 3TOT
MOMEHT. OueBHIHO, YTO KOM(OPTHOE CYIIECTBOBAHHE B IOCTOSHHO H3MEHSIOLIEMCS JHEPreTHYeCKOM
NPOCTPAHCTBE IUIAHETHl BO3MOXKHO JIMIIbL MPH COOTBETCTBUHM BHODALMiA, T. €. MPH CXOXKHUX LBETHOCTAX ayp
JIOZICH M OKPYIKAIOILETO T'e0NaTOreHHOTO MPOCTPaHCTBa™ .

Ho kax mpwuiitTi B cooTBeTCTBHE C ~TpeOoBaHUSAMU BpeMeHH , eciu camo COJHIE MepecTpanBacTCs
(“mepexpammBaeTcs’’) B yCIOBHUSAX, KOTAA S3HEPTHsI OKPYXKAFOLIETO TaJaKTHIECKOr0 IPOCTPAHCTBA HEYKJIOHHO
U3MEHSAETCs B ycKopsitomeMcst Temiie? OTBET OUEBUACH: HAZlO UIMEHUMb HANPAGIEHHOCHb CO3HANHUS, T. €.
MIPUHATh HEM30€XKHOCTh MPOMCXOAAILIET0 M CAeJaTh COOTBETCTBYIOLIME BBIBOABL. He ciemyeT maccuBHO
JKAaTh HACTYIUICHHUS TIPEeKHEH OTHOCHUTENBHOM CTaOMIBHOCTH COCTOSIHHS IUTAHETHI, HAAEATHCS, YTO
W3MEHEHUsI MpOIayT U Bc€ OyaeT Tak, Kak ObUlo mpexzae. B HacTosuii MOMEHT HY)XHO OLLYyTUTh cebds
HEOTHEMJIEMON YaCThIO MMOCTOSHHO oOHOBIsomIekics [Ipupospl, a i Hagana — YacThiO TUIAHETHI CO BCEM,
9TO Ha HeH KUBET. DTOT y37I0BOIl MOMEHT U OyneT Hauanom mpolecca TpaHCHOPMALIUN CO3HAHUS B CTOPOHY
NOBBIILICHNsT ero ypoBHSA. Ham HeoOXoanmo, 4ToOBI MpOM30LUIA IMEPECTPOMKa LEHTPANbHBIX oOiacTeit



opranusMa (cep/iia ¥ Mo3ra) B CTOPOHY MOBBIIICHUS YHEPTETHUKU ayp 3TUX YacTel YeIOBEUECKOTO Tela: BeIb
rajlakTHIeCKUe M3MEHEHUS BRIHY)KICHHO BeIyT MMEHHO K TOBBIIICHUIO dHEepreTnieckoro ypoBHs ComHIa, a,
CJIEJIOBAaTENIbHO, W IUIAHETHl C e€ OMONOTMYeCKMMH BHIAMH, BKIIOYas JfoAei. BO3MOXHBI TONBKO 1Ba
BapuaHTa — JM0O0 TpaHCPOPMALIMS B COOTBETCTBHH C TEKYIIUMHU U 2pAOYUWUMU YCIOBUSIMHU, TUOO YXOI C
MaTepuallbHOro TuiaHa. [lJis 4enoBeka Kak YacTH IUIAHETHI MPOIECC MIOOANBbHON MEepecTPOWKH BHAadaje
CBOIUTCSI K OCO3HAHUIO HeU30eHCHOCHU TIPOVCXOIINX MTPOLIECCOB TAIAKTUIECKOTO YPOBHS, KaCaIOLTIXCS
3emu 1 Bcex €€ 4acTel, BKIIFOUast €ro camoro. A JaibIie CepiIle camo IMOJICKaXKET, B KAKOM HarpaBlICHUH
ClIeyeT ABUTAThCS 10 MyTH PacIIUpeHus co3HaHusl. Ho oueBUIHO, YTO 3TO JOKEH OBITH MMyTh COCAMHECHUS
¢ npeobpasaroieiica [Ipuponoi.

[Tockonbky onpeaesonmM (HakTopoM OJIArONOIYYHOIO CYIICCTBOBAHUS YEJIOBEKA B HEYKJIOHHO
M3MEHSIIOIIEMCSI MHpE SBJSIETCS COOTBETCTBHE IIBETHOCTH ayphl €ro Tejla IBETHOCTH OKPYXKAOIIETO
TaJaKTUYECKOTO MPOCTPAHCTBA, TO UMEHHO “TIepeKpalIuBaHue” aypbl Tela B I[BET, CXOXKHHA C IIBETHOCTHIO
Oymymiero Tmepwona BPEMEHHU, SBISIETCS HEOOXOAMMBIM —YCIOBHEM JallbHEHINEro CyIIeCTBOBAHHSA
YelioBeYeCTBa Ha IUIaHeTe. HemapoM cyIiecTByeT pacxokee BBIpaKEHUE “IBET BpeMeHU . MBI KUBEM
OyKkBaJbHO B “‘COJHEYHBIX JAJIOHSX: Belb 3eMJIi — YacTh CIUHOTrO JKUBOro opranu3ma ColHIa.
BeiHyXneHHO momTomas CBOMM — DJHEPreTHYECKHM  TeloM  (aypoil) U3Iy4YeHHE OKpPYKAaIOIIero
sHepreTuieckoro npocrtpancTBa ([enmmomarorennpie M3myuenus), 3emust mepepabaThiBaeT WX CBOUM
MaTepUabHBIM TEJIOM U MEpEeu3IydaeT B OKpYyXKarollee MpocTpaHCTBO B Buje [ eonatoreHusix M3myueHuit
(co3nanue nnanemept). Aypa Tena miaHeThl — Pa3HOLBETHBIN MYIbCUPYIOIINHA KIyOoueK, “TuiaBaromiuii” B
aype tena ComHma. B Hacrosmee Bpemsi aypa Tema 3eMJIM BBIHYXKIEHHO ‘‘IepeKpamnBaeTcs’, TaK Kak
SIBIIIETCSI HEPA3PHIBHOM YaCThIO KUBOTO opraHu3Ma COJHIIA, CIIEKTPajJbHBIA COCTaB ayphl Tela KOTOPOTO
U3MEHSIETCSI B COOTBETCTBUM C HU3MEHCHUSMU OKPYXAIOLIEro TallaKTUYECKOr0 SHEPreTUYECKOro
MpOCTpaHCTBA. MOXHO CKa3aTh, 4YTO B HACTOAIIEE BpeMS NPOMCXONUT BBHIHYKICHHOE W3MEHEHHE
(TIOBBIIICHUE) YPOBHS CO3HAHMS IUIAHETHI, JeTsmed Bmecte ¢ CoONHIEM B TaJIaKTHUYECKHI CIIOH,
oOmanaronuii 0oJiee BBICOKOM SHEPreTHUKOMN: TUIOTHOCTh ayphbl OYAYIIEro ydacTKa TajlaKTHUECKOTO IMpojéTa
TUTAHETHI BHIIIIE TUNIOTHOCTH PaHee MPOIeHHBIX 3eMIIEH YIaCTKOB ralaKTHYECKOTO MapIIpyTa.

CorHEeUHBIN CBET KaXKIyI0 YCIOBHYIO CEKYHAY OCBemaeT arMocdepy ImiaHeTsl, a cama arMochepa —
3TO MPEIBIAYIIUH (10 3TOH CEKYH]IbI) MHOXKECTBEHHBIH 00bEM CEKYH]I Kak OeCUMCIICHHBIE BapUallui CHHTE3a
CBeTa: Tras3bl, XUAKOCTH, PACTUTEIBHOCTb, *KUBOTHBI MHp, UYETOBEK,... IIpy 3TOM CBET €XEeCeKyHIHO
HACBIIIAET BCE CPeIbl (Tasbl, KUAKOCTH, MUHEPATBHBIN, PAaCTUTEIBHBIN 1 )KUBOTHBI MHp). B 3Ty yCI0oBHYIO
CeKYHJIy IPOUCXOANT O0OHOMOMEHMHbIIl BUJ BapHalliii CHHTE3a CBETa, OOPAa3yIOIIETO Ta3bl, KUIKOCTH,
TBEpHBIC Tela, BKJIOUas BCe OMOJIOTMYECKHE BHIBI TUIAHETHL. JTO M €CTh ©)KECEKyHJIHAs MaTepHalin3alus
BCEH IIAHETHI B “‘COTHEYHBIX JIAJIOHAX BMECTE CO BCeM e€ COIepKUMBIM (oOuTarensmu). Martepuannzanus
cBera oOpasyeT CJIOM Ta30B, KOTOpPHIE IIOA BO3ICHCTBHEM CBETa OOpa3ylOT pa3IMYHBIC XHUMHYCCKHE
coemuHeHUA. Bo3myXx — 3TO cMeCh pa3iMUYHBIX ra3oB. B pa3Hoe BpeMsi MpOMOpIUY MEXKIY dTUMHU Ta3aMu
OBIBAIOT Pa3IMYHBIMU B 3aBUCHMOCTH OT COCTOSIHHS TaJaKTHUECKUX CPell, CKBO3b KOTOphIE TUTAHETa BMECTE
¢ Comnmem mpornetaer B [amaktuke mo crupaneoOpasHoMy mapmpyTy. ComHEYHBIH CBET — pe3ylbTar
Matepuanu3anuu CONHIIEM Pa3HOIUIOTHBIX TaJaKTHYECKUX Cpel, MomomaeMbix aypod Tema Conmnia. A
COCTaB CAMMX TaJIAKTUYECKUX CpeJ| ONpeeseTcs 3HEPreTHKOM ywactka nponéra Mneunoro Ilytm B
Pa3HOIIOTHBIX MEXTANaKTUYeCKUX cpenax, u T. A. OTcioma sSCHO, YTO YC/108UA MHCUZHU Ue/l08eKA HA
niaaneme onpedenaomcsa ycnoguamu eé nponréma ¢ Ianakmuxe. Mol He modcem usMeHuUmMsb 0BUIHCEHUA
Connya, HO modceM 0CO3HAMb NPOUCXO0AULEE U NPUCHOCOOUMBCA K 6OZHUKAIOWUM HOBLIM YC/I08UAM.

Kaxnas u3 cTpykryp (3Be3za, MiIaHeTa, MUHEpaJl, paCTCHHE, )KUBOTHOE, YEJIOBEK,...) 00JIaaeT CBOUM
Nana30HOM BPEMEHH, TOYHEE, SBIISIETCS €ro IPOSBICHHBIM COCTOSHUEM. JlMama3oH BPEMEHH Ka)Xmaou
CTPYKTYpbl 00Opasyer crekrp, oOiajaroiiuii cBoed 1BeTHOCThI0. COBMaJicHHUE I[BETHOCTH ayphl Tea
YEJIOBEKA C LIBETHOCTSAMU STUX CTPYKTYP ACNAET UX cxoMcumu. Tak MOHATUE UBETHOCTH MO3BOJSIET MOJOUTH
K TMIOHNUMAaHHUIO aCTPOJIOTUYECKOTO 3HAHHS O TOM, YTO KAXKIOMY YEIIOBEKY, B 3aBHCHMOCTH OT MOMEHTa €ro
pOXKIeHUS (aCTPOJIOTHYECKOTO 3HAKa), IMOKPOBUTEIBCTBYET CBOS 3Be€3la, IUIAHETa, KAMEHb, METaJI,
pacTeHue, KUBOTHOE,... JleJI0 B TOM, YTO OpraHU3M HYEJIOBEKa COCTOUT M3 CIEKTPAJIbHBIX 30H, CBSI3AHHBIX C
ero opraHaMu (J4acTsMU Tena), Tae Ooilee CHIIBHBIN (SIpKW) IBET ONMpeneiéH 30MaKabHBIM CO3BE3/INEM:
BeZb 0aza acTpOIOTMM — 3TO aCTPOHOMHYECKHE HU3MEpeHUs: BO BpeMmeHU onpedenénnozo yuacmka
Ilpocmpancmea. A xaxnpli y4acTOK Hec€r B ceOe 3BE3MHBIC (TAJIAKTUYCCKUE) U3IYYCHUS,
TparcopMupyrorecs (IpoosAImecs no (pakralbHOMY IPUHIUMIY) B criekTpbl CoNHIA, IDIaHET, 3eMIH U
Bcex e€ oOwmrareneil (MUHEPAJIOB, pacTEHWH, >KUBOTHBIX, JIONEH,...). M3 §3 mmaBel 1 MBI 3HaeMm, 9TO
MaKCHUMYM BO3JCHCTBUS 3BE3IbI CBSI3aH C MOMEHTOM e¢¢ BepxHed KympMmuHamwmw. OIHAako HE Bcerma
BO3MOXHO YCTAaHOBUTH TOYHBI MOMEHT POXJICHUS YEIIOBEKA, YTOOBI COMOCTABUTH €r0 CO 3BE3IHBIM y30POM
Ha HeOe. [loaToMy Al HAXOXKIEHHUS CBOETO MECTa B KOCMHUYECKOU IEMOYKEe MOXKHO MPOCTO MOJOKHUTHCS Ha



CBOIO MHTYMIIMIO U 3MOIIMOHAIBHOE BO3AECHCTBHE OT CO3EpLAHMs Pa3HBIX 3BE3]l, KOHTAKTOB C JIEPEBbSIMH,
KaMHSMH,... OCOOEHHO Ba)XHO BCIYX NPOM3HOCHTH WMEHa 3BE3M, MO0 ATH ApeBHHE Ha3BaHHUA OO0JaJaroT
CHJIBHBIM SHEPreTHYECKUM BO3IEHCTBHEM: Belb MX 3BydaHHE IPEOIOJIEN0 MHOKECTBO TUIACTOB BPEMEHH,
MpekKAe YeM JOWTH 0 cJiosd, B KOTOPOM MBI >KHBEM. IIponsHOcA WX BCIyX, Mbl YCTaHABIMBAeM CBA3M C
MPOIIEAIINMHU IPOCTPAHCTBAMH, T. €. OIIYIIAeM MX SHEPreTHUYEeCKOEe BO3AECHCTBUE U TEM CaMBIM pacIIUpsieM
CBOE CO3HAHHUE.

Ha nanHoM y4dacTke rajakTU4ecKOM CIMpajiy Mbl JIETUM B HalpaBJI€HUU 3BE3/bl CaMOH SIPKOM 3BE3/bl
u3 co3se3nusi Opna — Ausbraup (0T apabckoro “napsmuii opén’). 3To omgHa U3 OMKAWIIMX K HaM 3BE3N
MectHoii rpynmsl, €€ paccrosaue oT ComHia coctasisieT Bcero 16.8 cBeToBbIX JeT. Ansraup — Oenas
ropsidasi 3Be3/la CHEeKTpajbHOro Kimacca A7, odeHb OBICTPO Bpalmaromascss BOKPYr ocH. B ormnmmume ot
ConHIla, oceBasi CKOPOCTh BpaIIeHUs] KOTOPOTO Ha HKBATOPE COCTABISIET 2 KM/CEK, AJBTaWp BPaIlaeTcsl C
HKBaTOPHAILHON CKOPOCThIO 286 KM/cek. bricTpoe BpameHne B MaTepHadbHOM MHPE O3HAYaeT BBICOKYIO
CKOPOCTh JHEPreTHYECKUX OOMEHOB MEXIy IHEPreTHUYECKHM M MaTepHalbHBIM MHpPOM. VHBIMH CIIOBaMH,
CO3HaHHWE 3Be3/bl OBICTPO pearupyeT Ha W3MCHEHHE YCIOBHUH NpOJNETa, BHI3BAHHOE HEOTHOPOAHOCTHIO
TaJlaKTHYECKUX cpell Ha (OHE pacTyllero VYIUIOTHEHUS TMpH NpPUOIMKEHUH K HOBOMY CEKTOPY
(aHepreTHueckoMy cioro). Craperoriee EIToe MEUICHHO Bpamatomeecss CoTHIE TUTACTCS SHEPTeTHIE CKOM
nutIeH, mepepaboTanHol Oojiee OBICTPO pPearupyroIuM Ha OKpYXKarolue ycloBus AmnpranpoM. W odeHb
XOpOIIO, YTO Ha JAaHHOM BHTKE BIEpPEIM HAXOAWUTCS Takas 3Be3na Kak Adjbraup. EE€ Mblcom Kak
nepepaboTaHHOE TaJaKTU4YecKoe H3aydeHue moMoryT COJHIY OpUEHTHPOBATHCS B OBICTPO MEHSIOIIMXCS
YCJIOBHUSAX MPOJIETA.

Mt xxuBéM B mipoctpancTBe ComHIla, a Tak kKak COINHIIE SBISETCS 3BE3MI0HM, TO HAIIM MBICTH — 3TO
TpaHC(OPMHUPOBAHHBIC 3BE3NIHBIC W3IYYCHUs. BBIHYKJEHHOE NPOHMU3BIBAHHE TalAKTUYECKUX Cpej
(ranaktuyeckuit ycioBHBIM LMnwHAP) — 3TO TpOHM3BIBAHWE 3BE3NHBIX “‘OTXOMOB” (MEPEeM3ITyIEHHBIX
SHEPTHii), KOTOPHIE B KaXJble YCIOBHBIC “‘CEKYHIBI” PA3HOIUIOTHO OOIYJarOT CBOU K€ “OTXONBI’, a T€, B
CBOIO OYepe/lb, CTAHOBSITCS )KUBBIMHU TaJJAKTHYECKHMHU CpPeJlaMH, HO B PA3IMYHBIX 00BEMAX coomeemcmeus
U Hecoomeemcmeuii, Kak B “‘camarax’’ pa3HOro cocrtaBa. MIHBIMU cloBaMU, UM B JKM3HH 3BE3]], U B KH3HH
Hamrero CoONHIIA MOTYT CKJIQIbIBaThCS Kak OnaronpusaTHele (CTaOWIBHBIE), TaK W HeOIarompusTHBIC
(TpeOyromune nepecTpoiKh) yCIOBUS B 3aBUCUMOCTH OT SHEPTETHYECKOTO COCTOSHUSI YYaCTKOB MPOXOANMBIX
MMM TaJIaKTHYECKUX MapmpyToB. COOTBETCTBHE BUOpAIMii ayphl Tesa YeJaoBeka M BUOpalid OKpYKaloIIero
DHEPTreTHYECKOTO TIPOCTpPaHCTBA (CXOXKECTh IIBETHOCTEH) O3HA4YaeT OJNaronmpusiTHBIA TIEPHOA  €Tr0
cymiecTBoBaHMS. HecooTBeTcTBHME JTHX BHOpamuii (KOHTPAaCTHOCTh I[BETHOCTEH) BOCIPHUHUMAETCS
YeJIOBEKOM KakK IEepHOJ pasHbIX 3aTPyJHEHHUI: yeM OoJbllle HECOOTBETCTBUH, TEM TpYIHEE CKJIAABIBACTCS
JaHHBIA meprol >Ku3HU. Ho TONMBKO COOBITHSI MECTa, KOTOPOE “NPUTIATMBAaeT’ MarepHajbHOE Telo (Tena), u
€CTh COCTOSTHUE OOMEHOB 3HEPIUsAMHU. 3[Ch CJIOBO “HPUTATMBACT’ 03HAYACT, YTO JIFOOOE TEJIO B KaKIYIO
“yCIIOBHYIO” CEKYHIY HeMUHYyeMo OKa3bIBAaeTCs MMEHHO B ToM “touke” IlpoctpanctBa Bpemenwm, Tme
TIEPECEKIINCh TSUCHHSI BPEMEH, PACIIPOCTPAHSIONINECS B COOTBETCTBUH C YCIOBHSMH IIBETOBBIX IEPEXOI0B
(oOmeHOB mBeTaMu). HBIMU cltoBaMH, Kaxaas “ycioBHas CEKyHZIa JTr00ro Tena (pa3TudHOH IIOTHOCTH)
— 3TO BBIHYXJCHHOE ICHCTBUE 3JIEMEHTOB HEBUAMMOIO (HEPreTHUECKOT0) “Tena’” TMIaHeThl B “‘Tene”
CoIHEYHOM CUCTEMEI.

Ha 3emite Hawammce pes3krie M3MEHEHWs MMOTOAHBIX YCJIOBHW, OOYCIOBIIEHHBIE TEpECTpoiikaMu B e€
BO3IYITHON M BOMHOW cpemax. He MOMKHO OBITh HEOXKMIAHHOCTHIO M TIOSBJICHHE M3MEHEHHUH B TBEPIOM
000JI04Ke TIJIAaHETHl, KOTOPOE€ MOXKET NMPHUBECTH K YCHIICHHIO BYIKaHHYECKOH NESTEIbHOCTH, YBEIUYECHUIO
KOJMYECTBA 3eMJIETpsACEHU. YenoBek — dacTh IJIAaHETHl, I[O3TOMY €ro Telo TaKkKe JOHKHO
TIepPecTPamBaThCsl B COOTBETCTBUH C BBIHY)KIEHHBIM ‘‘TIepeKpallnBaHueM’ aypbl ero Tema. A ykKa3zaHHbBIE
CHH/IPOMBI XPOHHYECKOW YCTAJIOCTH M BBITOPAHUS — ATO MaTe€pHAJIbHBIC MPOSBICHUS PEAKINH ayphl TENa
YeloBeKa Ha M3MEHsIoNmecs yciaoBus. OpraHu3M MpocTo ycTaéT, TaKk KaKk M3MEHEHUS HUIYT ¢ HEYKIOHHO
HapacTaroell aMIDIUTYIOH, W Y HEro He OCTaércs BpEeMEHH Ha OTIbIX (CYIIECTBOBaHHE B CTaOWIHLHOM
COCTOSTHUHM), TaK KaK MoKa CTaOMIILHOCTH HET M He TPeIBUANTCS B Onmvkaiiiem OynymieM. Bens nmpoucxoaut
mio6anbHas MepecTpoika Bcel CHCTEMBI TralakKTHYeCKOT0 YPOBHS M Bcex e€ mojcucteM. Peakuuns Kaxmaoi
CHUCTEeMBI Ha JTOT TpoIecc, obecneunBaromas e€ manbHeiee pa3BUTHE, €CTh IIOCTETICHHOE
TIepeKpaIInBaHnue 3TOW CHUCTEMBI B IIBET, COOTBETCTBYIONIMII HOBOMY YYacTKy TaJlaKTHYECKOTO MapIipyTa
(ocBOGHHE HOBOTO MPOCTPAHCTBA).

Hama nnanera Bpamaercst Bokpyr CoiHIA, TOATOMY OHa IEPHOIUYECKH BXOJUT HA HOBBIM YU4acTOK B
crimpaym COTHEYHOHW CHUCTeMBI. B sHepreTndeckoM Mupe 3eMiIsl PEACTaBIIsICT COOOM CIEKTPaTbHBIA 00bEM
TepecedEHHbBIX CIOEB IIBETOBBIX YACTOT, INl€ KaXKABIH CIOH COCTOMT M3 4YacTOT CBOEro mauamaszoHa. llpum
MOSIBJICHUHM HOBOTO BUJA CIIEKTPAJIbHOM CHCTEMBI 00Pa30BBIBACTCS MMOCTENIEHHO CMEIIMBAIOIIMIACS ¢ O0MINM
(OHOM y4acTOK, pe3Ko Opocaroimuiics B I11a3a, KOTOPHIH “n3nydaer” 0OJbIIOE KOMUYECTBO YACTOT B CIIEKTPE



MIpU NepBOHAYAIBLHOM 00BbEME H3iTydeHus. 1 HaIgTHOCTH 3TOT MPOLECC MOYXKHO CPaBHUTH C TMOMa aHUEM
B KHCEJICOOPA3HYI0 XHUIKOCTh INEPEIUBAIOIICHCS XUIKOCTH IPYroro npera. YenoBeK — YacTh IJIAHETHI.
Kaxnpiii ynmorpeOnsemMblii 4eJOBEKOM IIPOLYKT (BO3AYX, BOJA, NPOAYKTHl IUTAHUS,...) COCTOMT U3
CHEKTPAJbHBIX 30H, TAaKXKE COCTOSIIUX B CBOIO OYepelb W3 MHOXKECTBAa CIHEKTpoB. Boma B kaxmoi
CHEKTpalbHOH 30HE 3emiu (peka, 03epo, obnaka, W T. I.) MMEET CBOM 30HBI yYacTKOB BO3ACHCTBHS Ha
CIEKTpaJIbHBIE BBl PACTUTEIBHOCTH (+I10YBBI), KMBOTHOTO MMpa U joaed. HanoxeHue crnekrpaibHBIX
(JaCTOTHBIX) 30H KaXAOW OWMOCHCTEMBI B XHUMHYECKHX pEaKIUsIX (Ui “TiepeBapuBaHUS TPOTYKTOB
noTpebeHns) NPUBOAUT K 0Opa30BaHMIO B CTPOTO OMpPEAETIEHHOM CIEKTpalbHOM ydacTke (Bo Bpemenn)
HOBOI'O BUJAA — CIEKTPaJbHOM CHUCTEMBI, KOTOpasi B CBOIO O4epeab OydeT MPOAYKTOM IOTpeONeHUs s
HOBBIX BHJIOB CIIEKTpANbHBIX cucTeM. [locTosiHHAs “‘Urpa” CIeKTpoB B WX IIBETOBOW YacTOTE — OCHOBHOE
YCIIOBHE BBIMOJIHEHUS] TMOCIEN0BATEIbHOCTH IIBETOBBIX IEPEXON0B B CIEKTPAIbHBIX CHUCTEMax, T. €. HX
pa3BUTHSL.

B 3axmouenun 3toro maparpada paccMOTpHM BKpaTLieé BCE JTallbl ITOCJIECAOBATEIILHOTO CHHTE3a
IUTAaHETHBIX CpPEJl, HWCIONB3Yys paHee BBEAECHHOE IOHIATHE “IBETHOCTH’. Torma CHHTE3 cpel MOXKHO
paccMaTpHBaTh Kak CIOXKEHHE I[BETOB MHO)KECTB B3aUMOJICHCTBYIOIINX SHEPTETUUECKUX ITPOCTPAHCTB.

1. LlBetHOCTh cdeponma COTHEYHOTO CBETa EXKECEKyHTHO OOpa3yeTcs CHHTE30M IIBETHOCTEH
rajakTuIeckoro ydactka mponéra Conara B ['amaktuke W caMoii ['aJakTHKH B MEKTaJaKTHICCKOU
cpeze.

2. llBeTHOCTH cOCTOSIHMSA Tesa 000N (HOPMBI, B TOM YHCJIE M IUTaHETHI 3eMJIs, BXOAALIETO B COCTaB
cTpykTypsl “ConHedHas cucrema”, oO0pa3oBaHa CHHTE30M I[BETHOCTEH ydyacTKa €ro mpoyéra B
ConHedHo# cucTeMe, KOTOPHIH eCTh CHHTE3 IBETHOCTEH ydacTka [amakTuku u camoro CoiHIIa.

3. 1llBeTHOCTb CBETOBOIO COJIHEYHOr0 ()POHTA, NPOHU3BIBAIOIIECTO IIJIAHETHBIE CpeIbl pa3HOH
IUIOTHOCTH, 00pasyromue chepor bl IIaHeT, 00pa30BaHbl TAKUM K€ 00pa3oM.

4. llBeTHOCTP MJIA3MEHHOTO MHpa (LIAPOBBIE MOJIHHUHM, Pa3pAIbl U T. II.) €CTh CHHTE3 I[BETHOCTEH caMux
MOTOKOB COJIHEUHBIX ()POHTOB, UMEIOLIHNX pa3HbIE IIIOTHOCTH.

5. 1lBeTHOCTH Ta30BOr0 MPOCTPAHCTBA IUIAHETHI €CTh CHHTE3 LBETHOCTEH COJHEYHOro (poHTa U
IUIa3MEHHOTO MHUDA.

6. llBeTHOCTH BOXHOTO NPOCTPAHCTBA IUIAHETHI O0pa3oBaHa CHUHTE30M LIBETHOCTEH COJIHEYHOTO
¢bpoHTa, MIa3MEHHOTO MUPA M T'a30BOT0 MPOCTPAHCTBA.

7. 1lBeTHOCTH MHMHEPAJBHOTO MHpA IUIAHETHI, B TOM YHCJE Marma, 0a3aibT, 0Opa3oBaHa CHHTE30M
[IBETHOCTEH COJIHEYHOTO (PPOHTA, MIIA3MEHHOTO MHPA, Ta30BOTO W BOJHOTO TPOCTPAHCTRA.

8. 1IBeTHOCTH PacTUTEIHHOTO MHpa IUIAHETHl 00pa30BaHa CHHTE30M LIBETHOCTEH CONHEYHOTO (pOHTa,
IUIa3MEHHOTO MUPA, Ta30BOT0 U BOAHOI'O MPOCTPAHCTB U MUHEPAIBHOIO MHUpA.

9. lIBeTHOCTHP OHMONOTHYECKOTO (KMBOTHOTO) MEpa IUIAHETHl OOpa3oBaHAa CHHTE30M IIBETHOCTEH
COJHEeYHOro ()pOHTA, TUIA3MEHHOTO MHpA, TA30BOTO M BOJHOTO TPOCTPAHCTB, MUHEPAIBHOTO U
PacTHTENBHOTO MUpA.

10. LiBeTHOCTh COIMANTBHO-TEXHUYECKUX COCTOSIHUN OOLIECTB JIOAEH IJIaHEThl 0Opa3oBaHa CHHTE30M
[BETHOCTEH COJHEYHOTO (POHTA, IUIA3MEHHOTO MHpa, Ta30BOTO M BOJHOTO TPOCTPAHCTB,
MUHEPaJIbHOT0, PACTUTENBHOTO U )KMBOTHOTO MHUpA.

Orcioma BUIHO, 9TO BCE HA IUTAHETE, OT COCTOSHHUS aTMOC(EpPHI 0 TEXHUYECKHX pa3pabdOTOK, €CTh
pe3yabTaT MoCIe0BaTeIbHOTO CHHTE3a, TIIe ONPEACIAIONINM (PaKTOPOM SIBISETCS] COCTOSHUE TaJIaKTHYECKUX
cpea. MarHUTHBIC, 3JEKTPOMAarHUTHBIC, TJIa3MEHHBIE COCTOSIHUS MPEACTABISIOT COOOH MPOSBICHHUS SIPKO
BBIPQXEHHBIX JHEProoOMEHOB (IMylbcaluid), T. €. B3aUMOCBA3e B IBeTooOMeHax [eomaroreHHBIX
Wznyyennii. Ha manHoM 3Tame 3BOJIONUH MOJABIIsIONIee OONBITMHCTBO JIOAEH HE 001a1aeT ClIOCOOHOCTHIO
HETOCPEACTBCHHO “BHJIETH” MYJIbCALMU LBETOBBIX MEPEXO0B SHEPTETHUECKOTO MHUPA MEKAY Pa3IUIHbIMU
¢parmenramu. Ho HemocpencTBeHHOE BUICHHE MYIbCAllMi B AJeMEHTaX OOBbEMHBIX IIBETOBBIX pelibehoB
camux ()parMeHTOB He SIBIISIETCS HEOOXOAUMBIM yCIOBUEM ISl TIOMCKA BOBMOXKHOCTH Cpeii OECUMCIEHHOTO
MHOXKECTBa COOBITHH TPOILIOr0, HACTOSIIETO W Oyaylmiero HaWTH ‘“‘CBoM” B3aMMOCBSI3M C MHUHEpaTaMHu,
pacTeHus MU, 3BE3AaMU,... 1T OCO3HAHUS TMPOWCXOMANIMX TIPOIECCOB — COOBITHHA JKU3HHU, CIEIyeT
o0OparuThes K coocTBeHHOW MHTYHIMHA. OHa HEoOXOAMMa ISl TOTO YTOOBI Yepe3 BOCIPHUITHE JIMIHOTO ‘57
HaTH oOONajalolie CXOKEH IBEeTHOCTBIO LBETOBBIE penbedbl BO (parMeHTax (pakTalbHBIX CBs3eH
K)KJOr0 peaqbHOro 4ejaoBeKa, MPOSABISIOIINECS B MaTepHalbHOM MHUpPE B BHAE KOHKPETHBIX MUHEPAJOB,
JIEpeBbEB, 3BE3M,... Beap M3 IyOWHBI BEKOB 10 HAC JOIIIM 3JIEMEHTHI 3HAHUS O TOM, YTO BPEMS POXKICHHS
KaKIOTO YeJOBEKa OMPENCNsieT Il Hero “‘CBoW’ 3BE3MBI, IUTAHETHI, MUHEPAJBI, JEPEBbS, JKUBOTHBIX...
ITockonbKy 3Ta 4pe3BBIYAHO BakHas MpoOJeMa OMNpEeAETIeHUs POACTBEHHBIX (PAarMEHTOB SBISIETCS
CIIOKHOH, OyeM MOAXOIUTH K €€ MOHUMaHHIO C Pa3sHbIX NO3ULUHI. Brigenenue yepes co3HaHue, BOCHPUSITHE



JIUYHOTO “$I” — 3TO M eCTh Te “CBOM” I[BETOBBIC pelibe(bl BO (hparMeHTax (hpaKTadbHBIX CBS3CH KaXKIOTO
pEaNbHOTO YeNOBeKa, MPOSBISIONINECS B MaTrepHallbHOM MHpPE B BHJE ‘‘CBOMX~ MHHEPAJIOB, JEPEBHEB,
3BE3M,... Ho 3T0 — Tema majapHEHIIMX HMCCIICTOBAaHMMA, a IOKa OOpaTHMCS K MaTepHaIM3aIllH Tel Kak
pe3ynbrary oToopa (QriIbTpauy) u3y4eHUN pa3HbIX BPEMEH.

§3. DHeproo6MeHbI MeKIY IHEPreTHYECKMM MUPOM M MaTepHAJIbHbBIM MHPOM
KakK GUIbTPaLHs KOCMHUY€eCKOr0 U3JIyYeHUs

Ponb GunsTpoB B MarepuanbHoM MUpe oOmien3BecTHa. OHHM COCTOAT KaK U3 MPHPOIHBIX MaTepUAIIOB,
TaK ¥ UCKYCCTBEHHO HM3TOTOBJIEHHBIX. [Iporiecchl (uibTpanuu MpOSBISIOTCS TAKKe B BUJAE Pa3IMYHBIX
ABJICHUH, B TOM YHCIE, COUUANBHBIX. PHUIBTPHI MaTepUaNbHOTO MHUpA SBJSIIOTCS KaK €CTECTBEHHBIMHU
(IpUpOAHBIMH), TaK W HCKYCCTBEHHBIMH. K ecTecTBeHHBIM (QUIBTPALUsIM OTHOCSTCA IPOLIECCHI
CaMOOUHIIICHUS TUIAHETHBIX Cpel: MPUPOJIHAs OYHCTKA BO3JyXa M JPYTUX ra3oB, BOJHBIX Cpell (OKEaHOB,
MODEH, peK), paCTUTEILHOTO MUpa (JIECOB, JIYTOB), TOYBEHHOTO TTOKPOBa, MUHEPaIOB. K HCKYCCTBEHHBIM —
IPOLIECCHI OUYUCTKU JKUIKOCTEH M Ta30B C IOMOIIBIO HCKYCCTBEHHBIX (MIBTPOB. OUIBTPALUK IPOSBISIOTCS
B pa3HOH (hopMe M B COLMANBHBIX SIBICHUSX. 37€Chb MOXKHO NPUBECTH TaKOil IpuUMep Kak BOCHPHUATHE
YeJI0BEUECKUM O0IIeCTBOM MH(pOpPMaK (3HEPTHH), SIBIISIONIEICS HOBOM MO CPaBHEHHUIO C OOLICTIPHHATON
Ha JaHHOM Yyd4yacTKe Mposiéra miaHeTel B [amaktuke. BHauane HOBoe 3HAaHME BOCHPHHHMMAETCS JIMIIb
OTJENbHBIMA JIIONBMH — TEMH, I[BETHOCTH ayp Tell KOTOPHIX COOTBETCTBYIOT I[BETHOCTH IIPHIIEIICH
uHpopmarmu (dHeprun). Benb co3HaHue BCSKOM CTPYKTYphl — O9TO AMamna3oH BHOpamuii aypel e€ Tena,
oOnasmaroniel cBoei BETHOCTHIO (TeHEpaJbHBIM LBeTOM). CO3HaHUE MOJABISIOIEI0 OONBIIMHCTBA JIIONEH,
JKUBYILIMX Ha ONpPENeNEHHOM OTPE3Ke BPEMEHM, HE BOCIPUHUMAET (OT(QWIBTPOBHIBAET) MHPOPMALNIO, HE
COOTBETCTBYIOILIYIO 10 LBETHOCTM YYacTKy IpOJETa, TaK KaK €€ JHEpPreTUYecKoe BO3JIEHCTBUE HE
COOTBETCTBYET I[BETHOCTSIM ayp UX TEJ: BeJb ayphbl OOJBIIMHCTRA JIFOEH “OKpalIuBarOTCs’ B IIBETA, OJIM3KUE
IIBETAM 3TOTO ydyacTka. EciiM 1BETHOCTH HOBOM SHepruu'' (M3JIy4eHHH TalaKTUYECKOrO MPOCTPAHCTBA)
CXOKa C IBETHOCTBHIO FJIAKTHUECKOTO YJacTKa IMPoETa B HelanE€KoM OynyieM, oHa OyIeT BOCIPHUHSITA yKe
rpyInaMH JIfoneH, Auana3oH BUOpauuii aypbl Tell KOTOPBIX COOTBETCTBYET €, TaK KaK aypbl UX TeJl Hadalu
“HepeKpamBarbes’”’ B BETa OyAyIIEro. A MacCOBOE BOCIIPUSTHE CBEPIIUTCS B “CBOE” BpeMsl, KOTAa y4acTOK
mpoJnéTa TUIAaHEeTH B alakThke “mepekpacurcs’”’ TOoJ BO3IACHCTBHEM SHEpruu Oymymero. B atom ciydae
nHpopManus cpaly OyJeT MpHUHATa MaccoBO. Ecim jke IIBETHOCTH MOCTyNHBINEH dHEepruu (MHPOPMALnN) U
[BETHOCTU ayp OONBLIMHCTBA JIOACH SABISIOTCA KOHTPAaCTHBIMHM, Hampumep, ‘CHHeH” W “KpacHOi”, TO
uHPOpPMAIMs OTTOPraeTcs IOJABISIOIIMM OONBIIMHCTBOM JIIOAEH, KAk BbI3BIBAIOIIAS HETaTUBHOE
BOCHPHUATHE: 3[E€Ch M arpeccus, W HEMOHUMaHWEe, U HEXKEelTaHWe AaKe AyMarh Ha 3Ty TeMy. OTO U €CTh
npuMep GUIBTPALUN SHEPTUH, MPOSBILIFOIIUICS KaK COIIMaIbHOE SBJICHUE.

Ha camom nene, HeraTMBHOE BOCHPHUSITHE €CTh NMPOSBICHHE 3AILUTHBIX CBOMCTB ayp Ten JIHOOEH,
nposiBisiromeecss kak TABY  (“Oxpannuk”) Bpemenn. Ero pomp — coxpaHeHHWe ITaHHOTO BHUAA B
ONpe/eEHHBIX YCIOBUSAX, CIOXHBIIMXCS Ha JIaHHOM YdacTke IHpojéra. DakTHUYEeCKH MO3T KaKIOoro
YyeJoBeKa OT(QHIILTPOBBIBACT Ty DHEPrHIO, BO3ACHCTBHE KOTOPOW HE BBI3BIBAET OTKJIMKOB (PE30HAHCOB) B
aype ero Tena, a MOXET TOJIbKO BBI3BATh AUCCOHAHCHI, YIPOXKAIOLIUE €ro 0JIaronoily4YHOMY CyLIECTBOBAHUIO,
B YaCTHOCTH, MOXKET CHJIBHO HapyIIUTh €ro AyIIeBHbIN Mokoil. Ecnu nndopmanus nossisercs 3anoaro o eé
MaccOBOTO BOCIHPHUATHS, 3TO O3HAYAET, YTO IOCESHHBIE CEMEHa TaKXe MpopacTyT B “cBOE” Bpewms, B
oTAanéHHOM OymyIieM, a A0 TeX Hop OyayT OT(MIBTPOBHIBATLCS JIOABMHU Kak HEHYXHBIE. [leficTBUTEnBLHO,
pasHble TIepUOoIBl BPEMEHH Pas3IMYaloTCs MEXAy co0oi, uro Oe3ycioBHO 3amedaroT jroau. [lostomy u
OBITYeT Takoe BBIPOKEHHE KaK “IBeT BpeMeHH . OHO TpelcTaBisieT co0oil 00pa3HOe W OYeHb TOYHOE
UHTYUTUBHOE OINMCAHHME BOCIPHITHA JIIOABMH WM3MEHEHUH COCTOSHMSI OKpYXKAIOIIEro IPOCTPaHCTBA,
Kacaromuxcs Bcex cdep OBITHS: KIMMATHUECKUX YCJIOBHI, T'€OMONUTHYECKOH OOCTAaHOBKH, OTHOLICHUH
MEXIy JIIONbMH, HANpaBICHHOCThI0 HAyKHM M HCKYCCTBa,... “lIBeT BpemMeHW” — oOuUeHb TOYHAsS
XapaKTepUCTHKA SHEPTETHYECKOTO COCTOSHUS (LIBETHOCTH) MMPOCTPAHCTBA TIaHETHI.

Teneps paccMOTpUM MEXaHU3M HEPrOOOMEHOB MEXIY MaTe€pUalbHBIM MUPOM™ M 3HEPreTU4eCKUM
MUpOM*. DTOT IpolecC OCYLIECTBISIETCS NYTEM ¢puabmpayuu™® WM3Iy4eHUH 3HEPreTUYECKOro Mupa
MaTepuanbHBIMU TeJIAMU U UX YacTsAMH. B sHepreTnueckom Mupe TedeHUs] 00pa3yloT Haily BeenenHyro kak
CTPYKTYPHYIO 4acToTy BpemeHu, kotopasi MposBIsieTCS B MarepualbHOM MHpPE B BHJE JIOOO0M 3BE3IbI WK
TaJakTUKA B o0meM o0béMe BemecTBa BceleHHOW. DTa CTPYKTypHas dYacToTa YK€ €CTh (QMIBTP™

11 B nmanHOM cnyuyae peyb UAET O TAIAKTUYECKUX H3IYUEHUSX, CO3AIONIMX OMNpeeNiEHHbIE YaCTOThI BUOpaIuii
IUTAHETHBIX M3JIYYEHWH, YacThl0 KOTOPBIX SBJSIETCA UENOBEUECKOe Co3HaHWe (nuama3oH [eomaToreHHBIX
Wzny4ennit).



BKJIIOUAIOIIUI CIIOEHBIC QUIBTPHI: TallaKTHKa cO 3BE3IaMU, 3Be3/a C IUIaHETaMU, IUIaHeTa C OOMTaTesIMU
WM C BemecTBoM M T.A. llog mpocTpaHCTBOM, B KOTOPOM MPOUCXOAWUT QIIBTPAIUd, MOHUMAETCS
MaTepHaIbHBIA MUP M SHEPTeTUYECKUIl MUD, TAe MeMOpaHOH™® mepexoja SHEPTHH SBJSIETCS YHEPrOOOMEH B
Buzae GuibTpanmu AuanasoHamu Bpemenu. CriekTpaibHble TedeHUs, oOpasyromue Bo BceeneHHo# onHy U3
rajakTHK, OOMEHHUBAIOTCS CBOMMH 4YacTOTHBIMH AMamna3oHamMu Bpemenn beckoneunoctn — Kak Obl
“OyIBCUPYIOT’ CHEKTpaMH BPEMEHH. OTO TIPOUCXOTUT CIEAYIOMHUM oOpazoMm: 1) Kaxmas TajaKkTHKa
0oOMEeHHMBaeTCs CBOMM JHAa30HOM BPEMEHH C IPYTUMU TaJaKTHKaMH U MX CKOTUICHUSAMU; 2) BHYTPH KaXKIOH
W3 TaJIAKTHK 3BE3BI MYIBCHPYIOT JHaNna3oHaMH CBOMX BPEMEH, OOMEHHMBAsCh MMM Yepe3 TeNO TaJaKTHKH
(ranakThyeckuil “rasz”). 31ech MOXKHO HPOBECTH NPHOMMKEHHYIO aHAJOTHIO C LBETOMY3bIKOH. Kakmas
3Be3/a, I71e Obl OHAa HU HAaXOIWJIAacCh, YIaCTBYET B HACHIIICHUH TaJaKTHYECKOro 00bEMa CBOMM AHMANIa30HOM
U3Iy4YeHHs, B TOM 4HCJIE, CBETOM. Aypa Tela KaKJOW M3 TaJaKTHYeCKHUX 3BE3[ HACHIIIAETCS CBOUM
CIIEKTPOM, COCTaB KOTOPOTO 3aBHUCHUT OT MECTa IPOXOXICHHUS 3Be370H €€ TrallaKTUYecCKOTO MapIpyTa.
[ToaToMy 3BE31BI GUIBTPYIOT TadaKTHYECKOE MPOCTPAHCTBO KaK HEMOCPEACTBEHHO HA MPOTSHKEHUU CBOWX
MapUIpyToOB (TPAEKTOPHUHl), TAK U B OKPECTHOCTH OKPYXAIOIIETO raJJakTHYECKOTO MPOCTPAHCTBA BAOIb YTH
nponéra: 3BE3MBI TMEPEHU3NIydaloT TONYYEHHYI0 MMM OSHEPTHI0 B CGOUX HACHIOMHBLIX OUANA30HAX.
OunpTparus — 3T0 Iporece 0Tdéopa gacToT (“SHEPreTHIeCKOW MUIK™’) I mepepaboTKH, TAe caM 0TOop
oTIpe/ieNIsieTCsl CIIEKTPAIBHBIM COCTaBOM KaXk[I0H M3 3BE3I B JaHHOM MECTE B JJaHHBIA MoMeHT. HeoOxommmo
3aMETHUTh, YTO YacTOTa AWara3oHa aypbl ['aJakTUKW BBIIE, YeM YacTOTHI ayp Tell BHEraJaKTUYEeCKHUX 3BE3,
MO3TOMY, XOTSl 3TH 3BE3Ibl BHIMMBI, OHH HE OKa3bIBAIOT CHJIBHOIO BIMSHUS Ha JUHAMHKY | anmakTuku.
[Iponiecc QumbTparyii MpoSIBIIETCS CIEAYIOIIMM O0pa3oM: B MaTepHallbHOM MHpe | amakTuka Bparmaercs
MOJ00HO LEHTPHU(YTE, BCIEACTBUE YETO TaJaKTHIECKOE BEIIECTBO B 00BEME MPOITyCcKaeT uepe3 cedst 3BE3IbI.
CxkopocTh oceBoro BpamieHus ['anakTiku B Mecte HaxoxqeHuss COJHIIA B OHOM M3 TaTaKTHYECKUX PYKaBOB
paBHa 230 kM/cek, a Kaxaas u3 3B€31 o0magaeT coOCTBEHHBIMU 3HAYEHISIME CKOPOCTH U €€ HaIllpaBJICHHEM B
npoctpancTBe. OTMETHUM, YTO BETUYHMHBI COOCTBEHHBIX CKOPOCTEH 3BE3 Ha MOPSIOK MEHbBIIE CKOPOCTH
BpallleHHs TaJaKTHYeCKOro MPOCTPaHCTBa. ['amakTHueckuii MapipyT Kakaoi U3 3BE3]1 (MaTepraibHbBII MUp)
MPOXOANT MEXIYy OPYTUX 3BE3M, KOTOpPBIEC TIOIJIONIAOT W BBIJIENAIOT BemecTBo. Kaxxmas 3Be3na, rie oHa HU
HAXOJMIIACh, YIaCTBYET B HACKHIIIEHUH TATaKTHIECKOTO 00hEMa CBOMM JTHAITa30HOM M3TyUYeHHS, B TOM YHCIIE,
cBeToM. [1oaToMy 3BE3MBI GUIBTPYIOT TaTaKTUYECKOE MPOCTPAHCTBO KaK HEMOCPEICTBEHHO Ha CBOEM ITyTH,
TaK M MapajulelbHO 3TOMY OKPYKaloMK UX 00bEM ['anakTHKH. DTOT ke MEXaHHU3M JICHCTBYET M Ha JII000H
TUTaHeTe. DTy KapTHHY NpUOIMKEHHO MOXKHO CPaBHHUTH CO CHUMKOM TPAHCIOPTa HOYBIO, KOT/AA OTYETIHBO
BUJHBl [IBETHBIC JIMHUM OTOHBKOB MaIIWH. 37ech YETKO OOPHCOBBIBAETCA KapTHHA CTYIEHYAaThIX
MeMOpaHHBIX* TepexoJ0B, TIe Yepe3 CTYNEHbKY HeJb3sl IMepenphrHyTh Hu3-3a 3akoHa CoxpaHeHUs
Ouneprun*.

Conneunas cucrema — nérkue Counnna, a camo Comane — ¢uisrp Conneunoi cucreMbl. ColHile
nzny4aet 30000 nuHui criekTpa. ITO U €CTh AUana3oH 4acToThl aypsl Teda Conxia. Bo Bpems mponéra mo
CBOEMY TaJlaKTUIECKOMY cIupaneBuaHoMy MapmpyTy ConHIe mepexadnBaeT uepe3 ‘“‘cBou IErkue”
BCTPEYHOE TaJaKTHYECKOE BEIIECTBO, MMEHYEMOE B HayKe ‘‘TallaKTHYECKHM Ta30M”’, U OISTh BO3BpAIIaeT B
yxomsmiee oT Hero mpoctpaHcTBO 30000 nuHMI, HO yXKe MEPEU3Ty4EHHBIX. 37Ch “TIOIB30BATEIAMU’
SIBIAIOTCS: 1) TNIaHETHI C UX CIYTHUKAMH, 2) KOMETHI; 3) Majible IJIaHEThl, aCTEPOUIBI U T. M., KAKIBIA CO
CBOWIM YaCTOTHBIM JHAIa30HOM MynbcupoBaHus. M Bech ux Habop “BrIIOX0B” mpuHHMaeT B ceds ComHIe.
DTOT TpoIecC MOXKHO CpPaBHUTH C JIbIXaHHEM, HO CpaBHEHHE OymneT TpyObIM: BHOpanmum aypel —
Hecou3MepuMo OoJiee TOHKOE SBJICHUE, YEM JbIXaHue.

Kaxxnoe coObITHE POUCXOMUT B CBOE TOUHO TMpeJHA3HAYCHHOE €My BpeMsl, 2 UMEHHO, B TOH ‘“‘Touke”
IIpocTpanctBa Bpemenu, e mepecekinnch TEUeHHS BPEMEH, PacIpOCTPAHSIONINECS B COOTBETCTBUU C
YCIIOBUSIMH IIBETOBBIX TMEPexofoB (OOMEHOB I[BETaMH). DHEProoOMEHBI JHEPreTHYeCKOr0 MHpa C
MaTepHallbHBIM MHPOM TPEACTABISIOT CcOOOW  (uibrpanmu® M3NMY4eHUH DHEPreTUYeCKOTO MHpA.
HenocpenctBeHHO mporiecc GUIBTPAllUi COCTOUT B TOM, YTO MaTepHAIbHOE TEJI0, HOIIOTHB MOCPEICTBOM
SHEPreTUYECKUX LEHTPOB (Yakp) CBOEW aypbl SHEPTHIO0 OKPYXAIOIIETO 3HEPreTHYECKOro MpPOCTPaHCTBA,
nepepadaTbiBacT €€ MarepuallbHBIM TEIOM U MZHOGEHHO TIEpEH3IydacT B OKpY)Kalollee MPOCTPAHCTBO.
Yakpbl NEHCTBYIOT KaK BOPOHKH, 3aCachIBAIONIME IMOCTYNHBINYIO JHEPTHI0O W IEpen3lydaroniue e€ B
nepepaboTaHHOM BHJIE B OKpY’Kalollee IJHEPTeTHIECKOoe MPOCTpaHCcTBO. OCHOBHBIX YaKp CEMb, U KaXKJas U3
HUX 3aKayMBaeT JHEPTHI0 COOTBETCTBYMOLIEro eii mBera. KoHeuHO, Bech KOKOH (PHEpreTHUecKoe TeJo)
SBJISIETCS CBETSIIMMCS, TaK KakK MOTIOLIAET M U3y4aeT SHEPIHH KaXKJast ero “Touka’”, HO 37eCh pedb HUAET 00
OCHOBHBIX IIBeTax. Aypa IO0OTO Telna eCTh CEeMb OCHOBHBIX IIBETOB (COCTOSHHWH SHEpIHii), MOITOMY
DHEProoOMEHBI — 3TO OOMEHBI IIBETOBHIMH COCTOSHISIMH MEXKIY aypou Tela W DHEPTUei OKPYKAoIIero
SHEPreTHYECKOro MPOCTPAHCTBa (aypoil Tena, BMEIIAIOIIEro paccmarpuBaemoe). Kaxnas Bxoasmas B HETo
CTPYKTYpa TaKkke nepepadaThlBacT CBOMM TEJIOM U U3JIy4aeT B OKPYKAKOIIEe IHEPTETHIESCKOE IPOCTPAHCTBO



COOTBETCTBYIOIIMI JUana3oH u3nydeHuil. HempepbIBHBIN 3HEProoOMeH MeXIy SHepreTHYecKUM MHUPOM U
MaTepuallbHBIM MHpPOM M ecTh ToT “Beunslii JIBuraremp”, cHaOxarommid dSHepruedl dpaxran
“beckoHeyHOCTS”. Bece nHepreTudeckne 00bEMBI HaXOMATCS B IMOCTOSHHOM DHEPrOOOMEHE JPYT C JIPYTOM,
T. €. C JHEprusiMu okpyxkarouiero Hac IlpocTpancTBa, moriomias DHepruto beckoHedHOCTH (MMTasACh eé
Bpemenewm). Kaxxnas ctpykrypa Beenennoii nepepabarsiBaeT MONIOMEHHYIO SHEPTHIO CTPYKTYPBI, CTOSIIEH
Ha CTYIEHb BBINIE B OECKOHEYHOW HEpapXWUYecKOH JECTHHUIIE B CEMb DHEPTOIBETOB, OONATAOIINX CBOUMU
WHANBHUIyaJbHBIMU TapaMeTpaMu (CKOPOCTBIO 3HEProOOMEHOB, IUIOTHOCTHIO M YacTOTOW BHOpammid) u
MTHOBEHHO OTHaéT nepepaboTranHoe B okpyxaroiee [IpoctpancTso. B mpouecce ¢punprpanny kaxaoe Temno
oT¢WIBTPOBHIBacT (0TOpachiBaeT KaK HEHYXHbBIE) T€ YacTOTHl AWANa30HA MODIOMEHHBIX UM H3Iy4YEeHUH
OKPY’KaIOIIETO SHEPIreTHYECKOTO MPOCTPAHCTBA, KOTOPHIE HE COOTBETCTBYIOT €€ BUOpaIusIM B JaHHOM MECTe
B JIaHHBI MOMEHT BPEMEHH, a M3 IMONIOMEHHBIX (BBI3BIBAIOIIMX PE30HAHCHI) CTPOUT CBOE MaTepHalbHOE
TEI0 — MECTO MaKCHUMAalbHOW KOHIIEHTPAIlMU JHEPTUU aypbl. Tak MPOUCXOAAT SHEProOOMEHBI MEXIY
SHEPreTUYECKUM MHPOM M MaTepHajbHBIM MHPOM, Te MeMOpaHOW mepexofa SHEPTrUd MEXAYy HUMH
SBIISIETCS TIPOLIECC uapmpayuu OuanazoHamu epemenu. IT10 U eCTb Mamepuanuzayus. VIHIMHI clioBaMH,
MaTepuanbHOE TEJIO — 3TO CKOHIIEHTPUPOBAHHAS SHEPTHS ayphbl 3TOTO Tejla, BUOPUPYIOLIEH B TEX 4acTOTax,
KOTOPBIE TIPOCOYMIUCE Yepe3 e€ GUIbTphl (MeMOpaHsI).

