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AKOJOI'MYECKHUE ITPOBJEMBI YEJIOBEKA U BCEJEHHOM
C MO3ULNH MMOJIEBON ®U3UKHN

BBenenue. B cyliecTBylOIIEH 3KOJIOTMYECKON JIMTEPAType MaTepHal IOHACTCS C IO3HULMN
amomuszma ¥ METOJIOJIOTUU «Ovlmue onpedeisiem CO3HAHUe», a BHUMaHHEe B OCHOBHOM HAIlpPaBJIEHHO Ha
B3aMMOOTHOILIEHHS OTAEJIBHBIX YEJIOBEUECKUX KOJUIEKTUBOB C OKPYKAIOLIEH MX IMPUPOJHOU Cpelor U €€
sarpsisHeHnio. Crola BXOJUT W MOHHTOPHMHI 3arpsi3HeHust atMocepHoro Bosmyxa [1 Apremuyk], u
3aCOPEHHOCTh OJIMYKHET0 KOCMOCA IUIAHEThI TEXHOTCHHBIM <«MycopoM» [2 dposioB], yeM 3aHUMAIOTCS
HETOCPEICTBEHHO aBTOPbI CTaThu. To, 4TO cpena BceneHHOW MMeeT BOJHOBOM XapakTep, 4To €€
BEILIECTBEHHAsI (ATOMAapHO-MOJIEKYIISIPHAs) 4acTh cocTaBisieT Juib 4% ot e€ o0beMa, a octainbHbie 96% -
3TO MOJEBasi COCTABIISIOIIAS cpelbl Mupa, co3aaroniasi BEIIECTBO, — B 9KOJOTHYECKOU JTUTEPATYPE MOUYTH
HE OTpaXKeHo, 3a uckiaroueHueM paboTel [3 Byraés, 2010]. CoOTBETCTBCHHO, HE OTPaXKECHO KakK B
YCIOBUSX HAJBUTAIOIIErOCs TI00aNbHOIO SKOJOTHYECKOTO KPHU3WCA BBIKHUTH OObIYHOMY Yelo8eKy, Kak
HaJlaUTh KOHTAaKT C pacmyuwjei 1ianerod [4 BamHOB], ¢ pacTymieil reoJornyeckoil aKkTHBHOCTBIO,
KOTOpasi Y4eTKO KOPPEIHPYETCs C CONUAILHON aKTUBHOCTHIO [5 MenopoB], 4ToObI HE MOMACTh B 30HBI C
MOBBIIIICHHOW OMACHOCTBIO B ATOT mepuoj Oyaymmx [lepemeH, cCpaBHHUMBIX C BpeMeHaMu bonbiioro
[Totoma u rubemu Atnantuasl. Yto BuauT YemoBek 3emnu cerogus? CTpeMHUTENbHBbIE H3MEHEHHS,
NepeMeHbl B COLMAIBHON JKU3HU, YCUJICHUE T€0JOTMYECKON aKTUBHOCTH Ha IUIAHETE, €My TBEPASAT O
HACTYMAIOLIEM IKOJIOTUYECKOM KpH3uce... ['1e BbIX0J], Kak CracTUCh, MOKHO JIM 3TOT0 U30eXaTh, oUueMy
3TO TPOUCXOAMT... BBIXOA OAMH — MOBBICUTH CBOIO 3KOJOTMYECKYI0 TPaMOTHOCTb, YCHUJIIUTH CBOM
SHEPreTUYECKUH TOTEHIMAA M PACKPBITh INHPE CBOM JHepreTuueckuii (MOJIEBOM) Kapkac Juis
B3aMMOJICHCTBHS C TIOJIEBBIM KapkacoM TutaHeTsl U Beenennoit. 1160 UenoBek — KOCMUYECKOE CYIIECTBO,
OH — YacTh CYIIECTBYIOIIETO BOJIHOBOro Mupa. M Kak ero 4acte OH MOXKET U owyujams, CIUBasICh C HUM
KaK IOJIEBOE CYIIECTBO, U omoobpaxcams 3TOT Mup, co3qaBaTh €ro CUMBOJIBHO-3HAKOBBIE MEHTAIBHBIE
MPOEKIINU, MOJIENH, KOTOPbIE, 10 OONBIIOMY CUETY, ABISIOTCA THIIOTE3aMu, MeTadopamu, H0O «kapTa He
ectb Tepputopusi». Hy, a uto 00 3TOM roBoput akagemuueckas Hayka?...

A Hayxka B nune ¢U3HKOB pa3BOAUT PYKaMU W TOBOPHUT. «ubl — HAOI00amenu, uccieoosamenu
NOSABUNUCH MOTILKO 6 peduatiwel «Haubonee yoaunou» (011 Hauezo Cywecmeo8anusl) U3 maxKux
scenennvix» [6 Ilapos, c. 190].Benp U3 rocrnoacTByromeH Ha ceroans Kouuenmnuu «bomipmoro B3peisa»
HEU30€)KHO  BBITEKACT CIYYAUHOCMb XKWU3HU Ha 3emiie, CIIy9alHOCTh TOSIBIICHUS CaMUX TUIAHET,
CIIy4allHOCTb BO3HMKHOBEHHS CIIOKHBIX CTPYKTYp, CIYyYalHOCTh CYIIECTBOBaHMUS Ja)Xe Hauleil
mpexmeproti Beenennoii! 1160 B3phIB HE CO3MaeT mpexmepHo2o MPOCTPAHCTBA, XaPAKTEPHOTO ISl Haulell
BcenenHolt u coznarormero yciuoBus Ui KU3HH B Hell. [IpobreMa TpexMepHOCTH MPOCTPaHCTBA HaIlei
Bcenennoit — 3aramka ans Qusuku u mo cedl AeHb. C Mmo3WIMKA MaTeMaTHYECKUX TOJOKEHUIN
aKajgeMuueckor (pU3MKM AOJHKHA OBITh PAGHOB8EPOAMHOCMb CYIIECTBOBAHUS BCEIIEHHBIX C MHOMCECMEOM
NPOCTPAaHCTBEHHBIX M3MepeHuid. I To, 4TO MBI JKMBEM MMEHHO B TpexMepHoW BceneHHO# (1 MMEHHO TO,
9TO TPEXMEPHOCTh AT BO3MOXHOCTh JUIS JKU3HHU) CUUTACTCsS HEBEpOsTHOW ymadei. CoBpeMeHHas
¢uzrKa W KOCMOJIOTHS, TOKOSIIMECS Ha TEOPHH OTHOCUTEIBHOCTH OWHINTEHHA, HE 3aHUMAaeTcs
TOMOJIOTHEHN (CTPYKTYpO#) peadbHOCTH — Bcenennoi u ee wacteit: «dero Hemb3st 0XHIATh OT OOIIEH
TEOPUH OTHOCUTEIBHOCTH, 3TO OIUCAHUS TOIMOJIOTMH YETBHIPEXMEPHOTO MHUpPA, €r0 TeOMETPUYECKOTO
CTPOEHHUSI KaK IICJIOT0» — 3asBJIAIOT BEAYyIIHE KOCMOJOTH [/ ApxaHreiabckasi, ¢. 171]. 3auem Torma
HY)KHa 3Ta Maremaruuyeckas urpymka? Uto oHa ma€r mpaktmuecku yenoBeky? Kak crienctBue, HET U
Teopuu (hopMHpOBaHUS TUIAHET U 3Be3] Kak ennHoi cucteMbl. Ho T.k. YeioBek 00UTaeT HA MJIaHeTe, TO
HANpPAaBJEHHOCTh PAa3BUTHUS IUIAHeTbI OydeT omnpeaeasiTb M HANPABJIEHHOCTb Pa3BUTHA
yeJIOBeYecTBa, IJTANbl 3TOr0 Pa3BUTHA. IJTO BAXKHO B CBeTe COBPEMEHHOI0 IJI00AJbHOIO
IKOJOTHYECKOr0 KPpH3uca. JTO BAXKHO U ISl KXKAOTO OTACIHHOTO YeloBeKa, U0O TONBKO 3HAHHE JIAeT
€My BO3MOYKHOCTb KaK YIPABIIATH CYIIECTBYIOIIEH PEATbHOCTBIO, MAK W BBICTPAUBATh HOBYIO PEATbHOCTh
II0J1 CBOIO IIEJIb.

Crienyer KOHCTaTUPOBATh, YTO BBIKUBAHUIO YEJIOBEKA HA IVIaHETEe MellaeT HeCOBEePILICHCTBO
COBpPEeMEHHOI HayKH (METOI0JIOTHYECKOE U TeopeTHueckoe). B uém oHo 3akiouaercs?

. MeToa0/I0THYecKUil NMPUHUMIT HAYKH <dI0JBEprail BCE COMHEHMIO» MOJICO3HATEIbHO
HalleJIMBAaeT YYEHOr0 Ha ompuyaxue HOBOTO, IPUBHECEHHOrO pyruM ucciegonareneM. [loaromy Hosoe
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NPUXOJUTCS 6HeOpsmb, C YCUIINEM BTaJKHWBAaTh B CONPOTHUBIISIOUIYIOCS CPEAY YUEHBIX. DTOT MPUHIUI
clieflyeT 3aMEHUTh Ha Oonee ruOkuili: «B Mupe ecTb BCé M MOTOMY BO3MOKHO Bcé». Ero moxHo
JIOTIOJTHUTh TTPUHIIUIIOM <«JIOBEPSH, HO MPOBEPsii». BTOpoit MEeTOA0IOrHYECKU MPUHIUII, OCTABIIMNUCS OT
«BOMHCTBYIOIIETO MaTepHajan3Ma», — <ObITHE OIpeleNseT CO3HAHHE» CIEAYeT JOMOJHUTh <HO
M3MEHEHHOE CO3HaHUE CO3/1a€T HOBOE OBITHE». DTOT HOBBIN MPHUHIIMII TOUYHEE OTPa)KaeT HAIlly PEalIbHOCTD,
TaK KaK yYUTHIBACT MPSIMOI 1 0OpaTHBINA XapaKTep CBS3EH.

. TeopeTnueckue MoJi0KeHHs TOCIOJICTBYIOIIETO TEUEHUS B HAyKE B €r0 OCHOBaHUAX Ha 60-
70% HeBepHBI: MO0 CIICACTBUS MPHUHATHI 32 MPUUYUHBI, JTMOO HEBEPHBI MHTEPIPETAIIMN IMITUPHUCCKUX
dakToB. ITO Kacaercs KOHIENUH «bonbmoro B3peiBa», popMUpOBaHUS IJIAHET U3 20106020 BEUIECTBA U
NMPU3HAHUS WX MepmebiMu CUcTeMamMu W ciydaiiHocTH JKusHu Bo Bceenennoid, oTpumanus 3¢upa
(mepBuuHOW cpeabpl Mwupa), NPHUNKCHIBAHHA pa3dymMa TOJIBKO YEIOBEKY, a He BceMy Mwupo3aaHuio,
HEMOHMMAaHUE Pa3HUIBl MEXAY «CHCTEMON» U <«MHOXECTBOM» U T.A. U T.1. CoBpeMeHHas (¢u3uka
sBisietcs: «KoponeBCTBOM KpUBBIX 3epkaii». OHa HOCUT oOmucaTelabHbIM Xapaktep. I[Ipu3Hanus cammx
(HU3UKOB 110 3TOMY ITOBOYy MOYKHO IIPOYUTATh B UX paborax [8-14].

