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BCTYIUIEHUE

Tema sa¢pupa 6pima u3rHaHa U3 Hayku B Hayane XX B. Iocne He-
yoadyHoi monbiTku Matikenbcona — Mopnu ero o6Hapyxutb. CyTh
omnbITa 6pI1a B TOM, YTO JIy4Y CBETa OT OAHOI'O MCTOYHHUKA pacllenIani-
Csl Ha JIBa B3aHMHO IIepIIeHAUKYIAPHBIX HalpaBneHus. Ecmu 651 3eM-
JIsl IBUTamach depe3 3¢pup, TO OLUH U3 Jydel, IO MHEHHUIO IKCIIePH-
MEHTATOPOB, JOMKeH ObIm 6Bl M3MEHATH CBOI ONTHYECKHUI NYTh U
Ipu OOpaTHOM CBeNEeHHH Nydeil HHTep(epeHUHMOHHAA KapTHHA HOMN-
XHa 6bl1a u3MeHATbcA. Kak BBIACHUIOCH, HU IIPU KaKUX HampaBile-
HUSAX JIydeil OTHOCHUTENbHO IOBIDKEeHHA 3eMIU UHTepdepeHUMOHHaA
KapTHHA He MeHANach. YUeHbIl MHUp IpHIlen K BbIBOAY, YTO 3¢upa
IIPOCTO HET, MOCKONBbKY Henb3s 3a(pUKCHPOBATh ABUXKEHHE OTHOCH-
Te/lbHO Hero.

OCMBICTHUTD 3TOT BHIBOJ 3aHOBO B Hallle BpeMsA IbITAIOTCA MHO-
rue uccnegosarenu. Tak, M.W. KnesuoB [13] cTaBUT BIONHe 3aKOHO-
MEPHBII BOIIPOC: II0YeMY pe3ynbTaThl onbiTa Malikenbcona — Mopnu
O6BITM MHTEePIPETHPOBAHbI TaK OXHOCTOPOHHe? Benb BIONMHEe MOrUY-
HO NIPeANONOXHTb, 4YTO 3PHUp Ha MyTH 3eMIM ABUXKeTCA BMeCTe C
Heit. M.H. KneBuoB nmonaraer, 4To BpaleHHe 3(QPHPHOTO BOLOBOPOTA
Ha opbute 3emnu u cosmaer BpameHue camoit 3eminu. [Judpdepennu-
anpbHas CKOPOCTh 3QUPHOTO BOMOBOPOTA B €r0 MOJAENH aBTOMaTH4ecC-
KU [PUBOAUT K TOMY, UYTO Ha IIOBEPXHOCTH NI06O0M IJIaHETbl OTHOCHU-
TenbHas CKOPOCTb BpallleHHs Tena U 3¢upa Bcerga paBHBL. MMeHHO
103TOMY OIBIT MaiikenbcoHa — Mopnu u 65611 3aBegoMo obpedeH Ha
TaKOU pe3ynbTaT. A BOT €CIM 3TOT ONBIT IIOCTaBUTb 3HAYUTENBHO
BbIllle, HaIpUMep B ropax, TO BO3MOXHO OOHapyXeHHe CKOPOCTH
a¢upa. M.M. KneBuoB yrBepxaaer, 4To MailkelbCoH, KOTOPBI A0
KOHIIa CBOMX JHeH IPOJOJIXKal BEPUTh B CylleCTBOBaHHE d(PUpa U
IIPOROIDKAJL ero MOMCKHU, B 1925 r. BMecTe ¢ I'sanemoMm B ombiTe 06Ha-
PY)XXHI CKOPOCTh 3eMIH OTHOCUTENbHO 3dupa.

Kpome Bepcun M.H. KneBnosa, Bo3aMoxHa npyras, 61uskas Bep-
cus: a¢up yBiekaeTcd 3eMuell B CBOeM ABUXXEHHU U IOITOMY BOK-
pPyr 3eMiIH ero OTHOCHTENbHOE ABMXKeHHE OOHApPYXHUTh He yHaeTcA.



MpbI BUguM, YTO MOXHO AaTh, KAK MUHHMYM, ABa anbTePHATHB-
HBIX 00'bsICHEHHA HeyJadyHoMY onbITy Maiikenbcona — Mopau. C Tou-
KM 3peHHUs aBTOpa, Y4YeHble, NpeXJae 4YeM CHelaTh OKOHYaTelbHBIN
BBIBOJ 006 OTCYTCTBHUM 3(]Hpa, HOMKHBI ObITH NPOBEPUTHh BCE BO3-
MOXXHbIe anbTepHaTHUBHbIE OO'BACHEHUS IOMYYeHHOro OTpHLIATENIbHO-
ro pesynbrarta. IToueMy 310 He 6b1NO COeNaHO M HAayJIHBIH MUP BBIYEP-
KHY!I 3¢up U3 cBoero paccMoTpeHus? BesycioBHo, Ha TO 6bLTH CBOM
NPHIUHEL, HO aHAMU3 ITHX IPHYHH — OTHeNbHasA TeMa.

3mech ke OTMeTHM, YTO B 9(uUp, HEKYI0O CBEepXTOHKYIO CyOcTaH-
{110, 3aIONHAIOIIYIO BCIo BceneHHylo, Hayka Bepuna MHOTHeE ThICsIde-
netus. Bcenennas 6e3 sadpupa — «usobperenue» XX B. Ho B xoHue
3TOTO BeKa MHOTHe yieHble BHOBb BEPHYNHCh K ufiee 3pupa, HHOrAA
MaCKHUpyd €ro TepMHMHaMHM, HallpuMep: «IO4YTH 3Pup», «puU3UIeCKuit
BaKyyM».

AHanu3 NpUYMH M3rHAHMA 3¢pUpa U3 HAYIHOTO MUpPA — OTHENb-
Hasg 6onburas TeMa. Ho MOXHO Ha3BaTh OAHY M3 BaXHEHIIHX IPHU-
yyuH. Ecnu npuHATE 3Qup, TO BO3HUKHET OYeHb CIOXHBIN BOIPOC:
II0YeMY OH He CONIPOTHMBISETCH OBHXEHUIO yepe3 Hero (puandecKux
Ten? Kax 651 HM 6BIIO Mano Takoe CONPOTHUBIEHHE, HO OHO NMpPHBe-
10 6BI, COrTacHO TPaAMIMOHHOM JIOTHKE, K TOPMOXEHHIO BCEX Ten
BceneHHO# U OHH ObI HaXOJMIHUCH B HENMOABHXXHOM COCTOSHUH. Bo-
iee TOTO, InaHeThl 6b1 ymanu Ha ConHIle, IIOCTENEHHO «CIUPANs» IO
opbutam 3a cyeT TopMoXXeHHs 06 3¢dup. Brixox U3 Tymuka, KOTOPHIM
npegnaraer M.M. KneBnoB: gBHXyTcs He Tema, a JBUXeTci adup,
KOTOPBIMl B CBOe BpallleHHe BoBieKaeT M HebecHble Tena. Ho artor
BBIXOJ] JTHIIb IE€PEHOCUT NMPoOIeMy TOPMOXKEHHUS U3 Maphl «Teno —
acup» B mapy «3pup — a¢pup».

MHol0 B cBoe BpeMs Oblra mpemioxeHa ApPyras MOZAeENb B3aHMO-
meiicTBUA Ten ¢ 3pupoM. KpaTKo M3NOXKHUM CYyTh 3TO¥ MOIENH.

B 6onpiinHCTBE Teopuit adupa OH paccMaTpuUBaeTcs KaK OTHENb-
Has oT Ten cpefa. IloaToMy mBUXKeHUe Tenl B 3pHpe MOXKHO CPaBHHUTH
¢ ABWKeHHeM phIb B Bofle. Tena gBIXyTcs dyepe3 3pup UMHU u3-3a meEp-
BUYHOTI'O TONYKA, UM B pe3ynbTaTe cOOCTBEHHOMN dHepruu. dpup B
3TOM CiIyJae ZO/DKeH MellaTh UX ABIKeHUIo. Sl nmpemmoxxun Mopensb, B
KOTOPOI#1 IpafeHT JaBlieHUs 3¢Hpa BHI3bIBAET JBI)KEHHE MaTepUaNb-
HbIX Ten. JIioboe ¢pusudecKoe Teno — «KOHCTPYKUHUA» U3 dJIeMEHTap-
HBIX YacTHI. B mpeanoxeHHO! MONenu Bce 3MeMEHTapHbIe YaCcTHU-
bl — CBOETO poja My3bIpbKM B INIOTHON 3¢upHOU cpene. [losaTomy



TaK JXe KaK Iy3bIpbKH BO3ZyXa ABHMXXYTCA B BOJe B HAaIpaBIeHUHU
HaMMeHbIIIEro AaBIEHHA, TaK U Tella OBIKYTCA B 3¢dUpe B Hampasiie-
HUM HaMMeHbIIero gaBneHus 3¢upa. ITy3sIpbKu He ABHXYTCA CaMo-
CTOATENbHO B BOJeE, UX OBMXKET Boma. Tak ke U Telna He ABMKYTCSA
IO/ BO3AENCTBHEM COOCTBEHHOI 9HEPTUMHU MIM B pe3ylbTaTe IEepPBHY-
HOro Tomdyka (HampuMep, bonbuioro B3priBa), ux aBmxer apup. Kax-
JOe TeNo B HpeNIOKeHHON MoIenu NpencTasiseT coboit 06beM mpo-
CTPaHCTBa, B KOTOPOM IUIOTHOCTH 4acTHI] 3¢dupa (MaKCUMOHOB) MeHb-
IIIe, 4YeM B OKpYXKaloIlleM «BakyyMme». I'pagueHT nmoTHocTH 3¢dupa
BOKPYT Tenma H3MeHAeTCA o6paTHO NMpONOPLUOHANBHO KBagpary.pac-
CTOSHUSA OT Tenma. YeM manmbliie OT Tela, TeM IJIOTHee 3¢Hp, MOITO-
My Tena ApeiyIOT APYr K APYTY IO BO3AEHCTBHEM Pa3sHULL B JaB-
neHuu 3¢pupa [24].

B 3TOit KHHre 6ynyT pacCMOTPEHBI HEKOTOpPBIE BHABI ABIXKEHUS
camoro s¢upa. Tak ke kak B BoIe MOIyT 06pa3oBBIBATHCA CTPYH,
BOZOBOPOTHL U BCEBO3MOXXHBIE BUXPH, TaK U B 3(dHpe MOIYT BO3HU-
KaTh CaMble pasHble NUHaMH4eckue mpomeccel. Kak aTH mpouecch
CKa3bIBaIOTCA Ha (PU3HMYECKUX CpeflaX M TellaX, KOTOpble IOMafaloTCca
Ha UX TIYTH, — TeMa AaHHOM KHuTH. [IpM 3TOM U3 Bcero pasHoobpa-
3Usl BO3MOXHBIX JBIDKeHHH 3¢upa BeibpaH oguH, Haubojlee HHTepec-
HBIN BUJ — BpallieHue 3(PUPHBIX TOPOBBIX Buxpeil. IMeHHO 3TOT BUA
IBYDKEHUS, KaK S II0JIaralo, OTBETCTBeHEeH 3a TaKue SABIEHHA, KaK
Tyurycckuit ¢penomen 1908 roma, Cacosckuit penomen 1991 ropa, He-
kotopsle Buanl HIJIO, HekoTOpbIe 1IapOBble MOIHUM, H CBA3aH C 3€M-
NeTPACEHUAMH, TOPHAZO U MHOTMMH IPYTMMH 3arafloYHBIMH IIpH-
POOHBIMU ABNEHUAMH.



ITPELICTOPHU S

I'mnoresa 06 a3¢dupHOIT Npupoje TPaBUTALUM POAUNACE ¥ MEHS B
1998 r. [lo 3TOro MHOTIHE TOJBl A PasMBIIIIAN O CTPYKTYp€E «IIyCTOTO»
BaKyyMa, ¥ MOXHO CKa3aTb, YTO 3(upHasg uiesd rpaBUTALHHU NPoOHU-
Banach BCe 3TH rOofbl B Moe co3HaHHe U3 obmactu UHTYHIuU. Chop-
MYTHPOBaTh ee OKOHYATEIbHO MHe He XBaTano pPeLUUTEIbHOCTH, BeAb
HOBasA Mojeilb MaTepuu BcenmeHHOM TpeboBana paguKanbHOTO U3MeHe-
HHUSA BOCHPHUATHS MHUpa.

Ho xorma B 1998 r. g npuctynun K noaBefeHHIO UTOTOB MHOTO-
IeTHETO HccneqoBaHUA MacluTabHoit cuMMeTpuu Bcenmennoit [25], To
0Ka3anoch, YTO OCTABUTh B CTOPOHE BOIIPOC O CTPYKType IPOCTpPaH-
cTBa HeBO3MOXXHO. OfiHa U3 KMIOYEBBIX AUAarpaMM, OTpaXkalomiasa Mac-
mTabHYI0 CUMMETPHUIO, — AUarpaMMa TepMOIMHAMHYECKUX IUKIOB
BcenmenHoit [25] Tonbko Torma npuobperana CUMMETPHIO H 3aMKHYTHIN
BUJ, KOTAAa BCe IPOCTPAHCTBO HACBIIIANOCH Iepefaolleil Cpemol,
INIOTHOCTh KOTOPO¥ JOJDKHA ObITH O4eHb Bemuka. OTciofla Heus6exHo
ciegoBana He0OXOAUMOCTh BO3BpaTa K MOHATHIO 3(PHpa, Ha PONb KO-
TOPOTO TIPeTeHAOBaNa CpeAa U3 MakcUMOHOB. Ho Ha myTu 3T0# Bepcuu
MTHOBEHHO BO3HHMKIIO IIPENATCTBHE: KaK MOTYT JBHUraThCsA Tela B KOC-
MocCe, eCTH Bce 3alojiHeHO a¢upom? OKOHUAaTeNbHOE pellleHue IpH-
IO HEOXHMAAHHO, U B KayecTBe NMONYTHOTO «IpH3a» ObLI mMonydeH
HOIOTHUTENbHBIN Pe3ynbTaT, KOTOPHIH OTKPHIBAI MEXaHU3M IPaBUTa-
IIMOHHOTO BO3fmeicTBUA [24]. Ddup u3 cpensl, CONpOTHBNAIOLIEHCH
IBIDKEHMIO, CTANl Cpefoit, obeclieynBalonieil ABMKEHNE, B TOM YHUCIE U
IOl BO3JIeICTBHEM TaK Ha3bIBaeMbIX IpPaBUTaMOHHHIX cui. M omHo-
BpPEMEHHO B MOeM BOOOpaXeHMHM BO3HMKIM Pa3IHYHble BapHAHTHI
AHTUTPAaBUTALUOHHBIX ABHUTaTeleH.

ITpexpacHO MOHMMasA, HACKOIbKO HEOOBIYHOI ObINa 3Ta 3epKalb-
Hasfg MOJeNb IPOCTPAHCTBA, B KOTOPOI MeCTO NMPUBLIYHOM ITyCTOTHI 3a-
HANa OYeHb IIOTHasA MAaKCMMOHHafA Cpefia, a Bce Tella IPEeBPAaTHIHUCH
B pa3peXeHHble 00MacTH BHYTPU TaKoO¥ Cpefbl, i CHayalna paccKasan
00 5TOi MoIenu MOUM OMDKAUIIUM APY3bSAM M 3HAaKOMBIM. Peaxuus
6bia KaKoit-To paBHOAYIUHOM. fI moHsAN, YTO yOemuTenbHasA ANA MEHA



MoIenb BOCIHpPHHUMAETCA [OPYTHMH /NMIOABMH He KaK HCTHUHHOE
00BACHEHUE NPUYUH I'PaBUTAIUY, a KaK ellle OfHA OdYepefHas 3K30-
Th4eckasa runoresa. Crano AcHO, YTO HY)XXHBI OYeHb HATNAZHBIE U
HEOCIIOPUMbIe IOKa3aTeNbCTBA NMPAaBUNBHOCTU MOEN THMIIOTE3BI.

Kpome Toro, okasanoch, 4YTO HJeH PasHOTO poja rPaBUTOIETOB
yXXe U3BeCTHb. MHe JanM MOHATH, YTO B 3TOM HaNpaBIEHUH YXKeE pa-
6oTany ApyTHe MCCHelOBaTend, HO OHO OKa3aloCh KpaiiHe OIaCHBIM.

Ha, neficCTBUTENBHO ACHO, YTO YeM Inybke Mbl IPOHHUKaeM B MHK-
POMHp, T€M BbILIE MIOTHOCTh IHEPTUH, HEKOHTPONHUPYEMOE BBHICBO-
601 eHe KOTOPOil MOXEeT NMPHUBOJUTH K OONBIIUM HEIPHUATHOCTIM.
Ho ans MeHs 0Ka3anoch MOJIHON HEOXKHUAAHHOCTHIO, YTO AKOOBI TaKHe
MONBITKH YXe OBIIH IPOBeAeHbl U MX IOCNeJCTBUA OKa3anuCh BeCbMa
paspymiMTenbHbBIMU. Bellb A4 npuilen K MAee O pasyIUIOTHEHUHM Mak-
CUMOHHOI CpeAbl Yepe3 CIOXHBIA MYTh BBICTPAaUBaHUA MACIITaOHOM
HepapXUH MaTepHH, a Y TeX SKCIepUMeHTaTOPOB, BUAMMO, ObIN KaKoi-
TO ZPYTO¥ TeOpeTUYeCKHi NMyTb. MoxeT ObITh, Y HUX GBI HHTYUTHB-
HBIA IIPOPBIB! YBbI, KpOMe TOHKMX HaMEKOB Ha TO, YTO BOMYKH U UM
nomo6Hble BapHaHTBHI — 3TO Y)Ke MCCIeRyeMblil MyTh, HHOpMaLUH
He 6b1m0. Sl M caM XOpoOIIO 0CO3HaBal, B KaKUe TITYOHMHBI MOXHO 326-
paThbcA, €CIH HATH NMPEANOXKEHHBIM IIYTEM, H KaKyl0 OIAaCHOCTb He-
CyT B cebe SKCHEPUMEHTHI C IHEpPrHeil BaKyyMa, eClIH NPOBOAMUTH UX
Ha OlNyNb, 6e3 cOOTBEeTCTByIoMIeH TeopuH. [I03TOMY BhICKa3aHHbIE Ha
ceMHHapax 3aMedaHus eime 6onee yOeaunu MeHA B ONACHOCTH 3KC-
IIepUMEHTUPOBAaHHUSA C TpaBHABHTaTengMH 6e3 Heo6XOZUMOI BCecTo-
pOHHeN NpoBepKU Bcex nocnenctsuil. Kpome Toro, cosganue mocra-
TOYHO IUVIOTHOTO IIOTOKa MaKCHMOHOB Tpe60Bano HeBEPOATHBIX TEXHH-
YeCKUX YCHNUH, KOTOpHIE HE IIO CHMIaM OAHOMY 4YelnoBeky. S mondn,
4TO B OmmKaiillee BpeMs HeYero Aaxe M Me4YTaTb 06 3KCIepHMEH-
TAJIbHOH NpOBEPKE BBICKa3aHHON T'HIIOTE3LI.

IIpupona npHOTKpbIIa, KaK MHE IOKa3anocCh, 3aBeCy Haj OBHOM
U3 CaMbIX CBOMX COKPOBEHHBIX TaliH, HO 3ariafHYTh Aanblie BriayOb
0Ka3anoch IIOYTH HEBO3MOXHO, M JaXe KpaliHe omacHO. Bpag nu B
6mmxaitieM OymyiieM Y MeHS MOABUTCA BOSMOXXHOCTh IIPOBEPUTH
TUIOTe3y 3KCHEePHMEHTANbHO, I03TOMY pelIuN ONy6NIUKOBaTh pesynb-
TaThl CBOMX Pa3MBILIICHUH, H3/I0XKHUB BCIO KOHIEIIIHIO NTHIIb Kade-
CTBEHHO. 3aMbiceln Takoi mybmukauuu 6bn oyeHb npocT. [Ipexpnomno-
XHUM, 4TO unesa 06 3¢upHOI mpUpone rpaBUTAIMH, KOTOPYIO i pas-
BUBal, He BepHa Boob6ime. Torma mio6bie MOHM TeopeTHYecKHe



HONLITKKA OKaXyTca Gecnione3sHbIMU. ECIM XXe 5 B MPHUHIIUIIE HAXO-
smych 11a IIpaBUIBHOM NYTH, TO He CTONb BaXXHO, HACKOIBKO JeTalb-
HO U KOTHYEeCTBEHHO TOYHO npopaboTaHa upea. CneqoM MONAYT Apy-
I'hc, KOTOpHIe YTOYHSAT €e B JeTanAX U pa3oBbioT. Ho Takasa nmosunus
y'CHOTO HEe MOTrIa YAOBIETBOPHTh MEHA KaK HH)XXE€Hepa-IIpaKTHKa.
MYYHIIO OTCYTCTBHE pealbHOM BO3MOXHOCTH B OmDKaiileM 6ynyiem
IIOCTaBUTb 9KCIIEPUMEHT U y6eIUThCA, YTO IPABUTAIMIO MOXXHO IIpe-
OZlONIeBaTh, CO37laBasg HaJ] 00'beKTOM NMOKambHOEe 3(pUPHOE paspexe-
HUe. i
ITomoms mpumna HeoxuaaHHo. McxogHo s omuboyHO myMar,
4YTO BO BceneHHOM! CymHiecTBYIOT NHUIIb €CTECTBEHHBbIE paspeXeHUs
a¢upa BOKPYT NPUPOAHBIX Tel. Takue Mpoueccs, Kak MaXOBUKH UIIH
TOPHI, pacKpyduBawiue 3¢puUp U Co3JalOlHe B HEM paspexeHHe,
CHaYajna InpeacCTaBIANUCh MHE NHIIb BO3MOXHBIMH B pe3ynbTaTe TEX-
HUYeckoro mevcteusa. Ho moaxke moHsn, 4yTto 6bi1 He mpaB. Bce npu-
AyMaHHble MHOM MOJEIHM TpaBHABUraTelNlel, KaK CTAal0 IOCTENEeHHO
MPOACHATHCA, CKOpee BCETO CYLIECTBYIOT B €CTECTBEHHBIX YCIOBUAX B
BUAE «IIPOTOTHUINOB». [I03TOMY Ha IepBHIX OpaX HET HUKAKOI HeoO-
XOAMMOCTH CTaBHTh 3KCIIEPHMEHTHI C paspbixieHneM 3¢upa. Bce k-
CIIEpUMEHTHI yXKe IIOCTaBleHbl npuponoi. Heob6xogumo nump TOYHO
pacmo3sHaTh UX U 00beKTUBHO HccrnegoBaTs. OKa3anock, YTo CBoe Ha-
y4HOE NMIO60IBITCTBO S CMOI'Y YAOBNETBOPHUTH, aHAMU3UPYHI MHOXe-
cTBO (peHOMEHANbHBIX ABJIEHHI, KXK0€e U3 KOTOPHIX IIPEACTaBIAeT A0
CMX IIOp 3arajKy OnsA TPagUIUOHHON Hayku. U kak TonbKo 6O MpU-
HATO TaKoe pellleHUe, Cyabba cTala MOMOraTb MHe HaCTONBbKO aKTHUB-
HO, HaCKO/NbKO s MOT OCO3HATh BCE €€ IOACKa3KM M HaMeKH. 3fech
BO3HHKIIO TO NOIIafilaHME€ B TAapMOHHYECKHI pe3OHaHC C MOTOKOM CO-
OBITHIT, KOTOpPOE 3HaeT NMIUb YelOoBeK, HaXOMALIUMCA B KpaiiHe BO3-
6y>KIeHHOM TBOPYECKOM COCTOSHHMM M UIYIIUI K NMPaBUAbHOM IENH.
Thl He ycneBaemrs 3aJjaBaTh BOIPOCHI, KaK OTBETHl HPUXOAAT CaMH,
IIpUYEM H3 COBEPIIEHHO HEOXXHUAAHHBIX MeCT U CaMBIM HEBEPOSATHBIM
nyTeM. 3TH OTBETHl U IOACKa3KH NMPHUHOCAT CIY4aliHO KyIUJIEHHbIE
KHHUTH, XYpPHaNbl U Ta3eThl; OHH TPHUXOAHUT K Tebe U3 pPasroBOPOB
3HAaKOMBIX M He3HaKoMbIX Teb6e miogeii. Tol MoXellb 3aHUMAThCA Iie-
JbLil IeHb YeM YTOQHO, HO BADYT IOABIAETCA NOTPEGHOCTh OTAOXHYTb,
Thl BK/IIOYaelllb TeIEBU30p U BUAMIIDL Iepenady, B KOTOpO# Mmoapo6-
HO ¥ JOXOAYHMBO HUNMIOCTPUPYIOT TO, 4TO Tebe He 6BIIO O 3TOTO SACHO.
B TakxoM cOCTOSHMU IpOLeCC MPOPHIBa K UCTHHE UAIET HACTOMHKO ObI-
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Puc. 1. CxemMa MeCTHOCTH B OKPeCTHOCTH BOpOHKH mox r. Cacoso.

1 — BopoHka (kpaTep), 2 — HacHIlb, 3 — MeCTO pacnonoXxenua cenurpnl, 4 — T.IL, 5 —
neruuit Hasec, 6 — JI3II-10, 7 — mennoparusnas xaHaBa, 8 — rpyHrosas gopora, 10 — py-
yeit CacoBKa, 11 — miebenn, 12 — acdanbTupoBaHHoe mocce, 13 — HedTeba3a, 14 — xenes-
HOJOPOXHBIM MOCT, 15 — MaHeBpOBbIE MYTH, 16 — pa3rpy3oyHas Iouiaaka, 17 — xenesHo-
AOPOXHBIA BOK3and, 18 — XenesHoAOpOXHOe MONOTHO, 19 — nBe BOPOHKM OT MajeHHUA Mep-
3nbix xoMmxoB [33].

CTPO, HACKONBKO THI CaM CIIOCO6eH nepecTpauBaTh COOCTBeHHBIE IpeEX-
CTaBlleHHsI 00 OKpYXKaloIleM MHUpe.

Havanoch e 3TO «McClIeqOBaHue» C TOro, YTO Kak-To B 1999 r. KoM-
nosurop O. HUKaHKHH Cmy4YaiHO mokasan MHe KHUTY A.Q. YepHsaeBa
«Kamuu mapaioT B He60» [33]. A.®. YepuseB B Hayane KHUTH OYEHb
nogpo6Ho ¥ 06pa3sHO NPUBONUT CBOM BIIeYaTIeHHUs OT IOCEIeHUA
oxpecrtHocTeii I. Cacoso (PasaHckas o6nmacts), TAe HE3aAONTO A0 3TOTO
IIPOU30IIEN CTPAaHHBINA B3PHIB. B3pEIB GBI CTOND MOIIIHEBIM, YTO IOTpE-
6oBancs PEeMOHT THICAYaM JIOMOB, Y KOTOPHIX OBUIH PasGUTHI CTeKIa U
BbIBOpOYeHB! ABepH. Ho npH 5TOM B3pHIB mpoMs3ollen I0)KHee TOpoaa,
a paspylleHUs — C CEBEPHON CTOPOHBI, Ha PaCCTOAHUM KUIOMETpa OT
ropopa. A cosceM panoM (200 M) ¢ BOPOHKO¥ COXpaHUIIOCH BeCbMa XITH-
TI0€ U CTapo€e COOpYyKeHHe — NeTHUI HaBec maA ceHa (puc. 1). Ha atom
CTPaHHOCTH CacOBCKOro (peHOMeHa He 3aKaHYMBAIHUCh. MecTo mpouc-
IIeCTBUA MCCIENOBaNyd MHOTHE NIOAY, Cpequ HUX OBl M BOeHHBIE,
¥ yueHble, U MPEACTaBUTENM MECTHBHIX BIacTed, U ydomaoru, u mpo-
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CTO MOO6ONBITHRIE. Takoi HHTepec
CaMBIX pasiUYHBIX MOfei OBl BbI3-
BaH Te€M, YTO OO BACHEHHEe COBOKYII-
HOCTH BceX (paKTOB He MOIIO OBITh
HaHO HU B3pbIBOM 60MOHI mMi060TO
BHJIa U B3PBIBYATKHU BooOIIE, BHIO-
pOCOM rasa, mafleHUeM METEOPHUTA Y
ApYrumMm CaMbIMH Pa3MIUYHBIMU U Pyc. 2. Kpa'rep B paspese
O6’bHCHI/IMbIMPI IIpUINHaAMHU. Cacos- 1 — nenTpanbHas ropxa (nuk), 2 — AHO
cKoe COObITHE H300HIOBANO HEBEpO- XPaTep3, 3 — BEIBOPOUEHHLIA KOMLAMM
HACBIMHOMA Ball, 4 — MOPOXEHBIN TPYHT,
ATHBIMH ABIEHUAMH, IPOTUBOPEYA- 5__ yonuuesme Tpemmuusi, 6 — oK
HIMMH OCHOBOITIOJIATAIOUIMM 3aKO- MNOpoAb, 7 — CphiTag YacTb MHKa, 8§ —
am prisnion. [lo KOMIa OBBACHHTS ek WX FoabiConuts ws rayous
3TH SBIEHUSA ellle HUKOMY He yHa-
JIOCh.

Omnucanusa 3Tux aBneHun A.Q. YepHsAEBBIM CKIIAABIBAIMCH B MOEH
ronoBe 6e30 BCAKOM CUCTEMBI U OOBACHEHWH, KaK BAPYT B KHHUTeE
YBUAEN U306paxkeHUe CaCOBCKOM BOPOHKH B paspese (puc. 2). Ee Bun
Obl1 O4eHb HeOOBIYEH, U TYT ke GnecHyna morajmka, 4To Takywo ¢op-
My BOpPOHKe MOI IpuAaTh 3(UPHLIA BUXPh TOPOBOi ¢opmbl. MeH-
HO TaKOW BUXPH f NpeAnaran co3xaBaTh [/ IPeONONeHHUs TPaBUTA-
uuu (puc. 3). MrHOBeHHO MenbKHYyNa porazgka: pagoM ¢ CacoBo mpH-
3eMIUICA 3(UPHBIA TOPOBBIN BUXPpb. I HMEHHO OH 3a CYET CBOUX
AHTHUTPAaBUTALMOHHBIX CBOMCTB IIOPOAUN B OKPECTHOCTAX rOpojia H B
caMoM CacoBO MHOXX€CTBO HeOOBIYHBIX ABIEHHI, a KOTAAa IPUKOCHY-
Cs K TIOBEPXHOCTH 3eMIH, TO BhIrpe6 IpyHT, kKak TopoBas ¢pesa, B
IIOTHOM COOTBETCTBHH CO CBoeit 6y6bnukoo6pasuoir dopmoit. S Bapyr
IoZyMall, YTO CacOBCKasg BOPOHKa 3To OykBanbHaA Mamocrpanus ¢pa-
3Bl «IBIPKa OT 6y6mMKa».

[Tocne HEKOTOPHIX pasMBILIIEHHH MHE CTaNo SCHO, YTO NIPENCTO-
UT JOJITMI Y TIIATENbHBIN NOUCK (aKTOB U CONMyTCTBymoLIe uHdOp-
Mall¥M O ABJIEHUAX, MOJOOHBIX CaCOBCKOMY. Tak U OKa3amoch, Ha 3TO
yuuto 6onpiue ayx ner. OfHOBpeMeHHO A BbILIEN Ha ApPyrue HEOOBIU-
Hble BOPOHKHM THIIa CACOBCKHX, CAeNal NMONBITKY 0O6bsCHEHUA CTpaH-
Holl (POpPMBI HEKOTOPHIX KpaTepoB Ha MOBEPXHOCTH 3emiuu, JIyHbl U
IPYTHX ILTaHeT, IpHIlIen K HOBOMY 00bsAcHeHHIO TyHrycckoro ¢peno-
MeHa ¥ IOILIeN fanblle — K HeOOBIYHBIM SIBIEHUAM, COIIPOBOXMAAIO-
muM 3emnerpsacedus, Kk HJIO, miapoBbiM MOTHHAM...




Puc. 3. Toposoe nBuxenue:

11

NS

A. Tlpumep HCNIONBE30BaHUA TOPOBOro NMpHUHUHUNA B Guocdepe:

@) BOPOTHHKOBBIE XI'YTHKOHOCLEI (BOJHBIE OJHOKIETOYHEIE OPTaHH3MEI);
6) TOpOBBIe TOKH BOZEI, BHI3BIBAEMBIC JBIIKEHHUEM XKTYTHKA.

b. Top B paspese. JIpkeHHe TOpa, 3axBaThiBas 3¢Qup, cosmaer nopy Il Ha BeprH-
KalnbHOM OCH TOpa; 3Ta MOpa CocobHa BTATHBATH TOP B CeO.

B. Top csepxy. HanmpaBneHuss JBH)XXEHHUS IMOBEPXHOCTH TOpPa TaKOBO, YTO B LIEHTpE
Topa co3paercs 3oHa I, oTkyaa mocrosHHO BHIOpaceHBaercs 3¢up. ITO U CO3HaeT

paspeiBbl B 3¢upe, paspexenue u nopy II.

* Puc. 3a u 36 us xuuru: [11, c. 41].
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1. CACOBCKHMH ®EHOMEH

Omnncanne Cacosckoro ¢penomena Becbma apko gano A.D. YepHs-
€BBIM, MMO3TOMY HMeeT CMBICI HMCIONb30BATh LUTATHI U3 €r0 KHUTH
[33]. BesycnoBHO, cBUmeTENbCTBA BCETO THIIb ONHOTO YETOBEKA, MAXKE
€CIM OH BBISBIBAET IIOIHOE NOBEpHE, HE MOTYT ABAATHCA HOCTATOY-
HBIM OCHOBaHUEM JyId MOCTPOEHUA Kakux-mubo koHuemmuit. OgHako
nocie npoYTeHUA KkHUru A.®. YepHsaesa s caenan HECKONbKO Iapan-
NENbHBIX 3aNPOCOB 0 CacOBCKUX COOBITUAX, B TOM YHCIIE U YE€PE3 BECh-
Ma KOMIIETeHTHbIe opranu3anuu. OcHOBHBIE (PaKThI MOATBEPAUTUCE. A
nockonbKy CacoBckuit peHOMEH ABUICA IUIA MEHA JHUIIb MEePBUYHBIM
TOTYKOM M OCHOBHBIE€ BBIBOIHI A CHeNlall, HCCIEAOBAB JIUTEPATYPY IO
KpatepaM, no Tyurycckomy dpeHOMEHY M 110 IPYTUM HaIpaBIEHHUAM, U
BCe COIINOCH B NMpuHNUIE, TO AoBepue K omucanuio Cacosckoro ¢e-
HOMeHa y MEHA MOJKpeIieHO MHOXXECTBOM KOCBEHHBIX (DaKTOB.

Hrak, 4T0 Xe npousounto B CacoBo?

«12 anpens 1991 roga, B JleHp TPUALATHIETHA KOCMOHABTHKHM, B paii-
oHe ropoaa CacoBo Ps3anckoit o6nactu B 1 yac 34 MUHYTHI B pe3ynbTaTe He-
M3BECTHOTO ABICHMA ObIMM BHILUMOIEHBI OKHA U IBEPH Y MHOXKECTBA JIOMOB,
IpOHM3BEACHB! APDYTHe pa3pylieHHsA. YTPOM U3yMIEHHEIE )KMTENH OOHaPYKH-
M4 Ha NIyTy nepel HedpTe6a30ii OrPOMHYIO BOPOHKY AHaMeTpoM mouTtd 30 u
rny6uHoi okono 4 merpos. IlockonbKy 6bi1a BOPOHKA, fa M K TOMY Xe B
ropone HanU4iCCTBOBAaNMU paspylleHHs, Cled0Ball HeHu30eXXHBIN BBIBOJ O B3pHI-
BE, XOTA 3HAYMTENbHAA YacTh XXKUTeNel ero He Coblmana. Tak HadalHUCh H
NIpOAO/DKAaNIM HAaKaNIMBAaThCA CTPaHHbIEe SABJIEHMSA, CONPOBOXAABIIME 3TOT
B3pbIB-HeB3phIB. Ml HakomMmoch CTONBKO, YTO Ha CETOMHAIHMI JleHb HayKa He
B COCTOAHMU HU NEPEYUCIUTh UX, HU OOBACHUTbD.

C omo3sgaHHEM NpuMepHO Ha Hefenio A MOOBIBal Ha 3TOI BOPOHKeE, MC-
CNenoBan €e OKPECTHOCTH, OOHAaPY>KHB MHOXXECTBO CONYTCTBYIOILIMX «B3PBIBY»
ABJIEHUH M OMMCaN ux B cBoeit kHure «KaMuM mapaior B He6o» [33, c. 4]...

HManee A.®. Yepuses npusoaut PpparMeHTH HECKONBKUX CTATEN,
ONy6NMMKOBAaHHBIX B IEHTPaNbHOM M MECTHON Mpecce M comepkaliux
OITHCAaHUA 3TOTO COOBITHUA.

«13-ro ampena 1991 ropa B oyepeaHOM HoMepe raseTsl «IIpussIB» ropoaa
Cacoso... 6p110 Ony6nuxoBaHo XpaTkoe coobuienue «UIT B Cacose». B Hem
TOBOPHUIIOCH:
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«..12-ro ampens B 4ac TpHIALATH YeTHIpe MHHYTHI KHUTenu CacoBo Ipo-
CHYIMCh OT CTPAlIHOTO IPOX0Ta, KOTOPHIH noTpsc ropol. Hax ropogom npo-
M30IIIeNl MOIIHBIM BO3AYIIHBIH yoap, B pe3yabTaTe 4Ero Co3fanoch U36bITOY-
Hoe AaBleHue B aTMoc(epe... Ha MHOrMX mpeanpusATHAX, B YIPEXKIEHHUAX,
JIOMax, MIKONaX, 60NbHULIIAX BHIIETENH PaMbl, BBIOUTHI CTeKiIa, Ke¢opMHpPO-
BaHbI ABepH... Pagnanuonnsiit ¢on B HopMe... Co3naHa KOMHCCHA IO BbIAC-
HeHMIO NIpUYHUH o6pasoBanusa Bo3aymHoro yaapa.. B I'K KIICC cocroamnocs
3KCTPEHHOEe COBelllaHHe PYKOBOAMTENEH NpednpHATHH M cnyX6 ropopa c
noBecTKo# gHA: “Kak O6bICTpee 3a/meYnTh paHbl, HaHeCEHHbIe TOPOAY BO3MAYIL-
HpiM yaapom”™» [33, c. 8-9].

HNudopmanus o CacoBckoM ¢peHOMEHe MOABUNACEH U-B LEHTPAIb-
HOH mpecce, B rasetrax «Tpya», «KpacHasa 3Be3spa», «CoBerckaa Poc-
cuA» U Apyrux. «IlepBas uHpopManusa nmogaBanach AOCTATOYHO CEHCALlHU-
OHHO. BOT HEKOTOpPBIE 3aroIOBKM: «B3phIB M3 HUYEro», «3arafiloYHbINH B3PHIBY,
«Yxuyno mone»...» [33, c. 9].

«16-ro anpens «KoMcoMomnbckas npaBia» onyO6nMKoBana IOJ CeHCalM-
OHHBIM Ha3BaHMeM «Konen cBera Ha okpamHe CacoBa» penopTaxk CBOEro
KOppeCIIOHleHTa C MeCTa TAMHCTBEHHOro B3pbIBa... [IpuBeny ee coaep>kaHue
C HEKOTOPBIMM COKpPaILleHUAMM: *

«...EIMHCTBEeHHBIM HATNANHBIM YU HEOCIOPUMBIM CBUIETENHCTBOM IpO-
HCLIEAINero ABNAAIOTCA Kydd GMTOro CTekna Ha KaXJAOM YIiy, 4YacTHbIE HOMa
U Ipyrue ABYX-TPeX3TaXKHble 3AaHUA C BHIBOPOYCHHBIMM paMaMM, BHIOMTHI-
MM CTEeKIaMH M NMOKOCHBIIMMMUCH ABEPbMHM, a TakkKe KpPYyIHas, OKono 28 M
B guaMeTpe M 3...4 M riay6uHOI, BOPOHKAa B IOJle B JE€CATH MMHYTaX XOAb-
6B OT XKeNe3sHOAOPOXKHOI CTaHUMU. BopoHka abcomoTHO Kpyrnaa (mopyep-
kHyTo MHOI0. — C.C.) ¢ 60onbmiuM (MeTpa TPH-TPHU C NIOTOBHHON B JHaMeT-
pe) HapOCTOM-XOJIMHMKOM 4eTKO nocepeaune. Eciu MATH CO CTOPOHBI BOK3a-
lia, TO yXe 3a CTO HNATHAECAT-ABECTH METPOB IyTH IONaRalOTCsA OFPOMHBIE
KYCKM BBIBOPOYEHHOW 3€MIIH.

[TpuynHYy BOSHHUKHOBEHHMs BOPOHKHM Ha CETOAHAIIHHUI NeHb He 3HaeT
HHUKTO: HY co3fiaHHasa B CacoBe ype3BbIYaliHasd KOMHCCHA Iop- M palcloln-
KOMOB, HM psA3aHCKag 06/1acTHas KOMHCCHA IO Ype3BBIMaHBIM CUTYaIMAM,
HU TpelCTaBUTENIN MOCKOBCKOI'O M pA3aHckoro mrtabos I'O, Hu maxe ToBa-
puiiu u3 komuccuu mraba [IBO MockoBckOoro okpyra, CIIycKaBIIMECs B
BOPOHKY, OCMOTpeBIIINe NOCNeNCTBHA B3PHIBHOH BOJHBI.

— [lepBoHaYanbHBIM M, MOXA/YH, CAMBIM HEJONTOBEYHBIM OOBICHEHHEM
CIYYMBIIEroca AJII MHOTHMX Obl1a OOBIKHOBEHHas CEMMTPAa, — PacCKasblBaeT
HayYaJlbHUK mTaba rpakgaHckoil o60poHbl PAsaHckoi 061acTH MONKOBHHK
Banentun IlpopaH, ¢cTod ¢ HaMM y Kpasd BOPOHKH, Ilepechilias U3 NaJJOHH B
JIalOHb TOPCTH 3eMIU. — Y CIIELMalIUCTOB TaKasd «BEPCHA» MOXKET BbI3BaTh
TOJIBKO CMeX, n6o caMa 1o cebe cenuTpa IPOU3BECTH B3PHIB, IKBUBAJICHTHBIN
110 MOIIHOCTH B3pPBIBY ABaJLaTH NMATH TOHH TPOTHNA, IPOCTO HE MOXET...
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Cyaurte caMu: HM OZHO M3 B3PBIBYATHIX BElIECTB He Hc4ye3daeT OecciaemHo,
3HAYMT, NO/DKHBI OBITH HAMTHIIO NMPOAYKTHI TOpeHHUA — OOOXOKEeHHas 3eMid,
TpaBa, XapaKTepHBIN 3amax B BOpoHKe. Hudero 3Toro HeT M B IIOMMHE, KaK
HET M CenUTPpHl, 31,8 T KOTOPOI OBIIM CIOXKEHBI 3eCh B OYMa>KHBIX MeIlIKaX.

Kpyrom mMHoro o6prIBKOB 6yMaru, MeIlIKH pa3sopBalo Ha KYCKH, CENIMT-
pa Xe He ropemna Boo6uje — OHa IIPOCTO CMeIlaNach C 3eM/IeN M 3acCThila B
Hei. YacTh B BHJe IOPOILUKA OcCena Ha Kpblmax Omwkaimux gomoB. Ho B
mo60M cnydae U3 TOTO, YTO OCTaNOChy, MMe€A B BHAY M OOPBIBKH MEUIKOB,
CEeTUTPY, MOXHO 6b1 cobpaTh 3TOrO yRobpenus makcumyM 10-12 T.

Hnsa nonkoBHuka [Ipomana, Kak U AJIA €ro MaPTHEPOB IO U3YYEHHIO 06-
CTOATENbCTB B3PHIBA, 5Ta 3arajika — JIMIIb MaleHbKOE 3BEHO B LieNH IPOTH-
Bopeunii. [IpyHHMas BO BHHMaHHe IIONHOE OTCYTCTBHE KaKHX OBl TO HHM
ObIT0 MPOAYKTOB FOPEHHUs, pe3yNbTaThl XHMHYECKOTO aHaIu3a IPYHTa, a Tak-
XKe HeM3BeCTHO OTKY[a BSABIIHMMNCA XONM B MEHTPe BOPOHKH (IIOg4YepKHY-
To MHOI0. — C.C.), CTAHOBHTCA SCHO: OOBIKHOBEHHBIM Ha3eMHBIM B3PBIBOM
TO, YTO IPOM3OLIIO, Ha3BaTh BooOIe BpsA nmu Bo3MoxHO. K Takomy MHe-
HUIO NpHUIIEN U KanuTaH AnekcaHap Martsees: «f camep, H MHe He pa3 Ipu-
XOZMIOCh Y4aCTBOBATh B IIPOBENEHUM Pa3NUYHBIX B3PHIBHBIX paboT. ITOT
B3PBIB, €CIIH TAKOE ONpeNeleHHue B JTAHHOM ClIydae ynorpe6umo (moguyepkHy-
To MHOI0. — C.C.), He BIMCBHIBaeTCA HM B Kakue Xapakrepuctuku. OpuH
TONBKO XOJIM Y>Ke CTaBHT B TYnHK (rnogyepkHyro MHoi0. — C.C.). Bri3biBa-
eT YAUBJIEHHe U yAapHasd BOJNHA, OHAa IPHHsANA KaK Obl KpecTooOpasHoe Ha-
npasreHue. OCHOBHOE C I0r0-3anaja Ha CeBepO-BOCTOK, 5TO CIeAyeT M3 Xapak-
Tepa MOBPEeXJeHUI1 3RaHUIT U pa3bpocaHHbIX KycKOB rpyHTa. C ogHOM cTOpO-
Hbl OCTanUCh LENBIMH H HEBPEOUMBIMH CTONOBI C 3MEKTPOIPOBOAAMH,
Beflyliye K JOiKe CKOTa M Haxojsdluiuecsd Ha paccTosHuM Bcero 100 mMerpos
OT BOPOHKHM, a C Ipyroii — JApOXKanu cTekina U 3abopsl B nocenke Yyukoso,
KOTOPBII HAXOMMTCA B TPUAUATH KumomeTpax ot Cacoso...» [33, c. 9-11].

Htak, Bepcus Ha3eMHOro B3pbIBa OblNIa IOMHOCTHIO MCKIIOYEHA
cneguanucraMu. Ilocne 3TOro NpUCTYNUIM K aHaIU3y BEPCHUHU BO3-
AyIIHOTO B3pbiBa. HO U OHa HaTONKHyNMach Ha pAA HENPEOLONUMBIX
NMIPOTUBOPEYHH.

«“Bomb6a B3opBanach B Bo3ayxe!” — elnBa He BOCKIHMKHYIH MHOTHE OT-
BETCTBEHHBIE TOBAPHIIH, Ilepe6paB 0 KOCTOYKaM Ipepbiayniye Bepcun. «Ho
KaKo# JXe, IPOCTUTE, MOLIHOCTH AOKEH OBITh BO3AYLIHBINA B3PHIB, YTOOHI
06pa3oBaTh BOPOHKY TaKHX pasMepoB, IMOAHATb M3 3€M/IH OTPOMHBIE KYCKH
ITPYHTa Ha BBICOTY CTO METPOB M CHOBa BOTHATh MX B 3€MJII0 M IIPU 3TOM
OCTaBUTH He IIETOXHYBIIMMHMCH 3a60pbl U CTONOBI?» — HEAOYMEBAIOT calle-
PBI, MHXXEHEPHI M CIEeIManucThl U3 mraba I'O.

Eme ogHa saragka — Hekoe «rony6oe cBedeHHe», MM, KaK BCIIOMMHA-
IOT OYEeBMALBI, «ITO-TO THIIA dNEKTPOAYTH». BBITH MOXET, 3MeKTPONpPOBOAKa?
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Ho nuuua 6pura TOi HOYBIO, KaK BIIPOYEM, U KPYIIBIA rOA, KPOME JIETHHUX
MecALeB, TPOCTO OTKIIOYEeHa.
HTax, npaKTH4YeCKH BCe BO3MOXKHBIE BEPCHM JAIOT ITyOOKYIO TpeIiu-

HY AaXKe IPH AOBOJNBHO MOBEPXHOCTHOM paccMoTpeHuu» [33, c. 11-12].

Jrot penoptax C. Kyuepa, onybnukoBanHbIit B « KOMCOMONBCKOM
mpasfie», Ha 100% y6exnaeT, 4TO HUKakue OObIYHBIE BEPCUH, KOTOPBIe
MOXHO Ob110 6bI TIpuBIIEYS NN 06BACHeHUss CacoBCKOro peHOMEHa,
He BBIAEPXXUBAIOT KPUTHKH. B rasere «lIpuokckas npaspa» ot 17 an-
pensA TakKe NMPUBOIATCA CBENEHHA, KOTOPbIE€ IIOKAa3bIBAIOT CBEPXHE-
o6sryHOCTh CacoBckoro ¢peHOMEHa:

«B CTapolt YacTH ropofa U B AEBATHITAKHBIX JOMAaX MHKPOpaiOHa Ha-
6m0manochk Hacrosilee seMaeTpsiceHue. MHOro3TaXKKH pacKauMBaIHUCh Tak,
4YTO B HEKOTOPbIX KBapTHpax magana mMebens, TeneBH30pHl, pasbuBamucy mo-
crpsl. Jliofei cOpackiBano ¢ KpoBaTel. YXaphl 3aKOHYMIUCH CHIBHBIM yHans-
IOHMMCH TYIOM.

Heo6b14Hbie 06beXTHl B HeGe BHIEIH KYPCaHTHI JETHOrO YYHMIMIIA
TPaXXAAHCKOH aBHAIlMH, JKENE3HOMOPOXHHUKH, phibaku. UHcnekTop OoXxpaHbI
I1.U. IManukoB u y4actkoBsiit H.M. Pa60B, KoTOpbIE BXOOAMIM B IPyNIy
HouHOro natrpynuposalus Cacosckoro I'P OBJI, Bunenu B Hebe 3a Xene3HOM
moporoi (B TOM CTOpOHe, Irlie IOTOM IIPOM3OIIeN B3pHIB) IIap Wi ob6mako,
usny4aioliee rony6osaroe cBevenue...» [33, c. 12].

OmnucagHele Bhinle napagokcel A.D. YepHAeB NONMONHUI, IPOBe-
A CaMOCTOATENbHOE H3yYeHUE CACOBCKON BOPOHKHU U ee OIMMXKXHHUX
okpectHocTeil. OH moexan Ha MeCTO H AOOBUI HONMOJNHUTENBHBIE H, C
MoOell TOYKH 3PEHHA, OYEHb LICHHBIE CBEJE€HUA, KOTOPbIE€, BUAMMO,
IPOMYCTUIH OCTalbHBIE MCCIeJOBaTeNny 3TOro coObITuia. UToOBI He
HyONMMpPOBaTh ONMUCAaHUE STOTO TILATENHHOTO M U306MIYIOIIEr0 TOYHbI-
MH HaOMIOfeHUSMU U JIOTHYECKH Oe3ynmpeuyHbBIMU 3aMeYaHUAMH
HUCCIIEJOBAaHUA, OTOIIIEM HHTEPECYIOIIUXCA K YNOMAHYTOH KHHre
A.D. Yepnsaesa.

UTtak, JaguM KpaTKoe OomnucaHMe Hauboliee APKUX NapajoKCOB.

IIapamoKc nepBBIA — KYCKHM I'PYHTA.

A.®. YepHsieB onuCbIBaeT, 4YTO, CYOA IO paspe3y BOPOHKH, NYToO-
BUHa BOKPYT Hee MMeNa TONMLIUHY YepHo3eMa B TpU MeTpa. OHa 6bina
Ha IECATKY METPOB 3achlllaHa pa3pHIXJICHHOM TOYBOI1, U Ha He¥ ObuIu
«pa3bpocaHHbBIe IO YETHIpeM HalpaBIeHHMAM Ha COTHM MeTPOB OTPOMHbIE
(nHBlEe KO 3 KYOOMETpOB) M Malble KOMbS YepHO3eMa, KaK Bpe3aBLIMECH B
IIYI‘OBOﬁ IIOKpPOB, TaK H «aKKYPaTHO IIOJIOJKCHHBIE» HA paCTHTeJIbHHﬁ IIOKPOB.
HOCIIC,H.HCC IIPOM3BOOHIIO OLICIIOMIAIOIICE BICYATICHHUEC...
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Ceiiyac He CymieCcTByeT HayYHOTO OOBACHEHMA TOMY, KaKasd CHIa M KaK
Moriaa BBIDBATbh M3 3€MIIH JIETKO paccaInarmuecsa K}’CKH Hape€3aHHOro 4ep-
HO3€Ma H, IIEpEHECA UX HA TAaKOE€ paCCTOAHHE, OIIYCTHUTHh B LENOCTHOCTH Ha
noBepxHOCTh. U 4TO eme 6onee HEMOHATHO, OONBIIOE KOMTHYECTBO KYCKOB,
BUIHUMO, €1I€ 3aMOPOXEHHOI'0O Y€pHO3EMA C CHIIOM Bp€3aa0Ch B IIOYBY JIYIoO-
BMHBI, CO37laBasd OMMHAKOBBI} MO NIEPUMETPY YAapa BbIBaJ IOYBBI. BpiBan Ta-
KOro THIia IMONYy4ae€TCsaA TONBKO IIPpH BEPTHKAJIBHOM ITAACHHUHU TEIIL. Ho 4T0658I
T€/10 ITalajio BEPTHKANIBHO, €ro Haj0 NNORHATDL Ha BBICOTY, B TPHU-4YETHIPEC pa3a
NPEBBINIAIOLIYIO PACCTOAHHUE OT MECTA IMaACHHUA JO BOPOHKH, T.€. Ha BBICOTY
INOYTH B ThICAYY METPOB. dusndeckue 3aKOHbI He HPCIIYCManI/IBaIOT TaKHUX
BO3MOXXHOCTEM AaKe O/ 3aMOPOXEHHOI'O I'pyHTa U Ha BOIIPpOC, KaK 3TO MOT-
JI0O MPOM30MTH, OTBETA He AAIOT. Beap [is moseTa Kycka yepHO3eMa IO TaKoMH
TPaeKTOPHMH €ro HY)XKHO ObIIO BBIOPOCHTH M3 BOPOHKH CO CKOPOCTBIO, IPEBbI-
IIaoLeil CKOPOCTh YYTYHHBIX siflep CTAPMHHBIX IyIIeK, IPH 3TOM pa3roH
YepHo3eMa N0 JOCTH)KeHHSA CKOPOCTH JOIKEH MPOMCXOAUTh MEIIeHHO» [33,
c. 16-17].

«...HPHMCPHO NATH-JAECATH NIPOLNEHTOB KPYIIHBIX KYCKOB B 3€MIJ/II0 HE
Bp€3anuch, a KakK 61:1 «CrIapamOTHUPOBAIH» C BBICOTHI H NIETOHBKO OIIYCTH-
IUCh, €iBa TIPUMAB IIOYBEHHBIN Mox» [33, c. 22].

HTak, BOKpPYT BOPOHKH MOXXHO ObIIO OOHapy>KUTh KaK MHUHHUMYM
TPU Pas3sIUYHBIX [0 THIY BHIOpOCAa TPYHTAa, KOTOPhle UMENH KpPeCTo-
ob6pasHyio nenectkoByo ¢opmy (cM. puc. 1):

1. TOHKHI CTIOH Pa3pBIXTIEHHOTO IPYHTA.

2. Kycku ¥ KOMbs Ye€pHO3e€Ma, aKKYPaTHO «IIOJIOXKEHHBIE» Ha pa-
CTUTENbHBIN CIIOH.

3. Kycku 3aMOpOXE€HHOTO YepHO3eMa, Bpe3aBIIHeCs B YT BEPTH-
KanbHO M C OONBIIOI CHUIOIL.

ITapagoxc BTOpOil — MENIKH C CETHTPO.

«Cenutpa, 3aBe3eHHass GyKBaJbHO HaKaHyHe B3pbIBa M CKIagUpOBaHHasd
Ha JIyI'y, KaK IIOTOM IOSCHHUIH 3aBO3MBIIME €€ TPAKTOPHUCTHI, Ha pPacCcTof-
HuUKM okono 70 M ot 6ymyuieit BOpPOHKH, Oblla NPUTAHYTA (IIOAYEPKHYTO
MHO10. — C.C.) K Heil HEeM3BeCTHOM CHNIOH. MeHbIIasA ee yacThb IOIana Ha
CeBepo-3alafiHyl0 OKPauHY BOPOHKHM M B pe3yNbTaTe «B3pbIBa» IPaKTHYeC-
KM BCA ucyesna. Ha mmomanxe He 0Kasanoch HY OLHOTO IIelOro Memnka. U
4YTO eIll¢é BaKHee — OCMOTP CO3[laBa/l BIIEYaT/ICHHE He B3PHIBa BCEH MaccChl
CEeNTMTPBI, a HHAUBUAYATEHOIO HETEIUVIOBOTO pa3pbiBa U3HYTPH KAKAOTO M3 OC-
TaBIIMXCA MewKoB. Cenurpa BHYTpH 6YMa)KHOTO MeIIKa M30IHPOBaNach mo-
MU3THICHOBOM IIJIEHKOM, U OCMOTP IOKa3al, YTO CHayala U3HYTPH pBanach
6ymakHasg 060/10YKa, a 3aTeM IUIEHKa, M PBaNHCh OHM TakK, Kak 6yqro cHa-
PYXH BIPYT pe3sKO YMEHBIIANOCH BOSIyIIHOE JaBleHHe (B HECKONBKO AECAT-
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KOB pas) M OCTABIUHUIICA B MellIKe BO3JYX CBOMM H30BITOYHBIM JaBI€HHEM
pasopBan 6yMaxknyio 060104Ky USHYTPH (nogdepkHyro MHow. — C.C.)»
[33, c. 17].

B aToMm saBieHUU HEOOBIYHBIM ABNAETCH TO, 4YTO 30 T MeHIKOB,
KOTOpHIe OBIIM CIOXEHBI HaBalOM, MEPEMECTUIMCh KaK HEKOTOpoe
nenoe (6ynTo Ha nmono3psax) Ha 70 M MO YTy B CTOPOHY BOPOHKH. Te
MeEIIIKH, KOTOpbIe IONaNnU B OKPY>KHOCTh BOPOHKH, UCUYE3TH, & OCTallb-
Hble OBUIM pa3sopBaHbl USHYTPH U3OBITOYHBIM JaBlIeHUEM.

ITapagokc TpeTHit — HETPOHYTBIH IPYHT Ha CTEHKaX BOPOHKH.

«...MBI OKa3anuch Ha MeCTe MPOUCLIECTBUA AOCTaTOYHO mo3xHo. [lo Hac
Ha BOPOHKe yCHemHu nopaboraTh BO€HHbIE, YCTAHOBHMBIIHE OXPaHy U B Tede-
HHMe ABYX JHeH IbITaBIIMECHd BBIACHUTH XapakTep B3phiBa... PaboTtanu Ha
BOPOHKE M COTPYAHHMKM MHCTHTyTa XuMHueckoil ¢usuku Horumuckoro Ha-
yunoro nenTtpa-Akajgemuu Hayk CCCP. OHH... B3sanH ansa aHanu3a npoos
TPyHTa B pa3lUYHBIX MECTaX, IPOU3BENH C IIOMOIMIBIO 3KCKaBaTOpa BCKPHITHE
CTEHOK BOPOHKHM M MOYTH IOMIHOCTHIO CPBUIM LEHTPaNnbHBIN NHUK, CTapasACh
[OKa3aTh, YTO IPYHT IOJ 3TUM IHUKOM COCTOUT M3 PasfpoO6NeHHON ¥ H3Mellb-
yeHHO# Macchl. Ho, y6eguBIIMCE... YTO JHO M IMK CIOXEHBI M3 HE TPOHY-
TOT'0 B3PBHIBOM 4YepHO3eMa C NPUMECBIO CYyIleCH, IpeKpaTHUIU 3eMIAHbIe pa-
6otb1. Bonpoc: «Kakum 06pa3om B3pBIB MOIIHOCTBIO OKOMO 25 T TPHHHUTPO-
TONyO/Na, Clle/laB BOPOHKY, He pasfipoOMI JHO M CTEHKH U3 MATKOTO YepHO-
3ema?» — ocTanca 6e3 orsera. OTCyTcTBHE APO6GIeHNA EHTPAaNbHOM FOPKH
¥ gHa (nmoguyepkHyTOo MHOI0. — C.C.) cTano HOBOI#i 3aragkoil CacoBckoro
«B3pBbIBa», KOTOpadg TaKXe OCTaJach HepasraJjaHHOM.

Cpenaio He6onbIIOE OTCTyNIEHHeE. [leno B TOM, YTO BOPOHKA TaKOTO pas-
Mepa B OJHOPOAHOM TPyHTe MOXeT ObITh NMONy4eHa NP B3pBIBE 3apana
MOIIHOCTBIO B 2,5-3 T TPUHHUTPOTONYOINa, 3a0XKEHHOrO Ha IIMyOMHYy 5-7 M.
Ho npodunp BOpoHKH, KPYTH3Ha CTEHOK, KONBIEBON Bal BOKPYT Hee GymyT
He TaKMMH, Kak y CacoBckoit BOpoHKH. LleHTpanbHOro nuka He 6yzneT, M Ha
IHe, Ha CTeHKaX, Ha Baiy OymeT nexaThp pasapo6neHHbIH IpyHT, a pasbpoc
TPYHTa IO NepHMETPY BOPOHKM OymeT mpMMepHO paBHOMepHbIM. Hudyero
nomo6Horo He Habmomanoce»* [33, c. 18].

* Hapgo ckasaTh, 4TO TPeTHH mapafgokc (LeHTpanbHas ropka M3 HETPOHYTOrO IPYH-
Ta) ABNAETCA, C MOEH TOYKH 3peHus, Haubonee APKUM H PacCHpOCTpaHEHHBIM MPH-
3HAaKOM COIPUKOCHOBEeHHs 3(HPHOrO TOPOBOrO BHUXPSA C NMOBEPXHOCTHIO IIIAHET.
MOXHO 4TO YyrOlHO AyMaTh O MEIIKaX C CEIMTPON, O KOMBAX IPYHTa, O CBEYEHHUH
H T.m. Ho HeBO3MOXHO HMKaKHMHU HU3BECTHBIMH (U3UKE MEXaHH3MAMH OOBACHHTH
OYEeBHAHBIN, OCA3aeMbIit U HEOOBIYHBINH (PaKT — LEHTPaNbHBIi KOHYC M3 HETPOHY-
TOTO TPyHTA.
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YeTBepThIil NapamoKCc — KOJIbLEBbIE TPEIIHHI Y CTECHOK BOPOH-

KH.

«Kpome nmHa M CTEHOK, 3KCKaBaTOP YaCTMYHO BCKPBUI IPYHT KONbLEBO-
ro Bala, KOMKaMH oOpamnapomiero BopoHKy. Ho 4To cTpaHHO, IIOA IPyYHTOM
OKa3aaMcCh NMPUCHINNaHHBIMU TPHU-4YeThIpe pAfa NIMHHBIX KOIbLEBBIX TPEeIHH,
CTPOrO MOBTOPABIINX KOH(HIYpPAIMIO CTEHOK BOPOHKH B N/IaHE U B TTy6H-
HY M MMEIOLIMX Ha MOMEHT OCMOTpPAa IUMPHUHY PacKpBITHA OT 5—7 CM y Kpas
10 2—3 ¢cM B OTHANlEHHUU OT HETO. -

KonbueBsle TpenMHbI He ABAANUCH CHeNCTBHEM CKaTuA rpynra. Haobo-
POT, CO3AaBaNIOCh BIIeYAaTIEHHE, YTO TOBEPXHOCTHEIN I'PYHT (Ha JOCTaTOYHYIO
rny6uHy) KaKue-TO HeBeOMBle CHM/Ibl CTapaluCh BTAHYTb B BOPOHKY...» [33,

c. 19].

ITaThIit mapagokc — KpecTooOpasHblit pa3bpoc rpyHTa BOKpPYT
BOPOHKHM.

«...BpI3BIBan ymuBineHue pa3bpoc KOMbeB BBIOPOIIEHHOTrO YepHO3eMa,
MMeBIUUX B GONBLIMHCTBE NMpaBUAbHYIO dopmy. YeTko PpukcHpoBamoch de-
ThIpe HalIPaBIeHUA UX MaJeHHUsA, CO3JAOMIUX KOH(PUTYpalHIO HEIIPaBUIBHO-
ro KpecTa...

O6bacHenus kpecroobpasHomy pasbpocy He 6b110. OTMETHIH, OXHAKO,
4YTO MPUMEPHO TaKoit e «6ab04Koii», TONBKO HAMHOTrO GONBIIEr0 pasMepa,
IOBajieH JieC B3pBIBOM TyHrycckoro metreopura. Ho 3aragka ocTraBamach.
(MHoro nosxe, Korja  MO3HaKOMHUIICA C COTPYTZHUKOM MHCTUTYTa «DPU3UKHU
3emnu» E.B. BapkoBckuM, KoTOpBIit paboTan Haj pasragkoil B3phiBa, BBIACHM-
IOCh, YTO YeThIpe Ny4a, 06pa3soBaHHbIE YNAaBIIMMH KOMbBSAMH, OTCIEXKHBAIOT
IepeKpecTHe eCTeCTBEHHOT0 TEKTOHHYECKOIo pasioMa B InyOuHax 3eMIM Ha
atom Mmecte.)» [33, c. 21].

IMecToit mapamoKkc — HCIE3SHOBEHWE M H3MeIBUeHHE TPYHTA U Ce-
JTATPBIL.

W3 1500-1800 M’ rpyHTa ymamocs o6HapyXUTh Ha mone He 6Goiee
300 M>. HeusBecTHO Kyja ucyesna ¥ 6onpliias 9acTh CEMUTPHL. 3aTO Ha
IIOBEPXHOCTH BOPOHKM ITOABUIICA MENKOIHUCHEPCHBIN MOPOIIOK, a B
BOpPOHKe — JBbIMKa. «..B mpouecce Hameit paboTsl K HaM NOLXOAMIM
MHOT'HE MEeCTHBIE )XMTEIH, HEKOTOpble M3 HUX IOOBIBalH Y BOPOHKH, Kak
TONBKO OHa 6bna o6HapyxeHa. OHM CBHETeNbCTBOBANH, YTO Kpasg BOPOHKHU
M 0COO6EHHO LeHTPaNbHBIN MUK OBINMM KaK 6Bl NPHUCHIIAHEl MEIKOJHUCIEPC-
HbIM ITOPOLIKOM HEONpPEAENeHHOIO L[BETa, a CaM MUK BBIITIANEN HACTOMBKO
HIEeaNnbHO, KaK, I10 BBIPAXXEHHIO OJHOTO M3 CBHAETENEH, «...He CAelaclih Me-
TENKOM, aXke eCIH O4YeHb 3axoyewib». Bonee Toro, 6v10 CKas3aHo, YTO B BO-
pOHKe HabmOHanach Kakasi-To ABIMKa, HallOMHMHAOad TYMaH, HO, IO MHe-
HMIO CBMJETENeH, TYMaHOM He aBnsaomaaca» [33, c. 23].
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«...ITocne ryna B 6e3067auHy10 HOYb Ha CeBEpPO-BOCTOKe ropoja Mpomia
He6oNpIIad Ty4a M BHINAN JOXAbL B BUJe pacTsopa cenutps» [33, c. 52].

CeabpMoit mapagoxc — 3¢ exThI cBeYeHU.

«...BBUIM CBHAeTenbCTBa, YTO AO B3PHIBa, B MOMEHT €r0 M HEKOTOPOe
BpeMA CIyCTS Ha MecTe, rfie IIOTOM OGHAapYXHIH BOPOHKY, HaOGIIOHanoCh
KaKoe-TO CTpaHHoOe ronyboBaToe cBedeHHe. HeKOTOPBIM OHO HaIIOMMHA/IO
OTOMECKH 3NEKTPOCBAPKH, HEKOTOPBIM — CBETAIIMECA IIAPHI, 4 HEKOTOPHIE
Habnomanyu Kpyrioe cBedeHue, mogHuMalomeecss B He6o» [33, c. 24].

BocpMOii mapagoKC — HeOOBIYHBIN XapaKTep «B3PhIBa» M €ro y3-
Kas IOKaJTHSalMA Ha MECTHOCTH. '

Kak yxe ynmoMHuHanoch, MHOTHE XXUTENHU CABINIANTH B3PHIB. «BhI-
SACHMNOCH TaKXXe, YTO 3HAYHUTENbHAfA 4acThb )XUTeNeH COBCeM He CibIIana
B3pHIBa U, YTO Camoe CyIIeCTBEHHOe, B3pbIBa He*CHBIIIANH Koe-KTo U3 6oj-
pereylomux» [33, c. 24]. OguH U3 cBHAeTeNeN paccKas3biBaeT: «...Bspui-
Ba He ciblman. TONbKO Iyl Kakoi-TO, M Cpa3y paMbl BBEUIETENH, a Ty KaK G5l
yoanunca. 11 He camoner rygen. I'yn 6511 NpOH3UTENBHBIH U KaKOH-TO XPHII-
neri» [33, c. 30].

Ipyroit cBuperens, modep, «...CAplIan U B3PHIB, H XIONKH, a B3PhIB
OXHOBpEMEHHO C 3eMIeTpsACeHHeM». «Jlameko I XUBeTe?» — IPOHOKAN
a. “KunomerpoB naTh ceBepHee BOpoHkH — “Ho ecnu 3emnerpsiceHue oT
B3pHIBa, TO €r0 BBl YCHBIIINTE CEKYHI Ha naTHapuath mosxe”. llodep ynop-
creyet: “Het, onHoBpemenno”» [33, c. 29-30].

A KpoMe TOro, «B3pbIB MPOU3OLIEN I0)KHEe TOPOAa, a HaubonbIlee Ko-
IMYEeCTBO MOBPEXAEHUH, Pa3bUTHIX OKOH U BEIBOPOYEHHBIX JABepeil OKa3a-
JIOCh CO CTOPOHBI CEBEPHOM, Ja elle 3a KHIOMETP M Aajiee OT MeCTa IPOHUC-
mectsua» [33, c. 24].

Koppecnionnent «IIpuoxckoii npasaei» H.H. ABqoHHHa, KOTOpas
cobupana matepuan Jis KOMHCCHUM U pelaKIMH, CKa3ala, YTO «I0AM,
CIyLIaBIIME PagUOINPUEMHHKH, 3aMedanu npuMepHo ¢ 1 4 20 MUH INyMHI U
HapyleHUs paguocBasu. OTMeTHna OHa TakXKe, YTO NPUMEPHO MONOBHHA
XKHUTeNeH ropofa B3phiBa He CHBIIIANH, a CABIIIAIH J[Ba XIONKa C IPOMEXYT-
KOM MeXAYy HUMHU B 4-5 cekyHA. beina He ofjHa, a TPU BO3AYILIHBIE COMHTOH-
Hble BOJNHBI: IlepBasg BbI3Bajla ApoXXaHHe crekon B Uyukoso, B 30 kM ot Ca-
coBa, Apyrasa 6nina caeimnHa B Kamome 3a 40 kM M TpeTbs, B CEBEPHOM Ha-
IpaBleHHH, OTKpPbIBana okHa ¥ gBepu B UrommHo — B 50 kM ot Cacosa. B
NPOMEXYTKaX MEXAY 3THUMHU BOJNHaMM Jaxke B 10 KM HUYEro He PeruCTpPM-
poBanock» [33, c. 34].

JlokanpHOe Bo3pelicTBHe CacoBckoro peHoMeHa 3a(pUKCHPOBAHO
B HEOIIPOBEP>KUMBIX CBUAETENHCTBAX: «...Kelne3060eTOHHbIE CTONOBI IMHHHI
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anexrponepegayu B 70-120 M He nocTpajany, NONYCTHUBIIHI TETHUI HaBeC
s ckoTa B 200 M He moOcCTpajal, CIOMaHHBIE BETKH M CyYbsl Y KyCTOB B
100-200 M oTcyTcTBYIOT, Hedpreba3a B 650 M He mocTpapana. Creasl paspy-
LIEHHUHA OT yAlapHON BONHBI HAYMHAIOTCA Ha PaCCTOAHUU OT OTHOTO KHUIIOMET-

pa u namee o 5-10 KM, a TpH ee ny4a 3adpukcupoBaHsl 3a 30-50 km» [33,
c. 52].

A.®. YepHseB, kpoMe TOTO, OY€Hb YOEAUTENHHO IMOKA3bIBAET, YTO
«B3pbIBHAA BOJIHA LINIa HE OT BOPOHKHy a K Hew» [33, c¢. 52]. O6 aToM cBH-
HEeTeNbCTBYIOT Pa3pyIlleHUsA B TOpojie, XapaKTep HakKlOHa CTONO0B OKO-
JI0 BOPOHKM, HaIlpaBlleHUEe NepeMellleHUA MEIIKOB C CeNUTPOH H
MHOTO€ Ipyroe.

HeBATHINA NMapajiOKC — MPU3IHAKU 3eMIEeTPACEHH .

«...MecraMu Ha paccToaHUH 1,5-5 KM OT BOPOHKH OLIYIUIaA0Ch He6OIb-
1moe 3eMnerpacenre. B qeBATHITaXXHBIX AOMaX Ha BEPXHMX 3Ta)KaX pacKadu-
Ba/mMCh MIOCTPH ¥ maganu Bemu» [33, ¢. 52].

HecaTsiii MapagoKc — HeOOBIYHbIE OLIYLIEHUA Y NIOAEH U XH-
BOTHbGIX 3200 40 COOBITHUA.

«...HekoTopsle pabOTHMKH HOYHONM CMEHBI XKENE3HONOPOXHON CTAHIIMH
¥ KOMOMHAaTa CTPOMTEIbHBIX MaTEPHANOB OUIYLUAlH AaBleHHe Ha GapabaH-
HbIe IePemOHKH;

— HaKaHyHe JHEM >XMBOTHbBIE HaYaNnH NPOABIATH OECIIOKOMCTBO, UCIYC-
KaTh 3BYKM, HEKOTOpbIE IBITANHCH GeXaTh;

— B CaMOM TOpOJie B Te4YeHHe TpeX-4eThIpeX AHEeH, NPeRIIeCTBYIONIMX
ABNEHMIO, “...oufyInanca (peHOMEH KaKOro-TO MPeRYYBCTBMA, Nponajan CoH,
OIIyIIaNcA Kakoit-To cTpax u T.4.”» [33, c. 53].

Brionne BepoATHO, YTO KOMHYECTBO MAapajoOKCOB Ha CaMOM Jiene
6onbure. Ho yxe nmepedyucieHHBIX NOCTAaTOYHO ISl TOrO, YTOOBI ybe-
putbcsi, — CacoBckoe cobbiTue 12 ampens 1991 r. HaCTONBKO HeO-
O6BIYHO C TOYKM 3peHMA TPATZULUOHHON HAayKH, YTO HHUKaKHe, Jaxe ca-
MBbl€ IIPOJyMaHHble, BEPCUH HE€ B COCTOSHHMHU CBA3ATb UX B €QHUHOE
JIOTMYECKH HempoTHBOopeuuBoe nenoe. Jli06oit U3 mepevyucneHHBIX
BBIIIIE€ MapafOKCOB ONPOBEPraeT BCAKYIO KIACCHUYECKYIO0 BEPCHUIO.

B caMoM [nene, caMBIM KOMIIETEHTHBIM 3KCIIEpPTaM He YyHalocCh
HaWTH IPUYUHY B3PHIBA, a OLleHKa POPMBI BOPOHKHM M XapakKTepa pas-
pYLIEHUH ClleNHaNluCcTaMH-B3PEIBHUKAMHU I10Ka3ana, YTO HUKAKOH U3
U3BECTHBIX UM ME€XaHHM3MOB B3pBIBa HE CMOT 6Bl MPOM3BECTH TaKUX
apdexToB. I[loaTomMy faxe oZHOro mapagokca BOPOHKH HOCTATOYHO,
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uyTO6BI OTHeCTHCh K CacOBCKOMY ABIEHMIO KaK K IPOABICHUIO HEU3-
BECTHBIX HayKe U/ U IpoueccoB. CobsiTus e B CacOBO MPOCTO H30-
OUNYIOT APYTMMH HepaspellMMbIMHU NMapafoOKCaMH.

Y mi060ro HenpeaB3ATOrO HCC/IENOBaTeNA 3HAKOMCTBO C IepevuC-
NeHHBIMU BbIle (paKTaMU MOXKeT IPUBECTH JHUIUb K OXHOMY >Xena-
HUIO — HAiTU 3TOMY COOBITHIO HeTpamuLMOHHOe oO6bacHeHHUe. [IpH
3TOM HY)XKHBI TaKHe THIIOTE3bl, KOTOPble BeAyT HAac K OTKPBITHIO HO-
BbIX 3aKOHOB, a He BBIBOJATCA Ha OCHOBE M3BECTHBIX HaM 3aKOHOB
NpHUPOALI, Bexb OYeBHAHO, YTO 3TUMHU 3aKOHaMM BCe NepeyUC/IeHHbIE
napagoKchl 00'BACHUTH IIPOCTO HEBO3MOXKHO .

BrioniHe MOHATHO, YTO UMEHHO TakMM IiyTeM nomien U A.®. Yep-
HiAeB. Id 3TOro OH IpHBIEK BHIABHHYTYIO UM paHee TMIOTe3y O Cy-
IIIeCTBOBAaHMHU B I'TyOMHax 3eMIU CKaTOr0 MOHU3UPOBAHHOTO 3dupa.
Ero ¢usuyeckue cBOiCTBa Ha MEPBHIX MOPaX, OYEBUNHO, HE MOIIHU
65T onucaHbl A.®. YepHsaeBsIM NOAPOOHO, IO3TOMY Bce 06bACHe-
HHUA HOCAT IIpeABapHUTENbHBIN, Ka4eCTBEHHBIN XapakKTep. )

«Co3pmaBanocek BIeyaT/ieHUE, YTO B MECTE€ BO3SHUKHOBEHHA BOPOHKH B
TedeHUue CeKyHH obpasoBanacsk chepa ray6okoro atmocepHoro Bakyyma pa-
AMYCOM N0 KHIIOMETPa, a BO3MOXHO, U 6onee. 1 umenno B 3ty cdepy xnsi-
HYZIO BOSAYILIHOE «I{yHaMH».

MHe U3BECTEH TONBKO OMUH MEXaHU3M €CTECTBEHHOTO 06pa3oBaHMA aT-
MocdepHOro Bakyyma — OBICTpOE BhIgeNeHUe U3 TNyOUH 3eMau 3HAYUTENb-
HOTO KOMMYECTBA OYEHb CKAaTOr0 MOHU3UPpoBaHHOTO 3dupa» [33, c. 25].

Hoiigs no 3toro o6bsacHenua B kHure A.Q. YepHsaeBa, A moHAN,
YTO MOA MOJENDb CYIIECTBEHHO OT/IMYaeTCA OT €ro ruimoTtessl 06 sdu-
pe C aHTUTPAaBUTALIMOHHBIMU CBO¥icTBaMH. Y XoTa mpencraBineHusa o6
a¢upHoit mpupone CacoBckoro ¢peHOMEHA U SAIBIEHUHM aHTHTPaBUTa-
IIMY Y HaC COBHNAfalH, HO MeXaHU3Mbl ObUIH pasHBIMU. [1aBHOE e
3aK/II049a/IoCh B TOM, YTO B MOeil MOJeNnH 3an0XKeHa NPHHIUIIMANbHO
HHasA Ujed O BellecTBe Kak O pa3peXeHHHBIX obnmactax B 3UpHOI
cpene. YTo6b1 MOHATD, HACKONBKO OTINYAETCA U B YeM COBIIaJaeT MOE
06BsACHeHHEe 3TOTO (PeHOMEeHa C TeM, 4TO npemnoxun A.®. Yepusaes,
He0OXOUMO H3IOXHUTh XOTA 6bI Ka4eCTBEHHO MOJENb 3(PHPHOTO TIPO-
CTPaHCTBAa U TeX MPOLECCOB, KOTOpPhle MOIYT B HEM IIPOMCXOAHUTh.
A 3aTeM BepHYTbCA K MoaenupoBaHUIO CacCOBCKOTO ABJIEHHA.
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2. MOIIEJIb 3®HUPHON CPEIbI

HanbHeAIui aHanu3 mokasanm, 4To CacoBckuit peHOMeH — He
eAUHUYEeH, NOXOOHBIMY NapaflokCaMHu H3o0uiIyeT MU TyHrycckas Ka-
TacTpo(pa, ¥ MHOXXECTBO aHANOTMYHBIX 3aTaflOYHBIX ABNeHUH. [Ipex-
e YyeM MPUCTYIHUTh K IONBITKAM HUX 00bACHeHUA, HeOOXOAMMO H3IIO0-
XHUTh T€OPETHYECKYI0O Mogenb nonobHoro pona sBineHuit. OueBUAHO,
YTO BHayaje Takasg MOJeNb MOXeT ObITh TONBKO IMPHONIMIKEHHOM, Ka-
4eCTBEHHOI1, T.e. IIpefBapUuTenbHoit. M Bce ke M3IOXHUTH ee HE06XO-
nuMo, n60 6e3 Hee Bce (PakTHI, KOTOPBIe OTHOCATCA K CacOBCKOMY H
TyHrycckoMy coOHITHUAM U KOTOpble OYyIHyT U3/IOKEeHBI manblie, HUIe-
ro, KpoMe M3yMJIeHHA U INOACO3HATEIbHOTO HeNOBEPMA, BHI3BATH HE
MOT'YT.

Bonee Toro, maxe uMesa pabouyio mMopmens 3PHUPHHIX TOPOBBIX
BHXpeH, 1 UCHBITBIBA PacTePAHHOCTb NPHU O3HAKOMJIEHUM C OIIMCa-
HUAMHU odeBHUALeB TyHrycckoro asiaeHua B 1908 r. Uem Gonbire s
usy4an ¢pakTel 06 OCTaBIIUXCA B Taire NOCIEICTBUAX 3TOTO COOBITHA,
TeM Oonblllee HegOyMeHHe M IOJNCO3HaTe/IbHOE XelaHHe KaK MOX-
HO ObICTpee 3a0BITh O HMX OBIaZeBald MHOW. JTH IOACO3HATENIbHBIE
HMITY/IbCHI, BUOUMO, UCIIBITHIBAIM OY€Hb MHOTHE U3 TeX, KTO 3HAKO-
muica ¢ Tyarycckum sasBneHueM. IIpuyuHa 3akimioyaeTca B TOM, 4TO
Heob6xomuMo MM60 NIPU3HATEH 3TH (PAKTHI LOCTOBEPHBIMU U, OCTaBAAChH
IIOC/IeloBaTeIbHBIMHU, COTTIACUTHCA C TeM, YTO HAIlIM COBpPeMeHHbIe
IpefcTaBleHUA O NMPHUpPOJe He MOTYyT OOBACHHUTH TAaKOTO poja ABIE-
HUA, THO0 PEelIHTh, YTO OYEBHAIBI MHOTOE NpeyBeIMYMIH M HaIlyTa-
¥, y4eHble He o KOHIIa YTO-TO MCCIIeqOBalM, YTO B OymylleM, Koraa
Bce (pakTHl 6ynyT IpPOBepeHHI elle pas, 6ynyr coOpaHbI HOIIOTHUTEND-
Hble MaTepHanbl, BC€ NMapajgoKChl [yHTYCCKOTO fABI€HHA HCYE3HYT
camu 1o cebe. Ho mocne BHUMaTeIbHOrO M3y4eHHA Haxke 4acTH Ma-
TE€PHANOB, KOTOpHIe COOpaHBI Y4eHBIMH 0 TyHIrycckoM ABIEHHM, IIOC-
Jie IPOYTEeHUsA XOTA OBl HECKOJIbKO KHHUT, U3JaHHBIX B IIOC/IEHEEe Bpe-
Ms, Tie IpeACcTaBleHbl ONIUCAHUA NOCIeNCTBUM TyHIycCKOro coObITHA
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M pa3iUYHble BepCUU UX O0BACHEHHA, CTAHOBUTCA OYEBUIHBIM, YTO
HUKaKHe JONMONTHHUTEIbHbIE HCCIEJOBaHUA He M3MEHAT IapafoKcalb-
Ho# cyru TyHrycckoro ¢eHomeHa.

MHe npMIIZIOCH OTHPAaBUTLCA B IyTh IO 3araflOYHBIM ClaegaM
Cacosckoro u TyHrycckoro cob6viTHii, UMes MHUIIL OOLIYI0 U BeChbMa
YIIPOLLIEHHYIO Mojellb 3UPHBIX BUXpel U CTPYKTYPH 3(PUPHOTO MIPO-
CTpaHCTBa. B Havase 3TOro MyTH MOA MOAeNb IOMOTIIa NOHATDH JIMIID
10-20% daxroB. Ho nipu 3TOM MOJens gaBana HafeXay, 4YTO MPUHIU-
MUAIbHAA CYIIHOCTh — 3(UPHBIA BUXPb C 3UPHBIMH NMy3bBIPAMU —
BepHa. Hamexxza sTa onpaspanachk, a ypOBeHb NOHMMaHHUA IIPOU3OIIE] -
mrero B CacoBo u B 1908 r. B TyHryccko# Tajire BBIpoC. DTOT pe3yib-
TAaT, KOTOPBIit fal MOHUMaHue (PpaKToB, OYKBAIbHO HECKONMBKO MecCAIEeB
Has3ajJ Ka3aBIIUXCA aOCONIOTHO HEBEPOATHBIMH U HEOOBACHHUMBIMH,
IIPU3HAIOCh, BOOAYLIEBU MEHA HaCTONbKO, YTO NMO3BONMUN HabpaThcA
CMENIOCTH ABUHYTBHCA Hanbllle U NPHUKOCHYTHCS K ABIEHMAM TaKOro
pona, xak HJIO, nraposble MO/IHHUH, 3eMIETPACEHHUA U T.[.

Hymaio, 4TO, UIA 3TUM MYyTEM, A MPOJBUIraloCch B HOBYIO 061acTh
3HaHHUI, K HOBOMY IIpelCTaBIeHUIO O HAallleM MHUpe, IPH 3TOM MeHA
He MOKHJaeT YYBCTBO MOJCO3HATENbHOrO 6ECIOKOMCTBA: a He yIylleH
T KaKOH-THO60 BaKHBIM acCIieKT, KOTOPBIA NIPOTHBOPEYUT pa3BHBae-
Moit Momenu. IToaToMy Bce MaTepuanbl, IpUBECHHbIE B KHUTeE, pac-
CMAaTpPHUBAIOTCA BCEro NUIIb KaK IpeIBapHUTeNbHOEe coo0lIeHne 0 HO-
BOi1 Mofenu GHU3UIECKOro NPOCTPAHCTBA.

Be3ycnoBHO, HAYMHaA TaKOTO POfia MOCTPOEHHUA, HEO6XOIUMO TIO-
HHUMaTh, YTO €CNU 3(PHUPHBII MUP pealeH, TO ero YCTPOHCTBO, TUHAMH-
Ka M pasHooOpasue HUYYTh He MpoIle MHpa BelllecTBeHHOTO. M ecnu
¢du3KKa MoTpaTHIA He ONHO CTOJNETHe, YTOOBI KaK-TO pa3obparbca ¢
BelI[eCTBEHHBIM clIoeM BceneHHOM, TO monaraTe, 6ynTo ymacrca cpasy
CO3aTh He TO YTOOBI KOJNMYECTBEHHYIO, HO JaXKe KaYeCTBEHHYIO TOY-
HYI0 MoJienb 3¢dHpa M UAYIIUX B HEM NPOIECCOB, OyneT NpocTo Hau-
BHO. M3yueHue a¢upa (ecnu oH, MOBTOPUMCH, peaneH) norpebyet’
YCUAHUA MHOTHX TBICAY YYeHBIX, IIPOBEAECHHUA THICAY IKCIIEPHMEHTOB,
U MpOMAET He OAHA COTHA JeT, mpexae 4eM 06 3¢upe MoxHo Oyner
PacCy)XIaThb YBEPEHHO M alileKBaTHO JleiCTBUTENbHOCTH. [loka Xe oc-
TAeTCA METOJ, aHaJIOTHIL, JIOTUKa U MHTyHIHA. Bce 3TO MO3BOMUT cHe-
JIaTh JIMLIb IEePBBIN IpeABapUTENbHbIN IIAr B IMIOCTPOCHUHM MOJENH
3(HUPHBIX HPOIECCOB.
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2.1. OCHOBOIIOJIATAIOIIIME ITPUHIIUITHI

IIpocTpancTBO BcenenHoi MeXAy BCeMH TeIaMH 3allONIHEHO
a¢upoM. Het mmycroro (6e3 scupa) npocrpancrBa mexny Hebec-
HBIMHU T€JIaMH, HET IIyCTOr0 NPOCTPAHCTBA H MEXAY IEMEHTaPHbI-
MH JaCTHIAMH.

Adup cocTOUT U3 MEPBUIHBIX ITEMEHTOB — MaKCUMOHOB, pa3-
MepbI KOTOPBIX COOTBETCTBYIOT (PyHIaMeHTanbHOM miauHe M. Ilian-
Ka — 107 cm. ’

Bce 3neMeHTapHBIE YaCTHIBI TaKXKe COCTOAT U3 MAKCHMOHOB,
PasHuMIIa MeXKXIY HUMH H 3¢HPOM, B KOTOPBIif OHH ITOTPY>KEHBI, 3aK-
JO9YAaEeTCA:

a) B pasIMYHOM CTPYKTYpe MaKCUMOHHBIX KOHCTPYKIIHIi;

0) B pa3sIHIHON IUVIOTHOCTH MAKCHMOHOB BHYTPH 3JI€MEHTap-
HBIX YaCTHI U OKpY>Karonleil ux 3¢pHpHOI cpexe.

CrpykTypa MaKCHMOHHOI «yIIAaKOBKH» B 3(pUpe TATOTEET K OT-
KPBITOMY THITY KBa3SMKPHCTA/UIMIECKOM pelIeTKH, KOTOpaA MOXeT
IPH 3TOM OBITH IPEHMYLIECTBEHHO 09€Hb PBIXJION, BOJIOKHHUCTOM.
B 3¢pupe noMUHHMPYET CHMMETPHUA PaBEeHCTBA M CHMMETPHUSA pery-
NAPHBIX TPEXMEPHEIX CTPYKTYP.

CrpykTypa MaKCMMOHHOM «YIIaKOBKH» BHYTPH 3/IeMEHTAPHBIX
JaCTHUI] TATOTEET K 3aKPHITOMY KJIaCTEPHOMY THIIy C MHOTOYpPOBHe-
BO# CTENEHBIO CBEPTKH KJIACTepOB. 31eCh HJOMHHMPYET LUEHTPAb-
Hasg CHMMETpHA.

ITT0OTHOCTHE MAKCHMOHHOM CTPYKTYPHI BHYTPH 3JIEMEHTAPHBIX
JaCcTHI{ HIDKE, YeM CPEeIHAA IVIOTHOCTh 3¢upa Bo BcerenHoi.

HTakx, MOXXHO TOBOPUTH 06 371eMEHTapHBIX YaCTUIIaX KaK O IY3bI-
pAx B adupHoM okeaHe BcemeHHo#. OmHako 3TH HY3BIPH MOTYT
HMETH JKECTKYIO BHYTPEHHIOIO KOHCTPYKIHMIO U3 MaKCHMOHOB. MHo-
rMe 3eMeHTapHble YacTULH (B 04eHb rpyoboM NpUOTMKEHUH) MOTYT
6bITh MONO6HBI TOABONHBIM JIOAKAaM B ITy6MHaX oKeaHa, CyMMapHas
IIOTHOCTh KOTOPHIX HMXKE, YeM IUNIOTHOCTh BOJBI, Gnmaromaps ueMy
OHH MOTYT BCIUIBIBaTh Ha NOBEPXHOCTG.

Taxkum o6pa3oM, npeanaraeTcs Mogenb*, B KOTOPO# NPOCTPaHCTBO
BcenenHoit (HasbpIBaeMoOe TPaAHULIMOHHON (PU3MKOIM BaKyyMOM) B OC-
HOBHOM 3aIlOJIHEHO Cpefoil U3 MaKCUMOHOB — 3¢pupoM. PoxnpeHue
mo60it aNeMeHTapHOR! YacTUIBI BHYTPU 3(pHMpa IPOUCXOTUT B MeECTe

* Tlogpobuee cM. [24].
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ero pasymnoTHeHHA. CBOGONHOE OT BONOKHHCTOM CTPYKTYPHl U3 MaK-
CUMOHOB IIPOCTPAHCTBO 3alIONHAETCA MaKCHMOHHBIMHM KOHCTPYKIIMA-
MM C MeHbIIEH IIOTHOCTBHIO. EC/iM Takas KOHCTPYKI[MsA OKa3bIBaeT-
Cfl JOCTAaTOYHO IPOYHOI B MeCTe pa3priBa apHpa, POXKIAETCA NIeMEH-
TapHaA 4acTuHa. [lepBUYHBIA NMOPOT NMOHWXKEHHUA IUIOTHOCTH, NPH
KOTOPOM MPOUCXOAUT MEPEXON OT 3(PUPHBIX CTPYKTYpP K BellleCTBEH-
HBIM, [laeT BO3MOXXHOCTb POXIeHHIO ¢oToHa. POTOH — 3TO MMEepPBUY-
HBI 1 MUHHMAaJIbHBIH YCTOMYMBHIN paspbiB crnomHoro 3¢gupa. Cko-
POCTh PacIIpOCTPaHEHHS TaKOTO Pa3phIBa («TPEIUHBI») B OMHOPOAHOM
U mycToM 3¢Hpe MOCTOAHHA MU paBHa CKOPOCTH CBeTa*.

B acdupe B pa3sHBIX HalpaB/IeHUAX MMOCTOSHHO JABMXXYTCA «TpPeIIH-
HbI» — (OTOHBI. B OTHenbHBIX MecTax 3(PUPHOI Cpemsl MIOTHOCTH
IOHMXKeHa ellle 6onble, yeM BHYTPpH ¢(OTOHOB. B yacTu atux obmna-
CTeil BO3BHUKAIOT U CYILIeCTBYIOT Ipyrue 3JeMeHTapHbIe YaCTHILHI.
CKOIUIeHHS 3MeMeHTapHBIX YacTUI] 060pa3yioT BelleCTBEHHBIN MHP
BcenenHo#, BINOTh A0 TralakTUK M UX cBepxckomneHuil. IloaTtomMy
NJIOTHOCTH BcexX Tell BcenmeHHOM (HayMHAasA OT aTOMOB U IO CBEPXCKOII-
JIEeHW# TallaKTHK), TaK )K€ KaK U IUIOTHOCTb 37e€MEHTAapHBIX YaCTHII,
HIKe POHOBOIM MIOTHOCTU 3dupa.

OyeBHAHO, YTO TaKasg MOJENb MHpaA MO CBOEH CYTH 3epKalbHO-
HPOTHBOIIONIOKHA TPAAULIHOHHOM MoJeny. MecTo mycTOTH B Helt 3a-
HMMaeT OTHOCHTENbHO IUIOTHasgA MaKCHMOHHasi Cpeia, a MeCTO IUIOT-
HBIX Tell — «Iy3bIpu» B 3¢pupe. X0TH, 6e3yCIOBHO, TEPMHUH «ITY3BIPU»
1A 60NbUIMHCTBA 3/1eMEeHTAaPHBIX YaCTHUI[ HEIIpUeM/IeM M TpHU3BaH
TUIIB TepefaTh pasHUIY B INIOTHOCTHU paclpefeneHUss MaKCHMOHOB
BHYTPU M CHapyXH 4YacTHI. BHyTpH sneMeHTAapHBIX 4YaCTHI[ eCTh
CBOM MAaKCHMOHHBIE KOHCTPYKIMH, HO OHHM 6oNee aXXypHH M MeHee
IUVIOTHBI, YeM KOHCTPYKUIHUA 3(HPHOH Cpensl BOKPYT HHX.

CBo¥cTBa MaKCHMOHOB HU3BECTHHI TONBKO Ha OCHOBAaHUM TEOPETH-
yeCcKMX pacuyeToB. HekoTopble HX mapaMeTpsl BepBble ObIIH PacCyu-
taHbl M. IlnaHkoMm. XO0TA MaKCHUMOH ABIAETCA IEPBUYHBLIM 3JIeMeH-
TOM, ero 3J1eMeHTapHOCTh MOXeT OKa3aThbcA MmmosHei. Ilo reopum
M.A. MapxkoBa [16], MaKCHMOH MOXeT UMETh CTOMb XK€ CIOXHYIO BHYT-
PEHHIOIO CTPYKTYPY, KaK M Hamla MeTaramakTHKa, M BHITIAZUT 3J1€-
MeHTapHO¥ 4YacTHIled NTHIIb A BHelIHero Habmiomartens. Ho mpu
3TOM, HECMOTPs HaXke Ha NpeAInonaraeMyio CBEpXC/IO0XHYI0 BHYTpPeH-

* MOXXHO NIPeRNONIOXKHUTh, YTO CKOPOCTb PAacCIpOCTpaHEHHS MMIIyIbca B MaKCHMOH-
HOM cpene Bcerna Gonplile CKOPOCTH CBeTa.
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HIOIO CTPYKTYpY, IS HaIlllero Mupa WnA
«IoBeJeHHe» MaKCUMOHa (BmonHe
3aCIMy>KUBawIIero Ha3BaHua «QPyHpa- \
MEHTalbHBII U TEPBUYHBIN 3Je-

MeHT» Hamleii BceneHHo¥) HUYEM He \ A
OT/INYAETCA OT «IOBEJEeHHUA» 1eN0C- 0 _'%, 11 "
THOTO M €[MHHYHOro o6bekra*. | oo N\ !

. Ilocxonbky MakcMMOH fiBNsAeTCA
OCHOBOY /711 IIOCTPOEHHUS BCETO Ma-
Te€pHaNbHOTO MHUPA, TO €T0 CBOMCTBA  pyc. 4, 3apucHMOCTD SHeprMH B3a-
JOJI>XKHbBI IIpERCTABIATD coboii Ha60p HMOJIeHCTBHA MAaKCMMOHOB OT pac-
OCHOBHBIX CBOJCTB Hallero Mupa. B~ CTOAHMA MY HUMMU.
YaCTHOCTH, U3 3TOTO TIOJIOXKEHHS ClefyeT, YTO MAaKCUMOHBI y4acTBY-
IOT Cpa3y B HECKONbKUX BHUIAX JBHKEHMA: OHU KONEeOMIOTCH, MyIbCH-
PYIOT, BpaIl[alOTCA U MepeMeIaloTCss OTHOCHTeNbHO ApYr apyra. Kpo-
Me TOT0, CBOMCTBAa UX TAKOBHI, YTO OHH B3aUMOHEHCTBYIOT APYT C APY-
rOM TOYHO TaK >e, KaKk B3aHMOJEICTBYIOT BCe 3JIeMeHTapHbIe
YacTHMIbL: Ha GMH3KUX paCCTOAHUAX OHU OTTANKUBAIOTCS, HA JaTbHUX —
nputarusaioTtca (puc. 4).

MakcHMMOH — NepBUYHBIA KUPNIHYUK Hamreir Bcenennoit. U3 mak-
CHMOHOB IIOCTPO€Ha cpena 3¢Upa U BCe dNMeMeHTapHbIe YacTHIbI. Kak
IIOKa3aJIo UCCIeJOBaHUe aBTOpa [25], COOTHOIIEHHE MTapaMeTPOB MakK-
CMMOHOB ¥ JpYrux o6sekToB BceneHHOI He cny4yailHO U ompenens-
eTcs 0cO6eHHOCTAMH rapMOHHUYECKHX MacIITaOHBIX KonebaHui (mynb-
canMil) MaTepHanbHOrO cybcrpara (puc. 5).

Bonee Toro, caMmu MakCHMOHBI U Hamia MerarajnakTuka MOpoXxuie-
Hbl CIIOXXHBIMH OOEpTOHHBIMU YeTBIpeXMEPHBIMH KolebGaHMAMH**,
KOTOpbIe CO3HAIOT CTOAYHE BOMHBI (pHC. 6). Y3/IbI 3TUX CTOAYHUX Ue-
ThIpEXMEPHBIX BOJIH ABIAIOTCA YCTOMYMBHIMU TPeXMEPHBIMHU 06pa3o-
BaHuaMHU. OHU IPUCYTCTBYIOT B MeTaranakTHyecKOM IPOCTPAaHCTBE
U CO3[al0T MHOTOMEPHYIO HepapXHYecKylo pelleTKy (puc. 7)***.

* [ToyeMy Takoe BO3MOXHO, NoxpobHO paccMoTpeHo M.A. MapkossiM [16].

** YeThipexmMepHbie KONEOAHUS MOXHO B IIEPBOM NPHONMIKEHUHM CYHTATH MYIbCAIU-
AMH. CBOMCTBa MaTepHaNIbHOIO Cy6CTpaTa B ZaHHOH KOHIEIMIMH He PaCCMaTPUBAIOT-
¢, T.K. Ha MacIITabHOM OCH €ro CTPYKTYPhl BBIXOAAT 3a TPaHUIBI BLIOPaHHOTO HHa-
nmasoHa: ot 107 cM mo 10% cm.

*** Bonee moxpo6HO MexaHU3M OOPa3sOBaHMA STOH HEPAPXMYECKOMH PEIIETKH OIH-
CaH B YNMOMAHYTO#I pabote «Macmirabuas rapMmoHus Bcemennoit» [25].
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Puc. 6. FapmoHudeckue xonebanus
Ha M-ocu (ympolleHHasd MOAENS).

MacmrabHo-rapMOHHYeCKHe KO-
nebGaHuA ABIAIOTCA OCHOBHBIM IPO-
1eccoM, GOpMUPYIOIIUM He TONBKO
crieniuUKY BelleCTBEHHOTO MUpa Bcee-
NeHHO (pa3Mepbl BCEX YCTOMYMBHIX
CUCTEM M PacCTOSHHUA MEXAY HUMH B
IPOCTPAHCTBE), HO U HEBUAUMYIO IJA
COBpPEMEHHBIX CPelCTB HabnoaeHUd
AYEUCTYIO CTPYKTYPY MaKCHMOHHOI
cpensl. Jleno B TOM, 4TO CIIOXKHBIE MacC-
mrabHble KonebaHus (B HPUBBIYHOM
IIOHUMaHHUM — MYNIbCALIMH ) TIOPOXKAA-
IOT B UCXOJHO OOHOPOAHOM Tpexmep-
HO# cpelle a¢upa 06macTH pacTsxe-
HHUA U CKaTHUA, TIOKOA ¥ ABMXKEHMA.
B pesynbraTe pacTtaxeHus acup pas-
pbIBaeTCA U B CBOOOJHOM IIPOCTpaH-
cTBe 006pa3yloTca d/MeMeHTapHbIE Ya-
cTuubl. Tak, B paspeiBax o6pasylorcs
6onee paspexxeHHBIE CTPYKTYPHI U3
MaKCUMOHOB, YeM B OKpPYXKalolieM
acupe, — OT 3NMEMEeHTAPHBIX YaCTHILL
no ramaktuk. Ectb o6nactu mpocrpas-
CTBa, B KOTOPbIX HHTep(epeHIHsa de-
ThIpeXMePHbIX Kone6aHUi TaKOBa, 4YTO
MIOABNAETCA MHOXECTBO ONHOPOMHBIX
y3noB. Tak 06pasyloTCd OTHOCHTENb-
HO peryIspHBI€ CHCTEMBI: 3BE3[HBIE,
KPHCTAIJINYeCKHe, TaJJaKTHYeCKHe U
UHEbIE,

OcHOBHasg [ONA AUHAMHUYECKHX
HUCKOKEeHUI MaKCUMOHHOM CTPYKTYPBI
He IPOABNAETCA BELIECTBEHHO M OC-

TaeTCA B BHJE TOJei HanpsHKeHMSA BHYTpHM 3¢upHOM cpensl. Hamps-
XeHHA IPHBOIAT B OCHOBHOM K pacCTAKEHHIO MAaKCHUMOHHOM peIlleT-
K4. BO3MOXHO, 4TO YaCTh TaKMX CHUIOBBIX MCKaXKeHHH MaKCHMOHHOM
CTPYKTYpHl OOHapy>XMBaeTcA B BHJle M3BECTHBIX HayKe CHJIOBBIX JIH-
HHUH noneit. MOXXHO IpenonoXuTh, YTO Apyrad HONS CHIOBBIX MCKa-
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XKeHU MaKCHMOHHOM peIlleTKH XOTA H
OCTaeTcd MOKa He BHIABIEHHOM, HO UIpa-
eT 60NbIIyI0 pONb B XXM3HHM BelleCcTBa
BcenenHoil.

