baouxkos 10.A. — Muposo33penue uiau Bozspamenue Ilpomeres

«Cywecmsyrom mupoguvle 8paxcoeOHvle CUlbl, KOMopble MO2ym no2youms 4eioseuecmao,

eciu OHO He npumMem NPOMuUE HUX COOMBEMCMBYIOWUX Mep CNACeHUs. SHaHUe 8cex Yeporcaouux
CUTl KOCMOCA NOMOJCEM PA38UmMut0 ir0o0ell, mak KaxK 2po3awas 2ubeib 3acmasum ux Hanpsub
CB0U YMCMBEHHbLE U MeXHUYeCcKue cpeocmaed, ymoobvl nobedums npupooy”.

K3. l{uonxoeckuii *3emuvie kamacmpogor», 1921 200

006 aBTOpE

babukoB lOpuit AnaronbeBHUY OBUT H3BECTEH TOJIBKO
Y3KOMY KPYTy CHEIMAIUCTOB Kak ['JTaBHBIM KOHCTPYKTOP CEpUU
OpoHeaBTOMOOMIIEH, POJlIOHAYAIBHUK HOBOTO KJjlacca
POCCUHMCKHMX CHEIUAIbHBIX OpPOHUPOBAHHBIX TPAHCIOPTHBIX
CpeACTB. ABTOp psaa H300peTeHHi U ClelualbHBIX padoT,
nmyOnuKanui.

Wuxenep, okoHumnn B 1976 rony  Kaszanckuit
ABUALMOHHBI ~ MHCTUTYT, paboTaJl Ha  CTPOUTENIHCTBE
Hmxuexamckoit I'DC n Kamckoro asroMmoOumnsHOro 3aBoja,
cayxun oduuepoM  PakeTHBIX BOMCK  CTpaTErMuecKoro
HazHaueHuss Boopyxennsix Cun CCCP. B ynpasieHun
['maBHOoro koHctpyktopa KamA3 mnpoekTtupoBanm HOBBIE
aBToMOOWIH, a mo3xke coszaan mepByto B Coerckom Corose
¢bupMy 1O MPOU3BOJCTBY OPOHHMPOBAHHBIX ABTOMOOWIEH IJis
MHKacCaluu.

Ha mpotspkennn nnmutenpHOro BpemeHu - Oonee 30 ner,

3aHMMAETCSl CaMOCTOSITEIbHBIMU UCCIICIOBAaHUSIMHA B O00JIACTH €CTECTBEHHBIX Hayk. M co3nmaHa
HOBas TUTIOTE3a CTPOCHUS 3eMJIu U BeeneHHoi, MecTa U poJid YeJIOBEKa B OKPYIKAIOIIEM MHUPE.

JlJis IpOKOTO Kpyra yuTareneil ero paboTsl MyOIUKYIOTCS BIIEPBEIE.
<ywen uz xncusznu 04.01.20102. >
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L,

10.A. babukos

MHWPOBO33PEHUE

umu Bosspaienue IIpomeres

Psazaus Usnarens 10.A. badukos 2002

babuxos FO.A. Muposo3z3penne wim Bo3spamienue [Ipomeres. - Poccus, Pszans, 2002 480
CcTp.

ABTOp B KHure «MmupoBo33penue uinu Boszspamenue IIpomeres» B TOCTYNHOM HaydHO-
[I03HABATENBHOM (OpME pacKpblBa€T HOBYKO BCEOOBEMIIIOLIYIO THIIOTE3y MHPO3/aHus,
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MO3BOJISIONIYI0 OOBEIMHUTH PA3NIMUHBIE OTPACIH €CTECTBO3HAHMS B €IMHOE 1LIE€J0€ HAa OCHOBE
HOBBIX 3HaHUN B (yHIaMEHTAJIbHBIX 00JacTIX (PU3MKKM MaTepuu U TEOPHUH MHOTOMEPHOCTH
npocTpaHcTBa (acumMmeTpuu BeenenHoi).

B kHure ucnonb3oBaHbl JaHHBIE TEOPETHUYECKON U SKCIEPUMEHTAIBHOM (PM3UKH, TOUHBIX
HAayK M METOJIOB MeTa(U3M4YeCKOro MO3HAHUS, NPOBOJUTCA aHAINW3 HA CTBIKE Pa3IUYHBIX
oTpacieil HaykH, JPEBHUX BEPOBAaHUM U JIETEHJ, a TAK)XE BIIEPBbIE MPUIACTCS IIUPOKOU
IJIACHOCTH YacTh 3HaHMHA Hoocdepsl BceneHHOW, KOTOphIe TOIy4E€HBI B  pE3ylbTaTe
UCIOJIb30BaHUS CBOMCTB MHOTOMEPHOT'O MPOCTPAHCTBA, MO3BOJISIIOIINE BECTH TUAIOr U OOMEH
uHpopmanuel ¢ npeacraBuTenssMu Briciiero Pazyma n BHE3€MHBIX TUBUIIN3AINI.

Ha ocHoBe 3THX 3HAaHMI M3JIaraeTcsi HOBAsl TMIOTE3a CTPOEHUs W 3BoouuU COJHEUYHOR
CUCTEMBI, €€ TUIaHeT W 3eMJIM C Y4eTOM Bo3jelicTBus Bricmiero Pazyma Ha Omo- u HOOChepy
Haled IUIaHeThl, IPOUCXO0XKICHUs YenmoBedyecTBa, LIEJIM €ro CO3/IaHUsl, €r0 MECTa U POJIh BO
Bcenennoii, a Takxe IpeaynpexaeHHe 0 BOSMOXKHOCTH CEPbE3HOM TEKTOHMYECKOW KaTacTpo(bl
B Kanmudopuun B 2074 rony.

ABTOp mpuBOAMT MOAPOOHBIN paccka3 Cemsicel IIpomeresi, KOMaHIUpa SKCIEAULIUU HA
3eMiIr0 TMOCIAHIIEB 3Be3aHONM cucreMbl IIpomeress Ha kopabiae «Ctpax Hebec» («Cuslos
Caelorum»}, B KOTOpOM MNpPaKTHUYECKH C JOKYMEHTAIBbHOW TOYHOCTHIO OMKCHIBaCTCS paboTa
nociaieB bora no opraHuzanuy HUBUIM30BAHHOTO PAa3BUTHS 4YE€JIOBEUECTBA: BOEpBBIE 3a 0,5
TBICSIY JIET JIOJSIM PAacKpPbIBAIOTCSA LEIM M Pe3ysbTaThl pabOThl 3KCHEAWLIMU, U3MEHUBLIEH 1O
pemienuto bora AIUTENBHOCTH KU3HU JIOJAEH 3€MIIM, O Haydaje KyJIbTYpHOTO 3eMIICIEHUs U
OlIMOKE YacTU €€ DSKUIaXa, NPUBEALIEH K CTPalIHBIM IOCIEACTBUSAM - HEOOXOAMMOCTH
npuHsaTHss borom pemenust o6 opranuzanuu [lotoma, Tparumueckoil cynp0e IKCHETUIUU U €€
KOMAaHIpa, Halle X oTpakenue B bubmmu u nerennax [pesneit ['perum.

B 3aknrodueHun KHUTH aBTOpOM JaeTcsi moApoOHast pacmudpoBka mociaHuii Beiciiero
Pa3zyma, nepenannbie UenoBeuecTBy B BUE MUKTOrpaMM Ha nossix Axriuu B utosne 1990 rona,
utone - utone 1999 rona u B aBrycre 2001 roxa, a B utone 2001 roga - u B Anpiree (Poccus), u
JaeTcsi MPOTHO3 OYAYIIEeTo HAIIeH [IMBUIIH3AIHH.

Knura paccuntana Ha LIUPOKUN KPYT YUTATEIEH.

© Agtop babukos 10.A., 2002 © Uznatens badukos 10.A.

OI'JIABJIEHUE
AHHOTaIHS I'maBa 12. Bocnomunanus o6 Mkape, wiu cMepTh BO
IIpenucnoBue aBTOpa HMsl KU3HU.
Yacte 1. KHUI'A 3EMJIM W COJIHEYHOM I'masa 13. MxapoB JeHb.
CUCTEMBI I'maBa 14. Yto 6b10 ocne rubenu HMkapa.
I'maBa 1. 3emist - Hem3BeCTHOE 00 M3BECTHOM. I'maBa 15. Xpynkas peanbHOCTh 3€MHOH KOpBI WU
I'maBa 2. Cremast Bepa B HayKy WM «CHHIPOM Tpex Pa3MbIIUICHUS HA/l 000JI0UKOH JKUBOTO SHIIA.
CJIOHOBY. Yacte 2. KHUT'A XXKU3HU.
I'maBa 3. PasMmblnuieHHss 0 TOM, Kak JOJDKHA OBITH I'maBa 16. CHauana HyXHO ITO3HAThH CeOI.
ycTpoeHa 3emisl. I'nmaBa 17. ®yHgaMeHTanbHBIC 3aKOHBI (PH3UKU M TEOPHUS
I'naBa 4. HexoTopble 0COOEHHOCTH 3BOJIIOIMN 3EMIIH. ACHMMETPHH NTPOCTPAHCTBA.
I'maBa 5. MexaHuka ABWKCHUS TUIAHETHOW CHCTEMBI, I'nmapa 18. bor - kro OH?
WM 9TO KyAa KPYTUTCA U KyJa MajaeT. I'maBa 19. Uro takoe bubmusa?
I'maBa 6. Katactpodsl - HeHM30€KHBIE STAIBI SBOTIOIUH I'naBa 20. BuOeickue «IHm».
3emim. I'masa 21. CorBopenue mupa. Hagano TBopeHusI.
I'maBa 7. Pa3sMmbllluleHHs1 O METOAaX HAYYHOI'O IIOMCKA. I'maBa 22. CotBopeHue mupa. JIeHb mepBbIif.
HeoxxunanHoe OTKpHITHE. I'maBa 23. CotBopenue Mupa. [leHb BTOPOH.
I'naBa 8. «Tpancypansi» Ilepuoguueckoro 3akoHa. I'maBa 24. CorBopenue mupa. [IeHb TpeTHil.
I'maBa 9. Kak nelcTBHTENbHO YyCTpOEHa IUIaHETa I'maBa 25. CotrBopeHue Mupa. JleHb 4eTBepThIil.
3emus. I'maBa 26. CorBopeHue mupa. [leHb IAThIi.
I'maBa 10. ConHile - MeTaZIMUECKas 3BE3/4a. I'maa 27. CorBopenue mupa. [{eHp 1mecToi.
I'maBa 11. ConHeunyro cuctemy Jiydmie ObUIO OBl I'maBa 28. CorBopenue mupa. Uto takoe - uenoBek?

Ha3bIBaTh OEHUKCOM.
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I'maBa 29. CotBopenue mmupa. JleHb IIeCTO. DTarbl
CO3/1aHus, 0COOCHHOCTH U MECTO CO3IaHUS YEIOBEKA.
I'naBa 30. du3nueckoe TENO YeI0BeKa.

I'maBa 31. BuTtoHHOE T€0 YeoBEKa.

I'naBa 32. [Ipupona HEPBHBIX UMITYJIBCOB.

I'maa 33. Vmpasmenue OuomporeccaMu  Tena
YyeNnoBeKa.

I'nmaBa 34. DHepreTuka Tena 4eaoBeKa.
I'maBa 35. Uto Takoe nyiia yenoBeka?
I'maBa 36. Mup riazamu gymm.

I'maa 37. 3emus B XKentom
CBHUETENBCTBO OUYEBUALIA.

Yacts 3. KHUT'A HUBUJIN3ALINN.
Yactb nepBasi.

I'maBa 38. Dxcnenurst, npeaanHas 3a0BEHUIO.

I'maBa 39. Cemsca [Ipomereii.

I'maBa 40. Pogmna [Tpomeres.

I'maBa 41. «Ctpax Hebec».

I'maBa 42. Dkcnequnus [Ipomerest.

I'maBa 43. IIpoGiembl BO3pacTa W pa3BUTHA - WIH
CKOJIBKO JKUTh U€JIOBEKY?

I'maBa 44. Omuodka [Tpomeres. Tpareaus sxcreUINN.
I'maBa 45. Cyn.

I'naBa 46. Hakazanue [Ipomeres.

I'naBa 47. Ucnosens [Ipomeres.

I'maBa 48. 3aragku u oTKpeITUA. [lpyrue ciensl
skcnenunun [Ipomerest.

I'naBa 49. laps1 [Ipomeres.

I'maBa 50. O cune oBoIeH.

HPOCTPAHCTBE.

I'maBa 52. Jloar coBecTH.

I'maBa 53. A6comoTHOe 3710. CaTaHa.

I'maBa 54. Umnepus CataHbl.

I'maBa 55. HekoTopsie ocoOeHHOCTH OOPBOBI CO 3JI0M.
I'maBa 56. Kak wu3bexars 3ma. Ilpexmympexnenue
YEIIOBEKY.

Yacts 4. KHUT'A LIUBUJIN3ALIUN.

Yacte BTOpas. AHHOTaLUSI.

Yacte 5. KHUT'A BYIYIIIET'O

I'maBa 57. Kak ybepeub xpynkoe.

I'naBa 58. Kak koHTponupoBaTh 000104Ky 3eMIIH.
I'maBa 59. MaTtemarnyeckast MoJieIb 000JI0YKH 3eMIIH.
I'maBa 60. Hay4yHO-TIpaKTHYECKHE W TEXHOJOTHYECKUE
pa3pabOTKM TO CO3JAHUIO CPEICTB KOHTPOIS |
YIPaBIIAIONIETO BO3ICHCTBUSA Ha 000JI0YKY 3EMITH.
I'maBa 61. [IpomsbIieHHBIC MOIIIHOCTH 110
MPOM3BOJCTBY TEXHHYECKHX CPEACTB KOHTPONA H
yHpaBiIeHUs 000I0UKOM.

I'naBa 62. Co3aHue eAMHON CETH TEXHHUYECKUX CPEJICTB
KOHTPOJISI COCTOSTHHSI 000JIOUKH.

I'maa 63. Kak ynpaBiasTh 000JIOYKOH ©  SIpOM
TUIAHETHI.

I'naBa 64. I'ne uckaTh TepOUIHI.

I'maBa 65. HekoTopsle «obouHbIe)» cBotictBa MMO3.
I'maBa 66. [IukTOrpaMMEI - IpeXyTIpEKACHUE HEOEC.
I'maBa 67. Pa3MpllieHYsI B 3aKII0UEHHE.

Onunor.

Jononuenne: Mcropus co3maHust M NEPBOTO W3AAHUS
KHUTH

I'maBa 51. Pazmeinienus o qapax Ilpomeres.

CJIOBO K YUTATEJIIO

IIpopoku npedsudsm Hesedomble Gewu U AGNEHUS U NPeOCKaA3blearom Oyoyuee nomomy,
Ymo OHU NOAYHUIU Oap npopuyanus om beccmepmuozo boeca u 0obpvix aneenos. Moo nuuezo
Henwb3s ceepuums be3 Heeo, ube 6cemocywecmso u ubs 0obpoma Kk co30anHomy Mm max eenuxu.
U, necmomps Ha mo, umo n00u - moibko meopeHue boea, cpeou Hux mocym Ovimb maxue,
Komopble - 61a200apsi ux 000pPOLl 2eHUANLHOCU - 8038bICAMCS 00 aH2en08. XKap om He30euHe20
O2HSL U NPOPOYECKOe B0OXHOBEHUEe NPOHU3LIBAIOM Hac mak e, kak ayuu Connya, cocpesarowjue
00yuesneHnvie U HeooyulesieHHble meid. Hombl, nockonbky mbl modce moavko 100U, He MOXdceM
€ NOMOWBIO NPUOOPEMEHHBIX Yel08eYecm80oM NOZHAHUL NPOHUKHYMb 80 6ce maurncmea I ocnooa,
Cozoamens naweeo.

Moeym Ovimb auwb HeMHO2Ue, MUPOOWyUeHUue KOmopulx ecemocywutl boe okpulisiem
NOHUMaHUueM HeKomopulx cekpemos I psoywezo - Tax no 600xHoeenuro Beemoeyujeco uzopammvie
8 cocmosanuu cyoums o bosxcecmeenHom u yenoseveckom, u boe nayyum mac 6osxcecmeenHvim
OesHUAM, KOMOpble MaK HeoOXooumvl 3eme. »

S npuBen stm crpoku u3 «llocnmanusa ceiHy ILlezapro» Mumena 1locr-pamamyca
(«lentypumn»), n60, 10O MOEMY MHEHHIO, JIy4Ille yXKe HE CKa)Xellb: OHU TOYHO BBIPAXKAIOT CYTh
KHUTH, KOTOpyro Ywurarenb IepKUT B pykax. Toiapko mpouutaB ee, Bbl moiimMere cMbICH
nocinanuii Beiciiero Pasyma UenoBeuecTBy, BKIIIOYast U MOCIEAHEE, NEPEAaHHOE B Y WITLIHPE
(Anrnus) 21 asrycra 2001 roga, kotopoe Bl BuanTe 371€Ch.

Peoaxmop 10.Kaszanyes
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HNPEAUCJIIOBHUE ABTOPA

CrpemiieHne 4elloBeKa MO3HATHh OKPYKAIOIUN MUD, MOHATH NPUPOAY MAaTEpPHUH, MOHATh
camoro ce0si - HOpMaJIbHBIA U €CTECTBEHHBIN MyTh, HO KOrJa s momen 3TUM ImyTeM, s He MOT
ce0e maxe NMpeICTaBUTh, HACKOJIBKO HEBEPOSTHOM, CTPALIHOM M KECTOKOM OKaXKeTCs MCTHHA.
[lepBrie momyueHHbIe OTBETH chopmupoBanu y MeHs Hooe MMPOBO33PEHUE, uro u crano
IIPUYMHOM POKIAEHUS 3TOM KHUTM. MUpPOBO33peHHE - IPEKIAE BCEr0 >KU3HEHHAsl IO3MLIUA,
nporpaMMa TOBEICHHS W ACWCTBUI I0OOro denoBeka. CTpeMiieHME K HCTUHE BEIET K
00BEKTUBHOMY BOCIPUATHIO PEAIbHOI0 MHpa, (GOPMUPOBAHUIO OTHOIIEHUS YEIOBEKa KO BCEMY
IIPOUCXOJSIIEMY B COOTBETCTBUU C €ro LEISAMHU, HOTPEOHOCTSAMHU, HHTEPECAMH, TEM WM UHBIM
IIOHMMAaHHUEM CMBICIIA KU3HH.

Co3HaTenbHOE OTHOIIEHHE K MpoOiieMaM MHPOBO33PEHUS - HEOOXOAMMOE YCIOBUE
OpMEHTAllMM 4YeJloBeKa B XHM3HH. B jomoigHeHune K NpodecCHOoHaIbHBIM HaBbIKaM, 3HAHUSM,
SPYAMLIMH, TaK HEOOXOJUMBIM IPU PEIIEHUU KOHKPETHBIX 3a/ay, KakJOMY M3 Hac TpedyeTcs
HeuTto Oonbiee. [ MOHMMaHMS )KU3HU BO BCEH €€ MOJTHOTE U CIOKHOCTH TpedyeTcs IIMPOKUii
Kpyro3op, yMeHHe BUJETh TEHACHLUUU U MEPCHEKTUBHI Pa3BUTUS MHUpPA, CYTh BCETO, YTO B HEM
IIPOUCXOIUT. BaXkHO Takke OCO3HAaBaTh CMbICI U LEIN CBOUX JEN U JKU3HM.- 3a4€M JENaTh TO
WM 3TO, K YEMY CTPEMUTHCS U UTO 3TO JIACT JIFOISIM.

S He cTaBiIO CBOEH LIENbIO HaBA3aTh APYTUM CBOE BHJECHHUE MUPA, S TOJIBKO YECTHO XOUYy
pacckazarh 0 HO3HAaHHOM. B To, 4TO HamuMcaHo 3/1eCh, TPYAHO OBLJIO MOBEPUTH U MHE CAMOMY, - C
TOYKHM 3PEHHUSI COBPEMEHHBIX HAYYHBIX BO33PEHUM, OCHOBAHHBIX HAa MaTEpUAIIU3ME U aTEU3ME,
3TOTO HE MOXKET OBITh, HO (PAKTHI W JIOTHKA - yIpsiMas Bellb... | TaBHBIN Bpar 4yeloBeKa - €ro
HEeXeJIaHUE TI03HATh TO, YTO JIEXKUT 3a IPEAEIaMH BOCIIPHUITHS OPTaHOB €r0 TeJa, IOBEPUTH B TO,
9TO MOXET OBITh IO3HAHO TOJBKO CHJIOH pasyma. JleHocTh pazyma mopoauia (Gopmyiy;
BEAYIIYIO K HEBEXKECTBY: «ITOr0 HE MOXKET ObITh TOTOMY, UTO HE MOXKET ObITh HUKOTAA».

[Ipumieniiee NOHMMaHUE €CTECTBEHHBIX HCTUH M3MEHWJIO MOE€ OTHOUIEHHE K
OKPYKAIOIIEMY MHpPY, XOTS 1 U CO3HAI0, YTO MHOTO€ M3 TOr0, O YEM PacCKa3aHO B ITOM KHUTE,
OyZeT BOCHPHUHATO OOJILIIMHCTBOM KaK HEpeaJbHOE U CIIOPHOE, HEI0Ka3yeMoe, HO paccKas3aTh,
cuutaro, HykHo. [1yOnuKkys KHUTY, s 3HaI0, 4YTO MHOTHE, HE 3aJlyMbIBasCh, COUTYT €€ 3a Open
OUYEpEeHOM XKEPTBBI THIECTABUs, OyIyT CMEATHCS MHE B JIMIO WJIU 3a CIIUHOM, 1 He OOHOCh 3TOT0
U He MpSYyCh 3a TMCEBJOHUM. Sl MOHMMA0, YTO MHOTO€ M3 KHUTU HEU30eKHO OyleT AO0Ka3aHo
HAyKOM TOrja, Korja Mbl y)K€ CTaHeM 3emiieii- TemM He MeHee 3TO HY)KHO pacckas3aTh ceildac
IIOTOMY, YTO Ha TPYIHOM IIyTH NO3HaHUS MOHMMAaHUE MHUPA CKJIAAbIBACTCS MO KallUIIM HUCTUHBI,
TOOBITOW TPYZOM OTPOMHOTO KOJMYECTBA JIIOJIEH MHOTHX MoKojieHui. [Ipexe uem s permuics
pacckaszatb 00 3TOM, MHOTO€ IPHUILIOCH MEPEKUTh, IEPEOCMBICTUTh, 00yMaTh B MyUUTEIbHBIX
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nouckax (OpMBI TIOBECTBOBaHUS - KaK paccka3aTh JIIOJSIM O HEYMOJUMOW HCTHHE,
HepeBepHyBIeil caMo Moe BocmpusTue Mupa. He pamy cimaBbl M JIeHET HamMcaHa 3Ta KHUTa, a
JJIs1 TOTO, 9TOOBI YEJIOBEK MOT npoynuTarb CC M HA4YaTb AyMaTb - TOrJa MOIO 3aaady MOXKHO
CUUTATH BHITOJIHCHHOM. ..

S pemni, 4To HanboIee MPaBUIIBHBIM OYAET pacckazaTb 00 3TOM.

ABTOp

Yacrts 1.
Kuura 3eMJu 1 COJTHEYHOI CHCTEMbI

['naBa 1. 3emuist - HEU3BECTHOE B U3BECTHOM.

Wrak, nama muianera 3emus, roiybas cdepa B Oe30pexxnom Kocmoce, HaroiHeHHas
M3YMpYAaMH JISCOB U aKBaMapuHAMH MOPEH, pOJHAs W JTACKOBAs, CTABIIAS MATEPBIO U €IHHBIM
JIOMOM ISl MUJUIHApJOB JIOACH M BCeX MHBIX (OPM KU3HU, 3aHUMAET CBOE TPEThE MECTO OT
Connna u wumeer ckpoMublie mnapamerpol: Puc.l. Cmpoenue 3EMJIH (no uzeecmmnvim
2unomesam)

1apameTphl: 12 756 xm
KoHBEeKTHBHBIE TTOTOKH

Huamerp 5,98X1024 KT
Bryrpennee sapo
Bueninee siapo Macca 5510 kr/m®
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Huoxusst manTHs IInotHoCcTH 23 4y 56 mun 4,1 ¢
(86164,1 cek.)

Buemnssa mantus Ilepuon Bpamenus

365,26 CyTOK
Kopa (31.472.299 cek)
Acternocdepa [epuon obparenus

1 a.e. (149,6 M.
Cpennee paccrosiHHE KM)
ot ComnHila

Kak yrBepxkmaer Hayka, 36MHOM IIap MMEET TPU OCHOBHBIE 30HBI CTPOEHUS: KOPY,
0005104Ky (MaHTHIO) U s/po. ToNIIMHA KOpPbI HENOCTOSIHHA, OHAa MEHSAETCS B Mpefesiax OT
HECKOJIbKMX KHWJIOMETPOB Ha JIHE OKeaHa J0 HECKOJBbKHUX JECSITKOB KHUJIOMETPOB B TOPHBIX
palioHaX MaTepUKOB, MMEET IUIOTHOCTh 2,67 T/cM3 s TPaHUTOB M MPUMEPHO T/CM~ A
0a3anbToB. [10 IPEANONOKEHUAM YUCHBIX HM)KE HAXOJMUTCS JKUAKAS MaHTHUs, IJIOTHOCTBIO 3,3-
9,7 r/eM® U Kele30-HUKEIeBOE AP0, UMEIOLIee BHYTPEHHIOK TBEPAYI OONACTh IUIOTHOCTBIO
12,5 r/em®, XopoI1o, Mbl ’TOMY MOKa KOOI BEPUM, HO...

A kak ObITh, Hampumep, c Jerennoil o Oubneiickom I[lorome? Cka3ka? Ho Huuero
CIIy9aifHOTO HE ObIBaeT, a TeM 0oJiee TaKOro, 4TO JIFOJW TIOMHAT ThICS4YHM JeT, [Ipemanus o
[ToTome coxpanunuch BO MHOTUX BEPOBAHUSX U pelHTrusx, B [locienHee BpeMs HaKariMBarOTCs
MpsIMbIE U KOCBEHHBbIE (DAKThl PEATbHOCTH TAaKOro KaTakiau3ma. A MOXET ObITh, CTOUT
OTHOCHUTHCSI K JIDEBHUM JIET€HAAM M IpPEJaHUsIM HE KaK K CKa3KaM, a KaK K CBHJETEIbCTBAM O
peanbHBIX COOBITUSX, BBIEp)KAaBIIMX HCIBITAHUS BpPEMEHEM U JAOWIEAINIMX 10 Hac B
MaJIOMOHATHON MuUcTHYecKor Gopme? K 3TOMYy CTOMT OTHOCHUTHCS CEPhE3HO: KOJIb CYIIECTBYET
Takasi OINACHOCTb, HYKHO TIOHSATh M 3HATh, B UYE€M €€ NpPHYMHA, KaK €€ MpeacKa3aTh,
MpenynpeanTh, MOATOTOBUTHCS K HEW, B KOHIIE KOHIIOB. bonee Toro, ecth TUIIOTe3a WU TEOPUS
KaracTpo®, KOTopasi He UCKIIF0OYaeT BO3MOXKHOCTH MTOBTOPSHUS TAKMX KATaKIIU3MOB.

Wnu, Hanpumep, OKaMEHEBIIHME CIEAbl JUHO3aBPOB OKOJIO CENeHUsl X0 Ka-MIIb-aTa, YTo
Ha 3anagHoM ckioHe Kyrurtantay B TypkMeHHCTaHE, - MECTHBIC )KUTEIIM CUUTAIOT UX CleaMu
cioHoB apmuu Anekcanapa Makenonckoro. [IpenctaBpTe 1€MOYKYy TMTAHTCKUX OTIIEYATKOB B
KaMHe, YXOJIAIIUX IO CKIOHYy XpeOra B He0o. MoKer, JUHO3aBp pEIIUI MNPOTYJISTHCA IO
obnakam? Ho cienbl MOTYT OCTaThCs TOJNBKO Ha BIKHOM TJIMHHCTOM POBHOM 6Oepery WiH JTHe
03epa, a y’)K HUKaK HE Ha CKJIOHE - MHOTOTOHHBIM TMTaHT MPOCTO OBl CheXall Mo KUIKOW TITMHE
KaK ¢ TOPKU. Buaumo, yTpedkom 3TOT OeHAra MUPHO 3aKyChIBAJl TPABKOW WJIM BOAOPOCTSMU B
HErsyOOKOM TEIUIOM godoeme, 2yl No 20pU30HMAIbHOMY JIHY, KaK BHE3aITHO MOYBa MpUILIA B
JBIDKEHUE, B3/IBIOMIIACH, TTAXHYJIO OTHEHHBIM KapoM, OT KOTOPOTO TMOYBa OKaMeHeNa U JOHeca
JI0 HAC Yyepe3 MIJIJTMOHEI JIET BOCMIOMHHAHUS 00 3Toi KaTtacTpode.

OrHeHHbli map 3eMiu, MOCTENIEHHO OCTHIBasA, JIOJDKEH OBl OBITH POBHBIM, 0€3 TOp M
yIENWi, a OHU €CTh, 3HAYUT, KaTacTpodsl Bce-Taku ObuTU. M KaTacTpodbl, Kak MOKa3bIBAIOT
WCCTIeIOBaHMs, paHee ObIBad HEOJHOKPATHO, a CIYy4YHCh celyac d4To-1ub0o Mmo00HOE,
YelI0OBEYEeCTBO MOTMOHET B HECKOIBbKO MUHYT. Clepl CTpAIIHbIX KaTacTpod MOBCIOAY - HYKHO
TONBKO yMeTh uX BuUAETh. I[loBepxHocTh KoHTHMHEHTOB 00€300pakeHa B3IBIOUBIIMMHUCS
xpeOTamMu, pBaHBIMHU paHAMH YIIETUH, COPOCOBBIMHU TpEIIMHAMHU, NpPOBajaMH Ma TIIyOWHY,
U3MEPSIEMYI0 COTHSMH METPOB, @ TO M KHJIOMETpaMH, BII€YATIICHHE TaKo€, YTO 3EMHYIO
MOBEPXHOCTh 0€3KajJOCTHO pBAIM, MEPEeMEIINBaIl TUTAHMYECKUE CUJIbI, B CPAaBHEHHUH C
KOTOPBIMH, CaMO€ KaTacTpo(uuecKkoe 3eMIIETPSCEHHE MO BEpXHEMY Tpeneny mKaibl Puxtepa
KaKeTcsl JeTckoi 3abaBoi, nerkum Opu3zoMm. B dem mpuymHa Takoro OYHHOTO MPOSIBICHUS
TEKTOHUYECKUX CUI?

Ecnu Beputh OOIIEIPUHATON TEOPHH, TO BOJHOBATHCS MpocTo He o YeMm. OTKyna,
HaIrpuMep, B3SATHCSI OTPOMHBIM MaccaMm COJICHOW TOJIbI, YTOOBI B HECKOJIBKO MUHYT, HHEH WU
4acoB €€ CTajJo CTOJbKO, UYTO MOJA BOAOW CKpbUICS ApapaT, a Haj KymnoioMm Kanuronus umu
MaKOBKaMH IIepKBei Ps3aHckoro cobopa mieckanoch Mope riryonHoi 4 -5 kmiomerpoB? Ho ato
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yke Obuto, U Obuto He pa3. [lamsaTh katacTpod >KMBET B PEIMTHMO3HBIX BEPOBAHUAX 00
ApmarennoHe U Anokanurcuce. A MOCKOJbKY 3TO yxke OblJIO, TO MOXET IMOBTOPUTHCS CHOBA U
CHOBA, 3HAYUT; HAIl 3¢MHOM IIap COBCEM He MPOCT, KaK MBI ero cede MpeaCTaBIsieM, U COBCEM He
TaKOM, KAKMM OH HaM Ka)eTcs.

Puc. 2. /lpeiigh mamepuroswvix naum 3emnu

[IpuBbIUHBIE CErOHS MAaTEPUKU
3emim ObUIM paHbIIE HE TaM, TJ€ OHU
ceiluac HaxoAsTCs, - OHU Aper(yroT.
IlepBeiM 3TO 3amerun B 1858 romy
Antonno Cauzep, a B 1912 rony
HEMELKHI uccienoBatesib Anbdpen
Bercuep BbLABHHYIJ TUIIOTE3y apeiida
KOHTHHEHTOB. CHauama oOpatuin
BHUMaHHE, YTO OYEPTaHUs 3aIaJHOTO
00EPEXKbsI Adpukanckoro
KOHTHHEHTA COBMAJAlOT ¢ OeperoBoii
JUHUEH  BOCTOYHOTO  MOOEPEekbs
IOxHOi1 AMmepuku, a ecaum HX
COIOCTABJIATH IO TPAHUIIE MIeNb(]a, TO COBMAJCHUE CTAHOBUTCS MPOCTO MOpa3uTeIbHBIM. Ecin
MBICJIEHHO MpPEJCTaBUTh, YTO BOJA OKEaHOB HCYE3Ja W Mbl CTOMM Ha pPOBHOM MecTe
OKEaHWYEeCKOM JIHE, TO TepeJ HallMM B30pPOM NPEACTAHET TUTAaHTCKas, BBICOTOW 2-3 KM.
BeprukanbHast creHa. OTa CTEHa, NPUYYAIMBO H3BHMBAsACh, YXOJUT B 00€ CTOPOHBI OT HAC,
CKpPBIBAsICh 332 TOPU30HTOM, - UMEHHO TaK BBHIMJIIIUT Kpall MaTEpPUKOBOW IUIMTHL. A HO JPYTyIO
CTOPOHY OKeaHa NPOTHUBONOJOXKHBIM Oeper - TOYHO TaKOH ke Kpail Apyrod IUINTHI, U OHH
COBITIAIAI0T, KaK KYCOYKH MO3aMKH, H00 OBUIM KOTJa-TO OJHUM LENbIM. MTaK, eciii Mbl CTOUM T1a
OKEaHWYECKOM JIHE OKOJIO MaTEPUKOBOMW IIJIMTHI, TO Y HAC MOJ HOraMU OKaXeTcsl 0a3ajbT, a eciu
MPUKOCHYTHCS K MAaTEPUKOBOM TUIUTE, JTaIOHb OLYTHT IPAaHUT.

Puc.3. Mamepuxoguie niumot u oxkeanuueckoe OHo 6 pazpese

OxHan Amepuka

Ilpum. Suyuxnioneouueckue UCMOYHUKU MPAKMYIOM MU NOHAMUSL AK:

1. 3emnaa kopa - gepxuas ob6onouka — ‘‘meepooul” 3emau, 02pAHUYEHHAS CHU3Y
nogepxnocmuio Moxoposuuuua. Paznuuarom konmunenmanvuyio kopy (moawuna 35-45 km noo
pasuunamu u 0o 70 km. 6 obracmu 2op) u oxeanuueckyio (5-10 xkm). B cmpoenuu nepsoii
UMeomecs mpu Clos: GepXHULl OCAOOYHbIU, CPeOHUll, HA3bIBAeMblll YCIO8HO 2PAHUMHBIM, U
HUMNCHUU 0A3a1bMOo8blil: 8 OKeaHU4eCKol Kope 2PAHUMHbILU CNIot OMCYmCcmeyem, a 0Ca0O04Hbll
umeem YMeHbUleHHYI0 MOWHOCMb. B nepexoonoii 30ne om mamepuxa K oKeany pazeusaemcs
KOpA NPOMENCYMOUHO20 Muna (CyOKOHMUHEHMANbHAA UIU CYOOKeaHuueckas). 3emHas Kopa
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noogepicena NOCMOAHHLIM —MEKMOHUYeCKUM —O8UdNCeHUsM. B ee cmpoenuu evidensiom
no08uUdICHblE 0OIACMU (CKIadYamble Nosca) U OMHOCUMENLHO CHOKOUHbLE - NAAMGDOPMbI.

2. Ilosepxnocms Moxoposuuuua - epanuya pazoena mexcoy 3eMHOU KOpou u mManmuetl
3emnu, evisenena ¢ 1009 weocnasckum ceticmonozom A. Moxoposuuuuem (A. Mohorovicic, 1857-
1936). Ckopocmb npoOONbHLIX CEUCMUYECKUX BO0JIH NpU nepexooe uepe3 HNO8EepPXHOCHIb
Moxoposuuuua eozpacmaem cxkaukom ¢ 6,7-7,6 0o 7,9-8,2 km/c, a niomuocms ¢ 2.9-3,0 0o 3,1 -
3,5m/m®

3. Hlenvp (anenuiickoe shelf - mamepuxosas ommens) - sviposnennas wacms nod600HOU
OKPAUHbL MAMeEPUKos, npuiecarowds K bepecam cywu U Xapakmepusyiowasacs ¢ Heli 00uwum
eeonoeudeckum cmpoenuem. I nyounst kpas wenvgha obwviuno cocmasasirom 100-200 m., HO 6
omoenvHulx cayyasax oocmuearom 1500-2000 m. (nanpumep, 6 FOoxcno-Kypunvckou komaosune
Oxomckozo mops); wupuna 0o 1500 km (hanpumep, 6 Ceeeprom Jledosumom okeane). Obwas
naowaos wenbpa - okono 32 MiH. K

4. TPAIIIIBI (wseockoe trapp, om trappa - Jnecmuuya) - epynna OCHOBHBIX
MA2Mamu4eckux 20pHbIX NOPOO, NPOUZOUEOUUX U3 OCHOBHOU Mazmbl (Ouabasvl, 6a3anbmol u
o0p.), pacnpocmpanenvl HA OpPesHUX NIamgopmax, 2oe UHo20a 3ane2arom 6 GUOe O0SPOMHBIX
(HecKoIbKO mulcsay KMZ) nokposos (nanpumep, Bocmounas Cubups, Hnoocman,).

Ecnu cnenoBaTh JIOTUKE SHUUKIIONEIUYECKMX HUCTOYHHKOB, TO B OCHOBHOM THUIIOB KOPBI
7iBa - OKeaHHW4eckas U MaTepukoBas. Ilepexoansie 30ub1, win Llensd, mo cBoeil cyTu sABIAIOTCS
MaTEpUKOBBI-MH NIOPOJIaMHU, 00pa30BaHHBIMU B PE3YJILTAaTE BOJIHOBOM 3po3un OeperoBoil JIMHUH.
B okeanuudeckoil kope OTCYyTCTBYET OCHOBHOI KOMIIOHEHT KOpPbl MAaTEPUKOBBIX IUIUT - TPAHMT, a
3TO OYEHb BAXXHO B HAIIMX pacCyKACHHSX. MTak, MaTepUKOBBIC IUIMTHI OOJBIICH YaCThIO
COCTOAT W3 TPAHUTOB, KOTOpBIE HAXOIATCA CBEpPXy, a 0a3zalbTbl COCTABISAIOT IOPOJIBI
okeaHuueckoro aHa. Ha MarepukoBbix muuTax ©Oa3anbra) WM HU)KE TIPAHUTOB, WIH
MOJTHUMAIOTCA M3 pa3lioOMOB TPAaHUTHBIX IUIMT, 00pa3ys Tpammbl, IpuyeM 0a3aJbTOBBIN CIOMN
MMeeT OTPaHMYCHHYIO TONMIIWHY. HWKHAS rpanuna 0a3aabTOB €IIe Ha3bIBACTCS MMOBEPXHOCTHIO
MoxopoBuynYa M [pErUCTPUPYETCS MO YBEIWYEHHUIO CKOPOCTH CEHCMHMUYECKHX BOJIM, KOTOPOE
CeCMOJIOTH OOBSCHSIOT HAIMYHUEM CJIOs 00Jiee TUIOTHOM MOopoibl. [ paHUTHI MMEIOT 3HAYUTEIHHO
Oosiee BBICOKYIO TeMIIEpaTypy IUIaBIeHUs, 4yeM Oa3anbThl. ECTb Jake NPOMBIIUIEHHOCTD,
MPOM3BOIAIIasl KaMeHHOe 0a3albTOBOE JIUTHE, a BOT TPAHUTHI JINTh. HE HAaydywiIHucCh. Paznmuuue
I'PaHUTOB M 0a3abTOB 110 PACIOIOKEHUIO B 3eMHON KOpEe U TeMIepaType MJIaBlIeHUs] HABOAUT Ha
MBICIIb O TOM, YTO OHHM HMMEJM pa3Hble YCIOBUS CHHTe3a. Bummmo, cHayasna o0pa3oBaiucCh
IPaHUTBI, @ TOJBKO IIOTOM, KOTJa 3HAYMTEIBbHO IIOHU3MIIACh TEMIIEpaTypa IOBEPXHOCTH,
Havyajoch 00pa3oBaHue 0a3aIbTOB.

bazanbThl 00pa3oBagy OKEaHWYECKOE JHO U 3TOT MPOLECC MPOJ0JKAETCS U CErOJHS - IPU
HCCIIEIOBaHMIX THA OKEaHOB INTyOOKOBOJIHBIMHU amnmnapaTamMy 3aUKCUPOBaH (PAKT BbIJABIMBAHUS
0a3anbTa M3 TPEIIMH Ha JHE, YTO TOBOPUT 00 YBEIMUYEHHMHM ILIOLIA]IM OKEaHWYECKOro JHA. JTO
MOATBEPKIAaET TEOpUI0 Jpelipa MaTepuKOB U MpU YJaJIEHUHW MATepUKOB JpYyr OT Jpyra
YBEJIMUEHHE IUIOLIAJM JHA OKEAaHOB ECTECTBEHHO: 3TO MHOTOKPaTHO IPOBEPEHO M CTaJO
6eccriopabiM. Ho ¢ npyroil cTOpoHBI, MaT€pUKOBBIE IUIMTHI HE CKOJB3AT MO JHY OKeaHa, a
MIPUBSI3aHbI K HEMY KECTKO: 0a3aIbThl SBISIOTCSA HIPKHUM CJI0€M MAaTEPUKOBBIX IUIUT U MaTEPUKHU
HEe JIpelPyroT MO MOBEPXHOCTU IJIAHETHI, a YAAJIAIOTCS APYr OT JIpyra 3a CYET YBEJIUYECHUS
quaMeTpa 3€MHOTO I1apa, IpUYeM IPHUpaIICHHUE IUIOMAAN 3€MHOM MOBEPXHOCTH IMPOUCXOANT B
CaMOM TOTIKOM MECTE 3€MHOM KOpHI - Ha OKEaHCKOM JIHE.

Bce sTo moarBepkaaer (akT MOCTOSHHOTO YBETHMYEHHUS JUaMeTpa 3€MHOro Iapa, 4YTo
BBISIBJICHO IIPU H3MEPEHUSX pa3MepoB IUJIAHETHI, MPOBEIEHHBIX B PAa3HOC BpeMsl U pa3HBIMU
HCCIIEIOBATEISIMHU.
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n/n KTo0 npoussoani usmepenue Korna PesyabTaTsl H3MepeHui
MOJISIPHOTO paguyca B KM
1. Xanmen 625 1. 10 H.D. 6310,500
2. Oparocdern Kupencknit 210 r. 7o H.3. 6315,400
3. DepHEnh 1553 r. 6340,100
4, Cremnnyc 1670 r. 6352,300
5. Jla-Konmamua 1743 r. 6353,600
6. Hemambep 1790 r. 6356,600
7. Bansbek 1819 . 6355,800
8. 3OBepcT 1830 . 6356.100
9. Beccernp 1841r. 6356,079
10. Tennep 1844 r. 6356,015
11. Ty6ept 1861 r. 6356,011
12. Kmapk 1880 r. 6356,515
13. XKnanos 1893 . 6356,433
14. Kpacoscknit 1936 r. 6356,863
15. Tomnorpaduueckas ciyxba CIITA 1947 1. 6356,878
16. OHUU reopmesun, kaptorpadmm u|1961 T. 6356,942
aspodororpaduu CCCP

Wrak, Ham 3eMHOW IIap paciIupsieTrcs, M3MepeHa
JaXKe CPEeIHsST CKOPOCTh YBEIMYEHUs paauyca 3emi - 5,1
M 3a omuH ron. llpeacraBieHuss  HEKOTOPBIX
uccienoBateneid 00 OBONIOIMM MAaTEPUKOBBIX  ILIHT,
packosne marepuka Ilanren wim ['onaBaHbl Ha HECKOJIBKO
MaTepUKOB, KOTAAa €IWHBIH MaTepHK, OKPYKCHHBIN
OKeaHOM, 00pa3oBaH Ha OOJBIIOW IIAHETE, CXOTHOW IO
pasMepy C HBIHEIIHEH, B NpPUHIMIIE HEBEPHBL: OIHU
OOJIBIION IPaHUTHBIN MaTepUK Ha OOJBIIOM 0a3ab-TOBOM
mape o0pa3oBaThCS HE MOT I10 YCJIOBHUSIM CHHTE3a IOPO/I.
Ho 3emist pacummpsiercs, cienoBareib-HO, B OYCHb TaBHUE
BpeMeHa OHa OblIa MEHbIIE U [0 00beMy U O IMJIOIIAau noBepxHOocTH. Kak ke pasmemaiuchy Ha
Hell Marepuku W okeaHbl? J[a MPOCTO OKeaHOB HE OBLJIO, @ MATEPUKH CMBIKAIUCh B €IUHYIO
TBEP/Ib.

DTa MBICJIb NIPUIIUIA B TOJIOBY HE MHE, a Hemenkomy reopusnky O.Xwmipaendepry B 1933
rogy. OH BbIpe3ald U3 KapThl CHJIYIThl KOHTHHEHTOB M MONPOOOBal CABHHYTH HUX. M3iom
Opa3uibCKOil OeperoBoi JTUHUM JOBOJIBHO TOYHO COMKHYJICA ¢ appuxaHckuM Oeperom. To ke
camMoe MpoM3oUUI0 M ¢ Apyrumu ydactkamu Adpuku u IOxHoit Amepuku. Eme myumre
COBIIAJICHUS B paifoHe bimxaero BocToka - mpoTHBONOIOXKHBIE OepeTa Kak Obl JOMOTHSIOT APYT
npyra. PacdeTsl mnokas3blBalM, 4YTO COBPEMEHHblE MAaTEpUKH MOITM OBl COMKHYTbCS Ha
MOBEPXHOCTHU Iapa ¢ AMAMETPOM BIBOE MEHBIIMM HBIHEIIHEro auamerpa 3emud. Ho Todnoro
COBIIAJICHUS OYEpTaHUN MaTepUKOB y XuibJeroepra He IOdyYHUIIoCh.

Paccuntare HauanpHBINA quamMeTp 3eMi MOKHO WHade. [locTaBuM BOmpocC T HauabHasA
mouKa pacuwiupenusn 3emau v 3a C4ET Yero dTO MPOUCXOIUT?

3a UCKOMYIO TOUKY Hauaja paclIMpeHHsl HYy>KHO MPUHATH TOUYKY Hayaida pa3jioMa KOpHI Ma
MAaTCpHUKOBBIC IIJIMTHI, T.C. TOT AUAMCTP IUIAHCTBI, KOrJa paCKaﬂeHHBIﬁ map 3eMiIM OCTBLIT Tak,
YTO MPEKPATUJICS CHMHTE3 TPAHUTOB, a JAJIbHENWIee pacIIUpEeHHe HAYalo Pa3pbIBaTh XPYIKYIO
TPAaHUTHYIO 000JIOUKY. 3eMJIsl TIPEICTaBIIsIa COOOM MIap ¢ TPAHUTHOW MOBEPXHOCTHIO, UMEFOIIIHI
OJIMH THUIl KOPBI, KOTOPBIA CEroJHs Mbl Ha3blBaéM MaTepUKOBHIM. KonmuecTBO BelecTBa
IUIAHETBI OCTAaBAJIOCh MW OCTACTCA NPAKTHYCCKHW HEU3MCHHBIM, €CIIN npeHe6petIL BCIIIECCTBOM
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METEOPUTOB, KOTOPOE MONy4yaeT IJIaHeTa, M ra3aMH, KOTOpbIe TepseT aTMocdepa B KOCMOCE.
Poct nmamerpa miaHeThl NMPOMCXOAWI M INPOMCXOMUT 3a CYET ANEPHOrO pacnajga, Koraa W3
TSDKEJIBIX 3JIEMEHTOB IMONy4YaroTCs JIETKUE, HO CHHTE3UPYIOTCs 0oJiee MIIOTHBIC U JIETKOIIJIABKHUE
HOpO/Ibl - 0a3abThl IJIOTHEE IPAHUTOB. 3eMJIs IPU ITOM HE YMEHBIIIAETCS, a YBEIMUUBACTCA, YTO
TOBOPUT O TOM, 4YTO IUIOTHOCTH BEILECTBA IUIAHETHI, ITOKPBITOTO JIETKOW TPAaHUTHOU KOPOH,
JIOJKHA ObUIa OBITH OYEHDH BHICOKOH.

[Inomanes TpPaHUTHOM IOBEPXHOCTM MATEPUKOBBIX INIMT HE MOIVIA CYIIECTBEHHO
YMEHBUIMTHCA: IPAHUT - Oojiee Jerkuil u 6osiee TyroluIaBKHUi, yem 0a3anbT, U HE MOXKET YTOHYTh
B KMJIKOM Oa3aibTe, KaK HE MOXET B HEM M paciulaBuThCs. OHA Jaxe yBEIMYWIACh 3a CUET
BbIJIaBIMBaHUs 0a3anbTOB U 0Opa30BaHMs TPAINIOB, [IO3TOMY IUIOIIAJb HBIHEIIHUX MaTEpUKOB
HECKOJIbKO OOJIbIIIe HAYAILHOW M PE3yIbTaT PAcUeTa MOIYYUTCS B IEPBOM MPUOIMKEHUH.

Korna MaTepukoBble IUIMTBI OKOHYATENbHO C(HOPMHUPOBAIUCH, Hadaics HUX JApeide
00pa3oBaHMEM OKEAHHMYECKOTO JIHA, HO IUIOMIAh MATEPUKOB OCTAaBaJIach MPEKHEH - N3MEHWIACh
wiomaab okeaHoB. CrenoBaTenbHO, IJIOLIAJb MOBEPXHOCTH MOJIOAOH IUIAaHEThI Oblja paBHA
TUTOIIAM HBIHEITHUX MAaTEPUKOB BMECTE C IIENb(OM, OCKOJIBKY 3TO YaCTh MaTEPUKOBBIX ILJIHT.

. S=TD?
Pacuer IpoOBEACM II0 HM3BCCTHOU (bOpMy.]Ie Iiom@aan IMOBCPXHOCTH IIapa , T.C. 3Had

IJIOUIab, HAWJIEM THAMETD.
Hcxonusie qanHble:

[Tnomans (S) Bcelt MOBEPXHOCTH 510 069595,78
HBIHEIHEI IUIAHEeTh 3eMIIs B kM- -
[Tnomaas HEIHEITHMX MaTEPUKOB

¢ menabGoM U 6a3anbTOBBIMU Tpalnamu,
0e3 ByJIKaHUYECKUX OCTPOBOB, 171 789 000,0
paBHasi moniaau (S) BCe MOBEpXHOCTH
JIPEBHEN TIJIAHETHI, KM -

Cpenuuii tuametp (D)

HBIHCIITHEH IIJTAaHEThI 3eMIIS, KW - 12 742,062
CpeaHsisi INIOTHOCTH (P, BEIIECTBA

HBIHEITHEH IIJIaHEeThI 3eMIIS, o/em’- 5,51

Yto MOJIYYHJIOCH IIPH PpACULCTax:

Cpenuuii tuametp (d)

NEPBUYHOM MJIaHETHI 3eMJIsl, KM - 7394
Cpenuss INOTHOCTH (y;) BEIIECTBA
MEPBUYHOM IJIAaHETHI 3eMJIs, olem®- 28,198

3agaauMcs MPOCTHIM BOIIPOCOM: KaKoW JIOJKHA Oblila OBITh CpelHss MIOTHOCTh BEIIeCTBa
IUTAHETHI, €CIIM KOJIMYECTBO BEIIECTBA OCTABAJIOCh TAKUM K€, a TUAMETP IUIAHEThI OblI1 MEHbIIIE?
[InoTHOCTB p. cErogHANIHEN MIaHETHI paBHa 5,51 r/cM®, ee HHEHEIC pasmepsl - paguyc R
1 00beM V. U3BECTHBI. YUUTHIBAsI, YTO KOJIMYECTBO BEILECTBA U Macca 3€MJIM CYIIECTBEHHO HE
U3MEHUIIUCH, T.€.
(Ty = T¢), MOXHO paccUUTaTh IUIOTHOCTb Py MEPBUYHOM 3eMJIM M3 IOJYYEHHOTO HaMU
panuyca I u odbema Vc, yepe3 MPONOPIMOHAIBHYIO 3aBUCUMOCTH OOBEMOB U IUIOTHOCTEH.
. V=4/3TR
Pacuer mnpoBegeM C HCHOIB30BAHMEM H3BECTHOW (opMynbl o0beMa Imapa ,
- o
te. Pe™Me/ Ve, 2Py =My/ Vi, nocne npeobpasosanns nonyaum P = PR/
Cpeonaa nnommnocmev niaanemsvl 3emia HA MOMEHIM HAYANA PA3NOMA NEPEUYHOIL
0001104KU Ha MamepuKoevle NaUmol, - 0kono 28,2 z/cm?.
W3 npuBeneHHBIX JAHHBIX MOIYYEH pe3ysbTaT, KOTOPHIM, KaK TOBOPHUJIOCH BBIILIE, MOMXKHO
MOJIb30BaThCs TOJBKO KaK OLEHOYHBIM B TIEPBOM MNPHOIMKEHUH, HOO HCIOIB30BaHbI
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CTAaTHUCTUYECKUE JAHHBIC TO TUIOMIAM CYIIH C IedbGoM, a B IUION[AAb MATEPUKOBBIX IUIHUT
BXOJAT W IUIOIIAAL Oojiee MO3JHMX, YeM TpaHUThI, 0a3aibTOBBIX TpammoB. M3 craTuueckux
JTAHHBIX TUIOMAAN CYIIM WCKIIOYCHA IJIOMAJbh BYJIKAHUYECKHX OCTPOBOB, COCTOSIIIUX HE U3
IPaHUTOB, S HAMEPEHHO HCHOJIb30Bal U3BECTHYIO U JOCTYNHYIO CTaTHCTHUKY, YTOOBI HE OBLIO
cnopoB. [IpoBepsTe TOUHO, yOpaB BIMSHUE BTOPUYHOW HEMATEpUKOBOM cymu. Jla, MMEHHO
HEMaTEPUKOBOM CYIIU, MOCKOJBKY 0a3albThl - MOpPOJa OKEaHWYECKOro JIHA U IO CYTU CBOEH
BKpAIUJICHHS TPAIIOB B TPAHUT €CTh TOJBKO «100aBKa» OKE-aHMYECKON KOPBI K MAaTEPHKOBOM.
JlecTBUTENbHBIM pe3yibTaT JdacT MEHBLIMH AuaMeTp MEepPBUYHOrO 3EMHOro Iapa W,
CJIEJIOBATEIBHO, €1lle OOJBIIYIO0 €ro MIOTHOCTh. COMOCTaBbTe PE3yNIbTAThl BAIIMX BBIYMCICHUH C
MPUBEACHHBIMU JaHHBIMH pa3MepoB OO0OJIOUEK sApa M IepecyeT o0bemMa 3eMHOU KOpBI,
HAJI0JCeHHOU Ha PO, U YOSUTECh B UCTUHE.

[IpeacraBbTe, 4TO B OAHOM KyOMYECKOM CaHTHMETpe BemectBa 28,2 rpamma. Hudero
cebe!!! Tak u3 uero ke chopmupoBaiack MmiaHeTa, 4ro namano ¢ He6a? 3omoro? IlmatuHa?
Haunnaem nucrath cipaBouHUKU: peHuid - 21,02; ocmuii -5; upuauii - 22.4; miatuHa - 21,45;
305010 -19,32; ypan -19,07 r/eM® - HUYero MogOGHOrO B CYIIECTBYIOIIEH TaOJHIIe dJIEMEHTOB
MenpeneeBa Het. Iloxoxke, 4yTO MOJO-7as IUIAHETa COCTOSAJA W3 KaKUX-TO OYEHb TSDKEIBIX
3JICMEHTOB, HHBIX, YeM M3BECTHBIC HAM CaMbIE TSDKEIIbIe METAILIBI, @ TeM 0oJiee ee AIpo, KOTOPoe,
KaK yTBEp)KIaeT HayKa, COCTOHUT U3 )Kele3a MIIOTHOCThIO 7,82 r/eM® U HUKens -8,90 r/eM® - aTHX
JIETKUX METAJIJIOB B HEM OBITH ITPOCTO HE MOTJIO.

U notom, - MBI %e MOACUNUTANN IJIOTHOCTD IJIAHETHI B MIEPBOM MPUOIUKEHUH, COBCEM HE
YUUTBIBasi TOTO, YTO MHOTOKHJIOMETPOBBIN CJIOM IPAaHUTHOW KOPbI UMEJ IUIOTHOCTH O0Jiee YeM B
10 pa3 MeHbIIyIO, YeM, OKa3bIBaeTcs, Bech map 3emun. ClieoBaTeabHO, MIOTHOCTD JIEXKAIIETO
HIKE BEIECTBA U Sipa TOTO MEPBUYHOrO IMiapa Oblia eimie Bhime. Y MeHS (H, IyMar, YXKe U Y
yuTateael - aeém.) BO3HHUKJIM CEPbE3HbIE COMHEHHS B MPABUIBHOCTH COBPEMEHHBIX
npeacrasicHnn o 3emie. HyxHO mogymaTh 0 TOM, Kak ycTpoeHa 3emils, O TOM, KaK U TJie, MOTyT
HAXOJUTHCS TSDKENbIE DJIEMEHTBI, M3 KOTOPBIX, BHAMMO, OOpa3zoBajach Halla IpeKpacHas
TJIaHEeTA.

T'1asa 2.
Cienasi Bepa B HAYKy HJIU CHHIPOM «TpeX CJI0HOB)

YenoBeky pazyMHOMY BCETJa CBOMCTBEHHO CTPEMIICHUE IOHATH OKPYXKAIOIIMUKM €ro MUup, 1
HCTOPHS YeJIOBEYEeCTBA II0 CBOEM CYTH - IIOMCKM OTBETa HAa OTOT M3BEYHBIM BOIPOC.
HenpepekaeMbIM aBTOPUTETOM B 3TOM I COBPEMEHHOTI'0 UeJIoBeKa ObljIa U OCTAeTCs HayKa - Mbl
0e31yMHO NMPUHUMAEM Ha Bepy BCE, YTO HaM IOBOPSAT y4YeHbIe W HayuHble TpakTarhl. Ho ObLI0
BpeMs, KOIJa MepefoBasl Jidl TOrO BPEMEHM HayKa M €€ JIYYIIME YMbl CUMTAIM, 4YTO 3eMIIS
IJIOCKAsl M CTOMT HA TPEX CIIOHAX WM KUTaxX, IUIABAIOIIMX B OKEaHEe, W ITOMY JIIOIU CBATO
BepwiId. [IbITMBBIE MCKaMu Kpail 3eMiM, OTKpPbIBAs IPU 3TOM HOBBIE 3€MJIM M HOBBIE 3HAHUS.
Bpewms 1110, K0IM4YecTBO 3HAHUM HAKAIUIMBAJIOCh, HEM30EKHO MEPEXOANI0 B HOBOE KauecTBO,
II03TOMY B CO3HAaHUU JIIOAEH KyZAa-TO YLIUIM CJIOHBI, YIUIBUIM KHUTBI, ocTaHOBWIOCh CounHue, a
3emiisl, IpEeBPaTUBIIKCH B 1IAp, CTajla KPY>KUTh BOKPYT HETO.

MEI B 3TO CBSTO BEpPHUM, HE INOABEpPras COMHEHHUSM HEINPENIOKHBIE UCTUHBI, KaK paHbIlEe
BEpWJIM B TpeX CIOHOBY»... llomymaeM u oleHHMM, Ka3zajnoch Obl, He3bIOJEMble HCTHUHBI
COBPEMEHHOW HayKH, KOTOPBIMU 3a0UTHI COJMJHBIC YHIMKIIONEINH, TPOAHATU3UPYEM, U TIepe]
HaMU CHOBa MOSBSTCS MPHU3PAKU «CIOHOB OT HayKu».UTOOBI MOHATH 3TO, 00Jiee BHUMATEIBHO
paccMoTpuM Haubosee OJIM3K0e, 3HAKOMOE M B TO K€ BpeMs HEU3BECTHOE U HEMOHATHOE - Hallly
3emitto, TeM OoJiee YTO y HAaC C BaMU BO3HHUKJIM COMHEHHUS B MPAaBUIBHOCTU CYIIECTBYIOIIMX O
Hell pencTaBieHi, 0cOOEHHO IO €€ CTPOCHUIO U €€ SAPY - €CTh JIU TaM GKEeJIE€3HbIE CIIOHBI»?

Kax nam roBopsr, 3emis oOpa3oBajiack U3 MbLJIEBOro 00jaka OKOJO 5 MUJUIMAPAOB JET
Ha3aj, KOTOPOe MOTOM KakK-TO CI'YCTHUIIOCh M PAa30rperoch OT YHEPTHH paclaja paJldOaKTHUBHBIX
3JIEMEHTOB. | HIIOTE3 HECKOIBKO, & 3Ta OCHOBHAs, IMEHHO Ta, KOTOPYIO Yallle BCEr0 YIIOMUHAIOT,
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U KOTOPYIO INpenoaaT B y4yeOHBIX 3aBeaeHusix. Ho 3T1o ke rumore3a Kanra Jlammaca konma
XVIII ucka, a ¢ TeX mop MHOTO BOAbI yTekyo... I 3Hanus ceiiyac He Te. OTKPBUIM SAECPHYIO
SHEPIUui0 - MOABMJIACH JOOaBKa O PaJMOAKTHBHOM pa30rpeBe BEUIECTBA TYMAaHHOCTH, 3aTeM
TepMOJAMHAMUKA TMOpPOAMJIA TUIIOTE3y O bosbIIOM B3phIBE, a CyThb OCTaJlaChb TOW JK€: 3TO
MOJIEPHU3MPOBAaHHAs TuIoTe3a Jlamiaca ABYXCOTIETHEW NaBHOCTU. JlOIycTHUM, YTO Tak OHO U
ObLIO, YTO TUIIOTE3a BEpHA, HO COMOCTaBLTE MEPHO/IbI MOTypacraia U3BECTHBIX PaAHOAKTHBHBIX
3JIEMEHTOB, KOTOPBIE B THICSIUM U MUJUIMOHBI pa3 KOPOU€E KU3HU IIAHETHI. Tak CKOJIBKO e B TOM
neutn  Jlammaca ObUIO PagMOAKTHBHBIX DJIEMEHTOB, €CIM uYepe3 MWUIMOHBI HUX IEepUOJIOB
noJrypacriaza oHu Ha 3emiie eme ectb? A Kak ObITh C TEMU M30TONAMH, Y KOTOPBIX MEPUOJIBI
HCUYUCISIOTCA TOJIaMU, CyTKaMH, a TO U MUHyTaMu? M3 3eMHOIM KOpBI MOCTOSIHHO BBIAEIISETCS
TSKEJIBIA PAJIMOAKTUBHBIN ra3 pajJioH, SBISIOLIMKCS MPOAYKTOM pacnana paaus. [la, umMeHHO
TOr0 3HAMEHUTOrO pajusi, O KOTOPOM M3BECTHBIN MOAT MHUCAN, YTO «rpaMMa paaus pagud HYKHO
NEPEeIONaTUTh THICSYM TOHH PYAbD». A pajioH 00pa3oBalicsi HE KOTJa-To, a 00pa3yeTcs Kaxayro
CeKyHIy, IpsIMO ceifuac, nGO Ieproj mojiypacuaga Hambonee ycroifumBoro 22°Rn Bcero 3,8
CyTOK. B Heapax 3eMHON KOpBI BOT YK€ MHJUIMApAbl JET OCTOSHHO HIYT MPOLECCHI SIEPHOIO
pacmaza, a Mbl J)KMBEM Ha KaMEHHOW O0OJIOYKE SIIEPHOr0 peakTopa, KOTOPHIM (aKTUYECKH
SBJIAETCS Halla IUIAaHETa, 3amachl SJEPHOr0 TOIUIMBA B KOTOPOH 1O CHX IOp HE HCUEPIaHbI.
Buaumo, sHeprus 3Toro pacnaaa U KpyTUT Halll 3€MHOM 1Iap BOKPYT cBoeil ocu. Tak rae xe tam
CIPATAHO TAaKO€ OIPOMHOE KOJMYECTBO TAKOTr0 peakoro panusa? M CKonbKo K€ TaM MOKET ObITh
3TOro siAepHoro tomnsa? Bes mnanera, ee OTaenbHbIE KyCOYKU UITU TOJIBKO c€ apo?

ITpum.

Poounr (nam. Radium), Ra. xumuueckuii snemenm |l epynnot nepuoouueckoii cucmemol,
amomuuwl Homep 88, amomuasn macca 226,0254, omHocumcs K wjei0uHo3emMelbHbiM MemallaM.
Paouoakmusen, maubonee ycmouuugvlii u30mon ?2Ra (nepuoo noaypacnaoa 1600 nem).
Hassanue om namuncxoeo radius - nyu. Cepebpucmo-6enviii drecmsawuil. Memasi, niomHoCmb
5,5-6,0 o/cm® tan. 9690C). Xumuyecku ovenvb axmugeH. B npupode ecmpeuaemcs 6 ypaHOB8blX
pyoax. Hcmopuuecku nepeviti 31emMeHm, paouoaKxmueHvie C80UCMEd KOMOpOo2o HAULIU
npakmuueckoe npumenenue 6 meduyune u mexnuxe. Hzomon “°Ra 6 cuecu ¢ 6epuiiuem udem
Ha npucomosiieHue npocmeuux 1a60pamopHuLX UCOYHUKO8 HeUMPOHO8.

Paoon (nam. Radon), Rn, xumuueckuii snemenm VIII epynnet nepuoouueckoll cucmemsl,
amomuwili Homep 86, amommuas macca 222,0176, ommuocumcs K O1A20POOHLIM 2A3aM.
Paouoaxmusen, naubonee ycmouiuus 222Rn (nepuoo noaypacnaoa 3,8 cymok). Obpazyemcs npu
pacnade paous (omciooa naseanue). [lnomnocmo 9,81 2/n, tna. -62°C. IIpumensemcs 6 nayuno-
UCC1e008amenbCKO MEMAuiypeul U Meouyune.

Topuii (nam. Thorium), Th. xumuueckuii anemenm 1l mpynner nepuoduueckoii cucmemoi,
amomuwiti Homep 90, amomnas macca 232,0381, omunocumces k akmunoudam. Paouoaxmusen,
Haubonee YCmouyugwvlll U30Mon 232Th (nepuod nonypacnada 13,89 mapo. nem. Hazeanue om
umenu 6oea Topa. Cepebpucmo-benviti memann, niomumocms 11,724 o/em® tnn. 1750°C
Hobvisatom enasuvim obpasom uz moumayuma. Ilpumensemcs 0N 1e2uposanusi Cniagos, Kax
cemmep npu npouseodcmee snekmponamn. Tlepcnexmusnoe sdeproe monuso, 6 komopom “2Th
Mo2 Obl npespawamvcsl 8 22, Mocneonuii moxcem yuacmeosamo 6 yenHou peaxkyuu oeienust. Th
0?2 - ocneynopHulil mamepual.

Ho JOBOJIBHO HO)IpO6HO OIIMChIBATh K&)K)IBIf/i TSKENBIN 9JIEMCHT, JOCTAaTOYHO CBECTHU
OCHOBHBIC JaHHBIC I10 UIATCIBHOCTU MCPUOAOB IIOJypacmajia, YTOOBI IOHSATH OYCBUIHYIO

3aKOHOMCPHOCTB!:
OneMeHT Th 90 Pa 9l U 92 Np 93 PU 94 Am 95 Cm 96 Bk97
HEPHOJIUYECKON TopUil mpora- ypaH HENTYHUH IUTYyTOHUH amMepuIui Kiopuii | Gepximii
CHCTEMBI KTHHUH
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Hantonee ZITh Blp, ey 237Np p, Bam ATem TR
YCTOIY. U30TOIL.
€ro Meprox 13,89 32500 4,47 2,14 80.5 7370 15,8 1380
moJrypacrnaza MIIpA. JeT MIIpA. MJITH. MIIH. neT MJIH. JeT

neT neT JeT IeT JeT
IUIOTHOCTB HCKYCC. HCKYyCC. | UCKYCC.
/e 11,72 15,37 19,12 20.45 19.80 TTOJTyd. TIOJTYY. TTOJTyY.

13,67 13,51

DneMeHT Cf 98 Es 99 Fm 100 | Md101 No 102 Lr 103 Kul04 Ns105
Iepuoz. Kanugo- SUHIII- tdepmmii | mMeHze- HOOeHi Ioype- Kyp4a- HUJIBC-
CHCTEMBI pHUH TEeHHUU JIeBUI HCUM TOBUH Gopwuii
Haubonee >Ict >0 *Fm »Md *No 0 r *IKy 2N
YCTOI4. H30TOI, 900 472 100,5 56 15 3 70 40
€ro Iepuos JEeT CYTOK CYTOK CYTOK yaca MUH. CeK. CeK.
MoJIypacmnaza
IUIOTHOCTB UCKYCC. UCKYyCC. | HCKyCC. | HMCKYCC. HCKYCC. HCKyCC. | HCKycCC. HCKYCC.
r/em® HOIyY. HOIyY. HOIyY. MOJTyY. MOJIYY. MOJTyY. MOJIYY. MOJTyY.

JlonycTuM, YTO MCTOYHUKOM TIIONOJIHEHHUS 3aracoB pajus (Mepuo] mojypacnaaa ero
HauboJjee ycroiunBoro uzorona Bcero 1600 ner) siBisieTca pacmaj ypaHa, TeM 0oliee YTO ero
CTOMKOCTh COIlIOCTaBMMa C Bo3pacToM 3emud, Ho oOTkyaa Torga mnpupojHbIE HENTYHUH U
wrytonnit? Cys 1Mo mnepuojaMm IMoJiypacnaja, JT0JDKHBI ObITh MPUPOAHBIE aMEpULIUN, KIOPHHA U
OepKiHii - HO UX TOKa €Ile He HalUIh... A BEeIb S HAMEPEHHO MPHUBEN MEPHOJBI MOJIypaciaga
TOJIBKO HanboJjee YCTONYUBBIX H30TOIOB.

OnmoHeHThl MOTYT CKa3aTh, YTO IUIaHETa oOpa3oBajach W3 KaMEHHOH IbUTH, B KOTOPOIi
OBLIO OMpeeIeHHOE KOJMYECTBO METAJUIOB C IPUMECHIO TSXKENbIX PAAHOAaKTUBHBIX 3JIEMEHTOB, a
MPUBEICHHBIC ()aKTBI HE HOBOCTh, M YTO KOPOTKO J>XUBYIIUE H30TOIMBI JAaBHO BBITOPEIH, a
MMEIOIIUECS ceiiuac SBIAIOTCS MPOAYKTOM pacliaja ypaHa M TOpHS, KOTOpble U OBLIH TEM
OCHOBHBIM TOIUIMBOM, KOTOpPOE Pa3orpesio BELIECTBO IUIAHEThI M €ro IMOJAJEp)KUBaeT cenvac,
BBIJIETISISL U3 HEJIP TUTAHEThI aTMOC(EPHBIE Ta3bl, BOY.

Bo3moxHO, oHM ObuTH OBl U MpaBbl, Oy/lb YpaH U TOPUIM clierka TsbKeJiee: INIOTHOCTh ypaHa
19,07 F/CMS, a topus - Bcero 11,724 r/cm®. Y Hac mo pacdyeraMm MOJYYUIIOCH, YTO TUIOTHOCTh
BEILIECTBA Y BCEro MEPBOPOTHOTO 3€MHOTO Iapa JIOJDKHA ObLIa COCTaBIsATH Ooiiee 28.2 r/em’.
Tak Mpu yeMm 37echb ypaH U TOpUN, a TeM Oolee XKelne3o M HHKeNb, eClIH M3 HHUX, IO
OOLIENPU3HAHHOM TUIOTe3€e, COCTOUT 3eMHoe sAapo? XKene3o W HHKeNb, pacnagasch, B ypaH U
paauii mpeBpaTUThCs HE MOTYT. [la 1 Kak OBITH cO Bcell Tadnuieil MeHeneeBa, €Cii OCHOBHBIM
B Macce IUIaHEThI M0 OOLIenpHU3HAaHHOM Teopuu siBisiercs xkene3o? Kak M oTkyna mMoryTt ObITh
00pa30BaHbl BCE OCTAIBHBIE DJIEMEHTHI, €CIH MPAKTUYECKH BCE PaJMOAKTUBHBIE AJIEMEHTHI, 3a
UCKJIIOYEHUEM MPUPOTHBIX ypaHa U TOPHsl, 32 MUJLTUAP/IbI JIET JOJKHBI ObUIM TAaBHO PaclacThCs,
0CTajoch ObI TOJBKO XKeNe30, y KOTOPOro MOPsIAKOBBIA HOMep B Tabmuiie Menneneesa 26, a yxe
00bsBIeHO 00 OTKpbITHH 114-TO 3;memenTta? Jlormka mojackasbpiBaeT, 4To 3eMJysi BO BCeH CBOEH
Macce JI0JbKHa ObUta OBITh 00pazoBaHa M3 TOpa3fo 0ojee TKENbIX JIEMEHTOB, YeM HM3BECTHHIE
HBIHE COBPEMEHHOU HayKe.

Mpbl cTaHOBUMCS TIepell BHIOOpPOM: WM BEPUTh B <(OKENIE3HBIX CIIOHOB» siApa 3emin
COTJIACHO COBPEMEHHOM HayKe, MU MOMMeM, YTO HaM HaJl0 UCKaTh OTBET CAMUM, Mpe/rnoaras,
9TO B sA/pe 3eMJIM JOJDKHBI OBITh B CYIIECTBEHHBIX KOJIMYECTBAX DJIEMEHTHI OOJIEe 6bI1COK020
MOPAZIKA, YEM IIPECIOBYTOE JKEJI€30, U UTO BPSIJI JIM OHO TaM €CTb.
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P‘I!lt.-ﬁ. Cxems Peariyin
Weprioeo pacnad

[™ .

I'JIABA 3.
PasMbllLIeHHs 0 TOM, KaK 10JKHA ObITH ycTpoeHa 3emJist

[Tomywaercsi, 4To Aap0 3eMIM HWMEET HECPABHEHHO O0o0Jiee BBICOKYIO IUIOTHOCTH, YeM
IIPOCTO JKEJIE30-HUKEIIEBBIM CIUIAaB. A 3TO O3HAYaeT, YTO HY)KHO 3aHOBO IIEPEOCMBICIUTH €€
BHYTpPEHHEE YCTpOiCcTBO. JlaBaiiTe HAYHEM C M3BECTHBIX UCTUH M (DAKTOB, KOTOPBIE MOYKHO HAUTH
B JIF00OM CIIPAaBOYHUKE U SHIMKIONEINH.

CelicMOIIOTH YTBEPKIAIOT, YTO 3€MIISI UMEET Pa3IUIHbIe 000JIOYKHU U SIIPO, UX TAHHBIE JUIS
HarJsiIHOCTH BHECEM B TAaOJIMIly M COIOCTAaBUM C HAIUMM PAaCUETHBIMU JaHHBIMH. MBI paHee
MOJTYYHJTH, YTO JUAMETp MEePBUYHONW 3eMJIM B NIEPBOM MPHOIIMKEHHN JOJDKEH OBLI COCTABUTH
0K0JI10 7394 KM, IpHUYEM 5 IOJUEPKUBAIL, UTO ITO C YUETOM IPAHUTHOU KOPBI.

Eciu nepecuntaTh 00beM HBIHEHIHEH KOpbl 3€MJIM Ha MEPBUYHBIN AMAMETp, TO €€
TOJIIIMHA JA0JKHA Obli1a ObI COCTABIATH 0KOJIO 210 KM, U, CII€J0BAaTEIbHO, TUAMETP Spa JOKEH
ObITh OKOJIO 6974 KM. DTO NMO3BOJIUT UCKIIOYMTH BIUSHUE M3BECTHOrO (PakTopa - MIOTHOCTH
KOpbl 3eMJId, 4TO MpH IepecyeTe Mo Halled MEeTOJUKE IUIOTHOCTU sifjpa JacT Oojiee TOYHBIH
pe3ysbTaT - CpeAHsis IIIOTHOCTD sAjipa - Oonee 32,49 r/em®

ITocMOTpHUM Ha BbIJIeIEHHbIE 3HAYE€HUs B TaOJIMIe: HAIM IaHHBIE TIOPA3UTENBHO COBIANIU C
COBPEMEHHBIMH JaHHBIMH CEHCMOJIOTHYECKUX ucciaeaoBanuil. Otkionenue Bcero 0,5%, ero
MOKHO OOBSICHUTh IOIPEIIHOCThIO pPAcyeToB, HO JaHHbIE CEHCMOJIOrOB JAlOT HECKOJIBKO
MEHBUIMI HaMeTp f]pa, YTO MOKET €Il€ U CBUJIETEIbCTBOBATh O BBHIFOPAHUM €T0 AKTHUBHBIX
3JIEMEHTOB. A BeJb CpeAHsAs IUIOTHOCTH sJIpa, KaKk Mbl paHee B 3TOM YOEIMIINCh, TOJIKHA OBITh
Gomee 32,49 r/cm®. JIONMyCTHM, 9YTO BEIIECTBO MIPEBHEH IUIAHETHI IPEOOPa3sOBanoch W3
HEM3BECTHBIX IOKA TSDKEJIBIX METAJIOB B Oojiee JIeTKHE, CO3/1aB TBEPIOE M SKUIKOE SO,
MaHTHIO M Kopy. HOo Kak MOriu COBHNACTh Majblii AMAaMETp IUIAHETHI, KOTOPBI MBI €ro
OIIpEACIINIIN, U JUAMETP Spa, KOJIb OHO kene30-HukeneBoe? CinyuaitHo? My TaMm HET HUKaKoro
JKelesa, a oOCTajlach IE€pBOHAYalbHasg Macca TSDKENbIX METAUIOB, JIMIIb HE3HAYMTEIbHO
YMEHBILIEHHAs U3-3a PacXo0/la Macchl I1a peakliuy pacnaja?

Ho npu takoil mioTHOCTH meca eewjecmea siipa U KOPbl PaBHBI Macce BEIECTBAa BCel
3emin. Tak 4TO mosydaeTcs: Ha BELIECTBO MAHTHH 3HAYUTEIbHON Macchl OOJIbIIE HE OCTAIOCh,
YTO MOXKET CBHJETEIbCTBOBATh TOJBKO 00 OJHOM - IUIOTHOCTh BEILIECTBA MAHTUH KpaiiHe Maa,
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T.€. 00JIHCEH CYU4eCHIB08AMb 2A308blil NPOMENCYMOK MOauwunon okoao 2900 kunomempos
MedHcoy A0pOM u Kopoiu 3emau.

oMbl JlanHie Hawm
GTPOEHMA TEOpUK NEAHHLIG
AAMHOFO
wapa Cpeanee CpenHvit Teoperuieck. CpenHee Cpeanni PacyerH.
PACCTOAHWE OT AUamMeTp NAOTHOCTL PacCTONHWUE OT  AWAMETP NNOTH.
NOREPXHOCTH, 30HBI, 30MHbI NOBEPXHOCTA  30HBI, 30H!,
KM. KM, r/cm’ KM. KM. r/cm?
Kopa 3emnn 0-70 12740- 2,6-2,97 0-70 12740- 2,6-297
12600 12600
BepxHsist MaHTis - 70-900 12600-  Hewss. Cnown
Hepasie NopoaL: 10940 cnnas rasa
HxHAR MaHTUA - 900- 10940 HEW3B.
1HEPALIE NOPOAL 2900 -6940 cnnas
BHewnee sapo - 2900- 6940 HEWU3B. 6974
RIURKE METANA 5000 -2740 chhasg
llepexonHas 30Ha 5000- 2740 HEeuas,
5100 -2540 cnnas Bonee
32,49
BuyTpenHee aapo - 5100 2540 12,5
T8epALIA MeTann -6370 (nporHo3s)
Cpeanee ans 5,51 5,51
BCEX 30H

Bunumo, cKOpocTh pacnpOCTpaHEHHUS aKyCTHMYECKOM BOJIHBI B PACKAJIEHHOW M CXKaTOU
ra3oBOM cpene Ioj TBEPAOH KOpod 3eMiM OCTAaTOYHO BBICOKA, a CEWCMOJIOTH OIIMOOYHO
IPUHUMAIOT CKA4OK CKOPOCTH Ha rpaHuile MoXopoBHUYMYa Kak MEpexoi OT IJIOTHOTrO K Ooiee
IUIOTHOMY U JKHJKOMY, a HE KaK IepexoJ OT IUIOTHOro K ra3oodbpaszHomy. [lyis Toro utoObl
yOeauThCs B 3TOM, JOCTaTOYHO MPOBECTH pabOTHI MO HKCHEPUMEHTATBHOMY ONPEIETICHHIO
CKOPOCTH paclpOCTPAHECHHs aKyCTHYECKOM BOJIHBI B DKBUBAJICHTHOW ra3oBou cpeze. bonee Toro,
MEHSIS ITapaMeTPhl CPeIbl Ha UCCIEA0BATENbCKON YCTAHOBKE, MOKHO C OIIPEJIEIICHHON CTENEHBIO
BEPOSATHOCTH BBIUTH Ha (haKTUUYECKHE MapaMeTphl CpeAbl MO TeMmIepaType M JaBICHHUIO IOJ
kopoii 3emu, Ho 310 eme He Bce. OTMeuaemas CE€MCMOJIOraMu I'pDaHHLA MEXAY BEpXHEW M
HIDKHEH MAaHTHUSIMHU - 3TO HE 4YTO HWHOE, Kak, [0 BHUJIMMOMY, pa3Jeil Tra3oBOH Cpeabl IO
KayeCTBEHHOMY COCTaBY: B HI)KHEW 4YacTH ra3oBOr0 NPOMEXYTKA (HMDKHSAS MaHTHs) JOJDKHO
OLITHL 0OJIBIIIE mapoB METAJIJIOB U XUMHUYCCKUX COCI[I/IHGHI/II\/JI.

OTOT BBIBOA OBLI HACTOJBKO HEOXKUJAHHBIM, YTO S JIOJTO MPOBEPSUT U HEepenpoBepsiI
pacueTsl, UCXOHbIE JaHHbIE, HO JIOTHKA U (DaKThl ObUIM HEYMOIUMBI. B pa3BuTuu 3eminu o mepe
OCTBIBaHUS HEHU30€KHO [OJDKHO OBLIO MPOM30MTH OTJEJIEHHUE TBEPIOW KOpbI OT sAapa C
MOCJIEAYIOIUM pa3AyBaHUEM OOOJOYKHU 3a CUeT MPOAYKTOB pacrajia aKTUBHBIX METAJUIOB sjipa
rwaneTsl. Kopa niaHeTsl pakTHYECKH COCTOUT U3 TBEPABIX CIIOEB OCAJOUYHBIX MOPO, TPAHUTa U
6azasnbra. basanbT mpu BHICOKOM TemrmepaType HarpeBa M JaBJICHUSAX B IIIyOMHE 3€MHON KOpPBI
UMEET €ll€ M BA3KYI0 30HY TOJIIIMHOW B HECKOJBKO KHJIOMETPOB, IUIACTUYHYIO M JIETKO
nepopmupyemyo. VMIMEHHO 3Ta 30Ha M TMO3BOJSIET 3€MHOW KOpE pa3lyBaThCsl MOJ JIEHCTBUEM
JABJICHHs Ta30B, BBIIEISIEMBIX SAPOM IpH pacnajne Tskenblx MeTalioB. YeM-TO MOXO0Ke Ha
paboty creknonysa... [logymaem nanbiie u npeacTaBUM, Kak MOKET BBITJISIIETh CTPOEHUE 3eMITH
IIPU TAKOH TUIIOTE3E.
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3arysHeM Mo 3eMHYIO KOpy, Ha €€ «M3HaHOuYHYIo cTopoHy. Kopa 3emin Tam 1omkHa ObITh
MOoI00HON MHOTOMETPOBOMY CJIOI0 T'YOKM WJIM BaThl - CO CBOJAA B Y3JlaX KpUCTAJUIM3ALUU
CBUCAIOT MHOTOMETPOBBIC 0a3albTOBBIC W JMA0A30BBIC CTAJTAKTUTHI, MPOCTPAHCTBO MEXKITY
KOTOPBIMH 3a0HUTO KAIJIIMU TOJYKUJIKUX TOPHBIX MOPOJI, BYJKAHUYECKUM IEIJIOM B Pa3HBIX
(dbopMax, BKItOYash HUTEBUAHYIO. VIMEHHO 371eCh JOKHA HAXOJIUTHCS «KJIAJI0BOYKA» BYIKAHOB,
OTKyJla OHH B OTPOMHBIX KOJIMYECTBaX B JECATKUM KyOMYECKHX KUJIOMETPOB LIBBIPSIOT CBOMMHU
M3BEP)KCHUSIMU Ha TOJIOBBI JIIOJIEH BYJIKAaHMUYECKUU TETesl, pacKajleHHBbIE Ta3bl, CEpPy, OCTATKU
y3J10B KpUCTANIM3ALUU - ByJIKaHUYEeCKHue OOMOBI.

Ecnu mepeBecTr B3MIISI 110 HANIPABIEHUIO K IICHTPY 3€MIIH, TO B30PY MOTJIa OBl OTKPBITHCS
YAUBUTENbHAS KAPTUHA: B IIEHTpEe 3eMJIu cusieT «coyiHue»! Bee BOKpyr 10MKHO OBITH MPOHU3aHO
CJICTISIIIMM KENTHIM cBETOM - 2900 KM MpOoCTpaHCTBa, 3aMIOJIHEHHOTO 0] OTPOMHBIM JIaBJICHHEM
razaMi, mapaMu JJIEMEHTOB B aTOMapHOW M HMOHHOW (opMe Bcell BepXHEW YacTH TaOJMIIbI
MenneneeBa. Ho kapTiHa B A€CTBUTENHLHOCTH JIOJDKHA OBITH Kyza 6osee yrpromee: 3tu 2900 km
MIPOCTPAHCTBA HEOJAHOPOJHBI MO COCTaBYy, TEMIEPAType M JaBICHUIO, 3alOJHEHbl IapamMu
3JIEMEHTOB U METIOM IIJIOTHO, U CBET BPSiA JIU CMOXKET MPOOUTHCS.

[lon xopoil muIaHeThl HAYMHAETCS Ta30BbI CIIOM, KOTOPBIA, COOCTBEHHO, M SBIISETCS
MEPBOOCHOBOM 3eMHOU arMmoc(epbl. B HuKHEH ero 4yacTu, y TpaHHI] «KHUIISIIETO CIOsS», T
TeMIlepaTypa MaKCHMalbHasi, TJIABHBIM KOMIIOHEHTOM IEPBUYHON aTMOc(epbl TOKHBI ObITh
Mapsl 3JIEMEHTOB - METAJIJIOB U BCETO, UTO €CTh B BEPXHEH yacTtu Tabauisl Menzaeneesa. ['azoBas
cpela UMeeT OYeHb CUJIbHOE PaJuOaKTHBHOE M3IydYeHHe, KOO 3/1eCh MPOUCXOAUT 3aBEpIIA0IIas
CTaJus SJIEPHOTO pacmaja ¢ 00pa3oBaHUEM Ia3oB.

[To mepe ynaneHus ot “kunsweco cioa’” O00nHCHO TPOUCXOTUTH MOCTENEHHOE CHUKCHHE
TeMIlepaTypbl W JaBjieHUS. B 3Toil 30HE IOIDKEH NPOUCXOAWTH, IOTJIONIAs TEIUIOBYIO H
JYYUCTYIO DHEPrUI0 SJIEPHOTO pacnaja, CHHTE3 TSOKENIbIX XUMUYECKUX COEIMHEHMIA,
HaXOAIINXCS 3/1eCh M Tapoodpa3Hoi Gopme. B camoii «poxianHoii», BepXHEH 4acTh ra30BOro
MPOMEXYTKA B COCTaBE CPEAbl JOJDKHO OBITH MHOTO Ta3oB: KHCIOpPOJAa, a30Ta, BOAOPOA,
YIJIEKUCIIOTO Ta3d, MapoB BOJIbI, YIJIEBOJOPOJOB, CEPhl U €€ OKHCIIOB, TOPHBIX MOPOJ B BHJIE
nemiaa. Buaumo, rpaHuily BepXHEW M HM>KHEHM 30H Ta30BOM cpeibl CEHCMOIJIOTH PErHMCTPUPYIOT
KaK T'PaHUIly BEpXHEH W HUKHEW MAHTUH, U 3TO IMPOUCXOJIUT 3a CUYET CYIIECTBEHHOW pa3HUIBI B
UX aKyCTHYECKUX CBOMCTBaX.

OTMeTHM TOJIbKO, YTO KOHEYHBIM MPOAYKTOM SIIEPHOTO pacmaja aKTUBHBIX AJIEMEHTOB
s/ipa TUIAaHETHI SIBJISIFOTCS BOAOPOJ W JPYTHe Ta3bl, MOCTOSHHO BBIACTSIONINECS B aTMocdepy
3emun, o0ecrieunBas €€ MOJANUTKY U BOCTOJHEHUe. Jleno B ToM, 4yTo 3eMiis MOCTOSTHHO TEPSIET
ra3pl M3 BEPXHUX CIIOEB aTrMochephl, CAyBaeMble COTHEYHBIM BETPOM B OKOJIO3EMHOE
KOocMHUYecKoe TpocTpaHCcTBO. OCOOEHHO MHOTO TEpseTCs BOJOPOJa - BOJOPOJHBIA ClIEN
OOHapyKUBAETCs UCCIENOBATEIbCKUMHI KOCMUUYECKUMU anlapaTaMu Ha PACCTOSIHUU B HECKOJIBKO
TBICSY KUJIOMETPOB C «IOJABETPEHHOI» CTOPOHBI MuiaHeThl. Ho B cocraBe 3TOro clega Kpome
BOJOPOJa UMEETCS aTOMAPHBIM U MOJIEKYJISIPHBIN KHUCIOPOJ M a30T, MOJEKYIbI BOJBI, T.€. (hakT
MOCTOSTHHOM TOTEpHU YacTH 3eMHOM aTMocdepsl HeocropuMo Joka3aH. He Oynp paBHOBECHOTO
COCTOSIHUSI 3eMHOI aTMocdepsl, obecreunBaeMoro ee MOAMUTKON U3 Henap 3emiud, atMocdepa
naBHO Oblia Obl morepsiHa. llpennosnoskeHue O MOCTOSHHOM MOANMMTKE 3€MHOM aTMocgepbl
ra3aMM IOJKOPKOBOTO Ta30BOr0 CJIOSl 4Yepe3 3€MHYI0 KOpYy MOXKET pacCMaTpUBATBHCS Kak
peanbpHasi TUIIOTE3a MEXaHN3Ma KOMIICHCAIIMH aTMOC(EPHBIX TOTEPb.

CaMo0 MeTauIMYecKoe SIAPO JIOJIDKHO OBITH TBEPABIM B IIEHTPATHHOW YacTU U OKPYKEHO
KHUJKOW MeTaTndeckor o0osoukoit. Kak TBepaas, Tak U KUAKHE 30HBI Sapa JTODKHBI COCTOSTh
HE M3 jKeJe3a, a U3 CIUlaBa CTAOMIIBHBIX TPAHCYPAaHOBBIX JIEMEHTOB. BUIUMO, 3TH 3JEMEHTHI
MMEIOT PEKOPIHBIC MOKA3aTeIu MO TeMIEpaType IJIaBICHUS M MJIOTHOCTH, a HATUMYHE KUIKON
30HBI OOBSICHSETCS pa3HUIEH XHUMHUYECKOrO COCTaBa CIUIABOB 30H, IOCKOJBKY IO Mepe
BBITOPAHUS CHIIKAETCS WX aTOMHBIA BEC, MEHSIOTCS CBOMCTBA, B pe3yJbTaTe 4ero odOpa3yercs
0oJiee TeTKOIIaBKUN CIUTaB, 00pa3yroIIHiA KUAKYIO 000JI0YKY TBEPJOTO sJIpa.
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Kunkas obomouka 1omKHA OBITH OKpYXeHa OoJiee JIETKOM MO IIOTHOCTU OOOJIOUKON U3
M3BECTHBIX METAJUIOB M 3JEMEHTOB IEPUOJMYECKON CHCTEMBI, BKIIIOYas Ta3pl. Buammo, 310
CIJIaB KaMHSI U MeTaJUIOB. VIMEHHO Tak, MOCKOJBKY SJEPHBIM pacmaj He MpeKpallaeTcss HU Ha
CEKYH]ly BOT yoce MIJIJTMAP/IBI JIET U UJIET, HO BCEM DJIEMEHTaM NMEePUOAMYECKON CHCTEMBI, JaBast
B KOHEYHOM HMTOT€ BOJOPOJ. DTOT CJION JOJDKEH KUIIETh, IIOCKOJIBKY TEMIEpaTypa 30HbI JI0JDKHA
OBITH BBIIIE TOYCK KHUIICHUS 3THX 3JIEMEHTOB M HACHIIICHA ra3aMH, IO3TOMY €€ MOXKHO YCIIOBHO
Ha3bIBATh «KHIIALIIM CIOEM.

Kanuya Ilemp Jleonuoosuu (1894-1984), usux, ooun u3
ocHosameneil  U3UKYU HUBKUX —memnepamyp U QUBUKU  CUTbHBIX
macnumuvix noneti, axkademux AH CCCP (1939), osaocowr [epoii
Coyuanucmuueckozo Tpyoa (1945, 1974). B 1921-34 ze. maxoouncs 6
HayyHou Komanouposke 6 Benuxobpumarnuu. Opeanuzamop u nepewiil
oupexmop (1935-46 u ¢ 1955) Uncmumyma ¢usuueckux npobrem AH
CCCP. Omkpoin ceepxmexyuecms dcuokoeo eenusi (1938). Pazpaboman
CnOCoO CHCUIICEHUSL BO30YXA C NOMOWDBIO MYypOodemandepa, HOBbIU Mun
mownoco CBY - cenepamopa. Obnapyscun, umo npu BY - paspsoe 6
NIOMHBIX 2a3aX 00PAZYeMCs CMaGUIbHbLIL NIA3MEHHbII WHYP ¢ MeMnepamypoti 21ekmponos 10°
- 10° K°. I'ocyoapemeennas npemus CCCP (1941, 1943), Hobenesckas npemus (1978), 3o10mas
meoanwy um. Jlomonocoea AH CCCP (1959).

A Ttemneps moaymaem o apyrom. Jlemo B Tom, uto emie B1941 rogy coBerckuii ¢puzuk Ilerp
JleonnnoBuu Kammua oOHapyxuia, 4TO NHpU BBICOKOYACTOTHOM pa3pslie B IUIOTHBIX razax
oOpa3yercs CTaOMIBHBIN MJIa3MEHHBIA IIHYP C TeMIIepaTypoil JIEKTPOHOB 10° - 10° KO, t.e. ot
CTa ThICSIY JI0 OJIHOTO MIJIJIMOHA I'PayCoB.

Ecan ydects, uTo y sigpa 3emiM HE c)KaTash U pacKajeHHas CMECh ra3oB, a CKaras u
packajieHHas Ta30Basi cpefia ¢ OOJBIIUM COACPIKAaHUEM DIICKTPOIPOBOISIINX MAPOB METAIIIOB U
XUMHUYECKHUX COCAMHEHMIA, MOKHO MPEANOI0KHUTh, YTO TeMIepaTypa oOpa3oBaHus MIa3MEHHBIX
[IHYPOB MOXKET OBITh Ha JIBa TIOPSIIKA HIKE, T.€. OKOJIO JIECATH THICSY I'PAITyCOB.

SlnepHble  peakIMHM  pacmaga  BBICBOOOXKIAIOT OrPOMHOE  KOJIMYECTBO  DHEPIHH,
AJIEMEHTapHbIX YaCTHULl, CBOOOJHBIX HEHUTPOHOB M AJIEKTPOHOB. DTOT IMOTOK JOJIKEH HMETh
BBICOKOYACTOTHBIN MyJbCUPYIOLIUN XapaKTep, MOCKOJIbKY, BUUMO, UMEET MECTO HE CIIOHTAaHHOE
JieJIeHue aTOMHBIX siiep TpaHCypaHOB, a YIOPSI0YEHHOE, C €CTECTBEHHOM JIOTUKOM JIEJIeHUS 110
Lenouke pacrnajga. B pezgnLTaTe SIPOM TE€HEPUPYIOTCS BBICOKOYACTOTHBIE PA3PsiAbl, 4acTOTa
KoTophIX coctaBmser 10° T (pamee 6buta, W momkHa ObiTh wactota 10* T - Aem.),
¢dopmupyrolIMe 3eKTpoMarHuTHoe noje 3emid. B mepBuuHOM arMocdepe IuiaHeThl, MOJ ee
KOpOH, €CTh Tlle pasryisThCsl CTAOWJIBHBIM IIJIa3MEHHBIM IIHYpaM. OTH MOILHBIE IIHYpPHl U
JOJKHBI TIPOXOAUTH MO CUJIOBBIM JIMHUSM MarHUTHOTO TOJIS SiApa, SIBISISICH KaKk Obl 0OMOTKaMH
TUTaHTCKOTO TeHepaTopa, 3JIEKTPOABUTATENS C AAEPHBIM IPUBOJIOM, KAaKUM U SIBIISETCS, 1O CYTH,
Hama I1iaHeta. MIMEHHO B 3TOM Ta30BOM MPOMEXYTKE W JIOJDKEH HaXOOUThCA TeHepaTop
MarauTHoro nois 3emin. Kak ato nporcxoant?

CeueHne METaJITIMYECKOIO SAApa IUIAHETHI KaK IPOBOJHUKA OYEHb BEJIMKO, CIIEI0BATENBHO,
uMeeT MecTo 3((EKT 11apa ¢ ucye3arolle MajlbiM COIIPOTUBIEHUEM («UACATBHBIN MPOBOIHUK »),
MIPH KOTOPOM MarHUTHBIM MOTOK MPOHHU3BIBAET PO, a PopMa CUITIOBBIX JIMHUHA MarHUTHOTO TIOJIS
rapa TOYHO COOTBETCTBYET CHIJIOBBIM JIMHUSM MarHUTHOTO 1mojs 3emiau. Ousuku B. MeiicHep u
P. Oxcendenbn eme B 1934 romy mpoBenu ONBITHI C IIapaMHU C HWCYE3AMOIIE MAallbIM
COMPOTUBIIEHUEM, B XOZAE KOTOPBIX MOJYYWJIM, MPU HYJIEBOW HaINpPSHKEHHOCTH BHEIIHETO
MarHUTHOTO TOJISI, KAPTUHY CUJIOBBIX JMHUN MAarHUTHOTO MOJIA 1Iapa, UACHTUYHYIO MO0 3€MIIU.
VYuursiBas, uto renepupyemoe CoJIHIIEM MarHUTHOE T0JIe Ha OpOuTe 3eMIIM UMEET Ha HECKOJIBKO
MOPSAKOB MEHBIIYI0 HANpsHKEHHOCTb, 4YeM 3€MHoe, OmbIThl MelicHepa u Okceudenbia c
BBICOKOW CTENEHbIO JOCTOBEPHOCTH OOBSACHSIOT, MOYEMY CHJIOBBIE JIMHUM MAarHUTHOTO MO
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3eMIIi UIMEIOT UMEHHO TaKYIO - 3aMKHYTYIO AJUTUITHYECKYI0 Gpopmy. IMeHHO mpu Takoi Gopme
CWJIOBbIE JIMHUM MAarHUTHOT'O HOJIS BBIXOJAST M3 3€MHOM KOpbI B MOJISIpHBIX paiioHax FOxHoro n
CesepHoro nontocoB 3emiau. Ho B TakoMm citydae mia3MeHHbBIC ITHYPBI, OepyIlre Hayao OT sapa
U HECYIIME SHEPTHUI0 SIEPHOTO pachaja fapa B BHJIE BRICOKOYACTOTHOIO AJIEKTPUUYECKOTO TOKA,
JOJDKHBI YIUPAThCSl B U3HAHOYHYIO CTOPOHY OOOJIOYKM KOpPbI MMEHHO B MOJSIPHBIX pailoHax
3emin, paspsikasch Ha KOpPY M OT/AaBasl IMocieqHell cBow sHepruto. Torma B 3eMHOM Kope,
OCOOCHHO B TIOJCTHJIAIONIUX TOPOJaX, OOpAlICHHBIX K SAPYy 3eMJIM M HaXOMSIIUXCS B
pa3orpeToM IUIACTHYHOM COCTOSSHUM, M TOYKAaX KOHTaKTa OOOJOYKM KOPBI C IUIa3MEHHBIMHU
IIHYpaMUd  JOJKHBI ~ HABOJAUTHCA  3aMKHYTHIE  BBICOKOYACTOTHBIE TEPEMEHHBIE  TOKH,
HUPKYIUPYIOLIUE 1O 000JI0UKe. DTU TOKH U (POPMHUPYIOT KOPOTKO 3aMKHYTOE€ IJIEKTPUUYECKOE
moJie 3eMHOH KOPBI, HAaro100KUe TOTO, YTO BO3HUKAET B KOPOTKO3aMKHYTOM POTOPE aCHHXPOHHOM
ANeKTpUYecKoil MamuHbl. TOJIBKO 3/€ch PHEpPrus MocTymaer He OT OOMOTOK cTaTopa, Kak B
ACUHXPOHHOM  JJIGKTpOJBHUTATelle, a OT  IIapooOpa3sHOro  poTopa,  OKPYKEHHOTO
KOPOTKO3aMKHYTOH IIapOBOH 000JI0YKON ¢ TPaBUTAIIMOHHO-MAarHUTHOM TIOJIBECKOM.

(Ve —— -~ Puc. 5. Pacnpedenenue

MACHUMHO20 nost 0KOJ10
CBEPXNPOBOOAWE20 Wapa U  OKOIO
Wapa ¢ ucue3aowum ConpomueieHuem
no onvimam Meiicnepa -
Oxcenghenvoa. B 1934 200y nmemeyxue

Gusuxu B. Meiicnep— P. Okcengenvo)
Vieantiuin NPOBOKHK YCMAHOBUNU, YMO C1ab0e MACHUMHOe
none He NpOHUKaem BHYMPb
CBEPXNPOBOOHUKA — HE3ABUCUMO  Om
moeo, ObLIO U MO NOJE SKAIOUEHO 00
unm  nocie nepexooa memand 8
ceepxnpogodsiuee  COCmosiHue. B
al ) 6} ___] omauyue om  3MmMo20  UOednbHblll
o NPOBOOHUK  (Mm.e.  NPOBOOHUK  C
ucyesarmoujee MAaiblM  CONPOMusieHuem) OO0JICeH  3aX6amvléams — NPOHULIBAIOWUL €20
MACHUMHDBII NOMOK.
Puc. a, 6, 6: a- npu T>T,; 6 - npu T< T,,, enewnee nonre Hen =/ ;:6 —npu T< T,. snewnee

COOpPXIPOOIHK

nozne
Hen. =0.

B odunuanbHoOit Hayke NpHHATAa WHas Mojenb (OpPMHUPOBaHMS M paboOTHl TeHeparopa
MarHuTHoro mnois 3emiuu. Tam MarHuTHoe monie 3emiin  SKOObI (OpMHpyeTcs HEKUMH
KOHBEKTHUBHBIMH <«IIOTOKaMH», HMEIOIUMH 0ojiee BBICOKYIO 3JIE€KTPOINPOBOJHOCTh, UeM
OKpY)KAIOIIMKA KAMEHHBIM CIjIaB, M JBUKYLUIMMUCS BEPTUKAJIBHO B pACIUIaBIEHHBIX MOPOJAX
MaHTUU 3emuu. W sapo 1utaHeTsl skene3Hoe... Sl 3aTpynHSIOCH 1aTh HMHYKO OLIEHKY TakoMy
TYMaHHOMY U «Hay4YHOMY» OOBSICHEHHIO YCTpPOICTBa reHepaTopa MarHUTHOI'O IOJIsl, HO MHOTO
OIIpEZEIICHUS, YEM HEIOMBICIINE, HAUTU HE MOTY.

Hanpumep, y Benepsl kopa elie He oTenuIachk, I03TOMY I'€éHEpPaTOp MarHUTHOTO TOJIsl HE
copMHpOBaH U MarHUTOC(epsl HET. Bsiible 00BbsICHEHUS OPUIMAIBHON HAyKH, YTO B MaHTUHU
Beneps! emie He chOpMUPOBATUCH UM OTCYTCTBYIOT KOHBEKTHBHBIE IOTOKH JIaBbl, HE COBCEM
KOPPEKTHBI M TJIYIbl, TaK KaK OYEBUIHO, YTO MMEHHO IPHU BBICOKMX TEMIIEPATYpax CKOPOCTb
KOHBEKIIMM cpefibl Bblille. M3yuenue BeHepsl MOXET AaTh elle OJAMH MHTEPECHBIN pe3yibTaT B
IUIAaHE HCCIIE0BaHUS B3aUMOAEWUCTBUS snep miuaHeT M CoJHIA: M3yYEHUE €€ pPE30HAaHCHOIO
BpalleHuss oTHocuTenbHO 3emuin U CojHIA TOMOXKET TIOHSATh 3aKOHOMEPHOCTH TaKoro
B3auMoOJIelcTBHs. Pe3oHaHCHOe BpalieHue sjaep AOKHO ObITh y Beex IutaHeT CoiaHeYHOH
CUCTEMBI, KOI/Ia BpallleHue sijipa KaKJOoW IUIaHeThl B3auMOCBsA3aHO ¢ CONHIIEM M OCTaJIbHBIMH
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IJIaHCTaMU, - HC 3ps OHU CBA3aHbI B OAHY CUCTEMY, IMOJIHOC TOHHUMAHUC KOTOpOﬁ BO3MOXHO C
YUYETOM 3TOT'O SABJICHUA.

IInazmennvie winypot npu 2azo8vix pazpaoax

i MnaaseH e whyps!
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EcTecTBeHHO BO3HUKAET BBIBOJI: €CJIH PO 3eMIIM U KOpa HE UMEIOT HEMOCPEICTBEHHOTO
KOHTaKTa, a MEXIYy HHMH €CTh IMPOMEXYTOK CO
CTaOWIBHBIMUA TUIA3MEHHBIMH IIHYpaMH W €CTh
MarHuTHOE TI0JIe, TO 3JIeCh DJIEKTPOMArHUTHOE
B3aUMOJICHCTBHE si/ipa U 00OJIOUKU TOJAOOHO TOMY,
KaK MPOMCXOTUT MEXAY POTOPOM U CTaTOPOM
ACHHXPOHHOTO DJJICKTPOJBHUTATENsI; 33 CUET CHJI
3JIEKTPOMArHUTHOTO B3aUMOJICHCTBUS A0pO 3emiu
00a3ano0 epawiamuc 6 CHLOPOHY,
NPOMUBONOJIONCHYI0O  HANPAB/ICHUIO  8DAULCHUA
0bonouku 3emuou kKopwvl. Hacmoma epawienusn
0001104KU  OMHOCUMENIbHO A0paA He PAGHA
yacmome 8pauieHUs U MAZHUMHO20 NOAA A0pA, a
3aeucum moJIbKO Om UACMOmMbl NOMOKOE U
6eIUYUHBL HAZPY3KU.

Harpy3koii B gaHHOM ciy4ae SBJIS€TCS
pE3yNbTUPYIOIIAsl OT BCEX CHJI, MOAJIEPKUBAIONIMX BpALIEHHE M MPENSATCTBYIOIUX emy: [
AIEKTPOMArHUTHOTO B3aUMOJICHCTBUS KOPHI U sIIpa, JAIOIIMX YHEPTUIO BPAICHUS U TOPMO3SIIIHX
€ro TEYCHUH BETpa M BOJIbI, PUIUBOB, KOPHOJHUCOBBIX CHUJI U T.II.

Hmak, coenanvl cogepuienno Heobblunble 8b1800bI 0 CMPOeHUU 3eMau, u 01 mo2o, Ymoowvl
noomeepoums UlU ONposepeHymv ux, nepegedem 6321a0 c¢ 3Jemau nHa ConHye u nianemsl
cucmemat.

T'naea 4.
Hekomopuie ocobennocmu 3goouuu 3emau.

Bepuemcs k ToMy mepuoay, Korja Ha 3emile MPOM30ILLIO OCThIBAHME pacIuiaBa TOPHBIX
MOPO/JT 36MHOM KOPBI: OCTHIBIIUNA T'PAHUT MO3BOJIMII HEOPraHWUYECKOMY CHHTE3y Ha4aTh MacCOBOE
MIPOM3BOJICTBO HOBOTO MPOAYKTa - 0a3ayibTa, KOTOPHIN 3allelui T'PaHUThl CHHU3Y, CO3/1aB TeM
CaMbIM OCHOBY Ta30HEMpOHHIIaeMoro c3HaABUYA. 1o Mepe manbHeHIero OCThIBaHUS TUIAHETHI U
MOSIBJICHUSI BOJIBI 3apOAMIIACH KU3Hb. [IpogykToM OMoIOorndeckoii )KM3HU SIBHIOCH 00pa3oBaHUE
MOIITHOTO CJIOSI OCAJIOYHBIX MOPOJI, HAIE)KHO 3aKPBIBIIUX TPEIIMHBI B XPYIIKOM TPAHUTE CBEPXY.
Tonpko Tenepb BOZHUKIN MPOOIEMBI C OTBOJIOM T'a3000pa3HBIX MPOJYKTOB SACPHBIX PEAKIUi U3
AKTUBHOMW 30HBI, HAYAJIOCh TUTABHOE MOBBIIICHUE JTABICHUS «KHUIIAIIETO CIIos». /laBineHue Havyaio
pa3ayBaTh 3eMHYIO 000JIOUKY, KaK JETCKUI PEe3HHOBBIN IIApUK, - B TPAHUTHOM MOHOJIHTE JIHA
MEPBUYHOTO OKE€aHa TOSIBUJIMCH Pa3JIOMbI, KOTOPbIE MO MEpPEe pacIIUpeHus Hadaiu oQOpMIITH
KOHTYpPBI OyIyIIUX MaTePUKOB ¥ POPMHUPOBATH THO OYIYIIUX OKEaHOB.

l'urantckoro marepuka IlaHres wWiM WHOTO €IWHOTO MaTepuKa HHUKOTIAa HE ObUIO:
HBIHEITHUE MaTEePUKH CHavaja ObLIU JUIIb JHOM €IMHOTO OKeaHa, U TOJBKO MOTOM, KOT/ia BoJa
yIIa B Pa3jiOMbl KOPbI, @ €IMHBIM OKEaH pa3/eliia Cyllla Ha HECKOJbKO OKEaHOB, U3 BOJ
MOIHSJTUCH TIEPBBIE MATepUKH, HO OHU YK€ He ObUIM eIuHBbIM HenbiM. CHauana cyma uMena
HETIPUTJISIIHBIA BUJ: OCCKpailHsis coyieHas 3a0oJjioueHHas paBHUHA. [lamMsTh O TOM BpeMeHH,
KOT/Ia MaTepUKH elle ObUTM THOM OKEaHa, B MOIIHBIX IUIACTaX Pa3HOOOPa3HBIX OCATOYHBIX
MOPOJI, U MECTOPOXKACHUSIX COJIEH, U MHOTOM JIDYTOM, YTO MBI IPUBBIYHO 30BEM 3€MJICH, IO
KOTOPOU XOJHM.

ITo mMepe pocta 000JOYKH KOPBI MPOU3OILIO €€ OTIAEICHHE OT s/pa WU, €CTECTBEHHO,
JOJKHO OBbLTO OBl HAYaThCS €€ TOPMOXKEHHE, OCTAaHOBKA W OOpaTHas pacKpyTKa pPEaKkTUBHOM
COCTaBISIIONIEH. ITO JODKHO OBLIO OBl MPOUCXOIUTH IIJIaBHO, YTOOBI KOopa 3eMiau He
pa3pylmniach, MOCKOJbKY OHAa MMEET CYIIECTBEH-HbII MOMEHT WHEPLMH BPAIIAIOIIMXCS Macc
chepudeckoil 00OJOYKH: CHECTH JBWKEHHE K HYJIIO U TMpUAaTh BpalieHUI0 o0paTHOE
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HampapjieHue 0e3 IMIMHIPUYECKHX MIAPHUPOB OCEH, MPENATCTBYIOUINX ONPOKHJIBIBAHUIO,
HEBO3MOXKHO. A y 000JI0YKH 3eMJIH KECTKUX IIAPHUPOB MOABECKH OCEH BpaICHUS Y TOJIOCOB
HET: OCH TOJIbKO BOOOpaXKaeMbie, a TOJBEC KOPHI TPaBUTAIIMOHHO-MAarHUTHBIA. O00109YKa KOPHI
IJTAHETHI [IPU OTJIEJICHUU €€ OT SApa U BbI3BAHHOT'O ATHM IEepepacrpeiesieHns BpalalouInX Cu,
HEN30€KHO J0JDKHA HANTU Haubo/iee paBHOBECHOE TOJIOKEHHUE HOBOTO HANPaBJICHUS BpAIICHUS
TOJIBKO... TIEPEBOPOTOM, CJIEIOBATEILHO, HpU Ompblee om A0pa chepuueckan 000104Ka KOpuvl
naaHemyl, COXPAHAAL MOMEHM UHEPUUU BPAUAIOMUXCA MACC U NOO UX Oelicmeuem, 00A3ana
nepesepHymuvca OMHOCUMENbHO NOIIOC08 AOPA U NPOOOJIHCUMb C60€ 8PAULEHUE 8 MY dHce
CHLOPOHY, HO Y)ice RPOMUBONONIONCHYIO 6PAULEHUIO A0PA.

Tax sapo 3emiu o otHoueHUIO K COJIHILY COXPaHUJIO B OCHOBHOM TJIaBHbIE HAIIPABIICHUS
cBoeit MmarauTHOM ocu Cesep - FOr, a BOT 000104Ka OTHOCHTEIBHO IOIIOCOB IEPEBEPHYIACE.

DTOT BBIBOJ MOKHO HATJISTHO MPOJAEMOHCTPUPOBATH MIPOCTEHIIIMM OIBITOM: HapUCYHTE Ha
OKBATOPC MIapHKa OT IMUHI-TIOHI'a WK ACTCKOIO MA4YMKa CTPCIIKY HallpaBJICHUSA BpalllCHUSA LIapa
U OTMEThbTE TOYKaMU M OykBamu mosmoca: Bepx «C» u Hu3 «tO». 3amoMHuTe, KyJa CMOTPHUT
CTpeJIKa B 3TOM IIOJOXEHHUU MOJIOCOB. Bo3bMHTE MIapHK 3a MONIOCa OOJBIIUM H CPEIHUM
najnbliaMu U nepesepHute ero CeBepHbIM noitocoMm BHU3. Kyna teneps cMOTpHUT cTpenka?

Puc.7. Cxema

REPEBODPONIL Sl & gy oS
L P """.,‘ A

OOOROMKY RAPY. ohond
Jemau.

L R R TR

Hanpasnenue BpameHust 000JI0YKH OTHOCHUTEIIFHO CaMOi ce0sl He MEHSITIOCh - CTpeJKa Iie
HapHCcOBaHa, TaM M OCTajach; CJIEIOBaTeIbHO, MOMEHTHl MHEPLUU BpalleHHs OOOJIOUYKH HE
racWJINCh, & OTHOCUTENBHO siJIpa €€ BpallleHue CMEHIJIOCh Ha o0paTHoe. IT0 Haubosiee mpoCcTon
U DHEPreTMYeCKH BBIFOJHBIA CIIOCOO MepeMeHbl BpalleHus chepuueckoil  000I0UKU
OTHOCHUTEIIBHO SIpa.

@akT nepeBopoTa MoJI0COB 000IOUKH MOATBEPKIAIOT Hal/IeHHbIE BIlepBble BO PpaHINK B
1906 romy ropHble MOPOJBI C HAMpaBICHHEM €CTECTBEHHOM OCTATOYHOM HAaMarHMY€HHOCTH,
O0OpaTHBIM HAIPABJIEHUIO COBPEMEHHOTO MAarHUTHOIO MOJA. 37iech He HYXHO 3a0iyXIaThCs,
nperosiaras, 4YTo Takoi nepeBopoT Obl1 MHOrokpaTHO. Het. Obonouxku menaem nontoca ooun
Pas - nepeuwlil U NOC1eOHUIl — MOJIbKO NPU ee Ompuvlée om A0pa.

[Tocne mepeBopora 000JI0YKa Hayaia IJIABHO PA3rOHSATHCS M CKOPOCTh C€ BpAIICHUS
yBEIMYMIACh B COTHM pa3, a MpHU Ce MEPeBOPOTE U pa3roHe JOKHO ObUIO MPOM30HTH Hayallo
OCHOBHBIX TIPOIIECCOB TOPOOOpA30BaHMS HEBYJIKAHWYECKOTO XapakTepa - Kopa B3/bIOMIACH,
00pa30BBIBATIMCH HE OTJENIbHBIE TOPbI, @ BHYTPUMATEPUKOBbIE TOpHBIE XPeOThI, HapuMep, Y pail.
I[lorom mnpm KkaracTpodax IUIAHETHOrO MacimrTaba ropooOpa3oBaHHWE  MPOUCXOIUIIO
HEOJJTHOKpPATHO, HO Hayajio o0pa30BaHUs CKJIAJ0K 3€MHOM KOpbI ObUIO MOJIOKEHO MMEHHO NpH
OTPBIBE U TIEPEBOPOTE OOOTOUKH.

IlepeBopoT 000J0YKM HE MPOXOIUT Ui siapa OeccienHo: SApPOo, MOJOOHO NETCKOU IoIe,
€CITH TI0 HeH Cllerka yJapuTh, HAUMHAET MPEIeCCHI0 KaK POTOP THPOCKONA, B PE3yIbTaTe Yero y
A7pa JIOJDKEH TOSBUTHCS HEOOJBIION HAKIOH K IUIOCKOCTH JKJIMNTHKH, HO HE TaKOH, Kak y
o0onouku. Bunnmo, 06 3TOM CBUIETENHCTBYET aMIUIMTYAA 0,36° u3meHeHns reorpauyecKux
MOJIFOCOB 3eMild, a ee nepuoj 434 cyTok, He COOTBETCTBYIOLIMI oOpamiennio Bokpyr CoiHia, o
TOM, 4TO 3eMJId He Ha cBoeM MecTe B COJTHEYHOM CHCTEME.
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O06071049Ky BOKPYT sIpa BPaIIalOT CHIIBI 3JIEKTPOMArHUTHOTO B3aUMO/ICHCTBHS, CO3IAIOIINE
Yy 36MHOM KOPBI COOCTBEHHOE AJIEKTPHUUECKOE T0JIe, KOTOPOE HEOTHOPOIHO IO HAMPSHKEHHOCTH U
HE COBMAJIaeTe MOJIEM siIpa: KaK MO3auKa, Kopa 3eMJId COCTOUT U3 MAaCCUBOB MOPOJ, Pa3INYHBIX
10 pa3Mepam, COCTaBy M 3JIEKTPOMArHUTHBIM CBOMCTBaM, CJICIOBATEIbHO, MAarHUTHBIE ITOJIOCA
3emMiid HE JOJDKHBI COBMANaTh C TeorpapUuecKHMMH IOJFOCAMH W JIOJDKHBI MEHSATH CBOE
MOJIOXKEHHE TIPU M3MEHEHHSAX O0OJIOYKH IO pa3Mepy W CBOMCTBAM IMOPOJA. DTO O3HAYAET, YTO
napaMeTpamMy BpallleHHs KOPbI TUTAHETHI MOXKHO VIIPABJIATh, HIYHTHUPYS MEXKAY COOOU ee
pa3IMYHbIC 30HBI.

[TockonbKy JIEKTPOMArHUTHOE B3amMoJieiicTBue maHeT ¢ ComHIeM 0ecCropHO, TOJIKHBI
CYIIIECTBOBATh 3aKOHOMEPHOCTH COOTHOIIEHUS TIEPHOJIOB U CKOPOCTH BpAIICHUS SACp IJIAHET U
MEPHOJIOB WX OOpaIleHUs, CKOPOCTH W HANpPaBJICHHUS BpAICHUs, BEIMYUH HAKIOHA OCEH
BpallleHUs TUIAHET K TUIOCKOCTH COOCTBEHHBIX OpOMT, TEHICHIIMU K YBEIUYCHHIO 3TOTO YIiia M
yria HECOBIAJCHUS MAarHUTHOTO U Teorpad)uyecKuX IMOIIOCOB MPHU YIAJICHUH OPOUT IJIAHET OT
CouHna.

[Ipn ananw3e mapaMeTpOB CTPOCHHS W JABWIKCHUS COOCTBEHHOW IUTAHETHI, IUIAHET
ConHe4yHOM CHCTEeMBbl M WX CHOYTHUKOB, COJHIIA W HMX B3aWMOJCHCTBUS BBISIBUTH TaKHE
3aKOHOMEPHOCTH MOKHO.

