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#897 I3orepuxn & yuénnie o mosice acrepounaoB. [louemy dDa’rron B3opBascs?
CekpeTHble HHIPEINEHTHI KOCMOCA.

16 anpenst 2026 r.

Y4acTHUKHN KOH(pEPEeHIINH:

HUpuna  IlomsopoBa  —  KOHTAakTEp €  BHE3EMHBIMM  [MBWIM3ALUAMH, C
TOHKOMAaTE€pPHAJIbHBIMY LIMBUJIN3ALUSAMU U C J[yXOBHBIM MUPOM;

Jmutpuit Cenb€ — acTpou3uK;

Anbdup CUTIUKOB — aCTPOHOM, IPOTPAMMHUCT, TyXOBHBIH NPAKTHK;

[ltaax w Ommap — mpexacraBuTend UUBUIM3anuu Amrapa u ¢uota [Mamaktuyeckoit
®enepanyu Caera.

00:00 Hauajo Buaeo.

00:15 Boiaep:kkn KoHGepeHIUH.

«W s HanomuHar0, YTO TaM ObUIM TpU 0a3bl, HO, BOOOIE, OHU OBUTH 0OBEIUHEHBI B OJIHY
obmyro (Mbl €€ celiuac Ha3biBaeM 0a3oit Mex3Bé3gHoro Coro3a), 1 B MOMEHT pa3pylleHUs
TJIAHETHI OBLUIM YHUYTOXEHBI OOUTATENH STOM 0a3bl, MPEACTABUTEIHN Pa3HBIX TUTAHETY.

«Camoii xu3Hu Ha Da’ToHE, OpraHMYECKOW >XKU3HHU, HEe ObUT0. DTO ObUIa (PU3HMUECKU
0e3:KM3HEHHAs IJIAHETay.

«51 3Har0 0 TOM, 4TO BBl HE yJABIMBAETE MAarHUTHOE TOJI€, HO OHO TaM TOXe ecTh. Hamm
npuOopskl ero GUKCUPYIOT U, 6oJiee TOT0, OPUEHTUPYIOTCSA IO MarHuTHOMY moito Jlynsl. Korma
HYXHO u3 Jipyroro mecra COJHEYHOH CHCTEMBbl NMPHJIETETh HAalIMM KopalmsMm Ha JIyHy, MBI
BKJIIOYA€M UMEHHO MarHUTO-IIOJIEBBIE IBUTATENH, KOTOpble (PUKCUPYIOT JIyHYy B pOCTpaHCTBE,
ABTOMATHYECKH MOABOIS KOpaOJb K Heil 0€3 CIIOKHBIX pacuéToBy.

01:43 IlpencraBiieHne Y4aCTHHKOB.

Hpwuna: 3apascTByiite, noporue aApy3bs! I[IpusercTByro Bac! S SBIsAOCH KOHTAaKTEPOM C
BHE3EMHBIMU LIUBUIN3ALUAMHU, ¢ JlyXOBHBIM MUPOM, C TOHKOMATEPHUAIBHBIMU [IUBUIU3ALUSIMHU.
3oyt MeHa Mpuna [Toazoposa.

CerozHs s npuriacuia CreuagIiucToB Mo UCTOpuH GpopmupoBaHusi COTHEYHON CHCTEMBI,
[0 WCTOPUM BOWHBI 12 ThIC. JIET Ha3al, 4yTOObl OHM OTBETHJIM Ha HEKOTOpBIE BOMIPOCHI, HE
COrJIaCyroIIUecss ¢ Hallell 3eMHOM HAayKOM, W CMOIIM T'apMOHU3UPOBATH 3TOT MOMEHT. 1
npuriacuia npejacraButens nuBuiau3anuu Amrapa — [Itaaxa, oH sBiIsieTcs HENOCPEACTBEHHBIM
CBHUJIETEJIEM M YYaCTHHKOM 3TOrO KOH(IMKTA, a TaKKe €ro MOMOIIHHMKAa — Jijiapa, TOXe U3
nuBmIM3auu Amrapa. OH SBISETCS CHEIMATUCTOM 10 U3yYEHUIO CTPOEHUS IUIAHET — TOT, KOTO
MBI Ha3bIBA€M I'€0JIOTOM, U MOKET OTBETUTDH HA HAIIIU BOIPOCHI.

Wrak, paccnpammuBate ux 0yayt Anbpup u Imutpuit. Iloxanyiicra, nmpencraBpTech U
pacckaxure, 0 4éM y Hac KOH(EPEHIHs, U KaKue Y Bac BOIPOCHI.

Amurpuii: Mens  30Byr  Jmurpuit  CremanoBny CeHb€, S B NOpPOLUIOM
npodeccuoHaIbHbIN acTpou3uK, yduics U paboTan A0 HenaBHero BpeMeHM B Kaszanckom
denepanbHoM yHuBepcuTeTe. Crienuanu3anus y MeHs Obula MO TECHBIM JBOWHBIM 3BE3IHBIM
cucremMaMm c 3anojHeHueM nojoctd Poma. Ceifyac s oT Hayku OTOWIEN, HO acTPOPHU3MKH
OBIBIIMMU HE OBIBAIOT, HAYYHBIN IMOAXO0/ y MEHS OCTAJICS, TOATOMY €CTh BOIIPOCHL.

Aabpup: Mens 30ByT Anbdup, s ¢ Amurpuem yuuics Ha kadenpe acTpPOHOMHU B
Kazanckom rocymapctBeHHoMm yHuBepcutere. Ilorom coBcemM HemHoro paboran B MHcTHuTyTE
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KOCMHUYECKHX ucciiejoBaHui. Celyac st IporpaMMHCT.

Hpuna: Xoporo, 61aromapro.

Wrtak, HanmoMHMHAaI00, YTO MNPEACTABICHHBIE MHOH JINYHOCTU HAXOAATCS B acCTPalIbHbBIX
Tenax. Sl Mory mepeaaBaTh UM BONPOCHI M UX OTBETHI MBICIIEHHO. JTO KOHTAKT acTpPaJbHBIN.
Wtak, mbl HaunHaeM. Kakol niepsblii Borpoc?

04:08 ITapameTps! mu1a”HeTbl Pad3TOH.

JAmutpmii: [Ipexxne yuem HayaTh AUCKYCCHUIO, HY)KHO MOHSTh, YTO U3 c€Osl MpeACTaBIIsI
®asToH, KaKUX pa3MepoB OH ObLI, HAa KaKoi opOHTe Bpalmaics, kakas arMochepa Ha HEM Oblia,
Kakasi buocdepa, remrepartypa. [lepBoIit Bompoc Takoi — o0IIHe CBEACHHUS.

Hpuna: S npoury oTBeTUTbH, Kakue yciaoBus ObuIM Ha miaHeTe Ma’ToH 10 BOMHBI 12 ThIC.
JeT Ha3al.

Tak, xopor11o, ceifuac OHM MHE TIOKa3bIBAIOT psi LUGD.

(ITtaax) Macca muianetsl Obuta okosio 7% OT 3eMHOM, nuamerp — 4720 KHUIOMETPOB.
Paccrostane ot Comuna — 2,82 actpoHomudecknx eawHuil. Atmocdepa: maBienue — 12% ot
0JTHOM 3eMHOM aTMocdepsl; coctaB: 90% BoAOpO, OCTaIBHBIE — HHEPTHEIE Ta3bl. Temmeparypa:
B BAalllMX €IMHMIIAX CPEAHsS Temmeparypa miaHersl coctapisiia —117-120°C 3a cyér BBICOKOTO
HarpeBa aTMocepsl IpoleccaMmu, KOTOpPbIE IIUTH B Ap€ MIaHETHI.

Ha »r1oit mnanere Obputn pacmoniokeHbl 0azbl Mex3Bé3nHoro Coro3a, B KOTOPBIA TOT/a
BXOJIMJIa Hallla UBMWIM3anus. S ceifuac paccka3biBato O COCTOSIHUM 3TOM MIIaHETHI 1O BOWHBI, 10
BOCHHOT'O KOH(IMKTA, KOTOPBIN ciryumiicst 12 ThIc. JIeT Ha3al.

(Upuna) Iltaax ceifuac oTBedas, OH HEMOCPEACTBEHHO ObLI Ha 3TOH IJIaHETe, U BCE
JlaHHBIE Y HErO COXPaHWINCh, TaK KaK OH eHl€ >KMB, HAXOAUTCS B BoIUIomeHUH. OH emé KuB
busndecku, u oH ObUT caMm Ha 0a3e Mex3Bé3gHoro Coro3a, KOTOpask HaXOJWJIach Ha TUTAHETE
®PasToH.

JAmutpmii: IlonstHo. To ecTh paBHOBecHas TeMmIiieparypa IUIaHEThl Obula B paiioHe
munyc 117° no Lenbcuto? 3naunT, pakrudecku 31o ObLI «J1easgHOl Mup». 90% Bceit armochepbl
— 3TO BOAOpoa?

Hpuna (ITtaax): Jla. Ho mpu BpalmieHu# Ii1aHEThl BOKPYT CBOEH OCH, a Ha €€ COTHEYHOMH
CTOpoHE (TMOKa3bIBaeT) ObUIM BMAJWHBI, 3allOJIHEHHBIE JbJOM, B MOMEHT TMaJIeHUS Ha HUX
COJIHEYHBIX JIy4el 4acTh JIbJa MepexoIuiia B )KUIKYI0 popMy, TaM ObLIT TaKOH MOAOIPEB CHU3Y U
emeé conHeunble Jiyud. [loaTomy, xorga Obula cOJHEYHash CTOPOHA, TEMIlepaTypa Tam Morjia
JIOCTUraTh 3HAUYEHUS TastHUA BOJbl. To ecTh TaM ObLI JIEN U TUTIOC eni€ JKuKast BoJia, KOraa OblI
JIEHb.

(Mpuna) On moka3pIBaeT TaK U €Iié TOBOPUT, UTO B ATOM BOJE OBUIM PACTBOPEHBI COJIH.

09:00 IITaax o :xu3Hu HA MIaHeTe PadTOH.

Hpuna (ITtaax): U s HanmomuHaro, uto TaM Oblaa 0aza, TaM ObUIH Jake TpH 0a3bl, HO OHU
OBLTH 00bEeTMHEHBI B OJIHY 00IIIyI0 (MBI e€ ceifuac Ha3piBaeM «0a3a Mex3Bé3aHoro Coro3ay), v B
MOMEHT pa3pymieHuss Pa’ToHa ObUIM YHHYTOXEHBI OOUTATENM STON 0a3bl, MPEACTABUTEIH
pa3HbIX MaHeT. IMeHHO 3a cY€T HUX Ha OOJIOMKAaX TUIaHEThl, KOTOPHIE BBl ceiiyac Ha3bIBacTe
MOSICOM aCTEPOUJIOB, HAXOJAT CJIEbl AMHHOKHCIOT, a TaKKe€ a30THUCTBIX OCHOBAaHMM BCEX
nykieotusioB U JJHK, u PHK. Bsl ux HaxoauTe B cBOMX aHaiM3aX, B3STHIX OT aCTEPOHUIOB C
IMOMOIIBI0 KOCMHYSCKHUX 30HOB.

CobOcTBeHHON opraHudeckod >ku3Hu Ha DadToHe He ObLIo, 3TO ObUIa (U3MUYECKH
Oe3)KM3HEHHAs TUIaHeTa. Te cieapl OPraHNYeCKUX BEIIeCTB, KOTOPHIE BhI HAXOJUTE TaM cendvac,
OTHOCATCS K CJ€/aM OPraHWYEeCKUX TKaHEH, BXOASAIIMX B TeJla YHUUTOKEHHBIX MPEJICTaBUTENEH
Mex3Bé3zqnoro Corosa.

(Mpuna) OH moka3bIBaeT, YTO CIEAbl OPraHUYECKHX MOJEKYT — 3TO HE OT TOW >KW3HH,
KoTopas Obuia Ha Pa’ToHE, a OT ATUX «BHEHIHMX» XuTenell 6a3pl. Iloromy uTo oHM ObLIH
YHUUTOXEHBI, U BBIJICJICHUS M3 UX KPOBH, UX KOCTEH M Tak Jajiee MOMalyd HAa 3TH KaMHU MpHU
paspyuieHur miaHeTsl. M XoTs npouwto 12 Teicad JieT, HO ClIebl OCTalUCh, TOTOMY YTO UX Tam



OBLIO MHOTO.

