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_  KOCMOHABT KPHKAJIEB: I1OJIET JUTHHOIO B JXM3Hb

IlonynsipHast B HacTos11ee BpeM

° CYILIeCTBYeT MHOXXeCTBO
CIIOPOB Ha TeMYV: « YI'PO3BI 13
KOCMOCa».

OOBEeKT MccIeI0BaHM:
HeOecHBIe Tejla, KOTOpble MOTYT
IIOCITY>KUTD YI'DPO30W IS JKM3HU
YyeJI0BevYecTBa.




eJIb:
VI3YUYUTE
BO3MO>XHBIE
yI'PO3bI 113
KOCMOcCa "
METOIbI
3AIIIUTHI

3eMJIV OT
yIpo3 13
KOCMOCA.

www.popmech.ru




3agadu:

IIOHATh, YTO IMEHHO
yrpoxaetr 3emiie,
IIPeCTaBUTD
BO3MOJKHBIE CLIeHapun
KaTacTpod,
CUCTEeMaTU3UPOBaTh
YI'PO3bI I 3eMJIIN M3
KOCMOCa,
pa3padoTaTh TPOEKT
3alTHL.




CoJHeYHBbIe BCIBLIINIKH

COJ'IHI_IG BBI6paCBIBa€T ITOTOKH 3aps’KCHHBIX YaCTHUI[, KOTOPBLIC HJOJCTAKOT HO 3eMiin 3a
CUHUTAHHBIC YaChbl.

YpoBEHb CpEIHUU
OMAaCHOCTH

BeposTHOCTE  BBICOKAs

Bo3moxkHBIE ~ BBIXOH M3 CTPOS WIH ITAJICHUE

MOCJEJACTBUSL  CITYTHUKOB, HAPYILICHUE
PaIMOCBA3H, SHEPTONUTAHUS,
paavanoOHHas OMTACHOCTh JJIsS
BO3YIIHBIX CYJIOB

BepositHbie HECKOJIBKO pa3 B MAKCUMYyMax
CPOKH COJIHEYHOTO IIMKJA (C IEPUOIOM B
HacTtymieHuss 11 ner)

Mepsl IIOCTOSSHHBI MOHUTOPUHT
IPOTUBOJECUC  COJIHEYHOU aKTUBHOCTH,
TBUS IIPOTHO3UPOBAHUE U YUET ITUX

JAHHBIX B paboTe



[TocimencTBust MEpPBOM 3apETUCTPUPOBAHHOW BCIBIIIKKM - BbIXOH W3 CTPOS
TenerpadHbIx JUHUN B cCeHTA0pe 1859 roga, BCIONIOXH MOJSIPHOTO CUSHUS MOXHO
OBLIO BUIETH Aaxe Ha [ aBalisx.



Benbimku mpoucxoast
MMOCTOSIHHO. 3a 11-1eTHuM MUK X
HacuuThiBaeTcs okoJio 37 000, HO
MPEACTABJISAIONINX CEPHE3HYIO
OMACHOCTH OKOJIO AecsaTka. OnHako,
HECMOTPS Ha BCE HAIIX 3HAHUA,
IIPEACKA3bIBaTh BOSHUKHOBECHHE
BCIIBIIICK YEJIOBEUCCTBO IIOKA HE
YMEET.




CTo/JIKHOBEHHE C ACTEPOUIOM

AcTepoun0B, COMMKAOIINXCS C 3eMIICH,
cerogus 6osee 7000. 6000 U3 HUX TPUUKCICHO
K Kareropuu onacHseix, mpudyeM 1000 u3 Hux
MPECTABIISIIOT BBICOKYIO OMTACHOCTb.