B cuny u3BecTHOro 3akoHa pacnpepe-
JIeHUA 3HEepruM mo obepTOHaM M HUX Cy-
IIepNO3UIUAM, MOIHOCTH 6ONbILUEH Yac-
TH Y3/I0B pa3nUyYaloTcia H, COOTBETCTBEH-
HO, PasNUYaloOTCA CTENEeHH BBIPpaXXEHHOC- .
TH (yCTOMYHUBOCTH) A4eeK HePapXUYECKOH  pyc. 7. K7acTepHo-HepapxH-
pemeTkd (cM. puc. 7). YeMm Bbillle 06ep-  ueckas pemerka adupa.
TOH, TEM HMXXe €ro OTHOCUTE/bHAA 3Hep-
rusa. U3 aToro cnegyer, 4YTO yCTOMYMBOCTh MPOCTPAHCTBEHHOM AYEHUC-
TOM U HEPAPXHIECKON CTPYKTYpPhl HEOJHHAKOBA Ha PasNHYHBIX Macll-
tabax. ITO cO37jaeT CIO0XHYIO, HepapXU4YeCKH HEOAHOPOJHYIO I10 MOILII-
HOCTH NPOCTPAHCTBEHHYIO peEILeTKY.

BepHeMca K MoOmenu MacuITaOHO-TapMOHHYECKHX KoleGaHMit
(cM. puc. 6). Ha pucyHke npeacTraBieHsl THIIb OCHOBHOH TOH M OMH-
Haguath 06epToHOB — Bcero 12 macmrabusix rapmoHuk. Kak 6n1mo
II0Ka3aHo B KHMre «MacmrtabHasa rapMoHHus BcenmeHHO¥», OCHOBHOM
TOH MacIITaOHBIX KOMeOaHUIT CO3maeT MBa IMIaBHBIX y3/la BcenmeHHol Ha
M-ocu: Metaranaktuky (+28) u ee anmeMeHTHYI0 6a3y — MaKCUMOHBI
(-33). U3 MakcUMOHOB cOCTOHT 3¢HUp, KOTOPHIA B I[€IOM ABAAETCA
OCHOBHBIM Hamno/lHeHHeM BceneHHOM, MMEHHO MTO3TOMY OCHOBHOH TOH
M-kone6anuit cosgaeT cTpYKTypy BceneHHoit u ee camy.

OcranpHble 06epTOHA CO3JAIOT MacIITaGHBbIe y31bl Ha MacLITa0-
HOW OCH MeXAy 3THMM [IByMA KpaHHUMHU TOYKaMHU. ITH y3nbl Ppop-
MHPYIOT YCTOWYMBBIE A4eHKH B 2(pupe, B KOTOPHIX MOTYT HaXOJMTh-
ca nu60 MaKCUMOHHI B BHAE COOCTBEHHO fueeK 3(HPHOI peIleTKH,
nu60 MaKkCHMOHBI B BUJie OTJE/NbHBIX K/IacTepOB, IINIOTHOCTh KOTOPHIX
HIDKe OKpY)Kaiolei ux 3(UpHOI cpenbl, — OOBEKTHI BeIleCTBEHHO-
ro Mupa.

BemecTBeHHOe HamnonHeHUe BceneHHoOIl, B TOM BHJe, B KOTOPOM
OHa [OCTYIIHA U3YYEHMIO CETONHAIIIHEN HayKe, CO3MlaeTCAd HaYUHas C
mectoro (MIM C JBeHaalaToro) TOHa.

HTak, OTAeNbHBIE KNAaCTephl U3 MaKCUMOHOB — 3JIeMEHTapHBbIe
JaCTHUIBL. YCTOMYHUBOCTh KIacTepoB (371eMeHTApHbBIX 4aCTHIL) OIpefe-
IAEeTCSI MOLIHOCTBHIO y37la CTOA4YeN MaclITabHOM BOMHBI, KOTOpas €ro
U IOPOXJaeT.
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PaccrogHue Mexpy y3naMu TakXke 3ajjlaeTcsa oOiieil Cyneprosu-
nueit konebanuit Bcenennoit. IloaToMy paccToAHUA MeXIy yCTONYH-
BBIMM Y3/IaMH SABAAIOTCA HEKUM NMPOCTPAHCTBEHHBIM KapKacoOM YCTOM-
YUBBIX paccToaHMi BcemenHoit. TakuM 06pa3oM, He TOIBKO pasMephl
YCTOMYMBBHIX BellleCTBEHHBIX 00'beKTOB BceneHnHoM, HO M pacCTOAHMA
MeXJy HUMHU B CIOXKHBIX aHCaMOneBBIX cHCTeMaX (KpHCTanibl, 3Be3-
IHasA CTPYKTypa ralnakTHK, ralakTHYecKas CTPYKTypa CBEPXCKOIUIEHUI)
3aJaloTCad MHTeppepeHIHOBHOM KapTHHOM MacIITa6HBIX KOMe6aHHMiL.

Tak ob6pasyloTcsa s4eucTada CTPYKTypa MeTaranakTuky, a4eucTas
TpaBUTAIlMOHHAA CTPYKTYpa 3BE3J BHYTPHU rajlaKTHK, AYEHUCTaA CTPYK-
Typa KPHUCTAIIMYECKUX TeJl, A4eUCTaA CTPYKTYypa BHYTPHU CIOXHBIX
Afep aTOMOB M T.N. bnarogapsa CIOXHBIM MacIITaOHBIM KOneOaHUAM
BO BceM 60raTcTBe MX 06€pTOHOB, BeCh MUP HANONHEH SYEHKaAMHU yC-
ToyuBOCTU. HekoTophle U3 HUX 3aMOTHEHBI BEUIECTBEHHBIMU CTPYK-
TypaMH, COCTOSIIIUMH M3 3€MEHTAapHBIX YaCTHI, APyrHe — HeT. 3a-
IIONTHEHHBIE AYEeKY — BeleCTBEeHHBI MHUpP BceneHHO, He3allONMHeH-
Hble g4eiiku — 3¢upHbIit MUp Bcenennoitr*.

Ecnu paccMaTpHBaTh BellleCTBEHHOE BOINoOuieHNe 3(QUPHBIX A4e-
€K, TO Myd4llle BCEro 3TO JeNaTh Ha IIpMMepe CTPYKTYphl MeTtaranaxk-
THKH. '

Kak u3BecTHO, OHa BCA 3allOJIHEHa PaBHOMEPHO paclpeneeHHbI-
MU 110 MPOCTPAHCTBY AdeiikaMH (puc. 8). ITH syeitku, oOHapyKeH-
Hble aCTPOHOMaMH BO BTOpO¥ monoBUHe XX B., CO3NAIOT KapKac Mpo-
cTpaHcTBa MeTaranaktuku. Kapkac He MMeeT IIEHHOM CTPYKTYpBHI, KaK
IIpenIonarajaoch CHa4dajaa, ero CTeHKU «ObIpABBI». [[pyrUMHU CIOBaMH,
Kapkac o6pasyeTca CBOEro poja «TsXKaMH» — OJHOMEPHBIMHU CTPYK-
TYpPaMH, KOTOPbI€ CO3JaIOT HE CTONBbKO NEHHUCTYIO CTPYKTYPY, CKONb-
KO BOJIOKHHUCTYIO (pHC. 9).

Ecnu Tenmeph mepeiiTH M3 Mupa MacmTaboB MeTaramaKTHYeCKHX
CTPYKTYp B MHp MacuiTaboB 3(pUPHBIX CTPYKTYpP, TO OOHapy>KHBaeT-
cs mopasuTenbHoe nojgobue. CormacHo teopuu JIx. Yunepa, ToHkas
OpraHu3auysa IPOCTPAHCTBA UMeeT BOIOKHHUCTYIO CTPYKTYpy (puc. 10).

* TpagHIMOHHAsA HayKa B OCHOBHOM H3Yy4YaeT JIMIUb BellleCTBEHHBINI MUP M IPaKTH-
4eCKM HHYEro He 3HAe€T O CBOICTBAX 3QHUPHON KOMHOHEHTH BcenenHoi. B atom
NPHYMHA BCeX Mpo6ieM, KOTOphIe BOZHHKIM H NPOAOKAIOT BO3HHKATh B PaMKax
COBpeMEHHO! HAay4YHOIl mapagurmbl. PacIIUpUTh TOPH3OHTH NpefcTaBieHuit o Bce-
NIEHHOM, BKIIOYHMB B paccMoTpeHMe U 3¢HUpHBIN MUP, — TNaBHad 3afa4a GymyIueit
Hay4YHO! MapagurMbl.
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Puc. 8. Crpykrypa Meraranaktuku [17, ¢. 134-135].

Ha 3Toi1 kapTe MOKasaHO pacIpefieyieHMe XBYX MWNUIMOHOB TaJlakTHK (Bcero ux me-
CATh MHIIMApPAOB) MiA OFHOro M3 ydacrkoB Heba. [anaxTmiat cobpaubt B cBepx-
CKOIUIEHMs, KOTOpEIe OOPasyloT CIIOM M JEHTHI, pasfeleHHbe GONBIIMMH IYCTOTA-
MH ([0 CTPYKTYpe 3TO HAallOMMHAET NEHY).

Ilpy 3TOM ecnU Takasg CTPYKTypa ABHNAETCA IIOAOM Teopuu JIXK.
Yunepa, ToO BOMOKHHCTasA CTPYKTypa MeTaranakKTUYeCKOM PEIeTKH sB-
JNISIETCA HaleXXHO YCTaHOBIIEHHEIM ¢pakToM. Cnenyer o6paTHTs BHMMa-
HHE Ha TO, YTO BOJIOKHHUCTaA CTPYKTYpa MaTepHM NPOABASAETCA UMEH-

HO Ha MacmuTabHHX XKpasx Bce-
nessoit (puc. 11).

BonokHa MeTaranakTHiecKom
CTPYKTYPBl COCTOAT M3 CBepX-
CkoNnnesun ranaxtux. M xors ra-
NMAKTHKHU PacHoOOXeHBl He TONb-
KO B BOJNOKHax, HO M MEXAy
HHMH, OHHU 3aATIONHAIT AYEHKH
HepaBHOMEPHO, COCPENOTaYUBa-
JACh B OCHOBHOM B «TSDKaxX» Kapka-
ca, a BHYTPH A4€EK MX Tropaspgo
MeHblre. [lo3TOMY ecnH Ha Mac-
mtabe AYeek MeTaranakTuKa Of-
HOpPOHHA, TO Ha MacmITabax OgHOI
AYeNKH — HEOZHOPOIHA.

Puc. 9.
«B6nmusu» AveMcras crpykrypa Merara-
NMaKTMKH MOXET OBITh TaKOBa, KaKo¥ OHa
sfech u3obpaxeHa.
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Puc. 10. Boamo)kHas pasmep-
HOCTh HNPOCTPAHCTBA HA Mac-
Tabax NMIAaHKOBCKON AJMHBL.

Ecnu onycTuThCa 110 MaciuTabHOM OCH
BHHM3 U PacCMOTPETHL AOCTATOIHO OONbIIOE
CKOIZIEHUE TAJIAKTHUK, NPOCTPAHCTBO ONATH
BHITTIAAMT OAHOPOJAHEIM, BeJlb TaNaKTHKHU
BHYTPH CKOTIIIEHHI paclripefeieHsl OTHOCH-
TebHO paBHOMepHO. ONyCTHBUIMCH IO
MacuITabHOM NeCTHHIIE ellle HIDKe, 0OHapy-
MM, YTO 3BE3bI BHYTPH CKOTUIEHHH ra-
NaKTHK pacupefeneHbl HEOMHOPOXHO: OHHU
COCPeOTOYEHEI B Ta/IaKTHKAX, a MEXJLy ra-
TaKTUKAMH HMX HeET.

Cpenas eme omuH mar no M-necTHu-
11e BHM3, 0OHapy>kuBaeM Ha Macirabax ra-
NTAKTMK PaBHOMEPHOCTH BEIECTBEHHOTO
HaloOJHEHHA — 3BE€3[HOE paclpeleNneHue

BHYTPM OONBHIMHCTBA TaJaKTHK SBASAETCH OOHOPORHBIM, OmHAaKO
HIDKE I10 MacuuTabHOM NecTHUIE, HA YPOBHE IINIaHETHBIX CHCTEM, paB-
HOMEPHOCTH OIATH HET: OCHOBHAM NOJA MACCHL COCPENOTOYEHA B LEH-

TpanbHOM 3Be3JE.

OnyctuMca 1o MacmTabHOM JIECTHUIE elle HHKe, Ha YPOBEHB
KpHCTANINMMYECKOTO CTPOEHUS TeNla. ATOMBI BHYTPH KPHCTAINIOB pac-
npeneneHsl paBHOMEPHO H OJIHOPOJHO.

3arnAHeM BHYTPb aTOMa. 3jech
HeT PaBHOMEPHOIO paclipefielieHus
3MeMEHTAaPHBIX YacTHI: 60nblIas HX
Macca COCPeJlOTOYE¢Ha B IICHTPE, B
anpe. OnaTe Habmonaerca nepexon
OT paBHOMEPHOTO 3allOIHEHHA K He-
PaBHOMEPDHOMY. A e€ClIM ONYCTUTHCA
nmo M-ocH eule HHXXe, Ha MaciuTab
OTIENBLHOTO RTOMHOT0 Apa, TO OJHO-
PONHOCTH, HAaNONHEHHA ONATH BOC-
CTaHABNMBAETCA: HYKJIOHBI pacnpene-
JIeHBl BHYTPHU Sipa pETYAsipHO.

M3 nipuBeeHHOro BHILIE OIHCA-
HMA BHAHO, YTO BEIIECTBO 3alONHA-
€T NMpOoCTpaHcTBO BeenenHoit pasnuy-
HBIM 00pa3oM: Ha OOHHMX MacuTab-

0 | PaameprocTn
obvexTon 0

0 1 1 t

—33 =3 +28 >
Puc. 11. PaamepHocTh 06BbeKTOB BO
Bcenenno#t nospIIaeTcs IO Mepe
yOaneHHs OT ee MacUITaOHHIX Kpaes
(rme pasMepHOCTB CTPEMHTCHA K
HYII0) ¥ IpUOAKMEHNs K MaciTab-
HOMY LeHTpY Bcenernoi.
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HBEIX YPOBHAX OTHOPOIHO, Ha APYTUX — HeoxHOponHo. Ilockonbky on-
HOPOLHOE pacIpefeNeHUe Bel[eCTBa MOXXHO B IEPBOM NpPHUOMIDKEHUH
Ha3bIBaTh AYENCTHIM (KBa3MKPUCTANMIECKUM), 3 HEOMHOPOJHOE —
KJIaCTEPHBIM (LEHTPOCUMMETPHIHBIM), TO COOPMYNHpPYEM KadeCTBEH-
HYI0O 3aKOHOMEPHOCTB: IIPH IlepeMeNIeHHH BIONb MacmTabHON ocu
BcenenHoit cTpoeHue BelllecTBa NEPHONUYECKH MEHAETCA C PErynsAapHO-
ro Ha HeperynsapHoe. J1a npubnmxkeHHas popMynuposka Heobxonuma
30eChb 1A TOrO, YTOOBI IMOKa3aTh, HACKONBKO PasHOOOPa3HON MOXeT
6bITh CTPYKTypa OpTaHM3alMHU BellecTBa BO Bcenennoi. M mostomy
TPYLHO CBECTH 3aKOH €€ OpPraHH3allUM K OFHOM cXeMe.

Crpyxrypa oprauusanuu 3¢upa Ha pasHbIX MacCIITaOHBIX YPOBHAX
MOXeT OBITH He MeHee CNOXKHOI, YeM OIIHMCaHHas BHILIE CTPYKTypa

...........

''''''
.........
p e ok had

a) 6e3 kmacTepos 6) KnacTeps Ha He- B) KIacTepel Ha
KOTOpBIX Macurtabax BCex Macmrabax

M-och a 6 B

I) KJIacTepsl Ha Bcex MaciuTabax
TONMBKO Ha rPaHKIAX Meraknacre-
poB (BapMaHT «MeTaranaKTHKa»)

Puc. 12. Pasnvynble BapHAHTHI KNACTEPHO-HEPAPXHUYIECKOH CTPYKTYPHI M MX OoTOOpa-
JeHHe Ha MaciiTabGHOM OCH.
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BermecTBa. I103TOMYy BO3HHKAIOT BONPOCH: ABASAETCA NH CTPYKTypa
a¢Hpa OMHOPONHOIM Ha BCeX €e MAaclITAOHBIX YPOBHAX MIM OHa Opra-
HH30BaHa B KJIacTephl pasnuyHoro macurraba (puc. 12)? U ecnu xnac-
Tepsl €CTh, TO HX CTPYKTypa Mofo6Ha MM CTPYKType BelleCTBEHHOTO
HanonHeHus BcemeHHOM?*

Ha nepsBoM 3Tame MOJEenHpOBaHHA

3(QUPHOTO NPOCTpaHCTBa BcemeHHOM
MOJXHO IPEeNIONIOXUTh, YTO CTPYKTYpH-
poBaHHe 3¢pHUpHOro Mupa mnopobHo
CTPYKTYPUPOBAaHMIO BellJeCTBEHHOTO MH-
pa, T. e. UMeHHO crienuduKa CTpYKTypH-
poBanusa 3¢upa sagaer crnenuduKy Be-
I{eCTBEHHOTO HAIMONMHEHHUs IIPOCTPAHCTBA
Bcenennon. IlosTomMy B panpHeHIIeM
IIpY NOCTPOEHUHU Mopenu 6ymeM OmM-
PaThCA HA BAPHAHT KIACTEPHOTO-MEPAP~  p. 13 [lysups 5 sdupe —
XHYECKOTO MOCTPOeHUA 3dUpa (CM. PHC. paspsis B peaynbTaTe pacTsxe-
128). IIpu 5TOM HeOOXOHLHMO OTMETHTH, HHA ddupa.
YTO, HE3ABHCUMO OT BHhI6Opa ONHOPOAHOIO MAM KIACTEPHPOBAHHOTO
BapHaHTa, BOMU3HM BelIeCTBEHHBIX Tel 3(UP NTOKANTbHO HEOAHOPONLEH
(puc. 13). Yto, kak 66110 MOKA3aHO B [24], ¥ ABIAETCA IPUYHHOM B3a-
HMHOTO I'PaBHTAI[HOHHOIO NMPHUTMAKEHUSA Tell.

Adup HeonHOpOREH M Ha rpaHMIAX AYeeK (KIAaCcTEPOB), MOCKOIMb-
Ky MakCHMMOHHas CTPykTypa Tam gedopmuposana. [Ipuauna nedopma-
UMK 3aKIIOYaeTcs B TOM, YTO KlacTepHble (MacIITaOHBIE) YIIaKOBKH
HapyLIAIOT HOPANOK B TpexmepHoU cpene (puc. 14). 3to oburee cBoii-
CTBO npocTpaHcTBa [10], He 3aBHCAIIEe OT pasMepOB 3N1EMEHTOB YyIla-
KOBKH. CleloBaTenbHO, HEOTHOPOLHOCTH, KOTOPHIE CO3AAIOTCA Mac-
M TaOHO-TApMOHMYECKUMH KoneGaHuAMH, DedOPMHUPYIOT NEPBUYHBIH
TpexXMepHsIil cybcrpar 3adupa (ecmu TakoBON, KOHEYHO, KOorga-nubo
Boo611e 6bIn). MOXHO BBHIpasHUTh 3Ty Mielo 6onee KOPPEKTHO: BHYT-
pH Adeiixu 3dupa MaKCUMOHHBIU Cy6CTpaT OPraHU30BaH PEryasipHO
(kpucTannononobro), a Ha TpaHMIIaX 3DUPHBIX A9€eK MaKCHMOHHLIN
cybcTpaT OpraHM30BaB NHO-HIpyroMmy, 6e3 perynspHoro nopsaka. M3
3TOTO CleAyeT, YTO BCe MPOCTPAHCTBO 3PHPa MPOHHU3AHO CHIOBLIMHU

* JlanbHelilllee pasBUTHE TEOPHM MacUITaGHO-TapMOHHYECKHX KonebaHuit, NpoBo-
JleHHe HaOMIOREHUM M MOCTAHOBKAa IKCIIEPHMEHTOB ¢ 3(PHPOM NOo3BONMT B Gymyniem
MONY4UTb OTBETHI HAa 3TH BOIPOCHI.
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Puc. 14. InoTHas ynakoska 1IapoB Ha MIOCKOCTH (3, 6) mosBongeT coapaBaTh MIOT-
HEHUYIO YNIAKOBKY B 2-MEpPHOM NpocTpaHcTBe. [In10THaA ymakoBka 1IapoB B o6beme
(B) He mosBonAET CO3NABATH TUIOTHEHIIYIO ONHOPOAHYIO YIIAKOBKY B 3-MepPHOM IIpO-
CTPaHCTBe. :

(BeuleCTBEHHO He NPOABIEHHBIMH) FPaHHUAMH MEXAY SYeHKaMM
BCEX YPOBHei MepapXHU: OT MAaKCHMOHOB 0 CBEPXCKOIUIEHMH ramax-
THK. PaccToaHMA MeXAy MaKCHMOHAMH B cpefjHeM GONbIlle Ha IPaHH-
nax, 4eM BHYTPH KnactepoB. TakuM obpasoMm, moboi Knacrep pacrs-
TMBaeT MaKCMMOHHYIO IIEPBUYHYIO PEIIETKY Ha CBOMX rpaHuiax. Ilo-
3TOMY PacCTOSHMA MEXAY MAaKCHMOHAMM Ha I'PaHMLAX KJIacTEpPOB
BCerga HeCKOnbKo OOnblile, YeM BHYTPH.

Yem 6onsiue knacTepsl (4eM BBINIe UX MacIITaOHBIN YPOBEHB),
TeM 6onbine pasmep 30HH fedopManUH MeXAY HHMH, TeM B GONb-
Iefi CTeNEeHU pacTAHyTa U nedopmuposana s¢pupHas peurerka. Jpy-
MMM CNMOBaMH, YeM KpyIHee s4deiika 3¢Hpa, TeM LIHpe IpaHHUIBI
MeXTy HUMHM, TeM Gonblias obnacTs 3¢pupa BoBnedyeHa B H3OHITOUYHOE
HanpshKeHUe U paspylieHHe OgHOpoaHOCTH. [InmoTHOCTH 3dupa Ha
IPaHMIIAX AYeeK MEHBIlE, YeM IUIOTHOCTh 3¢pHpa BHYTPH AYeeK.

XoTA BHYTPpH f4e€K MakCHMOHHas CTPYKTypa 3dupa MeHee Ha-
pYLlIeHa M MeHee HampsikeHa, YeM Ha TPaHMIAX MEeXOY 3TUMH AYeli-
KaMHM, HeOOXOnMMO IMMOHUMATE, YTO mobas KIacTepHas s4efKa B 3¢Qu-
pe (MCKTIOYaA TEPBUYHYIO, CAMYIO MaleHbKYI0) HMEET BHYTPH cebx
pasiieneHHs Ha sT9eliKM MEHbINEro MaciuTaba, MO3ITOMY ee BHYTPeH-
HAiA CTPYKTYpa JIOKanbHO HEOLHOpPOJHA W HapyuieHa. Ee BHyTpeHHIOI0
CTPYKTYPY OT BHEUIHEH I'PaHHUUBI OTIHYAET TO, YTO BHYTPEHHHE [e-
dbexTrl, paspeXxeHHUsA H HCOTHOPOAHOCTH IO CBOMM MacuTabaM OTHO-
CUTENBHO MEHbIlle BHELIHUX HEOTHOPOLHOCTEN M AedeKTOB.

[TepeiineM X pacCMOTpeHMIO APYTOM CTOPOHBI MOAenu 3PHUPHO-
ro ycTpoiictea BeceneHHON.
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Her HMKakuX MPUYMH NHUIIATH U caMy MeTaranakTUKy BceX H3Be-
CTHBIX HaM BMUIIOB [BIDKEHUA: KONeOAHUA OTHOCHTENBHO APYTHX MeTa-
TaNaKTHK, BpallleHHs, NepeMelleHUs M... Nynbcanuu. Ilynbcanusa co-
cTOUT U3 ¢assl pacmiuperHus u ¢asn okatus. KocMonornyeckue fran-
HBle CBHUJIETENBCTBYIOT O TOM, YTO B HacToslllee BpeMsa MeraramakTuka
HaxonuTca B (pase paciiuperusa. Bo3aMoXkHO, B HaJbHEHINIEM OHA BOJi-
neT B (asy okaTHdA, 3aMKHYB T€M CaMBIM IMKI IYJIbCAI[HOHHOIO JBU-
xeHusa. OpHaxko aAnsa Hac ¢asa pacluMpeHHsA HMeeT HacTONbKO GOIb-
IIYI0 MPOAOIDKUTENBHOCTE BO BPEMEHH, YTO [IOKAa MOXXHO He paccMmar-
PHBAaTh IPOTHBOIONOXHYIO (asy.

DonbIIMHCTBO aCTPOHOMMYECKUX HAGMIONEHUI CBUAETENLCTBYET O
TOM, 4YTO 06pasoBaHMe raJlaKTHK ¥ 3Be3Jl, a CIeNOBATENbHO, U 6OML-
IIHMHCTBA O0OBEKTOB BENIECTBEHHOr0 MHpa Hayanock 10-15 mnpp mer
Hasaj, KOrga Bo3pact MeraranaxTuku 6win paseH 1 Mapn net [3], a ee
paguyc coctasiaan npuMmepHo 10% ¢m. C tex mop pasmep Meraranak-
THMKH YBENUYUACA Ha NOPAAOK U NpUMepHO paseH 10?8 cm.

B xagectBe paboueit Mojens NpeANONOXUM, YTO B «BO3pacTe»
1 mapza ner MeTaranaxtrxa 6b11a 3an10MHeHa MaKCHMOHaMH IUIOTHO. 3a
nocnenywoue 10-15 mapa net paciuMpenus MeraranakTuka yBenu-
4Yunacek B pasmepe 6onee yem B 10 pa3. Ee 06beM BHIPOC COOTBET-
ctBeHHO 6onee yem B 1000 pas. Ecnu nmpennonarark, 4YT0 KOMHYECTBO
MaTepUH (paBHOE€ KOMMYECTBY MaKCHMOHOB) B MeraramakTuke ocTta-
eTCsl HeM3MeHHHIM (3aKOH COXpaHEeHMs MAaTepHH), TO IVIOTHOCTH 3a-

MONHEeHUsA MaKCMMOHaMu MeTaranak-
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Puc. 15. PaspuiB B a¢upe, 3anon-
HEHHHIH KAOYKaMH NEepBHIHOMN
apUpHOH yNaKOBKH.

TUKH 3a nocnegHue 10-15 mnpp ner
yriana B 1000 pas.

Ecimu 651 3TOT mponecc pasymnnor-
HEHUA HE CONPOBOXXAANCA IepecTpoii-
KOM BHYTPEHHEM CTPYKTYPhl MAKXCHMOH-
HO Cpefibl, TO €e NepBUYHAA Cpena Ho-
>kHa Oblma OBl pasopBaThCA HA OTHENE-
Hble KJIOYKH TINOTHBIX MaKCUMOHHBIX
ynakoBok (puc. 15), Mexay KOTOPHIMH
6810 6H1 cBOOOAHOE OT MAKCUMOHOB
IIPOCTPAHCTBO. IJTU KJIOYKM MaKCH-
MOHHBIX CTyCTKOB 3anuMmany 6su1 0,1%
061eMa coBpeMeHHON MeTaranakTukH.
YacTp M3 HHX OpPEBpPATHIACHh OB B HO-
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Bble CTPYKTypPHBIE 00 beIUHEHHS — 3NIeMEHTapHble YacTUlbi. [Ipu-
MEpHO TaKO¥M IPUHUMII OPraHU3alUM MaTEpHaIbHOIO MHpa U IIpeh-
JIaraeT COBpEeMEHHasA KOCMOJIOTHA B KayecTBe €UHCTBEHHO BO3MOX-
HOTO.

Ha nepsoM 3Tare aHanu3a He Tak BaXKHO, ¢ Kakoro Bo3pacta Bce-
JIEHHOM M C KaKOro pasMmepa IUIOTHO YNIaKOBaHHasg MaKCMMOHHas cpe-
Jila MOTJIa Ha4yaThCA PBaThCA Ha KNOYbs, ¥ KaKas IJIOTHOCTH 3aIlONIHe-
HUsA MaKCUMOHaMH IIyCTOTO IIPOCTPaHCTBa NpENIONaraerci B TaKOM
BapHuaHTe COOBITHIT. BO3MOXHO, YTO IZIOTHOE 3aIlONIHEHHE MaKCHMO-
HaMu Ob0 nIpu papuyce He 10% cm, a 10% cM, ¥ IIOTHOCTH B Ha-
crosmiee speMsa He B 1000 pas, a B 1 000 000 pa3 HHMXXe HCXOLHOM.
BaxxHo gpyroe — TO, YTO MCXOJHO IIOTHas K CBA3aHHasA cpela U3
MaKCMMOHOB B TaKOi MOJielM CO BpeMeHeM IpeBpaTHUIIaCh B pasop-
BaHHYIO Ha KN04bsl (YaCTHIIBI), HECBA3AHHYIO Cpefy, MUIIEHHYIO Ka-
KOUi-nmu60 06 bemHHAIONIEN €6 MAKCHMOHHOM CTPYKTYPHI.

MoxHO, OAHAaKO, MPEeAIIONOXUTh U APYroil BapHMaHT pPasBUTUA
cob6biTi. IlepBuYHasgs MakCMMOHHAA cpella IPM pacUIMPEHHHU He pas-
pBIBanace, Kak IIOTHOE TeNO, a paCTATMBANACh M IlepecTpauBana CBOIO
CTPYKTYPY, co3faBas Bce 0ojiee aXXypHbIe, HO CIUIOIIHBie (He pasop-
BaHHBIe) 06macTH. 3ecs BBOAUTCA OOUH U3 OCHOBHBIX NMPHHIIMIIOB
NAaHHOM MOJENH — NPHHIMII COXPaHEHHA CBA3AHHOCTH NMPOCTPaH-
crBa 3¢upHOI cpenpl. U3 3TOTO MpUHIKIIA CIEAYET, YTO BCE B3AHMO-
melcTBUA BO BeeneHHoOM nepenaioTca 4yepes MAKCHMOHHYIO Cpefy —
aup. [Ina cpensi, CTPYKTYpa KOTOPO¥ HE MeEHSET CBOEH BHYTPEHHEH
PasMepPHOCTH, HEBO3MOXXHO COXpaHEHHE CBA3AHHOCTHU IIPU yMeEHbIile-
Huu mwioTHocTH B 1000 pas. CnemoBarensHo, NpHU pacmiupeHUn Me-
TaraJlakKTHKH NOJDKHA 6blIa MEHATHCA Pa3MEPHOCTH CTPYKTYPhI 3pu-
pa. B paMkax camoi pocToit MOJIENH BO3SMOXXHO COXpaHeHHe CBA3aH-
HOCTH 3a CYeT MepPecTPONKH MaKCUMOHOB U3 06'b€MHOM KOHCTPYKIMH
B nuHeiHYIo (puc. 16). O6beM Tsxell U3 MaKCHMOHOB, «IIIOTHO» 3a-
IMOMHAIOIIHUX IIyCTOE NPOCTPAaHCTBO, MOXeT ObITh B 1000 pas MeHblle
ob6beMa 3TOrO mycToro npocrpascrsa. Ilpu sTom Bce paBHO coxpaHs-
eTca rnobanbHas OXHOPOAHOCTH 3¢Hpa U ero CIUIOIIHOCTb.

Oy4eBUAHO, YTO BHILIENPHUBEJEHHaA JTOTUKA COXPAHEHHS CBA3aHHO-
CTH IIPOCTPAHCTBa IIpMBeNIa Hac K BOJIOKHUCTOM CTPYKType, TOYHO TaK
Xe Kak apyrue coobpakeHus mpuBenu K Heit Jx. Yunepa.

YBenuyeHnue paccToAHUA MeXAy MakeMMOHaMH B 10 pa3 mpuso-
IUT K AYEUCTOH CTPYKType 3dupa co cpenHuM marom 10732 cm. Sveii-
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Puc. 16. B nponecce pacliMpeHHA NEepBHYHOH IOTHON YIAaKOBKH ee CTPYKTYpa pa-
CTATHBAETCA M NEPECTPaMBAETCA B AYEHKH.
R — paauyc $poToHa, r — pagHyc MaKCHMOHA.

KM Takoro Macumraba ans BHENIHETO HaGMIOmaTeNs OCTal0TCH IPaKTH-
YeCKM He3saMEeTHBIMH. Beib B 3KCIEpHMEHTE YAANOCh «IMPOUIYTIaTh»
MaTepHIO Bcero mumib Ha Macmrabax 1077 cM. CnenoBaTenbHo, 4yB-
CTBUTENBHOCTb CAMOTO TOHKOTO MHCTPYMEHTA B PyKaX y4eHbIX Ha 15
HOPANKOB HHMXE TOM, NMPH KOTOPOH MOXHO OHIIO 6Bl O6HAPYXUTH
«IbIpKku» B 3(UPHON cpefe.

Pasmepsl syeek apHpa MeXAY TATaMH U3 MaKCUMOHOB IIPH 3TOM
xoTa ¥ BenukH (107 cM), HO He HACTONBKO, YTOOH! BHYTPH HHX MOT
obpasoBaThca GOTOH, pasMep KOTOPOro (COrnmacHo rUIOTese, paHee
BBIIBHHYTOH aBTOpoM) B 10° pas 6onbiie, 4eM pasMep MakCMMOHaA (cM.
puc. 16). Us yero cnenyet, 4to rmobansHoe paspuixneHue agupa, Ko-
TOpO€, BUIMMO, NPOKU3OLLNIO0 3a mocneaHue 10-15 mapg ner, He npH-
BEIO K ITOSABJIEHUIO B HEM INOTHOro «6ynboHa» u3 ¢oroHos. U ecnu
651 B 3bUpHOI Cpelle He MOABUINCH MOPHI TOpPa3no GonblLIEro pasme-
pa, TO B Heil apun OBl MONMHBIA Mpak M He 6BUTO 6B HU OJHOM U3-
BECTHON HaM 4acTHUbL. Benb make HYKIOHBI uMeloT pasMep 1077 cm,
4To Ha 20 NMOpANKOB 6O0Nbllle MAKCMMOHOB M Ha 19 mopsankos 60ib-
e s9eKM B MaKCHMOHHOM cpefie.

Kak >xe MOryT o6pa3oBaThCs 37Me€MEHTAapHBIE YaCTHIBI B TaKOWM
monenn? Ilemo B TOM, 4TO 3QHP, KaK YK€ OTMEYANOCh BHIIIE, OXHO-
ponieH TONbKO rrnofanbHo. JIOKanbHO y HEro ecTh 30HBI (rpaHUIEL sde-
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CK), THe ero CTpyKTypa nedopMHpOBaHa M HapylleHa. IMeHHO B 3THX
MecTax M NMPOMCXOOUT POXIEHHE 3NeMEHTaPHBIX YaCTHI[ U3 MaKCH-
MOHHOTO CcyOcTpaTa. B ImOrpaHUYHBIX MEXKIAaCTEPHHIX 30HAX IUIOT-
1OCTBh 3¢pHUpa CTAHOBUTCA HACTONHKO He3HAYMTENbHOM, a pasphIBLI Ha-
CTONBKO GONBIIUMM, YTO BHYTPH 3THX PaspHIBOB MOI'YT BO3SHHMKHYTb
Kak ycroituuBrie fedekTsl — (POTOHHI, Tak U 6olee aXypHble (4eM
3¢up B cperHeM) KOH(PUTYpPaUH U3 MAaKCUMOHOB, 3JIeMEHTapHbie Ya-
cruubl. I1pu aToM 4eM 6onbliie KiacTephl, TeM GONblile MEXAY HUMHU
rpaHUYHBIE 30HBI, TeM 6onbuie 061acTH pasphIXJIEHMS U pa3phiBa
a3(upHON CTPYKTYpHI, TeM 6ONbIIero pasMepa MOTYT 06pa3soBaThCs B
HUX BellleCTBEHHbIe OOBEKTEHL.

B BupMMoO¥i HaMHM YacTH BceneHHO# MakcMManbHas TONMIMHA Tpa-
HUYHBIX O6nacTeit 3(pMPHBIX KIACTEPOB XapaKTepHa AJIA CTEHOK sde-
ex Meraranaktuku (10% cm). Ha ux rpanunmax u o6pasyiorcs cBepx-
CKOIVIEHHA TallaKTHK, KOTOphie KaK OB MapKMpylOT 3TH ob6macTu
a¢upHO CTpykTypHi. TakuMm 06pasoM, BOIOKHUCTAsA CTPYKTypa Mera-
ralakKTUKU B JaHHO!M MOJENH ABIAETCH CHENCTBHEM TOTO, YTO MEXAY
AdeiikaMu 3¢pHupa pasMepoM okono 10% cM CyumiecTBYIOT TpaHMIIHI,
BHYTPH KOTOPHIX 3(Hp paspexxeH MaKCUManbHO. [Ipu 3TOM mpemens-
HOe paspbixieHHe 3(Hpa CO3JaeTca Ha rpaHUIAX He ABYX, a TPeX U
6onee MeraknactepoB. IIOCKONBKY eCnu TpaHMIAa MEXAY ABYMA Kiac-
TepaMH — IINIOCKOCTh, @ MEeXAY TPeMA — JUHMA, TO OOIIHEe morpa-
HUYHbIE OGNaCTH B TPEXMEPHOM IIPOCTPAaHCTBE IPeNCTaBAAIOT CO6OI
BOJMIOKHHUCTYIO pelieTKy. Pasprixnenue a¢pHpa B 3TUX IPaHUYHBIX TH-
)Xax B cpegHeM mo MeraramakTuke MaKCUManbHO, U MMEHHO TaM IIO-
ABNAIOTCA OCHOBHBIE BEUECTBEHHFIE CTPYKTYPHI: CBEPXCKOII/IEHHA Ia-
TAKTUK, TATaKTHKH, 3B€3Ibl, aTOMBI U T.H.

HTak, B npeminaraeMoii Mojienn pacTsxeHue 3pupHoi cpensl (ko-
TOPO€ MPOUCXOAMIIO 3a CYET PaCIIMPEHHA HCXOXHOTO MeTaralakTHyec-
KOTO IlIapa U3 MIOTHOTO 3¢upa) paspriBano 3(HP HEOMHOPOAHO, H B
obmacTax paspsiBa IOABUINCH BCe BUIBI YaCTHII, BCe BUJIBI BELIECTBEH-
HHIX CHCTEM, BIIIOTH O CBEPXCKOIUIEHHMI ramakTHK. B ocHOBHOM e
3TO pacTAXKeHHE MPHBOAUIO K MEpeCTpauBaHUIO CTPYKTYpsI adupa.
MakCHMOHEBI, HCXOLHO YIIaKOBaHHbIe IUIOTHO, IO Mepe PacTHKEHMA
3¢Hpa BBICTpaUBamIHCh BO Bce 6onmee axypHbie KOHQHUTYpanuu (CM.
puc. 16). PasMepHOCTD CTPYKTYpHI IIPH 3TOM yM€HBILANach: OT TpeX-
MEpPHO# MMOCTENEeHHO TPaHC(OPMHPOBANOCh B OHOMEPHYIO, YTO IPHU-
Belno K 00pasoBaHMIO aXXYPHBIX KOHCTPYKLIMI U3 HUTeH MaKCUMOHOB.
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BHYTpHM TakMX HHUTeH yNaKOBKa OTAENbHBIX MaKCHMOHOB OCTaBanach
BCe TOI )Xe INIOTHOMW, HO IVIOTHOHM NHHENHO. A MeXIy HUMH o6pa3o-
BBHIBAJIMCh NYCTOTH (OHM 3allONIHEHH MaTepHaNbHBIM Cy6CTpaTOM,
CBOMCTBa KOTOPOTO B JaHHOH paboTe He paccMaTpHBAIOTCA).

BsaumopeiicTBua B MeraranakTuke B KOHEYHOM cdyeTe OIpefens-
IOTCS B3aHMOJEACTBHEM MEXAYy MaKCHMOHAMH IO 3aKOHY IIOTEeHI[Mana
cBaselt (cM. puc. 4). Jlio60it curHan B TaKO¥ aXypHo# cpene Gymer
MATH M3 TOYKH A B TOUKy B 6omee IIMHHBIM IyTeM, YeM B TEepBMY-
HOM NNOTHOM cpele. Ho CBA3aHHOCTh NPOCTPAHCTBA COXpaHAETCA NPH
3TOM 3a CYeT TOrO, YTO BCe 0OBEKTHI HallleTO MUpa MOTPY>KEHB! B 3Ty
IMayTHHY U3 MaKCUMOHHBIX HHUTeM, 10 KOTOPOM, KaK II0 IIPOBOAAM, IIe-
penaeTcss B3aMMOJieMCTBHE B pa3Hbie HallpaBlIeHHA.

OTMeTHM BaXXHbI€ CBOMCTBa MaKCUMOHHOM CTPYKTYpHI 3¢upa B
IIOCTPOEHHOM BbIIIIe MOJETH.

Bo-nepBhix, CTpYKTypa 3¢ Hpa CHIBHO HaTAHYTa, Belb pacIIHpe-
HUe BcenmeHHO# BeleT K HaTAXXEHUIO BCEX MaKCHMOHHBIX CBf3eil (U
HuTel). Bce MakcuMoHHbIe HUTH 3¢Hpa pacTAHYTH IO IIpefena pas-
pBiBa. AHaJIOrOM TaKOI'O COCTOAHMSA SBIAETCA CHIIBHO PacTAHYTas pe-
3HHA.

Bo-BTOpBIX, MOCKONBKY 3(PHPHBIN «Iy3bIpb» MeTaranakTHKM pac-
LIUPAETCA, BHYTPEHHAA CTPYKTYpa 3¢pHpa HAXOTUTCA B Ipolecce He-
NpephIBHOM NepecTpoiiku. MakCMMOHBI MEHAIOT CBOM MeCTa B HeH U
IIO3TOMY TOJABMIKHBI, CelOBaTeNbHO, 3¢HUpP B rnobarbHOM ILIaHE He-
IpepHIBHO AHHAMH4YeH. JJUHAMHUKa NepecTpoMKU IIPpH 3TOM CKopee
BCEro (B CHNYy pacCMOTPEHHBIX BhILIE MPUYUH) JTOKANBHO HEOJHOPOJ-
Ha. B oTpenbHBIX MecTax 3pUp IOIDKEH pacTATHBATHCA OYeHb OBICTPO,
B JPYTMX MeCTaX OH MOXET OCTaBaThCA HONTOo€ BpeMsa CTPYKTYpPHO
HEU3MEHHBIM. JTa CHTyalus, pasyMeeTcs, MacluUTabHO MHBapHaHTHA.
IToaToMy ecnmu MBI Bo3bMeM nmi060# MaciTabHbIl cpe3 BceneHHoit, TO
Ha HeM OyAyT HalJeHbl KaK 30HBI KOHCEpBaTUBHOTO COCTOSIHMA 3¢ H-
pa, TaKk M JIOKaNbHBIE 30HBLI €ro AUHAMHYECKON nepecrpoiiku. Pac-
CMOTPHMM HECKONBKO NMpUMeEpPOB. BosbMeM cpes ragakTHU4eCKuii, Ha KO-
TOPOM 3NIEMEHTAMM CTPYKTYpPHI SBIAIOTCA TanakTHKU. B ramaktuyec-
KOM MHpe, KaK II0OKa3bIBaIOT acTpo¢Hu3HYecKue HaGMofeHHs, eCTh
MHOX€ECTBO TaJIaKTHK, KOTOpBbIe IPAKTHYECKH HAXOAATCA B 3aKOHCEp-
BUPOBAHHOM COCTOSHHUH (B OCHOBHOM 3TO SJUIMITHYECKMH TUI —
puc. 17a), ecTb rajakTuki, B KOTOPBIX HAYT JOBONBHO 6ypHble 3Hep-
reTM4eckHe NmMpoIeccsl (B OCHOBHOM 3TO CIIMpAaNbHBIE TATAKTHKH H UX
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a)

Puc. 17. l'anakTHKH:

a) 3MIUNTHIECKas, 8)
6) cnupanbHasa,

8) B3puBalomasca NGC3034.

Aapa — puc. 176), a ecTb ranakTHKH, B KOTOPBIX IIPOMCXOAAT KaTacT-
poduyeckue co6bITHA, HaipuMep B3PHIBEL (PHC. 17B) unH poxxaeHHe
HOBEIX rallakTHK B MeCTax, rge ceifyac HabmonaoTcs xBasapel. Mox-
HO IPEAIONOXHUTH, YTO IHEpreTUYECKH Haubonee ApKHe MPOLECCH
UAYT B T€X rajakTHKaX, KOTOpble HAXOAATCA B MECTaX AUHAMUYCCKH
Haubonee GBHICTPOrO MepeycTpoiicTBa 3PHPHOM CTPYKTYPH B MacIlTa-
6e ramaKTHYecKoro ypoBHA.

AHaNOTHYHYIO KapPTHHY MOXXHO YBHMIETb, B3B B KayeCTBE npHMe-
pa 3BeSAHHIA ypoBeHb. BonbImHCTBO 3BE3[ CTIOKOMHO M JONTO XXUBYT
B COCTOAHHUH 3HepreTuyeckoro 6anaHca. Ho ecrb Mecta BHYTpH ramak-
THKH, TH€ 3B€3[AH M B3PBIBAIOTCH, ¥ POXAAIOTCA. MOXHO TIpenIiono-
XHTb, YTO 3TO IMPOUCXOAUT B 3(PHPHBIX NPOCTpaHCTBaX BHYTpH l'anak-
TMKH, B KOTOPHIX IYIbCUPYIOIIHE YCHUIHA 3(PHPHON CTPYKTYPHI IPH-
BOMAT K OLICTPOMY M HHHAMHYeCKOMY T€PECTPAaNBaHMIO 3(PUPHOM
CTPYKTYPH Ha MacuiTabe 3spesgHoro cpesa. AHamoruyHo cefs nposs-
NA€T U YUCTHIX 3pHUp. B HeM NoCTOAHHO UAET POXIEHHE HOBEIX Yac-
THLl, KOTOPBIE, COrNTaCHO CYIIECTBYIOLEH HBIHE TEOPHH, TYT XK€ HCYe-
saloT obparHo B BakyyM. Ho ¢akT ocraerca ¢akroM — Bakyym (B
HauleM IMOHHUMAHHUH — 3¢Hp) HAXOOUTCA B COCTOSAHHM IIOCTOAHHO-
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ro kuneHus. IIy3bIpbKH 3TOTO KHUIIEHMSA, B paMKaX pasBUBaeMOl Teo-
puH, 06pasyroTca B MecTaX NOKAaMU3aI[MH PacTATHBAIOLIETO Hampske-
HHuA 3QHUpHOH cTPYKTYpH. IIpoliecc aHamorMyeH TOMy Ipoleccy, KO-
TOPHIN IPOMCXOAMT Ha ypOBHEe ralaKTHK M 3Be3l], HO B J[PyTOM Mac-
mrtabHOM cpese.

B-Tperpux, nepectpoiika 3¢dupa BeneT K 06pasoBaHUIO BCe HOBBIX
BEI[ECTBEHHBIX CTPYKTYp — Bce OONbIIUX II0 pasMepaM M IO KOJIHU-
4eCTBY IYCTOT B HeM. IIpM 3TOM MOMHOCTBIO COXPAHAIOTCA 3aKOHBI
'COXpaHEHHS MaTEpHHM M 3HEPruH. Marepum — MaKCHMOHOB He CTa-
HOBHUTCA Gonbllle, OHH MEPEXOJAT U3 CBA3SAHHOTO B 3(HPHOM CTPYK-
Type cOCTOSHUA B 60ee CBOOOMHOE COCTOSTHHE B CTPYKTYpe KiacTe-
poB — B BelnecTBO. I[loTeHI|ManbHasA 3HEPTHA CBA3HM MAaKCHMOHOB B
saupe npeBpamiaeTcd B KHHETHYECKYIO YHEPTHIO JBIIKEHHA MaKCHU-
MOHOB M 00pa3sOBaHHBIX M3 HHX KIacCTEpOB M YAaCTHUYHO IEPEXONMT B
SHEPTHUIO CBASH MEXAY MaKCHMOHaMH M KIacTepaMH K3 HHUX BHYT-
PH BelleCTBEHHBIX CTPYKTyp. OnHaKo A BHEUIHero HabmiomaTtens
(HaOniomaTens, KOTOPHI HMeeT BO3MOXKHOCTb M3MEPATh TOMBKO IPO-
I[eCCH B BEI[ECTBEHHOM MHpe) CO3HAETCA MIIMIOSHSA, YTO BEIECTBO
poxxmaercsa u3 Hudero (6enble ABIPHI) WK HCYe3a€T B HUKYyHAa (YepHBbIe
RBIpBI). B paMkax >ke MpemIOXKeHHO! MOAENH, 6enbie NBIPHl — 3TO
obmacTy pasynnorHeHHs 3(dHpa, a YepPHBIE ABIPHI — 3TO obmacTu
ynnoTHeHHUs 3(HPHOI CTPYKTYPHI.

PaccMOTpHM, KaKHe MpaKTHYECKHE BBIBOALI MOXHO CHENaTh, eCIH
BHILIEYTIOMAHYThI€ CBOMCTBAa NPHUCYIIH 3¢pHPY.

V3 nepBOrO CBOMCTBA CllefyeT NEPBHIN NMPaKTHYECKUN BBHIBOA:

BHYTpH 3¢pupa Ha ypOBHe CBA3ell MeXIy MaKCHMOHaMH 3arace-
Ha TUTaHTCKas MOTEHIIHMATbHAs SHEPTUA paclIUupeHus Bcelt Merara-
NAKTHKH!

CTOMT TONBKO HAay4YUTHCA «Hafipe3aTh» 3(HP, KaK U3 «HaFpe3a»
B PYKM 3KCIIEpUMEHTATOpPA IONLETCA MOTOK KMHETHYECKOI 3HEpPrUH
acupa. BesycnoBHO, yepe3s HEKOTOpOe BpeMs «paHa» B 3¢upe 3aTa-
HETCA, BeAb MEPECTPOiKa ero BHyTPpeHHel CTPYKTYpPH BCerfa Impouc-
XOOUT B OAHOM HampaBlleHHH — MHHHMHSMPOBaHHE KMHETHYECKOI
sHepruu. Ho nmomy4eHHBI# BHIOPOC 3HEPTHH MOXET OBITH HAaCTONb-
KO OONBIIMM, YTO C TUXBON OKYIIMUT 3aTpaThl SHEPTHH Ha «HaApe3»
adupa.

HeitcTBUTENbHO, YTOOHI paspe3aTh, HAIPUMEP, PESHHOBEINH XTYT,
He0OXOAMMO TPHIOXHTh 3HEPTHIO, PaBHYIO TOM, KOTOpas CBSA3BIBAET
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MeXnay coboit Bce MOJEKYNbl M aTOMBI B ce4€HHHU paspesa. Ho ecnu
XT'YT CHIBHO PacTAHYT, TO SHEPTHH, HEOOXOMUMOM mia paspesa, Io-
TpebyeTca BO MHOTO pa3 MeHbIe. Uynec He 6biBaeT. Bo BTOpoM ciy-
yae Ha pa3pbIB CBA3€H B PE3HHOBOM XTIyTe OyIeT MCTpavyeHa SHEPIHsA
ero obmiero pacTs>xeHuA. AHaIOTHUYHO, HET YyJdeC H B IIPOLECCE «IO-
ObIYM KWHETHYECKOM 3HepTuM us Heap 3¢upa». Hebonpune sarpa-
ThI Ha «Hafpe3» €ro CHJIbHO HATAHYTOM CTPYKTYpPHl IPHUBENYT K pa3phl-
BY, KOTOpbIi1 OCBOOOIUT YacTh 061eit aHepruu BcemeHHo#, 3amaceH-
HOM B HAaT)K€eHHMUM MaKCUMOHHBIX HHUTell. KuHeTHyeckasa sHeprus,
KOTOpas IIPH 3TOM BBICBOOOIMUTCA, HAal[pUMeEpP, B BHUJE CBeTa H OyneT
Ha MHOTO MOPAAKOB IPEBHIIIATh Ty 9HEPTHUIO, KOTOPYIO 3KCIEPHMEH-
TaTOp NMPHUKIAABIBaeT K 30He paspbiBa. CO3MacTCA BHEIIHAA HIIIO-
3us, uto KIIJ] nponecca 6onbiie eguHunbl. Ho 9T0 He Tak. dHepruio
HEBO3MOXXHO B3ATh HMOTKYHA: B TaHHOM JIOKaTbHOM Ipouecce 6ynmer
BBHIHENAThCA rnobanbHas SHeprusa pacminpeHus BcenenHoit.

Jlornka nmomckasbIBaeT, YTO CTPYKTYPHpPOBaHHe 3(HUPHOTO MHPa,
CKOpee BCEro, MOXOOHO CTPYKTYPHUPOBaHHIO BellleCTBEHHOTO MHpa.
TouHee, uMeHHO crienudHKka CTPYKTypHpoBaHus 3¢upa 3aJaeT CHeIH-
(HKY BellleCTBEHHOTO HAaNONHEHHMA NMPOCTPAHCTBA BcereHHOI.

[Tpo6mema muuIb B TOM, Kak Hagpe3aTh 3QHPHYIO CTPYKTYpPY, YTO-
651 OHa BRIAENUIa U36BITOYHYIO 3Hepruio. Cnepylomuit Bonpoc (He
MeHee BaXKHBIi): KaK HayYHTbCA BBICBOOOXIATh YHOPYIyI0O SHEPTHIO
adupa TaK, YTOOH 3TO He IPHBOAUIO K paspylIeHHIO OIH3KUX K 3TO-
MY IIPOIIECCY BeIeCTBEHHBIX 00beKTOB (BKIIOYas H NMIOfei)?

M3 BTOpOro cBoiicTBa cinefyeT BTOPON NMPaKTHYECKHH BHIBOJ:

NMPOCTPAHCTBO CTPYKTYPHO M SHEPreTHYECKH HEOXHOPOTHO.

JTio60e BHelIHee BO3aeiCTBHE Ha 3pupP OyeT OT3HIBaTHCA B Mep-
BYIO O4Yepelh M B HaubonbIneil cTeneHH B obnactax adupa, rae ero
pasphIXIeHHe BEIlIe cpenHero ¢poHa. II0CKONbKY Bce BEECTBO TOTPY-
X€eHO B 3¢QHp, TO H OHO HEOTHOPOAHO, TO3TOMY U BeUIECTBEHHBIE
06bexTH 6YMyT pearHpoBaTh Ha BHeEIIIHee BO3[€HCTBHE B NEPBYIO Ove-
penb Ha CThIKax KnactepoB. Hanmpumep, Ha mIOBEpPXHOCTH 3eMIIH €CTh
o6macTy, KoTophle Hau60/Iee YYBCTBUTENbHBl K BHEIIHUM BO3MYIIE-
HUAM B 3dupHOU cpene. IMeHHO 3TO MOXeT ObITh MIPUYMHOMN HAJHU-
YHA TaK Ha3bIBAEMBIX I€ONAaTOTeHHBIX 30H, CETKAa KOTOPHIX HaKphIBa-
€T, II0 MHEHHI0O MHOTHX HCCIIeOBaTe/ei, BCIO TOBEPXHOCTh 3eMIIH.
[Tpuyem 3Ta ceTka uMeeT (PpaKTaNbHYIO CTPYKTYPY, H OHa COCTOMUT M3
fiYeeK BCEX YPOBHeIl MepapXUU BIUIOTh JO pa3sMepPOB, COM3MEPHMBIX
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¢ camoit 3emneit. O6HapY)XKUTh H3BECTHBIMH METONAMH TaKHe 30HBI
KpaiiHe croXxHo. Bo-nepBrIx, pasprixnenue adupa Hayka He TONBKO He
yMeeT U3MepATh, OHA €ro IPOCTO He MpeAIonaraeT, Tak Kak OTpHIa-
eT a¢up B 1enoM. Bo-BTOpEIX, aHOMaIbHOE BO3/IECTBHE T€ONAaTOIEH-
HBIX 30H Ha JIOJIell U TEXHUKY JO/DKHO IIPOABIATHCI B OCHOBHOM B T€
MTHOBEHHSA, Korja depe3 3(pUPHYIO Cpely IMPOXOAHUT Kakoe-mu6o BO3-
Myuiaioniee Bo3geicTBHe. B 3TH KQpoTkUe IPOMEXYTKH BpeMeHHU
paspbixneHue 3¢dHupa MOXET HOCTHraTh TAKOTO 3HAaY€HHA, UYTO B HEM
BOSHHMKAIOT YCTOBMA IA POXKAeHHA POTOHOB MHOO 3PUPHEIX Iy3HI-
peit — mapossix Monuuit, HJIO u 1.11. Bce 3T0 MOXeT cOnpOBOXAATH-
Cfl TPaBHUTAllMOHHBIM yIapOM, KOTOPHIH BBI30BET BBICOKYIO OIZMHOY-
HYIO BOJIHY B OKeaHe, pe3Koe CMellleHHe IJTAaCTOB 3€MIIH, Pa3phIXIICHHe
BellleCTBa M IOTEPIO €ro MPOYHOCTH, Pa3phIBHOE BO3MYIlIEHHE BHYT-
PH BeIleCTBEHHBIX 00'bEKTOB, H3MEHEHHE COCTOSSHUA CO3HAHHMA H T.II.
Bonee nonpo6HO 3¢ddeKkTH Takoro pona 6yayT pacCMOTpPeHBI B CIERy-
fomux rarasax. Oco6eHHOCTh TAKOro BO3MYLIEHHUA B TOM, YTO OHO IIpO-
BOLIMPYETCA mpoleccaMu B 3¢Hpe, BEMIECTBO IIPOCTO OT3HIBAETCH Ha
HHUX, II0C/Ie NPOXOXAEeHUA B 3¢pHpe BONHBI BO3SMYIIEHHSA B BEILECTBE
He OCTaeTCA MOYTH HHUKAKMX cinenoB. Ilocle 3TOro MOXXHO CKOJNBKO
YrOZHO HM3MEpATh B 3TOM MecTe BCe (pM3UMUECKHE ITapaMeTpsl, OHH, B
OCHOBHOM, 6yAyT B HOpMe.

W3 BTOpOro BHIBOJIa MOXXHO MONYYHUThH €Ille ONHO BaXKHOE IPaKTH-
yeckoe cnencrsue. B apupe ectp 06mactu, B KOTOPHIX 32 CYET MOIII-
HOTO PacTs>KeHHs CIIOCOOHBI POXAATHCA HOBBIE 3BE3JbI U HaXKe ra-
TAKTHKH, @ €CTh 06MaCTH, B KOTOPHIX 3a CYeT YIUIOTHeHHA 3PHUPHOI
cpenbl, HA060POT, HAET pa3pyllleHHe BellleCTBa U IpeBpallieHHEe ero B
3¢uUpHYI0 CTPYKTYpY. IlepBbie 06/1acTH — 06MacTH pOXIEHHUA Bellie-
CTBa U BEIIECTBEHHBIX CTPYKTYP. FIX MOXHO yCIOBHO Ha3BaTh XHBOT-
BOpAIIUMH obmacTaMH. BTophie o6macTu — 061acTH MECTPYKIHH
06 bEKTOB M YHUUTOXEHHUS BeulecTBa. X MOXXHO Ha3BaTh «THOeNbHBI-
MH O6macTaMu»*.

* Ha ypOBHe ralakTHK, KaKk MOXXHO IIPeAIONOXHTb, HTMHAMHKa 3(pHpa MOXKET NMPOAB-
NATBCA B BHJE CIMPANbHBIX CTPYKTYp. B mepBoM BapuaHTe ralakTUKH MOXXHO BOC-
NPUHHMATh KaK BOZOBOPOTHI, KyZla CTEKaeT BellecTBO (3Be3IbI) U Ifle OHO pa3pylia-
eTcsi 10 MaKCUMOHHOM BaTbl, — «THONbIe 30HbI». AHANOTHA BOPOHKH BOJOBOPOTa
HpPH 3TOM BHNONHE 3aKOHHA. TOMBKO CTOK MAET He U3 OAHOM 06IaCTH TPeXMEepHOro
NPOCTPAaHCTBAa B APYrylo o6nacTs, a U3 TPEXMEPHOTO NPOCTPAHCTBA B YeTHIpeXMep-
HOe — BELEeCTBO YIUIOTHAETCA B AJpaX COHPANbHbIX FalaKTHK, TaM 00pasyloTca uep-
Hble ObIpbl. Bropoit BapMaHT 06OBbACHEHHA CIHPANBbHOM CTPYKTYPHI TalaKTHK NMPOTH-
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Ecnu gna rmo6anbHOro KOCMHYEeCKOTO MHpa IepBhie M BTOpHIE
06/macTH 0603HAYEHBI POXKIEHUEM H CMEPTHIO 3Be3 M rajlakTHK, TO
I7IA MaKpOMHpa 3TH 06JIaCTH MOTYT IPOABIATH ceOS HE CTONDL 3aMeT-
Ho. OHH MOTYT CO3[aBaTh KaK OBl HOBBILIEHHBII NOTEHIMAN CO 3Ha-
KOM «+» (KMBOTBOpsAIHe 00MacTH) U «—» (rubenbHBIe 06MacTH).
CnegoBaTeNnbHO, B OTAENBHBIX OOMACTAX MPOCTPAHCTBA MPOIECCHI CHH-
Te3a WIH GHompoueccs OyayT ImpoTekaTh Nydile, a B IPyrux obmac-
TAX — Xyxe. [IpudeM Macmitab pacCTOAHHM, Ha KOTOPBIX 3HaKH Me-
HAIOTCHA, MOXET OBITh KaKUM YrOJHO: KUIOMETPHI, METPHI, CAHTHMET-
Pbl, MUKPOHBHI...

W3 aroro crmepyeT, 4TO HEOOXOMUMO OTKa3aThCA OT TPAAUIIMOHHOTO
IpeACTaBNeHUsA O NPOCTPAHCTBE KaK MycTOM BMectunmiie Teul. Ilpo-
CTPaHCTBO 3(dHUpa CyIIECTBEHHO HEOTHOPOAHO II0 MHOTUM (pH3HIECKUM
mapaMerpaM. I mos3ToMy He Bce paBHO, Ifie CTPOMTH JJOMa H aTOM-
HbI€ CTaHI[MH, KaK IPOKIaABIBaTh KOPOTH, H I'ie CO3AaBaTh 3aBOJbI
10 CHHTE3Y, a Ile [0 YTHIU3al UM BemlecTBa. Hanpumep, rubenbHble
MecCTa Jy4llie BCETO IIpeBpalllaTh B CBANKH, a B )XHBOTBOPSAIIIUX MeCTax
CTPOUTH PONMIILHBIE AOMA.

W3 TpeTrhero cBoOiCTBa ClefyeT TPETUH NPaKTHYECKUM BBIBOJ:

BeIlleCTBEHHbIe 00 bEKTHI MOXXHO CO3aBaTh MPAMO U3 «KHUYETO»,
us supa.

ITockonbKy BCe YaCTHIBI COCTOAT M3 MaKCUMOHOB, TO M3 CBObGOA-
HBIX MAaKCHMOHOB MOXXHO IOCTPOUTB HOBBIE YaCTHIIbI, H3 HHX — HO-
BOe Bell[eCTBO, H3 BellleCTBa — HOBbIE 0O'bEKTHI. DHEPTHA IS TaKOTO
TBOPEHHA BCErja «IOJ PYyKOil» — OHa 3amaceHa B CTPYKType 3dupa.
Hanpesas spupHYIO0 «TKaHb», MOXKHO OTHOBPEMEHHO INOJNyJaTh U3 Hee
HUCXOMHBIe KHPIIHYUKH — MaKCHMOHBI U YHEPTUIO [JIfA MepecTPONKH
HX CTPYKTYphL. IlocTpoeHMe BelleCTBEHHBIX CHCTEM TaKHM CIIOCOO0OM
Haubonee 3¢pPeKTUBHO, BeAb MaTePHUA M SHEPTHA HAXOMATCA BCeraa
HOJ PYKO¥, HET HY>KIbI JONTO BBHIAENATH HY>KHBIE 37IEMEHTHI U3 PYABI,
TpaHCPOPMHPOBATH IHEPTHIO H3 OJIHOTO BHIA B IPyTHE, TPAHCIOPTH-
pOBaTh MaTEPHIO U 3HEPTHIO TOXe HeT He0OXOAHMOCTH.

BONONOXEH NepBOMy. B siipe ramakTHKU UleT HenmpephIBHOE PasyIUNIOTHEHHE 3H-
pa, 4TO MPUBOAUT K MOCTOSHHOMY O6pPa3sOBaHMIO HOBOTO BELIECTBA — «KUBOTBOPA-
1He 30HbI». TaM POXAAIOTCA 3Be3[bl, KOTOPhIE, MOAOOHO My3BIPbKaM Mapa, BIPbI-
BalOTCA C MOBEPXHOCTH fAAPa U (aHANOTMYHO Ta30HHOY MONMUBaNKe) PasGphI3rUBAIOT-
CA BOKPYT HEro, MOTOMY YTO OHO BpalaeTcsd, a 00/aCTU POXAEHHUA Ha ero IOBepX-
HOCTH NOKanu3oBaHbl. (MHe 6onblire HpaBUTCA BTOPOI BapHaHT.)
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3TOT BHIBOJ NPHUBOAMUT K MPEANIONOXEHHIO, YTO Y Y€OBEIECTBA
srepedd (paHTacTHYECKHE BO3MOXHOCTH AJNiA COBEPHICHHO HOBOWM
TeXHONOTHIECKON 6asel. EClM ypacTca mepeifTu Ha Hee, TO YelOBeye-
CTBO HaBCerja o6peTeT HEMCCAKAEMBIN MCTOYHHUK BCENEHCKOM SHEPruu
¥ MaTePHH, KOTOpble GyAyT HOCTYIHBI [PAKTHYECKHU B JNIOOBIX TOY-
Kax IIPOCTpaHcTBAa. Bonpoc nHIE B TOM, KaK KOHKPETHO HOOHUTBCSA
3TOTO.

IMpennoxennas MOfENb HATEBHAHOTO 3aOMHEHHUA MaKCUMOHaMH
npoCTpaHCTBa BceneHHON — mepBas NONbITKa HOCTPOHTE pabouyio
Mopenb. SiBnserca nu rmybokas CTPyKTypa MarepHH MMEHHO TaKoW
HITH HECKONBKO HMHOM? — BOIIPOC OCTAETCH OTKPHITHIM. Inia npenmo-
XEeHHOM MOJeNTH 3TO He NPHHUMIIHANBbHO. Ba)kHO mHIUL TO, YTO MmO
Mepe pacUIHpeHHs BceneHHOI ee MaKCHMOHHAs CTPYKTYpa IMepecTpa-
HUBaeTCA U CTAHOBHUTCA Bce 6ojiee PHIXNIOHN, CTPEMACH COXPAaHUTh INPH
3TOM CBOIO ITOOANbHYIO CBA3aHHOCTH. MOXHO IPEATIONOXHTD, YTO B
OTJeNbHbIX MecTax 3(HPHON Cpebl €€ CTPYKTYpa CHABHO OTIHYaeTCA
oT MpaeanbHOM (cpepHeit). Bo3MOXHBI Bce BHAB ee UCKaKEHHUIL: pas-
pexeHus, AedeKTH U T.I. BO3MOXHEI M NOTepH CBA3aHHOCTH 3u-
pa (rasoBas ¢asa apupa). 3gecp TONYCTUMBL aHAJIOTHH CO CTPYKTYpO#
TBepALIX TeA. VI3BeCTHBI BCe BUABI HACANBHBEIX PELIETOK, 10 KOTOPHIM
MOXKET CTPOHTBLCA aTOMHaA Cpella BHYTPH KPHUCTalIHYecKuX Ten. Ho
[pH 3TOM H3BECTHO, YTO B PeaNbHBIX Telax HAealbHasA CTPYKTYPa Ha-
GIomaeTca NMIb IOKanbHO. PeanbHble Tenma HACHIIEHB BCEBO3MOX-
HOro popa xedeKkTaMu, KOTopele NoHMxaoT B 100-1000 pas reopeTu-
geCKH BO3MOXXHYI0 IPOYHOCTh. AHAIOTHYHO, PeaNnbHbI 3QUP MOXET
3aMETHO OTIMYATHCA OT Moboit npeanbHON cXeMbl. BO3MOXHO, B HeM
€CTh KaK 30HBI OYE€HBb CHJIBHOTO pas-

.......................

....................

Puc. 18. HeogHoponHas peruerka
«peansHoro» adupa.

pexeHusn, ONH3KHE K COCTOAHHIO,
[IPH KOTOPOM BO3MOXXHO CAMOIIPOHS-
BOJIBHOE pOXXIeHHe (POTOHOB H ApY-
THX 37€MEHTAPHBIX YaCTHL, H 30HBHI
6onee NIOTHOM YIIaKOBKHM I10 CpaBHe-
HHIO CO cpefiHeil B MeTaramakTHke, B
KOTOPBIX COXPaHAETCA HMCXORHasg
IIOTHOCTD apupa (puc. 18).

IIpu aTom ecnu pasmep ¢oToHa
neiicTBuTenbHO B 10° pas Gonblie
pasMepa MaKCHMOHa, TO TIopa B 3u-
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pe MODKHA MMETh IUVIOTHOCTH B 10 pas MeHBbIIYIO, YeM MNpeneibHas
n10THOCTL 3¢upa. IToCKONBKY B CpeiHEM IIOTHOCTH 3¢pHpa B TaHHOM
Mojeny Bcero MHIUG B 10° pa3 MeHbIe HCXOLHOTO COCTOAHHUSA, TO ANA
obpasoBanus PoTOHa HEOOXOAHMO MMOHU3HTE INIOTHOCTh 3¢Hupa B 10!
pas, a pasMepsl Adeek a1 obpasoBaHus GoTOHA HEOOXOOUMO YBENMHU-
YUTh IO CPAaBHEHHIO C HCXOAHBIMM B 10* pas. CrnemoBaTenbRO, YTOOBI
U3 3¢upa DONy4HUTh POTOH, HEOOXOAHMO 3aTPaTHTh THIAHTCKYIO IHEP-
THIO Ha pa3spBIlB MaKCHMOHHBIX CBA3selt. Kasamock 6bI, Takyio THTaHTC-
Kylo paboTy HeBO3MOXHO ocymecTBHTh. Ho He cmepyer 3abniBaTh 0
rmo6anbHBIX NOpax BHYTPH 3(pHPa, KOTOPHIMH SBIAIOTCA, B YaCTHO-
CTH, ¥ 3Be3[H. Ba)XHO MOMHHUTBH, YTO OONMACTH O4YEHb CHIBHO paspe-
>XEHHOTO NPOCTPAHCTBAa, KOTOPOH ABNAeTCA 3Be3fa, obpasyercs B pe-
3yNbTaTe IMo6anbHOTO PACTHKeHHA 3¢Hpa B ONpeNeleHHOM y3ile Mac-
IITa6HO-rapMOHUYHBIX KonebGaHu.

EcrecTBeHHO, 4TO Ta-
Koe rinobansHoe pacTsKe-
HHe 3¢Hpa He MOXET N0-
KaJIM30BAaThCA B IPaHUIIAX
BHAMMOTO Tela 3Be3IH
(puc. 19). OHO HMeeT ro-
pasfgo OOnBIUHHA TIpPO-
CTPaHCTBEHHH 006BeM,
IInoTHOCTH 3duUpa B rpa-
HHIIaX BHIHMOIO Tena

3B€34bl CYIICCTBCHHO ITO-

Puc. 19. [IpyHuNnHanpHasA cxeMa IpaBUTALUMOHHOIO
HIOKEHA PACTDKCHUEM H, pyrankusanms» AByX Ten APYT K APYTY 3a cUeT
HallpuMep, MEHBIIIE CPefl- TpaaveHTa IOTHOCTH 3¢Hupa.

Heil moTHoctH B 102

pa3, HMEHHO 3[(eCh MBI U HabNMIofaeM BH3YAIH3UPOBAHHYIO (OTOHAMH
obnacte 3Besnbl. 1o Mepe ymameHHs OT MOBEPXHOCTH 3BE€3IbI XIOT-
HOCTB 3¢ Hpa Bo3pacTaeT IPONOPUUOHANBHO KBaAparTy paccrosHus. I1o-
3TOMY MO>XHO BHIIETIUTH BOKPYT 3Be3MIbl C(PEPHl, BHYTPH KOTOPHIX IIOT-
HOCTBh NOHWXKeHa B 10" pas u Mensute. Cdepbl pasuensiorcs Mo MpHH-
IUITy TOTEHI[HATBHO! BOSMOXXHOCTH POXAEHHA B HUX Te€X WIM HHBIX
yacTMy [24]. B yacTH M3 3THX nepexonHbIX cep POTOHEI HE B COCTO-
sAHUH 06pasoOBHIBATHCA CTAOMIBHO, HO IOCKONABKY IUIOTHOCTh 3¢dHpa B
HHUX npenenbHo 61M3Ka K NIMOTHOCTH POTOHOB, TO BO3MYyLIeHUE 3PU-
pa MOXXET U3MEHHUTH JIOKAIbHYIO INIOTHOCTh TAKUM 006pasoM, YTO IPO-
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U30HJIeT CIIOHTaHHOe poxaeHue ¢oToHa. BO3MOXHO, 4YTO HMEHHO Ta-
KOH NpemeNnbHO KpUTHYHON 06/1aCThIO paspexxeHHOro adupa ABngeTc,
B gyacTHOCTH, KopoHa ConHua. ViIMeHHO 3ech B pesynbTaTe 3¢pUPHBIX
BO3MYIIEHUI MOXXET MOYTH CIIOHTAaHHO POXKAATbhCS HOBOE BEIECTBO U
dboToHEI.

B maHHOit Mojenu OYeHBb BaXXHBHIM aCHEeKTOM ABIAETCA TO, YTO
60NBIIMHCTBO «Iy3nipeil» (peanbHble Tela) B 3¢Upe ABNAIOTCA He
MOKaNnbHBIMM 0GpasoBaHMAMHM, a rmoGanbHEIMH. EcnM, K mpuMepy,
IIy3BIpEK BO3AyXa B BOAE MOXKET MOSABHUTHCA B pe3ynbTaTe TOKAaIbHOTO
IIpolecca U COBEPIINTHh CBOE IyTeIllleCTBHEe K ITIOBEPXHOCTH BOAHI Ca-
MOCTOATENBHO, TO Iy3bIphb B 3(pHpe MOPOXKIAAETCA B OCHOBHOM OOGIIHM
rio6anbHBEIM pacTsxeHHeM 3¢dupa Bo Bcenennoit. IloaTomy obmacts
BOKPYT m060ro 3¢pUpPHOro Iy3bIpA PacTAHYTa M IO Mepe MPHUOIHKe-
HUA K HEMy pacTsKeHHe Bo3pacTaeT. EcTeCTBEHHO, YTO M INIOTHOCTH
3pupa mo mepe mpubIMKeHHA K MY3BIPIO MajfaeT. DTO JHelaeT Bce
Iy3bIpH-Te/la BHYTPH 3(pUpa YyBCTBUTENBHBIMHU OPYT K Apyry. Jlio6oe
TeJIO-Ny3bIpb B 3¢dUpe «IYBCTBYeT» Ha IPOMAJHBIX PaCCTOSHUAX BCE
OCTa/lbHbIe Tena BceneHHOI yepe3 rpafgueHT MIOTHOCTH 3¢dupa u 6na-
rofaps Hamps)KeHHUIO PAaCTsHKEHUA ero CTPYKTyphl. Iloatomy, Hanpu-
Mep, ABe INIAHETHl UIU JBe 3Be3[bl «IMPHTATHBAIOTCA» K APYT APYTY.
A ecnu 6BITH 605lee TOYHBIM — TO OHH NMPHUTAJKHBAIOTCAH APYT K APY-
Iy H36bITOYHBIM JaBNeHUeM 3(pUpa ¢ BHELIHEH CTOPOHBI®,

I'paBuTaums ABNAETCA B HEKOTOPOM CMBICIIE IIPOCTEHIIIUM BUAOM
B3aMMOJeNCTBUA BO BceleHHOI, 60 OHa 06ycnaBIMBaeTCA pasmUIH-
€M IJIOTHOCTH pachnpefeNeHHsA MaKCHMOHOB — IEPBUYHBIX 3JIeMEH-
TOB Hallero Mupa. [103TOMy CBO¥CTBa TPaBUTALlHOHHOI'O B3aUMOJEi-
CTBHUSA MOXHO BHIBECTH U3 CTaTHKHM pacnpemeneHUs MaKCHMOHOB H
AUHAMUKH OBYXEHHA 3¢upa. MOXHO HpPeRIIONOXHUTb, YTO, IO Kpaii-
Hell Mepe, MarHUTHble oA 06pa3yloTca B 3QHPHOH CTPYKType B
pe3ynbTaTe AUHaMHYECKUX NPOLIECCOB, CBA3AHHEIX C IOTOKAMM Yepes
MaKCHMOHHYIO Cpelly OTHOCHTENbHO KPYIHBIX 06BEKTOB — 3NIEKTPO-
HOB. Ho 3Ta TeMa — TeMa efguHO# TeopuM moins TpebyeT OTHENBHOTO
aHanu3a M B JaHHOII paboTe He paccMaTpUBaeTcs.

IlepeitmeM Temepp K CTPOEHHIO BelleCTBEHHBIX CHCTEM.
Kax yxeé ymomuHanoce BbIllie, B paspabaTeiBaeMOii MOJenyu Tio-
6asn sneMeHTapHas yacTHIA ABNAETCA 6oliee PHIXION MaKCUMOHHOM

* Bonee nonpo6HO 3TH MAEH pa3BePHYTHI B MEePBOM KHHMTe NaHHOM cepuu [24].
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KOHCTPYyKIHel, YeM OKpyxXalomuil ee apup. BosMoxxHo nu Takoe B
npuHuMne! Befb 3neMeHTapHBIE YAaCTUIILI IOKATH30BAHB B PHIX/IOI
3UpHON CTPYKTYpPe KaK CaMOCTOATENbHbiE M GONbIIeN YacThIO yC-
TOMYMBEIE 06 BEKThI. 3a cYeT Yero ke obecrmeynBaeTca CTabUIBHOCTD
U YCTOHYUBOCTb JacCTHIL?

EcTh HeCKONbKO BapHAHTOB OTBETAa Ha 3TH BOIIPOCHI.

[TepBBIit BApHaHT — YCTOMYMBOCTD d/IeMEHTAPHBIX YaCTHI] obecre-
yyBaeTcs Irmo6anbHBIMH CHIaMHU BcelleHHON M mojmep>xuBaeTcsa mo-
BEPXHOCTHHIM HaTsXKeHHeM. [IpH 3TOM BHYTPH YacCTHIBI MaKCHUMOHBI,
rofo6HO Mapy BOABI BHYTPH My3bIpbKa, ABMXXYTCA CBOOOLHO M HE CO-
3[0aI0T KaKO#-MHO0 CTPYKTYphl. 3a CYeT MOBEPXHOCTHOTO HATIKEHUSA
Ny3BIpeK-4aCTHIIa COXpaHAET CBOIO LeNOCTHOCTR*. He pacrBoputhca B
apupe co BpeMeHeM TaKOMY ITIy3bIPbKY IIO3BOJIAeT 3Heprua BceneHHoIA,
pacTsakeHHe KOTOPO¥ MOAMMTHIBAET Yepe3 3QHP KaXAYIO 4acTULY.
HuTepdepeHniusa MaciTaOHBIX KoebaHUI IPUBOIUT K CO3HAHMIO CTa-
OMIIBHBIX YCIOBHI I CYILECTBOBAHHA TPEXMEPHOIO OO'BEKTa.

BTopoit BapMaHT — yCTOMYMBOCTH 3JIEMEHTAPHBIX YacTHIL obeclie-
YHBaeTCA CTaOMIBLHOM BHYTPEHHEH CTPYKTYPOH, KOTOpasA CIOXKHIAChH
eXMHOX/BI IIPH €€ POXAECHHHM M CONPOTHUBIAETCA BHEIIHEMY [aBiie-
HMI0 3¢upa**. Ha nepBrIit B3rnaA TaKkoi BapMaHT TpebyeT HOBBIIe-
HHSA IUNIOTHOCTH MaKCHMOHOB BHYTPH 4aCTHIBL. Ho B Teopuu ymaxo-
BOK M3BECTHHI BaDHAHThI MOCTPOEHHUA YCTOMYUBLIX CTPYKTYpP C IOHH-
Xaloleica MIOTHOCTHIO. PaccMoTpuM 3T0 Gonee mompobuo.

BepHeMcsi K MCXO[HOJ INOTHO YHAaKOBaHHOM CTPyKType. B Heil
BCe MaKCHMOHBI YIOXEHBI TaK, YTO HET BO3SMOXXHOCTH NOMECTHTh
MEeXZy HUMH HH OJHOTO JONOMHUTENbLHOTO MakCMMOHa. Takas cTpyk-
Typa XOpOIII0 H3BeCTHa B KpUCTamnorpaduu, TONbKO BMECTO MaKCUMO-
HOB B Hell pacCMaTPUBAIOTCH aTOMBI.

HayHeM pacTATMBaTh HEPapXHYECKYIO CTPYKTYPY IO BCEM HAIpaB-
NIEHUAM, T.e. HAYHEM NPOLECC PaCIIMPEHHA TIePBHYHON IUIOTHOM yra-
KOBKH. 3ajlaiMM OJHO YCTOBMe: BHYTPEHHAA CTPYKTYpa HOJKHA CTpe-
MHUTBCS COXPAaHHTEH CBOIO CBA3aHHOCTb NPH MOOOM PasymioOTHEHHH.
Ha mepBHIX 3Tamax BHYTPH TaKOH CPENbl HAYHYT MOABNATHCA ITYCTO-
THI, 3aT€M KONMUYECTBO ITHUX MYCTOT JOCTUTHET KPUTHYECKON BEMHUIHU-
HBI M CTPYKTypa CTaHeT IIEHONON06HOM. B Hel Bce MaKCHMOHBI GyayT
COCPeIOTOYEHE! B INIOCKUX IIeperopofKax Mexay nycrotamu. Ha atom

* DTOT BapHaHT YCIOBHO MOXXHO Ha3BaTh MOJE€NBIO HA[yBHOM JIOIKM.
** A 3TOT BapMAHT HA30BEM MOJENbIO 6aiNapKu ¢ BHYTPEHHUM XKECTKHM KapKacoM.
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3Talle MOXKHO TOBOPHUTH, YTO CTPYKTypa U3 TPEXMEPHOII CTana AByMep-
Hoit. IIpofo/mKHUM paciiupeHHe CTPYKTYpHI. YBelIHUYeHHe ee o6beMa
IpH YCIOBHHM COXpPaHEHHS CBA3aHHOCTH BO3MOJXXHO JHIIb 33 CYET
TOr0, YTO YaCTh MaKCUMOHOB, KOTOpPHIe HaXOJUITUCH B IEPEropoaKax
«IIeHBI», YIOYT OTTYHa, U IIEPETOPOIKH, YBEIUIHBAACH B CBOMX pasMe-
pax, CTaHyT CHaYala IBIPABBIMH, a 3aT€M IPEBPATATCA B «IIPOBONOY-
HBI» Kapkac. Ha maHHOM 3Tame MOXHO FOBOPHUTD O IEpexofe OT [BY-
MEpPHOIT CTPYKTYPhI K OTHOMEPHOIL. "HanmnoMHHUM, 4TO COTMacHO Habmio-
AaTeNbHBIM JaHHBIM IPUMEPHO TaKHM SBIAETCA THII CTPYKTYpHI Me-
TaranakTHKHU.

HanbHeiillee paciiupeHue NpUBERET K TOMY, YTO OYOyT yBeIHUIH-
BaThCA pa3Mepnl sdeek. OueBHAHO, 4YTO YeM 6Onblile pa3Mmep AYEHKH,
Te€M MEHbIIle MAKCHMOHOB He06XOMUMO ISl COXpaHEHHUS ONHOMEPHO-
ro kapkaca. Ho panee 6p110 moxasano [25], 4To pasMepsl IpOCTpaH-
CTBEHHBIX fiYeeK HE MOTYT U3MEHATHhCA 6e3 M3MEHEHUH MX yCTOHYH-
BOCTH. EClM B KaKO#-TO MOMEHT YCTaHOBHMJIUCh CTaOMIbHbBIE pasMepPHI
AveeK, KOTOphIe ONTUMANbHO COOTBETCTBOBANU Hambolee YCTONYHBO-
MY MaciiTabHO-rapMOHHYECKOMY COCTOSIHHIO, TO pacIiMpeHHe TaKoii
CTPYKTYpHl C H3MEHEHHEM Pa3MepoOB BceX sdeek OymeT MPHBOAHUTH K
YMEHBIIEHHIO YCTOMYUBOCTH. [I03TOMY MOXHO NPEeANONOXUTH, YTO
KapKacHasg CTPYKTypa HadHeT pBaThcA Ha pparMeHTHI M CBA3aHHOCTD
CTaHET HapylIaThCcA. ByeT moiyyeHa CTpyKTypa Hy/lIeBOit pa3MepHOCTH,
B KOTOpOit parMeHTHI pelieTKH 6yayT mpeacTaBnaTrs coboit cBoboq-
Hble 3IeMEeHTHl HYIbMEpPHOU CTPYKTYphl. MTak, Mo Mepe pacTsKeHHA
HEePBUYHO IJIOTHO YIIaKOBaHHOH MaKCUMOHHOM Cpelbl pa3MEpPHOCTD ee
CTPYKTYPHl MOXXeT CKaYKaMM yMEHBIIAThCA C TPEXMEpPHOM depe3 JBY-
MEpHYI0 U OJJHOMEPHYIO 0 HYIbMEpPHOIT*.

CBob6ogHOe nepeMereHHe MaKCUMOHOB B 06/acTax 6e3 CTPYKTy-
pHl (HymeBas pasMepHOCTb) MOXXET NPHBECTH K KOAryIAUUH YaCTHI
a¢upa (MaKCUMOHOB) B OTHEeNbHbIE JIOKaNbHbIe KnacTepbl. CBA3aH-
HOCTb CTPYKTYPBI IIPH 3TOM BOCCTaHABIIMBAE€TCS, HO NIUIIb BHYTPH Kila-
CTepOB, a BHe ocTaerca HyneBoi (puc. 20). OgHako paHee aBTOpoM [27]
OBIIO TOKa3aHo, YTO Iepexoj] K HyNbMepHOI KOH(Urypanuu He 006s-
3aTeMLHO ABNAETCA 3aBEpPINAIONIEN CTafHell H3MEHEeHHS CTPYKTYPHL.
Yepes KNMacTEepHYIO CBEPTKY BO3MOXEH CKAaYOK K YeTBIpEXMEPHOM

* Xopoumreit anamorueit apnserca ¢asoBoe U3MEHEHUE BelleCTBa: MO Mepe Harpesa
TBEPAOTO Te/a ero CTPYKTypa CKauYKOOOPasHO MepeXofHuT B XXHAKYIO, ra30BYI0 M IJIas-
MeHHYIO.
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cTpykrype. B xnaccudeckoit pabote mo
ynakoBKaM [10] npuBoguTcsa npumep de-
ThIpeXMEpPHOH YNMaKOBKH, IIPH KOTOpOH
IIOTHOCTE CTAHOBHUTCA MEHBIIE M CO-
CTaB/fgeT Ha KaxpoM mare 0,123 ot mot-
HOCTH pepninyuled ymakosku. OquH u3
BapHaHTOB peajiMs3allMM TAKOH KiacTrep-
HO-HEpapXU4YeCKON CTPYKTYpPH Ha IUIOC-
KOCTH u306pakeH Ha puc. 21.

Ha kaxpoM HOBOM Ilare CBEPTKH
MoOXeT 06pasoBaTbCA CTPYKTypa, Kak
noxobHas KIACTEPHOM, TaK M OTIMYHAA  Pyc. 20. Mogenb BTOPHYHOIO
ot Hee (puc. 22). Cnenyer oOpaTUTh BHH-  OOBEAMHEHHA CBOGONHBIX MaK-
MaHMe, U4TO IO MEpe YBeIHHeHHs pasMe- oro0 b KIAcTepR.
pOB MeTaknactepa obuias IVIOTHOCTB ero mafgaeT. B saBHCHMOCTH OT
THIIA CTPYKTYPHl KJIAaCTepOB, TEMII MafeHUA IIOTHOCTH CYIIECTBEHHO
M3MEHACTCH.

Ecnu ot ynpolueHHO! MOREnd Ha INIOCKOCTH MepetTH K MOJie-
JTMPOBaHMIO NONOGHEBIX KIACTEpPOB U3 NepBHYHHIX YaCTHII B 00beMe, TO
HeO0OX0MMO OTMETHTh — 3TOT NIPOLECC HE IPUBOAUT K pPaspeiBY IPO-
CTPaHCTBa, TaK KaK KIacTepbl Ha HOBOM YPOBHE ME€papXHH CO3SHAIOT
MeTaKnmacTephel. TeMn MOHWKEHUA NIOTHOCTH NPHU TIEPEXOJE OT YPOB-
Hf K YPOBHIO B 00beMe OyneT CymecTBEeHHO BBIIIE, YeM Ha MIOCKO-
CTH. MOXHO OCTPOUTH OYEHD PHIX/IbIE CTPYKTYPHI, Y KOTOPBIX Ha KaX-
AOM Illare KJIacTepupoBaHMA 6ymeT CHUXXAaThCS NMNOTHOCTh IIPHMePHO
B 5 pas.

Knacrep 1-ro Obonouxa 3
MAKCHMOHOB

Puc. 21. Ilpy MMHHMHSHPOBaHHQOM BapyaHTe
IOCTPOEHHS KIACTEPOB HX MaciTaOHO-HepapXu-
YeCcKas YMAaKOBK2 BeAET K NOHIDKEHHI ofInen
IVIOTHOCTH CHCTEMBI IO Mepe YBeNHYeHHUA €€
pasmepoB. EciM NpuHHEATE 00B€M NEepBUYHOrO
37ieMeHTa 33 1, TO B IINOCKOM BapHaHTE s Kia-
cTepa 3-ro ypoBHsA peanbHbIH o0beM Oyler paBeH
64, a noTeHManbLHBIA 06beM — 2000. CoorBer-
CTBEHHO, MJIA KIACTEpa 3-TO YyPOBHA INIOTHOCTH
B 64/2000 pa3s HMXXe HCXOAHON NIOTHOCTH.

VW AW & VIWRHA
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Puc. 22. YnakoBka Ha MakKpoypoBHe MOXXeT OBITH NNOTHEH, XOTA Ha MUKPOYPOBHAX
OHa ABNAETCA KNAaCTEPHO-HEPAPXUYECKON € MOHMXAOIIEHCA NNOTHOCTHIO.

BepHeMcs k mpo6neMe BO3MOXXHOTO CTPYKTYPHMPOBaHHsA Bellle-
CTBEHHBIX 00'beKTOB U3 MakKCUMOHOB. Kak yxe 6bIn0 mokasaHo, Teo-
peTHYECKH BO3MOXKHA TaKasa CBfA3aHHasA CTPYKTypa, Y KOTOpO# CyM-
MapHas INOTHOCTH CYLIECTBEHHO HHXXe CpenHel IIOTHOCTH 3¢dUpHO-
ro ¢oHa.

OpHako ecnu IIPU MaTeMaTUYeCKOM MOJETHPOBAaHUU HPH IOCT-
POEHHH YeTBIPEXMEPHBIX PBIX/IBIX CTPYKTYP TPYZHOCTEH He BO3HHMKa-
eT, TO [/ PeaIbHBIX CUCTEM CYIUeCTByeT ImpobiemMa CBA3aHHOCTH Kila-
CTepOB BHYTPH APYT Apyra. OHa MOXeT pelIaThcsa CIeAyIonuM obpa-
30M: C ONpefle/IEHHOTO 1LIara OT KaXKAOTo K/IacTepa BhIfENAETCA JacCTh
HUCXOJHEBIX 3/IEMEHTOB, KOTOPbIE CO3JAIOT MMOBEPXHOCTHYIO 060I0UKY
(nmenky). KOHTaKkT B 3TOM clydae MeXAy TaKHMH DPHIXIBIMH KiacTe-
paMu OyZmeT OCymIecTBIATHCA 4Yepe3 IocpelcTBO obomouex” (cM.
puc. 21). Ecnmu 06'beKT HMeeT MHOTOYPOBHEBYIO KIaCTEPHYIO CTPYKTY-

* Ilpomomxas aHanoruu c GaitmapkamMu, MOXHO HO6aBUTH, YTO ABe Gaitmapku Mo-
TYT CTONKHYThCA GopTaMu, U He 06A3aTeNbHO IO NMHMHM KapKacoB.
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PY H, ClefOBaTeNbHO, Pa3Mepsl, Topas3fo 6oNblIve pasMepoB MaKCH-
MOHOB, TO MaKCUMOHHas 060/I0YKa Ha NMOBEPXHOCTU TaKOro o6bekTa
(mpu TOM, YTO OHA CYILECTBEHHO INIOTHEE) HE3HAYUTENbHO YBETHYHUT
ero obmyio nmnotHocts. CnefoBaTeNnbHO, OfieBas Kiactepsl B 060m0y-
Ky U3 371eMEHTOB, pa3Mephl KOTOPHIX Ha MOPANKU MeHbIIle CAaMUX KJIa-
CTepOB, MOXKHO TOOUTHCS KOHTAKTa BCeX K/IACTEPOB BCEX YPOBHel APYT
C IpPYroM IIPU OYeHb PHIXJION MX BHYTPeHHe! CTPyKType. 1O obecme-
YUT BHYTPEHHIOIO CBA3aHHOCTh CTPYKTYPHl 00BEKTa, YTO B CBOIO OyYe-
penb 00eCHeYuT JOCTaTOYHYIO MHBAapPUAHTHOCTH (CTaOMILHOCTH) €ro
BHYTPEHHHUX CBOJCTB.

CyiiecTByeT, BURMMO, HECKONHKO BapHaHTOB peannsamm Hox06-
Horo nmocTpoenus. Ha puc. 21 nmokasan nuiis oguH U3 HUX. Eciu Ha mep-
BHIX YPOBHAX 00pa30BaHUsA KIaCTEPOB IVIOTHOCTh CHHIKAETCH HELOCTa-
TOYHO OBICTPO, TO YeM BHIIIe CTPYKTYPHBI YPOBeHb, TEM MeHee 3aMe-
TeH BKIaJ, MAKCUMOHHOM 000l10YKH B OOIIYIO MIOTHOCTH CUCTEMBI.

Hrak, MBI IIOKa3alH, YTO BeIleCTBEHHbIe 0OBEKTHI MOTYT HMETh
OYeHb PHIXIYI0 (OTHOCHUTENbHO 3dHUpa) CTPYKTYPY, U IIPH 3TOM OHa
Oymer ycToituuBa, ¥ BHYTpeHHHE CBOMCTBa TakKoro ob6vekra 6ynyT uH-
BapuaHTHBL. [IpennoxxeHHas Mofens BemiecTBa B 3Qupe MO3BONAET He
HapyuIaTh MPUHIUNA CBA3aHHOCTH 3(dHpa NPHU HANTHYHHU B HeM 60mb-
IIIOT'0 KO/IMYEeCTBa OYeHb PBIXIBIX o6macTeil.

3agamuM BoHpoc: a Kakue (paKTOPHI JODKHE IPUBOAUTH K ITOAB-
neHHUIO B 9dupe Takux obmacreit? Bemp, Ha NepBBIN B3IAAH, pacTxe-
HHe 3¢Hpa MOXeT MPUBOAUTH NHUIIL K €r0 IepecTpoiike, K U3MeHe-
HUIO pa3MepoB syeeK. [loueMy B €ro CTPYKType.IO/DKHBI BO3HHKATh
OTHeNbHbIe 30HBI, B KOTOPHIX CTENEHb PaspeXXeHHOCTH MOXET OKa-
3aThCA 3HAYUTENbHO BhIe?! OTBET Ha 3TOT BONPOC JIEXKHUT B 06/1acTH
TEOPUHU CIOXKEHHUA CTOAYMUX BOJIH pasnuyHoM AauHbl. MHTepdepenu-
OHHas KapTHHa B caMOM o0IleM ciydyae TakoBa, YTO HEOJHOPOIAHOC-
TH B pacTsokeHUH 3dHpa mpocro npefomnpeneneHsl. B Hanbonee Ha-
HPsDKEHHBIX 06/1aCTAX CKOpPOCTH paspbixieHusa 3¢dupa 6ymer ropasmo
BEIIIIe CpeIHEN, U HMEHHO 3JeCh BEPOATHO NMOABICHUE CBEPXPa3yIUIOT-
HEHHBIX 30H U BO3HHKHOBEHHE KIIaCTepHO-HepapXH4eCKHX CTPYKTYD,
B KOTOPHIX MOTYT BOSHMKHYTh U BellleCTBEHHbIE O0OBEKTEHI.

Kpome umcro TeopeTHyeckux coob6pa>keHU! €CTb U OTPOMHBIM
MacCCHUB acTpo(pH3HUYECKHUX NAHHBIX, KOTOPhle IIOATBEPXKAAIOT, YTO
CTPYKTypa paclpefielleHUs BelllecTBa Bo BceneHHol BecbMa HalloOMHHAaeT
4eTBIPEXMEPHYIO MHTEp(EPEHIHOHHYIO KapTHHY [25].
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Brimre 6b1I paccMOTpPEH TIPOCTEMIIUIA CIy4Yall ITOCTPOEHMA Kilac-
TEPHO-UEPAPXUYECKON CTPYKTYPHI C CyIIECTBEHHBIM TEMIIOM CHHXe-
HUA WIOTHOCTH. ONHAKO IIPUPOAA MOXET B HEKOTOPHIX CIydasX HATH
u apyruM nyteM. IlocTpoeHHe o4eHb PBIXIBIX CTPYKTYP NPH CHHIKE-
HUHM IUIOTHOCTH Ha KaKOM-TO 3Talle CBEPTKH MOXXET CMEHHUTHCA Ha
IIOCTPOEHHE CTPYKTYP C NpefleIbHO IUIOTHOI YITakoBKoit (CM. puc. 22).
B arom cnyyae HecKOIbKO BEPXHHX MACHITaOHBIX 3TaXel MOIYT OBITH
IOCTPOEHBI M3 MIOTHBIX KNaCTE€POB NMPU COXPAaHEHMM NPHHIMIIA «3a-
BOPaYMBAHHUA» KIaCTEPOB B 000/I0YKH. SIPKHUM IPpUMeEPOM CIy>KaT KpHU-
CTa/l/IHYeCcKUe Tejla: aTOMbl B HMX YIIaKOBaHbI IUVIOTHO, HO CAMM aTo-
MBI UMEIOT OY€Hb «IYCTYIO» CTPYKTYPY.

EcTh MHOXeCTBO MPHMEPOB, KaK IPUPOMA HCIONb3YeT IPHHIUN
YIaKOBKH KJIacTepoB B o6omouku. Tak, Hampumep, B paborte
I0.H. IletpoBa mokasaHo [19], 4yTo Bce knacTepbl U3 aTOMOB HMEIOT
COOCTBEHHYIO 3JIEKTPOHHYIO 000M04YKY. ATOMBI «AE€IETHPYIOT» B 3TY
06006111eHHYIO 3NeKTPOHHYI0 0060/109Ky COOCTBEHHBIE 37IEKTPOHEI, M B
pesynbTaTe KIacTep MMeEET 3MEeKTPOHHYI0 «MeMOpaHy», KOTOpas IpH-
HaJJIEKUT He KaKOMY-TH60 KOHKPETHOMY aTOMY, a BCEMY KIacTepy.
AHanoruyHbeIM 06pasoM obpasyiorcs, cornacHo gaHHbIM 10.H. Iletpo-
Ba, H 060/T0YKH MeTaKiIacTepoB. MOXXHO HpeANON0XHUTh, YTO BhIZE-
JIeHHE 3NEKTPOHOB B 06IIUIT «KOTeN» MPOUCXONUT HE TONbKO Ha YPOB-
He MeTaK/IacTepoB, HO U Ha JPYTHX, 6onee BBICOKMX YPOBHAX CTPYK-
TYpPUPOBaHUA aTOMOB. EcTh, BUAMMO, cO6GCTBeHHBIE 3NEKTPOHHBIE
000710YKH M y 3epeH MeTalna, U Y JOMEHOB, U y MOOLIX APYTHX OT-
OEeNbHBIX 06pa3soBaHMIA.

Ha o6pasoBaHHe «4eXja» UEaNnbHO MOAXOAAT CTPYKTYPHbIE alle-
MEHThbI I'Opa3fio MEHBIIEro pa3Mmepa, YeM 3auexnaseMas cucrema. Ilo-
3TOMY aTOMHbIE K/IacTephl, KOTOPbIE COCTOAT U3 He6GONBIIOro YHCNa
aTOMOB, 3a4eXJIAIOTCA He CAMHMH aTOMaMH, a UX Haubonee MenTKMMH
CTPYKTYPHBIMH COCTaBIAIOIIUMU — 3JekTpoHaMHu. OxHaKo, KOTAa
pa3Mep aTOMHOM CTPYKTYpbl CTaHOBUTCA JOCTAaTOYHO GONBIIHUM, BO3-
HHUKaeT MHas CUTYalUs — Ha 3ayeX/leHHe MCIONB3YIOTCA YXe CaMH
aTOMBI. II03TOMY OYeHb XOpOLIO H3BECTHO ABIEHHe O0Opa3oBaHuA Ha
HOBEPXHOCTH MOOBIX TeNl MIEHOK M3 aToMOoB. IIpuyeM ymakoBka aTo-
MOB B IIEHKaX CYII[eCTBEHHO OTIH4YaeTCA OT UX YIaKOBKH BHYTPH
ten. Takoit ke 3¢ dekT «3ayexneHusa 06beKTa B IIIEHKY» NPUCYIL U
BCEM IIaHETaM U 3Be3[aM, MOBEPXHOCTHBIE 000MOYKU KOTOPBIX CO-
3[aI0T HEKOTOPYIO HEPa3phIBHYIO I[EIOCTHOCTD A BHEIIHEr0 BO3jell-



35

cTBUA. YTO KacaeTcss 06'BEKTOB KpyIHee 3Be3l] — ralakTHK, TO COBpe-
MeHHbIe HabmoeHus He 06HapYXKUBAIOT 4eX/I0B U3 3Be3n. Ho cTpyk-
Typa TallaKTHK U3y4eHa ellle HeJOCTaTOYHO XOPOIIO, YTOOH CHENaTh
Kako¥-mu60 oKoHYaTeNnbHbINA BeIBOA. Hanpumep, cymecTByeT npobne-
Ma CKPBITO MacChl, KOTOpas, BO3MOXHO, IIpeACTaBAeT coO0# «IIeH-
Ky-MeMOpaHy» BOKPYT Ta/IaKTHK, CO3JaBaeMyl0 HEKOTOPBIMH 3Be3/a-
MM, BO3MOXXHO, HEHTPOHHBIMH.

