®pakraa “YesioBeuecTB0” — CTPYKTYpHad eqnuuna Becenennoit
JL.b. Bopucosa, kano. ¢puz-mam nayx

AHHOTAUA

PaccmarpuBaeTcst coBpeMeHHBIH 3Tan 3Bosonun YenosedecTBa, Ha KOTOPOM HMPOHMCXOJUT NEPEXO] MIAHETH B
HOBOE 3HEpreTuyeckoe cocrosHue. B coorBercTBHU ¢ unesamu Lluonkosckoro, UenoBeuecTBY CyXAE€HO NMpOpacTaTh B
Kocmoce, ocBamBast Bc€ Oosiee ymaj€HHblEe y4acTKH mpocTpaHcTBa. /s sToro HeoOXommmo, 4ToOBI B Ipolecce
SBONIIOLMH (DPU3UUECKUE Tesla JIIofeil TPaHC(OPMHUPOBAIMCH B COOTBETCTBHE C W3MEHEHHSMHM BHEIIHHX YCJIOBHH.
BemyxneHHOCTs TpaHchopmaiy 0OyCIIOBIEHA NHKIMIECKHMH HM3MEHEHUSIMU OKPYXKAIOIUX cpex (IUIaHETHBIX,
COJTHEYHBIX, FAJIAKTUYECKUX,...), BBI3BAHHBIX HEYKJIIOHHBIM NMOABEMOM IUTaHETH BMecTe ¢ CONHIEM IO TaJaKTHYECKOH
cnupaiay. Bo3MOXHOCTE 3BOTIONNH 3aJ0KEHA BO (PPAKTaIBHOCTH CTPYKTYphl camoro Bpemenw. ImaBHas mpobGiema
UYenoBedecTBa — COBEPIINTH MEPEXOA M3 COCTOSHHS C MPHUBBIYHOW SHEPTETHKOW B MHpP Oojiee BBICOKHX BHOPAITHIA.
[TyTeBOoqHON HUTBHIO MOCITYXKUT 3HaHHE O (DpakTambHON CTpyKType BpemeHu kak Qaxropa, HEIPEPHIBHO TBOPSIIETO
MaTepHaIbHEIN (ITOTHBINA) MUpP. D30TepHUYECKUI MPUHIAI “d9TO BHU3Y, TO U HaBEpPXy B KOHTEKCTE PaOOTHI O3HAYACT:
Bpemsi (3HepreTuyeckuii MUp) IEpBUYHO, Marepusi BTopuuHa. Oco3HaHMe 3TOro (akta — HEOOXOAMMOE YCIIOBHE
coxpaHeHUs (PU3UUECKUX TEJ JFOICH PH TepeXo/ie IUIAaHEeThl Ha 00JIee BEICOKUIT SHEPTeTHUESCKUN YPOBCHb.

He nicusa onas omeaza:
Cocnuco Hao poxkosviM mpyoom —
U mup ceou packpoem bnaza;

Ho 6vimwb ne mvlcau 6odicecmeom.

A.Det

HeoOxoqumoe ycioBue co3fgaHus 4YelloBeueckoro bparctra, ckpemiéHHoro OOmmM [enmom —
coxpaHeHne YenoBedecTBa KaK OIHOTO W3 IUIAHETHBIX BHUAOB. JKM3Hb yeloBeka Ha 3emiie 3aBUCUT OT
Kocmoca. Ceiiuac 3emiis B cBOEM IBMKEHHHU B ['aJaKTHKE BXOMUT B CEKTOP, [JIE IIOTHOCTh TEUCHHH BpeMEH"
pacTéT B reOMETPUYECKON MPOrpecCHH, YTO MPHUBOAMT K BO3PACTAHHIO CKOPOCTH SHEPrOOOMEHOB MEXKIY
BCEMH MaTepUalbHBIMU CTPYKTYpPaMH Ha IUIaHETE, T. €. K M3MEHEHHsIM BO Bcex cdepax xuzHu. Oco3HaHue
YEJIOBEKOM CBSI3M COOBITHI Ha TUIAHETE O3HAYAET, YTO CHEKTPAIBHBIA COCTAB ayphl’ €10 Tejla M3MEHSETCS B
COOTBETCTBHH C M3MEHEHHSIMH CIIEKTPAJIBHOTO COCTaBa ayphl Tela IUIAHETHl. B 3ToM ciydae aypa Tena
YeNloBeKa SIBIISIETCS JIOCTATOYHO OCBETIEHHOM, 4TOOBI MPOIYCKaTh Yepe3 ceds U3IyYeHHs OKPY>KaIoIIero
MPOCTPAHCTBA, YHEPreTHKAa KOTOPOTO BO3PACTAET B YCKOPSIOMIEMCS] TEMIIe — YEIOBEK “‘OCBEIaeT coO0OH
okpyxatorii mup”. JIro6oe coObITHe — 3BEHO B OSCKOHEYHON NMPUYMHHO-CJICICTBEHHON IETIOYKE: YeM
OoJibllIe 3BEHBEB B KAKOW U3 LIENIOYEK YEJIOBEK “YBUAUT , TeM Ooee MPOYHBIMU OYIYyT €T0 CBSI3H C MUPOM B
YCIIOBHSIX MPHONMIKAIOIEHCS Oypy. A HETIOHMMaHKE CBsI3M COOBITHI — MpPU3HAK 3aTEMHEHHOCTH ayphbl Tea.
3areMHEHHAs aypa HE MMO3BOJISET YENOBEKY “BUJCTH” (0CO3HA8AMB), UTO MIPOUCKOAUT C MUPOM, 3HAYUT U C
HUM caMuM. OH IOCTENEHHO YTPAaYMBAET CBA3b C OKPY)KAIOIIUM, TaK KAaK YMEHBIIAETCA paLOH €ro
sHepreTuyecko “numu’”’. B MarepuasbHOM MUpe SHEPreTUYEeCKuil “Toj0a” MPOSBISIETCA KaK pOCT arpeccu,
Oosiezneit, nerpamanus tena. [IpeaenbHbI ciydail moTeMHEHUs ayphl (TIOJIHAS YepHOTa) C HEM30EKHOCTHIO
MPUBOAMT K KOJIJIANICY CO3HAHMSA, IIPH KOTOPOM UEJIOBEK B YCKOPSIIOILIEMCSI TEMIIE HAYMHAET TePSITh 00paTHYIO
CBSI3b C OKPYKAIOLIMM MHPOM, 3aMBIKasCh B CBOMX OUIYIIEHHSIX U MBICIISIX HCKIIOUUTEIHHO Ha celst. DTo
BeZET K TOMY, YTO €ro co3HaHue cTaHoBHUTCS “UEpHoi JpIpoit”. M3mydeHuss BHEIIHEr0 MHpa, MONABIINE B
He€, mepepalaTbIBalOTCSl TEJIOM 4YeJOBeKa M HM3JIydaloTcsl ero TEMHOM aypoll B [uama3oHe 4acToT, He
COOTBETCTBYIOIIMX (“BpakAeOHBIX”) CpeaHEMY IHana3oHy HJHEProoOMEHOB MEXAY JIOIbMH: CO3HAHHUE
HauMHAeT MPUHAJIEKATh MUPY C MHBIMH, 00Jiee HU3KOYaCTOTHBIMU YHEPTETUYECKIMHU XapaKTePHUCTHKAMH.

OcHoBa ansi 00bEOUHEHUs JIIOAEH, HeoOXomumas IUII MacCOBOTO MEpexoia B COCTOsSHHE C Ooisee
BBICOKOM SHEPreTHKOM, 3aJ0K€Ha B caMoi CTpykType BceneHHOH, sBistomeiics ¢ppaxkmanvnoi. Kaxnas
TpykTypHas enuHuna (Bcemennas, CBepxaccommanusi TaJakTUK W WX CKOIDIGHHS pa3HOro MacmTada,

'Bpemena — muanazonsl Equnoro BpeMenu, oTHOcsAIMecs K pasiMYHBIM CTPYKTypaM (4enoBek, mianera, COIHIIE,
lanaktuka,...)

