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K 50-JIETMIO UKM PANH

Onmumucmuyeckoe npeguciosue

€ HOMAamy Neccumusm

S ouens pajt, 4To JIOGUMBII BCEMU YUCTILIMU-€CTEe-
CUBCHITHKAMHM KYpHAL «JIPpUPOa> COMMACUICH 11EIH-
KOM HOCBSTHTDH OJIMH U3 CBOMX BHIIYCKOB I00WICIO 11a-
mero Hucruryra. KU PAH (PAH, a ue ®AHO!) noutn
BJIBOC MOJIOXC KYPHAIA, CTOACTHC KOTOPOro Mhl 1HC-
JUBHO OTMEYAIN HEJIOR YCPE/IOH MCPOIIPUATHI,

061, XOTH U HCHXOMOIHUYECKU TSOKEID jis
YCCTBYEMBIX, JIAIOT BCE-TAKH BOZMOXHOCTE «OCTAHO-
BHTLCH-OISHYTBCS» H [TOHATD, YTO CACAANO 34 [1PO-
ICAIUC TO/bl, YTO MOKA HC YAANOCh U TICPCHCCIOCH
Ha CACAVIONIMC ACCITHACTHS, 4 UTO OYACT ACAATHCH
YAKC B IPYTHC BPCMCHA H JIPYTHME JHOLMH...

Bujinr bor, 10 ner nasaj, KoOja OTMEUHICH
40-neruuit w06uneit “ucruryra, s b1 enie MoJo/biM
HAYMHAOIHM AHPCKTOPOM H, KAK MOCTCA B U3BCCT-
HOW pok-oncpe «Mucyc XpucToc — Cynepssesjias,
«then I was inspired, now I am sad and tired»: 6bin
MONOH HAJIEK/L HA TO, KAKUMH BCJIUKHMHU N0O6E/IAMHU
B KOCMOCE MBI BCTPETHM HAIIEC IPAAYIIEE, TOIAA €Hie
aasekoe, 50-neTuc. Mano 4tTo cOBINOCH U3 ITHUX MJIA-
HOB. Annapat «®o60oc-I'pyHT», [MaBHBIA NPOCKT IJ14-
HCTHOH MPOTrPaMMBbl, IOJCTEN TOJABKO J0 AHA THXOTO
okeaHa. JIpyrue Halmu NeHTPANTbHBIC IPOCKTH — «Pe-
30HAHC» M «CnieKTp-Penrren-fraMma» — NOTUXOHBKY
c/ApeiOBANH HA KOHCL 3TOr0, 2 TO M HA HAYaJIO clie-
JAYIOLETO ACCATHIETHSI.

310 6bId rpycTHAA npceamdyna. Tem He McHee,
6blIH U XOPOLIHE HOBOCTH. K TAKOBBIM OTHOCHTCH 3d-
OYCK U MUraTHas padoTa APYroro anmnapara cepuu
«Cuekrp» («Cuexkrp-P»). Baarogaps ApyKeckKon nog-
JACPKKE raBbl ITOro npocekra akaaesuka H.C.Kapaa-
MeBa, PYKOBOJHUTCASL ACTPOKOCMHUCCKOTO 1EenTpa
duzuyceckoro nacruryrta nMILHJIe6enesa PAH, ciie-
HANHCTH OTACHa 54 UKH yCTaHOBIIM HA KOCMUYIC-
CKOM annapare HeGONLUION KOMIUIEKC PHOBOPOR
«ITnasma-d» st M3Y4CIHs JOKAIbHBIX CBOHCTB CPC-
Abl (BECCTOAKHOBUTCABION TOPAUCH ITA3Mbl), YCPC3
KOTOPVIO ODPOXOAUT CI'O TPACKTOPIIL.

OCcHOBNHVIO 4acTh BPCMCHH «CIICKTP-P> 06TCKACT-
¢ MOTOKAMH COANCYHOIO BCTPA, H B CTATHC JOKTOPA
$rsnko-maremarnyeckux nayk LHL3acrenxkepa «Ho-
BOCTH O COJIHEYIIOM BETPC» PACCKA3IBLIBACTCH O lie-
O6BIUIIBIX PE3YABTATAX, HOJVYCHHBIX B 3THX IKCIIC-
PHMCHTAX. fl XKC XOUY CKA34Th HCCKOJBKO C/I0B 00 aB-
Topc — leopruu Haymosuye 3aCTCHKEPE, OAHOM H3
CTAPCHUINX 11O NACHOPTY, 1O OIOM M3 CAMBIX I01BIX
JVHION M 1OJHBIX SUEPIHU COTPYIINKOB HicTnryra.
bes ero yRICHCHHOCTH U KCAHEBHOIO TPYAA He Obl-
10 &bl 1Y «llmasmel-P», HU MHOTHX JAPYIUX, 6once
PAHHHX, IKCACPUMCHTOB.

Kak, nHaseprnoe, noMudar vurarenu <[Ipupojibl»,
HOCACAHUAN YCLIEUHLIA OTEYECTBeHUbIA HIPOEKT 110
nccneponanuio Comicyton cucTeMbl, «@o6oc», HbLI

&

OCYHICCTBICH (XO'I'ﬂ, K COXAUICHHIO, TOJILKO H4dCTHY-
1O) ene B Ho3jecoserckoe spems (1988-—1989).
M3-32 GHHANCOBBIX TPYAHOCTCH YUCAO POCCHACKHX
npockToR B 1990—2000 rr. CUUTANOCH CAMHHILIMH.
Ho, Kak raacur TYPKMCHCKAS HOTOBOPKA, «BOjL JIBI-
POYKY HAWJICT>: IKCHCPHMENTATOPL nanero Hicru-
TYTa IIPOTOPHIIN HEHOM HONDLITHX K HOCTOAHIIDLIX yCu-
Juit lopory na 3apybexnsie (EBPOICHCKHEC K aMepH-
KAaHCKHE) KOCMHYCCKHC ANNaPaThl.

[TepBBIM 3ACCH ObUT JOKTOP (PUBHKO-MATCMATHYC-
ckux Hayk UIMurpodanor ¢ npudopom HEND ua
annapare HHACA «Mars Odyssey» (sanyck s 2001 r).
3arem ra ke KoMmanaa u3 UKW 6piia upuraaniena
YHACTBOBATDL W B APYIrux npocekrax HACA: LRO (Lunar
Reconnaissance Orbiter) ¥ 3HAMCHUTOM TSXKCIOM
Mapcoxojc «Curiosity», KOTOpbIf cCHYaC «BOPOITHT
poCTOpLI» KPACHOM MIAHETL.

Hoxrop ¢usuko-maremarnueckux Hayk (O.M.Ko-
pabnes, UCHOAB3OBAB LPUBOPIIbIE PA3PABOTKH, Cle-
JIAHHDBIC VIS €LIC OGHOTO YTOMICHHOTO B THXOM OKC-
4HC MAPCHAHCKOrO NpocKTa «Mapc-96», nobuacs
y4acTus corpyaHukos UKW B npoekrax Esponeicko-
ro kocmuueckoro arewrcrsa (EKA) «Mars Express»
v «Venus Express». Hago ckasars, 4ro eBponenckun
«Mars Express», sanyucHHbIA B 2002 1., 10 CBOCH Ha-
VYHOM HArpy3ke u 3aJja4aM (PAKTHYCCKH CTAT PCHH-
KapHAIMER MOTHOIICTO POCCHHCKOTO TMPOCKTA
«Mapc-96». Cama PoCCHsi HE HANUIA, K COKLICHHIO,
CHJI U BO3MOXHOCTEH 3TO CJIENATD.

Crarby, HOMCIUCHHDBIC B ITOM BBIIYCKC, KaK pa3
M OCHOBBIBAIOTCH HA OPUTHHANBHBIX AAHHBIX (KOHCY-
HO, HE TOJBKO HQ HUX OJHHUX), NOJYUYCHHBIX B XOAC
3THX IKCHCPUMCHTOR. HI 0 CKA3aTh, 4TO OTACAD
1 Mutpoganora, 11 Kopabuaena rorossres ceituac
K AKTHBHOMY Y4acCTHIO B HOBOK &lC)Kll)’llll})OllllOﬁ
nporpaMme ucciaegopanns Mapca — <ExoMars»,
4 TAKKC YKC NOCTABHJIN JICTHBIC KOMILICKTH! NTPHBO-
POB LISl HETCPCCHCTIICHT MCAKAYIAPOANON IKCNC-
i Kk Meprypio «BepiColombos (EKA, flnonus,
Poccus).

Acrpouankn UKH, MHOIO JIET OXHMALIOMHC HA-
912 PAOOTH IAMMA-PCHTICHOBCKOro «ClCKTPa», TO-
Ke He Tepaan spemend gapoM. llpockr MHTEI'PAJI
EBPONCHCKOTO KOCMHUYCCKOTO AFCHTCTRL OBUT 3a11y-
mew p()C(‘HﬁCKIlM «ﬂpo'ronom», ()lel[‘()}l"lp}l YEMY
POCCHUCKHE ACTPOPUINKN (KOHECHHO, 1IC TOADKO CO-
Tpyalivkn MKHM) Hoayqiig 11paso Ha 4CTBCPTL HA-
OGMI0AATCABHOIO BPCMCHH CTAHLUH. DTO CTANO HAYA-
JIOM BCC HONCC AKTHBHOW PABOTH ¢ UHTCPCCHCHTIH-
MU JaHnHsMu HHTETPANTa.

Oauni M3 HEJABIIMX PE3VILIATOB — HABII0AENHs
6AM3KON CBEPXNOBOH THMA 12, KOTOPas BCHBIXHY/IA
B Havane 2014 r. 3ToMy COBBITHIO TOCBAIICHA CTAThA
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K 50-JIETHIO MKMU PAH

yiaena-koppecnonjientra PAH EM.Yypasosa. Ho He
TOJBKO eMV. TdK MOJIYUUIOCh, YTO «I'ocnoxa Yadya»
JIBKIBL OKA3A/1ACH «l0OPOH» K POCCHHCKUM ACTPO-
(PU3HKAM, CYMEBWKM TOJYYHTHL OYEeHb MOApoGHbIE
JAHHBIC 00 YHHUKAJBHBIX SABJACHHUAX — BCIHBINKAX
OAM3KMX CBCPXHOBBLIX PA3LIbIX TUIIOB, KOTOPHIC HA-
omwojlann B 1987 1 2014 rr.

CraloBAMAACA [TOCTENCHHO KNACCHYECKOH Mar-
HATOPOTAIHOHIIAY MOACHL B3PLIBA CBCPXHOBBIX
HPEACTABACHA B CTATLC OJHOTO U3 €C IVIABHBIX H/1e0-
aoros — upodgeccopa I'C.Bucnosaroro-Koraia.

Eme ofuna Tcoperuyeckas padora, ¢ NErkuM Ha-
XAILCTBOM Has3BaHHas 1podeccopom HADACMOH-
TOM «YKPOUICHUE aCTEPOHOR», NOCKsNLIEHA QYTYPHU-
CTHYECCKOHA TPOIPIAMME ¢KOCMHUYECKOIO Ouanuap-
da» — ynpasiaetids IBHXCHHEM O1ACHIBIX ACTCPOH/IOB
OYTCM HX KOHTPOMUPYEMBIX CTOJKHOBECHHH APYT
¢ apyrom. lle Beex, Hasepuoc, aptop yoeiuT CBOHMH
APryMeHTaAMH, HO i CUMTAIO, UTO TAKHE WIEH TOPA3JI0
JV4LIe [ITAHOB, BHIHANIMBACMBIX B HCKOTOPLIX H3BC-
CTHBIX KPYTiX, — CTPEAbOC MO ONACHLIM ACTCPOH/AM
TCPMOSJIEPHBIMU 3APA/IAMH.

TpaauHOHNOH, AABRHO pasdpabaTtbisacmont 8 UKHU
TCME KOCMHYECKOH TOT'O/bl HOCBALICHR CTATHS 4JIC-
Ha-KoppecnonacHTa PAH A Allcrpykosuua. Enie 6y-
AYUYH MOJIOMTWM yU€HBbIM, AHATOJHH NOACTYIHJICH
K 3TOH TeMme, CO34aB BAKHECHIIYIO B TO BpCMiA juin
npockTa «Hirep6oa» 643y JJAHNbIX KTIOYEBbIX PU3HU-
YECKHUX HAPAMCTPOB, MOJYYEIIHNBIX B XO/ie H3Mepe-
HHUA NPHBOPHBIMH KOMILIEKCAMU NPOCKTA, CaMO XKe
MOHATHUE «KOCMHUYECKAH IOrOJa» BOCXOAHMT K HUJICAM
pycckux ¢punocogos-kocmMucron: depoposa, Mopo-
30B4, [ JHONKOBCKOro, YHKCBCKOI'Q. DTH UACH, BHAYA-
JIe 4UCTO HUUTYHTHBHBIC, NOJYYHIH (DU3IHUYECKOE
000CHOBAIIME C HAYAIOM KOCMHYCCKOH 3pbl, KOIja
CTAIO HCHO, YTO MH (DAKTUYECKH KHBCM B COJICY-
110H KOPOHE. 3eMno HOMOAPAUDPYIOT M JHEPTHYHDIEC
COJIHCYHLIE YACTHUBL, U CINC Bo/iee 31EPIHYHBIC YaC-
THLB KOCMHYECKHAX JIVYCH, MTPWICTAIOWHC U3 HAIEH
FATAKTHKHY B BaXKC COCCAHHX ¢ 1eld. Bed aTo mausier
Ha G/KARINYIO K HAIM KOCMHYECKYIO CPCATY M 11 camy
3eM/I0 — T4K UTO Mbl MOXCM TOBODHTL O TOM, KAKO-
BA «[IOTO/1d» B OKOJO3CMHOM KOCMOCE.

Padota jJoKTopa (PHU3HKO-MATEMATHYCCKHX HAYK
C.H.onenst NOCBAILCHY HOBOM jyii UUCTHUTY T TeMa-
THKC: KOCMHUYCCKOH TBLIIM M €€ 3aPSKCHHON KOMUO-
Hel're — NbUICBOR Tazme. JIVHHAs TCMA BbHWIA CCH-
4ac 1a aBaHcIeHy deaepaibHON KOCMHUYECKOH NMpo-
rpaMybl Poccnu na upeacTtosmee jecsruiacrue. Yac-
THLBI JIYHHOR 1bLIH, 3APAKCHHBIC Baroaaps BuiOHBA-
HHIO W3 HUX JICKTPOHOR COMHEUHBIM YIAbTPapHOIE-
TOBLIM HIJIYHCHHCM, — OjIHH H3 OCHOBHBIX (])211(1'(')[)()3
PUCK2 M U1 TCXHUKH, KOTOPOH NPCACTONT padoTaTh
na JIyHe, H 1 KOCMOIABTOB, KOTOPHIE, 5 /IyMAalo, BCP-
uytcs Ha JIvay 8 navane 30-x rosion. (Kerary, cose-
TYIO B CBS3M C 3THM MCPCUYHTATL HITEPCCHCHRTIVIO
KHuUTy <JIynnas usians Aptypa Kinapka, KoTopomy yaa-
JIOCH VI'aAiaTh MHOI'HE CBA3ANHBIC € HCH ONMACHOCTH.)

M, Hapymas Henucanble 3aKOHH TUIAHTHOCTH,
HOCACAHCH B 3TOM LIPEJHCIOBUH 4 YIOMAIY CTATBIO

npogeccopa O.10JJasposo# ¢ MU MHTAIHIION O MO-
HUTOPHHTC MOPEH. 30HUPOBAHUE 3EMIIH, BKIIOYAIO-
L(CC HC TONLKO MOPS, HO U «JIVIY, JIECd, TIOJISt U PCKH»,
BCeraa Onulo TPAAULIMOHHBIM B jesTciabHocTH Hn-
CTHTYTA. XOUYCTCS CUIC JIOOPLIM CJIOBOM BCIOMIIHTD
ocHoBatreas 3Toro HaupasiacHua fua Jissosuva 3u-
MaHA, KOTOPOT'O, K COXANCHHIO, VKe HeT € HaMH. Ofth-
1ra IOpbpCBHA BMECTE ¢ MHOTOUMCIEIINBIMU YUCHHKI-
MH AKTUBHO H IUJIOJOTBOPHO pPaboTacT B 3TOM Ha-
npasjacHuH. U3BCCTHLI €C KIACCHYECKHE PABOTH 110
3arpasHenusm Yepuoro mops. Aymaio, uto unraresu
«[IpUPOABI» ¢ HHTEPECOM OZHAKOMSITCH C TONYIAP-
1BIM HITOKCHHUEM PE3YILTATOB ITOH I'PYIIILL

M HaKoHell, Mbl PCIIMIIM, UTO 3j1€Ch 6viCT Bosce
YCM YMCCTHO OHYOJIHKOBATH PENEH3HIO AKLJICMHUKA
M. Maposa na 1oka cnie ne H3AAHHYIO Y HAC KUY
noj wassaneM «Imminent Scicnee», 4TO MOXKHO T1C-
pesectu Kak «Heusdexknoe siannces. Kiury 31y nanm-
CAJ1 3AMCYATCALHBIN y4eHbld, OOABLIION JIPYI HANICTO
Hucturyta n soobue Poccun, npesnjenrr Mexayna-
POAHOTO KOMUTETA 110 HCCCAOBANHIO KOCMHYCCKOT'O
npocrpanctea (COSPAR) 8 2010—2014 rr. JIxxosantu
bunssamu (Giovanni Bignami). [Ipodeccop Bunnamu
ouenb MHOTO cacaat, urobnr 40-s Hayunas accambices
COSPAR, ojHa 43 KpyuHeHmnx KOHQEepeHun s
y4eHBbIX-HCCAEAOBATENCH KOCMOC, B 2014 . cocTos-
J1ach B MOCKBE H NPONUTA MAKCHMAbHO YCIEHIHO, He-
CMOTPs. HA BCE MOMUTHUYCCKHE NEpTYpOAIiHA 1po-
UIOro rojia. Muxaun SIKOBaEBHY MAPOB, YICHHMK AKa-
aeMuka McTucnasa BeesonogoBuua Keaabima —
INIABHOTO MHHIIMATOpA ocHOBaHUA UKH, Toxe cTosn
B T€ JAJICKHE I'O/bl Y HCTOKOB OCHOBAHHMS HAICTO Uu-
CTUTYTA, U s OUEHD PaJ, YTO €1'0 AHANM3 KHUI'Y BuHb-
AMH BOIIEJ B HAU OOHICHHBIA BBINTYCK.