MOXHO KOHCTAaTUpOBaTh, YTO B COBPEMEHHOM akaJeMHUYecKOW (u3MKe He yTBepAMach HIes
CaMOOpraHu3allid U CTPYKTYPUPOBAHHOCTH (DHU3MUECKOM TMOJIEBOM Cpeapl, uaess pa3BUTUS, U HET
MOHMMAaHUs, Kak TBOpUTCcs Mup. be3 uaen pa3BUTHS, CHCTEMHOCTH M CTPYKTYpbI Jto0as Hayka
ABIISIETCS. CKOMMILEM IMIIUPUUYECKUX (PAKTOB, KOTOpbIE OHAa HE yMeeT OObSICHUTH. PU3MKH, KaK JIETU B
MECOYHMIIE, KOMAIOTCSI B YACTHOCTSX, B YaCTUIAX, HE MOAHUMASCh J10 TVIABHBIX 3aKOHOMEPHOCTEH, 110
busmdeckoit cytu TBOopeHHss Mupa. Kak mnumer omuH ¢usuk npyromy ¢usuky.: «Bbl OKazalHCh
HECOCTOSITENIbHBI B TJIABHOM, HMES OTPOMHOE KOJHMYECTBO (DaKTOB, HAKOIUICHHBIX 32 CTOJIETHE
9KCIIEPUMEHTOB, MMEsI MOIIHYIO SKCIIEPUMEHTaJIbHYI0 0a3y, BIUIOTh 10 KoJulaiaepoB, Bbl He Mmokere
MPEICTAaBUTh OOIIYI0 KApTUHY MHUPO3JAAHUS U CaMble BHIYYpHBIC MAaTEMATHYECKHE OJCKIBI HE CIIOCOOHBI
CKpBITh Barieit Harotel. Y COBpeMEeHHOM (U3MKKM HET HOBOM MapaJurMbl (OCHOBHONH MHUPOBO33PEHUYCCKOM
KOHIICTIIIUM) C CUCTEMOI Havaj (3aKOHOB) M ypaBHEHHI, HEOOXOJMMBIX U JOCTATOYHBIX JIJISI OOBICHCHHUS
BCEX CBOMCTB (u3nueckoii peambHocTH» [15 KoHcTaHTHHOB].

W s>nemeHTapHas JIOTUKA, ¥ SMIUPUUYECKUN ONMBIT YernoBeka TOBOPUT €My, UTO Jito0asi MpUpOIHAs
cucreMa — oT BceeneHnHo# 10 OM0IOrudecKkoi, (UI0IOrHIeCKON HUiTH TMTOJIMTHYECKOM CUCTEMBI — PacTET OT
CBOEro 3apojbilia (TeHEPUPYIOLIETo IIEHTPA, COKp. 2eyeHa) 0 CBOEr0 MaKCHMAaIbHOrO pasmepa. Kak
Joka3bIBaeT TOpOCsH, IUisi OMOJOTUYECKUX CHUCTEM 3aKOH pocTa SBJseTcsl (PyHIaMEHTAJbHBIM 3aKOHOM
[16 Topocsan]. T.e., cHauana «bombiioii Poct» Beenennoit, a yx morom «bombinoit B3peiB», HO He
Haobopor!

Ho xoHmenmus «pacTyIiero opraHu3Ma», Win «pacTylleid CUCTEMbI» KaK OCHOBaHHWE IJIs JHO00U
HAyYHOW IUCHMIUIMHBI, C TpyaoM BXoauT B Hayky kak BceoOmias mapagurma. XoTs Ha CJIOBaX OHa
npu3HaéT, yto Mup eaud. Ho Benp oTcroja JOTMYECKH BBITEKAET, 4TO Mup, B 4yacTHOCTH BceneHHas,
TBOPHUTCS €IUHBIM YHHUBepcaJbHbIM AJroputvom Paseutus (YAP). [IpaBna, 6OnbIIMHCTBO (DHU3HKOB
HE JpYXaT C JIOTUKOH, KaK 3TO CIEAyeT U3 YTBEPKACHHUI M3BECTHOTO JIoTuka—puinocodpa A.A. 3MHOBbEBA
[17-18 3unoBbEB].

2. UToOBl OTBETUTH HA TIOCTABJICHHBIE BO «BBeIeHHE» BOMPOCHI, MEpeiieM K TeopeTHYecKoil
YacTH HAlIell CTAThbU M 000CHYeM KOHUENIHUI0 PACTYIEeH CHCTeMbl KaK pacTyliero opranusma. /[is
JTOr'0 BBEIEM Psifi AaKCUOM:

- cymectBoBanue Cpenbl Mupa;

- pasHOopoHOCTH 3Toi Cpeapl B mr00oi Touke/o0mactu Mupa,;

- u3MeHeHust coicT/coctostHust Cpeibl B CHITY €€ pa3HOPOHOCTH;

- IMCKPETHO-KOHTHHYaIbHOM cBsi3HOCTH Cperpl Mupa (e€ eInHCTBO).

3amaguMcsi BOIIPOCOM: KaK MPOUCXOAST M3MeHeHUA? OTBeT: OHM Obl MPOUCXOIWIM CIyYaiHo,
Xa0THYHO — €CM OBl He OBLJIO BO3ACHUCTBUS M3 BHEIIHEH Cpelbl U CBSI3U C COCETHMMM Toukamu. Ho Tak
kak Cpema enmHa W TOUYKM/OOJIACTH B3aMMOCBSI3aHBI, TO JIIOObIC M3MEHEHHS HWIYT HANpPaBJIeHHO!
Chopmynupyem 3axkon MH3MeHeHMil: uzmenenHue npomekaem oOm UCXOOHO20 COCMOAHUA 00
HPOMUBONOIONCHO20, U O0OPAMHO, CO COBUZOM 6 NAPAMEMPAX HA KAX}HCOOM Uiaze U3MEHEHUIl U 6
Kajxcoom aKme <umnyibca-omiauka». VIMEHHO «coguz» 3a1a€T HOBU3HY, IOBOPOT, BpallleHUE, POXKIAET
08YXCNUpANe8UOHOCMb  PA3BUTHSL U B0JIHOGOU  XapakKTep UW3MeHeHud. B ayampHOW  mape
MPOTUBOIIOJIOKHOCTEH BOJIHBI M3MEHEHHMM Ka)KJI0M MPOTUBOIMOJIOAKHOCTH HIYT HABCTpEUy APYT JPYry,
poxnas npamylo U oopamuyto CBS3b U (HOPMUPYS CUCTEMY <UMITYJIbCa-OTKINKa». ' €OMETpUUECKH Ciel
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JIBIDKCHUSI U3MEHEHUI MMEeT BHJ] BOCBMEPKHU MM MeTiu MEOuyca, a rpaHuIlbl Mpoliecca 3a1aioT Ipejer,
KOHeuHocmb Tiporiecca, GopmupyoT yuka (puc. 1). B menom, Takoe MOHMMaHHUE IMKJIA MPHUCYIIE U
npyrum aBropam [19 CoxkoJioB].
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Puc. 1. Monens nyanbHO-HANpaBICHHOTO U3MEHEHHS COCTOSTHUSI/CBOWCTB Cpelib
(reomeTpuueckoe oTpaskeHue 3akoHna M3ameHeHuit).

B wMarematuke u3BECTHO, 4TO JiI00O€ HaMpaBiIeHHOE HW3MEHEHHWE HUMeEeT CBOW Tmpenen —
POTHBOIOJIOXKHOE COCTOsTHHE/CBOMCTBO. Eciu 310 ObLT nopsiook, TO OH paHO WM TO3THO HEH30EKHO
BHOBb TlepelzieT B cocTosiHue xaoca. VI HaobopoT. CTpyKTypa Takoro HalpaBIIEHHOTO H3MEHEHUS,
MMEIOIIIETO TPeebl, MaTeMaTHYECKH OMUCHIBACTCS T'MIEPOOJINYEeCKOil 3aBHCHMOCTBIO. X*Y=const,
rAe. X — U3MEHEHUE UCXOJHOIO0 CBOWCTBA B CBOK IPOTHUBOINOJOXKHOCTh, ) — HW3MEHEHHUE
MIPOTHUBOIIOJIOKHOIO CBOMCTBA B MCXOJHOE. 3aKOH CMEHBI IIMKIIOB — 3TO 3aKOH MAasTHHKA, 3TO BEYHAs
nynascanusi coctosHuil Cpenpl. To, UTO ynopsadouennoe, IMKIMYECKOE CYIIECTBOBAHUE CO BpPEMEHEM
HEN30€)KHO pa3BaIMBAETCs, IMEPEXOJAUT BHOBb B COCTOSIHHE Xaoca OBUIO JI0Ka3aHo pabortoit M.
OeiireHOayma, BbIMOJHEHHOW B KoHIe 1970X TOMOB mpu aHaIu3e MOJACIH <XHIMHUK-KepTBa». OH
MOCTPOMJI MAaTEMATUYECKYIO0 TEOPHUIO CIIEHApUs MEPEX0/ia OT PETyISIPHOTO MEPUOJIUYECKOTO MOBEICHUS K
xaocy. Touka mepexoma Oblia Ha3zBaHa Toukoi Deiirenbayma. «DelireHOayM TOKa3all, 4TO JWHAMHUKA
nepexo/ia K Xaocy OJDKHA OBITh OJMHAKOBOW ISl BCEX CHCTEM, B KOTOPBIX MYTh K XaoCy JICKHUT 4epes3
0ECKOHEUHYIO TIOCIIEI0BATEILHOCTD OnbypKaruii yasoenus nepuoaa» [20 bak c. 89]. KiroueBoe ciioBo
31eCh — «yABOeHHs». IMeHHO Hainuue TUNepOOIMUECKO 3aBUCUMOCTH B OCHOBAaHUU YIOPSIIOYCHHOTO
U3MEHEHHUS OOBSICHSET €€ HaXOXKIEHUE B 170001 OOJACTH 4YEJIOBEUYECKOW U NMPUPOTHOU N1EATEIbHOCTH:
3akoH ['yrenOepra-Puxtepa s 3emuerpscenuii, 3akoH llunda B nuHrBucruke, 3akoH Ilapero B
9KOHOMHKE ¥ T.J1. MICIONB3ysh TEPMHHOIIOTHIO TEOPHH CaMOOpraHn30BaHHON kputuuHoctd Ilep baka [20
Bak], cucrema HanpaBJICHHOTO U3MEHCHHUS, T.€. PACTYIIAs MOJMBUXPEBAs CHCTEMA «WMITYJIbCa-OTKINKA,
€CTh «Ky4a [1eCKa», Ha KOTOPYIO CHIIIATCS U CHIIATCA KBIHBI U 1yasibl u3MeHeHu Cpenpl.

B cuny Ttoro, uro cpena IIC pa3HopoaHa, Bcerja MMeeTcs CABMI B MapaMmeTpax, IPUBOISIIMMA
HEU30€XKHO K KpyuYeHuro W epaujenuio cieia JBWKEHHUS W, CIEJ0BaTENIbHO, TOMOJOTHS HANpasieHHOo20
U3MEHEHUs OyJeT UMEeTh BUJ HE Kpyra, a BUJ JBYXCIHPAICBHIHON MEPEKPYICHHOW KPUBOH, T.H. JIEHTHI
Méonyca [21 Byraés, 2011]. 1 motomy mro0ast BcesieHHas (IIOJMBUXPh MaKCUMalIbHOTO pa3mepa B Cpeje
Mupa) u e€ wactu Bcerna Oynyt Bpamatbes! W Bce e€ mons OynyT uMeTh TOpCHOHHBIH Xapaktep! U He
HY>KHO BBIMYUYMBATh BpallleHHe Kak (pyHaameHTanbHbIA (akT BeeneHHOU uepe3 mamemamuky, KaKk 3TO
nenaer M. Iunos [22 IllumoB]. 3akon Bpamienus, 3akoH Pocta u T.n. BBITCKAIOT M3 3aKoHA
N3menenuii Cpeast Mupa.

Uro Mup u3MEeHYUB, MBICTUTENSAM H3BeCTHO AaBHO. K atromy nmpumén yxe ['epakmut Jdecckuii B
6-M Beke 510 H.3.. «Bce Teuer, Bce u3MeHsieTcsi», «Henb3st BOWTH JIBaXKIAbl B OAHY M TY Ke peKy»,
«ITOT MHP (KOCMOC) OJIMH H TOT K€ ISl BCeX, He ObLT CO3/1aH HUKeM W3 00TroB, H HHM KeM W3 JIIOJIei,
OH Bceraa ObLI, ecTh M OyJAeT BEYHO )KMBbIM OTHEM, MEPHO BCIIBIXMBAKOIIMM U MEPHO Yracalwumum»,
Ho uetko copmynupoBarh 3aKOH W3MEHEHHUH, aTh €ro MOJENb U CAENaTh BBIBOABI U3 HETO YIAIOCh
TOJIbKO HaM. B 3TOM Hay4yHast HOBU3Ha.