24ypa — dHEPreTUYECKOE TEJIO; CNeKmp — PHEPTHs BUXPEBBIX COCTOSHMI HEMaTepHalbHOrO BpeMeHH, CBA3BIBAIONINX
MEeXIy co0ol pasmmyHble 00BEMBI [IpocTpaHcTBa BeckOHEYHOCTH B paccMaTpUBAGMOM YYaCTKE TajJaKTHIECKOTO
MIPOCTPAHCTBA.



Mueunsiii ITyte, Connue, 3emis, Uenosek,...) ecTh (pakTal: ¢ OIHOM CTOPOHBI, BCE OHM — 4YacTu Oolee
KpYNHBIX (parMeHTOB, ¢ JPYro — caMu COCTOAT M3 Oosee Menkux CTpykryp. CioBo “dpakran”
MPOUCXOAWT OT JIATUHCKOTO “dpaktyc” — cromawuuwiil, pazoumviti. @Ppaxmar — OECKOHECUHAsS
camonofioOHasl CTpPYKTypa, KaXAblii (parMeHT KOTOpPOH MOBTOpAETCS NpH YMEHBIIEHHHM MaciuTada.
[IpocTeitmmii abcTpakTHBIM TpuMep (pakTasia — JIHHHSA, KOTOpas B KOHIIC pa3IBaWBacTCSI, M TakK JKe
pasaBamBaeTCs KaXAbIi M3 €€ OTPe3KoB. DTOT IMPOIECC MOXKHO MPOAOIDKAaTh OeckoHeuHo. Ero mpupomHeM
aHaJIOTOM SIBIISIETCS JIEPEBO: OT CTBOJA OTXOAAT BETBH, OT HUX Jpyrue, Oomee menkue. Camble MEJKHE
BETOYKM 3aKaHYHMBAIOTCS JIMUCTHAIMH, TNI€ TPOIECC MENCHUS MPONOJDKACTCA: IVIaBHAS IPOXKIIIKA B JIHCTE
pa3BeTBISIETCS W JIENHUTCA Ha emé Oornee menmkue. s Kajxcoozo nepeBa CyIIECTBYET CXOOCHI80 CXEM
pa3BETBIECHUS BETBEW B KPOHE M MPOXKWIOK B JIUCThAX. bonee 500 nmet Tomy Hazazn Jleonapao na Bunun
chopmynupoBan npasuio: “TonmuHa BceX BETOK JiepeBa Ha J000H ero BBICOTE, CIOKEHHAs BMecTe, JaéT
TOJIIIMHY CTBOJA™. AHAJIOTUYHBIN MPOIECC BETBIEHHUS MPOMCXOANT C KOPHEM AEpeBa: BEPXHSS W HUKHISL
YacTH JIepeBa — 3€pKAJIbHBIE OTPAKEHMsI APYT ApPyra OTHOCUTEIBHO MOBEPXHOCTU pas3zesia BO3AYIIHON U
noyBeHHOU cpen. PpakTanbHOW CTPYKTYpoil oOmagaeT KpOBEHOCHAs CHCTEMa YelOBeKa: OT KpPYMHBIX
aprepuii OTXOAAT Ooyiee MeEIKHWEe apTEepHoNbl, OT HUX — MEIKHe KamWUIAPHl, TOJIIWHA KOTOPBIX
YMEHBIIIAETCS TPU KKIOM BeTBIeHHH. [Ipn 3ToM Kakaplii pparMeHT moboro macmTaba odagaeT cxoxen
cTpyktypoil. EmE mpumep — OeperoBasi JHHHS MOpS, COXpaHSIONIas CBOKO (OpMy IpH YBEIUYCHUH
Macmtaba. OHa BBRITISIIUT OAMHAKOBO MPH B3msiAe n3 KocMoca co cyTHHKA, C BBICOTHI ITHYBETO MONETA, C
BBICOTHI YEJIOBEYECKOr0 pOCTa. B MepBoM ciydae BUIHBI 3aJUBBI M TOIYOCTPOBA, BO BTOPOM — OYXTHI H
BBICTYNIAIOIIME MBICBI, B TPCTbEM — MAJICHBKUEC BBICMKH ILUISKAa W BBICTYNAIOIHME KaMCUIKH. HpI/I 3TOM
¢parMeHTBl pa3HOro Macmrada Jjisl KaKAoro Oepera MACHTHYHBI TO ¢opme. MHTEpecHO OTMETHTH, 4TO
n3MepsieMas JUIMHA OeperoBoi JTUHHUH TeM OOJbIlle, YeM MEHbIIe MaciTad M3MEpEeHHiA: BeIb MPH KaKIOM
YMEHBIICHUH MacmTa6a TIOABIIACTCA MHOXKECTBO HOBBIX HW3BHJIMH W BIIAJWH. B nmpeaeie, Koraa MaCHITa6
CTPEMUTCA K 6CCKOH6‘IHO MaJioi BCJIIMYMHE, [JIMHAa MHOI'OKpaTHO W3BUINCTOM JIMHUM CTaHOBUTCS
0ecKkoHeuHO OOMNBIION. 3MeCh BUHO, YTO (pakTaidbHas CTPYKTypa B IPUHITUIE CBS3aHA ¢ OECKOHEYHOCTHIO,
TaK KaK HeT OpPMaJbHBIX OrpPaHUYCHHUH BO3MOXKHOCTH KaK YBETTHYEHUS, TAK U YMEHbIICHHS e€ (parMeHToB,
TaK¥Ke SBISIFOIMXCS (hpaKTaIaMu.

Oco0OCHHO MHTEPEeCHO MpHMEHEeHHe (paKTalbHOW reoMeTpuu K omucaHuto Bcenennoit. HauGonee
Omu3ku K onmcanuio [Ipuponasl uccnenoBanus cosaarens GpakraabHON reomerpun benya Mannens0Opora [1].
CBou KkocMomnoruueckue M (GuIocopCckue B3MIAABI OH HM3NIOKHI B HEOMyOIMKOBAaHHOHM 3amucke “/[Ba
Hacnenusi Benukoii Llenu beitus”, a takxke B [2]. ABTopamu co3faHa TeopHsi OECKOHEYHOU BIIOKEHHOCTH
MaTepu, OCHOBaHHAs HAa WHAYKTUBHBIX JIOTHYECKHUX TOCTPOCHUAX, NAHHBIX COBPEMEHHOW (W3HUKH W
pe3ynbraTax acTPOHOMHYECKHX HAOIONEeHWH, KacalolUXCcsl U3YYeHUsI CTPYKTYPhl BCeleHHOM: 3MeKTpOoHBI
BpALIAKOTCS BOKPYT LIEHTPOB aTOMHBIX SIJEP, IJIAHETHI BPALAIOTCS BOKPYT 3BE3/, 3BE3/1bI BPALLIAIOTCS BOKPYT
[EHTPOB TAJAKTUK, TAJIAKTUKW BPAINAIOTCS BOKPYT IIEHTPOB TAIAKTUYECKUX CKOIUIEHHH Ooliee BBICOKOTO
opsijKa,... CornacHo Teopuu, HabmogaeMas BeenenHast cocTont U3 OECKOHEYHOTO YMCIIa YPOBHEH Marepun
C TOAOOHBIMU APYT JPYTY XapaKTEePUCTHKaMH, MOCTPOCHHBIX MO (paKkTalbHOMY MNpHHIMIY. [Ipu 3ToM
YacTUIbl (HOCUTEIH MaTepUH) TOCTOSHHO POXIAIOTCA W 3aTeM TPaHCHOPMHUPYIOTCS B HOCHUTENICH WU
CBOETO WIH JAPYruX ypoBHeii. [IpocTpaHcTBO HMEET APOOHYIO pa3sMEPHOCTR?, CTpEMSAILYIOCS K TPEM, a BpeMs
— caMOCTOsITeNIbHAsl KOOp/AMHATA, 3aBHCAILIAs OT CKOPOCTH JBW)XeHUs Marepud. DakThyecku Teopus
OIMCBHIBAET CTPYKTYpY HaOMonaemMoit mamepuanwvhoii Beenennoii. [IpocTpaHcTBO 3aM10IHEHO MaTepHei, rye
KOKABIH 37eMEeHT (CTPYKTypHAas €IWHHIA), C OIHOW CTOPOHBI, — YacTh CTPYKTYpHl Oo0Jiee BBICOKOTO
MOpsJIKa, C JAPYTrOH — COCTOUT W3 CTPYKTyp Oojee HU3KOro mopsijka (momodme Marpeiiku, pa3MepHOCTh
KOTOpO Onu3ka K TpéM). Beenennas BedHa BO BpeMeHH. DTOT BOIPOC MOKa OCTAETCS OTKPHITHIM, TaK Kak
HETIOHSTHO, OTKYAa CHCTEMa YEPIIaeT YHEPTHUI0 JJsl OECKOHEYHOIo CyIIECTBOBaHMs. Beab oHa KUBET TOJIBKO
32 C4ET BHYTPEHHHUX (HCKIIIOUUTENILHO MAmMeEpUaibHplX) PECypcoB, KOTOPbIE PaHO WM MO3JHO JOJDKHBI
MCYEPHAaThCs: 3aKOH BO3PACTaHMs SHTPOIIMK B YUCTO MaTepHaNbHBIX cucTeMax HeymoinM. Ho cama mo cebe
uest GpakTaIbHOCTH MHPA OYCHD XOPOIIIa, TaK KaK M0 CYTH OTPaKaeT KapTUHY yCTPONCTBA MaTEPHATEHOTO
MHpa.