Comanie — omHa U3 3BE31 Ha okpamHe ['amaktuku. Aypa tena ConHIA €CTh Mepen3TydEHHast YJHEPT U
aypsl ['anakTuku — cniekTpanbHOe yIUIOTHEHHE B TedeHnd Bpemenu [anaktuku. ConHIle Kak MaTepuaibHOE
TEJIO KHUBET B CBOEM PUTME CIIEKTPOOOPa30BaHHUS YHEPreTUYECKOIO MUPA, TE aypa €ro Tesa MyJIbCUPYeT B
MOTOKE CHEKTPAIbHBIX TEUCHHH, HACHIIAEMBIX B KKIYIO YCIOBHYIO ‘“‘CEKyHIY MpONETa H3ITy4eHUSIMHU
pasHoynan€HHbIX 3BE37 (B 00BEME), @bIHyHCcOeHHO (DUIBTPYS BCTPEYHOE TajJaKTHUYECKOE BEIICCTBO. DTOT
PUTM €cThb SHEpPrusi HeMaTepualbHOro mnpoctpancTBa. [lommomas mocpencTBoM aypsl Tela 3HEPrHIo
OKPYXKaIOIIeTo TallaKTU4YecKoro mpoctpancTBa (aypsl [amaktukm), ConHie mnepepabaThiBaeT €€ CBOUM
MarepuaNbHBIM TEJIOM U MZHOBEHHO TIEpeu3NydaeT OTQIIBTPOBAHHYIO OJHEPTUI0 B OKpYKalollee
NpoCTpaHcTBO. B pasHbIX yuacTkax ramaktuueckoro mytu ConHIE mOTpeOsieT KOCMHYECKYI0 Marepulo,
o0MamaronIyr0o B JHEPTeTHYECKOM MHpE pPa3HOW IDIOTHOCTHIO CIIEKTPOB. B MarepmaibHOM MHpE 3TO
W3IyYeHHE COMEPKUT OCHOBY HH(OpMAIM O COOBITHSX B l'amakTHke, HO B TO K€ BpPEMs IPEICTABIISIET
co0oi 00bEM MH(OpPMALIMK, OCTABICHHOHN peakiyell 3B€3 Ha TATaKTHUECKYIO THITY — 3TO U3JYyYCHUS yXKe
nporeamux 3Bé3a. [uTasch HecTaOWIbHBIM'? (OBICTPO YIUIOTHSIOMIMMCS) u3aydeHueM IIpocrpaHctsa
INamaktuku, ColHIIE ¢ TPYAOM MepeBapUBACT HEMPUBBIYHYIO SHEPTETUUCCKYIO “NHUMTY” W caMo H3IydaeT (BO
BCEX JMala30Hax) HeCTaOWIbHYIO, OBICTPO HM3MEHAIONIYIOCS OJHEeprur0. B pesynbrare ymeHbIIaeTcs
KOJIMYECTBO COJHEYHBIX IISITEH, CJa0eeT ero 3JIeKTPOMAarHUTHOE I0Jie, YTO BEAET K BO3HUKHOBEHHUIO
KOPOHAJIBHBIX JBIP, IPOUCXOAUT JOMOIHUTENbHAS TOTEPsI COTHEYHOTO BEIIECTBA B BUJE CHIIBHBIX IOPHIBOB
COJIHEYHOTO BETPA,... 3emuis, noiydatomas or CoIHIIe PHEPTHI0 WHOTO COCTaBa (HEHPHUBBIYHYIO “NHUMLY”),
TaKKe OT3BIBACTCSl Pa3IMYHBIMH aHOMAIILHBIMH SIBJICHUSIMH, YTO HEU30EKHO OTpakaeTcs Ha 3/10pOBbE U
COIMAJILHOM TOBEACHNY Jitoiel. HecTaOMIIBEHOCTh COTHEYHOTO M3TYYeHHS Ha JAaHHOM 3Tare MOXXHO 00pa3HO
MIPEJCTaBUTh B BHJIE M3MEHEHUS €T0 TeHePalbHOTO MBeTa (“‘TIepeKpaIInBaHus’), BEI3BAHHOTO W3MEHEHHUSIMH
TeHEepaJIbHOTO I[BE€Ta TaJlaKTHYECKOro CEKTOpa, B KOTOPHIM Hamia IulaHeTa BXOAUT BMecTe ¢ ConHIEeM.
I'enepanbhblii 11BeT HoBoro Cexropa lamaktuku “nepekpammBaer” CosiHIIE B 1[BE€Ta, COOTBETCTBYIOIME
0ojiee BBICOKOYACTOTHOW YaCTH [Wala3oHa BHOpamuii aypsl ero Tema, 4eM B mpeasiaymieM CekTope.
[Tonpocty TOBOpsi, aypa Tema CoNHIIA GbIHYMHCOeHHO ‘TIEpEKpAITUBACTCS , 4YTO BJICUET 3a COOOM
GbIHYHCOCHHOe “TIEPEKpallliBaHNEe” ayphl TeNa IJIaHEThl KaK HEOTheMIIEMOH yacTu aypsl Tena CoiHia.

Aypa tena ConmHIIa coIepKuT B ceOe B BUJE SHEPreTHUECKUX CI'YCTKOB ayphbl Tell BCEX IUIaHET, KOMET,
acTepOHJIOB U T. II., BXoaanwmx B ConHeunyio cucreMy. CoNHIle TPUHIMAET B c€0sl BCEe BBIIOXH Pa3NUIHBIX
cinoés ¢pmierpa — ayp ten Conneunoit Cucrembl. B MarepuanbsHOM Mupe “IpixaHue” mpeacTaBisieT coOoi
¢unsrpanuio. OueBuaHo, yTo eciiv COMHIY TPYIHO ABIIIATH B HEYKIOHHO YIUIOTHSIOLICHCS rajJaKTHYeCcKon
cpene, 9To TPYIHOE NbIXaHue oTpaxkaercs u Ha Bcell ComHeunolt CructeMe, B TOM YHCIE W Ha 3eMJie CO BCeM
eé HacenenueMm. Benp nuana3oH BuOparuil ayphbl Tena IUIAaHETHI — YacTh AWAra3oHa BHOpaIuii aypel Tena
Connna. Ilockonbky B pasHBIX ydacTKax ramaktudeckoro mytu ComHIe NOTpebnseT pasIudHylo IO
TUIOTHOCTH CIIEKTpa aypbl KOCMHYECKYI0 MAaTepHi0, B MaTepHabHOM MHpPE TIpoIlecc MepepaboTKu 3Toi
MaTepuy CKa3bIBaeTCS Ha BBHIPAOOTKE CBOETO TMOBEPXHOCTHOTO (BHAMMOTO B TEIIECKOI) I YXOISIIETO
W3IYyYEHMs: COJHEUHbIE BCIBIIIKH, TSTHA SIBISIOTCS HWHAMKATOPAMH COCTOSHUS TalaKTUYEeCKON Marepuw,
nornonaeMoit CoHIEM.

Tak xak Bpemsi obmagaer (pakTambHON CTPYKTYpOM, Tpoltece (GHUIBTpalnd MOXKHO paccMaTpHUBaTh

12 HecrabunbHOCTh BBI3BaHAa TEM, YTO Ha JAHHOM YydacTke Mpoiéra oO0bEMBI BpeMEH, OOnajgaroIiue pa3HbIMU
IUIOTHOCTAMHU U CKOPOCTSIMH, aMIUTUTYAHO MPOHU3BIBAIOT APYT Apyra, Gopmupys ‘““kécTkie” oOMeHBl BpeMEeHaMH
(3HEpTUAMN).



Juist J00bIX ero (parmeHTOB ((pakranoB BpeméH, cocTaBistoninx Epunoe Bpemsi BeckoneuHocTh).
Juana3on BuOpanuii aypbl 4acTd Jr00Oro Tena — 4YacTh JUala3oHa BHOpalMid aypbl OCHOBHOIO Teja.
Hampumep, I'eonarorennple W3nydeHHs -— OOMH M3 YPOBHEH CIHEKTPOLBETHBIX TEYEHUH BpPEMEH
SHEpPreTHYecKoro mupa. Jnamazon BuOpauuii aypbl Tena 3eMild, ¢ OIXHOW CTOPOHBI, — YacTh AMAaNa3oHa
BuOpauuii aypel Tena Comnua (I'emuonarorennsix M3nyuenuit), ¢ Ipyrod — cOCTOMT U3 ayp Bcex Tel (u
yacTeil Tel), COCTaBIIOIIMX IUIaHEeTy. YenoBeK — 4YacTh IUIAHEThI, CJIENOBATENbHO, JHANa30H BHOpaIuii
aypbl €ro Teja ecTh 4acTh AuanaizoHa (esicuias) l'eonmaroreHHsix Mzmydenwii. s wiumocTpanmuyu MOXKHO
NPUBECTH JOBOJIBHO TPYObIi, HO HamsAHBINA mpumep. IlycTh crekTpanbHbIi Anana3oH aypsl Tena ComHia
coctaisier 1000 ycnoBHbix eaunuil. CreKkTpaibHBIA IuanazoH aypsl Tena 3emuu cocraBmger 100 tex xe
YCIIOBHBIX E€IWHUI. OCTaNbHbIE YaCTOTHI COJHEYHOTO MAHMara3oHa He MPOIMYCKAIOTCA TEJIOM 3eMIIM Kak
¢unsrpoM. YenoBedeckwid MO3r — YacTh JWania3oHa BUOpalWil aypbl €ro Tela, IO3TOMY OH TaKke
GUIBTpyeT mpulIeee U3TydeHue, MPONycKas HapyKy JHUIIb T€ YacTOThl, KOTOPBIE BXOIST B PE30HAHC C
€ro COOCTBEHHBIMHU: OCTAJIbHBIE YacCTOTHl AJIsl HEro Kak Obl “He CyIIecTBYIOT . DTO 03Ha4aeT, 4To
OoT(WIBTPOBaHHBIE MO3TOM YacTOTHI B JIaHHOM MECTE B JaHHBII MOMEHT HE PE30HHPYIOT ¢ BHOpalUsSMH
yacTel MO3ra, OTBEYAIOIIUX 32 3pUTEIbHBIE, CIYXOBBIE U IPYTHe OUIYIIEHHs, OTHOCAILIUECS K BOCHPUATHUIO
OOBIYHBIMH OpPraHaMH 4yBCTB — IVIa3aMH, YIIaMHU U T. . IMEHHO 4acTOTHI, PE30HUPYIOUINE C BUOpALUSIMU
aypbl MO3ra, W CO3[AIOT T€HEPANBHBIA IBET aypbl Tela YelIOBEKa B JAHHOM MECTE B JAHHBIM MOMEHT
BpeMeHH (“‘okpammBaioT” aypy ero Tena). Ho B Apyroil MOMeHT uenoBek MOXKeT OOpaTHTh BHHMaHHE Ha
NpeAMEeTHl U SIBIICHHSA, HE 3aMeUeHHbIC paHee. Benp 3a ogHy ceKyHOy (MHTEpBall MEXIy ABYMS yaapaMu
cepana) 4enoBek mnpojeraet coiiie 200 KM B raJaKTHIeCKOM IMPOCTPAHCTBE, 3aTI0JHEHHBIM Pa3HOIIOTHBIMHU
cpemamu! OpHako gake BUOpaIuu, OTOUIBTPOBAHHBIC OOBIYHBIMH OpPTaHAMH YYBCTB, HE OCTAIOTCS HE
3aMEUYEHHBIMM DJHEPreTHYECKUM TEJIOM YEJIOBEKa, XOTS €ro pa3yM HE BCETa OCO3HAET UX BIIUSHHE.
Bubpauuun, oTGUIBTpOBaHHbIE MO3IOM KaK ‘‘HEHY)KHbIE”, MHOTZA MpOSABILSIIOTCS Ul YeJIOBEKA B BHIE
HESICHBIX TPEAYYBCTBHHA TPSAIYINIUX COOBITHI, HE OCO3HAHHBIX Pa3yMOM >KEJIaHHH IOCETUTh HEKHE MECTa,
HEOKUAAHHBIX BOCTIOMUHAHUH O TaBHO 3a0BITHIX COOBITHSIX MPOILIOTO M T. 1.

ConHue “neTut” BMECTE C IUIaHETaMH B MPOCTpaHCTBe, rAe Bce Tena ConHeyHoil CoylHLIa CHCTEMBI
HMEIOT CBOIO YCJIOBHYIO IIMJIMHIPUYECKYIO OpOMTY, MMEIOIIYI0 CBOM HakjioH K ocu llummuapa ConHua B
lNanakTuke, Tak Kak IJIaHETbl MMEIOT pa3Hble YIVIBl HAKIOHAa K SKBaTOopHalbHOM Iuiockoctu ComHIa.
lamaktuueckass opbuta ConHua He SBISIETCS 3aMKHYTOM — Beab lamakThka cama “neTur” B
MEXXTaJaKTHYECKOM IIPOCTPAHCTBE, OIHNCHIBAas CHUPAJICBUIHYIO TpaekTopuroo. IloaToMy HeT cwsbIcia
TOBOpHUTH 00 opOuTamsHOM nBroKeHHH COJHITA: HA CaMOM JIeie €r0 MapupyT — OTPE30K CITHPAICBHIHOMN
TPaeKTOPHUHU, KOTOPBIM Hadajics BMecTe ¢ poxJaeHueM COJHIA M 3aKOHUUTCS BMECTE C €ro YXOJIOM U3
MaTepHalbHOro mMupa. 3emis, yBiekaeMass ConHueM, IBuxercs B ['anakThke B “ceBepHOM™ HalpaBICHHUH K
anekcy CoHIIA, pacroyioKEHHOMY B co3Be3nuu lepkyneca. HamoMHnM,, 9TO B 3TOM k€ HAIpaBICHUH CO
ckopocThio 670 kM/cek apmkercss MectHas [pynna ranaktik. BrionmHe Bo3aMoxHO, uto nBukeHne CoyHIa B
l'anakTHke, HampaBIeHHOE K ceBepy OT e€ skBatopa (“BBepX”), CBA3aHO C ABIKeHHeM Miednoro [lytu B
Mectro#t [pynme rajmaktuk. Panee Obputo mMoOKa3aHO, YTO “‘ABMIKEHHE” MAaTEpPHAIBHOTO Tela — 3TO
MaTepuanu3aius MOTOKOB (TeueHuit) BpemEH. I[lomydaercsi, 4TO HaIlpaBJICHHE SHEPreTUYECKOrO IMOTOKA,
Marepuanusymoiero Hamie CosHIE Kak OJHY U3 ralakTHUYeCKUX 3BE3Jl, COBIANaeT C HAIPaBJICHUEM IIOTOKA,
Marepranmsymero MecTtHyo [pymimy ramakTHK — CTPYKTYpY, CTOSIIYIO BEIIIE B OECKOHEYHOU
nepapxudeckor 1emouke. Kpome Toro, Ha ceBepe Hameit [amakTuku, B oOmacth co3Be3mus Boiocsl
Beponuku, Haxoautcs e€ Cesepnslif [lomtoc. IlpaBaa, HanpaBieHue ocu BpaiieHus ['agakTUKY He COBNajaeT
¢ HampasyienueM Ha arnekc Connna', pacrnonoKeHHbIH B co3Besquu [epkyneca. Tem He MeHee, 006a 9TH
HaNpaBJICHUS JIKAaT B CEBEPHOM IMOJyIIapuu HeOa, YTO OYEeHb Ba)XKHO: BeIb TO, YTO MBI Ha3bIBaeM
epaujeruem, Ha CaMOM Jielie — MPOSBICHUE B MaTepHajJbHOM MHUpE DHEProoOMeHa MEXIy pa3ludYHBIMU
CTPYKTypaMH H HUX 4YacTAMH. OTOT SHEProoOMEH COCTOMT B 3aKauMBaHUHM CTPYKTYpOH SHEpruu
OKPYXaIOIIEero MpOoCTPaHCTBa, a caMa CTPYKTypa IpeAcTaBisieT co0oil BUXpeBoe 0Opa3oBaHHE, B KOTOPOM
MPOMCXOJUT TepepadoTKa MONyYSHHOW SHEPTUU C MOCIEAYIOMIUM e€ Mepen3ydeHueM B MPOCTPAHCTBO.
Hanpumep, Mneunsiii [IyTe oOMeHMBaeTcsi SHeprued ¢ MPOCTPAHCTBOM MECTHOHW TpyMNIBI TaNaKTHK,
KOTOpasi MATaeTCsl dHeprueil CBEpXCKOMIICHHs TalakTUK U T. 1. 10 beckoneunoctu. Ilosatomy npupomHoe
SBJICHUE, BOCIPUHUMAEMOE YEJIOBEUECKUM CO3HAHHEM Kak BpallleHHe HEOECHBIX TeJ, Ha CaMOM — IpoLecc
MOMIOMIEHUSI M TEepPeu3TydeHHs 3TUMH CTPYKTYpaMU OSHEPreTHYeCKHUX IIOTOKOB (TE€4EeHUH BpeMEH)
BBIIIECTOALINX CTPYKTYp. A OCh BpalleHHss HEOECHOro Tela — 3TO BOCIPHATHE JIIOABMH HAallpaBICHUS
0ECKOHEYHOI0 MHO)KECTBA BHXPEBBIX PAa3HOMACIUTAOHBIX IIOTOKOB, CO3JAIOIIMX B 3HEPreTUYECKOM MHpE

13 DKBaropuasbHbIE KOOPJAUHATHI TOUKH allekca U CEBEPHOTO MOJIH0ca ['alakTUKU PaBHBI, COOTBETCTBEHHO: o = 12" 49™,
d=+274°uma=18" 5=+ 30° e 0. — OPAMOE BOCXOXKAEHHE (aHAIIOT reorpadMIeCcKoi JOITOTH), BHIPAKEHHOE B
gacax U MHHYTaX, 0 — CKJIOHEHHE (aHAJIOT TeorpadyiaecKoi MIUPOTH), BRIPaXKEHHOE B TPagycax.



BHUXpEBOE 00pa3oBaHNe — aypy BHIMIECTOSIIEH CTPYKTYpHI.

Bpamenne ConHia BOKpYT CBOEi OCH MPOWCXOIUT B TY K€ CTOPOHY, YTO M OpOWTANBHOE BpalleHHE
IUIAaHET, T. €. MPOTHB YacOBOH CTPENKH, €CIM CMOTPEeTh cBepxXy (¢ ‘“ceBepa”). Ocwp BpamieHus CoiHIa
HaIIPaBJICHA B TOUKY, PACIIONIOKEHHYIO B CEBEPHOM mourylnapuu Mexay llonsproi uz Manoit Measenuusl u
Beroii u3 co3Be3nus Jlupsl. K ranakruyeckoMy “ceBepy’’, B HalpaBIeHUH co3Be3aus I epkyneca, IBHKETCS B
INamaktrke ComHIe co cKOpocThio 20 KM/CEeK, MOAHUMAAICh HaJ TrajJakKTHIeCKUM dKBaropoM. OUeHb BaKHO,
yTo ocu BpameHuss ConHia, miaHeT, ['aJakTMK W MeCTHOTO CKOIUIEHHS TajJaKTHK OPHUEHTHPOBAaHBI B
CEBEpHOM HamlpaBlieHHH, T. €. B HampasieHun [lomoca Bymymero. OTo o3HawyaeT, 4To BCe 3THU CTPYKTYPHI
MUTAIOTCS] DHEPrUsMU OYAVIEero ydactka mposéra B [ajmakTuke, T. €. BBIHYXKICHHO TEPEKPAIIUBAIOTCS B
COOTBETCTBHH C “‘TpeOOBaHUSAMHU TPSAYIIEr0o BpeMeHH. Bce ymomsHyThIe crieKTpajbHbIe 00pa3oBaHUS,
NPOSIBJICHHBIE B MaTepUAIbHOM MHUpPE B BUJE JKWUBBIX 3BE3], YHISAIINX OT HAC B JPYrHe U3MEPEHUsST YEPHBIX
IIBIp, TYMaHHOCTEH, 3BE3MHBIX OCTPOBOB,... B CBOIO O4Yepelb SBISIOTCA (UIBTPAMH OKPYKAIOIIETO
MPOCTPAHCTBA, TaK KaK BCE OHM OOMEHHMBAIOTCS SHEProIBETaAMH. JTa MHOTOCTYIEHYAaTas (QUIbTPAIUL
(ctyneHuareie MeMOpaHHBIE TIEPEXOJbI) CO3MAIOT OTHOCHUTEIBHO YCTOWYHMBBIE SHEPreTHYECKHE IOTOKH,
obpasyrorue “Oxpannyro CeTh”, UTPAIONIyI0 POJIb 3AllUTHBIX CJIOEB, CO3MAIOIIUX Ha OMpEaeIEHHBIN
TepUoJl CTaOMIIBHBIE YCIIOBHS CYIIECTBOBAHMS PAa3HBIX CTPYKTYp BcenmeHHOW, KOTOpYyr0 MOKHO Ha3BaTh
”Oxpanauk Bpemenn” (wmm TABY Bpemenm). WapiMu cioBamm, camo Bpemsi OymeT OXpaHATH Te
CTPYKTYpPBI, KOTOPBIM CYKIEHO MEPECTPOUTHCS B COOTBETCTBUU C TPAAYIIMMH U3MEHEHUSIMH OKPYKaIOIIETO
MHorocnoiHoro IIpoctpaHcTBa, rae cimom ¢ 0Oojee BBICOKOM SHEPreTHKOM (YacToTamu BHUOpaimid)
MIPOHU3BIBAIOT HUKECTOSAIIUE CIIOH, TIOMOTAasi UM TEM CaMBIM TIEPEKPACUTHCS B COOTBETCTBHU C HEM3OEKHBIM
TTOBBIIIIEHNEM SHEPTETHKHN OKPY/KAIOIIEro MpoCTPaHCTBA.

B mnacrosmiee Bpems Comnie, nersmiee B [anmakTtuke, mepecekaer BenuvecTBeHHelmme Cekropa
Bpemenn, ninu cnekmpanvhsle canakmuieckue npocmpancmea. Kaxnpiii u3 CekropoB Bpemenn obmamaer
CBOMM T€HEPAILHBEIM SHEProIBeTOM (UIBETHOCTHIO). Ilo otHOomenmio k [amaktuke monsTHE “CeKTOp
Bpemenu” mpu OONbIIMX BpEeMEHHBIX HMHTEpBaiax TMpHMEHseTCs K 1° rajsakTHUecKoro IucKa, dTO
cocTraBisieT 555555,5555... 3emubIx Jetr'!. Vyactok ['anaktuku, B KoTopoM Haxoautcss COJHIIE C IUIaHETaMH,
nepexomut B Cektop Bpemenu, oOnapmatomuii Oojiee BBICOKOW DJHEPreTUKOW, HYeM MPEIbIIYIIHA
(criexTpanbHbIe TeUeHHUs 00JIaAal0T OONMBIIMMH 3HAYCHUSIMH INIOTHOCTH U CKOPOCTH SHEPrOOOMEHOB, YEM B
npeapinymem Cektope). DTO O3HaYaeT, YTO IeHepaibHbId HBeT Oymymero Cexropa oTHocuTcs K Oojee
BBICOKAM 4YacTOTaM (BHOpamusM) aypbl ['amakThku, 4eM TOT, B KOTOPOM HYEIOBEYECTBO OTHOCHTEIHHO
0NIaromorydHo CyIIECTBOBAJIO B TEUEHHE JOJITOTO MEPHOAA BpeMEeHH. MOXKHO CKa3aTh, YTO dHEPTeTHUYECKas
“muma” ComHIla ctaHOBHUTCS BCE Oonee ioTHOH. CoJHIIE BMECTE C IUIAHETAMH JICTUT B TaJaKTUYCCKOM
CIIEKTPaILHOM MPOCTPAHCTBE B cocTaBe MecTHO# Tpynmbl 3BE3/, BXoAsmeld B MecTHOe CKOILIeHHE 3BE3N
(ITosic I'ynpa), mepecexast rpanuily CektopoB. CHeKTpanbHbIE TalaKTHYeCKHEe MPOCTPAHCTBA, HACHIIIAS
cdepy COIHEYHOT0 MPOCTPaHCTBA, U3MeHsIOT aypy Tena Connua (Iennonarorennsie M3mydyenus) yepes ero
BHYTpPEHHIOIO CTpYKTypy, a ComHile HackimaeT [eonarorennsie M3myuenus, oOpasytomme MHOTOC(HEPHYIO
cpeny — aypy Tena 3emun. Bpems nponéra B ['anaktuke oTHOCuTensHO €€ LleHTpa ecTb Bpems coOBITHI Ha
3eminie, TA€ OnHa cekyHAa paBHa 230 KM mepeceKkaeMblX CHEKTpPalIbHBIX TalaKTHYECKUX TEUEHMH,
00JIaIAI0IKMX Pa3HBIMH [UIOTHOCTSIMH M Pa3HBIMU POCTPAHCTBEHHBIMU HANPSDKEHUSIME . DTO 03HAYAET, YTO
B KaXIOM pa3HOM OTpe3Ke NyTH BO3HHUKAIOT pa3Hble YIUIOTHEHHS CHEKTpaibHBIX TedeHui. [lockompky
MPOCTPAHCTBO 3e€MIIM €CTh YacTh MpocTpaHcTBa CONHIIA, TO COCTOSHHS OKPYXKAIOIIET0 HAC YHEPTeTUIECKOTO
okeaHa (MHorocdepHoro o0bémMa aypsl Tena MIaHeThl) 3aBUCIT OT SHEPreTHKU MPOJETa: B KaXKAOM OTpPE3Ke
MYTH CYLIECTBYIOT pa3Hble YINIOTHEHHUS CIIEKTPaIbHBIX TCUCHHH.

leonarorennsie M3mydeHns aypbl Tena IUTAHETHI SBIAIOTCA TEPEHU3TyYEHHBIMH YIUIOTHEHUSIMHU
CIIeKTpaabHBIX TeueHuH ConHedHol cucTeMbl. OHH BRIHYXKJIECHHO CO3IAIOT “‘€KEeCEKYHIHOE™ MYIThCHPOBAHUE
TOYEK W YYacTKOB ceponja muaHeThl. A Tak kak CoiHeYHas CHUCTeMa JIETHT, TO MPOXOXKIEHHUS BPEMEH
(oHEpreTHUECKU MHp) Yepe3 BHIIICHA3BaHHBIE TUHUH, 00Pa3yloT JHEPTHI0 B MAaTEPUATHHOM MHPE 3EMIIH.
OHeprus ects CBET Ha IJIAHETE — BO3AYX, BOJA, PACTUTEIBHOCTh, MUKPOOBI, MOYBA, TOPHI (MHAYEe — HX
CoObiTus1). a3 yenoBeka OOpPHCOBBIBAET JIIOOOH NMpEIMET MIHOBEHHBIMH TOYKAMH, B Pe3yJbTare 4Yero B
Mory co3maércsi oOpa3 BOCIpHHHUMaeMoro. YermoBeKy IaHO BOCIpHITHE B MarepuaibHOM Mmupe. OHO

14 Tanaktuka coepmaeT 1 06opoT Bokpyr ocu 3a 200 miH 3eMHBIX JeT. [Tockomeky 1 o6opoT cocraBmster 360°, To
MPOMEXyYTKY B 1° cooTBeTcTBYeT 555555,555... 3eMHbIX net. OauH 000poT ["anakTHKu — 3TO OJMH raJakTU4YeCKHUN
ron Comana, win ogau Cytku ["anaktuku. B wacoBoii Mepe oH cocraBiser 24 ranakTudeckux 4aca mo 8,333333(3)
3eMHBIX JieT, wii 1440 ramaktudeckux MuHYT o 138888,(8) 3emubIx neT, niau 86400 rajakTHdecKux CEKyH] IO
2314,814 3eMHBIX JICT.

15 TIpocTpaHCTBEHHBIE HAPSHKCHUA-PA3PSDKEHIS BOSHUKAIOT KaK CIIEACTBUE MyiIbcanuu (“IpIXaHUsS ) TaIaKTHIECKOTO
MIPOCTPAHCTBA.



OCHOBAaHO Ha Habope T™OCIeNoBaTeIbHbIX (B KaXJ0€ MIHOBEHHE) TOYEK OIO3HaBaHMUA TOJIBKO B
“pazperéHHoM” ToJle TOHUMAaHUS, TaK KakK CIeAYIOIas CeKyHIa H3MEHSIET COOBITHS HACTPOS, YKEeJTaHUS HITH
caMoM TOCIEe0BaTeIbHOCTH H3iydaemoro. “PaspeméHHoe” 1oje MOHMMaHUs O3HadyaeT, YTO KaKJbld
YeJI0OBEK BOCIPUHHUMAET OKPYKAIOLIUI €ro MHUp B COOTBETCTBUU CO CTPYKTYpOW CBOEW ayphl: €€ LIBETOM,
CKOPOCTBIO 3HEprooOMeHoB U T. . OTMETUM, YTO CeKyHIa Mpoiéra miaHeTsl B [anakrtuke ects 230 kM B
TaJIaKTUIECKOM IPOCTPAHCTBE, 3alIOJHEHHOM Pa3HOIIOTHBIMU CpENaMH, CO3NAIONINMH YCJIOBHS TPOJIETA..
UenoBeuecknii MO3r OeccHiiCH, OXBATHIBAs “‘CAMHBIM B3TIAIOM’, TPOAHAIM3UPOBATH OECKOHEUYHYIO MAacCy
NPUYUHHO-CIIEICTBEHHON LEMOYKU COOBITHH, ONHUM M3 3BEHBEB KOTOPOM SIBISETCS OH caM. 37ech H
nposiBisiercs: 3akoH CoxpaHeHUs] DHEPTHH: KK YeTI0BEK BOCIIPHHUMAET HEPruio (MHPOPMAIINIO) B TOU
CTEIIEHU, KOTOPOM COOTBETCTBYET €r0 JHEpPreTHdYecKoe Teno (aypa), urpampimee poib “OxpaHHUKA”.
3amuTHBIE CBOWCTBA ayphl COCTOST B TOM, YTO HYEJIOBEK HE MOXET BOCIPHHHUMATh OOIIblee KOJUYECTBO
SHEpPTHH, YeM TO, KOTOPOE TO3BOJIIET €My CYIIECTBOBaTh B ONPEACIEHHOM (UEOBEYECKOM) AHMaria3oHe
l'eonarorennsix Uzmyuenwii. TonpKko MOBBIMIEHWE YPOBHS CO3HAHHS ITO3BOIUT YEIIOBEKY BOCHpPHUHUMATH
Ooiee IIUPOKHMHA JHana3oH BUOpaunuid, YTO HEW30eKHO NPUBENET K PpACIIMPEHHIO BO3MOXKHOCTEH
YEJIOBEYECKOr0 Tela, a HMEHHO, IO3BOJIUT YBUACTh “HEBUAUMOE”  Ha MaHHBIH MOMEHT, YCIBIIIATh
“HECIBIIIIMOE”, IPOHUKAS TEM CaMBIM B IPyTUe AUAITa30HBI SHEPTHH. DTa CIIOCOOHOCTH TACT BO3MOKHOCTh
MO-HOBOMY B3INIAHYTHh Ha IIAHETHBIE CPENbl, U3 KOTOPBIX COCTOAT Hamm Tena. Ho ara mpoOmema Oymer
o0cyxaarbcs Oonee mompoOHO mo3xke. [loka MOCTaTOYHO CKa3arh, YTO “TOYEYHOE BOCIPUSTHUE SBISCTCS
pe3yasTaToM (DMIIBTPAIMK YeJIOBEYECKHM MO3roM (dacThio Tena) sHepruu beckoneunoctu. CrocoOHOCTH K
HENPEPHIBHOCTH BOCTPHUATHS DJHEPTrUM OKPY)KAIOIIEr0 TeONaroreHHOro IPOCTpaHCTBa (pacHidpeHue
JMarma3oHa CO3HAHHA) MOXET PagUKalbHO TPaHCHOPMHUPOBATH UYEIOBEYECKOE TENO, YTO IO3BOJIUT €My
MPOMIOJIKUTE CYIIECTBOBAaHHE B M3MEHMBIIUXCS IIAHETHBIX CpelaxX, M3 KOTOPHIX COCTOST YEIIOBEUECKUE
Tena.

Bcé Bo Bpemenu ects kopM (3HepreTuueckuil Mup). Kaxkaas ctpykrypa — KOpM Ui Jpyroi, KoTopast
CIIY)KUT KOpMOM JJisi TpeTbed u T. A. Tak, CoiHIle BBIHY)KICHHO IMOIIONIAET CBOEH aypoll rajakTHYecKue
MOTOKM JHEpruil (BpeMEéH), mepepadaTrblBaeT WX CBOWM MaTepHalbHBIM TEJIOM H Tepen3IydaeT B
OKpy’Karolllee JHEPreTHYEeCKOe TPOCTPAHCTBO B BuAe lenwmonaroreHHbIXx W3myduenuit* (conneunsie
usmenenusn ungopmayuu). Aypa tena CoiHila — pa3HOLBETHBIA KIYOOUYCK, COTKAHHBINH U3 OCCKOHEUHBIX
SHEpPreTUYEeCKUX HHUTEH, MpOoXOoAsamux depe3 Bcemennyro u yxoasmux B beckoHeuHOCTh. DHepreTudeckas
HUTh — aHAJIOI TOYKU B TpEXMEpPHOM IpocTpaHcTBe. HuThio €€ nenaer pa3BépTka Bo Bpemenu, koTopoe
SIBIISIETCSI C/IOUCHBIM B CHITy €r0 (DPaKTaTbHOCTH: 6CE COOEPHCUMCA 80 8CEM U 6CE COCHMOUM U3 6CE0.
IIpoctpanctBo 3emin — yacth npoctpancTBa ConHua. Aypa tena rianetsl (I'eonarorennsie Usznydenus™)
€CTh pe3ylbTar MmepepadoTKu e€ MaTephallbHBIM TeJIOM dHeprum ayphl Tena ConHIa (ceMu pa3HOIBETHBIX
9HEProoObEMOB C COOCTBEHHBIMH 3HAYCHHUSMH IIApAMETPOB IUIOTHOCTH, CKOPOCTH 3HEProoOMEHOB U
YaCcTOThI), KOTOPhIE B CBOIO Ouepellb 00pa3yloTcs B pe3yibraTe nepepadoTKy (MOIVIONICHUS W MTHOBEHHOM
OoTJaull B repepabdoOTaHHOM BHJE) MaTepHalbHbIM TenoM COJHIA PHEPrud aypbl [amakTUku W T. 4. 10
Beckoneunocru.

[Inanera ABMXXKETCS MO CNHpaNEeBUAHOMY MapuIpyTy (pa3BopadMBarolleicsl CIHpaIn), TAE KaKIbIi
BUTOK COCTOMT M3 MHOKECTBa pa3HOMACHITA0HBIX BHUTKOB, COOTBETCTBYIOIIMX pa3HbIM IUIAHETHBIM
MeprosiaM: CyTOYHOMY, OpOUTAIIFHOMY, CBSI3aHHBIM C JBIDKCHUSMH B MecTHOW rpynme 3BE3n, MecTHOM
CKOTUTCHUH 3BE3M, B MECTHOH TpyIIe TalaKTHK,... U T. 1. 10 beckoneunoctu. [lorstue “Iummanp ConHma”,
Ha KOTOPHI HAaBOpauyMBaeTCs MapLIpyT IUIaHETHl, oOpa3ys MoAoOHe BHHTOBOW JIMHUHM, NPUMEHHUMO K
OTHOCUTENFHO HEOONbLIMM HMHTEpBajlaM BpeMeHM (ydacTKaM TajakThieckod opOuTel). B macmrabe
BPEMEHHU KHU3HU | allakTUKK OH MpEJCTaBIsIeT cO00H (hparMeHT pacKpydMBAIOMICWCsS CIUPAJH, OMUH BHTOK
KoTopoi coorBeTcTByeT 200 MHJUIMOHOB JIeT, a cama CIHpaJeBUAHAS TPACKTOpUS IMPOJIOKEHa B
OKPYXKaIoIlleM MEXIaJlakTHIeCKOM IPOCTpPaHCTBe — ¢parmente ¢pakrana “BceneHHas”, SBISIONIETOCS
¢parmenToM ¢pakrana “beckonedHocTs”. Kaxknmplii “BUTOK” — ycJOBHas ‘“‘opOuTa” TUTAaHETHl TpU €€
JIBUKeHUH oTHocuTenbHO LlenTpoB ConHila, MecTHoi rpynmbsl 1 MecTHOTO CKOIUIeHHs 3BE3], | anakTuky,...
Kaxpiit “BUTOK” BpalllaeTcs CO CBOCH CKOPOCTHIO, a KaXK/bId yU4aCTOK MaplipyTa o0nagaeT cOOCTBEHHOM
[IBETHOCTHIO (Te€HepaibHBIN 1BeT). L[BETHOCTH KakJOTO y4acTKa €CTh pe3yibTaT CIOKEHHUS IBETHOCTEU
BBIIIECTOSAINX CTPYKTYp. COOTBETCTBEHHO, U3MEHEHHE IIBETHOCTH JIFOOOTO yYacTKa TOBIECYET 3a COOOM
M3MEHEHMSI LIBETHOCTEN HIKECTOSIINX CTPYKTYP.

HauOonee TpyaHbIM EPHOIOM B >KU3HH IUIAHETHI SBJSIETCS] IEPEXOAHOE COCTOSIHUE, KOTA IBETHOCTD
MapIIpyTa B HACTOSIIEM HE COBIIAJAET C I[BETOM BPEMEHH OYAYIIETO, B OCOOEHHOCTH, €CIIM OHH SBJISIOTCS
KOHTpacTHBIMH. IIpomecc mepekpammBaHus ydacTKa TMponéra IUTaHeTsl OyAeTr B 3TOM  CiIydae
COIIPOBOXKIATHCS MHOTOYMCICHHBIMH pa3jioMaMH M pa3pblBaMH BO BceX cdepax, MOITOMY OH OymeT
OJIMHAKOBO Pa3pyIIMTEIbHBIM KaK JUIS IUIAHETHBIX CPell, TaK M JJIs BCeX e€ oOuTarelnei, BKIIFOYas JIFOICH.



[Mepexon Hen3OexkeH B JIIOOOM cliydae — BeIb MaplIpyT IUIaHEThl B [anmakTuke Henb3s u3MeHuTh. OHAKO
HaJeKAa Ha OJaromoilydyHBId WCXOJ — TONBKO ImaHc, HO He 100% rapaHTHA TOrOo, YTO MBI IDIABHO
MpUIDIBIBEM B Oymyiee, HWYETo JJIs 3TOTo He Jenast. J[peBHue JereH/pl, 3anucanHble TI03HEee MIpelaHus O
MPOILIOM, YYAOM COXPAHMBIIUECS CBHUJCTSIBCTBA OYCBHUIIICB PAa3HBIX KaTacTPO(MUUECKUX COOBITHUI
CBUJICTEIBCTBYIOT O TOM, YTO 3BOFOIIMOHHBIN TPOIIECC HE ABISICTCS IMHEHHBIM — OT JMKOTO MEPBOOBITHOTO
COCTOSIHHS JI0 COBPEMEHHON OTHOCHTEIHHO KOM(OPTHON KU3HHU, O0YCIOBICHHOW HEYKIOHHBIM MTPOTPECCOM
B Pa3BUTHUH HH(POPMAITMOHHBIX TEXHOJIOTHA W OCBOCHHWU MAaTEePHANIBHBIX IeHHOCTEH. OgHAKO HEOOXOAMMO
MOMHUTh O TOM, 4YTO J3TOT IMPOrPECcC OCHOBaH Ha Oe3ylAep)KHOHM SKCIUTyaTallud IMPUPOTHBIX PECYPCOB
TUTAHEThI, @ TAaKOe HE MOXET IMPOIOIKATHECS OCECKOHEYHO. be3ycloBHO, IIaHETHBIE CPEIbl CIOCOOHBI
BOCCTAHABIIMBAThCSA, HO 3TO BOBCE HE O3HAYaeT, YTO AaKE €CIH MBI BAPYT OCTAaHOBUMCS Ha IyTH
0ECKOHEUHOT0 MOTPeOIeHHsI TPUPOAHBIX PECYPCOB, TO OyIeM UMETh B OyIyIIeM KPHCTAILHO YHCTHIE BO3IYX
U BOMY, IUIONOPONHBIC ITOYBBI, HEOOBATHBIE Jieca, IONHOBOAHBIE peku. Bems cocrosaue [Ipupoms
ompesiessieTcss He TOJNBKO aHTPOIOTEHHBIM (DaKTOpOM, HO, B TIEPBYIO OYepe/lb, KOCMHYECKAMHU YCIOBHSIMH.
W3 pa3HBIX AOMIEAIINX 10 HAC MCTOYHHUKOB M3BECTHO O MEPHOAAX BEIMKHUX IOTOIOB, OJICICHEHUH, pe3KHX
KIIUMAaTHYCCKUX U3MEHCHHI U APYrUX KaTaCTPOPHUUECKUX COOBITHSIX MIAHETHOTO YPOBHS, HE CBSI3aHHBIX C
YeJIOBEYECKOM JESTENbHOCTBIO. I 3TOT MOMEHT cieayeT yuuTsiBaTh. UenoBek — He “nHapp Ilpuponsr”, a
BCETO JIMIb OMH W3 OMOJIOTWYECKHUX BHIIOB, OOMTAOIINX HA IUIAaHETE HA ONPEAETIEHHOM YJacTke eé
raJIaKTUYECKOTO MapuipyTa. [1o3ToMy, Kak U BCAKUN OMONOTUYESCKUHN BUJI, OH MOMYMHSICTCS OOIIMM 3aKOHAM,
nuktyeMbiM KocmocoM. [loka 3KOMOrH4ecKr YMCTHIX MECT Ha IUTAHETE€ CTAHOBUTCS BCE MEHBIIE, U BIIOJIHE
BEPOSITHO, YTO TPH COXPAaHEHHH MOTPeOUTENsCKOro oTHomeHus K [Ipupone B coBokymHOCTH C (hakTOpoM
VM3MEHEHHH TaJlakKTHYeCKOTO0 YpPOBHS €€ Cpeasl MOTYT HM3MEHHTh CBOM COCTaB, YTO IOBJIEYET 3a COOOU
HeoOpaTUMble M3MEHEHUs: BCE OHMOJIOTMYECKHE BUJBI HAYHYT IMPUCTIOCAOIUBATECS K HOBBIM YCIIOBHSIM,
HEU30eKHO TpaHCHOPMUPYICH TIpH 3TOM. B cuiy (pakTaibHOCTH MUPOYCTPOICTBa, H3MEHEHHE KAXKIOTO
3BeHa HEW30€KHO TMOBJIEYET 3a CcoO0OM M3MEHEHHS BO BCEX BBIIIE- W HIDKECTOSAIIMX 3BEHBAX,
KOOTIEPUPYIOMIMXCS 10 (ppakTasibHOMY TpuHIMNy. Haubosiee OBICTPBIM HHIUKATOPOM H3MEHSFOIIUXCS
YCIIOBUI1 SIBISETCS pacTUTENbHasl cpelna, K KOTOPOH TIPWBSA3aHBl JKUBOTHBIE W IJroAW. M3MeHeHHs
OHMONOTMYECKUX BHIOB TMPOHUCXOMAT B (hOpMe pasTUYHBIX MyTalldii: Belb BCAKAas JKU3Hb M €CTh IEMoYka
Hen30e)KHBIX WM3MEHEHUH, COMYTCTBYIOIIAS KaXXIOMY JXHBOMY CYIIECTBY OT €r0 POXACHHS 10 yXoAa ¢
MaTepHAIILHOTO TUIaHA. B CTaOWIBHBIX yCIOBHSX U3MEHEHUS B OCHOBHOM CBSI3aHBI C IIUKJIAMH Pa3BUTHUS U
HEN30€KHOTO YBSIaHUS, CBONCTBEHHOMY BCEM JKHMBBIM opraHu3MaMm. Ho yciioBus HeCTaOMIBHOCTH BHOCST
JIOTIONTHUTENIbHBIE (QaKTOphl W3MEHEHHs. W TOT BHUA, KOTOPHIH HE CMOXKET TNPUCIIOCOOUTHCS K HUM,
6bIHYHCOCHHO YUNIET C JIMIA TUTAHETBI: 3TO M €CTh emI¢ OAWH MpUMep (HIBTPAIUH OMOJIOTUYSCKUX BHIIOB
TUTAHETHI.

Ortcroia ¢ HEeU30EKHOCTBIO CIIEIIYET BBOJ: HEOOX00UMOe YCl08Ue COXPAHEHUS Uel06eKd KAK 00HO20
U3 61006 OUONOZUYECKO20 MUPA NIAHEMbl eCmb Mpanchopmayua e2o meia 6 makyro gpopmy, Komopas
CMOYCEm Cyuiecmeosams 6 UMEHUBUIUXCA GHEUIHUX YC/108UAX, BbI36AHHBIX HPOXO0XHCOCHUE NIAHEHbl
uepe3 yniomuawwuecs zanakmuieckue cpeovl. llockonbKy (U3WYeckoe Telno deJoBeKa eCTh MECTO
MaKCHMaJIbHOH KOHIIEHTPAIMK YHEPTHH €Tr0 aypbl, Mbl IIPHUXOANM K HEU30EKHOMY BBIBOAY: HE0OX0OUMbBIM
ycnoguem mpauncopmayuu mena A6A1emca KOPEHHOE U3MEHEHUEe €20 COZHAHUA KAK Heombemiemoll
yacmu I'eonamozennvix H3znyuenuil, AGNAIOWUXCA UACMbIO CHEKMPOUGECMHBIX MEUEHUIl BPEMEH
IHepzemuueckozo mupa. 1lodToMy Hally IUTaHETY CiEQyeT pacCMarpuBarh KaK OIWMH W3 YaCTOTHBIX
JIMAITa30HOB, MPHHAICKAIUX OceckoHeuHOMY [IpoCTpaHCTBY, COCTOSIIEMY H3 MHOXKECTBa CTPYKTYD,

oOMEHHMBAIOIIUXCA IBeTaMU (dHeprusMu). 3emiis — dYacTh mnpoctpaHcTBa ComHila. Aypa e€ Tena
(I'eonmarorennpie  V3nydeHws, WIN HJIGHEMHble U3IYHEeHUA uHpopmayuu) TIPENCTaBIACT COOOMU
Mepen3IydEHHbIC YIUIOTHEHUS CHEKTPAIBHBIX M3IYYCHHH COTHEYHOM CHCTEMBI — | eIMomaroreHHBIX

Wznydyennil (conneunvix usnyuenuii ungopmayuu). PacmpeHune puamnasoHa BHOpanuid aypbl Tena
YyeJIoBeKa C HeM30€KHOCThIO NPUBEAET K TpaHCPOPMALIMHU €T0 TeNa.

§4. ®opMupoBaHue IHepreTUIeCKUX COObITUH HA IIaHeTe

Jlioboe coObITHE — 3TO OAHO W3 3BEHBEB OCCKOHEUHOW “‘Ilenu”’, KECTKO CKPEIIEHHBIX MpU
“He0OBICHUMON” 1714 JIIoAei MOABMXKHOCTH 3TOH “menu”. Takux “nemneit” 6ecKOHEYHO MHOTO. M JejtoBek He
MOXKET OCO3HATh BCE B3aMMOCBS3H, (popmupyromue coObrtrs. “llernn”, mepemierasch, IBIKYTCS Kaxaas B
CBOEM HampaBJIeHWH, 00S3aTeNbHO BpaIasCh MPH 3TOM BOKPYT OCH (9HepreTHueckuil mmp). Bpamienme
1enei oOyCJIOBICHO BUXPEBBIM XapakTepoM TeueHUi BpeméH. Bemp [IpocTpancTBo cocrout u3 Bpemenu,

T. €. U3 BUXPCBbIX O6paBOBaHHI>i, CO3Jar0muX CICKTP. aHepFI/IH 9THUX anpeﬁ HaXOAUTCA B HEMATCPHUAJIbHOM



Bpemenu, HO B MaTepHallbHOM MHpPE TMPOSBIACT ceOs Kak eIoe, sSBISIoNeecs YacThio Yero-Tu00 Apyroro B
PasIMYHBIX y4YacTKaX MPOCTPAHCTBA, HPOSBIACH KAK TaJaKTHKH, 3BE3MBI, IJIAHETHI, MOJEKYJbI, aTOMBI,
yacTulpl, ... JKEcTkasi npuBsA3Ka COOBITUM K TAaHHOMY YYacTKY OIpPEAEIIETCS YCIOBHSMU HEProoOMEHa B
JAHHOM MecCTe B JaHHbIH MOMEHT BpemeHH. CortacHo B. Jlanro, “coObiTHe — 3TO npeObIBaHHE BMECTE U B
onHo Bpems” [45]. YcnoBus sHeprooOMeHa MEXAy JHEPreTHUYEeCKUM MHPOM U MaTepHalbHBIM MHPOM
CO3ar0T COOBITHSI, )KECTKO TPUBSI3aHHBIC B JAHHBI MOMEHT K JaHHOMY MecTy. KakmbIii n3 BUXpe, ¢ omHOH
CTOPOHBI, €CTh YaCTh APYTHX, O0ee KPYIMHOMACIITA0HBIX BUXPEBBIX MOTOKOB, C IPYroil — BKJIIOUAET B ceOs
OoJsiee MenKne BUXPEBBIC MIOTOKH (Ppakmanvhans cmpykmypa Inepzemuueckozo mupa). B sHepreTuieckom
MHpE 3TH BpaLICHUs MPEACTaBISAIOT cO00H BUXpEBbIe 00pa3oBaHus, GOPMUPYIOLINE B MaTePHaIbLHOM MHpE
TeJla pa3HOro pa3Mepa — OT IIEMEHTAPHOM YacTHUllbI 10 camoi BeeneHHoi.

JIBIDKCHHUSI COCTaBHBIX YacTed WHAWBUAYaJbHBIX COOBITHH KaK pa3 M SBISIOTCS TEMH 3BEHBSIMHU
0003HAUEHHBIX BBIIIE pa3IHUYHBIX ‘“menell”. Bce TeueHus coObiTHii (B cdepe COOBITHI) H3MEpEHBI
(onpenenensl) 3akoHOM Bpemenu, T.e. SABIAIOTCS 3axkoHomepnvimu. CIydaiHOCTH 3I€Ch HET: BeaAb
3aKOHOMEpPHOCTh COOBITUH MarepuajbHOTO MHpa €CTh VYIUIOTHEHHOCTh CHEKTPAJIbHBIX TEUEHHH
sHepreTHyeckoro Mupa B [amakrtuke. [laxke xemaeMas MOMBITKA MPEJCTaBUTh ce0e HUUYTOKHOE M3MEHEHHE,
T. €. MPOsIBIICHUE ClIydaiiHOCTH™, Oecroje3Ha, TaKk KaKk macca COOBITMH MAET Ipyr 3a IPYyroM IaBsIvM
OCCKOHEUHBIM TIOTOKOM. V3 CKa3aHHOTO paHee SCHO, YTO Kakmas “Tensb’ TPeACTaBIsieT coOoi
SHEPreTHYECKYI0 HUTh KaKOH-THOO CTPYKTYpHI (pa3BOpauuBarolluiics “KiIyOouek™), a MX MepersieTeHHs
YKa3blBAIOT Ha CYIIECTBYIOIIME MEXAY HHUMH CBS3H (IBeTOOOMeHBI). beckoHeuHOe KONMM4ecTBO STHX
“meneil’” 03Ha4YaeT, UTO BCE OHM NMpHHAMIEKaT Qpakrany ‘“beckoHedHocTs”’. HBIMU CIIOBaMH, ayphl Te,
00OMEHMBasICh Pa3HBIMHU 110 MHTEHCHUBHOCTH IIBETOCOYETAHUSIMH, IPOSIBIISIOT Yepe3 SHEProoOMEHBI COOBITHUS
MarepuanbHbeIX Tell. Kaxmoe MmarepuanbHOoe Teno, B TOM 4YHCJE, TEIO IUIAHETHI, €CThb MPOSBICHUE
MHOTOMEPHOCTH MPOCTPAHCTBA, a MECTOHAXOKICHUE Tela MOXKHO YCJIOBHO NPEACTaBUTh Kak ‘‘ceyeHue”
MHOTOMEPHBIX IBETHBIX NMOTOKOB BpeMEH. U3-3a pakrampHOCTH BpemeHu aypa Kak[Joro Teia Ha IUIaHeTe
SBJISIETCSl YaCTBIO ayp IPYTUX Tell, o0pa3yromux cepoua aypsl IUIAHETHI, YTO CO3MAET ycIOBHE OOLIETo
Pa3sHOYACTOTHOTO PUTMA, IIC HU OOHA Aypa He MOMHCEM CIAmb UHOUBUOYATbHOU.

B wmarepuanibHOM MHUpE BUXpEBOE “‘BpallleHHe” BOCIHPUHUMAETCS YEJIOBEYECKMM CO3HAHMEM Kak
OCeBblE M OpOWTANbHBIC BpAIlCHHS PA3IMYHBIX MaT€pPHaJbHBIX TEJI — OT 3JEMEHTAapHBIX YacTHL 10
CKOIUICHHUH TaNaKTHUK,... COOBITHSA (3BEHbs “Lenn’’), MeperuieTasich, ABUKYTCA KaKI0€ B CBOEM HalpaBJIeHNH,
00s13aTeIbHO BPAIIAsCh IIPU 3TOM BOKPYI' OCH. /IBM)KE€HHME COCTABHBIX 4acTeW MHIMBHIYaJbHBIX COOBITHH U
€CThb T€ 3BCHBS pPa3IMIHBIX “Tiemeii”. Bpamienme CcoOBITHIA BOKPYr COOCTBEHHBIX OCEH O0OYCIOBICHO
BpalleHUEM OECKOHEYHOTO MHOKECTBAa Pa3HOMACIITAOHBIX BHXpel, 00pasyromux (MaTepHaau3yIOINX)
nernoyku coobiTuil. [lockodabpKy B MaTepuanu3alul KaXIOro Tela NPUHMMAaeT yyacTue beckoHeuyHOCTh, a
9HEProoOMEeHBl HIYT HENPEPHIBHO, €CTECTBEHHO, YTO YEJIOBEK HE B COCTOSHHHM OXBAaTUTh ‘‘€IWHBIM
B3MIAZI0M” M MPOAHATM3UPOBATH OSCKOHEUHYIO MAacCy MPUYUHHO-CIICICTBEHHOM “IIeMOUKK’ COOBITHM, OHUM
U3 3BEHBEB KOTOPOil OH sBigercs. Bemp ero co3HaHme — BCEro JMIIb BBICIIAS 4YacTh [IWAara3oHa
I'eonarorennsix M3mydeHuii, co3pammmx B MaTepHATEHOM MUPE TIaHETy 3eMIlsl. 3aKOHOMEPHOCTh COOBITHIH
MaTEPHAIBHOTO MHpa €CTh YIUIOTHEHHOCTH CHEKTPaJIbHBIX TEUEHUI SHEPreTHd4eckoro mupa BceeneHHOH B
lamaktuke. Jlaxke jkemaemas NOMNBITKA MPEACTaBUTh ceOe HHUYTOKHOE H3MEHEHHE, T. €. TPOSBICHHUE
“cmydaifHocTr”*, Oecrone3Ha, Tak KaKk Macca COOBITHH WAET NaBAMMM OECKOHEYHBIM TOTOKOM JPYT 3a
IpyroMm. Bpemenu coObiTuii HyxHa TONBKO 3Heprusa. OHa MOCTYHAaeT OT BCEro, BO YTO OHA BioXeHa. OT
YesloBeKa M €ro JIeSHUM MOCTyNaeT Takas e dHeprus, KOTopas M3JIydaeTcsi MUHepalaMH, MOYBOH, BOJOM,
PacTUTENBHOCTBIO M JKUBOTHBIMHU. TONBKO BpeMs MOIVIOUIEHHS U OT/Ia4u SJHEPTHUHN Y BCEX pa3HoE.

Hanomuum, CoinHile “metur” BMeCTe ¢ IlaHeTaMu B I ajaktuke, rae Bce Tejia CoJHEYHOM CHUCTEMBI
MMEIOT CBOIO (YCJIOBHYIO'®) HMIMHIPUYIECKYIO OPOUTY CHMPAIM JBMKEHHS, 8 Ka/as IUIaHEeTa UMEET CBOM
HaKJIOH 10 oTHoueHuto K [maBHomy Hnmuaapy — Tonnemo Cyas0ber Connua. Yenosus nposiéra ConHua B
l'anakTuke TaKoOBBl, YTO HHUKAKOW 3aMKHYTOH OpOMTHI HE CYIIECTBYyeT: Belnb [ ajakTuka, Bpawlasch,
OTHOBPEMEHHO JIBMXKETCS B OKpY)KarolleM MexragaktuaeckoM [IpocTpaHcTBe kak B coctaBe MecTHOM
TPYMIIBl TalakTHK, TaK U BMecCTe ¢ Hel oTHocuTenbHO lleHTpa ckomuieHus rajgakTuk U T. 1. [loatomy
kaxaprii o0opor Comnma Bokpyr LlenTpa [amaktuku ectb eumok deckoneunoni cnupanu. CuekTpaibHBIE
raJlakTHYeCKHe IMPOCTPAaHCTBA, Hacklmas chepy COIHEYHOro MPOCTPAHCTBA, U3MEHSIOT €r0 M3IydeHue
yepe3 BHYTpeHHIOI cTpykTypy ConHua, a oHO HacelmaeT leomarorenHele I3mydeHus mIaHeTsl,
oOpasyrome MHOrocepHyo cpeny — aypy Tena IulaHeTbl: Ha ramakTHueckoM MapuipyTe IUTaHETHI,
COOTBETCTBYIOILIEM JJaHHOMY M OyIyleMy IeproiaM BPEMEHH, Hac MOJCTEPEraloT MHOIOYHCICHHBIE yXaObl,

16 CrnoBo “ycioBHas” NPHUMEHSETCS 34€Ch B TOM CMBICJIE, YTO TOHATHE “OpOMTa” OTHOCHUTCS K COBPEMEHHOMY
BOCHPHATHIO YEJIOBEYECKUM CO3HAHUEM IIPOSBICHUS SHEPIeTHYECKUX IIOTOKOB (TEUEHUI BPEMEH) IHEPreTHIECKOro
mupa. B apyrue neprons! yenoBedeckol HUBHIN3ALUH JIIOAH BOCIIPHHUMAIHA MUD TO-APYTOMY.



