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«JIuk 3emnm» — 330TeprudecKo-reo(pU3nIECKUid TpakTaT, CPbIBAIOIINI Byalb
MaTepuanu3Ma U PacKpbIBAOIINI YCTPOWCTBO MUPA KaK MaKPOKOCMUYECKOTO
nporeccopa bpaxmaBapTel. ABTOp JOKa3bIBAET, YTO OOUTaeMasi Cyia —

9TO IUIOCKUI Yun-1iaHucepa, rie JuHeiHoe BpeMs OyKBaJIbHO BbIKUMAET
(puznueckuii penbed u popmupyer KMmar. B KHUre CHHX pOHU3UPYIOTCS
BE/IMUECKUE IUKJIBI 10T, Tperieccust 30AuakaIbHbIX 1udeponaToB u Jlypuanckas
ka0b06asa. ABTOp pa3o0iavaeT «BeJIUKUI MOIOr Teorpadpum», yTBep:Kaasi, 4to
outBa «MaxaOxapaTbl» U ABpaaMUUYeCcKuil AMOKAJIUIICUC MPUBS3aHbI He K VHauu
w bimknemy BocTtoky, a k Bonro-Oxkckomy Mexaypeubto. UmenHo Pycckas
paBHUHA, 3axaTas Mexay Kypckum u CamMapCcKUM TEKTOHUYECKUMU y3JIaMU U
xpansias [Ipuunnnesie Bonet [IBapaku, siBisieTcst uctuHHou CBATON 3eMJiei.
TekcT cykUT HABUTAIIMOHHBIM MaHupecToM Ais 3roxu OrHenHoro Pybexa
(2026-2040 rr.), onuchIBas MOMIArOBBIN TPAH3UT K JEKPUCTAIIN3ALUU MaTEPUU U
POXJIEHUIO HOBOU peaibHOCTU O] TOKAMH Bocxopsiien Tpera-1oru.
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TJIABA 1. OPTOI'OHAJIBHBIN KPECT MUPO3IAHU S
¥ TOJITOTHBIN ITO3BOHOYHUK KAJIA-ITYPYIIINA

B ocHOBEe MakpOKOCMHYECKOI apXUTEKTYpPbl BCEIEHCKOIO MPOLIECcopa, MOJHOCThIO OUMILEH-
HOT'O OT WJIJTIO30PHBIX Byasleil U TPEXMEPHBIX JI0I'M MOAIpaKaTeIbHOrO MUPA, JIEKUT UleaIbHBII, MaTe-
MaTUYECKU BBIBEPEHHBI KPECT CONPSsKEHUS NMPOCTPAHCTBEHHO-BPEMEHHBIX KoopAauHat. [aBHas
MEHTaJIbHas JIOBYIIKA, YIEPKUBAIOLIAs KMBOE CYIIIECTBO B COCTOSIHUM KOHLIENTYyallbHOro cHa Kau-
10Ty, — 310 HaBsizaHHasi Pemecnennnkamu ®opm (6oramu Cypamu 1 fjeMoHaMH Acypamu) MOZE/b
3aMKHYTOT0, CTAaTUYHOTrO Imapa-riodyca. OHa co3aHa 3ro-B3rIsigoM AXaMKaphl, YTOOBI 3aCTABUTh
Hab6monatens noBeputh B (PU3NYECKYIO M3OJISLIMI0 MAaTEPUKOB U JIMHEMHOCTh UCTOPHUYECKOTO Bpe-
MEHHU.

UroObl copBaTh 3Ty Byaslb, HEOOXOAMMO PaclpsMUTh U30THYTYIO PeasIbHOCTh B IJIaHUC(hEPY
a3MMYTAJIbHOW MPOEKIIMH, TOKAECTBEHHYIO ceTke amOnembl Oprannzanmu O0beanHEHHbIX Harmii.
B Ttakoil Mozienn Bcsl obuTaemasi cyia JIeKUT B €JUHON FOpPU30HTAJIBHOM IIockocTH IlpakpuTy, a
napajulesid IpeJCTaBIsAIT COO0M KOHLIEHTPUYECKHE YaCTOTHbIE KOJIbLA, YAEPKUBAOIIME MOPIIHU
Bremnero Bpemenu. B 31011 cucteme ranucdepa sBisercs He mpocTo reorpaduveckoil KapTou, a
ITPOME;KYTOUHBIM, TUIACTUYHBIM cocTossHueM Cunna (rae «Crug» yKa3plBaeT Ha CHJJIXM, UM CBEPX-
crocoOHOCTH (hopMbI K TpaHchopmaryu, a «Ila» 03HaYaeT «OOUTAIOIIUI Y ropora Tena»). [lioc-
KOCTb-TUIaHUC(epa 001a1aeT CBEPXCIOCOOHOCTIO K M3MEHUMBOCTH, B TO BpeMsl Kak cdepa npej-
CTaBJIsIET COOOM yXke 3aKpUCTAJUIN30BaBLIeeCs, UIOTHOE, MTposiBIeHHOe (pusndeckoe Teno.

