OPUPHbLIE BO3MYLLEHUA
N UX KATACTPOPUYHECKUE NOCIIEACTBUA

BBepneHue

CoBpeMeHHasi KOCMOJIOTHS HAaKOIUJIa HEMAJIO YJIMBUTENbHBIX 3arafok BceneHHoM.
Camble MHTPUTYIOLINE U3 HUX — T€, KOTOpbIE MMOPakatoT BOOOPAKEHHUE YeIOBEKa CBO-
UM MacmtaboMm. Beigenum 1Be U3 HUX.

IlepBas — mnpoOnema ckpbiToii Maccel Bcenennoil. Ona Obuta oOHapyskeHa
@. [IBukku (cM. [14]) eme B 30-e roast XX cTONIETHS, HO aKTUBHOE €€ 00CYKIeHUE Ha-
yanoch ToJbKO citycts 40 ner. Takoe MCKYCCTBEHHOE «3aMeTaHue MpoOaeMbl oA Ko-
BEp» OOBSICHSIETCS TEM, UTO CYIIECTBOBAaHHE TEMHOW MAaTEPUH CTaBUT IOJ BOIIPOC Mpa-
BUJIBHOCTb NOHUMAaHMS MIPOOJIEMBI TATOTEHUs] COBpeMeHHOI ¢u3ukoii [14, c. 205]. CyTtb
9TON TpoOJIEMBI B TOM, YTO acTpo(pU3UKH HE MOTYT OOHApPYKUTh MHOTHE TOABI Ooee
90% BemectBa Beenennoil. M kak nmokasany UCCIeI0BaHUS MOCJIEIHUX JIET, HET HUKa-
KUX JIaXKe TEOPETHUECKUX IMPEIIOJI0KEHUH, KOTOPbIE MOTJIM OBl KOMIICHCUPOBATh 3Ty
HOTEPIO. .. €CJIM UCKAaTh CKPBITYIO MacCy B BEILIECTBEHHOM BOIUIOILIEHHH, a HE B 3upe.

Bropast — npobnema B3pbiBaronuxcs ragaktuk. Korjga Oba onpeneneHa sHeprus
B3pbIBa 0HOM U3 HUX — M 82 (puc. 1), To 0Ka3anock, YTO HET HU OJHOT'O U3BECTHOTO
COBPEMEHHOW (hM3MKEe TpoIiecca, KOTOPBIH ObI MOT OBITH OTBETCTBEHHBIM 32 CTOJIb UY-
JOBUIIHEIHA B3PbIB, KOTOPBIH BBIIEIHI TOYTH OfHOBpeMeHHO 10°7 3pros sHepruu. Ia-
JAKTHKH, KaK U3BECTHO, COCTOAT W3 3BE3, HEOOJIBIIOTO KOJMUECTBO MBLUTH U Ta3a H sJI-
pa. B3opBaTbcs B ranakTuke MOXeT 100 A1po, 1ubo 3Be31bl. Ho spo mo cBoeit macce
Ha TOPSIIOK MEHbBILE MAacChl 3B€3Jl, IOITOMY OCHOBHAsl SHEPrusi B3pbIBA MOXKET OBITh
BBIJIEJICHA TOJIBKO BELIECTBOM 3Be3[. PacueTsl MOKa3bIBaIOT, YTO JAXe €CIU BCE KpyIl-
HBIC 3Be3/1bI TadakTuku M 82 (a Tosbko 3Be3abl Maccoi 6oee 10 macc ConHIa MOTYT
B30pPBAThCSl KAK CBEPXHOBBIE) B30PBAJIUCH Obl KAK CBEPXHOBBIE M MPAKTUYECKU OJHO-
BPEMEHHO, TO BBIJICIMBIIAsICS YHEPTUs Obljia OBl HA MOPSAJOK MEHbIIE, YeM Ta, YTO BbI-
Jenunach Bo BpeMs B3pbiBa M 82. Ho Bce KpymHBbI€ 3BE3/Ibl HE MOTYT B30pBAThCs Kak
CBEPXHOBBIE OJIHOBPEMEHHO, OO HET HHM OJHOTO M3BECTHOTO (PU3MKE MEXaHM3Ma, KO-
TOPBIN MOT OBbI MPUBECTH K TaKOH KaTtacTpode.

Puc. 1.
BapeiBarommascs razakTika M 82. Dueprus ee 3pbiBa (10°7 3pros)
MuHUMYM B 100 pa3 Bhillie SHEPTUH, KOTOPYIO MOKET 1aTh TEPMOSIIEPHBINA B3PHIB
BCEX €€ 3B€3]l OTHOBPEMEHHO



[TosTOMy M3BECTHBII crienUaNUCT B 00JacTH M3ydeHUs TrajakTuk b.A. BopoHmos-
BenbsMUHOB BBIHYKJIEH OBLT MPU3HATH, «...YTO TaKOW OTPOMHBIA BBIXOJl SHEPTUU 3a
KOPOTKO€ BpEeMs HEeb3s 00ECIeYnTh M3BECTHBIMU HAM TpolieccaMu. SIBiIeHUS, TIporc-
xonsdmue B Heapax M 82, HaMm elle coBceM He U3BecTHb» [0, ¢. 334]. ABTOop maHHOU
CTaThU TOJIATAeT, YTO HU OJUH U3 BEIICCTBEHHBIX MPOIIECCOB HE MOXET ObITh OTBETCT-
BEHHBIM 32 B3PbIBbl FAIAKTUK M 3TH B3PbIBBI MPOUCXOAAT MOJA BO3JAEHCTBUEM MpPOLIEC-
COB, IMPOTEKAIOIINX B dupe.

B panneii pabote aBTopa 3T0# cTtaThu [12] ObUIO BRICKa3aHO MPEAIOI0KEHUE, UYTO
BellecTBo BeeneHHolt (1o omnpeneneHuio aBTopa, BEIECTBO — 3TO BCE TO, YTO COCTOUT
U3 AJIEMEHTapHBIX YACTHI[) COCTABJISET JIMIIL HEOONBIIYIO AOMI0 (TrOpa3lo MEHbBIIYIO
10%) matepun BceneHHON. A I1aBHBIE 3al1achl YHEPIUM PACTSKEHUS PACILIUPSIOLICHCS
MertaranakTuKy XpaHuT Matepus dpupa.

[Tonsatue >3¢upa 6bUI0 U3rHAHO U3 TPAAULMOHHOM (U3uKK B Hayane XX BeKa, HO K
€ro 3aBEpIIEHHUIO OMSATh CTAN0 BO3POKIATHCS, XOTS U «IOJ MPUKPBITUEM» CTPAHHOTO
TepMuHa «pu3nueckuii Bakyym». CTpaHHBIM 3TOT TEPMHH BBIIIAAUT IOTOMY, YTO CJIO-
BO «BaKyyM» O3HA4aeT «HUYTO», U TIO3TOMY IPHUIIUCHIBATh IyCTOTE KaKue-TO (uzuye-
CKHE CBOWCTBA MPOCTO Hesero'. DTy TePMUHOIOTHYECKYIO HENENOCTh UyBCTBOBATH
¢u3uku u B cepearHe XX BEKa, I03TOMY HEKOTOPBIE U3 HUX OTKPOBEHHO MpPHU3HABAIU
cyliecTBoBaHME 3¢upa. XapakTepHO B 3TOM OTHOIIEHUH BBICKAa3bIBAHHE HU3BECTHOTO
coBerckoro ¢usuka [[.M. brioxuHiesa: «...To, 9To B (U3NKE CUUTAIH ITyCTOTOM, HA Cca-
MOM JieJIe SIBJIIETCSl HEKOTOpoi cpenoil. HazoBeM Jin Mbl ee O-CTapUHHOMY ,,3(UpOM*
WM ke 00JIee COBPEMEHHBIM CIIOBOM ,,BaAKYYM , OT 3TOT'O CYTb JieJla HE MEHSAETCS...» [2,
c. 393]. BrpoueMm, u cam A. DUHIUTENH, KOTOPBIN, CO3/1aBasi CIELUAIbHYIO TEOPUIO OT-
HOCHUTEJIBHOCTU OTBEPT uieto 3dupa, HO yxke B 1920 romy BepHyJICS K HEOOXOIUMOCTH
ero npusHanus: «CornacHo oO0Imel TeOpHUH OTHOCUTENIBHOCTH, IPOCTPAHCTBO HEMBbIC-
aumo 6e3 adupax [17, c. 688].

B XX Beke MosiBUIOCH HECKOJIBKO OPUTHHAIBHBIX TEOpU 3(upa, KOTOPHIE, BIIPO-
4yeM, BCe pa3pabaThIBAIMCh MPU MOJHOM OTPHUIIAHUU UX 1EJIECO00Pa3HOCTH ODHIIraIb-
HOU (PU3UKOI.

Cormacno runotese aBropa [10], apup cocTouT M3 MeNpbUalIInX YaCTHIL pa3MEPOM
¢ dynnamentansayio ammHy [lnanka (107 cM), kotopas B 10%° pas Gomsie pasmepos
npoTOHOB. TakuM 006pa3oM, IS 4acTUll 3(pupa MPOTOH TakK K€ BEJUK, KaK JIJIs YelloBe-
ka ['amakTuka. Bee wactunpl agupa MeraranakTHKi 00pa3yloT €HMHOE CBSI3aHHOE MpO-
CTPaHCTBO, B KOTOPOM BEIIECTBO — ATO JIMIIb MPOSBIECHHBIE «Ie(EKTb» €ro CTPYKTY-
pbl. DdupHbIi map MeTaralakTUKU pacUIMpseTcs, U BeCh d3QHUp HAXOIUTCS BCIEACTBUE
3TOr0 B PAaCTSHYTOM COCTOSIHMM, YTO IMO3BOJISIET MPEIOoJarath, 4To B KaXXIOW TOYKE
«IIyCTOT0» MPOCTPAHCTBA COCPEAOTOUEHA HEBEPOSITHO OTPOMHAsl IOTEHIMAIbHAS YHEP-
TUsl pacTsHyTOro Adupa.

D¢up HEOTHOPOEH, OH BECh CTPYKTYPHPOBAH Ha KJacTephbl pa3HBIX MAcIITa00B —
OT pa3MepoB caMoil MerarajlakTUKH (SYercTasi CTpPYKTypa) J0 sS4eeK, BEIUYUHA KOTO-
PBIX Ha MHOTHE NOPSIKH MEHbILE pa3MEPOB AIEMEHTApHbIX YacTull. Takas KiIacTepHO-
uepapxuyeckas CTpyKTypa, COIVIacHO Bepcuu aBtopa [l1], mosBisieTcs B pesyJibraTte
00EpTOHHBIX TPEXMEPHBIX KoJieOaHu (Imyabcamuit).

B cuny HeomHopomHocTu 3(pupHON cpeasl B HEMl ecTh ciiadble (pa3yIuIOTHEHHEIE)
MeECTa, 4epe3 KOTOpbIE B MEPBYIO OUEPENb M PACIPOCTPAHSIOTCS BO3MYILIEHHUS. A Mo-

! Bnpoqu, HEJICIOCTh MPUCYTCTBYET HE TOJILKO 3/1€Ch, HO U B OCHOBOHOHaraIOHICﬁ JJI1 KOCMOJIOTHUH
TCOpUU Bonwmioro B3pI)IBa, B KOTOpOﬁ B3pLIB HEKOeH a6CTpaKTH017[ TOYKH IMPOU3BEI OI'POMHOC KOJINYC-
CTBO BCIIICCTBA.



CKOJIbKY Macca 3¢upa Bo Beenennoit MunumyM B 100 pa3 Oosibliie Macchl €€ BELIECTBA,
TO U JIOOBIE TPOIECCHl, BOSHUKAIOIINE B HEM, HECYT B cebe ropa3zo OoJbllie SHEPTUu
(v mHpOpMAIIH), YeM B BeUlecTBE. DTOT MapaJllebHbIH d(PUPHbIA MUP NpaKTHYe-
CKH COBEpPIIEHHO He M3y4YeH HAYKOM, HO OH MPOSBISET ce0sl 4acTO HACTOJIBKO SPKO,
YTO paHO WJIM TMO3JHO Ha HEro OyAeT oOpalleHO BHUMAaHHE ropa3fo 00Jiee cepbe3HoE,
YEeM CETOJIHSI.

[TockonbKy 3¢hup CTPYKTYPHPOBAH Ha KIACTEPHI CAMBIX Pa3HBIX MacIITaboB, TO BCE
SHEPreTUYECKHE MPOLIECCHl B HEM UAYT TaKKe CBOETr0 poja KBAHTOBAHHBIM 00pa3oM.

B cuny toro, uro >¢upHas cTpykTypa BceneHHOH, moq00Has TUTAaHTCKOM Karuie,
pacmupsieTcsi, B Heil BpeMs OT BPEMEHHM MPOUCXOJAT CKAYKOOOpas3HbIE MEePECTPOIKH,
KOTOpBIE COMPOBOXKIAIOTCS Pa3pylICHHEM HE TOJBKO 3(upa, HO M COJEPIKAIIETOCs B
HeM BellecTBa. IMEHHO 3TH MepecTpOWKH OTBETCTBEHHBI 32 B3PHIBHI TaJaKTHK, U TO-
TOMY UX DHEPrHsi BO MHOTO pa3 OoJbLIE TOW, KOTOPYIO MOTYT BBIAECIUTH MPOLIECCHI,
uayue B Bemjectse. Ho He TOMBKO B ralakTMYECKOM MacIiTade MpOUCXOAST TaKHe Ka-
tacTpopuueckue coObITHs. OHU TPOUCXOAIT W B MacliTabe 3BE3JHBIX ACCOIMALINN,
TUTAHETHBIX CUCTEM, OT/ICIbHBIX 3BE3/l, INIAHET | T.1I.

OmnacHbl M Takue MPOIECCH Tl yeaoBeka? be3yciaoBHO, OMacHbl, Belb UX YHepre-
TUKa Bcerna MUHUMYM B 100 pa3 Oosblie SHEPreTUKH MPOLECCOB, MPOUCXOAIIINX B
BEIIIECTBE, aHATOTMYHOr0 MaciTadba. O6pas3Ho roBops, r¢upHsIil «mereoput» B 100 pas
omacHee IJisl JIFOACH, YeM KaMEHHBIA WM Kejne3Hbld. [loaToMy HeoOXOIUMO TMOHSTH,
KaKie UMEHHO MacIlTadbl MPEACTaBISAIOT COOOM yrpo3y, OT KOTOPOM MOKHO CIACTHCh,
eciu 00aaate 3HaHUAMHU 00 3(PpUPHBIX KaTacTpodax.

OueBunaHo, uTo ecnu B3opBercs ['anaktuka win CoONHIE, TO HUYTO YEIOBEUYECTBY
He moMoxeT. Eciin 3emurst moraneT B 3QUPHBIA BUXPh, COPA3MEPHBINA €€ COOCTBCHHOMY
MaciTady, KOTOPBIM CIIBUHET €€ ¢ OpOUTHI U TPSIXHET BCE €€ HeApa, TO U 3/1eCh YelloBe-
4yecTBYy He mozaBuiyemib. CienoBaTenbHO, KaTacTpPO(bl TAKOTO MacuiTada MOKHO HE
paccMmaTpuBath, T.K. B HACTOSIIEE BPEMsI OT HUX HEBO3MOXKHO CHACTHCh, — OCTaeTCs
TOJIKO HaAesIThcsl, yTo HU ['anmaktuka, Hu CoiHile, HU 3eMJis HE MOnaayT B d(UpPHbBIE
BO3MYIIIEHUSI OTPOMHBIX MacIITaboB. A CyJis MO MPOJOKUTEIFHOMY CYLIECTBOBAHUIO
yesioBedecTBa, ColHEUHasi CUCTEMA, BUJIMMO, TaK YCTPOEHA, YTO 3eMJIsl HaXOAWUTCS B
OTHOCHUTEIILHO 0€301acHOM MecCTe, U dPUpHBIE KaTacTPo(bl OOIBIITNX MACIITA00B TIPO-
CTO HE BO3HHUKAIOT B ’TOM MeCTe MeTarajakTHKH.