T'naBa 5.
MexaHuKAa IBHKEHHS IJIAHETHOM CHCTEMBI,
WIN 4TO Ky/a KPYTUTCS U KyJa najaaer

[To oduumanbHOM BepcMHM HAyKH 3eMIIs TPEACTABIICT COOOH TIJIaHeTy ¢ TBEpAOH
000JI0UKOM, O] KOTOPOH >KUIKas MaHTH, a elle IiIy0ke HAXOIUTCS KUAKOE WIH TBEPIOE B
LIEHTPE JKEJIE€30-HUKEJEBOE SAPO. JTa e HayKa YTBEp)KIaeT, uTo Hamia miuaHeta U ConHeuHas
CUCTeMa BO3HUKIIM M3 ra30MbUIEBOr0 00JIaka HECKOJIIBKO MUJLTHAPOB JIeT ToMy Ha3aa. CHavana
MOJT IEHCTBHEM TPaBUTAIIMOHHBIX CHJI 00JaKa MBLIM U Ta30B CTYCTHIINCH B HEKHE 00pa3oBaHUs,
3aTeM OT PHEPIUU pacmaja PagfuoaKTUBHBIX JIEMEHTOB MPOHU3OIIIENT Pa30rpeB ITUX 00pa30BaHUM,
MOSIBIICHHE BemlecTBa, (OPMHUPOBAHME W3 HUX pACIUIABICHHBIX Kamelb, JIETSAIIUX B
mpocTpaHcTBe. MajleHbKUE KaIlljli HO Mepe OCThIBaHUS MPEBPATUIUCH B IJIAHETHI, a camas
OoJpIIast B IEHTPE ATOro ObIBIIETO oOaka - B ComHIle.

Bce Bpoze 061 kpacuBo U nMpaBAono00HO, HO.

Ecin cuctema o0Opa3oBajach M3 Ta30NbUIEBOrO o0Jaka MOJ BO3ACHCTBHEM CHII
rpaBUTallUU, TO, MO JIOTMKE, B LIEHTpe 3TOro obnaka, Tam, rjae ceivyac Haxoaurcs ComHIe,
JOJDKHBI OblTM coOpaThcsi HambOosee Tsokenble aneMeHThl. Hayka yrBepiknaer, uro CosHile
LIEJIMKOM COCTOUT SIKOOBI M3 BOJIOPOJIAa U TeHs, T.€. U3 HauboJjee JIETKUX JIEMEHTOB TaOJIHIIbI
MenneneeBa. ITo 4TO e, rpaBuTaiiuu Haooopot? [Ipuyuem 31eck BOJOPOI U reuii?

[Toxa Ha ConHile He ObUT OTKpPBHIT Teiuid, Hayka ciaraiga o CoJHIIE M MCTOYHUKE €ro
SHEPrUU CaMble HEBEPOSATHbIE THIIOTE3bl W JIETEHJIbl, @ KOrJa y3HaJM O TeIuu U paborax
Pesepdopna, Hayka yBepeHHO 3asBmia, 4To CoOJHIIE €cTh ra3oBbIi IIap M3 BOAOPOJAA U Treius,
KOTOPBIE€ TOPAT THIIOTETUYECKON IMPOTOH-TIPOTOHHOW pEaKIMeN SAEPHOrO0 CHUHTE3a, U YTO 3TO U
€CTb OCHOBHAsl PEAKLUS COJHEYHOM SHEpreTHku. A Tak au 3710? OnsaTh ouepenHas jeresHaa?
Ecnu eme nmosBuTCs Kakas-HUOyIb 3HeproeMkasi peakius, To CoJHIIE MTHOBEHHO H3MEHUTCS
«MTOACTPOUBIINCHY MOA MO3TH yueHbIX? Ecinu ConHIle COCTOUT U3 BOAO- pOJa U TeUs, TO OTKYAA
AJIEMEHThI Bceil Tabnuubl MeHpaeneeBa, KOTOPBIX TaM CTOJIBKO, YTO CHEKTPaJbHBIM aHAIU30M
COJIHEYHOT'O CBETa, Ipouieamero A0 3emiu 150 MIITMOHOB KWJIOMETPOB, X HAJIMYME YBEPEHHO
MTOATBEPAUT JIFO00H MIKOJIBHBIN yIUTEIh GU3UKHA?

Ecnu Bec Tena ConHEYHOH CUCTEMBI 00pa30BaICh OJTHOBPEMEHHO B PaBHBIX YCIOBUSX M3
MBUTH, TO TIOYEeMY JK€ MBUTh coOpanach B IJIAHETHI, a MeXay opoutamu Mapca u FOnurepa sta
IIBUIb OcTanachk kamHsaMu Ilosca acteponno?
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Bec mmanetsr oOpamaroTcst Bokpyr CoJiHIIAa B OJHOM HANpPaBICHUU - €r0 HA3bIBAIOT
npsmbIM. [louTH Bee mlaHeThl BpalllaloTcs BOKPYT COOCTBEHHOM OCH B MPSIMOM HaIpaBlIEHUH, B
TOM 3K€, B KOTOpOM OHHU oOpaiatotcst Bokpyr Coinnua. [louemy e B oTiinume ot apyrux Benepa
BpalllaeTcsi BOKPYT CBOEH ocu B 00paTHOM HaIpaBJIeHUU?

BonbIIMHCTBO CIYyTHUKOB ABMXKYTCSI BOKPYT CBOUX IIJIAHET B CTOPOHY BpAalllEHUs IJIAHETHI
- 3TO «peryjsipHble CIyTHUKUY». OOpaTHOE ABMKEHHE MMEIOT YEThIPEe BHEIIHUX (HAXOASIIUXCS
Ha yJaJleHHBIX opbutax) cmytHuka FOnutepa - Anamnke, Kapme, ITacude u Cunorne, BHEIIHUI
cnytHuk CartypHa ®eba u BHemHmit cirytHuk Henryna Hepeuna. [Touemy 3to mpoucxoaut?

O4eBHIHO, YTO 3HAHMSI O MHOTUX IPHUPOAHBIX OOBEKTAX M SIBICHUAX HE OTPAKAIOT
MOJJIMHHYIO UCTUHY 3THX SBJICHUN M OTPAXKaIOT JIIIb TOUKY 3PEHUSI YUCHBIX, MPEACTABISIONINX
Ty WIM MHYIO 00JacTh HAyKH, a Bepa B HEMOIPEIIMMOCTh O(UIIHATBHBIX TEOPUHA M MACTUTBIX
MHEHUH 3aCTHJIaeT HaM IJ1a3a MPU3PAKOM «TPEX CIIOHOBY.

Korna xe ecTb MCKIIOYEHMSI, TO IOHEBOJIE HANPAIIMBAETCS BBIBOJA, YTO CYILIECTBYIOILAsS
teopuss crpoeHuss CONHEYHOW CHUCTEMBI U €€ TeJl HECOBEeplIeHHa, M00 HE MOXKET BHITHO
00BSICHUTH OueBUAHOE. OO 3TUX UCKIIOUEHHSIX YIIOMHHAIOT BCKOJIB3b, HE IBITAACh OOBIACHUTDH
MPUYMHY, WIA BOOOIIE Moj4ar. A Beob HHYEro 000COOJIEHHOro TaMm, rae (GopMUpPOBAHHUE U
pa3BUTHE CHCTEMbI LIUIO B PAaBHBIX YCJIOBMSIX, ObITh HE AOKHO. He ciaumkoMm au MHOTo
WCKITIOYEHUH 13 TpaBuil Haiell Hayku? Eciu uckirodeHust He MOATBEPKAAI0T 00IIee IPaBUIIO -
M3BECTHOE MPABUJIO HEBEPHO, @ BEPHOE MTPaBUIJIO HAM HEU3BECTHO.

Cneoosamenvho, oomxicna cywiecmeosamov Eounan meopua gpopmuposanun u pazeumusn
Conneunon cucmemut u Eounviii 3akon ogusicenus men nianemHvlx cucmem, 20e 3mu makx
Ha3zvleaemovle «UCKIIOYEHUA» ROOMEEPHCOAIOM NPABGUILO.

Teopun GopMHpYIOT KpaTKHe IMpaBHia, MOSICHAIONNE €€ CyTh. [lombITaeMcsi JIOTHYHO |
OCMBICIIEHHO C(OpPMYIUPOBAaTh HX, BBIICHHB U OLIGHUB CYIIECTBYIOIIUE 3aKOHOMEPHOCTH
pacnpeneneHus U aBukeHUs Tea COJIHEYHOM CHCTEMBI IO JIaHHBIM HU3BECTHBIX MCTOUYHUKOB U
MIPUMEHUB K HUM Hamly runore3y CTpoeHus 3eMiIu KaK IUIAHETHOTO Teja.
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23456mM4,1c armocdepa, MarhuTHoe no;}e v

Mepuon Paamep Tena, Mpumeyanne
opbuTsl, obpalieHus, BpalWEeHUa, AMAMETP, KM.
THIC. KM. CyT. CYT.

384,7 27,3 273 3474 HeT armMochepbl
HET MartMTHOO 07

cnabbie arMocepa ‘
S - —— . M MarH. ose
: THUKU Mapca . .
- Nahe Hazsawue ayc flepnon  Paamep Tena, Mpumesarue
obpaled., auameTp, Km.
CyT.
®oboc 0,319 14x10 acTepony
1,263 8x6 acrepons
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| Cnyminky iOnuTepa

MpumesarHue

O CHIIBHI 10718
1pasuraums, amocpepa

w4 AN
- S =

NeNe Haazaune

1, Mervaa
2. AnpacreH
3. Amansten
4. TeGa

5 Wo

6. Espona

7. FaHumen
8. Kannucro
9. Nena

10. Cumanms
11, Nucuren
12, 3napa
13. AHaHke
14. Kapme
15, Macuge
16. CuHone

% 8 sYaln | Kntan SeNAL i COIE o CHUHIMN

-

Mlepwon  Paamep vesna, Mipumevanne

ofpaweH., AuameT, Km.

CyT.

0,295 {40)

0,298 12x8

0,498 135x85%75

0,875 {100}

1,769 3630 Ectb BynKaHe
3,551 3138

7,155 5262

16,689 4800

238,72 {16)

250,57 (180)

259,22 (40)

259,65 (80) %
631 (30) HeperynspHblii
6592 (44) HeperynapHbii
738 (70} HEPeryNapvLI
758 (40) HeperynspHbIi
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bl RS B

10.
11.
12.
13.
14.
15.

~ Ll

Haspanve

Kopaenus
Odenmn
Buauka
Kpeccuaa
Heanemona
Bxyaverra
Mopuus
Pozanunpa
BenvHpa
Mok
Mupauna
Apuane
Ymbpuans
Turtanus
0ObepoH

CnytHuku HentyHa

NZN2

S e S

HasgaHue

Hasina
Tanacca
Becnuua
lanares
Napucea
Nporei
TpuTon
Hepeuna

Pagwyc
0p6uTLI,
THIC. KM.
49,75
53,76
59,16
61,77
62,66
64,36
66,10
69,93
75,26
£6.01
129,78
191,24
264,97
435,84
582,60

fiepwon  Pasmep tena, fipumeyanue
obpaleH., guaMerp, kM.

cyr.
0,335
0,376
0,435
0,464
0,474
0,493
0,513
0,558
0,624
0,762
1414
2,52
4,144
8,706
13,463

(30)
{30)
(40)
(70)
(60)
{80)
(110)
(60)
(70)
150
470
1060
1070
1580
1520

Paamep rena, Nprumeyanue

(50)

(80)

(180)
(150)
(190)
{400)
2700
(340)

. RUAMETH KM.
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Hepuoa [lepuon Thasap teha

OURALLEHWR BRAeHNH, HUAMETE, Kiv

Hassanue Mepuop  Pa3smep tena, NMpumeyanune
obpaiuen., anamerp, Km.
CyT.

XapoH 6,387 1186

Ipasuao 1: Ha ocnose naweii cunomesvt cmpoenus niaHem MOMNCHO YMEEPIHCOAmb
Ymo ecmov 064 MUNA KOCMUYECKUX MeTl - AKMUGHbBLE U NACCUGHDbIE.

Axkmuenoe kocmuueckoe numo (A) - Te10, UMEIOIIEE aKTUBUPOBAHHBIN 3aMac aKTUBHBIX
37eMEHTOB siapa, T.e. CONHIE U IUIAHETHI, UMEIOIIME T'PABUTAIMOHHOE, MAarHUTHOE U HWHBIC
CWJIOBBIE TOJISI, & TIPHU CYIIECTBEHHBIX pa3Mepax u arMocdepy. MarHuTHoe moiie Teja MpsiMo
MPOTIOPIIMOHAIBHO CTEIIEHU aKTUBHOCTH M MacCe aKTUBHBIX 3JIEMEHTOB sJIpa.

Ilaccusnoe kocmuueckoe meno (II) - Teno, He UMEIOIIee 3amaca aKTUBHBIX SJIEMEHTOB
spa WM UMEBIIEE paHee, HO JIMIIMBIIEECS €ro B PE3YJIbTaTe BBITOPAHMS, T.€. MEPTBBHIC
cnytauku: Jlyna, ®oboc, JleiMoc u T.1., acTEpPOUIbI, KOMETHI, METEOPUTHI U TMpou. [laccuBHbBIE
Tela HE MMEIOT WM MMEIOT HE3HAYUTEIHHO Ca0ble OCTAaTKM MarHUTHOTO M WHBIX CHJIOBBIX
noJiet, arMocdepbl; TPaBUTAIUOHHOE 110JI€ UMEETCSl.

IIpaBuiio 2: Akmuenoe Kocmuueckoe meno mMoxcem UMemsy eCmecnmeeHHble CHYmMHUKU,
Kax akmuenvle (A), maxk u naccuenuvie (Il).

ConHile MMEeT CIyTHUKaMH AaKTHMBHBIC IUTAHETHl M TMACCHUBHBIC TeJa, HANPUMEp IOsIC
acTepouJIoB U MoJ00HOe. B cBOIO ouepens aKTHUBHBIC IIAHETHl UMEIOT KaK aKTUBHbBIE CITyTHUKH,
HMMEIOIINE MarHUTHBIE TIOJIA U aTMOC(EPHI, TaK U MTACCUBHBIC, HE UMEIOIINE HU TOTO, HU APYTOro.

IIpaBuio 3: - Akmuenwvle Kocmuueckue mena MoZym Ovims Yemlpex Mmunoe;

-A1) ¢ HcuodKoit 060104K0ll AKMUBHOIL 30HbL MEEP0020 A0pa — 36e30a (CoIHIIe).

Hama 3Besga - ComnHIle WMeeT >KUAKYI0 O0O0OJOYKY «KHUIIAIIEro CJos», KoTopas
HETIOCPEICTBEHHO MOKPHIBAET SIPO U MEPEMEIIAETCS 110 HEMY B CTOPOHY BPAIICHUS C Pa3THYHON
CKOPOCTBIO, 3aBHCAIIEH OT KOOPAMHAT MIMPOTHI: YeM ONMKe K COIHEYHOMY JKBaTOpy, TeM
CKOpPOCTh BBINIE. 3Be3J]a HKMEET BBICOKHE TeMIlepaTypy aTrMochepbl, MarHUTHOE W
IpaBUTALIMOHHBIE 10JIs1, U3TYyYEHUsS BO BCEX JAMana3zoHax 4yacToT.

-A2) ¢ meepooit Kopoit u HCUOKOU 000/104KOU AKMUGHOU 30HbI MEEPO020 A0pa,
HENnocpeoCcmeeHHO C6A3AHHOU C HUM U 6PAULAIOWENCA 6 CHIOPOHY 6DAWEHUA A0PA - MOI00ble
naanemul, «<HepezZyIAPHbIE» CHYMHUKU

(Benepa, Ananxke, Kapme, [Tacude, Cunone, ®eba, Hepenna).

Benepa Bpamiaercs B 00paTHOM HalpaBJIE€HUU CO CKOPOCThIO 1 0bopoT 3a 243 aHs - 3TO,
MoX0ke, He OOBIYHAS TUIaHETa, a TOKPBITOE HE OTHEIHBIIEWCS TBEpAOH OOOIOUKON SIpO
mnaHeTel. K TakoMy BBIBOJy TPHUBOAHWT W aHAINW3 COCTOSIHUSI TIOBEPXHOCTH BeHEpHI: TOpHBIX
CUCTEM HET, MOBEPXHOCTh OTHOCUTEIBHO pPOBHAs, KaMEHHUCTas, JaBiieHne okono 90 aru.,
TeMmmeparypa OKOJIO 540°C, B atMocdepe TPEUMYIIECTBEHHO YIJIEKHUCIIBIA Ta3, OTCYTCTBYET
MarHiTHOE MoJyie. DTO HeOECHOe TENO MOKPHITO MOJOI0W KOpOH, KOTopas ele TOJIbKO Haudaia
(dbopMupoBaThCs.

[lepuon pe3onancHoro BpaieHus Benepsl - 585 cyTOK, UTO CBUIETENBCTBYET O TOM, YTO
MJIaHETa HaXOJUTCS HE Ha CBOEM MecTe. DTOT MEePUO/] JOJDKEH ObITh paBEH MEPUOy OOpaImieHust

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

Bokpyr CousHua, T.e. 224,7 cyrok. HblHemHss BelMuuMHa NEpUoa PE30HAHCHOTO BPALLEHUS
Benepsl MeieHHO, HO HEYKJIOHHO YyMEHbIIAeTCsl M OyAeT YMEHBIIAThCs [0 YyKa3aHHOH
BEJIMYUHBI.

Kak Oyner nmokazano no3:xe, Benepa nMeer 1Ba Bo3pacTa: cHayajla B KauecTBE MOruoOIen
wianetsl Mkap, chopmupoBaHHOW M 3BOJIIONMOHHpoBaBmIeH BMecTte ¢ CoiHIeM, a 3aTeM B
pe3ynbrate KaTacTpodbl MOTEpsSBIIEH CBOIO O0O0JIOUKY, MPOAYKTHI pa3pylIeHHs KOTOpPOil
obpazoBanu [losic acTepouoB; MpU ATOM SAPO U3MEHHIO OPOUTY M 3aHSIIO MECTO HBIHEIIHEH
Benepsl. Ilo Mepe OCThIBaHUS «KHUIIALLIErO CJIOS» SApa IJIaHETa MOKpPbLIAch TBEPIOH KOPOH,
JKECTKO CBSI3aHHOW C AJPOM M BPAILAOLIECHCS BMECTE C HUM B OJHY CTOpPOHY. Buamumo, Ttakoit
PEXUM XapaKTEpeH JJI BCEX aKTHUBHBIX IUIAHETHBIX TEJI B HAYAJIBHOM M JJIMUTEIBHOM CTaguu
pa3BuTHsl, a y BeHepbl TBepaeHUE KOPBI IPOU30IUIO OBICTPO, TaK KaK Y)Ke ObUT HapaOOoTaH sIpoM
CKUTISAIAN CI0M», TOTTOJTHEHHBIH 00JIOMKaMH KOPBHI.

Benepa He nMeeT MarHUTHOTO TOJIS - CIEACTBUE OTCYTCTBUS T€HEpaTOpa MarHUTHOTO I10JIS
IIpU HE OTAETUBLICHCS TBepAOH 000JI0uKe. DTO XapaKTepHO JUISl MOJOBIX IJIAHET M aKTHUBHBIX
IUTAHETHBIX TEJI MajJoro pa3Mepa U Macchl.

-A3) ¢ meepooit Kopoii u HcuOKuMu 000104KAMU AKMUBHOU 30HbI MEEPO020 A0pa,
OMOENEHHbIMU OM  KOPbl 2a306bIM Cl10eM - KOpa epauwjaemcsa 60Kpy2 A0pa 6
HPOMUBONOJIONHCHYIO eMy CIOPOHY - 3pensie naanemsl (3emus, FOnutep, Catypn, Hentyn),

Kak Obu10 yXe mOoKa3aHO BBIIIE, MO MEpPE pPa3BUTUS IIJJAHETHOI'O Tela MPOUCXOAUT
OTJIEJICHHE TBEPI0H 000JIOUKH - KOPHI IIAHETHI - OT sapa. Kopa miaHeTsl HauMHAeT BpallaThes B
CTOPOHY, HPOTHBOIOJIOXKHYIO HAlpaBICHUIO BpalllEHUs siipa, YTO JIETKO JOKa3bIBaeTcs Mpu
PacCMOTPEHHUH CUJI SJIEKTPOMArHUTHOTO B3aUMOJICUCTBUS Ipa U KOPBL. 3pelible IIaHEThl UMEIOT
atMoc(epy, MarHUTHbIE U TPABUTALMOHHBIE IOJISI, MPOMOPLHMOHAIBHBIE MOIIHOCTH PEaKIMM
pacrnaja 3JIEeMEHTOB aKTUBHOM 30HBI si/Ipa.

-A4) ¢ meepooil Kopoit u HcCUOKOU 0007104KOU MATOAKMUBHOU 30HbL HCUOKO20 A0pA,
umeroueil pecpeccupyiouiuil 2a308vlil NPOMENCYnOoK MexHcoy 0007104Koil A0pa u Kopoi - Kopa
epauiaemcsa 6 NPOMUEONONONCHOM A0PYy cmopoHy - cmapwvle naanemut (Mepkypuii, Mapc,
[TnyTon).

[To Mepe BbIrOpaHMsi akKTUBHOM 30HBI siipa MPOUCXOJIUT CTApEHHE IUIAHETHI: BHITOpPaHHE
TSDKEJIBIX DJIEMEHTOB TBEPAOIO s/ipa, 3aMEUIeHuEe sAapa KUIKUM CIUIaBOM, CHUXKEHUE
MHTEHCUBHOCTH W MOIIHOCTH pPEaKIUil pacraja 3JIEMEHTOB S7pa, PE3KOe CHUKEHHE SIPOM
ra30BbIIEJIEHUs, MOTepss arMocdephl, CHWKEHHE YpPOBHEH MarHUTHOIO M TIPaBUTALIMOHHOTO
TOJIeH, 3aMeJICHHE BPAIllEeH!s BOKPYT COOCTBEHHON OCH.

IIpaBuao 4: Hanpaenenue obpawienusa no opoume ni00viX CHYMHUKOS AKMUBHBIX
Kocmuueckux men muna Al (36e30a) - 6 cmopoHy epauieHusn A0pa 36e30bl.

VY 3Be3apl OTCYTCTBYET «3((EeKT KOPOTKO3aMKHYTOM 000J0YKH», TaK KaK TBEpAOi
o0osiouku HeT. Bokpyr ConHIla B OHY CTOPOHY OOpalatoTCsl U aKTHUBHbBIE MJIAHETHI, U MEPTBBIE
METEOPUTHI, aCTEPOUIBI.

Ipasuio 5: Hanpaenenusa epawienus sa0ep AKmMueHO20 KOCMUYECKO20 mena u e2o
AKMUEHO20 CNYMHUKA OMHOCUMENbHO OPY2 OpYy2a NPOMUEONOJI0HCHDI.

OTO BHMJIHO MpPH PACCMOTPEHHUU CHJI DJIEKTPOMAarHUTHOIO B3aWMOJAEWUCTBUS f1ep -
NoNpoOyHTe COCTaBUTh U3 JIBYX aKTUBHBIX s/Iep AUIOIb, U Bce OyIeT Kak Ha jajgoHu. U sjapa
IU1aHeT, ¥ BeHepa Bpaiatorcs 1o eIMHOMY 3aKOHY.

IpaBuno 6: Ilpu omoenenuu o006010uKU om A0pa NAAHEMbL RPOUCXOOUM
nepepacnpeoenenue GHEWIHUX CU, 6030€lCMEYIOWUX HA CHYMHUKU: AKMUGHAA
cocmasnaouan odopawiaem aKkmueHvle CHymMHUKU 6 CHOPOHY 8PAULEHUA A0PA, A PEeAKMUGHAS
- obOpawiaem naccueHvle CHYMHUKU U epaujaem 000J104Ky 6 NPOMUBONOIO0NHCHYIO AOPY
CHOpPOHY.

Bunumo, 31ech B KapTHHY B3aUMOAEHMCTBHSI BMEIIMBAETCS (DaKTOpP KOPOTKO3aMKHYTOM
000JI0YKH KOpBI TuIaHeThl. OOpalleHue «HeperyspHbIX» CIYTHUKOB MOXHO OOBSACHUTH TOJBKO
TEM, YTO OHH UMEIOT 3HAYUTENIbHbIE MacChl aKTUBHBIX 3JIEMEHTOB $/1pa, IO3TOMY U oOpaiiaroTcs
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B CTOpPOHY, INPOTHUBONOJIOKHYIO BpPALICHUIO OOOJOYKH IUIaHETHl. Bmecrte ¢ Tem oOparute
BHHUMAaHHME Ha TO, YTO BCE «HEPETYJSPHbBIE» CIYTHUKH, HE3aBUCUMO OT MX Pa3MEpPOB, UMEIOT
OYEHb yJIaJIeHHbIE OPOUTHL. DTO MOXKET CBUACTEIILCTBOBATH TOJIBKO 00 OJJHOM: HEJB3S 110 OJHOMY
11a0JIOHY pacCMaTpUBaTh IPABUTALMOHHOE B3aUMOJEHCTBUE AP KOCMUYECKUX TEJ «AKTHBHOE -
[IACCUBHOE» M «AKTUBHOE-aKTUBHOE». Buaumo, mnpu B3auMOAEHCTBUU Napbl «AKTHBHOE-
aKTHUBHOE» ONPEAEISIOIINMU SABISIFOTCA CUIJIBI B3AUMHOI'O OTTAJIKMBAHUS IOJEH aKTUBHBIX S/EP
KOCMHNYCCKHUX TCJI H HCHTpO6C)KHa$I CHJia, YpPaBHOBCIIMBACMBIC CHUJIAMH TI'paBUTALU. OTHM
MO’KHO OOBSICHUTh 3aKOHOMEPHOCTh OOJIBIIOTO YAAJIEHUS OPOUT «HEPETYJISIPHBIX)» CITyTHUKOB.

Kpome toro, m3 sroro cmemyer, uro Ha HeOoibmioM yaaineHuu oT ColHI@ MOTYT
HaXOJUThCSl TOJIBKO HEOOJIbIINE IUIAHETHI, Y KOTOPBIX CPAaBHUTEIBHO HEOOJBIIME MAacchl
AKTUBHBIX AACP W CHUJIBI OTTAJIKMBAHWSA HCHAMHOI'O IMPCBBIIIAKOT CHJIBI TI'PABUTALIMOHHOI'O
nputskeHus, Eciin ke IUIaHeTHoe Telno MMeeT 3HauuTelbHble pazMmepsl - lOmwurep, Cartyph,
HGHTYH, - AKTUBHOT'O BCIICCTBA B HUX MHOT'O U OHH MOT'YT HAXOJAHUTLCA TOJIBKO Ha 3HAYUTCIbHOM
paccrosHun ot CosiHna, TaMm, IZ€ CHJIbl OTTAJKHBAHWUSA YpPaBHOBEIIEHbI TI'PaBUTALIMOHHOMN
coctapisitoniei. X monokeHne ectecTBeHHO: npu oOpa3oBaHuu COTHEYHOW CHCTEMBI, KaK MBI
yKe yOeAUIIUCh - U3 TSKENIbIX aKTUBHBIX 3JIEMEHTOB, CHJIbI OTTAJIKUBAHUS BBITECHSIU OCHOBHYIO
Maccy marepuu aaisiue ot CoaHua.

Hannune xe B cucreMe Takux OOBEKTOB, KaK BHEIIHUI akTUBHBIA criyTHUK HentyHna
Hepenpna, MOXHO paccMaTpuBaTh Kak MPHOOPETEHHBI OOBEKT, 3aXBAYCHHBIN IPaBUTAIIHOHHBIM
MI0JIEM IIJIAHETHI U3 OKPY’KAIOIIEro MPOCTPAHCTBA.

Cucrema [lnyroH-XapoH HHTEpecHa TeM, YTO OHA 00pa3yeT IHUIOJb ABYX CIa00aKTHUBHBIX
TeJ, HaXOIMBIIUXCSA paHee Ha ONM3KUMX opOuTax M OOpa3oBaBIIMX OOIIYI0 Hapy, B KOTOPOH
YCTaHOBUJICSI OallaHC aKTHBHBIX CHJI OTTAJIKMBAaHUS U TpaBUTAlMHU. DTH JABE MaJble IJIaHETHI
UMEIOT MEJJICHHOE BpallleHHe, W 3TO BpallleHue pe3oHaHcHoe - 6,38 cyrok Opburta XapoHa
BOKpyr IlmyToHa odeHs HuM3Kas, Bcero 19,64 Teic. kM. I 3TO mpy HE3HAYHUTENBHBIX pa3Mepax
camux miuaHeT: [lnyTon - 2290 kM, a XapoH - 1186 kM, Ho OHU CTOJKHYTBCSI HE MOTYT: MEILAIOT
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CHJIBI OTTAJIKMBAHUS aKTHBHBIX siaep. Ho »Tu cunbl, BUAMMO, cinalble, Tak KaK 3TO CTapble
IUTAaHEThI, mepuoAbl BpamieHus Oomnpiire. OAHAKO OJHO3HAYHO YTBEPKAAThb O CTAPOCTH ITUX
TUTAHET HECKOJIBKO MPEXKICBPEMEHHO, - CIIMIIKOM Majlo 0 HUX WH(POpPMALIUH.

Bo3moxHO, 4YTO, HampoTHB, 3TO MOJIOJbIE AaKTHUBHBIE SApa, OOJOMKH IUIAHETHOM
KaracTpo(bl, T.e. MIaHeTHbIE Tena Tuna A2, a 60JIbIION MEepUOo/ BpaleHHsI 0OBACHICTCS UMEHHO
€ro0 pE30HAHCHBIM XapaKTepoOM OTHOCHUTEIbHO XapoHa, a He B3auMmozeiictBueM CoiHLE -
[TmyToH. B0o3MOXHO, 4TO OHM MOAOOHBI HEeperyisapHbIM cnyTHHKam HOmutepa, CatypHa miuu
HenTyna u umerot ¢ Humu od1uryro npupoxay. Bozmoskno. HyxHo ropaszno 6o:biie nHbpopmanuu.

Ho B mobom cimyuyae mpu 000 monbiTke XapoHa npuOim3utThest K ILmyToHy cuibl
OTTaJKWBAaHUS AKTUBHBIX SJEP JIOJDKHBI BO3PACTU U BEPHYTh XapoOH Ha MPEXKHIOK OpOUTY -
CHUCTEMa HAaXOJUTCS B PAaBHOBECHOM COCTOSIHMM. Takyl CHUCTEMY MOXHO Ha3BaThb «CHCTEMOMU
JBOMHOM IUIAHETBI» [0 AHAJOTMM C IPUBBIYHBIM «CHUCTEMA JIBOMHOM 3Be3nb». IlmockocTh
OpOUTBI  CHCTEMBI  «JIBOMHON IUIAaHETBD» HE JODKHA HAaXOAMTBCA B  IUIOCKOCTH
reJIMOIEHTPHUYECKONH OpOMUTHI, a B Hjeaje J0JDKHA ObITh MO HOpManu K mnocieaHed. Ho oxno
0eccropHO: He MOXeT XapoH ObITh MACCHBHBIM TeJIOM Kjacca ||, nHaue OH mpOCTO CTOIKHYICS
ob1 ¢ [lnyronoMm. Ypanennyo ot CoiHIla OpOUTY CHUCTEMBI MOKHO OOBSCHUTH TEM, UTO 3THU
O00BEKTHI MOTJIM OBITh WJIM 3aXBAaYCHBI M3 OKPYXKAIOMIETO MPOCTPAHCTBA - mosica Koiimepa wuim
obnaka Oopra - WU K€ MOINU OBITh BBITECHEHBI U3 OKOJIOCOJHEYHOTO MPOCTPAHCTBA B
pe3yibTaTe TIaHETHOW «POKUPOBKUY MIPH TeIIMOCUCTEMHON kaTacTpode. Tak muiam nHave, HO cam
(dakT CylIecTBOBaHUS  «CHUCTEMBbl JIBOMHOW  muaHeThl» [LmyToH-XapoH ompoBepraeT
CYLIECTBYIOILIME MPEACTABIEHUS O IPABUTALIMOHHOM B3aUMOJICHCTBUU IIJIAHET TOJIbKO HA OCHOBE
3aKOHAa BCEMHUPHOTO TATOTEHHS, HE YYUTBHIBAIOLIErO CHJIbl B3aUMOJICUCTBHUS AKTUBHBIX sJIEp
HebecHbIX Tell. [lopazmeicinTe camu 0 mapamerpax opOUTHl XapoHa U BPEMEHHU €ro 0OpalieHus
B CPaBHEHHH C OpOMTAMH U BpeMEeHeM 0OpalieHus OMMKalIIiX CIyTHUKOB OCTaIbHBIX IJIAHET.
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MnaHera, ee pasmep, | CnyTHuK, Paauyc opbutsi Mepuon obpauwieHms,
| KM./NepuoA BPAal., 4aC | €eropasmep, kM |  COYTHWKE, THiC.KM |‘ yac
3emna, | Jlyna 384,7 | 27,3
| 12756/23.56 | 2474 |
™ Mape, 1 doboc 1 938 170,319
| 6794/24,37 | 14x10 | i
| ,gfsv‘moc. 23,46 | 1,263
| Onuvep, | Memwpa, 127,96 0,295
| 142,800/9,55 | 40 w |
| CarypH, | Tepus | 29466 14532
| 120.000/10.4 | 1050 i|
" Vpan, | Kopmenws, | 49,75 ] 0ra39 ]
| 51.800/17,14 | 30 I e
| Henryh. | Hanaa, | 48,0 | 0,296
| 48.600/16,03 50 ‘
([ fnytow, | Xapowu, 19,64 k :l 153,29 (6,387 cyrox) ,
2290/ | 1186 ‘ 1
f 153,12 (6,38 cyrok)

PerynspHble maccHBHBIE CITyTHUKU IUIAHET, YTOOBI yJepKaThbCs Ha CBOMX OpPOUTAaxX U HE
yIacTh Ha «XO3iMHA», BBIHYKIECHbI HOCUTbCA MO OpOUTE C cymacuiequied cKopocThio. Jlaxe
kpoxotHele @oboc u [leiiMoc ob6neTaoT mo CcXOxuM opOutram Mapc, Hambosiee OIM3KUI
[InyToHy mo cBoMM pa3MepaM, 3a ropas3o MeHbliee BpeMs. A XapoH, TOJBKO BIIOJIOBHHY
MEHBIIIUM CBOETO «XO035MHA», HUKY/Ia HE CIEIIUT - eMy XBaTaeT 6,387 cyrok Ha obiser [lnyrona
o cBoeit Huzkoii opoure.

N3ydenue stoil «3aragouHoil nmapouku» [lnyron-XapoH nmomosxer pazoOpaTbCsi C CHIIaMU
I'PaBUTALIMOHHOTO B3aUMOJCHUCTBUS, IOMOXKET HATH KIIF0Y K TIOHUMAHUIO PUPOJIbl IPaBUTALIUH.
Hacymno HeoOXxoanMa SKCIEAWIUS aBTOMATUYECKOH CTaHIMU B ATOT yJAJIEHHBIA paiioH. Jlms
COKpAILlEHUs] BPEMEHHU MCCIICOBAHUI 3Ta CTAaHUMS JOKHA UMETh CYIIECTBEHHYIO CKOPOCTb,
6osee 30 kM./ceK., HAIEKHYIO OPOHIO JJIS 3alllUTHI OT MbUIM MEXKIIJIAHETHOT'O MPOCTPAHCTBA MIPU
BBICOKOW CKOPOCTH IOJIETA, SIACPHYIO DHEPIeTUYECKYIO YCTAaHOBKY, MOIIHYHK HalpaBICHHYIO
AQHTEHHY CBSI3U U COBEPIICHHYIO CHCTEMYy acTpoHaBuranuu. OueBHJHO, YTO MO MYTH B 3TOT
pailoH MOKHO IOJIYYMTbH JOIOJIHUTENbHBIE JaHHBIE O IPYIUX yAaleHHbIX muaHeTax CoJIHeYHON
CHUCTEMBI, a COCTAaBUTh TPACKTOPHUIO IoyieTa BONM3M UX BceX BpsAn JM yaacted. [lostomy sta
CTaHIUS MO CBOEHM CyTH JIOJDKHA OBITh aHAJOTOM, CTapIIUM OpaToM XaOOJIOBCKOrO TelecKoma.
Jloporo 310, HO HE00X0 MO Tl OyIyILIEero, A HaykH, 1uist Yenoseka.

B pezynomame ananuza nnanem Conneunou cucmemvl, ux mecma u noeoeHul: MOHNCHO
npeononodicums, umo maccol Connya u naawem, kpome 3emau, paccCuumanbl HeNPasuIbHO, U UX
npuoemcs.  YMOUHAMb NOCAe ONpeoeleHUss 3aKOHOMEPHOCMU U  YUCIEHHbIX  3HAYEHUll
3a8UCUMOCIU C YUEMOM CUTL OMMATKUBAHUSL AKMUBHBIX NIAHEMHbIX S0ep.

VY 1mecToro mpaBwiia OY€Hb Ba)KHOE CIEACTBHE IO MEPE BBITOPAHMs 3araca aKTUBHBIX
AJIEMEHTOB sipa AaKTUBHOTO CIIyTHMKa IUIAHEThl IPOMCXOJIUT HapylleHue OanaHca Cui,
yIEpXKHUBAIOIIUX €ro Ha opOuTe cnyTHUKa MaHeTel. CHkeHue (akTopa aKkTUBHON
COCTaBJISIOUICH MPUBOAUT K TOPMOXKEHHIO CIYTHUKA, €r0 BO3MOKHOMY MaJCHUIO Ha IJIAaHETYy
(umm ConHue, Korja y Hero OyneT TBepJas 000JI0uKa) MU MOTepe TUIaHETON CIyTHUKA 3a CYET
IPaBUTALlMOHHOTO HMITyJIbCa MpH Tapaje IUIaHeT». ITO CIEACTBHE OOBICHSIET MHOTHE
IUTAHETHBIE KaTaKJIM3Mbl M3MEHEHHE MX OpOHT, «IIeperoJIOCOBKY» O0OJOYEK, pa3pylIeHHE H
rubenb B pe3yibTaTe, IpUOOpETEHUE IMJIAHETON MAaCCUBHBIX CIYTHUKOB, MOSIBJICHUS B CHUCTEME
TaKUX SIBJIEHUH, Kak [losic acTepon10B, METEOPUTHBIX U KOMETHBIX TEJ, SIBISIOIIUXCS IPOAYKTOM
ABOJIIOLIMU TUIaHET. Buaumo, OONBIIMHCTBO MM JlaXKe BCE «PETrYJISPHbIE» CIYTHUKHU IJIAaHET
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ABIISIIOTCS. TPUOOPETEHHBIMH B XOJE SBOJIIOLMU CHCTEMBI, a «HEPETYJSPHBIC» CIIYTHUKH
CYHIECTBOBAJIX C CAMOIO pOXIAEHUS CUCTEMBbl. (CBENECHHBIE BOCIAWHO U HCIHOJHSAEMBIC

OOAHOBPEMCHHO, 3TU IIPOCTBHIC IIpaBUWJia W ABJAIOT 3aKOH ABHKCHHUSA TCII IUIAHETHOM CHCTEMBEI.
HaFHH,I[HO 3TO BUAHO U3 CXCMBbI ABHKCHH .

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

YCNOBHbIE OBO3HAYEHUS:

: Mp = PEAKTUBHLI MOMEHT
| BpalueHms

2. Ma = 8KTUBHbIN MOMEHT
BpatlleHus

3. Mzoc - aKTVBHBIN MOMEHT
obpaienus oTHOCUTENLHO
ConHua

4. Maop; - aKTHBHBII MOMEHT A\
OOpaieHns OTHOCUTENbHO ' Maiis Conue
NAaHeTh '

| 5. Mop = PEAKTUBHBIA MOMEHT
obpaiienus
6. F;- - coctasnsiowas
FPaBUTAUMOHHBIX Cuy)

7. Fa - COcTasnsoLas
AKTUBHbIX CUn OTTANKMBAHUS

8. Fu = UeHTpobexHas cuna

W TS Cive st satinaaiinion
WA N i 1 WEFIETHNWN 1en

Al

» BO3MO
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ICCMOTPIM, FERETPRMCD, TN
uMoaeHcresme Al - A2)

CaaHLe - 3esst - Jiynas

iumozercrsue Al - A3 - I1);

Goanue - fOnumep - Kannucmo»
iumoaencTere Al - Aj - 1),

Cannye - F0Onumef - Andnxes
auMonencTsue Al - A5 -A2):

GCanxige - Mapc»

WpMoaercTsre Al - A4)

ol Laymort - Xapor»
(MMoaencTBre A4 - Ad, Win, BO3MOKHO, A2-A2)

icriaHe. TIpy JACTAIBHEHIIEM PACCMOT]
AVIOKEHHON EJAMHON TCOPUH MOKHO PACHIHPHTD U VIVIVOHTD €€, HO 3T0 VK
IMT 34 pllﬁ-l%\'[! KHHUI'H
\ MbI Ha CBOEM IMYTH K MICTHHE MOAVYILIH HOATBEPAKACHHE HAIMM BBIBOIAM (
POEHHH IVIAHETHI, TAK KK HAIA [HIIOTE3A CTPOCHUS OOBACHAET HEMOHATHDIC
CRMOYCHHS» B ABMKCHMN TC1 CONHEUHOH CHCTEMBI, TEreps MoKeM pPaceMo
1L TAKMC BAKHBIC ATANBI PA3BUTHS 3EMIN, KAK KATACTPO(LL

I'maBa 6.

KatacTpodnl - Hen3z0eskHbIe ITANIBI IBOJTIONHN 3eMJIH

MBI 0OCTaHOBWIIMCH B PACCYXACHUSX O 3eMiie TaMm, TJie MepeBepHyiach ee 000JI04Ka, a YTo
nanpire? O000YKa OTAEIMIACh, KOJIMYECTBO €€ BEIIeCTBa OCTAJIOCH TaKHUM, KaKHM OHO OBLIO
npu otnenenuu. [lo Mepe pocta 000TOUKH KOPBHI 32 CUET YBEIWYCHHS JHA OKEaHOB OHA JOJHKHA
CTaHOBUTHCA TOHBIIC M TOHBIIC, B HOJ'IHOI71 Mepe JOOJIDKHBI HpOSIBJ'ISITBC?I N CCTCCTBCHHEIC
O0COOEHHOCTH TaKOTO Mpolecca: e TOHKO, TaM U pBeTcs. Pacmmpssck, 00010uka HaXOTUTCS B
paBHOBeCHOM COCTOSAHUHN 110 ﬂeﬁCTBHGM BHYTpeHHCFO JaBJICHUA ra30301‘/’1 Cp@}II)I, CUII
IpaBUTAllMd U TPOAOJBHBIX HAMpPSHKEHUU CKaTus o0oiouku. J[eo B TOM, YTO PaBHOBECHOE
COCTOSIHME 000J0YKH MOKET HapyIIaThCs MOJ1 BO3ACHCTBUEM BHEIIHUX M BHYTPEHHUX (aKTOPOB,
U HapylIeHHEe PaBHOBECHOTO COCTOSHUM O0OpAuyMBaeTCs HEMCUUCIUMBIMH OelaMu M BCEro
’KMBOTO Ha 3emie.

K BHemHuM (pakTopam Bo3neHCTBUS Ha 000JI0UYKY OTHOCSTCS JTUHAMHYECKOE BO3/EHCTBUE
OT NAJICHUSI Ha 3€MHYIO KOpPY KPYIHBIX METECOPUTHBIX TE€JI M IPABUTALIMOHHOE BO3JECHCTBHE Ha
riaHeTHble Tenna COMHEYHON CUCTEMBI MPU MOTEPE KPYMHBIMH TUIAHETAMHU CBOUX CIYTHUKOB H3-
3a HACTYMAOIIeH IPaBUTAIIMOHHON pa30aJaHCHPOBKH CHCTEMBI. [ paBUTAIIMOHHOE BO3MYIIICHHE
Hen30eXKHO U TIPU MPEICTOSIIEM OTIeIeHHH 0007109k BeHepsl oT s/pa, ee mepeBopoTe, a TakKe
IPU CXOJE «HEPETYISPHBIX» CIYTHUKOB CO CBOUX OpOUT. CHCTEMHblE T'paBUTAI[MOHHBIE
aHOMAJINH TPH «I1apajie TUIAHEeT» TOKe He0OXOIMMO YUUTHIBATh.

K BHyTpeHHuM @QakTopamM Tpexae BCEro HEOOXOAUMO OTHECTH OTKJIOHEHHUS OT
CTaOUIIBHOTO XapakTepa paboThl peakTopa, BHI3BAHHBIE YIPABISIONIMMU UMITYIbCAMH TJIAaBHOTO
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peaktopa - ConHna ¥ COOCTBEHHBIMH KOJICOAHMSIMU AKTUBHOCTH PEAKTOpPa, BHI3BAHHBIMHU
JUTUTETBHOCTBIO IMKJIOB IIENOYEK SASPHOTO pacnaaa padbodero Tena.

K coxaneHuio B MOCIEIHHUE TOJBI MBI BBIHYXKJIEHBl YUUTHIBATH M MPOTHBOECTECTBECHHBIN
daxkTop, BIMAIOMMNA Ha OOOJIOUKY, - HEpa3yMHYIO TEXHOTCHHYIO [ESTEIbHOCTh YEIOBEKa,
0CcO0EHHO yIapHO-UMITYJILCHOE BO3/ICHCTBHE B3PHIBOB SIEPHOTO OPYIKHS, MOMBITKH BO3ICHCTBHS
Ha TEKTOHMYECKHE MPOLECCH 3eMJIM M BOEHHBIX IIESX. DTOT MPOTHBOECTECTBEHHBINH (aKTOp
paccMOTpUM HUXE B OTACIHHOM TJIaBe.

[TonpoGHO paccMaTpuBaTh BO3JACHCTBHE Ha 00OJIOUKY IMAZCHUS KPYITHOTO METEOpHUTa HaM
HE UMEET CMBICIIA JIeNIaTh - 371eCh U TaK BeC MOHATHO. J[06aBUM TOJBKO YTO MaJieHUe THTaHTCKUX
acTepouIOB Ha 3eMIII0, BOBMOXKHO M OBUIO, HO TOJBKO NPU HE OTAENHUBIIEHCS 000J04YKe, KOTAa
1aHera 6osiee ycroifunBa k ux yaapam. (CymiecTByeT rumoTe3a METEOpUTHOTO MPOUCXOXKICHUS
MekcukaHcKoro mponuBa. - Ilpum. aeém.) JIasl HBIHEIIHETO COCTOSIHHS 3€MIIM TaKue yaaphbl
ryOuUTENbHBI: TAJEHUE JaXe CKPOMHOIO acTepouia TUAMETPOM OKOJIO KWJIOMETpa MOJKET
NPUHECTH K Pa3pyIICHHIO Bceil OO0ONOYKM M THUOENM IUIaHEeThl KaK KOCMHUYECKOro Tena.
Paccmotpum wumnble ¢aktopel. [lon paeiictBuem mo0oro w3 (akTOPOB TI'PAaBUTALMOHHOTO M
BHYTPEHHErO NEWCTBHS WJIM KOMOMHAIMM HMX COBMECTHOTO JEWCTBHS paHee HEOJHOKPATHO
UMEIM MECTO IpOoOOH, pa3pbIBbl 3eMHOH 00OJIOUKM B €€ YS3BUMOM, Haubojee TOHKOM MECTE -
OKEaHWYECKOM JHE. JTO MOATBEPXKIAECTCS U TEM IPOCTHIM (PAKTOM, YTO M3MEpPEHHAss CKOPOCTb
YBEIMUYCHUS paanyca 3emMiH cocTaBiseT 5,1 MeTpa rog - 3TO aHOMAJIbHO BBICOKAasl CKOPOCTb.
3eMiIsl CyLIECTBYET HE OJMH MUJUIMAPJ JIET U, XOTS OTJeIeHue 000JI0UKH MPOU30LLIO HE Cpasy,
ee pa3Mepbl MEHbIIIE TEX, YTO JAIOT pacdeThl (PaKTUIECKON CKOPOCTH PACHIMPEHHsI. ITO O3HAYAET
TOJIBKO OJIHO: PACIIMPEHUE IPOUCXOJUT HE MOCTOSHHO, a MEePUOJUUYEcKH 000J0uKa 3emMiu
JIOCTUTAeT OMNPEAETICHHOr0 IOpOora pAacHIMpEHUs,, NPOUCXOAUT ee NpoOOH, Mociexyomee
CXJIOTIBIBAHME C YMEHBIICHHEM JUaMeTpa, a Jlajiee MpoIecc MOBTOpsieTcss BHOBb. M Tak ObLIO
MHOT'OKPaTHO, C UHTEpBaJIOM 0K0J10 200 ThICSY JIET.

A Ko7 OBIIIH pa3pbIBBI 000JIOYKH, JJOJDKHBI OCTAaThCS U MIPAMBI OT HUX - TIIYOOKHE YIIEbs
Ha JHe okeaHa. OKeaHWYEeCKOe JTHO MCIEIIPEHO MIpaMaMHy MPEXHUX NI00ATbHBIX KaTacTpod: 3T0
rITyOOKOBO/IHBIE OKEAaHHYECKHUE JKel00a, OCHOBHBIC U3 HUX:

HiumeHosakue Haubonbiuas MpOTSHXEHHOCTL, KM Cpeatss
wanoba myGuHa, M WUPWHA, KM

ATNasHTYECKui oxeaH

[IyapTo - Puko 8742 1070 87
PoMaHWw 7856 230 9
WHpuickuin okean
JoHACKWA
(FlBaHCKWIA) 7729 2900 49
| Hawsonovane | Hawbonwuan —— TIPOTRONNOGTY, K Cpennan
- xenoba [yOUHA, M  LUMPMHA, KM
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Tuxun okeaH

Mapuancrwi 11022 1340 59
Towra 10822 860 78
PUNMNNAHCKNA 10265 1330 65
Kepaanex 10047 1270 88
Mazy-BoHrHCK 9810 1030 82
Kypwno-Kamyarckuii 9717 2170 59
ANOHCKUIA 8412 680 59
Yuaunckmui 8180 2690 64
AneyTermin 7855 3570 o4
Pioxio (Hancen) 7790 603 38
MepyaHckui 6601 1340 61
LieHTpanuHo-

aMEPUKaHCKMiA 6639 2530 34
Burass 6150 870 11

Bce aTH jxeno0a UMEIOT CX0KHE MapaMeTpsl MO TITyOWHE, MPOTHKEHHOCTH U mupuHe. Ecin
B UYEM-TO IMPOSBISAETCS 3aKOHOMEPHOCTh WJIM CHUCTEMa, CYIIECTBYeT oOIas Npupoaa Hux
oOpa3oBaHmMs, 00IHE KOPHU SIBJICHUS, a 3TO - MPOBAIBI KOPBI. BOJBIIMHCTBO kem060B B Tuxom
OK€aHe - TpUHaALaTh U3 mectHaguatu. IMeHHo Tuxuil okeaH U SBISIETCS aXWILIECOBOM MATOM

I1JIaHCTHI.

[Ipu nmpoane o0on0uKH ee pparMeHTaM ecTh Kyna rnaiarb
- oz Het - 2900 KuIoMeTpoB pacKkajleHHOM Oe31HbI, IPOUCXOAUT
rmobanbHas karactpoda. M3 Hexap 3emim BBIpbIBacTCs CTOJO
pacKalleHHbIX TIa30B, KOTOpbIM BegeT ceds Mo-pasHOMY: IIpH
CYIIECTBEHHO OOJBIIIOM MPOOOE MPOUCXOIUT PE3KOE MOBBIIICHHE
TeMmmepaTrypbl arMocepsl; Ipu MajgoM HpoOoe MPOUCXOIUT
pacumpeHue ra3oB 1o aguadaTe ¥ CHIKEHHE WX TEMIIEpaTyphl 10
OTHOCHUTEJIBHO OJIN3KUX K a0COIIOTHOMY HYIIIO.

JIroboit  mpoBanm  BbI3BIBaET d(P(EKT  «CXIIOMBIBAHUSA
000JI0OYKU» M KPAaTKOBPEMEHHOE (10 HECKOJIBKUX MECALEB, a TO U
JIeT) MOHM>KEHUE JaBJICHUSI BHYTPU 3€MJIH.

Puc. 11a. @azvl 0bpazosanus okeanuyecko2o xenooa
[TpopriB 060I0UKH

CMbikaHHMe 000JI0YKH ¢ 00pa30BaHUEM *kello0a B OKeaHe
Cxxatre 000JI0YKH ¥ TOPHOH T'PSIIIBI HA MaTEPUKE

- —
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Puc. 116. H3menenue peabeda

JHA OKeaHa
IIpu npodoe 060109KH Kpas

000JIOUKH  CTPEMHUTENBHO  CABHUTAIOTCA,
yMEHbIIasgs  auamerp  oOOJIOYKHM  Ha
BEJIMYMHY IIpoBaja IUIIOC  BEJIMYMHA
CMATHSA Ha OOpa3oBaHHE OKEaHUYECKOTO
kenoba. Ilpm Oompmom mpoboe, Ha
NEPBOM 3Tale KaTacTpogbl, MPOIECCHI
CONPOBOXAAKOTCA  CTPAIIHOM  yJapHOU
BOJIHOM, KOTOpasi CMETAET Ha CBOEM IyTHU
jJeca M IUJIACThl TOPOJBI, JIETSIIHE IO
BO3AYyXY, 3a0MBaeT »JTUM MaTepHAIOM
BNAIUHBL, (QOpMHpYsT B KpaTyaillllie CpPOKU BBICOKOW TeMIepaTypod KaMEHHOYTOJIbHbIE
MECTOPOKIEHUS; TOPUT caM BO3AYX OT OTPOMHOIO KOJIMYECTBA BBIACIUBLICICS SHEPruu, OT
BCEr0, 4YTO MOXET €1l€ TOPETh.

B Bocrounoit Cubupu, ceTb MECTOPOXKICHUE KaueCTBEHHOTO0 KaMeHHOTo Yrisi HeproHrpu.

3nech OJIM3KO OT IMOBEPXHOCTH JeXKaT 9 MOLIHEHWIIMX CJIOEB, 10 HECKOJIBKO METPOB
KaKIblii. MHE U3BECTHO BCErO O JEBSTH CJIOAX, 3 HEKOTOPbIE MCTOYHUKH YTBEPKAAIOT, YTO TaM
ux Oospuie nBaguatu. OHM 00pa30BANIUChH MOCIENIOBATEIBHO 10 XOAY BPEMEHHU B OJAMHAKOBBIX
yenoBusix. Kak onm oOpaszoBeiBanmchk? Mx oOpaszoBaia ymapHas BoiiHa OT mpoOoeB? Psmom, B
Tuxom okeane, Haxonsarcs Kypuno-Kamuarckuii, Aneyrckuii, inoHckuii skeno0a; 4yTh Aamblie
— OuunuHcKkuii 1 MapuaHCKuil...

B CTPAmOCho i

Bronb ATinaHTHYeCKOro nodepexbs Ob6mmas 3aKOHOMEPHOCTB:! BOIM3HU
Adpuxu OKEaHWYEeCKHX KeJ0OOB Ha MAaTEpUKOBOW ILIUTE

Her rimy0OKOBOAHBIX K€l1000B, Ha | PACHOJIOMKEHBI TOPBI U TOPHBIE CUCTEMBI.
6epery HeT ['opHbix cucteM. [IyHKTHpOM A) Kypuno-Kamuarckuii sxxenod — Kypunbckas
YKa3aHbl 3aMKHYTBIE DAa3JIOMBl 3€MHOMU | Ipsza.
KODBL. b) lLlentpanbHO-AMEpUKAaHCKUH kenod —

Kopnunbepsr.
B) Yunuiickuii ;xeno0 — AHJIBL.

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

[Mapuanckuit  xeno6 — DumunmuHCKas
rOpHas CHCTEeMa.

) Aneyrckuii xenod — AJIEyTCKHE OCTpPOBa,
ropbl AJISICKU

Puc. 13. Kapra noaymapuii 3emiin ¢ peibepoM MATEPHUKOB OKEAHWYECKOr0 HA.
Yka3zanbl Bce ri1y0OKOBOIHbIE 5KeJ100bI M 3AMKHYThI€ Pa3J/iOMbl 3¢€MHOM KOPbI.

Ecnu nomnbITaTthCsi BOCCTAaHOBUTH KapTHHY 0OOpa3oBaHMs 3TUX IJIACTOB Kak CIIEICTBHE
karactpop mpu mMpoOosX OOOJOYKH, TO MOXKHO COINOCTABUTH pACIOJIOKEHHE U penbed
npuieratomeid Kk HeproHrpu MECTHOCTM C KOOpAMHATaMu OJIM3IEXAIIUX KeJo0O0B, HX
MPOTSHKEHHOCTHIO M BO3MOXKHOM KapTHHOM aTMOC()EpHBIX SBICHHA, ABMKECHHS BOJIHBI IIPH TAKUX
npobosix  obosouku.  JlookHa ~— MONIyduTbCs — yOequTenbHAas ~— KapTHHA  JBHDKEHUS
BBICOKOTEMIIEPATYPHOM yAapHOM BOJIHBI I'a30B, CMETAIOIIHMX JIEC, CJIIOM 34 CIIOEM, B ITY JIOLIUHY.
Ecnn runoresa o HeproHrpu noaTsepauTces, TO, MOACINUPYS ABHKCHHUE yIapHOU BOJIHBI, MOKHO
BBIUMCIIUTH U HOBBIE, €€ HE OTKPBITbIE MECTOPOXKACHUS yried, mogoOHbIx emy. B Cubupu
OYEHb MHOTO [TOXOXUX 10 penbedy MecT.

Jlo cux mop orpoMmHele npoctpaHcTBa Bocrounoit Cubupu u Ilpumopckoro kpas He
HCCJIEI0OBaHbl BOBCE U MHOT'O MECT, [JI€¢ HUKOTJa HE CTyIajla HOra YEJIOBEKA, HE TOBOPS yXKeE O
reosiorax. Hanpumep, B cepenune 80-x ronoB XX Beka B I€YaTH MOSBUIOCH COOOIIEHHUE O TOM,
yro B Ilpumopckoii Taiire ciydaitHO ObUT OOHapYKEH TMAPOCAMOJIET, €Il B TPUILATHIE TOJbI
BbuleTeBIIMI ¢ CaxajlvHa W MpOINaBIIMI HEU3BECTHO rie. Torna MOMCKUM HUYEro HE Jajliu, U
TOJIBKO TIOYTH 4epe3 MATHAECAT JIET CIy4aliHO HaluIM. Beproner B jecy Npu3eMInThCS HE MOT -
K MECTY KatacTpodsl JIIOIU 1M, Ipopydas cede MmyTh B JAEBCTBEHHOW Taiire, ABOE CYTOK. A
CaMOJIET JIeXKaJl BCEro B 5 KUJIOMETPAx OT IOCENKa, TIE JKWIM PaHblle U XKUBYT cefdac MHOIO
JIFOAEH - IO 3TOM I'yCTOM Talure OHU HE XOJIWJIH. ..

MHorue MecTopoXIeHUsI HALUIM IO BBIXOAAM KaMEHHBIX YIJIEH B pa3joMax IIacToB. A
eclii 3THX pas3ioMoB HeT? HaBepHoe, ecTh CMbICH €O3JaThb TaKyl0 METOJMKY, pacCUUTaTh
npearnosiaraeMple Mecra cOpoca HPOAYKTOB pa3pylleHHs YIapHOW BOJHBI U MPOBECTH TaM
KOHTpOJbHbIE OypeHus. A mnouemy Obl M Her? HoBasg Meronuka MOMCKAa MECTOPOKICHHM
KaMEHHOTO0 yriia? Bo3MOXHO...

3emHass 000JI0YKa MPUXOJUT B JABWKEHHME, BO3HHKAIOT pa3JioOMbl M IPOBAJIBL,
KWJIOMETPOBBIE IIIACTHI TOPHBIX M OCAJOYHBIX IOPOJ PBET HA 4YacTH, CTaBUT BEPTHUKAJIBHO,
MEepeMEIINBaeT B HEBOOOpPa3MMOM Xaoce, BO3HMKAIOT HOBbIE TOpPbl M pyLIaTcs CTapeble,
aKTUBHU3UPYETCS BYJIKaHUYECKAsl JEATEIBHOCTD.

ITo Bceit akBaropuum Tuxoro okeaHa pa3OpOCaHbl THICSUYM OCTPOBOB BYJIKaHHYECKOTO
IIPOUCXOXKACHUS, YaCTO KOPALIOBBIE OCTPOBA SIBIIAFOTCS HAJCTPOMKOW IPEBHUX BYJIKaHOB. IIpu
KaX/J0M TpoBajie 00O0JOYKa Jomajgach, OT BO3HHUKAIOIIMX IMpPU HTOM  HampsHKEHUH
00pa30BBIBATIUCH TPEUIMHBI, O KOTOPBIM JKUIAKUN 0a3anbT yCTpeMisuics BBEpX, 00pasys
BYJIKaHbl U CO3/1aBasl BYJIKAHMUYECKHE NHKH, HA KpaTepax KOTOPBIX IOCIE OCTBHIBAHUS KOPAJLIbI
CTPOWJIM OCTpPOBa IO CcBOeMy pasymeHuto. Ilouemy 3aech Tak MHOTIO BYJIKaHUYECKUX
(KOpaJJIOBBIX) OCTPOBOB, @ B OCTAJIbHBIX OKE€AHAX MX B TAKOM KOJIMYECTBE HET?

B ocranbHBIX OKEaHax OCTPOBOB CTOJIBKO OBITH HE MOYKET, IOTOMY YTO TaM HET TaKOro
KoluyecTBa keno0oB. Hanmpumep, ATnaHTHYeCKH OKeaH MOJIOAOH, 0O0pa3oBajicsi HEaBHO 3a
cuer «pazberaHus» AMepukaHcKoW M AQpPUKAHCKOM MaTepUKOBBIX IUIUT: MHOTOYHMCIECHHBIX
OCTPOBOB B ATJIAHTHUKE HET.

Ho Ipu KaTakKJInu3Max 3€MHOM KOpbI CUIC 06pa3y10Tc;1 U TOPHIL. B HAayYKC YXKC

chopMHUPOBAJIOCH MHEHHE O TOM, YTO TOPHI PACTyT MEIJIEHHO, KOTJa OJlHa MaTepuKOBas IJIUTa
MOCTENIEHHO HAION3aeT Ha JApYryl, Kak, Hanpumep, ['mmanau. IlpuBonmsarcs naxe wuugpbi
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CaHTUMETPOB I'OJIOBOTO pOCTa BbIcOUYaiIen ropsl J>komoryHrmel. B otHomenuu ['mmanaes 3to,
BHJMMO, ITPABWJIBHO: TAM MaTEPUKOBBIE TUIUTHI CXOIATCS.

A xak OBITh C TEMU MAaTEPUKOBBIMH IIJIUTaMH, KOTOpbIe pacxoasrcsa? Kak ObITh ¢ AHmamu -
IIPOTHB HUX HE MAaTE€pPUKOBAas IUINTA, a OKEAHWYECKOe JHO, paccedyeHa Yunutickum xenodom? B
Atnantuke okono HOxHoamepukaHckoro u AQPUKAHCKOrOo TMOOEpeKUil TITyOOKOBOIHBIX
&KeJo000B HEeT, KaK HET M rop BJOJb uex ke OeperoB. A psjoMm c xenodbamu Ilyspro-Puxo u
Pomanm - mpuOpexkHble TOpHBIE CHCTEMBI, MOJ0OHO OKeaHCKoMYy MoOepexbio CeBepHOH U
OxHolt Amepuku, rae crosaT AHIbBl — Ipsiia MOJOIBIX TOp, TOYHO HOBTOPSIOLIAs M3THObI
I7TyOOKOBO/IHBIX JK€I1000B 110 MAaTEPUKOBOH IIJTUTHI.

ITonoOHast 3aKOHOMEPHOCTb MPOCIEKUBAECTCA IPAKTHUECKHM IIOBCEMECTHO: €CJIM Ha
OKEaHWYEeCKOM JHEe BOIM3M OeperoB HET TIIyOOKOBOJIHOTO ejoba - Ha Oepery HeT TOpHOH
cucteMbl. A eciu kenod ecTb, TO 4YeM OH JUIMHHee M TIiy0)ke, NPOTSDKEHHEH M BbllIe
COOTBETCTBYIOIIAsi ropHas cucrema. CylliecTByeT O4Ye€BHIHAs 3aKOHOMEPHOCTb, KOTJAa OKO.IO0
MenKux 1, BUIUMO, CTapbIX JKEI000B ropbl pa3pylIeHHbIE, TPEBHUE U HU3KUE, a OKOJIO TITyOOKUX
Y MOJIOZBIX KEJ0O0O0B - TOPBI BEICOKME U MOJIOJIBIC.

Bunumo, 311 ropsl 00pa3oBaiuch OyKBalIbHO B CUMTaHHbIE MUHYTBI, KOIJa OT CTPAIIHOTO
ynapa Kpas O Kpail CTEHOK CMBIKAIOLIerocs jkenoda mpu mpoboe O000IOYKH 3eMHOH KOpPBI
JIONIHYJIa MaTepUKOBas IJIMTA M, NOCKOJIbKY YAApHBIA MMITYJbC 1IN CHU3Y MO 0azaibTy, JOM
CKaJbHBIX IOPOJ BBIIBBIPHYJIO HaBepX. Ceiluac OHM pacTyT MEUIEHHO, TOJBKO 3a CYET
JIaBJICHUs] OT YBEJIMYEHUS OKEaHHYECKOro JHA MpH IUIABHOM «pa3AyBaHUM» O00O0JOYKU 3E€MHOMN
KOpbl. YTO k€ TBOPUTCS Ha MOBEPXHOCTH IUIAHETHl MPH TAKUX YYJOBMILHBIX KaTaKJIM3MaXx,
00pa3oBaBIIKMX ITH KeJI00a ¥ rOpbI?

[Ipn 5TOM BO3HMKAIOT FMT'AHTCKHUE I[yHAaMHU, YMEHbIIEHHE 00beMa OKEaHa BBINJIECKUBAET
BOJly Ha MaTepUKH, COTHU KyOWYECKMX KHJIOMETPOB MOPCKOM BOJbI NMPEBpAIAIOTCA B Hap, OH
ynetaer B He00 M 00pa3yloTCsi MOILIHBIE 00aKa, Ha MaTEPUKaX UCIAPSIOTCS PEKH W JICAHUKH,
MIOHMXAeTcsl ypoBeHb MupoBoro okeana, obsiaka 3akpeiBatoT ConHue. CHauana oOnaka mapa
pacnpoCTpaHsIOTCS [0 HANpPABICHUIO BpaLIEHUs 3€MJIM, a 3aTeéM 3aKpblBalOT €€ BCIO.
TemnepaTypa HauMHAeT CHWXKATbCA IO AHAJIOTMM C MPOLIECCAMU  <GIIEPHOM  3UMBID»
AnekcannpoBa, - Ha CeBepe CTpeMHUTENBHO (POPMUPYIOTCS JeAHUKH, HA FOre MHOTrO THEH JheT
IIPOJIMBHOM JOXK/Jb - HACTyNaeT IOTOI, a pe3Koe CHUKEHHE YPOBHS OKeaHa pa3dajaHcupyeT
MOPCKHE T€UEHHUsI, OTBOAIINE N30BITOK TEIJIa TPOIIMYECKOM 30HbI B MOJISPHbIE 00JIaCTH.

B pesynbTare B MOpSAX CTpEeMHUTENbHO (OPMHUPYETCSI MOIIHBIM CIOW MPHJIOHHBIX
OTJIO)KEHUH, a pe3KOe ONPECHEHUE BEPXHUX CJIOEM MOPCKOW IMOJBI MpPU HU3KOW TeMmeparype
BO3/yXa CIIOCOOCTBYET OBICTPOMY (POPMHUPOBAHUIO JIEOBOTO IIOKPOBA M, Kak CIIEACTBHUE,
YMEHBIIECHNIO aKKyMYJIHUPYEMOWH MOBEPXHOCTHIO MOJISIPHBIX PAallOHOB COJHEYHOM ODHEpruu 3a
CUET BBICOKOT'0 allb0e/10 3aCHEKEHHON CYIIN U MOKPBITOTO JIbJJIOM OKeaHa:

- OTPOMHOE KOJHMYECTBO OCAJKOB, MPU CHMKAIOLIEHCS OCOOEHHO 3aMETHO B MOJSPHBIX
30HaxX TeMIepaType, BBI3bIBAET OBICTPBIM POCT JIEAHUKOB, HACTYNAaeT JIGAHUKOBBIM MEepHOJ] U
MOJIIpHAs CyIIa HAJ[0JT0 OCTAETCs MOJ] HUMH;

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

20

=
OKeaHaMmM

-120 &
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Puc. 15. YepenoBanue nepuoaoB oJieAeHEHHI U MeKJIeIHUKOBBIN 32 NOcJIeHue
2 MUJIJIMOHA JIEeT.

HO Mepe pOCTa JICAHUKOBBIX HOJ'ISIpHBIX IIUTOM HAYUHACTCSA OHyCKaHI/Ie 3eMHOﬁ KOpBI I10Q
JIEJHUKAMU: CPABHHUTE “BCIUIBIBAIOLIYIO” 10 CHX IOP MOCIJE MOCIEIHEro ojieieHeHus bantuky u
“TOHYITYIO” TI0J10 JibJOM | peHnanuio;

Tpornuyeckuii mosc cTpagaeT OT M3OBITOYHOTO TEIJa - OHO HE OTBOAUTCA W TOJSPHBIC
30HBI U3-3a oOOMeneHusi okeaHa. CleICTBHEM SBISIETCS YCWICHHE YyparaHHBIX BETpPOB,
[UKIIOHHMYECKOH IeATeThbHOCTH aTMOoCc(hepsl B IPUOPEKHBIX pailoHaX U 00pa30BaHUE YCTONYHUBBIX
- TPONMHMYECKUX AHTHUIIUKIOHOB, MOJOOHBIX HAIIEMy CaxapCKOMY, OMYCTHIHMBAHWE OOIIMPHBIX
BHYTPUMATEPUKOBBIX PAaHOHOB IUIAHETHI;

- PE3KO CHUKAETCS IJIOMIAlb TPUTOAHBIX TSl )KU3HH 3€MeJIb U OHU OOJIBIIIE PACTIOIOKEHBI
BJIOJIb TPAHUI] JISTHUKOB U 110 TTOOEPEXKBIO.

Takumu MOKHBI OBUTM OBITH KIMMATHYECKHE YCIOBHS Ha TUTAHETe 3eMJlsl B Hadaje
JeTHUKOBBIX mepuooB. [locie karacTpodbl OONBIIOrO MpoBaia paccKaku 00 3TOM MIPOCTO
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HEKOMY, TOCKOJIbKY Ha IUIaHeTe (PaKTHUECKH OCTAIOTCS TOJIBKO OKEaHHYeCKue (HOpMBI KHU3HH.
MenyieHHO, O4€Hb MEAJIEHHO UJET IIOTOM €€ BO3POXKICHUE Ha CYIIIE...

Bospoxknaercs Ku3Hb, HO YK€ He TeX (OpM, 4TO OBUIM 10 KaTacTpO(bl — MPOUCXOJUT HX
CTpeMMTENIbHAs MyTalUs IOJ JEHCTBUEM IOBBILIEHHOTO PaJdalMOHHOIO ()OHA, BBI3BAHHOIO
HAIMYMEM B atMocepe M BOJE 3HAYUTEIBHOTO KOJIUYECTBA JACUTEpHUs, MMEIOLIETO IepHO]
nojrypacrnazaa Bcero 142 3eMHbIX rofa. DBOJIOLMS MYTUPYIOIIUX (OPM MPOXOAMUT B YCIOBUAX
KECTKOTO 0TOOpa YCHIIEHHOTO KYTKUM KIIMMATOM.

Yapine3 JlapBuH npaBUIbHO OLIEHMI 3aKOHOMEPHOCTH, CO3/1aB yueHHe 00 3BOJIIOLIMHU, HO OH
HE MOI 3HaTb O MYTareéHHOM BO3JECHCTBUM HOHU3HUPYIOIIErO H3JIy4YEHUs JEHUTepUs U He
paccMaTpuBal BIUSHUE KaTacTpod Ha 3BOJIIOLUIO 3e€MHOW OHOchepbl. DBOMIONMS KUBOIO Ha
3emsie MPOUCXOAUT HE IUIaBHO, Kak y JlapBuHa, a CKaukooOpa3HO WM MHIO00pPA3HO, €CIn
XOTUTE, U Ta HBOJIOLMIO BEIMKO BIMSHHE KaTacTpod, MU HE TOJIbKO MX... BorT mnouemy
MAJICOHTOJIOTH /IO CHX TIOP HE MOTYT HAHTH MEPEXOIHBIX (POPM KHUBBIX OPTraHU3MOB, J1aBasi MUIILY
11 OECKOHEUHBIX TUCKyccuil 00 sBotonnu. [lepexoaHble, UM MyTareHHble (POPMBI, €CIIU OHU U
ObUIM, MOTJIM 3aHUMAaTh JUIIb KPAaTYaWIIMi MHUT B UCTOPUU 3€MIIM MU, KPOME 3TOT0, >KUBBIC
(hopMBI - MyTaHTHI, SBJISSICH 0a30i1 111 oTOOpa Hauboyiee yAauHBIX BApPUAHTOB YKUBOTO, OBLIH
HEMHOT'OUNCJIEHHBI, YCTyIas MUp 0oJiee yCTOMUMBBIM CO3/IaHUSM,

Tonpko 1O HMCTEUEHUHM MIECIATKOB ThICAY JIET IPHUPOJAA IIOCTEIIEHHO BOCCTAHABIMBAECT
HapylLIEHHOE PABHOBECHE - MEJIEHHO, OY€Hb MEJUIEHHO TaloT jJeIHukU. [lo mepe ux TasHUS
IIPOLIECC YCKOPSIETCS 3@ CUET MOBBILICHUS YPOBHS OKEaHAa U BOCCTAHOBIIEHUS MEPUIUOHAIBHBIX
OKEaHMYECKUX TEYECHUM, MOBBIIAIOLINX TEMIIEPATypy OKEAHUYECKOW BOJIBI U BO3yXa MOJISIPHBIX
30H. BO3MOXHOCTb BOCCTaHOBJICHHMsI TEYEHHUH IPOBOLMPYETCA CaMUMH JICAHMKaMH 3a CYET
OIlYCKaHUs CYIIH 0] HUIMH Ha COTHU METPOB.

Ho kak TOJIBKO JIEAHWKHU pacTasiiy, Cyllla BHOBb HAUMHAET MEJUIEHHO ITOJAHUMATHCA - ITUM
U BOCCTAHABJIMBAETCS UCXOIHBIA OanaHc. Kpome 3TOro, CHM)KEHHE 3aCHEKEHHBIX IUIOIIaieH H,
ClIeZIOBaTeNIbHO, CHUKEHHE allb0e]0 TTOBEPXHOCTH IMOJIAPHOM CYILIU U MOPSI PE3KO YBEJINYMBAIOT
MOTJIOLIEHUE IOBEPXHOCTHIO COJHEYHOM SHEpPruu, OCOOCHHO B IMOJIAPHBIM JEHb, YTO
HEMaJIOBAYKHO KaK JIOMOJHUTEIbHbBIN HCTOYHMK TeIUIa (ha30BOro Mepexoa «JIe-BoIay.

[Tputok ¢ CeBepa OrpOMHBIX KOJIMYECTB TaJIOW, IPECHON BOJBI (DOPMHUPYET 3aHOBO pyciia
pek, ubo penbed MOBEPXHOCTH U3MEHUIICS 32 CUET MOPEHHBIX OTJIOKEHUH. Peku HecyT KH3Hb B
riyOb MaTepUKOB, OXKMBIISAS MYCTBIHW M CHIKas JaBJCHHE BO3JYLIHBIX MacC HaJ HUMHU.
[IponcxonuT BOCCTAaHOBJIEHHE HOPMAJIbHOTO OOMEHa BJIAaroil MOPCKOH M MaTE€pUKOBOW 30H -
BbIpaBHMBAaHME KJIMMaTa pallOHOB 3eMJIM B IIMPOTHOM HAIpPaBJICHUH.

BoisiBneHHass QuHaMHMKa M3MEHEHMs KiuMmaTa 3€MJIM M M3MEHEHHs YpOBHA MMpOBOro
OKeaHa NIpsSIMO CBsI3aHa C IOCJIEACTBUSAMHU KaTacTpod mpu mpoOosix 0O0OJOUKH 3€MHOM KOpBHI.
MoHO ele NpUBOAUTH MAaccy NPUMEPOB, HO ITO YK€ TEPAET CMBICI, MOCKOJIbKY IJIaBHAs
3aKOHOMEPHOCTh BBISIBJICHA: JAETAJIbHBIA aHAIU3 MPOILIOro 3eMIM HE0OXOIUMO IPOBOAMTH C
YYETOM MPOUCXOUBIIUX TTIO0ATBHBIX KaTacTpod.

[lonnMaHne 5TOW OYEBUAHOW CBA3M HEBOJBHO HABOAWT HA MBICIb O TOM, KOTrJa e
OXHUJIaTh CJEIyIoLel KaTtacTpodbl, CKOJBKO BpPEMEHH OTMEPEHO JIIOJSAM TI'eOJOrMYECKUMHU
yacamu 3emun? llpemyioxkeHHas runore3a CTPOCHUs 3€MIIM M BIMSIHUS TI100aJIbHBIX KaTacTpod
Ha MJIaHETy U ee KIMMAT Y)Ke He OCTaBJIsieT BPEMEHU Ha Oyaroayiine: HeoOXoJUMO TLIATeIbHO
MIPOBEPUTH CJIEJaHHble BbIBOABL. llMBHMIM3alus TepseT Maccy 4YelOBEYECKHX JKHU3HEH IpHu
KPYNHBIX KaTakJIM3Max, KOTOPHIE MBI JI0 CHUX IIOp HE MOXEM Ipeayrajaarb. Tak, HampuMep,
TOJIbKO TIpH 3emiieTpsicennu B Kurae B 1927 rogy noru6io 6onee 200 ThIC. YeloBeEK.

Ham HemoHsTHa cama mpupoAa 3THX SIBJICHUH, OCOOEHHO MpPOIECCHl dHEProoOMeHa Hu
B3aMMOCBSI3U SIBJICHUH, NPOTEKAIOUIMX B 3EMHON Kope M arMocdepe. A OHU CBS3aHBI
Hepas3pbIiBHO. Ho Halla rumotesa moka He MOXET CTaTh TEOPUEH, TaK KaK HE XBaTAaeT INIABHOTO -
3HaHUU O MaTepHaIbHON OCHOBE, 00 3JIEMEHTaX, SIBISIOMIUXCS TOIUIMBOM B 3€MHOM PEaKTOpE.
CHOBa M CHOBa IPUXOAWUTCA BO3BPALLATBCS K OCHOBAM METOJMKHM HAY4YHOIO IIOMCKa U
HeoOxouMocCTH uccienoBanus [lepuonnyeckoro 3aKoHa.
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I'nmaBa 7.
PasmblnuieHHs1 0 MeTOAAaX HAYYHOTO MIOMCKA.
HeoxxuaanHoe oTKpbITHE

Sl Xo4y MOSICHUTH OOCTaHOBKY, B KOTOpPOM NpPHUILIOCH HCKAThb HEOOBIYHBIE MyTU
MIOATBEPIK/ICHUSI WM OIPOBEPKEHUSI COOCTBEHHBIX BBIBOJOB O CTpoeHUH 3emiid. OT 0CO3HaHUS
TOTrO, YTO JKHUBEIIb HAa XPYIKOW oOosiouke, a moa Her 2900 KWIOMETpOoB aaa pacKaJIeHHOU
MyCTOTHI, CTAHOBWJIOCH CTPALIHO M JKYyTKO. PyXHymu Ka3aBmimecs HE3bIOJIEMBIMH Hay4HbIC
WUCTUHBI 3E€MHOM TBEpIW, CTala IOHATHOM peanbHas omnacHocTh JereHn o Ilotome wu
Amnokanurcuce... CTajlo MpOCTO CTPalTHO 3a CyAbOYy CBOMIX JETe W JKU3Hb JIOJeH 3emi,
OecreyHo MPOXKUTAIIIUX BpeMs M HE JTyMAIOIIUX O CypOBOM PEabHOCTU 3TOrO0 MHUpA; CTajo
CTBIHO 32 HAyKy, YIOPHO M 0€37]0Ka3aTelbHO TBEPASAILIYI0 O JKEIE3HOM siApe 3eMild U ee
CIUIOIIHOM CTpyKType. Mnu npocto ydeHble YMBIIUIEHHO OTMaXHBAKOTCS OT (PAKTOB, CTaBALINX
M0JT COMHEHHE HMX COOCTBEHHbIC BHIBOJbI? Heykenu HaydHoe TIIECIaBUE M 3TOM3M, OOS3HB
MPU3HAHUS WX YTBEPXKIEHUN W TUINOTE3 OLIMOOYHBIMH, a BMECT€ C HUM U yrpo3a HOTepH
KOPMYUIKH JJIsl MHBIX JesiTeliel Hayku Bblle UCTHUHBI? Ho KTO cka3an, 4To 3HaAHUS HE MOTYT
UMeTh OMMOOK U 3a0mykaeHuit? JXuTh B UecTH W ciaBe Jierde, 4yem I03HAaBaTh HEBEIOMOE.
Jlanexo He KaKIbIi peluTes cKa3aTh: “A Bce-Taku oHa BepTUTCs!” {7 MeHs MOHSATHO BCE, HO
BBIBOJIBI OCTAHYTCSI THIIOTE30H W HE CTaHYT TEOpHeH, Moka He OyneT WX MOATBEPXKACHUA, a
TUIOTE3a MOKET AAaTh HAIIPABJIEHUE UX HAYYHOTO ITOMCKA, YTO CAMO 10 ceOe HEMaIOBaXKHO.

HeoOxomuMo mnomydyuTh MOATBEPKACHUE WU OMPOBEP)KEHUE CIACNAHHBIX BBIBOJAOB O
crpoennu 3emun u ComHeunoii cuctembl. Kakas nndopmanmst st sToro HyxHa? B mepByro
ouepens HHPOPMAIIUS O COCTaBE M CTPOSHUH 3eMIIH, €€ siipa U DJIEMEHTOB, €r0 COCTABISAIOIINX.
Camas rinyOokass ckBaxxmHa Ha KoibckoMm mosryocTpoBe nana uHpopmanuto B Buue 11
KHJIOMETPOB KEPHOB KPUCTAITMYECKOrO INHUTA, T.€. TOJBKO O HHYTOKHOM YacTHU KOpHI, a 00
OoCTaJIbHBIX 6367 KUJIOMETpax BEIIeCTBA IO IEHTpa 3eMJIM JaKe U MEUTaTh Helb3s: OypeHHeM
3TO clenaTth HeBO3MOXHO. KocBeHHBIE METO/ABI CEHCMOJIOrOB HE JAIOT MPSMOI pe3yibTara B
BU/JIE BEIIECTBA, KOTOPOE MOXHO MOTPOrath U M3yduTh. COBpEMEHHBIE CIIOCOOBI UCCIIEOBAHUS
CTpoeHHsI 3eMJId HE MOTYT JaTh OTBETOB Ha NOCTaBJeHHBbIE BOmpochl. [lomydaercs, 4To Ham
HyxHo HaiiTu Ha BONPOCHI TaKUE OTBETHI, KOTOPbIE U3BECTHBIMU CIIOCOOAMHU HAYYHOI'O O3HAHUS
MIOJIyYUTh HEBO3MOXHO, CJIEIOBATEIIbHO, HYXHO CHadajJa OIpPENEIUTb METOJUKY IIOMCKa,
OCTaBMB cebe 3a7auy: ~A KaKuM clocoOOM MOJTyYUTh 3HaHue?"

OneHuBas JpeBHHME JIET€HIBbl M NPEAOCTEPEIKEHUS O KaTakiIM3MaX C TOYKU 3PEHUs
CO3/IaHHOM THIOTE3bl, HAUMHAEIIb MOHWMAaTh MPOCTYI0 MCTHUHY: 3TO HE Opeln M HE CKa3KW, a
ceppe3Has MHQOpPMALUs O peajbHBIX COOBITHUAX, TMpOLIENIIas MPOBEPKY BPEMEHEM.
CnenoBarenbHO, K HUM HY)KHO OTHOCUTBCSI KaK HE CKa3zKaM, a Kak K UCTOYHHKY MH(OpMaIHH,
3aKJIIoYaIemMy B cebe 3epHa OOBEKTHBHBIX INMpeayNpekAeHUN denoBedecTBY. Bmecre ¢ Tem
MOSIBUJIACH MPOCTasi MBICIB: APEBHUE JIOAM HE UMENN Pa3BUTOM CHCTEMBbl HayUHBIX 3HAHWUN, HO
UM OBUIO XOPOIIO M3BECTHO TO, YTO CETrOJHS HEAOCTYHMHO COBpeMeHHOH Hayke. OTKyaa OHH
MOTJIM TaKO€ 3HaTh?

VY HUX MOIJIM OBbITh pPa3Hble MyTU: WM JIETEHAbI JOHECHIHU /10 HAaC TO, YTO BUIEITH IPEBHUE
JIIOJU CaMU, WM OHM IOJIydaiau MH(OPMALKIO OT 00Jiee pa3BUTHIX Pa3yMHBIX CYLECTB, YEM MBI
ceifyac, WM HMCIIOJIb30BAIM HEU3BECTHBIC HAM KaHaJbl MOJyYeHHUS MH(OpMAIMH: OT PasyMHBIX
TOXeE, Moyy4aercs... Mnu oHu Bce 3TU crmocoObl HCTONb30Balid cpa3zy BMecTe? Bo3MoxkHO, 4TO
JIETeH/IbI U €CTh TOT CIJIaB TAKUX MPUEMOB?

Bo3moxHO, 3T0 ObUTa criocoOHOCTh BHUIETh Oyaymiee? Benp 1m0 cux mop OOJBUIMHCTBY
Jro/Ieil HEesICHO, Kak IMoJydan cBou mperckasanus Hocrpamamyc. Yenosek xun u XVI-m Beke, a
TOYHO CyMeI Mpe/icka3aTh MHOTO€ Ha COTHHU JIeT Biepe. Uem oH nosb3oBaics?

Ero meronuka nana mpaBUIIbHBIN MPOTHO3, CJIEIOBATENbHO, 3TO OBUIM M €CTh HAy4HbIE
JTAHHBIE W peaJbHO CYIIECTBYIOMmas OOBEKTHUBHAs peasbHOCTh. Metonbl Hoctpagamyca
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OJTHO3HAYHO OIICHUTHh TPYIHO, MO TEM HE MEHEe TEXHOJOTHHU MOoNyuyeHus uHbopmamuu wus,
BO3MOJKHO, cymiecTByromiero MudopmarmonHoro mosis BeeneHHOM ecTh, HO CETO/HS OHU HaM
HEJOCTYITHBI M3-3a HAIIETO YPOBHS Pa3BUTHs, a OOJIbIIE B CHITY HAIIIETO HETOHUMAHHUS U HEBEPHS
6 O4EBUIHBIC (DAKTHI UJIH KE B CHITY IPUBBIYHOTO MEHTAIUTETa HAYYHOTO MBIIUICHUSI.

ITpum: Hocmpaoamyc (Muwenv Hoepoam) - (namunusuposannoe Nostradamus. Michel de
Nolredame), (1503-1566). ¢panyysckuit epau u acmponoe, neiub-meoux Kapra IX, noayuun
uzgecmnocmo  kax asmop “‘Cmonemuity (»Llenmypuii«) (l-e uzoanue -1555; nanucano
PUDMOBAHHBIMU UEeMBEPOCMUUUAMU - KAMPEHAMU), COOePAHCABUIUX NPEOCKA3AHUSA 2PAOVUYUX
coObIMUlL e8PONELCKOl UCIOPULL.

Bo Bpemena Hocrpamamyca napwim WHBIE MOAXOIbI K HAYYHOMY 3HAHHIO, -HBIHCUTHHE
MaTepHATTUCTUYECKHE TOJXOAbI K TMayke O(QOpPMHIUCH TONBKO Okoio 300 ymer ToMy Haszaa B
AHTTIMH, C HBIOTOHOBCKOW KJIACCHYECKON MEXaHWKH. /[0 3TOro BIACTUTEIbHHIICH YYCHBIX YMOB
Obuta Meradusuka. Sl XOpomo MOMHIO, Kak Hac ydywid B BY3e MapKCHCTCKO-TEHHHCKON
¢dunocodumn, ropopusii 0 Mera-pu3MKE Kak O JDKEHayke, momoOHoi amxumuu. «llobemHoe
IIECTBHE» MATCPUATHCTUYECKON HAYKH OTIIBHIPHYIIO METa(pH3UKYy KaK MHCTPYMEHT HAYYHOTO
no3HaHus. A Moxer, 3pa? Bemp HocTpagamyc wuMen MEHTIMTET HAYYHOTO MBIIUICHUS,
OCHOBaHHBIM Ha TMPUHIMIAX METa(QHU3UKHA, ¥ OH MOT TPOHUKATh B TalHBI OYyIyIIEro, a MbI,
UCIIOJIBb3Ysl COBPEMEHHBIC 3HAHUS, HE MOXKEM.

IIpum. Memachusuxa {om epeueckoco mela la physika - nocre ¢usuxu) gurocogpckoe
VueHue 0 C8epXuy8CmMEeHHbIX (HeOOCMYNHBIX ONblMYy) npuHyunax ovimus. TepmuH 60cxooum K
Hazeanuio, oannomy Amnoponnuxom Pooocckum (I 6. 00 n.5.) couunenuro Apucmomens o6
ymMonocmueaemvix Hauanax ovimus. B ucmopuu gunocogpuu mepmun “Memagpuzuxa” uacmo
ynompeonsics Kak cuHoHum ¢hunocogpuu. B maprcusme - obo3nauenue unocoghckoco memooa,
ms2omerouie2o K 0OHO3HAYHOU, CIMAMUYHOU YMO3PUMENbHOU KapmuHe Mupa.

Kak Hac yuuiam, B OCHOBaX COBPEMEHHBIX MOJIXOJ0B K HAYYHOMY IO3HAHHUIO JIEKHT
¢bunocodckuii MaTepuanu3M, OasMpyrImUlics Ha TpuUHOUIE «bBBITHE OINpenenseT CO3HAHHEY.
Wnoit moaxoxn, korma «Co3HaHWe ompenensier ObITHE», [0 MHEHHWIO HAlluX Y4HUTeJeH,
MIPOTHBOPEYNII MAPKCHUCTCKO-IEHUHCKON (hritocopuu u Ben K npusHanuio bora. [lomyctum. Ho B
3TOM cllydae, Mo JOTMKe MaTepHalluCTOB, €CIIM YEJIOBEK POJMIICA B XJIEBY, [0 CBOEMY CO3HAHUIO
OH JOJKEeH OBLITh CKOTHMHONH? OJIHAKO HHUKTO CKOTHHOH OBLITH HE XOYeT, Oojiee TOr0o, MMEHHO
CO3HaHUE, pa3yM YeJIOBeKa OIpeNelIsloT ero HacTosdlee U Oy/ayliee, U MMEHHO pa3yM CIOCOOEH
WCKaTh Hay4Hble 3HaHus. HaBepHoe, mpaBunpHee Oyaer apyras ¢opmyna: «Co3HaHue
ompezenseT ObiTHe, a ObITHE BIUAET Ha co3HaHUe». J[1s yenoBeka bor mepBudeH, a co3HaHHUe U
ObITHE B3aMMHO [OMOJHSIOT APYr Jpyra W BIUSIOT Jpyr Ha JApyra, HO HE SBISIFOTCS
AHTaroOHUCTAMH.

Hexotopsie ¢unocodckue mkonasl OOApO HEISIT PEATbHOCTh HAa OOBEKTHBHYIO U
CyOBEKTUBHYIO, YTBEPK/asi, UTO OOBEKTHBHAS PEATbHOCTh JIaHa YENIOBEKY B €0 OUIYIICHUAX,
CyOBbEKTUBHAs €CTh MPOAYKT ero pazyma. Jlomyctum, uro onu npasbl. Ho Torna xak ObITh € TeM,
4YTO, HampuMep, 4YeIOBEeK HE BUIUT YIbTPaA(QUONETOBOTO H3ITYYCHUS, a KOXa OT HEro
npuobperaer 3arap? UYenoBek HeE BUAUT HHQPPA-KPACHOTO H3IYUYEHHUS, a TEIUIO UYYyBCTBYET?
UYenoBek He BUANUT PaJMOBOJIH, HO UMM MOJNB3YIOTCA Uil paguocBsa3u? [lomyyaercs: moka Hayka
HE JIoKa3alla OOBEKTUBHYIO PEalbHOCTh 3TUX (PAKTOPOB, B HUX HMKTO HE BEpUJ, & OHU OBLIU
CyOBeKTUBHBI? XOpOIIO, PaJHOBOJIHBEI M JAPYrue W3IyueHUs HAYKOW YyXKe JOKa3aHbl: B HHUX
CEeTOJIHSI MbI BEpUM, a ObLIO BpeMs, KOI/la 3TO CUUTAIOCh CKa3KOM (paHTacTOB.

A kak ObITh C OMOJIOTMYECKMMHU TIONSIMHU, HA3bIBAEMBIMH €II€ MHAYE «aypoil» >KUBOTO
o0bekTa? Mx cymiecTBoBaHHE pealibHO, JOKa3aHO MHOTOKpATHO, 0ojee TOro, Kak sl paccKaxy
HUXKE, C TTOMOIIBIO OUOTIONS OCYIIECTBIEHBI OMBITHI IO AUCTAHIIMOHHON Tepeadye reHeTHUeCKOM
nHopmanuu. CeroaHs BpsI JIM KTO PEIIMTCS OTPHUIATh HATMYUE OMOIOJICH Y KUBBIX CYIIIECTB,
HO TpupoAa d3TUX Tojied Hayke Heus3BecTHa. CerojHss Mbl 3HAEM, UYTO CYLIECTBYIOT
AJIEKTPOMArHUTHBIE HOJISI, U YTO OHU MOJUYUHSIOTCS BCEM 3aKOHAaM BOJIHOBOM TEOpPHUU, 3HAEM, UTO
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B OCHOBE 3THX IOJIEH JEXKHUT SANEPHOE B3aUMOAECHCTBHE JJIEMEHTapHbIX uvacTul, Ho ecnm
CYIIECTBYIOT OMOJOTUYECKHE TIOJISA, CIEAOBATEIBHO JOJKEH CYIIECTBOBATh M UX HOCHUTEb, T.€.
AJeMEHTapHas 4acTUIIa KJ1acca JENTOHOB, HEM3BECTHAS MOKA HayKe.

Ho, xak g paHee mokasayi, Mbl NPUBBIKIN MBICIUTh CTEPEOTUIIHO, U YTO MOKA HAYKOW HE
J0Ka3aH caM (hakT CYIIECTBOBAHUS «UETO-TOY, 3TO «UTO-TOY» PEAThHO CYIIECTBYIOIIEE, CAUTACTCS
CyOBEKTHBHBIM M HEHAY4YHBIM, & 3HAYUT - HEMPaBWIbHBIM. Tak s 3T0? MOXET, Mbl CUMTaeM
OOBEKTUBHYIO PEATBHOCTh CYOBEKTHBHON TOJBKO MOTOMY, YTO YEIOBEK HECOBEPIICHEH B CBOHMX
opraHax 3peHHs, OCsA3aHHS - T.e. B OpraHax IpHeMa BHEIIHEH WHGOpMaIHH, a Pa3yMOM IOKa
PEATBHOCTH TIOHSATH HE MOXKET W, YTOOBI OKPYXKAIOIINE HE CYMTAIU €r0 YyaKOM, XOUYeT MPU3HATh
3Ty peaIbHOCTh O0BEKTHBHOM? W, oTBepras HEMOHATHOE, MBI CAaMH 3aKpbhIBacM cebe J0pory K
ero mosHanuto? Ho Bce 3HAHHMS 4YENOBEK MPUOOPENT TONBKO Pa3yMOM CBOUM, T.€. 4epes
CyOBEKTHBHOE OCO3HAJI HEMTOHATHOE paHHEE OOBEKTUBHOE. ..

SIcHO OAHO: 3HAHMS MOYHO TMOJIYYUTh TOJIBKO CHJION pa3zyMa COBPEMEHHBIMH METOJAMH U,
BHJIUMO, TEMH CIoco0aMu JpEeBHUX, KOTOpPbIE HE TpPU3HAEeT Hayka. BwIBOABI ympsMo
CBUJICTEITLCTBOBAIA O TOM, YTO HayKa HECIIOCOOHA OOBSCHUTH JaKe camble MPOCThIC (DAKTHI U3
CBOMX OTKPBITHM OTYAaCTH TOTOMY, YTO y HeEe OJHOOOKHMA MaTEepPHATMCTHYECKHH IOIX0J] K
METOAMKaM HAy4YHOTO MO3HaHUA A ObL1 ameucmom, a maxue 6bl800bl HE MO2IU He UOKUPOBAMb
MeHs camoeo.

CrnenoBaTebHO, HY’)KHO MCKaTh HETPAJUIIMOHHBIC MTyTH IMOMCKA HAYYHOTO 3HaHHUS. MoOXeT
ObITh, Pa3yMHO ObUIO OBl HE OTBEpraTh METaPU3UYECKUE METOJbI MCCIEA0BaHUMN, a TPUMEHSTh
WX COBMECTHO C TPAJULUMOHHBIMH METOJaMH MaTEPHAIIMCTUUECKOrO0 IIO3HAHMS, KOrja
HKCIIEPUMEHT CTAaBUTCS JJISl IPOBEPKHU BBIBOJIOB, MTOJIy4aeMbIX METa(pU3UKON?

CaMo MPUBBIYHOE JICTICHHE HA «MaTEPHATUCTHICCKOE» U «MeTahu3nIecKoe» 3/1eCh YHCTO
YCIOBHO, Na0bl KaK-TO Pa3bsACHUTH CYTh IMpeAjaraeéMoro MpUHIIMIA HAaydyHOro mo3HaHusa. Kak
MPUHATO CYUTATh, HAII Pa3yM SIBISIETCS MPOIYKTOM JCSATEIHLHOCTH YEIOBEYECKOTO MO3Ta, XOTS
3T0 W omuboyHo. Pazym He ABIsAeTCSs MNPOAYKTOM MACSITENBHOCTH MO3Ta, a MPOAYKTOM
NEeSTEeILHOCTH APYTOM MaTepuu, O KOTOPOH OylIeT CKa3aHO HIDKE. DTOT MPOAYKT B BHUJIE MBICIIEH,
nH(OPMALIUY U PEUICHUI pean3yeTcsl B BUI€ KOHKPETHBIX KOMaH/I U IeWCTBUH.

Hamnpumep, cam mo cebe KOMIBIOTED - «KeJIe3Ka», KOTopas 6€3 mporpaMmmbl padoTaTh He
MOXET, a MPOAYKT IPOrpamMMbl - pe3yJbTaTbl PACUETOB, PELICHUS, YIPABISAIOMINE KOMaHAbI -
SIBJISIETCSL TOXKE CBOETO poja «pazymMom». [IOHATHO, 4TO «pa3ym» KOMITbIOTEpa CYIIECTBYET Ha
MarepualbHOM HOCHUTENIE B BUJE AJIEKTPOMATHUTHBIX MOJIEH: CIIOMAETe ITUCKETY U «pa3ymM»
CTaHET HEeJ0CTYIeH, HO HH(OpPMAIMsI Ha MATHUTHOM HOCHUTEJE COXPaHUIACh, a €CJIU IPUMEHHT,
CHELUaJIbHYIO0 TEXHUKY, € MOKHO MOJIb30BaThCS. CaMO AJIEKTPOMATHUTHOE 0JI€ TOKE MaTepusi,
HO Jpyro# (opMbl, HEOIIYIIIAEMOM HAIIMMHU OPTaHAMH YyBCTB.

[Tomo6HO paboTaeT W YemOBEUECKHH pa3yM: MOKa B 4YellOBEKa HE 3aJ0KeHa MaTepus
pazyMma, Kak rmporpaMmma B KOMIBIOTEp, MPOAYKTA €ro ACATEIHbHOCTH - pa3yMHOW MBICIH - BBl HE
noxyyute. MaTtepuanbHbIi HOCUTENb IPOU3BOAUT KakK MPOAYKT, CYIIECTBYIOUIMN B BHJIE IMOJIEH
HEU3BECTHHIX HaM JIENTOHOB, a MBICIb SIBISETCS MO cBoed cytu marepuein. [locime cmepTtu
YeJIOBeKa MaTepusi pasymMa M €€ MPOAYKT - MaTepusi MBICIM - HE HMCU€3al0T, BOT TOJBKO MBI
00ILIATHCS C HUMH HE MOYKEM.

CymiecTByeT 3aKOH COXPAaHEHMS DHEPrUH, MO KOTOPOMY OHa SIBJIETCS KOJIMYECTBEHHOU
MEpOil B3aMMOJIEUCTBHUS MaTEpPHH, a MaTepualibHas COCTaBIIAIONIAsS DHEPTUU HU OUYEBHJIHA.
DHeprusi He BOZHUKAET «13 HUOTKY/1a» U HE UCUE3AET «B HUKYIA», TOJIBKO MOKET MEPEXOUTh U3
onHor (opmer B apyryro. Komb Tak, To MarepuaibHas MBICTb, HHPOPMAIHs, KaK U DHEPIHs,
HUKY/Ja HE WCYe3aeT M, BO3MOXKHO, TJIe-TO HaKarauBaeTcs, oopaszys MHbopManmoHHbIE TOS.
MarepuanbHOCTh MBICIH W MaTePHAIBHOCTH BceneHHON ecTh €IWHOE HepasphIBHOE IIEJOoe,
ClIeI0BaTeNbHO, THIOTE3a O cyliecTBoBaHUU MHpopManmoHHoro moisi BeeneHHON He Tak yx
HEeoOblYHA U (aHTACTUYHA, KaK KaXKETCA Ha TNepBeId B3MIsIA. Mblcib mamepuanvha,
cneooeamenvho, uinocockue noHAmMUA AKMUEHO20 U 00bEKMUBHO20 3AKOHAMU (uU3UKU
00beOuHeHbl 6 uenoe Kak nposeieHue pPAaiudHulX (Qopm O00HOU U MmOU Hce Mamepuu.
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OmmbouHass 0qHOOOKOCTh MATEPUATMCTUYECKUX TOIXOJ0B K HAYYHOMY 3HAHHMIO U peallbHas
NEHCTBUTENBHOCTh C JETCTBA MOpPOXKAaja pa3IBOCHHOCTh BOCHPUATHS MHUpA: B IIKOJE U3 HAc
JieNiay MIOHEPOB, KOMCOMOJIBIIEB U aTEUCTOB, JaBas 3HAHUS U yOekaas Hac, 4To bora HET MBI
POCIH KaK HEKpelIeHOe MOKOJICHHEe, HO CaMU Hallll YYUTENU ObUIM KPEIIEHBIMH, a Y HEKOTOPBIX
W3 HUX JIOMa XPaHWIMCh KPECTHKHU M Ha BCSIKUU citydail Obuti HKOHEL: a BAPYT OH ecTb? CeroaHs
HAKOIUIEHO MHOTO HECHUCTEMHON HMH(OpPMAalM{ O HEMOHSITHBIX. HETIO3HAHHBIX SBJICHUSAX, U YEM
OoJblIle e CTAaHOBHTCS, TEM 0oJiee OUEBUICH BBIBOJ O TOM, YTO MUP YCTPOEH ropas3io CIOXKHEe,
4eM IpeJCcTaBisitoT MaTepuanucTsl. Eme B paboTtax akagemuka BepHanckoro o Hoocdepe pazym
YelloOBeKa TMPU3HABAICA BAKHEUITUM (PAKTOPOM pPA3BUTHUS MATEPHAILHOTO Mupa. Pazym wu
MaTepuagbHas NpUpoJa COCTABISIOT €IUHOE LIEJ0e, HO ATO IIeJIOe MOKAa €lle He MO3HAHO HaMH.
BuITh MOXKeET, 37€Ch HaliZieM OTBETHI HA HAIIN BOMPOCHI?

IIpum. Hoocghepa (om epeueckux NO0OS - pazym u sphaira - cgpepa), nosoe s6onoyuonnoe
cocmosanue 6uocgepvl, npu KOMOPOM PpA3YMHASL OeAMeNbHOCMb YeN08eKd CMAHOBUMCH
pewarowum akmopom ee passumus. [lonamue noocgepol 86edeno panyyzckumu yuenvimu 1.
Teiispom Oe I[lapoenom u 3. Jlepya (1027), B.U. Bepuaockuil paszsun npedcmasienue o
HoOochepe KAk KauecmeeHHO HOB0U (opme Op2aHU308aHHOCMU,  BO3HUKAIOWel npu
gzaumooelicmauy npupoosvl U obujecmea 6 pesyivmame Hpeodpazyiowel. Mup MmeopuecKoll
oesmenbHOCU Yelo8eKd, ONUPAoWelcs Ha HAYYHYI0 MblLCTb.

MpeITh MOXeET, Hooc(epa ecTb UMEHHO Pa3yMHOE M HETOHSTHOE, YTO OKAa3bIBAeT BIIMSHUE
Ha Haie oO0IIecTBO uepe3 MbIciM 4en Beka? Hakommiioch TOCTaTOYHO MHOIO CBUAETEILCTB
HEOOBSCHUMOTO BO3JICHCTBUS HEU3BECTHBIX PAa3yMHBIX CHJI, OKa3bIBAIOIIMUX Tak BiusHue. Kak,
HampuMep, OOBSCHUTH IIUPOKO HM3BECTHBIN (akT, uTo mpuHIMIEl [lepmomudeckoro 3akoHa
XUMHUYECKHUX d3JeMEHTOB U (opma ero Tabmunpsl sBuiauch .M. MenneneeBy Bo cuHe? Kak
OOBSICHUTh HETOHATHBIM (EeHOMEeH CBs3m 0e3 HCIoNb30BaHWsl MpuOOopoB, korma M.B.
JIoMOHOCOBY H3BHE MBICICHHO Obla JnaHa OoObEKTHBHAsg WH(OpMalusg O BPEMEHU, MECTE U
00CTOSITENTLCTBAX TPArvu4eCKOW CHUTyallid, B KOTOPOH OKa3ajcs €ro OTell, MOruOaBmIud Ha
HEoOHMTaeMOM OCTPOBKE, TaK KakK HE MPUXOAMIIA MOMOIIb: MPOIMABIINX HCKaIH COBEPIICHHO, B
npyrom mecre? MHorue yyeHsle IpU3HaBaJIM, YTO KOI'/la UX pa3yM HAlpsHKEHHO HMILET OTBET Ha
MOCTABIICHHYIO 33]1a4y, IOMOIIb MPUXOAUT BHE3AMHO U KaK Obl HUOTKY/A: IPOCTO MOSBISETCS B
MBICIISIX HYKHas MH(popManus B HykHoe BpeMs. [loHeBosie MPUXOAMILL K BBIBOJLY PEalbHOCTH
CYLIECTBOBaHMs Hekoero Beicmiero Pa3syma, HEOCTYNMHOro Hamemy NMOHHUMAaHHIO, HO PEajlbHO
MPOSBIISIONIErO ce0s ¥ TOMOTAOIIEro YeJIOBEKY HEMOHATHBIM 00pa3zoMm.

OTBeThl Ha 3TU BONPOCHI MOIJIM Obl OUYE€Hb MHOTIO€ HPOSICHUTB U, CyJs MO HalpaBJICHUIO
pabot u nocranoBke 3anauu, B.W. Bepnaackuii, 3. Jlepya u I1. Telisap ne lllapnen nckanu oTBeT
UMEHHO 3J1€Ch, KOJIb CBA3aJIM B €IMHOE 11€J10€ MaTepHalbHbIH MUP U CyOBEKTHMBHOCTb MBICIIH,
pa3yM 4denoBeka. Eciy cymecTByeT HEYTO HEMOHATHOE M HEIOCTYIHOE IOKa HalleMy pasymy,
MOXKET, HE HYKHO JKIaTb, IIOKa IOJCKa3Ka INPHUAET BO CHE WIM CIy4allHO «BCIUIBIBET» B
CO3HAaHHHM, a HY)KHO IIPOCTO CIIPOCUTH Y HOOC(EpHl U MOCTaBUTh KOHKPETHBIM Bompoc? Moxer
OBITh, CIIPOCUTD Y HETIOHITHBIX «ITYXOB»?

BEPHAJJCKUY  Bnaoumup Hsarnosuu
(1863-1945), ecmecmeoucnvimamens, muicaumens u 0OUECMBEEHHbLI
oeamenb. OCHOBONONONCHUK KOMNIEKCA COBPEMEHMbIX HAYK o 3emie:
2eoxumuu, buoceoxumuu, paouonozuu, cuopozeonrocuu u op. Cozoamens
MHO2UX HayuHulX wKoix. Axademux Ilemepoypeckou AH (1912),
axademux Poccutickou AH (1917), akademux AH CCCP (1925), nepsviii
npesuoenm AH Yxpaunvr (¢ 1919). Hoeu Bepnaockoeo cwiepanu
8bI0AIOWYIOCA PONb 8 CMAHOBLEHUU COBPEMEHHOU HAYYHOU KapmuHbl
mupa. B yenmpe e2o ecmecmseeHHO-HAYUHBIX U PUTOCOPCKUX UHMEPECO8
- paspabomka yeiocmHo2o yYueHusi o Ouocghepe, dHcusom eewecmee
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(opeanusyowem 3emMHYl0 00010YKY) U 980m0oyuUU  Ouocghepvl 6 Hoocghepy, 8 KOmMopolu
Yen06eyecKull pazym u 0essmeibHOCb, HaAYYHAS MbIClb CHAHOBANCS ONPEeOeTsOWUM (PaKmopom
Pazeumusi, MOWHOU CUIOU, CPABHUMOU NO CBOEMY 8030€UCMEUI0 HA NPUPOOY C 2€0N02UHEeCKUMU
npoyeccamu. Yuenue Bepnaockoco o 63aumMoomuouleHuu npupoosbl U 0OwWecmea OKa3alio
CUNbHOE GNUAHUE HA (OPMUPOBAHUE COBPEMEHHO20 IKON02UYecKo20 co3nanus. Opeanuzamop u
oupekmop Paouesoco uncmumyma (1922-1939), buoceoxumuuecxoii nabopamopuu (¢ 1928:
woihe HWncmumym  eeoxumuu u  anaiumudeckou xumuu PAH um.  Bepnaockozo).
T'ocyoapcmeennas npemus CCCP (1943).

Bepa B ayXoB CylIecTBYeT ThICSUENETUS Y BCEX HApPOJIOB, U OHM €CThb peajbHO. B
peaTbHOCTH CYIIECTBOBAHMS JYXOB M HENOHSATHBIX Pa3syMHBIX CHJI MeHS yOexnaTh ObUIO He
HYKHO. MOM npeiki HO MaTepPUHCKOM JIMHUU IPOUCXOJAT U3 CTAPUHHOIO HIXKETOPOACKOro cesa
I'puropoBo, poaunsl ABBakyma (1621-1682). Ham pox mMen CHIBHBIX KOJIAYHOB, Kak OCIbIX,
TaKk M 4epHbIX. B IeTcTBe MHOro cibllial O AgbKe MOEH Marepu - 3JI0M KosigyHe Muxauie,
KOTOPBIN JiepXall B CTpaxe BCE CEN0, MOT JUCTAHIIMOHHO YIPABIATH JIOABMHU U JKUBOTHBIMH,
U3BOAMI M yOuBas Jrofed 4epHON Maruei, B TOM 4HUCIE€ U POJICTBEHHUKOB. OH yuwmics y
BOJIXBOB, KOTOpPBIE XPAaHWIH M, BEPOSITHO, XPAHAT JIPEBHHE NOXpHUCTHAHCKHE 3HaHMA. O HHUX
IPAKTUYECKH HHUYero He wu3BecTHO. JKMBYT OHM B TaliHbIX ckurax Pycckoro Cesepa, B
Kuporckoit n Hwkeroposckoil o0yacTsax, Tlie MO CEBEpHOM Talre TeKyT peku Bermyra u
Kepxenen, Bnaznas B Bonry okono npeBHero MakapreBa. Cpelld MECTHOI'O HACEIEHUS MHOTO
CTapOBEPOB, XPAHSIIUX CTApbIe U CTPAHHbIE 00bIUaH, YAUBUTEIBHYIO BEPY B KOJIYHOB U BCIKYIO
HeuucTh. HernocpseHHoOMy TaM JeflaTh Heuero... JT0 CMepTeNbHO onacHo. LiBerymuil xu3Hb
YeJIOBEK, CIy4YailHO y3HABIIHI JIMIITHEE, MOXKET MPOCTO YMEPETh HEM3BECTHO OT YET0, M HUKAKast
MEIMLMHCKasl HayKa HE CyMEeT OIpEeJeNUTh NMPUUMHBI CMEPHUT, a TeM OoJiee 3alUTUTh MU
OKa3aTh MOMOIIb. 5] BBIPOC B T€X MECTaxX M 3HAI0, O YEM TOBOPIO.

Mosi 6abymka Enena Bacunbesna Moposa (1891-1980) Bcro KHM3HB MPOXKKIA
HETPaMOTHOHM, HO 3TO €€ He CMYIIAJO: O MPHPOJIE OHA 3HaJla MHOTO HEJOCTYITHOTO YYEHOMY
yenoBeKy. OHa Obuta Oenol KOJIIyHbeH M Bejla ¢ YEpHBIMU HENPUMUPHMYIO BOMHY, 3alUILas
Jlo6po. Yacto 3Tu He3puMbIe OUTBBI POXOAMIHM Ha HAIIUX TJa3aX, XOTs MBI, JETH, MHOTOTO HE
noHuManu. Kak MoxHo, HaripuMep, 0ObsICHUTh HEOAHOKPATHBIE yIapbl MOJIHUY 110 Moeil 0abke B
SICHBIW JIETHUW JIeHb, KorjJa Ha HeOe HeT HU oOsauka? OHa cTaBWiIa 3alllUTy U MOJHUU OWIH B
3emito MeTpax B 10 ot Hee. bbuto cTpamno. MonHuu Omin 3a CUHOM, a 6abka cTpOro-HacTporo
3ampemniaga HaM 000paYMBaThHCS, MHAYe MOKHO MOTHOHYTH, TOJYYHB 3aps]] MOJHHHU TPSMO B
7106... Kak, Hampumep, oOBACHUTH (PU3MUECKYIO BO3MOXHOCTh MCUE3HOBEHUS METAJUIMYECKHX
MPEAMETOB, MPOUCXOUBIIEE Ha HamMX Tyazax? MeaHyro MKOHY Opocajid Ha 3eMJII0 U OHa
ucuesajga «B HHUKYyJa», Bpar YyclOKauBaJcs, MepecTaBajd OuTb MojHHM... Ilepen Hamwu
MIPOUCXOJIMIIA CKa3Ka: peasbHasi OMTBA C TyXOM IMOKOWHOTO KOJIyHa, M 3TOT JIyX MOT BBITBOPATH
CTpaIllHbIE BeIllH... 3]IeCh YK€ He JI0 IIyTOK!

OTH TyXH KHUBYT TaM, TJI€ Mbl HE MOKEM HHYETO BHJETh, a HAyKa M CIBIIIATh HE XOUET O
ayxax U 00 MX HOTYCTOPOHHEM MHpe: OOBSCHUTH HE MOXET. A KOJb OHH, IYXH, PEalbHO
CYIIECTBYIOT U XKHBYT T'JIe-TO B HEITOHATHOW HaM 00JIaCTH, TO, MOXET OBITh, UM U3BECTHO TO, YTO
HEMOHATHO HaM. Hy)XHO Jumib HaWTH croco0 oOIIeHUs! ¢ HUMH, TOJIBKO 3TU JYXH JIOJIKHBI OBITH
NOOpbIMH U 3HAaKOMBIMU TeOe. OTO pealbHbli MNyTh HAay4YHOTO IIO3HAHUS HCTUHBI, MO0
MHPOPMALIMI0O MOXKHO MPOBEPUTH 3SKCIepUMeHTalbHO. Ho KakuM cnocoOoM ycTaHOBUTH
JIBYCTOPOHHIOIO CBsI3b? [T0CBAIIEHNS B TAMHCTBA BOJIXBOB s HE TIPOXOJIWII, /1a U HE CTapajcs 4To-
00 y3HaTh O HUX: cebe ke CIOKOifHee. A OJJHUM U3 CIIOCOOOB OOIIEHUS C JyXaMH SIBIISETCS
CTIHPUTH3M.

Panee MHe ciy4aiiHO NpencTaBMIIaCh BO3MOXKHOCTh HAy4YMTHCS NPAKTUKE CIHPUTH3MA.
OnHa MOs 3HaKOMasi HECKOJIBKO JIeT padoTana mepeBOAYMKOM B MHIWM W, 3HAs 3TO, KTO-TO Ha
BEUEPHHKE CHPOCHUI ee o cnuputusme. K MoeMy ynuBiIeHMIO, 3Ta JJamMa OTHECIach K BOIMPOCY
Ooee YeM cephe3HO, YeM 3aMHTPHUIOBaja MEHS W OKPYXKAromuX. TONBKO TMOCe JOJITHX
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YrOBOpPOB OHa COIJIACHJIACh NPOBECTU CEAHC AJIS NMPUCYTCTBYIOMIMX. UECTHO roBOpPs, ATO MEHS
HUCKOJIBKO He yOeauio: st ObLT1 yBepeH B TOM, UTO OHA cama BpalllaeT Uy U OTBEYAEeT Ha HaIIU
Bonpocsl. Ho nocine Toro, kak uriia npaBUJIbHO OTBETHIIA HA TAKUE BOIIPOCHI, OTBETHI HA KOTOPbIE
KEHIIMHA-MEeINYM HUKaK 3HaTh HEe MOTJIa, 1 3a/lyMalics... BriepBble cepbe3HO CTall BEPUTh B CUITY
sTOro kaHasia uHpopmanuu 19 asrycra 1991 roga, korna moHsUI, YTO Ha TOM MEPBOM CEaHCE B
depane 1991 rona myta B Poccun ObLT peicka3ad ¢ TOYHOCTHIO IO OHOTO JTHS.

Cryctst Hekoe BpeMs s IPOCUJI y HEE ITPOBECTHU €LIE CEaHC, HO MOIYy4mIl 0TKa3; CBOI oTKa3
OHAa MOTHBHpOBAJIAa HEU30EKHBIMH MOCIEACTBUSIMH KOHTAKTa JJIsi CBOEro 370pPOBbS, a MHE
CKa3ajia, YTo s MOTY BCTYNAaTh B KOHTAKT CaM, TaK KaK CIIOCOOHOCTH JJISl 3TOTO y MEHS €CTh.
BMmecre ¢ Tem oHa mpemyrnpenusa, 4TO 3TO OYEHb OMACHO, TaK KaK MOTYT MPUNTH CHIIBI 3714, a
MeToAaM 0OpbObI C HUMHU OHA HE 00y4eHa. DTH CHUJIbI MOTYT HAHECTH CEPhE3HBIN Bpell 3I0POBHIO
Wik aaxe youTh yenoBeka. [locime 3TOro HamyTCTBUSI MHE 3aHUMATHCS CHUPUTHU3MOM UYTO-TO
OUYE€Hb HAJI0JIFO PaCXOTENOCh.

M BOT TOIBKO Yepe3 HECKOJIBKO JieT, B 1998 romy; Korjia mMosi rurore3a CTpOeHUs 3eMiIu
MpUBEJNa K CEPbE3HBIM BBIBOAAM, f pemwicsa. Eme pa3 NpOKOHCYJIbTUPOBAICA CO CBOEH
3HAKOMON HEKOTOPBIM 00s3aTEbHBIM JIEUCTBUSAM IPU KOHTAKTE, OCOOEHHOCTSM IPOBEICHUS
ceaHca U MPUCTYIHI K 3TOMY «HEHay4HOMY» crioco0y oO1mieHust. ToJIbKO OTOM MHE CTajo SICHO,
KaK sl pUCKOBaJ TOT/a...

51 BBI3BAJI HA KOHTAKT CBOETO OTLA, KOTOPBIM JaBHO MOKHUHYI 3TOT Mup. K MoeMy cuacTbio,
oTell OBLI PAIOM M OXKMIAN TOr0 KOHTakTa: bojee TOro, mo WM3BECTHBIM TOJBKO HAM JBOMM
COOBITHSIM, SI TOYHO 3HAJ, YTO TOBOPIO MMEHHO CO CBOMM OTIOM - baOWKOBBEIM AHaroimem
AnexceeBuueM (1927-1977), a He ¢ keM-IMOO APYruM, KTO MOT Ha3BaThCs ero mMeHeM. Moii
oTell, ObIBIIMI JETIOMOBEL, ObUI HE3aypsIHbIM YEJIOBEKOM M IPaMOTHBIM HHXXEHEPOM, OH TO
JOJKeH Obul 3HaTh (U3UYECKUN CMBICT HEMOHSITHOTO HaM, KOJb KMBET BMECTE C AYyXaMU H
BUJIUT TO, YTO Ham HeBeaoMo. OTell Bcerja CTPEMMJICS BHUKHYTh B CYTh NpPOOJIEMBbI, OUYEHb
MHOTO 3HaJl, MOJY4YHB O0Opa3oBaHUE CAMOCTOATENbHO. TOJbKO OAMH (DaKT, UTO OTEI] YUUJICS
3a04YHO M MOJYYMJI AUIJIOM HHXEHEepa yXe B 3peJIOM BO3pacTe, OyIydu OTLIOM CEMEpPBIX JeTel,
TOBOPHUT 00 OYE€Hb MHOTOM....