Kpu3ucChbl HC BCUHBIL, H st 060CHOBAHHO PACCUMTDI-
BA10, UTO YHTATE/H, 3AUIITEPCCOBABIIMECH KHUTOH
upodecccopa BHHbAMH, CMOTYT BCKOPE YBHACTD U CC
H3JAHHC HA PYCCKOM A3BIKC, 4 TCKCT Muxaunna Mapo-
BA CTAHCT NPEKPACHDIM MTPCHCIOBHEM K HCH.

B saximiouenne no3poasre Mie noMcuTaTh o 0iu-
JCAHOM BLIYCKE «[Tpupojib> 2025 1. UHCTHTYTY HC-
nomuntesa 60 ner, Akajiemun — 300. Hajieocs, MBI YKC
326vACM O BCCX nepeapsrax, sanymenunx 8 2013 r.
HCHU3BCCTHRIMU ABTOPAMH 3aKona «0 pedopme PAH»,
Bepro, uro PAIL serperut csoc 300-actHe B Kadeorse
MOIHOTO M BOCTPCOOBAHHOIO I'OCYAAPCTROM NMEHTPA
HHTEVICKTYANbHOR AKTHBHOCTH CTPAHBL. A OCEHbLIO
2025 1. 9HTATCAU NPOYTYT O PCIVABLTATAX 1IPOCKTOR
nccaegopanist Jiyin,, Mapca, 3CMIH M JIAICKHX TUTAK-
THK, HaJl KOTOPHIMH CCHYAC TPYJATCA COTPYIHHUKH
MKH PAH v KOTOpDLIC TOKA CHIE K/1Y1 CBOCTO Yaca.

Kak sujiure, 2BTOP NMPEJHCAOBHS BCC-TAKH OCTA-
CTCH OITHMHCTOM — 0€3 4ero, ayMa, 6nuio 61 1ce-
BO3IMOXIO 3aHUMATHCH KOCMHYCCKUMH HCCIICA0BA-
HusaMu B Poccun.
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CeroguamuAasa CTPYKTypa HHCTHUTYTA IIPEACTABIIE-
H2 A THAUIATHIO OCHOBHBIMH 11AVMHBIMH, IICCTHAALA-
TbIO OBCAVKHBAIOMHUMH H ABYMS 11POU3IBO/ICTBCHHEI-
MH nojpasaenenusaMu. K 4Hcay HaydubiX 10pa3acic-
HHH OTHOCHTCH OT/(€/bl: KOCMOICO(MHM3NKH (PYKOBO-
aureap H.C.Epoxui), aCTPOPU3HKH BBICOKHX 3HED-
ruit (M.H.TTapaunckui), puankn ruradet (O.U.Kopa6-
JeB), PU3UKH KOCMHYCCKOH 1w1asmbl (A.Allerpyko-
BHY), Ucciie/loBaHNS 3eMIH H3 kKocmoca (E.ATIlapkoBs),
TCXHOJAOFHH ClIYTHHKOBOTO Mouuropuura (E.AJly-
NISIH), OIITHKO-PHIHUECCKUX HeeacgoBannit (P.B.Becco-
HOB), KOCMHYCCKON JMHAMHKH U MATCMATHYECKON
o6paborkn uHdopmauun (P.P.Hasnpos), saepuofi
mwianerosorun (MIMuTtpodanos), HabaoaTCAbHON
H TCOPCTHYECKON ACTPOHOMHH H PATHOHHTCPRCPO-
McTpuu (C.C.MOHCCCHKO), TPOCKTHPOBAHNS U 3KCIC-
PUMEHTAILHOH OTPABOTKH BOPTOBOH M CIICIIUAIHU3H-
POBAHHON AMNAPATYPHl M KOMIUICKCOB (M.B.Yyikon).
K OCHOBHBIM OTACAAM OTHOCHTCH TAKXKC KOMIVICKCIIBIE
MOAPAJICNCHHA MATCHTOBAHIHA W MHHOBALHOHIION
ACATENLHOCTH, OOP2OOTKH MHPOPMAIHY, HASCMHBIX
HAYYHBIX KOMIUIEKCOB, TCACKOMMYHHKALMOHHLIX Ce-
T€H W BBICOKOIPOUIBOJAMTEALHBIX BbIYHCAHTENLITBIX
KOMIUICKCOB.

B nacrosmece BpeMs 8 MHCTHTYTC PabOTAIOT CBbI-
me 1000 yenosek, B TOM uMcie 250 HAVYHBIX CO-
TPYAHMKOB. B HX YHCAC TPH JEACTBUTENLHBIX YICHA
H JIBAd WICHA-KOppecuoHicHTd Poccurckon Akaje-
MHUH HAVK.

B 1986 1. *HCTHTYT 32 3HAYMTEAbHBIA BKIa] B Pa3-
BUTHE OTEUCCTBCHHOM HAVKH H TEXHWKH HATPAX/Ell
opaenom JleHuHda. Jlupckropy umucruryra Caracesy
npuCcBOCHO 3Baiine leposa Coumanucruueckoro Tpy-
Jid. MHOTHC COTPYAITHKH OBbITH HATPAXIEHbl OP/IEHA-
MH M MCAAJIAMH.

RocTrKeHUA 1 nnaHbl

Jlasicko He Bee pabors KK cBA3a1bl C KOCMHUUYCCKH-
MU SKCIOCPHMEHTAMM M MPOCKTAMH, HO HMEHHO
B HHX KOHUCHTPHPYETCH TPY/ COTCH JIOACH M 3PHMO
BOILIOINAETCA CYTh KOCMHUYECKHUX MCCACAOBAHUH. Co-
TPVAHHKH HMHCTHTYTA TPHHHMAAM HENOCPCACTBCII-
HOC Y4aCTHE B [OJTOTOBKC H IPOBEACHHN HAVIHBIX
HCCACAOBANMM M IKCTCPHMCHTOB, B HOJYUYCHHH
" 00pabOTKC HHPOPMAIHHA ¢ KOCMHYECKHX 21111apd-
TOB, 3ANYCKACMBIX IO HANMOHWMIHLHON KOCMHYECKOH
UPOrpaMMe, 4 TAKKC B LUPOEKTAX, OCVIICCTBAACMBIX
B PAMKAX MCKJAYHAPOAHOLO COTPY/HHUUYCCTBI, B TOM
qgucae (OCOBEHHO AKTHBHO B 1OCJAE/AHHE TOABI) KaK
COHCIOJIINTENH B 3dPYOCKIIBIX KOCMHUECCKHX MPO-
€KTax. B obucii caoxKIoCTn OHM y4acTBOBAMN 1B 0-
Jgee yem 100 KOCMHYECKHX 3a1VCKax.

B 0jiHHX 3apyOCKHBIX IIPOEKTAX YYCHBIC U CIIELH-
AIUCTBl MHCTUTYTA PadpadarpiBasy M HCOBITHIBAIN
OOPTOBBIE KOMIIJICKCH HAVYHOH A11112PATYPHI, 4 31TEM
NPOBOAHAN HUCCHENOBAHUA € MX NOMOWLIO («Mars
Global Surveyor», «Venus Express», «Mars Odyssey»)
B APYIHX — 3AHUMANIUCH HIOJIYUCHUCM U 0OPabOTKOM

HAYYHOH HIIPOPMAIIMH ¢ KOCMUYECKHUX ANMAPATOB,
ee ananusoM U uurepuperameit (MHTEIPAIL).

HeCOMHEHHO, OMHNUM H3 CAMBIX 3AMCYATC/bHbIX
H PE3VALTATUBHBIX Obll MEX/YHAPOJIHBIH MPOCKT
BEI'A — nposner ponu3n Komethl [amnes kocMude-
CKHMX annaparos «Bera-1 1 2», cozgannbix 8 HayyHo-
HPOU3BOACTBCHHOM O6BLE/IMHCHUH UM.C.AJlaBOUKK-
12, BrepBpi¢ ¢ HX IIOMOULIO HPOBCACHB!I HEIIOCPE/]-
CTBEHIIBIC U3MCPCHHS Y NOJAYUCHDI JITAHHBIC O COCTABE
KOMETDH M €€ BIAUMOACHCTBHH C MAIHHTHBIM I10JIEM
H CONHEYHLIM BeTPOM. CAMH MCKIVIAHCTHLIC CTaH-
UK OBIJIM COBETCKHMH, HO MX Hay4loc 060py/oni-
HUC — MCKAYHAPOMIBLIM, H3TOTOBJICHHBIM B JECBATH
crpanax. TloacT craHnui K KoMere Ob COBMELEH
€ HCCAEIOBAHUAMH Benepnl, 1OCACAHHUC NPOBOIU-
JINCD 1€ 'TOJIBKO Hd 3TANC CIIYCKA 110CA/JOYHOro anna-
PATA HA MOBCPXHOCTD IJIAHCTDL, HO H B €€ arMocdepe
€ OMOILBIO APCHPYIOUHX USPOCTATOB.

HMHCTHTYT KOCMHUYECKUX HccAcAoBanui PAH BoI-
CTYNAET KK TOJOBHOM HHCTHTYT B OOJACTH HAYYIILIX
KOCMMUCCKHX MCCACAOBANIMK B HANICH CTpaHC, CO-
CTaB/sisl, BMECTE € IDYTHMH OPrantu3alidsaiMi HavKH
W MPOMBILUIEIIOCTH, HPCAMOKCHNA K PejlepanbHONA
KOCMHYCCKOM LIPOIrpaMMe, KoTopas QpopMupyeTcs
CosetroM PAH 1o KOCMOCY M €TI0 COOTBCTCTBYIONHMH
CEKIUAMH COBMCCTHO C Pe/[ePATbHBIM KOCMHYECKHM
arenrcTsoM (Pockocmoc).

HUHCTHTYT YUACTBYET B BBIIIOAHCHHU PejePATbHON
KOCMHUUYCCKOM 1IPOIrpamMmbl POCCHH, KOOPAUHUPYSA CO-
3/IaHHC HAYYHOM alapatTypel, COBMCCTHYIO paboTy
BCEX UYJICHOB KOOIEPALHMH, BKJIIOYAS CC MCKAYHAPOA-
VIO COCTARNAIMYIO. B psje Apyrux npoekros, poc-
CHHCKHUX M 3apPYOCKHDIX, HHCTUTYT BLICTYNACT Kak
YYACTHHK HAYYHOM NPOTPAMMBI, IIOCTABJIAA Y2CTb HA-
YYHOH annaparypnl, o6padaTeiBag HAydHyio HHPOP-
MALHIO, YYACTBYH B OAJIMCTHKO-HABHIAIIMOHHON
HOJTOTORKC MPOCKTA.

B 2003 r. 8 uHCTHTYTC 6111 CO3JIaH HayqHO-06pa3o-
BATEALHLI ICHTP, B 33424V KOTOPOI'O BXOJIHT COTPYA-
HHYCCTBO € PABNHIHBIMH BY3AMH, PAOOTA C MOTOABIMH
VYCHBIMH H HIKOJLHUKAMH, OPIAHHIAIHMA YUACTHA CO-
TPYAHHKOB B BLICTABKAX M (PCCTHBAIAX HAYKH, NTPOMA-
Ianjid JIOCTHXCHHE OTCHYECTBRCHHOM KOCMOUABTHKH.
Llerrrp HPOBOJAUT 3KCKYPCHH 110 BRICTABOYHOMY 3241y,
rae PACCKAZBLIBACTCA O HAUPABJACHUAX JACATCABIOCTH
HHCTHTYTA, JEMOHCTPHPYIOTCH HPHOOPH W MAKCTb
KOCMHYECKHX ATAPATOB, 4 TAKKE OPralH3yeT JIHH OT-
KPHITBIX ABCPCH, BO BPEMA KOTOPHIX KOJABHHKA MOTYT
NO3HAKOMHTBCA € HIICTHTYTOM H €ro padoOTaMH.

[TPOBOAUMBIC CETOAHA B HHCTHTYTC HAY4HO-UC-
CAEIOBATENBCKHC H OMBITHO-KOHCTPYKTOPCKUC pabo-
Thl OTPAKAIOT MHPOKHUA CHICKTP HIYUCHHSA dCTPOPH-
3HKH H KOCMOJAOIMH, OTMCTHM TAKHC HALDABJACHHI,
KK MPOHCXOKACHHE, CTPOCHHC H 9BOMOLLHA Beenen-
HOH, TIPUPOAA TEMIION MATEPHU U TCMHOH IHEPI'HH,
vceneoraHuC JIyanpl v mnaner, COMHLA H COMHEYHO-
3eMHBIX CBA3CH, PA3BHTHE METOJIOB H dTIIIAPATYPbI LI
BHCATMOC(EPHOH ACTPOHOMHUH H H3YYEHHH KOCMOCA,
KOOPAHHATHO-BPEMEHHOE OBCCIICUeHe PyHIAMCH-
TAJIbHBIX UCCACAOBAHMIA M MPAKTHUYCCKUX 32/124.
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Puc.5. 3aBMCMMOCTL 3HEPruu B3pbIBA MarHUTOPOTALMUOHHOM
CBEPXHOBOW OT MACCh! AAPA NPY Pa3NUYHbLIX 3HAYEHUAX YAENb-
HOW 3HEpruu BpaweHUA Nepefd HauyanoMm IBOMIOLNUM MArHUTHO-
r0 NonA £ /M. (T.€. Nnepea konnancom).

THl MATHHTHOIO HOJA [6]. BozHuKaer BonHa yruloTie-
HHA, IBHXKYIAACS MO CNajameMy QOHY MIOTHOCTH.
AMIIIMTYAIA 3TOH BOJHDB PACTET CO BpeMeneM. Bonuna
TPACHOPMUPYCTCS B YAAPHYIO MATHHUTOIHAPOAHHA-
MHUYCCKYIO BOJIHY. BbIXOJ YA2PHOM BOJHDBI B HAPYX-
HBIC CIOH OBOJOYKH NMPCACBEPXHOBOW U MPUBOJHT
K B3PBIBY CBCPXHOBOW. Bpems pasBHTHA Npolecca
32BMUCHT OT OTHOIIEHMSA HAYAJIbHOH MATHATHOM
IHEPIHUH K HAYAJIbHOH I'PABUTALHOHHON. U3 lAHHBIX
HaGIIOAEHHI CIEYCT, UTO OTHONICHUC ITHX IHEP-
TUH B NIpeACBePXHOBOA cocrannseT 10°—10* Hanu-
YHC TAKOTO MAJIOTO MapaMeTPa B MArHUTOTHAPOAH-
HAMHUYCCKHX YPABHEHHAX, ONHCHIBAIOMUX MATHHTO-
POTANMONHBIA  MEXAHM3M  B3PLIBA  CBEPXHOBOH,
HOPEICTABAACT TPYAHOCTD JUIS YHCACHHOIO MOJIC/IH-
POBAHMA ITOF 3a/1AUH.

Nluteparypa

Kak suepBble MOKA3a1H1 HALIM ABYMCPHBIC YUCACH-
HBIC PACYCThl, POPMA B3PBIBR MATHUTOPOTAIHMOHHOMN
CBCPXHOBOH CYUIECTBEHHO 3ABHCHT OT HAYWIbHOM
KOH(purypaiuy mMarnuTnoro noas [7, 8| (puc.3, 4).
st HAYANBHOrO MArHUTHOIO 1O AUIIONBHOIO TH-
Nd B3PBIB HIPOHCXOAUT NPEUMYILCCTBCHHO B/LOJIb OCH
BPAICHHUS, YTO MOXKCT B IPOIECCE €rO Pa3BHTHS
HUPHUBECTH K (POPMHUPOBAHUIO CAABOKOJUIMMHUPOBAL-
1OI'O HATIPABJICHHOIO CTPYHHOrO BHIOPOCA — JIKETA.
B caywae korga HavyajabHOE MATHUTHOC 1OJE IMPC-
crasasier coboi KBALPYIOIb, NOJOOHBIA B3PLIB pPiUC-
NPOCTPAHAETCE B OCHOBHOM BOJIH3M 3KRATOPHAIb-
HOM IJIOCKOCTH. M3 HAMIMX PacucTon CHACAYCT, 4TO
JHCPrHs B3PLIBL CBEPXHOBOM 3aBUCHT OT MACCHI A/Ipa
H HAYWILHON 31EPIUH BPALICHHA M MOXET JIOCTH-
rarn 2.6:10" 3pr [9] (puc.5).