Konkperuszanus 3akoHa U3MEHEHUI 1MOJIEBOM cpenbl BeelleHHOW BBICTYIAET KaK YHUBEPCANbHbLI
anzopumm pazeumus — YAP BcenenHod, QopMupymommii cucTeMy KakK TaKOBYIO — KakK ITHKJ
B3auMOJIeHCTBHs MpoTuBomonokHocTel [23 Byraés, 2017]. U mposiBiiseTcss B J1t0OOM OOBEKTE, UYTO
HaIlSIIHO BUJIHO Ha mpuMepax Oumosiormueckux oObekToB. M kak YAP Cpeaslt Mupa — oT cOCTOSHHS
CIIOKOWHOrO oOkeaHa (HupBaHbl, KBaHTOBOW PeambHOCTH) 10 MOMUBHXPs/A0I0OKa BCENCHHOH C e
IUIAHETHO-3BE3JHON «KOKUIIEH».

Ponp TBOpeHus BeeneHHON MOYKHO NPUIIKACATh HE KAKOMY-TO bory penuruii, a 3aKkOHy U3MEHEHUU
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KAK VHUBEPCANbHOMY ANCOPUMMY pa3eumus, NEACTBUTEIIBHO KOCMHUYECKON IporpaMMme BO3JEHCTBHS Ha
TH00BIE AIEMEHTHI KOCMOCa, BKJIIOYAsl YeI0BeKa. ATOPUTM B3aUMOJACUCTBUS MEXKAY DJIIEMEHTAMHU YacTHOM
CHUCTEMBI BCErJia COMpPsDKEH C aJrOpuTMOM OoJjiee OOINe CHCTeMbl, a B KOHEYHOM ciiyyae — ¢ YAP
BcenenHoit B Cuiy TOJIEBOrO XapakTepa ajJrOPUTMOB. OMIIMPUYECKUM MOATBEPKIECHUEM 3TOTO
YTBEPKACHUS B80IHOB0U 2eHemuKy CIY>)KUT (aKT pa3BOpayMBaHUs BCETO OpraHM3Ma YesloBeKa U3 OJHOMN
€IMHCTBEHHOM KIIeTKH/3UroThl. JJo0aBuM, uTo yxe u3 3akoHa MI3MeHEHUI BBITEKAIOT U3BECTHBIC (PaKTOPHI
9BOJIIOIIUM CHCTEM BOOOIIE W OHOJOTHYECKUX B YacTHOCTH: 1) Haawuue n3MeHeHuin (MyTaruii); 2) obrmas
HAINpaBJICHHOCTh ITUX M3MEHeHH/MyTanuii; 3) oTOOp KOHKPETHBIX W3MEHEHHH B COOTBETCTBUHU C ITOM
oOmell HampaBJICHHOCTHI0. HamoMHUM, 4TO HampaBJICHHOCTh U3MEHEHHN WMEET NIBYSIWHBIN, AyaabHBIH,
MOJISIPHBIN XapakTep: «OT MCXOAHOTO COCTOSIHUSI K MPOTHUBOMOJIOKHOMY» M «OT MPOTHUBOIOJIONKHOTO K
KBa3UCXOJHOMY». VimeeMm 1Be cCTpesibl HampaBlI€HHOCTH OJHOBPEMEHHO, MO0 KaXIoe MOcIeaylolee
M3MEHEHUE K TOMY € BBICTYNAE€T KaK MPOTHUBOIOJIOKHOCTh OTHOCUTENIBHO mpenbaymiero. Kak
«oTpulaHue oTpuanus». [loaTomy «rydiiee —Bpar XOpomero».

Cpenma Mwupa HaxOAWTCS B TOCTOSHHOM H3MEHEHHHM CBOUX CBOMCTB/COCTOsHHUII. EE MOXHO
ob6o3Bath KsanroBoii Peampnocteio (KP). Ona BocmpuHHMacTcs Kak KOJBIXaHHE, IE€peHBaHME,
Kosie0aHue CBETa M ThMBbI, BUOpAIMK, BOJTHBI Pa3HOW JUIMHBI, YACTOTHI, aMIUTUTYABI, (a3bl, OeTryIe uiu
KpYTSIIHECsS Ha MECTE, KaK BOJYOK, M UX nomoku. Kakoil reomeTpudecko GuUrypoil MOXHO OTOOpa3UTh
CTPYKTYpPY XaOTHYECKOrO MpocTpaHCTBa-BpeMeHn KP? B HEM HeET mepuonnyecKuX, MOBTOPSIOIIUXCS
CTPYKTYP, XapaKTepHBIX JJIsl HAPABICHHOTO M3MeHeHHs. CUMTANIOCh, YTO HET TAKMX Y30POB/TUTUTOK, W3
KOTOPBIX CTPOMJIMCH OBl TOJILKO Hemepuoaudeckue Mo3aumku. OmHako MatemMatnk U Qu3uk Pomxep
IMenpoys [24 Ilenpoy3] myrem mepebopa BCEé ke MOA00paT TaKOW y30p, KOTOPBIN 3aMOIHSIT IIOCKOCTh
¢urypoit onHol popMbI 6€3 3a30pOB U IEPEKPBIBAHUA. DTO T.H. y3op/naumka [lenpoysa (puc. 2), B OCHOBE
KOTOPOH JEKHUT poMO ¢ yriamu 36°u 144° moCTpOSHHBIN HA TPUHIIMIIE <30JIOTOTO TPEYTrOJIbHUKA.

Puc. 2. CtpoeHne neHTaroHalIbHbIX KBa3UKPHUCTAIIIOB OTBEYAET OOBEMHBIM (TPEXMEPHBIM) y30paM
[Tenpoysa.

Bce Takume 3amolneHus HEMEPUOTUYHBI U JIOKAJIBHO HU30MOPQHBI APYyr APYyry (To ecTh jroboi
KOHEYHBI (hparMeHT ofHoi Mo3aumku [leHpoy3a BcTpewaercs B 1000 npyroii). [lomyuunBiiiecs y30pbl
UMEIOT KBa3UKPHUCTAJUIMYECKYIO (OpMY, KOTOpasi UMEET OCEBYIO cuMMempuio 520 nopaoka. CTpyKkTypa
MO3auKH CBs3aHa C MOCJIeN0BaTeNbHOCThI0 DrOOHAUYH, CO3JaIO0MIeH 30J0TOUHCIIeHHbIe ceueHus. [1o3xe
yuénple — JI. Illextman, U. bnex, 1. I'patnac u [Ix. Kan — caenaim CEHCAalUOHHOE OTKPBITHE,
00HapyXHUB 0COOYI0 CTPYKTYPY OBICTPO OXJITAKAEHHOTO CIIJIaBa MapraHila U aTfOMUHE. PaHee cuuTanocs,
YTO KPHUCTAUIBI WMEIOT OCEBYIO CHMMETpHI0 Juilb 1-ro, 210, 3710, 410 u 6-ro mopsaka. MuabiMu
CJIOBaMH, KPUCTAJUIbl, UMEIOIIUE OCEBYI0O CUMMETPHUIO S-TO MOPs/IKA, HAXOIATCS B COCTOSIHUU TIABHOTO
nepexo/ia Mex,1y aMop(QHBIMU TEJIaMU U TIEPUOANYECKUMU KPUCTAIIAMH.

B tpé€xmepHOM/00BEMHOM TPOCTPAHCTBE MCIIOIB3YIOTCS HKOCAAPhI, KOTOPHIMU OCYIIECTBIISICTCS
IUIOTHOE 3alloJIHEHHE TPeXMEepHOro mpoctpaHcTBa. Ho, kak u3BecTHO, BCE OMOIOrMYEcKOe >KUBOE Ha
3emie, 1a U cama 3eMiisl, UMEET CUMMETPHIO TISTOrO MOPSAIKA, YTO MOApa3yMeBaeT TECHYIO cBA3b ¢ KP.

Kaxnas Touka cpeibl BBICTYHAeT Kak ecenepupyiowuii yenmp (remeH) KoieOaHH cO CBOUM
put™MoM. Putm, Menoaus kosjeOaHM OJHM3b JIeXKAIIUX TOYEK PE3OHAHCHO COHACMpauéaromcs ApYyT Ha
apyra [25 Crporan] , o0beIMHSIOTCS, KIACTEPU3YIOTCS B €AMHOE KPYITHOE IIeJ0€e, Pa3HOro maciirada,
o0pa3yst SAPO BOKPYT IEHTPAIBHOTO rerieHa. Kakaplid rerieH mochllaeT CBOM uMNIyibe Konebanuii. Ho u k
KaKJIOMY TelIeHY OT COCEIHUX Tel€HOB MJIET aHAJIOTMYHBIM UMMYJIbC, KOTOPBIM BOCIPUHUMAETCS Kak
OMKIUK Ha €ro HUMITylbc. BO3HHMKAaeT COBOCHHAs, KOPBONIOIMOHHAS, Tolorpaduyeckas cucTeMa
«HUMITYJIbCA-0TKJIMKA». JTO HAIIOMUHAET KPUKH IMETYXOB B Celie! KaKIbld MeTyX BOCIPUHUMAET KPUK
JIPYToOro TMeTyxa Kak BBI30B, OTKJIMK Ha ero Kpuk. CHcTeMa <«@WMITYyJIbC-OTKJIMK>» HaloMHHAeT (heHOMEeH
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«Bo3BparoB» depmu-Ilacra-Ynama (PITY) B ¢usuke, korga ymap Mo IEMOYKE CBS3aHHBIX IIAPHKOB
nepesacTcs KOHEYHOMY IIapUKY, a 3aTeM BO3BpAIACTCS K Had4adbHOMY. 3aTeM KoJieOaHUsS TTOBTOPSIFOTCS
BHOBb U BHOBb, IOKa HE pPAaCcCEeeTCsl Ha4yadbHBI HMIylIbc (ecau HeT mnoAamutku). [lo cytm nena
yHuBepcanbHblil npuHimn OIIY - eciu uexasa cucmema npugsedena 6 cocmosamue 6030yrHcOeHUs, MO
9Hepaus 8030yHcOeHUs, NPOUOsl CIONCHBIU NYMb NO 6celi cucmeme, 00A3amMeNbHO GEPHEMC 8 MOUKY
HA4anibHo20 8030yiHcOeHUs, — €CTh IPOsIBIICHHE (eHOMEHA UKIMIHOCTH MatepuanbHoii PeansHocTtu. 910
TaK Ha3bIBaEMbI 3¢hexm 6038pama sHepauu 6030yHcoeHus TPUBOAUT K TOMY, UYTO BBIHYXJICHHOE
U3JIYYCHHUE CTPOrO KOTEpEHTHO (POJACTBEHHOE, COXpaHsAeT mnamsTh (a3bl HAYaIbHOTO PAa3BUTHS) C
BBIHY/IAIOIUM U3ITy4YE€HUEM, YTO MIPUBOJIUT K YOGOEHUIO NCXOTHOTO UMITYJIbCA BO30YXKICHHUS.

