Atmocdepa 3emunm — yactb ['azoBoro Tesia Beesiennoii
bopucosa JLb., xkanoudam guz-mam Hayx

AHHOTAUA

[TnaHeTHBIC Cpe/ibl pACCMATPUBAIOTCS KaK MOCICIOBATEILHOCTD CIYIIIEHUI COTHEUHOTO U3YYCHUS, TIc HANMEHEE
IUTOTHOM SIBIIsieTCs Ta30Bast cpena (atmMocdepa). [lana kapTuHa Ta30BBIX cpell BceneHHO#, MpuHATas B COBPEMEHHOM
Hayke. [y cpaBHEHUs mpencTaBicHa Mugoornueckas kKaptuaa Mupa, paccMarpuBaronias ra3oBpyro cpeny BeeneHHoit
kak Enumnoe Teno, oOmamaroiee CIOMCTOW CTPYKTYpOW. DTa KOHICHIHMSA IOABOTUT K TMOHUMAHUIO DPE3YJIbTATOB
uccienoBaHuil akanmeMrka Mopo3oBa, MOCBSIIEHHBIX PELICHHIO MPOOJIEMbl TaJlaKTHYECKOTO BO3JICHCTBHS Ha TOTOAY
3emin.

CoBpeMeHHBIE aCTPOHOMBI YCTaHOBWIH, uTO IIpocTtpaHcTBO BceeneHHol 3amonHeHO pa3peXEHHBIM
ra3oM, COCTOSIIMM B OCHOBHOM M3 JIETKMX HEHTpPANbHBIX M HMOHU30BAHHBIX aTOMOB (BOAOPOI, TEIHii),
KOCMHYECKHMH JTy9aMH, HEUTPUHO, KBAHTAMH 3JIEKTPOMAarHUTHOIO M3IydeHUs. V3 TeopeTH4ecKuX OLIEHOK
CJIeIyeT, 4YTO CyMMapHas IUIOTHOCTh MeXramaktudeckoil cpeasl < 1072 r/em®. CormiacHo JaHHBIM
HabIoNaTeNbHOM acTpoHOMHH, oHa ~ 10737 r/cm®. AHaOrMYHBIM COCTABOM OONANAIOT MEK3BEIHBIE CPEJIbI
KaKk B Halleld, Tak M B JAPYruX rajaktukax. OHM Takke cofepXkaT MblUIb, CKOHLIEHTPUPOBAHHYIO B
9KBAaTOPHAILHON 9acTH, OCOOCHHO B PyKaBax CHMPaJbHBIX raylakTHK. 110 olleHKaM acTpOHOMOB, CyMMapHasi
IJIOTHOCTh MEX3BE3AHBIX cpell, ~ 10724 r/em®. TIpoctpancTtBo CONHEYHON CHCTEMBI 3aIIONHEHO COJTHEYHBIM
BETPOM, COCTOSIIUM U3 MOHH30BAHHOW IJIa3Mbl, HEUTPAJIbHBIMU ra3aMu, KOCMUYECKUMHU JTy4aMH, MBUIBIO.
CpeHss IIOTHOCTh MEXKIUIaHETHOM cpenbl paBHa 10724 r/em® — 10723 r/em®. Atmocdepa 3emin cOCTOMT H3
CMECH HEUTpaJbHBIX ra3oB (a30T, KUCIOPOA, MHEPTHBIE T'a3bl, F'eJINH, BOAOPOX), BOISHOTO Hapa, IbUIH, a e€
IJIOTHOCTH y MoBepXHOCTH ~ 1,2x1073 r/em®. Utak, razoBas cpeza 3anojHseT BCE MPOCTPAHCTBO BeeneHHol,
BKJIIOYAsl BCE €ro YaCTH — OT MEKTalaKTHUYeCKOTro IPOCTPAHCTBA A0 TUIAHET U UX YacTed (IUIaHeTHBIX Cpesl,
OMONOTHUECKUX BUJOB, ...). Kaxkmas xocmuyeckas CTPYKTypa — HEOTheMJIeMas 4acTh Oojee KPYIMHOM
cTpykTypbl Becenennoil. Ilockonpky ra3 3anoaHseT Bc€ MPOCTPAHCTBO BeeneHHoM, MOKHO clienaTh BBIBOA, YTO
arMoc(epa IUIaHeThl — YacTh ra30BOro Telia BeeneHHoM, a KKl 00UTATeNb MIAHETHI JABIIIUT HE TOJIBKO
aTMOCQEpHBIM BO3YXOM, HO M Ta30BO-MBUICBOM CpelIoi MEXIUIAaHETHOrO TNPOCTPAaHCTBa, [ aiakTukw,
MEXTaJJaKTHYECKOT0 MPOCTPAHCTBA,... COBpeMeHHas HayKa IoKa He IpUAa&T 0co00ro 3Ha4eHUs 3TOMY (aKTy.
[IpaBna, yu€éHble OTMEUAIOT, YTO Ha TUIAHETY KayKble CYTKH BbINAanaeT okosio 60 TOHH kocMudeckor nmsuid. Ho
MOTYT JIM Ha HacC BIUSATh U3MEHEHUS Ta30Boro nojis Beenennoii?

B nmocneanee BpeMst Kitumar 3eMIIH Hadall M3MEHATHCS B ycKopsmomemcs TeMie. Knmumar — cocrosiHue
OKOJIO3EMHOI0 Ta30BOr0 MHPOCTpaHcTBa (ammocgepwr). VicnapeHue BOABI, Kak CBOOOAHOM, Tak |
coziepiKalleiicss B ouBax, PacTUTEIBHOCTH, OMOJOTMYECKUX TellaX, 00pa3yeT eIWHBIA KPyroBOpoT BOIBI B
[pupone; obmaka 0Opa3yroTCs H3-3a TOTO, YTO PAa3HbIC ra3bl IUIAHETHI Ha ONPECIIEHHON TEPPUTOPUU UMEIOT
pasHble Temmeparypel. IlosTomy oOnaka KOHUEHTPUPYIOTCS B BHAE MAacIITaOHBIX OOpa30BaHMI,
MOAYUHSIONINXCS pUTMaM Kpyroobopota 3T1oil Tepputopuu. Ho 3Tu 3HaHUS HEe OOBACHAIOT NMPUYMH, U3-3a
KOTOPBIX MPOTHO3 MOTO/BI JOBOJBHO YacTO OBIBAET HETOYEH; HayuyHble OOBSICHEHHUS Mpolecca o0pa3oBaHuUs
O0JIaKOB SIBJISAIOTCSL CJIOXKHBIMHM, & TaKkKe HEYETKO cOpMYyIMpOBaHO OOBSCHEHHE NPUYUHBI CaMOro
Kpyroobopora. Bcé neno — B camoii cucteme HCCIEIOBaHHMH, a IMABHOE — B MOAXOAE K HMOHHUMAHHIO
npeaMera uccienopanuii. [IpobaeMoil mporHo3npoBaHuUs MOTOABI 3aHUMAJICS BBIIAIONIMICS UCCIIEI0BATENb,
yu€HBIA-DHITMKIoNeuCcT Hukonmait AnexkcanapoBud Mopo3oB. OH yCTaHOBHJI, YTO COJHEYHO-TyHHBIC
BO31eiicTBUS 00BsACHTH ToNbKO 60% mpeackaszanuii, a octanbHbie 40% He cObIBaIMCh. AHATH3UPYS paOOTHI
MPEIIECTBEHHUKOB, YUYEHBIM MPUIIET K BBIBOMY, YTO HEJOCTAOIINM (PAKTOPOM BIHMSHUS Ha ITOTOIHBIC
XapaKTePUCTUKH IOJDKHO OBITh HEYYTEHHOE BO3ACHCTBHE | amakTWKW, MpEeXae Bcero — €€ pasTuIHBIX
HentpoB. UtoOwl HaiiTu 3TOT (hakTtop, MOpo30B BMECTE C MOMOIIHMKAMH B TE€UEHHE 7 JIET CKPYMYIE3HO
TIIEPEBOIUIT ¢ COJIHEYHOTO BPEMEHHM Ha 3BE3nHOE! naHHbIe M3 MeTeoposorndeckux exeronnukos CCCP u
MHOXECTBA 3apyOeKHBIX CTpaH. B pesynbrare Obuto mojyueHo Oosiee 200 muarpamm, Tae JUIS KaxKaon
MECTHOCTH YCTaHaBJIHMBAJIMCh 3aBUCHMOCTH TEMIIEPaTyphbl, OTHOCHUTEIBHON M aOCOMIOTHON BIQXKHOCTH OT

136630nb1e u conmeunvle cymku — COOTBETCTBEHHO, MPOMEKYTKM MEXJLY JBYMs ITOCIENOBATENLHBIMU (BEPXHUMM)
KyJIbMHHAIMSIMH TOUYKH BeCEHHEro paBHojieHcTBHA 1 ConHna. Benencreue opouransHoro npmkenust 3emiu, CoHie
nepeMeriaeTcss cpend 3BE3N B HANpaBIEHWM, OOpaTHOM CyTOYHOMY BpalleHHIO HeOecHOW cdepsl, Io3TOMY
COJIHEYHbIE CYTKH JUIMHHEE 3BE3IHBIX NPUMEpHO Ha 4 MuHYTHL. [ pacdy€roB, CBSI3aHHBIX C M3yYEHHEM
raJlakKTHYECKUX BO3/ICHCTBUM, ClIelyeT IPUMEHSTD 3BE3THOE BpEMsL.