Ha navainHof CTafiMi 3BOJIOIHH MATHHTHOLO
HOJIST CTO TOPOUAAILHAST KOMIIOUEHTA YBCAHYHBACTCH
JUHCHHO, 32T€M HPOUCXOAHT 3KCIOHCHIIMAIbHBIA
POCT TOPOHMIBHOIN ¥ NOJOHAANBHBIX KOMIIOHCHT
MArHUTHOTO 1O/, BO3HUKICT MAIHHUTOPOTAIHON-
Hast HCYCTORUHBOCTD, YTO HPHBOAHT K COKPAIILCHHIO
BPCMCHH PA3BUTHS TAKOI'O B3PBIBA.

Kak BUAMM, MATHUTOPOTALMOHILIA MCXAHH3M
B3PbIBA CBCPXHOBOH IMO3BOJACT 1IOJYYUTH B pacye-
12X 3HCPTHIO BCUBINIKH, COOTBETCTRYIONYIO HAGMIO-
aciusam. PopMa B3PLIB2 KAYCCTRCHHO 3ABUCHT OT HA-
YAIBHOM KOH(DHTYPALMH MATHUTHOTO NOJIS.

* % %

HCCMO’l'pH HA HAIAYHUC HCCKOJBKHX BO3MOXHbIX
MCXAaHHU3MOB B3pPbIBd CBCPXHOBBLIX C KOJJIAINICHPYIO-
UM AIPpOM, IOKd IIPH MHOIOMCPHOM YHUCJICHHOM
MOJACJIIUPOBAHUN JTHIIB Mﬂl‘l!M'l'OpO'l'aLlHOHllblﬁ JacT
JHCPI'HIO B3PBLIBA, CONOCTABUMYIO C HA6MIOICHUAMH.
KDOMC TOI'Q, Y 3TOI'O MCXdHHU3MA CCTh CINIC OJHH «60-
1HyC» — 1pH noA061IOM B3PBLIBC CBCPXHOBLIX BO3ZMOX-
Ho (l)()[)h’alOBllllMC YIKOHATPABJICHHBIX C'I'pyﬁHle
BblﬁpOCOB — KOJAHMHPOBAHHBIX JKCTOB, KOTOPHIC
MOTYT OblTh HPH‘-IHH()ﬁ raMma-sCliaACCKOB. =
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3YABTATE 'EOMArHUTHOE 110J1€ HC TOYHO JIMIIOJbHOC,
XOT# U 6MU3KO K HeMY. OCTATOK (110C/e BBIYUTAHHSA
JIAIIOJA) VAOOHO PasjioXHUTb HA CymMy 6oJice Cllox-
HbIX MArHATHBIX KOH(DUIYPAIIMH C YeThIpbMs, BOCE-
MbIO H T.JI. IOJIOCAMH (TAK HA3BIBAEMDBIC KBAJIPYIIOJIH,
OKTYNOJU M jip.). Bcero cospeMeHHas Mojielb reo-
MaravTHoro noas IGRF skmiodaeT 13 TaKuX WIEHOB
C NOCTEICHHO cnajiaiomer aMmnryaon [7]. Hmenno
FTH YWICHDl OMPEJENSAIOT OTIHYUE MECTHOIO OIS OT
JMHOJILHOT'O, H, COOTBCTCTBCHHO, 1HOJOKCHHE MECT-
HOM MAarHHTHOH BCPTHKAIH — T.C. U KOOPAMHATHI
MATHHTHOI'O ITOJIOCA,

Ecnn Mpl 1IOCMOTPHM 112 ApCH) cesepHbiX HOJIO-
COB (4 Cro YCTKO yAdeTcs 3aQPHKCHPOBATD MATHHTHOH
CBEMKOW, PHC.8), TO Handonee GuCTPO — HA ACCATOK
I'PASYCOB 34 JICCATOK JICT — CJBMHYJICH K POCCHHCKOH
CTOPOHE HMCIIHO MATHHTHBIA OJIOC, 4 I'€OMATHUT-
HBIA (JIMNOABHBIF) VIIEJ MAKCHMYM HA 1apy rpajy-
COB, D10 O3HAYACT, UTO MCHACTCA NPEXK/E BCCTO MCCT-
HAs KAPTHHA O, MAJIBIC WICHDI B PA3JIOKCHHH, A 11€
OCHOBHOM JAHMNOJIbIIBIH KOMTIOHEHT. QOMHAKO B3aHMO-
ACHCTBHE 3EMJIH C COJMHCUYHDIM BCTPOM U HOJOKCHHC
ABPOPAILIOTG OBAIA OUPEJCHACT UHMEHHO AHIIONDL-
HAas 44CTh PCOMATHHUTHOI'O MOJS, TAK KAK OHA ClIafaeT
TIPK YAUTEHHH OT 3eMJIH TOPA3J0 MEJUICHHCC, YEM BCe
ocTanapHble. MHTEpECo, YTO I0XKHBIH MATHUTHLIA 110~
JIIOC JIBMKETCH B IPOTHBOIIOJIOXHYIO CTOPOHY (CeBep-
HbI — K reorpadM4ecKoMy IOJIOCY, 4 I0XKHbIH —
K 3KBATOPY), NOJITBEPXK/1Asl TAKHM OOPA30M UUCTO Me-
CTHDLIF XapAKTED sBleHUd. [cOMarHuTibie Xe nojoca
JIBKYTCA CHHXPOHHO (M TOPasj0 MEAICHHEE Mmar-
HHTHBIX), TAK 4TO, HCCMOTPH HA TO YTO MOBOPOT MAr-
HUTHOIO JHIIONS JCHCTBHTEIBHO NPOHCXOAHNT, FOBO-
PHUTL O KAKOM-THOO BGBICTPOM CABHIEC ABPOPAIbLHOM
AKTHBIOCTH K POCCHICKON APKTHKE 1IOKA HC NPUXO-
JITCH, XOTS TCHACHITHA TAKas HCCOMIIEHHO CCTh.

OnacHoCTU 1 Ux NPoOrHo3

HecMoTpst HA CBOC HABBAIHC, «KOCMHYCCKAs TOTO/d»
KAPAHHAIBHBIM OGPA30M BIHACT 1IC TOJBKO HA KOC-
MHYCCKHC AIAPATB M PABOTAIONMX HA OPOHTE KOC-
MOHABTOR, 11O 1 HA COBEPINEHHO 3CMHBIC TCXHHYCC-
KHC CHCTCMBL 1L 3CMEYIO 6HOCdCpy, ocodCio s 00-
CYAJIABIUXCH BOMSIPHLIX M HPHITOMAPHBIX ODJIACTSIX,
BB cyMMC 3HCPrHsa MariMTHON OYPH MOXKET JOCTHIATL
10— 10" JIx, THnu4inon cy6déypu — 10"—10" JIx,
1 OT OJAHOIO A0 JCCITH HPOIEHTOB ITOM IHCPIHI
HONMYLACT B HOASAPHYIO Honochepy [8, 9]. B pesyapra-
TC CYMMAPNIAS MOIHOCTL BO3MYICHU ABPOPAIBHO-
TO OBAIA B XOAC OYPH COCTABAACT JECHTKH IHTABATT,
A ABPOPVILHBIE TOKH — INCKTPOBKC Tl — AOCTHIAIOT
HIITCHCHBHOCTH B MHJUTHOHBI aMICp. SICHO, 4TO CCilH
¥ BAC HAJL IOJOBOH NOABUTCH ICKTPUUCCKASA CHCTC-
Ma ¢ MOIILHOCTBIO B HCCKOJILKO Pa3 60JbIE MOIHOC-
TH KAKOM-HHOY/Ih OUEHDL KPYITHOM 3JMCKTPOCTAHIINUY
(nanpumcep, Casno-Uymwenckoi I'DC), deceneno
3TO HC NPOWJET, NPCKAC BCEIO B CMBICIC BO3OyHxIC-
HHA MOUHBIX 3JICKTPOMATHUTHLIX noMex. [lepsbiM

HCTOPHYCCKH 3aMEYEHHBIM CICICTBHEM MATHHTHBLX
6ypb ObITH OTKA3bl MATHHTHBLIX KOMIACOB. CTAHOBUT-
CS 3aTPYALCHION U KOPOTKOBOJOBASN PAJIHOCBA3D.
IIpuurHa nousTHA — ;18 JAJAbHCH PIHOCBA3H HC-
OBXOUMO OTPAKCHHE PAIMOBOITH OT MOLOCHCPH,
W €C/M PA3MBIBACTCH YETKAA CIOHCTAs CTPYKTYPA
pacupeacnenms JICKTPOHOB O BBICOTC, TO PA3Py-
HIAIOTCH M 3EPKAIL, OT KOTOPhIX MOTAO OBl HPOHUCXO-
JINTh OTPAKCHHC PAJHOBOMILL. BO Bpemsi CHABHHIX
oyph pajnocsasdb B KB-gnanaszoHce npouajact Ha
BCEM 1JIA1ICTC. B nOASPHBLX KC PCIHOHAX ITO NPOHC-
XO/IMT BO BPCMS «3AKHIAHUN> HOJAPHBIX CUANHA
{IPAKTHYCCKH BCCIAQ, BC/Ih BLICBITAHHA H3 MAINKUTO-
chepnl COBJNAIOT OUCHB HEOJAHOPOANYIO CTPYKTYPY
HOHUIAIIHH.

Kaxercst, 4TO BCE 3TO yKC B [PONULIOM, BCb CCH-
4AC Mbl HCIIOJAB3YEM CIYTHHKOBYIO HABUTIAIHIO BMEC-
TO KOMIACH. CuyrHHKOBAs U MOOHJIBHASL PYIMOCBA3b
PadoTACT B JAHANA30HC ropa3A0 60JCC BLICOKUX Ya-
cToT (0KOJ0 | I'T1n), rae siHsiHe HOHOCPEPDH 3aMCT-
HO ocnadesact. Ho ne Bee rak npocto. Ha KOpOTKHUX
BOJINAX PadOTAIOT PAAAPBI OOOPOHIBIX CHCTCM JI/b-
Hero odHapyKenus. MarHHTHLIT KOMITAC IO CHUX 11OP
HCTIOAB3YIOT, HAUPHUMCP, /U OIIPEACICHHMS OpHeNTa-
LMW MTPU FOPU3OHTANLHOM OypetuH. Ja ¥ BhicoOKoYa-
CTOTHBIE, THI'ATCPLCBLIC, PAAXOCHUTHAJIB, XOTb U NIPO-
XOJIAT uePc3 MoHOCHEPY HACKBO3b, PACCCHBAIOTCH HA
HEOAHOPOJAHOCTAX, YTO IPHUBOJUT K MOTEPE HElpe-
PBIBHOCTH 1OJy4a€MbIX JlaHHbiX. HaiTH fopory jo-
MOM C HABMI'ATOPOM T4KOM CHOI HE nomenraer, a BOT
[OCA/IUTDh CAMOJICT WK HPOBCCTH TOUHYIO IeOJC3H-
YECKYIO NPHBA3KY MOXCET TOMECHIATD BIIOJHC.

Euie ofinH HOBbIH 610K npo6/eM BO3HUK B CBA3H
C P23BHUTHEM APKTUYCCKUX KOMMVHHUKAIMK — TPYOO-
IIPOBOAOB, AEKTPOCCTCH M XeNe3HbIX Jopor. Bee atu
OOBCKTH HPCACTABIAT COBOH MIMHHBIE IPOBOAHU-
KH, WJICAJIbHIC AHTCHHDLI VIS BOCIPHATHS OTHOCH-
TEJILHO MCAJACHHBIX I'COMAIHHTHBIX H I'CO3ICKTPHUYE-
CKHX Bapuamnui (MMCIOMUX nepuoint 10—1000 ).
B uMx HABOJATCH NApPA3HTHBIC TOKH (MO ONLITY HA-
OMOACHHMA, JOCTHIAIIIMC COTEH AMIICP), KOTOPDIC
CHOCOBHDBI BBI3BATH OTKA3 CHCTCM ABTOMATHKH TPY-
SONPOBOJOB, KCJICIHOJAOPOKHON  CHIHANHBATAK
uap. IIpH DONaAaHHN B BbICOKOBOJIBTHBIC JIMHHM
AICKTPONCPCAUI TAKIIC TOUTH NHOCTOAHHLIE 110ME-
XH MOTYT CABHIYTb PCAKHUM PAOOTHL TPAHCHOPMATO-
POB B 30HY HACBIILCTIHS, YTO IIPHBOANT K 11X LlepCrpe-
BY W nnosioMke. Ha socroke Kanaaor 1 CHIA (rac ns-sa
CABHEE MAPHHTHOIO 110J10CA ABPOPAILHAS 30Hd CY-
CKACTCH HHXKC K 9KBATOPY, B JIOCTATOUO YMCDEHIbIE
reorpapUICCKHEe MHPOTH A0 50—G60°) HAKOMmIeH 1e-
JABIA CTTHCOK TAKKX ABAPHI PErHOHATBHBIX 3AEKTPO-
cHereM. [lociae caMon Heqaiblio U3ReCTION U3 HHX,
npousoimecit 8 1989 1 1 ocTaBHBHIER [ICCKOJIBKO
MHILIHOHOB YCAOBEK OC3 CBCTA, Oblil LPHHAT PAJL Mep
Juld CTAOMAHBAIMKM 3HCProcuCTeM. TeXHUYCCKan 32-
IWKUTA OT BCEX TAKUX NPOBAEM, KOLECYHO, CYIECTBYET
(Hanpumep, pC3CPBUPOBIALIKE), HO CTOWUT OHA CIIHII-
KOM JIOPOI'O, U TYT K2K PA3 MOTYT MOMOYb HALCKHLIE
NPOrHO3sbl KOCMHUYECKOH [TOTOADL
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3aech HCOBXOJAHMMO OTMETHTb HECKOIBKO 06CTOA-
TCALCTB, BO-NEPBHIX, TAKOM NPOIHO3 HEBO3MOXHO
CJIeNaTh C NPUMEHCHHCM JIMNIB HA3CMHDBIX CPCCTB HA-
omojeHus. JIaHHbIC 110 COTHEYHBIM BCIIBINIKAM, [IOTO-
KAM COJHEYHOI'O BCTP1, AUHAMHKC MarHuTocepol,
IAOOANBHBIM HOJMPHBIM CHSTHHAM MOXHO [OJYYHUTh
TONBKO C MOMON[BIO KOCMHYCCKHMX antnaparos. Bo-sro-
PBIX, /YISt MOHHTOPHHTA H NPOTHO33a HEOOXOAHMO HC-
HOAB3OBATL CHENHAIAIHPOBAHHLIEC CIYTHUKH, OT/IH-
YAONHCCS OT CIYTHHKOB JUtst (PYHAAMCHTAIBHBIX HC-
caenoBai COMHLA WM OKOJO3CMHOFM CPElbl HAJIMYM-
€M KaHUJIOB CBA3H (KOTOPbIC 06CCHEYHBAIOT MIHOBCH-
HYIO NEePClady HHMOPMalMK Ha 3eEMAI0) H PACHoNo-
KEHHUEM B OCOOBIX K/OUEBBIX TOUKAX (¢ MOXIIO BEC-
TH DOCTOSHHBIC O/IHOPOJHILIE HAGMIONCHHA — HATPH-
MCP, A CJCKCHHUS 32 COJMICYIBIM BCTPOM YAOOHDI
TOYKH JHOpatn). HakoHelLl, jJaHHbIC IO MOHHTOPHH-
Iy M IPOTHO3Y B IMOOILIIOM OXBATC, B TOM, YTO Kaca-
ercest Habmoacnui ConHIa ¥ MArHATHRIX 6YpL B I1e-
JIOM, XOTh H BBIIOJHSAIOTCA B OCHOBHOM 34PYOCKIHBIMH
CHYTHHKAMH M OOCCPBATOPHAMH, JAOCTYIIHL 4YepC3
HurepHeT U OCTAIOTCA 110KA TTPAKTHYCCKH BCEOBIIHMM
JOCTOSHHUCM (CEMYAC HH OJHA CTPAHA HE MOXKCT 06eC-
NEYHTD BCCh KOMIUICKC H3MEPCHIM). OJHAKO JlaHHbIE
MOHHATOPHHIA H NPOTHO3d C PCIHOHAJIBHOK 1IPHBA3-
KO O6BIUIIO 3AKPLITH M3-31 HX OBOPOHHOIO U KOM-
MEPUCCKOTro 3HaueHus. KpoMe Toro, Heo6xoiuMo
H pa3MeleHye JOCTATOYHOI'O KOJHMYECTBA 00cepBa-
TOPHI UMEHHO B 3011€ MHTCpeca. [To3ToMy 34eCh MOX-
HO PACCYMTHIBATD TOJBKO HA CCOst.