Hpyroe neno Hebombmue dpupHbie Bo3mymeHus. [lockonbky ConHIE U TITIaHETHI
JBWKYTCS CKBO3b 3(Up, U JIBUXKYTCS C YCKOPEHHEM (M3-3a 3JUTUIICHOCTH OpOWT), TO B
HEM MOTYT BO3HHKHYTH BCEBO3MOYKHOTO pOJia BO3MYUICHHMSI, BbI3BAHHBIE 3TUM JIBHXKE-
HueM. Uto-to Bpoae OypyHOB 3a KOpMO# KopaOist. DpupHbIe BUXPU MPUTITUBAIOTCS K
MJIaHeTaM M B3aMMOJICUCTBYIOT ¢ MX aTMoc(epoil M TMOBEPXHOCThIO. Takoro poja
3(upHBIE BO3MYILICHUSI COU3MEPHMBI 110 CBOUM MaciuTabaM C METEOPUTAMH, acTEPOH-
JnaMu uii koMetamu. Ho mockombky aupHBI Mup ropasao 0osee HaChIIEH SHEPTHEH,
TO OMACHOCTH OT 3(PHUPHBIX BO3MYyIIeHHH MUHUMYM B 100 pa3 Gonbliie U BEposTHEE, UeEM
OT METEOPHUTOB M acTepou0oB. IMEHHO MO3TOMY €€ HM3Y4YeHHIO HEOOXOIUMO YyIEsATh
caMoe€ IPUCTAIIbHOE BHUMAHUE.

CormacHo Bepcum aBtopa [11], Bce 3aramounbie katacTpodsl THHa TyHTYCCKOM,
KJIA na Jlyne, Bce HJIO, mapoBele MOJIHUY 3arajouHble siBjaeHMs Ha rpanuuax ['113 u
poure KaTacTpouueckue «dyneca», KOTOpble COBpeMEHHas (hU3MKa HE MOXKET 00b-
SICHUTh B MPUHIIMIE, SBISIIOTCS CIEJACTBUEM B3aHMMOJICUCTBUS C MOBEPXHOCTHIO TUIAHET
3¢upHbIX Buxpel. C TOUKU 3peHUs aBTOpa, HEPALMOHAIBHO CTPOUTH OOBSCHEHUS Kak-
JIOTO U3 3TUX SBJICHHUNA B OTJEIBLHOCTH, TEM 00JIee YTO MOYTH BO BCEX I(QUPHBIX TEOPUIX
XX Beka JaeTcs OpuUrHHAIbHAs KOMIUICKCHAs MHTEPIPETAlUs TAaKOTO POJa COOBITHIA.



[To3unus aBTOpa, KOTOPBIM BRIABUHYJ OAHY U3 TAKUX paOOUYMX TUIOTE3, OOBICHIIOMNX
BCE CTPAHHBIC SBJICHHUS, 3aKJIF0YACTCS B TOM, YTOOBI BEIOPATh M3 OTPOMHOTO MHOXKECTBA
U3BECTHBIX HA CETOJHS SBJICHHUI U COOBITHI HECKOJIBKO HanOoee JOCTOBEPHO OMUCAH-
HBIX, @ TAK)KE TaKHE, KOTOPbIE OCTABHIHM Ha MOBEPXHOCTH IUIAHET OYCBUIHBIC MaTCPH-
AJIBHBIC CJICJbI, KOTOPLIC MOT'YT OBLITH MNOABCPTHYTHI JOMIOJIHUTCIIBHOMY UCCIICAOBAHUIO.
JIist manpHEHIIero aHajin3a, WUIIOCTPUPYIOLIEro 3(QUPHYI0 THIIOTE3y aBTOpa, OyAyT
BBIOpaHbI cienyronme TeMbl: TyHrycckast u CacoBckas katacTpo(dsl, a Takke 0coOeH-
HOCTH CTPOCHHSI MHOXKECTBA KpaTepoB Ha noBepxHocTH JIyHbl, Mepkypus 1 Mumaca.

1. 'mnoTe3a Hanuuua admpa (3cKus)

Konuenuus s¢upHoro npocrpanctsa Beenennoil 6bu1a n3nnoxxeHa mopodHo B Mo-
et kaure «Kumnsimuit Bakyym Bceenennoit» [10]. 3nech Mbl 0€rio U3JI0KUM €€ OCHOB-
HbI€ aCTIEKTHI.

OOmas uaes 3akiarodaercd B cieayroumieM. Tak Ha3blBaeMbll BakyyM BceneHHoit
SBJISIETCSI MAaTEPUAIBHON CTPYKTYPOM, COCTOSIIIIEN M3 JIeMEHTapHbIX (yHIAMEHTaIbHBIX
gacThIl (CYIIECTBYIONIMX MOKA TONHKO B TEOPHH), KOTOPHIE MMEIOT pasmepsl 107 cm
(pynnamenTanpHas juyuHa [lnanka). Ha BO3MOXXHOCTB TOTO, UTO IPOCTPAHCTBO COCTOUT
U3 4acTull ¢ (yHIaMEHTaIbHOU JUTMHOM, BIIEpBBIC, MOXKany, ykazan [[x. Yunep (cm.
[3]), KOTOpPBI MPEAMONOKII, YTO HA MacuITabax 107 cm MIPOCTPAHCTBO HE SIBISETCA
[JIAJKUM, a COCTOMT M3 BOJIOKOH, OOpa3oBaHHbBIX (HYHOAMEHMANbHbIMU YaCTULAMU

(puc. 2).
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Puc. 2.
CTpyKTypa npocTpaHCTBa Ha MaciuTabax (pyHAaMEHTAIbHOM AJTUHEI 110 MIPEJCTABICHUSIM
k. Yunepa (puc. u3 xypH. «B mupe Hayxu», 1984, Ne 2)

Pa3BuBas 3Ty uje€0, aBTOpP JAAHHOW CTAaThbU MPEAMOJIOKUI, YTO HM3HAYAIBHO BCE
pOCTPaHCTBO BceaeHHOW OBLIO 3alOIHEHO IUIOTHO «YIAKOBAaHHBIMEY» (hYHOAMEH-
manvHulMu 9acTumamu (puc. 3).



Paciinupenue
Merarasakrinkn

Puc. 3.
WznauanpHo MeTarajakTHKa COCTOSUIa U3 KOHEUHOTO YHCIA (PYHOAMEHMAIbHBIX YACTUL, YIIO-
KEHHBIX NpeAe]bHO IUIOTHO. B Xozme ee pacmmpeHust IIOTHOCTh CTPYKTYPhl YMEHBIIAETCS U
BHYTPEHHSISI KOHCTPYKIIMS IIPOCTPAHCTBA CTAHOBUTCA Bce Oosee axxypHoi. Ha onpenenennom
3Tare, KOrja TOSBJISIOTCS OYeHb KPYIHbIE MOPHI ¢ ycToiumBbiM pasmepoM (R ~107° cm), B
3¢upe BOZHUKAIOT (POTOHBI

Takum 006pa3zoM, W3HAYAIBHO MPOCTPAHCTBO OBUIO HE IYCTHIM, a MJIOTHBIM, U €ro
HEeIb3s Ha3bIBaTh MYCTOTOW (BaKyyMOM), a TIPAaBHIIBHO — d(PHPOM.

B onpeneneHHbIif MOMEHT 3Ta CTPYKTYpa, HAIIOMHHAIOLIasi TATAHTCKYIO KaIlIio CTa-
Ja pacIIUpATHCS, IJIOTHOCTh YaCTHIl B HEH cTaja ociabeBaTb, M MEXKAY (DyHOAMEH-
ManbHLIMY YaCTUIIAMHU TTOCTETIEHHO CTalM 00pa30BbIBAaTHCS MycTOTHI. B mporecce pac-
HMIUPEHUS PYHOAMEHMANbHble YaCTUIBI TIPUTATUBAIOTCS IPYT K APYTY U, CTPEMSCH CO-
XPaHUTb CBSI3aHHOCTbH IMPOCTPAHCTBA, OHU 00Pa3yIoT Bce Oosee axypHble KOHCTPYKLUU

(puc. 4).

Puc. 4.
AXKYpHBIH KapKac OKPY»KaroIlero 3JIeMEHTapHY0 YacThily 3(upa ropasio mioTHee,
a caMa 4acTuIla MOKET UMETh CIUIOIIHYIO 000JI0UKY U3 ()YHOUMEHMAIbHBIX YaCTHII,
«HATSHYTYIO» Ha BEChMa Pa3peiKCHHBIN KapKac

B oTnenbHBIX MecTax MPOCTPAHCTBA B Pe3yJIbTaTe HEOJHOPOJHOCTH yCWIHS PacTs-
JKeHUs 3¢upa BO3HHUKAIOT JIOKAIbHBIE 00JacTH, B KOTOPBIX CBSA3aHHOCTH ddupa Hapy-
[I1aeTcs, 3TO BEAECT K BO3HUKHOBEHHUIO Y(UPHOTO Ta3a — y4acTKy, BHYTPH KOTOPOTO
¢yrnoamenmanvHvle YaCTUITBI CBOOOTHO TIepemeniaroTes (puc. 5).
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Puc. 5.
B oTnenpHBIX MecTax 3P MOKET OBITh HACTONBKO Pa3pexkeH, YTO MPAKTUICCKH TEPSET CBS-
3aHHOCTB CBOCH CTPYKTYPHI M IpeBparactcs B 3PUpHEIi ra3

[NosiBeHre pa3pbIBOB B 3GUpe BEAET K ABYM CIEACTBUAM — K 00pa3oBaHHIO (o-
TOHOB M 3JIEMEHTApHbBIX YacTull. POTOHBI B JAHHOM I'MIIOTE3€ — 3TO, MOKHO CKa3aTh,
MPOCTBIC MOPHI B APUPE, CBOETO poja TPEHIMHBI (pUC. 5). DIeMEeHTapHbIE YaCTHUIIBI —
9TO THOPBI, 3aMOJIHEHHbIE YCTOWYMBBIMU KOHCTPYKUUSAMH U3 HYHOAMEHMANbHbIX dac-
TUL, UMEIOIINE JKECTKYI0 CTPYKTYpy ONpEeIesleHHOro Tuma (puc.6). YcTolunBOCTh
pasMepoB M CTPYKTYPbI JIEMEHTAPHBIX YaCcTUI] 00YCIOBIMBAETCS PE30HAHCHBIMHU SIBJIE-

HUSMU B d(HUpe, KOTOPBIC MIPUBOIAT K MOSBICHUIO B HEM CIIEKTPa YCTOHYHBBIX pa3Me-
pos [12].

Puc. 6.
ITopa B 3dupe B CHITY CYIIECTBOBAHUS PE30HAHCHBIX SIBICHUH MOJKET OKa3aThCsI
JIOCTATOYHO YCTOWYHMBOM U TIEPEMEIIATLCS B HEM B BUJIC HEKOH TPEIMHBI

Puc. 7.
KoHcTpykiust BHyTpeHHEH CTPYKTYPBI 3JIEMEHTAPHON YaCTHIIBI MOXET OBITh KJIaCTEPHOMN
U HEePAPXUYCCKOM, UTO 00CCIICUNBACT €€ [IEOCTHOCTh MPH OTHOCUTEIHHO HU3KOH MIOTHOCTH

CrpykTypHas iepecTpoiika 3(upa MpOUCXOIUT B PE3yJIbTaTe U3MEHECHHUS €T0 TUIOT-
HOCTHU U BEJET K MOSBJICHHUIO BCEX M3BECTHBIX HAYKE YaCTHUIl K 00beKTOB BeeneHHOM.



Wrak, B 3aBUCUMOCTH OT CTENEHHU pa3yIUIOTHEHMs 3(rpa B HEM MOTYT BO3HUKATD:
1) mpocThie 061aCTH MEHBIIIEH MIOTHOCTH; 2) pa3pbIBbl — H3ITYUYCHHE; 3) OPHI C BHYT-
peHHEN yCTOMYUBOM CTPYKTYpOH (371€MEHTApHBIE YaCTULIbI).

PactshkeHne mepBUYHON BCENEHCKOM «Karim» 3¢upa sSBISETCS BO3MYIICHUEM, KO-
TOpPOE BBI3BIBACT B HEW sIBJICHHE CHEPUICCKUX CTOSUYUX BOJH, UMEIOMIUX OOCPTOHHBIN
cnektp. Takum 00pa3om, BCS CTPYKTypa 3TON «KaIUIm» H3HAYajdbHO OblIa MpOHM3aHA
CTOSIYMMU BOJIHAMHU, JUIMHA KOTOPBIX COOTBETCTBEHHO 3aHHMMaJja BECh CIIEKTp MaclliTa-
608 BcerneHHoit — 0T pasMepos camoii Meraranaktuku (10%° cM) 10 Macmrta6os dyH-
JIaMEHTAJIbHOM JUIHHBL. BciencTBue 3Toro BC CTPYKTypa 3GUPHOro mpocTpaHcTBa
BcesieHHOl M3HAYAIBHO ObLJIA POHU3AHA AYEHCTHIMHM 00Pa30BAHUSIMH PA3JIMYHO-
ro macumrada (puc. 8), KOTOpbIe TI0 MEpE PACHIUPEHHS IEPBUYHOMN «KATIN» U3MEHSIN
CBOM pa3Mepbl U CTAHOBUJIMCH BCE MEHEE TUIOTHBIMU, HO HE U3MEHSUIH TapMOHHYECKOM
00€pTOHHOM CTPYKTYPBHI.

Puc. 8.
®parMeHT 3 ypOBHEH KIIaCTEPHO-UEPAPXUICCKON PEIICTKH dPupa

I'paHunbl TYeeKk XapaKTePU3YWTCs MPH ITOM MOHUKEHHOH MIOTHOCTHI) OTHO-
CUTEJLHO OKpYy:Kawiero ¢ona 3¢upa. [TostoMy 3dupHOE NPOCTPAHCTBO HEOIHO-
poaHo Ha Bcex maciurabax. CiaegoBaTesibHO, TTepeMeENIasch 1Mo MPOCTPAHCTBY, HAOIIO-
JlaTelb MOCTOSIHHO TEpeceKaeT MEHee IUIOTHhIe 00JacTH 3dupa pa3imyHOro maciiraba
MOHMKCHUS TIOTHOCTH. [TOCKOMBKY stueiiku adripa 00BEMHBI, TO TPAHUIBI MEXKITY TBYMS
COCETHMMHU SUCHKAMU TUIOCKUE, a MEPeceueHHs 3TUX TPaHuI] (TPaHUIBI MEXIY TpeMs
STYCHKaMK) — JIMHEHHBIE, MTePECEUCHUS JIMHEHHBIX TPpaHul] (TPaHUIBI MEKIY YCTHIPHMS
COCEHUMU s4eiikamu) — ToueuHsle (puc. 9). CrnenoBaTenbHO, Bce MPOCTpaHCTBO Bee-
JICHHOW TPOHW3aHO HEBHUIMMBIMHU TPAHUIAMH PA3IMYHOW Pa3MEPHOCTH, M3 KOTOPBIX
HanOoJiee MOIIHBIMU SIBIISIOTCS TUHEHHbIe (HUTH) ¢ y3iamu (puc. 10). besycnosHo, nu-
HEHHOCTb, TNIOCKOCTHOCTh M TOYEYHOCTh ITHUX I'PAaHUI] — YCJIOBHO-OTHOCHUTEINIbHA. B 3a-
BUCHMOCTH OT MacinTaba caMoro HaOJIIOJICHUS Takas TPaHUIla MOXKET BBINISANCTh M Kak
HUTh, U KAK OTPOMHOTO JTMaMeTpa TyHHENb. [I[puyeM UMEHHO 10 TpaHMIIaM ITHX KJlacTe-
POB, B KOTOPBIX TUIOTHOCTh A(Hpa MOHMKEHA, U COOMPACTCS BCE BEIIECTBO BCeneHHOM.

-
T

Puc. 9.
[pu mI0THOM yIMaKOBKE KJIACTEPOB B TPEXMEPHOM IMPOCTPAHCTBE TPAHUIIBI MEKIY HUMHU
MOTYT OBITh TJIOCKUMH, JIUHEHHBIMU ¥ TOYCUHBIMH
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Puc. 10.
JluHelHbIe U TOYCUHBIC IOTPAHUYHBIC 00JaCTH MEX Ay chepruuecKUMHU KiaacTepamu 3Qupa,

KOTOPBIE 3aII0JTHEHBI BEIIECTBOM, CO3/AIONIUM BOJIOKHUCTYIO CTPYKTYPY
npocTtpaHcTBa Beenennoi

CrnenoBarenbHO, B IaHHOW TUIIOTE3€ BEUIECTBO SIBIISETCS HE YEM HHBIM, KaK CKOTI-
JIEHUEM Pa3peKEeHHBIX oOsacteit aupa, rpydo rosops, my3bipeit. M mostomy npes Ha-
MU Ha 3BE3IHOM HeOe He TOYEUHBIE OOBEKTHI MOBBINICHHOW IMJIOTHOCTH, a KHUIISAIIUI
a¢up MerarajgakTUKH, B KOTOPOM 3BE3/Ibl — MEHEE TUIOTHBIE 00pa3oBaHMs B cpefe 00-
aee wioTHOro 3¢wupa (puc. 11). I mockonabKy BemecTBO M HM3IIyueHHE 00pa3yloTcs B
MeCTax HaMMEHBIICH IJIOTHOCTH pHUpa, OHU MAPKUPYIOT TPAHHIIBI KIACTEPHOH CTPYyK-
Typsl 3¢upa. OTcro/1a MOHATHO, YTO BCE BEIIECTBO MeTaralakTUKU paclpesesieHo 10
SYEUCTON CTpYKType (puc. 12), koTopyro (GOpMUPYIOT CKOIUJICHUSI TalakTUK. BHyTpH
9TUX JMHEWHBIX BEUICCTBCHHBIX TSHKEH METaraJakTHKU CYIIECTBYET CBOSI HEpapXus
STYEUCTOM CTPYKTYpHI (pHc. 13), oOpa3oBaHHas yKe raJaKTHKaMH.