COJTHEYHOI'O U 3BE3IHOTO BpeMeHH. “3BE3MHBIC” AMarpaMMbl KMEJIH T¢ jke (DOPMBI, YTO U “COTHEUHBIE”, HO C
MEHBIIUMH aMIUIUTYAaMU IHMKOB. MakCHUMyMbl W MHHUMYMBI 3BE3[JHO-CYTOUHBIX BJIMSHHUI OKa3aluCh
HETIOCPEJCTBEHHO CBSA3aHBI C BEPXHUMH W HIDKHUMH KyJIbMHHAUMsIMH HcToYHHMKa B Kwmie. Mopozos
MPEATOI0KHII, YTO B 3TON 00JIACTH “CYIIECTBYET THTAaHTCKOE CKOIUIEHHE BEICOKOTEMIIEpaTypHOTo BELIECTBA,
W3Iy4E€HHE KOTOPOro IOBBIIIAET BO BPEMsS CBOETO HAWBBICIIEIO MOABLEMA Haj T'OPHU30HTOM JII0O00r0 MecTa
TEeMIIepaTypy BO3ayXa HaJ HAM Oojiee 4eM Ha CeIbMYIO 100 conHedHoro HarpeBanus™ [1]. Kpome Toro, mo
Mepe MOJHATUS HWCTOYHHMKA HaJ TOPU30HTOM YBEIMYMBACTCS OTHOCHUTENbHAs BIAXXKHOCTh BO3AyXa
(HachIIIEHHOCTh BOISIHBIM Tra3oM). Ha nuarpammax ranakTu4eckuii MaKCUMyM B YMEPEHHBIX IOsicax 3eMiH
COCTaBJISICT IOJIOBUHY cosiHeyHoro [1]. MakcumanpHOE MOBBIIMIEHHE TEMIIEpaTyphl, BeI3BaHHOE CoHLEM,
MMEET MECTO Yepe3 2 9aca Moclie ero MPOX0KICHHS YEPE3 MECTHBIN MEPHIMaH?. AHAJIOTMYHOE TaJaKTHIECKOE
BO3/IEHCTBHE JJOCTUTAET MaKCMMyMa 4epe3 2 4aca IMocie TTPOXOKIEHUs MCTOYHUKOM 3BE3IHOTO MEpUIMaHa’,
Hccnenys CcKOpPOCTh HCHApeHHs BOAHOM IIOBEPXHOCTH IUIAHETHI I0J BO3ACHCTBHEM IaJaKTUYECKOTO
n3nydeHus, MOpo30B HaXOAWT, YTO “‘OHA JOCTUTAET TPETU coJiHeuHoro Bozaeiicteus” [1]. HaOmronenus
MOKa3bIBAIOT, YTO 3/1€Ch ‘‘COJHEUHBIH MakCHMyM™ 3ala3[bplBaeT Ha § YacoB IOCNIE MPOXOXKICHUS 4Yepe3
Mepuauad. Ilomaras, 4yro Ha CTOJBKO K€ 3ama3ibIBAE€T U raJIAKTUYECKOE BO3JEHCTBHUE, JIETKO ONPENEIHTH:
HCTOYHMK pacIiojoxeH B co3pe3auu Kus. Mcecnenys neprnoguyHOCTh N3MEHEHUH pacIipeeNIeHNs 0K AEBbIX
0CaJIKOB Ha BCEX MaTepHUKax IJIAHEThl, KpoMe AHTapKTHIbI, MOpO30B NMPHUILEN K BHIBOAY, UYTO OHA 3aBUCHT HE
TOJBKO OT HM3MEHEHHH OapOMETpHYECKOro [AAaBICHUsI M TEMIeparypbl, HO M OT MAarHUTHBIX Oypb,
MIPOUCXOAINX He ToNbKo Ha COIHIIE, HO U B TAJTAKTUYECKOM 00pa3oBaHuM co3Be3ans Kums: “Brrxomut naxe
TakK, Kak Oy/ITO KayKABIH ylap KOCMHUYECKUX MOJHUH 1 IPOTYyOEpaHLIeB Ha KAKOM-TTHOO0 TajJaKTHYeCcKOM IEHTpe
COTIPOBOXKIACTCS MHOTOKPATHBIM 3XOM Ha OCTalmbHBIX [1].

Actponombr IOxHO# EBpomeiickoil oOcepBaTopry HEOABHO CAENANHM ITydIIMiA HA JAHHBIA MOMEHT
CHUMOK 3araJI04HbIX 00JaKOB BOKPYT SMUCCHOHHON TYMaHHOCTH (00J1acTh HOHU3UpOBaHHOTO Bomopoaa) NGC
3372, pacnonoxxeHHON B co3Be3auu Kuiis Ha paccTosHUM, OlleHHBaeMoM B mHTepBasie or 6500 mo 10000
cBetoBhIX JeT?. Ilo cBoMM yroBeIM pasmepam TymanHOCTh Kuist B 4 paza MpeBOCXOIUT YITIOBOH JAUAMETP
Comnna u nonHo# Jlyrel. OHa ocBemraercs MBOWHBIM rumneprurantom @opamen (n Kums): e€ coBokymHas
CBETHMOCTh IPEBHIIIACT COJHEUHYI OoJjiee 4eM B 5 MJIH pa3, a Macca Oosiee yem B 100 pa3 mpeBOCXOIUT
COJIHEeYHYI0. 3Be3/1a HaxoauTcs oT 3emiyid Ha pacctostHUM 7500 cBeToBbIX JieT. OCHOBHOM €€ KOMIOHEHT (1
Kuns A) — sipkast roimy0ast mepeMeHHas (TUIepruranT) ¢ HadanbHoi Maccor 150 comreunsix: 30 U3 HUX yxe
paccesiHO B BUJIE 3BE3JHOTO BeTpa. DTO OHA U3 CAMBIX OOJBIINX HEYCTOHYMBBIX 3BE3/, Macca KOTOpOi OJIn3ka
K TEOPETUYECKOMY Ipeaeny. YUEHbIE MPEeronaratoT, YTO CO BpEMEHEM OHa MPEBPATUTCS B CBEPXHOBYIOO.
Bropas 3Be3a (n Kusst B) taroke 0671a1aeT BBICOKO# TeMIIEpaTypoii CBETUMOCTBIO, a €€ Macca B 5 pa3 MEHbIIIE
Maccel 1 Kuns A. ®opamen okpyxena TymanHoctssmu Kwnd, T'omynkyn m 3amounas CkBakuHa. Wms
®dopamMeH, oO3HaAUaIee “oTBepcTHE”, CBA3aHO C 3aMoyHOW CKBaXWHOW. DMHCCHOHHAs TYMAaHHOCTH
l'omyHKyn Bo3HHKIIA B pe3ylibTare cOpoca BemecTBa 3Be310i 1 Kus A, xotopsrit mpomsommén B 1842 roxy. B
co3se3auu Kuiis Ha paccrosaun 6500 cBeToBbIX JeT oT Hac Haxogutes ckomienne NGC 3572, Oro — rpymnmna
MOJIOIBIX 0€N0-TOMYObIX THTaHTOB, TE€HEPHPYIOIIMX MOIIHBIC 3BE3MHBIE BUXPH (BETPHI), pa3MeTarolue
OCTaTKH Ta30B U MBUTK MaTePUHCKON TyMaHHOCTH. OHM HOHU3UPYIOT BOJOPOl, HAXOAIIUICS B TYMaHHOCTH,
BBI3BIBas €ro cBeueHue. [lon BausiHHEM 3BE3THOrO BETpa B TYMaHHOCTH OOpa3ylOTCs pasjindHble (GUTyphl B
BUJIC My3bIpeH, apoK W OOBEKTOB NPHYYIMBBIX KOHPUTypamnui, Ha3BaHHBIX ‘‘CIIOHOBBMMH XOOOTamu .
[Ipenmonaraemplii BO3pacT CKOIUIEHHS OKOJIO § MJIH JIET, JUAMETP OKPY)Kalolel TYMaHHOCTH — IOpSAIKa
HECKOJIBKHX CBETOBBIX JIeT. OCOOBIN MHTEpeC MpEeACTaBIseT KoiblieoOpaszHas (IU1aHeTapHas) TYMaHHOCTB,
Haxozsascs B ero neHTpe. OObIYHO MoJ00HbIE TYMaHHOCTH BO3HUKAIOT B KOHIIE )KU3HEHHOTO LIUKJIa 3BE3/bI:
OHa cOpachIBaeT MaTEPHIO U MpeBpamiaeTcs B 6e1oro kapauka. Bo3MOKHO, Bce 3TU HECTAOMIIbHBIE 0OBEKTHI
(3B&31pI Ha TOCIEAHEH CTaguM HBOJIIOIMH, TPYINIA MOJOABIX OBICTPO (HOPMHUPYIOMIMXCS 3BE3I) TaKKe
MPUHUMAIOT ydacTue B (popMUpOBaHUM MOTrObI Ha AajEéKoi oT HuX TuiaHere. Ho kak 310 Bo3mMoxkHO? Benb
Conunie HaxomuTcss OT 3emun Ha pacctosHud 500 CBETOBBIX CEKyH, a TaJaKTHYECKHe WCTOYHUKH,

2Mecmuuiii Mepuouan — NepecedeHue MIOCKOCTH, Ipoxosieil yepes nadmonarens u CoHIE B MOMEHT €ro BepXHei
KyJIbMUHAIUU (MECTHBIH MOJIJIEHB), ¢ HeOECHOM cepoit.