B AkajieMuu HAYK pa3paboTaHa ccpbe3Has Mpo-
IrpamMMa  HUCCJACAOBAHUIM COMNCYHON AKTHUBHOCTH.
YyeHble U3 MPKYTCKOrO MHCTHUTYTA COJHEYHO-3CM-
HOM (PU3MKH CO3JAOT CEHYAC MHOTOPYHKLIHOHADb-
HbIH HA3EMHbIA KOMIVIEKC /LIS H3VYCHHA KOCMHYEC-
KOH 1NOrojibl, B TOM YHUCJIC B ADKTHUECKOM PEIHOHC.
Bumecre ¢ PocruapoMerom HHCTHTYTB PAH peanu3y-
10T MHOTOCHYTHHKOBYIO HPOUPAMMY HOJ HA3BAHHUCM
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JICHUS HOHOB PA36HBACTCS 114 OTACABHBIC 1IYUKU WilH
CTYCTKH BO BCEM JIHAMA30HC YIJIOB H SHEPIHEL;

— BCCbMA HPOTSKEHHAA (HECKOABLKO MHHYT) 30-
H2 AOCTENCHHOM PCMAKCATIUM IYYKOB M CTTAXHBA-
HUS (PYHKIMU PACTIPEACACHHA HOHOB.

Takasg KAPTHHA CTPYKTYPbl OKOJIO3CMHOM yiap-
HOM BOHB 6bLIA HOJIYYCHA BIICPBLIE HMCHIIO B TPOEK-
1€ «MHTEPUIOK> W MOXKCT CUHUTATBCS €I'0 OCHOBHBIM
PC3VIBTATOM.

Xapaxrepucmxu KOMMOHEHT

[IcpeiijieM TCHephb K JICTATbHOMY PACCMOTPCHUIO 110-
BeACHUS YacTHIl. CCAEKTHUBHAA PCTUCTPALIMS HIPOTO-
HOB U aNb(pa-4acTHIL ObJIA OCYUICCTBACHA HA CIYT-
Huke «llpornos-7» (1978), 4To HO3BONNIO ONpe/C-
JSATh HX BHCPTCTUUCCKHE CHCKTPB MTPH JIOBLIX 3HA-
YeHUAX HapaMeTpos [4]. [10 3TUM JaHHDLIM ObUIH H3Y-
4YCHBHI COOTHOMEHHUSA ME¥AY CKOPOCTAMH H TCMIICPA-
TYPAMH OT/CHBHDBIX KOMIIOHECHT. 3ABUCHMOCTh OTHO-
menust Temueparyp 1./7, o1 pasnocTH CKOPOCTCH
U« — Uy MO HOBBIM PC3YILTATAM 34MCTHO JAONOJIHHNAR
JANUBIC HPCABIYIHX HUIMCPCHHIT (PHC.5): oTHOLIC-
HHE TCMIIEPATYP BO3PACTACT HPH VBCIAUMYCHHUU MOJIY-
JI PA3HOCTH CKOPOCTEH HE3ABHUCHMO OT 3HAKA ITOM
Pa3HOCTH, YTO, OUEBHJIHO, CBHIETEJLCTBYET O Npe-
HMYIICCTBEHHOM HATPEBC AMb(Pa-4aCTHL, [1PH HX
CMELCHHH OTHOCHTC/IBHO NIPOTOHOB.

Ocobbift HHTEPCC PEACTABIAIOT HABNIOACHHS HO-
HOB 60J1€C TAXKENDIX INIEMCHTOB, TAK K4K OHH NO3BONA-
0T CAMbBIM MIPSAMBIM MCTOJAOM OIPEACIUTh XUMHYEC-
KHI COCTAB U OIEHUTh (PUIHYCCKOE COCTOAIUC COJ-
HEYHOH KOPOHBL [IpH 3TOM, B OT/IMYHUC OT OCHOBHBIX
KHMHCTHYECKHX [APAMCTPOB CONHEYHOIO BCTPd, KOTO-
PBIC CYNCCTBCHHO H3MEHSIOTCS [IPH CrO JIBUXKCHHU OT
Conniia 0 opOouTh 3eMJIH, OTHOCHTEILHOC COJIEPXKA-
HUE THXKCABIX HOHOB «3AMOPDKUBACTCH» B HHKHCH KO-
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Puc.5. 3aBucuMocTb OTHOWEHWA Temneparyp anbda-4acTuy
W NPOTOHOB COAHEYHOro BeTpa OT Pa3HOCTU UX CKOPOCTEW.
MpusegeHsl AaHHbIE, NOMyYEHHBIE HA HaweM ClyTHUKe «[lpo-
rHo3-7» (To4kn), amepukaHckux cnyTHukax IMP6—8 (nunHus 1)
¥ amepukaHckom cnyTHuke 060-5 (nuHua 2).
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Puc.6. «Maccosriit» (N0 OTHOWEHMIO MACChl K 3apAAY) CNEKTp
MOHOB COMHEYHOro BETPA, CMHTE3UPOBAHHLINA U3 WeCTH CNeKT-
pos, KoTopeie 6binu u3MepeHbl 3a uHTepsan 8 40 MuH 11 geka-
6ps 1978 r. Npu 3aMETHO U3MEHAKLWENCA CKOPOCTH CONHeu-
Horo seTpa. N — 4ucno 4acTuu, 3aperucTpupoeanHoix 3a 10 c.
Undpol co 3HaKamn «+» 0603HavaloT 3apsg UoHa.

potie Costiiiga Ha TOM YPOBHE, 171€ €lle LIPOUCXOJAT
HEYIPYIHE COYIAPCHUSA, U JANEE IIPU IBHXKCHUH B PA3-
PCKCHITON MCKIVIAHCTHOH CPCAC OCTAETCH HEH3MCH-
neiM. Hanbosee HHPOPMATHBHBIC JIAHHBIC 06 ITHX
HOHAX TIOAYUAIOTCH CCHYAC ¢ MOMONIBIO MACC-AHAIH-
34. HO yKC B HANHX PAHHHUX H3MEPCHHAX IUCPreTH-
UECKHX CHCKTPOR HOHOB GAAT'O/APS BLICOKOMY paspce-
HCHHIO K XOPOMEH YYBCTBHTCALHOCTH CHCKTPOMCTP
Ha CHYTHHKC «T1POrHO3-7» yAA0Ch B COOBITHAX € HC-
SONBLINONH CKOPOCTHIO H HUIKOH TCMUCPATYPOH 11PO-
TOHOB BICPBBIC YECTKO BLIACHHTE MHOXKCCTBO JIO1OI-
HITC/ALITBIX HTHKOB, HPHILELUICKANUX HOHAM dosce 191-
HKEIABIX, UEM BOFAOPOM U ICHHEL, 2ICMCHTOB (C Pasitiny-
HOM CTEeHCbI0 HOHM3ANMK) [S]. B npeanonoxennu
(ITOATBCPAICHIOM B HOCACAYIOMHX 3KCHCPUMEITTAX),
YTO BCC TSDKEIBLIC MO JIBHKYTCS € TOH XKC 1HCPCHOC-
HOIN CKOPOCTBIO, 4TO H HOMBI FCIHA, TAKHE 3UCPICTH-
YECKUC CHEKTPBI MOXHO 1UPCOOPUBOBATL B MACCOBBIC
CHCKTPHI HOHOB COMICUIIOrO BCTPA (TOUHEE — B CIICK-
TPDI 11O OTHONICHHIO MACCH K 3apajy).

[IpHMCP TAKOTO O4CHL HOIraTOro CICKTPa (PHC.0)
JACT  CAMOCOIVIACOBAHHYIO KAPTHHY  COACPAKALIM
B COJNHCYUHOM BCTPE TAKEIBIX HOHOB, KOTOPLIC € O0/1b-
MOH BCPOATHOCTLIO OblAM HACHTHOHIHPOBAHLL KAK
HOHDI KHCAOPOAA O ¢ HOHM3ALMCH +7 U +6, HOHEI
KpeMiug "®Si ¢ HOHM3ALHCH +9, +8 1 +7, HOIB! CCPh S
C uoHH3ANMEN +9, +8 U + 7 U MHOI'OYUCICHHBIC KOHBI
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Kesesa *Fe ¢ HOHU3aUAMH OT +13 g0 +6. [Ipu 10oM
OTHOCHUTCABLHOC (T.€. 110 OTHONEHHIO K IPOTOHAM) CO-
JCPAAHHC THXKCABIX MOHOB, [1OJYYEHIHOE HAMH B TOM
COOBITHH, COCTARIANO OKOAO 5:107% 1 KUCAOPOAd
H OKOMIO 10 ¥ juist KpeMHHS H KCIC34, YTO IPCBBINANO
paHee HARACHHDIC 3HAYCHHSL.

BoicoTa NHKOB HOHOB Pa3HON MACCH H CTEUEHU
HOHHM3AIIHH 6bUTA UCTIONBL3OBAHA JUIS OHENKH TeMIC-
PATYPHl  COJNHECYHOH KOpOHB. B  COOTBCTCTBHH
€ UMCBIIMMUCH MOJICALHBIMH PACYeTAMH M3 HAIIUX
JUHHBIX ObUIM HOJYUYCHBI CPCAHMC 3HAYCHHUH ITOM
TEMIIEPATYPHl I PA3HBIX AP HOHOB OT XKejesa /o
kucaopoga: (0.8—2.8):10° K. Onu HEIIOXO COOTBET-
CTBYIOT APYIHM PE3YILTATIM U OTPAXKIIOT TO CYUICCT-
BCHHOC OOCTOATENBLCTBO, YTO PA31bIC HONDI JCHCTBH-
TCABHO «3AMOPLKHBAIOTCH> HL PA3HBIX BBICOTAX
B COJIHIEYHON KOPOHC.

Bbu1O nOAY4CHO HOMBLINOE KONMYECTBO TAKHX CHE-
KTPOB JUIH HCPHOAA CTOKOHHOIO COJIEUIIOrO BETPA
€ HH3KOH MECPCHOCHOT CKOPOCTLIO (260—-310 KM/C),
HHU3KOH TCMIECPATYPOH HPOTOHOB H AIb(Pa-4acTHLL
(2—4 3B) u BRICOKOM KOHIICHTPaUUCH HOHOB (10—
30 ¢M ') B TEYEHHE YCTHIPCX CYTOK B Aekabpe 1978 1.
JAHMHAMHKA CPEAHEYAICOBBIX 3HAUCHUN MVIOTHOCTH T4~
KEJIBIX NIEMEHTOB 34 3TOT MEPHOA OOHAPYKHUBAET HX
BAPHUALMH B MPEACIAX NOPHAKA BEAUYHHBL, YTO HC
ObIJIO IOCTATOUYHO YETKO BLISBJICHO B NPCKHUX HA-
omojieHuax. OAAKO KOHKPETHO CBI34Th 3TH BApHA-
1IMK C 1poueccamMy Ha ConHuc (06PA30OBAHHUEM AK-
THUBHBIX O6NACTER WIH BHIOPOCAMH KOPOHAJNBHOM
MacChl M T.J.) MOK4 He yaaeTca. OTMETHM, YTO B AK-
THUBHBIX 0614CTAX C BECbMA BBICOKHM COJEPXKAHUEM
TAXKE/IBIX HOHOB UX CYMMApHad SHCPIHA MOXCT CO-
CTABJAATD SHAYUTENbHYIO 4acTb (A0 30%) OT KUHETH-
YECKOH 3HEPIHUH COMHCYHOTO BCTPA.
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Puc.7. KoagpuumeHT KOPPENALNUY I'n,, NOTOKOB MOHOB CONHEY-
Horo Betpa Fi., W3MepeHHbiXx Ha annapatax «WuTepbon-1»
1 IMP-8 (kpectuxn) u «Mutepbon-1» n WIND (kpyxku).

A HACKONBKO MACHITA0OHB 3TH BAPUALIMH B HIPOCT-
PAHCTBCHHOM BLIpaXeHMH? Pesy/ibraTel CHCTEMATH-
YECKHX HM3MEPEHHIl HA 11AWEM BbICOKOANMOTCHHOM
cnytiuke «Murep6os-1» 8 1995—1996 rr. 6614 co-
HOCTARJIEHL € OJHOBPEMECHHBIMH AAHHBIMH MO COJ-
HEUIOMY BETDY, MOJYYCHHBIMU HA JIBYX AMEPHKAH-
CKHMX KOCMMYCCKMX anuaparax — WIND u IMP-8
(Interplanetary Monitoring Platform, nxatgopma
A8 MOHUTOPHPOBAHMA MEXIIAICTHOH CPCAb).
B KauecTBe KOJIMUECTBEHIIOIO KPHTCPHI COOTBCTCT-
BUS PASJHYHBIX M3MCPCHHA HA PA3HBIX AMMAPATAX,
CWJIBLHO PAa3HCCCHHBIX B MPOCTPAHCTBRE, MCIONB30-
BAICSH KOIP@PHUITHCHT HX KPOCC-KOPPEIsIIUK 112 11eC-
THYACOBBIX uHTEpBAMAX [6). IIpu 3roM paccrosuus
MOK/LY ANNAPATAMU 33 PACCMATPUBACMBIN 1ICPHOJ]
BAPLUPOBAHCH OT 20 210 200 R 10 OCH Xy M OT +353
RO =25 Ky 110 OCH Yy (HAIMOMHHM, UTO PAIUYC 3EMIIH
Ry pascH npuMcpHO 6370 KM; OCh Xy HANPABACHA HA
COJIHLIC, 4 OCh Yy HECPUCHAHKYASAPHA K HEHR H JICKHT
B IJIOCKOCTH 3KJIMITHKH).

Koneuno, npex/ie scero 6nia NpoBcpeHa HHTEP-
KaJanOpOBKa BCEX PHUOOPOB U ObIO MOKA3AHO, HYTO
MEXY HX NOKA3AHUAMH HMCCTCA BCChMA XOpoliee
COOTBETCTBUE.

YCpeAHCHHAA 110 J0BOJABHO 60ALIIOMY 1HCAMOIIO
(6onee 1400 4 u3mMepennst) sennunia Koadpuiuen-
Td KPOCC-KOpPE/sllMH MOTOKOB HOHOB COCTABHJIA
0.73. Bbul0 NPOANAIUIUPOBAHO BIHSIHUC PA3/THUHBIX
(GaKTOPOB HA 3TY KOPPEIALHIO (CKOPOCTH H BEJINYH-
HbI IIOTOKA, PACCTOAHMA MEXY ANNAPATAMU BJOJb
0CEM Xy U Yyee, BETHUHHBI OTHOCHTENBHBIX BAPHALIUI
MOTOKA4), U OKa3a/J0Ch, YTO CHJIBHEC BCCTO BO3ACHUCT-
Byer nocnenuui dakrop. Koppensauns BpeMEHHBIX
P#/IOB U3MEPEHHI CKOPOCTH COMHEYHOIO BETPA MNO-
JIy4unach 3Ha4UTENBbHO GoJice BbICOKOH — jio 0.88.
s WUOCTPAHKY HA DHC.7 MMOKA3aHA 3ABUCHMOCTD
KO3((PULIMCHTOR KPOCC-KOpPeNsiini 110TOKOB HO-
HOB juis nap <Hurep6on-1»>—IMP-8 (xpecTHKM)
n «hnrepbosn-1>—WIND (KpyXKH) OT CpCAHCH NO
CErMEHTY BEJIHUYHHDI TOTOKOB HOHOB COMHCYHOTO BC-
TPpa. BUANO, 4TO € POCTOM CPC/AHCH BCAHYHHEL HOTO-
Ka KOPpEJsILHS 3aMCTHO YBCMUuHBAeTCH. Moxuo
CACTATDH BLIBOJ, YTO OONBIINE BAPUAIHH IIOTOKOB HO-
HOR COJHCYHOIO BETPA OTPAKIIOT HATHYHC AOCTA-
TOUNO KPYHHOMACHITAGHLIX CTPYKTYD, KOTOPHIC KOP-
PEAMPYIOT H HA JIOBOJBHO OOJIBIIMX PACCTOSHUAX
MEXAY QUAPATAMH,

ConHeyHbli BETEP U MarHUTHbIE Bypy

KoHeuHo, juist KHTEJACH HAWe AaHCThI BAXKHCC BCC-
I'0, KAK CBA3AHbl XAPAKTCPHCTHKH COTHEYHOTO BETPA
¢ MArtHTHBIMH Oypamu Ha 3esuie. B HKH PAIL 6blin
OPCANPHUHATE CHCTCMATHUYECKUE MCCIEOBAIU Ta-
KOTO POAd, BCAbL NPUXO/AIas K Jemiae CONMHCHHAs
TUEA3MA MI'PAET KJIIOYERYIO POJIb B BO3BYXICHUH Mar-
HHTHBIX 6Ypb W Cy66ypb. [TOoCACIAHUEC OOBIYHO TIPH-
[IUCBIBAIOT MOABJICHHIO B BCTPC K0KHOM (B, < () KOM-
HOHEHTH MCKIVIAHCTHOTO MATHUTHOTO 110JIA, 1K KaK
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(puc.11) BHIHO BBICTPOC U3MCHCHHE BCJIHUMHDI 110~
TOKd HMOHOB H MOJSPHOrO yrjad €ro HalupapjieHus:
CKIYKOOOPA3HOC BO3PACTAHHE MOTOKA HOHOB COJI-
HCUYHOIO BCTPR H PC3KHI NOBOPOT 3TOI'O NOTOKA IIPO-
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Puc.10. YactotHbie CNeKTpLl BeAWYWHbI M MONAPHOrO yrna

BEKTOPA NOTOKa UOHOB CONHEYHOro BeTpa.

pyer 60JBLUIHC H TMOCTCNEHHO 34-
TYXAIOMHC KBAZUTAPMOHHUUECKHE
KOJICOAHHA W BCAUYUHDL 110TOKA,
U NOJSIPHOTO ¥1/d € HEPHOAOM
oxkono 0.4c¢. 3a Qpourom MVYB,
4TO, 110 HAWMUM JAHHBIM, BCChMA
THITHYHO.

