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4. Upes eanHOro nnaHa cTpoeHusi U OCHOBHOM 3aKoH Kocmoca

Wpoes egmHoro nnaHa cTpoeHus n ocHoBHoM 3akoH Kocmoca Mpes neyx Havan — naBHo
3abbIToe 3HaHWEe Npeablayler pacbl nogei. «TakHa Mupos, TaHa dywn MNprpoasl, CywHOCTb
camoro bora, gbixaHune Bcex Bewen n Heyracumbii OroHb — BCE 9TO B €AUHCTBE OBYX Havan —
XeHckom n MyxckoM. 9Ta eanHas CywWwHOCTb ecTb uapb 1 bor, n Benvkuin Yuntenb», — tak
nucana E.MN.bnasatckas. B cBaweHHoOn kHure mycynbmaH KopaHe 3anvcaHo: «Xsana Tomy,
KTO B Mapax cosgan BCE, B Mapax CyWwecTBYIOT Ayl BaWW N BCE HE3PMMOE, YTO OKpyXaeT
Hac, 1 4TO focene Bale 3HaHbe He NoCTUrno». [Npuwno BpemMs NOHATb YU 0CO3HATb OCHOBHOW
3aKOH KOCMOCa — 3aKOH COXPaHEHNS XU3HW, peann3yemMoro putMom paboTel Asyx Hauan
6naronaps eanHOMY nnaHy CTPOeHNs BCeX hOpM MaTepun 1 3neKTpoMarHMTHOMY cnocoby
B3avMonencTBums. TONbKo 3TOT cnocob no3BonseT hopMmnpoBaTb NamMaTh.

OCHOBHOI1 3aKOH KOCMOCa — 3aKOH COXPaHEHUS XM3HM 3BYYNT TaK: BCAKOE nocnepyouee
LEeACTBME NPOMCXOAMT MO NaMSTU Npeablaylwmx 4encTBUiA, Npu aTOM hopMmpyeTcst HoBas
CTPYKTYpHas oopma namaTu, Kyna nepeas BXOAUT COCTABHOM YacTbio U HE BULOU3MEHSETCS,
6naropnaps HenpepbIBHOMY BOCNPOM3BOACTBY caMoli cebsi B TOYHO KOMMK, Cneays putmy
CMEHbI MONSPHOCTM MarHUTHOrO NONS BHEWHel cpebl. MarHNTHbIMM cBOMCTBaMM obnanaeT
XeHckoe Havyano, namsitb Npownoro onbiTa.

VccnenoBaHme Bonpoca eCTECTBEHHbIX MPOLECCOB NPMBENO aBTopa K MOHMMAaHWIO, 4TO BCE
OOpMbl MATEPUN N SNEKTPOMArHUTHbLIX BOJH, U 9NEKTPOMarHUTHbIX NONEN, COCTOAT U3 ABYX
POACTBEHHBIX MO NPOMCXOXAEHMIO YacTen. OgHa SBNSETCA CTPYKTYpPOl NamMsaTu, oHa
KOHCepBaTMBHas, MHEPTHas!, NoanexuT obs3aTelbHOMY BOCCTAHOB/IEHWUIO B TOYHOW KONUN,
obnagaeT MarHMTHbLIMK CBOCTBaMM, U MOTOMY 061afaeT MHTYUTMBHbLIM OANbHOAENCTBMEM,
MarHUTHbIM pe3oHaHcoM. BTopas Xxe YacTb akTuBHasi, obnagaeTt anekTpUYeCcKUMm
CBOICTBAMM, 1 MOTOMY aKTUBHO OeicTByeT Ha 6n3KoM paccTosiHmun. LleneBoe HasHa4veHme
3BOJIIOUMN — CCPOPMUPOBATL HOBYIO CTPYKTYPY NamMaTu, yaBOUTb €€, 4To cnocobeTayeT
KayeCTBEHHOMY pa3BUTMIO XEHCKOro Havana, nepnoamnyeck nopoXxaarolwero MyXckoe
Havano.
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Bce Buabl pasMHOXeEHNS CBOOSATCS B OCHOBHOM K OBYM TUNam — rNosioBOMY 1 BeretaTuBHOMY
(pPa3MHOXEHNE OeNeHNEM, MOYKOBAHNEM, KOPHAMU, KNYOHSMK, yepeHkamm). [onosoe
pa3MHOXeHMe OCHOBaHO Ha CNUSAHUN ABYX KOMMJIEKTOB reHOMa, Ucnpasnsollee BCAKOro poaa
NCKaxXeHns N nedekTbl B KOMNIeKTe NaMaT B Nepnoa BeretaTtuBHoOro pasmMHoXeHus, pocra
n passmtng. OHO 3a0aéT Ha4Yano puTMa BereTaTMBHOro pocTa A0 COBEPLEHCTBA, 8 NOTOM
cnenyert ctapeHue. lanee TpebyeTcs HOBbLIN OXMBNSIOWWNIA UMMYNbC CINSHUS TEHOMOB OBYX
Hauan. B aTom peanuayeTcst xpuctmaHckas naest 6ecrnopoyHoro 3avaTusi, CyTb KOTOPOW,
NO-BUAMMOMY, B TOM, 4TOObI MOBYANTb XEHCKUIA reHETUYECKUIA HABOP NaMATK K NPOSBNEHMIO
CBOEil onepaTUBHOM NaMsiTK C YYBCTBUTENbHO 060/104KOI — NPOSIBUT MyXckoe Havano.
[MpMepoM MOXET CNyXuTb pacnan HeMmTpoHa — pogoHadYanbHMKa ceMencTea aToMoB
BOOOPOAA 1 Janee BCexX CEMENCTB aTOMOB XUMUYECKUX SNIEMEHTOB. (...)