33pE3nHbI MepUAMAH IPOXOAUT Yepe3 OOBEKT B MOMEHT €ro BEPXHEHl KyJbMHHALIMU, M3MEPAEMON 110 3BE3AHOMY
BpPEMEHHU.

*CBetoBoii roz (C. I.) — PaccTosHKE, KOTOPOE MPOJIETAET CBET 32 OJIMH FJIMAHCKHIT TOJI ¢O cKOPocThio 300000 KM/cex.
OmuH c. T. ~ 9,46x10% kM.

S®eHOMEH CBEPXHOBOW — MOIIHBI B3PHIB C BBIEJEHHEM OTPOMHOTO KOJUYECTBA DHEPTHH, COMPOBOXKIAOIIMICS
BBIOPOCOM 3HAYMTENLHOM YacTH 3BE3IHON Macchl B OKpY)Kalolllee NPOCTPAHCTBO, Tie 00pasyeTcst TYMaHHOCTb. M3
ocraIeiics yactu Gopmupyercst MO0 HEOONIBIION IUIOTHBIH 00BbEKT — HEWTpOHHas 3Be3/a, 00 4EpHas Ablpa
(epexoz 3B€3/161 B IPOCTPAHCTBO MHOW MEPHOCTH).



BBI3BIBAIOIIINE AaHAJIOTHYHOE BO3ACHCTBYE Ha aTMOC(epy y/laJIeHbI Ha THICSYH CBETOBBIX JieT. Onpenessiromuii
(hakTop — mMOIBLKO 8bicOMAa NON0NHCEHUA UCMOYHUKA HAO zopuzonmom. llomydaercs, uro B [amaktuke
CYLIECTBYET YHHBEpcallbHOE BO3IeicTBUE, OAMHAKOBO Biusomee Ha ConHie W Ha 3eMmo. DTOT (akT co
BpPEMEHEM JIOJDKEH MPUBECTH HAC K KOPEHHOMY IEpECMOTpY B3INIsAa Ha OKpYXKarollee MPOCTPaHCTBO KaK Ha
3-MepHbIii 00bEM, B KOTOPOM BCE OOBEKTHI PACIioNararoTcs Ha pa3HbIX MPOCTPAHCTBEHHBIX PACCTOSHUSIX OT
HaOmonatens. B pamkax STHX TpeAcTaBleHH CHUTHANI OT Ooiiee yIain€HHOTO OOBEeKTa MOJDKEH MPHUTH K
HaOII0AaTeNIo o3XKe, 4eM oT Oonee Onuskoro. Ho pesynprarsl Mopo3oBa ompoBepraroT 3Ty “O4eBHUAHOCTD
CKOPOCTh TpWXOfa ‘“‘CHMTHaNa”’, BBI3BIBAIONIETO: 1) TMOBEINIEHHWE TeMIepaTypbl atMocdepsr; 2) ncmapeHue
BOJTHOM TTOBEPXHOCTH 3aBUCHUT TOJIBKO OT CAMOTO XapaKTepa sIBIEHUS, HO He OT PACCTOSHUS MEXy TIaHETOU
W MCTOYHUKOM CUTHaNa. ['ajakTHdyeckuil CUTHaJl B MIEPBOM CIIydae OMa3IbIBacT Ha 2 yaca MO CPAaBHEHHUIO C
COJIHEYHBIM, BO BTOPOM — Ha § yacoB. B 00oux ciydasix MakcuMyM BO3JEHCTBUS CBSI3aH C MOMEHTOM BepXHEH
KyJIbMUHAIIMH NCTOYHHKA, & HE C PACCTOSHUEM JI0 Hero. [IJ1sf 0co3HaHwMsI 3TOTO Ipoliecca moTpedyeTcst IPUHATh
JpYTyl0 CHUCTEMY ONMCAHHs HAIIEro MHpa, OTIMYHYIO OT JIaBHO YKOPCHHBLICHCS B HAlleM CO3HAHHU.
W3menenus Ha miaHeTe, HAPACTAIOIINE B YCKOPSIOIIEMCS TEMIIE, CBUACTENLCTBYIOT O TOM, YTO MPHUILIA opa
HOBBIMH TJ1a3aMH IIOCMOTPETH Ha TaKOW MPUBBIYHBIN YCTOSBIIUNCS MHAP, HA3bIBAEMBIH “peansHOCThIO”. U ams
Hadaja clieflyeT He OTMaxXUBaTbCsA OT (haKTOB, JaKe €CIIM OHU U HE YKIIAIBIBAIOTCS B MPUBBIYHYIO CTPOUHYIO
KapTHHY, a IOCTapaThCsl 0CO3HATh, UTO JKE CTOMUT 32 “aHOMAJIbHBIMK SIBIICHUSIMU M pe3y/IbTaTaMH HaOTFOICHUH,
HE YKJIJBIBAIOIINXCS B IPUBBIYHBIE PAMKH.

3emist — gactuna BeenenHoi. Kaxpril ygacTok e€ moBepXHOCTH — O0OBbEMHAs Cpeia, COCTOSIIAs 13
ra30BOTO CJIOS (CO CBOMM COCTaBOM M IUIOTHOCTBIO Ha pa3HBIX BEICOTAX ), BOJHOM (OKeaH, MOpE, 03€P0, PEKa,...)
Win TBEPAOW MOBEPXHOCTH (TOpa, XOJIM, PaBHUHA, OBparu, OAallkd, Pa3lioMbl) U MOIMOBEPXHOCTHOTO CIIOS
(TryOMHHOTO CoAep KaHUs TUTAHETHI). DTOT CIOEHBINA “MUpor” — 00beIUHEHHE CTPYKTYP Pa3HOU IIIOTHOCTH.
ConHeuHblil CBET KaXIyl0 YCIOBHYIO “cekyHay”® ocemaer armocgepy IiuaHeTsl, a cama atmocdepa —
NPeABAYIIUA (10 ATOW CeKyH/bl) MHOXXECTBEHHBIH 00BbEM CEKyH]| KaK OeCUMCIICHHBIC BapHallid CHHTE3a
CBETa, OOpa3yoIero Tasbl, JKUIKOCTH, PAaCTUTEIHHOCTh, KMBOTHBIH MHp, YelIoBeKa,... Ilpm sToM cBer
erceceKyHOHO HACHIIAeT BCE CPEbl, BKIIIOYash OMOIOTMUYECKHE BUABI IUIAHETHI: TPOUCXONNUT €KECEKyHTHAS
MaTepuain3alus Bcell IUIaHeThl B “‘COIHEYHBIX JIAJOHAX BMECTE CO BCeM €€ COIEpKUMBIM (OOUTATEISIMH).
Marepuanuzanusi cBeTa co3IaéT CJIOM Ta30B, KOTOpBIE IIOJl BO3JCHCTBHEM CBETa OOPa3ylOT pa3iHyHbIE
XUMHAYECKHEe coequHeHns. Bo3myx — cMmech ra3oB. B pazHoe BpeMst IponopIiy MeX Ty Pa3IHIHBIMH T'a3aMH
OTJIMYAIOTCS B 3aBUCUMOCTH OT COCTOSIHHSI TAIaKTHUECKUX Cpell, CKBO3b KOTOpEIE Tu1aHeTa BMecTe ¢ ConHIeM
mposieraet B ['ajlakTuke 1o crnupaneoOpasHoOMy MapIipyTy ¢o ckopocThio 230 km/cex. CoHEUHBINH CBET —
pesynbrar Marepuanuzanui COJHIIEM Pa3HOIUIOTHBIX TaJaKTUYECKUX Cpei, TOINIONIaeMbIX aypod Teia
ComHria. A cocTaB caMuX TaJJaKTHUECKHUX CPeJ| OTpeIeNsieTcsl SHEPreTHKON yJacTka rnpojiéra Miueanoro [lytu
B Pa3HOIJIOTHBIX MEXTaTaKTHIECKUX cpeaax. [109ToMy ycroBHs )KW3HU YellOBEeKa Ha TUIAHETE ONPEICISIOTCS
ycioBusiMu e€ mponéra B ['amakTrike. Mbl He MOXeM W3MEHHUTH ABMkeHUs CONHIIA, HO MOXXEM OCO3HATh
MIPOUCXOSAINEE U MTPUCTIOCOOUTHC K BOSHUKAIOIIUM HOBBIM YCIIOBHSIM.

