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CeroaHsi Mbl y3H;§M;

YTto Takoe acTtepoua.

Kakue 6biBanv GgonkHoBeHUs 3eMnu ¢ bonee MenkKMmMmu
HebeCHbIMU OOT

Y10 Takoe «3B ».

Kakue 6b1nn meTeoputbl XX cToneTus.

YTO MOXET CINyuYUTbCA N3-3a CTOSIKHOBEHUSA C KOMETOMN.
KakoBbl acTeponabl cerogHs.

YTo 3a 3awuTa y 3emnu ot bombapaupe
\CrnexeHue 3a He6ecHbIMU Tenamud®
- BapuaHTbl 3a\LI.|MTbI. 2
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Ymo makKoe acmepoud. |
B,
 Acmepoud — omHocumersnsHo He6onbLuoe HebecHoe merio
. ConHeyHol cucmefibl, dsuxgyuwieecs o opBumg: 60Kpy2 .
' CornHya. Acmepoudb! 3HaquimensHO yemynarogtgo macce u
pasmMepam rnnaHemam, UMeom HernpasuslbHY ra¥DSpMY;L

fmefom ammocgepbl, Xoms rnpu 3mom u y HUX MOET

MYMHUKU. ~

Tep/vluL-LacmepouO (om Op.-gpe-. aare,ooe/cSng — «noOo6Hb/u
38e30e»y, 3 aamp 7 «36e3aa» u €100¢ — «8UO, Hapy>KHocmb

8blg :gj u 36930 — 8 omsiuype,om nnaHem,
Komophble FEOgHUU 8 meneCKon@b/enﬂdﬂm duckamu.

g’ ToMHOe 0 eHue mepmMuHa «acmepouo» 00 Cux rop He

 Aendemcaiygaarogusuwiumcs. [Jo 2006,200a acmepouobl
hakke HASHEIL MasTbIMU nnaf?mam

o [hasHrM FEoal £ 10 KOMopOMy rnposodumcs

knaccyp UKauuﬂ, pasmMep mera. Acmepouda/v/u cyumaromes
menaf OuaMé‘mpOM 6oree 30 1\4
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CTonKHOBeHMﬂ 3eMJ1V| C 6onee MenKMMM
HeﬁeCHbIMM OG‘bEKTaMI/_I“

y 3eMJ1u MHO)Xecmeo - .. .
,,'-easmo»mocmeu ecmpemumbcn c .
"MesIKuMUu HebeCHbIMU o61=ekmamu
- Cpedu acmeépoudos, op6umsbr
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KOmopbix e pesynomame .. ¥

dnumenkbHozo0 delicmeaus niaHem- . o
2u2aHmos" W epecekame . o i e
opbumy 3emnu, csl He MeHee . i

200 mbicsY 06beKkmoe
duamempamu bkono 100 | s
nnaHema cmarnkue: .\\ L e
nodobHbIMU mena “\w e, Jey) :
pa3 e 5 mbicsi4 nem. [103MiC

3emne kaxobte 100 mg ' “\\ 1en
obpa3yemcsi npumepuo;Z e s
Kpamepoe ¢ rnornepe4YHUKOM OOJE

kM. Mesnikue e acmepouc b[ :)
OCKOJIKU (25151661 MeMpPOoBbIX "
pa3mMepos, KaMHU U MNbl/iesble. SN
Yyacmuubl, 6K/TIO4asl U KOMEMHO20_ . = . = 8
MPOHCXO0XXO0eHUsl) Henpepblthr \\% Qe e
nadarom Ha 3eMJiio. b ;
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«3Be34Hble paHbIl»

e [lpu nadeHuu KpynHo20 HebecHoO20

. meJsia Ha NosepxHoOocmMb 3eMsu
obpasytomcs kpamepbl. Takue
cobbimusi Ha3blearom
acmponpo6nemamu’ 3ee36Hbuwu
paHamu”. Ha 3emMne oHU He O4YeHb &
MHO204UCJ1eHbI (Mo cpasHeHUlo C
JlyHoli) u 6bicmpo canaxusaromes
rnood delicmeuem 3ppPo3uuU U Apy2ux
rnpouyeccos. Bce2o Ha noeepxHocmu
nnaHemsl HaudeHo 120 kpamepos. 33

_ kpamepa umerom ouamemp 6osbee
»,aeM S KM u eo3pacm okosio 150

1 HO8 Jjiem.

. 0b11 ebisiesieH 6 1920-
Ol jbsieosia, Yymo e
umame

0. K Damepa -

pacyemam yueHbix maxoii kpan D MO2
obpa3osambcsi npu cmonKHoe L

duamempa.