Benkun n HykneotTnaobl B GONOrMK, KUCNOThl M OCHOBaHWUS B XUMUW, MPOTOHBI C 3N1EKTPOHHOW
060/104KOI U HEMTPOHBI — 3TO Te Xe ABa Havana, nea nogbopa [9).

Bce konebatenbHble CUCTEMBI PAANOTEXHUYECKNX YCTPONCTB, BCS paanoTeEXHKa Npuéma,
06paboTkM 1 Nepegaym MHPOPMaLUUN Ha PACCTOSIHMM NMOCTPOEHbI HA OCHOBE ABYX
aneKkTpoMarHUTHbIX Havan. AKTUBHbI HAKONUTENb SNEKTPUYECKON SHEepPrumn (KOHAeHcaTop) C
NBYMS MPOTUBOMOIOXHO 3aPSAXEHHbIMW NNAaCTUHAMU U MACCUBHbIA (MHEPLIMOHHbIN)
cnupanbHoi hopMbl Npeobpa3oBaTesib 3NEKTPUYECKOro ToKa B MarHUTHOE none u
3NeKTPOMarH1MTHble U3ny4yeHns, obnagatowmnin CBOMCTBOM MHOYKUUN, CO30a0T BCE ramMmy
COBPEMEHHbIX CNocoboB MHEOPMaLMOHHBIX B3aumoaencteumii. XeHckoe Havyano (>xeHckuii
non), obecneymBas nnaBHOe HapacTaHne NPU3HaAKOB My>XCKOro nona (Cuibl Toka u eé
NHJOOPMA- LMOHHOIO COAEPXaHWs) 1 NNaBHOE CHUXEHWE ero Npu3Hakos, Camo
3BOJIIOLUMNOHMPYET, HO C 3aE€PXKON BO BPEMEHM TOYHO B /4 06Wero neprona 380 NIOLNN.

NcxonHoe acnHXpoHHOe cocTosiHne aByx Havan co3naét konebaTenbHblii MPOLECC XU3HU C
PUTMUYHBIM 1 NOCNenoBaTENbHBIM NUBMEHEHNEM U UCHE3HOBEHMEM NPU3HAKOB MYXCKOro
Havana n coxpaHeHneM N3MEHEHWIA XEHCKUM MOIOM. DBOIOLNS XEHCKOro nona aHanormyHa
06pa3oBaHmMio 3BEHbEB LIENK, MO TUMNY NOMMEPM3auUnn, CTPYKTYPa NaMATH YCIIOXHSETCS
KONMYECTBOM 3aMKHYThbIX BUTKOB (KOHTYPOB) C TOKaMu BHYTPUW HUX.

970 3Ha4YNT, 4TO, 3HAS HA3Ha4EeHWe ABYX M10/10B, MOXHO C 60/1bLLIOV [1OCTOBEPHOCTLH
MpPOrHo3upoBaTb pPa3BUTHe HenoBe4ecTsa Ha 3emne Ha bnnxaviuve 13 000neT, NOCKONbKY
ConHe4Has cuctema coBepLIaeT CrvpanbHble BUTKN O1NTEebHOCTbH 26 000n€eT, ABUrasch rno
0pbunTanbHOV TPAEKTOPUN OTHOCUTE/TbHO CPeaHeN TMHUK (3KBaTopa), pasaensollen 18a
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MarHuTHbIx nonywapus MnedHoro lytn. [lBaxawb! 3a oanH nepunon ConHeyHas cucrema
PUTMUYHO NMEPEXOANT B MArHUTHOE r1071€ APpYrovi MossipHOCTY.

Kak n3BecTHO, heHOTUN SIBNSIETCS COBOKYMHOCTbIO BCEX MPU3HAKOB M CBOWCTB OpraHuama (B
6uonorun), chopMMPOBaBLIMXCS B MPOLIECCE Er0 MHANBUAYANbHOrO HaNpPaBIEHHOrO Pa3BUTUS
(opToreHes). deHOTUN OnNpeLensieTcs B3aMMOAENCTBMEM FreHOTMMNA — NaMSTbIO UMK
NporpamMMoit HacneacTBEHHOM OCHOBbLI OpPraHM3Ma - C 3NeKTPoOMarHUTHBIMI YCNOBUSIMIA CPEebI,
roe npotekaeT pa3BMTUE OpraHnama. 310 roBOPUT O TOM, HTO B PasHbIX MHPOPMALMOHHbBIX
cpenax npo- rpamMMa peanuayeTcs B OMH U3 Leoro cnekTpa oeHoTMNoB (MprU3HakoB).
OBOMIOUNS OPraHNYeCcKUX N HEOPraHNYeckmx CylWwecTB NpefonpeaeneHa puTMOM CMEHbI
MONSAPHOCTW MarHUTHOro Nonsi cpenbl. MarHMTHoe none AaéT MMynbC Pa3BEPThIBAHUS XMBbIX
NPOLIECCOB B MPOCTPAHCTBE 1 BO BPEMEHW (TONYOK BEreTaTMBHOro pocta v pasButus).