Ha ocHOBC JOBOJILHO BHICOKOR
CTATHCTHKHU (HECKOJILKO JECATKOB
MVYB, sapcrucrpuposaniiblx I1pH-
6opom BMCB), suepsepic 6bl1d
HPOBCACHA  OLICHKA  TOJIIHHD
(gponros MYB, koTopas cocranmia
or 50 no 500 kM 1upu cpenneit ux
BCJIHYMHC OKOJO 200 KM, Dra Be-
JAYMHA 63K 10 HOPHJKY K 3HA-
YEHHIO  THPOPAHYca  (pajiHyca
BPANEHHA NPOTOHOB B MATHHT-
HOM 110JIC COMHCYHOTO BCTPA), BhI-
YHCACHHOTO JUISL TCIUIOBOM CKOPO-
CTH HOHOB 1Iepe;L pporrom MYB.

Eme oM HHTEPCCHLIM
O6CTONTENBCTBOM, BBISBJICHHDBIM
B lAWMX H3MCpcHuax [9], crano
06HAPYKCHHUC JOBOJLHO OLICTPHIX
BAPHALUMHA OTHOCHUTEALHOIO CO-
JcpXaHua annda-vyacTuil — BTO-
po#t 110 OGUIHIO NOCAC NPOTOHOB
HOHHOW KOMIIOHEHTbl B COJIHCY-
uom serpe. [Ipu6éop BMCB 6aaro-
JIapst CBOCMY BHICOKOMY 3HEPIeTH-
YCCKOMY PA3PEHICHHIO MOI' BbljlE-
JIITh MOHB T'ejius, UCIONbL3ys Ce-

JICKUHIO YACTHIL MO 3UEPrHHM HA CAUHHIY 3apsaaa
(v a1b(ha-44CTHIL 3TO OTHOUIEHHE B IBA Pa3a 6onblie,
4eM Y HPOTOHOR). ONEHKH COAEPKAHHUS HOHOB ¢/
HPOBOJHIMCH BO MHOXCCTBC TTPCKHHUX IKCIICPHUMEH-
TOB, 110 BPEMCHHGC PA3PCUICHHE 3THX OIIEHOK OBLIO,

24 ok1abps 2011
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BJHAHHA (POTOINEKTPOHOB OT MOJV/IA HA PeE3yilb-
TATH M3Mepenri. g 3TOM 1eNH HPEALONAracTCs
TAKKC TOKPACHTh YACTH ANNAPATa, NPHIEraI0MUC
K INTAHTE, CHEIMAIBHBIM KPACHTE/IEM, KOTOPBIH MO3-
BOSIET M3DEKATh CCHCPANMH (POTOINCKTPOHOB OT
FIUX HACTCH.

[loka HCTIOHATHO, KUK OOBACHUTL HAHUME CYH-
MHKPOHHOH NLUIH B JIYHHON 3K30Chepe Ha 6ONbIINX
BBICOTAX BILIOTDL A0 UPUMCPHO 100 kM. TTO-BHAKMOMY,
JUISL OITHUCANMA JAIHOTO AWICHHS HCOOXO/HMO MpH-
BJICKATD 1BUIEBBIC YACTHIB, (DOPMHPYCMBIC B 3K30-
cepe Jlynpl 32 cuet 3PPeKTA KOHJCHCAIUN MATEPH-
414 1TIOMOB, T.C. HAIPABIEHHBIX BBCPX CTPYH MCIlIA-
PCHHOTO BCHICCTBA, CO3/1ABACMBIX MUKPOMECTCOPOHLA-
MH B PC3YJALIATE YAPOB O NIVIHYIO HHOBEPXHOCTD [19].
Yoot 3anvuieipie 00acTH 06pA3OBAMCH HA 60Oh-
HHX BLICOTAX, CKOPOCTDL BEMIECTBA IUHOMA JIOJIKHA JIC-
KATh B JJHANA30HC OT 1EPBOR IO BTOPOH KOCMHuE-
cKoM ckopocTh Jlyunl, T.e. oT 1.68 10 2.38 kM/C. B pam-
KaX JIQHHOTO HOAXOJMA MOXHO OOBACHUTL HEJABHHC

Habmo/IeHUsA, BBIOAHCHHBIC B 2013—2014 1. ayH-
HbIM OpOHTANbHBIM anmapatom LADEE (Toraa omlio
NPOJEMOHCTPUPOBAHO CYILCCTBOBAIINE HA BHICOTAX
01 30 10 110 KM NBUICBRIX YACTHL, CO CKOPOCTAMH NO-
PAIKA HEPBOH KOCMHYECKOM CKOPOCTH A4 JIyHul [5]).

* %k %

TTosBoAsE HTOrH BCCMY CKA3AHHOMY, XOTEAOCH Obl
CIIE PA3 HOAYCPKHYTb BAXKHYIO POIIb 1IbUIH, KOTOPYIO
ona urpaetr B CoOMHCYHOM cucrese. IIBACBBHC HAHO-
MACLITABHBIC YACTHIB! BLICTYIAIOT B KAYCCTBE OCHOB-
HBIX 3MEMCHTOB CTPYKTYPB B MJIAHCTOOOPA3OBAIIHH.
YyeT HaHO- U MUKPOMACHITAGHLIX HBUIEBBIX YACTHIL
M HX B3aMMOJCHCTBHS C COMHCYHLIM H3JIYYEHHCM HC-
00XO/UM 1IpH OnHcaHUK Conneuton cucTeMmol. [Ipo-
AWIEHHA HAHO- ¥ MHKPOMACHITABHbIX KOMOOHEHT
B KOCMOCC 00vVCoBI€elbl MOJU(BHKATMEN XapakTepa
KO/UICKTHBHLIX 1IPOICCCOB B MIa3Me (IIPH HANTHYHH
3APAAKCHHOM 1IbL/IM), HOBOHW (PUIHMKOM 1HENHHEHHBIX
BOJIH, HPOLECCAMH CAMOOPTAHH3AIHU H T8

PaGoTa BoinoancHa Ho Iporpamme Ne9 (pynjjaMeHTAIBHBIX HCCaeoBanu# [Ipesnanyma PAH «3kcnepH-
MEHTAJIBHBIC M TEOPCTHYECKHC HCCACHAOBAHUA OOBCKTOB COHEYHOH CHCTEMBI H IUVIAHETHBIX CHCTEM
3BE3/, A4 TAKKE NPpH MoJAepxKKe PODH (npoexr 15-02-05627-a).
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€AUHCTBEHIIBIM CIIOCOOOM YIPABACHUA €10 JBHKEIIH-
eM. Belib eciiu HeOBXOAUMBIE UMITVIIBCHI /1S U3MELIE-
HHS €TO CKOPOCTH COCTABASIOT KHJIOMETPH B CEKYHAY,
HHUKAKOU ABUTATCIb UX OOCCIICYUTD HC CMOXCT. A 3TO
M €CTh HAIll CNYY4H YIPABICHHUSA, 3a/1a4d KOTOPOTO —
Ilzlllp:llild’l'h OTHOCHTECABHO MUAJIbIH 'ACTCpOM,’l H4 3H4-
YHTEAbHO GOABMIMA OOBEKT (HAUNPHMED, TAKOH KAK
Anoguc), ¢ TeM YTO6H C MOMOUILIO KUHETHHYECKOL'O
BO3JCACTBUA (YAAapa) OTKIOHUTD NOCAEIHUNA OT Tpa-
CKTOPHH CTOJKHOBCHHUSA C 3CMJICH.

Mpumepnb! nepexsara

YTO6B! NOHATH, HMCCT JIM BOOONIC pelicHHe 312 32/2-
43 B PAMKAX HIMOXKCHHOW KOHI(CMIMH, Mbl HCKAH
CPeJIM OKOMO3EMHLIX ACTCPOUJOB TC, KOTOPLIC MOK-
HO HABCCTH HA TPACKTOPHIO CTOAKHOBCHUA ¢ AlIO(DU-
COM C HOMONIBIO I'PABHTAIMOHTIONIO MALEBPA ¥ 3eMH
(5]. [Ipu noHCKE CTABHIOCH VCAOBUE, YTO PAKCTOAU-
HAMHMYCCKUI UMIVABC, COOBIACMBIH ACTCPONJIY-
CHAPAY (WK CTO (PPAIMCHTY, TAK YTO MACCa YNpas-
JIICMOTO TCMA COCTARASICT He 6onee 1500 T), HE npe-
BHIHACT BO3IMOKHOCTCH COBPCMCHHOM PAKCTHO-KOC-
MUUYECKON TEXHUKH, T.€. HAXOANTCH B HPEICHAX HE-
CKOJBKHX JIECHTKOB MCTPOB B cekyuiy. B raéin.l upu-
BOJUITCA PC3YJLTATHl 3THX U3bICKAHHUNA, B YACTHOCTH,
YKa3bIBAIOTCA OCHOBHBIC XAPAKTCPUCTHKH MUCCUH
Mo OTKAOHCHHIO AMO(HCA OT TPACKTOPHH CTOJNKHO-
BEeHUs € 3eMmsel Ui NATH aCTEPOMJIOB-CHAPA/IOB,
VI KOTOPLIX BEJAMYHIA HMIYILCA CKOPOCTH, HCOO-
XOJIUMOTO ISt MEPEBOAA UX HA ICACBYID TPACKTO-
pHIo, He npesnimaer 20 M/c.

Eme OAHMM OTPAHMYCHHUCM, KOTOPOC YYHUTHIBA-
JIOCh NPH MOATOTOBKE NPHUBOAUMBIX B TAGIHIIC BCIH-
YUH, O6bUTA NPEAEALHAS IATAd BCTPCYH ¢ ANOUCOM:
He 1o3xe 2035 r. (IIpH UCCACAOBANNUH LIPEANONAra-
JIOCh, UTO BCPOATHOCTb CTOJNKHOBCHUA ACTEPOHAR
¢ 3emiett B anipene 2036 1. UMEET 3HAYUMYIO BENTHYH-
HY). HoBbIC pacycTel 6bUIH BHITOAHCHD YXKE B 2015 1,
KOI'/d CTAN0 ACHO, YTO CTOJKHOBCHHUSL HC CAYYHUTCH,
H MOITOMY B KAUECTBE IPEACABHON JATH JUIS 11epe-
XBaTA OHACHBIX O6BeKTOB 611 BHOGPan 2045 r. B ka-
4CCTBC 1(E/El PACCMATPHUBAIHCE YIKE jIBA ACTEPOHIA:
Anodic 1 benny. B Tadu.2 yvkazanbl K1I0YEBBIC 12Thl

Ta6nuua 1

MUCCHUH NEPEXBATA ITUX OOBLEKTOB NOAXOAAMUMHU
acreporiaMu-cHaApA/aMu (MAKCHMAJIBHO JIONYCTH-
MbIM HUMIVIBCOM CKOPOCTH, HEPEBOJSHINUM CHAPSL
HA TPAEKTOPHIO IPABHTANMOHHOIO MAHEBPA ¥ 3eMIIH,
NO-NIPEKHCMY CYUTANOCH 3Hauenue B 20 M/c). Kak
BH/IHO U3 TAOJHILBL, /UISI HABCACHUSA H2 ANOGHC ro-
asres 13 acrepowjion, Ha BeHHY — 14, 1pHYCM CCMb
M3 HHX MOXHO HCHOJL30OBATL JUIA NCPCXBATA obeux
uenen. B rabauny B Kayecrnse BOIMOXKHOH [EAH
BIJIIOYEH TAKXE CIVIHHK Mapca Poboc, B nero Mox-
HO MOIACTb 14 aCTCPOUFAMHU-CHAPNAMMU.

Y1obb OUCHUTL, MOKHO JIH PCUIIU3OBATL TCXHU-
YCCKU MPEIArAeMblil C110COO OTKNOHCHUA Hebec-
HBIX OO'BEKTOB OT ONACHBIX TPACKTOPHH, ObLIU 11PO-
BC/ICHDBE PACYCTHL IO ONPCJACHCHUIO MACCH KOCMHYC-
CKOro animapara, KO’I‘OpblFl MOXKET 6bITh HOCTABJICH HA
NOBCPXHOCTb ACTCPOUAA-CHAPAAA I BhINOJHCHHS
JAJIBHCANTUX ONCPALMIT 11O U3MCHCHHIO OPOUTHI 10-
caejiero. IpeAnonarasoch, YTo Npu 3TOM HOCHUTC-
Jem cnyxut «lIporod-M» ¢ pasroHHBIM B10KOM
«Bbpu3-M». Ecnn ucuonn3onarn juis jJlOCTABKH KOCMH-
YECKOTO AUMapaTa Ha ACTCPOMA H TMOCACAYVIONIHX
JCHACTBHI NIA3MCHHBIF JIBUTATCADL CO CKOPOCTHIO HC-
TCUYCHU padoucro teaa 32370 M/c (AOCTUTHYTBIC
K HACTOANCMY MOMCHTY XdAPAKTCPHCTHUKH), TO, KAK
MOXHO CY/IMTh 110 HAMUM pacyeTam [3], nocie no-
Ca/IKH Ha acTepou] Maccor 1500 1 pacnonaraemniit
MMIVJIBC CKOPOCTH COCTABUT Hosee 50 M/C. D10 103-
BOJISICT CYMTATD 3324y BHIIOAHHMON JJAXKC C YYCTOM
JOTMOJHHUTCABHBIX PACXOA0B TOIUVIMBA HA KOPPCKIUIO
ONIMBOK TPACKTOPUH TIEPENET K LIEH.