[lepBoHayasibHO 3TO OBUIO OOBIYHOE OOIIEHHE, KOI/IAa HEOXHIAHHO OTKPBIBIIMECS
BO3MOXXHOCTH OOILEHUS C JOPOTMM YEIOBEKOM €Ille BOCIPUHUMAIOTCS KaK 4Yylo, U pazyM
OTKa3bIBa€TCsS BEPUTh B PEAIBHOCTh IMPOUCXOAIIEro. Tak MPOLUIO HECKOJBKO CEaHCOB, a Ha
OTHOM M3 HHUX BHe3amHO mnoctynuia uHpopmauusa: “Tlpucrymail k KHHre”. DTO MeHA
IIOKHPOBAJIO, IIOCKOJIBKY MBbICIEH MucaTh KHUTY y MeEHA He OblUlo, M s 3aHHUMaics
HCCIIEIOBAaHUSAMH MPOCTO TaK AJisl ce0s, Kak u3ydaeT MUp J1t000il uenoBek.

Asm. - Ore1, pa3Be TeO€ U3BECTHBI MO PabOTHI U JKEJIaHUE TIPOCUTH TBOETO coBeTa? Mou
palboThI HY>KHO MyOJIMKOBATH?

AA. - Jla, u3BeCTHO B OOIIUX YepTax, HY>)KHO pabdoTaTh HaJ KHUTOM, a MyOJUKOBATH €IIe
paHo. Pacckaxu monpobHee o pabore. A pacckazan u oOpartwica ¢ mpocbOoi
MIPOKOMMEHTUPOBATh MOIO THUIIOTE3Y CTPOEHUS 3eMJIU, IOATBEPIUTh WK ONPOBEPrHYTH ee. OTen
MOATBEPANI MPABUIBHOCTh THUIMOTE3bl. JTO Ui MEHsI ObUIO HE MEHBIIUM IIIOKOM, YeM cama
runore3a. Torna s HaOpajcs CMEIOCTH M MOINPOCUI MPEIOCTaBUTh JAaHHBIE O cocmase SApa
3emiM, mapamMeTpax Cpeabl U CBOMCTBaX TsDKENbIX MeTauioB. OH OTBETWJ, YTO Takas
uHpopManus B TPUHIUIE MOXKET OBITh IMOJY4YeHA, W TIONPOCHJI BpeMsi Ha OOIyMbIBaHUE
cutyauu. CrycTs HECKOJIBKO JTHEH MPOU30LLIEN TaKOH pa3roBop.

Aem. - Ilana, kak Mos pock0a?

AA. - Tebe pazpemwim AaTh HEOOXOIUMBIE 3HAHUA. Thl CAMOCTOATEIHHO MOHSIT UCTHHY O
3emiie ¥ AOCTUT YPOBHSI, TP KOTOPOM CIOCOOEH IMOHATH TO, YTO TeOe OyayT TroBOpUTH. ThI
MPOCHIb UHPOPMALIUIO, HO s 0e3 pa3pelleHus: ce JaTh He MOr'y, IOCKOJIbKY He oOlajaro eil B
JIOCTaTOYHOM Mepe M HEe MMEI0 IpaBa ATO Jenarh, - ¢ TOOOH OyayT paboTaTh y4yeHbIE OT
Cozparens.

Aem. - Tw1 Ero Bugen?
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AA. - Her, B Ero mpoctpaHcTBO MHe elle HEe IMOJIOKEeHO BXoauTh. Ho s oOpartmics c
Mpock00i O 3HAaHWU U MHE Jaji pa3pelieHHe Ha ero nepeaayy tebe, IJs 4ero MpHUCIaIn
IIpencraBurens. Ilo3HaKOMBTECS...

Aem. - 51 umero npaBo cOOOUTUTH KOMY-JIMOO MOJIyYeHHYIO HH(pOpMAIUIO? .

AA. - Ter 00s3aH 3TO clenarh - JIOAW JOJDKHBI 3TO 3HATh. THI JOIDKEH OMyOJIMKOBAThH
kaury B 2001 rony, He panbiie. [laBait paborarh, BpeMeHH Bcerja Mano. Ho Thl T0KeH OYeHb
MHOTO czenatb caMm. Paborats ¢ ToOOH 51 Oyny He oauH. Thl JOIDKEH caM MO3HABaTh UCTUHY, a
MbI OyZieM TOJIBKO KOHTPOJIMPOBATh U MOJICKA3bIBaTh KOHKPETHBIC MapaMeTphl TaM, I/I€ Thl YK€
caMm Bce NoHsU1. Bxitouaii koMneroTep.

'T'ak HEOXKMIaHHO MPOIOJDKUIIACH 3Ta HEOObIUHAs padoTa, KOTOpasi TENephb yKe HUKOI/Ia He
3aKOHYUTCS, OO TMO3HAHHME WUCTHHBI OeckoHeuyHO. Ho s He Xody cKa3zaTh, 4TO JUIS TO3HAHHS
JOCTaTOYHO BCETO JIUIIb OTKPBITh KaHAJ CBSI3U ¢ HOOC(EpoH, a MOoTOM OECKOHEUHO ueprarh U3
Hero uHpopMaIHio. ITO HE TaK, 3HAHUI OHM HE JTAIOT - MOXKHO MOJIY4aTh TOJIBKO MOJCKA3KU U UX
OLIEHKY CaMOCTOSITEJIbHO CJICTAHHBIX BBIBOJIOB, IMO3BOJISIONINE HE OTKJIOHSITHCS OT MPaBUILHOTO
nytd. W Tonbko TOraa, Korga Bbl CaMM IOJOLIIM K IOHMMAHUIO HMCTUHBI, HO HE XBaTaeT
KOHKpETHOW MH(pOpMalluu, OTCYTCTBHE KOTOPOM MPEnsTCTBYET AajbHEHIIEeMY MO3HAHWUIO, OHU
OKa3bpIBalOT moMolb. IIpuuem 3Ta momoulb OKa3bIBae€TCs TOJIBKO B TOM Cllydyae, €CJIU BBl
OECKOPBICTHO WIIETE 3HAHWM AJs JoJel, a He BhIroAy Ui ceds. Kak Tombko Tema packpbiTa,
KOHTaKT ucuezaer. CaMo HavaJio ¥ XOJ1 3THX padoT yOe i MEHsI B TOM, 4TO: -

- 80-nepevixX, dTU AYXH, €CIIM UX TaK MOXHO Ha3bIBaTh, MATEPUAIBHO CYIIECTBYIOT, HO HX
MaTepus HEJOCTYIHA HAlIEMY 3PEHUIO U OCA3aHMUIO;

- 80-6MOpbIX, OHU PA3yMHBI U MOTYT OOLIATHCS C JIObMU;

- 6-mpembux, OHU XOPOIIO OCBEJOMJIEHBI O JieiaxX Ha 3eMJle;

- 8 YemeepmulXx, OHU UMEIOT Hay4HbIe [MO3HAHUS HECOMOCTABHMO BBICILIETO MOPSIKA, YeM
T€, KOTOPBIMU PACIIOJIAraéM Mbl;

- 6 namvix, HOOC(hEpa HEOJAHOPOIHA - €CTh AYXH, KOTOPHIE PYKOBOACTBYIOTCS MOPAJIBIO
n00pa BBICOKOTO MOPSAKA - Ja’K€ HAMEKOB B MBICJISIX Ha JIOXKb WM 3J10 Y HUX II€T, a €CTh MOJIHAas
UM TIPOTHUBOIOIOXKHOCTb.

B xome paboThl MOSBHINCH W CaMO3BaHIIb, HACTPOCHHBIC BPAXIEOHO H CTPEMSIIHAECS
nomemniate paboTe, BHECTU [AE3MH(OPMAINIO, - TMOITOMY IOCTOSHHO MPHUXOAMUIOCH CHadaja
MIPOBEPSATH U MEPENPOBEPITh KOPPECIOHIEHTA, YTOObI YOETUTHCS, YTO 3TO UMEHHO TOT, KOT'O ThI
BbI3BaI. C Jpyroi CTOPOHBI, HY’KHO ObUIO MOCTOSHHO aHAJIM3UPOBATh U MHOTOKPATHO MPOBEPSTH
nocrynatouryro uHpopmauuto. Hanpumep, nHdopmainus, Kacaromascsi THUIOTE3bl CTPOSHHS
3eMiM, TIIATENBHO MpOAHATU3UPOBAaHA M MpoBepeHa pacueTamu. MHopmanus, KOTOpyro
MIPOBEPUTH MOKA HENb3s, HO OHA IMOATBEPXKAAETCA IPYIMMH HM3BECTHBIMM HCTOYHHMKAMH,
NpUBEJCHA Ui MOCJIEIYIoLIed MpOBEpPKH YHUTATeNsIMH, BKJIOYas Ty, KOTOopas paHee Oblia
HEU3BECTHA BOOOIE, HO MOXKET OBITh MOATBEPKIAEHA WJIM ONPOBEPrHYTa HAYYHBIM MOHUCKOM H
HKCHEPUMEHTaMHU.

JI0BOJIbHO MHOTO MOJTY4€HHON HHPOPMAIMHU B KHUTY HE BKJIIOUEHO:

- YaCTh UMeTIa INYHBIN XapaKTep U He TOJUICKUT OTJIacKe MO MOHSATHBIM MPUYHHAM;

- 4YacTb uH(pOpMallUM T[epeAaBajach TOJBKO Ui TOro, 4YTOOBI IMOMOYL aBTOPY B
OCMBICJIEHUN HEOOBIYHBIX MOHATHH BUICHHUEM LIEJIOCTHONW KapTUHBI U 3HAHUEM 3aKOHOMEPHOCTEH
- OHA 3aCEKpEeYeHa, MOCKOJIbKY MOKET OBITh MCIIOJIb30BaHA B BOEHHBIX 1essix. OHa nepegaBaiach
aBTOpY NP YCJIIOBUHU JAJIbHENIIETO HEPA3IIIALIEHHS U 110 3TOM IPUYMHE UM YHUUTOXKEHA,

- 4acTh UMeJa MPU3HAKU SBHOU Ne3WH(OpMAalUKd OT HETaTUBHBIX KOPPECIOHIEHTOB U 1O
9TOW IIPUUYNHE IPOUTHOPHUPOBAHA.

I'nasa 8.
"Tpauncypaubl" Ilepuoguyeckoro 3aKkoHa
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Tak 3auem u 4TO k€ MbI J0JKHBI uckaTh? U rane? U kak? YTo e Mbl XOTUM MOJTYYUTh OT
norcka B mepuoauueckoM 3akoHe? [Ipexxne Bcero, Tspkenble CTaOWIIbHBbIE PAaIUOAKTHBHBIE U
HEPaJMOAKTUBHBIE JIEMEHTHI C MEPHOJIOM IOJypacnajga Kak y TOpHs (***Th - 1,389x10" JIeT)
WM Goliee, ¥ IIOTHOCTHIO Goee 28,2 kr\nm®. TeOpeTHdeCK: 9TH IIEMEHTbI IPEICKa3bIBAIICH
¢usukamu. HeymonmMmas Jloruka pacdera, Mpd KOTOPOM MBI MOJYYHIIA IUIOTHOCTH BEIIECTBA
foHo# 3emin Gostee 28 kr\qM3 ymopHO J0Ka3biBaia GakT CYIIECTBOBAHMS 3araJ0YHbBIX THKEIIBIX
3JIeMEeHTOB. HeoJHOKpaTHO MOSBIISIINCH MYOJIMKAIIMKA O TOM, YTO 32 AKTUBHBIMU HECTAOMILHBIMH
AJIEeMEHTAaMHU JIOJDKEH CYILECTBOBAaTh «OCTPOB CTAOMJIBHOCTH» M3 LEJIOr0 psiia TSHKEIBIX
METaJUIOB TPAHCYPAHOBOW I'PYIIIIBIL.

Mps1 yOeaunucy B TOM, 4TO MEPBOHAYAIBHO IJIOTHOCTh 3€MHOT'O BEIIECTBA ObLiIa BHICOKOM,
CYIIECTBEHHO BBIIIE IJIOTHOCTH M3BECTHBIX HBIHE 3JIEMEHTOB, M TAKHE DJIEMEHTHI JOJKHBI OBITh
B 3HAYMTENbHBIX KOJMYECTBAX B fAJpe IUIAHEThl U TOHbIHE. Eciu 1oKa3aTth 3TO, CTaHOBUTCS
JIOKa3yeMbIM U Bce ocraibHOe. [lo Bcell BUIMMOCTH, HY)KHO HCKaTh TSXKEJbIE 3JEMEHTHI B
[Tepuonnueckoii cucreme anemenToB [[.M. MennaeneeBa - OTBET JOJDKEH OBITH TaM, M, CKopee
BCETr0, B TPAHCYPAHOBOU 30HE «OCTPOBA CTAOMIBHOCTH». B CyIlecTBOBaHWU STUX CTAOMIIBHBIX
TPAHCYPAHOBBIX 3JEMEHTOB TEOPETUKU siIepHONW (U3MKKM HE COMHEBAIOTCS, HO IOKa HUX
OOHapyXUTh HE CMOIJIM, KaK HE CMOTIJIM IOJYYHTh HCKYCCTBEHHO. Jla MX W HEBO3MOXHO
OOHapYXHUTh B 3€MHOM KOpE - KOTrJa OHa ObLIa eIle KUIKas, OHH YTOHYJIH B PacIliIaBe KaK camble
TSDKEIIbIC, a TOATOMY JIOJDKHBI HAXOIUTHCS UMEHHO U TOJBKO B snpe 3emun. C camoil mepBoit
CEKYHJIbl CO3/IaHHS, OHU, KaK M MOJIO)KEHO Hauboyiee THKENbIM YacTHIIAM TBUIEBOrO O0Jaka,
OKa3aJuch B eHTpe GopmupoBanus Tes CoHEYHOU CUCTEMBI - B siipax COJHIIA U TUTAHET.

DTH 37E€MEHTBl OCHOBBI MUPO3JIaHHMs, €CIIM XOTUTE, 0a30BbIe, MPUBBIYHBIMU CIIOCOOAMU HX
MOKa HE OOHAPYKHMIIU, TIOTOMY YTO MCKAJIM HE TaK U HE TaM, I/Ie UX HY)KHO UCKATh U TJI€ MOXKHO
HaWTH. DTH TPaHCYpaHOBBIC AJIEMEHTHI JODKHBI HMETh €lle W O4YeHb OOJIbLINE MEePUOJbI
noJjtypacnajaa, COMOCTaBUMBIE WJIM MPEBBIIIAIONIME BO3PACT BCEX M3BECTHBIX 3EMHBIX MOPOJ U
Conneunoii cuctembl. [lomyduTh UCKYCCTBEHHO HMX HEBO3MOXKHO H3-3a CIHUIIKOM OOJBIIUX
MOTPEOHBIX MOIIHOCTEH SIEPHBIX YCTAHOBOK - TAKUX CEHYAC MPOCTO HET.

[leproanueckast cucreMa M3BECTHBIX HaM AJIEMEHTOB, OYEBUIHO, MPEJCTABISET U3 cels
nogoOue aiicbepra, y KOTOpOro BUJIMMAs YacTh MPEACTaBICHA 3JIE€MEHTAaMU 3€MHOM KOpHI, T.€.
MPOJIYKTaMU pacliafia HEM3BECTHBIX HAM CBEPXCTAOMIIBHBIX TSKENBIX 3JIEMEHTOB. JTa Taliuila
10 CBOEH CyTH aHAJIOTMYHA CTPOCHUIO 3eMJIM B pa3pe3e CHU3Y BBEPX, HIIM OT IIEHTPA K TPaHUIIaM
aTMoc(epsl: - B OCHOBE TSKEINbI€ SJIEMEHTHI sifipa, 3aTeM HeCTaOWIbHBIE AJIEMEHTHI (a3oBOTO
nepexojia Win 3JIEMEHTHl aKTUBHOW 30HBI MPUPOJHOTO SIIEPHOTO pEaKTopa, Jajee MPOTYKThI
pacmana, - dJEeMEHThl Kopel 3emiu U arMmocdepbl. Buanmo, Heobxoaumo paszpaboTaTh
TEOPETHYECKUN MPOTHO3 MO TAOJMIIE JIEMEHTOB MEPHOIUYECKOTO 3aKOHA, W 3aKOH IO3BOJISET
9TO CAeNaTh, IOTOMY YTO OH SIBISIETCS CUCTEMHBIM, - & TaMm, TJIe €CTh CUCTeMa, MOXHO CHeNaTh
TEOPETHYECKUH TTPOTHO3 €III€ ¥ TOT0, HhIHE HEM3BECTHOT'O, HAa YTO JIOJDKHA PACIIPOCTPAHATHCS ITa
cucTema.

Ilepuoouueckas cucmema 21emenmos Menodeneesa, - ecmecmeeHHas cucmema
XuMudeckux snemenmos, paspabomanuas J.1. Menoeneesvim Ha ocnoge omxpvimozo um (1869)
nepuoouyeckoeo 3akona. CospemenHas opmyauposka 2mo20 3aKOHA 368Y4um mak: c8ouUcmed
INEeMEHMO8 HAXOOAMCS 8 NePUOOUUECKOU 3A8UCUMOCMU OM 3apsa0ad UX amoMHwIX s0ep. 3apso
a0pa Z paseH amoMHOMY (NOpPAOKOBOMY) HOMepy JleMenma 6 cucmeme. JIieMeHmbl,
pacnonodxcentHvle no eospacmanuio Z (H, He, Li, Be...), obpazyiom 7 nepuodos. B I-m - 2
anemenma, 60 2-m u 3-m - no 8, 6 4-m u 5-m - no 18, 6 6-m - 32. B 7-m nepuooe (na 1990)
uzgecHvl 23 onemenma. B nepuoodax ceoticmeéa 371eMeHmMO8 3AKOHOMEPHO UBMEHAIOMCA Npu
nepexooe om WjeloYHbIX MEemaiog K O1azopooHbiM 2a3am. Bepmuxanvnvie cmonbyvl - epynnul
9/IeMeHmos, CXOOHbIX NO CBOUCMBAM. Buympu epynnvl  ceolicmea s1emenmos makdice
UBMEHAIOMCS 3AKOHOMEPHO (Hanpumep, V WeNI0YHbIX Memainos npu nepexode om Li k Fr
go3pacmaem xumudeckas akmugHocms). Inemenmol 2=58-71, a maxace ¢ Z=90-103, ocobenro
CX0OHble no ceoucmeam, obpasyrom 2 cemelucmea - COOMBEMCMEEHHO JAHMAHOUObL U
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aKmuHouowl. IlepuoouyHocms c80UCME dIeMEeHMO8 00YC08]IeHA NePUOOUYECKUM NOBMOPEHUEM
KOH@Ueypayuu 6HEWHUX INeKMPOHHBIX 000a04eK amomos. C nonodxiceHuem d1eMeHma  cucmeme
CB8A3AHbL €20 Xumuueckue u Muozaue usuveckue ceovicmea. Tsacenvie ul 103 a0pa neycmotiyugul,
nosmomy, Hanpumep, amepuyuii (Z2=95) u nocrnedyowue siemeHmsl He 0OHAPYI’CEHbL 8 NPUPOOE,
- UX NOAYYAlOM UCKYCCMBEHHO 6 s0epnblx peakyusax. IlonHoe HayuHoe o06vAcHeHuUe
Ilepuoouyeckasn cucmema s1emenmos Menoeneesa noayuuna Ha OCHO8e KBAHMOBOU MEXAHUKU.
3akon u cucmema Mendeneesa nexcam 68 OCHOBe COBPEMEHHO20 YUEeHUs O CIMPOEHUU 8elecmad,
uepaom nepeoCmeneHHyr) poib 8 UYYEHUU BCe20 MHO2000pa3us XUMUYECKUX Geujecms u
cunmese HOB8bIX 2IeMEHMO8.

IMpennosaraemobie pusnko-mexanndeckue csoiictea TEPOULOB -
CTa0MJIBHBIX TPAHCYPaHOBBIX 3jieMeHTOB (NoNo 143-159)

[Ipenmonaraempie  ¢uszuko-mexanudeckne cpoiictBa TEPOUJIOB -  craOuiabHBIX
TpaHCypaHOBBIX 3J1eMeHTOB (NeNe 143-159)

Homepa 3j1eMeHTOB, CBOICTBA 143 144 145 146
ATOMHBII BecC 331 332 334 337
IT10THOCTS, kr\qm® 35,67 36,39 | 41,36 42,64
Temmneparypa mnapnenus C° 24 275 24 2737 | 27
739 815
Teepnocts HRC 25 24 21 13
Tpoun. PacTskeHus Kre\MM” 2100 2100 | 1200 | 270
VY nenbHast aKTHBHOCTH KIOPH\KT 281 65 0 139
Ilepuon monypacnasa, cex 133481,2435x10" | - -
Conepx. B xuak ¢ase sapa 3emuu, B | 3,0 0,4 0,4 2,0
%
Conepx. B TBepn 30HE siapa 3emun, B | 0,6 0,5 0,6 0,4
%
Homepa 3j1eMeHTOB, CBOIiCTBA 147 148 149 150 151
ATOMHBII Bec 339 340 345 346 348
TnoTHOCTS, Kr\IM® 41,37 | 39,31 | 43,42 | 43,56 | 32,42
Temmepatypa mmaBaesus C° 25738 | 27421 | 27 27 28
158 736 375
Teepnocts HRC 12 13 13 23 12
Tpoun. PacTskeHus Kre\MM” 2400 2400 1300 1400 1200
VY nenbHast aKTHBHOCTH KIOPH\KT 183 65 234 0 1586
[lepuoa nonypacmnaja, cex - - -
Conepx. B xuak ¢ase sapa 3emuu, B | 1,0 14,0 2,0 14 0,18
%
Conepx. B TBepn 30HE snpa 3emmn, B | 4,0 20,0 3,0 1,0 1,0
%
Homepa 3J1eMeHTOB, CBOiCTBA 152 153 154 155 156
ATOMHBII Bec 349 351 352 353 354
T1oTHOCTSD, Kr\z[M2 43,46 46,48 43,61 | 45,25 45,28
Temreparypa miaBiaeHms C° 27358 | 27376 | 27 13 17
271 737 251
Teepnocts HRC 34 11 12 24 15
Ipoun. PacTsuienus krc\mm® 1700 370 490 620 380
V ienibHas aKTUBHOCTD KIOPU\KT 1237 6 26 0 160
Ilepuox nomypacnana, cek - - - -
Conepx. B xuak ¢ase sapa 3emmy, B | 1,9 18,0 18,0 24,0 1,4
%
Conepx. B TBepn 30He spa 3emum, B | 0,1 15 2,0 3,0 11,0
%
Homepa 3j1eMeHTOB, CBOICTBA 157 158 159
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ATOMHEIH BeC 355 356 358

[L10THOCTD, Kr\1M’ 46,62 47,43 | 47,57

Temneparypa naasnenns C° 43 616 48 48 358
473

Teepnocts HRC 35 31 23

Tpoun. PacTsukennst kre\MM® 3134 1400 | 1300

Y nenbHAs aKTHBHOCTH KIOPU\KT 0 1236 0

Iepro moypacmazia, cex 32425273,2413x101 - 32253153,17x101

Conepx. B xuak ¢asze sapa 3emim, B | 11,0 1,0 0,0

%

Conepx. B TBep 30HE snupa 3emuu, B | 2,6 0,23 48,0

%

Xopo1io, Mbl MOJYYWIH BaXHYI0 HHQOpPMAIMIO [0 TEpOUAaM, HO KakK IMPOBEPUTH €e
UCTHHHOCTB? JI7s1 3TOro HEOO0XOAWMO MpOAHATU3UPOBATH €€, OOOCHOBaTh M COCTAaBHUTh
[pOorpaMMy SKCIIEPUMEHTAIbHON IMPOBEPKH, MOUCKA PEAJbHO CYHIECTBYIOLIMX TPAHCYpaHOB B
MaTepuaabHOM Mupe. Eciu 3HaTh TOUHO, UTO KOHKPETHO U I'/I€ UCKATh, 3HAaTh CBOMCTBA TOTO, UTO
UIIeIIb, KPYT MOMCKOB PE3KO CYy>KaeTcsl U 00peTaeT KOHKpETHbIe HampaBieHus. IMeHHO B 3TOM
JOJDKHA 3aKITI0YaThCs CYTh METOJIOJIOTHH HAyYHOTO TOMCKA MaTepUAIMCTHYECKOW (U3UKU C
UCIOJIb30BaHUEM MeTaPU3NIECKUX CIIOCOOOB.

JlaBaiiTe cHavaja XOPOIIEHBKO O0JIyMaeMm, 4TO kK€ 3a MH()OPMAIMIO MBI MOTYYHIIH, TEM
0oJsee 4TO cremuTh 37ech Henb3s: Kopp. HeomHoKpaTHO oco0o0 moauepkuBanu, yto TEPOM/IbI
OYEHD OITACHBI. HyxHO o4eHb OCTOPOKHO U TILATEIbHO BCE B3BECUTH, IIOHATH, B UeM 0J1aro
1 OIIaCHOCTb TEPOUOB.

K Ttepoumam Mbl OpULIUIM B TMOUCKAaX MOATBEPKACHUS TUIOTE3bl CTPOCHMSI 3EMIIH.
[TocMoTpHUM, YTO MOMYYUTCS, €CTU MPUMEHUTH IMOJYYCHHYIO MH(OpMAIMIO K 3TOI THIlOTe3e.
Hawm nanu ma(GOpMannio o XuMU4IeCKOMY COCTaBY siipa 3eMITH, €ro KUIKOW U TBEpAOH 30H:

DJIeMEHTapHbIN COCTaB KUJAKOM 30HbI s1ipa 3eMiu, B %

6 [ 2,0%) 147 (1,00 49 [ 2,0% 150 (1,4%
14a.195 o T MDIRON) . 2o1 ey Y BCeX TEPOMIOB OYEHBb BHICOKHE

A 152 (1,9 W)

s

143 (3,0%] 148 (14%) IUIOTHOCTh W TEMIICpaTypa IJIaBJICHUA,

YTO TOATBEPKIAET MPEANOJIOKEHUE O
TOM, YTO C TEpPBBIX JHEW IUIAHETHI
TSDKETIBIE DJIEMEHTHI T0JT JIEHCTBUEM CHJT
rpaBUTAllMU YTOHYIU B paCIUIaBIEHHOM
MaTepuud W OMNYCTUIUCh BHH3: sJpa
IJJAHET MOTYT COCTOATH TOJIBKO U3
TEPOUJIOB, a KOpa IUIAHET TOJIbKO W3
Oonee JIETKUX OJIEMEHTOB, BKIIOUas
YBA)KAEMbIE HAYKOW KE€JE€30 U HUKEIb,
KOTOPBIX B fAJIp€ IUIAHEThl HUKOTJA HE
OBLII0.

DJeMeHTapHBIi COCTaB TBEPAOIO
spa 3emun, %%

Bricokue Temneparypsl M1aBlIeHUS
TEPOUIOB  TOJATBEPKIAOT, YTO TIPH
B (o.4%; BPICOKHX TEMIIEPATypax sIpO IIAHEThI
147 (4,0%) 146 (0,057 — 143 (0 eae) JICHICTBUTEIIBHO MOXKET OBITh TBEPIBIM, a

HaJgu4yue B KUAKOM 30He sAnpa 24%
tepouaa Nel55 (tmn=137370C) cBuAETETHCTBYET O TOM, YTO CIUIAB METAJIJIOB ATOM 30HBI MOXKET
OBITH KXHUIKUM.

[To mpeneny mMpoOYHOCTH HA PACTSHKEHHUE TEPOUIBI MPEBOCXOAT YIIIEPOJTHOE BOJIOKHO

(2300 kr/mMm2) Kak camoe MPOYHOE W3 M3BECTHBIX HaM, CIIEJIOBATEIbHO, ITH METaIbl UMEIOT

157 {119%:)
===

155 (24%:) 154 (1B%)

156 (1,4 %)

154 (20%) 155 (3,00:) 157 (2,6%) 158 {0,23%)

153 {1,.!%] |
152 {0,1%:) | — EOEETH
151 (8,0%) 150 (1,003 149 (3,0%)
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HEOOBIYHYIO CTPYKTYpPY, OTJIMYAIONIYIOCS OT TNPUBBIYHON HaM KpucTaummdeckod. [lo Bceit
BUJUMOCTH, 3TO CTPOCHHE MHKPOBOJIOKOHHOE, OOYCJIOBJIEHHOE CBONCTBAMH BHEIIHUX
AIEKTPOHHBIX 000JIOYEK.

I'paduk cpaBHEHUS TEPOHIOB IO TUIOTHOCTH, B r/em®

19,22 rfoad
Ao {3omoro)

787 1fou3
F& (memen)

a3 144 145 146 147 748 149 150 151 152 153 154 158 156 15T 158 159

I'padiK CPaBHEHHS TEPOH/IOB IO IPOYHOCTH, B KI/MM’

| 2300
L
WirNe Qg Hde
BONCKHD

K

143 144 145 146 14T 148 140 150 151 152 153 154 155 156 157 158 158

OTH e BHEIIHHWE OO0OJIOUYKM BJIMSIOT Ha MEpUoJbl MOJIypacnajaa, 3HaueHHs KOTOPbIX
yIaJIOCh TOJYYUTh TOJBKO JUII OCHOBHBIX JJIEMEHTOB, MOO TMOJYYHTH JUIS BCEX OBLIO OUYEHBb
TPYAHO. DTH 3HaueHUus JaBaquch Kopp. TOJNBKO B CEKyHAaxX, TaK KaK OHU MPEIyNpeauiv, 4To
MPUHATAs y HAC MPaKTHKa cYeTa OOJNBIINX IEPHOJOB BPEMEHH B 3€MHBIX T'OJaX HEKOPPEKTHA,
nb0 3eMHOI roj paHblle He ObUI TakMM, KakuM OH ceiuac siBiserca. Ecim 3emMHON rof
31,472299x106 cek, TO roja MOHO HCIOJIb30BAaTh TOJBKO KaK pPa3MEPHOCTb CPABHUTEIbHOU
oueHKU. [IpUMEHMB 3Ty OLIEHOYHYIO Ppa3MEpPHOCTb, IOJYYUM, UYTO TEpHOJ] MOJypacnaaa
anemenTa Nel43 - 42412295 mapn. ner, a anementa Nel57 - 770,605681 mmpa. net, 4to
MHOTOKPATHO O0JIbIII€ U3BECTHOI'O BO3pacTa 3eMJIH.
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AR358

A7 > | | | .
AT | I

thd}ux CpABHEHWS] TEPOWUADBE
No TeEMNepaType njasieHns |

AN

Ho Henb3s 00BACHUTH TaKyl0 CTaOMIIBHOCTH TEPOUIOB TOJBKO JIEKTPOHHOH CTPYKTYpOM
ux obonoyek. TaM HOMKHO OBITH €HIE «4TO-TO», YTO CTAOMIM3UPYET SJEKTPOHHBIE oOjaka,
npugaBas TepouaM HeoObIYHbIE CBOKCTBA. Kopp. MOsSCHIIIN, YTO CBOWCTBA 3TH O0YCIOBJICHBI Y
HUX HAJIMYHUEM JIBOWHOM AJICKTPOHHON 000JI0YKH, BTOPOU CIIOM KOTOPOM 00pa3oBaH HEU3BECTHOM
[OKa 36MHOM HAyK€ 3JIEMEHTAPHON YaCTULIEH Kacca JENTOHOB - BAUTOHOM.

[IpuM. aBT. - BUTOHT : OT JaTUHCKOTO Vita - )U3Hb, Ha3BaHUe naHo MHouW. BUTOH: - ve -
aJeMeHTapHas yactuua. Macca no anektpony - 0,62 m snexrpona. 3apsan - 0 (Hons). Popma
OpOUTHI - OJUIMIIC, B OJHOM U3 (OKYCOB KOTOPOTO HAXOIUTCS DIEKTPOH, T.€. BUTOH
OTHOCHUTENILHO sJipa - CIYTHUK BTOPOrO NOpSAAKAa M BpallaeTcsd OKOJIO 3JEKTPOHA, BOKPYT
KOTOpOr0o MOKeT ObiThb A0 8§ BHUTOHOB. Ko3(p@uimeHT 5>HeproHachIIIEeHHOCTH BHUTOHA
OTHOCHUTENIHO 3JIEKTpoHa - 6. BUTOH NOTYMHSETCS BCEM 3aKOHAM BOJHOBOW TEOPHM IS
2JIEMEHTapHbIX YacTull. CKOpOCTh pacIpOCTPaHEHUs BUTOHHOIO IOJS OTHOCUTEIBHO CKOPOCTH
ceeta - 4C (4 ckopoctu cBera B Bakyyme). [lnoTHOCTh MH(OPMALIMOHHOTO IMOJISI BUTOHA
OTHOCHUTEJIBHO AJ1eKTpoHa - 105 (BMecTo 1 OaliT nH(popMaIMK «I10 3IEKTPOHY», MOKHO 3aJI0KUTh
B TOT ke 00beM 100 kunoOaiT undopmarun).

Buton - BakHelIIasi 3JIeMEHTAPHAs 4YacTHIA - OCHOBA OHMOJIOTMYECKHX MOJIed W
JHEPruu OMOJI0TMYeCcKON KU3HH IIAHEThI.

Kopp. yTBepxaatoT, 4TO TepOH bl CIIOCOOHBI MTPEBpAILaTh HEXKUBOE B KUBOE U HEKOTOPHIE
U3 HUX MCHOJb30BAINCH NPU MPOEKTUPOBAHUU Ouocdep MiIaHET B KAaYeCTBE MPOTOTUIIA WIIU
obpasua crpykrypsl JIHK - ocHoOBbI Guonornuyeckux ¢opm. Ha mo6oif manere ¢ 6uocgepoit
KHU3Hb CO3/]aBaJIach MO OJHOMY M3 TEPOHUI0B, KOTOPBIA BHIOMpAJICS U3 YCIOBHM NMPUEMIIEMOCTH
JUIL Cpellbl IUIAHETBI: €€ CPEAHMX TEMIIEpaTyp, MHTEHCUBHOCTH M CHEKTpAa M3JIyYE€HUN 3BE3/bl
CUCTEMBI U Sipa IJIAHEThI, TPaBUTALlMM U MHOTOro Apyroro. MIMeHHO 3/1ech HaXxOquTCsl Hayaio
KHU3HH, JJIs1 CHHTE3a KOTOPOM M3 HEXUBOW MaTepUu JTOCTATOYHO HAIWYMs BBIOPAHHOTO Tepousa
B XMMHUYECKH YMCTOM (opMmMe U mporpaMMHOTo oOecnedueHus Oynymied xuBoil 6uodopmbl. B
3eMHBIX YCJIOBHUSX CHHTE3 >KMBOH MaTepuu MPOMCXOIUT B BOJHON CMECH MOJEKYN OEJIKOB U
HAaYMHAETCS HEMEAJIEHHO C MOMEHTA BHECEHHS HEOOJIBIIOTO KOJMYECTBA TEPOUA.

Hac okpyxaer Cl0XHBIM MHUp M JIBOMHas 000JI0YKa aTOMHBIX sIEp TEPOMIOB SIBISETCS
MposiBIeHuEM (pakTopa MPOCTPAHCTBEHHOI'O CABUIa B MHOIOMEPHOM IpOCTpaHcTBe. B3ammHoe
MIPOHUKHOBEHHUE MPOCTPAHCTBEHHBIX CTPYKTYP U UX SHEPreTUYECKHX MoJel 00ecreunBatoT caMo
Hallle CYIIECTBOBAaHUE U caMy KM3Hb. Bonpockl Teopry MHOTOMEPHOTO MTPOCTPAHCTBA U CUHTE3a
KHUBOM Marepuu OyAyT pacCMOTPEHBI HMXKE, IOCKOJIbKY HEOOBIYHYI0 M CIOXKHYIO JUIS
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BOCIIPHUATHS MHPOPMALMIO JIyUIlle MOCTUTaTh MOCTENEHHO, OT MPOCTOrO K CIOXKHOMY, OO IO
Mepe MOHUMAaHUS IPOCTOT0 NMPUXOIUT MOHUMaHUE 00JIee CI0KHOTO.
[TockonbKy CBOM pacCyXICHHS Mbl Hadall C SIBHBIX HECOOTBETCBHH C PEabHOCTHIO
B3IJIS1JI0B COBPEMEHHON HayKU Ha CTpOEHHUE 3eMild, MoIbITaeMcs ceifuac mpeacTaBuTh MOJEIb €€
YCTpOKHCTBA 110 HH(pOpMAIHH, KOTOpas Obl1a npepocTaBieHa Hamumu Kopp.
Crpoenue 3emin
Bepxuni 830-km Cnoi razoeoil HaHTUK

Humeupi 2042-KM4 CNOA rA30BOA MAHTHK

Aaenenne enndy 9237 ama

BHyTpEHHES TEEDADE METANNHMECKOE RAPO

AMAMETp 2163 kmM
NAOTHOCTE 43,032 rjen3
TEMNEpaTypa 144}8 C

BHewHAR xuaKan

METANANYECKSR obonoy
AvameTp 56422 kM
(TonwKHHa 2129,5 KM f
NAOTHOCTE 41,37 rfcu3
TeMneparypa 14428 C
(min 1237 2-max 15?.'*}]

~»x X

EHHOH

MpoTyGepanus BHyTpeHHEd
i aTHOChepel 3

Kopa 3emnn 5-70 kn.

{min

912 C{(

"BaTHuA cNOA” - nog Kopod
nu 77-MeTpossE cnoi
BYAKAHWYECKOrS Nenna

ngeneHwe 3532 atw
328-max 4237)

TEMNEpaTypa
92y

C (MaTepmk)

{min 783 C -

\
!

DEEIHOM)

ax 958 C)

Mazoeni npomesyTor 2872 KM

!

- MNnazHeHHuR WHYD reHepaTopa

-
T2ZTV -1 0GonouKa

MArHMTHOTE NONA 3eMnK

EHNAWEFD METARND-KAMEHHOMD
cnor nrotHocTE 3,0 rfom3

3ona crpoenus | HapyxHbrii IInoTHOCTS, JlaBnenue B | Temneparypa B | IlpenenbHbie
3eMHOTO IIapa JUaMeTp / | r/em® HACTOSsIIEe HACTOSIIEe 3HAYCHUS
TOJILIUHA  CJIOS, BpeMs, kr/cm® BpeMs, c° TEeMIIeparyp, C°
KM

Kopa 3emmm - | 12740/70 2,6-2,97 HM3BECTHEIE HM3BECTHEIE HW3BECTHLIE

TBEPABIC OPOJIBI JIaHHbIE JIaHHbIE JIAaHHBIE

Croit nemia | 77 MeTpoB nepeMeHHast 3532 3328 min | 927  marepuk, | 783 min 985

TOPHBIX  MOPOA BEJIMUMHA 4237 max 912 okean max

("BaTHBIH c10i")

Bepxnss mantus | 12600/830 TPYAHO c | 3532 BBepxy HnepeMeHHass B | IEPEMEHH. B

- ra3oBasi cpesia oTIpeJieTICHUEM CCUCHUH ced. M Bp.

Hwxnass mantus | 10940/2042 TPYAHO c | 9237 BHu3y nepeMeHHass B | IEPEMEHH. B

- ra3oBasi cpesia oTIpeJieTICHUEM CCUCHUH ced. M Bp.

[epexonnas 6856/217 BEPOSITHO HEPEMEHHOE, 12464 MIEPEMEHH. B

30Ha oT oxkoo 3,0 MOKHO ced. U Bp.

"KHIIAIIEro ciaosa" paccunTath

Buemnee siipo | 6422/2129,5 41,37 epeMeHHOE, 14428 12372 min

SKUIKAN MeTalll MOYKHO 15730 max
paccuuTaTh

Buytpennee 2163 43,032 MEPEMEHHOE, 14428 12372 min

Sapo  TBEPIBIN MOYKHO 15730 max

MeTaul paccuuTaTh

Cpennee s | - 5,51 - -

TUIAHEThI
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Menoenees JImumpuii Heanosuu,

(1834-1907), poccutickuii Xumuk, pazHoCmMOpOHHUIL V4eHbll,
neoacoe. Omkpwin (1869) Ilepuoouueckuii 3aKOH XUMUYECKUX
9NEeMEHMO8 - OOUH U3 OCHOBHBIX 3AKOHO8 eCmeCcmeO3HAHUS.
Ocmasun bonee 500 newamuvix mpyoos, cpedu KOMOPbIX
knaccuyeckue -Ocnoeol xumuu” (u. 1-2, 1869-1871,13-euzoanue-
1947)-nepsoe cmpotinoe uznodicenue HEOP2AHULECKOU XUMUL.
Aemop hyHOameHmanvbHbiX UCCIe008AHUL NO XUMUU, XUMUYECKOU
MexHoN02Ul, Qusuxe, Mempono2u, 6030YXONNABAHUIO,
MemeoponocuU, CenbCKOMY XO03AUCMEY, IKOHOMUKE, HAPOOHOMY
npoceewjeHuro U Op., MECHO CBA3AHHBIX C HNOMPEOHOCMAMU
pazeumusi npouzeooumenvHulx cun Poccuu. 3anoscun ocnoswvl meopuu pacmeopos, npeonoxtcui
NPOMBIULTIEHHBIU CNOCOO PPAKYUOHHO20 pa3ideneHus Hedhmu, uzoopen 6ud 6e30bIMHO20 Nopoxa,
NponazaHoupoBal UCNONbL308AHUE MUHEPATbHBIX YOOOPeHUll, OpouleHue 3aACYULTUBbIX 3eMeb.
Ooun u3 unuyuamopos coszoanus Pyccxoco xumuueckoeo oowecmea (1868, mvine Xumuuecxoe
obwecmeo um. J{.U. Menoeneesa). Ilpogpeccop [lemepbypeckoco ynusepcumema (1865-1890), ¢
1876 unen-xoppecnonoenm Ilemepoypeckoiu AH. Opeanuszamop u nepswiii oupexmop (1893)
I'nasnou nanamol mep u 6ecos (nvine HUU memponocuu um. /.M. Menoeneesa).

I'maBa 9.
Kak gelicTBMTEJIbHO YCTPOEHA 3eMJIS.

Hcnione3ys mpencTaBiICHHBIE JAHHBIE 110 TEPOMJAaM IOCTPOMM HPEAIojaraeMylo MOIEIb
CTPpOCHUA HaIlled TJIaHEeTHI. HpI/I IMOCTPOCHUN MOJCIN HCIIOJIb30BaHa CIIpaBOYHast I/IH(l)OpMaHI/ISI
U3 WM3BECTHBIX HMCTOYHUKOB, HAKOIJICHHAs CEHCMOJIOTMYECKUMH HCCIICHAOBAHUSMH, pacyeTHBIC
JaHHBIC HAIEH THUIOTe3bl O CTpOCHMH 3eMiau u uHpopMarus, moxydeHHas ot Kopp.,
Kacaromascss KOHKPETHBIX TapaMeTpOB 30H CTPOCHHS IUIAHETHI M COCTOSHHS BEUIECTBA THX H.
Takolf MOAX0J K OCMBICICHHIO TOpa3fo ILEHHEe M pe3ylIbTaTUBHEE, TaK KakK, HCIOIb3Yys
pas3IMyHbIC Hay4HbIE JaHHBIE O 3eMJIe, MOKHO MX COIOCTABUTh, CPABHUTDH C JAHHBIMU TMIIOTE3bI
n KOpp B xoHeuHOM HTOTE MBI AOJDKHBI IOJTYYUTDH C BBICOKOM CTEIIEHBIO BEPOATHOCTU TOUHYIO
MOJIeNIb YCTPONCTBA MJIAHETHI, KOTOPYIO MOXHO MPHUHATH 332 UCXOJHYIO TOUKY B IOCIEIYIOLIEM
HU3YUCHUU U IMPOBCPKE BBIBOAOB B OKCICPUMCHTAJIBHOM IMOPAAKE. Hwmxe B Ta6J'II/III€ IMPUBCACHBI
TOJIKO T€ MapaMeTphl, B KOTOPHIX Y MEHsS HET COMHEHHUH U KOTOpbIE MOTYT OBITh IMPOBEPEHBI
TCOPECTUICCKUMHU paCyYCTaMU IIPU MOCTPOCHUN MaTeMaTH4YeCKON MOACIIU CTPOCHUA IJIAHCTHI UIIN
(akTHUECKUMU 3aMepaMy IapaMeTpa NpsIMbIMU UM KOCBEHHBIMU METOJIaMH.

OueBuaHO, 4TO KOpa 3emiin, atMocdepa u ruapochepa UMEIOT MO CPaBHEHUIO C IIAHETOM
HUYTOKHYIO Maccy, MOpsiika OJHOTO MpoleHTa. MBI *HBEM Ha MOBEPXHOCTHU IIAHEThl U HaM
0COOEHHO Ba)KHO IMOHMMaHKE €€ OMoC(EepHBIX MPOLECCOB: UX HYKHO pacCMaTpUBATh OTAEIBHO U
oueHb NopoOHo. Ho Henb3s M3ydars 00010UKY MIIaHEThl Oe3 3HaHuM 00 ee OCHOBE, O TOM, YTO
BHYTPH 3€MHOTI'O I1apa.

Snpo miaHeThl COCTOMT M3 TPEX OCHOBHBIX yacTed - TBEPJIOW METaNIM4ecKOil 30HBI B
[EHTpe, Jajiee 000JI0YKa M3 METATMYECKOTO paciliaBa, OKpYKEHHas TPEeTbed OOOJOYKOU -
30HOW «KMITALIETO CJOS», B KOTOPOM M TPOUCXOAAT MPOLECCHl SJIEPHOTO pacraja BTOPOTO
YPOBHSL.

Ctpoenue 3emun no nanusimM Kopp.

TBepnoe MerajuiMueckoe SAApO IPU HBIHEIIHEW TeMIleparype sapa 14428°C mnorHoCTH
43,03 F/CM3, muametp - 2163 kM, macca 0,228x10xkr, uto coctaBiser 3,812% Macchl TIaHETHI.
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OT0 30Ha CTaOWJIBHOCTH, TMPOILECCHI pacmaga MPAKTUYECKH OTCYTCTBYIOT. l3MeHeHue
TEMIIEPaTyphl ¥ SBOJIOIHS pa3MEPOB sijipa 10 BPEMEHHU MOAJAI0TCS pacyeTy.

Kunkas Mertasnmueckass 000J0YKa HMMEET HapykHbI paauyc 3 211 kM, TommmHa
obonoukn 2129,5 KM, IJIOTHOCTh 41,37F/CM3, Macca COOTBETCTBEHHO 3,5179X1024KF, 49TO
cocraBisieT 92,27% mMaccel IUTaHEThl. JTO aKTHBHAs 30HA IEPBOTO YPOBHS peakTopa - 30Ha
MEPBUYHOTO pacraja TepOUI0B, UCTOYHUK SHEPTeTHKU IUIAHEThl: MAarHUTHOTO TOJIsI, BpaLICHUS
KOpBI, TEIUIOBBIX IMOTOKOB, SHAOTEPMUUYECKUX PEAKIIMI CHHTE3a FOPHBIX MOPOJ MOJACTHIIAONICH
00010ukH KOpBI. Temneparypa 30HbI B JaHHBI MOMEHT BPEMEHH 14428°C u 3aBucur ot creneHu
aKTUBHOCTH pacrajga TEepOUIOB, Ha KOTOPYIO BIMAIOT COCTaB, 00beM pabouero Tena
UMKIMYHOCTh €r0 pacnajaa, YAaJeHHOCTh OT OCHOBHOro peaktopa cucteMbl - Comuua. L{uki
AKTUBHOCTH 3€MHOTO sJpa Ha JaHHOW opOuTe miaHeTsl - 21570 meT- MeHsieT TeMIneparypy 30H
MeTauIn4eckoro siapa or max -15730°C go min -12372°C. Ceituac (1999 r.) Temmepatypa
cootBeTcTBYeT 13716-My Trojly TJIaBHOTO LIMKJIA. YKA3aHHBIA LMKI BIHUAET HAa UHTEHCHUBHOCTD
BOCXOZSIIUX OT siApa TEIUIOBBIX MOTOKOB. M3MEHEHHs TeMIiieparyp MO BpPEMEHHU MOJAaroTCs
pacuery. Temmeparypa IUIaBI€HUS METAJUIMYECKOIO CIUIaBa KUJIKOM 30HBI 11521°C, Hmxe
CpeoHero Tmokasarens Il TepouaoB, oOBscHseTcs npucyrcrsueM 24%  Tepouaa
Nel55(t,,=13737°C), 0,4% rtepomma Nel45(t,, =2737°C) U HEKOTOPOro KOIMYECTBA (HE Gonee
0,32%) mpoayKToB pacnaja - HeycToNUuBBIX (HUkKe No 142) paTnoakTUBHBIX 3JIEMEHTOB.

[Tapamerpsl 3eMHOro siipa Kak SACPHOTO pPEaKTopa JUMUTHUPYIOT HHTEHCHUBHOCTH
MOCTYIUICHHUS MPOJIYKTOB B 30HY PEAKIIMH TUIOIIAIbI0 KOHTAKTa TBEPAON U KUIKOH 30H, a BpeMs
paboTHI peakTopa B YCTOSBIIEMCS PEXKHME - 3aI1aCOM 3JIEMEHTOB TBEPJOTO SIIpa: 3aT€M HAYHETCS
MOCTETIEHHOE 3aTyXaHue ero paboThl 3a CUET «BBIFOpaHUs» pabouero Ttena («cTapeHHe
IJIaHEThI»). Macca TBepIor 1 KUIKON 30H siIpa COCTABIISAET 5,7459)(1024 KT, T.€., 05853% Macchl
mnaHeTel. OcraBmmecs 3,9147% wmaccel (0,2341x10241<r) IpU pacyere Ha OCTaJbHOU 00BeM
HaxOJISIIIUXCS BBIIIE 30H, BKJIIOYask KOPY, JalOT cgez[mom ILIOTHOCTB TONBKO 0,2478 r/em®. A npu
CpEIHEH MIOTHOCTH 3€MHOM KOpPHBI 2,6-2,85Kr/cM™ 03HAYaeT, 4TO 3alOJTHUTh OCTABIIHECS 00bEMbI
JI0 HYDKHEW TPaHMIbl 36MHOM KOPBI KUJKOW MAHTHEN C IUIOTHOCTBIO TOTO K€ MOPSAKA, YTO U
0a3aJIbThl, MBI HE MOXKEM: TaM OCHCMEUMENbHO CYUIECHEYem 2aA308blil C/101l MeXHCOY AOPOM U
00010uKOll KOpbl nAaHempl, TOITOMY INOJIPOOHEE pPacCMOTPUM JalIbHEHIIEe MOCTPOEHUE
MOJIETIH TIJIAHETHI.

Mertannndeckoe g/1po, OKpY>KEHHOE KMJIKOH MeTalInyeckoil 000JI0UKOMH, MOKPHIBAET 30HA
«KUIALLIETro CJO0sH - 30Ha CIIaBa KUILAILIEro KaMHS M MeTalljla U3 PachaJarolinuxcsl 3JIEMEHTOB C
Nel43 wu menbpme. TonmuuHa cinos 217 kM, TemrmepaTypa €ro MOrpaHUYHONW 30HBI a/IeKBaTHa
TeMIepaType *HUJIKOH MeTalIn4ecKoil 000J04YKH, a TeMIepaTypa BEpXHHUX CIIOEB - 12464°C, u
9TO MPOUCXOUT 33 CUET HMHTCHCUBHON KOHBEKIIUH, YCUIICHHON MHTEHCUBHBIM Ta30BBIJICTICHUEM.

B «unsmem crioe» HaXOOUTCS 30HAa BTOPOrO YPOBHS pPEAKTOpa, TI/A€ MPOUCXOIUT
JNaJbHEHUIINI pacraj METalIoB U TEepexo] U3 HEYyCTOMYMBBIX B YCTONYMBBIE DJIEMEHTHI M
M30TONbI 3¢eMHOM KOpbl. KopoTkne mo BpeMeHM NEpHOJbl paclajia HEYCTOMYMBBIX 3JIEMEHTOB
AT MyJbCAlMI0 TOCTYIUIEHMSI B CpeAy CBOOOJHBIX JJIEKTPOHOB M  OOECIEeUHBAIOT
BBICOKOYACTOTHBIN XapakTep TOKOB sApa. YUWTHIBAasg, UYTO CEYEHHUE sJpa KaK IPOBOJHUKA
YpE3BBIYAMHO BEJIMKO, HMEET MECTO SBJIEHHWE WJICaJTbHON TMPOBOJMMOCTH TIPH BBICOKUX
TeMIIepaTypax M JAABJICHHSIX, YTO BMECTE€ C BBICOKOYACTOTHBIMM TOKAaMHU HMMEET BaKHEWIIee
3HaueHue 11 POPMUPOBAHUS T€HEpaTOpa MarHUTHOTO MOJIsE 3eMJITH.

BrlI111€ 30HBI «KHUIIAIIETO CIOS» HAXOAUTCS MEepPBUYHAS aTMOcdepa TUIaH TOIIIMHONW OKOJIO
2900 kM, cocrosmasi U3 JBYX PE3KO BBIPAKEHHBIX 30H: 0oJiee MIOTHOW HIDKHEH W BEpXHEH,
MEHEe IUJIOTHOW. 3/1eChb HAaXOAMUTCS 30HAa MHTEHCHUBHOTO HCHApEeHHs] 3JIEMEHTOB, KOTOpHIE B
C)KaTOM Ta30M0J00HOM WM MapoBOM CJIO€ NpPeoOpasyloTcs B ra3bl - OCHOBY MEPBHYHOMN
atMocepsl TIaHeThl, nO0 arMocdepa, B KOTOPOM MBI KHBEM, BTOpPHYHA U SBISETCS
MIPOM3BOIHOM MEPBUYHON aTMOC(Epbl. ITO aHAJIOT Ta30BOT0 PEAKTOpa U MOKHO CMOJEIUPOBATh
9TH 30HBI IS HM3Y4YeHHs YCIOBHM (QOpMHUpOBaHUS W PabOTHl TeHepaTOopa MAarHUTHOTO IO
3emutn.
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JlaBiieHre Ma MOBEPXHOCTH «KHIISIIETO CIIO0S», OTPAHNYMBAIOIIETO MEPBUYHYIO aTMOChEPY
cHU3y, 9237 aTMm. npu TemmepaType MOBEPXHOCTH 12464°C, a B BEpPXHEW YacTH MEPBUYHOMN
aTMocQepsl Ha HIDKHEH TpaHMIIe 3eMHOM KOPHI aBJICHHUE COCTaBUT 3532 aTM. mpU TeMIepaType
927°C nox MAaTepUKOBOM KOpOW U 912°C nox oxeanuueckoil. ITo [JIABHOMY ITUKIIY PaOOThI
peakTopa sapa mapamMeTpbl MOTYT MEHSITBCS TOJIABJIICHHUIO 110]] OKEAHUYECKO# Kopoi ot 3328 min
10 4237 max 1 o TemMnepaTrype oT 783°C min bie} 985°C max.

Xouy 3aMeTHTh, YTO TOJy4YeHHE OOJBIIOTO KOJIMYECTBA HAY4YHOH WH(pOpMauu
NPUMHUTUBHBIMU  JIEZIOBCKUMHM CIIOCOOAMH - O4YEHb TPYAOEMKUU mpolecc, TpeOyrolui
MHOT'OKPAaTHOU MPOBEPKU U TMepernpoBepku. Hampumep, mapaMerpsl MIOTHOCTH «BaTHOTOY», WUIIU
MENeNbHOr0, CJI0s MOCTOSSHHO MEHSI0TCA, nodToMy Kopp. 3aTpyIHSIOTCS JaTh TOYHBIE LUQPHI.
Bunumo, ux HYKXHO OyAeT BBIBOJUTH KaK BEPOSTHOCTHBIC, MCXOJ W3 MMEIOIIUXCS 00pas3IoB
BYJIKAHHMYECKOT'O TIeTJIa U IIPOrHO3a €r0 COCTOSIHUS B YCIOBHUSAX CIIOSI.

Ilpum. aem. A cuauana ne moe nowsame, umo Kopp. xomam ckazamv ciroeom ‘“nenen’”,
npuHae e2o 3a owudbxy. Ho onu noemopsnu u noemopsiu e2o, mepneaugo 0OwACHASL CYWHOCMb
MO0 €05, Oadxce NPeoNONACUNU B35AMb B8AMY, CHCEUb ee U NOCMOmMpemb, YMo OCMAHEMCcs Ha
nanvyax. Koeoa sce s nousn, umo smo He owuoOKa, 4mo OHU 2080pAM UMEHHO O 8VIKAHUYECKOM
nenie, oHu 0061e24eHHO NOOMEEPOUNU NPABUILHOCHb NOHUMAHUA ux cnos. M3 yeaowcenus k Kopp.
5 HAMEPEeHHO UCNONIb3VI0 UX NOoHAmue “8amubvlli clol”, a He Oojlee NpusblyHoe HamM — ‘‘ciou
8YIKAHUYeCKo20 nenaa’.

Tak >xe TpynHO [aTh MapaMmMeTphl IUIOTHOCTH M XHMHYECKOTO COCTaBa Ta30BBIX
IIPOMEXYTKOB: MaJIO TOT0, YTO OHU MEHSIOTCA 0 CEYEHUIO POMEKYTKA, OHU €IlI€ U 3aBUCAT OT
MHOTUX (PAaKTOPOB, B YaCTHOCTH OT aKTUBHOCTH COJHIIA U YPOBHS 0apCTEPHOrO U3IY4YCHHS B
OKOJIO3€MHOM IIPOCTPAHCTBE U O]l KOPON HaIllECH IJIAHETHI.

IIpum. Bapcmepovr - (om awnenuiickoeo bUrst - ecnonwuxa: nonamvcs) - Kocmuyeckue
UCTMOYHUKU PEHM2EeHOBCKO20 U3NYYEHUsl ¢ OJIUMENbHOCmbIO 6cnvluiek nopsaoka 10 cex u
XapaxkmepHviM 8peMmeHemM NOBMOPEHUsT OM HeCKOIbKUX MUHYM 00 HECKOIbKUX YACO8.

Sl HUKOrJa 3TOro TEpMHHA PaHbllE HE BCTpeyall, y3Hall ero BrnepBbele oT Kopp., a Tonbko
MIOTOM HM3y4YWJ €ro CyTh MO SHIMKJIONEAUYECKUM HCTOYHHKAM. DTO ele pa3 yoeauno MeHs B
ToM, uto Kopp. neHcTBUTENBbHO MAal0T JOCTOBEPHYIO HH(OpPMAlLMIO U OTBEYalOT HE Ha
KOHKpETHBIE BOIPOCHL, @ PACKPBIBAIOT 33/JIaHHYI0 TeMy TaK, KaKk UM IpeJcTaBisercs Oolee
MIpaBWIbHBIM, Ja)K€ €CJIM COOECeHUK YTO-TO MOKa He 3HaeT. OHU 3aCTaBIISIIM JOIMOJHUTEIBHO
paboTaTh TaMm, T11e ObLT IPOOeN B 3HAHUSIX.

Kopp. HactauBanu, 4ro ypoBeHb OapCTEpHOTO M3JIYYEHHUS B «BAaTHOM CJIO€» MOJ KOpOM
IUTAaHETH! BCET/Ia JAOJDKEH OBITh paHeH (“ miomenvka ¢ momenvky’ - opgorpadus Kopp.- aBr..)
YPOBHIO 0apCTEPHOTO M3JIYYCHHUS B OKOJIO3EMHOM MPOCTPAHCTBE. ITO 0OCTOSTEIHCTBO CaMO T10
cebe CTpaHHO: MBI 3AIIUIICHBI OT JEHCTBHS KECTKOTO PEHTreHOBcKoro u3nydenus CoiHIa u
Bcenennoit marnurocdepoir 3emsd, a N0 KOPOH, OKa3blBaeTCsi, YpPOBEHb H3IyUCHUS
OKOJIO3EMHOT'0 IPOCTPAHCTBAa aBTOMATHUYECKH OTCIIEKMBAETCS SIAPOM IIaHEThl. Eciu ypoBeHb
0apCTEepHOTO U3Iy4YEHUS spa NEHCTBUTENIBHO CBSA3aH C YPOBHEM M3IIYyYEHHS B OKOJO3EMHOM
MPOCTPAHCTBE, TO O5TO YKa3blBaeT Ha CYIIECTBOBaHHWE OOpAaTHOW CBsA3M MO OapcTepHOMY
M3JIYYCHHUIO0 MEXIY aKTUBHBIMU OOBEeKTaMu BceleHHOM M MHTEHCHBHOCTBIO SJIEPHBIX PEAKIUN
pacnaga TepouioB sAep IuiaHer. OHU U HacTauBalM, YTO XapaKTep JKECTKOTO PEHTIE€HOBCKOTO
M3JIYYCHHS Spa Maiied miIaHeThl UMEHHO UMITYJIbCHBIM.

Kopp. 00bsicHMIM, YTO MOA KOPOU IIIAHETHl OY€Hb CHIIBHBINA (DOH KECTKOTO OapCcTepHOro
U3JIy4eHUsI BUTOHOB. B «BaTHOM ci0e» MPOUCXOIUT MpPeoOpa3oBaHUE MKECTKOTO H3IyUEHHS
BUTOHOB B MSTKOE€, YTO OYEHb M OYEHb BaxkHO. OHM TOTYEPKHUBAIIM, YTO TJaBHAs (YHKIIHS
«BATHOTO CJIOSI» - PeoOpa3oBaHuE KECTKOTO U3JIyUYeHUs BUTOHOB B MATKOE, U MMPOUCXOIUT OHO
3a CYET MHOTOKPATHOT'O MPEJIOMJIEHUSI BUTOHHOTO MOTOKAa B YacTHUIAX BYJIKAHUYECKOTO MEIia,
YTO-TO Hamoao0me oO0BeMHOW Iu(paKIMOHHOW pemeTku. Bce cocraBmstonme OapcTepHOTO
U3ITy4eHus, 0OCOOEHHO IO JTMHE BOJIHBI, OHU JIaTh OTKA3aJHCh, KAK OTKA3AJIUCh JIaTh MMapaMeTphI
COIMOCTaBUMOCTH HAIIEro MPUOOpPHOro obOecredeHus JUisl 3aMepa 3TOro u3inydeHus. MHe He
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yIQJIOCh BBIACHUTB, UYTO H3MEPSTh: TOJBKO MECTKOE PEHTI€HOBCKOE H3IYyYCHHE WM BCIO
COBOKYITHOCTh CIEKTpa JKECTKMX HW3JIy4eHHUH, BKIIOYas BUTOHHOE, TeM 0ojiee 4To Ui 3aMepa
BUTOHHOTO U3JTy4YECHHUsI IPUOOPOB y HAC MOKA HET.

Hanneie  Kopp. BHOCHEICTBUM, TIOCIE MOMX HACTOMYMBBIX TPOCHO, 3HAYCHUS
MHTEHCUBHOCTH 0apCTEpHOT0 M3JIy4EHHsI MO 3TOW MPUYHMHE OBOJBHO TPYIHO OLEeHUTh. Ilo emre
pa3 craimo Oojiee SICHBIM M TOHSTHBIM: BCE KOCMHYECKHE Tella B3aWMOCBSI3aHBI - HEIb3S
CTPEMHTBHCS U3YUUTh TUTaHETY 3eMJIsl B OTPBIBE OT Omrpkaiimieit 38e3nbl - CoHIa, He TIOHSIB XOTS
OBbI 00X 3aKOHOMEPHOCTEH CTPOCHUS Tl CHCTEMbBI M HX B3aUMOJICHCTBUS, IIPUYEM HE B OJTHOM
MIPOCTPAHCTBE, @ B MHOTOMEPHOM, TOCKOJIbKY B3aMMOJCHCTBHE MAaTE€PUU PA3HBIX MPOCTPAHCTB
OKa3bIBaeT CBOE BIMSHUE. BUIMMO, B TOHMMAaHUU 3TOTO CYTh SHEPTETHYECKOTO B3aMMO/ICHCTBHSI
3Be3n, sapa ConHoa M siiep IUIaHEeT, HO B 3TOM IIOKAa €Ileé MHOI'O HESCHOTO - HAIllh 3HaHUS
CJIUIIKOM TIPOCTHI.

MOXHO TMONBITATECSA TOHATH TAKYI CBSI3b AHAJIM30M KOCBEHHBIX IapaMeTpOB IUIAHET
cucrembl. [TocmoTpum Ha 3emitto, FOmurep u CarypH, OLIGHUB UX MO M3BECTHBIM MOKA3aTEIsIM -
pasMepy, ThIC. KM/BpEMEHU BpallleHus, yac/paccrosHuto 10 CoiHia, a.e.:

3emist - 12,75/24/1; YOnwurep - 142,8/9,9/5,2; Carypn - 120,0/10,7/9,54.

OueBuAHO, YTO Ha CKOPOCTh BpallleHWs BIHMsIET Kak Macca TEpPOUAOB sjapa H,
CJIeIOBATEeNbHO, KOJMYECTBO BhIIensieMor sHepruu (cpaBHuTe FOmurtep u CaTypH), Tak u
pacctosinue ot Conuua (cpaBHuTe ¢ 3emieit). Buaumo, HeCMOTpsl Ha CYIIECTBEHHO MEHBIITNE
pa3Mepsl Macchl sapa 3eMild, yaelbHas HHTEHCUBHOCTD SJIEPHBIX PEakiuil (Ha €IMHUILY MacChl
BelleCcTBa sipa) y 3emiu Bbie, ueM y FOnutepa u CarypHa. OTO 03Ha4aeT TOJIBKO OJHO: YEM
ommxe k CoNHIly, TEM HHTEHCHUBHEE «TOPHUT» SJIpO, a 3HAYUT, CBsI3b ecTh. Eciu 3T0 Tak, TO B
ciyyae mnpuOmmKeHus, Hanpumep, HOmurtepa Ommke k ConHIy, Tepouasl ero sapa Oymyt
AKTUBUPOBAHBI JI0 TaKOH CTEIEHHU, YTO MOJHUMETCS €ro TeMIepaTypa BIUIOTH JIO Pa3pyLICHHS
000J109KH ero Kopbl - okosio CoHIa MOsSBUTCS BTOpas 3Be3aa -lOmuTep, MpeBpaTHB CUCTEMY B
CHCTEMY JIBOWHOM 3Be3/1bl. BUIMMO, UMEHHO TaK U IPOMCXOUT B CUCTEMAX, IJIe OKOJIO OOJIbIICH
3BE3/IbI IMEETCS €IlIe O/JJHA, MAJIO COTIOCTABUMAsl B TIPOTIOPLIUH 110 Macce ¢ OOIBIION.

HecoMHEHHO OJHO: 3aKOHBI, OIMCHIBAIOIIME HSHEPreTUYECKOE B3aUMOJICHCTBUE TIPU
PaBHOBECHOM COCTOSTHHM IUIAHETHBIX CHCTEM, JOJDKHBI YYUTHIBATH BCE COCTABISIONIME TAKOTO
paBHOBECHSI, U OHH JIOJDKHBI OBITh 3HAYMTEIBHO CIIOXKHEE, YeM M3BECTHBIC 3aKOHBI Kermiepa, 1mo
CBOCH CYTH SIBIIIIOLIMECS TOJBKO YaCTHBIM CIydaeM, YIPOIIEHHBIM IMPHJIOKEHHEM K TEOPHH
OHEPTeTHKU JIBIKEHUS KOocMUYeckux Ten. Kopp. MOSCHWUIM, 4TO UM HE JaHO pa3perieHus
PaCKpBITh JIETaM STOTO 3aKOHA: OyneT JIydlle, eCiii JIF0JU OTKPOIOT ero camu. Tem Oosee 4To
3aKOH TPSMO CBS3aH C TEOpUEH TpaBUTAllMU, C TMOHMMAaHHEM €€ MPUPOJbI, MOHUMAHHEM
(U3NIECKUX OCHOB I'PAaBUTAIIMOHHBIX MOJIEH, a 3TO MOKa 1aBaTh 3eMJIe paHO, NOO €CTh OITaceHHs,
YTO TaKHe 3HaHUS HEM30eKHO OYAyT MCIONIB30BaHbl BO 3710, pajau BOWHBL [Ipupony u Teopuro
rpaBUTALAN HY)KHO ¥ MOKHO ITOCTHYb, HO 3TO MOCTH)KEHUE HAMIPSIMYIO CBSI3aHO C HPABCTBEHHBIM
YPOBHEM Pa3BUTHsI HAIIIEH [IMBUIN3ALINN.

Sl mormmaro omacenus Kopp. ¥ BO MHOTOM coOryaceH ¢ HUMH. VIX TOHSTH HETPYIHO,
JIOCTaTOYHO BBICTPOUTH JIOTUYECKYIO 1IETIb:

a) OTKPHITHE W MOHMMaHHE TEPOUJOB HEM30EKHO IMPHUBEAET K MOHUMAHHUIO SHEPTETHKH
AKTUBHBIX KOCMUYECKHX Tell, TPaBUTAIIH;

0) MOHMMaHHE MPOIECCOB SACPHOTO PACIaza TEPOHIOB JACT MOHUMAHHWE BO3MOXHOCTH
yIpaBIeHHS MPOIECCaMU paciaja, YIpaBlIeHUs YHEPTeTHKOW HaIleH MIaHeThl;

B) yIIpaBJIEHUE SHEPTETHKON IJIAHETHI TACT BO3MOXKHOCTh MEHSTh TTapaMeTpPhl M BpaIleHUS
u obparienust Bokpyr CoJHIa, T.€. €€ OpOUTHI;

I') U3MEHEHHE TapaMeTPOB BPAIICHHS YPEBATO TSHKKHUMH TOCIEICTBHSIMH U 00OJIOUKH
IIaHeTsl  (ropooOpa3oBaHUE, TEOJIOTHYECKHE KaTakIM3Mbl M Mpod.), T.€. OINACHOCTBIO
HEPa3yMHOTO HWCIOJB30BAHUS 3HAHW, MOTYIIMX TIPW TaKOM HCIOJIb30BAHUU TOTYOUTH
YeJI0BEYECTBO.

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

Kopp. pa3nensior TOUKy 3peHusi, YTO KOJIMYECTBO 3HAHUH JIOAEH TOCTUTIIO KPUTHUYECKOTO
YPOBHS, 3a KOTOPHIM HEHW30€KHO CIIeIyeT KauyeCTBEHHbIH CcKadok, [lopelB B oOmactsx
ecrecTBOo3HaHUsA. OHU XOPOIIO MOHMMAIOT 3TO. VIM HECIOXXHO TepeAaTh HEKOTOphIE 3HAHUS,
IpUYeM JaTh 3HAHUS M MOHMMAaHWE PA3BUTHS HAYYHOTO IMOWMCKA B PEMIAIOMIMX 00JacTsaX, HO
npuHuMn ‘“‘He naeépeou” He TO3BOJAET CAENaThb 3TO Tak NHpocTo. IloaTomy riaBHBIM 37€ch
SBJISIETCS HE TIepejaya 3HaHUi, a mepeada «I10ICKa30K» - M0Ka3 HapaBJICHH, T U KaK HCKaTh
3HAaHUA, TaK KaK 3HaHWsA, IOJYYCHHBIC CaMOCTOATCIBHO, HCCPaBHUMO boiee OCHHBI JIA
YeJI0BEeKa, YeM T€, KOTOpBIC JAIUCHh JapoM. Y MEHsS CIIOKHJIOCH BIEYATICHHUE, YTO OHU XOmsm,
umooObl 100U OCO3HAHHO HAYHUNUCH CEPbe3HO OMHOCUMbCA K 3HAHUAM KAK K PeanrbHOU
mamepuanvHou cuie, mpebyiowei om noel NPUSHAHUA 21A6EHCMEA MOpalu 000pa U 8bICOKOT
HPABCmMEeHHOCU.

[lpexxne wem omromsM OpaThCs 3a 3afady KauyeCTBEHHOTO CKadyka B HAyYHOM
CCTCCTBO3HAHUU, MbI JOJKHBI IIOHATH, YTO HYKHO CIIC OYCHb MHOIOC 3HAaTbhb U OBITH
HECPaBHEHHO BBIIIE HPABCTBEHHO, BBIIIE JI0 TAKOTO YPOBHS, IPU KOTOPOM yOHMICTBA M BOWHBI
CTaHyT HEBO3MOXKHBIMH, a YEJIOBEUECTBO OyNeT eAuHbIM. Borpoc HayyHOro mporpecca mpsMo
CBSI3aH C HAIIUM HPAaBCTBEHHBIM COCTOSHHEM M MOHUMaHUEM MHpPA - MATEPHAIbHBIA MUD W HaIl
pasyM €AWHLBI, U IMOKa MBI MUPUMCA C HIIGOHOFHCﬁ Hacuius, BOMHBI U Y6HﬁCTBa, 3HaHHs MBI
MOJYYUTh HE CMOXKEM: HaM IPOCTO HE MO3BOJIAT OBIAeTh UMHU. Hy)XKHO HaYMHATH MOUCK 3HAHUN
IMpEKAC BCCTO C IOHUMAaHUA MHpPa, B KOTOPOM KHMBCT YCJIOBCK, C IOHUMAHUA CaMUX ceOs1.

WTak, MBI JIOTUMHO TMPHUIUIM K BBIBOJY, YTO 3HAHUSI SIBIISIOTCS, MPEKAE BCEro, KaTeropueit
HPaBCTBEHHOM, M O TOM, YTO HEJIb3s U3y4aTh 3eMilto 0e3 u3ydeHus ee 3se3zbl - CosHua.

I'masa 10.
CosHIe — MeTa/LINYecKAas 3Be3/1a.

Tenepb, KoOrzla Mbl TONYYHIH KaKyHO-TO SICHOCTh B OOIIMX MPHHIMUIAX YCTPOHCTBA
INIAHECTBI W HaM JaJIn IIOHATH O MHOCICACTBUAX O6J'IaIIaHI/I$[ TakKUMHU 3HaHUAIMU, HOHpO6y€M
noaymarb o ToM, Kak ycrpoeHo Comuie. CBou paccyxaeHust o cTpoeHuH e u COoTHEUHOM
CHUCTEMbI Mbl HAYHWHAJIU C O6IH€HpHH$ITOfI THUITIOTE3bI q)OpMI/IpOBaHI/Iﬂ CHUCTEMEI U3 Ia30IbLIEBON
TYMaHHOCTH, C OYEBUIHOM M MPOCTON UCTHHBI O TOM, YTO B IICHTPE CKOIUICHHUS MaTEpUATBbHBIX
00BLEKTOB 1o }leﬁCTBHCM IpaBUTAUOHHBIX CHJI JOJKHBI TPYIIIUPOBATHCA HanoOoiee
3HAYUTENbHBIE 110 TNIOTHOCTH HEOECHBIE Tela.

B mo6oM cripaBouHMKE MOKHO HalTH nH(OpMaluio o ComHIe:

s Huamerp 1391 980 km
Tt -y Macca 1,989x10* kr
Cunepuueckuil nepuoj BpalleHus
TOYKH IKBATOpa 25,380 cyTok
. CBetumocTh 3,88 x10%° BT
" Buaumas  3Be3gHas  BenmuumHa  -26,58m
‘CriekTpasnbHbIi kinacc G2V
OddexTuBHaAsA TemIeparypa
! [IOBEPXHOCTH 5807°K
Bo3spacr 0KOJIO 5 MIIpA. JIeT
Cpennee paccTosiHHE OT 3eMJIU JI0
uentpa ConHua 149597 870 xm

Puc. 19. Cmpoenue Connya no oouienpunamoi cunomese.
Panee mMbl mMo3BONMIIN ce0€ YCOMHUTHCS U HEKOTOPBIX TMapamMeTpax — PacCMOTPUM Terephb
9T coMmHeHus. OOmenpuHsaTas rumnore3a riacutT, yTo CoNHIlEe Ta3oBBIA IIap W3 BOAOPOAA C

I'CJIMCBBIM SJIPOM, YTO BPOJEC OBI MOATBCPKAACTCA SJICMCHTAPHBIM CIICKTPAJIbHBIM aHAJIM30M. Ho
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BOT B YE€M 3arBO3/IKa: CIIEKTPAJIbHBIA aHAIU3 MO3BOJSET PACCMOTPETh TOJIBKO TO, YTO BUJIHO U
CBETUTCA, T.€. COJHEYHYI0 arMmocepy. A 1IuMaMeTp COJIHEYHOTO Iapa CBBIINIE MHIJLIHOHA
KWJIOMETPOB, - U 3TO MOYKHO “TIPOCBETUTBH’ CIIEKTpaJIbHbIM aHanu3oM? Kpacuas rumnoresa mpo
BOJIOPOJ M TEJIMI yTBEPXKIAAET, uTo dHepruto CoJiHIa JaeT MPOTOH - MPOTOHHAS sAepHAs PeaKIuu
CUHTE3a U 110 MEepPe BBITOPAHHSI BOJOPOA B T'elIUii BBICTICHUE YHEPTUU OYJET YMEHBIIATHCS, YTO
npuBeeT K 3Bostonuu CoJiHIIa CHavajla B KPaCHBIM TMTAaHT, @ B KOHEYHOM MTOT€ B XOJIOAHBIA U
IUIOTHBIN Ta30BbIN LIAP.

N onsATh U3HAYAIbHON TOYKOM SIBJISIETCS MOCBLIKA O TOM, YTO MCXOJIHBIM OBLIO BOJOPOIHOE
obako. Ho panee Mbl BBISICHWIIM, YTO TMEPBOHAYAIBHO CHCTEMA Pa3BUBAIACH U3 CBEPXTSIKEIBIX
3JIEMEHTOB. MBI TaKKe€ BBISICHUJIU, YTO 3TH CBEPXTSDKENBIC DJIEMEHTHI - TEPOUIbI UMEIOT OYCHB
BBICOKYIO CTAOMIJILHOCTh WX TEPHOJI TOJypaciajia MHOTOKPATHO MPEBBIMIACT MPEAroIaraeMblii
oOmenpuHATON runore3oi Bo3pact ConHeuHON cucTeMmbl. Tak Kyna K€ OHHM JEIHCh, €CIH
COJIHIIE COCTOMT M3 BoAopoja u renus? Hukyaa oHu u He neBanuch - u3 HUX coctout CoiHIe,
Tak kak 3emuss U ComHie (GOPMHUPOBAIMCH B OJHO M TO K€ BpPEeMsl M M3 OJHHUX U TeX XKe
MaTepUajoB, TOIBKO M3-32 MHOTOKpPATHO OONBINIMX pa3MepoB M Macchl Ha CoinHile 000109Ka
KOpBI TTIOKa HE 3aTBEpJiesia, OCTaBasCh MOCTOSHHO B (Da3e «KUISIIETO CI0s», Kak Ha sape 3eMIIH,
HO 3a CYE€T MHTECHCUBHOTO M3JIy4YEHUs, HE SKpPaHUPYEeMOH KOpOMl, Kak y 3emiid, uMeer Oojee
HU3KYIO TEMIIEPaTypy MOBEPXHOCTH.

YV CoytHEYHOM CUCTEMBI JOJDKEH OBITh OJIUH 3aKOH:

Bce 3nauumensnvie mena Conneunou cucmemul chopmuposansvl 6 00HO U Mo Hce 8pems
U3 OOHUX U MmeX )Hce MAMepuanos, UMeElOm paHvle napamempsl u3-3a ycjaoeuil I8010UuUL,
00yCN06/1ICHHBIX MACCOIL MeJl U UX YOaleHuemM om YeHmpa cucmemol;

- 8 ocHoge Inepzemuku CoIHEYHOU CUCMEMDBL JIeXHcan MOJIbKO peakyuu pacnaoa saoep
MPAHCYPAHOBHIX CMAOUNLHBIX MEMAnnN08 00 KOHEYHO20 NpooyKma - 6000poda u
INNEMEHMAPHBIX YACMUY;

- peakuuii A0epHOz0 CUHmMe3a 8 cucmeme Hem, u60 OHU XAPAKMeEPHbL MOJIbKO 6 (hasze
POXHCOCHUA cUCmEMbl, UX OKOHYAHUE ABIACHCA MOUKOU OmcYema HAYaNa peakyuii pacnaoa,
JHCU3HU U IGOTIIOUUU CUCHEMBL.

[TocTtpoum monens crpoenusi CosiHIIA TOJIB3YSICh 110 aHAJOTUM CXEMOW MOCTPOCHUS sapa
3eMiIu ¥ UCTIONb3yA JaHHble Hamux Kopp.

Teepnoe sapo umeer nuamerp 1076552 kM, cocTaB aHaJIOTHMYEH COCTaBY 3€MHOIO spa,
IOTHOCTH 43,032 Kr/CM3, YTO JaeT Maccy 2,8112X1030Kr, ni okono 52,31% maccer Connia,
TeMIeparypa 15738°K, IIPOLIECCHI AHAJIOTUYHBI ITPOLIECCaM TBEPAOI0 3€MHOTO SApA.

Kunkas wmertamnuueckas o6onouyka TommuHoM 110263,5kM; HapyXHBI AHaMeTp IO
rpanuie «kursmero cuos» 1297079 kM, miotHocts 4 1,37 F/CM3, Macca 000J0YKH
2,0423X1030KF, wm okono 38% wmaccel Comnnna, temmepa 15738°K, mporeccsl moao0HBI
MpoIieccam KUIKOM 000JI0UKH 36MHOTO si/Ipa.

OO6o0ouyKka «KUMISAMIETO0 cos» ToimmuHoM 47450,5 kM, TpaHHIIa Hapy»XHO TUaMeTpa
1391980 kM, NOHSATHE IUIOTHOCTH OTHOCUTENIBHO, Macca B COBOKYITHOCTH € Maccoi aTMochepsl
IpU pacyerax - 0,5205X1030KF, umu okono 9,685 maccel CosHua, TeMiiepaTypa MOBEPXHOCTH
5807°K mpu naBiieHUH y €€ TIOBEPXHOCTH OKOJIO 58 aTM. (aTMochep n30BITOUHBIX).

[Ipy aHANOTMYHBIX YCIOBUSAX U MPUPOJE MeXaHH3Ma (POPMHUPOBAHUS BBHICOKO YaCTOTHBIX
MJIa3MEHHBIX IIHYPOB TeHepaTopa MarHUTHOTO mojs CojHIla oTMe4aeTcsi ux Ooljiee HH3Kast
ynenbHas 3¢(HEeKTUBHOCT 3a cueT 0ojiee HU3KOW, YeM y IUIaHeT, MapaMeTpOB CPellbl Ta30BOTO
CJIOS TIO IABJICHHUIO U TEMIIEpaType.

Takas Mmomens CoiHIIA YeTKO OOBACHSAET B3aMMOCBS3b MIPOTYOEPAHIIEB COTHEUHBIX MSTEH -
YY9aCTKOB TBEPJCIOMIEH KOPBl C HHU3KOW TEMMEpaTypoll T CPaBHEHHUIO C OKPYXKArOIICH
MOBEPXHOCThIO, TaK KaK MpPH MOBBIIIEHUH BS3KO CpeAbl KaK HAYaJIbHOW CTaJUM TBEPACHUS
CO3JAI0TCS YCJIOBHSI ISl HAKOIUJICHUSI —TI0JT 3TOW KOPKOH BOAOPOJ]A, BBLICISAEMOTO JICKAIIUMHU
HUXE TIOPOoJIaMu, ¢ 00pa3oBaHuEeM M0100Us Ta30BBIX My3bIpeil. [Ipu pa3pylieHnn Takol «KOPKU»
MPOUCXOAUT BBHIOPOC BOJIOpOJAa B BUJE MPOTyOEpaHIEB, JETANUX MO KOHTYpaM IUTa3MEHHBIX
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mHypoB. O0070YKa COTHEYHON KOpPHI MOXKET TBEpAeTh mpu crapeHun COIHIA, MPU 3TOM
Hen30eXHO HAKOIUIEHHE OTPOMHBIX MacC BOJOPOJA M Teiusl NMPU MHTEHCUBHO paboTarouiemM
BHyTpu CojHIIa peakTope pacnaja M SBISIETCS CYHIECTBEHHBIM MOMEHTOM IIpU  B3pBIBE
«CBEPXHOBOW.

Aasnenue CoNHeNHoM
atmocdeps 58 atu npu

Puc20. Bruympennee cmpoenue
Cannya no danbin Kopp.

Macca CoiHIla IOJDKHA COCTaBJIATH 5,374|X1030 K., - CYIIECTBEHHBIC OTKJIOHEHUS OT
JAHHBIX KJIaCCUYECKOM HayKu OOyCIIOBJIEHBI HEKOPPEKTHOCThIO 3aKOHA BCEMHPHOTO TATOTEHUS,
HE NPUHUMAIOLIETO B pacueT MEXaHU3M B3aUMOJCHCTBHUS METaNIMYECKOro s]pa 3Be3Ibl U
IUTAHET, CBSI3aHHBIX, KPOME I'PaBUTALMOHHOM COCTaBIIAIOLICH, IIebIM «OYKETOM MOJeW», - ero
eIlle MOXHO Ha3BaTh «CHHIPOMOM SIEPHO-MAarHUTHOTO Iunojs». HecMoTps Ha MOM COMHEHHUS
13-3a 00JIBIION pa3HUIIBI MEXAY NPUHATON Hamel Haykoi maccoit ConHua u ganaeiMu Kopp. (B
2,88 pa3za), OHM HacTauBaJldi Ha MCTUHHOCTH CBOMX MJAHHBIX, U MOCJE JTAHHBIX PacyeToB M
HEYMOJIMMON JIOTHKH «MeTaiimueckoro ConHIa» s BBIHYXKAECH OBUI COTJACHUTBCS C HX
napameTpamMH COJIHEYHOM Macchl. bosee Toro, mapameTpsl Kak Helb3sl Jydllle MOATBEP)KIAIOT
MEpBOHAYANIbHYIO MPEANOCHUIKY 0 MeTauinyeckoM CoJIHIE U3 TEPOHIOB.

Knaccnyeckas runoresa o ra3oBoM CoJHIIE TPOTUBOPEUUT cama cee: ee aBTOPbI BOIPEKU
JIOTUKE 3/paBOTO CMbICa B LIEHTP T'PAaBUTAUOHHON COBOKYNHOCMU MaTE€pPHAbHBIX OOBEKTOB
MIOMECTHJIM BOJIOPOJHOE O0JIaKO, a 3aTe€M He CyMelH OOBSICHHUTH, KaK K€ OHO pa3orpesoch 10
¢danTactuueckoit Temneparypbl 10 MumnonoB rpagycoB KensBuna. PeanpHa mu BooOIie Takas
temneparypa? Kro-HuOyne cmor 3ameputb ee? OTO TOJbKO TEOPETHYECKHE BBIKJIAAKU I10
SHEPrUM 3JIEKTPOHHOH IUIa3Mbl, a HE peajbHO CYLIECTBYIOIIMHA pa3orpeB Marepuu. Bepna nu
Teopus, KOJIb OHAa JAeT TaKWe HEeCyCBEeTHble 3HadeHMs? Kak crajza oCylecTBIATHCS
TUIIOTETUYECKask IPOTOH-IIPOTOHHAS sIIEPHAsl peaKLUsl CHHTe3a?

Co3marenu KJIaCCMUECKOW TEOPUU HE CYMENH CKOJbKO-HUOY/Ab BHATHO OOBSICHHTH,
MEXaHU3M U PHEPreTHKY 3allycKa 110 IUIaHETHBIM OpOUTaM COJIMAHBIX MAaTepUAIbHBIX OOBEKTOB -
IUTAHET, HE CMOINIM OOBSCHUTh HHEPreTHUKY 3allyCka MEXaHU3M BpallleHHs IIJIaHeT, a B
3aBeplleHHe TOro madama pasyma ero, CoiHIle, IBITAIOTCS OCTYIUTh. Yyls HecycBeTHas... 1
9Ta 4yllb - CJIEACTBHE Y3KOM ‘‘crienuanu3alnuy’ HAayKd, HE YUHUTBHIBAIOUIEH TOCTHXKEHHUS B

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

CMEXHBIX 00jacTsax. ['mnore3a renmuii -Bojopoanoro CoJjHIIA, BHIUMO, IOSBWIACH IOCIIE
peanu3ali BOCHHBIMH (DU3MKaMU HEYIPaBIsIeMOH TePMOSACPHON peaKIuy B3pbIBa BOJOPOIHOMN
OOMOBI, T.e. KaKk BpEMCHHAs THUIOTE3a, OOBICHSIOIIAS HEMOHATHBIA MPOILECC B paMKax
W3BECTHOT'O YPOBHS HAYYHOTO ITO3HAHHS.

A eciu 3TH paMKH pacIIUpUTh ¥ CAMHM HAYYMThCS AyMaTh WHAYe, CTapasCh HE 3arOHATH
HETIOHSATHOE B M3BECTHBIC PAMKH, @ IOCTUTATh CYTh HEIIO3HAHHOTO M OOIIEH CBS3U SIBJICHUH MHpa
u Bcenennoit, Tem Oosee uro uH(popmanus Kopp. ia HOByw NHILY IS Pa3MBIILICHHNA O
ConHeuHoOM cucreMe.

I'maBa 11. ConHeunyto cucreMy Jiydiie Obuto Obl Ha3biBaTh DEHUKCOM

[TepBoHauaIbHOE POKACHUE HALIEH 3BE3/IbI IPOU30IILIO BMECTE C pOXKACHUEM BceeneHHo,
nbo Ttorma ponmnach Marepus. 3areM MHOrokpatHo CoJlHIIE MPOXOIWIO LHUKIIBI Pa3BUTHS,
Ka)KJIbIi pa3 Ha4MHAas €ro B3pbIBOM «CBEPXHOBOW» 3Be3/bl. IMEHHO CO B3pbIBa «CBEPXHOBOM, a
HE U3 MbUIEBOM TyMaHHOCTH, KOTOpod Ha mecte ConHua u COJIHEYHOM CHCTEMBbl HUKOrJa HE
obu10. PaccmoTpum 1mkn pasButus ConHIIA, KOTOPBIM HAYMHAETCS C MOMEHTA OKOHYAHUS
peakuuii cuHTe3a BemlecTBa. CHMHTE3 HMMEET B3PBIBHOW XapakTep, B PEAKUHUIO BCTYNAOT BCE
aTOMBI BEIIECTBA, OT CAMBIX JIETKUX JO CaMbIX TSKEJBIX, COCTABIIAIONIME HA MOMEHT Hayaia
peakuuu BeniecTBO COJHEUYHON CUCTEMBI.

Urak, crapoe ConHile nepen B3pbIBOM. B nepro, npeamecTByonuil ouepeIHOMY B3pPHIBY,
CHU3MJIaCh UHTEHCUBHOCTH BBIJCNICHUSI SHEPTUU U BBIOPOC BEIIECTBA 3BE3/bI 32 CUET BBHITOPAHUS
YaCTH MacChl TEPOUJIOB SApa, MPOU3OILIO OTBEPACHUE COJHEYHOM KOpHI M 3Be3na moracia. B
atMocepe U Moja KOpOW HAKOMHIIOCh «TOproYee» NI peaklMd CHHTE3a - B MEPBYIO OYepelb
BOJIOPOJI, €r0 U30TOIIBI U JIETKUE 3JIEMEHTHI - 3B€3/1a TOTOBUJIACH K B3PBIBY U HOBOU YKH3HHU.

Ho ckentuku MoOryT OpOCHUTh pEIUIMKY: 3a4eM 3Be3/ie TOTOBUTHCA K OJHOMY-
€IMHCTBEHHOMY B3pbIBY, €ciii Ha COJIHIIE OHU IPEMSIT IIOCTOSIHHO, BbIOpachiBas MpOTyOepaHLbl?
Ho B mpenpinymieii riaBe TOrHYHO OOBSICHEHA CBSA3b MPOTYOEpaHIIEB C pa3pylIeHUEM ra30BbIMU
My3bIPSIMU KOPBI COJTHEYHBIX IISITEH, MpEJIoiarariias 00OHaAXKEHUEe HUKHUX MOPOJ COJIHEYHOM
KOpbl ¢ BbIOpocoM HeilTpoHoB. Ho s Mory 3aaaTh cKenTHKam BCTPEUYHBIA BOMPOC: MOUYEMY
ComHiie 10 cuX Mop caMo HE B30PBAIOCh, €CIIM TEPMOSIEPHBIE B3PHIBBI TaM HAYT MOCTOSTHHO? B
MEPBBIX TEPMOSJIEPHBIX YCTAaHOBKAX aMEpPUKaHIEB ObUIM KPUOTEHHBbIE YCTAaHOBKHU JUIS
TIOBBIIICHUS TJIOTHOCTH JIEUTEPHs - pabodero Tena TEPMOSIEPHON PEeaKIluu, a 3TOro «Io0pay» Ha
Connue Oonee yem noctarouHo. Cam u otBedy: CoOJHIIE MOTOMY HE B3pPBIBAETCS, UYTO TaKUX
B3pBIBOB TaM HeT. Ho B TeueHuM BCeil >KM3HM 3BE3/IbI MOCTOSTHHO MJIET IMPOIIECC MOATOTOBKHU
ycIoBUll B3pbIBa U, He Aail bor, kakoli-HUOYIh MaHBSK BMEMIAETCS B ATOT JBOIIOLMOHHBIN
nporiecc: obctpen ConHIa SIEPHBIMU U TEPMOSIICPHBIMU 3apsiaMud MOXET WHUIIMUPOBATH €T0
B3pBIB U MpexkaeBpeMeHHYI0 ruoens COoNHeYHOW CUCTEMBI.

[ToaroroBka ctapoii 3Be3/1bI K B3PBIBY 3aBEPIIIIACH B TOM MOMEHT, KOT/Ia TI0]1 JICUCTBHUEM
JIaBJICHUS Ta30B 3aTBepeBIIas o0omouka kopsl CoNHIIA OTAETHIACH OT Sapa U NepeBepHYIaCh.
VYuuteiBas pazmepbl COJHIIA U €r0 TPaBUTAIMIO, KOpa JOJKHA OBITh TOJIIUHOW B THICSYH
KHJIOMETPOB, a €€ TBepJeHHEe MOTPeOOBATIO 3HAYUTEIBHOIO BPEMEHH TOCJe TOro, Kak 3Be3da
OKOHYATENIbHO TMOTyxJa. Pa3myBaHume KOpbl M €€ OTIeJIeHHE OT siipa C MOCIEAYIOINUM
MEePEeBOPOTOM HAPYIIWJIO OallaHC CHJI, BpallaloIIUX TIaHeThl BOKpYr COJIHIIA, YTO MPUBENO K
W3MEHEHUI0 TIapaMeTpoOB OPOWUT TUTAHET, TPYNIUPOBAHHUIO IOCIEAHUX B OKOJIOCOJHEUYHOM
MPOCTPAHCTBE U MAJICHUIO UX HA TOBEpXHOCTh CoNHIIA.

K sromy mMoMeHTy 3a cyeT Ooyiee MallbIX Macc s/ep TUIAHET PEakIMH pacrhaga TaM YxKe
MPaKTUYECKH 3aBEpPUIMIINCh, 32 HCKIIOYEHHEM CaMbIX KpynHbIX. Bce 3TO mpoucxoamno mnpu
MPOJIOJDKABIIMXCS PEAKIUAX sfepHOro pacmnaga BHyTpu CoJiHIIA, a TaJCHUE TIJIAHET BBI3BAJIO
paspylieHre Kopbl 1 MpoOoit 000I0UKH KHUIISIIETO CIIOs, pa3IeisaBIIei aKTUBHYIO 30HY peakTopa
¥ BOJIOPOJI TIOJT KOPOW, U4TO MPUBEJIO K pa30alaHCUPOBKE U TEPMOSIEPHOMY B3PBIBY peakTopa
3BE3/IbI.
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CoOcTBEeHHO B3pBbIB «cBepXHOBOW» - CosHna, nmo naHHsM Kopp., amuincs Bcero 138
CeKyH]I, co3aB cepy packaqeHHOH TIa3Mbl quaMeTpoM 332,6 MITH. KM - BCE BEIIECTBO KHUIAKOM
METAJUINYECKON 00O0JIOUKH SiApa, KUISIIETO CJIOS M KOPbI 3BE3/bl OKA3aJIMCh PACCESHHBIMHU I10
30HE, TpaHUIBl KOTOPOW MPOCTUPANMCH Ja-jee HblHemHed opoutsl 3emuu. boicTpoe
(dbopmMHpoBaHUE TIa3MEHHOW cepbl OOBSACHIETCS ydaCcTHEM B PEaKIUH TEPOUIOB, MMEIOIINX
JBOMHYIO 3JIEKTPOHHO-BUTOHHYIO OOOJIOUKY aTOMOB. A TI0JIe PHEPrO€MKOro BHUTOHA HMEET
CKOPOCTH B UETHIPE pa3za 00JIbIe CKOPOCTH CBETA.

[To ¢ponty mnazmbel obpaszoBanach chepuueckas MHULUUPYIOLIAs BOJHA TEPMOSIEPHOTO
CHHTE3a, YAAJSABINAsACS OT LEHTpa MOAOOHO O0a3MCHOW BOJHE OT SACPHOTO B3pHIBA, KOTOpAs
HaOJI0/IaeTCsl NPU HUCIBITAHUAX SIICPHOTO OpYXKusi B 3eMHOM atmocepe. OmHako xapakrep
BOJIHBI MTHULIMALIMY CUHTE3a OTINYAJICA NPUHLIMINAAIBHO. I MOHUMAaHUsI IPOBEIEM aHAJIOTHIO C
BOJIHAMHU B3PbIBA OOBIYHBIX XUMUYECKUX B3PHIBYATHIX BEILIECTB.

IIpu B3phIBE NOPOXOBOro 3apsiia 0Opa3yeTcsi HU3KOCKOPOCTHAs BOJHA C)KaThIX Ta3oB:
TakoW B3pBIB HA3BIBACTETCS TOJKAIOIIUM M MPUMEHSETcs B OrHecTpenbHOM opyxuu. Ilo
AQHAJIOTHM TaKUM MOXKHO CYHMTATh MPOIECC OOBIYHOTO SIEPHOTO B3pHIBA C BBIACICHUEM
3JIEMEHTAPHBIX YaCTHI] CO CKOPOCTHIO CBETA.

Opna u3 Qotorpaduii «CBEpXHOBOI»,
Xab010BCKUH KOCMUYECKH TEIECKOI

[Tpum. XaOONOBCKMI KOCMHYECKHIA
TEJIEeCKON - KpyIHEHIIas  OKOJO3eMHas
obcepBaropus TUTSt HaOJTI0ICHUS B
ONTUYECKOM JMAaIa3oHe CIeKTpa (Bec - Oosee
12 TOHH, auaMeTp TJIaBHOTO 3epkama -2,4
MeTpa, yrioBoe pazpemenue iyume 0,1°7).
3amyiieH Ha OKOJIO3EMHYIO OpOUTY B ampere
1990 r. mo coBmectHoMy npoekty HACA n
EBponeickoro KOCMH4ECKOro areHTCTBa.

[Tpu B3pBIBE OpH3aHTHOTO (IPOOSIIETro)
B3pbIBYATOTO BElIECTBa BO3HUKAIOT
JNETOHAIMOHHBIE  MPOLECChl 1O  (GPOHTY
rOpeHusi, a CKOpOCTb peakuuu U ee
IIPOAYKTOB BO3pAacTalOT B HECKOJIBKO pas.
Wuunuupytoniass BOJHA  J€TOHALMOHHOIO
TOpPEeHUsi CIOCOOHAa BbBI3BAaTh JETOHAIIMIO
JIPYroro 3apsiia B3pbIBUYaTKH, YJAJIEHHOTO OT
OCHOBHOTO  3apsja Ha  JOIYCTUMOE
paccTosiHue.

Heuto mnono6HOe MNpOMCXOAWIO MpH
B3pbIBE «CBEPXHOBOI: UMITYJIbC BOJHBI MOJIS
HHEProBO30YKIECHHBIX CBOOOIHBIX BHUTOHOB
HHEPreTUYECKU aKTHBHPOBaJl Ha KBAaHTOBOM
YPOBHE 3JIEKTPOHHBIE O00O0JIOUKM aTOMOB
JIETKUX JJIEMEHTOB, BBI3BIBAsl CIUSHUE UX
anep. Merox  KBaHTOBOM  WHHUILMALUHU
peaKuu TepMOsIIEPHOTO CUHTE3a U3BECTEH -
¢u3uKaMu y)xe IpOBOJMINCH SKCIIEPUMEHTHI
[0  CO3JIaHUIO  YCIIOBUH  yIpaBisieMon
peakuu TEPMOSAJIEPHOIO CHUHTE3a B TPUTHIL-
JneiiTepueBoil  MHUIIEHH TMpH  OOIydeHHH
JIA3€PHBIM JIyUOM MOIIHBIX KBAHTOBBIX I€HEPATOPOB. [IefiCTBHE MMITYJIBCOB BOJHBI BUTOHHOTO
M0JII HECOIOCTABMMO BBIIIE - HHHUIMMPOBAIACH Jaxe Mbulb OKpauH COJIHEYHOW CHCTEMBI.
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JlBurasch ¢ 4-KpaTHOW CKOpPOCTBIO CBETa, BOJHA B3pbIBajla BCE BELIECTBO HAa CBOEM IIYTH,
MOATOMY BpeMsl peakliMu CuHTe3a Matepur Bced CoHEYHON cucTeMbl Bhilie yeM y CoyHIa Ha
BEJIMYMHY MPOXOXKJIEHUS BOJIHBI J0 TIPaHUI] CUCTEMbI, a BpEMs peakLUi CUHTE3a BELIeCTBa
IJJAaHET HE MPEBBIIIAIO BbIIEHa3BaHHBIX 138 cexyHa.

OueBUAHO, YTO TMPH CTOJIb MOUIHBIX B3pPBHIBAX «CBEPXHOBBIX», CBEUCHHE KOTOPBIX MBI
BUJIUM HEBOOPYKEHHBIM TJIa30M uepe3 0e3Hy MPOCTPAHCTBA B THICAYM CBETOBBIX JIET, SACPHBII
CHHTE3 CO3/1aeT He KeJe30. Jlaxke MmpHu CpaBHUTENBHO CIA0BIX B3PHIBaX TEPMOSAICPHBIX OOMO,
jiamuxcst  Bcero  1,5-2  cek, CHUHTE3UPYIOTCS TSDKENble TPAaHCYpPaHOBBIE SJIEMEHTH: B
pPallMOAaKTUBHBIX OC3JKax OT B3pbIBA TaKoi OOMOBI OOHapyXeHbl Kalu(OpHUH, OCpPKIHIA,
amepuuuid. Jlaxke eciiu OB BpeMsl peakliMKi CUHTE3a MPU B3PBIBE «CBEPXHOBOW» OBLIO Ha MOPSIIOK
Kopoue, 00pa3oBaiuch Obl He OepKIMi U KaTM(OPHHA, a HEYTO 3HAYUTEIHHO TSDKEIIee 0 Macce
atoMa. Tspkernee TepoOUOB HUYETO HET: TEPOUAbI - BBICHIMM MPOIYKT CUHTE3a - BBILIE B HAILIEM
IIOCTPAHCTBE CHUHTE3UPOBATh Y)X€ Heuero. I[103ToMy B TEpMOSIEPHOM CHUHTE3€ «CBEPXHOBOW»
MaTepus y4yacTBOBAJIa MO-Pa3HOMY: COJTHEYHOE TBEPAOE AP0 M TBEPAbIE siipa OONBIINX TJIAHET
OCTJIUCh MPAKTHYECKH HETPOHYTHIMHU, @ BOT BEIIECTBO KHIKOMETAUNIMYECKUX 000JI0UEK siiep
KUIISIIEro ciosi», aTMocdep U KOpbI IUIAHET, APYroro BEIIeCTBAa B MPOCTPAHCTBE CHUCTEMBI
WU3MEHUJIUCh, IPEBPATUBILLIUCH B TSKEJIBIE DJIIEMEHTHI.

[To okoHUaHUM peaKIK CHHTE3a IIPU B3PBIBE «CBEPXHOBOI» Ha 3TOM MecTe 00pa3oBaiach
chepa W3 pacKaJeHHOH CMECH TEpOHMJOB U, BO3MOXKHO, HEKOTOPOTO  KOJHYECTBA
HEeMpopearupoBaBIleil TPHU B3pbIBE MATEPHH JIETKUX 3JIeMEHTOB. B nieHTpe cheprl Ha ocTaTkax
TBEPAOIO sJipa CTapoil 3Be3/bl 3aropesioch oHoe CounHue, poxaeHHoe, kak deHukce, u3 nemnJa.
Peakuust pacmanma snemeHTOB sapa HoBoro CoNHIIA Havalach HEMEUICHHO M0 OKOHYAaHMIO
peaKuuy CHUHTE3a, a CTA0MIN3UPYIOIKUM (PaKTpOM Ipoliecca SBJSJICS 3arac TEPOUJ0B TBEPIOH
30HBI siApa craporo Conuna. TBepmoe sapo, cTaBiiee HOBbIM CouiieM, OOHOBHIIOCH, YBETUYHB
CBOIO Maccy M pa3Mepbl 3a CUET MOCTYIJIeHUs HOBoM matepuu. [Ipouecc popmupoBanus siapa
HoBoro CoJHIIa 3aHsUT JOBOJIBHO JJUTEIBHOE BpeMs, HEOOXOIUMOe Ji TOTO, YTOOBI Ha 3BE31Y
U3 OKOJIOCOJIHEYHOI'O IPOCTPAHCTBA BEpHYJach Bcad Marepusi craporo CosiHLa, BbIOpoOIIEHHAs
B3pbIBOM. HO 3T0 OB y’ke HE BOJOPOI, a TSHXKEIbIe METAIUIBI - TEPOUIBL.

C poxnennem CoinHna mpouecc (popMHUpOBaHUS IUIAHET HMPOUCXOIMII IPU €Tr0 YYaCTHH:
OCTBIBas MOCIIE B3pbIBa, METAJUIMYECKAs MMbUIb MO ACHCTBUEM CUJI TPABUTAI[MH U BPAILIAIOLIUXCS
cwiioBbIX noJiell CosiHIIa HauMHaa coOupaThbesl K LIEHTPY METAINIMYECKOH TYMaHHOCTH U cdepa
MIOCTENEHHO CIUTIOLIMBAJach CHayaja B IMOJ0OOME SIIMICOMIA, 3aT€M B YIUIOIIEHHBIH TOp H
IJI0CKOE KOJbI0. Tak MpOMCXOANUIIO IOTOMY, YTO META/NINYEeCKas MbUIb B IIOCKOCTH AKIUITUKH
HauMHaJIa CBOE BpAIllEHNE BOKPYT LIEHTPa CUCTEMBI, 1BUTasch K CONHIlY 110 COUpANH, a MaTepus
chepbl BHE IUIOCKOCTH OKIUNTUKK jAuraizach k ConHuy mo Oosiee KpyTOM TpaeKTOpHH,
MIOCKOJIbKY LIEHTPOCTPEMMTENbHbIE CHJIBI Ha Hee BIMsIM MeHblle W Ha CojHIle OHa Majaia
owIcTpEe.

Tak mpoucxoauia 3BOIIONMS chepbl MaTepUH IMOCIE B3pbhIBA «CBEPXHOBOI» B IJIOCKOE
KOJBIO, TZle U (opMupoBaiInch HOBble IIaHeThl ConHeuHoM cucremsbl. IIpu Bpamenuun B
IUIOCKOCTU SKJIMITUKA MAaTEpUI0 OT MpeXkAeBpeMeHHOro mnajaeHuss Ha CoslHLE yIep>KUBArOT
OpOUTANIbHBIE LEHTPOCTPEMUTENbHBIE CHIIBI, CIIOCOOCTBYS OOpa30BaHUIO CI'YCTKOB BEIIECTBA.
Kak TOIBKO 3T CTyCTKM JAOCTMraJli MUHUMAJIbHO BO3MOXHOH BEJIMUYUHBI, B HUX MPOUCXOIMI
«3aMycK» peakluil JelieHusl TEPOUIOB - 00Pa30BBIBAIIUCEH si/Ipa IUIAHET U BO3HUKAJIN CHUJIOBBIE U
IPaBUTALIMOHHBIE TOJS IUIAHET, KOTOPHIM BBIHY)KICHBI OBUIM TOJUYUHHUTHCA OKpYXKAIOIIUE WX
9acTHUIIBl, POPMHUPYS CAMH TUTAHETHI M UX CITyTHUKH.

B oxonoconneuHolt 30He paguycoMm MeHee | a. e. Benuko BiusHUE rpaBuTanuu CosHIa,
MO3TOMY Ha OpOUTE OCTalIHCh TOJBKO T€ CTYCTKH, Y KOTOPBIX PEAKTOPHI SJep 3allyCTUTHCS
yCIIeNIM ¥ BO3HUKJIM YpaBHOBEIIMBatoe cuiibl. OcTaBIIMNCS MaTepHall 3TOH 30HbI MONaj HEe Ha
iaHeTsl, a Ha CoJHile, MoATOMy pa3mepbl 0sn3KuX K COJHIY MJIaHeT He3HAYUTENbHbl U OHU He
MOTYT HUMETh €CTECTBEHHBIX CHYTHMKOB. HblHemHue cnyTHUKH Onu3kux K CONHIYY IUTaHeT
3aXBayeHbI IUIAHETaMU B O0Jiee MO3JHee BpeMsl.
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Ha paccrosaun cBbime 2 a.e. ot ConHia pemaroniee BIUsHUE Ha (OPMUPOBAHUE TIJIAHET
OKa3blBaJIM IPABUTALIMOHHBIE TOJISI HOBOPOXKAECHHBIX IUIAHET, IOITOMY 110 OpOUTE IUIAHETHI U B
MIPUJIETAIOIIEM MPOCTPAHCTBE B (DOPMUPOBAHUU CAMHX IIAHET U UX €CTECTBEHHBIX CITyTHUKOB
Y4acTBOBAJIO BCE BEIIECTBO. DTUM OOBSACHIIOTCS 3HAUUTENbHBIE pasMepsl MaHeT ot fOnurepa u
JlaJIpllIe, HaJIM4YKUE y HUX OOJIBILIOTO YUCIIAa KPYIHBIX CIIyTHUKOB C aKTHBHBIMU SIIpaMH.

HoBble miaHeThl ObIIIM MOX0KHU HAa MAJICHBKUE «COJIHIIA»: OHU CUSIM COOCTBEHHBIM CBETOM
apKoil kopoHsl. [Iporiecc poxkaeHus: GOIBIIOT0 U MAJIBIX COJHI COIPOBOXKIAJICS BBINAICHUEM Ha
UX MOBEPXHOCTb OIPOMHOIO KOJHMYECTBAa BELIECTBAa B BHJE MeTaindeckoil mbumd: ConHue M
IUTAHETHl POKIAINCh B «30JI0TOM» JI0KJE, CTOMMOCTb KOTOPOI'O IO HAlllUM MEpPKaM IIPOCTO
(banTacTHuHa, HOO AJI €T0 CTOUMOCTH 30JI0TO - CaMblii HEB3pauHbIN M O€IHBINH HKBUBAJICHT.

[Tpomwio Bpemst U BCsl METaJUITMYECKas MbLIb MMOCTENICHHO yIaja Ha 0OJbIIOoe M MaJIeHbKUE
«COJIHIIa», OTKPBIB B30pPY HOBYs 3BE3AHYIO cucTeMy. /UINTENBbHOCTh LUKIA (POPMUPOBAHUS U
3aIycKa IUIAHETHOW CHCTEMBI IIPU YCIOBUM, YTO OKOHUYAHUEM LIMKJIA CUUTAETCA IOJHAs OYMCTKA
npoctpaHcTBa COJIHEYHOH cHCTEMBl OT METAJUIMYECKUX IBUIEBBIX OOJAKOB M3 TEPOMJIOB, KAK
nacramBaior Kopp., - 3176,328x10cek, T.e. mpuGmmsurensno 1 mapa ger. MMeHHO 1m0
OKOHYaHUU (POPMUPOBAHUS IJIAHETHOW CHCTEMbl U HAYMHAETCS] OCHOBHOW IMKII XKHU3HM IUIAHET,
BKJIIOYAIOLIUI IOHOCTb, 3pEJIOCTh U CTapPOCTh.

Ho oxonuanue ¢(opMupoBaHHs IIJIaHET CHCTEMBl COBCEM HE O3HA4aeT, 4TO JIIO]H,
M0/I00HBIE HAM, Y€ MOIVIM UX NOCELIaTh: IJIAHETHI €llle HE MOKPBbUIMCH TBEPAOH O00O0JOUYKOMH,
XOTs ux cusHue yxe ycrynaio Connuy. FOHble mmaHeTsl cHadana ObUIM HIapaMH M3 MeETajia,
TOPEBIIETO OTKPBITHIM SJIEPHBIM IIJIAMEHEM IOBEPXHOCTH aKTHBHOW 30HBI PEAKTOpA, 3allyCKOM
KOTOPOTrO TOJBKO Hayajcsl MPOLECC pacmaja TSKEIbIX METaNIOB Ha JIETKUE JJIEMEHTHI C
oOpa3zoBaHreM KOpbl U atMocdep mianeT. [locTeneHHo TspKenble METaIUIbl SIEPHOTO peaKTopa
[IPEBPAILlAJIMCh B OKHUCIBI U LUIAKH, HAKAIIMBAsCh CJIOEM IOBEpPX MeTajula - HUI0 00pa3oBaHue
TPaHUTOB IUIOTHOCTRIO 2,6 T/cm3. Kopa Obla Xuakas W OKHUCICHHE €€ METaJUIMYECKUX
COCTABJISFOLIMX MPOUCXOAUIIO KaK TOPEHHUE.

[TomymaiiTe, OKHHYB B3TJISI0M IpEKpacHbIe JaHIIIa(ThI, YXOIAIINE 32 TOPU30HT, CKOJIBKO
e HY)KHO OBIJIO BpeMEHH, YTOOBI IPU PacIajie U3 CBEPXTSDKENIBIX METAUIOB 00pa30BaloCch TAKOE
KOJIMYECTBO NUIAKOB sA/IepHOr0 peaktopa? I[lombiTailTech MBICIEHHO NMPEICTABUTh TMTAHTCKHUI
o0beM 5Tux 1akoB Ha Bcio 40-50-70-kunmoMeTpoByl0 TIyOMHY KOPBI - BOOOpPaXKEHHIO
npuxoautcs TpynHo. HyXHO yuuThIBaTH, YTO 3TH IUIAKW HapadaThIBAIMCh HE cpa3y U3
TEPOMJIOB, a TOJIBKO TOIJA, KOTJa Ha TBEPAOM MeTajule 00pa3oBajlach XHJKas 30HA, a HAa HEH
KUITSIIIMA CJIOM M3BECTHBIX HaM METAJJIOB: pacmaj JAoHIeN J0 JEerKuX 31eMeHTOB. CpenHss
CKOpOoCTh 00pa3oBaHus IuIakoB Ha COJHIIE COCTABISET 3a Mpollealee BpeMs mo gaHHsIM Kopp.
5,85 MM B rof, a 3TO MPHU JOCTUTHYTOU TOJIIIMHE KUAKON MeTamudeckoi 30Hb1 110283,5 kM -
pa3Mepsl IUIaHeT KyJa CKPOMHEE U CKOPOCTh 00pa30BaHMsI TOPOJT 3HAUUTEIILHO HIDKE.

Ecnu moneiTaThesi OEHUTH MO TON-)KE JIOTUKE CPEAHIOI0 CKOPOCTh 00pa30BaHUs IILIAKOB
36MHOM KOpBbI, TO TOJIY4YMM BechbMa NPHUOIMKEHHBIH pPE3ylbTaT: HaM HYKHO YYUTHIBaTh He
TOJIBKO TOJIIMHY KHIISIIEro CJ0sl Ha sJIpe IUIAHEThl, HO M KOJIMYECTBO MaTEpUU €€ KOpbI, YTO
MO>KHO CZEJIaTh TOJIBKO C U3BECTHOM CTENEHBIO TOYHOCTU. TeM HE MEHEee MOIYyYUM: y KUIIAILIETO
ciost 0,02675 MM B rof, a ¢ y4eTOM MaTepuu KOpPbI 3TOT HapaMeTp MOXXeT ObITh B 2-4 pasa
6onbmie. MHoro 3to uiau Maino? IlpukuHeM: JOMycTUM, YTO 3a OJUH 3€MHOM TroJl peakTop
HapaOoTaeT OAWH MWIUIMMETp IUIAKOB, TOTJA 3a MWIIMApJ JeT uX ToiaumHa coctaButr 1000
kuiomerpoB, a ecau 0,05 mm, To Bcero 50 kM. Ho 3TO TOnBKO 3a OAMH MWIIMapn JIET, a
ConHeyHast cUCTeMa CYIIECTBYET TOpa3lo JOJblle, KaK YTBEPXKIAIOT y4Y€HBbIE IO Pa3HbIM
UCTOYHMKAM, He MeHee 4,7-5,6 mapa. neT. J{o rpanuisl Moxoposuunda o matepukamu 30-40,
oT cuiibl 70 KM, CIIEIOBATENIbHO, 3a TOJ ACHCTBUTEIBLHO HAapacTalla TOJIbKO TOHYAMIIAS TUICHKA
nopoisl, rae-to okoio 0,05 mm win uytk Gomnbine. Buaumo, peansuee 6ynet He 0,05 mm, a rie-
T0 oKkosio 0,1 MM B roj, 4To COMOCTaBUMO C 0ObEMaMU MPOAYKTOB pabOYero LUKIA SIIEPHBIX
pEaKTOpOB, CO3AAHHBIX YEJIOBEKOM. Tak 4TO HET HUYETO yIAUBUTEIBHOIO B TOM, YTO BCS MOYBA -
MPOAYKT siepHOi peakiuu. EcrecTBenHo, uTo HE Bee 40-50 KM 3eMHO# KOPBI 00pa30BBIBAINCH B
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HavyaJlbHBIA MEPHUOJ, HO OYEBHUJIHO, YTO HApACTAHME IIJIAKOB CHAdalla 110 MO T€OMETPUYECKOM
MPOTrPECCUM.

3aTeM TpaHUT KOpHI IUIAHET 3aTBEP/ENl U OHM CTAJId MOXO0XKM Ha HBIHEIIHIO Benepy -
pPOBHBII  penbed, BBHICOKME aTMOC(EepHOE HaBJIICHHME U TeMIeparypa, B arMmocdepe
MPEUMYILECTBEHHO YIJEKUCIbIA Ia3 M MaJO BOJbI, IOCKOJBbKY aKTHUBHBIE Ta3bl-OKUCIUTEIN
OKa3aJIUCh XMMHYECKH CBSI3aHHBIMH B CTPYKTYpaX TOPHBIX IOPOJI, @ HA HApaOOTKY M BBIJCIICHHE
PEaKTOPOM BOJBI TOKE TPeOYeTCss MHOTO BPEMEHHU: COBCEM HE CKOpO HeOecHas Biara codepercs
B Ty4Yd M TEpPBbIC KAIUIM JIOXKIS CMOTYT yNacTh Ha OCTBIBAIOIIMI, HO €Ille TOpSIYMil TPaHWUT.
Takxumu 66Ut COJHIIE Y TUTAHETHI MUJUTHAP/IBI JIET Ha3a] B HaYaJle Pa3BUTHSL.

KakoB ke Bo3pact Bcenennoit, ComHeyHON cuUCTeMbl U 3€MJIM; CKOJIBKO OCTaJIOCh JKHUTh
ConHe4HOM cucTeMe 10 OUYEpPEIHOr0 B3phIBA «CBEPXHOBOMY, €CIIM KAXK/IbIN MEpUO €€ Pa3BUTH
y>Ke moTpedoBaJl TaK MHOTO BPEeMEHH ?

['unote3sl y4eHBIX O TOM, CKOJIBKO ele *kuTh Bceenennol, 3emsie u ConHIly, HUYEM HE
000CHOBaHbI M CPOJIHM TaJaHMsIM Ha KO(EHHOW Tylle, a IMOMBITKA OM-PEIeIUTh MX BO3PACT
aHAJIM30M JIPEBHUX TOPOJI 3€MHOM KOPBI U METEOPUTHOTO BEIIECTBA OSCIIONIE3HBI 10 OUYEBUTHOM
HEKOPPEKTHOCTU METOJIMKH MOUCKA.

Bo-miepBbIX, HEBepHa cama OTIpaBHAs TOYKAa METOJMKH IIOMCKa, Oasupyromieiics Ha
ONpEeJICJICHUU BO3pacTa IUIAHEThl IO BO3PAacTy APEBHUX IOPOJ, KOTOpash COBEPILIEHHO HE
YYHUTBIBAECT, YTO HAa CHUHTE3 3TUX MOPOJ MOTPEOOBAIOCH OYEHb MHOIO BPEMEHM IEepuoaa OT
B3pbIBa «CBEPXHOBOI» 10 00pa3oBaHUS JTUX IMOPOJ MPHU SACPHOM pacmajie TPaHCYpaHOBBIX
3JIEMEHTOB M KPUCTAILIA3AUMHA KAMHS U3 KUJIKOTO PacIljIaBa.