JroT xe 3PPeKT MIeHOIHOTO 3a4YeX/NEeHUA CBOVICTBEH M OHMocHc-
TeMaM. B opranusmMe nmo60ro >xMBOTHOTO He TONBKO BC€ OPTaHbI, HO
OTHeNbHblE UX YaCTH, BKIIOYasg MbIUIEYHble TKaHHU, YIIaKOBaHbI B OT-
IenbHble IUIEHKH, 060I0YKH, MEIIKH.

HTak, HaYHHasA yXe C aTOMHBIX K/IaCTe€pPOB, BCe BellleCTBEHHBIE
06'bEKTHI BIIOTH [0 3BE3[ UMEIOT «KOXy». Bonpoc: uMeloT v aHamo-
TMYHbIe 4YeXNbl 06bekThl MHKpO- U MerauHTepBaloB — OCTaeTCH
OTKPHBITBIM.

Panee aBTOpoM ObII0 moka3aHo [25], yTo Mukpomup nmogoben
Makxpomupy u MeraMupy B CBOMX CHCTEMHBIX CBO¥icTBax. [Ipenmoino-
XKHM, YTO Ha MacIITaOHBIX 3Takax Mukpomupa (ot 107 mo 107 cm) B
OTHEMBLHBIX CIy4asAsX MaKCHMOHBI 06Pa3ylOT He3aBHCHMBbIE KIaCTEPHI,
KOTOpbIe OfieThl B TOHKHE 000/MOYKH U3 MakCUMOHOB. [Ipuyem mmoT-
HOCTh MaKCHUMOHOB B 0060/104Kax MOXeT OBITh pasHOIl: HAIpPUMeED, I0-
pPHCThle H HENOPHUCTHIe «MeMOpaHBI» U3 MaKCHMMOHHBIX 000104YexK.
Heno He B meransx, a B TOM, 4TO Niobasd 3jeMeHTapHasA YacTHIA, BH-
AUMO, UMeeT BOKPYT ceb6s1 MeM6paHy U3 MakCUMOHOB. JTa MeMOpaHa
COXPaHHUT LENOCTHOCTh YaCTHUIIBI, HECMOTPA Ha €e OYeHb HH3KYIO
IIOTHOCTh. [I1OTHOCTh YIIaKOBKM MakCHMOHOB B MeMOpaHe Ipenenb-
HO ITIOTHAsA MM BCEro JNUIIb Ha 2-3 MOpAAKa HIDKe NMpeaeNnbHOM MakK-
CMMOHHOII IIOTHOCTH, @ BHYTPH TaKO¥ YaCTUIBI INIOTHOCTh MaKCHMO-
HOB Ha MHOTHe MOPAAKH HMXKe. [IpM 3TOM MOXHO HOHYCTHUTH, YTO
mo6as yacTHIla MHKPOMHPa COCTOUT M3 KIACTEPOB PasMMYHOIO Macll-
Taba, BIOXKEHHBIX PYT B Ipyra, Kak Matpemka (puc. 23a). U xaxpmprit
MaJIeHbKHIiI KJIaCTEpP COXPaHAET CBOI HHAMBHAYaNbHOCTH M IL€NOCT-
HOCTH 6narofapsa HaTHYHUIO MaKCHMOHHOTO MeIIKa, B KOTOPBI# OH IIO-
MellleH. Bomee TOoro, JOMycTHM, 4YTO CyIIeCTBYIOT 06'beKTHI MUKPOMH-
pa, KOTOpbIe LIETMKOM COCTOAT M3 KIacTepHBIX o6omouek (puc. 236),
CBOETO pOfia THTAaHTCKHE IeHHbIE€ OCTPOBa B 3¢upe. MX ycTOMIHBOCTD
IOAIEp>)KMBAaeTCA He CTONBKO BHYTPEHHEH CTPYKTYpOii, CKONbKO 3¢-
deKTaMH MOBEPXHOCTHOTO HATMXKEHHUsA, I''MOOATbHBIMU BCEIEHCKUMU
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a) KnacrepHuiit 06bext B adupe 6 ) Kpasukpucranau4eckuit o6’bekT
HMeeT TUIOTHOCTh HKXKe OKpYyXalo- B 3dupe HMeeT ILIOTHOCTh HMXXe
mero 3gupa. OKpyXarouero agupa.

Puc. 23. Pasnuynsble CTPYKTYpHI 3/€MEHTAPHBIX 06bE€KTOB B 3dupe.

pesoHaHCaMM ¥ T.II. BpAnx nu nmpupoaa HUCHIONB3YeT ANA COSHAHMA
06'beKTOB OIUH-eAUHCTBeHHHIN npuHUun. CucreMHOe pasHoobpasue
BAPUAHTOB IIOCTPOEHUs] YCTOMYHMBBIX M HEYCTOWYMBHIX OOBEKTOB Ha-
CTONBHKO BEMHKO, YTO MX peanHsalusi B MUKPOMHMpe AODKHA HMPHBO-
AUTb K OTPOMHOMY pasHooOpa3uio aneMeHTapHbIX YacTun. Cpenu
3TOTO MOPpSA PasNHYHBIX BapPUaHTOB €CTh, ONHAKO, TaKU€ BapHaHTHI,
KOTOpHE 06eCIedHBaloT NPeeNnbHYI0 YCTOHYMBOCTh CHCTEM K CaMBIM
PasIHYHEIM BO3AeHCTBUAM. IMeHHO Takue BapUaHTHl U BOCTIPHHHMa-
I0TCA HAMH KaK IMIPOTOHBI, HEUTPOHHI, 3NEKTPOHBI U T.II.
ITockonbky Bce BeljeCTBEHHBIE CUCTEMBI, HaYMHAA C aTOMHBIX
K/IaCTEpPOB BIUIOTH A0 3BE3l, HMEIOT «KOXXY» M3 JIEKTPOHOB WIH aTo-
MOB, TO B CHIy HEJIOCTATKa JAHHBIX OCTAETCA OTKPBITHIM BOIIPOC: UMe-
IOT TH aQHAOIUYHBIE YEXJIbI 1e/TOCTHhIe 00bekThl Makpo- u Meranu-
TepBanoB?! B kauecTBe paboyeli THNIOTESHI NPERIIONIOXUM, YTO BCe
06bexThl MukpouHTepBana (aneMeHTapHble YaCTUOBL) OJ€THl B I€XJIbI
U3 MaKCUMOHOB, BCce 00'beKTHl MaKpouHTepBana — B YeXJIHl U3 aTO-
MOB, Bce 00bexTH MeraunrepBana — B 4exybl U3 sBesy. [Ipegnono-
XXMM, YTO BEPXHHME MHTEPBaNBbI AOIIOTHHUTENIBEHO UMEIOT YeX/Ibl UX JJTe-
MEHTOB HWXHHMX UHTepBaJlOB: U3 MaKCHMOHOB M aTOMOB COOTBET-
ctBeHHO. Ocoboe nonoxeHre 3aHHMAIOT OO'BEKTH NePEXONHBIX MaC-
IITaOHBIX YPOBHEN: HYKAOHH M aTOMEI, INIAHETH U 3Be3abl. Tax, ato-
MEI BeCbMa YCIOBHO MOXXHO HasBaTh AAPaMM B 4Ye€XJIaxX U3 3/EKTPOHOB.
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Monekynsl U KnacTephbl TakXKe ORETHI B 4eXJIbl M3 OOIIHX 9NeKTPOHOB.
B03MOXXHO T CYUTATDh 3BE3ABI CHCTEMaMH, ONETHIMHU B YeXJILI U3 IUIa-
HeT ¥ koMeT? OmeThl MU BCe MaKpO- U MEraCUCTEMBI B 4YeX/Ibl M3
MaKCHMOHOB? DTH U IOA0OHbIe BOIPOCH, K COXKaJIEHHIO, ITOKa OCTa-
IOTCA OTKPHITHIMH.

Bce cucrteMpl (HauMHas C aTOMOB: NBUIMHKH, IINIaHETHI, 3Be3[Hl,
TallakKTUKHU M T.II.) HOCTPOEHBI U3 3MEeMEHTaPHBIX YaCTUIl, TO3TOMY
I 060CHOBaHUSA MX CYLIeCTBOBaHMA, Ka3aloch 6bI, COBEPIIEHO HEO-
6s3aTenbHO MPUBNEKaTh Mofiens NyctoT B 3dupe. Ho eie pas noguep-
KHeM, YTO MeCTa «CKOIIEHHUS» 3NEMEHTaPHBIX YaCTHI] paclpele/IeHbl
BO BcenreHHO# B XOpolileM COINIacHH ¢ MHTepPEepEeHIIMOHHON KapTHHOM
yeThIpeXMepHBIX konebanuii. CrepoBaTeNnbHO, Y HaC €CTh IMPaBO pac-
CMaTpPHUBaTh U 3TH CKOIUICHUA Iy3BIPHKOB Ha MaKpOYpPOBHeE KakK OT-
HeNnbHEI MaKpomyssipb B apupe. Ero mpoucxoxuenue o6ycnoBnuBa-
eTCA TeMHM >Ke MacIuTabHO-rapMOHUYECKUMHU KoleOaHUAMH, KOTOpbIe
CO3[1aIOT 37IeMeHTapHble YacTHIbl. PasHHuIla MHIIp B MaciuTabax mpo-
mecca.

ITOT BBIBOA HPHUBOIMUT Hac K OUEHb BRXHOMY CIEICTBHUIO: O6IacTh
BHIMMOTO BeNIeCTBEHHOIO TeNa JO/DKHA OBITH OKpYKeHa 06010YKOit
ropasmo 60nblliero pasmMepa M3 CUIbHO HaTAHyToro (u 6onee paspe-
xeHHoro) a¢upa (cMm. puc. 13). Ecnmu Ha 3Ty npob61eMy MOCMOTPETS C
MO3HIIUU CaMOT0 Tena, TO KaKAOe TeNO BBITTAAUT KaK OB OKpyXeH-
HBIM 00O0NMOYKaMH C PasAIHYHBIMHU CBOHCTBaMH. Takue 06OIOYKH
OIIMO0YHO MOXXHO BOCHPHHATH KaK HEKHE IPOM3BOAHBIE OT CAMOTO
tena. Teno xak 6b1 MCITyCKaeT U3NY4eHMs, YaCTHUHI NONA M T.I., KO-
TOpbIE CO3JAIOT BOKPYT Hero o60M0YKH THIIa KOPOH, HUMOOB U T.II

B meitCTBUTENBHOCTH Teno ABNAeTca cPOKycHpoBaHHOU B adupe
0671aCThIO MOBBIILIEHHOTO paspeXXeHusa. [paHUIa MeXIy TENOM M €ro
3¢ upHOI KOPOHOI — BCero MUUIL 06TACTDH Nepexofa MIOTHOCTH 3hu-
pa. BHyTpu Tena adup paspexeH mocTtaToyHo, 4TOOB TaM 06pasoBa-
IUCh HYKNMOHBI (TOYHee — yXKe aTOMBI). 3a rpaHMIaMH TeNla IIIOT-
HOCTb 3¢Hpa BbIIIE HACTONBKO, YTO HYKIOHBI CTaOMIBHO CYyIIeCTBO-
BaTh He MOTYT. DTa IPaHHIA INIOTHOCTH 3duUpa U BOCIPUHUMAETCA
HaMH Kak ¢u3udeckas rpaHUIA Tena.

BHe Tenma cTemeHb paspexeHus 3¢upa MO3BOMAET IMOABIATHCA
THIIb YAaCTHIL[@M MEHBIIMM, Y€M HYKIOHBI. DTO B IIEPBYIO O4Yepenb
aneKTpoHbl. OYeBUAHO, YTO U3 OJHUX SNMEKTPOHOB BEIIECTBO HE MOCT-
pOHIIIBL, MO3TOMY 3T2 0060/104YKa M BBHITJIAAUT KaK 37MeKTpHUIecKas KO-
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poHa BOKpYT Tena. 10, YTO TaKHe 3NeKTPHYECKHEe KOPOHBI CYLIECTBY-
IOT BOKPYT MHOTHX Tell, — HellaBHO OTKPHITHI¥ ¢akT. Hanpumep, Bok-
PYT HanbieB yenoBeKa ObIT 0O0HApY>KeH ITOCTOSHHBIIN 3JIeKTPHYEeCKHUi 3a-
PAN, HTPOMCXOXAEHHE KOTOPOTro OONMBIIMHCTBOM HCClIeOBaTene
00BACHAETCA MPONUECCOM MCIIYCKaHUA 3MEKTPOHOB. DTO TaK HasbiBa-
eMbIit 3pPekt Kupnnan. B cooTBeTCTBUM C pa3BUBaeMoOH 37ieCb MOJie-
JIbIO 3IEKTPOHBI BOKPYT MaNnblieB Yel0BeKa POXAAIOTCA U3 9¢pupa, a He
HCITYCKAIOTCA CaMUMHM HanbnaMH. Bo3MOXHO, 3Ty Hje0 MOXXHO IpO-
'BEPUTH CredyloiuM o6pasoM. OfeTs Ha PYKY YeloBeKa H3OIMAIHOHHYIO
IIepYaTKy, KOTOpasA He IPONyCKaeT 3MeKTpUyecKHe 3apsanpl. Eciu ko-
POHa U3 37MEeKTPOHOB IIPH 3TOM HCYe3HeT BooOIue, MpeANnoXeHHasn
MOJIENIb OKaXKeTcCs, CKOpee BCero, HeBepHOM. Ecnu ke 3/1€eKTpOHHBIN
Pa3spAn COXpaHHUTCA B KaKOH-THOO CTENEHH, TO 3EKTPOHBI UCHYCKAIOT-
CA He ManbliaMH, a POXKAAIOTCA NMOJ BO3AeHCTBHEM IaNbLEB HEMOCPEX-
CTBEHHO U3 3pHupa.

Haneie oT Tela MIOTHOCTH 3(dHpa ellle Bhbillle, X TaM MOTYT 00-
PasoOBBIBAaThCA TONBKO (POTOHBI, MO3TOMY Ha30BeM 3Ty 060/MOYKYy KO-
pPOHOIL. 3a mpefenaMu KOPOHBI INIOTHOCTH 3(HUpa y>Ke HACTONIBKO Be-
TMKa, 9YTO 37eMEHTApHbIE YACTULBI MOTYT TaM MOABIATHCA NTHUIID B pe-
3yNbTaTe NMOKalbHBIX BCIIECKOB HAaINpPsDKEHUA pacTsKeHusa sdupa.
ITnotHOCTD 3dUpa 33 npeenaMu KOPOHBI HE paBHa CpelHeH INIOTHO-
cTH 3¢upHoro nmonsa Bcenennoit. IToaToMy kaxzgoe Temo 3a mpepena-
MH KOPOHBI HME€ET THMTaHTCKYI0 00/IacTh IOCTENEHHOro TMOBHILIEHHSA
IZIOTHOCTH 3(Hupa, KoTopas obeclieduBaeT He TONBKO TPaBHUTAI[HOH-
HYIO, HO M JIpyrHe CBA3U C OCTAlIbHBIMHM TelaMM BcemeHHOM.

PaccmoTpuM eite oguH acrekT. EciM Teno HacTONBKO PHIXIIO, YTO
MaKCHMOHHas CTPYKTypa COU3MEPHUMOTO C HUM MacmuTaba paspyllleHa,
TO TaKoe TeJI0 CTAHOBHUTCA ra3oM M3 MaKCMMOHHBIX CTPYKTYp. lImoT-
HOCTh MAaKCHMOHOB BHYTPH Hero HaCTONbKO HHM3Ka, YTO UX He XBaTHUT
Ha Iofmep)XaHue M060#1 cTabunbHOM CTPYKTYphl. Kycku cTpPYKTYypHI
MEHbIIIETO MacliTaba MOTYT ellle COXPaHATbCA, HO MEXIy HHUMHU YyXe
He 6ymer >xecTkoi cBsa3H. [I03TOMy CTpPYKTypa KaHHOTO BHIA ABISET-
CA MaKCUMOHHBIM ra3oM. IIpu 3TOM He BaXKHO, YTO BHYTPH Tella Mak-
CUMOHHBII ra3 6yeT cCOCTOATh M3 THIAaHTCKUX MaKCUMOHHBIX MOJEKYTI,
OHM BCe pPaBHO BbIPBaHBI M3 LETOCTHOH CTPYKTYpH 3dupa. OdeBUna-
HO, YTO Takue my3sipH B 3¢upe 6yayT uMeTb camblie pasHble MacIl-
Tabsl (0T Mukpomupa go Meramupa). B 4acTHOCTH, HMEHHO TaKHMH
Iy3bIpAMU MOTYT OBITh 3Be3Abl. COrIacHO paccMaTpHUBaeMOM MOMENH
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3Be3j[a MIOKPHITa MAKCUMOHHOI 060/I0YKOM. A IO MPUHIIMITY MUHUMH-
3allMM 3HEPTUHM Takasd 060mouka 6yneT CTPEMUTHCA NPUHATH chepH-
yeckyio popmy. Bo3aMOXKHO, 4TO HMeHHO 3TOT 3¢ (EeKT OTBETCTBEH 3a
o6pasoBaHue cepHIECKHX Tel 3Be3f U IIaHeT: pabOTaOT Te Xe 3a-
KOHBI, KOTOpble MPeBpaIIaloT Iy3bIpeK BO3[yXa B IIAPUK BHYTPH
XHUIAKOCTH. TONBKO PONb XUAKOCTH BHIONHAET 3Hp.

Bo3M0XXHO, IMEHHO ITOBEPXHOCTHOE HaTMXKeHHe 3PUPHBIX IIe-
HOK, a He LIeHTPalbHOCTh I'PAaBUTAIIMOHHBIX CHII ABJIAETCA MPUIHHOMN
cpepHIHOCTH GONMBUIMX Tel B KOCMOCE M ManbIX 3MeMEHTapHBIX 4Ya-
CTHL, B MUKpoMHpe. KcTaTH, leHTPaNTbHOCTh TPaBUTAIHOHHBIX CHII, KO-
TOpas B KIaCCHYECKO} TEOPUM IpPaBUTAIMH pacCMaTPUBAeTCA KakK pe-
3Y/IbTAT ACHCTBUA CHUI NPHUTHKEHUS BCEX YaCTHUIL, B AAHHON MOJENH
B0oOOIIje He ABNAeTca abcomoTHOM Aormoit. Ecau Bo3dHHMKaeT ClIoX-
Hasg KapTHHA INOTHOCTHU 3dupa, To KOHPUTypaIHsa rPpaBUTALHOHHO-
ro monas 6ymeT CKONb YyrOZHO CIOXKHOIL.

HTak, B pacCMaTpHUBaeMOil MOJIENTH TPaBUTAIIHOHHBIE CHIIBI MOTYT
OBITb M He HeHTPaIbHBIMU. Beflb MX HmelicTBUMe B pa3BHUBaeMoOil Moje-
nmu 06ycnoBnuBaeTcsa rpafiMeHTOM JaBIeHHUA 3(UpPa, a €ro IOTHOCTh
MOXET M3MEHATHCA 0 3aKOHaM 6oJlee CIOXKHOM reOMETPUH, YTO IIPH-
BeJleT U K 0oJlee CIOXXKHBIM TPaBHTAI[MOHHBIM CHCTEMaM, HallpUMep
K CIUPaNbHBIM HIU MPPErYIAPHBIM TalaKTHKaM, AYEHCTON CTPYKTY-
pe MeTaranakTHKH.

2.2. MOIEJ/Ib 9®HUPHOTO TOPOBOI'O BUXPA

B mpemmoxeHHoit Mogenu 3¢pUpPHOE MPOCTPAHCTBO MHIIbL B Cpell-
HEM HMeEET MPOCTYI0 BOMOKHHUCTYIO CTPYKTYpY, 00eclIeuHBaIoIIyIO ero
cBa3aHHOCTh. Ha camMoM ke gmeme deThIpexMepHbIe KonebaHUS HOMK-
HbI IPUBOIUTH K 06pa3soBaHHIO PPAKTANbHON AYEHUCTOCTH BCETO MPO-
CTpaHCTBa BceleHHOM, NpoABNAEMON U B TeX 06NacTAX, I'le pa3pexxeH-
HOCTH 3¢ Hpa HaCTONBKO BelIMKa, YTO B HEM HMOABNAIOTCA 60olee COX-
Hble CHCTEeMBI: OT 3/7IeMEHTapPHbIX YaCTUI] IO CBEPXCKOIUIEHUH ralak-
THK.

SI9eucTOCTh CTPYKTYpHI 3¢Hpa, €ro HOPHUCTOCTH, HATATYTOCTD
3(pUPHBIX HUTeN, 30HBI IOBBIIIEHHOTO pa3peXXeHHsA BOKPYT Bellle-
CTBEHHBIX Tel M MHOTHE ApyrHe O0COOEHHOCTH IIOMOTYT HaM JydYlle
IOHATH, KaK B TAKOM IIPOCTPAHCTBE MOTYT 06pa3oBhIBaThCA IPUPHEIE
TOPOBble BUXPHU, KaK OHM B3aUMOJENCTBYIOT ¢ 3(PUPOM M KaK 3TH
IPOLECCHl NPOABIAIOTCSA Ha BEIIECTBEHHOM II/IaHE.
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23

a) CTpyxTypa BUXpeBOTO KOAbUA 6) Crpyxrypa ABIMOBOro KONbLia

Puc. 24. PaanuyHsie cremeHM «pacKphBITHA» TOpoBoTo BHXps [1].

Jnsa Havyana >xe HEOOXOLUMO CO3[ATh Mogenb 3(PUPHOrO TOPOBO-
ro BUXPA, KOTopas OBl cormacoBBIBamach ¢ Haubonee o6UIMMH CBO¥-
ctBaMHU apupa*.

ITpepgmono)xuM, 4ro Hemanmeko OT 3eMNU MOSABHUICH TOPOBHIM
3dUPpHBIH BUXpPh pasMepOM HECKONBLKO HeCATKOB MeTpoB. Popma M
BHYTPEHHAS CTPYKTYpa TAKOTO BUXPA MOXeT OLITH CKONb YyTORXHO pas-
HOOOPa3HOM M CIOXKHON. AHATOTHIO MOXHO HaliTH B BUXPEBHIX 00-
pasOBaHUAX XMAKOCTH U rasa. [logpo6Hoe onucanHe NOAOOHBIX BHX-
pelt NpUBEEHO B anbOoMe TeUeHUH XUAKocTel H rasa [1]. [TpuBenem
nHIIb ABe PpoTorpaduu us atoro anbboma (puc. 24), KOTOpLIe JeMOH-

* [IlpuauHa BO3HUKHOBEHHA TaKHX BHXpelt Oymer paccMOTpeHa Hanee.
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CTPUPYIOT 3TO pasHoobpasue. Ob6paTu- 9T-BUXpb
T€ BHMMaHHE Ha CIOXHYIO CTPYKTYpPYy - + CTpEMHTCA
JIBIMOBOT'O KOJNbIIQ, KOTOpO€ MpeacTaB- - -~ OKaTh 3Qup

nsaeT co60i CBEpPHYTYIO0 TOPOUIANbHYIO

CIIUPanb. - «
Ynpocrtum 3amayy u 6ymeMm pac- - .47 v e

CMaTpUBaTh BUXPb, B KOTOPOM 3(pHUp \O * ?

BpalllaeTcsd TOJBKO BOKPYI KPYroBOH N

ocu (puc. 25). Takoit Buxps nomobeH PSRN

6y6muKy, KOTOPBIA MOCTOAHHO BEIBOpa- <~ .7 /|

yuBaeTcsA Hau3HaHKy. Eciu cMoTperth 7

Ha HEToO C OTHOH CTOPOHHI (uucro yCnoB- » ; R

HO 0003HAaYMUM €€ 3HAKOM «+»), TO B v

IIPOEKIMHM Ha IVIOCKOCTh OYAYT BHUIHBI 9T-suxps

IOTOKH 3¢HUpa, KOTOpbIE KaK ObI cTe- 7 _ ™ cTpeMHTCA

KaloTcA K 1eHTpy 6ybnuka. Ecmu cMmot- 5333;5 BaTh

pPeTh C APYro# CTOPOHBI (0003HAYUM €€

3HAKOM «—»), TO BUJIHA IIPAMO IIPOTHBO-  p,. 75. Toposkili BUXDH B paspe-

IIONIOXKHAsA KapTHHA: BCe d(HUPHBIE IIO- 3e (LeHTP), €ro BUA CHUSY (+) M

TOKM yCTpeMIIEHHI H3 IIeHTPa Ha mepu-  CBEPXY (7). Chusy mox TopobniM

BUXPpEM 3a CUET 3axBaTa 3<1mpa H3
depuro. Kak 3T0 moBnuaeTr Ha 3QHUP  oxpyxarouedt Cpensr MOXKeT 06pa-

BOKpyr Topa?! C «III0COBOH» CTOPOHEI i’»:l):m_Ba;f;g;b?:SPemeﬁﬂe, a panb-
TOpa €ro BpalleHUue IIPUBOAUT K YIIOT-

HAIOLIEMY BO3OECHCTBHIO Ha OKpyXaomuil 3¢pup. C «OTpUIaTETBHON»
CTOPOHEI — K IIOIIBITKE €T0 PasyIIOTHHUTH, Pa3iBUHYTH.

Ecnu 6b1 3dup He MMeN CMIIBHOTO BHYTPEHHETO HaNpsDKEHHUA pa-
CTS)KEHHS, TO €r0 BOBJI€YEHHOE ABH)KEHHE HE IIPUBOAWIO OBl K Ka-
KHUM-HO0 CyllecTBeHHBIM pe3ynbTaTaM. C OJHO¥M CTOPOHBI 3PUP OB
4yTh YIUIOTHANCH, a C APYTOH CTOPOHBI — 4yTh pactaruBanca. OmHaKo
B paspabaTeiBaeMoil Mojiend 3QHP B L[eNIOM CHIBHO pacTAHYT. [loaTo-
MY C «IIIIOCOBO¥» CTOPOHBI €r0 BHEIIHEe ABIDKEHHE, MPHUBOAAIIEE K
HOIBITKE YINIOTHUTD 3HP, OyneT HalpaBieHO IIPOTUB OOILETo rpagu-
eHTa HanpspbkeHHus. IloaroMy ynnotHenus sdupa nmpoucxosuts He 6y-
IeT. A ¢ «OTpHULIATeNbHOMN» CTOPOHBI pacTATHBAIOIEEe ABHXEHUE Oy-
AeT CKIAafBIBaThCcA ¢ OO6IUM rpagueHTOM. [loaTOMYy C «oTpHIaTeNnb-
HOM» CTOPOHEBI TOPOBBIN BUXPh MOJKET CYIIECTBEHHO Pa3pHIXNATh U
naxke paspeIBaTh 3PHP.

K 4yemy ato nmpuBener? Bo-mepBbiX, IOCKOIBKY OONMaCTh pasphIX-
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IeHHOTO 3¢dupa C «OTPHIATENbHON»
CTOPOHBI OKpYy)eHa obnacTeio 3dupa
¢ OOBIYHOM IIOTHOCTBHIO, TO 3TO CO-
S, 3)acT TPafiMeHT HaBneHus 3pupa U

O6nactp paspriBa
adupa ¥ poOXAEHUA

CBeYeHHUs rpagvCHT TI'PABHTAIIMOHHBIX CHUIIL.
Dopma TAKOTO pa3pbIXICHMA CKOpee
Bcero 6yner ummerb ¢opMy pacTpyba
(piic. 26). Ho cTpykTypa paspexeHust
BHYTPH Takoro pactpyba Moxer
OBITE CTONBL € CIHOXKHOM, KaK H

Puc. 26. Cxema IT-suxps. CTPYKTypa peanbHOro suxps (cm.
Komyc paspexenus o6pasyerca 6nma- pHcC. 24), B YACTHOCTH CIOHMCTOH H

rofapa saxsaty a¢upa IT-BuxpeM. CIHPaNbHOI.

YHnpocTUM MOAenb M IIPHMEM, YTO B IepBOM NpHOmKeHUuu 06-
JIaCTh paspeXXeHusa uMmeeT GopMy KOHyca, BepIIMHA KOTOPOTO HAaXOMMT-
ca B NeHTpe Topa. ITockonkKy B 3TOM KOHYyce a¢Hp MeHee NIOTEH,
TO B Hero OyAyT BTATHBATbCA BCE TeNla, HaXOUAUIMeECs B 30HE I'Pajiu-
eHTa AaBieHuA 3dupa. Bo-Broprix, ecnu aBmKeHHe 3Pupa OyneT no-
CTAaTOYHO J1A pa3pblBa MaKCHMMOHHBIX CBA3€H, 3TO HpUBeJeT K 06pa-
30BaHHIO KOHycoo6pasHoit (M GOpMEBI YCe4eHHOTO KOHYyca) obmac-
TH, B KOTOpPO# 6ynyT o6pasoBhiBaThcs MySHPLKH POTOHOB. Takylo
obnacTe BHYTPH KOHYCa pa3spHIXJIeHHs Ha30BeM KOHYCOM CBEYEHHS.
OnHOBpeMEHHO OHa ABNAETCA 06macThio 607€e CUNBHOIO IpaBUTALIU-
OHHOTO BTATHBAaHHUA IUIA MIOOBIX BEUIECTBEHHBIX Te/l. B-Tperbux, pas-
pRIXJIEHHE 3Hpa C «OTPHIATENBHON» CTOPOHBI TOPA 3afaeT HAIPaB-
fIeHHe €ro JBMIKEHMsS, NOCKONbKYy OyfieT BTATHMBATb B ce6S He TONMBKO
«ITy3BIPBKH» BEIECTBAa, HO U MOObIe ApPYTHe KOHCTPYKIUU U3 MaKCH-
MOHOB. I103TOMY TOp CTaHeT HeNnpepLIBHO JBUTATHCS B HAlPaBICHUHU
CBOET'0 OTPUILIATENBHOrO IOMI0ca. TakuM 00pasoM BpallaTenbHOe NBU-
XKeHHe Topa 6yAeT MOANMTHIBATH SHEPIHEN €Tr0 NOCTyNaTeNbHOE NBU-
xeHHe. IIpH 3TOM ecnu pacTsaxeHHe 3pUpa HESHAYUTENBHO, TO MTOCTY-
naTenbHOE ABMIKEHHMe OBICTPO MPEKPATHTCSA, HOO BCS SHEPTHUA Bpalile-
HHUsL TOpa pacceeTcsi B a¢Hpe 33 CYeT CHII TPEHHUA MEXKIY MAaKCHMOHa-
MH. Ho ecnu nmpeamonoxuts, uTo ranobaibHoe pacTsakeHHe 3dupa
OY€Hb BEIHKO M 3HEPrHs, B HEM 3anaceHHas, OTPOMHA, TO BpaljeHHe
TOPa U €ro NOCTYIIaTelIbHOE ABIDKeHMe B adupe 6yayT O4eHb NIUTENb-
HBIMH. Beib Bce mOTEpH OT TPEHHUS MAKCHMOHOB APYT O ApPyTa B 3TOM
Cry4ae KOMIIEHCHPYIOTCH BBICBOOOKAaeMOH 3HEPTrHeli MOTeHIHATbHBIX

¢oroHOE

paspexenus
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CBA3ell MEXAy MaKCUMOHaMH4 B 3(dHUpHON cpene. DPUPHBIA TOP CTa-
HOBUTCA cBOeoOpa3HbIM neprneTyyM-Mobune. Ero BpaujarensHoe fBU-
)KeHHe OynmeT MOANMUTHIBATHCA IOCTYNATENbHBIM IBMXKEHHEM, KOTOpOe
Oynmer yepnaTh 3HEPTHIO U3 BCe HOBHIX 0OnacTeil pa3sopBaHHBIX CBA3EM
B a¢upe. Hauas BpameHue, 3pHUPHBII TOp MOXET IPOJOIXKATh €T0 I10-
4TH 6€CKOHEYHO MMEHHO IIOTOMY, UTO €ro BpallleHHe pasphIBaeT CBSA-
34 B HaTAHYTOM 3¢upé, a BrICBOOOXKAaeMasn dHEPTUs NPEBHIIIAET TY,
KOTOpasA 3aTpayuBaeTcid Ha UX paspeiB. Co3pmaerca o6macTs pa3phix-
JIeHUs, KyAa MepeMelIaloTcs Bce MaKCHUMOHEBI, B TOM 4YHCIe U MaKCH-
MOHBI BpalllaloleTOCs TOpa, B pe3ynbTaTe TOP MOMIajaeT B HOBOe Me-
cTo. Briepenu Hero aBTOMaTHYECKH CO3[aeTCA HOBas 06IacTh pasphix-
neHHOTO 3¢upa. B HeM onaTh BeICBOOOXKIaeTCss HOBasAg MOPLUA ITOTEH-
I[MaTbHON 3HEPTHHU TrIo6anbHOTO pacTsxeHuA U T.n. CpaBHUBasA Ta-
KOe ABM)XEHHE C ABM)KEHUSAMH, U3BECTHBIMU COBPEMEHHOH HayKe,
MOXXHO Ha3BaTh €TI0 COMUTOHHHIM, a caM 3PHUPHBIN TOP — 3(PUPHBIM CO-
TUTOHOM™.

CpenaHHBIN BhBIIIEe BHIBOK O BO3MOXXHOCTH IpeBpallieHUs Bpaija-
TEIbHOTO BHJa JIBDKEHHUSA B IOCTYIIaTeIbHOE HMMEET O4YEHBb BAXKHOE
3HaYeHHe He TONBKO IS MOJAX0Ja K mpobieMe co3maHUsl TPABUTAIIHU-
OHHBIX JBIDKHTENEH, HO U Ji/iA aHa/NMM3a JUHAMHKH BCEX KOCMHUYECKHX
Te)l (OT 37IEMEHTAPHBIX YACTHUIL[ A0 TaTAKTHK).

HTak, MBI HaYajau C MPOCTOTO TOPOBOTO BpalleHUA B 3dupe U
majnee, U HNyTeM JNOTUYECKMX PACCYXIEHWH, MONYYUIN MpeRBapH-
TeIbHYIO MOJENb CaMOJABMXKYIerocs 3UpPHOro TOpPOBOTO BUXpA (B
nanbHeineM — J'T-BUXps, TOPOBOro BUXps), BIEepeAH KOTOPOTO IO-
CTOAHHO BO3HUKAET KOHYC pasphIxieHUs 3pHpa U MeHbIIaA Mo o6be-
My obnmactb cBedenusa. PaccMorpuM Teneps, xkak T-Buxpn Oyner B3a-
MMOJEeCTBOBATh C KNACTEPHO-HepapXU4eckoil 3pUpHOIt cpenoii.

Brilze ymoMuHanocey, 4To TOp 6yAeT cTpeMHUThCA IBUTATHCA K 00-
JIACTY HauMeHbIlel mnoTHOCTH 3¢dupa. Ecnu 6n1 cpema adupa 6nina
IOKanbHO OJHOPOAHOM, TO, IIONYYUB ePBOHAYANIbHOE HAINpaBIeHUE,
Top 6B ABUTanca mo HeMmy npaMonuueirHo. OxHako ecnu 3dHUpHasA
cpella HEOMHOPOJIHA, TO €e HEOMHOPOJHOCTH OYAyT MCKaXXaTh IPSIMO-
MHHENHOe JBH)XXEHHE TOpPa, HanmpuMep, TOp Oymer CTpeMHUThCA HOBHU-
raThbCs B HallpaBIeHUH IOHIDKEHHOM IIOTHOCTH 3¢Hpa, a UMEHHO B
HaImpaBlieHHH OmiKaiiiieil MeXXKIacTepHOI TPEIUHBl, INHPHHA KOTO-

* BosHuKaeT NMpeANONO>KeHHE, YTO BCe BUALL BELIECTBEHHBIX COTHTOHOB UMEIOT BHYT-
PH CBOEe#l CTPYKTYpPbI B KauecTBe MCTOYHUKA ABMXXKEeHUA d(UPHbIE CONUTOHBHL.



poit 6yner cousmepuma (unu 6onblie)
obnactu paspriBa 3dupa nepexn BHUX-
peM. Menkue MexxinacTepybie rpaHH-
1Bl He 6ynyT OKasbIBaTh CYIECTBEH-
HOTO BIMAHHUA Ha €ro ABM>XEHHE IMOTO-
MY, YTO OHH B HECKONBKO Pa3 MEHBIIIE
pasMepPOB TOpAa M OH K HMM He YyB-
cTButeneH. IlosToMy ecnu paxe IT-
BUXpb oOOpasyercsi He Ha TIpaHHIUE
IBYX KIacTepoOB, a BHYTPU OLHOIO M3
HHUX, OH JOBONBHO OBICTPO IlepeMec-
TUTCA Ha KJIAacTEpHYIO rpanuny. Jane-
Helillee ero ABIDKeHUe OyIeT Ipowuc-
Puc. 27. Cxema aBywxeHna IJ1-BUX- XOAUTh HMCHHO II0 TPAHHULIAM COU3ME-
P B KIacTepHO-HepapxHueckoii PHMBIX C HHM KinactepoB (puc. 27).
g;pmei’u?;%zf:’;fg’"g?‘*““ Pano wiu mo3gHO OH MOXKeT Jo6paTh-

C X0 TPaHHUBI MEXAY KIacTepaMH
6onvurero yposus (cMm. puc. 27). Torna manpHeitiuui ero nmyrts Gyner
IPOXOAWTE IO IPaHUIAM Bce 6onpiiux knacrepos. Kunematuka gsu-
XXeHHA Topa OyzmeTr CylleCTBEHHO 3aBUCETH OT KIIACTEPHOM CTPYKTYPHI
s¢upa Ha ero nytH. O6pasHo rosops, IT-Buxps Oyrer nepeMeniaTbcs
B IIPOCTPAHCTBE MO 3QUPHEIM «TPEIIHHAM» — KIACTEPHBIM CTHIKaM,
Kak 1o HanpasiasiomuMm. Ecnu HabmiomaTens CMOXeT NPOCIEAUTH 3a
nBxeHueM JT-BUXpA, TO OH O6yaeT BHAETH TIOMaHYIO TPaeKTOPHIO, H3-
rH6B KOTOPOI 6YHyT «MapKMpOBATh» KIACTEPHYIO CTPYKTYpY adupa.
" Ecnu x Tomy BpeMeHH 3T-Buxpp pobeperca mo 60nbIIUX KIACTEPOB,
TO €ro TPaeKTOPHUA OyIeT NMOYTH NPAMOIHHENHON Ha OYeHBb OONBIINX
PacCTOAHUAX, M JIMIIb B PEIKHMX CJIy4asaX oHa 6ymeT CylieCTBEHHO H3-
MeHAThCA. [IpirdeM yron nmosopoTa ROMKeH OBITL B CpelHEM OMHM30K K
60°, 4TO CBA3aHO C reOMETPHEN INOTHRIX KNAacTEPHBIX YIIaKOBOK.

Yro 6ymeT ¢ BUXpeM, €CIH OH, IBUTAfACh MO «TPEIHHE» B d]HPeE,
nonajeT Ha KJIACTEPHYIO «pa3BMIKy»? B mpocToMm cinydae BUXpH Bhife-
peT ONHO M3 HAIpPaBJICHUH B 3TOH «paspunke». B Gonee cnokHOM Ba-
pHaHTe BUXPb MOXET PasfeNnMThCcA Ha JiBa MEHBIUUX BUXPH, KOKABIN
M3 KOTOPHIX OyneT Npoao/DKaTh ABYDKEHUE B CBOEM HaIpaBieHHUH. Bos-
MOXKEH M IMPOMEXYTOYHBI! BapHaHT, KOTJa BUXPH BhIOepeT OHO M3
HamnpaBlleHUH, HO pe3koe HM3MeHeHHe ero TpaekTopuu (ecnu 3to 6y-
IET TIPOMCXOLUTD YXKe B BELUECTBEHHOMU cpelte, Hanpumep B atMocde-
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pe) MOXeT IMPHUBECTH K M3MEHEHHIO €r0 CKOpOCTH, (pOpMBI KOHYycCa
paspexeHusa U PopMbI 06nacTU CBeYEHHUH.

PaccmoTpuM Tenepp KOHyC paspexeHud IJT-BUXps. ITOT KOHYC
6ymeT 06pa3oBBIBaThCS, KaK CKa3aHO BHILIIE, 32 CYET Pa3phIXeHusn IPu-
pa BOBIEYEHHBIM [BI)KeHHeM 3(dupa B oTpuuaTtenbHoit monycdepe
OT-Buxpsa. YMeHbIlIeHHe MNOTHOCTU 3¢dHpa OTHOCUTENBHO (POHOBOTO
06paTHO MPONOPIIMOHANIBHO KBAJ[paTy PACCTOAHUA OT IpaHULBl (POHO-
BOM ITOTHOCTH [24]. Takas 3aBUCMMOCTb Oo6ecriedMBaeT Pe3KUil TEMII
U3MEHEeHUsA MIOTHOCTH. I103TOMy ecu yCnOBHO NMPHHATH, YTO IIOT-
HOCTH 3¢upa BHYTpH KOHYyca paspexxeHHsa B 10 pa3 MeHsie (pOHOBOM
NIOTHOCTH, TO TONIIHHA IPaHHUIBI nepexofa K ¢GOHOBOI HNOTHOCTH
Oymer moctaToyHO He6Gonwimoit. Ecmu KOHyC mepeMeniaercsa M Belle-
CTBEHHOE TeNO0 OKAa3bIBAETCA B 3TOM rPaHUYHON 0OIaCTH, OHO JODKHO
HCIIBITATh TPABHTAMOHHBIN TOMYOK. [Ipu 6onbiIoi CKOpoCcTH ABH-
XeHHs KOHycadTo 6ymeT y)ke rpaBHTAlIMOHHBIN yaap. A ecnu pasMe-
PBI T€a TAKOBHI, YTO OFHA €ro YacTh OKaXeTcs BHYTPHM KOHyca, a ApY-
rasg CHapyXu o6NacTH Iepexofa, TO TAKOE TENO MOXKET IIPOCTO pasop-
BaThCA OT BO3AEHCTBHA IPABUTAIIMOHHBIX CWI. BosnelicTBue koHyca
Ha BeIIeCTBeHHbIE O0'bEKTHI Pa3TUYHO, OHO 3aBUCHUT OT MHOXeCTBA (pak-
TOPOB: MOIHOCTU JT-BUXpA, ero pasMepoB, CKOPOCTH €ro OBHXKEeHUH,
ynaneHHOCTH Tena oT JT-Buxpsd, yrna asmxenua IT-BUXpA IO OTHO-
IIIeHHI0 K MOBEPXHOCTH 3€MIIH, MPOYHOCTH CaMOTO Tela, €0 pasMe-
poB u T.nm. Ho BO Bcex 3THUX clydyasx Ans BHELIHero Habmiopmartens Bce
3TH M3MEHEHHS IOJIOKEHHUS Tella M ero COCTOSHMSA MPOHUCXOAAT 6e3
BUIUMEIX Ha TO MPUYHH M IO COBEPIIEHHO HENMOHATHHIM 3aKOHaM™.

O606mas BHIIIECKa3aHHOE, OTMETUM CYIIECTBEHHO JIOKa/JIbHBIH
XapaKkTep BO3IeHCcTBHA 3(PUPHOro KOHYCa, €ro pe3Kyio IPOCTpPaH-
CTBEHHYIO TpaHHLY.

Teneps paccMmoTpuM dopMy KoHyca paspexxeHusa. Bo-mepBIx, ydu-
TBHIBasg BO3MOXXHYIO CIOMCTYIO CTPYKTYPY IIOZOOGHOro popma BMXpeH

* Knaccuyeckas TeOpHs rpaBUTAllMM He NMpHEMNET CyUlecTBOBaHUE I'PaBUTAllHOH-
HBIX TONYKOB, YAapOB M BHYTPEHBHHMX pa3phIBAIONIMX YCHIUH. B kmaccuyeckoin Teo-
PHM TpaBHTALlHOHHOE BO3JeHCTBMEe HAa TeNO MOXXET OKa3aTh NMINDb APYToe Teno. A
g 00'beKTa Ha MOBEPXHOCTH 3EeMIM CylLleCTBEHHOE M3MEHEHHEe TPaBUTALlHOHHOTO
MOTEHILMaNa BO3MOXKHO MHIUb NPU NPOJETe MUMO HErO AOCTATOYHO Gonbuioro ¢u-
3udeckoro tena. CormacHo KIacCH4YeCKOH TEOPHHM TPaBHTAaIMM, TPaBMTallMOHHBIN
NOTEHLMaN He MOXKET U3MeHUTbCA 6e3 mosaBieHHA Kakoro-mu6o tema. IToaTomMy Bce
TEOPHH, KOTOpble 6asHpylOTCA Ha Hel, BBIHYXAEHBI OTCTYIIaTh Hepen $eHoMenamu
Tutnta CCACOBCKOTO.
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@M (cM. puc. 24), IpeONONOXHUM, YTO
U KOHYC paspexxeHus 6yner uMeTh
i\ CIIOXXHYIO CIOHMCTYIO CTPYKTYpPY.
Bo-BTOpHIX, KOHYC popMupyercs
He B OLHOPOJIHOM cpene, a B cpe-
JAe C KIACTEpHON CTPYKTYpPOU.
Ecnu Bce xnacreprt a¢gupa B obna-
CTH KOHyca MeJKHe, To obmacth
paspeXeHUsT HMeeT B IIEPBOM
OpHOMIDKeHHH KOHYcoo6pasHy1o
¢dopmy. Ho ecnu obnacts paspe-
Puc. 28. 3T-BHXpb CO3a€T KOHYC pa3-  KEHHMA CO3[aeTCA B KIACTEPHOM
pokciin © XPUTLNES PISPOXEUT  Crpyirype COMSMEPHMOTO C He
maciuTaba, TO BO3MOXHO Cymie-
CTBEHHOE OTKJIOHEeHHE OT ¢opMbI KoHyca. Paspreixnenue apupa I3T-To-
poM OynmeT TeM Jerde, yeM 6onee OH HAUPSXKEH M CHIbHEe TpegBapH-
TEbHO PasphixfieH. B MeXKnacTepHBIX 30HaX 3(pUp HaXOAUTCA MMEH-
HO B TakoM 6ojee pacTAHYTOM U MeHee INIOTHOM cOCTOSAHUH. [ToaTo-
MY TPEAIONOXHM, YTO PasphIXIeHHHI 3¢dHp Oyaer MMEeTh BUA MHOTO-
nmydeBoit 3Be3nbl. Eciu mocMoTpeTh ¢BepXy Ha IT-Top (c «u1ocoBOi»
CTOPOHBI), TO B ClIydae, ecny OH OyZleT ZBUraThbCA MEXRY KIacTepaMu
10 KpecToo6pa3Hoit rpaHulle, €ro paspexiasfioee BosaeicTaue Oymer
IIPOHUKATH rOPasfo AANblIe MO CTHIKAM 3THX 30H (puc. 28). Pasprixie-
HUe OyIeT NPOHUKATH BO BCE ILIENU M INMENAKM MEXKIACTEPHON CTPYK-
TypH 3¢dHpa. B paccmaTpusaeMoM npuMepe paspeIxjieHHe CO3HACT BOK-
PYT KOHyCa KpecTooOpasHyIo mydernomobHyio crpykrypy. HanmoMuum,
4YTO PaspBIXIEHHBIN 3¢GUp ABNLETCA 06NIACTHIO IPAaBUTAIMOHHOTO BTA-
ruBaHusl pasnuyHbix Ten. Ecny xnacrepras crpykrypa 6yneT B MecTe
NpoxXoXpaeBEua IJT-Topa MHON, HAIPHUMEP MHOTONYYEBOM, TO M 30HBI
IPaBATALHOHHOTO BTATUBAaHMUA OYAYT COOTBETCTBYIOIMUMHY (puc. 29).
Taxum o6pasom, KnactepHas CTPYKTypa 3¢dupa IPpHBOIUT K CyIIe-
CTBE€HHO HEOXHOPORHOMY XapaKTepy pacIpoCcTpaHeHHA BOSMYIIEHHA
s¢dupa B IPOCTPAHCTBE. ITO BO3MYILIEHHE «IIPOPACTAET» B KIIACTEPHYIO
CTPYKTYpy dpakTanbHO, NOKOOHO KPOHE iepeBa MU ero KOPHEBOH CH-
CTEME.
Hanuyue HeopHOpomHOCTEH B 3¢pHpe NMO3BONAET MPENIIONOXKHTD,
4TO BO3peHCcTBHE Ha Hero DT-Topa MPOMCXOAUT HEPAaBHOMEPHO U I'eo-
METPHYECKH HENPAMOIHHEHHO.

Tpewuuel B
IIOBEPXHOCTH




Puc. 29. Bupg cBepxy Ha IT-
BHUXPb, KOTOPBIH «IIPH3EMNECT-
CA» B MHOTONYY€BOM MEpeKpec-
Th€ PasjOMOB,
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Kpome ToOro, npeanol0oXu™, HUTO
IPOBOIMMOCTh BO30yXeHHS B adpupe
CYLLIECTBEHHO Bhilile 10 rpaHulaM KiaacTe-
poB. [IpyruMu cnoBaMy, €CTH Pa3MEphI
KOHyCa paspeXeHUsl COMSMCPHMMEI C pas-
MepaMH CaMOTo TOpa, To crabble u3MeHe-
HMA B CTPYKType 3¢upa paCIpoCcTpaHi-
JOTCA Ha HecATKH (MoxeT 63ITb, THICIIH)
pas 6onpmune paccTossHMA, 9€M pasMEphl
koHyca. [Ipu sTom onu 6yAYT PacnpocT-
PaHATBCA MO Y3KMM KaHalaM MEXKIac-
TepHbIX obnacreit (puc. 30). 3 ckasanHBO-
IO MOXHO CAeNIaTh BaXHHIA BHIBOA: NOZ-
net DT-tTopa x ompepencHHOMY MECTy Ha

TIOBEPXHOCTH 3emnu Gyaer NpeaBapATbCA 3a HECKONbKO AHEH (a mo-
XKeT OBITb, ¥ Helenb) M3MEHEHHAMH B MeEXKIacTePHBIX obnacTax
s¢upa. Ecnyu XUBOTHBIE YYBCTBYIOT 3TH M3MeHeHHUA, TO HX TPEBOX-
HOe TIOBeleHHe MOXeT OBITh MHAMKATOpOM 6ynymux 6071€€ MOUTHBIX

COOBITHUIA.

AHaNOTHYHO KOHYCY pasperxeHus 3¢gupa MoxeT HCKOKAThCA Pop-
Ma KoHyca cBeyenus JT-Buxps. Pasprixienue apupa Ha KIACTEPHBIX

rpaHHUIaX NPUBOAMUT K TOSBIEHHUIO B
HUX HOBHIX (poToHOB. [ToaTomy Ta-
KM€ TPaHUUbl CTAHOBATCA UCTOUYHH-
KOM cBe4eHUA. ['paHUIBI MEOXAY KNa-
CTepaMU — JIByMEpPHBIE CTPYKTYPHL.
CnemoBaTeNbHO, BO3MOXKHO IOsIBIE-
HUE MONOTHUI CBEUCHHUA HIU MONOC
CBeTa — B 3aBHCHMOCTH OT MacIITa-
6a aBneHus. B caMoM MUHHManbLHOM
BapHaHTe NOABNAIOTCA NY4YH CBETa,
KOTOPhIe IpenacTaBnsioT coboit cre-
TAIIHecss 0061MacTH Ha mepecedyeHHUU
ABYX MM HECKONBKHUX ITOBEPXHOCTEN
pasmena Mexay 3(pUPHBIMH KjacTe-
pamu. Mitak, npoNMKHOBEHME paspe-
XeHusa 3¢dHupa B MEeXKKIacTepHbIE
NPOCNONKH IPH ONpeReNeHHbIX yC-

I3T-Buxphb

«Illymansua»
paspexeHusn
B 3£Hpe

Puc. 30. OT-puxph €O3[ae€T BROINb
TPaeKTOPHH CBOETO 6yRymero ABH-
XeHns 3(QupHbIE <UIynanblla» pas-
PEXKeHMs, KOTOPHE MAPKHPYIOT CTH-
KU 3PUpHBIX KIACTEPOB.
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< - JTOBHAX BBISHIBACT, KaAK MHHH-
‘ ‘ 7 MYM, TPH BHIA CBeYEHHA: IOAOT-
X100 w . Ha, II010CHI ¥ IYIH.

\7 A
‘B BosMOXHO elle OIHO CBETO-
= / I ' Boe saBneHue. Ecnu paspexenue
\ a¢upa NpoHUKaeT FaNeKo Blepe-
ou DT-BUXpA B MEXKIacTepHEIe

Puc. 31. Ha nepudepun tpaekTopuH 30HEI, TO B TCX MECTaX, i€ OHO
IT-Buxps cospaeTca paspexxerue 3Ppu- He OYE€Hb CUNTBHO, HO XOCTAaTOYHO

pa Bfionb mMuxpoxnactepos. Ha ux ctoi- 5,0 paspHIXIEHNA MEXKIacTep-
Kax poxpaiorca ¢GoToHbI, 9T0 M 06yc- )
NaBAMBaeT O01Iee CBEYECHHE. HBIX obnacreil MeIKOro macuira-

6a, BOSHMKAET PacCESAHHOE CBEYE-

HHe BCero Ipocrpascrsa (puc. 31). 3to cBoero pona pudPpysHoe pas-
phIxiieHue 3dypa Ha YPOBHE MENKUX KIacTepoB cospaeT 3¢dekT cna-
6oro U3NydeHHs, KOTOPOe TIPOCTPAHCTBEHHO BBHIMIAAMT KaK 0GbeMHOE
CBeYeHHe NOCTaTOYHO Gompiuoit obnactu. B ornudyme oT cBeveHusa B
OONBLINX MEXKIACTEPHHX OOMacTAX, BOCIPUHUMaeMO€e KaK NOKalb-
HbI€ TJIOCKOCTH, MOMOCH ¥ Ny49H, B 3TOM Ciiydae HaOMOKAETCA Tpex-
MepHOe 00 bEMHOE HaNoONHeHHEe CBETOM. A ITOCKONBKY K/IacTepPhl Ma-
NeHbKHE M TPAHMIBI MEXAY HHMH TOXE MaleHbKHE, TO paspexeHue
6yner HebonsluM M 30HA cBeta cnabas. Takoe cBeyeHHe MOXHO Ha-
3BaTh AUGPy3HBIM cBedeHHeM adupa. C pusnyeckoir TOYKH 3peHUsA
CBeYEeHHE TAKOTO POJIa MANoO YeM OTIHUYAETCH OT APYTHUX BHAOB CBeve-
HHUl MeXKIAaCTEPHBIX 30H, KOTOphie HabmiofaTeneM BOCIPHHUMAIOTCA
KaK TOIOChl MNH NMy4H cBeta. OTnHYME YHUCTO FeOMeTpHYECKOoe — B
30He AUQPY3HOTO CBEUEHHUs pasMePHl MEXKIIACTEPHBIX 30H HaCTONb-
KO Manbl, a 06/IacTh CBeYEHHMS HACTONBKO BEIMKA, YTO NEHHasd CTPYK-
Typa TAaKOTO CBEYEHHUA AN YENOBEYECKOTO ITa3a OKa3bIBACTCS HEYNOBHU-
MOM, Ye/I0BEK BOCIHPHHHUMAET €¢ KaK ONHOPOOHBIM pacCEeAHHBIN CBeT.
Eme omna oco6eHHOCTH — oO4YeHb cnabas HMHEPUUOHHOCTL B
a(pUPHEIX IIPOLECcCaX MO CPAaBHEHMIO C aHAJIOTMYHBIMH TIPOIECCAMM B
BellleCTBeHHBIX cpenax. Ecnu mpu monete IT-Buxpsa (Hanpumep, ue-
pe3 atMmocdepy) nepen HuM 6ymer obpasoBaHa 06nacTh CBeYEHHUH, TO
OHa NPAKTHYECKH Cpasy ke MCYe3HeT Mocne NpoxoxpeHus IT-Buxps.
Ilns BHeuiHero HabmonaTens, eCIM OH He CMOXET PEerMCTPHpPOBATh
CaM BHUXPpb, fABIeHHE OyneT BHIIMALETH BeCbMa HEOOBIYHBIM: IO Hely
repeMeraeTcss OTHOCHMTEAbHO KOPOTKMA M IUMPOKHMI CHOII CBeTa, 3a
KOTOPBLIM HUYEro He ocraeTca. B orauyue ot monera 3T-Buxpa neiM-



69

HBI XBOCT OT 6onupa cTaHOBUTCA Bce 60nee NIMHHBIM, a €ro clep
IONroe BpeMsa BUCHUT B aTMocdepe, pacceHBasch MOJ BO3JeHCTBHEM
BO3OYLIHBIX ITOTOKOB. AHaJIOTMYHO, OT IMOJIETa CAMOJIETA OCTAE€TCA MH-
BEpPCHOHHBIN Cllell, KOTOPHI CO BPEMEHEM CTAHOBHUTCA BCE LIHpE U
Bce U3BUIHUCTee. Takoit cien Ay BHENIHEro HabmiomaTens MOXeT Ie-
pe4epKkHyTh Bce BUAUMOe Heb60. CoBepIlIeHHO MHasg KapTHHa Habmio-
naetrca mpu monere JT-BuXps, He OCTaBIAIONIErO 32 CO60I HHUKAKOTO
BellleCTBEHHOro cnena. Ilepen BuxpeM Bce BpeMs TOPUT LIMPOKHUI Nyd
onpeneNeHHON NIMHBI, IepeMeaiuica no Heby Kak TBepioe Teno
CBeTa HEM3MEHHOM InuHBI*. JT-BUXph paspriBaeT nepex coboit mpo-
CTpaHCTBO 3dHpa, KOTOpOe MOPOXKAAET HOBHE (POTOHEBI, HO KaK TOMb-
KO OH IIepEMECTHTCSI Ha HOBOE MeCTO, 3(pHpPHOE NMPOCTPAHCTBO 32 HUM
OBICTPO 3aTSHETCS, INIOTHOCTh BOCCTAHOBUTCH M CBeYEHUE HCYE3HeET.

PaccmoTpum eme ogMH acnmekT B3aumojencTBua IT-Buxpsa ¢
apupom. ITpennono>xum, 4T0 o0 KaKUM-THOO IPUIUHAM BUXPH Paspy-
muiics. [Ipu sToM paspexenue B 3dHpe, KOTOPOE OH CO3MaN, HE MO-
XXeT MCYe3HYTh MTHOBEHHO. B GonbpmimHCTBe cnyyaeB Bce o6nacTu
MeXay 3QUpPHBIMHU KIacTepaMu, B KOTOPHIX OBIIO paspexeHUe, ITOCTe-
IeHHO 3aTAHYTCA. B psame cnydyaeB paspexeHHBIe H BO3OYXIEHHBIE
acupHbIe 061acTH cobepyrcsa B y3nax KnacTepHOM pemieTkd 3¢dpupa U
6maromaps 3¢ ¢exTy moOBEepXHOCTHOTO HaTsXXeHUsa o6pasyoT ¢oToH-
Hble cdepsl Pa3IUYHOrO pasMepa. ITOT mpoiecc nogobeH cobupanuio
Kalelnek PTYTH B ofHy Gonbuiyio kanmio. O6pasoBasmuecs ¢OTOH-
Hble cephl BHelIHe GYAYT BBHITMANETh KaK CBETAILHECS IIAPBI M BOC-
IPUHUMATBCS, B 3aBUCHMOCTH OT MX pPa3MepoB, NTHOO KakK IIapOBBIE
monuuu, nub6o xax HIIO.

2.3. BBAMMOIENCTBHUE 9®HUPHOTO
TOPOBOI'O BUXPA C BEHIECTBOM

BaxHO ellle pa3 OTMETHTH, YTO B NPEAIOKEHHONH MOJENH Belie-
CTBO (371€MeHTapHBIe YaCTHIBI U aTOMBI) HE ABNAETCA HE3aBUCHMBIM
ot 3¢upa. BemecTBeHHbIe 060'BEKTHI MOPOXKHAIOTCA MacmTabHO-rap-
MOHUYECKUMHU Kone6aHUAMHU B caMOM 3(Hpe U IO3TOMY CBA3AHBI C
HHUM CHUIOBBIMM M dHEpreTH4YeCKMMM cBA3AMHU. IIoaTOMy B ysnax cu-
IOBO¥ pemeTKy 3dHpa HAXOAATCA U INEMEHTAPHBIE YaCTHULHI, U BCe

* BusyanbHo 3TOT 3(peKT MOXKHO CPaBHHUTD C IBHIKEHUEM JIyda NMPOXKEKTOpaA MO IO-
BEpXHOCTH 3eMIIH.
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Ipyrue BellleCTBEHHbIEe O0O'bEKThI. ITO KacaeTci M aTOMOB BHYTPH
KpucTannuyeckoi perietky. Ecnu apupHas pelreTka HayHeT pacTATH-
BaThCA, TO HaYyHET PACTATHUBATHLCA M «HafeTas» Ha ee KapKac Bellle-
CTBeHHas pererka. IloaTtoMy mioboe TBepHoe Teno, molasiiee B 30HY
IIOBBIIIEHHOTO paspexxeHus 3¢upa, 6yaer «BclyXaTb», YBeTHYHBATh-
ca B pasMepax. ITOCKONBKY KONMYECTBO aTOMOB He YBEIUYHUTCH, Cle-
NOBaTeNbHO, OYAYT YBENMYUBATHCA PACCTOAHMA MexXay HuMmH. IlmoT-
HOCTb Tejla YMEeHbIIUTCA. BO3MOXXEH 3aXBaT TBEPABIM TENOM MYy3bIPb-
KOB ra3a — ero XoJlIOoAHoe «rasupoBaHue». Ecnu B MOMeHT pasymnor-
HEHMS CTONKHYTCA [iBa TBEPABIX Tela, TO MPOU3ONAET YHHUKANbHOE AB-
JIeHHe B3aMMOIIPOHMKHOBEHHMA aTOMapHBIX pelleTOK APYT B Apyra —
o6beMHOe cpamidBaHHe Tel. MOXHO TpENCTaBUTh, KaK COMOMHUHKA
UMM THCT 6yMaru OKaXyTCsA YacCTUYHO BHYTPH KyCcKa MeTania HId
KMPIIMYHOH cTeHHI. Ilocne TOro xak pacrsokeHue adpupa IMpeKpaTHT-
Cf, aTOMapHBIE pellIeTKH COMKHYTCA M Tela «3aKIHHATCA» BHYTPH
Apyr npyra.

Takue cpepnpl, Kak ra3 HIH BOJAa, MOTYT «BCKHIIETh» (POTOHAMH,
€ClIM BHYTPH CTPYKTYPHI 3THX Cpef pelneTka 3(upa HauHeT pBaThCA.
Ecnu xe adupHas pemierka HayHeT PBaThCI BHYTPH TBEPABIX TeEMN, TO
BMeCTe C Heil OyAyT pa3phiBaThCsa M KPUCTANIMYECKUE CTPYKTYPHL.
Teno mpocro pasBanutca Ha yactu*. Eciu e KuHeTH4YeCKas 9HEPrus
MaKCHMOHOB, BBICBOOOAMBIIIAACA B 30HAX Pa3phiBa 3(PMPHOH PEIIETKH,
6ymeT BOCTaTOYHO BeNHKa, TENO HE IPOCTO Pa3BAIUTCH, a B3OPBETCA
usHyTpu. P ekt Gyner Takoit xe, Kak ecmu 651 B MeX3epHOBOE IIPO-
CTPAaHCTBO KPHUCTAJUIUIECKON CTPYKTYPHI Tella 3al0KHIH MHOXECTBO
MUKPOCKOIIHYECKUX 3apANOB IUIACTHAA ¥ OJHOBPEMEHHO B30OPBaNH.

BsaumopneiictBue 3(pUPHOTO BUXPS C BO3AYXOM HMEET €lle ORHY
0CO6EHHOCTh — NOKaNbHOCTh BO3MYIEHUA. DPUPHOE paspexeHue
BO3HHMKAaeT B MEXKIAaCTEPHOM IIPOCTPAHCTBE KaK peaKUHsA Ha BO3MY-
meHue 3¢pupHOTrO TOpa. ITH 30HEI UMEIOT OTHOCHUTENBHO OYEHb He-
3HAYUTENbHYIO TONIINHY. brarogaps aToMy ¥ TOMy, 4TO BO3MYyLIEHHE
adupa 6ygmer pacnpocTpaHATHCA BOKPYT KOHYca paspexeHusa B Gonee
IUVIOTHBIE CIOU 3¢dUpa 06paTHO MPOIOPIHOHANTBHO KBaApaTy paccro-
auua (puc. 32), BcA mMHaMHKa Iponecca 6yneT CylecTBEHHO TOKATH-

* 9TO MOXKET CTaTh MPUYMHOM TAHHCTBEHHBIX TEXHHYECKMX aBapuil H XaTacTpod.
d¢upHoe paspexeHHe COBMECTHO C KIACTEpPHBIMM NpoLeccaMH BHYTpM Tena [26]
MOXXET PaspyIIUTH CyAa, MOCTBI, pe3epByaphl M T.I. COOPYXXEHMs, KOTOpbIe, COTIac-
HO TPaAMIIMOHHBIM pacyeTaM, He HO/DKHBI paspylIaThCi.
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Puc. 32. Cxema usmeHeHMA nNOTHOCTH 3dupa P, B 3a-
BUCHMOCTH OT PacCTOSHHA OT TpPaHMLBI KOHYCa [.
Mexay soHo#t «A» (KOHycOM paspe>XeHHA) H 30HOM
«C» (apupoM co cpenHell IIOTHOCTBIO) €CTh 30HA «B»
PE3KOro NOHWKEHHA INOTHOCTH 3¢Hpa oT «C» K «A».
3o0Ha «B» — 3TO «CTeHKa» KOHYCa paspeKeHHA.

3oBaHa. PaccMOTpuM, Kak 3T0 6yneT BOCIIPHHMMATHCH BHEIIHUM Ha-
6monateneM, HU4Yero He sHauiUM 06 3QHPHBIX Ipoleccax.
IlpennonoxuM, yto IT-Buxps npuobpen emie ogHH BHA, LBHXE-
HHUs — BpalleHHe BOKPYT UeHTpanbHO# ocH (puc. 33). 310 Bpauienue
MOXeT BOSHHUKHYTb, €CiM MHBEPCHOHHOe BpamieHue JT-BUXpA TpaHC-

dopmupyercs 3a caeT Kakoro-nubo IpensT-
CTBHS B OCEBO€ BpaieHue. JIpyruMu cnosamuy,
ecnu OT-BHXPh CTONIKHETCA ¢ IIOBEPXHOCTHIO
3€MITH WIHM BOJB), TO €r0 JanbHeitiiee NPONABU-
JKEHHE BIIEPEN 32 CY€T BTATHBAHUA B 30HY pa3-
PeXXeHHs CTaHEeT HEBOSMOXKHO. Torma 9acTh ero
HHBEPCHOHHOM SHEPTHHM NPEBPATHTCA B SHeEp-
THIO OCEBOrO BpalleHus. BosHUKHET BUXPDb HO-
BOT'O THIIa — BpallaTeNbHBI (MK BpaljaTenh-
HO-HHBEPCHOHHBIH). B coBOKymHOCTH € HHBeEp-
CHOHHBIM BpPaIlleHHEM OCEBOE Bpall€HHE CO-
30aCT THTAHTCKYIO BOPOHKY BpauleHus, BHyTPH
KOTOpoOit 3dHUp paspexeH N0 TAKOH CTEIEeHH,
9TO B Heli BOSHHKaeT 06MacTb cBegeHus. 3a rpa-
HMI[aMH 3TOro pactpyba apup Oyner Bo3My-
Ii[€H MTUIIH B HeOONBIION NepexonHo obnacTy,
II0O3TOMY JBIDKEHHMSA BO3JyXa TaM IOYTH He Oy-
net. Ilo CyT, MBI TOAYIHIH MOAENLHOE OIH-
canue cMmepua. YeMm Gymer ornudarbesa s¢up-
HBIH cMepY OT O6BIYHOIO BOSIYIIHOTO?
Bo3saymHble cMepYH, KakK IIpaBHMIO, MOAB-

NAIOTCA B pe3ynbTaTe CTONKHOBEHUS ABYX NPO-

Puc. 33. D¢upHHIt BUXPL
BpallleEHA BOKPYT BEPTH-
KanbHON OCH — BO3MOX-
Hasg OpPHYMHA TOPHANO.
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THUBOIIO/IOXXHBIX IIOTOKOB BO3[yXa
s (puc. 34), Ha TpaHHUILIE UX COIPHUKOC-
HOBEHUA. [ UTAHTCKHE TTOTOKHU BO3aYy-

\\-/ Xa, HABWXKyIlHecd HaBCTpedy JpYT
2 APYTry, PACKpy4YHBAIOT OTHOCHTEINBHO
Puc. 34. [IBa BCTPEYHBIX IIOTOKA CO- HeGONBIIOH BOMIOK KaK Obl CHapy-

30aI0T CIMMPanbLHLIA BHUXpb, Y KoTo- JKH. H03TOMy caM BONMYOK OKPYXE€H
poro HeET pe3K0ﬁ IT'PaHHILIBEI HA IIEPH- I[BI/DK}’H.[HMHCH MaccaMHu BOS,U,YX& U

depuu. .

He MMeeT pe3KO¥ TPaHHUIIbI, B OTIH-
yue OoT 3¢PUPHOro BoNyYKa. [IBHKeHUHe BO3JyXa Ha rpaHHIle BOITYKa
HPUBOJUT K 00pa3sOBaHHUIO CIIUPANBHOTO (B INIaHE) paclpeneneHUs
ckopocreii. Kpome Toro, BHyTpH BO3ZYIIHOTO CMepya He 00s3aTENb-
HO BO3HUKHOBEHHE paspeKeHHON aHTUTPaBUTALMOHHOM ob6macTu.

KpoMe cHIBHOTO pacTATMBAIOIETO M B3PBIBAIOIIETO BO3UEHCTBHA
IT-BuXpb MOXeT OKasbIiBaTh U Ooiee cnabrie Bo3pmeiicTBUdA. Tak, Ha-
IIpUMepP, 06HEKT MOXKeT ObITh BTAHYT B 06MacTh 3(HPHOTrO paspsiie-
HUSA, TyIa, Tle CH/Ia ero THKeCTH O6yneT CKOMIIEHCHPOBaHA JIOKANIbHOM
aHTUIPaBUTAalMOHHOM cunoit (puc. 35). JIlo60it 06bEKT, KOTOPHIH MO-
IajleT B 30HY AeiCTBUA KOHyCa paspeXeHHsA HIH B ero OTBETBIIEHHUS
(B ero «BeTBU»), 6ylIeT CTPeMHUTHCA NEPEMECTHTHCA IOJ BO3IEHCTBH-
eM TpajHeHTa JaBneHHA 3¢dHpa Mo HanpaBneHUIO K eHTPY IT-Buxp1.
MaxkcumMyM, YTO MOXXET IMMPOU3ONUTH C TAKUM 06beKTOM: OH 6ynmeT mop-
HAT C TIOBEPXHOCTH 3€M/IH U IO KPUBOI TPaeKTOPHH BOMIET B 30HY
IIOBBIIIIEHHOTO PasyINIOTHEHHA, Tle ero pasopBeT Ha IBITHHKYU, MOJe-
Ky/lbl U aTOMBI, KOTOphIe, IPOCKOYUB Yepe3 Y3KO€ T'OPNBIIMIKO 3PHUp-
Horo 6ybnuka, 6yayT BRIOPOIIIEHHI B «IIIIOCOBYIO» 0ONMACTh TOpa B BUAE
rasa uiau nemna ¥ neinu. Ecnu o6bekT He 6ymeT pasopBaH H3HYTPH
3¢HpPHBIM paspexxeHHeM, TO OH OyneT BrIOpolleH mo orubaronieii U3
KOHYCa paspe>xeHuA 3a ero rpanuubl. Ecnu ato npousoiiger ¢ 60npiinm
YCKOpEHHEM, TO, BBITIETEB M3 KOHYCa, 00bEKT IOnmajger B 061acTp mpo-
CTPaHCTBa, Tfle JefCTBYIOT OObIYHBIE TPaBUTAI{HOHHbBIE CHIBI 3€MIIH.
O6beKT MONETHT BHU3 C YCKOPEHHEM CBOOOTHOTO ITajleHHS M BPeXKeT-
ca B 3eMni0 (cM. puc 35). Ho ecnu 06beXT momazieT B OTBeTBIEHHS
paspexxenus (ob6macrtu, 6nH3Kkue K pasnoMaM B 3dupe), To €ro Bo3Bpa-
IleHHe Ha 3eMiI0 6yleT MPOXOAUTH B IOJIOCE TMOHWKEHHOM I'paBHUTA-
IMH: OH, KaK Ha TIapallioTe, OIIYCTUTCSA HAa IOBEPXHOCTH 3¢MIH. TaKUM
06pa3oM, 06 BEKTHI, NOMABIIHE B 30HY paspe>kKeHUA, MOTYT OBITH IOJ-
HATHI C 3¢MJIM U YHUYTOXXEHBI, MOJHATH U COpOLIEHHI CBEpXY, IOJ-
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BospeicTBue DT-BHXpA Ha NMOBEPXHOCTh S€M- Bug cBepxy Ha 30HY paspyLieHHs
KM HA TpeAnocnenHeN CTafHH. (cTpenkaMH NOKa3saHO HBHXKe-
1 — sbipBaHHBIH QParMeHT NIOBEPXHOCTH; AHe (ParMeHTOB MOBEPXHOCTH
2 — ¢parMeHT, MaZAOIHA BHHS € YCKOPEHH- B HanpaBleHHHU HAWMEHbINECH
eMm; IIOTHOCTH 3(pHpa).
3 — MemmeHHO ONYCKalwIMiica BHMS ¢par-
MeHT;

4 — pacnbiisieMblil $parMeHT B 30HE MaKCH-
ManbHOTO paspexxeHHs adupa;

5 — ¢parment E‘[HGO 06BeKT), BIArHBaeMbIi B
KOHYC «IION3KOM», 6€3 OTPHIBA OT HOBEPX-
HOCTH.

Puc. 35. Cxema BospericrBusa JT-BUXpA Ha MOBEPXHOCTHL SEMIH

HATH M MeJIEHHO OIyIlleHH Ha MOBEepXHOCTHL. KpoMe Toro, oguesupHo,
4T0 O06BEKTHI MOTYT ObITh IONTHAHYTH MO MOBEPXHOCTH 3eMnu (HIU
IIOX Heil) B 30HY paspexeHus 6e3 OTpBIBa OT 3€MIIH.

Yem 6onbiure pasmepsl DT-BUXPS, TeM CHIbHEe TPaBHTALIMOHHEIE
CHIIBL «IIEPEIIAXUBAIOT» 3€MIII0 B KOHYCE M 3a €ro IpefenaMu B OTBET-
BleHuAx. Tem Gonblie paccTOAHMSA, Ha KOTOPHIX MPOCIEKUBAETCH BO3-
neiicrBiue DT-Buxps, TeM ANMHHEe OTBETBIECHUA, IO KOTOPBIM «TPaHC-
HOPTUPYIOTCH» (PPAarMeHTH MOBEPXHOCTH U OOBEKTHI Ha IOBEPXHOC-
Td. Jina ovens 6onpminx OT-BuUXpe#t MOXXHO NPEACTaBUTD CHTYAIHIO,
KOIZla OHHM YNPYTCA B MOBEPXHOCTb 3€MJIM, M MX 3Heprus Gymer pa-
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CTEKaThCA 1O TPelIHHaM B 3(Hupe B pasHbIX HANPAaBIE€HUAX Ha OYEHb
6onbIliMe pacCTOSHUSA, CO3HaBas NIMHHBIE KaHAIbl BHIOPOCOB (CM.
puc. 35). EctecTBeHHO, YTO KOMMYECTBO YIIaBIIIETO IPYHTa HIH IOPO-
abl 6ymer 6onblile BAONL PasioMoB (IO MydaM), YeM MeXAy NydaMHu.
Marepuan, BEIpBaHHBIM U3 ITOBEPXHOCTH JiaXke B IIEHTpanbHOI o6na-
CTH KOHYca, OymeT mepeMeraThcs He pagHanbHO, a KPHBOIHHEIHO.
ITom Bo3AeiiCTBHEM B My4Yax BTATHMBAWIIEH CHIBI paspeXeHHbIX 06ma-
creit a¢pupa tpaekTopusa IT-Buxpsa B Bosayxe OyaeT HCKPUBIATHCA B
Ipollecce MoONeTa ¥ KOHUEHTPHUPOBAThCA ONHXKe K OCAM PasnoOMOB.

Momnsiit 3¢pUPHBIA BUXPh MOXET He TONBKO CPHIBAaTh C HOBEPX-
HOCTH NpPEAMETHI, HO M BHIPBIBAaTh UX «C KOpHeM». Ecnu B 30Hy mo-
BHIIICHHOTO pa3peXeHHUs IOMafieT JieC, TO JePeBbi MOTYT OBITH BBIp-
BaHbl C KOPHAMHM M BHIOpOIIEHBI 3a Ipefenbl KoHyca. Ecnu Mois
BHUXPS JOCTAaTOYHO BeNHKa, OH PasBOPOTUT NOBEPXHOCTH 3€MIIH, BBIP-
BeT U3 Hee PparMeHTH IOYBHI, MOPOAbI, KAMHH, COPBET BEPXYIIKH
XONMOB H TOop. Bce 3TO BeliecTBO MOXXeT OBITH BHIOPOILIEHO HaPYXYy,
UIH MeJJIEHHO OIYIIeHO Ha IOBEPXHOCTb, MU YaCTUYHO HU3MeNbye-
HO M paspyueHo. IIpu oueHp 60nbmoit MoufHOCTH JT-BUXpA BO3-
MOXXHBI TaKXXe ¥ IMTyOMHHBIe paspylleHUS U TMOABHXKH B HeJpax
3eMnu. MoryT ObITh BRITAHYTHI H3 IIyOMH BalyHBI, IOABHHYTHI K 30He
paspexkeHHs 6IOKH HOpPOJ, MOTYT NPOM30MTH BEpTHKaNbHBIE IOAbE-
MBI OJIOKOB C NOCHEAYIOIIHM MX ONyCKaHHWeM. DTH ITyOMHHBIE IPO-
I[eCCHl MOT'YT BBI3BaTh 3€MJICTPACEHHS.

ITockonbKy Hefpa 3eMIM HEOZHOPORHHI: B HHUX €CThb M BONHBIE
pesepByaphl, U Ta30Bble IIY3LIPHU», U APYTHE BKIIOYEHHUA, TO «IIblIe-
COC» BUXPSl MOXXeT BBITAHYTH M3 3€MIH ra3, (POHTAHBI BOABI M/TH KaM-
HU. Takoil BHXpb MOXeT MHUIIMHPOBATh U U3BEpXKEHUE BY/IKaHa.

Enre omHOM 0COGEHHOCTBIO Ipolecca ABNAETCA pasMudHe B CKO-
POCTH pa3peXXeHHMs Pa3NIMYHBIX cpel. VI3aMeHeHMe NMIOTHOCTH rasa,
HaIlpUMep, IPH OJHHAKOBBIX BHEIIHUX YCIOBUAX IMPOMCXOMUT OBICT-
pee, 4eM TBEPAOTO Tena. ITO MOXET IIPHBECTH, HAIIPUMEP, K TOMY, YTO
3aKpBIThIe €EMKOCTH BHYTPH 30HBI paspeXXeHUs HaYHYT B3PBIBaThCA.
Bo3ayx cHapy>XM TakHUX €MKOCTe!l CTaHeT MeHee IVIOTHBIM, €M BHYT-
pH, U BHYTPEHHee NaBlIeHHE NPHUBEAET K pa3puiBY 000I0YKH, KOTO-
pas He ycmeeT pacTAHYTbCS BMecTe ¢ 3¢HPOM HACTONBKO, YTOOHI
YPaBHOBECHTH JjaBlleHHE CHAPYXKH.

Ocoboro paccMoTpeHusa TpeOyioT rpaHuyHbie obnmactu IT-Buxps,
B YaCTHOCTH I'pPaHHIla KOHyca paspekeHHs. Brilile y)xe kpaTKo OMHUCHI-
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IOBemwxenue I3T-Buxps

-

NN JIBH>X€eHUE BOJHBI

Puc. 36. CxeMa BO3SHHKHOBEHUA BONHBI B KOHyce paspexeHusa JT-suxps.

BaJICA MEXAaHU3M BO3JENCTBHA KOHYCa paspeXeHus Ha BeliecTBO. IIpu
NPOXOXACHKH I'PaHHUIBI KOHYCA IO TBEPAOMY OOBEKTY BOSMOXXHBI TPH
BapMaHTa IpaBMTAallMOHHOrO BO3MYILlEHHUA: TONYOK, YAap U BHYTpPEH-
HU paspeiB. O@HAKO € XXHIKOCTBIO IPaHHIIa KOHYCa B3aUMOAEHCTBYeT
HHa4Ye — BO3HUKaeT BoiHA (pHc. 36), KoTOpas nepeMelaeTcs BCAEH 3a
TpaHMUell KOHyca B HAIIpaBICHUH €T0 ABIDKEHHA. Boza BHYTpH KOHyca
HCIILITHIBAeT MEHbIlee RXaBlieHHe 3(¢upa, MO3TOMY €€ YPOBEHb IIOBHI-
maercsa. IToT 3¢pPekT nonobeH NOABIEHNIO IPUIUBHON BOIHBI B OKe-
aHe, BhispiBaeMoi JIyHoi. OTnnune B Maciurabax sBIEHUI.
Bsaumopeiicteue DT-BuXpsa ¢ razoBoll cpefoit aHaNIOIMYIHO IIpPO-
XOX/EHMIO YAAPHO BONHBI, HO KaK 6B oO6paTHOro neicrBud. AHamus
3TOTO [Ipolecca TpebyeT OTAENBHOrO CIEHAaNIbHOTO HCCIENOBaHUA.
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ITo Mepe yna.nefm’l OT JT-BUXPA OUaMETP ero pacTpyba yBerHdH-
BaercA, yxoma nou B 6eckoneynocTs. ECTeCTBEHHO, YTO CTENEHD
paspexxenus npu M YMeHpmaeTca 1o Mepe yoaneHHs OT TOpa.
Ecnu xe IT-Buxpr ViI€TaeT K MOBEPXHOCTH 3eMIIM, TO 06BEM KO-
Hyca paspexxenus nfeneHuo cokpamaerca (puc. 37). [Tockonsky aem
6nuxe X TOpy, TeM CimbHee paspexeHHe, TO 4€M HHXKe ONyCKaeTcs
OT-Buxpb, Tem cufPlee ero posfeiicTBHE Ha MOBEPXHOCTD SEMIIH.
dueprus suxps y»* te Oymer yxomuts B nmamexue mpoCTpPaHCTBa, a
6ynet B3auMoeic’OaTh ¢ MIOTHBIMM CAOSIMU BellleCTBEHHON 060-
nouku 3emnu. [Tpy>oM, Bo3MOXHO, 6yNET TPOUCXOAUTH €€ HEKO-
TOpasi KOHLeHTpauw!! BHYTpH CKMUMamolierocs konyca. Ho B mo6om
cy4ae IMOTHOCTD #Herun B eguuMIe TIIPOCTPAaHCTBA BO3pacTaeT IIo
Mepe TpubmmKeHf OHYCa NoBepxHOCTH. CreloBaTenbHO, HHTEH-
cHBHOCTb BosgeicT’ IT-puxps Ha mpegMeTHI H TOBEPXHOCTH 3€M-
M CTPEMHUTENbRO yP uMBaeTca. MakcMyMa OHa [OCTUTHET B TOT MO-
MeHT, Korga IT-p#Pb 3aT0pMo3suTCa U mepecTaneT mpuUOIWKATHCA
K IIOBEPXHOCTH. D1 MOMEHT HACTYIMT, KOIMIa €0 3HEPTMM Bpallie-
Husg 6ymner Hemoctd°YHO nns cosmanua paspeiBa B adupe BIepenu
OT-puxpst. B aTor WMeHT Beor sHepreTMxa adupa 6yner TpaTHThCA Ha
ImepeMeleHHe Belll 182 B y3KOM KOHYCe IOp BUXpeM. ITO Gyler Mo-
MeHT Han6onpirere®9saeicrena 3T-BHXpA Ha OBEPXHOCTb.

B nocnenyromet ¥0rna speprus BUXps HaYHET ocnabeBaTh, a MO

IOBEPXHOCTHIO 0b6pasyerca moc-

TaTOYHasA IOpa B 3(pHpe, BUXPH

@ Hanpasnenut P upe, b
hvoREin MOXET PE€3KO YCTPEMHUTHCS K HEH,

. OT-Buxps H CTONKHETCA C MOBEPXHOCTHIO

SeMIHU YXKE€ HeNOoCPeACTBEHHO
cBOMM Oy6nukxooOpa3sHBIM «Te-
noM». B aTOT MOMEHT U3MeHUTCA
XapaKTep B3aUMOJEACTBHA TOpa C
BELECTBOM. TOpoOBOe BpallieHHE
adupa 6yner BOBIEKATh B TOPO-
BOe BpallleHHe BEUIECTBO IIOBEP-
XHOCTY. bypOBHKH xOpolo 3Ha-

' HKY TaKOTO IIPOIIEC
Puc. 37. Ilo mepe cuytRun ST-Bprg IOT KHHEMATHKY Oro Imponecca,
pasMephl KOHYCa Haj, sd"f:’t yMewpurator- KOTMa 6yposas ¢pesa Brpuisaercs
cfl, cTenenb paspexenf “HYTP4 xoHyca p gemmio. BemrecrBo 6yksanbHO

moBbimaercs, sosuend’t Ha MOBEPX- 6v6
HOCTb YCH/IMBaeTcH. (i)pesepye'rca YONHKOM TOpa H

"
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BHIOpachIBaeTCA HapyXXy B BHIE Me€Nb-
vyaimrent neiny (puc. 38). Iockonsky
adupHbI O6YONUK HMeeT HREANbHO
Kpyrnyio GopMy H MAeaNbHO POBHYIO
TIOBEPXHOCTH, TO U Clefl OT TaKoi «dpe-

3ePOBKHM» IIOBEPXHOCTH OCTAHETCHA C g::l'gfée;(zgggﬂo::;:fmaﬁzﬁ:
UJeaNnbHbIMH FeOMETPUYECKHUMU O4Y€pP- gHeit ¢ase ero monera. B uenrpe

raHuAMH. OTdpesepoBaHHan MoBepx- ©OPAsYeTcsa ropka OTpHLATENLHON
KPHBH3HN H BBICOTOH, COOTBET-

HOCTb CBEpXy OyHeT Clerka NpHCHINAHa crpylomed ypoBHIo seMmH. Boxpyr
H3MENbYeHHBIM I'PYHTOM. BOPOHKH — KOJIBII€BOH Ban U3 BbI6-

Ecnu OT-BUXph NpOTIETaeT Tof He- PO o oro HaPYXy MarepHand.
KOTOPHIM YTTIOM K ITOBEPXHOCTH 3€MIIH, TO Pe3Kas rpaHHIa KOHyca Oy-
JET, KaK MHHUMYM, ABOXIBI «yEapATb» IO 00'bEKTaM Ha ITOBEPXHOC-
TH 3eMIU. [lepBoIil pas, KOra 1o HUM TIPOMAETCS NanbHUN KpaM KO-
Hyca, H BTOpO# pas, xKorga — O6mkHuM Kpait. Bo BTopoM cnyuvae
BO3HEHCTBHE, OYeBHAHO, Oyner cunbHee. bonee Toro, mepsoe M BTO-
poe BO3[eNCTBUA JOMKHBI OBITh TPOTUBOIIONOXKHEL 110 HATIPAaBIEHHUIO.
H60 mocne nepBoro Bo3neACTBUA 00bEKT NTONANlaeT BHYTPh KOHYyca pas-
peXXeHHUs, a IIocIe BTOPOro o0’beKT BBIXOAMUT U3 Hero. ['paBHTanynoH-
Hble TOMYKH TIPH 3TOM HMEIOT NPOTHBONONOXHEIC HAIpaBIeHHUS.
Ecny >xe NMpeprnonoXuTh, ITO KOHYC UMEET CTYIICHYATOe Pa3perKeHHe
(3TO MOXeT 6HITH 06YCIIOBIEHO KIACTEPHOI CTPYKTypoit a¢upa), TO Ko-
JIMYECTBO TOMYKOB 6ynmeT B ABa pa3a 60ibliie KOMHYeCTBa KOHYCOB pa3s-
peXxeHwus.

Brlme paccMaTpUBanyuch B OCHOBHOM 3¢ deKTH B3aMMONEeHCTBHUSA
C BeleCTBOM KOHyca paspexeHus. KoHyc cBeueHHUs BO3HeHCTBYeT Ha
BELILECTBO HeCKONbKO HHave, IHTeHCHBHOE poXieHre (POTOHOB MOXET
IIPUBECTH K NYYE€BOMY OXXOTY IOBEPXHOCTH 3€MIIH, K BOSHUKHOBEHMIO
noxapos. Ilpu 3TOM TIOTOKH 3HEPTHH MOTYT HUMETh He TOMNBKO Y3KO-
HanpasneHHyo ¢opmy (KOHYC cBeTa, MONOOHBII IyIy IPOXEKTOpa), HO
H MOTYT OBITH BHYTPH 3TOTO KOHYCa CYLIECTBEHHO JOKaNbHO HEOOHO-
POIHBI (33 cueT HEOHHOPONHOCTH 3dupHOK cpensr). Ecnu sHepreTHka
(JOTOHHOI BCHBIIIKM JIOKaAM30BaHa B MEXK/IACTEPHHIX 061acTAX, TO
BHYTPM MATHA 0XKOTa MOTYT OCTaTbCS 30HBI, COBEPIIEHHO HE IOJBEp-
rmyecs my4esoMy obnydenuto. Ham emne npepcrout pasobparbcs, nmpo-
M3OMET 9TO 3a CIET UCKPHUBJICHUS JIy4ell CBeTa B HEOTHOPORHOM a¢up-
HOM cpezie (KOTOpas U ABNAETCA MMPOBOAHUKOM GoToHOB) nubo 33 cyeT
TOTO, YTO caMH (POTOHH OYAYT POXKAAThCA NHUINL B MEXKKNIACTEPHBIX
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00/1acTAX, ¥ MO3TOMY B MeCTaX UX CONPUKOCHOBEHUS C IIOBEPXHOCTHIO
TeJIa MHTEeHCUBHOCTDb 00nydeHus 6yeT npocTo BhIllle, YeM 3a Mpeaena-
MU 3(QUPHBIX Iueneit (IIOraoIeHue SHEPTUU CBETa BO3OYXOM).

BemecTBo mIaHeThl MMeeT PPaKTAIBbHYIO CTPYKTYPY, KOTOpPas IIO-
Ko6HA KIacTepHO-HepapXHYecKoi cTpykType 3¢upa. JIutocdepHnie
IIUTBI pa36UTHI Ha 6/10KM, KOTOphle B CBOIO OYepelb pasfielleHbl Ha
ornenbHocTH (TepMuH M.A. Camosckoro [20]) u T.0.* Y xoTa Hanu-
YHe reOMeTPUIECKH HIeaNbHONH CTPYKTYpPhl CH/IOBBIX MHHHUI Ha MOBEP-
'XHOCTHM 3€MIIH BBI3BIBA€T IO-IIPEXHEMY MHOTO CIIOPOB M COMHEHHMII,
HH Y KOTO He BBI3bIBaeT COMHEHM, YTO B 3eMHOM KOpe eCTh CeTh Tpe-
IIMH ¥ Pa3’oMOB, MacHITaObl KOTOPHIX BechbMa PasMUYHBI. MOXHO
II09TOMY IPEeAIIONOXHUTb, YTO CUCTEMA TPEUIUH B 3eMHOI KOpe M CTHI-
KM MEXAY OTAENbHBIMH OTOKaMH CBA3AaHBI C 3(HMPHOI CTPYKTYpPOI.
CaMblIil MpOCTOM BapMAaHT TaKOM CBSA3U — «TPEUIMHBI» B KIACTEPHOM
CTpyKType 3(d¥pa OTBETCTBEHHHI 32 TPEIIMHBI B IOBEPXHOCTHOM CJIO€
3emnu. Bonee TOro, MO>XXHO INpPEANONOXHUTh, YTO 3eMist cHOPMHUPOBa-
JIach KaK IJIaHEeTa BHYTPH KIaCTEePHO-HEepPapXH4ecKO! CTPYKTYphI a¢pH-
pa. Ee poxxmeHHe mpoXOAuIO He B IMafAKOM IIPOCTPAHCTBe BaKyyMa,
a BHYTPH >XeCTKOM 3¢dupHOI1 pemeTkd. Ecmu 3T0 neiicTBUTENBHO TaK,
TO CHJIOBasA CTPYKTypa 3¢Hpa HODKHA MPOABIATHCA He TONBKO Ha IO-
BEpPXHOCTH 3eM/IH, HO U B ee Helpax.

IToatomy B3aumopeiictBue DT-BUXpA C 3eMiell HAYMHAETCA He C
IIOBEPXHOCTH, a C €e TIyOUHHBIX CIOEB, OTTYHAA, I'le Pa3peKeHHOCTh
adupa 6ymer HeCKONBbKO BBIIIE, €M Ha IOBEPXHOCTU. B pesymbrare
MOXKeT OABUThCA mapa «DT-Buxph — rIyOMHHAA mopa», U IBHXKEHHE
OT-Buxpsa 6ymeT MATH IO HANpaBAEeHUIO K IMyOMHHOI mope. Takoe
IBY>)KEHHEe CPaBHMMO C CaMOHAaBOAANIENCA pakeTod, KoTopad IO 3a-
HAaHHOI IporpaMme BHIOHpaeT uHenb. B 3ToM ciyyae U3MeHeHHMsA MO-
TYyT HayaThcA B rmy6HMHaxX semnu 3ajonro o mopnera OT-BHXpsa K ee
IOBEPXHOCTH. B 1enoM >ke, IOCKONbKY Ipoueccsl B 3QUPHOI cpefe
HaM IIPaKTH4YeCKU He M3BECTHBI, TO B KayeCTBe OJHOM U3 albTepHa-
THBHBIX BEPCHH IIpUMMeM, 4TO poxaeHHe DT-Buxpa B KocMoce M ero
IBHKeHHE K TMTOBEPXHOCTH IUIAHETHI MOTYT ObITh CIIPOBOLIMPOBAHBI
3(pUpHBIMHU TIpoileccaMy, UOYIIMMHU B ITy6uHax 3eMnu. VIMeHHO mo-

* O HeOAHOPOJHOM KIaCTEPHOH CTPYKType 3€eMHO¥M KOphl B NOCIeAHEe BpeMsa ony6-
JTMKOBAaHO TaK MHOTro paboT, YTO HET CMBICAA CCHUIATHCA Ha KOHKPETHBbIe IMyOIHKa-
oMH. B oTHenbHBIX paboTax Aake BHIABHIAETCA BEPCHA O T€OMETPHYECKH HHOealb-
HO# CHIOBOM CTPYKType IOBEPXHOCTH 3€MIH, KOTOpas MMeeT Taloke (PpakTanabHbIN
xapaktep. O60o6uienne 3Tux pabor pano B cratee I.C. BenskoBoit [4].
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atomy uaeu A.O. YepHsieBa 0 BHYTPHU3€eMHOM HCTOYHHKE BCEX aHOMa-
nui, mogo6HbIx CacOBCKOMY, UMEIOT BIIONHE BeCKHe OCHOBaHHA.

PaccmoTpuM pomonHUTENbHBIE 0COOEHHOCTH B3aUMOIEHCTBUA
IT-Buxpsa ¢ moOOI BENIeCTBEHHO! ITOBEPXHOCTHIO, HATPUMEP C ITOBEP-
XHOCTBIO 3€MIIH.

InexTpudecTBO. CTpykTypa OT-BUXpA TakoBa, YTO paspexeHHUe
a¢dupa UMeeT HECKONBKO pasNUYHBIX oOnacTeil. B camoM paspexxeHHOM
MecTe, YyTh BIIEpeAH TOPa, MO €T0 LEeHTPANbHOU OCH, CO3AAETCA MaK-
CUMalbHOe paspexeHue 3¢Hpa, KOTOpoe UMeeT LieHTPaNbHOE ALPO,
cocTosllee U3 paspexkeHHOro 3¢pupa, — cepsl CBeTa, B CBOIO 04Yepenb
OKPY>XE€HHOH CIIOe€M H3 3MeKTPOHOB. JTOT 3NMeKTPOHHBIN CNOH IIPH
ompeneneHHBIX 0OCTOATENBCTBAX CO3AaeT npu mosnere JT-BUXpA mO-
IONHUTeNbHbIe 3NeKTpUueckue 3¢ dekTr, HAIpUMep MONHHUH. [nda
Habmionarena Takoe aAApo OylmeT BHITNAAETHh KaK IIapoBas MOMHUA
unu HIIO.

Cy>xeHHe 30HBI Bo3gelicTBHA. YeM Onke TOp IMOMNETAET K IIO-
BEPXHOCTH, TeM Y)Xe OCHOBaHHMe KOHYCa pa3peXXeHHs U TeM CHIbHee
ero BO3[eCTBHe Ha OKpYyXamoinyio cpeny. Ecnu cpaBHUTBH JaHHBIN -
dexT ¢ mocnencTBUAMHU, HaIIpUMeP, BO3AYIIHOTO B3PhIBa, TO KApTHHA
IIONYIHUTCA 3€PKAbHO-IPOTHBOINONOXHAA. Bo-nepBhIX, 3fech Habmo-
JaeTcs HapacTalollee IO MHTEHCMBHOCTU BO3[elCTBHE. BO-BTOPHIX,
30Ha BO3[EHCTBHUA IO Mepe HapacTaHHUs ABIECHHUA YMEHBIIIAeTCHd, a He
yBenuuuBaeTcsa. MTak, CTONKHOBEHHE TOPa C MOBEPXHOCTHIO MMEET
MHOXECTBO CTPaHHBIX (C TOYKHU 3peHHs M060iT B3PHIBHOH BEPCHH)
ocobeHHOCTeI.

3Byku. BHavasne cibllieH Ty, BOSHHKAIONIUI OT paspriBa MOPO-
IBl U MOYBHI, (parMeHThl KOTOPHIX HOZHUMAIOTCA B BO3AYX. 3aTeM
CNBILIHBI 3BYKHM YIapOB OT IafileHHA BBIPBAaHHBIX (PParMeHTOB IOBEP-
XHOCTH (TpyHTa, CKal, KaMHel, jJepeBbeB...). [locne 3TOro BO3HHKa-
IOT 3BYKHM «BBICTPENOB» — Pe3yNbTaT CXIOINBIBAHUA 3(PUPHBIX IY3HI-
peit (aHaZmMOTMYHO KaBHTALHOHHOMY CXJIONBIBAaHMIO Iy3bIpeil BO3Ayxa
B KUJIKOCTH).

B 3aknioyeHHe omMIUEM IIpeAIIONaraeMble 3Talbl MPOXOXAEHUSA
acupHOro Topa K 3emie.

ITepewvtii aman. 3an0nro 10 CTONKHOBEHUs HAYHYTCA HEOOBIYHBIE
ABIEeHNA, 00yCIOBIEeHHbIE COMPUKOCHOBeHHEM (DPOHTA aHTUrpaBHTa-
IITHOHHOTO KOHYCa C MOBEPXHOCTHIO 3eM/IH. MOTyT BOSHUKHYThH HeEO-
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ObIYHBIE ABNIEHHUA B BEPXHHUX CloAX aTrMocdepsl, HanmpuMep obmactu
cBedeHHA Gonpiux o6beMoB. Bce XuBHle cyliecTBa, 0OCOOEHHO XHU-
BOTHBIE, KOTOpble He IMOTEPANH IPUPOXHOH YYBCTBUTENBHOCTH K
3(PUPHBIM M3MeHEHHUAM, MOTYT HAa4yaTh NPOABNATH 6ECNOKOMCTBO M
YATH M3 30HBI «3(pUPHOTrO 6eCIOKOCTBaY.

Bmopoit aman. Korpa Bo3geitcTBie KOHyca 9(pUPHOTrO TOpa CTaHET
JBOCTaTOYHBIM, YTOOBI OKa3aTh 3aMeTHOe BIHUAHHME Ha aTOMAapHYIO cpe-
Ny, TepBOi Ha HEro OTKIMKHeTca aTMocdepa. B soHe cyxaromerocs
KOHyCa CO3J1aeTcsl paspeXXeHHe, Kyla YCTPEeMIAIOTCA IMOTOKH BO3MyXa,
4YTO BBI3BIBAET YAAPHYIO BONHY BHYTPb 30HBI KOHYyCa, a He HapyxXy.