I'paBuraiiHOHIBIF MAHEBD Y 3CMJIM O3HAYACT MTPO-
JleT AcTepoUAA-CHAPNA BOJUM3H 3eMIIH, H 3TO MOXET
HNPEACTABAATL CAMOCTONTENbHYIO YyIpo3y. Ho eciu,
KaK MPE/NoAaragoch BbIIE, JHAMETP €ro OCTaCTCH
B rpeaenax 10 m [6], BO3MOXHAA OmM6BKA, NPUBO/SA-
Imas K BXOJy 3TOro HebecHOro Tena B arMmochepy
3emMH, ONACHOCTH HE NPEJICTABAIET. ACTEPOH/| TAKO-
ro pazmepa [POCTO PAPYUIHTCH B IIPOIECCE JIBUKE-
g B armocdepe, 1oaeTeTs 10 HOBEPXHOCTH CLIOCO-
6CH TOABKO XKejtesHbiit. U Halen 3a/a4u nocies-
HUH CAYYAH MOXIO HC TPUHMMATH BO BHUMAHHUC, NO-
CKOJIBKY KAHJIMJIAT HA POJh ACTCPOUAA-CHAPS/IA BhI-
GUPACTCS HE BCACHYIO, 4 € YUCTOM HPC/ABIPHTCILHOTO
H3YUCHUA €I'0 XHMHUYCCKOI'O cocrand. Tem He meuee

AC‘I‘CPOHADI, Ibl‘pﬁllllble KGK xaHaAMAGTE HO acrTepoug-cHapaa

ACTCPORL 2006 XV4
Benanunua Av, M/c 2.38

Pagnyc nepures, kv 16473.19
CKOpOCTb B MEPHIee No OTHOLICHHK K 3eMile, KM/C 9.61
Yroft 10BopoTd OTHOCHTEALHON CKOPOCTH, FPaA. 2398

Jlara BHINOAHEHHS MATICRPA 17.03.2029

JlaTa JoCTHRCHNS HCpUres 11.12.2031

Jlata BeTpeuu aCTEPOHAA-CHAPALA ¢ Anoducom 08.04.2034
CkopocTh Py yIape no AogHUcy, KM/c 15.3
3seaHAs BCAHUHHL 2487

Paamep acteponpa-clapsia, M =25-00

' ' ! 1994 GV

20006 SU49 1997 XFI11 20011 K10
7.89 10.05 : 15.94 17.72
15873.40 42851.84 3191294 742754
5.03 14.08 8.98 13.37
59.78 5.4 21.14 50.85
11.06.2027 27.04.2027 13.09.2025 12.09.2028
23.01.2029 20.10.2028 10.10.2026 13.04.2031
06.10.2029 06.08.2030 06.08.2027 24.12.2032
49 11.0 23 141
19.54 169 2491 27.46
=330-750 [ =1000-2000 =25-060 =8~19
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Tabnauua 2
Kanenpaps HasegeHus acTepouaoB Ha 06LeKTe ¢ NCNONb3ORaGKNHEM o6nera 3emnn
. Tpasaraguonumi MamespyJemn .~ Jara BCTpETNR ACTEPOUAI-CHAPAAA C OOBCKTAMH
Jara

Nq—[ ACTEpoHR Av, m/c Jlata Manespa NPOXOKAECHHUH Anoguc BeHny ®oGoc
— - . : nepurex .. i

1 2015 A743 11.91 14.12.2035 26.02.2038 27.07.2040

2 2014 GQ17 ! 10.09 12.11.2043 11.06.2044 22.01.2045 23122044

3 2014 QN266 18.77 16.05.2040 15.03.2041 13.02.2042 01.08.2041

4 2014 KW76 16.54 21.12.2036 27.05.2038 02.04.2040

5 2014 HB177 1353 10.12.2033 06.05.2034 06.10.2034
6 2013 VX4 18.22 26.05.2022 15.12.2023 17.02.2026
7 2012 PB20 18.82 14.06.2024 11.02.2025 04.06.2025 02.07.2025
8 2012 §Y49 9.96 27.12.2027 29.09.2029 27.01.2030

9 2012 AP10 11.85 11.07.2042 01.01.2043 30.08.2043
10 2012 UE34 12.04 20.07.2040 08.04.2041 25.08.2041

11 2012 HB25 10.96 23.11.2023 10.07.2027 21.11.2030
12 2011 TO 15.33 16.04.2044 27.09.2044 09.05.2045 23.03.2045
13 2011 CF22 10.80 16.08.2038 06.02.2041 03.08.2043

14 2011 AM37 18.89 11.02.2025 11.01.2026 25.12.2026 13.09.2026 18.11.2026
15 2011 CF22 10.80 16.08.2038 06.02.2041 03.08.2043

16 2011 AGS 4.44 07.07.2038 05.02.2040 24.09.2041 15.05.2040

17 2010 TN55S 16.35 21.12.2035 10.10.2038 14.01.2042 04.01.2042 19.12.2041
18 2010 VN1 10.95 08.12.2033 03.11.2035 25.07.2037

19 2008 WK96 10.03 17.02.2037 29.11.2038 21.10.2040
20 2007 TL16 19.69 21.06.2036 06.10.2037 L 24.01.2038
21 2007 DX40 361 01.04.2042 18.08.2043 16.03.2045 02.02.2045
22 2006 SR131 15.60 15.08.2016 23.09.2017 08.02.2019 31.01.2019 08.01.2019
23 2006 SU49 08.01 15.06.2027 23.01.2029 04.06.2029 09.08.2030
24 2004 MN4 3.88 03.08.2028 14.04.2029 13.10.2029

251 2000 QK130 11.13 05.03.2035 14.03.2036 10.07.2036
26 1997 XF11 10.23 16.05.2027 26.10.2028 03.04.2030 06.03.2030

27 1995 CS 2.64 25.09.2039 03.02.2041 02.07.2043

Hroro: 13727 14/27 14/27

Ta6nuua 3
Hasenonus acrepouiios Ha onacHsie 06sexTb ¢ ncnonbiosannem obnera Mapca n Bonepm
l“i' Acteponn 1..,_._‘}.'.’3_’_"“ .| fara mazespa % Aata ROCTHIKCAHA NEPHIEA ! Aara BCTPER aCTEPOHAA-CHAPANA ¢ O6bekTOM

IPaBHTAINHOHHNH MaHeBp y Mapca

1' 20031X5 | 1413 | 14122018 |

17.01.2022 I

12.06.2026 (Beuny)

I'PABHTANHOHHBIA MancBp y Benepm

2 2009CE 2310 | 19.082042 !
32010 DG 2005 1 11.08.2037

MOXKHO MTOHCKATD dCTEPOU/IBL, HOAXOAAIIHE IS Tepe-
XBAT4 OHACHBIX OOBLEKTOB MPH Y4ACTHH I'PABUTAIIM-
OHHOTO HOJS IPYIuX [iaHer. B 1abn.3 upeacranienl
PC3YALTATEl TAKOIO QHATH3A LA TPABHTALHOHIONO
MaHespa npu obuere Mapca u Benepul.

Kak sujtto M3 TabiuLl, y/IaI0Ch HAMTH O acTe-
poua (2003 LX5), KOTOPbIA MOXKIO HaBeCTH HA ben-
HY MaHespoM v Mapca, u jssa actepouja (2009 CE
H 2010 DG1), koTopbic HPUTOAHBI JuIs MCPEXBATA
Anoguca npu cogencTenn Beuepur. s 3TOro s iep-
BOM CAYYAE JIOCTATOUNO COOONHTL ACTCPOULY-CHA-
PAAY HMUYIBLC CKOpOCTH 14.13 M/c. Jlna sapHauTon
€ MCTOJIL3OBAHUCM BEHCPH 3TH BCAWYUHBI HCCKONb-
Ko Beime: 23.1 n 21.05 m/c. Takum 06pa3oM, cocras

27.04.2043
03.11.2039 |

20.10.2043 (Anoduc)
21.05.2042 (Anoguc)

ACTCPOHOB-KANJIWJIATOB HA POJb «yYJIAPHHKA» MAJIO-
YHUCJICHHCC, YCM B CAYYAC HCITONIB30OBAINA 3cMun s
rpasyuTaMOHHOIO MAHCHPA, HO 61:[C'l'pblﬁ POCT KO-
JIMYECTBR BHOBb OTKPLIBACMbIX dCTCPOHA0B 1HO3BOJI-
€T PACCYHTHIBATL HA PACHITHPCHHE ITOI'O CITUCKA.

Ha pe3oHaHCHble op6uThI

Ecaun opduTa OKONO3E€MIIOrO ACTEPOUIA TAKOBA, YTO
€I'0 PEeAIbIO NICPCBECTH HA TPAEKTOPUID OIHIKOTO
00seTa 3EMITH, UMCCT CMBIC TAK OPratu3oBaTh rpa-
BUTAIIHOHHBIA MAHCBP, WroObl CACHATL OPOUTY ACTC-
poujia yAOOHOH A1 AILHCAICTO CUCTCMATHYECKO-
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pecciacHust U Cro AOJATOTYy B CUCTEME OTCYETA, CBSI-
3aHHOM C JIyHO#H. OMMCAHHBIC OllepallMH HOBTOPs-
I0TCA JIO TCX NOP, NOoKa nocnac obiera JIyHn CKOpoOCTh
ACTEPOUJA OTHOCUTEIILIO 3EMIM HC CTAHET MCHBINE
NapaboONIUYECKON, YTO O3HAUAET €ro 3aXBaT HA OPOH-
TY CHYTHHUKA 3€MJIH.

B xauecTse npuMcpos GbUIH YUCIEHHO TPOMOJIC-
JMPOBAHBI ONCPALHH MO 32XBATY HA OPOHTY CIYTHU-
Ka 3eMJIM OKOJIO3CMHHIX aCTCpouaoB 2014 QN266
H 2012 AP10, qapamerp Kax/I01'0 U3 KOTOPLIX OICHH-
BACTCH BCJIUUMHOR 15—30 M (3TO 03HAYACT, YTO HX
MACCa MOXET NPEBLICHTH 3HaYcHUe 1500 T, HO LIpCA-
HOJEATACTCS, YTO TOTAQ MOXHO HCHOJB30ORATh (Ppar-
MEHT acTepon/ia). Onepanus HAYUHACTCH CO CTApTA
KOCMHYECKOr0 allnapaTa ¢ HU3KOH KPYrosoM OKONO-
3CMHOH OpBUTHI, AANEE CACAYIOT JATH H UAPAMCTPDI
K/TIIOUEBBIX ITAMOR, KOTOPLIE YK23aHBI /(11 ACTEPOUIA
2014 QN266 (4 B ckoOKax juist 2012 AP10). Utax, Mmbl
MMECM CJIEAYIOIME MOCIEIOBATCABHOCTH: CTAPT OT
Jemin 27.04.2028 (20.01.2038), nocajka ya acre-
poua 21.02.2029 (14.05.2038) TOPMO3HBIM HMNYJb-
com 590 m/c¢ (870 m/C), COOBIICHHUC ACTCPOUJY UM~
Nyjnbca CKOpocTH Arv = 18.77 M/c (Av = 11.85 M/c)
JUISL ICPCXO/A HA OPOUTY IPABHTALHOHIONO MAHEBPA
16.05.2040 (11.07.2042), pocTHXKEHHAEC TICpHLIEs TIPH
I'PABUTAIMOHHOM MIHEBPC MICPEXOAT HA PE3OHAHC-
HY1©0 opouTy 15.03.2041 (01.01.2043).

JIUIBHCHINUC TPABUTAIMOHIBIC MAHEBPHL Y JIYHDI
WIOCTPUPYIOTCS B BCKTOPHOM BMJE 114 PUC.7 —
BIUIOTD JIO 1ICPEXO/1a aCTEPOUJ0B HA OPOUTHI CIYT-
HUuKOB 3eMan 15.03.2048 u 26.12.2064 coOTBCT-
CTBCHHO, KOI'Ad Ha PACCTOAHUAX OT 3CMIH, Onpeje-
JIICMBIX TOJIOXKEHUEM JIYHBI B 3TH JIaTHl, JOCTUI2I0T-
csa ckopoctu 1.05 1 1.38 km/c. B yacTHOCTH, /g ac-
Tepoupa 2014 QN266 pe3ysisraTtoM Y€THPCXCTYIEH-
42TOrO U3IMEHCHHS CKOPOCTH B MPOIECCE BLIIIOAHC-
HUA ONEPAUHI 3aXBATd CTAHOBHTCS OpO6uTa, l1apa-
METpPbl KOTOPOM CBCAEHBI B T201.4.

TTONIYyUCHHBIC PE3YNBTATH, MPEXKAC BCEIrO, MOJA-
TBEPXKAAIOT, YTO MPEMIATACMYIO TCXHOJNIOTHIO 3aXBaTa
ACTEPOUIOB HA OPOHTY CHYTHHKOR 3€MIH PEAIH30-
BATb B OPHHIHIC MOXKHO. H,Jllfl'l'CJle()C’l'b BHIMTOJIHEHUS
BCCH 1MOCJICAOBATEIBHOCTH MAHEBPOB MHOI'OKPATHOTO

Jluteparypa

Tabnuua 4
NMapamerpe: op6urm ann acreponaa
2014 QN266
AcTepoup 2014 QN266
Bpewms, UTC 15.03.2048 06:00:00
DKCICHTPHCHTET 0.7877
Bonpias nonyoch, kM 426295.29417
Haknouenue, rpaj. 153.7
JlosiroTa BOCXOAAWETO Y3N2, 1689
rpag. ’
ApTyMeHT WIHPOTH nepures, 29.30
rpa. )

HABEJACHUS ACTEPOH/IA HA TPACKTOPHM 00JieTOB 3eMuu
¥ JIyHbl 31BMCHT OT BEJIHYHHBI €10 HAYIbION CKOPO-
CTH: C YBEJIMYCHHEM CKOPOCTH PacTeT U BpeMms, HCOO6-
XOAMMOE JUIS 32XBaTa acrepouia. Tak, B paCCMOTPCH-
HBIX 1IpUMCpax s acrepouaa 2014 QN266, cko-
POCTb KOTOPOI'O HA GECKOHCYHOCTH OTHOCHTCIBLHO
3eMin IepBOHAYANBHO COCTaBAsieT 2.9 KM/C, 1pOJioN-
XHUTCABHOCTD MHCCHY IO 3aXBATY PaBIa HOUTH 20 ro-
AaM, st actepor/ia 2012 AP 10 npu navyanbHOM OTHO-
CUTCABLHOM CKOPOCTH 3.5 KM/C — 1OYTH 27 rofiaM.

* ¥ %

WTak, rpaBUTATIMOIHBIC MAHEBPHI, YIPABASIOILUC
JIBHXKCHHEM ACTCPOM0B, MOT'YT PACCMATPUBATLCH KAK
3¢ CKTUBHBIA HHCTPYMCHT IIPU PCHICHHH 32124 MJ14-
HETAPHOM 3AIHTH, HAYYHBIX UCCAEAOBAHUNA W U3BJIC-
YCHHUS HEOOXO/IMMBIX MATEPHANIOB B PAMKAX OCBOE-
HHA KOCMHYECKOTO MPOCTPAHCTBA. JleHCTBUTEALIIO,
CPAaBHUM MACCy MOJIE3HOW HAIPY3KH, JOCTARIAEMON
¢ 3eM/IM HA 2HAJIOTHYHYIO TYHHOH OPOHTY C TIOMOLILbIO
nocurens «[lporou-M», ¢ maccoit acrepou/ia, KOTo-
Pbifi C MPHUMCHEHHEM TOI'O KC HOCHUTCAS MOXHO 34-
XBATHTB H4 TAKYIO XC Op6UTY. B riepBoM cayyae 3TO He
6onee 6 1, BO BTOpOM — He Menee 1500 . [1pasaa, cne-
AyeT OTMETHTDb, YTO PEANU3AIU BTOPOTO ClCHAPHSA
MOxeT notpebosary 20 ner. OAHAKO 3TOT CPOK Mbl
OLLCHWIH, UCXO/ISl U3 YHCIIA ACTCPOMJIOB, KATAJIOTHU3H-
POBAHHBIX HA CErOfHS. A J€Hb 3aBTPAMHHNA MOXET
NPHHCCTH HAM HOBBLIC CIOPIIPHU3LLE

\. Wie B, Pitz A, Kaplinger B. et al. Optimal fragmentation and dispersion of hazardous ncar-Earth objects //
NIJAC Phasc | final report, Grant Ne NNX11AR43G, Asteroid Deflection Research Center, Department
of Aerospace Enginecring, lowa State University, Ames, IA. 2012,

(2%

Naziror RR., Eismont N.A. Gravitational mancuvers as a way to direct small asteroids to trajectory

of a rendezvous with dangerous near-Earth objects // Cosmic Research. 2010, V.48, NeS. P.479—484.

3. Brophy J.R., Muirbead B. Near-Earth asteroid retrieval mission (ARM) study // The 33rd International Electric
Propulsion Conference, Washington. October 6—10, 2013, TEPC-2013-82
(htep://www kiss.caltech.cdu/study/asteroid/papers/near.pdf).

4. Lanoep O.A. Tepenerel Ha Apyruc maanern // Texuuka v oxusnn, 1924 B 13, C.15

5. Jledxos A.A., Ditcmonm A, boaperuii ML w Op. YUPaBACHHEC ABHXCHUCM OKOJOICMITBIX ACTCPOHJOB //
[TiucbMma B AcTponioMuucckril kKypaan. 2015, T41. Ne8. C.482—489.

6. Ilysanos B.B., Caemyos BB, Tpybeyrxdas HA Oucnka pazmepa 301bl Paspyiciui, npoOH3BoAMMbIX
HA MOBCPXHOCTH 3CMII YAAPAMI ACTCPOUJ0B pasMepom 10—300 MmeTpos // ACTPOHOMHYCCKHI BECTHIK,

2013. T.47. Neq. C.284—291.
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BA€T 3HAUMTEJIBHBIC U3MCHCHUS O6MAs LIOJIUTHKI
Poccun B OCBOCHHH JIAJIBHCIO KOCMOCA, KOTOPBIN
BHOBb (K2K 3TO 6BbIIO B CEPCAMHC MPOLIIOIO BEKA)
CTAHOBUTCS OJAHOM H3 BAXHEHNIMX OBMACTCH TCXHO-
JIOTHYCCKOI'O Pa3BUTHS HAIIEH CTPAHBL. [MABHBIM Ha-
TPABACHUCM HA GNMXKAALINE JECATHICTHA MPH 3TOM
HIPU3HAETCH OCBOCHUC JIYHBI NIYTEM HHTErPAIUM [11-
JNOTUPYEMBIX ¥ ABTOMATHUYCCKHX CPCACTB.

Noyemy JlyHa?

HanoMHuuM gurareasm «[Ipupojisl» OCHOBHbBIE TTPH-
YUIB NPUBJAEKATCALHOCTH HALICTO CIYTHHKA.