OTclopa MOXHO coenatb npeaBapuTenbHbIi BbiBo4. Bee cobbiTns Bo BeceneHHol
pasBopaynBatoTCs BO BpeMeHM 1 npocTpaHcTee 6narogapss ABTOMATUYECKOMY putmy
konebaHwuii, obecneunsaemoro Hann4nem aeyx Hauan, IHb n 9H, xeHckoro n myxckoro,
MarHUTHOro 1 anekTpuyeckoro. [1ga nona — 370 9KOHOMHAs 1 COBEPLIEHHO NpocTas popma
NHPOPMaLIMOHHOr0 B3anMO4ENCTBMS, NO3BONAOWASA OCYLWECTBAATb aBTOMATUYECKUA NpoLecc
B OFPOMHbIX MacwTabax kocMoca C BbICOKOW TOYHOCTbIO. [1nsi BO30OHOBNEHNS 0O4epenHOro
nepuoaa BereTaTMBHOIO PocTa U pasMHoXeHus Heobxoaum MOTOBOW nmnynbe
BO30Yy X AeHMS (CNNsiIHME ABYX MArHUTHbIX NONEN, ABYX NOIOBUH reHeTUYECKOo uHdpopmauun),
KOTOpbIN NoByanT XenaHne XeHckoro Hayana (CTpykTypy namsiti Npownoro nepmoaa)
nopoanTb My>Xckoe Havyano, co3patb YyBCTBMTENbHYIO 0000YKY.

KoHcepBaTtmBHOE XeHckoe Hayano nonroBpeMeHHon namMsiTv BolaensieT na cebs
onepaTyBHYIO NaMsTb 1 YyBCTBMTENbHbIA 9NEMEHT ANS peann3aunm BHyTPEHHeR NoTpebHoCTH
COXPaHUTb BHYTPEHHWE XN3HEHHbIE CUIbl B HOBOW cpede. [1ns noHMMaHus npeacrasmm
pacnajn HeMTpoHa Ha NPOTOH C 3N1EKTPOHOM, KOTOPbIE HEMEAIEHHO BOCMPOM3BOOSAT KOMUIO
3aTpayYyeHHOro HenTpoHa, obpasys oenTepuii, n 3aTeM yaBanBatoT ero (HeMTPoH), mony4yas
TpuTuii. Pacnagascb, 0AvH U3 HENTPOHOB TPUTUS BblAENSET TaKylo Xe napy — ornepaTuBHYIo
naMsiTb (MPOTOH) C 3NEKTPOHHON 060N104KOIR, PopMUPyS rennii-3 Yepes NPoLece
BOCCTAHOBJ/IEHWS 3a- TPAYE€HHOro HENTPoHa. Y ABOEHME 3TOro HENMTPOHA NPMBOAUT K HOBOMY
SNIEMEHTY — renui-4. BEpOsITHO, CyLeCTBYeT paamoakTuUBHbIN [ ennin-5, naowmin Havyano
HOBOMY Nepuoay XMMMUYECKUNX 3/IEMEHTOB.

Mo-BMAMMOMY, HETPOH pacnafaeTcs Toraa, Koraa BHelHee MarHUTHoe nosne B ero
OKPECTHOCTM HanpaBsieHO NPOTUBOMONOXHO MOS0 CaMOro HeinTpoHa. MepecoeanHeHve
CUNOBbIX MarHNUTHBIX NIMHWIA CNOCOOCTBYET NepeTekaHnio MHGOPMALIMOHHBLIX TOKOB BHYTPb
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HEMTPOHAa, N B HEM HAYMHAIOTCS aKTMBHbIE BHYTPEHHME NPOoLecehl, Nobyx aalme packpbiThio
4yBCTBUTENbHOMN CUCTEMbI ANs paboTbl C BHEWHUMY U3NYYEHUSIMU. HENTPOH yCTOMHYMB TONLKO
B r1ape C npOoTOHOM U 3/1eKTPOHOM.

Buonorns otmMevaeT nosbilweHWe yCToON4YNBOCTY OT 10/10BOr0 PA3MHOXEHMS, OT CIUSAHUS OBYX
KOMMNEeKTOB NaMaTu C MarHUTHbIMK cBoncTBamMu. OTciofa NPoncTekaeT CMbIC YCTONYMBOMO
pas3BUTMS YenoBeYeCcTBa — HyXHa cBexas nges B gpopme HoocgepHoro counyma, B popme
XMBOro Kocmoca. Ecnu B npouecce nccnenosaHvs Mbl BCTpeYaeMcsi C Hann4ymMem Osyx poacT-
BEHHbIX MO NPOWCXOXAEHWIO 3/IEMEHTOB C NPOTUBOMONOXHbLIMA CBOMCTBAMU, TO cneayet
nckatb (C LeNbio MO3HAHUS) M aKT X Pa3MHOXEHMS, NOAOOHbIA NONOBOMY akTy B Buonorum,
CNMSIHVE 3NIEMEHTOB reHeTun4yeckom namsaTu. lNepecoenmHeHne MarHNTHbIX CUNOBbIX JIMHWIA
OBYX MHPOPMaALMOHHBIX MarHUTHbIX NONEen 3NeKTpoMarHMTHOM BONHbl BHELWHEN cpeabl
aHaNorMyHo CANSIHUIO ABYX NPOTMBOMONIOXHbBIX FEHOMOB y 6uonormyecku cywecTs. MNpumepom
CNYXMWT B3aUMOOENCTBME MArHUTHOrO Nons 3eMnm ¢ MexnnaHeTHbiM nonem. Kaxgple ceMb
LHEN Mar- HUTHble cnnoBble NHUKM CeBEepPHOro Nons nNaaHeTbl NPOTMBOMONOXHbI BHEWHEMY
nonto ConHua, NnepecoeanHeHne MarHUTHbIX TMHKIA BO3Oy X aeT paboTy MarHMTOCEPHOro
reHepartopa, Bo36yXaalTcs BHYTPEHHME NPOLECCHl pocTa 1 pa3BuTUS B Tene nnaHetbl [13].