Bo-BTOpbIX, TOPOJIbI 36MHOM KOPBI, AK€ CaMmble APEBHEUIINE M MPOYHbIC, HAXOJIUIUCHh B
CaMOl BEPXHEW YaCTH KPUCTAJUIMYECKOW TPAHUTHOM IJIMTHI, @ UMEHHO 3Ta camas BEpXHssl 4acTh
OKazajach IMOJIBEP>KEHHON MUJIIMApaM JIET MPOILECCOB €CTECTBEHHOM 3ppo3un. UTo TOJIBKO HE
MPOUCXOAWIO C HEW 3a 3TH MWUIMAPJbL: TOPSAYU TPAHUT PACCHINAICA B IECOK OT MEPBOTO
KOHTAaKTa C BOJIOM, KOT/Ia Ha HEro XJIBIHYJIU MEPBbIC JOXKIHM; €r0 HAKPhIBATH COOOM OCaJ0uHbIe
MOpOAbl W TEP3AJIA JICAHUKH, MHOTOKPATHO MepeMaibiBas KPEMYAWIIMNA TPAHUT B MECOK U
me0eHKY MOPEHHBIX OTJIOXKECHMI; HaKOHEI], er0 MUJUIHAPIbl JET MPOCTO pa3MbIBajlia BOJHAS
appo3usi. Tak 4ToO K€ MOCie ITUX MHJUIMAPAOB JIET MBITOK XOTSIT MOMYy4UTh OT KamHs? Camoro
BEPXHETO CJI0Sl HE OCTAJIOCh HUTJE, a TO, YTO OCTANIOCh, OBLIO B T€ BpeMEHa 3HAYUTENbHO TIy0Ke
H MOJIOXE.

B-TpeTbux, MONBITKH UCKATh UCTHHY B HEOECHBIX KaMHIX HEKOPPEKTHBI MO MEPBBIM JIBYM
MPUYHMHAM; MOYKHO TOJBKO JIONOJHUTH BTOPYK0 KOCMHUYECKMM XapaKTEpPOM KATAKIM3MOB U
BO3MOXXHBIM OTCYTCTBHEM JCHCTBHS BOABI B 3aBUCUMOCTH OT YCIOBHI 00pa3oBaHUs
MeTeopuTHOro BemecTBa. OmpenensTh MO OJTHM KaMmMHSIM Bo3pacT BceneHHOW Toxe
OECCMBICIIEHHO: Ja)ke T€ METEOPUTHl U HeOecHble Tena, KOTOpble MOSBISIOTCS B CONMHEUHOM
CUCTEME pa3 B MWUIMOHBI JIET, TOXE SBJSIIOTCA €€ 4YacThlo, W00 JBUXKYTCA TIO
BBICOKODJUTUNITUYECKUM OpOUTaM, B OAHOM U3 (hoKycoB KoTopbix ColHIIE.

B-uerBepThIX, cama MaTepus HalIEero IMpOCTpaHCTBAa BcelleHHOW HEe BeuHa M TIIEHHA. MBI
KUBEM B YCJIOBUAX TMOCTOSIHHOTO (hOHAa MHUKPOBOJHOBOT'O HU3Iy4YEHHs, KOTOPBIM SBISETCS He
PETMKTOBBIM H3JIYYEHHEM OT «OOJBIIOTO B3pPHIBa», SIKOOBI MOPOJMBIIEM Hamly BceneHHyto, a
MPOSIBIIEHUEM KOHCTaHThl (haKTOpa CKOPOCTH BpPEMEHH, OMPEACNSIONUM HHTECHCUBHOCTh
€CTECTBEHHOT'O SIIEPHOTO pacmaja MaTephH, KOTOPBIN MPOMCXOAWT Ha BCEX €€ YPOBHAX. DTH
(hakTOphl HAMPSIMYIO CBSI3aHBI C TMOKA3aTeleM JHTPOMUU TEPMOJMHAMHUKUA U OOBEIUHSIOT BCE
MpoCTpaHCTBa BCeNeHHON €AMHBIMU SHEPreTUYEeCKMMH mpolieccamMu B matepuu. [loHnmanue
3TOr0 MPHUIET K BaM YyTh MO3XKE, KOI/Aa Jajiee M0 KHUIe MO3HAKOMHUTECH C OCHOBAMH TEOPUU
MHOTOMEpPHOTO TPOCTPAaHCTBA WJM, Kak ee Ha3pBalT Kopp., Teopuel acummerpuu
MIPOCTPAHCTBA.

Bot nmoyemy MbI He HE MTOHMMAEM, a KOJIb HE IOHUMAEM, TO CTApAEMCSl U HE 3alyMbIBAThCS
HaJl TeM, MOYEMY, HallpUMep, HE aKTUBHOE, KaK ypaH, *eJle30 B MPUPOJIE COCTOUT U3 CILIaBa
YeThIpeX HYKJIHJOB C MaccOBbIMU uuciaamu 54, 56, 57 m 58. Otkyma B mpupone Oepytcs
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HYKJIUBI ¥ U30TOIBI HEAKTUBHBIX 3JIeMEHTOB? VX MoposkaaeT cama Hallla «He BEYHas» MaTepHs
IIpU CBOEM IIOCTOSIHHOM pacmnajie, a Kojlb TaK, TO IO pachajarolleiicss MaTepuu KOPPEKTHO
OTIpeNIeNIUTh OOJbIINEe MPOMEXKYTKM BPEMEHHM HEBO3MOXKHO B mpuHnune. KopoTkwe, Kak
PaanoyTIEPOIHBIM aHATU30M - MOKHO; OoJbllne, Kak Bo3pact CojHIa - HET.

Konpb Tak, To UCKaTh OTBETHl Ha TAaKW€ BONPOCHI HYXHO B TOH 00JAcTH MPOCTPAHCTBA U
MaTepuu, KOTOpas pa3yMHa U IO CBOMCTBaM CBOEH MaTepuH HECOMOCTaBHMMO CTaOWIIbHA B
CpaBHEHHUH C HaileH, T.e. B Hoocdepe. [locne aTux pazaymuii u BBIBOJOB 51 oOpatmics k Kopp. ¢
MPOCHOOI U TOTYYHIT OTBET.

Bo3pact Bcesennoii - 44386321,2413x10"cek. (14035,689 MJIpA. JieT) JJIuTeIbHOCTh
NMoJHOTro muKJa CoJIHIIA 0T «CBEPXHOBOID 10 «CBEPXHOBOW» - 44341,713X101306K, (14,0176
mip. Jet) Ceituac uaer 1002-i muka Comnnia. Hauano - Bo3pact CoJIHIA [TOCIIEIHErO KA~
25632,135x10" cex (8,1 mupa. Jer Hazax)

Xouy mHpeaynpenuTb U BHECTH SICHOCTh: Kaxknas uu¢pa, manHas Kopp., MHOrOKpaTHO
IIpOBEpEHa U MOATBEPKIeHA MHOTUMHU CEaHCAMU CBS3H - 51 PY4alOCh, YTO 3TO T€ HUQPHI, KOTOPHIE
OHU XOTEJIH MepeaTh U OMIMOOK B HUX HET.

[TapameTpsl AIUTENBHOCTH OONBIIMX NEpuoA0B BpeMeHU Kopp. ykas3blBalOT TOJBKO B
CeKyH/ax, MO0 BECTH CUET JJIMTEIbHBIX IEPHOJAOB BPEMEHH B rojax 3eMIId HEJb3s: 3eMHOH T
He Bcerja ObUT TaKUM, KaKoi OH ceiyac.

[Mpum. Jlns OocMBICICHHMS M OICHKH JaHHBIX I1apaMeTPOB MOXKHO BBECTH YCJIOBHYIO
€IMHUILY, PAaBHYIO JJIUTEIBHOCTH 3€MHOTO CHIIEPHUECKOTo rofa B 365,2564 cONHEYHBIX CYTOK U3
24 gacos 03 MUHYT B CEKyHAaxX B TOi xe cremenn 10" - 31623899,112 cex - 0,0000031623899
x10% cex - ONIMH ycIOBHBIM cuaepuueckuii rox ( 1 y.c.r.). Torma: Bo3pact Bcenennoit -
14035,689 mapa. y.c.r. nukia Connua - 14,0175938 mapa. y.c.r. Bo3pact CoJHIla B MOCTIEAHEM
uukie - 8,1053 mupa. y.c.r.

51 He 3psi 000CHOBBIBAM YCIIOBHSI B3phIBa «CBEPXHOBOI» M OIKCAIl CaM B3PHIB, 00pa30BaHHE
nocne Hero ConHua W miuaHeTHBIX Tesl CONHEYHOM CHUCTEMBI, MEXaHHKY 3alycka UX IO
reJMOLEHTpHIecKuM opOutam. Temepp yke HECIOXKHO yOeIuThCS B TOM, YTO TaKOH IMpOIEcC
xu3Hu ConHiua U1 COMTHEYHON CHCTEMBI MOXKET MOBTOPSATHCS MHOTOKPATHO, a HAIly 3BE3]ly U ee
cucTteMy Jy4iie Obu1o Obl Ha3biBaTh PeHnkcoM u cucteMoil Conneunoro denukca. Pazobparbes
B 3ToM mnomoriu Kopp., a Bbl, HaBepHOe, yXe caMu yOequiIuch B TOM, YTO 3Ta MOMOIUIb
BBICOKOTIPO()eCCHOHANbHA: OHM TPEKPAcHO pa30MparoTCs KaKk B HAIIUX CAMBIX COBPEMEHHBIX
JOCTHKEHUSX, TaK U B HALIMX 3201y IEHUSIX.

S obparun BHumManue B uHpopMmanuu Kopp. Ha 1O, uro ConHeuHas cucrteMa ceidac
nepexuBaeT 1002-if MOTHBIN LUK CBOETO pa3BUTHS, a 3Ta M(pa cOBNAIAET C MPEACTaBICHUIMHI
IpeBHUX OYIIUCTOB O TOM, uTo ceiiuac Ha 3emie -1002-i mup wnm muBmm3anus. CiydaitHoe
copnagenue? Bpsa-nu. Iloxoxe, 4YTro mrOASIM YK€ HEOAHOKPATHO IMBITAIMCh OOBICHUTDH
npoucxoxaeHne ConHeyHoW cuctembl M 3emiid, BceneHHON U 3Be3]], paccKa3blBaJid 00 MHBIX
mupax, o bore-Co3natene u Ero TBopeHuu - yenoseke. Ho maroam Bcera MOHUMAKOT TOJBKO TO,
9YTO MOTYT MOHATH, @ ATO HE O3HAYAET, YTO TOTO, YTO TOHATH HE CYMEINH, HE CYIIECTBYET WIIH
HeBepHO. Celfuac HaM OOBSICHWIIM €llle pa3, HO YK€ Ha YpOBHE HAIIUX COBPEMEHHBIX IO3HAHUI
MHKPOMHpA U B3aMMOJECHUCTBUS JIENTOHHBIX Ioje. Eciim Mbl HE mOMMEM celdac, TO KOrzaa-Ke
CyMeeM MOHSTh?

B KkoHe4YHOM WTOTE, MBI XOTHM IOHSTH W Pa300paThCs B TMPOMCXOXKECHUU 3eMJIM W B
MIPOUCXOKACHUU HAC CaMUX, JKUBYLIMX B HEH, HE MPOCTO JHOOOMBITCTBA PAJH, a YTOObI CAENaTh
00OCHOBAaHHBIC BBIBOJBI O TOM, 4YTO OXHJaeT HAml MUP B Oymymem. 3Has 3TO, MOXKHO
MOJITOTOBUTHCS K BO3MOXHBIM HETIPUATHOCTSM WIJIM BOOOIIE HE IOMMYCTUTh ITHX HENPHUATHOCTEH,
KOTOpbIE B OyIylieM BIOJHE MOTYT ObITb. Ho ecnmu Tak, TO modyeMy HaM HE YYHTBIBATH Ty
uHpOpMaIHIo, KOTOpas YK€ JJaBajlach JIIOJIIM MHOTO paHblIIe, elle B IITyOOKOH APEBHOCTH, a MbI
ee He TOHSUIH, a TT0 MPOIISCTBUH JIET CTaJIM CYNTATh CKa3KOH Wik BOOOIIEe 3a0bLTH?

Haubonee u3BecTHbIN NCTOYHUK - brubnus, rae onuckiBaeTcsi COTBOPEHHE MUpa - 3eMITH, €€
o6uocdepsl U yeloBeKa, YTO caMmo Mo cebe Janeko He ciaydaiiHo. Emie Teicsum et ToMy Hazan
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npencrasutenu Pasyma BceeneHHoO# pacckasbiBaiu JosaM o BeeneHHol u 3emiie B JIOTMUECKOM
IIOCJIEZ0BATEIBHOCTH OT BOJIOLUM IIJIAHETHI 10 COTBOPEHMs Ha HeW borom-Co3nareneM kU3HU
U 4YeJOBEKa: HAM SCHO A IIOHAThb, YTO HENb3sd pPacCMaTpUBaTh SBOJIIOLMIO IIAHETHI U
ConHe4HOM cUCTEMBI B OTpBIBE OT 3BOJIOLUUHM Ouochepbl, Ha3HAYEHUS YEJIOBEKa, POJU U
3HayeHun Pasyma Bcenennoii B ux passutum. Jlanee s moapoOGHO pacckaxy 00 3TOM, a 37eCh
pasyMHee H3JI0XKHUTh B COKPALIEHHOH (hopMe, IOCKOJIbKY CHadanaa HaM HY)XKHO MOHSTH OOIIYyIO
jgoruky sBomtouuu COJIHEYHOM CHUCTEMBI, a 3aT€M YK€ OKOHYATEIbHO OCMBICIUTH BCE €€
0COOEHHOCTH, OCHOBBIBasCb Ha HOBbIX 3HaHUAX. JKHU3Hb COJHEUHOW CHUCTEMbI OT Hayaja J0
KOHIIA ITOJIHOI'O IMKJIA €€ Pa3BUTHUSA PACKpPbITa B TOYHOM COOTBETCTBUM C JIOTUKOW HM3JI0KECHUS
bubnuelt mo AHAM TBOPEHUS O CETONHSIIHEro JHS W Jajee, COINIaCHO PEKOMEHJIOBAHHOMY
npeacrasurensamu Beiciiero Pasyma npuHnumy:

IBosouust CoJTHEYHOH CHCTEMbI M IBOJIOUMS 3eMJIH T0JIKHbI PACCMATPUBATHCS KaK
eIMHOe 11eJ10€e ¢ Y4eTOM eCTeCTBEeHHBIX IPOLEeCcCOB CHCTeMbl U JIeiicTBUS 0M0- 1 HOoocdephl
IUIAHEThI

[Ipum. aBt. IlpuBeneHHOE HUXKE omnucaHue 3BOMIOIUU 3eMiaud U COJHEUYHOM CHUCTEMBI
HECKOJIBKO OIEPEXacT U3JI0KEHHUE MaTepuana KHUTM, HO TOYHO COOTBETCTBYET HOCIEAYIOIEMY
ONMCAHUIO TEOPETUYECKUX OCHOB MHOTOMEPHOT'O IIPOCTPAHCTBA, CO3/IaHUS U HBOJIIOLMUU JKU3HU
COIJIACHO JIOTMKHU HAKOIJICHHbIX HayKoW (DaKkToOB, JOLIENIIMX JIO HAC CBUIETENbCTB JPEBHUX U
MOJTy4eHHOM nH(popMarmu U3 Hoocdhepsl OT npeacraButenei Boicmeit LuBnnmsanuu.

Hauano tBopenus

Bapbie "cBepxHOBOR", obpazoeaHve ConHUa W PAcKan&HHOro Crycrka MaTtepuy Byaywed 3emnm

‘ 2.6 mnpg. ner  ObpazoeaHWe 38MHOR KOPBI - NOABNSHWME NepBLIX MPaHUTOE

1] 1 z 3 4 5 & 7 & ? 10 11 12 13 14 14,02

LUK pa3BUTUIA ConneyHon CHUCTCMbI, MUJIJIMAPAOB JICT

A) 8,1053 mapa. aer tomy Hazax B 1002-if pa3 mpou3orien B3pbIB MOTaclieil 3BE3ibl -
npexHero CoiHIa, ¢ 00pa30BaHUEM «CBEPXHOBOW» Ha MecTe Oyaymiero, HelHemHero Conxna. B
peakIu TePMOSIICPHOTO CHHTE3a ydacTBoBasia Bcs matepus CoiiHeuHO# cuctembl. KoHeuHbIi
MIPOJYKT B3pbIBA - CTA0MIIbHBIE METAJUIBI TPAHCYPAHOBOM TPYIIIIHI (TEPOUIBI).

b) Ha mecte B3phIBa 00pa3oBanach MIapOBUIHAS COBOKYITHOCTb pacKajleHHOW MaTepuu, B
neHTpe cdepsl mblnana Mononaas 3Be3fga - ConHie. DTa KapTHHA - CBEpPXHOBas 3Be3lla U
OKpYy’KaroIas ee cepa - XOpolIo BUJHA Ha CHUMKaX MOJOOHBIX 3BE3/I.

ITockonbKy TepMoOsiiepHasl Peakys B3pbIBa 3B€3/Ibl MIPOU30ILIA B IIPOMEKYTKE MEXIY €€
SIIPOM U OTBEPJIEBIIECH KOPOH, BemecTBO 00010uku cTaporo CoJiHIIa OKa3aiach OTOPOIIEHHBIM
OT 3Be€3/Ibl Ha 3HAUUTENIBHOE PAacCTOsHUE, 00pa3oBaB cdepy packaieHHoi matepuu. Cdepa ecTb
Marepusi ObIBIIEH 00OJOYKH 3BE3/bl, © UMEHHO Ta MaTepHs, U3 KOTOPOM MO3xKe 00pa3yroTcs
TJTAHETHI.

K tBepaomy snpy craporo ConHua no0aBUINCh B 3HAUUTEIBHBIX KOJMYECTBAX CBEXKHUE,
TOJBKO YTO CO3/IaHHBIE B TEPMOSIEPHOM IJIAMEHU TpaHCypaHOBble MeTamuibl. CTapoe CoJHIe
0OHOBWJIOCH U BHOBb CTaslo I0OHBIM. CHOBA Hayajaach €ro *HU3Hb - JUIUTEIbHAs PEaKIUs SIEpPHOTO
pacnaza MeTaja TEpOUI0B 10 BOJOPO/A.

B) C mnauvanoM peakuuu pacmaja akTHBHBIX METaNIOB BO3HHUK HHTEHCHUBHBIN MOTOK
JIEKTPOHOB, CO3JABIINN BBICOKOYACTOTHOE IEKTPOMArHUTHOE I0JI€, O] AEMCTBHEM KOTOPOTO
B OKBaTOPHAJIbHOM IUIOCKOCTH COJIHEYHOIO Illapa Hauyajgachb packpyTka MaTepuu 110
reJuoueHTpuueckoil opoure. Ilon neiicTBHeM cuil TATOTEHUs Hayaloch OOpaTHOE IBM)KEHUE
Matepun B ctopoHy ComnHna. Ilpow3omio yruiomieHue MapoOBUIHOM COBOKYIMHOCTH - B
MOJIAPHBIX OOJACTSIX MaTepHs yrajia Ha MOBEPXHOCTh 3BE3/bl. JTO YIUIOUMIEHHE OTMEYaeTcs Ha
ACTPOHOMHYECKUX CHHMMKaX «CBEPXHOBBIX» 3Be3[l. B »KBaTOpHaIbHOW MJIOCKOCTH MaTepus
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ocranachk obpamarbcs BOKpyr CoiHIIA, 3aHSIB PAaBHOBECHOE TOJOKEHUE
OTHOCHUTENIbHO T'PAaBUTALMOHHON, IEHTPOOEKHOW M 3JIEKTPOMArHUTHBIX
CHIL

I [Ipu JlabHeIIei €CTEeCTBEHHOH TpaHnchopmaIuu
MaTepUaIbHOW COBOKYITHOCTH U3 YIUIOHMICHHOW cdepsl 0o0pas3oBaics
VIUIOIIEHHBIHN TOp, pacnojararmuuiics B maockoctu BpameHus ConHila, a
3aTeM MO/l ICWCTBUEM OPOUTATBHBIX CHUJ M3 PACKATICHHOW MaTepUU TOpa
chopMHUPOBATIOCH TUIOCKOE KOJIbI0 BOKpyr CoiHIa, MOA0OHOE KOJbIaM
BOKpyT mianet - KOnutepa, CatypHa, Ypana u T.1. [IBrkeHue marepuu
YCTaHOBUJIOCH 1O TEIHOLEHTPUYECKUM OpOUTaM B IUIOCKOCTH KOJbIIA.
Pacnipenenienre mMaTepuu B KOJbIIE: MAKCUMYM TaM, TJI€ MECTO OYAyIINX
mnaHeT-ruranToB (FOmurepa, Catypha, Ypana u HentyHa).

1) B maTepun OKOJIOCOTHEYHOTO KOJbIla HAYAIOCh OOpa3oBaHUE
chepuyecKux CryCTKOB pAacKaJIeHHOM Marepuu OyayluxX IUIaHeT |
oOparmieHue ee MO OpOUTaM BOKPYT 3THUX CTYCTKOB - OOpa30BalUCh
Jemnn maaHeTsl U uX cnyTHUKUA. ChopmupoBasiace CoiHEYHAs! MPOTOCHCTEMA.

\\‘.o"""""vqr Bokpyr CoinHiia obpamainiuch MaJIeHbKHE 3BE3/IbI - TIJIAHETHI MOJIBIXAIH
f"‘.:E Tak >Ke, Kak M cama 3Be3Ja. lemmeparypa MOBEPXHOCTH - OKOJIO

2 15.000°K. Jlnamerp Iapa MaTepHy GYIYILeH [UIAHeTh! 3eMIls COCTABIISII
6.430 kM. IDmormocts - 43,0 r/em®. D1o  6biN TBEPABIA MIap U3
pacKaJ€HHOr0 METAJUIMYECKOro cmuiaBa TepounoB. llox nelicrBueM
MarauTHoro mnois CollHIAa Hayajaoch MEMJIEHHOE BpallleHHWEe IUIaHeT

< H10Ruy BOKPYT COOCTBEHHOH OCH B CTOPOHY, OOpaTHYIO 0OpaIICHHUIO.
Memarr, [Iomuocms - VHTeHCUBHBIE peaklMM sJIEPHOrO pachaja paculeryisuld MeTall
430 xz/an’. T=15000 K TEPOUIOB BEPXHETO CJIOSA, IMOPOXKIAasi JIETKHME SJIEMEHTHI, - HadaloCh

00pa3oBaHMe KUJIKOH METAIIIMYECKON 000JI0UKHU U 000JI0UKH «KUIISIIErO
closi» sApa IUJIAHEThl, co3JaBasi OCHOBY Oyaylled KOpbl, IOJbIXAJIU
BOJIOPOJI U KUCJIOPOA, 00pa3ysl BOAY, BOKpYT IlIapa Hadyaja co3JaBaTbcs U
3acusia mpoToaTMocdepa, COCTOSIAs U3 YIIEKHCIIOro ra3a, MapoB BOJIBL,
a30Ta U €ro COCJUHEHUM.

E) Ilpousonuio mnocreneHHOE OCThIBaHUE IIJIAHET, U3 JIETKUX
JJIEMEHTOB U OKHUCIIOB - IPOIYKTOB SJIEPHOIO pachajga TEpOUAOB -
HayaJCcsl CUHTE3 TPAaHUTOB M 0o0pa3oBaHHE I'PAaHUTHOW KOpBI, OCThIBAJIa MEpBUYHAs aTMocdepa.
IToBepXHOCTB IJIaHETH! ObLIa POBHOM, MOKPHITA MEIKMMH 00JJOMKAMU KaMHEH - MOYTH Takas e,
Kak ceiiuac y Benepbl. PackaneHHbIN IpaHUT MOKPBIT OpbI3raMu pacIljlaBJIEHHOIO MeTajlla, UX
OKHCJIaMH M COJISIMH, M3 TpPEIIUH IPOJOJDKAIOCH HCTEUEHUE PpACIIaBICHHOIO TI'PAaHHUTA,
BBIPBIBAIMCH ra3bl. DTy KapTHUHY MOXKHO ObLIO HaOmoaaTh Ha 3emie uepe3 2,4 - 2,6 MIpa. JIeT
IIOCJIE «CBEPXHOBOM», WiH 5,7 - 5,5 MIpA. JIET TOMY Ha3aja - BOT IOYEMY Ha 3emile BO3pacT
caMbIX JPEBHUX IOPOJ TAKOTO K€ MOpAAKa, YTO OMMOOYHO JAATHpPYeTCs Kak BO3pacT 3eMJH U
CosHEeYHOU CUCTEMBI.

[Iponomxaercs MeUIEHHOE BpallleHHE MIJIaHEThl B 0OPAaTHYIO CTOPOHY.

Iparam
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Cxema pacnpeniesieHus MaTepuu B IpocTpancTBe Oynyiet COHEUHON CUCTEMBI

Ctauu 3BOJIIOIUU «CBEPXHOBOI»

0) paccerBaHUE BelIeCTBa OT BHOBb 00Pa30BaBIIEHCS «CBEPXHOBOW» 3BE3/IbI B CO3BE3/IUU
Opuon
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B) «OILTIOIIMBAaHUE» Cephl BEIIECTBA IOCIIE B3PbIBA «CBEPXHOBOI» 3Be3161 SN 1987A

HavaabHag cragus (l)OpMHpOBaHI/Iﬂ IJIAHETBI

JleHb nepBbIi

NoseneHKe NEpPBLIX Kanefk B0ALl - Ha4ano CHMHTE3d MH3HW

2,6 3,8 mnpa. net

] 1 z 3 4 5 & 7 i ?

MHKII pa3BUTUA ConHeuHoM CUCTCMbI, MUJLJIMAPAOB JICT

Ilepsas knemxa - Hauano ouocghepor 3emnu.

3aBEpIIMIOCH (POPMUPOBAHHE TPAHUTHON KOPBHI -
JuaMeTp 1apa 3eMJM COCTaBIsLT  yke oOkoio 6600 kwm.
Temneparypa IIOBEpXHOCTM M T'PaHUTHOM KOpPBI CHU3WIACH
HAaCTOJIBKO, YTO Hayajcs CUHTe3 O6a3anbToB. [laBieHue aTMochepsl
cocraBimsuio 51 aru, a TemmepaTypa TPaHUTHOM IOBEPXHOCTH
MIJIAHETHI - 4420K(+169OC). Havanace konzeHcanus atMocgepHoit
BJIarM B NEPBUYHBIA OKeaH. HeT 4eTkoi rpaHuibl MEXIYy JHEM H
HOYBIO, MEXIY BOJOW HJIKOH M MapooOpa3HOH - O4YEeHb TEMHO,
HU3Kas OCBELIEHHOCTh, BOJIa HA TPaHUTE, BOJIa B aTMoc(epe B BUE
Iapa M Kaleiab HENPEpbIBHOTO N0XKAA. YCIOBHA 3€MIIM CTaJld
MIPUTO/IHBI K CUHTE3y Ku3HU U Bricmias Lusminzauus Co3narens
IOPUCTYNMIIa K paboTaM MO CO3/aHUI0 OHOC(Eephbl IIAHETHI.
[Iponomkaercss MeqIeHHOE BpallleHHE IIJIaHEThI B OOpPATHYIO
CTOpOHY.

10 11 12 13 14 14,02

UYepez 2,6 mupna. JeT MOCIE «CBEPXHOBOM» (5,5 mupa. ner Hazan)

3

LI

MeTwn
apa

[panur
Aun
MCTUU

T

3asepuienue opmuposanus nepeUHOL SPAHUMHOU KOPbl NAAHENbl

JeHnb BTOpOH
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3agepweHue QopMHUPOBEEHWEA OKeaHa Havano goTocHHTEIa BOAOpOCNER

3,8 5,3 mnpa. net

1] 1 2 3 4 5 & 7 g ? 10 11 12 13 14 14,02

LUKI pa3BUTUIA Coinneuynon CUCTCMbI, MUJIJIMAPIOB JICT

[Tocne B3pbhIBa «CBEPXHOBOI» MPOILIO yXKe 3,8 MULIHapAa JIeT, T.e. 3T0 OblIo 4,3 MIp/I.
JeT TOMYy Ha3aa. 3a COTHU MWIIMOHOB JI€T XEMOCHHTE3a BOJHBIX MHKPOOPTaHHM3MOB B
atMocdepe TOSBWUIOCH HEMHOTO KHCIopoaa, arMochepHoe
naBieHue ymnaino go 1,2 atu, Temmeparypa a0 346°K (+73OC).
3aBepuInyioch (OPMUPOBAHUE MEPBUYHOTO OKEaHA, MOKPBIBILETO
BCIO IMOBCPXHOCTH IJIAHCTHI. IossBunncey MEPBLIC MUKPOOPTaHNU3MBbI
1 BOAOPOCIH Ha OCHOBE (POTOCHHTE3, MOTJIOMIAIOIIUE YIIIEKHCIIbIH
ra3 v BBIACIIAIOIINEC KUCIIOPOA.

Booa nokpwieaem ecto naanemy

3asepuienue opmuposanus nepsUIHO20 OKeaHa

Jennb Tpernii

MoseneHue Nnepeoi cylwK MNoseneHwe Nepeoid HazeMHON PACTUTENEHOCTH
5,3 6,2 mnpa. net
4] 1 Z 3 4 5 & 7 & ? 11 11 12 13 14 14,02

MHUKIJI pa3BUTUSA ConHeuHoM CUCTCMbI, MUJLIIUAPAOB JICT

[Tocne B3pbIBa «CBEPXHOBOM» MPOLLIO YK€ 5,3 MUIUIHapia JieT, T.e. 3To Obu1o 2,8 MIIpA.
JIeT ToMy Hazaj. 3a 2,7 MIWIIHapaa JIeT JeITeTbHOCTH BOJHBIX MUKPOOPTaHU3MOB U BOJIOPOCTEH
B aTMocdepe MOSBUIICS KUCIOPOI U 00pa30BaJICs MOITHBIA YEXOI
OCaJIOYHBIX TIOPOJl, TOKPBIBIIMX TpaHUT. Boma mno-mpexHeMy
MOKpbIBaja BCHO IUIAHETY, HO €€ Kopa Hayajia pa3ayBaThCs,
nocturas auamerpa B 7000 kKM W yBenM4YuBasg MOBEPXHOCTH
IJIaHEThl. 3aTeM KOpa Hauyaja TPECKaTbCs Ha OTPOMHBIE KYCKU -
Oyaylmue MaTepuKoOBbIE TUIMTHL. Boma yxoawiia B pa3ioMbl KOPHI,
MOHMXasi ypoBeHb OKeaHa. [losiBUnace mepmas Cyiua - CIUIOIIHOE
00JIOTO C JUIIAWHUKAMU U TANOpTHUKaMHM, a B Pa3JIOMBbI
TPaHUTHOM KOPBI BBIIaBIUBAIO 0a3abT PAaHHUX TPAITIOB.

Hauano ¢hopmuposanus mamepurxos

JeHb 4eTBépTHIi

6,3 MApa. NeT - CMeHa Nonwcos 3eMnu,
NOSBAEHWE MArHWTHOMD W PaANaALMOHHBIX NOACOB
6,2 6,4 mapa. net NosaeneHWE NepBblX HACEKOMBbIX

Q 1 z 3 4 5 & 7 & ? 10 11 12 13 14 14,02

[UKI pa3BUTHUIA ConneyHoi CUCTCMbI, MUJIJIMAPIOB JICT
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Ilocne B3pbIBa «CBEPXHOBOW» MpOLIIO Yxe 6,2 MIIpA. JET,
T.e. 3T0 OBITO 1,9 Mapa. ner Tomy Hazaa. HebGo cramo romyoniM,
YUCTBIM, BUAHO 3Be3abl. Kopa mnponoimkana pasnyBaThbes,
00pa30BaJIUCh OOLIMPHBIE BTOPUYHBIE TPAIIbl. DT HOBbIE IUIUTHI
y)K€ HE MMEJM MOIIHOIrO CJOsl OCaJOouHbIX mopon. 1,8 mupma. ner
TOMY Ha3zajJ JIMaMmeTp IUIaHeTsl |7 ) e ™ )
poctur 7400 KM - IIPOU30ILIEN OTPHIB w~ - :
0o00JIOUKM  OT  sApa € ee
IEPEBOPOTOM U PAa3rOHOM B |
MIPOTUBOMOJIOKHYIO BpAILICHUIO
sJipa CTOPOHY - CKOPOCTb BpPALICHUS
000JI0UKH yBEJIMYUIIACh COTHU pa3. 3emuis nepenuia ot CoiHIa Ha
yIAJICHHYI0O OpOHMTY, y Hee MOSBHJIOCH MarHUTHOE II0JIe H
paauanvoHHbIE MOsICa, KOTOPBIE 3AIMTUIIM IJIAHETY OT JCHCTBUS
KOCMHMYECKMX Jyded. Havama pasBuBaTbCsd IPUMHUTUBHAS |
Ha3eMHas KHU3Hb - HACEKOMbIE C BOJHOM CTauell pa3BUTHS BBILIUINA HA CYILY.

Jenb nATbIi

MNoserMancs nepebie pl::lﬁl:l; IeMHOBOOHBIE M NMTHILBL

6,4 7.4 Mmnpa. net

4] 1 z 3 4 5 & 7 & ? 10 11 12 13 14 14,02

HUKJI pa3BUTUSA ConneyHon CUCTCMbI, MUJUIMAPAOB JICT

Ilocne B3pbIBa «CBEPXHOBOM» MpOLLIO Yxe 6,4 MIIpX. JET,
T.€. 3T0 ObUIO 1,7 Mapa. ner tomy Hazan. llosBunuch nepBbie
pBIOBI, 3€MHOBOJHBIE W NTHIBI: MHOTOYHCIEHHBIE HACEKOMBIE
CTaJli OCHOBHBIM MPOAYKTOM uX nuTaHus. Hauvancs nnusmuniics
noytd | MwuMapna JeT mporecc (pOpMHUPOBAHUS U HAKOIUICHUS
O6uocepHbIX pecypcoB ILenel MUTaHUsd Kak 00sf3aTelbHOro 3Tara
IepeJl CO3/1aHUEM KPYITHBIX 36MHOBOAHBIX U )KMBOTHBIX

Jenn mecroii
Ornoxa IUIaHEeTHBIX KaTacTpod, reoJOrn4eckuX KaTakiIu3MOB, OJIEIEHEHUI U paclBeTa KPYIHBIX
Ha3E€MHBIX YKUBOTHBIX

210 TeiC. neT TOMY Hazag
7.4 8.1 mnpa. net CO3faHWE YEnDBEKa

4] 1 2 3 4 5 & 7 & ? 14 11 12 13 14 14,02

UK pa3BuTHs COTHEUYHOM CUCTEMbI, MUJIUAP/IOB JIET
A.) Pa3BuTue kxUBOTHOTO MUpa U Guochepsl

[Tocne B3pbIBa «CBEPXHOBOW» MpOULIO yxke 7,4 MIpA. JeT, T.e. 3To Obuto 700 MiH. et
ToMy Hazaa. Ha 3emse mosBWIMCH MEpBhIE NUHO3aBPHI, HAYAJIOCh WHTEHCHUBHOE PAa3BUTHE U
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HBOJIIOIUS HA3eMHOM JKU3HU OT OONOTHOH (opsl U (ayHBl K
cyxonyTHoi. Havano ¢opmupoBanus OHOIIEHHO3a CYXUX IIOYB.
Korma o6onouka 3emnu mocturia pasmepoB okoio 12.000 kw,
Hayaluch ee¢ Tmpoboum ¢  oOpa3oBaHHMEM  TITyOOKOBOIHBIX
OKEaHWYECKHUX KeJI000B - B cpeaHeM Kaxaple 200 Thicad JeT.
[Tocne mpobosi pasmepbl IMIaHEThl cokpamanuck. KartacTpodsl
COMPOBOXKAAIMCh UHTEHCUBHBIMUA TEKTOHUYECKUMHU IPOLIECCAMHU -
BpeMsi 00pa3oBaHUSI MOJIOJABIX TOpP, MECTOPOKICHUI KaMEHHOTO
yrisi. Kaxaplid pa3 3eMHbIE KaTakJIU3Mbl YHUUYTOXKAIU MOYTH BCIO
¢baopy u dayny 3emin, KOTOpasi MOTOM BO3POXKAajlach 3aHOBO -
BpeMS JICIHUKOBBIX TEPUOJIOB, CHOPMHUPOBABIINX HBIHEITHHIMA
O0JMK TUJIaHeThl. 3aBEpIIUIIOCh ECTECTBEHHOE (OPMUpPOBAHUE IUIAHET
ConHEeYHOU CUCTEMBI.

b) CotBopenue yenoBeka

2 mwutnona 171 teicsay et Tomy Hazax Co3gaTteneM ObUTH HAYaThl
paboThl MO CO3JAaHUIO TMPSAMOXOSIIET0 MpHMaTa C TEJIOM 4YeJIOBEeKa,
KOTOpbIe ObuTH 3aBepiieHb! 210 ThICAY JIET TOMY Ha3aJ CO3aHHEM YellOBEeKa
pa3yMHOro Kak BBICIIEro 3BeHa Ouocdepsl miaHeTsl 3emis. Hawancs stan
MOAKOHTPOJILHOTO PAa3BUTHS JIOJCH, OCBOCHHS WMH HABBIKOB >KHU3HH U
OoprOBI 32  BBDKMBAHUE, pACCENICHHUA JIIOJIeH MO  KOHTHHEHTaM,
(dhopMUpOBaHHS pac U HAPOOB - HA4aI0 HOOC(HEPHI TUTAHETHI.

B) Karactpoda B ConHeuHoil cucreme - rudeib IMIIaHETHI
WUkap, usmMeHnenue opOUT I1aHeT U 3eMid, TUOeTb MHOTHX 3 |
mozaen,nossieHue JIynsl u Benepsl

Oxomno 9470 nmer TOMy Ha3zaa TPOM3OILIA KaTacTpoda
ConneuHoii cuctembl: moru6bna mianera Mkap, oOJIOMKH KOpPBI
KoTopoil oOpazoBasin Ilosc acrepouzoB, a TMOJIAPHBIE JIbJIBI
MOpOWIIK  KOMEThl. Smpo HMkapa cTamo HOBOM TJIaHETOW -
Benepoii, 3aHsBILYIO IIPEXHIO 0pOUTY Mapca, KOTOpbIi U3MEHUI
opbuty u ynamuicsa ot Connua. 3emisa crana omuxe Kk ConHIy U
npuobpena cnytHuka - JlyHy, npexae npunHamiexasimyio HUkapy.
lNon 3emun u3menuncs ¢ 538 cyrok a0 365.

UenoseuecTBy ObLIa OKazaHa nmoMoinis Coznarenem u
Hayanach 310Xa CaMOCTOATENIbHOI'O PAa3BUTHS - IBUXKEHHE K
CO3/IaHUIO arpapHO-TEXHUYECKOM IMBUIIM3ALIMY - 3pa CTaHOBJIEHUS HOOC(hephl 3eMIu.

CostHeuHas cucreMa KaTacTpodbl

Onnrepd
5,

! &

ca

ConHeyHast CHCTEMA CETrOIHS
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JleHnb ceabmoii

Cyn u mosiBIEHHE BTOpPOM 0OMTaeMOM IUTAHEThl - HAYalo DSMOXH KOHTPOIUPYEMOTO
Pa3BUTHUS U PEKOHCTPYKUUU 4eT0BEKOM COJTHEYHOW CUCTEMBbI U IUIAHET JUIsl COXPAHEHUS KU3HU
B HEM.

Mocne &1 Mapa. net

4] 1 2 3 4 5 & 7 & 7 10 11 12 13 14 14,02

UKII pa3BUTUA ConHeuHoM CUCTCMbI, MUWJIIUAPAOB JICT

Co3pnarenb NpUIET HA IOMOLIb YEJIOBEUECTBY, YKPEIHUB 000I04KY 3€MIIM U HE JOITYCTUB €€
OYepeTHOTO TPOOO0s, OCYAUT Pa3BUTHE IUBHIU3AIMH HACWINSA, KOTOpas MOXET MOTyOHTh Ha
3emiie Bce xxuBoe. Tak OyJieT 3aBepIleH 3Tall CaMOCTOSTENIbHOIO Pa3BUTHS YEIOBEYECTBA.

s orcenenus ¢ 3emnu nociie Cyna «HOCUTENEN 371a», UCIOBEIYIOMINX
BlMopanb Hacuius U He npueMmonux 3akoHsl Jlo6pa Cosparens, borom Oyner

flco3/1aHa HCKYCCTBEHHAs IaHeTa «3eMis-2», koTopas 3aiiMeT mecto B 0,5 a.e.

or 3emiu, Mexay Mapcom m FOnurepom. OTO MCKYCCTBEHHasl IUIAaHETa C
pacTUTENbHON Ouocdepolt - pekinocTep, rae HeT (payHbl - HaCEKOMBIX, PbIO,
NTHIL, )KUBOTHBIX, MO0 MPH CO3/IaHUM HKOCUCTEM He ObUIO MUJLIHAPAOB JIET Ha
0Tpa-00TKY PaBHOBECHBIX Ilenel nutanus. Pexnoctep Oyner OKpy>KeH MojeM
(O3BEPEHUS» U C HETO 3aMpeTAT MOJEThI - BEUHbIN KapaHTHH OT BceeneHnHoii 6e3
paBa BO3Bpara.
Ha «3emne-1» Oynmer co3gaHa HOBas IMBWIM3ALUS Kak €IMHOE
rocy/lapcTBO C BBIOOPHBIM HapOJOBIACTHEM, OCHOBaHHOEe Ha mnpuHuunax Beicmero [Ipasa
Cospnarens, JloOpa u HenpusaTus Hacuiaus. YenoBedecTBo BoiaeT B Coapy:KeCTBO IIMBHIN3AINIA
bora-Co3narenst u moiay4uT AOCTyNn K 3HAHHIO- HAyajo 3MOXM MHTErpanuu Hoochep 3emiu u
Bcenennon.

byner npopenana orpoMHas paboTra Mo CO3JaHMIO HOBOTO OOIIECTBA, BOCCTAHOBIIEHHUIO
O6uocdeppl W OYUCTKE IIJAHETHI, CO3/JAHUI0 M OCBOCHUIO HOBBIX 3HAHUH, TEXHOJIOTHUH,
CTPOUTENBCTBY OKOJOTUYHON MPOMBINUICHHOCTH. Jl7si Oe30macHOW J>KU3HM Ha TUTAHETE
YeJI0OBEYECTBO CO3/]aCT CUCTEMY KOHTPOJIS U YIPABISAIOLIETO BO3ICHCTBUS HA pa3BUTHE OOBEKTOB
ConHeyHOM CHCTEMBl - €€ MPOCTPAHCTBO OYJET OUYMIIEHO OT AacTepOMJIOB M KPYIHBIX
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MCTCOPUTHLIX TCII. ITocie sToro JIFOJIM 6y,£[eT OTKPBIT IMYTh K IAJIAKTUYCCKUM IIOJICTAaM 3CMHBIX
AKCTICIUIINH - pa COBMECTHOM pabOTHI C pa3BUTHIMH ITUBUIN3ANMIME - Ipa Bricokoro Heba.
Kaxxapiii oTan pa3BUTUS MUBUIM3AIMH 3aBepinaercs obs3atensHbiM Cynom Coznatens, u
stux CynoB OyleT HECKOJIbKO, IO MEpE pa3BUTH HOOC(Epbl 3eMIIH U MOBBILIEHUS TPeOOBaHUI K
HEW...
ConneyHas cucteMa nocie peKOHCTPYKLUU

[losic acTepomnos
Re-36ae

?., Pexnaciep

CarypH

eMAs -2 954
! ‘19,04 4.

o 4.8
R . g
ap Wis
24 3.6, 4%,

Jlenb BoCbMOI
VYracanue BOAHO-KUCIOPOJHOM KU3HU U NIEPEXO0J 0 3eMIM Ha )KU3Hb B IIPOCTPAHCTBO
XKenToro cnekrpa cBOEH IIIaHETHI

[Janee yepes MWANMAPALI NET

[§] 1 2 3 4 5 & 7 & ? 10 11 12 13

UK pa3BuTust COMTHEYHON CUCTEMBI, MIJUTAAPAOB JIET

ITo Mepe yBenuueHUs TONIIUHBI KUTISIIIEH HEMETATTMYECKON 000JI0UKH
ConHia OyayT 3aTpyaHSATHCS MPOIECCHl IHEProOOMEHa - 3aMETHO CHHU3HTCS
s¢deKkTUBHAS TeMIepaTypa MOBEPXHOCTH, U3MEHUTCS €ro CIIEKTp - 3TO OyAeT
Kpacnoe Connue. K 3ToMy BpemMeHHn «3emiisi-1» mocrapeer: UCCAKHET 3amac
METaJUIOB TBEPJAOTO SApa, OCTAHETCS TOJBKO JKHUJKAas aKTHUBHAs 30Ha,
M3MEHATCS TapaMeTpbl TeHepaTopa MarHUTHOTO TMOJs, U OHO OCIa0HeT.
COKpaTUTCsl TOCTYIUIEHHE CKBO3b 3€MHYIO KOPY Ta30B, MOJJIEPKUBABIINX

B DAaBHOBECHOE  COCTOSIHME —arMoc(epbl, CTaHeT 3aMETHOH IoTeps B
OKPY’KaloIllee MPOCTPAHCTBO HE TOJIBKO aTMocdepsl, HO W BoOJbl. Haunercs
“S¥HeOoOpaTMMOE CKaTthe 00O0NIOYKHU TIaHeThl. CHUKEHHME TOCTYILUICHHS SHEPTHH
ConHIla B TPUBBIYHOM CIIEKTPE H3JIYYCHHI CliellaeT HEBO3MOXXHON BOJHO-
KHCIIOPOJHYIO KM3Hb B COJIHEUHOH CUCTEME.

Ho nns sxu3nm Oyner erre MpuroHO MpocTpaHCTBO JKenToro crmekrpa,
rie nepeHocy Jgyductoi sHeprum ConHua He MemaeT MepTBas marepusa. K
MOMEHTY TIPHHSTHS PEIICHUsI O TepeceieHNH Ha «3emiie-1» B MpOoCTpaHCTBE
XKenroro cmektpa OyneT 3aKkoHUEHA Halajka Ierneid muTaHus Ouocdepsl,
chopMupoBaHbl HEOOXOAMMBIE PECYpPChl W CO3/MaHa  MoOAM(UKAIUSI
YeNOBeUYeCKOro Teina s JKU3HM B OTOM TpocTpaHcTBe. Pabora
JUTUTEIPHOCTBIO B MUJUIMOHBI JIET OyJeT MPOBOJAUTHCS CAMUMH JIFOJbMHU IO
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pykoBoactBoM Co3garens. YenoBeuecTBO caMO CO3aJCT CBOE
Oynymee, U OyaeT He HaxJIeCOHUKOM, a moMorHukoM Coszmarens:
xu3Hb Pazyma B Tpyne, a He B Oe3nenmuu. ByayT mpoBoauThCs
00s13aTeNIbHbIE MEPOIIPUATUS 1O IOCTEIEHHOMY M HEOOpaTUMOMY
CBEPTHIBAHUIO paboThI IIPOMBIIIJIEHHOCTH, nepedpocke
SHEPreTUYECKUX MOIHOCTEH, HAydyHOro oOecredyeHuss M LEeHHOH
uHbOpMAlMM B HHOE MPOCTPAHCTBO. OTHM OyJer obecredeHa
IIPEEMCTBEHHOCTh Pa3zyma ruiaHeTsl.

[Tocne npunstus Co3znarenem
pELIEHUs O NEPECETECHUH 3TO IPOU30MAET TaK: CHayala KEHIMHBI
NIEPECTaHyT pOXKaTb M HA IMPOTSHKEHUU HECKOIBKHX IOKOJIEHUH
YEJI0BEYECTBO IIOCTEIIEHHO BBIMPET €CTECTBEHHOW CMEpThIo. lymn
YMEpILUX NPOHAYT MPOLECC MOAEPHU3ALMU TPOTPAMMHBIX (ailyioB
U TI0Jy4aT HOBBIM «KOJl BCEJICHUS». B Te€Ja HOBOPOXKIECHHBIX Ha
cBoed miaHere, HO yxe B JKenToM NpoCTpaHCTBE, II€ KHU3Hb
MPOJOJIKUTCS 1€ MUJUTHAPABI JIET.

[leyanbHa yuacTh Jrofeil «3eMiau-2»: Ha IUIaHETE YacTo
. OyAyT BOWMHBI, 3TOT MPUBBIYHBIN CETOIHS CIIOCOO PEIICHUs CIIOPOB
32 TEppPUTOPUH, MMHEPAJbHBIC, SHEPreTHYecKHue W OHOJIOTMYECKHE PEeCypchl - MEHTAJIUTET
IIOTOMKOB HBIHEIIHMX BJIacTUTENed He u3MeHuTcsa. OkecToueHue BOMH OyneT HapacTarhb IO
Mepe HcueplaHus pecypcoB M 00ocTpeHHst 00pbObl 3a BbDKMBaHHUE M0J racHymuM ColiHueMm:
W3THAaHHBIE Ha PEKIIOCTEP MOTYT PACCUUTHIBATH TOJBKO Ha COOCTBEHHBIC CWIIBI, a IpaBa H
BO3MOKHOCTH TOKUHYTh IUIAHETY M MPOCTPAHCTBO OHM UMeTh He OyayT. JKus3up Ha «3emie-2»
NOrMOHET B MYYMTENBbHON aroHWu - Hew3OekHas Turata 3a Hacuiaue u Hempusthe CosmaTens
XKuzHu.

JleHb neBATDI
VYracanne COJIHEYHOW CHCTEMBI, OTIEICHUE HOOC(EpPhl OT MAaTEPUH CHUCTEMBI M TIEPEXOT
monel B Cepoe mpocTpaHCTBO

owono 14,0 Mnpa. ner

] 1 z 3 4 5 & 7 & ? 10 11 12 13

HUKI pa3BUTHUSA ConneyHoi CUCTCMbI, MUJIJIMAPIOB JICT
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Korna ConHue nokpoercst TBEp0i IpaHUTHOU KOPOM, CBET
€ro MoTyxHer. B TeMHOTE, OCBEIIAaEMO TOJIBKO CBETOM JTAJIEKUX
3BE3]], OKOJIO HeTO OynyT oOpamiarbcss MepTBbIC TUTAHETHI. JKU3Hb
CTaHeT HeBO3MOXkHOH U B XKentoMm cnektpe. byaeT npoBoauthes
paboTa mo nmocieayoneMy nepeceIeHUIo JIF0IeH B TPOCTPAHCTBO
Ceporo criekTpa, HO yXe 110 UHbIM TaJJaKTUYECKUM KOOPAUHATAM U
B JIPYT'yIO 3B€3/IHYI0 cucTteMy: Haie CoJiHIle - Majiasi 3Be3/1a, U He
SBJIAETCS O0BEKTOM MaTepuH nmpoctpaHcTBa Ceporo CrexTpa.
Jlronu OymyT KUTH Ha 3Be3/1ax - maHeTsl Ceporo CrekTpa B HaleM
MIPOCTPAHCTBE BOCIPUHUMAIOTCS KaK 3Be3/Ibl, HO OoJiee
SHEproeMkKue u mioTHeie, yeM Comnnie. U rae »KuTh 4enoBe4ecTBy
Janplie, pemuT Toyibko Co3aatens. s yenoBedecTBa «3emMiu-1»
XKenroro cnekrpa cBepmmuTcs nocieqHuit «Cya Ha BEUHOCThY»: U3
ConHeyHOM cUCTEMBI JTI0AU OYIyT NEPEBO3UTHCS JIsl )KU3HU B
npoctpancTBo Ceporo CrekTpa, rie MaTepus U KU3Hb BEUHBI.

Jlennb necsiToIii
3aBeplleHHEe OYePEAHOTO IUKIIa 3BOMOIUMK COTHEYHON CUCTEMBbI

0 1 Z

3 4 5 & 7 & ? 10 11 12 13 14 14,02

UKII pa3BUTUA ConHeuHoM CUCTCMbI, MUWJIIUAPAOB JICT

PaznyBanue TBepoi  000J10YKH
Comxna HeW30eKHO TIpUBEIET K €e
OTIENCHUIO OT siipa U HOCIETYyIOLIEMY
[EPEBOPOTY IO TUTAHETHOM CXeMe: PE3KO
BO3pAacTET MAarHWTHOE IOJIe Horacuiei
3BE3/IbI M IPOW30MIET T'paBUTAIIMOHHAS

AApO
iOnurepa

[pa3banaHCHpOBKa CUCTEMBI. Bcee
[IaHETHbIE Tejla, HAaXOJAMBIIMECS Ha
rEINOLIEHTPUYECKUX opburax,

ycrpemsitcss Ha Comnne. Iloka Oyayr
nagate Mepkypuii, Benepa, 3emnsa-1, 3emnsa-2, Mapc,
CTOJIKHOBEHHUS OyIyT HUMETh TaKOM K€ XapakTep, Kak OT
o0bIYHOTO acrepousa ¢ MepTBoil Maccoil. Ho magenue HOnurepa
OyZeT NpUHIMIHNAIBHO UHBIM: TPOOUB MolHy0 kKopy ConHua u
NOTEpsIB 10 JI0pore CBOIO 0005104Ky, TBepaoe sjapo HOmutepa
BOPBETCS B pPacKaJIEHHYIO BOJOPOJIHYIO aTMocdepy IMoja KOpoi
ConHna, W30JMPOBAaHHYIO OT COOCTBEHHOIO AaKTHBHOIO sijpa
oOosoukoi  kunsmero  cinos. [lpm  ymapHom  cxkatum
TpaHCypaHOBbIe MeTayulbl siapa FOnurepa OyayT akTHBHPOBAHBI
SHEprueil KUHETUYECKOTO HMMITYJIbCa- BOSHUKHET KOMIUIa3UBHBIM
3G eKT, UCMOIB3yeMBI MPH MOJAPHIBE SAEPHBIX OOEMPUIIACOB.
Haunercs HeympaBisiemass sjepHas peakuusi JeNeHUs C
BBIOPOCOM OTPOMHOTO KOJMYECTBA CBOOOHBIX HEUTPOHOB, YTO
aKTUBHUPYET OTPOMHBIE MacChl JAEUTEepUs U TPUTHUS, - B3PbHIB
JIEJIEHUs] TIOPOJUT B3pPbIB CHHTE3a - HAYHETCS HEyIpaBisgeMas
peakuus TepMosiiepHOro cunresa noracuiero Conxna. Bee.
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B ouepennoii, 1003-i1 pa3 B30opBeTCA «CBEPXHOBAS» - POBHO
yepe3 14,02 mupa. ner nocne npeapiaymeid. CucreMa HayHET
CBOI HOBBIH ITUKII.

Tak 3akpoercs mocJjeaHsii cTpaHUUA HbIHemHeid CoJiIHeYHOM cHcTeMbl, ee 0HO- M
HOOC(epbl: ONBIT TPYAa W 3HAHWS MHTE/UIEKTA MHUJUIMOHOB NMOKOJeHMH Jwaeil 3emuu
BoiiayT B OecueHHblii (ona Hoocdepol BceesieHHO#, a J0CTOHHO SKMBYIIHE MOPAJIbIO
npaBibl Ayl NONOJHAT HacedeHue Beunoih HuBnimszammu - Ilporpamma Cozapartens
«YesoBek 3eMuim» OyaeT 3aBeplieHa.

HexoTopble u3 :xuBynux ceifuac Ha 3emJjie yepe3 MULIHAPABI JIeT CMOT'YT BHETh 3TO
CcOOCTBEHHBIMHM IJ1a3aMH, HO [10 ITOI0 ellle TAK JaJ1eKO... H YTO0bI IOTOM yBHAEeTh Oyaylee,
ceilyac Hy>KHO HAYYUThCSl BU/IETh NMPOIILTI0e U HACTOALLEE...

Kak yxe nmousn ynrarens, Hama CollHeYHasl CUCTeMa pa3BUBajach HE TOJIBKO MJIABHO,- IO
JIOTUKE BOJIIOINH B €€ KU3HU OBbLIN HEM30CKHBIMH M KaTacTpodbl. PaccMOTpUM MOCIIETHIOW U3
HUX, YIIOMSIHYTYIO B 3TOM IJIaBe U AOUIEALIYIO 10 HaC B MaMsTH Jitojel nerengon o0 Mkape.

I'nasa 12.
Bocnomunanus 00 Ukape wiu cMepTh BO HMSI JKU3HHU

Bepuemcs x Hactosimemy u npouutomy. B Connewnoii cucreme ¢ rutaHeramu u CosHIEM
BpoAac OBl BCE CTAJIO SICHO U IMOHATHO, HO OTKYyJa B34JIMCb TAaKMC HCCHUCTCMHBLIC O6”I)€KTI)I, KakK
METEOpPHUTHBIE Tena, KomeThl, [losic acreponaoB, B KOHIE KOHIOB? Mim e 3TO CieacTBHs,
poaykT cuctembl? [Tonpobyem pa3oOparhbes.

Wrak, Bo3ponmiock ColHIle, TNIAaHETHI, CHCTEMa OYHCTHIIACH OT IBLIH, KOCMOC XPYCTaJIbHO
“IHCTI)IfI, BCCCJIO BpalllarOTCsA BOKPYT COJIHIIEI IOHBIC IIJIAHCTHI U CTOJIb K€ FOHBIC WX CITYTHUKH.
Kpacora! Ilponuto Bpems, 1 Ha 3eMiIl0 M3 KOCMOCA CTIM NaaaTh OYIBDKHHKH, Ha3bIBacMbIC
MCTCOpUTaMHU, a Mbl C TpeBOFOfI BIJIIAbIBA€EMCS B He60, IIOHUMasA, 4YTO BCETO OIHUH
«OYJNBDKHHYEK» B HECKOJIBKO KHJIOMETPOB pa3MEpOM MOJKET IOracHTh Pa3yMHYIO JKM3Hb Ha
IIaHeTe. DTUX ((6yJH)DKHI/IKOB>> B KOCMOCC TbMa-TbMyllasA: UX TaM HeJ’ILIfI ITosic aCTCpOUI0B.
Kpome 3Tux kamHeH, raM JIETalOT KOMETBI, BpEMsI OT BPEMEHH ITyrasi 3eMJISIH CBOMMU MOCTaMH.
Otkyna Bce 3Tu Hamactu? Mim Ha HUX 3aKOH HE JIEWCTBYET U OHU B CBOE BpeMsl OTKA3aJIUCh
B30pBAaTbC M BO3POJUTHCS BMECTE€ C CHUCTEMOM, MJIHM 3TO OCTaTKH TOTO T'HIIOTETHYECKOIO
ra3onbUIeBOro odjaka KJacCUuecKor HayKu?

[Tongymaem Bmecte. Hambonee Menkue CHYTHHKHM MOCTapeld TEPBBIMH, B HUX MOTYXJIH
pEeaKTOpHI, MPEBPATHUB TEJIO B XOJIOIHBIN KaMeHb. [I0TOM 000I0YKM TUTAHET CTAIM OTIESATHCS OT
ep W TEepPeroNIOCOBBIBATECS: CITYTHUKH, TOTEpSB NPUBBIYHBIC T'PABUTALMOHHBIC CBS3H,
YHOCHJIUCh B TPOCTPAHCTBO Kyda «IJla3a TISAIAT». A BMECTO «Tjla3» - TpaBUTAUUs W
HEYMOJIUMBIE 3aKOHbI HEOSCHOW MEXaHWKH - BOT W HAYAIUCh CTOJIKHOBEHHS CITyTHHKOB C
IUTAHETaMH, pa3pylleHHe o000JI0YeK TUIaHeT WM JaXe THOelnb TMOCIHeIHUX. YBBI, 3TO
€CTECTBEHHBII Ipolecc, JIOTUKAa Pa3BUTUS IJIAHETHOW CHCTEMBl. ODTO HE MCKIIOYEHHE, a
nonaTBepxkaeHue EQMHOTO 3aK0Ha; 3TH 0OBEKTHI - IPOIYKT €€ SBOIOIHH.

OT TakuX CTOJIKHOBEHHH MOT MPOM30MTH BBHIOPOC B MPOCTPAHCTBO OCTATKH KOPHI TUIAHET -
KaMCHHBIX O6J'IOMKOB, M3 KOTOPBIX KPYHIHBIC - aCTCPOUAbI, MCIKHUC — MCETCOPUTHI, a JICJHUKHU
MOJISIPHBIX 00JIaCTEil MOTTIM Pa3pyLIMTHCSI HA MHOTOKHIIOMETPOBBIE Kycku. OOIIOMKH JIETHUKOB,
KOTOpbIE HampaBWIHCh B cTopoHy COJHIA, JaBHO HMCIAPUIINCH, a T€, KOTOPbIE BEIOPOCHIIO OT
Connna, Havanu aprkeHre B COJIHEUHOW cUCTEME IO SJUTMNTHYECKHUM OpOHMTaM, 10 CHUX HOp
MEePUONYECKH TOSBISAACH B OKOJOCOJHEYHOM MpocTpaHcTBe. [lo Mepe uX NpuOIMKEHHS C
OKpauH COJHE4HOW cucteMbl K CONHIy JieJl HauWHAeT UCMAapAThCs, 00pa3ys XBOCTHI - BOT H
KOMCETBI pOJAUINUCE.

B 1986 romy mup ¢ HeTepneHMeM OXUIal MOSBIEHHS 3HAMEHUTOW KoMmeTsl ['ases,
npeaBKymas (GeepruuecKoe 3peNriie OrPOMHOTO KOMETHOTO XBOCTA, KOTOPBIA MPH TPEKHHUX
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MOSIBJICHUSIX KOMETHI 3aKPbhIBaJ MOJIHE0a, YTO OTMEUYECHO B JIETOMHUCAX MHOTHX HaponoB. OqHAKO
OKHMJIaHWSI OKa3aJIMCh HAPACHBIMUA, KOMETHBIH XBOCT Ha ATOT pa3 OKa3aJicsd BEChbMa CKPOMHBIM,
MOCKOJIBKY 3amachl BEHIECTBA KOMETHl YMEHBIIAIOTCS MPU KoM ee mpuomxenun Kk ComHiLy,
ATUM TMOJATBEPAWIACH PACUEThl ACTPOHOMOB - BCE KOMETHI POAIIMCH B OJHO H K€ BPEMS - TIE-TO
okoJo 9-10 TeICS4 1eT ToMy Ha3aj.

Bo3moxHo, uto u [losic acteponaoB NOSBUIICS B 3TO K€ BpeMs. UTO k€ 3TO COBOKYITHOCTh
HeOecHBIX Ten, o0omku yero? CyiecTByeT Kpacupas JiereHna Mkape: T mpocTo TaKk HUYEro
BBIIYMBIBAaTh HE OYIyT, @ TeM 00Jiee TOro, 4TO MOMHST THICSAYH JIET. 3HAUUT, YTO-TO OBLIO, YTO-TO
onu Bujenu. Ho uto? B npeBHUX XpOHMKaxX BCTPEUarOTCs CBUAETEILCTBA, YTO paHbLIE y 3eMIU
ee cryTHUKa — JIyHbI He ObLT0, BO BCAKOM citydae, 20 Thicay Jier Ha3ad He ObLIo TouHO. B npyrux
XPOHHUKAX TOBOPHUTCS O TOM, YTO BHE3aITHO MOSIBIJIACh BeHepa Tam, rie ee paHblie He ObLIO.
CBepkana oOHa Tak, YTO €€ XOPOHIO ObUIO BUIHO JHEM, - MOITOMY JIIOJU M OOpaTWIM Ha Hee
BHUMaHue. Ho HEOECHOE TEeNO CHUCTEMBI CBETHT TOJBKO OTPAKCHHBIM COJIHEYHBIM CBETOM, U
JTHEM €ro BHJIETh 0e3 CIelnualbHBIX NMpUEeMOB Henb3s. Ciie- moBaTenbHO, BeHepa cBermia
COOCTBEHHBIM CBETOM, KOTOPBIH HCIyCKaja €€ IIOBEPXHOCTh, HMMEBIIAs TEMIIEPaTypy,
a/JIeKBaTHYIO WK OoJiblie coHeuHOH. Y ObUIo coBCeM HEaBHO - XPOHHUKH OTPa)KaroT COOBITHS,
KOTOPBIE TPOU3OIILIM Ha TJ1a3ax JI0JeH U OCTAIUCh B UX MaMSITH.

EnuHCcTBEeHHBIM O0BSICHEHHEM TaKOTO (YUUTHIBAs, YTO BCE TEJIAa CUCTEMbI POAMIUCEH B OHO
U TO K€ BPEMsl, pa3BUBAIKCH 10 OJHUM 3aKOHAM W TUTAHETHOE TEJIO JABHO JOJDKHO OBUIO OBITH
MOKPBITO TBEPAOW KOPOH, a OHO CBETUJIOCH, SIBJIAETCS MPEANOJIO0KEHHE, YTO 3TO CBEUYCHHUE
M3JIY4aJIOCh SIIPOM ILJIAHEThI, BHE3AIHO MOTEPSABIICH 000s104Ky. CBs3aTh ITH MPEINOJIOKECHUS
BOCJMHO MOXHO TE€M, 4YTO TosiBieHue Benepsl, JIyHbI U cOOBITHS, OTpaKEHHBIE B JIET€HIE 00
Hkape, BO3MOXKHO, CBS3aHBI MEXKTy COOOH M MPOM3OILIH B OJHO U TO K€ BpEMSL.

Bunumo, nroau BUAENd, 4TO B HOYHOM U THEBHOM HeOe YTO-TO CBEPKHYIIO, 3aropesoch, B

Pa3HbBIC CTOPOHLI MHOCBINMAINCE UCKPBI, YTO-TO IrOpAIICC U CBEPKAIOMICC, CTPYHU OrHA U XBOCTLI
(atMocepa BHEIIHSS U BHYTPEHHSAS B30PBAHHOM IJIAHETHI CO3JANIM KYTKYK KapTHHY, KyjAa
CHJIbHEE 3pEITUIIl KOMET) 3aKpbUIX 01 He0a, M YTO-TO SIPKOe, C JUIMHHBIM HUICH(POM, TBUHYIIOCH
K CouHiy...

He tak mu pomuncs mud o6 Ukape? A rae ceituac moxkHo HabmonaTh Benepy? He 3pst ee u
Ha3bIBAIOT YTPEHHEH 3Be3[0, OHa Bcerja HabmronaeTcs Hexaneko or ConHua... Sl oOparucs ¢
STHMH BOTIpOcaMH K cBoMM Kopp., ¥ BOT 4TO OHM paccKazaim:
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¢ OT0 OBIT0 9469 et Tomy Hazan, unu B 7470 roay o H.D.;

® IPOM30IIIO CTOJIKHOBEHHE ¢ TulaHeToll Mkap kpymHoro (kak NMOTOM OHHU YTOYHMIIH,
«TUMIMYHOTO HOCUTENSI Macchl AuameTrpoM 2,8 km» - TpaHckpumnuus Kopp. - asm.) actepouna,
MIPEIOIOKHUTENHHO U3 obnaka OQopra mim nosica Kotimepa;

emaHeta Mkap Obuta paspymieHa B pe3ynbrate KaracTpodsl. I[Ipousonuio monHoe
paspyuieHre OO0OJOYKM M YacTMYHO $apa, BKIOYas 4acThb TBEpAOH 30HBL. (MOXXHO TOYHO
BOCCTAHOBUTH BCIO KapTHUHY KaTacTpoQbl, €€ MPUYNHBI, HO ceiiuac BayKHEe €€ MOCIIEACTBHUSA);

¢ 000JI0YKa KOpBI M 4YacTh sAapa miaHeTsl Mkap ObLIM paccesHbl Mo opOuTe, 00pa3oBaB
[Tosic acTeponioB U KOMETHI M3 MOJIAPHBIX JIbJOB IJIAHETHl (BOT Mo4YeMy OOpaTHBIE pacueThl
BO3pacTa KOMET Jal0T NPUMEPHO TaKyl AaTy), 4acTh OCKOJIKOB ymana na ConHie u Onau3Kue
IUTAHETHI, BKJIIOYas 3eMIIt0, YacTh Ha COOCTBEHHOE sAIpo IutaHeTsl Mkap;

® AKTUBHOE SPO IUIAHETHI MOJ] IEHCTBUEM PE3YIbTUPYIOIIMX CHJI UMIYJIbCa pa3pylleHus,
M3MEHEHHs CHJ B3aumMojaeHCcTBHs ¢ COJNHIEM U IUIaHeTaMH, BBI3BAaHHBIX IMOTEpei 000J0YKH,
BBIIILJIO HA APYTYIO OPOUTY U 3aHSUIO MECTO IUIAHETHOTO TeJa, HA3BaHHOTO JIIoibMU BeHnepoii;

e Jlyna, cmyTHHK 1u1aHeTsl Mkap, HOTepsB CHIOBYIO ONOPY OpOHUTHI BOKpYyr Mkapa, Hauana
nepememaTtbcst B cTopoHy ConHuna u Obuta 3axBaueHa 3emyieil. 3emiisi BBIHYKICHa Oblia
M3MEHUTh OpOUTY Ha Oonee Onu3kyro K ConHIly, - BMECTO MPUBBIYHOTO 538-CyTOYHOrO roja
nosiBUJICS 1ol B 365 CyTOK;

e Mapc, 3aHUMaBIIHI CHOC IPUBBIYHOE MECTO BTOPOH MiaHeTsl oT ConHia, ObuT “BhIKAT”
C HEro HOBOPOXKJIeHHOU BeHepoii n nepeMecTuiicsi Ha HbIHE HBIHEIIHEO OpOUTY;

e Ha 3emiie NOru0 NPEXHUNA MUP M HA4YaJI0Ch CO3UIAHNUE HOBOTO. ..

Y Iy
Mepk

Mepk
0. 34

. aGELponnos

22s88a¢

Puc.32 Cxema usmenenuss opoum niarwem u cnymnukog Benepwi u Ilosica acmepouoog &
pe3yremame kamacmpogwl u eubenu nianemol Uxap.

a) 00 kamacmpogot

8) nocne kamacmpoguoi

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

JaBaiite moaymaeM, oueHuM: mnpaaa J 3T1o? Ilocmorpum Ha Mapc - mo cBouMm
rmapamMeTpaM OH ropaszo Oojee Onu3ok Kk Mepkypuio, yeM Jr000€ Ipyroe IUIAHETHOE TeO.
[TocmoTpute Ha Benepy - oHa SIBHO HE HAa CBOEM MECTE: UMEeT MOIIHYIO IEPBUUHYIO aTMochepy
C BBICOKMM JIaBJICHUEM M3 YIJIEKUCJIOrO ra3a TeMIlepaTypa MOBEPXHOCTH MPEBBIIIACT 500°C,
MEJICHHO BpallaeTcsi B 00paTH HOM HalpaBJieHHH, Jienas 00OpOT BOKPYr cBoeil ocu 3a 243
36MHBIX CYTOK - TaM BelIeT ceOs -TONbKO SApPO, TMOKPHITOEC YK€ 3aTBEpACBIICH, HO HE
otnenuBIIerics o0ooukoi. [lepuoa hopmupoBanus TBepAOH 000109KK Y BeHEphl YCKOPEHHBIH,
100 HE HY)XKHO OBUIO COTEH MUJIJIMOHOB JIET Ha NMpeoOpa3oBaHre MeTallla KaMeHb, - sapo Mkapa
YK€ UMeJI0 000JI0UKY «KUIISIIETO CJIOS» IUII0C paciljlaBUBIINECS B HEM (parMeHThl B30PBAHHOMN
KOPBL.

Y4uuThIBas, YTO KOPPEKTHO OMPEAEITUTh MACChl TUTAHETHBIX TEJ KJIaCCHYecKas; Mayka rmoka
HECNoCcOOHa M3-3a UTHOPUPOBaHHS (HhaKTOpa aKTUBHOTO W MACCHBA WHBIX TEJN, COCTABUM IS
HarJIITHOCTU OLIEHOYHYIO TaOJIMIly COBPEMEHHBIX IHMaMETPOB IJIAHETHBIX TEJI CHUCTEMBI. 3/1eCh
Oyner Oojee KOPPEKTHBIN MOAXOMA, MO0 IUIAHETHBIE Tela B PAa3BUTUHU, KaK MBI YK€ PaHbIIE
TOBOPHJIM, UMEIOT OJJHO BPEeMsl POKJICHHUS U OYEHb MHOTO OOIIIETO.

Pa3meps! mnaner CogHEUHOI CUCTEMBI, KM.
Mepkypuii Benepa 3emns Mapc FOnutep Catypn Ypan Henryn [lnyron 4.878 12.102
12.756 6.794 142.800 120.000 51.800 48.600 2.290

He BnuchIBatoTCst B CTpYHHYIO CUCTEMY IEPBUYHOIO PACIPEIEIICHUs MAcC IIOCIE B3PbIBa
«cBepxHOBON» Benepa u Mapc. UTo-To HE B IOPSAAKE B 3TOM JIOME...

A Teneps crienaeM OLIEHOYHBIN pacyeT Mo MpHU3HaKaM 1oa00us 3emiie: KakuM J0JKEH ObLI
ObITh AuamMeTp MKkapa, eciiu quaMeTp sijpa ¢ «KUISIIAM cioeM» OblT paBeH auamerpy Benepbr?
[Tomyuum: nuamerp muaHetrsl Mkap - 22 516,5 km. CocTaBUM HOBYIO TaOJMIly, pacCTaBHB
IUIAHETHI B IEPBOPOJHOE MOJI0KEHUE:

Pa3meps! miianet CoJTHEYHON CUCTEMBI, KM.

Mepkypuit Mapc 3emis Ukap FOnurep Carypn Ypan Hentyn [lnyton

4.878 6.794 12.756 22.516 142.800 120.000 51.800 48.600 2.290

[Tonmyunnock 4to-To Oosee OnM3Koe K UCTHHE. TOUHYIO KapTHHY MOXHO SIBUTh, COCTaBUB
MaTeMaTHYECKyI0 MOJeIb CHUCTeMBL. VckaTh HYXHO 3/1ech. XO04uy cpa3y MpeaylnpeanTh:
KOHKPETHOE 3Ha4yeHHE MapaMeTpOB MPEXHEro 3eMHOro roja mnoxydeHo MHoOM ot Kopp., HO
MOJKHO MCCIIEIOBATh 3TO METOJaMH IMMaJCOHTOIOTHH, T€OJIOTHH U aCTPOHOMHUYECKAM pacueTaMH
apaMeTpoB OpOUT PEKOHCTPYHMPOBAHHOM CHCTEMBI, MOMBITATHCS MOJYYUTh OMPOBEPIKEHUE HITH
[TontBepxnenue, - 6ynem ommxe k Mctune.

OnHO O4YEeBHMJHO YK€ ceHyac: eclii CONOCTaBUTh HBIHEIIHHWE pe30HaHCHble YacToThl
BpaiieHus sep Benepst - 585 cyrok - m 3emun - 538 cyrok (3TO0 OyneT MOKa3aHO MO3XKeE),
nepBoHayasibHO 3eMist U Benepa (Mkap) Haxoausauch Ha MHBIX OpOUTaX, MPHUYEM JOCTATOYHO
OJIM3KO APYT OT ApyTa.

Kopp. yTBepkaaroT, yTo cucTeMa IUIaHeT Mo oTHouleHuto K CoNHIly uMena Cleayrolue
napametpsl: Mepxypuii — 0,39a.e.; Mapc — 0,92 a.e.; 3emns -1,8 ae.; Ukap — 2,3a.e.; -
ocmanbHble NIAHembl OCMANUCy HA NpedcHux mecmax. Mkap nepsonauanvno Ol npeonasHavyeH
0J1 UCNONb306AHUsA 8 Kauecmee «pekiocmepay. [uamemp e20 na momenm 2ubeiu cocmasisiin
22.825 km. Ho TH 1aHHBIE HYXKHO IPOBEPATH OUEHb TIIATEIbHO. TOIBKO TOUHBIMU pacyeTaMu C
Y4eTOM BceX (haKTOPOB PAaBHOBECHOTO COCTOSIHUSI CHCTEMBI MOXKHO BOCCTAHOBUTH KapTHHY OoJree
noJipo6Ho. {IIpum. asm. IloHsTHE pekiocTepa OyIeT TaHO HIKE).

Wkap ocraBun ot cBoelr o6onouku [losic acTeponioB, KOTOPBIM SBISIETCS YHUKAIbHBIM U
6ecueHHbIM JapoM aisi ConHeuHoM cuctembl U sofeil. Tak yem ke Ham jpopor Mkap, B yem
3aKITI0YAeTCs CYyTh TOTO OECIIEHHOTO Japa sl Oyrymiero 3eMiTd | )KU3HU KaKI0Tro U3 Hac, 3a 4TO
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Wkap 3armuiatuin Takyro cTpaliHyr LeHy? OTBEeT Ha 3TOT BOIPOC HYXHO HckaTh B Ilosce
acTepoUI0B, O YEM MbI MOAPOOHO PACCKAKEM HIUKE.

A T1oka NoAroTOBUM BOCHPUATHEC ACTAJIBHBIM PACCMOTPCHUCM HCTOPHUU 3eman JIJI
IIOHMMaHMs LeHbl fapa Mkapa ams 3eMiisH, OmlaueHHON ero ru0eliblo; -1 J0JIKHBI IOHSTh,
JUIs 4ero UM HyxeH aap Hxkapa.

I'masa 13
HxapoB aeHb

3axBaThIBAIOIINE KaPTUHBI KOCMUYECKON KaTacTpo(dbl OyJOpakuiid BOOOpaKeHUE JIIOACH,
OHM cCHOpwIM O Oorax, moiaras, YTO YEM-TO HUX IPOTHEBHIH, O HEMHUHYEMOW Kape, He
[10J103p€eBasi, HACKOJIBKO MHOTME M3 HUX OJIM3KM K IOcieqHeMy AHIo... [{uBunuszanus Ha 3emie
uMea K TOMy BpEMEHU 3aMETHBIE YCIIEXH, HO 32 9,5 ThICAY JIET €€ CIIEJI0B IPAKTUYECKH OCTaThCs
He JOJDKHO. Bripoyem, eciim uckath U 3HaTh, II€ UCKATh U YTO UCKaTh, TO HAMTH MOXHO. MOKHO
OUEHb MHOIO HaWTH M B 3allaCHUKAX MY3€€B M pPAa3IMUHBIX KOJJIEKUUSAX YacCTHBIX JIHIL,
YHMBEPCUTETOB, HAY4HBIX OpraHm3anuid. CyIecTBYeT MHOIO CBHJAETENBCTB O CPAaBHUTEIBHO
pazBuToi nuBmwim3anuu 10.000 et Tomy Ha3ad, HO 3a4acTYIO 9TH 3HAHUS U (AKTHl BCTYMAIOT B
IPOTUBOPEYUs ¢ OOIICIPUHATHIMA B HAYyYHOM MHUPE MHEHUSMH, [T0O3TOMY BOCIpPHU- HUMAIOTCS
KaK Jloca/iHble OMIMOKH B JaTUPOBAHUU MPEAMETOB PATUOYIIIEPOJHBIM METOJIOM, KaK CIIy4ailHO
IIONABILKE B KYJIBTYPHBIE CJIOM, OHU HE CUCTEMATU3UPYIOTCS U HE U3Yy4aroTCsa. A HalpacHo.

PoBHbIit, Msarkuil knmumar - B Caxape u CaynoBCKkoil ApaBUHM TEKJIU IOJIHOBOJHBIE PEKH,
CeBepHblif 0keaH ObUT CBOOOJIEH OTO JIBJOB U €lle He Ha3blBajics JIenoBUTHIM, 110 HU3MEHHBIM
Oeperam €ro CTOSUIM TOpoAa apueB, OpoamiIM OeCUMCIIEHHBIE CTajJa MAMOHTOB, OJICHEH, ITUKUX
Jotmaield, ociaoB, OBIEOBIKOB. Ha mpocTopax necocremeit 3amamHodd m Bocrounoi EBporibr
TPYOMJIM CIIOHBI, TPO3HO PbIYAIH JIbBBL [[peBHUE JIIOAM KUIM HA BCEX KOHTHMHEHTAX, BKIIOYAs
octpoB Okeannu. Ilnanera naBana nroAsM Bce. 3aKOHYWICS IOCIEIHUN JIETHUKOBBIM NEPUOT,
OnmaromaTHBIN KIMMAaT, Tox ObUT paBeH 538 mHsM - 3emist ObUTa B paclBeTe CBOMX CHII - JIFOJIU
TIOTOM 5TO BPEMsl HA30BYT “30JI0THIM BEKOM HUeIOBEUECTBA. BHIMMO, HMEHHO 06 3TOM BpPEMEHH
COXPAaHMWJIUCh BOCIIOMUHAHMS KaK O pae, 0TKyAa boT BeIrHaI jIrofeil 3a UX rpexu.

Bort uro pacckaszanu KoppecrnoHIeHTHI:

!l 5TOT JeHb TpareAuH HEYMOJIUMO MpHUOIMXKaIcs JUKOM Oe3MonBHOW JIyHBl 1O
TPaeKTOpPHUH, KOT'/1a OJHO IJIAHETHOE TeJo JoroHseT apyroe. Kro koro noruan Jlyna 3emnto ummu
HAa00OpOT, HEBa)KHO, HO pe3yJabTaT 3TOW «CBaAbOBI» ObLT ykaceH. Bo3HMk Manblii mpoO6oit
000JI0YKH 3€MHOM KOPBI MJIOIIA/1bI0 OKOJIO | KM-%, B parione 3anansee [lloTmanackux oCcTpoOBOB, -
KOOPJMHATBL: 51° 31'ces. LIup., 31°33' 3an. gonr. B sTom palioHe OKeaHa KOpa OY€Hb TOHKas U
MO/IBEpKEHA PaACTSA-)KEHUI0, KOTOPOE TOPHbIE MOPOJbI BBIHOCAT IUIOXO, - O CHX IOp B 3TOM
paifoHe HaOmoJaeTcs MPOLECC BBIAABIMBAHMS KUAKOIO Oa3alibTa M3 TPEIIMH OKEaHWYECKOIro
JHa.

JIlyHa B mepBOM KOHTAKT€ CIMIIKOM OJU3KO IMOJoNUIa K 3eMile, YTO BBI3BAIO CEPbE3HbIE
TEKTOHUYECKHE MOJBUKKHU KOPBI - THO ATIAHTUKHU IPUIIOAHSIIOCH O0Jiee YeM Ha TPUCTa METPOB,
BO3HUK JIOKJIBHBIA 3aMKHYTBIA MPOJIOM, HEOOJBIION KYCOK JHA yXHYN BHU3. OOpa3zoBaBIIUICS
MPOJIOM OBLT OBICTPO 3AJIUT KUJKUM 0a3aIbTOM, HO TIOCIIEICTBUS OBbLIIN CTPAIIHBIMI.
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[Ipoanamu3upyem camu. HecomHEHHO, 4YTO CTOJO BBIPBABUIMXCS Ta30B MOPOJMUI
CIJIBHEWITYIO0 yIapHYI0 BOJIHY - cMmeino Bcto EBpomy, Ceepuyto u HOxnyto Amepuku, AQpuky;
ylapHas BojiHa Oblga Takoil cuibl, 4To eciau B CHOMpPHM MAaMOHTOB HAaxXOJAT LENBIMH, TO B
CeepHoii Kanaze Kycku TpyNoOB >XUBOTHBIX BMOPOKEHbI B (YHT BMECTE€ C KaMHSMH U
obnoMKamMH JiepeBbeB. OTHOCHUTENBHO IEJIBIMH OCTAJIMCh DPalOHBI, 3aIIMIICHHbIE TOpaMH,
MMEHHO OTTYZa U Ha4aJloCh IOTOM BO3POKJCHHE LIUBUIIN3ALIUN.

OTtpunarenbHbIi IPaBUTALMOHHBIA UMITYJIBC PE3KO 0’KMBHJI TEKTOHUYECKYIO JI€ATENBHOCTD
- IPOCHYJIUCH BYJIKaHbl Vcnanauu, rUraHTCKye IyHaMH CMEJIH BCE Ha CBOEM ITyTH HAa MaTE€pHKaXx
U OCTPOBAX Ha JIECATKM KMUJIIOMETPOB OT OEperoBOil JIMHUM, a 3aTeM 3eMIIETPSICEHUE MOTyOHIIO
ATnaHTUy - OOJBIION OCTPOB MO cocencTBy ¢ Ucnanaueit

Kopp: Atnantuna He mu¢, oHa ASHCTBUTENHHO OblIa, MIIUTE €€ Ha JHE OKeaHa Ha -
IIPUMEPHBIE KOOPIAUHATBHI: 61° ces. mup., 31° sam. jour,, - TaM HeGOBIIHE [J1yOUHBI, MOIIIHOCTb
JIOHHBIX OTJIOXKEHUH 3a ucTekiee Bpemsa - 24 wmerpa, (Bynkanundeckuii memen BYJIKaHOB
Wcnannuu okaszancs CBA3aHHBIM BOJOM - BOT MOYEMY TaM TaKuW€ MOLIHBIE OTJIOXKEHHUS. DTO
MO>KHO MIPOBEPUTb. - a6M.)

Puc.33. Kapma xamacmpogher npu nporome 3emuol Kopvl Ha OHe AmiaHmuueckozo
okeana om npubnudxicenus Jlynvt 6 7470 2. 00 H.3. U HANPABIEHU OBUNHCEHUS YOAPHOU BONHbL U
0071aKa NepeoxIa3#cOeHH020 cHeza.

A-30na noanoco nopasxcenus. b - 30na cunenvix paspywenuti, B - 30nma cpeonux
paspyuienui.
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Kenmuvimu Kpysckamu 0003HaueHvl mecma, 20e o0 3aWUmou 20p 1o0U CNACIUCh Om
VOAapHOLUL 80IHbL U CYMeNU 8bldcUums. B nocnedcmsuu 30eco cpopmuposanuco ocHogHbvle YeHmpol
yusuauzayuu 3emiu.

Hueunmmsanus noru6ma, [leyanen ObLT yaen TeX, KTO OCTAJICS U )KUBBIX; BCIIE] 32 yIApHOU
BOJIHOW TMpHILEN BeTep, HOTOM IOMIEN J0XK/b, OBICTPO NepelleAlnii B CHEr M CHJIbHEHIni
Mopo3. U3 smuieHTpa Ha OTPOMHYIO BBICOTY B JIECSTKH KHJIOMETPOB, MOJHSIICS CTOJO Ta3oB,
napa, MOAHSABIIMM M3 OKeaHa HECKOIbKO KyOMYeCKHX KHJIOMETPOB BOJblL. ['a3bl, MMeEBIINE
temneparypy cesime 900°C u naenenme cBoimre 3500 armocdep, 3a CUET CTPEMHTENBHOTO
annabaTHOTO pacUIMPEeHHss MTHOBEHHO IPEBPATUIIM OKEAHCKYIO BOJY B NEPEOXIaXKACHHBIE TOYTH
no abcomotHoro Hyms K- cHeroBble oOnaka. OTu obOiaka OBUTH TIEPEHECEHBI CTPYHHBIMHU
TEUEHUSIMH BO3/7yXa Ha OTPOMHBIE pPACCTOSIHUS M HAKpBUIM COOOH T'MTaHTCKOIO I0JIOCY
nobepexbst CeBepHoro okeana u Cubupb, Amsicky, Kanany. [lonoca mepeoxiiaxJIeHHOTO CHera,
HECKOJIbKO pa3 0o0orHyBmias 3eMHOM map B CeBepHOM MOJyLIapuH, U MOTyOMJia MaMOHTOB.
NMeHHO CTpyHHBIE TEHYEHHMS M CBHITPAIN C HUMH 3JIyK0 IIYTKY: ITOKPBITBIM I'yCTOM IIEPCTBIO U
MPHUCTIOCOOTICHHBIN K IMTETHHBIM 3UMOBKAM THTaHT (BCTIOMHUTE 538-IHEBHBIN T'OM) B JIETHUI
JIeHb CIIOKOMHO Maccs Ha Jyrax, a K KOHILY JHsI €r0 3aMOpO3MII0 Tak, 4To nmoutu yepe3 10000 ner
COJIEPKMMOE XKeITyJIKa COXPaHUIIOCh, & PA3MOPOKEHHOE MICO MOXKHO YIOTPEOJIATh B MULILY.

Nmenno agmabaTHOE paclIMpeHre PacKaJeHHBIX Ta30B U3-T10]] 3eMHOW 000JIOUKH CO3/IAJI0
CBEpXHM3KHE TEMIIEpaTypbl CHETOBBIX Ty4, OOpa30BaHHbBIX MOJHATONM OKEAaHCKOH BOJOH, a
CTpyiHbIE TEYEHMs] 3a CUMTAHHBIE 4Yachl MEPEHEeCIH O3TU Ty4d Ha CUOHpPCKOoe Mobepexbe
CeBepHOro okeaHa, MOryOMB TaM MOYTH BCIO XH3Hb. [IpaBaa, XUIIHUKY U JIIOAU, HE JUIIECHHbIE,
KaKk MaMOHTBI, TTUIIEBON 0a3bl, CyMeNN BBDKUTH: B BEYHOW Mep3noTe CuOupu oOHApYKUBAIOT
TPYIBl MAMOHTOB U TPABOSAHBIX KMBOTHBIX - JUKUX JIOMIAJEH, OCIOB, OBIEOBIKOB, HO €lIe HU
pa3y He HaXOAWJIU TPYNOB BOJKOB, XMUIIHUKOB W Jtojed. OcTaTKU 3TOr0 CHEromajga cenlvac
3aMOpO’KEHBl Ha OTPOMHBIX IPOCTPAHCTBAX poOccHiickoro M kaHajackoro CeBepa B BHJE
MHOTOMETPOBOTO0 MAaHIMPS BEYHOW Mep3noThl. KTo 3HaeT, Moxker ObITh, KOTJa OH pacTaer,
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CTaHyT JIOCTYNHBIMA M HAIIEMY B30py IPEACTAHYT IOJypa3pyLICHHBIE yparaHoM JpPEBHUE
IIOCEJICHUS apUEB.

Ilpum. Cmpyiinoe meuenue 6 ammocghepe - Y3Koe B030YVUWIHOe MedeHUue 6 BepXHell
mponocghepe u 8 nudicheti cmpamocghepe co ckopocmsamu 50-100 m/c. [{nuna cmpyinsvix medenutl
- nopsA0Ka muvlcad KUIOMempos8, WUPUHA - COMHU KM., MOJIWUHA - HECKOJIbKO KM. Bnepsvie onu
ObLIU OMKPLIMbI COBEMCKUMU JemyuKamu 8 urone-agzycme 1941 2o0a npu 6vinoaHeHUuU HOUHBIX
Haemos Ha bepaur u ucnonb308anucy 0 8038paueHus. 60MOAPOUPOBUUKOB HA C80U OA3bL, MAK
KaK pacuemmuvlii. paouyc O0elucmeus camoiemos ¢ 60MO080U HASPY3KOU He NO380IL IMO20
oenams. HUngopmayus o nanuuuu maxux medenuti Oblia ceKpemuoll 8 oeHHoe epems. Bmopuuno
oHu OvLiu omKpvimul 68 1944 200y yoce amepukanHckumu gtemuuxamu 6omoapouposuuxos B-29
npu Halemax Ha ANOHCKUe ocmposa ¢ asuabaszvl Ha ocmpose Iyam. Bvinu neyoaunvie nonvimku
ANOHYE8 UCNOIb308aMb IMU MedeHus 0 bombapouposox meppumopuu CILLIA ¢ neynpasisemuvix
B030VUIHBIX UAPOS, 3aNYCKAEMBIX 8 HOUHOE 8PeMsL C NOOBOOHBIX I00OK 8 HAOBOOHOM NOJIONCEHUU
801U3U AMEPUKAHCKO20 KOHmuHenma. Hcnonvzosanuce cmpytinvie meuenus u L[PY CIlIIA 6
Konye 060-x 20006 0nsa paseeoku meppumopuu CCCP ¢ nomowpio 6blCOMHBIX WAPOS-
PA36e04UK08, 3aNyYCKABWIUXC C AMEPUKAHCKUX B0eHHbIX 6a3 6 Eepone u npuzemnsewuxcsa na
Ansacke.

CrpyiiHble TEUYEeHHs] YCTOMYMBO HECYT BO3JYIIHbIE MAcChl B HaIllpaBJICHUM C 3amajaa Ha
BOCTOK co ckopocteio 300 km/gac Ha BbicoTe 9-12 kM. MexaHu3M [EHCTBHS W DHEPrUs
JNBUKEHUS — TIEPEMEIICHHE MOHU3UPOBAHHBIX M MMEIOLIUX 3JEKTPOCTATHUECKUN 3apsij
aTMoc(epHBIX Macc Mo/ AEHCTBUEM BpPaLIAtOIIETr0Ccsi MArHUTHOTO I10JIS 36MHOT'O S7pa.

OTHU KaTakjau3Mbl BMECTE€ C NIPOJUBHBIMU AOXKIAMHU, JUBIIMMU Haja EBpomnoil u Asueit
OoJiee MecsIa, 3aTONIIIM MHOTO TOPOJIOB M YHUUTOXXWIM MIJUTMOHBI Jroziel. T1o3xke omycrunach
3eMHast kopa B paitone Cpeauzemuoro u Kpacnoro mopeit Ha 52 MeTpa, a B paiioHe bputanckux
OCTpPOBOB - Ha 28 MeTpoB. Jloka3aTesbCTBa PEAIbHOCTH 3TOI0 Ha Ka)KJOM LIary, TOJbKO HYXHO
yMEThb MX BUJETh. Bo3pMutTe, K nmpumepy, T€ TaMHCTBEHHbIE HaXOAKU Ha ManbTe CTpaHHbBIX
CIIEJOB B M3BECTHSKE, KOTOPbIE HANOMMHAIOT JKEJIE3HOAOPOXKHYI0 cTaHIuio. CHHUMaITCA
(GUIbMBI, BBIABUTAIOTCS TUIIOTE3bI OJJHA XJIECTUE JPYTOM: TOTOBOPUIIHCH JaXe, 10 WHOIUIAHETSH.
Boo6ie, rie pa3ym ckyzaeer, Bce MOKHO CBAJIUTh HA MHOIUIAHETSH. A 3TO Hamra 3emiisi, U eCu
Ha HEW ocTamuch cieabl, KoTopbiM okojio 10000 ner, vIMTe MPUYMHY: - YEIOBEK HHUKOTA
«IIPOCTO TAK» HUYETO HE JeJaeT.

[TapannensHble TMHUK CIEAOB Ha 52 MeTpa yXxoAsT B rmyouny. Bee mpaBunbsho. [loumnure
Ha rayouHe. ['MIposaoKaTopsl TOJKHBI TOKa3aTh HA OTMETKE 52 MeTpa raBaHb, OKPYKEHHYIO CO
BCEX CTOPOH CKaJaMH. YJOOHBIH MOPT, EIWHCTBEHHBIM IyTh IS TPYy30B, MECTO HX
CKJIaIMPOBAHMSI - HaXOJsIIeecs BbIlIe M1aTo. ['py3pl NOJHUMANIN Ma TeNekKKaxX, Kojeca KOTOPhIX
KaTWJINCh 1O MPOPYOJIEHHBIM B IMOPOJIE KeI00aM, HaBepXy TEJIEKKU MOTIIM MEePEeBOAUTHCS Ha
Apyrue MyTH NpU NEpecedeHHH, KaK IO CTPENoYHbIM nepeBoaaM. [louwmure moja Horamu -
HaiizieTe SMbl B TpYHTE OT OMop JiebeJ0K. DTO OCTaTKU MOpTa MOruoIIel [IMBUIN3AIHH.

[Tpubpexusie Boabl Cpenn3eMHOr0 MOps - 30J0TO€ JTHO JJIsl MOJBOAHOM apxeoyoruu. Te
poOkue maru, koropsle cruenan Kak VB Kycrto co cBoeil koMaHmo#l - JMIIb MECUYMHKA MO
CPaBHEHHUIO C TE€M, YTO TauT 3TOT 6e3MOoNIBHBIN MUp. [los 3TMH Bo1aMu TOKOSITCS rOpoJia, OYEHb
Oorarele TOpoja: - MHOTO CTaTyd M3 30J10Ta, 30J0Tas MOCYyJa, IParoleHHble KaMHHU - TaM
CKa304YHOE DJIbI0PAI0.

Kopp. - Bot Tonbko uckate BaMm OyneT TPyAHO: - 3a IMpOILEAlIee BpeMs TONIIMHA JOHHBIX
OTJIO’KEHUH, U3BECTKOBBIX OKaMeHesocTell B 3amaaHoi yactu Cpeau3eMHOMOphs Jocturaer 13
METPOB, a B BOCTOYHOM, N3-3a BINUAHUA ByJKaH CaHTOPHH - 10 32 METPOB.

Mp1 onucanu katacTpody, a 4To ObLIO Ha CIEIYIOIINHA 1eHb?

T';1aBa 14.
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Yo 6bL10 mocie rudenan Ukapa?

Kro noxun no yrpa mepBoro [Hs, CTajld OCMAaTpUBATbCs, MCKaTh OJM3KHUX, CUUTATh
norepu. B EBpone He ocrtamock HMKOro, Bce OBLJIO CMETEHO: W JIOMa, U JIIOAU - OTPOMHbBIE
MIPOCTPAHCTBA, 3aII0JHEH- HBIE MIEPEMOJIOTHIMHI 00JIOMKAMHU, TPYIIaMH JIFOJICH, NTHII U )KUBOTHBIX.
Ha Teicsiun KWIIOMETPOB HU NPOWTH, HU IIPOEXaThb - HU JIECOB, HUYETO KMBOTO - OJHU PYUHBI,
oauH xaoc. OueHb HEMHOIME crnaciauch B ropax I'penuu, B 3akapnarbe. Ha Pycckoil paBHHMHE
NOorudaM NpPakTUYECKH BCE - CHACIMCh OYEHb HEMHOrue, Ho craciuchk. [lonx 3amuToit
BepxostHckoro xpe0Ta cmaciuch TIOpkH (Oyaymue cuy, TYpKH W Tarapbl), >KUBIIHE 39-10
rieMeHaMHu BJ1oJib Jlensl 1 Ha CpeHecuOupckoM mockoropse. Cepbe3Ho MocTpaiand paBHUHbI
Hpesnero Kuras, 1o B 3Ha4nTENbHO MEHBIIEH CTENIEHH, 4eM EBpomna, - yiapHas BOJIHA IIPUILIIA C
BOCTOKAa M3JajieKa, U3-3a OKeaHa, ocialieHHas ropamMu AMEpHKaHCKOro KOHTHHeHTa. MHnus,
3alMIneHHas [ ' mManasmu, He mocTpajana.

B Cesepnoit Amepuke moruOmm Bce, a B lleHTpambHoit u IOxHOW AMepuKe XHU3HB
COXpaHWJIACh TOJILKO Ha THXOOKEaHCKOM MOOEpeKbe, 3alUIIEHHOM TOPHBIMU IETISIMUA; UMEHHO
U3 CHACIIMXCS 3/1€Ch OCTATKOB JIPEBHUX IUIEMEH U BO3HMKIIM BIIOCJIEIACTBUM LIUBHIIM3ALMKA Mais
1 UHKOB.

B A¢puxe norubia apeBHeimas MUBUIN3ALMS, €€ OCTATKH COXPAHUJIMCh JIUILIb B BEPXHEM
teuenun Hwia m B AOuCCHHMH, - BIIOCIEICTBHH TaM C(OPMUPOBAIHUCH LEHTPHI CBETCKOH M
nyxoBHOU BiacTH JpeBHero Erumnra.

ABcTpanus Obpli1a IPAaKTUUECKU HE 3aCEIeHa, a OT APEBHUX xuTeneil OkeaHuu He 0CTanoch
IIOYTU HHUKOTO - BCEX CMEIHU B OKEaH JKaJHbIE IIyHaMH; COXPAaHWINCH JINIIb PYUHBI COOPYXEHUN
Ha HEKOTOPBIX OCTPOBAaX M OCTAaTKHU JIpeBHEW LuBHIM3anuu Ha ocTpose [lacxu. Yixke B XX ncke
Typ Xeliepaan uccienosai JIETEHIbI O TOM HapOZE, HE CyMEBILEM IIPONTH ITyTh 10 HAIUUX THEH.

I'opbkuM, 04eHb TOPHKUM OBLIO TO YTPO JUIH IJIAHETHL.. JTa KaTactpoda, ee MocieaCTBUs
CO3/1aJI1 MHUP, B KOTOPOM Mbl CErOJHS )KMBEM, U OCO3HAHHE 3TO JACT BO3MOXXHOCTh UCIPAaBUTH
omuMOKK mpouuioro, ytoOsl Obuto Oynymee. [lompoOyeM mnpeacTaBUTH cebe KapTHHY TexX
CTPALLHBIX JTHEH...

[Tefizaxx OBLT yXKaceH - ThICSUM KUJIOMETPOB Xaoca. Haj BceM 3TUM BHCEN HENpPOTJIsIHOE
CBUHIIOBOE HE0O, JINJI )KYTKUH XOJIOHBIN JIUBEHb UJIH 111 CHET, BhIJI0 0YeHb XOJI0/IHO, OT JINBHSA
WIM CHEromaja BOKPYr HHMYEro He ObLIO BHAHO. JIIoau emie BepuiaM U HaAEsIUCh, YTO BCE
YIY4IIUTCS, HO NPOXOAMJIM JIHU, JHWJI JIOKIb, MNaJall CHEr, a Moroja He YJIy4llajaach.
Y CTaHOBMIIMCh HECBOWCTBEHHBIE I JIETHEH NOpel Xoiona, ¢ (CeBepa BCE CUIBHEE BESIIO
XOJIOJIOM, - *7aTh ObwI0 Oosiblie Heuero. CoOpaB HEXUTPBIE MOKHUTKH, JIIOIU MOCTPaJaBIINX
paitfona Boctounoit EBponsl u 3anana, Ceepo - 3anaga CuOupu ycTpeMHIUCh OT XOJIOJIOB Ha
0T, YTOOBI KaK-TO BBDKHTH. [1yTh 3TOT OBUI CTPAIIHBIM U TPYIHBIM.

OcTaTky BOCTOYHOEBPOMEUCKUX IUIEMEH YINOPHO IIJIM K IOTY 4epe3 ThICAYM KUIIOMETPOB
CIUIOIIHOTO Xaoca U3 U3YpPOJOBAaHHBIX 3aBaJIOB Jieca, Yepe3 pas3JIMBIIUECS PEKHU, MUMO PYHH
ropojioB, 00X0/1 THUIOUIME TPYMbI KUBOTHBIX. Ha myTu BeTpetunuch KaBkasckue ropsl. 31ech
MOJ1 MX 3alIUTON COXPAHWINCH Jieca U JIyra, Obula yncTas BoJa. YIIENbS U MEKIOPHbBIE JTOJUHBI
MNPUHSIIM U3MOXKJCHHBIX MYTHUKOB, HAJIOJIT0 CTaB UX JOMOM U POAMHOW. BuanMo, UMEHHO 3TH
00CTOSTETLCTBOM U OOBSACHSETCSI HEOOBIUAHO OoraToe pasHooOpas3ue sS36IKOB HapoaoB KaBkasza.

Ha nmoGepexbe CeBepHOro OKeaHa apuM COOMpalid YIENEBIIMX BO BPEMEHHbIE KHIIHILA,
HaJesiCh MepeXk1aTh MPUPOIHbIE HATACTU U THEB OOTOB, HO TIETHO: CTAHOBHJIOCH €I1I€ XOJIOIHEN
U TMPUIIOCH YXO0AUTh. Bromes O0u u Ypana apuu npouuu Ha tor, U BeIIUM K M. menHo
Wuaus no cBoemMy pacnoioKEHHIO CTajla 3alI0BEIHUKOM LIMBHJIN3ALUN, MECTOM, TJ€ CllaclIrecs
HapOJIbl CyMENU MEPEeKUTh MOCIEACTBHSI KaTacTpo(bl, BOCCTAHOBUTHCS, a 3aTeM BEPHYTHCS Ha
3aJIeueHHbIE TIPUPOION U3paHEHHBIE 3eMJIH ToruOmmX npeakoB. Hapoasr Muanu B TsHKENbIN yac
UCTIBITAHUN YEeTOBEYECTBAa CYMEJH He CTaTh BparaMu MPUXOAAIINM M3PAaHECHHBIM Yy>KakaM, Jajiu
UM KPOB U MUILY, MOJEIUIUCH MECTOM JIJIS )KU3HH U CIIACIIM 3TUX JIOAEH KaK HCTOYHUK Pa3BUTHUS
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Oyaymiel MBUIM3AIMHU. BECCIOPHO OMHO: U3 6cex cyujecmeyiouux uvine 2ocyoapcme Mnous
docmouna ee4Hol 61a200apHOCMU U YBANXCEHUsI 8CeX HCUsYuUX Ha niameme xaxk Mamv Hawell
yusunuzayuu. JIpeBHUE JETeHbl IJIACAT, YTO 3aJ0Jr0 /10 BEJIMKOTO INEPECENICHUS HapOJOB U3
WNHpnnu, apum OoTOpaBIsUIM CHELUANBHYIO SKCIEIMLUIO HAa POAMHY IpeakoB, Ha Cesep, e B
HU30BbAX OOM YCTAaHOBUIIU CBSIIICHHYIO CTaTYIO JKEHIIMHBI, KAK CHMBOJI MaTepPH-POAUHEI. J[aBHO
MOTEPsUICS Clie]] ATOM CTaTyd, KOTOPYIO PHTY3WMACThl HINYT IO CHX IOp, HO MaMsTh JIFOJICKAS
cuibHee Bpemenu.

Korma cnycrts Thicsun et mpupoaa EBpombl BoccTaHOBWIIach, Ha €€ IyCThIe 3eMIIU
HAYaJIoCh IeEpecesieHne HapoaoB u3 WHAWM, NPUUYMHONH KOTOPOro OBUIM IE€pPEeHACEIEHHOCTh
WHIUICKUX PaBHUH U OTCYTCTBHE JOCTATOUHBIX PECYpCOB JUIsl MPOKMBAHUA TaM OTPOMHOTO
KojauuecTBa Jofeil. Oto Benunkoe nepeceneHue HaponoB uepe3 HbiHewHue Wpan, Hpak,
Typuuto, yepes nponusbl bochop Hapaanemnsl B EBpomy, Kyaa ynuiu u apuu, IpOUCXOAUII0 MO-
pasHoMmy. M xotss 006 HMkapoBe gHE HHKOI/Ia paHee HE TOBOPWIOCh, MMEHHO OH SIBHJICS
MEePBONPUYMHON TepeceieHrs] HapoOB, IOBIMIBIIET0O Ha BCIO MCTOPUIO YEJIOBEUYECTBA.
[lepecenenne HapoAOB 3aJI0KHJIO OCHOBBI HBIHELIHEN IUBMIIM3ALMKU U CO3/AJI0 BEJIHUKOE JIPEBO
HWHJI0-€BPOINEUCKUX S3BIKOB. AHAIM3 paclpOCTPAHEHUS S3bIKOB, TOIMOHMMHUKA Ha3BaHUU
MECTHOCTH, TpEIaHusi M JAPEBHUE JOKYMEHTHI, HAXOJKH apXeoJOroB IOMOTAIOT BBISIBUTH
3aKOHOMEPHOCTH U BOCIIOJIHUTH YTPAadeHHYIO MaMsATh COOBITHI MpOILIoi uctopun. Paccmorpum
3TO Ha IPUMEPE CIaBSH U TIOPKOB.

Kak u rne num cnassHe? Onum npumuu B EBpomy eme B Hayajle Halled 3pbl U3
CpeAn3eMHOMODBSL... 3aberast HEeMHOTO BIIEPE], 51 PACCKaXy O CIaBsiHAX MOApPOOHEe - BB TOMMETE
W3 KHUTY UCTOYHHUK HEKOTOPHIX HEOOBIUHBIX, Ha MEPBBIM B3I, YTBEPKICHHUH O ClIaBsHAX:

CrnaBsiHe TPOUCXOAT OT apHeB, KOTOpbIE mocie karactpodsl ynun B MHauio, u 3atemM B
IBypeune, rae ueiHe Mpak. Tam 6310 net tomy Hazan (4310 r. go H.3.), T.e. 3ag0maro go [lotoma,
C TeHETUYECKUX HM3MEHEHHH B OJHOM M3 3THX IUIEMEH HayajloCh CTAaHOBJICHHE claBsH. bor-
CoznaTtenp pemua B3pacTUTh Ha 3emile HapoJ, B KOTOPOM ObLIHM Obl T€HETUYECKU 3aJI0KEHBI
MPUHIUIBI MOpaIH A00pa W HPAaBCTBEHHOCTH. B Hapomax HyxHO Obuto mocesats cemsi JoOpa,
KOTOPOE, MPOIAS CKBO3b THICAYEIETHSI CAMOCTOSITENIbHOTO Pa3BUTHS, CKBO3b MPAaK HEBEKECTBA U
JOKH, MOTJIO OBbI aTh BCXOJbI VICTHHBI M TTOKA3aTh HOBBIM ITyTh HAPOAOB TUIAHETHI - HHTETPALIAN
UYenoseuectBa 3emin B CoapyxecTBo nuBuian3auuii bora-Cosnarens.
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Puc.34. Hcxoo napooos us npexcrux mecm npoxcusanusi nocie kamacmpogol Hkapa u
OanvbHeuwull nyms apues, ClaésaH U miopKos 6 NOUCKAX Mecma Ol HCUZHU. OKA3A8UIULL GUAHUE
Ha (hopmuposarue YusUIU3AYUU.

B sToMm mpennasHaueHue CiaBsiH, U KIMEHHO B MECTa UX MPOXKUBAHMS, HA CEBEP, K Xpamy
bora-Co3narens, kak yrBepxknaer Enox B XXV 1. cBoeit Kuuru, u Oyner nepecaxxeHo mocie
Cyna depeso geunoti ocuznu. Cnapsine - ornopa Cosnmarens Ha 3emiie, BOT TIOYEMY THICSYH JIET
OHM SIBJIAIOTCS TJIaBHOM MUIIECHBIO CATAHUCTOB - SIBHBIX M CKPBITBIX O] Pa3HBIMU MackaMu. BoT
[OYEeMy CIaBSH [BITAIOTCS YHUYTOXXUTb U Pa3oOUIUTh, HATPaBUTh Jpyr Ha Jpyra:
nporuBoaeiicTBue cui 3na aeny bora-Co3garens - TaitHas 11e1b CiiaBstHO(DOOHH.

Pemrenne npunsn Co3garenb, a HMCHOJHSAJIM €ro npeacraBurenu BHe3eMHOM Cepoit
UMBWIA3AIMU, CO37aB HOBBIM T€HOTHUIT YEJIOBEKAa M KOHTPOJUPYS pa3BUTHE I YCTPAHCHHS
¢daktopa uMOpuauHra. PomoHadanbHUKOM HOBBIX HapoaoB Obin Hoif, npaBHyk Enoxa u
npa...npaBHyK Anama B 10-M MOKOJIEHHM - CBETJIOBOJIOCHIX JIIOACH, KaK OH, COCTaBIISIOIIUX
CJIaBSIHCKHE HAPOJIbl, 10 HEro He ObLIO:

“U nocne nexomopozo 8pemernu mou coii Magpycaun 6311 ceoemy coiny Jlamexy sceny, u
OHa 3auana om He2o, u poouna cvina. Teno e2o 6vL10 Heno KaAK cHez U KPACHO KAK po3d, U e20
60J10Cbl 207108HblE U MEMEHHbIE ObLIU Denbl KaK 60JIHA (DYHO), U 211a3a e20 Obliu NPeKPacHbl; U
K020a OH OMKPBLIL C80U 21a3d, MO OHU OCEEMUNU 8eCb OOM NOOOOHO CONHYY, MAK YMO 68ecb 00M
coenancs HeoOvlualiHO ceemaviM. M Kak monvKo oH Obll 83m U3 pYKU NOBUBANLHOU OAOKU, MO
OMKPOBLL c80U Yycma U Hayal 208opums K 1 ocnody npasovl. U eco omey Jlamex ycmpawuncs
amoeo, u yoanuicsa, u npuwen K ceoemy omyy Magycauny. U ckazan emy: «AH pooun
HeoObIKHOBEHHO20 CbIHA, OH He KAK Yelo8eK, d NOX0JC Ha Oemell HeOeCHbIX aneelos, ubo OH
POOUIICS UHAYe, HedlCcenu Mbl: e20 21a3ad NOOODHbL IyYaM COTHYa U e2o auyo Orecmsauje. M mue
Kasicemcsi, 4mo OH NPOUCXOOUM He Om MeHs, a Om aHeelos, U 51 O0KCh, Kak Obl 6 e20 OHU He
npouzoulio Ha 3emie 4yoo. M menepov, mou omey, s 30ecb HEOMCMYNHO ¢ NPOCbOOI0 K mebe o
mom, umoobsl Mmvl OMNPABUICA K Haulemy omyy EHoXy u evigedan om ne2o ucmumy, ubo oH umeem
ceoe Jcunuuge 8osie anzenos.”’

U xoeoa Magycaun sviciywan peus ceoe2o covina, mo npuwien ko mue - M 1 EHox omeeuan
u cxazan emy. «l'ocnods coeepuium na 3emie Hogoe, u 5mo 5 3uaio - M menepsv uzgecmu c60e2o
cvina Jlamexa, mo poouswiuticss ecmov OeticmeumenbHo e20 CbiH, U Hapeku emy uma Hoii - ubo s
3Ha0 maunsl céamulx, maxk kak On - I'ocnoodwb - 003601uUn MHe 8U0emb UX U OMKPLLL UX MHe, U 5
NPOUUMAN UX HA CKPUNCANAX HEOECHDBIX.

U 5 euden nanucanmoe na Hux, umo poo 3a podom 0yOym 6e33aKOH08amb, NOKA He
eéoccmanem poo npagowl, u beszakonue byoem odopeyeHo Ha no2ubens, U epex UcyesHem ¢ 3emiu,
u 6ce 0006poe nosisumcs na neu. M menepo, MOu ColH, uoU U 8036ecmu ceoemy culiy Jlamexy, umo
9MOmM POOUBUUNICA CbIH eCb OeliCeumenbHo e20 cbiH, u 3mo He aodce.” (I Kuura Enoxa, T
CVI.CVII).

Kputepuem oreHku jrojield HOBOrO T€HOTHIA OBLTH MOpalbHBIE KadecTBa, a KaK MoKa3al
cayuati ¢ nacomoti Hos, BbIlie Bcex Mopaib okazanack y Madera. Bor moyemy Hoit u ckazan:
"/la pacnpocmpanum boe Hagema: u 0a ecenumcs on 6 wiampax Cumogwvix, Xaunaau sice 6yoem
pabom emy («bertuey, 1.9, m.27).

Coznatenp BeIOpan pon Madera, mpoaomkuB COBEpIICHCTBOBAHUE T'€HOTHUIIA U KOHTPOJIb
pa3BUTHs €ro MOTOMKOB, a B OTHOWIEHMM pojoB Xama W Cuma paboThl ObUIM MpPEKpaIlEHBI.
OmmoOka noporo obonuiack X MOTOMKaM - 6€3 NoAep KK BhICIINX MHOTHE 103Ke BBIPOIUIHNCH
WJIN PacCEsUINCh.

Bot nouemy paccka3z o noromkax Host bubnus HaunHaeT ¢ Miaamero chbiHa:

“BoT poodocnosue cvinos Hoegvix: Cuma, Xama u Hagema. Ilecne nomona poounuce y Hux
oemu.
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Cotnvt Hagpema: (1)I'omep, (2) Maeoe, (3) Maoaii, (4)Hasan (ViBan — asm.), (5) @ysan, (6)
Mewex u (7) Qupac.

Coinbt I'omepa: (8) Ackenas, (9) Pugpam u (10) @ozapma.

Coinwt Hasana: (11) Eauca, (12) @apcuc, (13) Kummum u (14)Hooanum.

Om_cux Haceauiucy ocmposa _HAapooo8 8 3eMiAX UX. Kayicoblil no_A3blKYy ce0emy, no
NJIEMEHAM C8OUM, 8 HAPOOAX CEOUX.)

(«bbrTHey, r1.10, n.o.1-5; Hymepauus mMos - agm.)

B o6mepycckom neronucHoM cBoje «lloBecTb BpeMEHHBIX JIE€T», COCTAaBIECHHBIM BO
BropoM necsatunerun XII Bexka neronucuem Kuesckoir Pycu Hecropowm, npsmo roBopurcs o
MIPOUCXOXACHUU cllaBH OoT Hos 1 paznenenuu 3eMid MeXIy ero cblHOBbAIMH CruMom, XamMoM U
Naderom:

“Ilo nomone mpoe cvinogeii Hos pazoenunu 3emaro, Cum, Xam, Hapem - u nopewunu
Kaicoblll He scmynams 8 0010 _opama. buvin edunviii Hapoo. 110 pazdenenuu A3b1K08 8351U
cvino8bs Cuma 60CmMoyHble CMPAHbl, a CbiH08b Xama dcuble cmpansl, Hagemossi owce 831U
s3anaodHvle u cesepuvie cmpanvl. Om smux 70 u 2 A361k068 npouzouiesl U HApPoO CAABAHCKUU, Om
nuemenu Hagema, mopuxu smo u ecmv cragamne. Cnycms MHO20 8peMeHU celu CAdesane No
Hynaro, 20e Hvine 3emns seneepckas u boneapckas. M om smux ciagsan pazowiiucy ciassine no
3emiie U NPO38aNUCL UMEHAMU C8OUMU, 20e KMO, HA KaKom mecme cel..”’

Mpum. Hopuk (Noricum) pumckas NpOBUHIMS MEKAY BEPXHUM TeucHHEM JlpaBbl u
Hynaem ¢ konna IB. 1o u.3. B 408 . H.3. Teppuropus 3aBoeBana Anapuxom |, B konue VB. -
OCTIOTaMH.

[lo bubnnn MOXXKHO yCTaHOBUTH Jady paccelieHus napoja u3 BaBunona. 9To mpouzomuio
nocye Ilorona, HO MO UCTEYEHNHU 3HAYUTEIBLHOIO BpEMEHH, Korza y Host mosIBUITMCH U BBIPOCIH
BHYKH, KOTOpbIe 003aBENHCh CBOMMH JETBMH W CTajlM TJIaBaMH CBOMX ponaoB. B bubmun
HOJIPOOHO TOBOPUTCSA O POXKAECHUHU TOJIBKO MEPBBIX CHIHOB M MOXKHO HMCYMCIHMTH MEPUOMABI UX
KHU3HU, Kak, Harpumep, cbiHa Cuma Apdaxcana (3708-3270 r.r.. 10 H.3.), KOTOPbII 1OBEN CBOI
HapoJ Ha HOBble 3emiin. Cie0BaTeNnbHO, UCXO] Mpou3olen He no3xe 3270 r. 10 H.3., KOrja He
crano Apdakcana. Takum 06pazom, MOXKHO YTBEpXkaaTh, 4To okojio 5400-5300 et Tomy Hazaz
(3400-3300 rr.10 H.3.) OUH Hapo] MOTOMKOB Host ObUT pa3sjesieH Mo sI3bIKOBOMY MPHHIUITY Ha
HECKOJIbKO IIJIEMEH, IMOCNie 4ero oHM ynum u3 JIBypeuns; mpuueM Bce HadeToBwl ruiemeHa
MOLIUIM Ha ceBepo-3amnaj, miemMeHa Cuma - Ha BOCTOK, a XaM OCTaBUJ cebe BaBWiIOH u 3emMiu K
10Ty OT HETO.

bor-Co3paarens an si3bIKM M HAIIPaBUJI JIIO/IEH Ha HOBBIE 3€MJIM [TOTOMY, YTO TEpBBIN 3Tal
co371aHusl HOBBIX HapoaoB 3aBepmuics: 3a 900-1000 netr pox Host pa3MHOXKUIICS U YK€ COCTOSIT
u3 72 cemeit obueit uncneHHocTsio 10 600 yenoBek. BHenpeHue ka0l ceMbe CBOETO sI3bIKa
JaBaJl0  BO3MOXKHOCTH B OyaylleM B3pacTUTh HE OJUH Hapoja, a 0ojiee CeMH JECSTKOB:
MHOT'OKpPaTHO BO3pacTajia BEPOSITHOCTb TOT0, YTO XOTh OJJMH U3 HUX CYMEET BBIKUTH U MPOHECTH
Boxxnit 3ampicen CKBO3b ThIcsueneTHs. Jist pa3BUTHs HapoaaM HYXKHBI OnocdepHbie pecypchl,
KOTOpbIE MOIJM JlaTh TOJBKO HOBBIE 3eMJIM. B mensx 0Oe30macHOCTH pacceleHHe Ha HHX
MIPOBOJIMIIOCH TPEeMsI OOJBIITUMHE TPYIIIIaMu: OOJbIIas 4acTh - mieMeHa Cuma n Xama - ynuti B
OTHOCHUTEJIBHO OOXKHThIE paiioHBl (Cyap0a 3THUX OTHAAIIMX POJOB IMpociexeHa B bubmun), a
MeHbas - 14 cemeil miemenu Madera obmuMm uymciom okono 100 uenoBek, yumuiud B
HEU3BECTHOCTb Ha ThICSAYH JieT. TaiiHa - JOMOJHUTEIbHAS TapaHTusl 6€30MacHOCTH.

NmymecTBa ObIO Majno, a camoe IIeHHOE, 4TO yHeciu ¢ coboit Mader um e moTomku -
Hay4YHble 3HAHUSA JAPEBHUX IIYMEPOB W TMPUHIMUMBI BaBHJIOHCKOH TroCyIapCTBEHHOCTH
deMoKkpamuiecko2o Hapoodosiracmus, pexkomeHnoBaHHoro borom-Coznarenem. CHawana oHU
paccenunuch mo Maroit A3uu 1 ee moOepexblo, a 3aTeM U HO MHOTMM OCTpOBaM IreicKoro
Mops: TaM ObLIO Oe30macHee.