Jlns mepexola W3 OJHOTO COCTOSIHUSL B IPOTHUBOIOJOXKHOE, YTO XapaKTepu3yeT 3aMKHYTO-
IUKJIMYHBIN POIECC, TOCTATOYHO 6 CKauKoB (B CHITY BOJTHOBOTO OOBEMHOTO XapaKkTepa JABUKCHUS), a JUIs
BCEro cABOCHHOro mukina — 12. Ho kBaHTBI HampaBICHHOTO M3MEHEHHS HEPABHOBECHBI NIPYT APYTY —
KOKIBIA MOCIHEAYIOUINII KBAaHT HANpPaBJIEHHOTO W3MEHEHMsI paBEH YIBOCHHOMY KBAaHTY MpPEAbIAYIIETO
COCTOSTHUS, UTO 33/1aET TEOMETPHUUIECKYIO MPOTPECCHIO M SKCIIOHEHITMABHBIN XapaKTep TOMY U3MEHEHHIO.
T.e. mpolecc mepexoauT B J1asuHO0OpasHoe COCTOSTHUE CBOEro pocra. B 3ToM pasrajika rocmnojicTsa
OKCMOHECHIIMATBHBIX U CTENEHHBIX (YHKIUI B (QHU3UKE, KOTOPhIE OHA HE MOXET OO0BSICHUTH. HamomHuM,
YTO TaKO€ YABOEHUE XapaKTepHO MNpu (POpMHPOBaAHMHM OHOJIOTHYECKOrO 3apojblllla M3 SHIEKICTKH
(3uroter). Ecth mpekpachas pabora Hartamuu CraiikoBoit [26 CraiikoBa], xoTopas Ha OOJBIIOM
MaTepuase Mmoka3aja aHaJOTHI0 MEXIy pa3BUTHEM MEPBOPOAHON KIIETKU YeJIOBEKa U Pa3BUTHUEM IKUBBIX
¢dopm BceneHHOM — raiakTHK, COJHEYHBIX CHCTeM U IiaHeT. COOTBETCTBEHHO, KaXKIbId CKayoK/3Tam
OyIeT XapaKTepu30BaThCS pPa3HOW YACTOTHOCTHIO HA KaXaoM drtane. HauyanbHbIi KBaHT M3MEHEHUS
NpHUpaBHAEM CIUHHUIIC M HA30BeM KBOHOM. Tornma uis MepBUYHOTO, npsimoeo, TONYIHKIa HEOOXOIUMO
1+2+4+8+16+32=6%BoHa. C y4eToM ompadicenHo2o TONyNHKIA U KBYHA HA TOYKY HHBEpCHH/TIEpexo/ia
o0miee 4YMCiIO KBIHOB cOCTaBUT. 63+1+63=127.HamoMHuM, 4TO YHCIO TEPEXOJ0B, MX IUHAMHKA U
byuknnonaabHas CyTh (0€3 OTpPaKCHHOIO MONyHHKIa) B MeTadopudeckoi (GopMe MPUMEHHUTEIBHO K
YeloBeKy yxke OblIa 3aMKCHpPOBAaHHA 3aJ0JT0 N0 Hamied 3pbl B 64X mMO3UIMAX KUTaWCKOW «KHUTH
[Mepemen» [27 Illyukwii]. AHAIOTHYHBIA MOPSIOK YIABOCHHH HCITOIB3YETCS B METO/AE MEHETHYECKOTO
npesa (reHoapena) ¢punocoduu Tpueaunoro cunreza (OTC) Eprennss AuToHOBHYA [28 AHTOHOBHY).

VIMeHHO NOJMBHUXPEBOW XapakTep ABWXKEHMs, Bo3HuKaromuid B Cpene, W co3laBaeMble UM
MIOJINBUXPEBBIE CTPYKTYPBI, ABISIOTCS Mamepueli, 1 €CTb OCHOBHOH ITOKA3aTEINb JCU6020 BO BCEICHHBIX. B
nepBoM NpuoImxkeHun, Ku3ns —I3mo nonusuxpesoe cocmosanue cyocmanyuu Cpeowt. B o0mem cryuae,
JKUBOW M pa3yMHOU siBIIsieTCs 6éca cyocranuust Cpenbl, 10O OHA HAXOJIUTCSA B TIOCTOSHHOM M3MEHEHUHU. A
M3MEHEHUE — OCHOBHOM mpu3HaK *u3HU. [Ipu 3TOM, OCHOBHBIMH 3JieMeHTamMu Cpenbl SIBISETCA K8AHM
UMeHeHull M 60JHA cnekmpa usmeHenuu. B (usuke pasnuyaroT 6ecyujue M cmosiuue BOJHBI (Oeryiast
BOJIHA, 3aMKHYyTas B KOJIBIIO, CO3JAIONIasl AJIEMCHTAPHYIO 4acTuily). [loaTomy jr000# MOMUBUXPH — 3TO
Bcernga CUMOMO3  Oecywux  CTPYKTYp, HUMEIOIUX Tosorpaduyeckuil  XapakTep  IPOSBICHUS
(PHEepromH(pOpMaIMOHHAS COCTABJISIONIAS CHUCTEMbI, 3ajaromias €€ XPOHOCTPYKTYPY), H CHOSYUX
CTPYKTYP, CO3JAIONINX BEIICCTBCHHBIA YPOBCHD OBITHSI CHCTEMBI (€€ «KOXKYPY» KaK y S0J0Ka HITH <OKEJIEe30
KOMITbIOTEpa») U e€ TOMoCTPYKTYpy. [lynbcaliuu B rerieHe 3a C4eT U3MCHEHHUI CBOWMCTB, CO3/1aBasi CIBUTH
KosneOaHuil mo (ase, poKIAIOT COJUTOHHOE BIIOKEHUE TOJMBUXPEH OJIWH B OJUH U CIYXKaT OCHOBOM
MHO20MepHOcmuU CUCTEMBbl. BomnHa, ompaowennas OT TEPBUYHON BOJIHBI, SIBISIETCS CO3HAHUEM DSTOU
NEpBUYHON BOJIHEL. JIF0060e omobpadsicenue opurnHana ssisiercst ero ocoznanuem (peduekcueii). Coznanme
MOJIMBUXPEBON CHCTEMBI — TOYEUHO-Uepapxudeckoe. Korma oObIIeHHOE CO3HAHKE YeJI0BEeKa MOTPYKAETCs
Ha HyJIeBo# ypoBeHb Cpebl (B cBoe SI-n3HavaabHOE), B COCTOSHUE HUPBaHbI WM KBaHTOBO# PeanbHOCTH,
OHO U3 JIOKAJIIbHO-TOUYEYHOTO MEPEXOAUT B PACTIPEIEICHHOE, pacTBOpeHHOe. OTianvaeTcsi B HUX U BpeMms,
T.K. OTJINYAETCS TUIT JBUKEHUS.

iMeHHO BOJIHOBOW XapakTep JII0OOH CHUCTEMBI MO3BOJSET €i BXOIUTh B pPe30HAHC C IPYrou
CUCTEMOH Ha JII00OM PacCTOSHUU U MoJydaTh MHpopMaiuio o Heil. OTcio[a BBITEKAET HOB0e NOHUMAHUE
Hoocgepvl kax sHepeounpopmayuonnot (noaegoil) cocmasisiroweli 1obou cucmemvl, 6y0b Mo amom,
niamema, uenogex, 2anaKkmukd, ecenenuas. VI oTcroga BBITEKAET 3KCIEPTHO-DHUOJIOTUYECKUM METON
KOJIMYECTBEHHOTO HMH(POPMAIIMOHHOTO JTUArHOCTHPOBaHUS Mmupa, KOTOPHIM MOXET OBIAJCTh JHOOOM
YEJOBEK.



2. MoaenupoBaHue MOJUBUXPEBOH CHCTEMbI «HMIYJbCA-OTKJIMKA». BcraeT Bompoc: Kak
MOJENUpPOBaTh €€ CTPYKTYPY cBszeit? M3 Tpex obumx (opmMaln3MoB, CYHIECTBYIOIIMX B MaTeMaTHKE,
BbIOMpaeM reoMeTpUUECKHil Kak Hanbojiee MOAXOMALININ ISl MOAETUPOBAHUS UMEHHO CTPYKTYpHI. Jlis
OTpPaKEHHsI TPOCTPAHCTBEHHO-BPEMEHHOTO Clle]a W3MEHEHWH, T.e. JAWHAMHUKH, CYLIECTBYET JICHTa
Mébuyca, Gpurypa KOTopoit 0ToOpakaeT U HeMPEPbIBHOE U3MEHEHUE CBOMCTB, M KOHEYHOCTH/3aMKHYTOCTh
LMKJIa U3MEHEHUH, U UX BpalaTeNbHbIN XapakTep. B miuocko-nmMHEMHOM BUAE 3TO NOKa3zaHO Ha puc. 1.c
Y4ETOM TIepexo/1a Oerymux BojaH B ctosure (mo3umuu Ne5 u Ne6).

CBopaunBaHue LUKJIA cO3/1aeT (UTYpy TOpa, a HAIOKEHHE, Meperudbl U B3aMOIPOHUKHOBEHUE
IIOTOKOB CO3/1aeT pazHoodpasHbie Gurypsl (puc. 3-5). B3auMonpoHHKHOBEHHE M BIOXKECHHUS JyasioB (pHC.
3-4) cnyar OCHOBOW Uil TIOCIEAYIOUIMX YCIOKHEHHBIX ITOJIMBUXPEBBIX CTPYKTYP M TIOJMBUXPEBOI
Cpenbl, co3/1aBasi HEBOOOPA3UMO CIIOKHYIO MOJHMBHUXPEBYIO CTPYKTYpY M3 BbicoKouacTOTHBIX (BUII) u
Hu3kouacToTHhiX (HYII) moTokoB, WMEHIIYIdD B OCHOBE TOp, a B mpemene - 1map. Kakum-to
npubimkenueM kK atomy ciay:katr NODUSeTpykTypsl, n3obperernbie apxutekropoMm J1.HO. Koznoseim [29
Ko3.10B], KOTOpBIE OH TpeIaraeT UCIoIb30BaTh B apXUTEeKType (puc. 4).

a)

Puc. 3. Tononornueckue npeodpa3oBaHust KOJIBIEBOH CTPYKTYPBI: d) KOJIBIO (TPHBHAIBHBIN y3€)
U3 yIIPYroro CTEPKHS; 6) IBOMHAS METIIA; 8) MPOCTEHINNI y3€]1 — TPUITHCTHUK

Puc. 4.Pan nukiIm4eckux y3j10B, 00pa30BaHHbBIX U3 TPHIIMCTHHUKA; YKCIIA COOTBETCTBYIOT
KOJIMYECTBY CKpEIlEeHH#T (a-€),co3maBas B UTOre ceth (i)

a)

Puc. 5. Tpumepsr NODUSetpykryp: a) NODUSempyxmypa, Moaenupyroinas moBepXHOCTh
IUTUNITHYCCKON KPUBU3HBI; 6) Ta K€ CTPYKTYpa, HO BRIBEPHYTAass HAM3HAHKY, MOJICIHPYET MOBEPXHOCTh
TUIEPOOTMIECKOM KPUBU3HBI; 8) MOJICNb TOPa KaK KOMOUWHAIMS (parMEeHTOB MOBEPXHOCTEH
ALIUNTHYECKON 1 runepoonudeckoit [29 Ko3ios]



YroObl y4YWTHIBATH HE TOJBKO CBS3M, HO UM JJIGMEHTBI CHUCTeMbl (Y37bl TEpPEeCeUYCHUs
CBSI3€#/IOTOKOB), IMHAMUKY CHCTEMbI CIICIYyEeT MOJICIUPOBATh 00BEMHBIMH MHOTOTpaHHUKaMu. B rpymme
MPAaBIWIBHBIX MHOTOTPAaHHUKOB, KaK HICATbHBIX (UTYp, CYIIECTBYIOT ABE B3aUMOOIOJHUTEIbHBIE
Gburypsl, oTpaxaromye TMHAMUKY 00beMHOTO0 TIpoliecca — OKTadap u kKyo. Oktasip oToOpakaeT B ujaeaie
3aMKHYTO-IIMKJINYHbIH nporiecc (3LUIT) ¢ ero 6-t0 Toukamu, Ky6 — OTKpbITO-IIMKINYHBIH miporiecc (OLIIT) ¢
ero 4-Msa y3noBeiMu Toukamu. [Ipumepom OILIIl mMokeTr cinykuTh cmMeHa BpeMmeH roja B CeBepHOM
NOJTYIIApUH 3eMJTH. BECHA-JIETO-0CEHb-3MMa-BECHA-IETO-OCEHb-31Ma. ..