5. nepCHEKTVIBa pPa3BUTUA MYXCKUX U XEHCKUX NpU3HaKkoB nopeun

MpoBeaeHHbI aHanM3 NonoBOro Pa3MHOXEHNs nokasbiBaeT, 4To XeHckoe Havano,
CyLWeCTBYS NMOCTOSIHHO, NposiBNsieT cebs B Tpéx popmax: nepeas oopma — CABOEHHAS Mo
CTPYKTYp€E KOHCepBaTMBHas [ONrOBPEMEHHas NaMsaTb NpoLwsbix cobbiTuii. Bropas dopma —
aKTWBHAs onepaTuBHas NamsiTb CO BCEMM NMPU3HaAKaMM XEHCKOro Ha4yana, 4To-T0 Bpoae
amMasoHKW. TpeTbsi hopMa — 3TO YyBCTBUTENbHAS CUCTEMA U3 ABYX TUMOB 3NEKTPUYECKM
3apsiKEHHbIX 3NEMEHTOB, Ha3blBaeMbIX MyXckmMm Havanom. B HéM xeHckoe Hauano
BblPa>eHO MoYTN B TOYHOM COOTBET- CTBUM CTPYKTYPHOrO NMOCTPOEHNS MHAMBMOYaNbHOMO
opraHuama, ToNnbko CrNocOBHOCTb K PA3MHOXEHWIO NCKN0YEHA 3aMEHOI PasBUTUS
cnocobHOCTen YyBCTBUTENbHOM CUCTEMbI 3NIEMEHTOB. Pa3BuTmne MyXXckux npu3Hakos noéT ot
NepBoi OPMbI K TPETbEN, BEIPOXAEHME Xe NpuaHaka naét oT TpeTbelt hOpPMbl K NePBOWA.
OBOMIOUMNS XEHCKMX MPU3HAKOB CABMHYTA HA OAHY YeTBEepPTb Nepuoaa.
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XXuBovi npouecc YenoBedectsa — 310 aBTokonebarenbHbi npouecc. OH UMEET ABa Makcumyma
VN3MEHEeHWS NMPU3HaKoB Kax4oro rnona. B nepByro 4eTBepTb repuona Hapacraror 40
MakcuMyma My>XXCKNe fPu3HaKu, a XeHCKNE fpu- 3Haku rno4tu He nameHsorces. locne aroro
MOMEHTA MPU3HaKn My>XXCKOro rosia Ha4mHaroT ocrnabeBatb, M 04HOBPEMEHHO HAYUHAKOT PacTy
Ka4yeCTBEHHbIe N3MEHEHWS XXEeHCKOro rnosa, KoTopble 4OCTUraroT MakCuMmyma B KOHLE rnepBoro
rnonyrnepuoaa, Korga HoBble Mpu3Hakn My>XX4uH MOTHOCTLHO MPeKpaLLaroT nosBAsaToCSA. 9107
MOMEHT B TEOPUYN CUCTEM HA3bIBAOT NepPExXoaHbIM MOMEHTOM, TOHKOV 6ugbypKaLmm, MOMEHTOM
pPaBHOLAEHCTBUS €ro Ha3blBaroT B aCTPOHOMUU. OTO KPU3UCHOE COCTOSIHNE B 9KOHOMUKE, B
Ky/bType, Mopaau 1 HpaBCTBEHHOCTV COBPEMEHHOIr0 CoLMyMa.
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"padomk cocTaBneH ¢ y4€ToM crefyowmx goakTopoB:
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1. C y4éTOM peanbHoOn 4nMTeNbHOCTM 30anakanbHoro roga 25 920 net, nony4yaemMomn ¢ y4EToMm
TOro, 4to ConHue OBMXEeTCa Ha OOHEe 304MakarnbHbIX CO3BE3AMIA CO CKOPOCTbIO OANH rpanyc
nyrun 3a 72 ropa. HebecHbliii kpyr pa3but Ha 12 cosse3auin no 302 kax abliA. TO 3HAYMT, 4YTO
ConHue npoxoanT NyTb Ha (PpoHe 04HOro co3ee3nns (3oanaka) 3a spems 72 - 30° = 2 160 ner,
a Bce 360°% 3a 72 - 360° = 25 920 ner.

2. C y4éToM cobbITuiA, n3noxeHHblx B «OTKkpoBeHnn VioaHHa Borocnoea», Anokanvncuce, B
KOTOPOM OMUCLIBAIOTCS YEThIPE BCaAHWKa, NOAPOOHO HapnCcoBaHHbIX [opepom Ha ero
rpastope «BcanHuku Anokanuncuca». OTY4ETNINBO BUAHO, 4TO BCaAHMKamMm 0603HaY€EHbI
3oamakanbHble co3sesans Ctpenbua, CkopnuoHa, Becos n [lesbl. [ToMecTnB aTuX BCagHUKOB
Ha BPEMEHHOW WKane nepruoa Ha rpadpuke, MOXHO NOHATb, B KAKMX MPUPOAHbIX YCNOBUSAX
npoucxoannu (M NOBTOPHO ByayT NPOUCX0ANTb) AaHHble CoObITMSA. OHM 0XKaarTCcs B
npomexyTke BpemeHn ot 7038 rona oo 14 000net, nepuon 3VIMbl ons ConHe4YyHOM CUCTEMBI.