Tpemuii sman. Paspexxenue 3¢ypa CTaHOBUTCA HOCTATOYHBIM J/IA
TOTO, YTOGBI BTAHYTH B 30HY KOHYyCa He TONBKO BO3MYyX, HO U (pparMeH-
ThI NoBepxHOocTH. KoHyc adupHoOro Topa cHavana cna6o, a moToM Bce
CH/IbHEE BBIPHIBa€T C MOBEPXHOCTH 3eMIU (PparMeHTH; BO3MOXHO,
JaKe TAIIUT MX MO HOBEPXHOCTH, 3aTeM NPHUNOJHUMAET MX Haj 3eM-
ey, a IO Mepe CY)>XeHHMs KOHYCa «pOHseT». Takoil aHTUrpaBUTAIMOH-
HBI# «IIBIIECOC» OCTAaBUT HA MOBEPXHOCTH MHOXECTBO CTPAaHHBIX Clie-
OB, HaOMIOMaeMbIX aieKO BOKPYT BOPOHKH, B YaCTHOCTH CIEJbI «IIONI-
3yIIMX» K MeCTy paspexeHusa (PparMeHTOB MMM Jaxe LeNbIX IIACTOB
rpyHTa. ['1aBHaA OoTMMYUTENbHAasA 0COOEHHOCTb 3TUX CAENOB — Ha-
IipaBleHHe NBIKeHUA (PparMeHTOB IPyHTa K 60pOHKe, a HEe OT Hee.
Jpyras oTnu4uTenbHas 0COOEHHOCTh — paspylIeHHe NOBEPXHOCTH
NIPOU30MNET IO rpaHUIlAM AHUCIOKAIHM, T.e. IO CaMBbIM c1absIM Mec-
TaM. TpeThbs 0CO6EHHOCTh — BBIPBaHHBIE.-KYCKH CHayana IPHIIOKHHU-
MAIOTCAl M OIIYCKAaIOTCA AOCTATOYHO ITaBHO, 3aTeM Bce Goilee MHTEH-
CHMBHO M pe3ko. B kOHIle 3TOTO 3Tama MOXXeT IPOM3OUTH U Imobanb-
HBI BBIPHIB IOPOJ B BUAE cTON6a, U NMOXHATHE COCENHUX CIOEB C
06pasoBaHHMEM L[€HTPANLHOTO BCIYYHBaHHUA. BepoATHOCTD Takoro pas-
BUTHA COOBITHIT 3aBUCHUT OT MHOXK€CTBa (DAaKTOPOB: OT CH/IBI I'PaBUTA-
IMOHHOTO paspexeHus (0T BeNUYUHBI JT-BHUXpA U CKOPOCTH €ro
BpaIlleHHs ), OT CBOMCTB MOPOABI (OHM MOTYT NPOCTO BCHYYHUTHCH,
H3OTHYBIIHMCH KYTIONIOM), MOTYT IPOU3ONTH BHIPHIBHI KMTOMETPOBBIX
CTON60B, KOTOPbIE «IIOTMON3YT» BBEPX K I[eHTPY paspexxeHus, «obmu-
pas cebe 60ka» 06 ocTaBuIMecs Ha MecTe InacTel. Ecnmu cuma Topo-
BOTO paspexkeHHs OymeT HeMOCTATOYHO BENHKA, a TPYHT PHIXJILIHA WIH,
Hao60poT, OYeHb NPOYHEIH, TO HUKAKHE MOJHATHA He 06pasyloTcs.
PoIXnbrii TpyHT mpocTO GymeT BTAHYT IIO KONBIY M BHIOpOIEH Ha Ile-
pudepHIo, a CIOUCTass TOPU3OHTANbHAA CTPYKTypa IPYHTa U IOPOJEL
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OCTaHYTCA He UCKPUBIEHHBIMH. B 3TOM clyyae MBI U IIOTyYUM «BbI-
PE3aHHYIO» IO KOJbIYy LIEHTPANbHYIO TOPKY U3 HepaspyIIEHHBIX CIIO-
eB. ITockonbky cuna CacoBCKOro Topa, CyAs IO AHaMeTPy BOPOHKH,
ObI/Ia HE3HAYUTENHHOM, TO TaM 00pa3oBalach UMEHHO Taxas «BhIpe3aH-
Hasg» TOpKa, a He BCIIyYMBIIasAcA LeHTpanbHasA. B camom obuiem Buae
IIPOIECC BO3AEHCTBUA IPUPHOTO TOPa Ha TOBEPXHOCTH MOXKHO YIIOZO-
OHTH TOCTETIEHHO MPHOIMKAIOIEMYCS K IMOBEPXHOCTH 3€MIIH pac-
TPYyOYy TIbIIECOCa, KOTOPHIH 4eM ONiDKe, TeM CHIbHee BTATHUBAET B cebs
BCe, YTO JIEKUT Ha TIOBEPXHOCTH, a 3aT€M HaYMHAeT NMPUTATUBATH M
CaMy TIOBEPXHOCTb. ‘

Yemeepmuoiti aman. Ha 5ToM 3Tanie 3T-BUXph 3aBHCHET HaJ IIO-
BEPXHOCTHIO M TIPOU3BEJET Ha Hell MaKCUManbHble paspymenus. Oc-
HOBHBIE BBIPBIBHI IPYHTa M TIOPOA MPOU3OMAYT HMEHHO Ha 3TOM 3Ta-
me. Pasprixnsionee BosgeiictBue 3pUPHOrO TOpa MOXeET OKa3aThCsA
CTONb CUIBHBIM, YTO OH CTaHET paspyllaTh CPeNy Y)ke Ha MHKPOYPOB-
He, BEIeCTBO HAaYHET MCIAPATHCA JO aTOMAapHOTO COCTOAHMA; HE HC-
KII0YeHO, YTO MOXKET HAYaThCHA «IlepeMaNbIBaHHE» aTOMOB M HX AlEp
CO BCEMH BBITEKAIOIMUMH OTCIONA IOCNEICTBUAMHU, BIUVIOTh OO KpaT-
KOBPEMEHHBIX BCIIBIIIEK paguanuy. Bo3aMOXHO M co3jaHUe YAUBH-
TENbHBIX COCTABOB U CIUIABOB, BeJb 3(QUPHBINA MY3BIph-TUAEP OyHET
IPeACTaBIATh co60it HebOoNb1IyI0, HO 0YeHb 3¢ PEKTHBHYIO TUIaBUIIb-
HYIO TIeYb.

ITamuviit sman. HerocpencrBeHHOe CTONKHOBeHHE 3(UPHOTrO TOpa
C TIOBEPXHOCTHI0O — (hpe3epoBaHUe KpaTepa C IEHTPaAbHOI ropkoit. B
KOHIle npexnbinyineit ¢asbl 3QUPHBIA TOpP, nepen GPOHTOM KOTOPOTO
cusieT cepa poXAAIONMIETOCH U3 MAaKCUMOHOB CBETa, BOIAET B HEIOC-
PEACTBEHHOE COMPUKOCHOBEHUE C IIOBEPXHOCTHIO M BCA €r0 3HEpPrus
MOTAaCUTCA TepeMelleHUeM (B npomecce «ppe3epoBaHUsA») TPYHTA.
HMenHo Ha 3T0i1 ¢ase 06pa3yeTcss OKOHYATENHHBIN OTIIEYATOK TOPa.
[Ipu 3TOM eClnu mpeaBapHTENbHOE paspylleHHe OBIIO CTONH BENUKO,
YTO U3MENBYUIIO BCIO MIOPOAY, TO OTIEeYaTOK OyneT co3maH B paspylleH-
HOM, prIXnoit cpene. Ecnu ke HeT, TO 3UPHBII TOP OCTaBUT B I[EHTPE
OTII€YaTKa aKKYPATHO BBIPE3aHHYIO TOPKY U3 IEpBUYHOIO I'PYHTA.

Illecmoii (803mocHbtii) aman. Ecniu 4acth 3¢UpHOTO paspexeHus
OCTaHeTCA He TUKBUAUPOBAHHOMN Cpa3y IIOCIe TafeHUs TOpa Ha IOBEP-
XHOCTh, TO OHa MOXeT co6paThca Ox BO3AEHCTBUEM CHMII TIOBEPXHOC-
THOTO HaTs)KeHUs B 3¢UpHBbIE NMy3sIpH. BHenIHMIt Habm0oHaTeNns BOC-
IPUMET UX KaK CBETAILIMECH LIAPHI Pa3TUYHBIX pa3MepoB. TH IIApHI
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IIOCTeNIeHHO 3aTAHYTCA (MCYE3HYT) MIM Pe3KO CXJIONMHYTcA (AKOOBI
B30PBYTCA), PaspyLIUB BOKPYT cebs, B MOKAIbHBIX HallpaBlIeHUAX pas-
pexeHHoro agupa, 06bexThl Ha TOBEPXHOCTH 3eMIH. Takoit B3PBIB OT
OOBIYHOTO OTIUYAETCA TEM, YTO YAApHas BONHA OyImeT MIATH K IEHT-
py B3phIBa, a He HA000pOT.

OToenbHO CTOUT OTMETHTH, YTO €CIM 3QHPHBIA TOp obpasyercsa
BHe 3eM/IH, TO BO3MOXHO, OH TIpH_IlepeMeIleHHH K Heil yepe3 Koc-
MHYeCKOe NMPOCTPAHCTBO criocobeH cobpaTh BOKPYr cebs HeKoTOpoe
KOJIMYECTBO KOCMHYECKUX YAaCTHI[ ¥ IBUIU, KOTOPbIE BHITIAAYT BOKPYT
BOPOHKH, OCTAaBUB ClIe[l KOCMUYECKOTO XUMHYECKOTO 3arps3HEHU .
BaxkHO TTOXYEPKHYTh, YTO Macca KOCMUYECKOTO MaTepUala IPU 3TOM
O6ymeT Ha TOPANKU MeEHbIlEe TOM, KOTOpas OCTaHeTCA mocie obpaso-
BaHMA KpaTepa NIPH MaJleHUHU METEOPHUTA, U BeCh IPUHECEHHBIN U3
KOCMOCa MaTepHual MOXeT OBIThH TONBKO B MEIKOQUCIIEPCHOM BHJE.
Hukaxux xaMHeit ¥ xpynHbix ¢pparmeHTOB IT-BUXph U3 KOCMOCA He
IpUHeCeT.

Be3ycioBHO, YTO ONMCAaHHAA BBIIIE THIIOTE3a ABIAETCA CaAMBIM
NepBBIM IIpeBAPUTENILHBIM HabpOCKOM KauyeCTBEHHOH MOMAETH TaKO-
ro aBineHusa. OYeBHIHO, YTO KOMIBIOTEPHOE MOLETHPOBAaHHE ITO3BO-
MIUT co3naTh 6olee neTanbHOE ONMCAHUE KAPTUHBI IIPOUCXOAALLETO,
KOTOpOE YK€ MOXXHO 6yJeT CpaBHUBATh C ONTUCAHUAMHU ABJIEHHI THIIA
CacoBckoro.

XoTenoch 651 06paTUTh BHUMaHUE YUTATeNd Ha IPUHIUIHANbHELE
CNeNCTBUA U3 PACCMAaTPUBAEMOM TUIIOTE3bI, KOTOPbIE IIPOTUBOIIONIOXK-
HBl TIPOUCXOIAIIUM IIPU OOBIYHOM B3PBIBE TI0O0OTO BeEllECTBEHHOTO
tena. [Ipu o6b14HOM B3pBIBE BCE€ BHIOPOCHI TPYHTa M IIOPOA HOCAT He
HapacTalIUHi, a 3aTyXalOllM# XapaKTep, OHU NPOUCXOITAT IIOCIE
B3pbIBa, @ HE N0 Hero. 30Ha pas3pyllleHUs PacCUIHPsAETCA, a He CYXKaeT-
ca. OKpyxalouye IIpeqMeThl He BTATUBAIOTCA K LEHTPY ABIEHUSA, A
Ha060pOT — pa3bpackBalOTCA BOKPYr Hero. Ecmu o6pasyercs meHT-
pajibHasg ropka, TO OHAa HUKOTHA He MMeeT HETPOHYTON NMEPBUYHOM
cTpykTyphl. KpoMe mepeducieHHBIX eCTh €lle MHOXECTBO APYTHX pac-
xoxgenuit. [Iponecc B3aumoneitcTBua 3¢pUPHOTO TOpa C BELIECTBOM
HUMeeT B CPAaBHEHUU C BEIlleCTBEHHBLIM B3PHIBOM IIOYTH BO BCEM 3ep-
xanvuvtii xapakrep. bonee Toro, oryactu cosmaercs BIeYaTIEHUE,
6ynTo MOCIen0BaTeNbHOCTh COOBITHI IIPOKPYYUBAETCH HA060POT, Kak
IpH OOpPaTHOM XOJ€ IUIEHKH, YTO MOXET HOPOXMTh MAacCy BepcHil 06
06paTHOM XOJle¢ BpeME€HH B TAaKUX 30HaX.
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HOJIBOI[H HUTOTH, BBIAECIHUM HECKOJBKO KaY€CTBEHHO OYEHb APDKHX

U JIerKo 06Hapy)XMBaeMBbIX IIPH3HAKOB, KOTOPbIE TIPUCYIU UCKITIOYH-
TeNbHO 3(UPHOMY TOPOBOMY BO3AEHCTBUIO Ha TIOBEPXHOCTD IUIAHETHI.

Ne IIpusHaKH, MpHUCYIIHE TOABKO 3(HPHBIM «B3PHIBAM»
1 ITpen4yBcTBMA COOBITHA )XHBOTHBLIMH H AIONbMH 33 HECKONbKO NHEH KO «B3PHIBa».
2 ITpenirecTsylomme «B3pbiBy» cBeToBbIe 3thekTh (CBeueHHe, WIaphl M T.II.).
3 Men/eHHBIA MOMET CBETALLErOCA «Tena» B aTMOChEpe, HECOBMECTUMOMN C MameHHEM KOCMHYec-
KOTO Tena.
4 OTcyTcTBHE HBIMHOTO MIM HHBEPCHOHHOTO Clefia.
5 JlomaHas TpaeKTOpHA MONETa M €€ NMPUBA3KA K FeONOTHYECKHM OCOOEHHOCTAM.
6 H3aMeHeHHe BHeIIHero BHAA CBETAILETOCA «Teaa» B NPOLECCe MOJeTa.
” [paBHTal[HOHHBIE TOMYKH, YA2phl, PaspeIBH M ApyrHe TPpaBUTALMOHHBbIE BO3MYIIEHHMA Ha
MYTH MONETA «Tenan.
«[Ipenynpexnaiowee» BO3MYIlleHHe MOBEPXHOCTH 3€MIM B 30HE NpEANoNaraeMoro npHseM-
8 JNIEHHA «Tena».
9 CnoXHbIfi H HECHMMETPHYHBIN XapaKTep NOBPEXNEHHA TOBEPXHOCTH, OTPAKAIOLIHIA NepeMe-
LIEHHE «Tenman».
Hanuyue ogHOM MIM MHOXECTBA MAEANbHO KPYrAbiX, «0yONMKOOOpa3HbIX» BOPOHOK B 30HE
10 IIPH3EMIIEHHA.
11 Hannuue cMMMETpHYHON LEHTPanbHOM ropKH.
BuIGpoCh! rpyHTa, MOPOALI H NPEAMETOB 3a NpeAenbl BOPOHKH, HMeIOLHe Nydeo6pasHbIi BUA,
12 OTPaXKAIOLIUA FeoNOrHYeCKHE 0COOEHHOCTH MECTa NMPH3EMICHHS «Teaar.
INocne BbIGpOca 4acTh IPYHTa H NOPOALI H3MENbYeHa A0 MEAKOAHCIEPCHOIO COCTOAHMS, HO He
13 HECET C/eNoB TEPMHYECKOTO 0XOra.
14 He menee 50% rpyHTa H MOPOOBI HCYE3NO C MECTA «B3PhiBa».
Hanuune BoKpyr BopoHKH 6onbimx 6mokoB (pasmepom 1o 1% OT nMaMeTpa BOPOHKM) rPyHTa
15 M MOPONBI, KOTOpbie BHIOPOMIEHBI «B3PBIBOMD».
Hanuyue BOKpyr BOpoHKM 6HOKOB M KyCKOB, Bpe3aBIUHXCH B IMOBEPXHOCTh, 3 TAK)XKe MATKO
16 «TIPM3EMIIHBLUHXCA».
O6HapyxeHHe 4aCTH GMOKOB H3 pafilOHa BOPOHKH, BhIOpPOLIEHHBIX 3a NMpefenbl BOPOHKH Ha
17 PAaCcCTOAHHA, B COTHH pa3s IPEBLILIAIOIHE €€ JHAaMETP.
18 BTaHyThle BHYTpb 60pTa BOPOHKH.
19 OTCyTCTBMe CHENOB B3PHIBHOIO pa3pyllieHHs BHYTPH BODOHKH.
HpeansHO rnankas MoBEPXHOCTh BOPOHKH Cpasy MOCHE «B3phiBar (MPH HAMMIMH LEHTPANb-
20 HOJ rOpKH).
21 B MOMEHT «B3pbiBa» BOSMOXHa yAapHas BOJIHa BHYTPh, 4 HE HapyXy.
IMpenuecrsue «B3pbIBy» MPH3HAKOB 3€MAETPACEHMA, KOTOPble HA MECTHOCTH HMEITH NOKalb-
22 HBIA Xapaxrep.
ConpoBOXAEHHE ABIEHHA APKHMH 3NEKTPHYECKMMH aHOMAaNUAMHM (BONOTH AO PaspaNoOB
23 MOHHI).
ConpoBoXeHue NojieTa 3PUPHOro BHXPA Pa3NMUHBIMM aKYCTHYECKHMH ABIECHHAMM B Clle-
24 AYIOIEel NOCNeA0BaTeNLHOCTH: IIYM BO3[yXa, TOA3EMHBIA Iyl, Ha3eMHbIE YAaphl, XIONKH (BH-
cTpensr).
Hanuuue B 30He «B3phiBa» PasAHYHBIX OCTaTOYHBIX 3PeKTOB, KOTOPbIE HEBOSMOXXHO 00BAC-
25 HHUTb OGBIYHBIM B3PHLIBOM H KOTOpbIE CBA3aHBI C H3MEHEHHEM CTPYKTYPHl BELECTBA B PESynb-
TaTe ero pasphixieHus 3(PHUPHBIM paspekeHHEM.
JlokanpHBIA (MHOTAa MATHHCTHIA) XapaKTep 30H paspylIeHHA BOKPYT BOPOHKM, KOTOPBIA KOp-
26 penupyer ¢ ¢ppaKkTanbHON CTPYKTYPO! MOBEPXHOCTH.
27 Ha6monenue oueBMALlaMM NETAIOLMUX NEPEBbER, )KMBOTHLIX, KYCKOB I'DYHTa M APYTMX npef-

METOB.

Bo3MoxHBI ¥ BpeMeHHbIe 3P eKThI, KOTOPble MOTYT He OCTaBUTH

nocne ceba HUKakux cnenoB. Hampumep, ecnu rpyHT HUMeeT JOCTa-
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TOYHO PBIXJIYIO CTPYKTYPY, OH MOXeT OBITh BTAHYT IIO IIYyTH TOpa,
BCITy4eH, ITOAHAT U omyleH. OYeHb YacTO BCIyYUBaHUE BO3HUKAET
IIpM NpOJIeTe TOpa Haj IMOBEPXHOCTHIO BOABLI U BBHITIANUT KaK KpYT-
JasA UNHU OOUHOYHAasA NOKaNu3OBaHHas BONMHA. ECIU XXe TOp KPYXUT
HaJ MMOBEPXHOCTBIO BOJbI, TO BOJAAHAA rOPKa ClefyeT 3a HUM.

Hpyroit a¢pdext — mpobreHue BUXps Ha [Ba UIU HECKONBKO pas-
HBIX II0 pa3MepaM CyOBUXpeii. [Tpx 3TOM BO3MOXHO H obpaTHOe UX
cnusuue. ECIH B 3TOM ciydae y BUXpA Y€TKO BHIEH MY3HIPb-THIEP,
To mna HabmogaTens Takoe ApoOileHHe BHITIAAUT KaK pasfeleHue
CBeTAILIEHCA 00acTH Ha HeCKONBKO PAasMUYHbIX parMeHTOB, C BO3-
MO>XHBIM ITOCHEAYIOINUM HUX cnuaHueM. BeposaTHo, 4TO nmopmo6HsIe
Apo6reHusA MaTEPUHCKOTO BUXPsA B IEPBYIO OdYepelb NMPOUCXOOAT Ha
CTBIKaX 3(pMPHBIX TPEIIUH: BUXPh KaK OBl OKa3bIBaeTCA Ha pasBHIKE
M OeMUTCA Ha HeCKONBbKO yacTey. Kaxpas 4acTh BUXpA MPUHUMAET Ca-
MOCTOATENbHYI0O GOPMY TOPA H JETUT MO COOCTBEHHOH TPaeKTOPHUHU
K CBOEMY pasioMmy.

BesycnoBHO, IpHBeNEeHHBINH CIIMCOK TEOPETUYECKU BhIBEIEHHBIX
ocobeHHOCTEN 3PUPHO-TOPOBOr0 BO3AEHCTBUA Ha OKPYKAIOIIYIO Be-
IIeCTBEHHYIO Cpefy MOXeT OBITh 3HaYMTENbHO paciiupeH. Jlna aToro
HeoO6XOIMMO CO37laTh KOMIIBIOTEPHYI0O UMHUTAHOHHYI0O Mofenb IT-
BUXPA M €ro noinera K nosepxuocty 3emnu. Ho paxxe npenBapurens-
HBIA CIIMCOK OTIUYUTENBHBIX 0COOEHHOCTEH MOMYYUICA KOCTATOYHO
eMKuM. O4eBUAHO, YTO OONBIIMHCTBO IPUBENCHHBIX BhHILIE ABICHUMN
HH IIPH KaKHX 0OCTOATENHbCTBAX HE MOTYT OBITh OOBACHEHBI B PaM-
Kax TpaguLUOHHON Hayku. Ecnu uccnegoBaTeny onmHpaloTCsa TONBKO
Ha TPagUIMOHHBIE IIPEACTAaBIEHUS O TIPOCTPAHCTBE, TO MpPU OOHaApYy-
KEHUM UMH Jia)Ke ONHOTO TaKOro NMpuU3HaKa OHHM OKa3bIBAIOTCA B TY-
nuke. Eciu )xe 06HapyKUBalOT Ha MeCTe NMPOUCIIECTBUA HECKOIHKO
TaKMX NPU3HAKOB, TO BEPOATHOCTh UX OOBACHEHUA B PaMKaxX Tpaiu-
IIMOHHONW HayKH CTaHOBUTCA paBHOH HYIIIO.

Eme pas mogyepkHeM, YTO BCe IE€pEeYHUCIIEHHEBIE BHIIE IIPH3HA-
KM He MPUAYMaHbl aBTOPOM U3 HUYEro, a BhIBeleHbl Ha OCHOBE TEO0-
peTHYECKUX IpeAcTaBiIeHui 06 3(PUPHBIX TOPOBLIX BUXPAX U UX AU-
HaMUKe.

B 3akmioyeHHE OCTAaHOBUMCH Ha OJHOIM NMPUHIMUIIHATBHON TPYH-
HOCTU NpeANoXeHHOo Mofenu. Jleno B TOM, YTO KOHYC pa3pexeHHM,
OCTaBIAIOIIUHA Ha 3eMJIe BOPOHKY C IIeHTPAaAbHOM TOPKOH, HOIMXKEH
UMeTh KakK Ol monyio ¢popMy — ero CTeHKHU JO/KHBI COCTOATDH U3



Puc. 39. Paspes Boponku B no-
BEpXHOCTH 3eMIH, KOTOpas
o6pa3yeTcsa KOHYCOM paspexe-
HUA, NPH 3TOM IUIOTHOCTH
a¢upa yMEHBIIAETCA OT TIEPHU-
depuu K LEeHTPY MPAMO MpoO-
NOPLHOHANBHO I
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adupa 60mee prIXIIOro, 4eM 3(pUP BHYT-
perHelt dyactH (cM. puc. 38). Tonbxo B
3TOM ClIy4ae BHIPHIBHI TPYHTa Ha 3eMIIe
OCTaBAT IEHTPANTHHYIO TOPKY, KOTOPYIO
noTOoM OTdpesepyeT caM TOp, a paspy-
IlIeHUA Ha rpaHUIaX KOHYyca 6yayT 60mb-
IIYMHU, 4eM BHYTPH Hero. Ecau xe
HIOTHOCTh 3(dHUpa OT CTEHOK K I[€HT-
paJIbHOM OCH YMEHBIAETCA M KOCTHIa-
eT MUHUMYMa B LIeHTpe KOHYCa, TO BO-
POHKa Ha 3eMiie 6yneT uMerb popMmy Ie-
peBepHyTOTr0 KOHyca (puc. 39), TouHee,
pactpyba.
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3. MOJEJ/Ib CACOBCKOI'O COBbITHUA

C Moell TOYKH 3peHUd, BCe, YTO npousonino B CacoBo 12 ampe-
a1 1991 r., xopomo o6BacHAeTca Mojensio DT-Buxpa. UpeanbHo
Kpyrnasg BOpOHKa C LeHTPaJAbHON TOPKOH, KpecToOOpasHbIil pasier
TPYHTA M NTOKaNU3alMA paspylLIeHU, MATKO OMyCTUBIIHeca pparMeH-
ThI IIOYBHI, CBeTOBLIE 3(p(PeKTH U MHOTOE APYroe — JIOTHYHO COT/a-
CYIOTCS C BHIILENPUBENEHHON! MoJiensio mogob6Horo saenenus. Iloatomy
cobniTua B r. CacoBO MOXXHO pacCMaTpPHBaTh B KadyecTBe HariasagHO-
ro nocobus s usydeHud meictBua JDT-BUXpeit HA IOBEPXHOCTh 3€M-
nu. Cinengyer IIPOBECTH AONMONHHUTENBHBIN onpoc xureneirt Cacoso,
KOTOpBIe MOTYT 4TO-THO0 paccka3aTh O COOBITHAX TO¥M HOYH, U COCTa-
BUTb CTaTHCTHYECKH NOCTOBEPHYIO XpoHoOnoruio cobniruit. OueBun-
HO, YTO XPOHONOTHIO nepBoit ¢asn nomnera T-Buxpa k CacoBo co-
CTaBUTH Haubonee TpynHo. B CacoBo nokyMeHTanbHO 3a)UKCHPOBa-
HBl TIOCNEINCTBUA CTONKHOBeHUA DT-BUXpA C MOBEPXHOCTHIO 3EMIIHU.
YHuKkanbHaA CIy4alHOCTD, YTO PANOM C BOPOHKON OKa3aIUCh MEIIKH
C CEMUTPOH, a HeflaneKo OT Hee — XIHIIKHE COOPYKeHHA. ITH U Ipy-
rue GpakToOphl IO3BONAIOT B AETANAX CPaBHUBATH 3aKNIOYMTENbHbIE
craguu ABneHus B CacoBO C IpeNoOXEHHON MOJENBIO.

BupHo, yro onucanne CacoBCKOro COOBITHA XOPOIIO COTNACyeTcs
¢ chOopMyTHPOBAaHHON MHOM THIIOTE30# 06 3UPHBIX TOPOBBIX BUXPAX
(cM. rnaBy 2). i cornacen ¢ A.®. YepHseBbiM, 4TO 1IpH 00pa3oBaHUH
CacoBckoil BOPOHKHU HeitcTBOBan 3¢ eKT aHTUTPABUTAIMM U BaKyy-
Ma, 4TO geno B adupe, HO A.D. UepHsaeB 06bACHAET, C MOl TOUKH
3peHHs, BCe ¢ TOYHOCTHIO MOYTH Haobopot. He u3s rnybun semnu, no
MOeMy MHEHHMIO, BBIPBAJICA BeIleCTBEHHBIH cybcTpaT — 3¢up, a cCBepXy
(ckopee Bcero M3 KOCMOCa) Ha 3eMII0 ONYCTUICA 3(UPHBIA BUXPH,
KOTOPHIi1, He 06/1afias CBOMICTBAMH BEIECTBEHHOI'O BOIUIOIEHUSA, BO3-
My1jan 3¢QUPHYIO Cpely TaK, YTO OHa Pa3yIlNOTHANACh. A MPU COIpHU-
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KOCHOBEHHH C Bell[eCTBEHHHIM 00beKTOM — aTMocdepoil U MoBepX-
HOCTHIO 3eMNIM — 9(UPHBLI TOPOBBIA BUXPh BTAHYI B CBOE IBIDKEHUE
U BO3AYX, H MEUIKU C CEIUTPOMN, U KYCKU YE€PHO3€eMa, U CTOJIOHL.

CoemaeM TONBITKY ONHUCAaTh 3TO COOBITHE C TOYKHU 3PEHHUA BBIA-
BUHYTOM Mogenu 3dupHuIX Buxpeii. Ho npexae Heo6xoqumo oroso-
PUTH HEKOTOPble MOMEHTHI.

Bo-nepBbIX, NOKa IIPeIJIOKEHa BCEro U KaYeCTBEHHAsA U AaNeKo
He HONHas Mojenb 3(UPHBIX BUXpeEI.

Bo-BTOpHIX, HEBO3MOXHO, HMes NMUIIb HPeABAPUTENbHYIO MOJENb,
TOYHO OOBACHUTH Bce ocobeHHOCTH M mapagokcel CacoBckoro (u
APYTHX) COOBITHUSA. '

Hrak, BeposaTHee BCero, U3 KOCMOca Ha 3eMimo Iomnan 3pUpHbIH
TOpPOBBIiT BUXph guameTpoMm okono 30 M. Ha nonnere x 3emne oH
HPaKTHYECKH He COMPUKACANCA C BEUIECTBOM, IIO3TOMY 3aMETUTh €TO
IpUONIHXKEeHHEe TPAAUIUOHHBIMU METONAMH NMPaKTUYECKH ObIIO He-
B03MOXHO. ITockonbKy 2¢HUpHbIi BHXPh co3haer mepen coboit 30Hy
paspexxeHus 3¢upa, KOTOpask BTATUBAET ero B ce6s, TO MOXHO IONa-
raTh, YTO BUXPb ABUXKETCA I10 30HAM HaUMeHbIIeH NMIOTHOCTH 3QUp-
HOTO IIPOCTPAHCTBa — IO IpaHHMIaM sdeek (cM. rnaBy 2). IToaromy
BUXPh TAKOTO MacliTaba ecCTeCTBEHHBIM 00pa3oM «Halen» B OKpeCT-
HOCTAX 3eMJIM Ty I'PaHHILy JIETKOTO pa3yIUIOTHEHUA, KOTOpas CBs3a-
Ha ¢ OIOYHOI CTPYKTYypoOii BeliecTBeHHON 060n04ku 3emnH. Ipyru-
MH CIIOBaMH, TOPOBHI BHXPb JNBHUTalCcA, KaK IO HAIpaBAAIOLIUM, K
MeCTy CThIKa YeTbIpex 61mokoB B patioHe CacoBo. OcTaeTcd HEACHBIM:
cny4aitHo My 3(UPHBHIN BUXPhH MOINAal MMEHHO Ha 3TOT pasioM HIH
aKTUBHOCTH PasjoMa CIIPOBOLIMPOBANA €ro NMONafilaHue UMEHHO B 3TO
MecTo?

OT-BUXpb MOT ABUTaThCA BEPTHUKANBHO K IIOBEPXHOCTU UIHU IIOX
yrnom. CkopocTh Buxpsa Obina Hebonbioit. Cyas IO ONUCAHUAM CO-
6nITHA, OHa ObI/Ia 3HAYUTENBHO MEHbIIE CKOPOCTH MafileHUsA METEOPH-
TOB Ha 3eMIIO.

ITocne Toro xak BUXph Hallen o06IacTh paspexeHus B adupe,
IPUBA3AHHYIO K CeTKe 3QUPHBIX fA4eeK 3eMIH, OH yXXe ABUTANCA
nMeHHO K CacoBckoMy KpecToobpasHoMy pas3moMmy. IToaTomy yxe
IIpH BXOXAEHUU B aTMocdepy BUXPb KakK Obl «3Ham», KyZja eMy Ipen-
CTOMT NPU3EMIUThCA. BUXPh, IBUTaACh «II0 HAIIPAaBIAIOLUIUM», KOTO-
psie Benu kK CacoBO, 3a HECKONBKO JHEM O «B3phIBa» Han o cebe 3HATh
TOHKMMHU 3¢ ¢eKTaMH pa3ynIOTHEHUA NMPOCTPAHCTBA IO BCEH HJIMHE
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3TOro 3¢pUPHOTrO paspexXeHHOTO KaHana. MI3MeHeHHe CTelleHH paspe-
XXEeHHOCTH 3¢upa B oKpecTHOCTAX CacOBO MOYYBCTBOBAIU U JNIORH, H
)KUBOTHBIE.

ITyrp BuXxpsi B aTMocepe COMPOBOXAAICA BCEBO3MOXHBIMH
BO3JYIIHBIMU BO3MYIIEHHAMH, HO 3apUKCHPOBATH HUX, AaXe 3Haf,
rIe OHM IPOMUCXOIAT, KpaiiHe CIOXXHO H3-32 BBICOKOH JOKAIbHOCTH
nponecca. Ha 3Toit 10KanbHOCTH HEOOXOOUMO OCTaHOBUTHCA IMOIpPo6-
Hee.

Ecnu oOGBIYHEBIM BO3AYIIHBIM BUXPh OOpasyeTcs B pe3ynbTaTe
BCTPEYHBIX BO3YIIHEIX IIOTOKOB (CM. pHC. 34), TO 0Y€BHAHO, YTO €rO
MacmTabsl COU3MEPUMEI C 3ITUMH NMOTOKAMH, a IMIaBHOE — ITONO0OHBIN
BUXPH OyHeT MMeThb THTaHTCKYIO IepH(epHIO BpallleHHs BO3XYLIHBIX
Macc, U060 ero 3apokiieHHE eCThb pPe3yNnbTaT rinobaabHBIX IPOLECCOB.
CoBeplieHHO ApyTrasg CHTyaluus, KOra BO3AYIUHBINH BHXpb o6pasyer-
CA B pesynbTaTe BOBIEYEHHs BO3[AyXa B ABUXKEeHHE 3(PUPHBIM TOPO-
BbIM BuxpeM. JlokanbHOe Bo3MyIieHHe 3¢Upa CXONUT HA HET OT €ro
nepucdepuu 06paTHO MPOMOPIHOHANBHO KBaApaTy pacCTOAHUA (CM.
rnaBy 2). [IosToMy yxe Ha He60ONBIIOM PAacCTOAHUU OT BUXPA 3pup-
Hble IIOTOKU CTAHOBATCA OYeHb MaJbIMH. AHAJIOTMYHO BOKPYT 3duUp-
HOTO BHXpA pacnpefeneHbl X IO BO3MYILIEHUI BO3AYUIHBIX Macc.
BosaymiHbiit BUXph IpHo6peTaeT HEOOBIYHBIN (A1 MPUBBIYHOTO BO3-
AYUIHOTO BO3MYIIEHHS B aTMocdepe) NOKAIbHBIN XapaKTep.

IMogo6Haa nokanu3anusa CBONCTBEHHA BCeM 0€3 MCKIIOYECHUSA NBM-
JK€HHAM BellleCTBEHHBIX MacC, MMOMaBIIUX B 061acTh AEHCTBUA BUXPA.
JIokanbHO BBIPHIBAIOTCS ¢ KOPHEM JepeBbs, IOKAJIbHO BBIPHIBAIOTCS
KYCKH I'PYHTa, TOKAaJIbHO Pa3pyLIAIOTCA COOPY)KEHMs, IIOIABIINECT Ha
HOyTH Takoro 3¢pupHOro Topa. IMEeHHO 3TO CBOMCTBO mpoliecca, KOTO-
poe 06ycnaBIUBaeTCss CONMUTOHHBIM XapaKTepoM 3(QHUPHOTO BUXPH,
ABNAETCA MPUYUHON MHOTHX «CTPAaHHBIX» (C TOUKH 3pEeHHA TPaAHIIH-
OHHBIX TIPeJCTaBICHUN) TTOCIEACTBUN B3aUMOAENCTBUA 3PUPHBIX BHX-
peil c BellecTBEHHOM Cpenoii, U 00BACHAET CTONIb CTPAHHBIN JIOKANIH-
3oBaHHBIN XapakTep CacoBckoro ¢peHOMeHa. OCOO6EHHO APKO 3TO IPO-
ABHIOCh Ha MOCHENHEN CTaJuH, Korna 3¢pUPHHIH BUXPh GYKBaIbHO
BIpBI3ajJICS B I'PYHT, BRIOpachiBasg Ha COTHU MeTpPOB 6o0jee THICAYU
TOHH 3€MIIH, a PANOM C BOPOHKO¥ JaXke He IIEIOXHYJCH NEeTHHI Ha-
BeC IS CKOTA.

OnHaxo BepHeMcCs KO BTOpo¥ cTaguu nonera Buxpsa. IIpoxon ero
yepe3 aTMocdepy IPOUCXORUN C HMOSBIEHHEM BIIepeNH BUXPA ITy3bI-



89

ps B adupe, My3sIpb MOPOXAAT CBET (HENPEPHIBHAIN CHEKTP KOTOPO-
ro MOXHO 65110 661 3a(pMKCHPOBaTh, 6yAb pAAOM HabmomaTens C CO-
OTBETCTBYIOIIUMHU NpubGopamu). B aToM ciryyae HabmomaTenu MOrIu
YBHUIETH JBM)KEHHE B CTOPOHY OyZAyleil BOPOHKM CBETSIIETOCA 06-
MavKa, 1apa, MUIHHAPA, PaCIINPAIOMIEroCs UWIMHAPA U T.IIL.

Hrak, omHUM u3 Haubonee BePOATHHIX IMPOABIECHUN MNoONeTa
IT-Buxps yepe3 atMocdepy ABIANOCH CBEYEHHE B MecTax, rae a¢up
ROTIOMHUTENbHO pa3ymnoTHancsa uM. CBeueHHe MOIO HabmopaTbcA
He TONbKO Brepenu DT-BUXpsA, HO U B 30HaX 3(UPHBIX «Pa3TOMOBY,
rjie INIOTHOCTh 3¢Upa MOHMKANACh HACTONBKO, YTO CTANH IOSABIAATH-
¢ my3bIpbKH-GOTOHBI. I109TOMY XapakTep CBeueHUs MOT OBITH OYEHB
HeOOBIYHBIM, HalIpUMeEP «CBETSLIUiCcA TyMaH». [losgBlIeHUEe CBEYEHHS
6n110 3apuxcupoBano cBupeTenaMu CacoBckoro ¢peHOMeHa.

Tperbst cragusa nonera — Havyalo aKTHBHOTO NHHAMHYECKOTO BO3-
neiictBua OT-Buxpa ¢ nmoBepxHocThIo 3eMau. KoHyc paspexxeHus Ha-
Yajl «IIeBeUTh» MOBEPXHOCTh 3€MJIM M 3HaHuUA Ha Heit. Havamaceh rpa-
BHUTAllHOHHas «kadka». B CacoBo XuUTemu TeX AOMOB, KOTOPhle Ha-
XOAUIHCh HAa TIPOEKIMH TPAEKTOPHUU BUXPA, OIIYTHIH ITY KA4Ky B
Haubonbiel crenmeHu. B momax, pacronoXXeHHBIX 110 Mepe yAaleHHA
OT IPOEKIHH TPAaeKTOPHH, Kauka Obl/la MeHbIIe, a 3a IIpefenaMu Ko-
Hyca pa3pexeHHus ee Boobuie He 6bino. Bo3aMoxkeH U Apyroi Bapu-
aHT nosBneHusn 3¢ dexra semnerpsacenus B CacoBo. PasynmnorHeHue
a¢upa B rmybHHAX KOPBI MOIJIO IPUBECTH K M3MEHEHHIO HANPAXKEH-
HOT'O COCTOSIHHA, YTO B CBOIO oYepelb CTHMYIHPOBANIO 3a CYET BHYT-
pEHHEN SHEPTUM HANPSXKEHUA MOABHXKKY 6T0KOB, M3 KOTOPBIX COCTO-
UT 3eMHasa Kopa.

OueBUAHO, YTO BO3MYIIEHUA KOHYCOM Pa3peXeHHUs HOCAT BECh-
Ma JIOKaNbHBIN XapaKTep B OTAHYME OT BO3JEHCTBUS 3eMIETPACEHUA.
Insa cnydyas B CacoBO HeOOXOAUMO COCTAaBUTh YETKYIO KapTy 3aduK-
CHPOBaHHBIX Konebanuit 1oMoB. Ecnu Tpsacno Bce goMa, NpUu4eM CHIb-
Hee BONMU3M pa3noMa, a cnabee — panbplie pasnoMma”, TO MpHYHHA
TAaKOTO BO3JeHCTBUA — CIPOBOIMPOBaHHAsA MOABWXXKAa 3eMHBIX 6110-
koB. Eciu >xe moMa TpACIO B OYeHb Y3KOi IIONOCEe, TO 3Ta IONOCa U
ObLa cmegoM nyda paspexenusa apupa IT-puxpem. K coxanenuio,

* BripoueM, ecnu nmy4 paspeXeHHS OTCIEKHBAl ONMH U3 Pa3lIOMOB H INEN K CTHIKY
BAONH HETO, TO SMHMIEHTPOM 3€MIETPACEHHS MOTIIa CTaTh 06NacTh, pacloONOXEHHAA
Aaneko OT BOPOHKH.
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UMeIoLMecss Y MeHA NaHHble He IO3BOJAIOT CHENaTh BRIOOP MeXAy
3TUMHU ABYMSA Bepcuamu. M3BecTHO numib T0, 4TOo B CacoBO Ha6mMO-
NanUCh TONBKO KONe6aHHA JOMOB, H HET HUKAKHX APYTHUX CBHJE-
TENbCTB O 3eMJIETPACEHUU B 3TOM PETHOHE.

YerBepTas cTafua — aKTUBHOE paspylIeHUEe IOBEPXHOCTH. MTak,
IT-Buxpp mobpancsa 1o KpecTooOpasHOro pasjioMa 3eMIH H CTaJl MeJ-
JIEHHO CIYCKaThCAd K HeMy. BsamMmogeiicTBue 3(pHpPHOro BUXpA C Be-
IIIeCTBOM Tpe6yeT 3aTpaT SHEPIMH M MEHSIET, eCTeCTBEHHO, [HHAMH-
Ky ABMOKeHHMsA camoro 3¢gupa. OgHO meno — mepeMelmaTbCd B YUCTO
acdupHOI Cpepe, mpyroe — Korfa Ha IYyTH JalbHENLIEro IepeMellie-
HHUA OKa3bIBa€TCA Macca BelllecTBa, HapHUMep rpyHTa. JdUPHEE IO-
TOKM Kak OBl pa3sOuBAlOTCA O BENIECTBO, HUCKAXKAIOTCA WM, H
OT-BUXpPH TPATHT YaCTh CBOEH SHEPTHUM HA HNOMBITKH IMPOYHUCTHUTH
cebe myTh manblie, yOpaTh C JOPOTH BeIECTBO. B 3TOT MOMEHT
IT-BUXpb yKe UMeN 1epen co60il CBETAILIUIICA ITY3bIPb-THUAEP, KOTO-
PBIil, KaK MOKAa3BIBAIOT CBUAETENLCTBA OYEBULIEB, HAbOMOANICA U3 a-
lieKa, KaK CIIONIOXH 37eKTPOCBApPKH M Jpyrue cBeTOBbIe 3¢ eKTHI.
30Ha paspexkeHUsA MOJ BUXpeM OblIa y>ke HacTONbKO BENHKa, YTO K Hell
«IIOATAHYNIO» BCIO TPYAY MEIIKOB C cenuTpoit (cM. puc. 1). OgHako ra-
6apHuTHI 3TOM TpyAbl O6BIIH TaKOBHI, YTO OHA LIEMUKOM He ITOMECTHIACh
BCS B 30HY paspeXXeHHs, a MOXKeET ObITh, IPOCTO YaCTh MELIKOB He yC-
mena «JOIMOM3TH» [0 30HHI 6yaynero paspyuenus. CosgaBiieecs BHYT-
pPH KOHYCa paspeXXeHHe IIPHBENO K MOABIEHHIO U3OBITOYHOIO JaBie-
HUS BHYTPH MEIIKOB, KOTOpPOe HA4ajJO PasphiBaTh UX U3HYTpHU. Ko-
HYC paspeXXeHHUsS CTaln NPHUTATUBATh K IEHTPY OyAyieit BOPOHKHU
cTONObI anekTponepenayn (Habmionenne A.®. Yepusena). Crenom 3a
3TUM KOHYC pas3peXXeHHs CTajl BHIPBIBATh KOMbsIMM ¢parMeHTHI IO-
YBBI C IOBEPXHOCTH JIyra. I1yspiph-nmuep KOHyca pa3pe>XeHUsA BTATH-
Ban B ce6s1 yepHO3eM. OT-BUXPb II€PEMONIOTUI OCHOBHYIO MacCy 4ep-
HO3eMa BMeECTe C CETUTPOI B MEJIKYIO IIbIIb, @ BO3MOXXHO, YaCTh U3 Be-
IeCTBa HOBEJ A0 MOJEKYIAPHOIO COCTOAHMA. BHIPBHIBHI TPYHTa U3
3eMJIM CONIPOBOXIANUCH I'YJIOM pa3pbiBa MOYBHL. YacTh KOMbeB Gnina
BLIOpOIIIeHa 3a Ipefenbl KOHyca U ynana BOKPYT BOPOHKH. YacTh Ko-
MbeB (Hafo MonaraTh, B OCHOBHOM B 30He KpecTooOpa3HOro pasnoma)
MSATKO ONYCTHIAaCh Ha 3eM/0. YacTh KOMbEB U3 BOPOHKH 32 CYET CIOXK-
HO¥M KoHuUrypauuu 3¢QHUPHBIX IIOTOKOB IIOJNETeNa II0 KPUBOI M yma-
na BEONb 3(UPHBIX pa3noMoB. Ux kak 65l NpUTAHYIO BO BpeMs IIO-
IeTa B 3TH 30HBI MIOHWKEHHOTO 3(DUPHOTrO JaBIeHUA. DTHUM H 00BAC-
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HAETCA CTpaHHaA KpecToobpasHas ¢opMa BHIOPOCOB IpyHTa BOKPYT
CacoBCKoOiT BOPOHKH (cM. puc. 1)*.

BBIpBIBHL TPYHTA, IIPOUCXOAAIINE TIOJ BO3NEHCTBUEM BTATUBAIO-
II[eT0 YCUIHUA Ty3bIpA-NUAepa, 3aKaHYMBAIOTCA 3a IPAaHUIAMM CHUIIO-
BOro 6apbepa, rlje YCUIUA aHTUTPaBUTAIUHM YK€ HEHOCTAaTOYHO HAJIA
atoro. Ha rpanune 6appepa octaioTcsa TpemuHsl. [[03TOMY Bca BOPOH-
Ka OKONbIIOBaHA TPELMHAMMU, TPYHT OYKBa/NbHO BTATHUBAJICA B BOPOH-
Ky, a 3aTeM IOJHUMAJICA BBepX. XapaKTep pa3pylleHHUA KpaeB BOPOH-
KA MOXHO OOBACHUTH TONBKO BTATHBAIOIIMM ycunueM. JI1060i1 B3phIB
npuBen 6B K «BHIIION3aHUIO» KpaeB BOPOHKHM 3a ee Ipefenbl, YTO U
HabmonaeTca NpU MafleHUAX METEOPUTOB UM IPH HCKYCCTBEHHBIX
B3pbIBaXx.

ITocnepnss cragua — paspymeHue Cacosckoro 3T-Buxps. [Tocne
IIOTEPU OCHOBHO# YaCTH IHEPTUM CHOCOOHOCTH 3(PMPHOro BUXpA
CO3aBaTh IY3BIPb-THJEP NMPaKTUUYECKH Mcye3aeT. Mcuesaer U cam
ny3bipb. OcCTaBIIasACAa 3HEPTUA ABHXXKEHUA 3QHUPHOTrO BUXPA, Magamo-
II[er0 B pa3BOPOYEHHYIO BOPOHKY, YXOAHUT Ha TO, YTOOBI «BHIMU3ATh U
IIOAMECTH» MOBEPXHOCTH (cM. puc. 38). Ha aToit craguu Top 6ykBansHO
«BIIEYATHIBAETCA» B MIOBEPXHOCTH 3€MIIU U IIPOAO/KaeT pa3bpacriBaTh
3eMITI0 BOKpPYT cebs, paboTas Kak upeanbHasa ¢ppesa. Tak HacsImanucoy
BOKPYT BOPOHKHU 60pTa, a 4aCTh TPYHTa MepeMOIONacs (BUAUMO, IPO-
XOMA depe3 LEeHTPanbHOE OTBEPCTHE TOPa) MO TAaKOM CTENEeHH, YTO
IpeBpaTUNAach B TOHKOAUCIIEPCHYIO MYAPY, KOTOpas MOXeT obpaso-
BaTh «TyMaH». UMeHHO 3Ty nyJpy, KOTOpasA NpUCHINaNa HeHTPATbHYIO
TOPKY, U 3TOT «TyMaH» OIMCBHIBATU OYEBU/IIHI.

«ITogMmeTas» BOPOHKY, BUXPh TIOCTEMIEHHO TOPMO3UTCA U HCYE3a-
er. [IoBepXHOCTs BOPOHKM NPUOGPETAET UAEaNbHYI0 (POPMY OTIIEYAT-
Ka TOpa Ha NOBEPXHOCTH 3eMIH (cM. puc. 2). OTCiofa CTONb CTpaHHOE
HabNMoleHHe IepPBHIX OYEBHUILEB, KOTOPHIM IIOKA3a/loCh, YTO «AaXe
METENKOH TaK YUCTO IOBEPXHOCTh 3eM/IM He IoaMeTelb». U 3To
MMEHHO TakK, Beib B JaHHOM cnydae paboTana apupHan «MeTeNnKa», KO-
TOpas 6rmaromapsa Menb4YaiilIMM pasMepaM MaKCMMOHOB CO3[aia Ipak-
TUYECKH UMIeANbHYIO IIOBEPXHOCTh BHYTPHU HAEaNbHO KPYINO BOPOH-

* IHHaMHKa MONETOB KYCKOB IPYHTa Tpe6yeT KOMNBIOTEPHOTO MOZENHPOBaHMA, KO-
TOpOe He CTONb TPYRHO, KaK MOXET IO0Ka3aThCA, Beflb AOCTAaTOYHO 3alaTh TOPOBbIA
rpafiHeHT U3MEeHEeHHUs IPaBHTallHOHHBIX CHJI, YKasaTh IPOYHOCTh MEP3NOro IPyHTa U
ero eCTeCTBEeHHYI0 (PparMeHTapHOCTb CTPYKTYPhI, B Pe3yibTaTe MOXHO Oymer moiy-
YUTH BCe MapaMeTphl MOJETa I'PYHTA.
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ku. Hu ofuH BelecCTBEHHBIN MeXaHU3M He CMOXXET IIPOU3BECTH Ta-
KyI0 TOHKYIO paborty.

Hcxons us pa3pabaThiBaeMO¥ MOMIENTH, MOXKHO NPEATIONOXHUTH, 4YTO
1eHTpanbHaa ropka CacoBCcKOil BOpOHKM obGnapmana CleaylolIuMH OcC-
HOBHBIMHU IpU3HAKaMH.

1. Topkxa npencrabnsana co6oil HETPOHYTYIO II€eHTPANbHYIO YacCTh
o6nmactu rpyHTa*, rae sareM o6pasoBanack BODOHKa, IIO3TOMY €€ BHI-
cora Obl/ia He BBIIIE NEPBUYHON BHICOTHI NIOBEPXHOCTH, a CTPYKTYpa
TOPKH TIONMHOCTHIO COXpaHMJIa IIePBUYHOE COCTOAHHME I'pyHTa. Huka-
KOTO Jpo6neHUs I'PYHTa B 3TOM MecTe He OBLIO.

2. Ee pacmionoxxenue 65110 HeanbHO B LIEeHTPe BOPOHKH.

3. B paspese npodunp rOpku UMeNl HEOOBIYHYIO I/ TOPOK OT-
pHIlaTeNbHYIO KPHBHU3HY.

HTak, Mbl BUTUM, YTO ONMUCAHHHI} NPEJIONOXUTENbHbIN MeXxa-
HHU3M B3aUMOJENCTBMA BUXPS C IPYHTOM IIO3BOJISET €CTECTBEHHBIM
06pa3oM OOBACHHUTH BCE «CTPAaHHOCTH», KOTOPHIMH TaK H300HMIyeT
CacoBckasg BOpOHKa.

3akaHuyuBasa aHanu3 CacoBckoro ¢peHoOMeHa, OTMETHM Cleyloliee.

Bo-nepBsiX, ABNeHUe 6113 ropona CacoBO HEBO3MOXXHO O0BAC-
HUTb, OCTaBasACh B paMKaX TPaJULMOHHBIX IIPeICTaBIeHUI O IIPUPOLI-
HBIX ABNEeHUAX. DTOT PeHOMeH TpebyeT [/ CBOETO OObACHEHUA NPH-
BI€YeHUA MoJeneil MPUHIUMHANLHOTO HOBOTO THIIa, BBIABHXXEHUSA
THIIOTE3 O CyIIeCTBOBaHUM CBOMCTB NPHPOAHI, HEU3BECTHBIX COBpe-
MeHHOIt ¢usuke. ITO ONpaBAbIBaeT M0O6bIe KOHCTPYKTUBHbIE HOIBIT-
ku o6bacHenusa CacoBckoro ¢peHoMeHa. [TockonbKy runoresa o mpu-
polle TpaBUTAlMM BHIABUHYTa B PaMKaX COBEPIIEHHO MHOTO HCCIENO-
Bauua [25] u, oueBUAHO, He MnA o6bscHeHuss CacOBCKOTO ABNEHMA,
TO ee MpUMeHEeHUe B JaHHOM Cilyyae He ABAAETCA THHOTe3oi ad

hoc**.

* K coxaneHHIO, IPeXAe YeM BCE 3TO MOXHO 6bIIO 6Bl YCTaHOBHTH, CIEIHATHCTH
BOEHHOTO BeAOMCTBa IIPOCTO CPBHIIM LICHTPANbHYIO IOPKY, CTapagch HaMTH B Hel
ynapmee Teno. OHM HapyIIWIM M NOBEPXHOCTh BOPOHKH. Ilo HesHanuio 6b1n0 cpe-
NaHO Bce, YTOOBI YHHYTOXKHTh CaMble LEHHBbIE Clefbl coObITHA. Bonee Toro, xoraa s
B 1999 r. o6patunca B I'enmitab MO, MHe ckasanH, uTo oTyeT 0 CacoBCckOM COGKI-
THM He COCTaBNAACH, a APYTHe KOKYMEHTHI YHHYTOXEHBI (COTNMacHO MHCTPYKLHH)
cnycrs 5 ner. CefoBaTenbHO, BCE, YTO MOXHO OBIIO YHHYTOXHTh, BOGHHBIE YHHY-
toxxuiau. IIpousoiizer nH elle Takoe Xe YHHKanbHOe cOOBITHe B Gmmkaiimue Ae-
CATHIIETHSA, YTOOBI IO CBEXHM ClIeflaM H3YYHTh BOPOHKY OT 3¢upHOro Topa?

** Ad hoc (nar.) — cneunanbHO RA 3TOTO CHydas.
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BO-BTOprX, npeano>xeHHas rurnoTesa (¢ ucrionb30BaHHEM BEPCHHU
OT-Buxps) He MpeTeHyeT Ha MOMHOTY M TOYHOCTb, OHA ABIAETCA BCE-
rO NMHIIb 3CKU3HBIM Ha6POCKOM MHTYHTHBHO CO3NaHHOM MOHENH B
paMKaxX pasBUBaeMOH MHOI Teopuu 3¢dupHOro npOCTPAHCTBA.

B-TpeThHuX, eCThb NpOCThle U OYeHb HaJeXXHPIC KPUTCPUHU IIA
CPaBHEHMA KaK KIAaCCUYECKUX BepCHil, TaKk M pa3HBIX rumores. Ox-
HUM M3 HauboJiee MPOCTHIX U HOCTYIHbBIX KPUTEpHEB — ABNAETCA BUJ
M CTPYKTYpa UEHTPanbHOM! ropku. Tak, y TPaguuHOHHOA HayKH HeT
HH OJJHOW BepCHM, KOTOpad Morna 6sl o6pACHUTP MOABICHHE IEHT-
panbHO# ropku. Ilo Bepcun A.®. YepHseBa, B eHTPE TOPKHA HOIDKEH
6bITh KaHan BeIxofa 3¢upa. [To Moeit BepcuH, HUKaKOTO KaHana HeT, a
dbopMa ropku JOMKHa MMETh OYeHb PeAKYIO A roOpOK KPUBH3HY I10-
BEPXHOCTH — OTpHUIUaTenbHy10. [IoaTOMy npH HcCc/I€AOBAHNM Oo4epeEn-
HOTO NOABNIEHUS MOXOOHOrO0 KpaTepa Heo6x0AUMO BKIIOYUTH B KOMHC-
CHIO CITEI[HANHCTOB, KOTOpPble A0 YHHYTOXEHHUS IEHTPATLHOH TOPKH
npoBepunu 6vl ¥ 3apUKCcHpOBanu B opuUHATLHBIX NOKYMEHTaX BCeE
ee ocobeHHOCTH — (OpMY, HamHYUe UMM OTCyTCTBUE KaHana B I€H-
Tpe U T...

Eule pas mMOBTOPUM, 4TO HEBO3MOXHO 00BbICHHUTh BCE 0COOEHHO-
ctu CacoBcoro heHOMEHa IIOCPENCTBOM KakOro-mu6o M3BECTHOTO Tpa-
OUIIMOHHON HayKe ABneHUsA. [loaToMy MOXXHO TOHATH A.® Yepnsesna,
KOTOPBIH, IIPOaHaTU3HPOBAB BCe BO3MOXXHbIE NpHUTHHEL, Clienan cie-
AyIOIui BbIBO:

«...ClIeIOBAJIO, YTO B 0Opa30oBaHHHU KpaTepa y4acrBOBAIH: C OIHOH CTO-
pOHBI — 3¢up, a ¢ ZPYTOif — rpaBUTAIMOHHOE OTTATKMBaHHUC. ITo npencras-

JICHUAM COBpeMeHHON (PM3MKHM HHM IPaBUTallMOHHOrO OTTANKHBAHHA, HU
¢usuyeckoro 3¢pupa, MOHHMAEMOTO KaK Hekad BemecTBEHHad cy6craniuus,

IIepBOOCHOBA BCeX (H3UYECKHX Tel, B Ipupoje NpocTO HE CYIIECTBYET...»
[33, c. 184].

C Halleil TOYKU 3peHHUS, OYeHb II€HHBIM ABAETCA NOABIEHHE B
Bepcuu A.D. YepHsaesa neiicTeusa 3dpupuoro pakTOPa, PaspexeHus H
CUNIbHOTO ocnabnenusa rpaBUTanuoHHOro noisa. Ho O0bACHEHHE TIPH-
YHHBI BOSHUKHOBEHMSA I'PAaBUTAL[MOHHOTO OTTAaNIKMBaHMA, Kak MHE Hy-
Maercd, Y A.D. YepHaeBa HeBepHO. 31ech OH, I0 MOEMY MHEHUIO, CTaN
3aI0)KHUKOM CO3JJaHHOH paHee MM CaMHM MOAenH a¢gupa. Cornacuo
3TON MOAeNnu, BHYTPU (PU3UYECKHUX TeNl MOTMH 6p1Th 3aMYpPOBaHBI He-
KHeé THIIOTETHYECKHE aHTUTPaBUTAI{HOHHBIC 6on MBI 1_IOSTOM)' Ans
A.D. YepHseBa BIIOTHE «eCTeCTBEHHO, YTO B OKPYXKalo II€H HAC Mpupoze, Ha
IIOBEPXHOCTU 3eMIIH, BCe Tena, obmagaomue cBoitctBoM AHTUTPABUTALMH H
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crmoco6HbIe OTTAaNKUBATLHCA, YK€ OTTONKHYIHUCH M YIICTECIH. EIIHHPI‘IHLIC cny-
YaH, Korja T€na HEe CMOINH YIETETHb, HANO MCKAaTh HE Ha IIOBEPXHOCTH, a oA
IIOBEPXHOCTLIO. M temam 3tuM AIA IIONMYYE€HHSI BOSMOXHOCTH YNETETH HaIo
ellfe BBIATH Ha IIOBEPXHOCTb, BBIATHU, IPEONONE€Bas CONPOTUBIEHHE BHYTPEH-
HHMX cnoeB nmopon. Takumu cnydyasasMu M 6winu TyHrycckuit ¢eHoMeH Hu
CacoBckoe asnenue» [33, c. 184]. IToatomy A.D. UepHsieB CBA3an Bce
3aragku CacoBckoro ¢peHOMeHa C MOJENbI0 BRIPBABIUETOCsA U3 INyOUH
3emnu rpaBubonuna: «MHe U3BECTEH TONBKO OUH MEXaHM3M €CTECTBEHHO-
ro o6pa3oBaHusA aTMOCPEpPHOro BakyymMa — OBICTpOe BbIfeleHHE U3 TNyOUH
3eMnu 3HAYHUTENBHOTO KOMHYECTBA OYEHD CXKATOI'O HOHU3UPOBAHHOI'O S(pra»
[33, c. 25]. OpgHako paHee OBIIO MOKA3aHO, YTO MPHYUHON TAKOTO XKe
KOMIINIeKCa ABIIEHUH MOXeT ABNATHCA 3(PUPHBIN TOPOBHI BUXPH. [Ipu
3TOM MoJenb TOPOBOro BuUXpsA (He XyXe MoAenud rpaBUOONTUIOB)
o6bacuser Bce 3aranku CacoBckoro ¢eHoMena. Eme pas moguepkHeM,
YTO CYILLIECTBYeT BaXXHEHIIIUI KPUTepUil BrIOOpa MeXay 3TUMU AByMsA
MogensaMu. leno B TOM, 4YTO IOCHe BBIXOHAa rpaBubomuma U3 rmyobuH
3eMnu pomxeH 06A3aTeNBPHO OCTaBAaThCA NIHYP — ClIef ero Bhixoaa. Ha
3T0 ykasniBaeT caM A.D. Yepuses. [locne cronkHoBenua IT-BUXpA C
IIOBEPXHOCTHIO 3€M/IM TAKOTO IIIHYpa He JO/KHO ocTaThca. CnemoBa-
TeNbHO, eCNU OyHeT HalifleH IIHYpP B LEHTpPe NOA0OHO! BOPOHKH, TO
IPaBUIBHOM OKaXeTcA rumortesa rpaBubonunoB A.P. Yepusena, ecnu
Xe MIHYp He 6ymeT HaigeH (Iocne caMbIX TLIATENbHBIX HCCIedOBa-
HUI1), 60mee BepoATHOI GyneT runoresa JT-Buxps.

Ho ecTr ee ofuH BaXHEHIIUHA IIPU3HAK, KOTOPHINI HEBO3MOXHO
OO'BACHUTH aXKe C IMOMOIIBIO TUNIOTE3H IpaBubonuma. ITO HEeHTpaNb-
Hasg ropka. B CacoBo ee Habniogany B TONBKO YTO «CAENaHHOM» BHJE,
II03TOMY 3TH CBUAETENHCTBA 0CO6eHHO LieHHBI. [IOBTOPUM, UTO TOpKa
IIOpa3suiIa OYeBHLIEB CBOE HUaeanbHOM (POPMOI U aKKYPAaTHOCTBIO «HU3-
roToBineHusA». C y4eTOM TOTO, YTO OHA UMeET OTPHUIATENbHYIO KPUBHU3-
HY, BBICOTY Ha YpOBHe NMEPBHYHON HOBEPXHOCTH, IEIbHYIO, HEPA3PY-
IIEHHYI0 BHYTPEHHIOIO CTPYKTYPY, BIIOJIHE JTOTHUYHO IIPEAIIONOXXHUTD,
4TO ropky o6pasoBan OT-Buxpr cBoOel IOBEpXHOCThIO. IMeHHO TOp-
O6y6nuk (CM. pHC. 2) OCTaBNsAeT OTIEYAaTOK B BHAE TOPKH Takoil op-
MBI, COCTOAIIEH U3 HeTPOHYTOTO TPYHTa, Jjla K TOMY XK€ «IOJMETeH-
Holi». JII060¥1 MexaHH3M BBIpBIBa U3 3eMIU rpaBubonupa (xak ¥ BHe-
OpeHHsa B 3eM/II0 KaKoro-mu6o Tenma) mpuBeneT K 06pasoBaHUIO TOPKHU
HEeCUMMETPUYHONH (POPMBI C NMONOKUTENbHON KPUBU3HOM, H OYEBUI-
HO, YTO ropKa O6ymeT COCTOATDH U3 CHIBHO IIOBPEXAEHHBIX IOPOJ, U 3TH
nopoxnsl 6yayr cBA3aHbI ¢ 6onee rmyOOKMMM CHOAMH UNHU OYyAyT CO-
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CTOATh M3 HACHIITHOTO IPyHTa. M HUKaK HeNMb3A NaXKe NMPEATIONOXKHUTH,
4YTO MOPOABI LIEHTPANbHON T'OPKU M CaMO¥ BOPOHKH IOCIE BHINIETa
rpaBubonuna us riay6uH 3emau (WIU B3pbIBa) OCTAHYTCA IEPBO3NAH-
HBIMH.

Hapo mpusuatbca, CacoBckuit peHoMeH B onucanuu A.P. Yepusa-
eBa mopa3un MeHsa. Tem 6onee 4To 3TOT peHOMEH He MOT OBITH equ-
HUYHBIM B Ipupore. [lomobHsle cTONKHOBeHHA 3PUPHBIX BUXpeil C Be-
IIeCTBEHHBIMU CHCTEMaMH HO/DKHEI OBIIM MPOUCXONUTH U paHBIile,
U, eCTeCTBEHHO, He TO/ibKO Ha 3emine. CneoBaTeNbHO, BEIECTBEHHbIX
cnegoB JT-Buxpeit B Ipupone HOMXKHO ObITH 6o/nee YeM: KOCTATOYHO
HJIS1 TOrO, YTOOBI MOXHO OBIIO TPOBECTH UX OOGCIENOBAHHE C LIENBIO
IPOBEPKH BBIABUHYTON runoTesbl 06 IT-Buxpax. UMeHHO 3TO moaTON-
KHY/IO MEHA K HJee ONyOnMKOBaTh TUIOTe3y 0e3 ee AIMTENbHON TIPO-
Bepku. Bonee Toro, ecnmu ocTaBUTh B CTOPOHE TOPOBBIN BUXPH 3dupa
U IPENNONOXUTh, YTO B 3¢Upe MOTYT BO3HHUKATh U OOBIYHbIE CITH-
panbHble BUXPH, IPOCTO BONHBI paspeXXeHHUsA M BCe TOMY MOJOOHEBIE
IMHAMHYeCKUe ABIEHUS, CBOUCTBEHHBIE XHIKUM CpellaM, TO IIOAB/IA-
€TCA BO3MOXXHOCTh JIOTUYHO OOBACHUTD M PAN APYTHUX 3arafiOYHBIX AB-
JIEHUHN NPHUPOABI, TaKUX KaK TopHajgo U HJIO. BaxxHHIM mpHU3HaKOM
IBYDKeHUSA 3(pupa ABNAETCA ero paspeXxeHHe, YTO MPUBOJUT K U3MEHe-
HMIO TPaBUTAIIMOHHBIX CHI, CO3MaHHUIO «MATKUX» aHTHTPABUTAI[HOH-
HBIX IOABEMHUKOB, Pa3sphIXJIEHHIO BEIIECTBEHHOMN Cpelibl, OABIEHHUIO
CTYCTKOB CBeTa M 3J€KTPOHOB (CM. IaBy 4), MCKPUBJIEHUIO CBETOBBIX
nmy4deit (my4 cBeTa — IyTh BO36yXaeHus B 3upe, HampaBleHHe Tyda
cBeTa OyIeT MEHATHCA, eCTM Ha IYTH €ro JBIXKEHUA IVIOTHOCTH adupa
6yner pasHoOil) ¥ MHOroe Jpyroe*.

* OpHako, HECMOTPA Ha MHOXXECTBO COBHajeHHUi B 06bacHeHun CacoBckoro ¢eHo-
MeHa, Hpesa 6blna Bce XKe CHIPOH M ObII pUCK BBICTYMHUTH C omIn60yHOM Bepcueit. ITo-
aTOMY f paspaboran cnegyrowuit nnaH. OTcnexxuBaTh cooO1eHusn B npecce, B KOTO-
PBIX MOXeT cofepxaTbca HHGOpPMALHUA O ABNEHHUAX, MOAOO6HBIX cacoBckoMy. Kpome
TOro, 06IIaThCcs, MO0 Mepe BOSMOXHOCTH, C JTIOKbMHU, KOTOPbIE Y)Xe NlaBHO 3aHHMa-
1oTca peHoMenamu momo6Horo poja. Ecnu mpousoiizer HeuTo nomo6HOE Hemameko
OoT MOCKBBI, TO OPTaHM30BaTh TYAa 3a CBO¥ CYET MHHHU-3KCMENULIUIO, BKIIOYUB B Hee
3KCIepTa-KPUMHHANHCTA U XypHanucra. [lepen noe3nkoit 03ByYHUTh Nepefn TeneKaMe-
pO¥ MPOrHO3H MOCNEACTBHI BO3ReicTBUA JT-BUXPs, H €CIH OHH NMOATBEPIATCA, TO
MONMy4eHHbIE MaTEPHANIbl CTAHYT KOKAa3aTeNbCTBOM NPAaBOTHI THIIOTEShI PaspexXeHHO-
ro a¢upa. Ecnu HeT, TO MECTO HMIEH — apXHB.

Ho uepes HekoTOpoe BpemsA 3TOT INAaH M3MeHHICA. Sl MOHAN, YTO Jaxe eClHH Bepo-
ATHOCTb NMPaBHJIBHOCTH NMPERI0KEHHOH MHOI Mopeny He 6onee 1%, To npocTo 064-
3aH ee OoNMy6IMKOBaTh, BeAb pPe4Yb MAET O CTONb BAXHOM IS YeNOBEYeCTBA ABINECHHH,
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Puc. 40. Mumac, caMbii MaleHbKHH U 61H3KO pacmonokeHHuslit X CaTypHy CIYTHMK
H3 BCeX MyH cpepHero pasmepa [17, c. 77].

U s BHOBb BCHOMHMUI KpaTephl Ha JIlyHe M Apyrux miaHerax, B
IIEHTPE KOTOPBIX KPAacOBAJIMCh 3arafOyHble LEHTPanbHble MHKU
(puc. 40). Hayka, ecTeCTBEHHO, Haluna o0bACHEHHE 3TUM KpaTepaMm:
BCIIyYMBAHUE HMDKHHUX C/IO€B IO BO3JMEHCTBUEM YA2PHOU BOIXHBI, BO3-
BpaTHOE HACHIITAHUE BHIOPOIICHHOIO I'PYHTA M T.IL

Janee MBI pacCMOTPHM BapHaHTH! IOABJIEHUA TAKUX TOpOK. AHa-
mu3 ¢dakToB ybenun MeHsA, YTO LEHTPANbHKIH KOHYC U3 HETPOHYTOTO
ITPYHTa C BEPUIMHOM Ha YPOBHE NEPBHYHON MOBEPXHOCTU MOXKET 00-
PasoBaThCA TONBKO MOJ BO3REHCTBHEM a¢HUpPHOTO Topa. Jlobasa opy-
ras Kinaccudeckas Bepcusa (OCHOBaHHAasA Ha ABIDKEHUH aTOMapHOrO Be-
IECTBA), AYMAIO, HE CMOXET OO'BACHUTE 3TOro sAiBneHusa. ClegoBarens-
HO, €CNM MOS THNOTe3a O CYIHOCTH IPaBHTAlMH BepHa, TO HA
IOBEPXHOCTH 3eMNHU U APYTHX IUIaHeT, HanpuMep JIyHel, MOXHO 06-
HApPYXXHUTh TaKHe Kparephl ¢ LEHTPANbHBIMH ITMKAMHU H3 IEepBHYHOM
nopoasi. Ecnu ke Bce 6€3 MCKIIOYEHUS LEHTPaNnbHbIe MUKY OKaXYT-

YTO OCTOPOXHMYATH 3ech Henbsg. M mosToMy, XoTa MeHs caMOro mepuonHUIecKH
OLONEeBAIOT COMHEHMA B NPaBACIOAOOHOCTH TOPOBON BepCHH paspexxeHusn 3dupa,
3Ta MOJENbh MOMHMO MO BOJIM BCe CHIIbHEE OB/afieBaeT MOMM COSHaHHEM, NOACKa-
3BIBAA CaMBIC€ HEOXMEAHHble OOBACHEHHA MHOTMX 3alaflOYHBIX ABAEHHA OPUPONBL.
Sl noHaAn, 4TO e¢ HeoGXOZMMO NpenaTs ornacke. HakoHen, mocieguum ¢axkTopom,
TIOATONKHYBIUHM MeHs K MyONHKaluy 3TOH NpeABapHTENbHON TMIOTE3H, ABMIACH
MBICHB, YTO OfABAEHHE B NMEHTPE BOPOHKHM TOPKHM HETPOHYTOM NMOPOABI OOBACHAET-
Csl TONBKO BospeiicTBHeM I(MHPHOTO Gybmuxa.
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cd, KaK 3TO IpeAIoNiaraeT TPaAULMOHHAaA HaykKa, U3 pas3apobiieHHBIX
U BCIYYEHHBIX NOPOJ, TO MOA runoresa 06 adupHBIX Topax Gymer
HeBepHa. Ho nposepurs, Tak 3TO UM He TaK, — O4YeHb nmpocto! Ecnu
651 mepen BOeHHBIMU BO BpeMsA uccrnegoBaHus CacOBCKOM BOPOHKH
cTosna Obl 3afiaya TIIATENIbHO U3YIUTh CTPYKTYPY LEHTPanbHOH rop-
KM, a HE pa3pyliaTh ee B IIOMCKaX YIaBLIEro Tyga MU(PUIECKOTO Tena,
TO OHU CMOINH OBl YBHUIETh HETPOHYThIE CIIOM TPYHTa, OCTaBIIHECA
nocne «(dpesepoBaHUA» ITOTO MeCTa IPUPHBIM TOPOM.

Oxasanoce, 4TO Ha 3eM/e JOCTaTOYHO MHOTO CTAPHIX «OTIEYaT-
KOB», KOTOpBIE MO>XHO IIPMHATH 3a Cefl, BO3AENCTBUA Ha TOBEPXHOCTD
3¢ HPHBIX TOPOB pa3HHIX pa3mepoB. besycnoBHo, Haubonee.a¢dexTuB-
HO OBI/IO 6B IPOBEPUTD 3TY IUMNoOTe3y Ha JIyHe, rae 6marogaps oTCyT-
CTBUIO aTMOC(epHI Takue LeHTPalbHBle TOPKH COXPAHUIHUCh B mep-
BUYHOM CcOCTOAHUU. OnHako B Onmkaiiliee BpeMA HUKTO He 6ymer
IPOBEPATH NAHHYIO TUIOTE3y TaKUM JoporocrodmuM obpasom. Ho
eClTM HECKONBKO IKCIIeAUIIUI K MecTaM coObITHi1, mogo6ubiM CacoB-
CKOMY, IIOKaXYT, YTO LieHTpalbHasA ropka — HeTPOHyToe obpa3oBa-
HHUE, TO AYMAIO, YTO CTaHET MOJEe3HbIM NpOBefAeHHe NMPOBEPKU H3JNO-
JKeHHO# rumnoressl U Ha JlyHe.
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4. CPCABHEHHUE TPAIUIIVIOHHDBIX KPATEPOB
C ITPEOITOJIATAEMbBIM JOHUPHBIM KPATEPOM

[unotesa 06 3¢pUPHHIX TOPOBHIX BUXPAX MPHUBOAUT K OXHOMY
O4YeHb HEOOBIYHOMY CIIEICTBHIO — K BO3MOXXHOMY MOABNEHUA 6y6-
NHKOOOpa3HBIX OTIEYATKOB B pe3ynbraTe B3auMopeHcTBusi JT-Bux-
peii ¢ BelecTBeHHOM cpenoii. HasoBeM Takue OTHeYaTKH KpatepamMH
3-ro poaa. Kpatepamu 2-ro pona 6ymem HasbIBaTh B JanbHeHUIEM
yOapHBle KpaTephl, KOTOpEIe 00pa3yioTcsi B pe3ynbTaTe CTONKHOBE-
HUS C TOBEPXHOCTBIO BEL(ECTBEHHBIX Tel, B YACTHOCTH METEOPHUTOB,
acTepoOMAOB, KoMeT M T.n. KparepamMu 1-ro poga — BYIKaHHYECKHE
Kparepbl. Knaccudeckas Hayka pacCMaTpHMBaeT TONBKO Kpatepsl 1-ro U
2-To popa.

PaccMOTpUM, KaKOBBI OCHOBHBIE OTIMYHTENbHBIE OCOOEHHOCTH
HMEIOT KpaTepsl 3THX TPeX THUIIOB.

Bynkanuveckuit kpatep (puc. 41) Bo3HHKaeT TIpH pa3NUBe IO I10-
BEPXHOCTU 3€MJIH TaBOBHIX TOTOKOB M TIPM BBIOPOCAxX HapyXy Iem-
na, rasa, KaMHe# U T.m. B pesynsTaTe o6pasyercs KOHyCHas ropka
BOKPYT HEHTPanbHOTO >Xepna. BepuinHa Takoil ropkH, Kak IpaBUIO,
uMeeT BUJ BOPOHKHU. UTo 3mech ABNsgeTcs Haubonee XapaKTePHBIM?

5%4% % 7

Puc. 41. JlynHble KpaTepsl H 3€MHBI€ BYIKaHBI:

a) TMINMYHLIN 3eMHOM BYNKaH, 6) NYHHBIN KpaTep, B) NYHHBIA KpaTep C WeHTPaILHOM
ropxont [31], r) dororpacus momenu nynHoro xparepa, ) ¢otorpadpus Mopenu
TUIMHYHOTO BYNKaHa [ZK
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1. JIio60e BynkaHudyeckoe o6pa3oBaHue BO3BHIIIAETCA HaN OKPY-
KaIlieil MeCTHOCTBIO.

2. O6pem BrIOpOLIEHHOTO MaTepuana 6onbliie 06beMa KpaTepa.

3. BopoHka Ha BeplIVHe BYIKaHHYECKOH TOpbl He MOXET UMETh
IIEHTPANbHOM TOPKH C OCTPO BepPIIMHON, HOO eCIu Ha MOCNemHeln
¢dase mpousono MeIeHHOE BbITeKaHUE NIABBl U3 Xepia, TO OHO IIPHU-
MeT (POPMY KyIIOJia, 2 He OCTPOKOHEYHOIO IHKa.

4. 3-3a HECHMMETPUYHOCTH BBIGPOCOB U3 >Kepia BynkaHa obpa-
30BaHHE HlealbHOTO KPyra II0 Kpalo KpaTepa Malo BEpOATHO.

5. Bce mpocTpaHCTBO BOKPYT KpaTepa M caMa ropkKa ycesHBI BBHIp-
BaBIIMMHUCS M3 HeAp MOpPONaMH, KOTOPbIe OTAUYAIOTCA OT MUCXOTHBIX
IIOBEPXHOCTHBIX MOPOJ.

BynkaHudeckue KpaTephl HabMIONAIOTCA MUIIb Ha IIOBEPXHOCTHU
6O0NBIINX IIaHET, BHYTPU KOTOPHIX TIOJ NaB/ieHHEM I'PaBHTallMU Be-
IIeCTBO HaXOJUTCHA B PACNIaBIEHHOM COCTOAHHMHU. Y ManbIX CIYyTHH-
KOB, KaK, HampuMmep, MuMac, ByTKaHHYeCKasAs aKTUBHOCTh HEBO3MOX-
Ha. Jlaxe JlyHa, no MHeHUIO GONBIIMHCTBA CHELMANUCTOB, JaBHO Ipe-
KpaTua BY/IKaHUYECKYIO IeATeNnbHOCTh. [IpakTHYecku BCe IINIaHeTo-
JIOTY NPHUAEPXUBAIOTCA 3TOro MHeHHA. OTKpbITUA KO3BIpeBHIM ak-
TUBHOCTH Ha NOBePXHOCTH JIyHBI HECKONBKO MOKONe6ano mo3sUIIUIO
nnadHetonoroB. OpHako o6HapyxeHHble H.A. Ko3bpipeBbIM BCIBIIIKH
Ha IMOBepXHOCTHU JIyHBI, KOTOpBblE OH UHTEPIPETHUPOBAN KaK CHeIbl
BYIKaHUYECKO¥ HeATEeNbHOCTU, MOTYT OBITh CIeACTBHEM U APYTHUX
IIpOI[eCCOB, HE MMEIOIUX K BY/IKaHHU3MY HUKAaKOTO OTHOIIEHHUA.

YnapHble kpaTepsl, Kak cuuTaercsa [22, c. 81], 6BIBalOT Tpex BM-
noB. IlepBriit 06pasyeTcsa B pesynbTaTe NMajeHUA METEOPHUTA CO CKO-
POCTBIO, HEZOCTATOYHOM [Jis B3PBIBHOIO McHapeHHUA. B neHTpannHOMi
4acTU KpaTepa TaKOTO THUIA YacTO HAXOJUTCA OCKOJIOK METECOPHUTA.
[TpumepoM Takux KpatepoB ABNAIOTCI CuxoTs-AnuHckuit, Cobones-
ckuit (puc. 42).

Bropoit TNl BOPOHKH, COTTIACHO TPagULIMOHHOM TeopuH, obpasyer-
ci B pe3y/IbTaTe MOIIHOTO B3phIBa ymasuiero Tena (puc. 43). IIpu cko-
poctu yaapa 6omee 3-5 KM/CEK «TBepjoe Teno mpuoOpeTaer CBOMCTBa
CHIIBHO CXKAaTOrO rasa, KOTOPHIN CTPEMUTCA PacCIIMpPUTHCHA, 06pa3ys MOIIHYIO

B3pPBIBHYIO BOJIHY... Ecnu B YO2pHOM KpaT€p€ HaXOAHUTCA TEMO METCOPHUTA HIH
€ro OCKOJIKH, TO B KpaT€pax B3pBIBHOI'O THIIA, KaK IIPpABHIIO, METEOPUTHOI'O Ma-

* MOXXHO NpeRnonoxurh, 4tTo Kosvipes Habmiogan umenno OT-suxpu B dase, xor-
Aa Y HHX 06pa3soBaMCh CBETALINECH ILIAPHI.
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Puc. 42. Co6oneBcKkHit METEOPUTHBIN KpaTep.

Ha pHcyHKe nmoxasaHbl BHYTPEHHHIT KONbLEBOM Pa3NioM M JBa BHEHNIHHUX, C ZHAMeETpa-
mu npumepHo 0,5; 1,5 u 2D. Pumckumu nudppaMu o603HaveHbI HydeBble NMpodu-
JIH, MO0 KOTOPHIM NMPOBOAMIKHCH CeificCMHYeCKHe paboThl M OT6Hpanuch Npo6sI rpyHTa
M Ha KOTOPBIX BHIPHITH 1Iypdhl M KaHaBhHI [32, c. 39].

Tepuana o4ty HeT. OCHOBHasA 4YacThb METEOPUTA MCIApsAeTCHA IPHU B3pHIBE, a
OCTaBHIMECH OCKONKH METEOPHUTAa PacCeUBAIOTCA B OKPECTHOCTAX KpaTepa...
B3priBHBIE KpaTephl UMeIOT AuMaMeTp He MeHee 100 M, a Bal KpaTepa ClIOXKeH
paguanbHO MPUIOOHATHIMH [IaCTaMH ropHeix nopon (puc. 44. — C.C.).

Ilo HacTOsIIero BpeMeHH HOCTOBEPHO OTKPHITHIMH CYUTANIUCH TONBKO Te
METEOPUTHEIE KpaTephl, KOTOphie ObIM 06pa3soBaHBI NPU MafieHUM JKenes-
HBIX METEOPUTOB, IMOCKONbKY B UX OKPEeCTHOCTAX OBIIM OOHapy>KeHBI OCKOI-
K1 Metanna. Ha 3eMHO# NOBEPXHOCTH €CTh MHOTO «IIOXO3PUTENbHBIX» KONb-
IIeBLIX CTPYKTYP, B OKPECTHOCTAX KOTOPBIX, OJHaKO, He HAaXOAAT >Kele3HbIX
ockonkos» [22, c. 80-81].

«OpHUM U3 KITaCCHYECKHUX METEOPUTHBIX KPaTepOB B3PHIBHOTO THUIIA fAB-
NAeTCA 3HAMEHUTHIH APU3OHCKHI KpaTep, HasbiBaeMblll erle nHadve KanpoH-
Mua6omo... Kpatep pacnonoxed B NyCTBIHHOH# MECTHOCTH IITaTta ApU3OHa,
BONMM3M ymenbsa psBona... Juamerp kpatepa 1207 M, rmy6una 174 M...

HNuTepecHO OTMETHTH, UYTO B pe3ylIbTaTe Ha3eMHOro o6CiefOBaHUs CO-
34aBajioCh MpeACTaBNeHHE, YTO KpaTep UMeeT Kpyrayio popmy, Koraa rxe 6b11
cpenad ¢ororpaduyeckuit CHUMOK C CaMOJIeTa, TO OKa3aaoch, YTO OH KBaJ-
patHoit popmbr (moguepkHyTO MHOW0. — C.C.) C HECKONBKO CriiaXK€HHBIMHU
yrnamu. Takasg ¢opma o6bsCHAETCA 3ajleraHHeM IIaCTOB TOPHBIX IIOPOJ, B
KOTOPHIX 06pasoBaincs Kparep.
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Puc. 43. Craguu o6pa3oBaHHA B3pHIBHOTO KpaTepa:

a - 6 — I cragua — ynapHoe CkaTHe, pacTeKaHHE METEOPHTa M TPYHTa;
2 — Il cragus — skckaBauMsa M BHIOpPOC IPYHTa OTPaKeHHOM BONHOIL;
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0 — III cragua — nedopmanus unu 3anonHenue (1 — BOpOHKa, 2 — HCTHHHOE
AHO, 3 — BHAMMOe OHO, 4 — Ban 6pek4yuH, 5 — Nexayas CHHKIHHANb LOKONBHOTO

Bana) [32, c. 16].
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Puc. 44. Tuns! B3pbIBHBIX METEOPUTHBIX KPaTepoOB:

@ — HAPOCTON, AMAMETPOM A0 1 KM; 6 — CNOXHBIA, IMaMETPOM 1O 3—4 KM C I|E€HT-
PaNBHOHM TOPKOM; 8 — CHOXHBIH, uamerpoM Oonee 10 KM ¢ KONBLEBEIM NORHATHEM
Y IIMPOKUM Pa3BHTHEM MMIAKTHTOB; | — aBTOXTOHHHE OpeKduH; 2 — aJIOXTOH-
Hble OpexynH; 3 — OpexuyMM ¢ MMIAKTHTaMM; 4 — HMHOAKTMTH (22, c. 81].

Bokpyr kpaTepa B paguyce 00 15 kKM 65110 cO6paHO MHOTO THICAY OCKOII-
KOB JX€NIE3HOro MeTeopuTa o6mum Becom okono 30 ToHH... Brno ycranosne-
HO, YTO MO Baly KpaTepa pacCesHbl OTPOMHBIE ITHIGB M MENKHUE OCKONKH
HeCYaHUKA ¥ M3BECTHAKE, BHIOPOIIEHHbIE B3PEIBOM M3 Kparepa. IlnacTsl rop-
HBIX MOPOJ, OOHAKEHHBbIE HA BHYTPEHHHUX CKIOHAX KPaTepa, HMEIOT HaK/IOH-
HO€ HaIpaBleHHE, B TO BpeMs KaK B OKPECTHOCTAX KpaTepa OHM 3alerawT
noyTH ropusonransto» [15, c¢. 51-52].

OTMmeTHM, YTO apU3OHCKHI KpaTep UMEET BOPOHKOOOPa3HyIO KBaji-
patHy0 ¢opMy 6€3 LIEHTPaNbHO! TOpPKH, B3AbI6NEHHbIE BBEPX H Ha-
PY)Xy CIoM HOpOJi BOKPYT KpaTepa, M BOKPYT Hero HaiijeHa 6onbinas
Macca METEOPUTHOTO MaTepHana (pHc 45) KpappatHas ¢popma rOBopm‘
O TOM, YTO [aX€ B3PBHIBHHIE | EuCh = DRSS -
KpaTephl He 00s3aTeNbHO UMe-
10T HAEANBHO KPYTnyw dopmy.
[lpumep ApH3OHCKOro Kpatepa
ITOKAa3bIBaeT, YTO JaCTh B3PHIB-
HBIX KpaTEpPOB NOBTOpAET POp-
MYy 3ajleraloluX BHH3y MOpPOL.
HanmoMHuM, YTO BOpPOHKA OT
ST-Buxpa (1o Haule#t Momenu)
00s3aTENBHO UMEET HAEANbHO

KPYTTy10 HOpMY HE3ABUCHUMO OT  pyc 45, MeTeopuTHEIt KpaTep B ApH3OHE

XapakTepa 3aJiecTaHUA IIOPOJ. (CHIA). Ero mupuHa 1,2 kM, rnybuHa —
183 m {17, c. 88].
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B nuTepaType mpaKTHYeCKU He OIHUCHIBAeTCHA Xapakrep o6paso-
BaHUS YyNapHOTO KpaTepa TPEThETO THUIIa, XOTA pasMephl TAKOTO Kpa-
Tepa ABMAIOTCA Hanbonbmumu (cM. puc. 44). 3.B. Coborosuy orme-
qaeT [22, c. 81], 94TO mOCTOBEpHO OO6HApYXXeHBI H MCCNENOBAHHI JIHILIb
yaapHble KpaTephl nepBoii ¢popMmbl (BopoHka). OcCTalbHbIE, MO €ro
MHEHHIO, — IUIOJ TeOpeTHYecKHX paccyxiaeHuit. [lorpe6HOCTH B CO-
3MaHUU MOJelled YIapHOTO KpaTepa BTOPOrO U TPEThero THIIa BO3HUK-
na u3-3a HeOOXOAUMOCTH OOBACHHTDH KONbLIEBHIE CTPYKTYPhI C LE€HT-
panbHO¥ ropkoit (u 6e3 Hee) Ha JIyne (puc. 416, 41B). Bnocneacreuu
3Ty MOJMENb CTAIM MCHONb3OBaTh H WA OOBACHEHMA MOABACHMA He-
KOTOPBIX KpaTepoB Ha 3eMie.

B nmio60M M3 ONMHMCAaHHBIX BBHIIIIE BAPUAHTOB yHapHbIe KpaTephl
UMEIOT Clefylouue 0co6eHHOCTH.

1. B uenTpe He MOXeT 6BITH BYNIKAaHHYECKOTO >KEpIa.

2. O6peM Bana BeIOpOILIEHHOTO MaTepHana BOKPYT KpaTepa Bcerja
NPUMEPHO paBeH 06beMy BOPOHKHU (IS BYIKaHMYeCKOro KpaTepa
06BeM BHIOPOIIIEHHOTO IPYHTa ropasno 6onpire o6beMa BOPOHKH).

3. IToBepXHOCTh AHAa BOPOHKH YChINIaHa I'PYHTOM, OCEBIIHMM IOC-
Jie B3pHIBa.

4. YpoBeHb KpaeB BOPOHKH (HMCK/IIOYas HAaCHIMAaHHBIA Bal) 4yTh
BbIIII€ YPOBHS NEPBUYHON NMOBEPXHOCTH (3a CYET OTPaKEHHO! BOJIHBI
BO3HHMKaeT KONbI[€BOE BCIYYHBAaHHE BOKPYT BOPOHKH).

5. [ToBepXHOCTP M Kpasi BOPOHKHM MMEIOT Clefibl YAapHOIO YIUIOT-
HEHHUsA IPYHTa.

6. Bokpyr BOPOHKH M B Heil caMOii HaXOAATCA C/IeNbl BellecTBa
ynapuiero tena (Mereoputa, 60MOBI M T.IL.).

7. BcnencTBue ynapHOro B3pblBa BO3MOXKHO IMOSIBIEHHE TEPMOM3-
MEHEHHBIX C/I€IOB BellecTBa (ONIaBIeHHbIE KYCKH, OCKONKH M T.IL.).

Kak TeopeTH4ecKH NMpeNIONaraioT CeNHaauCThl, B IEHTpPE BO-
POHKH IIPH OIpefe/IeHHOM COOTHOILEHMH CKOPOCTH M MAacChl MOXET
BO3HHKHYTb LIEHTPalbHOE BO3BHIIIEHHE (ropka), oO6pasoBaHHOE M3
MOPOJbI, pa3pyLIEHHON B pe3yabTaTe yaapa, — CBOETO poia rOpKa OT-
cKoKa (cM. puc. 446). F'opka Takoro posa AK06b! MOXXET BO3HUKHYTDH B
pesyIbTaTe TOTO, YTO YAAp yIaBILUero Tejla M3-3a GONBINOI MacCHl Ipe-
BPAaTHTCA BO B3pbIB M OTpaXKeHHas B3pbIBHasA BOJIHA, BEPHYBIIHUCH
Hasajli OT YPOBHA OTPaX€HMs, BCIYYUT KHO BOpPOHKH (puc. 46). Ha-
CKOJIBKO H3BECTHO aBTOPY, B pPEAIbHbIX YCIOBHAX, KOTJ]a MOJETHPYeT-
CA B3PHIB (MM IIPU MCIBITAaHHUAX aTOMHBIX B3PHIBOB), HHYErO MOAO06-
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Puc. 46. Iny6bunnsie nepopMauii METEOPUTHEIX KpaTepoB.
Kparep IllTeitnxeitm B Tepmanuu [32, c. 17].

HOTO HMKOIZIa He Habmo#anoce, 1eHTpalbHas TOPKa OTCKOKa — IIOJ
TEOPETUYECKOI'0 pacyeTa, NOTPeOHOCTh B KOTOPOM BO3HHUKIIA B CHUITY
TOTO OOCTOATENHCTBA, YTO B LIEeHTPE MHOTHX NYHHBIX (M 3€MHBIX) Kpa-
TepOB ObITM OOHapyXKeHBI TaAKOTO pojia TOPKHU.

MHoOro KpaTepoB C IeHTPalIbHBIMH NIMKaMH OGHapy>XeHO Ha ITO-
BepxHOCTH JIyHBl, Mepkypus M apyrux mnaHer. Ha moBepxHocTH
3eMNH HET CBEXHX, XOPOIIO COXPaHMUBIIMXCA KPaTEPOB C «TOPKaMHU
OTCKOKa». I103TOMY ImpOBepUTh JAaHHYIO BepCHIO 0OpasOBaHUA I[€HT-
PafbHOI TOPKH MOXKHO OyZeT NMUIIB 1OC/Ie COOTBETCTBYIONIEN IKCIIe-
AUIMHY, HapuMep, Ha JIyHy.

Te HeMHOrue Kpatepbl Ha 3emie, B KOTOPBIX HaXOAAT YTO-TO
Hanmojo6ue LEHTPANbHBIX TOPOK, 06pa3oBaluCh OYeHb JJaBHO, U Bpe-
Mf CHJIBHO M3MEHHUNIO MX BUA. Bonee TOro, HaCKONIbKO MHe HU3BECTHO,
IIOMHOTO OOCNeNOBaHUA TaKUX KpaTepoB, KOTOpoe 6Bl OKOHYATEIBHO
NOKa3a/lI0 UX yAapHOe NPOUCXOXAEHHE, O CHX NOp He MPOBEHEeHO.
IMTpuyuHa npocra. Ecnu kpaTep He BYIKaHHYeCKOTO IIPOMCXOXAECHUS,
PacCyXAaloT YYeHBIE, TO OH MOXXET ObITh TONBKO YIAPHOTO IMPOMCXOXK-
neHus. Ecmu B TakoM KpaTepe eCTb KaKHe-TO ClIebl 1eHTPalbHOM rop-
KM, TO HET HMKAaKOIro JpPyroro MexaHusma ee o0pasoBaHus, Kak B pe-
3ynbTaTe BCOYYMBaHHUA OT yaapa. IloaToMy HesaueM fmeTanbHO HcClie-
INOBaTh BCe OCOOEHHOCTH NOAOOHBIX KpaTepoB. OIHAaKO 3TO BEpPHO
TONBKO B TOM CIlIy4ae, €CIH JEeHCTBUTENbHO HET APYTUX MEXaHU3MOB,
IPUHIUIHANBHO OTIHYHBIX OT YAAPHOTO M BYIKaHHYECKOTO IIPOHC-
XOXKIEHMUS.
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HamoMHHM, YTO BepcHs cO BCOyYHBaHHEM Obina paspaborana U3-
3a HeOOGXORMMOCTH O0ODBACHEHHA CylIecTBOBaHHMA Ha JIyHe KpaTepoB
LEeHTPaIbHOW TopKoit (pHuc. 47). BriocneqcTBHM MHOXECTBO MOAOOHEBIX
KpaTepoB OnINo 0OHapy>XKeHO Ha IMOBEPXHOCTH Mepkypusa (puc. 48) u
Ha JpyTHX IIaHeTaX. IlogyepkHeM, YTO BCIyYMBAaHHE IIOPOJ — TEO-
peTHdecKkoe MmonmoxeHue, HuU B OJHOM M3 KpaTepoB, HAaCKONBKO yZa-
JIOCH YCTaHOBHTH aBTOPY, NO CUX IIOp He NMpPOBENECHO 0OCIeNOBaHUE,
KOTOpOe OB JOCTOBEPHO IIOATBEPAMIO CYIIeCTBOBAaHHE TaKMX BCITy-
4eHHBIX MOPOJ.

Puc. 47. I'ycto yceaHHas kparepamu obnacte. IOxnaa wacte JIyHsl B TpeTheit der-
BepTH. PoTo obcepsaTopuu MayuT-Buncon u Mayur-Ilanomap [31, c. 122].



R

Puc. 48. Mosauka cHUMKOB xoTnoBHHBI Kanopuc Ha Mepkypuy,
uepenaHHeIXx «Mapunepom-10» (31, c. 175].

oy
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HecMoTps Ha TO YTO NMOsBIeHHE rOPOK OTCKOKAa IIPEACTaBSAET-
CSl MaJlOBEPOATHBIM, PACCMOTPHM HEKOTOpHIE MapaMeTphl MOJOOHbIX
THNIOTETHYECKHX KPaTEpOB.

BrIcOTa IEHTPanbHOTO (BCITYYEHHOTO) BO3BHIICHUS B PasTHYHBIX
KpaTepax IIpH TaKOM MeXaHU3Me HX o6pasoBaHHUA HOKHA OBITH CO-
BepIIEHHO Pa3HOIf, T.K. OHA 3aBUCUT OT MHOTHX (PAaKTOPOB: CUIIBI Yaa-
pa, Macchl yIaBILEro Tena, CBOMCTBA NOPOAHI U T.M. [laxke TeopeTrHuec-
KH{ HEBO3MOXXHO NPEJION0XKHTDb, YTO I[eHTpanbHasa ropka 6ymer Bo
BCEX TaKMX BOPOHKaX MMe€Thb ONMHAKOBYIO BBICOTY, IIpU4YE€M BBICOTY,
TOYHO COOTBETCTBYIOIIYIO YPOBHIO HEPBUYHOM ITOBEPXHOCTH (puc. 49).

lF'opka oTckoka

YpoBeHb NOBEPXHOCTH / CaBunyrsie 6opra

’ PAVAVAY,
AVAVAVA# XN ‘F R = VAVAVAVAVAVA
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Puc. 49. BspriBHOM xapaKTep AO/KEH MMETh MONHATHIE M CABHHYTHIE HapyXy Kpas.
Bricota ropku 6yner 3aBuMCeETb OT MOIIHOCTH B3phIBa M MOXeET OBITh HMXKE HIH
BBIIIIE YPOBHS MOBEPXHOCTH.
Kpome Toro, eHTpanbHas ropka OTCKOKa AO/DKHA: COCTOATh U3 IOPOJ
rIy6OKHX CIO€B, UMETh PasApOONEHHYIO PHIXIYIO CTPYKTYPY M OBITH
IpUCBINaHa cBepXy wiebenkoi. LleHTpanbHas ropka OTCKOKa He MOXKET
o6pa3oBaThcsA Ha NMOBEPXHOCTH HEYNPYroro 4epHosema, Kak, HallpH-
Mmep, B CacoBckoM cnydae. IImoTHOCTS nopon B LEeHTpanbHONH ropke
RO/DKHA OBITH MEHBIIIE, C YYETOM TOFO, YTO 06beM BCIIYYEeHHOTO Mare-
pHana yBenuuuiaca Ha o6beM ropku. [lepeuncrneHHsie BhIlle TpHU3HA-
KM TEOPETHYeCKOH FOPKH OTCKOKa, 0YeBHIHO, IPUHIIUIIHANTbHO OT/IH-
YAIOTCA OT IPU3HAKOB TeOpeTHYecKoit ropku oT IT-Buxps.

JIpyras knmaccudyeckas Bepcua ob6pasoBaHMsA IeHTPANbHOM rop-
K1 — HaceiHaA (puc. 50). IIpennonaraercs, 4To BeIOpOIIEHHAsT B3PHI-
BOM Iopofia He 6yneT pa3bpocaHa BOKPYT BOPOHKH, a KAKHM-TO 00pa-
30M IOCTIe YAAPHOTO BhUIETa BBEPX CKOHIEHTPUPYETCSH 11O OCH BOPOH-
KM M ynafeT BepTHKaJIbHO BHM3 B CaMblil ee IeHTp. Takas Momenb
MHe Ka)XeTcsl OYeHb ManoBeposaTHo#. Ho ecnu monycTuTth ee BO3MOX-
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Puc. 50. MHOrHe acTpOHOMREI CYMTAIOT, YTO OGONBIIAA YacTh AYHHBIX KpaTepoB BO3-
HHUK/2, KOraa KYCKH TBePAloil MOPOAB Ha BHICOKOWU CKOPOCTH OOpYyLIMBamuCh M3 KOC-
MoOca Ha nmosepxHocTh JIyHsl. Bo B3phiBE, XOTOPBIN MPOMCXOAUT NPH YAape, ynapinee
T€O BCIBIXUBAET, & B IpyHTe BmOMBaeTcA rinybokas kpyrnas BrnapuuHa. OT B3pbIBa

¢parMeHTH MOPOAB! PasNeTaloOTCA BO BCe CTOpPOHBL. YacTh U3 HHUX MajfaeT 06pPaTHO B
Kparep, @ 4acrb — pA#OM ¢ HuUM (17, c. 61].

HOCTH, TO LleHTpa/IbHasA Topka AO/MKHA COCTOATHh U3 QUCIEPCHOTO Ma-
TepHuana, a ee ¢popMa NODKHA MMETh BIIONHE KOHKPETHYIO T€OMETPUIO,
CBOMCTBEHHYIO HaCBIITHBIM TOpKaM. B 3TOM cirydae LeHTpaibHasA ropka
HHUKOTa He OymeT MMETb HENbHYIO CTPYKTYPY (KaK, HampuMep, BO MHO-
YecTBe 3eMHBIX KparepoB). M ee BhicoTa MoXxeT 6BITH M HIDKE YPOBHSA
MOBEPXHOCTH, H BHIIIe; BO BCAKOM CJlydae, OHa B pPasHBIX KpaTepax
HOJUKHA OBITH pa3sHOM.

BupgHo, 4To 062 BuAA rOpKH (OTCKOKAa U HACHIMHAA) IO MHOTUM
IpU3HAKAM IPHHIUIIHANBHO OTAMYAIOTCS OT NPEANOKEHHOM 3/ech
MOJeny BEIQpe3epOBaHHONM IEeHTPANbHOM FOPKU B BOPOHKE, 06paso-
BaHHON 3T-BuxpeMm. IT03TOMY BUI rOpPKH MOXET CIY)XHTh XOPOLIMM
KOHTPOJNBHHM [apaMeTPOM [JIsi MPOBEPKH IIPEIIOKEHHO! BEPCHH
IT-Buxpsa. lymaio, HeT HEOOXOXMMOCTH OTIIPABIATh 3KCIEAMIHIO Ha
JIyHy, 4YTOOBl YCTaHOBMUTb, COCTOSIT AU LIEHTPalbHBIE TOPKU KPaTepoOB
M3 HEepPaspylLIeHHBIX mopos. MOXXHO myTeM jlasepHOTO CKaHUPOBaHHA
M3MEPHUTH BHICOTY BCeX ropok Ha JIyHe ¥ CpaBHHMTH MX C BBICOTOH IIO-
BEPXHOCTH, OKpYyXalowmei kparep. Ecnu okaxercs, YTO BBICOT2 HHKa
IeHTPa/IIbHOM TOpKH GyneT 6muska (IIOYTH paBHA) BLICOTE OKPYKAIO-
1€l TOBEPXHOCTH, TO B paMKax BEPCUM «TOPKHM OTCKOKa» OymeT He-
OpOCTO OGBACHUTD NPUIMHBI CTO/Ib OMMHAKOBOTO BBIXOMA PasMUYHBIX
IIOPOJ Ha OXHY M TY K€ BBICOTY IOJi BO3AEHCTBHEM B3PBIBOB pas3/IM4-
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HO# MomiHOCTU. Ecnu xe, Ha060pOT, OKaXKeTCA, YTO IEHTPaNbHbIE
TOPKHM MMEIOT PasHYIO OT YPOBHS IOBEPXHOCTH BBICOTY, TO BEPCHA
aBTOpa 06 3¢PHPHOM NPOUCXOKAEHHHU ITUX KpPaTepPOB OKaXKeTcAd Majo-
BEpPOATHOM.