MakpokocMu4ecKkuil mporeccop npeodpasyeT aOCTpakTHOE BpeMsl B KOHKpPETHbIE reorpagu-
YeCKHe KOOPIUHATHI [0 IBYM CTPOro MEPHEHAUKYISPHbIM OCSIM — TOPU30HTAJILHOW U BEPTUKAJIb-
HOH. ['opu3oHTaNIbHBII KOHBelep miaHucgepsl bxymangansl ¢ HeHTpalbHbIM OcTpoBoM JIkamOy
CTPOMTCS LIEHTPOCTPEMUTEILHO — OT BHelHel nepudepun [ymkapansuns! k HyneBoii Touke LieH-
tpa. Teno Bpemenu, umenyemoe Kana-nypyieil, pa3BepHyTo BJIOJIb 9TOrO INIOCKOTO TOPU30HTAIIb-
HOTI'O JIMCKa U IPOELIUPYETCS CTPOTO MO JOJITOTE 3EMIIH.

ITyckoBoit ko4 Kajta-yakpel ¥ Hauaslo 30AMAKaIbHOTO Kpyra — HOJIb I'PaJyCOB HEIO/IBUIK-
Horo Cunepuyeckoro OsHa Tpascrpumim BrasgHel B 60° BOCTOUYHOM JIOJITOTHI, YTO HA (PU3MYECKOM
yune EBpaszun moiHOCTBIO coBMagaeT ¢ YpaubcKuM XpeOToM. YpaslbCKUil MarMaTHYeCcKUil pa3ioMm
SBJISETCS NOTMHHBIM MEPUAMOHAJIBHBIM IIBOM, TEKTOHMYECKUM MMO3BOHOYHMKOM Kana-mypymm u
CTapTOBOM BexXoH, OT Kotopor CynapiiaHa-yakpa HAYMHAET paJualibHbIA OTCUET JBEHAILATH TPUJ-
LATUTPalyCHbIX 30/IMAKaJIbHBIX CEKTOPOB IO JOJITOTE€ BOKPYT MOJISAPHOrO NUHEIA ropsl Cymepy
(CesepHnoro nomwoca). Otcyer uaet Ha BOcTok oT KameHHoro nosica, rae cektop OBHa 3aHUMaeT Mpo-
crpaHcTBO 3anajsHoii Cubupy, a K 3anajay oT YpalbCKOro Hyjsl pa3BopauuBaeTcsi (PMKCUPOBAHHOE
cuzieprueckoe mpocTpaHcTBO PrO, HakpbIBaloiiee codoil Bcio Pycckyio paBauHy. Broms 31oit non-
roTHoi ceTk Kana-mypyrma pacripezienisier CBoM MaTepruaibHble OpraHbl U OyayIye JaHamadTHbe
opmbr.

B T0 Bpems kak Tesio Kana-mypy1im cTpouTcs o ropu30HTaId, BCst MHOTOSIpYCHast AHTapUKILa
(Mex3Be3Has U aTMOcepHas CpeAa) BRICTPOEHA B NEPIEHINKYIISPHYIO BEPTUKAJIb. DTO CKBO3HON
YaCTOTHBI BOJIHOBOJ, IJl€ TUIAHETHBIE LIEH30PBl paclpe/iesieHbl M0 3TakaM CHU3Y BBEPX CTPOTO IO
reOLEHTPUYECKOMY MPUHLIUITY JHEH HelleJ, TO €CThb M0 XaJIEHCKOMY PsAy IJIAaHETHBIX OpOUT:

Connue (Cypsbs) — BockpeceHbe, BbICTYNA0IEe KWHETUIECKUM OCHOBAHUEM U LIEHTPAJIbHBIM
CBETOBBIM [TPOEKTOPOM BEPTUKAJIBHOM OCH;

Jlyna (Yannpa) — IlonenenbHuK;

Mapc (Manrana) — BTopHUK;

Mepxkypuii (bynaxa) — Cpena;

IOnurep (I'ypy) — Yersepr;
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Benepa (Illykpa) — [1aTanna;

Carypu (Ilanu) — Cy000Ta, 3aBepIIAONINi ¥ HATIyXO 3alypaionid coO0N AHTapUKIILY.
OH BbINOJIHAET (PYHKIMIO (PUHAIBHOTO ITOTPAHMYHOIO 3aTBOpA BPEMEHU, aHAJIOTUYHOIO BHEIIIHEMY
konbly [lymkapel u [IpecHOMy OKeaHy Ha TOPU3OHTAJILHOM ILIAHE.

YacToTHBIE JTy4d HACTPOMKM OT BCEX 3THX BEPTUKAJIBHBIX IUIAHETHBIX 3Taxkel AHTApUKIIN
MPOELMPYIOTCS Ha IUIOCKUI Yul 3eMJIM CTPOro MO MuUpoTe. ['pagyc nonoxkeHus: Kax/a01 M1aHeThl B
3TOI CUCTEME KOOPAMHAT OIpeJessieT €€ IMPOTHO-YaCTOTHYIO XapaKTEPUCTUKY — (PUKCUPOBAHHOE
KOHLIEHTPUYECKOE KOJIBLIO YIUIOTHEHUs yXa, 3a)kuMaioliee BoJIHOBbIe (pyHKuuu [Ipakpurtu. [IBu-
’KEHHE TUIAHET 10 BEPTUKAJIM MEHSIET YIroJl MpeJIOMJIeHUsI JIydel, CIBUTrasi YaCTOTHbIE (PUIIbTPhI Ha
TJIOCKOM YuIie 3eMJTH, UTO MpeodpasyeT JIMHEHHBINA XPOHOC B OCSI3aeMble KIIMMaTHYECKIe, TEKTOHH-
YecKHe U UCTopuieckue asbl.