Mo AaHHbLIM COE
BCero 3a nocrepq,
MUSNIM@HOB JeT Mk
p,eBﬂTl(BblmwpaHu XXUBbIX
opraHn3moB co cpek |
UHTepBanom B 30 m
net. 3Tu KatactTpod
cBsi3aTb C NageHnem
KPYNHbIX acTepqQuaoB

OTmeTum, yYTO A cTa




cTepouabl B Poccum

Ha meppumopuu Poccuu,
8bI0€EIISAI0MCSH HECKOJIbKO
«36€30HbIX PaH». Ha

b

KM U 6o3pécmom
MUJT/TUOHO8 nfemg,,

KOmopozao oueHueaem
180 munnuoHos nem,

3. Kapckas - ouamempom . L .
65 km u so3pacmom - 70 o R
MUJT/TUOHO8 5iem. o E Y




CCKUM cloeHomeH

'TyHFyCCKVIVI O6‘beKT KO1YpbW| BbMBan B3pbIB
MOLLHOCTbI0 20 MeraToHH Ha BbicoTe 5-8 KM Hag

. MoBEpPXHOCTL0 3emnu. [Ins onpeaeneHnst MOLHOCTY
B3pbiBa €ro npupasBHUBALIOT NO pa3pyLuarLemy
BO3ENCTBMIO Ha OKPYXXatoLLy0 cpeay B3pbiBY
BOOOPOAHON BOMOBbLI C TPOTUIOBBLIM 3KBMBANIEHTOM, B
AaHHOM cny4vae B 20 MeraTtoHH TpoTuna, 4To
NPEBOCXOAUT SHEPruio SAEePHOro B3pbiBa B I.
meocmma B 100 pa3 lNo coBpemeHHbIM OLieHKaMm

a uacmratg ot1 go 5

: THOE T&NO BTOPrinocCh B
npenenbl 3eMHOI/I at™m epbl 30 hioHsa 1908 roga B
baccenHe peku nOﬂ,KaMeHHaFI TyHryCKa B Cnbupu.

HauunHasa ¢ 1927 r.,.Ha mecTe nageHns TyHrycckoro

aKcneanLmm pycckux yyeHbiX./BE
4To B paguyce 30 km OT MecTa B3pBlea y,u,apHom

cTan NPMYNHON OrPOMHOrO JIECHOFOM .
COMNpoBOXAarcs CUIbHbIM 3BYKOM. OFPOMHOWN o
‘ N OKPECTHbIX 1} "
(O4eHb pegkux B Taunre) cen Habnogamy ' }

- Heobbl4arHO cBeTrble Houn. Ho HY oA
SKCrneanumMn He HaLuna HY O4HOro Kycov Ka

MeTeopuTa.

MHornm 6onee NpuBLIYHO ChbllaTb CIIOBOCOYETAHNE : v
"TYHryccknm meteoput”, HO Noka 4OCTOBEPHO HE A TR TR

M3BECTHa Npupoaa 3TOro ABNeHus, y4eHble g i AN
NPEAnoYUTaKOT NOMNb30BATLCH TEPMUHOM "TyHFyCCKI/II/I

doeHOMeH".



MeTeoputbl XX cTonertus

* U3 6onbuwux
Memeopumog XX
cmosniemusi ’
3acnyxusaem Vil s
8HUMaHue - S
Bpasunbckasa

- TyHeyska. OH ynan

- ympom 3 ceHmsabpsi
1930 2. 8 563ﬂf05HOM
patioHe AMa30HKU.
MowHocmb 83pbiea
bpa3urbCKkozo
Memeopuma %
coomeemcmeosaria ~

- OOHOU Mez2amoHHe.