Ha HeoOGXMTHIX MecTax HapoAbl HAUMHAIM BCE 3aHOBO: UM INoTpedoBanoch okoio 2000-
2100 et Ha TO, YTOOBI PAa3MHOXHUTHCSI H OKPEITHYTh, YTOOBI Pa3BHIIUCH KYJIbTypa M peMeciia, a Ha
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MaTepHKe M OCTPOBAaX BBIPOCIH MoceieHus ropoaa. Ho mup 6bu1 npepBan TpostHCKO# BOWHOM.
Tak npudem xe 31ech Tpos u apun-ciaBsHe?

HInuman (Schliemann) enpux
(06.01.1822 26.12.1890 2.) -
3HAMEeHUmMblU HeMeyKull
apxeoinoe,
nepeoomKpbleamev-
uccneoosamenv ITpou, Muxer,
Tupunga u Opxomena.

Typaee bopuc Anexcanoposuu

(1868-1920), poccutickuil
80CMOK06E), OCHOBONONONCHUK
omeuecmeeHHol WUKOJbL
ucmopuu u Punonozuu

lpesnezo Bocmoka, axademux
PAH (1918). Pabomwi no
Oopesnemy Eeunmy, Jlgypeusio,
ucmopuu peaueuu, dphuonuu.

I'enpuxom Illmmmanom B packomax Tpom (ok. 3000-
1260r.r. 10 H.3.) OBUIM HAHJACHBI TJIMHSIHBIC ILIACTUHBI C
KJIMHOMKMCBIO, KOTOpBIC JUIUTCIIBHOE BpeMsS HE MOIJIH
pacmugpoBarb.

[lorom oOpaTunu BHUMaHME HAa TO, YTO KIMHOIKCH
HaroMHHajla OyKBBI JpEBHErpeYecKoro ajiaBuTa U 3aMECHUIIN
€€ UMH, a MO0 XapaKTEpHbIM COUYETAHUSAM IOHSUIM, YTO 3TO
JPEBHECTABSIHCKUNM SI3bIK - TEKCThl ObUIM pacuIu(ppOBaHbI
npounTanbl. Torza W BCHOOMHMIM, YTO TIpeKaM Jaiu
MUCBMEHHOCTh (DHJIMCTUMIIIHE B BUJE KIMHOIMKCH, a 3aTeM
TPEeKH TPHUIyMaTd IOXO0XXHE Ha 3HAKH KIWHOMHUCU OYKBEHI.
Buaumo, He cnyuaiino kupwuiuna Kupuiia u Meghoous tak
JeTKo OblIa MPHUHATA HU KEM-HUOY/b, a CIaBsIHAMU: OHA ObLIa
uM ponnoil. B Tpoe mucanu QUIAUCTUMCKON KIMHOMHUCHIO U
TFOBOPUWJIM TO-CJIaBSHCKH, @ UMEHHO IOCJI€ TPOSHCKUX BOWH C
XXII B. 10 H. 3. QHIMCTUMCKHE HAPOBI BIIEPBBIC MOSBIISIOTCS
B UCTOPUH.

Poccuiickuii  BoctokoBen b.A. TypaeB B crarbe
«DunucTUMIISIHEY», « DHIUKIONEANYECKOro cioBaps bpokraysa
u Edponay, (1890-1907), numer:

“Bo 6cakom  cmyuyae  cegepHoe, OCHMPOBHOE  UlU
MAN0A3UAMCKOE NPOUCXOHCOCHUE (DUIUCIUMISIH_HECOMHEHHO,
B03MOJCHO, YMO _OHU NPUHAONENCANU K _pace, Hacelsasuiel
bepeca u _ocmposa I2eticko2o _Mopsi 00 2peKos, U Obliu
aputicko2o niemenu. -Onu ssunuco (B Erumer-aBT.) ¢ cesepa,
HEKOMmopble Uil C OCMPOBO8.

Quaucmumnsane ocenu Ha bepecy k ey om Kapmuna,
sanae namuepaoue: laszy, Acxanon, Azom (Awb600), l'ee u
Okpon (Axkapon), a maxoce Honnuro u /opy... Ckopo y Hux
obpaszosanucb  omoenbHble  20CY0ApCmeaq; - NOCMOSHHO
npubvleasuiue ¢ Mopsi MOINbL 3eMIAKO8 0A8ANU B03MONCHOCHIb
He obpawjamb 6HUMAHHUE HA 6ACCANIbHbIE OMHOWEHUS K
cnabomy  mpu  Pameccuoax  Eeunmy.  ...Omnpaenenue
HA2PYIHCEHHO20 JIleCOM KOpabis ¢ MY3eMHbIMU Mampocamu
8030y0UN0 MAmMedHC, U UaAPb 8 HAPOOHOM COOPAHUU NPUHYHCOEH
Obl1 0asamv 0OBACHEHU.

3emnedenue npoysemano HA __NA000POOHOU DAGHUHE
Hlegeoa, cxomosoocmeo - 6 Heeebe. x 1wey om Iaswl,
mop2oeiisi — 6 2opodax (Maroma, casans 1 azwi).

06 obunuu Odenez 2oopum _HeoOHokpamuo bubnus;, Hecmomps Ha npumopckoe

noJjioocenue, d)uﬂucmwwl}me He MOIbKO COeNanuch MOPCKUM HCIPOaOM, HO U3 MOPCKOZ2O. Kaxum
ABJANIUCL, npespamuilucsb 6 3eMaedeNbyeckKul u KOHmuHeHmaﬂbHo-mopeoebzﬁ.

Ilepcuvl sxnouunu uaucmumisamn 8 S-ylo campanuio, 0053a6, Me#coy NPOYUM, NOCMABIAMb
xkopabau (Herod. 3, 89). Cunvno cmpaoanu urucmumisine om 803p0OUBUIE20CS €8PEUCKO20
2ocyoapcmea npu Maxkkasesx. Hyoa xooun 6 Azom ynuumoscums xyaem aeona (I Mak. V, 6);
Honagan corcec smom 20po0 u noounnun e2o Ackanou... U na smom paz gurucmumckue 2opoda
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CKOPO ONpAaguiuch, 0COOEHHO N0 NOKPOBUMENbCm8OM pumisan. I abunuti omcmpoun 8 55 e.
Azom, 6 582. Ilaszy; Ilomnei, usvae ux om Hyoelickoco 61a0vivecmed, NOOYUHUL UX
Henocpedcmeenno pumckomy ynpasnenuto (Moc. @u., [p. 14,4,4). Oxmasuan nooapun Hpody
yacmo urucmumckou oonacmu, ¢ Iazoti u Honnueii; Ho 9mo 6v110 015 Hee OA2ONPUAMHO, MAK
kak Hpoo oxazviean eil ocoboe eHumaHnue, Kak ceoell pooure. ACKanioH, 20e e2o omey ObvLl
JHCpeyom, oM yKpacui Oanamu U KoiouHamu dama. 1'opoo npessowen a3y u cman Has3vieamvcs
"Heeecmoii Cupuu". Bo epems Hyoeiickoeo soccmanus Quiucmumisine Ovliu HA CHOPOHE
pumian, noyemy Ackanon, I'aza u Anghedon 6wy yacmuvio COXKEHBI WIN paA3pYyULeHbl UVOesMU.
T'aza 6 pumckoe spems 0adce 6bi1a OOHUM U3 YEHMPOB SPEYECKO20 UCKYCCMEA,

Axanemuk B.B. TypaeB moxarBepxmaeT apuiCKoe MPOMCXOXKACHUE (GWIMCTUMISH U
oOpaimiaeT BHHMMaHue€ Ha TO, YTO OCHOBOMl HOpPM TOCYAapCTBEHHOCTH OBbLT MPUHIIMII
0eMOKpAmu4ecko20 HapooosIacmus - UX Napy NOAUYNHSUIACE HAPOJHOMY COOPaHUI0. A MIPUHLIUT
HapOJHOW BIIACTH, MOJOXKEHHBI B OCHOBY TOCyJIapcTBa IIyMepaMH, M3HA4YallbHO ObUI y BCeX
CIIaBSIH U SIBJISUICS UX OTJIM- YUTEIHHON 0COOEHHOCTHIO: OCIETHHI O4ar HapOIOBJIACTHS CIIaBsIH
Ha Pycu HoBroposackoe Beue- ynpasznnen MBanowm I B 1478r.

b.B. TypaeB pmaer TO4HOE oOmMCaHUE KOIJa, OTKyJa M KyJa BIIEPBbIC IPUIILIN
bunucTuMIsiHE. DTOT palioH MO pa3Aeny 3eMIu MeXly cbiHamu Host mpuHajuiexan cbiHam Xama:
“U ovinu npedenvt Xananees om Cuoona x I'epapy 0o I'azvl, omcrooa k Codomy, I'omoppe, Aome
u l{esoumy oo Jlawu”. ("bertue», ra. 10 . 19 — aBT.) 31ech Kuiu NOTOMKH XaHaaHa, HO CIOJia, B
HapylIEeHHUEe 10roBopa cbiHOB Hosl, mpunum u3 Mecra CBOETO NMpOKUBaHUSA B Ype XalaerucKkom
MOTOMKH OJHOTO U3 posioB Cuma - @appsl. OHU BbIBEIM XaHaaHeeB U3 Erumnra u 3axBaTuiv Haj
HUMH BJIACTh, - TaK MOSIBIUINCH CEMHUTHI M COBLIOCH Tipenckazanue Hos: “npoxnam Xanaan, pabd
pabos byoem o y bpamves céoux”. («bbituey, rn.9 m.25 - aem.)

Korma croga npunum  ¢ummctumiisine, cObuloch BTopoe mpenckazanue Hos «/fa
pacnpocmpanum boe Hagema; u oa ecenumcs on 6 wampax Cumoswvix Xanaau dice 0Oyoem
pabom emyy. («bertuey, ri. 9 I1.27 - aem.)

Oroit 3emnie moromku Madera nanu naszBanue «llanecmunay», KOTOPOE MEPEBOIAUTCS C
JPEBHE-CIIABSIHCKOTO KaK «najie cmawy - «OHAJIEHHOE MECTO», COOTBETCTBYSl IO CMBICIY
YCIOBUSIM KJIMMaTa MECTHOCTH, a MX CaMUX [0 STOW 3eMJie CTalu 3BaTh MaJeCTHHIAMU (OT
Ip.€Bp. «neauwmumy), m.e. GUINCTUMISIHAMU. 371€Ch OHU IO3HAJIU 3€MIICAENINe U HAyYUIHCh
KyJIbType Xje0a, BBIIIEKasi €ro Mo-eru- neTcku. Jloka3zaTeabCTBO y Bac Ha CTOJIE €KETHEBHO - 3TO
Kycok xje0a. Y MHOTHMX HapoJoB XjJe0 OCHOBa MHUTAaHUA, M Yy KaXJOro Mapoja Xjaed CcBOIl:
HapoJbl CBATO XPaHAT TPAAULMK €r0 MPUTOTOBICHUS, TaKUE, KAKUM OHM HAY4YWJIUCH BIIEPBBIE.
Her y cnaBsH Oe3npoxckeBoro xseba, Kak apMsHCKUI naBaml. W3npeBie HCKOHHO pYyCCKHi
KapaBail Ha JJpOKKeBOM omape, a 3TO €rMIeTcKuil cnocol: Benukoro rpeka I'epogora B V B. 10
H.?. TaKko# xJie0 yauBui - B ['peruu apoxokeBoro xyiebda He 0bu10. LleHHBINH perenT mnocCTOpOHHUM
eTUNTSIHE JaTh HE MOIJIM: €r0 MOXXHO ObUIO MOJyYUTh TOJIBKO NMPOXKUB PAIOM C E€rMITSHAMU
MHOTI'O ITOKOJICHUH.

bubnus n nanupycel ErUNTSH FOBOPAT O BoWHaX puimuctumisH ¢ EruntoM, puHUKHIIaMu
u cemutamu. Pocasiii ['onmad, norubmmii ot npamu JlaBuaa 66u1 GUIMCTUMISIHUHOM, a 3HAYUT,
cnaBsHuHOM. [Ipu Bocctanum 66-73r.r. H.3. QUIMCTUMIIIHE U pUMIISIHE OBUIM COFO3HUKAMM:
nocise 5-u MecsiuHoi ocaabl 70 r. ObLT B3AT U pa3pyuieH MepycanuMm, B TOM 4MCI€ U XpaM - OT
HEro ocrajach Bcero oaHa creHa. Ilocne nagenust B 73r, kpenoctd Macaga BOCCTaHHE HY/IEEB
6bU10 TogaBieHo. CienoBarensHo, emie B | B, H.3. dunuctumisane B [lanecTuHe *uiu, a MOTOM
«MCYE3TM HEM3BECTHO KyAa» - JOKYMEHTOB HE COXPaHWUIOCh. OrOHb M BpPEMs YHUYTOXKAIOT
JOKYMEHTBI, HO B SI3bIKaxX M Ha3BaHMX, HpaBax M 0ObIYasX, TEHOTHUIIE JIIOJIeH MaMsTh XPaHUTCS.
MoryT ymupath JII0AH, UCUE3aTh UEHA, TOCYAAPCTBA, a HApOJ - HET, €CJIU OH HE BBIMEp WJIU HE
ACCUMMJIMPOBAH APYTUM HApOJOM, WJIM €r0 HEe YHUYTOXWINA MOJHOCThI0. OO0 acCHUMUIISIIUN WU
BBIMUPAHUH, YHUYTOKEHUU (QWINCTUMIISH B UCTOPUU HHUYErO HET, CJelOBaTelIbHO, OHU HE
«MCYE3JN», a YIUIU B MHBIE Kpas, T[JI€ UX CTAaJU Ha3bIBaTh HHAYE.
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Jletomuceny Hecrop B «lloBecTw» paer MOJHYK0 KAPTUHY pAacCEICHUs CIAaBsIH I10
Bocrounoii Eporie, rie oHu nmossBMIIMCH, Kak npuHATo cuutath, B VII-VIII B.B. Ho B EBpomy u3
Boctounoro Cpenu3eMHOMOpBsI Jierde HATH MO MOIyocTpoBy Manast A3us, mepenpaBUBIINCH
3areM uepe3 bochop u apnanemnsl, n6o mepeBe3TM MHOrO JIOAeH yaoOHee udepe3 Y3Kue
MPOJIMBBI, YEM uepe3 mupokoe Mope, Buzantuiickas umnepus (330-1453 r.r.) koHTpoIupoBaiia
3T MPOJMBBI Ha yTH U3 A3uu B EBporny, HO cBeeHuUii 0 nepenpaBe GUIMCTUMIISH WM CIIaBsSH
4yepes MPOJIMBHI y BU3aHTHIIECB HeT HurAe. OMHAKO CIIaBsiHE WM ObUIM W3BECTHBI, KaK HAPOJIbI,
xuBIre B EBpore yxe aBHO; cieloBaTellbHO, cllaBsHe mnpunuid cioga He B VII Beke, a
3HAQUYUTENIBHO paHblle Hadana [V Beka, T.e. 10 Busantuu. Bor MHEHHE U3BECTHBIX B MUPOBOH
HCTOPUU BU3aHTUHIIEB:

- Maspukuii Tubepuit (Mavricius Tiberius) (539-22.11.602, KoHCTanTHHOIOIb),
«CrpaTerukoHny, BU3aHTUHUCKUI UMIIEPATOP -

X1.5- «llnemena cnassan u anmos cxoO0Hvl NO C80eMY 00PA3Y HCUZHU, HO CBOUM HPABAM, NO
008U K c80000€: UX HUKOUM 00pPA30M Helb3sl CKIOHUMb K pabcmey uiu nOOYUHEHUI0 8 coell
cmpane. Haxoodsawuxca y Hux 6 nieHy ouu ne Oepicam 6 pabcmee, KAk, npouue niemeHd, 6
meuenue Heo2pAHUYEeHHO20 BPeMeHU, HO 02PaHUYUBAs (CPOK pabcmea) onpeoesieHHbIM 8peMeHeM,
npeonazarom um 8blOop: dHcenarom au OHU 34 U3BECMHDIL BbIKYN B036PAMUMBCA 0CEOACU UTU
ocmamscsi mam, (20e OHU HAXOOSMCS) HA NON0dHCEeHUU Cc80000HbIX U Opy3eli. CKpOMHOCIb UX
HCEHWUH Npesbliuaem BCAKYI0 4el08edecKyl0 Npupooy, makx 4mo OONbUWUHCIBO UX CYUMAIOM
cMepmb c80e20 MYAHca c80ell cMepmuio U 000p08oIbHOO Yoyuarom ceds, e cuumas npeovlgaHue
80 B00BCHBE 30 HCU3HD. »

-IIpoxonuii Kecapuiickuit (Procopius) (mexay 490 u 507 -?), «BoitHa ¢ roTamu»,
BU3aHTUHCKUI UCTOPUK -

. 14. «Omu naemena, crassane u amwmol, He YRPABAAIOMCA OOHUM Yel06eKOM, U30pesie
Jdcusym 6 _Hapooonpascmee {0emokpamuu), U NOIMOMY V HUX CUACMbE U HeCYacmve JHCUSHU
cuumaemcs 0owum oenom. U 60 6cem ocmanbHomMy y 000uUX 3mMux 86ap8apCcKux niemeH 8Cs HCUu3hb
U_3aKonbl 00uHaxkosvl. OHU cuumaiom, Ymo 00uH MoOJabKo 002, meopey MOIHUL, AGIAEMCA
671a0b1K0U HAO écemu- OHU 0UeHb 8bICOKO20 POCMA U 02POMHOU cuibl. []eem Kodicu u 8010¢ ux
OUueHb Oenblil Ul 30J0MUCmblil U He coeceM 4epHblll. M nekozoa oaxce umsa y claesau u aHmos
ovi10 00HO. B Opesnocmu o0ba smu niemenu HA3b18aNU CHOPAMU (PACCEAHHBIMU), OYMAl0
NOMOMY, YMO OHU HCUNU, 3AHUMASL CMPAHY «CNOPAOEH), «PACCESIHHOY, OMOETbHLIMU NOCETKAMU.
Onu srcusym, 3anumas 6orvuiyto wacme bepeea Mcmpa ([ynas), no my cmopomy pexu.»

Bot Tak “s3bryectBo” M “muKkocTh”’ ciaBsiH! BepoBaHHS TOXPUCTHAHCKHMX CCIIaBSIH OBLIM
JIOCTATOYHO COBEPILIEHHBI;, Y HUX ObLI m01bK0 00uH boz 1 HpaBCTBEHHOCTh X OblLjIa HA BBICOKOM
ypoBHE. A y OMOJIEHCKUX MEPCOHAXKEH U B “IIMBUIM30BAHHOM)» MHUPE HOBOTO BPEMEHH IMPOIaXKa
KEHIIUH OBLTH OOBIIGHHOCTHIO. Y JNPEBHUX CIIABSH 3TOTO HE ObUIO: K mpumepy, B 1237 1. mis
cnacenust Psasanu kusi3p @enop IOpbeBuu Ps3anckuii moexan mociaoM K baTeiro ¢ napamu, 1o
TpeboBanue baThig JaTh €My Ha JI03Ke CBOIO JKEHY, IOUepel U cecTep PSI3aHCKUX KHSA3EU, OTBETUI
MOTaHOMY OTKa3oM: «He cooumcs nam, xpucmuanam, 600ume mebe, HeUeCMUBOMY UAPIO, HCEH
ceoux Ha 61y0. Kozcoa nac oooneewn, mozoa swcenamu nawumu éraoems 6yoeutb. Kusazp ObL1
HEMeJIEHHO yOuT, a ero ke Enpakcus nokoHumia ¢ co6oid, OpOCHBIINCH HA 3€MJIIO C BBICOKOTO
TepeMa ¢ CBIHOYKOM Ha pykax. Pe3aHIisl morubmiu Bee, no sceHwun Ha pa3BpaT He OTAANM. .,

Muguueckoii ctpansl “cnopaden”, kak npennonarain Ilpoxonuit Kecapuiickuii, He Ob110, a
BOT CTapO€ HA3BAHME CIABSH - «CHOPbLY COXPAHWIOCH: 10 CHX MOP TaK Ha3bIBAIOT PACCESHHBIC O
OreicKkoMy MOPIO OCTPOBA, C KOTOPBIX UM Ha Eruner dunuctumisHe.

Ilpum. Cnopaowvt CegepHule, ocmposa 6 Deelickom mope, 8 cocmase I peyuu. 540xke.xm. 77
0Ccmpo608 u ckau, camulil 6oavulol - ocmpos Cxupoc (niowaow 210 xe. km., ebicoma 00 793 m).

Cnopaovt FOoxcnvie ([lo0exanec), ocmpoga 8 Dzetickom mope, Y 1020-3anadH020 nobepedicobs
nonyocmposa Manas A3zus, 6 cocmase I peyuu. 3,5 moic. k6.km. OcnosHvle ocmposa Poooc,
Comoc. Bvicoma 0o 1434 m (na o. Comoc).
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Ucropuueckass uenbs «apuu - boz-Cozoamenv - Hou - Hagpem - Hean - Tposa -
dunucmumnane - Ilanecmuna - 3emnedenue - cnopvl - AHmMul - C1A6AHE - HAPOOOBIACHUE -
Mopanb 006pa - Pyce» 10rndecku 3aMKHYJIACh...

Ho mouemy mpou3sonuia Ttakas myTaHuIa ¢ UMeHaMu HaponoB? Kak mosBuiINCh HOBBIE
umena HapogoB? Kakosa stumonorus 3tux umeH? [loueMy y ciaBsiH HUT/IE HET YIOMUHAHHUHA 00
UX CBSI3U C QUIMCTUMIISIHAMU?

OxoJo THICSIUM JIET, BIUIOTh A0 476 r., Ha coObiTua B CpenuzeMHOMOphe U Ha bimkHem
Bocroke Bnusiiia Pumckas umriepus, a paifoH 3TOT TOT/1a ObUT ITOX0XK Ha OYPIISIIIIAA KOTEJT: BOWHBI
C erunTsHamMy, (UHUKUAIIAMH ¥ aCCUPHIIIAMU TTEPEMEKaITUCh C BOCCTAHUSMH UYJEeB U JPYTruX
HapoJOB B 3aXBAaYCHHBIX 3eMJISIX, - MPOBUHLUMAX U Mporekroparax Puma. CrpemiieHue k
MHUPHOMY TIPOLIBETAHHIO GHYmpu 4Yepe3 TOIUTHKY BOWHBI 606He TpeOoBaio 0COOO0M
OCTOPO’XKHOCTH, OONBIIMX 3aTpaT CUJ M CPEICTB, MOSTOMY HUMIEpAaTop M ceHaT Pumckoi
UMIEpUN BBIHY)KJEHBl ObUIM BECTH 34E€Ch OYEHb MYJPYI0 M B3BEIICHHYIO IOJIHTUKY
MIPUBJICYCHUIO CUJIBHBIX M OOraThiX COIO3HUKOB. OIHAKO 3TOT pailoH B moiuThke Puma ObLI
BTOPOCTENICHHBIM: ecii oT ¢uHMKHiieB u Kapdarena nmmneputo otaensio mope, To u3 EBporbl
B Pum MoxHO ObUIO MpoiiTH 10 cymie. A B EBpornie ObIJI0 MHOTO KOUYIOIIMX BPAXKECKHUX MJIEMEH
BapBapoOB: CapMaThl, TYHHbI, T€PMAHIIbI, JaKH, aTaHbl, CKUQBHL...

bopb0a ¢ HUMU OTBJIEKajga OCHOBHBIE CHJIBI ApMUU U PECYpChl UMIIEpUu. [[j1sl 3amMThI OT
HaberoB BapBapoB Mo00HO Benukoi kuralickoi cteHe, B 1-2 BB. H.3. ObljIa IOCTPOCHA CUCTEMA
00OPOHUTENBEHBIX COOPYKEHUH — PUMCKHX BaJIOB, HOCSIIUX UMEHA CTPOUBIIUX UX UMIIEPATOPOB.
Haubonee u3BectHrie u3 Bano: TpasHoB (60 KM) Ha TeppUTOPUU COBpEMEHHOW MoimaBuu u
Pymbinnn, AnpuanoB u AHTOHMHOB B AHriuM, «Bepxne-repmanckuil (368 kM) u Peruiickuit
(174 xm) B npeBHeli ['epmanuun. Basbl cocTosu 13 3eMIISTHON HACBHINTM WJIM KAMEHHOW CTEHBI, pBa
Y JIO30PHBIX OallieH, OXpaHsuIH ero 15-25-Teicsia Boiicka.

TpastHOB Ban puMJIsSiHE Haudajdu CTPOUTH Bo3ye JlyHas mocie 3aBoeBaHus Jlakuu, korga
HezlocTaTka B pabax He ObUIO: HaceneHue Ooinee 4eM S0-MHIUIMOHHOM MMIIEPUH YBEITUYHIIOCH
3aBoeBaHUAMU TpasiHa. Banmel ObUTM  JMIIB CPEICTBOM  yCUJICHHS OOOpPOHBI  BOIICK,
pacrojaraBmuxcsi B YKPEIUICHHBIX JIarepsix Mo uX mpukpeitieM. Ho HamexHOCTE 000pOHBI BO
MHorom 3aBucesna He CTOJIBKO OT MOLIY Bajia, KOJIMYECTBA, BBIYUYKH U CTOMKOCTHU BOWCK, CKOJIBKO
OT OTHOILIEHUSI K BOMCKaM HAaceJIeHHs] MOTPaHMYHOM 30HBI: yJIap C ThlJa MOT B3JIOMAaTh CaMyO
CIWIIbHYI0 O0OOpOHY. PumIsiHE MOHMMAalW 3TO XOPOIIO, MOATOMY B IOKOPEHHBIX paiioHax
U3MEHSUTN JIeMOrpa(UuecKyl0 CUTYyallMio, BBICENss BCE HEMOKOpPHBIE HAPOJIbl, TEM Oojiee uTo
TaKoOHW OIBIT y HUX YK€ ObLI: TTOcNie MYACHCKOI0 BOCCTaHMSI €BPEEeB 3acTaBWIIM yUTH U3 Myaeu u
paccesnu WX 10 Bce PuMckoll wuMIepuu, JWIIMB BO3MOXKHOCTU OOBEAUHATHCA IS
BOOPY>KEHHOU 00pbOBI. TOYHO Tak e MOCTYIMWIH U C TaKaMH.

TPASIH (Traianus)

(53-117) Pumckuii umneparop ¢ 98, u3 auHACTUH AHTOHWUHOB. B
pe3yibTare 3aBoeBaTelIbHbIX BOWH TpasHa wuMmepus  JOCTUIIIA
MaKCHMaJbHBIX I'paHUIl: 3aBoeBaHbl Teppuropun lakuu (k 106), ApaBuu
(106), Benukoit Apmenuu (114), Meconotamuu (115) (mocnennue e
yTpadeHsl Ipu Anpuase).

Onnako TpasH ny4ie Ipyrux NTOHUMAJ, YTO 3TO TOJBKO MOIYyMEPBHI,
KOTOpbIE HE MOT'YT J1aTh TapaHTUHU 0€30MacCHOCTH UMIIEPHH: BOIPOC HY>KHO
pemath IIy0)ke, ¢ MEPCIEeKTUBOM Ha Oyaylee, MOITOMY OH HacTauBal Ha CTPOUTENILCTBE
O00OPOHUTENBHBIX BAJIOB TOJBKO KaK YacTH OOLIETO IUIaHa YKPEIUIeHUs! 0€3011acCHOCTH UMIIEPUH.
CyTs ero miaHa B CIEIYOIIEM:

-Ha TIEpBOM OJTarle B IOTPAaHUYHOM IOJOCe BBECTH OCOOBIA pEXUM O0e30MacHOCTH,
pa3MecTUTh TaM BOMCKa U BBICEJIUTh MECTHOE HACEICHHUE;
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-3aTeM 0€3 IMOCTOPOHHMX TIJIa3 IOCTPOUTH BJOJb TPAHHI] CHCTEMY PHUMCKHX BajliOB H
TTOCEJICHHH, CBI3aHHBIX MEX COOOM POKATHBIMU JOPOTAMH.

OTO JIOTMKa CO3/1aHUsl YKPEIJICHHBIX pPalioHOB M 1ocie TpasHa OHa MHOTOKpPaTHO
HCII0JIb30BaJIaCh BO MHOTUX paiioHax mupa. Ho TpasH nomen naneme:

- Ha BTOPOM dTare B MOTPAaHUYHBIX paiioHax IMOJ 3aIIUTON BOMCK M BaJOB HYXHO OBLIO
pacceauTh COK3HBIE HApOJbl U CO3JaTh YCIOBUA U1l HAKOIUIEHUS UMM CHJ U CPEJACTB, a 3aTEM
OKa3aTh MOMOIIb COIO3HUKAM M UX JaJbHEHIIEM MPOABIKEHUH BrIyOb TEPPUTOPUHU BapBAPCKUX
IIJIEMEH.

Taxkum oopazom, koneunou uenvto Ilnana Tpasana ovL10 co3zdanue corwsnozo Pumy
oyghepnozo cocyoapcmea, komopoe 0l 0c1a0UNI0 6APBAPOS U BCMAIO0 HA UX NYMU, 3AUUWLAA
Pumckyro umnepuio.

Ha ceBepo-BocToke oT PuMa HaxoamiIuch OrpoMHbI€ JeCHbIE paiionbl BocTouHoit EBporbl,
B KOTOpBbIE KOYEBHHMKH HE 3aXOAMJIH, CIEI0BATEIbHO, TaM MOXHO OBLJIO CKPBITHO CO31aTh
uHppacTpykTypy rocyaapcrBa. Ho mpsmas gopora B Jjieca MO MPOCTPaHCTBaM cCTemnei Oblia
3aKphITa KOYEBHUKAaMH, IO3TOMY ObUI pa3paboTaH ApYrodl Mapuipyr, KOTOPBIH MOIydniI
Ha3BaHue «mpona Ipasanay.

[lepBsiii MapiIpyT ObUT CyXONYTHBIM U Bel oT TpasiHoBa Baia Ha ceBep: no Kapmarawm, rue
ObUTH CO3aHbI KPEIOCTH, Jlajiee Mo JIECHbIM MaccuBaM l1onbckoil paBHUHBIL, BAOJIb peku Bucisl
Ha mooepexne Bapsukckoro (banruiickoro) Mmops. OTcroma npu mojiepkke (hiora mepeceeHIbl
o Oepery JIBUTaIKMCh Ha CEBEP BOCTOK B paiioH o3ep Uynackoe u MibMeHb: 1o yecy ObLIO HE
IIPOUTH.

[Touemy npu nogaepxkke grora? Camoe onacHoe MECTO - MepernpaBa yepe3 PeKku, a ux ma
nyrd Obulo HeMmano. Ho camoe riaBHOE 3akiO4aloch B TOM, YTO B J3THX OIPOMHBIX
MPOCTPAHCTBAX JIECOB M OOJOT pEeKH M MOPCKOE MoOepekbe ObUIM €IMHCTBEHHBIMH JIOPOTaMHU:
HUKAKUX JPYTUX IPOCTO HE CYIIECTBOBAJIO.

Bropoii myTh moja MPUKPHITHEM PUMCKHX BaJIOB ObLT BOJAHBIM: BBepX Mo JlyHaro 10
puMcKoil fjoporu k PeiiHy, mo koTtopoit kopabiu mnepeTackuBaiuch B PeliH M 1o Hemy 1M B
CeBepHoe Mmope. Jlamee myTh Jnexan B Mope banTuiickoe, rie HYXKHO ObUIO yIep>KHUBATh
TOCIOJICTBO, CO3AaB Ha banTuke MOpckyio 0a3y, HE IOCTYNMHYIO Ui MAaTEPHKOBBIX IUIEMEH
BAapBAPOB.

B Pume npexpacHO MOHMMaM, 4TO UCIOJHEHWE rpanano3Horo Ilnana TpasHa BO3MOKHO
TOJILKO MPH HAJIWYUM CHIIBHOTO U OOraToro COHO3HUKA, UMEBIIETO MOCTOSHHYIO YIPO3Yy CBOEMY
CYIIIECTBOBAHUIO U pacrioiarapiiero oonbimuM (iaotoM. M Takoi coro3Huk y Puma ObLT: COI03 C
¢bunucTUMITHAMU OBLT CKpEIUIEH KPOBBIO U MPOBEpEH - OHU noMmoriu Pumy yaepxkats Uyzaero
II0J1 BJIACTbhIO, yTBEpAUThCS Ha bivknem Boctoke. A 001mux BparoB y HUX ObLJIO MHOTO.

Ilhan Tpasna ovin evicooen odeum cmoponam: Pum npunyunuanvno pewan 6onpoc
3augumol Pumckon umnepuu om hnabecoe eapeapog Ha MmHozue 200bl, a4 Quaucmumiane
RONYUANU 603MOICHOCHb NPU nOOOepicKe Puma 3anamy ozpommuble 3emau, 20e MONCHO ObL10
nocmpoums mouwgnoe 2ocyoapcmeo. Coio3 pumian u Quaucmuman npuoodpen Hoeoe
Kauecmeo: OHU CMaau CmpameuidecKumu napmuepamu.

CTopoHBI XOpOIIO MOHUMAJIH, 4TO 3TOT [laH AoKeH JepaThesl B TaillHE om HaceJeHUs
eBponelckux NpoBUHLUUN Puma, Tak n oT coceneil pumuctumisiH B Cpeau3eMHOMOpbe: Jto0ast
yTeuka MH(OpMalMK K BapBapaM O TOM, YTO B UX TbUI NPOCAYUBAIOTCS OTPOMHBIE MaccChl
BOOPY)KCHHBIX COIO3HMKOB PuMa Morjna mnpHBECTH K OTBETHBIM JIEHCTBHSIM M TUOETH
nepecenenues. [loaTtomy u pemmnmn

nepeceyieHe (QUIMCTUMIISH HECTH CKPBITHO M 0€3 CIEIIKH, MOCTENEHHO CBOpauyuBast
XO35IIICTBO M THIATEILHO YHHUTOXKas CJeAbl MX MpeObIBaHUS. PUMCKHE JETHOHBI OTTECHSIN
MECTHOE HacelleHHe OT (PUIMCTUMIISIH, a CBOMX JIIOJIeH HMMYILECTBO, apXHBBI M ILIEHHOCTH
MOCJIEIHIE BBIBO3WJIM MOpPEM - KOpalOiau yXo[wuiu oT Oepera B HEM3BECTHOM JUIsl MacCaXUpPOB
HampaBlICHUW W TPUXOTWIM B YycThe JlyHas, rie Ha3BaHHWE «DWINCTUMIISHE)» YIOMHUHATH
3arpeanoch.
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BoT mouemy 3TOT Hapoa «OeccieHO UcUe3», a ApXEOJIOTH HUYEro He MOTYT HalTu?

Mopckue (GUINCTUMIISHE, COCTABIISABILNE SKUMAXU CYI0B, CYXONYTHBIMH IajeCTUHIIAMU
(pumuctumisinaMu) ce0si HUKOT/Ia HE Ha3bIBAIM: OHM, KaK OCTPOBHTSHE, C YUCTOH COBECTHIO
3BaJId ce0sl cnopamu, a MPUOBIBABILIMX MACCAKUPOB CYA0B PUMIISIHE Ha3BalIM YCIOBHBIM UMEHEM
1o yucay HapooB. Ckoibko ObuT0 miemMeH poaa Madera? YerblpHaanats.

A CKOJIBbKO ceiyac CIIaBIHCKHX HapoJOB >KMBET Ha IutaHere? B mio0oM crpaBouHHKE
Ha#zere - «CnaBsiHe, rpynna HapoJoB B EBpore:

Bocrounsle - (1) pycckue, (2) ykpauHisl, (3) 6e10pychl;

3anaaHbie - (4) noJsiky, (5) uexu, (6) cioBakw, (7) Iy)KUYaHE,

1okHbIe - (8) Gosrapsl, (9) cepoOsl, (10) xopsatsl, (11) cnosennbl, (12) makenonmsl, (13)
6ocHwmiiLbL, (14) YepHOTOPITHI.

Bcero 293,5 min. gen. (1992), B T. 4. B Poccun 125,5 muH. yen. Bepytoniue nmpaBociiaBHbIe,
KaTOJIMKH, IPOTECTAHTHI. | OBOPAT Ha CIABSIHCKUX SI3BIKAX.)

Toxe uyerblpHamuath! Ciy4yaiiHocTh? PumisiHe TOXXe yMenuM cyMTaTh M HACUMTAIU
YETHIPHAAIATh (PUIMCTUMCKHUX IJIEMEH, IPUCBOMB KAXKIOMY YCIOBHOE 00O3HAYeHHE MO OyKBaM
JaTUHCKOTro andaBuTta, HaUMHAS ¢ «A» U 3akamuuBas «Ny, koTopas B andaBuTe YeTbIpHAIIIATAS.
Ormsate coBmagenue? Jla ver:

T'ocnoow écecoa xpanun u xpanum ece 00 eOunoz2o Hapoovl Haghema!.

Ot «A» o «N» 6ymet AN - Tak oOpa3oBasiack iepBasi abOpeBHUaTypa: aHTHI.

Bce cnaBsHCKME Hapoabl >KMBYT UMEHHO TaM, € BIEpPBBIE CTall H3BECTHBI O]
HBIHEIIHUMHU UMEHAaMH, OJJHAKO BOCEMb U3 YETHIPHA/ILATH MPOKUBAIOT HA TEPPUTOPHSIX OBIBIIIMX
PUMCKUX TPOBUHIMI, YeThIpE B HEMOCPEICTBEHHO ONU30CTH OT HHUX, Kpome Poccuum u
benopyccun, KoTopbie HECKOIBKO yaaneHsl). Onsith ciaydaiiHocTh? CnydallHOCTH 37€Ch OBITH HE
MOJKET: B JPEBHOCTH CEIWIUTHCS B pailloHaX CTpaTernyeckoro 3HadeHus o0OpoHbl Puma 6e3
paspelieH puMIISIH ObIJI0 HEBO3MOXKHO, HHAUE - PAOCTBO HIIM CMEPTh.

A pa3zpenieHHEM Ha TIOCETIEHHE CIY>KWUJIO BTOpPOE PUMCKOE cloBO - abOpeBuatypa,
npousBoaHas ot JaTHHCKOTO «S| LOCO VENI», uro o3navaer:

«Si» -1) ecnu (0b1), B cityuae, eciiu; 2) KOr/ia, BCAKUAHN pa3, Kak; 3) eClId TOJIbKO.

«Loco» -1) momemarp, pa3Meniarb, paccTaBisiTh, pacroyiaraTb, pacKBapTUPOBLIBATH; 2)
MOCBSIIATh, JOMYCTUTH KOTO-JIH00 K yeMy-1100.

«venio, veni» -1) NpuxoauTh, MpHE3kKaTh, MPUOBIBATH U T.I1.

CMbIca 3TOM ¢pasbl ObUT IPUMEPHO TakuM: «Koz0a npudym - oonycmums pazmecmums,
nocesimumyvy. JTa (Ppa3a BMECTE CO CIIOBOM «aHTBI»OblIa CBOCOOpPa3HBIM MapoJieM J0IycKa B
MOTPaHUYHYIO 30HY C TIPaBOM pa3MELICHUMM Ha >KUTEIbCTBO U TOCBSIIEHUS B TIIJIAHbI
nanpHennero npojaBkeHus. Ilpu uyacToM mnoTpebiieHHMH, CKa3aHHas CKOPOrOBOPKOM, OHa
3By4ana kak <sloveni> wmu ¢ caaBsine. D10 ObUTa MMEHHO abOpeBHaTypa, OO B JATHHCKOM
S3bIKE HET HU OJIHOTO clioBa HaumHamomerocss Ha «SLy». Tak HaderoBel Hapoasl cramu
ClIaBSHAMH.
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HepHOe Mope

Orot mapoap nocae 106-117 rr. H.3. coyKui ciaBsHaM Ha BCEM IYTH Ha HOBBIE 3€MIIM U
TaM IpU pa3MEIEHUH U KU3HU, IIOCTENIEHHO 00peTast CMbIC OOIEro MMEHH HapOJIOB: YCIIbIIIaB
€ro, BIIEPBBIE YBHUJEBILHE JAPYr-Apyra HE3HAKOMbBIE JIFOJU MTHOBEHHO INOHMMAJH, YTO IEPE]
HuUMH cBoM. Ha3zBaHue «ciaBsiHe» cTajgo OOIIMM JAJIs BCEX HApPOJOB, & CAMU HAPOJBbI, KaK U3PEK
Hecrop, «npo3zeanuce umenamu ceoumu om mex mecm, Ha Komopwvix ceauy. Tak ObUIO Ul BCEX
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IUIEMEH, 33 MCKJIIOYEHHEM OJHOTO0 Ha3BaHMs IUIEMEHHM MOpPCKUX cilaBsiH - Pych, koTopoe He
IIPUIIAI0, @ CaMO CTajl0 Ha3BaHUEM OTPOMHOI0 Hapoja u rocypapcrsa. I[louemy Mckirouenue
TOJIBKO JJIs1 3TOrO cioBa?

Mopckue cinaBsiHe pyKOBOAMIIM MOXOAOM 1O « Tposinogou mponey U NO3TOMY Ha3BaHUE UM
naHo Obpw1o0 cBepxy OoT bora HeoObluHOE, MpeqHa3HAYEHHOE Ui BCEro ..rocyaapcrBa. B uem
HEOOBIYHOCTb ITOI'0 Ha3BaHUA?

3TO CIIOBO YUTAETCS JBOSIKO M UMeeT Ooiiee riry0oKOe CMBICIOBOE 3HAYCHUE, HEXETH HaM
npuBbluHOE. B crapocnaBsHckoll rpaduke Kaxnaas OykBa 3TOro cioBa SBJISIET COOOM
UACOTpaMMy, 0O3HAYAIOUIYIO enyio (pa3y:

P - CEMEUKO C POCTKOM-XBOCTHUKOM BHU3 - « Cems Ha 3eMnio cadceHo ceepxy»,

Y - nBa pocTka BBepX - « Cems yKopeHumcs u ebipacmempy,

C - BUTOK CHIMpay 3BOJIOLMH - « Pazeumue 6 no3HaHUU UCTUNBLY,

b - cemeuko ¢ pocTKOM-XBOCTUKOM BBepX - « Cems ykascem nymo Kk bozyy.

Yro coBmectHO umtaercs: «llocasxcennoe bozom cemsa ykopemumca u eéwvipacmem 00
Nno3HaHUA ucmunsl, yKkazae nymv K bocy», T.e. upeorpamma KpaTtko BbIpaxaeT boxbe
IIPOUCXOKACHUE U IPEJHA3HAUCHHE CIIABSH.

CHavana cnassane pycy co3manu 0a3y ¢uora u moceneHuss - banmuiickyro Pyco B
HE/IOCTYIIHOM Il BapBapCKUX IJIeMeH MecTe, Ha OonbiioM (926kB. kM.) ocTpoBe Prorew,
Hemaneko oT ycThst Onepa, B Oe3omacHOW OJIM30CTH OT MaTepHKa: OTCIOa ynoOHee BCero
KOHTPOJIMPOBATh MOPCKOE MOOEPEKbE U YCThsl BCEX PEK, CAMH PEKH, YIIPABIIATh U 00eCreuynBaTh
0€30MMacHOCTh TIepecelicHMs CIaBsiH. A Ha OanrtmiickoMm modepexnse Bocrounoit EBporisl okoio
03ep, MMEBIIMX YyAOOHBIE CTOSHKM JUId (uiara ¥ BbIXOJAbl K MOpPIO, BO3HHMKJIM CIIaBSHCKHE
ceneHusi: paiionbl Uyznckoro osepa (Bbixon k Mopro no p. Hapse), Jlagoru u ozepa Mibmens
(BbIXOA K MOpIO 10 p. Bonxos, Jlagoxckomy o3epy u p. Hese). Crparernueckoe 3Haue€HUE 3TUX
paliOHOB B PacCEeJIECHUHM CIaBsiH MO Pycckoil paBHUHE HENb3s1 HEAOOLEHUBATh: 3[1€Ch HAUMHAJIMCh
BOCTOYHO-CJIAaBIHCKHE 3€MJIM M OKAHYMBAJICS SKU3HEHHO BaXXHBIH TOPTOBBIA MyTh U3
UMBUIM30BaHHOTO Puma - «mpona Tpaanar.

OTOT TOProBbIM MYTh AEWCTBOBAN IOCHIE KpymeHus Pumckoil mmnepun B 476 rony u
CO3/1aHUA B KOHIIE V BEKa Ha FrepMaHCKHUX 3eMJIsIX DPaHKCKOT0 KOPOJIEBCTBA.

Opnako c¢ mpuxomom Kk Biactu Kapna Benukoro (768-814) ToproBble myTH ObuLIn
MEPEeKpbITH; AyHalckuMu noxonamMu Kaprna Obuta yHMUYTOKE€Ha He3aBUCUMOCTh baBapun u
NepeKphIT MyTh 1o Peliny, a ¢ mokopeHneM CakcOHUM OBLI MEPEKpPHIT NMyTh U Mo Dnpde. Ha
BOCTOYHBIX TpaHuUIaXx rocyaapctBa Kapm crpoun kpemoctd, OTKyJa XOIWJI € IMOXOAaMHM Ha
ciaBsiH. B 843 1. ero KoponeBCTBO pacnanochk Ha Tpu rocynapcrsa - @pannuto, ['epmannio u
Wranuto ¢ byprynaueit, rne npasuiu BHyku Kapia, BpakaeOHbIe claBsHaM: MOJIOKEHHUE CTaJIo
eIle XyxKe.

Mupsble Bapsikckue (HopMaHAckue) Kymnibl CKaHIUHaBUM, U3BJIEKABIINE HEMAJIO BBITOJ
u3 ToproBiu Mexny EBpomoit u Pyceio, octanuce Oe3paboTHbIMU. MIM HMYEro He OCTaBalOCh
JenaTh, Kak CTaTb BUKMHramMu (MOPCKMMM NIMpaTaMd M HaKa3blBaTh CBOEro OOWIYMKA:
TEPPUTOPUU (PPAHKOB CTAJIM IMOJBEPraTbcs OIMYCTOIIUTENbHBIM Haberam. dpanku camu cebe
MOPOAMIIM CTPAILIHOTO Bpara, OT KOTOpOro ObulM B yxace 0e3 mamoro Tpu croserus. I[lo
HEKOTOPBIM JaHHBIM TOJIBKO ¢ 845 1mo 926 roj ¢ppaHKcKHe KOPOJIH ObUIM BBIHYX/IEHBI YIUIAaTUTh
BUKMHraM okojio 17 ToHH cepebpa u moutu 300 kmiorpamMMoB 30J0Ta B KadecTBe oTKyma. C
Pycbio BUKMHTY HE BOEBAJIM HUKOTJA: 3/IeCb OHU OTABIXAJH, TOproBaiu Tpodesmu uz EBporsl u
HaHUMAaJIHUCh Ha PabOTy B IPYKUHBI PYCCKUX KHA3EH.

Ha octpoBHO#l Mopckoil 0a3e ciaBsiH W3-3a OTCYTCTBHSI CPEICTB MU 0Oe3paboTHIBI ee
MepcoHaNa BCIEACTBHE MPEKpaIleHUsl TOProBoro o0opoTa cioXKuiach Tskenas curyarus. Ha
cofiepkaHue 0azbl MOpPCKHME CIaBSHE pych CTald OpaTh JaHb CO CIABSHCKUX IJIEMEH Ha
MaTepUKe, YTO HEM30€KHO MPHUBOIWIO K MX HE JIOBOJBCTBY M KOHQIMKTHBIM CUTyalMsIM. Y
MaTEPUKOBBIX CJIAaBSH IO TeM K€ MPUYMHAM IOJ0KEHUE ObLIO HE JydIlle: MEeXAY CIaBIHCKUMHU
IJIEMEHAMH YCWJIWJIMCh PA3ZOpbl U CHOPHI IO MOMCKY BbIXOJA M3 cuTyanuu. Hakonen B 862
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MexmieMeHHOe Bede MPUOANTUHCKHUX CIaBSH PEIINI0 OOBEIUHUTH YCHIIUS 1O MOUCKY HOBBIX
TOPrOBBIX IMYTEH, JJIS YEro ¢ Mpoch0Ooil BO3IMNIaBUTH AEN0 0OpaTH-JIOCh K pycu - UCIBITAHHBIM
MOpexojam, XOPOIIO 3HABIIUM TOPTrOBbIE HYTH.

Tpoe OpatbeB u KHs3e hanmutickot Pycu Propux, Cuneyc u TpyBop moHMMaH, 4TO
ocTpoBHas 0a3a yrpaTuia CBOE 3HauUe€HHUE, HaIOOHOCTh B HEH OTIaja, OCTaBaThCsA TaM OIMACHO H
y)K€ He MMEeT CMbICNIA, a UX MPUIJIAIad POJUYM: SI3bIK U HPABbl pycu U CIaBSH ObUIA OJHH.
Bmecre ¢ TeM OHM TOHMMalIW M TO, YTO PEIICHUE 3aaud TpeOyeT HalTH croco0d 3acTaBUTH
MOIIHYI0 Bu3aHTHIiCKYI0 HMIEpUIO OTKPBITH Ipoxoj Kopabmsm u3z Yepnoro mopsa. Ho c
aMOp(HBIM U HE OPTaHU30BAHHBIM O0pPa30BaHHEM, KOTOPOE MPEICTABISUIA COOOU CIaBSHCKHE
IJIEMEHa, 3acelMBIIME 33 HCTEKIIee CEMHUCOTIETHE BCE IPOCTPAHCTBA JIECOB O CTENei,
BuzanTtus pasroBapuBaTth He Oyaer Buzantus Oyger TOBOPHTH TOJIBKO C CHJIBHBIM
rocy/1apCcTBOM, KOTOpPO€ B OJHOYACh€ HE CO3/aTh. A CO3[JaHUE W YIPaBIECHUE TOCYAapCTBOM
TpeOOBAJIO IEHTPATU3AlMU BIACTH W YCHIUN €ro PyKOBOJUTENIECH BO MHOTHX IOKOJICHUSX,
M03TOMY HYXHO ObUIO MONy4uTh OT Beua mpaBo HacienoBaHUSI KHSDKECKOW BiacTu. ToOJBKO
nocje yTBepaAuTeNbHOro oTBeTa Beua OpaThs nanu corjacue ma mepeessi o CBOMMHU poJaMH Ha
MaTepUK.

Hemennenno no mpuObituu Propuk (crapmmii) cran pyOuTh HOBBIM ropona Ha Jlagore,
Cuneyc ocen B benoosepe oxono p. lllexcusr, a TpyBop B M360pcke. Kornma depe3 nBa roma
ymepian Opathsi, Propuk oOpen eOuHOBIACTHE M YKPEIUISUT BiIAacTh, Ha3Hayas KHs3EH B
CTPOHMBILHECS BMECTO CEJIICHMM yKperuieHHble ropona Hosroponx, Ilomonk, Pocrtos, Mypowm.
OnnoBpemMeHHO Propuk HampaBHIl 4acTh CBOEH ApPYKHUHBI - BoeBOJ Ackoiibia u [upa BMecTe ¢
ux pogamu 1o J[Henpy Ha YepHoe MOpe € 3a7a4eil OTKPBITh IIyTH TOPTroBiu yepe3 Busanturo. [1o
MyTH OHU JOIUIK IO HeOOBIION JepeBHU Ha XoaMax okouso Juemnpa (Oynymuii Kue) u, onieHus
€€ Ba)XXKHOE PAcIoyoKeHHe BOJIU3U IPaHULbl CTEIEd, ocTalnuch 31ech. CoOpaB cuilbl, OHU (HI0TOM
u3 200 kopabneit B 866 roay Hamanu Ha Buzanturo, HO siBHas HeOCTaTOYHOCTh CHII M LITOPM,
NOryOMBIIMI MHOTO CY/AOB, NPUBEIM K BOCHHOMY INoOpakeHuio: B KueB BepHyJI0Ch HEMHOIO
BOMHOB, a ToproBele yTy Ha lOr u 3anan octanuck 3akpeiThiMu. [locne npoBana nena AcCKoJb
u [{vp He pemmauck noka3arbes Ha riasa Propuky, ocraBmucek B Kuese.

Kak u xto pemnin npobnemy? B «Cnose o nmonky Uropesey» (nepeBoa H.A. 3abononkoro) o
HeyJauHOM ToJsioBenikoM moxone 1185 roma xuszs Urops CesarocnmaBoBudva, bosiH nuwem:
«bvinu, 6pamoes, epemena Tpoana, munosanu fpociasa 200bi, N03aOLLIUCL NPABHYKAMU DAHO
2posnvle One206bl HOX00bL.

Propuk 1o 879 ropma mnpasun B HoBropome, a ymupas, nepefal BiIacTb CBOEMY
poactBeHHuky Onery (?7-912), Tak kak chlH Propuka ObIT MajoJIeTHUM, a JIOBEPUTH PEOCHKY
pelleHNe )KU3HEHHO BaKHBIX FOCY/IapCTBEHHBIX BOIPOCOB OBLIO HENb3s. Yike B 882 roay KHs3b
Oner npumen B KueB um ka3uun Ackonpia u Jlupa, KOTOpble HE TOJIBKO HE BBIIOJHWIN
nocraBleHHOW PropukoM 3amaud, HO M CaMOBOJIBHO 3aXBAaTWJIM KHSDKEHHME, 4YTO ObLIO
MPECTYIUIEHHEM IIPOTUB LIEHTPATM30BaHHON TOCYIapCTBEHHOM BJIACTH.

IlepBoiit kHsA3p Kuesckuii u3 poaa Propuka, Oner 25 neT roToBui pemiarollyto OUTBY 3a
TOProBbIE€ MyTH, YKpemisas Pych u nentpanpHyto Biaactb. B 907 romy Oner xoauia BOEHHBIM
II0XO0/I0M IIPOTUB BHU3aHTHM U OAHMM yAAapOM IOCTaBUII HA KOJIEHU Tpo3HYI0 umneputo. Ho Oner
He TpeOoBan OT Bu3aHTHM KanuTyasUuMU WM 3eMelb: BuzaHTHs HyXHa Oblla CHIIBHOM, Kak
yacTh «TpassHoBa muTa» EBpomnbl, 0 4eM OH M HanmoMHWI umnepartopaMm JIbBy u Aunekcanapy.
Ouner 3aKIIIOUnII C HUMH JIOTOBOPBI O 83AUMHbBIX 0013amMenbCmeax no obecneuenuio opuoudeckux
U UMYWECMBEHHbIX 2apAHmMuUll Npae epajXcoan obeux 20cy0apcme Npu HAXOHCOeHUU UX Ha
Mmeppumopusx CMmoOpoH U 6 UHBIX 20CYOapCmeax, d makKice O HNpAGUIAx UX NOo8eOeHus u
OecnownuHHOU mop2osye, pyccKoll 80eHHOU nomowu u 3awume Buzanmuu (mpuOMII Ha BOpPOTa
CBOM 1IUT), KOTOpbIE ObUTH paTUGHUIPOBaHbl B 911 r. ciennaabHONW TUIIOMATHYECKON MUCCHEH
Pycu B Buzantuu.
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Oner Ben TOHKYIO TNOJUTHKY, MO3TOMY B KAyeCTBE CBOUX JUIUIOMATOB HANpaBUI B
BuzanTuio BapsKCKUX KYyMIIOB: BOMPOC TOPTOBBIX MyTeH OBLI pellleH HE TOJIbKO YCTaHOBICHHEM
HOBOTO BbIX0Ja 1o cyme ot Kuesa x Jlynaio B Buzantuio, HO ¥ OblT CO3[1aH HOBBI TOPTOBBII
MyTh «U3 Bapsr B IPEKU» M0 pycckuM pekam u Pycckomy (UepHomy) Mopro. Bapsikckue Kymnigsl B
Kuese nonmyuanu pycckue oxpaHHbIE TPaMOThI, IO KOTOPBHIM UMENH CTAaTyC PYCCKUX MOAJIAHHBIX
U, CJeloBaTelbHO, MpaBO OECHOUUIMHHON TOProBiau, Oe30macHOCTb M MoMolnb B Pycu u
BuzanTtum, a Takke TrapaHTHIO IOMOINM BH3aHTHHMIIEB W PYCCKUX B JIOObIX cTpaHax. C
6e3padoruiiell OpIJI0 MOKOHYEHO. Pych mosiyunaa MUpP U BO3MOKHOCTb HOPMAJILHOTO PAa3BUTHSL.
BuzanTus - HaJIe)KHOTO COKO3HUKA WM TOProBOrO mapTHepa. Beiroay mojyyunu Bce - U Pyce, U
Buzantus, u CkaHauHaBusl.

Kak xe sto ymamocs Omery? OH cyMmen HPOBECTH OINEPEAMBIIYIO BpPEMS OMEPALUIO
CYXONYTHBIX BOMCK MPH B3auMOJIeHCcTBUH ¢ aMmbuOuiHbIM (piioTom: Kk Llaperpany mio BOHCKO u
KOHHUIIA T10 cylle, a MopeM -80 ThIC. BOMHOB Ha 2 ThIC. CYJ0B, KOTOpBIE O] MApyCaMU BBIIIIIN
Ha Oeper M Ha KoJsiecax mouuid k ropoxay. Llaperpan chancs. Takoil TakTHKKU 00l YHUKAJIbLHOTO
¢dora He ObUTO B MUPOBOH ucTopuu HU A0 Onera, HU mociie Hero. [1o MOy U BO3MOXHOCTSIM ¢
¢dbaorom Onera He MOTJIM CpaBHUTHCA HU ucraHckas "HemoOemumas apmama" 1588 roma uz 128
HEYKJIIOKUX Kopabseir ¢ 2400 opynusimu, 8 TbIC. MarpocoB u 19 Twic. comumar: HH
MPOTUBOCTOSBILIUHN 3TOM apMajie aHTIuHCKUi GioT u3 197 HeOONbIINX, HO MAaHEBPEHHBIX CYI0OB
¢ 6500 opymuit, 12 ThIC. MATPOCOB U 4 THIC. COJIJIAT.

Tax uyto 32 pnot 6611 y Onera? I1o 61T OrpoMHBIN (HI0T amMPpuOUITHBIX Kopabiei Kiacca
«peKa-Mope», KOTOPBIM HE CTpallHbl OBUIM HU MOPCKUE NTPHOPEIKHBIC MEIH, HU PEYHBIC
nepeKaTsl, HU CyIlla MKy peKaMH: 10 BOJOKaM Kopabiiu He TalllWiiM, a KaTWJIM Ha Kojecax. A
I7Ie MeXAy pekamu Obula poBHa CTelb, Hampumep, 160 kM. mexxay Boaroit u Jlonom, kopabiau
MO/ MapycaMH IIIJIM CaMU Ha KoJiecaX. be3 TeicsiueneTHero onbita GUIMCTUMCKOTO MOPEXOACTBA
MMOCTPOHTH TaKue KOpabiau OBLJIO HEBO3MOXHO, KaK M HEBO3MOXKHO ObLJIO 0€3 HUX U BOSHHOTO
omnbITa PMa ocBOUTH OrpoMHbIe pocTpaHcTBa Pycu.

Nmenno B 907 r., moutu vepe3 800 set nmocne TpasHa, Oner 3aBepmmi co3aanue Pyccko-
Buzantuiickoro «TpasnoBa murta» 6e3onacHoctu EBpornbl. C paccTOsHUS B THICSYH JIET BETHKOE
MIOHSTD JIETYE: y ucmoxos Pycu u 6e3onacnozo pazeumus eeponeiicKoil yueuIU3ayuu Cmosam
pumckuit umnepamop Tpasau, npozeannviii «/Iyuwumy, ¢ nieadou guiucmumckux yapei
/Jlpesneit Ilanecmunwl u pycckue kuazoa pooa Propuxos. Hecmo um u cnaea!

Ha Pycu nonro xpanunu namsTh o epemenax u «mpone Tpasnay - 6onee yeM yepe3 Thicauy
ner nocne TpasHa u cmycts 700 ner, kak mocie rubenu Pumckoil mmnepun Pych crana
caMocToATeNbHOU, bosiH B «CnoBe» Kak CUMBOJI BO3MOXHOM IMOMOIIM YIOMUHAET O 1posano6ot
mpone, oBestHHOU ciaBoil nefoB: «O bosin, cmapunnwiii conoseti! [lpucmynas k eewemy nanesy,
ecau 6 movl 0 bumee Hawux Ouelli- Hawy cnasy ¢ 0e008ckow ciagol coueman Ha Qoacue 8exd,
ymo6 npocnasums cvina Ceamocnaea, Eciu 6 mor Tpoanoeoit mponoii cpedv nonei nomuancs u
KypeaHos, - (B OpUTHHANE: «puuia b mpony Tpoanoio upecw, nona na 2opuvly) Tax Ovl HbiHe ObLl
socnem mobou Heopv-knsaze, mocyuuti éHyk Tpos- nos... Illen cedvmoii no cuemy eex
Tpoanoes...»

Jonee BosiH TOBOPHUT KTO M OTKY/Ia MOKET TOMOYb:

Apocnas, knazw eanuukui! Teoii epad evicoko cmoum nod obauxamu. Ocednan eepuiunbl
moi Kapnam u noonep scenesnvimu noaxamu - /leepwv /lynas 3anepeg na knioy...Cyo cosepuiuiub
00 camoeo J[yHas.

Ilpum. T'AJIUIUA, ucmopuueckoe Haszsanue uyacmu 3aNAOHO-YKPAUHCKUX U NOJbCKUX
semenv (cospemennvix Heano-Dpanxosckoti, JIveosckou, Teprnonoavckou 001. Yrpaunel,
JKewysckozo u 6onvuieti yacmu Kpakosckoeo soesodcme [lonvuiu), 3axeauennvix Ascmputickotl
umnepueu no I-my (1772, Bocm. Lanuyus) u 3-my (1795, 3an. anuyus) pazoenam Peuu
IHlocnonumoni. B 1772-1918 nposunyus [abcoypeckoii umnepuu (oguyuanvHoe Hazsaumue —
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Koponescmeso I'anuyuu u Jlooomepuu ¢ Bocm. eepyoecmeom Kpaxoscxum ). C 1918 6 cocmage
Honvwu. Bocm. I'anuyusa c 1939 6 cocmase Ykpaunui.

Bor kyna oOpamaiiu pycuyu CBOM B30p U 30B O BOGHHOU MOMOIIM: K ['aquiuu cUJIbHON
JTyHAMCKO-KapnaTCKOM MPOBUHLUMU PycH, «po10BOM MyITOBUHE», CBSA3bIBABIIEH paHbIIE CIABSIH C
Pumom, a HOoBOpO)KIeHHYI0 Pych ¢ EBponoi - Bo Bpemena Kuesckoit Pycu, nmocie MupHOro
noroBopa Ogera, CyXOIyTHBIM MyTh LI YK€ He Ha ceBep K banruke, a ot JlyHas mo crenu
npsmMo K Kuesy.

A Kak ¥ KyJa IUIH TIOPKHU?

CrnenctBueMm crpamHoil katactpodsl MkapoBa 1HS B ATIAHTHKE SBHJIOCH IIOJHSATHE
OKEaHW4Yeckoro jaHa Ha myTd lonbdcrpuma u oOpa3oBaHME CKalbHOW TIpeOCHKU -
ATIAHTUYECKOTO IOpPOTra, PaCIoIoKeHHOro Mexnay I'pennanaueit, Mcnannuen, ®GapepckuMu u
letnenackumu octpoBamu. l'onbderpum, a 3ateM u CeBepo-ATIaHTHUECKOE TEUYECHUS HECYT
TETUTYI0 BOAY MOIIHBIM ITOTOKOM IiIyOuHOM 1,5-2 KM, a riryOuHBI y mopora cHuxaroTest 10 600 M,
YTO CYUIECTBEHHO BJIMSET Ha T€YEHHE. JTO TJIaBHOE MPENSATCTBUE TEIUIbIM BojaM [onbderpuma
Ha iyt B CeBepHBbId OkeaH. Masnelme kojaeOaHUsI OKEaHCKOTo JHA y Mopora - MOJHUMAaHue
WM ONYCKaHWE - PEryJHUPYIOT IMOCTYIUIEHWE TEIJIOHOCUTENsE B ApPKTUKY U, CJIEIOBATENIBHO,
kiuMaT B CeBepHOM NOJyLIApUU: XOJOJHbIE OyayT HaIlM 3uMbl WK Temsle. Konebanus qHa
3aBUCAT OT JABJICHUS Fa30BOM Cpebl 0] HUM, a OHO, B CBOIO OU€pE/b - OT aKTUBHOCTU 3€MHOT'O
anpa, ynpasiasiemoro ConHuem: B CoOJHEYHOW CHUCTEME BCE B3aUMOCBS3aHO, Jake KJIMMaT
maHeT. /[peBHuE 3TOro He MOHMMAalM, HO BUAEIU, 4To CeBEepHBI OKEeaH MOKPBIBAECTCS JbIOM, a
3aTeM Ha4yajoCh MOCTENEHHOE MOXO0JO0JaHue KIMMAaTa - IPOABMKEHUE BEYHOW MEp3JI0Thl Ha IOT
npojoixaercs B CuOupu 10 cux mop.

OpauH U3 IpeBHEHIINX HApOJIOB IUIAHETHI, YIEJIEBIINN B CTpauHblii VIkapoB A€Hb, TIOPKU
HECKOJIBKO THICAY JIET CPaKaJIUCh C MIPUPOJOM 32 pOAHBIE MECTA, HO BEUHAsl MEP3JIOTa OKa3alach
cwibHee... Tonpko Bo II—I Teicauenerun 10 H.3., BBITECHSEMBIE JIIOTOM CTY)KEW, TIOPKU ObLIM
BBIHYK/ICHBl YUTH Ha tor B Mounronutoo. Ho crenu He MOIIM M HE MOTYT JaTh JOCTATOYHBIX
pecypcoB i KU3HHM OOJBIIOTO HApOJa: TaM M ceiluac HacelieHue Bcero 1,64 miH. 4en., a 3a
npeneidamu Mouronuu, B Kutae - 5,24 muH. MonronoB. Bpewms, morepsisHHOe Ha O0pnOy C
MPUPOJIOH, OOEPHYIOCH MPOTUB HHUX: HApOAbl KuTas yke BOCCTAHOBWIIMCH M CO3MAJH CBOU
rocynapcTtBa - paBHUHbI Kutas Obutn 3aHATHL. [loCTOSIHHBIE CTBHIYKU C CEBEpSIHAMH BBIHYIUIH
KUTaWlleB MOWTH Ha XepTBbl W mnoctpouth B III B. [lo H.3. Benuwkyro KHTalCKyl0 CTEHY
uns..[Muxyan-au, koropas cnacia Kurtait n QaxkTuyecku 3acTaBuiia TIOPKOB TMOBEPHYTH Ha
3ana.

MHorue HapoJbl B Ty HOPY NEPECEsUIUCh U MPUYMHBI JJIS 3TOr0 OBUIH CYLIECTBEHHBIE,
n00 TaK MPOCTO OOXKUTYIO APEBHIOK POAMHY JIOAM HE TMOKUAAIN: 3aCTaBIUIM YXOIUTh
HENpeoI0JUMbIe KIMMAaTHUYECKUe M T'yMaHUTapHble OOCTOSATENIbCTBA, BO3HUKIINE BCIEICTBHUE
karactpodpl Mkapa u yxyAlaBUIMe YCJIOBUS OOUTaHMS O TaKOM CTEMEHH, YTO 3a4acTylo
BCTaBaJl BOINPOC O )XM3HU U CMEpPTU. TIOPKCKME IUIEMEHa He IO 3JI0M BOJIE LUK Ma 3amaj - UM
HY)KHO OBUIO BBDKMTH OCTaBUTh CBOMM JI€TSM JOCTOMHOE MECTO JUIsl KM3HHM, a HE KaMHHM Ha
BEYHOI Mep3J10Te WM TOJIYI0 CTENb Ha Kparo MMycThIHU ['00H...

Yactp TIOpKOB ylula U3 paiioHa BepxosHckoro xpeOta 1 MOHroiauu Ha BOCTOK dYepes
bepunros nposnus B CeBepHyr0o AMEpHKY, I'le CTajla OCHOBOM IIEMEH CEBEPOAMEPHKAHCKUX
UHJEHIEeB CHY, KOTOPBIE IO CUX MOp FOBOPST Ha SI3bIKE, POJACTBEHHOM TaTaAPCKOMY U TYPELIKOMY.
CHauaza oHM XHJIM 0JaroJJaTHO, a 3aT€M CTOJKHOBEHHE C IepeceeHaMu U3 EBporibl mpuBeso K
KpOBaBOM JpaMe: celvac cuy octajioch Bcero okoiio 70,0 Teicsy.

OcranbHble TIOPKU UM Ha 3aman depe3 Cubups, rae nossuiauch B [Ipuypanbe eme Ha
pyOexxe Hamiei 3pbl Kak TIOPKOS3bIYHbIE XyHHY. C MECTHBIMHM capMaTaMU U yrpaMu KOYEBHHUKHU
HABOJWIIM Y)Xac Ha BClo EBpory, BBIHYIUB PUM npeaAnpuHsATh cepbe3Hble MEphl K 00eCIeueHHIO
6e3onacHocTH co3aanueM Pycu. Kodessie Hapoabl k 2-4 BB. 00pa3oBaiy COr03, 00Jiee U3BECTHBIN
KaK TYHHBI, JIOCTUTIIUHI NMHKa cBoel Mou npu Attune. IIponBukeHne ryHHOB Ha 3amaj ObLIo
OCTAaHOBJICHO UX pasrpomoMm Ha Kartamaynckux nossx (451), a mocine cmeptu Attuiiel (453) coro3
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wieMeH pacnaica. MectHocTs 1o JlyHato u Tucce Obuia O4MIIeHa OT T'YHHOB, IEPEKOUEBABIINX
obpatno 3a [lpyr m [duenp. Ho BTOp>keHHMs KOUEBHHMKOB W BOCCTaHUS MECTHOTO HACEJICHHS
3aBOCBAHHBIX 3€Mellb Tak ociadwiu PuM, 4To mpuBenM K yTpaTe psijia MPOBHHLUN U pa3aeny
Pumckoit mmnepun Ha Boctrounyro um 3amamnyro (395), a B 476 rogy BOXIEM T'€pMaHIICB
Onoakpom ObLIT HU3NIOKEH mocnennuii ummneparop Puma Pomyn Asrycryi.

[lepBas BosiHa TIOpPKCKOTO HaiiecTBUs Ha EBpomy 3axseOHynace, a ycuiieHue, NoJYMHEHNE
creneit u BbixoJ Kuesckoi Pycu nocie Onera k nodepexbto Ueproro mops B X B. HE OCTaBUIN
HUKAKUX HAJEXK] OCTaTKaM T'YHHOB 3aKpenuTbcsi B EBpome. DTO HEM30EKHO MOIKHO OBLIO
IIPUBECTH K HAKOIUICHUIO TIOPKaMU CWJI Ha BOCTOKe I MOBTOPHOIO BTOPXKEHMS, KOTOPOE
npowusomnuio B XIII B.

K 1237 r. Pych Obl1a CUIBHBIM, TIPOIBETAIOIINM rocyaapcTBoM ¢ 6omee ueM 1000 roposos,
KOTOpBIC pacKuHyJIHUCh OT benoro mops mo rokHoro mobdepexnbs Kpeima m Tamanu. W mo Heit
batpiem Ob1 HaHeceH crTpamHblil yaap. [lpunumm He CTEMHAKH, KOTOpbIe OOSIIMCH JIECOB:
OCHOBHBIM BOHCKOM baTpis Oblia KOHHMIIA, TpoxoauBIiuas B cyTkd 10 100 kM., a ero BOMHBI
MOTJIM CIIOKOMHO caTh B cHery U [IutaTbes qake ChIpbIM MSICOM KOHEH - CypOBBIE MOHIOJIbCKUE
CTENH U MOPO3HbIE CUOMPCKHE Jieca ObLTU UX POJHBIM JOMOM.

Mmuorue ropoaa Pycu mocne Hamectsust bateid mcuesnu HaBcernpa: Hanpumep, B Pssanu
noru0yu Bce, a Ha MECTe Topoja U uepe3 765 net - rojgoe mecto. McTpebiiensl ObUTH HEKOTOPbBIE
IUIeMEeHa, HalpuMep, BOJDKCKHE Oynrapsl - HE OCTaJOCh HU SI3bIKa, HM HApOJia, HU €ro 0ObIYaeB.
KpoBu ObU10 IPOJUTO MHOTO... ceifuac TIOpKH *HUBYT B Poccuu, 30ByTCs TaTtapamu u ux 6,71
MJIH. YEJIOBEK.

Opnako, xoTst Pycckuii mut u ObUT IpOOUT, HO Pa3pyIIUTh €ro HE ynanoch. TIOpKH He
CMOTJIM MOJHOCTBIO YHUUTOXUTH Poccuio, Kak 1 HE MOTJIM JepKaTh €€ MOJ CBOEH BJIACThIO, HOO
UX MoTepu Toke Obutu crpamHbiMU. [Tocne 3om0toit Opabl OosbIas 4acTh TIOPKOB HAIIPaBUIIACh
Ha nojyocTpoB Manas Asus, rae B 1453 rony ynuutoxkuia Buzantuto - Bocrounyto Pumckyro
MMIIEpUIO, @ HAa €€ MECT€ MEYOM M KpPOBBIO CO3/ajla HOBYHO poauHy - Typuuio, HaceileHue
KoTopoi 33,3 MIIH. 4eoBeK, a 32 HUMU 900-MUJUTHOHHBIA MYCYJIbMaHCKUN MUD...

Boiina ctana HeM30€XHBIM CIIOCOOOM pPELICHHUS] TEPPUTOPHAIIBHBIX CIIOPOB. MHOTO BEKOB
HENpephIBHOH OOpHOBI 3a MECTO «I10J COJHIIEM» CTOMJIM CTOPOHAM HEUCUUCIIMMBIX JKEPTB:
LIEHOW cBOed W 4yKOoW KpOBU TIOpKU oOpenu cebe HoByro poauHy, mocesB Mpu 3TOM CaMoe
CTpalIHOE - CEMEHA HEHABUCTH, MPOPOCUINE CTOJIETUSIMHA BOWH. TypIius cCOXpaHuia CBOM BBIXO[
B EBpomny yepe3 Oan-kaHCKUH MiamjapM, Ijie e MpOTHBOCTOSUIM FOXKHBIE ClIaBsiHE - OOJraphl,
cepObl, YEepHOTOPLIbI, OOCHUHIBL... DTOT pailoH CcTal KpoBoTouallell paHoil EBpombl, rie yxe
ObUIM JIB€ caMble OITYCTOIIMTENbHBIE M KpOBaBble MHUpPOBbIE BOWHBL. B EBpome kopeHHbIX
HapoJI0B HET - BCE MpPHUIILIbIE, a PEelIaTh CHUJION BONPOC, KTO M3 HUX INPUIIET CIOJa ThICAYY JIET
Ha3aJ Ha TOJ WIM JIBa paHblle, U MOATOMY MMEET MpaBa “TiepBopoicTBa” - Gezymue. UToObI
pemnTh NpoOIeMbl ThICAUYENIETHEN BpaK/bl, HY’)KHO U3YUUTh U MOHSTH MPOLLIOE, HHAUE HE OyJeT
Oymy1uiero.

CnaBsiHe cpakaJluch MPOTHB IPO3HOTO Bpara B OJMHOYKY. EBpoma Opocumia OankaHCKHX
CJIaBsiH Ha MPOM3BOJ Cy/AbOBI, He ToMorana Pycu u He XoTena npu3HaBaTh, YTO €€ Oaromnoyyyue
U cama >KM3Hb OIIaY€HbI KPOBbIO ClIaBsiH. BMecTo moMoniy B 3al1UTe eBpONeCcKON KyIbTyphl OT
HeMHHYeMoll rubenu, kopoiaun KpoXOoTHBIX eBpOINEHCKUX TOCYAapCTB BeIH OECKOHEUHbIE BOMHBI
3a BJIACTh «B KpYy>KeBaxX U map@romey, HCTpeOasisi COOCTBEHHBIC HAPOJIbI U MelIasi UX Pa3BUTHIO.
EBpona oxa3zasiach HecriocoOOHOW TMOHSATH 3HaYeHHe Pycu g ee 6e30MacHOCTH: BMECTO 3TOTO
TaM Openuin «MHPOBBIM TOCIOJCTBOM», MPOBOJAS CaMOYOMNCTBEHHYIO MOJUTHKY ITOMOIIU
TIOpKaM B 60opbbe ¢ Poccueil n num BoiiHOM Ha Pych - «TpasHOB mMT» cO3AaH AN MUpa U
Meniaj TiaHaM «MHPOBBIX TOCTIO.

C xpymenueMm BuszanTum ciaBsHaM NPUIUIOCH TYTO: TOProBbIE IIYTH OISTh OKA3alUCh
3akpeIThl, a [anmmmus n KweB mna Pycw yTpatminm cBoe CTpaTerMyeckoe 3HA4YE€HHE, CTaB
BTOPOCTENEHHBIMU NPOBUHLIMSAMU. LleHTp BiacTu cmectuics B Oonee Oe3onmacHyro MoOCkBy, a
Pycu notpeboBanoch HECKOIBKO CTONETHH, YTOOBI cOpOCUTh Uro TaTap. Pych Oblia BBIHYKIEHA
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BecTH JIMBOHCKME BOMHBI 3a OanTuiickoe moOepexbe, OTBOeBaHHOE Toibko mpu Ilerpe ..
KOTOPBIN “npopyoun oxno 6 Eepony”. Tlocne nnurensHbix BoiH, moden A.B. CyBoposa u @.O.
VYmakoBa Pycu ynanocs BepuyTh cebe B konte X VIII B. u uepHOMOpCKuii Oeper.

Boccranosute «TpassHOB IMT» MOJHOCTBIO, ONMycTUB ero dveped Mpan k Oeperam
WNHpuiickoro oOkeaHa, BEpHYB IIOJIOKEHUE, Ipu KOoTopoM Pycsh u Busantus HanexsHo
orropaxusaiu EBpory oT A3uu, pyCCKUM LapsM He yaanoch. Peub HE 0 BOEHHOM 3aBOEBAHUU
CTpaHbl, a O MHUPHOM cor3e ¢ Poccuell Ha OCHOBE KyJIbTYpHOTO DPa3BUTUS U COJMKEHUU
HKOHOMHUYECKUX MHTepecoB MpaHa npu pycCKUX MHBECTULUAX, MPUBEALINX Obl K POCTY YPOBHS
KHU3HH €ro HACeJCHUs YCTPAaHEHHWIO YIPO3bl BOWHBI C MYCyJIbMaHCKMM MupoMm. IlomoOHas
noJuTHKa paHee 3¢ dexTrBHO npoBoannack Ha KaBkase B oTHomeHUN A3epOaiiakaHa.

[TombiTka cpenate w3 Pycckoro mmra TyOMHY 7Sl 3aBOEBaHHMS MHPOBOTO TOCIIOJCTBA,
npeanpuHaTas B Poccun MexIyHapoIHbBIM KOMMYHHM3MOM B XX Beke Oblla SBHO oOpedeHa Ha
NpoBAJL: TyOMHY WJIM M€Y M3 IIMTAa C/AETIaTh HEBO3MOXHO, a M€ MHUPOBOTO T'OCIOJICTBA Yepes3
HACWJIHE IIPOCTO HEJela.

Hemme B EBpome ckmagbiBaeTcs cuTyanus, nonoOHas Hadany 40-X TogoB BeKa: CHITOE
MHUpPHOE €BpOIIeiicKkoe HaceJeHHe, KOTOpOe BOEBaThb HE XOUET M yMEEeT; I'paHMIl HeT (1o Bceil
EBporie Obuta omgna I'epmanms - ceiiwac EBpomneiickoe cooOmiectBo); apmus ogHa (Bepmaxt-
HATO); nensru onnu (peiixcmapka - eBpo); Cranun men k JlyHato - mycynsMane k bankanawm;
9TOOBI HAaYaTh BOWHY 32 MHPOBOE T'OCIHOJICTBO U PECYPCHI, HY’)KHO CHaJaJsla MOJYMHUTH EBpory u
YHUYTOXUTH ce UT: I'niiep u Cranun yousanu nossikoB - HATO u anGanubl cepOoB...

[Marmmdmsm Poccum m ee Qaxruueckwit otka3 or (QyHKIuM mwmrta EBpOmBl, BOSHHOTO
ydacTus B araHcKOM KOH(QUIMKTE HpPUBEIM K TOMY, 4YTO B A3HMU HOSIBUIUCH €BpONEHCKUE
BOEHHBIE, OUYTUBLIMCH B Mupe nciaama XIV Beka. A 3TOT MUp JajJeKO HEOAHO3HAYEH: IIPU €T0
HErOMepHOM OorarctBe B O€IHBIX pecypcaMu pPErhoHax COTHH MHJUIMOHOB HHUILETO,
HErpaMOTHOTO ¥ (haHATUYHO-PEITUTHO3HOTO HACEICHHUS, TJIe B CEMbSX MO 14-16 TOJOAHBIX PTOB,
a >KM3Hb YEJIOBEKAa HE CTOMT HM KONEWKH. YacTo OHM HMYEro He yMEIOT JAejaTh, KPOME Kak
CTpEIIATh YOUBATh: JI00ast HCKpa H...

VYcnoBus ans MupoBoro koHpaukTa cozpenu. Onsarh nepeceneHue Hapo1oB Kak B Mkapos
neHb, Ha3aa B XIV Bek? Tperbs MupoBas BoiHa - rasaBaT ais IutaHetsl? Heyxenu Epomy
UCTOpUS HUYEMY TaK U HE Hay4uiia?

[Ipexxne uyeM 4ro-MOO cAenaTh, HYXHO YYUTHIBATh HE TOJBKO OIBIT HCTOPUU
4eJI0BEYECTBA, HO M BIIMSAHHME Ha MCTOPHUIO «CTEH JOMay, I'ZIe€ OHO JKUBET — YCJIOBHS IIJIAHETHI
3emiis, - HA KOTOPOW BCE B3aUMOCBSI3aHO M Ka)/Iblii HapoJ MMEET paBHbIC NpaBa Ha KU3Hb.
Tonbko MOHMMaHME TOrO MOMOXKET MPABUIBHO OLIEHUTH MPOLUIOE U JaTh BUJEHUE OYyIyIIero:
BOIfHA HUYETO HE PEILUT, Hy’KHbl MUPHBIE ITYTH - )KUTh HAJI0 BCEM, U XKUTh BMecTe. MIkapoB eHb
HE JI0JKEH IIOBTOPUTHCH.

I'masa 15.
Xpynkas pealbHOCTb 3€MHOM KOPBI, WJIM Pa3MBbILUICHUS
HaJl 000JI0YKOH KUBOTO SIAIA.

M3BECTHO, YTO TOJIIMHA 36MHOM KOPBI HEMOCTOSIHHA, OHA MEHAETCS OT HECKOJBKHUX (6 -
16) KMIOMETPOB MOJ OKEAHCKUM JHOM JI0 HECKOJBKUX JIECATKOB (B cpenHeM 40) KUJIOMETPOB B
MaTepuKoBOM wyacTh. MHoOro 3to wiu Mmajno? Bce mo3HaeTcss B CpaBHEHHMH, OCOOCHHO C
OOBIYHBIMH M MPUBBIYHBIMU NpeaMeTaMu. [lonpoOyeM cpaBHUTH 3eMITI0 U ee KOpy ¢ 000JI0UKOM
OOBIYHOTO KYPHHOTO sif11a, CONOC-BUThH U MPEACTABUTh B OJIHOM pyKe KypuHOE SIiI0, a B APYTroH -
3eMJTt0, pa3MepoM € 3TO SU10. UTO ke moayduTcs?

JlocTaHeM U3 XOJIONWJIBHHUKA OOBIYHOE S0 W, HE MYIPCTBYS JIYKaBO, 3aMEpPHM €ro
JUaMeTp MO CPeAHEN YacTH U TOJIIMHY KyCOUYKa CKOPJIYIbl OOBIYHBIM IITaHTCHIUPKYJIEeM. MBI
MIOJIyYUM B CPEIHEM: IuaMeTp - 45 MM, ToJImMHA cKopaynku - 0,3 MM, uro coctaBut 0,66%
OTHOCHUTEJILHO JTHaMeTpa.
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[To Takoii ke JIOruKe OLICHUM KOpPY 3€MJIM OTHOCUTENBHO ee AuameTpa. [lo oTHomeHuo k
CpelHeMy auaMeTpy 3eMiau B 42 KM TONIIMHA KOpbl cocTtaBUT Bcero juuib ot 0,047% no
1,3139%, noBTOpSIIO: omHOCUmMenbHas MOaAUHA 000I0YKU KOPbl 3eMau Om HOJISL YeablX COPOKa
cemMu MbICAYHLIX 00 HOJISL YelNblX Mpexcom 4YemvlpHAOYamu MmulCAYHbIX 00U NPOYeHma ee
ouamempa!

BcnomHMTE, CKOJIBKO HENPUATHOCTEH
JOCTaBIsIET  HaM, HECMOTpSs Ha  BCe
YXUIIPEHUs (ciennanbHYyIO YIIaKOBKY,
OepeXKHOE OTHOIICHHE), OOBIYHOE KypUHOE
SIM110, €CTM B KOPM KYpPHUIBI-HECYILIKH MaJjio
BHOCHUJIM M3BECTKOBBIX /100aBOK! Bcrmomuum
pPacCTpOCHHOE U OrOPYEHHOE JIUIO0 JKEHBI,
KOorja SIHIO TpEcKaeTcss MNpsSMO B pyKax...
Ceilyac  mombITaliTeCh ~ HampsAyb  CBOE
BOOOpaXCHHE M MPEICTaBUTh, YTO B OJHOU
pyke OepexHO AepKHUTe KypuHOe SHI0, a B
Opyroi - Takoro e pasmepa chepy, y
KOTOpO#l  TonmmuHa OOOJOYKHM B JIBa-
YeThIPHAALATh pa3 TOHBIIE, a BEC TOH cepsl
B 1Atk pa3  Oomemie!  IlpeacraBuiam?
YysctByete, uto, Cdeppl-To y Bac Ha JaJ0HH OOJbIIE HET, a MEX MajbleB JbETCA €€
conepxkumoe? TpyaHo cOepeub Takoe XPYNKoe CO3JaHue, Kak 3emiisd, K KOTOPOi HE TOJIBKO 4TO
MPHUKAcaThCsl, a ABIIATh-TO Ha Hee cTpamHo? [TocMoTprM, Kak MBI ee OepexKeM.

Panbiie yxe ObUIO T0XOAYMBO MOKA3aHO, YTO HauOOJIee TOHKOE M OMacHOE MECTO 3eMHOMN
obotouku - Tuxuit Oxean. FiMeHHO 3/1€Ch THO OKeaHa, 000JI0YKa KOPHI, TI0 aHAJIOTHH C STHIIOM, B
YeThIPHAATh Pa3 TOHbIIE KypuHOIl ckopaynku. Ho qHO ee He Be3ne poBHOE U TIaJIKOE, €CTh
OIIACHBIE Pa3JIOMbI U TPELLIUHBI.

[TocmoTpuTe Ha KapTy OKEaHCKOro JHA: Ha HEM eCTh OMacHEHIIM Yy4acTOK OrpOMHBIN
pailloH OKEaHWYECKOro JIHa IOro-BOCTOYHEE SMOHCKUX OCTPOBOB! MMEET 3aMKHYThIE€ KOHTYpbI
pasioMa, MO KOTOPOMY IPOUCXOTUT BYJIKaHUYECKas JesATeNbHOCTh. JlOCTAaTOYHO B3phIBA
KpPYIHOTO SIIEPHOTO 3apsia B pas3jioMax JHA, 4TOObI NMPOM3O0LLIO HEMONPaBUMOE - THOEb
nuBUIM3auu. JXyTKO MpeacTaBuTh, YTO MOXKET OBITh, €CIIU KaKOW-HUOYAb MaHbSIK, UMEIOIIUI
SIIEPHOE OPY)KHE PEIIUT YCTPOUTh caMOoyouiicTBO cebe u turanere! Ho 3auem mckath Takoro
TMIIOTETUYECKH BO3MOXHOI'O MaHbsIKA - IOCMOTPUM CaMU Ha ceOst:

- Poccus Ha KamuaTckoM NOJIUTOHE HCHBITHIBAJA SACPHOE OPYXKHE OKOJIO WU B
HEMOCPEJCTBEHHON OJIM30CTH OT OKEaHUYECKOro kenoda;

- Coenunennble IllTaTel OYEHb JONATO YHOPAKHSIMCH C SJAEPHBIMH 3apsgaMH  Ha
Map1amioBsIX OCTPOBax, a B3pbIBAMU CHECIIU U NpaKkTudecku yHuuroxuiu atoul BUKUHMU;

- @paHuus € YHNOEHMEM CBEpPJIUT AHO JaryHel aroiia Mypypoa W TaM TOTOBUT
IbSIBOJIbCKUE «TIOJAPKU» YEIOBEYECTBY;

- Boabl Tuxoro oxeana OOpo3AAT apMajibl HaJBOJIHBIX U MOJBOJAHBIX BOEHHBIX Kopabeil ¢
SIEPHOM HA4YMHKOW, a apCeHaJlbl BOCHHBIX HA OKEAaHCKUX OCTPOBAaX M II0 POCCUICKOMY
MOOEPEKBI0 MPOCTO IO 3aBSI3KY» HAOWTHI cHel3apsaaMu O0OErojoBOK - JIF00asi OIJIONIHOCTb,

Tak ¥ moAgMBIBaET CIPOCUTH Yy MPaBUTENLCTB SIEPHBIX rocynapcTs: - «Jlonu, y Bac ¢
rojoBoil Bce B mopsake?» llnaHera cTOMT Ha MOpOre «pacHoji3aHus» PAKETHO-SAECPHBIX
TEXHOJIOTUI MO0 CTpaHaM «TPEThEero» MHpa - CEroAHs JaKe KpUMHUHAIbHAs OpraHu3alus,
pacrioniararoiasi 10CTaTOYHbBIMH (PUHAHCOBBIMU PECYPCaMH, B COCTOSIHUU TIOCTPOUTH WIIU KYIUTh
SJIEpPHOE OpYKHE TOTOBBIM BBl CaMHM IMPEKPACHO MOHMMAETe, YTO 3TO BO3MOXHO. Eciam moxa
yIaeTcs CAEP)KUBATh €ro paclpoCTpaHeHHEe, TO YTO OyJIeT, ecld 3TU 3alpeThl KTO-TO CyMeeT
o0oittu? [locnencTBuil simepHOro B3pbIBa B re0(PU3NUECKUX TOUKAX HANpPSHKEHUM 3eMHOM KOpbI
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HEe 3HaeT HHKTO... I oOparmincs k Kopp. ¢ BompocoMm: Cyas MO JIOTUKE THUIOTE3bl U paHee
npenoctaBieHHo Bamu undopmanuu, Ha 3emie 00sf3aTe€IbHO JOJKHBI OBITh KAaTaKJINW3MBbI,
CBsI3aHHBIE ¢ TPoOoeM 000s10uku. Tak JH 3TO, M KaK CKOPO MOKHO 0KHJATh TAKUX COOBITHIA?

Kopp. - Omo npasoa. Hawa nomows 6 3nanusx o Bcenennoti u 3emne umeem ooHy yeiw -
umoobbl 100U CMO2IU HNOHAMbL CcamMux ceOs, NOHAMb C8OK NIAHEM) ONACHOCMb, PealbHO
Vepodtcarowyo UM, NOMOYb HAUmMu cnocob YCMpaweHusi ONACHOCMU U Npedomepaujenus ee
B03MOJICHLIX nocrieocmeuii.. M kamacmpoga nuzoudem ouenv ckopo. Tvl 0b6:a3an coobuwumo
J0O0SM cliedyowee:

Y nac ecmov ocnosanusi nonacams, umo nianeme 3emis epozum onacnocmu: 6 2074 200y
(Oe muicauu cembOecsim yemeepmom 200y) B03MONCEH eCmeCmEeHHblll Npobol 000104KU
naanemsl 6 patione Kanughopnuiickoeo pasznoma. Bozmoowcna cubenv 97% nacenenus nianemai.
Ewe ecmv 6pemsa npunams mepul, ecmov wanc uzdexcamo cubenu 6orvuiell yacmu yeioseuecmasa,
U Mbl HONPOOYeM 00BACHUMb, KAK 9MO coelamy, nocmapatimecs nowsams. Ocmanvhoe 3a 6amu -
niaxnema eaula, u 3a Hee omeeuarom noou, 8vloupaiime camu, eauie npago.

Aem. - IlocToliTe... 3TO OYEHb CEphE3HO. TaM EWCTBUTENBHO €CTh OUYEHb OIACHOE MECTO:
TUTaHTCKUN 3aMKHYTBINA pazioM CaH-Anapea nimunHoi 6osee 1000 KM. MPOXOAUT y caMoro Kpas
MaTEpUKOBOM IUIUTHI 110 TUXOOKEAHCKOMY Mobepexbio CeBepHO AMepuKu okoJio 3anuBa CaH-
®pancucko. [lluprna TemuHbl KoaebaeTcss OT HECKOIBKUX METPOB A0 1,5 kM, a rimyOuHa nocTtaer
30 kM.
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Bbl Ha3Banu KOHKpETHBIH cpok. SI TOHMMaK BO3MOXKHOCTH TakKoM KatacTpo(dbl, HO
KOHKPETHBIH CPOK TpeOyeT KOHKPETHBIX NEHCTBUH M CYIIECTBEHHBIX 3aTpar, UX 00OCHOBaHHE.
Hukto mnpocto Tak JAeHbrM B MporpaMMmy He HHBecTHpyeT. HyxHBI 0Oonee cepbhe3HbIe
J0Ka3aTenbCTBa, [Ipexae yem uro-n1mdo mpeanpuHuMaTh, HE00X0UMO yoeauThes camuM. [anee
Br1 roBopute 0 momomniu. Kak u B kakoit ¢popme 310 Oyner?

[IpenocraBieHHONW WHPOPMALUK HEIOCTATOYHO JJISI TIOCTPOCHUS KOPPEKTHBIX T'paduKOB
TeMIlepaTyp W JaBJICHUN NOJ 3€MHOW KOpOM, MO KOTOPHIM MOKHO BBISIBUTH XapaKTEpHbIE
3aKOHOMEPHOCTH, MPEAMISCTBYIOMNUX MPOPBIBY 0005109kH. Teoperndecku rpaduku MOCTPOUTH
MOKHO, HO OHHM He OyIyT Y4UTHIBaTh JEHCTBUTEIBbHYIO KapTUHY Ipoliecca: 0COOCHHOCTH ITUKIIA
[0 IIETIOYKE SIIEPHOrO paclaja, SHEproBblAeNeHHEe U T.1. Mbl HE MOXeM 00OCHOBAaTh caMy
JUIUTENIBHOCTh 3TOTO LMKJAa, MOHATh MPUYUHBI, BIMUSIOUIME HA 3TOT napameTp. HyxHbl TaHHbIE
MPSIMBIX HAOTIOACHUN 3a JECSITKHU ThICAY JieT. CIUIIKOM MaJlo JaHHBIX..

Hanpumep, wu3BeCTHO, YTO MJIUTEIBHOCTH MPEAIIECTBOBABIIMX IEPUOJIOB OJIEACHEHUS
cocraBmsuia B cpeaqaeM 200 Teicsd JieT. DTO Kak-TO OBLIO CBSI3aHO C AKTHBHOCTHIO sAzpa |
JUIMTENbHOCTBIO  ero 1ukioB? Hecomnenno. Ho kak? Eciu gomyctuts, 4Tto 3emiis
JEHCTBUTENBFHO MEHSIA CBOIO OPOMUTY M 3TO MOBIHMSAJIO HAa MPOLECCH! s]ipa, TO, KaK MOBIHSIIO?
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Ceifuac mepuoJl akTUBHOCTH, MO Bammm yrBepxaeHusiM, 21570 ner, u ero M3MEHEHHE,
BO3MOXHO, MPOMU30LLI0 Bcero 947 ner tomy Hazan. Mium mepuoa akTUBHOCTH HE MEHSUICA, a
HMMEJI0 MECTO MTPOCTO HECUCTEMHOE U3MEHEHUE TapaMETPOB Ta30BOT0 IPOMEKYTKA?

BonpocoB ciaumkoM MHOro, 4TtoObl MPOCTO MOBEPUTH B 3TO MHPEAyNpEexICHUE, HO U
OTMaxHYThCS OT HEro Helb3f... A YTO, €CIIM 3TO JCHCTBUTEIBHO TaK M €ro UTHOPUPOBAHHUE
MOXET IIOXO0 3aKOHYUTHCS AJi BceX Hac? SICHO, 4TO BOIPOC AEHCTBUTEIBHO OUYEHb 3HAUUMBIN, U
3aHUMAThCS UM HYXKHO MO IEJIEBOM MporpaMMe, yCHIUSIMHU YYEHBIX MHOTHUX TOCY/IapCTB: MBI HE
3HAEM CBOIO IUIAHETY, @ U3BECTHBIE TUIIOTE3bI €€ YCTPOMCTBA UMEIOT CIIMILIKOM MHOTO U3bSHOB...

Kopp. - IlocMoTpuTe Ha KapThl U CHUMKH... MBI TIPEYIPEIUIIH. ..

Aem. - Hac mpeaynpemunu... Uto Mbl Oymem aenarb naneine? JlaBaiiTe momymaem.
[TposiBuM pa3zym win OyJieM CHOBA MCKYIIATh CyAbOY, PUCKYsI pa3pylIeHHUEM TUIAHEThI, KOTOPOE B
IIOMOILIb MPUPOJIE MOXKEM CIIPOBOLIMPOBATH camu? Mnu mocrapaemcsi MOHATh MPUPOLY U HANTH
croco0 He BPeIuTh €i, KHUTh B TAPMOHUUH C MIPUPOJON M JIIObMH, criacTH JKu3Hb Ha rianere?
Ilepeo uenoseuecmeom oea nymu:

- nO nepeomy udem «8 HUKYOa», K c6oeil cubenu, npespauias é c60I0 UCHOPUIO &
HenpepvleHble GOIIHDYI,

- emopoiu - K /Ku3nu; Ho noimem nu, X6amum iU CMeI0CMU 3A0yMAMbCA, RPOGEPUMD,
noeepumo u Havamsp Oelucmeosams?

Yacrn 2.

Conep:kanue KHUTH:

ABTOp JOTMYHO OOOCHOBBIBAET HECOCTOSATEIBHOCTH COBPEMEHHBIX HAy4YHBIX THIIOTE3 O
ctpoeHud 3emiaud U CONHEYHOM CHUCTEMbI, OCHOBOIIOJIATAIOLIMX HAyK E€CTECTBO3HAHMS JATh
pa3ymMHOE 00BSICHEHIE MHOTHM M3BECTHBIM (haKTaM, KaKk HallpuMep:

® runore3bl 0 coctaBe U cTpoeHun ConHua, npoucxoxaeHun CosHua u ConHedHOU
CUCTEMBI U3 ra30IblIEBOro o01aka, MpOTUBOpPEYAT APYr APYry U HE MOT'YT OOBSCHUTH BpallleHUE
Benepsl B 00paTHYIO CTOPOHY C OUY€Hb MEUIEHHON CKOPOCTHIO B OTJIMYKE OT OCTAIbHBIX IJIAHET;
Hanuyue y psana ruiaHer CoJHEYHOM cHcTeMbl "HEperysspHbIX" CIIyTHHUKOB, OOpaIiaroniuxcs
BOKpPYI' IUIAaHET MO BHEIIHUM U YAaJeHHBIM OpOUTaM B CTOPOHY, OOpaTHyIO OOpalleHHUIo
OCTAJIbHBIX CITYTHUKOB M BPAILIEHUIO CAaMOM TIJIAHETHI;

® usMmepeHHas B 1963 rogy CKOpOCTb yBENIMUYEHHS CPENHEr0 paguyca 3eMid
CBUJETEIBCTBYET O OBICTPOM paCIIMPEHUH IUIAHEThI, KOTOPOE HayKa OOBSICHUTH HE MOXET, KaK
HE MOXET OOBSICHUTH U (hakT Apeiida MaTEpPUKOBBIX TUTUT MO ACHCTBHEM TEKTOHUYECKUX CHII U
caMy MPHUPOAY DTUX TEKTOHHYECKUX CHJI, TOITOMY HE MOXKET JaTh OOBSICHEHHE IPUPOJIBI
rI00aNbHBIX KaTacTpod, MPOUCXOIUBIIMX Ha IJIaHETe paHee, O YeM HaKOIUICHO Hemalo
CBUJIETEILCTB;

® HayKka cama IpPHU3HAeT, YyTo €€ (PyHIaMEHTAlbHbIE 3HAHUS HECOBEPIICHHBI: - BBIBOJbI
3aKOHOB TEPMOJMHAMUKUA CBUJIETEIHCTBYIOT O HEM30€KHOCTH "TeroBoil cMepTu" BceeneHHoOH,
OJIHAKO HAKOIUICHHBIE 3HAHUS CBUIETEIHCTBYIOT 00 OMMOOYHOCTH 3TUX BHIBOJOB, 2 000CHOBATH
U OOBSCHUTH 3TO, CO3/1aB HOBYIO TEOPHIO TEPMOJMHAMHKH, Hayka HE MOXKeT, kak He ul084
MOXeT BOT yxke Oonee 50-u et co3maTh XOTs Obl pabouyro MOJENb TePMOSIEPHOTO PeaKkTopa,
HECMOTpPSI Ha TO, YTO Ha pelleHue MpoOieMbl YIPaBIIEMOIl peakluu sIIEPHOr0 CHHTE3a OBLIN
OpoIlIeHbI OTPOMHBIE CPEACTBA BEAYIIMX MHPOBBIX JEPXKaB: - 37€Ch MPUYNHA HE B OTCYTCTBUHU
TeHUATBHBIX YUCHBIX M HEXBAaTKE CPEJICTB, & UMEHHO B OIMMOKaxX B (PyHIaMEHTAIbHBIX 00J1acTsIX
(B MOHATHSAX DPHEPTHH, MAaTEPUH, IPOCTPAHCTBA U BPEMEHH), YTO 3aBEJIO PAa3BUTHE COBPEMEHHOM
HayKH{ B TYIUK;

® OIMOKN COBPEMEHHBIX HAy4YHBIX TEOpUH B (PyHIAMEHTAIBHBIX OOJIACTSAX MPHUBEIH K
TOMY, YTO KpailHE HECOBEpILIEHHOM oKa3anach 3eMHas (U3MKa TMOoJsl, KOTOpas HE MOXET
OOBSICHUTH (DAKT HANHUUS TOJEH, CKOPOCTh KOTOPHIX MHOTOKPAaTHO MPEBBIIIAET CBETOBYIO,
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MIPOUCXOKICHUE CaMOM >KM3HM Ha HAlled IUIAHETE, MPUHUMUIIOB CHHTE3a XWBOW MATEpUH W3
HEXXHUBOT0; MPU3HABAs CyIIECTBOBaHUE OHOIOJIEH, HE MOTYT OOBACHUTH UX MPUPOIY, HE MOTYT
JaTh KapTUHBI YBOJIIOIMH TUIAHETHI C YUETOM JICHCTBUS ee brocdepsl 1 HoochepsI,

® HE CYIIECTBYET €AMHOW TEOPUM IPOUCXOKJEHHUS 4YeJIOBEKa, a CYIIECTBYIOLIUE Pa3HO
MOJISIPHBIE MHEHHUS B BHJE ABOJIOIMOHHON rumote3sl JlapBuHa u OuOieiickue mpemaHus o
YyJIECHOM CO3JaHUM MHUpa M YEJOBEKa 3a LIECTh JHEW HE BBIACPKUBAIOT HUKAKON CEpbEe3HOMN
KPUTHKH;, MEAWLMHCKasT W OWOJIOTMYECKHE HAyKH HE CIIOCOOHBI OOBSCHUTH CaMmy CYTb
OMOJIOTMYECKHX MPOLIECCOB B KUBOM MAaTEPHH, HE CIIOCOOHBI JIaTh pa3yMHOE 00bsICHEHUE paboTe
HEPBHOW CUCTEMBI, OPraHOB YEJIOBEUECKOT0 TEJla U €ro pasyma: 110 3TOH NpPUYMHE, HE TOHUMas
CYTH OKPYXaIOIIero MUpa U caMoro 4elioBeKa, Hayka He ClIocOOHa MPOBECTH LIETIOCTHBIM aHau3
UCTOPUM Ppa3BUTUS 3eMHOTO YenoBeyecTBa, COOBITHIA, CHITPaBIIMX KIIOYEBYIO pOJb B
CTAaHOBJICHUM Hallell HMBUJIN3AIUU, HE MOXKET OTBETUTh Ha BOIpoC - "J{J1s uero mMbl CO31aHbI U B
9eM CMBICHT HAIlleH >KU3HU Ha 3TOH TutaHere?" W JaTh OOOCHOBAHHBIM MPOTHO3 JAlIbHEHIIETO
pa3BUTHUS HALIEH [IUBUIN3ALIUH.

ABTOp CUMTAET, YTO BCE 3TH BOIPOCHI B3aMMOCBS3aHbl, & MPUUYNHON HECTIOCOOHOCTH HAYKH
JaTh OTBETHI HA OCHOBHBIE BOIIPOCHI €CTECTBO3HAHUS SIBJISIETCS €€ pPa300IEeHHOCTh U Cephe3HbIE
OmMOKH B OCHOBOIIOJIATAIONINX, (DyHIAMEHTAIBHBIX 00nacTax (u3nku marepuu. B Hacrosmiee
BpeMsi B HayKe CIOXKHUJIOCh IIOJIO)KEHHE, MPU KOTOPOM 3HAHUE Pa3BUBACTCS 110 PA3HBIM
HaIlpaBJICHUSAM, HW30JUMPOBAHHO JPYr OT Jpyra, a OCHOBOIIOJIATAIOIIEH TEOPHUH, Jarollen
npeAcTaBieHue 0 BeeneHHol, CyTu SHepruu, MaTepUH, IPOCTPAHCTBE U BPEMEHH, - HeT. OJHaKO
paHO WJIM NO3JHO KOJIMYECTBO HAKOILJICHHBIX 3HAHUM HEU30€XKHO JOJDKHO MEpPEeUTH B HOBOE
KauecTBO, a B JAHHOM CJIy4ae KaueCTBO 0OKa3aJ0Ch MPUHLIUIHAIBHO HOBBIM.

JUia OATBEPKACHUSI WM ONPOBEPIKEHUS CBOUX BBIBOJIOB ABTOpP ObUI BBIHY)KJEH HCKATh
WHBbIE MYTH HAYYHOTO TO3HAHWS, MO3BOJUBIINE MOJIYYUTh MHPOPMAIUIO, MOKA HEJOCTYIHYIO
COBPEMEHHBIM METOAaM SKCIEPUMEHTAIBHON (U3UKH. ABTOPOM MPEUIOKEHA HO8As MEMOOUKA
HAY4YHO20 NO3HAHUS, CYMb KOMOPOU 3aKI0YAemcs 6 COBMECMHOM UCNONb308AHUU OAHHBIX
meopemuyeckol U dKCNepuMeHmanoHolt QusuKu, MmouyHblX HAYK U Memoo08 Memapuzuiecko2o
NO3HAHUS 8 ecmecmeo3HaHuu, T.e. ABTOpP HCIONB30BAI HM3BECTHBIE CHOCOOBI OOIICHUS C
BuezemnasiM Pazymom, a mosrydeHHYI0 WHGOPMAIIMI0O MHOTOKPATHO MpoBepmil. Vcrosib30BaHbI
MIPUEMbl CHUCTEMHOI'0 aHaju3a COBPEMEHHBIX 3HAHMI Ha CTBIKE PA3JIMYHBIX OTpacied HayKw,
JPEBHUX BEPOBAHUMN U JIET€H[. ABTOp HE CUMTAET ce0sl MEANYMOM, ITO3TOMY MPUBOASTCS TOIBKO
00OCHOBAHHBIE BBIBOJIBI M JAIOTCS MPEUIOKEHUS 110 UX SKCIIEPUMEHTAIbHOM MPOBEpKe.

Hayunas unpopmanus ot BuezemHoro Pazyma o teopun acuMMETpUU IMPOCTPAHCTBA, €€
(GopMysIBl OTHOCATCS Kak pa3 K oOnacTh (yHIAaMEHTAJbHBIX 3HAHWUH, a JIOMOJHEHHbIE
KOHKpPETHBIMU TapaMeTpamH, MOATBEPAMIIA BBIBOJBI ABTOpa O CTPOEHUH 3eMJIM. OTH 3HAHHS
BHE3eMHOW HayKH, HAJIO)KEHHBIE HA HAIllM COOCTBEHHBIE COBPEMEHHbIE HayUHbIE MTO3HAHUS, Al
COBEpIIEHHO MHOE MPEICTaBICHUE O HAaC caMHX, 00 OKpy»KarolleM Hac Mupe u BeeneHHol, kak o
MHOTOMEPHOM CTPYKTYpE: - O CBOEH 3HAYUMOCTH 3TH 3HAHMS MPEACTABISIIOT COOON HECKOJIBKO
CEpbE3HBIX OTKPBHITUH B AIEpHON (Qu3MKe, reopusrke, OMOJIOTMM U MEIUILIMHE, aCTPOHOMHH,
HUCTOPHH U JIp.

HUmenno unghopmayus Buezemnozo Pazyma 06 ucmopuu 3emnu, cozoanuu ee ouocgepol
U uenoeéeKa, Hauiell YUEUIU3IAUUU COCMABIAem 001buiyIo Yacmp KHUZU.

B pesynbrate Oosiee uem 30-u JIETHOTO HAy4YHOI'O IMOWCKa ABTOPOM CO3/laHa Ha OCHOBE
pa3pabOTaHHON UM METOJIUKU 2eodusuieckas Mooeib cmpoenus 3emau, coraacyemas ¢ JOTHKON
3BOIONUY INTaHETEI U COJTHEYHON CUCTEMEL.

Oo6ocHoBanb! 3Tans! popmupoBanus CostHIA U TUTaHETHBIX Tesl COTHEYHOM CUCTEMBI TToCe
B3pbIBa "CBEpXHOBOW" Ha MecTe HbIHenIHero CoJHIla, MOKa3aHa 3BOJIOLHUS 000J0YKU 3eMIIH C
y4eToM BIMSHUS Ha Hee Hoocdepsl, Omoctepsr u Ten ConaHeyHOM cucTeMbl. PaccumTaHbl
pa3Mepbl M MapaMeTpbl 30H CTPOEHHUs 3eMJIM, COrjacyeMble C JaHHBIMH CEHCMHUYECKOTo
30HMPOBAHUS TUIAHETBI, JAIOTCS 3HAUYEHUS TEMIIEPATYPhl U JaBJICHUN CPeJIbl 104 KOPOoH 3eMiiu U
B €€ fAape, IMUKIMYHOCTh UX M3MEHEHUSs, IJIOTHOCTh BEIIECTBa, CTPOCHHE U COCTaB TBEPAOU U
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xunkoil a3 aapa 3emnu. Obocnosano cmpoeHue u paboma 2eHepamopa MAaHUMHO20 NOJs
3emau Ha ocHOBe THmoTe3bl ABTopa u pabor II. Kamuimer, A. Meiicaepa u P. Okcendenpaa.
OOwbscHsieTcss Mmexanuxka '"nepenoniocoeku” noaspHocmu  0007104KuU  Kopbl  3emau W ee
KMHEMaTUYECKON HBOJIFOIMU IIPU OTAENEHUHM OT sigpa. [IpuBOaMTCS pEeTpOCHEKTUBHBIN aHAIN3
BO3CHCTBUS KaTacTpo(d mpu mpoOosx OOOJOYKM IUTaHETHl Ha ee Oumocdepy, MpOrHo3 ee
COCTOSIHMSI Ha OJIMKaKIee BpeMsi, npedynpencoeue 0 8603MONCHOM Npoboe 00010UKU 8 palioHe
Kanugopruiicxoeo paznoma 6 2074 2.

[Ipennoxena moodenv cmpoenus memannuueckoeo Connya, COCTaB U MapaMeTphl €ro 30H,
Macca. JlaeTrcs AIUTENbHOCTh U ONKMCAHUE ITAIOB ABOJIOLMOHHOrO LUKJIa COJTHEUYHON CUCTEMBI,
Bo3pacta ee u 3emiu. DopMmynupyercss eounviti 3akon ogudicenuss men CONHEUHOU Cucmembl.
PaccunTtanbl mapamerpsl mnoruOmier rtwranetsl Mkap, BoccraHoBieHa kapTuHa CONMHEYHOH
CHCTEMBI 10 KaTacTpodsl U oOpazoBanus [losica acrepouios.

[TpuBoautcs monnas Tabnuua I[leprognyueckoro 3akoHa XMMUYECKHX 3JIEMEHTOB U3 159-u
AJIEMEHTOB (Ha CErOo/Hs 3¢MHOW HayKe M3BECTHBI TOJBKO 114 U3 HUX) U PU3UKO-MEXaHUYECKUE
CBOWCTBa mepoudos - TpaHcypaHoBbix dmeMeHToB NoNo143-159 "octpoBa crabunpHOCTH", - UX
IJIOTHOCTH, NMPOYHOCTH, YJEIbHON aKTUBHOCTH, NEPUOJIOB IOJypaclajaa, UX COJAEpkKaHUS B
TBEPJON M XKUAKON (azax siapa 3eMiu C TOYHOCTBIO IO COTHIX J0Jei mporeHTa. [IpuBoasTcs
JaHHBIE TIO ANEKTPOHHBIM 000JI0UKaM TEPOUJIOB, HATMYUIO B HUX 3JIEMEHTAPHOM YacTHIIbI Klacca
nentoHoB 2D eumona, ero macce, CBOMCTBax, SHEPreTHKE, HCTOYHUKE B MPUPOJE, PopMe €ro
000J104€K, B3aUMOJICHCTBUU C SJICKTPOHOM.

[IpuBeneHbl ocHO8bl meopuu acummempuu HPOCMPAHCMEA. - TOHSATUS INPOCTPAHCTBA,
BEKTOPHOU (DYHKIIMU BPEMEHH, SHEPTUH, MAaTEPHH, FIeKTpoHa. [IpuBoOASITCS TaHHBIE IO BO3PACTY
Bcenennoii, mapamerpam ee IpOCTPAaHCTBEHHBIX YPOBHEH, X SHEPreTUKE, IMHEHHBIM (pakTopam,
B3aUMOCBA3M UX MaTepuu ¢ llepuonnueckum 3aKOHOM XUMHUYECKHUX 3J€MEHTOB BceneHHOH,
Mecta B HeM [lepuoagmueckoro 3akoHa anemeHToB .M. MenzeneeBa kak €ro HEOThEMIIEMOHN
yactu. lloHstue mnpocrtpancTBeHHOro cuasura. @Dopmyra Ecuma Ha npumepe peakuuu
AHHUTWIISIUM TPUPOJHOro ypaHa. IloHATHE MpOCTPaHCTBEHHOIO NMEpPEXoAa M HyJb-IEPEXola,
CBEPXCBETOBBIX BOJIHOBBIX TIIOJIE M BO3MOXKHOCTU IIOJIETa MaTepHaIbHOTO OOBEKTa CO
CKOPOCTSIMH, MHOTOKPaTHO IIPEBBIIIAIOIINM CBETOBYIO.

Illonamue boea-Cozoamens, Ero MarepuanbHOW peaqbHOCTH U CYTH OTHOCHUTEIBHO
Marepuu [lepuoanueckoro 3akoHa.

CrnoBecubiit moptper bora. KpaTkoe ommcanume oOuTaeMbIx HpocTpaHCTB BceneHHOM,
IUBWIM3AIMK KOTOpod moaunHensl Beicmiedt [uBmnuzamuu bora-Cosnmarenss u Ero Cepomy
Cosery. Hemnozo o Bwicuwem Ilpase, no xotopomy xuBeT Beicmias [{uBnnuszanus u cynarcs
HaIIK TyLIN.

Ilpunyunsl cunmesa #cueou Mamepuu U3 HeHCU8020 Ha OCHOBE AJIEMEHTA KU3HU - TEPOUIa
Nol57, uzbpanHoro BeiciiMm PazymoM B kauecTBe HpOTOTHIIA TpPU MPOEKTUPOBAHUU U
CO3JIaHUM HOCUTEJIS HAClIeICTBEHHOCTH JKUBOTO opranu3ma - kuciotsl JJHK - ocHOBBEI Grocepst
wiaHetsl 3emud. [lowamue eumoHnnOU Mmampuybl W BUTOHHOTO HEHpo mpolieccopa,
YIIPaBJISIOLIETO JKU3HEESTEIbHOCThIO OMOIOTHYECKUX CTPYKTYp. Pacmmdposana IlepBas kaura
bubnuu - "beitue" B yacTu co3nanus 6uochepsl 3emMiu: - 310X TBOPEHMS, JOTUKU U TMPAKTUKH
TBOPEHHSI.

Coszoanue uenogexa: - Kmo, Ko2oa, 20e u Kak co3zoan uenosexa 3emau. OcoOeHHOCTU
YeJIOBEeKa, €ro CTPYKTYPHl, DHEPreTHMKH IpU BUTOHHOM CHHTE3€ aJeHO3MHTpU(DOCPOpHOI
KkucoThl (AT®), mpupoabl HEPBHBIX MMITYJIBCOB M paboTa €ro CUCTEeM yIpaBieHHs. EMKOCTh
IIPOrpaMMHOT0 (aiiyia BATOHHON MaTpHIbl (GU3UUECKOro Teia yenoBeka. [IoHsATHE AUCKpeTHON
(GyHKIIMM HeMpoHa KOpbl T'OJOBHOIO MO3ra M €ro CBOMCTB KaK aHTEHHOro mojayis. Jlaercs
NOHAMUE MaAmMepuanbHol cymu Oywiu, €€ CTPOCHHS W DSJIEeMEHTHOM O0a3bl B MpUBS3KE K
[lepuoanueckomy 3akony. IloHsTHE ynbTpa Manoi 3IeMEHTapHOMN YaCTULIBI - CANUOHA - OCHOBBI
Ouonpolieccopa pazyma ayuid. PackpbiBaeTcs MPOUCXOXKIEHHE TYIIH, €€ OMMCaHHue, 3aKOHbBI e
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KU3HU, TOPSIOK MOJKIIOYCHUS K (U3MUECKOMY Telly YelIOBeKa IO BOJIHOBOMY KaHay pebep,
cuMOMO03a JyIIH U TeNa, Pojb YeloBeKa KaK HOCUTENS TYILH.

Ananuz navan 3emnou yusunuzayuu. bubnetickuti anoxpugh - Knuea Enoxa. Dxcneduyus Ha
3emnto noodetl 36e30n0u cucmemul [lpomemes na kopaobae "Cmpasic Hebec", komanoup - Cemsca
Ilpomemeii. Onucanue 3Be3HOM cucTeMbl [IpoMeresi, MOTOOHON COTHEYHOM, €€ PaCIOIOKEHUS,
JIBYX OOMTAaeMbIX IUIAHET, OJIHAa U3 KOTOPBIX MCKYCCTBEHHAs - PEKIIOCTEp, Ha KOTOPBIX JKUBYT
TaKUe XK€ JIIOJM, KaK M Mbl, POJHON S3BIK KOTOPBIX - JIATbIHb... lexHuueckoe OnucaHue
Kocmuueckoeo Kopabas eanraxkmudeckoeo kaacca "Custos Caelorum" ("Cmpasc Hebec"),
0COOCHHOCTEH KOHCTPYKIIMH BIUIOTH JI0 XUMHUYECKOTO COCTaBa CIUIaBa OOIIUBKH, YCTPOWCTBA U
paboThl TPaBUTALIMOHHONW CHUJIOBOWM YCTaHOBKH. BriepBbie moapoOHO paccka3bIBaeTcs O caMmoi
TEXHOJOTHH CTPOUTEIHCTBA TUTAHTCKUX KOpaOJiel TalakTHYECKOTO Kilacca, 00 0COOCHHOCTSIX UX
MUIOTUPOBAaHUS U rpaduke moyera co ckopocthio 20 ckopocreit cBera. Pabora skcnenumuu: -
MIPUYUHBI, 1IETH, 337a41, PE3YJIbTATHI.

[lonpoOHoe omucaHue TEXHUYECKOrO0 OOECHeueHusi OSKCIEOUIMH, B  YaCTHOCTHU
mexHuueckoe onucauue 08yx munog "nemarowux mapenok” - ucciedosamenbckol u 060esoll.
I'eodusnuecknii otuer 3Kkcnenunuu. Pemenue bora mo M3MEHEHWIO HACTPOMKH JTUCKPETHOM
GyHKIMYU y TroAcid. AHanu3 poaa AllaMa, XPOHOL02Us COObLIMULL HAYAL 3eMHOU YUBUTUSAYUU.
[lepenaya 3HaHMII 1O €CTECTBEHHBIM HayKaM M IMpPaKTUKE 3eMieleius, mnepenada KyJabTypHBIX
pacTeHuid, co3anue 6nohopM JOMANTHETO CKOTA.

Oumbku skenequnun. Cya bora. Hakazanue Cemsicel [Ipomerest.