Eme ogHy TpagMIIHOHHYIO BEePCHIO MOABIEHHA LEeHTPANbHOM TOp-
KM A OOGHapy>XMI B OJHOM M3 KHHUT IO acTpoHOMHH [23, c. 109]. ITa
BepCUS MpeAIoJaraeT, 4YTO CHIa yAapa MOXeT ObITh TaK BelIMKa, YTO
B 00pa30BaBIIYIOCA BOPOHKY BBIIBETCA aBa U3 TPEIMH B MOBEPXHO-
CTH, 3aTeM C KpaeB KpaTepa OTKOJIETCA KYCOK MOPOABI, KOTOPHIl Hay-
HeT ApeiidoBaTh K HeHTPY. TaM OH OCTaHOBHUTCHA, NaBa 3aCTHIHET, U B
IeHTpe MOABUTCA ropka. XoTA BeChb 3TOT MeXaHM3M JOCTaTOYHO Be-
pOATeH, HO B TaKHUX KpaTepax, BO-IIEPBHIX, LIeHTPaNbHbIE TOPKU HOJI-
KHBI UM€Th CaMYIO PasMUYHYIO XaOTHYHYIO PopMy. Bo-BTOpHIX, YacTh
TaKUX «aitc6eproB» MOXKeT He NOMIBITh 0 LeHTpa (KCTAaTH, HafoO ellle
IOKa3aTh, YTO BCe OHHU OYAYT CTPeMHTbCA K LEHTPY). B-TpeThbux, KO-
JINYECTBO OTKONOBLIMXCA OTOKOB OyIeT KaKUM YIOQHO, He 06A3aTenb-
HO PaBHBIM OJHOMY. B-ueTBepThHIX, H3-3a MOAIUIABAECHUA B IpoOIecce
npeiida Takue TOPKH HO/DKHHI MMETh CaMble Pa3lMUYHbIE BHICOTHI.
B-nAThIX, BBICOTa THA KpaTepa MOXXeT OBITh Ha YPOBHE IOBEPXHOCTH
II/IaHETHl M AaXe BBIIE, Belb NaBa Oyfer BHITEKATh MOJM JaBIE€HHUEM.

HTak, TpafMUIMOHHAasA HayKa IpHM3HaeT CyIIeCTBOBaHHE TOJNbKO
ABYX MeXaHH3MOB 00OpasoBaHUA KpaTepOB: BYIKaHHUYECKHUH U yHap-
HEIA. B mocnenHeM cnydyae, H3-3a HEOOXOAUMOCTH OOBACHUTD HATHYHE
IEHTPaNbHBIX TOPOK, BHIABUHYTHI, KAK MUHUMYM, TPH BEPCHH HX IIO-
SIBJIEHUSA: BCIIyYMBaHUE AHA KpaTepa, OChITaHHe BHIOPOIIEHHOTO IPyHTA
TOYHO B LIEHTP, Apeitd OTKONMOBIINXCA OIOKOB B TaBOBOM o3epe. Oue-
BHAHO, YTO At CacoBCKOH BOPOHKM HH ONHH M3 3THX MEXaHH3MOB
He TOAXOIMT.

B HekoTOpPBIX ciny4yasx ¢pakThl TAaKOBBI, YTO HHYETO HE OCTAETCH,
KaK HOIMYCTHTH CYIIECTBOBAHHE KPAaTEPOB TPETHEr0 Poaa, NOABIEHHE
KOTOPBIX abCOMIOTHO He CBA3aHO HU C IafiecHHEM KPYIIHOTO Tela, HU
C BynKaHMYeCKMMHU BriOpocamu. [Ipu 3ToM He o6s3aTenbHO BHIOM-
pPaTh Kakylo-TH60 THIIOTe3y HPOMCXOXAEHHS TAaKHX KpaTepoB. s
Hayajaa HY>KHO IPOCTO OOBABUTH: [1a, €CTh KpaTephl, IPOUCXOXKIeHHE
KOTOPHIX TPaIUIMOHHAA CHCTeMa 3HAHUMN OOBACHUTH HE MOXET; MBI
He 3HaeM, KaK OHHU IONYYHIHCh, IO3TOMY HaydYHOEe COOOIIEeCTBO OT-
KpBIBaeT KOHKYPC Ha THIIOTE3Bl, KOTOPHIE CMOTTH OBl NOTHYECKH
06 BACHUTH 06pa3soBaHHE TAaKHUX KpaTepoB.
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ddupHas BOPOHKA ABIAETCA CEAOM OT TOPOBOrO 3¢(pMPHOTO BHX-
P4, KOTOPHIA Ha MEPBOM CTAaAMM 3a CYET pa3spHIXIIEHHUSA H BTATUBAIO-
II[Er0 BO3[AeHCTBHA 3(HPHOro NMy3bIps BHIOPOCHUT U3 Hee OCHOBHYIO
Maccy IopoAsl B BHAE LENBIX KYCKOB, KAMHEH M NBIIM, a B 3aBeplie-
HHUe Npoliecca «3a4MCTUT» KOJNbIeBOi BHIPHIB 3(pHPHOI! TOPOBOil Ppe-
301, OCTaBMB Ha IIOBEPXHOCTH CHMMETPHYHBIN OTIIEYATOK, HMEIOIIHHA
B paspese dopmy 6y6nuka, HaNMONOBUHY BAABIEHHOI'O B IIOBEPXHOCTH
(cM. puc. 38). OcHOBHBIE OTNHYHTENbHBIE 0COOEHHOCTH TaKOM BOPOH-
KU Clefyrolue.

1. I'ny6uHa BOPOHKH OTHOCHTENbHO HCXOXHOM IOBEPXHOCTH PaB-
Ha BBICOTEe IIeHTPANLHOM TOPKH.

2. llenTpanpHas ropka UMeeT CTPYKTYpPY HETPOHYTOM IOBEPXHO-
CTH CO BCEMH CIOSMHU, KOTOPhble OBIIM AO CTONKHOBEHHA.

3. O6beM BHIOPOIIEHHOTO TPYHTa BOKPYT TaKOil BOPOHKHU BCerja
3HAYUTENbHO (B HECKOMBbKO pa3) MeHbllle 06'beMa BOPOHKH, YTO CBH-
NETENbCTBYET O «IepeManbiBAHHM» YaCTH BEIecTBa 3(PUPHBEIM TOPOM.

4. B caMoi1 BOpOHKe He OCTAaeTCA OCKOIKOB MM PBIXJIOT0 MaTe-
pHana, o6pa3oBaBIIHMXCA IIOCIE CTONKHOBEHUS, T.K. Ha IIOCEeHEN CTa-
OUHM OHH MOTYT OBITh YUCTO «BBIMETEHBI» 3(HUPHBIM TOPOM. Bo3Mox-
Ha JTMIIb IIPHUCHIITKA TOHKOAUCIIEPCHON NBIIBIO.

5. Ha nHe BOpPOHKHM OTCYTCTBYIOT IOBPEXKAEHHUSA YRAPHOTO Xapak-
Tepa.

6. B OKpecTHOCTAX BOPOHKH M B Heil CaMOi1 HEBO3MOXXHO OOHa-
PYXHUTh OONbIlIMEe OCKONKH MM (PparMeHTH NOCTOPOHHUX (KOCMH-
YeCKHUX) TeNl, MOCKONbKYy DT-BUXph He MMeeT aTOMapHO CTPYKTYPHI.
KonnyecTBO HHOPOAHOTO KOCMHUYECKOTO BelllecTBa Bcerga 6yaer nmpu-
CYTCTBOBaTh B BHJE CIEMOB.

7. CTpyKTypa paspylieHUs KpaeB KOPOHKM MMeET He BbIJaBl€H-
HBIM HapyXy XapaKTep, a BTAHYTHIA B IIEHTP BOPOHKH.

8. Bepmnna TOnbKO 4TO O06pasoBaBlIelicd LEHTPANbHOU TOPKH
MOXeT OBITh «3aTOYEHHO¥» Ha OCTPHe C PaJUyCOM OTPHMUATENbHOMN
KPUBU3HEI, COINaCcYIOIIMMCA C PaAMyCOM BHEIIHel! ITOBEPXHOCTH BO-
poHKH (cM. puc. 38).

9. B 11eHTpe rOpKH He MOXET OBITH HUKAKHUX XKepl — CledOB BbI-
xopxa BelecTBa (MU 3¢dupa) U3 rmy6OHUHBI IIaHETHI.

10. Bokpyr BOpoHKH 0OHapYy>KMBAaIOTCS (PparMeHTH BBIPBaHHOM
U3 MOBEPXHOCTH IIOPOABI, KOTOPBIE HE UMEIOT Clef0B YOAapHOro pas-
PYILUEHHUS IPH HUX MajeHHUH (aHTUTPaBHTAMOHHON NMUT).
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11. B cuny o6crosaTensbCcTBa, YTO 3(UPHEINR TOP pearMpyeT Ha Bce
OTKIOHEHHUS TIOTHOCTH 3(pMPHOTO MPOCTPAHCTBA, OONBIIMHCTBO Ta-
KUX BOPOHOK o6pasyeTcs B y3nax pasnoMoB (MIH BHONb PasioOMOB)
IIOBEPXHOCTH IINIaHETHI.

12. ®Popma BEIOpPOCOB BemiecTBa (BBIBAIOB Jieca, PaspyLIeHUH H
T.II.) UMeeT IeTKYIO CBA3b C Ie0IOTUYECKUMH pPa3iOMaMH, CThIKaMH
6nokoB u T.1. OHa yAnHHSAETCA BAOAb OCH 3THUX Pa3lToMOB. MOXXHO
IpeIION0XUTh, YTO Ha MOBEPXHOCTHU TAaKUX CIIYTHHUKOB, Kak JIyHa, u3-
32 OTCYTCTBUA aTMOC(}eEpH U H3-32 OTHOCUTENBHO HE3HAYUTENbHOTO
IPaBUTALHOHHOTO IMPHUTSHKEHHUA BBIOPOCHI IPYHTa MOTYT KOHIUEHTPH-
pOBaThCA B BHAE BeCbMa TOHKHX Nydeit, KOTOpbie 6yAyT UATH 06s3a-
TEIBHO BIONb ITyOMHHEIX MU MOBEPXHOCTHHIX Pa3IOMOB.
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5. KPATEPHI C IIEHTPAJIBHON IT'OPKOU
HA ITIOBEPXHOCTH IUIAHET U CIITYTHHKOB

Ine B34TH mOCTaTOYHOE [N CTATHUCTHYECKOM 0OpabOTKM KonMHye-
CTBO KpaTepoB [/ CpaBHEHHUS IepeYHCAEHHBIE BhIIIe NPH3HAKOB?

Haufonee HarnagHbBIM «JOKYMEHTOM», 3ane4yaT/IeBIIUM AJIS Hac
KpaTepbl CTONKHOBEHHI Pa3MUIHLIX BUIOB, ABIAECTCA NMOBEPXHOCTH
JIynsbl, Ha KOTOPOIi H3-3a OTCYTCTBUSA aTMOC(EPHI H BOABI KPaTEPHI CO-
XpaHUJIUCH B NPAaKTHYECKH HETPOHYTOM Bupe (puc. 51).

Puc. 51. Kapra Jlynw [17, c. 58-59].
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IIpenmono>xuM, YTO Ha IMOBEPXHOCTH JIyHBI MOTYT Cyl1eCTBOBATh
KpaTepsl BCeX TpeX NMepedyuClIeHHBIX TUIIOB (MHOTHE aCTPOHOMEBI U
aBTOP COMHEBAIOTCA B CYILIECTBOBAHMM BYIKaHHMYECKHMX KpaTepoB Ha
JIyne).

o cux mop uayr cnopsl 06 UX IIPOUCXOXAEHUHU. [IpuynHa crropos
B TOM, YTO BHEUIHHMH BHJ KpaT€pPOB HCKNIOYaeT MX BYIKaHUYECKOE
IIPOUCXOXKAEHYE, T.K. HU Of/MH U3 KpaTepOB He UMEET NaBOBBIX ITOTO-
KOB M BO3BHILIAIOIEHCA ByIKaHMYeCKo¥ ropel. Ecnu cpesats Bam, TO
BCe KpaTephl OyZyT HMeTh BEPXHHH YpPOBE€Hb, OY€Hb OMU3KUI K YPOB-
HIO IIEpBUYHOY NYHHOM IMOBEPXHOCTH, a CaMoOe ITTaBHOE, HET KPaTepos,
IHO KOTOPbIX 6b1T0 6BI BBIIIE, YeM YPOBEHb OKpY>Kaloliieil ITOBepXHO-
CTH, YTO 4Yallle BCero HabOmiomaeTcs y ByIKaHU4YeCcKuX KpatepoB. bonee
TOTO, OONBIIMHCTBO YYEHBIX CKIOHAETCA K MHEHHIO, YTO MarMhbl I1OJ
Kopkoii JIyHsl He HOMWKHO 6bITh. EAMHCTBEHHBIM apTyMEHTOM B IIO/B3Y
NYHHOTO BYIKaHHM3Ma ABAAIOTCA HEKOTOPHIE 3arafiloyHbIe ABIECHHUSA Ha
noBepxHoctH JIynsl, 3adpukcupoBaHHEIe B 1958 r. H3BECTHBIM IY/IKOB-

ckuM actpoHoMOM H.A. KosbipeBhEIM. «...EMy ymanoce cmenaTs cnekTpo-
rpaMMbl JIyHBI, Ha KOTOPBIX OH OOHApPYXHII, YTO U3 IEHTPaNbHOM I'OPKH Kpa-
Tepa ANb(OHC BBHIXOAAT rasbl U TaM NPOHCXOJUT «HEYTO BYIKaHHYECKOE».
Takoe yrBepxaenue BbI3Bano Hemanbie cophl. Eme 651! He6ecHoe Teno, co-
BCEM HEIaBHO CYMTaBIlI€eCAd COBEPIIEHHO MEPTBLIM, TZie BCAKaA IMyOHHHas
aKTHBHOCTb JOJKHA 6Bl 3aTHXHYThb, HEOXKHAAHHO «3afbllnano». Brmpouewm,
ckentukoB H.A. KosbipeB 10 KOHIIa He ybemun — akTHBHOCTh Ha JIyHe 6Gblia
cnabeHbKO, ee He BCAKOMY yAAnoCh HabMIOAATh C TAKUM YCIEXOM, KaK Ha-

memy acrpoHomy» [21, c. 109].

BOnpIINHCTBO aCTPOHOMOB CKIOHSAETCA K BEPCUH HCKIIOYUTENb-
HO YAApHOI'0 MPOMCXOXAEHUA KpaTepoB. Ho u 37ech eCTh CBOM Ipak-
TU4YeCKH He paspellMMble TPYAHOCTH. «...OnTep mokasan, 4TO MHOTHE
He6oNbIIHe KpaTephl MOXO0XH Ha 6ychl, HAaHW3aHHbIE Ha HUTKY, B TO BpeMs
KaK [ajleHHe METEOPHTOB ODKHO MMETh CHy4ailHOe pacmpefeneHue» [23,
c. 109]. bonee Toro, o4eHb MHOTHE KpaTephl, C LIEHTPAIbHOU TOPKOI,
Ha JIyHe pacmono>xeHbI BIONbL paslOMOB KOPBI, YTO TeM 60nee UCKIIO-
4aeT MUX CIy4YaiiHOe yapHOe IpoucxoxiaeHue. HeBo3aMoXxHO mpepcra-
BHUTH TIaJIcHHE METEOPUTOB BAONHL OKHOI NMHUH, HO ele 6onee HEBO3-
MO>XHO IIPeICTaBUTh, YTO METEOPUTHI NMPHUIENbHO NMAafaIOT IPAMO Ha
pPasnoMBl B TyHHO¥M Kope. Jla ¥ moBepXHOCTh JIyHHl MMeeT BecbMa Heo-
THOPORHYIO TINIOTHOCTH «3aCE€MBaHHUA» KparepaMH. B MopaxX ux mpak-
THYeCKU HeT (cM. puc. 51). OTkyna Takasgs BBIOOPOYHOCTh MafIeHHSA ac-
TEPOUTHBIX OCKONKOB Ha MMOBEPXHOCTD JIyHBI?
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ITo MOeMy MHEHMIO, CTATHCTUYECKOE paclipelieieHHe KpaTepoB Ha
JlyHe McKII0O4aeT BEPCHIO UX YAAPHOI'O IPOMCXOXAEHMA. A OTCYyTCTBME
JIABOBBIX IIOTOKOB, XapakTep KpaTepoBs, ¢usuka JIyHBI H MHOTrO€ OpY-
roe — HCKNOYAOT BYJIKAHHIECKYIO THIIOTE3Y.

Eme 6onpllle yauBaseT KpaTep C ILieH-
TpalbHONH Tropkod Ha Mumace (puc. 52).
ITO caMbIfl MaJleHbKHUH U3 U3BECTHHIX B Ha-
cTosIIeé BpeMs Hayke chepHIECKUX CIIYT-
HHMKOB: ero auaMeTp Bcero 390 xm. Ha Mnu-
Mace MHOIO Kpyrnweix 6y6nukoo6pasHbix
KpaTepoB C LEHTPAaNbHBIMH TOpPKaMH, KO-
TOpBIE, CyHAd MO WX BHEIIHEMY BHAY, He
HMEIOT BYIKAHHYECKOTO HPOUCXOXACHUA
(cM. puc. 41). bBonee Toro, Ha Mumace ume-
Puc. 52. Cnytunk CatypHa eTcs KpaTep (pHc. 52), guaMeTp KOTOPOTO
ﬁ’c’;‘a";;ﬂ okl 4 315%“;3?2 COCTaB/IAE€T OAHY YETBEPTH OT AUaMeTpa
orpoMHblii KpaTep IpuMepHo BCEH NNaHeTsl. HeBOSMOXHO flaxe mpen-
I€TBEPTH AMAMETDA. CTaBUTH, YTO Ha 3TOM INIaHeTe HOJITOe Bpe-

Ms JIefICTBOBa/l BYJIKaH, KOTOPHIt o6paso-
BaJl TaKUX pasMepoB (IIOYTH C NIaHETy) KpaTep, AeXallHil HIXKe II0-
BEPXHOCTM IINIAHETHI, C LeHTPANbHON BYIKaHUYECKOi ropkoit. Y oyeHp
TPYZHO NpPeACTaBUTh, YTO LIeHTPaAbHAas rOpKa — Pe3yNbTAT OCeNaHMA
npoO6lIeHOTO MaTepHaa, Belb CHa TPaBUTALIMOHHOTO NPUTDXKeHUs Mu-
Maca OYeHb Mana, a yaap, o6pa3oBaBIIMil KpaTep TAaKOro pasMepa, MOa-
HAN 6B IOPORY TaK BBICOKO, YTO, CKOpee BCero, oHa 6bl He BEPHYNach
obpatHo. IloaToMy Haubonee npaBHONOXO6HOM OCTaeTCA BEPCHSA OT-
CKOKa MopoAbl oT yAapa. Ho B 3ToM cirydae Ha MOBEPXHOCTH TOpPKH
AO/DKHO OBITH MHOXKECTBO TPEIIHH, IPOBEPUTH 3TO MOXXHO C [IOMOIIBIO
acTpoHOMUYECKMX HabmoneHui. Ilonarao, 4YT0 HMKAKHX TPEIMH Ha
ropke HeT.

BepHemce, onHako, K JIyHe. Ilockonbky BynKaHMYeCKasa Bepcus
NPOHUCXOXIEHUA KPaTepOB INPAKTHYECKH He pacCMaTpUBaeTcd, OCTa-
eTcsA BepcHa yaapHas. O4eBHAHO, 4TO YNAPHBIM KpaTep C LEHTpPaNb-
HOM TOpKOM B3AEIONECHHON MOPOALI MOXET NMOABUTECA Ha JIyHe B cny-
qae MaficHUA Ha ee NMOBEPXHOCTh BecbMa OOABIIOrO Tena, KOTOpoe ocC-
TaBHT IIOCIe cebsi MHOXXECTBO OCKOJIKOB M TaK PasyINOTHHUT IIOPORY
B LIEHTpPe BOPOHKH, 9TC IMOpoaa «B3gulbuTca». Ho Ha JIyHe ecTh Kpa-
Tephbl, KOTOpHIe HAKAaJbIBAIOTCA APYT Ha JpyTa, COBIANAIOT C pasno-
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Ocrinanue

MaMH, TpeIMHAMH H mponactaiMu. Kak B 3Tom cnydae 6yneT BHIT-
nanerb ux HanoxeHue?! O4eBUAHO — B pasHBIX Bepcusix (ymapHas H
a¢upHasa) — HO-pasHOMY.

Eme ogHO OYeHb TPYRHOOOBACHUMOE B paMKaxX TPafgHLIMOHHOMN
yAapHO# BepCHH ABIeHUE — Jy4eBhble BHIOpochH moponbl. Cuuraercs,
9TO AYYH BOKPYT TaK Ha3BIBA€MBIX Ny4eBHIX KpaTepoB 00pa3oBaHEI
B3pHIBHO¥ BONHOM (puc. 53). Ho ecnmu mpoananusupoBates ¢oTorpa-
¢dumn mydeBbix kpatepoB Konepuuk u-Kennep (puc. 54), Bhi3bIBaeT
YOUBJIEHHE TO, 9TO, BO-IIEPBBIX, YACTh JIy4yel ABHO He CXORUTCH C L€H-~
TPOM KpaTepoOB, @ BO-BTOPHIX, HEKOTOPBIE JIyYH UMEIOT UCKPHBIEHHYIO
dopMmy. TpynHO npeArnonoXuTh, YTO MOLHBIN B3PBIB HCIIAPUBIIETOCH
MeTeOpHTa (NPUHATO, YTO TONBKO B
3TOM criydae ofpa3syeTcs BCITyYHBa-
HHE B I[€EHTpe) NPUBOOHUT K OUYEeHb
Y3KMM ¥ JJTUHHBIM BHIOpOCaM II0-
ponbl B Bulle mydei. Ho maxe ecnu
NPENTONOXUTh B3PHIB UCIIAPHBILIE-
rocs METE€OPHUTA, TO OCTAETCA BOI-
poc: B pesynbTaTe 4Yero BO BpeMs
NoNeTa Ny4YeBbIX BHIOPOCOB MOTIO
MIPOU30UTH HCKPUBIIEHHE TPAEKTO-
puM UX ABIXKeHHn?! Moxet ObITh,
noBepXHocTh JIyHBl nMeeT cmoXx-
HEIII @epecedeHHBIN pensed H
BHIOPOCH IOPOAH B IJIaHE SIBAA-
IOTCA MPSIMOIMHEHHBIMH, a ¢(POTOT-
padupoBaHHBIE MOA HEKOTOPHIM
YIJIOM K IIOBEPXHOCTH TONBKO BBIT-

Puc. 54. Jlynnsle kpatrepm Kennmep u
KomepHHK ¢ KpMBBIMHM Ny4aMH BbIO-
NARAT KpuBOonuHeNHBIMHU? IIpoBe- poca mopoasr.
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PHTB CBA3b penbeda ¢ UCKPUBIECHUAMH TydYelt BHIOpOCca — BIIONHE MPO-
crag 3afada. Ecu okaxeTcs, 4YTO UCKpPUBNEHHE Nydel He ABIAETCA pe-
3yIbTaTOM MaJieHHA MOPOABI Ha UCKPHUBJIEHHBIN penbed, TO, KaK A MO0-
J1araio, o0’bACHUTH 3TOT (AKT, OCTaBasACh B paMKaX TPaJULIUOHHOM Ha-
yku, 6yaer HeBO3MOXKHO. M1 6oiiee TOTrO, 9CTaHETCA HepeleHHOH ellle
ofiHa mpo6meMa — NMyYH BEIGPOCA IIOPOAEI, KAK MUHMMYM, Y JBYX Kpa-
tepoB (kpartepsl Kernmep u KonmepHuk) He MMEIOT LIEHTPa CUMMETPUU
U He BHIXORAT M3 LieHTpa Kpatepa (¢M. puc. 54), 4TO MCKIIOYEHO IpPH
LIEHTPaTbHOM B3pHIBE.

HMTak, 1o B3pHIBHON I'MIIOTe3€ B3PHIB NODKEH OBITH MTHOBEHHBIM
¥ LeHTpPalbHBIM, HO JNIy4YH BBIOPOCOB B PacCMOTPEHHBIX KpaTepax
IOYEeMY-TO MCXONAT M3 pPa3HbIX TO4YeK KpaTepa, He CXOOATCA K IIEHT-
Py, @ KpOMe TOr0, MCKpUB/IAIOTCA 110 TIOMaHBIM TpaekTopusaM. HecMoT-
pA Ha 3TM BU3YanbHO O4YeBUAHEIE IapajOKChHl, TPaAULIMOHHaA II/IaHe-
TOJIOTUS YIOPHO TNpHAEpP>KHUBaeTcs B3PHIBHONH MOJENMU.

Heo6X0MMO NMPOBEPUTH BEPCHIO IIPUBA3KM ITUX NydYed K Ty-
OMHHBIM pa3noMaM B TYHHOH kope. Ecimu ny4u HampaBneHbI BOONb Ta-
KHX pasiOMOB, TO C BEpPCHeil yAapHOTo BbIOpOca IOPOJIbI 3TO He COTna-
cyercd. EqUHCTBEHHOE, YTO OCTAaHETCA HPEAIIONOXHTh B paMKaxX Tpa-
OULIMOHHOTO IMOJX0/a: 3TH IyYH — He BBIOPOCH IIOPOABI U3 KpaTepa,
a TPeIIMHBI, KOTOpble 06pa3oBalUCh Ha ITOBEPXHOCTH JIYHBI B pe3ynb-
TaTe MOIIHOTO yAapa. JlasepHoe CKaHMPOBaHHME MOBEPXHOCTHU JIyHEI
MO3BONUT YCTAHOBHUTDH, Y€M ABNAIOTCA 3TU Ny4YH: IPOBAaMU HIH
BBICTyNaMH. ECIu oKaxkeTcs, YTO MTy4u — BCEro NMHIUb TPEIIUHBI, A
06BbACHEHHA UX NMPOUCXOXKHEHUS IPUBIEKaTh 3(PUPHYI0O MOZenb HeT
Heob6xoauMocCTU. Ecnu myuM — HachINHEBIE, Pe3KO BO3pacTalOT HIaH-
Chl Y 3(HPHO! BEepCHH, COITaCHO KOTOPOit BRIPBaHHEBIE C IIOBEPXHOC-
TH JIyHBI TOpOABI OBUIM HMPUIIONHATHL aHTHUTPaBUTAaIlMell U MepeHece-
HBl BIONIb Pa3noMOB 3(UPHOI KIacCTepHOH CTPYKTYPHL. ITHU PasnOMBEI
CKOpee BCEro MMeEIOT He MMEaNbHYIO THHENHYI0O CTPYKTYPY, @ MCKPMB-
JNIeHHY1I0 ¢opMy, MMO3TOMY B TaKOH MOJENTH U TYYH BHIOpOCAa JOIDKHBI
6BITh UCKPMBIEHHBIMH, 2 He IPAMBIMH (CM. pHC. 29), 4TO ¥ Habmio-
naeTcsa Ha NMoBepXHOCTH JIyHHI.

Hrak, aHanu3 usobpaxxeHu# kparepoB Ha JIyHe mO3BOMNAET IpeJIo-
JIOXKHUTD, YTO OY€Hb 6ONBIIAA JaCTh KpaTepoB Morna 06pa3oBaThCs MoJ,
Bo3aeiicTBHeM OT-Buxpeil, KOTOpbIe «IIAaHUPYIOT» Ha MOBEPXHOCTH K
MeCTaM ee HaIps)KeHHBIX paspblBOB (0OTCIOfla IPHUBA3Ka K pa3noMaM
JIYHHOY IOBEPXHOCTH) M OCTaBIAIOT IOCNe ce65 OCTPOKOHEYHYIO I[€H-
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TPaNbHYIO TOPKY BBICOTOI Ha YPOBHE IepBUYHOM ITOBepXHOCTU. OKOH-
YaTeNnbHO B 3TOM MOXHO YHEOCTOBEPUTHCS NHUILIb MOCTEe HCCIEXOBAHUA
BHYTPeHHell CTPYKTYPhI LIeHTPalIbHBIX TOpoK. OHakKO BO3MOXKeH 6onee
3KOHOMMYHBI BapUAHT IIPOBEPKU — CTATHCTHYECKas 00paboTka Bcex
¢dororpaduit moBepxHOCTH JIyHBI, CpaBHEHHE IIAPaMETPOB KPAaTEPOB C
TOYKM 3PE€HHMS HECKONBKUX aNIbTEPHATUBHBIX THIIOTES.

Tenepp paccMOTPUM HEKOTOpble TPYLHOCTH B 0OBscHeHUss (op-
MBI TYHHBIX KpaTepoB 3(HpHOI Mozenbio. Bo-nepBhIx, y 60NbIINHCTBA
KpaTepoB Ha JIyHe HeT IIeHTPaNbHBIX TOPOK, XOTA UX PopMa HUYEM He
OTNAHYaeTCA OT KpaTepoB C LIeHTPanbHOU ropkoi. Bo-sTopsix, Ha Jlyne
y 6onbmuHCTBa KpaTepoB (B pa3pese) HeT HOpPMEI oTneyaTKa O6yb6muka
(kak B CacoBcko¥t BOpoHKe). B To >ke BpeMs CYIIECTBYIOT U BOPOHKH
tuna CacoBCKkoOif, HanpuMep 6onbInas BopoHka Ha Mmumace (cm.
puc. 52). Kak MOXXHO O06BACHUTH 3THU IMPOTUBOPEYHUS, HE paspyuIas
adupHuylo runoredy?! CaMoe nmpocroe o6bACHeHHe — pa3sHOoOpasue
dopm adupHbIX Buxpeii. lOCTaTOYHO CPaBHUTH /iBA TUIIA BUXPEBBIX KO-
el Ha puc. 24, KaK CTAHOBHUTCA SCHO, YTO OTIIEYaTKHU OT BUXPA (THIIa
CacoBCKOiT BOPOHKH) MOKET OCTaBUTh TOMBKO OY€Hb OKATHIi TOP, Y KO-
TOPOTO ITOYTH HET LEHTPANbHOTO MPOCBeTa. [IpyruM oOBACHEHHEM MO-
)XeT OBITh BEPCUA O BEIXOIE pacIlIaBIEHHOM IOPOAHI M3 riny6uH JIyHBI
B pe3ynbTaTe 3()MPHOTO BO3ZEHCTBUA HA ee KOPY, T. €. pacliaBleHHas
Iopoza 3anmuBaeT BOPOHKY (puc. 55). IIpu 3ToM LieHTpanbHas ropka
Morja 6bITh IPOCTO pacmaaBineHa. OTCYTCTBHE LeHTPaNbHBIX TOPOK BO
MHOTHX TyHHBIX IIUPKaX MOXXHO OOBACHHUTE elle U TeM, 4To ¢opMa aH-
TUIPaBUTAIlHOHHOTO KOHYCa MOXXeT OBITh CaMoOii pa3HO¥i, B 3aBUCHUMOC-
TH OT KHHEMAaTUKHU ero BpaieHUs. I]03TOMY MOXHO IOKa KOHCTATH-
poBaTh, YTO 3¢HUpHasg MOJeNb B HACTOSAIIEM ee BHE CIIOCOOHA HEIpo-
THBOPEYUBO OO'BACHUTDH NOsABIEHHE MUIIb YaCTH KpaTepoB Ha JlyHe.

U Bce Xe KpaTephl ¢ IeHTpanbHo ropkoit (CacoBckoro Tuma) pac-
IPOCTpaHEHH! He TONBKO Ha JIyHe, HO M Ha MOBEPXHOCTH IPYTHUX IJa-
HeT. ITO CBUIETENbCTBYET O TOM, YTO €CIM OHU obpasoBaHbl DT-Bux-
paMH, TO Buxpu B CONHEYHON CHCTe- 3
Me — JIOCTaTOYHO PacHpOCTPaHEHHOE gi“'gg,t,
sIBIeHUe, MOXKHO JlaXKe cKa3aThb, 4To IJT- ‘&h“‘ ORI
BHXpU — sABJIeHUE 3aKkoHOoMepHoe. Ilo-

ITOMY Hajice 6YI[CT IMpeaIIpUHATA MOIIBIT- Pyc. 55. BopoHka, sanonHeHHas

Ka TeopeTHYeCKHM HaiTH MCTOYHMK HMX 3acThiBINeH nmapoi. LleHTpans-

g 3(1)14 HOM IIDOCTDaH- HOHM FOpKH He BMAHO, NHO IINOC-
BO3HUKHOBECHHUA B pHO pocTp ey

crtBe COMHEYHON CUCTEMBI.
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6. KPATEPbBI HA 3EMIIE

Takue >xe «CTpaHHBIE» KpaTephl C LEHTPAJIbHLEIMU TFOPKaMU BO3-
HHUKaNIu U Ha noBepxHOCTU 3emnu. Ho u3-3a cunbHOM 3pO3UH IMOBEp-
XHOCTH MX BHELIHHUI BUJ He CTONb 4eTOK, KaKk Bunx CacoBcKoOil BO-
POHKM HIU KpaTepoB Ha Jlyne.

PaccmotpuM mno kHure ®@. bomike «Hemo3HanHoe» [5] ucropuio
usydyeHusa kpatepa Hopanunrep Puc, Haxopdaiuerocsa B I'epManum.

«Mexny ®pankonckuM H llIBabckuM Anp6aMu NMeXHUT Kpyriaas KOIH-
Ha — Hopanuurep Puc. [luamerp ee cocrasnser ot 20 xo 25 kM. YyeHsle
CYUTAIOT, YTO IPOHCXOXKJAEHHE ee BeCbMa 3arafiloyHo, 3[eCh CIeHOBano ObI
OXXHMAATH IOABIAEHUA ropbl BeicOTON MeTpoB B 700-800. OTKyHna e B3sgnmach
ata gonuHa?! Ilpepnonaranu, yto Hopanunrep Puc — 310 AHO OrpoMHOIi
ApeBHel BYNIKaHHMYECKOH TPyOKH, M MPHUBOAUIH HaXKe HOKasaTenbcTBa... Oc-
KONKHM KaMHeH M3 KpaTepa PHMc Haxomuiu nmaneko OT LEHTPa €ro IO BCEMY
Ans6y, Ha 1or mo lynaio no camoro Ayrc6ypra.

Cro ner reonoraM-CTyAeHTaM roBOpHIH, 4To Hopamuurep Puc BosHHK
B pesylbTaTe H3Bep)KeHHA ByinkKaHa. Ho mpaBunbHO 1M 3T0? I'pymnmna uccne-
AOBaTeNel BbIJBHHYIA COBEPLIEHHO MHYIO TeopHIo: Hopanunrep Puc — 3o
KpaTep, BO3HMKIINII B MeCTe NafeHHA GONBIIOrOo MEeTeOpHTa.

Ilocroitte! I'me >xe Torga OCTaTKH e€ro, rae METEOPUTHOE Xeneso, Irae
kamMHH? Jla kK TOMy ke Ha 3emile HUKOrja He OBIIO TaKHX OTPOMHBIX METEO-
PHTHBIX KpaTepoOB, Belb METEOPHUTHI, CIOCOOHBIE BHIPBAaTh H3 3€MJIH TaKHe
Macchl MOYBHI, OKHBI pasopBaThca B atMocdepe...» [5, ¢. 29].

HecMoTps Ha Takoro poja COMHeHUS, ObIIU HalileHBl MHOTOYHC-
JICHHBIE I0Ka3aTeNbCTBa AKOOBI yIapHOTO IPOUCXOXAEHUSA 3TOr0 Kpa-
Tepa. Ho rmaBHBIM [OKa3aTeNbCTBOM CYUTANOCh OTCYTCTBME CNeJOB
Tpy6ku u naBsl. [IpaBna, BOIIpOCOB, CBA3aHHBIX C YAAPHBIM IIPOMC-
XOXXAEHHUEM, OCTaNnoCh TaK MHOTO, YTO CNOP, Kak yrBepxpaeT ®. bomui-
K€, IO CUX TOp He 3aKOHYEH.

Hrak, MHorue ¢hakThl AIBHO IIPOTHBOpEYAT U BYIKAHUIECKOM, U
yAapHOM THIIOTE3eE.
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IlpuBepeM Kk mpuMepy OIlMcaHMe mpoliecca o6pa3oBaHusA Kpare-
pa Puc. «...3 xparepa BopoHku IrmyOHHOI 60NblIe KUTOMETPa GBIIO BHIO-
polieHo okono 15 Kkybuyeckux KHIOMeTpOB TBeproro kamusa. ['opsl 6s1H pac-
CeYeHnl, 110 KpaiiHen Mepe, Ha rnyGHHy ABYX, @ BOSMOXHO, H NATH-IIECTH KH-
JIOMETPOB... TeMHBIe BA3KHE KaMHH OCTEKIEHEBIIETO BEIIEeCTBa
PasOpBISTUBAINCh B CTOPOHEIL, OAYac Ha PacCTOAHHME OO YETHIPEXCOT KHIIO-
MeTpoB (ux Haxopat 6nus ropoma BpHo B YexocmoBakuu). LleHTpanbubIit
KoHyc (HbiHemHuit [llTaiiH6epr BhicOTOM 496 M) OT yAapa OKa3ancs IepeHe-
CEHHBIM, KaK 3TO GbIBaeT B IYHHBIX KpaTepax, B LleHTP BOpoHkH» [5, . 30].

He npaBpa nu 3aragodHas ckiaapbpiBaeTcsa kapTuHa?! Kumomerpo-
BBIii METEOPHUT Bpe3aeTcad Ha OTPOMHOM CKOPOCTU B IMIOBEPXHOCTh 3eM-
nu, B ropy. C Mecta ymapa 15 kM’ mopoa «BHICTPENTUBAETCA» C OTPOM-
HOV KMHeTHYeCKO¥ 3Heprueit U pa3bpachiBaeTcs, YaCTHYHO IIepeIa-
BUBUIKCDH, Ha paccTosiHue no 400 kM. Ha rny6buny B Heckonsko kM (!)
PACKanbIBaIOTCA OT yAapa ropsl. Ho ogHa M3 rop, Kak nAryIka-momnpsl-
T'yIlIKa, YBEPHYBIIIHMCh OT 3TOIO yapa, «IIepenpsIriBaeT» TOYHO B LIEHTP
paspylieHusa, B BOpoHKy. ®. bouike npsMo ykasbiBaeT, YTO UMEHHO
TaK «IIepelphHIrUBAIOT» B LEHTP KpaTepoB rophl Ha JIyHe. Hy, xakx? Brl
Takoe cebe IpeacTaBUIH?

BrnpoueM, BO3MOXHO, IocneaHAsa ¢ppasa — HETOYHOCTh MEPEBO-
na, a ®. boiike ¥Men B BUAYy BEIHOC LIEHTPAIBLHOTO IIOAHATHUA U3 ITY-
6MH BOPOHKHU B pe3yNnbTaTe OTPa)KEHHOU YHAPHO¥ BONHBL. MBI NHUIIb
OTMETHUM, 4YTO I[eHTpanbHafg ropa B Kparepe Puc (BBICOTOI OKOIO
0,5 KM) MOXET MMeTh IMyOHHHOE IMPOUCXOXAECHHE (UTO JIErKO MpoBe-
pUTh B LleHTpe EBpOmbI), HO He HCKIIOYEH M BapHaHT ee 3QHUPHOIO
npoucxoxgeHud. [loueMy MbI MOXeM 3TO MPeANIONOXHUTH? Jleno B TOM,
4YTO Y 3TOTO KpaTepa eCTh MHOXXECTBO JAPYTHX 3arajloYHBIX 0COOEHHOC-
TeH.

«B 1977 r. C.T. Yao u M. MHHKHH yCTaHOBHNH, YTO 06'beM BHIOPOCOB
6b11 okono 200 xm>. Ilo pacueram E. [IaBuaa, cuenaHHsIM B 1979 r... TeMie-
paTypa B TOYKe yAapa... pocturana 20 000 °C. Ograko TemnepaTypsl, onpe-
IelIeHHBIE 110 CTEeK/IaM 3I0BHUTOB, paBHHI Bcero 600 °C...»* [32, c. 65]. UTak,
IpOTUBOpEYHe IepBOe: pacuyeTHas Temmeparypa yaapa B 30 (!) pas
BbIIIe pakTHyeckoi. MoxkeT 6BITh, He 6BIIO MOIIIHOTO B3PBEIBa BOOO-
me?

ITpoTuBopeune BTOpoe. PamoM c kpatepom Puc 66110 06Hapyxe-
HO OI'POMHOE€ KONHYECTBO 3aKpaTepPHBIX, HIIM «IEeCTPHIX», OpeKuuii.

* IIpuBefeHHasn oleHKa o6beMa BHIGpOCa Ha MOPAAOK GONblile TOM, KOTOpas AaHa B
kuure ®. bomke [5].
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bpexkuyuu — «3ro mopopsl, HCHBITaBIIHE ApoGNEeHMe, 3aTeM THOO BO3MAYIL-
HEBII TIepeHoC, TU60 CKONbXEHHe M0 AHY U MOCIEAyIollee OTIOXeHue» [32,
C. 25]. «OcHoBHYI0 Maccy ux o6beMa COCTaBIAIOT MECTHbIE, 3aKpaTepHbIe
IOPOJbI, KOTOpbIe CPHITH «Oynpno3epHbIM 3¢ PekToM» Ha rmybuny 50 M (mpu
D kpartepa 25 kM), a 3aTeM NepeMelIaHbl H COBHHYTHI Ha 20-30 KM OT KpaTe-
pa. O61m0MKH B «1ecTpbix» OpeKYHAX HMEIOT pa3Mepsl OT CAHTUMETPa JO IO-
TyKUIIOMETpPa... B HEKOTOPBIX 06/10MKaX M3BECTHAKOB TPaHU CIIaXKEHBI WM
OTIIOIHPOBAHBI NPH ABWXKeHHH 6pexynii... Ha oTonHpoBaHHBIX TPaHAX OT-
MeYeHbl TpyOble HapamHHBI M LITPUXHU, IOX0XHE Ha MOAOOHYIO OTPaHKY H
IITPUXOBKY JeMHUKOBBIX BaJlyHOB.

IIOCKONBKY «IecTphle» 6PeKYMH CIOXKEHBI B OCHOBHOM OCaZOYHBIMH
HOpPOIaMH, 3a/IeraBIIMMH BHE Kparepa, IpU3HaKH IIOK-MeTamMopdusMa B HUX
HaWiTH OYeHb TPYAHO: MOPOABI U3 KpaTepa COCTaBIAIOT HUYTOXKHYIO YaCTh HX
o6vemar» [32, c. 26].

TaxuM o6pa3oM, monydyaeTcs, YTO OTPOMHBIN METEOPHUT Bpe3aeT-
CSl C TUTAHTCKOM CKOPOCTBIO B IIOBEPXHOCTH, IPOHUKAET BIIyOb U OT
IeperpeBa B3pbiBaeTcs, Kak aroMHasg 6om6a, paspymias ckanbl Ha Ku-
JIOMETPBI BOKPYT 3MHULIEHTpa (cCM. pHC. 43). «IlogHATbIe B3PHIBOM TOPHEBIE
nopoasl 06pa3yioT B3pbIBHOE Nainslee 06/1ako, COcTosAliee U3 00IIOMKOB
rNBI6 CaMBIX PasNHYHBIX, HHOTAA [0 COTHU METPOB B INONEPEYHHUKE, PasMe-
POB, a TaKXe MbIIY CaMOH TOHKOH U3Menb4eHHOCTH. [locne B3pbIBa MaTepH-
an obmaka oceraer 06paTHO B 06pa3oBaBUIMIACA KpaTep U YaCTHYHO 3a €ro Ipe-

nenamu» [33, c. 182]. OgHOBpEeMeHHO, BOKPYT KpaTepa (BHYTPH KOTO-
poro 6ymyer nnasMma, Temrneparypa koropoit 20 000 °C) npoucxogut
CTpaHHOE JABH)XE€HHE OTHENbHBIX IMBI6 7o 500 M B mHMaMeTpe, KOTOpPBIE
IION3YT IO MOBEPXHOCTH, KaK IIOJ] BO3AEHUCTBUEM NeAHUKA, MINUPYS
60ka 1 06pa3ys KaHaBHl Ha rmy6uny no 50 M. 3akonyus 3Ty pabory (oc-
TaBUBIIYIO MHOXECTBO CI€[OB), I'TBIOBI U KaMHHU KaK IO KOMaH[e
B37IeTaIOT B BO3JAYX M NEPEMEIAIOTCA LEMMKOM Ha PacCTOAHUA MHO-
TUX [eCATKOB KUNOMETPOB. IIpu nmajeHun OHM He pa3pyLIAIOTCA Ha
MeJIKHe YacCTH, a COXPAaHAIOT pasMephl, JOCTUTAIONUIHE COTEH METPOB.

S HuKak He MOTy CBA3aTh BMeCTe 3THU JBa cOObITUA. B3priB —
AB/IEHHE MIHOBEHHOe, NIMU(OBaHUE M llapanaHbe — sABIECHUE A/THU-
Te/IbHOE, B3/eTeBIIHe IMbIOBI (IIOC/E pasroHa IO TPYHTY (?) clmemsl UX
KBIDKEHHSA OCTAMNUCh) IIOYeMYy-TO BCe 0Opa3oBanuch He B KpaTepe, a
IaJeKo 32 ero IpefieNaMH, HO CMOTIIH YIeTeTh TakK, 6YATO UX BHICTpe-
JIMIM U3 MYIIKH, a TIOTOM ONYCTHJIM Ha mapamioraXx. lHTepecHO, Kak
MO>XHO COBMECTUTH B3PBIBHO¥ XapakTep oOpa3oBaHUA KpaTepa C MOJ-
3Yy4UM XapaKTepOM ABM)KEHHA OpeKYMil M KaK OIATh IEpPeiTH OT HX
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MMONI3aHUA K UX nonery? Bce cTaHOBUTCA NMOHATHBIM, €CIH BCIIOM-
HUTH CacOBCKUH CTyyall M aHTUTPAaBUTAIlMOHHBIN MEXaHHU3M, KOTOPBIH
nopoxkpaer IT-Buxps.

HPOTHBOPC‘II/IC TPCTLCZ «II0 moAcCY€TaM HEMELKHX rc¢0loros, IOpoabl
U3 KpaTepa C IpU3HaKaMH HIOK-MopdusMa cocTaBndioT 2-3% oT ob6bema
«ImecTpoix» Gpexyuit. [7bI6B NOpOA B HUX Yalle BCEro MMEIOT pasMephl OO
1 M, HO BcTpeyaloTca 10-20-merpoBbie rnpiObl U Knunnessl go 0,5 kM. Ta-
KOro pasmepa rIbIObI 6bImu HalifleHsl B 60 U 140 XM K BOCTOKY-I0T0-BOCTO-
Ky oT KpaTepa» [32, c. 62]. TaK, rMTaHTCKO# CHIBI B3PHIB, OT KOTOPO-
ro, 1O BCEM pacyeTaM, MOPoIbl HOKHBI OLITM MPOCTO PacIIaBUThHCH,
IIOYTH He OCTABHUI IOCHe ce6d 3TUX CaMbIX MOPOJ C IPH3HAKAMH
mok-mopdusMa (yoapHbIX U3SMEHEHHUI). 3aTO OH BEIGPOCUI Ha THTraH-
TCKHe PacCTOAHHA OTrPOMHBIE IMBIOBI, KOTOphle COXPAaHUIN IENOCT-
HOCTh BO BpeMs B3phIBa, BO BpeMs MONeTa U NMPU NPUSEMICHHUH.
[TpudyeM HampaBieHME IIO/ETa TNHIO BIOMHE OIpelieNeHHOe — BOCTOK-
IOTO-BOCTOK. A He B 3TOM JIM HalpaBI€HUH IIPOXOOUT PasnoM B MO-
pomax ot kparepa Puc?

ITo onenkam JL.IT. XpsgHuHOM, sHeprus B3puIBa, 06pa3oBaBIIIEro
Kkpatep Puc, cocraBnger 10?! [Ixx. «I[Ipu 3TOM BCsl 3Heprus BbIAENAETCA B
TBICAYHBIE HOJIHU CEKYHObI HIH B HECKOJIBKO CEKYH]I. HOSTOM}’ QHEPreTHYECC-
KHH YPOBE€Hb UMIIAKTHOT'O IIPOHECCA HE CPaBHUM HHU C KaKHMH TeOlIOTHYEC-
kumu npoueccamu» [32, ¢. 9]. M1 Takoit MIHOBEHHEI B3PBIB IIOYTH He
OCTaBU/ MoOCe ce6s ONMIaBICHHBIX NMOPOJ, MOPOL CO CleflaMHU ymapa.
Ho oH ocTaBun nocne ce6d MHOXXECTBO CIeJOB MEIIECHHOTO IBHXKEHUS
10 MMOBEPXHOCTH INbI6 pasHbIX pasmepoB (mo 0,5 kM), 6e3 Kakux-mu60
CNIelOB ymapa WIM OIUIaBIEHUA.

[IpoTHBOpeYHE YE€TBEPTOE: «pAfOM C KpaTepoMm Puc He oTMedaerca
KYIIOTOBHAHOTO MOAHATHA nopon» [32, c. 60]. Ho xynon (BcmyuuBanme
OT BO3[AEHCTBUS OTPAKEHHOHN YAapHON BONTHBI BOKPYT BOPOHKH)
BCTpedaeTca AaXe Y KpaTepoB, AUaMeTp KOTOPHIX NECATKH MeTpPOB. A
TYT TaKO¥ B3DBIB, a BCIIyYMBAaHUA IOPOJ BOKPYr KpaTepa HeT. IIpu
3TOM IIOYEMY-TO B IIEHTPE €CTh BCIyYHBaHHE MOPOJ, TOPKa AKOOHI
B3[IBIONTHBAETCA OT BO3JEHCTBUA OTpakeHHOI BomMHBL. Ho oTpaxkenHas
BO/IHA uUMeeT CPepuvecKylo MOBepXHOCTh (CM. puc. 43), moatomy Pu-
3U49€CKH HEBO3MOXXHO, YTOOBI OHa He MOT/Ia B3ABIOUTH YacTh MOPOJ B
I[eHTPe, a YaCTh OCTABHTh HeTpoHyToM. CrpamuBaercs, ecniu He O6bUIO0
OTpaXKeHHOM c(epUIecKOil BONHBI, TO OTKyZa B I[EHTPE IMTaHTCKOTO
yAApHOTO KpaTepa B3AIach «rOpKa» BHICOTOH B rnonkunoMerpa?! Hembss
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Puc. 56. Paspes 6opra BopoHkM KpaTepa Puc. BugnHa cepus kpynHbix 6710KOB —
KIMINEHOB, HAABMHYTHIX H ONMYILIEHHBIX B KpaTep.

1 — nopopasl KpucTanmHieckoro ¢pyHfgaMeHTa; 2 — pa3nHYHbIe TOPH3OHTHI O0CaNO4-
HOTO 4Yexna; 3 — annoreHHble H «MecTpble» OGpexkynu; 4 — 310BHTHL [32, c. 61].

xe, Bcren 3a O. bomke, nmpexnmnonarats, YTO OHA IpUIeTeNa Tya ¢ Kpas
BOPOHKU IOCHIE yraapa.

Bonee Toro, MOCTaTOYHO MOCMOTPETh Ha pa3pe3 60pTa BOPOHKHU
Kpatepa Puc (puc. 56), Kak MBI cpa3y BCIIOMHHMM aHaJIOTHYHOE, CTY-
IIeHYaToe, ocefaHue K 1eHTpy 60opToB BopoHku B CacoBo. Cnou He
BBIIBUHYTHI HapYXXy, KaK BOKPYT apH30HCKOro Kpatepa [IpaBoma (cM.
puc. 45), a BTAHYTHI K IIeHTPYy. Teppachl Takue ke, KaK BOKPYT MHO-
IrUX KPYnHBIX KpaTepoB Ha Jlyne. Ho TaM, Kak CYMTalOT HEKOTOpEHIE
TEOPETUKH, 6OpTa IMpOCeNU BHYTPH 1aBOBOTO 03€Pa, UX «ITOATOIHIO.
A B xparepe Puc abcomioTHO TOYHO YCTaHOBIEHO, UYTO HET fake IpH-
3HAaKOB /aBBl, 03epa U T.N. ABIeHUH. YTO ke TOrjga NMpHUBENO K «CBa-
IMBAaHHUIO» KpaeB BOPOHKHU BHYTPb! 'MTaHTCKUII MTHOBEHHBIN B3PbIB
B nentpe! Orpaxennas BonHa? Ho atu addekTsr ogHO3HATHO NIpH-
BOJAT K IPAMO ITPOTHUBOIIONOXHOMY 3¢ (PeKTy — BHIABIDKEHUIO KpaeB
HapyXy U BBEpX.

Bonee TOro, 1o cCOBepIIeHHO HEMOHATHON NMPUYHHE MPeNIIonara-
eMBIi1l OTHEHHBIN cMepY B3phIBa, ero teMmneparypa 20 000 °C, npakru-
YeCKH He OCTaBMJI mocne cebsa cmenoB. Ects onnmaBnennsie ¢pparmeH-
THI, HO TeMIIEpaTypa UX OIUIaBIEHHA Bcero... 600 °C. A «pacnnaBneHHbIe
noponbl B UMIIAKTHOM KoMIiekce Puca urpaior oyens Manyio pons. OHu
BCTpeYaloTcA I7IaBHBIM o6pasoM B BUIe MENKMX YacTuI..» [32, c. 62].

Ilepeiimem oT KpaTepa Puc K 060611eHHBEIM KpaTepaM TaKOTo
pona. Ha moBepxHocTH 3eMnu UX M3y4E€HO yke HeMano. JlocToBepHO
0O6Hapy>€HO, YTO BOKPYT KpaTepoB 6Gonee fecATH KHIOMETPOB B HU-
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aMeTpe OCTaNHUCh BeCbMa HeOOBIYHBIE TEONOTUYECKHE U3MeHeHHd. «B
KpaTepax paHra AeCATKH KHIOMETPOB «IION3KOM» IO 3eMJI€ ABUKYTCH He
TONIbKO Merabpekyuy B KpaTepe, HO ¥ GONbLINE MAaCCH OKPYXXAIOUIUX MOPOA.
B camMoM kpartepe, Ha npuMepe Puca, y Kpaa BOpoHKH HaGmiofaoTca HaxBH-
HyTble H OOpylIeHHBIe Ha3ax B KpaTep 610kxM (MOJYepKHYTO MHOK. —
C.C.). Taxum 06pasoM, IOKONBHBIA Bajl 3JeCh He BhIPaXXEH MIH BbIpaKeH
cna6o. Ha paspese Kapckoit acTpo6neMsi... Y KpaeB BOPOHKM Habmogaercs
cepUs 4ellyiyaTblX HaBUTOB, T.e. U 3IeCh IOKONbHBII Bal He BhIpaxKeH. 3a
TPaHMIaMH KpaTepHO# BOPOHKHM Puca KapTHpPYIOTCA MHOrOYUCIEeHHBIE Ile-
peMellleHHble U3 KpaTepa 6I0KM ApEeBHMX IOPOJ...

SIcHo, 4TO BCHaxMBaHHe IOPOX 3a KpaTepoM OymeT TeM Gonblie, yeM
Gonbire MacmTab... MOPOAUBIIEN €r0 METEOPUTHOM CTPYKTYphl. Ecnu akcr-
panonupoBaTh 3TO Ha eie GOMbIIMI MacIITad ABAEHUIL, TO MOXKHO MPeNIo-
JIOXKUTD, YTO THICAYEKHIOMETPOBbIe CTPYKTYPHl HO/DKHEI HMETh OTOPOYKY H3
Imaphsxe, rIybuHa 3ameraHus KOTOPBIX JODKHA GBITH COM3MeEpPHMA C MOLII-
HOCThIO 3€MHOM KOPBHI.

OlapbsixxaMu B OGLIKHOBEHHO! 3€MHOM T€ONIOTMM HasbIBalOT MHOTOKH-
JIOMeTpOBbIE O/IOKM, BepHee, TaYKH MOPOX, HaJBUHYThIEe Ha cocegHue 610-
KM 110 OYeHb IOJIOTHUM, YaCThI0 — TOPU3OHTAIbHBIM IMOBEPXHOCTAM. B moc-
llefHee BpeMsA IUAPBAXM CTand OOGHAapyXUBaTh BO MHOI'MX paiioHax» [32,
c. 78-79].

IIpuBemennasa nuTaTa MOATBEPXKAAET, YTO ABIKEHHA MavyeK IOPOL,
«IIOI3KOM» — S BJIEHHE, JOBOJILHO PacIpPOCTPaHEHHOE Ha MOBEPXHOC-
i 3emnu*. [IoaToMy MBI MOXX€M NMPEAIIONOXHUTH, YTO MHOTHE U3 3TUX
NOJBIDKEK IIPOUSOIIIHN IIOA BO3AEUCTBHEM O4YeHb KPYNHBIX JT-Bux-
peH, KOTOpHIe B IIPOLIIOM ITOCENIaNd Hally IaHery. Bumumo, moc-
Jle HUX M OCTAJIUCh 3HAMEHUThIE€ KONbIleBble CTPYKTYPHhI, IIPOUCXOXK-
HeHUe KOTOPBIX N0 CUX MOp — mpeaMeT guckyccui. Kcratu, ecTs
IPOCTON M HafeXHBI KPUTEPUH NMPOBEPKU IHIOTe3nl JT-BuxXpeii.
Ecnu momBIOKKU MIYT OT IEHTPA KpaTepa Hapyxy — 3TO B3PBIB, €CIH
HampaBleHHE MOJABUXKEK — K KpaTepy 608Hymps (UMM K ero ocrar-
Ky, TEOMETPUYECKOMY I[€HTPY Ha KaprTe), TO 3T0 JT-BUXpPb, BTAHYBIIHI
B ce6d 3TH O/IOKM M IadKH.

MHoOrouuciaeHHbIe IMapajgOKChbl CTPOCHHA THI'AaHTCKHUX KpaTE€pPOB Ha

IIOBEPXHOCTH 3eMJIM CTaBAT B TYIHK IIPOPecCHOHANO0B. «ms Tex, KTo
He CONPHUKACAJICA PaHbIlle C KPYrOM STUX CBOeOOpasHBIX ABIEHHH H CTPYK-

* OTMeTHM, YTO TEPMHHBI «MON3KOM» M «BCHaxuBaHue» npuHagnexart JI.II. Xpauu-
HO#, aBTOPY KHHTH Mo ymapHbiM kpatepam [32]. JLII. XpsaHuHa nuuiet o KonAX ce-
KYHZB! BBIIENCHHUA DHEPruH B3phiBa!
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TYp, MHOTOE B UX CTPOEHHMH M 3aKOHOMEPHOCTAX KaKETCA CTpaHHBIM» [32,
c. 84]. Ho u nna Tex, KTO BCIO XXU3Hb IOCBATHI U3YYEHHIO ITUX AB-
JIEHHU#, TaJieKO He BCe IMOHATHO. «B reonoruyueckoit nutTeparype 4acTo ImH-
UIYT, YTO LEHTPanbHble NOAHATHA O0Opa3yloTCa y KpaTepoB, HauYHHasA C IH-
aMeTpa 3 KM, a KONbLEeBble — Y CTPYKTYP 3HaUYMTeNbHO OONbIIEro pasMepa.
OpHako uLeHTpanbHble MOAHATUA HabmopaioTca U B 50-MeTpPOBBIX... KpaTe-
pax, ¥ B KPynHbIX IPUPOAHHIX CTPYKTypax (Hampumep, B Kapckom kpatepe
AxaMeTpoM 50 KM), a KONblEBble MOTHATUA 06pPa3soBamUCh B 9KCIEPUMEH-
tTanbHOM Kpatepe Ilpepus ®nat (guamerp 87 M) u B Kparepe Puc (guamerp
25 KM). 910 FTOBOPHUT O TOM, YTO IMTOABJICHHE LICHTPANBHBIX H KOJAbIEBbIX
NOOHATUHA, NOo-BHUAUMOMY, 3aBUCHUT HE€ OT pa3Me€pa Kparepa, a OT KaKHX-TO
APYTUX IPUYMH.

Bce 3TH pasHOrnacHs CBUAETENLCTBYIOT O TOM...» [32, C. 22], 4TO cIre-
I MaTUCTBl TIO KpaTepaM BeChbMa JaleKU OT IMOHMMAaHUA NPHYUH HX
IIOSIB/IEHMA.

ITpuBepeM u3 kHuru @. boiuke eme oguH IpHUMep ONMHCaHUA
CTpaHHOTIO Kparepa. «Kparep Puca — penkoe, HO Jlaneko He YHMKaIbHOE SIB-
nenue. B 30 xunometpax Kk 3anany oT kpag Hopanuurep Puca nexur Llrai-
HXalIMepOBCKas BNaJMHa — IUIOCKasA Yallla B M3BECTHAKE JUaMETPOM 3 KM.
IlocpenuHe Hee, KaK U B NYHHBIX KpaTepaX, BOo3BblIUIaeTcs Kynon. Pansie
CYHUTANH, YTO ITO OCTATKH BYyJNKdAHA... A moroMm 06Hap}’)KI/IJIPI... J0Ka3aTClIbCTBA,
HE¢ OCTAaBHBIIIHME COMHEHHUA B TOM, YTO Mbl UME€EM A€NO €llIC ¢ OMHHUM Iiane-
HUEM MeTeOopUTa Ha Hauy 3eMiio» [5, c. 31]. Hy u xOHeYyHO B 3THUX JHO-
Ka3aTeNbCTBAX INTABHOE — IEHTPANbHBIA KYIIOJ/I, KOTOPHINA «BIIPBHITHYII»
B BOPOHKY mocne ygapa. O6parure BHUMaHue Ha noruky ®@. bomke —
oHa tTunu4yHa! CyTp ero paccyxpeHu#l takosa. bein kparep, KOTOpBIK
CYUTANCA BYNIKaHUYECKHM, HO CO BPEMEHEM [ 0Ka3alH, YTO ByNKaHA TaM
HHUKOTAA He ObUT0. ENMHCTBEHHBIN APYroi BapUaHT y OOIEeNIPUHATOM
HayKH — yzapHuiii. M kakue 651 mipu 3TOM CBOMCTBA HM HAaXONHITH
Y HeBYNTKaHHYECKUX KpaTepoB, UX 00s3aTelbHO HY>KHO 000CHOBAaTh C
noMomeio ygapHoi Bepcuu. IloaBunace ropka B nenrpe? Hy 4to Xk,
Topku ecTb M Ha JlyHe B KpaTepax, a TaM, KaK M3BECTHO, TOXeE BYII-
KaHOB IIPaKTHYE€CKHM HET, CNef0BaTeIbHO, MHOTHE HEBYNKaHUYECKHUE
KpaTepa UMEIOT B LEHTPE TOPKY. A KaK MOXeT OT yaapa oO6pa3oBaTh-
cs1 ropka? fIMka, BOpPOHKa, KpaTep — 3TO NMOHATHO, a BOT ropka? I'op-
Ka MoXeT 0Opa3oBaThCs OT ylapa IyTeM YNPYroro BCIYYHMBAaHHUA I10-
pox, pa3pylLIeHHBIX yAapoM. MOryT nu mopofsl BCIYYHUTHCA OT yZapa
Ha BBICOTY B nonkunoMerpal Ecnu o6pasoBanack ropka BHyTPH HEBYII-
KaHHYECKOTO KpaTepa (CrnefoBaTeNbHO, YIAPHOTO), TO ITOPOABI MOTYT
TaK BCIYYHUTHCSI M HUYEro APYroro ObITH HE MOXET.



125

[Tpouutupyem eie ofuMH BapHUaHT O0BACHEHHUA aCTPOHOMaMHU
IPOMCXOXKIEHHUSA L EHTPaAbHBIX TOPOK. «Y JIyHHBIX KPaTE€POB NHAMETPOM
«noiize 10-30 kM, Kak IpaBHMIO, €CTh LieHTpalbHad ropka U Teppackl Ha CK/IO-
nax. Gusuyeckue TEOPHH MU YHUCICHHOE€ MOJACIHPDOBAaHHE MOIUHBIX YOapoOB
o0'nsicHAeT 3T ocobeHHoCcTH. IIpH ymape co ckopocThio, HAMHOTO TIPEBBI-
HIAIOLIEH CKOPOCTH 3BYKa, TENO BHEOPAETCH B CKaNbHblE MOPOABI Ha TIybH-
11y, PaBHYI0O HECKONBbKHM €ro AuaMeTpaM, Co3faBas IIpH 3TOM yJAapHbIe BON-
I1hl, CAABJINBAIOINHKE K HArp€BAIOUINE ITOPOObI MUIIIEHH. BCIHCCTBO pacTeKa-
¢1Cd MONOGHO >XKMIKOH TpA3H, PacmlecKuBasich u o6pasys rayboxui
npeMeHHBIN KpaTep. ['paseBbie 0600KU M CTEHKH pe3KO ocenaior, obpasys
Tcppachl U 3aMONIHAA 3HAYMTENbHYIO YacThb KpaTepa. Ilopm pmeficrBueM BOIH,
OTpasUBILHMXCA OT JHA, 06BanMBIIeecs BEIECTBO 06pasyeT leHTPaAbHOE MOA-
IATHE U HeOONIBIIHE TOPKH. PacnnaBmeHHbIE nmopoanl, OCTaBIIHECA BHYT-
P KpaTepa, TEKYT K LIEHTPY, 04ary cnaboil ByTKaHHYeCKO# akKTUBHOCTH» [31,
c. 150]. DTa Bepcusa ropasmo usdlijHee BepCHM BCIyYMBaHUA. 37ech
MHOTroe 06bsACHAeTCsA 60/nee TOYHO: U CABUHYTHIE BHYTPh CTEHKHU Kpa-
Tepa, U LleHTpaNbHasd TOpKa, BCIUIBIBIIAA (MNY NPUIIIBIBIIAA OT Kpa-
CB), M THajKas IOBEPXHOCTb AHA KpaTepa, TaK He IIOXO0Xas Ha BO-
pPOHKY OT B3phiBa. Ho u B pamkax 5TOIf BepCHU OCTaeTC MHOXECTBO
npo6nem. ITouemy Ha negsnoi JlyHe oT ymapoB o6pasyloTcs 1aBOBBIe
03€epa, B KOTOPHIX IJIaBalOT FOPHI, a Ha Temnoit (6omee yem Ha 250 rpa-
JlyCOB) IIOBEPXHOCTH 3eM/IM HHUTJE HHM Pasy 3TO He MONYyYHIOCHh (HeT
HY OJHOTO KpaTepa ¢ paciiaBieHHBIM fHOM)? U modyemy Torna Ha Jlyne
HeT HU OJHOTO KpaTepa, B KOTOpPOM OBl IeHTpanbHasg ropka o6paso-
BaJach, KaK B3ABIONEHHBIN OT yHapa ctonbd (cM. puc. 46), kak Ha 3emme?
[Touemy Ha 3eMiie MOPOABI OT YAAPOB «BBHICTPENUBAIOTCA» BOKPYT Kpa-
Tepa, a Ha J/IyHe, B OCHOBHOM pPacCIlIaBUBIIKUCH, OCTAIOTCA BHYTPH Kpa-
Tepa? bonee Toro, moueMy MeTeopuThl npobuBaioT Kopy JIyHst, mobu-
pasce TaM KO NaBbl, a KOPY 3eMnIU HU pasy He nmpobunu? Xors usBe-
cTHO [32, c. 84], 4yTro xopa y Jlyusl 6omee momiHasg ~ 150 xM, a y
3emnu ~ 50 kM. CnenoBaTenbHO, NpoOUTH 3€MHYIO KOPY TOpPasfo Jer-
4e, YeM JIYHHYIO, U Ha NMOBEPXHOCTH 3eMIIH JIaBOBBHIX KPaTepoOB HON-
HO ObITH 60nb111e, yeM Ha Jlyne. Ho ux noka He o6Hapy)XeHO HH OfI-
Horo. I HakoHel, MoYeMy pacnnaBleHHbIE IOPOIbI, COTTACHO 3TOMY
OTNHCAaHHUIO, TEKYT K «04ary cnaboil BynTKaHMYeCKOH aKTUBHOCTH», a HE
oT Hero U u3 Hero? Heyxenu rae-1o KTo-HUOYAb BUIEN BYIKaH, K Xep-
Iy KOTOPOTO CTeKajnach naBa’?

TpynHo OTBeTUTH Ha BCe 3TU BOIIPOCHI, OCTaBaACh B )KECTKUX paM-
KaX yIapHO# BepcuHU. TakuX TPYAHBIX BOIIPOCOB MOXHO 6b1m0 65l 3a-
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IaTh ropasgo 60nblle, H BCe OHM NMOKAa3hIBaIOT, YTO B TEOPHH yHap-
HBIX KPaTepOB €CTh MHOXXECTBO BHYTPEHHHX JTOTHYECKMX IPOTHBOPeE-
YUl U maxke aGCypIAHBIX yTBEpXKIEHUIL.

Takum o6pa3soM, KpoMe BYIKaHHMYECKMX U YHZApPHBIX KpaTepoB
eCTh KpaTephbl TPEThEro TUIla, 0COOEHHOCTH KOTOPHIX HUKAK He COT/Ia-
CYIOTCA C IIePBBIMU ABYMs BepcUsAMHU. BribepeM M3 omMCaHUil KpaTe-
POB TPeThero THIA MPHU3HAKH, KOTOphle Haubonee XapakTepHHI A I'U-
noteTudeckux 3¢pUpHBIX KpaTepoB. [{na atoro, usberas yrnybneHHO-
'TO ¥ MOAPOOHOro ONMMCaHHSA, OCTAHOBHUMCS NHINL Ha HEKOTOPHIX (ak-
TaX, OMHCBHIBAIOIMX O4YeHb U3BECTHBIE KpaTephl Ha 3eMIe.

PaccMoTpuM mMapagokchel, KOTOphIe MOABIAIOTA B PaMKax BynKa-
HUYeCKO# MNIU YHapHO¥ Mopenu Kpartepa Puc, ¢ mosuuuu Bo3mei-
CTBHSA Ha MOBEPXHOCTH IIAHETHI 3(PHPHOTO TOPaA.

1. HecornacoBanue temmnepatyp (TeopeTHiecKoit — B3pbIBa U pe-
aNbHON — IO OIIaBIeHHBIM IOPOJAaM) M OTCYTCTBHE 6ONBIIOTO KO-
AUYeCTBa OIIABAEHHOI'0 MaTepHana: OIUIaBJI€HHOTrO MaTepHuana O4eHb
Majao, U OH MENKOJUCIIEPCHBIN.

He 6p1n10 B3priBa. YacTHYHOE OIIaBIeHHE MOTNO OBITH B 30HE
KOHYCa CBeTa (B «ILIapOBOM MOJIHHHU»).

2. Hanuyue neHTpanbHOM ropku 6e3 mMpU3HAKOB KyIlona BCIY4HU-
BaHUA.

He 65110 B3pBIBHOIM CepHIECKOH BOTHBI, OBIIO «BCaChIBaHUE» B
paspexxeHHe mepep 3QUPHHIM TOPOM C IOCHEAYIOMIel 3aYUCTKOM UM
IIOBEPXHOCTHU KpaTepa.

3. Hanuyue ruraHTckux ¢pparMeHTOB, NPOMAaxXaBIIUX rIybokue
(50 M) 60po3mBI BOKPYT KpaTepa, 3aTeM Y/IETEBIIUX 32 COTHIO KMIIO-
METPOB U NpHU3eMIUBIIUXCA 6e3 paspylieHUA.

Takoe ABH>KEHHE dbparMeHTOB IpyHTa OODBACHAETCH BTATUBAIO-
MM BO3JEHCTBHEM KOHYCa paspeXeHHsA U JeWCTBHEM aHTHUIpaBHTa-
UOHHOTO NMUu@Ta: PparMeHTH BHIPHIBAUCh U3 3€MIH U MPOTACKUBA-
TMCHh TIO Hell BOMOKOM (Kak Memku ¢ ynobpenuem B CacoBo), 3aTeM
OHU IIOZHMMANKCH B BO3JYyX M pa3bpachlBalMCh B CTOPOHBI OTHOCH-
TeIBHO HAIpaBlIeHUA BOCTOK-IOTO-BOCTOK (B KOTOPOM CKOpe€e BCEro
UIET Pa3iOM B 3€eMHOM KOpe) aHTUIPABUTALMOHHBIM KOHYCOM H aK-
KYpaTHO NMpPHU3EMIUINHCh JalleKO OT KpaTepa.

4. CoBHHYTBIE BHYTPb Kpas KpaTepa.

BcacpiBatomuit 3¢ ¢exT Ha mocmeHel CTaguM Ipoljecca, Korma
3¢HUPHBII TOP NMOYTH BOIIENT B CONPUKOCHOBEHHE C IMOBEPXHOCTHIO
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M BTAHYT Kpasg BOPOHKM B IEHTpP, OTOPBaB MX OT MaTEpPUHCKOI
IITUTHI.

6. OTCyTCTBHE METEOPUTHOTO TeNa UIH €ro OCKONKOB.

Hx mpocTo TaM HeT. BO3MOXXHO, eCTh HEKOTOpbIE Clefbl KOCMH-
4eCKOro Mycopa, 3aHeceHHoro 3¢pupHbrIM TopoM U3 CONHEYHOH CHC-
TEMBIL.

ITepeuncneHHble 3aragku Kpatepa Puc paspemiaioTca ¢ MO3HIHI
mogenu DT-Topa. ITo He O3HayaeT, YTO HNAHHBIH KpaTep ABIAETCA
a¢pupHBIM KpaTepoM. [l OKOHYaTeNbHOTO BBIBOZA HEO6XOAMMO IIpo-
BECTH GONBIIYIO MOMONHUTENbHYIO paboTy IO aHaMU3y BCeX MMEIO-
IMMXCA JAHHBIX. MHOIO MOKa3aHO, YTO He MCKIIOYEHa BEPOATHOCTH
TOTO, 4YTO Kparep Puc — cnen oT CONPUKOCHOBEHUS C 3(HUPHEIM TO-
pom.

Kparep Puc paccMOTpeH TONBKO ITOTOMY, YTO 3ajaeT MHOXeCTBO
3aragok. Ho ecTp kpaTephl, KOTOphle OOIIENTPU3HAHbI YEIAPHBIMU U
BOKPYT KOTOPHIX HET HUKAaKUX 3arafiokK, ¥ MMPH aHaNnu3e NaHHBIX O
HUX He BO3HHKaeT HHUKaKUX HpoTHBOpedHuit. OHHU, OYEeBUIHO, UMEIOT
yoapHoe HpoucxoxpaeHue. Hampumep, CHXOT3-alMHCKHE KpaTepsbl.
TaM co6pano okono 30 T METEOPUTHOTO BeleCcTBa, 0OHapyXeHO ToIe
KpaTepoB OT OCKOJIKOB, KOTOpPOe MMeeT MIUHY 5 KM M IMUPHHY 1 KM.
BopoHkM He MMEIOT HUKaKHUX IeHTPanbHBIX TOPOK...

HeBepHO CYMTaTh, YTO HCIONb30BaHUE BEPCUU YAapa B ciydae C
KpaTepoM PHC M aHaNOTHYHBIMHM KpaTepaMHU — pe3yNbTaT TPy6GBIX
omru60K CreruanucToB B 3Toi obmactu. Benp mo HacTosAmiero BpeMe-
HM OBIJIO TONBKO ABE albTE€pPHATHUBHI: MHOO BYIKaH, TUOO yHapHBIN
kpatep. Tpernero mpocro He 6bu10 maHo. IloaToMy ecnu MccnepnoBa-
Telu He OOHAapY>XMBATH NaBBHI U XKEPNa, TO UM He 0CMABanoch HUKA-
KUX Opy2ux eapuanmos, xkpome yoaprozo. 1 y4eHbIM npuxoounocs He-
6071bHO TIOATOHATH 1OJ (PaKTHl TEOPHUIO yHapa.

OpHako MHOTHe, O4eHb MHOTHe NpOoOIeMbl pa3peIaloTcsa, eclu
NIpU3HATh, YTO HEKOTOPHIE KpaTephl 00pa30Banuch Noj BO3AECHCTBUEM
a¢upHBIX TOpOBBIX Buxpeit. HanpuMep, xapakrep paspyuieHus nopoj,
nox kparepoM. MHorue ¢axThl, B TOM YHCIe HalM4He TMTaHTCKUX
(mo 500 M!) menbIX KYCKOB IOPOX, BEIOPOIIEHHBIX IIEMTUKOM, TOBOPAT.
O TOM, UTO paspyLIeHHe IIPOUCXOIUIIO O rpaHuiaM 610KOB 3eMHOM
KOpBHI, 110 cnabsiM MecTaM B mopopax. Ecnu 6b1 paspylieHue MINO OT
BHEIIHEH HaKaYKU YHapHO! KUHETHYeCKON 3HEepruH YIaBIIIErO MeTeo-
pUTa, TO HUKAaKUX IeIBIX KyCKOB U3 KpaTepa He BbneTeno 6bl, mopo-
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OBl OBUTH GBI U3MenbYeHbI N0 IebeHku. Jlpyroe peno, Korga paspyiie-
HUe IIUT0 USHYTPHU. AHTUTPAaBUTAI[MOHHOE MOJIe, B KOTOPOM OKa3bIBa-
JIUCh NTOPOJBI, Pa3pPHIXIANIO UX B IEPBYIO O4Yepenb IO CTabbIM MecTaM,
PasphIBBI IIITU IO TpaHHUIaM OJIOKOB, GIOKM aKKYpPaTHO KaK ObI BBI-
TATUBATUCH U3 TOPHOTO MaccuBa. [Ipu TakoM BO3[meiCTBUH HEBO3-
MOXXHO TIpeICTABUTh MENKOAMCIIEPCHOE paspylleHHe. A caMa ropka
HUOTKy/la He BCIYYMBaeTCs, HUOTKy[a B IIEHTP KpaTepa He «BIPBITH-
BaeT» U He «IPUIIIBIBaeT», a 06pa3yercs Ha MecTe OT Oorubarouero
BO3JeicTBHA a¢upHOro 6ybmuka.

B 3akmioyeHHe XOTeNnoch Obl NIpUBECTH €111€ OJHY IIMUTATy U3 KHH-

ru A.®. YepHsena:

«...O4eHb BIIEYATNAIOU] MOMEHT B3pbIBa, T.6. MOMEHT HEIOCPEACTBEHHO-
rO CTOJNIKHOBEHHMSA METEOPHTa C NMOBEPXHOCTbIO 3eMnu. ITodnamoie 63pvi6om
20pHble NOPoObL 06pasyom 63puleHOe nansuee 06aaxo, cocmosujee U3 0610MK06
271616 caMbiX PA3AUYHBIX, UHO204 1O COTHH METPOB B MONepeIHUKE, Pa3MEPOB,
a TakXe TbUIM CaMOM TOHKOI M3MeNnb4yeHHOCTH. Ilocime B3phiBa MaTepHal
obnaka ocegaetr 06parHO B 06pa3soBaBIINIICA KpaTep ¥ YaCTHYHO 3a €ro Ipe-
nenamMu. B pesynbraTe B3phiBa BOPOHKAa KpaTepa HaNOMHAETCH OTIOXEHUAMM,
Pa3HOPOIHBIMH IIO XapaKTepy OKaTaHHOCTM (MU ONNMABNEHHOCTH, T.K. TEM-
IepaTypa B TaKOM O0JIaKe JOCTHTaeT THICAY IPafyCOB) COCTaBY H pa3MepoOB.

«3a npedenamu kpamepHotl 80POHKU 4ACMO HAONI00AOMCT OmOenvHble pas-
6pocannbie (KaK ux wacmo Haswviearom, «IK3omuyeckue») TABIOBI, pasmepvt Ko-
mopuix Mozym 00Cmuzamso nepsvix comeH KyOuueckux mMempos, Kaunnexot u
Oaxce 6n0ku 00 1-1,5 kM 6 nonepeyruxe ¢ XapaKTepPHOM IIACTHHOO6pasHOM
dopmoii».

51 npuBen Takyilo 60NbIIYIO IUTATY cO cnenmuduieckuMu obopoTamMu
IIOTOMY, 4YTO B OITMCAaHHUU B3PHIBA METEOPHTOB UMEET PAJ CBOMCTB, IPUCYLIUX
B3pbIBY B CacoBe. COOTBETCTBYIOIINE MECTa BBIJE/NEHE! KYPCUBOM. XOTENOCh
651 0OpaTHTh BHUMAaHHE Ha TO, YTO... Ipexnae YeM Gombiuas rivi6a Habeper
HOCTaTOYHO YHEPTMM Ui NOJNETAa, BeAp OHAa He BbICTPENIMBAETCH U3 NYLIKH,
B3PBIBHBIE ra3bl IIPOCKOYAT MEXAY ee CTEHKaMH, U OHa CANEeT Ha CBOe Mec-
TO... A B-TPeTBHX, €CIH YyHAO BHIOPOCHIIO U COXPAHHUIIO ee IIPH B3PHIBE, TO
BPpAA MU HaH#eTCA BTOpPOE YyHo, KOTOpPOe COXPaHHUT ee NPU IPHU3EMICHHM.

B BhimienpUBeNeHHOM LMTAaTE aBTOPHI OIMCHIBAIOT, CAMH, He 3aMedas
TOTO, 084 PA3IUYHBIX MexaHusMa ob6pasosanus kpamepos. ONHH NeACTBUTENbHO
METEOPUTHLIA — B3PBIBHOM, a APYrol TaKo#, KOTOPHIH BBI3Bal MOABIEHUE

xpatepa B Cacose» [33, c. 182-183].
Takum o6pasom, A.®. YepHseB BUAUT MPOTUBOPEYMS B ONUCAHUU
06pa3oBaHUA KpaTepos.
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Msl moHMMaeM, 4TO BepcUsd C 3QUPHBIM TOPOM TaKXKe MOXET
CTONKHYTBhCA C pAgoM TpymHocTei. Ho, Bo-nepBBIX, 3TO He Bepcus
ad hoc. Bo-BTOpEIX, 32 Heil CTOMT BO3MOXXHOCTb IIPOBEPUTH BEPCHUIO O
IIPUpOIE TPaBUTALMOHHBIX CHI, YTO TOpa3fio BaXKHee I/ YenoBeye-
CTBa, YeM pellleHUe IIPOCTO METEOPUTHHIX NMpobneM. B-TpeThux, ecnu
CYLLIeCTBYeT BEpPOATHOCTB MafieHUsA Ha 3emnio JT-BuUxpei, KoTopsie
OCTaBUIM Clefpl Jaxke B LeHTpanbHOU EBpome, TO, AyMaio, NeHCTBU-
TE€NIbHO HEOOXOAUMO MPOAHATU3UPOBATh MMOCHEACTBUSA TAKOTO COOBITHUSA
B HAalIM JHU U MPOBEPUTHh BEPOATHOCTH MomoO6HOTO mpouecca. [Ipu
3TOM J/IA HaYana ClefyeT CO30aTh BCEro MUIIb ABe (IIyCTh MPHOMMKEH-
Hble) MaTeMaTHU4YeCKHe MOJENHU: YHapHYI0O ¥ TOPOBYIO, H IIOCMOTPETH,
KaKas U3 HMX JNydYlle OO6BACHUT uMemolnuecs (axThl.
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7. TYHTYCCKUN ®EHOMEH

Jna Toro 4To6BI JaTh NMpeACTaBIeHHE O TeX nMpobremMax, KOTOPHIE
BO3HMKAIOT CETOJHA B TPaJUIMOHHON HayKe IIpU OOBACHEHUH sBIe-
' HUA, IPOU3OLIEAIIero B TYHTYCCKOM Taire B 1908 r., HaUAydILIUM 06-
pasom nopxoaut kuura B.A. Bponmrana «TyHrycckuit mereoput» [6].
B anHOTanuyu KHUrM HanucaHo: «Knura B.A. bponimitsna — aro, no-
Xanyit, caMas IIONHasA XPOHONOTHUSA UCCIeNoBaHUA TyHrycckoro ¢geHo-
MeHa».

Kpome TOro, 3Ta KHUra 11eHHa TeM, YTO aBTOP, THIATEIBHBIM 006-
pasoM mepebpaB Bce TpagUIUOHHBIEe (M JaXe HE COBCEM) BEPCHUHU
Tynrycckoro ¢peHOMeHa, BEIOpam B KaueCTBe €HHCTBEHHO BO3MOXKHOM
KOMETHYI0 Bepcuio. B.A. BpoHIT3H J0CTOBEPHO MOKa3an, 4T0 (aKThI
OTBEPraloT Kak METCOPUTHYIO BepPCHIO, TaK U BEPCHUIO THIIOTETUYEC-
KOro aTOMHOTO B3pbIBa MJIM IIpOJieTa YepHOii AbIpsl. [Ipu3Haloch, 4TO
o Tnybokoro o3HakomueHus ¢ (paKkTaMU S caM ObIN IIPHUBEPXKEHI[EM
MMEHHO KOMETHOH BepcHH. I103TOMy 3HAKOMCTBO C KHUTOM, B KOTOPOH
OYeHb aKTUBHO OTCTaMBaeTCA KOMETHas BepCHUsd, CTAJNIO AN MEHS IO-
BOPOTHBIM MOMEHTOM B NOHMMaHUU TyHIycCKOro (peHOMEHa.

IIpexne 4eM NPUCTYNUTh K aHAaNU3yY KOMETHOH BEPCHHU, KPaTKO
onuiueM caMo gBieHHe. HayneM ¢ onucaHud, ganHoro A.®. Yepuse-
BBIM.

«Co6pITHA Ha4YamHCh elle 0 BOSHUKHOBEHUSA KaTacTpodrl. 3a 8—10 aHeit
O Hee BO MHOTUX cTrpaHax EBponbl u 3amagHoit Cubupu HOYHas TeMHOTa
CMEHMTIACch KaKOH-TO HeOOBIYHOI OCBEIEHHOCTHIO, KaK 6YATO B 3TUX CTpaHax
HauuHanca nepuopn Oensix Hodell. [loBceMeCTHO BO3HMKANH, APKO CBETACH B
cymepedyHOM Hebe Bocxona W 3akarTa, BHITAHYTHIE C BOCTOKA Ha 3amaj cepeb-
pHucThle 06/1aka, YyBCTBOBANIOCh, KaK OTMeYanoch OMHUM U3 HCCIefOoBaTenei,
E.JI. KpuHOBBIM, NpUOIIKEHHE KAaKOTO-TO HEOOBIYHOTO NpUpORHOro (peHoMe-
Ha. U 3T0 cob6mITHE mMpoOH3OILIO.

Kax 6p1mo paccuutano A.B. BosHeceHckum mo ceiicmorpamme MpkyTc-
Koit o6cepBaTopu, 30 uioHA B 7 4 15 MUH 1O MECTHOMY BpeMeHH... B bac-
ceitHe NpUTOKOB peku [logkamenHas TyHryccka, Kumuy u Xywmsl, npu-
MEePHO B CTa KMJIIOMeTpax ceBepHee ¢akTopuu BaHoBapa B rayxoit cCHOMpPCKOI
Taiire mporpeMeno HEeCKONbKO YyJOBUIIHBIX II0 MOLIHOCTH B3pHIBOB. Mui-
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NTHOHBI IEepeBbeB Ha PacCTOAHMM [0 30 KM IO pafnycy OT 30HBI B3phIBa ObUIH
BHIBOPOYEHBI ¢ KOPHEM M 6pomreHs! Ha 3emmo. Hap Taitroit B3nmeren rpomMan-
HbI OTHEHHBIN CTONO. AJCKHI JXKap M TPOXOT OOPYIIMINCH HAa OKPECTHOCTH,
BCIIBIXHY/IM CYIIHAK M CyXOH MOX. I'poXOT M B3pHIBBI OBINIM CHBINIHBI Ha
paccTossHUM [0 1200 KM OT 30HBI B3pBHIBOB, COTPSACEHUE ITOYBBI — 3eMIIETPA-
ceHHe omyianock 1o 1000 kM, cBeTOBbIe ABICHUA HAaOMIONANHCh HA pacCToO-
AHKUKA #Ho 700 KM, CT€KIa TOMOB OBUIM BBIOHMTBHI Ha PacCTOAHHM 1o 300 KM...
BosgyniHas BonMHa OT B3pbIBa OblIa 3apeTMCTPUPOBaHA MHOTMMH METEOCTaH-
HHUAMH MHpPaA H, 110 HEKOTOPBIM MCTOYHHMKAM, ABAXKABI 06exxana 3eMHO¥ miap.

U Bce 3TO HaTBOpMI, IO HBIHE NPUHATHIM BEPCUAM, KOCMHYECKHA NPH-
urener, — mMetreoput (2 — A.Y.) HeoObI4al{HO APKOTO LBETA, ABHUXKEHHE KO-
Toporo Habmioganu Thica4M xurteneir KpacHospckoro xpas. I ouu neitcTBu-
TenbHO ero Habmopanu. Ho xorma MccnemoBaTelnu CTalu U3y4YaTh IMOKa3aHUA,
onpenensis ¢opMy NpONETEBIIETO Tella M €ro 1BeT, CKOPOCTh U HaIlpaBlie-
HHUe MOJeTa, U3[aBaeMbIi IIIYM M OKPAacKy ABIMHOTO XBOCTa, TO OKa3alocCh,
4YTO CBMAETENM HA Pa3HBIX KOHUAX TPOMAafgHO¥N TEPpPUTOpHU Habnopmanu
pasnuvnHyo Kapmury Kak 651 OMHOTO U TOTO Xe€ ABIeHHA. Bomee TOro, oHO
M TO XKe fBJIeHHE OHHM HAOMIONanu B pa3auyHoe épems, U 9Ta pasHULA Ipe-
BHIIIANIA TIOJICYTOK, IOYTH BCe HAaOMIOZeHHA MPOMUCXOOWIM mocne 7 d
14 MuH, xorma 60nuz, 110 PEerHCTPallMM 3eMIIETPACEHHUS, YK€ He CYLIeCTBO-
Baj, 1a M HampaBlIeHUE €ro ABHXXEHHUs OYEBHILBI IOKa3bIBAlIM C PasHULEH
mo 150°...» [33, c. 60].

«C yXacoM M HeLOYMEHHEM CHeaUNIH >XHUTENH LeHTPanIbHON YacTH
CubupH 3a noneroM BHE3AMMHO MOABUBILIETOCSd OTHEHHOTO TeNa, MOX0XEro Ha
BTOpOe conHue. C ryaioM M rpoxXoTOM CTPEMHUTEIbHO NPOHECIOCh OHO IO
6e3061ayHOMYy He6y M CKPBITIOCH 332 TOPM3OHTOM... A BOKPYT TPACIach 3eM-
IS, XOOYHOM XORWIH H30bl, U3 OKOH BBUIETANIH CTEKNA, a U3 IedYeil — ropi-
M€ APOBa M YIiH, C IIYMOM paclaxuBaaHuCh OBEPH, CO CTE€H H IOTOIKOB
OChINanach MTYKATypKa, Najfana c MOa0K MOCyAa, ¢ GOXHUI CleTalyu UKOHBL
Bo MHOrux Mecrax BCHIBIXHYIH IIOXaphl.

Bce 3T0 3aBepIIMIOCh OCIENMUTENBLHOM APKOM BCIBIIIKON M OTNMYIIIUTEND-
HBIM TPOXOTOM, B KOTOPOM BbIIEeNANNCh TPHU-YeThIpe packaTa HeoObIYaHOM
CHM/IBbI, CIBIIUMMBIE B pafiuyce OKONO THICAYU KHIOMETPOB. TeMHBbIe Herpa-
MOTHBIE XXHUTENMH PENKUX, OTOPBaHHBIX OT MHUpa NOCENKOB, pasOpoCaHHBIX
cpenu HeoOBATHON Talrd, ObUIM OXBayeHbI ITAHHUKON: aHTUXPHUCT B ABIMY M
ITaMeHM NIpOHeccs 1o HeGy M C TPOXOTOM M CMPajioM ymal Ha 3eMIIo, Cpa-
XKEHHBIN Kapalomeit pykoit bora. Hactymaer xoHen cBeta. BoT-BOT HauHeTcA
CTpamHsblit cyz...» [8, c. 4].

«Ytpom 30 uionsa 1908 r. 4ynoBUILHBIN B3PBIB NOTPAC Taury Mexny Jle-
HON M Enuceem... Coaporuyincs BO3AYIIHBIH OKeaH IIAaHETHl — B3pbIBHaA
BOJIHA ABaXXAbl 060rHyna 3emmio. A MOTOM Ha4aloOCh He MeHee YOUBHTENb-
HOe — Ha OrpoMHBIX npocTpaHcrBax EBponsl u Cubupu (ot Enuces no
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ATIaHTH4YeCKOTO OKeaHa) HOYM NpeBpaTUAHMCh B feHb! Jliogu He MormM yc-
HYTh OT HEOOBIYHOTO APKOTO CHAHHMA HOYHOro Heb6a. B rayxyio momHoub
MOXHO ObIO cBO6OAHO yMTaTh U Haxe ¢poTrorpa¢upoBaTh HOUYHbIE IEi3a-
xu!

Taexxuslit B3pbIB 1908 . NpHpaBHUBAIOT K «IBYM ThHICAYaM XHUPOCHM»...»
[18, c. 5].

[TpumepHO MOJO6HBIM >XKe 0O6pa3oM OIHCHIBAETCA 3TO TPaHIUO3-
Hoe cobbrTue 1908 r. u B Ipyrux uctoyHukax. O4eBHAHO, YTO MO CBO-
UM 3HepTeTHYeCKUM IapaMerpaM TyHrycckoe cobbiTHE ABIAAETCA, MO-
)Kanmy#, CaMbIM T'PaHAMO3HBIM U3 BCeX COOBITHIT TaKOro poja, U3 YHC-
Na TeX, O KOTOPBIX COXPaHUIHUCh NUCBMEHHBIE CBUIETENbCTBA NIONEH,
UX HENOCpeNCTBEHHO HabmomaBmiux. [lo3ToMy Hjisi U3ydYeHUS 3TOTO
YHUKAJBHOTO ABIEHUA TpebyeTcsa caMoe NMPHUCTaNbHOE M BCECTOPOH-
Hee BHUMaHHE HayKH.

3aduxcupoBaHHbIE OCHENCTBUA TYHTYCCKOTO COOBITHA YCIOBHO
pasgenuM Ha ABa HHPOpMaUOHHBIX 6710Ka. ITepBBIii — 3TO COBOKYII-
HOCThH (PaKTOB, JOCTOBEPHO 3a(PUKCHUPOBAHHBIX U MMPOBEPEHHBIX HAy4-
Ho. Bropoit 610K — 3TO MHOTOYHCIEHHbIE CBUIETENHCTBA OYEBU/IIIEB
cOOBITHA U Pa3NUYHBIX UCCIENOBAaTENel, KOTOPbIe BIIOCIENCTBUH IIO-
ceTHNH MecTa cOObITHIt. B.A. BpOHIIIT3H B NOCTPOEHUU CBOEH BEPCUH
B OCHOBHOM OITMPaeTcs Ha NepBhIil uH(OPMaIMOHHBIN 610K, cripaseq-
AUBO MoOnarasg, 4YTO Hay4yHasA AOCTOBEPHOCTH 3TOU HH(POPMALUU IIO-
3BonAeT U36exaTh HEBEPHBIX BHIBOAOB. [locnenyeM 3a HUM TeM XKe ITy-
TE€M U CHayana IpOaHaNMU3UpYeM TOIBKO JOCTOBEPHYIO HH(GOpMAIHUIO.

OTMmeTHM, YTO apryMeHTHI B NTONIb3y KOMETHOMN BEPCHH, NOCTE 3HA-
KOMCTBa ¢ HUMHU 110 pabore B.A. BpoHiTaHa, mokasanuch MHe 04eHb
COMHHTENBbHBIMHU, ITIOCKONBKY YacTh SIBIEHHI, KOTOpas HO/KHA OBITH
IIPU NpOJieTeé KOMETHI, IPOCTO OTCYTCTBYET; 4aCTh ABIEHHUI MOXXHO
JIUINb C OYeHb GONBIIMMM HATHXKKaMHM HHTEPIPETHUPOBATH B IIONb3Y
KOMETHOH BEPCHUH, a 4acTh (HakToB BOOOIIle HEBO3MOXXHO COTIaCOBATH
C KOMeTHOM BepcHueil. MMeHHO M03TOMY NpoBeleM MOBTOPHBIN aHaNMU3
UHPOPManuH, Ha KoTopylo omnupaerca B.A. bpoumrsn. Ho npexne
coenaeM He6oNbIIOE HAYYHO-METOJONOTHYECKOe OTCcTyIneHue. [Ipen-
IIOJIOXHM, YTO MBI HabnmogaeM Kakoe-nmubo ¢pusmdeckoe cobwiTHe. ITO
COOBITHE CONMPOBOXIAETCA JOCTOBEPHO YCTAaHOBAECHHBIMHU SABIEHUAMHU.
[Ipeamonoxum, 9yTo Ml Habmionaem 100 Taxux ABIEHMIt U BCE OHH
JTOTHYECKH OOBACHAIOTCA (PU3HYECKON MOAENBI0O HAHHOTO COOBITHA.
Ho opHO sABNEeHNE HU NPH KaKHX O00CTOATENBCTBAX, HU HPHU KaKUX
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IOIYyIEeHUAX, HU NMPU KaKUX KOCBEHHBIX ITOCIENCTBUAX He MOXET
6BITH CeACTBHEM COOBITHA, ONMMCHIBAEMOTO B PaMKaX 3TOM MOMENIH.
Jaxke OTHOTO TaKOro ABIEHUS HOCTATOYHO, YTOOHI IEpeYePKHYTh BCIO
MoJlenb U HadaThb CTPOUTH APYryw. UTobwl npencraButh 6onee Ha-
IIAAHO, O YeM HIET pedb, PaCCMOTPHM TaKyi0 QaHTACTHYECKYIO CH-
TyalHIo: BO BpeMs CHJIBHOIO BECEHHETO JOXKAA BbI YBHAEIHU M3 OKHa
APKYIO BCIBIIIKY U Yepe3 HEKOTOpOe BPeMs YCIBILIANHU IPOXOT, 3a-
T€M BBl BBIIIIM Ha KPBIIBIO U, 6YAyYH ab6CONIOTHO YBEPEHHBIMH, UTO
3TO Obla MOTHUA, BAPYT BUAUTE, YTO Ha OJJHOM H3 JlepeBbeB HEOXXH-
IaHHO co3penu A6moxH, Ha Hebe CUAIOT JBa CONMHLA, 3 BOKPYT CBETHT-
ca Bo3ayx. CBeTAHIUIICA BO3AYX BBl KO€-KaK OOBACHUIHU OnsA cebs
CHIBHOHM MOHM3aLHel MOoCle TPO30BOT0 paspaAna, BTOPOe CONHIE —
ontu4eckuM 3¢ dekToM, HO crnenbie A6IOKH OCEHHErO COPTa, KOTO-
pble MTHOBEHHO CO3pe€lIHM TOJNbKO Ha OJHOM Jiepe€Be U BEeCHOI, BHI
00BACHUTL HUKAK He MoXKeTe. Y Bac eCTh BBIOOpP: HHKakK He 00bAC-
HATH YYHAO C A6IOKaMM M HacTauBaTh Ha BEPCHUH MONHUH; UIH OT-
Ka3aThCs OT BEPCHUU MONHUHU U HUCKATh APYTyI0 PU3UYECKYI0O MOIENb
co6bITHA, KOTOPas 6bI TOTHYHO OO'BACHUIIA HEOXKUITAHHOE CO3PEBAHHUE
a16mok. K coxanenuio, 60MbIIMHCTBO YYEHBIX (MPUIAEP>KUBAIONIUXCA
TPafMIMOHHBIX B3I/IAAOB), MUINYIIUX O IPUYUHAX TYHTYCCKOTO B3pHI-
Ba, UAYT NnepBbIM nyreM. OHU OCTaBAAIOT HEOOBACHEHHBIMH HEKOTO-
pble OYEeBUIHBIE U I'PAHAUO3HBIE COOBITHA, KOTOPhlE HU IPH KaKHUX
06CTOATENHCTBAX HEe MOTYT OBITH CIHEACTBMEM IIPONieTa KOMETH UM
MeTeopuTa.

WTak, OpUCTYHIHUM K aHanHU3y TeX HEOCIHOPUMBIX (PpaKTOB, KOTO-
pble octaBun nocie cebs TyHrycckuit ¢penomen.*

®akT mepBblii. OTCYTCTBHE CNEJOB KOMETH IPH MOMNETE K
3emre.

IToner xoMeTsl 06BIYHO HabmIOmaeTcA Ha Hebe MOCTaTOYHO JONTO.
Ecmu 6H1 k 3emne mopjieTrana KOMeTa, TO €€ APKUI XBOCT 3a[[ONTO [0
BXOXJIeHUA B aTMocdepy 6T 651 06HapyXXeH Ha HOYHOM Hebe. B paH-
HOM Cify4ae HM OJUH acTPOHOM He 3a(PMKCHPOBal NojjieTa KOMETHI K
3emie.

®akT BTOpOii. MHOXXECTBEHHOCTh TPaeKTOPHIL.

TpaexTopus moboro pusnyeckoro Heb6eCHOro Tena, KOMEThI B TOM
4HClle, MO/KHA UMETh €NUHCTBEHHOe HampaBieHue. [axe ecnu Teno

*B aToit YacTH 0630pa 6ymeT MULIB MHOTAA AABATBCA MOSA COOCTBEHHAasA MHTEpHpe-
TauUsAg COOBITHIA.
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pacnajaeTci Ha 4acTH, 3TH YacTM BeEpOM PaslieTaloTcAd U3 TOYKH
pasBajia, HO HYU OJUH U3 OGIIOMKOB He MOJXXET COBEPIIaTh CIOXHbIE
MaHeBpHI, U3MEHsA HalpaBleHUe ToneTa Ha 6onee yem 30-60 rpany-
coB. B cnyyae TyHrycckoro ¢peHOMEHa C cCaMOro Hayajia BOSHHUKIO MHO-
JKeCTBO IIpo6ieM ¢ ompeneneHUEM TpaeKTOpUU Ioinera. PasHble cBU-
HeTenHu yKasblBalu pasHblie HampasineHusa. B 50-x romax XX B. mpo-
deccop H.H. CriTHHCKasd nmpeanpyHsAna MMONBITKY OonpeneneHusa (Ha
OCHOBaHHH ITOKa3aHUIl CBHUJETENEI) TOYHO! TpaeKTOpUM «bomupar.

OHa «BbIOpana u3 MHOTMX ITOKa3aHUit oyeBuaneB TyHrycckoro 6omuna
T, KOTOpbIe JaBaIH BO3MOXXHOCTh YTOYHHTDb €r0 TPaeKTOPHIO Ha Hebe...

PesynsraTr pa6oThl CHITHHCKOW OKa3ancsa COBEPLIEHHO HEOXXHUJaHHBIM. B
IIOJIB3Y TOH M APYTOil TPaeKTOPHH, a TaKKe MPOTUB KaX0M U3 HUX TOBOPHIO
PaBHOE YHCIIO CBUAETENbCKHUX IOKa3aHHU, TaK YTO HUCCIEHOBATENbHUIE IIPU-
IINOCh NPHHATh 06€ TpaeKTOpuM paBHOBepoATHBRIMH» [6, C. 110].

Crycra 30 neT 6b1na NMpeANpHHATA ellle OJHA MOMIBITKA ONPENENUTh
HCTUHHYIO TpaeKTopHio TyHIycCKoro Tena.