11:01 Bo3pact niianerst ®a3ToH.

JAmutpmii: daston chopmuponaincs... To ecTb Bo3pacT IUIaHeT OepET OTCUET OT
MoMeHTa (opmupoBanus CoylHeUHOM cucteMbl, M Bo3pacT da’ToHa IIIOC-MUHYC paBeH
BO3pacty 3emiun, Mapca, Beneps! u Tak nanbiie?

Hpuna: Bospact ®arroHa onpeaensics?

(ITraax) [a, xak u Bo3pacT Bceil ConHeuHOM cucTeMbl, Bo3pacT Pa’ToHa ONpeaAessics.
IIpaBma, y Hac cBOM METOJBl ONpEAENIEHUs Bo3pacra. Sl 3HAKOM C BallUMU METOJAMH
orpeziesieHus] Bo3pacTa IUIaHEeT, X0uy celyac cpa3y MOAYEpPKHYTh, YTO Yy HAC MHbIE METOMbI, HE
CBSI3aHHBIE C U30TOMHBIMU XapakTepucTukaMu. Bo3pact dasToHa BBIUKCIIEH.

(Upuna) OH ceifuac mokas3blBaeT HU(PY daxe cTapuie, 4YeM 3TO, Kak s MOHUMAlo, B
HAIlIUX HAY4HBIX JAHHBIX — OKOJIO 7,42 MWIMapAa JIET.

JAmurpuii: [lonsaTHO.

12:01 O crpykrype u yaepxanuu armocpepsl Ha PadToHe.

JAmutpmii: Torga Takoi Bompoc. IIpu macce 7% ot 3emHOM, kak ckazan Iltaax, u npu
wI0THOCTH atMocdepsl B 12% oT 3emMHOI (a B cocTaBe atMOc(hepbl B OCHOBHOM BOJIOPOJI) Kak
@®a3ToH 3a 7 MWUIMAPAOB JIET IIPU TaKOM MaJloll mMacce (OH, MOJIy4aeTcs, pa3MEpaMy MEHBIIE,
yeM Mepkypuii, To ecTh 4yTh OoJbliie, yeM JIyHa) muroc Ha TakoM paccTosHuu oT ConHIa cMor
ynepxatb atmocgepy?

[Toromy 4YtOo BOAOpOA — O4YEHb JeTyuwil ra3. M, Hampumep, mpH BpAIIEHWH BOKPYD
ConHna 3eMJIsi TOCTOSIHHO TepsieT cBoro atMocdepy. To ecth 3a 3emnéit UAET pa3peskeHHbIH,
KOHEYHO, HO Ta30BbIM 1uIeiid ocraTkoB e€ atMmocdepsl. 11 B mepByto ouepens 3emiis TepsieT
BOJIOPOJI, KOTOPBIH B MajbIX MPOLEHTAaX COJEPKUTCA B aTMocdepe B BHJE MAPHUKOBOTO
a¢dexra, B BUIE BOJISHOTO Mapa, KOTOPbIN CyOJIMMUpPYETCS IOTOM B ras, U TakK Jajee.

Bor Bompoc: kak 3a 7 MUJUIMApAOB JIET, A0 12 ThICAY JET Ha3al, Takas MaJCHbKas U
OYCHB JIETKas IJIaHETa CMOTJIa y/IepKaTh TaKyl0, CKaKEeM TaK, 04eHb aKTUBHYIO aTMocdepy? Uto
Ha 3TO OHU CKaXyT?

Hpuna (IlTaax): Ha nnaHete OblIM akTHUBHBIE BYJIKaHbI, KOTOPbIE HE BBIJCINSAIHN JIaBY, a
BBIJIEISIN Ta3bl. M 3a cu€r peakuuii, KOTOpble ObUIM BHYTPU IUIAHETHI, B €€ MaHTUU U SApe,
HapyXy IOCTOSIHHO IOCTyIaJ BOJAOPOJ W JIpyrue, B OCHOBHOM MHEpTHBIE ras3bl. UTO Kacaercs
BOJSIHOTO TIapa, METaHa M TaK Jajee, OHM 3a CYET HU3KUX TEMIIEPATYp OCAXIAJINCh,
KOH/ICHCHPOBAJIUCh B BUJIE CHETA, JIbJa U HE BXOMIN B COCTaB aTMOC(EpHI.

Bbl1 mOCTOSIHHBIN MPUTOK ra30B U3HYTPH IUIAHETHI. ByJKaHbI BBIMISIIENN HE KaK Balld
KJIaCCHUYECKHEe, B BUJE Top, a KaKk HEOOJIbIIME COMKH — TaKUe BO3BBILICHHUS C TPEUIMHAMH U
OTBEPCTUSMH, BeAyIIMMHU BriIyOb maHeTel. OTTyga BBIAESUTUCH Ta3bl, YacTh KOTOPBIX
BbIXO/MJIA B aTMOC(eEpy, a YaCTh BbINajalia B BUJE OCAJKOB.

JAmurtpuii: Ilomydaercs, 4ro B TeueHHE CEMH MWUIMAPAOB JIeT IUIaHeTa ObLia
re0JIOTHYECKN aKTHBHA?

Hpuna: I'oBopur Dmap.

(DOnmap) Jla, HO K MOMEHTY Havajia BOWHBI, 12 ThIC. JIeT Ha3ajJ, HE OBLJIO AKTHBHBIX
U3BEP)KEHHUH YK€ MHOTO THICAY JIET, HO OBIJIO BBIJIEIIEHUE Ta30B, IOTOMY YTO aKTUBHOCTH YK€
cHu3MiIach. Ho Mbl HaxoIunu cieapl APEBHUX U3BEPKEHUN BYJIKAHOB B BHUJE MarMaTUYeCKUX
OTJIOXKCHUM.

JAmurpuii: [lonsaTHO.

16:13 Oco0eHHOCTH Ie0JIOrH4ecKoil aKkTUBHOCTH Ha PadToHe.

JAvurpnii: Bcé-taku em€ mpomry moHATe Omiapa wid lltaaxa, ¢ xem Mbl celidac
oOmraemcsi, Hallld YTOYHEHHs] MEJIOYHbI, HO BEJb BCAKHE, CKa)XEM, YHCTO HAy4YHbIE TUCKYCCHH
Kak pa3 Ha MeJlouyax U MOCTPOEHbI, Ha YTOYHEHHUsAX. [103ToMy 51 TOBOJIBHO MOAPOOHO MBITAIOCH
BBISICHUTb.



CMmoTpuTe: milaHeTa UMEET Mallylo Maccy, Manblii guamerp. Ha Mapce, koTopbrit
cymecTtBeHHO Oousbiie ParTona, moromy uyto nuamerp Mapca Gomnbire 6000 KUITOMETPOB, TO
ecTb Mapc NpakTHUYeCKd B TOJATOpa pa3a B auaMerpe Oonbiie Pa’ToHa, Ie0IOTHYECcKOi
AKTUBHOCTH JIJABHO YK€ HET: y HErO CIHIIKOM MajieHbKas macca. Ha Mepkypuu reoisoruueckoin
AKTUBHOCTH HET: y HEro CJIMIIKOM MaJjieHbKasi macca. ['eomornueckasi akTHBHOCTb, BHYTPEHHUM
pa3orpeB U Tak Jajibllie O4eHb OBICTPO MpEeKpallalTcs Ha MaJOMAacCUBHBIX Tenax. [laxe ecimu
B3sATh ciiyTHUKHM IOnutepa mnm CatypHa, HanpuMmep, TUTaH, TO 3TOT CIYyTHHUK Ja)Ke KPYIIHEE,
yeM Mepkypuii, TO Ha HEM TOXKE HET F€0JIOTHYECKON aKTUBHOCTH.

OTtcroa BO3HHMKAaeT BOMNPOC, OMNATh JKe: IoYeMy, KakuM oOpa3oM MpOHCXOJuiia
reoJiormueckas akTMBHOCTh Ha da’ToHe, ecnu oH OBUT CTOL Mayiol Maccel? Koneuno, mipu ero
BO3HUKHOBEHHUH, JaXe eclii Mbl OepéMm 1udpy B 7 MHUIMAPJOB JIET, NEpPBble HECKOJIBKO
MUJUIMAPJOB — 2-3 MWIIMApAA JIET, ITOKAa TEJIO HE OCTBUIO, F€OJIOTMYECKasi aKTUBHOCTb MOXKET
6b1Th. Ho mpu Takoii HeOOJIBIION Macce OHO OCTBIBAET JOBOJBHO OBICTPO M, YCIOBHO T'OBOPH,
IIPEBPAILAETCS POCTO B KAMEHb.

CoOTBETCTBEHHO, MOCIEIHNE HECKOJIBKO MIIIJIMAP/IOB JIEeT (1 Dijiapy, HaBepHOE, BOIIPOC
3aJaro0, Kak K reosnory) ®asToH A0IKEH ObUT MPENCTaBIsATh COO0M MPOCTO KYCOK KaMHS B BUJE
maHetsl. Hanpumep, y toi ke JIyHBI HET reoJOrMY4ecKOM akTUBHOCTH. ECTh omnpenenéHHble
JYHOTPSICEHUS, HO OHH CBSI3aHbl B OCHOBHOM C IAJIEHUEM METEOPUTOB Ha €€ NMOBEPXHOCTh
(moTomy uTO celicMuYecKue cTaHIMU Ha JIyHe ecTh, OHM ATO OTCJIEKUBAIOT). A T€0JIOTHYECKOM
aKTUBHOCTH HET KaK TaKOBOM.

Hpuna: On MHe ceituac nokasbiBaer BMecto Dasrona kapry JIyHbl — TaM Kakue-TO
0003HaUeHHs HEMOHATHBIMU cuMBosiaMu. Ceiyac mompoOyro pa3zo0paTbCs, YTO 3TO 3HAYUT.
IITaax roBopwur.

(ITtaax) ¥V Hac Toxe Ha JlyHe ecTh paszimuuHble NPUOOPHI, YCTAHOBJIEHHbIE BHYTpPU
KpaTepoB, BHYTPU TOPHBIX MOPOA, U Mbl TaM IOCTOSHHO OTCJE€XHBAeM MOCTYIUIEHUE Ta30B
W3HYTPH IUIaHeThl. 1 ObI He cKka3al, uTo Ha JIyHe COBCEM HET CEeHCMUYECKOW aKTUBHOCTU. ECTh
TaKhe TPEIIUHBI, €CTh KpaTephl, YXOMASIIME BIIyOb IUIAHETHI (TO, YTO Bl Ceiluac Ha3bIBaeTe
CIIyTHUKOM, 3TO OBbIBIIAs camMoOCTOsITeNbHas IutaHera). [loATOMy ecTh MOCTYIUIEHHE Ta3oB,
KOTOpbIE YJIETYyYMBAIOTCS B KOCMOC, U, O0jee TOro, eCTh MPUCYTCTBHE ra30B M HaJ| IUIAHETO,
YTO MOYKHO Ha3BaTh OYCHB CIa00¥ aTMOC(epoi.

51 3Ha0 0 TOM, YTO BBl HE YJIABIMBAETE MATHUTHOE MOJIE, HO OHO TaM TOKE €CTb, HAIIN
npubopsl ero pukcupyroT. bonee Toro, Mbl OprueHTHUpyEMCs IO MArHUTHOMY ToJIt0 JIyHBI, KOra
HAIIUM KOpalOIisiM HY)KHO U3 Jpyroro mecra ConmHedHO# cuctemsl mpuieteTh Ha Jlyny. Torga
Mbl BKJIOYa€M MMEHHO MAarHUTO-TIOJIEBBIE JBUTATENH, KOTOpble ¢ukcupyor JlyHy B
IPOCTPAHCTBE, ABTOMATUYECKU MOBOJIs1 KOpabib K Hell 06e3 CII0KHBIX pacu€ToB.