Braemnsisi cpema — Hamie HEBHAMMOE TEJIO, HO OHO HE Ieloe (B €IMHBIH MOMEHT BPEMEHH), a
pa3bpocaHHoe (pparMeHTaMH BO Beex “‘cekyHaax”’ (U, €CTECTBEHHO, BO BCEX COOTBETCTRBYIOLIUX UM Pa3IMYHBIX
MecTax B IPOCTPAHCTBE IUIAHETHI), 3a e€ IpefenaMu, 3a npeaenamu COHEYHOW CHCTEMBI, 3a MpeeiaMu
lanaktuky,... Mbl cymecTByeM Kak Tena Omaromapsi (ppakTalbHOCTH IUIAHETHBIX Cpell, KOTOpBIE caMu
MOCTIeIOBAaTENHbHO CO3/aHbl (PPaKTaTHLHOCTHIO COTHEUHOTO M3Ny4eHus, a camMo ConHile — (QpakTaabHOCTHIO
TATaKTUYECKUX TEYEHUH,... [l03TOMy M MPOHUCXOMUT execeKyHIHas cOOpKa KakIOoro Teila B YCIOBUAX
Pa3BHUTHS MHOXKECTB, 00pa3yIoOIINX B pa3HbIX CBOMX BpeMeHax HOBbIe MHOKeCTBa (ppakranbHOCTh COOBITHIA
Bcex Tei). Jlio6oe IUIOTHOE TeNo — JHEPrUs MHOTOKPATHBIX TpaHCGOpMAlMil 3BE3NHBIX M3ITydeHHMH (YIUIOTHEHUH

rajgakTHyeckux cpen). Jliroboe teno CoaHeuHOH cUCTeMBl — HEPrusl COMHEUHbIX U3ayueHuH, rae ColHle — MaTepualu3anus
TedeHUil BpeMEH ' PA3HOIUIOTHON TralaKkTHYeCKoW cpenwl (pparmenTa Tedenmii BpeméH Bcenennoit). Bce Tena Ha mianere
HA4YMHAIOTCS M3 JAPYTHX Tel, I[e IOCTOSHHOW NEpBOOCHOBOW SBIISETCA COJHEYHOE H3IydeHHe. Uepenysch B BapualUsaX
CHHTE30B, OHO 00pa3yeT IJIaHeTy 3eMJlsl U €€ TOJIb30BaTelIeH:

1. Conneunoe m3nyuenue (1) oOpa3yeT razoBbie COCTaBHI (2);

2. (1) + (2) obpasyrot xunkoctu (3);

3. (1) +(2) + (3) oOpasyroT bakTepun + MUKPOOHI (4);

4. (1)+(2) +(3) + (4) obpazyrot Buas! oUB (5);

5.(1) + (2) + (3) + (4) + (5) obpasyroT BBl pacTUTEIHLHOCTH (6);

® VcnoHas cekyHna — 0OpasHOe TIOHATHE, 3aBUCAINEE OT BBIOOpPA TNPUMEHSEMON CHCTEMBI OTcuéra. EE
MIPOJOIDKUTENILHOCTE ISl PAa3HBIX CTPYKTYP 3aBUCHT OT HMX BHYTPEHHHX PHUTMOB, OOYCIIOBJIEHHBIX CKOPOCTBIO
SHEProoOMEHOB MEX/y SHEPreTHYECKHM MUPOM M MaTepHaIbHBIM MUPOM (CKOPOCTHIO XUMHUYECKHX PEAKIUH).
"Teuenust BpeMEH MOKHO 3aMEHUTB JJIsl IPOCTOTHI IOHATHEM “MHOTOMEPHOCTE” .



6.(1)+(2)+(3) + (4) + (5) + (6) obpazyroT kuUBOTHEIN MHD (7);

7.(1)+(2)+(3) + (4) + (5) + (6) + (7) oOpazyroT yeoBeKa.

Buonornueckre BUIBI TUIAHETHI, BKIIFOYAs YeIOBEKa, 00nanaroT (pu3nueckuMu (TUIOTHBIMHU) TellaMH,
COCTOSIIIIUMU M3 Ta30BOM, KHUIKOW U TBEPION (ocamounoi) cpen. XKunkue cpeapl — CTYIICHUS Ta30BbBIX, a
TBEPIBIC — CrYHICHUS XHIKUX cpell. ['a30Bble cpejbl, HAUMEHEE IUIOTHBIC, MPOHHU3BIBAIOT JKUJIKHE W
ocamouHble. B TeueHre MWIIMAPIOB JIET ra30BbIE CPEIbl CO3AaBaH (OPMBI TENI U3 ACCOMMAUNA MUKPOOOBS,
BBIHYJICHHO TPaHC(HOPMUPYSICH BCICIACTBUE OCCUMCICHHBIX BAPHAIIUN TaJIaAKTHYSCKOTO MTPOCTPAHCTBA BIIOJb
MapIipyTa nposiéra mianetsl BMecTe ¢ ComHieM. [Ipu sToM TpanchopMUpoBaIocs U COTHEYHOE H3ITyUCHHE.
CucteMa CTpOroro MCIOJIHEHHSI pa3HBIX 3a/1a4 KjaccaMu MUKPOOOB 00pa30oBalio OCHOBHYIO, aKTYILHYIO JIO
CHX TIOp CMBICIOBYIO (hopMy MOBelNeHUS: Gvlycumy — mpancgopmupysacy. COCTOSHUE Pa3HOIUIOTHBIX
raJIakKTHIeCKuX cpea MeHsieT B Tesie ColtHIla COCTaB MUKPOOOB, 00pa3ymINUX Tella 36MHBIX OMOJIOTUYEeCKUX
CYIIECTB, T. €. mpancgopmupyem WX Tena, MPUCNOCAONMBAsS K HOBBIM YCIOBHSM >KH3HH Ha TUIAHETE,
ocBeménHol ConHIeM ¢ 00Jiee BRICOKUM YHEPIeTUUYCCKUM YPOBHEM, UM HBIHEIIHEE. [103ToMy BCE Ha MITaHETE,

OT COCTOSHHUS arMoc(epsl 0 TEXHHYECKHX Pa3pabOTOK — pe3yibTaT MOCIEIOBATENFHOTO CHHTE3a PA3NIMYHBIX CPel, Te
OIPENIEIAIONINM  SBISICTCS COCTOSHUE TAJaKTHYECKUX cpel. MarHuTHBIC, 3JIeKTPOMATHHUTHBIC, IIa3MEHHBIC COCTOSHHS
MIPE/ICTABISIIOT COOOM CBOMCTBA SIPKO BHIPAXKEHHBIX YHEProoOMeHOB. [10CKONIBKY Ha JaHHOM STare SBOJIIOLWHU MTOAABIISIONICE
OOJIBLIMHCTBO JIFONIEi He 001aJaeT ClIOCOOHOCTHIO HEMOCPEACTBEHHO “BHJIECTh” MYJIbCALIUH MIEPEX00B SHEPreTHUECKOTO MUPA,
JUISL OCO3HAHHS MPOUCXOISIINX IPOLECCOB (COOBITHIA KHU3HU) CIIEAyeT 00paTHThCS K cOOCTBeHHOW MHTYyWIMU. OCo3HaHUe,
4yepe3 BOCIIPUATHE JIMYHOTO “SI” — 3To u ecTh Te “cBon” penbedsl BO (hparMeHTax (GpakTalbHBIX CBA3EH KaXJOro peanbHOro
YeII0BeKa, MPOSBIISIONINECS B MaTEPUaIHbHOM MHPE B BU/IE “CBOMX MHHEPAJIOB, IEPEBBEB, 3BE3,. .

AtMmocdepa mmaHeTsl — MepBasi CTyNEeHb MaTepUAIN3ALMK COTHEYHOro n3y4deHus. Ho 3o He ckomnuine
ra3oB M HE YacOBOW MEXaHM3M, MEXaHMYECKH MONUMHSIOIIMNCS ONpenenéHHbIM puTMaM. ArtMmocdepa —
KUBOM OpraHW3M, KOTOPBIH B KaKIble CBOM MIHOBEHMs OOpa3yeT M Hall MBICIHTENBHBIA IpoIecc Kak
ocosHaHue camux ceOs! Benp Teno venoBeka — HEBUAMMAS JJIsl HETO Hepa3pbIBHAS YacTh Ta30BBIX CPEl,
00pasyoNmx eInHOe, MEHSIOIIEECs] Ha He3HAUUTebHbIe 1011 npouenTa I'azoBoe Teno. OHO ecTh u Bona, 1
MOYBa, M paCTeHUs, M OHoNorHUecKue Tena. Beapb ra3 cogepKUTCs BO BCEX 3TUX Cpeax M Teax, HO He TOJIBKO
B HHX: Ta3oBas cpela — MarepuainbHoe Teno Bcenennoit. I[lostomy “ra3zoBoe Teno” uenoBeka
pacnpocTpaHnsieTcss Ha Bclo Bceemennyro! O06 5TOM pa3HBIMH CIOBaMH TOBOPHUTCS B MCTOYHHWKAaxX EmWHOTO
3HaHUs, KOTOpOE NPHUXOAUT K BBICIIMM CYILECTBaM IIJIAHETHl HA Pa3HbIX JdTamax ux sBoionuu. OHO
nepena€Tcsi U3 IMOKOJICHWS B TIOKOJCHHE KaK B YCTHOH, TaK M B IUCHBMEHHOH (opme, Kaxablii pa3
COOTBETCTBYIOIICH YPOBHIO CO3HaHUA HapoaoB. Hamia peub cocTouT u3 cioB. “CioB0” — OIHO U3 3HAYEHUH
rpedyeckoro A0yoo (1o2oc) — “cioBo, CMbICI, 3akoH”. OcOOBI HHTEPEC MPEICTABISIOT CJIOBA, AOMIC/IIIHE JI0
Hac 13 oTnanéHHermmx BpeMEH. CaM (hakT MX 3By4aHus B HAIIEM MHUPE O3HAYAET, YTO OHU 00JIAIAI0T MOIITHBIM
9HEPreTUKOM, TO3TOMY MOTYT OKa3bIBaTh CHJIbHOE BO3JEHCTBHE KaK IPH YTEHHH COZIEpIKalluX WX TEKCTOB,
TaK ¥ IpU YCTHOM 3By4aHUH. U 371€ch Ba)KHO Kak MOXKHO TOYHEE PasrafaTh CMBICH 3THX JIPEBHUX CJIOB,
KOTOPBIMH TOJIB30BAJIUCh pa3HbIe HAPOJb! MJIAHETHl HA 3ape 3BONIIOLMH. Eciy sHepreTHueckoe cOCTOSHUE
YUTAOIIET0 WM CIYIIAIOIIETO B JAHHOM MECTE B JaHHBII1 MOMEHT BPEMEHHU COBIIA/Ia€T C SHEPTeTHKOM TeKCTa,
TO YEJIOBEK CMOXET C OoJjiee WJIM MEHEE CTENECHbIO “IOCTOBEPHOCTH MOHSATHh WM YBHICTh HNPOYUTAHHOE