Bo-nepsnix, HECMOTPS HA TO YTO Ha Jlyne et ar-
Moc(Cpbl, OHA, KIK HH HAPALOKCUILHO, TOXANYH,
C/IMHCTBCHHOC 60JIcC UM Menee KOM(POPTHOC MCCTO
B ConmecyHOM CHCTCMC 1A 6yAYyUIUX KOCMOHABTOR
¢ 3emau, ropasno 6oacc yRo6HOE, YeM OpOUTAILHbIE
cranii, XoTs HOTOK COMHCYHOH 3Hepruu ua Jyne
HOYTH PABCH TOMY, KOTOPBLIA MOJAYYacT 3eMis, B OK-
PCCTHOCTH €€ TOJIOCOB CCTh PAMOHDBY, TAC TCMIICPA-
TYpa HC noAHUMACTCH Boinie Muuye 200°C. Tam B TC-
YEHHC COTCH MMWUIHOHOB JICT OTKIALIBUIHCE CJIOM
HCHAPHBIIETOCH BCHICCTBA NMAAABIIHUX 1A Jlyny KoMeT
H acrepousion. [iid KOCMOHABTHKH BAXKHO TO, YTO 110~
JIAPHAA BCYHAA MEPIIOTA COJEPKHT U OOBLIYHBIN (BO-
JIAHOKR) JICHA, KOTOPbIA HCKIOYHTEILHO BAXKCH IS
CO3/IAHUA OOMTACMBIX 6a3 C NOJHOCTBIO ABTOHOM-
HBIM IIMKJIOM XH3HcobeciedeHus. Bo-sropnix, rpa-
puralis JIyHbl rOpa3jio MCHbIIE 3€MHOH, HO €€ BIOJI-
HE XBATHT, YTOOH NOJJIEPKUBATL (PUBHONTOTIHUCCKHI
TOHYC YYACTHHKOB LIPOJODKUTECAbHBIX 3KCICAHLIMHL.
Haxkoucu, pasmcuienue o6UTaeMbiX KOMIUICKCOB MOJA
MOBCPXHOCTBIO HA TY6GHHE BCErO OKOJIO ABYX MCT-
POB IMOMHOCTBLIO PCUIHT CAMYIO CIOXHYIO Nnpobaemy
AaNbHUX KOCMHMYECKHUX IOJIETOB 32 NPCACAAMH 3€EM-
HOM aTMOChEPDbl U MATHUTOCPECPb — 3AWUTY IKUNA-
X4 OT KOCMHUYECKHX JIYUYEH U COJTHEYHOH PAJHAIIHH.

Ecau crpaterudeckum pybexom ocsocHus Cou-
HECUYHOH CHCTCMBI B 0B03PUMOMN 1HEPCHEKTHBE CTAHCT
Mapc, 1o Jlyina npejctaaset cO60H TAKTHUECKUH
NIAIIAPM HA IIYTH K KPACHOM TUIAHCTC (B TOM YHCE
JUISE OTPABOTKH BAXHEHIHUX 3MCMCHTOB MapcHail-
CKHUX 3KcCHeAnMi), B Guinxkafiume CCATHACTHA HUC-
caeJoBaHHus Mapca 6yayT HPOBOJHTLCSH TONhKO € NO-
MONBIO ABTOMATHYCCKHX cTanuui. Mnorue nayd-
HBIE H MIKEHEPHBIC MPOOACMD BY/AYIeH MapcHal-
CKOI KOCMHYECKON NPOrpaMMbl (HAIPHMCP, 3a1{HTA
OT PANANNI 11 06CCHCUCHIIC CPC/ bl OONUTAIHS IKH-
[IAXA) MOI'YT PEMAThCAs U TEXHHWUYCCKH OTpadaThl-
BATHLCS NTPH OCBOCHHH Jlyusnl. Kpome Toro, flyna sce
clle MHTEPCCHA W A8 (PYHAAMCHTAIBLIIOA HAYKH.
Jo cux 1op ner eIHHoR OOMCIPHUIHANION MOJICIH
cc obpasoBarus.

JTOro, Ha HA B3/, BIOAHC JIOCTATOYHO, YO~
OBl IYHHBIC HCCACA0BANIU B caejyionme 10—15 aer
CTAHM [CHTPATBHBIMHU B OTCUYCCTBCHHON KOCMHYC-
CKOM uporpamme. B AyHHBIX HPOCKTAX HAMIYUIIHM
06PAIOM COUECTAIOTCH MHUAOTHPYCMAsl KOCMOHABTUKA

M pab0Ta aBTOMATHYECKHX AlIAPATOB, YTO NMPHHIH-
HHATLHO BAXKHO ISl POCCHUCKOM NIPOrpaMMbl KOC-
MHUECKHUX HCCNEOBAHUH.

«Hosasa NlyHa» XXI Beka

Kak u3BeCTHO, NCPBBIA IICPHOJ KOCMHUUYECKUX HCCC-
AosaHuM JlyHsl cBA3aH ¢ ayunon rouko#t CCCP
n CUIA B 60—70-x rojiax npoiwioro Beka. Biaarojgaps
3TOMY CEMYAC Mbl PACIONATACM TTHIOTHPYCMbBIM KOC-
MHUYCCKHM Kopabiem «Coio3» (CO3/IAHHBIM B KQ4CCT-
BC JIYHHOI'O TICPCACTHOTQ MOAYIS) H THAXCION PaKe-
Ton-vocureaem «fporous, surareny, koropoie Obi-
JIM CKOHCTPYHPOBAHDI JUIA AYHHOI'O PAKETOHOCUTCIS
H-1, ocraiorcs BOCTPeOOBAHIBIMU KAK UL COBpE-
MCHHBIX, TaK H JUIS HEPCHCKTUBHBIX PAKCT.

Bropoit nepuoja ayuioin KOCMOHABTHKHA HAYWICH
8 90-X ro/Iax NPOUUIOro BCKA H HPOJOIKACTCH CCHYAC.
BaxkHeAnHM COOBITHCM CTANI0 OBHAPYKCHUE TTPU3HA-
KOB JIETYUHX BCHICCTB (B TOM YHCJIC M BOJSHOIO JIL/IA)
B OKPCCTHOCTH HOCTOSHHO 34TCHCHHBIX obnacred
(HAXOAANMXCA, KAK HIPABUAO, B KPATCPAX) B IPHIIO-
JIPHBIX YacTax JIyHel, rji€ COMIEUHBIC JYYH NAJAI0T
HA MOBCPXHOCTD [IOYTH 11O Kacarenbnom. Buavane Ka-
34710Ch, YTO ITOT HAYYHBIA PCIVALTAT HE UMECT Mps-
MOI'0 HPAKTHYECKOTO BBIXOJd, MOCKOJIbKY NOCAHTD
ANMNapaT B MECTO, JHIICHHOC MOTOKA COJHCYHOH
3HCPrHH, NPEJCTABAANOCH 3ATPYAHUTCABHBIM. CHUTYA-
LM B KOpHE U3MeHHNach B 2009 1., KOria pOCCHACKHHA
HCHATPOHHBH mpubop LEND (<«Lunar Exploration
Neutron Detectors — JIYHHBIH HCCACAOBATEAbCKUI
HEHTPOHHBIA ACTEKTOP), U MOHBIHC PaboTAIOWMA HA
60pTY AMCPHKAHCKOI'O KOCMHUYECKOro anmnapata LRO
(«Lunar Reconaissance Orbiter» — JIyHHbIH Pa3BCADI-
BATC/ABHBIN CIYTHHK), LIPOBEJ 11EPBLIE U3MEPCHUA CO-
JEPXAHUSA BOASHOIO JIbAA B IPHIIOBCPXHOCTHOM CIOC
peroyiuTa ¢ BLICOKHM MPOCTPAHCTBCHHLIM paspelie-
HueM OKoo 10 kM. OKa3a/10Ch, YTO JICTYYUC BEICCTBA
(B TOM YHCAC M BOJISTHOWM JIEJ1) HAXOJATCS B HCOHOMD-
IIHUX NOJAPHBIX O6NACTAX BEYHOH MEPINOTH KAK BIY-
TPH, TAK W BHC TIOCTOAHHO 3ATCMHEHHBIX OOMACTCH
186sm3H 110M0coB JIyabl (puc.1).

[Tpoaomkenue uccacnrosauui JIynel ¢ upumene-
nueM reneckona LEND 8 reycHue 6once wsiru saer
(¢ 2009 no 2015 r.) NO3BOJHIO HAKOIIUTb OTPOMIIBIH
OOBCM JJAHHDBIX O HCHTPOHIIOM H3JIYHCHHH W HL OCHO-
BC CrO dHATU3A NOJAYUYHTb HOBLIC 3HAHMSA O [IPOIECCAX
HICPCHOCA U PACTPOCTPAHCHIIOCTH BOJIbI HA CCTCCT-
BCHNOM CHyTHHKC ettt (pHc.2, 3). Orasaiocs, 4o
B BBICOKOMHUPOTHBIX 001acTaX JIyHbl cpeglce copep-
KAHHC BOADL B PEIOJHTE HA CKIOHAX, KOTOPLIC 06pa-
NEHBI B CTOPOHY MOJKCOR, HO/IbINE, UEM HA CKIOHAX,
PACHONOKCHHBIX Hd TOMA XKC MHPOTE, HO 0OpaIen-
HBIX HI 3214, Hd BOCTOK HAH B CTOPOHY IKBATOPA.
[TanBonee peposTiag HPpUUKUHA 3TOro 3@ dexra — or-
HOCHTCIBHO §0M€€ HHIKHC CPCJIHHC TCMITCPATYPDI
PCrosuTa Ha NOMAPHBIX CKNOHAX BCIACJACTRHC MCHB-
HICTO MOTOKA COMHCYHOIO HMIYUEHHA (10 CPABHCIIHIO
C IPYIHMU YYACTKAMH MOBCPXHOCTH 112 AHAAOTHYHON

MPHPOJA « N9 » 2015

[ 14










K 50-NIETHIO UKH PAR

AJbHBIM BOHPOC O TOM, YTO JIyHHAs NBUICBAA 1J1a3M4
MOXET OTPULUATCABHO BAMATD KAK HA PA60OTY KOCMH-
YECKOM TEXHHUKH, TdK W 112 3J0POBLC NI0/IEH. ACTPO-
HABTLI, 110ObIBABMKE HA JIVHC, BLISCHWIH, YTO CJIOH
IIbUIA HA TIOBEPXHOCTH COCTABAACT HECKONDKO CaH-
TUMCTPOB., Ol NPpUIUNACT K CKaQaHApaM, K 1O-
BCPXHOCTH KOCMHYCCKMX 2HIAPATOB, K IpUBOpam
U T DTO MOXET OTPUILATENbLIO CKA3aThCo HA pabo-
TC MHOTHX CHUCTCM, TdK, B 4ACTHOCTH, HA HIOKPBITBIX
HBUIBIO TIOBCPXHOCTHX HIPUOOPOB PE3KO BO3PACTACT
LOIJIOHCHHUE COJNHCYHOrO U3NYYEHHs, H OHU Nepe-
rpesaiores. b, npuinnas K ckapauapam, noua-
Jlana BHYTPb JYHHOTO Mojaynas <Apolio» nocie 5o3-
Bpan€lns B HCro acTponasToB. Takum o6pa3oM,
JAYIIHAS MbUTh DpEACTABAseT COBOM CYIECTBCHHBINA
haxrop pHcKa. B CBI3M C THM OCOBEHHO BAXHO
BBIICHUTL (DU3HUYCCKHUC NMPONECCH TTONAPHOH 1ibUIC-
BOM 3K30C(epPbl, MOCTPOUTDL HIDKCHCPHYIO MOAC/D
3TOI0 YHHKAIBLHOTO HPHUPOAHOrO SIBICHHA 10J1P-
How Jlyubl.

AKTyanbHble yenu nccnepfosaHua JlyHol

Mojspnsie panonsl Jynnt 32 MOCACAHUE 1O/ibl CTAIH
OO M3 OCHOBHBX CTPATCITHYCCKHUX LENEH KOCMM-
YCCKUX HCCIEAOBAHUI. DTO CNOCOBCTBOBANO BKIIO-
4eHU CoreToM IO KOCMOCY PAH cCcpHH ayHHBIX
NPOCKTOR B PCACPUILHYIO KOCMHYCCKYIO NTPOIPAMMY
20162025 rr. 'nasHas 311242 3TUX NPOCKTOB — CO-
3A4Th HAVYHYIO OCHORBY /U1t 6YAYUIETO IIPAKTHYCCKO-
IO OCBOCHHUSA HAMETO CCTCCTBCHHOIO CAYTHHKA.

C y4eToM 1IPeKHUX U HOBBIX PE3YIBTATOB MOXHO
COPMYIUPOBATL TPU HAKUOOMEE AKTYAJbHBIE UENH
JAVHHBIX IIPOEKTOB. BO-11¢PBBIX, KAK YXKE TOBOPHIOCS,
HCOOXO/IMMO ACTANTHHO U3YYUTDb JIYHHBIN MOASPHBIA
PErouT, U3MECPHTL H3OTOMHDLIN COCTAB ATOMOB JICTY-
YUX COCAMHEHUN M OCHOBHBIX NOPOAOOOPIZYIONIUX
COCAMHCHHH, 4 TAKKC CP4BHUTL €0 CBOMCTB2 CO
CBOMCTBAMH I'PYHTd Ha YMEPCHHBIX MUPOTAX.
[IpH 1HOJATBEPXKACHUHN FHIIOTESD], COMIACHO KOTOPOH
JACTYYHE KOMIOHCHTBE 101N HAa JIyHy B KOMETax
H ACTEPOUAX, MBI HONYHYHUM AOCTYI K «€CTECTBCHHOM
XPOHHUKC» TMOBAILHBIX NPOICCCOB IBOJMIOIHH COJ-
HCYHOM CHCTEMDBL 32 BCC BPCMsL €€ CYULCCTBOBAHHS.
Ecan criopst HPOCTEAIIMX OPIAIIU3MOB BHC3CMHOIO
IPOUCXOXKACHHUA ACACTBUTCABHO NCPCHOCATCH MCK-
JIY 3BC3AHBIMH CHCTEMAMH O] JIC/AAHBIMH HAHIHPSA-
MH MCXK3BC3JIHBIX KOMET, TO HX MOXHO OOHAPYXHTH
B BCULCCTBC JIVHHDLIX 1HOJIOCOB. [ToMumo HAVYIBIX HC-
CJICJI()BHHHﬁ HOJPHOTro perojnra, llCO()XOﬂMMO pas-
padarTuBars TCXHOAOTHU JIOOBIMH U NCpepaboTKH
IPYHTA HCHOCPEACTRCHNO na JIyHe, uTo6bl B 6YAY-
NEM HCIIOJAL3ORATD JACTYUUC COC/iunetins 1a 6opry
JIYHIBIX CTAHIMA 1 TPAHCIIOPTHLIX CPEACTB.

Bo-srophix, 1CO6XO0HMO 3HATH, OTAHYAIOTCH It
(.I)HSH\{CCKHC YCIIOBHSA HA 1OBCPXHOCTH [I()Jlﬂ[’)ll()ﬂ
J]ynm U HPOLCCCDI, MTPOUCXOAALLIUC B l’lOﬂﬂ[)llOﬂ K-
socgepe, OT TEX, YTO HABMIOAAIOTCH 11d YMECPCHHBIX
muporax. Ha Jlyne, e uer armocdepot, HCMAAYIO

pOJIb MI'PAeT COMHCYHBIN BETep, NPAMO B3dHMOJEH-
CTBYIOIUH C TPYHTOM U 3Kk30cdeport. Ha ymepennbix
MHPOTAX MJIA3MA COJHEYHOrO BCTPA «najaer> Ha
I'PYIT «CBCPXY», 4 B OKPECTHOCTH NOJIOCOB OHA MPH-
GJIMKACTCA K MOBEPXHOCTH MOYTH MO KACATCIBHOMH.
ITO GOPMHUPYET CHAOKHYIO KAPTHIIY JNCKTPHUYCCKOTO
MOJIs, KOTOPOC BJIMACT HA CBOHCTBA M NOBEJECHHE
JIYHHOR [1bUIH.

B-rperbux, HCOBXO/MMO 06CACA0BATL ¢ OPOUTH
M HENOCPCACTREHHO C IIOBCPXHOCTH Haubojce 6ma-
I'ONPHATHLIC PAHOHbl BO3MOXHOI'O Pa3MCHICHUSA
JIYHHOT'O HOASPHOIO MOJHIONA H B IICPCIICKTHBE —
NOCTOAHNHO ACHCTRYIOmEH Jlynuon 6aspl. B 6nmnxaii-
mee JAECATHACTHE ClIe/lyeT MPUCTYIIHTL K K CO3/aHHIO
KOCMHYCCKOH HHQPACTPYKTYPHI JIYHHOIO HOJHIOHA,
06CCICHUBAIOILEN TPAHICTIOPTHLIE GIEPAIHU, IHCD-
rocHabxenue oOUTICMOro KOMINICKCA H CBA3h. Be-
POSITHO, PAfOHDb HAYMILHOIG OCBOCHUA JIOJKHDI
paCHON2raTbCA B OKPECTHOCTH AYHHBIX HOMIOCOB,
NOCKOMbKY MMCHHO TaM MCPHOJI OCBCIHCHITOCTH
ConnieM MakCHMAJIEH, 2 IVHHBIA PCTOJIHT HMCET OT-
HOCHTCABIO BLICOKOC COJACPXKAIIHNE BOAAHOTO JbJId.
BoabIIyIo 4aCTh BPCMCHH PA3MENICHIBIC B TOJISPHBIX
PAHOHAX COMLCYHDBIC IFCOPHINUCCKHC U ACTPOHOMMU-
YeCcKHe 06CepBATOPHU ByayT padoTaTh B ABTOMATH-
YECKOM PCKHMC, HO KOCMOHABTBLI JIOJDKHBI UMCTh
BO3MOXKHOCTh IHPOBOAHTL UX COOPKY, HANAJIKY, TCX-
HHUYCCKOE OOBCHYXHBAHHC H B C/ydyac HCOOXOJAUMO-
CTH — PEMOHNT NPHBOPOB.

