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CAMbIV BOJbLIOW N3 3TUX KPATEPOB - 3TO
KOTJIOBUHA KAITOPUC (OT NAT. "TEMNJO"),
OBPA3OBABLLAACA HA

MNMOBEPXHOCTU MEPKYPUA N3-3A CTOJIKHOBEHWA

C ACTEPOMOOM. AMAMETP KOT/IOBUHbLI BOJIEE 1000
KM. OHA BUOHA MO UEHTPY BHU3Y ©OTOI
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B1974 104y
KOCMWYECKWNW
AMNMAPAT "MAPUHEP"-1
O NCCNEQOBAIJ
MEPKYPUW. HA

®OTOI PAGUNN KPATEP
OErA3, ANAMETPOM 43
KM, N3 KOTOPOI'O
PACXOOATCA CBETIIbIE
NYHN. 3TU INYHH

COCTOAT U3
BELWECTBA, KOTOPOE
BbIJ1O BbIBPOLWIEHO BO
BPEMA
dOPMNPOBAHWA
KPATEPA. BHYTPU
KPATEPA OEIFA3 BUOHO




ABTOMATUYECKN KOCMUYECKKIN AMNTMAPAT MECCEHI>KEP COBEPLLMIT BOMNEE 100
OBOPOTOB BOKPYI MEPKYPUA . 3TAUETKAA ®OTOIPA®UA , MOJNTYYEHHASA
LLMPOKOYTOJTbHOM KAMEPOW MECCEHI)KEPA, CKOMBEMHVPOBAHA 3 TPEX

N30BPAXKEHWI B TPEX PA3NIMYHBLIX UBETAX. B LUMPUHY ®OTOIMPA®UA OXBATLIBAET OKOMO

1000 KUWITOMETPOB. B OPUTMHAJIbHOM PA3PELLEHWI CAMbBIE MEJTIKUE OETAJTN, KOTOPBIE
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HA BEHEPE TIPUCYTCTBYET BOJIEE TOJICTAA ATMOCOEPA, ¥
TEMIEPATYPA NMOBEPXHOCTW HAMHOIO BbIWE. HA KAPTUHKE Bbl
BUOWNTE dOTOIPADUIO TONCTOW ATMOCOEPHI

B YIIbTPA®UNOINIETOBOM CBETE, KOTOPAA BEbINNA COEJTAHA B 1979
rogy . HA BEHEPE COBEPLUEHHO HEYOOBHbLIN KITMMAT, BO3MOXXHO

BbI3BBAHHbIV MOLWHbLIM MAPHUKOBbLIM 3®®EKTOM .




HA KAPTUHKE [MOKASAHbI PAOAPHbIE HABJTIOOEHNA KOPABJIA
MAIEJTJTIAH NMOBEPXHOCTW BEHEPBLI B 1990-1994 IOOAX, OBPABEOTAHHbIE
KOMIBbIOTEPOM. B OAHHbIX MATENNAHA  BblJIN  OBHAPY>XEHDbI
NOBOTbITHBIE OETAIIA NMOBEPXHOCTK, B TOM YNCIIE BOJIbIUNE KPYTTIbIE
KYINOJIAC XAPAKTEPHbIM PA3SMEPOM 25 KM. CHUTAETCHA, YTO KVYIIOJIA
OBPA3OBANMUCb B PE3YNLTATE BYNIKAHUYECKOW OEATENBHOCTU, XOTH
TOYHO HUKTO HE 3HAET. NOBEPXHOCTb BEHEPbBI HACTOJIbKO NOPAYAA
HETOCTETNPUMNMHAA, UTO HW OOUWH 30HA HE TPOBbLINT TAM BOJIEE, HEM

HECKOJIbKO MUE




MAYTUHBI - BOJIbIUME CTPYKTYPbl HEM3BECTHOIO NMPOUNCXOXXOEHNA,
KOTOPBIE BbINM HAWOEHBLI TONIbKO HA MOBEPXHOCTW BEHEPbI . MAYTUHbI
MPEOCTABNAKT COBOM KOHUEHTPUYECKWE OBAbI, OKPY>XEHHBIE
CNOXXHOW CETbIO TPELLWVH, N MOTYT NMPOCTUPATLCA HA 200 KM. 3TO
N3OBPAXXEHWE COCTABIEHO MO PAOAPHBIM HABNIOOEHNAM

KOPABNA MATEJTNAH , KOTOPbIV NETAN BOKPYI BEHEPBLI C 1990 NO 1994
rog. KHACTOAWEMY BPEMEHN HAVI,EI,EHO BOJIEE 30 NMAYTNH HA BEHEPE .
MAYTUHBI MOT'YT ¥%EUARIA E :
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» DIATOIN
KOMMbIOTEPHOW OBPABOTKM OAHHbIX, MONYYEHHbLIX AMEPWKAHCKNM
KOCMWYECKMM KOPABJIEM «MATEJIJTAH». HA AMMAPATE "MATENNAH" BbIJTA
YCTAHOBJIEHbI PAOVONOKATOPbLI, C TOMOLWbKO KOTOPBLIX BblJIA
NMNOCTPOEHA KAPTATIOBEPXHOCTW BEHEPHI. NMOBEPXHOCTb BEHEPbI
HEQOCTYNHA AONA HABWOOEHWMM B TENECKOM C 3EMAVN  U3-3A
MOCTOAHHOW MNOTHOM OBNAYHOCTW. B YACTHOCTW, Bbl BUOUTE MOPY
MAAT MOHC - BYJTKAH BbICOTOW OKOMO 8 KM. M3OBPAXEHWE NMOKA3AHO B

PEAJIbHbIX UBETAX. JAHHbIE O UBETE MNOJIYYEHBI PAHEE COBETCKUMU
KOCMUNYECKNMU AIMTTAPATAMW "BEHEPA-13" U "BEHEPA-14".




BEHEPA  3AMEYATNEHA B
MHOPAKPACHOM CBETE. HA
HOYHOM CTOPOHE BWAOHO
YOUBUTEINBHO MHOIO
OETAJIEU CTPYKTYPbI
ATMOC®EPbI. BEPTUKAJIbHASA
OPAHXXEBAS MNOJIOCA
TEPMUHATOPA MEXXOLY OHEM U
HOUYbIO OYEHb LUUPOKAS,
NnoTOMY yTo CBET
PACCEMBAETCSA MJIOTHON
ATMOC®EPOM BEHEPbLI.
AMNOHCKUN AMMNAPAT
"AKALIYKU" HA3bIBAIOT TAKXE
OPBUTAIbHbLIM
UCCNEOOBATENEM

KNMUMATA BEHEPbl. KAMEPbI U
NMPUBOPLI HA EFO BOPTY BYOYT
NbITATbLCA

PACKPbITb 3AFAOKU NNAHETDI.
NMOKA HEWU3BECTHO, AKTUBHbI
N BYJTIKAHbI HA BEHEPE,
nPoucxogdaT N B NNOTHOM
ATMOC®EPE PA3PAObI MOJTHUM,
MOYEMY CKOPOCTb
BETPA HAMHOIO

NMPEBBLIWAET CKOPOCTb
BPALUEHUA NNAHETDI.



HA3BAHHOIO OMMOPTLOHUTW. OFTPOMHbBIV KPATEP MHOEBOP MPOTAHYINCA HA 22 KWTOMETPA OT
KPAA O KPAA. 3TO CAMbIV BOJbLLIOV MAPCUAHCKNIN KPATEP, KOTOPbIV KOMOA NMMBO NMOCELLAN
BESAEXOL CEPVM MAPC 3KCMMOPEWLUH POBEP. MPELMONAFAETCS, YTO YOAP, OEPA3OBABLLNN
ATOT KPATEP, OBHAXWUIT OPEBHUE CJ1OU TNOPOL, KOTOPbIE OBEPA30OBbLIBAJIMCb BO BITAXHbIX
YCIOBUAX. ECIIN 3TO TAK, TO NCCINEAQOBAHUME 3TUX MNMOPOA MOXET MNMPOJINTb CBET HA BOOHOE
MPOLUNOE MAPCA. HA ®OTOIPADUNN NPAMO MePEQ MAPCOXOOOM
OMNMOPTBIOHUTU BO3BbLIWWAETCA 3ANAAHAA YACTb OBOOA KPATEPA NHOEBOP.