Dpakmansrnocme — @ynoamenmanvhoe ceolicmeo, npucywiee Ilpupooe. Ilockoibky 000
(dpakTan — OeCKOHEUHasi CaMOIoI00HasT CTPYKTypa, B IMPUHIUIIE MOXHO “BOHUTH” B J1t000# €€ (hparMeHT U
JIBUTaTbCsl KaK B CTOPOHY YBEJIMYEHHUS MacliTabda, TaKk U B CTOPOHY €ro yMeHbLIeHus. B cuiy cBOHCTB
¢pakrana, npouecc sBiasieTcs OECKOHEUHBIM. MaTepHaIbHbBI MUP MOXHO PacCMaTpUBATh KaK COBOKYITHOCTb

*[paBuno w3 3anucHbx kankek Jleonapao na Burun ony6nukosano XKanom [onem Puxrepom B 1970 rony.
“TlpocrTeiimuii npuMep NMPOCTPaHCTBA JPOOHON Pa3MEPHOCTH — CMSATHIH JIMCT OyMaru: 4€M CHJILHEE OH CMSAT, TEM
Oirke ero pa3sMepHOCTh K TPEM.



Pa3TMYHBIX MaTepPHAIBHBIX OOBEKTOB, IMOCTPOEHHBIX IO MPHHIHUITY (PAKTAIFHOCTH, YTO aBTOMATHYECKU
03HaYaeT BO3MOXKHOCTh KaKk OECKOHEYHOTO pocTa UX (parMeHTOB B [IpocTpaHCTBE, Tak M MX OECKOHEYHOTO
yMeHbIeHHs. CTPYKTYpBI pa3nnyatorcs b MacitadboM. C 3Toil mo3unmu 3MeKTpoH paBeH BeenenHol, n
Hao0opoT. Beé meno numpe B Macmrade, MConb3yeMbIM HaOmrogareneM. O4eBUAHO, YTO BHIOOp MacmTaba
CBs3aH C BO3MOXKHOCTSAMH HAOIIOmaTeNss, B YacTHOCTH, ¢ €ro (U3WYECKOH NpHpomoil (pocToM) W ¢
ncronp3yeMbiMu UM npubopamu. (Iloka peus umér o marepuadbHOM MHpPE). MHUKPOCKOII OTKpPHIBAET HaM
DIyOWHBI MUKpOMHpa, Tejeckon — TinyOuHbl Beenennodl. PaccmarpuBas MaTepuaibHBIE MHpP Kak
MPOSIBJICHHOE  COCTOSIHWE  DHEPreTHYecKkoro (HeMmaTepuajbHOTO) MHpa, MPHXOAUM K  BEIBOAY:
IHepzemuuecKuil mup oonadaem ppakmanvHou cmpykmypoii, a (GpaxkTansl MaTepUaIbHOIO MHUpa —
Marepuaiu3anusi (QpakTaloB SHEPreTHUECKOro Mupa. VM HenmpeMeHHO MOJDKEH CYLIECTBOBATh MEXaHU3M
MaTepuaIn3aluy, NpeBpallaoiii HeMaTepralbHbIi GpakTan “JlepeBo” B JepeBbsi MaTepuaibHOTO MUPA, a
HeMaTepHuallbHBIe dpakTansl “UemoBek” u “3Be3na” — B MHOKECTBA Pa3HBIX JIIOACH W 3BE3. B maremarnke
(pakTanbl, MOCTPOEHHBIE 0 OAHON (QopMyne, OyIyT UAEHTHYHHI IO GopMe, HO B MarepualbHOM MHUpE He
CYIIECTBYET TIOJIHOCTHIO OJWHAKOBBIX HPUPOTHBIX OOBEKTOB: KaXKAbIM M3 HUX YHHKaseH. [lpuponnsie
00BEKTHI 00J71a/1al0T KOHEYHBIM CPOKOM CYIIECTBOBaHHS B ONpeneiéHHO (opme: MX marepuaibHBIE Tela
mu00 TUTABHO DBOJIOIMHOHUPYIOT OT MOMEHTa pOXKICHHA [0 MOMEHTa TpaHcpopManuu, Jmbo
TpaHchopMaIKs MTPOUCXOAUT “‘CKaYKo0Opa3HO” — HMMEeT MeCTO Kamacmpodgha. V1 nnaBHas SBOJIOLUSA, U
KaTaCTpOpHUUECKHe TIepexXoabl — Pe3ylbTaThl HPHEProOOMEHOB KaK MHOXKECTBA IIEPECeUeHH TEeUeHHN
BpeMEH, oOpasyomux Eounoe Bpema Beckoneunocmu, OTHON U3 CTPYKTYPHBIX €IMHUI] KOTOPOH SIBIISETCS
¢pakran “Bcenennas®’.