YpoBeHb
OITaCHOCTWM

BeposarHocTh

Bo3sMmoyxHbIe
IIOC/IeIICTBIS

BeposarHbie
CPOKM
HaCTYyIUICHM

Mepnl
IIPOTMBOIEVICTB
1281

BBICOKUM

HEeBbICOKasa

r110eJIb MVJUIMOHOB JIIOeN U
9KOJIOTrMYecKas Karactpoda,
KaTacTpodnyaecKye
VI3MEeHeHVs KJIyMaTa

BEPOATHOCTD CYIIIeCTBYeT
BCerya, JaTa «I10f
riogospenmeM» — 2036 roz

MOHWTOPVHI, MEPHI 110
VB3MEHEHIO KypCa acTeponia
Wi ero YHMYTOKEHNMIO




KomeTHasn yrpo3sa: HC BCC Op6I/ITBI KOMCT N3BCCTHBI, U OHU MOT'YT ITOSABUTBCS BOIM3HU
3eMiu HCOXHNIAHHO U C JIF000T0 HaIIpaBJICHUAI.



BeposTHOCTh CTOJIKHOBEHHUSI MEHSIETCSl B 3aBUCMMOCTH OT pa3MepOB HEOECHOTO Tera.
[Tonepeunnk TyHTyCCKOTO TE€la OLIEHUBAETCA NPUMEPHO B 50 M, WM CTOJIKHOBEHHE C
NOJIOOHBIM 0OBEKTOM BO3MOXKHO pa3 B €TO JieT. CTo JIET ¢ TeX MOp YK€ NPOILIO0, ¥ 3HAUYUT, MBI
MOXKEM KJaTh MOBTOPEHUA. A BOT OOBEKTOB C JCCATUKUIOMETPOBBIM MOMEPEUHUKOM MOKHO
HE XKIaTh.



YpOBEHBb OITACHOCTH

BeposaTHOCTB

Bo3MokHBIE TTOCTENCTBUS

BeposiTHbIE CPOKM HACTYILICHUS

Mepbl IPOTUBOAECUCTBUSA

CTOo/IKHOBEeHMe C
IJIaHeTOM

CTonkHOBEHME JABYX IUIAHET — 3TO
OTPOMHOE MO CBOMM MacIiiTabam COOBITHE,
KOTOpO€, KaKk TMpaBWIO, MOPUBOJUT K
YHAUTOXEHHUIO OOOUX €r0 YYaCTHUKOB.

BBICOKHUH
O4YEHb HU3KAA

YHUUTOXKEHHE 00eHX IIaHET, *KU3HU Ha HUX (€CIIH
MPUCYTCTBYET), 00pa30BaHKE aCTEPOUTHOTO MosIca C
MOCJICAYIOIIMM MOBPEKICHUEM JAPYTUX IIJIaHET
CHCTEMBI

HCU3BCCTHBI

nepeMeleHre 3eMIIM ¢ yTH OpoAsYeH TIJIaHeThl



Yuensle llBenmapumn 3assmimy,
uro JlyHa BO3HMKIa W3-3a

CTOJIKHOBEHWIS Semiim C
OOJIBIIION OJry>kmaroren
IUIAHETOV. CrosIKHOBeHMe

IUIaHeT,  HOpOM30IUIo OoJlee
JeTblpex MWUIMAPOOB  JIeT
Haszag. B 3emimo Bpesascs
0o0BeKT pasmepoM ¢ Mapc, 1 ot
"2 3eMJIV IIOJIETeNIV "Iy X VI IIephs
.~ B pasHble CTOpOHBIL. Heckosbpko
. # OCKOJIKOB OObeIVIHIIIVICE,
49 co3maB HOBOe HeOecHOe TeJlo -
¢ Beunnbmt criyTHVK 3emi JTyHy.

VccirenoBaHus 11po0 ¢ OosibIvix D1yomH JIyHBI IIOKas3asy, 4To HOpoga CX0XKa ¢ COCTaBOM
Semim. OTCrOIa ¥ IOSIBMIIACh THIIOTE3a, YTO TOJIHBKO CTOJIKHOBEeHME 3eMJIN C IJIaHeTOom
MOIJIO CO3aTh HOBOE KOCMMYECKOe TeJIO 3a CYeT OTKOJIOBIINXCS KYCKOB.