MPEOJI0JICHHE KOTOPHIX OTPa3sHTCs Ha JKU3HU 3eMJIM M Ha cynp0ax Bcex e€ oOurarernedl (Iojbp3oBareiei).
Heno B TOM, 4YTO Ha JAaHHOM WM MOCJIEOYIOLIEM Yy4yacTKe MpoiéTa TaJlakKTHUECKUe cpensl o0manaror
Pas3IM4YHBIMU IJIOTHOCTSIMU: B AajbHENIEM INIOTHOCTH cpell OyayT Bo3pacTarh. 1103TOMy B KaXKIOM OTpe3Ke
NyTH YIUIOTHEHHWSI CHEKTPajbHBIX TEYCHWH PAa3IUYHBL  COCHMOAHUA IHEP2EMUUECKO20 OKeana
(mnozocgpeprozo 006véma — aypovl mena naanemsl) 3a6UCAmM OmM IHEPEMUKU yuacmKa npoaéma. Jlanuyo
CUTYallMI0 MOJKHO CPaBHMTB C €370 110 IOpOre ¢ MHOTOYHCIIEHHBIMU OyrpaMH U SIMAMHU WIH C HOJETOM B
MOCTOSTHHO YIUIOTHSIOMIEHCS cpene. MaTtepuanu3anus cTaOMiIbHON SHEPTHH HEMAaTepHalIbHOTO MUPa BEAET K
CIOKOMHBIM YCJIOBUSIM Ha IJIAaHETE, B IPOTUBHOM CIIy4ae Mbl UMEEM TO, YTO MIPOMCXOJUT B HACTOSILEE BPEMS
— LeJBId CIEKTp HM3MEHEHWH B pasHbIX cdepax KUIHEACATEIbHOCTH IUIAHEThl, HapacTalolluX B
YCKOPSIFOIIIEMCS TEMITE.

Hame ConHne kak MaTepraabHOE TEJO XHBET B CBOEM pPHUTME CHEKTPAIBLHOIO OOpa3oBaHHS
SHEPreTUYECKOTO0 MHpa, KOTOPBIM M €CTh HHEPrusi HeMaTepUalbHOTO HpOCTpaHCTBa. Eciam Obl MBI MODIN
paccmotpeTs ColnHile Yepe3 ChelHaNbHbI “3KpaH”, MO3BOJISIOIINNA BU3YaIU3UPOBATh TEUCHUSI BPEMEH, MbI
OBl YBUJETH Pa3HOLBETHBIH KIyOOK, COTKaHHBIH HM3 pPa3HOLBETHBIX HHUTEH (PHEPreTUYECKHX BOJIOKOH),
HaXOMSIIMHCS B MecTe pachojokeHHus MarepuaibHoro Tena ConHuma. DTOT KIYyOOK pacmpocTép CBOM
BOJIOKHA BO BCEM MEXIUIAHETHOM TIPOCTpaHCTBe, o0Opasys cdepoun Comueunoro IIpocrpancrsa
(areprernueckuiit Mup). ChepormogoOHbIe y3EIKN Ha BOJIOKHAX — 3TO IIaHeThl COTHEYHOW CHCTEMBI, OHOMH
U3 KOTOpBIX sBhsiercs Hama 3emis. Tak kak Comneunas CucreMa JE€THT B MPOCTPaHCTBE | alakTHKH,
npolecc MyJAbCallii KakK JHEProoOMeHa C OKPYXAIOUIMM MNPOCTPAHCTBOM IPOMCXOIUT MOCTOSHHO.
BrImonHAs ycnoBHe KOMWYecTBa IIUKIOB dHEpProoOMeHa (IHEPreTHUECKHid MUpP — MaTepHabHBIH MHp —
SHEPreTHYecKuii Mup — ...), aypa Tela IUIaHeThl [omIom@aeT »Hepruio aypbl Tema ComHIla
(I'enmuonarorennsle M3nyuenus), nepepadarbiBacT €€ IOCPEACTBOM CBOETO MAaTepUalbHOTO Telna |
MTHOBEHHO OTHAET HepepaboTaHHYIO PHEPIHI0 B OKPYKAaIOLIEe PHEPreTHUECKOe MPOCTPaHCTBO. VHBIMU
CJIOBaMH, ayphbl TCJI Ha IJIAHCTE, OGMCHHBaHCL Pa3HbBIMHU IO UHTCHCUBHOCTU IBETOCOUYCTAHUAMU, TTPOABIIAIOT
Yyepe3 SHEProoOMEHBI COAbIm U MATEPUATBHBIX TEl.

DHepreTuyeckoe Teno (aypa) MaTepHaibHOM CTPYKTYPBI NMPEACTABIAET COOOH KOKOH, COCTOSILINN U3
HECKOJIKUX LIBETHBIX dHepreTuueckux ciaoés (yposHei). Kaxnas aypa, B TOM uuciie aypa Teja IUIAHETHI,
CONIEP>KUT CeMb 1IBETOB BpeMeHu, e KaxkIbIil IIBET UMEET CBOIO YACTOTY ‘‘MUTaHHUSA U CBOIO TOHAJIBHOCTD B
noixyroHax. OCHOBHBIE YPOBHM — 3TO U €CTh CEMb OCHOBHBIX SHEPrOLBETOB. YMPOIIEHHO HUX MOKHO
Ha3BaTh CIIEKTPAJbHBIMU 3HEPreTHUECKUMH cdepamu, eciu peub uAET o0 aype Tena, HPOSBICHHOIO B
MaTrepralbHOM Mupe B Buie chepomma. Kaxkmas w3 HUX UMeEeT AMANa3OH HHEPrOIBETOB U (OPMY JTMHHUH
MOBEPXHOCTH MaTepPHaJIbHOTO MUpa. DHEPreTHKa ayphl Tella COXpaHseT o0ue GopMbl MaTEpPHATBHOTO Tela
B ONpENCIEHHOM Ul He€ BPEMEHU, COOmEencmeayiouem eé zenepanviomy yeeny. Kaxaplii pa3inuHblii 10
JUIMHE OTpe30K (Kak penbed) uMeeT CBOE BpeMs H, €CTECTBEHHO, CBOIO CKOPOCTh JHEPrOOOMEHOB.
MHorociolHoe, MOCTOSHHO H3MeHsoIeecs B 00bémax (“mpimiamiee”) chepooOpa3HOe TreonaroreHHOE
MPOCTPAHCTBO PHEPreTUYECKOTO MHpPA CIEKTPAJIbHBIX TEUCHUH 00pa3yeT B MaTepHalbHOM MHpPE IUIAHETY
3emis. Bee ¢dusnmueckue cocTosHHMS BeLIeCTBA KaK CHAapyXXW, TaK M BHYTPU IUIAHETbI, ONPEACNISIOTCS
SHEPreTHKOW 3TOro mpocTpaHcTBa. Teno (cdepoua) MiIaHeThl €CTh MECTO MaKCUMAIbHON KOHICHTpAIUH
sHeprun e€ aypbl. ['eomarorennsie V3nmydeHUs @uiHyicOeHHO CO3NAIOT “©)KECEKYHIHOE™ MYyIbCHPOBAaHUE
TOYEK M YYacCTKOB C(epornogoOHOr0 3HEPreTHUEcKOro MPOCTPAHCTBA IIaHeThl. Benp 3emist BMecTe C
ConHIIEM JIETUT B FJIaKTHYECKOM CIIEKTPaJIbHOM IPOCTPAHCTBE, nepecekas Cexropa Bpemenu, kaxaplii u3
KOTOPBIX 00JIaiacT CBOEH SHEPreTHKOM.

Kaxnpiii ypoBeHb 0051a1a€T CBOMM PHEPreTUUECKUM LEHTPOM (Yakpoit). Yakpbl BpamatoTcs: Hogo0HO
BOpPOHKAaM, 00pa3ysl BHUXPEBBIC DSHEPTeTHUCCKHE IIOTOKM M COBEpINas TEM CaMbIM JHEProOOMEHBI C
OKPY’KaIOLINM IIPOCTPAHCTBOM (IHEPreTHUECKUN MUp). DHEPreTHIEeCcKre 00pa3oBaHuA (aypa Teia YeIoBeKa,
aypa Teja IUIAHETHl,...) NMPEICTABISIIOT COOOH Hepa3phIBHBIE YacTH pasHOmIoTHoro lLlemoro. Aypa Tena
riaHetsl (I'eomatorenusle M3mydenus) npeacrasisieT coOOl Mepen3nydEHHbIC YIUIOTHEHHSI CIIEKTPaIbHBIX
TedeHuit ComHeyHON cucTeMBl. B sHepreTnyeckoM MHpe aypa Teja IUIaHeThl BRIIIAUT KaK Pa3HOLBETHBIN
KOMOYEK, COTKAaHHBIA M3 SHEPreTUUYECKUX HUTEH M “maBaromuii’” B aype Tena ConHia. ITOT KOMOYEK —
SHEPreTHYecKuid 00bEM, B KOTOPOM “IuIaBaioT” (0OMEHMBAIOTCS BPEMEHEM) MYJIbCUPYIOIIUE aypooOpasHbIe
CTYCTKM Pa3HbIX pa3MepoB. BcE 3TO HAOMUHAET Pa3HOLBETHBIA “KHCENh” C KOMOYKAMHU Pa3HbIX LIBETOB,
pasmepoB u GopMm. Ecnu ogMH M3 KOMOUYKOB “Hcue3”, TO €ro SHEPrusi MpOCTO MEepelnéT B Ipyrylo 4acTb
00béMma, rae MOABITCS ApyrHe KOMOYKHM (Tena) win paciuibiBdathie (nudQysHsie) obpasoBaHus. HBIMU
CJIOBaMH, aypbl T€J M BCEX HX YacTell OOMEHMBAIOTCA JHEPrOLBETAMU — YaCTOTAMHM DHEPIreTHYECKHX
cniekTpoB. [Ipu 3ToM AmanazoH aypsl 1000 YacTy Tesla eCTh YacTh AMana3oHa aypbl Camoro Teja.

B marepuansHOM MHpe Hala mjaHeTa oOpa3oBaHa MHOTOCIIOWHBIM, TMOCTOSHHO M3MEHSIOLIMMCS B
00bEMax, reonaroreHHbIM NPOCTPAHCTBOM™ CIIEKTPaJbHBIX TEUEHUH SHEPreTHYECKOro MHpa. Tak Kak



ConHeyHasi cucreMa JIETUT B NMPOCTPAHCTBE, TO TNPOXOXKAECHUS BPEeMEH uepe3 JMHHUM, PUCYEMBbIe 3THMH
TOYKAMH W Yy4YaCTKaMH IUTAHETHI, O0pasyloT IHepeuto B MarepuaibHOM MHpe 3emnn. [amakthdeckoe
MIPOCTPAHCTBO MPOJIETA, B COOTBETCTBUU CO CBOEH SHEPTETUKOM, MaTepHAN3yeT BCe (PU3NIECKUE COCTOSHUS
BEIIECTBA IJIAHETHl KaK CHAPYKH, TaK M BHYTpH €€ (U3MUEcKoro tena. 3emisi — HeoTheMiieMas 4acTh
Bcenennoli, mosToMy B Kaxa0oil Touke 3eMiIM B KaXIbli MOMEHT BPEMEHHM IPOXOIUT MHOXKECTBO
DHEPTEeTHIECKUX MOTOKOB. DHEPreTHIeCcKuii 00hEM 3eMin (aypa e€ Tena) BKIIFOYAeT B Ce0sl IPOCTPAHCTBO
Jlynsl, moatomy aypa Tema JlyHsl — dacTh aypel Tena 3emum (crycTok [eomatoreHHbix M3mydenwit).
CoOTBETCTBEHHO, MaTepHalibHOE TeN0 JIyHBI — 3TO MECTO MAaKCHMaJIbHOM KOHLIEHTPALUU SHEPTeTHYECKOTO
crycTka (aypsl Tena JIyHbl), muaBaromiero B aype tena 3emiu. To, 4TO MBI MpeAcTaBiIseM cede Kak 3eMHOM
map, €cTb MECTO MaKCHMAalIbHOW KOHIIEHTpPAIlMM SHEPrHHM CEeMH pPa3sHOLBETHBIX sHeprochep (ypoBHei
I'eomarorenneix M3nydyennit). Ho Bugumas 00bEMHOCTS POPMBI IIAHETHI OOMaHYMBA, TaK KaK OHAa 3aBUCHT
or macmraba paccmorperus. Co cTopoHel 3emisi BHIIIUT cdepoumoM. Eciam ke paccMarpuBarh ¢
yBeNMYeHHEM (HampuMmep, B MUKPOCKOM) Bc€ Oornee menkne (hparMeHTHl e€ Tella, TO OHO MpeBpamaeTcs B
TeueHHuss MUKpodacTHll. [lanpHeliee yBenuueHne nNpuBeaeT K abCypay: B3aUMOICHCTBUS MHUKPOCTPYKTYD
CHIIbHEE B3aMMOJCHCTBHS MAaKpPOCTPYKTYp, HO CKOPOCTH MaTepHalbHOIO DJHEProoOMeHa MEXAY
MHUKPOYACTUI[AMH HAYMHAIOT Kyla-TO Hcde3aTb. Ha camoM jere, CKOPOCTH SHEProoOMEHOB MHKPOTEI
HACTOJIBKO BEJIMKH, YTO MX HEBO3MOXKHO 3aMETHUTh.

dusnyeckoe (MarepuanbHOE) TENO IUIaHeThl (MaTepHaJbHBIA MHp) €CTh MECTO MaKCHMalbHOMN
KOHLEHTpaluu sHeprocdep (3nepreruueckuit mup). [eomarorennsie M3nydenus (aypa Tena miaHeTh) —
ums len-3emnn B HeMaTepualbHOM MHUpeE. Aypa Tefa MIaHeThl — Hepa3pbiBHAS YacTh aypsl Tena CoiHia-
lennoca — TenmomartoreHHbIX W3MydeHWH, MpeACTaBISIONIMX COOOH Mepen3iIyq4EHHbIE YIUIOTHEHHS
CIIEKTpaJbHBIX TalakThyeckux TeueHud. Tak kak CollHE4Hasi cucTeMa JeTUT B [amakTuke, TO co3maércs
“eXeceKyHIHOe” MYyILCUPOBAHNE TOYEK M YUaCTKOB Cepouia IIaHeThl. 3aMEeTHUM, CEKYHa — 3TO SAMHHUIA
BpPEMEHH, IPUMEPHO COOTBETCTBYIOIIAsl pUTMY OMeHHs cepaa denoBeka. OTCU€T BpeMeHH M0 OTHOIICHHUIO K
MIPOHOCSIIEMYCS YUaCTKY TaJaKTHYECKOTO MPOCTPAHCTBA MPAKTUUYECKH Pa3HbIM IS KaKI0TO HHAMBHUIYYMA.
OH TO OTCTaéT, TO YCKOpPSAETCS B 3aBUCHMOCTH OT DHEPreTHYECKOTO CIIEKTpa OpraHW3Ma, HM3ITydarolIero
SHepreTudecKyro numry B [eonaroreHHpIX M3mydeHHUsIX SHEPreTHIecKOT0 MUpa COOBITHIA, B MaTepHalIbHOM
MHUpE MpPOCTpPaHCTBa MpoJEra IUtaHeThl. JI000il YenoBeK BHIMONHIET B KaXAYIO CeKyHAY (omHO OueHune
cepla Ha raJakTHYeCKOM Yy4acTKe MPOTSHKEHHOCTHIO 250 KM) TOYHO €My Ha3Hau€HHBIE COCTABHBIE YaCTH
PasHBIX MEPHONIOB HEM3MEHsSIEMBIX COOBITHH. [IpoxokaeHns BpeMEH (PHEPTeTHYECKHH MHp) depe3 JIMHUH-
CHUTHAJIBI KaKIOW TOYKU TUIAHETHI 00pa3yioT DHEPTHIO0 B MaTEPHAIILHOM MHpPE 3eMIIH (MaTepuaibHBIA MUD).
Oneprus — 310 CBeT Ha MJIaHeTe, TPaHC(HOPMUPYIOIIUICA B BO3AYX, BOLY, PACTHUTEIBHOCTH, MHKPOOHI,
MOYBY, TOPBI, PACTUTEIHLHOCTH, MUKPOOOB, KUBOTHBIX, JFOJEH TOUHEEe — B UX codvtmus. Bce coObITHS Ha
3emsie TOAYMHEHBI YCIOBHAM cocTosiHUsST COJHIA W MEXIUIAaHETHBIX CcoCTOsSHMHA. B cBomx pabora,
OCHOBAaHHBIX Ha aHAJIU3€ OIPOMHOIO KoiudecTBa JaHHbIX, A.JI. UnkeBCKMH yKa3bIBajl, YTO Hallla IUIAHETa
— onHa W3 Kierouek xuBoro opranm3Ma ComHna [9]. Hamoxkenue sHeprocdep aypsl Tena 3eMid U WX
IIBIXaHUS POXKIAeT MaTepHalN30BaHHYIO cdepy coObITHil Ha 3emiie. DHeprocdepsl ayphl Tena MIAHETHI TO
MPOBaJIMBAIOTCS (y4acTKaMH) OfHA B JIPYrylo, TO KaK OBl “paciuupsior” CBOMM OOBEMOM Apyrue cdepsl
(ysactkamu). DTO B3aHMMOJEHCTBHE OOYCIOBIEHO OHEPreTHMYECKHM IIOTOKOM, C(OPMHUPOBAHHBIM
B3aMMOJICHICTBIEM OECKOHEYHOTO 4YHCJa JAPYrUX IOTOKOB (MHOTOMEPHOCTh), KOTOpOE U CO3maéT
MHOTOITBETHBIA KITyOOUeKk — 3HepreTudeckoe Tejo (aypy) Hamreh mranetsl. Kirybodek OymeT cymiecTBOBaTh
JI0 TeX MOp, IOKa HEe pacnaa€rcsa U3-3a HpeoonpeoeéHHbIX U3MEHEHU TeueHud BpeMEH beckoHeuHOCTH.
MHoromMepHbIli  3HepreTudeckuii morok u ectb ~‘Oxpannuk” (TABY Bpemenwn), momyckaromimii
CYIIECTBOBAHUE OMPEAENEHHBIX dHEPTETHUECKUX COCTOSHUM. Pacnaa kiryGouka OynmeT o3Ha4aTh OKOHYaHHE
TIepHo/ia CYIIECTBOBAHHS 3eMJTH B MaTepUATbHOM MHUPE.

OO0pazoBanne cOOBITHI Y Pa3HOILUIOTHBIX TEN HA IJIAHETE MOCTOSIHHEI, HAl[PUMEP, TOPBI, JIECa, BOIHbIC
MMOBEPXHOCTH U T. 11.). MIX »HepreTuka mepexoauT TO K OJHUM CIIEKTPATbHBIM 0O0pa30BaHUSAM, TO K IPYTHM,
TaKk Kak IUlaHeTa T[IepeceKaeT CIEeKTpalbHble TallakTHYeCKHe MPOCTPaHCTBA. B  »HepreTuueckoM
MOJTYIPO3payHOM CIIEKTPaIbHOM cepouie TUIAaHEThl CIICKTpaNbHBIE TEUCHUS MEPETeKaloT U3 OAHUX ayp B
JIpyTHe, TaK Kak Ui ayp Ted (IHePreTHIEeCKUil MHUpP) HE CYIIECTBYET INIOTHOCTHA KaMHSsI, MCTIapsieMOCTH BOIBI
(MarepuanpHbIil MUp). M kaMeHb, M BOJa, M OMOIOTHYECKHE CYIIECTBA MPENCTABISIOT COOON YITOTHEHUS
JI0 COCTOSHUS MAaTepUHM CHEKTPAJIbHBIX IOTOKOB HEMAaTepHUaJIbHOTO MHpa, IO3TOMY HE SBIISIOTCA
MIPETATCTBUEM JUIS SHEPT€TUYECKUX MOTOKOB. IIpuMepoM sHepreTnyeckux MepexofoB SBIAETCS U3MEHEHUE
(dhopMbI Tena (ropa pa3pymiaeTcss OT BeTpa W BOABI, JEPEBBS pa3pylIalOTCs, HACHIIIAs MOYBY). DHEPreTHKA
aypsl coxpansieT oomue HopMBI MaTEPHAIBHOTO Tella B OMPEACIIEHHOM I He€ 1BeTe BpeMEHU. B kakmoit
aype cemb LIBeTOB BpemeHw, rae kakaplid I[BET UMEET CBOIO YacTOTy “MUIaHUA” M CBOIO TOHAJbHOCTH B
MOJIyTOHaX. B mpocTpaHCTBe pa3HOIIIOTHBIE MaTepUajbHbIe TeIa MOCTOSTHHO OPraHU30BBIBAIOTCSA B KECTKYIO



MOCTIEIOBATENBHOCTE BO BpeMeHH U (popme.

MarepuaibHBI MUP NPOU3PACTACT M3 3HEPreTHYeckoro mupa. TommmHa penbedoB MaTepHaIbHOIO
MHUpa €CTh yCIIOBHE YHEPTOOOMEHOB, MTPOUCXOASIINX “BHYTPH HETO — B €r0 YHEPreTHYEeCKOM Tele (aype).
Kpurndeckoe yMeHbIIEHHE TOJMIIWHBI PeabeOB O3HAYAET KPUTUYECKOE “YTOINIICHUE KOHTPACTHPYIOLIHX
L[BETOBBIX COCTOAHUH. B 3TOM ciydae “necounple yachl” NEpeBOPAYMBAIOTCA, T. €. MPU KPUTHUECKOM
YMEHBIIEHUH TONIIMHBI penbeda MaTepHaJbHOTO TEJIa OHO CTAHOBUTCS YacThIO0 OKPYXKAIOLIUX Cpen,
CTaHOBSCh TEM CaMBIM CTPOWTEIHHBIM MaTepHajoM IJIs APYTHUX Tel. DTO O3HAYaeT, YTO T€ MaTepHuabHbIe
CTPYKTYpBI, IIBETHOCTb ayp KOTOPBIX PE3KO KOHTPACTHPYIOT C IIBETHOCTSIMH OKPYXKAIOIIEr0 S3HEPTeTHIECKOTO
MIPOCTPAHCTBA, “‘pacTBOpATCA” B HEM, T. €. “IepekpacsrTcd’ B HOBBIE LIBETA M CTAHYT €r0 4acTbIO: UMEET
MECTO ITOJTHOE COBMA/ICHUS [[BETHOCTH Tella U I[BETHOCTH OKpyXarorien cpensl. [Ipu aToM Tena nmepenaayT B
MPOCTPAHCTBO CBOIO DHEPTHIO, 00Pa3yolIyl0 HOBbIE Teja, IIBETHOCTh ayp KOTOPHIX OYyIEeT COOTBETCTBOBATH
HOBOM »dHepretuke. Ecinm ke LBETOBBIE COCTOSHHUS aypbl Tela M OKPYXKAaIOLIEro 3HEPreTH4ecKoro
MPOCTPAHCTBA SABIIIIOTCS CXOKUMH, TO CYLIECTBOBAHUE TEJIa B MATEPHATIBHOM MHPE ITPOLODKACTCS.

B sHepreTndyeckoM MHpeE [IBETOOOMEHBI IIPOUCXOMSAT MZHOBEHHO, 2 B MATEPUATEHOM MUPE ISl KaXKI0H
XUMHUECKOW peakIMM CYyLIECTBYET CBOS BPEMEHHAs CKOPOCTb, T[OATOMY pa3HblE IPOLECCHI
MaTepHAIN3YIOTCS KaXIblil B CBOW CpOK. [[BeTOOOMEHHI ayphl Teja TUTaHeTHI C aypaMu e€ 4acTel, BKITIoJas
TEJIO 4eJIOBEKa, OCYLIECTBIIIOTCS B BUIE 0OMEHA 4acTOTaMH (3HEPro)LBETOB, TaK KaK AMHAMMKA LIBETOBBIX
MIOTOKOB SIBJISIETCSl OYEHb IUIOTHOH. DT OOMEHBI 8bIHYHCOCHHO CO3MIAI0T “‘@KECEKYHIHOE” MYyTbCHPOBAaHHE
TOYEK U yJacTKOB Iu1aHeTHOTro cepouna. CloBo edxcecekynoHoe B3STO B KaBBIUKH, TaK KaK B JAHHOM cllydae
“cexkyHIa” €CTh OIpeneNEeHHBI (PU3MUECKHH CIEKTpP, COAepKaIlUid PUTMBI BHOpammii ayp BCeX TOYEK U
yuacTkoB cepouna. MHBIMU cioBamu, aypel Tell IUIaHETHl (Kakias B CBOEM Juaria3oHe) 00Opas3yroT
(mocpencTBOM “BCHBILEK”) HOCMOAHHYIO CUCHEMY UBEMOOOMeH08. Aypa KaKIOro Teja IUIaHETh
(bopMupyeT CTPYKTYpHOCTb aypbl JIFOOOT0 TeNa, KOTOPOE B MAaTepHaIbHOM MUPE HAXOMUTCS Ha TIOBEPXHOCTH
TUTaHeTHl WK BHYTpU He€. HamomuuM, yactota BpemeHum — 3To 1[BE€TOBas MyJibCalys AMANA30HOB ayphbl
Tena. B aype xaxxmoro Tena cemb 1[BeTOB BpeMeHH, rfie KaXKIblii IIBET UMEET CBOIO YACTOTY “MUTaHUSI’ U
CBOIO TOHAJIBHOCThH B MoNyTOHaX. COCTOSIHUSI SHEPreTHYECKOrO OKeaHa IUIaHeThl (MHOrocgepHoro odbEéma
— aypbl Tena) 3aBUCAT OT PHEPTEeTUKH yJacTKa MpoJETa. DHEPTreTHKa ayphl TeJa CoXpaHsieT obmie GopMbI
MaTepHaJIbHOTO Tela B Onpedenénnom i He€ BPEMEHHU, COOMEEMCMEYIOu|eM eé 2eHepanbHOMY UGemy.
OTO O3HaYaeT, YTO M3MEHEHHE LBETHOCTH y4acTKa Mponéra BeAET K M3MEHEHHI0 (QOpPMBI Tel, T. €. K HX
mpancgopmayuu. B mpocTpaHCTBE MaTepUalibHBbIE TeIa PAa3HOM IIOTHOCTH HOCTOSHHO OPraHHU3YHOTCS
MeXIy co00if B KECTKYIO MOCIEAOBATEIHHOCTh BO BpeMeHH W Qopme. Kaxaplii yd4acToK MOBEpXHOCTH
TUTAaHETHI sIBIsieTcss 00bEMHOM Cpenoi, COCTOsIIEel 13 ra30BOro ciosi (CBOW Ha pa3HBIX BBICOTAx), peibeda
MIOBEPXHOCTH (ropa, XOJM, PaBHUHA, OBpard, Oajiku, pa3jioMbl) U IIYOMHHOTO COAEpIKaHUs IJIaHEThl. DTOT
CIIOEHBIN “TIMPOT” €CTh MaTepHATM30BAHHOE O0BEANHEHNE CTPYKTYP, 00Iaal0INX Pa3HBIMH ITIOTHOCTSMH.

Kaxnoe coObITHE Ha IJIaHETe €CTh COYETaHUE CBA3EH: KOCMHYECKOe MpocTpaHcTBO — ConHIe — 3eMiist
(MaTepHanIbHBIH MUP). DTH CBA3M NPEACTABISIOT cOOOH HENpephIBHBIE CIIEKTPAJbHbIE TEYEHUS, B KOTOPBIX
yminoTHeHus: Bpemenu o6pasytor cdepouapt ComHua u  maHeT (9Hepretmueckuii  mmp).  Takue
COCTABJIAIONINE [JIAHEThl KaK KUBOTHBIE, paCTeHHs, KAMHHU U T. 1. (MarepHaJbHBIH MHUp) €CTh TO K€ caMoe
(HO pa3HOe MO KOHILEHTPAallMU BEIIECTBAa) COCTOSHHWE DHEPreTHYEeCKHX CIEKTpoB. Hampumep, moroaa

(MatepuanbHBIE MHp) — 3TO OOBEM DSHEPreTHYCCKHX COCTOSHHHA |eomaroreHHbIX M3mydeHui,
COOTBETCTBYIOIMX JHMAana30HaM pa3HbIX MAaTepUalbHBIX CpeJl TUIAHEThI, PACHpPENCIEHHBI 10 pPa3HBIM
BpeMeHaM Toma. OOmaka — 00BEM IKUAKOCTH, WCHAPUBIICHCS M3 Pa3IUYHBIX cped  (BOJOEMBI,

pPaCTHTENBHOCTh, II0YBA, PACTUTENBHBIA W >KHBOTHBI MHp, a Takxke oOmecTBo Jioxeii). Mcmapsemas
KHUJIKOCTH (MaTepHabHBIA MUP) MPEJICTABIISIET CO00M SHEPTrONH(POPMAIIHIO O TeX 00IaCTIX, U3 KOTOPBIX OHA
Berxommia. llorpebieHue TIOYBBI, BOJBI, PACTHUTECIBHOCTH, MHHEPAIBHBIX OOpa30BaHWM  SBISETCS
MOTPeOICHNEM SHEProMH(POPMALIMK BPEMEHH KaK OOMEH 4acToTamH. VHBIMH CIIOBaMH, SHEProo00OpoT B
[Ipupone ecTb pe3yapTar NEpeU3nydeHUs] MOTOKOB [eomaroreHHbIXx M3myueHul, pa3au4HbIX MO YacTOTaM.
DTO 3HAHWE W3HAYAIBHO 3aKPBITO JJII OCO3HAHUS BCEMHU Cpa3y H3-3a MEPEU3IIYUYCHHS B aypax Tell YHEPTHH
HpOCTpaHCTBa IposiéTa'’. ITO 03HAYAET, YTO BPEMS MACCOBOI0 OCO3HAHUS TOTO, YTO MMEHHO ['eonaroreHHpIe
Nznmyuennst GopMupyroT BCIO HAIly XU3HBb Ha TUTAHETE, eII€ He MPUILIO. 3aKPhITOCTh OT MPHHSATHS HOBOTO
3HAHUSA, B YACTHOCTH, TPOSIBIISIETCS CIETYIOMAM 00pa3oM: HEKOTOPBIE JIIOMN YTBEPIKAAIOT, YTO B MPUHITHIIC
Henb3s u3ydarb [eonarorenHble M3nyueHus, Tak Kak Mbl CaMHU SIBJIIEMCS MX COCTaBHOM yacTbto. Ha camom
JIeJie 3TO O3HAYaeT, YTO BBICKA3bIBAKOINUN MMOJ00HOC MHEHHE (OOBIYHO OYEHb PBhSHO) UYYBCTBYET ceOs
OTNIEIBHBIM WHIUBUIYYMOM, TMOTPYXEHHBIM B HEKOTOPYIO Cpedy, HO HE OIIymaeT ceds HEOTheMIIEMOI

17 Tockonbky OONBIIMHCTBO JIOAEH BocIpuHMMaeT [eonaroreHHbie M3mydeHus! kak BpeJOHOCHBIE BO3JCHCTBHS Ha
OopraHu3M (WK BOOOIIe OTPHIIAET WX CYIIECTBOBaHME), TO MOH00HOE MHEHHE (pe3yasTaT 0OMeHOB MH(pOpMAITHe)
SIBJISIETCSI B HACTOSILIIEE BPEMsI IPE00IaJatolIyM.



yacthio Exnnoro Llenoro. Oto MHeHHE (CIOBECHOE BBIPAXKCHUE MBICIH™) SBISETCS JOCTATOYHO PACXOXKUM.
C TOYKHM 3peHUs TpPENCTaBICHUH 00 HHEProoOMEHax MEXTy SHEPreTHYEeCKUM MHPOM M MaTepHaIbHBIM
MHPOM III000€ YTBEPKACHNE ECTh NEPEUITYyICHNE IOTYyICHHOH YeI0BeKOM HH(pOopMannH, OTHUIBTPOBAHHOE
€ro Mo3roM (TeJoM B Tejie). DT0 He MPOCTO MHEHHE YeNlOBEKa, a ero TBEpAast MO3ULUs (CHCTeMa TOHSITHI)
KaK pe3yibTarT (UIBTpalry €ro TeJaoM (depe3 MO3T) MOJydeHHOW mHdopManuu. B nanHoM ciydae Teno
YyeJoBeKa He Tepem3iaydaeT (MOCPEACTBOM ayphl) B OKpY)KaroIlee IPOCTPAHCTBO HHGPOPMAITHIO O
I'eomarorenupix 3mydeHnsIX Kak )KUBOTBOPSIIEH crite (mpeoOpa3yromieil co3HaHue, a BCIIE 3a HUM U TEJO)
sHeprun. TABY Bpemenu mnposBiseTcs B MaTepHalbHOM MHpPE B BHJE OTKa3a BOCIPHUHATH JAHHYIO
uHpopManmoO. B sHepreTMyeckoM MuHpe OSTO O3Ha4YaeT IIOJHOE HECOBIMAJCHHE I[BETHOCTU JIaHHOU
WHQOpPMAIIMA W UBETHOCTH ciymarens (uurarens). Ecmu Takux romell MHOro, TO TONOOHOE MHEHHE
(u3nmy4yeHune sHepronH(opManni) CTAHOBUTCS PacXxokuM. HarmoMunM, nH(OpMaIus o MOJOKUTETEHON POIIH
l'eonarorennpix M3mydeHuit npunuia K IJIOASM CPaBHUTEIHHO HEOABHO, IIOTOMY MBICIH 00 WX
CO3WIATeNIFHOW pONM emé He YCHend AaTh CBOMX IUIONOoB. OAHAKO CYHIECTBYIOT IFONW, HWMEIOIIHE
“Pagpemienne BpeMeHH” Ha HCIOJIB30BaHWE ITOTO 3HAHUS (HO WX MOKa MEHBUIMHCTBO). WX MbICIU* H
BBICKa3bIBaHUS Ha OTY TEMY CTaHYT B OyAYILEM YacTblo dHEpreTuyeckoro oobéma mianetsl. M 3ToT mpouecc
TIEPEen3ITyYeHHs] SHEPTHH ChITPaeT CBOIO POJb. BIIOCIENCTBHM B Pa3MYHBIX MECTaX ATO 3HAHHWE BHI30OBET
HOBOE MH()OPMAIMOHHOE OITOBEIICHNE JII0NIel, HO pa3InYHOE 10 3HAYMMOCTH W MaccoBocTH. Ha manHOM
srane UAET mpouecc “pazOpacbiBaHMs KaMHEH”, a coOMparh MX MPUAETCS YKE CICAYIOMIHUM MOKOJICHHSIM
monei. Bocrnpustre 1100 OoTpUIIaHME HOBOTO AJISl AAHHOTO 3Tama 3HaHMS HEMOCPEACTBEHHO CBS3aHO C
HAIpPaBICHHOCTHIO MBIIIJICHAS JIOe Ha KaXIOM KOHKPETHOM OTpe3ke BpeMeHH. Benp MbllmieHue
YeNloBeKa TAK)KE €CTh OJIMH U3 BUJIOB YHEPrOOOMEHOB C OKPYXKAIOIIHM I'e0IaTOreHHBIM MTPOCTPAHCTBOM.

CoOpITHs Ha mIaHeTe 3eMJIsd, B TOM YHCJI€, MBICIH JIIOEH, MOTYNHEHbI YCIOBUsIM cocTosiHus ConHua
1 MEXIUIAaHETHBIX cOcTOSHUH. [loaTOMY MBICIIE00pa3oBaHue (BO BCEX TOYKaX IIAHETHI) UMEET CBOM IMKII BO
BPEMEHH W TPOMCXOAUT TO €IWHUYHOE COBIAJCHHE MBICIEH (B pa3HBIX MecTax 3eMild), TO MaccOBOE
coBmajicHue (B OMpENENEHHBIX pailoHax 3emiu). VHTEHCHBHOCTh HYaCTOTHl COBMAJCHUU €CTh BpeMs
CyIIECTBOBaHUS OJHOIBETH MBICIEH Kak dHepruu | eomaTtoreHHsIx M3mydennii B ydacTke IpoéTa TIaHeTh
B lamaktuke. [lo moBomy mBETHOCTHM MEICIEH HEOOXOAMMO 3aMETUTH cienyromee. MpICHb (TOuHee,
MbIcieopma) He SBISETCS TENOM. JTo — siBlieHUWe [lpuponsl, OAMH W3 OMAana3oHOB [ eomaToreHHBIX
UN3snyuenuii, oTHOCAWMNCA K [WANA30HY uenoeeueckozo co3nanua. SBnenus llpuponsl, Kak u
MaTepHallbHBIe Tela, OONAfar0T DSHEPreTHYeCKHMH TeJaMH (aypamu), HO HX IUIOTHOCTH MEHbIIE, YeM
TUIOTHOCTH ayp MaTepuaibHBIX Tel. [loaToMy HEymMBHUTENBHO, YTO MBICIH OONaNaloT IBETHOCTHIO
(reHepanbHBIM BETOM). UeM OoJbllie COBNANAOT IBETHOCTH MBICTICH PasHbIX JIOAEH, TEM Jerde UM MOHSThH
npyr apyra. M1 HaoOopot: uem Oojiee KOHTPACTHBI IIBETA ayp TeJ JIIONCH, TeM TpyIHEee MM HaWTH OOmIuit
S3BIK, BIUIOTH /IO MOJTHOTO B3aMMHOIO HEMPUSATHS MBICIEH Apyr apyra. M aTo HemOHMMaHWE HE SBISETCS
YMBIIIEHHBIM: TIPOCTO YCIIOBHS MPOJETa IIIaHEThl B ['ajakTHKe TAaKOBBI, YTO ayphl TeN pa3HBIX JIIOAEH Ha
OTHOM U TOM JK€ y4YacTKe OKpPAIllMBAIOTCS B pas3HbIE IIBETa, B 3aBUCHMOCTH OT JHEPreTUKHA KOHKPETHBIX
moneii. B moHATHE sHepeemuxka dYenoBeKa BXOIAT HE TONBKO JOMHHHPYIOIIAs YacTOTa BHUOpAIMil aypbl
(TeHepaJIbHBIN I[BET), HO TaKKE €€ NIOMHOCMb U CKOPOCTb IHEP2OOOMEHOS.

[loBeneHue OTAEIBHBIX WHAWBUAYYMOB M OOIIECTB B LEJIOM €CTh COCTOSIHHUE TI'€OIMaTOreHHBIX
obmacreii. Bce coObITHS TIONCKUX IJIAHETHBIX OOMIECTB, B TOM YHCIIE M MBICIIN JIFOACH, TECHO BIUICTCHHI B
TUIOTHOE OOBEMHOE TTOJIOTHO COOBITHI SHEPreTHYECKOTO COCTOSHUS TUTAHETHI, T. €. TIOMYMHEHBI COCTOSHUIO
CosHIIa ¥ MEKIUTAHETHOTO MPOCTPAHCTBA, KOTOPBIE OMPEIENAIOTCS ycIoBUsAMH Iponéra B I'amaktuke. Bo
BpeMs MPOJIETa IUIaHETOH MUKPOTaJaKTUYeCKOro MyTH (IEpHOA Hallell HUBWIN3ALMH) B Pa3HBIX y4acTKax
TUTAHETAPHOTO TPOCTPAHCTBA (MaTepHAIBHBI MHpP) MPOUCXOMUT ‘3¢ ¢ekT Hacoca”, T. €. pa3HOYACTOTHOE
M3MEHEHHE T€0IaTOTeHHOTO MHOTOCIIOWHOTO cepouaa aypbl Tena IutaHeTsl. [lanee maér mepewnsmydeHue
(Marepuanm3anms) 3TOW DSHEpPrueill BhHIIEHA3BaHHOW cQepoil B BHJE PA3IMYHBIX MaTEPHANBHBIX TEI,
MOTPEOISIEMBIX Pa3IMYHBIMU CTPYKTYypaMHU TUIAaHETHI (Ta3, BOAA, I0YBA, PACTEHHSI, )KUBOTHEIE), B TOM YHCIIE,
JIIONIBMHU.

Ipsigymue w3MeHeHHWs Ha IUTaHeTe, OOYCIIOBJICHHBIE SHEPTETHUYCCKHM COCTOSHHUEM (LBETHOCTBHIO)
Oymymiero y4acTka €€ TaJakTHYeCKOro TpoJNETa, yXKe HauWHAIOT TPOSBIAThCS B OOIIECTBE B BHUJE
TIOSIBUBILIETOCS] MHTEPECA K TeONaroreHHbIM 30HaM M MX BIUSHHSIM Ha Jtoned. A mro0oe MHAWBUIYyaTbHOE
JEMCTBUE KaXJIOTO YelloBeKa (HAXOAMTCS M OH B Macce JIIONEH MM SBISIETCS OTLICTBHUKOM) €CTh TOJIBKO
OTpa)KCHHWE TOCTYMUBINEH HHEPruM, KOTOpas BO3BpaIlaeTCs JIIOOBIM CIOCOOOM, 3aJIOKEHHBIM B
3aKOHOMEPHOCTH COOBITHH TEePEYNCIEHHBIX JIONEH: MBIIUICHNE, TBM)KCHHUE TEeNa, MBICIH, IOCTYIKH,...
Kaxmoe Temno, B TOM 4ncie TeNO YeJI0BeKa, €CTh MPOABICHIE MHOTOMEPHOCTH. YCIIOBHO B Ka)IbIii MOMEHT
TEIO0 MOXKHO TpPENCTaBUTh B BUJE CEUYEHUS BHUXPEBOrO MOTOKa. Benp aypa Tema dvenmoBeka — 4YacTh
HETPEPBIBHOTO TIOTOKA TEUEHWH BpPEeMEH (PHEPreTHYecKUid MHp), YIUIOTHEHHBIM ydacTOK beckoHewHoCTH,



00pa30BaHHBIA COLIEAIIMMHCS BUXPEBBIMH MOTOKAMHU Pa3HbIX €€ y4acTKOB. Aypy Tejla 4ejJoBeKa MOXKHO
YCIIOBHO CPaBHHUTH C PEKOW B MaTepUalbHOM MHpPE, KOTOpasi B TO K€ BPeMs ABJISIETCS] HEPa3pbIBHOM 4acThIO
notokoB l'eonaroreHHbix M3nydenuii. [lockonbKy aypa Tena 4yeloBeKa — COCTaBHAs 4acTh ayphl Teja
TUTAaHETHI, OHA HENPEPbIBHO MUTAET (BUOPHpPYET), MyIbCUpPysd B CBOEM AMANa3oHe C aypod Tena IUIaHeTh
(T'eonarorennsiMu UznydyeHnusiMu), HO B 00ILIEM TOCTOSIHHOM TeueHHH BpemeHu.

B nmnocnennee Bpems y Jromeil BcE€ dYalle BO3HUKA€T YYBCTBO O€3BICXOJHOCTH, BBI3BAHHOE
3aBHCHMOCTBIO OT TEXHOJIIOTUIECKUX IUKIIOB YEJIOBEYECKOI ACSITEIHHOCTH, PeaTu3yeMoi B Pa3HbBIX cdepax.
VY nromeit MOSBISIETCS OLIYIIEHUE, YTO TEXHOIOTHYECKasl HAPaBJICHHOCTD HaIllel UBUIN3AMKA HEU30EKHO
BeET K YXYILICHHUIO XXH3HM JIIOACH, BBI3BAHHBIX MPOTPECCUPYIOLIUM 3arpsi3HEHUEM OKPYKAIOLICH Cpelbl.
OTO ourynieHne, MOCTOSHHO YBEIMYUBAIOIIEECS B T€OMETPHYECKOM IPOTPECCHH, TAKKE €CTh YCIOBHE
reONaToreHHbIX COCTOSHUM COOBITHI, B TOM 4YHCIle, yclioBue oOpa3oBaHusi Mbiciedl. OHO NPHBOIUT K
BUAOM3MEHEHHIO YEJIOBEUECKOTO Tejla U CHCTeMbl MbICIe00pa30BaHMi, TaK KaK YeJIOBEK HAYMHACT BHayale
MBICJIIEHHO MCKaTh BBIXOJ M3 CO3JaBIICHCS CUTyallud, HE Bepsl B e Oe3bicxomHocTh. HamomunmM, 3 3akoHa
Tepputopuii cneayet, 4To B onpeAeaEéHHOE BpeMsl OJHU BUIBI YYaCTKOB MPOCTPAHCTBA PACIIMPSIOT CBOIO
TeppuTopHio. Apyrue — cyxkaioT. Ilpu stom Ilpupoma mnepemaér mrofsM uepe3 CBOM KOMIIOHEHTHI
(MuHepanpl, BO30yX, BOLY, IIOYBY, PAacTUTEIbHOCTb, JXHBOTHBIX,...) YCJIOBHS IESITEIbHOCTH, KOTOpBIE
IPEACTAaBISIOT CO00H 3HepreTudeckrne OOMEHbI, HEBUIUMBIC JIIOABMH. [[€J10 B TOM, YTO IPUPOIHBIE CHUIIBI
TUTaHETHl O00NalaloT OXPAaHHOW JHEprueH, 3aKkIroYEHHON BO BCeX BHIAX MaTepuy Ha 1uiaHeTte. M ToT BHA,
KOTODBII BBILIEN 332 TPAHUIBI CBOCH TEPPUTOPUH, OYAET pa3pyuien uiu co6epuieHHo 6UOOUZMEHEN, YTOOBI
COXpaHUTh DHEPreTHYecKHil OalaHC OKpYXKAalollel ero Marepuyd MpOCTPAaHCTBA, KOTOpas cama
BHJIOM3MEHSETCS. DHepronoTpeOieHne-3Heproorjaya — BOT OCHOBHOe ycioBue Bcero B Ilpoctpanctse
Bpemenn gans  nmepemaud  MHQOpPMAnMOHHOTO OOMEHa MEXIy JIIOOBIMH BHIAMHU JHEPrOCHCTEM,
00eCreurBaloIIero MOCHeNyIONyl0 CHUCTEMY HUX BBDKHBAaHHUS, T. €. Ui mnponovkeHus JKusHM Kak
SHEProoOMEHOB MEXIy JIHEPreTHUYEeCKMM MHPOM M MaTepHalbHBIM MHPOM. OJTOW OXpaHHON BSHeEpruei
SBJISIETCSl TEOMaTOreHHOEe MPOCTPAHCTBO TUIaHETHl. PaHee ObUIO cka3aHO, YTO OXpaHHBIE (QYHKIUH KaXKHOH
CTPYKTYpBI JF000TO MacmTaba 3aKiIiovarTcs B TOM, YTOOBI TpeoOpa3oBarh (TPaHCPOPMHUPOBATH) OTY
CTPYKTYPY B COOTBETCTBHM C YCIOBHSMH HOBOIO Y4acTKa IajakThdeckoro mponéra miaaHersl. Ilostomy
IIpupona, u3MeHSOIIAsACS IOJ BO3ACHCTBHEM 4YENIOBEYECKOM [EeATENbHOCTH TEXHOI'€HHOTO XapakTepa,
CHUTHAJIM3UPYET Pa3MUHBIMU croco0amMM O HEOOXOIMMOCTH W3MEHEHHs e€ HampaBieHHOcTH. Ho kakum
00pazom chopMupoBaliach COBpPEMEHHAS HAITPABICHHOCTD YEIOBEUCCKON MEATEITHPHOCTH?

[loTpebnenne 1OYB, BOMBI, PACTUTENHHOCTH, MHHEPAIBHBIX OOpa30BaHWN ecTh moTpedieHne
sHepromHpopManuy BpeMeHd. Hampumep, ucmapseMmas XHIKOCTh (MaTepHalbHBI MHUp) TNPEACTaBISIET
co0oii sHepronH(opMaLuio (FHEPreTHYECKUH MUP) O TEX COOBITUAX, C KOTOPBIMH OHa OblIa cBsizaHa. Obnaka
(00BEM HCTTApEHHOM KUJIKOCTH M3 Pa3IMYHBIX CPell) TAKXKe HECYyT HHPOPMAIIHIO O COOBITHAX Ha IIaHETE U3
pasHbBIX cpel (BOTOEMOB, PaCTEHUM, TTOYB, KUBOTHBIX U PACTUTEILHOCTH, a TaKXKe U3 o0mecTa roneit). Bee
3TH CpeAbl MPEICTaBIAIOT COO0H MaTepHaIM30BaHHbIE COCTOSHUS Pa3InUHBIX AWAMa30HOB | e€omnaToreHHbIX
Wznydennit. Takum oOpa3oM, NJIaHETHbIE cpedbl W OHMOMOrMUYECKHE BHUIBIL, (PU3MUECKHE Tenaa KOTOPBIX
COCTOST U3 TUTAHETHBIX CPEl, PAZIUYAIOMCA MEHCOY COOOIl UL YACMOMAMU NEPeUIyUeHus COTHEUHO
Inepeuu. DTO U €CTh 3HaHWE 00 sHeproobopore B Ilpupome, HO mpelncTaBICHHOE 4Yepe3 3HAHUE O
I'eonarorennpix M3nyuenusax. J[aHHBIA IyTh HM3HAYaJIbHO 3aKpbIT JUIsl OCO3HAHMSI BCEMHU Cpasy H3-3a
NEePen3IyueHUsl B aypax Tel JIIOAeH SHepruu npocTpancTBa nponéra. [loka sta 3HEprust BOCHpUHUMAETCA
JIOABMU TAKUM O0Opa3oM, 4TO B MOHMMAaHWW MOAABIAIOLEero OompimHCcTBa [eonarorenHsle M3nmyuenns —
3TO HEraTHUBHBIE BO3ACHCTBHSA, OKa3bIBacMbIe Ha JIIOEH O0COOBIMH ydacTKaMH Ha MOBEPXHOCTH IJIAHETHl U
Mo HEW: IyCTOTaMH, pa3jioMaMH, IIepeceueHUsIMH JOpOor, IyTenpoBOAOB W T.m. Ha camom nere,
I'eomarorennrsie M3mydeHHUss — D5TO COCTOSHHE JHEPIreTHYECKOro (BKMBOTO) 00BEMaA ayphl Tema 3eMIIH.
Hesnanue ux BiausHUS Ha OMOJIOTMYECKOE M COLMAIBHOE PA3BUTHUS OTIEIBHOIO YEIOBEKa OTPaKaeT HE YblO-
TO ‘“37I0BPEOHYIO” AEATENBHOCTb, a HAIIAHO AEMOHCTPHPYET 3HEPreTHUECKOE COCTOSHHE NMPOCTPAaHCTBA
nponéra miaHeThl B [amakTuke, GopMupymoiiee co3HaHue Jitoned. JIyXoBHOE BOCIPHUITHE JIFOABMU CaMOM
cytu ['eomatoreHHpIx M3mydeHuil MOMOXXET HaAM OCO3HaTh, YTO Hamle (PU3NYECKOE TENO, COCTOsIIEee U3
IUIAHETHBIX Cpel, €CThb MaTepHaJU30BaHHOE COCTOSHUE pAa3IUYHBIX JHana3oHOB |eomaToreHHbIX
W3nydeHuil, NposBISIONIMXCA B MaTepHaIbHOM MUPE KakK BO3AYX, BOAA, MUHEpabL,... MBI IPOCTO MOKa HE
3HAeM, KaK MpeofoieBaTh Oapbepbl MEXAY IUIAHETHBIMH CPEAaMH, B OTIMYME OT JIIOHEH paHHHUX 3IOX,
CHOCOOHBIX Pa3roBapuBaTh HAMPAMYIO ¢ BO3AYXOM (TOMy4ars HH)OPMALIUIO OT BETPa), CIYCKaThCs O BOAY
0e3 BCAKHMX CHENMANbHBIX IPUCIOCOONEHHUH, OKAa3bIBaThCA B IIOA3EMHOM MHpE M OOINAThCA C €ro
obutarensmu. Bcé 310 neTanpHO M3IOKEHO B BOJIIEOHBIX PYCCKHX CKa3zkax, ObummHax (Pycckas OpummHa
“Canxo”), nosmax Ilymxuna (“Ckaska o MEPTBOM HapeBHE M ceMH OOraThlpsix”), ypaJbCKUX JIET€HAaX O
Xozsiike Mennoii 'opsl. CoBpeMEHHBIM JIFOISIM TPYIHO MPEICTaBUTH ce0€ BO3MOKHOCTH EPEXOI0B MEKIY



TUTAHETHBIMU CpPEaMH, TaK KaK OHU yTpaTHIHU cBs3b ¢ [Ipupomoir. OmHaKo M3 CKa3aHHOTO BBILIE CIEIYET,
YTO HaNpPaBICHHOCTh YEIIOBEYECKOTO CO3HAaHWS Ha KaXKIOM YYacTKe TaJaKTHYeCKOro MapiipyTa
ompenensercs crpykrypoir Bpemenn. Co3Hanme (dHEpreTHUECKHH MHpP) “eXeceKyHAHO  (GOpMHpYET H3
OKPYXaIOIMX IUIAHETHBIX CPeJI TEJIO YeIoBeKa. Tel0 COBPEMEHHOTO YeIOBEKa TAK)KE COCTOMT M3 IIaHETHBIX
Cpea, KOTopble B Hamle BpeMs (Y4acTOK MpoiéTa IJIaHeThl B [ ajakThke) W3MEHSIOTCS B COOTBETCTBHH C
ycroBusiMi mipon€ra. Oco3HaHWEe 3TOTO (pakTa MOXET CTarh IMEPBBIM IIaroM Ha MyTH TpaHChOpMAaIH
YeJI0BEYECKOTO TEeNa, YTO TIO3BOJIUT EMY CYIIECTBOBATh B M3MEHUBIIIEMCS] MHPE TUIAHETHI. A TIOKa YCTAHOBHM
NPUYMHBL, 10 KOTOPBIM COBPEMEHHBIM YeJOBeK oulymaeT ceds He uactbio [lpuponsl, a oOTAenbHBIM
WHMBHIYYMOM, JUIsl KOTOpOTo *kwuBast [Iprpona — TONBKO UCTOUHUK 0€3yepIKHOTO TIOTPEOIEHUS PECYPCOB.

[Tnanera Bmecte ¢ ComHIeM, IpoJieTasl M0 TaJlaKTHYeCKOMY MapIIpyTy, UMEeT AHana3oH COOBITHH.
Ocoboe MecTo B 3TOM [Mana3oHe OTBEIEHO TOProBie. B conuanbHOM NEsATeTbHOCTH TOPTOBIS POXKIAET
WCKYCCTBEHHBIE CpPEACTBa IOCTABKM W CpPEACTBa MPOU3BOACTBA. Jl0 3TOTO MPHHIMUI MPUPOIOOOMEHHBIX
CBs3ell HE HapyIIAJCS: BO3AYX, BOZAA, IOYBA, PACTUTENLHBIA MHp 00pa3oBaHBI €CTECTBEHHBIM TyTéMm. C
TMOSABJICHUEM TOPTOBJIM KaK COHI/IaJ'H)HOI‘/'I C(I)epbl ACATCIIBHOCTH YCJIOBCKA MPUHIUIT TUKIMYHOCTH 6ancha,
MOCTENEHHO MPOTrPECCUPYA, CTAJl HAPYIIAThCSA. DTO U CTaJl0 HAYaJIOM HapyLICHHS SKOJIOTHYECKOro OaaHca.
Bcé Ha muiaHere ecTh MposiBIEHHOE cocTosiHue [eomaroreHHbIX WM3mydeHuil, KOTOpBIE SIBISIIOTCS
MHOTOCJIOMHBIMH TIO CBOEH CTPYKType DHEproooMeHoB. M HapylIeHHE SKOJOTHYECKOTo OanaHca ecCTh
MarepuanbHOe MpOSBICHHWE J3TOW MHOTOCIOWHOCTH. VIMEHHO ycioBHEe mpeoOpa3oBaHHS TOPTOBBIX
B3aMMOOTHOLICHUI Bceraa MPUBOAUT K I'MOEIH YeOBEYECKHE COOOIIECTBA KaK COLMANbHBIE CTPYKTYPBI,
JOCTUTHINE CO3daHUA PA3HBIX BBICOKOTCXHHUYHBIX yCTpOfICTB, B TOM YHCJIC OpPYXHUA, NPUMCHIACMBIX IJIA
peuIi€HuA pa3HbIX 3aaad. I'nbensp camux JIIO)Z[Gﬁ, B YaCTHOCTH, HU3-3a YXYALICHUA 3J0pPOBbSA, BbBI3BAHHOI'O
HEOJaronpusITHBIM JUIS JIFOJCH COCTOSHHEM OKPY)KAloIIeld Cpeibl, B OCHOBHOM BbI3BaHA HAIMYHEM
MIPOU3BOJICTBEHHBIX OTXOJIOB, HAPYIIMBIIUX MPUPOAHBI 00MEH. DTOT KOMIUIEKC COOBITHI MaTepHalbHOTO
MHUpa OTPa)KaeT COCTOSIHAE JHEProoOMeHa (PHEPreTHYECKH MHUp), TaKk Kak BO BCEM M Be3lle OCHOBHBIM
ABJSIETCSl TPUPONHOE COCTOSHUE MaTepHH, BBIpaxkaiomiee 3akoH Tepputopuii* Kak —cJleacTBhe
SHEProOOMEHOB HEMATEPHUATHHOTO MUPA.