BEOJIbLWINX KAHBOHOB
B CONNMHEYHOW CWCTEME. OH
HASBIBAETCA OOJIMHA
MAPWHEPA, NMPOTAHYICA
BONEE YEM HA 3 TbICAYN
KUITIOMETPOB B [OJINHY, EIO

NOMNEPEYHMK - 600
KMNOMETPOB, A TMYBUHA - 8
KUJTOMETPOB. a5A

CPABHEHWSA, BEMHOW
BONbLON KAHBOH B APU30OHE
(CLWWA) NMPOCTUNPAETCA BCEIO
HA 800 KWIOMETPOB B
AnmHy, 30 KUIIOMETPOB B
LWMPUHY N 1.8 KUWTIOMETPA B
MYBURY.

NMPONCXOXOEHWE OOJTNHbI
MAPVHEPA OCTAETCHA
HEW3BECTHbIM.  HAWMBOIJIEE
BEPOATHOM
NMPEOCTABITAETCA TMMNOTE3A
O TOM, YTO 3TO
OMPOMHAA TPELWNHA,
OBPASOBABLLAACH
MUITNTIMAPOLI NNIET HASAA BO
BPEMA OCTbIBAHUA
MNINAHETBI. B KAHBOHE Bbll
3AMEYEHbI HEKOTOPbIE
rEONOIMrMYECKUE
MPOLIECCHI. 3TA
®OTOINPASNA- MOSAMKA N3
BOJIEE 100 CHMMKOB MAPCA,



3TOT 3AMEYATENIbHbIN ABTOMOPTPET MAPCOXOA HACA
KbIOPUOCUTU ABNAETCA YACTbIO LULMPOKOW NAHOPAMBI,
3AMEYATIEBLUEA MECTO, B KOTOPOM OH CEUYAC
HAXOOUTCHA - OBJNIACTb MENNTOYHAU® BEV KPATEPA FrEUIT HA
KPACHOM NMNAHETE. MAPCOXO[ CTOUT HA NNOCKOW
CKAINbHOWU NOPOJE. B 3TOM MECTE, HASBAHHOM "I>XOH
KNEWH", KblOPUOCUTU OCYLLEECTBWN NEPBOE PASBEOOYHOE
BYPEHUE. Y HOI TOPAO BbIiMAOALWEINO MAPCOXOOA BUOHDI
HEIMYBOKOE NPOBHOE OTBEPCTUE U OTBEPCTHUE, N3
KOTOPOI'O BblJIN B34ATbl OBPA3Lbl, OBA OJUAMETPOM 1,6
CAHTUMETPA.
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MAPCUAHCKOI'O OPBUTAJIbHOIO PA3BEO4YUKA OEHAPY)KI/IHA B CEBEPHOM
NONYWAPUU NNAHETbI MECTHOIO XXUTENA. AOPO 3TOINO 3ABUXPAIOLLEIOCH
MblJIbHOIO AbABOJA, MYTELWUECTBYOLWENO B CTOPOHY IOO-BOCTOKA MO
rMAOKON, NOKPbITOM NblJIbO PABHUHE AMA3OHUC MITAHTUTUA, UMEET
OUAMETP OKOJ10 30 METPOB. MblJIbHbIA CTONB, KOTOPbLIA ObABOJ
NOOHUMAET B PASPEXEHHYIO MAPCUAHCKYIO ATMOC®EPY, MPOCTUPAETCA B
BbICOTY HA 800 METPOB HAA NOBEPXHOCTbLIO. COJIHLUE HATPEBAET
MOBEPXHOCTb PABHUHbI, TEMNbIE MOTOKU BO3QYXA MOOHUMAIOTCA HABEPX
N 3AKPYUYUBAIKOTCSHA. CKOPOCTbD MNblJIbHbIX ObABOJIOB MOXKET OOCTUIATb 110
KUWITOMETPOB B YAC.




MOXXET lNOKA3ATbCAH, UTO HA MAPCE BbIPOCIIN OEPEBbA, HO HA CAMOM [EJNE 3TO HE TAK.
HA USOBPAXXEHUN BUOHA OBJIACTb  OKOJIO CEBEPHOIO  TONKOCA MAPCA.  W3OBPAXEHUE
MONYYEHO B AMPEJNE 2008 MNOOA. B 3TO BPEMATEMHbIA MECOKHA BHYTPEHHUX YACTAX
MAPCUAHCKNX TMECYHAHbLIX AKOH CTAHOBUJICA BCE BOJIEE 3AMETHbIM, TAK KAKBECEHHEE
COJMHLE PACTONNO NEFKUM NEL U3 YIMEKUCNOIO FA3A. ECNN TEMHBLIN MECOK HAXOOUTCH
OKOJIO BEPWWHBLI AKOHBLI, OH MOXET CI1OJISATb BHN3, OCTABJIAA HA MNMOBEPXHOCTW TEMHbIE
MONOCHI. HA MEPBbIV B3MMAL MOXXET MOKA3ATLCH, UTO 3TO - AEPEBbSA, CTOALWWME NEPEL BOJEE
CBET/IOW OBJACTbIO. HA 3TOM N30BEPAXKEHW, OXBATbIBAIOLLEM OBJIACTb C MOMEPEYHMKOM
NMPMMEPHO B OOWH KWIOMETP, MOXHO PA3NWYNTb OBBLEKTblI PABMEPOM OKOJIO 25

CAHTUMETPOB.




OIMMOPTBIOHUTU TPUBbLIT K KPATEPY MHOEBOP — CAMOMY BOJbWOMY MNMOBEPXHOCTHOMY
OBPA30OBAHUMIO, KOTOPOE MAPCOXO[ BCTPEYAN 3A BPEMSA CBOEMO MYTELWECTBUA. CEMYAC
(20171) POBOT WCCINEOYET OBOO KPATEPA MHOEBOP B TMOWUCKAX OTBETA HA BOINPOC,
HACKOJIbKO MOKPbIM  BbllT  MAPC MUITIMAPObLI NET HA3AL. HA ®OTOIPAONN USOBPAXKEH
HEOBbIYHbI KAMEHb, HASBAHHbLIN TUCOENI-2. OMMOPTLIOHUTM MCCNEQOBAN EFO, N CENYAC
YYEHBIE CUYMTAIOT, UTO 3TO OCTATOK OT METEOPUTA, OEPA3OBABLUEIO COCEOHUW KPATEP
OONCCEWN. XMMUNYECKMN AHAITM3 COCTABA CKAINbl TUCOEWN-2, OOHAKO, MOKA3AT, YTO B HEWN
COAEPXNTCA HEOBbIYHO BOJIbLLIOE KOJINYECTBO LIMHKA.