ABTOp HUYETO HE MPHUIYMBIBAT: - paccka3 BHesemHoro Pazyma 00 skcnienuiuu [Ipomeres
YIUBUTEIBHBIM OOPa30M COBMAJAET C MHOTOYUCICHHBIMH HCTOPUYECKHUMH CBUIECTEIHCTBAMU,
nerenaamu JpesHei I'penun o IIpomeree, moaTBepk1aeT BBIBOJABI MHOTHUX YYEHBIX-UCTOPUKOB U
OHMOJIOTOB, U B YaCTHOCTH BBIBOJBI akaJeMuka BaBmioBa 0 BO3HMKHOBEHHUU 3€MIIEACTUS Ha
3emiie B OZJHO BpeMs U OHOM MecTe - B pailone bimxuero Boctoka. Oka3anock, Hanpumep, 4To
KOT'/Ia MBI IPUBBIYHO TOBOPUM O OOTaThIX BUTAMHUHAMHM OBOIIAaX, Kak 0 "mape 00roB", 3T0 HY>KHO
MOHUMAaTh OYKBaJIbHO, MO0 TaK OHO M OBUIO - CEMEHa OBOINEH ObUIM TepemaHsl 3eMisiHaM 6,5
TBICSY JIET Hazaj doapMu dkumaxka "Crpaxka HebOec". Tak ke mepemaBanach W NIICHHUIA, U
IUTYTH, ¥ IOMAITHUNA CKOT, U MHOTOE€, MHOTO€E JIpYTO€...

O MHOroM BIIEpBBbIE paccKa3aHO HEe Kak O OMONEWCKHX MpedaHusX, a KaKk O peallbHbIX
COOBITUSAX B KM3HU JIOJeM 3eMJM W MX OTHOLIEHWH ¢ JIoAbMU JApyroil miaaHersl. [TonpoOHbIi
paccka3 o OyHTe XOJIOCTSKOB Ha KopadJie, 0 Tpareauu OpakoB MHOIUIAHETHBIX MYXKYHH M 3€MHBIX
JKEHIIUH, B PE3yJIbTaTe KOTOPHIX MOSBUIUCH HEPa3yMHbIC JETH - JIEOMJIBI OTPOMHOTO POCTA,
MOJIHOCTHIO TIOATBEPKAAeT OMOIEHCKYIO MPUTYY O BeTMKAaHAX M rpeueckue JiereHasl 0o Onuccee.
BriepBbie MOApOOHO OMHCHIBAIOTCS TPHYUHBI U OOCTOSTENLCTBA TPHHATHS PykoBoauTenem
Boicelt [luBunmn3zanuu pemeHuii 0 COKpalleHnu Ku3Hu Jroaei 3emnu 1o 120 ner, o Haka3aHUU
[Tpometess u npoBeaenuu I[lotoma. OnuceiBaeTcs TexHosorust 6ubineiickoro Ilorona u XKu3Hb
ITpomeres Ha kopabue "Crpax Hebec" B cebuike Ha FOmutepe.

[Tonsitue oTHOocuTenbHOCTH 37a. bopbba co 3moM. Kak uzbexats 31a. [Ipenynpexnenue
yenoBeKky. AdcomroTHoe 3710 — Aced CaTaHa: TMUYHOCTH, UCTOPHS B3JieTa U NaaeHus. Hakazanue
bora. Umnepus Catanbl - pacmnoiiokeHHe, COCTaB, HaceJIeHUE, YKOHOMHUKA, COIIMATBHBIN aHATN3,
OTHOIIECHHUS ¢ 3eMIieil.

JlatoTcss HampaBlIeHHWs] pa3BUTHS HAy4YHOTO TO3HAHUS IUIAHETHI, OOIIee ONMucCaHue
TEXHOJOTHI KOHTPOJSI COCTOSTHUSI 000JOYKM 3€MHOUM KOPBI U YIPaBJICHUS IMPOLlecCaMH pacmajaa
Tepou10B sipa 3emun. [loap3a v OMMacHOCTh TEPOUIOB TSl UemoBeka. ['1e 1 Kak McKaTh TEPOUIBI
BHE 3eMJIM U Ha 3eMJe.

B 3aknouenue Asmopom npusooumcs npeoynpedcoenue npedcmaeumenei Bvicuiezo
Pazyma o npunamuu Cozoamenem ¢ 1990 200y pewienus 3a8epuiums 3man camocmosmenrbHO20
pazeumus Yenoseuecmsa. /{nsa smoeo ¢ 1998 2. ¢ Conneunou cucmeme uz eewecmsea Camypua
HA4amo cmpoumenbCmeo UCKYCCMBEeHHOU nianemsl- pexiocmepa "3emnsn-2" ons omcenenus Ha
Hee ¢ 3emau yacmu aroeu - "xncusywux 6o sne" nocre Cyoa Cozdamens nao Yenoseuecmeom,
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KOMOPbl 00NHCEH COCMOAMbCA NOCIe 3a8epuleHus CMpoumenbcmed pekiocmepd, m.e. nocie
2014 2. (SImpo Oynyiei miIaHeThl y)ke OOHapY)KEHO 3eMHBIMH acTpoHOMamu okosio CaTypHa B
nexabpe 2000 roma, a mTIaH CTPOMTENBCTBA M €r0 XOJA PErysipHO OTOoOpakaeTcs Ha
nukTorpammax, "pucyemsix" HJIO B 1990, 1999, 2001 r.r. Ha xs1eOHbIX nosax AHrauU 1 B 2001
r. B Anpiree, Poccust)

JATUPOBKA HEKOTOPBIX COBBITUII HAYAJI HBIHEWIHENA 3EMHOWM
HOUBUIN3ALINU

okosio 210 ThIc. JeT Ha3ajg - co3nanue borom-Coznarenem Yenoeka 3emiu, B pailoHe
HpIHentdero Tannanna

okoi0 91 ThIc. JgeT Ha3ax - npokisaTue borom u m3rnanme anrena Aceda Caranbl u3
Boeiciiedt [luBunumzanmm: TmosiBIIeHWE 37a, omacHoro uis Jrojed. Hauano dopmupoBanms
n3zonmpoBaHHoro ot Bcenennoit Cozgarenst cooOumiectBa 7-U OOMTaeMbIX IUTAHET WMIEPUHU
Caranbl

7470 r. no H.3. - Katactpoda Conneuynoit cuctemsl - rubens Mkapa, nosisnenue JIyHsl,
M3MEHEeHne 3eMHoro rojaa ¢ 538 no 365 cyTok, rubdeins OOJBITMHCTBA MPEKHUX ITUBHIIM3AIUN 1
ATnanTunel

¢ 7470 r. 10 H.3. - BO3pOXKICHUE IUBUIIU3AIUY JTHOJICH

5508 r. 10 H.3. - siK00BI "coTBOpeHue" mupa (no bubnun).

5366-4436 r. 10 H.3. - TOIBI XU3HA Aama

4744-4379 r. 1o H.3. - roAbl KU3HU Ha 3emie EHoxa, mpa....BHyKa Anama

4536-4379 r. 10 H.3. - TOABI paboOTHl Ha 3emiie SKCIEIUIUHU IUJIAHEeThl YJey 3Be3JHOU
cucrembl [Ipomereii mox komanmoBanueM Cemscel [Ipomeres Ha kopabne "Crpax Hebec": -
nepenavya Hay4yHbIX 3HaHUW YEJIOBEYECTBY B 0OJIACTH aCTPOHOMHH, aCTPOJIOTHH, METEOPOJIOTHH,
MEIUIIUHBI, PACTUTEIBHOU (HapMaKOJOTHUU, JIATUHCKOTO S3bIKa M MHUCBMEHHOCTH, MapyCHOTO
MOPCKOT0 Jefna, reorpaduu, KaprorpaQuu, *KUBOMUCH, CKYIbNTYPhl, METAILUTYpruu, 00padoTKe
METaJUIOB, IOBEJIMPHOTO JI€J1a, U3TOTOBJICHUS U NMPUMEHEHUSI OPYXKHs, BOCHHOTO Jejia, TaKTUKU
caMOOOOPOHBI, OCENJIOro 3eMile[eNus, Iepefadya 4YelOBEKY CEeMSH KYJIbTYPHBIX PpacTeHHIA,
BBIBEJICHUE TIOPOJ JOMAIIHEr0 CKOTa M OOyYeHHE YeJIOBeKa HaBBbIKAM >KMBOTHOBOJCTBA.
Coznanue HayyHBIX LeHTpoB Ha bmmwknem Bocroke u B EBpome Ha mecte Oynymiero Puma,
co3znanue 0a3 skcneaunuu B LlentpanbHoit u FOxHONW Amepuke, co3/laHue Havyall JINTEpaTyphl U
HCKYCCTBa - BpeMs JIeTeHIapHbIX MoABUTOB ['epakia u "OoroB" u3 skumnaxa kopabns. Ommbka
Cewmsicel [Ipomeresi: osiBIeHHE pachkl TUTAHTCKUX 30MOM, BoXXuii cyn, YHUUYTOXKEHNE BUHOBHBIX
M YacTH THUTaHTCKUX 30MOM, HakazaHue Cemsicbl W3THaHWEM ¢ 3eMiu U 3a0BeHHEM B
3aKJIFOYEHUN, CMEHOW UMEHU Ha UMs [{psaBout.

4439 rox pmo H.. - peumieHue bora-Co3pmatenss O COKpalleHUU JUIMTEIBHOCTH
OMOJIOrMYECKON KU3HU YesloBeKa IiaHeThl 3emiid 10 120 jeT MeTol0oM M3MEHEHHUs HaCTPOWKU
JTUCKPETHON (PYHKIIMH YeJIOBEKa

4380 roa a0 H.3. - nocemenue borom 3emiun

4310-3360 r. 10 H.3. - Toabl xu3HU Hos, mpa..BHyka Anama - Hayaio cosfgaHust "poja
mpaB/bl", BOIUIOIIEHHOTO BIIOCIIEICTBUH B ClIaBsiHAX, MoToMKax poaa Madera, ceiaa Hos.

3710 r. 1o H.3. - [Toton B EBpone u yactu A3un - rudenb OoJblIeld yacTu JOAT0KUBYILIHX
T/l W OCTATKOB HACEJICHWs] TMTaHTCKUX 30MOM: HA4all0 M3BECTHOM HCTOPUHU LMBHIIA3AIUU
COBPEMEHHOT'0 YEJIOBEKA.

Knura paccuntana Ha IIUPOKNN KPYT YUTATEIEH.

© Astop babukos 10.A., 2002 © Uznarens babukos F0.A.

C/IOBOK YHUHTATEJIIO

Ilpopoxu npeosuosm Hesedomvie ewju U A6IeHUS U NPedCcKazvlearom oOyoyujee nomomy,
umo OHU noAyuUIU Oap npopuyauus om Oeccmepmuoeo boeca u 0obpvix ancenos. Moo Huuezo
Henwb3s ceepuiums Oe3 Heeo, ube gcemocyuecmso u ubs 0obpoma Kk co30anHomy Mm max eenuxu.

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

U, necmomps na mo, umo n00u - moabko meopeHue boea, cpeou Hux mocym Ovimb makue,
Komopbwie - 611a200apsi Ux 000POU 2eHUAILHOCMU - 8038bICAMC 00 aneen08. JKap om nezdewneco
O2H5 U NPOPOYECcKoe 80OXHOBEHUE NPOHU3LIBAIOM HAc mak dce, kax aydyu Coanya, coepesaiouyue
ooyuiesiieHnble U HeooyulegieHHble mend. Hombl, nockonbKy mbl modice moavKo oo0u, He MONCeM
€ NOMOWBIO NPUOOPEMEHHBIX YUel08e4ecm80oM NOZHAHUL NPOHUKHYMb 80 6ce mauncmea I ocnooa,
Coszoamens Hawezo.

Moeym Ovimb auwb HeMHO2Ue, MUPOOWyWeHUue KOmopulx ecemocywutl boe okpulisiem
NOHUMaHUeM Hekomopulx cekpemos I padywezo - Taxk no e0oxnogenuio Bcemozywezo uzdopanHvle
8 cocmoanuu cyoums o booxxcecmeennom u yenoseueckom, u boe nayyum mac 6osxcecmeenHviM
OesIHUAM, KOmopble mak Heooxooumvl 3emie. »

S npuBen st ctpoku u3 «llocmanms ceiHy Llesapro» Muwmens Hoctpagamyca
(«denTypumn»), 160, M0 MOEMY MHEHHUIO, JIyYIlle y>K€ HE CKa)XeIllb: OHU TOYHO BBIPAXKAIOT CYTh
KHUTH, KOTOpyro Ywurarenb IepKUT B pykax. Toiapko mpouuraB ee, Bbl moimMere CMBbICT
nocnanuil Beicuiero Pazyma YenoBeuecTBy, BKIIIOYas W NOCIEIHEE, MEPEIaHHOE B Y WITIIUPE
(Anrnus) 21 asrycra 2001 roga, kotopoe Bbl BuauTe 371€ch.

Peoaxmop I0.Kazanyes

Yacts 2.
KHUT' A ’KN3HU.

I'naBa 16.
CHayasa Hy’KHO NTO3HATh ce0s

ABT. - OT Takoro nMoBOpoTa MHE UTO-TO CTallo He 1o cebe. Heyxenu Bce Tak cepre3no? Ho
€CJIM 3TO TaK, TO MPEXJE YeM B MaHUKE OpOCaThCs Ha PEUICHUE TUTAHTCKOM MpoOsIeMbl, HY>KHO
JEHCTBUTENHHO CHayalla pa3o0parbcs B HAC caMUX. A 4TO cOO0OM NEHCTBUTENBHO MPEACTABISAET
yenoBek? M kto Bel Takue? Komy um yemy Bbl ciayxute? Kak Bo0OIIe MOXHO MOHSTH
YeNOBEYECKMM YMOM M C HayYHOW TOYKM 3pEHHUs JO0Ka3aTh caM (DaKT CYIIECTBOBAHUSA TaKOTO
Pazyma?

Kopp. - Paszymno. IIpaBunbHo. COMHEHHSI MOPOXKAAIOT CTpEeMJIEHUE MO3HaTh VcTuny.
JIeHCTBUTENBHO, 0 CUX TOp JIFOAM MHOTOTO HE CMOTJIM TOHSTh WM HE XOTEIHW MOHUMATh.
[TocmoTpu B 3epkalio - TaM Thl YBHJAHUIIL ce0si, HO BCe U TaM BUIUIIL? OTKpOi CBOM pasyMm,
MOMBITAMCS TOHATH: YTO K€ ThI ecTh Ha cam nene? Kak to1 yerpoen? Kem co3gan? Kto ponurenn
TBOoU? B ueM mpenHasHauenue TBoe? /{1 yero Thl co3naH M xuBelb? KakoBO TBoe MECTO BO
Bcenennoii? IlocmoTpu Bokpyr: rae Thl >kuBemib? Kak skupemb? UTo 3a IUBUIM3AIMIO BbI
co3nanu? OTBeyaeT M OHA MpeaHa3HadeHuto yenoBeka? [logymaii: kak HyX HO kuTh Tebe? UTo
JUTSI 9TOTO HY)KHO CJeNIaTh?

UToOBI MOHATH, KTO MBI TaKHe, MOHATH YeJIOBEKa U €ro oOIIeCTBO, 00s3aTENIbHO U3YUHUTE
cHavyasia buOnuio, Mbl TOMOXXEM; U MHOTO€ BaM NPHJAETCS MEPEOCMBICTUTH 3aHOBO. [loiimuTe:
Ballla 3eMHasi HayKa UMEET Cepbe3Hble 3a0MyxaAeHUs B (yHIaMEHTAIbHBIX O0JIaCTSAX 3HAHUS, U
9TH 3a0JTy’KJIEHUSI MEIIAIOT MOHATH CYTh Bellei. Baim 3HaHus! MPUMUTHUBHBI, U OHU MOTYT CTaTh
TOJBKO OTIIPaBHOM TOYKOM mo3HaHusi Mctunel. Hanmpumep, B OCHOBAaxX BalIuX MayK COBEPILIEHHO
OTCYTCTBYET MPEJICTABICHUE O TEOPUH AaCUMMETPHUH TTPOCTPAHCTBA, MPOCTPAHCTBEHHOM C/IBUTE U
MHOT'OM JIPYTOM...

T'nasa 17.
(I)yHI[aMeHTaJILHI)Ie 3aAK0OHbI (l)l/l3l/lK]/I ) | TCOpl/Ifl achMeTpnn IIpOCTpaHCTBa

Kopp. - UToObI peanbHO MOHUMATh CYTh CaMOT0 OBITHS OKPYKaIOIIero MUpa, CyTh 3HaAHU,

JaBaeMbIX  ATOM  KHUTOH, HEOOXOAMMO  TEPEOCMBICIUTh  «HE3BIOJNEMblE  KAHOHBD»
(GyHIlaMEHTaJIbHBIX 3HAHUN 3eMHON (QU3MKHU, OO MMEHHO B CaMOM IOAXOJIE€ M OCMBICICHUU
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OCHOBHBIX (DM3MYECKMX BEIMYMH Ha 3emiie BBI, JIOIU, 3a0myxnaerecb. MMeHHO 1o 3Toi
MPUYMHE BaM JO CUX IIOp NOHUMaHuEe BcelneHHOW HeQOoCTYymHO, MMEHHO MO3TOMY JIIOIAU
BOCIPUHUMAIOT 3HaHMs O bore kak ckasky. Ho Bam naH pa3ym - nymMaiTe M HOHUMAMTE.
Hymaiite.

ABT. - HayHeM Cc caMOro rjiaBHOro B 3€éMHOW HayKe, - C TAKHUX IOHATHUH KaK, SHEPrus,
MaTepus, BpeMsl U MPOCTPAHCTBO, - TIOKA B YIPOIICHHON MPUMUTUBHON popme, AOCTYMHOMN 1
MOHMMAaHMsI BO3MOXHO Oompiiero uyucna moaei. OTkpoeM (QHU3MUECKU SHIMKIONEIUIECKUI
CJIOBAphb, I/I€ HAWJIEM:

«Onepeuss - (om epeueckoco energeia - Oelicmsue, 0esAMeIbHOCMb), 00was
KOJIUYECBEHHASI Mepa O8UdICeHUs U 83aumooelicmeus 6cex 6uo0o8 mamepuu. Hepausi He
BO3HUKAEM «U3 HUYE20» U He ucyesdem, OHA MOJCem MOJIbKO Nepexooums u3 0OHOU @opmul 8
opyeyio. Ilonamue sHepeuu cesazviéaem 60€0UHO 8ce ABIEHUA NPUPOObLLY.

Kopp. - Bor 31ech nepBas omubka. B gelicrBurensHOCTH

JHEPI'USA - KOJIMHECTBEHHAA BEJIMUMHA B3AUMOJIEMCTBUA
[NTPOCTPAHCTBA M BPEMEHU, T.E. CXKXATOE IITPOCTPAHCTBO IIO ®YHKIUWU
BPEMEHUN.

MATEPUA - TOJIBKO ®OPMA CYILIECTBOBAHUA DOHEPI'MU, A JIEIITOHBI,
KAK 3JIEMEHTAPHBIE YACTULIBI, ABJIAOTCA JIMIID CI'YCTKAMU SHEPTI'UN.

JHEPI'USA U MATEPUSA HE MOI'YT BbITb OTPUHATEJIBHBIMU - OHU
BCEI'IA TTIOJIOKUTEJIBHBI. AHTUMATEPUM HE CYIHECTBVYET.

ABT. - Torga momywaercs, 4ro ecnu [IpocTpaHCTBO Be3ne €IMHO IO 3HAKY, TO HAJIWYUE
MO3UTPOHA HEN30€KHO JOJDKHO MPUBECTU K MOSBICHUIO 30H aHTH IMPOCTPAHCTBA, HACKIIIEHHOTO
aHTuBeliecTBoM. IlpencraBpre, 4To OyneT MpPOMCXOAWTH B IpaHWuHbIX 30Hax? Ilomeixaromiee
He60? Ho sToro Her, kKak HET W AHTUBEILIECTBA C €r0 OCHOBOW - MO3UTPOHOM. ECTh TOIBKO
IIPOCTPAHCTBO, BPEMS, SJHEPTUS U MATEPUS €UHON CYyTH U OCHOBBI.

Kpome storo, dopmyna DifHiTeiiHa B3auUMOCBSI3M Macchl M 3Hepruu E = mc2 pomkHa
OBITh HEKOPPEKTHA M3-3a CBOEH HEMOJHOTHI, MO0 OTCYTCTBYET NMPHHLUUIHAIBLHOE MMOHHMaHUE
caMoil CyTH MaTepuu, MOATOMY HE YUUTHIBAECTCSI KAYECTBO MAaTEPUH U MIPUCYLIEE STOMY KaueCTBY
KOJIMYECTBO IIOJHOW JHEPIrUM KOHKPETHOI'O BEUIECTBA, HE YYMTHIBACTCS JAJIbHEHIIMM pacraj
MaTrepuu Iocje pacnajaa sapa, T.e. pacnal aieMeHTapHbIX yacTull. [lo DiiHiTeliny, nony4aercs,
YTO IMOJIHBIE DHEPTHHM OJMHAKOBOIO KOJMYECTBA PA3JIMYHBIX BEIIECTB PAaBHBI, - HAIpPHUMeEp,
MIOJTHAs SHEPTHUsl TOHHBI ypaHa JI0JKHA ObITh paBHA MOJIHOM SHEPrUM TOHHBI Bojopoza. JIrodbomy,
MyCTh JlaX€ CaMOMYy HEHCKYIIEHHOMY B (HM3UKE, YeJIOBEKY CTaHOBUTCS SCHO, YTO 31eCh Yy
DWHIITeHA MOMHBIA a0Cyp/I.

Kopp. - BepHno. IlonHas sHepreruka BellecTBa JOJDKHA YYUTHIBATH ITOJIHOE BBIJIEICHUE
SHEPIUHU IIPU PacCIajie BELIECTBA B UCXOJHOE COCTOSIHUE, T.€. IpocTpaHCcTBO. [Ipu 3TOM pacnaze
MIPOMCXOAUT HE TOJBKO PACIA] aTOMHOM CTPYKTYpbl BEHIECTBA, HO M IIOJHBIM pacnaj BCEX
AJIEMEHTApHBIX YaCTHUI], COCTaBJISIONIMX MATEpPHIO SAApa aToma, BKJIKYas MPOTOH, JIEKTPOH U
0ojiee MeJNKHE YacTHIbl, - OHM IPEBPALLAIOTCA MPOCTO B HMCXOAHOE MpocTpaHcTBo (Perpo
IIPOCTPAHCTBO). DTOT MPOLIECC HA3bIBACTCA peaKLUedl IOJHOW aHHUIMIISALUHM BeLIecTBA U
ONMCBIBAECTCS ypaBHeHHEM Ecura:

E anaur.U =muc2 + Tixfu/tix Fu+ ftx Eu/ Ti.

[IpuBeeH KOHKpETHBIM MNpHUMEpP IIOJHOW SHEPrMU BEIIECTBA IPU AHHUTWISALUU
NpUpPOJHOTrOo ypaHa, rae Eu - sHeprus pacnana siapa ypaHa, paclIM(pPOBKY K€ OCTalbHBIX
CUMBOJIOB, IIpM  HBIHENIHEM  COCTOSSHUM  WCTOPUYECKH  CIIOKUBIIEHCS  MPAKTUKH
B3aMOOTHOUIEHUH JTI0JeM Ha 3emile, IPUBOAUTD IIPEKIEBPEMEHHO.

Jlig mpakTUYeCcKO peaiu3aly 3TOro mpoiecca HeoOX0AUMO COBCEM HEMHOTO - MOHSTH
ero cyTb W cGopMHpOBaTh TpeOOBaHUS Ul oOecreueHUs] TPaHUYHBIX YCJIOBUHM Tpolecca B
CHJIOBOIl yCTAaHOBKE, OIpENENSIONINEe KauecTBO JSHEpPruu, T.e. Ty €€ QopMy, KOTOPYIO
HE00XO0AUMO MOYYHTh, - TEIIOBYIO SHEPTUI0 MH(PPAKPACHOTO U3IYUYEHUs, SJIEKTPUUIECTBO WIIH,
K IIPUMEPY, SJHEPTHIO IPABUTALMOHHOTO NOJIA. XOTS 3aMETUM, KCTAaTH, YTO B CHJIOBOM YCTAHOBKE,
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TeHEepUPYIOLIEeH IPaBUTAIIMIOHHOE TOJIE, 3TOT MPOIecC UIET 0e3 3aMETHOTO BBIJICJIICHUS TETJIOBOI
SHEpPruu - TeMIeparypa Tojbko okojo 160rpan.C, a ypaH mpocTo McuUe3aeT, mpeBpamasch Kak
OBl «B HUUYTOY», B IPOCTPAHCTBO. BhIenseMoii S3Hepruu rpaBUTALMOHHOTO TOJISL JIOCTATOYHO IS
pasroHa kopabJis B TeUEHHUE UIUTEIHLHOTO0 BPEMEHHU MPHU MOCTOSHHOM YCKOPEHHH /10 CKOPOCTH, B
HECKOJIBKO pa3 IPEBBIIAIOIIEH CKOPOCTh CBETA.

ABT. - A ipoctpancTBO? OMnsTh BEpHEMCS K SHIUKIIONEINH:

«llpocmpancmeo u  epemsa - Kamezopuu, 0003HauaOWUe  OCHOBHLIE  (POPMbL
CYWecmeo8anuss Mamepu... 83auUMOCEA3b CEOUCME CUMMEMPUU NPOCMPAHCINGA U BPEMEHU...»
IIpocmpancmeo cummempuyHo...

Kopp. - Bot 31eck Bropas ommoOKka.

BCEJIEHHAA MHOI'OMEPHA H ACHMMETPHYHA - TIPEJICTABJIIET COBOM
EJAMHOE HEPA3PLBIBHOE LEJIOE, COCTOALUEE M3 MHOXECTBA IIPOCTPAHCTB,
PA3JIMYHBLIX TIO0O CXKXATHUKO U SHEPI'MU, A CIEHOBATEJIBHO, PA3HbBLIX IIO
MATEPHMU.

BCE IIPOCTPAHCTBA OFBEJHHEHBI EJIHON 1 HEU3MEHHOM /)11 BCEX
[IPOCTPAHCTB  BEJWYMHOM - BPEMEHEM, WMEIOIIMM BO BCEX
[MPOCTPAHCTBAX OIMHAKOBYIO CKOPOCTHh U HAIIPABJIEHHOCTbL. MATEPUU
BCEX IIPOCTPAHCTB CVIIECTBYIOT OJIHOBPEMEHHO B KAXJOM TOUYKE
JIXOBOT'O ITPOCTPAHCTBA, [IPUYEM

KOOPJINHATBI IBYX TOYEK KOHKPETHOI'O ITPOCTPAHCTBA CYIIECTBYIOT
B JIIOBOM TIIPOCTPAHCTBE, HO PACCTOSAHUA MEXIY HUMU B KAXIOM
[NPOCTPAHCTBE PA3JIMYHEL

ABT. - DTO 4TO-TO HanoA00KEe PYyCCKOM MaTpeuIku?

Kopp. - He coBceM. B maTpemike kaxxknas MeHbLIash KyKJIa BXOJIUT B APYTYIO, CYLIECTBYS
IIpU 3TOM OTJEJIbHO, a 3/1€Ch OJAHOBPEMEHHO KaXKIO€ IPOCTPAHCTBO 3aHHMMAET BECh O0BEM,
CYILLIECTBYS CIUTHO.

YACTb MATEPUU KAXJIOI'O ITPOCTPAHCTBA MOXET OJHOBPEMEHHO
[MPUHAJIEXKATD COCEAHEMY, OBECIIEYMBAA HEPA3PBIBHOCTD
MATEPUAJIbHOM CTPYKTVYPbl BCEJEHHON B3AMMHBIM ITPOHUKHOBEHUEM
[NPOCTPAHCTB APYT' B IPYI'A KAK HA YPOBHE ATOMOB 2JIEMEHTOB, TAK 1 HA
YPOBHE YACTUL], nx COCTABJIAIOLIMX. 39TO HA3BIBAETCHA
[NPOCTPAHCTBEHHHBIM CJIBUT'OM.

ABT. - Iloxg Marepuelt, KOTopasi OAHOBPEMEHHO NPHUHAIECKUT U APYTOMY IIPOCTPAHCTBY,
clenyeT NOHUMAaTh, HalpUMep, TEPOUIbI?

Kopp. - Bepno. Tonpko moHSITHE 37€Ch MIMPE, BKIOYAET B ce€0s BOJHOBBIC TOJS U
B3aumogeiicteue 3tux crpykryp. DJIEMEHTAPHbLIE YACTULIbI BCEX ITPOCTPAHCTB
OIUMHSAIOTCS EJJMHBIM 3AKOHAM BOJIHOBOM TEOPHM.

ABT. - Hammm 3akOHBI BOJIHOBOW T€OPHH KOPPEKTHBI?

NeNe | VemoBHO Koadd. | Koadd. | Opouransuas | KomudyectBo Konuuectro IIpumeuanue
np. | mpusitoe SHepr cKaT YyacTuia 3JIEMEHTOB MePEXO0/HBIX
Ha3BaHUE aToma Marepuu JJIEMEHTOB U3
MPOCTPAHCTB MOPOCTPAHCTBA | HIDKHETO
MPOCTPaHCTBA
7. Ipocrpancreo | 9 9 mve 18 3 IMpoctpaHcTBO
CHHETO bora V,,=8C
CIEeKTpa ki=1
6. IMpocrpancreo | 7 7 ** 180 16 V=6C k=1
Ceporo
CIICKTpa
5. IMpocrpancrBo | 5 6 ** 137 16 OTCyTCTBYIOT
Mpaka (uHaye U3ITyYCHHS
- An)
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4, IMpocrpancreo | 6 5 ve’ - Burom | 151 17-Tepoust Vye=4C ki=**
JKénroro m,=0,62m,
CIIEKTpa

3. Hame 1 1 € DIIEKTPOH 159 31 V.=1C k=1
IIpoctpancrBo
(EpetnkoB)

2. IpoctpancTBo | ** *k *x 73 Her ki=**
MépTtBoii
MaTepuu

1. IIpoctpanctBo | Her Her Her Her Her Ucxonnas
Perpo CTPYKTypa

Bcero 635 83

[Ipumeuanue: - ** - 3aKpbITO aBTOPOM

Kopp. - 1a, "MH MOKHO I10JIb30BaThCSI.

ABT. - A CKOJIBKO K€ BCEIro CYIIECTBYET NPOCTPAHCTB?

Kopp. - CymiecTBy10T ceMb NMPOCTPAHCTBEHHBIX YpOBHEW BceneHHou.

1. PeTpo NmpoOCTPAHCTBO SIBISETCS HCXOAHBIM 0a30BBIM IMPOCTPAHCTBOM, M3 KOTOPOTO
o0Opa3oBaHa MaTepHUsi BCEX OCTAIBHBIX MPOCTPAHCTB. JTO MPOCTO MEPBHYHOE MPOCTPAHCTBO, B
KOTOPOM HET HUKAaKOM MaTepuu. PeTpo - 0CHOBa OCHOB BceX NPOCTPAHCTB BeeneHHOM.

YenoBek CyOBEKTHMBHO BOCHPHUHUMAET IOHSATHE «IIPOCTPAHCTBO» KaK HEKHHA 00BeEM,
IIyCTOTY, B KOTOPOM HMMEETCs Kakas-TO MaTepus, HapUMep, BaKyyM, 3Be3Abl U IutaHeTel. Ho
ObUTO OBl HEMPAaBHJIBHBIM BOCHPHUHUMATh PEeTpo MpOCTPaHCTBO Kak HEKUH 00bEM, B KOTOPOM
IIPOCTO HHUYErOo HET, Jaxe BakyyMa. «PeTpo» He mycToTa, a CIUIOIIHAs HeMaTepuaibHas
CTPYKTypa. DTy CTPYKTYpy JAa)Ke HeNb3s Ha3BaTh CyOcTaHIMEH, MO0 MOHATHE «CyOCTaHIIUS»
IIpearoaracT IpeXxae BCEr0 MaTEpHIO, BEIIECTBO, a 3/1€Ch HE BeulecTBo. Eciin Bbl mOHUMAaeTe
MaTEpPHUIO KaK BEILECTBO, HAUYMHAS C YPOBHS 3JIEMEHTAPHbIX YaCTHII, COCTABIIAIOIINX 3aTeM Oolee
TSKENbIE aTOMBI M BOJIHOBOE I10JI€, SIBJISIOLICECS PE3YJIbTaTOM B3aWMOJACUCTBUS JIEMEHTAPHBIX
YacTHUll, TO 3/1eCh HE MaTepusl. 31ech Jpyroe.

Bbl monumaere, uyTo CyOMOJEKYJISApHOM cyOcTaHIMEH IO OTHOILIEHHIO K MOJEKyJje
SBJIAETCS aTOM: MOJIEKYJbl COCTOST H3 aromMoB. Cy0aToMHOHM cyOcTaHLued SBISIOTCA
JJIEMEHTApHbIE YACTHUIIBI - JIEKTPOH, POTOH, HEUTPOH U T.A., U3 KOTOPBIX U COCTOST aTOMbl. A
U3 Yero COCTOSIT JIENTOHBI BAIIEro MPOCTPaHCTBa, HAIpUMeEp, camasi Majlas U3 HUX - DJIEKTPOH?
Bbl npeamonaraere, 4To 3JIEKTPOH SKOOBI COCTOMT W3 TUIOTETHUECKUX YACTHUIl - KBApKOB,
Ha3blBas MX «KHUPIUYMKAMU MHPO3LAHMS». HO 3TO HEBEPHOE MPEIIOJIOKEHHE. DJIEKTPOH
IpeaCTaBisieT co00i MPOCTO CryCTOK SHEPTHHM — MEPBUYHBIN CTYCTOK BEIIECTBA. DTOT CTyCTOK
MOJIy4aeTcsl MpU CXKATUKU CyO’JIEeMEHTApHOW CTPYKTYphl - HEMaTepHUaIbHOM MEPBUYHON CYTH
Perpo npoctpancrsa.

MosxHo cka3zaTb, yTo PeTpo mpoCTpaHCTBO 3amOJHEHO CYO3JIEMEHTApHOW CTPYKTYpPOH,
KOTOpasi cama HeE SBISIETCd MaTepued, HO M3 ITOH HEMaTepUalIbHOW CTPYKTYpPBl CO3JIaHBI
MaTepUy BCEX JAPYruxX MpocTpaHcTB. OTIMYAIOTCd MaTEpPUU 3THUX MPOCTPAHCTB TOJIBKO IO
CTETIEHH CXKaTHs €AMHON UCXOTHON CYy03TIeMEHTapPHOM CTPYKTYPBHI.

2. llpocTpancTBo MepTBOii MaTepuu, B HEM HET KM3HH, HU3KAs SHEPreTHKAa MaTEpHH,
KOoTOpas mpeacrasieHa 73 snemeHtamu llepuoguueckoil cucrtemsl, npudeM 31 saemMeHT (OT
BOJIOPO/JIa J10 TaJlTus) SIBJISIFOTCS TIEPEXO0JHBIMHU.

ABT. - B nocneanue roapl HalllM yu4€Hble HAUMHAIOT OCO3HABATh CyIlleCTBOBaHUE MepTBOit
MaTepuy, WIA «TeMHOW Marepuu», KaK OHM CeHlyac €€ Has3blBaloT. JTa MaTepust MeHee
JHEProeMKa, 4eM MaTepus HAllero IpPOCTPaHCTBA, I0ITOMY HE SBIIECTCA U3JIy4arOlIeH, a TOJIBKO
MOTJIONIAET M3JyYeHUs Halllero TMpPOCTPAHCTBA, T.€ MpU HAOMIOACHUSIX M IOMNBITKE e
OOHapy>KEHHsI MOXKHO 3a(MKCHpPOBATh TOJBKO KakK CKOIUICHHSI MacC aOCOIIOTHO YEpHOTrO
BEIIECTBA - TEMHOW MaTepud. BOT uTo mumer o0 3ToM Ha cTpaHumax xypHaia «HJIO» H.
Yepkacos.
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«He o00HO Oecamunemue acmpogpusuxu 6ceco mupa O0vblOMCcA HAO BONPOCOM: HUMO
yoeparcusaem Ha Mecme CKONIeHUs 2alaKmuk?

Coenacho pacuemam, macca 2aiaKkmux coCmasisem Juib Mauyio 4acms om HeodXooumoll,
umodvl oHU He paziemenucs. Kax npeononazarom yuemnvie, cpeou 36e30 6 Kocmoce cywecmayem
He8UOUMAs Mamepusl, MAcca KOMopou U yoepicusaem CKONIeHUs 2aiaKkmuKk om ux pacnaod.

o HedasHe2o @pemeHU 8 HAYKe BbICKA3BIBAIUCH MOJILKO MeopemuyecKue apeyMeHmvl 8
noawvsy cyujecmeosanus memnou mamepuu. Co2iacHo pacuemam, mMacca 36e30HbIX CKONJIEHUl
npubnausumenvuo 6 10 paz 6onvue maccvl uUX CBeMAUUXCA COCMABIAIOWUX («ceemauuecs
cocmasnawuey - MaTepusi Hamero u Beiciux mpocTpaHCcTB - ABT.) I 1agHblil 00600 6 noJb3y
Hanuyusi memHou mamepuu Obll NOJNYYEH NOCIe CPABHEeHUsT MACCbl 2alaKMUK ¢ MAccot,
HeobOXo00UMOoUl 01 Cywecmeo8anus 3aMKHymou Bcenennoil, npedckazannou obwei meopueil
omuocumenvHocmu  DuHwmelna. Okasanocs, umo Habnwoaemoe Gewecmeo Ccocmagiiem
MonbKo 2 npoyenma om Heobx00UMoz2o.

Beposamno, memnas mamepus ecmb 6 02POMHOM Koauyecmee 6 MeHC36e30HOM
npocmpancmee. Hekomopvie yuenvle cuumarom, 4mo oHa COCMOUM U3 IK30MUYECKUX Yyacmuy,
obpazosasuiuxcs euje 60 epems bonvuiozo e3pwvisa.

B 1999 200y uccneoosamenvckasn epynna uz Yuueepcumema wmama Anrabama (CLLA),
gozenasnsemas Puuapoom Jlvio, obnapysicuna ¢ nomowwto cnymuuxka HACA cunvhetiuee
VAbMpApuoIemosoe uziyieHue 8 MedceaiaKmuieckom npocmpancmee.

Omo ceemunocy 0cpomHoe 001aK0 MeMHOU Mamepuy MAccotl, NPegvluarouell CyMmapHyio
MACCy HECKOMbKUX 2aNaKmuK!

Ilo cospemeHnnbiM 8033peHUAM, 00wWas macca memHou mamepuu cocmasisem 6onee 90
npoyenmos maccol Bcenennou. B anpene 2000 2o00a medxcOyHapoOnas epynna yY4eHviX U3
Kanaowvl, @panyuu u CLIA cmoecna cocmasums Kapmy HpPeoOnoONCUMENbHO20 HAXOHNCOEHUs
MeMHO20 8ewecmed. YueHvle NpoaHaiu3uposalu 08yxXepaoyCHblil ceKmop HebecHoUu cgepbl, 8
komopom uaxooumcs okono 200 muicau yoanrennwvix eanraxmuk. Cetiuac neped HAyKou cmoum
3a0aua cocmaeieHusi NOJHOU Kapmbl PACNONONCEHUs EMHO20 8eujeCmaa 60 cell Habn0aemol
Bcenennoii.

B nauane 2001 200a acmponomvr Kembpuooicckoeo yHusepcumema (Anenus) 8b108unyiu
2unomesy, CO21ACHO Komopol 6o BcenenwHnoll cywecmgyiom memuble OBOUHUKU BUOUMBLX
2ANAKMUK, NPesoCcxoosawjue No YUCTeHHOCMU NOYMU 6 CMO pd3 «CEeMAWUEcss) 2alaKmMUuKU.
Coenacno smomy npedcmasneHuro, Bcenennas asnsiemcs «yapcmeomy», 8 macce KOmopoz2o mo
mam, mo 30ecb 6CHbIXUBAION 020HbKU 36€30 U 36€30HbIX CKONIEHU.

Bo epema nabniooenua 3a eanakmuxon UGC 10214 kembpuodcckue acmpoHombl
OOHAPYIHCUNU 2ULAHMCKULL «XBOCT» 2A3000PA3HO20 Beujecmad, MaHyuwe2ocs U3 00H020 pPyKaed
2aNAKMUKU 8 HANPAGIeHUU HesUOUMO20 cKonieHus memuol mamepuu. Coznacho pacuemam, ee
macca Huxaxk He modxcem Ovimv menvuie maccol earakmuxu UGC 10214. Kax uzeecmuo, 6
nepgvix cmpoxax bubnuu 2oeopumca o «mvme HAO 6e30HOUY», yapusuiel Nociody 00
comeopenuss mupa. Hexomopuie acmponomol

CKJIOHAIOMCA K 8eCbMd CMeNoll 002adKe HAacuem 0c8edoMaAeHHocmu asmopos bubnuu o
MEeMHOU Mamepuu... »

3. Bame npocTpaHCTBO [JaHO YENOBEKY s >KW3HHM, HM3BECTHO BaM B pealbHBIX
OIIYIICHUSAX ¥ HAOJIOJCHUSX MAaTEePHUATBHBIX OOBEKTOB BHU3YaJIbHO U C IMOMOIMIBIO TPUOOPHOTO
obOecrieueHrs. YPOBHHU DHEPrUM TMPOCTPAHCTBA W MATEPUATBLHOTO MHpA OMPEACIsIOTCS
SHEPTeTUKON AIIEKTPOHA W CKOPOCTHIO PACHPOCTPAHEHUS SJICKTPOMATHUTHBIX TIOJIEH, PaBHOM
OJTHOW CKOPOCTH CBETa - TPEThE MPOCTPAHCTBO MO YPOBHIO SHEPreTUKH. MaTepus MpeCcTaBiIeHa
159 snementramu Ilepuoguueckoit cuctemsl, npudyem 31 sneMeHT (OT Boaopoda 0 TaJlIus)
SIBJIIFOTCSI IEPEXOAHBIMU B IPOCTPAHCTBO MepTBOi MaTepuu, a 18 371eMEeHTOB:

17 TeponioB - mepexoIHbIE B POCcTpaHCTBO JKenroro criektpa. @ocdop siBIseTCs YCIOBHO
MEPEXOIHBIM (TMIPOBOJHUKOM) JIJIsl DHEPTUU JBYX MPOCTPAHCTB OAHOBPEMEHHO - «(ochopHbIit
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MOCTUK». B 3TOM mpocTpaHCTBe cymiecTBYIOT 84 IUBWIM3ALMKM, B YUCIO KOTOPBIX BXOIUT U
3emHas [{uBmnm3zanus. [IpoctpanctBo umenyercs [IpoctpanctBom EpeTukos.

4. IIpoctpancTrBo 7KeJITOr0 cmekTpa - MaTepHallbHOE IPOCTPAHCTBO BceleHHO,
HEBUJIUMOE BaM BHU3YyaJbHO U CYIIECTBYIOIIMMHU MPUOOpaMU. YPOBHU SHEPTHUH MPOCTPAHCTBA U
€ro MaTepuaIbHOr0 MHUpA ONPEAEIIAIOTCS HEPTETUKONM BUTOHA M CKOPOCTHIO PacCIpOCTPAHEHHUS
BUTOHHBIX IOJIEW paBHBIX 4 CKOpocTsAM cBeTa. [IpoctpaHcTBO cxkaro B 5 pa3 - 4yeTBeproe
IIPOCTPAHCTBO BceneHHO#, ypoBeHb BHepreTMkd B 6 pa3 BbIIIE OTHOCUTEIBHO Ballero
npoctpancTBa. Marepus npenacrasieHa 151 snementom llepuoanmdeckoi cuctemsl, mpudeM 18
2JIEMEHTOB IIEPEXO/IHbIE IpocTpaHcTBa Epetnkos, a 16 - npoctpanctBa Mpaka. B npoctpancTse
JKenroro cnekTpa CymecTByrOT 28 [IUBHIM3ALIHIA.

5. IIpocrpancTBo Mpaka - MaTepuaiabHOE INpOCTpaHCTBO BceeneHHol, mmeromee 137
3JIEMEHTOB MEPUOJUYECKOM CUCTEMBI, MprUYeM IO 16 3IIEMEHTOB MEPEXOJHbIE B COCEIHHUE
npoctpancTBa. I1ockonbKy 3HEpreTuka 37ech HUKE YPOBHSI CKaTHUsl, IPOCTPAHCTBO XapaKTEPHO
MIOJIHBIM OTCYTCTBHMEM IOJI€N U3Iy4YEHUs, 32 YTO U MOJIYyYUiIo cBoe Ha3zBaHue. Kak MecTo Ku3Hu
IUBWIN3ALUN HE MPUTOIHO, HO MCIIONB3YETCS ISl AKHUBBIX CyOBEKTOB pa3yMa B KaueCTBE MECTa
3aKJIIOYEHUS KaK Mepa HaKa3aHusl, I03TOMY BTOPOE Ha3BaHUE MIPOCTPAHCTBA - AL

6. IIpocTpancTBo Ceporo cnekTpa - MaTepUaIbHOE MMPOCTPAHCTBO Beenennoii, Hanboee
OooraTtoe cBoei 3yeMeHTHOW Oaszol - 180 asnemenToB Ilepwomuueckoil cucreMbl, mpudeM 16
AJIEMEHTOB MEPEXOHbIE B HIKHEE MPOCTPAHCTBO U TOJBKO 3 3J€MEHTa - B BepxHee. JlaHHOe
MPOCTPAHCTBO MMEET BHICOKHE YPOBHU DHEPrHM M CXKATHs, CKOPOCTh BOJIHOBBIX ToJieii — 6
ckopocteil cBera. B mpocrpanctBe Ceporo crnekTpa CyLIECTBYeT BcCero ojHa Beicmas
[uBunuzanus bora - 3To0 npocTpancTBO BeuHow xu3HwU.

7. IlpocrpanctBo CHHero cmekTpa - MaTepUaJbHOE IPOCTPAHCTBO BceneHHoi,
HEBUIUMOE BaM BHU3YyaJbHO U CYIIECCTBYIOIIMMHU MPUOOpaMU. YPOBHU SHEPTHH MPOCTPAHCTBA U
€ro MaTepHUaJbHOTO0 MHUpPA ONPEIEISIFOTCS YHEPreTUKOM MUKPO BUTOHA (CalMOHAa) U CKOPOCTHIO
pacnpocTpaHEeHUsI MUKPO BUTOHHBIX IOJIEH PaBHBIX 8 CKOPOCTSAM cBeTa. Martepus npeicTaBiieHa
18 sanemenTamu, npuyem 3 nepexoansie u3 Ceporo npoctpanctsa. [IpocTpancTBo cxaro B 9 pas,
T.e. NUHEHHas QyHKOMs paBHA 9, - BBICIIEe MPOCTPAHCTBO MO YPOBHIO SHEPreTHku. B
npoctpancTBe CHHEro CHEKTpa HET KU3HU, HO MAaTE€PHs 3TOrO MPOCTPAHCTBA UCIOIB3YETCS IS
co3nanus unHtemiekta Beicieit LuBunuzauuu. UMenyercs emie kak npoctpancTBo bora.

ABT. - BcenenHnasi, mpocTpaHCTBa 3aMKHYTHI?

Kopp. - BCEJIEHHAS U ITPOCTPAHCTBA HE3AMKHYThI, TMHENHBI, KOHEYHbI
N NUCKPUBJIATHCA HE MOT'VYT.

ABT. - IlonsaTHo. Peructpupyembie OTKIOHEHHUS, HAIPUMEP OTKJIOHEHHWE CBETOBOTO JIyya,
SIBJIAIOTCSL OTKJIOHEHUSIMU TOJI€H oA JeHCTBHEM BO3MYILAIOIIMX CHUJI, & HE HUCKPUBICHUSIMHU
MPOCTPAHCTBA. A TMpPHU OTKIOHEHUSAX OT BPEMEHHOM KOHCTAHTBI KaK YCIIOBUS CYLIECTBOBAHUS
MIPOCTPAHCTBA, CBA3aHHBIX CO CHUIKEHHUEM YPOBHS DSHEPreTUKU JI0 HYIsS, WIH IpH
BO3HUKHOBEHHUU HOBOTI'O YHEPreTHMUYECKOTO YPOBHS IPOCTPAHCTBA, BO3MOXHO, MOTYT HUCYE3aTh U
TOSIBIIATHCS?

Kopp. - JIIOBOE ITPOCTPAHCTBO CIIOCOBHO MEHATH CBOU PA3MEPBIL
BPEMA U TIPOCTPAHCTBO MOI'YT MHCYE3ATH (CAMOYHUUTOXATHCHA) U
[HOABJIATHCA BHOBbD.

ABT. - Xopor1o. A 4To ke Takoe Bpemsi?

Kopp. - BPEMA - BEKTOPHAS ®VHKIIMSA B3AMMOJIEMCTBUSI SHEPTUU U
I[TPOCTPAHCTBA, NUMEET OJHOCTOPOHHIOIO HAITPABJIEHHOCTbD 14
HEMU3MEHHVYIO  CKOPOCTbH, MABJIAETCA  OIPEJEJAIOIIMM  ®AKTOPOM
CYILECTBOBAHMS BCEJIEHHOJ.
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ABT. - Bo BCEX
MIPOCTPAHCTBAX BpeMs
O/IMHAKOBO U TE€YeT B OJHY
CTOpOHY?

Kopp. - la, Tak oHO Beaer
cebs B MaTepUaIbHBIX
MPOCTPAHCTBAX.

ABt. - Ilonmydaercs, 4rto
MyTEeIIeCTBUE  BO  BpPEMEHHU
HEBO3MOXKHO, KaK HEBO3MOXKHA U
MallMHa BpPEMEHM... A  Kak
MOHSATH €ro (PU3NYECKuii CMBICH?

Kopp. - ®U3WYECKMUIA
CMBICJI CKOPOCTH
BPEMEHU AJIEKBATEH
CPEJIHEM BEJIMYNHE

TEPMOJJMHAMMWYECKOM
DHTPOIMU BCEJIEHHOM.

ABT. - Ho B aTOM City4yae

MEXIy BpEMEHEM, JHEeprueu u

MMPOCTPAHCTBOM AOJIDKHA CYHICCTBOBATHL OMPCACIICHHASA 3aBUCUMOCTD, IIpaBOMCpHAaA IJIsd J1I000T0

MIPOCTPAHCTBA, HAIPUMED:

Vt = Emi x Lmi x ki = const, tne: Vt - ckopoctb Bpemenu; Emi - sHepreTmdeckuid
MOTEHIMAJl KOHKPETHOTO MPOCTPAHCTBA; Ll - nuHeiHas QyHKIMS KOHKPETHOTO NMPOCTPAHCTBA,
obpatHas ko3 dunuenty cxatus, u ki - ko3 HuueHT npocTpaHcTBeHHOro casura. Tak? Uss

310 (hopmymna?

Kopp. - IIpumepHo Tak, HO ... DTUM BOIPOCOM 3aHMMAJICS Halll yueHblid Cupeyc elie MHOTo

JICT TOMY Ha3al.

ABT. - Ha mnepBblid B3I
SHTpPONHS, WIn HeoOpaTumoe
pacceuBaHue SHEPrUuu B
IIPOCTPAHCTBE, JOJDKHA MPUBOAMTH K
IIOCTOSIHHOMY pacIIipEHHIO
IIPOCTPAHCTBA BIUIOTH 1O COCTOSIHUS
«remioBon cmeptu» Bceenennoit. Ho
9TOT0 HE MPOUCXOJIUT.

[Tockonbky Bcenennas
HEOAHOPOJHA IO HWHTEHCUBHOCTHU
KOHLIEHTPALlUU BEILIECTBA U CKOPOCTH
€ro pacmnajga, Ipud  JTOCTHKCHUHU
KOHKPETHOH  CKOHLEHTPUPOBAHHOMN
Maccoyd  BEllecTBa  MNPEIEIbHBIX
3HAUEHUH IapaMeTpoB IIpU pacmane,
o COCTaBy " SHEPreTHKE,
MPOUCXOJUT €ro CaMOOOHOBJICHUE!
CO3JJaHUE YCIIOBMM Hayala peakiuu

CHMHTE3a BEILECTBA — B3PBIB «CBEPXHOBOW.
BBI3BIBAET MECTHOE CKAaTUE MPOCTpaHCTBA. Takum 0Opazom,

xl

IToBeImICHHE OHCPIrCTUYCCKOTO IOTCHIHAJIA

Bcenennas nmoimkHa COXPAaHATH CBOUM KOHCYHBLIC PASMEPBI U CPCAHCC 3HAUCHUC CBOCTO

OHEPIETUYCCKOTO IMOTCHIIMAJIA.
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Kopp. - BCEJEHHASl SBJIIETCSI VYCTOWMYMBOM MHOI'OYPOBHEBOM
CAMOPETVJIUPYIOIIENCS DHEPTETUYECKON CTPYKTYPOU, CIIOCOBHOM K
CAMOCOBEPHIEHCTBOBAHHIO 3A CYHET OBPA3OBAHUSA HOBBIX [TPOCTPAHCTB
N CAMOOBHOBJIIEHMIO 3A CUYET BOCCTAHOBJIEHHA OSHEPTETUYECKOI'O
[NOTEHLIWAJIA TIPOCTPAHCTB, IIPU EJWMHOM IIOJIE BPEMEHU U EJWMHOM
[TOKA3ATEJIE SHTPOIIMU B YCTOMUYNBOM PABHOBECHOM COCTOSIHUM CKOJIb
YI'OJHO JJIMTEJIbBHOE BPEMSI.

ABT. — PeTpo mpocTpaHCTBO SBJIETCS HAUMEHEE SHEPrOeMKHM, HO OHO aKKyMYJIHpYET
CBOMM PpACIIMPEHUEM BCIO HEOOpPaTUMO PACCEUBAIONIYIOCS SHEPrUi0 Uil TOCIEAYIOIIEro
UMITYJIbCA PEaKIMU CHHTE3a BEUIeCTBa M Hadaja HOBOIO IMKJIA pAacCEeHBAHUS SHEPrHH pacraja
(mepexo; «KOIMYECTBO - KAa4eCTBO» WM «IpEAeNl PACHIMPEHUs - MEePeXo] - MPEAeN CKATHS
pocTpaHcTBa»). Bunumo, PeTpo mpocTpaHCTBO MMEET CKIOHHOCTh K CBOEMY POCTY IO Mepe
CTapeHUusi 3BE3]l M PE3KOMY YMEHBIICHHWIO NPHU B3PHIBE «CBEPXHOBOI», T.€. MpH OOHOBJICHHUU
MpoCcTpaHCTB BeeneHHoi. ..

Kopp. - Ter He nonsan. «Perpo» akKkymylaupyeT HE 3JHEPrUI0, a CaMO HMCXOIHOE
MIPOCTPAHCTBO, HA KOTOPOE paclagaeTcs SHEPTUs U MaTepus, MOITY4YaOTCsl U3 MPOCTPAHCTBA MIPH
€ro CKaTu| 1o (HaKTOpy BPEMEHHU.

ABT. - JlelictBuTenbHO... He Tak-To MpOCTO 3TO MOHATH Cpaszy, MeMaeT HHepUus
MBIIIJICHHS, MEIIAIOT TIPUBBIYHBIE CTEPEOTHNBI (Pu3ndeckux moHaTud... Ho «Perpoy»
JIEACTBUTEILHO OYEHb HUHTEPECHO: €CJIM TaM HET MaTepuu, Kak TaMm uaMepath ul 088 paccrosiHue?
Mexny uem 1 ueM? A ecii pacCTOSIHHSI He CYIISCTBYET, U, IIOX0XKE, TaM M BPEMsI HE COBCEM TaK
ce0s BesieT, Kak y Hac... Tam u Bpemenu Het. Ecnu nosBnsieTcst BpeMs, To ckumaercsi «Petpo» u
MTOSIBJISICTCSI MATEPHSL.

[IpocTpaHcTBO HE MOXKET OBITH OJHOPOJHBIM - MAaTE€pHUsl paccpenoTodeHa Bo BcenenHoi
HEOJIHOPOHO, CJICIOBATEIILHO, W PETpO MPOCTPaHCTBO HE COBCEM YXK «UUCTBIA JTUCT». Kak-To,
BUJIUMO, MOKHO OINpEIENATh €ro KOOpIWHATBI, COOTBETCTBYIOUIME TOUYKAM MaTepUaTbHBIX
MPOCTPAHCTB. BBI k€ camu CKa3ajid, YTO TPOCTPAHCTBA B3aMMOCBSI3aHBL. JTO YTO, MOXKHO
OCYILIECTBUTh MIHOBEHHBIN «HYJIb-TIEpexo» yepe3 PeTpo mpocTpaHCTBO B Apyrue raiakTUKU?

Kopp. - Ha aToT Bonpoc MbI 0TBe4aTh HE OyAEM.

ABT. - Xopomio, MPOJIOJIKY MbICHh: ..Pa3Hble sHepreTHuyecKkue YpOBHHU H CBOMCTBa
AJIEMEHTAPHBIX YaCTHI, CO3/IAIOIINX MPOCTPAHCTBEHHBIC CTPYKTYPHI, 00YCIIaBIUBAIOT CBOHCTBO
MPOCTPAHCTB, MpPH KOTOPOM OJHEPro - OOMEH MEXIy MPOCTPAHCTBAMHU OCYIIECTBISETCS
€CTECTBEHHBIM 00pa3oM OT 0oJjieeé DHEProeMKOro K MEHEE OJHEpProeMKoMmy, T.e. Oojee
HHEPrOeMKOe MPOCTPAHCTBO CACPKHUBAET M CTAOWIM3UPYET CKOPOCTh pACIIMPEHUS MeHee
sHeproemkoro. [lpu Ooyiee 3HEPreTUYECKH MOIIHOW pEaKIUU CHHTE3a, MPOUCXOJSIIEH IMpU
B3pPBIBE «CBEPXHOBOM», BOZHUKAET OOpATHBINM SHEPTEeTHUECKU OOMEH - MOAMMUTKA dHEPTEeTUKON
HUKECTOSIIETO  MPOCTPAHCTBA  DHEPICTUKH  BBIMIECTOSIICTO € MPOMOPIHOHAIBHBIM
ACUMMETPUYHBIM C)KaTHEM COCETHHUX MPOCTPAHCTB.

[Ipouiecc BocCcTaHOBIEHUSI MPOCTPAHCTB MO JIMHEMHONW U YHEPTETUYECKONW COCTABJISIOIINM
JOJKeH TMPOUCXOIUTh He cpa3y Mo Bcedl BceneHHOW, a TOJIBKO TaM, TJ€ CO3pETH
COOTBETCTBYIOMME yciaoBus. Ecim abcTparmpoBaHHO paccMaTpuBaTh BCelIeHHYIO Kak eIuHYIO
COBOKYITHOCTb TPOCTPAHCTB, OOBEAMHEHHBIX (YHKIMEH BpPEMEHH M SHTPOMHH, CO B3aUMHBIM
9HEPro - OOMEHOM, TO OHa JIEHCTBUTENIBHO JOJDKHA OBbITh MOJOOHA KMBOM MaTpelike WU
KUBOMY SIHITy 0€3 000JI0YKH, B KOTOPOM BCE CIIOM OJJHOBPEMEHHO CYIIIECTBYIOT APYT B Jipyre 6e3
BH3YyaJbHOW TPAHUIBI, OHA KaK J>KWBas TKaHb, y KOTOPOW MPH TEHACHIIMH ITOCTOSHHOTO
paciivpeHus  MPOWCXOAAT  MHOTOYMCICHHBIE  OJHOMOMEHTHBIE  TOYEUHBIE  CXKATHS
MIPOCTPAHCTBEHHOHN CTPYKTYPHI, KOMIICHCHPYIOIIHE MTOCTOSHHOE U JUTUTEIIBbHOE pacIIMpeHUe BCei
CTpYKTypHL. [loaTOMY 00111asi COBOKYITHOCTh 3THUX IMPOILIECCOB «PACHIMPEHUS - CxKATUSI» («pacnaj
- CHHTE3») JaeT B pe3yJbTare CTaOMIBHOE COCTOSHUE KOHEYHBIX pa3MepoB BceneHHOI.
DHTpOMUS U BpeMs MOANEPKUBAIOT CBOU TMOCTOSIHHBIE CPEAHHME BETUYHMHBI ITTUTEILHOE BpeMs -
BEYHO.
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Kopp. - Pacckaxy 0 HEKOTOPbIX 0COOEHHOCTSIX MPOCTPAHCTB.

[NEPEXO/ MATEPUAJIBHBIX OBBEKTOB BAIIEI'O ITPOCTPAHCTBA B MHOE
I[MTPOCTPAHCTBO BO3MOXEH I1PU JOCTWXXEHNN OBBEKTOM
COOTBETCTBYIOUIEI'O YPOBHA SHEPI'ETUKU 110 JTMHAMUMKE JIBMXXEHW A, NJIA
N3MEHEHUMWEM BOJIHOBOI'O I1OJIA CPE/JIbI BOKPYI" HEIIOJIBM’)KHOI'O OBBEKTA,
PABHO KAK 1 OBPATHOE BO3BPAIIEHUE B UCXOJIHOE ITPOCTPAHCTBO.

ABt. - IlomblTaeMcss npoaHAIM3UPOBaTh cKazaHHoe. CieayeT, YTO MPOCTPAHCTBO
Bcenennoi, hakThuyecku 3aKpbITOE AJII MEXK3BE3AHBIX MEPEIETOB HEYMOJIUMBIMHU BBIBOJAMH U3
dopmyn DiHIITEIHA, 3a0TyKICHUSIMUA COBPEMEHHON (DyHIAMEHTAIbHON (U3UKH, OKA3bIBACTCS
OTKPBITHIM JJIs1 YEJIOBEKa MOIIHOM SHEPreTUKON aHHUTIIALUU 1o popmyne Ecuta u Hannunem
JIMHEWHO CKaTbIX IIPOCTPAHCTB.

Ho »t0 He Bce. CoBepuieHHO HHas KapTWHA, 4€M B KOCMOCE, IPOMCXOIUT, €CIIU
MaTepHabHBIH 00BEKT HAIIETO MPOCTPAHCTBA CIYYAHO OKAXETCS B SHEPreTUYECKH aKTUBHOM
30He, Hampumep, npoctpancTBa JKenaToro crekrpa. DTO OOBIYHBINA MO SHEPreTHKE OOBEKT -
HaIpuMep, JIETALIUI caMOJIeT WM YEJIOBEK, HE UMEIOLUN SHEPreTUKU CBETOBON CKOPOCTH. 30HA
npoctpanctBa JKenroro crektpa (IDKC) - cTpykrypa wim Jyd BUTOHOB JIOCTATOYHOM
IUIOTHOCTH, HAaXOAsIascsi B 3€MHBIX KoopjauHaTax. J[ego B TOM, 4TO sfApo 3eMiH, SIBIISSICH
HMCTOYHUKOM JKECTKOIO H3JIy4eHHs BUTOHOB, 3Heprermuecku cBazaHo ¢ IDKC, nockonbky
SBJISIETCS. OJHMM W3 HMCTOYHMKOB BUTOHHOI'O M3JIY4EHMS, KOTOPOE T'€HEpUPYETCs NPHU pacraie
TEPOUJIOB.

Takumu ke ucTouHUKaMHM SBJSIOTCA Takke COIHIIE M aKTHUBHBIE A]Ipa IUIAHET CUCTEMBI, U
OT HUX UAYT SpPKUE BUTOHHBIC Jy4H, SBISIOLIUECS CTPYKTYpOH M MaTepuaibHBIM OOBEKTOM
IDKC. Xots »HepreTMka W IUIOTHOCTh JIyda HEMOCTOSHHBI, W00 OHH OOYCIIOBIICHBI
LUUKJIMYHOCTBIO TMPOLECCOB SAEPHOrO pachajga 3JIEMEHTOB siApa 3eMJIM, €ro PEe30HAaHCOM C
BUTOHHBIM M3i1ydeHHeM COJIHLIa U COCTOSTHUEM «BaTHOI'0» IOJICTUJIAIOIIETO CJIOSl 36MHOU KOpBI,
BUJIUMO, CYIIECTBYET OIpPEIEICHHbII OaJaHC COCTABIAIOIIMX TOJEH MO 3JIEKTPOHY M BUTOHY,
0ajmaHc TOJEeH MPOCTPAaHCTBEHHOTO cABHra. I[IpyM HM3MEHEHHWSX «BAaTHOTO» CJOS, KOTOPBIHA
npeodpa3yeT IKECTKH CIEKTp UW3IyuyeHUuss B MATKUHA, CYIIECTBEHHO MEHSETCS €ro
SHEPreTHYECKasT MHTEHCUBHOCTb: IIPM CHUIKEHHHM TOJIIMHBI M IUIOTHOCTU «BAaTHOIO» CIIOS
SHEPreTUYecKass MHTEHCUBHOCTh IIOTOKAa BUTOHOB PE3KO Bo3pacraer. Buaumo, npoucxogut
3¢ (deKT crBuUra rpaHUIbl COCTABISAIONIMX TOJEH B CTOPOHY BHUTOHA, T.€. KaKas-TO JOKaJbHas
30Ha HAIIEro MPOCTPAHCTBA C MAaTEPUATbHBIMU O0BEKTAMU MOXKET CTaTh 30HOM, /e IeHCTBYIOT
3axonbl [DKC.

Ecnu camorner uiam 4enoBeK MOnajaroT B 3TO BpeMs B JIJaHHYIO 00JacTh, TO MEPBBIM JIEJIOM
JOJKHA HCYE3HYTh BM3yajbHas OpPHUEHTAlMs - MCYE3aeT BUAMMOCTH TOpU30HTAa M Heba, Bce
BOKPYI CTaHOBHUTCS IOJOOHBIM OeloMy TyMaHy, OTKa3blBalOT MAarHUTHBIH M PpaJHOKOMIIAC
(rupokoMIiac JOJKEH COXpaHATh pabOTOCHOCOOHOCTH). UenoBeK WM CaMOJIET HCYE3alT U3
HaIIero INpocTpaHCTBa, craHoBsAch 4YacTbio IDKC, u, OTHOCHTENBHO HAIIEro NpPOCTPaHCTBA
HaYMHAIOT UMETh BCE CBOMCTBA MaTepHAIBLHOTO 00beKTa Hariero npoctpanctea B IDKC, T.e. ux
OTHOCHUTEJIbHAs! CKOPOCTh CTAHOBHUTCS NICEBJOCBETOBOM, U AJIS 3TUX 00BEKTOB HacTymaeT 3(dexr
COKpAIIEHUs] OTHOCHUTEIBHOI'O BPEMEHM - OOpTOBBIE Hachl caMoyieTa U OMOJIOTMYECKUE Yachl
YeJI0BeKa HAaUMHAIOT MJITH TakK e, Kak Ha KopabJie, JIeTAIIeM CO CKOpOCThIo cBeTa. [l camonera
€CTh IIIAHC, YTO OH CYMEET 10 HWHEpHUH JBIKeHHs ObicTpo mpoitu 3oHy [DKC, Torma os,
HCYE3HYB C JKpPaHOB DPajgapoB, IMOSBUTCS BHOBb, a OOPTOBBIE Yachl OyIyT OTCTaBaTh Ha Te
MUHYTHI, TIOKa €ro He ObUIO B HAllleM MPOCTPAHCTBE. A €ClIM MHEepLHUs JABUKEHUSI HEJJOCTaTOYHA,
KaK HalpuMmep, y CTapbIX MOPIIHEBBIX CAMOJIETOB, OH MOXET BOOOIIE HE MOSBHUTHCS, WIH B
MOJIETE MOJKET OKa3aTbCs CIYCTSI TOAbl B OyayIleM, YBUAETh €ro, a 3aTeM BEPHYThCS Hazal.
Takue cioyyanm onucaHbl B I€4aTH, a KOJMYECTBO HCYE3HYBIIHMX CaMOJIETOB, OT KOTOPBIX HE
OCTAJIOCh HUTJE JaXKe CIIEJa, UCUUCIISIETCS] COTHAMU U ThICsi4aMu. JlJIs memero 4emoBeKa MaHCcoB
ropasio Mesblie - oH win norudHer B 3ToM IDKC, unm, BO3MOXXHO, MOXKET MOSBUTHCS «H3
HHUOTKYZa» CITYCTS MHOTO BPEMEHU.
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PokoBBIM 111 camojieTa SIBJISETCS TO, YTO JIMHEHHBIM (haKTOp CKATUs MPOCTPAHCTBA B
IDKC paBen 35, T.e. MeTp Hamero [IpoctpancTBa npeBpatuTcsi TaM TOIBKO B 20 CAaHTUMETPOB, a
BMECTE C 3TUM ISTUKPATHO CHHU3UTCSI CKOPOCTh MAalIMHBbI OTHOCUTEIBHO BO3AYILIHOW Cpeibl; a
3TO O3HAYaeT, YTO [0 HEYMOJIMMBIM 3aKOHAaM a’pOAUMHAMUKH PE3KO YNaJeT MOAbEMHas CHIla
KpblIa, U €CIIM y caMoJieTa B 3TOT MOMEHT CKOpPOCTb OKa)€TCs MEHbIIE, 4eM MATUKpaTHas
BEJIMYMHA TIpe/iesia «CKOPOCTU CBAJMBAHMS HAa KPBLIO», TO CAMOJIET MOTEPSAET YCTOUUMUBOCTD I10
TaHTQXy M KPEHy, U PYXHET BHHM3. BCIOMHHTE COOOLICHHS O CTPaHHBIX U HEOOBICHUMBIX
KartacTpoax B BO3[yXe HaJ CYyIIEH, KOrjaa abCOJIOTHO MCIPABHBIE CaMOJIEThI C pabOTAIOUIMHU
JBUTATEIsIMU  BHE3allHO KAaMHEM  YCTPEMJISIOTCA K  3€MJle, IPAKTHUYECKU IOTEPSB
TOPU30HTAIIBHYIO CKOPOCTh, COXPaHss MPU 3TOM HOPMAJIbHBIE ITAPAMETPHI 110 TAHTAXKYy U KPEHY.
[lonoxxeHne MalMHbBI MOAEP)KUBAET ABTONMIOT, U OHA B 33JaHHOM IIOJIOKEHUU IMPOJIOJIBHON
ocu (pro3enska BCTpeyaeTcsl ¢ 3eMiield ¢ OOJIBbIION BEPTUKAIBHON CKOPOCTHIO. Y 3KCIEPTOB 3TO
BCEI'/la BBI3BIBAET HEJJOYMEHHUE: BIEUATIIEHUE TAKOE€, YTO CAMOJIET BHE3AIIHO OCTAHOBUWJICH, IOJ
HUM HCUYe€3 BO3JYyX, U €ro ¢ OOJbIION BBICOTHI IUIALIMS BJAaBWJIO, BOWIO B IpyHT. B Takoit
CUTYyallud Y TUXOXOJHBIX MOPIIHEBBIX MAIIMH IIAHCOB CIIACTUChH NMPAKTUYECKU HET: HYKEH HE
MEHEEe 4YeM IIATUKPAaTHbIA 3amac KpEeHCepCKOM CKOPOCTH HaJ MUHUMAJIbHOM CKOPOCTHIO
a’pPOIMHAMUAYECKON YCTOMYMBOCTH CaMOJIETA.

Ecnu camorner uin yenoBek MOmajgaloT B 3TO BpeMs B JaHHYIO 00JIaCTh, TO MEPBBIM JIEJIOM
JOJDKHA HMCYE3HYTh BH3yallbHas OpPHEHTAIMS - WCYE3aeT BHJIMMOCTh TOPU30HTAa M Heba, Bce
BOKPYI' CTaHOBUTCS MOJOOHBIM O€lOMYy TyMaHy, OTKa3blBalOT MAarHUTHBIA U PaJHOKOMIIAC
(rupokoMIlac JOKEH COXpaHATh pabOTOCHOCOOHOCTH). UenoBeK WM CaMOJeT HUCYE3alT U3
Hallero IMpOCTpaHCTBa, CTaHOBiACh 4acThio IDKC, M, OTHOCUTENBHO HalIEro MNPOCTPAHCTBA
HAYMHAIOT UMETh BCE CBOMCTBA MaTEepHAILHOTO 00bekTa Hamiero npoctpanctsa B [DKC, T.e. ux
OTHOCHUTEINIbHAsl CKOPOCTh CTAHOBUTCS IICEBAO CBETOBOWM, W i1 ITHUX OOBEKTOB HACTYIAET
3¢ (}eKT COKpameHUsI OTHOCUTEIILHOTO BpEMEHHU - OOPTOBBIC YaChl CaMOJIeTa U OHMOJIOTUYCCKUE
Yachl YeJIOBEKa HAUMHAIOT MJATH TaK e, Kak Ha Kopalie, JeTAIIeM CO CKOpOCThio cBera. [lns
caMoJIeTa €CTh LIAHC, YTO OH CyMEET 110 MHEpLUHU JBUKeHUs ObicTpo npoitu 300y [DKC, Toraa
OH, MCUE3HYB C IKPAaHOB PaJapoB, MOSBUTCS BHOBb, a OOPTOBBIC Yachl OYAYT OTCTaBaTh Ha Te
MUHYTHI, TOKa €ro He ObUIO B HAIIEM MPOCTPAHCTBE. A €CIM MHEPIHs ABHKCHHUS HEJOCTAaTOYHa,
KaK HallpuMep, y CTapbIX MOPUIHEBBIX CAMOJIETOB, OH MOXKET BOOOIE HE MOABHUTHCSA, WU B
M0JIETE MOKET OKa3aTbCs CIYCTSI TO/bl B OyayIleM, YBUAETb €ro, a 3aTeM BEPHYThCS Hazal.
Takue cimyyanm onucaHsl B II€4aTH, a KOJMYECTBO HCYE3HYBIIHMX CaMOJIETOB, OT KOTOPBIX HE
OCTaJOCh HUT/IE JIaXke Cliefa, UCUUCIIAETCS COTHSAMU M ThiciyaMu. [[j1sl meiiero yenoBeka 1aHCOB
ropaszio MeHpiie - oH win noruoHer B 3ToM IDKC, unm, BO3MOXXHO, MOXKET MOSBUTHCS «H3
HUOTKYJIa» CIIYCTSI MHOTO BPEMEHHU.

PokoBbIM 11 camojieTa SIBJISETCS TO, YTO JIMHEHHBIM (hakTop C)KaTUsl MPOCTPAHCTBA B
IDKC pasen 5, 1.e. Mmerp Hamero [IpoctpaHcTBa npeBpaTuTcs TaM TOJIbKO B 20 CaHTUMETPOB, a
BMECTE C 3TUM ISATUKPATHO CHHU3UTCS CKOPOCTh MAalIMHBI OTHOCUTEIBHO BO3AYLIHOW Cpenbl; a
3TO O3HAYaeT, YTO MO HEYMOJMMBIM 3aKOHAM a’pOJMHAMUKU pPE3KO YHaJeT MOAbEMHas cuia
KpblIa, U €CIIM y caMoJieTa B 3TOT MOMEHT CKOpPOCTb OKa)K€TCsl MEHBIIE, 4eM IATUKpaTHas
BEJIMYMHA IPEJieNia «CKOPOCTH CBAJMBAHUS HAa KPBUIO», TO CaMOJIET MOTEPSIET YCTOMYUBOCTD IO
TaHTaXy U KpPEeHy, U PyXHET BHHU3. BcrnoMHuTe COOOIIEHHS O CTpaHHBIX M HEOOBSICHUMBIX
KkatacTpodax B BO3AyXe HaJ CyIIeH, Korja aOCOIIOTHO UCIPABHBIE CAMOJIETHI C pa0OTaOIUMU
JBUTATEIsIMU  BHE3allHO KAMHEM  YCTPEMISIOTCA K  3€MJIe, IPAKTHUYECKH IOTEPSB
TOPU30HTAIIBHYIO CKOPOCTh, COXPaHsis IIPU 3TOM HOpPMaJIbHbIE MapaMeTphl MO0 TaHTaXy U KPEHY.
[lonoxxeHne MalMHbBI MOAAEPKUBAET aBTONMIIOT, U OHA B 33JaHHOM IOJOXKEHUH IPOJIOJIBHON
ocH (¢ro3ersika BCTpeUaeTcs ¢ 3eMJIei ¢ OOJIBIION BEPTUKATHHOW CKOPOCTHIO. Y JKCIEPTOB ATO
BCEI'/la BBI3BIBAET HEJJOYMEHHUE: BIIEUATIIEHUE TAKOE€, YTO CAMOJIET BHE3AIIHO OCTAHOBWIICH, MOJ
HUM HWCYE€3 BO3MyX, U €ro ¢ OOJBIIONW BHICOTHI IUTAIIMS BJAaBWJIO, BOWJIO B TpyHT. B Takoit
CUTYyallud Y TUXOXOJHBIX MOPIIHEBBIX MAIIMH IIAHCOB CIACTUCh NMPAKTUYECKU HET: HYXKEH HE
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MEHEE 4YeM IIATHKPATHBIA 3amac KpPEHCEepPCKOM CKOPOCTH HaJl MUHUMAIBHOM CKOPOCTBIO
a’pPOIMHAMUAYECKON YCTOMYMBOCTH CaMOJIETa.

C npyrodl CTOpPOHBI, Ha TMPEOAOJCHHWE O3TOTO0 YdYacTKa IMPOCTPAHCTBA TOTpedyeTcs
MATUKPATHOE YBEJIMYEHHE Pacxojia TOPIOUEro: a eciiv OHO ObUIO M Tak Ha mpexaene? DTo U Uit
MOPCKHUX CYJOB BaXHO, OCOOCHHO B IITOPM, U, KPOME TOTO, HEACHO, KaKk BEAyT ce0sl BoJa U ee
CIOCOOHOCTH HECTH CYIHO B 3THX yCIOBUSIX. Heyxenu cBUAETENHCTBA O CTPAHHOM IMOBEACHUU
BOJIbI, KOT/Ia OHA KaK ObI BCKUIAET B «0O€JI0€ MOJIOKO» M TEPSIET HECYIIYIO CIIOCOOHOCTh, CBS3aHbI
MMEHHO C 3TUM?

A eciu 4enoBEK BOLIENI B Takyl 30HY, Kak ocTpoB bapcakensmec? Bmecro necsatu -
JIBa/ILIATH KWJIOMETPOB MO IMYCThIHE €My HYXXKHO mnpoutu yxke 50 - 100 kujioMeTpoB, 4TO
HEBO3MOXXHO; - MJTH TaKO€ PACCTOSHHE IO kKape W 0e3 BOJbI MOXHO K OJHOMY Pe3yJbTary -
CMEPTH..

Ipum. Bapcakenbmec (npeBHee Ha3BaHHE, OOBSICHSIOIIEE CTPAaHHBIE OCOOCHHOCTH U
IYPHYIO ClIaBy 3TOIO0 MECTa: B MEPEBOJE «IIOIACIIb — HE BEPHEIIbCA») - OCTPOB B APajbCKOM
Mope. OTMEUeHbl MHOTOUMCIIEHHBIE Cllydad HWCUYE3HOBEHUS JIOAECH M LENbIX sKkcneauuui. Te,
KOMY yJIaJOCh BEPHYThCS, OTMEUAIOT MOTEPI0 OPUEHTALIUU B «O€JI0M TyMaHe» U HeOObICHUMBIE
«IIpoBaJib» BO BPEMEHM - Ha Mecslpl. B coBeTckoe BpeMsi pallOH OrpaHMYEHHOIO JOCTYIIa,
CepbE3HBIX HCCIIEI0BaHU (heHOMEHA HE TPOBOIMIOCH.

JUia crtpyktyp mnpocTtpaHcTBa JKenroro cmekrpa yciIOBHE OTHOCHTEIBHOM CKOpPOCTH
HECYIIECTBEHHO: OHM M TAaK MMEIOT IO OTHOILIEHHIO K HAallleMy MPOCTPAHCTBY BCE CBOMCTBA
BUTOHA M €ro MoJjs, MO3TOMY MOIYyT HaxOJUThCS B HAIIEM IPOCTPAHCTBE IO TEM K€
KOOpJAMHATaM, YTO M CTPYKTYPhl HALIErO MPOCTPAHCTBA IPU HYJIEBOH OTHOCUTENIBHO APYT Apyra
CKOPOCTH.

B MHOrouncieHHbIx (pakTax MCUE3HOBEHUS MaTepUaIbHBIX OOBEKTOB U JIIOJIEH B palloHax
3emii, MOJOOHBIX IE€YaJbHO 3HAMEHUTOMY «bepMyACKOMY TpEyroJbHUKY» WIH Ka3aXCKOMY
bapcakenbmec, HUYEro yAMBUTEIBHOTO HET: TEOPHUs ACUMMETPUM IPOCTPAHCTBA JIOTMYHO
00BsicHACT 3TH (PakThl. BeposiTHO, crtocoOHOCTh Tak Ha3biBaeMbix HJIO mcue3aTh U MOSBIATHCS
BHOBb TOKE CBsi3aHa ¢ 0ajJaHCOM MOJIeH MPOCTPAHCTBEHHOTO CABUTA.

Jliia obecnieuenust 6€30aCHOCTH JIIOEH, MOJIETOB CAMOJIETOB U JIBUYKEHUSI MOPCKHX CY/I0B
B MOTEHIMAJIBHO OMACHBIX pailoHaX HEOOXOIUMO NEeTallbHOE HM3y4YEHHE CTPYKTYP BHTOHHOTO
noJig 3eMiid, a TaKKe pa3paboTKa JEeTEeKTOpPOB OOHApYKEHHsI BUTOHHBIX CTPYKTYp, IPpUOOPHOTO
obecriedeHus: A1 HAOMIOJEHUS M KOHTPOJIS ONACHBIX 30H, MPOTHO3MPOBAHUS MX COCTOSIHUS U
3anpenieHns HaXx0XKIeHUs JII0IeH, BO3AYIIIHOTO U MOPCKOTO COOOIIEHHS B ONAcHBIX pailoHax. U,
HaBEpHOE, CaMO€ IJIABHOE - CEPhE3HBIN MEPEecMOTp HayKOW (yHAaMEHTAIbHBIX OCHOB (DU3UKH,
OCO3HaHHWE MHOTOMEpHOCTH BceeneHHOoM U ee acuMMeTpHUH.

CyiecTByIoMe CeroHsi METOIMKU MpeACcKa3aHus BO3MOXKHBIX KaTacTpo( TEXHOTEHHOTO
U TEKTOHMYECKOI'O XapakTepa OCHOBAaHbl Ha HAKOIUICHHOM CTaTUCTHKE W  BbISBICHUU
3aKOHOMEPHOCTEM Mpu €€ aHaiau3e. METONMKHM YUYUTBIBAIOT BBIABICHHYIO IUKIMYHOCTD
KaTtacTpo(UUECKUX TMPOSIBICHUMN, CBA3aHHYIO C KOOPAMHATAMU aCTPOHOMHUYECKOTO IOJOXKEHHS
3emMaM 1O OTHOIIEHWIO K BcenenHoll. OnHako OHM HE MOTYT OOBSACHHTH XapakTepa H
3aKOHOMEPHOCTEH HE-TOHATHOIO IOBEIECHUS 4YeJOBEKa M OTKAa30B CIIOKHBIX TEXHHUYECKUX
ycTpoucTB. M ecau B acTposOruy BIMSHUE PACIOIOXKEHHUS 3BE3]l HA YEJIOBEKAa KaK-TO YK€ HE
BBI3BIBAET COMHEHHUM, TO B BO3JICHCTBUHA HA MEPTBOE KEJIE30 MHOTO 3araJlokK.

OpnHako, ecnum paccMaTpuUBaTh IIOBEJIEHUE JIIOJAEM W TEXHUYECKHX CpPEACTB Kak
COCTaBJISIOUINX €IMHOTO0 MHOTOMEPHOTO NMPOCTPAHCTBA, MHOT'O€ MOXHO MOHATh. A CBSI3b MEXKIY
SHEpPreTHUYEeCKUMH MoJsiMU BeeneHHoH, Ternnodu3ndeckuMuy MporeccaMu B ra30BoOi cpefie U Mpu
rOpeHuH, cO0sIMH B paboTe AIEKTPOHHBIX YCTPONCTB M MOBEACHUU YeJIOBEKa IMOJIydaeT HayqyHO
000CHOBaHHOE (hru3nYecKoe OObICHEHHE: MATEPUH TPOCTPAHCTB B3aUMOCBSI3aHBbI.

Kopp. - Bo3MoxHO, Thl 00BSICHSIEIIb TPABUIIBHO, HO JI0 MOJHOTO MIOHUMaHUS elle JaJleKo:
MBI Ja€M TOJIBKO YIPOILIEHHYIO CXEMY Haudajd I[I03HAaHUA. 3HaHMUS LIEHHEE Te, KOTOpbIE
MOCTUTAEIIb caM. A Thl XOU€ellb J1aTh JIIO/SIM FOTOBbIE OTBETHI. [IyCcTh 10AyMatoTCs caMu...
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ABT. - A KaK OBITb C TUTIOTE301 «YEPHBIX IBIP»?

Kopp. - THITIOTE3A «HEPHBIX JbIP» OILIMBOYHA - B [IPUPOJE UX [TPOCTO
HET.

ABT. - Ho Hamm acTpoHOMBI 0OOHapyXuiu BO BceneHHON 00BEKTHI, MOTJIONIAIONINE CBET.
Yro xe 310 Takoe?

Kopp. - D10 He «abIpbl», a CYIIECTBEHHbIE II0 Macce OOBEKThl MaTepuu MepTBOro
IIPOCTPAHCTBA - MEPTBbIE 3Be3[bl. [l0 OTHOWIEHMIO K BalleMy IPOCTPAHCTBY OHHM MeEHEe
9HEPrOeMKH U MOIJIOINAKOT €ro U3JIy4eHUs Kak aOCoM0oTHO yepHble Tena. Ho onu He o0nagaroT
TEMU «CBONCTBaMM», KOTOPbIE BbI UM ITPUIIMCHIBACTE.

ABT. - Ecitn cyiuTh 10 JIOTHKE TEOPUH aCHMMETPUH IPOCTPAHCTBA, TO AOJKHO OBITh TaK...
Oto MepTBasg Mmarepus. Takum o00pazoMm, eciaH CIeloBaTh Balleil TEOpUH, MOIY4aeTCs, UYTO
MaTepHUH IPOCTPAHCTB B3aUMOCBSI3aHbl M JOIIOJIHAIOT IPYT Apyra.

Comnue u 3eMist CyIIECTBYIOT B TpeX MPOCTpaHCTBAaX - B MeptBom, Hamiem u XKenrom. B
IpocTpaHcTBe MepTBOH MaTrepuM OHM HMEIOT CYILECTBEHHO OOJIBIIME Macchl U pa3Mephl.
Pasmepsr 3emin, HampuMep, eciiu NpUMEHHTh Bamm k03 uumeHTsI, cocTaBisiOT HECKOIBKO
JIECATKOB ThICAY KHMJIOMETPOB M COIOCTaBMMBI C pa3MepaMH €€ MarHuTocepbl, a Hallu
NWIOTHPYEMble OpOWTANbHBIE TOJETHl (PAKTUYECKH MPOUCXOMAT BHYTPU IUIAHETBI: 3TO
Orpa)</1aéT KOCMOHABTOB OT TI'yOUTEJIBHOrO AEUCTBHUS HOHU3UpYromero usinydeHus CoyHua M
Bcenennoii. B npoctpanctBe JKenroro cnekTpa oHa MajeHbKasi, €€ JuaMmeTp Bcero okoso 2500
KM., T.€. COIOCTaBMM C pa3MepaMH TBEPJOro sapa IUIaHeThl... VI Bce 3TO BMECTE COCTaBIsAET
€IMHOE U HEpa3pbIBHOE LEJ0€ - MOJMIPOCTPAHCTBEHHYIO CTPYKTYPY, B NOHMMAHHUU 3aKOHOB
KOTOpPOM M JIe)KaT OTBETHl Ha BCE BOIPOCHI, KAacaroLIMecs TpaBUTALMM, B3aUMOJCHCTBUS Tel
ConHEeYHOM CUCTEMBI, OMOJIOTUIECKUX CTPYKTYP U SHEPTeTUKHU MX JKU3HEO0OECTICUCHHUS.

Bcenennas xe - NeHCTBUTENBHO €IMHOE L€JI0e, M MpPHU 3TOM OHA aCUMMETPUYHA: OHA
OCHOBaHa Ha CIUIOIIHOM 1oje Perpo mpocrpaHcTBa, HO OojblIas dYacTb €€ BEIIEeCTBa
COCPEJIOTOYEHa B MPOCTpaHCTBE MepTBOl MarTepuu, a KOJIMYECTBO BellecTBa Bricmux
IIPOCTPAHCTB YOBIBAET IMpPAaKTUYECKH MO reoMerpuueckoi mporpeccuu. Ho sra manmas yacth
Mmatepuu BceeneHnHoil 3HaunMTenbHO OoJiee SHEproeMka, yeM Jirodas Huxkenexamias. [lpoucxoaut
IUIaBHBIA MEpexo]] MaTepUM B MEHEE IHEPrOEMKYIO, KOTOPbIA B Halled TEPMOAMHAMUKE MBI
Ha3blBaeM HEOOpaTHMBIM pacCeMBAaHUEM SHEpruu. B neiicTBUTEIBHOCTH MaTepus BO3BPALIAETCS
oOpaTtHO B BrIcimine nmpocTpaHCTBa MpHU B3PHIBHOM pEeaKkIMU CHHTE3a 3BE€3]l - Mbl UX Ha3bIBaEM
«CBEPXHOBBIMUY...

Ecnu cynuth 1o JIoTMKE TEOPUM aCUMMETPUU MPOCTPAHCTBA, TO JIOJKHO OBITH Tak... S
XO0uy MOHSATh, KTO BBl TAKHE, €CIIM Pa3yMHO MOYKETE OTBETHTh HA BCE 3TU CIOKHEHIINE HAYYHbIE
BOIIPOCHI.

Kopp. - BAIIE ITPOCTPAHCTBO MEHEE SHEPI'OEMKO 110 OTHOILIEHHIO K
OBUTAEMbIM TIPOCTPAHCTBAM JXXEJITOTO W CEPOI'O CIIEKTPOB, HO OHO
OAHOBPEMEHHO ABJIAETCA MECTOM JJUCJIIOKALIMN OBBEKTOB U CYBBEKTOB
OTUX

ITPOCTPAHCTB - MATEPUAJIBHBIE CTPYKTYPBI U PA3YMHBIE CYIIECTBA
BbICHIMX TIIPOCTPAHCTB, HEBUJIVMMBLIE BAM, HO OIIYIHAEMBIE BAMMU,
CYIIECTBYIOT BMECTE C BAMMK BO BPEMEHU U II0 KOOPJIWHATAM,
CIIOCOBHBI BUAETH 1 KOHTPOJIMPOBATD BAC.

ABT. - PazymHble cymiecTBa Bpicnx nUBHUIM3AIMI HAXOAATCS U JKUBYT CpPEIU HAC, BUIAT
Hac, HEBUUMbIE HaM, MOTYy4YalOT BCIO MH(OPMAIIMIO HALLIETO MUPa, KOHTPOJIUPYIOT €r0 U MOTYT
B 10010 CEKYH]ly OKa3bIBaTh BO3eHCTBIE?

Kopp. - He coBceM npaBuiibHO. MBI CBOMMHU TJ1a3aMU HAIPSIMYIO Bac U Balll MUP BUJETh HE
MOXKEM, HO MOYKEM IIOJKJIIOUAThCS K KaHajlaM U3JIyYeHUs YEJIOBEKa M IOJIy4yaTb BCHO
MH(OPMALIMIO: CIBIIIATh BalllM MBICIH, BUJETh BAallMMU IJIa3aMH, YyBCTBOBATb BKYC IHIIH,
3amaxu, T.€. MOJHOCTHIO OINYIIATh TO, YTO OILIYIIAET 4YeJlOBEK. PazymeeTcs, 4To Tak MOXHO U
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OKa3bIBATh KAKOE-TO BO3CHCTBUE HA YEJIOBEKA, HO MBI HE BIIPaBE IPUHUMATh 34 HErO PEILLIEHUs !
YEJIOBEK ATO ACIAET CaM.

ABT. - Tak BOT KaKy0 poJib HTPAET B MarkM 3epKajio... Bel mpocTo XxoTuTe yBUAETH 00IHK
YeJI0BEKA, II1a3aMu KOTOPOrO0 CMOTPUTE, BU3YaJIbHO ITO3HAKOMUTLCS ¢ HUM. KTO BbI?

Kopp. - I[lonumanue npuxoJuT NOCTENEHHO, 110 Mepe o0meHus. Mbl HE IOXO0KH Ha Bac.
Mpbl He HyX/JaeMcsl B BalllMX IMILE, BOJAE M BO3AyX€, IOATOMY KOMPOPTHO ceOsl YyBCTBYEM U B
OTKPBITOM KOCMOCE, U Ha MOBEPXHOCTH JIyHBI: MarepuanbHas OCHOBA HAILErO0 MHUpA WHAas, 4eM
Ballla, - 3TO JICITOHbI MEHbILIE JEKTPOHA U UX Mosd. YenoBek ceifuac MOXKET o0LaThes C HaMU
TOJIBKO CWJIOM CBOErO pa3yMa, IIOCPEACTBOM BUTOHHBIX KOHTYPOB Teia. Jlo Tex mop, oKa 3eMHast
HayKka He 3aliMeTcs BCEepbe3 MCCIIEJOBAHUSMH TEPOUJOB, HE OTOPOCUT CBOM 3a0JyXKIEHHUS B
(GbyHIaMEHTAIbHBIX 3HAHUSAX, CO3AAHUE JIIOJAbMU TEXHUYECKOTO U MPHUOOPHOTO OOecTeyeHus s
BBIX0J1a Ha KOHTAKT U oOeHue ¢ BeicmmM PazymoM 1o mHMIMATHBE JHOAEH HEBO3MOXKHO; MbI
Tak ¥ OyzeM JJis Bac, B BalleM MIOHUMaHUH, KaK «HETIOHATHBIC U HEHAayYHbIC SIBJICHUs». KOHTaKT
ceiiyac BO3MOKEH TOJIBKO T10 Hallled HHUIIUATHUBE.

JUISL TFOBOM [IUBUJIN3ALIUN CYIIECTBYET TOJIBKO OJIMH ITYTh - IIYTh K
BBICHIEMY PA3YMYV: IIOCTWOXKEHUE MCTHUHbLI YEPE3 HAYVYHBIE UCCJIEJJOBAHMA
N TIOMCK HOBOI'O 3HAHUA. PASBUTHUE U DBOJJIIOIUA IUBUJIN3ALIMM 3EMJIA
BE3 BBICIIEI'O PA3YMA HEBO3MOJXHBI.

I'nasa 17.1.

OCHOBBI ®U3UKHU MATEPUHA MHOIOMEPHOM BCEJIEHHON

Wi

B UEM 3ABJIYXIAJICA 2. PESBEP®OP/]

O¢uunanbHoe aBTOPCKOe NpHJIOkKeHHe K riaBe 17 «DyHaamMeHTAJbHbIE 3aKOHBI
¢usukn ¥®W TeopMA  acUMMeTpPpHHM  HNpocTpaHcTBa».  (cTp.151-166 MoHorpadum
«MupoBo33penue uin Bosppamenne Ilpomeres»)

B cBoeit pabore «MupoBo33peHHe...» s Jail B IN. 17 TOIBKO OCHOBHBIC HAIpPaBICHUS
¢dbyHnameHnTanbHON Teopuu MHOTOMEPHOTO MPOCTpaHCTBa (acuMMeTpuu BceneHHOM), OTI0KUB
o/IpoOHBIN paccka3 Ha Oosiee MO3/HEE BpeMs, KOrja JIIOAU SIMO0XU HACWIMS YK€ HE CMOTYT
WCIIOJIb30BaTh 3TH 3HAHUS BO Bpell YelloBe4YecTBY. Takoe BpeMs HACTYNHIIO: ceiuac KOHeI|
nexadps 2005, a o mpuxoaa Beicuiux u Hagana oTkpeiTor ¢asel Cyna 3emiin 0CTalloch COBCEM
HEMHOI'O BPEMEHH, U 51 YOSXKIEH, UTO BJIACTh UMYIIUE U UX «JIAaKeU OT HAyKH» MPOCTO HE YCHEIOT
MPUMEHHUTDH 3TO 3HAHME WM KaKUM-TO APYTrUM oOpa3oM HCIIOJIb30BaTh €ro BO 3110 JoasM. OHu
y’K€ TaK MHOTO HallaKOCTUJIM B HAyKe M MHpE, CO3/aBasi BCE HOBbIE BU/IbI OPYXKHsI, 1 HABPEAUIH
JIOJSIM TaK, YTO MOPOM Jaxke TPYAHO MPEACTaBUTh, KAK €Ille MOKHO ObUIO HaBpeAUTH OOJblle, a
3aMalyMBaHMe HAy4yHOH HWHQPOPMALMU CEeroJHS MM IPOCTO Ha PYyKy, MO0 CKpBIBAeT HX
MIPECTYITHBIC ISSHUS ¥ UX UCTHHHBIA O0JIHK.

Ho nroam nmeroT npaBo 3HaTh, Kak YCTPOEH UX MUP U OHU caMu. OTKpbIBast U1 JOAEH 3Ty
nH(pOpPMaILINIO, S HAJICKOCh, YTO Bbl CMOXKETE IIY0Ke MOHITHh €CTECTBO BAIllEro MHUpa U caMu ceos,
UCTMHHOE JIMLO U IIyCTOCIIOBHE 3EMHBIX «KOpU(EeeB OT HayKW» U BIACTb HMYLIUX, HX
ITOKPOBUTENEH.

B 0CHOBY HBIHEHIHMX HAay4YHBIX BO33PEHUI O MaTepUH U CTPOCHUU €€ aTOMOB IOJOMXKEHbI
paboThl BCEMHPHO H3BECTHBIX (DM3MKOB - aHrIMyaHuHa OpHecTta Pesepdopna (1871-1937) u
natuanuHa Humnbca bopa (1885-1962). Mx BbIBOABI 0a3upoBaIUCh HA JOMUHHUPYIOUIUX 0 CHUX
IIOp B HayKe IMpPEACTaBICHUSAX O MOHOIPOCTPAHCTBEHHOW Bceenennoil. Bcenennas xe
MHOIOMEpHa, a €€ TIpPOCTPAHCTBA M MaTepus TMPOCTPAHCTB HEPA3pPBIBHO CBS3aHBI, U
WUTHOPUPOBAHME ITOTO (haKTa MPUBOJUT K HEMOHUMAHHUIO CYTH MaTepUH KaK TAaKOBOH, YTO MBI H
UMeeM B HayKe HaCTOSIIEr0 BpEeMEHM Kak HeocrmopuMblil ¢akrt. Ilocemy coBpeMeHHbIE
npesicTaBiIeHus], (TouHee, - 3a0JIy)KIeHUs]) 0 MaTepUu U CTPOEHUU aToMa B MPUHIUIE HE MOTYT
ObITh KOPPEKTHBIMH, a MOTYT NPUMEHSTHCS JIMIIb BPEMEHHO, U JIMIIb KaK MPOMEXYTOUYHas
TUNoTe3a, Kak pabouuii MaTepuar, CTylleHbKa Ha IyTH [M03HAaHUS UCTHUHBI MaTepUU.
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XKanb, 4yTO 3TO «BpeMeHHO» pacTsaHyJoch Ha 100 yeT, a 3Ta XJMNKas «CTyNEHbKa» s
OOJIBIITMHCTBA YEIOBEYECTBA OKA3aJach CIUIIKOM HETPUCTYITHOM. ..

Bot undpopmanus o0 UCTOpUH NOSBICHHUS HBIHEIIHUX MPEACTaBICHUHN (3a0iIy>KICHUN) O
MaTEepHH, KOTOPYIO BbI MOXKETE MOJIYUYUTh M3 OOIIEIOCTYITHBIX UCTOYHHKOB. Hampumep, kak 00
stom nuiiet B. U. I'puropees B crathe k «HImKIone un Kupmina u Medoausi»:

«...OHa nonyuuna Hazeaumue NIAHEMAPHOU: 6 yeHmpe amoma, nodoono Coanyy 6
Conneunoii cucmeme — A0po, 8 KOMOPOM, HECMOMPS HA €20 OMHOCUMENbHO MAJble pa3mepbl,
cocpedomoyeHna 8cs macca amoma. A 80Kpye He2o, NOOOOHO NIAHemam, 0BUSAIOWUMCS BOKPY2
Connya, epawaiomces 21eKmpoHvl. Mx Maccel 3HAUUMeNbHO MeHbuie, deM ) anbga-uacmuy,
KOmMopbvle NO3MOMY NOYMU He OMKIOHAIOMCS, NPOHU3BLEAsS. dJIeKMpoHHble obnaxka. M monvko
K020a anvgha-uacmuya nponemaem OIU3KO OM NOJOHCUMENLHO 3aAPAHCEHHO20 A0PA, KVIOHOBCKASL
CUNA OMMATKUBAHUSL MOIICEN PE3KO UCKPUBUMD ee MPAeKMOPUIO.

Dopmyna, komopyio evieen Pesepghopo, onupasce Ha dmy Mmolenb, NPEKPACHO
coenacosanacy ¢ OamHbiMu sKkcnepumenma. [B 1903 uodero niamemapuoi moodenu amoma
oonoxcun 8 TOKULICKOM u3uKo-mamemamuyeckom obwecmee ANOHCKUL meopemuk XaHmapo
Hazaoka, nazsasuieti smy mooens «camypHonoodooHou», Ho e2o paboma (o komopot Pezepghopo
He 3HAJ) He NONYYULA OdNbHeliule20 pa3sumusl. |

Ho nnanemapnas mooenv ne co2nacosviéanacy ¢ 3aKOHAMU INeKMPOOUHAMUKUL!

Omu  3aKOHbl, YCMAHOGNEHHblE, & OCHO8HOM, mpyoamu Dapades u Maxceenna,
VIMBEPAHCOarom, Ymo YCKOPEHHO OSUNCYWULCS 3apsa0 U3Iyuaenm 31eKmpoMAacHUmuble GOJIHbL U
nosmomy mepsem 3Hepeuio. IDiekmpoHn 6 amome Pezepgopoa Osudcemcs yckopenno 6
KVIOHOBCKOM NOjie A0pa u, Kaxk noxasvieaem meopus Maxceenna, oonicen Ovll 6bl, nomepss
NPUMEPHO 34 OeCAMUMULIUOHHYIO 000 CeKYHObL 6Cl0 dHepeulo, Ynacms Ha A0po. Omo
Ha3618aemcs npooOaeMoll paoUaAYUOHHOU HEYCMOUYU8OCIU pe3ephopOosCKoll MoOenu amomd, u
Pezepgopo ee omuemnuso nonumar...

...ITnanemapnas mooenv amoma mem pemenem éce OoIbuULe 3aHUMANA e20 Mblcau. M eom 6
mapme 1912 nauunaemcs opyscoa u compyonuvecmeo Pesepghopoa ¢ Hunbcom bopom. bop — u
MO ABUNOCHL €20 Beuyatulell HaAyYHoU 3aCiy20l — 6HeC 8 NlaHemapHyio moodeiv Peszepgopoa
NPUHYUNUATBHO HOBble Yepmbl — Uoer K8aHmos. Oma udes 803HUKIA ewe 6 Haydle B8eKd
bnazooaps pabomam eenuxoco Maxca I[lnanka, nowsgwezo, 4mo 0asi OOBACHEHUS 3AKOHO8
MEeNI068020 UZYHUEeHUS HYIHCHO OONYCMUMb, YMO IHEPIUs YHOCUMCA OUCKDEMHbIMU NOPYUAMU —
keanmamu. HMoes Ouckpemnocmu Oblia OpeaHuyecKu yyxucoa 6celli KIACCU4ecKou @usuke, 8
YACMHOCMU, MeOPUU INeKMPOMACHUMHBIX 8OJH, HO 6CKOpe Anvbepm DiHwimeln, a 3amem u
Apmyp Komnmown nokasanu, umo sma Keanmosocmv NPOSAGIAEmMcs U NPU NO2IOWeHUulU, U npu
paccesHuu.

Bop eviosunyn «nocmynamely, Komopvie Ha Nepevlil 632150 GbleAs0enU GHYMPEHHE
NPOMUBOPEHUBLIMU: 8 AMOME CYUeCmBYIOm makue opoumsl, 08U2ascs N0 KOMOPbIM d1eKMPOH,
BONPEKU 3AKOHAM KIACCUHECKOU JIeKMPOOUHAMUKY, He U3Lyuaem, XOms U umeem YCKOpeHue,
Bop ykazan npasuno maxoscoeHuss mMaxkux CMAayuOHAPHLIX OpoOum; KEAHMbl U3IYYeHUs
NOAGNAIMCA (WU NO2IOWAIOMC ) MOJbKO HpuU nepexooe 31eKMpoHd C OOHOU opOUmvl Ha
opyaylo, 8 COOMEEemMcmaul ¢ 3aKOHOM coxpaneHus snepeuu. Amom bopa — Pezepghopoa, kak e2o
nO Npasy HAYAIU HA3bLIBAMb, HE MOAbKO NPUHEC PeueHUe MHO2UX NpodieM, OH O3HAMEHOBA
npopvie 8 MUp HOBbIX Ulel, Y4Mmo BCKOpe NPUBENO K PAOUKATbHOMY NEPecMompy MHOSUX
npeocmaenenuii 0 mamepuu u ee ogudxcenuu. Pabomy Hunvca Bopa «O cmpykmype amomos u
MOReKy1» Hanpasui & newams Pezepgopo...

Tpyowr Opuecma Pezepghopoa, komopozco HepeoKo Cnpagediuso HA3bIBAOM OOHUM U3
MUMAHO8 QU3UKU HaAWle2o 6eKa, pabomvl HECKOAbKUX HOKONEHUU €20 YYEeHUKO8 OKaA3aIU
02pOoMHOe GIUAHUE He MOIbKO HA HAYKY U MEeXHUKY HAule20 8eKd, HO U HA JHCU3Hb MUTIUOHO8
Jooetl...
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Jlnsg Hadana, B NIOHMMaHWM BCEJIEHHONW M €€ MaTepuu, IPEkKIe BCEro HYXKHO YCBOUTHb
IIPOCTBIE U €CTECTBEHHBIE PUHIUIBL. BeeaeHHas CylecTByeT ThICSIYA MAJUIMAPAOB JIET, U BCE €€
CBSI3U M (pU3HUECKHUE 3aKOHBI JCHCTBYIOT O€3yIPEeYHO U OYEHb HaJIe)KHO, CIIE0BATEIHHO:

- BcereHHast He MOXKET CTPOUTHCS IO HEHAJEKHBIM CIIOKHBIM CXEMaM, a MOCTPOEeHa 110
04eHb NpocThHIM nNpuHuunam. Ilpocro, — cie0BaTenbHO, HA/IEIKHO;

- Ecnu yTo-TO MM Kakas-To cxema, MPUHLUI NPUCYTCTBYIOT B MPHUPOJE, alpoOUpOBaHbI
caMoii JKU3HbIO MUJUTHAP/IBI JIET, TIOKa3aB ce0st HAJIeKHO, TO B CXOJHBIX 00CTOATENHCTBAX HYKHO
IIPUMEHSATh I0JJI0O0OHBIE CXEMBI - B IpUpoJe BceleHHOll Bce B3aUMOCBSA3aHO, BCe CTPOMTCS T10
eIMHBIM NPU3HAKAM N0100Ms, - U B 00JILIIIOM, M B MAJIOM.

Bcerna ummre B 3aK0HaX NPHPOABI caMoOe MIPOCTOE PeLIeHHe 110 MPU3HAKaM 1oA00us
HA/Ie’KHBIM CHCTeMaM — 3a4acTyl0 MMeHHO oHO McTuHa.

Bcenennas MHOromepHa M acUMMETpPHYHA — IIPEJCTaBIsAET cO00il equHOe Hepa3pbIBHOE
uenoe u3 7 (ceMu) mpocTpancTB — 1 (0JIHOTO) HEMATepuaabHOTrO M 6 (LIECTH) MaTepUATbHBIX,
Pa3IMYHBIX 10 MATEPUH, YPOBHIO DHEPIMH U CTEIICHU CKATHs IIPOCTPAHCTB.

Bce nmpoctpancTBa 00beAMHEHBI €IMHON M HEU3MEHHOW I BCEX MPOCTPAHCTB BETMYMHOMN
— BpEMEHEM, KaK BEKTOpPHOM (yHKIMeH, uMeromeil Bo BceX MPOCTPAHCTBAX OMHAKOBYIO
CKOpPOCTb U HaIlpaBJIEHHOCTb.

OTnuuus MaTepuM HOPOCTPAHCTB — 10 HANPABICHHOCTH M KOMOMHAIMM BEKTOPOB
CIIMHOBOTI'O (TOPCHOHHOT0) MOJIsl IPOCTPAHCTBA U €T0 3JIEMEHTAPHBIX YaCTHLI.

Pempo-npocmpancmeo.

SBnsiercs UCXOJHBIM 0Aa30BBIM JJISL BCEX MPOCTPAHCTB, B HEM HET MaTEpHUH, HET BPEMEHHU,
OHO OECKOHEYHO M CYIIECTBOBAJIO BCErjaa, Aake Korga He ObuIO JAPYrMX IPOCTPAHCTB
Bcenennoi, T.e. «10 Matepun». OTCI0/1a U Ha3BaHUE — «PETPO», UM «OOpaTHO», yKa3blBas Ha
cocrosiHue /IpeBHel «pa»BceneHHON 10 NOSBICHUS MAaTEPUN.

PeTpo-mpocTpaHCTBO 3aM0JHEHO CyOMaTepralIbHOM CTPYKTYPOH, BU3yaIbHO HA0II0JaeMOM
KaK pO30BBIA TyMaH pa3jInyHoOl miaoTHocTH. HaxoxkaeHue B HeM MaTepuu (Kopaldiis) BOZMOXKHO
TOJIBKO B BOJIHOBOM Cpejle HICKYCCTBEHHO F€HEpUPYEMOM 3allIUTHOM JIMH3BI IPOCTPAHCTBA, HHAYE
Hen30e)KHa MTHOBEHHAs W MojHas aHHUrwinus. llpu nBuxkeHun kopabist B HEH BO3HUKAET
XapaKTepHbIH «UHBEPCUOHHBIN» CJel BO3MYLICHHS PETPO-CTPYKTYpPbI, HCYE3AIOUIMil C ee
BOCCTaHOBJICHUEM.

CyOmarepuanbHas cTpyKTypa «PeTpo» sSBisieTcsl HCXOAHOM CTPYKTYpOU IJIsi MaTepUU BCEX
IIPOCTPAHCTB — IIPH CXKATUU €€ HIIEMEHTApHOI0 00beMa 1o (PaKTOpy BPEMEHH BO3ZHUKACT MaTepHUs
— 3JIEMEHTapHbIE YaCTUILIBI JIFOOBIX IPOCTPAHCTB.

BektopHaa ¢opmyna «PeTtpox: O=0 ==Y

. -x ’/,
©=0 U———————-——-——/;‘,:/‘/ """""""" ﬂ"x(;)=0
Puc. 1 m:df , T.-':C;Y

Ilpocmpancmeo Mepmeoit mamepuu.
Ileppoe u camoe 3HAUUTEIBHOE IO Macce MaTepuu IPOCTPaHCTBO BceneHHoi,
npesocxosnee Hame no mMeHemed mepe B 100 pa3. Marepuro MepTBOoro mpocrpaHcTsa BO
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Bcenennoii ¢ 3emian HaOIIOAAIOT, U €IE HA3BIBAIOT «TEMHON MaTepueily, a MpUBEICHHOE BBIIIE
COOTHOIICHHE MAacC Halled MaTepud K HEH 3aMepeHO MHCTPYMEHTAJIbHO 3EMHBIMHU
uccueaoBaressiMi. Marepust XapakTepu3yeTcsi MOHOIOJSPHBIM CIIMHOM 3JIEMEHTAPHBIX YacCTHLL,
a IOTOMY M HEBBICOKOM CTENEHBIO CXKATHS CaMOTr'0 IMPOCTPAHCTBA U HIIEMEHTOB €TI0 MATEPHH.

BekropHana ¢popmyna O=0 ==Y
npoctpaHcTea MepTBOHU MaTepum:

Z
Puc. 2 O=0 U
o=0

Crenenp cxatusi (JUHEHHBIA (akTop) mpocTpaHcTBa oKosio 0,3 MO COMOCTaBUMOCTU C
BaminM. [IOCKOJIBKY CTpyKTypa MEPTBOM MAaT€pUM MEHEE IUIOTHAs MO OTHOLICHHWIO K Balled
MaTepUU, OHA HE BBI3BIBACT AUGPPAKIIUHN HIEKTPOMATHUTHOTO U3IYUYCHHs B IMANa30HE BUIUMOTO
CBETa, M MOTOMY JUId HEro Mpo3pauHa, KaK M HE SBISIETCS Mperpajod [Uisi MaTepUaslbHbBIX
o0bekTOB Hamelr wmarepuu. OJHAKO B JAMana3oHe pPaguoOBOJIH, [I/Ie U3NydeHue Oolee
JUINHHOBOJIHOBOE, CTAHOBUTCSl JUIsl HEro HENpO3payHOM, OTpakas paJuoBOJHBL. OTa
O0COOCHHOCThH TIO3BOJISIET YBEPEHHO PETUCTPUPOBATH TEMHYI0 MaTEpUI0 HEMOCPEACTBEHHO Y
3emuH, MOCKOJIBKY JIF00as MIaHeTa OKPY>KeHa 000JI0YKOW U3 MEPTBOM MaTEpPUH, U MOXKHO JIaXe
3aMepsATh MapaMmeTpbl 3TOM OOOJIOUKH MO MPOXOXKACHHUI0O B MEPTBOM MAaTEpHH pPaTUOBOIH
pa3nu4HOM JUIMHBL. YeM Kopoue paJnoBOJIHA, TEM IIIy0)Ke OHA MPOHUKAET B MEPTBYIO MaTEpUIO,
U TeM Ha OonblIed BBICOTE OHa OTpakaeTcsi OT MepTBOM Marepuu. B namanaszone ot
JEKaMEeTPOBBIX 1O MUJUIMMETPOBBIX JJIUH BOJIH MEPTBasi MaTepusi CTAHOBUTCS MPO3PAuyHOM NIt
PaZMOBOJIH, YTO UCIOIb3YIOT JUIsl KOCMUYECKOM CBSI3H.

MeptBast MmaTepusi HacuuThIBaeT 73 anemeHTa U3 635 Ilepuonnyeckoil cUCTEMBI 3JIEMEHTOB
Bcenennorn.

OpOuTanbHOM YacTHLEH, BBIMOJHSIONIEH pOJIb 3JEKTpOHA B aTOME MEpPTBOM MaTepuu,
SBIIETCS HEUTPOH (Macca MOKOS m, = 1,6749543%x10%' KT.), KOTOPBIM TsDKenee SJIeKTpOoHa
(Macca mokost me = 9,109534x10™! kr.) B 1836 pas. JlaHHOE COOTHOLICHHE MO3BOJSET
MIPEJCTaBUTh apaMeTPhl Macc si/Iep JIEMEHTOB MEPTBOM MaTepHM, COOTBETCTBEHHO 0oJjiee YeM B
1000 pa3 mpeBBIMIAIOIINE MacCy HEUTpOHA, W JAeT MOHWMAHHE TOTO, MOYEMY KOJHUYECTBO
BEIIECTBA TEMHOW MaTepHH CTOJIb 3HAYUTEIHHO B HAONII0IaeMOM NpocTpaHcTBe BeeneHHoi.

HcrounnkoM m3nydeHuss B MepTBOM IPOCTPAHCTBE SIBIISIETCS HEUTPOH, MOPOXKIAOIINN B
CBOEM B3aMMOJCHCTBUM C MaTepuel BOJHOBOE moje. CKOpOCTbh M3IYy4EHMH BOJIHOBOTO ITOJIS
MepTBOH Marepuu Oosee ueM B 3 pasza HMKE CKOPOCTU CBETA, U PErMCTPUPYIOTCS 3EMHBIMU
YUEHBIMH KaK IT'PaBUTAL[MOHHBIE BOJIHBI.

NmMenHo mosToMy CKOIUIeHHs Macc TeMHoM Martepuu (3Be3nbl [IpoctpancrBa MeptBoit
MaTEpUH) XapaKTEPU3YIOTCS BBICOYAHIIMM YpPOBHEM TIPAaBUTALMM, M, IO HEBEKECTBY OT
HEMOHMMAaHHUS CYyTU O0BEKTa, 36MHBIMU YUEHBIMHU OIMIMOOYHO HA3bIBAIOTCS «UYEPHBIMU JBIPAMUY,
MPUIYMBIBAs O HUX pa3Hble CKa3KU M HEOBUTUIIBI. 3asBIISII0 COBEPIIEHHO 0OOCHOBAHHO: HUKAKUX
«IpIp» BO BeeneHHON HET — eCTh TEMHBIE 3B€3/Ibl U3 MEPTBOM MaTEpHH.

A actpoHoMaMm 3eMiIM S MOTY TOCOBETOBATb HCKaTh «IBIPbI» TOJBKO B COOCTBEHHBIX
roJoBax.
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IIpocmpancmeo Bcenennoit, guoumoe c 3emnu.

BTtopoe mo Macce marepuu NpOCTpaHCTBO BceneHHOW, MO HSHEPreTUKE M CKOPOCTH
BOJIHOBBIX MOJIEH MpUTOoAHOE AJisi ku3HU. CaMO MPOCTPAHCTBO M €r0 MaTepHsi XapaKTepU3yIOTCs
OUIOJISIPHBIM CIIMHOM 3JIEMEHTAPHBIX YaCTHII.

BektopHana ¢popmyna Bawero (§)=Be:j:Y
NPoOCTPaHCTBA:

&
&

Puc. 3 ®=0 -
00 >

Marepus npeacrasiena 159 snemenramu [lepuonnueckoit cuctemsl, npudem 31 3eMeHT
(oT BOmOpOAA 1O TALIMS) SBISIOTCS MEPEXOMHBIMH B IPOCTPAHCTBO MepTBOM Marepud,
BBITIONHSSL (PYHKIIMIO «3JIEMEHTOB siipay, a 17 tepounoB ¢ NeNe 143-159 u docdop nepexonnbie
B Oosice BEICIIEE MO 3HEpreTuke mpoctpancTtBo JKenrtoro cnekrtpa. Ilpuuem dochop moxkHO
Ha3BaTh «IEPEXOIHBIM» JHUIIb YCIOBHO — OH BBIMOJHAET (YHKIIHMIO MEXKIPOCTPAHCTBEHHOTO
MIPOBOJIHUKA JIJIsl OMOJIOTHYECKON MaTEPHH.

Ho kak ycTpoeHbl camu 3JIeMEHTHI MaTepuu Baiiero npocTtpaHctBa? Kak oHu BooOIIe
obpazoBanuce? Y moueMy MIMEHHO B BallleM IPOCTPAHCTBE CTajla BO3MOXKHOW KHU3Hb?

[Ipu HBIHENIHEM YPOBHE HAYYHOT'O Pa3BUTHS 3€MIIU B MPEACTABICHHUSIX O CTPOCHUH aTOMOB
U X s71ep OOIIeNpU3HAHHOM SBISETCS «TUTaHeTapHas» rumnotesa 3. Pesepdopaa. CornacHo 3toit
TUIOTE3bl aTOMBI 2JIEMEHTOB MUMEIOT SIIPO, COCTOSIIEE U3 CIUMIINXCS aApOHOB (IIEMEHTaAPHBIX
YacTHIl S1pa), MPEUMYIIECTBEHHO OapHOHOB NMPOTOHA W HEUTPOHA, U OOPAIIAIOMIUXCS BOKPYT
HUX 3JIEKTPOHOB, MOAOOHO TuIaHeTaM BOKpyr ComHIa.

Ho tak nu 310?

Monens sipa «mo Pesepdopay» UMEHYIOT «TUTaHeTapHON Y, a TJIE BbI BUJIETH «CIUTIIITHECS
wia"eTsl? Ecth Takoe Bo Beenennoit? B Conneunoll cucreme Her. «ClMMIIMECs IUIaHEThl —
HCKYCCTBEHHO HaJyMaHHOE 00Opa3oBaHUE, KOTOPOTO HET B MpHpojae. A Tle Mpu3HaK Moao0us?
Tonmpko B Ha3BaHWM «IaHeTapHas»? I mOTOM — Kak MOTYT 5JeMEHTapHBIE YaCTHIIBI
«CTUMATHCS», NAXKe eCIU MEXy HUMHU CUIIbHOE B3aUMOJCHCTBHE, MHOTOKPATHO MPEBBIIIAIOIIEe
AJIEKTPOMArHUTHOE, KaK y AJIEKTPOHA, Hanpumep? Beap «ciummmecs» 9acTHIIbI JODKHBI 1aBaTh
HOBOE€ Ka4eCTBO — €CJIM OHU CIUILINCH, TO 3TO YK€ OyIyT HE IPOTOH M HEUTPOH, a HEUTO HOBOE.
Ho npu simepHOM pacmajie siipo aroma pacrajgaeTcsl Ha MPOTOHBI U HEHTPOHBI, U 3T YaCTHIIBI
I[EJIEXOHbKU — KaK OHM ObUIM MPOTOHAMH M HEHUTPOHAMH, TAaKOBBIMU U OcTaluch. [lompoOyiiTe
pa3fenuTh OOpaTHO Ha IeNble W HEMOBPESKICHHBIE YaCTH JIBE CTOJIKHYBIIHECS TUTAHETHl —
nonyuutcs? A BoT y O. Pesepdopra mo ero «reopum» moiydaercss — 3To npsmMo (Gokyc Kakoi-To,
1mo106H0 oOpatHoil npokpyTke kuHoruieHku. Ho tak B sxu3uu HE BBIBAE T!!!