W3HaganpbHO  TOPTOBIS  TpEICTaBIsIa COOOH ONHO W3 TPHUPOAHBIX  SBICHUH, KOTOpOE
MaTepuann3oBajoch Ha y4acTke Mponéra miaHeThl B [anaktuke. B kadecTBe mprMepa MOXKHO MPUBECTH
JeTed, KOTopble, urpas, OOMEHMBAIOTCS Pa3HbBIMU TOBapaMH. Pa3BuTHE TOProBIM HOPOXKAAET pa3BUTHE
JOOBIX TBOPYECKUX COCTOSTHHN YEJIOBEYECKOTO MO3ra. JTO W MOAYEPKHBAET PHEPTETUKY MPOJIETA TUTAHETHI
Kak MeMOpaHy IByX 3epKalbHBIX MUPOB. CkazaHHoe TpeOyeT MoscCHeHHs. B mepBEIX MBYX TiaBax dTOW KHUTH
ObUIO TMOKa3aHO, YTO Tpouuioe W Oyayliee B KaXAbi MOMEHT BPEMEHH SIBISIOTCA 3€pPKaJbHBIMH
oroOpakeHusME Apyr Apyra. B pamkax O6mieit Teopun OTHOCUTENEHOCTH 3TU MUPBI MOTYT OBITh YCIIOBHO
MMpEeACTaBJICHLI B BUAC ABYX KOHYCOB, BpallarOIIUXCA B ITPOTHUBOIIOJIOXKHBIX HAIIpaBJICHHUAX. OcHoBaHuEM
KOHYCOB SIBJISIETCSl TpEXMeEpHast THIIEPIIOBEPXHOCTh — OONACTh CYIIECTBOBAHUS HYJIb-YAaCTHI: OHH 00IaaatoT
HYJIEBOH PENSTUBUCTCKOM Maccol W paclpOCTPAHSIOTCS MIHOBEHHO BJONb TPEXMEPHBIX TPACKTOPHUN
HYJIEBON AMUHBL. Bpemsi Ha MOBEPXHOCTH Ka)XI0TO M3 KOHYCOB TEUET B MIPOTHBOIOJIOKHBIX HAIIPABICHHUAX, &
Ha TUIEPIOBEPXHOCTH ocTaHaBinuBaeTcs. [lomaras oAMH U3 KOHYCOB KOHycom 0Oydyuiezo, a Ipyrol —
KOHyCcOM RpOuinNo2o, HAaXOIUM, 4TO TpEXMEpHas TMIIEPIOBEPXHOCTb €CTh NPOCTPAHCTBO HACHIOAULEZO:
BpeMsl (QHeprusi) OyAaymiero B KaXAblii MOMEHT MarepHalu3yeT HacTosdlee Ha TPEXMEPHOM
TUTIEPTIOBEPXHOCTH M CTAHOBUTCS BpeMeHeM (dHeprueit) mpommioro. Iporiece Tpancdopmarmu Oymymero B
NpPOILTOE MOXHO sl HaIMIAHOCTH CPaBHHUTH C BBIBOpauMBaHWeM Bpemenu mnomoOHo snente MéEOumyca.
Konycel Oymymero u mnpomnuioro, (Urypupyromme B COBPEMEHHOH TeOpeTHYECKOW (U3UKE, MOXKHO
paccMaTpruBaTh KaK CXEMaTU4YCCKUC I/I306pa)KeHI/I$I BUXPEBLIX O6pa3OBaHI/II71, CO3JaromunXx BCEC MaTCpUaJIbHBIC
cTpyKkTypbl. TakuM o0Opa3om, 3HaHHE O CIEKTPOLBETHBIX TEUCHHAX BPEMEH (PHEPreTHYeCKUd MUp)
MIPOSIBIISIETCSI, B YACTHOCTH, B HayKe O (PU3MKO-T€OMETPUYECKHX CBOMCTBaX MPOCTPaHCTBEHHO-BPEMEHHOTO
KOHTHHYyMa. [IpaBaa B Hell OTCYTCTBYET MOHSTHE “LIBET” KaK DHEPreTHYECKas XapakTEpUCTUKAa U BpeMs
UMeeT Bcero JIMIb ogHo u3MepeHue. Tem He menee OTO — mepBas cTyneHb k OeckoHeuHOH JlecTHuIE B
Heobo.

Pa3BuTHe TBOpUECKHUX COCTOSHUI YEIOBEUECKOTO MO3Ta OOYCIIOBICHO TEM, YTO KaXk[asi CeKyHa HeCET
nHpopManuo (PHEPrHI0) O OyayIeM COCTOSHWH YYacTKa TalakTudeckoro mponéra. Ilowemy Tax
npoucxoaut? Jleno B TOM, 4TO TOPTOBJIsl — OOWH M3 BHUAOB DHEPrOOOMEHOB MEXIY JIOABMH. B mmpokom
CMBICIIE 3TOTO CJI0BA TOPTOBIIS IOPOXKIAET PA3BUTHE JIIOOBIX TBOPUECKUX COCTOSHUH YETIOBEUYECKOT0 MO3Ta, a
e€ OTCyTCTBHE O3Ha4YaeT THOeNb JUId pa3BUTHS MO3ra 4eloBeKa. biaromaps ycTaHOBHBIIMMCS TOPTOBBIM
CBA34AM, JIIOOAW pa3HbIX CTpaH WU KOHTUHCHTOB 00OMEHUBAIOTCS MEXOY co00#1 HE TOJIILKO BCEBO3MOKHBIMH
TOBapaMH, HO TaKXE TEXHOJIOTHUSAMH, HAYYHBIMH OTKPBITHSAMH, TPOMBIIIJICHHEIMA W300pPETCHUSMU,
MpeaMeTaMu UCKyccTBa M MHoroe apyroe. OHH oforamaroT Apyr Apyra 3HAHWEM HOBBIX TEXHOJIOTHIA,



3HAKOMSITCSI C HAYYHBIMH OTKPBITUSMHU, C HCKYCCTBOM HAPOJIOB Pa3HBIX CTpaH. Bcé 310 pacmmpsieT nuamna3ox
CO3HAHMSA JIONIEH, YTO B CBOIO O4Yepeab NMPUBOAWT K HOBHIM OTKPHITHSM B pa3HbIX oOmacTsax. Bemp xaxkmas
cTpaHa 00JlalaeT CBOEH IBETHOCTHIO KaK COBOKYITHOCTH penbeda MECTHOCTH, PACTUTENBHOCTH, )KUBOTHBIX,
moneii. OOMeHbl 3Hepruei (uHpopMaIrei) MeXIy “pa3sHOIBETHRIMU COOOIIECTBAMU JIFOACH PACIIUPSET UX
JIMaIa3oH COo3HaHus. B cBs3u Kk mpuOmmkeHueM [ amakTuieckoro ydactka ¢ 0oJiee TUIOTHON SHEPTeTHKON Mbl
XKUBEM B MHUpE, YCKOPEHHO HM3MeHsromuMcs. Bemp 3a 1 cexyHnay Hama turaHeTta mposeraer 250 kM B
MTOCTOSIHHO YIUIOTHSOIIEHes cpene. [103ToMy W yXoAsST MHOTHE TPaTuIldU MPOILIOTO, TaK KaK CO3HAHUE
JIONEH OmpenersieTcss SHEPTrue MPOCTPAaHCTBAa OYIyIEro, KOTOpas MZHO8EHHO CTAHOBUTCS JHEpruci
nponutoro. YToObl MPUCIIOCOOUTHCS B TOW WM MHOM Mepe K M3MEHEHHMsSM BO BceX cdepax, HeoOXOomum
TBOPYECKUH MMOAXO0J, KO MHOTMM CTOpOHaM Haied ku3Hu. K coxkaneHuro, BMECTO TBOPUECKOTO MOAXOJa
JIFOIIA CTaparoTCs MPOCTO (POPMATILHO MCIIOJHATH CBOU OOSI3aHHOCTH, HE CUMTASACh C TEM, YTO MHP MEHSAETCS
HENPEpHIBHO. DTO 03HAYAET, YTO CKOPOCTh YHEPrOOOMEHOB HX ayp SBISETCS HEBHICOKOH, YTO HE TO3BOJISIET
WM aJIeKBaTHO PearupoBaTh Ha CUTHAIBI U3 OYIyIIero.

Pazpemenuss 1 TABY sHepreTHuecKkoro Mupa CO34al0T COOBITHS MaTrepHaibHOro Mupa. ToproBbie
OTHOILICHUS, TIOMUMO Pa3BUTHUS TBOPYCCKHUX COCTOSHHIA, CO3MaI0T KOM(OPTHBIC YCIOBHUS YIS BOILUIONICHUS
CBOMX WIeH B XHU3Hb. braromapss KOMObIOTEpaM, MBI MOXKEM O4Y€Hb OBICTPO TONTY4aTh WH(GOPMAIHIO U3
pasHBIX cdep JKM3HM, JIETKO el oOMeHmBaThCs. VIHTEpHET coenuHSeT MHOXKECTBO JIIOEH Ha Ppa3HBIX
KOHTHHEHTax. TONBKO ClIeyeT MOMHUTHh O TOM. YTO paboTa KOMITLIOTEPOB OCHOBAaHA Ha AJICKTPOMArHUTHOMN
SHEPTHH, KOTOpask TpeOyeT UCIOIh30BAHUS MMPUPOTHBIX pecypcoB (yronb, HedTh, ra3). A Henmpa IIaHeTHl He
SIBIITFOTCS] HEUCYEPIIAEMBIMHE, XOTSI YaCTHIHO BOCCTAHOBJICHHE PECYPCOB IIporcxomuT. [Ipupomnbie pecypcesl,
HCIIOJIb3YEMBIEC B BUJIE TOILINBA, CO3/Ial0T KOMGOPTHBIC YCIOBHSI TPOXKUBAHUS JIIOACH B CTPAHAX C XOJIOIHBIM
kimumaroM. OJHaKO co3laHue 3Toro koMdopra mMeeT CBOKO 00parHyr cTopoHY. OTXOHBI MPOU3BOICTBA
3arpsI3HSIOT TUIAHETHBIE cpenbl (BO3AYX, BONMY, TIOUYBEHHBIHN Cll0i). BeipyOKka nepeBreB emeé Oonee ycyryomser
00CTaHOBKY, TaK KaK CHIDKAeT KOJIMYECTBO KHUCJIOpoma B arMocdepe. B o0iem, IutaHeTHBIE CpPEIb
W3MEHSIIOTCSL TIOJT BIUSHUEM YEIOBCUCCKON JEATENBHOCTH, HO 3TO — HEU30EXKHBIA OSTam pa3BUTHUS
YeJIOBEYECTBA KaK “MO3rOBOM CHUCTEMBI”. Besl ero nesaTenbHOCTh NOAYMHEHA MO3TY, SIBISIFOLIEMYCS TEIOM B
Tene. Mo3r — 3TO KJIeTOYHasl Macca, BBITIOJHSIONMIAsT BEIHYKASHHBIN cOOp MH(pOPMAanuy I TaTbHEUIIEeTo
PYKOBOJICTBA TEJIOM B IpocTpaHcTBe. UenoBek mojyyaeT WHGOPMAIIMIO CHAa4alla uyepe3 TEeNO: MPOUCXOIUT
BUOpaIsi KOXKHOTO IMOKpPOBa (CaMoro OOJBIIOr0 NpUEMHUKA WH(POPMALMU) KAK eOUHO20 OamuuKa
nHpopMmanma. Ho 3areM MO3r OT(GUIBTPOBBIBAET MOCTYNHBITYI0O WH(GOPMAIMIO W OCTaBISET TOIBKO TY,
KOTOpasi B OCHOBHOM IIO3BOJIIET YEJIOBEKY OCO3HABAaTh OKPYKAIOIIEe MPOCTPAHCTBO MOCPEACTBOM TaKHX
OpraHOB YYBCTB KakK 3peHHe, 00OHSHUE, CIIYX, BKYC, ... MEKIy TeM, SAMHBIM JIATYUKOM SIBISETCS UMEHHO
KOXa, TaK KaK 4YeJOBEYECKOE TeJO0, KaKk M Tella JPYruX OMOJOrMYEeCKUX BHUIOB, IPEICTaBIACT CcOOO
accoLMaIio MHUKpPOOOB, a MHKpOO — 3To dyactota Bpemenn ConHmna (nuama3oH lenmomaroreHHBIX
Wznydenuii), mMarepualn3oBaHHas B 4YacTOT€ BpPEMEHHM 3eMJIM B MHKporeno. Hrak, MHUKpoO — 3TO
MaTepHalli30BaHHAs COJHEYHasl CYIIHOCTh, U CO3HAaHHWE MHKpPOOa CYIIECTBEHHO OTIMYAETCS OT CO3HAHUS
yenoBeka (nuama3oHa leomaroreHHbIx M3mydenuit — wactu amamazoHa Comnia). Hampumep, kaxkmbrid
MHUKpOO ‘‘3HaeT” CBOIO 3ajady M 3aJa4d JAPYTHX MHKpPOOOB, TaKk Kak Kaxjaas ‘“‘sueiika’ (OTICIbHBIN
MHUKpoOpranusM) ¢paxrana “MuKpoO” 0CO3HAET CBOE EMUHCTBO C IPYTUMH STYeHKaMH (MUKPOOPraHU3MaMH)
B ominure OoT YemoBeka, KOTOPHI BOCIPHUHUMAET Ce0S KaK JUYHOCTh, OTMENBHYIO OT JPYTUX JIIOACH |
B0ooOIIe OT Bcero Mupa, B TOM YHCJIE W OT IUTAHETHI, KJIETOYKOW KOTOpO# OH sBisgercs. Ha camom nere,
YenoseuectBo — 310 Ppakran “UenoseuecTBo”, u Kaxaas ero ¢gparment — Yenosek. U YenoseuecTBo
UMEET CBOK 3aJjadyy — OCBOCHHE CHaudaja OJIDKHEro, a 3aTeM JAllbHETO U CBEPXJAIbHEr0 KOCMHYECKOTO
MPOCTPAHCTBA, Kak 3To ObUIO mpezackazano K.J. [{nomkoBCKuM.

HpeBo (®pakran) “YemoBedecTBO” BRIHYKICHHO TIPOPACTACT U3 INIAHETHBIX CPE, TIIE A0 HETABHETO
BPEMEHH TaK KOM(OPTHO YYBCTBOBAIU ceOsl pa3iuyHble OMOJOTHYECKHUE BUBI, U OyIEeT MPOA0IDKATh PacTH
CHayalla B COJIHEYHBIX, & 3aT€M WM B TaJaKTHUECKUX CpelaX. BRIHYKIEHHOCTh MpOopacTaHusi o0ycloBiIeHA

TeM, uTo (paktan “UenmoBeuecTBO” — HeoTheMJeMas 4acTh ((pparmMeHT) dpakrana “Beenennas”, koTopas,
KaK M BCAKasg MaTepualibHas CTPYKTYpa, MOJUMHSAETCS ONMpENeEHHBIM pUTMaM: “BIoxX —“BeII0X . Kaxkaprit
“BHOX” — 3TO CKaTtue BpeMeHu BceeneHHoM, a Kaxaplid “BeloX” — ero pacmupenue. Kaxnas Bcenennas

€CTh MaTepualn30BaHHas (opMa CHEKTPOIBETHBIX TEUEHHWH BpPEMEH BCEIEHCKOTO uama3oHa. VMeHHO
“kakaas”’, TaK Kak paxran — 3TO MHOKECTBO BO MHOXKECTBE. JTO 03HadaeT, yto dpakran “Beenennas” —
3TO MHOXECTBO S4€eK (OTICNBHBIX BCEIICHHBIX), KaxkJaas W3 KOTOPHIX B DHEPreTUYECKOM MHUPE €CTh
CXOXKJIEHHE CeMHU IBETOB (BpeMEH). Putmbl “mbixanus BcelleHHOI” MHOTOKpAaTHO IEPEOTPAKAIOTCS B
rajakTuKax, 3BE3Max, IaHeTaX, pUTMax OMOJOTHYCCKUX BUIOB, B TOM 4Hucie, oaei. Kaxmoe oTpakenne
€CTh BOCIPOM3BEICHUE CTPYKTYpod ((hparMeHTOM (Qpakrana, KOTOPBI Takke €CThb (pakTaia) B CBOEM
JTMaIa30He PUTMOB CTPYKTYPBI, YaCThEO KOTOPOIl OHA SIBIISETCS.



A moxa YenoBek, BEAOMBIM MO3roM, mepeMeriaeTcsi B TpEXMepHOM IpocTpaHcTBe. Teno Yenoseka,
KaK ¥ KKIBIH ero parMeHT, ecTh CBEPHYyTass BceneHHas co BCeMHU TalaKTHKaMU, 3BE3aMU, IIAaHETaMH. ..,
oTpaxx€HHas Kak B Tenme YenmoBeka, Tak W B KaxaoM ero ¢parmente. Ho UYemoBek oco3Ha€T nwIb
HUYTOXKHYIO JIOJII0 BCETO, U3 YEro OH COCTOUT. DHEPreTHUUECKUI MHP 3aKpPBHIT AJISi CO3HAHUS COBPEMEHHOTO
YenoBeka, U MEIIAIOT MYy YBUAETh ‘‘HEBUIUMOE” W YCIBIIIATh “‘HECIBINIMMOE” €r0 COOCTBEHHBIC MBICIHU*,
UenoBek HE CIBIITUT MBICTICH APYrux JIOACH W MPOYUX OOMTATeNel IUTaHETHI, T. €. HEe CIIOCOOCH 00ImaThCs
TeJeNaTHIeCKy (3a HEKOTOPHIMHU HCKITIOUCHUsAMH). Jlpyrue OHOIOrHYecKue BUABI — PACTCHMUSI, )KUBOTHBIC,
MUKPOPTaHU3MBbI — OOIIAIOTCST MEXAY COOOMW TenenaTmyeckd W ocosHaroT cBoé EmmnctBo. Ho ycioBue
“3akpbITocTH” YenoBeka — 3TO yCJIOBHUE MPONETa MJIAHETHl B [anakTuke Ha JaHHOM 3Tare 3Bomonuu. Ha
CIENYIONMIEM yYacTKe TajJaKTHYECKOrO MPOJIETa JIONA OCO3HAIOT ceOsi eIUHBIM JKMBBIM OPTaHU3MOM, UTO
MO3BOJIUT UM 00IIaThCs Tehenarnuecku. Oco3Hanue ceds QpakTaIbHON CTPYKTYPOH, T. €. CAUHBIM IICJIbIM,
MTO3BOJIUT JIIONISIM PELINTh 3a/lady MepeMenieHns Bo BpeMeHu. Ho mms Toro, 4ToObI B CBOE BpeMs BBIPOCIIO
HpeBo bynymero UenosedecTBa, He0OX0AMMO, YTOOBI ceMeHa bymyrero ObUTM TIOCaXEHBI B MTOYBY HMEHHO
ceiyac: Beb UM HAJO0 €I MPOPACTH, MPEKIE YeM MOSBSITCS IUIOABL. DTO U €CTh MOCIEAOBATEIHHOCTD
cOOBITHI Ha IUIaHETEe, BhI3BAaHHAS JIBMKCHUEM TuiaHeThl B ['anakruke. Ml MMEHHO ceifuac, nepe] BXOXKICHUEM
IUIAHETHl B TAJIAKTUYECKUI CEKTOpP, SHEPIeTHKAa KOTOPOrO CYIIECTBEHHO OTIMYAETCS OT TOM, B KOTOPOU MBI
JTIOBOJIBHO OJIaroIioyqHO CYIIECTBOBAJIM B TEYEHHUE JOJITOTO BPEMEHH, HY)KHO MTOCTApaTbCs OCMBICIHUTD CYTh
MIPOUCXOSIIIETO.

YenoBek OIIECHUBAET MEPY OMACHOCTH MOCPEACTBOM MO3ra: OH MPUHUMACT pEUICHUE B 3aBUCUMOCTHU OT
KOHKpPETHOW WH(GOpMAIUW: YCIBIIIan 00 OMacHOCTH, YBHJAEN NpHU3HAKKA HAJABUTAIOMICHCS KaTacTpodwl,
MMOYYBCTBOBAJI 3allaX rapyd OT HPUOIMKEHHUS OrHs U T. 1. DAKTUYECKH YEIOBEK KaK OHOJOTMYECKHU BHJ
SIBIISIETCS ‘MO3TOBOIM CHUCTEMOH”, T. €. €ro MPEJICTaBICHUS 00 OKPYXKAroIlleM MHpPE B OCHOBHOM CBSI3aHBI C
“moKa3aHusAMU’ OPraHOB UYBCTB, YIPaBIsAEMBIX MO3roM. JKWBOTHBII MHUp BBICTyMaeT Ooiee OBICTPO
pearupyronmM HHANKATOPOM CTPEMHUTEIBHO W3MCHSIONIMXCS YCIOBUHM, dYeM Ooiiee MeEIJICHHBIC
PacTUTENBHOCTh M MHUHEPAJBI. J[€JI0 B TOM, YTO >KUBOTHBIC BOCIPUHUMAIOT MH(OPMAIUIO (SHEPTHIO) HE
TOJIFKO MO3TOM, HO U BCEM TeJOM. BCTIOMHMM, Kak KHBOTHBIE 3apaHee YyBCTBYIOT MPUOIIKEHHUE PA3IAIHBIX
KaTacTpoPHUECKUX SBICHUNA — 3eMIICTPSCEHUH, N3BEP)KEHNI BYJIKaHOB, IIyHaMH, JIECHBIE TTOXKapHI ... Emé
JI0 Hauaja KaTtacTpo(bl )KUBOTHBIC SIBHO BBIPAXKAIOT MPU3HAKK OCCIIOKONCTBA, a 3aTeM MOKHJAIOT OMACHYIO
TeppuTopHio. Tak MOCTyHarOT HE TONBKO JWKHE, HO M TE JOMAIIHUE >KUBOTHBIC, KOTOPbIE HE OBLIN
TIPUBSI3aHBI WK 3aIIePTHI B MOMEMIEHNH. MOXKHO CKa3aTh, 9TO HHPOPMALIKS O COCTOSTHIH OKPY)KAIOIIUX CPeT
BOCIIPUHUMAETCSI BCEM OPTraHW3MOM KHBOTHOTO, B TOM YHCIJIe, MO3roM. B ciydae mnpuOmmkaromeiics
OMAacCHOCTH UBOTHOE MHTYUTHUBHO HILET BBIXOJ U3 MOJIOKEHUS, U MO3T MPU 3TOM UTPacT BTOPOCTEICHHYIO
poib. [ToMrMO TOTO, YTO KHUBOTHBIE BOCIPUHUMAIOT MH(OPMAIIMIO Cpa3y BCEM TEJIOM, OHHM TAaK)Xe CIIOCOOHBI
0o0ImaThCsl  TENCMMaTUIeCKH, 4YTO JaéT WM BO3MOXKHOCTH IIOCHUIATh TENCHMATHUECKHE CHTHAIBI O
HajBuraronielcss onacHoctd. OTCYTCTBHE TOPTOBIM Kak OOMEHa MaTepHalbHOH HMH(pOpMalueid rmOenbHO
JUISL pa3BUTHSI YEJIOBEYECKOIO MO3ra, TO HE Ui MO3ra XUBOTHOrO. Benp XKMBOTHOE cpa3y BCEM TEJIOM
BOCIPUHUMAeT WH(OPMAIMIO W3 SHEPreTHYECKOro MHpa, KOTOpas IMOCTYHaeT K HEMY B COOTBETCTBUHU C
SHEPTEeTUYECKUM COCTOSTHHEM ayphl €ro Tejla B JIaHHOM MECTe B JaHHBIA MOMEHT BpemeHH. [losTomy
JKUBOTHOE JICHCTBYET MHTYUTHUBHO B COOTBETCTBHH C XapaKTEPOM MOJIYYCHHON WH(poOpMaiuu. A 4elIOoBeK,
TaK)Ke WM3HAYAIbHO TONXYYHMBIIUN WH(GOPMAIMIO BCEM KOXKHBIM TIOKPOBOM, JEMCTBYeT B COOTBETCTBHH C
yKa3aHUSIMH MO3Ta, T. €. UCIONb3yeT OT(GhUIBTPOBaHHYIO dHEepruro. CymecTByeT 0Opa3HOe BBIPAKEHHE —
“koxkelt uyt0”. OHO O3HAYaeT, YTO B KPUTHUECKUE MOMEHTHI HEKOTOPHIE JIFOAHM HAMPSMYIO BXOAST B KOHTAKT C
['eonarorenupiMu M31ydeHus MU — AMANa30HOM CIEKTPOLIBETHBIX TEUEHUN BPEMEH SHEPTeTUYECKOTO MUPA.
[TosTOMYy YenoOBeKy I Pa3BUTHS MO3Ta MOCTOSHHO HEOOXOAWMBI HOBBIC 3HAHWS O MaTEpHaLHOM MHPE,
paciupsiromue chepy ero npeacTaBiIeHUl, T. €. [1Uamna3oH cBoero cosHanus. OHaKo cyab0a KMBOTHBIX Ha
TUTAHETEe TparmyHa, HECMOTPS HAa MX TEJICAaTUYECKUE CIIOCOOHOCTH, TaK KaK JMANa30H UX CO3HAHUS HIDKE
YEeJIOBEUYECKOTO, SIBISIIOLIETOCsl BBICHIMM Juana3oHoM leomaroreHHbix MzmyueHuit. IlosToMy >KUBOTHBIE
MPUKOBAaHBI K IUIAHETe, M €CIU YCJIOBHS KU3HM HAa HEH KapAWHAIBHO W3MEHSTCS, ITONaBIISIONICe
OOJIBIIMHCTBO M3 HHUX HE CMOXET K HHUM MPHCIOCOOUTHhCS. B omIMyMe OT KMBOTHBIX, 4YEJIOBEK KakK
Omonornueckuit BUA CIOCOOEH K TpaHCHOpManusM, TaKk Kak BBICIIMH AWama3oH BHOpairuii aypel Tena
YyelloBeka NMPUMBIKAET K HU3IIeMy auamna3oHy BuOpanuii aypsl Tenma Coxama. CormacHo [{nomkoBckomy,
“UemoBe4eCTBO HE OCTAHETCS BEYHO Ha 3eMJie, HO, B IIOTOHE 3a CBETOM M MPOCTPAHCTBOM, CHayayia POOKO
MPOHUKHET 3a Mpeieibl aTMOC(Ephl, a 3aTeM 3aBOIOET BCE OKOJIIOCOIHEYHOE IMpocTpancTBo”. Iloyemy 3T0
BO3MOXHO?

Coznanne 4enmoBeka — BepxXHUI nuama3oH [eomarorennsix M3mydenui, T. . HamOomee OMU3KHMNA K
HuslmieMy nuanazonHy l[enmnonarorennnix WM3mydenuil. @usnueckoe TenO YENOBEKa €CTh CIOXKHO
OpraHHM30BaHHAsl KOJIOHHS MUKPOOOB, SIBISIFOTCS COJNHEYHBIMH CYIIHOCTSIMH, MaTE€pPHaU30BAHHBIMH B



36eMHBIX YacTOTaX. A MHUKpPOOHBI MHpP BHUAWT, CIBIIINT, YYBCTBYeT uepe3 CBOE Teno. UeM cioxHee
MUKpOOHOe oOpa3zoBaHHe (KJIETOYHAs Macca), TeM CIIOKHee BHABI BBITYKIOCTEH W BMAJWH Ha Teie
OHMOIOrMYeCcKOTO BUA M TEM CIOXKHEE WX 3aJa9d — YepBs, 3MEH, IITHUIIBI, YeJIOBEeKa. 3a/iada 4elloBeKa —
TpaHchopMHpOBaTh CBOE Telno TakuM obpa3oMm, utoObl [peBo UYenoseuectBa bymymero pocio u
Pa3BUBAJIOCH B COOTBETCTBHH C YCJIOBHUSMH Ha IUIaHETE, KOTOphle chopmupyeT mnpeobpaxénHoe ComHue.
“Homoe” ComHIle co3macT HOBBIE YCJIOBHS Ha IUTaHETe, M CBOMCTBa Tela YenoBeka bymymiero o4eBHIHO
OyayTt naeiMu. Ho amst Toro 4ToOBI He MpepBaiack HATH, CBsA3bIBaromas [Iponuioe ¢ bynymuMm, Heodxoaumo
OCO3HATh T€ CBA3H, KOTOPBIE MOTYT MOCIYXHUTh OMOPOM U1 CO3HAHUS UYEJIOBEKA, KHUBYILETO HA CTHIKE ABYX
KOCMHMYECKUX 3MO0X. DTU CBSI3M MOXKHO HAINISJIHEE BCETO MPOCIEAUTH, pacCMaTpHUBas MaTepHAIBEHOE TEJIO
YyeJloBeKa KaK CTPYKTYPY, COCTOSIIYIO M3 IUIAHETHBIX CpPEel: ra3a, BOonbl, TBEPAOro BemiecTBa. CONHEUHBIH
CBET KKAYIO YCIOBHYIO CEKYHIy OCBelaeT armocdepy ruiaHeTel. A cama arMocdepa — 3TO MPeAbL Ty
(o 9TOW CeKyHIIbI) MHOKECTBEHHBIH 00BEM CEKYyHI KaK OeCUMCIIEHHBIX Bapualllii CHHTe3a cBeTa (Tas3bl,
JKUIKOCTH, PAaCTUTEIIFHOCTh, MUHEpajbl). B 3Ty yCIOBHYIO CEKyHIy MPOUCXOIUT OIXHOMOMEHTHBIA BUI
BapHalluii cHUHTe3a cBeTa (Ta3a, JKUIKOCTH, pAaCTUTENbHOCTH, MHHEpanoB, ...), T. €. MPOUCXOAUT
eXECEeKyHIHasl Marepuaiu3anus IUIaHeThl B “‘CONHEYHBIX JAJOHAX BMECT€ CO BCEM €€ OIepPKUMBIM
(oburarensamu). Temo demoBeka €CTh MHOXKECTBO Pa3pO3HEHHBIX ()PArMEHTOB UY)KHX COOBITHH, KOTOPBIMHU
SIBIITFOTCS CBET, Ta3, JKUIKOCTh, MUHEPATBHBIN, PACTUTEILHBIA U XKUBOTHBINA MUD, TIonH. DOPMBI COOBITHI —
9TO MoTpeOJieHne cpel, COUMaibHble CBS3M U T. . CBET €XKeCeKyHIHO HachIIaeT Bce cpenbl (Trasbl,
JKUJIKOCTH, MUHEpaJIbHBIN, paCTUTEILHBIN U KUBOTHBIM MUp). MaTepuanu3anus cBeTa o0pasyeT CIOH ra3os,
KOTOpBIE TIOJT BO3ACWCTBHEM CBETa OOpPa3yrOT pa3UYHbIE XUMHYECKHE cOoeAnHEHHUs. Bo3myx ecTtb cMech
pasTUYHBIX Ta30B. B pasHoe Bpemsi MPOMOPIIMH MEXAY PasTUIHBIMA Ta3aMH OBIBAIOT PA3IMIHBIMH B
3aBUCHUMOCTH OT COCTOSHHS TaJaKTHUYECKHUX Cpell, CKBO3b KOTOpBIE JIETHT IulaHeTa BMecTe ¢ ConHIEM.
ConHeuHBIH cBEeT — pe3ynbTar Marepuanu3anui COJHIIEM Pa3HOIUIOTHBIX TallaKTHYECKHX cpea. A caMu
TaJIAKTUYECKUE CPEIbl ONPEIEIISIIOTCS YCIOBUAMH ITpoaéTra Miteqnoro ITyTu B MeXranakTH4eCKUX cpefax ...
Orcrona sICHO, YTO YCJOBHA KM3HHM YeJIOBeKa Ha IUIaHETe OMNpeAessioTcs ycioBusAMH npoiéra ConHia B
lamaktuke. Mbpl He MOXeM U3MeHHTH JBWKeHHe CoIlHIa, HO MOXEM OCO3HATh IPOUCXOJIee |
MIPHUCIIOCOOUTHCS K BOZHUKAIOIINM HOBBIM YCJIIOBHSM Ha IJIAHETE.

Urak, co Bpemenem ®paxran “UenoBedecTBO” MpOpacTET CHadaja B OKOJIOCOTHEUHBIE, a 3aTe€M B
rajaktnyeckue cpeapl. Ho Beap 10 3TOro BpeMeHHM Hago emé AOKUTh. MexIay TeM, 3KoJorudeckas
0o0CTaHOBKAa Ha IUIaHETe yXyamraerca B mporpeccuu. OmHON W3 NMPHUYWH 3TOTO SIBISIETCS YeJIOBeYeCcKas
JIeSITeNIbHOCTh, HAIMPSIMYIO CBsI3aHHAas C TOPTOBIEH B COBPEMEHHOM CMbIcie. BHauane Toproeis Oblia
MPUPOAHBIM siBIeHHEM. COITacHO BBIBOJAM apXEOJIOroB, YCIOBHUS Pa3BUTHUS MPUPOABI HalleH IUIAHETHI, a ¢
HE W TNEepBOOBITHOIO YEIOBEYECKOTO OOILECTBAa, B IIYyOOKOH OPEBHOCTH MNPHUBEIM K HEOOXOAMMOCTU
NpUMEHEHUsI (depe3 OCO3HAHWE) MOJPYYHBIX CPEACTB (MPHCIOCOOICHUI). DT cpeicTBa 0a3upyroTcs Ha
NPUPOIHBIX IO opMe Marepuanax (KpeMHUEBBIE HOXH, TOMIOPHI, APEBKO KOIbSI U3 BETOK JAEPEBHEB H T. 11.).
B »TOT mepwom poxmanuch BUABI COIMAIFHOTO OOMEHAa KaK OCO3HAaHHWE CBOETO TEPPUTOPHAIBLHOTO
MPEBOCXOJICTBA B YEM-IIMOO — TMPOU3BOACTBO OpyAHMU Tpyaa, oxexasl u T. m. Jns [lpupomsr kak obmiero
00béMa mHpOpMaMK 3TO OBUIO HOBOE MO (popMe OTHOIICHWH (B JAHHOM YYacTKe ABIKCHUS IUTAHETHI B
lamakTuke) cOCTOSHME CBSi3eil — HayalbHBIE TOPrOBbIE OTHOILIEHHS B MEpBOOBITHOM oOmiecTBe. Jlamee
TOPTOBIIS TTOPOXKAANIa M pa3BHBaJia CPEACTBA JOCTAaBKH, MTPOMU3BOJICTBO TOBAPOB, MEPEPAOOTKY HCKOMAEMBIX
MpUPOAHBIX MarepraioB. C Hadama mepepabdOTKH CHIPHEBBIX PECYpPCOB KaK yYacTKa TAJIAKTHYECKOTO IyTH
co3Janach NpUpoAHas 001acTh, BRIPAKEHHAS YEeTIOBEUECKOH e TEIbHOCTBIO (BUABI IPOU3BOICTBA), & TAKKE
OCO3HaHHME JIOABMHU CBOEH o0ImHOCTH ¢ [Ipuponoit B MarepuaibHOM MHpe. 3arpsa3HeHUE MJIaHeThl OTXOAaMHU
IMPOU3BOACTBA TAKXE BbI3BAHO TaJIaKTUYCCKUM BJIIMAHUEM. B OHEPIreTUYECKOM MHUPE BCE BUIBI
3HepFOO6MeHOB OTUX CO6BITI/II>1 MaT€pruaJIbHOTO MHpa COCTABJIAIOT IIYJIbCAllMKW Pa3JInYHbIX YaCTOT, €
CKOpPOCTh U IUIOTHOCTh BpeMeHM eCThb COCTOSHHE CIEKTpalbHbIX TeueHuil beckoneunoctu. Ho u3 artoro
BOBCE HE CJIEJIYET, YTO YTO HE CTOMT HUYETO NPEANPHUHIMATh B CMBICIIE BOCCTAHOBIICHHSI TPUPOIHBIX (hopM U
OYUIICHHUA IIAaHETHBIX CPCI. I/IH(bOpMa]_[I/Iﬂ (6] HpI/IGHI/I)KeHI/ISI raJJaKTU4€CKOro y4dacTKa HpOJIéTa C HHBbIMHU
CBOWCTBaMH, Ye€M MPUBBIYHBIC HAM, €CTh XOPOIIMH apryMEHT B IOJIb3Yy TOTO, YTOOBI 3aHATHCS PUBEACHUEM
B MOPSJIOK MecTa MpokuBaHUs YenoBedecTBa. Beap JMOmsIM HY)XKHO BpeMs ISl OCYIIECTBICHHS JIEHCTBHIA,
pE3yNBTaThl KOTOPBIX TOCTY)XaT Ui JIIofed OyAyInero poCTKamMH ‘‘HOBOTO’, KOTOPOMY CYXKICHO
peann3oBaTbcd Ha HOBOM YYacTKE HAIEro rajJakTHdeckoro mapuipyra.. Kpome Toro, ciemyromui sTar
JKU3HH JIIOIEH Ha IUIaHeTe TpeOyeT MOBBIMICHHS DHEPreTHUYECKOrO YPOBHS JIIONEH. A I HyXKHa Hpexne
BCET0 Bepa B BO3MOXKHOCTH TpaHC(HOpMAINH TeJa YeI0BeKa, KOTOopas JacT eMy BO3MOXKHOCTH CYIIIECTBOBAThH
B UBMCHUBIIEMCA MHUPE.



§5. Oneparopnl OHOTOKALIUM — COBpeMeHHbIe ucciienaoBareau I'eonarorenubix U3nyvenmii

[TonsaTne “reomaroreHHBIC 00JACTH* MPOSBHIIOCH OTHOCHTEIHLHO HEIABHO, BO BTOPOM ITOJIOBHHE
npouuioro Beka. OCO3HaHHUE €T0 POJHU, MOKAa OTACIBHBIMU JIIOABMHU, CTATI0 “pacTH’ B YCKOPCHHOM PEXHUME
BpeMEHH. JTO TOBOPUT O TOM, 4YTO NpHUILIa Mopa s Oosiee TITyOOKOro MOHWMAaHUSI MPOLIECCOB,
(hopMHUPYIOMHX BCIO HAITY JKW3HB: BEIb J0 CHX IOp “TEOMmaToreHHbIe 00JacTH’’ BOCIIPUHUMAIOTCS MaccaMH
Jofiell KaKk HEKOTOphle O0COOBIe MecTa Ha IUIaHeTe, BIHSIONMKME Ha WX CaMO4YyBCTBHE W 370poBbe. Ho
COBOKYITHOCTh M3MEHEHUH Ha IJIaHETe, HApacTaloIIMX B YCKOPSIOIIEMCS TEMIIE, 3aCTaBIIOT 33{yMaThCsl O
HECITY4alHOCTH TOAOOHBIX coObITHH. KoHewHO, mporpeccupymoinee 3arpsS3HEHHE OKPYKAIONIMX Cpell,
MOBCEMeCTHasT BBIPYOKa JIECOB, 3acTpoiika IUIomaneld, paHee MOKPBITBIX PaCTUTENBHOCThIO, W T. .
HampsSMYyIO CBSI3aHBl C YEJIOBEYECKOM JeATeNbHOCThIO. OIHAKO HEBO3MOXHO OOBACHUTH TOJBKO
YeIIOBeUeCKUM (haKTOPOM pe3KHe H3MEHEHHs KIMMara, MOIIHBIE JIECHBIE IMOXKapbl BO MHOTHUX YacTAX
TUTAHETHI, CEpUU OYEHb CHIIBHBIX YparaHoB, BO3HMKHOBEHHE CMepUei B MeCTax, IJle¢ HX paHbIIe He
HaOMI0AI0Ch, TassHAE TOPHBIX JIGAHUKOB M MATEPUKOBBIX JIBJIOB B MPUIOIAPHBIX 00JACTIX IJIAHETHL,...
BbricTpo yckopsromuiics TeMI 3TUX H3MEHEHHH CBUIETEILCTBYET O TOM, YTO HETaTUBHBIE JUIS JKU3HU
COBPEMEHHOTO YeJIOBEKa MPOIECCH OOYCIOBIEHBI TIOOATFHBIMA M3MEHEHUSIMH KOCMHUYECKOTO MacIiTada.
IToxa MBI cTOMM JIHIITE HA TIOPOTE TPSIYINETO, 32 KOTOPBIM HAc XKAYT OoibIme mepeMeHsl. [ oco3Hanus
MIPOUCXOASIIET0 BHUMATENBHO TOCMOTPUM Ha 3eMJII0 Kak Ha HeoThemieMyro uyactuny Kocmoca,
MOAYMHSAIOUIYIOCS ero nepronam. Y Torna craHeT MOHSATHO, YTO BCE COOBITHSI HA TUIAHETE, B TOM YHUCIIE, POCT
KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX M3MEHEHHH BO MHOTHX c]epax YeIOBEYECKOH >XU3HHU, O00yCIIOBIICHBI
WU3MEHEHUSIMA KOCMHYECKOTO MaciTada.

B otom pazmene peur mTOWAET 00 WCCIENOBATENAX, HANPIMYKO BXOAAIUX B KOHTAKT C
leonarorennbivMu U3iydenusmMu — oneparopax ouonokanuu'®. OIHO U3 HApaBJIeHU OUOIOKAIIMY CBI3aHO
C TIOMCKOM YYaCTKOB, OKa3bIBAIOUINX HEONarompusTHOE BO3AEUCTBUE HA JIIOACH M JKUBOTHBIX. DTH yYaCTKU
HA3BIBAIOTCS ‘‘TEOMATOreHHBIC 30HBI ¥, OOBIYHO WX HAXOISAT C TMOMOIIBIO YCTPOMCTB JJisi OMOJIOKAIIMA —
paMoOK ¥ MasTHHKOB. B HEKOTOpPBIX MeCcTaxX paMKH B pyKaxX oIeparopa OHOJIOKAaIii HAYMHAIOT BpaIlaThCs, a
MasiTHUK WCTIBITHIBAET JINOO IIOCKOCTHBIE KOe0aHWs MO0 KPYrOBBIE WM JJUIMNITHYECKHE BpAIICHUS.
[lanHble ycTpOHCTBa pearupyroT Ha U3IY4€HHE HEM3BECTHOTO BHJA, HE SBISIOIIEECS DJIEKTPOMArHUTHBIM,
MHTEHCHBHOCTh KOTOPOTO pasiMyHa B pPa3HbIX MecTax IuaHeThl. OJHAaKo, K COXaJICHHUIO, ‘‘TIOKa3aHus”’
paMOK W MAasITHHKOB OOBIYHO pACCMATPHUBAIOTCA KaK OOBEKTHBHBIE PE3YNBTaThl, IMOMOOHBIE IaHHBIM
¢u3ngecKkux NprOOPOB, MpEeAHA3HAYEHHBIX IS PETMCTPAllMd MaTepHanbHbIX moneid. Ha camom nene u
MIOBOPOTHI PAMKH, U KOJIeOaHUsI MasiTHUKA B PyKe OIepaTopa SBISIOTCS HHAWKATOPOM €T0 peakuy Ha MECTO,
IJe OH HaxomuTcs. B IeiCTBUTENBHOCTH, OWOJOKAIIMOHHBIE YCTPOWCTBA YKAa3bIBAIOT Ha CTENEHb
COOTBETCTBHSA DJHEPreTHYECKOIO COCTOSHHS OIepaTopa JaHHOMY Yy4acTKy B JaHHBIH MOMEHT BpPEMEHH.
Heorwsemiiemoii cocTaBmsionie peakiuy OHOIOKAIIMOHHBIX YCTPONHCTB HAa M3TydeHHE MECTHOCTH SIBIAETCS
peaxius Ha 3TO MECTO caMmoro oreparopa. [Ipudém oHa 3aBHCHT OT MHOTUX (aKTOPOB, B TOM YHCIE U OT
MOMeHTa HaOmroneHus. beuto Ob1 Upe3BbIUaliHO MHTEPECHO | MTONIE3HO /ISl TOHUMAaHMS CyTH | eonmaToreHHbIX
WznydeHuii mnpoBeCTH Takue HUccIeJoBaHWSA: 1) pasHble omneparopsl pabOTalOT B OJHOM MeCT€ B OAWH
MOMEHT BpEMEHH; 2) OAWH M TOT € OIeparop IMPOBOAUT M3MEPEHHUS B OJHOM M TOM K€ MECTE B OIUH
MOMEHT BpPEMEHH, HO B TE€UEHHE HECKOJIIbKHMX JHEU, Hampumep, Heaenn. HamomanM, Hemens — 3T0 00bEM
BpEMEHH: 3a ITOT MEPHOA 3eMJIS TPOJIETACT CO CKOpOCThIo 250 kM/cek ['amakThke paccTosHUE, TPUMEPHO
paBHoe e€ pacctosiHHIO 0T ConHIa. ITOT 00BEM COCTOMT U3 CEMH SHEPrOIBETOB®, MO3TOMY BCE JHU HENENIN
OKpallIeHbl KaXKABI B CBOW 3HeprouseT. [ Bce THM HENeNM IO-CBOEMY JEHCTBYIOT Ha Pa3HBIX JIIOACH,
MOCKOJIbKY KaXKJIbI 4eJIOBEK 00Ja1aeT CBOMM IeHepaIbHBIM IIBETOM.

OOHapyXeHHBIE H3IyYCHUS HAa3bIBAIOT 2eonamocenuviMy. B OWOJOKAIMM 3TOT TEPMUH HMEET
HETaTUBHBIA OTTEHOK, OMM3KUH K MEIUIMHCKOMY TEPMHUHY NAMO2eHHbili: CUUTACTCS, YTO I'eONaTOTeHHBIS
30HBI HETAaTHBHO NEHCTBYIOT Ha 3J0pPOBbE M ICUXOJOTHMUYECKOE COCTOSIHHE Iitoiell. B Hactosmee Bpems
WCCIIEZIOBAaHUS B JAHHOM HAIPaBJICHUH B OCHOBHOM CBOAMTCS K 3KCIIEPUMEHTAIbHOMY MOUCKY T€0aKTUBHBIX
oOmacrell, OKa3pIBalOIIMX HETAaTHBHOE BIMSHUE HA 3/I0POBBE JIIOEH M K CO3IaHUIO PAa3IUYHBIX YCTPOWUCTB,
3aIUIIAIONTNX IO OT 3Toro Bo3medcTBus. [losBHIack HOBasi HayKa — eeonamusi, N3ydarolias BIMSHUC
Ha OPTaHM3M YeJOBeKa T€OaKTHBHBIX OOJACTEW MpH ero JINTEeIhHOM MpeOhBaHWU B HUX. McciemoBarenn
o0HapyXuBaIH HeOOJBIINE yYaCTKA Pa3MEpOM B IECSATKH CAHTUMETPOB (OYaru Wi (OKYCHI), JNIUTEIBLHOE
npeObIBaHWE B KOTOPBIX MPHUBOJUT K HApYIICHUIO 3[0POBbA U K THKENBIM 3aboneBanusiM [46]. Takas
CUTYyallsi IMEET MECTO, €CITM AaHHBIA Ouar HaXOMWTCS B JKAJIOM TIOMEIICHWH, Tl pa3MenaeTcs CHalbHOe
mecto. [lomoOHBIA ouar mpezacTaBisieT coboi moTtok [eomatoreHHbx W3nmydenwii, uaymmx u3 TIyOWH

18 TepmuH oOuonoxayuss B OyKBaJbHOM CMBICIE O3HA4aeT “‘OTBHICKAHWE KHUBOTO~ (O6uoc — KW3HB, JOKAUUS —
MECTOIOJIOKEHHE).



rutaHeTsl. YacToTa ero BUOpaluii CylecTBEHHO OTanYaeTcsi oT (JOHOBOH, clieoBaTeIbHO, HE COOTBETCTBYET
4acToTaM BUOpaIMii 4eJoBeYecKnX Tell. Takue MOTOKW MOTYT BO3HWKAaTh, HAIPHMEP, B MECTax Pa3iOMOB
3eMHOH KOpBI, WUTPArOIell poib dKpaHa, 3aIIMINAIONIET0 IMOBEPXHOCTh OT BIUSHUS IMOTOKOB TITYOWHHBIX
n3nydeHnid. Ha aBroMarucTpansax HaJlu4yre Te0aKTUBHBIX 00acTell co3naT MOBHILICHHYIO aBapUHHOCTD, TaK
KaK Jake KpaTKOBpEMEHHOE NMpeObIBaHUE BOAUTENS B 3TOW 30HE MOXKET BBI3BaTh y HETO BHE3AMHYIO IMTOTEPIO
OpHEHTAlN WM JaKe CO3HAHHS B Pe3ylbTare CBOEOOPA3HOTO CTpecca, BBI3BAHHOTO HECOOTBETCTBHEM
YacTOTHl BUOpAlWii ayphl Tela YejoBeKa C YHEPTeTHKON ayphl JaHHOW MECTHOCTH. | €0akTHBHBIE OONMACTH
NPEACTABISIOT OMAacCHOCTb M Ui 310POBbSl KUBOTHBIX. M3BecTHBI paOOTHI, B KOTOPBIX IOKAa3aHO, YTO
JKUBOTHBIE OOJICIOT, €CJIM UX CTOMJIA PACIIONIOKEHBI B MECTaX, IJIE CYIIECTBYIOT y3KOHAIPABICHHBIE TOTOKH
I'eonarorennbix Wznydyenwuii (Gpokycsl) [47]. MoaHuM vale BCEro MmonaaarT B ASPeBbs, PACTYIIHE B TAKHUX
oyarax.

[Ipobnembl, CBsI3aHHBIE C BO3EHCTBUAMHU T'€ONaTOTEHHBIX 00IacTeil Ha OMOIOTHYECKUH MUp TUTAaHETHI,
JTABHO HCCIenyloTcs 3a pyoexxom [46—48]. B Poccum paboThl, B KOTOPHIX BIUSHHE TEOAKTUBHBIX 30H
paccMarpHBaeTcsl B JOBOJIBHO IIMPOKOM acHeKkTe, Hadajdu MOSBIATHCSA JHUIIb ¢ 90-X TOf0B MPOILIOro BeKa
[49]. VYcraHOBIIEHO, YTO T'€OAKTUBHBIC OOJIACTH CYIIECTBYIOT B MECTax, IJIe MPOHMCXOIAT IMEPECCUCHHS
BOJIHBIX IIOTOKOB, MPOTEKAIOUIMX HA PA3HBIX YPOBHAX, B MECTaX, [JE HUMEIOTCS T'€OJIOTMYECKUE Pa3IOMBL.
['eoakTHBHOCTh TIOMOOHBIX OOJIacTell BBI3BaAHA TEM, YTO YACTOTHI |eomaToreHHBIX M3mydeHWH B TaKHX
MecTax (PHEpProuBeTa) OTIUYAIOTCA OT (POHOBBIX. B re0akTHBHBIX 00JacTIX 3HAUYCHHS TAKHX Te0(QU3NIECKUX
MapaMeTpoOB CPebl KaK XapaKTEPUCTUKHU 3JIEKTPOMAarHUTHOTO MO, IEKTpUYecKast MPOBOAUMOCTD MOYBHI,
ANEKTPUUECKUN MOTEHIIMAN aTMOC(ephl, YPOBEHb PAINOAKTHBHOCTH U T. JI. TAK)Ke OTIUYAIOTCS OT (POHOBBIX
[49]. OrpomHbIit MacCHB CTAaTUCTUYECKHUX JaHHBIX, MOMYyY€HHBIX MEUKAMH Pa3HbIX CTPaH, yKa3bIBaeT Ha TO,
YTO JIIOAYW, JJIUTEIBHOE BPEMSl HAXOAMBIIMECS B T'€OAKTUBHBIX 30HAX, Yallle HOABEPKEHBI TSKEIBIM
XPOHUYECKHUM 3a00JIEBaHUSAM, YeM JIFOIH, )KUBYIIIUE B MECTHOCTH, U3Iy4eHHSI KOTOPOU ONM3KU K (DOHOBEIM.
OTO OOBSCHSAETCS TEM, YTO YENOBEK, >KMBYIIMH B T€OAKTHBHOI 0OIAaCTH, TMOCTOSHHO TPAaTHT OTPOMHYIO
SHEPTHUIO Ha TO, YTOOBI 3alIUTUTHCSL OT HEraTHBHOTO BIIHMSHUS OKPYXKAIOIIECH Cpe/ibl, JHEPreTHKa KOTOPOi He
COOTBETCTBYET 3JHEPrOCIEKTPAIbHOMY H3JIYyYECHUIO aypbl ero Tena. [loCTOSHHBIA OTTOK SHEPIUH,
MOTPaYeHHON Ha 3amuTy (COXpaHEHWE MapaMeTpPOB H3IIYUEHHUS aypbl Tella), MPUBOJUT K OCIaOICHUIO
3alIMTHBIX CHJI OpPraHru3Ma H, CJIeJOBaTeIbHO, K 3200JIEBaHUAM, MIEPEXOAALINM B XPOHHYECKHE.