(Mpuna) OH moka3bIBaeT, YTO T€0JIorMyeckas akTUBHOCTb, XOTh U cllabasi, HO €CTh U Ha
Jlyne, u Ha Mepkypuu, 4To (GUKCUPYETCs UX TaTYMKaMH, HACKOJIBKO S MOHSIA.

JAmutpmii: JIlyHa — 3T0 OTIeNbHBIN pa3roBop, 3TO BHE paMOK HbIHEIIHero odmenus. Ho
X04y CKa3aTbh, YTO 3€MHbIE IPUOOPHI CIIOPATUUECKH, MHOTAA, OYeHb PEIKO (PUKCUPYIOT BBHIOPOCHI
BOJIbI B BUJIE T'a3a, KOTOPBIE MPOUCXOAT C TEHEBOM CTOPOHBI MOBEPXHOCTH JIyHBI, U3 KpaTepos,
rae coxpassercss N€A. OTH BbIOPOCHl OYEHb PEJKUE U OYEHb MaJIOYUCIICHHbIE, OHU HE MOTYT
CO3/aTh JIYHHYIO aTMoc(epy.

EcrectBenno, Bokpyr JIyHbI ecTh MUKpoaTMochepa, JaBlieHne KOTOPO I/1e-TO B 7 WU B
10 ThICcSiu pa3 MeHbIlIEe 3¢MHOU, U TO OHa (POPMUPYETCS TOIBKO 3a CUET CONTHEYHOT'O M3IIy4EHHUS,
KOTOpPO€ BIMSIET Ha JIYyHHBIM PErojauT, W TMPOUCXOJUT YACTUYHOE UCHAPEHHE TMOJ
yIbTPapuOIETOM CaMOro peroiura. To ecTb 3T0 Mapsl Takue, aTMochepoit ITO Ha3BaTh HENb3S.

22:07 Cnocod yaep:xanusi atmocepnbl @arronom. [lpumep Mapca.

JAmutpuii: 5 3akonuy. Eciau BCE-Taku cuMTaTh, UTO MPUMEPHO TaKas e aKTUBHOCTH Ha
®danrToHe, To aTMOCchEepy TaM BOT 3TU PEAKUE, CIIOPATUIECKHIE, OYEHb MaJIOMAaCCHUBHBIE BEIOPOCHI
chopmupoBate He Moriu Obl. Tem Oonee, emé pa3 momu€pkuBaro, cama arMocdepa — 3TO
BOJIOpoa. Bomopon — oueHb JErkuii snemMeHt. BoT Bo3pbMEM omsTh ke TuTaH, y HEro a3oTHas



aTMocdepa, a30T JOBOJBHO TSOKEBIN, OH Tshkenee Bojpopona B 14 pas. I Turan maccuBHee,
ropaszno Tsukenee @astona. [loaromy y Hero arMocdepa A0BOJNBHO MJIOTHAS €CTh 3@ CYET OYEHB
HU3KOH Temneparypsl — TaM MuHYyc 200° nio Ilenscuto n HuUXke, U 3a CUET TOTO, YTO TaM a30T, OH
cBoro atmochepy ynepxkars MmoxkeT. Ho ynepxaTts BogopoaHyto atMochepy He cMoriia ObI 1axe,
HaBEpHOE, 3eMJIsl IIpHU €€ Macce.

[ToaTomy Bompoc Bcé-Taku: moyemy, kakuM oOpasoM DasToHy yaaBalloch yAEpKUBATh
aTMocdepy, ¢ Y4ETOM JlaXke MyCTh PEIKUX BBIOPOCOB, HO C TaKOH OYEHb MaJEHbKOH Maccou —
Bcero 7%. Macca Mapca, 1y cpaBHEeHHsI, PAKTHYECKH B JBa pa3a Oonblie, ueM y dajdToHa —
cocrapisier npumepHo 11-12% wmaccer 3emnu. U 1o y Mapca yrnekucisiii raz B atMocdepe,
IUIOTHOCTh aTMocdepbl NMPUMEPHO Kak OJHA coTas OT 3eMHOM (Kak Ha BBICOTE 3E€MHOI
atMocdepsl rae-to 40-45 xkuomerpoB). Bor nmpumepHo Takas mioTHocTh atMocheps! y Mapca,
KOTOpPBIN ropa3fo 6ojee MaccuBHBIHN, yem dasToH.

Hpuna (Omnap): A nousin Borpoc. Ceiiyac 00bsCHIO.

Ecmm ceiiuac roBoputh 0 Mapce, To Ha HEM 12 Thicsu JieT Ha3aj ObUIa IJIOTHAS
aTMocdepa, Obula Boja U Oblia JKU3HB, CIEJbl KOTOPOM BalllM anmapaTthl TOKE BUIAT — BUIAT
CJIeIbI )KUAKOM BOJIbI, CJIEJIbl OKUCIICHUS KHCIOPOIOM, HAIIPUMEp, TAaKUX BEIECTB, KaK KeJIe3Hast
pyaa. Oto Bcé ¢ukcupyercs BammMmu npudopamu. [InoTHocTs aTMocdepsl Obula cpaBHUMA C
3emHoi. Tam ObuIa *ku3Hb. Y Macca MeHbIIIe 3eMHOM He romerniana Mapcy umeTs aTMocdepy.

25:08 Ckopoctp mnorepu armocdepnbl IIaHeTol. PDAKTOPbI, He Y4YHMThIBaeMble
3eMHOI HAYKOH.

Hpuna (DOnnap): Ceiiuac oObsicHio. Ha ckopocTs moTtepu atmMocdepbl BIMSIOT MHOTO
¢dakTopoB, moMuMO Macchl. Hampumep, paccTosHHE OT IIEHTPaJbHOM 3BE3Jlbl, CKOPOCTb
BpallleHus IJIAHEThl BOKPYT CBOEH OCH M BOKPYT LIEHTPaJIbHOM 3Be3/bl, a TaKKe 0COOEHHOCTh
XMMHYECKHX TPOLIECCOB Ha caMoil IjiaHeTe, B € IpyHTe, B €€ Onocdepe, eciau oHa ecTh, U Tak
Janee.

Kpome Toro, Ha cKOpOCTb HOTEpU Tra30B OKAa3bIBAIOT BIUSHHE T€ (PAKTOPBI, KOTOpHIE
Ballla Hayka emé He Hu3yduja. ODTO OTHOCHUTCA K TeM CYOCTaHLUSM, KOTOpBIE SBIISIFOTCS
MaTepHaJIbHBIMHU, HO B CBA3M C OTCYTCTBHEM MPHOOPOB Ui UX (PUKCAIMM B Balle HayKe OHU
emi€ He OTKPBITHI MOJHOCTHIO. A 3TH CYOCTaHLIMU TOXKE BIMSAIOT HAa TPaBUTAIIMIO [UIAHETHI, Ha €€
B3aUMO/IEIICTBHE CO CBOEH Ta30BOi 000JI0YKOM U Tak Jaee.

S ceifuac crapaioch TOBOPHUTH MOHSTHBIM JJIsi Bac SI3bIKOM, HE BBIXOJS 3a TpEAEIbl
HAY4YHOH TUCKYCCHM U HE YIOMHUHAs TEPMHUHBI, KOTOPbIE MOTJM Obl BOCIIPUHUMATHCS BaMH Kak
330TepUYECKUE WIIM TICEBJIOHAYYHbIE. Sl HE YIIOMHUHAIO0 3TU TEPMHHBI, 4YTOObI HE CO3/1aTh y Bac
BIICUATJIEHUE, YTO 5 TOBOPIO HeJlOKa3aHHbIE BEIIM. 51 TOBOPIO O TOM, YTO €CTh CyOCTaHIIMU B
MaTepuaibHOM MHpE, KOTOpble BaMH MOKa He (PUKCUPYIOTCS WIH (DUKCHPYIOTCS YaCTHUYHO,
HarpuMep, B BHUJIE «TEMHOI» MaTepHUH U YHEPIUH, HO HE OOBSICHAETCS UX CBSI3b U KOHTAKT C
IPaBUTALMOHHBIMU B3aUMOJECHCTBUAMH IIJIAHET, C UX MACCOM, C TIOBEJIEHUEM Ia30B Ha IUIaHETE U
TaK JaJjee.

To ecTh y Bac Takux T€OpUil MOKa HET, HACKOJIBKO sl M3y4all, KOHEYHO K€, Ballly HayKy —
[0 OTKPBITHIM MCTOYHHMKAM, 0 UCTOYHHMKAM, TaK CKa3aTh, Oosee 3aKpbIThiM. KOHEYHO ke, ecTb
UCTOYHUKHU, KOTOPbIE MHE HEM3BECTHBI, 5 JK€ HE JKUTeNb Ballel IaHeTbl. TeM He MeHee, U3
TOTO, YTO s M3ydal, MOTY CKa3aTh, YTO T€ CyOCTaHLIMH, O KOTOPBIX S ceiyac TOBOPIO, OHU
YUUTBHIBAIOTCS KaK HEKOTOPbIE TMIIOTETUYECKHUE MOJIEIHN PEATIbHOCTH, MOJIETN CTPOEHUS IUIaHET
U KOCMOCa B II€JIOM, HO HE YUYTE€HO WX BIHMSHME Ha (pu3MyecKHe Mpolecchl Ha MJIaHeTaX, B TOM
YHClie U Ha cOCTaB aTMOcdephl U €€ MOBEACHNE B PEaIbHOM KOCMUYECKOM IPOCTPAHCTBE.

Hpuna: 5 nonsana, o 4éM oH roBopur. OH MaKCHUMaJbHO CTapaeTcsi HE YIOMHHATh
TEPMUHBI, CYIIECTBOBAHME KOTOPBIX HE JOKa3aHO B 3eMHOW Hayke. Ceiuac s mepeBeny. OH
UMEET B BUJLY, YTO €CTh HEKOTOpBIE CYOCTaHIIMH B POCTPAHCTBE, KOTOPBIE BIMUSIOT HA CKOPOCTh
rpaBUTallMU, HA CWJIy TpaBUTAIMM, HA BO3MOXXHOCTh yJE€p>KaHUS T'a30BOM OOOJOUYKU IUIAHETHI
moboro cocrasa, ¢ 000 Maccoil. M 3Tu mapamerpbl HaMHu, TO €CThb 3€MHOW HayKoil, He
YUUTBHIBAIOTCS.



(Qnnap) YrtoObl jmanbliie TOBOPUTH MOHATHBIM BaM SI3bIKOM, HY)KHO BBECTH KaKOM-TO
o0l A7 HacC TEPMMH, KOTOPBIM OyAeT omuckiBaTh 3TU cyOcraHuuu. Hanpumep, B citydae c
KOHTAKTEPaMU MBI HIIEM CJIOBAa B UX MAMATH, B TOW NapaJurMe UX PEaJlbHOCTH, UX TEPMHHOB,
KOTOpBIE OHU CAMHU HCIOJIB3YIOT Ul ONMMCAaHUs 3TUX cyOcTtaHuuil. B ciydae ¢ Bamu, JIMutpuii, B
paMKax JUCKYCCHM TOTJa 33J1aM BOIPOC: Bl YUUTBIBAETE, YTO €CTh MaTepHajbHbIe CyOCTAaHIINH,
KOTOPBIE MOTYT OBITh HE OTKPBITHI 3eMHOM HAayKOM Ha TEKyIlleM dTare e€ pa3BUTHs, UJIU HET?

Jmutpuii: YToObl OTBETUTH HA TOT BOIPOC, MHE HY)KHO TOHSTH, YTO UMEETCS B BHUJY
noJl TepMUHOM «cyOcTaHIus». C TOYKH 3peHHs] KOCMOTOHMU (KOCMOTOHHUSI B 3€MHOH Hayke
acTpo(u3uKe — 3TO HayKa O MPOMCXOXJACHUH, Pa3BUTUU COJTHEYHBIX CHUCTEM M IUIAHET) 3eMHast
aCTPOHOMHS OYEHb XOPOIIO Mpe/cTaBiseT ce0e BO3HUKHOBeHHE COTHEYHON CUCTEMBbI, TPUYMHBI
muddepeHMauy  IJIAHET Ha KaMEHHblE W Ta30Bble, NPUYMHBI CYIIECTBOBAHHUS TMoOsACa
actepouioB, nosica Koiimnepa, paccessHHOro qucka M, BO3MOKHO, THIIOTETHYECKOTro nosgca Oopra
(o6maka Oopra).