HAMOEHO CBEXXEE CBWAETENBbCTBO TOrO, YTO HEKOIOA HA MAPCE CYLLIECTBOBANM PYYbMW.
ABTOMATUYECKMA MAPCOXOL KblOPVMO3UTWU HABPEN HA HEOBbIYHLIE OBPA30BAHMA HA
MOBEPXHOCTM MITAHETHI, KOTOPLIE OYEHb MOXOXW HA BEPEIA PYYbEB HA 3EMIIE. HA 3TOM
®OTOrPA®N BWMOEH HEBOMbWOW HABUCAKOWMA KAMEHHBIN PU®, KOTOPbLIY, BECBMA
BEPOATHO, BblT CO30AH BOOHOW 3PO3MEW. TEKCTYPA PU®A TMOXOXA HA OCALOYHLIE
KOHITIOMEPATbI — BbICOXLUME OCTATKW BONbLUOIO KONMMYECTBA MENKUX KAMHEW, CIIMMNLILMECS
BMECTE. NO4 PU®OM NEXNT MHOIO MENIKOW TANbKK, KOTOPASA, BOSMOXHO, CTANA MAOKOW,
NOTOMY YUTO KYBbIPKAJIACb B BOOAX KOIOA-TO TEKYLWEINO 30ECb PYYbA. B MPABOM BEPXHEM
yrmy BUOEH OBBEAEHHbLIN B KPYXXOK BOMbLUON KAMEHb, KOTOPbIV TOXE, BO3MOXHO, CTAN
I'J'IAD,KVIM EJ'IAI'OLI,APFI BO,EI,HOM IAPO3NN. HA CBOEM MNYTU  KblOPUO3UTW HALLEN YXKE
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BEbICTPO I/ICI'IAPFIETCFI — BOOA. TEMHO-KOPWYHEBBLIE MOJIOCKN, BWOWMBIE B LIEHTPE
N30BPAXKEHWA, NMOABNAKTCA BO BPEMA MAPCUAHCKOW BECHbI U JNIETA.3TA ®OTOMPA®UA
MPEOCTABMAET COBOM LMNDPOBYIO CYMMY HECKONBKUX W3OBPAXKEHWW, MOMYYEHHbIX
TEJIECKOINOM, YCTAHOBJIEHHOM HA KOCMUWYECKOM  AINMAPATE MAPC PEKOHHECAHC
OPBUTEP (MPO). LUBETA HA W30OBPAXXEHUN YCWUNEHbI WCKYCCTBEHHO. ®OTOIMPADNA
NMOKASBLIBAET CKITOH KPATEPA HBIOTOH B CEPEOMHE KOXHOTIO MNMOJNYLWAPUA MAPCA. 3TN NMONOCHI
MOOOEPXXMBAKOT TMMNOTE3Y O TOM, YUTO HA MAPCE MO CAMOW NMOBEPXHOCTbLIO B HEKOTOPbIX
MECTAX ECTb BOOA. A 3TO B CBO}O OqEPEﬂb I'IOSBOJ'IFIET roOBOPUTBL O CyLLI,ECTBOBAHI/IVI HA
MAP : . B - R




B LLEHTPE 3TOI0 YETKOIO M30BPAXKEHWA, MONYYEHHOIO KAMEPOW TEMNJTOBOIO
N3NYYEHUA MCKYCCTBEHHOIO CMYTHMKA MAPCA OOWCCEW, HAXOOUTCA 154-
KUNOMETPOBbLI/ (96-MWMNbHbIV) KPATEP TEWI. BHYTPU KPATEPA HAXOOUTCH

MHOIOCNOWHASA MOPA, KOTOPASA BO3BLILWWAETCA NMPUMEPHO HA 5 KMNTOMETPOB
HAL OHOM KPATEPA. YUYEHBIE CHATAIOT, YTO CNNOUCTAA CTPYKTYPA IOPbI BbIJTA

CPOPMNPOBAHA O4YEHb JABHO C NMOMOLW IO BOAHBIX OCAOOYHbBIX NMOPOL.




AblPbl B UCTMAPAKOWEMCAH NEMKOM JTbAE N3 YITIEKUCIIONO NASA, CKBO3b KOTOPbLIE
BUOHA TEMHAA, TIOKPbITAA TIblJIbKO MNOBEPXHOCTb MAPCA. CAMAA

HEOBbIYHAA ObIPA HAXOOUTCA BBEPXY CITPABA. EE PASMEP - OKOJ10 100 METPOB,
N OHA MPOXOOUT HA BONEE HU3KNM YPOBEHb. BEPOATHAA TUMOTESA - ObIPA
BbITA CO3OAHA YOAPOM METEOPA. TAKME OblPbl MPEOCTABNAKOT OCOBbIV
NMHTEPEC, MOTOMY UTO OHU MOT'YT NMPOHUKATb HA BOJbLYIO IMYBUHY N CITY>KUTb
BXOOAOM B MPOTAXEHHbLIE MELWEPLI 1MO4 NMOBEPXHOCTbLIO, U B HNX TOPA34O0

BEPOATHEE HAUTW MAPCUAHCKYO >KN3Hb.




KOIrdA B 2004 rogy B CEBEPHOM MMONYWAPUN MAPCA HACTYTIMNA BECHA, NMECHAHBLIE OHOHbI
OKONO MNMOJIIOCA HAYATIN OTTANBATb. BOJIEE TOHKUE CJTOU NIbOA TAKOT MNEPBbIMA N OBHAXKAKOT
MECOK, HA 3TUX BOJNIEE TEMHbIX YYACTKAX COJTHEYHbIV CBET YCKOPAET TAAHME. MPU 3TOM
MOIYT BO3HWKATb MECYAHBIE TEM3EPbLI, MPOPbLIBAIOWWMECA CKBO3b TOHKWMW JEQ. K
NETY MATHA PACLUMPAIOTCA N OXBATbLIBAIOT LEJIMKOM BCE OKOHbI, KOTOPbLIE TMOJNHOCTbLIO

OTTAMBAIOT A TEMHEIOT. YTTIEKNCITIOTA A BOOAHOW nen B PABPEXXEHHOW

ATMOCO®EPE CYBIIMMNPYIOT, HENMOCPEACTBEHHO MNPEBPALLAACDH B I'AS.




CAMbI  BOMbLIOW BYNKAH B COJIHEYHOWM CWUCTEME HAXOOUTCA HA MAPCE.TOPA
ONUMIM BO3BLIWAETCA HA 24 KM B BbICOTY U MMEET MOMEPEYHBLIA PASMEP 550 KM. CAMbIV
BONbLIOV BYNKAH HA 3EMJIE MAYHA J1OA HATABAVICKMX OCTPOBAXWVMEET BbLICOTY 9 KM W
MOMEPEYHBLIAN PASMEP 120 KM. TAKME BOMbLUME BYNKAHbLI MOIYT CYLIECTBOBATb HA MAPCE,
MOCKONbKY HA 3TOW MNNAHETE HU3KASA MPABUTALIMA 1 NMOYTU OTCYTCTBYHOT NMOBEPXHOCTHbLIE
TEKTOHWYECKUE OBVIXKEHWSA. FOPA ONUMIM LMTOBOW BYJIKAH, MOCTPOEHHLIN 3A CYET XKNOKOW
NABBI. KAPTUHKA BEbINA MONYYEHA AMMAPATOM MAPVUHEP-9, KOTOPLIV NIETAIT BOKPYI MAPCA U
®OTOINPAGUPORAN FIO R 1971-1972 TQNAX.




[MOJTAPHDBIE WWATKA MAPCA




3TO WUIOBPAXEHUE MNOBEPXHOCTU MAPCABBLINIO TMOJNYYEHO MO [OAHHBIM AIMNAPATA
HACABUKMHI 1B 1976 rofy. HA W3OBPAXEHMUW OTYETNIMBO BUMOAHO KAK BYyATO
Bbl YHEITOBEYECKOE NMLUO W OPYITME OBPA3OBAHUA B OBJIACTU CUOOHUA. MHOIUE YYEHDIE

FOBOPAT, YTO "NULO" ABNAETCA B AENCTBUTENIbHOCTU ECTECTBEHHbIM OEPA3OBAHUEM HA
NMOBEPXHOCTU MAPCA, UMEIOLLIEE O‘-IEPTAHI/IFl JINLA NPU COOTBETCTBYI-OLI.I,EM OCBELI.I,EHVII/I n

YIME 3PEHUA.
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MEXMNJTAHETHbIA KOCMUYECKWUWU KOPABJ1b FTANTUNEO Bbif1 3AMNYLLEH
ATEHTCTBOM NASA B 1989 1rogy, B KOHLE 1995-X rogoB oOCTUI
FONMUTEPA UETO CIMYTHUKOB U C TEXTMOP 3AHUMAIJICHA
WCCNEQOBAHUAMWU 3TON NNAHETHOU CUCTEMBI.