B npeBHOCTM MIOOM paccMaTpUBaliMl IJIAHETY KaK KPHUCTAUIMYECKYIO CTPYKTYpY (Iomekasap),
cocrosmuit 13 12 MpaBUIBHBIX MATHYTOJBHUKOB U 20 TIPaBMIIBHBIX TPEYTOJLHHUKOB. BO BTOpPOI IMoNOBHHE
MPOIIIIOTO BeKa YIEHBIMU OBLTH 0OHAPYKEHBI 00JIEe MEIIKHE CTPYKTYPHBIC €IUHUIIBI, HAN00JIee N3BECTHRIMU
U3 KOTOPBIX ABIAIOTCS ceTkn XapTMmana u Kappu. ComtacHo runotese OpHeTa XapTMaHa, BBIABUHYTON UM B
1950 romy, mpakTUYECKH BCIO MOBEPXHOCTb IIAHETHI OIYTHIBAECT MPSIMOYTOJIbHAs CETKa, pa3Mep SdeeK
KOTOPOW B CPEAHMX IIUPOTAX COCTABIAET 2x2,5 M 1 yObIBaeT IO Mepe MPUOIMHKEHUS K 9KBATOPY U TOIIOCAM.
CeTb OpHEHTUpPOBaHA BIOJIb T€OMArHUTHOIO MEPHAMAHA W TeOMArHUTHON mapayuiend. E€ y3mel 00pazyroT
HeOJIaropusITHBIE IS )KUBBIX OPTaHW3MOB 30HBI, KOTOPBIE ONMPEAEIAIOTCS MeTonaMu Onomokanmu. Kpome
toro, M. Kappu oOHapyXnin IOUaroHaJbHYIO CEThb C sUeiikaMu S5x6 M, 0Opa3oBaHHYIO NapajlielbHBIMU
MOJIOCAaMHM, TPOXOJAIIMMM B HAaIlpaBIEHHUSIX C IOro-3amaja Ha CEBEPO-BOCTOK WU B IEPHEHIUKYISIPHOM
HaNpaBJIeHNUHU C CEBEpO-3amajia Ha I0ro-BOCTOK, KOTOpas MO JAMaroHalu IepecekaeT ceTh XapTMaHa. MeHee
M3BECTHBI TpsAMOyToiibHBIE ceTku @. Iletipo (4x4 wm), Burrmama (16x16 wm). Takum oOpazom,
SHEPreTUIECKUI KapKac 3eMIIM COCTOUT M3 CHCTEMBI PETYIISIPHBIX YHEPTeTHUYECKUX CETOK, BIOKEHHBIX JAPYT
B aApyra HamogoOme wmarpémku. CeTKHM COCTaBICHBl W3 YEPeAYIOIIUXCS 30H MPOTHBOMOIOKHON
HAIPAaBICHHOCTH JACUCTBUSA: ONHU (“‘CBETNIbIC”’) MPUHUMAIOT TIOCTYIAIONIYI0 SHEPIHI0, a npyrue (“TéMHbIC”)
oTmaroT e¢ B TepepaboTaHHOM BHE. Tak, ceTka XapTMaHa COCTOUT W3 YEPEAYIOMHXCS ‘“‘CBETIBIX H
“rémubpIX” mupuHOo 0,8 M M HaxXo[MMMXCA APYT OT Apyra Ha paccTossHuU 2—2,5 M. “CBeTibIMH” 30HAMH
YCIIOBHO Ha3BaHBI T€, KOTOpBIC MOMIOMAIOT (“BABIXAIOT’) KOCMHYECKYIO 3HEPrHio, a “TEMHBIMH  — T€,
KOTOpBIEC BBIIEISIOT (“BBIIBIXAIOT’) TepepaboTaHHY0 3HEpruto. HekoTopble omepaTopsl Jaxe pa3inyaroT
KOCMMYECKYI0O JSHEprHi0 10 IBETy, a Tak)Ke I10 HaIpaBICHHOCTH BO3ACWCTBUS Ha JIOACH: Tak
MECTOHAXOXJICHUE B “‘CBETIBIX” 00JACTAX MO OOJBIICH YacTH YIyd4ilaeT CaMOYYBCTBHE M HACTPOCHHE
moniel, a B “TEMHBIX” — yTHETAeT, BhI3bIBasl HETaTHBHBIE PEAKIUU OpraHu3Ma (TOJIOBOKPYKEHHE, TYBCTBO
CTpaxa, OINYIIEHHE OIMAacHOCTH, JKeTaHWe NOKHHYTh 3TO MecTo). MccremoBarenmsiMu ObUla TponeiaHa
OrpoMHasi paboTa 1Mo U3y4eHUIO NPOSBICHUS AbIXaHUs IUIAHETHI KaK SBICHUS, ONPENEISIONIErocss MeToJaMu
ounonoxanun. [TockonbKy YenoBeueckuii uana3oH — 4acTh Auana3oHa ['eonmatoreHHbIx U3nydeHunid, MOXHO
CKa3aTh, CITAIINE MalMeHThl XapTMaHa OBUIM MCCIIEOBATENIMUA TeUSHHH BPEMEHH IDIAHETHI, a JJISi CaMOT0
XapT™MaHa OHW WTpaJid POJIb WHAMKATOPOB BO3JEHCTBUHA MECTHOCTHM Ha OPraHM3M YEIOBeKa B Pa3HBIX
yuacTkax. HHTepecHO OTMETHUTh, 4TO OpHCT XapTMaH, Bpau-TEpaleBT, 3aHUMAaBIIWIcA mNpobreMaMu
HEBPO30B, BENYIIUX K HAPYIICHHSM CHA, OOHAPYXWJ HA3BAaHHYIO IO3/IHEE €r0 MMEHEM CETKy MMEHHO B



nporecce paboTel ¢ 6ombHBIMA. OH MPOCTO TMEPECTaBIsUT HA APYTHe MecTa KpOBaTH JIOACH, CTpalarolinX
HapYIIEHUSAMH CHA, B PE3y/IbTaTe 4ero HaXOAWJ MOJIOKEHHUS KPOBATH, MTPH KOTOPOM JIFOAM MOTIH CIIOKOHHO
cnarb. HapymmeHust cHa SBIAIOTCS O4eHb CephE3HON MPpoOaeMoi. J{erno B ToM, 9TO CIIOKOWHBIA COH BO3MOXKEH
JUIIb B TOM Cllydae, €ClId MMEeT MECTO COOTBETCTBHE LIBETHOCTH MECTa, IJIE PAcCIOJOKEeHa KpoBaTh, C
IBETHOCTBIO ayphl Tella CIIAIIETO, T. €. JHIIb P COOTBETCTBHH BUOpAIlHii MeCTa ¢ BUOpALUAMU aypbl Tela
CIISIIIETO B 3TOM MECTE.

O “cBembIX” 007aCTSAX, OKAa3BIBAIOUINX ONArOTBOPHOE BO3JEHCTBHE Ha 3J0POBBHE YEIOBEKA U €r0
TICUXOJIOTHUECKOE COCTOSIHME, OBIJIO M3BECTHO HM3ApeBie. Takue 00JacTH CYLIECTBYIOT B Pa3HBIX MecTax
TUTAHEThI, U OHHU W3/aBHA HM3BECTHBI JIOAIM. B pa3Hble 3MOXM YENOBEK CTPOWJI Ha Pa3HBIX YdYacTKax
MECTHOCTH >KWJIHINA, TOPOAUIIA, TOPOa, MEPEaeIbIBall IIPEKHEE B TOCTOSHHBIX ITOMCKaX KPacoThl B CBOEM
cTpouTeNlbHOM TBOpuecTBe. OH BBIOMpan ocoOble MecTa, WHPOpMAlMs O KOTOPBIX IepelnaBajiach IO
HACIIEAICTBY, IJIS CBATWIHII W XpaMoB. [lo3nmHee B ATHX OnaronpusATHBIX MecTaX (“CBETNBIX” 001acTsIX)
CTPOMIIACH EPKBU. DTH yYaCTKH HAXOAWIH PA3IMYHBIMH CIIOCOOaMH, B TOM YHUCIIE, JTI030X0ACTBOM. Jloza —
CBEXKECpe3aHHas pas3ABOCHHas rHOKas BeTKa JepeBa, oOnajaromas CBOHCTBOM MOBOpAaYMBaThCS B MECTaXx,
JHEPreTHKa KOTOPBIX OTIM4YaeTrcs oT (oHOBOH. Takke HCIOIB30BANKUCH PAMKHA M MasTHUKH. C MOMOIIBIO
3THX OWOJIOKAIIMOHHBIX YCTPOWCTB ynaBajoch 0003HAYUTHh KOHTYpHI “‘CBeTIHIX” obOmacteil. Heobxommmo
3aMETUTh, YTO UCKYCCHEOM J1030X00CHEa 001a0al 0a71eK0 He KaXHCOblil: OHO Nepedasanoch 6 NOKOAEHUAX
om 00HO20 ymenvya K Opyzomy. MOXKHO CKazaTh, YTO JIO30XOIII TOTO BPEMEHU COOMIONANIM TEXHUKY
0e30macHOCTH, KOTZa UMEJIH JeJI0 ¢ TAMHCTBEHHBIMH M3IyYCHUSIMH IiaHeTsl. [lo3nHee, korga KOJHMYECTBO
HaCEJIEHUS! YBEINYHUIIOCh, 3aCTPOUKH MECTHOCTH TPOM3BOIMIMCH HA OONBIINX TUTOMAAIX 3aceieHus. lIpu
9TOM B PaBHBIX YCIIOBHSX HAaXOJHMJIHWCh KaK YOOTHE JIladyyrd, TaK M TIOMIIE3HbIC MOCTPOHKH: HCKYCCTBO
JI030XO0JICTBA €CIIH M MCIIOJIB30BAIOCH, TO TOJIBKO JIJIS TIOCTPONKY 3[JaHUH B PEIMTHO3HBIX LENsIX. A OonbIiein
YacTH JIONIell TPUXOJUIOCh M TPUXOAWTCA JKUTh TPH HECOOTBETCTBUM H3IYYCHUH MECTHOCTH C
COOCTBEHHBIM U3JTy4eHHEM, YTO OE3yCIOBHO CKa3bIBAETCS HA 3J0POBBE, B YACTHOCTH, BEAET K HAPYLICHUSM
CHA: TPEBOXKHBIM CHOBHJICHUSIM, OCCCOHHUIIC. A Belb YEJIOBEK KUBET “HE XJIeOOM eArHbIM” (BO3IYX, BOJA,
MPOAYKTHI MIUTAHUS,...): €T0 YJHEPTETHUECKOE TeJo (aypa) MUTAeTCs YHEPTOI[BETAMH, KOTOPbIE MaTepHaabHOe
TeNno mepepabaThiBaeT W OTHAET B OKpYIKAloIlee MPOCTpPaHcTBO. M1 0coOOEHHO WHTEHCHBHO JTOT IPOIECC
MIPOMCXOANT BO BpEMs CHA.

PaspymurensHas cuna ['eonarorenHpix M3myueHuil n3BecTHa Ha BCEM MPOTSHKCHUM CYIIECTBOBAHUS
YEIIOBEUECKOro O0INecTBa W Hamlla CBOE OTpakeHHE B JIETEHJaX M CKa3KaX pa3HBIX HApOAOB, XOTS WX
CO3M/IaTeNIbHOE Hadajo HAadyMHAeT OCO3HaBaThCS TONBKO ceidac. Ho mo-mactosmemy ‘‘Paspemenune” Ha
KOHTAKT ¢ ['eonarorennpiMu M3ayueHus MU MpHUILIO TOJIBKO B 1990-¢ Tobl, T. €. Ha JaHHOM y4acTKe mpoiéTa
wiaHetsl B lamaktuke. [lonmmanue ¢usuueckoit npuponsl [eonmaroreHHblx M3nyyeHuid MOMOXKET
MCIOJIh30BATh WX KUBOTBOPHYIO CHITY, KaK 3TO JIeNaji B CBOE BpeMs Hamu Jajiékue mpenku. B gomenmmx
O HAac PYCCKUX BOJIIEOHBIX CKa3KaxX BO3JEHCTBUS STHX HM3IyYEHHH YAcCTO TMPEACTABISIOTCS B BHUJE
Pa3IMYHBIX CYIIECTB, BpaxaeOHBIX JItoasiM. OTHAKO 3TH CKa30YHbIE CYIIeCTBa HAYMHAIOT TOMOTaTh TEPOIO0 B
€ro CTPaHCTBHAX 10 HEM3BENAHHBIM IMPOCTPAHCTBAM B TOM CIIydae, €CIId OH TBEP] B CBOMX HAMEPEHUSX U
IIaBHOE — @€pum B BO3MOXKHOCTb PELICHUS CBOCH MpoOieMbl. Bedb 6epa é 603mModzCHOCHD ceepuieHUs
3a0ymannozo codovimus u ecmy Pazpewrenue Bpemenu na deamenvnocme 6 onpedenénnom Hanpasienu,
oannoe Imomy uenogeky. Tak, repor BOJIIEOHBIX PYCCKUX CKAa30K HAXOMMINA OOIIUH SI3BIK C TIEPCOHAXKAMH,
KOTOpBIe ObUT OeCIOmaaHbI K OOJIBIIMHCTBY JIIONIEH, OKa3aBIIMXCS B UX BiacTH. bomee Toro, aTH omacHbIe
MEPCOHAXXKU AK€ IMOMOTAJIM TeposiM, o0NiaaBIIMM TBEPAOH Bepol B ycmex cBoero nena. Hampumep, baba
Sra, sBusroImascs cTpaxeM IpaHUIBI Mexny HammM Mupom JKuBoit J)KM3HM M TOTYCTOPOHHUM MHUPOM,
Mpu3bIBaja eni€é B MOMOIIb CBOMX CTapmux cectép u 3mes [oppiHbda — obuTareneil HHBIX MPOCTPAHCTB.
CozupnarenpHoe Hadajo | eomaroreHHbix M3mydeHuit B Halie BpeMs OCO3HAETCS TOIBKO TPYIIIaMHU JTIOACH U
OTJENbHBIMUA JIIOMBMH, HO TOKa OHO He sBisgeTca MaccoBbiM. [losTomy, HecMmorps Ha “‘Paspemienue
Bpemenn”, 1o cux mop cpenu JoAeH MpeoOiaNaroniiM SBISETCS MHEHHE O T€OIaTOTeHHBIX 30HaX* Kak
00JIacTSIX HETaTUBHOTO BO3ICHCTBHA Ha (U3UUECKOE W TICHXOJOTHMYECKOe COCTOSHHE Jromed. A mon
“reomnaTroreHHBIMM 30HaMK* B HaCTOsIIee BpeMs BCE emié MoJpa3yMeBalOTCS OOBEIEHHBIC ONEPaTOPOM
OHMOOKAIH TUIOCKHE TEOMETPHUYECKHE 00pa30BaHMS, MPENCTABIIIONNE CO00N TeHH (cedeHns) 00bhEMHBIX
cthep l'eomarorennpix UsmydeHunii — aypsl Tela IUIAHETHI, UMEOIIEH (opMy CIOHCTOTO Pa3HOLBETHOTO
cthepouga. X KOHTYpBI OOBOJSTCS OINEPaTOpPOM OMOJIOKAIMM HA OCHOBE “‘NOKa3aHMi” OMOJOKAI[MOHHBIX
puOOPOB — MAATHUKOB MJIM paMoOK. B 3TuxX 007acTAX paMKd CHIIBHO BpAalIalOTCs, a MasTHUKHA Ka4arOTCs
HEPUTMHUYHO, OTHCHIBAs HEMPAaBHIbHBIE (DUTYPHI BMECTO KPYTOB W JIUIMIICOB, TONyYaromuxcs B Oonee
CIIOKOMHBIX OONACTSX IUIaHeThl. JTO O3HAa4YaeT, YTo aypa Teja oOleparopa pearupyeTr Ha BHOpamuu
OKPY)KaIOILIEr0 3HEPreTHUECKOro MPOCTPAHCTBA, HANa30H KOTOPBIX HECKOJIBKO BBIXOAWT 3a MPEIEIb
JMara3oHa, B KOTOPOM OOIBIIYI0 4YacTh BPEMEHH CYIIECTBYET YEIIOBEK. BhICTpoe BpallleHWe paMoOK WU



HENPaBUJIbHBIC (UTYPHI, OMTUCHIBAEMBIC MAsSTHUKOM, SIBJITIOTCSI PEaKIIMeH Tena oneparopa Ha re0aKTUBHOCTh
JTAHHOH MECTHOCTH.

Hamra 3amaga cocTOUT B MIPUHATHHN KaK PEaNbHOCTH (akTa CYIIECTBOBAHUS T€OIMAaTOTCHHOH cdephr™
IUIAaHETHl (PHEPreTHUEeCKU MHUpP) H Halmled [eATEeIbHOCTHM B HEH KaK MBICIAIINX CYIIECTB —
MaTepHalln30BaHHbIX JAWana3oHoB leomaroreHHbix WM3mydenuit. Tepmun “leomarorenseie Wzmydenus”
O3HA4YaeT MJAHemHble U3MeHeHUsA uHgpopmayuu, cinenoBarenbHO cdepa [eomarorenHsix M3mydenuit
(reomarorennas chepa*) u eCTh YHEPreTHUCCKOE TENO (aypa) Hamiel 3emid, TIe MaKCUMyM €€ YITIOTHCHUS
€CTh MaTepHalbHOE TeNo IUTaHeThl. A camu leonmarorennele W3nydeHus SBASIOTCS IHUANA30HOM PUTMOB
aypel tena Comnma — [enuomarorennsix M3mydenuii. ['eonmaroreHHple oOmacTu™ 3eMim Ha3bIBAIOT
2eonamoeenHol cgepoti TIOTOMY, UYTO, BO-TIEPBBIX, (PU3MUECKOE (MaTepHaNbHOE) TEJIO IUTAHETHI (MECTO
MaKCHUMaJIbHOW KOHIIEHTPAIlUU SHepreThyeckux chep) umeer (opMmy cdepouma; BO-BTOPHIX, BIICPBBIC
COBpEMEHHBIE UCCIIEOBAHMS YIEHBIX [TOKA3aJIH, YTO TIIYOWHBI U BRICOTHI T€OMATOTEHHBIX 00JacTeld UMEIOT B
pasHBIX MECTax pa3Hble 3HAUYEHUS, BAPUPYIOIINE B MPe/eNIaX HECKOIBKUX KAJIOMETPOB | BBIIIE. AJIEKCaHP
JleonnnoBuu YikeBCKHiA B CBOMX PabOTax yOemUTENbHO OOBACHSET, UTO dHepreThueckas cBsa3b ConHie-
3emiist onpeeiseT “MEXKKICTOYHOE” COCTOSIHUE U UX CBs3u. [1yTéM aHaim3a Takoro KOCMHYECKOro (hakropa
KaK TEepUOANYHOCTh MATHOOOpazoBaHwst Ha ComHie YmkeBCKWHI BBIBET 3aKOHOMEPHOCTH, KOTOPBIM
MTOMIMHSCTCS COMMAIbHAS aKTUBHOCTH Macc [9]. JlelicTBUTEIHHO, YPOBEHD CTA0OMIHBHOCTH COCTOSIHHSI ayphbl
TeNa IJIAHEThl U BeeX €€ oOuTaresneil 3aBUCUT OT TOTO, HACKOJIBKO CTAOWIILHBIM SIBISICTCS COCTOSTHHE ayphl
tena Comama. Ecmu Comune  “cnokoitHo”, To u [eomarorennwsie M3mydeHuss craOWibHBI (HOCST
HEBO3MYIIEHHBIN XapakTep). Ecnu sxe ConHile sBiseTcs “HECITOKOWHBIM, TO BO3MYITICHUS BUOpAITUii ayphl
€ro Tella TMPOSBIAIOTCS B BHUAC BCHBINIEK, Oypb, YCHJICHHOTO MSATHOOOpa3oBaHus. [lodTOMy B mepHOmbI
SHEProoOMEHOB Mexay ‘‘HecrnokoWHbIM” ConHeM M 3eMi€li Ha IUTaHEeTE MMEET MECTO HeCcTaOMIbHas
00CTaHOBKA: MarHWTHBIE OypH, MPUPOAHBIC KAaTaKIM3MbI, COI[MANIbHAS HANPSDKEHHOCTh W T. 1. llpuymHoit
ITHUX SIBJIICHUH SBISCTCS HeCTaOMIBHOCTE [eonaroreHHbIx M3nydeHnii, KOTOPbIMH TUTAIOTCS BCe 0OUTATEIIH
TUTAHETHI, TaK KaK OHM HAXOMATCSA B HHEPrOMH(POPMAIMOHHOM OOMEHE C DHEPreTHUECKUM TEJIOM 3EMIIH.
[losToMy aypbl Bcex HacTeil MiaHeTHl (IUIAHETHBIX Cpell, OMOJOTHYECKHWX BHUAOB W T. /I.) U3IYYalOT B
BO3MYIIEHHOM (HECTaOMIIBHOM) pEeXHME, T. €. ayphl HX TeJl SBISIOTCS CHEKMPOUZMEHEHHbIMU. DTO
NPOSIBIISICTCSl B BUAE OOJI€3HEH pacTeHHid, SIUAEMUN CpeH >KUBOTHBIX M JIIOICH, COUMAIbHBIX MOTPSICEHUH,
BOIiH,... [Ipu4rHa COCTOUT B TOM, UTO 3HEpreTHUeckuii penbed ['eonaroreHHbIx M3nydenuil HackIiaeTcs u
BHJIOM3MEHSETCSI B 3aBHUCHMOCTH OT COJHEYHOW AaKTHBHOCTH, KOTOpas, B CBOIO OYepedb, 3aBUCHUT OT
cocTostHAA TToTionaeMoi CoTHIIEM SHEPTHH MEK3BEZTHOTO MMPOCTPAHCTBA.

Bonbmiol BkIaa B MCCIIENOBaHUE TEONATOrCHHBIX OONacTel™ riaHeThl BHEC Teo(u3uK, mpodeccop
WNucTHTyTa 36MHOTO MarHeTH3Ma W PajiiOacTPOHOMHUU, HOKTOP (DU3NKO-MaTeMaTHdecKuX Hayk, JIyroBeHKo
Brnanucnas Hukonaesnu (M3MUPAH, 1. Tpoutik MockoBckoii obmactu) [50, 51]. B nepBbix cBoux padorax
M0JI Ha3BaHMEM “‘TeOIaTOTreHHbIe 30HbI ¥ OH MOJpazyMeBall 00JIaCTH, HETATUBHO JACHUCTBYIOIIUE HA 3J0POBLE
moneid. A reomaroreHHble 001acTu® — 310 00BEMHBIE “Iplmamue’” cdepbl 3emiu (MarepHalbHBIA MHUD),
BIIHSIFOIIAE HA DHEPTETUYECKYIO CTPYKTYPY MPHPOIHBIX cBsi3eil. Ilpn sTom yu€HbIit oOpaTnin BHUMaHUE Ha
TO, YTO yKa3aHHbIC 00ACTH “‘ABIIAT”, T. €. PUTMUYHO MOTIONIAIOT KOCMUYECKYIO SHEPTHIO U MEPEeU3TydaroT
e€ B nepepaboranHoM Bujie. bonee nmo3nHue uccienoBanus JIyroBeHKO HACTOSTENILHO O0pAIal0T BHUMAHUC
mone Ha TO, 4Yro “‘mepimamme”’  (3aBucsmipe oT COJHEYHOH aKTHBHOCTH) OONACTH T'eOMaTOTSHHBIX
00pazoBaHUil SBIAIOTCS 00bEMHLIMU chepamu. DTH cPEepbl MO-pPA3HOMY BIMSIOT HA HEBUAUMYIO IS
YeJIOBEYECKOTO IJ1a3a, HO OLIYTHUMYIO JJIS SHEPreTUYECKOTO Tejia YeJIOBEKa CTPYKTYPY MPHUPOAHBIX CBS3EH.
CoBMECTHO € TPYIIION oreparopoB OHonokaruu B TeueHue 6 ser B.H. JIyroBeHko uccienoBan sBICHUE,
HazBagHoe wM ‘“‘Jlprxamme 3emum” [50, 51]. DOTa rpanmuosHas 1Mo 00BEMY W COIEp)KaHHMIO padoTa
OasupoBasiack Ha WHMOOPMAIMH W3 JIPEBHUX HCTOYHUKOB M PE3yIbTaTax apXeOJOTHYECKHX PACKOIIOK, U3
KOTOPBIX CJEI0BAJ0, YTO C APEBHUX BPEMEH JIIOAU CUUTANM HAIly IUIAHETY UBBIM CYILIECTBOM, KOTOPOE
TIOTJIONIAET W TEPEeH3IIydaeT KOCMHUYECKYIO SHepruto (“IbImuT’). DTOT MPOIECC OCYIIECTBISIETCS 4Yepes
CHCTEMY SHEPTreTUYECKUX IIEHTPOB IIAHETHl — YakKp.

HccnenoBarenu paccMarpuBaid “riio0alibHOE JIbIXaHHWE TUIAHEThI KaK BCE BUJBI DHEPrOOOMEHOB
Mexny KocMocomM W TUTaHeTOH, OCYIIECTBISIIOIIMECS B KOHEYHOM HWTOTE€ depe3 CHCTEMY BCeX
SHEPreTUYEeCKNX ceToK. lIpormecc, MpOSBIAIOMMNACSA B KaXKJ0W OONACTH IUIAHEThl KaK M3MEHEHUE IIMPHHBI
perysIpHbIX siueek XapTmana win Kappu, HazBaH umu “mectHoe apixanue”. lllupuna 30HBI onpenensiach ¢
TIOMOIIIBIO BPAIlEHUH paMKH, BKJIFOYasl €€ PeaKIMI0 Ha caMmble clla0ble CUTHAIBL. TakuM 00pa3oM BBISBIISIIACH
MTHAMUKa BPEMEHHBIX M3MEHEHHI KOoCMO3eMHOTro mois. OKa3aioch, 4TO KOTJa ONHU siaehku (“‘CBETIIBIC”)
CXKUMAIOTCS, TO “TEMHBIE” CXUMAIOTCSA, U Ha000poT. [ToBepXHOCTH 3eMIIH CIIOBHO ABIIIUT: OJHOBPEMEHHO
CHUCTEMa “‘CBETIIBIX” SYECK BCEX Pa3HOMACIITAOHBIX CETOK PacHaxWBacTCs, a “TEMHBIX” — CXJIOMBIBACTCS,
T. €. mpoucxomuT Baox. Yepe3 30—40 muHyT HaOnromaeTcs oOpaTHas KapTHHA: PACKPBIBAETCS BCS CHUCTEMa



“TEMHBIX” SYCCK BCEX Pa3HOMACIITAOHBIX CETOK, a CHUCTEMa “‘CBETNIBIX” CXJIOMBIBACTCS — CJCIYET BBIIOX.
W3MepeHns MU yCTaHOBJIEHO, YTO 3TO SIBJIEHHE MMEET MECTO Ha TOW YacTH IOBEPXHOCTHU IJIAHETHI, KOTOpas
ocpenieHa CoJiHIIEM: “MEeCTHOE JbIXaHWE” CKOJB3UT IO TMOBEpXHOCTH Bcien 3a ConHIEeM, T. €. OHO
HEIOCPE/ICTBEHHO CBSI3aHO C OCBEIIEHHOCTHIO JAaHHOTO MeECTa COJIHEUYHBIM cBeToM. Ilpu mocTmkeHuun
COJTHEYHBIM JMCKOM OINpeNeiIEHHON BBICOTHI HaJ TOPU30HTOM B JAHHOM MECTHOCTH IMOBEPXHOCTH JAETaeT
TTyOOKHN B3M0X IIOCIE HOYHOTO OTIBIXa, a 3aTeM TaKOH e MOTy4wil BBIIOX. Ilociie mepBBIX MOTYYIHX
BIOXOB W BBIJIOXOB PUTM JBIXaHUS MOCTENEHHO MPUXOAUT B HOPMY. DTOT MPOIIeCcC MPOIBUTAECTCA Ha 3armaj
no mepe nBwxkeHus ConHua. JleToM B cpemHHX IIMPOTaX PUTMHUYHOE MECTHOE JbIXaHWE HaOIogaeTcs B
MIEPUOJL OT yaca JHA J0 MATH 4acOoB Beuepa, 3aTeM JaJICKO 3a IOJIHOYb OHO HAuMHAET 3aTyXaTh U CTAHOBHUTCSA
COBCEM CJIabbIM JINOO BOBCE HEAOCTYMHBIM It u3MepeHus. [lo Mepe mpubmmkeHnuss OCEHH PUTM MECTHOTO
JIBIXaHWA MEHSETCS: CHavyasla MOHWKAeTCs MOIIHOCTh MEePBhIX YTPEHHUX BIOXOB, 3aT€M yYMEHBIIAEeTCA caM
MOTOK NMPUHUMAEMOTO W3IYYEHHs], a IO Mepe NPHOIMKEHHs 3UMbl Bapualuy MO CTAaHOBATCS BcE Oojee
TYCKJIBIMH M CJIa0bIMU. 3MMOW BapHallUH IIOJIS1 CTAHOBSITCSA COBCEM CIa0BIMU M MOYTH MPONAIAl0T B IEPHOL
3UMHETO COJHIECTOsHUs (KoHell iekabpst). K BecHe mporiecc ApIXaHus BO3POXKIAETCS U BHOBb YCHIIMBACTCSI
JeToM. 31ech pedb IUIa, B 4acTHOCTH, 00 m3MepeHusix B IlommockoBbe. MccnenoBaTenn yCTaHOBHIIH, YTO
XapakTep MECTHOTO IBIXaHMS 3aBHUCHUT OT IMIUPOTHI MecTa. Tak, Ha skBarope (BrerHam, XaHoi) xapakTep
Bapualui He 3aBUCUT OT BPEMEHH rona, Tak kak CoJHIle TaM KPYIVIbIH IOl HAXOAUTCA AOCTATOYHO BBICOKO
HaJ TOPU3OHTOM. DHeprooodmMeH Mexny CONHIEM M MOBEPXHOCTHIO IUIAHETHI MPOUCXOAUT C OOJBIION
YETKOCTHI0 W TIOCTOSHCTBOM B TedueHue Bcero ropa. Ha skBarope “Témuble” M “CBETNIBIE” TOJIOCHI
pacmupsIoTcs M CXJIOMBIBAIOTCA HE3aBHCHMO APYT OT jApyra: “TéMmHble” — co cpemHuM nepuogoMm 130
MUHYT, “‘cBeTNIbIe” — c mepuonoM 86 MuHYT. McciemoBarenn TakKe YCTaHOBWIIM, YTO OT Tofa K TOAY
MECTHOE JIbIXaHHE IUIAHEThl CTAHOBHUTCS BCE OOJiee MHTEHCHBHBIM. Tak, COMNIAaCHO JIETHUM HAOMIOACHUSIM B
[TonMOCKOBBE, MOTOK HU3IYyYEHHUS YBEIWYMWICS B HECKONbKO pa3 3a mepuod ¢ 1992 mo 1994 rogsl
ITomyyaetcs, 4To TuIaHeTa ABIIIUT OoJiee MHTEHCUBHO, YTO, MO BCEH BEPOATHOCTH, CBA3AHO C TNIOOAJIHHBIMU
KOCMHMYECKHMHU U3MEHEHUSIMHU.

Jlo cux mop peyb IjIa O MECTHOM ABIXaHWU IUIAHETHI, CBSI3aHHBIM C MHTEHCUBHOCTBIO COJHEYHOTO
CBETa M €ro Ce30HHbIMM M3MeHeHusMU. OHako rpymmna noja pykooactsoM B.H. Jlyrosenko uccienoaina
BIIMSIHMA, OKa3bIBaeMble Ha mporiecc “/Ipixanne 3emun” kometamu Lllymeiikepa-Jleru (1994 r.), Bomenmeii B
none Omurepa, Xusikyrake (1996 .) u Xeina-borma (1997 r.) [51]. Jlpixanue ruiaHeThl OTCIICKHUBAIOCH IO
MTOBEACHUIO STYCEK CETOK XapTMaHa Kak OMOJIOKAIIMOHHBIMHA (CyOBEKTUBHBIME ) METOIAMH, TaK U C TIOMOIIIHIO
CHENMAIBFHOTO MPHO0pa, Jaromiero 00OseKTUBHBIE TTOKa3aHus. [lapaMeTpsl KOCMO3EMHOTO TOJISI H3MEPSUIHCH B
nepuon ¢ 25 no 27 mapta 1996 1., xorna komeTa XUsAKyTake HaXOJWJIaCh HA MUHUMAJIBHOM PACCTOSTHUM OT
raHeTsl 15 mutH kM. [lapameTpsl momns Hayanu Bo3pacTark ¢ 25 MapTa, JOCTUTHYB MakcuMyMa 27 Mapra, a
3aTeM OHM IOCTETIEHHO YMEHBIIIAINCh U CHU3WINCH IO OOBIYHBIX K TIEPBBIM YuciiaM anperst. Habmonenus 3a
koMeTol Xeitna-borma Benuck ¢ ceHTsaOps 1996 1. mo utone 1997 1, B pe3yinbrare 4ero oOHApPYKUIHUCH
HapyLIeHus] pUTMHYHOCTH nporecca. [lo Mmepe nmpubnkenns koMeTsl K 3emie e€ AbIXaHue BCE ydalaioch:
TaK, NPOAOJLKHUTENBHOCTh cpenHero mepuona 30—40 MuHYT BO BpeMsl MaKCHMaJbHOTO HPUOIMKECHUS
KOMETBI, paBHOTO 150 MJIH KM, YMEHBIIWICS 10 1| MHUHYTHI, @ B HEKOTOPBIC JHU OH ObLI erié MeHblne! Putm
JIBIXaHHs BOCCTaHABIUBAJICS MO MEpe yAaJIEHUs] KOMETHI OYE€Hb MEJIEHHO: B Hiofie 1997 I. mepron cocTaBisl
3-10 MuHYT (KOpOUYe B TIOJNICHD M UTMHHEE K HOYM). JIYTOBEHKO OTMEUAET, UTO B B THH BCIUICCKA DHEPTHI
KOMETbI CaMOYyBCTBHE OIIEPATOPOB YXY/IIAJI0Ch, OCOOEHHO B MOJIYICHHBIE Yachl, YTO 3aTPYAHSIO MPOLECC
n3MepeHnii. Biusinue Oonee ynaaéHHON IO CPaBHEHHUIO C KOMETOH XHUsAKyTaKe, HO Oojiee TpOMaJHON KOMETEI
Xeiina-bonma, oneHuBangock onepatopamu Kak npeBocxozsmiee B 100 pa3 BiausHue ot Oojee OMU3KOHM, HO
OTHOCHUTEIHHO HEOONBIIONH KoMeThl XwuskyTake. Ilommmo “‘/Ipixanust 3emum’”, omepaTropsl HCCIIEIOBAIN
COCTOSIHHE MUHEPAJIOB, KOMHATHBIX PACTCHUH U JIIO/IEH B MIEPHO/ MOSBICHHUSI KOMETHI.

“BBIJIO OTMEYEHO, YTO MPUCYTCTBUE KOMETHI YIHETAIOIIE ACHCTBYEeT Ha TEMHbBIE KAMHU M HECKOJIBKO
YBEJIMYMBACT aypy CBETIBIX KaMHEH, a TaKkKe [[BETOB — KOMHATHbBIX ¢uanok. Onpoc xwureneit I. Tpouika
MOKa3al, 4TO BO3POCIO KOJMYECTBO BHI30BOB «CKopoi momomiu» B ompenenéHueie quau (17-19 m 27-28
Mapra), He CBA3aHHbIE C HOBOJYHUSAMH U MOJTHONTYHUSIMH. MaKCUMYyMbl HHTEHCUBHOCTH TIOTOKA OTHOCSITCS K
9-11 mapra (9 MapTa Ha BOCTOKE CEBEpHOTO IONYIIAPHS IIPOUCXOIUIO TIOJTHOE COTHEUYHOE 3aTMEHHUE) U 27—
28 MapTa, BTOpOH, Oojlee HHU3KHMH MaKCUMyM HMeNl MecTo | ampens, Korja KoMeTa MHHOBalla CBOM
nepurenuii”’. K ocenn 1997 roma «apixanue» 3eMiH HE BOCCTAHOBHMJIOCH, HO IOCTENEHHO MPUXOIUIO B
HopMy. OHaKo B cepeinHe HOAOpS MPOM3OLLIM PE3KUEe M3MEHEHHUs: OBUIO YCTaHOBJICHO, YTO MPHUMEPHO B
TedeHne Mecsma, ¢ 20 HosOps 1o 15 mexalps, «IbIXaHWe» BAPYT CTAIO HEOOBYAHHO TSKENBIM: —
Ype3BBIYAIHO MEIEHHBIM, C TIepruoaoM 5—6 gacoB. [locne cepenunbl nexadpsi — OMATH pe3Koe M3MEHEHHE,
HO Y€ B JIDYT'YIO CTOPOHY: «JIBIXaHHE» BO3BPATHJIOCh K HHTEHCHBHO OBICTPOMY, CBOHCTBEHHOMY BPEMEHHU

19 Tlepurenuii — TOYKa HAaMMEHBINETO yAajleHus o0bekTa oT ConHIa.



MaKCHUMAaJILHOTO CONMMKEHHS C KOMETOW, M TAKUM COXPaHSJIOCH JI0 CaMoro KoHIa siuBapst 1998 r; 3a 5 nHelt
(x 4 deBpanst) OHO, HAKOHEI, HOpMATKU30BaIOChH” [51].

Wrak, nccnenoBatenu yCTaHOBWIM, YTO “‘IbIXaHuE 3eMIM~ 3aBUCHUT OT YCIIOBHUH, CIIOKUBIIHXCS B
Conneynoit cucreme. Ecnu oHM cTaOwibHBL, TO IUIaHETa JABIIUT PUTMUYHO. Ecnu mossisercs
BO3MYILAIOIIWK  (akTop, HampuMep, KOMeTa, TO PUTM [bIXaHUS CcOHMBaeTci, a 3aTeM BHOBb
BOCCTaHABIIMBAETCA 4Yepe3 HEKOTopoe Bpems. boiee Toro, omeparopsl WCCIENOBAIM BIWSHUE W3MEHEHHS
KOCMHYECKHX YCJIOBMHA Ha JAPYrHMX oOWTaTeneil IulaHeThl: KaMHHM, [BeTHl, Joned. Okazajoch, dYTO
MIPUCYTCTBHE KOMETHI OKa3bIBaeT Pa3HOE BIMSHHE HAa TEMHBIE M CBETIIbIE KaMHHU. YKa3aHHOE aBTOpaMHU
“yrHeTeHue” ayp TEMHBIX KaMHEH M ‘“‘yBeIMYEHHE’ ayp CBETIbIX AEMOHCTPUPYET PEAKIMIO KaMHEH Ha
BbI3BaHHBIE M3MEHEHHS NPOCTPAHCTBA IJIAHETHI B MecTe HaOMIOACHHSA, a MMEHHO: 1) BIHSHHE KOMETHI
OKa3bIBaeTCsl ONaroTBOPHBIM IS CBETIBIX KaMHEW, 4YTO TPOSBISAETCS B PACHIMPEHUH WX JHUYHBIX
MPOCTPAHCTB; 2) KOMeTa C)KUMAET aypy TEMHBIX KaMHEH, yMEHbIIasi TEPPUTOPHIO UX JTHYHBIX MIPOCTPAHCTB.
Benp nonstus “cBernoe” m “TéMHOE” HENMOCPEACTBEHHO CBSI3aHBI C B3aMMOACHCTBUEM 3HEPIETUUYECKHUX
I[BETHBIX ITOTOKOB OKPY’KAIOIIETO MPOCTPAaHCTBA ¢ aypoil kamHeW. OueBHIHO, UYTO W CBETJIbIE, U TEMHBIE
KaMHU TONIOIIAI0T MOIYYEHHYI0 UIMH SHEPTHIO U MEPEN3TyUaroT €€ B OKpyXKarolliee IPOCTPAHCTBO B MOJTHOM
cootBeTcTBHH ¢ 3akoHOM CoxpaneHust DHeprun. OaHako TEMHBIC KAMHH 9acTh Tiepepab0TaHHOW SHEPTHH HE
BO3BPAIIAIOT B OKPYXKAIOIIee IMPOCTPAHCTBO, a TPAHCIUPYIOT €€ B MPOCTPAHCTBO C Oojiee HHU3KUMHU
BUOpalUMsIMH, B TO BpeMsi KaK CBETJIbIE BO3BPALIAIOT TAKXKE M MEPepadOTaHHYIO SHEPIHUIO, TOJYYECHHYIO OT
BIIMSIHUSI KOMETHL. [lompocTy roBopsi, SHEPTHH KOMETHI OONBLIC COOMEemCmEyom CBETIABIM KaMHSAM, YeM
TEMHBIM. J{711 KOMHATHBIX (DUATOK SHEPTHUS KOMETHI TaKXKe SIBIISETCS OJIarompusTHOH. 31eCh COOTBETCTBHE
03HA4YaeT CXOJCTBO I[BETHOCTEH. YBenndyeHHe KojmuecTBa BbI30BOB “Ckopoi Ilomomu™ B ompenenéHHbIE
JTHU CBUJIETEIILCTBYET O TOM, YTO B 3TH JHU BIHMSHHE KOMETHI SIBISCTCS HEONArONPUSATHBIM IS JIFOICH,
SHEpPreTHKa KOTOPBIX HE COBMAJIAET C IBETHOCTHIO MMPOCTPAHCTBA TUIAHETHI B JAHHOM MECTEe B JJAHHOE BPEMSI.
Mo)XHO cpienaTh BBIBOJ, YTO KOMETa OKa3blBae€T pa3HOE BIUSHHE HA Pa3HBIX MOJb30BaTeNel IJIaHETHl B
3aBHCHMOCTH OT CIEKTPaJIbHOTO COCTaBa ayp MX Tell.

Takum 00pa3oM, MPHUCYTCTBHE KOMETHI CKa3bIBAETCSI HA COCTOSHHH IHEPTETHYECKOTO MPOCTPAHCTBA
TUTAHETHI, @ UIMEHHO, TIPUBOJUT K TOSIBIIEHUIO T€OAKTUBHBIX O0JIaCTel B MHTEPBAJIBI BPEMEHH, CBA3aHHBIC C
OnpefeaEHHbIM TOJOKEHHEM KOMEThl OTHOCHUTENIBHO 3THX Yy4acTkoB. Ho Ha TulaHeTe CyIIecTBYIOT
OTHOCUTENIFHO CTaOMIIbHBIE T€0aKTUBHBIE O0JACTH — YYACTKH, SHEPTeTHYECKOE MPOCTPAHCTBO KOTOPBIX
W3ITy4aeT B JUara3oHe, HECKOIBKO OTIHYAOIMNMCS OT ()OHOBOTO, NMPUBBIYHOTO JIsI OOJBIIMHCTBA JFONEH.
Otn o0macTé MOTYT OBITh CTaOMJIBHBIMA B TOM CIIy4ae, €CIH BHOpallid B 3TOM MecTe OOYCIOBJIECHBI
MOCTOSHHBIMH  (DaKTOpaMH: HaJWM4YHEeM IOA3EMHBIX Pa3JiOMOB M WX MEPECEUCHHH, MOA3EMHBIX BOISHBIX
MOTOKOB, ITYCTOT | T. II. B Takux mMecTax xapakrep BUOpaIHii SHEPTeTUIECKOTO MPOCTPAHCTBA OTIIMYACTCS OT
(OHOBOTO, YTO MPHUBOIUT K OIIYIICHHUSM TUCKOM(pOpTa (TOJOBHOM 0O0JIM, TOIOBOKPYKEHUSM, U3MEHEHHIO
pUTMa cepAleOHeHNs, OIYIEHHI0O OMAaCHOCTH OT MECTOINpPEObIBaHUS B 3TOM MECTEe M T. .) y TeX JIofeH,
JTMaIta3oH BUOpaInii ayp KOTOPBIX HE COBIMAAAET C TUAMa30HOM BHOPAIWH 3TOH MECTHOCTH B JIAaHHOM MECTe
B_JIAaHHBIA MOMEHT BpeMeHH. HamomHuM, muama3oHbl BHOpannii Ka)IOTO YeloBeKa B pa3HBIX MECTaxX B
pasHble MOMEHTHI BPEMEHH MOTYT HECKOJBKO pa3inyaThcs, TaK Kak BHOpalUH aypbl KaXKAOTO Tela
MPEACTABISIIOT CO00H MeHOGEHHbIe OTKIMKH HA TIPOXOXKAEHHE IUTaHeThl BMecTe ¢ CONHIEM B pa3HOITUIOTHON
ramakthndeckoil cpene. lloaTomy MOkeT oka3aTbcs TakK, 4TO OJHO W TO K€ MECTO OKa3bIBaeT pPa3HOE
BO3NICHCTBHE HA JIONEH: OAHWM JIONSIM TaM OyleT XOpoIlo, a APYTUM IUIOXO. B 3aBHCHMOCTH OT
HanpaBJICHHOCTH BO3[EHCTBUS T'€OMaTOreHHbIX oOmacTell Ha JIOfeH, OHM pa3fensioTca Ha “TEMHBIE” (TIpH
HEeONaronpusATHOM BO3JCHCTBHM, BBI3BIBAIOLIEM HETaTUBHBIC OIIYLICHHS) U ‘“‘cBeTible” (01aroTBOpHO
BO3JICHCTBYIOIMKE Ha JIONEH). DTO SIBIICHWE MOXKHO HCCIICIIOBAThH 0oJiee JETATbHO METOAOM OHMOJIOKAIIHH,
WCHOJB3ys B OHOM M TOM € MECT€ Pa3HBIX OINEPaTOpPOB: B HEKOTOPHIX CIIydasxX MOKET OKa3aThCs, YTO
peakuu ux npuOopoB (paMOK, MasITHHKOB) OyIyT pa3iuyarbcs MEeXAy coOoil. Beas paMku W MasTHUKH —
3T0 He (Qu3nuUeckne MpHUOOPHI, TIOKA3aHUS KOTOPBIX XapaKTEPU3YIOT M3MEHEHUS OKPYKaIOIIero
NPOCTPAHCTBA, T.€. SIBISAIOTCA OOBEKTUBHBIMH. PaMKH W MasTHUKH SBISIOTCS “‘CyObEKTUBHBIMU
npubopamu’: UX “TiokazaHus’” (BpalleHHs, KoJeOaHUs) 3aBUCAT OT COCTOSHHUS OIeparopa B JaHHOM MECTE B
nmaHHbIH MoMeHT. [IpaBna, ecnu nuana3oH BUOpaIuii MpOCTPAHCTBA B KAKOM-TO MECTE CHIIBHO OTIINYAETCS OT
CpeIHero Juana3oHa BOCIPHATHS Y€JI0BeKa, TO M JIOAH, M OMOIOKAI[MOHHBIE YCTPOHCTBA MPOpEearupyroT Ha
BO3JICHICTBUE TAaKOH TeoNaToreHHOHW o0nacTh: B HEONArompusTHOH OONacTH JIOAM MOTYT HCHBITHIBATH
HETaTUBHBIC OIIYIICHHS, PAMKH YCHJIEHHO BPAIllaThCs, MASTHUKH CUJIBHO M HEPUTMUYHO PACKAYUBATHCSI.
Takum o0pa3oM, Ouonokauyuonuvle nRPUGOPLL peazupylom HA B0CHpUAmMUE KOHKPEHHbIM UYel06eKOM
KOHKDPEemH020 Mecma niaHemsl 6 ONPeoe1éHHblil MOMEHN 6peMeH.

3nech HeOOXOIMMO OTMETHUTH clienyrouiee. beITyeT MHEHHE O TOM, YTO MHOTOKPAaTHOE MCIOIb30BaHHUE
oreparopaMu OHOJIOKAIMH TOAPYYHBIX CPEICTB (PaMOK, MasTHUKOB) MOXET HETaTHBHO OTO3BaThCi Ha



37I0pOBbE M CyOb0axX WX CaMHX, a TaKkKe MX ONMKaWIIMX POACTBEHHUKOB. M 3TO HE JOCykee cyeBepHe.
BzanmopeiicTBue omeparopa C €ro TOAPYYHBIM cpeacTBoM  (“mpubOopoM”) MOXKHO CpaBHHUTH C
HNOAIVISIABIBAHUEM B TAMHCTBEHHBIH MUp, HAacEIEHHBIH HEBEAOMBIMU CyiiecTBaMH. M He (akt, 4To BCE OHM
OnaronpusTHO HacTpoeHsl K HaM. Omneparop BUAMT JIMIIb PEAKLIUIO MPUOOpa HA HEBEIOMBIC CHIIBL, a 3TH
HEBUJIUMBIE CHUJIBI — MECTHBIE OOWTATEeNM HCCIEAYeMOTo MPOCTPAaHCTBA — OIIYLIAIOT MPUCYTCTBHE €T0
CaMoro: Beb MEXAY ONEpPaTopoOM M HEBEIOMBIM MUPOM MPOTSIHYIMCh SHEPreTHUECKHE BOJIOKHA (TEUCHHUS
BpeMEH). M mamo M KTO M3 ero oOuTareiell yCTAHOBHT KOHTAKT C YEJIOBEKOM (‘“3aX0YET ITOJIAKOMHTHCS
SHEPrUsIMH YEJIOBEYECKOro auanazona’)? 1 Hem3BecTHO, KaK OTPa3HUTCS 3TO MUPIIECTBO HA YEIOBEKE W €T
POACTBEHHUKAX: BeIb KPOBHAs CBSI3b TAKKE €CTh OAHO W3 MpOsBICHUN (paxraabHOCTH Mupa, 4acTbio
KOTOPOTO SIBIISIETCS YEIOBEK. B 001meM, kak Myapo TOBOpUTCS: “‘HE 3Has Opoja, He cyiics B Boay . JuamazoH
CO3HaHMA YeJIoBeKa 0e3yCIOBHO CJeIyeT PacCIIMpsiTh, HO TOJBKO C MOAHbIM OCO3ZHAHUE NPOUCX00AULe20,
KOTOpO€ MPUIET He CPasy, a TOIABKO B PE3YNIbTaTe KPOIOTIMBOM paboThl HaJ COOOM.

Takum 00pa3om, onepaTopsl OHONOKALKH SIBISIFOTCS HccienoBarensiMu ['eonarorennsix M3nyuenuit —
¢parmenta TeueHuii Bpemenn beckoneunoctu. OHU HE TPOCTO (QUKCHPYIOT IBWKEHHS PaMOK B pa3HbIC
MOMEHTBI BPEMEHHU B pPa3HbIX MECTaX, HO NPEABAPUTEILHO HAcmpausaiomca Ha Tpolecc uMepeHuil. B
MOATBEPKICHNE CKAa3aHHOTO MPOIUTHPYIO OTPBIBOK M3 cTatbu [52]. “Ilpu pabome onepamop 6uonoxayuu
00JIdHCEH UMEMb XOPOULO OMPAOOMAHHBIL HABLIK «8XOOUMb 8 PE3OHAHCY C MeM 00bEeKMOM, Ha KOMOPbIll OH
HACMPAauaemcs, He HANPALAACy, a KaKk 0bl paccaabasance. [loomomy 8adicHbiM s6emcs npedcmagienue o
Mom, Kakum 00paszom owpyujaemcs npunamue ungopmayuu. AcHo umo eciu uenosex He 0C8eOOMAEH O
npoyecce, UHPOpMAYUI0 O KOMOPOM OH NONYYAem, Mo OH He 80CHpUMen eé NOTHOCMbIO U A0eK8AMHO UIU
socnpumem eé 6 popme, ompasicaroueli «yCmpolucmeo NPUEMHUKAY, U Ha Oa3e mex ceedeHUll, KOMOPbIMU OH
pacnonazaem. Tak, He HACMPOEHHBI MENeBU30pP OACM 6Mecmo 4EmKo20 uzodpadicenus nonocvl. Ewé 6o
6cex OPeBHUX YUeHUAX NOOUEPKUBANACH HeOOX0OUMOCHb HOO2OMOBIEHHOCU 80CHPUHUMAIOWe20.”

31ech KIIOYEBBIM MOMEHTOM SIBIISIETCSI IMEHHO HACMPOU CO3HAHUA HA PE30OHAHC C UCC1e0yemMbIM
Aenenuem. B 1aHHOM ciiydae moj “dBJeHHEM’ TOJpa3yMeBaeTcs M3MEHEHHE COCTOSHHME 3HEPreTHYeCKOro
npoctpaHcTBa miaHeTsl (I'eomaroreHusix Msnyuenuii) B onpenenéHHOM MECTHOCTH B JaHHOM HHTEpBaJie
BpeMEHU. A “HacTpodl Ha pEe30HAHC” — 3TO CTPEMJICHUE OIEpaTopa OUIYTUTh KaK MOYKHO IMOJHEE PUTM
BUOpauuii ayphl Tela IUIAaHETHl B JAHHOM MECTE B JIaHHBI MOMEHT BpeMeHH. TOUHO Tak jke HacTpauBaeTcs
JI030XOJIEe1] B TIOMCKAX MOA3EMHBIX HCTOYHUKOB BOJBI MJIH MOJE3HBIX UCKOMAEMBbIX, HE BUAMMBIX ITIa3aMH, HO
ONIYIIIAEMBIX €r0 DHEPreTHYEeCKUM TelloM (aypoii). Hactpoit Ha pe3oHaHC H €CTh 0CO3HaHUe
MIPOUCXOASIIETO, M 3TO YMEHHE MOXET OYEeHb HMPUTOIWTHCS, €CIM M B AaiNbHEHIIeM Halla TuraHera OyaeT
nepecekars 0Oojiee IUIOTHBIE TAJAKTHYECKHE CpPEAbl, YeM 53TO HMMEJIO MECTO B MpeblAyIleM IepHoje
OTHOCHUTENFHO CIIOKOMHOTO cyniecTBoBaHus. 1o kpaiiHel Mepe, emé He TaK JaBHO KIMMAaTHUECKUE YCIIOBHS
ObUIM TOpa3no CTa0WibHEE, U HE Tasii TaK CTPEMHUTENBHO B ropax JICAHUKU, HE pa3pyllaliuch JeJOBbIC
MHOTOBEKOBBIE TTOKPOBBI Ha MOJIOCAX IUIAHETHL... Eciiu Tak OyaeT mpomoiKarhesi B AajbHEHIEM, a MOXKET
OBITH U B OOJIee CHIIBHOM Mepe, TO Heruioxo Obl 1 HaM caMWUM Hay4dUThCs “‘IHarHOCTHpOBaTh” Bpewms, a He
CCBUIAThCS Ha TO, YTO CIIOCOOHOCTH K NPEIBUACHHUIO COOBITUH, 1O KpalHEH Mepe, — 3TO TONBKO yAET
0COOBIX JIFOfIeH, Ha3bIBAEMBIX “IKCTpaceHcamMu’’. [IeiCTBUTENBHO, CIIOCOOHOCTH “BUJIETh HEBUAUMOE™ Y BCEX
pasHble, HO KTO 3HAET, Ha YTO CIOCOOEH YEIOBEK, €CIM OOCTOATENBCTBA BBIHYISAT €r0 M3MEHUTH CBOE
oTHouleHHe K Mupy, emé HenaBHO ObIBIIEMY TakuM IpHUBBIUHBIM. Bc€ obcrouT ropasgo mpouie ,
OJHOBPEMEHHO, cinokHee. lIpoie Bcero — 3TO @epumb B TO, YTO U3MEHEHHE CO3HAHMA IPUBEAET K
W3MEHEHUSIM PeaKii TeJa Ha COOBITHS B MPOCTPAHCTBE, MEHSIOMIEMCS B YCKopstouieMcs: Temmne. CioxHee
— U3-3a TOTO, YTO 6epa B BO3MOYKHOCTb KapAWHAJIBHOIO M3MEHEHMs HAINPaBIEHHOCTH CO3HAHMS, CTOJb
HeoOXoMMasi B 20Xy OBICTPBIX TepeMeH, ecTh Paspemenne Bpemenu. CoOTBETCTBEHHO, HEBEPHE — ITO
TABY Bpemenn. Aypa kaxaoro 4eioBeka BUOPUPYET B CBOEM pUTME, COBIAIAsl WIIM HE COBIAast B KaXKIbIN
MOMEHT C PUTMaMHU BHOpalMii OKPYKaloILEro 3HEPreTH4ecKoro mpocTpaHcTsa. Paspemenue Bpemenn —
3TO CXOJACTBO L[BETHOCTEH ayphl Tella YeIOBEKa C LBETHOCThIO MeCTa, cOOTBeTCTBeHHO TABY Bpemenu —
9TO X HECOOTBETCTBHE. TeopeTniecku 31ech BCE sICHO: HEOOXOMMO H3MEHHUTD [IBETHOCTh ayphl Tella TAKUM
o0Opa3oM, 4TOOBl OHa BUOpHpOBaja B COOTBETCTBHM C BUOpanusMH OyIyIero ydacTka MmpoJiéTa IJIaHeThl B
I'anaktuke. Ho Hackonbko Ianeko MOXHO 3amIsAHyTh B Oynaymee? OdeHb AajeKo MOTYT 3alyISIHYTh TOJIBKO
mony, oOnmamaromme ocoObM JapoM npenBuaeHus. ORHAKO HAaydUThCS aJEKBaTHO pearupoBaTbh Ha
OmmKaifie coObITUS M MPEABUAETh NMOCIEACTBUS CBOMX PEaKUWH Ha HUX MOXKHO, ONMUPAsCh Ha CBOIO
uHTYHLUIO0. boree netanbHbli pa3sroBop 00 3TOM MPEICTOUT B JalbHEWIIEM, a TIOKa HEOOXOAMMO BEPHYTHCS
K Halllell mia"eTe kak yactuie Kocmoca, momunHsronieiics ero 3akonaM. IToka BC€ cka3zaHHOE BBIIVIAIAT KaK
“reopus”’, HO MPOHUKHOBEHUE B ATH 3aKOHBI, TAKUE “HOBBIC” I HAC U TaKWe “‘CTapbie”’, HA CaMOM Jelie —
M3HaYalbHBIE, OCHOBOIIOJAraloIe — IMOMOXET HaM BCIIOMHHUTH ce0s M OCO3HATh CBOIO POJIb HA IUIAHETE
ceifuac, a mo3nHee — u B najnékom Kocmoce.