Kaxnas ctpykrypa BceneHHOM — COBOKYITHOCTH DHEPrEeTHYECKOTO Tea (ayphl) M MaTepHAIBHOTO
tena. Kaxmas crpykrypras eamanna (BcenmenHas, Cepxaccommanus TaJakTHK W WX CKOIUICHHS Pa3HOTO
Maciitaba, Mneunsiii [1yts, Connie, 3emis, Yenosek,...) ecTh (pakTal: C OIHOW CTOPOHBI, BCE OHHU —
gacTu Oosee KpyMmHBIX (parMeHTOB, C IPYyrod — cCaMH COCTOST M3 Oojiee MeNKuX CTPYKTyp. Ilockombky
(hpaxTaibl caMOTNIOIOOHEI, N3MEHEHHS B TIOOOM M3 (parMeHTOB HEMUHYEMO OT30BYTCS Ha BCeil O€CKOHEUHOI
MepapXuyueckor Iiermodke. Bce (parMeHTHl CBsS3aHBI MEXAYy COOOH MZHO6eHHO PAaCTIPOCTPAHSIONIIMCS
B3aUMOJEHCTBUEM, 4YTO IIO3BOJISICT COXPAHATh BCE CTPYKTYphl, OT MeEJbYalIlled 4YacTHLBl 1O CaMOH
Beckoneunoctu, hparMeHTOM KOTOpOH siBisieTcs: ¢pakran “Bcenennas”. MarepuanbHblid (TDIOTHBIN) MHD
€CTh TIPOSBICHHOE COCTOSHHE JHEPreTHYeCKOT0 MHpa — OECKOHEYHOW HepapXu pa3HBIX YpOBHEH
(MepHOCTE®). DpakTanbHOCTh MaTepHaIbHOIO MHPa €CTh CIEACTBUE (PAKTAIBHOCTH JHEPreTHYECKOrO
mupa — [IpocrpancTBa Bpemenn (MMEHHO Tak, a He ¢ JIeUCOM, KaK B TEOPHH OTHOCHTENBHOCTH). OHO
COCTOMT M3 TedeHWil BpeMEH beckoneuHocTtH, oOpasyromux EnmHoe Bpems. Bce BpemeHHBIC MOTOKH
SIBIISIIOTCSL [IBETHBIMH, TJI€ IBET (PHEPrOIBET) — YACTOTHBIN JMANA30H TEUCHUU BPEMEH, COCTABIISIONINX
Enunoe Bpems Beenennoit. Kaxnomy u3 7 sHEproBeToB YCIOBHO COOTBETCTBYET Ha3BaHKE, COBIAIAIONIEE
C OJHMM W3 IIBETOB OMNTHYECKOTO JHMANa30Ha JJIIEKTPOMATHUTHOTO W3IYUYEHUS: KPACHBIU, OpPAHIICESbl,
orcénmolil, 3enéuulil, 201yO0U, cunull, Guonremosviii. MTHOBEHHOE B3aWMOJECHCTBHE MEXIY TEUSHHUSIMHU
BpeMEH — OOMEH JHEprolBeTaMd, B pe3yibTaTe Yero B MaTepHaIbHOM MHUPE 3apOXKAAIOTCA IIETIOYKU
coovimuii. Jlroboe coObITHE — OJHO W3 3BEHBEB OECKOHEUHOH ‘“‘lenu”, *KECTKO CKPEIIEHHBIX MPHU
“Heo0BsICHUMON” i Jrofiert e€ moxBmwkHOCTH. M Takux “nerneil” cymecTByeT OSCKOHEYHOE MHOMKECTBO.
Onu ABWKYTCS, TIEperuieTasich MeXy COOOH, KaXk/1asi B CBOEM HaMpaBlIeHHH, 003aTeNILHO BPaIIasiCh BOKPYT
ocu’. Bee Teuenus coObIThil M3Mepennbl 3akoHoM Bpemenn, T. €. 3akonomepnbl. CydalHOCTH HEBO3MOXKHBI,
TaK KaK 3aKOHOMEPHOCMb COObIMUIL eCmb YRIOMHEHHOCMb CREKMPAIbHBIX MeUueHUll IHeP2emuiecKozo
mupa ¢ I'anakmuxe.

@OpakTanbHOCTh CTPYKTYPhl JHEPTETHYECKOTO MHpa MpPOSBISETCS MaTepUalbHBIMU OOBEKTaMHU B
IUIOTHOM Mupe: (OpMBI 3BE3M, 3BE3AHBIX CKOIUICHHH,... SBISIOTCS MAaTepUAN30BaHHBIMH COCTOSHUAMHU
SHEPTreTHYECKOro Mupa. Aypa mo0oro Tena (CTPYKTyphl) — 3SHEpPrus HEMaTepUalbHOTO BPEMEHH Kak
Hepa3pbIBHAs 4YacTh pa3sHOIUIOTHOTO llemoro. Aypa Tema ruiaHeTsl — JHEPreTHYeCKUd 00bEM, B KOTOPOM
“mnaBarorT”’ (OOMEHHMBAIOTCS DHEPTHSAMH) IYILCUPYIONINE aypooOpa3HbIe CTYCTKH, OOpasyromue Tena Hu
NPUPOIHBIE SIBICHUS. Aypa Tejia MJIaHeThl COCTOUT M3 7 CIEKTPajbHBIX dHeprocdep, Kaxaas U3 KOTOPHIX
WMeeT CBOW JTMaIa30H SHEPTOIBETOB M (POPMY JIMHUH IMOBEPXHOCTH MaTepHaibHOTO Mupa. Kax el penbed
o0llalaeT CBOMM BpPEMEHEM W CBOEH CKOpPOCTHIO 3HEProoOMeHOB. DHeprocepbl HE CMENIMBAIOTCS, HO

SBcenennas — Tpoctpancto Bpemenw, rie 00bekTh BeeneHHOMN 1 €€ “Teno” MatepuaibHbl, a Bpems HeMaTepuaibHO;,
“Teno” BeeneHHON — MeXTralnakTU4eCKHUH ras.

8Meprocmb — >HepreTUdECcKO€e COCTOSHME, OONAIAONIEE CKOPOCTBIO U INIOTHOCTBIO BpeMEHH; COCTOUT U3 YPOBHEH.

"Bpauenus (6uxpu) SHEPTETUYECKOTO MHUpa MpPOSBISIOTCA B MATEPHATLHOM MHPE, B YAaCTHOCTH, KaK OCEBBIE H
opOuTanbHEIE BpalleHHss HEOECHBIX TEN; guxpesvie 0Opa306anusi CyIIECTBYIOT Be4HO B beckoHeyHOCTH, rhe MX
BapHalUK CTPOrO CKOHCTPYHUPOBAHBI.



JIBIDKYTCS APYT B Ipyre (COCTOSHHE MHOTOMEPHOCTH). Du3ndeckoe (TUIOTHOE) TENIO IUIAHETHI — MECTO
MaKCHMAaJIbHOW KOHIIGHTpalWu 3Heprocdep. Aypa Tena 4eJoBeka — YacTh aypbl Teja MJIAHEThl, U B TO XK€
BpeMs — YIUIOTHEHHBIA y4acTOK beckoHeuyHOCTH, 0Opa30BaHHBIM COIIEAIIMMHUCS BUXPEBBIMU MOTOKAMHU
(Teuenmsimu BpeMEH beckoneunoctn). Jnamnazon BUOpanuu aypbl Kaxa0i CTPYKTYpbI, C OTHOW CTOPOHBI —
4acTh AMana3oHa BHOpanuid ayphl BBIMIECTOAIIEH CTPYKTYPHI, C APYrOd — COCTOHWT M3 JHMANa30HOB BCEX
BXOMAIINX B He€ CTPYKTYp. Aypa Tela KaXI0To 4eJoBeka BHOPHPYET B aype Tella IUIAHETHI KaKIasi B CBOEM
JMana3oHe, HO B OOIIEM, TTOCTOSHHOM Te4eHUH BpeMeHn BecKOHEUHOCTH, MO3TOMY MCU3HbL YeloseKa Ha
3emine onpedensnemca 6ceil COBOKYRHOCHbIO YC106UIL, cyujecmeyiouux 60 Bcenennoii 6 oannviit momenm
épemenu. Aypa Tena 4ejJoBeKa — COBOKYITHOCTH 7 Pa3HOIIBETHBIX DHEPreTHIeCcKuX 00BEMOB (3HEprocdep),
00pa3yronmMx MHOTOMEPHYIO CTpYKTypy (7-MepHyro “matpémky”. (Ho ero miotHoe Teno — tpé€xmepHo!).
CtpyKkTypa aypsl Tella 4eloBeKa €CTh pPe3yJbTaT MepepadOTKH €ro TEJIOM SHEPTruH aypbl Tella IUIAaHEThl —
COBOKYITHOCTH 7 Pa3HOLBETHEIX ® SHEProoOBHEMOB, MMEIOINMX JAPYTHE 3HAYECHHS MAPaMETPOB (CKOPOCTH
SHEPrOOOMEHOB, MIIOTHOCTD, YaCTOTY). UeoBek — Hepa3phIBHOE COCANHEHHE DHEPTETHUIECKOTO Tefa (ayphl)
W IUIOTHOTO Tena. Aypa Tella YeloBeKa O0NalaeT SHEPreTHUYEeCKUM LEHTPAaMHU, 7 W3 KOTOPBIX SIBIISIOTCS
Hamboee sspkuMu. [ eHepanbHbIN 1BET (Y8emHocmp) ayphbl KaXIOTO YeJI0BEKa OMPENENIAeTCs TeM, KaKOi U3
€ro IIEHTPOB CaMblii spKmit. Aypa Tena muaneTs! ([eonarorennsie Usmydenus®) ecth pesynsTar mepepaboTKy
eé& Tenom sHepruu aypsl Tena Connna (Ienonarorennsix Msimyuenniil®) — 7 pasHOBETHBIX SHEPTOOOBEMOB
C COOCTBEHHBIMHU 3HAUEHUSIMH TapaMeTpPOB), O0Opa3yIOIIUXCA B pe3yabTare NepepaOoTKH (MOTIOMEHUS U
MTHOBEHHOW OTHa4M B mepepaboTaHHoM Buzae) teiaom ConmHma sHepruu aypel [ajakTwKd W T. . 10
beckoneunoctu.