B 2004 romy ydeHble cTajli MHOTO BpeMeHM yOeJIATh M3YyYeHUIO KOPMYHEeBOIrO KapsiviKa, Ha3BaHHOIO
c1oxHbIM MeHeM 'IDnanera 2M1207". PanHee mipenrosiarasiocb, 4TO OHa HaXOOWUTCS B HENOCPeNCTBEHHO
O7M30CcTM OT APYTrOro KocMm4eckoro oobekTa - MeHbIlel o pasMepaMm 2M1207b. Cunranocs, 4TO BTOpasd,
Kak 1 JIyHa, IpocTo gBIIsieTcs CIIyTHUKOM OoJlee B3pOCIION IUIaHeThl, HO HeJlaBHIe YeTKye CHVMKM IToOKa3aIn
- 3TO OfHa IUIaHeTa. To ecTh MX M3HA4YaJIbHO OBUIO JBe, HO OHM YMYOPWINCh CPacTUCh U Telephb APY>KHO

XUBYT.



YpOBEHb OMMACHOCTHU

BeposTHOCTB

Bo3MoskHBIE TTOCHENCTBUS

BeposiTHbIE CPOKHM HACTYTUIEHHS

Mepsbl IPOTUBOACUCTBUSA

B3psbIB 3Be3q B
KOHIIE MX
)KM3HEHHOI0

450 MiTH. JIET Ha3aa HAa 3EMJIE HMCUYE3JIO

oosiee 85% BHUIOB MOPCKOM 11;[;}41(@1@

OPpUYMH -  B3pBIB  THIIEPHOBOM
Hemojaleky (M0 KOCMHYECKHM MeEpKam,
pasymeetcs) ot CoJHIa.

BBICOKHUI
O4YeHb HU3KAA

YHUUYTOKEHUE 030HOBOTO CJI0S, KHCJIOTHBIC JOK]IH,
MAacCOBO€ BBIMUPAHHUE BU0B, OXOJIOJAHUE,
HACTYIUICHHE HOBOT'O T7100aIbHOTO JIETHUKOBOTO
Nepuoa,

HCHU3BCCTHBI, B CPCAHEM Pa3 B HCCKOJIBKO COTCH
MUWJIJIMOHOB JICT

HET



MOoIIHBIN TOTOK
W3JIY4YCHHUS OT B3pHIBA,
IIPOU3OIICAIICIO Ha
PACCTOSSHUU B HECKOJIBKO
THICSY CBETOBBIX JIET OT HAC,
HCITBITACT 3HAYUTEIIHbHOE
MorJIoleHue B armocdepe u
110 TIOBEPXHOCTH 3€MJIH
JTOMJIET y>KE€ 0CIIa0JICHHBIM.




B3pbeIB 3BE31bI «3aT€MHHUT» arMocdepy, W NioOalibHas TeMIeparypa
PE3KO YIAJET, UYTO MOXKET IMPUBECTU K HOBOMY JIEAHUKOBOMY IIEPUOLY.




HNHomIaHEeTHOE BTOPKEHHUE

AMEpUKaHCKUU OM3HECMEH Kenner
ApHonba 3asBui, 4ro 24 wuroHA 1947 roma
HaOJTIOn A HaJI IIITaTOM Bammunarron

HCOIIO3HAHHDBIC JICTAIOIINC OOBEKTHI!

YpOBEHB HU3KUHU
OMAaCHOCTH

BepositHOCTB HU3Kas

Bo3moxHbIe MPAKTUYECKU JIIOOBIE
NOCJIECTBUSA

BeposiTHbIE CPOKM ~ HE ONpeAeeHbI
HACTYTUJICHUS

Mepsl TEXHUYECKUM IIporpecc B chepe

MPOTUBOJACUCTBUASL ~ BOOPYKEHUH, BBIXOI B
ITyOOKHI KOCMOC, TOIBITKA
YCTAHOBUTH KOHTAKT MEPBBIMU



IlepBbIM B HCTOPHMM TOCIAaHHEM OBLIM JBE MACHTHUYHBIC IIACTHHKHU,
YKpPEIJICHHbIE Ha KOpIIycax OCCHMJIOTHBIX KOCMHYECKHX armapaTroB B 1972 u B
1973 rony. Ha kKaxgou IJTACTUHKE COAEPKAJIOCH ITOCIAHUE: TOJOXKEHUE 3EMIIH,
cxema COJTHEUHOM CHCTEMBI, H300paKeHNE MY KUMHbBI U KESHIITUHBI.