[lo Tem, ckaxxeM Tak, OTKpPBITBIM (PU3MUECKMM 3aKOHaM, HAa OCHOBE HHX IIpH
MOJIEJIMPOBAaHUM HA CYNEPKOMIIBIOTEpPAX IMPOUCXOXKAECHUA U Pa3BUTHS COJIHEYHOH CUCTEMBI,
HbIHEHHAS KoHpurypauus CoOJIHEYHOM CHCTEMBl CUMYJIUPYETCS C TOYHOCTHIO OOJIbIIE, YeM
99%. Tam Takas mpuMepHO A0, He Oyay Bparh. 51 cam Oosblle 3aHUMAJCS 3BE3TAMHU, YeEM
MPOUCXOXK/IEHUEM TUIAHETHBIX CUCTEM, MIOATOMY HE CHEIHAIUCT B 3TOM 00JacCTH, UMEIO TOJIBKO
oOriye 3HaHMA B Ipefenax Kypca oomeit acTpou3uku 1 00111eit KOCMOTOHUH.

32:44 IItaax o npupoae U ABHKEHUH ACTEPON/IO0B.

Aab¢pup: /Iuma, MOXKHO s BKIMHIOCH? TyT TOBOPUTCS O JAPYrOM HEMHOXKO — O
(GyHIaMEHTaNbHBIX BEIIaX, JAOMYCTHUM TaKUX, KaKk «TEMHAas MaTepus», KOTOpas BIHUSET Ha
BpamieHue [amaktuku. Ceiyac yd€Hble HE MOTYT 3TO OOBIACHHTH. COOTBETCTBEHHO, 3Ta
YCIIOBHAs «TEMHAsi MaTEPUs» MOXKET MPOSIBUTHCSI U HA YPOBHE IIAHET, B TOM YHUCJIE IOBJIUATH Ha
TO, Kakasi aTMoc(epa y IUIaHeThl, TOJIbKO Mbl 3TO HUKAK HE YUHUThIBaeM Moka. BOT B 3ToM Kak Obl
CMBICIL.

JAmutpmii: S nonsu, cnacu6o.

Hpuna: Ceiiuac [ITaax roBoput Tax.

(ITtaax) A nownsin Bam otBeT, JMutpuil. CMOTpuUTe, 5 3HAIO, YTO €CThb KOMIBIOTEPHbBIE
MO/IENIM, KOTOPBIE YUUTHIBAIOT BAalllM (PU3MUECKUE 3aKOHBI, U €CTh Pa3IUYHbIe (HAaKThl, KOTOpPbIE
BKJIFOYAKOTCS B 3Ty MOJAENb. Bbl 3Haere, ¢ KakoW NEPUOJWYHOCTBIO M3 I05CAa ACTEPOUIOB
BBIOBIBAIOT aCTEPOUBI O] BIMSHUEM MpuTshkeHus HOmuTepa u, HampuMep, CTAHOBATCS €ro
CIyTHUKaMM JHOO MajgaloT Ha caMy IUiaHeTy? Bbl 3HaeTe mepuoAMYHOCTh MAaJCHUS KPYIHBIX
actepouzioB Ha Onutep B rogax?

JAmutpmnii: HaGmonenue 3eMHoi acTpoHoMuu 3a lOmurepom, ckaxkem Tak, ¢ MOMEHTa
CO3JIaHMsI TEJIECKONOB, 3T0 Bcero jumb 400 ner. I1oaToMy KOHKpPETHYIO CTaTHCTHUKY coOpartb
HEJb3s, OTOMY 4TO Kakue-TO naaeHus Ha IOnurep ecTh, HO OHM OIATH K€ CHOPATUYECKUE U
6e3 cucteMbl. To ecTh TaKOro HaOJIIOACHUS Y HAC HET.

Hpuna (ITtaax) YV Bac ects Tabnuna (1Mokas3biBaeT), B KOTOPOI yKa3aHO, KaKMe€ UMEHHO
TENa, KaKOTo MPOUCXOXACHNA U OTKya naganu Ha FOnutep, Hanpumep, 3a nociennue 200 namn
150 net nabmoaenuii. Kakoit Mmaccel naxe Oputn 91H Tena. [lo kpaitHelt Mepe, Takue TaOJIUIIBI B
Ballei acTpousuke s BCTpeyal, 3To onucanue. [lotomy 4ro HaGM0AeHUS BETYTCSL.

Tak BOT, corjaacHO ATHUM HaOJIOJCHUSAM, Aa)Ke Balll Yy4E€HbIE acTPOPU3UKUA BBHIYMCIIUIIH,
4TO U3 MOsica aCTePOUI0B KPYIHbIE Tella, KOTOpble 001agatoT O0IbIIe Maccoi, MepruoaMIECKI
MPUTATUBAIOTCS TAaKOM KPYIHOM IU1aHeToM, Kak FOmnurep, a Takke €€ BHEIIHUMU CITyTHUKAMH, U
B 3aBUCHUMOCTHU OT TPA€KTOPUH, CKOPOCTHU JIBUKEHHUS JIMOO CTAHOBATCS BHEIIHUMH CITyTHUKAMHU
camoro lOnuTepa, KOTOPBIX, BBl 3HAETE, Y HETO OKOJIO cTa, b0 maxe CarypHa. To ecTh oHH
MOTYT OTJIETaTh Jajibllie, B 3aBUCUMOCTU OT, HAaIpUMep, COOCTBEHHBIX CTOJKHOBEHUH JPYr C
JpPYroM MM OT COBOKYyMHOro BiwsHMs fOmumrepa m CarypHa, KOrja OHM OKaXyTCs Ha OJIHOM
JIMHUM ¢ KOHKPETHBIM acTepounioM. OT rpaBUTALIMOHHOTO BIIMSIHMS, 1 HATOMHMHAIO.

COOTBETCTBEHHO, €CTh CHELMAIBHBIE MOJEIN, €CTh CHEIHAIBHBIE CXEMBI, YTO C TAKOMN



CKOPOCTBIO, C KOTOpOH ceiuac npoucxoauT nageHue Ha IOmurep mnm CaTypH acTepouioB,
CTOJILKO OBl BPEMEHU MOHAJO0MIIOCH JUIsl OUMIIEHMS MOsica acTepOMIIOB OT ATHX 00bekToB. U
€CJIM 110 3TOM MOJIENIN BBIYUCIUTD, YTO BO3pacT (POPMHUPOBAHUS MOSICA ACTEPOHJIOB COMIOCTABUM C
Bo3pacToM COJIHEYHOW CHUCTEMBI, TOTJla BO3HHKAET HECOOTBETCTBUE HAOJIO/Ia€MBIM JIaHHBIM.
[Toromy uTO ocTaroTcs €€ KpyInHbIE acCTepOUIbI 32 TAaKOW OOJIBIION MPOMEXKYTOK BpEMEHH — B
HECKOJIbKO MHJIIMApOB JIET, KOTOpPbIE BpalllaloTCs MO CBOEH OpOMTE M HE CTalU CIyTHUKAMHU
IOnurepa, CarypHa, He ynajiu Ha HUX.

JAmurpuii: I MOry OTBETHUTB Ha 3TOT BOIIPOC C TOYKHM 3PEHHUS HALIUX MPEICTABICHUN.

Hpuna: OH nokasblBaeT, 4TO 3Ta MOJENb HE COBMAJAET CO CKOPOCTHIO «OYMILEHUS
10siCa C MOMOUIBIO....

37:41 O npurskenuu acrepounos K IOnurepy u Carypmy.

JAmutpnii: MoXHO g OTBEUy, y HacC BPEMEHM Majo, pPa3 YK MbI K MOSCY acCTEPOUIOB
nepenuty. [losic acrepouioB ceituac B TOM BHJIE, B KOTOPOM OH €CTh, CTPYKTYPHO CTaOWIIeH. 3a
HUM TPOU3BOAAT HaOmoAeHus 3eMHble oOcepBatopuu. Hampumep, B Poccum sto KPAO —
Kpeimckas actpodusuueckass oOcepBaropus. OHa Kak pa3 3aHUMAETCs] MaJbIMH IJIaHETAMH
ConHeyHOM CHCTEMBI U, CKaXXEM TakK, CIIEHUAIN3UPYETCSI UMEHHO Ha TOsACE acTepouoB. B aToil
o0cepBaTOpHH, KCTAaTH, padOTaeT BEAYIIUM CIIEHUAIUCTOM Halll ¢ ANb(UPOM OJHOTPYIITHUK.

OHM oOCyIIECTBIISAIOT HaONIOJEHHE aCTePOUIOB — TaKUX, O KOTOPBIX ceddac Iap
TFOBOPHJI. DTO MEPUOINYECKH BBUIETAIOIINE TeJa, TE€ aCTEPOUIbl, KOTOPbIE UMEIOT HE KPYTOBYIO
WK OJIM3KYIO K KPYrOBOM OpOUTY, a OJIM3KYIO K BBICOKOJUIMITUYECKON, MIIM KOMETHI, KOTOpPbIE
UMEIOT OoJbllIne Mepuo bl oOpalieHus U opOUTy BBITAHYTYI0. Hampumep, y BceM H3BECTHOM
koMmeThl [amnest mepuoj oOpamienuss — 76 ner. OHa He NMPUHAUIEKHUT K MOACY acTEPOHJIOB,
MOTOMY 4YTO OH ropaszo ommxe. OHa nMpuHAUISKUT K niosicy Koimnepa, oTkyia, mpemnoaraeTcs,
OHa BbUIETENA.

Hpuna: OH roBOpUT KOHKPETHO O MOSICE aCTEPOUJIOB, a He o nosice Kolimnepa.

JAmuTtpuii: S Xxouy cka3zaTh, YTO €ClM Obl TaKue BO3MYLICHHS NEPUOJUUECKH B IOsCe
acTepoMJI0OB OBbLIM, TO €CTh BHIOMJIO KakOW-TO acTepou], U OoH ynan Ha lOmnurep mnm yneren K
CatypHy, TO PSJIOM C HUM BpAIIAIOTCS ApYyrue. Y Hac MosiC aCTEPOUIOB OT BO3MYILEHUS Oypiui
O0b1. [loToMy 4YTO HE MOXeET OBITh, CKakeM, OOJlaka acTEepOHJIOB, KOTOPOE BpallaeTcs
PaBHOMEPHO IIIIIOC-MUHYC C OJJHOM CKOPOCTBIO, U BAPYT U3 HETO KaKUE-TO OTJEJIbHBIE HAUNHAIOT
BbUIETaTh. byner Bo3MyleHune Ha BClO 00sacTh. COOTBETCTBEHHO, 3TO BO3MYLIEHHE OyaeT
HaOJIr0/1aThCsl IIOOBIMU HAIIMMU TEJIECKOMaMH.

Hpuna (Iltaax): 3Hauut, BaM JTUYHO HEW3BECTHHI HAOIIOAEHMS MAaJCHUS B HACTOsIIEe
BpeMs acTepouioB M3 mosca actepougoB Ha lOmurtep? Mnm m3MeHeHue craTyca oOBEKTa ¢
acrepona Ha cinyTHUK FOnurepa ninu Carypra?

JAmurtpuii: [la, u3 nosica acreponioB He HabromaeTcst BelOMBaHMe. MBI ceiiyac 3HaeM
MPUMEPHO OKOJIO IBYX MIJIJTMOHOB 3apETMCTPUPOBAHHBIX aCTEPOUIOB, TOBOJIBHO KPYMHBIX. Uem
MacCcHUBHEE TeNo, TeM, B INPHUHLMIE, Ha HEro cuibHee Oynaer BuuATh FOmurep. OTO 3aKoH
BCEMUPHOTO TATOTEHUS — JBa NPUTATHBAIOUIMXCSA Teja, YeM OHHM MacCHBHee, TeM OoJiblie
MEXJly HUMU B3aUMOJEHCTBUS. 3HAUUT, eciid Ha OnuTep majaroT Kakue-To acTepoubl, TO OHU
MacCCHBHBI.