CranmoHapHOE COCTOSIHME CHCTEMBbI B ATOW TpyIIe MOJEIUPYET BTOpas MOArpyMMa: TeTpa’ap-
uKocadIp-noaekadap. Terparap — 6a3oBas ¢urypa ukocadapa, a MOCISAHUA caM TpaHCHOPMUPYETCS B
nonekasap. M xoTs B MareMaTHKe CUYUTAeTcs, 4To UKocasap cocTout u3 20-Tu TeTpasApoB U Ha 3TOM BCE,
TO B PEaTbHOCTH 3TO HE COBCEM TakK. B peambHOCTH OBITHS MKOCAdIp, Kak (urypa, oTodOpaxkaromias
MOJIMBUXPEBOE CTPOCHHE IMKJIA TMPOTHUBOIMOIOKHOCTEH, COCTOUT U3 3-X CIOXHBIX (QUTYp: HBYX
IICHTATeTPadIPOB, CBS3aHHBIX OOIIEH BEPIIMHOW, U OJHOM JekareTpadapuueckoi npusmbl [30 Byraés].
bazoBoit Mojenbro, oTpaxaromeld (QyHKIIMOHAIBHOE COCTOSHHE CTPYKTYPHI TOJUBHUXPEBON CHCTEMBI
CAMITYJIbCA-OTKIIMKa» MOXKHO TPUHATH MeHTareTpa’ap (puc. 6) - urypy U3 msatd TETpa’poB ¢ OOIIUM
pedpoM B KauecTBE OCH BpAIICHHUS.

Puc. 6. CTpykTypHO-GyHKIITMOHATEHAS MOJIENb IMOJIUBUXPEBON CUCTEMBI

Bocnpunumas Cpeny Mupa kak pasHOpPOIHYIO, 3epHUCTYIO0 (00pa3 — rHraHTCKas MUCKa TaroCHOU
UKpBbI), TJIe KaX/Iasi TOYKa BBICTYIAET KaK T€HEPUPYIOUIHIA IIEHTP (COKp. eeyer), TO MPEACTaBIISAA KaKIYO
TOYKY KaKk MUKpocdepy, BOKpPYr HE€ MOKHO Pa3MECTUTh 6 MiaHe NUIIb S TaKUX e Todek-cdep, a 6
ooveme — mumb 12 Touek-cep. UTO HAMISIAHO BHJIHO, JIETsl MX W3 IUIACTENMHA, T.€. TPOBOAS
HatypHoe/pusuueckoe mopaenupoBanue. CoeluHAS WX ICHTPHI W CaM TCIEH JUHHUSIMU KpaTdaiIiero
nepeaaun IeHCTBHS, IPSIMOM M 0OpaTHOM CBsA3EH, MOJYYUM TPEXTPAHHO- MATUTPAHHYIO CETh, @ B 00BhEME -
CTPYKTYpPY HKOCa’pa, JAOJAEKa’[apa, WM HUX COBMEIICHHS. JTa TpPEXTpaHHO- MATUTPAHHYIO CETh
COBMEIIICHUSI OTYETIIMBO BHJHA B CTPYKTypE IUIAHETAPHBIX TEKTOHMYECKHUX pa3iomoB 3emun (puc. 7),
onucaHHo# B padotax [31-32 'onuapos; 3emuis).

Puc. 7. Ukocasapo-maoaekasapuyeckas CTpykTypa pasinomos 3emin (MJIC3)



[TsaTuaydeBasi CAMMETPHS MTOATBEPIKIAETCS Kak MatepuanoM 0uonoruu (Ls CHMMETpHS KHU3HH), B
4acTHOCTH, MatepuaioM reHetuku (ctpykrypa JIHK), Tak u mnpsMeiMu skcriepumentamu H.J.
KopogsikoBa ¢ romamu Bparenus [33 KopoBsikos].

OtmeTruM, 4YTO mpeacTaBieHuE BceneHHON Kak IOJIMBUXPEBOH CHUCTEMBI <UMITYJIbCA-OTKINKa»
HAaXOJMT MOATBEPIKIACHHE, BO-TIEPBbIX, B TOM (hakTe, uto cama Beenennas Bparnaercs [34 IMoaumyk], Bo-
BTOPBIX, YTO OHAa B CBOEM CTAl[HOHAPHOM COCTOSHMH UMeeT (opmy nonekadapa [35 Ilpoxopos], a B
CBOCH XPOHOCTPYKTYype MMEET BHJ ropHa, pora (B Waeane — BHJ KOHyCa), 4TO OTMEYAET YKPAMHCKHIl
yueHblii U1 Marematuk A. I1. CraxoB [36 CraxoB]. OH BMecTe co cBoMM Kosuieroit b. Po3unbiM menaer
BaXXHBIH BBIBOJ. «30JI0TOE CEUEHUE U CBA3aHHbIE ¢ HUM uucia duboHauyyn 0TOOPa)KAIOT T'APMOHMIO
BCEJICHHOM Kak eJinHeHue yacteil B uenom» [36 Craxos, c. 180-182].

[loguepkHeMm, 4TO Halle MPEACTAaBICHUE O CHUCTEME KaK MOJMBHXPEBOM CTPYKTYpE HUMITyJbCa-
OTKJIMKA (T.€. KOABOIIOUUOHHOM) OTJIMYACTCS OT MPEICTABICHUI OOJBIIMHCTBA CUCTEMIIUKOB O CUCTEME,
OCHOBAHHBIX Ha MaTEMaTHYECKOM IIOHSATHUU «MHOXECTBa», KOTOpPbIE TaK KPUTHKYET akageMuKk O.A.
Asposian [37 Asposinn]. Kak M3BeCTHO, ONpEAEICHUI «CHCTEMbBI» MHOTO. MBI IOHMMAaeM CHCTEMY Kak
AQHTHUIOJ] «MHO’KECTBa» MaTeMaTHKHU. Beab BIepBble MOHATHE «CHUCTEMa» U BO3HMKIIO B cpelie OMOJIOroB
KaK MPOTUBOBEC MAaTeMaTHUECKOMY MOHSATHIO «MHOXecTBa». Hare onpenenenue cucremsl [23 Byraés,
2017] ucxoauT W3 TOrO, YTO CUCHIEMA — IMO UEAOCHIHOCHb, CHOPMUPOSAHHAA AN2OPUMMUYECKUM
é3aumooelicmeuem pAazHOPOOHBLIX 00 HPOMUBONONONHCHOCHEN noocucmem ulunu 3Inemenmos,
ROPOMCOAIOWUX  HOBOE  CGOUCHIBO, OMCYMCHMGYIOUee 6 UCX0OHbIX dnemenmax  (dghgpexm
amepoyucenmnocmu). K npumepy, HaOOp aeTayiell aBTOMAIIUHBI — 3TO «MHOXECTBO». A coOpaHHas W3
JieTaniell aBToMallliHa ¢ TOIUIMBOM, I0(epoM U ero HaMepeHHeM exaTh —3TO «cHucTeMa». B cucreme ecth
LIEJIOCTHOCTh, €IWHCTBO, B3aUMOCBS3b PA3HOPOOHBIX BIEMEHTOB, UCMOYHUK OBUIICEHUs W alcOPUMM
(GYHKIIMOHUPOBAHUS U pa3BUTHSL cUcTeMbl. T.e., Bc€ TO, uro Tpedyer D.A. AsposHi. To, 4ero HeT B
MOHSITUM «MHOXECTBa» U B MOHATHUSAX <«CHUCTEMBI», OCTPOEHHBIX Ha OCHOBE KOHIIENTa <«MHO>XECTBa»
IpyrMMH cHcTeMIIuKkamMu. Harle mnoHMMaHue CUCTeMbl €CTh KOHKpeTu3aluus | (opManu3aius
¢mrocopCckoro MpUHIMIIA «SIUHCTBA U OOPHOBI MPOTHUBOMOIOKHOCTEH» W JIOTHYECKOTO CHIIOTU3MA
Apucrorens. 9Ta KOHKpeTHU3alus BOZHUKAET MPH yueTe 3akoHa M3menenuil.

Ilepeiinem oT Teopuu K 3MNUPUKH ObITHS. UTO Okmmaer YenmoBeka B Ommkaiiiiee Bpemsi cO
ctoponbl Kocmoca u nnanets? Ecniu Beputh odunmanbHOl Hayke, TO 3TO 100 HEBO3MOXKHO Mpe/icKa3aTh,
100 HET COOTBETCTBYIOIICH TEOPETUIECKON 0a3bl, TMOO HAC 0XKHIAI0T MUJLTUOHBI JIET CIIOKOWHOW KH3HU
Ha Mepmaeotll TUTaHeTe, CIETNIEHHOW U3 MbUIM U rasa 10 YBEPEHUI0 y4eOHHUKOB reoioruu. OTBET Ha BOIPOC
SBJISICTCS JIM Hallla IJIaHeTa JKUBOW CaMOOPTaHU3YIOIIEHCS CHUCTEMOM, aHaJOTMYHOW OHMOJIOTHYECKOMY
OpraHu3My, WIH 3TO MEPTBOE TEJIO, «CHErOBUKY», CICIUIEHHBIM M3 MBUIM, I'a3a, KOMET CUJIAMU T'PaBUTAIIUU
U DJIEKTPOMArHeTU3Ma, CTPOMTENbHAs TUIOMIA KA Ui OMocqepbl W YeIOBEYECTBA OMpPENENsIeT, YTO Hac
OXUJaeT B Onmxkaiimem Oynymem. Bce yuyeOHMKM T€OJOTMM HAUMHAIOTCA C HW3JIOKEHHUS THIOTE3b
o0pa3oBaHus 3eMJIM U3 TOTOBOI0 BellecTBA: CMECH MBI, ra3a U METEOPUTOB, BIIEPBHIC BhICKa3aHHOW U.
KanToMm, nonosnennoit Jlamnacom, ¢ MoiepHU3aIMEN PA3IMUYHBIX COBPEMEHHBIX aBTOPOB.

MoxHo BeIIENUTh 6 runore3 GpopmupoBanusi COTHEYHON CUCTEMBI:

. CouHIle ¥ TUTAHETHI BO3HHUKIIA 00HO8peMenHo W3 00mIeH mputerazoBoit Tymannoctu (Kanr,
Jlamnac, Beiiizekkep, Koiinep, FOpu, B.I'. ®ecenkon).

. [lnaHeTsl 00pa30BaMCh M3 OCTATKOB TYMaHHOCTU nocie e6o3nukHogenusi Comnna (Cw,
Anbgen, O.10. HImunar, 3mxBopt, C.M. AliBa3sn

. [TnaneTsr chopMHupOBaIUCH B pe3yibTaTe 6vlOpoca Tazoo0pazHoit macchl u3 ComHia
(JIeitonui, broddon, Mynbron-Uemoepnun, Jxunc, xepdpuc, B.I'. decenkor). CosHile TpU 3TOM,
KOHEYHO, (JOPMUPOBAJTIOCH U3 MbUIN U Ta3a.

. CoutHIle W TUTAaHETHI BO3HHUKIIHM B PE3YJIbTATE pPA3YHIOMHEHUs JTO3BE3IHOTO CBEPXIJIOTHOTO
marepuana (B.A. AMOapitymMsH u ero 1mkoja, B.JI. SInuuiuH).
. CoJHIle W TUIAHETHI BO3ZHHKIH U3 6AKYVMHbIX NONEGbIX 3apoobluiell MYTeM MOCTOSHHOTO

IIPEBpAILCHNs] BAKYYMHOW 3HEPrUU B BELIECTBO, YTO mpennonaraer pocT miaaHeT u ConHna. ConHeuHas
cucreMa chopMupoBanack myreM 3axBara NpoTOCONHIEM cCryualiHo BO3HMKAIOIIUX B pa3HOE BpeMs
sapozpieii ianet (1.0. Spkosckuii, B.®. binnos).

. Ili1aHeTHO-3Be3IHbIEC CHCTEMbI ABJIAKTCH ¢AUHOM NeHeTHYECKON IPyNIoi, BOSHUKAKT
U PaCTYT 3aKOHOMEPHO M3 BAKYYMHOH MaTepuH B y3JIaX BOCXOASIIUX NMOTOKOB PaCHIHPHAIOLIEHCH
HKOCAIIPO-T0eKAITPHIECKON PelIeTKH MOJUBUXP cBoell ranaktuku (A.d. Byraés).