3. [padhvik yunTbiBaeT LUMKIbI HEMPEPBLIBHOrO CYETa BPEMeHU Mo kaneHaapto Maisi, umknbl
csoiicTB ConHua. OTknanbiBas aTu nepuodbl oT nekabps 2012 rona, MOXHO 3aMeTUTb, YTO
Hayano 3T1X NepuoaoB CoBnaaalT co «BcagHnkamm anokanuncuca» no BPeMeHu, 4to
HaBOAWT Ha MbiCNb 06 N3MeHeHMn ceeTUMOCTY CONHLA B 3TO BPEMSI, O CEPbE3HbIX Ero
n3meHeHusax. MNoaToMy 3HaWUMK IOOBMU TOro BPEMeHU 1 BbiNo YCTaHOBNEHO HEeNpepbiBHOE
NcUYUCNeHne BpeMeHu, 4Tobbl XNTb HAOeX A0 Ha nyylee.

30eCb YMECTHO BCMOMHUTb nereHgapHyto ATnaHtuay. ATnaHtmaa no-rpeyeckm — ato Ao4b
ATnaHTa, nogobHo Tomy, kak OkeaHupa — 310 nodb OkeaHa. Benvkunii ATnaHT B rpeyeckumx
Mudpax yaepxmnsaeTt He60 Haa NNAHETONR, a 3TN PYHKLMM UMEET MarHMTHOe none 3emMnu.
3HauunT, ATNaHT — 9TO MarHUTHOE NONe NNaHeTbl, CUNOBbIE NUHUN NONS, a ATnaHTnaa - 370
BCE TO, YTO HaXO0AMTCA HA MOBEPXHOCTM NNAHETbl BHYTPW MarHUTHOro nons. ATnaHTnaa,
6ynyun poyepbio ATnaHTa, — 970 Npeablaylas paca naein Ha nnaHeTe, XuBylas Ha Bcel eé
no- BepxHocTu. N oHn 3Hann pntMm xusHum ConHeyHom cuctembl. C momeHTa 10 800 ropa no
H.9. HaYana pasBuBaTbCs apuinckas ATnaHTuaa.

ATnaHT — TUTaH, oH bpat NpomeTes, BHyK 6ornHm 3emnun — M'en n 6ora Heba — YpaHa.

Y nepxwuBas Ha cBoux nneyvax Hebo, ATNaHT — eAUHCTBEHHbIA, KTO UMEET LOCTYN B capg
ecnepwui, oxpaHsieMblii ero godepbmn — ATnaHtmaoamu. B capy pactyT 3010Tble 1610Ku,
MONoAunbHble A610KKn, A6N0KN BEYHON MONOLOCTU, CriepMa NONOBOro 3ap0>XAEHUS, MOHAa b
Mudparopa. C coBpeMeHHON TOYKM 3peHns ATNaHT — 9TO MarHUTHOE None 3eMnu,
doopMupytoLee none HarnpaBneHHbIX N3NY4YEHUIN — NNa3MeHHbI MeXaHU3M CONHEYHO-3EMHbIX
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cesazen, HOOCDPEPA 3emnu n yenoseyecTtsa. PaanaumoHHbIN NOSIC SBNSETCS Pe30HaTOPOM
9TOW CUCTEMDI, Fe XPAHATCS «30N10Tble S6M0KM» OYXOBHbIX CYWHOCTEN, MOYLWNX B
3apoxaeHne Ha 3emmio. Can ecnepni — 310 TOT Xe HebeCHbIV ABOPELL, O KOTOPOM FrOBOPUT
Osungun B nereHpne o ®astoHe, n Anynewn B nereHne «Amyp n lNcuxes». I1a 3HameHUTas
«KHura cyneb», kHura akawm, 6ubnumoteka n np. HaspaHus, AaHHbIE MUCTKaMU, He
3HaKWKMMK peanbHO CyWeCTBYOWEro MexaHnama B Hebe 3emnu. 1o cMbicny MMdda MarHNTHOE
none 3emMnv BegaeT pUTMOM pexurMma 3apoXAeHNS U PA3MHOXEHMS.
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Puc.2. 1BuxeHue ConHe4yHON cMCTEMbl OTHOCUTENIbHO 3KBaTopa NanakTuku.[16, c 60].
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4. B rpacouke (puc.1) yuteHo nepemeleHme ConHeYyHon CUCTEMbI U3 MArHUTHOIO NoNywapus
["anakTuky 0QHON NONSAPHOCTM B MArHMTHOE MOJe NMPOTUBOMOOXHOM NONSAPHOCTN (pUC.2),
npwn aToM BCA cucTema nnaHet n ConHue BpawatTcs nNo cnmpanbHOM TpaekTopun
oTHOCUTENbHO akBatopa MneyHoro yTu. B 3TOM cnyyae MeHaeTCs aHepreTnyeckas
HacbIWEHHOCTb cpeapbl NpebbiBaHns CONMHEYHON CUCTEMDI - C 3NIEKTPOHHOW Ha NMPOTOHHYIO U
06paTHO Ha aNeKTPOHHY0. Takasi CMeHa 3HepPreTMYecKon HacbIlWEeHHOCTM NPUBOAUT K CMEHE
«BpPEeMEH roga» ansa sceit CONHEYHON CMCTEMbI, BECHA U NETO B MArHUTHOM MONE OOHOW
NONSPHOCTM CMEHSAIOTCS OCEHbIO U 3MMON OT aNoxu Booones v nanee 0o OKOHYaHUS 3NoXu
Lesbl (MHpopMaumsa BHN3Y pucyHka 1).