«...B 1984 r. [I.B. Jemun, A.H. Imurpues u B.K. Kypasnes... Boinon-
HHUIH 0O6CTOATENbHBIN CTATUCTHYECKUI aHaNMu3 BceX 708 coOpaHHBIX MOKa3a-
HUi1 oyeBuAUeB. VX paboTa BRIABNAAET MECTPYI0 KAaPTHUHY pa3bpoca Hampas-
JieHU¥ nonera 6GONMUAa, rae MPUCYTCTBYIOT He TONbKO BOCTOYHBIE U IOTO-BO-
CTOYHBIE, HO TakOKe I0)KHBEIE M 3allafiHble HAlpaBleHUA... B KOoHIle pa6oTHI
OAYH U3 BHIBOAOB cHOPMYIHPOBaH Tak: “VIMeoTcA OCHOBaHHA IIA IpenIo-
noxenus, 4To 30 mioHsa 1908 r. HabmoganoCcr HECKONBKO O0BEKTOB CO CBOH-
MH OCOGEHHOCTAMHM U NPOCTPAHCTBEHHO-BPEMEHHBIMH XapaKTE€PUCTHUKA-
Mu”» [6, c. 179].

B.A. BpoHIIT3H mOCNEe caMOTro TIaTeNbHOTO aHanu3a (PakToOB TaK
U HE CMOT ONPENeNIUTh €IUHCTBEHHYIO IIPOEKIUIO TPACKTOPUU H OC-
TaBHUJI CeMb BapuUaHTOB (puC. 57), T.K. BC€ OHH HUMEIOT AOCTOBEPHOE
nonarsepxxaeHue. Crenath BHIOOp B IONb3Y OOHON-EAUHCTBEHHON €My
He yaanocb. Ho ¥ 3Tu ceMb BapUaHTOB — pe3yNbTaT HEOINPaBAaHHO-
ro, C TOYKH 3peHUs MHOTHMX HCCIefoBaTeNell, oTOpachiBaHUA CBHUJIE-
TENbCTB MHOTHUX Oo4eBHALEeB. Eciu )Xe ocTaBUTh UX BcCe, TO «pasbpoc
TIpe/nonaraeMbiX HaNpaBlEeHHil TI0eTa TUIoTeTHIeckoro TyHTyccKoro Mereo-
puTta cocraBut 90°» [18, c. 68].

OTa myTaHHUIA ¢ BBIGOPOM TPAaeKTOpHUIl CBUAETENLCTBYET NU6O O
TOM, YTO B IIpouecce nojera TyHTycckuit (peHOMEH MEHSAN CBOe Ha-
npaBieHue, TU60 0 TOM, YTO Ten 6BIIO HECKONBKO M OHHU JIETENH B
pasHBIX HanpasieHuAX. O4eBMAHO, YTO HU TO, HU LPyroe He COBMe-
CTHMMO C KOMETHOH rurore3oi. He coBMecTUMO ¢ KOMETHOM Bepcuel U
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Puc. 57. Tlpoexuuu

TpaexTopuu- TyHrycckoro tena, no ®acry (P), 3orkuny (3), Pa-

cry u gp. (PP), Konenxuny (Ku), 3orkuny u Uuropuny (34), bponmrany (B5), Cei-
tuHcko# (C), Kpunosy (K), Snukrerooit (3) [6, c. 182].

pe3koe usMeHeHHe TpaekTopuu. Ilposenennsie ®©. 3ureneM u A. 310-

OMHBIM pacyeThl

Ieperpysok, KoTopble McnbiTana Obl nefsHad ribiba,

IIOKAa3alH{, YTO BEIMYHHA NEpPerpy3ku INpH H3MEHEHUH TPAeKTOPHUH
6n11a 661 200-KpaTHOM. [IpOYHOCTH NhAa MPHUMEPHO B CTO pa3 MeHbIIIe
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IPOYHOCTU aBUAIMOHHBIX MaTepUanoB. Tak BOT, COBpeMeHHbIE CaMO-
JIeTHl MOTYT BBIAEP>XXKUBaTh 6€3 paspylleHUs TUIUD JeCITUKPATHBIE IIe-
perpysku. «Ternepb OTBETMM Ha BOIIPOC: BHIAEPXKUT /Y JNeAsHAsA KOMeTa Ie-
perpysky B COTHH pa3 GONBINYIO TO¥, KOTOPYIO BBIEP)KUBAIOT COBpeMeHHbIE
CaMoneTHI?

Opno3snayHo — Her» [18, c. 65].

Cnenyer oO6paTUTh BHUMaHUE U Ha MOCTOAHHOE U3MEHEHHUE TPa-
eKTOPUM IoyeTa. BHavane noMuHnpoBano (OCHOBAaHHOE Ha MHOXe-
CTBE IMMOKa3aHHUIT OYEBULIEB) IIPEICTAaBIEHUE O IBYXEHUU TYHTYCCKO-
rO TeNa «C Iora Ha ceBep». Ho xorpa yepes MHOTrO JIET paliOH KaTacTpo-
¢b1 uccnemoBanu 6omnee mogpo6HO U 6bna 0O6HapYKeHa OCh CUMMET-
pUH BBIBana neca (Tak HasbiBaeMas «TyHrycckas 6abouka»), To MHe-
HHE O HallpaBJIeHUU IONeTa pe3KO M3MEHHUNIU. «BBUAY TOro, 4T0 OCH
cuMMeTpUH 6a60YKH OTOXIECTBHIN C NPOEKUHUENR TPAEKTOPUH TYHIYCCKOTO
Te/la HEeNOCPEACTBEHHO Nepe] B3PBIBOM, NPeACTaBIEHUA HCCIefoBaTeneil-
IIepPBONPOXOALIEB GBIIN MPU3HAHBI 3a6MyXeHueM, a B mpobneme ¢ cepenu-
HBI 60-X rOJI0B BOLAPHUIOCH yOEXKAEeHHE O TPAEKTOPHH «C BOCTOKA Ha 3afagy.
HecMoTps Ha TO YTO TaKOil BHIBOJ IMPOTHUBOPEYUN NOKA3aHUAM COTEH JIIO-
meit!» [18, c. 44]

OueHp BakHOoe HabniogeHue mpuHamnexut A. OnbXoBaTOBY:
«...Bce Tpu mpepnoxxkeHHbie B pasHOe BpeMs TpaekTopuu «TyHrycckoro me-
TEOpUTa» NPOXOAAT BOMU3H MOIIHBIX TEKTOHMYECKHX Pa3oMOB (Tak Ha3sl-
BaIOT rmy6oKHe TpelmuHbl 3¢eMHON KOPBI, OOBIYHO IPHChIIAaHHBIE TIOPOAOH U
IIO3TOMY «HCBHJIPIMI:IC»)... KOTOPBI€ NIEPECEKAOTCA MEHEE YEM B CTa KHJIIOMET-
pax K BOCTOKY OT «3HHUIeHTpa». BOCTOYHAA TpaeKTOpHS COOTBETCTBYET IIPO-
nety cBeTsnerocs o6pasoBaHus Hapn BepesoBcko-BanaBapckum pasmoMom,
I0r0-BOoCTOYHasA — Hag Hopunbcko-MapkOBCKHUM, 10XXKHags — Haj AHrapo-

XerckuM, AHrapo-Bumoiickum u np.» [18, c. 45].

9To o4eHb BaxKHOe COO6IIeHHEe, TOCKONbKY OHO MO3BONIAET IpeN -
IOJIOKHUTH, YTO B JaHHOM clydae Habmwoganca noner IT-Buxps, Ko-
TOPHI¥ Boluen B atMocdepy co cropoHsl CONHIA, MepBOHAYANbHO
IBUTANCA BAONMb OMHOTO M3 Pa3IOMOB C Iora Ha CeBep, 3aTeM U3MEHMI
TPAeKTOPHIO Ha CeBePO-3aMafHYIO ¥ 3aBEepILUMI CBOI IyTh BIONb Tpe-
ThETr0 PasioMa, KOTOPBIA TAHYICA C BOCTOKa Ha 3amaj. M3meHneHue
TPaeKTOPHUHU MOTJIO HPOUCXOAUTH JOCTATOYHO PE3KO, YTO MEHSANO
dopMy BHellHero HposBneHUs IT-BUXpA U BBI3BANO pasnUYHBIE
3NMeKTPOMarHUTHHIE U 3BYKOBble 3({(QeKTsl, MPH 3TOM OT BHUXPA
MOTTTH OTCOENUHATHCA (PparMeHTH, KOTOpHle MpuobpeTanu caMo-
CTOATENbHOE JBUXKEHUE M TpaekTopuio. [loBTOpuM, 4To 3dUpHBIE
BUXPHU HE MMEIOT HHEPUMOHHOTO MOMEHTa, CBOMCTBEHHOTO Belle-
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CTBEHHBIM TeJlaM, H BCE€ pacyeThl Ha MEPETPy3KH B NJAaHHOM Clyd4ae
NuHIeHBl cMbIcna. UMEHHO ITO3TOMY «MHOTMX HCCIefOBaTeNneil CTaABUIH B
TYIHK CBHAETENbCTBA, KOTOPble YKa3blBanu Ha KPUBOMUHENHBI (Iyroo6-
pasHbIif) XapakTep TpaeKkTopuu TyHrycckoro 6onuaa B atMocdepe. Hekoro-
pble M3 IOKa3aHU! OXHO3HAYHO CBUIETENBbCTBYIOT O BUAUMOM ABHXEHMH C
manespom» [18, c. 64].

®dakT TpeTHii. AHOManbHOe CBeYyeHHUE Heba.

«IToxanyit, Hau6onee 3¢pdekTHBIM U3 MOCIeACTBUI MameHua TyHryccko-
ro MeTeopuTa OBIIO aHOManbHOE cBedyeHUe Heba B HOYb ¢ 30 uioHA Ha 1 HioNA
1908 r., HaGnoxaBIIeecs Ha TPOMafHOM npocTpaHcTBe JamagHoit Cubupwu,
EBpomeiickoit yacTu Poccuu M noduTH Bo Bceit 3amagHoit EBpome BInoTh no
BpuTaHCKHX OCTPOBOB... B nBe mocnepyomue Houu (1 U 2 HioNA) Koe-rThe
CBeYEeHHE TOXe HabMoAanoch, Ho O6vIcTpO cnabeno. Ecte cBefeHHUA, YTO OHO
Ha6MIOAaNnoCh M B [IpeALIeCTBYIOL(HE HOYHU...» [6, ¢. 75]. Tak B.A. BpoH-
LHIT3H HaYMHaeT ONUCAaHHE 3TOro 3araflo4Horo, JOCTOBEPHOrO U Ha-
6mo/1aBIIerocd MUINTHOHAMHU NIOAEH ABIEHUA, KOTOPOE COBEPIIEHHO
He COIIacyeTcs ¢ KOMeTHO# runote3oi. Oco6eHHO ecnmu y4ecTh, 4TO
CBeYeHUE HAYANOCh 3a HECKONIBKO JHEH Io mageHus TyHTyccKoro Tena.

«“Heo6bIKHOBEHHOE U pefKoOe fABJIeHUEe HAOMIONANOCh B HOYb ¢ 17 Ha
18 utonsa cT. cT. He60o NMOKPHITO T'YCTHIM CHOEM TYY, IBET JOXAb, H B TO XK€
caMoe BpeMs HEOOBIKHOBEHHO CBeTno. Yxe 11 4 40 MHH HOYHM, H BCe TakK
>Ke CBeTno, B 12 4 TOXe, B IIepBOM 4acy Tak xe. Hacroneko cBeTno, 4ro Ha
OTKPBITOM MECTE€ MOXHO HOBOJBHO CBOOOAHO NMpoYecTh Menkuit mpudT ra-
setsl” (cTymeHT A.A. IlonkaHoB... B 6yayieM akageMuk-reonor, Kocr-

poMcKas rybepHus).

“SI cToama Ha BbICOKOM OOpbiBe Haj YepHBIM MOpPEM... TIALENA C U3yMITe-
HHMEM Ha He6O U CIIpalllMBajia BCeX OKPYXKaIOUIHUX — OT4Y€ero cBerno B 11 Houu?
ITomHIO 1 1 caMO He60 — OnengHOe, B MATKUX PO30BaTO-CePEeOPUCTHIX 00/T1ay-
xax...” (E. Tumxuna, Opmecca)» [6, c. 76].

B apxuBe ToMCKoO# rHAPOMETEPOIOrUIECKOM CTaHUUU OblIa Hali-
IeHa MHTepeCHas 3alHucKa. B Helt roBopuTtcsa cnenymouiee: «B 1908 r.,
17 uioua Bo Bceit EBpomneiickoit yactu Poccun Habmiomanach HeOOBIKHOBEH-
Haa «6emasg HOYb» WIM «HOYHasfg 3aps», OKpacuBIIas Heb6O Ha CTOpPOHe 3a-
KaTa B pasAU4Hbie 1IBETa OT KPaCHO-PO30BOrO O 3€I€HOBATOrO K 3eHUTY. B
OCBEIIeHHOM 3TO 3apeil MPOCTPAaHCTBE OBUIM BHAHBI YPE3BBIYAMHO TOHKHE
M BBICOKHE BOJOKHHMCTBIE MM IONOCHBIE ApPKO-cepebpucTrie ob6maka. Cuna
CBeTa 3TO¥ 3apM TaM, Tge He Melllaia 3TOMy 06/MaYHOCTH, BCIO HOYb Oblna
HaCTONMBKO BEMHKA, YTO MOXXHO OBbIIO YUTAaTh M PacCMaTPHUBATh MpeAMEeTHl Ha
NaneKoM pacCTOAHMM. JTO sABNeHHMe Habmiomanock B OMMXailliHe AHU [0 U
nociae 17 uioHda. MecTaMu IUMHM MHTEHCHBHBIE TPO3BI, MOTrOMa C TPajoM,
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BOO6I1Ie AOXITHBOCTh H KOMHYECTBO OCAAKOB B 3TH JHH MOBBICUIHCh...» [6,
c. 80-81].

OpHuM U3 mepBHIX U3y4YaTh 3Ty npobnemy Hayan A.M. lllenpok,
BBIIBUHYB «TPH BO3MOXXHBIX OOBACHEHHA: 1) ceBepHOe cUAHMUE; 2) BeChbMa
BHICOKHE M TOHKHe ob6maka, oceemeHHble ConHueM; 3) MPOHUKHOBEHHE
MENKO# MBUIM B BEpXHHUe CIOH atMocdepsl» [6, c. 76]. B manpHeiteMm,
Kak nuurer B.A. BpoHIUT3H, aHaIM3 NepBOA BEPCHUH IMPHUBEN K IpU-
3HAaHUIO ee HEBO3MOXXHOM, BTOpas BepCHUA MOCIe NONTON AUCKYCCUH
TaK>Ke OblNa MpU3HaHa ManoBepoATHOM. OcTanach TONBKO TPEThA Bep-
cuss — nblIb. Ho 1 3Ta BepCcHA CTONKHYNACh ¢ PAAOM TPYLHOCTE.

«M.T. 30TKHH OTMeyYaeT B cBOgit paboTte paAn 0cOOEHHOCTei aHOMANbHO-
ro CBeYeHHsA. ITO, BO-MEPBBIX, €T0 OBICTPOE PACIPOCTPAHEHHE HA TPOMATHOE
npoctpaucTBo — 10 6500 xMm (Anrnus, Vpnanaus). Takoe aBrneHHe Henb3s
O6'BACHUTH IIEPEHOCOM TBINH BETPaMH; 3HAYHUT, IIbUIb BJIETE/A B HALlly aTMOC-
dbepy onHOBpeMeHHO ¢ TYHTYCCKHM METEOPHUTOM.

BO-BTOprX, HEINMOHATHO, KaK MOTJIO CBEYE€HHUEC Ha6JIIO,T.[aTI)CH B KOXKHBIX
ropoaax (Bopmo, CeBacronmons, CraBponoinb, TalIkeHT), TAe MOTPy)KeHHe
ConHua nox ropusoOHT OBIIO CTONb BENHKO, YTO MPAMBIE CONMHEYHBIE MYYH
MOFJIM OCBEIlaTh NHIUb OYE€Hb BbICOKHE cnou atMocdepsl (600—-700 kM), rae
IblIeBble YaCTHUHI 3aepP>KUBATHCA He MOTIIH.

B-Tperbux, aHOMaNbHOE CBeYEeHHE NPOLOIDKATOCH TONBKO TPU AHA, TOTAR
KaK MOCHe U3BepXXeHUA BynkaHa Kpakaray oHO Anunocs Mecamamu» [6,
c. 85-86].

N.T. 3oTkuH paccuuTai, 4To ecnu 65l nbIIb ObINa 3aHeceHa B aT-
Mocdepy koMeToit (a Ipyroit MCTOYHHMK IBIIU Aaxke He obcyxpaer-
ci), TO IBUIb He Moriaa 6l momacTh B Takue ob6nacTH, Kak EBpomeiic-
kaa vacTh Poccuu u 3amapHas EBpoma, kak pa3 Tynma, riie aHOMajb-
HOe CBedeHHe Habmojanocs Hanbonee CUNBHO. DTO 0OCTOATENBCTBO
IIPaKTHYeCKU MepeyepKUBAIO KOMETHO-IIBIIEBYIO BEPCUIO AaHOMA/IbHO-
ro cBeuenun. [loaromy B.A. Bponuiran B 90-x rr. XX Beka nomsitan-
Cfl CHATh NPOTHBOpEYHE: OH INPEAIONOXHI, YTO CBeYeHHEe BO MHOI'UX
obnmacTax (rme oHO He MOTJIO OBITH IO YIIOMSHYTHIM BbILIIE IPUYHHAM)
06 bACHAETCA BTOPUYHBIM paccessHUEM CBeTa BHYTPH IbUIEBHIX 06na-
KoB. [laxke ecmu pacyeTsl B.A. BpoHIlIT9HA M CHUMaIOT TpobiIeMy reo-
rpa¢u¥ aHOMaJIBHOTO CBeYeHUs (4YTO HEOOXOAMMO ellle pa3 TLIATENb-
HO IIPOBEPHUTH), HO COBEPIIEHHO He PEIIAIOT APYTYI0 npobneMy — Bpe-
MeHHY1I0. KOMeTHas IBINb HE MOXET 33 TPU AHA OCECTb Ha NMOBEpX-
HOCTh 3eMIH. DTO AOKA3bIBalOT U MHOTOYMCAEHHBIE PacueThl APYTHX
aBTOpPOB [22], u daxTHIeckHe cOOBITHA, HATPUMEDP HU3BEPXKEHHUA BYII-
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KaHoB. bonee TOrO, €CTh CBEieHUSA, YTO CBEYEHHE HAYAIOCh OO Iaje-
Husa TyHrycckoro tena Ha semmo. Ho Bemb y KOMeTBI XBOCT c3anH, a He
ciepeny. ClnefoBaTenbHO, ecii OBI TPUYUHON CBeYeHUSA OBUL IbIIEBOIL
XBOCT KOMETBI, TO OHO Ha4anochb 6b1 ToMbKO nocine TyHrycckoro B3pbpiBa
U Onunock 661 MecsinaMmu. CBedeHue e (YTO ABAAETCA HEOCTIOPUMBIM
daxkTOM) HavyanoCh 3apaHee U MPOMOKANOCH BCErO0 TPH AHA IMOCHE
TyHrycckoro co6bITHA.

Bce mepeuncineHHble paKThl TOKA3bIBAIOT, YTO KOMETHaA THIIOTE3a
BeCbMa COMHHUTeNbHA. bonee Toro, eciu CTOpOHHUKU 3TOH THIIOTE3BI
HE CMOTYT CHATH NMPOTHUBOpPEYHE, CBA3AHHOE C MpeABapUTENbHLIM Ha-
YaJIOM CBEYEHUSA U ero KpaTKOBPEMEHHOCTHIO, TO KOMETHaA TUIIOTE-
3a MO/DKHA OBITh OKOHYaTe/IbHO OTOpOIlleHa KaK He COOTBETCTBYIOIIas
peanbHbIM HabMIONEeHUAM.

IToBTOpHUM 3Ty TOYKY 3peHua cnoBamu A. OnexoBatoBa u b. Po-
OIUOHOBA:

«1) 3a HecKONbKO AHEeH XBOCT (MIM KOMAa) TMIIOTETHYECKOM «KOMEThI»
JO/DKEH OBII OKYTaTh BCIO MMOBEPXHOCTH 3eMIH. AHOMANIHUH e OBIIH cocpe-
LOTOYEHBl B IpelielaX YKa3aHHOW BBILIE TEPPUTOPHH, KOTOpHIE, K TOMY XKe,
HaXOJATCS BHE MECTa «IMajeHHA».

2) KoMeTrHas mbinp BO/KHA 6bma 6B OCTaThcsl B aTMOcdepe Ha NpoOTA-
X€HUY MHOTHUX HefleNb. AHOMAaMUM XK€ MCYe3NH 3a HeCKONbKO HHEIX.

3) OrpoMHOe KOMHYEeCTBO KOMETHOM IBIIH, CIOCOOHOE MPOU3BECTH
IOCTaTOYHOE paccesHMEe COMHEYHOTO CBETa, NOIDKHO OBINO OBl MPUBECTH K
3HAYUTENLHOMY YMEHBIIEHHIO NPO3PAaYHOCTU aTMochephl. A B «IHH CBeve-
HUS» 3HAaYUTENHHOIO YMEHbBIIEHHSA NPO3PavYHOCTH arMocdeprsl He OTMeya-
JIOCb...

4) CBeueHue HOYHOro He6a Habmomanoch U Ha JOCTATOYHO HH3KUX
IIUPOTAX, IJle HOUbIO CONHEYHBIH CBET HE OCBEIUAET JaXK€ CaMBIX BBICOKHX
cnoeB armocepsni. [I03TOMY TaM aHOMAIHM YXK€ TOYHO HE MOTIH OBIThH
06ycnoBieHbl paccesHHEeM COMHEYHOrO CBeTa Ha KOMETHOI IIbITH.

5) HuxkoMy He yZamoch HaGMOAaTh THIIOTETHYECKYIO «KOMETY», C/leOBa-
TeIbHO, HIH ee BOBCe He ObIo, MMM OHa Oblna 0YeHb HeGONBIIOH H BPAJ
M MOTJIa JaTh CTONb SpKMe BUALI ONTHYECKUX aHOManuii. [laxxe korga 3em-
na B 1910 r. nepecexna XBOCT M3BECTHOH CBOEH SIPKOCTHIO KoMeThl [annes,
CKONBKO-HHOYZIb 3HAYUTENbHbIE AaHOMANUH CBEeYEHHUS Heba OTCYTCTBOBAIH»
[18, c. 172].

®daxT yeTBepThIii. OTCyTCTBME KOMETHOTO BellleCTBa.

B.I'. ®ecenkoB B cBoeM Aoknafe Ha lllecToit MeTeopuTHO# KOoHDeE-
peHIHH OTMETHIN emie OAHY NnpobieMy B MCCIefOBaHUHM TYHTYCCKOTO
dpeHOMEHA.
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«B cBA3M ¢ 9TUM CHOBa BO3HHMKaeT BOIPOC O TOM, KaKoe BeliecTBo Oblno
IIPUHECEHO B NOYBY B pe3yanTare nageHus TyHrycckoro mereopura 30 HIOHA
1908 r. Hukakux crmenoB nogo6Horo BelecTBa, Kak U3BeCTHO, IO CHX IOp He

66110 06HapyXeHo...» [6, c. 108].

«ITox pyxoBopctBom IO.M. EMenpssHOBa IpOM3BOAUNOCH BhHIZleNIEHHE
IBUIM C TIOBEPXHOCTH BBICOKMX ITHeN — «CcTOn60B» (mepeBneB, 0061OMIEHHBIX
B3pbiBOM 1908 r.). IIpeaBapuTenbHOE HCCEnOBaHHE [TOKA3a/I0 NpeobagaHue
3eMHO#M, KBapleBOM IBIIM U OCTATKOB JPEBECHHBI, HO HE MO3BOJHUIO BhIf-
BUTh METCOPUTHBIC YACTHUILHI...

Bce mpo6bl, B3sATHIE BOMH3H OT 3MHULIEHTPA, ITOKA3a/IH COBEPIIEHHO HHY-

TOXHBIE KOHIIEHTPAllMM METEOPUTHBIX mapukoB» [6, c. 130].

N B TO Xe BpeMSA «B ClI0€ IPeHNaHACKOro nbaa 3a 1908 r. copepxurcsa
aHOMaNnpHO 601bIIOe KOMUYECTBO 3eMHOM mbinu» [18, c. 181].

W3 comocTtaBneHUs 3TUX OYEBUIAHBIX PaKTOB MOXHO CHENATh
JIMIIG OAYH BHIBOJ, YTO B3PHIB B 1908 I. HOAHANT OTPOMHOE KOMHYECTBO
3€MHOTO BellleCTBa, HO HUKaKHe KOCMHYeCKHe PHU3HIYECKUE TeNa B 3TOT
rojl He B3pbIBANMUCh.

@akT nareiil. PU3vyeckad HEBO3MOXHOCTb B3PbIBa A7pa KOMETHI
C BBIIENIEHUEM NYYUCTOH IHEPTHMH, IIPUBEAIIEH K OXOTY Jeca.

B smuueHTpe cOOBITHIT 06Hapy>XeH I'MTaHTCKUI BbIBAaNl /eca Io-
nagblo 6onee 2000 xM?, a BHYTPHM 9TOro BBIBa/lia HaleHHI epeBbi,
KOTOpHIe MONYYMIU NYYUCTHH oxor. B.A. bponmTaH, npoananusu-
pOBaB BCE€ BO3MOXXHOCTH MOABIEHUA TaKUX MOCHEICTBUM, NPUIIEN K
BBIBOJZY, YTO €IUHCTBEHHOM BO3MOXXHOM IIPUYMHOM TAKUX KAaTacTpo-
duyeckux paspylieHUt Mor 6BITh B3PHIB B aTMocC(epe Ha BBICOTE
HECKONbKUX KUIOMETPOB. Bepcusa B3opBaBIIErocsa MeTeOpPUTa OTBEP-
THyTa B HacTosfllee BpeMs IPAaKTHYeCKH BCEMM H3-3a OTCYTCTBHA
XOTh KaKMX-TH60 ClIeJOB KOCMUYECKOro BellecTBa. XapaKTep Ny4Huc-
TOTO OXKOTra IIPHUBENI B CBOE€ BpPEMA HEKOTOPBIX MCCIENOBaTENEN K M-
II0Te3€ O ANEPHOM B3PBIBE Haj Tairofl — HACTONBKO CHIBHO ObIIHU
060xxeHbl fepeBbsa. Ho BeIiMONHeHHbIe BIOCIENCTBUU 3aMephl He
00Hapy>XHITH HUKAKOTO INPEBbIIEHUsA PafHOaKTHUBHOCTH Hajx ¢oHo-
BBIM. Y TpaIMIIMOHHOM HAayKH OCTABalOCh TOJNBKO OJHO: AOKa3aTh,
YTO B3PbIB IIPOM3OILIEN U3-3a CHIBHOTO Ileperpesa AApa KOMETHI IIPH
nonere ee B aTMocdepe.

«Tpe6oBanoch 06BACHUTL PU3HYECKHUI MEXaHM3M CaMOro B3psiBa. Ilo-
4eMy IIpU NOCTENEHHOM M3MEHEHHH BCeX NapaMeTPOB, OT KOTOPHIX 3aBUCHT
HarpeB NeTALIETO Tena (IIOTHOCTL aTMoc(ephl, CKOPOCTH IMO/NeTa), BHE3am-
HO JIO/DKEH HAaCTYNHTh Nepexof BceH ero KMHeTHYeCKO# 3HEprHH B TEIIOBYIO,
4TOOGBI IPOH30LUEN B3PHIB?
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...Jlem, B oTnIuYHe OT KaMHA M >Kelne3a, IIpo3padyeH Ana uanydeHus. [le-
pelaya Tenna BHYTPb M3MydeHHEM IPUBEAET K MOCTOAHHOMY IIPOTpeBy BHYT-
PEHHMX 4acTeil JIEASHOTO TeNa, U, Korga OymeT JOCTUIHYTa KpUTHYECKAs] TEM-
nepatypa ¢a3oBoro mepexosa, ne, MFTHOBEHHO BCKHIIMT BO BCeil CBOeH Mac-

ce. TOT MpoLECC... HA3BAIH Menao6uiM 83pvieom» [6, c. 141-142].

Utax, B.A. bpoHIIT3H ¥ HEKOTOPHIE JPYTHe UCCIEAOBATENU CUM-
TAlOT IPUYUHOMN B3PHIBa MEPErpeB NeAAHOTO ANpa KOMETHI IIPHU IOJe-
Te B aTMOcdepe CO CKOPOCThIO HECKONbKO KHJIOMETPOB B CEKYHIY.
[ToBTOpUM, 4TO 3TO eNMHCTBEHHasA IMPUYHMHA B3PHIBa, KOTOpas MOTJa
6BITh IIpeIoXKeHa B paMKaX TPagUIIMOHHON HayKH.

PaccMoTpuM 3Ty Bepcuio B3pbiBa 6onee noppo6bHo. IlepBas Tpyn-
HOCTbB 33aK/IIOYA€TCA B TOM, 9YTO «KOMETa NpPEnCTaBAAET c060it KoM I'pA3HO-
ro CHera B KOCMOCeE... HCPCI[KO Ha6JIIOJ.'[aCTCH pPa3nen€nue€ KOMET Ha YaCTH...»
[30, c. 10, 20]. CnenoBaTenbHO, KOMETHI 3a4aCTyI0 He BBIIEP>XUBAIOT
OUHAMUYECKMX Harpy3oK AaXKe IPU IoJleTe B BaKyyMe B OKOIOCOII-
HEYHOM HPOCTPAaHCTBE U Pa3sBaIUBAIOTCA Ha YaCTH JaXKe IOJ BO3MAEH-
CTBHEM CONMHEYHOro cBeTa. HO IIOTHOCTH BemiecTBa B 3TOM IIPOCTPaH-
cTBe — Bcero numb 107 r/cm’. TpynHO mpencTaBUTh, YTO 3TOT PHIX-
JIBII CHEXXOK BlIeTaeT B aTMoc(epy 3eminH, INOTHOCTh KOTOpo¥t B 107
pas (!) 6onbine, ¥ He pasBanMBaeTcd IPU 3TOM Ha 4yacTH. Ho eme
6onee TPyOHO MPENCTaBUTh, YTO 3TOT CHEXOK OyNET JIeTeTh IIeNBIM
KYCKOM M HarpeBaThCs, TOKa He B3OPBETCA OT HaB/IEHHs Mapa BHYT-
pHU ero «xopmyca». PaccuurbiBan nu kTo-HHOYnb (M3 CTOPOHHUKOB KO-
METHOIf THMIIOTe3bl) Ha MPOYHOCTh TEJO0 KOMETHl IpPH IOJIETe ee B aT-
Mocepe 3emnu? Ilouemy oHM ybexxmeHBI, YTO KOMeTa IpPeJCTaBAsAET
c060it LEeNnbi KYCOK JIbJIa, B TO BpeMsA KaK aCTPOHOMBI YTBEPXKIAIOT,
YTO TeNO KOMET MMeEeT PHIXIYI0 HEOXHOPORHYIO M HENMPOYHYIO CTPYK-
Typy?! Jaxe ecnu B aTMocepy BieTen pemkuii TUI KOMETHI-IbAUHEL,
TO II0YeMy HarpeB BHYTPH ee Tena OymeT paBHOMEPHBIM M Iap, Mpex-
e 4eM NPOU30WAeT OAUH OONBIION B3PHIB, HE YHIET Yepe3 MHOTO-
YYCIEeHHbIE TPEeIUUHBI B ee Texe?! Benp, kak M3BeCTHO, YTOOBI IMap M3-
HYTpH B30OpBaJl KOTEN, B HEM He AOIDKHO ObITh HUKAaKHUX TPEIIHH H
orBepctHii. Eme ogHa mpobnemMa 3akmiodaercsa B TOM, YTO JNY4HCTHIM
HarpeB BHYTPEHHOCTEH KOMETHI BPAH 1M BO3MOXXEH HMEHHO IIOTOMY,
4YTO Tel0 KOMEThl — «KOM I'PA3HOro cHera». QO4eBHIHO, YTO Yepes
TPASHBIN CHEr NYYHUCTHINT HarpeB He CTonb 3¢ ¢eKTHuBeH, KaK depes
YUCTHIA neq.

OpnHaxo Bce )Xe MIPeANnoNoXKUM MaoBEePOsTHOE, YTO BHYTPU KOoMa
IPA3SHOTO CHera o6pasoBanach I'MraHTCKasa meperperas o61acTe, KOTo-
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pasg MTHOBEHHO BCKHIIaeT M obpasyer map. Bo3aMo>XHO, 4TO 3TO fei-
CTBUTE/IbHO NMPHUBENO K CMTAHTCKOHM BO3AYyIIHOM BOJNHE, KOTOpafg H
noBanuna nec. Ho cMoXeT M Tako¥f Iap BBI3BaTh OXOI JIepeBbeB U
IIPUBECTH K JIeCHOMY mnoxapy?! Heyxenu BeipBaBIIMIICA IIap, TeMIle-
patypa xotoporo 100°C unu pmaxe 60snblie, Ha BBICOTEe HECKONbKHUX
KHIOMETPOM BBI3BIBET TaKOE€ MOILIHOE TEIN0BOE U3NMydeHHe, COMOCTa-
BHMMOE€ C AiepHBIM B3pbIBOM? Benp MoBepXHOCTH AepeBbeB Oblia He
omrmnapeHa (!), a coxxokeHa MrHOBeHHO. Sl He MOHMMar0, KaK Mmap MOT C
BBICOTHI HECKONIBKMX KHIOMETpOB obxxeub epeBbsa. Tem Gonee 4To me-
TanbHOe o6cnenoBaHue, nnpoeeneHnoe U.M. XypasneBrsiMm, nokasano,
YTO «TeMOepaTypa, IpH KOTOPON MPOHM30LIEN OXOT... cBolile 300 rpaaycos,
4 YYHUTBIBAs BO3MOXHOCTh MIHOBE€HHOTO BO3NECHUCTBUA, BUIUMO, HE MeHee
1000 rpagycos» [12, c. 119].

B.A. BpoHIIT3H NPUBOIHUT CCHUIKU Ha paboTHl MO0 HCCIENOBaHHUIO
0)XXO0ra, B KOTOPHIX B pe3ylIbTaTe U3Y4YEHHUS MOBEPXHOCTH 000XOKeH-
HBIX JI€peBbEB HaeTCA OLIEHKa «IMHUTENIbHOCTH BO3JAEHCTBUS U3NyYe-
HUA OT 2 10 10 c» [6, c. 224]. U TyT >Xe OH JenaeT HEOXHUIAHHBII

BBIBOJI: «C Hallleii TOYKH 3pEHHA, JIUTENbHOCTh B 10 ¢ cOBepILIeHHO HENpH-
emieMa (He 6ymeT TOYEYHOrO HCTOYHMKA!), a 3HaYeHUe B 2 C MOXXHO CYHTATh
BEPXHUM IIpeNeNIOM NIUTEIBHOCTH BO3[EiCTBUA H3NydeHud. Peanbno (3! —
C.C.) aTa Benu4HHa FO/DKHA 6bITH (MomyepkHYTO MHOI. — C.C.) 3HaYMTeNIb-

HO MeHbIle, mopaka 0,1 c...» [6, c. 224].

Tyt BCce nmepeBepHYTO. HeCKOIBKO He3aBUCHMBIX MCCHAEOBaHHUII
II0Ka3aJii ONHO U TO XK€ — peanbHBIN XapaKTep 0>KOra JepeBbeB Ta-
KOB, YTO BO3[eHCTBUE IJIMIOCH He MeHee 2 cexkyHI. B.A. bponmTsH,
CO3J1aB TEOPETHUYECKYI0 MOJENb B30PBaBIIEHCH OT IeperpeBa I'MbIOBI
JIbJ1a, BBIYMCAMIL, YTO BpeMs B3pbIBa HUKAaK He MOXeT OBITh 6onbiie
0,1 cexynnbl. UTo aTo 03HavaeT? To, YTO CIeAyeT OTKa3aTbCH OT MO-
[enHu B3pbIBa JeasHoi koMeThl. Uto xe memaer B.A. bponmran? OH
ykasbiBaeT (!), KakuMu HOMKHEBI ObITh (pakTHYecKUue HabmoneHud. [a,
yero He cfenaemllb pagy CIIaCeHHA €AUHCTBEHHOH «peanbHOM» THIIO-
Te3bl. ‘

B nenoMm Bca Mopaenb B3pbIBa fiipa KOMETHI BHITAOUT HEIPaBIO-
Hof06HOM M CONEP>KUT MHOXECTBO NpoTHBOpedyuit. [IoHATHO, YTO
PHIXJIBI KOM TPA3SHOrO CHEra HMKaK He MOI B30pBAaThCA MIHOBEHHO,
kKak 6om6a, ¥ co3/aTh 30HY OXOra Ha TMTaHTCKOM IUIOIIaf¥.

PaxkT mecroi. PopMa Iy4IHCTOrO 0XKOra.

U3 nucema Kynuka: «Bca 6biBIIas pacTUTENBHOCTh KaK KOTIOBHHBI,
TaK PABHO H OKPECTHBIX T'Op, a TAaK)XX€ B 30HC HECKOJNIBKHX KHIOMETPOB BOK-
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Puc. 58. Cxema ob6nactu nmyuucroro oxora (no H.B. BacunseBy u I0.A. JIsBOBY):

1 — oxxor He ob6HapyXeH; 2 — MaKCHMaAbHbIH AUaMeTp 0OO0MOKEHHON BETKH He
IpeBBILIAET 5 MM; 3 — MaKCHManbHEI AUaMeTp 0603¥OKeHHO! BETKH JIEeXHUT B HH-
TepBane or 5 1o 10 MM; 4 — 060XKEHbI BETKH AUAMETpPOM CBhImIe 10 MM; 5 —
rpaHuUBbl 0671aCTH, B KOTOPOH NMPOCHEXKUBAIOTCA CIefbl 0XKOTa; 6 — rpaHHIbI 06a-
CTH, Tle UMEIOTCA CYLeCTBEHHBIE CIEABI 0XKOra (0603OKEHbI BETKH C MAKCHMaNbHbIM
ANAMETPOM He MeHee 5 MM); 7 — och cumMeTpuu. Macrura6 1 : 200 000 [6, c. 167].

PYr HHX HECET XapaKTEpPHBbIE€ CAe€Nbl PaBHOMECPHOrO CIDIOIIHOIO OXOra, HE
TIOX0XKEro Ha Clefbl OOBLIYHOro moxapa...» [6, c. 34]. Cxema obnactu ny-
yucToro oxora (12x18 xMm), nmpuBeneHHas Ha puUcC. 58, BHI3BIBAeT pAX
BOIpocoB. Bonpoc nepseiii: moyemy popMa Iy4HUCTOTO 0XXKOra He KpYyT-
nas, a aineo6bpasnas? Bonpoc BTopoii: moyeMy BHYTpH 3TOH 06/macTH
(He3aBMCHMO OT PacCTOSTHUSA OT LIEHTPa) eCTh JepeBbsi U CHIBbHO 060-
XOKEHHBIE, H COBCeM He 060keHHBIE (CM. puc. 58).

Ha nepsriit Bonpoc B.A. bpoHIIT3H flaeT OTBET, KOTOPHIA HE CO-
IJIacyeTcs C OIMMCAaHHBIM MM JX€ MeXaHM3MOM B3phiBa. [lo ero MHeHHIO,
aneobpasHas PpopMa «xopomo o6bACHAETCA CYMMapHBIM BO3JEACTBHEM
M3Ny4YeHHUS B3PBIBHOM BONHBLI M OTCOEAHMHEHHON YJapHO# BONHEI, COIIPOBOX-
naBiei TyHrycckoe Teno. UHTeHCMBHOCTD HapacTana mo Mepe HPHOMIKeHUA
K 3eMHOM noBepxHocTH. [ToaToMy 06nacTh 0Xkora ¢ 3amajia Ha BOCTOK pacIu-
panachk nmocreneHHo. O6nacTp AeficTBUA B3PHIBHOH BONHBI OTPaHUYEHA OKPYXK-
HOCTbIO, BOCTOYHBII CEKTOP KOTOPOW M CIYXXHT IPaHHIleil 006/1aCTH OXKOra C
BOCTOKa» [6, . 166]. Bo-miepBBIX, B 3TOM OOBACHEHHH HENOHATHO, KaK
yOapHasA BONHA OT JIETAIIEro KOMa Ips3HOTO CHera Morna (IOoCTeneHHo
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HapacTasi) BbI3BaTh OXOT AepeBbeB. [IpuyeM cTemeHb 0XKOra Takas e,
KaK OT B3pBIBa «IIapOBOTro KoTia». Heyxenu 3To HpU3HIECKH BO3ZMOX-
HO? Bo-BTOpHIX, HETIOHATHO, O KaKO OKPY>XXHOCTH B 067acTH B3PHIB-
Horo oxkora nuuieT B.A. Bpoumtan (cM. puc. 58).

Bropyio npo6nemMy — nokanbHOCTh 30H oxora — B.A. bpoHiTaH
gaxe He obo3HavaeT. Inu oH ee MpOCTO He 3aMeTHU/ Ha CXeMe, UIH
He CTaJl 0 Hell MHUCaTh YMBIIUIEHHO, T.K. HUKaKUMH NapaMeTpaMH I10-
JieTa KOMETHI HEeBO3MOXHO OOBACHUTH, IOoYeMy BHYTPU 3TOM 30HBI
ecTh 06/1acTH, Tlle AepeBbs CHIBHO O00XOKEHBI, a pANOM 00/1acTH, rae
nepeBbsa BooOIe He momydynnu oxora. He mMoxxeT B3pBIB HIH yAap-
Has BoNHa (?) IOKAaIBbHO BO3MENCTBOBAaTh HA IPOCTPAHCTBO BOKPYT
cebs.

Ha 3ty mpo6nemy ykasanu A. OnbxoBatoB U b. PoguoHos. «...B
SIIUIIEHTpE ylenenu 1ienble poliu NE€PEBLEB, IIPUYEM HEKOTOPBIE€ U3 NE€PEBb-
€B, B TOM YHCIE¢ OOJHMHOKO CTOAHIIME, BOO6II(C HE€ MMEMH HHKAKHUX CIeIJOB
0>XoroB!.. ¥ nmoBpexNeHHBbIX JepPeBbEB €CTh OXKOTY THMIIA «ITHUYHUN KOTOTOK»
HIN «yronex» (0XXOTH MeCTa M3/I0Ma BEeTBEH, CIOMaHHbIX BEPXYIIEK AepeBb-
eB). «YTONeK» BCerja HampaBlIieH KHU3Y M UIET KOCO, BCTpedaeTcs He Be3fe
UM HepaBHOMEPHO. PaccTofAHME MeXAy y4acTKaMH, T'ie «YrojieK» BCTpedaeTcs
Ha O0O0NBINOI BHICOTE MM TONLKO Ha Manoi, UiIH BOOﬁIIIe OTCYTCTBYET, 4aCTO
coctasnger Bcero 30-50 m... Eme JI.A. Kynuk orMeyan, 4To HeKOoTOpHIC Aepe-
BbsI 00OXKEHBI IEINKOM, OT BEPIIHUHBI JO KOpHCBOfI CHUCTEMBI BKIIKYUTCIb-
HO... B pPAjie CIy4YaeB OXOT [JePeBbEB B «3MMUIEHTPE» MOXOX Ha OXOI OT MOI-
nuu. Koe-rfie oxor fiepeBbeB HOCUN KonbLeBoit xapaktep» [18, ¢. 164—165].

3nech CTONBKO (paKTOB ONMPOBEPralOT UIIOTE3y UEHTPaNbHOTO
B3PBIBa, YTO IIO-XOPOIIEMY MOXXHO ObIIO OBI OCTAaHOBUTHCH M 3aKPHITh
KOMETHYIO THUIIOTe3y pa3 ¥ HaBceraa. Ho mocmemyeM manbpime.

PaxT cenbMoii. XapakTep BbIBaja jieca.

BeiBan nmeca sanumaeT obmyio mmomanp 2150 kMm% OH mmeer
CTPaHHYIO, He COBCeM CUMMeTpuYHYIo ¢popmy (puc. 59), crerka Harmo-
MHHamomymo ¢opMy 6aboyku. [lo cux mop He ymanoch oO'BACHUTH
¢dopMy BHIBanma Jieca, HeOO'BACHUMBIM C TOYKH 3PEHUS IEHTPaNbHO-
TO BBICOTHOTO B3phIBa ABNAETCA U HallpaBlIeHNe, M XapaKTep NaJeHud
nepesbeB (puc. 60). OueBUAHO (M 3TO XOPOIIO BUAHO Ha a3podoToc-
xeMe, KOTopyio npuBogut B.A. BponmraH [6, c. 57]), 4TO nmec BpIBa-
JIeH He pagualbHO, KaK 3TO JOMKHO OBITh NPHU €OUHCTBEHHOM I[€H-
TpanbHoM B3peiBe. Ha cxeMe (cM. puc. 60) siCHO BHIHBI KaK MHUHHU-
MYM NATh UEHTPOB TaKOTO BHIBajNa, PacloOIOXXEHHBIX [JOBOJIBHO
Xa0THYHO. MoXeT ObITh, 3TOT CTPaHHHBIA U HEOOBACHUMBINH C TOUYKHU
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Puc. 59. Cxema BbiBana neca, no B.I. ®acry u gp. [6, c. 164].

145

3peHHUs MI000¥ KINacCHYeCKON TUIOTE3hI XapaKTep BhIBala MpPHBENR Ofi-
HOTO M3 IepBbiXx uccinenosateneit, E.JJI. KpunoBa, Kk oT4yagsHHOMY H
BeCbMa HEraTUBHOMY HIary. «HecMoTpsA Ha CTONDb BBICOKYIO OIL[EHKY 3TOTO
matepuana E.JI. KpuHoBrIM, 0H caM B 1975 1. gan ykasaHHe YHUYTOXUTH He-
TaTUBBl 3TUX CHUMKOB, KaK ONacHble B noxapHoM oTHomeHuu (!). Ta xe
cynb6a OXXMmana MO3SUTHBHBEIE KOHTAKTHbIE OTIEYaTKH, HO Onmaromaps sHep-
TMYHBIM MepaMm, npuHaTeiM H.B. BacunbeBriM, 3TOT 6GecueHHBI# HayJYHBIN
MaTepHan ObUI cllaceH...» [6, C. 56].
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c BTopoiit Heo6B1YHOM 0COOEHHOCTHIO
BhIBaJia Jieca fAIBNIIETCSA €ro ABHas Heo-
RHOPORHOCTHh (HATHUCTOCTH) BHYTPH
o o / BCero pervoHa. BoT kak omuceiBaeT

/ IEeHTp B3pbiBa cnoaBiKHUK JI.A. Kynu-
Ka, ero 3aMeCTHTENb IO IKCIEeAUIUAM
(kCTaTH, CTOPOHHHK €IUHOTO B3PHIBa)
E.JI: KpunoB B xHure «TyHrycckuit me-
TEOPHUT»: «YXXe Ha pacCTOAHHU BCEro He-
Puc. 60. Hampasnenue BbiBana  cxonpkux kunomerpos (oT menrpa. — C.C.)
cTBonoB (33, c. 96]. COXPaHMIMCh 3HAYUTE/NbHBIE YYACTKHU He-
TPOHYTOTO Jeca, MpeAcTaBNAOIIMe co60it KaKk OBl OCTPOBKM B CIUNIOIIHOM
BBIBAJI€E U CYXOCTOE. COXpaHHOCTB 9THX poluIl HE COBCEM IIOHATHA, TAK KakK
4acTO BOKPYT HUX He HaOMONaeTcs HUKAKUX MPENATCTBUI I pacipocTpa-
HeHUs B3pbIBHOM BONHEL. bBonee TOoro, HHOrAa pAnoM € Y4aCTKOM PacTyIero

Jieca Ha POBHBIX IUIOLIafikax HAOMOMaeTCs CJIONIHOM Balle)XHUK, OPUEHTHPO-
BaHHBIA HA KOTJIOBMHY, PACIONI0XEHHYIO Ha PaCCTOAHHUU 5-8 KM K CeBepO-BO-

CTOKY.
Cospaercs npeacTaBneHye, YTO B3PbIBHAA BOMHA AEMCTBOBaa AAlleKO He

pPaBHOMEPHO BOKPYT MeCTa NafeHHs MeTeOpHUTa... MOXXHO OBIIO 3aKMIOYHUTD,
YTO B3pHIBHaA BOJHA MMeNa «IYYHCTHIH» XapaKTep M KaK Obl «BbIXBaThIBa-
ma» OTHeNbHble YYaCTKH Jieca, Tie U IPOM3BOAMIA €Tr0 BBIBAI HIU JPyrue
paspymwenus» [33, c. 96-97]. Hago ckasaTsk, 4To He Tonbpko E.JI. Kpunos
3aMETHJI CTPAaHHOCTH C BbIBanoM Jeca. Ilocie Toro xak B CycnoBckoi
BOpPOHKe OOHapy>XUIH IeHb, MHOTMM YYaCTHUKaM 3KCIEAHIUH CTa-
10 ACHO, YTO HHKAaKOr0 MeTeOpHTa OHM He HauayT. Tpoe U3 HUX He-
3epTHPOBAIIH, & OJUH, T€eMHHUKOB, Hanucan «goHoc» Ha JL.A. Kynuka. On
IHCAl, «4TO AEPEBbsA B OKPECTHOCTAX paboT ObIIM O0OyrieHbl, TaK YTO 31eCh
6b11 06BIYHBIH ecHOM noxap. Tam, rae 6511 CoIpoOit TOPD, HAL peKaMH U py-
YbAMHU JiepeBbA He OBLUIM 3aTPOHYTHI IIOXKapOM, TAM M B HacToslllee BpeMs
3eleHEIOT CTONeTHHe AepeBbsa. OH OTpULAN paaManbHOCTh Oypemoma...» [6,
c. 47]. Hago cka3aTp, 4TO B T€ BpeMeHa TaKOi JIOHOC MOT UMETh BeCh-
Ma HenpusaTHbIe nocneacTBud. Iloatomy JI.A. Kynuk npennpunsan or-
BeTHbIe Mephl M COCTaBHN aKT, B KOTOPOM OBIIM apryMeHTHI IIPOTHUB
o6s1yHOrO mokapa. besycnoBHo, npoctoil pa6ouuit TeMHHKOB He MOT
IIOCTPOUTH YMO3PUTENBHYIO CIOKHYIO KAPTHHY KOMETHOTO B3pbIBa Ha
BBICOTe HECKONbKHX KMJIIOMETPOB, KOTOPBIH BHIOOPOYHO M B pPasHBIX
HallpaBlIeHUAX IOBAJIMUI IepeBbs, IIO3TOMY OH PellM, YTO 371eCh OB
o6b19HBIN 1ecHOU noxap. U xoTa ero co6cTBeHHas BepcUs O IPOCTOM
IIo)Kape HeBepHa, 60 IPOTUBOPEYUT MHOTHM (pakTaM, KOTOpHIE Ha ce-




TOOHS HaM JJOCTOBEPHO H3BECTHHI, MOXXHO
OTMETUTh, YTO XapaKTep BhIBala JieCa, KaK
€ro YBHJEIH IIepBble YYaCTHUKH IKCIERH-
I[MM, COBEPIIEHHO He COTNIAaCOBHIBAJICA C T'H-
IOTe30/ MajleHUsA METEOPUTa MIU B3PHIBA,
YTO U TPUBENO K Cepbe3HOMY KOH(IUKTY
BHYTPU KOJIIEKTHBa.

Paccmorpum Ha puc. 59 ¢popmy BhiBana
neca. OHa UMeeT NHIIb NPUMEPHYIO CHM-
METPHYHOCTb, HET CTPOTOH CHMMETpPHH, K
KOTOPO# JNO/KeH 06513aTeNbHO NMPUBECTH
BBICOTHBIN B3pHIB. [leno B ToOM, 4YTO 1A
B3PBIBHOM BONHBI aTMOC(epa MpaKTHIECKU
OJHOPOIHA, ¥ IIO3TOMY Ha TaKHX T'HTaHTC-
KX PAacCTOSHHUAX OHA OCTaBIAeT IIOCIe
ce6ba cMMMeTpUYHBIN BbIBan (KpoMe BO3-
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Puc. 61. «ba6bouka» B akcne-
pumenTte 3oTkuHa-luxynuna
[6, c. 198].

\

MO>XKHBIX MCKa)X€HUM, CBA3AHHBIX C penbe-
¢doM), cuMMeTpuHU B BhIBale ABHO HeT. JIio6oe momenupoBaHue 06s-
3aTENbHO NaeT CUMMETPHYHYIO KapTUHY OTHOCUTEIbHO OZHOM OCH
(puc. 61). ITockonbKy CHMMETPUH HET U HET CBA3U ACHMMETPUYHBIX
BBICTYTIOB «62a604KU» C penbed)OM, TO CTAHOBUTCSH ACHO: BbIBaJl HE MOT
IIPOHM30OMTH B pe3y/IbTaTe OAHOIO BHICOTHOI'O B3PBIBA, Ha YeM HacTaH-
BaeT B.A. bponiuTsH. [laxke ecnmu 651 Ha KapTe BbIBana jeca ObUI XOTA
6BI OMUH HECUMMETPHYHBIN BBICTYI, TO OH NepedepKHYN OBl BCIO TH-
HOTe3y 0 KOMETHOM B3phIBe, a TAKUX BBICTYNIOB Ha «6abouke» 6oiee
4eM JOCTaTOYHO. B COBOKYIHOCTH C NOKanpHOM ¢parMeHTanueil BBI-
Bajia BHYTPH «6ab04YKku» M pasnMYHBIMHM HaNpaBIeHUAMM BbIBalla, KO-
TOphIe He IepeceKaloTCsd B OMHOM LIEHTPE, 3TO JJIA HEIPeAB3ATOrO UC-
cnepoBaTensa sABnseTca 6olee yeM HOCTaTOYHBIM /I TOTO, YTOOBI
OKOHYaTe/IbHO PacCIpollaThCA C TPAJUIIHOHHONX KOMETHOM I'MIIOTE30M.

EcTh eme ogHa oco6eHHOCTs (PopMBI BEIBana (0 KOTOPOH He yIIo-
MuHaeT B.A. BpoHIITAH): «...«<Bab6oyka» BbIBana 1eca OpUEHTHPOBaHA B CO-
OTBETCTBMH CO CKIOHEHHEM MarHMTHOTO NMoid 3eMIH B paioHe KaTacTpo-
¢sl, T.e. onpenenserca ocobennocramu MectHoctu» [18, c. 70]. Ecniu pmeit-
CTBUTENBHO TaK, TO 3TO ABIAETCA €llle ONHMM HEIPEONOMMMBIM Ipe-
HNATCTBUEM [/ YTBeP>XAE€HUSA KOMETHOH THIIOTE3Bl.

®PakT BocbMoi. CeiicMuYecKkie BOTHEL.

«..JHeprud, ymeallas Ha NMOBal JiepeBbeB, U 3HEPrHsa, MOPOAMBINAA
celicMuYeCKHe BOJIHBI, TOXE€ He PaBHBI J[PYr ApPYTy: HepBas B 3-5 pa3 60ib-
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wte BTOpOit» [6, C. 206]. IToMy dakTy B.A. BpoHIIT3H yaenun Hemocra-
TOYHO BHUMaHUA, a MEXAY TeM (aKT 03HayaeT, YTO yAapHas BOMHA OT
TUNOTETUYECKOTO BEepPXHETO B3pPbIBa BO3[EIHCTBOBANa Ha NMOBEPXHOCTH
3eMIH ¢ cUIoH B 3—-5 pa3 MeHblleH, 4yeM Ha nec. Kak ke 3To Morno
IIONYYUTHCA?

DaxT meBATHINA. 3epHa ¥ LIAPUKU C Ny3bIpbKaMH BHYTPH.

M-&1 y>xe TOBOPHIIH, YTO B paiioHe majeHHA TYHTYCCKOTO Tejla He
06Hapy)XeHO HHKaKHUX CIeA0B KOMETHOTO M/IM METEOPHUTHOrO Bellle-
CTBa, OTCYTCTBYET U IpeBbillleHHe (POHA CPePUIECKHX YACTHI] KOCMH-
YeCKOro MPOUCXOXJeHUsA Hall ApYrHMHM paiiloHaMHU. «B paiioHe xaTact-
podsI B pane NyHKTOB cloit Topda, 3aneraomuit Ha rryobune 25-35 cM, 060-
rameH (B HEKOTOPHIX CHAy4YagX BeCbMa 3HAYMTENBHO) OIUIABIEHHBIMH
MHKPOCKONMHYECKUMH 9aCTULIAMHU pasMepoM OT 7 1o 100 mkm. BonpHIHHCTBO
TOYEK, B KOTOPbIX Habmiogaerca 3TOT 3¢ PeKT, MpUneraoT K 3MHLEHTPY
B3pbIBa (OKpecTHoCTH ropsl Kiapk) MiM pacrnonoXeHs! B CEBEPHON YacTH
paiioHa... O6HapyxeHHble B Topde cepryeckie MUKPOYACTHIBI CHIMKAT-
HOTO COCTaBa YacTO MMENM ra3oBbleé BKIIOYEHUSA, B TOM YHCIE Fa3OBHIE Iy-
3bIpbKH, cocroamue us H,, CO,, CO... Bemecto TyHrycckux mukpocdepyn
noaBeprnoch cunbHoi nuddepenunanuu...» [6, c. 153-155].

OTMeTHM, 4TO: BO-IIEPBBIX, pallOHBI OOHaApYXeHHA MHUKpoChepynI
JIOKaIU30BaHbl; BO-BTOPHIX, cdepynbl UMEIOT BHYTPU IY3BIPbKH rasa,
a COCTaB/AIOIIEe UX BEIIeCTBO MOABEPTIOCH CHIbHOM AuddepeHIna-
nuM. IlepBoIit pakT HUKaK He MOXeT ObITh OOBJACHEH B paMKaxX KoMe-
TO# IMNOTe3bl. B3pEIB Tea koMmeTsl pa3meran 6bl HIapUKH BOKPYT Ha
MHOTHE HeCATKH (MOXET, COTHH) KMJIIOMETPOB, IIpHYeM Iocesn OBl uX
Ha MIOBEPXHOCTh He INATHAMH, 2 paBHOMEPHO, Belb BBICOTA B3pbIBa —
HECKONbKO KHIOMETpOB. PaKTUYECKH, ONATH HPOABNAETCA CHIbHEHITIAA
NOKaIU3alMsa U OATHUCTOCTh npouecca. Bropas nmpobneMa gis koMer-
HOM TUMOTe3bl — OOBACHUTD, KaK B Pe3ynbTaTe MapoOBOTO B3pHIBa MOT-
I PacCIUIaBUTHCA CHIMKATHBIE YaCTHIEBI, KOTOPhIE, CyAs IO IIY3BIPb-
KaM, 6yKBanpHO KHUIENH, a Cyad o auddepeHUALNH, KUIIETH [TONTO
(He monu cexyHpsr), Benp mponecc auddepeHIHaUU B BASKUX pac-
NNaBJIIeHHBIX CUIHUKaTaX TpebyeT 3HauuTenbHoro BpeMeHu. Ecimu ke
MIPENNONOXHUTE, YTO 3TH HIAPUKH CTalIM TAKOBBIMH B KOCMOCE U IpPHU-
BHECEHBI KOMeTOi 6e3 M3MeHeHHU s, TO BO3HMKAET BOMPOC: MOYeMY MX He
o6Hapyxunu* B Apyrux Mectax? Benb mpexie 4eM B30pBaThCs, THIIOTE-
THYECKas KOMETa JIOJITO HarpeBanack OT TPeHHA 06 atmocdepy, Tepas
IIPU 3TOM CO CBO€H NMOBEPXHOCTH OTPOMHOE KONUYECTBO BeleCTHBa.

* 06 sroT HanucaHo B kHure B.A. BponuitaHa [6].
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BrnipoueM, HUKTO M3 MCCIefoBaTeliell U He yTBep>k[aeT, 4TO Ila-
PHKM HMEIOT KOCMHUYecCKyo nmpupony. bomee Toro, «B paitone «amu-
LeHTpa» B OXHOM U3 mpob Topda rpymmoi mox pykoBoAcTBoM mpodeccopa
3.B. CoboroBuya 06HapyKeHEI 3epHa YEPHOTO BelleCTBa, MMHEPAIIbI yTIEPO-
ia B KOTOPOM IpeACTaBIEHBI aIMa3oM, IpaQpUTOM M TOHCAEHnUTOM. AHa-
JIH3 TI0Kasal, YTO COAEPXaHHEe pefKO3eMeNbHEIX 31eMEHTOB B anMas-rpadu-
T€ OJHOTO IIOpAAKA C YITUCTBIMHU CIAHLIJAMH H3 paﬂona «IIIHIEHTpa» K Ha
2 nopaznka Bele, 4eM B Meteoputax!» [18, c. 170]. B Hux HeT xapakTep-
HBIX JII1 KOCMHUYECKOTO BellleCTBa U3OBITKOB HEKOTOPHIX 3JIEMEHTOB.
3HAYUT, LIAPUKHU COCTOAT U3 3eMHOro BemecTBa. [IoCKONbKYy Ha BBI-
COTE€ HECKONbKHX KHJIIOMETPOB CHIHKATOB HET, TO OHH OBINU BOBIIE-
4YeHbI B IepelniaBKy ¢ auddepenunanueir ¢ noBepxsoctu semnu. Ho
KaK MOT BBICOTHBIM B3PBIB JIEAAHON I'TBIOBI OCYIIECTBUTh TaKOM 3aX-
BaT, IepeIliaB, a 3aTeM JIOKAJIbHBIN pasbpoc mo He6ONBIION MmomIa-
AU 3THUX 3arafilOYHBIX HIaPUKOB?

HTak, NATHUCTBHIN XapakTep paclipelieieHUd IIapUKOB B paiioHe
SMHULEHTPa B3phIBa U OTCYTCTBHE UX B JPYTUX paiiOHaX IIOKa3bIBAIOT
JIOKaNbHbIN XapakTep UX obpasoBaHuda. Ilpexnonoxenue 06 o6paso-
BaHMM WIAaPUKOB B pe3ynbTaTe B3phIBa KOMETHI CTAIKUBAETCH C Tep-
MOIWHAMHYECKUM PacCOTIaCOBaHUEM MEXAY TeMIepaTypoi IIaBie-
HUS CUIMKATOB, BpeMeHEM HaXOXXIEHHUs INAaPHKOB B PaCIUIaBIeHHOM
COCTOSHHMHM U BO3MOXXHOCTSAIMHU IIapOBOTrO B3pBIBA NbJAa. B3phrB Ha
BBICOTE OKONO 5 KM TpuBel 6Bl K HNONMafaHHUIO LIAPUKOB Ha ropasmo
6onpiliee IPOCTPAHCTBO U PABHOMEPHOMY HUX paclipefie/IeHHIO 110 IO~
magu. CrnenoBaTeNnbHO, 0OBACHEHHE IIPOMCXOXAEHUS LIAPUKOB U UX
pacnpeneneHUsA BHIIMIAAUT OY€Hb COMHHUTENbHBEIM B PaMKaX KOMETHOM
TMIIOTE3BI.

®axkT pecaTsiii. [Inockue BOPOHKM M TIeHb B 1jeHTpe CyCcmoBCKOM
BOPOHKH.

U3 ceupetenncrBa JI.A. Kynuka: «...IlenTpanbHas o6mnacts aToi «060-
MOKEHHOH IIOLIanu» ycesHa AeCATKaMU CBeXeoOpa30BaHHBIX IUIOCKHX «BO-
POHOK», HMEIOIMX PasNHyYHbe AUAaMETPHl — OT HECKONBKHX METPOB JO Je-
CATKOB METPOB, IIpH IMyb6uHe TOXXE B HEMHOTHE MeTphL.. B koTnmoBuHE, Ha-
KOHell, Y CEBEPHO-BOCTOYHOTO €€ Y4acTKa, OOHAPYXMI AECATKH IIOCKUX
KpaTepoB — BOPOHOK, IOHENb31 CXOXHX C IyHHBIMU» [6, C. 34]. dTO CcpaB-
Henue JI.LA. Kynuka, Kk coxaneHHIo, He COIPOBOXJAAETCA HAOIMOIHHU-
TeIbHBIMH KOMMEHTAapHAMH.

JIBa MOMeHTa B I[uTaTe 06pamiaoT Ha ceb6sa ocoboe BHUMaHHeE: BO-
IEPBHIX, BCe BOPOHKH OBIIH 06pa3oBaHBl ONHOBPEMEHHO U He OYEHb
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OAaBHO, a BO-BTOPHIX, OHHM BCe
6pi¥ B 1eHTpPe OO6O0XKEeHHOHI
nnomaau. BrocnepcTeuu, 94To6HI
#36aBHTBLCH OT 3TOrO HPOTUBOpE-
Jyaigero KOMeTHOH BepcHM (Belb
KOMETa B30pBanack Ha BHICOTE He-
CKONMBKUX KHIOMeTpoB) ¢akTa,
K.II. ®nopenckuit oO6BABUN BCe
3TH BOPOHKH Ppe3yInbTaTOM Kap-
CTOBBIX IIpoBanos [6, c. 108], mpu
9TOM He YYUTBIBasg HUX SBHYIO
KOHIEHTPALHUIO K LEeHTPY 0XOra.
Ho y JI.A. Kynuka 6»ina pgpy-
rasi BEpCUs — IaJleHue KPYITHOTO
MeTeopuTta. [nsa nOATBepKBeHMA
3TON BEPCHH BCKPBIIM OJHY H3
KPYIHEIX BOpOHOK — CycmoBc-
Ky1o. YTo6bl BBIIYCTHTHh K3 Hee
BOAY, ObU1a BBIPHITA TpaHILes M-
HOMt 38 M M rny6bunoi 6onee 3 M
Puc. 62. Tpanmesa yepes CycnoBckyio

(puc. 62). «1 TyT npousouno cobmi- BopoHxy (1929 r.) [6, c. 49].
THE, UMEBLIIEE peIIaIee 3HaYeHHE

nnsa koHuenuuu Kymuka u ganpHedimero xoma pa6or. Ha nue cycnoBckoit Bo-
poHku 6vln 0OHApPyXeH NeHb AepeBa, BO3pacT KOTOPOro MpeBBHIIAN BpEMSA,
NpoTeKiee ¢ MOMEHTa IafieHus Meteoputa (21 roa). Ilens 6buT HenbHbLM, He-
IOBPEXAEHHBIN. 3Ta HaXOAKa IIONHOCTBIO NIepeYepKHBaNa THIIOTE3Y O METED-
PHTHOM NPHpOAE BOPOHOK, H60 ecnu OB clopa ymapunach 6onbpInas macca

METEOpHUTa, TO HE TONBKO IHA, HO M TDYXH OT HEro He ocranoch 6ni» [6,
c. 45]. Ho Kymuk «...3anpetnn ¢pororpadupoBaTs NEHb ¥ AHO BOPOHKH»* [6,
c. 48].

HTax, BOPOHKH OBIIM IJIOCKMMH, CBEXMMH ¥ HAaIIOMHHAIM NMyH-
HBle KpaTepsl. DTO IIO3BOMSIIO CHENATh IPEAIoNoXeHHe 06 UX ynap-
HOM NpoHcxXoXaeHUd. Ho B OfHOI M3 KPYNHENIINX BOPOHOK OBIN
HalJIeH NeHb, YTO IepedepKUBANIO YOapHBIN HIN B3PBIBHOHN XapaKTep

* Pasuble ucCnepoBaTenH MAYT Ha ONMHAKOBBIE MEPHI, CTapasAch YHHYTOXHUTH (dax-
Tol. Bens KpHOB BIOCHEACTBUM TOYHO TaK XX€ NMPHKasan CKedb HEraTUBH H (O-
Torpadum jeCHBIX BHIBAIOB, KOIfa yOemuncs, 4TO OHM ABHO IOKashIBAIOT Ha MHO-
JKECTBEHHOCTb LIEHTPOB BBIBAJA.
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00pa3oBaHMA 3THX BOPOHOK. Hajo CKka3aTh, YTO U B3PBHIB KOMETHl HA
BBLICOTE HECKONBKHX KMIOMETPOB HE MOT OBl OCTaBUTH BOPOHOK, a
BOPOHOK C NHeM B IeHTpe — TeM Oonee. CnacTU TpamunuonHIH
HOZXON MOITIO MHIIB Of(HO — He CBA3BIBATEL BOPOHKHU ¢ TyHTyCCKMM
(penomenom. IloaTomy B 1963 r. mosBunace pabota JI.B. Illymunosoi,
B KOTOPOJ#T M3/Iaranach BepCus, 4TO BOPOHKH 06pa3oBanuchy B pe3ynb-
raTe MPOBANOB MOYBHL [6, C. 47]. M 9Ta runoTesa MOABUIACH BOTIPEKH
TOMY, YTO TpeMs roflaMy paHee 6blna ONyONMMKOBaHA paboTa, HOKA3bI-
Balolas MCKIIOYUTENBHYIO CBA3b BOPOHOK M TyHrycckoro apnenus.
«B cBoeit craTpbe, onybmukoBaHHOI B XypHale «IIpupoma» Ne 3 3a 1960 r., us-
BeCTHBIH MccnegoBarens b.M. Bpounckuit orMeqan, YTo Ha aapodmmchMKax
TEPPUTOPHH, Nexamleil B Mexaypeuybe pex Yambe u Kumuy, sugno, uro sce
3TO NMPOCTPAHCTBO 3aHATO GONMOTaAMHU.

IIpu 3TOM TONBKO B paitoHe «3MHMIEHTPa» HAGMIOJaeTcs MaccoBoe pas-
BUTHE TEPMOKACTPOBBIX 06paSOBaHPII7[, B TO BpeMA KaK Ha Apyrux y4acCTkKax
OHHM BCTPEYalOTCHA B KpajHe OrpaHHYeHHOM KOIHYeCTBe. 3ameTum, yro Ky-
AMK TaKOKe MUCAN, YTO TAKMX XapaKTEPHBIX AM, KaK B «IieHTpe Gypenomay,
OH 60nblile B OKPECTHBIX MeCTax He BCTpeYam» [18, c. 162].

Hrax, mOCKONbKY BOPOHKM MMEIOT KOHIEHTPALUMIO K LEHTPY 6y-
pelloMa M 0XOra, TO UX CBA3b C TYHT'YCCKMM COOBITHeM mis m060ro
00'beKTUBHOTO HcclnenoBaTensa ovyeBuAHa. CrpallluBaeTcsa, KaK MeTeo-
PHUTHAaA MM KOMETHas THIIOTe3a CIIoco6Ha 060CHOBaThL MOABIEeHHE
TaKUX BOPOHOK?

®axT onunHaguareiid. Cyxad pedka.

ITo cBUIETENBCTBY MECTHBIX JKUTENEH, «B3PbIB MeTeopHTa 06pasoBal
«cyxyio peuky» (6oposmy 6es Boun) B pafione xpebra Jlaxypa» [6, c. 25].
BrnocneactBuu ee mocetun K.M. CyBopoB. «MBau Ileckos pacckasnIBai
eMy, 4TO «Tposa M 6yps BEIpBamM Ji€C, 3 B3PHIB 00Pa3oBan Ha MOBEPXHOCTH
3eM/IM KaHaBy C BOPOHKoOMH-amoit. [To6nusocT 611 nabas ssenxa Omnxoyns,
KoTophiit cropen B 1908 r. PaccrosHMe O 3TOr0 MeCTa — fBa AHA Xomy» [6,
c. 25]. ComecrHo ¢ ITeckobim 1 10 ero yxasanuaM CyBopos cosepIma k-
CKYPCHMIO-pa3BeliKy, OKasasuiyioca yaauynoi. Ha paccrosuum 43 xm ot ropsl
CroitHOBHMYA Ha 10TO-IOT0-3amaj (asUMYT 225°) OHM HauMu KaHABy B BHAE
nomaHoi muauu... Kanasa sakanuuBanach He BOPOHKOM-sIMOI, a 6moa1e006-
pasHBIM TIOHWXKeHHeM ITHameTpoM 7-8 mM» [6, c. 54].

O6DbACHUTD MOABIEHUE TaKo# TOMaHOM (He H3BUIIUCTON, 4 UMeH-
HO JIOMaHOM) KaHaBbl, UMEIOMEN HAa KOHIIE CTOJb cBoeo6pasHoe
6nmoane, ¢ MOMOUIBIO MI060ro U3BECTHOIO HAaYKe ABJIeHMA IOYTH He-
BO3MOXHO. Ho 06 bACHNUTL ee MOABIEHHE C IOMOIIBIO THIIOTE3HI O
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B3pbIBe KOMEThI Ha OIPOMHO# BBICOTE — HEBO3MOXHO Boobie. Ilo-
sToMy B.A. BpoHIIT3H B manbpHeNlIeM 3Ty KaHaBy He IIpMHHMaeT BO
BHUMaHHe, Kak 6yaTo 651 ee u Het. Ho Begb oHa 6bl1a M MOABUIACH
B pe3ynbTaTe TYHIYCCKOTO ABIEHHUA.

®axT ABeHaAUATHIA. YCKOPEHHBIN POCT KepeBbeB U MyTallUU Yy
6uocucreM.

«brino 06HapyXeHOo... A0 CHX NMOpP He 0OBACHEHHOe ABlNeHHe. [lepeBsd,
nepexMBIIYe KaTacTpody, mocne Hee-CyIleCTBEHHO YCKOPHUIH CBOHM POCT...
 YCKOPeHHEBIH NPHPOCT 6bl1 3aMKCHPOBAH HE TONBKO Y JlepeBbeB, HaYaBIIHX
pacTH IMocCie KaTtacTposl, HO H y MOTOMCTBa. Y HaubGonee MONOAKIX Aepe-
BbeB 3TOT 3P EKT OTUYETINBee NPOCHEXHBAETCA BIOADb NPOEKIIUH TPAEKTO-
puu (moayepkHyto MHOW. — C.C.). ®aKkTOpHl, BEI3BaBIIIME YCKOPEHHBIH
IPUPOCT... IPOROIKANU NeHCTBOBATh U B MEPHUOJN IMONEBHIX paboT cmycTH
moytH 60 net mocne TyHIycCKOro siBieHHUs. DTO 03HAYANO, YTO IPHIUHBI 3(-
¢dekTa, HasBaHHBie BhiIe (M3MeHEHUE PAaJHAI[MOHHOrO PeXHMa U IIOCIENo-
XapHasa CTUMYNALUA), He MOTYT OOBACHUTH HaGNIOAaEMOrO IIPUPOCTA Jepe-
BbEB, TeM 6oJiee YTO 30Ha YCKOPEHHOTO POCTa He COBIaZaeT no KoHgUrypa-
IIMM HU C 30HOM BBIBaJNa, HU C 30HOM nytmc*roro 0XXOora UIM nmocieaoBaB-

ILIero 3a HUM JIeCHOTo moxapa» [6, ¢. 113]. «...Ycranosneno, 4To rpaHHUIIbI
BbIBaJIa 3HAYHUTENBbHO LIIMPE I'PaHHUI] 30HbBI YCKOPEHHOTO NPHPOCTa icpeBbEB»
[6, c. 121].7

Taxum obpasom, B 30He kaTacTpodsl MPOU3OUIIH 3arajOdYHbIE
M3MEHEHHA, KOTOPhIe MPUBENH K HEOOBACHUMOMY B paMKaX KOMET-
HOH TUIIOTe3bl ABIEHHIO — YCKOPEHHOMY POCTY Ji€peBbEB B Te€YEHHE
OYeHb MPOAO/DKUTENHHOTO BpeMeHHU. 30Ha, rae HabmonaeTcsa JaHHBIN
addexT, UMeeT cOOCTBEHHYI0O KOHPUTYpAIHIO /ﬁ pacmnonoxenue, Ko-
TOPBbI€ HE COBMAaJalOT HHM C 30HOW BhIBalla, HU C 30HOH JYYHCTOTO
0>XOTa, HM C 30HOM MoXapa. PaKT YCKOPEHHOTO IIPUPOCTA HEPEBHEB
BIONb TPaEKTOPUHU IONETA KKOMETHI» HEBO3MOXXHO OOBACHUTH B paM-
Kax TpagulUOHHOTrOo nmopxona. IlpuyuHa sToro sadpdekra He AcHa mjA
HCCIeAoBaTeNed AaXKe TEOPETHYECKHU.

MyTanuu y fAepeBbeB U MYpPaBbeB NMPOCIEXUBAIOTCA NPU IIOTHOM
OTCYTCTBHM CIE€IOB pajHallMH.

«ITepBas mOMNBITKA BRIABIEHHA HapylleHHH eCTeCTBEHHOrO X0/Ia MyTalu-
OHHOTO Mpolecca B pafioHe TyHrycckoi karactpods! 6bla npeanpUHATA B
1963 r. I.®. ITnexanoBeIM... B 1963—-1969 rr. 6pIn mony4eH HafleXXHEBIN MaTe-
pHal, NOCTY>XMBIIUH (PaKTHIeCKOH OCHOBOM /il pacYeTOB C MCIONb30BAHM-
€M MaTeMaTHYeCKOro arnnapara nonyIAlMOHHON reHeTHKH.

Kak usBecTHO, fepeBps M KYCTapHHKHM, BHIpallleHHBIE M3 CeMAH, MOJ-
BEePrHYTBIX NEHCTBHIO MOHMSHPYOIIUX H3NydeHHH, HMEIOT 3HaYHUTENbHOE
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KOJINYEeCTBO COMaTUYecKuX MyTauuit. OQHUM H3 XapaKTEPHBIX IPH3HAKOB
COMAaTHYeCKOH MYTallMH Y COCHBI AIBNAETCA TPEXXBOMHOCTb ee My4YKa...

BBIACHHNIOCH, YTO YaCTOTa BCTPEYAEMOCTH JE€PEeBbeB C MOBHIIIEHHBIM
KONMYEeCTBOM TPEXXBOMHBIX MYYKOB 3aMETHO YMeHbIIAeTCA C yBeIHYECHHUEM
PAacCTOAHUA OT IMHULEHTPA, HocTurasd B 20 KM OT Hero (hOHOBBIX 3HAYECHHH...

B 0CHOBHOM 30Ha BBICOKO¥ CTEIEeHH TPEXXBOMHOCTH COBIIaNa C 30HOM
JYYUCTOTO OXKOTA... 32 HCKITIOYEHHEM BOCTOYHOTO Y4acTKa, rjie 30Ha TPeXXBOM-
HOCTH O6pBIBaeTCA paHbIlle, Y€M 30HA NYYHCTOTO OXora...» [6, ¢c. 170-171].

B 1970-e rr. BRIACHUIIOCH, OTHAKO, YTO TPEXXBOMHOCTH MOXKET I10-
ABNATHCA M B pe3ylnbTaTe YCHAEHHOro NIpHupocTa AepeBbeB. I1loaToMy
BQIPOC O IPUYUHE TPEXXBOUHOCTH OBII IMOJHAT 3aHOBO. BBIZIO BHIA-
BHHYTO IIPEANONOXEHHE, YTO 3TOT 3¢ (PEKT ABMAETCA CIEACTBHEM BO3-
AeRCTBUA KaHIEPOTEHOB — MYTareHoB, oOpasylomuxca NpH CyXo#H
BO3rOHKe IPEBECHHBI BO BpeMs JIECHOrO noxapa. A npoBepKH moc-
NengHell BepcuU OBIMU NpoOBeNeHBI OOIIMPHBIE UCCIENOBAaHUA H [e-
TallbHaAd Ha3eMHasA cbeMKa. «Ee uTOoru mokasanu, 4To KOHTYpHl 006nacTu
AecHoro nmoxapa 1908 r. u myraunoHHnx 3¢pdexkToB He coBnanaioT. Ilepsas
6onee o6mupHa... Makcumym addexra nHabmogaerca B paione ropsr Oct-
poii (Knapk) B MecTe mepeceyeHHA TPaeKTOPHUH C 3¢MHOM MOBEPXHOCTHIO»
(6, c. 172].

AHanoru4Hbele pe3ynbTaThl MOKAa3anyu HUCCIENOBaHUA MYTAallMOH-
HEIX H3MEeHEeHHH Y MYpaBheEB.

- CnemoBaTenbHO, B o6mactu karactpodsl Habmionaercs HOCTOBEP-
HBIfL U o6UIMPHBI! 3¢ dekT MyTalMOHHBIX U3MEHEHUI KaK y pacTe-
HMii, Tak M y HaceKoMBIX. HukakuMu npuyuHaMu, Kpome Kak BO3-
AeCTBMEeM HOHUSHMPYIOUIHX U3NMYy4YEHUN, 3TH U3MEHEHHUS NOKa He MO-
ryT 65IThb 06bsaAcHeHBl. OTKya BO3HHUKIO CHIbHOE HOHU3HMpyIOLiee
H3IIy4yeHHe, OCTaeTca 3aragkoi. Bo BcAkoM cimydae, OHO HM IIPH Ka-
KMX 0OCTOATENHCTBAaX He MOTJIO OBITH MOPOXIEHO B3PBIBOM T'MIIOTETH-
YeCKOM KOMETHOM NBbIUHBI.

[TpuBnexaer BHHMaHue 0COGEHHOCTh IIPOCTPAHCTBEHHOTO pacIipe-
AENeHUA 3TUX MYTallUil: «<Ha MecTe paspylieHHOro B3pbIBOM JIECHOTO Mac-
cuBa o6HapyxeH 3P PeKT YCKOPeHHOro pocTa aepeBbeB. OH IMpocneXXuBaeTcsa
Ha JlepeBbAX BTOPOrO IOCNEKaTaCTpopuieckoro nokoneuus. [pasuus! pocra
€TATHBAIOTCA B NOCHEeJHHUE TOAbl K 00/1acTH HPOEeKUHH NpeamonaraeMomn
«TPaeKTOpHH MeTeopHTa». B 3Toji Xe 30He 0oTMe4eHO Bo3pacTaHHe B 12 pas
YACTOTHl MYTalMii Y COCHOBBIX MONOAHAKOB. [Ipenmonaraerca yBennyeHnue
Yucna MyTauuit y MypaBbeB. ViMeloTcs Takke CBHIETENbCTBA O BOSHHKHOBE-
HHY B mepBoM gmecaTHNeTHH XX B. pefikoyl MyTalluM Y KOPEeHHOIO Hacele-
HHUA B OKPECTHOCTAX «IIHIIEHTPa».
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K aTomy MOXHO H06aBHUTHh CBHAETENHCTBA OYEBHIIEB O TMOETH MHOTHX
OlleHell elle «IpH NpubmMIKeHUH 60omupa», o AMax, o6pasoBaBIIHXCA IIOC-
ne B3priBa, B KOTOPBIX «THOHET BCe )XMBOE», O MOABIEHUH HOBOTO 3aboine-
BaHHA Y OJICHEM...

Hyxno ynoManyts, 4To BO Bpemsa mepBbix skcneaunui JI.A. Kynuka B
«3MHULIeHTpe» He ObUIO HU 3Bepei, HM ITHUL], Aa U XXUBO¥H PaCTUTENbHOCTH
6B17I0 MaIO — JIMIIL HEMHOTO 3elleHH B HEKOTOPBIX PyubsiX. XOTs mpuiera-
IOIlMe pafioHBI KHINemH XXHU3HbI0. Kasajgocs 6w, 3a 20 meT nocme BspriBa
)KM3Hb B «3NHUIEHTpe» Jomkna 65ma BoccranoButhesa» [18, . 192].

HTak, 10 CMX MOp CTOPOHHMKaM KOMETHOM IMIIOTE3Bl HE yAANTOCh
OOBACHUTD IPUYHUHEI CTOJIb JOCTOBEPHBIX OOLMIMPHBIX aHOManui. bo-
Jiee TOTO, XapaKTep 3THX aHOMAaNHUil M UX reorpadpuyeckas pacmpoc-
TPaHEHHOCTb HMKaK HE€ COIr/NacyloTcd C NMpOEeKUHeEil B3phIBa TMIOTETH-
4eCKo MbAWHBI. A 3TO y)Ke CTaBHUT IIOJ COMHEHHE BO3MOXXHOCTb Hall-
TH Takoe O0bACHEHHE B paMKaX KOMETHOM TMIIOTE3bI.

®axT TpuHaguaroiii. [eoMarHuTHEIA 3¢ ekT.

«Emre ogHUM 06 BEeKTUBHBIM CBHAETENbCTBOM TYHIyccKOro B3phnIBa ObIN
3aperHCTpUPOBaHHHIN MarHutorpagomM JureHrareHa MpKyTckoi#t MarHUTHOM
¥ MeTeoponoruyeckoit obcepsaropuu reomarauMTHbIN 3¢ dekr... OcobeHHO-
ctoio 3¢ dekra 6510 HeGONBIIIOE, HO HE BBHI3BIBAIOIIEe COMHEHHS 3amasibl-
BaHHE €ro OTHOCHTENbHO MOMEHTa B3pbIBa (He roBopsA O BpeMeHH IponeTa
yepe3 HoHocdepy)... Ipyroit ocobennocTpio ganHoro 3¢ dekxra ABNIETCA €ro
6onplIas NPOXO/DKUTENBHOCTh — 10 4 9acoB. TeM 6onee 4TO HH Ha OOHOM
craHi UM, Kpome Hpkytcka, addext He Habmomancs...

BecbMa cepresHrblit 0630p COCTOAHMA 3TOM M APyrux npobiem, cBA3aH-
Hbix ¢ TyHrycckuMm sBneHueM, onybmukosan B 1986 r. B.Jl. Tonbaus... Ilon-
BOJA UTOr CBoeMy aHanu3y, B.J[. Tonpaun... nucan: “Urtax, 10 HacTosero
BPEeMEHH HeT eUHOT0 O6'bACHEHH MeXaHU3Ma reOMarHUTHOT'O BO3MYIIIEHHUH,
BBISBAHHOTO NMaficHHEM M B3pHIBOM TyHrycckoro mereoputa’ [6, c. 74].

Mo>XHO NpHUBECTH ellle HeCKONbKO (PaKTOB, KOTOpPbIe He COra-
CYIOTCA ¢ KOMEeTHO# runoresoi. Hanpumep, ciepyioliee HanmnoMHuHa-
HHe ele OJHOTrO NOCIHeACTBUA TYHIYCCKOTO ABIEHHA: «B okpecTHOC-
TAX «3MHUIEHTPa» H3MeHeHa HAMarHH4YeHHOCTb H CITOCOOHOCTh TPYHTA K Tep-'
MONIOMHHECHeHIIMH (CBeYeHHIO NPH HarpeBaHMH), 4yero He OnIBaeT NpH
nageHusx o6s14HbIX MeTeopuTos» (18, c. 16]. Ho, a gyMaro, 410 paccMmor-
peHHBIX (PAaKTOB BIIOIHE HOCTATOYHO. XOTA IOYTH BCE OHU B3ATHI
M3 OLHOTO HCTOYHUKA — KHHUTU B.A. BpoHIIT3Ha, KOTOpHIN ABNAET-
C CTOPOHHUKOM KOMETHO¥ TMIIOTE3bl, HET HU OJHOTO (hakTa, HameX-
HO NOATBEPXAaIoLIEero 3Ty BepcHio. bonee Toro, Bce nmpuBemeHHBIE
(paKThl IO CYTH CBUAETENBCTBYIOT IPOTHB KOMETHOI runoTe3sl. [Ipu
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3TOM €CIH 4acTh (PaKTOB BBI3BIBAeT CHIIbHelIllee COMHEHHE B IIPH-
YaCTHOCTU KOMeTbl K TYHTYCCKOMY SABIIEHMIO, TO HEKOTOpHIE M3 HHUX
MPOCTO ONPOBEPTAIOT KOMETHYIO runortesy. Hukakumu yxuupeHus-
MH HEBO3MOXXHO OOBACHUTD, KaK B30PBABIIAACA Ha BBICOTE HECKOIb-
KO KMJIOMETPOB INIbI6a NbJla CTUMYITHPOBaNa Ha MPOTHKEHUH MHOTHX
JeCATUIETUN YCKOPEHHBIN MPUPOCT AePEBbEB, MYTAIHH Y COCEH U MYy-
paBbeB; KaK 3TOT TMIIOTETUYECKMH B3PBIB MOT KJIIOYKaMHU IOBAaJIHUTh
JepeBbsA B pasHble HallpaBIeHHUS, MATHAMH 06>Xe4Yb UX NMOBEPXHOCTH,
CO3JaTh HECUMMETPHUYHBINA BBIBANl, USMEHUTh HAMarHHYEHHOCTh IPyHTA
H T.I. .

Y B.A. bpoHniTaHa no4YTH He YIOMMHAIOTCA MHOTOYHMCIEHHBIE
CBHJIETENLCTBA OYEeBH/IIEB, BHI3bIBaIONIHeE ITyboyaiiiiiee U3yMIeHUE U
He COTNacyIolHecs ¢ KOMETHOM rUnoTe30M. YacTh 3THX CBUAETENHCTB
Oymer npuBeneHa painee. Ho u 6€3 HUX O4eBHAHO, YTO KOMETHAs I'HU-
I0Te3a He cornacyerca ¢ pakTamu, OITOMY OT Hee HEOOXOAMMO OT-
Ka3aThCA.

Cnpocum, olHaKo, OYEMY XXe 3Ty BEPCUIO MOAAEPKUBAIOT HEKO-
Topble yyeHble! OTBer mpoct. [leno B TOM, 4TO HU OJHA Jpyras TU-
nortes3a (MeTEOPHUT, ANEPHBIN B3PHIB, YePHaA AbIpa H T.IL.), KOTOPYIO
MO>XHO 6BI710 6B1 BHIJIBUHYTH, He BCTyIass B IPOTHBOpPEYHE C U3BECT-
HbBIMH (PH3HYECKUMHU 3aKOHaMM, He BBIIEpP)KMBaeT NpoBepku ¢akTa-
MH. KoMeTHas rumoresa — NMOCHeAHUH IaHC HaWTU OOBACHEHHE B
paMKax TpagULMOHHOMN Hayku. [lymaro, uto JI.A. Kynuk, E.JI. Kpuno-
Ba M Jpyrue uccnegoBaTenu TyHrycckoro ¢eHoMeHa 6e3yCIOBHO BH-
JeNH, YTO MHOTHe (baKThl HE COTNACyIOTCH C TPaAULHOHHBIMHU THIIO-
Te3aMH, BCTYMAaIOT ¢ HUMU B HEIPUMHPpHMoOe nporuBopeyue. Ho y
3THUX HCClefoBaTeneil 6bUIO TONBKO ABa BapHAaHTA: IIBITAThCA XOTh KaK-
TO MPUBS3aTh METEOPUTHO-KOMETHYIO MOJieIb K 0OHapyXeHHbIM (ak-
TaM, HajJesCh, YTO BIIOCIEACTBHH MOXHO Oyner 60/ee TOYHO paccyH-
TaTh U JAOKa3aTh 3Ty BEPCHIO; MIH PEIIUTHCA Ha OTYAAHHBINA /A CO-
BETCKOTO Y4€HOro mar: o6’baBUTh, 4TO TyHIycckuit peHOMeH — pe-
3yNbTaT HEHM3BECTHOTO HayKe Ipoliecca, KOTOPBI HEBO3MOXXHO
OIIHCaTh JaXe TeopeTHdeckU. IlocnenHee paBHOIEHHO YTBEPXAEHHUIO,
YTO COBPEMEHHAasA HayKa HHYETro He 3HAeT O ABIEHHAX, KOTOPbIE MO-
TyT UrpaTh B )XM3HHM 3eM/IH BeCbMa 3HAYUTENbHYIO ponb. bonee Toro,
TaKO¥ BBIBOJI paBHOCHMIIEH IIPU3HAHUIO, YTO TpeOyeTca CcMeHa IapaJiur-
MBI, T.K. B paMKax CTapo¥ mapajgurMsl y>ke HeBO3MOXXHO OO'BACHHUTD
CTONb I'PaHAUO3HBIEC ABIeHUA. Mornmu nu paApoBbie HccnegOBaTeNnH
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eIMHUYHOIO ABNEHHMA NOJBEPrHYTh COMHEHHIO BO3MOXXHOCTh COBpe-
MEHHO} HayKH HaWTH 3TOMY ABJIEHHUI0O 0ODbACHEHHUE?

ViMeHHO 1O3TOMY, KaKk MHe JyMaeTcsl, TaKue Yy4YeHbIe, KakK
B.A. BpoHIIT3H, KaTeTOPUYeCKU OTPULAIOT CaMy BO3MOXHOCTH allb-
TePHATHUBHBIX TUIIOTE3, 2 APYrue UAYT Ha 3aManyuBaHHe (PpaKTOB, MI-
HOPHPYIOT CBUAETENbCTBA OYEBHALEB, MPENNaraloT UCKYCCTBEHHBIE
paboune MOIENH, YHHYTOXAIOT MaTE€pHMaNbl HMCCIefOBAaHUH (COXOKEH-
Hble HeraTUBBI) WIM 3ampenjaioT ¢ororpadupoBaTh HEKOTOpPHIE HH-
TepecHBbIe Clefbl. DTO 6e3yCIOBHO He JellaeT YeCTH UX HayYHOMY IIpo-
deccuonanusmy. Crapascy ocTaThCsa B paMKaX CTapO¥ MapafUTIMBI,
OHHM 3arHaNnu caMHU ceba B TYIIHK, B KOTOPOM BBIHY)XAEHBI JIeaTh OT-
YagHHBIE IIarH.

Cuna MHepUHH CTapoil MapagurMbl NODKHA OBITH IpeojoNeHa.
Tynrycckuit peHOMEH Kak Hemb3s 6onee sipko M IOGanbHO MOKasanl
OIr'PaHUYEHHOCTh TPAAMIIMOHHOM Hay4YHOH KapTUHBHI Mupa. 11 HecoMm-
HEHHO JI0/DKHA IIPOM30MTH 3aMeHa CTAapo¥l IapagurMsl Ha HOBYIO, 60-
Jiee TOYHYIO U Iny6okyo. Ho ucTopusa Hayku mokasbpIBaeT, YTO JOJI-
XHBI IPOU3OUTH TPAHJUO3HBIE IIEPEMEHB B MUPOBO33PEHUHU UeIOBE-
JeCcTBa, YTOOBI OHO MOIINO Ha MOXOOHBIE HIaru. MOXHO MPHUBECTH
MHOXECTBO NPHMEPOB, KOIla YCTapeBIIHe NMapagurMbl IMOABEPraluch
CHayajla KpUTHKE, a 3aTeM MX CMEHAIH HOBble KapTUHHI MHUpa.

Bymer nu onmpaBgaHo OXHIaHHe, YTO IepBbie albTepHAaTHBHBIE
TMIIOTE3bI OKa)KYTCA MOMHBIMH U BCeCTOpoHHe 06nyMaHHbIMU? Besyc-
IOBHO HeT. IlepBble BapHaHTH 0O'bSICHEHHI MOTYT OBITH TONBKO Kade-
CTBEHHBIMH, U OHH, CKOpee BCEro, CMOTYT [aTh NPHHIMIIHANbHBIE
00bSICHEHUA MUINb YaCTH (PEeHOMEHOB, CBA3AHHBIX C TYHTYCCKHM fB-
nenueM. He cTout mymarp, 4TO IIepBBIE HIEH CMOTYT OOBACHHUTH BCe
daxTH make KaueCTBEHHO. TeM 6ojlee ONPOMETYMBO OXHMAATH, YTO
IpeNNoXXeHHass HOBasAs KOHUennus 6ynerT MMeTh BHI XOPOLIO MaTeMa-
THYECKH TTOCTPOEHHOM TEOpPHH, NMO3BONAIOUIEH MPOU3BOIHTH TOYHBIE
pacuetsl. Jlymalo, ceifyac ZOCTaTOYHO, YTO HOBasA KOHLEMIIUA CMOXET
X0TA 651 06BACHATL OCHOBHBIE (paKThl TyHrycckoro coObITHA.

B HacTOosmiee BpeMsA HAaCYUTHIBACTCA YK€ HECKONBKO HECATKOB
PasIMYHBIX THIOTe3, 0O0BbAcHAIOmMUX TyHrycckuit ¢peHomen. Ux cnu-
COK OBII MpHBeieH CHaYana B XypHane «IIpupopma» (1969 r.), satem B
kHure B.A. PoMmeiiko «TyHrycckuit Meteoputr» [33, c. 213]. Cnucok
Ipofo/DKaeT pacTH. 3 aTux runores Hanbonee MHE HHTEPECHBI THIIIb
Te, KOTOPBIE B TOM WJIH UHOI Mepe 6NU3KU K MOell cOO6CTBEHHOI. ITO
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runote3bnl A.Q. Yepunsaesa, b.Y. PomuonoBa, A.M. JiImurpuena u
B.K. JKypaBneBa. Cunrtaio, 4TO Ha COBpEMEHHOM 3Talle IVIaBHOE He B
TOM, YTOOBI CpaBHHBATb BCE BhIJBUTaeMble THIIOTE3bI, IIBITASICh HE-
Me[lIeHHO BbIOpaTh M3 HUX OJLHYy BEpPHYIO, a B TOM, YTOOBI AaTh BO3-
MOXXHOCTh Pa3BUThCA MaKCHMAaIbHOMY HX YUCITY, U60, BO3MOXHO,
MHOTHE K3 rumnore3 OyAyT HECTH YaCTHYHbIe HCTUHHBIE TIPU3HAKH
Oynyiiero o6’beKTHBHOTO 00bsicHeHUA (eHOMeHa.

Y MeHa ecTh cBOA MOAENb TOro, 4To npousouuio B 1908 r. Hap
Tynryckoii. SI He co6UpaOCh NOKa3bIBATh, YTO 3Ta MOMENb a6COMIOTHO
IpaBHIbHAsA, YTO OHA €AMHCTBEHHO BepHasa U T.I. XOd4y elle pas OT-
METUTH, YTO 3Ta MOJENDb TMOABUNACH HEe B pPe3ynbTaTe XKeNaHUA KaK-To
06BACHUTH TYHTycckoe ABNeHMe. Mod runoresa poaunach 1moj BIUf-
HHUEM COBEpIIEHHO UHBIX IPUYUH — B pe3ynbTaTe HEOOXOMUMOCTH
COXPaHHUTHh MacHITaO6HYI0O CHMMETPHIO B MOJIeTH TEPMOIUHAMHYECKUX
npoieccoB Bcenennoit [25]. IToTroM okasanoch (mMoYTH HEOXKMAAHHO
IJIsT MEHA CaMOro), YTO 3Ty >X€ MOJielb MOXXHO MCIIONb30BaTh IJA
ob6bsacHenusn 3arafok TyHrycckoro ¢peHOMeHa. Sl He CIenHaNUCT B
ob6nactu TyHrycckoro ¢peHoMeHa. BO3MOXXHO, 4TO HEKOTOpPBIE TONO-
JK€HUA TIpeAjaraeMoil MOJEIH y)X€ KeM-TO paHee BbIABHUTranuch. s
MeHs I7IaBHOEe He TPUOPHUTET B 06bAcHeHHH TyHrycckoro ¢peHOMeHa,
a TO, YTO HalileHHasA MHO¥M KOHIenuusa 3¢pupHOTo MpocTpaHcTBa Bce-
NIeHHOM, 61arofapsa nNoruKe U 3JpaBOMY CMBICIY, IIO3BONAET ONHOBpe-
MEHHO IOCTPOUTH MOJENb TYHTYCCKOTO SIBIEHHS.

Onupasich Ha HEKOTOPHIE CBUAETENbCTBA OYEBHALEB, HE TOIAB-
IIMe B BBIIIEYIOMAHYTYIO KHUTY B.A. BpoHuIT9Ha, HO CyLIeCTBEHHO
NOTIONHAIOIINE KaPTHHY MPOU3OIMIEANIHX COOBITHIA, CAeTaeM TIOMBIT-
Ky HaliTu o6bAcHeHHe 3arajloK TyHrycckoro ¢peHOMeHa B paMKax MoO-
menu 3¢QUPHBIX BUXpeEIl.

7.1. CBUIETEJIbCKHME IIOKA3AHUA U UX UHTEPIIPETAIIUA
B PAMKAX 9®UPHOMN THIIOTE3bI*

I[OJI)KCH IIPU3HAThCA, UYTO KOTJa A BIIEPBBIE€ YUTANI BCE 3THU CBH-
AETENbCTBA, OHH YaCTO BbI3BIBAJIH Yy ME€HA HEKOTOpPOE pasapa’kK€HHE.

* JacTb CBHAETENbCTB, NPUBOAUMEIX 3[€Ch U3 Pa3HBEIX MCTOYHHMKOB, O6yoyT CONpOBOX-
RaThCi KOMMEHTApUSAMH AaBTOPOB 3TUX MCTOYHHKOB, APYras 4acTb OymeT NMPOKOM-
MEeHTHpOBaHa MHoi. HekoTopble KOMMEHTapHU He UMEIOT yKas3aHHil Ha damuIuy,
MecTa ¥ CONYTCTBYIOLHE OOCTOATENBCTBA, 3TH NMOAPOOHOCTH MOXHO HAaHUTH B LU-
THPYEeMBIX HMCTOYHHKAX.
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Tax ¥ xoTemoch HCIpPaBHUTH, YIPOCTUTHh BCE 3TH OMMCAHUA, KOTOPBIE
Ka3anuch HEONpaBJaHHO CHOXHBIMH. M NMHIIb TMOCTENEHHO MOCTUTas
CYIIHOCTb ABIIEHHA, I CTaJ] MOHUMAaTh, HACKONBKO TOYHH U Oesyrmped-
HO 00BbeKTHBHBI MHOTHE M3 3THUX CBUIETENbCTB: TaEXKHBIE XUTENH, HA
CO3HaHHMe KOTOPBIX He OKa3anu BIMAHUA HU (paHTaCTHUECKasA THUTe-
paTypa, HMU HayYHO-NMONyHApHbie (UIBMBI, HU Ta3eTHHIe CTAaThH,
KUTENU BHUIENU COOBITHS TAKMUMHU, KaKUMHU OHM OBIIM Ha CaMOM
nene.

«ITo coobuieHnio u3 ManpileBKH... MATbYUK “YBUAEN YIIaBIIUi B BUIE
o6pybxa My B BUZEe Befpa OrOHb II0 HallpaBIEHMIO K CEBEPO-BOCTOKY; TO Xe
X B TOM )Xe HalpaBlIeHHH BuJenu paboume...”.

B cene Kamenckom “Bupmenn kak 6nl oTopBaBimeecs ot ComHua Teno
6onee apmuna gnHHOM... Teno sTo, IPoIETEB MPOCTPAHCTBO, YIIANO Ha CeBe-
po-Boctoke”» [6, c. 187].

«...KpecThiHe yBunenu Ha ceBepo-3amaje, JOBOIbHO BHICOKO HaJl TOPHU-
30HTOM, KaKOe-TO Ype3BBIYalHO CHIBHO (Henb3s GBIIO CMOTpeTh) CBeTsLIee
6enbIM rony60BaTBIM CBETOM TeNO, JBHTaBIlleecs B TedyeHHe 10 MUH CBepxy
BHHU3. Tel0 NpencTaBIsaNioCch B BUAE «TPyObl», T.e. munuHapudeckuM. Hebo
6b110 6€306/1a4HO, TOMBKO HEBHICOKO HajJl TOPH30HTOM, B TOH )K€ CTOPOHE, B
KOTOPO# HabMoxanoch CBeTAleecs Teno, ObIIO 3aMETHO MalneHbKOe TEMHOE
o6mauko. Beino xapko, cyxo. [Ipubnususimuce x 3ene (mecy), 6necraiiee
TeNI0 KaK OBl pacHnbUIOCH, Ha MeCTe )Xe ero o6pasoBancsa rpOMagHbIN KIy6
YEPHOT'0 JbIMa M IOCHBILIANCA YPE3BBIYAHHO CHABHBIN CTYK (He rpoM), Kak
651 oT GONBUINX NagaBIIMX KaMHEH MM MyHieyHoil manb6bl. Bece mocTpoii-
KM #Apoxanu. B To >xe Bpems M3 o6nayka CTamo BBIPHIBATHCA IUIaMA HeoIlpe-
neneHHoit Gpopmbl. Bce xuTenu ceneHus B MaHUYECKOM CTpaxe COEXAIUCH
Ha ynuue, 6abpl miIakanu, Bce AyManH, YTO NMPUXOAUT KOHEI] CBETA...