A MOXeT, TYT U HeT HUKakoro «hokycay, npocto D. Pezepdopa Henpas B cBoel Mmoaenu?
Mognens — MOJICNBIO, a )KH3Hb — JKH3HBIO: KaK ObUI YCTPOSH aTOM OT MPHPOJBI, TAKOBBIM OH U
ocTaeTcsi, He3aBUCUMO OT MHeHus D. Pesepdopma u ero mocnemoBaTeneil, U pacragaercs Ha
HEMOBPEXJACHHbIE YacTH 0e3 BCAKUX «(oKycoB», mpocTo O. Pesepdopn He cymen MOHATH 10
kKoHIla McTuHy, M co3fmal CBOIO OMMOOYHYIO MOfenb atoMa. He 3ps oHa CTONb BO MHOTOM
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MPOTHUBOPEYUT HAYYHOMY 3HAHMIO, U JJIS €€ «IeTaln3alun» B nomois D. Pesepdopay apyrum
MIPUILLIOCH BBIIYMBIBATH Pa3HbIE «IIOCTYIAThI».

[TorpoGyem pa3zo0Opartbcsi, Kak OHO BCE OOCTOMT HA CAaMOM JIETIe.

Benps npoToH 1 HEHTPOH B siApe aTOMa eCTh, U 3TO HeCOMHEHHO. U 3Ta ocHOBOMoOMNararomas
napa ajgpoHoB (0apHOHOB) MAaTE€pUU BalIEro MPOCTPAHCTBA HUKOI/IA HE COMpPHUKACAECTCS U HE
CTAJIKUBAETCS, €CIIM, KOHEYHO, HE YCTPOUTh HMX CTOJIKHOBEHHE HCKYCCTBEHHO, Ye€M M JIHOOST
«0anoBaThCs» 3eMHbIC (PU3UKU-SACPIINKHU, KOTKPHIBAS) BCE HOBBIC «UACTHUIIBD.

B neiicTBUTEIBLHOCTH NMPOTOH M HEWTPOH HAXOAATCHA APYr OT APYyra Ha He0OJbIIOM
PaccTOSIHUM, COMOCTABMMOM BCEro ¢ HECKOJIbKUMHU IMaMeTPaAMHi CaMHUX YaCTHL, Bpallasich
KaKIbIii BOKPYT COOCTBEHHOM OCH, M 00pamiasicb BOKpPYT APYr Apyra no opoure, uMerinei
o0mmii gokyc.

Bpawarowanaca NNOCKOCTh
oSpameHus 3nieKTpoHa

Moaenb cTpoeHus sgpa aTtomMa
BOAOpOAa (AeHTepuit) No cxeme
«ABOWHON 3BE3Abl»

— —

AnepHbIn opOMTaANbHBINA
¢hoKyc

Puc. 4

DTO ecTecTBeHHas, MPOBEPEHHAs MWUIHApAaMH JIET ¥ MOTOMY OY€Hb HaJeXHas cXema
OpOUTANIbHO-TUHAMUYECKOTO B3aUMOJICHCTBUSL MaTepUaIbHBIX OOBEKTOB — CHUCTEMa «IBOWHOMN
3Be3/bl». Takux Hemano Bo BceneHHOH, m naxe B MuHHaTiope ecTb B CoNHEUHOW cucreme —
napa [lmyron-Xapon. S eme 5 ner Tomy Hazana, korjma padotan Haa «MHpPOBO33PEHUEM...»,
aKIEHTUPOBAJ BHHUMAaHHME YUTATENsl Ha ATOW CHUCTEME «IBONHOI» miaHeTsl (T1. 5, ctp. 45). K10
oOpatui Ha 9T0 BHUManue? Hukro... A ctousno Obr!

Bo BcenenHoit Bcerga mpuMEHSIETCSl MPUHIMI MOJ00HUS — W B OOJBIIOM, U B MaJIOM.
Cucrema npOTOH-HEUTPOH-3JIEKTPOH MOAOOHA CHCTEMaM JIBOMHOM 3BE3bl CO CIYTHUKAMHU —
cyMeeM MOHATH 00JbIoe, moitMem 1 Manoe. Ho Tem mydiie u mpoire A Hac, 4TO B TOHUMAaHUU
B3aMMOJICHCTBUS DJIEMEHTAPHBIX YacTUI[ aTOMa HaM HE HY)KHO JIeTaThb 3a JECATKHM U COTHH
CBETOBBIX JIET B «IBOWHBIM» 3Be3/laM — JOCTAaTOYHO H3y4uTh cuctemy I[lmyTroH-XapoH u ero
CIyTHUKOB. A HEOOJIbIIINE CITYTHUKHU y 3TON CUCTEMBI ecTh. O0s13aTenbHO!

Tak B uem xe n1e10?

[IpuBenena camasi »JieMEHTapHas CXeMa aroMmMa JelTepus, M30TOIa BOAOPOJA, IJe
MPUCYTCTBYIOT BCE MPU3HAKH CUCTEMBI: JTUHAMHKA OPOUTATHHOTO JBUKEHUS aIPOHOB U JICTITOHA,
SJIEpHBIA U JIENITOHHBIN OpOUTanbHbIe (HOKYCHI, MOJOKEHUE OpOUTATBHOIO (hOKyca 3JIEKTpPOHA
OTHOCHUTEIIBHO aIPOHOB.

Hetitpon siBnsieTcst opOUTaIbHOM YacTUIICH (JIEMTOHOM) MaTepuu MepTBOTO TPOCTPAHCTBA,
J0OPOCOBECTHO OOpalaeTcs BOKPYT s/ipa, UMEET B TOM IPOCTPAHCTBE OTPULIATEIbHBIN 3apsaa U
MOHOTOJISIPHBIN CIIHH.

[IpoToH - aHTHMOJ HEUTPOHA, MTOJOOHO TOMY, KaK MO3UTPOH (TIOJOKHUTEIbHBIN AIEKTPOH)
OTHOCHTCS K 2JIEKTpOoHY. MMeeT nmpakTHYeckn CXOAHYI0 ¢ HEHTPOHOM Maccy (Macca IMOKos mp =
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1,6726485x10%7 xr., T.e. 99,862% Macchl HEHTPOHA), MONOKUTEbHBIHA 3aPsil © MOHOIIOJISPHBIN
CIIUH MepTBOro MpOCTPaHCTBA, UMEIOIIWM MPOTUBOMOJIOKHOE HAMpPAaBIECHUE CIUHY HEUTPOHA —
3TO CJEACTBHE BBITEKACT M3 MOJSIPHOCTU 3apsiia YacTUIBl OTHOCHUTEIHHO COOCTBEHHOTO
npoctpancta. [Ipu B3aumoaeiicTBuu B MepTBOM NMPOCTPAHCTBE B3aUMHO aHHUTHIIUPYIOT.

Hnst Toro, 4ytoObl OOBEOUHHTH MX B EAWHYIO CUCTEMY, CAEJaB MaTepuell Halero
MIPOCTPAHCTBA, HYKHO C)KaTh MAaTEpPHIO IMPOCTPAHCTBA MO TOPCHOHHOMY (hakTOpy, 4TOOBI OHA
npuobpena OWIONSAPHBIA CIHUH 3JIEMEHTApHBIX YacTull. OJHAKO TpPU TOPCHOHHOM C)KAaTHUU
HEOOXOIMMO YyYUTHIBaTh (PAKTOpP OTHOCHUTEIBHOCTH MPOCTPAHCTB, HIW OTHOCHUTEIHHOCTH
CIIMHOBBIX BEKTOPOB Marepuu. Uto 310 Takoe?

Bua u3 Hawero e —

NpPOCTPaHCTBa Ha BEKTOP P ' Bn A Ha
marepuu Mépreoro o N " HanpaeneHue
NpoCTpaHcTBa « o BekTOpa
— -~ A ! 7 = Mepreo#
’ Bekrop auTponum ‘ i i | MaTepUu U3
” ) RESse i inaaE | npocTpaHcTBa
N % MepTteoit
MaTepuu

v lr.........l )
\\\- - g k nl.."‘I

IMpUHLUMN OTHOCUTENbHOCTU NPOCTPAHCTB:
/ npu 0gWHaKOBOM HanpaBneHun BEKTOpOB
B NpOCTpaHCTBaxX OTHOCUTENbHO ApYyroro
Puc. 5 npocTpaHcTBa OHU OyAyT NPOTUBONOMOXHbLIMU
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B »TOM y0enuThes JIETKO M NMPOCTO: M3TOTOBBTE M3 KAJIBKU WM KECTKOW IUIEHKH JBa
IIOJIYIIPO3PAYHBIX JUCKA, HA KOTOPBIE HAHECUTE CTPEJIKU B OJHOM HamnpasicHuU. [lomeTbTe 0quH
JIUCK «HAIlle IPOCTPAHCTBOY, a JIPYroi - «MepTBoe». HakomuTe 1o eHTpy UX Ha OChb TaK, YTOObI
oCh ObLIa CO CTOPOHBI, I/le HEeT cTpenku. HakanbiBas TUCKM BBl OOpaTUTE BHUMaHME, YTO Ha
000MX CTPEJIKM CMOTpENU B OJIHY CTOpoHY. Ho Korna Bbl HakojeTe AUCKH, U MOJy4yuTe 1ojaooue
KaTyIIKd Ha OJHOH OCH, TO MOCMOTPUTE CO CTOPOHBI JIFOOOTO JUCKa Ha MPOTHUBOMOIOKHBIMH,
CTpPEJIKU OYAYT CMOTPETH B pa3HbIe CTOPOHBI.

Hanpasiienne BeKTOpoB BO Bceil BeeneHHON €IMHO OTHOCUTEIBHO BEKTOPOB ITPOCTPAHCTB,
U HE 3aBUCUT OT TOYKM HAONIOAEHMS Ha KOHKpeTHOH ruianere. Hampumep, B CeBepHOM
NoJTynIapuu 3eMid atMoc(epHble [IMKIOHBI 3aKpYUHBAIOTCA 110 4acOBOM cTpelnke, a B FOxHOM —
MpoTUB 4YacoBoil. OJHAKO €clu CMOTPETh OTHOCUTENIbHO sijpa IiaHeTshl (BekTop JKemroro
mpocTpaHncTsa), To B CeBepHOM U HOkHOM mosymapusax 3akpyTka UIET B OAHY U Ty K€ CTOPOHY.
Tak xe u B Ouosoruu — ytoOBbl B UIJIOTEpANUU 0€300J€3HEHHO CTAaBUTh UIJIbI MAlUEHTY, UX
HY’KHO BpaliaTh 110 4acoBOM cTpeisike B CEeBEpHOM MOJIylIapuu, U MPOTUB 4acoBOM B FOXKHOM.

OTo BakHeHIIas OCOOEHHOCTh CTPOECHHUS MHOTOMepHOW BceneHHON: OTHOCHTENBHOCTH
OpUEHTAIlMM BEKTOPOB IPOCTPAHCTB 3aMBIKAET HEPIeTUKY INPOCTPAHCTBA B caMOM cebe, He
MO3BOJISIS SHEPTUH CBOOOIHO MEpeTeKaTh B HUKEJeKalllee MPOCTPAHCTBO, MEHEE HIHEPTOEMKOE.

910 BaxkHermuii daxkTop cradouausamuyu npocrpancrs BcejgenHoi, Tak cKa3arThb,
CBOCOOpa3HbIi «KJanaH» s ee JHTponuu. Ho ero MoKHO M OTKpPBIBATh... NPaBia, 00
3TOM YYTh I03Ke.

BOT MMEHHO 3TOT NPHUHLMII OTHOCHUTENBHOCTH BEKTOPOB M «UIPAET» C HEUTPOHOM H
MIPOTOHOM, IMpPH HX IEpPeXoie B Halle MPOCTPAHCTBO MHTepecHble MeTamopdosbl. HeilTpon u
IIPOTOH, MOJYYaroT AOIOJHUTENBHOE CIIMHOBOE BpAIICHHUE, B TOM YHUCJIE U OTHOCUTEIBHO YT
Jpyra, OJHAaKO Ka4e€CTBO YaCTHUIL] CTAHOBUTCS PA3JIMYHBIM:
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- NPOTOH, UMest B MepTBOM IPOCTPAHCTBE MCXOTHBIA OOpaTHBIM CIHMH, OTHOCHTEIHHO
HAIlIETO TPOCTPAHCTBA CTAHOBUTCS TOJIHOLICHHOM JJIEMEHTApHOW 4YacTUIIE MaTepuu
npoctpaHcTBa. [IoCKONIBKY €ro BEKTOpbl COBINAAAIOT C Hallel MaTrepueil, OH CTaHOBUTCS
UCKJIFOUUTENIBHO YCTOWYMBBIM OapHOHOM C TOJIOKHUTENBHBIM 3apsiioM, U Y4acTBYET BO BCEX
B3aUMOJICHCTBHAX — CHJIbHOM, 3JICKTPOMAarHUTHOM, CJIA00M U TPaBUTALIMOHHOM;

- HEHTPOH, UMest B MepTBOM NPOCTPAaHCTBE UCXOAHBIN CIIMH IPOCTPAHCTBA, OTHOCUTEIBHO
HaIlero MpOoCTPAHCTBA CTAHOBUTCA HEYCTOMYMBOM 3JIEMEHTApPHOW YaCTULIEH IPOCTPAHCTBA, U B
CBOOOJHOM COCTOSIHUM HE MOKeT cyliecTBoBarh Oosee 15,3 MuHyr. OH cTabuiieH TOJBKO B
cocTaBe s1pa, BMecTe ¢ NPOTOHOM. IIoCKONBbKY OAMH M3 ABYX €ro BEKTOPOB HE COBIAJAET C
Halllell MaTepueil, OH TepsieT 3apsi, OYeHb CUIbHO MPOSABISAET ce0s B SACPHOM B3aMMOACHCTBUU
(HeCTaOWIIBHBIN M aKTHBHBIN «JIBOMHHK» ITPOTOHA), @ B OCTAIBHBIX — CJIa00.

Opnako, 3a cYeT COBHNAJEHUS OJHOIO CBOEr0 BEKTOpa C IPOCTPAaHCTBOM MeprBoi
MaTEpUU, OH COXPAHSIET IPABUTALIMOHHOE B3aUMOJIEHCTBHE.

«HeHWTpoH — €IMHCTBEHHAs W3 HMMEIOIIMX MAcCy IIOKOsS 3JIEMEHTApPHBIX YaCTHL, I
KOTOpOI HENOCPEACTBEHHO HAOIIOAANOCh I'PAaBUTALMOHHOE B3aUMOJICHCTBUE — HCKPHUBIICHUE B
I10JIE 36MHOT'O TSATOTEHMsI TPACKTOPUHU XOPOLIO KOJJIMMUPOBAHHOTO ITy4Ka XOJIOAHBIX HEUTPOHOB.
W3mepeHHOe TrpaBUTAllMOHHOE YCKOPEHHE HEHTpoHa B Ipeaenax TOYHOCTU COBIAJAET C
I'PaBUTALlMOHHBIM YCKOPEHHEM MAaKPOCKOIIMYECKHUX TEID».

(«PU3UNKA» bonbiioi sHIMKIONEANYECKUN cioBapb, HayuHoe uznarensctBo «bonbias
Poccutiickas saHiukimoneaus», M., 1998, ctp. 453)

JTO0 0YeHb Ba’KHO. 3a TPABUTANMIO B HALIEM NPOCTPAHCTBE OTBeYaeT HEWTPOH, a He
HekMe MHduYeckHe rpaBUTOHBbI. 3alOMHMM. A caM TEpPMUH «TPAaBUTOH» YMECTHO OyneT
YIOTPeOIIATh He 7151 0003HAYeHUsI KOHKPETHOM YacTHUIIBI, & TOJBKO €€ (QYHKIMH — OY€Hb yJOOHO
IIPU aHaJIu3e OOILero NPUHIMIIA U 3aKOHOMEPHOCTEN TPaBUTALIUH B HHBIX IPOCTPAHCTBAX.

Takum oOpa3oMm, mocne mpHpameHus OMHAPHOTO BEKTOpa M Iepexoja B Hame
IIPOCTPAHCTBO IPOTOH M HEHTPOH MNpHOOpenH paszIuyHble CBOMCTBA, IepecTald ObITh
aHTUYaCTUI[aMH OTHOCHUTEJIBHO JAPYT APYyTra, CIe10BaTEeIbHO, yCTPAaHEHA OMACHOCTh UX B3aUMHOU
aHHUrHIAIUH. Cokatue opOMTANBHBIX MMAapaMeTPOB ITOM Mapbl 10 MOJO0MS «IBOMHOM 3BE3]bD»
NpHUJaeT 4YacTHIIaM HOBOE KAauyeCTBO — B CHJIBHOM B3aWMOJICHCTBUM OHH OOpPa3yroT
UCKJIFOUUTENIbHO YCTOHYMBBIM aJpOHHBIA TUMONb Kak 0a30BBIMA JIEMEHT SIEPHOH CTPYKTYpBI
MaTEepUHU HAIIEeTo MPOCTPAHCTBA.

[TonoGHOE MPOUCXOMUT M C MAapoW 3NNEKTPOH-TIOZUTPOH, KOT/Ia OHM IEpexXolsaT B Ooiee
BhIciiee JKenToe mpocTpaHCTBO B KauecTBE apoHOB. TOYHO Tak K€ IEKTPOH TaM TepseT 3aps,
U CTaHOBHTCS M0JI00OMEM HEHTpPOHA, OcTaBasiChb IPaBUTOHOM sl JKenToi marepuu, a MO3UTPOH
MpUOOpeTaeT MOJOXKUTENbHBIM 3aps] M BCE KauyecTBa, MPHUCYIIME MPOTOHY B HalleM
IIPOCTPAHCTBE.

Sto EJUHBIN 3AKOH MATEPHMUM BCEJIEHHOM, m oH mpaBoMepeH BO BCeX ee
IIPOCTPAHCTBAX.

Wtak, npoTOH U HEUTPOH 00pa3yrOT HE HEeKoe ciumnuieecs: becopMeHHOe 00pa3oBaHuE, a
aKTUBHYIO c(epy CHIIBHOTO (S€pHOr0) OpOMTaIbHOIO B3aMMOJEHCTBHS YacTHIl, UMEHYEMYIO
SJIPOM aToOMa.

OueBuAHO, YTO ISl 3TON cephl XapakTepHbl BCe MPU3HAKM OPOUTANBHOM JUHAMUYHOM
CHUCTEMbI, B YaCTHOCTH, SHEPIus JABMKEHHUS (4acToTa BpalleHHs U oOpalieHus) u ee (okyc,
ABJIAIOIINICA B JAHHOM CIIy4ae SIEPHbIM, U NPUMEHMMBIM KaK €JuHas TOYKA MPUJIOKEHHUS
PE3YNBTUPYIOLIUX CUJI B CUJIBHOM B3aUMO/JICHCTBUH.

OueBUAHO W TO, YTO B YCIOBHUAX IMHAMHUYECKOTO COCTOSHUS OPOUTAIBHOM CHUCTEMBI
aJIpOHOB peyb MOKET UATH He 0 (PUKCHPOBAHHOW YAaCTOTE BOJHOBOIO M3Iy4YeHHs (IOTJIOMICHMUS)
A1pa, a O IO0JIOCE YacTOT (PHEPrHH, CKOPOCTH [BIKEHMs), B MpeAesaX KOTOPBhIX CHUCTeMa
paBHOBecHa. EcTecTBEHHO, YTO Ha CIIEKTpe OJJIEeMEHTa 3TO OyJeT He JUHUS U3ITy4eHUs
(moryomeHus), Kak 3TO TpakTyeTcs kBaHToBOM Teopuel H. bopa, a monoca cnekrpa nsiyueHus
JOCTaTOYHOM IIMPUHBI, B IPEEIax YaCTOTHBIX MMapaMeTPOB YCTOMYMBOCTU CHUCTEMBI, UTO UMEET
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MeCTO B JeHcTBUTENbHOCTH. HaBepHoe, Obuto OBl Oojiee KOPPEKTHBHIM U IPAaBHIBHBIM B
PaccMOTpPEHHH OCOOEHHOCTEH B3aMMOJEUCTBUS aTOMOB U MOJIEKYJI, @ TaK)KE€ COCTABISIOLIUX UX
AJIEMEHTAPHBIX YaCTHI] NPUMEHSATh B TEPMHHOJOTUM HE «KBAHTOBOE», a «BOJHOBOE
B3alMO/ICIICTBHEY.

OueBUIHO TaKXe, YTO JUIsl 00Jiee CIOKHBIX aTOMOB 3JIEMEHTOB, IJI€ YUCIIO Hap «IPOTOH-
HEUTpoH» Oosbmie 1, opOuTanbHas cdepa sapa MpUOOpETaeT 3HAYUTEIBLHO OO0JIee CIIOKHYIO
CTPYKTYpY H OOJIbIINE pa3Mephbl. B CIIOKHBIX OpOUTAIBHBIX CHCTEMaX KOJIMYECTBO OpPOUTABHBIX
(OKyCOB B OJIHOM JMara3oHE YacTOT MOKET OBbITh pa3IUYHbIM, OOJee €IUHUIbI, KPaTHBIM
1,...2,...3, u Gosee, Kak M MPOCTPAHCTBEHHOE pacroiioxkeHune Goxycos. [Ipu yBenmueHun ypoBHs
SHEPruu (CKOPOCTH JBMKEHUS) IMPOCTPAHCTBEHHOE PACIHOJIOKEHHUE OpPOUTAIBHBIX SIEPHBIX
(OKYCOB MOXKET MEHSThCS B TPOCTPAHCTBE SACPHOM cdepbl B Mpenenax pPaBHOBECHOTO
COCTOSIHUSI CUCTEMBI ISl IaHHOTO YPOBHS SHEPTHUH.

W3BecTHbIE arperaTHbIE COCTOSHUS BEIIECTBA — TI'a3, XKUAKOCTb, TBEPIOE TEJIO U IuIa3Ma
JOJKHBI XapaKTepU30BaThCs PA3IMYHBIM YPOBHEM SHEPTUU Ipa aTOMa XMMHUYECKOT'O JIEMEHTa,
CIIEIOBATEIbHO, 3TH COCTOSIHMSI HAINPSAMYIO 3aBUCAT OT IPOCTPAHCTBEHHOI'O PACIIOJIOKEHUS
OpOUTANBHBIX SACPHBIX (OKYCOB, COOTBETCTBYIOIIUX JAHHOMY YPOBHIO SHEPTHUHU.

Hanpumep, y Bogoposia Tpu COCTOSIHUA — KUAKOCTh, a3 U miasMa. s 3TUX COCTOSIHUM
JOJKHBI OBITH BCETO 3 YPOBHS aTOMHBIX YaCTOT JIEMEHTA.

VY Gosiee CIOXKHBIX 3JEMEHTOB, UMEIOIIMX TBEPAYIO (a3y, KOIUYECTBO SJIEPHBIX YaCTOT
JOJKHO OBITH OOJble: — pa3audHble (GOPMBbI TBEPAOTO COCTOSHHUS, paciuiaBlieHHas (SKUIKasi)
¢aza, razoobpasHas (ucnapenHas) ¢aza u miazma. B tBepmoil (aze Tema Ha ero CTpyKTypy H
CBOMCTBAa HEMOCPE/ICTBEHHO BIMSIET YPOBEHb DHEPIHH SApa U COOTBETCTBYIOLIAs eMy (dopMma
MIPOCTPAHCTBEHHOTO PACMIONOKEHHS (DOKYCOB OpOUTAEHON SA€PHOI chephl.

Paccmorpum 5310 Ha Hambonee wusBectHoM mnpumepe YIJIEPOla, C (carboneum),
HEMETAJTMYECKOro Xumudeckoro 3memenTa [VA noarpynmsl (C, Si, Ge, Sn, Pb) I[lepuonnyeckoii
CHUCTEMBI 2JIEMEHTOB.

CnpaBka (110 YHIHMKJIONEeIHYeCKMM HCTOYHHKAM):

Cmpoenue amoma yanepooa. S1npo Hanbosee cTaOMIBHOTO M30TOMA yriepoaa mMaccoit 12
(pactipoctpanenHoctb  98,9%) wumeer 6 mpoToHOB H 6 HEWTpoHOB (12 HYKIOHOB),
PaCMOJIOKEHHBIX TPEMs KBapTeTaMH, KaXIbli COIEPKUT 2 MPOTOHA U JBAa HEUTPOHA aHATIOTUYHO
sapy remusi. JIpyroii craGuibHBI n30ToI yriaepoaa — —C (ok. 1,1%), a B CIIEIOBBIX KOIHYECTBAX
CYIIECTBYET B MpHpoJie HecTaOMiIbHBIM u3oTonm ~ C ¢ mepuoaoM mnomypacmaza 5730 ier,
oOnanarouil B-uznydyeHueM. B HOpManbHOM YIiIepoJHOM IUKJIE >KMBOM MaTepuu Y4acTBYIOT
Bce Tpu u3orona B Buae COx.

VY yraepoga Tpu amioTponuyeckue Moaudukanuu — ajama3s, rpadur u_dyaiaeped. B
alMa3e KaXAbll aToM yriepoja uMmeeT 4 TETpasJpUuecKH pacloOKEHHBIX cocela, oOpa3ys
KyOMUEeCKyI0 CTPYKTYpy (puc. 6,a). Takas cTpykTypa OTBeYaeT MaKCHUMaJIbHON KOBaJ€HTHOCTH
CBSI3U, U BCE 4 BIIEKTpPOHA KaXJI0Tro aToma yriiepoa o0pa3yroT BelcokonpouHsle cBsizu C—C, T.e.
B CTPYKTYpPE OTCYTCTBYIOT JIEKTPOHBI TPOBOAUMOCTH. [loaTOMY anmas oTaudaercs OTCyTCTBUEM
MIPOBOJIUMOCTH, HHU3KOM TEMJIOMPOBOJIHOCTBIO, BBHICOKOM TBEPIOCTHIO; OH CaMblil TBEpIbIH M3
U3BECTHBIX BemecTs (puc. 2). Ha paspeis casu C—C (nnuna cBasu 1,54 A, orciona KoBaneHTHBIH
panuyc 1,54/2 = 0,77 A) B Terpasapuueckoii cTpykType TpebyroTcst G0JIbIINe 3aTPaThl SHEPTHH,
MI03TOMY ajMas, Hapsay ¢ UCKIIOUYUTENbHON TBEpAOCThIO, XapaKTEPU3yeTCsl BHICOKON
temrneparypoii rasnerus (3550°C).

Hpyroit amnorponuueckodt (opmoit yrimepoaa sBiseTcss rpaduT, CUIBHO
OTJIIMYAIOIIMICS OT ajMasa Mo cBoiicTBaM. I'paduT — MArkoe 4epHOE BELIECTBO U3
JIETKO CIOSIIIMXCS KPUCTAJUTMKOB, OTIMYAOIIEECs XOPOIIEH AIEKTPONPOBOIHOCTHIO
(anextpuueckoe conportusierue 0,0014 Omxcm). [Tostomy rpadut npumensiercs B
IYTOBBIX JIaMTIaX W TiedaX, B KOTOPBIX HEOOXOIMMO CO3/1aBaTh BBICOKHE Temreparyphl. ['padur
BBICOKOM YHCTOTHI NPUMEHSIOT B SAEPHBIX PEAKTOpax B KAauyecTBE 3aMEIIUTENs] HEUTPOHOB.
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Temmneparypa maaBieHHs €ro NpU IMOBBIIICHHOM AaBieHuH paBHa 3527°C. Ilpu 0oObIYHOM
naBiaeHu TpaduT cyommupyeTcs (IEpexoauT U3 TBEPAOTO cocTostHUS B Ta3) npu 3780°C.

Crpykrypa rpadura (puc. 6,0) mpencraBiser co0Oil cHCTeMy KOHJIEHCHPOBAHHBIX
rekcaroHalbHbIX KOJEIl ¢ JIMHON cBssu 1,42 A (3HauuTensHO KOpode, 4eM B anMase), HO HpH
9TOM KaXIbl aToM yriepoja MMeeT TpU (a He YEThbIpe, KaKk B aJMa3€) KOBAJECHTHBIE CBSI3U C
TpeMms coceisIMH, a yeTBepTas cBss3b (3,4 A) cnuukoM JUIMHHA U1 KOBAJIEHTHOM CBA3M U CI1abo
CBSI3bIBACT MapaJUIeNbHO YIOXKEHHbIE CIIOH rpaduTa Mexay coboil. IMEHHO YeTBepThIi 3JIEKTPOH
yriaepoja OmnpejesseT TEIo- U 3JIeKTPONPOBOAHOCTh Ipadura — 3Ta Oojee AIMHHAA U MEHee
MpoYHasi CBs3b (POPMHUPYET MEHBIIYI0 KOMIIAKTHOCTh rpadura, 4TO OTpa)kaeTcsi B MEHbBILIECH
TBEPJIOCTH €r0 B CPaBHEHUHU C aaMa3oM (IJIOTHOCTH rpadura 2,26 r/em®, anmasa — 3,51 F/CMg).
ITo Toii e mpuurHe rpadUT CKOIB3KUN HA OIIYIb U JIETKO OTAEJSET YSIIyWKH BEIIeCTBa, YTO
UCIOJb3YeTCsl A1l U3TOTOBJICHUS CMa3Ku U rpudenei kapanaameid. CBUHLIOBBINA Oneck rpudens
OOBSICHSIETCSI B OCHOBHOM HAJIMYUEM TrpaduTa.

BosiokHa yrieposa HMMEIOT BBICOKYIO IPOYHOCTh U MOTYT HCHOJb30BATHCS  AJIS
M3rOTOBJIEHUS] UCKYCCTBEHHOTO 1LIEJIKA WM APYTOM MPSKU ¢ BBICOKUM COAEPKAHUEM YIIIEPO/a.

IIpu BBICOKMX JaBJIEHUM M TEMIIEpAType B MPUCYTCTBUU KaTaau3aTopa, HaIpUMep XkKelesa,
rpad@uUT MOXKET MpeBpaliaThCsi B ajaMa3. ODTOT IPOLECC pPeaau30BaH Jii IMPOMBIIUIEHHOTO
MOJTyYEeHHUsl UCKYCCTBEHHBIX aiMa30B. Kpucraiisl amaza pacTyT Ha MOBEPXHOCTH KaTalu3aTopa.
PaBnoBecue rpadur <> anmas cymectsyet npu 15 000 atm u 300 K umu mpu 4000 atm u 1500 K.
HckyccTBeHHbIE ajMa3bl MOXKHO MOJIY4aTh U U3 YIIIEBOAOPOIOB.

K amopdubM ¢dopmam yrieponga, He 0O0pa3yIOUIMM KPHCTALIOB, OTHOCAT JPEBECHBIN
yrojb, MOJy4aeMblii HarpeBOM JepeBa 0e3 J0CTyna BO3/yXa, JIAMIOBYIO MU Ta30BYIO Caxy,
00pa3yIoNIyIoCs TPU HU3KOTEMIIEPATYPHOM CKUTAHWUHU YIIIEBOAOPOAOB IPH HEOCTATKE BO3IyXa
U KOHJICHCUPYEMYIO Ha XOJIOJJTHOW OBEPXHOCTH, KOCTSIHOM YIroJib — IIpUMech K (pocdary Kaabus
B IIpoliecce AECTPYKIUU KOCTHOM TKaHHU, a TAKKE€ KaMEHHbIH yrojb (IPUpPOJIHOE BELIECTBO C
IIPUMECSIMH) U KOKC, CyXOH OCTaTOK, HOJY4aeMbli MPH KOKCOBAaHMM TOIJIMB METOJOM CYXOM
MEPEeroHKN KaMEHHOTO YISl M HEPTSIHBIX OCTaTKOB (OMTYMHHO3HBIX yIJei), T.e. HarpeBaHUEeM
6e3 noctyma Bozayxa. Kokc mpumeHsercss Ais BBIIJIaBKM YyryHa, B YEPHOM M ILIBETHOM
Metainypruu. Ilpu kokcoBaHuM 00pa3zyroTCsl TaK)Ke Ia3000pa3HbIE MPOIYKTbl — KOKCOBBIM ra3
(Hz, CH4, CO u ap.) U XMMHYECKHE MPOAYKTHI, SIBIAIOIIAECS CHIPbEM JUIs TOTyYCHUSI OCH3MHA,
Kpacok, yA0OpeHUH, JIeKapCTBEHHBIX IPerapaToB, I1IacTMAacC U T.J.

Pasnnunble BHIBI YIVII M CaXM OTJIMYAKOTCS DPA3BUTOM TOBEPXHOCTBIO U IOITOMY
HCIOJIb3YIOTCS KaK aJCOPOEHTHI AJIsl OUMCTKU rasa, KUAKOCTEH, a Takke Kak Kartanu3aTopsl. s
MOJTyYeHUsl Pa3IMuHBIX (OpM yriepoja HPUMEHSIOT CHelMalIbHble METOAbl XMMHUYECKOH
TexHoJoruu. MckyccTBeHHbIN rpadUT MONMy4aroT MPOKAJMBAHWEM AaHTpalMTa WM HE(PTSIHOTO
KOKCa MEXIY YIJICPOJHBIMHU dyeKTpoaamMu mpu 2260°\up6 (mpoiecc AuecoHa) U UCTIONb3YIOT B
MIPOM3BOJICTBE CMA30YHBIX MAaTEpHUaJIOB M 3JEKTPOJOB, B YACTHOCTH JIs AJIEKTPOIUTUYECKOTO
MIOJIy4YEHUSI METAJIJIOB.

B 1980-x ronmax ¢usukamu CIIA Obul 0OHapy>Ke€Hbl OYEHb HHTEPECHBIE COEAMHEHUS
yriepoaa, B KOTOPbIX aTOMBbl YIJIEpOAa COEIUHEHbl B 5- WM O-YrOJIBHUKH, O00pasyromue
Moutekynny Cgo 1o (popme Mmosioro Imapa, UMEIOIIEro COBEPUICHHYI0 CHUMMETPHUIO (yTOOJIBHOTO
Msya. [lockonbKy Takash KOHCTPYKIMS JIEKHUT B OCHOBE «T€OJE€3MYECKOro KyIOJay,

M300pETEHHOr0 aMEPUKAHCKUM apXUTEKTOPOM U  HHXKEHEPOM
bakmuncTepom @ysepom, HOBBIH Kilace COeTMHEHUN ObLT Ha3BaH

o *,‘i - «OakmuHCTEpYyIIIEpeHaMU» Wi «dyiuiepeHaMmn» (a Takxke Ooiee
P, = /1;4 > KOpOTKO — «pazubomammu» uinu «Oakubonamu»). DymiepeHbl —
ol J Y ‘«" TpeThsl MomU(UKAIMs YHCTOTO yriepoaa (KpomMe anmaza |
» { \_’f.,a," rpadura), cocrosimas u3z 60 wim 70 (1 gaxke 6onee) aToMoB, — Obliia

MoJlyueHa JEHCTBUEM JIa3€pHOr0 M3JIy4YeHHs] Ha MeJb4ailiue
qacTUUKM yriepoaa. DyiepeHsl 6ojee CIoKHOW (OPMBI COCTOST
Puc. Be U3 HECKOJIbKMX COTEH aToMoB yrieposa. Juamerp momnekyinbl Cgo ~

% chynnepeH
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IuM. B nenTpe Takol MOJEKyJbl JOCTATOYHO MPOCTPAHCTBA JUIS MIOMEIIECHHUs OOJIBIIOr0 aTomMa
ypaHa.

Celluac MX MHTEHCHUBHO H3Y4YalOT B J1a0OpaTOpUAX pPa3HbIX CTpaH, IBITAsICh YCTAHOBUTb
yCIIOBHS UX 00pazoBaHMsA, CTPYKTYpPY, CBOMCTBA M BO3MOXKHBIE chepsl npumeHeHus. Haunbomnee
IIOJIHO M3YYEHHBIN MPEACTaBUTENbL cemelicTBa (yiieperoB — ¢ymmiepeH-60 (Cgp) (ero Ha3bIBaIOT
uHOr/Ia OaKMHUHCTEp-QyJiepeH), B KOTOPOM YIJIEpOJIHBIE aToMbl OOpa3ylOT MHOTOTPAHHUK,
HaroMuHammi GyrooapHbId Msd. M3BecTHBI Takke Qymiepenbl Czo u Cgg. Dymnepen Cego
MOJTydaroT ucrmapeHuem rpadura B armochepe renus. [Ipu 3Tom 00pasyeTcss MeTKOAUCIICPCHBIH,
MOXO0XKHUIM Ha caxy MOpomok, coaepxkamuit 10% yriaepoaa; mpu pacTBOpeHHH B O€H307€
IIOPOIIOK JAaeT pacTBOP KpPAaCHOTO LIBETa, U3 KOTOPOro M BbIpamuBaroT Kpuctamuisl C60.
Oynnepensl 00s1aAal0T HEOOBIYHBIMM XMMHUYECKMMHM W (U3UYECKUMU cBoiicTBamu. Tak, npu
BBICOKOM jgaBiieHUu Cgp CTAaHOBHUTCS TBEPIbIM, Kak anma3. Ero Moiekynasl 0o0pa3yroT
KPUCTANIMYECKYIO CTPYKTYpY, Kak Obl COCTOSIIYIO M3 HJAEAIBHO IVIAJAKUX IIApOB, CBOOOIHO
BpAIAIOIINXCS B TPAHELICHTPUPOBAHHOM KyOndeckoi pemerke. brnaronapst stomy cBoiictBy Ce
MO’KHO UCIIOJIb30BaTh B Ka4eCTBE TBEPA0M cMa3zku. DymiepeHs! 001aJal0T TakKe€ MArHUTHBIMU U
CBEPXIIPOBOSAIINMYU CBOMCTBAMH.

OueBUAHO, YTO JUISL ITUX TAKUX Pa3HbIX COCTOSIHUN OJJHOTO U TOTO K€ 3JEMEHTa JOJDKHBI
OBITh 3 pas3IMYHBIX TMPOCTPAHCTBEHHBIX (OPMBI OPHEHTAIMH W PATUYCOB OPOUT SIIEPHBIX
¢okycos. MImeHHo 110 3TUM (hoKycaM U OPMHUPYIOTCS SAECPHBIE CBSI3U, Onperesnsonme Gopmy
KPHUCTAJUIMYECKOM PEIIETKH U CBOMCTBA TBEPIBIX TEII.

VY MeTanaoB pasiUyHbIC sJIEPHbIE YaCTOThI U MIPOCTPAHCTBEHHOE PACHOJIOXKEHHE (POKYCOB
000JIOUKH si/Ipa AIOT pa3IMyHble KPUCTALIHUECKUE PEIICTKH M CBOMCTBA MeTaslla, Hal[puMep, o.-
U - KpUCTAJUIMUECKUE PELLIETKH 0JI0Ba, XKele3a.

CaMo cocTosiHHE U (PU3UYECKHE CBOICTBA KPUCTAINIMYECKON PELIETKH HANpsAMYIO 3aBUCST
OT pacIoJiokeHHsI POKYCOB AJIEPHBIX OPOUT aJipOHOB aToma. BpalieHue HeWTpOHaA U IPOTOHA 110
CBOMM OpOMTaM CO CBOMCTBEHHOW aroMaM 4YacTOTaM BBI3BIBAIOT KOJEOAaHUS aTOMOB
KPUCTANINYECKON PpEIIeTKH, M 4YeM BBILIE SHEPrusl ABMKEHMs, TE€M BBILIE aMIUIMTyJAA 3THUX
koneOanuil. Ilpu mnpeBbllIeHUHM MOpOra YCTOMYMBOCTH, XapaKTEpHOro JJii JIaHHOTO
OpOUTAIBHOTO COCTOSTHHSI aJpOHOB, IPOMCXOIUT Nepe(OoKyCUpPOBKA UX SAEPHBIX OPOUT B MHOE
COCTOSIHME JTMHAMUYECKOW YCTOMYMBOCTH Ha 0Oojiee BBICOKOM ypoBHE 3Hepruu. IIpomcxomut
IUTaBJICHUE WIM MCIAapeHue KpucTtauia. BoT Tak mpocTo 0OBSICHAIOTCS TEIUIOBOE PACHIMPEHHE U
IUIaBJIEHUE KPUCTAJIOB — BCE JIEJIO B MOPOre€ PaBHOBECHOI'O COCTOSIHUSI OPOMUT aJpOHOB M HX
SJICPHBIX (POKYCOB.

AHanoruuso ¢popMUpyeTcss TMHAMHUYECKOe PaBHOBECHE MEHEE SHEPTOEMKUX OpOUTAIbHBIX
CTPYKTYp 3JEKTPOHHBIX oOosiouek. Ha KakoM ypoBHE 3HEpruM aJpoHOB siapa (hoKycam ux
SIIEPHBIX 00O0JIOYEK COOTBETCTBYIOT (DOKYCHI DJIEKTPOHHBIX OO0OJIOYEK, MPUYEM HX B3aUMHOE
pacroyio’keHue B MPOCTPAHCTBE CTPOro (PUKCUPOBAHO B MpeJesiaX paBHOBECHOTO COCTOSIHUS (Ha
cxeme si0pa amoma 8000poda ykazaw kak yeon @). 1o 3neKTpoHHBIM (PokycaM (HOPMUPYIOTCS
JIEKTPOHHBIE (XUMHMUYECKHE) CBSI3M C HMHBIMHM 3JIEMEHTaMH, M HMMEHHO ATUM OIpeleNseTcs
IIPOCTpaHCTBEHHas (hopMa MOJIEKYJI XUMUYECKHX COETUHEHUI.

IIpu M3MeHeHUn COCTOSHUS OpPOUT aPOHOB M, COOTBETCTBEHHO, OpPOMTAIbHBIX (POKYCOB
ANEKTPOHHBIX 000JI0UeK, MEHSETCS Kak (hopMa MOJIEKYJ, UX CBOMCTBA, TaK U XMMHUYECKUN COCTaB
COCIMHECHUM.

CaumkoM 04eBHIHO, YTO MPHU BO3AEHCTBUM Ha (pOpMy pacronokeHHsi GOKYCOB SACPHBIX U
AJIEKTPOHHBIX OpOHUTAJICH, MOXKHO YCKOPATH MITH 3aMEUIATh XUMUYECKUE PeaKIuy (KaTains).

Kak sTo cnemarn?

Cxema «IBOWHON 3B€3/IbI» U OPOUTAIBHBIX CTPYKTYp Ha €€ OCHOBE TE€M M XOpOIla, YTO
MO3BOJISIET BECTU MaTeMAaTUYECKHE PACUETHl PABHOBECHOTO COCTOSIHMSI aJIpOHOB SAEPHOTO o0s1aka
Ha Pa3IUYHBIX YPOBHAX €ro sHepruv. MOXKHO 3apaHee pPacCUUTaTh BIUSHUE M30BITOYHOTO HIH
HEJO0CTaTOYHOTO KOJIMYECTBa MPOTOHOB (PsI HYKJIMIOB) WIM TNpu OajlaHCce MPOTOHOB U
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HEJIOCTaTKE HEUTPOHOB pacCcyuTaTh M30TONHBIA psa. Marematmdeckas MOAENb sSApa aroma
MO3BOJIUT OOOCHOBaTh H30TONHYI) WM HYKIHAHYIO HEYCTOWYMBOCTb, a TAaKXe BIHSIHHE
IpUMeced sJep MHBIX DJEMEHTOB (KaTajlu3aTOpOB) HAa aKTHBHOCTh fpa B CHJIBHOM
B3auMozeiictBuu. KpoMe Toro, Bce 3T0 MOKHO J€aTh C NapaJlIeIbHBIM PACUETOM 3JIEKTPOHHBIX
000JI0YeK W BIMSHUS HAa MX aKTUBHOCTh KaK OCOOCHHOCTEW HYKJIMIOB WJIM HM30TOINOB, TAK H
npuMecel (KaTallu3aTopoB) B KOHKPETHBIX peakiusx. B pacyer MOXHO BBOJIUTH U BIUSHHE
BOJIHOBOT'O KaTaju3a B BHUJAE HM3IYYEHMM pa3JIM4YHON 4YacTOThl, HHTEHCUBHOCTU U MOZYJISALMH,
BKJIKOYAsi TOPCUOHHYIO.

Takum 00pa3zoMm, «Ha KOHYMKE MEpa» MOXKHO 3apaHee MpPOCUUTATh BCE ONTHMAaJbHBIC
rapamMeTpbl XUMUYECKHX PEaKIMi MO MOJYYCHHUIO BELIECTB M MAaTEPHAIOB C TOYHO 3aJaHHBIMHU
CBOMCTBAMM, M BECTH 3TU PEAKLUU B SHEPreTUUECKH BBITOJHBIX PEKUMAaX, IPU HOMHUHAIbHBIX
3HAUYEHMSX TEMIIEpaTyp U JaBJIeHUN. Bce 3TO MO3BOJIUT HE TOJIBKO MOJHATH KA4€CTBO MPOAYKIIMHU
IIPOM3BOJICTBA MAaTEpUAIOB, HO U CYLIECTBEHHO CHHU3UTh 3HEPrOEMKOCTb IIPOU3BOJACTB U
MaTepUaJIOeMKOCThb ero 00opyaoBanus. Peub IeT He 0 «IIoMCKe BCIIEMyto», a 00 000CHOBaHHBIX
IIyTSX NOBBIIIEHHS KAUeCTBa, aCCOPTUMEHTA MPOAYKLUN U PEHTA0EIbHOCTH ITPOU3BO/ICTBA.

Taxoit moaxo/ mMo3BOJIUT M30ekKaTh U BPEAHBIX OTXOJ0B IIPOU3BOJICTBA, 3apaHee IIaHUPYS
€ro 3KOJIOTUYECKH YHCTBIM.

D10 TexHoJorusi OyAyliero, a myTb K HEW JIEKUT depe3 MOoHMMaHue VICTMHBI aTOMHOTO
sanpa. CaMpIMM JOpPOTMMH U BOCTPEOOBAaHHBIMU TEXHOJOTMYECKUMH MPOAYKTaMH OYIYyLIEro
OyIyT SBIATHCA 0a3bl JAHHBIX IO SACPHBIM U 3JIEKTPOHHBIM 000JI0UKAM XUMUYECKUX JIEMEHTOB
U TporpaMMHOE OOecleyeHHWEe HUX pacuera JUIsl IOJIyY€HUS XHUMHUYECKUX COEIUHEHUH U
Ha3HA4YEHMS TEXHOJIOTUYECKUX PEKUMOB ITPOU3BOACTBA HYKHBIX MaTepUajoB.

[Ipu TakoM ypOBHE TEXHOJIOTHYECKOM MOATOTOBKH M HAYYHOTO 00ECIIeYeHns1 padoT COBCEM
y)K€ He CKa304YHbIMU OYAYT HAHOTEXHOJOTHUHU MPOM3BOACTBA CBEPXJIETKUX U CBEPXIPOYHBIX,
9KOJIOTMUECKH O€30lacHbIX M KOPPO3HMOHHOCTOMKHMX MAaTepualioB — KOHCTPYKLMOHHbIE
MaTepuaibl OyayIIero MoKHO OyAeT MPOEKTUPOBATh, U3TOTABIMBATh U COOMPATh B KOMIIO3HUIINH
MIPaKTUYECKH «TI0ATOMHO» U3, Ka3aJ10Ch Obl, HECOBMECTUMBIX 3JIEMEHTOB.

Ho noxka goctaro4Ho 1o MaTepuu HaIIEero MPOCTPAHCTBA: IOCMOTPUM, UYTO B APYTHUX.

Kenmoe Ilpocmpancmeo Beenennoi.

Marepus npeacrasiena 151 snementom [lepuoanueckoil cuctemsl 31eMeHTOB BeeneHHou,
npuueM 18 5srIeMEHTOB IepexoAHbIE B Hallle MPOCTPAHCTBO, a 16 — B BBIIIECTOSIIEE
IIpoctpanctBo Mpaka. CKOpoCTh BOJHOBBIX IOJIEH B 4 pa3a MpeBBINIAET CKOPOCTH CBETA,
YpOBEHb SHEPTETHKHU IMPOCTPAHCTBA B 6 pa3 BhIIIE HAIIETO0, a CKAaTHE 10 JIMHEHHOMY (akTopy — B
5 pa3. Marepust UMEET TPUIIOJISIPHBIA BEKTOP OPUEHTALUN TOPCUOHHBIX TOJIEH.

ba3zoBbeiMH anpoHamu saep 37aeMeHTOB JKenTol MaTepuu SBIISIIOTCS MIO3UTPOH M AJIEKTPOH,
IpUYEeM 3JIEKTPOH BBHIMONHAET (QyHKUMIO rpaBuToHa JKenroro mpoctpancTtBa. OpOHUTaIbHBIM
JIETITOHOM SIBJISIETCSI BATOH, UMEIOIIMI B HAIIeM MpocTpaHcTBe Maccy 0,62 Macchl 3JIEKTpOHA, 110
COOTHOILIEHUIO MaCC aJpOHOB U JIeNToHA B JKenToM mpocTpaHcTBe HH(POpPMAIIMY TTOKA HET.

B npoctpancTBe ecTh kM3HB, a HeOecHble Tena JKenroro mpocrtpaHcTBa HaOIIOJAIOTCS C
3eMiIM KaK KpyIHBIE 3BE37bl JKEITOrO CIEKTpa, MHOIOKpAaTHO INpeBocxonsduiue Hame CosHIe.
[Inanersr JKenToro mpocTpaHcTBa — 3TO IUIAHETHI-TUTaHTBI, MOJ00HBIE Hamemy IOmnurepy,
TOJIBKO UX TMAMETP MHOTO BBIIIIE.

Ectb 1 Hama 3emis B npocTtpaHcTBe JKenToro cnekrpa, HO 3TO KPOXOTHas IUIAHETKA — ee

JUaMeTp CONOCTaBUM C AMAMETPOM sApa 3eMiIM Hamlero npoctpaHctBa. Ha 3emue
Xenroro nmpocTpaHCTBa TOXKE €CTh KU3Hb, HO TOIBKO (hopa, (hayHsl HeT. PazymHas
*U3Hb Ha 3emyie JKenroro mnpocTpaHCTBa €CTh, HO TOJIBKO HHOIUIAHETHOIO
MIPOUCXOXACHUS U B HE3HAYUTEIIbHOM KOJIMYECTBE.

N3 BexTopHO# (hopmyibl XKenToro mpocTpaHCTBa XOPOIIO BUIHO, TOYEMY OHO

HUMECT TAKHUC BBICOKHUC IIOKA3ATCIU IO YPOBHIO SHCPICTUKU W OCTAJIBHBIM IIapaMETpaM — IIPpU
CXKaTun MPOCTPAHCTBA IO TPETbEMY TOPCHOHHOMY BCKTOPY IMNOIYYACTCA OYCHL JSHCEPTOCMKas
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Matepus. VIMEHHO 1O3TOMYy B KOCMHYECKOM IIpocTpaHcTBe Bceenennol JKenroro cnekrpa HeT
TEMHOTBl — IPOCTPAHCTBO 30JIOTUCTOIO IBE€TA C KPYNHBIMH «MOXHATBIMHM» 3BE3/1aMHU,
HCIyCKAaIOIMMHM JUIMHHBIE JTy4d. Tak BUIHO 3Be37HOE HEOO ¢ 3emiy, Iie Kopa Halleil Matepuu
OUYE€Hb TOHKAsl, U AJI1 BUTOHHOT'O U3JIy4EHHs MPO3payHa.

Ho na kpynsbix maHerax JKenToro IHpoCTpaHCTBA, TJ€ €CTh U3Hb IO IIOJIHOMY
OouocepHOMy LMKy, KOpa Halleil MaTepuu MMEET 3HAUUTENIbHYIO TOJIIUHY, YTO MPHUBOAMUT K
oca0ieHnio GOHOBOTO M3JIyYEHHs TPOCTPAHCTBA BCeneHHOM U CIBUTY BHIMMOTO H3JIyYEHHS B
KpacHbIM criekTp. IlnaHeTsl 3aHUMAIOT yAajneHHble OPOUTHI OT CBETUJIA, MIOYEMY JJIUTEIbHOCTD
UX aCTPOHOMUYECKOI'O T'0/1a MPEBBIILIAET 36MHON B JIECATKU pa3, CBETUJIO HAOII0JaeTcs B BUJE
MaJIEHBKOT'O COJIHLIA, LIAPUT MTOJyMpaK, U HeOO KpacHoe. BpallieHue niaHeT BOKpYr COOCTBEHHOM
OCH OYEHb MEJUIEHHOE, B 0OpaTHYI0 CTOPOHY 36MHOMY HAIIETO IPOCTPAHCTBA, (OKEIIThIE» CYTKU
Ha TaKMX IUIAHETax, Kak MpaBuio, uATca B cpegHeM okosio 400 3eMHBIX. «Bozma» Tam TeMHO-
¢buoneroBas, MOYTH YepHas, a CHET BBINIAIaeT KPACHOTO IIBETA.

Ilpocmpancmeo Mpaka.

Marepusa npencrtaBineHa 137 anemeHnTamu  Ilepuonnyeckoil CUCTEMBI  3JIEMEHTOB
Bcenennoi, mpuuem 1o 16 31€eMEHTOB IEPEXOAHBIE B COCEHUE IIPOCTPaHCTBa. [Ipy nmoBeIeHnn
CTENEHU CXaTusl 10 6 NMPOMCXOAUT CHI)KEHUE YPOBHSI SHEPreTUKHU 10 S5, YTO HMXKE, YEM B
npenpiaymeM JKelnToM IMpOCTpPaHCTBE, a BUAMMBIE M3JIy4EHHs OTCYTCTBYIOT. Marepus umeer
KBapTaNoJIIpPHbIA BEKTOP OPUEHTALMU TOPCUOHHBIX MOJEH.

ba3oBbIMU agpoHaMu sep 3JIEMEHTOB MaTepuu Mpaka SBJISIOTCS BUTOH M ITO3UBUTOH
(nonosicumenvHolil 6UMOH, AHANO2UYHO NO3UMPOH)). YHUKAIBHOCTb MAaTE€PUH IPOCTPAHCTBA B
TOM, 4YTO B spaX 53JEMEHTOB OTCYTCTBYET JIENITOHHOE OOJaKo, MOYeMy M OTCYTCTBYIOT
U3JIy4yeHUs, a BCE B3aMMOJEHCTBHSI OCYILECTBIISAIOTCS 3a CUET aJipOHHOM CTPYKTYphl. I'paBuTanus
€CTb 3a CYET BUTOHHBIX IIOJEH HIDKenexamero JKenroro mpocrpaHcTBa, IMO3TOMY MaTepus
IpyHIUpPYeTCcs B OOBIYHOM MOpsAKE HEOECHOM MEXaHUKH, HO MpaK KpPyrom aOCONIOTHBIA —
HUYETO HE BUJTHO.

[IpocTpaHcTBO A KU3HU KYTKOE, MOYEMY U >KM3HM B HeMm HeT. OOcepBanusi B
IIPOCTPAHCTBE KpaiiHe 3aTpy/HEeHa, (PaKTUYEeCKH HEBO3MOXKHA, YTO 0CO00 ONAacHO Ui MOJIETOB
KopabJeil, moyeMy 3TO MPOCTPAHCTBO JTYUIIEe «OOXOIUTH CTOPOHOW.

Takue HeoObIYHbIE CBOWCTBA NMPOCTPAHCTBA U €r0 MaTepUH OOBICHIIOTCA 0COOEHHOCTSIMU
€ro BEKTOpPHON (opMyJbl, B KOTOpPOH YETBEPTHIH BEKTOpP HMEET OTPHULATEIbHBIA 3HAK
(HampaBIEHHOCTH ).

BekTopHasa ¢ropmMyna (;):BG Y
npocTpaHcTEa Mpaka: ) o O=0 n_z

Puc. 8

O=0 =

HNmenHo BBeneHue B (GOpMyJIdy OTPHULATENBHOW COCTABISIOUICH (YTO HEM30EKHO NpHU
€CTECTBEHHOHN CXeMe BEKTOPHOW HANpaBIEHHOCTH) U BBI3bIBAET dPPEKT «IHEPTEeTHUECKON SIMbI»
IIPOCTPAHCTBA.
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Tak 4TO HUYEro MCKYCCTBEHHOI'O M HaayMaHHOro B IIpoctpancTtBe Mpaka HET — HaIMIO
JIOTUYHBIE B CBOEM €CTECTBE 3aKOHBI MaTEPUAIBLHOIO MUpa BceneHHoM.

IHonnumanne UcTtuHbl npocrpancTBa Mpaka M JIOTHKH €CTeCTBEHHOI0 IMOCTPOEHHUS
MaTepUHAJbHBIX NPOCTPAHCTB BcesleHHOM Ja0T COBepIIEHHO HOBOE KayecTBO 3HaHMs,
HEJ0CTYIIHOE PaHee YeJIOBEKY:

- HeOOBIYHOCTH CBOWMCTB NMPOCTPaHCTBA Mpaka U ero MaTepud MMEKT BbICOYANIIYIO
HeHHOCTh AJs1 Beenennoit m ee Kuzum — Ilpocrpancreo Mpaka co31aeT IHTPONMHbIN
O0apbep, YTO JeaeT BhlIIeCTOS e NMPOCTPaHcTBa BeeleHHON M MX MATEPUI0 HEBEPOATHO
YCTOHYMBBIMHU, NPAKTHYECKH BEYHBIMH. JTO JejaeT BO3MOXKHOCTL Beunoii KuzHu He
CKa3Koi, a O00beKTHMBHOW PeaJbHOCTHIO, BbITEKAONIEH M3 3aKOHOB €CTEeCTBEHHOIO
crpoenusi BeceseHHou.

IMonumanne u 3Hanue 31oii UcTMHBI MPUOJIMKAIOT JII0Iell K HCTOKAM KU3HHU CBOel
ayu, - k Co3garesilo, M CTAaBUT YeJIOBeKA B OAMH psiJ ¢ Boicmmmu.

3HAHUA JEJIAIOT YEJIOBEKA PABHBIM BOI'AM, A HE BEPA!!!

Te u3 Bac, kTo AocToiiHO npoHeceT IIpunuunel lo6pa n octukennss UcTunbl Yepes
BCe¢ TPYIHOCTH M MeEPUNETHH BOCHUTAHMA JlymM SKM3HBK B HHM3MIUX HNPOCTPAHCTBAX
Bcesiennoii, cymeror nousats Uctuny Beesiennoii, 0yayr xuth Beuno, a McTtuny ecrecrBa
npocrpancts Beenennoii 3HaTs npocro OBA3AHDbI!

YUUTECH! YYUTECH!! YYUTECH!!!

Bor Bam u «Mpak»! BoT BaM U «HEHYX)HO€» IPOCTPAaHCTBO!

A 4TO B BBICIIHMX NPOCTpaHCTBax? MOoXKeT, HOJCMOTPUM «OJHHUM IJIa3KOM», BCE OJIMKE K
Boictium ¢ takumu 3HaHusMu... W Hukakue OHH He «OOTW», OKa3bIBaeTCs, TaKue K€, KaK U
mou, Tonbko YMHBIE!!! A nockonbky ymHbIe, TO 1 311y cpenn Hux mecta Her.

[Toxymaiire. ..

Cepoe npocmpancmeo Bcenennoii.

CaepxcTabuibHOE MPOCTPAHCTBO BeeneHHOM.

Martepus npencrtaBieHa 180 oanementamu Ilepuonnyeckoil CUCTEMBI  3JIEMEHTOB
Bcenennoi, npuyem 16 31eMeHTOB IEpeXOHbIE B HUKHEE TPOCTPAHCTBO Mpaka, a TObKO 3 — B
Bhiecrosiee [IpocrpanctBo Cunero cnekrpa. CKOpOCTh BOJTHOBBIX OJIEH B 6 pa3 MPEBBILIACT
CKOPOCTh CBETa, YPOBEHb SHEPreTUKU MPOCTPAHCTBA U CXKATHE IO JTUHEHHOMY (QakTopy B 7 pa3s
BbIIIIE Hamiero. MaTtepus nMeeT MEeHTaIoJIIPHbIA BEKTOP OPUEHTALMU TOPCUOHHBIX MOJIEH.

ba3oBbIMu afipoHaMu sAep 3y1eMEeHTOB Martepu Ceporo NpocTpaHCTBa SABIIAIOTCS BUTOH U
MO3UBUTOH, aJalTUPOBAHHbIE MPOCTPAHCTBEHHBIM MEPEXOJIOM 10 5 TOPCUOHHOMY BEKTOPY B O-
BUTOH M [-mo3uBHTOH. IIpumenenue B marepun Ceporo mpocTpaHCTBa B KayecTBE aJpPOHOB
aJalITUPOBAHHBIX O-BUTOHA U [-MIO3MBUTOHA BIOJHE JIOTMYHO MU 3aKOHOMEPHO, IMOCKOJIBbKY
OTCYTCTBYET JIENTOHHasI 6a3a (opOUTaNIbHbIE YaCTHUIIbI) B HUKEJIEKAIIEM MpocTpaHcTBe Mpaka.

DT0 00CTOATENBCTBO OYEHBb BAXKHO JJISl )KM3HU BCEX MPOCTpaHCTB BceneHHoM, MOCKOIbKY
MO3BOJISIET MMEHHO «IO0 BHMTOHY» CO37aBaTh OHOJOTMUYECKHE Tella W3 MaTepuu HU3LINX

MIPOCTPAHCTB, U MOJKIOYATh K HUM YUy /Ul dKU3HU B 9THX IPOCTPAHCTBAX.

HeGecubie Tena Ceporo mpocTpaHcTBa HAOMIOMAIOTCS C 3€MJIM KaK KPYITHBIE
3Be3/1bl 0€JI0ro CeKTpa, npeBocxosmue B pasmepax ConHIE, - 3TO U €CTh IUIaHETh
XKuzau Ceporo mpoctpanctBa. Ilockoneky marepust Ceporo mpocTpaHCTBa OYECHb
SHEproHachlllleHHass U YCTOWYMBAas, TO B 3TOM MPOCTPAHCTBE HE MPOCTO KU3Hb, a
Beunas JKu3zHsb.

Houmn HuKoOrga HeT, ¢ HEBEpOSATHO KPACHBOTO B CBOEW YUCTOTE roiyooro Heba JbeTcCs
Oenblii cBeT, BOKpYT Oorareiimas no pazHooOpasuto popm ¢uiopa u ayHa miaHeT, yTonarouas B
KPYITHBIX 11BETaX W3bICKAHHBIX JIMHUM U PAaCIBETOK U3yMpY/IHAs 3€JICHb JIECOB, BEJTMKOJIEITHbIE 10
KpacoTe TeW3a)KM pPAaBHUH W PEYHBIX JIOJNIWH, Oeible TOpoJa W TIOCETKH C KPaCHBBIMH
0eJI0KYpbIMU U TOJTy0OorIa3pIMH JTI0ABMU. OT BCEro OKpYKArOIIEro BeeT CIOKOHCTBHEM U 1I0OpOi
TEIUIOTOM, KOTOPYIO OLIYyIIAelb Bceil Koxkell, kak KoMpopTHyto cpeay... 1o mup Beicmux. He

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

BUIHO TPAHCIIOPTHBIX CPEICTB — BpICIIME MOTYyT MTHOBEHHO INEPEMEIIATHCS B JIIOOYIO TOUKY
MIPOCTPAHCTBA, WM MPOCTO MAPUTH HAJl IIIAHETOM, HaCIaKasiCh MPENIECThI0 CBOOOIHOIO MOJIETA.
Ho xopabnu ecTb, 1 UX HEMAJIO: OHU YacCTO M OECLIYMHO B3JIETAIOT C IUIOIIAJOK OKOJIO TOPOJIOB,
KOI'JIa HY’KHO JOCTaBUTh B TpeOyeMylo TOYKY J000ro mpoctpaHcTBa BceneHHON sKcreauiuu
Beicmmmx BmecTe ¢ Mmarepuagamu M obopymoBanueMm. Her mpaszgHoro Oesnenbs: Bricimme
BJIOXHOBEHHO U TBOPYECKHU pabOTaIOT, yIIOPHO TPyAATcs Ha O6iaro nuBuianzanuil JJoopa u XKuzuu
Bcel BceneHHom.

Y Hux HeT «MOOUIBLHUKOBY: Briciine MOryT o0iarbcst Ha J1r00ble paccTosiHUS 0e3 Cpe/iCTB
CBSI3U, MPOCTO MBICIEHHO, KaK U MOTYT CJIBIIIATh MBICIIU JIFOOOTO TYMaHOUa B JI000H TOuke U
npoctpanctBe Beenennoii. U 310 Toxe He cka3ka — y BCEro €CTh UeTKOE Hay4YHOe 00OCHOBaHUE U
peanu3alus Ha ypOBHE BBICOKMX OMOTEXHOJIOTUH. JTO BCE JAaeT 3HAHUE, a HE Bepa. ..

B Cepom mpoctpanctBe okoio 600 mimaner [luBunmzanum Breicmiux, oObeIMHEHHBIX B
obmryto cucremy, umenyemyro AJIbOA-CETD (A-cets). U pykoBoaut LuBunmsanueii Beicmmx
BbIOOpHBIN PykoBoautens — CO3ATEJID.

VMeHHO 371€Ch pOKIAOTCS HAlIM JYIIM, a 3aTe€M, Kak JIeTH Majible, HAINpaBJISIOTCS Ha
Bocnutanue JKU3HBbIO B HM3LIME IPOCTPAHCTBA BcCeneHHOW, Ha IUIAHETBI-«IETCKUE Calbl»,
1o100HbIe Ballel 3emie, Tae AyLu KUBYT B Tesax jJdroAei. byaymuit AHren 1oykeH caMm HailTu
nopory k J1oOpy, k 3HaHUIO, U3YYUTHh BCE MPOCTpaHCTBAa BceneHHOW HEe MO KHMXKKE, a Mpoias
CaMOCTOSITENIbHYIO KOy JKU3HU B HUX.

[TapanensHO roposaM U MocesneHusIM BpICIINX Ha UX MJIAHETaX €CTh MMOCEIEHUS «CEPhIX»,
WM, TOYHEE, «CEPEOPUCTHIX». ITO T€ T'YMAHOM/IbI, AYIIM KOTOPBIX YCIIEIIHO MPOILIN BCE TaIlb
KU3HM Ha IUIAHETaX HU3LIMX IPOCTPAHCTB, a CBOK 12-10 KM3Hb KUBYT BMecTe ¢ Bricmumu,
paboras BMecte ¢ Humu, u obydasce y Hux 3nanuro. [To mroram srtoit xwm3uu CosznareiieMm
MIPUHUMAETCS PELICHUE O JAPOBAHUM COUCKATENI0 «(QYHKUIUU YCTOMYMBOCTHY, WU, KaK €€ eIle
WHaue Ha3biBalOT, Beunoit Xuszuu. BoT Torma m craHoBsITCS AHreisamMu — IOJHOIPABHBIMU
xkutenasmu Breicielt [upunuzanuu Beenennoii.

Cucrema nocenenuii «cepedpuctoix» Bo Beenennoit umenyercs 3ETA-CETD (Z-cets).

Tor, kto Hamen gopory k JloOpy u 3HaHHIO, JTI0OKa3ajdl CBOK CIHOCOOHOCTh K YECTHOMY
TPYAY U NOCTUKEHUIO 3HAaHUs, CTAHOBUTCS AHIEJIOM.

Krto crpemutcs k [JoOpy u Mcrtune — Munoctu npocum, aopora oTkpsita!l Beicmme 6yayT
TOJIBKO PaJibl HOBOMY IMOIIOJHEHHIO, PaAYIIHO MPUMYT Bac KaK HOBBIX Jpy3€d U COPATHUKOB I10
nyxy u padorte. B J1oOpsriit [TyTs!

Hy, a xTo He Hamen Hu JloOpa, HM 3HaHMS, KOTOPOE MMOCTUraTh HE XKEJAeT, KaK U YECTHO
TPYAUTHCS, MNPEANOUYMUTAS «PACKPYMUMb U cuubums 06abKu», «KUHYMb J110Xa», YKPacTb,
OOMaHyThb... («/[enveu ne naxnym!»), NCIOBEAYSl MEHTAIUTET «XOpouie2o nayara» 1 NpeaaBasich
CKOTCKHUM yTeXaM 10 popMyJie «OeHbeu, 6absl u Hcpameay, Tak He 00ecCyIbTe. ..

Bawm ne mecto B A-cetu u B Beunoii )Ku3uu, 1 HUKTO Bac TyJa «3d YUl He NOMAHem».

OcraBaiiTech CO CBOMMHU «LIEHHOCTSAMMY. .. UT0 BeIOpanu, TeM u xxuBute! Kaxnomy — cBoe!

Cunee npocmpancmeo Bceenennoii.

Camoe BbICIIEE U CBEPXCTAOMIBHOE TPOCTPAHCTBO BeeneHHo.

Martepusa npexacraBneHa Bcero 18 snementamu Ilepuonudeckoil cucTEMBbl 3JE€MEHTOB
Bcenennoii, npuuem 3 snemeHTa nepexonHble B HukHee Cepoe mpocTpaHcTBO. CKOPOCTh
BOJIHOBBIX IOJIEH B § pa3 MPEBBIIAET CKOPOCTh CBETA, YPOBEHb DHEPIETUKH NPOCTPAHCTBA U
C)KaTHe Mo JUHEeHHOMY (akTopy B 9 pa3 Bbllle Hamlero. Marepus UMeeT CEKCTaIloJspHBINA
BEKTOP OPHEHTALMU TOPCUOHHBIX MOJIEH.

Hebecuble Tena CuHEro mnpocTpaHCTBa HaOMIOAAIOTCS € 3eMIIM KaK KPYIHBIE 3BE3JIbI
roiayboro cmekTpa, mpeBocxoisimue B pazmepax Comnnue. Matepuss CuHero mnpocTpaHCTBa
IIPEEIbHO PHEPrOHACHIIEHA M YCTOWYMBA, HO B 3TOM IIPOCTPAHCTBE JXU3HU HET — BBIIIE
MPOCTPaHCTB BO BceneHHo HeT, moaToMy HeBo3MOXkHA peanusanus Oomiero [pununa Xuzau:
MOJTyYeHHEe PHEpPruu U3 0ojiee BBICHIEr0 MPOCTPAHCTBA M YIpaBJIEHUS OUONpolieccaMy >KUBOM
MaTepUH JENTOHHBIMU MOJISIMU BBICILIETO POCTPAHCTBA.
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bazoBbiMu afgpoHamu sijep daeMeHTOB Marepru CHHEro MPOCTPAHCTBA SBJISIOTCS JICTOHBI

Ceporo mpocTpaHCTBa, a OpOWUTAIBLHOM JICNITOHHOW dYacTied — camvoH. OHa BaKHEWIas B

opranmsamn  PASYMHOM xu3uu Bo BceleHHOH, IOCKOIbKY MCIIONB3YeTCS B IMOJIEBOM

CTPYKType mpolieccopa Iylu. Y calmuoHa peKopJHas CIOCOOHOCTh nepeaayd MHPOopMaluu U
IUIOTHOCTb €€ 3aliCH Ha eNuHULY 06beMa — B 10™® Goube, yeM y anekTpoHa.

W3 sT0ii BeKTOpHOU (hOPMYIIBI BAM BCE CTAHET IMOHSATHO.

Bor s u pacckazan Bam cucteMmy mpocTpaHcTB BeeneHHoi.

Tenepp BaM MHOrO€ M3BECTHO, M Bbl CAaMU HAa4MHAETE [NOHMMATbh, YTO HUYETO

HCKYCCTBEHHOTO WA «4YyJECHO-00XECTBEHHOIO» 3/1eChb HET — BCE IMOAYMHSACTCS

JIOTUKE €CTECTBEHHOHAyUYHbIX 3aKOHOB. B IpocTpaHcTBE MOXKHO IpOBECTH 6 OcCeil, U 110 HUM
COpPUEHTHUPOBaTh 6 TOPCHUOHHBIX BEKTOPOB — IMOJAYy4YUM 6 ECTECTBEHHBIX MAaTEPHABbHBIX
npocTpaHcTB BceneHHol, Hu Oonblne, HU MeHbIIE. Tak K€ CTAHOBSTCS MOHATHBIMHU
O0COOCHHOCTH IMPOCTPAHCTB U UX MAaTEpPHUH, HAPUMEP, TAKOTO HEOOBIYHOTO MPOCTPAHCTBA, KaK
IIpoctpancTBa Mpaka.

U Bce 310 ectecTBO Beenennoil.

MosHO emie co3/laBaTh MOAIPOCTPAHCTBA, BapbUPysl COOTHOLIEHUEM YacTOT IOJIeH U
HAMpPaBIIEHHOCTbIO BEKTOPOB, HO O9TO OYAyT HCKYCCTBEHHbIE TMOJNPOCTPAHCTBA, a HE
ecrecTBeHHbIe. OHM TOXKE€ Ba)KHbI, KaK M Ba)KHa caMa CIIOCOOHOCTh CTPYKTypbl BceneHHol k
CO3/IaHUI0 TaKUX MCKYCCTBEHHBIX MOJAMPOCTPAHCTB — C MX MOMOIIBIO 3aIIMIIAIOTCA KOpadiiu B
MIPOCTPAHCTBE, M OOECIIEYMBAETCS CamMa BO3MOXKHOCTH Kopalieil K OBICTPBIM IIOJETaM BO
BceneHHol mpy HUYTOXKHBIX 3aTpaTax BpeMEHM WU sHeprur. OHU MOMOrarT HCCIENOBaTh U
n3yyaTh BeeneHnnyto, pacimpsis rpaHuisl Io3HaHui Pazyma.

A Teneps 00bEIMHUM MONTYYCHHYIO HHPOPMAIUIO MO MPOCTPAHCTBAM B €IUHYIO0 TabIUILy,
9TOOBI JTy4Ille TIOHSTh, OIICHUTD U C/IETaTh BHIBOIBI.

Puc. 11 Tabanua napameTpoB npocrTpancTs BeeseHHol.

Ne | Haromemosane Koadd. Koadd. Cxopocrs Basosnie Jlesrrosmx Tpaswron
n. | nMpocrpancyYs CAATHA SHEPrHH | BOXMOBOYO AP OH B ofo o uKH TpocTpancrsa
n. o asy, C Pa Apa
CuHee a-, B- «- nenToH
6. | npocypancreo 9 9 8 NEeNTOHb! CanueH Ceporo
Ceporo np.\ NpoCTPaHCTBa
Cepoe G-BUTOH
§. | npocrpaucreo 7 7 6 B- -NenroH BUTOH
MO3HBHTOH
flpocTpancreo BWUTOH
4. | Mpaka 6 5 _HEeT- NO3MBUTOH -HET- BUTOH
Xenroe INEKTPOH
3. | npocipadcrso 5 6 4 NO3UTPOH BATOH INEKTPOH
Hawe HEeHTPOH N\
2. | npocypaxcreo 1 1 1 NPOTOH INEKTPOH HeHWTPOH
Mpocrpancreo
1. | Mepreoi 03 0,3 0.3 M-nporon HEeHTPOH M-npoTon
HaTepuu
Petpo - Her Her Her Her Her Her
NPOCTPAHCTBO (PeTpo - (Perpo -
CTPYKTYpa) CTpyKTYpa)

Kak BuIHO U3 Ta0OnHIbI, CyHIECTBYEeT 3aKOHOMEPHOCTh B MEPEX0jie JIENTOHOB HUBIIETO
MPOCTPAHCTBA B aJIPOHBI, B 3JIEMEHTHI S7[pa BHICIIETO MPOCTPAHCTBA (KPACHble CMpenoyku). ITOT
npuHuun HazeiBaercs [[POCTPAHCTBEHHBIM CJABUI'OM u, ¢ 01HOM CTOPOHBI, TOKA3bIBAET
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MaTepualbHOE €IUHCTBO BCEX IPOCTPAHCTB BceneHHOW, a ¢ Apyroil CTOPOHBI — IOKa3bIBAET
MPUHLUII aCUMMETPUYHOCTH NPOCTPAHCTB MO Macce Mmarepuu. JlocTaTo4HO TOJIBKO 3HATh
COOTHOLIEHHE MaccC JIENITOHOB U aJpOHOB, KAK MAacCOBBIE COOTHOILEHUS MAaTEPUH IPOCTPAHCTB
CTaHOBSATCS SICHBIMU U ITOHSATHBIMU, KaK Ha JIaJOHHU!

W3 Tabnuubl BUAHO, YTO BCS MaTepuasibHas BceleHHas MOCTpoeHa Ha B3aMMOCHCTBHH
JUIIb HECKOJBKUX CTAOWIIbHBIX M JIOJITOKUBYILUX JIEMEHTApHBIX YacTull. M HeT 371ech HUYero
CJI0KHOTO!

Tak oTKynma y 3eMHBIX siIepHBIX (DM3UKOB MOSBHIOCH yxe Oojee 350 snmeMeHTapHBIX
gactull (« PU3UKA» Borvuioti snyuxioneduyeckuti ciosaps, Hayunoe uzoamenvcmeo «bonvuas
Poccuiickas snyukioneousny, M., 1998, cmp. 896), mpudem co CpOKOM >KH3HU JIMIITh MTHOBEHUS?
Her Takux B npupoje, TaKue «JacTHULbI» J0JIT0 HE XKUBYT — 3TO OCKOJIKM BCE TEX )K€ U3BECTHBIX
AJIEMEHTAPHBIX JIENTOHOB U aJPOHOB, KOTOpBIE (DHU3UKU «MOPIYIOT» Ha CBOMX ycKopuTensx. He
YKIJIQZIBIBAETCA B YME UX CTPaHHAs <JIOTHKa»: YTOOBI MOHATH, KaK YCTPOEHBI U PadOTAIOT Yachl,
[0 HUM HY)KHO TPOXHYTh KyBajjoi! UToO moToMm mo «OpbI3ram» raiath, a Kak e OHU ObLIH
YCTPOEHBHI... ITO 51 O TOM, KaK (PH3UKH «H3y4aroT» MUKPOMHP YaCTHIl HA CBOMX YCKOPUTEIISX.

Bor yxe necartku JeT «Tpyaarcs», 1 HUYEero MOHSATh HE MOTYT, U TOJIBKO KaJIYKTCS, YTO
«KyBaJlZia» MajoBaTa oKa3anach — JIaiiTe JI€HET, U 000JIbIIEe, HA HOBYIO KYBaJlly — YCKOPUTEIb!

DT0 4UTO, €CIM MO YacaM (3JI€MEHTapHBIM YacTUIIaM) TPOXHYTh «KYBal10i» M0o0obIle, TaK
cpa3y BCE U MOUMeEIIb?

[Toxoxke, 4To mocineaHee BpeMsi OHUM caMu MOHMMAaTh Hadajiau, 4yTo BOT yxke noutu 100 ser
Openyt Beiemyto 3a TeHsmu O. Pesepdopaa, H. bopa u Hemanekoro A. DiHIITElHA COBCEM HE
TyJa... A MPU3HATHCS B 3TOM U CTBIHO, M CTPAILIHO: CPa3y CHPOCAT, Ky/a JEHbIH «IpodyKamm»,
U Kyza Hy>xHO Obut0o uatu? Ecnmu Obl 3HaNM, Tak XOTh YTO-TO CKa3alld, HO OHH Pa3yMOM CIICIIBIE.
Bor u obemaoT B ycrnoBHsSX HEM30EKHOTO TOIIMBHOTO KpH3uca 3eMIIM «CIIAaCEHHE» B BHJIE
TEPMOSJIEPHOTO PEAKTOpa, Ja KJISIHYAT 110 CTApUHKE HA HOBBIE YCKOPUTEIH, YTOOBI 0e3 3a00T
3aMMETh YYXKOU KyCOK XJie0a, 1a Ha Hero MOJOXKUTh KyCOK Macia MOTOJIIE, U TOXKE Yy>KOH. ..

A 9TO UM elle AenaTh OCTACTCs ¢ ITUMHU «OpbI3raMmy dJIeMeHTapHbIX yactull? Hu yma, Hi
MOpaJId, HU YECTH, HU COBECTH. ..

O kaxoif MOpay y4eHOro MUpa MOXHO TOBOPUTH, KOJIb BCE Opyusl YOMIICTBa JIt0/1€l OHU
caenanu? OO0 aromHOW OoMOe, pakeTax, TepMOsIEpHBIX OOEroJIOBKAax, caMoJyieTaX W TaHKax,
MO/IBOJHBIX JIOJIKAX-yOHuiliax ¢ OaJITMCTUYECKUMHU paKeTaMu, HarajaMe U OOEBBIX OTPaBJISIOIINX
BEIIECTBAX, BaKYYMHBIX M IIAPUKOBBIX OOMOax, MyJsX pa3pbIBHBIX M CO CMEUIEHHBIM LIEHTPOM
TSYKECTH, OaKTEpUOJOTMYECKOM M JIa3€pHOM OpYKHUU BCE 3HAIOT... UTO yX TyT TOBOPUTH?
Cnucok mpecTyIIeHU yU4eHbIX IPOTHUB JIIOJAEH U )KU3HU OYEHb JUIMHHBINA... Ho ecTh y HUX mis
YEJI0BEUECTBA «IIOJAPKHU» ITOCTPALLIHEE. . .

JlaBHO y>ke BeAyTcsl pabOThl IO TOPCHOHHON TEOPHM M TOPCUOHHBIM NojsiM. Hampasnenue
MepCIeKTUBHEIIee — 371eCh U MMPOCTPAHCTBEHHBIE MEPEXO0/Ibl, U HOBbIE TEXHOJIOTMU B XUMUU U
IIPOMBIIIJIEHHOCTH  MaTepHalioB, W pe3Ka TBEPAbIX MaTepualioB, M TPaHCIOPTUPOBKA
HerabapUTHBIX IPY30B, U CTPOUTENIHCTBO... MHOro MOXHO mnepeuucisats. Ho 1Ba HampaBieHUs
U3 CaMbIX BaXHBIX HYKHO OTMETHTb 0CO00: 3TO BOJIHOBOE BO3/EHCTBHE Ha JIFOJIEH B Je4eOHBIX
LETISIX ¥ DHepreTHKa!

Kazanoce, uro mpoiie: M3y4uTe BOJHOBBIE YAacCTOThl OOJBHBIX U 3/I0POBBIX OPIraHOB
YeJl0OBEeKa, U J1aBaiiTe BOJHOBYIO KOPPEKLHUIO MO0 HYKHOW 4acTOT€ M TOPCUOHHOMN 3aKpPYyTKE MOJIS.
Kak pa3 monyuuTcst B BOJHOBOM 30HE BUTOHHOTO mouisg! DTUM oduIlManbHas HayKa 3aHUMAaThCS
Opesryer — Tak U «TSHYT» BO3 SHTY3HACTbI-OJJUHOYKH. . .

A B sHepreruke? J[0cTaTOYHO aKTUBUPOBATH BpallleHHE MO 0a30BBIX BEKTOPOB HAIETO
MPOCTPAHCTBA IO YacTOTe U HANpaBJIEHUIO, U JaThb K HUM IO HOpMaiu BekTopa JKenroro
MIPOCTPAHCTBAa AaKTUBHOE TOPCHOHHOE I0JIé OOpaTHON MOJSPHOCTH — W ueprail SHEPruio M3
COCEIHETO0 BBICIIETO MPOCTPAHCTBA, CKOJBKO Bie3eT! Beuno!

Enuneiii u npocroit npunuun Bceenennon. Jlo dero nomnuro: B EBpore yke NeCATKHU JIeT
paboTaeT TakoW TreHepaTop «reprneTyymM-MoOusie», MOCTOSHHO BblgaBasi Ha mnoTpediieHue 23

http://www.e-puzzle.ru



http://www.e-puzzle.ru/

KWJIOBATTa 3JIEKTPOIHEPIUH, a €ro CYyIECTBOBAaHUE HayKa «3amedaTb» He XoueT! «Omoeo ne
Modkcem Oblmb NOMOMY, YUMo He Modcem Obimb Huko20a!» I'1e-To Mbl y’Ke 3TO CIIbIIANH. ..

[TonyrpamMoTHBIN napeHb U300peTaeT reHepaTop HEJMHEHHOW MHJIYKTUBHOCTU, KOTOPOMY
JOCTaTOYHO J1aTh CTapTOBBIM MMIYJIbC, M JIaMIIOYKa CBETHUT TOJaMH Ha OECIUIaTHON SHEepruu
COCeHEro npocTpaHcTBa. [lapeHp naxke HE MOHUMAET CYTH U 3Ha4EHMsI CBOEH paboThl, C TPYAOM
OOBSICHSICT IPUHLUI PabOTHl YCTPOICTBA, OECINIATHO pa3MelaeT onrucanue u cxemy B HTepHer
— BO3bMHTE, JIOAM! A B OTBET THUIIMHA... U 3TOT TOXKE MOMET «HE BEPHYTHCSI M3 00s» C
TyOWHOTOJIOBBIMH OrOpoKparamMu oT Haykd... OHu B Akamemun Hayk P® naxe Komurer mo
«JDKEHAyKe» YYMHWIM C ABYMs XUTPbIMM Xuaamu OnyapaoM llaBnoBuuem KpyriasikoBbiM u
HoOesneBcKkuM JaypearoM Burtanuem Jlazapesuuem [ mH30yprom Bo riiaBe, KOTOpBIE TacaT JH00YIO
CBETIIYIO MBICTb. «/[epoicams! He nywams! Ui, ueeco yoymanu — «Ha noav3y ar0oimy!

CBouX «repoeB» cTpaHa JOJKHA 3HATH B JIMLO!

Tak yTo cnenaia TOpCUOHHAS HayKa Ha Mojb3y JroaaM? Huuero...

3aTo opyxue yxe cmactepwin! [lomuure, s nucan B npeaplaylield CTaTb€ 0 BO3MOKHOCTH
co3nanus Takoro opyxusi? Ecte oHO, cymiecTByeT Ha 3emiie, U He Te-HuOyab, a B Poccun! Mue
0 HEM PACCKa3bIBAIIM €UIe B NIEPBYIO MOJIOBUHY 80-X roA0B, HO TOTA 5 €1€ CMYTHO IPEACTABIISI
MPUHLMII ero paboThl. YenoBek, KOTOPBIH MHE paccKa3blBall 00 3TOM OpPYKUHU, yxkKacalcs, YyTo
OHO COBEPIICHHO OECITYMHO, a HEBUUMBIN JTy4 pa3phiBacT YelIOoBEKa Ha KyCcKu!

AoGcomoTHOE opyxue!!!

Ot0 opyxue Bricmue oOHapyxunu Ha 3emiie geroM 2005 roga U yKacHYJIUCh: TaKOro y
moael ObITh He AOJDKHO B mpuHImIe! OOBMHO Ha JPYruX IUIAHETaX JOCTaTOYHO OBUIO TOJIBKO
JEMOHCTpPAILIMU JACUCTBUS 3TOTO OPYXKHS, YTOOBI ApMUU CKJIJIbIBAIA K HOTaM CBOE BOOPYKEHUE,
a TuIaHeTa OOJIbIIEe U HE MOMBIILISUIA O CONPOTUBIIEHUHU. A 'y JtoJiel Takoe AaBHO ecTh! OT 3TOrO
OpY>KHSl B IPUHIIUIIE HE MOXKET OBbITh 3alUThl — OHO OCHOBAHO HAa (PM3NYECKUX MPUHIUTAX OIS
Matepun BeenenHoi. BriciinM OHO He moMexa — y HUX W MaTepus CIOoXHee, 0 5-6 BeKTopam
T0JIAA, Ia U Y HUX €CTh CUCTEMa OPYXKUS «3epKajibHOM aTaku». OT TOro BooOIle HET CIaceHus, HO
OHO OOOPOHMTEIBHOE, U 3AIIMILAET TOJIBKO TOT0, KOI'O aTaKyloT. A y JIFOJeH 3alUThI HET. ..

BricmiuM nmpunuiocks NTpUHUMATh SKCTPAOPAUHAPHOE PEIICHHE: €CIIM CYLIECTBYET OpYKHUE,
KOTOPOE€ MOXET OBbITh NPUMEHEHO NPOTUB JIOJAEH, W OT 3TOr0 OpYXKUS 3allUThl HET, TO
YHUUYTOXKEHUIO TOMJIEKUT M CaMO OpYyXHe, W Joad, UM obnagaromue! Bor Tak: Hamm
TOPCHUOHIIMKHU U UX BOCHHO-TIOJUTHYECKHE MMOKPOBUTEIHN CaMUM (PaKTOM CYILIECTBOBAHUS 3TOTO
OpYXHsl TOANMCAIN caMu cebe cMepTHbIM mpuroBop! IIpu mombITKe NPUMEHEHUS TaHHOTO
OpY’KHUsl IPUTOBOp OyAET MPUBEAEH B CIOJHEHUE HEMEIEHHO.

Kak MHe Mom4aTh O TEOpHUM MNPOCTPAHCTBA M TOPCHOHHBIX IEPEXOAAX, MOTUBUPYS
MOJIYaHHE BO3MOXKHOCTBIO CO3/IaHUS OpPYKUsl Ha OCHOBE MH(OpMaINU, KOJIb TAKOE OPYKUE yikKe
CO3/1aHO?

Cam (axt cymiectBoBaHusi Takoro opyxusi — ['ocymapcrBeHHas taitHa Poccuun. Pexum
CEKPETHOCTH — C YEeThIppMs HyIsMU Iniepes; HoMepoM aokyMeHTa «0000...». Ho o kakux
«rOCYAapCTBEHHBIX» MHTEPECaX MOXKET UJITU pedb, U O 3amuTe Kakoil «Poccuny», ecnu B cTpaHe
y BIAcTH CTOMT UyXKJas TIpylna >THUYECKOIO MEHBIIMHCTBA (E€BpeH), KOTOpas MpsSMO
3aMHTEpecOBaHa B YHMUTOXKEHHMM KOPEHHOTro HaceneHuss Poccuu, W Jenaer 3TO BCEMH
BO3MOKHBIMU croco0amu yxke 0osee COTHHM JieT? UbHM HMHTEpechl B CIIOKHUBIIMXCS YCIOBHSAX
3aIUIIAeT TaKOE 3aMaTdyrBaHue?

Tak 4ro 3HauTE:

— CMEPTOHOCHOE TOPCHUOHHOE OPYXWE HA 3EMIJIE CYILIECTBVET - B
POCCHMN!

3HaiiTe, YTO 3eMHbIE YU€HbIE, CO3/IaBIINE 3TO OPYKHE, U €r0 BOEHHbIE 00J1ajaTeNId KPYITHO
IIOJICTaBUJIM BCE YEJIOBEYECTBO:

- Coser Bcenennoir mam mpaBo Beicimum mpecekaTe Ha 3emiie JIOOBIE TOMBITKH
BOOPYKEHHOT'O MPOTUBOJEHCTBYS, BIULIOTh JO YHUUTOKEHUSI BOOPYKEHHBIX JIIOJIEH.
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OcraeTrcsi TOJIBKO HAAESIThCS, YTO BOEHHBIE M TMOJUTUKH OJYyMArOTCS, W HE pelarcs
MPUMEHUTH TaKO€ OPYXKHE, HO 3TH HAJekIbl pu3paunble. OHU npekpacHo noHumarotr, YTO y
HUX B pyKax, U 3aBEJOMO TOTOBSTCS €ro HMpuUMEHUTh — Hemapom B. Ilytun obeman Hpany
samuty oT HJIO. Obemanns naBaauch HE Ha MyCTOM MECTE, Jia U Ha TAKOM YPOBHE CIIOBaMHU HE
OpocaroTcs. ..

Ho noBoawsHO 00 aToM. Ckazano. [Tonsmu. [IpenynpexaeHsl.

A Temepp O caMOM HWHTEPECHOM JJii Bac: O BBIBOJAX M3 TEOPUU MHOTOMEPHOIO
MpoCTpaHCTBa, a UMeHHo, 0 ' PABUTALIMN.

Teopernueckoe 000CHOBAaHUE MPUBEIEHO, BCE PACCKA3aHO.

Tenepb npocThie BHIBOBI:

- 4yTOOBI MOAHATH HAIy MATEPHIO, HENb3sl MPUMEHSITH JJEKTPOH U DIIEKTPOMATHUTHOE
BO3JICHCTBHUE: OH CIIMIIKOM CJIa0bii U B 2x1836 pa3 yierde siapa. Y 3J€KTpOHA C TpaBUTALICH HE
MOJIY4UTCS — 320yAbTE 00 ITUX MOMBITKAX;

- MAaTEpUI0 MOXET MOJHATh TOJBKO B3aUMOJECHCTBUE YaCTHUIIbl, COIIOCTABUMOM 10 Macce ¢
Maccoy spa aToMa MaTepUu — HEUTPOH;

-  HWCTOYHUKOM HEUTPOHOB SBISAIOTCS  SAEPHBIE  PEAKLUHMH, IO3TOMY  CEpALEM
IPAaBUTAIMOHHOW CHJIOBOM YCTAaHOBKM MOKET OBITh TOJILKO KOMIIAKTHBIM SIIEPHBIA PEaKTop,
Jy4lIe NOJIMXPOMHBIN, KJIACCa «TEMHOE IIaMs»;

- TPaBUTAMOHHBIM HW3ITydaTelIeM CHJIOBOM YCTAaHOBKH MOXET OBITh OOBIYHAS KaTyIIKa
COJICHOMJA, BBIBOJBI KOTOPOW MOJCOEAMHEHBI K «+» M «-» 30HaM HEUTPOHHOTO H3JIy4CHHS
peakTopa. [IpaBuibHO BRIOCpUTE MaTEpUANT POBOTHUKA, TIPABHIBLHO IMOACOSAMHHUTE MOJIIPHOCTb,
- M KaTyIlKa B3JIETUT.

A Kak IPUMEHUTH €€ B JICTAIOIICH TapeiKe, IPpUBOXKy cxemy. OO0IIyto, 6€3 KOMMEHTapHEB.

L enee R ——

CuCcTenMa MeXNpocTPaHCTBEHHOM
oOcepBauni U TONOTPaccepos

3-BEKTOPHbIN TOP CHOHHbIA ®aso -
KOMAEHCATOp 0TCEKa 00MTaHuA spawarens

IpaBuTaUMOHHBIR HINYYATEND

Puc. 12

ﬂpunuunuanbuaa 051 OK-CXeMa OCHOBHbIX
CHCTEM «NeTalo e Tapenku»

Jla u 3aueM xkommeHTapuu? Bce paBHO ckopo Bce yBuauTe camu. VI moHuMaTth XoTs Obl
Oyzere, 4TO HAa BepXHEW NaHEeNW CHJIOBOM YCTaHOBKM HAXOIUTCS HE TpaBUTAIIMOHHBIN
U3JlydaTellb, a MOAYJIb TeHepartopa mepexona. Iloacunraere xarymku — moiimere. Tem nerue
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OyIer Takue CTPOUTh HaM caMHUM. A TPaBUTAIMOHHBIN W3Ty4yaTellb BHU3Y — 1O HETo
KOHCTPYKTHUBHO HE TaK MMPOCTO 100paThes. ...

Tak 4uro nen BHepeau — HEMoYaThld Kpai, U Jail O0r HaM pa3yma, yIopcTBa U ycrexa B
pabote: «I['naza crpamarcs, a pyku JesaiT.

Yero s HaM BceM kKenaro.

C ysaxcenuem, IO. babuxoe

T'maBa 18
Bor - kto On?

ABT. - Ilonmyuaercs, 4to BBl yTBepxkaaere, uyto Beicmmii Pazym - bor cymecrByer? Kro
On? Kto MbI, mroau?

Kopp. - da, 3t0o peanbnblii akt: bor cymecrByer. Thl XO4elb MOHATh, KTO ThI CaMm, a JJIs
3TOr0 HY)KHO MPEACTABIAThH, KAK HaYaJlach )KM3Hb Ha 3eMJie, Kak co3JaBaiu yesnoBeka. Haunnars
HYXKHO C U3BECTHOTO - CHavaja u3y4u bubnuto.

ABT. - JlaliTe mogymats... Sl HUKOTa cepbe3Ho 00 ATOM He ayMai. Bel cHOBa IMIOKHpYyeETe:
OT HayKH K bory.

Kopp. - V¥ Bac, moaeii, HenpaBuibHOe nmoHuMaHnue bora. bor - mpexnae Bcero Benukuit
VYuensiii, OH - ctuna, OH - 3Hanus. BHumarenbHO pa3depuch O CBOUMU MBICIISIMH.

ABT. - Ilpoctute. D10 OT He3zHanus. [lomorure pazobpatscs. [locMoTpum OubIHIO, YTO
Tam roBoputcs o bore? Hanpumep:

«...Bom coeepuienvl semnsn u éce gourncmeo ux. M cosepwun boz x cedvmomy ouro dena
Ceou, komopvie OH Oenan, u nouun 8 deHvb cedvmuiti om écex den Ceoux, komopwle oenan. M
onazocnosun boe cedbmotl Oewnv, u ocesamui e2o, u60 8 ouwvlil nouul om ecex den Ceoux, Komopwie
boz meopun u cosuoan...»

[Togymaem. Kaxnaplii yenoBeKk Ha Hallel IJAHETE POXKIACTCS U KUBET B CBOMCTBEHHOMN
TOJIBKO €My CpeJle, OTJIMYAIOIIEHCs YCIOBUSMHU JKU3HU, CEMbU, OKPYKEHHUEM, UMYIIECTBEHHBIM
MOJIO)KEHHUEM, SI3bIKOM, OOBbIYasMH, pACOBBIMU, HAIMOHAIBHBIMU M TEPPUTOPUATHHBIMU
IIPU3HAKaMU - CJIIOBOM, BOKPYT Ka)KJOr0 uyejoBeKa (OpMUPYETCS TOJIbKO €ro MHUp, KOTOPBIM OH
BUJUT BOKPYT ce0s, BOCHPHUHUMAEMOT0 KaK JIMYHOCTh U BEJET ceOs B HEM TakK, KaK MO3BOJISET
3TO JiedaTh TO BOCHpPUSTHE MHpa depe3 mpusMy BocnuTaHus. C yBaKeHMEM CIyllasi CTapbIxX
monei, 0coOeHHO HaOOXKHBIX CTapylIeK, BAPYr HEBOJBHO Ha4YMHACIIh MOHHMATh YTO B
MOJIOJIOCTH OHU BC€ OBLIM IMUOHEpPaMH, KOMCOMOJIbLIAMHU, HEKOTOPbIE U Ceiuac KOMMYHMCTHI,
XOJIWIIH MO KPacHBIMU (hiaraMu, KIJIM UKOHBI, JIOMAJIH IEPKBH, - TaK OTKYJa y HUX B3sUIach dTa
Bepa B bora? Kakast aTo Bepa? VIckpeHHsIsI UM HaImycKHasi?

[Tonydanoch, 4YTO JKHM3HH Kak OBl HMeNa JABOWHBIE CTaHAAPTHI: OKa3bIBasCh B
HeopUIMaTbHON 00CTaHOBKE, y ce0s JoMa, B OBITY, @ OCOOEHHO B CIIy4ae CTPECCOBBIX CUTYAIHil,
TMo0bIe aTeuCThl, KOMMYHHUCTHI U KTO YTOJHO HEMpPOHM3BOJBHO ynmomuHanu ums bora, naxe He
3alyMbIBasch O ckazaHHOM. Ha Bompoc, mouemy onu OnaromapsaTt bora, monm kak npasuiio,
TOBOPST, YTO 3TO BBIPBAJIOCh HEMPOU3BOJIBHO: €cTh bor, - HeT bora, UM HEW3BECTHO, HO Ha
BCAKHI ciryyail MOXHO cka3aTh. HaBepHOe, 3TO HENpaBUIbHO, OO HEMCKPEHHE.

Ho, ¢ npyroii cTopoHbl, KOrla MUHYET pealibHasi CMepTelbHasl OMAaCHOCTh, J1a CTpallHas,
YeJloBeK, caM TOr0 HE CO3HaBas, HMCKpeHHEe M TIiyOoko Onaromaput bora, m uCKpeHHsS
O5arolapHoOCTh MJAET OT cepAua. Bor 3tu cioBa Onarogatu MO0 B HUX HET KopbicTH. Ho yem
00JIbIlIEe CTATKUBACIILCS C 3TUM BCET/Ia U ITOBCEMECTHO, HaUMHACIb TOHUMATh, YTO KaK BEPUTH -
JIeJI0 BTOPOE, a BOT B KOTO BEPUTH - TNlaBHOE. PeanbHO HauMHaelb MOHUMAaTh, 4TO Bepa B bora
mpucyma camoid mnpupoje YenmoBeka M €€ HENIb3sl BBITPABUTh HHUKAKUM AaTEUCTHYECKUM
MIPOMBIBAHUEM MO3TOB, YTO 3TO €CTh HEYTO CHJIBHOE M Ba)XKHOE, HEHCTPeOMMOE B UEJIOBEKE,
cleAoBaTeNbHO, Bepa ecTh ucTuHa. bor - Uctuna.

JIroqu BocnipuHuMaroT bora no-pasHomy: ogHHM MOJATCS, BEpys B TO, uTo OH €CTh; Apyrue
HE OTPULAIOT, HO U HE BEPST, OCTOPOXKHO 3aHUMasl MO3UIMIO «HU HAIIUM, HU BalllUM»; TPETbU
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yOeXICHHO JOKA3BIBAIOT MPABOTY «OOBEKTUBHOW PEATBHOCTHY, OTpsicas (hOJIMaHTAMU HAYIHBIX
3HaHUM, yBepss, yTo bora HeT. [ 71TaBHBIM TOBOJOM aTEUCTOB SBJISIOTCS HAy4YHbIE 3HAHMS. A Tak
JI1 OHU COBEPIIECHHBI?

Panee MbI y>xe TOBOpUIIM O «CUHIPOME TPEX CIIOHOB), ITOKA3bIBasi, YTO UCTUHA B HAYKE HE
HAXOJUTCSl B 3aKOCTEHENOH (opme, a pa3BUBACTCS, PACTET, KOJIMYECTBO 3HAHUN HEU30EKHO
repepacTaeT B KauecTBO, T.€. B HOBOE IMOHMMaHUE. 3HAHUA, HayKa MOJAOOHBI JIepeBy, KOTOPOE,
UCIIOJIB3YS KaK JIEPEBO COKH, KPYIHUIILI UCTHHBI, JOOBITHIC UIYITUMU BIIEPEAH, IPUHOCHT TLIOIBI
Bcemy UYenoBeuecTBy. A HE O TOM JiM JipeBe 3HaHUM roBopsAT [lucanusa? - «. ¥ npouspacmun
T'ocnoow boe uz 3emau - 0epeso dHcusnu - U 0epeeo nO3HaAHUA 000pa u 3aa... U yeudena dsxceua,
umo 0epeso XOpouio OJis MUY U YMO OHO NPUAMHO OJisl 21143 U B0HCOENEeHHO, NOMOMY 4mo 0aem
3HaHue».

Jla, ceroiHa Hayka MHOTO€ 3HAET, 1 MHOTO€ yMeeT, (U elle O0Jbllie He 3HACT U HE YMEET),
HO 4eM OoJibllle OHA HAKaIIMBAeT 3HAHWM, TeM 0oJiee OCTOPOXKHBI CTAaHOBSTCS €€ BBIBOJBI:
OryJIbHO OTpULIaTh bora MHOrume yueHble Y€ HE pelIarTCs, a HAYMHAIOT BBICKA3BIBATh
COMHEHHMS B areu3Me. YK CIUIIKOM MHOro (hakToB, TOATBEPXKIAIOMINX PEaTbHOCTD
cymectBoBanus Beicmiero Pazyma - bora, kak 3T0 nmapajgokcalbHO HM 3BYYHUT, HO IOJIy4aeTcs,
YTO MMEHHO HayKa JOKaXXeT W MpUBEIeT Jrojedl K bory mocie MHOrMX JeT CTpaHCTBUH B
6e300xkuu: AaM TONy4Yus 3HaHUS, BKYCHMB OT IUJIOJla ApeBa MO3HaHHM 100pa W 31a, T.€. OT
Hayku. U ckazan ['ocnoow boe: eom, Aoam cman kax ooun u3z Hac, 3nas 0oopo u 310. Yem
0oJbIlle 3HAET YeNOBEeK, TeM OJrke OH MOXeT ObITh K bory, HO OTTOro, Kak OH HCHOJb3YeT
3HaHWH, 3aBUCUT, OyJIeT 11 bor ¢ HUM WK HeT.

Ecnm ceituac Hayka 3HAeT O CyIIECTBOBAHUU TOJNBKO 17% 3J1EMEHTOB OT X MOJIHOTO YKcia
B Ilepuonnueckoil cucreme, unu 71% 351€MEHTOB HAlllero MPOCTPAHCTBA, TO YTO OyAeT, Koraa
oHa Yy3Haer Bce? Torma He3aMeNJIUTEIbHO TMOCIEAYET IPOHUKHOBEHHME B MHUKPOMUD
AJIEMEHTApHbIX YaCTULl MEHEE JJIEKTPOHA: U menepb Kak Obl He npocmep OH PYKU c8oel, U He
63471 MaKdce Om Opeea HCU3HU, U He 8KYCU/l e20 U He cmaj Hcumb eeuno». VIMeHHO Hayka
HCCIeAyeT M M3YyYUT CBOMCTBA ITHUX MHUKPOYACTHI], CO3/IaBAEMBIX MMM IOJEH, UMEHYEMBIX
ceifuac OuomoseMm, U TOTJa Ha YPOBHE MHUKPOUYACTHI[ MEHEE JJIEKTpOHA KOHTAaKT ¢ Bricmum
Pazymom HenzOexeH.

Kopp. - BOI' MATEPHAJIEH H PEAJILHO CYHIECTBYET KAK »XWBOU
PA3YMHBIM MHJIWBUJ, UMEIOIIMIT BEYHOE BECCMEPTHOE MATEPUAJIBHOE
TEJIO U3 MATEPHUA BOJIEE BBICOKOTI'O I10 SHEPI'ETUKE ITPOCTPAHCTBA.

[IpocTO uyenoBek HE MOXET €ro BUJETb, KaK M JII00OOM OOBEKT MaTepuH Jpyroro
npoctpanctBa. [loliMuTe U u30aBbTECH OT MpeapaccyakoB: bor He 4yno u He (DOKYCHHK, Y
KOTOPOTO MOXKHO MpOCUTh AeHbr'H u Onara, OH Beicmuii Pazym Bcenennoii, mosBuBIIuiics
Mo3Xe ee U co3aapiuii camoro Ce0s B pe3yIbTaTe HEMMOBEPHBIX YCUITUHN U TPY/IOB.

BOI' - CO3JATEJIb - IPEJKIE BCEIO BBICIIHH PA3YM, TEHUAJIbHBIA
VYEHBIN - TBOPEL], HEYTOMUMBIN TPYXKEHUK 1 PYKOBOJIUTEJIb, CO3JIABILIMIA
YEJIOBEKA U BCE JXWBOE HA IUIAHETE 3EMJISI KAK YACTU EJIUHOU
MUBUJIN3ALMN BCEJEHHOM, TIOJIBJJACTHOM TOJIBKO EMYV.

ABT. - B bubnuu ckazano, yto bor corBopui yenoBeka mo oopasy u nogo0ur ceoemy. Mol
noxoxu Ha Hero?

Kopp. - He coBcem. D10 Henb3st noHumarh OykBaibHO. JItoau Ha bora moxoxu, HO HE BO
BCEM: Ha OOJMK BIMSET CUJIa pazyma B Mopaib aymu. OH npekpaceH, Ero o0iuk uznydaer YuM u
Jlo6po. Kak Bbl Mokere moxoauTh Ha OTma, ecnu youBaere apyr npyra? OJHOrO BHEIIHETO
cxoacTa Maio... OH He JIOOUT, KOTJa JTFOAX HAaYMHAIOT TOKJIOHATHCS N300paeHHI0, 3a0bIBast O
noucke 3HaHui. Clernoe MOKJIOHEHHWE MeIIaeT pa3yMmy pas3BuBarhes. lloBropsiem: wusyuait
bubnwuro, HO, U3yyas, Tymaii.

T's1aBa 19.
Yro Takoe buoansa?
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U tak, B KauecTBEe OJJHOIO0 M3 MCTOYHUKOB 3HaHUW O bore m yenoBeka HaM MMOCOBETOBAIU
m3yuuth bubnuio. IlompoOyeM mMOHATH, YTO 3TO Takoe, TeM Oojiee YTO MHOTUM M3 Hac
CTAJIKMBATHCSI C OTHUM HCTOYHHUKOM DaHbIE HE MPUXOAUIOCh. MBI POJUIUCH M BHIPOCIH B
aTeHCTUYECKON CTpaHe, rle B KHIKHBIX Mara3uHax HUKorjaa, He Obuio bubnum, a B mkonax
YIIOMUHAIH O PEIUTHH TOJBKO KaK O JIPEeMYyYHX 3a0NIyKISCHUSX MAJIOTPAaMOTHBIX MPEIKOB U
OTMHUPAIOIINX BMECTE CO CTAPBIMU JIFOJIbMHU apXanyHbIX 00bIUasX U BEPOBAHUSIX.

B sHuumknonenuueckux uctouHukax o bubnum ckazano tak: «bBUBJIUA - (om epeueckoeco
biblia, 6ykeanrvno - knueu), cobpanue OpesHux mexcmos, KAHOHUBUPOBAHHOE 6 UYOAuU3Me U
xpucmuancmee 6 kauecmee Ceawennozo Illucanus. Ilpusnasaemas u mem u Opy2um 4acmo
bubnuu, nepsas no epemenu cozoanus, nonyyuna y xpucmuan Haseaumue Bemxuti 3aeem, opyzas
yacme, npubAGIEeHHAs XPUCMUAHAMU U NPUSHABAEMAs. MOIbKO UMU, Hazvieaemcsa Hoewill 3a6em.
3a omou mepmunonozuel cmoum XpUCMUAH- CKOe HpeoCmasieHue, CO2NACHO KOMOPOMY
«3a6emy (MUCMU4eCKull 002080p Ul COI03), 3aKatouerHbll Boeom ¢ oOHum napooam (espesmu),
cmeHnen Onazooaps aenenuto Mucyca Xpucma Hoevim 3a6emom, 3aKkI04eHHbIM Yoice cO 8cemu
Hapooamu. Hcnam, e npunumas 6 ceotl 0ouxoo Hu Bemxoeo 3aeema (apabckoe Taypam - Topa),
Hu Hosoco 3asema (apabckoe Unooicuns - Eeancenue), 6 npunyune, npusnaem ux césamocmo, u
nepconadicu obeux yacmeti bubruu (nanpumep, Hopaxum, m.e. Aspaam, Hycygh, m.e. Hocudgp,
HUca, m.e. Hucyc) ueparom easicnyto ponwv 6 uciame, Hauunas ¢ Kopana. Bemxuii 3a6em cocmoum
U3 namamuuxos opesneespelickoli Kynomypvl XII-1I 6exoé 00 Haweli 9pbl, HANUCAHHBIX HA
OpesHeespelicCKOM U OMYACU HA apaMetiCKOM A3bIKAX.

On oenumcs na mpu 6onvwux yuxna: 1) Topa. unu Ilamuxnudcue, npunucvliéaemoe
npopoky Moucer, 2) Ilpopoku - Heckonibko OpeGHUX XPOHUK U COOCMBEHHO NpopoYecKue
COUUHEHUs, npUHadedxdcawue ul npunucvieaemovle Hapoorvim nponogeonuxam VI11-V eexos oo
Hawetl 3pvl -Hcatie, Hepemuu, Hezexunto u 12 «manvim npopoxkamy, a makace kHuea Januuna,
oamupyemas 1l eexom 0o nawetl 3pwi; 3) [lucanus, uru Aeuoepaghvl, - cobpanus mekcmos,
OMHOCAWUXC K PA3IUYHBIM NOIMUYLECKUM U NPO3AUYECKUM HCAHPAM (Penucuo3nds XpOHUKA,
cOopHuKy aghopuzmos, HazudamenbHvle NOBECMU, XPOHUKATIbHbIE MEKCbL U Op.).

Hoewiii 3a6em cocmoum u3z namsamuuKo8 panHe-Xxpucmuanckou aumepamypul 2 noiosumnsi 1
gexa u nauana Il eexa naweii 5pvl, HANUCAHHBLIX 8 OCHOBHOM HA 2pe4ecKOM A3blKe (demuvlpe
Eeancenus, m.e. «bnacosecmusay o oscusnu u yuenuu Xpucma., /leanus anocmonos, 21 nocnanue
anocmonoe - llasna, Ilempa, Hoanuna, Haxosa, Hyowr (ne Hckapuoma!) - u, Hakowey.
Omxposenue Hoanna Boeocnosa, unu Anokanuncuc)y.

Kopp. - 2172 rona tomy Haszaz, win B 173 rony ao Hamel apsl, ['ociogom borom pykamu
Ero Ceina 6bimn Hanucansl CsimienHble [lucanus o bore, mpoucxoxkieHnu KU3HU Ha TUIaHETE,
JaHBl 3aKOHBI JKU3HH JIFOJICH, OOBSICHEHBI MOHATHS JYIIA W TpeIHA3HAUCHUs YelOBeKa. bbuia
MPEANPUHSATA MONBITKA PAa3bICHUTH UEI0BEUECTBY €TI0 CYTh, U JIaTh OTBETHI 1A 3TU COKPOBEHHBIE
BOIIPOCHI, ¥ 3TO HYXXHO OBLIO CJIeNIaTh 005S3aTeNbHO, - KaK MHa4Ye MOXHO JKHTh pasymMHOMY? Bce
OOBSICHUTH OBLIO TPYAHO. J[eHCTBUTENBHO, KaK, HAIPUMeEp, OOBSICHUTH MOHATHE MUJUIMAP/A JIeT
IBOJTIONAH 3€MJTH HETPAMOTHOMY TACTYXy, YMEIOIIEMY TOJBKO CYMTATh CBOMX OBEIl B Mpeaeliax
KOJIMUYECTBA MamblieB cBoei pyku? Jltoasam u ceifuac 0OBACHATH TPYIHO - HE XOTUTE BbI JyMaTh,
BEPUTE 3Ty U JKH.

[Tonyunnock Tak, 4yTO UCTHHHBIE TeKCThl CBsmieHHoro Ilucanusi okazamuch MPECTYITHO
COKPBITBIMH OT JIFOJIE M YMBIIIJICHHO YTPAa4eHHBIMHU, a B3aMeH CpsmieHHBIX [lucanuii, HO,
UCIOJIb3YSl HEKOTOPhIE UX TIOJIOKEHUS, JTFOABMHU IS JIF0/Iel ObLITH COTBOPEHBI JIOKHBIE TUCAHUS,
uMeHyeMble HbiHe buOmueil. B aTom nutepaTypHOM COOpHHKE MHOTO BBIMBICIIA M YMBIIUIEHHON
JOKH, HO ecTh U McTrHA, KOTopas axe Tydlle MOHUMAETCS, €CIIH OTCESITh JIOKb.

Co3naHue 4enmoBeKka Kak HOCHTEINS JYIIH 3aBepIIaio MIILTHAPAb! JieT Tpyaa Co3maTens mo
ouoctepe 3emnn. Bee Ha 3emiie co3maHo paau yenoBeka U TS deroBeka. [loaToMy, 3aKOHUYMB
paboty, TBoper nmepeaan 4eloBeKy BCIO TUIAHETY B MOXKU3HEHHOE TOJh30BaHUE 0E3BO3ME3ITHO,
TOJILKO B CHIy (hakTa poKaeHHUs Ha 3Toi miuaHeTe. OH Jan 4eloBEKY MPaBO BIIAJBIYECTBOBATH
HaJl 3eMJICH, JTAIOIIel MUIIly, ¥ TOCIOACTBOBATh HAJl BCEMH PhIOaMU, KUBOTHBIMH U TITHUIIAMU -
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YeJIOBEK UMEET MPABO PelIaTh BOMPOCH JKU3HU U CMEPTH dTUX «OKUBBIX CYIIECTB 0€3 TYILTN: IS
HUX TOCHOJUH - yesnoBek. OH He JaBal MpaBa OJHOMY YEJIOBEKY I'OCIOJICTBOBATH HaJ JIPYTHUM,
TaK MOYEeMy JIIOJU OOpamaroTcs APYr - K JApPYyry «rocnoguH»? ToT, KTO Ha3bIBae€T APYroro
Yell0oBeKa «TrOCIOJUHOMY», caM Ce0sl CUMTAeT JKUBOTHBIM-CKOTHUHOW? [I1isl yesnoBeka ecTh TOJIbKO
oauH ['ocnonus - TBopel.

bor co3man mroneit cBoboaHbIME, U TOJIBKO OH MOXKET peuiaTb BOIPOC CBOOOIBI YEIOBEKa,
BOIIPOCHI KU3HU M CMEPTH YeJIOBEKa. Tak moueMy OJHHM JIFOJM CAaMOBOJILHO B3sUTH Ha ceOst boxkbe
MIPaBO pelIaTh BOMPOCHI CBOOOIBI )KU3HU U CMEPTH JApYyrux joaei? OHU HacKiIMeM O0ToOpanu y
MoJel 3emito pecypcehl 0rochepsl U TPeOYIOT, YTOOBI JIIOU WX Ha3bIBAIHM «rocrmofgamu.” J{is
oTpaBJaHMs THX NpecTyiuieHuil nepea Co3aaTesnieM OHU CaMU MUIIYT JDKUBBIE KHUTH U 3aKOHBI
JKU, IPUKpPBIBasiCh UMeHeM bora.

Hanpumep, B bubnuu yOpanbl 1 OTCYTCTBYIOT MOJIOXKEHUS O JTUIICHUU YeJIOoBeKa CBOOOIbI
KaKk O CMEpPTHOM Tpexe misi aymd. Bmecto storo B bubOmuio BkimoueH menwiii Kopekc
paboBmanenus (2-s1 kH. MowuceeBa, «Mcxoa», ri.21). Eciu celiuac oM xuTh 1o bubnuu, To
410, paboBnaaenue BBoAUTH? JlrogpMu Toprosars? IIponaBaTh Ha phIHKAX JKEHIIUH U JETEH?

B bubnuu ynmommuaercs o npasuie - «He youit» («Mcxomy, rn.20 ct. 13), HO TyT *Xe
JAeTCsl 1EeJbld MepeyeHb YCIOBHM, 3a 4To M Kak youBaTh («Mcxomy, rin.2l; 3 ku. Mouceesa,
«JIeBut» 111.20).

«He y0Owmit» - 3TO mpaBWIIO IJIs1 BCEX JIIOACH, KaK Uil KaXIOTO YellOBEeKa OTIENbHO, TaK H
Ui 0O0BbEIUHEHUH TIoJe. A moueMy TocyJapcTBO M CyJbU MPUCBOMIU cebe MpaBO yOUBAThH -
OHHM, YTO, ceO0d K moasaM He orHocAT? Onm Beme moackoro? Haubonee MaccoBwlii criocod
youiicTa - BoiiHa. [1o Bcem kanonam bora-Co3parens oHa He3aKOHHA, KaKk HE3aKOHHO CO3/IaHUE
OpraHm3aluii s yOouiicTBa: apMUH, BOWCKAa - a B BUOMMU JaHBl MPUHIMIBI OpPTaHU3AIUH
MOOUITU3aMOHHBIX MEPONMPUITHI IJI1 MOATOTOBKU K BoWHE (4-1 kH. MouceeBa, «Hucnay, ri.
1,2).

B bubnuu uckaxkeHa cama cyThb co3laHusi borom uenoBeka, BMECTO 3TOro, MpUIyMaH
«TEPBOPOJIHBIN I'PEX», COTIACHO JIOTUKE KOTOPOTO, YETOBEYECTBO MOSIBUIIOCH HE 110 Bojie bora, a
Bonpeku eit («bbituey, rin.3). Ilonygaerca mo bubnuu, uro bor, mumnuapasl jgeT 3a00TIMBO
co3maBast Ouocepy 3emiin, B pe3ysbTaTe XOTeN MOJIYYUTh Tapy 0e3/eIbHUKOB JIJIsl YKPAIICHHUS
«paiickoro cagay», a He CO3AaTh YelOBE4YeCTBO. bHOMUS cuMTaeT KakJOoro 4eloBeKa 3aBEeIOMO
TPEIIHBIM U BUHOBHBIM Tiepenl borom, mbo poxaeHHe KaKIO0TO YeIOBEeKa €CTh MPOJAO0HKEHHE
«TIEPBOPOJIHOTO IPeXar.

I'mynee we mpuaymaemnis.. Ho ecnu Bac, JroAu, NBE THICSYHM JIET TOMY HaszaJ CyMeEH
00MaHyTh Ha TaKOW JIKH JIOBKHE KYITUKH, TO TIOUYEMY ceidyac, UMes pa3yM U HaydHbIe TIO3HAHMUS,
BBl TIPOJI0JKAETE BEPUTH 3TOM riynoctu? [loyemy Bl 3aymMbIBacTeECh 00 3TOM M MPOJOIIKAETE
MO3BOJISITH ce0s1 0OMaHBIBATh MHOTOUMCIICHHBIM JKaTHBIM CBALICHHIKAM?

[TonoxxeHuss O CBAIIEHHWKAX JDKUBBI U BKJIIOYEHBI B BHOMWIO yMBINIIEHHO, B IENX
KopbIcTH. bor ogun u equH s Beex. Kakaplil oTBeUaeT 3a CBOIO JKU3HB U Jie]a NEPCOHAIBHO
nepen borom - s sTtoro y bora ecte mpaBo ucmoBeau dYenoBeka. Tonbko bor mosker
WCIIOBEIOBAaTh M CYAUTH JIIOJIEW B BONpPOCax KU3HU M cMepTu. OH HHUKOMY 3TOro IpaBa He
nepenaBai. MoxeT y CBAIIEHHUKOB ecTh OT bora-Co3marens kakas-HUOYIb JTUIEH3US, 3HAK,
neyatb, M KOHUE KOHLOB? Hwuuero Ttakoro Her. CBSIIEHHUKH CAMOBOJBHO U KOPBICTHO
MIPUCBOMJIM TPABO MPEICTABUTEIHLCTBOBATh OT MMeHHW bora, Bctanmu Mexnay Hum u nmoasmu,
«oTIyckas rpexu 3a m3ay («JleButy», ri. 21,22). Korga yenoBek 3aKOHYUT CBOM )KM3HEHHBIN YTh
Ha 3emute, ayimia ero npeacrtaeT nepen CospareneM ofHa - CBSIICHHUKA PSAIOM HET, a JIEHBIH C
KUBBIX CBSIICHHUK YK€ coOpan. Tak 3a 4To e BBl JJaeTe UM CBOU 3apabOTaHHBIE TPYIOM
JNEeHbIu?