(YCIBITIIAaHHOE): BEMIb CIOBA COCTOST W3 OYKB, a KX/Iast i3 MHOXKECTBA GYKB B JTIOOOM MX COYETAHUH B CIIOBO (TPEIOKEHHS,
a03alibl, TEKCTHI, IPOU3BEAEHUS,...) — 3TO [[BETOBAS MYJIbCALH TOHOB U MOJYTOHOB CIEKTPAJIbHBIX I[BETHBIX TEUCHUN BPeMEH
sHepreTHueckoro mupa’. [uceMeHHOE OTOOpaXKEHHE TUX MyNIbcaluil (CIIOBO, TEKCT, PUCYHOK) — YCIOBHAs Pa3MEPHOCTD
n300pakeHusl (HEPTETHYECKON CTPYKTYPHI), LIETHKOM 3aBUCSIIAS OT yIVIa 3peHUs: MEPHOCTh KaXJ0Tro n300paxkeHns (OyKBHI,

CJIOBA, MPEIOKEHHS,...) — “KOBPOBBIA PHUCYHOK’, a Bce OHH 00pa3yroT MHOXKECTBO TaKHX “pUCYHKOB”. OHM HMPOHU3BIBAIOT
IpYT OpyTa, 00pasys depeoBaHHs MPUOIIDKEHNS U (MIIN) YIaIeHNs [BETOBEIX Pesibe()oB ((paKTaloB) SHEPIETHIECKOTO MUPA.
IMpousnocumele OykBbI — TpaHchOpManuss TeX BUIOB HHEPrOOOMEHOB, KOTOpBIE NAIOT APYTUM BUAAM CBOIO CHCTEMY

curHanu3anuu. Ecim co3Hanue yurarens (Cirymarens) BOWIET B pe30HAHC C MPOYUTAHHBIM (YCIBIIIAHHBIM), TO TIOMOXET EMY
YaCTUYHO “IOTrPY3UTHCS” B OAMH U3 CIOEB MPOIIEALIETO BPEMEHHU.

BoT 4T0 CKa3aHO O ra30BOW CpeE M BOJHOM Cpelax B MCTOYHMKAX 3HAHMSA, JaHHBIX b(am’®, Mup
npebriBaeT mocpean Kympr'' — Tlycrorsr, Houn, numénHON BpeMeHM M 00iMKa. JTO — HW3HAYaabHas
KOHIETIIIUS, Ta caMasi “‘BHELIHSA ThMa”, “Oe3rpaHuydHas TbMa”, “0e33BE34HOE IPOCTPaHCcTBO . MHp OKpYKatoT

8Mukpo6 — marepuanuzanus (B BUIe MEKPOTENIA) AUana3oHa 4actor BpeMenu COJHIA B IMANa30HE YaCTOT 3EMIIH.

® CriekTp — DHeprusi BHUXPEBbIX COCTOSHMI HEMATEPUAbHOTO BPEMEHH, CBA3BIBAIOIIMX PA3lHMYHbIE OOBEMBI
MIPOCTPAHCTBA beckOHEYHOCTH B paccMaTpUBAEMOM y4acTKe ralaKTHUeCKOTO IMPOCTPAaHCTBA; 00/1a1aeT IIOTHOCTHIO,
CKOPOCTBIO, HA0OPOM YacTOT, COCTABIISIIONIMX YAaCTOTHBIN Anana3oH BpemeHw, rie kaxkmoi u3 7 4acTOT HIPHUCBOECHO
Ha3BaHHE, COBMAAIONIEE C [IBETOM YaCTOTHI NEKTPOMATHUTHOTO CIIEKTPA.

19351ech B KauecTBe MpUMepa MPUBOAMTCS MH(OPMAIIUS, NaHHas dMb(pam, TaK KaK B HEW HanOONIEE MOJAPOOHO M3IIOKEHBI
COOBITHSI CaMBIX paHHHUX 310X, HaunmHas ¢ MoMmeHTa CortBopeHus Mupa. Ho BO3MOXHBI M Jpyrue BapHaHTHI
(BomeOHBIE pyccKHe cKaskH, “TonmyouHast Knura”, “Kanesana”, “Pursena”, muds JIpesHeii ['penun,...)

UKyma — TbMa, MycTOTa; €6a — BHENIHMUI, A6aKyMa — BHEIIHSSA MTyCTOTA.



Crensl Mupa — crulomHas HeNpepblBHasg 000J0YKa OTPOMHOM C(epbl; OHM XOJOAHBI, HE3PUMBI H
HETIPEOI0IUMBI, KpoMe Kak depe3 JIBeps BueBpeMenHoit Houn (mpemnadansHoe cocTossHIE). B mpenenax aTux
CTeH 3aKiroueHa cepa 3eMIIM; CHU3Y, CBEPXY M CO BCEX CTOPOH e okpyxkaeT Baiis'?, BceoxBarublii OkeaH.
Ho non 3emnéit on Gonee momoOeH mopro, a Han 3emnéil — Bosayxy. Hax 3emnéii pasnuBaercs BO3AyX,
nMeHyeMblii Brcta; oH ma€r omopy nrtumam u obmakam. [loaromy ero Bepxuuii cioit 30BETCs DaHbsMap
(Obnaunas oburenn), a HWKHUA — AfiBeHopd (IItmups Crtpana). Bucta mpocTupaercsl Wb Ham
CpenuszeMbeM™ u BHyTpeHHUMH Mopsamu. Han Buctoit nesxut Unsmen®* (HeGecnas Jopora). Cioit Unbsmen
HEenTyOOK, YHCT, MPO3padeH U MPOHU3aH CBETOM, XOTS caM CBeTa He m3ny4aet. inpMmen u Bucra cmemmBaroTcs,
Oyay4H CXOTHBI IO TIPHPOJE CBOEH, omHako ke MmpmeHoMm aprmat boru (omyxorBopéHHble Ctixuu, Crist
Mupa), a HeOecHbIE CBETHIIa, MPOXOAA CKBO3b MbMeH, ounmaoT ero. B VnbMeHe nponokeHsl MyTH 3BE3,
Jlynsr u Connua. JlyHHO# naape Ha3HAUEHO IUIBITH B HIDKHUX closix MibMeHa, mpoxozs 6e1oii HUThIO cpenu
3BE37, TAE 3BE3BI “HE MOIVIM BOCHAPUTh B TEMHBIE U Pa3peXEHHBIE MpeAeIbl ci1osl Baiis, uTo BCE okpyxkaeT
co6oii”, a “CoiHIle MyTelecTBYET Aaxe Haja MiibMeneM u 3a npenenamu 38631 Y. [epemernenne Connna u
JIynsl o 3eMnél mpouCXoAnIIo mo-pasHoMy: npoxofs ¢ Bocroka Ha 3aman, “Connue norpyxaercs B Baifro,
a Jlyna meipsier B besnny Unemena”. Ha Cesepe u lOre, rae mapsT npenenbHbIe X001 u ThMa, a CpenuzeMbe
MTOIXOANT ToYTH K cambiM Ctenam Mupa, Baiis, MneMeH n Bucra cIMBarOTCS BOCIWHO W CMEIIMBAIOTCS
Mexay coboit. 3 Mnbmena, uto Haja 3emMiiél, MOKHO COWTH B Ipe/eiibl Oosiee HUu3KkKe U K KopHsam 3emiu, B
TIEMIepsl ¥ TPOTHI, YTO JIeXKAT B OCHOBAHWU MOpEH. 31ech OepyT McTOK Boabl Cpenusembsi. OHU COCTOAT W3
Unbmena, Baiin u Am6apa (3emins ), u6o Cruxus Bonsl cobupaet Boeauno UinbMer 1 Baiiro 1 nuiér ux BBepx
1o >xuinaM Mwupa, na0bl OUUCTHTE U OCBEXKUTH MOPSI, peKH, 03¢pa U poaHuku 3emin. [loatomy crpysimasics
BOJla HECET B cebe maMsTh O TIIyOMHAX U BBICOTAX M XPAaHHUT YACTHILy MY3bIKH U MYIpOCTH Boabl u cusHUs

HeGecHbIX cBeTuY [2]. Urak, ¢ rryGokoit peBHOCTH OGUTATENH ITAHETHI 3HAI O CIIOMCTOH CTPYKTYpe MEpa 1 B3aHMHOM
MIPOHUKHOBEHUH €TO MEHee IUIOTHBIX CIIOEB B Ooliee TIIOTHEIE.