@MPM’ERS.RUD

/



CTOHKHOBeHVIe c KOMeTOVI ,

. Bce CKa3aHHOe Kacaemcsi CmoJsikHo8eHuUl 3emnu ¢
KOHKpEemHbIM meepObiM MesioM. A 4mo Xe Moxem
rpousoumu rpu CMoJsIKHOBEHUU ¢ KOMemod,
'02POMHO20 paduyca, HaYUHeHHoU Memeopumamu? Ha
3Mom 80ripoc rioMmo2aem omeemumae cyobba
nnaHems! KOnumep. B urone 1996 2. komema
LLlymeukep-Slesu cmornkHynacs ¢ Konumepo
200a 00 3moeQ.Mpu MpPoxoxoeHuUU amou kgMems| Ha
paccmosHuu 18 mbicsa4 KurioMempoe
ee S0po packosioriocb Ha 17 OCKOJIKO MEpPHO Mo

100 munnuoHoe Me2amoHH. Ha goomoepacpusix
Kocmu4yeckoao merieckona um. Xabbna (CLLUA) sudHo,
4Umo 8 pe3yribmame Kamacmpoghbl Ha nogsepxHocmu
KOnumepa obpasoeanuck cuzaHMcKUe memMHbie
nsamHa - 8bI6pPOCKkI 2a3a U MbIfiU 8 amMMOC e R uGuEs
Mecmax rnarseHusi ockosikos. lNsmHa
coomeemcmaeosarsiu pasMmepam Ha




 AcTepouabl CerogHs.

[MocrnenHue roabl No paguo, TENEBUAEHUIO
M B rasetax Bce 4alle nosBnsaTcs |
- coobLLEeHNst 0 NpubnmxkaroLmxes K 3emne: R
actepougax. JTO He O3Ha4yaEeT, YTo Ux . | \
CTano 3HaunTenbHo 6onblue, Yem paHblLe. | |
CoBpeMeHH 6mo,u,aT,eanaﬂ TEeXHMKa
. MOSBOJSISAET | Tb KMNTOMETPOBbIE

" 06bekTbl Ha 3HaY OM PaccToAHUM.

B mapte 2001 roga ac epouna "1950 DA",
OTKpbITLIN ewe B 1950 roay, nponeTen Ha
paccToaHun 7,8’ MUIMMoHa KUBOMETPOB OT
3emnu. Bbifl UsMepeH ero au;
kunometpa. Paccuntas Rapan
opbuTbl, 14 aBTOPUTETHLIX amMeP
acTpoHoMa onyonukoBanu AaHHI
npecce. 1o nx MHeHuto, B cy660
16 mapTta 2880 roga aToT acTepOUMMOXKET
CTOSIKHYTbCA ¢ 3emnen. [Nponson ~B3pb_IB
MOLLHOCTbLIO 10 ThiCAY MEeraToHH.
BeposaTHOCTb kKaTacTpodbl OLLEHNBAETCA B

0,33 %. HO y4yeHbIM XOpPOLIO N3BECTHO, YTO

TOYHO BblMNCNUTL OPOUTY acTeponga

KpanHe CNOXHO n3-3a HeNpeaBUOEHHbIX B b
BO34ENCTBUI HA HEr0 CO CTOPOHbI APYrnx s R B
HebecCHbIX Ten. & : ‘ - ’ '




AcTepounabl cerogHs

« B Hacmosuwee spems uzsecmHo okosio 10
acmepoudos, cbnuxaruwuxcs ¢ Haweu
nrnaHemou. Yix duamemp - 6oriee 5 km.
[lo oueHkaM y4eHbIx, makue HebecHble
meJsia Mo2ym CMOJIKHymbCs ¢ 3emriel He
yauwe, Yem o0uH pa3 8 20 MusiuoHos8
em.

» [nsa KpyrniHeuwezo rnpedcmasumeris
ronynsayuu acmepouoos,
npubnuxarouwuxcs K 3eMHou opbume, -
40-kunomemposozo [ aHumeOa -
8epPOSIMHOCMb CMOJIKHOBEHUS ¢ 3emneu
8 briuxxauwue 20 MUsIUOHO8 5iem He
npessiwaem 0,00005 npoueHmMa.
BeposimHocmb Xe CmoJfikHO8EHUS C
3emneu 20-kurnomempoeo2o acmepouda
3poc oueHusaemcs 3a mom e rnepuod
rnpumepHo yxe 8 2,5%.




AcTepounabl cerogHs

* Y4yeHble nodcyumarnu, 4Ymo 3Hepaus
~coydapeHusi, coomeemcmeytouwias
CMOJIKHOBEHUI ¢ acmepoudom ouamempom 8
KM, OOI/mKHa ripusecmu K Kamacmpoge
eno6aanoao Macwmabageo coguzamu 3eMHOU
Kopbl. [lpu amom pa3mepgkpamepa,
obpasyruwe2ocs Ha noe@bxHocmu 3emru,
bydem nipumepHoO pas 00 km, a any6UHa
Kpamepa byoem nuuwi 8a MeHble
MOonuuHbI 3eMHOU KGC