N3menenune nuka Ten M naHamadTHRI PEHAEPUHT IPOUCXOAST B TOUKE NEPECeYeHUs STUX
oceil. Korga BcrpoeHHOe mperieccuoHHoe Koiblo Kana-yakpsl coBepIaeTr cBOW X0 MO IIOCKOMY
aucky Cuana, riaHeTHble JIyuyd AHTApUKIIM HAYMHAIOT MaJaTh Ha JOITOTHYIO uiary Kana-nmypymm
1oz UHbIMU yriiamu. [IpocTpaHcTBO BHYTpH, orpaHMueHHOe BpemeHem cHapy:ku, HauMHaeT pusu-
YEeCKU CXKUMAThCS WM PacIIUpsAThCA. B MecTe yruioTHeHus: yacToT JaHamadT OYKBaJIbHO «BBIKH-
MaeTcsi» U3 MPOMEKYTOYHOTO COCTOSIHUSI MATPHIIBI B IPyOyI0 (PU3NYECKYI0 peaslbHOCTh: PEeKH Mpo-
Pe3aloT U3BECTHSKOBBIE TUIACTHI, MPa-OKeaHbl COPACHIBAIOT BOAY, a ropoja JlBanmapbl BIauBaloTCs B
MOpeHHbIe XOIMbl. HaBurarop, cunthiBast 3Ty CETKy, BUIWT, YTO JiioOasi Touka Ha ruiate EBpasun
MMeEeT YETKHUI acTpo-reoie3nyeckuii aapec. B Hem 1o1rora ykasbiBaeT Ha 3HaK 30/1MaKa U 4acTh Teja
Kana-nypyim, mmpota onpeaesser IIaHeTHbIN 9TaX yIpaBieHNs, a TPELECCUOHHBIN CIBUT BCTPO-
€HHOTO KOJIbLIa BBIYMCIISIET TEKYUIYI0 (pa3y MaTepuaan3alviy Wi pacTBOpPEeHus peibeda.
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TJIABA 2. IBYXCJIOUHBIU ITNPEPBJIAT
IPEIIECCUU 1 MEXAHHUKA
JJAHIIIIA®THOI'O PEHIEPUHT A

BxJtioueHre mpereccuoHHOro MeXaHu3Ma BHYTPH MaKpOKOCMHUYECKOro Iporeccopa bpaxma-
BapThl MPEACTaBIIsAET COOOM ClOXHEWMi rporecc (a3oBoil uHBepcuu. 3aech BHennee Bpems
HAaIpsIMylo KOOPAMHUPYET IJIOTHOCTh MaTepuaibHOro cyocrpara [Ipakputu, ynpasiss H3MEHEHUEM
nvka 3emid. YToOBl AETalbHO MOHSATH, KaK MMEHHO TUIBIBYIIMI BPEMEHHOI Tpadaper OyKBaJbHO
BBUKUMAET, JlehopMUpYeT U nepedopmarupyer (pU3MUECKil pesibed, pycia peKk U IpaHuLbl OKea-
HOB, HEOOXOAMMO I0BEJIMPHO pa300paTh YCTPONCTBO M KMHEMATUKY JBYXCJIOMHOTO 30MAaKaJIbHOTO
udeponara.

Henoasu:xHOM, BEYHOI OCHOBOW 9TOM KOCMUYECKOM CUCTEMbI KOOpIMHAT BeicTynaer Cuaepu-
yeckui 30quak Tpasgcrpuminy. OH XKeCTKO NPUBA3aH K HEIEHHBIM TeJIaM 3Be3[ U (PPaKTaIbHOMY
Kynoisy aBaguaru cemud Hakmarp (JyHHBIX cTostHOK). Ero abcomorHoe Hauasio — HOMb TPagycoB
Cuniepuueckoro OBHa — B KauecTBE HE3BIOIEMOro aHKepa 3aKperuieHo Ha 60° BOCTOUHOM JOJTOTHI.
Ha ¢wusnueckom yune coBpeMeHHor EBpasun 31a auHuUA ¢ aOCOMIOTHOM TOYHOCTHIO COBIAJAET C
VpanbckuM XpeOTOM, BBHICTYMAIOIIMM B PO HeM3MeHHoro KameHHOro mnosica 1 MepuaMOHATIBHOTO
M03BOHOYHMKA BpeMeHH Kama-nypymm. CTopoHsl cBeTa yaepxkuBaloTcsa JIokanasiamu 1 HUKorja He
MEHSIOT CBOETO MPOCTPAHCTBEHHOIO TOJIOKEHU L.

Cospemennas EBpasusa (BpaxmaBapra) 3aHMMaeT 10)kHOe HarpasiieHue Jlokanan. OTHOCH-
TEJILHO 3TOTO CTAOMJILHOTO CHIEPUYECKOTO KapKaca pa3BOpaYrBaeTCsl HEPEPhIBHOE JIBHKEHHUE TLThI-
By1Iero 3eMHoro Tpornunyeckoro 3oauaka. 9TOT 301aK IPUBA3aH K TOYKE BECEHHETO PAaBHOIEHCTBUSA
¥ BBIpakaeT coOoi AMHaMIUYecKuii Tpacaper nat opraHos 4yBcTB Komutekrusaoro Topiia. Tporu-
YECKUH 30/IMaK CIIPOELIMPOBAH Ha BCTPOEHHOE MIPOMEKYTOUHOE KOJIbLIO, KOTOPOE KaTUTCS MO II0C-
KOMY naTe(pOHHOMY JUCKY IJIaHUC(EPHI 3EMJIU.