PaccmoTpuMm 3emuble obnaxal® kak ¢parment ¢paxrana “Tasosoe Temo Bcenennoii”. Bolie 6bUIO 110Ka3aHO, YTO
raJlakTHYeCKUEe MCTOYHMKH BIMSIOT Ha moroxy 3emim (cocrtosHHe atMocdepsl). Ho mockonbky ['anaktika — (parmeHrt
¢dpakrana “BeenenHas”, To cocTosiHAE €€ UCTOYHUKOB OMpeenseTcs npoiueccamu Bo Beenennoit. O6naka — marepualibHbIe
HPOSIBICHKS (DPaKTaIBLHOMN CTPYKTYPHI BO3LYIIIHOTO IPOCTPAHCTRA IUIAHETHI, KOTOPBIC MBI BOCIIPHHIMaeM 3peHneM. Ha naHHoM
JTane 3BOJIOLUMH TOJABJAIONIEe OOJBIIMHCTBO Jtofeil He “BHUJAMT HEMOCPEJCTBEHHO LBETHBIE TEYEHUA BPEMEH
SHEPreTUdECKOr0 MHUpa. I[BETOBOCIPHATHE — 3TO HE MPOCTO BHIEHHE IIBETOB: OHO SBISETCS ebiryscoennvim ® us-3a
MHO)KECTBEHHBIX HEBHIUMBIX NepecedeHuil pa3TnaHbix COOBITHI pa3HBIX TEN B MECTe, IJle OKa3bIBaeTcs denoBek. [loaTomy
JEOMY BUJAT LBETHBIC CHBI, XOTS OYEBHMIHO, YTO I[BETa NPEAMETOB W JaHAmWadTa B CHOBHUJICHUSIX HE OTHOCATCA K

2Baiin — nenena, o6oso0uxa. Ilo cBoeil IPUPO/IE MOXOAUT HA BO3AYX, OJHAKO OTIMYAETCA MEHbIIEH MIIOTHOCTHIO.

13Cnoit, cocroamuii U3 BoAbl U TBEPAOH MOBEPXHOCTH, SBISETCA IPAHMIEH MEXKIY IIPOCTPAHCTBAME, CO3JIAHHBIMH
TEUYCHUSAMH BPEMEH C YAaCTOTAMU BBINIC M HIDKE TEX, YTO CO3AaroT Ham Mup. TBEpaas MOBEpXHOCTH IUTAHETHI H €€
BOIHBI TOKPOB — (parMeHT 3Toro cios (Marepuanmsanus auama3oHa “CpemHero Mwupa”). DTOT mOAXOm,
OCHOBAHHBIN Ha (paKTaIBEHOW CTPYKType BpeMeHH, B KOpHE OTIHYAeTCS OT MPUBBIYHON HICOIOTHH TPEXMEPHOTO
MPOCTPAHCTBA, TAE BCE MPEIMETHI OTAEIEHBI OpyT OoT apyra. OpakrambHOCT, BpeMeHU CBSI3BIBACT CBS3BIBACT BCE
HEBUJUMBIMU HHUTIMH — IIOTOKAMH TEYECHUU BpeMéH, a caMHu MarcpuaJIbHBIC TE€Jla — MECTa MaKCHUMaJIbHON
KOHIOEHTpPALUU 3TUX ITOTOKOB.

“nomen — obnacTh cBeTa (cusHME); IPOCTPAHCTBO Haj aTMoc(epHbIM Bo3ayxoM (Buctoif), Gonee mpospauHoe u
paspexénnoe. 3nech MOTyT ABurarhes 38E31bl, JlyHa u Connie. Croit UnmbMeH nMeeT HanOOMBITYIO0 TOMIIUHY HaJ
o0JacTsIMH, JISKAIMMHU B HAIPABJICHUH MOJIIOCOB 3eMITH.

5 MoxxHO noHMMaTh, uTO ‘“3B&3mamMu’ 3IEChH MMEHYIOTCSl IJIaHeThl, WUnbMeH — MexXIiaHeTHas cpena, Bails —
rajakruyeckas. B [2] roBopurcs Takxke o co3gaHud MecTHOU Ipymnnbl 3BE3], U3BECTHBIX HaM co3Be3auid, JIyHbl u
ComHia.

8 Ambap — GyKBaNbHO CyObOA, B IEPEHOCHOM CMBICIIE 3eMi KaK OOMTEND 3Ib(OB, MO3HeE — JIOEN. 31€Ch 03HAYAET
3eMHbIE BOJBI KaK CI'YIIEHHE BO3AYIIHBIX Cpel.

YHenarno corpynnukn Cepepo-3anannoro yuusepcutera (Mimnotic, CIIIA) Halum I0Ka3aTebeTBa CyIeCTBOBAHHUS
OTPOMHOTO OacceitHa BojbI TITyOOKO BHYTpH MaHTHH 3eMiu. OH cOAEepKHT M0 00bEMY B 3 pasa OoJbIIe BOJABI, YEM
HaXOJUTCSl BO BCEX OKeaHaX 3eMJIM M Ha e€ MOBepXHOCTH. Boma HaXoauTCs B 0COOOM OYEHb CKATOM COCTOSIHUH,
HasbIBaeMOM puregyoum. Ero cnoit nexut Ha miyoune 320 — 640 kM 1Moa MOBEPXHOCTHIO. DTO TOIYyIpO3padHast
KpHCTAJUINYECKasl CTPYKTYpa, MOoXoxasi Ha JiE, oOpa3yercsl Ipyu O4eHb BHICOKHMX JaBieHusx. Haxomsch moja oveHb
CUIIbHBIM BO3/ICHCTBHEM TeIUIA U IaBJICHHUS] MAHTHH, PUHTBYJUT HAYMHAET UCITYCKaTh BOJY. 3aMETHM: puHe B IEPEBOJIE
¢ anb(utickoro — “xomox”’, “néx”.

18 O6naka — 00bEM KMAKOCTH (MAaTEPUANBHBIA MHp), MCTIAPUBINMIICS M3 PasHbIX cpen (BOJA, PAcTeHHs, TOYBHI,
KMBOTHBIE, YEIIOBEYECKOE OOILIECTBO), I/I€ KUIKOCTh COAEPKUT SHEPrOMH(POPMAIIHIO O TeX 00JacTIX, U3 KOTOPBIX
OHa BBIXO/IMJIA (PHEPTETHYECKUN MHUD).

19 “BpinyxieHH0” 03HauyaeT, 4TO aypa Teja 4YelloBeKa BUOPUPYET B JTOM MECTE B PE3YJILTATE MHOXKECTBEHHBIX
nepecedeHni TeueHnii BpeMEH, IJie TelNo — MECTO MaKCHMallbHOW KOHIEHTPALMU ayphl, KOTOpas B KaXJIbIH MHI
“okpammBaeTcs” B I[BETA, COOTBETCTBYIOIINE YHEPIOLBETY YUACTKA TaIaKTHYECKOTO MTPOJIETA.



9NIEKTPOMATHUTHOMY JIHarna3ony. Bo cHe moau Mo3r paboTaeT B APYroM PEeXHUME, U CISAIINN HEMOCPEICTBEHHO BOCIPHHUMAET
MPOUCXOJIIIEE, He aHATIM3UPYS YBUICHHOE U HE YAUBIISSICH HEOXKHUAaHHBIM IIOBOPOTAM CIOXKETOB. Benb naxe clemnsie BUASAT BO
CHe IBETHbIe M300paxkeHus! [Ta3a (ympaBisieMble MO3TOM) TOJIBKO CO3/IAlOT YETKOCTh KOHTYPOB M U300pa)keHHe OOBEKTOB,
COCTOSIIIUX U3 HEBUUMOTO OSCUMCIIEHHOTO MHOXKECTBA APYTHX, @ BOCIIPHUATHE [[BETOB YHEPTETHYESCKOTO MUPA OCYIIECTRISICTCS
BCEM TEJIOM, a HEe TOJIBKO MO3TOM (TEJIOM B Telie).