ConHeyHas cucTema, kak CybbekT ABMXEHUS B NPOCTPaHCTBe ManakTuku, He N3MeHsIeT
HanpasneHWs CBOEro MarHMTHOro nons. NoaTtomy cMeHa HanpasNeHWUs BHEWHEro MarHNTHOro
nong sbi3biBaeT UHO® OPMAUNOHHOE Bo3gpericTere, pUTM NOOKNIOYEHMNS NN OTKIOYEHUS
MarHUTHOro nons CoNHeYHon CUCTEMbI OT CUCTEMbI [TanakTukuy, a 370 Bbi3biIBAET NPUTOK
BHELUHE SHEPrumn Nnm ero OTK/IIOYEHNE, YTO BbI3bIBAET CMEHY «BPEMEHW roga»,
POXAAaeMOCTb, POCT U pa3BuTme ans Bcen cuctembl ConHua. ObblyHas cMeHa BPEMEH roaa Ha
3emne obycnoBneHa HaK/IOHOM OCUK BpaleHMs NnaHeTbl K MNOCKOCTY €€ BpalleHNs
OTHOCUTENbHO akBaTopa ConHua, 4TO NPMBOANT HE TONBbKO K UBMEHEHWNIO OCBELEHHOCTM, HO 1
K CMEHe MONSIPHOCTM MeXMNNaHeTHOro MarHMTHOrO NoJis, NOCKONIbKY opbuta 3emMnn nmeeT
Yron HaKkno- Ha K CONHeYHOMy akBaTopy. [103TOMy BecHa 1 neTo ans 3eMnun B Te4YEeHNe O4HOro
CONHEYHOro roga npoxogsaT B YCNOBUSX OQHON NOASAPHOCTM MAarHUTHOMO NOJS, OCEHb N 3UMa —
B MOne Apyrou nonspHocTu. B opbutansHom nonéte sokpyr ConHua 3eMns He M3MeHseT
HanpaBneHns CBOEro MarHUTHOrO NONs, a MeXnnaHeTHoe MarHUTHOE None ABaXAbl MEHSET
CBOE HanpasfeHne OTHOCUTENbHO MNaHEeTbl, MOCKONbKY 3eMNs ABUXETCA NO4 YrioM K
akBatopuanbHon nnockoctn ConHua. OTcioga cnenyet, 4To 3eMns nonyyaet
NHOPMALMOHHBIA MMMNYNbC K Pa3BUTUIO B HOBbIX YCNOBUSIX.

5. 'padouK yunTbiBaET, 4TO C 3HEPreTUYECKM CoaepXaHNEM BHEWHEN cpefibl CBA3aHbl BCe
6uonornyeckmne NPoLECchl, B TOM YUCME U PUTM CMEHbI NPU3HaKoB nona y noaei. C Hayanom
anoxu Jlbea (10 800 neT 00 HOBOW 3pbl MO rpagouky) NPUXOANT BECHA U NeTO ANs BCen
ConHeyvHon cnctembl. CUMBON CPUHKCA C rONOBOK YenoBeka 1 TYNOBULLEM NbBa, CMOTPSALWMNIA
TOYHO Ha BOCTOK, Ha Bocxo ConHua, OEMOHCTPMPYET OXuaaHne noabMn cHacTIMBOro
BPEMEHW HacTynneHns BecHbl U neta. C atoro MomeHTa HYenoseyecTBo (M BCs bBrocoepa)
nonyymna rapaHTuo yCTONYMBOro passntusa Ha ovepedHole 13 000 net. Hapo y4nTbiBaTh, 4TO
rofoBoe ABMXEeHMe 3eMNN OTHOCUTENBbHO 3HAKOB 3o04mnaka UAET B NeByto CTOPOHY oT OBHa,
Tenbua, bnnsHeuos u 1.4. NMpn aToM 3oamnakanbHbi rog asnxexHns ConHua Ha OoHe
co3Be3auii onpenensieTcs B npaByto cTOpoHy — oT OBHa, Puib, Bonones, Kosepora u T.4.
[MoaToMy BeCb Npouecc pocTa 1 passnTUSa YenosevyecTsa Hado cumtatb ot JlbBa, Paka, n 1.4.
IMeHHO B Takoi nocnenoBaTenbHOCTU OnMcaHbl 1 N306pakeHbl BCaOHMKM anokanuncuca:
Ctpeneu, CkopnvoH, Becol, desa. [suxeHne ConHeYHON cmcTembl Ha OOHe 3BE3 [ NokasaHo
Ha puc.2.
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Ntak, HAYAJIO coBpeMeHHOro, HoBOro nepuoga Havanocs (cm. puc.1) 8 10 800 rogy no
HoBoi apbl, ¢ HacTynneHnem anoxu JibBa. Camo cyuwecTtsoBaHme bonbworo cguHkca (nepen
nupamngon XedpeHa), N3roToBIEHHOrO B BUAE (PUrypbl NibBa C ro0OBOW YE/10BEKA,
CMOTPSLLEro NPsiMo Ha BOCTOK, Ha TO4Ky Bocxoda ConHua, roBopuT O CYWeCcTBOBaHUN paHee
BbICOKO pa3BMTONM LUMBUAN3ALUN, 3HAOWEN, KOrga NpONCXOAMT Ha4yano pacuseTa XnU3Hu
nogein. 9To npomcxoauT Toraa, korna ConHue 6ynet B co3se3anmu Jibsa.

Mo coBpeMeHHbIM AaHHbIM U3BECTHO, 4TO NOCNELHUIA NeJHNKOBBIA Nepros 3aKOHYMICS
npumepHo B 370 Xe Bpemsa — 10 800 net oo H.5. MOWHOCTb nefHuka rno TosWuHe cocTasnsana
B panoHe deppo — ckaHaun (a TakXe B CEBEPHbIX U CpefHMX parioHax Esponbl) aea
KunomeTpa. A nockonbky bonbwon cprHKC BCE Tak XXe CMOTPUT Ha BOCTOK, MOXHO
yTBEpXAaTb, YTO 3EMHAs OCb BpaLLEHNA HE MEHSAIA CBOErO MOSIOXEHWS B NPOCTPaHCTBE.
Torga npuynHy onefeHeHns B JaBHWE BPEMeHa 1 NpuynHy oTcTynneHms negHyka 8 10 800
rofly 0o H.3. HaOo CBA3bIBATb C 10/10keHNeM CO/THEHHOU CUCTEMbl OTHOCUTE/TbHO 9KBaropa
[anaktvku, ¢ UISMeHeHNeM SHEPr v B OKpyXKaroluev cpeae npu opbutaabHoM eé nonére.