AA 910VVI WU VI FAYWWI AUFULLV DVIignU, RAR AA QUARALC 1IVJIVUCVAIDIA VI HIA T VIV IDIA
BEPXYLLUEK OBNTAKOB IOMUTEPA NON3YT ABE TEMHbIE TEHW. CNEBA BUOHbI OBA
BONbLWUX TANUNEEBbLIX CIYTHUKA FOMNMUTEPA — TAHUMEL (CBEPXY) U UO. TEHU OT
CMYTHUKOB ELLE HE YCIMEJX CMOMA3TU C AUCKA NMNAHETbI, A BbICTPOE BPALLEHUE
IONMUTEPA YXE YBENO EN0 3HAMEHUTOE BOJIbLUOE KPACHOE NMATHO (BKIM) HA
NMPABbIA KPAU JIUMBA. YYTb BbIWE LUEHTPA OUCKA MNAHETbl 3A BKM MNON3ET

MOXOXUW HA HEIO, HO MEHbLUMA MO PA3MEPAM OBAJl BA, KOTOPbIA ELLE
HA3SbIBAIOTMOAL ~ :




HA FOTTUTEPE NMPONCXOOAT NONAPHBLIE CUAHUNA. KAK N HA SEMITE, MATHUTHOE MNMOJIE TASOBOIO
MTMIAHTA HAMPABNAET UCMYLWEHHBIE COJTHLUEM 3APAXEHHbBLIE YACTULbI K TTONOCAM. HA
onybJIIMKOBAHHOM CHUMKE, CAEJIAHHOM KOCMUYECKNM TEJIECKOITOM VM.

XABBJIA B YIIbTPA®UNOIIETOBOM CBETE, NONAPHbBIE CUAHUA BbITTIAOAT KAK KOJIbBLLIEOBPA3HbIE
NOACA BOKPYT MOJIFOCOB MIMAHETbI. BOJIbLUOE KPACHOE NMATHO IOMNMTEPA BUOHO BHA3Y CITPABA.
KOCMWYECKW/ ANMAPAT HACA "FOHOHA« CNEQNN 3A CONMHEYHbLIM BETPOM, MPUBNMXKAACH

K FOMUTEPY, YTO MO3BOJMNO NYYLLE NOHATL MPUPOAY MONAPHbLIX CUAHWI.




OBJIAKA IOIMNMNTEPA




HA OIMNMNTEPE TMNONAPHBIE CUAHWA OCOBEHHO OIPOMHBI.  Bbl
BUOUNTE KAPTUHKW, TOJIYYEHHBIE KOCMUWYECKUM  TEJIECKOINOM  UM.
XABBIIA.TIONAPHBIE CUAHWA  CBA3AHBI C EF0  BYIIKAHUWYECKUM
CIMYTHUKOM NO. BYINNKAHbI MO N3BEPTAKOT BEWECTBO, HACTb KOTOPOIO

NOHN3YETCHA, 3AXBATbIBAETCH MATHUTHBIM NOJIEM FOTNMUTEPA U

BbINMAOAET HATIOBEPXHOCTbL TA30OBOIO N'MIrAHTA. NMONAPHBIE CUAHUA TAM
B ThICAYUN PA3 APYE, HEM MNMOJTAPHbBIE CUAHNA HA 3EMIIE.




MO NOCNEOHVMM HABJTIOOEHUNAM AMMAPATA TANTMNEO, KOTOPLIV
NIETAET CEMYAC BOKPYT FOMUTEPA, CTANIO N3BECTHO, YTO KOMbLIA
IOTMMNTEPA OBPA3OBAIJINCbH B PE3YIIBTATE

EOMBAPOVNPOBK METEOPUTHBIMA TEJITAMU MATIEHBKUX BJIM3KNX
CIMYTHUKOB. KOI'dA METEOPHOE TEJNO YOAPAETCA, HANMPUMEP, O
MAJNEHBKYIO AOPACTEKO, OHO UNCIIAPAETCA, BbINMMYCKAA TblJib W
[PA3b HA OPEUTY BOKPYT OTNMUTEPA.




NMOBEPXHOCTb CIMYTHUKA IOMUTEPA MO AKTUBHA . NOXOXXWUE HA TEN3EPbI BbIEPOCHI
HABNIOOAINTMCb OBOUMU KOCMUYECKUMU ANMNAPATAMU "BOAOXKEP" B1979 roay, A
TAKXE BblJIM OBHAPYXEHbI KAMEPAMU "rANNANEO" B KOHLEE UIOHA 1996 TOA C
PACCTOAHUA 960 TbICAY KM. HA KAPTUHKE NMOKA3AH rONYBEOU CYNTAH Y IUMBA
CMYTHUKA, MOOHUMAIOLLMNCA N3 BONbLLUOIO LMTOBOIO BYJIKAHA MATEPA PA HA 96
KM HAL NTOBEPXHOCTbIO. FONYEOU LIBET BbIEPOCA OBYCJOBJIEH
CKOHAEHCUPOBAHHbLIM U OXINTAXAOEHHBLIM TASOM OUOKCUOA CEPbI.




NETNAA B CACTEME IOMUTEPA B KOHLE 1990-X, KOCMUYECKUW AMMAPAT FAJIUITIEO CHAN
NOTPACAIOLLME BUOEO CIMYTHUKA EBPOINA U OBHAPYXWUI1 CBUAETEJIbCTBA B MNMOJIb3Y
TOro, YTO NOA Ero NEAAHON NOBEPXHOCTbIO, BEPOATHO, HAXOOUTCSA MYBOKUNA
MWUPOBOW OKEAH. IJTIMHHbIE UCKPUBJIEHHBLIE AETANU NOBEPXHOCTWU EBPOIbI FTOBOPAT
O HANMYuUM nNog HEN BOAbI B XXKNOKOM COCTOAHUW. TO OENAET EBPONMY OQHOW U3
nyydwinx ang NnOMCKA BHE3EMHOW XXU3HU




POTOIrPA®UA NPOUCXOAALLEINO HA CNNYTHUKE FKOMUATEPA NO U3BEPXEHWUA BYJIKAHA.
CNEBA HA CHUMKE (BbINMOJIHEHHOM B UCKYCCTBEHHbLIX UBETAX) BUOHA TOPAYASA
CBETSLLAACS NNABA. OKPYXXAIOLLUUE AKTUBHbI BYIIKAH MNATO U AONUHbI NOKPbITHI
CBETJ1IbIMU OTNOXEHUAMU CEPbI U CUNTUKATHBIMU TOPHBIMU MOPOAOAMU. CHUMOK
OBJTACTU NOMNEPEYHUKOM OKOINO 250 KWIIOMETPOB, BblJ1 CAENAH B ®EBPAJIE 2000
GALILEO, HAXOOSILLENCA HA OPBUTE BOKPYT IOMUTEPA. C HOABPA 1999 MHOIMME
AETAIIM HA NOBEPXHOCTW, B TOM YACINE HECKOJIbKO TEMHbBIX NMATEH, YCNEJIN
3AMETHO USMEHUTbLCHA.




PA3JIMYHbIE YACTU NOBEPXHOCTU TAHUMEOA MEAJIEHHO PACTAIMMBAIKOTCA. Ob 3TOM
CBUAETEJNIbCTBYIOT ®OTOIMPA®UN, COENTAHHBIE KOCMUYECKUM ATMNMAPATOM
"FAJIUNIEO". B KOHLE MIOHA 1996 NOOA AMMAPAT NPOJIETEN B 10000 KM OT NNEAAHON
NMOBEPXHOCTU TAHUMEOA N COOTOIMPAPUPOBAI CIIOXKHbBIE PENIbE®HbLIE ®OPMbI.
BONOKHUCTBIE CTPYKTYPbI, BUAUMbIE HA CEFTOOHALIHEW KAPTUHKE, NPEOCTABNAIOT
COBOW OCBELLEHHBIE CONHEYHbIM CBETOM NOPHbIE XPEBTbI, BO3BbILAILWMWECSH
HAQ NEAAHbIMUA PABHUHAMU TAHUMELA . KPYTTIbIE ®OPMbI 3TO YOAPHbBIE

KPATEPbI. TAHUME[Q ABNAETCA CAMbIM BOJ1bLUAM CINMYTHUKOM CPEAU YETBIPEX
FANTMNEEBCKUX CMYTHUKOB (O, EBPOMNA ,TAHUMEQ , KAJIJIUCTO ) U, TAKUM OBPA30M,
CAMbIM BOJIbLUXM CNYTHUKOM IOTNUTEPA .