CoObITHSI Ha TUIAaHETE TMOMYMHEHBI YCIOBUSAM cocTosiHuS COJHIA W MEXKIUIAHETHBIX COCTOSHHH.
[1aBHBIE BETOMEPEXOIBI, UMEIOIINE MECTO TPU CXOJCTBE DHEPTOIBETOB B3aWMOJEHCTBYIOIIMX MOTOKOB
BpeMEH, 00ECIeUnBaIOT CTa0MIBHOCTh XOAa COOBITHH, pe3khe (MpH KOHTPACTHBIX IBETaX) BEAYT K
KaTacTpodaMm BO MHOTHX cdepax >Ku3HH. B HacTosmee BpeMsi 3eMisl BXOOUT B TaJlAKTHYECKYIO 00JacTh,
IBETHOCTh KOTOPOH OTIMYAETCS OT I[BETHOCTH NPEABIAYIIETO YYacTKa MaplipyTa, 4YTO BeAET K
HECTaOMIFHOCTH 0OCTAHOBKH: TIPOUCXOAT OBICTPhIE M3MEHEHHS KaK TUTAHETHBIX cpell (BO3MYIIHOM, BOTHOM,
MOYBEHHOTO TIOKPOBA,...), TAK U COOBITHH COLMAIBLHON >KHM3HU (PKOHOMHYECKAass HEeCTaOWIBHOCTh, BOWHEI,
MaccoBblE MUTPALUU  JIOACH,...). 3eMJsl  @bIHyyHCcOeHHO TpaHchopMHUpyeTcst TOI  BO3IEHCTBHEM
TATaKTUIECKUX W3MEHEHHH, YTO HEW30EKHO BENET K GbIHYHCOeHHOU TpaHCcOpMaluu YeloBeKa Kak eé
yactu'l. B3aumoneiicTBre MeXKIy BCEMH CTPYKTypaMH, B TOM YMCIIE, MEKLY YEIOBEKOM M IUIAHETOM, ECTH
[BETOOOMEHBI: KaXJas CTPYKTypa IIOINIOIIAeT CBOMM MaTepHANbHBIM TEJIOM JHepruio Bpemenun wu
Mepen3iIydaeT e€ B OKpyKarollee IMPOCTPAHCTBO y)Ke B M3MEHEHHOM BHJIE, BHOCSI CBOM YaCTOTHI, IJle Kaxaas
gactora — onpeAen€HHbI 1BeT. [l0CKOIBKY #6emHocmb TPEACTOAINETO y4acTKa MpOJETa TUTAHETHI B
Tanaktuke (250 kM !? B kaxmyro cexyHmy!) MeHsSeTCs, HEOOXOIUMO O0CO3HA6AMb TIPOUCXOLAIIEE Kak
CTyIIEHb Iepexo/ia Ha JIPyroil, Oosee BBHICOKHA YHEPreTHIeCKUil ypoBeHb. B criy ¢pakrambsHOCTH, Ha 3TOT
YPOBEHb JOJDKHBI TOTHATHCS ['amakTrka, ConHIle, TUIaHETa, YeTI0OBeK — Be/lb CTPYKTypa-To (ppakransHa! U
[[BETa BCEX (pparMeHTOB JOKHBI COOTBETCTBOBATH JApyYT Apyry. Celyac MaccoBO POXKAAIOTCS IETU MHIIHTO.
[enepanbHBIA 1BET ayp WX Tel (CHHE-(QHOIECTOBBIA) CBUIETEIBCTBYET O TOM, YTO HanOosee SpKo CBETAT MX
BBICIIIIE YHEPTETUIECKHE IEHTPHI.

Bonbiiyto pons B moHuMmanuu (akra B3ammocBs3u 3emuu u Connua ceirpan YwkeBckuit [3].
[Ipoananu3upoBaB OrPOMHBI HUCTOPHUUYECKUI Marepuani, oH OOHapyXui Koppeisiiuio 11-meTHero mmkia
COJIHEUHOM aKTHBHOCTH C 3EMHBLIMH KaTakJini3MaMH, BKJIO4Yas KIMMAaTUYCCKUEC HU3MCHCHHSA W COLUAJIBHBIC IIPOLECCCHI;
YCTAaHOBHJI, YTO B NEPUOAbI MNOABJICHUSA Ha COIIHL[G OOJILIITIOTO KOJIMYECTBA TATEH Ha IUIAHETE paCTéT Yucjio KaTaCTpOCI),
CTUXHHHBIX 0€JCTBUH, BOWH, BOSHUKAIOT SIUAEMHUH, BhI3BAHHBIE HHTEHCHBHBIM POCTOM KOJMYECTBa pa3HbIX Oakrepuil. Benp
YPOBEHb CTaOMIBLHOCTH COCTOSHMS 3€MIIM 3aBHCHT OT TOI'0, HACKOJIbKO CcTaOMIBLHO COCTOSHME | eTMOIaTOreHHBIX I/I3Hy‘IeHHI>'I.
Eciu Connue “crokoiiHo”, oHM cTabunbHbl. Ecnm ke sHeprooOMeH 3emum u CoONHIA OCYIIECTBIAETCS B PEXHUME
“HecniokoitHoro” CojHIa, HECTaOMIBLHOCTH €r0 COCTOSHUS INPOSBISETCS Ha 3eMjle B BUJIE MAarHUTHBIX Oypb, PasiUUHBIX
MNPUPOAHBIX KAaTAKIIU3MOB, TEXHOTCHHBIX KaTaCTpO(l), COHI/IaJ'H)HOI‘/’I HECTaOMIILHOCTH. HpI/I BXOI€ B raJ'IaKTI/I‘lE:CKI/If/'I CeKTOp
c ApyruM ‘“dHepreTuyeckuM nBeToM”, COJIHIE BBIHYXAEHHO “NepeKpalnBaeTcsa’, 4TO BIEUYET 3a COOOM
“rmepekparmBadie’” BCEX €ro HEOThEMJIEMBIX COCTaBHBIX dacTel (muiaHeT, komer). “TlepexpammBanue”

8 Ha3sBaHuAM DSHEPIOIBETOB YCIOBHO COOTBETCTBYIOT HA3BaHHMs OCHOBHBIX IIBETOB ONTHYECKOTO JHMANa30Ha
AIIEKTPOMATHUTHOTO CIIEKTPA: KPACHbILL, OPAHMICEBbIL, HCENMbLIL, 3eNEHbII, 201Y00l, CUHULL, DUOIEMOsbIil.

%Cocrour u3 ciog: “Tes” — 3emas, “Iatoc” — U3MEHEHUE, “TeH” — eQuHuYya 6UOL02UUECKOl UHpopMayUlL,
“u3nydeHus’” — nepedaya ungopmayuu (3Hepeuu).
YOsznauaet “conneunnie n3MeHeHns nHPopmanuu (3Heprun)”, Tak kak “Ienmoc” — npesHee umst CosHIA.

1B MPOTHBHOM CITydae YeJIOBEeK OyJeT UCKIIFOYEH U3 IBOIOLMOHHON IETIOUKHU Kak €€ “‘ciraboe 3BeHO”.
12Peyp, unéT 0 ABMKEHHUH TUIAHETH B MeCTHOI I'pynne 38&31 ¢ nepuogom 371000 ner.