§6. IlnaneTHblE Cpeabl Kak NocJeN0BaTe/IbHbI CHHTE3 COJTHEYHOT0 HU3JIyIYCHUA

B »ToMm maparpade peus moitnér o6 00pa3oBaHMM IUTAHETHBIX Cpell KaK O MOCIIEeIOBAaTeILHOM CHHTE3E
COJIHEYHOTO M3ny4eHus. Ho BHauasie mocCMOTPHM, YTO TOBOPHT HA ATy TEMY COBpeMeHHas Hayka. CornacHo
B3MJIsJ]aM, YCTAHOBHUBIIUMCS B HayKe, TNIAHETHBIE CPEJIbI COCTOST U3 aTOMOB, MOJICKYJT U MX COSAMHCHUI:

1) razoBasi cpema — 3TO XaOTHYHOE JBHKEHHE MOJEKYJ, COCTOSAMIMX W3 0oJiee MEJIKHX YacTHUI
(aToMOB), T/I€ IPOMCXOANUT YHEPTOOOMEH Xaoca;
2) BomHAas cpela — COCIMHEHWE XMMHYCCKHX DJIEMECHTOB TIPU OMPEACIIEHHON TemIeparype, yke

oOnazaroniee IIOTHOCTBIO B 3aBUCUMOCTH OT TITyOHHBI;

3) nouBeHHas cpena — Oojee CIoKHOe (MHOTOCIONHHOE) 00beJUHEHNE XMMUYECKUX acCOLMALiT, Te
BpeMsI MX JKU3HU JIUTENbHEe, YeM COeTMHEHUI BOJHON U ra30BOM CpeIbl;

3a) rpaHUTHO-0a3aIBTOBEIC 00pa3oBaHus (cpena);

4) pacTuTenpHas cpeaa — CIOKHeHIIee XUMIUeCcKoe 00pa30BaHueE;

5) Ouonorudeckas cpefa — emé 6ojee yCIoKHEHHOE, HO B 00Jiee CKOPOCTHOE COCTOSIHUE CIOUCTBIX
XUMHUYECKUX aCCOLHAIIUH.

B coBpemeHHOI Hayke CyliecTByeT NMOHMMaHME >KM3HM “aToMOB” Kak “KMpHIUYMKOB” Mmuposnanus,
9€TKO 0CO3HAIONMX CBOE MecTo BO BeemenHoit. Kak oHn HaxomsT npyr npyra Bo Beenennoii? Bems aTroMbl
€CTh M B OYEHb Pa3pekEHHBIX Cpenax. u, BooOIIe, 3a4eM OHM KHUBYT? KTo MX CO3MaéT M KOHTPOIHpPYeET, He
Joryckas “HemoenaHus” W “nepeemanus”’? 3mech mox “nuuiei”’ moxpasymeBaeTcs yHepeua Bceenennoil. B
Teopur “CIIEKTpOLBETHBIE TEUCHHUSI BpeMEH TOBOPHUTCS O TOM, uTo beckoHeuHOCTh 00nanaeT GppakTaabHON
CTpYKTypoi. BOoT n oTBeT Ha Bce 3amaHHbIe Bompockl. Kaxapril “aroMm” (B mepeBoe ¢ TPeYecKoro 03HadaeT
“HenenuMBbIil”’) ecTh parmenT @pakrana “becKOHEYHOCTH”, MO3TOMY KaXKIBIH aTOM “3HAeT CBOE MecTo” B
Wepapxun. Panee Obul0o CKa3aHO, 4YTO BCE MaTepUAIBHBIE CTPYKTYphl HPEACTABISIOT  COOOM
pasHoMacIuTabHble BUXPEBbIE 00pa30BaHUsl, IIOCTPOCHHBIE MO (hpaKTaIbHOMY NpUHIMIY. VHBIMHU cloBaMmu,
“pasyMHOCTh TOBEJAEHHsS ‘‘aToMOB” 0OycloBlieHa TeM, 4YTO B HeMarepuaibHoM Ppakrane Bpemenu
beckoHeyHOCTH BCe B3aMMOJECHCTBUS OCYIIECTBISIOTCSI MTHOBEHHO, IT0O3TOMY “‘aTOMBI” MTHOBEHHO HaXOAST
CBOE MECTO B IIOCTOSHHO IynbcupytonieM [Ipoctpanctse Bpemenu beckoneunocTu.

B nmpemmaraemoii Teopuu aOCONIOTHO BCE€ CTPYKTYpbl BceleHHOW TPEmCTaBisSIOT  Cco0oit
MHOTOCJIOKHBIE BUXPEBBIE SHEPrONOTOKH, B3aUMOAECHCTBYIOLIUE IPYr C APYTroM. DTH MOTOKU SIBIAIOTCA
TEUCHUSMH BPEMEH, T. €. OTHOCATCA K HeMaTepuallbHOMY (3HepreTuueckomMy) Mupy. Bee marepuansHbie Tena
Bcenennoii, ot atoma 10 Tena camoi BcenmeHHOH, mpenacTaBisioT co0Oil yIIOTHEHHs, 0Opa3oBaHHBIE B
MeCTax MepeceyeHrsl MHO)KECTBEHHBIX IIOTOKOB BpeMEH. BuXpeBbie MOTOKM MOXXHO B TPyOOM MPHOIMKEHUN
CPaBHUTbH C BOPOHKaMH (KOHYCaMH), HJIH C TIECOYHBIMH YacaMy, TAe “TIECYNHKU BPEMEHHU MEPECHINAOTCs U3
BEpXHEH YacTH B HWKHIOI, TpaHCHOPMHUDPYS Oydywee B Hpouiioe 4Epe3 TOPIOBHHY HACMOAWe2o.
“Pa3zmepbl” BUXPEBBIX MIOTOKOB COOTBETCTBYIOT MaciTadam Tejl, KOTOpble MU MaTepUaIN3yIOTCS: YacTHIIa,
aToM, IUIaHeTa, 3Be3na, BceneHHas,... BuxpeBoil xapakTep MOTOKOB MpOSIBISETCS B TOM, YTO KOHYCHI
BpAIalOTCs, a 3TO TPOSBISETCS B MaTepUaTbHOM MHpE KaK “‘oceBble” W ‘“‘OpOWTanbHBIE” BpalleHUs
kocMuueckux Tel. Ceer® (MarepuaabHbIi MUP) IO CIUPAIH PACIPOCTPAHIETCS (MAaTepHAIM3yeTCs) BIOJb
CTEHOK KOHYCOB, CJIEZIOBAaT€IbHO OH TO)XKE ‘‘BpaliaeTcs’ BOKPYT OCH KOHYCa, 4YTO TPOSIBISETCS s
HaOmonatensl Kak M3MEHEHHE OCBEIIEHHOCTH. (g 3eMHOro HaOmromarens, >KMBYIIEr0 Ha IUIaHETE, OCh
BpaIleHus KOTOpOi HaKIoHeHa Ha 23,°5 K IMIOCKOCTH OPOUTAILHOTO IBHKEHUS, NU3MEHEHHE OCBEIIEHHOCTH
MIPOSIBIISIETCS B BUIE KOCMHYECKUX LIUKIIOB YMpO—0eHb—8euep—HOoUb N 8eCHA—N1emO0—0CeHb—3UMd.

BuxpeBrsie 0Opa3oBanus (BOPOHKH, WJIM KOHYCHI) TEYCHUH BPEMEH 3HEPreTHUECKOr0 MUpPa 00pa3yloT
CBET M Jpyrue IUIAHETHBIE Cpelbl NMYyTEM MOCIEAOBATEIbHBIX CrYIIEHHH. A caMH KOHYCHl “‘ZIbpImaT’,
MOTJIONIasl M W3Iy4as SHEPIHMH OKPY)KAIOIIEr0 HHEPreTHYEeCKOTO IMPOCTPAHCTBA, OCTAaBasCh MPU ITOM
Henoosudchvimu. B cuny dpakranbHOCTH OECKOHEYHOTO YHEPreTHUECKOTO MPOCTPAHCTBA, KAKIBIH KOHYC
BJIOJKEH B Oosiee KpYNMHBIA KOHYC, 00pa3ylolnii B MaTepHabHOM MHUpE TeJlo, BKIIOYaroliee B ceOs Majblil
KOHyC (KOHYCBHI), U Tak 10 beckoHeuHocTH. MarepuanbHble Tena, 0Opa3oBaHHbIE MEHBIIUMM KOHYCaMH,
SBJISIFOTCSL YACTAMH Tela, MaTepHaIM30BaHHOTO OOJBIINM KOHYCOM. B MarepmaibHOM MHpe 5Ta Lenodvka
MOCJIEIOBAaTENbHBIX MaTepHaIM3alluii B JAHHOE BpeMs IIpeJCTaBleHa YYEHBIMM KaK CHCTEMa Tell,
BPALIAIONINXCA BOKPYI LEHTPAJIbHOIO (IIPUTATMBAIOLIETO) TeJa, IAE paclpelesieHHe MajlblX Tel M HUX
CKOPDOCTH IIOIYMHEHbl TPaBUTALMOHHBIM CBs3siM Mexny HumHu. ComracHo Tteopuu “‘CHEKTpOLBETHBIE
TEYEHUS BpeMEH, 3TU CBA3H ONPEAEIAIOTCS CHEKTPATbHBIM COCTaBOM (IHEPTETUKON) KaXKJIOTO U3 BUXPEBBIX
MOTOKOB BpeMEH. OceBble BpalICHHUs TaKke 00yCIOBIICHBI SHEPTETUKON BHXPSI, 00pa3yoLIero JaHHOE TeJo.

20 Cger (Anama3oH IEKTPOMArHUTHOTO U3IY4YEHUS) ABISIETCS MaTepueil, 0onee TOHKOM, 4eM BEIIeCTBO.



NMeHHO »Ta oHepreTMka M OINpenAessieT CKOpOCTh BpallleHus Tena. J[Is miaHeTbl 3TO O3HayaeT
MPOIOIKUTEIHFHOCTh CYTOK, KOTOpasi OIPENENAeT OumenbHocms ceKyHowvl. OTciona cienyeT BBIBOJ, UTO
TIOHATHUSL Ocegvle W OpOUMAbHble 8paujeHusi KOCMHYECKAX Tell SBISIOTCS OOBSICHEHUSMH DPE3ylbTaToB
ACTPOHOMHYECKUX HAONIONEHUH 3a MarepHajbHBIMUA TellaMH, TOMEIIEHHBIMH B MaTepHalbHOE
npocTpancTBo. U 3TH 00BsICHEHUS B IPUHLIUIIE HE MOT'YT YCTaHOBHTH IPUYHMHBI TAKOTO MOJIOKEHHS JIEIT, TaK
Kak MIPUYHUHEI (BEpIIMHA aiicOepra) HaXOAATCS B DHEPreTHIESCKOM (HeMaTepruaIbHOM) MHpPE, CYIIECTBOBAHUE
KOTOPOTO B KOPHE OTPHUIIAETCS COBPEMEHHON MaTEpUATUCTUUECKON HAyKOH.

[Inanera 3emns, kotopas BMecte ¢ ComHeyHoil CHCTEMOH JIETUT B TallakKTHUECKOM CIEKTPaTbHOM
npoctpaHcTBe, mnepecekaer Cextopa Bpemenn. CrekTpalbHbIE TaJIaKTUYECKHE MPOCTPAHCTBA, HACHIIAs
ctepy ColHEYHOTO MPOCTPAHCTBA, M3MEHSIOT €r0 U3Ny4YeHUe Yyepe3 BHYTPEeHHI0 cTpykTypy ConHna, a oHO
Hacelmaer [eonarorenHble M3mydeHust minaHeTsl, oOpasyrolye MHOTOChEpHyI cpeny — aypy Tena
TuTaHeThl. Bpems mponéra B ramakTHKe — BpeMs COOBITHI Ha 3eMiie, riie oHa CeKyH/ia cocTaBisieT 250 kM
MIEPEeCeKAEMbIX CHEKTPaJbHBIX TATAKTHUYECKUX TEUYCHWH, 0ONaNaonX pa3sHbIMU IUIOTHOCTSMH W Pa3HBIM
HanpsHKeHHeM. DTO O3Ha4aeT, YTO B KaXKJIOM OTpe3Ke MyTH YIUIOTHEHHS CHEKTpPajbHBIX TEUEHUH SBISIOTCS
PasHBIMH, T. €. COCTOSHMS JHEPreTHYEecKOro okeaHa (MHOrocgepHoro oobéMa — aypbl Teja IUIaHETHI)
3aBUCAT OT DHEpPreTukdu mponéra. Kaxnplii ydacToK TOBEPXHOCTH IDIAHETHI eCcTh OOBEMHAs cpena,
COCTOSIIAsT W3 Ta30BOTO CJI0sI (CBOM Ha pa3HBIX BHICOTAX), pelibeda MOBEPXHOCTH (TOpa, XOJIM, paBHWHA,
oBparu, Oallky, pa3loMbl) M DIYOMHHOTO COAEp)KaHMS IUIAHETBl. OTOT CIOEHBIH “TIUpOr” ecTh
MaTepuanu3oBaHHOEe OOBEIMHEHHWE PasHOIUIOTHBIX  CTPYKTYyp. B mpocTpaHcTBe  pa3HOIIOTHBIE
MaTepHallbHbIE TeJla MOCTOSHHO COOPTaHM30BBIBAIOTCSA B KECTKYIO IOCIEIOBATEIHHOCTH BO BPEMEHU U
¢dopme. OOpazoBaHue COOBITHI y Pa3HOILIOTHBIX TEJl Ha TUIAHETE MOCTOSTHHBI: MaTepHaliu3aliys Topsl, Jieca 1
T. I., & UX DHEPreTHKa IMEepPeXOIUT TO K OJHHM CIEKTPaJIbHBIM OOpa30BaHUAM KaK HEOTIEIMMOM YacTh
I'eonarorennsrx M3myueHnit, To K ApyruM (KM3-3a NepecedeHrs TaTaKTHIECKHUX CIIEKTPAIBHBIX IPOCTPAHCTB).
B sHepreTHyeckoM MOJIYNPO3PAauyHOM CIIEKTPaIbHOM c(eponje IUIaHEThl MEepPETEeKAIOT CIEKTPaIbHBIC
Te4eHHus U3 ayp B ayphl. [lomynpo3pauHOCTh 03HAUaAET, YTO IUIOTHBIE Tesla MPOHHUIIAEMBI JUIsl S3HEPTeTHUECKUX
MOTOKOB. lIpuMepoM JHepreTHYecKUx TepexofoB SBISAETCS H3MEeHeHue ¢GopM Tenm (ropa paspylraercs OT
BETpa W BOJBI, JEPEBBSI Pa3pylIArOTCs, HACHIIAS IIOYBY,...). DHEPreTHKa aypbl COXpaHseT obmrue (Gpopmbl
MaTEPUAIILHOTO Tejla B OIPENEIEHHOM A Heé BeTHOM Bpemenu. B kaxoil aype cemb 11BeTOB BpeMeHu,
rae KaXIbli [BET MMEET CBOIO YaCTOTY “‘MUTaHUs W CBOIO TOHAJIBHOCTD B IIOJIyTOHAX.

3emirst — gacTura Beenennoit. Kaxapiii yaacTok e€ moBepXHOCTH — 00BEMHAS cpema, COCTOSIIAs U3
ra3oBOTO CJIOSI (CO CBOMM COCTaBOM M TUIOTHOCTBIO Ha PasHBIX BBICOTax), BOAHOHM (OKeaH, MOpE, 03epo,
peKa,...) Wi TBEPIOH MOBEPXHOCTH (ropa, XOJIM, paBHHHA, OBPAry, Oajlku, pa3jIoMbl) U MOATIOBEPXHOCTHOTO
ciost (nryOMHHOTO conepkanus tianeTbl). CONHEYHBIH CBET KAXKIYH0 YCIOBHYIO “CEeKyHay ' OCBelaer
armocdepy miaHeThl, a cama arMocdepa — UPEABIAYIIHMHA (10 3TOH CEKYHJIbI) MHOKECTBEHHBIH 00BEM
CEKyHJ Kak OecuMCIIeHHbIC BapWallid CHHTE3a CBETa, 00pa3ylolIero rasbl, KHUIKOCTH, PAaCTHTEIHLHOCTS,
JKUBOTHBIA MU, YEIIOBEKA, ... [Ipy 3TOM CBET exceceKyHOHO HACHIIAET BCE CPEbl, BKIIOUask OMOIOTHYEeCKUe
BUJBl TUIAHETHI: MPOUCXOAWT €KECEKyHIHas MaTrephalin3allisl BCceW IUIaHeTHl B ‘‘CONHEYHBIX JIaJIOHAX
BMECTE CO BCEM €€ COZepKUMBIM (obuTaTensiMu). MaTtepuannsanus cBeTa co3aéT CJIOU ra3oB, KOTOPbIE MOJ
BO3JICIICTBUEM CBeTa 00pa3yloT paszinyHble XUMUYECKHEe coeuHeHHs. Boszayx — cmech raszos. B pasnoe
BpeMsI TIPOTIOPIIMU MEXKAY Pa3TUYHBIMH Ta3aMH OTIHUYAIOTCS B 3aBUCHMOCTH OT COCTOSIHHUS TaJaKTHUECKUX
cpen, CKBO3b KOTOphle IulaHera Bmecte ¢ ComHiem mnpojeraer B [amakTuke mo crnmpaneodpazHOMY
MapmpyTy co ckopocteio 230 km/cek. ConmHe4HbBIH cBEeT — pe3ynbraT Marepuanuzanun ConHIeM
Pa3sHOIUIOTHBIX TallaKTHYECKUX Cpell, MonIomaeMblx aypoi Tena ComHia. A coOCTaB caMUX TallaKTHYECKHX
Cpesl OompeseIsieTcsl IHEPreTUKON yyacTka nposiéta Mieudoro I1yTv B pa3HOIUIOTHBIX MEXTallaKTHYECKUX
cpenax. [losTomy ycrmoBus )KU3HU Y€IOBEKa Ha IJIAHETE OMPEeIIAIOTCs yCIoBUAMH e€ mposéra B ['amakTuke.
Msbl He MOXeM W3MEHUTh JBrxkeHus CONHIA, HO MOYKEM OCO3HATh MPOUCXOJAIIEe U MPUCIOCOOUTHCS K
BO3HUKAIOIINM HOBBIM YCIIOBHUSIM.

3nanve o leonmaroreHHBIX M3mydeHUsX, SBISIONIUXCS HEOTHEMJIEMOW YacThIO CHEKTPOIIBETHBIX
Te4eHUN BpeMEH, yCTaHABIMBAaET B3aWMOCBSI3M MEXy IUIAHETHBIMHM CpelaMH, KakJas M3 KOTOPBIX €CTh
MaTepuallbHOE TIPOSBICHWE TEYSHWH BpPEeMEH OHEPreTHYEeCKOT0 MHpa, OONajaroInuX  pa3HBIMA
CIIEKTpaJIbHBIMH cocTaBaMH. I eormaroreHasie V3mydeHns poXoAsaT “KUBBIM™ 00OBEMOM W3 Ta30BBIX CpPeld B
BOJHYIO, PAaCTUTEJbHYIO, IOYBCHHYIO, OMOJIOTHYECKYIO, TPAHUTHO-0a3aJIbTOBYIO Cpelbl U Jaliee B [IyOUHBI
riaHeTbl. CIleKTpaibHBIE IBETa ayphl Tesla IUIAHEThl, HAXOISICh IpYr B Apyre (Hampumep, “‘CHHHN” |
“KpacHBIN TTOTOKH), HE TIEPEMEIINBAIOTCI. DTH CHEKTPHI CO3MAaHBI M3 DHEPTETHUCCKUX HHUTEU CTPYKTYPHI

21 VYcnoBHas cexkyHAa — o0O0pa3HOe IIOHSTHE, 3aBHCAINEe OT BbIOOpa MNpHMEHseMON cucteMbl otcuéra. EE
HPONOJDKUTEIBHOCTD JUIS Pa3HBIX CTPYKTYP 3aBUCHT OT HMX BHYTPEHHHUX PHTMOB, OOYCJIOBIEHHBIX CKOPOCTBIO
9HEProOOMEHOB MEXIy SHEPreTHUECKUM MUPOM M MaTepHaIbHBIM MUPOM (CKOPOCTHIO XMMHYECKUX PEaKIH).



BeckoneuHocTH, 00pa3yromux MarepuaibHbIe TeNa, O0Jajarolie IJIOTHOCThIO. bBeckoHeuHOoCTh
(9HEepreTHYeCcKuil MHUp) COCTOUT M3 3TUX PA3HOLBETHBIX HUTEH, U OHU TAHYTCA BO Bpemenu Bcero. Hutu
00pa3yroT 3HEPreTHUECKUe CryIeHUs B II0TOKaX BpeMeHn — pa3HOIIIOTHBIE MaTepualibHbIE Tea (3BE3MbI,
raJlakTHKH, BCEJCHHBIC), a Takke (OpMBI BCEX TeNl MPOCTPAaHCTBA IUIAHETHl MU MX BHYTPEHHHUI COCTaB.
VYcnoBHBIN npuMep: “cuHee” u3nydeHue ¢ BBICOTh 800 KM “TedéT TO MpsAMBIM, TO CIIMPAJIETIOPOTO00Pa3HBIM
00nEMOM (Kak Bomomaja) B TOPHBIN XxpebeT, a B HEM pa3BETBILICTCS B PAaCTUTEIHLHOCTH B BUAC (DOHTAHOB.
Jlanee BeTBHCTOCTH CXOAWMTCA B KOHYycooOpasHyio (opmy (Tae BepimHa “KMBaeT B pa3HBIE CTOPOHBI),
KOTOpasi BMECTHJIa B ce0sl 03epo, MIyOMHHBIN IuTaHeTHHIA ciod 800 KM M HOBEPXHOCTHb APYIOW CTOPOHBI
wiaHeronga 3emisi. Tak ke 0OpUCOBaH B APYroM penbede “KpacHbld” U APYrHe CHEKTPHl ayphl IIAaHETHI
3eMiIsl, KOTOpbIE, HaXOAsCh IPYr B Jpyre, HE MEPEeMENIMBAIOTCS. DTH CHEKTPHl €CTh O0pa3oBaHUs M3
SHEPreTHUECKUX HHUTEH, 00pa3yroInX IUIOTHOCTH MaTepUANIbHBIX TNl CTPYKTYPhl BEeCKOHEYHOCTh, KOTOpast
COCTOUT M3 HUX, a OHHU TAHYTCs BO Bpemenu Bcero.

BHewHss cpenja — Haile HEBHOMMOE Tell0, HO OHO HE IieJioe (B €IMHBII MOMEHT BPEMEHH), a
pa30pocaHHoe (parmMeHTaMu BO BceX ‘‘CekyHmax”’ (M, €CTECTBEHHO, BO BCEX COOTBETCTBYIOUIUX WM
pa3IMYHBIX MECTax B MPOCTPAHCTBE IUIAHETHI), 3a €€ mpenaenamy, 3a npeaenamu ColHEUYHONW CHCTEMBI, 3a
npeznenaMu ['anakTuky,... Mbl cymecTByeM Kak Tena Oiaronaps GppaxkraabHOCTH IIAHETHBIX CPEel, KOTOPbIE
caMM IIOCJIEAOBAaTeJIbHO CO3AaHbl (PaKTaJbHOCTBIO COJIHEYHOro wu3aydeHus, a camo ConHue —
(pakTaJIbHOCTBIO TaJAKTHUECKUX TEUYEeHWH, u T.I. 10 beckoneunoctu. [losToMy © OpOHCXOAMT
eXKeceKyHIHas cOOpKa KaXIOro Teja B YCJIOBHSX Pa3BUTHS MHOXKECTB, OOpa3ylOIIMX B Pa3HBIX CBOHMX
BpeMeHax HOBBIE MHOXxecTBa ((ppaktanpbHOCTh CoOBITHIT Bcex Ten). JIro0oe IUIOTHOE Teno — SHEPTHs
MHOTOKpPAaTHBIX TpaHCopMaluid 3BE3MHBIX W3TY4YeHUH (YIUIOTHEHUH ramaktuueckux cpen). Jlroboe Tteno
ConmHEeYHO CHUCTEMBI — JHEPTusl COJNHEYHBIX H3iIydeHuH, rae ComHIe — MaTepuaiu3alys TEUCHUH
BpeMEH? pPa3HOIUIOTHOM TrajaKTUYEeCKOW cpenbl ((pparmMenTa TedeHuii BpeMéH Bcenennoii). Bce Tena Ha
TUTAHEeTe HAYMHAIOTCS W3 JAPYTHX TeJ, TJe MOCTOSHHOM MEPBOOCHOBOW SBISETCA COJIHEYHOE H3ITyueHHE.
Uepenysach B BapHallUsiX CHHTE30B, OHO 00pa3yeT I1aHeTy 3eMJs U e€ Tob30BaTeneil:

1. ConneuHoe u3nydeHne 00pa3yeT ra3oBble COCTaBEI;

2. ConHEUHOE M3TyYEHHUE + Ta30BbIe COCTABBI 00PA3YIOT KHUIKOCTH;

3. ConHedHOE U3ITyueHHE + ra30BbIe COCTABBI + )KUAKOCTH 00pa3yloT OaKTepHu + MUKPOOBI;

4. ConHevuHOE M3ITyYEHHE + Ta30BbIE COCTABBI + KUAKOCTH + OaKTEpHH + MHKpPOOBI 00pa3yloT BHIBI
10YB;

5. ConHeyHOe W3Ty4YeHHE + Ta30Bble COCTaBBl + JKUAKOCTH + OakTepuu + MHKpPOOBI + IOYBHI
00pa3yroT BUBI PACTUTENBHOCTH;

6. CostHEYHOE M3JTyYeHHE + ra30Bble COCTABBI + XKHUIKOCTH + OakTepuu + MHUKPOOBI + IMOYBBI + BHJBI
PacTUTETHHOCTH 00Pa3yIOT KUBOTHBIA MHP;

7. ConHeuHOE M3TyYeHHUE + Ta30BbIe COCTABHI + XKHUIKOCTH + OaKTepUU + MHUKPOOBI + IMOYBBI + BUJIBI
PacTUTEIBHOCTH + KUBOTHBII MUpP 00Pa3yIoT YeloBeKa.

W3 npuBenéHHON MOC/IEAOBATENPHOCTH CHHTE3a IIAHETHBIX Cpel BUAHO, 4YTO OMOJIOrHYecKHi
MHUKpPOOpraHu3M (MHKpoO) oOpa3yeTcsi Ha CTaJuM CTYIICHHUs Ta30BOM Cpebl B JKUAKYIO, a 3aTeM SIBISIETCS
HEOTHEMJIEMOH YacCThIO TII0YB, PACTUTEIBHOCTH, JKHUBOTHOTO MHpa U Mmupa Jroned. Cucremsl
MHUKPOOOpa30BaHUN MEPEU3TYUArOTCs M3-32 HEBHIUMOTO “‘BIUSHHS , 00pa3yroImero B HUX BBIHYKICHHOE
HapacTaHue pelbeHOW MaTepuaau3alliy, T. €. Hoaaepxkanue oonEMHON (hopmbl. HeBumuMoro “BiausHUE”
— 9TO COBOKYMHOCTh OECKOHEYHOTO KOJMYECTBA LBETHBHIX SHEPreTHYECKUX HUTEH (TeueHHi BpeMEH),
“eKeCeKYHAHO” MPOXOAALINX Yepe3 KaKIyl0 TOUKY MPOCTPAHCTBA COOBITHH M BBI3BIBAIOLINX BBIHYKICHHOE
npopactanue peinbedHoi dopMbl Tena. DTO U ecTb Mamepuanuzayua. A demamepuanuzayus — 310
WU3MEHEHHE TEPPUTOPUN BBIHYXKICHHBIX MpopactaHuii penbedoB ¢opmbl Tema. MHBIMU cioBamu,
Mmarepuanuzanus ectb Paspemenue Bpemenu, a nemarepuanusauusi — TABY Bpemenun. CobctBeHHo, TO,
YTO MBI Ha3bIBaeM ‘“KHM3HB’, U €CTh OOpa3oBaHHE pelbe@HON (GopMBI Tena, KOTOPOE OCYLIECTBISIETCS B
Ka)KJJOM TOUKE B KaKJbIii MOMEHT BPEMEHHU JI0 TOM IOPBHI, MIOKA Yepe3 He€ NPOXOAUT MOTOK LIBETHBIX TEUCHUN
BpeMéEH, (opMmupYIOIIMA HMEHHO 3Ty cTpykTypy. CoorBerctBeHHO, TABY Bpemenu, He mozBolsioliee
JAHHOM CTPYKType MPOIOJIKaTh MaTepHalln30BaTh CBOE TENO Kak penbedHyro (GopMy, U €CTh yXOI AaHHOMH
CTPYKTYPBl C MaTepHaJbHOIO IUIaHA B NMPOCTPAHCTBO MHBIX MEPHOCTEH. MIHBIMHU ClIOBaMHu, MarepuanbHOE
Tesno GopMHUpyeTcs OO TeX IMOp, MOKa €ro MECTOHAXOXKICHHE B MPOCTPAHCTBE MPOXOMUT MOTOK TEUCHH
BpeMEH, POPMUPYIOLIHIA CTPYKTYPY, HU3TY4alOUIYI0 B ONpeAeIEHHOM Anana3oHe. B mpoTHBHOM ciiydae Teno
neMatepruanusyercs. Tonpbko COOBITHS MecTa, Kyda ‘“TIpUTATHBaeT MaTepuaabHOe Telo (Tena) ecTh
COCTOSIHHE 3HEpProOOMEHOB, T. €. KaKAas “yCcJOBHas CEKyHJa JIFo0oro Teia (pa3andHON TNIOTHOCTH) — 3TO
BBIHYKJICHHOE JIEHCTBUE 3JIEMEHTOB HEBUAUMOIO ““Tefa’” miaHeThl B “Tene” CONHEYHOU CUCTEMBI.

22 TedeHus BpeMEH MOXXKHO 3aMEHUTH JIJIsl IPOCTOTHI MOHITHEM ‘‘MHOTOMEPHOCTH .



Jlioboe TmMJIOTHOE TEJIO €CTh OHEepPrus MHOTOKPAaTHBIX TpaHcopMmanuii 3BE3AHBIX U3NyUEHHH
(ymmoTHeHu# ranmaktndeckux cpen). JIroboe teno ConHEYHON CHCTEMBl — SHEPTHs COTHEYHBIX M3ITYYCeHUH,
rae camo CoJHIle ecTh MaTepHalln3allys 9acTOT BPeMEH Pa3HOILUIOTHOM raakTHdecKoi cpenbl — (pparmeHTa
TeueHui! BpeMEH Hamiel Beenennoil. ComHEUHBIH CBET MYIbCUPYET B CHKUMAIOIICHCI-pACcXOsIICiics cpee,
T. €. HUKyIa He “JeTutr’. 31ech HEeOOXOAMMO HEMHOTO CKa3aTh O HEMOJBUKHOCTU TaJIAKTUYECKUX CpEl.
[TonsiTHe OsuUdICEHUEe KOCMUYECKHX TENl M X 00pa3oBaHUi (acCOIMAIlHi) BO3HUKIO OTHOCHTEIHLHO HETABHO.
Bonee 2000 mer Tomy Hazaj JIOMM BOCIPHUHMMANIA HEOOCBOZ Kak BPAIIAIOIIYIOCS XpyCTalbHYIO cdepy, B
KOTOPOW 3aKperieHbl 3BE31bI (“‘chepa HemoaBMKHBIX 3BE3). HenoaprokHa Obuta 1 3eMilsl, BOKPYT KOTOPOH
Bpamanuck Conaie u JlyHa. [TozaHee k mogBUKHBIM 00bEKTaM OTHECHH TUTaHEeThI (“OMyxaaromme 3BE31b1").
B coBpeMeHHOI aCTpOHOMHH TIOHATHE 8paujeHie OTHOCUTCS TOJNBKO K TPEXMEPHOMY TEITY, HE3aBHCHMO OT
ero pasmepa. Tak, TUTaHETHI BpAaIAIOTCS BOKPYT mpuTsaruBaromiero meHtpa (CoiHia), KOTOpoe BpariaeTcs
Bokpyr LlenTpa lanaktuku, u T. A. [lpuyanabl, mopoXkKaarmue oceBoe U OpOUTaILHOE BpalleHne, B paMKax
COBpEMEHHOH HAyKH HE HMMEIOT YETKOTO OOBSCHEHHS: NIeI0 B TOM, YTO 3TH SBJICHHS OOYCIOBICHBI
CYyIIEeCTBOBaHHEM Hepa3pbIBHON cBs3u Mexay [IpoctpanctBom u Bpemenem (IIpoctpanctBo Bpemenm).
PaccMoTpers Takue MNPOCTPAHCTBEHHO-BPEMEHHBIC CBSI3M, KAaK COCTOSHHE HEBECOMOCTH, BpaIllCHUE
TPEXMEPHOTO MPOCTPAHCTBA OTHOCHTEIHHO OJHOMEPHOTO BPEMEHH, B CHIIPHO YIPOIIEHHOM BHIE MOXKHO B
pamkax OOmieit Teopun OTHOCHUTEIEHOCTH, MaTEMaTHYECKON 0a30il KOTOPOH SIBIIACTCS HPOCHIPAHCHIBO-
epems.

s Hac mo0OW TMpeaMeT — 3TO MPEAMET, MPOIICAIINN ONIyIbIBaHUE PYyKAMH, OCMOTp TJIa3aMU U
OCO3HAHUE TONIYICHHBIX O HEM JaHHBIX. Ocs3as MpemIMeT, MBI Ha3blBaeM €ro TBEPIBIM, TEIUIBIM HITH
npoxjaaHsiM. Bocnpunumaem GopMy npenmMera Kak KpyIibld, KBaJAPaTHBIA U T. 1., HAIPUMED, IIap HIK KYO.
Ho Bcé aTo BocmpusaTHE MIMEET MECTO IPU YCJIOBUH, YTO MBI CAMH KaK TEJIO €CTh CTAllMOHAPHOE COCTOSHUE
MUPO3IaHus (U1 YIPOIIEHHOCTH BOCIPHUATHS). Ecau ObI MBI KWIIM MUJUTHOH JIET, M Y€JI0BEYECKHA TO/ ObLI
OBl paBeH CEKyHJE, TO IIap WU Ky0 pacTasul Obl Ha HAIllMX IVIa3aX TaK )K€, KaK TaeT KyOWK JibJia B HAIIUX
nmagousax. CkazaHHOE — 3TO OJIMH BAPHAHTOB MOHMMAHMS TEUCHHH BPEMEH, KOTOpHIC MPEACTABIAIOT COOOM
OecuuCIIeHHYI0 MacCy Telnl B Telax, HaXOAAIIUXCS B CBOMX pa3MEPHOCTSIX CYIIECTBOBAaHUSA, U
Tparcopmanuii ogHUX Ten B Apyrue. Teopus “CrekTpouBeTHbIE TeueHHS BpeMEH’ maér Ooyee OOmIyIO
KapTUHY MHpo3faHus. Bo3Hukaer Bompoc: “Benp mo0od mpeaMeT, KOTOPBIH MBI Ha3blBaeM TBEPIBIM,
TETUIBIM WITU TMPOXJIAIHBIM, UMEET onpeaenéHnyto GopMy (Kpyribli, KBaJAPaTHBINA U T. 11.), TEMIIEPATYPY, [IBET
U T. 1. Ero MOXHO omymats pykamu, OCMOTPETh Tla3aMH M 0CO3HATh (MO3TOM) MOTyYeHHBIE 0 HEM JaHHBIE.
Hampumep, 310 ecth map mwim Ky0. Kak jke cormocTaBUTh “04eBHIHOE” ¢ TEM, YTO TOBOPUTCS 00 YBUICHHOM
Kak o MyJbcanusx cpea?”.

Jleno B TOM, YTO MBI CaMH KaK TEJIO €CTh COCTOSHHE MHPO3JaHHs, CTAllHOHAPHOE B TEYCHUHU
OTIPENICIEHHOTO, OYEHh MAJoro MO0 KOCMHYECKAM MEpKaM, MPOMEKYTKa BpeMeHU. Ecin OBl MBI KWJIH
MUJUTHOH JIET, 8 YeJIOBEUYECKUH ro/ ObLT OBl paBeH CEeKyHJE, TO HIap WK KyO pactasii Obl Ha HAIIUX IyIa3ax
TaK JKe, KaK TaeT KyOWK JibJja B HamuX JagoHsaX. [loaTroMy cTpykTypa M IUIOTHOCTH (OPMBI KaXKJIOTO Teja
ompenenseTcs TMPOAODKUTENIFHOCTRIO BPEMEHH €ro JKHM3HM: KOTZla JTOT CpPOK 3aKOHYUTCS, TEJo
Jematepuanusyercs (Tepser QopMy) U IMEpPEeXOAMT B JPYroe COCTOSHUE. Temrmeparypy Tela MOKHO
MMOHUMATh KaK (akTOp BpeMeHH, 00YCIOBICHHBIN XUMHUUECKUMHU PEAKIIMSIMHU, IPOTCKAIOIUMH B HEM. ITO —
omuH (YIpOUIEHHBIN) BapHaHT MOHNMAaHUs TedeHnid BpeMEH. [lpu 3ToM He ciemyer 3a0bIBaTh, 9TO TEUEHUS
BpeMEH — d3T0 OecumcieHHas Macca Tell B TejaX, B CBOMX pa3MEpHOCTAX CYIIECTBOBAaHUS U B
TpaHC(OPMALUAX ONHUX TeNl B JApyrue. B 4YacTHOCTH, 3TO O3HAYaeT, 4TO MpH TpaHchopMaruu Ten u3
IPOCTPAHCTBA BBICIIEH B IIPOCTPAHCTBO HU3IIEH MEPHOCTH® CTPYKTypa Teja “BBICHIEr0” CYIECTBA JOJKHA
BHJIOM3MEHUTRCS JJII TOTO, YTOOBI COOTBETCTBOBATh dHEProoOMeHaM B HOBOU (“Hu3IICH’) (opMe CBOETO
cymiectBoBaHusl. To e caMoe MPOUCXOJMT U IPH TpaHC(HOpMAaIIUK TeNa “HHU3IIEero” CyIlecTBa B MUpe Ooee
BBICOKOM MepHOCTH. ONIyIIEeHUs] YEIOBEUECKOIO CYIIECTBA, OKA3aBIIErocs B “BBICIIEM~ MHUpPE, BOBCE HE
SBIISIOTCSL (peiiepBEPKOM SMOIIMH, BO3HUKAIONINX Yy YeJIOBEKa Ha IUIaHeTe, KaK OTBET Ha B3aMMOJICHCTBUE
IUTAHETHBIX Cpell, (OPMUPYIOIINUX YEJOBEUSCKOE TEIO B KaXAYI YCIOBHYIO CeKyHIy. B Mmupe BbIcHIuX
MEPHOCTEH STHX CpeJl HET, a PeaKlMd Ha W3MEHCHHS BBICIIUX Cpell, TPAaHC(OPMHUPOBAHHBIC B JPYrUc
YaCTOTHI BOCHIPUATHS, MOTYT B MIPHUHIIUIIE OTIMYATHCSA OT MPUBBIYHBIX B HU3IIEM MHpeE. B yacTHOCTH, Takoe
pasnmaue MOKET ObITh BBI3BAHO TEM, YTO Yy CYIIECTBAa W3 MHpa 0ojee HU3KHX BHOpAIWid MPOCTO HE MOIJIH
c(hopMuUpOBaTbCsS OpraHbl YyBCTB, CIIOCOOHBIE BOCHpPUHUMATh Oojiee BhICOKME BuOpanuu. [losTomy oH
MOXET JIM0O HE 3aMETUTh TOTO, YTO MPHUBBIYHO IS CYIIECTB M3 ‘“BBICIIETO” MHpa, JIMOO €ro BOCHPUATUE
OymeT CWJIBHO OTJIMYAThCS OT BOCIHPHATHSA “‘BRICIIHX~ CYIIECTB, OOMEHHBAIOIIUXCSI C OKPYKAIOIIAM

23 HamoMHHM, BBICHINE MHPBI OTJIHYAIOTCS OT HHU3IIMX YaCTOTAMH BHOpPAIlMil MX 3HEPreTUYCCKHX MPOCTPAHCTB:
BHOpAITNH BBICIINX MHPOB B MIPEAETIe MOTYT CTaTh OeckoHeuHO OompmmMu (DHeprus beckoHedHOCTH), a HU3IMINX —
00paTuThCs B HYIb (MUPHI TOTJIOMICHNUS, YCIIOBHO HAa3bIBAEMEbIE “UEPHBIMH JBIPAMU ).



SHEPreTUYECKUM IPOCTPAHCTBOM MOCPEICTBOM O0Jiee BBICOKMX BUOpAIHA.

Best TparenumitHOCTh M1000T0 MapiipyTa JIOOOro Tela COCTOMT B TOM, YTO TaJaKTHYEcKas cpena
o0JiaiaeT pa3HbIMU IUNIOTHOCTSIMM Ha MIPOTSHKEHUH IAJJAKTUYIECKOTO MapIIpyTa IiaHeTsl. YenoBeueckoe Teno,
Kak U Jpyrue OHONOrMYecKue Tena, — 3TO acCoUUals MHUKPOOOB, IZl€ MHOKECTBEHHOCTb Pa3BUTHS
YCIIOKHUIIACH U3-32 YCIOBUI DHEProoOMEHOB, 00pa30BaHNe KOTOPBIX MCCIENOBATENN JIFOObIX BPEMEH BUIST
KaK COCTOSHMS IIPOHM3bIBAEMBIX IUIAHETOM ramaktudeckux cpen. IlocrossHHas Oopp0a pa3HOYACTOTHBIX
M3Iy4eHHe — 3TO M €CTh He OCO3HaBaeMas YeJIOBEKOM pPa3HOCKOPOCTHAs TpaHchopMmanus MHUKPOOHBIX
NPOCTPAHCTB Pa3IYHOrO o00BbEMAa W coueTaHWH. BBIHYXIEHHOE NPOHM3BIBAHHE PA3HOIIIOTHBIX
ranaktTuyecknx cpen ConHuem o0Opa3yeT BpPEMEHHBIE YCIOBHUS 4YepEelOBaHHUH MHUKPOOHBIX PasHOMEPHBIX
accormanuii (cpexa B cpene). Ho uto takoe “mukpo6”? Ha rpedeckom 3T0 CiioBO mumieTcs Mikpofid, T. e.
COCTOUT U3 JABYX CIIOB: Hikpo — “Manblii” u fid ot apeBHerpedeckoro Piog — “sxuzHb”. [Ipu 5TOM “*KU3HB”
MOHUMAETCS B IIUPOKOM CMBICJIE ATOTO CJIOBA: HE KaK BpeMs NpeObIBaHUS B MaTepUabHOM MHPE pa3HbIX
CTPYKTYp, @ KaK COCTOSIHHS OKpyKarommx cpen. g 3eman — 3to Onocdepa (chepa xu3nm). Ha pycckom
S3BIKE CJIOBO “MHKPOO~ MOXKHO TPaKTOBaTh KakK “MHKPOOECKOHEYHOCTH’, T. €. “aroM >ku3HH’. [locKombky
Bpems obmagaer ¢pakTaibHOH CTPYKTYpOH, Ka)KABIM MHKPOO MOXKHO paccMaTpuBarh Kak (parMeHT
¢dpakrana “Muxpo6”. B bubmun — sto o 1 ®, Hagano u Konern Bcero cymero. byksa “6” B koHIle clioBa
Mmuxpob (rpedeckas ) ecTh wacToTa TeueHHWU BpeMEH. IloCkoabky MHKPOO MOPOXKIEH CONHEYHBIM
M3JTyd9eHHEeM, MOXKHO CKa3aTh, YTO MHKpPOO €CTh MaTepHaiu3alys B MUKpPOTEJIO 4acToT BpemeHn ColHLA B
4acToTe 3eMIIH, T. €. COJTHEUHAs CYLTHOCTh, MaTepUaIn30BaHHAasl B 36MHBIX YaCTOTaX.

Buonornyeckue BHUIBI MIIAHETHI, BKIIOUAsl YeIOBEKa, 00MamaroT (uM3ndecKuMH (IUTOTHBIMH) TEJIaMH,
COCTOSIIIMMH M3 TA30BOM, )XUIKOW M TBEPAOH (0camouHoil) cpen. JKuakue cpenbl — CTYIIEHHS T'a30BbIX, a
TBEPABIE — CTYLICHUS KUAKUX cpeld. ['a30Bble cpeapl Kak HauMeHEE IJIOTHBIC MPOHMU3BIBAIOT JKUAKHE U
ocaJlouHble. B TeueHne MUILIHApIOB JIET Ta30Bble CPEAbl CO3AaBail (GOPMBI TeN U3 acCOLMaluii MUKPOOOB,
BBIHY)KIGHHO TPaHC(HOPMHUPYACh BCIIEACTBUE OECUMCIICHHBIX BapualMii TaJaKTHYECKOTO IPOCTPaHCTBA
BIOJIb MapuipyTa nponéra mianetsl BMecTe ¢ Comnnem. [Ipu 3ToM TpaHC(hOPMHUPOBAIOCH M COTHEYHOE
n3nydeHre. CrucTeMa CTPOrOro MCHOJNHEHWS pa3HbIX 3aJad KiaccaMd MHKpPOOOB 00pa3oBajo OCHOBHYIO,
aKTYaJIbHYI0 [0 CHUX IIOp CMBICIOBYIO (OpPMY IOBEICHHA: @blycumbs — mpanchopmupysace. CocrosHue
Pa3HOIUIOTHBIX TaJlaKTUYeCKHX cped MeHseT B Tese ColHIa cocTaB MHKPOOOB, 00pa3yIoMmKX Tella 36MHBIX
OHMOJIOTHUECKUX CYLIECTB, T. €. MPanchopmupyem X Tena, IpucrnocadivBasi K HOBBIM YCIOBHSIM >KU3HH Ha
IU1aHeTe, ocBeIEHHON CoHIeM ¢ 6oiee BHICOKUM SHEPreTHUECKUM YPOBHEM, YeM HblHemHee. [1oaTomy Bcé
Ha TJIaHeTe, OT COCTOSHHS aTMoc(epsl 0 TEXHHYECKHUX Pa3padOTOK — pe3yibTaT MOCIeI0BaTeILHOTO
CHHTE3a Pa3InUHBIX CPEA, I ONPEIENSIOIIUM SIBISAETCS COCTOSHHE TalakTHUYeCKuX cpell. MarHuTHbIE,
9JICKTPOMAarHUTHBIE, IUIa3MEHHBIC COCTOSIHHMS MPEACTABISIOT COOOM CBOMCTBAa SAPKO BBIPAKCHHBIX
9HeproooMeHoB. [TocKoNIbKY Ha JTAHHOM 3Tare SBOJIOIMY MOJABIISIONIee OONBIIMHCTBO IOl He obmagaer
CIOCOOHOCTBIO HEMOCPEJACTBEHHO “BUJIETH MYJIbCAIUHU MEPEXOJ0B SHEPTeTHUECKOTO MUPA, Ui OCO3HAHUS
MIPOUCXOMASIIUX MPOIECCOB (COOBITHI JKU3HU) clenyeT o0paTUThCS K COOCTBEHHOW MHTYHIIMU, O Y€M OBLIO
CKa3zaHO B maparpade 2 HacTosIeid TiaBbl. Benp MHTYHIHST — 3TO CHOCOOHOCTH ‘“MTHOBEHHO' NPOHWKATH
co3HaHHeM (0CO3HaBaTh) OCCUMCIICHHBIC TEPEIUICTEHUS MHOXXECTBA Pa3HbIX COObITHN. MHTYHIINIO MOXHO
CPaBHUTH C MTHOBEHHBIM paclpocTpaHeHneM HHpopMaun (3HEPrun), T. €. co BpemeneM. MHbIMU clioBamu,
4eJI0BeK He dymasn (!) BEIOMpaeT N3 OECKOHEUHOTO MHOXKECTBA IIBETHBIX TCUCHUH pa3HBIX BPEMEH TE U3 HHUX,
I[BETHOCTb KOTOPBIX OJM3Ka K IIBETHOCTM aypbl €ro Tejma. MoO3r 34ech HE YYacTBYET, a YEJOBEK,
YCTaHABIUBAIOLINA KOHTAKT, BOCIPHHHMAeT MH(OPMALUIO APYTMMU OpraHaMH YyBCTB, HalpUMep, BCel
KO)KEH — caMbIM OOJBIINM NPUEMHUKOM HHGPOpPMAMH. JTO M €CTh OCO3HAHWE IIIYOMHHBIX CBS3CH: uepes
BOCIIPUATHE JTUIHOTO “SI” deloBEeK HAXOMUT “‘CBOM’ MUHEPANBI, IEPEBBS, JKUBOTHBIX, 3BE3MEI, ..., T. €. TE,
[IBETHOCTH ayp TeNl KOTOPBIX COOTBETCTBYIOT T€HEpPAIbHOMY LBETYy aypbl €ro Tella 3TOro dYeslOBeKa.
HNHTYHTUBHO-3MOLIMOHAIBHBIA CIIOCOO YCTAHOBJICHHS KOHTAaKTa C pasHBIMH MarTepUalbHBIMU TEJIaMHU
MIO3BOJIUT B KOHEYHOM HTOT€ HATH “CBOM” ()parMeHThI (PpaKTagoB CPeay MaTepHAIbHBIX TeJl, 00Iagaronx
TE€M K€ TeHEepaJbHbIM IIBETOM, YTO M aypa Tejla YeJOBEKa, YCTAHABJIHMBAIOIIETO KOHTAKTBHl ¢ Opyzumu
ouanazonamu Ieonamozennvix H3nyuenuii. VIMeHHO HEBUJIMMAs BBIHYXJIEHHOCTb MHO)KECTBEHHBIX
NIepeCceUCHU IBETOBBIX TEUEHHH BPeMEH CcO34aéT Pa3oOLIEHHYI0 BHIAMMYIO HHIMBHIYalTbHOCTb OTHHX
BUJOB MAaTe€pHajbHOTO MHpa OT Ipyrux. Bc€ mpouspactaer M3 3HEPreTHYEecKOro MHpa, HacjaauBas B
MaTepHaJIbHBIX “TNIEHKAX™ CJIOM 3a CJI0SIMHU MaTepHabHOrO.

B Ilpupone ognm Tena oOIIAIOTCS C IPYTUMH HENOCPEICTBEHHO, pearupys Ha pa3iUyHble 3HAKH,
MmochlIaeMble ApyruMu (popmamu. MHOTHE OHONOTHYECKHE BHIBI “‘UHTAIOT OTKPHITYI0 KuHury Ilpmpomsr
HampsAMYI0, He MpHOeras K JIOTHIECKHM TOCTPOCHUSM, HMCIOJIB3YEMBIM MO3TOBBIMH CHCTEMaMH, HE CTPOs
YMO3aK/TIOYEeHHU, KOTOPBIE YaCTO OKa3bIBAIOTCS OIIMOOYHBIMH. YeToBeK — OAMH 13 OMOIOTHYECKUX BUJIOB,
o0nafaronyi BHICIIMM YPOBHEM CO3HAHMSA Ha miiaHere. Ha maHHOM 3Tane 3BOJIIOLUM INIABHOE PYKOBOJCTBO



YeJIOBEKOM OCYIIECTBIISIET MO3T, @ HEMOCPEACTBEHHOE BOCTIPHATHE OKPYXKAIOIIEro MUpa OTXOJUT Ha BTOPOH
IUTaH: YEJIOBEK HCIONB3yeT MO3I KaK CPEACTBO BOCHPHATHA TOIBKO MATEPHUAIbHOIO MHpa C MOMOIIBIO
OOBIYHBIX OPraHOB YYBCTB, a TaKKe MYTEM aHaiIM3a Mody4eHHOH MH(opmauuu. [pyrue Ouomormueckue
BUJIbl HENOCPEOCMEEHHO PEATUPYIOT Ha MPOABICHUS SHEPTeTUUECKOTO MUpPa B MaTepuaibHoM Mupe. U ato
HE OJHO W TO E€: UYEJIOBEK aHaJM3HPYeT MOJYYEeHHYI0 HMH(OpMAlWIO MOCPENCTBOM MO3ra, a JKUBOTHOE
pearupyeT cpady BCEM TEIOM: JKUBOTHBIE M PACTEHUSA HEMOCPEACTBEHHO BOCIHPHHUMAIOT M3MEHEHUS
TE4YEeHUH BpEeMEH, IOSTOMY OHH B COCTOSSHHW MPETIyBCTBOBATh TPSAYIINE COOBITHSA, a HE BBIYUCIATH UX C
MIOMOIIBIO JIOTUYECKUX MOCTPOEHHH. DTO BOBCE HE O3HAYAET, YTO YEJOBEK JIOJDKEH IMEPecTaTh MBICIHUTH
nocpencTsoM Mmosra. IIpocto cienyer pacmivpuTh CO3HAHHWE HACTOJBKO, YTO JIOTHYECKOE MBILIUICHHE OyneT
OHUM W3 CIIOCOOOB MOCTIDKEHHS MHUpa, HO HE eIWHCTBEHHBIM. Hampumep, 1agoHN 4eIoBeKa — aHTEHHBI,
TaK KaK DHEPreTH4YeCKH AaKTUBHBIE TOYKH, PACIOJIOKEHHBbIE Ha HHUX, HalpsMyl0 B3aUMOAEHCTBYIOT C
TEUCHUSAMH BPEMEH IHEPreTHYEeCcKOro Mupa: jesas (Oepyujas) naloHb NONydaeT WHGOpMaLMO (3HEPTHIO B
BUZIe BUOPALUii OKPYKAIOLIETO SHEPTeTHUECKOTO NPOCTPAHCTBA), paBast (darowas) OTHAET B OKpyXKaroliee
MPOCTPAHCTBO TepepadOTaHHbIE TEJIIOM YaCTOThI (BUOpAIUK ayphl Teia). JlaHHbIM 3HEProoOMEeH MPOUCXOIUT
BHE KOMIICTCHIIMH JACATEIBHOCTH MO3ra, 4TO O3Ha4aeT B3aMMOJCHCTBHE 4eJOBeKa C (pakTalaMu
SHEPreTUYECKOTO MHUpPA, HE OCO3HABaEMOE MO3TOM. MBI MOKEM BOCIIPHHHMMATh BO3IEHCTBHS HEBHANMOTO
MHUpa KaK OINYLICHHS TEMJI0-XOJIO[, Pa3psLKEHUS-CIYIICHHUA (M3MEHEHHS IUIOTHOCTH) 3HEPreTHdecKoro
MPOCTPAHCTBA, KaK MOKAJbIBAaHUS B JAAOHIX U T. 1. Ho B OONBIIMHCTBE CBOEM MBI HE MOXKEM IIE€PEBOAMTH
9TH OUIYIIEHUsS B IPUBBIYHBIE 00Pa3bl TPEXMEPHOTO MHpa.

3akon Teppuropuii, sBisrOmuMics cieacTBueM 3akona CoxpaHeHHS ODHEPruM, IJIACHT, YTO B
ompenenéHHOE BPEeMA OIHU BUABI YYaCTKOB IPOCTPAHCTBA PACIIUPSIOT CBOIO TEPPUTOPHIO, Opyrue —
CY)XaloT, OOMEHHUBAsICh NMPH 3TOM H3IYYECHUSIMH pa3HbIX BUIOB. MHbIMU crnoBamu, Ilpupona dopmupyer
yepe3 CBOM KOMIOHEHTHI (PacTUTENbHOCTb, MHHEPAJbl, XUBOTHBIH MHP,...) YCJIOBHS IJISl IESTEIBHOCTH
yenoBeka. Ho 3TH ycnoBus npencTaBisiioT co0oi He BUAMMBIE YEIOBEKOM YHEProoOMEHBI MEXIy pa3HBIMU
MPUPOTHBIMU KOMIIOHEHTaMu. [IpupoaHble CHIIBI TUTaHETHI 00JIaJal0T OXPaHHON DHEPrUeil, 3aKIIOUEHHOW BO
BCEX BUAAX MaTepuu Ha IiaHere. Y TOT BUA Marepuu, KOTOPBIM BBIIEN 3a MPENENbl CBOEH TEpPPUTOPHUH,
Oymer WM pa3pyllieH, WIM COBEpIICHHO BHAOM3MEHEH [UIS COXPAaHEHUS DHHEPreTHdeckoro OajaHca
OKPYXKaIOIIeH ero BUJOU3MCHSIONICH MaTepUu MPOCTPaHCTBA. Belb Kaxblii OMOJOTrMUECKHA BHJl COCTOUT
U3 IUTAHETHBIX CPEM, MO3TOMY BIIOJHE OYEBUAHO, YTO U3MEHEHHS 3TUX Cpell, 00yCIOBICHHbIE N3MEHEHUIMHU
KOCMHYECKUX YCIOBUH, MO0 TpaHC(OPMHUPYIOT MAaHHBI BHI B HOBYIO ()OpMY, NPHUIOIHYIO IJIs
CYIIECTBOBAaHMS B HOBBIX YCIOBHSX, JIUOO pa3pymIalOT €ro, €ciu TpaHCcPOpMalvs OKaKETCS IS HETro
HENOCHUIIBHON 3aa4ueld. DTON OXpaHHOM 3HEpTUel SIBIISETCS Te€ONaTOreHHOE MPOCTPAHCTBO MiaHeThl. Hama
3aa4a COCTOUT B TOM, YTOOBI OCO3HATh caM (hakT CYIIECTBOBAHUS [€ONAaTOIeHHOM chepbl KaK OKPYKaroLero
SHEPTeTUYECKOTO MPOCTPAHCTBA IIAHETHI, OMPEENSIONIEro Hally JesTeNbHOCTH. Benb MMEHHO co3HaHWE
YeJI0BeKa, COCTABHOM YaCThI0 KOTOPOTO SIBIAETCS MBICIUTEIBHBIN Mpoliece, SBISIETCS 3aJI0TOM BO3MOXKHOCTH
CYLIECTBOBAHUS B HOBBIX YCIOBHSX, CKJIaIbIBAIOIIMXCS Ha IIaHETE KaK HEOThEMIIEMON yacTuLie BeeneHHOM.
MplIieHne  4YeloBeKa — OOUH K3 BHJOB €ro 3HEProoOMEHOB C OKPYXAIOIUM TI'eONaTOreHHBIM
MIPOCTPAHCTBOM, OTIpeNeNIoNee €ero NesTeNbHOCTh. B 3aBHCHMOCTH OT HaIpaBiICHHOCTH, MBIIUICHUE
YenoBeuecTBa B II€JIOM MOXET KaKk NPHUBECTH K TpaHchopMalnuu Tena, HEOOXOMUMOW UIs KHM3HUA B
M3MEHHMBILIEMCS MUpPE, TaK U K ero pazpymeHnuto. IIpu atom peus unér o Tene UenoBeuecTBa kak o Opakraie
“Yenosek”.