CNYTHUKU IONTUTEPA: TEBA, AMAJIbTEA,
METUOA




HA OKTABPb 1997 rOAA 3AMJIAHUPOBAH 3ANMYCK KOCMUYECKOIO KOPABJIA KACCUHU,
KOTOPbIWU B TEYEHUE 7 NNIET BYAET NNETETb YEPE3 CONTHEYHYIO CUCTEMY U

AOCTUIHET CATYPHA . KOI'A KACCUHU NPUNETUT K CATYPHY, HAYHYTCA AKTUBHbIE
MCCINEOOBAHUA , B YACIIE KOTOPBIX BYOET CMYCK 30OHOA HA NMOBEPXHOCTb

TUTAHA - CAMOI'O BOJ1bLLOIo CNyYTHUKA CATYPHA . HA PUCYHKE USOBPAXEH KOPABIJ1b
KACCWHMW, Y KOTOPOIO PABOTAET PEAKTUBHbIV ABUIATENb, BO BPEMS BbIXOOA HA
PACHETHYIO OPBUTY, NPONErAOLWYIO HAAQ NMITOCKOCTbLIO KOJIELU




D ZUVOI VULY ADIUNIAIVIMECUVRNVIVI oURL 1 IUVI EnR JDEFLUY UJUALIRNY ANA OAI ALVUMADIY
CNYTHUK CATYPHA UTIEPEOAI NEPBbIE USOBPAXEHUA U3-MOA NMNIIOTHOIO CNOA
OBJIAKOB TUTAHA. HA NEPEOQHEM NJIAHE 3TON KAPTUHKN HAXOOUTCA CMYCKAEMbIW
AMNMNAPAT PASMEPOM C ABTOMOBWJ1b. OH NEPEAOABAI U3OBPAXEHWUA B TEYEHUE BOJIEE
90 MUHYT, MNOKA HE 3AKOH4YUIICA 3AMNAC SHEPIT'UN B BATAPEAX. CTPAHHbBIE NEMKUE

U IMAOKUE KAMHU, BO3MOXHO, COOEPXALLUUE BOOAHOW NEQ, OKPYXXAIOT
CMYCKAEMbIWU AMMNAPAT. AHATIN3 OAHHbIX N U30BPAXEHUIN, MOJNTYYEHHbIX
MOMrEHCOM, NMOKA3AI1, YTO MNOBEPXHOCTb TUTAHA B HACTOSLLEE BPEMSA

UMEET MHTPUT'YIOLLEE CXOACTBO C MNOBEPXHOCTbIO 3EMJIN HA PAHHUX CTAOAUAX EE
3BONOUUN.
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B AMPEJIE 2006 TOOA KACCUHU CPOTOINPA®UPOBAI KOJIbLIA CATYPHA NMPAMO
NEPEQ OKYTAHHbIM OBJTIAKAMU TUTAHOM. OKOJ10 KOJELU, YYTb BbILWE TUTAHA

BUOEH 3NUMMETEU— CNYTHUK, OPBUTA KOTOPOIO HAXOOUTCA NPAAMO 3A KOJIbLIOMF.
TEMHbIVW NPOMEXYTOK B KOJNbLE A HA3bIBAETCSA AENIEHUEM 3HKE, OOHAKO B HEM
HAXOOATCA HECKOJIbKO TOHKUX KOJIEL, CO CINOXXHOWU CTPYKTYPOW U AAXE
MANEHbKUA CNYTHUK MNAH.




MOMRRO SAME TV b
PA3JIMYHbLIE CTPYKTYPbI B
NOJIOCAX OBJ1AKOB,
BKITHOYAA

OJMMHHBIE BbITAHYTBIE
YPAT'AHbI. TAKXXE B
NHOPAKPACHOM
N3JTYYEHNWN BbIOEJNTAETCA
NOPASUTENBbHOE WECTUNYT
OJIbHOE OBJIAKO,
OKPY>KAIOLLEE CEBEPHbIV
NOJIKOC CATYPHA. PASBMEP
| KAXXOOW CTOPOHDbI

. TEMHOIO
LUECTUYTOJIbHUKA
NPUMEPHO PABEH
OVAMETPY HALLEW 3EMITN
ITO NUSOBPAXXEHWE BblJ10



ViVi1™ \VIIVI [~ AL UIVI N\NF 4 4 \J/71DI /1 U AU D VM, U \_/ » 1] \/ |

C3AON. OPPEKTHOE OCBELWEHNE NMO3BONAET YBUOETb CTPYW, MOCTOAHHO
BbIBEPACBIBAIOWWE B KOCMUNYECKOE NMPOCTPAHCTBO BOOY U JIEA C KOXXHOIO
NOJMKOCA CIMYTHUKA CATYPHA, BIMAMETP KOTOPOI'O BCEIO 500 KWITOMETPOB.
NEQAHBIE ®OHTAHbI, BEPOATHO, CBA3AHLI C OKEAHOM MO NNEAAHOMN

OBONOYKOM SHUENALA. 3A NPEOENAMW KONEL, BUOEH CNYTHWK NAHOOPA
ONAMETPOM B 80 KWITOMETPOB, E'O HOYHAA CTOPOHA CJIABO OCBEUWEHA CBETOM
CATYPHA




CTPYW, BbIBPACBIBAIOWWE BOOAAROW INAP W JIEL, BbIJIN OTKPbITbl HA
CINYTHUKE  SHUENAOL  OBPAWAKOWMMCA  BOKPYI  CATYPHA
KOCMUYECKMM  AINMAPATOM KACCUHM B 2005 T1oa4y. on
[MOBEPXHOCTbBIO SHUEJIAOA ECTb ITTYBOKOE MOPE, HAIPEBAEMOE
NMPUITMBHBIM TPEHVEM. BO BPEMA
HEOABHEIO MNPOJIETA BblJ10 OBHAPY>XEHO, UTO CTPYWN - A 3HAYNT,
N MOPA on MOBEPXHOCTBHO - BEOlATHI
MOJIEKYITAPHBIM BOOOPOLOM, NOAXOOALWEN NALLEWM ONA
NMNOOAEPXAHUNA XXN3HN MUKPOBOB, KOTOPBLIE MOI'YT TAM OBUTATDb.




NMo4yemy y aTOro cnyTHMKa Takas poBHasi NOBEPXHOCTb, a ero hopma noxoxa Ha amuo? B
Mae aBTOMaTU4YeCKUU KocMU4eckun annapat KaccuHu BnepBbie nposietesn oKono
ManeHbKoro cnytHmka CatypHa MecoHbl 1 0GHapyXun, 4To Ha HEM He BUAHO KpaTepoB.
NMpuunHomn o6pa3zoBaHNA POBHOU NOBEPXHOCTU U AULLe0Opa3HON POpPMbI CYTHUKA
ANaMeTpPOM B TPU KUNTOMETpPa MOXeT ObITb CNOCOOHOCTbL NoBepxHOCTU MedoHbI
caBuratbcs. MHoraa 3aTo NnpoucxoauT, eCriv CNYTHUK NOKPLIT rIyOGOKUM crioemM BasrlyHOB,
KOTOpble He BUAHbI No otaenbHOCTU. MecpoHa He NONHOCTLIO NULLEeHa AeTanen —
HEKOTOpble Y4aCTKU NOBEPXHOCTU BbIMMAAAT TeMHee ApYyrux. XoTs nposrieTbl OKOJo
MedOoHbI TPyAHO OCYLEeCTBUTb, UHTEpPEeC K Npupoae U UCTOPUN 3TOro HEOObLIYHOro
CnyTHUKa OyaeT npoaomKaTbCA.