[1lecTh TUIIOTE3 €CTh MPOSIBJICHUE 3-X KOHIENIHMI: 1) reHe3uC U3 TOTOBOrO BELIECTBA: ITBLIH U rasa;
2) TeHEe3UC U3 TOTOBOTO CBEPXILJIOTHOT'O BEIIECTBA, 3) TCHE3UC BellecTBa (CTOSYUX BOJIH) U3 DHEPTUHU
(6erymux BosH) BakyyMma (ciaydaitno — B.®. binnos, nin 3akonomepao —A.®D. byraés).

['unote3sl 00pa3oBaHus 3eMIIM U3 TOTOBOr0 BeleCTBA OOYCIIaBIMBAIOT B IIEJIOM HEU3MEHHOCHb
paznuyca, Macchl 1 00beMa IUIAaHETHI 33 BECh NIEPUOJL €€ CYILIECTBOBAHUS, KOTOPbIM NpUHAT B 4.5 Mpa. JIeT,
HEU3MEHHOCTh XMMHYECKHUX 3JIEMEHTOB U OTPULAHME BO3MOXHOCTU MX BO3HUKHOBEHHUS U TPAHCMYTalluu
Ha IUIaHeTe, HEM3MEHHOCTb XapakTepa NPOTEKaHUs TIe0JIOTMYECKUX MpoueccoB. JKU3Hb IUIaHEThl —
opo000pa3oBaHue, 3eMIIETPSICEHUs, BYJKAaHU3M, MarMaTu3M, MEpEeMEIICHUE MaTepUKOB OOBACHIETCS
MEXaHHYECKH, 33 CUET TPaBUTAIMHU, TEIJIOBON KOHBEKIMH, KOHTPAKIHU (CKUMAIOIIUX CHJI OCTHIBAIOIICH
wiaHeTsl). OnHaKo, Kak Toka3an aHanu3 MaysneHoBa [38 MayJieHOB]|, BCe KPYITHBIC SIMOXAJIbHBIC
OTKpBITUSL B TEOJIOTUM — CHPEIUHI, TEIMEBOE JbIXaHHE 3€MJIM, KpyNHble Tra3oBble M He(TsAHbIE
MECTOPOXKACHUSI — CHAEJaHbl BOIpEeKH crapod mapaaurme! Benp B Treosiormu HakoOIUIEH OTIPOMHBIN
SMIUPUYECKUI MaTepHral, KOTOPbI HE COIMIacyeTcsl C 3TOM TMIoTe30M. B mepByto odepesib 3TO OTKPBITHE
IJIAaBHOW TreoJIOruyeckoii 3akoHoMepHocTH, kak ee HasBan H.II. BacunbkoBckuii. 100 ocHOBHOM
0COOEHHOCTBIO 3€MHON KOPBI SIBJIIETCS €€ JIaTepajbHasi CTPYKTYPHO-BO3PACTHAsi HEOHOPOAHOCTh. [1o
ATOMY NPHU3HAKYy M 110 MOLIHOCTU KOpa pa3jiejieHa Ha KOHTUHEHTAJIBHYIO U OKeaHMdecKyro. Ha kaprax
KOHTHHEHTOB ObUIO OOHApy)XEHO SBHOE YMEHBIIEHHE BO3pPacTa MOpPOJ MU MUHEPAJIOB OT sJiep IIUTOB —
CaMMX JPEBHUX Yy4YacTKOB KOpBI — II0 HAaNpaBiIeHHUIO K okeaHam. Ilpuyem, oOpa3oBaHue CTPYKTypHO-
BO3PACTHBIX 30H KOHTHHEHTAJIbHOM KOpBI MPOUCXOAWIO YCKOPEHHBIMHM TeMmamu. V3ydeHue kopsl
OKEaHOB MOKa3aJI0, YTO OHA — MOJIOA0e 00pa3oBaHuE. ee MaKCUMaJIbHBIN Bo3pacT He nmpebimaer 200-220
MJIH. JIET TO oguyuanvHoii reoxpoHojoruu. M oHa paspacramack BO BCE CTOPOHBI OT CPEAMHHO-
okeannueckux xpedroB (COX) DTOT mporecc yBeNMUSHHs IUIOLIA[CH OKCaHMYECKOH KOPBI IMOIYYHII
Ha3BaHUE CNPEeJUHIa OKEaHW4ecKoro nHa. M 3To pa3pacTaHue OKEaHMYECKOro JHAa MPOUCXOAMIO elle
0oJiee yCKOPEHHBIMU TEMITaMH, YeM I KOHTHHEHTaJIbHOU Kopbl. Kak mokazanu pacuerst B.®. binnosa —
OHO MPOUCXOHIIO 10 3KkcroHeHTe [39 OcumuummH]. EcTecTBeHHO, YTO I 3EMITH HOCMOSIHHO20 paduyca
TaKO€ pa3pacTaHhe OKEaHOB JOJDKHO NMPHUBOJHUTH K 3aTAIKUBAHUIO YAaCTH KOHTHHEHTAIBHOW KOPHI BIIIyOB,
B MAaHTHIO, YTOOBI COXPAHSJIOCH IOCTOSTHCTBO Iomanaeid. Ho 3Tor mmduyeckuii mporecc, KOTOPHIi
NOJIY4WJI Ha3BaHWE CyOAyKnuH (HbIpsSHHE), He ObLT OOHapy:keH OypeHueMm. OjHaKo NpHU3HATH (HakKT
pocta Beeil MJIaHeThbl OOJBIIMHCTBO TI'€OJOrOB, 3aHMMAIOUIMXCS KOCMOIOHHMYECKHMH IpoOJieMaMH, He
xoyeT. MO0 mpupercst BEIOPOCUTH HA CBAJIKY OOJIBIIMHCTBO TEOPETHUYECKUX KOHICTIUH. A pacuuiiath
aBr'MEBbIe KOHIOIIHU BCETa HEOIarofapHblil Tpya.

Wtak, B MpOTUBOBEC TEKTOHUKE IUIMT M KOHLENLUHU KEJIE3HOIO sApa CYThb albTEPHATHUBHOMU
HapajurMbl 3aKJIOYaeTCsl B TOM, YTO INIAHEThI M 3Be3bl COCTABJSIOT €IUHBIH 3aKOHOMEPHBIM
IBOJIIOIMOHHO-TEHeTHYeCKHIi psiA, HauuHatommiics ¢ V-ro CTpyKTypHO-4aCTOTHOTO Y POBHS
HOJIMBUXPEBON PEaIbHOCTH, ¢ BAKYYMHOI'O 3apoOblllla, /i€ NMPOUCXOAUT IpeBpallleHHue OErymux BOJIH
NOJII B CTOSYME BOJIHBI BEILECTBA, CO3/aBas TPaHCMYTALMOHHO-NIEPHUOAMYECKHHM IpoOLEcC CO3JaHUs
XUMHYECKHX 3JIEMEHTOB (OTKpBITHIH J]. MeHieaeeBbIM) Ha OCHOBE X0J10HOT0 siiepHoro cuntesa (XsAC),
dbopmMHpys BOAOPOAHO-TEINEBOE SJPHIILKO IUIAHETHI. 3apOBIII MPOXOJUT IYTh OT KOMETHI 10 MalbIX
IUTaHET, TUIAHET 3€MHOr0 THMa, OOJBIIMX IUIAHET, KOTOPhIE MOTOM NEPEeXOAUT B pa3ps]l 3Be3[ INIAaBHOU
MOCJIEIOBATEIBHOCTH Ha IMarpaMMe «CIIEKTP-CBETUMOCTH» I 'epummpyHra-Peccena. DToi KOHLIETINH YKe
6ompmie 100 et [40 SIpkoBckHii], ¥ OHa MpPEKPacCHO IMOATBEP)KAACTCS OOIIMPHBIM SMIHPUICCKUM
marepuaioM. Becomoil pabotoii u3 1.5 Teicsu myOnukanuii Ha 3Ty Temy siBisiercss MoHorpadus B.O.
baunoBa «Pactymiast 3eMiIst: U3 IUIaHET B 3Be3b1» [4 BJMHOB], MOA3TOMY MBI OTCBHITAEM YHTATENIEH K HEH.
B r. ITanepmo, Utanus, 4-7 oxts6ps 2011rona Obuia mpoBeneHa noa pykosoactBoM ['mankapno Ckanepsl
371 MexayHapoHas KoH(epeHIHs Mo pacmmpeHuro 3eMid, kyna u B.d. bauHoB u onuH U3 aBTOPOB
JTAaHHOI MOHOTpauH MOCHUTAIN CBOU PAOOTHI.

Ha nnaHeTHOM cTaauy MAET BO3HUKHOBEHUE BCETO CHEKTPAa XMMHUYECKHX AJIEMEHTOB IYyTEM HX
TpaHCMYTAIlMii BIUIOTh JI0 TPAHCYPAHOBBIX (Ha 3BE3HOI HAYMHACT MPeo0JiaiaTh UX Pa3pyIICHHE); BCETO
CIEKTpa TIEOJIOTMYECKMX JJEMEHTOB — MHUHEpaJoB, NopoJ, ¢opMmauuid, mnapareHepauui, —
“BBIpHUCOBBIBAECTCS  TPAHCMYTAallMOHHAs  KAapTMHA  D3BOJIOLMM  BEIIECTBA  HAIIeW IUIAHETHl C
I0CJIEIOBATENBHBIM TOJHBIM IPeo0pa30BaHUEM MPOCTOrO MCXOJHOIO BeELIecTBa B 0oJiee CIIOXHBIE 10
3JIEMEHTAPHOMY M MHHEPaJIbHOMY COCTaBy KOHeuHbIe PoAyKThl” [41 KoussicHukoB, c. 26].



C yderom ckazanHoro, pador B.H.Jlapuna, A.M. MaynenoBa, C.M. AiiBa3siHa U APYTUX aBTOPOB,
U IyallbHOM CTPYKTYpHI MOJMBUXPEBOM CUCTEMBI, MOKHO MPEIOKUTh CIEAYIONIYIO CXeMY CyOCTpaTHOTO
CTPOEHUS 3eMIIH:

1) reHepupyrIMi LEHTp — BaKyyMHBId y3en mydHocteid Ha V-m CYOM, dopmupyromumx
MOJIUBHUXPb 3E€MJIH;

2) nBa “syapbiika” (110 OJHOMY Ha KaXKJ[blii MOHOBHXPb) — HEHTPOH-TIPOTOHHAS TLIa3Ma,;

3) BHyTpeHHee sapo BOoKpyr “sapeimek” — H, ¢ mpumeceio He, Li, BeH;

4) cnoii “P” — H —He;

5) Baemnee sapo — He ¢ npumecsio LiH, BeH, BH;

6) cioii JI-mantuu —runpunsl Li, Be, B, Na, Mg, Al;

7) cioii C-manTHH — cMech ruapuaoB Be, B, Nau meranioB, HackIIEHHBIX BogopoaoM, — Mg, Al,
Si, K, Ca, Ti, Fe;

8) cmoit B-mantun — npeodnananue Mg, Al, Si, Ca, Fes popme cHIIMKaTOB ¢ IPUMECHIO OKHCIIOB U
KapOuaoB MeTayuia, yriepoia B ¢opme rpadura, ammaza, MeTaHa, NPOCTEHIINX YIIEBOIAOPOIOB,
IJIATUHOU/IOB;

9) Bepxusis manTHs (ci10it “A”) M 3eMHasi KOpa — CHIIMKAThl U OKUCIIBI C TIPUMECHIO PaTu0aKTHBHBIX
U, B YaCTHOCTH, TPAHCYPAHOBBIX 3JIEMEHTOB, 00CCIICUMBAIONIMX MECTHBIN pa3orpes (Tak, paaroaKTUBHBIC,
caMble TsDKEITbIC, 3JICMEHTHI 00HAPYKUBAIOTCS TOJBKO B BEPXHUX YACTIX 36MHOM KOpBI); He(Th, BOJA.