Kaxxnomy yenoBeky JaH 3aKOH - €cTh XxJie0, 100bIBask €ro B MOTE JHIa CBOETo, o bubnuu
CBAIIICHHUKH BBIIIIE JIFOJICH, UM ATOT 3aKOH HE yKa3: CBSIICHHUKaM paboTaTh HE HAJ0 - OTOMpan y
TPYKCHHUKOB «IECATHHY» M M3AY 3a KaXKIbl rpex». bulOnelickue nucaHus MOSIBUINCH TOT/A,
KOTJ[a OCHOBHOW MPOU3BOIUTEIHLHON CHIION 00IIIecTBa OBUTH 3eMJIEIENbIIBI B CKOTOBOMBI. U Te,
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JpyTHE eKETHEBHO OOMIANKCH C )KUBOTHBIMHU - OJTHU BBIPAIIMBAs UX, & IPYTHE - UCIIONB3YsI CHITY
KUBOTHBIX JJI1 00paOOTKHU 3€MJIM U XO3SHUCTBEHHBIX HYX[. ECTECTBEHHO, UTO OKOJIO )KUBOTHBIX
Bceryia ObIBAeT UX IMOMET, HA TO OHH U >KUBOTHBIC. [1o bubnuu momydaercs, 4To eciu HaCTYIHII
CIIy4yailHO Ha MOMET — rpemieH. Mam K CBAIIEHHUKY M CMbIBad rpex M310M - muatu. Jlaxke
«pacueHkm» 3a «rpexuy» npugymanu-(«cxon», 1.28,29,30; «Jlesur» ra. 1,2,3,4,5,6,7). Bec
Baly OeJlbl OT TOTO, UTO JIFOJU CJIETbl: OHU HE XOTAT BUIAETH pasyMoM, Jitou 3a0butn Co3narens
Y TIOMYMHIINCH HACHIIUIO, KUBYT UM, CO3/IaB [IMBUIU3AIUIO HACWIHS, TYOUTEIbHYIO IS JTYIIH
yenoBeka. YToObI MOHATHh M Pa300paThCs B CBOUX OIIMOKAaX, HY>)KHO HAYMHATh C a30B - C TOTO,
JUIsL 4er0 CO3/1aH 4YeJIOBEK M KaK BO3HHUKIA 3Ta IUBWIM3AIMS Hacwius, BOT mouemy Mbl U
PEKOMEH/I0BAIM CHavalla aHAIMTUYECKH U3y4uTh bubinuto, a He 6€31yMHO MOKJIOHATHCS €.
Henp3s bubnwio mpuHUMaTh 3a CBOJA 3aKOHOB, MO KOTOPBIM JKHTh 4elloBeKy. Hemb3s.
MOHO TOJIBKO TMOMBITATHCS MOHATH JIOTUKY co3/laHus Ouochepsl 3emiau u 3amoBeneii n1oopa,
ocraBmuxcss B bubmuu ot CesmeHHbix [lucanuii, a Takke BBISIBUTH JIOXKb, MPUHIIMITHAILHBIC
OIMOKKA M YMBIIUJICHHBIE JE€SHUS, TOJIKHYBIINE JIOJCH Ma MyTh MOCTPOCHHS LUBUIN3AIUN
Hacwins Ha Bamied Turanere! [TompoOyiiTe CBOMM yMOM OTAETUTH 3€pHA OT IUICBEN M MOHSTH
UCTUHY, KOTOpasl COKpBITA 3a CIOBECHOU 3aBecoi kU B bubmuu. Yenosek yxe MHOToe Mo3Haj
BOKPYT ce0s ¥ B CAMOM CyTH €CTECTBa MPUPO/IbI, 3HAET aTOM U MHUKPOMHP JIEITOHOB, €My TEIeph
Jjierye nmoHuMaTth U npuHumath Mctuny. Bam mronu, €eJMHCTBEHHBIM Ha 3TOM IUIAHETE YKUBBIM
cyuiecTBam, al pazym ot bora-Co3parens - umure pasymom ceouM gopory k MCTHUHE...

I'nasa 20.

Bbuoaeiickue «xHm»

ABT.- Y MEHs caMOro OTHOIIIEHUE K OMOJIeiickol KHUTE «BBITHE» CI0XKHOE: KaK MOKHO
MOBEPUTH B TO, YTO MUP CO3[AaBAJICS 3a CEMb JHEH, €CJIM U3BECTHBIC HAYYHbIC 3HAHUS U BAIU XKe
JTAHHBIE O BO3pacTe 3eMJIM OMPOBEPTAIOT 3TO?

Kopp. - He Bce nonumaercs OykBanbHO... Jlymai...

ABT. - BBl XOTHTE cKa3aTh, YTO MOJ MOHATHEM «JACHb» B bubOiuu moHuMaercs HEYTO
OoJblliee, HAPUMEP, aHAJIOT reoJorudeckor anoxu? U 6vin seuep, u 6vL10 ympo. 0eHb 0OUH.

U 6b11 6eyep- - 3TO OKOHUaHUE TIepuoja, a M 6s110 ympo..- 3170 Havaao nepuoja, T.e. peb
UJET He O AHSIX B OYKBAJLHOM CMBICIIE 3TOTO CJIOBA, a O MEPUOJIaX TBOPEHHS. DTU MEPUOIbI
HMMEIU Pa3HYI0 JUTUTEIBHOCTh, U3MEPAEMYI0 MUJUTMOHAMH JIET - 3HAUUT, «bbITHE» 00pa3Ho maer
TJIaBHOE - CMBICT U JIOTUKY co3qaHus onocdeps! muaneTsl 3emis. I Moxkere ykazaTh 1aTUPOBKHU
MEePUO/IOB, TIOMOYb B TOHUMAHHUH TOTO, YTO HAMMMCAHO B KHUTE «bbITHE»?

Kopp.-a.
ABT. - Panee BBl yxe MOKa3ajau, 4YTO JUIMTEIBHOCTh MHKJIa dBoitonuu ConHIla OT
“CBEpXHOBOM” /0 ‘“‘CBEpXHOBOM~ — 44341,713){1013 CEK, HayaJo TIIOCIeAHEro IMKIa —

23432,135){1013 cek. Hazaza. Ceiuac uaet 1002 mukiI.

Jlisi OoCMBICTIEHHS W OLIGHKM [apaMeTpOB Mbl BBEIM YCIOBHYIO €AMHHUILY, PaBHYIO
JUTUTEIIBHOCTH 3€MHOTO CHAEPUYECKOro Toja B 365,2564 conmHeuHbx cyTok u3 24 yacoB 03
MUHYTHI B ceKyHAax — 31623899 cek. B ToM ke CTENEHH 10 — 0,0000031623899 x10* cex. - 1
yCIIOBHBIN cunepuyeckuit rox (1 y.c.r.)

JlaHHas 1IKajga BPEMEHU B 3€MHBIX I'Of[ax, HO OHM, KaK ObUIO MOKa3aHO paHee, He BCerna
Obiu B 365 mHeH, - mepBoHavdabHO 3emiis coBepiiasia oquH O6opot Bokpyr ComHila 3a 538
IHeW, rox Obul mo BpemeHH B 1,474 pasza anuHHEe, M JeHb ObUT JAPyro. OTO BaXHO JUIS
MAJIEOHTOJIOTOB, a JUIsl 4HWTaTeNned Jrydmie o0003HauaTh IEPHOABI BPEMEHH B YCIOBHBIX
CHJIEPUYECKHX T0/1aX - (y.C.T.) MJIH «IeT», HaM 0oJiee MPUBBIYHBIX.

Kopp. - Xopomio. [laaum Bpems HE B CEKyHIaX, & B COBPEMEHHBIX I'0/IAX.

Hauano meopenusn: Ilepron ot B3pbBa 10 2,6 MiIpA. JIET nocie “CBEPXHOBOM”, uiu 5,5
MIIpI. JeT ToMy Hazal. («CBepxHoBasy - nanee «CH.» - asm.)

enw Ilepevrii:

Hauano: 2,6 mnpa. ner nocie «CHy», wnm 5,5 miipa. net ToMmy Haza.
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Oxkonyanue: 3,8 miipa. net nocie «CHy», wiu 4,3 Mipa. 1eT ToMy Hazal.

Jlnumenvnocms nepuona: 1,2 mapa. ner.

/lenv Bmopoii:

Hauano: 3,8 mapa. net nocie «CHy», unu 4,3 mupJ. 1eT ToMy Ha3a.

Oxonyanue: 5,3 miupa. net nocie «CHy», wiu 2,8 Mipa. Tomy Hazas.

Jlnumenvnocms nepuona: 1,5 mapa. ner.

Henv Tpemuii:

Hauano: 5,3 mapa. net nocne «CHy», unu 2,8 muipzl. TOMy Ha3a.

Oxonuanue: 6,2 mupa. net nmocie «CH», wm 1,9 mupa. net tomy Haza.

Jlnumenvrocms nepuona: 0,9 miapa. ner.

Heunb Yemeepmutii:

Hauano-. 6,2 mapa. net nocine «CHy», unu 1,9 muipa. Tomy Haza.

Oxkonyanue: 6,4 muipa. net nociie «CHy», wiu 1,7 mipa. net ToMmy Haza.

Jlnumenvnocms nepuoaa: 0,2 Mapa. JeT.

Jenw Iamutii:

Hauano: 6,4 mapa. ner nocine «CHy», unu 1,7 miuipa. ier ToMy Hazaj.

Oxonyanue. 7,4 muipa. net nocie «CHy», uiu 700 MiH. J1IeT TOMy Ha3aj.

Jlnumenvnocmo nepuona: 1,0 mapa. ner.

Henv Illecmoi:

Hauano: 7,4 mupa. ner nocie «CH», unu 700 MitH. et ToMy Hasza.

Jnumenvrocms niepuona: nodytu 700 MiIH. Jier.

Jenw lllecmoii - co30anue uenosexa: Hauano nepuoda: 210 ThIC. €T TOMY Ha3a.

I'naBa 21.

CorBopenue mupa. Hauano TBopenust

[TonpoGyem pazobpartbest B bubmmu camu, HCHOAB3Ys AOCTYITHBIE 3HAHUS O MIPHPOJIE 3eMIIH
u nomoiub Koppecnnonnentos. Yutaem kuury - B Berxom 3aBere onucano coTBopeHue mupa: B
Havaze comeopun boe nebo u 3emnro. 3emns dce bviia 6e36u0Ha u nycma, u Moma HAO OE30HOI,
u [yx Boorcuii nocuncs nao odoio (“bBuimuey, en.1 cm.1). Ilepuon ot “cBepXHOBOI” 10 2,6 MIp/I.
JIeT TocJie, Uiy 10 5,5 mupa. jet Tomy Hazaa. [lo moruke sBomronuu 3emnu 8,1053 mipa. jet
Hazaja npowusomien B3peiB CH ¢ peakiuel cMHTe3a BEIIECTBA, CTABIIETO HbIHEIIHEH COJIHEUHOMN
cuctemoii. [lepBoHayaTbHO MECTO B3pbIBA BBITIISAEIO TOYHO TaK, KaK Celvyac BBITJISAST HHBIE
«CH» Ha cHUMKax, MOJy4YeHHBIX XaOOJOBCKMM TENECKOMOM, 3aTeéM MPOU3OIIIO OCTHIBAHHE
BELIECTBA B POCTPAHCTBE, 3a UCKIItoueHueM CoJIHIA U KPYIHBIX HEOECHBIX TEll.

“Semns oice Ovlna 6e36udHa u nycma, u mvma Ha0 6€30HOI Y.

OKOJIOCOTHEYHOE TMPOCTPAHCTBO OBLIO 3aIMOJIHEHO MBUICBUIHBIMH MPOAYKTaMH B3pHIBA,
MpUYeM IJIOTHOCTh ObLIa TaKOBa, YTO JO OPOUTHI 3€MIIHM COJHEYHBIM CBET HE JOXOIWI - ObLIO
NENCTBUTENLHO TEMHO, TeM OoJjiee YTo TuIaHeTa 3eMilsl YKe MOKPBUIACh 3aTBEPJIEBIICH KOPKOM
MPOAYKTOB SIEPHOIO paclaja CBEPXTSKENBIX METAJUIOB - TPAHUTHON KOpPOHM, CBEUEHHUE MOYBBI
OTCYTCTBOBAJIO M MMeJIa MOIIHYI0 aTtMocdepy. B armocdepe ObUTO BCce YTO yrogHo: amMMHaK,
CEepPHHUCTBIA M YIJIEKHCIIBIA Ta3bl, Mapbl BOJAbI M KHUCJIOT, a30T, HEMHOro Kuciopona. Bcero
HECKOJIBKO KHUJIOMETPOB XPYIKOTO TPAaHWUTA OTACIISIIM MOBEPXHOCTh OT OYIIYIOMIEro MOJ| KOpoi
snepHoro orHs. CKBO3b TPEUIMHBI TPAHUTHOM KOpbI MOAHUMAINCH ra3bl, BOJA, YIJIEBOAOPOIbI,
CHUHTE3UpPYEMBbIE TIPU BBICOKMUX JIABJICHUH U TEMIIEpaType U3 yriepoja, BOJ0Opoa U KUCIOpoa B
MPUCYTCTBUM KAaTaIU3aTOPOB, HANpHUMEp, HHKENs W IUIATHHBI, OJaro 4YTo K YCIyram
OpraHWYECKOTO CHHTE3a 371eCh BCs Tabnmuiia MeHeneeBa, a ¢ Heba emie mpojoiKaia ChIaThCs
MBUTh AKTUBHBIX 3JIEMEHTOB. .
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Kopp. - Iloiimure: bory He HyxHO OblIO B3phIBaTh «CH», co3maBarh CosiHEUHYIO
CUCTEMY, - OHA M TaK Hauanaa HOBBIM ITMKJI CBOETO €CTeCTBEHHOro pa3BuTusi, CHa cylecTBoBajIa
cama mo cebe. [Ipocto OH Hayan mporecc ynpasisieMoro (GhopMupoBaHus OHMOC(Ephl TIAHETHI
3emiisi TOrAa, KOTJa B pe3ylbTaTe €CTECTBEHHBIX IPOIECCOB HBOJIOIMHM HEOPTaHUYECKOM
MIPUPOJIBI CO3PEINN YCIOBUS ISl OMOJIOTMUYECKON JKHU3HH, a Ha 3TO MOTpeOoBanock 2,6 MIIp/. JeT.

Ceoo u [yx Bootcuti nocuncs nao 6000io...»

B koHue nepuoja Hayana TBOPEHMs IPOU30LLIO BbIAAIOIIEECS COOBITHE: -TIJIAaHETa OCThLIA
70 TaKUX TPEJENIoB, 4TO M3 aTMochephl Hayala KOHACHCHPOBATHCA Bllara W HA MOBEPXHOCTH
IUTAHETHl TIOSIBHJIACH BOJIA, TOYHEE, PACTBOP COJICH, OCITKOBBIX COCAMHEHUH C (parMeHTaMHu
aMUHOKHUCIOT W MHororo japyroro. Hauanoce co3zoanue ycnosuit ona ¢hopmuposanusn
2uopocgepot naranemot... Oxeana emie He ObUTO, HO Ha4aJlach KOHJCHCAIUS M BBITIAJICHUE BJIaru
B BHJIe 0cagkoB u3 atMocheprl. iMenHo Han aToi Biaroit Butan bor. Ha ronoit 3emue emre
MPOJIOJDKAIIOCH CHUIKEHHE TEeMIIepaTypbl TOBEPXHOCTH 3a CUET W3JIYYCHHUS OJHEpPruu B
OKpY’Karolllee MpOCTPaHCTBO, W, MPU JOCTUKEHUU MNPONOPLUOHATIBHBIX COOTHOIICHHH MEXIYy
TeMIepaTypoi u aTMochepHBIM JaBICHUEM, HA TOPSIYUM TPAHUT YIMadd MEPBbIE KaIUTH JOXKIS.
OT0 00CTOSATENHCTBO B KOPHE M3MEHWJIO DBOJIONUIO TIAHETHI: C TMOSBICHHEM BOJIbI CTaia
BO3MO>KHOM OMOJIOTUYECKAs! )KU3Hb.

I'naBa 22. CorBopenue mupa. /lenb nepBblii

W ckazan bor: na 6yner ceer. U cran ceetr. U yBugen bor cBeT, 4To 0OH XOPOII, U OTIETHI
bor ceer ot TeMbl. U Ha3Ban bor ceer aHem, a TbMy Houbl0. M ObLT Beuep, U OBLIO yTPO: JACHB
omun». («beitrey, T1.1 ¢1.3-5).

Hauano - 2,6 mupa. net nocie «CHy, wim 5,5 mipa. aeT ToMmy Haza.

Oxonuanue - 3,8 muipa. net nocie «CHy», win 4,3 muipa. et Tomy Haszag.

JlnumenvrHocmo nepuooa - 1,2 MupJ. ner.

Kopp. - VYcioBus Ha TOBEpXHOCTH IUTAHETHI OBUIM HWHBIE, YeM ceidac: - JaBJICHHE
aTMocdepsl cocTaBisiio 51 atu, a Temmeparypa - 442 oK (+169 OC). To, 4TO B BOAHBIX pacTBOpax
COJIEll M KHUCJIOT B YCIOBHUSX BBICOKHMX TEMIIEpATyp W JaBICHHH, OCOOEHHO MPHU BO3ACHCTBHU
AIEKTPUIECKUX Pa3psI0B, MOTYT 00pa30BBIBATHCS OCIKOBBIE COCTUHEHHUS (a 3TO KpailHEe BaXHO),
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Ballla HayKa YyXe JloKa3ajia, M Ul JIIoJeH 3T0 (akT HempenoxHbIH. J[namerp 3eMHOro mapa
COCTAaBJISLI TOraa okoio 6600 kM.
«.. U crazan boe: oa 6yoem ceem. M cman ceem...»

ABT. - ..OcTbIBaromias MbUIEBH/IHAS TYMaHHOCTb IIOCTEIIEHHO OYMILNAJIAch CHUJIAMU
TpaBUTAIMd OT TBLUIM, M COJHEYHBIH CBET JOCTUT 3€MHOW aTMmochepsl - CTajlo CBETIee, U
MOSIBWICS  €lI€ OJUH HEMAaJOBXKHBIM (akTop 3apOXKIACHHSI JKU3HU - BO3MOXXHOCTh

HCII0JIb30BAHUS SHEPIrETUKU COJTHEUHOT'O CBETA.

Kopp. - Ho camoe riaBHoe, uyTo ObUI0 clienaHo borom B 3TOT «mepBblil 1eHb» TBOPEHUS, -
3allyCK MeXaHW3Ma CO3/IaHUsl W SBOJIOIUM OMOJIOTMYECKOH XHM3HM Ha 3emile MOCPEACTBOM
CUHTE3a MEePBUYHBIX JKUBBIX MUKPOOPIaHU3MOB 3EMIIU.

ABT. - Kak 310 npousonuio?

Kopp. - Bce numeer cBoe Hauano. Tak u xu3Hb Ha 3emie... JKu3Hb JH000M 3aMKHYTON
IJIAHETHOM 3KOCUCTEMBI, Oy/b TO 3emiis, WM WHas IUIaHETa, B CBOEW OCHOBE Oa3upyercs Ha
COBOKYITHOCTH Y KOMOMHAIIMM XapaKTEPHBIX JJIs JAaHHOU IJIAHEThI 2JIEMEHTHON 0a3bl U BHEITHUX
YCIIOBUH - BCEro Ha0opa IHEPreTUUYECKUX IMOJCH 3BE3THOW CHCTEMBI U WX B3aUMOJICHCTBUS C
aJIeKBaTHBIMU MO Tpupojae mnojsmMu BceenenHoi. [laHHash COBOKYIMHOCTH B IEPBYIO Ouepellb
OTIpeEIAETCS TOJO0KEHUEM IUIAaHEThl OTHOCUTEIIBHOIO OCHOBHOT'O 3HEPrOMCTOYHHMKA - 3BE3JIbI
(Conuua), paBHO Kak U OCHOBHOW HaOOp AJIIEMEHTHOTrO psijia BEIIECTBA IJIAHETHl MPSIMO 3aBUCHT
OT MECTa YAaJICHHsI OTHOCUTEJILHO SIUIICHTPA B3pPhIBA «CBEPXHOBOM». VICX0/151 M3 COBOKYITHOCTH
ATUX YCJIOBHH MPOU3BOIUTCS BBIOOP TepoUia - OCHOBHI KU3HHU. OCHOBE 000N OHOIOrHYECKOi
(OpPMBI TIOJDKEH COOTBETCTBOBATH KAKOH-TO JIEMEHT HEOPTAHWYECKOM MPUPOJIBI, MHAYE HE OyIeT
CBSI3M JKMBOI'O C HEKMBBIM. JTO BakHO. Jlns Bameil rutanetsl borom B kadecTBe MPOTOTHIA
HYKJIEMHOBBIX KHUCJIOT - OCHOBBI OMOJIOTMUECKOM JKHU3HM - Obul BbIOpaH 3jemMeHT Nel57 - ko4
KO/ KU3HHU IJIaHEeThI 3eMJIsl.

ABT. - Kak 3T0 - «KJII04 KOJ1a KUZHU»?

Kopp. - B anexTpoHHBIX 0007104YKaX TEpOHIOB MHOTO BUTOHOB, U IIOOOW M3 TEPOHIOB
MOXKET OBITh IPUMEHEH JUIsl co3danusi Omonorudeckux (Gopm. Bo BceenenHoir MHOro MHpOB, U
BE€3/Ie OCHOBOH >KM3HH SIBISIETCS KOHKPETHBIA Tepoua. Bbl He cMoXkeTe ®KUTh Ha TOH IUIaHeTe, Te
B KAauecTBE OCHOBBI BBIOpAaH APYrol TEPOHUI, - BO3HUKHET OMOJIOTHYECKAass HECOBMECTUMOCTh
Bamieil ouojoruueckor Gopmbl U TOU, KOTOpas MPUCHOCOOIEHA K YCIOBHSIM KH3HU HA YYKOU
iadere. [Ipoiie roBops, Bl TaM HMYEro HE CMOXKETE €CTh U MHTh, - OMocdepa COBEPIICHHO
apyras. A Te IUIaHeThl, Tae KiarodoM sBisercs Nel57, umeror ¢ 3emiield MHOTO OOIIETo: )KU3Hb
CO3/1aBaJlach MO CXOAHBIM IIPOrpaMMaM.

ABT. - A Hama Hayka yTBEp)KIaeT, 4TO >KM3Hb Ha 3emJie BO3HHKJIA cama co0oil B
pe3yibpTaTe COBMNAACHHUS CIIy4alHBIX (AKTOpOB, - W TIOKA dTa TOYKA 3PEHHS SBISETCS
rnaBeHcTBYyrouel. [Ipapna, y Hee MHOTO MPOTUBHUKOB: HEKOTOPBIE YUEHBIE PE30HHO OTMEYAloT,
YTO JaXXe CO3/1aTh OJHY-€JMHCTBEHHYIO, MPOCTYIO KHUBYIO KIETKY IIyTe€M COBIAJICHUS
CIIy4aiiHbIX KOMOWHAIMII HEBO3MOKHO, KaK, HallpuMep, HEBO3MOKHA CaMOTIPOM3BOJIbHAS cOOpKa
camoisieta «bouHr-747» B pe3yibTare yparaHa, MpPOHECIIETOCs HaJ MYCOPHOW CBaJKOW, U 4YTO
BO3HHUKHOBEHHE H3HU KaK CIydyallHBI mpoliecc Hempapaonoao0Ho. Buaumo, «beitue» mpaso:
6e3 Pa3zyma 31ech He 000ILITOCH.

Bce MBI TBEp0O 3HAaEM, YTO OCHOBA OCHOB KW3HU Ha 3eMJI€ - HYKJIEUHOBBIE KHCIIOTBL; - 3TO
OeccriopHasi UCTHHA, HUYETO HOBOTO 3/1eCh HET. MBI JaBHO 3HAEM, YTO MMEHHO HYKJIECHHOBBIC
KHUCJIOTHI SIBJISIFOTCSL HOCUTEJIEM HAcCJEeICTBEHHOCTH, M 4YTO HMMEHHO HMX HJIEHTUYHOCThH ISt
KOHKPETHOTO JKHBOTO OpraHu3ma, OyJb TO TPOCTEUINNe WM BbICIIHE (OPMBI IKHU3HH,
obecrieunBaeT B TMPOIECCE BOCIPOM3BOJICTBA Tepefady BCEX CBOWMCTB OpraHM3Ma MOTOMCTBY -
HYKJIEUHOBBIE KHUCJIOTHI SIBIISIOTCS HH(OOPMAITMOHHON CTPYKTYPOH )KHBOTO OpraHU3Ma.

Kopp. - IlpaBuibHo. Ho mo kuciioTaM BEpHO TOJIBKO 4YacTU4YHO. Baine oTHolleHue K
HYKJIEMHOBBIM KHCJIOTaM MOJ00HO OTHOIIEHMIO YeJIOBEKa, HE3HAKOMOT'O C JIa3€pPHBIMU JIUCKAMH,
K 3aKpBITOM KOpPOOOUYKE C TaKUM IUCKOM. Takoi dYeIOBEK BOCIPUHUMAET KOPOOOUKY Kak
MPOCTYIO TUIACTUHY C ATUKETKOW W JyMaeT, 4To BCs MHMOpMaIus 0 KOpoOOdYKe-IJIacTHHE Ha
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stukeTke. OH Jake HEe JOrajbIBaeTCs, YTO KOPOOOYKY HYKHO OTKPBITh, M 4TO HH(pOpManus
3amucaHa He Ha KOpOoOOoUKe, a Ha JTa3epPHOM JIUCKeE.

Tak u HyKneunoevle KUCI0mMbl - OHU AGNANOMCA HE HOCUMENAMU HACAEOCHIEEHHOU
ungopmayuu, a monvko ee ynakoeKou - O0GOUHOI CRUPAILIO U3 AMOMOE U MONAEKYI,
AGNAIOMWUXCA  HOCUMENAMU U  NEPEeOAmoOUYHbIMU  36€HbAMU  UHOU, 0onee  emMKou
ungopmayuonnoii cmpykmypor - BATOHHOH MATPHIIBI.

[Mpum. JlesokcupubonyknennoBas kuciora (JJHK), BbeicokomonmnMepHoe mpupogHOe
COeIMHEHHE, CoiepKalleecs B s/ipaxX KJIETOK KUBBIX OpraHM3MOB; BMECTE ¢ OeJIkaMU T'MCTOHAMU
obpasyer BemiecTBo xpomocoM. JJHK - HocuTens reneTnueckoil nHpopMalnu, ee onpeaeeHHbIE
YYaCTKM COOTBETCTBYKOT omnpeneneHHbIM reHaM. Monekyna JHK cocroutr wu3 2
MIOJIMHYKJICOTUHBIX LIETIEH, 3aKPYYEHHBIX OJHA BOKPYT APYroM B cnvpains. Llenu nmocTpoeHs! u3
00JIBIIOrO YKciIa MOHOMEPOB 4 TUIIOB - HYKJICOTHUIOB, CIIEHU(UIHOCTH KOTOPBIX ONpEAesieTcs
OJIHUM W13 4 a30THCTBIX OCHOBAaHUU (a/IeHUH, TYaHUH, [IUTO3UH, TUMHUH). CodyeTaHue Tpex psaoM
cToAmux HykieoTuaoB B 1enu JJHK nmpuBoauT k HaciaeICTBEHHBIM M3MEHEHUSIM B OpraHU3Me -
mytanusMm. JTHK TouHO BOCTpoM3BOAMTCS TpH JIENEHUH KIETOK, 4TO OOECHeuMBaeT B PsAy
MIOKOJICHUH Mepeaady HacaeICTBEHHBIX TPU3HAKOB U crieln(puuHbIX (opM 0OMEHa BEIIECTBa.

ABT. - Uto Takoe BUTOHHAsi MaTpuia’?

Kopp. - Cama Mosiekyia HyKJIEMHOBOI KHUCJIOTHI NPECTaBIIsACT COOON IBOMHYIO CIIUpPAIb -
9TO OECCIIOPHBIA M OYEBUAHBIN (DAKT, HO YTO KE UMEHHO 3aCTaBJISIET COCTABIISIONINE MOJIECKYIIBI
BBICTPAaUBaTbCS MMEHHO B JIBOMHYIO CIIMPAJIEBUIHYIO CTPYKTypy? I'e 3eMHOI aHanor uiuu ee
(HYKJIEMHOBOM KHUCJIOTHI) IEPBOOCHOBA?

JIBoliHas cnupanab HYKJIEHHOBBIX KHCIIOT
HCKYCCTBEHHO CIPOEKTHpOBaHa 1o o0pa3y u
NOJIOOUI0 METAJUIMYECKON CTPYKTYpBI 3JIEMEHTa
No 157 Tlepuoamveckoil CHCTEMBI JJIEMEHTOB.
Buronnas Marpuna sBISE€TCI HMMEHHO TeM
[JIABHBIM OTJIMYMEM, YTO OTJIMYAET >KUBOE OT
HEXHMBOI'0: €CTh BUTOHHAsI MaTPULIA - 3TO KUBas
MaTepus; HET BATOHHOM MaTpHIIbI - 3TO MEPTBas
MaTepHus, AAXKE €CIU €€ MOJIEKYJIbl B TOYHOCTU
KOIUPYIOT )KUBYIO MaTEPHIO.

@pazmenm yuacmra [{THK neoxcusoti
Mamepuu

Howmep snemenTa, cBolicTBa 157
ATOMHEIH Bec 355
[[I0THOCTH, KI\IM® 46,62
Tewmrmeparypa miasierus, C° 43 616
Teepaocts, HRC 35
TIpOYHOCTH HA PACTSDKEHHE, KIC\MM” 3134
VY ienbHasi aKTHBHOCTD, KIOPU\KT 0
[Tepuonx monypacnaza, cex. 32425273,2413){101
Copnepxannie B Xuakoil ¢asze sapa 3emnu, | 11,0
%

Conepxanue B TBepnoit ¢aze sipa 3emiw, | 2,6

%
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OnemeHT Nel57 uMMeeT MHKPOBOJIOKHHUCTYIO CTPYKTYpPY, B KOTOpPOW aTOMbI MeTayljia
00pa3yloT HEe KPHUCTAIMUECKYIO PEIIETKY, a BBICTPAHBAKOTCS B JABOMHYIO LIENIOYKY - HMHTb,
CKPYYEHHYIO B JBOMHYIO CIMpajlb, SIBISISICH Kak Obl METaUIONOJMMEPOM, U 3TO CBOMCTBO
00yCJIOBJIEHO HAJMYUEM B €ro 3JIEKTPOHHBIX OOOJOYKaX HEM3BECTHOH IOKa Balleil Hayke
9JIEMEHTAPHON YacCTHIBI KJacca JIENTOHOB - BUTOHA (OT JATHHCKOTO Vvita - YKU3HB), KOTOPBIN
IpUJAeT HEXHBOMY CBOMCTBA >KMBOM MaTepuM, CO3JaeT TaK Ha3bIBaeMOE «OHMOIOJIE» BOKPYT
KHUBBIX OOBEKTOB.

®paemenm monexyavt J[HK ¢
NOYNPO3PAYUHOU 000I0UKOU BUMOHHOU
Mampuybsl - HCUBAs MAMEPUSIL.

BUTOH: - ve - sneMeHTapHas 4acTuiia
Macca no anektpony - 0,62 m snexkrpoHa 3apsijg
- 0 (Hos1b) @opMa OpPOUTHI - IJUTHIIC, B OJTHOM U3
(OKYyCOB KOTOPOTO HaXOAWUTCS D3JEKTPOH, T.€. _
BHTOH OTHOCHTENBHO S/[Pa ABIACTCS CI[yTHHKOM W% L
BTOPOTO TMOpsiAKA - OH BPAILIAeTCS BOKPYT
9JIEKTPOHA; HA OpOWTE OJHOTO DJIEKTPOHA MOXKET HAXOIHWThCA M0 8 BHUTOHOB. KommuecTBo
BUTOHOB B oOoiyiouke siapa anemeHTta Nel57 - 432, KoadduimeHT sHepreTuku OTHOCUTEIBHO
anekTpoHa - 6. ILoTHOCT, MH(DOPMAIMOHHOTO TOJS BHTOHA OTHOCHTEILHO JJICKTPOHA - 10°
(Bmecto 1 GaiiT nHpOpPMALIMK «T10 STIEKTPOHY», MOKHO 3aJI0KUTH B TOT ke 00beM 100 kumoGaiT
nH(popmanun). BUTOH MOAYUHSAETCS BCEM 3aKOHAM BOJHOBOW TEOPUH IS AJIEMEHTAPHBIX YaCTHI]
CkopocTh pacnpocTpaHeHHs BUTOHHOTO TOJS OTHOCHTENBHO ckopocTu cBeta - 4C (ueTsipe
CKOpPOCTH CBeTa B BakyyMme). VICTOYHMKOM BHWTOHOB SIBJISIOTCS TPOILECCH SIIEPHOTO pacraja
Tepou 0B sizipa 3emun, CoNHIIA U 3B€3/1, INIOTHOCTh BUTOHHOTO T0Jis1 Beenenno# nocrosiHHa.

[Ipum aBt. [IpuMeHsieMbie 371eCh W Jajiee B OTHOIICHHH OPOUT IJIEMEHTAaPHBIX YACTHIL
TEPMHUHBI «KPYTOBas OpOUTay, «3JTUOTHYECKas OpOUTa» YUCTO YCJIOBHBI, MCIONB3YIOTCS IS
VIIPOLIIEHHOTO OOBACHEHHsT W 0003Ha4YeHHs (OpMBI OOJIaka AIIeMEHTapHOH yacTuiel. Popma
ANEKTPOHHOTO O0JIaka MEHSETCSl JIMIIb OT CKOPOCTH IBUXKEHHS, T.e. OT YpPOBHS HSHEPrUU
AJIEKTPOHA: YCJIOBHO KpYroBas» Ha YCIOBHO «JJUIMNITHYECKAs». TpaeKTopusi TBUKCHUS
ANEKTPOHA HE MOXET ObITh B OJHOM IUIOCKOCTH, MPOXOASAIIEH depe3 LIEHTp sapa, oHa Oolee
ciokHas. JIeHCTBUTENBHYIO TPACKTOPHIO OJIIEKTPOHA OTPEAEIsieT MHOXECTBO (aKTOPOB:
COTMOCTaBUMOCTh Macc 3JIEKTPOHA M sifipa, KOT/Ia Macca OpOUTaIbHOW YaCTHUIBI BCETO JIHIIL B
3500 pa3 MeHbIIIe IAEPHOM, CKOPOCTh M SHEPTETUKA, CIIMHBI AJIEKTPOHA U Spa, CUIIBI SAJIEPHOTO
B3aMMO/ICHCTBUS, MPEBBIMIAIONINE dIeKTpoHHbIe Oonee yeM B 100 pa3, u T.n. Hampumep, B
Hanboylee MPOCTOM CiIy4ae JIBHIKEHHS BOKPYT Sapa aroMa BOJOPOJA OJIHOTO-CAMHCTBEHHOTO
ANEKTPOHA, €ro TPACKTOpHUS MPEACTaBIseT COO0H OO0bBEMHYIO QUIYpy, TUIOCKas MPOEKIUSI
KOTOpPOU HAIlOMWHAET TPWIMCTHHUK KieBepa. [IpuumHa 3TOr0 B TOM, YTO BOJOPOJHOE SAPO
HEOJIHOPOJHO, COCTOUT M3 JIBYX MPAKTHUYECKHU PABHBIX IO MACCe YaCTHI] - MPOTOHA U HEUTPOHA,
MOTOMY OHO HE MMEET OOIIero IEHTpa Macc, COBIAIAOIIETO C IEHTPOM MAacChl OJHOW M3 HUX.
[InockocTs  TpaeKTOpHM SJEKTPOHA ACHMMETPUYHA TE€OMETPHUYECKOMY IEHTPY  A/pa,
nepeMenaeTcss M BpamlaeTcss B TPOCTPAHCTBE MEXIY IBYMs IIEHTpaMH Macc. Bor mouemy
JBUKEHHE DJIEKTPOHA HUKOT/Ia HE MOXET OBITh MOXOXKe, HApUMEp, Ha JIBIKEHUE CIyTHUKA
BOKpPYr 3eMJIM, KOTrjJa IUIOCKOCTh OpOWTBHI CIyTHHKA IPOXOJUT dYepe3 IEHTP ILIaHETHI.
OCOOEHHOCTBIO TPACKTOPUU DIIEKTPOHA SIBISETCS TO, YTO, COXpaHsss UMIYIbC M HAMpPaBICHHE
COOCTBEHHOTO JIBFDKCHHUSI, OH MHOTOKPATHO MEHSET HalpaBlieHUE JABMKCHUS OTHOCHTEIBHO sJIpa
Ha TIPOTUBOIIOJIOXKHOE B JTFOO0H YCTIOBHON TOYKE OPOUTHI, MPUYEM HAMPABICHUE OTHOCUTEILHOTO
HaTPaBJICHUS KQXKJIOTO MOCIIEIYIOMIET0 MPOX0/1a YaCTUIBI TPOTHBOIOIOKHO TPEABIAYIIEMY.

1-s1 paza opbutsr  2-s paza opOUTHI
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B3aumoneiictBue BUTOHHBIX moJied 3ynemeHTa Nel57 BbicTpauBaeT sjapa MO JABOMHOMN
cnupanu. Kak 3to npoucxoaut?

Tepoun Ne 157 npunamnexur x 3-it rpynne [leprnonuueckoit cuctemsl. M3BecTHO, YTO y
OOBIYHBIX METAIJIOB O00pa3zyercs KpUCTAJUIMYecKas peIlIeTKa 3a CYeT B3auMOJCHCTBHSA
CBOOO/HBIX 3JIEKTPOHOB BHEUIHUX 3JIEKTPOHHBIX 00004YeK, OOBIYHO Ha3bIBacMble €IIe CUIMa
CBSI3W WM IHU-CBSI3M, pa3inyaroniyecs 1o (opMme 3IIEKTPOHHOTO o0aka M pe3yabTHPYIOUICH
BEJIMYMHE B3auMOJEICTBUA. bojiee MpoUHbl cUrMa CBSI3U, HO U 3TOI'0 HEJIOCTATOYHO. MeTaibl
MEPBBIX TPYIIT UMEIOT HU3KYI0 MEXAHUYECKYIO MPOYHOCTh M TaM, IJI€ HYKHa IPOYHOCTH, OOBIYHO
WCIIONB3YIOTCA TOJBKO B BHUJE KOHCTPYKLUHMOHHBIX CIUIABOB HAa OCHOBE, HAlpUMEpP, MarHus,
QTIOMUHMS; - Ui 00pa3oBaHUs MPOYHOM pemeTku 2-3 CBOOOJHBIX 3JIEKTPOHOB SIBHO
HEJOCTaTOYHO.

157-i umeet Toke 3 CBOOOIHBIX AIEKTPOHA, KOTOPHIE MOTYT 00pPa30BBIBATH JICKTPOHHBIC
mapbl CUrMa CBSI3W, HO 37€Ch Jpyras, HECOMOCTaBUMO Ooyiee IMpOYHAasi CBA3b, YyIbTpacBsi3b. Ee
MO>KHO Ha3BaTh €Ill€ BUCUIMa-CBsI3b, a 110 aHAJIOTUHU, CYILIECTBYET JJIsl PYTUX TEPOUOB U BUIIU-
CBs3b. Ha KaxIyro mapy 3JIEKTPOHOB, 0Opa3yloluX o0Ilee IIEKTPOHHOE 00JaKo CBS3H JBYX
COCEJIHUX aTOMOB, Y TEPOUIOB MIPUXOAUTCS emie 16 BUTOHOB, KA IbIil U3 KOTOPBIX B 6 pa3 Oosee
SHEPrOEMOK, YEM DJIEKTPOH. DJIEKTPOHHOE OOJIAKO CBSI3U OKAa3bIBAETCS KaK OBl B «KOPCETE» U3
BHTOHOB, 00pa3yrolux CBOE COOCTBeHHOe oOsiako. MMeHHO y 157-ro Tepowmma 3 BaJIeHTHBIX
ANEKTPOHA BTOPOM, 60JIee SHEPrOeMKOM 000JI0YKH 00pa3yIOT KPUCTAJUIMYECKYIO PEIIETKY B BUIC
JBOMHON HUTH CIIUPAIbHOM CHMMETPHH, YIIAKOBAHHYIO B BUTOHHOE 00J1aKo.

OTO BUTOHHOE 00JaKo, Kak BBICOKO3HEPrOEMKHUH »JJIeMEHT, M  o0ecleyuBaeT
CBEPXIIPOYHOCTh TEPOUA Ha PACTSKEHUE U BBICOKYIO TEMIIEpATypy IU1aBleHusl. BUTOHBI aepxar
ANEKTPOHBI HA CBOMX MECTaX, M IS TOTO, YTOOBI HAPYIIUTH ATY KPUCTAIUTMUECKYIO CTPYKTYpY,
TpeOyeTcsl WM BbICOKAsi SHEPTHS PACTSKEHUS, UM BBICOKAs! SHEPrusl IBUKEHUS 3JIEKTPOHA MpHU
pasorpese.

Ho at0 eme He Bce. Tonbko B BalleM NpOCTPAaHCTBE BUTOH HE UMEET 3apsifa U HEUTpaJleH
10 OTHOIIEHUIO K MaTepuH Ballero npoctpanctBa. Ho BUTOH coBeplieHHO MHaue BeJeT cels B
XKentom IlpoctpancTBe: - Tam y HEro ecTb W 3apsAl, M CIOMH, M BCE OCTaJbHOE...
[TocnenoBarenbHas BapMAHTHOCTh CBOWCTB BUTOHOB OOOJIOUKM TIO3BOJISIET HCIIOJIB30BAaTh €€ B
KauecTBe MH(GOPMAIMOHHOTO HOCHUTENS: B BallleM MPOCTPAHCTBE HA BUTOH HHUYTO HE BIUSET.
Taxum oOpa3om, BUTOHHAsE 000104YKa MOKET HECTH MH(popMalnio, a B 157-M Tepouie BUTOHOB
432.

N nocnennee. BuToHHBIE CTPYKTYpbl, NpPH HMX HECPABHEHHO 00Jiee BBICOKOU
9HEPrOEMKOCTH, HE MOTYT Pa3pyllaTbCsl HU3KOIHEPIETUUECKUM BO3ACHCTBUEM MaTEpUU BallIEro
npoctpancTBa. [losToMy BUTOHHAsh Marpuia 4emM-TO Mojo0Ha 000J04YKe Kojbachl: ee 00beM
MOKHO HACBIIIATh JAPYTUMHU AJIEMEHTaMH, 4To U ucnoib3oBaHo B JIHK. MmenHo sTa o6onouka
MaTpHUILIbI ¥ 103BOJIsIeT Ge301mnbouno konuposath JIHK npu nenenun kieTku.

Nmenno »ta ¢opMa BUTOHHOTO oOnaka W ObUTa HMCHOJB30BaHA MPH MPOSKTUPOBAHUU
yrpasisitoniel 1 MHGOPMAIIMOHHON CTPYKTYpbl HYKJIEHMHOBBIX KHCIOT. CHpOEKTHpOBaHHas U
HMCKYCCTBEHHO CHUHTE3UPOBAHHAS BUTOHHAs CTPYKTypa J>KHBOW KIIETKH <«IIOJAIIUBAETCSI» K
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MOJIEKYJIe HyKICHHOBO KUCIIOTHI ¢ TIOMOLIbI0 BUTOHOB (ocdopa - P**°*%;; enuucTBeHHOrO 13

3JIEMEHTOB BEpXHHUX psifoB [leproanyeckoil CUCTEMBbI, UMEIOIIETO B CBOEH CTPYKType MATh
BUTOHOB Ha cOOCTBEeHHBIE 15 anekTponoB. Pochop He ABIAETCA TEPOUIOM, OH MPUHAIICKUT K
KJIacCy «IPOCTPAHCTBEHHBIX HHEPrO-NPOBOAHUKOB» - 3TO NPOBOJHMK JKenToll sHepruu,
noI00HO TOMYy, Kak KajMuil - mpoBoguuk Cepoit sHeprun. be3 ButoHa U Qocdopa Ku3Hb Ha
I1aHeTe 3eMJIs B BallleM IIPOCTPAHCTBE HEBO3MOXKHA.

ABT. - 910 «pochop-BUTOHHBIN MOCTUK XKHU3HI», PV- MOCT...

CornacHo BBIBOJIOB TEOPUU ACHMMETPUH MPOCTPAHCTBA MOIY4aeTCsl, YTO BUTOH JOJIKEH
UMETh JIMHeHHble pa3Mepbl Oonee yem B 201 pa3 MeHble 3jeKTpoHa. Torna Kaxaas >KuUBas
KJIETKa JIEHCTBUTEIBHO MOXKET MMETh YIPABIIAIOLIYI0 BUTOHHYIO CTPYKTYpY, OTBEYAIOLIYIO 3a
SHEPIeTUKY U KHU3HEIEATSIbHOCTh KUBOM KIIETKH, U MH(POPMALMOHHYIO BUTOHHYIO CTPYKTYDY,
OTBEYAOLIYI0 3a MIEHTHYHOCTh HACJEICTBEHHONM HMH(OpPMALUH, MepelaBacMON HOBOH KJIETKe
IIpU JeJIeHUn MaTepuHcKkoi. C Takoi Masloil yacTHIed 3To BO3MOKHO. M3 Teopuu cienyer, uTo
JOJKHBI  CYILECTBOBATh JHEPrONOTOKH, MOCTYMAIOIME B XXKUBOW OpraHU3M C NMILEH, - 3Ta
SHEpPreTUKa MMEET XUMHUECKYI0 MPHUPOLY M MCIOIB3YETCs Ha MOCTPOCHHE (PU3UYECKOTro Teja
KHMBOI'O OpPraHU3Ma U €ro (pU3MUECKYI0 >KU3HEIEATEIbHOCTb; SHEPrONOTOKH, MOCTYNAOLINE B
YKUBOM OpraHu3M U3BHE - OT BUTOHHOT'O 10J1s miaHeTsl, CosHua u BeeneHnHoil. .

Kopp. - Orta sHeprus umeer BOIHOBYIO IPUPOAY, 0OECIeUurBaeT KUBOI OpraHusM, padoTy
€ro ymnpasJsloLUX CTPYKTyp. IloanuTka >kMBOro opraHu3Ma BUTOHHON SHEPreTHKOM BHEIIHHUX
[0JIeH MPOUCXOAUT B (pa3e rIyOOKOro CHa, YACTUYHO - C IPOAYKTAMU IUTAHUS, €CIIM OHU OOraThl
BUTOHAMH.
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I'paghuueckoe usobpasicenue gexmopa

Mooenv amoma gpocgpopa N
HAanpA#CEHHOCMU GUIMOHHO20 NOJA 3emau

XOTs BHUTOHHOE IIoJIe BceneHHOM MMeeT CpEeIHIOI IOCTOSHHYK) BEIMYMHY, B
HEMOCPEJCTBEHHOW OJIM30CTH K HCTOYHMKY HM3JIyYEHHUS 3Ta BEJIWYMHA BBIIE U Ui KaKIOH
IJTaHEThl CBOS. BeKTOp BUTOHHOTO MOJS 3€MJIM MMEET SIPKO BBIPAXKEHHYIO HalpaBiIE€HHOCTb U
OpUEHTALMI0. BUTOHBI M3IIy4arOTCA SAPOM ILIAHETHI M BBIXOAAT H3-IIOJ KOpBHI 110 JIMHUAM
MarHUTHOTO MOJs - B AHTapkTH4ecKoi 30He 3emuid. Ecnm B34Th YCIOBHYIO HaIpsKEHHOCTh
BUTOHHOI'O IOJI1 Ha MOBEPXHOCTU 3€MJIM IO CTOPOHAM CBETAa, TO IMOJYyYUM: CEBEP - €IAMHHULA;
3anaj - €AMHUIA; BOCTOK - €IMHUIIA; FOT - TPH.

ABT. - B coBOKymHOCTH moityyaeTcss n3oOpaxeHnue kpecra. «Kpect >KUBOPOIAILUI»... -
3TOT JIPEeBHUIl CUMBOJI SIBISIETCd MO CBOeH CyTH TrpaduyeckuM H300pakeHHEM BEKTOpa
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BUTOHHOTO MOJIs T1aHeThl 3emisi? Buanmo, HecnipocTa ApeBHUE KUTANUIIBI PEKOMEHJ0BAJIM CIaTh
rOJIOBOM Ha BOCTOK - B 3TOM IIOJIOKEHUM MPOEKIMUS TEJa YEeIOBEKAa OTHOCHUTEIBHO BEKTOpa
BUTOHHOTO TIIOJIi MaKCHMMajbHA, W SHEPreTHKa IMOIJIONIACTCsl HMEHHO TMOJOKUTEIbHBIMU
KOHTYpaMH BUTOHHOTO TeJa.

Kopp. - Bumon npucywy monvko sucueoit mamepuu («H cozoan I'ocnoov boe uenosexa u3z
npaxa 3emMHo20, U 60VHYI 8 Juye €20 ObIXAHUE HCUZHU, U CMAT Yel08eK OVUIEI0 HCUBOION. -
«bpiTHEY, 1.2 CT.7), ONpEneNseT ee CBOMCTBA, COCTABISAIOIIME OTJIMYWS KUBOW MATEPUH OT
MEPTBOM, MO3TOMY OOHApPYKUTh BUTOH CYIIECTBYIOIIMMH Ha 3eMJie MEPTBBIMH MpUOOpamMH U
TEXHUUYECKUMHU CPEJICTBAMH HEBO3MOXKHO. J[€TEKTOPOM BUTOHOB SIBJIICTCS (PAKT HAUala PeaKIuu
CUHTE3a JKMBOM KJIETKM W3 HEKHMBOM MATE€pUU, a MPOUCXOAUT 3TO TaK: €CIU B3AThb HECKOJIBKO
Karemb BOJbI, TOMECTUTh B HUX CMECh XUMHUYECKH YHCTHIX MOJICKYJ OCTKOB, TO TP BHECCHUU B
30HY peakuuu neMenTa Nel57 HeMeJIeHHO HAUHeTCsl CUHTE3 )KMBOW KJIETKU - BUTOHHOE 00JIaKko
3J€MEHTa CIYKUT MPOTOTUIIOM, CYppOraToM BUTOHHOM Marpuilbl. TeXHOJOTHEW BUTOHHOTO
CHUHTE3a >KMBOW KJIETKM CEroJHsA 00JaJaroT BBICHIME LMBIJIM3ALMUU, € MOXET HAy4YUTbCAd U
4eNloBeK, HO 0e3 paspelieHus bora 3Toro aenaTbh HEIb3SL.

IIPEJIEJIBHA ST OCTOPOXXHOCTbD: CUHTE3 )XMBOM KJIETKU TTOJOBEH SAIIUKY
ITAHJIOPHBI - ECJIM EI'O OTKPBITH 1 HE CYMETbD 3AKPBITh, PUCK I"'MBEJIN BCEI'O
XKNUBOI'O HA 3EMIJIE BBICOK. IIPU PABOTE I[1O CHUHTE3Y XHMBOI'O HAOJDKHBI
COBJIIOJIATBCS BBICOYAMIINUE MEPHI ITPEJJOCTOPOXXHOCTU 1 MHOTI'OKPATHA S
CUCTEMA BUOJIOT' MYECKOM 3AIINTHI.

ABT. - «CoH pa3zyma pOXAaeT 4YyIOBUI», - 0e3 oOJagaHusi TEXHOJOTHEH CHUHTE3a
BUTOHHOW MAaTPUIIbI )KMBOW KJIETKH K paboTaMm MPHUCTYNaTh HEIb3s: Mbl MOXKEM MOPOAUTH TAaKOE
YyJIUIIE - CMEPTOHOCHBIM BUPYC WJIM YTO-HUOYAb MOJ00HOE, OT Yero moToM OyAeT HEBO3MOKHO
130aBUTHCA.

Kopp. - B niepssiii nenp bor Hayan TBopuTh 1o npuHuuimy: «OT IPOCTOro K CI0KHOMY» U
CO3/1aJl TOJIBKO MEpBBIE MPOKAPUOTHI - OE3bsiiepHbIE KJIETKH, 000J0YKa KOTOPBIX IMOCTpOECHA
OJTHOW-eIMHCTBEHHOM MOJIEKYJION, ¥ aHa’dpoOHbIe OaKTepHH - MPOCTEHIINE OJHOKJICTOYHBIC
MUKpPOOPTaHU3MBbI, 33Jlaueii KOTOPBIX OBLJIO TOTOBUTH MOYBY M aTMochepy 3emmnu s Oonee
BBICOKHX (DOPM JKU3HHU, IEPEBOANTH YTIIEKUCIBIN Ta3 aTMoc(epsl B TBEPABIC 0CATIOUYHBIC TOPOJIHI,
BBICBOOOXKIasi Kuciaopod. OTnuyreM MepBbIX KUBBIX GopM 3eMiu ObLIO TO, YTO MpH ciaabom
COJTHEYHOM OCBEILIEHUH, IMPAKTUYECKH IMPU €ro IOJHOM OTCYTCTBUH 3d OCHOBHYIO (hopmy
IHEP200OMEna ¢ OKpydHcaloueil cpedoil CHAuana 0vlll blOPaAH XeMOCUHME3, 4 MObKO NOMOM
domocunmes.

ABT - Jlornuno. Hanpumep, Mbl camu, KOrja periuM 3aBOAUTh aKBAPUYM, TOKE HAUMHAEM
CHayaJia C CO3JaHUsl 3aMKHYTOT'O0 OMOJIOTMYECKOTO PEKUMa KUZHENECATSIbHOCTH - QUIBTPYEM U
OTCTauBaeM BOJly, MOJAOUpaeM TPYHT, PAcT€HHUs, a TOJIBKO MOTOM, KOTJIa BOJAa OYHCTUTCS M
YCTAaHOBUTCSI OMOJIOTMUECKOE paBHOBECHE, 3aIyCKaeM B akBapuyM pbiOoK. Hedro momo6HOE U ¢
COTBOPEHHMEM KM3HM Ha Hameidl miaHere: bor ieneHanpaBieHHO Hauyajd 3aceisTh 3EMIT0
MPOCTEUIIUMH KUBBIMU (DOpMaMu, MPUEMIIEMBIMU JIJIsl YCIOBHM JAaHHOTO TEPUOJa PAa3BUTUS U
HEOOXOIUMBIMH IS TIOCTEAYIOUIEH YIpaBlIsieMOil U TPOrpaMMHUPYEMOUM HBOJIONHMHU 3€MHOM
ouocdepsl, co3maHus OCHOBBI lLieneld nuraHud. Ha 3emie mpu 3TOM BO3HUKAOT pa3HbIe
MOCNEACTBHS ISl COOCTBEHHO KOPBI U aTMoc(hepsl. 3apoKAeHHe MEPBUYHOMN KU3HU Ha TIaHETe
JOJDKHO OBLJIO HAYaThCsl HE B OKeaHe, (OH BO3HUK TOpas3fo MO3XKE), a MUMEHHO B MEPBBIX KaIlIsAX U
TY)KUTAX HACHIIIEHHON COMSMU W KHCIOTaMH BOJBI C TEMIIEpaTypoil 3HAYUTEIHHO OOJbIIe
100°C, npeobnaganeM B aTtMochepe YriIeKHCIOro raza Mpu 3HAYMTEIBHO OOJbIIEM, YeM
ceituac, arTMochepHOM JTaBIICHUU.
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Hauano Beigenenust armocepHoii BIary B )KUIKOM BUJIE - TIEPBBIN J0XKIb Ha 3eMIIe.

I'naBa 23.
CorBopenue mupa. /leHb BTOpOii.

U cxazan Boe: 0a 6yoem meepOb nocpedu 800bi, u 0a omoeisiem oHa 800y om 600bl. (M
cmano max.) U cozoan boe meeposb, u omoenun 600y, kKomopas noo meepobio, om B00bl,
Komopas Hao meepovro. M cmano mak. U nazean boe meepow nebom. (U ysuden boe, umo smo
xopouwo.) U 6vin eeuep, u 6110 ympo. 0ensb emopoity. («bbituey, Ti1.1 ¢1.6-8) Hauano - 3,8 miap.
net nocne «CH», nnu 4,3 mapa. net tomy Hazan. Oxkonuanue - 5,3 mupg. net nocie «CH», nin
2,8 wMipa. Jner ToMmy Hazan. /{wumenvbHocms miepuoma -1,5 wmupa. ner. 3aeepuiunocw
dopmuposanue nepeuunozo oxeana.
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Puc. 44. Illepeuunwiii oxean nOKpwvlean 6cl0 niaanHemy 3emis, a €20 OHOM Obliu
HblHeWHUEe MAmMePUKU.

“BpiTHE” SICHO YKa3bIBaCT Ha 3aBepIlcHHe mporecca (hopmupoBanus okeaHf w3 BoIb,
BBIIETIsieMOM Henpamu 3emiu (Kak TPOAYKTa peakluuid sIepHOro pacmajaa) U arMocqepHOi
BJIATY, MOMABILIEH TyJla U3 TEX K€ HeJp paHee, KaK YCTAaHOBJIEHHWE YETKO 0003HAUEHHOM IPaHUIIbI
MEXIy >KUIKOW Biaroi (okeaHoM) MmapooOpa3Hoil Biaroil (armocdepoil) T.e. MOBEPXHOCTH
okeaHa. OkeaH MOKPBIBAJ BCIO IUIAHETY, CYIIU He ObUI0. IHTEHCMBHOMY pa3BUTHIO MEPBUYHOU
KHU3HU CHOCO6CTBOB2UIO O6I/IJII/I€ MUHCPAJIIbHBIX BCIICCTB, PCAKO3CMCIIBHLIX J3JICMCHTOB IIO
OoJbIIeld YacTH SIBISIIOIIMXCS KaTalu3aTOpaMHu, OSHEPrus MOJOJ0M IUIAHEThl MOIIHBIH
panuanuoHHblil GoH. IMeHHO paguanus nocmoanHo MHTEHCH(PHUIMPOBaIa MPOLECC MyTareHHbIX
MpeBpalleHi, THOKO MPUCHOCa0IMBast KUBOE MEHSIOUIMMCS YCIOBUSM IUIAHETHl. A MEHSTHCS
ObuT0 yeMy. PeakTop sipa miaHeThl HOCTOSHHO BBIJEISUT T'a3bl U BOMY, KOTOPOW CTajO CTOJIBKO,
YTO OHA MOKPbLJIA BCIO CYIIly U BO3HUK MEPBUYHBIN OKeaH. [Toka ele MeJKuid, TpOHU3bIBAEMbIN
CHM3y (OHTaHAMH COJICHOM Topsyeld BOABI, Mapa M Ta30B, OH CTal JOMOM IEPBBIX

MHUKpPOOPTaHU3MOB.

Puc. 45. “Yepnvie xypunvwuxu” (a) u
secmumenmughepvl — opeanuzmbl xemocunmesa (0)

Bectumentudepsl - CcaMOCTOSTEIBHBIA THIT
KUBBIX CYHIECTB, OJM3KUX 4YEpBSIM - BBDKMBILUE U
COXpaHMBIIMECS JO CHX IIOp TOTOMKH IEpPBBIX
JKUTEJIed 3€MJIM, JKUBYT OKOJO TaK Ha3bIBaEMBIX
“4gepHBIX KypWJIBIIMKOB” U ceyac MOTYT IOpaJoBaTh
co00# TOJBKO ONEPaTOPOB IITyOOKOBOIHBIX aNIapaToB
IpU MOABOJHBIX HccienoBaHusix. K ynuBinenuto
uccienoBarenaeif, OHU  OOHApYXWIM, YTO Ha
3HAYUTEIBHBIX ITyOMHAX OKEAaHCKOTO JHA, TaM, Kyjaa
BOOOILlE HE IMPOHUKACT COJHEYHBbIH CBET, KHIIUT
KU3Hb. “Kunut» B OyKBaJIbHOM CMBICJIE 3TOTO CJIOBA,
U OKOJIO BBIXOJA M3-TIOJ] OKEAaHMYECKOI'O JIHA BBICOKO
MUHEPAJIM30BaHHBIX TOpPAYMX BOJ C TeMIepaTypou
350"C, oOpa3yetcst Kak Obl «KypeHHE YEpHOI'O JIbIMa»
pacTBOpoB CyiIb(hUI0B HAJl UCTOUHUKAMH. OTI0XKEHUS
Cyl1b(UI0OB HANOMHUHAIOT BBICOKME KOHYCBI, OKOJIO
KOTOPBIX KHUBYT 3TU HEOObIUHbIE CO3JaHUSI.

Ecin Bce *uBOE Ha IMOBEPXHOCTHU IIJIAHETHI B
KOHEYHOM HTOI'€ HCIOJIb3YeT /ISl 0OecreueHus: CBoen
KHU3HEEATEIbHOCTH SHEPrui0 (OTOCHMHTE3a, TO OHHU
WCIIONB3YIOT TETUIOBYIO YHEPTHUIO Meperperoit ropsiuer moapl. OHM COXPAaHUIIUCH C MEPBBIX THEH
OMOJIOTMYECKON JKM3HM IUIAaHETHl, KOTJa Ha €€ IOBEPXHOCTH ObUIM aHAJOTHUYHBIE BOJHBIC
YCIJIOBUS BBICOKMX JABJICHUU U TEMIIEPATYpPbl IPU MUIIUM OTCYTCTBUU COJTHEUHOTO CBETA.

Kopp. IlpoGiemy peanmszanuy MepBUYHOTO CHHTE3a JKUBOW MATEPUU YIPOIIATIO TO, YTO
CYIIECTBOBAJl YCTOWYMBLIN TMOBBIIICHHBIM ()OH MOHU3UPYIOMIETO W3Ty4YEHHS, aKTUBHPYIOIIETO
HNOHBI MOJ'IeKy.]'I aTOMOB B€LICCTBA W HAJINYHUE B HepBI/ILIHOI\/’I FpaHHTHOfI HOBerHOCTI/I IIJIAHCTHI
HE3HAYUTENIbHOTO KOJHYECTBA TEPOUIOB B METANIMYECKOM M MOHHON (opme, B YaCTHOCTH
sneMeHTa Nel57.

B pe3ynbrare ecTECTBEHHOrO MpOLIECCa OCThIBAHUS KOPBI 3€MJIM, KU3HEACSTEIbHOCTU
MPOCTEHIINX MHUKPOOPraHU3MOB 3HAYUTENIbHO YJIYyYIlIajcsi Ta30BbI COCTaB aTrMocQepsl,
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cHu3miIoch 1m0 1,2 atu ee maBineHue. TemmepaTypa TOBEPXHOCTH IUTAHETHI COCTABISLIA YiKe
tonbko 346rpan.K (umu +73rpan.C), HECKOIBKO YBEIWYWIACHh HHTEHCHUBHOCTH COJIHEUHOTO
W3ITy4eHUs, JOCTUTABIIECTO TOBEPXHOCTh OKEaHa W Ha, T.C.
CO3pENH YCIOBUSA JUIsl CIEAYIOLIEro Ilara TBOPEHUS >KU3HU
TJTAHETHI.

bor Bo3zeilicTBOBan ma MpOLECC MUTO3a MPOCTEHIINX
OpPraHM3MOB OK€aHa, IICJICHANPABICHHO W3JIy4as Ha HUX
BUTOHHBIE TPOCKIHUU O0Jee CIOKHBIX OModopM - HaJaics
MPOLIECC CO3JAHMsI OJTHOKJICTOYHBIX BOJHBIX OpPTaHU3MOB U
BOJIOpOCJEH, HAaTaeT, OTpaboTKa TeXHOJOruu (OTOCHHTE3a B
KHUBOU pacTUTENbHOU KileTKe. C TMaTOMOBBIX M CHHE-3€JICHBIX
BOZIOpOCiel OblI0 MmosiokeHo Hauano Haiiero pacTuTenbHOTO
MUpa.

ABT. - J/luaTomeu - OJIHU U3 CaMBIX PACIPOCTPAHEHHBIX
Ha 3eMJIe pacTeHHWil. OTH OJIHOKJIEeTO4Hble «Bomopocoun
OJIMHAKOBO XOpOIIO YYBCTBYIOT ce0s B BOJAaX U CHerax
ApKTUKH W AHTapKTHKH, B TOpPSYMX Teizepax Mcmanaww, B
noutu MoObIX coneHblx U [IpecHpix Bomoemax. KommuecTBo
BBIJICTIIEMOT0 MMH KHCIIOPOJIa CPAaBHHMO TOJBKO C TEM, UYTO
BBIICTISIIOT Bce BhIcIIMe pacteHus 3emHoro I[llapa. Cune-
3eJIEHbIE BOJOPOCIH (LIMAaHEHN) 10 CBOEMY CTPOEHHIO OJIM3KHU K
OaKkTepusM, XOPOIIO )KUBYT B TOPSYMX UCTOYHUKAX, UMEIOT B
CBOEM coOCTaBe (DMKOLMAHWH H XJIOPOPUIUI, HEOOXOIUMBIHA
st porocunreza. CuHe-3eTIeHBIM BOJAOPOCISIM 3eMIISl TaK Ke
00s13aHa KUCIIOPOJIOM CBOEH aTMOC(EpHI.

Oto BTOpas (asza coznanus 6uocheps 3emiu.

Puc. 46. /luamomosvie (a) u cune-3enenvie 8000pociu

(6).

Yeenuuenue x 100.

I'maBa 24.
CotBopenue mupa. /lens Tpermii.

U ckazan bBoe: u cobepemcs 6oda, komopas noo Hebom, 8 00HO MeCmo, U 0a A8UMCS CYUd.
U cmano max (U cobpanace 6oda noo nebom 6 céou mecma, u asuiracsy cyuwia.) M naszean boz
cywy 3emuero, a coopanue 800 Hazean mopamu. U ysuoen boe, umo smo xopowo. U cxazan boe:
0a npouspacmum 3emis 3ejleHb, mpaegy, celwyio cems (o pody u no noooouio ee, u) oepeso
N10008UMoe, NPUHOCAUee No pody C80eMY NI00, 8 KOMOPOM ceMs e2o 8 semae. M cmano mak, U
npousgena 3emisi 3eleHb, mpasy, cenwylo cems no poody (U no nodobuw) ee, u 0epeso
(nnooosumoe), npuHocsawee 100, 8 KOMOPOM cems e2o0 no pody e2o (Ha 3emne). U ysuoen boe,
umo smo xopowto. U ol éeuep, u 6uL10 ympo: oenvb mpemuily. («bbrtuey, ri1. 1 crp.9-13).
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Puc. 47. IlosiBjeHue mnepBoil cymu 3emJid — CIUIOIIHOEe 00J10TO TJIMHUCTBHIX
0Ca/I0YHBIX IOPOJ OKEAHCKOIO [HA.

[Ipouwio eme 1,5 mapa. aeT, uiu 4yacel 3eMiu oTcuuTanu yxe 5,3 mupa. ser nocine “CH",
WM 2,8 MIIpJ. JIET TOMY Ha3al...

Tenuplil NMEpBUYHBI OKEAH KHUIEN U3HBIO - B BOJE AKTMBHO DPa3BUBAIMCh MHUPHUAJIBI
MeNbYalilINX JKUBBIX CYIIECTB, IUIAHKTOHA, BOJOPOCIJIEH, yCBAMBAaBLIMX YIJICKUCIBIA TIa3 U
CBSI3BIBABIIUX €T0 B M3BECTKOBBIE OOOJOYKH CBOMX CKEJIETOB W MAHIUPEH. DTH MOIYAINBHIC
TPYASTH HEYCTAaHHO MEPEkKEBbIBAIN YIJIEKUCIBINA raz armochepsl, mpeoOpas3ys ero B U3BECTHIKU
U Mpamop, - uepe3 MuLIMapAsl jer Puauil OyaeT BasThb U3 HEro NnpekpacHsle craryd. Hama
LIUBWIN3ALMUSA CKPOMHBIM H3BECTHSKaM M MepreiasiM o0s3aHa Kyjga OoJblie, ueMm
apUCTOKPATHYHOMY MpaMopy, ¥ OOJBIIMHCTBO M3 HAC HUKOT/A AK€ HE 33yMBIBAJIOCh, YTO BO
MHOI'OM OCHOBA CETOJHSLIHEro OJIaronojy4yust B BUJE MEC-TOPOKACHUN HEKOTOPBIX IMOJIE3HBIX
MCKOMAEMbIX (IIPUHOCALINX OJHUM MPOMNHUTAHUE, IPYTUM - TOPE) 3aJ0’K€HAa MUKPOOpPraHU3MaMu
MMEHHO TOT[a.

KpoxoTrHbie pedsiTa 4ecTHO cAeNald CBOE JAENO0 - CO3JAIM IpPEeKpacHyr arMmocdepy u
OCaJOYHbIE MOPOJBI, KOTOpPHIE, KaK IUIACTBIPb, 3aKJIEWIM CBEPXY TIPAHUTHOE PEILIETO:
MIPOUCXOJUIIO MHTEHCHUBHOE OTJIO)KEHHME OCaJ0YHBIX IOPOJ, KOTOPBIX 3a MpOLIEAIee BpeMs
HAKOIWJIOCH YK€ MHOTHE COTHH M THICAYN METPOB, IOKPBIBIINX KOTAAa-TO T'OJIBII IPAHMUT...

Kopp. - Ocanounble mopojsl HaKaJIUBAIMCh OYEHb M OYEHb MEIJICHHO: JJI CO3/aHMs,
HampuMmep, KUIOMETPOBOIO CJIos TpeOOBalOCh OKOJO TpPeX MUJUIMAPIOB JIeT, T.e. B TOA B
cpemHeM otkiaapBaiiock o 0,0003 mummmMerpa mioB. CHavyaiia 370 ObUTa BOOOIIIE HUYTOXKHAS
BEIMYMHA, a 3aTeM, 0 Mepe pocTa Ouomacchl, OHa yBenuuMBaiack. Ho, moBTopsito, 3TO
MIPOUCXOMIO OYeHb MeasieHHO. Ceifuac CKOpOCTh OCaXACHUS OCaJ0YHBIX MOPOJ MHOTOKPATHO
MIPEBBIIIACT 3Ty BEIMYMHY: CKa3bIBaeTCs (aKTOpP BTOPHUUYHOCTH OCAZOYHBIX MOPOJI, a TOT/a BCE
HAa4YMHAJIOCh HA TOJIOM KaMHE C HYJIS.
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Puc. 48. BosioTHast ¢piiopa — nepBasi Ha3eMHasl PACTUTEJIBLHOCTH 3eMJIH.

Ho 5T0 ObIT HEOOXOIMMBIN: TIOKA HA TUTAHETE HE CO3JaH 3armac OMOJOTWYECKH aKTHBHBIX
HOPOJ] - PENPOAYLIMPOBAHHOIO I'PYHTA, (B bUOIMM 0 HEM TOBOPHUTCA KaK O «IIpaxe 3eMHOM»), K
CHHTE3Y PacTeHUH MPHUCTYNaTh HEIb3s UM OyIeT MPOCTO HET/Ie M HEe Ha YeM JKHUTh, a CIO0KHBIM
opraHu3MaM (HaceKOMbIM, pbl0aM, NTHIIAM, )KUBOTHBIM) OY/A€T MPOCTO HEYEro €CTh. ITO OYCHb
JUTMTENIBHBIA M TPYAHBIN 00s3aTenbHBIN 3Tan (gopmupoBanus Ouocdepsl 000N TIUTAHETHI,
Ipolecc NOArOTOBKU 0a3bl s CO3AAHUs LIeNH MUTAaHUs - 3eMJIsl He UCKIIIOUCHHE.

Bricuiee pacteHne He MOXKET BBLKUTH HA rOJIOM BOAE M pacTBopax coisieil. Het Pacrenuro
TOXE HY>KHA CBOSI LIEIb IUTAHMS: - CHayala IpoCTEeUIIne, MUTasACh BOJHBIMU PACTBOPAMHU COJIEH,
npeoOpa3yloT HEOPraHWKy B OpraHHKy, a 3aTeéM IOoTudas, OCTaBAT IOCie ce0sl MPOIYKTHI
paspyLIeHMs CBOMX TeI - «IIpax 36MHON». B cocTaBe 3TOro «Impaxa» XMMHUYECKUE IEMEHTHI yiKe
HaXOJATCS B BOJIE CIIOKHBIX XMMHUYECKUX COCAMHEHMUN, IPUTOJIHBIX JJI1 YCBOSHHUS PACTCHUSIMHU.
Beicmne pacTeHMsI CO3JAOT CBOE TEIO M3 «IIpaxa», a CaMU PacTCHMs] U UX IUIOABI, B CBOIO
ouepedb, IIOENAIT JXUBOTHBIE M 4YEJIOBEK. Bce XKMBOE B KOHEYHOM MWTOrE OKa3bIBACTCS
CO3/IaHHBIM M3 «aIpaxay». 1 yemoBek Toxke.

ABT. - ...OCTBIBIIMW TPAaHUT TO3BOJWI HEOPTraHMYECKOMY CHHTE3y HadyaTh MacCOBOE
MIPOU3BOJICTBO HOBOT'O MPOJYKTa - 0a3anbTa, KOTOPBIN 3ajenui I'PaHUThl Y)K€ CHU3Y, CO3/1aB TEM
CaMbIM BMECT€ C OCaJO4YHBIMH IIOPOJAMU Ta30HENPOHULIAEMBIA COHABUY. TOJBKO TEnephb
BO3HUKJIM MPOOJEMBI C OTBOAOM Ta3000pa3HbIX MPOJIYKTOB SAEPHBIX PEAKUMH U3 aKTHUBHOMN
30HBI, HAYAJIOCh IJIABHOE MOBBIIICHNUE JABICHUS «KUISLIETO CI0s». JlaBlIeHne Haqallo pa3ayBaTh
3eMHYI0 OOOJIOUKY, Kak JETCKMH pEe3HMHOBBIM IIApUK, JAMaMEeTp 3E€MHOro IIapa Hayail
YBEJIMUMBATBLCA W B TPAHUTHOM MOHOJUTE JHAa IEPBUYHOIO OKEaHa MOSBUIIMCH Pa3IOMBbI,
KOTOpblE IO Mepe pacHIMpeHHs Hayald Cco3/aBaTh JHO Oynymmx okeaHoB. IlosiBuiach
0azanmpTOBasl MOpPOJAa Ha JHE PA3JIOMOB, JOCTHTABIIMX TIyOMHBI B HECKOJBKO KHJIOMETPOB, B
KOTOpBIE YXOAMJIA BOAA, IOHUKAsl YPOBEHb IEPBUYHOIO OKEAHA OTHOCUTENIBHO TPAaHUTHOM KOPBI,
MOKPBITOM OCaJl0YHBIMU TOPOJIaMH, TOKa OHa HE OOHaXKWJIach W B30pYy HE IpPEJCTaU IepBas
Cyllla U NIEPBbII OKeaH, HA3BAHHBIN JIIOJIbMU YEPE3 MUJUIHAP/BI €T Tuxum.

Hauanoce ¢popmupoBanue Oyaynux matepukoB. [ urantckuit matepuk [lanrest HuKorja He
ObUT MaTepUKOM, a CHayasjia ObLI JIMIIb THOM MEPBUYHOTO OKEaHa, U TOJBKO MOTOM, KOTJia BoJa
MIOCTETIEHHO YyIUIa B €r0 Pa3jIoMbl, CO37jaB BTOPUYHBIE OKEAHbl U OCBOOOAMB CYIIY, MOSBUIHNCH
nepBble Marepuku. HaBepHoe, HE CyTh BaXHO, Kakue oHM ObumM - JlaBpasus umm [onjBana,
KOTI'/1a OHM OBLITM B BMECTE, KaK pa30exalnuch, 3TO BTOPUYHO; BaYKHO MOHSATH JIOTUKY U TEHIEHIIUU
pa3BuTHs. [lamMaTh 0 TOM BpeMeHH, KOTJa MaTepuKu ObLIM JTHOM OKEaHa - 3Ta MOIIHbIE TIaCThI
Pa3HOOOpPa3HBIX OCAJAOYHBIX IMOPOJ, MOKPHIBAIOIIUX MAaTEPHUKOBBIE IUIUTHL, ¥ MECTOPOXKICHHUS
KaMEHHBIX COJIEH, 1 MHOTO€ JIPYro€, YTO MPUBBIYHO 30BEM 3E€MJIEH, TI0O KOTOPOU XOIUM.
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OOHnaxaBieecs JHO OKeaHa MPEACTABISIIO cOOOW MEPBYIO MOYBY KaK CIUIOIIHOE COJIEHOE
00JI0TO, HA KOTOPOM OCTaBAJIUCh BOJHBIE MUKPOOPIaHU3MbI U BOAOPOCIIHU: HMOSBUINCH YCIOBHS
JUISL CIETYIOIIETO ATara TBOPEHHS - CO3/IaHMs HA3eMHOI PaCTUTEIBHOCTH KaK 0OJOTHOU (IopHl,
UCHOJb3YIOUIEH Uil CBOEH KU3HU (POTOCHHTE3, IPOBEPEHHBINH paHee Ha BOAOPOCIAX, U TOJIBKO
[0 TPOILIECTBUM OOJBIIOTO0 BPEMEHM, KOTJa Imap 3eMiId pas3aylics emie OoJblle, IOJHSB
MaTepUKU HaJl OKEaHOM Ha COTHM METPOB, a CaMH OCaJOYHbIC MOPOJbl ObUIM IPOMBITHI OT
n30bITKA cosiel OXKISIMH U OblT chOopMUpOBAaH HAOOP MHUKPOOPTaHU3MOB OHMOIIEHO3a CYXHX
110YB, ObIBIIME 0OJI0TA CMOIJIM CTaTh TBEPAOW MOYBOM JJIsl HA3EMHBIX PACTEHUH.

Kopp. - Jleno B Tom, 4To mpu mpoliecce co3anus HOBBIX (Gopm ¢uiopsl bor He co3znaBan
CHUIOMMHYTHO U3 KaKHMX-TO IOJPYYHBIX MaTEpUaAJIOB LIEJIMKOM F'OTOBOE PACTEHUE, HET - OH JIMILb
BO3/ICHICTBOBAJl BUTOHHBIM H3JIy4€HHEM Ha WH(POPMALMOHHbIE OJOKH HYKJICHHOBBIX KHCIOT
BOJIOPOCIIEH, aAaTUPOBAaHHBIX B X0Ji€ 0TOOpa U 3BONIOLUU K KOHKPETHBIM 3€MHBIM YCIIOBHSIM.
Camo BoO3aeiicTBHE TPEACTABISLIO COOOHM JIyueBOW MEpPEeHOC 3apaHee 3aroTOBJICHHBIX H
CIPOEKTUPOBAHHBIX ~ NPOTrpaMMHBIX  (ailnioB  uHpopManuu B  BUTOHHOM ¢opme Ha
COOTBETCTBYIOIINE YYaCTKU MMEIOIINXCA HYKIEHHOBBIX KHUCIOT PEATbHBIX OMOPOPM; MPH 3TOM
3aMEHSUINCh CYILECTBOBaBIIME (ailiibl HaciaeACTBEHHONM HMH(OpManUM Ha HOBBIC, U pacTEHUE
BBIHY)KJICHO OBUIO TEHEPHPOBATH HOBBIM MOCATOYHBIN MaTepUa, U3 KOTOPOTO W BBIPOCIIA HOBBIE
Ha3zeMHble pacTeHus. OOJIy4eHUIO MOABEPrajuch KIETKU BOJOPOCIEH NPUOPEKHON I0JIOCHI
Mopeii, pek u np. Ho Hanbosee yrauHbiMu ObUTH SKCTIEPUMEHTHI ¢ 00JI0OTHOM (hIOPOH.

ABgT. - [lomyuaercs, 4TO 1OCTaTOYHO OBLIO CBOEBPEMEHHO OOJYYHMTH MPOEKLUSMHU HOBBIX
BUTOHHBIX ()OPM MMEIOIIHUICS B H30BITKE TOTOBBI PACTUTEIBHBIN MaTepHraj BOJOPOCIEH, YTOOBI
Obula 3aJ0KEHa OCHOBA JJIsi CO3/IaHUSl HOBOIO KJacca pPacTUTEIbHOCTH: MHOT'OKJIETOYHBIX
BOJIOPOCIICH ¥ MHOTOKJIETOYHOW Ha3eMHOW OOJIOTHOH (prophl - JUIIAHHUKOB, MXOB, IUIAYHOB,
XBOILIEH. .

CornHIle, TOCTOSIHHO CKPBITOE MEJICHOI0 O0JAaKOB, JaBajO TOJBKO PACCESHHBIH CBET, H
pacTUTENILHOCTh Hauyasla OypHO pa3BUBaTbCs B TEIUIOW, BIaXHOM arMocdepe, co3naBas
NepBOOBITHBIE Tpomuyeckue yeca. Hauamace moaroroBka 6mocdepbl 3eMiu sl CyIECTBOBAHUS
BBICIINX PACTCHUH.

I'nasa 25.
CoTBopenue mupa. /leHb 4eTBepThIid.

U ckazan boe: 0a 6yoym ceemuna ma meepou HebOecHOU (018 OCBeujeHus 3emMau u) 0/is
omoeneHuss OHs Om HOYU, U Ol 3HAMEHUl, U épeMeH, U OHel, U 20008, U O0a OYOym OHU
CBEMUNbHUKAMU HA MEepOou HebecCHOll, ymoobbl ceemumbs Ha 3emuto. M cmano max. U cozoan boe
08a ceemuna Geiuxue: c6emuno Oonvuiee, Ol YNPAGNEHUs OHeM, U C8emUI0 MeHbuiee 0N
VIpAasnenuss Houblo, U 36e30bl; U nocmasun ux boe na meepou nebecnoil, umobvl céemums Ha
3eMI0, U YNpaensims OHeM U HOYbl, U omoensimb ceem om momuvl. U yeuden boe, umo smo
xopouwo. U 6vin seuep, u o0 ympo, oenv uemsepmoiily. («beituey, rin.l cr.13-19).
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Puc. 49. Ammocgpepa 3emau ouucmunaco om mownwvix Puc. 50. Ilepsvie obumamenu
00/1aK08, CONHEYHbIL c8em Cmail O00CMUams HOBEPXHOCMU  CYWU — HACEKOMble, KOMApPbL.
njianemvl, Y8eIUUUBAMb OCEEUJeHHOCMb — CMald 6UOHA

PasHuya mexcoy OHem u Houbio.

[Ipomwo eme 0,9Mapa. jer, Wiau Yackl 3eMiid oTcuuTamu yxe 6,2 mipa. ser nocie “CH”,
nmu 1,9 mapa. et tomy Hazaf...

ABT. - Tak JIyHa nosBujach y»e TOI'/ia WM 3TO OoImnoKa?

Kopp. - D10 TBOpUecTBO nepenucynkoB CBAIIEHHBIX TEKCTOB.

[Tponecc hopmupoBanmsi arMochepsl MOIOIIET K BAXKHOH (aze: KOITUIecTBO aTMochepHOn
BJIaT'd CHU3HWJIOCH J0 T€X MPEJEsIOB, KOTla BIIEPBbIE B pa3pbIBaXx 00JIAKOB 3acusiio roiayboe HeOOo,
a HOYBIO CTalld BHJHBI 3BE3/IbI - K KOHIly 3TOr0 IIEpHOJa HACTYNWJIO BpEMs TJIaBEHCTBA
¢dboTocuHTE3a - TJIaBHOM OCOOEH-HOCTHU BBHICHIMX pacTeHuil. [IpsiMoe conmHeuHOe H3IydYeHHE
CO3JIAJIO YCJIOBHUS JJISi TIOSIBIICHHUS TOKPBITOCEMEHHBIX (IIBETKOBBIX) PAaCTEHUH, COCTABISIOMINX
CeroJiHs OKoJo 3/4 BUIOB BCeil COBpeMEHHOH (IIOpHI.

[Ipouiecc TBOpeHHS 3TUX BBICIIUMX (OPM PpACTUTENBHOM JKHM3HM WIeT MO TOM ke
pa3pabOTaHHOM TEXHOJIOTUM MPOELUpPOBaHUsS BOroM Ha TOTOBBIM HCXOAHBIM PACTUTEIBHBIN
MaTepuall  3apaHee  CIPOCKTHPOBAHHBIX W  TOJTOTOBJICHHBIX IPOTPAMMHBIX  (hailioB
HaclleICTBEHHON MH(OpMaIMK B BUTOHHOM (hopMe.

Oto BaxkHOo. Yepes 6,3 mupa. ner mocine «CH», wim 1,8mapo. nem momy naszao
npou3oWNo0 Badicneliuiee codvimue: RNPouecc «pasoy6anHus) 3eMHO20 wiapa npueen K
Heu3z0exucHomy omoeneHul0 A0pa NaaHemvl Om meepooil 000104KU U ee nepeeopomy
OMHOCUMENbHO NOAIOCOE.

ABT. - D10 BakHeMIIUH pyOex... 3/ech JaTa 3aBeplleHUs 00pa30BaHUS «8 OCHOBHOM)
HBIHEIIHUX MaTepukoB 3emin. OTIeneHue Kopsl OT fpa NPUBEIO K BOZHUKHOBEHUIO 3 deKTa
“poTop-cTarop”’, MEepeBOPOTY OOOJOYKA OTHOCHTEIBHO TOJIFOCOB C TMEPEMEHON MOJISPHOCTH
MarHUTHOTO TIOJSI OTHOCHTEIBHO OOOJOYKH - CO3JIIMCH YCIIOBHS, aJCKBATHHIC HBIHEITHEMY
COCTOSIHMIO ~ MarHuTocepsl  3eMiid, BO3HUKIM  3allUTHbIE  paJHalMOHHBIE  ToOsca,
MPENSATCTBYIONINE TYOUTEIILHOMY JIJISl BBICIITUX OpraHnu3MoB u3nydeHuto ComnHia u Beenennoit —
BOT Mo4yeMy B «bbITHE)» YHNOMSHYTHI 3B€3[bl UMEHHO B YETBEPTHIA JI€Hb, T.€. JO MOSBICHUS
BhICIINX OuodopM ¢ayHbl. Ternepb MOKHO CO3aBaTh )KUBbIE CYIIECTBAa BHE BOJIbI, HA CYIIIE.

JKuzHp Ha cylie Hayanach C HACEKOMBIX, ¢ koMapa. FIMeHHO HacekoMoe MOoJ00Hoe KoMapy
M3 BCEX HA3eMHBIX XHMBBIX CYIIECTB BIIEPBHIC BBINLIO W3 BOJBI HAa CYIIy: JHYMHKA KOMapa
pa3BuBaercs B Boje. Hacekomble HYXHBI JJIsi ONBUICHUS IIBETKOBBIX PACTEHHH M Kak MUILEBas
0aza mns OyAymMX NTHII ¥ 3€MHOBOAHBIX. VX TOSIBJICHHWE MPOCTO JIOTHYHO HEOOXOIUMO 0
nosiBiieHUst OoJiee BBICIIUX OMO(OpM - HayaloCch CO3AaHME M OTPabOTKa Iered MUTAaHUS s
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MOJTrOHKM Omocepsl MIaHeThl K MOSBICHUIO CIIOKHOW (ayHbl. DTO MOITH cIenaTh TOJBKO
OKOJIOBOJIHBIE HACEKOMBIE - Ha CyIle MUIly HaiiTH ObUIO elle TPYAHO — 3TO MOI' OBITh COK
pacTeHM M caMU pacTeHHWH, HUMEIOLIUME TO/0BbIE IEPUOJBl pa3BUTHs, a BOJa JaBaja
OTHOCUTEJIBHO CTa0WJIBHOE TEIMJIOBOE IIOJIe, CIJIaKUMBas pe3Kue KojeOaHHs TemIieparyp H
MO3BOJISIT HACEKOMBIM JKUTh M Pa3BHBATHCS KPYIJIOTOAWYHO - B BOJE ObUla MUINA IS HX
JINYHHOK.

bonee toro, nepsBbie HACEKOMbIE MOSBUINCH UMEHHO U3 BOJBI U Y KPOMKH BOJIBI - KOMaphl,
CTPEKO3bl U T.I., IOCKOJBbKY CO3JaHbl OHH U3 INPOCTEHUIINX BOIAHBIX MUKPOOPTaHU3MOB IIyTEM
IIPOELMPOBAHNS HA MOCJIEIHUX IPOrpaMM BHUTOHHBIX MAaTpPUIl HACEKOMBIX. JTa I€HETHYECKas
CBSI3b COXPAHUJIACH U IIOHBIHE B CIOCOOHOCTH SIUI U JINYMHOK HACEKOMBIX JKUTh B BoJie. KoMapbl
Hay4YWINCh IIUTh KPOBb IIOTOM, KOI'Zla MOSBWIMCH IEPBbIE PENTUIUN U KMBOTHBIE. A CaMbIMU
IpeBHUMH, 0€3 COMHEHUS, SBISIOTCS T€ MPEICTaBUTEIM KOMAapUHOIO CEMEHCTBa, KOTOpbIE
CErO/IHSI HaM HE JOCAXJAl0T CBOMMHM BaMIIMPCKMMHU BKyCaMH, a IHUTAOTCSI COKOM pPacTEHUI.
VIMeHHO 3TH HacekoMmble M ObLIM TE€MH, KTO Haulela ce0e MUILY B MEePBBIX IMYCTHIHHBIX Jecax
IJTAHETHI.

W ceronHs HacekoMble, HanOojee MHOTOYUCICHHBIH BUJ >KUBOH (hayHbl NJIAHETHl - MX
MHOT000pasue MpOCTO IMOpa)kaeT BOOOpaKe€HHWE, HO 3TO W TOHSATHO, OHM OBUIM TIEPBHIMU.
HacekoMble BO MHOIOM OIpeNeNsioT U XOJ «OMOJIOTMYECKUX YacoB» OOJBIIMHCTBA NTHULl U
MHOTHX MEJIKHUX >KMBOTHBIX: IONPOOYIHTE BHIBECTH U IPOKOPMUTH BBIBOJOK JIJACTOUYEK MIJIM CUHULI,
KOIJla HeT KOMapoB, IUIOJIOBBIX MyX WJIM ryceHull. be3 HacekombIx ceroismHsas Ouochepa
HEBO3MO>KHA, OHHU SIBJIIIOTCSA COCTAaBHOM YaCThIO LIENU MUTAHUS, B KOHIIE KOTOPOH CTOUT YEJIOBEK.
He Gyzner onHOO 3BeHA - pyXHET BCs LIElb, U YEJIOBEKY €CTh OyJeT Heuero, HoToMy HaM HUYEro
HE OCTaeTCs, KaK TEPIeTh KOMapOB M HA30MIMBBIX MYX, 3alIMIIATHCSA OT HUX, HO HE UCTPEOIATH
IIOJIHOCTBIO.

Tonbko Teneps cTayno sICHO, IOYEMY TaK MYUUTENbHO JOTO0 - 3,7 MIIpA. 1I1a MOATOTOBKA K
CO3JaHHIO IMIEPBOI0 KOMapa WiM MyHmKd. To, 4YTO BHaudaje Ka3aJloChb HEHNOHSITHBIM U
HEOOBSICHUMBIM, TpEACTaN0 TeHuanbHOUW crparermeid bora — Cozmarens, Ero ymenumem Bce
YUYEeCTb U IPeABUAETH, ETo 10JIroTepneHreM B BIIIOJHEHUH ITOCTABJICHHOM 3a1a4u.

[Tocynure camu:

Ilepsoe: Mononas 3emils He UMela pallalliOHHbIX M0SICOB, U KECTKOE U3nydeHue ConHia
U KOCMHMYECKOTO IMPOCTPAHCTBA 00Jydanu ee MOBEepXHOCTb. OOBEKTHl Ha3eMHOW (ayHbI MOA
CHJIbHBIM MYTareHHbIM BO3/I€HCTBHEM HMOHU3UPYIOIIETO M3Ty4E€HUS HE BBDKWINA Obl: OHU MOTJIH
MOSIBUTHCS TOJIBKO IO/ 3aIUTON paJMallMOHHBIX MOSCOB MarHuToc(epsl 3eMIIu.

Bmopoe: PannanuoHHbIE 1OsicCa MOIVIM IOSIBUTBCS TOJNBKO KakK CIEJACTBUE OTACICHUS
000s0ukn OT akTHBHOro siapa. (CpaBHuTe - y BeHepbl 00oj0ouka OT aKTMBHOIO Siapa HeE
OTJeJIeHa, MarHuTHOE TOJ€ OTCYTCTBYeT). A YCIOBHEM Ui JeleHHs OOOJOYKH SIBIISETCS
CO3/IaHHE TPEXCIOMHOIO «CYXOro» CAOHABMYAa — 0a3aJbT/TPaHUT/OCAIOUHbIE TOPOABI U
TPEXCIIOMHOT0 «MOKPOT0» CIH/IBUYA - 0a3aIbT/0Cal0uHbIe IOPOIbI/BOIA.

Tpemve: HyXHO MHOTO BpEMEHHM Ha CO3/IaHHE OCAJIOYHBIX MOPOA, a UX MOTYT CO31aTh
BOJHBIE OPTaHN3MBl, 3AIIMUILEHHBIE OT PaJUallii CIIOEM BOJBI.

Yemeepmoe: CollHEUHAsl CUCTEMA B MOPY CBOEH MOJIOJOCTH HEM30€KHO MPOXOAUT TEPUO]T
OypHOro pa3BUTHs, KOIJa BBIFOPAIOT AKTHUBHBIE AJIEMEHTHl MajbIX IUIAHETHBIX TeEJ, OHHU
MIPEBPALIAIOTCS U3 HEPETYJSIPHBIX B PETYNISIpHbIE CIHYTHUKHU KPYIHBIX IJIAHET, a 3TO CBSI3aHO C
M3MEHEHHEM OpOUT, PUCKOM CEpbE3HBIX CTOJIKHOBEHUH M karacTpod. Ha 3emiie MHOTO cTapbix
METEOPUTHBIX KpaTepoB, MOPOHM OYEHb KPYIHBIX - MEKCHUKAHCKMN 3aJUB TOXE OTHOCAT K
napeBHUM KparepaM. CTOJKHOBEHHE ceiuac MiIaHeThl 3emiis Aake ¢ HeOOJBIIUM acTepOUaAOM
pa3MepoM B HECKOJBKO KHUJIOMETPOB TIPO3UT HE MPOCTO THOENbI0 KHUBOMY, a pa3pylIEHUEM
TUTaHETHl KaK TaKOBOH ¢ OBTOpeHHeM cyn0b1 Mkapa.

[Inanera ¢ He oTaenuBLIeiicss 0005I04KOW KOpbl Oosiee yCTOWYMBA K METEOPUTHOMY
BO3/ICUCTBUIO - 3TO HE TPO3UT €W THOemblo, CIeAOBaTeNbHO, HY)KHO BBDKIATh BpeMs, KOrJa
CHUCTEMa MaKCUMaJIbHO OYUCTHUTCS OT HEPETYJSPHBIX CIYTHUKOB U MPEKPATUTCSI METEOPUTHAS U
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actepouiHas 60MOapIMpPOBKA TUIaHETHl. EciM MOTOpONUTHECS ¢ CHHTE30M JKU3HU U OT/AEICHUEM
000JI04KH, €CTh OOJIBIION PUCK MOTYOUTH CACTAaHHOE, TOTEPATh MIILIHAPBI JIET TPYAA.

IInmoe: Cpa3y nocie NOsIBICHUS paJUuallMOHHBIX IOSCOB CO3/aBaTh CJIOXHBIE BOJHBIE U
Ha3eMHBIE CYILIECTBA HEJb3s - PBIOBI, ITULIBI U )KMBOTHBIE HA TOJION MaHeTe OyAyT OOpeyYeHb -
UM HY)XHO YTO-TO KyIIaTh: TpeOyeTcss BpeMs Ha CO3[aHHME 3alacoB OMOC(HEpPHBIX PECypcoB U
HalaJKy Iernei MUTaHus HU3MHX GOPM - HACEKOMBIX.

A 1 co3maHus U pa3BUTHS HACEKOMBIX 0a3a yke Obula CO37aHa: 3TO MHOTOYHUCIICHHBIE
BOJHBIE MHKPOOPTaHU3MBbI, MOJOOHBIE HBIHEIIHUM ULUKIONaM, JapHUSM MU T.I., a TaKKe
Onomacca Ha3eMHOM pacTHTEIBHOCTH, COKOM KOTOPOM MOTJIH MUTAThCs HaceKoMbIe. Beero atoro
JUISl HUX BIIOJIHE JOCTATOYHO.

VYuuTeIBas Bce 3T0, HAUOOJEE PAOHAIBHBIM SIBIISICTCS IYTh, IPU KOTOPOM pa3yMHO He
YCKOPATh €CTECTBEHHbIE TMpolecchl (OPMHUPOBAHMS IUIAHETHl, a YOPABIATH PEKUMOM
dopmupoBanus Ouocdepsl Tak, UYTOOBI, co3maBas HEOOXOAMMBIE pecypchl Ouocdepsl,
MaKCUMaJbHO CHH3UTh PHUCK, OBITh TOTOBBIM K CHHTE3Y HA3eMHOM J>XHU3HHU TOJBKO TIIOCTE
oTAeneHuss OOOJOYKM ¥ CO3JaHUS pPaJUAallMOHHBIX MosicoB. Jlns 3toro Tpebyercs
LeJICHAIIPaBJI€HHAs! JI€ATE€IbHOCTh, KOHTPOJIb M ONEPATMBHOE BMEIIATEIBCTBO B OTKJIOHEHMS
pacyeTHBIX MMapaMeTPOB MPOIIECCOB Ha MPOTshKeHUH MUJuIUapaoB JeT! Tonpko ['eHnanbHbiil YM,
uMeroluil  HeoOBbsATHBIE 3HaHUS, Bcenenckoe wumymectBo U  Beunyio JKusub, MoxkeT
[TocmenoBarenbHO OCYIIECTBIIATh TaKyto porpammy. Tonbko bor-Co3nartenb, O0bIIe HUKTO.

I'naBa 26
CorBopenue mupa. /leHb NATHIMH.

U ckaszan Boz: 0a npoussedem 800a npecmulKarOWUXCsl, OVULY HCUBYIO; U NMUYbL NOJIEMAm
Hao 3emaero, no meepou nedecnou. (M cmano max.) M comeopun boe pvib6 60nbuiux u 8CAKyo
OYULY IHCUBOMHBIX NPECMBIKAIOWUXCS, KOMOPLIX Npou3eena 600d, no pooy Ux, U 6CAKYIO NMuyy
nepnamyio no pooy ee. U yeuden boe, umo smo xopowo. U 6nracocnosun ux boe, 2oeops:
n00Umecs U pazmMHONCAUmMech HANONHANUME 800bl 8 MOPAX, U NMUYbL 04 PASMHONCAIOMCS HA
semne. U 6vi1 6euep, u 6vi10 ympo. oens namoiiy. («berruey, 1.1 ¢1.20-23)

...IIponuio emte 200 MiIH. JI€T, WK Yackl 3eMiIM oTcuuTanu 6,4 mipa. et nocie «CHy, nnu
1,7 mapna. et ToMmy Hasaf...

Ha 3emie yxe copmupoBanuch 6uochepa 1 Maruutocdepa, Koropas MOriia 3aluTUTh OT
xecTkoro manmydeHus Kocmoca. 3emirss uMena peku, o3epa W MOpsi, MOJHBIE MPOCTEHIIMMHU U
0ojiee CIOKHBIMH OpraHH3MaMH, Jieca, 3alOTHEHHbIE HACEKOMBIMU: IJIaHETa MOTJIa MPUHATH U
MIPOKOPMUTH 00JIee BEICOKO PA3BUTHIC KHUBBIC OpraHU3Mbl. MOKHO OBLIO TIOATAITHO MIPHUCTYTATh K
CO3/IaHUIO TIEPBBIX JKUBBIX CYIIECTB, UMEIOIINX OpraHbl MOCTYIUICHUS BHEIIHEH MHbOpMaIuu -
3peHue, ocsizaHue, 00OHSIHUE, CITYX U CIIOCOOHBIX:

- monyyaTb M oOpabarbiBaTh HHGpOpMaNMIO 00 OKpYKaloIleM MHUpEe B IelsiX
KU3HEJCATCIILHOCTH U TUTAHMSI,

- oOMeHuBaThCs HHPOPMAIIMEH U MEePEIBUTaThCS B Cpelle OOUTAHUS, UCTIONb3YS ISl ATOTO
TEJI0 U KOHCYHOCTH;

- CAaMOCTOSITENILHO aJJaiTUPOBATHCS B OKpYXKaloIllel cpene u BecTd boprOy 3a BhDKUBaHUE
B YCIIOBUSIX JKECTKOTO OTOOpA U MUIICBOW KOHKYPEHIIHH.

Kitouom k cozmanuto Beicmiux 6modopm daynsl sBuiioch siino. [Touemy nmenHo siio? B
9geM ero oco0as CyTh W 3HAYCHHWE JIJIS CO3JIaHUS BBICOKO PA3BUTOM KU3HU IUIAHETHI, BKIFOYAS
yenoBeka? OOparure BHuManue ..M cotBopun bor puib 6onvuux u écaxyio oyuLy sHcugomHvlx
NPEeCMbIKAIOWUXCS, KOMOPLIX NPOoU3sena 600d, no pooy ux, U 8CAKyI0 NMUYy NEPHAmMyI0 no pooy
ee.”

Bce 3TH kuBBIE CyIIecTBa - PO, 3eMHOBOIHBIX, IITHI] OOBEIUHICT OJHO — SAMHBINA CIIOCO0
Pa3MHOXKEHHUS C OTKJIAJBIBAHUEM SIMI] UM UX MPOU3BOAHON (Popmbl - ukpel. Ecnu, Hanpumep, B
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AHIJIMHCKOM SI3bIKE HET TAKOTO IMOHATHUSA, KaK “HKpa” TO JIOAM MPEBOCXOJHO 00XomsaTcs U 6e3
TaKOBOT'0, Ha3bIBasi UKPY pPhIObUMU SIHIIAMU, YTO OYE€Hb METKO OIPEEISET €€ CyTh.

Heckonpko €T TOMy Ha3aj B IEYaTH MOSBHIKCH COOOIIEHHS 00 OMbITax, KOTOPHIE
npoBoaui Ha JlambHem Bocrtoke Bpau [[3sHp Kans Ukenn, Oosiee copoka JIeT 3aHUMAFOIIHIACS
npobieMaMy OMOTOJNS KHUBBIX OpraHu3MoB. CyTh OIBITOB 3aKIIOYANACh B TOM, YTO MM OBLIO
CO3/1aHO TEXHUYECKOE YCTPOUCTBO - OMOTPOH, B KOTOPOE MOMEIIATHCH KUBbIE OIIOOTBOPEHHbIE
KypHHBIE SHIla W YTKA, W3Ty4eHHs OWOMOJIed KOTOPOH TOCPEICTBOM JaHHOTO Mpudopa
HaIpPaBIIJIUCh HA KypUHBIE sifiia. MexaHu3Mm BO3JEHCTBHS U cOCTaB OMOMOJe Y4aCTHUKAM 3TUX
paboT moKa HEW3BECTEH, HO B pe3yjbTaTe M3 SMIl ObUIM BBIPAIICHBI LBIIUIATA, UMEIOIINE
TFEeHETUYECKUE MPHU3HAKA YTKU. AHAJIOTMYHO OBUIM TMONYYEHBl KYKYypy3a C TE€HETHYECKHUMHU
IIpU3HAKaMU MIIEHULbI, KPOJIUKHU C IpU3HAKaMu Ko3bl. V3-3a HENOHMMaHUS CYTH U 3HAUYCHUS
ATOrO BEJIMYAMIIEro OTKPBITHA 32 BCIO UCTOPHIO YeroBeuecTBa eMy He ObLJIO OKa3aHO JIOJIKHOTO
BHUMaHusA. Ho 3Ty HecnpaBeasMBOCTb HYKHO YCTpPaHMTbh. [0 B TOM, YTO MM BIIEPBBIE Ha
MpakTUKe Oblla JOKa3aHa BO3MOXKHOCTh JAMCTAaHUMOHHONW OECKOHTAKTHOW Iepenadyu
TCHEeTHYECKOW HH(OpMAIMM Ha KHUBOE SHIO - 3apojplml Oyaymiero cymectBa. VIMEHHO
M0I00HOM TEXHOJIOTHEH, HO Ha HECPaBHEHHO 0oJiee BHICOKOM YpPOBHE, BUAMMO, U IMOJIL30BAJICS
bor npu coznanuu xu3Hu 3eMIIN. ..

L34AHb Kans Uxens Kopp. - O LI3sap Kanp Uxene mbl eule He
cipimanu. Crnacubo. Buammo, OH HCHOJB30BaJ paHEe IEPEIaHHYIO
nH(popmMalnio, KoTopas 1ia nomumo bubnuu,

ABT. - Jla, yNOMMHAIUCh JPEBHHE KHUTAMCKUE TPAKTAThl IIO
MEJULIUHE...

Kopp. - Hagaiom Bcex Hawan sBisercs Pasym, bor, xoropslit
BBIHAIIMBAET 3aMbICEI U IPUHUMAET PELLICHUE, I/I€ U YTO caenaTh. Janee
bor cocraBisieT MpoeKT, U3 KOTOPOTO BUJIHO, YTO U KaK HYXHO CHI€JaTh
U 4TO JIOJDKHBI MOJIYUUTH B pe3ynbTare padot. [Ipoekt i1r60ro xKUBOTO
CyIIECTBA CHayaJla Peaju3yeTcsl B BUIE MPOrPaMMHOI0 oOecrieueHHs
JaHHasi MporpamMma 3akKJiaJIbIBaeTCsl B BUTOHHOW (popMe B CHCTEMY YNpaBIEHUS KUBOW KIIETKH,
KOTOpasi B CBOE BpeMsl Oblila TOXKE CO3/aHa M0 CBOEH IporpaMMe U TEXHOJIOTHH.

ABT. - ..I3BecTHa cTapas mpUT4Ya O BEYHOM criope (puiIoco(oB: - YTO ke NePBUYHO - SUI0
wi Kypuna? Ha 3ToT Bonmpoc MOXHO OTBETUTh IMPABHIBHO M MPOCTO, - SIMIIO... HO 3TOT OTBET
Oyzner HemnoJioH. /laBaiiTe paccMOTPUM BeCh INPOLECC CO3JIaHMsI KHMBBIX CYILECTB MOCPEICTBOM
siil1a U IocTapaeMcs MOHATh UCTUHY.

Kopp. — JleiicTBUTENBHO, 3a4€M CO3/1aBaTh C OTPOMHBIMH TPYIHOCTSIM M HOBOE >KMBOE
CYLIECTBO, €CJIM OHO MOXET BBIPACTH CaMO M3 OJIHOM KJIETKH — HY)KHO TOJIbKO BBIIIOJHUTH TPU
YCIIOBUSL:

1) oOecneunTh HadMyue JOCTATOYHOIO KOJIMYECTBA MCXOJHOTO MaTepwia s
HKCHEPUMEHTA 10 CO3/IaHUI0 HOBOW (hOPMBI;

2) MOATOTOBUTH Cpelly OOMTaHMSI C HEOOXOIMMBIMH pECypcamMH >KU3HENEATEIbHOCTH HOBOM
61opopmsI;

3) co3nmaTh mporpaMMmy M BBECTH €€ B BHUTOHHOH (hOopMe B HMCXOJHBIM CYHIECTBYIOIINN
O6uomarepua.

Kak »xe co3maTte HOBOE JXKHMBOE CYIIECTBO? B OJHOKJIETOUHBIX BOJOPOCISAX OBLIO YyXKe
C/IeJIaHO MHOTO IIOJIE3HBIX JIOCTHXKEHUH, HalpuUMep, CIOCOOHOCTh IMATOMEH H3BIEKaTh W3
OKpY>KaloIllel cpeabl PacTBOPBI COJEH M W3 HHUX CTPOUTH MPOYHBIM MAaHIHUPh - 3TO MOXET
MPUTOJUTHCS sl OYAYIIEero ckeleTa WIM MaHuups. XJIopouil MOXHO 3aMeHUTh Ha AT -
ageHosunTpudochopuyro kucnory ([Ipum: - cM. gamee mo TEKCTy. - asm.) - NPUTOIUTCS IS
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o0ecreyeHns: HEPreTUKH MBI, U €Ile MOKHO CHelaTh MHOTOE ApPYyroe Mo TaKOH ke HIN
CXOIHOW Jloruke. B cHHe-3eneHBIX BOAOPOCIAX e€cThb Habop u3 Oosiee 4eM TpeX MAecsATKOB
BEIIECTB, MMO3BOJISIONINX €i MPOSBIATH 3aBUIHYIO BBIHOCIMBOCTh U HETIPUXOTIMBOCTH B JIFOOBIX
YCIIOBUSIX CPEIBI - OT BBICOKOM TEMIIEpATypbl FOPSYMX UCTOYHHUKOB 10 apKTUYECKUX XOJIOAOB. A
KHU3HECTOMKOCTH - OYEeHb BaXKHBIN mapaMmeTp Oyaymiero opranusma. Bee 3T mosesHble CBOHCTBa
BHECEM B IPOrpaMMy, JIONOJIHUB €€ IPOEKTOM JIOIMKHM pa3BuTas, MHpopMaiueid obauka u
MOBEJCHHSI OYYIIETO KUBOTO CYIIECTBA.

IIpencraBbre, YTO B HACIEACTBEHHBIH OJIOK CHCTEMbI YNpPaBJIEHUS MPOCTEHIIEro *KHUBOI'O
cymectBa, Oynp TO OakTepusi, CHHE-3€JIeHass BOJOPOCIb WM aHAJIOT OJHOKJIETOYHOH
JTMATOMOBOM BOJIOPOCIH, BBeAeHa Takas uH(popMmanus. Yrto mnpomsoitner? [lo mporpamme
KU3ZHENEATEIIBHOCTH, TreHepupyeMoil wusmeHeHHo JIHK, opranusM Boxopociud HadHET
pa3BHUBATbCA MHA4YE, a MIOCKOJIBKY 3TO IPOUCXOAMUT B BOJAE, TO PA30BBETCS U BHIPACTET IEpBas,
OJTHa-€IMHCTBEHHAs KJIETKAa OKPY)KCHHAsi MHOKECTBOM 000JIOUEK - SHI0 NadHUH, KOMapa iU
UKpUHKa. BO3HMKHET HOBass OMOJIOrMYecKas CYIIHOCTb, COCTaBJISIOIIAs OCHOBY, II€PBYIO
3aroTOBKY HOBOI'O OpraHHU3Ma.

W3 uKpuHKYM BBIBENACH IEPBas pulda - MOIYYUIIOCh YTO-TO HEYKIIOKEE MaHLMPHOE: - HE
Oenma, ObIBaeT, BeIb [IMATOMEH TOXXKE HMEIOT mNaHmups. Ho mepBas pwida yxe ymerna
NepeBUraThCsl, MUTAThCS, CAMOCTOSTEILHO OXOTUTCS 3@ MUILEH, - MyCcTh 3TO OBUIM BOAOPOCIH
WIK BOJHBIE MUKPOOPTaHU3MbI, HO OXOTHTbCS, U CaMO€ IJIABHOE - Pa3MHOXKATbCs, IPOU3BOJSA
UKDY.

Bor a10 yxe ouens BaxxkHo. Co3mano mepBoe («CToiKOe KHMBOE CYIIECTBO, CIIOCOOHOE
IIPOU3BOJUTh OTPOMHOE KOJIMUECTBO MaTepuayia JUIsl Pa3sMHOXKEHUs - MKpbl. JlaBaiiTe nymaTh
JaJiplie.

Ilepoe: M3 MKpPUHOK MOXHO BBIPACTUThH JI000O€ BOJHOE >KMBOE CYIIECTBO, Ul YEro
JOCTaTOYHO JIOTIOJHUTH MpOTrpamMMHbIe OJIokn BHTOHHOW Marpuibl JIHK HOBBIMU (aiinamu,
[IOJIyYMB BapualM WIM MOJIU(UKALMK CYIIECTBYIOLIEr0 >XKMBOIO CYLIECTBA U M3Y4YEHUS U
OTpaOOTKH PA3JIMYHBIX OPTaHOB M MX (PYHKLUH: KaOEPHOTO KPOBOOOpAIEHHs, KOCTEH CKeleTa,
BHYTPEHHUX OPraHOB, IIJIJABHUKOB U T.1.

Hanpumep, ecnu 3anepkaTh mnpouecc Kiagku VKpbl, OIIOAOTBOpSsl €€ BHYTPU PBIOKH,
MOSIBUTCS  KUBOpOJAINAs pbIOa, a 5TO MOXET MPUTOAUTHCS Kak JUlsl 3E€MHOBOJHBIX,
MIPECMBIKAIOIINXCS, TaK U JJIs BBICIINX >KUBOTHBIX.

Ecnu coxpaHuTh, Kak y MEpBBIX pbIO, MaHLIUPb, 3aMEHUTH >kKabepHOe JbIXaHUWE Ha
JIETOYHOE, Pa3BUTh W YCWINUTH IJIABHUKH, TMOJIYYUM uepenaxy - TUIIUYHOTO MpPeNCTaBUTENs
HCUBOMHBIX NPECMBIKAIOWUXCS, KOMOPBIX npoussena 6oda. Yepenaxa yxe MOXKET BBIXOIUTh Ha
CylUly M OTKJIaJbpIBaTh MKpPY, TOUHEE, filla, MOTOMY YTO Ha CyIIe MKPUHKU OOCHIXaIOT U UM
TpebyeTcst 000I04Ka - 6J1aro, 4To CIOCOOHOCTh A0OBIBaTh M3 BOJbI TBEPAbII MaTepHal, CTPOUTh
M3 HEero TeNo JaBHO HAYYWINCh AHATOMEHM; - HKpa MOTydria 06010uKy u crata SIMIIOM. Bor
MBI U TMOJTYYWIH UEaIbHbIN 0OBEKT IS CO3UAAHNUS )KU3HU. Benp nelcTBUTENBHO:

1) - B siifiie ecTh Bes MHGOPMAIHS 0 OyIyIIEeM CYIECTBE M €ro 0OJIMKE, BKIIFOYas BCE €ro
MHCTUHKTBI, MOJIENb IIOBEJECHNS U TOTOBBIE aJITOPUTMBI PELICHUS KU3HEHHBIX CUTYalLHil;

2) - S0 pacrnosaraeT HeoOXOIUMBIM 3allaCOM BCEX MHUTATEIBHBIX BEIIECTB, HEOOXOMMBIX
IUIsL Pa3BUTHS KUBOTO CYIIECTBA, CIIOCOOHOTO K MOMEHTY BBIX0/1a U3 CKOPIYIbI CAMOCTOSATEIIBHO
XKUTb, TUTATHCS U NE€PEIBUTATHCS;

3) - a0 camMo Mo ceOe HaleKHO 3alUIIAeT HAXOMASIIYIOCS BHYTPH M Pa3BHBAIOIIYIOCS
SUIIEKJIETKY (KUBOM OpraHu3M) OT U3MEHEHUHN YCIIOBHM Cpeibl, TEMIIEPATYPhl, BIAXXHOCTHU U T.II.

4) - A0 MOXKET JTOCTAaTOYHO JOJT0€ BPEMsi HAICKHO COXPAHATH COJACPKUMOE B «PEXKUME
OXUJAaHUs» ONaronpUATHBIX YCIOBUN ISl pa3BUTHUS CyIlecTBa (HampHUMeEp, «3UMHHUE» sifla
padka apTeMHH).

OpnHoro Oeryioro mnepevyucieHus TONbKO ATHUX CBOWCTB JOCTAaTOYHO MJi TMOHHUMaHUs
BAXHOCTU M YHUKAJILHOTO 3HAYEHUS SNLA IS Pa3BUTHS JKU3HHU.
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Bropoe: MoxHO BOOOIIIE CTEpETh BCIO UMEBIIYIOCS B
sTiAIIe Yepernaxy HACIeACTBCHHYI0 HHPOPMAIIHIO U 3aMEHUTh
HOBOW, HampuMep, BUTOHHOW MAaTpULECH HmMUYbI I
HA3€MHOT0 TpecMbIKaromerocs, TakuM o0pazoMm, MepBOi
MaTpuUed NOTUIBl U HA3€MHBIX IPECMBIKAIOIIKUXCA MOTJa
CTaTh TOJIBKO dYepernaxa, KOTOopas BbIXOJAWIA U3 BOAbI U
OTKJaJblBaJIa SIMIA HAa IECOK, CTaBUIMU MEPBBIM NTUYBUM
WY 3MEHUHBIM THe3710M. Kpokoaun 3Toro cuenate HE MOT:
OH OXpaHSET CBOE THE3/0 M MEePCHOCUT JIETCHBIIICH 3y0aMu
B BOAy. A uepenaxa IOCJI€ OTKJIAAbIBAHUS SIUI] YXOIUT,
OCTaBJIsAsI MX pa3BUBATbCA CaMOCTOSTENbHO. HMHCTHHKT
3aKanblBaTh sillla MpPUOOpETeH uYepenaxod Mo3aHee, Kak
HEOOXOIMMOCTh BBDKHMBAHUS B YCIOBHUSX €CTECTBEHHOTO
otbopa. Bor B yem ocobas poib uepenaxu B HATHIA JCHb
TBOPEHUSI.

Takum oOpa3om, Be3zie, Ky/la HU IPOHUKHETE Pa3yMoOM
CBOHMM, OOHAPYXUTE SUII0, - BUAUMO, TIOITOMY 3aCITy’)KCHHO
ocobasi polib B JIPEBHUX MPEJaHHsIX OTBOJIWIACH MMEHHO
Sy W 4epemnaxe: C SUIOM JIaXKe MbITAINCh CPaBHUTh
cTpoenue BeenenHnoii, a uepenaxa aepxaina Ha ceOe BCIO 3eMITIo.

. !
AR

Uro Tenepb NOMENIAET NEPBOMY LIBIIIJICHKY WU
\3, MOJIOJION 3Mee, BapaHy, KpOKOJIWIY BBIOpaThCs W3
CKOPJIYIIbI M 3aHAThCS A0ObIBaHWeM nuimm? MMeHHO
SIMII0  1aJI0 OTPOMHOE TIOJie ISt MPOEKTUPOBAHUS
HOBBIX CYIIECTB, M TIpHU BEJIUKOM MHOXECTBE
STUTEKITATYITUX MOSIBUJINCH YHUKaJIbHbIE
sIIeKIaaymue - )KMBOTHbIe ABcTpanuu. Jlaxe celiuac
y UeJIOBEKa KEHCKAasl IOJIOoBas SMIEKIETKAa MO CYTH
CBOEH - Ta K€ UKPUHKA WM SULIO.
Bort Takoe ono, SH110...

I'nasa 27
CorBopenue mupa. /[eHb mecToM.

U Ckazan boe: 0a npoussedem 3emiisi OYuLy HCugyio no pooy ee, CKomoes, u 2ados, u 3eepeti
3eMHbIX no pody ux M cmano mak. M cozoan boe 36epeii 3emHbix no pody ux, u ckom no pooy ezo,
U 6cex 2ados 3emHulx no pody ux. U yeuoen boe, umo smo xopowo. U cxazan boe: comseopum
yenogexa no oopazy Hawemy (1) no noooouro Hawemy, u 0a e1advluecmeyiom oHu Hao pabamu
MOPCKUMU, U HAO NMUYAMU HeOeCHbIMU, (U HAO 38epaMlL), U HAO CKOMOM, U HAO 8celo 3eMilelo, U
Hao ecemu 2adamu, npecmvikaowumucs no semie. 1 comeopun boe uenogexa no obpazy ceoemy,
no obpasy boowcuto comseopun e2o; mysrcuuny u dxcenwury comeopun ux. M onazocroseun ux boe, u
ckazan um boe: niodumecv u pazmmodicatimech, u HanoaHaAtme 3emuo U obraoavime e, u
grnaovivecmaylime HAO pvlOAMU MOPCKUMU (U 36epiaMU), U HAO nmuyamu HebecHvlmu, (U HAO
BCAKUM CKOMOM, U HAO 8CEI0 3eMIel0), U HAO BCAKUM HCUBOMHBIM, NPECMBIKAIOUUMCI NO 3eMIe.
U cxazan Boz: eom, A oan eam 6cakyro mpasgy, celowyro cems, Kakas eCmv Ha 6cell 3emie, U
8CAIKOE 0epeso, Y KOMopo20 NI00 OPeBeCHblll, CerouUll cems, - 8am cue Oyoem 8 nuwy, a ecem
38epAM 3EMHbIM, U 6CEM NMUYAM HEOECHbIM, U 8CAKOMY (2a0y), NPeCMbIKaoWemycs no 3emie, 8
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Komopom oywia xcugas, oan A ecro zenenv mpasuyto 8 nuuty. M cmano max. 1 ysuoen boe éce,
umo OHn cozoan, u 6om, xopouto eecoma. U ovin eeuep, u 6wi10 ympo.: oeHv uiecmotiy. ("boerruey,
ri.1 cr.24-31)

Hauano - 7,4 mapa. net nocie «C