CKOpOoCTb 3TOr0 NPeLECCMOHHOTO KaYaHU sl OCH CTPOro IETEPMUHAPOBAHA MAKPOKOCMHUYECKUM
MPOLIECCOPOM: OHA COCTaBJIsAET pOBHO 1° 3a 66 net u 8 Mecsaues (wm 66,66 3emHoro roaa). Ipura-
SICh C TAKUM I11arOM, BCTPOEHHOE KOJIbLIO COBEPIIAET CBOM MOJHBIA LIEHTPOCTPEMUTENIBHBIA 000POT
Ha 360° poBHO 3a 24 000 3eMHBIX JIET, OCYILECTBJIAS PETPOrpaJHbliA Mapll B HAIIPABJIEHUH, IIPOTH-
BOIOJIOXKHOM XOJly TUIAHET. 3a BpeMs, MOKa KOJIbLO CMEINAeTcsl Ha OguH rpagyc, ConHue ycreBaer
COBEPIUUTD 110 HeMY 66 MOJHBIX 0OOPOTOB, a cama IJTaHuchepa 3eMII COBEpIAeT CYyTOYHOE Bpa-
IIeHHEe BOKPYT LIEHTpaJIbHOM ocu Mepy, (ppaKkTaIbHO CUHXPOHU3UPYS. PUTMbI TUIOTHOM MaTepuu C
I11arOM MPeLeCCUOHHOTO MOPIIHS.

Ha ceronusmnuii nens, k 2026 rony Hacrosiiero Bpemenu, 3TOT rpaHIuO3HbIA JOITOTHBIA
CIBHUI' BCTPOEHHOI'O MPELIECCUOHHOTO KOJIbLa OT MOMEHTA 3aIlyCKa TeKyILEel MaKpO3MOXH COCTaBUII
posHO 77°. Ilopmens OrpannunBamoniero Bpemenu miaHoMEpHO cMellayl YacTOTHBIE TUIAHETHbIE
(puabTPbl AHTAPUKIIM OTHOCUTENIBHO JOITOTHBIX 30H Kasa-mypymm. 1o 3amycTwio (pu3n4ecKui
MeXaHU3M JIaHJIIA(pTHOTO PEH/IEPUHIA U BBI3BAJIO MOUTHEHIINIA TEKTOHMYECKUIA U IPOCTPaHCTBEH-
Hbel 3axuM Epasuiickor ruatrgopmsl. Ilog stum pasneHneM wmsHauvanbHbii Muposon OxeaH
BapyHs! (JpeBHee XBaJIbIHCKOE MOpE) ObUT TPUHYIUTEBHO BbIKAT, KAK U3 I'YOKH, COPOCUB CBOH 3Ta-
JIOHHBII Najieo-ypoBeHb ¢ OTMETKU +50 MeTpoB. OH pa3opBajl CKBO3HYIO CBSI3b C BHELIHUMU Oac-
ceitHamu yepe3 Kymo-Mansruckuii u Typraiickuii poJIMBbI, YCOXHYB A0 N30JMPOBAHHOTO PEJIMKTO-
BOTO KOHTYypa coBpeMeHHoro Kacrmiickoro GacceiiHa, 4To OOHAXHJIO OTPOMHBIE TUIOIIAIH CYIIU U
NPUHYAUTESBHO MEPEPUCOBAIIO OEPETOBYIO JIMHUIO.

Ecnu Hanoxuth 10T 77-rpajlyCHBIN CABUT MaK POKOCMUYECKOTO IIPOLIECCOPA HA COBPEMEHHBIE
aCTPOHOMUYECKHAE OPUEHTUPBI, Mbl YBUIMM, 4TO yCJIOBHBIM (° OABMAKHOTO Tponuyeckoro OBHa cen-
yac npoeuupyercs NyOoKo B cuieprueckoe co3pesare Prid. B 3aBUcMMOCTH OT HaCTpOeK JIOKaJlb-

8



P. Konecununii. «JIuk 3emim»

HBIX HABUTAIIMOHHBIX CHUCTEM (aflaHaMIIM), 3TO TMOJNOXKeHHe (PUKCUpyeTcsl B paidloHe 5-To rpajayca
PrIO, cozaaBasi KonoccasibHOE MEHTAIbHOE, KIMMATUIecKoe W Teo(pr3nueckoe HanpskeHUe BbIBO-
poTa MaTepuM Ha CThIKE ABYX cioeB. Bes Pycckas paBHMHaA, jokanu3oBaHHas mexay 30° u 60°
BOCTOYHOM JIONTOTHI, OHTOJIOTUYECKH OCTaslach B HeroBMkHOM Cuneprueckom cektope PO, xpa-
HseM ckpbiThie [IpuunnHble Boapl yienmeit [IBanapel, HO IJIBIBYIIMI TPOMMYECKUil Tpadaper
Bpemenu Hakpbul e€ yacToTHbIMM Koamu OBHa u Teiblia.