Puc. 11.
Cdepuaeckuii my3sIpb B 3¢upe U 00JIaCTh pa3peskeHUsT BOKPYT HETO, IDIABHO CXOAAIIAs Ha HET

Puc. 12.
YeTsipe BO3MOKHBIX BapHAHTa CTPYKTYPHUPOBAHHS dPHUPHOTO MPOCTPAHCTBA: a) INIOTHBIH dPUp;
0) paspexeHHbIl 3Qup; B) KIACTEPHO CTPYKTYPHUPOBAHHBIHN pa3pekeHHbII 3Gup;
T) 3¢up, KIACTEPHO CTPYKTYPHUPOBAHHEIH 110 TPAHUIIAM STYEEK
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Puc. 13.
[lenno-syencras crpykrypa Metaranaktuku. Ha ¢pororpaduu nokazaHo pacnpeneneHue 2 MITH
TaJaKTUK JJIsl OHOTO U3 y4acTKOB Heba (Bcero ux 10 mupx). [amakTuku coOpaHbl B CBEPXCKO-
IUICHHS, KOTOpPBIE 00pa3yIoT CIIOM M JICHTHI, pa3/ieleHHbIe OOMHMPHBIMH IyCTOTaMH; IO CTPYK-
Type 3TO HallOMUHAET TyOKy, pu4eM B OOJbIIEH CTETIEeH! BOJIOKHHUCTYIO [9].

NmenHo s¢pupHas uepapxuyeckasi CeTKa OTBETCTBEHHA 3a SUEUCTYIO CTPYKTypy
IIPOCTPAHCTBA HA MHOTUX YPOBHSIX OpraHU3alMy MaTepuu. B ToM uucie u 3a siuencTyro
cTpykTypy Mertaranaktuku. Ho u Ha apyrux maciuradax 3a nocsiaegHue rojpl Oblin 00-
Hapy’KeHbl SYCHCThIE CUCTEMBbl — a MMEHHO Ha Macmrabax Hamei ["amaxtuxu, Con-
HEYHOM CHCTEMBI, OJIIDKHETO KocMoca, atMocdepsl, ruapocdepsl U autochepsl. Takum
00pa3oM, BeUIecTBO KOHIICHTPUPYETCS BJIOJb TPAHUI] TYEEK, YTO BIIOJIHE €CTECTBEHHO,
YUUTBIBAs, YTO UMEHHO B 3THUX 00JacCTIX 3(pUp MMEET OTHOCUTEIBbHO MEHBIIYIO IJIOT-
HOCTh, @ YeM MEHbIIIE TUIOTHOCTb, TeM Oouble 3 eKT BTATUBaHUS B 3TH 00JaCTH pas-
JUYHBIX IMYCTOT Apyroro macmraba. CienoBarenbHO, pacpeiesieHle BeIecTBa B IIpo-
CTpaHCTBE MapKHUpyeT >(HUpHBIe KaHAIbI pa3yIuioTHeHus. Ho Hamo oTMeTuTh, 4TO na-
JIEKO He BCE Pa3yIUIOTHEHHbIE 00JIaCTH 3(Hpa SBHO MAaPKHUPOBAHBI BEIIECTBOM — €CTh
o0acTy cnaboro pasyIuIoTHEHEHHsI, KOTOPbIe MApKUPOBAHBI H3JIy4Y€HUEM, WIH T.H. TO-
JTSIMH. A ecTb 00JacTH pa3yIUIOTHEHUS d(Hpa, enie MeHee MPOSBICHHBIE, — IIOTCHIIU-
QJIbHBIE» MPOCTPAHCTBEHHBIE TI'PAHUIIBI, KOTOPHIE CTAHOBATCS TpEIIMHAMU B 3¢dupe
TOJIKO B PE3YJIbTaTe BO3MYIIEHHS ONPEIETICHHON CHUIIBI.

Wtak, Mbl yTBEp)KIaeM, 4TO TaK Ha3bIBa€MOE MyCTOE MPOCTPAHCTBO, BO-IIEPBBIX, HE
MyCTO, BO-BTOPBIX, HEOJAHOPOIHO MO IUIOTHOCTHU, B-TPETHUX, B HEM BO3MO>KHO BO3HHK-
HOBEHHUE «IEPBUYHOTO CBETA», U, HAKOHELl, B-UE€TBEPTHIX, B HEM BO3MOKHO POXKJEHHUE
BELIECTBA.

OTMeTuM, YTO pacTsHKeHUE 3(upa CBbIIIE ONMPENSIIEHHOI0 NOpora MIOTHOCTH BbI-
3BIBACT MOSBJICHHE B ATOH 00JACTH M3IYyYEeHUS — Pa3pPhIXJICHHBIA d(QHUp «BCKUTACT»
¢oronamu. Tak MosBIAETCS MEPBUYHBIN CBET, IPUUYEM €0 CIIEKTP HE UMEET BbIJCI/ICH-
HBIX JINHUH, T.K. OH U3Jy4aeTcs HE aTOMaMU C WX CTaOMIBHBIMU 3JIEKTPOHHBIMU OpOH-
TamMH, a caMuM 3¢upom. Kpome Toro, mepBUUHBINA CBET UMEET «HEMPEPBIBHBIN» Xapak-
Tep. IMeHHO 3Ta cocTaBisitoniasi cBeTa KopoHsl COJHIIA 10 CHUX MOp HE Hamuia 00bsc-
HeHus B actpodusuke [10]. Orciona cienyer, 4To, «MOAOrpeBasi» WJIM PACTATUBasi
3¢pup, MOKHO BBI3BATh €ro CBeYeHHe, IpuiYeM 00IacTh CBEUCHHsS He OyleT MMeTh
BEIIECTBEHHOI'O HOCUTENS — JUI BHELIHETO HaOJtoJaTessl CBETUTCS Kak Obl caMo Ipo-
cTpaHcTBO (puc. 14). CBedeHHEe MOXKET OBITh JJOKAIM30BAHHBIM, HIMETh PACCESTHHBINA Xa-
paKkTep — BCE 3aBHCUT OT MacCIITa0OB pa3yIUIOTHEHUS 3(upa U CTENEHU 3TOro pasyll-
JIOTHEHUSI.
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Puc. 14.
Caersmiasicst 00JaCTh «KHUIIAIIET0» POTOHAMHU dPUpa:
a) s ymajJeHHOTo HaOIroaaTels; 0) mMpyu CHIFHOM YBEITUYCHUH BUIHBI CBETSIIIHECS BOJOKHA
pa3peKEHHBIX TPAHUI] MEKIY KJIaCTePaMH.

[TockonbKy Kaxmoe paspexeHue 3pupa — pe3ynbTaT ero pacTsHKeHus, To Jroboe
TEJIO OKPY>KEHO 00JIaCThbIO PACTSHYTOro (M, Clel0BaTeIbHO, MEHEE MJIOTHOIO) 3dupa.
[To 3akoHY TUIOTHOCTH 3(hMpa yBeIUIUBAETCS OOpPATHO KBAApaTy PACCTOSHUS ylIaJCH-
HOCTH ero ot Tena. [ToaTromy Korza JBa Tejla HaXOAATCS PsiIoM, TO MEXy HUMU 00pa-
3yeTcsi COBMECTHAsl 00J1acTh MEHee IIOTHOTO 3(Upa, YeM C MPOTUBOIIOJIOKHBIX CTOPOH
(puc. 15). B cuiny Toro, 4To 4yacTHIbl 3(pHpa HAXOAATCS B COCTOSHUU MOCTOSIHHOTO KO-
1e0aTeabHOro JBUKEHHSI, OHU TOJIKAIOT ¢ 00JIee MIIOTHOM CTOPOHBI Tea APYT K APYry ¢
Oonblieil cuiol, yeMm 3¢pupHas cpela U3 MPOMEXYTOYHOTO MHpocTpaHcTBa (puc. 16).
[loaTomy Tena mpuTanKMBalOTCH Ipyr K Apyry. B 3ToM u ecTh nmpudnHa rpaBUTaLU-
OHHBIX CHJI — TeJla CTPEMSTCSl NepeMeIaThCsl B CTOPOHY, MPOTUBOIIOJIOXKHYIO Tpaiu-
eHTy AaBiieHus 3(upa, OHU KaK OBl BHITAJKUBAIOTCS B MEHEE IUIOTHBIE oOmactu. He na-
IOT TeJIaM CJIMITHYThCS B OJJHO OOIIee TeJI0 BCE T€ JK€ CUIIbI PACTSKEHUs 3(UPHOM Kan-
i Beenennoii, kotopsie GopMHUPYIOT B 3upe siueiiku BceX ypoBHEH MacimTada (0Tcro-
Jla ¥ KBaHTOBbIE 3(P(PEKThl B MUKPOMHPE) — CBOET0 pojJa YCTOHUMBBIE TPEXMEpHbIE
«OpOUTBD», UTO U PETYJIHUPYET PABHOMEPHOE pacIpesesieHue BellecTBa no Meraranak-
tuke. [Ipu 3ToM TepMUH «paBHOMEPHOE» CJelyeT MOHUMAaTh YCIOBHO — KakK KilacTep-
HO-HEpapXUUeCKUi Kapkac OpOUT Il pa3IMyHbIX TEJ pa3u4yHoOro macmraba. B cumy
pacTArMBAIOLIETO YCHINSA 3(pHpa yacTh TEJI HAXOAUTCS Ha HE3aBUCUMBIX opOUTax (Tpex-
MEPHBIX YPOBHSX YCTOMYMBOCTH) ABMXKEHHUS, a YacCTh, IONaAasi B 30HY BIMSIHUS OoJiee
MOLIHBIX TeJI, MOIJIOMAeTCs UMHU. BeneacTBue rapMOHMUECKO TpexMepHOH uHTepde-
peHIMU APUPHOTO MPOCTPAHCTBA TMOJACPKUBACTCS HEKHI yCTOMUMBBIA OajlaHC Macc
BCEX TeJ Ha BCEX YPOBHSIX MACHITAOHON OpraHu3alliK, KOTOPBIA U cO37aeT pazHooOpa-
3ue MerarajJlakTUKH Ha BCEX €€ ypOBHSX. M TONBKO B UEpHBIX AbIPax, B KOTOPBIX OT-
CYTCTBYET KJIACTEPHO-UEpApXUYECKas CEeTKa, BCE BELIECTBO pa3pylIaeTcs A0 NEPBUYHO-
ro 3(QHUPHOTO COCTOSHUS, B KOTOPOM HET HHMKAKUX MyCTOT. TakuM o0pazoMm, 4epHbIE
JIBIPBI — 3TO 00J1acTh A(Upa ¢ NEPBUIHON TFIOTHOCTHIO.

Puc. 15.
[Ba Tena B 3pupe, OKpyKEHHBIC Pa3peKEHHBIMHA 000JI0YKAMHU, MEXKITy HUMH —
00J1acTh MEHee TIOTHOTO 3¢dupa
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Puc. 16.

CBoOOoHBIN HYKJIOH B 3(HPHOH cpelie HaJ MOBEPXHOCTHIO IIAHETHI ITOyYaeT
C BHEIIHEH CTOPOHBI OOJIBIIE YIapOB YacTHLIAMH 3(HUpa, YEM CO CTOPOHBI IITAHETHI.
OTOT IpaJIMeHT AAaBIEHUS U CO3/1a€T IPaBUTALMOHHBIE CHIIBI

Bonbmast yacte 3pUpHOTO MPOCTPAHCTBA HAXOAUTCS B COCTOSHAM JHMHAMHUYECKOTO
PaBHOBECHUSI — CKOJIBKO YaCTHIl POKAAETCS, CTOJIBKO M BHOBB IOTJIOIIAETCS (BUPTY-
aIbHOE KWIIeHHE BakyyMa). Ho mockosbky 3¢upHOE MpOCTpaHCTBO HEOJAHOPOIHO MO
CTPYKTYpE M HaXOJIUTCS B COCTOSHUU TJI00aJIbHOTO PACTSHKEHUS, TO HANPSDKEHHE B HEM
Ha OT/ICIBHBIX yYaCTKaX BBINIE CPEAHETO YPOBHS, OITOMY OalaHC MOXKET HapyIIaThCs,
U BemecTBo Oyaer GopMupoBaThbesl U3 yHoameHmanvHuix dactull. [Ipu 3ToM 3aKoH
COXpaHEHHS MacChl U SHEPTHH HE HApPYyIIAETCS, MPOCTO YaCTh (hYHOAMEHMANbHBIX daC-
THII BBIJICNISETCS U3 OTHOCHTEIBHO PAaBHOMEPHOTO MO dpHpa M MpeBpaniaercsi B ro-
pa3no Oosiee KpymHHBIE IeMEHTapHbIe YacTHIL. [loTeHIManbHas YHEPTUS PACTHKEHUS
BCEJICHCKOM KallIi MPEBPAIIACTCsl B MOTEHIIMAIBHYIO SHEPTHIO CTPYKTYPHO CBSI3aHHBIX
9JIEMEHTAPHBIX YaCTHI.

Bce BemectBo aBmxkercss Bo BceneHHoW Onmaronmapsi SHEpTUU €€ PaCIIMpPEHHs U
JIBMKETCSI B OCHOBHOM TI0 OOJIACTSIM C TMOHIKEHHOH TIOTHOCTHIO 3(Upa — B TaK Ha3bI-
BAa€MbIX Y3JIOBBIX 30HAX. Y3JIbI MOTYT OBITh J1F000M TOMOJIOrMYECKON Pa3sMEpHOCTH —
OT TOYEYHBIX W JMHEHHBIX 10 N-MepHbIX. BerecTBeHHbIE CHCTEMBI (B OCHOBHOM 3TO
3BE3/IbI, B HUX cocpeaoToueHo Oosee 90% BemiecTBa BeeneHHOM) 10CTaTOYHO KECTKO
NPUBSA3aHbI K TTI00ANTBHON SYEUCTON CTPYKTYpE TalaKTUK W BPAIAIOTCS BMECTE C HEl.
["anmakTHKM cOCPEeJOTOYECHBI B OCHOBHOM B CKOIUICHHUSX, KOTOPBIE 00pa3ylOT BEPXHIOIO
SIUEUCTYIO CTPYKTYpY MeTaranaktuku (cm. puc. 13).

Ho nockonsky Beenennas pacmmpsiercst, 3pupHOE IPOCTPAHCTBO PACTATUBACTCS, U
3TO PACTSHKEHUE PACIPEIeNIeHO M0 BceMy IpocTpaHcTBY Meraranaktuku. [Ipuuem pac-
TSDKEHHE pacTpeersieTcss HeOJHOPOIHO, YTO MPUBOIUT K JIOKATBHBIM IIEPECTPOHKaM
3(UPHON CETKH — TOSBIIAIOTCS HOBBIC BEIIECTBEHHBIE CUCTEMBbI, YHHUTOXKAIOTCS CTa-
pble — HACT HEMpepbhIBHAS TMEpPECTporKa Bce IPUPHOM TPEeXMEPHO-HEPAPXHUCCKOM
KOHCTpYKUIMU. Kpome 3THX rio0anbHBIX MPOLECCOB MEepecTporika 3(UPHOro KapKaca
BcenenHoi MOKET MPUBOANUTH K PAa3IMYHOTO POAA BO3MYIICHUSM IIOTHOCTH CaMOTO
a¢upa. DTH BO3MYIIEHHUS, €CTECTBEHHO, CBSI3aHbl NMPOCTPAHCTBEHHO C Yy3JIaMH MUHU-
MaJIbHOH TJIOTHOCTH — ¢ (PU3NYECKUMH TEIaMH, B YaCTHOCTH CO 3BE3JIaMH U IIaHEeTa-
mu. Takum oOpa3oM, BOJIHM3H y3J10B (B JAHHOM ClIy4ae — 3B€3J U IUIAHET) MOTYT BO3-
HHUKATh JIOKAIBHBIC BO3MYIIEHHS IIOTHOCTH 3(Hpa, YTO MOXKET NMPHUBOIUTH K CaMbIM
pa3HooOpa3HbIM FPUPHBIM 00pA30BAHUAM: CTPYSAM, BUXPSAM, TypOYJICHTHBIM 00JaCTAM,
TOPOBBIM COJIUTOHAM M T.N. |'€OMETpHs M KMHEMAaTHKa 3THX 00pa30BaHUM HACTOJIBKO
e pazHooOpa3Ha, HACKOJIBKO OHA Pa3HOOOpAa3Ha JJIs Ta30BBIX U )KUIKUX CPE. ..