TpancmyTanimoHHOE  pa3BUTHME  BEIIECTBA Ha  IUIAHETE  COMPOBOXKAAETCA  YCKOPEHUEM
TEKTOHUYECKHX MPOIIECCOB, POCTOM UX MHTEHCHUBHOCTH U 00bEMa, YBEIIMYCHUEM SPYITHBHBIX (B3PHIBHBIX)
MIPOLIECCOB, YBEIMUEHNE TEIJIOBOIO MOTOKA U3 Hellp HapyxXy. U 310 xapakTrepu3yeT He TOIbKO 3eMIT0, HO
u gpyrue miadetsl Hameidl ConHeyHOM cuctembl. Ha 3Be3gax mNpoucXoauT mpouecc oOpaTHBIN
muddepeHIMaluy U CBEPTHIBAaHUS pa3HO00pa3us, pa3pyllieHue, a He COTBOPEHHE XMMHUECKHUX 3JIEMEHTOB.

Tak kak YenoBeuecTBO (M OTICIBHBIA YEIOBEK) BXOJUT B CHCTeMy “3emiisi” Kak OJUH M3 €€
3JIEMEHTOB, TO YCKOPEHHE €€ Pa3BUTHUSl NMPUBOAMUT K YCKOPEHHOMY pa3BUTHIO YeroBeuecTBa, YTO MbI U
HaOJroaeM B IOCHEHEE CTOJIETHE M OTMeuaeTcss B Hay4yHOM nuteparype.. Habmiomaemblii ¢enomen
9KCTPACeHCOPCTBA — 3TO CMOCOO aJanTaluy 4YejJoBeKa K 3TOMY IMpoleccy, K IMepexoAy Ha HOBBIN
rajJakTUUeCKUU IUKIIL.

[Tonyuyennas B.®. biuroBsiM popmymna A = Aoe®™ nozBonmna paccuyuTaTh CKOPOCTh MPUPOCTA
okeaHndyeckoii Kopsl — 3.12 kM?/rox, CKOpoCTh yBemmueHWs pammyca 3emid — 1.95 cm/rox, mepuos
YABOCHHS MacChl 3eMJId, paBHBIA 76 MiH. sieT. [Ipu Takux Temnax mepexon 3emun B cocrosinue ComHIia
npennonaraercs yepe3 1.1mpa. ner.

Ho 3amernM, 4To BCE 3TO BEPHO AJISi pACCMOTPEHHOIO, Y7Ke MPOoIeIIIero, TeoJorHuyeckKoro srana
C €ro MWUIMOHAMHU JieT pa3Butusi. OTHAKO, 3aKOHOMEPHOCTH, BBISIBJICHHBIE CHHEPTETUKOMN, TTOKA3bIBAOT,
YTO B KOHIE J000OTr0 IMKJIa, Ha TOCIAEIHEM JTale ero pa3BUTHUS, MPOUCXOAUT NEPEexXoa C
OKCIIOHECHIIMATHFHOW 3aBUCHMOCTH HAa THUIEPOOIUYECKYI0. DTOT PEKUM IMepexojia Ha3BaH «PEKHUMOM C
oboctpenuem». T.e., IPOUCXOAUT pe3KoOe, ThICAYEKPATHOE, YCKOpPEHHe Mpolecca OTHOCUTEIBHO
OKCMIOHEHIIMATBHOTO XapakTtepa. <«IIpuHATO mayMarh, 4YTO WPOIECCHl OypHOrOo pocCTa, Takue, Kak
BO3pacTaHue HaceJIeHHs 3eMJIH, <OKOHOMHUYECKOE YyJI0» WM yBeJIMYeHHE MOTOKa HaydyHOU MHpopMaIuy,
OPOUCXOJAT MO OJKcroHeHTe. Ha camom geme 3T0 oauH W3 MHQOB KIACCHYECKOW HAYKH.
dyHmaMeHTaIbHBIA 3aKOH pocTa HaceneHus 3emim (MMEromuid rumepbonndeckuii xapakrtep — A.B.)
BBIHYX/Ia€T MEPECMOTPETh MPHUBBIYHBIC MPEACTABICHUS O TaKWUX Mporeccax. BoIbIIMHCTBO MPOIECCOB
JaBUHOOOPA3HOTO POCTa MPOUCXOMAST HE MO HKCIIOHEHTE, a ropaszio ObicTpee, B pexkuMe ¢ 000CTPEHUEM,
KOT'Jla pacCMaTPUBAEMbIC BEIIMYMHBI XOTSI OBl 4acTh BPEMEHU M3MEHSIOTCS 10 3aKOHY HEOTPaHHMYEHHOTO
BO3pacTaHus 3a KoHeuHoe BpeMs» [42 KuszeBa, c. 93]. A 3HauuT, mepexoa 3eMJd B COCTOSTHHE
Onmutepa u CouaHna mnpousoiiger B ThICAYH Ppa3 ObICTpee, 4YeM 3TO MPOTrHO3HPYeTCs: MO
KJIACCHYeCKOil IKcnoHeHTe. UTo U mpeacka3blBaeTcs MHOTUMHU SCHOBUIIIAMH U MPOPOKAaMU, HAUMHAs C
Otkposennst Moanna. B atom ommbka, Henonmonumanue B.®. bauHoBa u TeX, KTo OyIeT OCHOBBIBATLCS B
cBoMX paboTax Ha €ro mpeacKazaHusx. Tem Oosee, 4TO €CTh W JAPYrue PEBOJIIOIMOHHBIE PaOOTHI —
(GpaHIy3CKHX THUIPOJIOTOB O BO3pACTE IJIAHETHl, OCHOBAHHBIE HAa AMIUPHUYECKUX TaHHBIX Mepecdera
OCXKJICHUS OCAJKOB HE B CTOSUCH, a B meKyuei Boje, Hu3Boasmue nudpy B 4.5mipa. net 1o 30 MitH. et
[43 Yammxwun]. Taxoi ObICTpbIil epexon B cocrosiHue tOmurepa (He 3a COTHM MWJIITHOHOB JIET, a B
npejaenax 1-2 Teic. JeT) MpuBeAET K COBCEM IPYTruUM mocieAcTBusaM s YemnoeuectBa. COBpeMEHHbIH
OKOJIOTMYECKUN KPHU3UC, HEYCTOMUMBOCTh KJIMMAaTa, TasHUE JBIOB Ha 3emile, KaK M PEe3KOe YBEIMUCHUE
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MPOLIECCOB Ha JAPYTUX IJIaHETaX, — BCE 3TO MOATBEP:KIaeT BbIBOJ CHHEPreTHKHA 0 TOM, YTO MbI CTOUM
Ha mopore npeBpaunienns 3emiu B cocrosinne FOnurepa, KOTOpHI yxKe SBISETCS MUHH-3Be3/10H (OH
u3jiydaeT dHeprum Oosbiine, yem moriomiaer ot ConHia). Y uenosewecmeéa ocmanoce uyms 6oavbuue
MbICAYU Tem HCUSHU Ha dmotl nianeme. V1 Hy)KHO OTOPOCHUTD CTapble MU(BI U JOIMBI (Kak 1 pacyersl B.D.
birHOBa, OCHOBAaHHBIE MOJAbKO HA IKCIIOHEHTE), M TOTOBHTHCS K TakoMmy mepexonay. JIro0oi 3aMKHYTO-
muknyaHbIi nporece (3L[IT) umeer 6 craguii. 3emiis HAXOAUTCS B KOHIIE S-i CTaMU CBOETO IIAHETHOTO
pasButusa. B koHme 6-4 craguum oHa mepeiner B cocrosHue MOmuTepa, a uyenoBedecTBO MEpeHneT B
3BE3/IHBIM LIUKJI CBOETO Pa3BUTHS, I'/ie OEIKOBBIC TeNa yKe He OyAyT HYXKHBI, T.K. HE CMOT'YT CYIIECTBOBAThH
u3-3a TOBBILIEHUS Temreparypbl. llepexon MeXAy cTaausMH W IMKJIaMH BCerja KaracTpoduueH.
JMTenpHOCTh KaXKI0M MOCIEAYIOIEH CTaAuU YKOPAUYMBAETCA 110 CPABHEHMIO C MPEAbIAYIIEH TPUMEPHO
Ha mopsiaok. s uenoBedecTBa 5-9 cTaausl pa3BUTHS IUIaHETHl Hadajgach ¢ TUOenu ATIAHTUIBI U
I'unep6open, ¢ Bemukoro Iloroma (12-13 thic. ner Ha3am). 61 cramus pa3BUTHS IUIAHETAPHOTO
yenoBeuecTBa HaumHaeTcsl ceivac u npoutcs npumepHo 1000 smer. 214 Bek H.3.  COCTaBUT BpEMsi
NEPEXOIHOTO MEPUO/IaA.

PeanbHble HM3MEHEHMs] 3€MHOr0 KiuUMaTa OIpeAessioTcs MHOTMMH (akTtopamu. JlBa U3 HHX
SBIISIOTCSL OCHOBHBIMH. [1epBbIil (pakTOp — 3TO BHYTpEHHEE pa30rpeBaHUe 3eMHBIX HEAP U POCT TEIIOBOTO
MOTOKA K MOBEPXHOCTH, YTO HEU30€KHO MPHUBEAET K MOBBIIICHUIO TEMIEpaTypbl Ha MOBEPXHOCTU
raneTsl. Bropoii gakTop — 310 yBenuueHue cBetuMoctu COJHIIA, OHO3HAYHO CBSI3aHHOE C €0 MaCCOH.
CaerumocTts CoJiHIIa TPONOPIHUOHATIbHA Mo 9, MO3TOMY HeOOJIbII0e YBennueHne Macchl COJTHIIA BBI3OBET
CYIIIECTBEHHOE YyBEIMUYCHHE ero cBeTuMocTH. O6a ¢akTopa ciararoTcsi U MOTYT OTHOCHTEIBHO OBICTPO
MOBBICUTH TEMIIEpaTypy 3eMHOIl moBepxHocTH. Kak Bugum, 06a ¢akrtopa AEHCTBYIOT HE3aBHUCHMO OT
AQHTPOIIOIE€HHBIX BO3AeUCTBUM. [I03TOMY COBpEMEHHOE NOTEIUIEHHE KIIMMATa — 3TO HE CTOJIBKO JEHCTBUE
napHUKOBOTO 3(dekra, CKOIBKO BIMSHHE TMPOrPecCHpyIoNiero pocra HebecHbIx Ten. [loTenieHue
KJIMMara Ha 3emJie BCe paBHO OyAeT NMPOUCXOIMTH JaXe B TOM CiIydae, Korjaa Ha 3emie yxe He Oyaer
HUKako# ruBuiu3anuu. Kak ckazano, Oyaer «HoBas 3emist 1 HoBoe HeGo».

[InaneTHas cTamus ¢ MOJHBIM T'€OJIOTHYECKUM, OMOJIOTMYECKUM M COIMAIBHBIM PAa3BUTHEM THUIIA
36MHON — 3TO MOBOPOTHAsl TOYKAa B BOCXOJSAIIEM PA3BUTUU IUIAHETHO-3BE3HOW CHUCTEMBI, IOCJIE YEro
HACTyMaeT HUCXOJsMIas (3Be3/IHas), MPUBOJIAIIAS K B3PbIBAM M Pa3pyIICHUIO JTaHHOW CHUCTeMBbI. To, 4TO
3emiisi HAXOAWTCS celyac Ha CBOEM IOCIEJHEM JTane IUIaHEeTapHO-T€OJIOTMYECKOTO pPa3BUTHS,
JIOKa3bIBACTCSI TE€M, YTO HCYEPIBIBAIOTCS TOYEYHBIE TPYIIBI CUMMETPHUM B MHUHEPAIBLHOM MHUDE...
[Ipo0KUTETBHOCTS KaXI0ro 3Tana (TekToHundeckoro — A. B.) Ha 50 MiTH. J1eT Kopode mpenbiayIiero, a
MOCJICIHAM 3Tall HE COKpallaeTcs Ha J3Ty BEJIMYMHY. B pesynprare JanbpHEnniee yMEHBIICHUE
MPOJOKUTEILHOCTH HEBO3MOXKHO. B MCTOpUU KyNbTYypbl TPAIUIMOHHO CUHUTAIOCh, YTO YEJIOBEUECTBO
HaxoauTcsi Au00 Ha MOBOPOTE HUCTOpUM, OO B ee KOHIE. MHade TroBOps, COBpEMEHHAas 3I0Xa
OKa3bIBACTCSI TIOBOPOTHBIM ITYHKTOM T'€0JIOTHYECKON M, BHAUMO, OHOJOrHyYeckoil mcropuu 3emuu” [44
CmupHoOB, c. 96, 97].