IJIAaHETHI BICUET 32 COOOU “‘epekpammBaHmue’” BeexX €€ cpell M Bcex obmrareseii. OTo o3HauyaeT M3MCHCHUE
IapaMeTPOB DHEPTrETHUCCKUX CIIEKTPOB (CKOPOCTH DHEPTOOOMEHOB, IJIOTHOCTH M YacTOTHI), 00pa3yIOIMNX
aypy Tena (denoBeka, JepeBa, MUKpoOa,..). MI3MeHeHne mapaMeTpoB aypbl MaTepHajbHOTO Tena BEAET K
W3MCHEHHUI0 M CaMOr0 Tejla — MeCTa MaKCUMAJIbHOW KOHIIEHTPAIUU SHEPTETHYECKUX CIOEB €ro ayphl.
Pe3koe (“BHe3amHOE”) M3MEHEHHE IapaMETPOB (pa3ioM B DHEPTreTHYCCKOM MHPE) MOXKET IMPHUBECTH K
pasyioMy MaTepHajbHOTO Teja, 4Yepe3 aypy KOTOPOTO MpOIIEN 3HEPreTUYEeCKUN pa3jioM: CIIOMANach BETKa
JiepeBa, IPOU30MIEN 00BaJl B IIAXTE, YSIIOBEK IOMAJ B aBAPUIO U TaK Jajee. DHEPreTUUSCKHUA Pa3iioM MOXKET
MPOSIBUTHLCS ¥ B CO3HAHHMHU YeJIOBEKa KaK arpeccus, HeMOHUMaHUe TIPUYUHHO-CIICICTBEHHON CBSI3U COOBITHH,

YyBCTBO 000COOJIEHHOCTH OT MHUpA.

CocrosiHusl  OMOJIOTHMYECKUX CTPYKTYp, BKIIOYas JIIOAEH, ONPENEISIOTCS XapaKTepoOM OCHOBONONAZAIOUAUX
I'eonarorennsix M3nyuenuil. M3MeHeHUE CTPYKTYphl OMOIOTMUECKOTO OpPraHu3Ma JalleKo He BCEr/a SIBIETCS CIEICTBHEM €ro
Oone3nn. MHOrAa OpraHM3M BBIHY)KAEH BHIOM3MEHSITHCS H3-32 U3MEHEHHH OKpYKalomleid cpeabl. MeTeodyBCTBUTEIBHEIC
oM GONE3HEHHO PEarupyroT Ha M3MEHEHHs aTMOC(EPHOTO JABJICHHUS, TEMIEPATYphl, CKOPOCTH M HANpABJIEHUs BeTpals,
MarHuTHbIE OypH,... OCOOEHHO CHIBHO H3MEHEHHUS OTPAYKAIOTCSI HA COCTOSIHUYM HEPBHOM CHUCTEMBI U cepana. Beap MarHuTHbIE
OypH — TIOTBITKA 3eMJIH CTaOMIM3UPOBATh CBOE COCTOSHHE, HAPYIIEHHOE COMHEYHBIMH BCIUIECKaMU. 3eMJIs IepecTpanBacT
MAarHuTHOE I10J€, 4YTOObI CTaOMIIN3UPOBATHCA B HOBOM COCTOSIHUM. To 2ke camoe IIPOUCXOIUT U C JIAbMU: 00llee MarHUTHOE
I10JI€ YEJIOBEKa U JIOKAJIbHbIE MarHUTHBIE MOJIs, CBA3aHHBIE C Pa3IMYHBIMU OpraHaMHM, IIEPECTPAUBAIOTCSA B COOTBETCTBHUU C
U3MEHEHUSIMU MarHUTHOro mons 3emiu B JaHHOI MectHocTu. Cepaue (LEHTp) M HEpBHAs CUCTEMa, CBS3bIBAIOINAs BCe
OpTaHbl, CHJIbHEE BCETO PEarnpyroT Ha CyMMapHbIe U3MEHEHHsI KaXKIOH YaCTH YeJIOBEUECKOTO Tella, MPUCTIOCA0IHBAIOIIETOCS
K YCJIOBUEM JKU3HM B HecTaOwibHOM oOcraHoBke. Korma Oypst mpoxoauT, Bce NapaMeTpbl OpraHdu3Ma BO3BPAILAIOTCS K
MPEXHAM IOKA3aTeNlsiM, KOTOpble UMeIH MecTo 10 Oypu. Ho mpu 3TOM OpraHusM MOTepsul SHEPrHi0, HNOTpPadeHHYI0 Ha
BBIHY)KJICHHOE HU3MEHEHHE N1apaMeTPOB.

[TnaneTHpIe N3MEHEHUs, 0OYCIOBIEHHBIE YIUIOTHEHHEM TallakKTHYECKHUX Cpel OyIylero ydactka HpoiéTa, KOCHYTCS
BCEX CTOPOH Hallel >KU3HU, U 9TO O4eHb Hagouro. IIpuHATE TOT (akT, 4TO MOCTOSHHBIC U3MEHEHUs] CTaHYT HOPMOH XU3HH,
noMokeT uHpopManus o [eomaroreHHBIXx M3mydeHWsX, TpencTaBisfiomas COOOH H3IOKEHHE Ha COBPEMEHHOM SI3BIKE
MOHATHH U NPENCTaBIeHUN 0 Mupe, 3HaHHE O KOTOPBIX MEPEAaETCs OT OJHOM YeIOBEYECKOM LIMBUIIM3ALUM K JPYroi uepes
JIETEHABl, CKa3KH, PEJUTHO3HYIO JIUTEpaTypy, KHWTH NHcaTeNneif-haHTacToB, TPYAbl HEKOTOPHIX YYEHBIX M T. 1. Bo Bce
HEepHOIbl Pa3HBIX IMBWIM3ALUM HHGOpPMAnKsS O HEBUAMMOM MHpE B TOH WIM HHOM (opMe CyllecTByeT Ha pPasHBIX
TEPPUTOPHUSX TUIAHETHI, MPOSBISIICH BPEMsi OT BPeMEHH Tie spue, rae cinadee. B konie 1980-X romoB oHO 0COOEHHO SIPKO
IposIBIIIOCH Ha Tepputopun Poccun. 3nanue o ['eonarorenHsix M3nydeHusx Kak o »XUBOTBOpsAIIEH 3Heprun, GopMupyromeit
Hally IUTaHEeTy BMECTe CO BCEMH €€ OOMTaTelNsIMH, CIIOXKWIOCH B PE3yNbTaTe TIIATEeIbHOTO M3YYSHHUS! OCHOBOIIOJATrAIOMINX
TpynoB I{nosnkoBckoro [4], rae W3noXXeHs! OCHOBHBIC NPUHIUIEI MHUPO31aHus, W KOHLENIHH, co3nanHbx YmkesckuM [3] u
Kossipebim [5, 6]. IlpumsitHe 3TOro 3HaHMS BO3MOXHO JIHIIb OPH YCIOBUH, YTO YHUTATENb OONANACT 6€poil B TO, UTO
HEBUJIUMBIH DHEPreTUYeCKHid MHUp cymecTByeT. [IpM Hanmu4uum 3TOM Bephl CO3HAHME 4YeJOBeKa OOJalaeT SHEPreTHKOIA,
Jaroniell BOSMOXKHOCTh CHIPOUbs MOCHIbI, CBSI3BIBAIOIIME MEXIY cOOOH pa3po3HEHHBIE YYAaCTKH PAa3HBIX MPOCTPAHCTB U
BpCMéH. COOTBGTCTBCHHO, HCBCPUC 3aKPBIBACT IIYTU TNCPEMCUICHUS CO3HAHUA: OTpHLAad CYHECTBOBAHUEC DHEPICTUYCCKOIO
MHpa, YEIOBEK HCKIIOYAaeT M3 PACCMOTPEHHS MHpP TNPHYHMH, CO3JAIONIMH ILEMOYKH COOBITHH B MarephajbHOM MHpE,
BOCIIPMHMMAaeMOM MHOTHMH KaK €IMHCTBEHHas ‘“‘pealbHOCTh’ . Besakoe noeoe 3nanue cnavana npunumaemcsa na eepy. U1
37lech TIIABHYIO POJIb UIPAET WHMYUYUA: BElb HEBOZMOXKHO J0Ka3aTh JIOTHYECKU, YTO HAIll MaTePUAILHBIH MHpP €CTh BCETO
JUIIb MaJlFOCeHbKas BEpINMHA TUTAHTCKOTO aicbepra — »sHepreTuueckoro Mupa. Haxomsce Ha Bepxylike aiicOepra,
JIOBEpHMCSl CBOEM MHTYWIMM M BBIMJEM U3 3aTO4€HMs B IUIEHY TPEXMEPHOIO MHpAa HA IPOCTOPbl MHOIOMEPHOCTH,
CO3IaroNIeH OECYMCIICHHOE KOTMYECTBO MUPOB Pa3HBIX YPOBHEH, B TOM UHCIIE, INIOTHBIN MUD.