CnenoBatenbHO, B 3pHUpe MOTYT BOSHUKATh HEBUANMBIC, HEBEIICCTBCHHBIE, HO Ma-
TepUalbHbIE BO3MYILEHHs, KOTOPBIE ECTECTBEHHO OYAyT B3aUMOJICHCTBOBATD C BELIECT-
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BOM (U1 pasznuuusi SQUPHOM MAaTEepUU W MaTEpUH, KOTOpas yxe o(hopMuiace B dJe-
MEHTapHBIE YaCTHIIBI, MMOCIEIHIOI Oy/leM Ha3bIBaTh BELICCTBOM), NMPOXOAs yepe3 00-
JacTH, TJI€ OHO HaXOauTCsA. D(PUpHBIE BO3MYIICHUSI MOTYT OBITh CaMBIX Pa3IHYHBIX TI0-
PSIIKOB — OT MacmTaboB (QyHIaMEHTAIBHON JUTMHBI 10 MaclITaboOB CKOIUICHUH rayiak-
TUK. KpyniHbIe BO3MYIIIEHHs MOTYT pa3pylIMTh HE TOJBKO IUIAHETHI U 3BE3/Ibl, HO U IIE-
able TanakTuku (cM. puc. 1). Ho nockonbky ConHeuHas cucteMa, BUANMO, HaXOAUTCS B
00JacTu CIOKOMHOro (Ha MakpoypoBHE) 3upa, TO €l ITH KaTacTpodbl HE TPO3AT. A
BOT MeJIKHE (OTHOCHUTENIbHO) BO3MYUICHHUS 3(Hpa MOryT Npoucxoautb B CoJHEUHOM
CUCTEMC IIOCTOSIHHO, U OHU-TO U MOTYT OBITE HpI/I‘-IHHOfI BCC€BO3MOXKHbBIX aHOMAJIBHBIX
SIBJICHUH, B 4aCTHOCTH TyHTyccKOro (peHOMEHa.

Jlanee B pamMKax ONMCAHHOW MHOM T'MIIOTE3bI MOJy4yaT cBoe oObsicHeHue TyHryc-
ckoe cooObiThe, CacoBCKUI B3pbIB U 00pa30BaHMS MHOTUX KpaTepOB Ha MOBEPXHOCTH
IUTaHeT.

2. 9cpupHan Bepcus TyHrycckoro coobitus

Huxecnenyromee o0bsicHeHrne TyHTYCCKOTO COOBITHS SIBIISIETCS CXKATOW BepCHeEi
OMHCaHUs, U3JI0)KEHHOTO B KHUTE aBTOpa 3TOM cTaThu [11].

Jletom 1908 rosma B KocMOce MPOU30IILIIO BO3MYIIICHHE dPUPHON cpeabl. OHO MOTIIO
BO3HUKHYTh TPU MPOXOXKICHUH 3eMJIe uepe3 Kakoe-TO ouepenHoe >(PUpHOe pasyll-
JIOTHEHUE, B pPe3yJIbTaTe IBHUKEHHUS caMOM 3eMJM, a TaKKe KakK CJIEJICTBUE B3aUMOJEH-
ctBusi ConHua c 3¢upHOi cpenoil. Beibepem 31ech B kauecTBe paboueil Bepcuu Mmo-
CleIHION, conHeunyto. [lockonbky ConHile caMo ABIISETCS TPEXMEPHBIM y3JIOM pa3yll-
JoTHeHus 3dupa, To T000€ KPYMHOE raNakKTHUECKOe BO3MYIIIEHHE B3aUMOJICHCTBYET B
MIEPBYIO OYepe/ib C HUM depe3 dhupHyto cpeny Beenennoii. B urone 1908 rona Ha of-
HOM M3 CTHIKOB 2()UPHOTO KapKaca BO3HUKIIO PaCTsHKEHHE, KOTOPOE MPHUBENIO K PE3KOMY
CHIDKEHHIO TIOTHOCTH 3(Hpa B OJHOM U3 IMHEHHBIX cTpyKTYyp ["anaktuku. O6pa3oBai-
Cs1 CBO€OOPA3HBIN TYHHEIIb MEHBIICH TUIOTHOCTH, KyJla yCTpeMUIIOCh BemecTBo CofHIla
(puc. 17). Tak BO3HMK THraHTCKHi mpoTyOepanen. CTpys BemiecTBa (COCTOAILIETO U3
TakUX k€ (pyHIaMEHTaJbHBIX YacTHUIl), BbIOpoIIeHHas ¢ nmoBepxHocTu ConHLa B Ha-
IIPABJIEHUU 3TOT0 pa3yIUIOTHEHMs, CO3/1aja B Pa3peKEHHOM KaHajle IIPOCTPAHCTBA BCe-
OXBaThIBalollee ABMKEHHE d(rpa U OpoIniIa Ha CBOEM KOHIIe Y(HUPHBII TOPOBBIN CO-
muToH (puc. 18). IToT conuToH Havan aBukeHue oT CoJHIA B OTKPHITOE MPOCTPAHCTBO
1, TIPEOJIOJIEB €T0 MPUTHKEHUE 32 CYET COOCTBEHHOW OTPOMHOM TPAaBUTAIIMOHHOMN TATH,
CTaJ MPUOIIIKATHCS K 3emIe.

Puc. 17.
I[Tpotybepanen Ha noBepxHocti ConHIa
BBICTPEIMBACT BOJIb BO3HUKIICH JIMHEHHOW TPELIMHBI B d(Hpe
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Puc. 18.
Tpu nocaenoBaTeIbHBIX CTaAKH 00pa30BaHUs JAMHUHAPHOIO BUXPEBOTO KOJIbIA
B KUAKOCTH [1]

PaccMoTpuM OTIenbHO 0COOEHHOCTH BpAIleHUs 3()UPHOrO COIMTOHA U CTPYKTYpPY
a¢upa, KOTOPYIO OH CO3AET BOKPYT CEOS.
Bpamarommiics Top (puc. 19) umeer xak 6b1 1Ba nomoca (puc. 20).

Puc. 19.
«By0OnuK» — oMH W3 BapraHTOB 3(UPHOTO COTUTOHA

(R A‘ ’A DT-BHXpb CTpEMITTCA
s "F cxath achup

" ¢

(e} A"‘ DT-Buxpe crpeMuTCcA
\eo ot v‘w pazogBaTzcbﬁp

Puc. 20.
TopoBbIit BUXpH B pa3pese (LeHTp), ero Bu cHU3Y (+) u cBepXy (—). CHU3Y TOJ TOPOBBIM
BUXpEM 3a CUeT 3axBara 3(upa U3 OKpyKaroulei cpeabl MOKET 00pa30BaThCs pa3peiKeHue,
a 3aTeM pa3pbIB
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[TockonbKy ¢ OJJHOW CTOPOHBI MAaTE€pUsl BTATUBAETCS €ro BpallleHUEM K IEHTPY, TO
OHa cTpeMHTCs K YIuioTHeHuto (+). C apyroil CTOpoHbI Topa MaTepHs, Ha000poT, pas-
OpachIBaeTCs OT IIEHTPA U CTPEMUTCA K pacTspkeHuro (-). Ecim 6b1 Bpamenue 3¢pupHOro
TOpa MPOUCXOANIO B HEBO3MYILIEHHOM 3hupHON cpeze, TO 3)(EKThl OT YyNIOTHEHUS U
pacTsokeHus dhupa B3auMHO KOMIIEHCHpoBaMch. Ho mockombpKy Bechk a2¢up BeeneHHoit
HAXOJUTCSl B PacTSIHYTOM cocTosiHuM (BcenenHast pacmmpsieTcs), TO pacTATMBAIOLIUeE
yCWIINs 3(UPHOTO TOpa COBMAJAIOT M0 CBOEMY HAINPABJICHUIO C OOIIMM HalpaBlIEHUEM
pacTsbkeHus 3upa. A cKUMarolee Bo3AeHcTBIE TOpa Ha 3(pUp NPOTUBONOIOKHO ITO-
My HaIpaBJICHHIO. B pe3ynbTare cuMMeTpus HapylleHa, U pa3yIUNIOTHEHHE TOPOM dH-
pa CTaHOBUTCS OOJIBLIMM, Y€M €ro CcKaTHe cO CTOpPOHBI «+». Ilepen oTpunarenbHbIM
MOJIFOCOM TOpa BO3HUKAET MAaKCHUMAJIbHOE JIOKAIbHOE pa3yIIOTHEHHE 3(upa, KOTOpoe
UMeeT BUJ KOHYCHOM CIOMCTOI BOPOHKH, MOBTOPSIOIIEH KHHEMATUKY BpalleHus 3¢upa
nepea Topom (puc. 21). Ha xoHdurypamuoo 3Toil BOPOHKH HAKJIAJIBIBAECTCSA BIIUSHUE
JMHEHHOr0 IpaJiieHTa MJIOTHOCTH BHYTPU KaHajla Pa3yIUIOTHEHUs, YTO, 0e3yCIIOBHO,
NPUBOJIUT K 3ayKEHUIO KOHYCa, BO3JIEHCTBHE KOTOPOTO Ha d(UP COCPEIOTOUNBACTCS
BHYTPHM KaHaja pa3yIUIOTHEHHs. BO3HUMKHOBEHHE JIOKANIbHOTO pasymuioTeHus 3¢dupa
BIIEpPE/I COJIMTOHA MUMEET CJIEJICTBUEM MOSIBICHHE JOKAJIBHOTO TPAaBUTAL[MOHHOTO BO3-
JNENCTBHS, YTO B LIEJIOM NPUBOIUT K aHTUIPABUTALMOHHOMY BO3JEHCTBHUIO TOpa BAOJb
KaHaja B CTOPOHY €ro OTpHILAaTeIbHOro noitoca. PazymiotTHenue 3¢gupa nepen otpuua-
TEJIbHBIM TIOJIOCOM TOpa MMeeT 00JacTh MAaKCHUMAJIbHOTO €ro pa3pbIXJEHUs, KOTopas
pacmojyio’)keHa Ha OCH TOpa U HaXOAMUTCA OT HETO BCErja Ha HEKOTOPOM PACCTOSIHUU.
B sT0i1 065acTu npu onpenesneHHbIX YCIOBUAX 3(UP MOXKET BCKUIIETh (POTOHAMHM, UTO
NPUBECT K BU3yaTU3aI[H COJIMTOHOBOTO SIBJICHUS — BO3HUKHET CBETSIASCS 00JIaCTh,
YTO-TO Bpoze mapoBoi MosHuy win HJIO (3aBucHT OT MaciiTaba sIBI€HUS U BHEIIHUX
ycioBHii). OTINYATENBHOW 0COOEHHOCTBIO ATOTO CBEYECHHS OyIET TO, YTO OHO JIOJIKHO
UMETb HENPEPbIBHBIN CIEKTpP, CBUAETENBCTBYIOUIMM 00 OTCYTCTBUM y HEro B KayecTBE
HUCTOYHHUKOB aTOMAapHOMU CPEBbL.

DT-Buxpn

Ob6aacTs paspeiBa
apHpa 1 pOKACHHA

doroHoB ObAacTh

CBCYHCHHAH

paspAAcHHA

Puc. 21.
Cxema 3¢upHOro conutoHoBoro BUxpsa. KoHnyc paspesxkenus oopasyercs
Oyarogaps 3axBary BUXpeM ddupa

Pa3zpexenune s>¢upa mnepen OTpULIATEIHHBIM MOJIOCOM CO3JA€T TPaBUTAIIMOHHOE
BTATMBAHUC, YTO MNPHUBOJUT K IOABJICHHUIO IICPCO HUM MHOCTOSIHHOH FpaBHTaHHOHHOﬁ
Taru. Takum oOpa3oMm BpallaTenbHOE ABMXKEHHE 3(PUPHOTO TOpa B PacTSIHYTOH >up-
HOM cpene BeeneHHoi npeBpaaeTcsi B €ro MocTynarelibHOe ABUKEHUE. Top HaYnHAET
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JBUTAThCsl OTPULATENILHBIM M0JII0COM Brepes. Ecin mocMoTpeTs Ha TO, Kak BO3HUKAET
TaKOM TOp Ha KOHIIE CTPYH (CM. puc. 18), To MBI BUIUM, YTO €0 OTPHULIATEIIbHBINA MOIIOC
HaIpaBJieH B CTOPOHY OT 00BEKTa BO3MYIIEHHS, B JaHHOM citydae — oT Connua. Cos-
JlaBaeMasi TOpOM JIOKaJIbHAsl TPAaBUTALIMOHHAS TATa MOXET OKa3aThCsl CUIIbHEE T100alib-
HOTO TPaBUTAIMOHHOTO MpUTsHKeHHss CoNHIA, ¥ d(QUPHBIA TOp YIETHT OT HETO B CTO-
pony. CnenoBarenbHo, CojHIIE, KaK 3alIPaBCKUM KypUJIbILUK, MOXET ITyCKAaTh B Pa3HbIE
CTOPOHBI APHUPHBIE KOJIbIA, KOTOPBIE, JABUTAsICh Yepe3 MpocTpaHcTBO COHEUHOW CHC-
TEMBI, B 0OJIbILIEH YacTH CIIy4aeB JOJKHBI BOWTH BO B3aUMOJICHCTBHE C MOBEPXHOCTHIO
ITAHeT’, KOTOPBIE TAKIKE ABISIOTCS «TOYCUHBIMID y3IAMH Pa3yIUIOTHEHHS SbUpa, IBH-
TaloIMMHUCS [0 JUHEHHBIM y3J1aM pa3yIMJIOTHEHHUs, HaXOSAIIUMCS B IUIOCKOM y3JI€ pa-
3YIUIOTHEHUS (TIOCKOCTH 3KIUNTHKH). HazoBeM Takoil agpupHbIil TOp «3UPHBIM COJHU-
TOHOM», T.K. 32 cUeT OajiaHca SHEepriuM TOPOBOT'O BPAIIEHUS U JIMHEHHOTO MEepEeMEIEeHUs
10 KaHAIy Pa3yIUIOTHEHUS 3TOT TOp NMPUOOpETaeT BECbMa yCTOWYMBOE AMHAMHUYECKOE
COCTOSIHUE, IMO3BOJISIONIEE €My COXPaHATh CBOIO (OpMYy M JIBUKEHUE UYPE3BBIYANHO
JIOJITO.

PaccMOTpUM JabHEyo Cyap0y Takoro comutoHa’. OH HAYHET ABHKECHHE 110
3hUpHOMY KapKacy pa3yIUIOTHEHHS, TBUTASACH IO OTHOAIONINM JTUHHUAM (puc. 22) B CTO-
pOHY OJimKalIIero y3ia pa3yIuIOTHEHUS] — K IUTaHETaM.

Puc. 22.
[TyTs 3¢upHOTrO TOpa Yepe3 KIACTEPHYIO pa3yIIOTHEHHYIO Cpeay KOCMHYECKOTO

MPOCTPAHCTBA

? YacTh 5QUPHBIX KOJIEI MOXKET «IIPOCKOYHThY» MHMO IIAHET U, 3aXBATHB HA CBOEM ITyTH BEIIECTBO,
ynereth Ha rpanuisl ConHeuroil cucteMbl. Ha paccrosuuu nopsiaka 10! cM cymmecTByeT Tak HasbiBae-
Moe KoMeTHoe 00s1ako OpTa, B KOTOPOM, 110 pacueToM acTpo(u3nkoB, BpamiaTcs Bokpyr CoHIA MUJI-
JIMOHBI KOMeT. Bo3M0OKHO, 4TO 3T0 00s1aK0 ObUIO CHOPMHUPOBAHO UMEHHO U3 COJTHEUHBIX d(UPHBIX COJHU-
TOHOB OOJIBIIOrO MaciuTaba, KOTOpbIE MPOULIM MHMO IUIAHET M «3acTpsuli» B 00JIACTH OOIIEro Mex-
3BE3JIHOTO pa3pekeHus 3upa.