T.o., B 4eM K€ 3aKJII0YaeTCs 3KOJIOrO-MUPOBO33PEHUYECKUIN B3TJIA1 HAa Mup M B 4aCTHOCTH Ha
COCTOSIHUE COBPEMEHHOI'0 HKOJOTHYECKOr0 Kpu3Huca M poju dyeinoBeka B HeM? OH 3akioyaercss B
cnenyomeM: YesoeuecTBo (pa3ymMHble T'yMaHOM/IbI) MOSIBJISIETCS HA IJIAHETAX B 3AKAIOYUMEbHbLIL
NMepuoj pa3BUTHS IUIAHET W MX Mepexola B COCTOSIHME 3Be3[bl. MaTpuila TyMaHOMJIOB M MaTpHIla
IJTAHETO-3BE3]l COCTABIISET B3aMMOJIONOJIHUTENbHYIO Mapy. UenoBeduecTBO CBOEH KU3HEAEATEIbHOCTHIO
coznaet ncuxocepy (kak yacth Hooc(ephl IUIAHETHI) U Yepe3 Hee MepeacT IUIaHETe CBOK COLUATbHYIO
SHEPTrUIo AJis Takoro nepexoja. CymiecTByeT ueTkasi KOppemsius MEeXKIy Te0JIOTHYECKO aKTUBHOCTBIO U
COIMAJIbHOM aKTUBHOCTHIO Jtojieit [S5 @emopos]. Ecnu Grnocdepa GopmupyeT BepxHUE CIIOM IIAHETHI — €€
mutochepy u atmochepy, To aHTporocdepa <«B3pbIBaeT» IUIAHETY, MEPEBOJUT €€ B COCTOSIHHE THIIA
IOnurepa. Bo3MokHO, 4TO K TOMY BpeMEHH OYAYT TOTOBBI B CBOEM PAa3BUTUU ISl KOJIOHU3AIUH TIJIAHETHI
Benepa u Mapc, u utanersl, co3ganubie FOmurepom. Tak, cnermanuctsl NASA, ananmu3upys pOTOCHUMKH
Mapca 3a nepuog 1997-2005ronoB, ¢ yauBiIeHHEM OOHAPYKWIH pe3Koe YCUICHHE T'e0JMHAMHYECKOU
AaKTHBHOCTH Ha IUJIaHETE. MapCOTPSCEHUs, ONOJI3HH, TasHUE JeIHUKOB. 1 Bc€ 3To He 3a cToneTus, a 3a 8
ner!

BmecTto aKocHCTEMBI — «IIJITaHETa-4eJIOBEYECTBO» BO3HHMKAET HOBasg JKOCHCTEMa <3Be3ja-
TUIa3MOUABI» (32 CUET IPEBpAIICHHS YaCTH JIOJICH B TNIA3MEHHO-3(UPHOE COCTOSTHHE).

BepHemcss k Bompocy umo Hac oxugaeT B Oimkaiiliee BpeMs Ha IUlaHeTe (3aKaHYMBACTCs
npeneccuoHHbIN nonyuki B ~ 12500net nocne rubenu Atnantuasl u 'unepbopen u Hayana bonbuioro
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[Toroma). B cOOTBETCTBUHU € DKCIEPTHO-3HUOJOTHUECKUM METOAO0M oreparop A. byraés mactpowmscs Ha
o0bekT (mIaHeTy) W C BeposTHOCTBIO 95% monydmn cieAylomuil MpOrHo3: KaracTpoduyuecKas
reosioruueckas akTuBHOCTh 3emun HauHeTcs B 2030 romy, BeicoTa moabeMa Boj MHpPOBOTO OKeaHa Ha
wiaHeTe MocturHeT 15-16wm (4To, €CTECTBEHHO, MPUBEACT K 3aTOIUICHUI0 HU3MEHHBIX 00JIacTel CYIIH),
paspacTtaHWe  TOBEPXHOCTH  IuUTaHeThl  coctaBut ~  15%. JIBa  gpyrmx  omepartopa  (I.
Kuposorpan/KponuBHuIKuiT) 1anu cieayrolue napaMerphl ocie HaCTPOUWKHU: mepBblii — Havyano B 2025
T., MOJbEM BOJ —Ha 6 M, mtomaas pocta —Ha 7 %;BTOpOi oneparop —Havano B 2025r., moasem Bog —Ha
7 M, nomaap pocta —Ha 10 %.PearupoBaTh BracTsiM YKpauHbI Ha 3TOT MPOTHO3 — JIEJIO UX COBECTH. B
YepHOM MOpE MPeACKa3bIBACTCS B3PHIB TNIIYOMHHOTO CEPOBOIOPOIA, THOEIH )KUBOU (payHBHI.

Hacrpoiika uccnenoBaresst Ha SHEProMHPOPMALMOHHYIO CTOPOHY BbITHS Kak memoo nomxHa Bcé
Oosbie peodaanath B Hayke, n6o, Kak CBHUACTEIBCTBYET KBAaHTOBas (PU3HKA, «Mbl B HACTOAIIEE BpEeMs
BOCIIPMHHMMAEM HE3HAYUTENbHYI0 4YacTh WH(OpPMANNU, TOIBKO OJHY W3 CTOPOH, OJAHH M3 <CIOCOOOB
ONKMCAHUS» B BHUJAE JOKAJIbHBIX TBEPAbIX OOBEKTOB... MBI yke pa3ydywiMCh BOCHPHUHHUMATH APYroit
BO3MOXKHBIN «CTIOCO0 OMUCAHUS» B BUJIC HEIOKATBHBIX MOJIEBBIX CTPYKTYP... OHAKO... MBI B COCTOSIHUU
pacIIUpuTh CBOE BocmpusiTue. Bo-nepBbIX, MOXKHO <«pa3MITYUTh>» TaHHBIN IPEeIMETHBI MUP U HAyYUTHCS
BOCTIPUHUMATH COJIEPXKAIIYIO0 B HEM JTOMOTHHUTEIbHYI0 WH(OpManuio. i 3Toro HeoOXoAuMO TepeiTH B
peXUM BHJIEHUS TIOJIEBOM HSHEPreTUUYECKONW CTPYKTYpPBhl <«TBEPIBIX» OOBEKTOB U JaXe CTPYKTYp, He
UMEIOIIUX MPEAMETHOTO BOILIOMICHUS. BO-BTOPBIX, MBI CIOCOOHBI BOCIPUHUMATD U <TIPOSIBIATH» IPYTHE
pEabHO CYIIECTBYIOUIME MPOEKIMH PEabHOCTH, MPUYEM TaKXKE B PA3IMUHBIX peXHUMax, KaKk B BHJE
JIOKJIbHOTO TIPEMETHOTO MUPA, TAK U B BUJIC HEJIOKAIBHBIX YHEPTETHUCCKUX CTPYKTYp» [45 loponmuH, c.
51]. HoBas smoxa TpeOyeT HOBOrO yYCHOI'O, OCHAIECHHOTO unmyuyuei kax memooom. HabmomaTtenn
HeuzbexcHo BKJIIOUEH B Tpoliecc/cocTosiHue («BKIIIOUCHHOE HAOIOIACHUE» B COLMAIbHBIX Haykax). [Ipu
stom HabmoaTenb MOXET cam CIy>)KUTh TPUOOPOM M3MEPEHHUS U OTPa’KaTh BCIO CTPYKTYPHYIO INIyOUHY
Mupa kak Hepa3pblBHas €ro 4acTh, (QOPMHUpPYS CBOWCTBO KaK IHEPIEMUYECKO20 BUOEHUA, TaK U
ungopmayuonnozo eudenua. Cytb mnocinenHero. lccienoBaTenb pPE30OHAHCHO CIHMBAETCS CO CBOUM
o0bekToM uccaenoBanus (ON), SBIsAACH K3MEPUTEIBHBIM MPUOOPOM, U TIOTyYask MApaMETPhl. ITO MOXKHO
0hOPMHTH KaK 3IKCHEPMHO-IHUOIOSUYECKUL MemoO — BXOXKJICHHE B BOJHOBOW pe3oHaHc ¢ OU wu
CUUTHIBAHUE C HETO COOTBETCTBYoIIeH nHpopmarmu. KonkperHo: 1) Beioop OU; 2) BeIOOp mapameTpoB
u3MepeHus; 3) BBIOOp STaJOHA U3MEPEHUsSI M SAMHUIL U3MEPEHHsI; 4) BXOXKICHUE B U3MCHEHHOE COCTOSIHUEC
co3HaHus («B3IIIsA] Ha3aa», 00bEMHOEC BHUMAHKE) U HACTpolka B pe3oHaHc ¢ OU yepe3 ero oOpas, ums,
Kakue-100 KauecTBa; 5) Hanuuue ykaszarens («CTpeikd Mpudopa»), CHTHAIN3UPYIONIETO O BXOXKICHUU B
PE30HAHC U JAIONIET0 OTMETKY Ha MAcIITaOHOMW IIKae mapamerpa.

Cneocmeuem BOmHOBOrO Mupa [Uisi 4yeloBeKa SBISETCS TO, 4TO Mup OTKIMKaeTcs Ha Jiro0oe
NeiCTBHE, KellaHue YeloBeKa, MyCTh ¢ 3ama3JbiBaHueM U co caBurom. Ilo cytu gena, kBaHToBas (pu3mka
YK€ CEeroJHs mpeBpamiaercs B NCUXOPU3UKY, Kak 00 3ToM roBopul emé bop, B KBaHTOBYIO Maruio, Kak
CUMTAeT POCCHMCKMIA uccnenoBarenab B obnactu kBaHToBoi ¢u3uku C.U. JlopoHUH: «pyHAaMEHTaIbHBIC
BBIBOJIbI KBAaHTOBOM TEOPHM KacaroTcsl KaXXJIOro U3 HAac — MPHUYEM YK€ He IMPOCTO Kak MoTpedurtess
«HOBBIX TEXHOJIOTHIT», HO ¥ Ha 0ojee rIy0oKoM, GUI0COPCKOM YpOBHE, TTOCKOIBKY KOPEHHBIM 00pa3zom
MEHSIOT Hall B3IV Ha OKPY’KAIOILIYI0 peaabHOCTh. KBaHTOBasi TEOpHsl OMOTAET MEPEOCMBICIUTE CBOU
JKU3HEHHBIC [IEHHOCTH U TIIyO)Ke TOHSATH, B YeM 3aKIIOYAeTCsl CMBICI HAIIero 3eéMHOro myTH. B cBete
MOCNEAHUX HAy4YHBIX pe3ylbTaTOB JXHM3Hb B (U3MUECKOM Tele TMpEeACTaeT yKe He B KayecTBe
CaMOJIOCTaTOYHOW IIGHHOCTH, a KakK HEOOJBIIOW 3Tal Hamield 3BONIONMHM B COBOKYMHOH KBaHTOBOM
PeanbHOCTH, Kak 4acTh bonpmioro I1yTu, KOTOpBIM MMEET CBOE MPOJOKEHUE HA APYTMX, KBAHTOBBIX €€
ypoBHsix» [45 Jloponun, c. 320]. Yxe oTcroia BBITEKAIOT IUIAHETAPHBIC UKJIBI CYHICCTBOBAHUS IYIIU
yelioBeKa M €€ peMHKapHALMOHHbBIE PsIIbl BCEJICHUS Ha MJIaHEeTaXx.
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