« Ecriu kocmu4eckoe merio He ﬂenﬂemc;q
. acmepouaom , h

HUST C 3emneil
mpoguyeckuMuU Oris
eliezo pacceusaHusi

6uocqbepb/ u3-3a cu
KOMEemHOoz20 selwjecmeaa.

rewalls.com



Cne>|<eH ne 3a HeGeCH bIMU TeNamu
leo6b/ 3au4umumb 3emsiro om ecmpeyu ¢ KocMu4ecKkumu eocmsamu, bbina
op2aHu308aHa criy»x6a rnocmosiHHoO20 MOHUMOPUH2a (CriexKeHusl) 3a eceMu
~obbekmamu Ha Hebe. B kpyrnHbix obcepsamopusix 3a HeboM criedsim mesiecKoribl-
pobomel. B amou npozpamme yyacmeyrom b6orbwuHcmeo obcepsamopul mupa,
KOmMopble 8HOCSM €80U MOCUsIbHbIU 8K1ao. ‘ |

~ BHedpeHue cemu VMIHmepHem 6 xu3Hb fitodell ro3eosnusio 8cem acmpOHomaM-
mobumernsam NooKoYumMecs K amomy brnazomy derny. Co3daHa eeb-cems
MOHUMOpUHaa acmepoudHot ornacHocmu. NASA obbseusio o c030aHUL\80

8CEeMUPHOU" cucmeMbl MOHUMOpUHaa acmepoudHoli onacHocmu, romyduswed

 HaumeHoeaHue S@bky. Cucmema coszdaHa, 4mobbl obneayums o6LueHue MEXOy
y4eHbIMU pU OMKPAIMUU He6eCHbIX meri, HeCyuwux fIomeHyuasbHyr yeposy Hawel
nnaqeme. ~

1

[Nodnemarowiue K Be/vlne _
mMempos Mo2ym 6bims Qb
paccmosiHuu okos1o 1 muriil
(OecssmKu u comHU Mempos
3Ha4YumersibHo borbWwux pac

£

cMuYyecKue npuwenbub/ paslvlepon/l CBbIWE HECKObKUX
XKeHbl COBPEeMEeHHbIMU OnmuYyeckumMu cpedcmeamu Ha
Ha KM om nnaHemsl. bonee KpynHble 06bekmbl
amempom) moaym 6blmb 3ameyeHbl U Ha.

= |




BapVIaHTbI 3awuThbl

Mmak o61=ekm o6Hapy)KeH U OH deucmeumeano npu6nwkaemcn K

, 3eMJ1e lMucamenu-¢gpaHmacmel U y4eHble-aCMmMpPOHOMbI CX005IMCsi 60

'MHEHUU 0 moMm, Ymo cyujecmeyem ece2o dea 803MOXHbIX 8apuaHma
3awumeil. ﬂepeblu yHU4YmMoxxums o6bekm ¢pusuyecku - noéopeame,
paccmpensmsb. Bmopoli - usameHus e2o opbumy, npedomepamumab

- cmoJsikHoeeHue. HedaeHo npaeda rnosisusiocb coobwieHue o mom, Yymo
npudymanu ceoeobpa3sHyto nodyuwkKy 6e3onacHocmu, KOmopyto Hado '

pa3eepHymb e Mecme rnadeHusi KOcCMu4ecko2o mena. Anu \

| ! HO pa3pabambiearomcsi eéepcuu 06 3eaKyayuu

. 3eMJIsiH Ha' ye ‘naugx'ny e ConHequu unu da)Ke dpyaou




BonnowyeHune nepB (oK
nepeyncrieHHbIX CroGt
oyeBMaHO. Hago ¢ n@
pakeTbl 4OCTaBUTb T
B3pbIBYATOE BELLECTH
B30pBaTh ero. MoxHO
OpraHv3oBaTb KOHTaK d
SAEPHbIN B3PbIB Ha
noesepxHocTu. Bece ST
AOIKHO anBecT,M;.-*