3 OTMETHM TIPH 9TOM, UTO PACIONOXKEHHUE IUIAHET B y3KOM CEKTOPE FKIUITHKU JOIKHO IPOBOLIHPO-
BaTh «11po00ii» 3¢upa 1 noBkIIeHHe akTHBHOCTH COJIHIIA B OTHOIIEHWH BHIOPOCOB PA3IMYHBIX MPOTYOe-
panueB. [IoaToMy HE HCKIIIOYEHO, YTO B MOMEHT pOXKIeHUs TyHIycCKOro 3pUpHOro COJMTOHA BHYTpPEH-
HHe 11aHeTsl CONHEYHOH CHCTEMBI HMEITH OTIPE/IeIICHHOE BBIICICHHOE PACIIONIOKEHHE.
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JIBUTAsACh M0 KaHATY pa3yILIOTHEHUS 3upa B CTOPOHY 3eMJIH, Haml 3(QHUPHBINA CO-
autoH (1908 roma poxxnenus) obmagan TMTAaHTCKON SHEPTUeH, MOTyYeHHOM OT COJHed-
HOTO TIPOTyOEpaHIla U COXPAHEHHYI0O UM B BHJEC COOCTBEHHOT'O TOPOBOTO BpAICHUS.
DTa 3Heprus YaCTUYHO PACX0JI0BAIACh HA JAOMOIHUTENBHOE Pa3yIJIOTHEHUE B dPUPHOM
KaHaje Ha OOJIBIIIOE PACCTOSHHUE BIEpEO Tiepel conuToHOM (puc. 23). Paspexenue
a¢upa BOIM3H y3l1a ero pa3yIUIOTHEHHs] — IUJIaHETHI (B JaHHOM ciy4yae 3eMJIn) eCTecT-
BEHHBIM 00pa30M CKJIQJBIBAJIOCh M MPHUBEJIO K BCKUIMAHUIO d(Upa MEPBUIHBIM CBETOM
M0 TIOCKOMY Y31y, 4TO c03/1aJ10 3(PPEKT MIOCKOTO «IPOKEKTOPHOTO OCBELICHUS Yac-
TH atMocdepsl 3emin HaunHas ¢ 17 urons (puc. 24). OTMeTHM, YTO 3TO CBEUEHHE OIIH-
00YHO MPUHUMAETCS 0 CUX MOp 3a CBEUCHHE BEpXHUX cloeB atMochepsl. Ha camom
JKe JIeNie 3TO ObLIO CBEYCHHE d(PHpa 10 BCEH TOIIMHE aTMOC(EpPHI, BILIOTH JI0 MTOBEPX-
HocTU 3emid. DOTOHBI HE U3ITYYalUCh COIMTOHOM WJIM BEPXHUMHU CIOSIMU aTMOCHEPHI.
OnHu poxIanuch BHyTpU aTMoc(hepsl B pe3yibTaTe BCKUIAHMS Pa3pbIXJICHHOTO ddupa,
MOTOMY CBEUEHHE HE JKPAHUPOBAIOCH KAKUMHU-THOO BEIIECTBEHHBIMH OOBEKTaMHU.
Cpenu MHOXKECTBa ONMUCAHUN OYEBU/IIIEB HEOOBIYHOTO CBEUYCHHS, KOTOPOE HAYAJIOCh 32
13 nueii 1o TyHrycckoro coObITHSI, €CTh OJJHO Hanbomee T00O0MbITHOE:

«Heb0 MOKPHITO TYCTBIM CJIOEM TYY, JIbET OXK/b... yke 11 1 40 MuH HOUH, U BCE
TaK ke CBeTNO... HacTombKO CBETJO, YTO HAa OTKPHITOM MECTE MOKHO JOBOJIBHO CIIO-
KOHHO CBOOOJTHO TpOYeCcTh MEIKUH mpudT razets» [8, ¢. 69]. CnpammBaeTcs, Kak MOT
MPOOUTHCSI pacCesTHHBIA Ha KOMETHBIX MBUIMHKAX B BEPXHUX CIOSX aTMochepsl 3eMiu
ceer CoJiHIIA Yepe3 Ty4d U JIOXKIb HOYBIO TaK, 4TOOBI OCBEIICHHOCTH ObLIA JOCTATOY-
HOMU IUTS YTEHUS Ta3eThl?

F'@T- BHXPb

[Ilymraaena
paspeKeHms
B acpupe

Puc. 23.
«IIlynanpuay >GpUPHOro BO3MYIICHHS — Pa3pEKEHNUE Ha CThIKaX d(UPHBIX KJIaCTEPOB

Puc. 24.
[Inomaas aHoMaaIbHOTO CBEUEHUS [S]
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Kpome cBetsmeiicss o0iiactu atMocdepsl 3eMiTi BO3IEHCTBHE 3(PUPHOTO COUTOHA
Ha KJIACTEPHYIO CTPYKTYPY dPHUPHOI Cpelibl MOTIIO BBI3BATh MPEIBAPUTEIbHBIE, BEChbMa
3aMeTHBIE OTKJIOHEHUS OT HOPMBI IPAKTUYECKH BCeX TporeccoB Ha 3emie. Benp 3emis
TaK ke HaXOAWTCS B dQUPHOI ceTKe, Kak M Bce ocTanbHble Tena BeenenHoi. [Toatomy
BO3MYIICHHE STOW CTPYKTYpPHl HECOMHEHHO CKa3bIBaeTCs Ha COOBITHSAX M Ha HaIleH
rianere. [IocKoNbKy MOSBIEHUE COJIMTOHA SIBUJIOCH JIMIIL MUKOM COOBITHI, pa3Bopa-
YHBABIIUXCS B BO3MYUICHHOW 3upHOii cTpykType ConHeunoit cuctemsl B 1908 rony,
TO MHOTHE aHOMAallMU 3TOro Trofa (celcMUYecKHe, BYJIKaHHYECKHE, TEKTOHMYECKUE,
Te€OMarHUTHBIC, KIMMAaTHYEeCKAE W TPOYHE, OTMEUYEHHBIC B PA3IUYHBIX HCTOYHHKAX)
MOKHO OOBSICHUTH BCTPSICKOW M M3MEHEHHEM IUIOTHOCTH 3(UPHON Cpenbl BOKPYT U
BHYTpU 3eMJIN.

D¢dupHBIi COMUTOH ABUTANCS K 3eMjie JAOBOJBHO MPOJOKUTEIBHOE BpeMs, T.K.
CKOPOCTh €r0 JABM)KEHHS HAMHOI'O MEHbILIE CPEJHUX CKOPOCTEH KocMuuecKux ten (20—
40 km/c). IIpu moanete k atmocdepe 3eMiu CONUTOH MOCTENEHHO BXOIWI B 00JacTh
emie Oosiee pa3pekeHHOTO dhupa (4eM ONrKe K TUTAHETE, TEM MEHBIIIE TUIOTHOCTH d(u-
pa). [IpousBectu pa3ymioTHEHHE MEHEee TUIOTHOTO 3(HUpa COIMUTOHY Jerdye, Mo3TOMy B
BEPXHHX CIJIOSIX aTMOC(ephl 3eMJIM BOSHUKAET CBETSAIMIAsICS 00J1acTh — JBIKEHHE COJTHU-
TOHA CTaJI0 BUAUMBIM. Ellle pa3 HAIOMHUM, YTO MPU JOCTHKEHUU KPUTHUECKOTO pasy-
IUTOTHEHUS d(Upa OH «BCKUMNaeT» nepBUYHBIMH (oToHamu. Tak 31 wmrons 1908 roma
MOSIBUJICA SIPKUH «OOJUI» Ha BBICOTAX, 3aBEIOMO BBIIIE HEOOXOAMMBIX Ui BOZHUKHO-
BEHUSl FOPEHUS BELIECTBEHHOIo 00bekTa. [lonmaB B 30HY A(UpPHOIN KIaCTEpHOU CTpYK-
Typbl 3eMJIH, COJMTOH B JaIbHEHIIIEM Yy Ke JABUTAJCs MO IpaHUIlaM KIacTepoB 3emiu. A
9T TPAHMIBI Y€TKO MApKHPOBAHBI TTyOWHHBIMH paziomamu. [lostomy conmToH (Ha-
OnrolaTeNy BUAETH JIHIIb CBETSIIYIOCS 00JAcTh BIIEPEIU TMTAHTCKOrO TOpa) OTHOCH-
TEJIFHO MEJJIEHHO NepeMeIacs K MOBEPXHOCTH 3eMJIH BJIOJIb €€ TITyOMHHBIX Pa3IOMOB
U MIPU3EMJIMIICS B KOHEYHOM HMTOT€ OJU3KO K OJHOMY U3 «TOUYEUYHBIX» Y3JIOB, MAPKUPO-
BaHHOMY TNajieoByJKaHOM [7]. TIo Xoay OBM)KEHHUS COJUTOH MOT MEHSTh TPACKTOPHIO
CBOET0 JBIKEHHUS KaK IJIaBHO, TaK U PE3KO (Ha CThIKaX A(OUPHBIX TPAHMII).

JIBI>KEHHE COIMTOHA B aTMOc(epe 3eMIIn COMPOBOXKIAIOCH 3BYyKOM, KOTOPBINA CO3-
JaBajio JIBIKEHHE BO3[yXa, BO3MYIIEHHOTO pa3pbIxjieHueM 3(dupa BIOJIb TPACKTOPUU
Oynaymiero nojera. ConuToOH Kak Obl THal mepea co0oii BOJMHY pa3yIUIOTHEHHUs 3dupa,
YTO MPHUBOIWIO K TMOSBICHUIO CICIIU(UYECKOTO (IIENIECTSIIero) 3ByKa 3aJI0Jro 0 To-
SIBIICHHSI CaMOT0 «0OJIHM1a» U JTOJHKHO OBLJIO MPUBOJIUTH K JIETKOMY BETpY, IIpUYEM Ha-
MpaBJICHUE BETpa JOHKHO ObLIO OBITH BeCbMa HEOOBIYHBIM — K «OOJHIY.

B nenom sxe BozaeiicTBHe conmToHA Ha atMochepy 3emiin U Ha ee MOBEPXHOCTh
Ob110, TPY0O0 TOBOPSI, MOJOOHO BO3/ICHCTBHUIO TUTAHTCKOTO TPABUTAIIMOHHOTO TBLIECOCa,
KOTOPBI BTATHUBAJI B c€0s1 HE TOJIBKO BO3AYX, HO U CJIOW MOBEPXHOCTH 3emud. [Tpuyem
yeM Onrke TyHIyCCKHi COJMTOH MOAJIETall K TOBEPXHOCTH, TEM CHIIbHEE CKa3bIBAJIOCh
€ro aHTUIPAaBUTALIMOHHOE BTATMBaHUE. C ONpeNeeHHOr0o MOMEHTa 3TO CTal0 MPUBO-
TUTh K TEPEMELICHUI0 BHYTPEHHUX IIJIACTOB 3€MJIM, BOCIIPUHUMAEMbIX OUYEBHUIIAMU
KaK JIBIKCHHE B TTTyOMHAX 3eMJIM HEKOEro TMTraHTCcKoro moe3zaa. [Ipu mposere conuro-
Ha HaJl BOAHOW MOBEPXHOCTHIO OH JOJDKEH OBLT THATh Mepes] co00i 04eHbh HEOOBIYHYO
«00paTHy10 BOJHY» — BOJIHY ¢ IrpeOHeM Ha3axa (puc. 25). B HEeKOoTOpBIX MecTax, 0co-
OEHHO B HETOCPEICTBEHHOM OJIM30CTH OT TPACKTOPUH MOJIETa COJTUTOHA, OUEBUIIIBI OT-
MeYaJId U HEKOTOpbIE HEOOBIYHbIC TPABUTAI[MOHHBIC BO3MYIICHHUS (III€BEJICHUE MOYBBI
0]l HOTaMU, TPaBUTALIMOHHBIE yIaphl, COUBAIOIIKE YEJIOBEKA C HOT, U T.IL.).

OtmeTHM ele pa3, 4YTO TaK HA3bIBAEMBIA «O0MHI» HE ObLT O0NMHMIOM, T.€. MaTEepH-
aJTbHBIM OOBEKTOM. DTO OblIa BHU3yadu3upoOBaHHAs (OTOHAMH 00JIACTH BCKHIAIOIIETO
nepesa conuToHoM 3¢upa. M eciau Ob1 y Habm0gaTest B STOT MOMEHT ObLT OBl CLIEKTPO-
METp, TO OH OBl YETKO YCTaHOBWJI HEOOBIYHBIN HenpepviHblll CTIEKTP CBEUEHUS 3TOM
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00J1aCcTH, KOTOPHIN HEBO3MOKEH IMPU CrOpaHUU BellecTBa. ECTeCTBEHHO MOATOMY, YTO Y
cBeTsIeiicss 00JacTh He MOTJIO OBITh TPAIUIIMOHHOTO NI OoNMuAa AIMHOTO XBOCTA —
He ObUTO TOpeHUs BemecTBa. [I0CKOIBKY TMOJIET COMUTOHA TMPOXOIMII 10 HEOAHOPOIHOM
a¢upHOH ceTke Haj 3emiled, TO CTENeHb pa3yIuIOTHEHHS dupa MEHSIACh, UTO MIPUBO-
JTAJIO K M3MEHEHHIO eT0 (DOPMEBI U I[BETa. A KpOME TOT0, CKOpee BCEro UCTUHHAS hopMma
cBeTsmieiicss o0nacTu OblIa MOX0Xka Ha YCEUEHHBIH KOHYC, YTO TMOJ Pa3HbBIMU yriaMu

MOTJIO BOCHIpUHUMATHCs Habmomarensmu (UepHsieB) W Kak KOHYC, M KaK BEIpO, M KaK
urap (puc. 26).

Asixenne

&7 St

OT-Buxpa

Apmxenne
[ToBepxHOCTB BOAB!

T

7
1
L
r s
s
T T
I
7 4
L

Puc. 25.
OddexT «oOpaTHOM BOITHEI

0

Puc. 26.
Konyc pazpexenus Mo Xoy JBUKECHUS 3PUPHOTO KOJIBIIEBOTO BUXPS MOXKET BBITJISACTh
VTS HaOJroIaTesIsl Mo-pasHOMY B 3aBUCHMOCTH OT YTJIa €r0 JIBUKCHUS 1O OTHOIICHHIO
K HaOIIOMaTeINIo: a) KOHYC, CHOIT; 0) «BEIpO»; B) mMap

TpaexTopust moseTa conmToHa OblJIa KPUBOJIMHEHHOHN, U TIOJ HEW Ha TMOBEPXHOCTH
3eMJIM IPOMCXOMIIN MAaKCUMAaIbHbIE U3MEHEHUs CTPYKTYPbI 3(UPHON CETKHU, YTO BIIO-
CJIEZICTBUU CKa3aJ0Ch M Ha OMOTE (YCKOPEHHBIN IPUPOCT JIeca, MyTallul HACEKOMBIX).
BrniosiHe BO3MOXHO, 4TO 00JaCTH 3TUX aHOMAIUHN uMerom 6emseucmolii xapakmep, T.K.
paspexxeHue 3¢upa IPOUCXOIUIO HE TOIBKO BIOJIb OCHOBHOT'O KaHana, HO U B CTOPOHE
oT Hero. Kcraty, BeTBUCTasi CTPYKTypa KaHAJIOB pa3yIUIOTHEHHs 3(UPHON CTPYKTYpBI
MOTJIa TIPUBECTH K MHOKECTBY NapaJlOKCANBHBIX 3((EKTOB, TAKUX KaK CTpOrast JIUHEH-
Hasl JIOKaJHM3alMs Ha MECTHOCTU BceX 3((eKTOB, BKIOYasl 3ByKOBbIE U CEHCMHUUECKUE.
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Nx cuna u paccrosiHue TOJIKHBI ObUIM OBITH MPUBSI3aHBI K JIOKAJIbHOM CETKE pa3ioMOB
3emin. [103TOMy HEKOTOpbIC HAOIIOIATEITH, KOTOPBIC MPOKUBAIN MEXKIY STUMH Pa3io-
MaMH, MOI'JIM HE CJIbIIIATh 3BYKOB U HC OINYUIATH HOCJ'IG)ICTBHﬁ, XOTA Apyruc Ha6moz[a-
TEJIA, KOTOPbIE HAXOJWIMCh TOpa3[o NalbIlIe MEPBBIX, HO JKUJIM Ha Pa3ioMax, MOTIH
OIIYIIaTh MOCJIEICTBHS MPOJIETAa COJIMTOHA TOPa3/o0 CHIIbHEE W Ha OoJiee yAajJeHHOM
pacCTOSIHUY.