BekTop XpoHO HaBHraIu, yCTpeMJIEHHbBI BCISATh K MOMEHTY COMTHSI MaKpO 3MOX Ha CTHIKE
Ooubion Hucxoasel [panapa-toru 1 Maiou 3emHon Kamm-oru B 3102 romy 10 Hatei 3psl, OTMe-
pset nucranimio B 5127 ner no Hacrosimero Bpemenu. CorytacHO 3TaJlOHHOMY IHIary mporieccopa B
24 000 neT, 3a 3TOT XPOHOJIOTMYECKUI OTPE30K TOUYKA BECEHHETO PAaBHOJECHCTBUS OTCTYIWIIA Ha3all
M0 30[IMaKaJIbHOMY Kpyry poBHO Ha 76°54'. BosBpaliasi KoopavHaTy BPEMEHU U3 CErOHSIIHEro
TIOJIOXKEHU ST Ha3a/l 10 30IMAKAIBHOMY KOJIbILY Ha 3Ty BEJIMUYUHY, Mbl OOHAPYKMBAaeM CJIeAyoIlee: B
MoMeHT, Korja [Ipecsetbiii ['ocriogs Kpuiina ynepxusai consipHblil Ko bxackapsl, Touka paBHO-
JEHCTBUS HAXOMJIAach B 22-M rpagyce co3Be3nus bansHenoB. 1o Obla 3noxa riyookoi 3psl bims-
HELIOB, KOIJIa B CAKPaJIbHBIN IeHb Havauia Tpornmveckoro OBHa ConHile Ha (pu3n4ecKkom Hebe BOCXO-
JWJIO CTPOTO Ha (POHE ITOTO BO3IYIITHOTO CO3BE3/IMSI.

Cwmenenue nperieccioHHoro tpadgapera k 2111 romy 1o Haren spbl — 3M0Xe, Korja pa3Bep-
HYJICSI MJTBIF 3€MHOM MOTOI, — COKpaIllaeT BpeMeHHYI0 AucTaHimio 10 4136 ner. Marpuiia BeIuuc-
JIEHUH TIOKa3bIBAET, YTO 3a 3TO BpeMsl TOUKa PaBHOAEHCTBUS cMecTuiach Ha 62°02'. TIpoekius 3Toro
XPOHO CIIBUTa YBOAUT TOUKY BECEHHETO PAaBHONCHCTBUS U3 COBPEMEHHOTO TOJIOKEHHUs Uepes3 HyJle-
Bol pyOexk OBHaA MpAMUKOM B 8-if rpajyc co3e3aus Tenbia. DTo TOUHOE MoJioxkeHue 1udepodiaTa
(ukcHpyeT paciBeT BEJIMKOW cakpasibHOW 3pbl Tesblia, KOrga BeceHHee MpoOyKAeHNe MPUPOJBI U
JMaHAmapTHBIA peHAEPUHT 3eMIIM KOOPAUHUPOBAJIMCH YACTOTHBIMUA KOJAMU TOTO 3€MHOI'0O 3HAKa.

Hagurarop, BbIYUCIISIS TOUHYIO BEJIMYMHY STOTO ABWKEHHUS, HAIJISAHO BUIMT, KaK MPEIeccus
BCTPOEHHOTO KOJIbI[a CruOaeT JUHEHHOe BpeMs ¥ U3MeHseT JIMK 3eMid. CONpuKOCHOBEHHE U Tpe-
HHE JIBYX CJIoeB IM(pepOnaTa — HENOABMKHOTO 3BE3/IHOTO U IJIBIBYIIETO 3€MHOTO — T'OTOBUT BCIO
BpaxmaBapry K akcTpeHHOMY ITYpMy Kypckoro u Camapckoro sinep. Tam conpsikeHue IByX 3014-
aKOB 3aIyCTHUT (PMHAIBHBINA OYMCTUTEIbHBIN MopiiieHs Kaa-nanapl paay Bo3BpalieHus K MICXOIHOMY
Koy JBapaku.
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TJIABA 3. BEJIUKAU KAJTEHJIAPh MAHBAHTAP
N CTYIHEHU BOCXOAAIIINX 3EMHbBIX IOT

OpraHu3aius BpeMeHHBIX TIOTOKOB BO BCEJICHCKOM Tporieccope bpaxmaBapTsl mogunHeHa 6e3-
YIPEYHOU UepapXuK BIOKEHHBIX MepronoB. OHu npeodpasyoT CeepxcozHanue Exunoro Habmona-
TeJIsl B KacKa/ibl INIOTHOTO MaTepUaJIbHOTO OMbITA. DTa UEepapXUsl LUKJIOB SIBJISIETCS [JIaBHBIM apXH-
TEKTOPOM, MEHSAIIIUM (PU3MYECKHE CBOMCTBA MaTepuM U JIMK 3emuid. OIMHOYHBIN Kaslbla-IeHb
HAIllero MUPO3JaHUs COCTOUT U3 CBETJIONW U TEMHOM MOJIOBUHBI, OTpaxasi (byHIaMEHTaIbHBIN 3aKOH
cMeHbl JHS 1 Hou. OniuH cBeToBOM AeHb TBoplia bpaxmMbl BKI04aeT B cedsi POBHO CEMb KOHIICHTPU-
YecKUX Kpyrop MaHny — rpapoauTesisi yeJoBe4ecTBa U OCHOBaTe sl KOpeHHbIX pac. Houb Muposna-
HUS JJIUTCS CTOJTBKO K€, CKOJIbKO M JIEHb, C TOM JIMIIIb PA3HULIEH, YTO TPU sIpyca BCEIEHHON — 3eM-
HOWM, NOTHEOSCHBIN U HeOEeCHBIN — TMOTPYKAITCSI BO MPaK BEJIMKOTO CHA, a HACEISIONINE UX KUBBIC
cyliecTBa (JIKMBBI) 3aChINAOT, pacTBOpsis cBou SAHTpHI B [IprumHHbIX Bogax CeepxcymiecTsa.