HNudopmarus 00 3HEPreTHIeCKOM MHPE HCUZHEHHO HEOOXOomuMa Kak Uil COBPEMEHHOTO HACEIIeHUS
IJIAHETHI, TaK W JIJIs OyAyIIMX MOKOJIeHUH. BiajneHue eif — miaBHOE YCIOBHE MOHUMAHUS IIPOUCXOISIIINX HA

IJIAHETE TPOIECCOB KaK IMPEIBECTHUKOB 00JIee CYIISCTBEHHBIX MEPEMEH B OymayiieM. Bcé mpouspacraer u3
HHEPreTHYECKOr0 MHUpa, HacjauBas B MaTepUaIbHBIX “TNEHKaX (IPOCTPAaHCTBAa MPOIUIOO) CIOM 3a CIOSAMU. IToCKOIbKY
3eMilsl JIETHT B TaNaKTHYEeCKHe oONacT ¢ emé Ooiee IUIOTHBIMHU CpellaMH, M3MEHEHHs Ha IUIaHeTe He MPOMIYT, a TOJBKO
OyIyT yCUIIMBAaThCS, YTO CO31AET HEOOXOUMOCTh TOCTPOCHUS (PU3MUECKUX TeJl, CIIOCOOHBIX )KUTh B IOCTOSHHO MEHSIOIINXCS
ycaoBUsIX. {1 3TOro HEOOXOIUMO 1O-HOG0MY B3IIIIHYTH Ha MUP. JIFOIM BOBCE HE SBISIOTCS LIEJBI0 CYIIECTBOBAHNS IIIaHETHI.
VY Heé cBoM Aena, a Hallla MUBWIM3ALMA 11 He€ — BCEro JMIIb OAWH U3 MHOXKECTBA MEPHOJOB CYLICCTBOBAHUS OJHOTO M3
BuAa Ouonornyeckux cymecTB. [7aBHas mpoOnema dYeloBe4ecTBa COCTOUT B TOM, YTO TEXHOTE€HHBIH NyTh pPa3BUTHUSA
COBPEMEHHOH LUBHIM3AIMU BEAET €€ K CUCTEMaTHYeCKOMY YHUUTOXKeHUIO cBoero IlpoctpanctBa. H ocnoenyio pons 30ech

uzpaem nROCHIOAHHOEC YHUYM O CCHUE YUe/106€KOM DACHIUME/IbHO20 C/10A NJIAHENnbl. PacturensHOCTH MMeEET OIrpOMHO€
3Ha4YeHWE B KU3HU Jtoaei. ImeHHo mocpencTBoM pacturenasHocTH [Ipupoaa odens mogpoOHO paccKa3bIBaeT
YeJoBeKy O cmoco0e mepenayd M3 IOKOJEHUS B IOKOJIEHHWE TapMOHWYHOW CEJIEKIMOHHOW MAaTPHIIBI
BUAOU3MEHEHUM, COXpaHSIOIIEH mpouecc “aHepronorpedieHne — sHeprootAada”. Pacturenbusii mup —
INaBHBIH ¥ Hanbosee ObICTPO PearupyromUi HHANKATOP M3MEHEHHS COCTaBa COMHEYHOTO M3Iy4eHHS. B TNEPBYIO OUCPEAb
PacCTUTEIHHOCTh HEMOCPEACTBEHHO CBSi3aHA C BO3AYIIHOW cpemoil, 6e3 KOTOpOil dYeJOBEeK HE MOXKET
CYIIECTBOBATh: PACTHTEJBHBIA CIOH pPEryIuUpyeT COCTaB 3€MHOM aTMOC(EpBI: pacTeHHs HENMOCPEACTBEHHO

Bl3smenenns BeTpoBOil HATPY3KM OLIYINAKOTCS OPIraHU3MOM M B 3aKPHITOM TIOMENIEHWH, TaK Kak JJisi TEYeHUH BPEMEH
IUTOTHBIE CPE/IbI (CTEHBI JOMOB) “IPO3pavHbI”.



MOMIOIIAOT COJHEYHYI0 SHEPTHIO, BBUIEASA MPU 3TOM B arMocepy KHCIOPOA M MOmIomas yrlekucisii ras. K mro0oMy
pacTEHHIO IPUBA3aHO MHOXKECTBO (OPM JKM3HU: HAcEKOMble, NTHLBL, 3Bepu. M 3TO MHOroiuKoe
CTallMOHAPHOE POICTBO MPH MaJieiieM BUAOM3MEHEHHH Cpa3y ke HecET B cebe MTHOBEHHOE M3MEHEHHUE B
MOKOJICHUSIX BCEX POACTBEHHBIX BUAOB. ClleyeT yuecTh U U3MEHEHUSI XMMHUYECKOTro OanaHca MouB Kak cpel
NoTpeONeHU W OTHAYU: BHUIOU3MEHSIIOTCS WINM HCYE3AI0T HPUGAIAHHBIE K ONPEOEIEHHOMY 6UOy
pacmumenbHOCmU KUBOTHBIC (HACEKOMBIE, IITULIBI, 3BEPH).