Hauboiee ciiosxHbIe MTPOIIECCHl HAYAIMCH B 3aKIIOYUTENBHON (a3e mpu COMMKEHIH
COJIMTOHA C TIOBEPXHOCTHIO 3eMJIM. | paBUTAIIMOHHBIN «IIBLIECOCY» CTaj BHIBOPAYHBATH
KaMHH, Pa3pbIXJISTh 3€MIIIO, B Pa3yIUIOTHEHHON cpexe 3¢upa (M BelecTBa) CTalu
BCIUTBIBATh HAa TIOBEPXHOCTh KAMHHM W NPOOMBATHCS TPyHTOBBIC Bojbl. [Ipu emie Gomee
OJIM3KOM B3aMMOJICUCTBUH C KOPHEM BBIPHIBAIHCH JIEPEBbS, KOTOPHIE B3JETAIHN B HEOO,
U B MECTE C KAMHSIMHU MX pa30pachiBajo Ha TUTAHTCKHE PACCTOSIHUS OT SIUIICHTPA B3au-
monercTeus. [IpudeM koH(HUTypalis Takux pa30pOCOB JOKHA MMETh JTyYHCTBIA Xa-
paKTep ¥ MapKUPOBAThH Pa3JIOMbI KOPBI B TAHHOH 30HE (pHC. 27).

Puc. 27.

Cxema B3auMOJIEHCTBHSI 3(pUPHOTO BUXPS C IMOBEPXHOCTHIO 3€MJIM HA MPENIOCieHeH CTaann
€ro cymiecTBoBanus. 1| — ()parMeHT BBIPBAHHOU MOBEPXHOCTH, 2 — BBEIOPOIICHHBIHN 32 Tpeie-
JIB Pa3yIUIOTHEHHOTO 3¢upa PparMeHT, KOTOPHIA MalaeT BHHU3 C OOBIYHBIM YCKOpEHHEM, 3 —
BBIOPOIIICHHBIH B 30HY pa3yIUIOTHEHUS PparMeHT, KOTOPHIH «IapallfoTHPYET» Ha TOBEPXHOCTD,
4 — (parMeHT, KOTOPBIH Monajl B OKyC pa3yIIOTHEHUS ¥ UCIIAPHIICS, 5 — MPUTSATUBAIONIUII-
Csl B 30HY Pa3yIUIOTHEHUsI MO MOBEPXHOCTH KaMEHb (BalyH), KOTOPBIA OCTaBJISIECT 3a COOOH Ka-
HaBy

[TnoTHas MOBEPXHOCTH 3eMJIH ISl 3PUPHOTO BUXPS MIPEACTABISIET COO0M HEeKoe 00-
Jee )KecTKoe 00pa3oBaHME (XOTs M MEHEe IUIOTHOE) , IPOXOXKACHUE Yepe3 KOTOpoe 3a-
TPYJHEHO M3-3a OOJBIION HEOJHOPOAHOCTH €€ CTPYKTYpbl HA MHOTHUX MAacIITaOHBIX
YPOBHSX. DHEPrusl BpPAIIEHUSI COTUTOHA CTaJIa PACXOI0BATHCS yiKe HA Pa3pyIICHHE ITO-
TO MPEMSITCTBUS JIIs €0 JajbHeHIIero mpoaBMUKeHHs B ITy0b 3eMIl. DPUpPHbIE TOTOKU
U3 [IEHTPa COJUTOHA, Kak rpebeHkoi (cM. puc. 20), cTanu pacuechiBaTh JeC OT OCH Bpa-
nienus. [IockonbKy mpu 3TOM JBHXKEHHE COJUTOHA IO pas3jioMaM IpoA0JKaaoch, BbI-
BaJ Jieca B Talire MMeeT HECKOJIbKO HEeHTPOB. CBeTsmascs 00IacTh mepe; COTUTOHOM
P COMPUKOCHOBEHHH C JIECOM BbI3Bajla MHOKECTBO JIYYHCTBIX 03KOTOB. A Tak Kak pas-

4 Amnajiorom sBiseTCI JIC, KOTOpLIﬁ, HUMCECS INIOTHOCTh HHUXXEC BOJKBI, O6J'IaI[a€T OoJIbIIEH JKECTKOCTBIO,
YTO CO34aC€T HECPABHCHHO OoJiblIEe NpeATCTBUC AJId MPOHUKHOBCHUS CKBO3b HETO IPEAMETOB.
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prixyieHre 3¢pupa B 0071aCTH €ro CBEYCHHUS CTOJb K€ KIIACTEPHOE, KaK M BE3JE, TO 0¥KO-
I'M UMEIOT TaKOM ke KJIaCTepHbIN (JIydUCTBIM M TO4yeuHblH) Xapakrep. OauH U3 napa-
METPOB KJIacTepHOU CTPYKTypbl — 30-50 M, O3TOMY paccTOsSHUS MEXAY MSATHAMU
0’Kora MMEIOT TaKoe K€ 3HaueHue. BHyTpu 3THX KJIacTepoB €CTh KJIACTEPhl MEHBILIUX
pa3MepoB, BIUIOTH JI0 CAHTUMETPOBBIX, KOTOPBIE U BBHI3BAJIH JIOKAIBHBIE 0XKOTH JIEPEBb-
€B THIIA «IITUYUN KOTOTh». BO3MOXXHO, OBLIM U MUJIIMMETPOBBIE 0’KOTH, HO UX TpYyJIHEE
3aMETUTh Ha KOpPE JEPEBbEB CIIYCTS TAKOE KOJIMYECTBO JieT. B 1enom Bcs obnactp y-
YHCTOr0 0XOra MMeeT BUJI OTIeyaTKa yCeYeHHOro KOHyca, 00pa30BaHHOIO MEPBUYHBIM
CBETOM B MOMEHT €ro COJIMKEHHS C IOBEPXHOCTHIO. [109TOMY MpOEKIHs 05KOTOBOH 30-
Hbl HAIlOMMHAET «BEJPO», HAKJIOHEHHOE IO/ YIJIOM BXOXKJEHHs COJUTOHA B MOBEpPX-
HOCTb 3eMJIH (puc. 28). YUuThIBasi, 4TO 3TOT YCEUEHHBI KOHYC JBUTAJICS C BOCTOKA Ha
3amaj, TO 0 Mepe ero MpUOIMKEHUS] K TTOBEPXHOCTH CTENEHb 0’KOTa YBEJIMYMBANIACh,
YTO 3aMETHO 10 XapaKTepy 0>KOr'oB B 3TOM 30He jeca (cM. puc. 28). besycnoBHo, CTpyk-
Typa 0’KOTOB HE BIIOJHE COOTBETCTBYET CTPYKTYype KJIAacTE€pOB M3-3a MOCTEHEHHOTO
COJIMKEHMS COJIMTOHA C MOBEPXHOCTHI0. KpoMe Toro, B aMMIIEHTpe BbIBaIA Jieca J10JIK-
HbI OB OCTaThCS CJeJbl, PACHOI0KEHHBIE B0JIb PA3HBIX OCEH CUMMETPHUHU, COOTBET-
CTBYIOIIME ITOCTENICHHOMY XapakTepy B3aUMOACWCTBUS MPUOIMKAIONIETOCS COMUTOHA,
KOTOPBIM ABHUraics, Kak y>X€ HEOJHOKPAaTHO OTMEYanoch, MO KPHUBOJIMHEHHOHN (BO3-
MO’KHO, Ja)K€ JIOMAaHOI ) TPaeKTOPHH.
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Puc. 28.

Cxema 005acTst Iy4ucToro oxora [5].
1 — oor He 00HapYKEH; 2 — MaKCHUMAaJbHBIN AHaMETp 0KOTa Ha BETBH HE MPEBBIMIACT 5 MM;
3 — MaKCHMAaJbHEIN IMaMeTp 0’KOTa Ha BETBH JICKUT B HHTEpBaje ot 5 10 10 mm; 4 — BeTBU C
0KOTOM JriaMeTpoM cBbItiie 10 MM; 5 — TpaHUIIBI 00JIACTH, B KOTOPBIX MPOCIEKUBAIOTCS CIie-
IIBI 0)KOTa; 6 — TpaHMIIBI 00JIACTH, TJe MMEIOTCS CYIIeCTBEHHBIE CIIEBI 05KOTa (BETBU C MaKCH-
MaJbHBIM TUAMETPOM 0XKOTa HE MeHee 5 MM); 7 — och cummeTpuu. (Macmta6 1 : 200 000)

Ha onpenenenHoii BbICOTE IPU CONMKEHUH COIUTOHA C IIOBEPXHOCTHIO SHEPTHSI €TO
BpaIlleHUs YK€ HE CO3/laBajia aHTUTPABUTALIMOHHYIO TATY JOCTaTOYHOM CHUJIBI, OHA Ha-
yaJla pacXo0/I0BaThCs Ha pa3pylleHUe TOBEPXHOCTH 3eMJIH. B 3TOT MOMEHT CONMTOH MOT
Ha KOPOTKOE BpPEMs «3aBHCHYTh» HaJ MOBEPXHOCTHIO. FIMEHHO B MOMEHT 3aBHCaHUS U
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NPOM30ILIN HauboJiee 3HAYUTEIbHbBIC pa3pyIICHNs MOBEPXHOCTH. bojee Toro, HaunHas
C 9TOr0 MOMEHTa d(pHUpHAst CTPYKTypa BOKPYT AHUIEHTPA TOABEPTIIACh MAKCUMAIBHOMY
Pa3phIXJICHNIO, YTO MPUBOJMIO K CAMBIM Pa3HOOOpa3HBIM CBETOBBIM SIBJICHHUSM (CIIEI-
CTBHE BCKHUIAHUs 3(Upa BIOJIb PA3JIOMOB IO IUIOCKOCTSIM, JICHTaM, JIMHHUSAM U IIEJIBIM
obobemam). Ho 3arem sHeprusi COIMTOHA HACTONBKO yMEHBIIWIACh, YTO OH pacraics,
00pa30BaB HECKOJBKO COJMTOHOB MEHBIIETO pa3Mepa, a TaKkKe MPOCThIe My3bIpU pa3-
peixiieHus B 3¢upe. Oba BapraHTa BHEIIHE BBITIISAICITN KaK BOSHUKHOBEHHE MHOKECTBA
OTAEJBHBIX CBETAIINXCS «OO0IHIOBY», THTAHTCKUX «IIAPOBBIX MOJIHUI». Kax b1l u3 HO-
BBIX COJINTOHOB MOT' OCTaBUThH ITOCIIE ce0si COOCTBEHHYIO TUIOCKYIO BOPOHKY B MOMEHT
BXOXKICHHUS B MOBEPXHOCTDH (puC. 29). AHAIIOTHYHO MOTJIM MOBECTH ceOS U «OpBI3rm»
TJIAaBHOTO «ITY3bIPS» Pa3phIXJICHNs — CBETAIIMecs mapsl. Bee atu Oonee Menkue oOpa-
30BaHUS MOTJIM PA3JICTEThCS 110 BETBSIM TJIABHOTO KaHaa pa3yIUIOTHEHHS U JTaXKe MpHU-
oOpecTr Ha HEKOTOpOE BpeMsI CBOOOIHOE ABIKEHHUE (IIIABAIOIINE B BO3AyXE ITy3bIPH
a¢upa). Janbiie oHr TMO0 TPOMKO CXJIONBIBANUCH (dPHUpHAs KaBUTAIHsI), CO3/1aBasi Jo-
KaJbHbBIC 30HBI JONOJHHUTEIBHOTO Pa3pyIIeHHs, JTHO0 THXO CTATHBAIUCH. [loaTOM Ha-
Osro7aTeny OTMeYall HECKOJIBKO TPOMKHX «B3PBIBOB» U KaHOHaIy mocie Hux. Ckopee
BCETO0, KAHOHAJTY BBI3BAJIO KAaBUTALIMOHHOE CXJIOMIBIBAHNE MEIIKUX ITy3bIpeid adupa.

Puc. 29.
«®Dpe3epoBaHue» SPUPHBIM BUXPEM IMOBEPXHOCTH 3eMJIH Ha MOCIIETHEH CTa M €Tro
cyliecTBoBaHMs. B 1ieHTpe 00pa3yercs ropka u3 Hepa3pylleHHOH OPOIbI

Bonbias yacTh HEPTUM CONMTOHA YIIUIA HA pa3pylIEHUE MOBEPXHOCTH 3€MJIU 10
€ro IpsIMOTrO CTOJIKHOBEHHUs ¢ Heil. [loaTomy sHeprus paspylieHHUs, BBI3BAHHOIO UM,
OIICHUBAETCS MO BBIBAJY Jieca M OKoraM B 3—5 pa3a BbIllI€ 3aTpaT TOM SHEPrUH, KOTO-
pPYIO OLICHMBAIOT MO CEUCMHUUYECKOMY BO3JeHCTBUIO [5, c.206]. O4yeBUIHO, YTO MHpH
MTHOBEHHOM YJJapHOM BO3/I€HCTBUU TAKOTO COOTHOIICHUS HE MOKET ObITh B MPUHITUIIE.
HaoGopor, celicmuueckasi SHEprusi 10JKHA OBITh B 3TOM cilydae OOJIbIlIe SHEPTUU TO-
BEPXHOCTHOT'O Pa3pyLICHHUS.

3. CacoBckum kpartep
12 anpens 1991 rona Ha okpaumne r. CacoBo (Ps3anckast 001.) pa3mancs MOUTHBIHA
B3pBIB, KOTOPBI OCTAaBMII Mocie cedst BOPOHKY AuameTpoM 28 metpos (puc. 30), MHO-

JKECTBO pa3pylLICHHI B rOpoJie U Maccy J0 CUX MOp HEOOBSICHEHHBIX 3arajioK.

3araaka Ne 1. [Touemy B3pbIB, MPOU3BEAIINI Ha I0)KHON OKpaWHE TOpoJia, BHIOWIT
CTEKJIa U ABEPH C MPOTHUBOIOJIOKHOM, CEBEPHON CTOPOHBI ropoaa?
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Puc. 30.
dotorpadus cacoBCKO BOPOHKH Ha 5 JCHB IMOCE €€ 00pa3oBaHwus (apXHB aBTOPA)

3araaka Ne 2. [Touemy crosmuii psaom (200 MeTpORB) XJIUIIKUI HaBEC ISl CEHA HE

paspymics (puc. 31), a B nepeBHsAX Ha pacctossHud 30—50 KM BOJHOM OTKPBIBAJIUCH
OKHa U JBepHu?

Puc. 31.
®oTo HEeMoBpEKIEHHOTO HaBeca [Tt ceHa Ha pacctostHur 200 M OT BOPOHKH (apXUB aBTOpa)

28 M

(]

¥
¥
¥
i

1-...,__‘_: _______...-——-—(‘6“‘""""""‘"‘""“""

Puc. 32.
Paspes cacoBckoit Boponku [16, c. 19]

3araaka Ne 3. [Touemy B 1IeHTpe BOPOHKH 00pa3zoBajach uaeaibHas KOHYCHas rop-
Ka (puc. 32), rpyHT B KOTOPOii OKa3ajcsi BOOOIIE HE TOBPEKIECHHBIM?

3araaka Ne 4. [louemy rpyHT ObuT BBIOpOLIEH Ha pacctosiHue 10 300 MeTpoB U3
BOPOHKH HE CUMMETPUYHO, a 1o 4-M HampaiaeHUsM (puc. 33), KOTOpble TOYHO COOT-
BETCTBYIOT I'€0JIOTHYECKUM Pa3jioMaM B 3TOM MECTE.
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Puc. 33.
CxeMa MECTHOCTH B OKPECTHOCTSIX BOPOHKH: 1 — BOpOHKa (Kparep), 5 — JIeTKUi HaBec,
13 — Hedrebaza, 19 — nBe BOPOHKH OT MaACHUS MEP3IIBIX KOMKOB. [IyHKTHPOM TOKa3aHBI
MecTa najeHus rpyHra. [16, c. 16]

Puc. 34.
®dotorpaduu MECTHOCTH BOKPYT BOPOHKH B IBYX pa3HbIX HaNpaBlIeHUSX. BuaHbI Oonbiime
KYCKH IpyHTa, BEIHECEHHBIE U3 BOPOHKH HA PACCTOSHUU COTEH METPOB (apXHB aBTOPA)

3araaka NeS. Ilouemy BbIOpOIIEHHBIM TpyHT (pHC. 34) UMEN CTOJb CTPaHHBIN
BUJ — OTJAEJbHBIC ITOYTH TOYHO KyOMYECKHE KyCKH MEp3JIOr0 IpyHTa, pa3MepoM [0
1,5 MeTpoB, KOTOpBIE MECTaMH BpE3aJHCh B TOYBY COBEPIIEHHO pa3pyLIUBIINCH
(puc. 35), a Mmectamu ObUTH Kak Obl aKKypaTHO TIOJIO)KCHBI HAa PACCTOSIHUU 1O COTEH
METPOB, UyTh IPUMSB TpaBy (puc. 36).