Tem Gonee, eciii Mbl HaOJIOJaeM, HApUMeEp, ¢ 3eMIIM BCHIBIIIKY B atMocdepe FOnuTepa.
ManeHnbkuii Kamellek, pa3MepoM B METp OH HE JacT HaOJI0JaeMylo BCHBIIIKY, MbI €€ He
yBuauM. Ho BBIOWTH KaMeHb pa3MepoM B METp U BBHIOWTH KaMeHb pa3MepoM, Hampumep, B 10
KUJIOMETpPOB — B 10 KUJIOMETPOB B AaHHOM ciydae Jjierde. COOTBETCTBEHHO, Oy/ab BIMSHHUE Ha
BOT ATOT KaMelleK, KOTOPBIH oOpalaeTcst B KOHTEKCTE C JIPYTUMH, eni€é pa3 roBOpro, ObUIH ObI
cyMOypHBbI€ BpallleHusl BHYTpH Tosica actepouioB. Ho oH y Hac Bpamiaercs cTaOUiIbHO, U B TOM
qucle MMEET JAaBHO YCTOSIBIIMECS DPE30OHAHCHI, KOTOpBIE CBS3aHbI C BpalleHueM Mapca u
IOnurepa.

Ecnu Ob1 5TH Bce BO3MyIIeHUsI ObUIH, KaK Djlap TOBOPHUT, BRIOUBAIM OOBEKTHI UMEHHO
U3 T0sICa aCTEPOUIOB, TO MOSIC aCTEPOUIOB Oypyini Obl, TaM HE OBLIIO OBl PE30HAHCOB, HE OBLIO



ob1 meneit KupkByna, He Obl1o Obl TuddepeHIranuyd acTeponioB 10 MaccaM, BepHee, 10
WIOTHOCTSAM. [loTOMYy 4TO BHYTpEHHsISI 4acThb IOsica acTEPOMIOB — ATO OOJIbIIE CUIMKATHBIE
acTepou/bl, a BHEIIHAS TpaHUIAa MOosACa aCTePOMJIOB — 3TO OOJbBIIE YIIIEPOAMCTHIE, MEHee
IUIOTHBIE aCTEPOM/IbI, KOTOPbIE OMM3KH K IUIOTHOCTH BOABL. JToW MuddepeHnranuu B mosice
acTepouI0B ToXke Obl He HAOII0AaI0Ch, OH ObI OYpIIHII, IepeMEIIUBaJICS.

Hpuna: B Takom ciyuae, Anb¢up, BOT Thl Y HaC TPETUH CUIUIIIb, 3HAUUT, YTOOBI y TeOs
TO€E ObUIa BO3MOXKHOCTh BKIIIOUMTHCS B JUCKYCCHIO, ThI MOKEIIb Ceiiuac OTKpPBITh MHTEpPHET,
WIM KaKyI0-TO HEHpoceTb, WIH ell€ 4To-TO U crnpocuthb: «Ilo naHHBIM Hamiel HayKd ecTh JIH
nageHne Ha lOnmrep acrepouoB u3 mosica acrepousioB? duxcupyrorcsst oHu wiau Het?» U
IIPOYUTANTE ITO.

Aabpup: Xopomo, ceifuac nompodyro. Ho s xouy ckaszatb cpa3y, 4yro xora [uma
TOBOPUT C OINPEAEIEHHOCTHIO, YTO BOT BCE U3BECTHO, HO HA CaMOM JI€JI€ HE TaK YK JaJIEKO BCE
n3BeCTHO. EcTh, KOHEUHO, TeopuHu, HO, HA CaMOM JieJe, s HE JyMaro, 4TO Ceiuac Halla Hayka
HACTOJBKO COBEPIIEHHA, YTOOBI MOCTOSHHO CJEIUTh 3a IMOSICOM acTEPOUAOB U JHOOBIE Tam
W3MEHEHUS CYMETh yJIOBUTh. Sl BOT 3TO XOTEJN CKa3aTh.

Hpuna: 1 BoT y Hac Te actepoubl, KOTOPbIE IPOJIETALOT. .

Aubdup: Bo3M0OXHO, HEOTKPBITBIE KAKHE-TO BELIH.

Amurpuii: Her, s xotenn...

Hpuna: Acrepoupl, KOTOpbIE MPOJETaAlOT MUMO 3eMid. M1 BOT Korma roBopurcs, 4TO
acTepou]l MpoJIeTeT MUMO 3eMJIM, OH XK€ OTKyHa-To Oepércs. [laBaiiTe MBI 00 3TOM TOXe
IIOTOBOPUM.

JAmutpmii: [Toka Anbdup umer, MOXKHO s emé MUHYTY ckaxy? Bo-mepBbiX, korma
HaOmroaercs najgeHue Ha lOmuTep, To He (akT, YTO ATU Tesa BOOOIIE U3 IMOsiCa ACTEPOUJIOB.
DTO MOTyT OBITh BHEIIHHE MEXK3BE3MHBIC Tella ¢ OONBIION CKOPOCThIO, MoToMy uTo CoHEeYHas
CHUCTEMa BpPAILAETCS HE B IIyCTOTE, B HEE YTO-TO MEPUOIUYECKH 3aJI€TAET, U TOJIBKO B IIOCIIEIHEE
BpEMS Mbl HAYYHJIUCh «OTJIABJIUBATH» BOT 3TUX MEXK3BE3IHBIX CTPAHHUKOB.

Aabdup: Cmotpu, uma, nogoxau. S BoT «Anucy» OTKpbUI, U TYT cpa3y, 3HA4MT,
otBeT: «/la, ceifuac acrepoupl U3 Mosica acTEPOUAOB MafaroT Ha KOnuTep UM CTaHOBSTCS €ro
CIYTHMKaMH. JTO CBS3aHO C TeM, uTo rpaBuTanus Onutepa npusiekaer k cedbe 00bEKTH, B TOM
ymciie actepouibl». To ecTh cpa3y ke B Bukunenuu s 310 Hammén.

Hpuna: A yro tam koHkpetHo? Yto 310 32 actepounsl? EcTh kakue-To gaHHBIE, YTOOBI
MO>XHO OBLIIO TIOHSTH, O YEM HIET PeUb?

Aabpup: (uutaer) «lIpu 3TOM MOSIC acTEpOUJOB AMHAMHYEH, KaXIbI €ro OCKOJOK —
MOTEHIMAIBHBIA TOCTh BHYyTpeHHeW ConHedyHoM cuctemsl». Tak, ceiiwac B Buxunemuum ecimm
OTKPBITb...

Hpuna: Y MeHs ceiluac MpocTo HET BO3MOKHOCTH OTKPBITh HHTEPHET.

Auasdup: IIpo nosic acreponaos, aa, TyT ecTb Hacu€T naaeHus. Ceivac...

JAmutpmii: [Toka Anbdup onsars ke UIIET, OKa May3a, S CKaxy.

Korna Conneuynas cucteMa BO3HMKIIA, B HEH Bechb Mycop coOpajcs B Ta3oIbLICBOM
o0Jjake, B KOTOPOM YaCTUYKU KOHJEHCUPYIOTCS, BOSHUKAET MHOTO MaJIeHbKUX YacTHULl, KOTOpbIE
IOTOM B IJIaHETE3UMalu TpeBpamaioTcsa. [(oT anra. planet — «mwianera» u infinitesimal —
«OeCKOHEUYHO Manas») — HeOecHoe Telo Ha OpOuTe BOKPYr MPOTO3BE3/bI, 0Opasyromeecs B
pe3ysbTaTe MOCTENeHHOTro 00beIMHEHHs 0osiee MENKUX Tel U3 YacTHUI MbUTM MPOTOIUIAHETHOTO
mucka] He Bcé€ mpeoOpa3oBasioch B IUIaHEThl, U JIOBOJIBHO MHOTO Mycopa BCE pPaBHO B
ConHeYHOM CUCTEME ECTb.

To ectp momumo mosica acTepounoB, mosca Koiinepa, paccessHHOro IWCKa, BHYTPH
ConHeyHOW CUCTEMBI €CTbh, HapuUMep, acteponss dpoc. OH HE OTHOCHUTCA K IOSICY aCTEPOU[IOB,
MOTOMY UYTO Y HEro JIOBOJBHO CHJIbHO BBIpA)KEHHAs 3JUIMIITHYECKas OpOUTa, U OH JOCTATOYHO
6nu3ko noaneraeT k 3emie. M Takux ocTaToOYHBIX apTeakToB OT mpoucxoxaeHuss CoaHeuyHOH
CUCTEMBI JIOBOJbHO MHOro. OHa He 4HcTas, OHa UMEET «MYyCOp», HO BOT ATH acCTEpPOMJIbl WM
OoJblIIe KAMHU B HECKOJIBKO METPOB JHAMETPOM, OHHM HE MPHUHAJIekKAT K MOsICY acTepPOHJIOB,
UMEIOT CaMOCTOSITENTbHBIE OPOUTHI.



Hpuna: Msl xe ceifuac KOHKPETHYIO BElIb CIIPOCWIU. S Aymaro, 4yTo B JIOOOM ciydae
KaKHe-TO HaOJII0AeHHSI MOTYT OTCJIEIUTh, YTO BOT 3TOT KOHKPETHBIN acTepou i ObLIT aCTEPOUJIOM,
a notoM cran cnytHukoMm lOmwurtepa mnm, Hampumep, Ha Hero ymai. S Iymaro, 3TO BIIOJHE
BO3MO>KHO.

JmMuTtpuii: IMEHHO BOT 3TO 51 UMeN B BUAY, UTO, TaK KaK OTCJIEKUBAIOT, BHIOUBAIOTCS JIH
acTepoOMIbl U3 JOBOJBHO YCTOSIBIIETOCS IOsica acCTEPOUAOB, HO TaKUX HAOJOJIEHUI HET, TO B
IPHUHLIMIIE ATO CYUTAETCS OUEHb MAJIOBEPOSATHBIM.

Hpuna: Ansdup, ectb Takue HabmoeHus? [locMoTpu, noxanyiicra.

Aabpup: (uurtaer) «Ha camoit opoute FOnuTepa Haxoa9TCs 1BE OYEHb KPYIHBIE TPYIIIBI
aCTepOUJIOB, MOJIYUUBIIMX HA3BAHNUE KTPOSTHCKUX».

JAMuTtpuii: OT0 pe30HaHCHBIE, 3TO HE TO.

Anbdup: Ha camom nene, MHe KaxeTcs, 32 BpeMs Halllero pa3BuTusi Hayku — 3a 200 ser,
BpsiZ JIX MOIJIA OTCIIEAUTH TAKUE BELIH.

JAmurtpuii: Koneuno, Hayka He 3HaeT Bc€. Ho To, 4T0 MBI HaOII012EM. .

Aabgup: A npo 3to u rosopro. Ho Takue BOT cBefeHus B Bukunenuu ectb — He 3HaIO,
Teopusi, He Teopus, ceiluac s He MOTY HalTH (PaKThI.

Hpuna: Cwmorpu: «Ecte 1M nageHume acrepouja U3 Iosica  acTEPOMJIOB,
3auKcUpOBaHHOE Halie Haykoi Ha KOmuTepy», — ecnu BOT B Takoit (hopme 3a1aTh.

48:16 Cnyrnuku FOnurepa u Apyrux miaHeT — 0CKOJIKH I1aHeThl PadToOH.

Hpuna: [a, s ceituac o0bsicHio. S nonsuta. 3to [1Taax roBopur.

(ITraax) Jlemo B ToM, 4TO ecTh BHelIHUE ciyTHUKH FOnuTepa u CatypHa, KOTOpbIE TOXKE
ABJISIOTCS ObIBIIMMU yacTssMu Pasrrona. bosnee Toro, Te ABa cmyTHHMKa, KOTOphIe ecTh Y Mapca,
KOTOpbIE€ BaM M3BECTHBI, TOXKE SIBIAIOTCS TAaKUMH ke dacTamMu Da’ToHa, KOTOpbIE OBLIN
3axBaueHbl MapcoMm. M3HavanbHO He OBbLIIO y HEro CIYyTHHKOB. A Ha caMoM Mapce u Ha Jlyne, u
Ha Jpyrux cnyTHukax lOnurepa ecTb KpaTtepbl OT CTOJIKHOBEHHUH 4YacTel OCKOJIKOB, 0OJIOMKOB
®asrona c JIynoii, c Mapcom u co ciytHukamu FOnurepa.