VYrpoza 3emiie B BHJE HAIIECTBUS HHOIJIAHETHBIX 3aXBaTUYUKOB — 3TO
MOCJICIHASA yrpo3a U3 KOCMOCa, KOTOPYIO ClielyeT paccMarpuBaTh. HeT HU OJIHOTO
J0Ka3aTeIbCTBA CYIISCTBOBAHMS MHOIUIAHETHBIX IMBUIIM3ALIMHI, U YK TeM 0ojiee ux
arpeCCUBHOIO HaCTPOCHHS.



YpOBEHBb OITACHOCTH

BepostHOCTB

Bo3MokHBIE TTOCTENCTBUAS

BepostHbie cpoku
HACTYIUICHUS

Mepbl IPOTUBOICUCTBUSA

OCMUYECKUM MYCOPp -
e 0e300MaHBIN XJIaM

«KocMuueckuii Mycop» — BCE, 4TO 3allylIEHO
YEeJIOBEUECTBOM Ha OpPOHUTY, HO YK€ MEpPEeCTalio
€My CIYXXUTh M 3TO HECKOJbKO MUJLJIMOHOB
O00BEKTOB UCKYCCTBEHHOT'O MTPOUCXOXKICHUS.

CpeIHUM
100%

BEIBOJ] 3 CTPOSI KOCMHYECKHX aIllaparoB, B TOM YHCIIC
MUJIOTUPYEMBIX, TIOJIHOE IMPEKPaICHNE KOCMUYCCKUX
3aITyCKOB

nukK mpooiaem — 2030-2060 rojbl

YBEJIIMYEHHUE CPOKa PAa0OTOCIIOCOOHOCTH KOCMUYECKUX
amnraparoB, KOJUYeCTBa KOHCTPYKIIMOHHOTO MyCopa,
COBEPIIICHCTBOBAHHUE 3alIUTHI KOpaOeH, B MEPCIEKTUBE —
OYHCTKA OKOJI03€MHOTO MPOCTPAHCTBA



MoxxkHo i yoparb mycop ¢ opout? Iloka Takoro BapuaHTa HE CYIIIECTBYET.
Npen MHOro — BpoAE HAMOPAXUBAHUSA HA MYCOpPE JibJa C LEIbI YBEIUYCHUS
MacChl OOJIOMKOB M YCKOPEHUS CXOXKJICHUS K TIJIOTHBIM CJIOSAM aTMOC(hEPHI.




Kocmuyeckasa yyma:
buopucku

MuKpoopraHu3mMbl WIM WX CIOPbl MOTYT
MyTENIECTBOBaTh B KOCMOCE Ha MOBEPXHOCTHU
WM BHYTPU METEOPUTOB, CTOMKO MEPEHOCS
KOCMHUYECKYIO paJHallMi0 U Jaxe Nepena
TEMIIEpATyp HpH BXOAE B aTMOchepy 3eMIIu.

YpOBEHBb OIACHOCTHU OT HU3KOTO 0 BBICOKOTO
BepostHOCTB HU3Kas

Bo3MoxHBIC IHOCJICACTBUA 3360H€BaHI/IH, BbI3BAHHBIC BHC3CMHbBIMHW MUKPOOPIraHU3MaMH
HJIM 3CMHbBIMH, MYTHPOBABIINMHU (I/IBMGHI/IBIHI/IMI/ICH) BO BpCM:I
MCKKINUIAHCTHOI'O ITYTCIICCTBUA