B ato xe BpemMsa B KupeHncke HekoTOpble Habnionanu Ha ceBepo-3armna-
Ie Kak 6bl OTHEHHO-KPacHHI 1Iap, ABUTaBLUIMICA, 110 NTOKa3aHHUAM HEKOTO-
PbIX, TOPM30HTANbHO, a IO MOKAa3aHHAM APYTMX — BeCbMa HAKIOHHO...» [18,
c. 25-26].

ITepmaxo C.I., c. IIpeobpakeHckoe. «S Xun B paGOTHUKAX, BO3HI
HaBo3. [loexamu yTpom mepBhiit pas. Bapyr Havamacs crpenb6a. C BocToka
nerell OTHEHHBIN CTONG, IiBET OTHA MOXHO 6bi1o cMoTperh. Teno nmereno my-
roobpasHo. CHayana GbIIO TpM B3pbiBa, a HOTOM IIYM: Y-Y-Y.

Ha samape ynano aBa kycka... OCKONKHM MCKamH AaXke CCHUIbHBIE-TIONHU-
THYECKHE, HO HE HAIUIH, XOTA NajeHHe BUAenu Bce...» [18, c. 66].

PyxnukoB K.H., 0. bopnaii. «...Jlerena Merna co cuonom uckp. CHava-
JIa II/Ia O HAaIpaBIEHHIO BAONbL YPaNbCKUX TOp, 4 MOTOM ITOBepHYna Ha JleHy
u ynana» [18, c. 66].
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JleonoB M.C., r. bopgaii60. «Illap oruenusrit, upera orus. C XxBOCTOM
B ¢opMe A3BIKA IITAMEHH, XBOCT OTXOANI HE Ha3afl, a HEMHOTO B CTOPOHY.
Gopma ronossl He coBceM Kpyrnad. Jleren mMunyts 2-3» [18, c. 66].

[Terurun B.K., c. Kosgpamuno. «Xopoio Bugenu, Kak IpoeTeno
OrHEHHOE TeJNo, AONroe, Kak camoneT 0e3 KpblnbeB, Kak cHom... Temo kpac-
HOE€, KaK OI'OHb, B KOHIle Tena mopexe... 3BYK nosiBuaca MUHYT 10-15 cmy-
cTA. 3BYK NMPOAOIKMTENbHBIN, XYTKO OBILO, CHIBHBIN, KaK G6YATO pAKOM
B3pBIBAIOT cKany...» [18, ¢. 66].

®apkosa E.W., r. Kupenck. «CHavyana Bujena oroub Bpoje CHoOIId,

6onbiioe nraMsa. CToayio HECKOAbKO BpEMEHH, a [IOTOM YIIaJ1O Ha 3alaj. Hu-
Kyma HE NETENO, Oprno Ha He6e, 4 NOTOM KaK IIpPOBaJIHNOCH, yNano. ITocne

atoro crpenbba Hayanack, 6ym-6ym...» [18, ¢. 67].

HTak, MHOTHEe OYeBMILBI OMMCHIBAIOT MO CYTH TONET «CBETOBOTO
Tena», KOTOpOe U3 PasHBIX MecT HaOMIONeHUd U B pasHble MOMEHTHI
CBOETO TOJNETA BBIMIAAENO NMo-pasHoMy. Hanbonee yacTo ero cpaBHUBa-
IOT C JIETALIMM OrHeHHBIM cHonoM [14]. Ho oyeHb xapakTepHO, 4TO
MHOTHE er0 CpaBHMBAIU ¢ TPyboOi, BeApOM, CHOIIOM M T.II. IpeAMeTa-
MM, CHIBHO HAaIlIOMUHAIOIHMH YCEIeHHBIN KOHYC ¢ HeOONBIUUM YTIIOM
HaK/TOHa. B Hameil MoOmenu 3TO Teno U ecTh 06nacThb CBEYEHUs, BHYT-
PEHHHH YCeUYeHHBINI KOHYC BHYTPH KOHYyca paspexxeHus. IIpuueM ecnu
CMOTPETH Ha 2Ty 006NacTh B NNaHe, TO OHa OyJeT BHIINANETh, KaK CHOII,
BeJlpo MMM pacmypswomasca tpyba (puc. 63). Ho ecnu 3TtoT KOHYyC
Oyner neTeTh Ha HaGMIOHATENA, TO TOT YBUIUT HECKONBKO HUHYIO KapTH-
HY: KOHyC 6ymeT BOoCIpHMHAT Kak wap. Mckakenne Bocnpuarus ners-
mero o6’bekTa MOXXeT OBHITh BEI3BAHO HE TOABKO OITHYECKHM H reo-

a) Konyc, caon 6) Tpy6a, Benpo 8) Wap

P

Puc. 63. Tpu Buaa xonyca ceeyeHuss 3T-suxps:
a) cboky, 6) cboky mon yraom, B) CHH3Y.
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MetpuueckuM 3ddexrom. OueHs TPYHHO AaXKe NMPERIONOXKHUTH, KaK
BefieT cebs KoHyC 3¢upHOro paspexenusa Buepenu IT-Buxpsa. ITosto-
MY MOXHO HOIYCTHTb, 4TO 6l1arofjaps TOBEPXHOCTHOMY HaTSXKEHHIO
IIpU 3aMeNNIeHUH IoIeTa KOHYC paspexeHUs cBOpaduuBaeTca B cdepy.
IloaToMy pasHble CBHAETeNH, Habmonas MONET Tella CBETa B Pa3sHbIX
ero ¢asax, MOIIH BUJIETh U ero pasHble PU3UIECKUE COCTOSHHA.

Cy1iecTByeT HeCKONTBKO ONHMCAaHUI OYEBHAIIEB, KOTOPBIE IIOKa3bl-
BalOT, YTO LIAP-TUAED UMeEN cy>1<a10ninﬁca XBOCT. Co

Onucanue ¢penomena H.K. 3appanoBbiM us noc. I[Ipeobpaxenka
MOXXHO Ha3BaTh «KIAaCCHYECKHUM» C TO3UIUH TPENNOXEeHHOH 3/eCh
MOJEIIH.

«B mone 1908 r., npumepHo B 10 4ac yTpa, a1 ¢ 6paToM BO3MUI HaBO3 Ha
moje, ¥ MBI yBUIENIM NETALINNA OTHEHHBIA cHon Kpyraoi ¢opmer. OT Hero
pa3 B BOCEMb NIHHHEE TONIOBbI 3804 X0poumo BHACH OTHEHHBIN XBOCT, KOTO-
phiit BHayane GbIT TONCTHIM, a IIOTOM CyXKanca Ha KoHyc» [14, c. 35].

ITO omHcaHUe [aeT, MO-BUAUMOMY, Haubojee TOYHYIO KapTHUHY
KoHyca cBedeHud Brepenu JDT-Buxpa (cm. puc. 63a). T.x. 3a nmobbiM
BeI[eCTBEHHBIM TEJIOM B IIpoIecce MONeTa OCTaBanca Obl XBOCT pacuiu-
pAowutics, a He cyxcaroujuiics, TO ONMCaHHE NOKa3bIBa€eT, YTO JIETEN He
60mMupm UNIH ApPYyroe BellecCTBEHHOEe Telo.

Eme ogno BecbMa nokasatenbHoe onucanue faHo C.M. Ilpusanu-
xuHBIM U3 A. KoBnI: «Tonbko s ycnen sanpays nouiags B 60poHy, Kak BIPYT
yCIbIlIan Kak OBl CHILHBIN BBHICTPeN U3 PYXssA (OOMH yaap) BIpaBo oT ce6d.
I Tor4yac Xxe NOBEPHYIICA H YBHIEN JIETAIIEE KAaK (6381 BocCIImTaME€HEHHE, BbI-
TAHyTOE: 106 IITHpe, H XBOCT yXKe, LIBETOM, KaK OTOHb IHeM, 6einblit, BO MHOTQ

pa3 6onpire ConHiua, HaMHOTO cnabee ero 1Mo APKOCTH, TAK YTO HA HETO MOX-
HO 66110 cMoTpeTh. [Tocpenu nmaMenu ocraBanach Kak OBl IIbIIb, OHA BH/IACh

Kkny6KaMH, a OT II/IaMeHH OCTaBalHUCh elle CHHHe Momoch» [7, c. 9—-10].
Takoe omMcaHHe HUKAK He COOTBETCTBYET OOMUAY MM JIeTAIIEMY
KYCKY NnbJIa.

HHTepecHO, YTO TeMHOEe OONMavYKO 3apaHee MOJHANOCH HaBCTPeHy
CBeTAILlEMY TeNy U3 MecTa KaTacTpodbl. ITO IETKO OOBACHAETCA TEM,
YTO BUXPb NPHU NPUOIIIKEHUH K MOBEPXHOCTH CTall €€ «IepeMalbl-
BaTb» M BBIPHIBATh, BTATUBAS NBIIb U 3€MIIO BBEPX, HABCTPEUy CaMo-
My cebe.

Kpome Toro, b. PoguoHoB ob6paljaeT BHUMaHHE «Ha COBEPLIEHHO
HeCBOMCTBEHHYIO METEOPUTaM HHM3KYIO CKOpOCcTh TyHrycckoro 6onuaa — ne-
TAILllee «CBEPXy BHM3» «b6nectamiee Teno» Habmoganu oxono 10 MuH, a cBA-
3aHHYIO C HUM «TYyLIeYHyIo Nans6y» cnpimany ax 15 munl» [18, c. 26]. O6-
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paTMM BHUMaHWE U Ha CUNBHHIN CTYK (HO He TpOM), KOTOPHIH IO
CBOEMY XapaKTepy HallOMHHall CBUAeTeNnsAM Oolnblile BCero 3ByK OT Ia-
neHusa 6onpminx kamHei. Eime omqHa 0COO€HHOCTh: CHavana CABIIIANH
3BYKM NajieHud GOnbIUUX KaMHeH, 3aTeM NylledHyIo manp6y. Xapak-
TEP 3BYKOB pasHBIM, CIIEAOBATENbHO, ABIEHUA TOXE pa3HBIE.

ITpennonoxxuM, 4YTO NepBEle 3BYKM — HEUCTBUTENHHO OBIIM OT
HMaJleHUs] TUTAHTCKUX I7bI6 IIOYBHI M IIOPOABI, KOTOPHIE BHIPHIBANUCH
us 3emnu IT-Buxpem. Ilocnenyomue 3BYKH «NYLIEYHOH IambObI»
MOTTH OBITH Pe3yIbTAaTOM CXIOMBIBaHUA 3DUPHHIX Iy3BIpeit, 06paso-
BaBIIUXCA U3 LEHTPATbHOTO MYy3BIpA IIOCIE €ro B3aUMOAENCTBUA C
MOBEPXHOCTBIO 3eMIH. ITOT MPOLECC AHATOTUYEH CXIOMBIBAHUIO KaBH-
TALMOHHBIX NMy3bIpeN B XXUAKOCTH, KOTOPOE, KaK U3BECTHO, IPUBOAUT
K CHUIBHEHIIEeMY paspyLIeHHIO TIOBEPXHOCTH TPYO. CxnomnbIiBaHUe IIy-
3bIped Ha 3aBEepUIAIOIIEd CTAAHUM MOTIJIO AATh CHIbHEHIee paspylIe-
HY€ NTOBEPXHOCTH, B TOM 4YHCI€ U BHIBaN Jieca. XOTA BO3MOXXHO, 4TO
niec 6B TIOBaNeH B pe3ynbTaTe BTATHBAHUA B 3(UPHYI0 BOPOHKY.

Ecnmu onucaHHBIN I'POXOT AEHCTBUTENBHO CO3AaBalM KYCKH ITaja-
1o1lleii ¢ He6a TOPOABI, TO B OKPECTHOCTAX SMULIEHTPA COOBITHI MOX-
HO HAaWTHM HE TONBKO CleAbl BHIPHIBOB, HO M «TOPKH» — ClI€Abl yIIaB-
IIMX KOMbEB TPYHTa U b6 mopojbl. BpeMeHM nmpouino ¢ Tex mop
MHOTO, HO €CI¥ UCKATh IO HAIpaBIEeHMUIO pa3sliOMOB KOpPHI, TO, BO3-
MOXXHO, HEKOTOphIe U3 3TUX IMBI6 MOryr emie 6HITH OOHapPY>KEHHI.

«B 7 4 43 MuH yTpa npoHecca myM Kak 6bl oT cunbHOro Berpa. Hemoc-
PEACTBEHHO 3a 9TUM pa3fajica CTpAaIUHBIH yHap, CONPOBOXIAEMBIi MTOJI3EMHBIM
TOIYKOM, OT KOTOpOTO 6}’KBaJIbHO COTPACANUCH 3JaHHA, NPHUIECM I1I0Y4a/IOCh
BIleYaT/IeHHe, KaK OBl 110 3HaHHUIO OBbUI CHeNaH CHIbHBIA yHap KaKuM-HuOynb
OTpPOMHBIM GPBBHOM UM TAKENBIM KaMHeM. 3a IIEPBBIM yapoM nocjaenoBan
BTOpOM, TaKO¥ XK€ CHNIbI, U TpeTHH... [IpOMeXyTOK BpeMEeHU MeXAy NepPBbIM
H TPpETbHUM yllapaMH COIIPpOBOXIAAJICA HeOOBIKHOBEHHBIM IIOA3€EMHBIM I'YIOM,
IIOXOXHM Ha 3BYK OT pelibC, IO KOTOPBIM 6y,I[TO OBl NpoxXoguiI EAHHOBPEMEH-
HO HeCATOK IIOC300B. A noroMm B TeyeHHe 5—-6 MUH npoucxojaunia T04b-B-TOYb
apTH/UIepHiicKas cTpenbba: mocnenosano okono 50—60 ynapos uepe3 KOpOTKHE
H NOYTH OJHHAKOBBIC INPOMEXYTKH BpPEMCHH...

To Xe ABNEHUE, MO NOMTYYEHHBIM CBENCHUAM, HabOMIOKANOCh U B OKpe-
CTHBIX celleHUAX AHrapbl Ha paccrosiuuu 300 BepcT (BHU3 M Bepx) C OJjuHa-
KOBO# cunoit... Hackonbko cunbHBI 6BUIM NepBble YAaphl, MOXHO CYAUTDb MO
TOMY, YTO B HEKOTOPBIX ClIy4dasX Inajgajayd ¢ HOT JjiolIaiu H JIIOOH.

Kaxk pPaCCKa3bIBAalOT OYEBHUALBI, Nepen TEM, KaK Ha4YalaH pa3naBaTbCA
nepsbie B3phIBH (yAaphl), He6O Ipope3ano ¢ I0ra Ha ceBep... Kakoe-To Hebec-
HO€ TENO OTHEHHOro BU]JA... C NPUKOCHOBECHHUEM JIETALLECTO IIPpENMETA K I'O-
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PHU3O0OHTY... Ha YPOBHE JIECHBIX BEPUIHH KakK Onl BCIIBIXHYJIO OTPOMHOE II/IaM4,
pa3aBoOUBIICE He60... Kak Tonpko mmamsa HCYe3No, ceryac xe pa3nannuchb
nepBbie YAApHI.

[To 3noBewmei THIIMHE B BO3AyXe YyBCTBOBANOCh, YTO B IpUPOJE NMpo-
HCXOOHUT KAKO€-TO HeoObIuHOEe aBneHue. Ha pPacnonoOXE€HHOM NPOTHB Cé€lla
OCTpPOBe NOLIagM U KOPOBBI Hayanu KpuyaThb M OeraTh M3 Kpas B Kpaii.
Ilony4yanoch BmeyaTI€HHe, YTO BOT-BOT 3eMJIsi pa3Bep3HETCA M BCe IIPOBa-
nutcsa B 6e3nHy. PasmaBanuch OTKyZa-TO cTpalliHble yaapsl..» [18, c¢. 27].

B 1aHHOM ONMCAHMM eCTh BaKHEIE OCOOEHHOCTH. Bo-mepBhix, 3BY-
K¥ YEapOB MO 3[aHUI0 OpeBHOM WIM KaMHeM (B OTCYTCTBUE OHBIX
IpeAMETOB) CBMETENbCTBYIOT, YTO OBUIM JKeCTKHE JTIOKaTN30BaHHEIE
yaapsl HEBURUMBIM 00 beKTOM. Bpsaa nu 310 6511 IOA3EMHBII TOMYOK,
Ko/e6aHusA MOYBHI WJIM BO3AYILIHAaA BONHA, OHHU IIPUBENHU OBl K ApPY-
roMy OINYIEeHWUIO OYeBUJLEB, U HUKOTJa — K OINYLIEHHUIO yaapa
6pesHoM. [Ilymalo, 4YTO yHap ObIN «IIPOM3BEAEH» PE3KUM IEpenagoM
INIOTHOCTH 3¢ upa Ha rpaHule 3pUpHOro KoHyca. Ilepenan naBneHus
ac¢upa Ha Heil HACTONBKO KOHTPACTEH, YTO KOT/Ia 3Ta IPaHUIIA «3a[enan
3aHue, er0 «yoapuiIo» rPaBUTAIMOHHEIM rpagueHToM. ClieflyeT Tax-
Xe o6paTHTh BHUMaHHE M Ha BIEYATIEHHUA O BOT-BOT pPa3BepP3HYB-
1reiica 3emiie U mpoBaie B 6e3MHy. DTHU OILYIEHUS BO3HUKIH y CBU-
AeTeney MOACO3HATENbHO MOC/E UX NMONalaHUA BHYTPb KOHYCa pasphiX-
JIAIOIETO MPOCTPAHCTBO 3¢upa. B Apyrux ero o6macTax Taxoe paspbix-
JieHWe NEUCTBUTENbHO IPUBENO K pasphbiBY 3€MIH, BHIPHIBY U3 Hee
TOYBBI U MOpOAHL. 37ech Xe, Ha mepudepuu COOBITHI, TIOOH OLUY-
THJIM TONBKO IOTEHIMaNbHYI0 BO3MOXHOCTBH «pa3Bep3aHus». Ho B
3MULEHTpe COOBITUI BCe 3TO OBIIO PeaTbHOCTHIO.

XapakTepHa UM IIOCNEfOBAaTENbHOCTh COOBITHIT, KaK OHa OIMCBHIBA-
ercsa oueBupueM. CHayana 6pUI IIYyM OT CUIBHOTO BETpa, 3aTeM yaap,
3aTeM TYN, IIOTOM elre ABa yaapa. IIoToM ¢ He6ONbIITUM ITPOMEXYTKOM
50-60 apTunnepuiickux yaapon. OdeBupen 6611 Ha JOBONBHO 60ONBIIIOM
PacCTOAHUU OT SMHUIEHTPa COOBITHIT, HO TOYHO Ha IYTH ABWXKEHUS
KOHYcCa paspe>xeHus. 1103ToMy OH CHavana IIO9yBCTBOBAJ LIYM BETpa OT
HpUOMIDKeHUsA BHEIIHEH TpaHULbl KOHYCa, 3aT€M yJAap OT IPOXOX[e-
HUSA TPAaHUIBI KOHYCa paspeXeHUsA. ITOT YAap 6bII BOCHIPUHAT UMEH-
HO Kak peskuit yaap (ymap 6peBHOM 1o 3gaHuio). 3a yqapoM mocneno-
BaJ 1IOA3eMHBIN r'yin. CKopee Bcero 3TOT I'yll GBI BHI3BaH TeM, YTO KO-
HyC paspe>XXeHUs Bopodan rnoj co6oit IOpoAbL ¥ TPYHT, CO3/AaBas OLIY-
II[eHYe MMPOXOAa MHOXECTBA MO/I3€MHBIX MOE3A0B. 3a IEPBBIM YAAPOM
IIOCAEN0OBan BTOPOM, 3aT€M TPETUM, U TYT Ke ryn npexkpatruics. Tpe-
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THH yIap NpOM3OIIeN Ha BBIXOAE U3 KOHYCa paspeKeHHs, IIOHATHO, 110-
yeMy TYT XK€ IIpeKpaTHICA TYyd, Belb II0YBa M MOPOALI 110J HOTaMH
CBUJETENS IPOCTO IIEpEeCTaNy BOPOYATHCH IMOA BO3AEHCTBUEM aHTH-
rpaBUTAUUHU. APTUINEPUICKUI BBICTPENbI, KOTOpPbIE YCIBIIIANA BIIOC-
NTeICTBUH OYeBHJel], CKOpee BCero OBIMU IOPOXAEHBl KaBUTAIIHOH-
HBIM CX/IOTIBIBaHHEM 3(UPHBIX My3bIpeil Ha 3aKNIOYUTENbHOM CTaAUU
nponecca. M3-3a ynanmeHHOCTH OT SMUIEHTPa OYEBHUAEL, He CIBINIAN
ele OJHOTO XapaKTEPHOI'O 3ByKa — 3BYKOB YAapoOB IaJalOLIUX KaM-
Heil U TAHIO.

O6paTuM BHUMaHHE U Ha TO, KaK MHOT[]a 3aIIUCHIBATUChH MMOKa3a-
HuA oueBuAleB. O4eBUALBI TOBOPUIHY UMEHHO 006 ymapax, HO y4eHble-
UCCIEeq0BaTeNMN CYUTANHU, YTO TAKUX yAAapoB He MOrno ObITh. Tak Io-
ABNANHUCH 3alIUCHU THIA: «..Ilepex TeM, kak Hayamu pa3maBaTbhCA NEPBHIE
B3pbIBH (yAapsl)...». MBI BHAMM, YTO NMPH 3aITUCU CIOB OYEBUALIEB MX
TIONPABIIANIH, 3aMEHAA CIOBO «yAap» Ha CIOBO «B3phiB». Ho mina o6bex-
TUBHOCTH OCTABAANM B CKOOKax Bce K€ MCTUHHYIO TEPMHHOJOIHIO.
CornacHo Haiieli MoJienH, B3pbIBOB CHadana He ObLIO, OBITU pe3kue
nepenagsl 3pUPHOro AaBIeHUS, KOTOPbIe U3-33 OYEHb PE3KOM I'PaHU-
bl BBI3BIBANIM OIUYLIEHUS yHAApOB.

CaprrueB E.E., 6mu3 r. Kancka. «...Bapyr mocnbimancs crnepsa iy,
KaK OT KPbUIbEB BCIIYTHYTOM IITHULIbI, B HaNPaBIEHUH C I0Ta Ha BOCTOK, Ha Cello
AHUBIPb, M MO peKe IOIIJIA, BBEPX MO TeYeHHUIO, BOHA Bpolne 3bi6u. Ilocne
3TOTO MOCNEeNOBaN OAWH Pe3KHil yaap, a 3a HUM TIyXue, KaK Obl mof3eMHbIE
packaThl. YAap ObIn HacTONBKO CHMIIEH, YTO OAMH M3 pabouux, E.C. Bnacos,
ynan B Bopy. C mosABIeHHeM IIyMa B BO3AyXe IPOABMIOCH KaK Obl cusaHMe
KpYroBHAHOI (GOpMBI, pa3MepOM OKOJIO MONOBHHEI JIYHBI, C CHHEBATHIM OT-
TEHKOM, OBICTpO neTalee oT PunuMonoBa Kk UpkyTcky. 3a cusHueM ocTaBain-
ci B BHOE rony6oBaTOM IIONOCH Clell, paCTAHYBHIMIICA IO BCEMY HYTH H
IIOTOM IOCTENIEHHO MCYe3aBIINi ¢ KoHIa. CHsAHMe, He pa3opBaBIIKCh, CKPHI-
noch 3a ropoi» [33, c. 66].

B 3TOM CBHJIeTENBCTBE €CTh HECKONBKO YIMBUTENIbHBIX Habmone-
HUH, HaIlpuMep, IUyM ObII Takoi e, KaK OT yneTaBIled NTHUNBI, a
. YIap — TaKoii CHIIBI, YTO cBanun pabodero B BoAy. CripanuuBaercs, 4TO
xe tak ygapuno E.C. BnacoBa? YaapHo# BONHBI 04eBUIHO He ObLIO.
Omare 4To-TO BpoAe «6peBHa»? IllymM conmpoBoXpancs BONMHOM, KOTO-
pas IOIINa BBEPX IO peke. ITO OYeHb IleHHOe HabNIofeHue, OHO NO-
Ka3bIBaeT, YTO IPaHMLIA TPAaBUTAIIMOHHOTIO KOHYCa HE TONBKO IIOTPEBO-
XUJa BO3AYX, HO U IOTHana Bcaen 3a co6oit BOMHY. A pe3skuil lepemap,
3¢pUpHOTO (IPaBUTALMOHHOTO) NaBIE€HUA BHI3BIBAN ¥ BCEX OYEBMAIEB
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OllylleHHe MMeHHO pe3koro yaapa. Ot atoro nepemnana E.C. Bnacos u
yi1an B BOAY.

Eme ogHO 1leHHOe HabmiofeHne — Cllel OT OTHEHHOTO IIapa MC-
yesan ¢ KoHHa. CpaBHUTE ¢ MHBEPCUOHHBIM CIIeIOM OT IIOJIETa CAMO-
JieTa MM CIIefOM TOPSLIEr0 CaMoJIeTa, afialomiero Ha semnio. JIio6oi
BEILIECTBEHHBIN CIIEN OT II0/IeTa Tela He UCYe3aeT ¢ KOHLA, a MEJJIEHHO
pacceuBaeTCsa IOJ BO3AEHCTBUEM BO3IYIIHBIX IIOTOKOB, CTAHOBACH 60-
Jlee IIMPOKMM M MeHee MpAMONUHeiHEIM. DT-BUXphL OCTaBNAN 33 CO-
601t He BelleCTBEHHbIN CleM, a Clefl pa3phIXIIeHUs 3(PUPHOTO Mpo-
CTPaHCTBAa. B 3TOM pasphiXIeHUH pOXAATHCh POTOHBI, KOTOpPbIE M
BOCIIPHHUMANIHUCh KaK cBersawmuiica cnen. I[lo Mepe ocrabeBanus Bo3-
6y>XneHUs, 3aTATUBAHUA Pa3pPhIXJIEHHOTO 3(UPHOTO MPOCTPAHCTBA,
cBedyeHUe ucye3ano. IMeHHO mo3TOMY He OBIIO HUKAaKHX IMPH3HAKOB
BELECTBEHHON UHEPUUOHHOCTH. POTOHB — He Kall/lM BOABI U He 4Ya-
CTHLBI AbIMa, OHY MTHOBEHHO yJeTelnd M3 00/macTH cBeYeHMs, He OC-
TaBUB B HEM M Clefa.

T.H. HaymeHko: «...Koraa s 6sicTpo noBepHynca B HanpaBleHHH yha-
pa, TO JIyYH CONHIA IepeceKanuch (Hanepepe3) MIMPOKOH OTHEHHO-6Genoi
MOJIOCOM C MPaBOM CTOPOHEI JIyYel, a C IEBOM MO HANpPaBIEHUIO K CEBEPY... B
TAiTy JNeTena HenpaBUNbHOU (GOpMEI, eule 6onee orHeHHO-6enas (6nenHee
CONIHLIA, HO NMOYTH ONMHAKOBasA C JIyYaMH CONHIIa) HECKONbKO MPOMONTOBa-
Tas Macca B BHAe o6/1auka, AMaMeTPOM ropasno 60nbiile JyHbI... 6e3 IpaBHIb-
HbIX OYePTaHUM KpaeB... [Iociie mepBOro HECHIBHOTO yAapa, NPUMEPHO Yepes
IBe-TPH CEKYHJIBI, a TO U 60oJblile... — pa3nancsa BTOPO¥, KOBOIBHO CHIbHBIN
yaap rpoMa. Eciu cpaBHUTBL 3TO C TPO30OBBHIM YA3pOM, TO 3TO OBl CaMbIi
CWIbHBII, Kakye 6BIBaIOT BO Bpems rpo3bl. [Tocne aToro BToporo yaapa KoMka
y>Ke He CTalno BULHO, HO XBOCT, BepHee, ION0Ca Y)Ke BCA OYYTHIACH C JIEBOIl
CTOPOHE!I JIy4eil CONMHILIA, Ilepepe3aB X, M CTana BO MHOTO pa3 LIupe, YeM 6bina
C IIpaBO¥ CTOPOHBI OT HEro; M TYT XKe, Yepe3 Oolee KOPOTKUI MPOMEXYTOK
BpeMeHH, 4eM OBbIIO MeXAy IepBBIM M BTOPHIM YAAapOM, IIOCIENOBAN TPETHI
yAap TpOMa M TaKOW CHIbHBIA U KaK OYATO OBl elie ¢ HeCKONbKMMU BHYT-
PH Hero CIMBUIMMHCA BMeCTe yHapaMH, JaxKe C TPECKOM, 4TO BCA 3eMIs
3aJpokana, ¥ 1O Taire pasHeCIOCh TaKOe 3X0, U JaXe He 3X0, a KaKOH-TO
OTJIYIIUTENbHEINH CIIOUIHOM TyN; Ka3anoch, YTO STOT I'y/l OXBAaTH/I BCIO TalTy
HeoOBATHO! CubupHu...

...Hamu ToBapuIUuM B MOMEHT MOJIETa METEOPUTAa BCE HAXONUIHCH B
IOMELIEHUAX, 2 HEKOTOPhIE HaXke CHanH, U UX pasOyauIH 3TH HEOGBIKHO-
BEHHOM CHIIBI YAaphl TPOMa, OT KOTOPHIX 3BEHeNHU Aa)Ke OKHa, BepHee, CTEK-
la OKOH, a B HEKOTOPHIX HOMAX... JaXKe TPECHYIM IE€YKM U Nonajgana ¢ IMo-
IOK KYXOHHAas IOCY[ia OT CHJILHOIO COTPACEHHA NoyYBhL..» [18, c. 31-33].
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B maHHOM ONMCaHHUM NOBTOpAETCA HabOp COOBITHUI, OITMCAaHHBIX
Bhime. TONBKO INepBble yAaphl BOCIPUHUMANMUCH 3H€Ch KaK yHAaphl
rpoma. EcTs 1 HOBOe HabmomeHHe — IO Mepe TOoJeTa Tela OHO Me-
HANO Kak cBOIO ¢opMy, Tak U dopMmy cBoero xBocta. OfHO H3MeHe-
HUE IPOU3OIIIO IOCNHE BTOPOro yAapa. MoXHO NPEANONoXUTh, 4TO
He TOJNbKO yAapbl BO3HMKalM B MOMEHT BXOJla M BBIXOAAa KOHyca U3
obnmactu HabnmoOpeHUA, HO M, YTO OHU YACTUYHO OOYCIOBIEHH! mepe-
xogoM OT-BUXpA U3 OJHOTO COCTOSHUA B ApPyroe. BoaMoXxHO, 3TH
yIaphl CBA3aHBI C ITepeceYeHUEM CUNIBHBIX Pa3phIBOB B 3PMPHOM IIpO-
CTPaHCTBe, BO3SMOXKHO, C IIepPeCTPONKOil BHYTPH 3(HPHOTO TOpa.

A. bpioxaHos, c. Kexma. «...He ycmen a eme omersca coBceM mocne
6aHu, cneimy mym. Beicouun, kak Obin, Ha YIMIy U Cpa3sy Ha He60 B3rNIAR
KHHYII, IOTOMY CABIIIHO — IOyM OTTyAa. U BHXKY: CHHHeE, 3elleHbIe, KDAaCHBIE,

XapKue (opacheBbIe) IIOJIOCH MO He6y MAYT, U IWMHPUHOH OHHU C YIHLY.
Iloracnmu monocsl, ¥ CHOBA IOCHABILIANCA TPOXOT, U 3eMid 3aTpAcnace. Ilo-

TOM CHOBa [OKa3amHCh IONOCHI M YUUIM «1rton cusep»» [33, c. 68].

B atoM (M B APYTHX) CBUIETENLCTBE €CTh HOBag JETaNb — CBE-
TALIHECS TIONOCH (LIMPUHOM C YIMIY) M pa3sHHIX IBeToB. BoaMoxxHO,
3/eCh HaOMIOKANOCh NPOXOXKAECHHE CThIKa 3(DMPHBIX 30H, YTO IIPUBEIO
K 60x0BHIM 3pdexTaM — 3pHUpHOE IPOCTPAHCTBO Pa3pHIXIAIOCH IO
Ay4aM B pasHble HalpaBleHHUS OT MecTa NPOXOXAEHUA U B 3aBUCH-
MOCTH OT CTelleHH pa3phIXJIeHUA B 3THX IONOCaX POXAAIUCh (OTO-
HbI pasIMYHON 3HEPrUM (CIefoBaTeNbHO, PasHOTO 1iBeTa). Bropuuynoe
NOsABJIeHNE NMOJIOC CBA3aHO, BULMMO, C IIOBTOPHBIM IIPOXOXKAECHUEM
30HBI CTBIKAa THOO C IOMHBIM MM YaCTUYHBIM paspyuieHHeM IT-BHUX-
P, TIOCHEe Yero OCTATOYHBIE BO3MYIeHUA 3(UPHOIO MPOCTPAHCTBA
MOrnu npusectd K 3ddekTy monoc.

Ecrmu 61 3mech OBIT METEOPUT WIM KOMETHOE TeNo, TO XapaKTep
moneTa M chnex OT Hero 6puIM 6b1 NPUHUUNKMANBHO UHBIMHU. BOT Kak,
K IPUMEpY, OMUCHIBaeTca Nonet 6omupa.

«12 despana 1947 r... Ipu ACHON CONHEYHOM NOrofe BEONb 3aNaJHBIX
oTporos xp. CUX0T3-ANHHB C TPOXOTOM IIPOMYANCA APKO cBeTALIHICA 60-
U], OCTaBiIAA Hocne cebs ABIMHEIN Crep...

OrHeHHbIll 11D, TeTeBUINiI O HeOY, HMeI APKOCTh BONBTOBOMH AYTH, €r0
ABIMHBI XBOCT OBII KpaCHOBAaTOTrO OTTeHKa. Jlo Beuepa Ha HeGe ocTaBanca
mupoKuii apIMHBIHA crel (mopuepkuyro MHOIO. — C.C.), mocreneHHO pac-
NABIBINMICA 3Hr3araMu... IIpu nmageHuu 6onmpa pasgancia B3pbIB, HA MHOTO
KHIIOMETPOB BOKPYT 3appebe3)any OKOHHBIE CTEKNa; Yepes 1-2 ceKyHAH! Io-
CNBIIIANCA pAn Gonee cabGBIX 3BYKOB, a 32 HUM TPE€CK, HAIOMHUHAIOIIUH ITy-
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JIEeMeTHbIEe OYepelu B Te€YeHHE HECKONbKMX MHUHYT IIOC/e B3PbIBa OBII CHEBI-
weH rym» [32, ¢. 7]. OTMeTHM IOCIEZOBATENbHOCTh 3BYKOBBIX COOBITHIL:
CHavyana B3pHIB, IIOTOM YZaphbl, IOTOM TpPecK, IIOTOM Iya. 3mech Bce
IIPUBBLIYHO: LIEHTPANbHBIN METEOPUT YyIal U B3OPBANCA, 3aTEM YIaNIH
ero ¢pparMeHTHI, a 3aTeM BBIOpOIIEHHAA [TIOYBA U €ro OCKONKH, pasie-
TeBIIMeECS BOKPYT SMHIEHTPa, CO3AANU 3BYKOBOI QoH Tpecka. Bo Bcex
XK€ ONMHUCAHUAX O4eBHUAIEB TYHTYCCKOT'O COOBITUA MOCIEN0BATENbHOCTD
IIpaKTU4YeCKH COBEPILUEHHO HHasi. CHavana IiemecT BeTpa, 3aTeM Iep-
BbIH ymap, 3aTeM IMOJ3E€MHBIN Tyll, 3aTEM BTOPOM yAap, Yepe3 HEKOTO-
poe BpeMs IpOXOT MajalonUX KaMHEN U NUILNb B KOHILIE — apTUe-
pHHCKad KaHOHaja.

OTMeTHuM, YTO ABIMHBIH Cl€M OT BELIECTBEHHOI'O Tejla OCTaBa/ICA Ha
Hebe MHOTO 4acoB M mocrerneHHo pacmneiBanca. Crnen xe ot TyHryc-
CKOTO «TeJa», 10 CBUAETENbCTBY OYEeBULIEB, TH60 BOOOIIIE OTCYTCTBO-
Bas, 1160 ocTaBanca B BUIe rony60oBaTOit MONOCH! CBETa, KOTOpad
Oo4eHb OBICTPO yY6Hpamach C XBOCTa.

Hanee npuBeaeM CBUAETENBCTBA OYEBHALIEB, HAXOOUBIINXCA HaU-
6onmee 6MU3KO K SMULEHTPY.

C.B. CeMmeHOB, KOTOpPBII1 HaXOOHWJICA Ha PacCTOAHUM 65 KM OT
3IHUIEHTPpa, BCIOMHHAET: «..He60 pasgBomnoch, H B HEM IIHPOKO U BHI-
COKO HaJl 1eCOM... MOABUICA OoroHs. He60 paspsunHynocs Ha Gonbuioe mpo-
CTPaHCTBO, BCA CeBepHas 4acTh HeGa OblIa MOKPHITa OrHeM. B 3TOT MOMEHT
MHE CTa/ll0 TaK rOpAY0, YTO He OBIIO TepIeHusA, CIOBHO HAa MHe 3aropenach
py6aliika, a C ceBepHOI CTOPOHBI, OTTYAA, Ie OB OTOHB, OBII CHIBHBII XKap.
51 xoren yxe 6p110 pa3opBaTh U COpOCUTH ¢ ceba pybamiky, HO B 3TOT MO-
MEHT He60 3aXJIONHYNOCh, W Pa3sfNalicsA CUIBHBIN yfaap, a MeHs cOpocuio Ha
3eMJII0 CXKEHH Ha TPU. B mepBhI/i MOMEHT A TUILMICA YYBCTB, HO BhIOEXaB-
mas U3 u36el Mos XeHa BBena MeHa B u30y. [Tocne ynapa nmomen rakoi wmym,
CIIOBHO Iafian¥ KaMHU WIM CTPENsIM M3 IyLIeK, 3eMIA ApoXana, ¥ Koraa
A JIeXall Ha 3eMIie, TO NPHXUMAJ ToJI0BY, ONMacasAch, YTOOHI KaMHH He Npo-
JIOMHMIIA TONOBY. B TOT MOMeEHT, Korja packpeiioch He6o, ¢ ceBepa NMpoOHecC-
cs1 MHMO U306 TOpAYHii BeTep, KaK M3 IYLIKH, KOTOPBIA OCTAaBHI Ha 3eMIIe
CleAnl B BHJE NOPOXKEK U NOBpeAMn pocmuii nyk. [IoToM okasanocs, 4To
MHOTHE CTEK/Ia B OKHaX BBIOUTHI, 2 Y aMOapa mepeIOMHIIO JXeNe3HyI0 HaKIagKy
I 3aMKa y AB€PH... 3UMOH TOro xe roja Ko MHe 3axonui TyHryc Hsau
Wnsuy, kotopsrit roBopun: “Ilomro Bbl He uumuTe 3010T0 B Jlakype. Tam,
rOBOPHUT, MO3nsA (nec)... BBIpBaNo, H TyKnd (3eMn0) yramuno, 6opouu bBor,
He 3HaeM Kyna. Tam 6b1 M037 TycTOl, a KyAa YTAallWIo, UBO-AUBO He 3Ha-
eM. TaM BBIpHIIO KaHaBy, a MO 60pTaM BHAHBI BHICOKME KaMHH; B KaHaBe
cyxo, Boaml HeT...”» [18, c. 35-36].
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B naHHOM CBUZETENbCTBE €CTh MHOXECTBO 0cob6eHHOCTEe. Bo-mep-
BBIX, 3TO OIIMCaHHe U3MEHEHUI caMoro Heba. Uto roBoput takas ¢pa-
3a: «He60 pasgBUHYIOCH Ha 60NbIIIOE TPOCTPAHCTBO...»? Hebo paspsi-
BaeTcA Ha JIBE YaCTH, IIOTOM 3aXJIONBIBAETCA — YTO 3TO 32 IIPOLIECCHI,
KOTOpble BBI3BalM TaKoe oluyuleHue? MoxxeT 6bITh, HEHCTBUTENBHO
Hebo (mpocTpaHcTBO Heba) pacmaxHYNmoOch Gnarogaps pasphIXagioLIe-
My BosgaeicTBUIO DT-Buxpa. OHO pa3ABOMIIOCH IO KHAMEYEHHOM paHee»
TpaHHulle MeXAY AByMs (TpeMs, YeThIpbMA) OONbIIUMU O6IOKaMU —
a¢pupHbEIMU KnacTepamu. [Iponeras nmo aTum rpanunaMm, 3T-BUXps MoOr
UX pacIIMpUTh, CAENATH OOJiee PHIXJIBIMHM, B 3THX MOBEPXHOCTAX pas-
Iena B pe3ylNbTaTe TAaKOTO pa3phIXJIeHHUA IMPOU3oUIeNn GBICTPHIl CHHTE3
$OTOHOB M3 MaKCHUMOHOB, IIO3TOMY He60 3acBeTHNOCH orHeM. OngHO-
BpeMEHHO C PasphIBOM Heba oYeBUAEL MOYYBCTBOBAI CHIBHBIH Xap, 3TO
CBUIETENBCTBYET, YTO MOTOK (POTOHOB H3 PasgBUHYTON 3PUPHOI
IeMH CO3JAN MOILIHOE TeNN0BOe U3Ny4eHHUe. YIap, OT KOTOpOro ode-
BHJIEI yTIal, IIPOU30IIEN B TOT MOMEHT, Korja Hebo 3aximonHynocsk. Cre-
IOBaTENbHO, Pe3KUil Iepenay 3(pMPHOIO aBIeHUA B MOMEHT CXJIOIIBI-
BaHMA MEXKIACTePHOI 3(HUPHOJ 1€ BHI3BaN GONBIIMII TPaBUTALM-
OHHBII YAap, 4YeM MEPBUYHOE paCHIMpEHUe 3TOM MIeNH, T.€. pacuiupe-
HHe LIeNu Nnpousowmno 6onee MmraBHO, yeM ee 3akphiTHe. Hebo meii-
CTBUTENBHO CHavana pazdsuHynocs (6es ygapa), a MOTOM 3axA0NHYAOCH
(c ymapowm).

Bo-BTOpHIX, eme pa3 o6paTM BHHMaHUE Ha TO, YTO JaHHBIH OYe-
BHJEl] CHaYana NOYYBCTBOBAN YAAP, 3aTe€M YCHBIIIAN I'POXOT MafjaBIIHX
KaMHeii, 3aTeM BBICTpenbl M3 mymeK. O4eHb NMOKa3aTeNbHO, 4YTO
C.b. CemeHOB nexan Ha 3eMe, 3aKpbIB IO/IOBY OT IafaloLIUX KaMHeM.
B xpurtuvyeckue MrHOBeHMs, KOrfia HeKorja coobpaxxaTh, 4emoOBeK
MHOT/IA TIOICO3HATEIbHO eaeT UMEHHO TO, YTO HYXXHO. B maHHOM ciy-
yae OYEBHIEL 3aKphlI TONOBY OT KaMHeH, HO CAMHUX KaMHEHA OH TaK H
He YBUJEN, Nafali OHU B JPYTOM MeECTe.

B-TpeTbuX, B TOT MOMEHT, «KOT[a PacKpHIIOCh HEGO», IPOHECCA
ropsuuii Berep (HO He rpoxor). Kasamocs 651, HUYero ocobeHHOTO, HO
BeTep OCTaBAET y3KHe HOPOXXKH, IOMAET >KeNe3HYI0O HaKIafKy Ha Be-
pH, BeIOMBaeT crekna. JJOpOXKKY U HaKNagka — SIpKUe CBUJETENbCTBA
JIOKaNIbHOCTHU IIPOIECCa, KOTOPHI Illen 04eHb y3KMMH monocaMu. Ot
B3pbIBa He ObIBaeT BeTpa C TaKUMU cBolicTBamu. He 6biBaeT, 4TOO6HI
OOBIYHBINH BeTEp TOYEYHBIM yHapPOM CIOMAN >KeNe3HYI0 HaKmajiKy, a
ABeph NpHU 3TOM He moBpexun. Ckopee Bcero, yepes JepeBHIO IPO-
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IIUTM TIONOCHI pasphiBa 3¢Hpa, KOTOpble MPOU3OLUTH Ha mepudepuu
OCHOBHOTO COOBITHA. DTH MONOCH UIIH, BUAUMO, ONATH XKe II0 I'pa-
HHULaM ONIOKOB, HO Y)Ke MeHbUIEero Maciitaba, BUZHMO, METPOBOTO.

B-4yeTBepThIX, CBUAETENBCTBO TYHIyca MiBana Mneuya: nec BoIpBa-
10, 3€MIII0 BBIPBANoO M YTAaluno Hen3BecTHO Kyna! KanaBy mpopsino,
M KaMHM BBITAlIUIIO MO KpasgM ee! PasBe He CBUAETENBCTBYET 3TO O
HEeUCTBUH BTATHBalouei 3¢pupHOH BOpoHKH?! OCTanoCh TONLKO Haii-
TH MECTa, KyJia 4acTh jeca U 3eMJIH ymana. BosMoxHO, YTO faxe CIIy-
CTA CTO JIeT UX MOXHO OymeT Ha#lTH, UCIIONb3YyA COBPEMEHHBIE TeX-
HHYECKHE CPeICTBa CKAHUPOBaHUSA ITOBEPXHOCTU. MckaTh Hajo no ny-
yaM pasnoMoOB OT smnuneHTpa. Ecnu takue cineabl 6yayTr HaliieHBI U
oHu 6ynyT moxoxxu Ha CacOBCKHE, TO OHH CTAHYT HEOMPOBEP>XHMBIM
[LOKOa3aTeNbCTBOM NOA00MA 3THX ABYX (eHOMeHOB. ECTh eie omuo
CBHUIETENBCTBO U3 OKPECTHOCTEN «IIMUIEHTpa». MecCTHBIH XXUTENb YIb-
KMIO MCIBITAN BCE «IpeNecTu» OMU30CTH pa3sBOPAYMBAIOLINXCA IPO-
1IeCCOB: YAaphl, HIYM, TPOXOT, Xap, cneasl noxapa u 1.n. Ho musa Hac
BaXXHO ppyroe: «Oren YAbLKHUIO CKa3al eMy, 4YTO y pyybsa UypruM ymana cka-
na» [18, c. 40].

Enie ogHO CBHUAETENBCTBO.

«MHe 6b110 19 ner, 1 BO BpeMd MafieHUsI MeTeopuTa s ObuIa Ha ¢akTo-
puu BanaBapa. Msr ¢ Mapdoit BpioxaHoBO#t NMpUIIIM HAa KIIOY... IO BOAY.
Mapda crana yepnatbh BOAY, a f CTOSIa MOMANE Hee NHIOM K ceBepy. Bapyr
A yBUAeNa nepen co6oi Ha ceBepe, YTO HeOO PacKpBUIOCH JO CaMO 3eMIIH U
IOJIBIXHYNI OTOHb.

Mr! ucnyranuch, Ho He60 CHOBa 3aKPbIIOCh, H BCE]] 32 STHM MOCIbIIIA-
JTUCh yJaphl, IOX0XHe Ha BEHICTPeNnbl... Bo BpeMs ynapoB 3eMns U U30bI CUIIb-
HO APOXKanH, U B H36aX C MOTONKOB CHINIaNach 3eMnd. 3BYKH CHavana Obuin
OYeHb CHMIbHBIE H CABIIIANTUCH NMPAMO Haj TOJNOBOM, a IOTOM IOCTENEHHO

cranu Bce TMuue ¥ tume» (33, c. 71].

3mech BaXKHO, YTO AeBYIIKa ONUCHIBaeT 3¢ eKT pacKpBIBIIETOCH
U 3aKpbiBuIerocs Heba. I moaro He MOT MOHATH (YHUTasA paHbllle ITH
ONUCaHMA), TOYEMY OYEBHALB TaK CTPAHHO OMUCHIBAIOT 3P eKT oT
IPOCTOro B3phiBa B Taiire. Ho eciM mpUHATH, YTO «pacKpbIBaIOIeeCs
U 3aKphIBaloleeca» He60 — 3TO He crueuupHUKa JTeKCUKH MECTHBIX
)KHUTeNell, a TOUHOe ONUCaHUe YBUAEHHOTO, TO MOXKHO IIPEATIONOXHUTS,
4TO OHM Habmomanu akrTuueckuit paspeiB Heba Ha yacTu, u60 pBa-
JI0Ch CaMo MPOCTpaHCTBO — 3¢HUpPHasA cpena.

Yem 6mrke K 3NMMUEHTPY, TeM HeoObIYHee ONMUCAHHUA OYEBUMAIEB.
Hanpumep, nogbpacsiBaHue NpeIMETOB U NMIOfeH, TOMYKU U YAapHl,
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KOTOpble BaJIUIHU TA€XHBIX OXOTHUKOB C HOT. MyXa 3BeHKH AKYmH-
Hbl (OHM HaXOXUIHUCh B HECKOJNIBKUX AECATKOB KUIOMETPOB OT SMUIIEH-
Tpa) oT6pocuno B cropoHy aaxe Ha 40 M. [losnHee AxkynuHa paccka-
3bIBana. «PaHO )’TPOM, Korga BCE B ‘IYMC €ie CIiajiu, ‘I}'M B3JIE€TEN HA BOB,[(YX,
a BMECTE C HUM U JIOJAU. YIaB Ha 3€MJII0, BCA CEMBSA IONY4YH/Ia NHIIb He3Ha-
yutenbHble ymubui» [33, c. 71]. B aToM cBUAeTenbCcTBE MpOCIEXHBaeT-
CsA AeWCTBME AaHTUTPAaBUTAaLlMU, U ITO HAEHCTBHE, CKOpee BCEro, UMeNo
CBOMCTBA I'PaBUTALMOHHOTO MTHPTA — MIOofeil He 6POCHIIO C BBICOTHI, a
JOBONBHO MMaBHO (KaK Ha MapallioTe) OMycTHNO BHU3. IMeHHO 1moaTo-
MY OHM HONYYHIH NUINb HE3HaYUTENbHbIE YUIMOBI, Yy HUX He OBUIO
cepbe3HBIX TPaBM.

Euie ogHO CBUIETENBCTBO NONONHAET Ipeabinyiee: «Eme cnamy,

kKak 6yps M rpoM K HaM npuunu. JepeBbs mafanu, YyMbl yHAeTenH, a NiO-
[eit BMeCTe ¢ MOCTeNAMH MHOTO pas oT 3eMnH nogbpaceiBano. be3 cosHanus
no Bedepa 6uinu. Kotopsie ymepnu paxe» [33, c. 72].

Cnepyiomee CBUAETENbCTBO NONONHAET NpeAbIAyIee: «MecTHbIe
JKUTENH, KOTOPbIX ONPAIIXHBAIH BXOOUBINNE B SKCIEAMUMIO yYeHbIE, YTBEP-
XK[OalnH, YTO 3a MMUT [0 CTPAIIHOM BCIBIIIKK KOe-TAe B BO3JyX B3MBITH [e-
pPeBbA U IOPTHI, OTAENbHBbIE YYaCTKH NMOYB (Ha XO/IMax), Ha peKaxX IOMUIX
BONHBI NPOTHB TedeHus» [33, c. 72]. O6parute BHUMaHUE, YTO NMOYBY
BHIPHIBAJIO B MEPBYIO OYepenb C XONMOB. XOonMbl 6bmu 6mmxke k IT-
BUXPIO, U, €CTECTBEHHO, UMEHHO OTTYJa HAa4YaloCh BHIBOPAaYMBaHUE
TPYyHTA.

CBuperensctBo M.C. ActannoBuya, crt. llleparym: «3emnerpsacenue
CONPOBOXANOCH TYIOM, U BECbMa OTHAJIEHHBIM CO CTOPOHBI IOTO-BOCTOKA, U
IPOAO/KANOCH He 60Jee ABYX MUHYT; OT HEOXXMAAHHOCTH IOIYYUNOCH BIIe-
YyaTaeHue, KaKk 6yATo MmoYBa IOJ HOraMM U BOKPYT NPHUIOAHANACH U TOTYAC
xe omycTunack» [33, c. 154].

KoHyc paspexeHuda MMEHHO TaK M HNEHCTBYeT: CHayalda OH IpPHU-
IMOAHMMAET 3eMNI0 (BTATUBaeT ee B cebs), 3aTeM, KOr'la OH YXOOHUT,
3eM/s BO3BpaLlaeTCad BHMU3, Ha CTapoe MecCTO.

MHOro4ucineHHble CBUAETENBCTBA MTOKA3aNH, YTO BCIOAY ITPOUCXO-
OUNH ONHOTHUIIHBIE SIBICHMHA.

«OnponieHHble B pa3sHble OBl MECTHBIE XHUTENIH COOOIIUIHN, YTO MeC-
TaMM «M3-IIOK 3eMnH 6bin 60it BOObl, KOTOpas 4epe3 HECKOIbKO NHEH yHUY-
TOXHIACh»; «3€MJII0 BOPOYaNo»; «OXHA ropa IPOBAaNHIach, H €€ 3aTOMMIIO
03epoM, BOJIa e B 03€pe XOAMJIa KPYroM»; Ha MeCTe B3pbIBa 06pa3oBanoch
6010TO, a Ha TOM MeCTe, Iie 6010TO, paHbille 6L XOpoIuui 60p; BO BpeMms
B3pBIBAa «4YMBI yIeTeNH, a MoJel ¢ MOCTeNH MHOTO pa3 OT 3eMIH oA0pachi-
BaJIO»; «Ha XpebTe caenano 60po3fy MeCTaMH O KOJIEH, MECTAMH IO TPyIb»;
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«J1€C BbIpBa/IO, A KyZld TAaIW/IO, HE 3HAEM»; «3€MJIIO YTAII[UNIO, HC 3HAEM KyJa»
u T [18, c. 41].

Mo>XHO 11O-pasHOMY OTHOCUTLCS K 3THM CBHUAeTenbCcTBaM. Ho
HEBO3MOXXHO JlaXke IPeACTaBUTh, YTO BCe OHU OBIIM MPUAYMAHBI pas-
ropgs4eHHBIM CO3HAaHHUEM MECTHBIX XXHUTeENEH. ITU XUTENU — «AEeTHU
IpHPOAbI», 2 OHA He TEPHUT NOXXHOTO BOCIPUATHA AEHCTBUTENLHOC-
TH. ToT, XTO 06ImIanca ¢ MOJO6GHBIMH MIOAbMHM, 3HAET, YTO MX OIHCA-
HUSA BCETfia MpeeNbHO TOYHLI M NpPeeNnbHO IPAaBAMBEI, B HUX HUKOT-
Ila He BCTPETHIIb BHIAYMaHHBIX cOOBITHIT. PacckasaTh Kakylo-To ¢aH-
Ta3HIO O TOM, YTO TaM IIPOU3OLINO, MOXET COBPEMEHHBIN YY€HBIN, T.K.
OH MBICIUT B paMKax (PM3UYECKHMX TEOPHI M COOCTBEHHEBIX MOJENEN.
OxoTHUKH, pbI6aKH U ONIEHEBOJBI MOT/IH JIMIIb OMHUCHIBATH MOAPO6-
HO M aKKyYpaTHO TO, YTO BHJEIH CBOMMH IjIa3aMH.

B ux onuMcaHUAX HAa IMOBEPXHOCTH JIEXKUT OLHO U TO XK€ SIBIE-
HUEe — pasphIXIeHNe ITOBEPXHOCTH, BHIPHIB U3 Hee jieca, KaMHel, 3eM-
NH, CKan H T.I. TUrauTckuit apUpPHBIA «IIBIIECOC» CBEPXY BTATHBAN B
cebs Bce moOApsAN, BbICachiBass U3 IMyOGMH HOBble POOHUKM U KaMHH,
Kpy>ka M IOAHHMas BOAY Ha IIOBEPXHOCTH O3epa. JIokanbHOe pasphIx-
neHue 3¢pupa Hap Tairoi, 3aBUCcHIUi T-y3bIps — BOT MPHYUHA BCEX
TeX 4YyAec, 0 KOTOPHIX TOBOPAT OYEBUALBI.

Bo BTOpoOiIt ¢pase monera ImysbIph MOT IIPOCTO «PacTeUYbCA» IO I'pa-
HULaM 3¢QHPHBIX 6710KOB, pasopBaB He60 Ha JBe (MIM HECKONBKO) Ya-
CTH, B 3TOT MOMEHT ICHTPAJIbHBIN NY3bIPh IIEpPeCTan MOAIHTHIBATHCS
TOPOBBIM BpallleHHMEM BUXPA U BCe pasphixiieHHe 3¢dHupa pa3Masanoch
110 rpaHuaM 3¢pUPHBIX 610KOB. B 3TOT MOMEHT BCé He6O 3acHANO —
OBUI BUJIEH 3aHaBeC Pa3pbIBa, 3aIOHEHHBIN POXXAAIOMMUMHUCA POTOHA-
MM, a ny3bIpb HcYe3. [Iorom 3aHaBec MoOr, IO Mepe yracaHus Npolec-
Ca, pasfeNMThCA Ha MOMOCHL H (PparMeHTsHl, OT 3aHAaBeCa U L EHTPaNbHO-
ro My3bIPA MOTTIH OCTaThCsA Hebonburue 3(UpHBIE MY3BIPH, KOTOPHIE,
CX/IOTIBIBAACH TOJ BO3AEHCTBHEM CUIBI HAaTsHKeHUA 3¢pupa, CO3IaBalH
3BYKM ManbObl u3 mymek (KaBUTalMOHHBIE CXJIOIBIBaHUA B 3dupe).
Bce 3TH moaTanHble NMPOLIECCH OCTABUIHU Y OYEBULIEB pa3IHIHBIE 06-
pasbl. IIpoaHanusupoBaB Bce MOKa3aHUA o4eBUALEB, A. OnNbXOBaTOB
nenaeT BRIBOA: «Takum 06pasoM, ¢ «GOMTUAOM» aCCOLMMUPYIOTCA CaMbie pa3-
H006paSHbIe OHTHYECKHE ABIICHHUA: NE€TALIIHE OTHCHHBIC 00 BEKTHI (mapm), or-
HEeHHBIe Oenble U L BETHBIE I10JIOCHI, CBETJ/IBIE JIEHTHI, paAyra, IjIaMs, 3apeEBO,
OTHEHHBIe KpPyry, ObICTpoe MOTeMHeHHe Heba, «Bce He6O B OrHe», CBETHBIE
HOYH, 30PEBBLIC ABICHHUA U IP... IPHXOAHUTCA KOHCTAaTHPOBATDH MHOI‘OO6p&3HC

dbopM nerasmMx Hap Tairoi ten» [18, c. 86—87].
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Emre ongna 3aragka TyHrycckoro ¢peHoMeHa — HeOOBIYAHO HONTOE
BpeMs €ro mnojera, 3TO IIOKa3alau U OYEeBUJILBI, U 3alIUCH IPUOOPOB.
IIpuBenemM onucanue oveBuana: «Papxos M.IIL. (. OcbxuHO) coobuun,
YTO C yTpa M3Aany CHBIIUANX I'yl, KOTOPBIH Havan npubmmxareca. CTapuku B
JepeBHe HaYanH ofeBaTh pyOaxH, ofMH Aaxe B 6aHe NOMBITBCA YCIEN —
ymupath cobpanca. 3emnsa tpacnack» [18, c. 84]. CKOMbKO Xe BpeMeHH
JIETENO 3TO YEpHOE TENO, €CNU NIOAH YCII€BaIH NIEPEOAEThCA M Haxe
IIOMBIThCA B Gane?!

[IpoananusupoBaB onucaHus odeBuiueB, b. PoguoHoB pmenaet
BBIBOJ: «...Ecnu 30 urons 1908 r. map Taiiroit nerano OgHO MHOINAHETHOE
TE0, TO OHO JIETANO, CHAA M MHOTMA B3PBHIBAsACH, LeNbIi «paboyuuit JeHb» —
He MeHee 8 yacoB. IIpu 3TOM OHO «3aBHCanoO» Haj ONpeleNeHHBIM paiOHOM
HHOrZa Ha yac u Gomee» [18, c. 75].

«...HuskowyacroTHble 6apuyeckue BO3MYIIEHHUSA aTMOC(epsl ¢ aMIIUTY-
moit Ko 2,5 MM pTyTHOro cronba 3aperucTpupoBaHbl 6aporpaMMaMH pasinuy-
HBIX MeTeoCTaHIiMeN... 3aBeayromuit KupeHckoit MeTeoponoru4yeckoi CTaHIIU-
et Kynem B cBoem nuceMe oT 23 utona 1908 r. oTMeTHn NPOAOIKHUTENBHOCTD
«TTIYXMX 3BYKOB» B 45 MHH... 3a 1 4ac 3ByKOBBI€ BOJNHBI IPOXOAAT IPHUMEPHO
1200 xm. [IpepcraBnsgercs HeBO3MOXHBIM HAJIU4YHE TaKOH OTPOMHOMH pa3HO-
CTH XOJa 3BYKOBBIX Ny4eil 110 KaKuM-n1u60 aTMocdepHBIM NPHYHHAM B IIpe-
menax omHoro peruona B nenrpe Cubupu» [18, ¢. 77-78].

Tak monro He MOrnoO eTeTh Yepe3 aTMOCPEPY HU OXHO €CTECTBEH-
HO€e Teno. MOXXHO, KOHEYHO, NPEeANONOXUTh IIONET UHOIIIAHETHOTO
kopabnsa, HO 3TO — pApyrad rumnortesa. [Ipeagnaraemas MHOIO MoJenb
OYeHb MPOCTO OOBACHAET TAKYIO IPOAOIDKUTENHHOCTD IIOJIETA: JIETENO
He BELIeCTBEHHOE TEeNO, a NMpaKTUYeCKH Oe3bIHePIMOHHBIN 3(UPHBII
CONIMTOH — JIOKaJIbHOE TOPOBOE BO3MYylleHHe B adupe.

Eme ogna nmo6onbiTHasA 0co6eHHOCTh TYHTYCCKOIO COOBITHA —
neTaolIde KaMHH, KOTOphie BUIeNU cBUaeTenu. ECTh ¢BHaeTennCTBa,
IIOKa3bIBAIOLIME, YTO BOKPYT MeCTa KaTacTpodbl HCCIeAOBaTENH Ha-
I KaMHHM Ha pasHBIX pacCTOAHUAX OT 3MHUIEHTpa.

«...Jlerom 1930 r. Kynuk Ha HekoTopoe Bpemsa yexan B BanaBapy, a SIH-
KOBCKHMH OCTajnCA XAATh €ro HA 3auMKe. Bocronp3oBaBIINCh 3THM, OH Hapy-
IIUA NPUKA3 PYKOBOJAMTENA IKCIEAUIIUM, CTPOXKaiilie 3allpeTHUBIIEro CaMo-
BOJNIBHO OTXOAUTH OT MECTAa CTOAHKHU, ¥ COBEPIUUN pAf 9KCKYPCUIH K BETUKOH
KOTNIOBHHE. Bo BpemsA ONHOTO U3 TaKUX IyTEIECTBHII OH HATKHYJICA Ha KPyN-
HBI} (IIOTIepeYHHKOM B HECKONBKO METPOB) KaMEHb, ITIOKPHITHI Kak Obl OKa-
NMUHOM, YIUBUBIINI ero HeOOBIYHBIM BuIoM. KaMens nexxan Ha cyxom Topds-
HUKe (OYeHb MHTepeCHasA KOHCTAaTalMs, MOATBEPXKAAIONIaA NapallloTHPOBa-
HHe KaMHA ¢ TpaBHOONHIA HAa IOBEPXHOCTh, HHAaYe HEMOHATHO, KaK OH MOT
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OKa3aTbCA Ha MOBepPXHOCTH GonoTta. — A.Y.), APYTHX BBIXOAOB TOPHBIX IO-
pox mo6nusoctu BumHo He 6wumo» [33, ¢. 106].

«Jlerom 1973 r. [1.®. AHpuHOreHOB Ha BepXxHeM 60NOTE, PacIONOXeHHOM
Ha BepiIMHe ropsl CTOMKOBMY, CTy4YafHO 3aMeTHII, YTO OAUH U3 CKaTOB TOP-
¢aHoro 6yrpa umeer HeoOBIYHYIO CBeTOBYI0 ramMmy. IIpu 6muxaiimem pac-
cMoTpeHUuH 6yrop okasancA KaMHeM, HOPOCIIMM CIOEM MXa, CBEpXy KOTOpO-
ro pocna Monojasa 6epeska. [locne cHATHA MOXOBOro MOKpoBa ObIO ompene-
JIEHO, YTO KaMeHb IpeAcTaBnsaeT co0oik rnel6y KBapuuTa BECOM IPUMEPHO
10 T, nexxaBIIYI0 Ha IOBEPXHOCTH KpaeBoit 30HbI 60n0Ta (ToXe Ha MOBEPXHO-
cru 6onota. — A.Y.). [leranpHoe ob6cnemoBanue 3Toro ob6vexra 1.0, Audu-
HOTE€HOBBIM C y4acTHeM reonoroB u3 KpacHospckoro reonoruyeckoro ynpas-
NeHHUs MOATBEPRAUAO YHCTO 3€MHOE NMPOHCXOXAeHue Kamua» [33, c. 107].

OTHU [Ba CTPAaHHBIX KaMH{A, KOTOphle, Kak cuuTaer A.®. YepHi-
eB, OBINIM NMpUHECEeHH rpaBHOOTUAOM MU, KaK f mojaraw, ObUIH
NOAHATHI B FPaBUTALHOHHBIN KOHYC DT-BUXPA U ONYyIIEHBI 32 €T0
nepudepueitr, ABAAOTCA ANA HAayKH LHEeHHEHIIMMH «yIHMKaMHu», U060
3TM KaMHU MOTYT OKa3aTbhbCA M3 OSHOIO PallOHa, a pacCTOTHUE MEX-
Ay HUMH TAaKOBO, YTO HUKAKUX IPYIMX BEpPCHil, KpOMe BEPCUU IIe-
peHoOca MX aHTUTpaBHTalUeH, ObITh He MoxeT. KpoMe Toro, aTu aBa
kaMHa A.®. YepHsaeB COBEpIIEHHO BEPHO, C MOEH TOYKHU 3peHHd,
CBsI3aJl C TPETbUM KaMHeM, IIOSAIBIIEHHE KOTOPOro UMeN0 MacCy CBUE-
Tenewn.

[TpuBepeM onucanue 3TOro coOBITHUA (KCTAaTH, MMEHHO OHO HaYHU-
HaeT YIOMAHYTYIO Bbiie KHUTY B.A. BpoHmiTaHa).

«12 uiona (29 uioHA 1o crapoMy ctumo) 1908 r. Tomckas rasera «Cu-
6upckas )Xu3Hb» HalledaTana CTaThl0 MECTHOrO XypPHanucTa A. AHApHaHOBA...
B KOTOPO# cO00IIanoch:

«B nmonoBuue uioHa 1908 r., okono 8-MHU 4acoB yTpa B HECKONbKHX Ca-
XeHAX OT TMONOTHA XXeNe3HOM KOporH, 61u3 pa3rvesga PUAHMOHOBO, HE H0€3-
xaa 11 Bepct go Kancka, o pacckasam, ynan orpoMHealit Meteoput. ITageHue
ero COIMpOBOXAANOCH CTPALIHBIM I'YJIOM H COKPYUIHUTENBHEIM yOapOM, KOTO-
pelit 6yAaTo 6b1 GbIn chabillleH Ha pacctoAHMM 6omee 40 Bepct. IMTaccaxxupsl
MOAXOAMBIIEro BO BpeMs MaJieHUS METEOPUTAa K pasbesny moesga O6suay mo-
pakeHBI HeOOBIYaMHBIM TYTOM; MO€e3M OBl OCTAaHOBIEH MAlIHHUCTOM, U IMy0-
JIMKa XIBIHY/Ia K MECTy MafiecHua Janekoro crpaHHuka. Ho ocMoTpers Mereo-
pUT OnyKe He YAANOCh, TaK KaK OH ObUI packaneH. BriocnemcTBuu, Korga oH
yXe OCTBII, €er0 OCMOTpPENnH pa3Hble NHIA C pa3be3fia U Mpoe3KaBIIHe MO
AOpore MHXXEHEPHI H, BEPOATHO, oKambIBanHu ero. Ilo pacckasam 3THX nui,
METEOPHUT IOYTH BECh BPE3aICA B 3€MII0 — TOPYHT NHUILB €r0o BEPXYILIKa; OH
IpeNcTaBaseT KaMeHHYI0 MacCy 6em1oBaTOro 1BeTa, AOCTUTAIOUIYI0O BETHYHHBI
6ynTo 651 B 6 KyOHYECKHUX CaXKEH»...
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...SaMeTHM, 4YTO BCE, O YEM CKa3aHO B 3TOM 3aMeTKe, 3a HCKIIOYEHUEM
IIpoJjieTa THTAHTCKOT'O METE€OPHUTA, 3BYKOBBIX ABJICHUH, €ro CONIpOBOXOABIIIHX...
¥ (pakTa OCTaHOBKY MOe3[a, — CIUVIOIIHON BHIMBICEIL...

Y10 KacaeTcs OCTaHOBKH nmoeisga, TO OHA IeACTBUTENBHO UMENA MECTO...
IToe3x Ne 92 6pln OCTaHOBNEH B IIONYTOpPa BepCTax OT pasbe3pa Jlanbka
(120 xM k BocToKy ot KpacHosipcka), rae WnbuHCKHIT TorAa CnyXui... Mamu-
HHCT I'pasHOB 6BUI Tak HamyraH MOLIHBIM TY/IOM, YTO pelnun, 6yaro moesp
colen ¢ p€nbCoB, U I10 HpHﬁbITI/IPI Ha pa3be3n IIPpOCHI OCMOTPETH €TO0. I[a-
nee UnbHHCKHH C006H.II/IJI, yTo U3 TOMCKOro MOMHTEXHUYECKOTO... HHCTHUTY-
Ta, U3 KpacHospcka u u3 Mpkyrcka npuesdkanu pasHble NHIla, OKHAKO Haii-
TH METECOPUT MM HE€ YAaloCh, a KaMHH, HMH IIpDHHATHIE 3a METCOPHUTHI, OKa-
3aMuCh MECTHOM noponoii» [6, c. 15-16].

Htax, B.A. bpoHINT3H coBepIiIeHHO yBepeH, YTO pacCKa3s 0 KaMHe,
yIIaBIlIeM OKOJIO pasbe3na JIanbka, — CIUIOMIHON BeIMbICe. eicTBU-
Te/IbHO, B paMKaX KOMETHOM THIIOTe3Hl NTaficHHe KaMHA TakK JjalieKo OT
SMUIEHTPa B3pbIBa HeBO3MOXXHO. Ho B pamkax runoressl A.®Q. YepHsa-
eBa 0 rpaBMbonuAax MmafieHHe TAaKOTO KaMHA — sIBIEHHE caMoe 3ay-
panHoe. A.Q. YepHseB He ocTaBuI 6€3 BHUMaHMA 3TOT (PakT, KOTOPHI
60NMBPIIMHCTBY HCCIenOBaTeNell kasanca BeIMbICTOM. Ero Bepcus B ya-
CTH MeCTa IIPOUCXOXXKJAEHUS KaMHA MOXeT OBITh BIONHE BepHOii. «Be-
ABIA LIBET CBAIMBILIETOCS B IONYTOpa KHAOMeTpax BocTrouyHee Jlanbku 200-
TOHHOM TNbIOBI BeChMa HallOMHHaeT LBET U3BECTHAKA, H3 KOTOPOTO CIOXECH
KpaTtep ApCeHbeBCKHH, HO HE HCKIIOYEHO, YTO OH H3 KBapIlIMTa, U TaKOro Xe
yBeTa KaMeHb-kBapuutT JI.®. AndunorenoBa u kamennr K.JI. AukoBckoro. U
xoTa npouno 90 jer, UMeeTCs HEKOTOpas BEPOATHOCTh TOrO, 4TO INbIGa y
pasbesfa Jlanbka coXpaHuUNach, # Obimo ObI HHTEPECHO NMPOBEPUTH, HE U3
KBapuuTa nu oHad» [33, c. 157].

Ho u B mogenu JOT-Buxpsa mafieHUe Takoro KaMHS — BIIONHE 3a-
KOHOMepHoe saBneHHe. KaMeHb BBIpBaNO M3 3eMJIM THe-TO Blaleke,
TaM, I'ie 3aBUC nepen paspyumieHHeM JT-BUXph; ero MOAHANO aHTUIpa-
BUTAIlMOHHBIM BUXPEM U 3aTEM BBHIIIBLIPHYIO 32 NpefeNbl KOHyca pas-
peXeHHA Ha olnpeneneHHON BbicoTe. KaMeHb yman okonmo moesga. Ye-
pe3 HeKOTOpOoe BpeMs Ha 3TO MeCTO IpHeXxanu ydeHble, OHH obcneno-
Bali BCe KaMHHM M OOHApPY>XWIH, YTO BCE OHU 3€MHOTO MPOUCXOX-
neHua. Ho Beapb 3TO Kak pas M mMOATBepXKAaeT Haury Bepcuio! Jlomon-
HUTeNbHOe o6cmegoBaHue MOTIO 6B TOYHO IOKa3aTh, OTKYAa IONAn
cioja xaMeHb. HUKTO 3TOro He caeman Toraga U He cpenan nosxe. Ho
3TO MOXXHO clielaTh ceylyac.

B saBepmieHHe NpHBeIeM ellje OJHO CBUAETENHbCKOE MOKa3aHHeE
K.[I. AuKkoBcKOro: «Bckope mocie najleHuss METeOpPUTa OOHH MECTHBII OXOT-



174

HMK, YBIAEKILUCH [IOTOHEM 32 TOCEM, 3allieNl IOCTaTOYHO AaNeKo B 30HY MOBa-
IEHHOTO 7ieca, MOCEmaTh KOTOPYI0 MECTHOe HaceneHue omacanoch. Ornsazes-
IIKMCh BOKPYT, OH y3HAaNA MECT4, B KOTOPBIX OXOTH/ICA A0 KaTacTpodsl, U C
YOMBIEHUEM OOHAPYXXHI, YTO Y ONHOMN M3 3HAKOMBIX €MY BO3BBHIILIEHHOCTEH
pesko usMenunca penbed. Io ero cnosaM, Ha rope Kak 6bl OSABMIACh BTO-
pas ropa (ropa Ha rope»)» [33, c. 107].

[ToxasaHue O4YeBUALA, XUTENA ¢. Mora, KOTOpoe HaXOAMIOCh B
300 XM OT 3MULEHTPA, HO ITOMY OYEBHALY, BUIUMO, «IOCYACTIMBH-
NOCh» YBHUAETHh 3aBEPIIAIOLIYIO CTaJHUIO CYIUIECTBOBAaHUS OHHOIO W3

«pparmenToB» IT-Buxps.

«f cTydy, kocy orbuBaio, Ho Bpofie CTyK He Moit. 3amep. M cnpimy rpo-
xoTHA nomna. Heb6o 4ucToe-yucroe — Hu obmauka, HU Tydku. CaMoneToB-
BEPTONIETOB, KOHEYHO, U B NIOMHHE He OBINO, 3TO y)Xe MOTOM NOOOBBIKIHCE.
A rpoxorHsa cnyyunack. Ha rposy HaBposne He moxoxke. Hukak He moxoxe...

Cromn, AyMalo, a He KOHell M CBeTy! B TOT rop mogulliku ITOroBapuBa-
JIH, YTO KOHel| CBEeTY, AecKaTh, npexBuautca. M3 Taiiru sro mno. TyHrycel
npuberanu, ropopunu: «CperonpecraBnenue!» OHU mo Bceit Tajire 3aiese-
JIMNUCh. MHOTO HMX K HaM B ceno Beixoguno. C Bepxosbs [logxkameHHOM CTa-
Ja OTTOHAMH K HaMm Ha Huxnioo u manee x Jlene-pexe. Omexay xopoyro
Ha ce6a HageBanu. M Hai Hapol ¢ HUX CKONMPOBAICH, U3 CYHAYKOB 4YTO IIO-
AyYIne M KpacuBlle Ha cebsa nanuth. JKeHIMHBI, KOHEYHO...

U BOT Teneph rpoXoTHA UAET Mo Heby... [llapiocs mo Heby — YHCTO BOK-
pyr, He60-TO, KaK ceitdac, 6emoe-6emnoe.

U — ax! Bapyr B He6Ge-To BTOpO€e CONHBIIIKO BBIKATHIOCh. JTO-TO, HAIlleE,
MHe, 3Ha4YMT, B TEMEYKO NIedYeT, a 3TO, 3HAYMUT, KaTUT B rirasa. [nanmers He
MOXCHO — 4Y€pHO Bce cenanoch. I B u3by 3acko4ui, a 3T0 HOBOE-TO CONHBILI-
KO B 3TO BOT OKOILUKO BOIIIO M MO IeYKe BOT TaK ABMXKETCH...

A1 rnAXYy, KaK MajaUT IO Ie4YH CONMHIle C TOTO OKHAa, aX POT OTKPBHII.
Huxkorpga takoro He 6bIn0, a TPOXOTHA KaTUT U KatuT. Cmacy HeT. [denymika
Ha IeYHu cen ¥ FPOMKO, B ronoc, MonuTBy 3amnen. Iloer u MHe: «Crenka,
monuca! M Bce monurtecsa! CBepminnocs... [Tpumno...»

Kakoi#t Tyt Mmonuthca. Bexxars 6v1 kyma! A Hekypa. Besge rpoxorns. U
OrHeHHBINA map B Hac MeTHMT. Ilonos, mono3 mo neyu... [la © ocraHoBUACAH.
Cromn... I B okHO InAHYTE 6010Ch, a Ha MeYM BMXKY, — BcTano. M TyT kak
COPBaNOCh, YUPKHY/O 1O NEYH U CKPBIIOCA. A TPOM CTOAN — YXKacThb. 3at-
pACnach 3eMiifl, MEHA Ha MOJ NMOBAJUIIO, 3 OKOIIKO KaK CIOBHO KTO BHIAABMIL,
Tax CTeKnoMm u 6pesuyno..» [33, c. 170-171].

BuneBlmIMX TOT OFHEHHBIH IIap B cene MHOro 6nmno. «Kro-to pas-
TAAEN, YTO U3 TOTO OTHEHHOTO Illapa CHU3OIIeN TOXKe OTHeHHBIH cTonb U Ha
MTHOBeHHMe BO3HHKIO CIOBHO 6Bl rpoMajiHOe JlepeBO C KPYIJIOH OTHEHHOM
KPOHOM, KTO-TO OTMETHI, YTO OYIIYIOLINil 3TOT KOM CB€Ta CIOBHO ObI BbHIO-
pocun u3 cebs ellle OAUH IIap, KOTOPBIH CTPEMUTENbHO MOMYANCA K 3eMIIE,
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HO Apyrue yTBep>XJanaH, YTO HUKAKOro JApyroro niapa He 61:1110, HO CaMO 3TO
IIO/IBIXaHHE, 3TO COMHLIE, KUHYIOCHh BHHU3 11O KOCOH...

A notoMm, CIOBHO OBl B3pHIB, — TPACEHHE 3EMIH M CTPEMHUTENBHOE
AOBHJKEHHE IIpOYb, B3/€T M Ta JX€ I'POXOTHA, HO TEIIEpb 3aTHXalollad, H 3a-
TYXaHHE€ HEUCTOBOTO OrHs — BCE€ MEHbINE, MEHbLIE, H BOT Y)K€ €ABa MOX-
HO pa3aH4YUTDb B 6enoM rpoMagHoM He6e, H BOT €ro Y>X€ HE€T, M 3aTHXAET H
MeTbYUTCA TPOM, Mcde3aeT BoBce...» [33, c. 172].

MO>XXHO TIPEeAIIONOXHUTD, YTO XXUTEIH 3TOTO cejla Habmoganu yHU-
KalbHOE ABJIEHHE — IIPUIET U THOenb OgHOTO U3 (PparMeHTOB IIEHT-
panpHOTO JT-BUXpA. ITOT MpoOIECC, BUAUMO, IOBTOPUI B ropaszo
MEHBIIUX MaciiTabax To, YTO NpousoULI0 B anuneHtpe. Ckopee Bce-
ro, B cene Mora (300 xm ot anunenTpa) Ha HwxkHeir TyHTycke mpu-
neTen NOKanbHbI JT-BUXph — (QparMeHT paspyIlIUBIIEroca ceBepHee
ocHOBHOIr0o JT-Buxpsa. OH MOr momacT UMEHHO B 3TO CeNO, IIOTOMY
YTO OHO CTOSNIO Ha 6epery pekd, KOTOpas MOT/Ia CTaTh HPOBOJHUKOM
mns nonera JT-Buxpa. BoamoxHo, ¢. Mora Haxoguinocr Ha pasnome,
yepe3 KOTOPHIH npoxoaun snuneHTp. [losromMy paspymusmuiica LeH-
TpanbHbIit DT-Buxps pasgpobuica Ha MHOXXECTBO YaCTUYHBIX BUXpeil.
OHH, CXJIONBIBasACh, U NaBanu KaHoHany. [Ipouecc 6vin ABHO dpax-
TanbHBIA. OnucanHeil OT-ny3sIpp CXAONHYNCA, TaK XK€ KaK U L€HT-
PaNBHBIM, HO C TOPa3sfo MEHbIIUMH IIOCNEACTBUAMU. 3aTyXamollee cBe-
YeHHe BBEPX U 3aTYXAIOI[Ui TPOXOT — IOCHEACTBUA ApobGneHUsA
OT-nysbIps Ha MHOXXECTBO MENIKHUX NMY3BIPbKOB, KOTOPBIE, PacIbITUB-
IIUCh MO TPAHUYHOMY 3(HUPHOMY CIIOIO, KalH U YHAANSABIUUICA TPO-
XOT, U yXopsfIliee OT 3eMau cBedeHHe. O6paTuTe BHUMaHHE, YTO
IpeiBaApPUIIO BCe 3TO OYEHb XapaKTepHOE ABIEHHE — CTPEMUTENbHBIN
OpOCOK OrHEHHOTO Iapa K 3emne, ¢uHan Bcex IT-Buxpeit. K coxa-
JIEHU10, HUKTO U3 MECTHBIX >KHUTeJNei, BUAUMO, He MOObIBal B MeCTe
npuseMmneHua DT-BUXpA U He Halllel BOPOHKY C IIEHTPAalIbHON rop-
koi1. Ho XxuTenu ocTaBuIM HaM OYeHb MOITHYHOE ONMMCAHHE IIPOU30-
IIefIuIero.

«...Kyna OHO O€/N10Ch, 3TO CONMHIE, HUKTO ITIOHATH HE MOT. BPOIIC 651 TOJb-
KO 4YTO CBE€THIO. ,IIa TAK, YTO BMHUI UCYE3JIU TEHH. 51 CBE€T, CTONIKHYBHIHCh CO
CBETOM, JIHMIIHNA 3€MJII0 IPUBBIYHBIX H MMIIBIX oYepTaHHi. Bce BApyr ot ma-
A0 OBIIMHKHU A0 K€Jipa OKa3anOoChb HE€ TaKHM, KaKHUM 6bL10 BE€YHO, HCYE3IIH
KpaCKH, IPpHUBbIYHAA 06 bEMHOCTD MHpa, TE€INnoTa, 1aCKOBOCTb, HCYE3 Cser Cy-

mero...» [33, c. 172].

Kak Ttouno! Cer cTonkHyncsa co cBeToM, Hcue3 Cser Cyiero.
HleitcTBUTENBHO, CBET U3 3(PUPHOTO pPa3peXKeHHs OKONo cera Mora mo-
[aBUI CBeT Mopoxkaawiero xusHp ComHa.
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HTak, MBI BUAUM, 4YTO OYE€Hb MHOTHE 3aragku TyHTyCCKOTO CO-
O6blTHA, He paspelllUMble B paMaX KOMETHOU THMITIOTe3bl, TOTHUYHO
06 BACHAIOTCA MOZenbio nonera JT-Buxpsa dyepes atmocdepy U ero
B3aUMOJENCTBHEM ¢ noBepxHOCThIO 3emnu. C TyHrycckum ¢dpenHome-
HOM BO MHOI'OM IlepeKNnuKaercs cobbiTHe, mpousomenmee B 1991 r.
B okpecTHOCTAX I. CacoBo. Ha 3To mogobue ykaspiBaeT He TONBKO
A. Yepnsaes, Ho 1 A. OnbxoBaToB, b. PoguoHoB, a Taxxe Apyrue yye-
Hrle. Tak, HapuMep, HOKTOP Te0NOTO-MUHEPANTOrHYeCKUX HayK Ipo-
¢deccop A.M. ITopTHOB cuuTaer ITaTOMCKHI1 KpaTep C KONbIIEBHIM Ba-
JIOM, BBICOTa KOTOporo fo 40 M (3TOT KpaTep HaiiieH B Taiire Hefa-
JIEKO OT 3MUIIEHTPa TYHTYCCKOTO B3PbIBa), YIUBUTENBHO ITOXOXXHM «Ha
3HaMEHHUTYIO BOPOHKY, CO B3pbiBOM 06pa3oBaBiyiocs B «JleHb KOCMOHaBTH-
ku» 12 anpensa 1991 r. B rycroHaceneHHo# PasaHckoit o6macTu — Ha OKpa-

uHe ropona CacoBo. K cyacTeio AJis cacoBIeB, 3Ta BOPOHKa Oblna B HecATH
pa3 Menbine ITaTomckoit. Ho Takoit xxe «1yHHOI1» POPMBI — C KPYIIIBIM

BalloM M LeHTpansHO# ropkoit» [18, c. 30].

Ho ecnmu A. YepHseB cX0XecCThb COOBITHII OOBACHAET BHIXOAOM
rpasubonunos, b. PoquoHoB — peiicTBMeM MOHOIONEH, TO I — IMPO-
neroMm OT-BuXpeit U3 KocMoca depe3 arMocdepy 3eMIH.

7.2. KAK ITIOAB/IAIOTCA OPHUPHDLIE BUXPU

PasBuBas upeo 3UPHBIX BUXPeE, 1 He Pa3MBIIUIAN, OTKyAa OHH
MoryT B3aTbca B ConHeyHoi cucreMe. Odupa BHyrpu CONHEIHOHN CH-
CTeMBI MHOTO, U MBI He 3HaeM, Kakve B HeM HAYT MPOLECChl, MOITO-
My 3¢upHble 6YONHKH MOTYT BO3HUKATh Iie YTOAHO B pe3y/bTaTe Ka-
KUX-TH60 TOKANbHBIX JUHAMHYECKHUX IIPOIECCOB.

Mexny TeM, mo Mepe HakomneHUA GaKTHYECKOTO MaTepHana s BCe
6onbuie ybexxpanca, 4ro IT-Buxpu BHYTpH CONHEYHOH CHUCTEMBI —
He penkoe siBIeHHe. MeHs mopa3uno, 4To Ha 3emne TONbKo B XX B.
MOXXHO HAaCYMTaTh He MeHee HecCATKa COObITHI, Mogo6HbIx TyHIryccko-
MY, KOTOpbI€ BIIOIHE MOTIH OBITh IMOCHEACTBUAMH CTONKHOBEHMA C
3(pHUPHBIMH BUXPAMHU*. A €CIU Y4eCTh, YTO MHOTHE BUXPHU MOTIIH
IpONTH He3aMe4YeHHBIMHU, HallpUMep, €CIH OHHU IONaaH B OKeaH, B

* Jlake npefBapUTENbHBIA aHANHU3 TUTEPATYPHl BHIABHI HECKONBKO HOBONLHO Macll-
TabHBIX aHanoros TyHrycckoro ¢peHoMeHa. ITo «bpasunbckuit ABoitHUK TyHTyccKoro
METEOPHTa», KOTOPHIN NMpHU3EMINICA B BepXoBbAX peku Kypyca B Bpasunun, saragoy-
HbIil ¢peHoMeH 1974 r. B AHrnuM, o6bekr 1994 r. B Ucnianuu, o6bektT 1993 r. B AB-
CTPalMHd U MHOTHe apyrue [6, c. 18].
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ryxue, HeoOxxuThle MecTa UINH UX MaciuTabel 6vimu paBHEI CacoBc-
KOMY WJIM Ja)kKe MEHBIIE, TO CTAHOBUTCA ACHO: HeOOXOAUMO HCKATh
perynspHbIil «reHepaTop» 3PUpHLIX BUXpeil B CONMHEYHOM CHCTEME.

EcTecTBeHHO, YTO B Ka4eCTB€ OCHOBHOTO TeHepaTOpa BHUXpeil He-
ob6xonumMo paccmarpuBaTh ConHle. ITO caMoe HoNbIIoe TENo Hallei
CUCTEMEI IBJISETCA, IO TUIIOTE3€ aBTOPa [24], OrPOMHBIM Iy3BIpEM KH-
nanmero 3pupa, OKpyXe€HHBIM NMOCTENEHHO YIDIOTHAOINUMCA 3pHp-
HBIM MopeM. B Heppax ConmHLia MPOUCXOAUT MHOXXECTBO CIOXXHBIX OU-
HaMUYeCKUX MPOLECCOB, KOTOPHIE MOTYT IIPUBECTH K BHIOPACBIBAHUIO
3a ero mpeaensl 3PUPHBIX TOPOB. _

ITy HAeIo MOATBEPXAAIOT U CBHIETENbCTBA, UYTO TYHrycckuit ¢e-
HoMeH npubmmxanca co croporsl Conuua. [IpuBeneM nmuiue ogHO U3
TaKHUX ONUCaHUI «M3 paccipocoB MeCTHBIX OOBIBaTENEH... YTO HECKOIbKH-
MH MHHYTAMH paH€€ HEKOTOPBIC U3 HUX BHIACIU K3AK (3 3 OTOPBABIIEECHA OT
ConHua Temo 6onsine aplIMHA IIMHON, MPOROATOBATO! POPMBI M K OXHO-
MY KOHIY CY’KHBAIOLIECECHA; TOJIOBA Yy HErO 6sl1a CBETNAA, KAK COJ’[HI.IC, 4 OC~
TanbHasA 4acTh — Qonee TymanHoro usera» [33, ¢. 66]. «30 uions 1908 r.
na Connue wHabmonanca 6onepmon nporybepasen...» [18, c. 182].

OueBugHO, YTO 3QUPHEIE TOPOBBIE BUXPH MOIYT BO3HUKHYTH IIOJ
BO3ZENCTBUEM CTPYHHBIX MOTOKOB. Jlob6as cTpys B adupe, xak ¥ B
XUOKOCTH (puC. 64), MOXeT BBI3BaTh 06pa3oBaHUHE TOPOBOrO BHXpA.
M3 ConHua mocToAHHO BHIOPACHIBAIOTCA CTPYH BeleCTBa, HallpUMeEP
npoTtybepaHibl. UMEHHO OHM MOTJIH CTaTh UCTOYHUKOM TOPOBBIX
BUXpeil B acpupe.

Puc. 64. O6pasosaHue NaMHHAPHOIO BUXPEBOYO KONbLIa B XXMAKOCTH [1].
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HenaBHO B MOM PYKM Iomana KHUra «Yrposa ¢ Heba: pox unu
CIIy4aitHOCTb?!», B Hell s OOHApYXUN CBelleHUA O HeNaBHO OTKPBLITOM

3arafloYHOM MPUPOIHOM SIBJIEHUU.

«I[ToMHMO MeTeOpOB U GONHUIAOB, BUTHMBIX C NOBEPXHOCTH 3€MIIH, C MC-
KYCCTBEHHBIX CIIYTHHUKOB 3eM/u 3aPUKCHPOBAHB! B3PHIBHI B BepXHeil aTMOC-
bepe, KOTOpBIE BEI3BaHBI BXOXKACHKEM B aTMOC(hepy HEU3BECTHBIX He6GeCHBIX
TEN. JHEPTrUA TaKUX B3PHIBOB COCTABIAET OT HECKONBKUX KMAOTOHH A0 COTEH
KMJIOTOHH TPOTH/IOBOTO 3KBUBaNeHTA... HekoTopsle M3 3TMX B3pHIBOB BHJE-
NI C TMOBEPXHOCTH 3e€MNIM KaK fpPKHe BCIBIIIKH, JNALHecH 1-2 CeKyHABH...

B 1986 r. uccnemoBaTenbcKas rpymnma
nog pykosoacreoM JI.A. Opavka B YHHUBEpPCH-
tete mrrara AnoBa B CIIIA obpaTura Buuma-
HHE Ha KpPaTKOBpPEMEHHEIE IATHOOOpasHbIe
MOTEMHEHHUSA HAa THEBHOM CTOPOHE BEpPXHeEH
armocdepsr 3emnn... (Puc. 65 — C.C) It
NaHHEBle OBIIM MONYYEHBI C TOMOLILIO CITYT-
HHUKa [TuHaMukc-Ikcnnopep-1, nerasmero Ha
oxonononsapHoi opbure... TiatenbHoe HC-
CnefOBaHYE Pa3NUYHBIX MEXaHM3MOB, MOTY-
IHUX [PHUBECTH K OO6pa3soBaHHIO ITHX IIO-

TeMHeHMH (aTMOC(epHBIX IBIP, KaK Mx Ha- LHC- 65. Msobpaxenye «atmoc-
QepHOit NBIPBI» Ha CHUMKe 3eM-

3Ba7a 3Ta IPYINA), 3aCTABMIO OCTAHOBHMTECA 11y wa kocmoca [29].

Ha BeCbMa CMeNoH, HO eIUHCTBEHRO NpHeM-

neMo¥ ruroTese — aTMocdepHbie ABIPH 06pa3sylOTCA BCHENCTBHE CTOMKHO-

BeHHS C 3eMneil KOMeTOOOpasHBIX Tel, COCTOAIIMX H30 NMba M MOKPBITHIX

C/IOE€M NBUIMK... ITH TeNa Ha3BaJM MHHH-KOMETaMH...

ITo ynerpadpmoneroBsiM cHUMKaM ¢ H0pTa CIiyTHUKA GbIIHM OLl€HEHBI pas-
Mepbl aTMOC(EpHBIX AbIP M 4acTOTa MX nossiaeHHs. OKasamoce, YTo pasMep
9TMX ABIp nopsaka 50 kM B AHaMmeTpe, UX BBICOTAa B 3eMHOW aTMocdepe co-
CTaB/lAeT HECKONbKO KMIOMETPOB... 2 YACTOTA MX MOABIEHUA —— MOpAAKa
107 coburtuit B roa (cM. puc. 65 — C.C)...

Kak Tonpxo Bnepsbie ObUIa BBICKa3aHa Haes 0 MHHM-KOMeTaX, pasrope-
Nach OXKMBIEHHAsA AUCKYCCHA B HAYYHBIX KPYTraX. 3a PeOKMM HCKIIOYEHHEM,
IIPaKTHYECKH He O6BIIO0 HU OJHOTO CTOPOHHHUKA ITOMH runoressl. Ho npyu aToM
He OBII0 IPefIOKEHO HU OJHOr0o CKONMbKO-HHOyNb NMpHEMIeMOro aabTepHa-
THBHOIO O6BACHEHHMA MOABNEHUA aTMocdepHbix asip» [29, ¢. 108-109].
O6patuTe BHUMaHHe Ha TPYZHOCTH C OOBACHEHUEM OIUCAHHOTO SIB-
nenusa. CHavana A.A. BogpYyk rOBOpHT, YTO eduHCcmBeHHO THIIOTE30M
MOXeET OBITh BEPCHA O MMHU-KOMETAX, a YyTh AA/bllie OH BBIHYXIEH
IIPU3HATh, YTO «3a PEIKHM HCKIIOYeHHEM He OBIZIO HH ®JHOTO CTOPOHHHKA

9TOJ THIIOTESHI». ITO CBUIETENHCTBYET, YTO HAYYHOH 0O11eCTBEHHOCTH
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HE€ M3BECTHHI MCTOYHMKH 3THX fABJIEHUIL, YTO B OONBIIMHCTBE CBOEM
OHa OTBEPraeT eIMHCTBEHHO BO3MOJKHYIO B paMKax TPafUIMOHHOMH Ha-
YKN BepcHI0 — KOMETHYX. B camoMm pene, ecnu 10 MITH MMHHU-KOMET
nagaeT Ha 3eMINI0 TONLKO 3a rojl, TO NpeAcTaBbTe, CKOMbKO ux B Con-
HeyHOM cucreme! IToyemy ke ux He o6HapyxkuBaoT! M nmouyemy stu
KoMeThl Takue Majlenbkue?! [logeMy ux He BugHO BONM3u ComHija, rae
y HuX 0053aTeNbHO MOJKEH HOABHTHCA XBOCT? IToyeMy JacToTa HX MO-
ABNeHUA B aTMocdepe 3eMIH CHIBHO 3aBUCHT OT BPEeMeHH ropna?
MaxkcumansHa B Hosi6pe ¥ MUBMMaNbHa B siHBape. M mosemy gacrora
MX NOABIEHUA MEHAETCA OT rofa K ropy? «...B 1955 r. 6bin «TMBEHB»
MHHH-KOMeT Ha 3emmo» [29, c. 109]. .

B pamkax npemnoxeHHOH 3HUPHON MOJENnH MOXXHO NPERIIONO-
XUTh U APYyTOif MeXaHU3M o0pa3oBaHuA aTMOCQEpPHBIX OBIP: UX IIO-
pOXmeHUe BXOAAMUMU B arMocdepy 3¢PpHUpPHHIMA TOPOBBIMH BUXpS-
Mu. CaMaa npocTasg KOCBEHHasd IPOBEpKa 3TOH HAEH — H3MEPEHUE
CKOPOCTH 3arajoyHbIX Ten. Heckonbko pas yxe ymaBanock 3apUKCH-
POBAThH I109TAITHOE BXOXIEeHHE DTUX 3arafloYHBIX Ten B arMocdepy
(puc. 66). Ecnmu UX CKOPOCTh OKaXKETCA OMH3KOM K CpefiHel CKOpPOC-
TH KOMET U JAPYIUX BeuecTBEHHBIX Te B COMHEYHON cHCTeMe, 3TO
NOATBEPIUT KOMETHYIO IMIIOTe3y. ECny e CKOpOCTh CYIECTBEHHO

Puc. 66. CHUMKH MHHH-KOMET:

a) noner MUHU-KOMETHI OKONO 3eMIM (CIOXeHBI TPU NOCNEeN0BaTENbHO MOMYIEeHHEBIX
cuumka ¢ MC3 Tlonap); 6) cBeTALuMiicA B AWHUAX HINYYEHWS BOABI CIEHl BXOXKIACHHUSA
MHHU-KOMeTH B aTMocdepy 3emnu [29, c. 108].
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MEHBIIIe CpeflHeHl CKOPOCTH KOMET, TO KOCBEHHO€e IOATBEpKIEeHHUE I10-
ny4uT 3¢pupHasg Bepcus.

HomyctuM, 4To atMochepHble ABIPBl — pPe3yIbTaT B3aUMOJe-
CTBUA C BelecTBOM 3(QHUpPHBIX TOpoB. Torma motok IOT-Buxpeit Ha
3eMI0 pOCTO OrpoMeH. JleciTh MH/UIMOHOB «6YOIMKOB» B TON, Kak
Kalliu ToX7As, monuBaioT 3emmio. OcobeHHO MHTEHCHBHO B Hoa6pe.
BupyMo, MU 4acTh U3 HUX JOJIETAET A0 IOBEPXHOCTH 3€MIIH, COXpa-
HAA CBOIO 3HepreTuky. OcCraipHble pacnajgalOTCcsa Ha IIapOBble MOJN-
HHUH, CBeTAlHeca o6maka U Apyrue sHepreTHYeckue obpasoBaHUA.
ITpu 3TOM NOTOK 3PUPHBIX BUXPEH CHIBHO 6YTOPaXXUT aTMOC(epHBIi
OoKeaH. BOT yXx MeifCTBUTENbHO, «<BUXPU 3PUPHBIE BEIOT HAJ HAMU».

Ho ecnu ux ucrouyHukoM sBnsgerca ComHue, TO TeHEpaTOp TaKUX
BUXpei jomkeH paborarb perynsapHo. [IporybepaHubl — saBIE€HUE peni-
KOe, I03TOMY OHHM He MOTYT OBITh TakuM reHeparopoM. IlocTosHHBIM
aBneHueM Ha CoOnHIE ABIAETCA TPaHYASALUA €ro IOBEPXHOCTH
(puc. 67). Kak u3BecTHO, rpaHy/ia — 3TO BEpXHSAA IIOMIafKa KOHBEK-
HUOHHOW siueiku (puc. 68a). ['opayee BeliecTBO MOAHUMAETCA IO
LeHTPaNbHOMY KaHaly TPaHYIbl, JOXOAUT OO IOBEPXHOCTU U pacTe-
KaeTcs II0 Hell B pasHbIe CTOPOHBI, OIYCKAasACh IO nmepudepuu rpaHy-
nel mocne oxnaxpaenusa B rny6p Conuna. Takoe aBukeHHe O0OBIYHO
CPaBHHBAIOT C ABI)KEHUEM BelllecTBa B gdeitkax Benapa (puc. 686).
JIro6as rpaHyna 3TO TUTAaHTCKUIL, 110 3eMHBIM MaciuTabaM, HUIMHAPHU-
YeCKMH TOp, KOTOPBIM BpalllaeTcd Tak, YTO Ha noBepxHocTH ConHna oH
BBIBOpA4YUBaeTCA HAPYXYy, T.e. JBH)KEHHE BEIIECTBAa MUIET OT IEHTPa K
nepucdepuu. B Hamleit Mofenu 3TH OYeBUAHBIE A/ aCTPOHOMOB ¢hak-
ThI UMEIOT IPUHIMITHANIbHOE 3HaueHHe. HeTpyaHO 3aMeTHTh, 4TO ABU-
)KeHUe B IpaHyNax OpraHM30BaHO UMEHHO TaKUM 06pa3oM, 4TOOBI cO-
3gaTh JDT-BUXpb, HalpaBIEHHBIN CBOUM OTPHUIATENHHBIM IIONIOCOM OT
Connua. A ecnu y4ecTh, 4To B Hameil mogenu ConHie 6ykBanbHO
IIOTPY>XeHO B 3(HUp, TO NErKO IPEAIIONOXUTH, YTO BEIIECTBO TPaHYI
CIIOCOOHO BOBJIEKATh €r0 B CBOE ABIDKEHHUe. Tereph NOCTaTOYHO M0G0
TpaHyle cAenaTh TaKoe ke NBM>KeHHe, KaK JienaeT KypUIbUIUK, IycC-
KaloIMil KONblIa ABIMa, U OT €€ MOBEPXHOCTH OTOPBETCA 3(PHPHBI
TOP, KOTOPBIil, KaK KONbIO AbIMa, MEJJIE€HHO NOJNETUT B CTOPOHY OT
cBeTHNna. MexaHHM3M ITyCKaHUA Konell fbiMa XOPOILIO U3yYeH, II03TOMY
€ro MOXXHO MCIIONIb30BaTh KaK aHA/MOTHIO J/IA BBIACHEHHA, B KaKOH MO-
MEHT U TOJ, BO3[eiCTBHEM KaKuX (paKTOpOB TPaHyIbl MOTYT ITyCKaTh
a¢pupHBIE KONbI[a B BUJIe CONUTOHHBIX BOJH. IIpenonoxxuTensHo, 3TO
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Puc. 67. IlosepxHocTs M cTpoenue Conuua {9, c. 31].