23



Puc. 35.
Kycku Mep3noro rpyHTa, B3pe3aBLIMEcs B IOYBY MOCIIE NaJCHHS U MOJHOCTHIO pa3pyIlUBILITeC-
cs (apXuB aBTOpA)

Puc. 36.
Kycku mep3noro rpyHTa, «OMyCTUBIINECS» HAa TPYHT HA PACCTOSHUU COTEH METPOB OT BOPOHKHU
MoYTH 0€3 MOBPEKICHUS (apXUB aBTOPA)
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Criucok aHaJOTHYHBIX 3arafok CacoBO MOXKHO OBLIO ObI MPOAOIDKATH JOJITO, HO H
YK€ UMEIOIINXCS I0CTaTOYHO, YTOOBI OPOBEPTHYTh JII0O0YIO U3 BBIIBUHYTHIX B TO Bpe-
Msl TUIIOTE3 O MpUUYKHaX B3pbiBa B CacoBo.

A TIOCKOJIBKY B3pBIB ObI OFPOMHOM CHJIBI M yIIEpPO COCTABMJI OKOJIO 2 MUJIJTMOHOB
elle KpEeNnKUX COBETCKUX PyOJiel, TO €ero MCCIEJOBAHUEM 3aHSUIUCh CPa3y MHOKECTBO
cinyx0: agmuHucTpauus ropoga, MBJ[, MO CCCP, unctutyt B3pbiBa (yTOYHMTB),
y(oJIoTH, MHOKECTBO T'a3eT, HAUMHAs OT MECTHBIX M 3aKaHUYMBas LIEHTPAJIbHBIMU (Ha-
npumep, «Komcomonbckoit mpasnoii»). [lepBsIMu Ha MecTO NpUOBUIM MPENCTaBUTEIH
BOCHHBIX, KOTOPbIE OLIETIUIN BOPOHKY M, HE ITyCKasi HUKOT'O BHYTPb, HAYaJll HKCKaBaTo-
POM pPBITh LIEHTPAIBHYIO TOPKY, HaJesiCh HAMTH B HEW yHaBIIUM MpPEeIMeT UM CIIeAbl
B30pBaBIIETOCs 00beKTa. B pe3ynbrare 3Tux 0€3yMHBIX ACHUCTBUN CaMblil HHTEPECHBIN
00BEKT BOPOHKH (LIEHTpasIbHAas TOpKa) ObLT yHHUYTOKEH (cM. puc. 30).

Hackonbko M3BECTHO aBTOPY M3 MHOTOUYMCIIEHHBIX NMyOJMKALHUA U CBHUJIETENHCTB
OYEBUJILIEB, Y LIEHTPAJIbHON T'OpKH ObLI OUEHb aKKypaTHBIH BUA, Kak OyITO BbIpe3aH-
HBI B TpyHTE 0€3 IepeMennBaHus clioeB. HUKakuX cIe0B B3pHIBUATOTO BEIECTBA
WIN MOCTOPOHHUX INpeAMETOB He OblI0 HaiiieHo BooOmie. [lo HEeKOTOpBIM OIEHKaM
OeccieHO MCUe3NIo OKOJO 2/3 TpyHTa W3 BOPOHKH. XapakTep BbIOpoca ObUT yIUBH-
TEJIbHBIM — I'PYHT BBIOpPOILIEH ObLT MOCIOHHO, BOJIM3M BOPOHKHM BEPXHHM CIIOM YepHO-
3eMa, BJIaJIM OT HE€ — HUKHHE CJIOU IIMHBL. [0 CHX MOp HE CyIIEeCTBYET HU OJTHOM BEp-
CHH, KOTOpasi Obl OCHOBBIBAsICh HAa TPAJAULMOHHBIX MPEICTABICHUSX O B3pbIBE, MOTJa
OBl OOBSCHUTH HE TO YTOOBI BCE 3araJIkM CACOBCKOTO COOBITHSI, HO XOTSl OBl MX YacCTh.
OT0 coObITHE 70 CUX MOpP OYJOPaKUT BOOOpa)keHHE pa3iIMYHBIX aBTOPOB HETpaaUIU-
OHHBIX TO/IXO0JI0B, OCTaBJIsIsl OOTaTyro MOYBY JUIsl (PaHTa3HHU.

4. KpaTepbl TpeTbero poaa u ux saragku

Ecmu mocmotpets Ha ¢ortorpaduto cnytHuka CatypHa Mumaca, To Hanbosee sip-
KO €ro JeTanblo SBISETCS yAUBHUTEIbHBIA KpaTep ¢ OYeHb aKKypaTHOW LEHTPabHOMI
ropkoit (puc. 37). [TomoOHBIX KpaTepoB ¢ IEHTPAILHON TOPKOW HEMajo Ha MOBEPXHO-
ctu camoro Mumaca (puc. 38), Jlyasr, Mepkypus (puc. 3, 4) 1 HEKOTOPBIX APYTHUX ILIa-
HeT (Bitoyas 3emiito). Ha moBepxHocTH JIyHBI €CTh HEKOTOPBIE KpaTephl, UMEIOIINE
JYyYEBYIO CTPYKTYpy (pHC.S), TeOMETpHUsi KOTOPBHIX BBI3BIBACT IMPH OJMOKAMIIeM pac-

CMOTPEHUH MacCy BOIIPOCOB.

CornacHo COBpEMEHHBIM BEPCHUSAM, TaKH€ TOPKH MOTYT O0pa30BBIBATHCS B PE3YJIb-
TaTe yJaapa TBEPIOro Tejla O MOBEPXHOCTh IIaHEeThl. ECTh /1Ba pa3ianyHbIX OOBSICHEHUS
IpUpOABl 00pa30BaHMs LIEHTPAJIbHON TOPKH B Pe3ysbTaTe TAKOTo yAapa.

Puc. 37. Puc. 38.
I'uranTckuil kpatep Ha Mumace MHOXeCTBO KpaTepOB C LIEHTPAIbHOU TOpKOM
Ha noBepxHocTH MuMaca
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Puc. 39.
Tpu cambIX KpyHHBIX Jy4eBBIX KpaTepa Ha Jlyne: Apucrapx, Kemnep, Konepuuk
[mporpamma REDSHIFT 5.1]

IlepBoe — mocie NPOHUKHOBEHHS T JAI0MIETO Tela B TIyOh MOBEPXHOCTH OHO Tie-
perpeBaercsi, BHyTpU oOpa3yeTcs Kamepa B3pblBa, KOTOpasi BhIOpachkIBaeT MOPOaY Bep-
TUKaIBHO BBEpX (puc. 40). [lopoma ockimmaeTcs B IEHTP KpaTepa U 00pa3yeT HACHITHYIO
LEHTpalbHyl0 TopKy (puc.41). B npyrom ciydae B3pbIB BBIOpachlBaeT MOPOAY He
BBEPX, & BO BCE CTOPOHBI [UIMHHBIMU Y3KHMU JTy4aMH, 00pa30BBIBas Ty4eBbIE KpaTEePhI
(puc. 42).

Bropoe — B pe3ynbrare riyOMHHOTO B3pbIBa MOPOJAa BHIOpACHIBAETCS, a BHYTPEH-
HHE CJIOU Pa3pbIXJIAIOTCS (M3-3a TPEIMH) U BCIy4HuBatoTcs (puc. 43).

Ha mepBbiif B3rsig 00e Bepcwy BeChbMa MPABIONONOOHBI M MOTYT JI€HCTBUTEIBHO
00BSCHUTH MOSIBIICHHUE LIEHTPAIbHBIX TOPOK B KpaTepax, Moo0HbIX KpaTtepy Ha Mumace.

W 3nece Bo3HUKaeT mepBblii Bonpoc. [loyemy 1o cyTu nena OAMHAKOBBIN B3PbIB
IPUBOJUT K TPEM COBEPILIEHHO PAa3HBIM pE3ysbTaTaM: B OTAEIBHBIX CIydasX IPYHT B
pe3ynbTare B3pbIBa BHIOpACHIBAECTCS BEPTUKAIBHO BBEPX U MAJAET Y3KUM ITOTOKOM TOY-
HO IO LIEHTPY; B APYTHX CIIydasx OH BOOOIIE MCUYE3aeT U BbI3bIBAET JIUIIb BCITyUYHBAaHUE
(KOTOpOTO HET B MEPBOM Cllydae); B TPETbEM Cllyyae OH BBIOPACHIBACTCS M3 Kparepa
TOHKMMH M 3a4aCTyl0 KPUBBIMH Jy4aMH, HE OCTaBJIss HU BCIIyUYMBaHUsS, HU LIEHTPaJIb-
HOM TOpKH.
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a
YaapHbii mpuhihcnuaanemme nopoas

Puc. 40.
Teopernueckas modTanHas cxeMa 00pa30BaHUsl THTAHTCKOTO KpaTepa
Ha MOBEPXHOCTH IJIAHETHI B PE3yJIbTATE CTOJIKHOBEHHS C HEll OOIBIIOT0 METCOPHTA!

a — BXOXJICHHE METEOPHUTA BHYTPb IMOPOJIBI, €T0 UCIIAPCHUE U 00pa30BaHUE B3PHIBHOM
KaMepbl C pacIIaBJICHUEM TIOPOJIbL; O — paCIIpOCTPaHEHHE YIAPHOTO (PPOHTA BIUIyOb MOPOIBL;
B — 00pa3oBaHue OTPaKEHHON BOJHBL, T — BRIOPOC TPYHTA 3a MPEeITbl KpaTepa OTPaXKEeHHON
BOJTHOM; 1T — 0OCHITIaHNE BRIOPOIIEHHOTO TPYHTA BOKPYT U BHYTpH Kpatepa [17, ¢.16]

o -

Teopernyeckas cxema 00pa3oBaHUs KpaTepa ¢ [MEHTPATbHON TOPKOM HA TTOBEPXHOCTH TUIAHETHI.

E
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Puc. 42.
Teopernyeckas cxema 00pa3oBaHUsI IyYEBOTO KpaTepa B pe3ysibTaTe B3pbIiBa U BHIOpOCa
TpyHTa U3 KpaTepa.

Puc. 43.
Teopernyeckas cxema 00pa3oBaHMs IEHTPATHHON TOPKH-OTCKOKA B PE3yJIbTaTe BCITyUYUBAHUS
HIDKHUX CIIOEB TIOPOJIbI, IOJBEPIIINXCSI YIAPHOMY Pa3yIUIOTHEHHIO
[17,c. 17]

Puc. 44.
Kpatep Ha moBepxHOCTH MepKypus ¢ ieHTpaibHOM ropkoi (poto uz MuTpeHeTa)

Ho eme Gosbliie BOMpOCOB BO3HUKAET IO MOBOAY MeXaHH3Ma 00pa3oBaHUS LIEH-
TpPaJIbHBIX TOPOK BO MHOTHX Kparepax Mepkypus (puc. 44). Buma ogHOM U3 3TUX TOPOK
HACTOJIBKO HEOOBIYCH, UTO JIOMYCTUThH €€ 00pa30BaHUE B PE3yJIbTaTe BCIYYUBAHUS T10-
PO WM MaJieHHs BBIOPOIIEHHOTO TPYHTA MOKHO TOJIBKO 3aKpbIB TJ1a3a.

Bce 3t TpyAHOCTH MO3BOJISIIOT HAM BBIIETUTH KpaTephl ¢ LEHTPAIbHOM TOPKOU U
KpaTephl C JIydaMH B 0COOBIN KJIace KpaTepoB TPeThero poaa, aHajlu3y BHEIIHEro BU-
Jla KOTOPBIX U OyAeT MOCBSIIEeHA TepBasi YacTh JOKJIA/a.

CornacHo TpaJAMIIMOHHOW BepcuU, IIEHTpalbHasl Topka Kparepa Ha Mumace oOpa-
30BasIach JIMOO B pe3ysbTaTe BEPTUKAIBHOIO NaIeHUs TPyHTa B IEHTPE KpaTepa, 1100 B
pe3ynbTare OTCKOKa HIDKHHUX clioeB. B 00oux ciydasx oHa JODKHA UMETh XapakTep
1100 HACHITTHOMW, JTMOO BCITYYCHHBIH, T.€. HACHIIICHHON TPEIIMHAMU U HOCSIICH CIIeIbI
B3pBIBa OIPOMHOM cuibl. I Oepy Ha ceOsi CMeNoCTh 3/eCh CeNIaTh MePBbIH TeopeTH-
YyeCKHil MPOrHO3 — HCCIIEIOBAaHUE 3TOM TOPKU B OYyIyIIeM IMOKaXeT, YTO OHAa UMEET
COBEPUICHHO HETOBPEXKIECHHYIO MOPOY, CIOU B KOTOPOW MOJHOCTHIO COOTBETCTBYIOT
TOpPU30HTAM CJIOEB 3a IpeaenaMu kparepa. Ilo moelt Bepcun kpatep Ha Mumace — 310
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«BBIPE3aHHOE» HA MOBEPXHOCTHU IIAHETHl yriryoneHue. O ToM, 4TO MOIJIO BBIPE3aTh Ha
MOBEPXHOCTH IIJIAHETHI TaKOM KOJIBLIEBOM KpaTep C LEHTPAIbHON TOPKOH, 51 CKaXy BO
BTOPOH 9acTH JOKJIaga. XOTeI0Ch OBl OTMETHTh, YTO €CIM MOE MPEIOIOKEHHE O He-
MOBPEXACHHOM XapaKTepe MOpoAbl LIEHTPAJIIbHOM TOpKM Ha MuMace NOATBEPAUTCS, HU
0 KaKkoOM B3pbIBE U pa3pylLIEHUH MOPOJ B pe3yibTaTe MaJeHUs TBEPAOIO Tela YKe He
MOJKET OBITh B JAJIbHEHILIEM U peun.

PaccmoTtpum apyroit kparep (puc. 45) ¢ AByMs JUIMHHBIMH JTy4aMU Ha MIOBEPXHOCTH
Jlynsl. 3anaguM BTOPO# BONPOC: KaK IIEHTPAJIbHBIN B3phIB MOT MIPUBECTH K TAKUM al-
COJIFOTHO CUMMETPHYHBIM U OUY€Hb Y3KUM BbIOpocam?

Puc. 45.
JlyueBoii kpatep beccens na Jlyne [mporpamma REDSHIFT 5.1]

PaccmoTtpum eme oauH Kpatep Ha nmoBepxHocTH JIyHbI (puc. 46) — kpatep bpyHo.
MpbI BUIMM YIMBUTEIBHO TOHKHM M MOTpscaioule JUIMHHBIN JIyd BBHIOpOCca IpyHTa W3
Kparepa. 3aaiuM TPeTHHl TPYAHBI BOMPOC: MMOYEMY LEHTPAIbHBIA CUMMETPUYHBIN
B3pBIB MPUBEJT K KOHLEHTPUPOBAHHOMY U KpailHe HECUMMETPUYHOMY BBIOPOCY IpyHTa
B OJIHY CTOPOHY?

Puc. 46.
Jlyuesoii kpatep bpyHo Ha noBepxHocTH JIyHsI [mporpamma REDSHIFT 5.1]
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PaccmoTpuM Teneph 6osiee BHUMATENBHO €IIE TPU JIyYEBbIX KpaTepa Ha MOBEPXHO-
ctu Jlynsl: Kennepa, Konepauka u Apucrapx. OOpatuM BHUMaHHE, YTO 4acTh JIyyeil
MMeeT SIBHO KpUBOJMHEHHBIH BUJ (puc. 47). 3agaguM 4YeTBepThbIii BONMPOC: KaK BbI-
OpOIIEHHBIM TOHKUM JIy4OM TPYHT MOT M3MEHUTh CBOIO TPAEKTOPUIO MOJIETa, HE Hapy-
11asi U3BECTHOIO 3aKOHA O COXPAHEHUH UMITYyJIbca?

Puc. 47.
JIBa HanboJiee UIMHHBIX U KPUBBIX Jiyda BOKpYT Kpatepa KomepHuka

Puc. 48.
Kpusblie nyun Ha moBepxHocTH JIyHBI 1 Kparep-komera JInxTenoepr
[mporpamma REDSHIFT 5.1]
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Ectp eme onuH yauBuTENbHBIN KpaTep JluxTteHOepra, HATOMUHAIOMIMKA OTIEYAaTOK
ynaBieil komeTsl Ha noBepxHocTh JIyHbl (puc. 48). K aToMy KpaTepy Takke MOXKHO
OTHECTH 3aJJaHHbIE BBIIIE BOMPOCHl — MOYEMY LIEHTPAJIbHBIM B3PHIB IPUBEI K TAKOMY
HECUMMETPUYHOMY BBIOPOCY CO CTOJIb MCKPUBJIEHHBIMU TPAEKTOPUSAMH IOJETa MOpO-
IBI?