BepostHbie cpoku MOCJIE BO3BPAIIEHUS HA 3EMITIO CITYCKAaE€MBbIX armnaparoB
HACTYIJICHUS MEKIUIAaHETHBIX dKcneauunil. bavxkaitmas muccus — «doboc-
TPYHT», BO3BpaleHne HameueHo Ha 2014 rox

Mepsl IPOTUBOJAEUCTBUSL ~ KapaHTUHHBIEC MIPOLIEAYPbI



DKCIepuMeHT « bHOpPHCK», TTOKa3al,
YTO MUKPOOPTaHU3MBbI BIIOJIHE
CITOCOOHBI BBIAEPKATh
MHOTOMECSIYHOE HAXO0XKICHUE B
YCIIOBUSAX KECTKOM KOCMUYECKOU
paanalnu 1 nepenagoB TEMIEpPATyp Ha
OKOJI03eMHOM opOuTe. [ToBEepXHOCTH
METEOPHUTOB IIPHU BXOJI€ B 3€MHYIO
arMocdepy CUIIbHO pa3orpeBaeTcs, HO |
BHYTPH MOTYT COXPaHUTHCS BIIOJTHE
KOM(DOPTHBIC YCIOBHSI.




Ho 0ojiee  BEPOSTHO
3apaXCHUE APYTUX IUIaHET

HaITAMH 3eMHBIMU
OaKTEpUSIMH. s
peaOTBPaICHUS TaKHUX
CILICHApHEB pa3paboTaHbl

CIICIMaJIbHbIC KapaHTHHHBIC
MPOLIEAYPHI.



BBIBOIOBI:

CrcteMaTU3MPOBaJI COOBITHS ~yTPO3bI I XKM3HI UeJloBeKa
*CoJtHeYHbIe BCITBIIIIKI
*CTOJIKHOBEHVE C aCTepOVIOM
*CTOJIKHOBEHME C IUIaHEeTO
*/IHOoIUTaHeTHOE BTOP KEeH e
*B3pbIB 3Be3b1
*Kocmmueckun mycop
*Kocmmueckast uyma

/3y4vuT BUIBI KOCMMYECKOTI'O BO3IEVICTBYIA Ha JKM3HB YeJloBeKa.
BeIsicHWIT cTerieHb OITacHOCTY Pa3HBIX BUIOB KOCMIYECKOTO BO3IeVICTBL.
Onpenemai BepOATHOCTb HACTYIUICHNS KOCMUYECKMX yIPO3 U
M3y4Wwl HOCJIECTBMS KOCMMYECKOTO BO3[EVCTBUMS, a TaK >Xe cobpas u
ITPEJITIOIOXKIIT BO3MOYKHBIE CITOCOOBI 3aIIUTHI OT HUX.

«MoryT vt Iy 3aIInTUTb ce0s OT yrpo3 13 KocMoca?»- MOs TUIIoTe3a
IO TBEPAVIIACS.



3aK/IIOUeHe

[Tpobriema npegoTepaLleHNst ONacHOro BIUAHUSA
KOCMOCa BCe elle gareka oT CBOero peweHud. Ha ocHoBe
NpoBeAeHHbIX nccregoBaHM MOXHO rOBOPUTDL
O CYLLECTBEHHOM 3KOHOMWYECKOM YyLLepPOE npu
CTONKHOBEHUWN C acTeponaoM, NOXoXXNMm Ha Anodguc.
ConHeYHbIE BCMNbILLKK TakKe HE NMpuUBeayT K rnobanbHoun
KaTacTpode, a BOT KOCMUYECKUN MYCOpP ABMAETCH
aKkTyanbHOW 1 3rioboaHeBHON Npobriemoint. Bece B pykax
yeriose4yecTsa — byaem nu Mbl NpegoTBpaLlaThb
nonagaHue actepouga, CoCTaBnAaThb NiaH 4EUCTBUU NpU
COJTHEYHOW BCNbILLKE U YOEPEM NN Mbl MYCOP C OpOUTHI
3emMnun?



Cnacnbo 3a BHUMMaHue!