Jaxe ecnu ’XKM3HEHHO HEOOXOAWMBIE AJIsl JIIOAEH pecypchl IUIaHETHl B OyAylleM He ucuepharoT ceOs
MOJHOCTBIO, TO MPOCTPAHCTBO 3€MIIM MOXKET IPEBPATHTLCS B CPeNly, OYeHb HE KOM(POPTHYIO IJISl YEeNIOBEKa,
MPUBBIKIIETO K HaJMYUI0 YHCTOTO BO3AYXa, JOCTAaTOYHOTO KOJWYECTBA BOXBI, CYIIECTBOBAHHUIO
HeHcUYepIriaeMon KJI1aJI0BOH MOJIE3HBIX HCKOMaeMbIX. Ceifuac TopsT Jieca — UCTOUHUKHU KUCIOPO/Ia, 3arps3Hssl
arMocdepy (3TO yX HE TOBOPSl O HENPEPHIBHOM HPOMBILIIICHHOM YHUYTOKEHUH JEPEBBEB); BOABI IJIAHETHI
comepkar Bc€ Oonblie BELIECTB, BPEOHBIX UL BCEro J>KMBOTO; B IOCIEAHEE BpEMsl HAavyajHCh PE3KUE
KITUMAaTU4YeCKUEe W3MEHEHHS, CYIIECTBEHHO YCIIOXKHSIONINE >KU3Hb OWOJOTHYECKHX CYIIECTB, BKIOYas
mrofei. A BeAb OWOJOTMYECKas >KU3Hb €CTh BCIOAY: MHUKpOOBI OOHAapYyKEHBI W B JKEpiie BYIKaHOB, M B
rryooyvaiieit MapruaHCKoO# BIaluHe B OKeaHe, M BBHICOKO B TOpaX, M B JieAHUKaX AHTapKTHABL Jlaxke ecrmu
HPUPOIHBIE Cpenbl OYIEeT MOCTOSIHHO 3arps3HAThH TOJIBKO YEJIOBEK CBOCH XO3AHCTBEHHON JEATEIBHOCTBIO, TO
M B ITOM CIIyyae >XHBBIE MHUKPOOPTaHM3MBI, OOHMTAaIOINIME B pPa3HBIX cpenax, OyayT mepecTpanBaThCs
(“mepexpammBaTbes”’), YTOOBI IPUCIIOCOOUTHCS K MOCTOSHHO M3MEHSIOMIMMCS YCJIOBUSIM JKH3HH, TaK Kak
KaXIbIiI MHKPOOPTaHM3M €CTh MaTepHUAIN30BAaHHOE COCTOSHHE CIIEKTPAJBHBIX TEYEHUH BPEMEH
SHEPreTUYECKOTO MHpa. MHUKpPOOBI 00pa3ylOT KOJIOHUH, CTPOS TEM CaMbIM Teja OMOIOTHYECKHX CYIIECTB —
JKUBOTHBIX, Jitofei. KoHeuno, MUKpoObl, oOuTatoye B 3arpsi3sHEHHBIX cpefax, Takke OyIyT CTPOUTH CBOH
KOJIOHHH, 00pa3ys Teda pa3iIM4YHbIX OMOIOTMYECKHX BUAOB, BKIroyas yoxedl. Ho sto Oymyr cymiectsa,



MIPUCTIOCOOIEHHBIE K KU3HU B 3arpA3HEHHBIX IJIAHETHBIX CPElax, CO3JaHHBIX SHEPreTHYECKUMH MOTOKAMH,
cozepkalluMKu TEMHbBIE SHepruu nommomenus. M sto Oymer He Ta TEMHas SHEpPrus, O KOTOPOH TOBOPST
y4€HbIE: CIOBO “TEMHas’™ JUIsi HUX O3Ha4yaeT JIMIIb TO, YTO €€ MpHUpoja MOKa OCTaETCid HEU3BECTHOM. A
3aTeMHEHHE JHEPreTHYECKHUX IIOTOKOB, OOpa3yIoOUIMX IUIAHETHBIE Cpebl, O3HAa4aeT, YTO NpHIIe/Ias
Oneprus (OKuBas Boga) He MOJTHOCTBHIO BO3BpAIAETCS IJIAHETOW B OKPY)KAaIOIIEe MPOCTPAHCTBO: YaCTh €&
Tpanchopmupyercs B MEpTByro Bomy, nuraromyro Yépusie pipb®* BeeneHHON, T. €. YXOOUT M3 HAIIETrO
Mupa XKusoii Kuzuu. Ho He B Hammx WHTEpecax MHUTaTh DHEPrHel UyXAble MHPBI, IeNb KOTOPBIX —
MOIVIOIIEHHE JKUBBIX 3Hepruid. [loaHoe momiomenne STUMU TEMHBIMHA MHUpPaMH JII0OOTO JKHBOTO CYILIECTBA
(TaJlaKTHKH, 3BE31bl, IUIAHETHI, YEIOBEKA,...) 03HAYACT €ro MOJHYIO JAeMaTepHaIu3aluio. A B TOM TEMHOM
MHUpE OOWTaTENN HAIET0 MHUpa CKOpEe BCETO CTAaHYT IMUINEH A TaMOIIHUX oburtareneid. CyTh B TOM, YTO
TUTaHeTa BMeCTe C [allakTHKOW JIeTUT B MUp OoJiee BHICOKMX BHOpAIHii, TO3TOMY HaJIH4Ke B CrieKTpe Oojee
HHU3KOYACTOTHBIX BUOpalMi, a TakKe TEMHBIX SHEPIHi IOINIOLIEHUS, MOXXHO CPABHUTH C JOMOJHUTEIBbHBIM
Ipy30M, OTSTOLIAIONINM U 03 TOro HeNnErkuil myteb B Oyaymiee. C TaKUM rpy30M MOXKHO M HE JJOJIETETH ...

Tpancdopmanus Teiaa B CTOPOHY Oosiee “TSKENBIX” TEMHBIX 3HEPTUH MOMIONMICHHUS K XOPOIIeMY He
npuBenét. CremoBareibHO, HY)KHO IIepecTpanBaTh CO3HaHHE B CTOPOHY BO3MOXKHOCTEH OCBOCHHsI Ooiee
BBICOKHMX DHEPTHUii, C KOTOPHIMU HaM Bc€ Oosiblle NpUAETCS UMETh J1eJI0 B fanbHeimeM. Ho moka Mel TONbKO
Hayaay 3aMedaTh YXYAIIEHHE KauecTBa JKU3HM: 3arps3HEHHME IUIAHETHBIX cpel (BO3AYLIHOH, BOIHOH,
MOYBEHHOTO CJIOS1), YBEJIMYEHUE NPUMEHEHHs YIOOpEHHH W MECTHLHUAOB B CENbCKOM XO3SIMCTBE, pe3Kue
KIMMaTHYeCKHe H3MEHEHHUsS, pOCT TPUPOTHBIX W TEXHOTEHHBIX KaTacTpod, ollee oIlylnieHne
HecTabuiIbHOCTH B Mupe... OHaKo YBUAETH MPOOIEMY — BCETO JIMIIb TIEPBBIN MIar Ha MyTH e€ pemeHus. B
JAHHOM CIlydae MBI HE MOXEM H3MEHHUTHh JIBI)KCHHE IUTaHeThl B ['ajakThke, OJHAKO MOXKEM OCO3HATh
HEOOXOMMOCTD TOBBIIICHUS] YPOBHS KOJJIEKTUBHOTO co3HaHMs YenoBeuecTBa Kak (parMeHTa Qpakrania
“T'amaktuka”. Beap co3HaHWe ecTh qUana3oH BUOpaluii aypel Tella, MO3TOMY €r0 M3MEHEHHE B CTOPOHY
TIOBBIIICHNsT BUOpAIMiA aypbl U €CTh MyTh B Oymyllee, Tak KaKk W3MEHEHUE CO3HAHHSA HEeM30e:KHO BEAET K
nepecTpoiike PU3NIECKOro Tena — MecTa MaKCHMaIbHOW KOHIICHTPAIMH SHEPTHU aypbl. HBIME clioBamH,
IBETHOCTb aypbl Teja 4YeJOBeKa [OJDKHA OBITh CXOXKEH C I[BETHOCTBIO IIPEACTOSILETO Yy4acTKa
TaJIaKTHYECKOTO MapHipyTa IUIaHeThl. IIoCKoNbKy MBI JETMM BMecTe ¢ IulaHeTod B ['amakTuke, TO Hama
IaBHas Ledb — “TIepeKpacuTh’ aypy CBOEro Teja B LBET, CXOAHBIM C I[BETOM YYacTKa raJlakKTH4eCKOro
MapupyTa. A 3T0 BO3MOXXHO JIMIIb TyTEM KOPEHHOW MEepecTPONKH YeJIOBEYECKOTO CO3HaHMs — JAHana3oHa
BUOpanuil aypsl ero Tena. UenoBeK — 4YacTh IUIAHETHI, @ €r0 CO3HAHUE €CTh 6bICHIAA YAaCThb CO3HAHMS
rranetsl — leomarorennbix M3mydenwnit. [lockonpky turanera ectp 4dacth ComHia, To I'eomaroreHHbIE
W3znydenust mpeAcTaBisiioT coOoi yacTh auanasoHa co3HaHus ConmHua — [enmomaroreHHbIX M3myueHui.
ITosTOMY MOTEHIMAIbHO YEJOBEK O0namaeT 3BE3AHBIM CO3HaHHMEM, Tak Kak CoONHIIE SBISETCS 3BE3J0H.
Oco3nanue onpenensromeil ponu ['eonaroreHapx V3mydeHuit, OMHUM U3 MPOSBICHHBIX COCTOSHHUM KOTOPBIX
MBI SIBIISIEMCS, TIOMOXKET JIIONSM HalWTH CBOE MecTo B Oyaymem (TpH YCIOBHUU TPUHSATHA JaHHON
nH(pOpMAIIHH).

B Hacrosimee Bpems s3HEpTrHs NPOCTpaHCTBa MposéTa 3eMid B ['anakTHKe BO3AEHCTBYET Ha IUIAHETY, a
OHa Ha CO3HaHWE JIoAel (BepXHHH AMana3oH BHOpalii ayphl Tejla YeIOBEKa) TakKuM 00pa3oM, YTO OHO
HAYMHAET OBICTPO BUAOM3MEHSTHCS B YCKOPSIOLIEMCS TeMIIe (JHEPreTUIECKUN MHD): aypbl OAHUX JIFOAed BCE
OoJIblile TEMHEIOT, APYTUX — OCBETISIOTCA, TPEThUX — MU3MEHSIOT Pa3HOYaCTOTHO CBOM 3Heprouser. 1 Bcé
MIPOUCXOANT B COOTBETCTBUHM C M3MEHEHMSIMH DHEPrOLBETa ayphl TElla IUIAHETHI, TO €CTh | €ONaTOreHHBIX
Wznyuenuil. beicTpsle M3MEHEHHUS BHELIHUX YCJIOBUH, NMPOSBISIOMIMECS Ha IUIAaHETE, €CTh OTpa)XKeHHE
OBICTPBIX W3MEHEHUH (B YCKOPSIOLIEMCS TEMIIE) Cpelbl TOro cekTopa [ alakTHKH, 4epe3 KOTOPHIH B
HacTtosmee Bpemsa mposneraer Comnie ¢ ruraneramu. [lommomast (TTOCpeCTBOM aypbl — SHEPreTHYeCKUi
MHUpP) MaTepHAIbHYIO JHEPTHI0 OKpyXkaromero rajmaktudeckoro IIpocrpanctBa (ayper [amaxtukm), Temo
ConHIla BBIHYXAEHHO IepepadaTbiBaeT €€ W BBIHYXKICHHO IEPEHU3Iy4aeT B OKPY)Kalollee MPOCTPAHCTBO.
ITurasce HecTabuIbHBIM (OBICTPO M3MEHsOIKMCs) n3nydeHreM [Ipocrpancrsa ['anakruku, ConHie 1 camo
u3ny4daer (BO BCEX JHMana3oHax) HECTAOWIbHYI0, OBICTPO HM3MEHSIOIIYIOCS SHEpruio. Aypa Tena 3emiu
MOTJIONIACT HECTA0WIbHYI 3Hepruto aypbl Tena ConHia (HEPreTHYeCKHii Mup), mnepepabarbiBacT ¢
MOCPEICTBOM CBOEI0 MAaTE€pHajbHOIO Teja (MECTO MaKCHMaJIbHOW KOHLEHTpalMu 3Heprocep) U TyT Ke
0TAaéT nepepabOTaHHYIO SHEPIHIO B OKpyXKaroliee npocTpaHcTBO ConHIa. Aypa Tea 4eloBeKa BHIHYKICHO
MOIVIOIIACT HeCTaOMIIbHYIO DHEpruto aypel Teia 3emnun (I'eomarorennsie M3mydenus), nmepepabarbiBaeT e
MOCPEICTBOM CBOETO MaTepPHaJIbHOTO TENa U TYT )K€ MEepen3IydaeT B OKpYKarollee MpoCcTpaHcTBO — cdepy
I'eomarorennsix M3myueHnii. Aypa Tena demoBeka (PHEPTEeTHUCCKUN MUpP) — HEOTheMIIeMas 4acTh aypbl
tena tutaHeTsl (I'eomarorenHsix U3mydeHwii), KOTopasi €CTh €CTh Hepa3pbIBHas 4yacTh aypsl Tena ComHIa,

24 Yépusle [pIpbl B JaHHOM CITydae O3HadaloT obnmactu mepexonoB B [IpocTpancTBa, Haxomsmuecs BHe Mupa JKusoit
Kuznu.



SIBJISIONICHCS Hepa3phIBHOM 4acThio ayphl ['amaktuku U T. 1. 10 beckoHeuHocTn ((pakTanbHas CTpyKTypa
SHEProoOMEHOB B MarepuaibHON BceeneHHoi).

IlockonbKy BOCIpHATHE MHUpPAa COBPEMEHHBIM YEJIOBEKOM B OCHOBHOM SIBIIAETCSl 3PUTEIIBHBIM,
paccMOTpUM CBET KaKk OAWH U3 OECUUCICHHBIX HSHEProOOMEHOB MEXIy MaTepHalbHBIM MHPOM U
SHEPreTUYeCKUM MHUpPOM. B 4acTHOCTH, pacCMOTpHUM MEPUOINYECKOE U3MEHEHHE OCBEIEHHOCTU IIAHETHI,
IPOSIBIISIFOILEECS] B CO3HAHUHM COBPEMEHHOIO YEJIOBEKa KakK €€ ocesoe epaujerue. DTO MPUPOLHOE SBJICHHUE
WUTpaeT OTPOMHYIO pOJb B JKHU3HU IIIOAEH, TaK KaK YCTaHABIMBACT UMKIMYHOCTh OCBEIIEHHOCTH,
NPOSIBISIIOILYIOCS B BUAE LUKIA: ympo-Oenv-eyuep-Houb. COMHEYHOE OCBEUICHUE MPOSBISETCS Kak
BpalleHUE IUIAHETHI: CBETIbIC (eHb), TEMHBIE (HOUB) U CyMepedHbIe (YTPO, Beuep) 00JacTH ONpenelIsioTCs
MEPUOTUYHOCTRIO  B3aWMOJECHCTBUN COJHEYHOTO HM3JIYYE€HHUS C 3€MHBIM (JHEPreTHYEeCKHil MHp),
MIPOSBIIAIOIIMXCSA B BUAE Mynbcanuii. OQHAKO HapsAy C COMHEYHBIM (€CTECTBEHHBIM) CBETOM Ha IJIaHEeTe
CYIIECTBYET HCKYCCTBEHHOE OCBELICHNE — HEBUANMOE OMOJIOTMYECKOE BOCHPUSATHE OPTaHU3MOM BpaleHUs
IUTAaHEThl. DTO O3HAYaeT, YTO AaXKe MPH JOCTATOUYHO SIPKOM OCBEILEHUH YeNIOBEK OJNIMKE K HOUM UCIIBITHIBACT
JKeJIaHUE CIaTh, T. €. OIIYIIAeT HEBHAMMOE BO3JCHCTBHE IJIAHETHI, OKa3bIBAEMOE €l Ha JIofiel B MepHof,
Ha3bIBaeMbI Hoyb. OH COOTBETCTBYET MHUHUMAIbHOMY “ocBerieHuto” CoyHIIEM JaHHOW MECTHOCTH.
KaBpluky 37€Ch O3HAYAIOT, YTO B TEMHOE JUIA AAHHOH MECTHOCTH BPEMSI CYyTOK COJHEYHOE H3IIydeHHE
“ocBemaeT” e€ W3-TION TIOBEPXHOCTH IUTaHeThl. Ho Bemp mis TedeHWi BpeMEH TBEpABIE MMOBEPXHOCTH
ABJISIFOTCSL TIPO3PAYHBIMH, TaK KaK OHU TaKXKe CO3JaHbl (MaTepHalu30BaHbl) U3 Pa3HBIX TUANIA30HOB TEX JKE
TedeHUl. Bol6od: CBETOBOE BOCHPUATHE TOHAIBHOCTEM I[BETOB — 3TO OCBEHIEHHOCTh B JMAla3oHe
3pUTENHLHOTO BOCIPHUATHS, T/I€ IIABHBIM B BOCHPHUSATHH SBIAETCS HEBUAMMOE M OCHOBHOE: SHEPTrOOOMEHHI,
KOTOpHBIe, MposBIsisich B [eonaroreHHsix M3mydeHnsx, Marepuaan3yloTcss UMU B J1I000€ paccMarpuBaeMoe
COOBITHE, COCTOSAIIEE U3 MEPECEUCHUs] MHOKECTB 3JIEMEHTOB APYTHX Pa3HOHANPAaBICHHBIX COOBITHH TEl B
“Touke” Hamero npocTpaHcTBa. CBeT HaéT BO3MOXXHOCTb YBHAETh LBETHbIC IOBEPXHOCTH, HO IMpH
MHOXKECTBE pelbeOB OTpaKaloIIMX IOBEPXHOCTEH IBETOBas raMMa BHIOH3MEHSET NEepBOHAYAILHOE
BHMJICHHE, a MEHSIOAsAcsd WH3-3a BpPALEHMWs IUIAHETHl OCBEIIEHHOCTbh COBEPIIEHHO BHJOM3MEHSAET U
MICUXOJIOTHYECKOE BOCIPUSITHE, NPU KOTOPOM OAHU M TE K€ IBeTa (B Pa3MYHBIX YCIOBUSAX BHUICHUS)
OPUBOIAT K Pa3IMYHOMY IOHMMAHHUIO IOCIEAYIOIIMX BIeYaTieHudl (B cexkyHnax). MHbeIMH ciioBamy,
M3MEHEHHE OCBEIIEHHOCTH (T. €. yIJIa OCBEIICHHS ), U3MEHEHHUE TOHAIBHOCTH OCBEIIEHHOCTHU (IIOCBETICHHE-
MOTEMHEHHE), HU3MEHEHNE (PU3HOIOTHUECKOTO COCTOSIHUS (PE3KOCTH 3pEeHHUs1) — BCE 3TO YHCTOTa 3pUMOTO,
HO B M3MEHSAEMOM IJIOTHO MOCIIeI0OBATEIHHON MYITbCUPYIOIIEN TUHAMHUKE.

CBeT BCIBIXHYBIINX WJIM CTAPEIONINX 3BE3/ CBET BCIBIXMBAET B MMPOCTPAHCTBE WIIM MEJICHHO yracaer
JUTSL JIFOZIEH, XOTsI OHU BO3HMKIIM WJIM YTaclld MHOTO MWJIJIMOHOB JIET Ha3aJl — BEJb CBET MATEPUATHU3YETCSI CO
ckopocTbio 300000 km/cek. BenbixiBanue miim yracaHue CBETa MPOSIBIISICTCS Ha IJIAHETE B TO BPEMs, KOraa
MIPOUCXOANT MaTepHuaau3anus nHGopMaIy B BUJe cBeTa. BO3HMKAaeT ecTeCTBEHHBIN BOIPOC: €CIH 3BE3/a,
COIVIACHO TIPEJCTABICHUSIM COBPEMEHHOW HAyKH, U3JIydaeT CEepHUECKH, U CBET OT He€ NpH ynajeHUuH Ha
MWUIMOHBI JIET UAET K JI00OMYy OOBEKTy, OT He€ Tak yJaJ€HHOMY, TO Mo4YeMy He BHIHO cepouna
pacrpocTpaHeHusl e€ CBeTa, a TOJNbKO cBeTAllascs Touka? Ha camom gese, 3Be3a He BCIIBIXMBAET U HE
3aTyxaeT. COIIACHO HCCIEAOBaHUAM, Onaromapsi KOTOpsIM chopmupoBanack Teopus “CreKTpolBeTHbIE
TeueHus: BpeMEH”, (OopM Tesl BO BpeMeHax He cymlecTByeT. ECTh TOJBbKO NTUHAMUKa YIJIOTHEHHBIX Cpel,
00pa30BaHHBIX pa3sHOHAIIPABICHHBIMU (PpOHTaMHU IiBeTOTeUeHUH BpeMEH. IMeHHO mynbecanus cpen odpasyer
kapTuHKA COOBITHI KaK depeloBaHUE CICH (B TEX YaCTOTaX BOCIPHUATHA, B KAKHX CYIIECTBYET CYOBEKT,
BEAYILUI HAOMIONEHNS).

1. Bce marepuanbHble Tena (OT cyO-MHKPO 10 CyO-Makpo) — 3TO MaTepHajIu3alus SHeprooOMeHa:
SHEPreTU4EeCKUi MUP — MAaTepUaIbHBIA MUP — SHEPIETUYECKUA MUP — MaTepUalbHbIA MUPp — ...

2. JIioboe Teno — 3TO MHOXKECTBO Pa3HOPAa3MEPHBIX UYKUX TN, pa3HECEHHBIX BO BPEMEHax M B
MIPOCTPAHCTBE, MPOHU3BIBAIOIINX JIPYT Jpyra GpOHTAMH B TOYKE MaTepHAILHOTO IPOCTPAHCTRA.

3. PazyMHOCTh MNOBEAEHUS ‘“‘ATOMOB” — 3TO 3JEMEHTapHbIC COCTOSHUSI TEN B TellaX, TaK Kak
paccMaTrpuBaeMble B HayKe MEKaTOMHBIE OOBEIWHEHWS, MOJICKYISPHBIE CBSI3M U T. 1. U T.II. — BCETO
HaBcero “Kajp B Gpuibme”.

Benp mr06as Todka mpoCTpaHCTBA MUCCIENOBAHHS YEJIOBEKOM JIF00OTO COOBITHS — ‘“‘CedeHne’” ydacTKa

MHO)KECTBCHHBIX TepeceycHUi (HPOHTOB MHOKECTB TEUCHUH BPEMEH, a TaK KAK CaMo Teja YelioBeKa — JTO
TO X€ caMoe ‘‘CeYcHHe” ydyacTKa BBINICOOO3HAYEHHOTO, TO BCE TEUCHHS BpPEMEH “‘OXBaTUTh B3MISAIOM’
Oecrone3Ho u3-3a 00pa3oBaHus CHPEPUIHOCTH BOCIPUSATHS B COZHAHUU JHOOOTO YelloBeKa (B3I SBISCTCS
TOYEYHBIM, T. €. 3pUTEIHHOE BOCIPHUATHE YeloBeka auckpeTHo). Ho 3akon Coxpanenus DHeprun oOpasyer
YCIIOBUSI KOHYCHOCTH TOUEUHBIX aCCOIMAIINM, U CIIEKTPAJIbHBIA COCTAB JIFOO0T0 MaTepHalU3yIOIIEroCs Teja
— 9TO JIMHEHHAs pa3MEpHOCTh KOHyca W ero pa3Béprka. [Ipocrora oOBsACHEHHI HEBEPOSTHO CIIOXKHA IS
MPUBBIYHOTO 00pa3a MeIuIeHUs1. Ho ycloBHsS HEBO3MOXKHOCTH O0Jiee TEPIEIMBO BBIKHIATh YXyAIIAIOIIHECS




MIEPEMEHBI B DKOJIOTUU KJIETKOOOPA30BaHMS TEIEPh SICHEE BCETO BBICBETWIIM TYIHK CYIECTBOBAHHS Teia
M000TO YeroBeKa Ha IIaHeTe KaK CErofgHs, TaK W 4epe3 MecsIl, W Yepe3 Toll, U yepe3 [Ba rofa ... Jemo B
TOM, YTO B BO3IYIIHBIX CJIOSX IPOUCXOAUT PA3BUTHE “TPEMYYEro rasa”’, KOTOpPOE€ BBI3BAHO H3MEHEHUEM
CO3HAHMS TNPEABIAYIIUX [OKOJICHUH. IJTO WM3MCHEHHME OOYCIOBJICHO TEM, YTO OOyYCHUE MOJOAEKHU
OCYIIECTBISICTCSI B COOTBETCTBUU C IPOrpaMMaMH, Ti¢ OObEKTOM H3YYCHHUS SBISCTCS HCKIIOYUTEIBHO
MaTepHalbHBII MHp. B paMkax MeXrocymnapcTBEHHBIX HpPOTpaMM MO XMMHH W (M3WKH Ta3oBas cpeja
paccMaTrpuBaeTcs MPOCTO KaK COBOKYITHOCTH aTOMOB M MOJICKYNI. JTO OOBSICHEHHE W HA3BIBACTCS HAYIHO-
TEXHUYECKUM TporpeccoM. B NeHCTBUTENBHOCTH, YCIOBHS MPONETA IUIAHETHI B  YIUIOTHSIOUIUXCS
TaJakKTUYECKUX Cpelax JOJDKHBI TPUBECTH K YCKOPEHHOMY BOIUIONICHHIO TIPUHIMITHATBLHO HOBBIX
TEXHUYCCKUX HJCH, KOTOPBIC MO3BOJAT JIIOASIM OTHOCHTEIHHO KOM(OPTHO KUTh B HOBBIX YCJIOBHUSAX H
MpUCTIOCA0IMBATECSI K HOBBIM H3MEHEHHUSM OKPYKAIOIIETO TMPOCTPAHCTBA. YCKOPEHHBIH POCT HOBBIX
TEXHUYECKUX TIOMBICIIOB, KaK W CO3[aHHE HOBBIX TEXHHYECKHX CPEACTB BBI3BAHO TOJBKO COCTOSHHUSIMHU
Pa3HOIIOTHBIX TaJAKTHYECKHUX Cpell, CKBO3b KOTOpbIe BBIHYKIEHHO JeTUT CONHIIE CO CBOEH CHCTEMOM, B
TOM YHCJIIE, C IIaHeTou 3emiis. bena Tobko B TOM, YTO BO3MOXKHOCTH OBICTPOI peakIui OOIECTBEHHOCTH B
Cpelie MPOMBINUICHHUKOB Pa3HOro ypoBHsi paBHa Hymto mpu 100% ocBemieHHH MPOOJIeMbl CPEICTBAMU
MacCcoBOM HH(OPMAITHH.

§7. Armocdepa 3emiau — vacth I'azoBoro Tena Beesiennoi

ComiacHO HCCJICIOBAaHUSAM COBPEMEHHBIX YUEHBIX, KJIMMAT IUIAHETBI — 3TO COCTOSIHME Ta30BBIX
MPOCTPAHCTB, HA3bIBAEMBIX ammocgepoil. YUEHbIMU TaK)Ke YCTAHOBJICHO, YTO MPOIECCHl UCTIAPEHUS B BOIE,
MOYBaX, PACTUTENBHOCTH M OMOJOTMYECKUX TellaX o0pas3yeT emuHbId KpyroBopoT B [lpuponme. Cuuraercs,
yro o0saka 00pa3yroTCs BCICACTBHE pa3HBIX TEMIIEPATyPHBIX COCTOSHUN pAa3JIMYHBIX TIa30B Ha
OTpenenEHHON TEPPUTOPHH IUIaHETH: OOJlaKka KOHIIEHTPUPYIOTCS B BUAE MacIITaOHBIX 00pa3oBaHMI,
COTJIaCHO pUTMaM Kpyroobopora Tex Teppuropuil. Ho Bce »Tm 3HaHUS, KOTOphIe (DOPMUPYIOT YUEHBIE,
3aHUMAIOIINECS H3YYeHNEM JHHAMUYECKIX MPOIeccCOB B aTMocdepe, He 00BACHSIOT IPUYHH, N3-32 KOTOPBIX
MPOTHO3 TIOTOJIbI OBIBACT HETOUCH JIOBOJBHO YACTO; CJIOKHBI OOBSCHCHHS 00pa30BaHUs 00JaKOB M Pa3MbBITO
00BSICHEHHE CcaMoro Kpyroobopora. A Bemb BCE ATO TNOCTOSHHO TEpel IVia3aMH: M CaMU MPOIECChl B
[Ipupome, 1 TOCTOSHHAS Yepeia OMHUX U TEX JK€ MACCHBOB OMNOOK, GUTYPUPYIONINX B PAa3HBIX COYCTAHHSIX.

3Ha‘II/IT, BCE JACJII0 — B CHUCTEMC HCCHGIIOBaHHﬁ, a TJIaBHOC — B IIOAXOJC K IIOHMMAHHWIO ITO3HABAaC€MOIO.
HOSTOMy paccMOTpuUM ra3oBEIH CJIOH IIAHETHhI Kak OIHY U3 CTyr[eHeﬁ MaTepuruaIn3anuu TCUCHUI BpCMéH
SHECPIreTUICCKOro Mupa. ATMOC(l)Cpa INIAHETBI — O5TO0 HE CKONHMIIEC TIa30B M HE 4acoBOi MCXaHH3M,
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MEXaHWYECKH TIOMIMHSIONIMICS ONPEACHEHHBIM pUTMaM. JT0 He “uro”, a “kro”’! ATrmMochepa — KuBOI
OpraHu3M, KOTOPBIA B Ka)JIble CBOM MTHOBEHHsI 00pa3yeT W Halll MBICIHUTENbHBIA MPOLECC KaK OCO3HAHUE
camux ce0s! Benp Teno uenoBeka — HeBUAWMAS I HETO HEPa3phIBHAS YaCTh Ta30BBIX cpell, 00pa3yrommx
eMHOe, MEHSIoNIeecs Ha He3HAuMTeNbHbIe Aonu mporenTta ['azoBoe Temo. OHO ecTh W BOAa, W TOYBA, U
pacteHus1, U OHoNorHYecKre Tena. Beap ra3 copepKUTCs BO BCeX TUIAHETHBIX cpefiax U TejlaX, HO HEe TOJIBKO
B HUX: T'a30Basl Cpefia — MaTepHabHOE TeNo BeeneHHoil.

CoBpeMeHHbIE aCTPOHOMBI YCTaHOBWIM, 4TO [IpocTpaHcTBO BceeneHHOW 3amojiHEHO pa3peKEHHBIM
ra3oM, COCTOAIIMM B OCHOBHOM M3 JIETKMX HEHTPaNbHBIX M HWOHM30BAaHHBIX aTOMOB (BOIOPOI, TeNuii),
KOCMHYECKUMH JTy4aMHu, HEUTPUHO, KBAHTAMH SJIEKTPOMArHUTHOTO M3IydeHHs. 3 TeopeTndecKnx OLeHOK
CIEIYeT, YTO CyMMapHas IUIOTHOCTh MeXramaktuueckoid cpemsl < 107 r/em’. CommacHo JaHHBIM
HaOIrOIaTebHOM acTpoHOMKH, OHA ~ 1077 r/cM’. AHAJIOTMYHBIM COCTABOM OONAJAI0T MEXK3BE3IHBIE CPEIBI
Kak B Hamef/i, TaK W B JPYIUX TraJlaKTHKax. Onu Takxe coacpiKar IMblIb, CKOHUHCHTPHPOBAHHYIO B
9KBaTOPHAILHON YacTH, 0COOEHHO B PyKaBaX CIIMPABHBIX ranakTuk. [1o olleHKaM acTpOHOMOB, CyMMapHast
IJIOTHOCTh MEX3BE3NHBIX cpen, ~ 1072 r/em’. TIpoctpancTBo CONHEYHON CHCTEMBI 3alI0JHEHO COJHEYHBIM
BETPOM, COCTOAIIUM U3 HOHHM30BAHHOM IJ1a3Mbl, HeﬁTpaJILHBIMI/I razamMm, KOCMHUYCCKHUMHU JIy4YaMH, NBLIbIO.
Cpenuss IIOTHOCTh MEXKIUIAHETHOU cpeanl paBHa 107! r/em® — 107 r/em’. Atmocdepa 3eMir COCTOUT 13
CMECH HEHTpPaIbHBIX Ta30B (a30T, KUCIOPOJ, HHEPTHBIC Ta3bl, TeINi, BOAOPO), BOASHOTO Mapa, MbUIH, a eg
IJIOTHOCTH y TOBepXHOCTH ~ 1,2x 107 r/cm?’. Wtak, ra3osas cpesia 3amoiHseT BCE MPOCTPAHCTBO BeeneHHol,
BKITIOYAst BCE €T0 YaCTH — OT MEKTaJIAKTHYECKOT0 MPOCTPAHCTBA JI0 IJIAHET U UX YacTel (TUTAHETHBIX CPel,
OMOJIOTHYECKUX BUIOB, ...). Kakmas KocMudeckas CTPYKTypa — HEOThEeMIIeMas 4acTh Oojiee KpyITHOM
cTpykTyphl BeeneHHoil. [IockonbKy ras 3amosiHseT BCE NPOCTPAaHCTBO BcCeneHHOM, MOXKHO CHENIaTh BBIBO/,
4YTO arMocdepa IJIaHEeThl — YacTh ra30BOTO Teia BceneHHOMN, a KaXKIblii OOMTATEeNb TUIAHETHI JIBIIIUT HE
TOJBKO aTMOC(EpPHBIM BO3AYXOM, HO ¥ Ta30BO-TIBIJICBON CPEION MEXIUIAHETHOTO IPOCTPAHCTBA, | amakTukw,
MEKTaJJaKTHIECKOTO TPOCTPAHCTBA,... COBpeMEHHas HayKa MOKa He TpHUAAET 0COOO0ro 3HAUCHHS 3TOMY



¢axry. [IpaBna, ydéHple 0TMEYAIOT, YTO HA IUIAHETY KaXKIble CYTKH BBIMAAACT OKOJO 60 TOHH KOCMHYECKOM
nbutd. Ho MOTyT 11 Ha Hac BAMSTH U3MEHEHUS Ta30BOro nojs Beenennoit?

ITockonbKy 4YenoBeK ecTh uacTuiia BceneHHOH, ero “ra3oBoe Teno” paclpoCTpaHAeTCcs Ha BCHO
Bcenennyio! O6 3ToM pa3HBIMU CIIOBaMH TOBOPHUTCSI B UCTOYHHMKaX EnnHOrOo 3HaHUS, KOTOpOE MPUXOIUT K
BBICIIMM CYIIECTBaM IUIaHEThl HAa pa3HbIX JTamax MX 3Bomonuu. OHO mnepefaércs W3 IMOKOJIEHUS B
MTOKOJICHHE KaK B YCTHOW, Tak W B NMMHUCEMEHHOHN (hopMe, KaXKIbIH pa3 COOTBETCTBYIONICH YPOBHIO CO3HAHMS
HapojoB. Hama peus coctout u3 ciioB. “CiioB0” — OTHO M3 3HAYCHHUH TPEUECKOTO AOYOG (1020¢) — ““CIIOBO,
CMBICI, 3aK0oH”. OCcOOBII HHTEpEC MPEACTABISIOT CJIOBA, TOUISAIINE 10 HAC U3 OTAAIEHHEHIIEro MPOIIoro
— cnoés npomeamux BpeméH. Cam (pakT uX 3ByYaHUS B HaIleM MHUpPE O3HAYaeT, YTO OHU OONAJaroT
MOIIIHBIM 3HEPTeTHKOM, TO3TOMY MOTYT OKa3bIBaTh CHIIBHOE BO3ACUCTBHE KaK MPH YTEHUHU COAEPIKAIIUX MX
TEKCTOB, TaK U MPH YCTHOM 3By4aHHH. BO3MOXKHO, 37€Ch /€70 B TOM, YTO APEBHUHN $3BIK, BOHUKIINM Ha
3ape IMBUIIM3ALMU, €CTh MAaTrepHalbHOE TMPOSBICHUE OYEHb BBICOKMX OJHEPIUid (BBICOKOUACTOTHBIX
BrOparuii). 1 9Ta BEICOKOYACTOTHAS SHEPTHs MPOHU3BIBAET BCE CIIOM COBPEMEHHOTO MHpa MOJO00HO TOMY
KaK ra3oBas cpeja MpUCYTCTBYET BO BCEX CIIOAX IJIAHETh — BOAHOM, TOYBEHHOM, MUHEPAJIHHOM.

OdeHpb Ba)KHO KaK MOKHO TOUHEE pasra/iaTh CMbICI 3THX JOLIEAINX A0 HAaC JPEBHUX CJIOB U MOHATHUH,
KOTOPBIMHU TIOJTB30BAJIFICh pa3Hble HApOJbI TUIAHETH Ha 3ape dBoonnd. Eciin sHepreTmueckoe COCTOSHUE
YUTAOIIETO WA CIYIIAIOIIEr0 B JAHHOM MECTE€ B JAaHHBIA MOMEHT BPEMEHH COBIIAQJAeT C JHEPreTHKOU
TEKCTa, TO YeJIOBEK CMOXET ¢ Oojiee MM MEHEe CTENEHBI0 ‘TOCTOBEPHOCTH’ TIOHATh WM YBUAETH
NpoYMTaHHOE (YCIBIIIaHHOE): BEeAb CJOBa COCTOAT U3 OYKB, a Kak[as W3 MHOXECTBa OyKB B JIIOOOM HX
COYETaHNH B CJIOBO (TIPEAJIOKEHNs, a03a1Ibl, TEKCTHI, TPOU3BECHHUS,...) — 3TO I[BETOBAs IyJIbCAIUS TOHOB U
MOJTyTOHOB CIIEKTPAJIbHBIX IIBETHBIX TE€UEHUI BpeMEH IHepreTudeckoro mupa. [lncemeHHOe oTOOpakeHme
3THX NYIbCalui (CIOBO, TEKCT, PUCYHOK) — YCJIOBHAas pPa3MEPHOCTh HM300paKeHHs (DPHEPreTUYeCKOM
CTPYKTYpBI), TEIUKOM 3aBHUCAINAS OT yIila 3PEeHHS: MEPHOCTh KaXIOro u3o0paxeHus (OyKBBI, CIIOBA,
MPEUIOKEHHS,...) — “KOBPOBBIH PUCYHOK’, a BCE OHM OOpa3yrOT MHOXXECTBO TakuX “pUCYHKOB”. OHU
MPOHM3BIBAIOT APYr 1pyra, oOpas3ys udepenoBaHusl MpHOIMKeHHUss W (WIIM) ynajeHUs IBETOBBIX penbedoB
(ppakranoB) osHeprermyeckoro wmwupa. IlpomsHocmmele OykBRI — TpaHcopMamuss TeX BHIOB
SHEProOOMEHOB, KOTOpHIE AAIOT JPYTUM BHIAM CBOIO CHCTEMY CHTHANHM3anud. ECIM CO3HaHWE dYnTarems
(cmymarenst) BOWAET B pE30HAHC C MPOYUTAHHBIM (YCIHBILIAHHBIM), 3TO MOMOXET €My 4YacTHYHO
“HOrpy3UThCS” B OAUH U3 CIOEB MPOIIEIIIEr0 BPEMEHH.

Tenmo denoBeka SBISIETCS HEBHIMMOW (IUISI CaMOTO 4YeJIOBEKa) HEPa3phIBHOW YACTHIO Ta30BBIX CPE,
00pa3yronmx eInHoe, MEHsIoIIeecs Ha He3HAYUTEIbHBIE I0JTN MpotieHTa, Teno. OHO ecTh U Bozia, U Mo4Ba, U
pacTeHus1, 1 OMOJIOTHUECKHUE Tena (B TOM YHUCIie, TesIO YeaoBeka). OueHb BaXHO 3HATh, YTO TEJIO YEIOBEKA —
3TO, Tpu OOJBIIOM YBEIWYECHUH, TPOMaJa KIETOYHBIX OOpa30BaHHUM, KOTOpbIE OOpa3yloT (IpU STOM
YBEJIMYEHUH) Pa3HOTOJIOCHIN, KWITANIMM, KaK Tra30Bble KJIAamaHsl Ha Ta30MpoBONaX, W TPOMOIIOI00HO
yxaromuil “xop”. Mbl He CHBIUM 3TOW KakadOHWU Onaromaps MPUPOAHBIM COOTHOIIEHHSM B CHCTEME
3BYKOB: TOIIOCa KIIETOYHBIX OOpa30BaHMII HAIIETO Tella JIeKaT B JAPYroM JHara3oHe, YeM TOT, 4TO
BOCIPUHUMAETCS HAllMM CIyxXoM. Ho WMEHHO He CIBIIMMBIE W HE BUAMMBIE HaMu (W3-32 pa3MepoB)
COCTOSIHMS €IMHOTO, KaK Hallle TeJ0 M BHEIIHSAS Cpela, CO3Aal0T WUIIO3UI0 IYCTOTO, MPO3PavHOTO
BO3IyIIHOTO mpocTpaHcTBa. [lodTomMy MBI paccmarpuBaeM ce0si Kak OTHCNIBHBIX WHIUBUIYYMOB,
MOMEILEHHBIX BO BHELIHIOKO CPeNy, a HE Kak yacTuly Enunoro Tena miaHersl — kietkd Tena ConHua. Bor
3M1eCh U TPSAYETCS TO, YTO THICSUESTETHSIMH OTHH JIFOAW BOCIPUHUMAIOT KaK CKa30YHBIE TIEPCOHAXKH, a JPYTUE
UIIYT CMBICI B JOIIEALIMX A0 HAac ONMMCAaHUAX 3THX NepcoHaxed. Ha camoM pgene mronM MHTYMTHBHO
NBITAIOTCS OCO3HATH TO, YTO BHEUIHAS Cpela M €cTh Halle HEBHUIMMOE TeJI0, HO OHO He Iejoe (B OOUH
MOMEHT BpEeMEHH), a pa30pocaHHOe (parMeHTaMH BO BCEX CEKyHAax (M, €CTECTBEHHO, BO BCEX UM
COOTBETCTBYIOIIMX Pa3IMYHBIX MECTaXx B IMPOCTPAHCTBE IUIAHETHI), 3a €€ MpeaenaMu, 3a MpeneiaMu
CoIHe4HO cucTeMbl, 3a npeneinamu [ anakTuky, ... HamoMHuM, 4To MBI, Kak TUTaHETHBIE Tella, CYIIeCTBYEeM
Omaromapst ppakTaIbHOCTH Cpell, KOTOPBIE CaMU TMOCIEA0BAaTeIbHO CO3MaHbl (PPAKTATHHOCTBIO COTHEYHOTO
n3nydeHus, a camo CoiHie — (QpakTaaTbHOCTHIO TANaKTHUECKUX TeYeHWH U T. 1. [lodaToMy mpoucxomuT
eXKeceKyHIHass cOOpKa KaXIOTo Teja B YCJIOBHSX Pa3BUTHUS MHOMKECTB, OOpa3ylOMIMX B Pa3HBIX CBOHMX
BpeMeHax HOBbIe MHOXecTBa ((ppakraabHOCTh COOBITHI BCEX TE).

[loTpsicatomyto pons B KadeCTBE MpeacKazareNeld TPAIyIuX COOBITHHA (I YMEIOMIMX CYHUTHIBATH
uH(popMaIH0) urparoT odiaka. OHU 32 HECKOJIBKO JIET (a MOpOM M JECATKOB JIET) HAYMHAIOT Pa3bIIPhIBAThH
HaJ ONpeNeN€HHON TEePPUTOpUEH CIEKTaKiId CO CBOMMH pPa3sHOBO3PACTHBIMH M Pa3HOOOBEMHBIMHU
“akTépamMu’” — Ta30BO-BOTHBIMH 00Pa30BaHUSIMHE PA3HBIX 00REMOB U pa3HBIX BPEeMEH BOSHHUKHOBEHUS. A Tak
KaK KaXZas MECTHOCTh (ppakTanbHa, TO CHEKTAaKIM (pPa3HbBIMH CBOMMH YYacTKaMH) MPOHU3AHBI JPYTUMHU
cnekrakisivu! Benp ¢pakransHo camo Bpems, T. . Kakablid ero gparMeHt aro60ro oobéMa (AITUTEIBHOCTH
CYIIECTBOBaHUS B MaTEPUAIbHOM MHpPE). A KaKI0€ MaTepralbHOe TENO (SBJICHUE) €CTh MaTePHAN30BAaHHOE




cocrosiHue ¢parmenta Dpakrana “BeckoHEUHOCTH”, KaXKIbIA M3 KOTOPBIX OONANacT CBOCH IIBETHOCTHIO U
MPOIOIKUTEIHFHOCTHIO CYIIECTBOBAaHMS B MaTepuanbHOM wmupe. s Hac, mionmeil, oOmaka — CKOTUICHUS
MapoB, IIBIBYIIUX 10 HEeOy. J{1s HACEKOMBIX U NTHIl OHH — “‘Ta3eThl, paano, TeneBuaeHue” . s )KUBOTHBIX,
00OUTAIONIMX HAa TIOBEPXHOCTH ILIAHETHI, UX COOOIICHUS (pparMeHTapHBbI, HO M 3TUX OOJaYHBIX COOOIICHUH
UM XBaTaeT CIOJIHA. PaCTUTENBHOCTH (B TOM YHMCIIE, JCPEBbs) U BETEP MOBTOPSIOT ATH CIEKTAKIHM, HO JJIs
OmoornYeckoro Mupa M UMEHHO Ha ero s3bike. M 310 ectp Bemmume Ilpupoxsl, korga mo mpu3Hakam
(mpumeTaM) OIHM PAa3HOIUIOTHBIE TeJa OOMIAIOTCS ¢ APYTUMH 0€3 COCTOSHUS OMUO0UHBIX opM. U B aTOM e€
Kpacora u ['apmoHus, KOTOPYIO HaM JIaHO MTO3HABATh U Oepeyb.

PaccmoTtpuM 3emHble oOnaka® kak ¢parment (pakrana “T'azoBoe Teno Bcenennoii”. Panee Gbuio
nokazano (I'maea 1, §3), yTo rajJakTH4YeCKHE UCTOYHUKHU BIMSIOT Ha MOTOAY 3eMIH (COCTOSIHUE atMochepsl).
Ho mnockonmbky Tlamaktnka — ¢parmeHT ¢pakrana “BceneHHas”, TO COCTOSHHE €€ HCTOYHUKOB
ompenenseTcs mporeccamu Bo BeenenHoil. Obnaka — mMarepuaibHbIe TPOSIBICHUS (PPaKTaIbHON CTPYKTYPHI
BO3YLIHOTO NPOCTPAHCTBA IUIAHETHI, KOTOPBIE Mbl BOCHpPUHUMaeM 3peHueM. Ha naHHOM 3Tame 3BOIHOLUU
MOJABJIAIONIEE OOJBIIMHCTBO JIFOJCH HE “BUAMT’ HEMOCPEACTBEHHO IIBETHBIC TEUCHUS BpPEMEH
sHepreTuyeckoro mupa. Ho 1BeTOBOCHpHATHE — 3TO HE MPOCTO BMJEHUE IIBETOB: OHO SBIISETCS
BbIHYIHCOCHHBIM®® W3-32 MHOKECTBEHHBIX HEBHIMMBIX NepeceueHui pasinuHbix COoOBITHI PasHBIX TeENl B
MecCTe, TI€ OKa3blBaeTCs 4enoBeK. [103TOMy HEKOTOphIE JIIOAM BUAST LIBETHBIE CHBI, XOTS OYEBUIHO, YTO
[[BETa MPEIMETOB U JaHIIa(Ta B CHOBUACHUSAX HE OTHOCITCS K DJICKTPOMArHUTHOMY Juama3oHy. Bo cHe
MO3Tr paboTaeT B JPYrOM pEXKUME, W CISIMNA HEMOCPEICTBEHHO BOCHPUHUMAET IPOMCXOJAIIEe, HE
aHAJM3UPYs YBUIEHHOE W HE YAWBIBIICH HEOXKHUIAHHBIM MTOBOPOTAM CIOXKETOB. Belb maske Clierble BUIAT BO
cHe IBeTHhIe wm300pakeHms! [maza (ympaBisieMble MO3TOM) TOJNBKO CO3MAIOT YETKOCTH KOHTYPOB U
n300pakeHue OOBEKTOB, COCTOANINX W3 HEBUAMMOTO OECUHCICHHOTO MHOXXECTBA APYTUX, a BOCIPHUSITHE
[[BETOB SHEPTETUYECKOTO MUPA OCYIIECTBIISIETCS BCEM TEJIOM, a HE TOJIILKO MO3TOM (TEJIOM B Telle).

Temepb CTaHOBUTCS TMOHATHBIM, MOYEMY CHAdala ONHUA BHIBI PACTUTEIBHOCTH U OHMOIOTHYECKHUX
CYIICCTB HAYMHAIOT MCHSITh CBOU MPUBBIYHBIN X0 COOBITHIA, @ 32 HUMU MOCJIEI0BATEIBHO U IPYTHE: OJTHU 3a
TO/ 70 HaJalla M3MEHEHHWs MPUPOAHBIX COCTOSHHWH (ITOToAa, MOBEPXHOCTh JaHmmadra, ...), Apyrue — 3a
MOJITOZA, TPETbU — 34 MECHL, ... OYepeaHble — 3a yac. Benp Kaxablli NpeACTaBUTENb PACTUTEIBLHOIO U
JKUBOTHOTO MHpa TMpPEACTaBIseT COOOH Marepualin30BaHHOE COCTOSHHE oOlpedenéHHoro (pakraia,
oOmajaroniero CBoed IBETHOCTHIO M CBOMM PHTMOM BUOpanwii. PacTeHuss W >KMBOTHBIE BHUMATEIBHO
“guTaroT” OTKPHITYIO is HuX Kuury Ilpupozasl, rae mpemcKa3bIBarOTCs MOCICIOBATEIEHOCTH TPSIYIIHX
COOBITHH, B TOM YHCIIE, ¥ BIUSIONINX HA UX )KU3Hb. BO3MOXXHOCTH TaKOTO “IPOYTEHUS TPSAYIIUX COOBITHIT
00yCJIOBJICHA TEM, YTO PACTUTEIbHBIC M XUBOTHBIC (DOPMBI HE SIBIISIOTCS, TIOOOHO YEIOBEKY, ‘“MO3TOBBIMU
cuctemMaMu”. PacTeHus: U )KMBOTHBIE BOCIIPUHUMAIOT WH(GOPMAIHIO (SHEPTHI0) BCeM TeloM. B oriuume ot
pacTeHuil U )KUBOTHBIX, YE€JIOBEK BOCIPUHUMAET COOBITHS OKPY)KAIOIIEro MPOCTPAHCTBA B MEPBYIO OYepenb
MO3TOM, T. €. 4YacThio cBoero Tena. [loaTomMy BOCHpHATHE YETOBEKOM OKPYXKAIOIIETO IPOCTPAHCTBA B
OCHOBHOM CBSI3aHbl HEMOCPEACTBEHHO C MaT€pUaJbHBIM MHUPOM. DTO HE TOJBKO 3PUTENBHOE, CIYXOBOE,
0cs3aTeIbHOE BOCIPUSATHE, HO U OPUEHTALUs B MPOCTPAHCTBE, MPUHITHE PA3INYHBIX PELICHUIN MO MOBOLY
nanpHelmmx AeiictBuil. Cioma K€ OTHOCUTCS TaKOM BECOMBIN MPOMYKT MO3TOBOM NEATETHRHOCTH Kak
COBpEMEHHass MarepuanucTuyeckas Hayka. COBpEeMEHHBIH YEJOBEK BEpUT B €€ MOTYIIECTBO, TaK Kak
yOex€H, 94TO CO BpEMEHEM HayKa CyMeeT OOBSICHHTH BCE, YTO IO CHUX IOp HEJOCTYITHO YEIOBEYECKOMY
pasymy (omuH M3 ypOBHEH YEITIOBEUECKOTO CO3HAHM, MPUIEM, He caMblil BeIciuii). Ha camom nmerne, Hayka
MOXET OOBSICHATH TOJILKO HEKOTOPBIC CBS3H MEXIY Pa3IMYHBIMH MaTCPUATBHBIMHU SIBICHUSIMHU B O0BEKTaMH,
HO HE CMOXET HaWTH TIyOWHHBIC CBS3W pa3lIUYHBIX SBICHUM, TaK KaK WX KOPHH HaXOAATCS B
HEMaTepHUaIbHOM (SHEPTeTUIECKOM) MUpPE. PacTeHUS 1 )KUBOTHBIE HE WUITYT TTYOWHHBIX CBSI3EH: OHU MIPOCTO
CUMTHIBAIOT MH(OpManuio ¢ oTKpbITOH uM Kauru [Tpupomst.

Pa3Hple Ononornyeckue BUIBI, BKIIFOYAs Y€TIOBEKA, JKUBYT KAXKABIH B CBOEM PUTME, ITOTYMHSFOIIEMCS
o0mIMM puTMaM. A CBOW PUTM JJIsl KQXKIOTO W3 OMOJOTHYECKHX OPTaHM3MOB OIpenensercs (pu3nueckuMu
CBOMCTBaMU €r0 MaTepUabHOIO Tejaa — (UIBTpa TeueHui BpeMEH. [1o3ToMy pasHbie (PUIBTPHI TO-Pa3HOMY
pearupyroT Ha SHEPrUM HEMaTepUalbHOTO MHUpA: OJHHM BHJBI SHEPTHA OHH OT(PHIBTPOBBIBAIOT, JPYIHE
HCIIONIB3YIOT JUIsl IIpoLecca “‘eKeCeKyHIHOU marepuanu3aiuu cBoux Ten. Ho “cexyHnpl” mmis Ten pa3HbIX
BHJIOB O0JIQJaf0T pa3HOW JIIUTEIHHOCTHIO, ITO3TOMY OTHH BHABI OBICTpEE amamTHPYIOTCS K M3MEHEHUSIM

25 Obnaka — 00BEM XMIKOCTH (MarepHalbHBI MHp), UCHAPUBILUKICS W3 Pa3HBIX cpel (BoJa, PacTEHUs, MOYBBI,
JKMBOTHBIE, YEJIOBEYECKOE OOIIECTBO), II€ )KUAKOCTh COAEPKUT IHEPrOMH(POPMAIIMIO O TeX 00JacTiIX, U3 KOTOPBIX
OHa BBIXOJWJIA (3HEPTeTUUECKUN MHUP).

26 “BbIHY)XJEHHO” O3HA4YaeT, YTO aypa Teja 4YeloBeKa BUOPHUPYET B 3TOM MeECTE B pe3ylibTare MHOMKECTBEHHBIX
[IEPECEUEHUI TEUEHUN BpEMEH, A€ TEJIO0 — MECTO MAaKCUMAaJbHOM KOHLIEHTpALUMHU aypbl, KOTOpas B KaXKIbIi MUT
“oKparmmBaeTca’’ B I[BETA, COOTBETCTBYIOIIUE SHEPTOIBETY yYaCTKa TAJJAKTHYECKOTO MPOJIETA.