BECMPELUEOEHTHO NOAPOBHbLIE U3OBPAXEHUA CIMTYTHUKA CATYPHA NAH BblJIN
NONMYYEHbI B MAPTE 2017 TIOOA ABTOMATUYECKMM KOCMWYECKUM
AIMNMNAPATOM KACCUHU, OBPALLAKOLWLMUMCA BOKPYI CATYPHA. YOUBUTEIbHbIE
U30BPAXEHUSA MNMOKA3AINWU, YTO CMYTHUK YEM-TO NOXOX HA PELKUA OPEX
CIrPEBHEM MNMOCEPEOUWHE. HA NAHE TAKXE BUOHbI XOIIMUCTAA MECTHOCTD,
ONMWHHBIE XPEBTbIU HECKOJIbKO KPATEPOB. PA3MEPIMAHA- BCEIro 30
KWNTOMETPOB, OH OBPALLUAETCA BHYTPULIENM 3HKE LWWPUHONU B 300
KUNOMETPOB. 3TA BPELIb B NMPOTAXEHHOM KOJIbLIE A CATYPHA U3BECTHA C

1800-XTO0OB.




TE®UA - OOUH U3 BOJbLUNX CIMTYTHUKOB CATYPHA, OIMAMETP KOTOPOI'O COCTABINAET
OKOJ1I0O 1000 KWIIOMETPOB, MNOCIHE CTONKHOBEHUA C HEBECHbIM TENOM HE
PA3PYLLUUINCSA, HO HA HEM OBPA30BAJICA OBLUMPHBLIU YOAPHbLIA KPATEP OOUCCEN. O
OPEBHOCTU KPATEPA OQVUCCEW MOXHO CYAUTb MO KOJNIMYECTBY MEHbLLLUMX KPATEPOB,
PACIMNONOXEHHbLIX BHYTPU EF0 BO3BbLIWAKLWIENOCA BAJIA. MNOTHOCTb TE®UU
NMPUMEPHO PABHA NNMOTHOCTU BOAAHOI O J1IbAA.




MPOJIETEB OKOJIO BHELLIHEIO KPASAl KOJNEL CATYPHA, 16 AHBAPSA 2017 FrOOA KOCMUYECKUA
AMNMAPAT KACCUHWU 3AMNEYATIEN 3TOT BUO AAPHUCAC CAMOIO BJIIN3KOIroO PACCTOAHUA.
3TOT MANEHBKUA CMNYTHUK, PASMEP KOTOPOIO - OKONO 8 KUIIOMETPOB, OBPALLAETCSA
BHYTPU WWENU KUNEPA B CUCTEME APKUX KOJNEL U CO3OAET BOJTHbI. LLUPUHA 3TOA BHELUHEW
LLENW - 42 KWNOMETPA. MAJIEHbKUIA CNYTHUK NEPECEKAET MNOJE 3PEHUSA CIIEBA HATMPABO,
ErO CIIABASl TPABUTALIMA CO3OAET BOJIHbI B BEWECTBE KOJEL, HA KPAIO LUEJIN. CIIABbIU
CNEQ U3 BELWECTBA KOJEL, MOXOXWUA HA BOJIHY, TAHETCA 3A OA®HUCOM. BUOHbI TAKXE
3AMEYATENbHbIE OETANM HA OA®HUCE, BKIIOYAA Y3KUW XPEBET BOONIb 3KBATOPA,
BEPOATHO, COOPMUPOBAHHbIN U3 3AXBAYEHHbIX YACTUL, KONbLA.




N3OBPAXEHUE NAHOOPbLIC CAMbIM BbICOKUM PA3PELLEHUWEM BblJIU NOJTYYEHbI C
PACCTOAHUA OKOJIO 40 TbICAY KUIIOMETPOB AMNMAPATOM KACCWUHW. HA NMAHOOPE,
PA3SMEP KOTOPOM - 80 KUIIOMETPOB, MOXXHO OBEHAPYXWUTb CTPYKTYPbl PASMEPOM B
300 METPOB. KPATEPbI HA MAHOOPE NOKPbITbl KAKUM-TO BEWWECTBOM, OHU BbIrMAOAT

BOJNIEE T[MAOKAMWU. TOBEPXHOCTb MAJIEHBKOIo CINYTHUKA TEPECEKAIOT
CTPAHHbIE BOPO3[bl U XPEBThI.




OTA KAPTUHKA BbIJTA NONYYEHA KOCMUYECKUM ANMAPATOM BOAOXEP 2 B 1989 roay.
3TO BblJ1 EQUHCTBEHHbBIV KOCMUYECKWI KOPABJb, MOCETUBLUMWA HENTYH . HENTYH
BYOET CAMOW YOANEHHON OT CONHUA MNMAHETOWU A0 1999 NOOA, KOrOA ABUXYLLMUCA
Nno Aruncy NIYTOH Nony4YnT ObPATHO 3TOT CTATYC. HENTYH, NOAOBHO YPAHY,
COCTOUT NPEUMYLLECTBEHHO U3 BOAbl, METAHA U AMMWUAKA, OKPY>XEH TOJICTON
FA30OBOU ATMOC®EPOWU, COCTOALLEN B OCHOBHOM U3 BOOOPOMA U FENUA, U UMEET
MHOXECTBO CNYTHUKOB U KOJNEL. CNMYTHUK HENTYHA TPUTOH HE NOXOX HA OPYITUE U
UMEET HA CBOE/ NOBEPXHOCTU AKTUBHbIE BYNIKAHbI. 3ArAJKA HEOEbIYHOW OPEUTbDI
TPUTOHA BOKPYI HENTYHA OCTAETCA NMPEOMETOM AUCKYCCWUA U AOrAOOK.




HA KAPTUHKE NOKA3AH CHUMOK TPUTOHA, KOTOPbIN Bbif1 CAENAH B 1989

roay BOAOXXEPOM 2 - EHMHCTBEHHbLIM KOCMUYECKUM KOPABJIEM, MPONETABLLUUM
MUMO TPUTOHA. BOADXKEP 2 3ANEYATNEN YOUBUTEINbHbIE PEJIbE®HbIE
OCOBEHHOCTW, 3ACBUAETENIbCTBOBAIT HAIIMYMUE TOHKON ATMOC®EPbI, A TAKXE
CYWECTBOBAHUE HA TPUTOHE NEAAHBLIX BYNTIKAHOB. IIOBOMNbITHO, YTO BOAIXEP 2
noaTBEPAMN U CYLLECTBOBAHUE 3AMKHYTbIX KOJNELL BOKPYI HENTYHA.




TAVMHCTBEHHBIM TPUTOHOM. TMPOTEW Bbil  OTKPbIT TOMbKO B 1982 rogy
KOCMUYECKWMM AINTMAPATOM BOAOXKEP-2, TAK KAK EIO NMOBEPXHOCTb OYEHb TEMHAA,
A EFO OPBUTA PACMONOXEHA BNVMXKE K HEMNTYHY. MO ®OPME MPOTEN MOXOX HA
KOPOBKY C HEYETHbIM KONWYECTBOM CTOPOH. ECIIM Bbbl OH BblJl HEMHOIO
MACCUMBHEE, ETO COBCTBEHHAA TPABUTAUUNA TIPUOAJIA Bbl EMY COEPUYECKYIO
OOPMY.




YPAH AIBNAETCA TPETbEW BEONbLUIOW MNNAHETON NOCTIE IONMUTEPA U CATYPHA.
KAPTUHKA BbINA COAENAHA KAMEPAMU KOCMUYECKOI'O KOPABJ1A BOAOKEP 2 B 1986
roay. BOAOXEP 2 bbll1 EHMUHCTBEHHbBIM KOPABJIEM, MOCETUBLUEM YPAH . YPAH UMEET
MHOXECTBO CINMYTHUKOB U KOJIbLA. YPAH COCTOUT NPEMMYLLUECTBEHHO U3 KAMHA U
NbOA N NMOKPbIT TONICTOU BOAOPOAHO-TENMEBOA ATMOC®EPON. YPAH OYEHb
CNEUNDPUYEH: OCb EI'O BPALLEHUA CUNTbHO HAKITOHEHA U UHOIOA HAMNPABJIEHA

HA COJNMHLE . 1O CUX MOP CYUTAETCS 3ATAAKOU, NOYEMY OCb BPALLEHUSA YPAHA TAK
HAKIOHEHA.