N3-3a Toro, uro IOmurep m CaTypH UMEIOT OOJBIIYIO Ta3oByl0 atMocdepy, B HEll He
OyZAyT BHUJIHBI CJI€Jbl CTOJIKHOBEHUH ¢ KAMEHHBIMHU acTEPOMJIaMH, MEJIKUMH WIH KPYIMHBIMU. A
camo sapo Omutepa (uwnu, Hampumep, CarypHa), KOTOPOE€ HAXOJIUTCS BHYTPHU, HACKOJIBKO S
IIOMHIO, BBl HE JOCTUIJIM €ro CBOMMHM ammapaTtamMH W He Moxkere Habmomatk. [loaTomy BbI
MoskeTe HaOI0aaTh TOJIBKO U3aleKa.

50:04 ITpuunHbBI HeCTAOMJILHOCTH ACTEPOUIO0B B IOsICE ACTEPOUI0B.

Hpuna (Iltaax): S moHsn BamM clioBa MPO YCTOSIBIIYIOCS CTPYKTYpy Yy Tosca
acTepOMJIOB, U MO3TOMY TOBOPIO O TOM, YTO Mbl HE BUJUM CTAOMIILHOCTHU Y IOsiCa aCTEPOUJIOB B
LIEJIOM /10 CUX IOp. ECTh CTOJIKHOBEHUS B CAMOM I0SICE ACTEPOUJIOB, MEXKIY HUMU caMUMH. EcTb
acTepoMibl, BOKPYI KOTOpBIX Bpamarorcs Apyrue actepounabl. Ecte BausHue IOnutepa u
Connna, ocobenHo koraa (mokaseiBaer) FOmurep, Conunne, Mapc, 3emist, Benepa u Mepkypuit
BBICTPAUBAIOTCS B OJHY JIMHUIO, U UX CHJIOBOE I10JI€ TATOTEHUS CKJIa/IbIBAETCs, U OHU HapyIIaloT
opOUTY acTepOUIOB.

B 1o xe Bpems, korna HOmurep, ero cnytHuku, CatypH u Oosee qan€kue Tena TOXKE
BBICTPAUBAIOTCA B OJIHY JIMHHUIO, TO CO31a€TCs HapyUIEHHE TI'PaBUTALMOHHOIO IOJIs, KOTOpPOE
MPEBBILIAET TATOTEHHE ITUX Majbix Ted K CONHIly, 1 OHM HauMHAIOT Kak Obl cMenaTbes OnnxKe
k FOmuTepy. A TaMm ecTh ero BHEIIHNE CITyTHUKH, U OyJeT TaKKe CTOJIKHOBEHUE C HUMH.

52:16 Ha0.1roneHre HHOMJIAHETSIH 32 ACTEPOUIAMH U MX ABHKEHHEM.

Hpuna (Iltaax): Bl xe 3Haere, uto Aaxe Ha JIyHy 0 CHX MOp MajgatOT METEOPHUTHI U
acteponsibl. COOTBETCTBEHHO, HAa BHEIIHUE CIYTHUKHM IOmurTepa ToXke €CTh NajeHus, KOTOphIE
(buKcHpyOTCA HallMMK NMPUOOpaMU Ha Hamux 0azax.

VY Hac, KOHEYHO, He Ha Bcex ciyTHUKax KOnuTepa ecth 6a3bl, HO y HAC UMEIOTCA, KaK BaM
3TO OOBSICHUTH, TaKUE 30H[bI, KOTOpbIE BCTpoeHbl B cnyTHuku CarypHa, lOnurepa, Ypana,



Henrtyna u tak nanee. Y Hac ecThb criellMalibHbIE 30H/bl, KOTOPbIE BCTPOEHBI B UX TPYHT, U OHU
MOKa3bIBAIOT HAOIOIEHUS TaXke 0€3 HaIlero peajbHOTO MPUCYTCTBUS, TO €CTh 0€3 PUCYTCTBHS
HAIIUX CICHUATNCTOB Ha JaHHOM HeOecHoM Tene. OHHM MOKA3bIBAIOT, HANPHUMEpP, CKOIBKO, 3a
KaKOe-TO KOJMYECTBO BPEMEHH OBUIO CTOJIKHOBEHHH C JAPYTMUMH TelaMU. JTO BCE y Hac
buKcHupyeTcs CelraaTbHbIMUA TPUOOPaMHU.

s yero ¢pukcupyercs? o Toit mpuunne, 4To 3TO Bonpoc Oe3onacHocTU. Beap eciu Mbl
CTpouM 0a3bl, WIH, MOXKET OBITh, y HAC €CTh WIH OyAyT B JadbHEHINEM IJIaHBl UX TOCTPOUTH,
MBI JIOJIKHBI 3HATh, KAKOB MPOIEHT BEPOSTHOCTH CTOJKHOBEHHS C aCTEPOMIAMH WU JPYTHMHU
MEJIKUMH KaMHSIMH, KOTOPBIE BBl Ha3bIBa€TE METEOPUTAMH. B 3aBUCHMOCTH OT 3TOTO MBI OyaeM
CTPOUTH CBOIO 3alTUTy — MPOTHUBOACTEPOUIHYIO, MPOTHBOMETEOPUTHYIO — KOTOpasi OCHOBaHa,
HampuMep, Ha OTKIOHEHWU TPACKTOPUN HEOECHBIX Tel MarHUTHBIM TojJeM. To ecThb MBI
BBICTPaMBAaE€M TaKOW MAarHUTHBIN KYTOJ, KOTOPBIM HapyliaeT TPACKTOPUU HEOECHBIX TENl U HE
MO3BOJIET CTAIKUBATHCS C STUMH 00JIOMKaMU. ITO MEPBOE.

Btopoe. Bce acrepounbl, BIutoTs 10 nuamerpa MeTpoB B 30, Mbl Toke oOcnenoBam. He
BCe, KOHEUHO, HO MHOTHe. M Ha Takux actepounaax, kak, Hanpumep, Becra u Llepepa, y Hac Toxe
BHYTPH TPYHTOB €CTh 0a3bl. XOTS TaM, COOCTBEHHO TOBOPsI, HE BCET/Ia MPUCYTCTBYIOT JKUBBIC
CYIIIECTBA, HO HaXOJATCS OMOPOOOTHI, KOTOPhIE TOXE BHIAIOT Ham wH(opmanmio. OcobeHHo,
4yTO KacaeTcs BecTsl.

55:33 IITaax o cepuvecKux acTepouaax, 00pa3oBaHUM IIAHeT.

JAmurpuii: Mbl OT KOCMOIOHMM YXOIHMM B CTOpoHY. Pa3 yx oH ynomsanyn Llepepy u
Becry, Bompoc: nouemy, eciu 310 o6nomku ParToHa... S XoTen 3aaath BOMpoc, KakuM o0pa3oM
€ro TaM yMyJpHWJIUCh B30pBaTh U TaK Jajiee, HO y HAaC IPOCTO y’K€ BPEMEHH HE XBaTaET.

Torma Bompoc: mouyemy Becra, llepepa, Ilanmaga, ['mres — ocHOBHBIE OOJBIIHE
acTepousbl, B KOTOPBIX, KCTaTH, COAepxkHTCs, HaBepHO, 60-70% maccel Bcero oOnaka, mosca
acTEepOUJIOB — MOYEMYy OHHU UMEIT cdepuueckyto dopmy, eciu 310 oonoMku? Ecim mpomiio
Bcero 12 Teicsd JIeT nmocje Toro, Kak OHW 00pa30BaNIUCh.

Bor Llepepa umeer npsmo... Her, y Llepepsr ninn [lannansl, s ceiiuac Mmory HaBpaTh, 1axe
yOpanu TepMHUH «acTepoMI» M CTalIM Ha3bIBaTh KapiaMKOBOM maHeroil. Takoil ke, Kak,
Harpumep, 1lnyron. Oto yxe He acTepoun, 3TO KapinukoBas muaHera. [loromy 4Tto oHa mmeer
BHYTPEHHIOIO JU(epeHIHaIuio — aapo, MaHTUs, Kopa, U UMeeT cepuueckyro ¢popmy. Bompoc:
oyemMy BOT 3TU KpymnHenue 00J0MkH TuianeTsl DasToH, Belb OHU ke Bpoe 00JIOMKH, UMEIOT
chepuueckyto GopMy, 1 Kak OHH CMOTJIH €€ Bcero 3a 12 Teicay JeT npruodpectu?

Hpuna (IItaax): Touno Tak ke, kKak U Mpu (OPMUPOBAHUU JHOOOW IJIAHETHI U3
00JIOMKOB, M3 OOJaKa MbUIM, OHH MOCTENEHHO HpuoOperanu chepuueckyo ¢opmy. ITO BbI
ceiluac MokeTe yBUAETh Ha JI0O0OM muaHere. XOTS HW3HA4YallbHO OHa (opMHpoBaach U3
00JIOMKOB, M3 TBUIM, C TIOMOIIbIO MPUTSHKEHUS APYrux, 6osnee Menkux o010MKoB. M cHauvana,
KOHEYHO ke, OHa He Obuta ceprueckoii. BospmuTe M00yr0 TUIaHeTy.

A Hacuér BpalleHus...

JAmutpuii: S nonsu. Ho Ha ¢opmupoBanue Takoil IJIaHETbI, TeM 0ojiee ¢ pa3orpeBoM
HeJlp, 4ToObI TuddepeHmanus npouuia, Hy>kKHO HECKOJIbKO MUJUIUOHOB JIET.

Hpuna (ITTaax): OTkyna Takas JJIMTENBHOCTH Y Bac?

JAvutpnii: Omnsate Ke, NpU MOJESIMPOBAHMM, IPU 3HAHMM BCEX MPOUCXOISAIINX
(U3UYECKUX 3aKOHOB, 32 12 ThHICSY JIET HE MPOM30UAET (HOPMHUPOBAHUE JAKE TUIAHETE3UMAJIH,
KOTOpass umena Obl BHYTpPEHHIOW IuddepeHnManuo u chepuyeckyo (opmy. ITO OUEHb
MaJICHbKHI CPOK.

Hpuna (Iltaax): A Bbl camu, Bama Hayka, cymiecTByeTe 12 Thicady JeT, YTOOBI
MOCMOTPETH, KaK (OpMHUpYETCs TUTaHeTa?

Amutpuii: Her. Mbl, €CTECTBEHHO, CTOJIBKO HE BUIUM, BepHee, He cyumiectByeMm. Ho
OCHOBBIBAaEMCSl Ha 3aKOHaX BCEMHPHOTO TITOTEHHMs M Ha OCTalbHBIX JIPYIHX IpHU
MOJICIMPOBAaHMH, BeJb (hU3MKa B KOCMOCe Be3zie oJHa. S aymaro, uto y yBakaemoro IItaxa umu
DOnapa 4uciIo T TOYHO TaKoe ke, Kak Ha 3eMJjie, TO €CTh OTHOIIEHHE OKPYKHOCTH K JUAMETPY.



Wnu cuna rpaBUTallMyd MEXIY JABYMs TeIaMH, YUCTO (pu3nyeckas, OHa TOYHO Takas ke, KaKylo
MBI BBIYUCIIIEM Ha 3emie. 3akoHbl oHH. COOTBETCTBEHHO, MIPOUCXOXACHNUE IJIAHET, KOTOPhIE
II0JIBEP>KEHBI ITUM 3aKOHAM, OHO TOKE€ OJIHO, HE3aBUCUMO OT TOro, CoJIHEYHast 3TO CUCTEMA WIIH
B MWJUIMAPJIax JIET OT HAC 3TO NPOUCXoanuT. PU3HKa OJTHA B KOCMOCE.