Pasnpie OGuonornueckre BUpl, BKIOYAsT YEIOBEKA, KUBYT KaXKAbI B CBOEM PUTME, ITOTYHHSIOIIEMCS
o0IIKM pUTMaM. A CBOHW PUTM AJISl KOKIOr0 M3 OMOJIOTUYECKHX OPTraHM3MOB ONpEACISIeTCS PU3MYECKUMH
CBOMCTBaMH €ro MaTepuanbHOro Teaa — (uibTpa TedeHuil BpeMEH. IloaToMy pasHbie GHIBTPBI O-pa3HOMY
pearupyroT Ha 3HEpriuy HeMaTepUuaIbHOIO MUpa: OIHHU BUbI SHEPT U OHU OTCEUBAIOT (OTPAXKAIOT aypoH Tena),
JpyTue UCHOIB3YIOT JUIA MpoLecca “eXeceKyHAHON Marepuanu3anuu cBoux Ten. Ho “cekynnapr” mns Ten
pasHbIX BHIOB OONAAAIOT PAa3HOM MAJUTENBHOCTHIO, IMO3TOMY ONHH BHIBI OBICTpee aAanTHPYIOTCI K
W3MEHEHUSIM BHEILIHEH cpefibl, Apyriue — MeIUIEHHEE, a €CTh U TaKHe, KTO BOBCE HE YCIIEBaeT IPOpearupoBaTh
C HY)XHOH ckopocTbio. [locnennue BUIBl AeMaTepUaIu3yIOTC — HMCUYE3al0T C IUIAHETHI, TAaK KaK CKOPOCTH
MaTepUalIn3aliy UX KJIETOYHBIX MAacC B HOBBIX YCJIOBHUSIX HEOCTATOUHBI JUIsl COXPAHEHUS UX MaTepUalbHbIX
ten. IlosToMy cHadana OXHM BHIBI PACTUTEIBHOCTH U OMOJOIMYECKHE CYLIECTB HAYMHAIOT MEHSTh CBOM
IIPUBBIYHBII TEMII X0[a COOBITHH, a 32 HUMH [IOCJIEI0BATEIbHO U APYTHE: OOHU— 3a I'OJl IO HayaJla N3MEHEHUs
MPUPOIHBIX COCTOSHUM (TIOTO/IBI, TOBEPXHOCTH JIaHAA(DTA,...), APyTHe — 3a MONT0/a, TPETHH — 32 MECHIL,. ..
odepeqHbie — 3a yac. A o0llaka UTparoT 31ech POJb HHAUKATOPOB IPAAYIINX U3MEHEHUH Ha rutaHeTe. OHU 3a
HECKOJIBKO JIeT (a TOpOil M 3a HECKOJBKO [ECATKOB JIET) HAUMHAIOT PAa3bIIPbIBATH HAJA ONpEneNEHHOMN
TEPPUTOPHUCH CIIEKTAKIM CO CBOMMH Pa3HOBO3PACTHBIMU U Pa3HOOOBEMHBIMH “akTépaMu’. A Tak Kak KaxKias
MECTHOCTh (DpaKTajbHa, TO CHEKTAKIN (Pa3HBIMUA CBOMMH y4acTKaMH) MPOHMU3aHBI APYTHMH CIIEKTAKISAMH!
Benp niaoTHOCTH ra30Boi cpeibl HAMHOTO MEHBIIIE INIOTHOCTH BOZBI, IOYBBI, TEM OoJiee 0a3ajIbTOB, IOATOMY
OHa sBJISIeTCs HanboJsiee TUHAMUYHOM 10 CPaBHEHMIO C APYIMMU IJIaHETHBIMH cpenamu. 1Ipu 3ToM raszosas
cpela MPOHU3BIBAET BCE CPEAbl, U3 KOTOPBIX COCTOAT Tejla paCTEHUM, )KUBOTHBIX, JIIOACH.

Jiis Hac obaka — CKOTUIEHUS ITapoB, TUTBIBYIIHX 110 HEOY. [[11st HACEKOMBIX M ITHII — “Ta3eThl, Pajwo,
TeJeBUICHUE, TaK KaK JTH YXKHBOTHBIE OOIBIIYIO YaCTh BPEMEHH IPOBOAST NUMEHHO B BO3IyIIHOW cpexe. U
JUIL HUX JKU3HEHHO B&KHO Y3HATh O OymyIeM COCTOSHHM aTMOc(epbl MO0 W3MEHEHUSM (OpMBI, IBETa,
CKOPOCTH TiepeMeleHns: 00nakoB. [lToMrnMo TUHAMUKK 00JaKOB, ICTOYHUKOM WH(POPMAIMH JJISl 3TUX KUBBIX
OPTaHU3MOB CIY)KUT BETEp, COOOLIAIOIINI UM Ha CBOEM SI3BIKE O MPEACTOSAIINX M3MEHEHUSX BO3AYIIHON
cpenbl. {7 >KUBOTHBIX, OOUTAIOMINX Ha MOBEPXHOCTH IJIAHETHI, 00JIa4HbIe COO0IIEH!sI (PparMeHTapHBI, HO U
9Toil MH(pOpPMAallMM MM XBaTaeT CIOJHA. Beab Bce KUBOTHBIE IMPEAYYBCTBYIOT H3MEHEHHS COCTOSHHUSI
OKpYXXarollero npocrpancTsa. Hanpumep, nepenéTHle NTUIBI YACTAIOT HA 3UMOBKY PaHBIIE MU IIO3KE, B
3aBHCHUMOCTH OT CPOKa HACTYIIICHHUS XOJI0I0B B MECTHOCTH UX NMPOKuBaHMs. [Ipu 3TOM OHM He CHISAT Ha MecTe
70 CaMBIX XOJIOZIOB, HO OTJIETAIOT HE3aJ0Jro M0 HUX HacTyrieHud. JKUBOTHBIE 3apaHee MOKHAAI0T MecTa
00HUTaHUs, B KOTOPBIX CKOPO NMPOU3OUIYT 3eMIIETPSCEHUsI. PacTUTENbHOCTD, B TOM YHCIIE, AEPEBbs, TAKXKE
MOBTOPSIFOT 3TH CHEKTAKIHU, HO JUII MUPa OMOJIOTHYECKUX CYLIECTB, U MIMEHHO Ha €ro si3blke. briBaeT, uTo
JIUCTBA Ha JICPEBBSIX OCCHBIO “BHE3AITHO™ )KEJITEET U BCKOPE OMajacT. DTO 03HAYAET, YTO MOXOJI0AaHUEe OyeT
PE3KHUM, TO3TOMY JAE€PEBbS HAUNHAIOT TOTOBUTHCA K 3MMHEH CIISTUKe, KOT/Ia MX KU3HEIEATEIbHOCTh B OCHOBHOM
OyZeT NPOUCXOIUTb MO TOBEPXHOCTHIO 3eMIIH.

B Ilpupone omuu Tena oOIIAIOTCS C IPYTMMH HEMOCPEICTBEHHO, pearupys Ha pas3jIMuHble 3HAKH,
noceutaeMele IpyrumMu (opmMamMu. MHOTHE OHOJIOTHYECKHE BUIBI “4HUTAOT” OTKpBITYI0 KHury Ilpupomsl
HanpsMylo, He npuberas K JOrMYECKHUM IOCTPOCHHUSIM, HCIIOIb3yEeMbIM MO3TOBBIMH CHCTEMAaMH, HE CTPOs
YMO3aKJIFOUEHUH, KOTOPhIE YacTO OKA3bIBAIOTCS] OLIMOOYHBIMU. YeI0BEeK — OIUH U3 OMOJIOTHYECKUX BHIOB,
00JIa/IaloNIMi BBICIIUM YPOBHEM CO3HAHMS Ha IUiaHeTe. Ha gaHHOM 3Tarie SBONIONNH [IaBHOE PYKOBOJICTBO
YeJIOBEKOM OCYIIECTBIISIET MO3T, a HETIOCPEICTBEHHOE BOCIIPUATHE OKPYKAIOIIEr0 MUPa OTXOJUT Ha BTOPOU
IUIaH: YEJIOBEK MCIOJIB3YeT MO3T KaK CPEACTBO BOCHPUATHS TOJBKO MaTepHAIbHOTO MHpPA C TOMOLIBIO
OOBIYHBIX OPTaHOB YYBCTB, a TAKXKE MyTEM aHAINM3a ITONTy4YeHHOW HH(popManuu. J[pyrue OHOIOrHYeCKUE BUJIbI
HenocpeocmeeHHO PearupyroT Ha MPOSBICHUS SPHEPTETHUECKOTO MUpa B MaTepruaibHOM Mupe. M 310 HE ogHO
1 TO €: YEJIOBEK aHaJIM3UPYET MOIyYeHHYIO HH(OpMAIINIO TOCPEICTBOM MO3Ta, a d)KHBOTHOE pearupyer cpasy
BCEM TEJIOM: )KUBOTHBIE M PACTEHUS HEMOCPEACTBEHHO BOCIIPUHUMAIOT U3MEHEHUS TEUEHNH BPEMEH, TIOITOMY
OHH B COCTOSHUHM MPETIyBCTBOBATH T'PAMYIIHE COOBITHSA, a HE BBIYHCIATh MX C ITOMOIIBIO JOTHYECKHX
MIOCTPOEHUH. DTO BOBCE HE O3HAYAET, YTO YEJIOBEK JOJDKEH MEPECTaTh MBICIUTH NOCPEACTBOM Mo3ra. [Ipocto
ClIeyeT paCIIMPUTh CO3HAHUE HACTOJBKO, 4YTO JIOTMYECKOE MBIIIICHHE OyIeT OAHWUM H3 CHOcO0OB
MTOCTIDKEHHS] MUpa, HO HE eIMHCTBEHHBIM. Hanpumep, 1aJloHN YenoBeka — aHTeHHBI, TaK KaK SHEPreTHYECKU
aKTUBHBIE TOYKH, pACIOJIOKEHHbIE HA HHX, HANpPSMYI B3aMMOJACWUCTBYIOT C TEYEHUSMH BpPEMEH
OHEPreTUUECKOro Mupa: JieBas (Oepywyas) NajioHb IMONy4aeT MH(POpPMANWIO (SHEPTUI0 B BUAE BHOpanuii
OKPYXKAIOIIETO YHEPTreTHIECKOTO MPOCTPAHCTBA), TpaBas (darouyas) OTHAET B OKPY)KAIOIIEEe IPOCTPAHCTBO
nepepabOTaHHBIC TEJIIOM 4YacTOThl (BHOpammu aypbl Tesa). JlaHHBIM 3HEProoOMEH MPOMCXOIUT BHE