6esonacHble 9]
Boripoc nuiu: K , »
B3pbIBYATOrO = -Mi(e (e _

AOCTaBKe €ro - yyexle’ | /\
TpaekTopun acTey m-,
KOMETbI, AOCTaTOYHO
yOaneHHbIX oT 3emaun. .
Cnocob nogpbiBa - by
KOCMWYECKOro Tena * &
APUMEHUM JFTULLb ;m' | MaJ'IbIX
OOBEKTOB, TaKkekKak B
pesynerare QMeHbleé 4

paccunThIBE w.-‘s» Ty* " ,- - W i
ManeHbKNESESSKONIKM, N Sl A

croparoLLAEes ar 'oc.cpep\_.,_ '~
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« C 6onbUimu TEMaNM crioXHee. Becrneacrtene orpaHMYeHHOCTH
BO3MOXH2§T6M co peMeHHBIX NoapbIBHbIX CPEeACTB, nocne
B3pblBa MOLYT OCTaTbCcs HEGRRPEBLLNE B aTtMocdepe
GonbLUme OBIOMKM, KONIEKTUBHOE AECTBUE KOTOPbIX MOXKET
BbI3BaTb ropasgo 60nh,my+o (amaCcTpody, Yem
nepBoHavanbHOe Teno. A TaK' [MPAKTN4ECKN HEBO  OXHO -
paccumTaThb Konmf-l“éc‘rso ocKorl CKOPOCTU U
HanpaBneHus ,D,BM}KeHI/IFI TO U C 'o6neH|/|e Tena
CTAHOBUTCS COMHUTENbHbLIM MpPEe



e bBbosiee uHMepecHbI crnocobni | g &
uU3MeHeHusi opbumsbi Kocmu4yetkozo e
~mesna. dmu cnocobbI xopowu 05151 mer
KpynHbIX pa3mepos. Ecnu Mbl umeeMm
KomMemy, Npubnuwxaroulyrocsi K 3emiie,
mo npeodsiazaemcs ucrnosikdoeams
cyb6r1iumMayuoHHbIU 3¢hheKm

A

ucnapeHue 2a30e ¢ rnogepxHocmu B | ﬁ*
oyuujeHHol Yacmu si0pa KOMemal. i d
Imom npouyecc npusodum K | ~ e

603HUKHOBEHUK peakmueHbIX CuJl,
3aKpy4uearoujux Komemy e0Kpy2 ceg
cobcmeeHHOU ocu epaweHust, U ;
U3MEHEeHUIo m Hﬂpaekmopuu ee de
3mo OYeHb HanomuHaem
"3aKpy4eHHble" 20s1bl 8 ¢hymbg
' meHHUcCe, Ko20a MsY Jlemum:g

mpaekmopuu. BosHujpaem eqs ;
oyucmums s10po? [j5s amo2@le e £
npeg@nazaemcsi MHoXxecmeo BHG ,

 pakembl inu e3pbieHas-eosiHa 8kt
oyucmsim 4acmb siopa KOMembl. \

a5 ¢ 4, / :
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* To e MOXHO caernaTtb U C aCTep n
Ho B aTom crniyyae npennaraeTct@
npenBapuTeribHO MOKPbITh YacT
NoBepxHOCTU MerioM. OH HaYyHET Jiji
OoTpa)kaTb COSTHEYHbLIE JTy4MN. BogH ‘ ‘*"* '
HepaBHOMEpPHOCTb Mporpesa ero "Ter
N3MEHATCHA CKOPOCTb U HanpaBneHme
BpalLLeHVs BOKpYr CBOEWN OCu. }J,anee
6yneT I'IpOVICXO,EI,I/ITb Kak C ,

"NoaKpy4eHHbIM" MAYOoM. ToNbKO, BOT . g‘
Mera HyHo byaer MHOTrO: AmepMKa .
y4yeHble nogcuntanu, 4ro A M3MeH
opbuTbl acTeponaa "1950 <
notpebosanock 661 250 Tbl@ﬂ\-l TOH,
Mena, a JOCTaBUTb ero Ha ﬁcTe og
moryT 90 NONHOCTLIO 3arpyPKet ;ﬁ

«itmna "CaTtypH-5". Ho npu g
' cToreTne ero opbuTa oTKIl
15 ThiCcAY RvmowleTpOB

- CepbesHo o6¢y>manc;| cn
BblBeAEeHUNS Ha op6|/|Ty acT

OonbLON conHeYyHow baTta TOObI
acTepou BCTPETUICS C Hew a Obl
3acTpsina Ha ero noBepxHa OTpaXkad

COnHeYHble ny4n. Pat HOTO MULLYT. .
O KocMUYecKkux kopal , CMIOCODHbIX -,
TpaHcnopTMpoBaTk aCTepomp, noganbLue
oT 3emnu. Ho noKa Ha npakTuke He OblT
NMPUMEHEH HN OAUH U3 I'IpI/I,EI,yMaHHbIX :
Cnoco0boB..
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