Kaxnpiii kanpna-kpyr MaHy ycTpOeH MO MPUHIUITY CMEHBI YeThIpeX KapIUHAJIbHBIX CE30HOB
Y COCTOUT U3 JIBYX MaHBAHTAp, pa3JIe/IONIMX KOPEHHOTO U CEMEHHOTro IpapoauTeseid. Maciirabu-
Py 3TOT AJITOPUTM, CHCTEMA JISTUT OUH Kpyr MaHy Ha 72 kpyra 6oroB HeOa Tpascrpuminm, BClie-
CTBHE YEero OTHa MaHBaHTapa BMeIIaeT B ceOs1 pOBHO 36 TaKMX OOXECTBEHHBIX IIUKJIOB. BHYTpeHHSIs
CTpPyKTypa Kpyra MaHy apoOHTCs Ha YeThipe paBHbIe Makpodassl 1o 18 MpoMeKyTOYHBIX aHTapa-
KaJbll B KaXI0M: (pa3y 3apokAeHusl, pa3BUTHUsI, yracaHusl U pacTBopeHus. Kakmas aHTapakasibmia
mmrea 24 000 ser o etoucyuciieHno 0oros 1 coctort U3 12 000-netHeit Bocxonamei u 12 000-
JIETHEN HUCXOIALIENH Maxalor.

3eMHO#i IIMKJI BpeMEeHN — Maxaiora — (ppakTajabHO QyOIUpyeT 3Ty MPOMOPIHIO, COCTABIISS
12 000 3eMHBIX JIET ¥ pa3JessAsach Ha YEThIPE BEJIMKUX BEKa:

carpsiory gymrenbHocTbio 4800 ser;

Tperatory B 3600 ner;

asanapawory B 2400 Jser;

KaJIMIOTY MPOTSKEHHOCTBIO B 1200 3eMHBIX JIET.

Kaxpnas rora Bkiioyaet B ceOst Tpu (pa3bl — paccBeT, OCHOBHOM Tepuos u 3akat. Hanpumep,
carbsiora cocrout u3 4000 et ocHoBHOroO Tesa 1 1o 400 jileT Bocxoda 1 3aKaTa.

B 3TuX nukiax 3an0KeH IaBHbIN (PU3NYECKU MEXaHU3M U3MEHEHUs JIMKA TeJ:

B BepxHeil Touke BOCXOk/IEHUs1, IOJOOHO JIETHEMY COIHLECTOSIHUIO, OOBEIUHSAIOTCSA /1Ba BeKa
catbs. B 3TOT mepuon crpena XxpoHoca 3ameJIseTcsl, IVNIOTHOCTh BPEMEHHU Ma/IaeT, a MPOCTPAHCTBO
pacumpsercs. [TnotHoe pusndeckoe Tes10 3eMilM pa3MArdaeTcs, paclivpssAch B CTO pa3 U BO3Bpalla-
SICh B IUIACTUYHOE ITPOMEKYTOYHOE COCTOsIHME TuIaHucheps! Cuana. MaTtepus CTaHOBUTCS MOAATIIM-
BOW, KaK IUTACTHJIMH, OOHAXKAIOTCS M PACLIBETAIOT CK PHIThIE MHOTOMEPHBIE KOHIIEHTPHYECKHE OCTPOBA
¥ OKeaHbl bxymaHnansl, a manqmadt npepparaercs B 6eckpaiianii CaTTBUUECKUH CyTiep-0asuc.

B HWKHEH TOYKe HUCXOXKIEHHS, MOAOOHO 3MMHEMY COJHIIECTOSIHHIO, CIIMBAIOTCS JIBA BEKa
KaJau. Bpems pelsiTUBUCTCKU yCKOpsieTcs, CkuMasi MepHOCTh Matepud. IlnactuuHas riaHucgepa
BbxymaHnasiel cTAruBaeTcs K LEHTPY U 3aCThIBAET, KPUCTAIIIU3YACH B KECTKYIO, TPyOyl0 TPEXMEPHYIO
cepy mmamerpom Beero B 1000 riomkan. [pu aToM cxatum snactuyHas meMmOpana [Ipakputu Oyk-
BaJIbHO BbIKMMAET M3JIMILIKY BOJIbl: OKEaHbI 3aTAIUIMBAIOT HU3MEHHOCTH, PEKH 3aWJIMBAIOTCS, @ MHO-
rOMepHBIe 001acTH JaHAmAa(Ta «CBOPAYUBAIOTCS» U BPEMEHHO CKPBIBAIOTCS OT BOCIIPUSITHUS JIIOJIEH,
OCTaBJISAS IOCTYITHOM JIMIIb [UIOTHYIO (PU3NYECKYIO IPOEKLIUIO.

Ha cTbike AByX Maxaior B CpeIMHHOW TOUKE CIBOEHHOW KaJMIOIM ITPOMCXOAUT MOTOM, PUHY-
JUTEIbHO OTAENAIIIMI TOHKOE TeJIO MPeIbIIyIIero BOIIOMEHUs OT OyAylIero Tejaa CKIOHHOCTEH
KuBbIX cymiectB. B 3102 rogy o Hamieil apbl 3aBepiiniach OONbIIasi HUCXOASIIAS JBarapaora,
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mmuBiasics 2400 HeOeCHBIX JIET, M HauaJIaCh HUCXOAAIIAS KAJTMora HeOeCHOro IIUKJIa BpeMeHH. JTO
CUHXPOHHO 3aITyCTHJIO MAJTyI0 HUCXOASIIYIO KaJMIOTY 3éMHOTO IIUKJIA JJTUTETbHOCTHIO B 1200 3eM-
HBIX JIET.