NMOBEPXHOCTb TUTAHUN NCKOBEPKAHA KPATEPAMU N YLLEIIBAMW.
®OTOINPA®PNA, KOTOPYIO Bbl BWAOWUTE, BbUIA  TIONYYEHA
MEXIJNAHETHbIM  ABTOMATUYECKNM KOCMWYECKWM KOPABJIEM
ArEHCTBA HACA BOAOXEPOM-2, KOIOA OH MPOJETAIT MMMO 3TOIO
CMOYTHMKA YPAHAB 1986 roay. TUTAHMA MPEOCTABNAET COBOW
BOJbLLIOV MPA3HBLIN NEOAHOW LWAP, HAMONTOBUHY COCTOAWMN N3
BOOAHOIO NbOA N HANOMNOBUHY 13 KAMHEW.




BTOPOW MO BEMWMYMHE CMYTHWK YPAHA OBEPOH. HA KAPTWHKE Bbl BUOUTE
MOBEPXHOCTb OBEPOHA W BOJbLUOW LIAPCTBEHHbLIV KPATEP HA EFO
MOBEPXHOCTW FAMIET . KAPTUHKA BbIJTA COENAHA FTEONOMMYECKOW CNY>XBOM
COEOMHEHHBIX LUTATOB HA OCHOBE JAHHbIX HABJTHOOEH/ ABTOMATUYECKOIO
KOCMUWYECKOIO AINTMAPATA BOAOXKEP-2. B 1986 o4y BOADKEP MNMPOJIETAIT MUMO
CUCTEMbI YPAHA. OO CUX TIOP 3TOT AMNMNAPAT OCTAETCA EOWNHCTBEHHbBIM

KOPABJIEM, MOCETBLWAM YPAH .




BOADKEP-2 MPONETEN MUMO CINMYTHUKA YPAHA APU3IJb B AHBAPE 1986
rOOA. BblJ1IA PA3BUTA TEOPUSA, B KOTOPOW U3-3A HATPEBA, BbI3BBAHHOIO
NMPUINTNBHbLIM BITUAHUEM YPAHA, MPOUCXOOUNN "3EMJIETPACEHUA" U
3HAYUTENbHbIE CMELLEHNA YACTEN NOBEPXHOCTU CNYTHUKA. TENEPb HA
3AMEP3LLEM APU3NE BUOHATYCTAA CETb XEJNNIOBOB, MHOI'ME U3 KOTOPbIX
BHYTPU NOKPbITbl HEU3SBECTHbBIM BELLECTBOM. OH COCTOUT HAMOJNTOBUHY
N3 BOOAAHOIO JibAA U HAIMOJNOBUHY U3 KAMHAL.




CINYTHWK YPAHA MUPAHOA




CINYTHUK YPAHA YMBPWU3Jb




ACTEPOWbI




WOA N OAKTUTb




9 CEHTABPA 2004 rOOA MUMO 3EMJIU HA PACCTOAHUN 1,6 MJTH. KM (B 4 PA3A
OANDbLUE NMYHbI) NPOJNETEN ACTEPOUA TYTATUC. BUO 3EMJTIN C TYTATUCA.




NMOKA3AHbI OPBUTbI BOJIEE TbICAYX USBECTHbBIX MOTEHUWAIIBHO

OMACHBIX ACTEPOUAOB. 3TU KYBbIPKAIOLLWUECH INblbbl U3 TOPHbLIX MOPOA U JIbAA
MMEIOT PASMEP BOJIbLLE 140 METPOB B NOMNEPEYHUKE U MOTI'YT NPOJNIETETb HA
PACCTOAHUU MEHBLLE 7.5 MUITTTIMOHOB KUITOMETPOB OT 3EMJIN, YTO NPUMEPHO B 20
PA3 BOJIbLLUE PACCTOAHUA OT 3EMJIN OO NTYHbI. HW OANUH U3 3TUX OB BEKTOB

HE CTONKHETCSA C 3EMNEN 3A CNEQYIOWME 100 JIET.




KOMETbI ABNATCA KOCMUYECKUMU AUCBEEPITAMU . OHU ABUXXYTCSA NO CUNBbHO
BbITAHYTbIM OPEUTAM U3 YOANEHHbIX OBJIACTEW CONTHEYHOWU CUCTEMbI K COJTHLLY.
HAFPEBASICb NOA AENCTBUEM COJIHEYHOIO U3NTYYEHUA, OHN CEPACBIBAIOT
CNONTA3A UNbINU, OBPA3YSA NYTAKOLWUE FONOBbI U XBOCTbl. BECHON 1996

rOOA KOMETA XUSIKYTAKE MPUBTU3UNACH K CONMHLY . HA MONYYEHHOW ®OTOIMPA®UMU
BUOHBbI CIABbIE 3BE3[bl BEJIN3U CO3BE3AUA MAJNTIOU MEABEOULbI , KOTOPbIE
CBETATCA YEPES D,JWIHHbIVI KPACVIBbIVI XBOCT KOMETbI XBOCTbl KOMET BbllYBAIOTCHA
noa AEUCTBUEM OT COJTHUA.




BJIN3KO K KOMETE, YHTO COOTOINPA®UPOBAI EE AAPO. CETOAHALUHAA
KAPTUHKA COCTOUT U3 COTEH TAKUX ®OTOIMPA®UI. XOTA

KOMETA N'AJINNEA CAMAA U3SBECTHASA KOMETA, B1986 rofly EE APKOCTb
AOCTUINA TOJIbKO OECATYIO A0SO APKOCTHU, KOTOPYIO UMENA KOMETA
XUAKYTAKE B 9TOM roaly. TAKOE XXE COOTHOLLEHUE APKOCTEN BYOQET U ANA
KOMETbI XEUIA-BOIMMA , KOTOPASA NPUBITU3UTCA K HAM B 1987 roply.
KAXObIE 76 JNIET KOMETA rANNESA NPUNETAET BO BHYTPEHHIOKO YACTb
CONMHEYHOWU CUCTEMbI, U KAXXObIU PA3 OHA CEPACBIBAET C CEBA 6 METPOB
NbOA U KAMHEW. 3TOT NEQ U KAMHU COCTABNAIOT XBOCT KOMETbI, A NOTOM
OCTAKOTCHA HA TPAEKTOPUU KOMETbI VI BbINMAOAKOT HA 3EMJTIO B




KOMETA XEWIA-BOMMA -CAMASA APKASA
KOMETA B 20 CTOJIETUW.




KOMETA MAKHOTA 2007104




TPU TANAKTUKU U KOMETA MAKHOTA - BEJIMIKAA KOMETA 2007
FOOA.




HA 3TOM TENECKOMNMMNYECKOM CHUMKE Y KOMETbI IEMMOH
XOPOLLO BUOHA BEINMMKONEMHASA 3ENEHAS KOMA U CNABbIN
PA3OBOEHHbLIVN XBOCT. 3TO LUBETHOE U3OBEPAXEHUE
COCTABJIEHO U3 HECKOJIbKUX UHOUBUOYAJIbHbIX
3KCNO3ULUUN, MNONTYYEHHbIX B OBCEPBATOPUU HEOAJIEKO OT
CUOHESA B ABCTPANNN. 3BE3[bl BO3JE KOXKHOMO HEBECHOIO
NMOJIKOCA HA BAOHEM NNAHE BbITAHYTbI B JIMHUWU, TAK KAK
KOMETA CJIMLLKOM BbICTPO ABUXETCA MUMO HUX.




KOMETA PANSTARRS.CO CTOPOHbI 3EMJIA XOPOLLO
PA3JTUMUM EE LULMPOKUN NbINIEBOU XBOCT. ®OTOMPA®USA C
ONMMHHOW BbIAEPXXKOW COENAHA 21 MAPTA 2013 NOf1A.




KOMETA PANSTARRS . ®OTOIPA®UA C ANIMHHOW BbIOEP)XXKOW
COENAHA 7 AHBAPA 2018 TOA.




KomeTa KaTtanuHa 17 auBapsa 2016 roga makcumanbHO conmsannaco ¢
3emMrnén. XopoLwo BUAOHbI NO-OTAENbHOCTU NbINIEBON U NOHHBLIN XBOCTbI.