Hpuna (Iltaax): dopmupoBaHME IUIAHET 3aBUCHT HE TOJBKO OT CHJIBI BCEMHPHOTO
TAroTeHusl. TaM MHOXXECTBO (PAKTOPOB — COCTaB IPYHTA, CKOPOCTh BpPAIEHUs CaMOM, KaK BbI €€
Ha3BaJ¥, IPOTOIUIAHETHI, €€ pacCTOSHUE OT ILEHTPAJIBbHON 3BE€3[bl U JaXXe AaKTUBHOCTD
HEeHTpaldbHON 3Be3nbl. I[loToMy uTO TO, YTO BBl Ha3bIBa€TE€ MOTOKOM (OTOHOB, MOTOKOM
COJIHEYHOT'O BETpa, HACKOJIBKO 5 IOMHIO, TOXKE BIMsET HA (popMupoBaHue uiaHeT. To ecTh Tam
OUY€Hb MHOTO (DAKTOPOB, KPOME 3aKOHA BCEMUPHOTO TATOTEHUS.

NmeHHo mno3TOMY, €cid Bbl YBUAWUTE B Kakoil-muOo 3BE3MHON cucreme... A BB
HabOmoaeTe Kakue-1uM00 3BE3/HbIE CHUCTeMbl UM (OpPMHUpPOBaHME B HHUX IUJIaHET B pPEaJIbHOM
BPEMEHH, HE BMEIINBASICh, KOHEYHO, B HUX?

JAmutpmii: Hy, He B peabHOM BpeMeHH, HO J1a, HAOIIOACHUS €CTh.

Hpuna (ITtaax): Xota 661 HA TPOTSHKEHUM THICSAYH JIE€T C MOMEHTA HAOIIOICHHH.

JAmutpmii: Het, Mbl ceifuac HaGmonaeM mpouecc (GOpMUPOBAHUS IJIAHET HA HECKOJIBKUX
o0beKkTax. Yu€Hble SIBHBIM O0pa3oM celdyac aKTUBHO 3aHMMAIOTCSI TOMCKaMH BOT JTHUX
9K30IUIaHeT, uX (opMHpOBaHHEM U TakK JAajiblle. 3eMHas KOCMUYecKash acTpOHOMHS ceifuac
OuYeHb OYpPHO pa3BUBACTCSA, M Mbl, CKaXXEeM TaK, B >KHBOM BHie HaOmronaeM (opmupoBaHue
MPOTOIJIAHET U3 ra30MbIJIEBBIX O0IAKOB.

Hpuna: OH nokaspIBaeT, 4T0 ¢ MOMEHTa HAOMIOJCHUs, KaK MPOMIET ThIcsIUa JIeT, Jae
He 12, a o/1Ha ThICSYA JIET, TaK BBl TOCMOTPUTE, YTO U3 ATUX MPOTOILIAHET 00Pa30BaAJIOCH.

JAmuTtpuii: S He noroBopun npocto. EcTh HabmoeHre, I71e BUAHO, YTO BOKPYT 3BE3/IbI
MMEETCsl Ta30IblIeBOe 00JIaKO — TaK Ha3bIBa€MbI MPOTOIUIAHETHBIN IJIOTHBIN JAHUCK, U BHYTPU
Hero yxe copmupoBaHa 1uiaHeta. Ho 3Ta ruiaHeTa He OYMCTHMIIA B 3TOM Ta30IbIJICBOM JHCKE
TaK Ha3bIBAEMYIO IIENb. 10 €CTh 4eM KAapJIMKOBas IUIAHETa WM aCTEPOMJ OTIUYAKOTCA OT
HACTOsIILEH IIaHeThl, B Hamel ¢GopmyaupoBke. [IpUHIMI TUIAaHETHI — 3TO KOT/Ia OHA BBIYUINACT
onpeAenéHHbId pa3Mep MPOCTPAHCTBA BOKPYr ce0si OT JIFOOBIX MEIKHUX OCKOJKOB, OT JIF00Oit
MaTepuUHu.

Anbdup: [luma, mogoxam, 1ail s napy clioB CKaxy.

JAmutpuii: I noroBopro npocro.

Aabdup: S nouHs Tedst, Mbl HAOIIOAAEM. ..

JAmurtpuii: HaGmonaemas miaHeTra, OHa HE OYMCTHJIA 3TOT MPOTOIUIAHETHBIN IHCK.
CoOTBETCTBEHHO, /10 CHX MOp aKKpelus Ha IUIaHeTy UIET. A 3TO TOBOPUT O TOM, YTO HE HAET
OBICTpBIN TpoIIecC.

Anbdup: Jluma, momoxkau. To, 4YTO MBI BHAMM cedYac, JAOMYCTHUM, BOT 3TH
HPOTOIUIAHETHI, TO MBI BUAUM HPOCTO CKPUHILIOT TEeKylIel (oTorpaduu Ha MOMEHT BPEMEHH.
Mgl He HabI0JaeM IMHAMUKY CTO JIET, Y HAC HET TaKOl BO3MOXKHOCTH, HE TOBOPS YK€ O ThICSUE
aet. [ToaToMy TO, YTO MBI BHJIUM, 3TO MPOCTO CKPUHIIOTHI Pa3HbIX cTaAul (popMupoBaHus. IT0
He IMHaMuKa. To ecTh Mpo TMHAMUKY Mbl BOOOIIIE HUYETO HE MOXKEM CKa3aTh.

JAMuTpHii: OT0 HE TMHAMMKA, HO MBI Ha (poTOrpaduu BUIUM.

Aabdup: OT0 CKPUHILOT, 113, poTorpaduu Ha KaKOKW-TO MOMEHT. A BOT 4TO OyZAeT uepe3
100 net, MBI HE MOKEM CKa3aTh.

JAmutpuii: Ham B manHOM ciiydae nuHaMuKa He HyxHa. Mbl caenanu ¢otorpadurio,
YBHJIEJIN IPUCYTCTBHUE IJIAHETHI U YBUJIEIH, YTO OHA «KYIAETCs» BHYTPHU IBLIEBOTr0O 00Jaka.

Aabpup: Jla, ona dopmupyeTcs, 3TO S TOHSUI, Tpolecc HAET, HO MBI HE BUIUM
JTUHAMUKH.

Bropoe. I xorten ckazaTe mo moBoAy BOT 3TuUX actepounoB — Llepepsi, Ilammansr.
Membliie THICSYM KUIOMETPOB y HUX JuameTp. S Xouy ckazaTh, YTO 0OCYKAECHHUE 3TOTO MOXKHO
Ha CJEQYyImUN pa3 OTIoXuUTh. [loTomy uTO, MHE KaxkeTcs, (OpMUPOBAHUE ATHX KPYTJIBIX
acTEepOUIOB, OHO CBSI3aHO HE C OOBIUHBIM IpolecCOM (OPMHUPOBAHMS KaK MPOTOIUIAHETHI, a
MMEHHO CO B3pBIBOM IIaHEThl Da3TOH, U TYT YKE€ COBCEM JIpyrue MexaHusMmel. [loTomy uro mpu



B3pBIBE TEMIIEpaTypa OTPOMHAs, U BOT 3TH KaMHHU, OHM MOTYT PacIUIaBUTHCS W, JIONYCTUM, B
KOCMOCE NPUHTH B c(epHyYecKoe COCTOSIHHE OYyKBAJbHO «3a OJUH Yac», YCIOBHO TI'OBODA.
[TosTOMy, MOXeT ObITh, MpolEecC B3pbiBa M (OPMHUPOBAHUSA BOT ITHX KPYIHBIX acTEPOHJIOB
OTJIOKUM Ha CIIEAYIOLIUH pa3, MOTOMY YTO y HAC y>K€ BpeMsl BBIXOJIUT.

1:04:22 TITaax 00 ynuuro:xxenuun dastona. 'paBuTanoHHoe opyxue.

Hpuna: Cmotpure, 1a, celuac OH CKaxeT.

(ITTaax) Ceiiyac s MPOCTO KOPOTKO OOBICHIO. [[e710 B TOM, 4TO MpH B3pHIBE — a B3PHIB
ObUI HEe OT BBICTpENa KaKOro-TO OpPYXKHUS, KaK BBl 9TO Ha3bIBaeTe, KOTOPOE CO3/1aéT pe3Koe
paciMpeHue BellecTBa 3a cuéT Tema. [Ipon3omeén He mpocTo pa3pbiB MJIAHETHI, MpoIecc ObLI
cioxxuee. Mcnonb3oBanocs opyxue — He Mynu, He OOMOBI, He Ja3epHbIe JTy4H, HE MUHbI KaKue-
TO, KOTOpbIE€ TUHAMHUTOM B3pbIBAIOT, M 3a CYET PE3KOro pacIIMpPEeHHs] 3TOT0 JWHAMUTAa BCE
pasneraercs. [Iporecc ObLI cl0XKHEe — IO BO3CHCTBUE HA SAPO TUIAHETHI.

[Toxosxee BO3mEUCTBHUE, M MBI 00 3TOM eII¢ TTOTOBOPUM, OBLIO Ha 3€MIII0, HO TOJIBKO 3a
cuér e€ OouplIel MacChl U IJIOTHOCTH OHAa MPOCTO HE IMpeBpaTHiach, kak ®a’ToH, B 00nako
00JIOMKOB, KOTOpOE TTOTOM PACTSAHYJIOCH 10 opOuTe. MIMeHHO 3a c4éT Macchl 3eMJIi BO3/ICHCTBUE
Ha He€ IIOXOXKEro OpYXHs HE NIPUBEJIO K IOJHOMY pa3pyLIEHUIO IUIAHETHI, a IPHUBEIO K
pacKkanbIBaHUIO €€ BHYTPEHHEH CTPyKTYphl, K TOMY, YTO Bbl Ha3biBaeTe (HOpMHpOBaAHHEM
KOHTHHEHTOB. MbI 00 3TOM moroBopuM mno3zxe. Ilpocro mns Pasrona 3a cuér ero Oomee
MaJICHbKOW MaccChl BO3JIEHCTBHE TaKOT'O OPYKUS 0Ka3ajoch OoJiee GaTalbHBIM, TaK CKaXKEM.

OTO OpyXkHe Ha3bIBaeTCs «TPaBUTAIIMOHHbIE OOMOB». OmATh XK€, 3TO Ha3BaHUE Ha
PYCCKOM SI3bIKE€, MOHSATHOE JeNI0, KaK Mbl MOINIM MOoJ00paTh aHajor, Mbl €ro Mnojadupaiud B
COOTBETCTBUU C TOUYKOM 3peHMs MaMsTh KoHTakTépa. Ho s Mory cka3arh, UTO «TpaBUTALIMOHHAS
6oM06a» — 3TO, Kak Obl BaM OOBSICHUTH, SHEPTETUUECKOE OPYKHE, COCTOSIIEE U3 DHEPIeTUUECKUX
nojiel. JTO ONPENENIEHHOE TPAaBUTALIMOHHOE I0JI€, CTYCTOK DHEPIUH, CTYCTOK IOJIsSI, KOTOPOE
IPOHUKAET BHYTPh IUIAHETHI N0 €€ sipa M TaM «pa3BEPTHIBAETCS» — M3-32 BO3JCHCTBHS
M3ITy4EHHS BEIIECTB B CAMOM SJIPE, TO, YTO 3aJI0KEHO B TOM CI'YCTKE, OHO «pPa3BEPTHIBACTCS.

B pesynprate mosydaeTcss Tak, YTO BBICBOOOXKJaemasi TpaBUTalUs, TO €CTh
TpPaBUTAIlMOHHOE B3aMMOJEHCTBHE — BBl €r0 Ha3plBacTe CHIBHBIM WU  CIa0bIM
B3aMMOJIEMCTBHEM MEXy aTOMaMU — 3TO B3aHMOJIEICTBHE HApyIlIaeTCsi B aTOMax U MOJEKyJax
TEX BEIIECTB, KOTOPbIE BXOJAT B COCTaB siApa, MAaHTHU, KOPBI U BOOOIIE BCEX TOPHBIX MOPOJI U
tak ganee. I mpoucxomut nedparmeHTamnus, pacnagcHiue Ha (pparMeHTHI aTaKyeMOW TUTaHETHI.
[TosToMy BOT mpsiMo Takoro 3(QeKTHOro B3pbIBa C pa3ieTaHHEM BO BCE CTOPOHBI, KaK 3TO
OBIBAaET OT AJIEPHOTO OPYKUS WM OT B3pbIBa TPOTWIA, TaM He Obuto. Ho B3phIB ObUT U3HYTpH,
B3pbIB TOI'O BELIECTBA, KOTOPOE BXOAUJIO B COCTAB IIJIAHETHI.