ITo ucreuenun storo nepuoaa, B 2100 rogy A0 Haiell 3pbl, Majasi 3eMHasl KaJMIOra OKOH-
Yyujia CBO€ OCHOBHOE Teso, U K 2111 rogy mo Haieil 3pbl 3aBepiuuics e€ 3akar, 03HaMEHOBAB-
IIAIACS MaJIBIM OMOJISICKMM MOTOMOM. DTOT KaTaKJIM3M, ITPOU3OIIEIIINNA B MOMEHT, KOrjia 3eMHOM
Kana-mypyima cTosis1 B TOUKax MHBEPCUM 3HAKOB, OKOHYATEJIBHO CKaJl TPOCTPAHCTBO, YTHIIN3UPOBAT
OCTaTKM TMTaHTOB JIBarapsl ¥ MOJTHOCTHIO MEPEPUCOBAIT KPUCTAILTMYECKYIO 11aTy EBpasuu, 3apuk-
CUPOBAB CyXou ocTaTok penbeda Kamu-ioru.

Ot 37Ol HU3LIEW TOYKM 3aKara 3alyCTHIICS CTPOrMii MaTeMaTUYECKMIl pacyeT BOCXOASAIIEH
3eMHOH Maxaioru, Hecyliel MeJJIeHHoe 0OpaTHOe pacIiMpeHue MPOCTpaHCcTBa. PaccBer Bocxoasimeit
KaJIMIOTH YCTYIIAJI MECTO €€ OCHOBHOMY Telly, 3aBEpIIMBIIEMYCS B AEBATHCOTOM IOy JIO HaIlleH 3pbl,
nepeaB KJII0YM BpEMEHU paccBeTy JBarapaiord. OCHOBHOE TeJIO JBanapaiord OKOHYMWIOCh B 1289
rony Haiei 3pel. [Tocnenyromuii 300-1eTHUid Iepuoy Mepexoja ABanapairu 3apepiuics B 1489
rofy, NepeAaB KJII0YM BPEMEHH pacCBETy TpeTaioru, Koropsiil juiics 300 et u 3aBepuiics B 1789
rofy Hauleu 3psl.

K rtekymemy 2026 romy ot 3Toil Bexu Nnpouuio poBHO 237 jer. YernoBe4ecTBO HAXOMUTCS
BHYTPU HAYaJIbHOUN CTaJMM OCHOBHOIO TeJla BOCXOASAIIEN 3€MHOHM Tperaiooru (mpouaeHo 237 jer
u3 3000 ner OCHOBHOIO Tena 0rv). 3acThIBIIMM, KECTKUIl CBET U cxkarhiil Janamadgt Kanu-oru
HAYMHAIOT ME/IJICHHO PacCIIMPSATHCS U MepexonuTh B Tekyuee cussaue Cartebl. [IpocTpaHcTBO Hesa-
METHO YBEJIMUMBAET CBOM MEPHOCTH, MOATOTABINBAS (PU3MUECKUI JIMK 3eMJTH K ISKPUCTAILTH3ALIUH
u Heynepkumo npudmkast Hapuraropos k ¢pukcanmu HyneBoit Touku [iBapaku.
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I'JIABA 4. MEXAHUKA CAKPAJIbHbBIX YACOB 1
NBAIIHATNJIETKA TOTAJIbBHOI'O PABPYHIEHHUA

KoopnuHaiys cHIOMUHYTHBIX, CPEIHECPOUHBIX U IJIOOAJIBHBIX MPOLIECCOB HA IIOCKOM YHMIIe
BpaxmaBapThl OCyLIECTBISETCS Yepe3 YHUKAJIbHBIN IJIAHETHbI MEXaHM3M IPOCTPAHCTBA BEPTH-
KaJbHOM AHTapukim. OH npeoOpa3yeT Cyxue MpelieCCUOHHbIE KOHCTAHTbI BCTPOEHHOI'O KOJIbLA B
KUBYIO, JMHAMUYECKYIO KapTUHY JaHIMA(THBIX, UICTOPUUYECKUX M NCUXO(pU3NYECKUX LUKIOB. B
3TOU CUCTEME MAaKPOKOCMHUYECKUX BeCcOB IUIaHeThl CaTypH 1 IOnuTep BBINOIHAIOT CTPOrve NHXKEHEP-
HbIE POJIM MMHYTHOM 1 4aCOBOW CTPEJIOK Ha orpoMHOM Liudeposate CoTHEUHON CUCTEMBI, HANIPSAMYIO
YIIpaBIsis pacrpeieseHreM MpaHbl, KpUcTaJuln3alyeil KApMUYECKUX TUIOA0B U U3MEHEHUEM JIMKa
3eMi.