KOMITETEHIIUH AEATEIBHOCTH MO3Ta, YTO O3HAYAET B3aUMOJICHCTBHE YeTI0BeKa ¢ (hpaKTaIaMu SJHEPTeTHIECKOTO
MHpPA, HE 0CO3HaBa€MOE MO3rOM. MBI MOX€eM BOCIIPUHUMATh BO3IEHCTBUS HEBUUMOIO MUpa KaK OLIYIICHUS
TEIUIO-XOJIO/I, PAa3psSHKCHUSI-CTYICHH (M3MEHEHUs] IUIOTHOCTH) SHEPreTHYECKOro MPOCTPAHCTBA, Kak
MOKaJbIBaHHUA B JIaJOHSAX U T. 1. Ho B OONBIIMHCTBE CBOEM MBI HE MOKEM MEPEBOAWTH ATU OILYLICHHUS B
IIPUBBIYHBIC 00pa3bl TPEXMEPHOIO MUPA.

I'siast Ha o61aka, MBI CMOTPUM Ha HAIIA paKTaTbHBIC IIBETOBBIEC 00BEMBI, “IIeBETMM”’ X 00bEMHOCTH;
IyNbCalys ayphbl MOCTOSHHO CBSI3aHA C M3MEHEHHEM PUCYHKa 001akoB2. ['a30Bas cpejia IIIaHEThI, B TOM YHCJIE
e€ yrutoTHeHuns (00J1aka) — 9acTh MEXIDIAHETHOM, TalTaKTHIECKOM,... Ta30BBIX cpell. B cuiy dpakramsHOCTH,
W3MEHEHUS! MJIOTHOCTH TaJaKTUYECKOW Cpelbl B MecTe NpoJ€Ta IUIaHEeThl OTPaXKAlOTCA Ha M3MEHEHHSX
IUIOTHOCTH MEXIUTAHETHBIX M IUIAHETHBIX cpexd, Bkitoudas armocdepy. [lostomy obmaka — osicmpo
peazupyiowiuili uHOuUKamop zanakmudeckux usmenenuii. Ecnmu ¢opma, LBeT, HampaBlIeHHE U CKOPOCTH
IBIDKCHHA OOJAaKOB B MJAaHHOM MECTHOCTH, Ha4yuWHasi C HEKOTOPOI0O MOMEHTa BCE dYallle CTAHOBSATCS
HETHITMYHBIMU 715 He€, 9TO O3HaYaeT HaJM4ne BHEUIHETo (FajJaKTHYeCKOT0) BIUSHUS, MPOSBUBILETO ce0s Ha
JaHHOM Yy4YacTKe IUiaHeTsl. Ecnu moBeseHHe OONAaKOB B TEUEHHH JJIMTENBHOIO IMPOMEXYTKa BpEMEHH
HETHUITMYHO AJISI Pa3sHbIX Y4aCTKOB IIJIAHETHI, MO)KHO TOBOPUTh 00 M3MEHEHMHU KiuMara Ha maHeTre. Obmaka
IIPEICKA3bIBAIOT IOTOLYy M Ha KOPOTKHE MPOMEXYTKH BpeMEHU. HeTouHOCTh METeonporHo3oB, 0COOCHHO
OOJTOCPOYHBIX, BbI3BaHa TEM, YTO COCTOAHUC aTMOC(I)CpI)I MOXCT HCOAHOKPATHO HM3MCHUTLCSA B TCUCHUU
MPEICKAa3aHHOIO MEepHOAa, a IONTOCPOYHBI HPOTHO3 OCHOBAaH Ha AaHajiM3€ [AaHHbBIX, MOJTYYEHHBIX B
onpene’éHHbII MOMEHT BPEMEHHU: OH SIBISEeTCS JHUHEWHOW WHTEpIIONANUe B Oymaymiee aTMOC(epHBIX
XapaKTEepPHUCTHK, UMEIOIINX MECTO B JAaHHBIH MOMEHT. Tak Kak COCTOSHHE aTMOC(Ephl B MOCIEAHEE BpeMs
CTAHOBUTCS BCE 60.]'[66 JAUHaAMUYHBIM W HENPEACKA3yCMbIM, OOJTIOCPOYHBIC INPOTHO3bI NOI0OAbI BCcE qaiie
CTAHOBSTCS HETOUHBIMH. CIIOKHOCTD IIPEICKa3aHuil IOTObI B HACTOSAIIEE BPeMsl — OJHO U3 MaTepUabHbIX
HpOﬂBJ’IeHI/Iﬁ HU3MCHCHUA PUTMOB aypbl TCjla IJIAHCTHI, BBI3BAHHOC ITOBBINICHUCM 3SHCPICTHUKU YYaCTKa eé
raJaKTHYeCKOTO MapIpyTa.

Best TparenniiHOCTh J1F000TO MapmipyTa JF00O0TO Tela B TOM, YTO TallaKTHYECKHE Cpeasbl 00MagaroT
Pa3HOH MIOTHOCTHIO. YestoBeueckoe Teno, KaK 1 Apyrue OMOJOrHYeCKUe Tesla — acCOLUanus MUKpOOOB, Tie
MHO)KECTBEHHOCTb Ppa3BUTHS YCIIOXKHHJIACh H3-32 YCIOBUH SHEProoOMEHOB, 0O0pa30BaHHE KOTOPBIX
uccieaoBareiin HIO6LIX BpCMéH BUIAT KaK COCTOSHHSA IPOHU3BIBAEMBIX TaJIAKTHYCCKUX CPEI. ITocTossnHas
00pb0a pa3HOUACTOTHBIX M3JIyYCHHE U €CTh HE OCO3HaBaeMasl YEJIOBEKOM Pa3HOCKOPOCTHAs TpaHCc(opManus
MHUKPOOHBIX IMPOCTPAHCTB Pa3IMYHOrO 00bEMa M coueTaHWd. DHepreTHKa ydyacTka Npojiéra 3emiid B
lanakTuke, COOTBETCTBYIOIAS HAIIEMy OJTally SBOJIOIMH, BO3JCHCTBYET TakuM 0Opa3oM, 4YTO IIIOIH,
(BuOpauu ayp KOTOPBIX COOTBETCTBYET SHEPIeTHUKE Y4acTKa MPOJETa) HAYMHAIOT OILyIIAaTh CBOIO CBSI3b C
COOBITHSIMU, MPOUCXOASIIMMU B MHpPE, UCKAaThb M HAXOOUTH 3aKOHOMEPHOCTH, CBS3bIBAIOLINE KOCMHYECKHE
mpoliecchl U ux mposiBieHus Ha 3emue. Ha nannom atane ConHIle BMeCTe C IUTaHETaMU BXOAMT B 0OIACTH
lanakTuky, 3HEPreTHka KOTOPBIX H3MEHSETCS B YCKOPSIOIIEMCS] TeMIle, YTO NPUBOAMT K AHAJIOTHYHBIM
n3MEeHeHusIM 3HepreTukn CoNHIIA U BCeX IJIaHET, BKIoYas 3eMiIr0 co BceMu €€ oOuTaressiMu. YacTs jironeit
HaYMHAeT BXOIUTH B Bynymiee kak B 3HeprooOMeH ¢ ruiaHeTHBIM KocMocoM, T. €. 0T/aBaTh B OKpYyKaroliee
[IpocTpaHCTBO MIIAHETHYIO SHEPTUIO, MOTVIOIEHHYIO UMH B (DOPME, COOTBETCTBYIOIICH SHEPTETHKE ayp UX TEIL.
3TO U3MEHEHNE HAIPABIECHHOCTH MBIIIJICHUS YacTH JIFOJEH B MOCIeIHee BPEMsI — IOYTH MPSIMOIMHEHHBIN
YYacTOK CIMpalIi, KOTOPYIO pHCyeT 3eMils, ABHXKYIIasicsi B IIyOuHbI BceeneHHON. DHeprus 3Toil criupany,
3aBUCSINAST OT DHEPreTHKU OKPYKAIOMIETo rajlakThdeckoro [IpocTpaHCTBa, ompesenseT HampaBIeHHOCTh
MBICJIEH JTFOIEH.
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