CoBpeMEHHbIV MOCTENeHHbIV nepexon K O/1e4EeHEHUIO yXXe Ha4YnHaeTCsl, u CBS3aH OH C
MOMeHTOM Bbixoga ConHe4HoV cuctembl n3 co3seanuns Peib B co3se3nne Bogonei. Eweé pas
HarnoOMHVM, 4TO BCE CO3BE3AMS YNOMUHAIOTCS B TEKCTE TONIbKO Kak OPUEHTUPbI B KOCMUYECKOM
npocTpaHcTBe. TasHue NegHUKOB HaYnMHaeTcs ¢ NnepexonomM u3 cossesnns [lesbl B co3sesaune
JlbBa, 1 CBA3aHO 3TO TOIbKO CO CMEHOW NONSPHOCTM MarHUTHOro nonsg Mneynoro Mytn. U
TOrga CTaHOBMTCS YETKO ACHO, HYTO perynnpoBaHne Npu3Hakos nona, B YaCTHOCTW, y Nnogen,
OCYLLECTBNSETCSA CMEHOW MNONSAPHOCTM MarHUTHOrO nona. M Hawe npeanonoXeHne 0 ToM, 4TO
c 2 160 rona Ha 3eMne Ha4YHETCA Nepexon K OCeHUN 1 3uMe, ABNSETCS NpasBubHbIM.

B aroT rog ocywectsutcs nepexon n3 co3se3nuns Pbi6 B Bogonei, B 0CeHb 1 3UMy C KPaTkKuM
6abbyM 1eTOM — MaTPUAPXATOM.

B HacToswee BpeMsa 4enoBevyecTBO NepexXmnBaeT MMEHHO 3TO COCTOSHME, nonynepuog B 13
000 net npongeH. YCNOBHO roBops, 3aKOHYMNach BECHA U NeTO, BNepean y Yenoseyectasa
30/10Tas oceHb ¢ 6abbuUM NETOM 1 ANUTENbHaA 3uMa. Ho npouecc Xun3Hn Ha 3TOM He
3akaHumMBaeTcs, aBonouna niogen npogonxaetcs. C Ha4anoMm BTOpOro nonynepuona
3aMeTHO Ha4YMHAIOT BbIPOXAATbCA MYXCKME NPU3HAKN, a CKOPOCTb Ka4eCTBEHHOro
N3MEHEHMNS XEHCKMX NPU3HAKOB MOYTN MakcuManbHas. XeHwmuHam Hano npopaboTatb
COOCTBEHHbBIM OMbITOM XW3HW BCE TO, YTO M30OPENN U COTBOPUNN MYXXUUHBI, TONbKO NOCne
9TOro ONbIT 3aKPENUTCHA B FreHETUYECKOWN NamMsaTn, HacnenyeMom XeHcknm Havanom.
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B a1y yeTBepTb Neproaa yracaeT NoNOBOE Pa3MHOXEHME, HAYMHAETCSl BereTaTuBHOE
pPa3MHOXEHMe CO BCeMUn ero npuaHakamy 6ypHoro pocta v pas3sutus (B ABa pasa B
CPaBHEHMWU C NONOBLIM PA3MHOXEHMNEM), BO3HMKAIOT 0AHOMO/bIe 6paku. B MOMEHT BpeMeHu
3/4 o1 HaYana nepvona NONHOCTbIO MCHE3HET NONOBOE PA3MHOXEHNE, B coLmyMe By nyT
TONIbKO OJHWN XeHckne ocobu [4, 5].