Ma, neficTBUTENbHO, Kak TOBOpUT Anbdup, Tam Obul HarpeB. TaM ObLT HarpeB, HOTOMY
YTO M3-3a 3TOTO BO3JAEHCTBHS TEIUIO BBIIEISUIOCh U3 CaMUX TOPHBIX Nopoa. OHM Ke COCTOST U3
aTOMOB, M 3a CYET 3TOr0 BO3JAEWUCTBUS aTOMbl HAaYMHAIU BBIAENATH TEIJIO — TO, YTO BBI
Ha3bplBaeTe HH(QpaKpacHbIM H3Iy4eHHEM. OTO TeIIOo ObUIO HACTOJIBKO HMHTEHCHUBHBIM, 4YTO
BBI3BAJIO Pa3pyLICHHUE KU3HU.

(Mpuna) IlokaspiBaeT, 4yTo TaM OBUIM KHUBBIE CYIIECTBA, MU OHM OT ITOrO M3IyYCHHS
pa3pyLIMINCh, HO HE CTOPENH, a TEIIOBOE M3JTyuyeHUE BBI3BAJIO B HUX pa3pylIeHHE WX OElKOB,
BOT KaK CBapujo, 4TO JIM, 3aKHUBO. Sl HE BMXKY OTH, BHKY TaKO€ TEIJIOBOE M3JIydEHHUE U ellE
MexaHuyeckoe BozeiicTBue. [lokaspiBaeT B3pbIBHYIO BOJIHY. BoT, Hampumep, CTOUT 4YenoBeK, U
OH MpPOCTO MAJAET, U W3 HEro HA4YMHAET TeYb KPOBb M TaK JAJEE, U €ro TeJO0 MPOCTO
paspymaercs.

W B nanbHelimeMm yxe, nocie 12 ThICSY JIET, TO, YTO Bl HAXOJUTE CJIEJbl OPIraHUKH, ITO
MMEHHO Takue cienpl. [louemy, BbI ckaxkeTe, cienbl, a He oTaeibHble Hykieotuasl, JJHK, PHK
win 6enku? IToToMy YTO OHHU BCE pa3pyLIWINCh, BO-TIEPBBIX, OT BBHICOKOI TeMmepaTypbl, a BO-
BTOPBIX, OT TOTO KOCMHUYECKOI0 M3ITy4yeHUs, KOTOPOMY IMOABEPrajIuCh 3TH BEILECTBA B T€UCHHE
12 TeIcAu ner. Benp ectb ke kocMuueckoe usiydyeHue M oT CoiHIa, W OT 3BE3M, BBl €0
Ha3bIBACTE (OKECTKUM KOCMHUYECKHM H3ITydeHHeM». [loaTomy Bc€, UTO BBl MOXKeTe HalTH ceiyac



TaM, 3TO TE BBIJCIECHUS, KOTOPHIE OCTAIUCh OT TKAHW, OT KPOBM, KOTOPHIE BIMUTAIUCH, TaK
CKa3aTh, B KAMHH, 1 COXPAHWJIUCH TOJIBKO CJIEJbI 3THUX MOJIEKYJI.

Mexay npo4yuM, s XOuy CHOBA BEPHYTbCA K opraHuke. Bamm y4dénble Opanu mpoObl ¢
acTepoMJIOB U3 Mosca acTepouaoB. O1o 66110 B 2011 roay, nmo HamuM gaHHbM, B 2020 roay u B
2023-M. 1 5T 1aHHbIE TOKA3aJId IOX0XKHE Pe3yNbTaThl. Pe3ynbTaTsl — 4TO ObUTH HalWECHBI TO JIHU
14, To nmu 15 HeoOXOAUMBIX AJii POPMHUPOBAHUS OEIKOB aMHUHOKHCIIOT, BKJIIOYAsl pelaKue, a
TaKKe ObUIM HaieHbl Bce a30TUCThie ocHoBaHus, Bxoagmue B JIHK u PHK. CoorBeTcTBEeHHO,
3TO SIBJISIETCS MOATBEPIKIEHUEM TOTO, YTO JAaHHBIE BElIEeCTBAa CPOPMHUPOBAIHMCH B OpPraHHU3Max
JKUBBIX CYLIECTB.

(Upuna) OH mokas3biBaeT, YyTo caMu Mo ceOe, mpocTo Oe3 BO3JIEHCTBUS, OTIEIbHbBIE
AMHHOKHUCIIOTBI C(POPMUPOBATHCSI MOTYT, HO MX COBOKYITHOCTB, T€M OoJiee HalJIeHHAs! B OJHOM
MecTe, B OJIHOM MpoOe, KaMHe WM elI€ I/ie-TO, MOSABUTbCS 0€3 OpraHn4ecKol KUBOW TKaHU HE
MOXET.

(ITtaax) [la, MOryT OTHEIbHBIE aMHUHOKHUCIIOTHI CHHTE3UPOBATHCS MPH OJIaronpUsTHBIX
ycinoBusiXx. OnAre e, B JKUIKOM BOJE NOJ TEM, YTO BBl HA3bIBAECTE AJIEKTPOMAarHUTHBIM
BO3/ICIICTBHEM, MOJIHHMEN M TaK Jaiee, MOryT c()OpMUPOBATHCS OTIENbHBIE AMUHOKUCIOTHI WU
a30TUCTBIE OCHOBaHMs. Ho HE MX COBOKYITHOCTB, TeM OoJiee HaiiieHHast B OJHOM MecTe, MOKHO
CKa3aTb, B OJHOW mpodOe, B OAHOM KakOM-TO KamMHe WM emi€ rnae-to. Bo3MoXHOCTH
abMOreHHOro, HEOUOJIOTHYECKOro (HOPMHUPOBAHUS COBOKYITHOCTH 3THX BELIECTB B XOJOIHOM
Mupe 0e3 KHUIKON BOJBI O] KOCMUYECKHUM M3ITy4eHHEM KpailHe HU3Ka.

(Mpuna) Tak oH cka3zain. /[ns Hero 3To OCHOBHOE J10Ka3aTeIbCTBO, YTO TaM Oblja KHU3Hb
MMEHHO CYIIECTB, KOTOPbIE HAXOAMUINCH Ha 0a3ax.

1:14:22 IITaax o TpaeKTOPUM MOJIETA 0CKOJIKOB Da’rToHA.

Aabpup: A BOT 3TH OCKOJIKM, OHH IPOCTO Pa3oLUINCh, Kak Obl 6e3 B3pbiBa? To ecTh
MIOCTENEHHO, YTO JIY, PA30LIJIUCh OCKOJIKHU IIIaHETHI?

Hpuna (ITTaax): Jla, 3T0 ObUI0 MOX0XKE HA...

(Mpuna) S Buaena yxe 3Ty 3allicy, HO OH MHE ceifuac MoKa3bIBaeT U3 CBOEH MaMsTH: BOT
JETUT TUIAHeTa, CIEAYIOUIM MOMEHT — 3TO He IUIaHeTa, a MPOCTO Kak Takoe obsako. [la, oHu
paszierarTcs Ipyr OT Ipyra, HO He TakK, YTOObI MPSIMO OBICTPO.

JAmutpuii: YToObl pa3ierenuch OCKOJKH, HYKHO MPEOJOJIeTh BTOPYIO KOCMHYECKYIO
CKOpOCTh Jutsl TiaHeThl. [Ipu Toit Macce, koTopast Obuta y ®astona, 7% 3eMHOM, 3TO T11e-TO 4-5
KHJIOMETPOB B CEKYH/TY.

Aabdup: Jluma, TaM ke HapylieHa Oblja IpaBUTalUsl caMa, TO €CTh HMMEHHO 3TO
B3aUMO/IeiCTBHE ObLIO HAPYILIEHO, IOATOMY...

JAmutpmuii: B3aumonelictBue Mexay aroMmamMu ObUIO, HO HE MKy ockoikaMu. Eciu Obl
MOJTHOCTBIO OBLJIO BCE pa3pylIeHo, TO, KaK 5 y)Ke€ TOBOPHJI B yaTe TOrJa, [0 ujaee, eciau Obl Bce
aTOMBI MEXy COOOM CBSI3b MOTEPSIIN, TO IJIaHETa JOJDKHA Oblia Obl UCHIAPUTHCS HA MOJIEKYJIBI.
Bepnee, naxxe Ha aTombl, nony4aercs. IloroMy 4TO CBSI3p MeXay BCEMHU aTOMAaMHM MOTEPSIACh
6s1. Ho pa3 ObL...

Hpuna (ITtaax): [la He Bcemu, TaMm ObLIO BCE-TaKM YaCTHUHOE pa3pyllIeHUE, TOTOMY YTO
IIPOCTO IUIAHETA pacranach.

JAmutpuii: MOXHO 5 JOTOBOPIO, sI TOHSII.

Ho ecnu B uentpe Obul, Kak Obl TO HU ObUIO, OOBEMHBIA B3PHIB, YTOOBI OCKOJIKHU
pasyieTenuch, BCE paBHO HYXHO yBelnnueHHe oObéMa. A pa3 MAET yBenuueHue oObEMa, TO
HY)KHO TIPE0JIOJIETh CUITY MPUTSHKEHUS MEXKIY BOT STUMHU KyCOUKaMH, OCKOJIKaMHU. A 3TO BTOpast
KOCMHYecKasi CKOpOCTh. TO €CTh OHM JIOJDKHBI HauaTh pas3lieTaTbCsi U3 IEHTpa CepUuuecKu,
MEXIy TIPOYUM, U CO CKOPOCTBIO Te-TO 4-5 KWIOMETpoB B cekyHay. M pasnér Oymer BO Bce
CTOPOHBI, chepruecK.

Hpuna: OH xe ckazal, 4To BO3/IeHCTBUE ObUIO U3HYTPH, TO €CTh U3 AJIpa.

JAmuTtpuii: Ho Ham pa3oapath-To 1utaneTy Hajo. Be€ paBHO paszoaparth e€ Haso, Kak Obl
HU ObLTO. A 4TOOBI pa30apaTh €€, HyKHO MPEOAOJETh CBA3M MEXAY 3TUMHU OCKOJIKAMH, OHU K€



NPUTATUBAIOTCS MEXAy COOOM, Jaxe eclii KyCOYKaMH CTald. DTO BCE HYKHO IPEOIOJIETh.
COOTBETCTBEHHO, HYXKHO IPEOJO0JETh BTOPYI0 KOCMHUYECKYIO CKOpPOCTh OT IIEHTpa B3pbIBa.
Kcratu, koTopblif He HabIt0JaeTCs B TIOSICE ACTEPOHJIOB.

Hpuna: On cka3zan, yxe 00BbSCHUI, YTO 3TO OB B3PhIB, BEI3BAHHBIN I'PaBUTAIIMOHHBIMU
6oM0aMu, U OH He OTHOCWJICS K B3PbIBaM C PAaCHIMPEHHEM. STO IPYroi mpoiecc, KOTOPbIi emeé
HY>KHO MOJIEJINPOBaTh. A Kak MbI OyJIeM €ro MoJIeJIMpOBaTh, €CIH €CTh TOJIBKO ONUCaHUE?

1:17:25 3akaw4denue. biaarogapuocru.

Hpuna: Tak, Hy naaHo. brnaromapro Bac, cCOOCTBEHHO TOBOps, 3a Hamry Oeceny.
bnaronapro Anbdupa, 6maromgapro Jmutpusi, 6maromgapro Dmiapa u [ltaaxa, KoTopsie Janu 3Ty
uHpopmanuio. 1 6narogapio cBoé€ Briciiee S 32 moMoIis B 3TOM KOHTaKTe.

Ecnu Oynet >xenanue mMpoaobKUTh MOAOOHBIE Oecepl, sl Bceraa 3a. Sl HalleroCh, YTO BaM
OBLJIO UHTEPECHO.

Hoporue 3purenu, s HajAEHOCh, BaM TOXe Oblla MHTEPECHA Halla JUCKYCCHs, Hall
pasrosop. M no HoBbIX BeTpeu! ITokal!

Tpanckpubatop — Apcenuit 30J10THUKOB,
Koppekrop — Onsra Illenenéna