Bananc pacteHne — )KMBOTHOE HapyIIaeTcs Ui CO3JaHusl HOBOTO BUJA JKUBOTHBIX (M, €CTECTBEHHO,
IIOTOM pacTenwit), Tae GopMa HOBOTO BHIA M3BECTHA B ydacTke crmpaiu [Ipocrpanctsa, u umenHo sra
IPEIONPEAEIEHHOCT CO3AaET YCIOBHU BUAON3MEHEHHS: B HOBBIX CpelaX OCYIIECTBIIIETCS MaTepHaIn3aLus
T€I C HOBBIMU CBOWCTBaMH, KOTOpBIE JAlOT OpraHM3MaM BO3MOXKHOCTb BBDKHUTH B HOBBIX YCJIOBHUSX.
TpyaHOCTb BocTipuATHS 3TO MH(OpManuu 00yCIOBICHA TEM, YTO YEJIOBEK UyBCTBYET cebsi 000COOICHHO 1
BOCIIPUHUMAET ce0s1 KaK €IWHCTBEHHOTO “X0o3amHa” Ha ImiaHeTe. OTcroma MAET YHCTO IMOTPEOHUTEITHCKOE
OTHOILIEHHE K pacTUTenbHOMY Mupy. llo Mepe pas3BUTHS OrpPOMHOIO TEXHHUUYECKOTO BIUSHHUS Ha
YeJI0BEeYECKUH MO3I BO3HHMKAET Iienouka: Ilpupona — Mo3r — TeXHUKa — MO3T — TEXHHUKa — ,... B pe3ynprare
(dbopMupyeTcss MO3I, OpPUCHTHUPOBAHHBIA Ha CO3JaHME HOBBIX TEXHHUYECKUX CPEICTB KaK CaMOLENH —
3anycKkaemcs npoyecc paspyuwienus mo3zoeou cucmemvl kax wacmu Ilpupoowi. 11o3TOMy 4eI0BEueCTBO
NPUILIO K TOCTENIEHHOM CcHcTeMe DI00albHOTO YHHUYTOXKeHHS cBoero I[lpoctpancrBa: sHeprus,
MOCTYNUBINAS Ha 3eMJIIO AJISl pa3BUTHSA DHEPrOCUCTEM, HE Bo3Bpamiaercs B KocMoc: ¢ pa3BuTHEM 4YHCTO
TEXHOTEHHOW NHMBHIM3aluu 3emisi mpeBpatunack B “Uépayto [pipy”. A B cucremax, rae oOpasoBajach
cpena, TOJNILKO MOTPEONSIomasl SHEPTUI0 M HUYEro He OTJarolas BOBHE, oOpa3yeTcs Bc€ Bo3pacTrarolice
HaTSDKCHHE pacTATUBAIoNIerocs marepuana Bceenennoir — ‘“XKuoit Bomer” (Oueprum). IIpocTpancTBO
Uépnoii pIpel comepkuT B cebe “MEPTBYI0 Boay” BcemeHHoi, mormomaroniyio Bc€ BOKpyr. Bomopocmu,
TpaBa, KyCTapHUKH, JieC — BCE BXOOUT B 4acTOTy “MEPTBOM BoxbI”, Bo3Bpamas CONHIY W 3BE3IHBIM
accolMalusaM H3JIy4eHHE TOJBKO TEX YacTHL, KOoTopele >kuBbl B Yépubix [plpax IIpoctpancrBa. U
mosiBisieTrcs: 1)  UepHOOBUIH  (BO3pacTarlmuii  paguoakTUBHBIA  (oH); 2) OakTepHONIOrHYecKue
paspyLIaroIuecss CUCTEMBbl; 3) XMUMHUYECKHE Ppa3pyLIAIOIINecss CUCTEMbl; 4) IMOCTENEHHOE pa3pylLIeHue
YeJIOBEUYECKUX TeJl IO/ BIUSHHUEM BbIIIEHa3BaHHBIX (pakTopoB. Jlanee He TpebyeTcst paccMOTPEHUs! CynbObI
KHUBOTHOTO MHUpa — 3TO Tpolecc s Hero emé Oosee TparmyeH. Beab KUBOTHBIE MPHUBS3aHBI K MJIAHETE
ropasno Oosnee MPOYHBIMH Y3aMH, Y€M 4Y€JIOBEK. B oTimume OT uenoBeka, KOTOPBI CMOXKET CO BPEMEHEM
nepecenuThes B Apyrue oonactu Kocmoca, >KUBOTHBIE — 3aJI0KHUKH YCIIOBUH, CYIIECTBYIONIMX HA TUIAHETE.
Kornma 3Tm ycioBus cTaHOBSATCS i1 HUX HENPUEMIJIEMBI, OHHM MPOCTO HCUE3al0T KakK BHJ, OOEAHAS TeM
caMbIM MHOTOLBETHYIO aypy Tela IUIaHEeThl, MPOSBISIONIYIOCS M B Pa3sHOOOpPa3Wu >KUBOTHOTO H
PacTUTENHLHOTO MUpA.

Teno OMOMOTMYECKOTO CyIIECTBa, B TOM HYHCJIE YEJIOBEKa — MHOTOCIIOXHOE, COPTraHM30BaHHOE M3
MOAYMHEHHBIX KJIACCOB 1O (PpaKTaJbHOMY NPUHLUILY 00pa30BaHUE MOAbKO MUKPOOHOIL CPeodbl, T. €. CIIOKHO
OpPTaHM30BaHHAsl KOJOHHMS MUKPOOPIaHM3MOB KaK 4acTh IJIAHETHBIX cped. JKunmkue cpenbl — CrylieHHs
ra3oBelx, a TBEpAbIe (OcajouHBle) — CrYIIEHHS KHIKAX cped. TpaHchopMHUpysICh BCIEICTBHE
OecUHCIIeHHBIX Bapualyii TajJaKTH4YeCKOro MPOCTPAHCTBA, 3allOJHEHHOTO CpelaMH pa3HOW TUIOTHOCTH,
ra3oBbl€ CpeAbl 6GbIHYMHCOeHHO (B TEUCHWE MWUIMApAOB JIET) co3daBaii (opmbl Ten W3 accouuaunui
Mukpo6oBY®. CucreMa CTPOroro MCIOJHEHHs Pa3HBIX 3a4a4 KJIaccaMd MHMKPOOOB 0Opa3oBajo OCHOBHYIO
CMBICIIOBYIO ()OpPMY TIOBEIICHUS: GblycUmb — mpancopmupysacs. MUKpoObl pearupyloT Ha H3MEHEHHUE
cocrosiHust CojHIIA, 3aBUCSIIEE OT COCTOSHHS TajakTuueckux cpen. IIpomeras B cBOEM ramakTHYECKOM
Mapuipyte pasHble obmactu ['amaktuku, CoyHIE BBIHYXAEHHO TOIVIOUIAET pasHble MO IUIOTHOCTH
raJlakTHYeCKUe Cpe/ibl, BUIOM3MEHSSI CBOE TeNlo, MEHSS TeM CaMbIM COCTaB MHUKPOOOB, 00pa3yoIuXx Teia

OMOJIOTHUECKUX CYIIECTB, T. €. TPAaHC(HOPMHUPYET UX. [IpuunHa CIOKHBIX YCJIOBHii, B KOTOPBIX OKa3bIBAIOTCH BCE
nersmue B lamakThke OHOIOTHYECKHE Telda — HEOTHOPOAHOCTh TalaKTH4ecKoH cpembl. MHOXKECTBEHHOCTh Pa3BUTHSA
OHOJIOrMYECKOTO TeNa yCIOKHUIACH U3-32 M3MEHEHUH YCIIOBHH SHEPrOOOMEHOB: M3MEHEHHE TIJIOTHOCTHU TaJlakKTHIECKHX Cpef
HPHBOAUT K BBIHYKJCHHOMY H3MEHEHHIO CAMHX MHKPOOOB. A 3T0 Be[ET K MepecTpoiike BceX OMONOTHYECKHX Tel, BKIFOUast

Teno uenoeka. HO Tpsaylue M3MEHEHHs 3aTPOHYT HE TOJIHKO OWOJIOTMUECKHE CHCTEMBI (PacTUTEIHHOCTD,
KUBOTHBIX, JrofeH). [IpuBbIUHBIE 11 JIONEH METasulbl, MCHOJNb3YeMble B COBPEMEHHBIX TEXHUYECKHX
YCTPOHCTBAX, CTAHYT HEMPUTOAHBI B ycIIOBUAX “HoBoro” ConHua. [IpuBeraHas u ygoOHas Al COBPEMEHHBIX
JIONEH 3JIEKTPOMAarHUTHAS DHEPTHUs TaKKe MepecTaHeT B OyaynieM WM cioyXuTh. Ho B Hacrosiee Bpems,
Tpymamu poccuiickoro yuéHoro H.A. KozbipeBa, yke co3maHbl MPEANOCHUIKA JUTS UCTIOIB30BAHUS dHEPTUN

Marepuanuzanus mo6oii (OpPMBI Ha IUIAHETE OCYIIECTBJISETCS B COOTBETCTBHM C DHEPTETUKOW ONpPENENEHHOTO
ydJacTka MNpojéra CIUpaJIeBHIHON TpaekTopuu 3eMiid B lalakTuke, I SHEpPreThka 3aBUCHT OT COCTOSIHUS
rajlaKTHYECKUX CpeJ] B KAKIOM ydacTKe MpoJéra.

BMukpob — marepuanuzauus B Buje MUKpoTena 4actor CONHIA B 4aCTOTE 3eMIIH.



HMPUHIUIINAIBHO HOBOT'O THIIA — PACIIPOCTPaHSIOLIEICA MCHOBEHHO U OKA3BIBAIOLIEH 60ccmanasnueaioujee
BO3JICHCTBHE KaK HAa METAJUIB, TaK M Ha OMOJIOTMYECKHE CTPYKTYpHl. [l He€ HET HM MPOCTPAaHCTBEHHBIX
pacCTOsHUI, H BpeMEHHBIX TPOMEXYTKOB [6, 7].
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