BeretaTuBHOe pasMHOXEHWE [OCTUrAeT NONHOW Cuibl. BHewHss cpena ctabunbHas, cpaBHu-
TENbHO XONO4Has, CyMpayHas, 6e3 cywecTBeHHbIX NnepemMeH. Bcé YenoseyecTBo ¢ 3T0ro
MOMEHTA HAYHET CTapeTb, MOCTENEHHO YracHeT OrOHb XWU3HW XEHCKOro couunyma. XeHckune
NPU3HaKM HAYHYT BbIPOXAATbCS, 0OCNabeloT BHYTPEHHME CBA3M B COOOLWECTBE, POXAAEMOCTb
XEHCKUX 0cobel cokpaTnTCs, a My>XXCKMX 0cobel yxe faBHO HeT, 1 JoNro He byner,
YMCNEHHOCTb NoAe Ha NnaHeTe ByneT nafjath. MIapenka HauHyT poxaaTbcs Manbynkn. Bes
CucTtema brmocopepbl NPOOONXaeT ABUXEHNE K HOBOMY KPU3VMCHOMY COCTOSIHUIO, K Mepexoay B
HOBOE MarHMTHOe nonywapwe [ranakTukn, K OKOH4YaHUIO Neproaa COBPEMEHHON LUBUIM3ALIN,
K 04epenHoi Touke budpypkaumm, Koraa yxe 3aMeTHO NoSIBATCS NepBble My>X4MHbl. B aTOT
neproL CUNoBbIe MMHUN MarHUTHOro Nong FanakTuky NOBOPaYMBaKOTCS BCTPEYHO MO0 BCEWN
ConHeyvHol cnctembl. Haw nepron 3akoHYMTCS B KOHLUe [lesbl, okono 10 000 roaa Hawem apsl,
3aKOHYNTCA 1 BEretaTtMBHoe 04HOMNO0e pa3dMHOXeHne. HayHETcs BecHa HOBOro nepuoaa,
pasneneHune nonos byaeT HapacTaTb, MONOBOE PA3MHOXEHME Pe3KO YCUANTCS, KyNbT
oannoca B NONHOM pacLBeTe, eMy NOCTaBAT NaMsATHble CUMBOSbI. CONHUE HAYHET sipye CUATb,
CyMpak Uc4YesHeT, HAYHET aKkTUBU3MPOBATLCS XMBOW NPOLLECC TBOPYECTBA, CO3MOAaHNS,
NONOXUTENbHbIX aMoLUMiA. Hoocdrepa n brocuctema, coxpaHmBlias NaMaTb NPOLWIOro onbiTa
XW3HU, BO3POASATCS NOA0OHO BO3POXAEHMIO NTULbI PEeHNKC 13 nenna, NofaobHO NonoBoOMy
ONNoA0TBOPEHNIO B Bronornyecknx ocobsix. HenoBeyecTBo HAYHET HOBbIV CO3HATENbHbIN
XUBOW NpOLECC, MOBTOPSS paHee NPONOEHHbIR NyTb, B TOM YACNE N TEXHUYECKOro pasBuTus,
HO y>X€ B HOBOI MH(POpMaLMOHHON 06cTaHOBKe. PUTM 3a0aéTcs CMEHOM NONSPHOCTM
MarHUTHoro nons FanakTuku. PasHas no 4nnTenbHOCTU TEXHONOTMS MPOTEKaHUs cobbIThiA
pocTa 1 pa3BMTUS B coumanbHom obwecTse MAET NO TOMY Xe CLEeHapuIo, YTO 1 pasBuTne
OLHOro Yyenoseka rnpu nosioBoM pasMHOXEHUN OT MOMeHTa 3a4aTtus. [1onoBoe pa3amMHOXeHVeE B
6uonorun nMeeT cBoei Lenbto 06pasoBaHMe HOBOrO LIENOro OpraHnama nyTém CnmsHnUs OByX
rannovngHblX (O4AVH KOMMIEKT reHeTUYeCcKom naMaTn) poamTenbCKMUX KNeToK B AUNNOULHYIO
31roTy, nocne 4yero 3a CHET BEreTaTMBHOIrO Pa3mMHOXEHMS Npu PasBUTUN 3TOro opraHnama oo
3penioro COCTOSAHNSA CHOBA NPON30NAET ME03 — CNINSHNE NONOBLIX KNETOK Ternepb yxe
B3POCNbIX AeTeir. Ho Meino3 MOXeT 1 He Npon3onTr, ecnn He ByaeT NOTPEOHOCTM B MY>XXCKOM
Hauane. B 6uonorun npobnemy sBontounm 0THOCAT K KAaTEropumn SBNEHWIA, Koraa npsiMon
3KCNepuMeHT HeBo3MoXeH. OHako cnegyet NOMHUTb, YTO Mbl HE OU3NYEeCcKne Tena,
HaoenéHHble aywamun. Mbl — 0yXOBHbIE CylWecTBa, KOTopble 06penn uanyeckoe Teno Ans
peleHna 3a0aHHon Lenn — co3HateibHbIMU eNCTBUSMN BOCNPOU3BECTU NpeabiayLlyto
HOOCCDEepy YenoBeyecTBa U NPUYMHOXUTb €€; MOBTOPAS TEXHNYECKUe warun npeabiayuen
pacbl, Mbl 06peTaeM HOBbIN ONbIT. EAMHBIN 3aKOH COXpaHEHUS XN3HW peann3yeTcs
nocpeacTBOM €AUHOrOo rniaHa AUnosibHOro CTPOEHNs BCex OOPM MaTepun 4yepes
M3Ha4YanbHbIA NONOBOIN CNOCO6 PA3MHOXEHMS ONS OOCTUXEHUS €ANHON Lienn 9B0NIoLNM
NOCPeACTBOM AaNbHENWEro BEreTaTMBHOrO Pa3MHOXEHMs, 0becneymBatolero pocT v
pasBuTME TeN U CUCTEM KOCMOCa [0 coBeplueHcTBa. [locne yero Ha4YMHaeTcs ctapeHue, n
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HY>XEeH 04YepeIHOW MMMy bC NMONIOBOr0 PasMHOXEHUS, 4TOObl NPOLIECC XM3HU He norac.
MoaToMy pa3BEpTbiBAHME XMBOro npouecca B KocMoce CuH- XPOHU3NPYeTCs CMEHOWA
NONSIPHOCTY MarHUTHOTO MOJIS HA BCEX YPOBHSAX ObITMS, OT atoma 4o ranakTuk.

Mbl XMBEM HageXOon Ha nydwee, nog4YnHaach xenaHunio XNTb. XunsHb, kak noNeT NTuubl,
€CTb MOCTOSIHHOE NageHne, KOTOpoe YCTpaHAeTCs B3MaxoM KpPbl/IbeB U MPUATHBIM NapeHNeEM B
BOCXOAAWMX NoTokax. Y1obbl XNTb, HAOO MaxaTb KPbIbSMUA 1 OWylWaTh NpoLlecc nonéra
BCEMW CBOMMW OpraHamum 4yBCTBOBaHUS.

nyTb XN3HN HAOo FlpOl7ITI/I CaMOCTOATENIbHO, €CJin CBOEro yma HeT, TO HUKTO HEe NOMOXeET.
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