M101 — 6onblias cnupanbHas rafnakTmka B co3se3gmu bonblon
Meageauubl. Kocmnieckas seprylika M101, kotopas BugHa cneBa BHU3Y,
NnoYTn B ABa pa3a bonbLlue Mne4vHoro IyTn n HaxoauTcs Ha PacCTOSAHUN
okorso 270 TbicsiY CBeTOBbLIX BEKOB OT Hac.




KAMEPA KOCMHMYECKOTO AIIITAPATA PO3ETTA TTOJYUYWJIA 3TO 3AMEYATEJLHOE
N30BPAKEHUE SI/IPA KOMETBI UYPIOMOBA-I'EPACUMEHKO. TIYTEIECTBUE PO3ETTBI
MPOIOJIKAJIOCH 10 JIET. PO3ETTA MMPUBJIM3WIACH HA 285 KHWJIOMETPOB K CBOEI

[EJIN. VIUBUTEJbHAS IBOMHASI ®OPMA SIJIPA TOKA3AHA UCKJIIOUUTEJIBHO MOIPOBHO .
SIIPO KOMETDBI PASMEPOM OKOJIO 4 KWJIOMETPOB. PO3ETTA — NEPBBIA KOCMUYECKUIA
ATITIAPAT, BBIIIEJAIINI HA OPBUTY BOKPYT' KOMETBI. IOCAJIKA HA KOMETY 30HJIA ®WJIbI,
3ATUTAHUPOBAHHOI B KOHIIE 2014T0JIA.
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30 UIOHSA 1908 I'OJA HAJ OI'POMHOW TEPPUTOPHUEN BOCTOYHOHW CHUBUPU B
MEXJIYPEUBE JIEHBI U INOJKAMEHHOMW TYHI'YCKH C IOI'O-BOCTOKA HA CEBEPO-
3AIIAJl TPOJIETEJ BOJIBIIIONW OTHEHHBIA IIAP-BOJIN. MOJET KOCMHUYECKOI'O
MNPULIEJBIA 3AKOHYMJICSI TPAHAWO3HBIM B3PBIBOM HAJI BE3JIIOJJHOW TAWIOU
HA BBICOTE OKOJIO 7-10 KWJIOMETPOB. B CUUTAHHBIE CEKYH/bI B3PHLIBHOHN
BOJIHOM B PAJIUYCE OKO.JIO 40 KM BbLI IIOBAJIEH JIEC, A HA JECSATKH KM BOKPYT
BCIIBIXHYJIA TAWUTA (IIOJA JEMCTBUEM CBETOBOI'O U3JYUEHUSA). IIPU DTOM YJIAPA
O 3EMJIIO HE BbLJIO = B DIUIEHTPE OCTAJIMCH CTOSTH T'OJIBIE, BE3 BETOK,
CTBOJIbI JEPEBBEB. B HOUb C 30 UIOHS HA 1 UIOJISI, YEPE3 15-20 YACOB MOCIJIE
KATACTPO®bI, OT 3AIAJHBIX BEPEI'OB ATJIAHTHUKH 1O IHIEHTPAJILHOHU CUBUPU U
OT TAIIKEHTA JIO CAHKT-IETEPBYPI'A, HA TEPPUTOPUU IIJIOILIAJBIO BOJIEE 12
MJIH.KM2, HAYAJIOCh HEOBBIYHOE CBEYEHHME 3EMHOM ATMOC®EPHI 1 HOYHbBIX
OBJIAKOB. OBJIAKA, OFPA3OBABIINECS HA BBICOTE OKOJIO 80 KM, MHTEHCHUBHO
OTPAKAJIM COJTHEYHBIE JYUYHU, TEM CAMBIM CO3JABASI D®®EKT CBETJIBIX HOYEH
JTAXKE TAM, T1E nX MIPEX/IE HE HABJIIOJIAJIN.

Jlec Ha paccTosiHUM 20 KM OT anuueHTpa
B3pbiBa, 1927 rog,



HEOBBIYHOE ATMOC®EPHOE SIBJEHUE HABJIIOJAJIM B HOUb HA 8§ SIHBAPSL
2004 I'. THICSAAYM KUTEJENW UICIAHUU. B HOYHOM HEBE HEOXKHUJAHHO
MOABUJIUCH "OTrHEHHBIE IIAPBI", KOTOPBIE MMPOJIETEJIU C CEBEPO-
3ATIAJIA HA BOCTOK HAJl 3HAYUTEJbHON YACTbHIO IMPEHEMCKOI'O
IHOJIYOCTPOBA. HEOBBIYHOE ATMOC®EPHOE SABJIEHUE BbIJIO BBI3BAHO
IHAZEHUEM KPYIIHOI'O METEOPUTA, ®PPAI'MEHTBI KOTOPOI'O YIIAJIA B
PAMOHE IT'PAHUIIBI MEXJY MMPOBUHIUSAAMMU JIEOH U MMAJIEHCHA.




METEOPWUTHI




KPATEP HA 3EMJIE INTYBMHOM 220 M 1 JJUAMETPOM 1200 M, BOSHUKIIINI
OT VIAPA KEJE3HOI'O METEOPHUTA CBBIIIE 50 000 JIET TOMY HA3A/I.
HAXOIUTCSA B LITATE APU30OHA (CIIIA) BJIN3 ®JIATCTA®A. B HEM U
BOKPYI' HET'O OBHAPYXEHbI METEOPUTHbBIE OCKOJIKH HUKEJIUCTOI'O

KEJIE3A.




KPATEP MAHUKYATAH B CEBEPHOUN KAHAJIE SABJISIETCSA OJJHUM U3
CTAPEHIINX U3BECTHBIX YIAPHBIX KPATEPOB. KPYIJIOE O3EPO
IUAMETPOM 70 KUJIOMETPOB, KOTOPOE BHE BCSAKOI'O COMHEHUS
OBPA30OBAJIOCH B PE3VJIBTATE UYJOBHUIIHOI'O CTOJIKHOBEHMWS,
MPOU3OMIEAIIEIO OKOJIO 200 MUJIJIMOHOB JIET HA3AJl, CYHIECTBYET U
IIOHbIHE.




METEOPOUM ] YITIAJI HA 3EMJIIO 15-'0O ®EBPAJIS 2013 T'OJIA, IPOMYABIINCH HA
BBICOTE OT 20 10 30 KWJIOMETPOB HAJI TOPOAOM YEJSIBUHCK B POCCHUM B 9:20
YTPA MECTHOTI'O BPEMEHHU. EI'O HAYUAJIBHASI CKOPOCTbh COCTABMJIA OKOJIO 20 KM/C,
3AME/VIEHME ITOCJIE BXOXKJIEHUSA B IIVIOTHYIO ATMOC®EPY COITPOBOXKIAJIOCH
B3PHIBOM U BCHBINIKOM, KOTOPAS BBLJIA SIPYE COJIHIIA. PASMEP KOCMWYECKOU
CKAJIbI = 17 METPOB, A MACCA - OT 7 10 10 ThICSAY TOHH. O’ KUJAETCS, YTO TAKHUE
COBbLITUA JOJKHBI ITPOUCXOAUTH B CPEJHEM PA3 B CTO JIET. TAJJEHUE
YEJABUHCKOI'O METEOPHUTA = BTOPOE 110 MOIIHOCTH B3PbIBA N3 BCEX U3BECTHbBIX
COBBITUH, MOCJIE TYHI'YCCKOI'O METEOPUTA B 1908 I'O/1Y.
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noa NOKPOBOM JIEFKOIO TYMAHA CMOKOMHO TEYET PEKA MUACC, B
EE TUXUX BOOAX OTPAXXAETCA 3MUMHUU NEU3AX OKOJO
YENABUHCKA B POCCUN. OOHAKO OJIMHHOE OBJIAKO, MNJIbIBYLWIEE MO
roNnyYsOMY HEBY - 3TO PA3BUBAIOLLUNCSA CNEL YENABMHCKOIO
METEOPA. CNEQ U3 NAPA OCTABUJTIA KOCMUYECKASA CKATA,
KOTOPAA B3OPBAJIACb HAQ rOPOAOM BCEIO 18 MUHYTAMU PAHEE.
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