BHEIIIHEN cpelibl, Ipyriue — MeJJIeHHee, a €CTh U Takue, KTO BOBCE HE YCIeBaeT NMpopearupoBaTh ¢ HYKHOH
ckopocTbio. llocienHue BHUIBI JEMaTepHANM3YIOTCS — HMCYE3al0T C IJIaHEThl, TaK Kak CKOPOCTH
MaTepualn3aliy X KJIETOYHBIX MacC B HOBBIX YCJIOBHSAX HEIOCTATOYHBI Ul COXPAHEHHS UX MaTepHATbHBIX
ten. IloaToMy cHadana OfHM BUJABI PACTUTEIBHOCTH M OMOJOIMYECKHE CYIIECTB HAUMHAIOT MEHATH CBOM
NPUBBIYHBIN TEMII X0J4a COOBITHH, a 3a HUMH MOCJEIOBaTelIbHO W APYrHe: OAHH— 3a TOJ 0 Hayaia
W3MEHEHUsI IPUPOAHBIX COCTOSIHUM (IIOTOABI, HOBEPXHOCTH JaHAmadTa,...), Apyrue — 3a IONrona, TPeTbU
— 3a MeCHIL,... ouepeHble — 3a yac. A obiaka UrparoT 3eCh poJib HHAWKATOPOB IPATYIINX U3MEHEHUH Ha
riaHete. OHU 32 HECKOJIBKO JIeT (a MOpOW M 3a HECKOJIBKO AECATKOB JIET) HAaUWHAIOT PAa3bIrpPhIBaTh Hal
onpenaenéHHON TePPUTOPUEH CHEKTAKIM CO CBOMMH Pa3HOBO3PACTHBIMHU M pa3HOOOBEMHBIME “‘akTépamu’. A
TaK KaK Kak/as MEeCTHOCTh (ppakTaibHa, TO CHEKTaKIH (Pa3sHBIMU CBOMMH yYaCTKaMH) MPOHU3AHBI JPYTUMHU
cnekrakisiMu! Benb IIIOTHOCTH Ta30BOM cpeibl HAMHOTO MEHbBIIE TUIOTHOCTH BOJBI, TOYBBI, TeM Oolee
0a3anbToB, HOITOMY OHA ABJISIETCS Hanboyiee TMHAMUYHON 110 CPAaBHEHUIO C APYTUMH IUTAHETHBIMH CpPEaMu.
ITpu 3TOM razoBas cpena MPOHU3BIBAET BCE CPEIbl, U3 KOTOPBIX COCTOST Tejla PACTCHUH, )KUBOTHBIX, JIFOICH.

Jns Hac obnaka — CKOIUICHHS MAapoB, IUIBIBYIIMX 1O HEOy. sl HACEKOMBIX W NTHI] — “‘Ta3eThl,
panuo, TeIeBUICHNE , TaK KaK 3TH KMBOTHBIC OOJIBLIYIO YaCTh BPEMEHH MPOBOAAT MMEHHO B BO3IYIIHOW
cpene. U s HUX JKU3HEHHO Ba)KHO y3HATh O OyIylleM COCTOSIHUM aTMOc(epsl 110 M3MEHEHHAM (opMmbl,
I[BETA, CKOPOCTH NepeMelneHus 061axkoB. [loMumMo quHaMuKy 00J1aKOB, HCTOYHUKOM MH(OpManuy A 3THX
JKUBBIX OPraHW3MOB CIYXHT BeTep, COOOIMIAIOMMKA MM Ha CBOEM SI3BIKE O MPEACTOSIIMX H3MEHEHHAX
BO3IYIIHON cpeabl. J[ms >KMBOTHBIX, OOMTAIOIIMX HA MOBEPXHOCTH IUIAHETHI, OONauHBIE COOOLICHUS
¢parMeHTapHBI, HO W 3TOM MH(POPMAIlMM WM XBaTaeT CIOJHA. Benp Bce >KMBOTHBIE MPEAYYBCTBYIOT
M3MEHEHHsI COCTOSIHHS OKPY’KAIOIIEeTo MpocTpaHcTBa. Hampumep, nmepenéTHple NTHIIBI YASTAI0T Ha 3UMOBKY
paHbllle UM MO3KE, B 3aBUCHMOCTH OT CPOKa HACTYIUIEHHUS XOJIOJOB B MECTHOCTH WX NpokuBaHus. Ilpu
3TOM OHH HE CHIASAT Ha MECTE A0 CaMbIX XOJOIO0B, HO OTIETAIOT HE3a10Jro 10 MX HACTYIUIeHHs. JKUBOTHbIE
3apaHee MOKUAAIOT MecTa OOUTaHUs, B KOTOPBIX CKOPO TPOU30MIYT 3eMIIETpsICEHHS. PacTUTENbHOCTD, B TOM
YHCIIe, IEPEBbs, TAKKE MOBTOPSIOT STH CIEKTAKIIH, HO JJIsl MUpa OMOIOTUYECKUX CYHIeCTB, 1 IMEHHO Ha €T
sI3bIKE. BBIBAET, UTO NMCTBA HA AEPEBBSIX OCEHBIO “BHE3AITHO’ JKEITEET U BCKOPE ONAAaeT. ITO O3HAYAET, UTO
noxojonaHue OygeT pe3KuM, I03TOMY JAEpPEBbS HAUYMHAIOT TOTOBUTHCS K 3MMHEH CIf4Ke, Korga HX
KU3HEJEATEIbHOCTh B OCHOBHOM OYyJeT IPOUCXOANUTH O[] IIOBEPXHOCTHIO 3EMIIH.

I'mags Ha oOnmaka, MBI CMOTPUM Ha HamM (QpakTalbHble LBETOBbIE OOBEMBI, “HIEBETMM”’ HX
00BEMHOCTH; IIyIbCalMsl aypbl MOCTOSHHO CBsi3aHA C M3MEHEHHEM pHCyHKa oOsakoB”’. T'asoBas cpena
TUTAHETHI, B TOM YHUCIe €€ YIUTOTHeHHs (001aKa) — 4acTh MEXKIIAHETHOW, TaTaKTHYECKOH,... TA30BBIX CpPE.
B cuny ¢pakranrbHOCTH, W3MEHEHHS IUIOTHOCTH TaJlaKTHYECKOM CpeAbl B MecTe MponiéTa IUTaHEeThI
OTPaXKaroTCsl Ha M3MEHEHUSIX TUIOTHOCTH MEXIUIAHETHBIX U IUIAaHETHBIX Cpel, BKIIo4yas arMocdepy. Ilostomy
obnaka — Obicmpo peazupyrowiuii unouxkamop zanaxmuueckux usmenenusi. Ecim ¢dopma, user,
HarpapJieHHE W CKOPOCTH JBM)KEHHS OOJIAKOB B JAHHOW MECTHOCTH, HauWHas C HEKOTOPOI'0 MOMEHTa BCE
yale CTAHOBSTCS HETUIUYHBIMHU U1 He€, 3TO O3Ha4aeT HAJIMYHME BHELIHETo (raJaKTHYECKOro) BIIHMSHUA,
NPOSIBUBLIETO ce0s Ha JAHHOM Y4YacTKe IUIaHeThl. Ecim moBereHue OOJaKoB B TEUCHUH AJMTENBHOTO
MPOMEKYTKa BPEMEHH HETHITUYHO JJISl pa3HBIX YYaCTKOB TUIAHETHI, MO)KHO TOBOPHUTH 00 M3MEHEHUH KITUMaTa
Ha tianere. OOnaka TMpPeCKa3bIBAIOT MMOTOAY M HAa KOPOTKHE MPOMEXKYTKH BpeMeHH. HeTowHoCTb
METEONPOrHO30B, 0COOCHHO I0JATOCPOUHBIX, BBI3BaHA TEM, YTO COCTOSIHUE aTMOC(HEpbl MOXKET HEOTHOKPATHO
W3MEHUTHCS B TEUEHUH IPEACKA3aHHOTO IIEPHOAA, a JOJITOCPOYHBIA MPOrHO3 OCHOBAH HA aHAJIN3E JAHHBIX,
MOJTYYEHHBIX B ONpeNeNEHHBII MOMEHT BPEMEHH: OH SBJSIETCS JIMHEHMHOW WMHTeprHoysinuel B Oymyluee
aTMOCQEepHBIX XapaKTePUCTUK, MUMEIOIIMX MECTO B JaHHBIH MOMEHT. Tak Kak cocTossHHe aTMoc(ephl B
MOCIIe/THEE BpEMsI CTaHOBHUTCS BCE Oojiee MTUHAMUYHBIM M HEMPEACKa3yeMbBIM, JOITOCPOYHBIE MPOTHO3HBI
MOTOABI BCE Yalle CTAaHOBATCSA HETOYHBIMH. CIIOKHOCTD MPEACKa3aHUH MOTObI B HACTOSIIEE BPEMsS — OIHO
U3 MarepualibHbIX MPOSBICHUN WM3MEHEHHS PUTMOB aypbl Tejla IUIAHETbl, BBI3BAHHOE IIOBBHILICHUEM
SHEPreTHKH y4acTKa €€ TajJakTHIeCKOro MapuipyTa.

B mnocnemnee Bpems kimMar 3emuid Haudal HM3MEHATbCS B YCKopsifomemcs Ttemme. Kmumar —
COCTOSTHME OKOJIO3EMHOTO T'a30BOTO MPOCTpaHCTBa (ammocgeput). Vicnapenue Boabl, Kak cBOOOJHOH, Tak U
cozeprkalleiics B MOYBaX, PaCTUTEIbHOCTH, OMOJIOIHYECKUX Tellax, 00pa3yeT eIUHbIM KPyroBOPOT BOABI B
ITpupone; obnmaka 0Opa3yroTcs U3-3a TOTO, YTO Pa3HbIE I'a3bl IUIAHETH HA ONPEAEIEHHON TEPPUTOPUN UMEIOT
pasHble Temmeparypbl. lloaToMy o0Onaka KOHLEHTPHPYIOTCS B BHAE MacIuTaOHBIX 0Opa3oBaHHMI,
NOAYMHAIOUINXCS PUTMaM KpyrooOopoTa 3Toi Tepputopur. Ho 3TH 3HaHMS HE OOBSACHSIOT MPHYMH, W3-32

27 MoxHo momnpoOoBaTh MOBIHMITE Ha O0JIaka: MIsiAs Ha HEDO, MBICIICHHO “pacTBOPUTH” MaJICHBKOE O0JIauKoO, CBSI3aTh
MEPEeMBIYKONl WJIM, HANpOTHB, pa3felUTh COCeIHHEe o0jaKa. YAauyHas peaju3alys 3TOro 3aMbicia IHOMOXET
MTOYYBCTBOBaTh CBOE Ta30BOE TENO KAaK YaCTh IUTAHETHOH Cpenbl, CYIIECTBYIOIIEH BHE 0O0BEMa MPOCTPAHCTBA,
3aHMMAaEeMOTO IJIOTHBIM TEJIOM.



KOTOPBIX MPOTHO3 MOTOABI JJOBOJIBHO YacTo ObIBAET HETOUCH; HayyHbIe 0OBSICHEHHMs polecca 00pa3oBaHuUs
00JIaKOB SIBJIAIOTCSL CIIOXKHBIMH, a TaKKe HEYETKO CGHOPMYIMPOBAHO OOBSICHEHHE NPUYMHBI CaMOTo
Kpyroobopora. Bc€ meno — B camoii cucTteMe HWCCIEIOBaHHA, a INIABHOE — B IMOAXOJE K TOHHMAaHHUIO
npeaMeTa uccienaoBanuii. [Ipo0iieMoii TpOrHO3UPOBaHKS TIOTO/IBI 3aHUMAJICS BBIJAIOIIMNICS HCCIICI0BATEIb,
yuéHbli-sHIMKIONenucT Hukomnait Anexcanaposud Mopo3zos [10], o koTopoM moapoOHO paccKa3bIBaeTcs B
§3 I'maBwr 1.

Bce st HeTowHOCTHM TpeACKa3zaHWH IMOTOABI, a TaKKe OTCYTCTBHE YETKOTO OOBSCHEHHS NPUYHUH
KpyroBopota B lIpupone, BbI3BaHBI TEM, UTO COBPEMEHHBINH YENOBEK paccMaTpuBaeT lIpupony mpocTo Kak
BHEILHIOIO CPEAy, U3 KOTOPOil OH OECKOHTPOJILHO OepET BCE, YTO €My HYXHO IJisi KOM(OPTHOW >KU3HH, a
TaK)K€ OTPABISIET MPOCTPAHCTBO CBOETO OOMTAHMWS OTXOJAaMH MPOU3BOACTBA. JTOT MPOIECC €CTh Pe3ylbTar
VM3MEHEHHMS CO3HAHMSI IIPEABIIYIIHUX TOKONEHUH. Takoe N3MEHEHUE BbI3BAHO TEM, UTO B TEUEHHUE HECKOJIBKUX
MOKOJICHUH 00yueHHE JIOAEH OCYIIECTBIIETCS Yepe3 MEKIOCyIapCTBEHHBIE IPOrPaMMBbl, B OCHOBE KOTOPBIX
JIEKUT OPEACTABICHUE O TOM, YTO MHUp, Kak ckazan @. DHrenasc, — 3TO0 “ABMKYINAsCA MaTepus’’, KOTopas
BO3HHUKJIAa caMa 1Mo ce0e M B MpoIlecce IBOJIOIUHU JIOCTHUITIa COBPEMEHHOro cocrosHusA. Ha ero BepmmHe
HaXOAWTCSI BBICIICE CYIIECTBO — UYEJIOBEK, KOTOPHIH B KOHEYHOM HTOTE CTPEMHTCSl MOAYUHHTH cebde
OKpYy’Karolee MpOCTPAaHCTBO, a 3aTeM JIETETh Ha ApPYrHe IUIAHETHI U YCTaHABIMBaThb TaM CBOM MOPSAOK.
OOy4yeHrne M BOCHHTAaHHE MOJOAEKH B HACTOSILEE BpPeMsl OCYLIECTBISIETCS B ONPENENEHHOM (YHCTO
TEXHOT€HHON) HalpaBIeHHOCTH, OUeHb NANEKoi oT cBsizu ¢ [Ipupomoii, HO 3aT0 cOcOOCTBYIOLIEH “HAayYHO-
TEXHUUECKOMY Tporpeccy”’. TexHoreHHoe MBIIIICHHE HeN30eKHO BEAET K PaspyLICHUIO IPUPOIHBIX CBS3eH,
B TOM 4uCIE U cBA3M lIpupona—uenoBek, TaK KakK JIIOAM pacCMaTpUBaOT KUBOU Mup IIpuponbl TONBKO Kak
HEUCYEPIIaeMyl0 KIAJO0BYyI0, CIYXKallylo Ui TepepadoTKH KUBOW TPUPOAHOM JHEPrUM B pa3HbIE
TEXHUUYECKUE CcoopyxeHus. Ho 3TM mocTpoeHHs BBIIQAAIOT W3 3HEProoOMEHa € JIPYTUMH KMBBIMU
NPUPOIHBIMU 00pa30BaHUsIMU: Ipyrumu mianeramu, ConxneM, 'anaktukoi, ... M 3ToT npouecc HapacTtaer
B yckopsmomemcs teMie. OqHako Hepa3pbIBHOM cBA3bI0 ¢ [Ipuponoit obmanany Jroau paHHUX [TUBHIIN3ALINI:
OHH TIPOCTO YYBCTBOBANU ce€0sl HEOTHEMIIEMOM YacThIO KUBOH TIaHEeThl. U 1eNh NaHHOW KHUTE — TIOIBITKA
BOCCTAHOBUTH HEPa3phIBHYIO CBsI3b Ilpupona-Yemnosek. U 3Ta momsiTka Aenaercss BOBCE HE ISl TOTO, YTOOBI
IPOCTO BOCCTAHOBUTH MCTOPHUYECKHE CBSI3M HAllel 3M0XM (Y4acTKa TajakTHUeCKOro IpoJETa IIAHETHI) C
OJTHOW W3 PAaHHUX OJIO0X, KOIJa JIIOAW OLylaid ceOs 4acThio XUBOW [IpUpOABI W, COOTBETCTBEHHO,
OTHOCWIHCH K Heil Oepexxno. CyTb B TOM, 4YTO KapAMHAJbHOE HW3MEHEHHE OTHOLICHUS JIOACH K
OKPYXAaIOIIEMy IPOCTPAHCTBY SIBIAETCS >KU3HEHHOM HE0OXOAMMOCThIO. Benp denoBeueckass MbICIb €CTh
spieHre Ilpuponsl, T. €. Marepuanu3zoBaHHOE cocTosHHME [eomaroreHHeIx M3mydeHuil, oTHocsnleecs K
apneHusiM  [Ipupoasl: OHO XapaKTepU3yeTCsl MEHBIIEH IUIOTHOCTBIO aypbl, YEM MaTepHalbHOE TEINO.
IlockonbKy YenoBed4ecKoe CO3HAHWE €CTh BBICIIMM YpOBEHb CO3HAHMs IUIAHETBl, OHO, Kak camoe
BBICOKOYACTOTHOE, MPOHM3BIBAET BCE IUTAHETHBIE Cpenbl (MaTepuajInN30BaHHBIE YPOBHH | €0maToreHHBIX

Wznyuenmnii).
CIOoXUBILIASICSL CUTYaLlUs BBI3BIBACT CEPHE3HYI0 00ECIIOKOCHHOCTh: IEJI0 B TOM, YTO TOJBKO ABa BHIA
BPEMEHHBIX CHCTEM MOI'YT 00pa3oBaTh LEMHYIO PEAKLIHUI0 — 3TO MUKPOOHBIA M SIIEPHBIA CHHTE3, YTO

MOUYEPKUBACT OOIIHOCTh MPHUPOIBI MX IHEProoOMeHOB. OOIIHOCTh ATHUX CTPYKTYP COCTOUT B TOM, YTO U
MHUKpPOOBI U aTOMBI TPEACTABISIOT cO00W KpaeyrodbHBIE MEMEHTHI CPeA: MUKPOOHOH M aToMHOH. MUKpoO
— “snmeMeHTapHas” 4YacTHIlA KUBOM MaTepHH, aTOM — ‘“‘DIIEMEHTapHas” YacTHUIla JI000W MaTepud, B TOM
YHUCJIE B TOH, KOTOPYIO MBI B paMKax COBPEMEHHBIX MPEACTABICHUN Ha3bpIBaeM ‘HexuBoi”. C1oBO “aToM” Ha
TPEYECKOM O3HA4YaeT ‘‘HEJCNIUMBIA~, XOTS HaM H3BECTHO, YTO OH COCTOMT U3 SApa H 3JICKTPOHOB,
BpaIaIoIIMXCsl BOKPYT Hero. Jla M caMo siipo COCTOMT M3 MPOTOHOB W HEHUTPOHOB, U T. A. Ha camom nene,
atoM MOXHO cpaBHUTH ¢ CoilHeUHOU cucTeMoW, kotopas ecth Teno Comnma. EE cepmiem sBisieTcs
LOCHTPAJIBLHOC CTYHICHUC, KOTOPOC MBI BUIAMM Ha HeGe B BUJC COJIHCYHOI'O JMCKA, a IUIaHCThI, aCTCPOUbI,
KOMETBI SIBJSIOTCS pasHbiMu opraHamMu Comuna. Comnevnas cuctema (opranu3m CoiHIA) 3amojHEHa
MEXIUIAaHETHON Ta30BO-TOJNIeBOM cpemoil. TodHO Tak ke cepaieM aroMa MOXKHO CUUTaTh €ro sapo, a
JJIEKTPOHBI CO3/aHbl PUTMOM OHWEHHH cepiiia aroma. A cepaueMm [amaktuku siBisgercs €€ “neHtp”
(ramakTHYeCKOe SIIPO), PUTMBI KOTOPOTO CO3JAIOT TAJIAKTHYECKYIO CPeAy M TalakTHUeCKue 3BE3NBI C UX
n3nydeHneM. VIHBIMH ClOBaMH, TalaKTHYecKhe 3BE3MIBI — 3TO CTYCTKU TaIAKTUYECKOH Cpenbl. YCIOBHO
MOXXHO CpaBHHUTH 3BE31bI C TulaHeTamu CONHEYHOH CHCTEMBI M C JJIEKTPOHAMH B aromax. B cury
(paKTaTBLHOCTH, MEKAY BHYTPHATOMHOM, MUKPOOHON M TaJlaKTUUECKOW CpelaMH CYIICCTBYET OOIIHOCTb.
OOIHOCTh COCTOMT B TOM, YTO BCE€ 3TU CpPEAbl MMEIOT CBS3HBIX, MTCHOBEHHQ PEardpymolinx Ha BCE
W3MEHEHHS B OKpY)KaromeM mpocTpancTBe. OHHM CBSI3aHBI C DHEPTETHUYECKHM MHPOM 4Yepe3 CBOM IIEHTPHI,
npeacrapisomue codorr chepsl IlBapmmmnsmaa (ecm. ImaBa 2, §5). Bwime roBopmiock O TOM, 4TO
TaJIaKTUYECKUE CPENbl SBISIOTCS HEMONBMXKHBIMU, a CONHIE NPOHU3BIBACT WX CBOUM H3ITYUYCHHUEM.
BriHyX€HHOE TpPOHHU3BIBAHUE PA3HOIUIOTHBIX TajakThueckux cpen ComHiem o0pa3yer BpeMeHHBIS



YCIIOBUS YepeZOBaHUIl MUKPOOHBIX pPasHOMEPHBIX acconmaluii (cpema B cpeae). IlockonbKy ycTaHOBIEHa
OOIIHOCTh 3BE3AHOTO M3IY4YEHHS, MUKPOOHBIX Cpel M SIIEPHOTO BELIECTBA KaK IPOSIBICHUS ITOTOKOB
TeUeHUH BpeMEH, TO IOHMMAHHE HEMOABI)KHOCTH AaHAJOTMYHBIX CpPEA SBJSIETCS O0OKA3AMenbCHieom
BO3MOXHOCTH OOpa30BaHMs IEMHBIX PEaKIMii Kak B arMoc(epe IUIaHEThl (CKAUYK0OoOpazHoe W3MECHEHUE
cocraBa aTMocQepsl), TaK U B YEJIOBEUYECKOM OOLIecTBE (BO3MOKHOCTh NMPUMEHEHHS SIAEPHOTO OPYKHUS):
B€/lb BCE LIEHTPHI JIIOOBIX CPEA MIHOBEHHO CBSI3aHbI CO BCEMM LEHTPAMHU TE€J, YacTAMU KOTOPBIX OHH
sBisttoTcsi. CoBpeMeHHbBIE YUEHbIE YK€ TIOAOINTN K OCO3HAHHUIO TOTO (paKkTa, 9T0 MUKPOOPTaHU3MBI UTPAIOT
3HAUUTENBHYIO POJIb B JKM3HM arMoc(epbl, B YaCTHOCTH, OHM BIHMAIOT Ha (OpMHUpOBaHHE OOJIAKOB U
BO3HUKHOBeHHE ocaakoB. Cnennanuctsl HACA yTBepKIaloT, UTO B BEPXHUX CIIOSIX aTMOC(hEpbl, Ha BHICOTAX
or 6 1o 10 kM, oOMTaeT MHOXKECTBO pPa3IMYHBIX MHUKPOOPTaHW3MOB. bojee Toro, coctaB ‘“HaceneHus’”’
Pa3IMYHBIX YparaHoB CHIIBHO Pa3iinyaeTcsi MeXIy COOOH.

ConocTaBisisi CKa3aHHOE C BBIBOJAMU TeopuH “CHEKTpOLBETHBIE TEUEHUSI BPEMEH, MOXKHO MPUNTH K
CJICAYIOIEMY BBIBOAY: MHKPOOPIaHU3MBbI PAa3HBIX BHUIOB CTPOSAT TeJa B BO3AYIIHOW cpelie MOIO0OHO TOMY,
KaK OHHU CTPOST MX Ha MOBEPXHOCTH U B IOYBEHHOM ciloe (pacTeHHs, KUBOTHBIE, JIOIY, ...). HanmoMHuMm,
MHUKPOOPTaHU3MBI O0NAJal0T CONHEUHBIM COZHAHUEM, YPOBEHb KOTOPOTO NPEBOCXOIAMT YPOBEHb 3E€MHBIX
CYIIECTB, BKJIOUas jrofei. BIlogHe ecTecTBEHHO NIpenCTaBUTh, YTO CYIIECTBA 0o0jiee BBICOKOTO YPOBHS
pasBUTUS HAYHYT CTPOMTH CBOU BO3IYIIHBIE TEJIA, UCXOAS U3 COOCMEEHHBbIX WHTEPECOB. A INaBHBIM HX
MHTEpeC, ECTeCTBEHHO, COCTOUT B COXPaHEHHWH CBOMX Tell. W eciu cuibHOE 3arps3HeHHe aTMOocgepbl
TUTaHETHl HAuYHET MeIaTh WX KOM(OPTHOMY CYILECTBOBAHHIO, OHH, €CTECTBEHHO, HAYHYT IEPECTpauBaTh
CBOM BO3IYyIIHBIE TeJIa TAKUM 00pa3oM, 4T0ObI OHM COOTBETCTBOBAIN M3MEHHUBIIEMYCS COCTaBYy aTMOC(hepsl.
O4eBUIHO, YTO MPHU ITOM COCTaB arMocdepbl HAUYHET M3MEHSTHCS: BEAb MHKPOOBI OyAyT MODIOIIATh M
U3Iy4aTb YK€ B Jpyrux JAMama3oHax CIEeKTpooOpazoBaHuil. Tak cO3MAIOTCA MPEANOCBUIKH UL
KaTacTpopuyeckoro (MrHOBEHHOIO) HW3MEHEHHUs arMocdephl, BHadajle HaJ MeramoiucamMu. A  eciu
BCIIOMHHUTB, YTO BO3AYIIHBIE CpPeAbl MPOHU3BIBAIOT BCE Apyrue (OT BOAHBIX 10 0a3alibTOB), CTAHOBUTCS
OYEBHIHBIM, YTO IIETHAs peaKiys BCeoOIel TpaHCPOopMallud MOXKET 3aTPOHYTh BCE OMOJIOTHUECKUE BHIIBI
IUTAaHEThI, BKJIIOYAs YeloBeKa. Benp Teno yenoBeka €cTh BBICOKOOPTAaHM30BAaHHAS KOJIOHHS MHKPOOOB, HO
BUJAT JIIOOU TEJO LEJINKOM, a acCOLMALMU Pa3JIMdHBIX MUKPOOOB 00pa3yloT Pa3HOILIOTHBIE IPOPACTAHUS
KJICTOK: B BHJIE TOJIOBBI, PYK, HOT, BHYTPEHHOCTEH ... VIMEHHO MUKPOOHBIE “‘Tiofipa3ieicHus’” HAXOIATCS B
BBIHY)KACHHOM MaplIpyTe “TOUYKH~ KOHLEHTpalUW Mepecekaromuxcss B Hell uyxux CoObrtuil (“maymmx
OTKYa-TO M YXOASAIINX KyIa-To”), TaK KaK MAUKPOOBI KaK “dIEMEHTHI” OMOJOTHIECKUX TSI OTBETCTBEHHEI 3a
MTHOBEHHOE BocnpusTHe uHpopMmanuu. VIMEHHO MHUKpPOOBI, TOCTOSSHHO MHOXAach M yMUpas, MyIbCUPYIOT
Maccoi M3-3a Pa3HbIX YCIOBHUH, CKIaAbIBAIOIINXCS AJS “TOYKH” B BHIHY)KJICHHOM IIEPEMEICHUN Ha IJIaHeTe
(nTHULBI, PHIOBI, 3BEpH, YEJIOBEK). JTa pa3HUIla 00yCIOBIEHA HEOJHOPOIHOCTHIO TaTaKTHIECKOTO H3IIyUCHHUS
B K&XION CKOJIb YTOAHO MaJoil 00JIaCTH MPOCTPAHCTBA, a TIOCTOSHHBIC MYJIBCAIINNA U €CTh OTKIMKH Ka)K0TO
Tela W KaXIOro ero (¢parMeHTa Ha pas3Hble 3HAYCHUS IUIOTHOCTH OKPYXKAIOIIEr0 JSHEPreTHYecKoro
NPOCTpPaHCTBA. A CO3HAHWE — 3TO (paKTanbHbIE NPe0Opa30BaHUs, BEI3BAHHBIE HEU3MEHSIEMBIMU M CTPOLO
IOCIECI0BATENbHBIMUA PAa3HOCKOPOCTHBIMH HEBUAMMBIX IPOHM3BIBAHUN Ipyr ApyroM pasHeix CoObTuit
Pa3HOMJIOTHBIX Tend IiaHeThl, ComHeuHoi cuctemsbl, [amaxTuky, ... IlosToMy pazymeH u MypaBel, a ero
CO3HaHHE — TMyJbCAllMK ayphl ero Tena, OOYCIIOBICHHbIE €€ B3aUMOACHCTBHEM C OKPYKaIOUIMM
SHEPreTHYeCKUM NpocTpaHcTBOM. HeoObruHbIil Bua 00JIaKOB EMOHCTPUPYET MX PEAKLHI0O HAa W3MEHEHUS
IUIOTHOCTH TaJaKTU4ECKOro mpocTpaHcTBa. lloBeneHue KolMOHMH MHUKPOOOB, B3aMMOOTHOLIEHHUH MEXAY
pacTeHHsIMH, JIe4eOHbIe CBOMCTBA BOIBI TAK)KE BBI3BAHBI TEMHU K€ MPUYMHAMH ... A TeNepb PaccCMOTPUM
Oosee neTalpHO PONB YENOBEKa B .IpOLECCEe HM3MEHEHHS OKPYXKAIOLIeH CpeAbl, TakXKe BbI3BAHHOU
YIUIOTHEHUEM TaTaKTUIECKUX CPe]l.

YernoBek — aKTHBHBIN MpeoOpa3oBareinb NPUPOIHBIX cloEB ropona. OH CTPOUT MPEINPHUSTHS, B TOM
quciIe, W3MEHSAIONIME B pe3y/bTare BHIOPOCOB Ta30BBI cocTaB aTMocgepbl, BMEIIMBACTCS B JKU3Hb
PacTUTENBHOrO €Ol (KaK MPaBWJIO, YMEHBILIAS €ro KOJIMYECTBO), YTO TAKKe HEraTHBHO CKAa3bIBaeTCs HA
cocraBe aTMocdepsl. UeloBeK perynupyer Ku3Hb BOTHBIX apTepuii roposa (pek U pydbEéB), 3aKiIrodas UX B
TpYOBI, PacrojoKeHHBIE MOJ MOBEPXHOCTHIO. DTO HETATUBHO CKA3bIBAETCSI HAa BOJMOOOMEHE: HaXOISIMIACS
MO TIOBEPXHOCTHIO BOIHBIM IOTOK HE MOXKET CAMOOYMINATHCS, B PE3YNbTaTe 4Yero 3arpsa3HEHHBIC BOIBI B
JaJIbHEHIIeM CTaHOBSTCA YacTIMM PEK, TEKyLIUX BHE ropopa. 3arps3HEHHbBIE IOPOJOM PEKU BIIAJAIOT B
MOpsl, T. €. BXOIAT B IUNIAHETHBIN YHEProoOMEH, BHOCS B HETO TEMHBIC SHEPTHU MOMIOIIEHHS, TOPOXKIAIOIIIE
“MEPTBYIO BOAY”. DTH SHEPrHU 3aTe€M CTAHOBATCA YacTbIO IUIAHETHOTO JHEProoOMEeHa, Cliel0BaTeNbHO,
3eMiIsl M3IIy9aeT B OKpYXKarollee MPOCTPAHCTBO SHEPTETHKY ‘“‘MEPTBOI Bomwl”. MecTa B TOpoje, 3aHATHIE
Pa3IMYHBIMU TPEANPUATHIMHA (YIpeKIESHUSIMH, 3aBoiaMy, (padpukamy, ...), B JIy4IIeM CIIydae He HAHOCST
CYIIECTBEHHOTO yIepOa OKpY)KalolieMy NPOCTPAHCTBY (MIPH HATHYUK XOPOIIUX OYMCTHBIX COOPYKEHHH), B
XyALIeM — CO3JA0T TEMHbBIC JUHWU HOMIOIIEHHS B CIEKTpaX TCUCHHH BPEMEH 3HEPreTUUECKOro MHpaA,



MMPOABIAIOIIUECA B MATCpUaIbHOM MHUPE KaK 3arpsa3HCHHUA IUIAHCTHBIX CpEa (HO‘IBCHHOI‘O, BOOHOTO H
BO3IYIIHOTO CIIOEB), a TaK)Ke B COKPANIEHUH PACTUTEIHLHOTO CIIOS TUIAHETHI, HTPAIOIIET0 OTPOMHYIO POJIb B
BOCCTAHOBJICHUH €CTECTBEHHOTO (NPUPOAHOTO) OalaHCa, HAPYIIaeMOTO PAa3IMYHBIMH MPHUPOTHBIMU
KaTakIU3MaMH, B TOM 4YHCJe, TEXHHYECKOW MeATeNIbHOCThIO uesoBeka. [loaToMy ropona, ocoOGeHHO
METafnojuchl, MOXHO pacCMaTpUBaTh KaK MHUHHUATIOPHBIE “YEpHBbIC MABIPHI°, MPOJCIAHHBIE B KUBOU
MHOTOIIBETHOM Yy30pHOM TKaHHU, COTKAHHOM M3 IBETHBIX JIMHUM, MPOHMU3BIBAIOIIMX BCE MPOCTPAHCTBO
Bcenennoit u yxoaamux B beCKOHEYHOCTb.

Toponckue coopyxeHus (MOI3eMHBIC U HAA3EMHBIE) COCTOST M3 MaTepHuaioB (MeTalll, OETOH U Jpyrue
CTPOUTENFHBIE MaTepPHalibl). MeTaslTbl BHITUIABIISAIOTCS B TUIABMIIBHBIX I1€YaX, I7e IPU BBICOKOH TeMIieparype
MIPOMCXOANT IIJIABIIEHUE PYABI, COMPOBOXKIAIOIIEECS BBIZICIEHUEM Ta30B, MOMAJAIOMINX B BO3AYIIHYIO CPENY.
Pyna mpexncraBisier coboif xuMmuueckue oOpa3oBaHHsA, 0Opa30BaHHBIE NMPHU JUINTEIHHOM IepEeMeIINBaHUH
Pa3HBIX COCTABIIIONUX. [ 'a3b1 — 3TO OBICTPO MEepeMeNINBaroIIeecs XUMUIeCKne 00pa30BaHus, PE3yBTaThl
OBICTPBIX dHeprooOMeHoB. OHHM XapaKTepH3YIOT XHMHYECKoe M3MEHeHHe oOo0béMa KaK OCHOBHBIX
COCTaBISIIONIMX, TaK M BHOBb 00pa3ylommMxcs. BelllaBKka ecTh XWUMHUECKas peakuusl copenue,
npeAcTaBisiioniee co0OM TUIaBHOE TMEpeMeIIMBaHUEe KOMITOHEHT. JloObla pyapl — 3TO U3BIICUEHHE
“XUMHUYECKOH cpenpl” W3 OOmero cjos OOIero XWMHUYeCKoro B3ammoaehcTBhs. OHO BKIIOYAET
MEXaHHYECKHEe M3MEHEHUS (COOCTBEHHO MOOBIYA) M XUMUIECKOE M3MECHEHHE (ITOMEIIEHNE B HOBYIO CPENY).
B »sHepretuyeckoM MHpE 3TH TPOIECCHl BBINISAAT KaK I[BETOBbIC OOMEHBI MEXKAY CIEKTPAJIbHBIMH
TEUYCHUSMU BPEMEH, TMEPECEUCHUS KOTOPHIX 00pa3yloT B MaTepuUaIbHOM MHUpPE TBEPIBIC IMOPOILI H
CTPOUTENbHBIE MaTepualbl, U TEUCHISIMH BPEMEH, MaTepHATU3YIOMNX arMoc(epy IUTaHeTHl, Iae olliaka
SABJIAIOTCA Mar€puain30BaHHBIMU COCTOAHUSIMU CFYHICHPIﬁ onpez[enéHHoro Juara3oHa I'eommaToreHHBIX
Nznyuenuil.

PactutensHOCTh (IEepeBbs, KYCTapHUK, TPaBbl) YUaCTBYET B ra3000MeHE ¢ arMocgepoil, mormomas
YTHCKHCHLIﬁ Tra3 1 BBIACIAA KUCIIOPO/, U B 06MeHe C NOBEPXHOCTHBIM CJIOEM, TPAHCIIOPTUPYA B HAJI3SCMHYIO
94acTh PaCTUTENBHOTO CJI0S HEOOXOMMbIE MUHEpaIbHbIE BEIIECTBA U3 MOI3EMHOTO ciiod. B sHepreTnueckoM
MHpPE 3TOT TPOIECC BHINIAANT KaK CMEIICHHE YHEPreTUYEeCKHX ITOTOKOB (IIBETHBIX TEYEHHUH BpPEMEH),
MaTepHAN3YIOMNX YYACTKH TIOAMIOBEPXHOCTHOTO cJos (TOYBBHI), PacTUTEIHHOTO clos M aTrMocheps
(razoBbiii cioit). PactutenbHOCTh, OakTepuu, HACEKOMBIC, IPECMBIKAIOIIUECS, IPUCYTCTBYIOIIUE B
TOPOJICKOH Cpelie, — 3TO MHOXECTBEHHBIE OOpa30BaHMs CIEKTPOB, BKJIFOYAIOIIME Ta30BYIO, KHIKYIO H
TBEPAYIO (0CamOUYHYI0) cpedbl. Bece 3TH BUABI CTPOAT CBOM MaTepHajbHBIE Tella U3 OKPYKAIOIINX TOPOACKIX
cpel — Ta30BOM, BOAHOM, ocagouHoil. Ho Bce 3TH cpenpl MEHAIT CBOM XHMHYECKHH COCTaB TOJ
BO3JICHCTBUEM TOPOJICKUX YCIOBUI, MEHSAIOIIUXCS HE B JIYUILIYIO CTOPOHY. B BO3ayIIHYIO Cpeay MOCTOSHHO
MOCTYIAIOT BHIOPOCHI OT Pa3lIUMYHBIX TOPOACKUX MPEANPUATHIA, U3MEHSAIONINE (3arps3HSIOIINE) TOPOICKON
B0o31yX. COOTBETCTBEHHO BOZA (CTyIIEHHE BO3AYLIHOW Cpenbl) TAK)KE MEHSET CBOM XUMUYECKHil cocTaB. To
K€ CaMO€ IMPOUCXOOUT U C TOPOACKOM IIOYBOM — CryHIEHHWEM BOJHOM cpelbl. PacTEHUS U JKMBOTHBIE
MOTPEOISIFOT ATH MOCTOSTHHO MEHSIOIINECS TOPOACKHE CPEJIbI, YTO BICUET 32 COOOM M3MEHEHHE XMMHYECKOTO
cocraBa WX Teid. Jlromu TMOTPeONsAIOT M3MEHSIOIME CBOW COCTaB BO3AYX M BOAY, a TaKkKe pPacTeHHUA W
JKHUBOTHBIX, XUMHYECKHI COCTaB Tel KOTOPBIX TIIOCTOAHHO W3MCHSCTCH. A Bce u3MEHEHHS COCTaBOB
B3aI/IMOI[eI\/IICTBYIOHII/IX BCILICCTB O3Ha4YaroT IIOABJICHHE HOBBIX XHUMHUYCCKHUX peaKHHﬁ, KOTOpPBIC BEAYT K
W3MEHEHHsSIM cocTaBa Tenl Jofel ... [locKombKy 5TH W3MEHEHUS HapacTaloT B CHIY CHenu(UKH
HaIIPABJICHHOCTH YEJIOBEUCCKOH MESITEIHHOCTH (HAyYHO-TEXHUYECKHU Tmporpecc!), To TpaHchopMaIis
OMOJIOrMYECKUX TeJl HEU30E)KHA: OHH JIOJDKHBI BUIOU3MEHUTHCS, YTOOBI COOTBETCTBOBATH M3MCHSIFOIIUMCS
TUTAHETHBIM CpeJlaM, M3 KOTOPBIX COCTOAT. WM Bc€ ATO mpoucxoAuT Ha (PoHE HENpPEephIBHO HAPaCTAOIIUX
TAJIAKTUYCCKUX HSMCHCHHﬁ, BHOCAIINX BECOMBIH BKJIaJd B IIPOLCCC HM3MCHCHHA IUIAHCTHBIX CpEN. B
OHEPTETUYCCKOM MHUPE 3TOT NPONLECCC BRIMIAIUT KaK CMCIICHHUC DHEPICTUUCCKUX ITOTOKOB (HBGTHLIX TEYESHUN
BpeMEH), MaTepHAU3YIONUX YYaCTKH ITOIMOBEPXHOCTHOTO CJOsl (TIOYBBI), PACTUTEIBHOTO CJOS U
atMocdeps! (Ta30BBIH CIIOH).

ITocpennukom Mexay 4enoBekoM U Ilpuponoit sBIs€TCSs pacTUTENbHBINA CcJoW IuiaHeThl. MIMEHHO
yepe3 pacTuTenbHOCTh Ilpupoma oueHb MOAPOOHO paccka3blBaeT HE yMEIOLIEMY BUAETh U CIBIIIATH (B
OCHOBHOM) UYEJIOBEKy O CI0COO€ Tiepefayd B TIOKOJICHHUSX TapMOHHYHON CENEKIIMOHHOW MAaTPHIIBI
BHJIOM3MEHEHUH, COXPAHSIONICH MpoIiece “dHepronoTpedIcHrne-YHeprooTaada”. BMemarenbcTBO YeIoBeKa B
pactutenbHbI MuUp (Onaromapss Pa3pelieHuio NEATENIBHOCTH MO3TOBBIX CHUCTEM, CYIIECCTBYIOIEMY Ha
JTAHHOM 3Tarle pa3BUTHS ITUBUIIN3AIIMHI ) BHa4aje (Bpojie Obl) HE BIUSIIO HA PACTCHUS, TaK KakK oOmumi ()oH HEe
HapyImajics B MeEIBpUalIuX Iepexoax CHEKTpaIbHBIX obOmacteid. Ho moboe pacTeHme pacT€T Ha OIXHOM
MecTe, U K HEMy IMPHUBA3aHO MHOXKECTBO (OpPM JKH3HH. DTO MHOTOIHMKOE CTA0MIBHOE POJCTBO TIPH
MajeiiieM BUIOU3MEHEHUH HECET Cpa3y K€ MTHOBEHHOE M3MEHEHHE B TOKOJEHHUSX BCEX POACTBEHHBIX
BUJIOB U UX ()OpM, a TaKXKe U XUMUYIECKOTO OasiaHca 1mo4B (Kak cpefl MOTpeOIeHHs U OT/Iaun ).



XKuBoTHBI MUp (HaceKOMBIE, 36MHOBOIHBIE, PBIOBI, MTHUIBI, 3BepH) OOPa3ylOT MUILEBYIO IETOYKY,
BHHU3Y KOTOPOM HaXOASATCSl PACTEHUs], a HABEPXY — XUILIHBIC 3BepH M NTULBL. [lorIomenus ofHuX CTPYKTYp
JPYTMMH O3Ha4aeT AEMaTepualu3alldi0 TeX >KUBOTHBIX, KOTOpBIE CIyXaT KOpPMOM Uil Ipyrux. B
SHEPreTUYECKOM MHUpPE ATOT IMPOLECC MPOSABISETCA KaK paclIMpeHHEe BPEMEHHM OJHHUX CTPYKTYp M CxKaTue
BPEMEHU [JIpyTHX, CTporo mnoxuuHsAmoomeecs 3akoHy Coxpanenuss Oueprun. Ilpm »ToM 3Heprum
JeMaTepUaIN30BaBIINXCSl CTPYKTYpP MEPEXOIAT K SHEPrusM CTPYKTYp, MOMIOTHBIIMX HMX. JTOT IpoIecc
BBITJISIIUT KaK PACTBOPEHHE OHUX KOMOUYKOB SHEPTHH (CTyIIEeHUH BpeMEH) B APYTHUX.

Bananc pacTeHue-XKMBOTHOE HapyLIaeTcsl AJsl CO3NAaHHS HOBOTO BHIA XHBOTHBIX (U, €CTECTBEHHO,
MIOTOM pacTeHui), rae Gopma HOBOro BHIA u36ecmua B ydacTke crmpanu IIpocTpaHcTBa, 1 MMEHHO 3Ta
CIIeKTpaipHas “‘oxpaHa” co3mMaéT OSTH YCIOBHS BHUIAOW3MCHCHHS. OJTO O3HA4YaeT, 4To B OyIymeMm B
ornpenenéHHOe BpeMsl MOSBUTCSI HOBBIM BHJ| KMBOTHBIX, TI0Jl KOTOPOTO Terepb (OPMHUPYIOTCS YCIOBUS HA
[UIaHeTe, MO0 MEepPBUYEH SHEPIeTHYECKHMH MHUpP C €ro LBETOBBIMU IIepexojaMH. TpyIHOCTH BOCIPHUSATHS
uHpOpMAMU 00 YYacTHM CHEKTPaJbHBIX CHUCTEM OOYCIIOBJIEHA TE€M, YTO MO3TOBBIE CHCTEMBI BO BCEM
000cobmstoT cedst. IHBIMM CITOBaMU, YeJIOBEK CTaBUT BO IVIaBY yIvla TONBKO €80U WHTEPECHI, HE MPHHUMAS
BO BHHMaHHUE TOT ()aKkT, YTO MHUpP YCTpPOEH MO (PpaKTaJbHOMY NPHHLUIY: 6CE COCMOUM U3 6Ce20 U 6CE
3aeucum om écezo. TeXHOTEHHBIN OAXO KO BCEMY, B TOM YHCIIE, K *kHUBOH [Ipupone, oka3plBaeT OKa3bIBaeT
OTPOMHOE BIMSIHUE Ha AEATEIbHOCTh MO3IOBBIX cucTeM. OTcroa HAET YUCTO MOTPEOUTENbCKOE OTHOLIEHNE
K pactuTtenpHOMy Mupy: Ilpupoma-Mo3r-texHuKa-MO3r-TeXHHKa-MO3r-TeXHUKa-... MHBIME cloBamu, B
npolecce CO3JaHds MHOXKECTBA TEXHHYECKHX YCTPOWCTB, SIKOOBI —OOJErdaromux YeJIOBEYECKYIO
JIEITENIbHOCTD 110 CO3JaHMI0 emé Ooyiee COBEPIIEHHOW TEXHUKH, UAET MPOIECC pa3pylIeHus MPHPOTHON
Mo3roBoi cuctembl. Opnaxo Ilpupoma, B oTimuue OT HEYKIOHHOTO MPSIMOIMHEHHOTO TEXHUYECKOTO
pasBUTUS (IO BPEMEHH, ONPEACIEHHOTO YCIOBHAMHU NpOJETa IUIAHETHl B lajakTuke), pa3BHBaeTCs IO
coupasd. 1 Ha HOBOM BHUTKE, NPENONPENECNEHHOM TaJaKTUYECKHMMH YCIOBUSMHM, HAaIllPaBICHHOCTh
YeJI0OBEYECKOTO Pa3BUTHSI BHOBb U3MEHHUTCS B CTOpOHY cOnmxenus ¢ [lpuponoit. Ho atot stan emé Bnepenu.
A HacTOSIIUU 3Tam, TAKXE NPeOonpedeéHHblil YHEPTeTUKOM aHHOTO YJYacTKa TaJaKTUYeCKOW CIHUpaIH,
MOAXOIUT K 3aBEPLICHUIO.

B nacrosimee Bpemsi UenoBeuecTBO, BCE YCKOPSACH HAa IYTH TEXHUYECKOTO Pa3BUTHSA (HA3HAYEHHOTO
Bpemenem!), mpuIIIo K HOCTENEHHOH cHCTEME TII00AILHOTO YHHUTOXKEHHUs cBoero [IpocTpaHcTBa. DHeprus,
MOCTYNUBINAS Ha 3eMIII0 ISl pa3BUTHsA JHeprocucteM He eoszepaujaemca B Ilpoctpanctso (Kocmoc).
WHBIME clTOBaMU, ¢ pa3BUTHEM MO3TOBEIX cHCcTeM 3eMis mpeBpatmiack B “UépHyto [sipy”’. B cuctemax, rae
oOpa3oBanach 3Ta cpefa, TOJIBKO MOTpednsromas 3Hepryio, oOpasyeTcss BCE BO3pacTaollee HaTsSHKeHHE
pacTaruBaromerocs marepuaia BcenenHolh — “xuBoil Bombl” (DHeprum), a 3TOT CONPOTHBISIOIIUICS
PacTSDKEHHIO Marepualn COAepKUT B cebe “MEpTByro Bonmy” Bcemennoit. Ilpomcxomut yOBICTpSIOIIMIACS
mporecc ynorpeOnenus “KuBoi BoAsl” (OemeHas TEXHHYECKasi TOHKa OMACHEHIIINX BUIO0B BOOPYKEHUS ), TAE
MTHOBCHHO HAYMHAETCS MPOIECC MOsABIEHUS “MEPTBOM Boabl”: IloaToMy DHeprusi pa3BUTHSI, MOCTYIHBIIAS
Ha 3emiro, He Bo3Bpamaercs B Kocmoc. B pesymbrare Mbr mmeem: 1) UepHOOBUIH (BO3pacTaromiuii
panroakTHBHBIH  (PoH); 2) OaKTepHONOTHYECKHE pa3pyIIAONIUECs CHCTEMBI; 3) XUMHUYECKHE
pa3pylIaAoNUecs CUCTEMBL; 4) pa3pylIeHHEe MO3TOBBIX CHCTEM I10]1 BIIMSHAEM BBILICHA3BAHHBIX (DaKTOPOB.

Bonopocnu, TpaBa, KyCTapHUKH, JieC — BCE BXOAUT B 4acTOTy “MEPTBON BOAbI”, Bo3Bpauiast CoiHIly U
3BE3MHBIM acconuarisiM (“OctpoBaM™) M3ITydeHHE TOJNBKO TEX YaCTHIl, KOTOpble XUBBI B UEpHBIX JpIpax
IIpoctpanctBa. Jlanee He TpeOyeTcss pacCMOTPEHMS >KUBOTHOI'O MUpa — 3TO IpoLecc Ui Hero emé Oomnee
TparuyeH: BeJb OHHU HE CMOTYT MOCTPOUTH cebe Han&kKHble YOeKWIa WIM MOKHHYTH IJIAHETY B MOHMCKaX
mydimieid gond. B pesynmprare ckazaHHOTO MBI IPUXOJUM K CIEAYIOIIEMY BBIBOAY: MO3TOBBIE CHUCTEMBI,
00pa30BbIBas Ha 3eMJie MPOCTPAHCTBA MOTPeOIeHUS DHEPTUH, HE CMOIVIHM BBIAEPKATh TSHKETCHITUX [T HUX
KOMOWHAIMK “‘CMelIeHUs” CHEKTPOB, K KOTOPBIM CIIOKOWHO mpucnocodminacs Ouocdepa 3emiu, 4to U
00BsICHSET BCE YCKOPAIOUIYIOCS M BO3PACTAIOIIYI0 arpecCHI0O MO3TOBBIX CHCTEM Iepe] HX ‘“THOeNbIo”.
KaBbIUKM 30€Ch CTOST MOTOMY, YTO Y YEJIOBEKa, B OTIAMYHE OT APYTUX OMONOTMYECKUX BUIOB, €CTh BBIXOI.
Bens BeIme OBUTO CKa3aHO, YTO TMPOWCXOJUT MOCTYHareiabHOE (pa3Hoe MO aMIUIUTYIE) uYepeaoBaHue
pa3BUTUA-TUOCNU-PA3BUTHA-... OuocucTeM. Tak ¥ dYenoBek B OyaylmieM CMOXET MNPUHATH B HOBOE
OMOJIOTHUECKOE COCTOSIHUE, B KOTOPOM MM OYIeT PyKOBOAWUTH HE YacTh €ro Telja, Ha3blBaeMmas “Mo3rom”, a
BCE TeJO0 B LEIOM. Benb CBETATCS HE TOJIBKO SHEPreTHMYECKHE LIEHTPBl ayphl €ro Tena, a BECh YeJIOBEK
ABJISIETCSl CBETAIIUMCS cymecTBoM. OcO3HaB 3To, JIIONUM HE OyIyT 3aMKHYTBI B TECHOM MHUPE MBICIEH,
JKEJJAHUN M WMHCTHHKTOB, JUKTYEMBIM HCKIIIOUHUTEIBHO MO3IOM, TaK KaK YEIOBEK — 3TO HE TOJBKO
¢dusnueckoe Ten0, HO TaKkKe — HEOThEMJIEMasl YacThlla OSECKOHEYHOTO 3HEPreTH4ecKoro mMupa. A passe
MOXKeT MOTHOHYTHh beckoHeuHOCTH?

Ho yckopeHme TEXHOT€HHOTO pa3BHTHS COBPEMEHHOIO YEJIOBEUECTBA, HANPABIEHHOE TOJIBKO Ha
TEXHUYECKOE BOOPY)KEHHME, B TOM 4YHCJE, CO3QaHHE PAa3IUYHBIX BUIOB OpPYXKHs, BBI3BAHO TOJIBKO



COCTOSIHMSIMH Pa3HOIUIOTHBIX TaIaKTHYECKUX Cpell, CKBO3b KOTOpPbIE BRIHYXAEHHO “neTut”’ CoJHIle co cBOeH
CHUCTEMOM, B TOM uucie, ¢ IUTaHeTod 3emuid. B Takoll cuUTyanuu BO3MOXKHO JBa OCHOBHBIX BapHaHTa
pa3BUTHS COOBITHIA: 1) OCTaBUTH BCE KaK €CTh; 2) OCO3HATh MPOUCXOJSAINEE ¥ IIPHHATH HEOTIOKHBIE MEPHI,
HanpapJiecHHbIE Ha BOCCTAHOBIICHHE MPHPOAHOTO OanaHca IUIaHEeTHl. bena TOJIBKO B TOM, YTO HE CTOUT
OXHJaTh OBICTPOI peakuuu OOLIECTBEHHBIX KPYroB, CIIOCOOHBIX peaibHO BO3JEMCTBOBATh HAa CUTYALUIO.
Teno coBpeMEHHOTO dYeloBeKa €CTh BBICOKOOPTaHM30BaHHAs KOJOHUS MHKPOOOB, OOpazoBaHHASA II0
(paKTaTbHOMY MPUHIIMITY, HO YEJIOBEK KaK MO3TOBAas CHCTEMa HE B COCTOSHUH YIPABIATh 3TOH KOJOHHEH. B
YaCTHOCTH, 3AECh JIEJI0 B TOM, YTO CO3HaHME YEJIOBEKa ecTh Auamna3oH leonaroreHHeix Wzmyuenwid, T. e.
OTHOCHUTCS K 3€MHOMY IUTaHY. A MHUKPOOBI, COCTABIJISIONINE TEJIO YEIOBEKa KaK €IMHOE Ienoe, 00nanaroT
“ComHEYHBIM” CO3HAaHMEM, TaK KakK SBJISIOTCS MaTepHaTU30BAHHBIMH  COCTOSHHUSAMH  JHara3oHa
I'ennonarorenupix Mznydenuii. [lo3ToMy 4eI0BEK CMOXKET BOCIPUHUMATh OKPYXKAIOIIMH MHUpP BCEM TEIOM
TONBKO B TOM Cllydae, €Clli aypa ero Teia OyaeT BHOpPHpOBATH MO KpailHe Mepe B HHU3IIEM uara3oHe
I'enuonarorennsix U3nydennid. Ho 3T0 BpeMst HACTYNUT MO3HEE, B TOYHOM COOTBETCTBUU C JAJIbHEUIIUMU
YIUIOTHEHUSIMHU TaJaKTHUECKUX cpell. A TMoKa cieayeT Mo KpaiHeill Mepe MpUHATh 3HAHHE O TOM, YTO MBI,
JIOMM — MaTepUaM30BaHHbIE COCTOSIHMSA IUIAHETHBIX H3IY4YEHHH, BBI3BIBAIOIIMX MyTaluio Ten. Bechb
BOIIPOC B TOM, B KAKYIO CTOPOHY NOUAET MyTauus. Eciu yauuroxxenue Ipupobl muaHeTsl U gajiblie NOUIET
B TaKOM K€ TeMIIe, TO M3MEHEHHS Ta30BbIX CpPEll CIENAloT M3 JIONAEH CyliecTBa, ClIoCOOHBIE KUTh B TaKOH
00CTaHOBKE, HO 3TO HEM30EXKHO MPHUBEAET K Jerpajallid 4YelloBeKa, T. €. K MHBoJronMu. Ecnu ke mroan
3agyMaroTcs o OyaymieM (IOKa JUIs 3TOro €€ eCThb BpeMsl) 1 HaYHYT IPUHUMATh COOTBETCTBYIOIINE MEPHI,
TO IBOIIOIUS OyIeT MPOJOIKATHCA.
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