OnyH nonHeIi 060poT 3emuti BOKpyT coitsipHoro siapa Cypsu Ha 360° necdpuHupyercs kak Cam-
BaTcapa, BHICTYIAIOIIAsl B KAUECTBE ITAJJOHHOTO KaJIbIIa-rofia MUIaHeThl. [IBUKeHre YacoBOM CTPENIKH
— IOnurepa — onmceiBaerca kak [lapuBarcapa, (pukcupymomas npoxoxJeHUe IJIAHETOU TPUALIATH
rpasycoB 3KJIMNTUKY 3a ogHy CamBarcapy. B 1o Bpems kak CaTypH coBepIIaeT CBOM 1iar B TPUL-
LaTh 'PAAycoB 3a IUKJ AHyBaTcapbl, Jsimuncs ase ¢ nonoBuHor Camsarcapsl. [lonnbiin 12-net-
Huii o6opot IOmuTepa dpopmupyer bpuxacnatn CamBarcapy, a COnpsiKeHHe JIBYX IVIABHBIX TUIAHET-
HBIX LIEH30pOB poxaaeT Bemmkuit 60-netHrid nukia. BHyTpu Hero kaxaple aBaguars Jiet FOmurep
n CaTypH COeJUHAIOTCS B OHOM I'palycé KOHKPETHOTO TPUrOHA SKJIUITUKH, IPUHYIUTEIBHO Tepe-
KJII0Yast HIMPOTHO-4acTOTHBIE pusibTpsl yMa KomiektuBHoro TBopua.

Kaxpgpii1 Takoit 20-J€THUM MUKPOLMKJ (DYHKLIMOHUPYET 10 YHUBEPCAIBHOMY TPEXMOMATIb-
HOMY KOJy BCEJIEHCKOIO Ipolieccopa MPUYUHHO-CIIEICTBEHHBIX CBA3EH, pa3lessasch Ha TPU CTPOro
AeTepMUHMpOBaHHbIe (pasbl: 20 sieT co3uganus u 3apoxaeHus Muen, 20 ner yaep:xaHus U pa3BUTHA
®opwmsl, 1 20 €T TOTAJIBHOTO pa3pylleHust OTPAaOOTAaHHOIO KApMUUYECKOT0 KapKaca.

B koHTeKcTe MexaHM3Ma M3MEHEHHsI JIMKA TeJl 3Ta LUKJINYecKasi TPEXMOIAIbHOCTh paboTaeT
Kak (pr3n4YecKuil ruiporpecc:

B a3y cosunanus u yaepkaHusi IUIaHETHBIE Tyl AHTApUKIIN (PUKCUPYIOT U CTAOMITM3UPYIOT
Marepuio [Ipakputu B onpeneneHHbIx rpanunax. Jlanamadr kaxeTcs HEM3MEHHBIM, PEKH TEKYT IO
YCTOSIBIIIMMCSI pycliaM, a 71acTUYHasi MeMOpaHa MPOCTPaHCTBa ylepkuBaeT (popMy rOpoIoB U KOH-
TUHEHTOB.

B dazy roransHOro paspymenus yactorHsie priibTpel FOnutepa n CaTypHa pe3Ko CABUraloTCs.
Crapblil KApMUYECKHI KapKac, YIepKUBaBIIMNA IUNIOTHOCTh MAaTEPUM, HAYMHAET TPELaTh U aHHUTH-
nupoBath. B aToT mepuon 3acteiBiiee Teno Kama-mypymu noasepraercsi gjecopMaiivy: MeHsIeTcsl
TEeKTOHUUYECKOE HaIlPsKEHUE B pa3ioMax, NepecTpanuBaeTcsl KIMMAaTHUYeCKU OalaHC, OTKPbIBAIOTCS
KapCTOBbIE 3aTBOPBI U BBHICBOOOXKIAIOTCS CKPBHIThIE TPUYMHHBIE BOIbI, YTO MPUBOAUT K BUAUMBIM
M3MEHEeHUsM (pU3NYECKOro pesibeda U nepeprucoBke reorpaduueckux Kapr.

B cootBercTBUM cO CTporMM MaTeMaThyeckuMm pacuetoMm Kana-dyakpel, MpUOIU3UTENHHO C
HOs10ps1 2020 roya Hallle MEPO3JaH1Ee BOIILIO B INIOOAbHYIO ABAAIIATUIETKY pa3pyieHust. E€ nenp —
TMOJTHOCTBIO OYKMCTUTH alMapaTHYIo Miary bpaxmaBapTsl OT HAKOIUIEHHOW MEHTAIbHOM T'Psi3U, HAIU-
OHAJTBHBIX CHMYJISIKPOB, YAYILIMBOW AXamkapbl Kanmu-toru u oTpaboTaBIIMX CBOE JIaHAIMA(THBIX
KOHCTPYKLIMM.

Haxopnsce B Hacrosmem Bpemenu, B 2026 rogy, Ha caMOM MUKE 3TOTO OUYUCTUTENBHOTO 20-
JIETHETO MepUoja, CUCTeMa MPOU3BOIUT HE XaOTUUECKUIA TeONOTUTUIECKUI U IPUPOIHBIN pacmal, a
ABTOMATHYECKYIO, BHIBEPEHHYIO Pa0OTY MaKpOKOCMUYECKOTO pelyKTopa. JJecTpyKIius cTapbix KOH-
HETTYaJIbHBIX TIOPEM rOCYAapCTB, KJIMMATUIECKUE CIBUTH U 3a4aTHe HOBOTO YPOBHSI CBOOO/IBI SIBJISI-
I0TCS €AVHBIM HEpPa3pbIBHBIM IIPOLIECCOM U3MEHEHM JIMKa 3EeMJIH.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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