CBA32HO C Pe3KUM OXaTueM nosepxHocTy ConHua. BricoTa rpauynbt
PEe3KO YMEeHbIlLIaeTcs, IPaHyna Kak On BTAruBaerca B rmy6p ConmHIa,
B 3TOT MOMEHT OT Hee OTPHIBaeTCA He3aBUCUMBEIH JT-Buxpsn.
KoCBeHHBIM KpHUTEpHEM I NOATBEPXKACHUA 3QUPHON IPUPOIBI
nbIp B aTMocdepe MOrna Onl NOCHY>XKUTH KOPPENAUA MEXHY aKTHB-

(xonBexTHBHAA



182

Puc. 68. Slyeiiky, BOSHHKAIOUIHE B COE SKUAKOCTH: 6)

@) KOHBEKIL[MOHHBIE NPU CHABHOM HAarpeBaHHHM XHUAKOCTH CHH3Y {BUA COOKY,

T, — reMneparypa HMXKHel moBepxHOCTH, T, — TeMmnepaTypa BepxHel NOBEPXHOCTH),
6)l a4erikn BepHapa (BUA cBepxy, B CBETNOM fAfpe siYeHKH >XUAKOCTH ABMXKETCA
BBepx) [34].

HocThlo CONHIIA U YacTOTOM IOABNIEHHs ABIp B arMocdepe. Takyio
KOPPeNAIHIO MOXXHO [OCTOBEPHO YCTAHOBHUTb, €CIIM PEryIsPHO (PHK-
CMPOBaTh «MHHU-KOMETHI» B T€YEHHE BPEMEHH, IIPEBEIIIAIOLIETO II€-
pMon akTHBHOCTH CONHIA.

KonuyectBo rpaHyn Ha noBepxHocTH ConmHUa — NeCATKH MHIDIHU-
oHOB. Mx pasaMmeph! OT COTHM B0 ThICcAYH KM. IloceinaoT nu OHM
IT-BUXpH BO BCEe CTOPOHBI M HAaCKONBKO pErynapHO, HeM3BeCcTHO. Ho
B KayecTBe NepBO¥M paboueil TMIIOTE3EI MOXKHO IPEAIONIOXUTh, YTO
HMEHHO TPaHyIALUsA NMPUBOJMT K HENPEpPHIBHON reHepanuy JT-Bux-
pelt, KOTOpHe, Kak 6y6muku, ycrpemnsiorca or ConHIla B pasHbie Ha-
npasneHud. YacTe 3TOro IOTOKA IIONMAafaeT U Ha MOBEPXHOCTh IJIaHET.
B aTom cnyyae perynsapHEIM MCTOYHMKOM 3(HUPHBIX BHUXpeil ABIAETCA
nynbcauua nosepxHocTH CONMHLA U I'PAHYNH, a CIOPAAWYECKHUM HC-
TOYHHKOM OYe€Hb OONBIUMX BUXPEH MOTYT CIYXHUTb BCEBO3MOJKHEIE
BeIOpocH M3 CoONKEIa, BKAIOYasg H HpOTyOepaHIiHL.

Eme ogHUM KOCBEHHBIM NOATBEPXKACHHEM BHIIBHHYTOM T'MITOTE-
3Bl MOXET CIYXXKHUTh NMapaMeTp IUVIOTHOCTH KPaTE€pOB Ha MOBEPXHOCTH
IITaHeT.

CornacHo TpagMLIMOHHONI BE€PCHH, NPUYHHON NOABINEHHUA Kpare-
poB ABnfgeTca 60M62pIUPOBKa [I2HET MANBIMH TENAMHU U3 ACTEPOUTI-
HOTO nmosAca. Ecnu 61 310 6HINO TaK, TO IVIOTHOCTh KPaTEPOB OJDKHA
6p1a 66 yMEHBIIATHCA IO Mepe Tiepexona oT Mapca x Mepkypuio —
geM 6nMXKe MIaHeTa K aCTEPOUAHOMY MNOSCY, T€M BHIIIE IUIOTHOCTD
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KpaTepoB Ha ee IOBEPXHOCTHU. B 3TOM BoIpoce B paMKax TpagUIMOH-
HOTO ITOXO0Ja HEeT HUKAKOM ACHOCTH, YTO IIOATBEPXKIAET CIEAYIOLas
nMTara:

«O6pasoBanuch TyHHBIE U MapCHaHCKUE KpaTephl, O-BUAHUMOMY, ONH-
HAaKOBO — B pe3ynbTaTe CTOIKHOBEHMA C acrepoufiaMu. OgHAaKo 3[eCh eCcTh
cyuiecTBeHHasa ocobenHocTh. B6musu Mapca acTeponmoB poeTaeT mpuMep-
HO B 20 pas 6omnbiue, yeM BO6mu3u JIynbi. MOXXHO IIO3TOMY OXMAATh, YTO Ha
Mapce Ha eguHMIy NIOIIAAH MPUAETCA COOTBETCTBEHHO 6OJnblile KpaTepoB.
OpHako 3TO He TaK, KpaTepoB Ha Mapce MeHbIIe, YeM B TOPHBIX 001acTAX
JIyab1 (nogdepkHyTo MHOIO. — C.C.)... O6BACHUTD NTOO6HOE ABNEHHE MOX-
HO OTHOCHMTENbHOM MOMTONOCTHIO MapCHaHCKO¥ NOBePXHOCTH. Ecnm 3To Tak,
TO COBpeMeHHas NMOBEPXHOCTb Mapca umeeT Bospact ot 300 mo 800 mnH ner.
Bo3smoxHO, 4TO Nepen 3TUM Ha Mapce npousomna Kakasg-to rmobanbHas Ka-

tactpodar» [23, c. 478].

Bot Tak. Her moruku, Tak — cmacer rinob6anbHas katactpoda.
Ho ecnu cpaBHUTH nOBepXHOCTP JIYHBI C MOBEPXHOCTHhI0O MepKkypusi,
TO CTAaHOBHUTCA ACHO — IUIOTHOCTb KpaTepOoB Ha Mepkypuu emie
BBIIIE, yeM Ha JlyHe. A mOoCKOonbKy MepKkypuit — camas ynaneHHas OT
aCTEPOUIHOTO I0sACa IJAHETAa, TO €€ IIOBEPXHOCTh HOMKHA OBITH (B
TPagULIUOHHOM BepPCHU) HaUMeHee MCIellpeHa KpatepaMu. IloBepx-
HOCTh MepKypus, BOIpeKH TPafMIIHOHHOM BepcuH, — Haubomee yce-
AHHasg KpaTepaMu. UTo e ocTaeTca B 3TOM Cllydae IIpenIoyararth,
€CIM He BHIXOAUTH 32 paMKH yhapHo#l Bepcuu! Heyxenu, no aHamo-
THM C IIpeAbifyleil Bepcuei, YTBepXIaTh, YTO U MOBEepPXHOCTH JIYHEI
Monoporo Bospacra? M kakag-to rinobanpHas kaTactpoda 6ykBaibHO
CMena Bce CTapbie KpaTepbl. 3aTeM [pyras Katactpoda «ImogMmenar»
Mapc? U Tonbko «cyacTIUBON» IIaHeTe MepKypuil He mMpUBENOCH
UCIBITaTh Takue KaTacTpodbl. MOXHO NpencTaBUTh Teneph, Kak ObI
BBITJIANIENIa TIOBEPXHOCTH JIYHBI, ecnu 661 MHUMas KaTacTpoga He «I1o-
YUCTHUNa» ee OT KpaTepoB. [lig 3TOro mpeAcTaBuM cebe MOBEPXHOCTh
Mepkypus M MBICIEHHO «3aceeM» €€ KpaTe€paMH B HECKONbKO pa3
nnoTHee. ECu mpofienaTs aHaNOTHYHYIO ON€Palvio C MOBEPXHOCTHIO
Mapca, To, He 6ynbp katacTpodbl B pONU ILUIACTUYECKOU OIepaIuu,
BBITNIAZENa 661 OHa MpOCTO YacHO. UTak, ocTaTbcs B paMKax Tpafu-
IIMOHHOM BepcuM 06 ymapHOM IPOMCXOXAEHHUH KpaTepoB Ha IIOBep-
XHOCTH IIZIaHEeT MOXXHO NHMINb NIPM YCAOBHH, YTO, KAK MUHUMYM, Ha
IBYX mnaHerax, Mapc u Jlyna, npousomnyu rnobanbHble KaTracTpoQsl,
KOTOpPhble MOMHOCTHIO OOHOBUIU MX IOBEpXHOCTH. Ilockonbky 3TO
DOIDKHO 6b110 mpousoitu 300-800 MiH neT Ha3al, TO BOSHUKAET IIep-
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BBI}I BOIIPOC: a II0YeMY 3Ta KatacTpoda mpousolia Tonsko Ha Jlyue,
He 3aTPOHYB IoBepxXHocTh 3emnu? Bompoc BTopoii: kakoB 6611 Mexa-
HU3M TaKO# KaTtacTpodsr?

JIio6omy BUIHA c1aboCcTh OOBACHEHUA 3aKOHOMEPHOCTHU HU3MeEHe-
HHA IINOTHOCTH KpaTepoB Ha IMMOBEPXHOCTH INIAaHET B 3aBUCUMOCTH OT
ux paccrogausa ot ConHua (MMM OT aCTEPOUTHOTO MOSACA) C HOMOIIBIO
IpUAYMaHHBIX KaTacTpod. A eClnU HPUHATH BepCcHI0 O06pasoBaHHUA
IT-topos Ha ConHuie, TO HET HUKAKOW HEOOXOAUMOCTH NMPHUAYMBIBATH
nogo6Hsle katactpodsl. B aToM cnygyae Mepkypuil momyvyaer Hau-
6onpuIyI0 «I03y 0OMydYeHUs» 3(UPHBIMH BHXPSIMH HMMEHHO IOTOMY,
4Tro OH 6mixe Bcex mmaHer kK ConHuy, JlyHa manple, U IIOTHOCTH
KpaTepoB Ha Hell MeHbIlle, Mapc elje nanplie, ¥ INOTHOCTh KPaTepoB
Ha HeM eule MeHbie. [Ipocto — u HuKakux karactpod ad hoc.

PaccMoTpeHHBIe BhIllle [[Ba BapHaHTa IOABINEHUSA (PUPHBIX BHUX-
peit (cCTpy#HBI! M TPaHYNAIMOHHBINA) HEe MCYEPIBIBAIOT, OYEBUIHO,
BCEX Pa3HOBMAHOCTEH 3TOr0 sABNeHUA. Tak, HalpuMep, MOXHO IIpeq-
IIOMOXXUTh, YTO YaCTh BHUXPeEH IOABISETCA B pe3ynbTaTe BO3MYIIeHUA
sdupa Npu ABUXKEHHMU caMux muaHeT. Ecnu mmaHera ABUXeTCHA B
adupe, To ee B3aUMOAEHCTBHE C HUM IIPOUCXONUT TIO 3aKOHAM [HI-
pO- MIM ra3ojHMHaMUKU. B Te MOMEHTHI, KOT[]a MIJIAaHETAa MEHAET CBOH
KMHEMaTHYeCKHe IapaMeTphl, CHOKOHHOe (maMHUHapHOe) oOTeKaHUe
a¢upa (puc. 69a) cMeHseTCa BO3MYIUEHHBIM (TYPOYIEHTHBIM), YTO
IpUBeIeT X IOABIeHHUIO 3PUPHBIX BUXxpeit (puc. 696). Bosuuxune
BUXPH YaCTHYHO IOMAfalOT B arMocdepy 3eMinu M YacCTUYHO [Olne-
TalOT AO €€ NMOBepXHOCTU. Ecnu 3TO mpepmonokeHue BepHO, TO MHO-
THE M3 «IIOJO3PUTENbHBIX» MPUPONHBIX ABNEHUN (TOPHANO, IIapOBbIE
monuuM, HIIO, cepebpucTsie obnaka, ABneHus, nogobusre TYHIYCCKO-
MY, U Ip.), KOTOpble MOXXHO IO Pa3NMMYHbIM IpPHU3HAKaM IPHUIIHUCATDH
BO3MYILEHHIO B 3Hpe, TOMKHBI KOPPENMUPOBATh C Pa3MIUYHBIMHU KYIIb-
MHMHAaIlMOHHBIMH MOMEHTAaMH B [BH)XEHUH 3EeMIIH.

3eMns y4acTByeT, KAk MUHHUMYM, B TpP€X He3aBUCHMMBIX BHIaX
IOBMDKEHHA B IPOCTPAHCTBE.

ITepBoe — oceBoe Bpamienue. Kak 6v1mo nokasano X. AnpbBeHOM
u I'. Appenuycom [2], 3emMnsa HCOBITBIBaeT TOPMOXXEHHE CBOETO Bpa-
1eHHe Mo NpuIuBHHM BospaeicTBueM Jlynsl u Connna. Cnegosa-
TEIbHO, OHA MOXKET BPalaThCH C Pa3lIMYHBIMU YCKOPEHUSAMH B 32aBH-
CUMOCTH OT B3aUMHOT'O pacIONOXeHus Tpex HebecHbIX Ten. Us aro-
IO MOXXHO IPeIIIOJNIOXUTh, YTO 0COOBIE PACIONOXEHUA ITHX INaHET
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Puc. 69. Obrexanne BogoO¥t KpyroBoro MHIHHApA.
@) BOJIa TEYET CO CKOPOCTHLIO 1 MM/C MeXTy ABYMS CTEKISHHLIMHM IUIACTHHKAMM;
6) yBelH4YeHMe CKOPOCTM NpoTeKaHHsa BopH [1, c. 10, 33].

BIMAIOT Ha YaCTOTY MOSABNEHUA BCAKHUX «3arafilOYHBIX» SBNEeHUIH. AHa-
NM3HUPOBaTh 3TH 0CcOOBIe NONOXEHHUA IUlaHeT MHB He OynmeM. Ho oue-
BUIHO, YTO JIYHHBIE M CONHEYHLIC 3aTMCHUSA, HOBOJIYHHA K MOIHO-
NIYHUSA ABIAIOTCA ABHO OCOOEHHBIMH MOMEHTaMH BO B3aHMHOM pac-
nonoxeHuu mnnader, Jemnu ¥ Connana. Hanpumep, 21 uioHS ocChb
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Puc. 70. CMmena BpeMeH roia NpOMCXOIHUT H3-3a HAKIIOHA 3eMHON OcH. JleToMm ceBepHOe
nonymapue 3eMIK HaKNOHeHO B cropoHy ConHia, SUMOJ, Ha060pOT, Hallle IONyINa-
pHMe OTKIOHEHO B NPOTHBONONOXHYIO CTOpOHY [35, c. 14].

BpameHus 3eMIH HaKJIOHEHa CBOMM CEBEPHBIM NOTIOCOM MaKCHMalb-
HO B ctopoHy Connua (puc. 70). Ecnu npuHMMaTh THIOTE3y O BOBIE-
YeHUU 3¢Hpa BpalalOHIUMHUCA T€NAMH, TO B 3TOT MOMEHT niBe 3(uUp-
Hble BODOHKM — CONHEYHasA M 3€MHafg — SIBHO HAaXORATCA B ocoboM
B3aMMONENUCTBUH.

Bropoe — op6uranpHOoe pBMXKeHME 3eMnu. 3eMns BpallaeTcs
Bokpyr ConHna no smmuncy (puc. 71), MakKCHMansHO YAANACh OT HETO
6 uronsa B adenuu (152 MJIIH KM) M MaKCHMaabHO TIPHOMIDKAACH K
Conuuy 2 auBapsa B nepurenuu (147 MrH kM). B COOTBETCTBHHU €O
BTOpHIM 3akoHoM Kennepa, 3emns co 2 AHBapsA mo 6 UONA IBHXET-
CSl C IOCTOSIHHBIM 3aMeJITIEHHEM, a BOT TOoCIe 6 HIONA ee CKOPOCTh Ha-
YMHaeT YBeMUIUBAThCA. OTHOCHTENBHO 3¢PHpa Takoe U3MeHEHHE pPaB-
HOLIEHHO CTapTy ¢ yckopeHueM. He McxIo4eHo, 94TO CTONb pe3koe U3-
MeHeHHe CKOpPOCTH Tena B 3(dHpe NPUBOAUT K BOSHHKHOBEHHIO B
HeM TYpOYNEeHTHBIX BMXpeH, TaK Kak IPOUCXORUT M3MEHEHHE 3HAaKa
YCKOPEHHSA € OTPULATENBHOTO Ha IONOXXUTETbHBIN.
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Puc. 71. OnnunrtHdeckas oOpOUTA HBHMXKEHMA
nnaseT Bokpyr ConHua [17, c. 40].

Eme opHa 0co6eHHOCTh 3TOTO BUAA
ABMOKEHHUs 3aKIIOYAeTCi B TOM, YTO,
COINTacCHO pasBMBaeMON TIUIIOTE3e, B
adenun 3emna npoxoaur yepes 3dup
MaKCUManbHOM IUVIOTHOCTH, a B IIepUre-
TUY — MHHHMansHoit. CrnefoBaTens-
HO, B3aUMOZENCTBUE 3eMIH C 3pUpOM
(BO3MyllleHHMe ero) MaKCHManbHO
HMEHHO JIETOM, B MIOHE—HIONE,

TpeTbe HBUXXEHHE — 3Be3JHOE,
3eMis ABMIKETCA IO CIHPaNH BOKPYT
Connua (puc. 72), a Conuue ABMXeETCH
K 3Beszie Bera co ckopocTpio 19 kMm/c.
Ilockonbky 3eMnsa BpaljaeTcsas B IUIOC-
KOCTH, KOTOpas He INMepUeHAMKYNAAPHA
3TOMY ABIDKEHMIO, TO ee opOMUTanrbHas
CKOpPOCTDb 6ymer MM60 CKNafbIBaTHCA CO
ckopocTbio ConHua, 1H60 BHIIHTATh-
CA — B 3aBHCHMOCTH OT BpeMeHH
ropa.

187

Bonewan ocb

Puc. 72. ConHue co CKOpOCTBIO
19 kM/c @OBHXETCI B CTOPOHY
3Besnsl Bera. Opbura 3emnu no-
X0ka Ha coupans [35, c. 20].
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Puc. 73. Hamne Conxue (KpyXKoM OTMe4YeHO ero monoxeHue B 'amaxtuke) cosep-
1waer oguH obopor BOKPYT HeHTpa lanaktuku sa 200 mnx ner [35, c. 20].

YeTBEepTOE DBPOKEHHE — ramakTudeckoe. 3emiasa Bmecte ¢ ConH-
neM Bpalaercs BOKpyr Henrtpa I'amaktuxm (puc. 73). Obmjas cxo-
pocts Bpaimuenusa — 250 xm/c. ITockonexky ConHue BpamiaeTcss BOK-
pyr ueHTpa l'anakTuky He IO MIEANBLHOMY KPYTY, TO €ro CKOpPOCTH (a
BMeECTE C HUM M CKOPOCTb 3eMnu) 6yAeT BEKTOPHO CKIaAbIBATHCH M
6ymeT MeHATBHCA B PasHBIX MeCTaX TpaeKTOpMHU ABMWXeHHUSA. ClrenoBa-
TENIbHO, TAJIaKTH4YeCKasi CKOPOCTh 3eMNU OyneT pasHOW B PasnmUYHbBIE
MOMEHTHEI BPeMEHH™.

Cy1iecTByIOT HEKOTOPBIE CBA3H MEXIAY YIIOMAHYTHIMM IT€pHOAa-
MM BPE€MEHM M HacTOTOH IIOABIEHHMA Pa3sNUYHBIX (PEeHOMEHOB, MPH-
YHHA KOTOPBIX MOXET OBITH HAIIPAMYIO CBA3aHA ¢ 9HUPHBIMH BHXPA-
mu. Tax, Hannpumep, B pabote b. PoguornoBa u A. OnsxoBaToBa OTMe-
YaeTcA, YTO «KOHell HIOHA — Hayano HioNA OOBIYHO OMarOmMpHUSTHBI IJIA
pasBHUTHA cepeOpPUCTHIX 06NaKos... B 370 ke BpeMsa HabMIOmaeTcss MaKCHMyM
3eMIIETPACEHMH H... MaKCHMYM L1apoBuiX Monauii» {18, c. 178]. B aro xe

* COCTaBHTHh KHHEMATHYECKYIO CXEMY BpPAmIEeHHsA 3eMIHM OTHOCHTENBHO IIpEANonara-
eMOro 3¢pHpa 3aNNaHUPOBAHO B CIEAYIOUIEH KHHMIE IMIIA, IOCBAILIEHHOIO TeMe 3¢pu-
pa, rae 6YAyT pacCMOTPEHBI ACTEKThl B3AMMOJENCTBHA JBIKEHHA PasMHUYHBIX THNOB
HebecHbIX Ten ¢ 3PUPHOA cpenoii.
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BpeMs HaOnioflaeTci MaKCUMYM TIpoO3, IIapOBbIX MOJNHMI, TOPHAJO,
CMepYel M JpYrMX BUXpPeEBbHIX fAB/IEHUH Ha 3emie. TyHTYcCKOe ABIEHUE
npousourto uMeHHo 30 uIoHA.

Kcraru, no panneiM b. PoguoHoBa, UMEHHO B KOHIle HIOHA
«3eM/Isl OIBUXKETCA C MaKCHMalbHOM CKOPOCTBIO B Hamied amaktuke» [18,
c. 179].

BosHukHOBeHMe 3(HUPHBIX BUXpel B pe3ynbTaTe U3MEHEHUSA CKO-
poctu 3eMnu B 3dupe, IO-MOEMY MHEHHIO, BIIONIHE peanbHOE Ipef-
nonoxxenue. Ho oHo, koHeyHO, TpebyeT 60€ee THIATENHHOTO HCCIIENO-
BaHUA. Bonee Toro, apupHas cpega cronp xe pasHoob6pasHa, Kak U
mo6as mpyras. [103ToMy pasnuuHbie AMHAMHYECKHE IPOIECCHI B
Hell — 3TO OrpoMHasg 06NacTh ABNEHUM, KOTOPYIO HEBO3MOXXHO CBec-
TH JIMIIb K IepeYyucneHHBIM Bbllle. HaMu nocrasneHa ppyrad 3aja-
ya — IOKa3aTh, YTO, KaAK MUHUMYM, HECKONIBKO U3BECTHBIX (pU3HUYec-
KUX IPOIECCOB MOTYT CTaTh MCTOYHUKOM BO3HHUKHOBEHHS 3(HUPHBIX
BUXpeil. A ITOCKONBKY STH IPOLECCH MMEIOT YeTKHE IlapaMeTphl B
IpocTpaHcTBe U BpeMeHM CONMHEYHOM CHUCTEMBI, TO BIOMHE BO3MOX-
HO CTaTHCTHUYECKOE HCCIelOBaHUE MX CBA3SH CO BCEMU IEpeYUCIeH-
HBIMU BBIILIE 3aTaflOYHBIMHU SBICHUAMU Ha 3eMIIe.

7.3. MOOJEITMPOBAHHUE TYHI'YCCKOTI'O COBBITHUA
HA BA3E TUIIOTE3bI OB 3T-BUXPAX

Hrak, 410 xe npousowno B 1908 r. ¢ mosuuuu passuBaeMoy aB-
TOPOM Mogenu 3(pUpHOro IpPOCTpaHCTBa BceneHHOI.

B rmy6unax xocMmoca (BeposTHee Bcero — Ha noBepxHocTH Con-
HI[a) 32POIWICA MOLUHBIN 3QUPHBII BUXPb, UMelOIIuil popmy 6y6mu-
ka. Ero TopoBoe BpallleHHe NMPUBENO K NOABIEHUIO Iepel HUM pas-
pexxeHusd B 3dHUpe, KOTOpOe CTano BTATUBaTh BUXpb. O6pasoBanace
eMUHUYHaA COMMTOHHAsA 3(pUpHasA BOMHA TOPOUAANBHON (POPMEI, KO-
TOpasA IOAAEpP>KHUBaNa OCeBOe IBM)XEHUE CBOMM BpalllaTeNbHbIM JBHU-
)KeHUeM. JTOT BUXPh Hayal JBUTraTbci B 3(pUPHOM IIPOCTPAHCTBE IO
OZHOMY M3 CTHIKOB MEXIy INIOTHBIMU 3(PHUPHBIMU 06acTAMH. ITOT
CTBHIK IIeN IpAMO K 3eMmile, K pasnoMy B obmactu peku TyHrycka.

Eme Haxopmach gameko oT 3eMIH, BUXph Hayal OKa3bIBaTh BO3JEH-
CTBHE Ha 3(UPHYIO «TPElIMHYy», BROIb KOTOPO# OH IlepeMernanci. A
IIOCKONIBKY 3Ta TPELIMHA NPOXOJUaa KO 3eMIH, TO paspbixieHue adu-
pa CTano pacIpOCTPaHATbCA OT BUXpA Ha OYeHb OONbIIOE pacCTOAHHUE
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Puc. 74. Inowans aHoManeHOro ceedeHus B 1908 roay [33, c. 100].

Buepen. Paspoixnenue sdupa nocTHIno 3eMIH 3af0NT0 A0 IPUXONA
TyZla CaMOTo BHXpSA. B 4acTHOCTH, OHO IPHUBENO K MOSABINEHHIO CBeYe-
HUA HaJ TUTAHTCKOW TeppuTopuei (puc. 74) 3a HECKONBbKO AHEHR 10
BXOXJEeHHUs camoro BHXps B aTtMocdepy. [Ipenynpexpaloniee paspe-
XKeHHe MOYYBCTBOBAJIM MHOTHE >XHUBOTHBie. Ero mouyscTBOBanu M
IIIaMaHbl, KOTOpble BOCIIPHMHANIM €ro KaK IpeJlBECTHHKA KOHIA CBETa.
Becnoko#icTBo omlymianyu Bce XKMUBEIE CyIeCTBa, KOO cTama U3SMEHATh-
CAl MNOTHOCTHL 3¢Upa — OCHOBA BCETO BENMIECTBEHHOTO MHPA.

Yrpom 30 mons 1908 r. OT-Buxps Bowen B armocgepy 3emmu. Ero
IIOJIeT CTaJl BU3YaNnbHO 3aMeTeH Iy MHOTHX mioaeli. OHM BUJENH, KO-
HEYHO, HE BECh BUXPh, @ TOJNIBKO €r0 MaJlyl0 4acTh — YacTh BOPOHKH
a(HpPHOTO paspexeHudA, KOTOpas MOINa BHIIIALETH, KaK Begpo, TpyOa,
yCE€YEeHHBIH KOHYC, CHOII, MeTHa M T.M., C Pa3HBIX TOYeK HabnoneHus
M B pasHbIX ¢asax nonera. MHOXeCTBEHHOCTh CPaBHEHMI CBETAIEH-
¢l 06MaCTH CO CHOIIOM IIOKAa3BIBAET, YTO (popMa paspexeHHs BIepenH
BUXpA Obina NeHCTBUTEIBHO TaKOM M COOTBETCTBOBANa TEOPETUYECKH
IpeNCTABIEHON Ha OCHOBE MOLENM TOPOBOro BpamieHHus 3dupa (cMm.
puc. 63). 3a TOpoM OCTaBancA «MHBEPCHOHHBLIH» Cllell pa3peXECHHOro
adupa, R KOTOPOM «BCKMIANW» NMy3HIPbKM BHOBb POAMBIIHUXCA (OTO-
HOB, a IO3TOMY OYE€BHII[AMH CIie]l pa3peXXeHHOTO 3(PHpa BOCIPHHUMAII-
CA Kak cBerAmasca obnacrts. Ilo Mepe satsiruBaHHA «paHb» B 3QH-
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pe, paspexeHHe TaM YMEHBILIATIOCh M CBET IlepecTaBaln U3ny4aTbca. Co-
3[1aBallOCh BITeYaT/IeHHe, YTO crell youpaercsa caM co60it. CKOpoCTh 1o-
nmera JT-Buxpsa OblIa 3HAYUTENHHO MeHbIlle CKOPOCTH MajieHHs mi060-
ro KOCMHYeckoro Tena. IloaToMy ero monet Habmomancs MHOTMMH
OYeBHILIaMHU B pa3HOe BpeMs JOBOIBHO IMPOROIDKUTENBHO IO CpaBHe-
HHIO C NpefIoiaraeMbIM IIOYTH MTHOBEHHBIM IPONIETOM OONMHAa.

ITockonsky OT-Buxpp npuneren ot CONHIA, TO U €T0 BXOXIEHUE
B atMocepy odeBuAaLBI Habmoganu okxono Comuia. OTciona MHOXe-
CTBO CBMJeTeNbCTB, KOTOPBIe IIOKAa3anH, YTO «OTOPBANCA KYCOK OT
ConHuar. )

ITo Mepe cBoero mnonetra BUXpb MOT IIPOXOAUTEH 30HBI HEOXHOPOJ-
HocTeil B adupe. CTpykTypa 6m0K0B 3¢pupa HMeeT KIacTepHO-Hepap-
xuyeckuit Buz. [ToaTomy, Hoisa 10 ouepeqHOro CThIKA (TOYKa pasBeT-
BIIEHHA), BUXPb JO/DKEH ObII USMEHHUTH HaIIpaBlIeHHe II0/IeTa — COBep-
ITUTH JOBONBHO pe3KUil MaHeBp. B 3TuX 3¢pUPHBIX y3/1aX MTHOBEHHO
MEHANCA BHJ CBETAIEroCsA KOHYCa, a CaMM y3/1bl NMOMyYanu HOIOMHH-
TelIbHOE pa3phIXieHHe 3a CYeT pacCeMBaHUA SHEPTrUM BUXPS Ha IOBO-
poTax. B pesynpTaTe NOABIANUCH pa3HOLBETHBIE MONOCH, KOTOpPhIE
BO3HUKANHU U3 y37IOB B BHUJE pPaspeXeHUs CTHIKOB 3dHpa JO TaKoif
CTEIIeHH, YTO B HEM HAYMHANOCh BpeMeHHOe pOXaeHHe (POTOHOB.

Buxpp, BUIMMO, COBEPIIHUI 10 KpaiHe! Mepe ABa KPYIHBIX Ma-
HEBpa, YTO NPHBENO K U3MEHEHUIO €T0 IIepBOHAYaNbHON TPaeKTOPHH,
KaK MHUHUMYM, Ha 90°. DOpupHbIe KIacTepbl TOYHO COOTBETCTBYIOT
pasnoMaM B 3eMHO¥ Kope (BO3MOXHO, 3TH Pa3lNOMBI U ABAAIOTCA
pe3ynbTaTOM HalWYUsA TaKMX KIacTEPOB), IO3TOMY TPaeKTOpHUA IIO-
neta OT-BUXps, COCTaBIeHHasA 10 COBOKYIIHOCTH IIOKa3aHHUI BcexX
cBupereneit TyHrycckoro ¢peHOMeHa, TOYHO COBIAfaeT C TpeMs OC-
HOBHBIMU pa3lIOMaMHM 3¢MHOH KOpPHI B 30He moneta JT-Buxps.

Konyc a¢pupHOro paspexeHus UMel Pe3Kyl0o TPaHUIy INIOTHOCTHU
(cM. puc. 32). IToaToMy xorpa rpaHHIa paspe>keHUs MPOXOJUNIA IO 110-
BEPXHOCTM 3€MJIM, OHa BbI3bIBala ABW>XEHHE BO3[yXa M BOJHBI. Pe3koe
M3MeHeHHe TPAaBUTALIHOHHBIX CUN BOCIIPUHUMANOCH KaK yHap HMIHU
Tom4ok. JIlomu majgany, qoMa COTpACANHCh, BoAa B peKaX B3[bIManach
U ILIIJIa BOJIHO¥ BCTIeN 3a 3TUM pa3pexxeHueM acdupa.

ITo mepe npubmimkenus DT-BUXpA K MOBEPXHOCTH 3eMIIH, KOHYC
Kacaica ee Bce 6omee y3kuM MecToM (cM. puc. 37), a B 6omee y3kom
MeCTe TpajueHT rpaBUTaluK Obll 3aMeTHO 6oible. 3TO MPUBOJUIO
K ele 6ojlee CYL[eCTBEHHBIM INOCHENCTBUAM: 3€MIIs B3bIManach M
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oceflana, MOAIPHITUBANU NpeJMeThI, IIATaTUCh KOMa. BHyTpuU 3emnu
BOPOYaNo KaMHH ¥ 6/I0KH 3eMHOI KOPBI, OT 3TOTO OHa Tryfieia [IOf HO-
raMH O4YeBHAIEB.

B6nu3M OT 3MUILleHTPa CHIa TPaBUTALHOHHOTO T'pajyeHTa CTala
HacTONBKO OONBIION, YTO B BO3JYX CTaAM B3JeTaTh YyMbl M TIONH,
npenmersl. A xorfa OT-BUXpE 3aBUC HaJl SMULEHTPOM, OH HPUCTYIIUI
K ellle 6omee cepbe3HOM «paboTe»: HaYaNOCh BHIPHIBAaHUE IeCa U BbIX-
BaTbIBaHHUE IIOYBHI, BHYTPh KOHYCAa pa3peXeHHsA IMONETENU BepXYLIKU
XONMMOB, YaCTH CKal, AepeBbs, kaMHU U Tabsl6b. Ilog OT-BUxpeMm
3(pUPHOE NPOCTPAHCTBO OBIIO CHUABHO pa3peXxeHO, U CBA3aHHOE C
3¢HUpOM BellleCTBO Hayano pearupoBaTh Ha 3TO pa3peXxeHHe aHaIOTHY-
HBIM BellleCTBEHHBIM pa3pbixieHueM. Uepe3 paHee eBa HaMeYeHHbIE
TPeLUHbI B 3eMJle CTalH NpoOUBAaThCA MOA3eMHbIE BOJbI, BCIILIBATD
BallyHbl, BCIYYUBAThCA IINACTHl 3eM/IH, BO3MOXXHO, HAa4alu BBHIXOAUTH
6onmoTHbie U Jpyrue raspl. Havamocs 10, 4To A.®. YepHsaeB BocIpu-
HAN KaK BbIXOH rpaBubGONHAA M3 rmyOouH 3eminH. JlOCTATOYHO MpencTa-
BHUTb, YTO HaJ [MOBEPXHOCTHIO SMUIIEHTPa KakK OBl CcO3mancs KOMIak,
M3-TIOX KOTOPOTO BhIKayanu 3¢pHp, ¥ B 3Ty NMYCTOTY YCTPEMHUIOCH Ye-
pe3 TPEeUIUHBI ¥ pa3pbIBbI 3¢MJIH BCE, YTO IINIOXO0 [EPKanoCh Ha IOBEP-
XHOCTH M B rinybuHe. Boga nmpu 3ToM Morna KUIeTh, XOAUTH Kpyra-
MM U B3AbIMaTbCcA. [lepeBbs, IMBIOBI U 3eM/IA OTPHIBAIUCH OT MOBEp-
XHOCTH, B3/l€Tald BBepPX, HEKOTOpble «MapalllOTHPOBAAH» BHU3
(B6M3Hu 3mMHIleHTpa), APyrUe B3NeTald BBHICOKO M Majalnyd BHU3 C yC-
KOpeHHeM. B mepBoM cinyyae MHOTOTOHHBIe I'TIBIOBI OBITH «aKKypaT-
HO ITOIO’KEHBI» Ha MOBEPXHOCTH 6OIOTa, BO BTOPOM Clydae OHHU Yile-
TEeNH 33 COTHH KHJIOMETPOB M YIIallM CO CTPAIlIHBIM ryinoM (Kak 3TO
O6B1I0 OKOTIO pa3besna JIanpka). [MraHTCKUIT TpaBUTALiMOHHBIA TIBITECOC
BHIOpAchIBal U3 3MUI[EHTPa TPOMaJHOE KONMYeCTBO KaMHell, BalyHOB,
CKall, IepeBbeB M KYCKOB 3€MIH, 4aCTh M3 KOTOPHIX CChIIanack Mo Iie-
pudepHuH CO CTPAIIHBIM IIYMOM (MHOTOYMCIE€HHBIE CBHAETENLCTBA O
3ByKax ITafjalollMX CBepPXy KaMHeH, ONMMCaHMA MOJ3EMHOTO Tylna — pas-
PYLIeHHs BHYTPH 3€MIHM — BBI3BIBAlM M CEMCMHUYECKH BONHEI, U
3BYKH I'POXOTa, Beib PBalMCh NMOPOJBI U pa3Bep3anack 3emis). [loaro-
My TaK TPYRHO OOBACHHUTPH XapakTep CeiiCMOTPaMM, Ha KOTOpble 06-
patun BHuManue A.®. Yepuses [33].

YacTp BelljecTBa IPOIYCKajach Yepe3 Y3KyI0O TOPIOBUHY TOpa H
pasMenbyanach, BULIMMO, 10 aTOMapHOTro cOocTOAHUA. YacTh BenlecTBa
paspsiBanach BOMU3H TOpa B NBIIb, CKUTANAch UdnydeHHeM u3 IT-my-
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3pIpA. IIOCKONBKY, 110 CBHAETENBCTBY OYEBHUALIEB, TeIO CBETa NETENO
IIOJ, YTIOM K TOPHM30HTY, TO CTAHOBUTCA NOHATHBIM, Io4YeMy ¢opMa
IJIOIIAAH OXKOTa TIOBEPXHOCTH He Kpyraas, a 3/IMNTHYEeCcKas.

BriBan neca Mor mpousoiTH 1o AByM npudyHuHaM. IlepBas — BTH-
TMBaloIllee yCuIHe pa3pekeHHOro a¢gupa. B satom ciyyae mec mpocro
1agan B CTOPOHY 30HBI pa3peXeHHUs 0] BO3NEICTBUEM BHEIIHErO AaB-
neHus 3¢pupa. Takoro pona, Ho 6onee cnabbie rpaBUTaLiMOHHBIE yaa-
pBI HUCHBITATH Ha cebe HEKOTOpble OYEeBUAIBI, KOIa KOHYC pa3pexe-
HUA IIeNl elle 0O4eHb BBICOKO HaJ IIOBEpPXHOCTHIO. Ecim MMeHHO rpa-
BUTAI{MOHHBII KOHYC IIOBANUI AePeBbsA, TO CTOXHBIA XapaKTep BbIBala,
Hanu4ue HEeCKONbKHUX IIEHTPOB M HEeCKONBbKMX HaIllpaBAeHUN — Bce
3TO pe3yNnbTaT 3aKIIOYMTENBHOrO 3aKPY4YEHHOTO IO CIIMPANU OBHXeE-
HHUA BMXpsA Y TOBEPXHOCTH 3eMIM (KCTaTH, Ha TaKOe CIHpaNbHOE
nBIKeHUe ykasbiBaeT U A.D. YepHseB). JIOKanbHOCTH BHIBA/IOB U Ha-
INYHe HeNOBaJeHHbIX YYacTKOB BHYTpH «6aGOdYKM BBIBala» ABHIOCH
pe3yNbTaTOM HEOAHOPOIHOCTH PacnpOCTPaHEHHUs TPaBUTAIHMOHHOIO
paspexxeHus BIONb KiIacTepoB adupa.

BTopas Bo3MO)XHas IIpHMYMHA — BBHIBAJI JIeca IPOU3OILEN B pe3yib-
TaTe KaBUTALHOHHBIX CX/IIONbIBAHUN HECKONbKHX 3(PUPHBIX My3bIpeit
Ha KOHEYHOM CTaflu{ mpolecca. B3prIBbl OBIIM B HECKONBKUX Pa3HbIX
MecTax, II03TOMy 06pa30Banoch HECKONBKO 1[EHTPOB PafyalnbHOro pac-
xoxXaeHus faepeBbeB. Ho aTa npuynHa npepcrabnseTca MeHee BEPOAT-
HOW, T.K. TOT/Ia BBIBAN jeca ObU1 OB HECKOJIBKO MHBIM, COCEIHUE B3PHI-
BBl MOTJIM IPUBECTH K IepPeKPeCTHOMY IaJeHUIO JepeBbeB. A 3TOr0
He HaOMIOMaNoch.

He wuckniodyeHo, 4YTO mIpH mojgnere K IOBEPXHOCTU 3EMIHU
JT-BUXpb pasfenunca Ha HECKONBKO BUXpel MeHbUIero pasmepa. Kax-
ABIA M3 HUX OCTAHOBMIICA Hal CBOEH TOYKOM ITPpHU3EeMIIEHUA M Haval
caM «Cco3JaBaTh» cebe mocagounyio mmorganky. OTcioga — Takoe MHO-
XXeCTBO HOBBIX BOPOHOK B 3MNuieHTpe. Bo3MOXHO, 4TO Takoe pasfe-
JIeHVe TIPOH3O0IU/IO YK€ Mocie THOeny MepBUYHOTO BUXPS, IPUBERIIEH
K YaCTUYHOM NepeKadKe JHEPTUM B JOYepHUE BUXPHU. TPyAHO cKa-
3aTh, KaK Jamblie pasBUBamuch cob6pitus. Ho BaxkHO, 4TO yXe He
OBIIO LIeHTPaNbHOTro B3phIBa. 06 3TOM CBUIETENBCTBYET CIOXHBIIM IIAT-
HYCTHIHM XapakTep BBIBaja leca U OXOTOB.

Yto kacaeTcsa GopMbl 060XOKEHHOH IO, TO IMPOEKIUA IBH-
XYILUerocss KoHyca, HalipaB/I€HHOTO IO, YITIOM K OBEPXHOCTH, MOTTIA
OCTaBUThH Takylo KoHurypanuio. be3ycnoBHo, npu nepemMmeieHuu
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KOHYyCa MEHANAaCh U MOIIHOCTh BHIXOAAIUEH U3 Hero My4MCTOH 3Hep-
rud. Bce 9TO co3mano cimel OT ABIDKEHHMSA «IIPOXKEKTOpa 0XKora» IiaB-
HOTO BHUXpA mepen nocnefHUM 6pockoM IT-myspipsa k 3emne. O6
9TOM CBHUIETENbCTBYET U KOCBeHHOE HabmioneHue 3a KOCHIM OPOCKOM
«COmHIa» K 3emne y cenma Mora. [Tocnmeguuit 6pocox BUXpA K 3eMIie
NpHUBeN K OBICTPOMY paspexXeHHI0 Y3KOro KOHyca a¢upa mox HUM, U
B 3TOM KOHYCe MTHOBEHHO BCIIBIXHYIM MHpHansl ¢OTOHOB, KOTOpHIE
¥ 0060XITH IOBEPXHOCTH AepeBbeB, — TaK 0OpasoBaics MyYUCTHIH
OXKOT JIepeBbeB, KOTOPHII ObIN TOKaTbHBIM HMEHHO B CHUNY BBICOKOWM
HEOZHOPOXHOCTH BHYTPH KOHYca 3(UPHOIO paspe>keHus.

ITocne 6pocka BUXpA K IMOBEPXHOCTH BCA €r0 3HEPrus yIia Io
TPeM HaIpaBleHUAM. Bo-IepBhIX, YacTh SHEPTUHU IOPOAUIA MOII[HEH -
IIee IIOCKOe pa3peXkeHHe Ha CTHIKe IBYX (MMM Tpex) 3¢pUPHBIX 6710-
KOB, YTO BBI3BaJI0 pasphIXJIEHHE ITOCKOCTEN IIPOCTPAHCTBa, B KOTOPBIX
MTHOBEHHO Hadanoch poxpaeHue GpoToHoB. IToka 3To paspexeHue cy-
I11eCTBOBaNO, He60 6110 «pasopBaHO» cBeTOM nomnonaM. Korga paspsis
cXfIONHYNICA, Heb60 «3akprumock». OTCIOHa U CTONBL CTPaHHBIE, Ha Tep-
BBIit B3I/IAM, OOpa3HbIe ONMHCAHUA MHOTHX OYEBHALIEB 3TOTO COOBITHA.
PasprIB aTOT BpA MM MpoILIeNnca TOYHO IO OAHOM mnockoctH. Ckopee
BCEr0 OH PacIpPOCTPAaHMICSI OT Hee IO BCEM CMEXHBIM IUIOCKOCTAM,
CO371aB CIOXXHYIO (PPaKTaNbHYIO CTPYKTYPY B ITpOCTpaHCTBe. B yacTHO-
CTH, ONMH M3 Pa3pBIBOB «JOIIeN» M A0 cena Mora, 0CTaBUB JOPOXKKH
Ha IOBEPXHOCTHU 3eMJIH, CTOMaB HAKIaJKy 3aMKa U YyTh HeE CIIaIUB He-
KOTOPBIX >XHUTeNeil. B 1pyroM Mecre 3TOT paspbiB, BUAMMO, U BBHIPBII
CyXy10 KaHaBY, BHITAHYB U3 3eMIHU KaMHH*. JIoMaHOe pyco cyxoit ped-
KH TOKa3hIBAET, YTO €€ M3THUOBI 6BIIM 06pa30BaHbI CTBIKAMH MECTHOIM
HeOJHOPOAHOCTH B 3dupe (B nmouse). KoHKpeTHYIO TOMaHyI0 Tpaek-
TOPUIO paspriBa 3(PUPHOIM CpPefbl MOXHO GyNeT BOCCTAHOBHUTDH U IIO
CBHUJIETENIHCTBAM OYEBH/ILIEB, M IO MPEAIIONaraeMoi ceTKe HeOXHOPOJ-
HOTO CTPOEHHUsA IIOBEPXHOCTH B 3TOM MeCTHOCTH. IIpm aToM BaxkHO
OTMETHUTD, YTO MIOJH, HaXORMBINMecA Omike K sanMUueHTpy (4eMm, Ha-
IpUMep, XHUTeNH cena Mora), HO BOaau OT TpelHH paspriBa 3dupa,
MOTTIM ¥ HHUYEero NMofoOHOro He HabmogaTh. ITO MOXKHO NOKa3aTh Ha
OCHOBe aHaIHU3a CBUIETENbCTBA OYEBHUALEB.

* KaMHM MMeI0T 0CO6EHHOCTh MEJIEHHO BCIUIBIBATH U3 IMYOMH 3eMnu, 06 3TOM 3Ha-
IOT BCe CTPOHMTENU M 3emuenamrupl. O6BIYHO 3TO MPOUCXOMHT IOJ BO3/AEHCTBHEM
Pa3HOCTH [aBICHHMA B pe3ynbTaTe TeMIEPAaTyPHBIX 3MMHe-BeCEHHHX mepenapfoB. B
cny4ae xe TyHrycckoro ¢eHOMeHa paspbIXneHHe NMPOM3OUIIO IOYTH MTHOBEHHO.
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Ilpyras 4acTh 3HepTHH IpHUBena K 06pa3soBaHUIO MHOXeCTBA Mell-
KHX BUXxpe#l ¢ He6onbmiumu JT-nysbipaMu. KonuyecTBo Takux BHX-
peit MOrno 6bITh OYeHBb 60MbIIMM. IIpUdeM YacTs BUXpEl, OTIETEB B
CTOPOHY, CO3[lala CBOM BBIBAJbI JleCa U CBOM BOPOHKH; YaCTh BUXpeH
pasneTenach Ha pacctosinue 10 300 KM B BUJe TMTaHTCKHX IIaPOBBIX
MOJITHHMI; 9aCTh OKa3alach HAaCTONbKO MeENKOM, YTO NMpeBpaTHNACh,
MO>XHO CKa3aTh, B LIpaIlHeNb, KOTOpad «00CTpensana» MOTOM JepeBbs
M NMOYBY CBOMMH WIapoBBHIMH MONHUAMH (IOT-myssipammu). Bomnsb-
IMTMHCTBO BUXpPEN 3aKOHYHUIO CBOE CyLIeCTBOBaHHE CXJONBIBAHHEM.
ITockONMbKy OHH MMeENH B TOT MOMEHT YK€ IeHTPOCHMMeTPUYHBINI
3(PUPHBIN MYy3BIPH, TO CXIONBIBaHHE TAaKOTO IY3BIPsA BeO K HECKOIb-
KHM TIOCIeACTBHAM: TPOMKOMY 3BYKY (OpYyAHitHag mans6a) U pe3ko-
MY YAapy IO IOBEPXHOCTH, e€e paspymieHHIo. JacTh mysbipeil pasie-
TeNnach JANeKo OT SMUIEHTPA, IO3TOMY ITOABUIIOCh MHOXECTBO CBHJIE-
TEeBCTB O CBETALIUXCA LIapax, IIapOBBHIX MOMHHUAX H T.I., MEJIKHe
MOT/TIH IPOCTO B3JI€TETh BBEPX M CXJIONMHYTHCA B BO3MAYXe.

Paspymenue rurairtckoro OT-Buxpsa — ¢eepuyeckoe 3penuiie,
KOTOpO€e MOXXHO CPaBHUTH CO B3PBIBOM CKiIafa ¢eitepBepkoB. I'maBHEIx
BBIBOJI — TaKoe paspyllleHHe He MOINO OBITh MAeaNbHO CUMMETPHY-
HBIM U OJHOMOMEHTHBIM B CHIy TOTO OOCTOATENbCTBA, YTO HEOTHO-
POOHOCTE 3¢upa BOMM3U MOBEPXHOCTH 3€M/IHU AOJDKHA OBITH ropasmo
6omee ¢pakTanpHa, YeM BJanu OT Hee. Beab cOOCTBEHHO BellleCTBEH-
Hag 060704YKa 3eMJIH 3TO M eCTh CIIOXHeMIllee paspexxeHHe B adupe,
KOTOPBIN B «IIyCTOM» KocMmoce 6omee omHoponeH. HamereB Ha Takyio
$pakTanbHYIO «TePKY-CHTO», IEPBUYHBIN BUXPb PasgpoOUICA Ha MHO-
>XeCTBO ¢pakTanbHBIX yacTeil. OH BOILIEN B 3eMIIO He IO OZHOMY Ka-
HaJIy, a 110 MHOX€eCTBY pPaslIH4YHBIX IyTEH.

Tperps yacTh 9HepruM BUXpsA OblNa 3aTpayeHa Ha pas3pylLIeHHE
MIOBEPXHOCTH 3eMJIM: BBHIBANbI Jleca, 06pasoBaHHe BOPOHOK M KpaTe-
poB, nepebpacbiBaHue KaMHell U T.II. K coXXameHHIo, HU OXHA 3KCIle-
IULUA He HCCHeNoBala JOCTATOYHO MOMHO HU (POPMBI KpaTepoB, HH
IIOBEPXHOCTh UX JHA. A HaxofiKa NpHUMedaTeNbHOTO IHA, O6HapyXeH-
Horo JI.A. KynukoM B LieHTpe CyCIOBCKOM BOPOHKM, CBUAETENbCTBYET,
4YTO 3Ta BOpPOHKa MMena popmy, aHanorudHyio ¢popme CacoBCKOI BO-
POHKH.

Hrtak, Momens B3aUMOMEHCTBUA 3(HUPHOTO TOPOBOTO BUXPA C
dpakTanpHOI CTPyKTypo#t 3dHpa Haj NOBEPXHOCTHIO 3eMIH U C
dbpakTanbHOM CTPYKTYypO#l caMoi IIOBerHOCT:I/I JIOTUYHO OO'BACHAET
60NBIIMHCTBO 3arafilok TYHT'YCCKOTO SIBI€HHA.
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8. ITAPOBBIE MO/IHUH

Hsygyas nutepatypy mo TyurycckoMy dpeHOMeHY, 1 06HapYXUI
BepCHUU O IIPUYACTHOCTH IIAPOBBIX MOMHHUI K TYHIycCKOM KaTacTpo-
de. ITH BepcHU BBICKa3BIBalM MHOTHe O4YeBHALBI co6wITHIT 1908 T.,
a ux obocHoBanue mnpoBenu A.M. JImutpues, B.K. KypaBnes u
JILA. MyxapeB. BHavane s cyuTan ux omMIMOOYHBIMH, T.K., BO-IIEPBHIX,
TaM He O6BIIO TPO3BI, BO-BTOPHIX, MacIUTab ABIEHUA ObII ABHO ropas-
no 60nbIINM, B-TPEThHX, Y MeHA emle ¢ 1980-x rr. 6bima paspaborana
MOJleNb MOABIEHUA IapOBhIX MONMHUY [28], B KOTOPOI He OBIIO HU-
yero 6mu3Kkoro Kk a¢pHUpHHIM BUXpAM. [1o Moe#t Moneny, I1apoBbIe MOJI-
HUHU COCTOAT U3 YCTONYUBBIX CTYCTKOB IJIa3MBbl, KOTOpas OpPraHM30-
BaHa KJacTepHO-uepapxuyecku. OmHaKo, 10 Mepe M3y4eHHUsA CBHIe-
TebCKUX JNaHHBIX, S BCE Yallle BO3BpallaJcs K HAee O IIapPOBBIX
monHusax. Ilpeamonoras BO3MOXHOCTh IOSABNEHHUS IIAPOBBIX MOMHUN
Ha 3aKIMIOYHUTENbHOM cTaguu XusHu DT-BUxpsd, 1 npulllen K MHEHHIO,
YTO Jaxke OOBIYHBIE I'PO30OBbIE HIaAPOBBIE MONTHHHU ABIAIOTCA IPOU3-
BOJHBIMHM OT Menkux JT-Buxpeit. BosmoxHo, oHM Bce 06pasyloTca
B pe3ynbTare GOPMHUPOBAHHUA CONUTOHHOM 3(UPHOI TOPOBOI BONMHHEI,
KOTOpasA Ha IePBOi CTalMU TOHUT Iepen coboi MCKPAIUYIOCA IIApOo-
BYI0O MONHHIO, 00pasyoIIylOCsi B pe3ynbTaTe paspexeHus adupa.
BriocnencTBuM, Kofa BUXPH 3aTyXxaeT, JT-Iy3bIpb, KOTOPBIH OCTaeTcA
6e3 MOANMMTKHA, HEKOTOpPOe BpeMsa cBoO6omHO 6myxjaeT Haj 3eMieil,
IIOKa BHEIIHee JAaBiieHHe 3(Hpa ero He 3axjaomHeT. Jamie Bcero, BU-
AYMO, HabMIONal0T UMEHHO TaKHe OCTaTOYHbIE Iy3bIpU B d3¢upe. Ux
JHepreTHKa He OYeHb BeNMKa, XOTA OHa 6onbiie M0G0 BO3MOXHOIM
XUMUYECKON 3HEPruH, KOIUYECTBO KOTOPOHN MOXXeT HaXOAUThCHA B
o6beMe MWIAPOBOH MOTHHH.

K upee, 4To mapoBbie MONTHUHU ABAAIOTCA TaKUMHU xe IJT-myssI-
PAMU MEHA OKOHYATeNIbHO IPUOIUSUIO CBUIETENHCTBO OQHOTO U3 OYe-
BUJILIEB IIOJIETa OYeHb PeKOM Cepoil IapoBOM MOTHHUH.

B cBoe BpeMs s cobupan CBHAETENbCTBa OYEBHUJLIEB, BUMEBIINX
mapoBsie MonHuu B Komu-IlepMAankoM aBTOHOMHOM OKpyre. [ns
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3TOTO MPU COAEHCTBUH PYKOBOACTBA MECTHOTO CeTbCKOXO3AHCTBEHHO-
rO TEXHHKyMa i ONIPOCH/ BCeX CTYNEHTOB (B OCHOBHOM >XHTeNeH Cell
3TOr0 OKpyra), KOTOpble XOTA OBl YTO-TO MOITH PacCKasaTh O IIapo-
BBIX MONMHHUSAX. BONBIIMHCTBO paccKa3oB He BHECIO NPUHIUIIHANBHO
HHUYero HOBOTO B MOM IpencraBieHud. M yxe nepen caMbIM OTBe3I0M
A CIy4aliHO pa3rOBOPHMIICA C OOHMM M3 XHUTelel mocenka bepe3oBka,
ITanom EropoBuuem CHerupesBbIM. To, 4TO OH pacckasan, IIOPasHIIO
MeHs, paHbllle 1 HUTAE He YUTANl HUYEro NMOJOOHOro o MIapoBhIX MOII-
HUAX. '

I1.E. CHerupeB Torga TONbKO 4YTO BEpHY/ICA U3 apMHUH, OB HIOHD
1956 r. [lepeBud, B KoTopoit oH xun (3omoroir Mric Kynsimxapckoro
paiioHa), CTOs/a Ha BO3BBIIIIEHHOM 6epery He6ONMbIIOI IECHOM PeYKH
(cpennsas mmupuHa okono 3 M). BeyepoM, okxono 18 vac, CHerupes yc-
ABIIIAN CHadala CTpAIlUHbIA Ty, a 3aTeM yYBHAEN, KaK BAONb TEYCHUA
PEeYKH JIeTeNl CO CTPALIHBIM I'YIOM CepPOBAaTHIH IIap pasMepoM ¢ ¢yt-
6onpHBIX MAY. BrlcoTa monera 6pna 1,5-2,0 M, 1m1ap moBTOPAN BCE U3-
ru6BI peKH H JIeTeN CO CKOPOCThIO mpuMepHO 100 M/MuH. Bokpyr 1mapa
O6bII0 CBedeHUe, Hanomobue opeona Bokpyr ConHila, a Boga MOK HUM
B peke nenunack. Ha 6epery, B 50 M oT peuku, crosna 6aus. Korga map
npoJieTax MUMO 6aHH, TO ¢ Hee COMIIO KPBILIY, KOTOpas CIOJ3/Ia CO CPYy-
6a co CKOpOCThIO MmoJjieTa mapa (Bec Kpoimy npuMmepuo 700 kr). IToc-
ne nponera mapa CHerupeB O6HapYXXHI, YTO Ha PacCTOSHUHU OT 2 O
10 M OT peYKH OKOJIO ieCATKA JepeBheB (HUaMeTp CTBONMOB 15-20 cM)
65T KaK 6yATO COMTH TYNBIM MpeIMeTOM, TOPYalH POBHbIE TIeHb-
KH¥ BBICOTOHM O0KOJ0 1,5 M. OcCTanuch COTHYTHIMU UBHI, BCA TpaBa BIONb
pedyku moineria. Bo3gyx npu 3TOM CTOSN YUCTEHINNI, TOABUIOCH OILY-
I[eHHe TeTKOCTH. JTa «KOChOa» HmepeBbeB U CTPAIIHBIN Tyl BBI3BANH
Cpeny >XHUTeNel NepeBHU MaHMKY, BCe OYEBUILBI OXKUANMM KOHLA CBe-
Ta. MHOTHe ynanu Ha KOJNeHHM M CTalu MONUThcA. UYepes HekoTOpoOE
BpeMs (mpuMepHO 4Yepes 2-3 gaca) U3 «MOKpOro yria» (c samajga) Ha
IepeBHIO IpUILJIa OTPOMHAA YepHad Ty4da M Havaaach CTpalllHafd Ipo-
32, HEBUIAHHOM CHIIBI.

JtoT yHuKanbHBINA pacckas II.E. CHerupesa nmopasun mensa. Kuns-
Iasg BOJA, CTPAIIHKINA TI'ym, COUTBIe TONCTHIE NePeBbS M COTHYTHIE
rubKue WBHI, IMOJIETIIas TpaBa U CABUHYTasA KphIllla 6aHU — BCE ITO
A paHbllle HE BCTpeYan B ONMCAaHHUAX «JEeAHHUI» IIAPOBBIX MOMHHUMN. B
TO BpeMsA I/ MEHs OCTaBaloOCh 3arafKo¥, KaK NMOKalbHBIN 06BeKT
pasmepoM 1pumepHo 30 cM MOT C TakOM CHIOM BO3AEMCTBOBaThH Ha
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paccTossHUHU 0 50 M Ha IepeBbd, CTpoeHUe U Boay. Hukakoro Tpanu-
IUOHHOTO (PU3UYECKOTO MeXaHU3Ma MOLOOHOTO BO3JEHCTBUA A HOITO
He MOT IpuayMats. I TONBKO ceityac, moc/ie aHanu3a HEKOTOPHIX OCO-
6eHHOCTel Bo3peiicTBuA OT-BUXpa Ha 3eMIII0 BO BpeMs ero noiera B
1908 r., 1 IpeRIIonoXuil, 9YTO CEepPhIf 1HIap, NpPeABeCTHUK CUIbHEHIIeH
rpo3sl B fepeBHe 3omoToi Mbic, 6p1n1 OT-ny3sipeM mepen 60MbIIHM
IT-BuxpeM. DTOT BUXPb, BUAUMO, dYepe3 3¢Up U CO3TAHHYIO UM JIO-
Ka/lIbHYIO «TPABUTALlMOHHYIO» CUNY COTHYNI MBBI U TPaBYy, «TPaBUTALH-
OHHBIMHU yHapaMu» COUN HepeBbsi U KPHINY C GaHHU.

ITo3xxe s BepHyNCA K COOpaHHBIM TOTAA CBUAETENHCTBAM OYEBHJ-
1[eB U OOHApPY>XHJI CPei HUX HECKONIBKO TaKHUX, KOTOPBIe IepeKIHKa-
mich ¢ pacckasoMm I1.E. Cuerupesa.

Yuawuiics FOxcanunos B.H. (no paccxasy deoa I'owu).

B 1980 r. B Taiire Ha MajlleHbKOM OCTPOBE BO BpeMS NOXIA JIeTa-
na, kak ¢pyT6onpHEIN MY, mIapoBas MonHua. Korga oHa mopeTana K
IepeBbAM, OHU Iafand. Y HUX MOXYXJIH NUCThA. 3aTeM OHA MOAJIeTeNna
K 60MBIIOMY HepeBy U B30pBanach, a lepeBO yIano, MpuyeM HMXHHI
06moMoOK OBl CABHHYT Ha 1 M OT TeHbKa. BblcoTa eHbKa MPUMEPHO
1,5 M, BbICOTa IepeBa OKONIO 6 M. BrieyaTneHue OoT najgeHUs JepeBa Ta-
KOBO, OyATO ero cOMIH INEeMYKOM Nanbla. YIaBuas cOCHa Obina Kpel-
Kas, He THMIaA. B Mecrax pacumienieHus — IIOBEPXHOCTHO O6Gropes-
IIMe Kpas, TOPYAIM IIeIKH.

IOxxanunos B.M caMm Bupen B aBrycre 1982 r. 1apoBy10o MONHHIO,
KoTopas Bena cels, KaK MBIIbHBIA NIy3bIpb, IepeNHBaNach I BETAMHU,
MeHsana GopMy, OTHOBPEMEHHO M3[laBaja Ty M jieTella 3Ur'3araMu.

Xomaxoe C.H., ynawuiics, scumenv Kocoeckoeo paiiona.

B navane aBrycra 1982 r. npumepHo B 17 9ac OH C IpYy3psAMHU CH-
Iel TOA MOCTOM HeOGONBLION pedyku, Hepexupgasa rposy. Cmycrs
20 MHMH 1IOCIe MOCNeJHeN BCIBIIIKYA MOMHHUU OHU YBHUIENIH, KaK, IO-
BTOpsAA U3rHOBI peKH, HaJl Hell JleTe/l KPacHbIi IIap IPUMEPHO Ha BbI-
cote 2 M. Iloa mrapoM mta BoOHa IPUMEPHO 4—5 CM BBICOTOM, KaK OT
HOca Kopabmuka.

Cenumepos A.I., scumenv Kyovimrapcoeo paiiona.

BeyepoM mocie J0XId YBHIEN LIap TeMHO-KPAacHOTO I[BeTa, OHa-
MeTpoM mpuMepHO 25 cMm. OH KpyTtuics Ha BeicoTe 1,5-2,0 M Kkpyra-
MH HaJ 3eMiieil, «XOOUI», KaK 4eloBeK (C TakoM CKOpPOCThIO). 3aTeM
nouien pe3ko BHU3 M B3opBancsa. O6pasoBanach NIyHKa pasMepoOM C
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map ¥ rayo6uHoit He 6omee 20 cMm. 3eMna B nyHke 6BLI ropfAdas U
pbIXyiasi, He YIIIOTHeHHas.

[IpuBemeHHBIe ONMMCAaHMA IIOKA3hIBAIOT, YTO B HEKOTOPBIX CIOyYa-
AX MOBeeHHe IIAPOBBIX MOMHHUI YAUBHTENbHO HallOMHHAET IOBeJe-
HHMe OTHEHHBIX IIapoB B paiioHe TyHrycckoro co6eitus. Bugumo, ma-
POBBIE MOTHHMH HMEIOT Ty € NPUPOLY Nysbipeil B 3pUpe, KOTOphIE
HabMIOMaIOTCA B pasHBIX CTagusdX uX cymectBoBauufa. MccmemoBaHue
3TOr0 ABJEHUA C MO3UIUI 3QUPHON MOJeNHd — OTHeNbHasA, OYeHb
WHTepecHass U Oo4eHb GonbplIas TeMa.
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9. TOPHATIO

TopHamo ;n0 cUX IOpP BCe elle OCTaeTCA 3aragkoy ANd HayKH.
«HHUKTO He pHCKHET CKa3aTh, YTO OH 3HAeT IPUYMHY BO3HMKHOBEHHUA TOpHa-
IO... 9TO HEBEPOATHOE NPHPONHOE ABIEHHE, HMEHHO HEBEPOATHOE, Beb BbI
Cpasy He IOBEpUTE TOMY, YTO IO ¢epMe MPOMYAICA BETEp M BHILMUNAN Ky-
paM mepba? CHAN LIEPCTbh C OBEl! MOAHAN KPHIIIY C U EepPKBH M ONYCTHUI €€ B
ABaALATH KWIOMeTpax?! MOAHAI B BO3AyX KOPOBY, noiuagb, 6u3oHa (Becom
1000 xr!)? momHsn aBTOMOOMIB? 3aCOCaN B BO3AYX JIOAEH, a MOTOM GepexHo
OIIyCTH/I MX Ha 3eMJI0? MOJHAN OFHOTO 4YelOoBeKa, IIepeHec ero yepes rpymnmy
nepeBbeB U ONMYCTHI 4Yepe3 60 MeTpoB? NMOOHAN MOE3M C PelbC H OMYCTHI B
HeCKONbKMX MeTpax c60Ky oT penwncoBoro nmytu?.. Ho u aTo emje He camoe
YAUBHUTENbHOE: Ha NATA4YKe, Ile TOPHAZO pPasMHHAeT CBOM MYCKYIBI, U3 3€M-
I BBHIKPYYMBAIOTCA HEPEBbsA, TONCTHEe AepeBAHHBIE OaJKH Pa3sHOCATCA Ha
MeNKHe 11enoyku, a B 20-30 M oT 3TOro MecTa He YYBCTBYETCHS HU BETEpPKa.
HMeroTcA CBUAETENBCTBA, YTO TOPHAAO 3arOHA/ MOKPble COMTOMHHKM B I€EPEBO
KaK Iyad, OGHaXABI IIeNKH ObUIH BOTKHYTHI B XENE3HYIO IUIACTUHKY TOJI-
INUHOM B NOJNAIONMA,.. 3 MEXAY TEM COBCEM PANOM abCOMIOTHO HMYETrO He
npoucxogut!» [5, ¢. 151-152].

Ecnu npeamonoxuTs, 4TO IMaBHBIM «ABUTraTeleM» TOPHAAO ABIA-
eTca 3QUPHHINA BUXPh (He TOPOBBHIi, a CIIHPaNbHBIi), TO TOrAa BCe
Hanbonee 3aragoyHbsle 0COOEHHOCTH TOPHAAO CTAHOBATCA Haubomee
XapaKTepHBIMU HNPHU3HAKaMH 3(PUPHBIX IPOLIECCOB. AHTUTPaBUTAIU-
OHHBIM TH(PTOM OOBACHAIOTCA BCe YyHneca aKKypaTHOTO IepeHOca ca-
MBIX pa3HBIX IpeAMETOB. PaspexxeHHeM IIPOCTpaHCTBa U Bel[ecTBa
O06'BbACHAIOTCA TUTAaHTCKHE Pa3pylleHUsA B Pa3smUYHBIX 06bexTax H
PasphIXJIeHHE Ha HEKOTOpOE€ BpeMA MX CTPYKTYPHI, B pe3ylbTare 4ero
IPOUCXOAAT HEBEPOATHBIE COOBITHA: IENKH M COJIOMUHKH NMPOH3a-
10T gepeBo u MeTtan. Jlokanusanueir coObITHI 00BACHAIOTCA (DAKTHI,
YTO PAXOM C 3TUMHU IHEPTEeTUYECKH TPaHAUO3HBIMU COOBITUAMHU B
BEIUECTBEHHOM INPOCTPAaHCTBE HHUYEro He IPOUCXOOMT, CAe0OBaTeNlb-

HO, BO3MYIlIeHUe IlepeflaeTCcA He yepe3 BO3AYX, a depe3 3¢up!
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BHyTpu TOopHajo 6ymyioT MomHUU! «VIMeHHO Takoe 3penuiie OT-
KpbIBaeTcsi pepMepy, TAANALIEMY U3 CBOEH TPaHIIEU: OCTAHOBUBIIMICA HaJ
HMM cTON6 TOPHAaKO — 3TO TPyOa, mpope3biBaeMass MOMHUAMH» [5, c. 153].
[IpepnoxenHasas Mofenb OOBACHAET 3TO TaK: BHYTPH TOPHAAO CO3/ia-
eTCA He paspeXxeHHe BO3JAyXa, a paspexeHue 3QHUpa, rie KOKHBI
POXIAThCA (POTOHBI U INEKTPOHBHI.

He craHeM paccMaTpuBaTh BO3MOXXHBIe IPUYUHBEI BOSHHUKHOBE-
HUA TOPHajo Kak TakoBoro. Ecnu sdupHoe paspexxenue BO3HHUKAET
B TOPHaJO B pe3ylbTaTe CTONKHOBEHHUA MacC BO3[yXa, KOTOPbIE 3aTeM
3aKPYYMBAIOTCS, TO 3TO IOATBEPXKAAET, YTO C MOMOIIBIO BOTYKA MOX-
HO JeMCTBUTENBHO CO3JaTh paspexkeHue B 3dupe M, ClIefOBaTENbHO,
neTaTh. Ecmu TopHamo — Bcero nMUIUb CnefcTBUEe 3QUPHOTO BUXPH, TO
Heo6XOMMMO HCKATh MCTOYHUK BO3ZHUKHOBEHUS ITOrO BUXpPA. Bos-
MOXXHO, OH HaXOZUTCA IOJA 3eMieil. MoxeT ObITh, 3apOABIIIN TOPHA-
1o, 3QUpHBIe BUXPH, IPUNETAIOT U3 KOCMOcCa?

Ecnu BosHukmuit DT-BUXph HavHET HPUOGIMKATHCA K MOBEPX-
HOCTH KaKoifi-nu6o miaHeThl, TO €ro BUAHO He 6yneT, BepodTHO, 6y-
IeT BULEH TONMBbKO CBETAIIMIICS yCeYeHHBIN KOHYC UNMU cdepa CBeTa,
M3 KOTOPO# B HamnpaBIeHHUHM K MOBEPXHOCTH PACHPOCTPAHAETCH aH-
TUTPaBHUTALlMOHHBI! KOHYC paspskeHus sadupa. [Io mepe npubnmxe-
HMA K IIOBEPXHOCTH CHJa BO3NEHCTBHMA aHTHUIPaBUTALUHU OymeT
BO3pacTaTh, XU IpHU 3TOM OymeT MeHATHCS XapaKTep paspyLIeHMs IO-
BepXHOCTH. ECM Takoil «mpimecoc» 6yHmeT OmycKaThCA Ha JECUCTYIO
MECTHOCTb, TO C JepeBbeB OYAYT COApaHBI MUCThA, a IOTOM J€peBbA
6yAyT BHIpBaHbI C KOPHEM HMIHU NPOCTO Pa3opBaHbl BJOJAb CTBOJIOB.
Ecnu Top 6ymeT BpamiaTbcs BOKPYr COOCTBEHHOM OCH, TO OH OCTa-
BMT B JIeCY BBIApaHHbIe C KOPHEM IIOJIOMaHHBIE iePeBbs, 3aKPyIeH-
Hble B 061uit kmy6ok. Ecnmu Takoi Top 6ymer mpubnmxaThcsa K TPyH-
TOBOJ MOBEPXHOCTH, TO OH MOXXET BBIPBAaTh M3 Hee KYCKHM 3eMIIH,
NPUIOAHATh UX U ONYCTUTHh Ha mepudepuu KoHyca B IepBhle MO-
MEHTHI BO3[eiCTBYA; Ha MOCNEYIOUIUX 3Tanax Mo Mepe BO3pacTaHHUA
CUNbI BCaCHIBaHUA B Iy3bIph JT-BUXpsS IPYHT MOXeT OBITH BHIpBaH
U BeIOpolieH ¢ 6onpiieit CUMOM, YTO NMPHUBEAET K ero pasbpacreiBa-
HUIO C pa3pylleHUeM. B MOMeHT, KOorjga Takoil BUXPb CTONKHETCH C
IIOBEPXHOCTHIO, OH, KaK (ppe3a, BpexeTcs B IPYHT MU OCTABHUT OTIIe-
4aTOK B BuAe 6ybnuka 6e3 neHTpanbHOTO MPOCBETA, YTO COOTBETCTBY-
eT ¢opMe CaMOro BUXPA.
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3/ech HEBONBHO HA MaMATh NPUXOJAT CTPOKH M3 CTUXOTBOPEHMSA
A.C. Ilymkuna «becsi»:

Muamcs myuu, svtomcs myvuy;
Heesudumxorw nyna

Ocsewjaem cnez nemyuuil;
Mymto nebo, Houv MymHa.
Muamecs 6ecvt poii 3a poem

B 6ecnpedenvroii eviuiune,
Bu3szom xcanobuvim u 8oem
Haopuvieas cepoye me...

KT0 3HaeT, MOXeT ObITh, TeHHAIbHAsA HHTYHULMA I03TA MIOACKa3ana
eMy 3(UPHBIN XapaKTep MHOTUX nepTypbauuit B armocdepe...
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10. 3BEMJIETPACEHUA

3aBepiras aHanW3 BO3MOXXHBIX NPOsABIeHU 3(PUPHBIX BUXpeH, 5
o6Hapyxun B kHure A. OnpxoBatoBa M b. Pognonosa «Tynrycckoe
CUSAHME» ellle OOUH UHTEPECHBIN IacT (aKkToB.

A. OnpxoBaTOB ABAAETCA aBTOPOM BE€PCHUM, COITACHO KOTOPOM BCe
cobpiTus B paitoHe TyHrycku B 1908 r. «mpexncraBnsior co6oii npossie-
HMe SHIOTeHHOM (TeKTOHHYecKoi) aHepruu...» [18, c. 87]. Ipyrumu cno-
BaMH, BCe, YTO IIPOU3OUINO TaM, — Pe3yIbTaT 0c060if aKTUBHOCTH
He#p, KOTOpbIe Iepep, 3eMIeTPpACEeHUEM MOTYT CO3AaTh nmonobHsele de-
HOMEHHEI.

Ha yem ocHOBBIBaeTcsa 3Ta runoTe3a?! Ha MHOroyucneHHsIx Qak-
TaX, 3apeTUCTPUPOBAHHBIX [I0 BCEMY MHUPY, KOTOPBIe ITIOKa3bIBAIOT, YTO
nepen 3eMIeTPACEHUEM U BO BpeMsd HEro IpPOMUCXOJAT HE TONBKO H3-
MEeHEHHUS B COCTOSHMM 3€MHOI KOPHI, HO M HEOOBIYHbIE SABIEHUA, Ha-
IIOMUHAIOLIKE ONMCAaHHBIE BBIllIE B pasfenie 0 TYHIrycckoM ¢deHoMe-
He. PaccMOTpUM HeKOTOpPHIe M3 3TUX (PAKTOB U ABINEHMIL, ONHPAACH
UCKIIOYUTENHFHO Ha CBeHEHUA, U3noKeHHbIe A. ONbXOBaTOBHIM.

«O TOM, YTO TIpH 3eMIEeTPICEHHAX HAONIORAIOTCA Pa3IUYHOTO PoJa CBe-
TOBbIE SBJIIEHMS, H3BECTHO C IpeBHUX BpeMeH. Huke (Bb160pOYHO) mpuBenie-
Hbl IIPUMEPHI U3 Pa3HBIX JTUTEPATYPHBIX MCTOYHHUKOB. OHM yOIHBHTENbHO
HaIlOMHHAIOT CBETOBBIE SIBIE€HHS IPU TYHI'YCCKOM B3pBIBE, a HEKOTOPHIE U3
HUX IOPaXaloT BOOOpakeHHe He MeHblle, YeM caM Baphis:

Bo-nepBrIX, MHOTOKPAaTHO OTMEYaNHCh NeTALIHe MeTeophl (60onuabl) Kak
B HAaIpaBAeHUM HAa 3MUIEHTP 3eMIETPACEHHUA, TAK M OT Hero. JIlogu 4acTo
BHIAT CBETALIMECA LIaphbl (¢ XBOCTaMH U 6e3), Hai HUMH NPOHOCATCA «TEM-
. HbIE» MJIH «CBETALMECS MACChl», B37ETAIOT «OFHEHHBIE MONOCH». MeTeopsl
HHOT/]a B3PBIBAIOTCA.

Bo-BTOpHIX, 3eMIETPACEHUIM MPEAIIECTBYIOT H UX CONPOBOXJAIOT pas-
NMYHBIE CTPAaHHbBIE CBEYEHH: HHOTAA U3 3eMIIM BBIpbIBaeTcsa «barpoBoe Iiia-
Ms», mpeobpasyioiieecss B OTHEHHBIN CTON6, KOTOPBIA NMPU CUIBHOM BETpe
BepTeNncsa U OKer 10 2,2 ra KyCTapHHKa; BO BpeMsA 3eMIIETPACEHHUSI CBEYEHHE
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HaIIOMHMHA/I0 MONIHHIO, KOTOpasd BCKOpe HC4e3Na, WIN «BEPTHUKANBHYIO pany-
Ty»...

OTMmedanuch cBeYeHHS, HATOMUHAIOUHE «CTPYU» MOMAPHOrO CUAHUA,
pPacxogMUBILIHECS B pa3Hble CTOPOHBI M3 TOYKH HAa TOPU3OHTE, KOTOpas Mpo-
eUpOBanach Ha HanpaBlieHUe 3nuLleHTPa. [10ABIANHCH COOOIIEHUA O CBETA-
IIUXCA Nydyax-KonoHHaXx. OTHeHHBIe Wapsl U BOPOHKOOOpasHble CBeYEHUS
(B TOM yHCNe ¥ MCKpHBIEHHbIE!) HabMIONAIUCh, KaK NMPAaBUIO, B OKPECTHO-
CTAX IMHUIEHTPA... ‘

B-TpeThux, cBeueHHE MOXET COIPOBOXAATHCA T'yroM H peBoM. Kax
HNUIUET OOUH U3 O4YeBHALIEB — PbIOaK, «BCKOpe U3 INyOHHBI MOPA pasgancs
CTPAlHBIN peB, KaK OYATO B AHO IOAKM yAapsnu cTpyd rpaBui. OgHOBpe-
MEHHO OTHeHHas Macca, CONpOBOXAaeMasa 3BYKaMH, IpoJeTena mo He6y. B
TOT K€ MOMEHT APKO€ IIaMs, CONPOBOXJaeMOe Pa3HBIMH 3BYKaMH, OXBa-
THJIO BCe HebO».

B-4eTBepTHIX, B CBSI3U C 3eMIETPACEHHUAMH PETHCTPHPYIOT 3NEKTPHYEC-
KHe paspapbl. Tak, 25 anpensa 1966 r. 3a HECKONBKO 4acOB A0 TalIKeHTCKOTO
3eMJIeTPsACEHUS B HECKONBKHMX AOMaX, PaCHOMOXXEHHBIX B OyayllleM 3MHIEH-
Tpe, MOMHHOG(OP TaMII JHEBHOT'O CBETA HAYall CaMOIIPOU3BOIBHO CBETUTHCA.
HexoTopble yTBepXAanu, YTO BHUAETH ronyboBaToe CBeYeHHE BHYTPEHHeE
HOBEPXHOCTH KBapTHPHI, OKpallleHHO} HM3BECTKOI, HCKpeHHe OIH3Kopacmo-
JIOXKEHHBIX, HO HE CONPHUKACAIOMIUXCA APYT C APYroM MPOBOJOB.

B-nATHIX, 3eMIETPACEHUA TakkKe He o6xoxaTca 6e3 runote3 06 HIIO.

Hanpumep, c mapra 1968 r. us obnacru Ilepeitpo B Bpasunuu nocryma-
IX MHOTOYHCIEeHHBIEe c0061uenus o HabmoaeHusax HJIO. B satot nepuon co-
TPACEHHS 3€MIH OTMEYANTHCh MOYTH €XKEJHEBHO. DBUIM CNBIIIHBI MOIIHbIE
B3PBIBBI, U THTaHTCKHE rOIy0OBaTO-3e/eHble OTHEHHbIE IIaphl MPOJIeTanH
HaJ TOJIOBOM IO BCeM HampaBieHUAM... Coo6manoch 0 HabMIOAEHUN KOHHM-
yeCKHX (GOPM H O CBETHMOCTH TOBOPHMIOCH KaK 06 ocnenutenbHoi. HJIO
HMENH «OC/IeNUTENbHbIE MPOXEKTOPa», KOTOPhIE «CBETUIH BHM3Y...

K aBrycry 1968 r. B co0611eHMAX TONYEPKUBANIOCh, YTO CBEYEHU BCETrna
OIlePeXXAIOT MOA3eMHbIe TONYKH Ha HECKONBKO 4acOB, HEKOTOPHIM TIOASIM
Ka3a10Cb, YTO OTHEHHBIE IIAPHI «3HAIOT», II€ M KOrfa MpOM30iIeT Clemyio-
muin Tonyok...» [18, c. 89-91].

OTH KOPOTKHE BBIEPIKKU ITOKA3BIBAIOT, YTO IIO0 CBOMM CBETOBBIM
ABIEHUAM 3eMIIETPACEHUA — «POACTBEHHUKU» TYHIycCcKOro coObITHA.
s Hameyt MOJEeNM B 3TOM HET HUYErO YOMBUTENBHOrO. 3eMIeTps-
CE€HMe, KaK NPaBHIIO, IIPOUCXOIUT B MECTAaX, Ile B IOPOJe HMEIOTCA OC-
nabneHHblEe YYACTKH — THTAaHTCKHE TPEIIUHBI (TEKTOHHYECKHEe Pa3iOMBL)»
[18, c. 88]. A B nmpennoXeHHO! MOAEIH 3TH Pa3OMBI — BCEro JIHUIIb
BellleCTBEHHOE OTPaXXeHUE «TPelIUH» B 3(pupe, IOBEPXHOCTER pasiena

aupHHIX KIacTepoB. Kak y)xe oTMe4anocs, B 3TUX 30Hax 3dup 60-
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liee pasphIxjieH, YeM B caMHXx KnacTepax. [losTomy mio6sle nomonHu-
Te/IbHbIEe HAIIPSXKEHUSA B TaKUX 30HAX MOTYT NPHUBOIAMUTHL K YMEHBIIIE-
HUIO IVIOTHOCTH 3¢upa. A HaM y)Xe M3BECTHO, YTO 3TO BeIeT K IO-
ABIEHHIO 06/1acTedl pOXXKIEeHUA HOBBIX (OTOHOB (CBEUYEeHHUA), B KOTO-
PBIX MOTryT 06pa3oBBIBAaThCA IY3bIpH KUNeHUSA 3¢dupa (OTHEeHHBIE
mapbr). Illapsr MOryT neTaTh U B3pHIBAaTHCA (CXIONBIBATHCA), BBHI3BI-
BaTh NOsABNeHHe 3(HUPHBIX BUXpell BceX BUIOB, B TOM YHCIE U TO-
poBbiX. TOpOBEIe BUXPH MOPOXAAIOT KOHYCHI pasymIoOHeHHOro adu-
pa («1yuu nmpoxxexTopoB»). CTOn6HI cBeTa U JIEHTHI — 3TO BCe CBe-
TOBBIE ClIefibl Pa3pHIBOB B 3UPHOI cpefe. DNMeKTpUIECKHE CAMOIIPO-
M3BONbHEIE Pa3pANbl — CBUAETENbCTBO CHABHOTO MOHMXEHUS COMpPO-
THUBJIEHUA «BaKyyMa», B 3THUX 30HaX 3(pUp HACTONBKO PasyIUIOTHUIICH,
4TO CTalIH MOABIATHCA CBOOONHBIE 3MEKTPOHBI, U MX MepeMelleHue
IIPUBENO K UCKPEHMUIO NPOBOJOB M CBEYEHUIO NIOMHUHECUEHTHBIX
JaMII.

KpoMe cBeTOBBIX SIBIEHMH 3€eMIETPACEHHUS IOPOXIAIOT U PAL
IPYTUX, aHAIOTUYHBIX TYHIYCCKUM.

Tak, HanpuMep, XapakTep paspylIeHHA MaTepPHUaNOB IPU 3eMIle-
TPACEHUM MHOILA COBEPIIEHHO HE COINIACyeTCA C TPaZUIMOHHOM Kap-
TUHOM 3TOro siBNeHHUs. «He Bce 3HAIOT, YTO 3eMIETPACEHHE B AIOHCKOM
ropoge Ko6e 17 auBapsa 1995 r. paspymuao He TONbKO HOBeMHIIIHE, CIEIH-
abHO CKOHCTPYHPOBaHHBIE JNSA NMPOTHBOCTOAHMA TOJ3EMHON CTUXHMHU 3/1a-
HUA, HO U Pa3pyLINIO BMeCTe C HUMH M T'OCIIOACTBYIOL{HME MPeNCTaBIeHHA
0 CEMCMOCTOMKOM CTPOMTENBCTBE.

Wsyyas- cTpykTypy paspylrenuit 6erona, npodeccop xadenpsr cTpou-
TENIBHON MeXaHUKU MOCKOBCKOM IrOCyZapCTBEHHON CTPOMTENbHON aKaJeMHH
C.b. CMUPHOB yCTaHOBMIJI, YTO IPHYHHA Pa3pYIIEHUI Xene3060eTOHHBIX MO-
CTpOeK He B KoneOaHMAX MOYBHI, 2 B HENMOHATHOM yJape MO 3HaHHUIO, MPH
KOTOPOM BO3HHKAIOT YCKOPEHHUA, B THICAYU pa3 IpeBbILIAIOUHE YCKOPEHHS
CHJNIBI TAXKECTH.

DTOT ynap M paspymaer npoyHeiinui 6eron» [18, c. 94].

EcrectBeHHO, 4yT0 C.B. CMHPHOB He 6BIM 3HaKOM C MO€¥ MOJIENbIO,
KOorpaa usy4yan o6pasusl pa3pyumieHHBIX 3gaHui. [Ipu 3ToM OH oTMeTHN
yaapel ¥ TMTraHTCKHME yCKOpeHusA. Bunmumo, xapakrep paspylleHHUs
noxnckasan C.b. CMupHOBY 06pa3 HETIOHATHOrO yapa, KOTOPBIH XOpo-
IO COTTIACyeTCs C MOJENbHBIM I'PaBMTAllMOHHBIM ymapoMm. MIMeHHO
a3¢up cosmaeT rpaBUTAIIMOHHBIE CHIBI, @ FPAaBUTAI[MOHHbIE YCKOPEHHUS
BO3HHKAIOT Npu paspseiBax 3¢upa. Ilepenan naBnenus sagupa B Mec-
Te 00pa3oBaHUA TPEHIMH OTPOMHBIN, U HMKaKOe BelleCTBO He BBI-
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nepxut ero. Co6CcTBeHHO, Bce BeIleCTBO MOTPY>XeHO B a¢up, pemnrer-
Ka KOTOpPOTO, CKOpee BCero, U cosfaeT CTabMIBHBIN KapKac s Belle-
CTBa, ITIO3TOMY paspylIeHHe 3TOM CTPYKTYPHI JIETKO paspylliaeT M Be-
mecTBo. J¢uUpHaa TpeluHa, eCIM OHa MpPONAeT dyepe3 CKamy, packo-
JIET €€, €C/IX OHa NMPOMNALT Yepe3 aTOMHBIN pPeakTOp — pasopBET €ro Ha
IBe 4acTHU. JHeprus 3(PUPHBIX IPOLIECCOB ropasno 6onpiie SHEPruu
IIPOLIeCCOB, MAYILIUX B BeIllleCTBE, U HET HUKAKUX BEIIeCTBEHHEBIX Ma-
TE€PHANOB, KOTOpbIe MOIIH OBl BBIZEP)XaTh pasphiB B adupe. OT KpyI-
HEIX KaTacTpo¢ cmacaeT TO, YTO 3QUPHBIE BO3MYIIEHUSA PeIKU U JIO-
Kanu30BaHbI B IIPOCTPAHCTBE.

BrimmennpuBeeHHBIe (PAKTHI CBUAETENBCTBYIOT O TOM, YTO HUCTOY-
HUKOM MHOTHX 3€EMIETPACEHUN ABAAIOTCA HE TEKTOHUYECKUE IIpolec-
cel, a 3dupusie npoueccel. Korna apupHbie Knacrepsl HaYMHAIOT pPas-
OBUTATHCA, B MECTaX Pa3phIBOB 00Pa3ylOTCA Hy3BIPH «KHIIAIIETO»
a¢dupa, KOTOpBIE BCIUILIBAIOT U UHOIMA CXJIOMBIBAIOTCA, 3 UHOT/IA yie-
TalOT. 30HBI PACTXKeHUA 3¢pUpa HAYUHAIOT U3TYy4aTh HOBOPOXAEHHEIE
OTOHBI, 3aTeM IIPOUCXOAUT Pas3phIB IMOPOABI, KOTOpasi He BHIJEPIKU-
BaeT MOILHBIX PaCTAKEHHUH «IIPOCTPAHCTBa», — HAYUHAETCA 3eMIIETPA-
ceHre. DPUpHas TpelUIMHA NPU 3TOM MOXET IIPOUTH Iepexn coTpsace-
HUEM IIOPOJ, Yepe3 OTAENbHBIE 3MaHUA, Pa30pBaB HX, KaK MallMPOCHYIO
6ymary. OcTanbHble paspylIeHUs NMPOUCXOIAT y>Ke 3a c4eT KonmebaHui
IIOYBBHI.

Ecnu 3TO mefiCTBUTENBHO TaK, TO OTKPHIBAIOTCA HOBbIE BO3MOX-
HOCTH IIPOTHO3a 3eMIeTpACeHUN. JPUpHOEe pa3pekeHHe YYBCTBYIOT
’)KUBOTHBIE, CIEJOBATENbHO, MOXXHO HAayYUTHCA U3MEPATH paspexeHHe
adupa npubopamu. Takue HabMIOJeHUA 33 MIOTHOCTHIO 3upa B ceil-
CMUYECKH OMACHBIX 30HAX 3€MIH MOTYT CTaTh CaMBIMHM HaJEe>XHBIMH
MHOUKATOPAaMU NPEACTOAILEr0 3eMIETPACEHUS.

Eme opun tvMn aBneHu#, o KoTopeix nuiuetr A. OnpX0OBaTOB, 3TO
IIOABIIEHUA B 30HAX 3€MIETPACEHHH KpaTepoB, BOPOHOK M IPOYMUX
cnenoB BeI6poca moyBkl. Tak, HanpuMep, BO BpeMs XaUTCKOTO 3eMIie-
TpAceHHUA B 1949 r. B TamxukucraHe «B 30He 9-6annbHBIX paspylieHHH
06pa30Banoch HECKONMBKO GIU3KO PacrONOXEHHBIX B3PEIBHBIX KpaTepoB. Hau-
6onplINi HMen nmonepedyHHK okono 50 M u rnybuny 10 M. Jlpyroit KpynHsIi
KpaTep 06pa3oBancs Ha ymaneHHH Okomo 30 KM OT mepBOro, B 6-6annbHOM
3oHe. Ero guamerp cocraBun okono 50 M, a rmyébuna — go 30 M. Macca no-
KPOBHOTO CYITHHKAa M pa3gpo6ieHHbIX HH)KHEMENIOBHIX MeCYaHMKOB Oblia

BbIOpoIeHa Ha paccrognue 100-150 M. Ilo cBupeTensCcTBY O4EBHALEB, BBIO-
POC CONMPOBOXKAANCA 3BYKOM, NOJOOHLIM B3PHIBY.
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...ITocne JlarecraHckoro semnerpsaceHus 1970 r. B He60onp1I0NM YalIe06-
pasHo¥ Oajke, CKIOHBI KOTOPO# OCTaNMCh NOYTH HeXeDOpMHUPOBAHHBIMH,
o6pa3oBanca KOHYC HIMPHHON B OCHOBaHHH NpHMepHO 20 M M BBICOTOM
6-7 M M3 XaOTHYECKH HarpPOMOXAEHHBIX OGJIOMKOB M I'IblO, BHIOPOUIEH-
HBIX M3 ITyOMHBI. B BepxHeil 4acTH KOHyCa HaXOMUIHCh TIBIOBI KOPEHHBIX
nopoj pasmepamu 1X1,5X2,5 M, BHITONKHYTBHIX CHH3y BBEPX Ha TaKyl0 BbI-
cory. Kcrat, oH cunbHO HanoMunaer [TaTOMCKHMIT KpaTep B MHHHATIOpE»
[18, c. 97-98].

ITU CBUIETENbCTBA NMOKA3BIBAIOT, YTO 3(PUPHBIE Pa3yIIOTHEHUS
MOT'YyT NPUBORUTHL K JIOKalIM3allMH Takux obmacreil, my3slpu 3¢dupa
BCIUIBIBAIOT Ha IMOBEPXHOCTH 3€MIU M 3aXBATHIBAIOT C coboit paspy-
IIIeHHbIE MOPOALI. BrpoyeM, BO3SMOXHO, UYTO KpaTepsl 06pasyloTcsa U
He Tak. Eciu nyssipp a¢dupa BO3HHK HaJl MOBEPXHOCTHIO, OH CBOUM
OPUTSXKEHUEM BTAHET B cebsa mopoabl U3 rITyOMHBI, a KOHYCHl — pe-
3yNnbTAaT KOHYCHOM (pOpMbI TOpoBOro 3¢pUPHOTO BUXPA.

Be3ycnoBHO, IpUBeAEeHHBIX IPUMEPOB HELOCTATOYHO, YTOOHI fe-
JIaTh OKOHYaTeNbHbIEe BHIBOOHI O KOHKPETHBIX MeXaHH3MaX 06pa3oBa-
HUA KpaTepoB. SICHO TONBKO, YTO HHUKaKHe KoiaebaHHsA MOpPOI HE B
COCTOAHUU CO3JaTh B3PBIBHBIE KpaTepbl U KOHYCBHl BBIHOC2 OTHOCH-
TeNbHO HebonbIux pasMepoB. TONbKO ¢ mNomouIbio 3PUpHOIT MoJe-
MY MOXHO JIOTUYHO OO'BACHUTH MX MOABJIEHHE BO BpeMs 3eMIETPA-
CeHU M.

Eile ogHO O4eHb I[eHHOe HabmofeHHe NMPUHAMIEKUT CBUIETETIO
YHHKaNbHOTO ABIEHMA 3(QHPHOTO paspylleHHsA NOBEPXHOCTH 3E€MIIH.
9To cobriTHe nmpousouno 9 anpens 1860 r. B Asepbaiimxane.

«Oxomo 10 4acoB yTpa XHTenb cena 3apropo... Habmonan 3a 6yiiBonaMHu,
NacCIIMMHUCA B JONHHE. JleHb OblI CONHEYHBIN, U CTOANA IMPEKPAcHas IOrofa.
HeoXXHUAaHHO 3TOT YeNOBEK OOHAPY>KHII, YTO AEPEBO, O KOTOPBIM OH CHJMT,
Iia X KOCOTOp, Ha KOTOPOM OHO POCIIO, KaK 6yaro IeBensrcs, konebniorcsa. OH
B MCIyre BCKOYMI M Opocuicsa K-CBOMM OyitBonaM. 31ech OH OCTAaHOBMIICH
H, IOCMOTPEB Ha3afi, YBUJEN, YTO AEPEBbA... IETAIOT BHICOKO M OBICTPO H Ma-
mawoT. Yto semMid, MOSHUMABINAACA INIbIOAMH, NMafaeT BHU3 OOPaTHO — TO
TEMHU K€ INbI6aMH, TO PacChIaBIIMCh B PasHbIX HAapaBJIeHUAX.

Hap aTM MecToM BHceno rycroe o6nako neum. B Bosayxe 6b110 THXO —
HU BeTpa, HM BUXpPA OH He 3aMeTW, NOA3eMHOrO Tyia He CHbluan.. SIBne-
HHe€ IPOJO/DKANIOCh HECKONBKO MHHYT. Obiiee kone6anne xonma Jcnarcrai,
0 COOOLIEHUIO eMUHCTBEHHOTO BHIIIEYIIOMAHYTOTO OYEBHAIA, HAYAIOCh OT
3amaja K CeBepo-BOCTOKY M MPOJOIDKANOCh [0 Beyepa, NPeKPaTHBIIKUCH 32 1
Yac 0 3aKaTa conHua. B pesynbrarte 66110 yHHUTOXEeHO 4000 OpyKTOBHIX H

APYTHX HepeBbEB.
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[To onucaHMIO Y4aCTKOBOTO 3acefiaTeNis, KOTOPBIA OCMOTPEN 3TO MECTO Ha
" 17-it peHb mocne COOBITHA, MECTHOCTH NPEACTaBIAET COO0I HEONMHCYeMBbli
6eciopamox. Bca 3emins, 3aknmioyaBuiasg B ce6e HECKONBKO POBHBIX IJIOIA-
IOK, HEOONBIIMX XONMOB U KOCOTOPOB, paspylleHa M 3HAYUTENbHO, B 0CO-
6eHHOCTH B cepefyHe, npocena... M3 rupi6 3eMnu o6pa3oBanuch caMble pas-
HOooGpasHble ¢urypsl. MHOrue U3 HUX NMPEACTaBAAIOT COO0H TpeGHHU, HACHI-
NaHHble KypraHbl U KakK Obl BBIIBHUHYTHIe M3 3€MIH T'OPKH, C IPaBHIbHBIMH
M HeNpaBUIbHBIMHU (OCTPOKOHEYHBIMH, 3aTYIIEHHBIMM M KPYTIBIMH) Bep-
ITMHAaMHU. B HEKOTOPBIX MeCTax MOBEPXHOCTh 3eMIH npHobpena BUI KakK Obl
60MbIINX MOPCKMX BONH M 4YacTHIX 6ypyHOB. Bonbl Mnu Biaru Hurge He
3aMeTHO. Hu rmy6oKHX NpOBaloB, HU CINENOB BYIKAaHUYECKOTO H3BEP)KEHHS
He ob6uapyxeno» [18, c. 102—-103].

XapakTep IOBpeXIEHHUH, 10 MOEMY MHEHUIO, CBUIETENbCTBYET O
«Iporynke» 3(pUPHBIX BUXpeH Haf 3TOl MeCTHOCThbI0. IMeHHO OHM
CIIOCOOHEI IIEBENUTHL 3€MIIIO, BHIPHIBATh JepeBbi U TPYHT, pa3bpachl-
BaTh UX U aKKypaTHO CKIafbIBaTh B pasHble GUrypel. U Bce 31O 6e€3
Kakux-1u60 yparaHHBIX BETPOB, B MONHOM THUIIMHEe, OCO6EHHO MHTe-
pecHBIM ABIAeTCA HedopMaiusa IIOBEPXHOCTU B BHIEe BOJH.

OTMeTuM, 4TO HaOMIOEHUA 3TOr0 O4YEBHUJLA — IPENCTaBIAIOT
coboit, IMOXKaNnyl, YHHUKaJIbHOE CBHJIETENbCTBO, T.K. Y€IOBEK BUOEN HE
MOCNENCTBHUA BO3NEUCTBUA 3(PUPHBIX BUXPEH, a HENMOCPEACTBEHHBIN
nporuecc. sKanp, 410 3TO0 pousouno 120 met Hasaz. ‘

He Tax maBHO BOT Kakyio HcTOpuIO moBefan MHe Ceprei MBaHo-
BUY 3UMHH".

«B 1988 r. 1 cO CBOMMHU APY3bSAMHU OTHPABHICA Ha pPbI6ANKy Ha TNIYXYIO
TaexxHyio pexy Hioa Hemanexo ot ropona Jlencka. 9To 6BIT KOHeIl CEHTAGPA.

Bpemsa 6Mu3sHNOCH K MONHOYH, KOTIa MBI YBHIETH HeOOBIYHOE SIBIEHHE.
IToropma croanma xopouiasg, ¥ HOYHOe He60 OBIIO OYEHb YUCTOE M KaKOe-TO
yX o4yeHb 3Be3fiHoe. [IpumepHo B 300-500 M oT Hamero nareps MBI yBHIE-
JIM Haj BOOJ YTO-TO THIIA IIapa, HO C HEYeTKOM c(epoil, a crerka paciibiB-
yaToit. LiBer ero 6bii, KaK y JaMIIEI IHEBHOTO OCBemeHus. OH BHCeN HENoA-
BIDKHO Haji BONOJ M HUKYAA He nepeMemianca. Ha Takom paccTOAHUH TPyAHO
CKasaTh, Kakas 3TO OblIa BHICOTA, HO, Ha MO B3INAM, He MeHee 5 M U He 60-
nee 10 M. Ho camoe ynuBUTENbHOE, BOJla H3 PEKH NPAKTUYECKHU NPAMBIM
cron6oM MOAHMMaNach BOBHYTPb IlIapa, IPH 3TOM He OBLIO CNBIIIHO HUKA-
KUX 3BYKOB. [[MaMeTp 3TOro IIapa WIM TYMaHHOCTH — He 3HAIO, KaK ero Ha-
3BaTh — COCTaBAAN npuMepHoO oT 10 o 20 M, quameTp cronba BOgbl — He
MeHbIlle 1 M, Tak Kak ero xopouro 6s10 BUAHO. BepxHas rpasuma cronba

* C./. 3umuH npodeccHOHaNbHBIH CTPOUTENb, H MHOTHE TOMBI OH NpoBen B SkyTuy,
Ha cTpouTenbcTBe Bunoiickoit I'9C.
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6blna Kak OBl OCBell€eHAa HMIapOM M BCA UCKPWIACh. JTOT HIap BO3HHUK HH-
OTKyZAa; ecmd OBl OH IlepeMelIancsa Haj eCOM HIH peKoi, Mbl OBl €ro AaB-
HO 3aMEeTHNH, TaK KaK CHIeNTH BOKPYI KOCTpa M o6mwuit 0630p nmpocrpan-
cTBa 6B KPYyrOBO¥. JTO SBIECHHE NAHUIOCH NpUMepHO 10-15 MuH, a mOTOM
KaK OyATO BBIKIIOYHIH JIAMIIOYKY M Bce Hcye3no. CBUaeTenaIMH OBIIH MOt
tToBapuiy 1o pabore, llanuno Banentun HukonaeBuy, B To BpeMs paboTas-
LUK HaYanbHHUKOM CTPOUTENbHOro ydyactka CMY-1 Bumioiiracctpos, u apy-
rue ToBapuinu no pabore...

Boob6ie ans JleHcka HeOObIYHEBIE SAABIEHUS TAKOI'O THIIA MPaKTHYECKH
CIYYalOTCA 4YTh U HE KKIBIHA rOJ... ¥ YTO XapaKTEPHO, BCeraa mepen 3THM
AIBIE€HHEM CTOUT HeOOBIYHO 4MCTas M 3Be3Hass HOYb, He TaKasd, KaK O6bIY-

HO».

ITo3xe, yrounsas y C.M. 3uMuHa HeKOTOpHIe AeTanu, s MOHAIN,
4TO MONOOHBIM ABIEHUSIM BCEerAa IMPeNIecTBYIOT H3MEHEHUS B aTMOC-
¢depe. CBA3aHO U 3TO C U3MEHEHHEM INIOTHOCTH 3Hpa WIH HET —
He AcHO. Ho HOYHOe He60 CTaHOBUTCA KaKUM-TO HEOOBIYHO APKUM,
YHCTHIM M 3BEe3[HBIM, HacTymaeT HeoOblyallHasg TUIIHMHA, 3aTUXAIOT
BCce 0ObIYHbIe HOUHBIE ITyMbl. IIpupona kak 6b1 3aMupaer. B manHOM
cmyyae HeOOBIYHBIM OBIIO HE TONBKO TO, YTO U3 PE