Bonee Toro, Mpl BUIUM, YTO 4acTh Jy4del BBIXOJUT HE U3 LIEHTpa KpaTepa, a BooO-
i€ U3 TOYEK, KOTOPBIC JIeKaT 3a ero mnpeaenamu (puc. 49). 3agaaum nATbIA BOMPOC:
KaK LIEHTPaJIbHBINA B3phIB MOT MIPUBECTH K BBIOpOCAM IpyHTa HE U3 Kparepa, a U3 obac-
TE 3a ero mpenenaMu, ¥ MOYEMy HaIpaBIeHHE BHIOpOCAa HE COOTBETCTBYET LIEHTPY
B3pbIBa?

Puc. 49.
BokoBeie my4n BOKpyT Kparepa Apucrapx
[mporpamma REDSHIFT 5.1]

MHe ObI 0OYeHb XOTEJIOCh, YTOOBI Ha ATH MSATh TPYIHBIX BOTIPOCOB OBLI JaH mpodec-
CHOHAJILHBIN OTBET HE OT IJIAHETOJIOTOB, a OT CHEIUAIIMCTOB 0 B3PBIBaM, KOTOPHIE TI0-
IBITAIUCH OBI, JIOMYCKasi caMble Pa3JIMYHbIC TPAHUYHBIC YCIOBUS, TOIYYUTh KOMITBIO-
TEPHYIO MOJIENb, XOTS ObI B OOIIHUX YepTax MOBTOPSIOUIYIO XapaKTep PEasbHO CYIIEeCT-
BYIOIIIMX TUIAHETAPHBIX KPAaTEpOB. 3apaHee Mpearnoarain, YT0 HUYero Bpa3yMHTEIbHO-
r0 y HUX HE MOJyIHUTCS.

O6o00mas Bce HAOMIOIEHUS 3a XapaKTepoM JIyuel, s o3BOII0 cebe cuenaTh BTO-
poii TeopeTHYeCKHii MPOTrHO3: OOJNBITMHCTBO JTydel BOKPYT JIyYHCTHIX KPaTepPOB UAYT
BJI0JIb Pa3IoOMOB NOoBepXHOCTH JIyHBI. OTMETHM, YTO €CJIHM MCCICIOBAHUS JTyUYeH Ha I10-
BEepXHOCTH JIyHBI MOATBEPASAT 3TO MPEANOIOKEHUE, TO B3PBIBHYIO BEPCHUIO ATO MTOXOPO-
HUT HaBCETJa, T.K. HEBO3MOXKHO MPEIIOJI0KHTh, YTOOBI BBIOPOIICHHBId TPYHT MOT
3HATh, KyJla €My MaJaTh, YKIAABIBASACH ITOCIIE B3PhIBA TOYHO IO Pa3jioMaM B MOBEPXHO-
CTH.
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5. 3aknroueHne n npeanoxeHus

Wrak, BopoHnka B CacoBo, cienpl paspylieHuss B TyHI'yCCKOW Talire U MHOXECTBO
KpaTepoB Ha noBepxHocTH JIyHbl, Mepkypus, Mumaca u Apyrux IUIaHET CBUAETENIbCT-
BYIOT O TOM, YTO KaTacTpOPHUUECKUE COObITHS, X BbI3BABIINE, HE MOIJIN OBITh CBS3aHBI
C MaJeHHEeM KaKHX-TO MaTEPUATbHBIX TeJl. ABTOp IOJIaraeT, YTO BCE 3TH M MOJ0OHBIC
COOBITUS OBUIM BBI3BaHbI 3(UPHBIMU BO3MYIIEHUSIMH PA3JIMYHBIX BUJIOB (OTCIOA U Ta-
Koe pazHooOpasue B UX ciiefjax Ha MOBEPXHOCTH TUIAHET).

Bo3zHukaeT Bonpoc: a ecThb JIn Kakue-1ubo nonosHuTensHble GakTsl (kpome HIIO,
KpaTepoB, TyHrycku, CacoBo U T.I1.), CBUAECTEIBCTBYIOIIME O TOM, YTO K 3€MJI€ [TOCTO-
SIHHO MIPUTATUBAIOT Y(PUPHBIE BO3MYILIECHUS?

Ja, Takue JaHHbIE, CKOPEE BCETO YXKE €CTb.

B 1986 romy umccrnenoBarenbckas rpymnmna yHUBEpcHTeTa Iitata AioBa oOparuia
BHHMaHUE Ha KPaTKOBPEMEHHbIE MATHOOOpA3HbIE MOTEMHEHHSI Ha OCBEIIEHHOI CTOpPO-
He BepxHell atmocdepsl 3emnu (puc. 50). OTH AaHHBIE OBUIM MOJIYYEHbI C MOMOIIBIO
cnyTHHKa «JlaliHeMHuKC-DKcmopep-1», JeTaBmiero Ha OKOJONOJSIpHOW opbOute. Y na-
JOCh HE TOJBKO 3aCHATh 3TH MATHA, HO U IpPOLECC MX BXOXKIEHHS B aTMochepy
(puc. 51). Oka3zanock, 9To pasMep AbIp B aTMocdepe — okojo 50 KM, BEICOTA HX TOSIB-
JIEHUS] — HECKOJIBKO KMJIOMETPOB, YaCTOTa MOSABJIEHUS — NpUMepHO 10 MWIIMOHOB B
rof.

OOBACHUTH NPUYMHY MX MOSBJICHUS TaK U HE YAAJIOCh, MOO €IMHCTBEHHAs TPaJu-
LIMOHHAs BEPCHUSI O MUHU-KOMETaX OKa3aJlach COBEPLUIEHHO HECOCTOSITENBHOM.

VY aBTOpa HET, K COXKAJICHHIO, JAHHBIX O CKOPOCTH BXOXKACHUS 3TUX (DEHOMEHOB B
atMocdepy. Ho s Mory mpenrnosioxkuthb, YTO €CIM OHA Ha MOPSJIOK MEHbIIE TPaIUIIMOH-
HBIX CKOPOCTEN METEOPUTOB U KOMET, TO, CKOPEE BCErO, peub UAET O BXOXKJIECHUU B aT-
Mochepy 3eMi BCEBO3MOKHBIX d(PUPHBIX BUXPEH.

Puc. 50. Puc. 51.
®dotorpadust aTMocepsl 3eMIIn cO CITyTHHUKA, doTtorpadus co CIryTHHKA TOUSYHOTO
Ha KOTOPOH YETKO BHHA 3araoyHast clena BXOXKICHHs B atMochepy 3emaun
aTMocdepHas «asipay» [13] «MHHH-KOMeTb» [13]

Eme Gonbuie pakToB, KOTOpbIE MOXKHO MHTEPIPETUPOBATH B 3TOM KIIIOUYE, MOXKHO
npeacTaBuTh 1o JIyHe. ACTpOHOMBI 32 MHOTHE TO/IbI HAOIIOACHUH 332 3TUM CITyTHUKOM
coOpaiy OrpoMHBIA MaTepuall, KOTOPbI HE JOXHUTCA HU B OJHY W3 TPATULMOHHBIX
BEPCUM — 3TO TaK Ha3blBaEMblE€ «KpAaTKOBpeMEHHbIE JyHHbIE siBiIeHUsD» (KJIA). Onn
HOpakarT HaOMIonaTeNss CBOEH HEOOBIYHOCTBIO, SIPKOCTBIO M 3arajodHoctero. Ha
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puc. 52 npencraBieHa KapTa INIOTHOCTU PacHpeeNICHUs 3TUX 3araJoyHbIX SBJICHUS 110
noBepxHocTH JIyHbl, cocTaBieHHas poccuiickum actpoHoMoM H.B.Kynemobsim o no-
aytopa teicsiuam KJIS, nannble o koTopbix B3sThl U3 KatagoroB HACA. Bcee atu siBie-
HUS YCJIOBHO pacKIacCU(pHUIMPOBAaHbl HA CIEAYIONIUE BU3yaIbHbIE 3PPEKTHI: Ia30BbIe
BBIOPOCHI, TOTEMHEHHS, TTOBBIIICHHE SIPKOCTH, 3((HEKThI KOHTpACTa, 3BE310TMOA00HbIC
BCIBIIIKH, F0JyOOBaThIe CUSHUS, KPACHOBATbIE CUSHUSA, CMYyTHasi BUAUMOCTb, CyMepey-
Hbl€ U TEHEBbIE SIBJICHUS, 3BE30NOJ00HBIE OrHM, JIYHHBIH «30[MaKalbHBIA CBETY,
«TpoTyOepaHIbl»y, BUIUMOCTH 3€MHOM TEHU Ha JIyHHOM OpeoJie. DTH SIBJICHHS HACTOJIb-
KO HEOOBIYHBI, YTO OHHM TOPOAMIHN (DaHTACTUIECKYIO BEPCHIO O JesTeIbHOCTH Ha JIyHe
npyroi muBuau3anuy. [Ipu 3ToM 0cO6EHHO Ba)KHO OTMETHUTh, YTO HAaUBBICIIAS UX KOH-
[EHTpaNys B TIEPBYIO odepenb HaONI0MaeTcsi B paiiOHE CaMbIX HM3BECTHBIX KpaTEepOB,
Takux Kak Apucrapx, Tuxo, Konepuuk, Kemnep... (puc. 53).

Puc. 52. Puc. 53.
Pacnpenenenue nomyropa teicsia KJIA mo 277 HanboJiee aKTUBHBIX JIYHHBIX 00BEKTOB,
JTYHHOMY AHMCKY coryacHo kataiory HACA Ha KOTOPKIX darle Bcero HabmogaroTcess KJIS
1978 r. (koMIbIOTEpHAs TpaduKa U TU3aiH (Tam xe, c. 19)

A.B.Apxunosa) — no crarbe H.B.Kynemosa
«KpatkoBpemeHHble siBiIeHUs Ha JlyHe»
3 xypHana «Hebocsom» (2007, Ne 1, ¢. 18)

C Touku 3penusi aBTopa, Bce KJIS — crnenctBust nmpomomkaronieiicss akTUBHOCTH
3(UpHBIX BUXpEH B pailoHe «y3JI0BBIX» pailOHOB Ha moBepxHocTH JIyHbI. M3 3TOTO CIie-
IyeT OYCHb BaXKHBIH BBIBOJ — €CJIM CO3/IaTh CIICIHAJILHYIO CUCTEMY HAOJIOJCHUS 32
STUMU KpaTepamu, TO MOXKHO OyJeT 0OHApYKUTh d(PUPHBIE BUXPH B MOMEHT HX B3au-
MOJICHCTBUS C TIOBEPXHOCTBIO CITyTHHKA. DTH HAOIIOJACHHUS MOTYT JIaTh OKOHYATEIIBHBII
OTBET O TOM, HACKOJIbKO BBIBUHYTAsl aBTOPOM TUIIOTe3a OJIU3Ka K peabHOCTH.

3aKaH‘-II/IBaSI CTaThIO, 1 6I>I XOTECI paSIIGJII/ITI: BBIBO/JIbI HA ABC 4aCTH.

[lepBast yacTh — Hayka JIOJDKHA YE€TKO M OTKPOBEHHO IMPHU3HATH, YTO OTPOMHOE
MHOKECTBO q)aKTOB BO3I[CﬁCTBH$I Ha HOBerHOCTB IIJTaHCT, OCTABJIAIOIIHUX CaMBIC BIIC-
YATJISIIONIUE CIIEbI, HE MOXKET ObITh OOBSICHEHO B pamMKax TPAAUIIMOHHOW MapagurMbI
HU HpI/I KaKux IIOHYH_IGHI/IHX, YTO CTAaBUT BOHpOC 0 CYH_IGCTBCHHOM paCH_II/IpeHI/II/I 3TOI71
MapajgurMbl ¥ MO CyTH Jejia O HOBOM HAyYHOU PEBOJIIOIUU.

Bropas yacte — mpeioskeHHasi aBTOPOM MHTYUTUBHAs TUIIOTE3a Y(PUPHON Ccpeibl
BcenenHoii 1 BO3MyIeHU B HEW HeceT B ce0e JIUITh OHO JOIYIIEHUE O TOM, UYTO BCE
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YaCTHULIBI — CYTb Pa3yIUIOTHEHHBIE 110 OTHOIIECHUIO K 3QUpPy CHUCTEMBbI. A BCE OCTallb-
HBIE BBIBOJIbI U3 ITOW TMIIOTE3bl HE HYXAAIOTCS B KAKUX-TO HOBBIX TEOPUAX — JUISI UX
MOJTyYEHUs I0CTATOYHO 3HAHHUM 3aKOHOB PacIpOCTPAaHEHUS BO3MYILEHUI B PAa3IMYHBIX
BELICCTBEHHBIX CPENAX.

MpeanoxeHus No opraHM3aumm
Komuccumn no kpatepam TpeTbero poaa

3agauu KOMHUCCHM:

1. CoOparb MakcuManbHO 0OJbIIE MH(POPMALMU O HEOOBIYHBIX (PEHOMEHaxX TUIa
Tynrycckoro (CacoBckuit, bpazunbckuii, Butumckuii. . .).

2. PectaBpupoBaTh 3TH COOBITHS B IIPOCTPAHCTBE U BPEMEHU — 3aKa3aTh (PUIBMEI C
KOMIIbIOTEpHOM aHuMarueil. Yacte Takux guiabmMoB (ocodeHHo 1o TyHrycckomy ¢eHo-
MEHY) MOTJ1a OBl CTaTh KOMMEPUYECKH BEChbMa BBITOTHBIM IIPOCKTOM.

3. OnepaTUBHO KOMaHIUPOBATh Ha MECTa MMOOOHBIX COOBITHI Ha Tepputopuu Poc-
cuu (WIM MO BCEMY MHpY) IpEICTaBUTENIEd KOMHCCHUM B COIPOBOXACHUU CIEIHAIU-
CTOB C HEOOXOIMMON TEXHUKOH Ul MPOBEJICHHs BCEX BUIOB UCCIIEOBAaHUN (BU3Yyallb-
HBIX, XUMUYECKUX, MAarHUTHBIX U T.I.) U ONpOca MO TOPSIYUM CJIelaM MaKCHUMAaJIbHOTO
KOJINYECTBA OYEBHUILIEB (110100HAs AEATEIBHOCTD YK€ BEJIeTCs, YBbI, Ha O0IIECTBEHHBIX
Hayanax KocMmomonckom).

4. IIpoBecTu uccienoBaHUE JTy4yeBBIX KpaTepoB JIyHBI UM IIMPKOB C LIEHTPAIbHOM
TOPKOH C IIeNTBIO BRISIBIICHHS XapaKTepa BEIOPOCOB M CTPYKTYPHI IIEHTPAILHBIX TOPOK. B
cilydyae OTCYTCTBHUS CIIEZIOB TEPMUYECKOI'O OIUIABJIEHHUS M YIAApHOI'O BO3ACHUCTBUS Ha
MOPOJly 3TO CTAHET CEPbE3HON NPUUUHOMN I IEPECMOTPA METEOPUTHON BEPCHH.

5. TIpoBecTn uccinenoBaHME CTATHCTUYECKOH CBSI3UM PACIOJIOKEHUS KpaTepoB Ha
noBepxHOCTH JIyHBI ¢ pa3ioMaMu U IpYTrUMHA 0COOEHHOCTSIME ee moBepxHocTH. Ocoboe
BHUMaHHE 0OpaTUTh Ha JIyHHbIH «OepMyJICKUl TpeyroiabHUK» — KpaTepsl Tuxo, Ko-
nepHuk u Kemep.

6. ITpoBecTH CTaTUCTHUYECKOE HCCIIEOBAHUE CBSI3U KOJBIEBBIX CTPYKTYp Ha IO-
BEPXHOCTH 3€MIIH C pa3jioMaMH B 3¢€MHOU KOpeE.

7. IIpoBecTH uccienoBaHUE LEHTPAJIbHBIX FOPOK Ha 3emJje, B MEPBYIO Ouepelb B
koHyce kparepa Puc (I'epmanus) — ropa llTaitn6epr u kynona B lllTalinxamMmepoBCKO
BrnaauHe (I'epmanus). Llenb uccnenoBaHusi — BbISIBIEHHE B HUX CJIEIOB TUTAHTCKOTO
B3pBIBa (KOTOPOTO HE OBLIO).

Mocxea-Konaxoso, 2004
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