Jns opranusauuu Jlynnof 6a3nel Ha10 BbIOGHPATD
MECTO, I/Ie YAOBACTBOPSIOTCH CPA3Y TPH YCJIOBUS:

— MNPOJIOIKHTCAbHBIR  IICPHOJ  OCBCIEHUS
ConHICM B TEYCHUC OJHHUX NYHHLIX CYTOK (O/IHOM
JNYHAIIHHU);

— [OCTOAHHAA PAJMOBHAUMOCTL 3eMiu Ajd
B3AHMOJICHCTBUS C 3KUIIAXeEM 6a3bl, /g yrnpasic-
HHS aNNapaTypoit H A/ Nepejadyl COOPAHHON HH-
dopMmanuu;

— TMPUCYTCTBUE PCTOJUTA C 3aMETHBIMH BKJIIOYE-
HUAMH BOASHOIO JIbBAd H JIPYIHX JIETYYHX COC/AMHEC-
HUH, KOTOPBIC B [EPCHEKTHBE CTAHYT NPHPORHBIMH
PECYPCaMH JUIS CHCTEMbI XH3HCOGCCTIEHEn s Gasb,
BBIPAGOTKH PAKETHOrO TOMIUBA U PA3PAOOTKH CTPO-
HTENABHDLIX MATEPHANOB IR Sitl.

Takast COBOKYUHOCTDL TPeOOBANMI K pafiony pas-
MCIIICH S J]yunon Oasnl YMCHBUIACT YHCITO NOTCHILH-
AJTHHO HHTCPCCHBIX odnacren HO HCCKOJIbLKHX €XH-
HHUIL. UMCHHO OHM M CrIHYT OOBCKTAMH 0CODOTO
BHHUMAHHA st OyAyIHX HIOKopuTeiach Jlyhst, H y4a-
CTHC HRUCTT CTPALLL B AJHIBIX HILICKR X, 6e3yC-
JIOBHO, OTBEYACT HAUHOHAJBHLIM HIITCPCCAM.

OcBoenue JiyHbl HAUUHALTCA

JIVHHBIC TPOCKTLI BEAYUIHX KOCMHUYCCKHX ATCHTCTB,
KOTOPLIC HAVLIHUCH B MCPRBOM NECHTHJICTHH ch\'ymero
BEKd, HPAKTHYCCKH BCE HAIIEACHBI HA EPEXO/ OT UC-
CHAEJOBATCABCKHX 34)124 K OCBOCHHUIO. [lporpammy
HACA B 2009 1. 1442l UCCACAOBATEALCKHIA CIYTHHK
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LRO, B 2012-M rpasurauioHuoe nosuc Jlyust U3y4anu
cnyTHUKH-6au3nHen s poekta GRAIL («Gravity Reco-
very and Interior Laboratory»). B 2013—2014 rr.
ATCHTCTBO YCIEUIHO MPOBEAO HAYYHO-TCXHONIOTHYEC-
kit 11poektT LADEE, B KoTOpoM ¢ op6uthl 20—60 kM
H3YYaJICA COCTAB NYHHOH 3K30chcpol. U3I0MHHKOM
3TOI'0 MPOEKTA CTAJM YCHCNIHBbIA IKCIICPHMEHT MO N12-
3CPHOM CBSI3M MEXAY CTaHIMCH na 3cmne 1 60pToM
KOCMHYECKOTO ALNAPATA HA PACCTOSHHHN 385 THIC. KM.
CKOpOCTL ICPCAAYH JIAHHBIX 110 KAHANIAM HU3KO-H Bbl-
COKOCKOPOCTHOM CBA3H cocrasuna 20 n 622 M6éur/c
COOTBCTCTBEHHO.

Ha okononyunon opbure yCucemHoO oTpaboranu
HHAMACKUI cuyTHHK <«Chandrayan-1» U sinoHcku#
«Kaguya», 4 cef¥ac CNCUHANUCTBL SMOHHH CO3aI0T
MHTCJUIEKTYANBHBIA JIYHOXO/, JUISl HCCAC/IOBANNS T10-
sepxnoct. C 2007 no 2015 rr. Kurai peaausonan
yeTnpe npockra «Chang’e». EBPoIICHCKOE KOCMHYEC-
koe areHtcTso (EKA) B 2003—20006 rr. ocymecTBuiIO
JYHHBIA Op6HTANBLHBIA N1poekT SMART-1. o 2010 r.
OHO TAKKE PA3PAGATHRUIO AMITAPAT IS BBICOKOTOY-
HOH MOCA/IKH B PAROLIE JIYHHOT'O NTOJIOCA.

Mocaeanum aynuoim npockrom CCCP 6ul1a asro-
MaTHYCCKas CTaHIMs «JIyHa-24». B 1976 1. ona gocra-
BuAa na 3emio 170 1 AYHHOIO I'PYHTA € rybHiib
oxono 2 M. Ceityac Pockocmoc 1 Poccumckas akajie-
MHS HAYK C YYCTOM HOBEMNIMX HAYYHBIX JAHHBIX
O HOMSIPHBIX PpaAoHax JIYHB paspaboTasy KoHlen-
ILHIO 1ICPBOI'O 3TANA POCCHACKOM LIporpammel «Jlyna-
apromatel». 1o 2025 r. 1yHHBIEC HCCACAOBaHUS OyayT
NPOBOAHTLCA € NMPUMCHEHHEM TOJBKO aBTOMATHYE-
CKMX CTaHuui. IIpoekTbl neppBoro 3rana AOJKHBI
o6ecncynuTh pELICHUE ABYX NPAKTUUCCKUX 3214 IS
MOATOTOBKH 6y/ylIero ocBocHus JlyHbl: BHIGpaTh Ha-
ubosce 64ArONPUATHBIR PaON B OKPECTHOCTH 10X-
HOTrO MOJIOCA A pa3MeuieHus TaM JIYHHOrO nonu-
I'OHA € NOCAEAYIOUIMM CTPOUTENBCTBOM Hi HEM M0CC-
L2e MO JIYHHOM 6a3bl M IIPOBECTH JETANbHBIE (PU3H-
KO-XHUMHUUYECKHE UCCIIE/IOBAHUS MOAIPHOrO PErOJINTA
(BK/IIOYAA AHAJTH3 COUAEPKAIMMXCH B HEM JI€TY4HX CO-
CAMUEHUH, OPTAHUYCCKHX H, BCPOATHO, 1IpeibHono-
'MYCCKUX MOJICKYJISPHBIX COCAMHCHUT).

Hayuenue v ocsoeHue JIyHbl POCCHACKHMM HC-
CAC/IOBATEAAMU JLOJIKHO HPOHCXOAUTh KAK 1OCTC-
HEHHOC PACHIHPCHHE JIYHHOH HHPACTPYKTYPHI BO-
KPY!' OJJHOIO HAH ABYX OPCABAPHTCABLIG 06C/e/10-
BAHHBIX IALAAPMOB. TTepBas MoCcajIKa pOCCHACKO-
IO ABTOMATHYCCKOTO JYHHOIO alinaparta «Jlyna-25»
(pHC.4) 1TaHKHPYETCH B ICPHOJL € OKTadpst 2018 1. 1o
susaps 2019 1. B 10KHOM NPHIOAAPHOM PUROHC.
Jasg HCro CBEICHHA O HUIMYUH B PEIrOJUTE BOABI
M APYIHX JAYUHIBIX PECYPCOB AOAKHB COMPOROXK-
JIATBCH ANIbIMH 06 OTHOCHTCIILHO POBHOM 1 6C30-
[IACHOM IHOBCPXHOCTH. BeposTHO, B 3TOM panotc
€ne He BYAYT pasmMemarses JIyHHBIR HOAAPHBI M0-
JAurod ¢ Jlynuad 6a3a. Haubonee noaxojsimui pa-
oH st HUX OyaeT soi6pan B 2020 1, nocne HCCACHO~
BAHMIA KAK HEMOCPECICTBCHHO HA HOBCPXHOCTH Jly-
Hbl — ABTOMATHYCCKHM HOCAAOYHBIM AMUAPIATOM
«JIyHa-25», TaK ¥ C OPOMTHL — ABTOMATHYECCKHUM

COyTHUKOM «JIyHa-26» (puc.4). B peanusanuu 3Tux
NPOEKTOB B YACTH HA3€MHOToO obecncyenuns CBA3M
U TPACKTOPHbIX HU3MEPEHUH IUIAHHDPYET IIPUHATH
yuactue EKA.

B 2021 r. B Boi6paHHbIl paiioH pasmemicus JiyH-
HOI'0 MOJIAPHOTO NOJXUIOHA HPENONAAraeTCs Hanpa-
BUTL 4BTOMATHYCCKMI annapar <JlyHa-27», ocua-
IWEHUBIH OpUOOPAMHU JUis OGC301IACHOH H BBICOKO-
TOYHOM MOCaAKH (pHC.4), rpYHTO3a60pPHBIM YCT-
poOUCTBOM [J1 KpHOrcHHOro 3a60pa 06pa3nos
C ryOGUHbBI 10 2 M ¥ KOMIIZICKCOM MacCC-CIIEKTPOMET-
poB JUIsL U3Y4YCHHSH JIETYy4HUX COcAHHeunHu. Yacrn
60pTOROM ANNAPATYPH COOHPAETCA [PEAOCTABHTD
EKA. ®GaktrHyecks, «JlyHa-27» 0OJAKHA CTATh ACPBLIM
JMICMEHTOM HHPPACTPYKTYPH JIYHHOIO NOJASPHOTO
noaurona. B 2023—2024 rr. 13 panona Jlynuoro
MOJIMI'OHA HA 3CMIIO 1A BO3BPATHONA PAKETC ABTO-
MATHUYECKOTO annapara «Jlyna-28» oyaer jloctasie-
HO BENCCTBO HOJIAPHOIO PCTOMHTA AN ACTANBHBIX
UCCIIC/IOBIHUA B 3CMHBIX sabopaTopusx. AToT npo-
€KT TAKKE MOXET OblTb PCANTHU30BAH COBMUCTHO
¢ EKA. Tak OKCH 33KOHYHThCS TICPBbIHA 3TAM NIPO-
IpaMMbl <JIyla-apromMarn».,

Yro Hac perT Bnepeau?

Peanusanus npoekTos nepsoro 3rana JyHHoOH! 1po-
rpamMMbl NO3BOAUT K 2025 I. BOCCTAHOBHUTD TEXHOJNO-
TMH OTEYCCTBEHHBIX JYHHBIX dBTOMATHYECKUX CTAH-
IMH, B TOM YHCJIE MATKYIO 11OCAAKY Ha JIyHy, 11poao-
KHUTCABHYIO PABOTY aNiapaTa B YCAOBHUAX AJTHUTC/b-
HOM MOJIAPHON HOYH H BO3BPAT NYHHOH PAKCTH HA
3demmio. I1poBejicHHbIE HAydHBIE 3KCICPUMEHTH [Ia-
AYT BO3MOXHOCTDb BBIACHUTH COCTAB JETYYUX COCAH-
HCHHH B MOAAPHOM PCroJuTe M BIOpaTh Haubosee
HEPCIEKTHBHBIC PAHOHB U1 CACAYIONMHX LIAIOB
B OCBOCHHH JIYHBI.

3aTCM NYHHYIO IPOI'PAMMY JODKHBI IPOJO/KATh
IPOCKTH BTOPOro 3Tana — «JIyHa-1moauroH», Koro-
pbie OYAYT BLIIOAHATLCH HR OCHOBE HHTCI'PAIIUH AB-
TOMIATHYCCKHX U [THIOTHPYEMBIX CPE/ICTB. [IPOCKTLI
BTOPOTO 3TAld BKIIOYAIOT ABTOMATHYECKYIO JKCIIC-
JAHITHIO B PAROH JIYHHOTO NOAAPHOTO HOJAHTOHA € UC-
HOJNB30BAIHUEM JIYHOXO/1d JVTHTEILHOM (IO NITH JET)
IKCILIYATALHMH 1 60JAbIOTO (10 50 KM) pajuyca ACH-
CTBHH (puUC.4).

OCHOBHO# 33/1A4ECH JYHOXOAA CTaHeT cOOp HAH-
60ACC HITEPCCHBIX OOPAZLION BCILCCTBA B OKPECTHO-
Crr JIYHHOPO HOJMIOHA € ITTYOHHDL, JOCTUTAIOILCH 110
KpanHci Mepe 2 M, Ui TOCAEAYIOICH JOCTABKH Ha
3eminio. JIo6bITHe ¢ MOMONIBIO OYPUILHON YCTAHOB-
KH, PaspaboTanioi 1 MCULITAHHOH B PAMKAX HPOCK-
14 JlyHa-27», 06pasitel OYAyT PCABAPHTCALHO COP-
THPOBATLCH JHATHTHYCCKHMH IPHOOPAMH H HBOPTY.
M3 pasauuipiX YYaCTKOB MIAHHPYCTC OTOHPATDL 11E
MCHCE ICCTH-CEMU O6PUSITOB.

Ha »ranc <Jlyna-noaurods npejnoaaraercs co-
3A4Tb 1EPRYID MHOTOMOAYABHYI) HCCACAOBATE/b-
CKYIO CT2HIIHIO Hd 1HOBCPXHOCTH Jlynbl, KOTopas Oy-
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3KMIIAXKEH U TEXHHKH OT IIBUICBON W PAAHALLMOHHON
onacHocTH Ha Jlyne.

OpueHTHPOoBOYHO B 2029—2030 r1. OMKEH Ha-
YATHCA TPETHH 3TAll POCCUHACKOH JIYHHON NPOrpaM-
Mol — «JIyHa-3kcnegunusa». Torga 6yayr npomcxo-
JUTH DCTYAAPHBIC MHAOTHPYCMbIE 3KCIICAUIMH H T10-
JICThl CICUUAJUIHPOBANIILIX ABTOMATHYCCKHX CTaH-
Ui Ha JIYHHBIH NOJBIPHBA MOMHI'OH, LCAbI) KOTO-
PHIX CTAHET MPOBEACHHUC HAYYHBIX HCCACAOBAHUMN
B paMkax rTpHajabl — «npo Jlynys, «<na JlyHe» u «c Jly-
ubl», [IPOACIIKATCA H HAYYHO-HIDKEHCPIIBIE UCCNEN0-
BAHMS 110 CO3/IAHMIO TEXHOMOTHH 11PAKTHYECKOTO UC-
MOJIb30BAHUSA JIVHHBIX IPHPOJHBIX PECYPCOB.

Oxxupaemble pe3ynbrarbi
Ha atane «JlyHa-aBTOMaTbI»

BBINOJHEHUE IPOEKTOB IIEPBOTO ITAINA IPEJIIOKCH-
HOH 1IPOTPAMMDBI 1HO3BOJIUT:

— HOJNYYHUTL (PYHAAMENTANBHBIE HAYUHBIC 3HA-
HHUA O TOJAPHBIX paioHax Jlynel, o npoigeccax ee
BO3HUKHOBCIIHS U 3BOJIOTMH, O PAHHUX 3TAMNAX 06-
pPasoBaHug U IBOMOUKMH COJIHCYHONH CUCTEMBE (3TH
pe3yapraTel AQJYT BO3MOXKHOCTL NIAHHUPOBATL KAK
JIANbHEANIUC HAYYHBIC KOCMHYCCKHE HCCAC/OBAHUS
Hd JVHHBIX TMOJAPHBIX [OJMIOHAX U 1Hd OKOJNOMYH-
HOH opbuTe, TAK U GYAYIIHE NHIOTHPYEMBIC JKCIIE-
JIUITHH);

— BLIACHUTbH HPHPOAY H TPOUCXOXKIACHHE BOABI
H JICTYYHX COCHHCHHUH 11a COBpeMeHHOM JlyHe, Hay-
YHUThL XHMHYCCKMH W HM30TONHBIA COCTAB JICTYUHX,
IIPOBCCTH HOUCK B O6PA3LAX IOJAPHOIO PEroiuTa
C/IOXKHBIX MOJICKY/SIDHBIX COEJAUHEHHH, BKIIOYAS
HPEJGHOMOIHYECKHE MOJIEKYIbl K CTPYKTYpPBl (3TH
JaniHbie MOMOIYT CVILECTBEHHO IIPOJIBUHYTLCH B MO-
HHUMAHHH KOCMOXHMMHYECKHUX MPOLECCOB B NPOTO-
COJTHCYHOM OGJIaKe U B MEXK3BE3/IHOM Cpefie, B perne-
HUHM QYHAAMEHTAIBHOA MPOGIAEMBL TIPOHCXOXKACHHA
JKM3HH 1A 3emie);

— MOCTPOUTH HAYUHO-UHKEHEPHYIO MOJIC/D 110-
BCPXHOCTHA M 3K30CHCPH JIYHHBIX HOJSIPHBIX Pado-
HOB H UCCIICAOBATH HAIHYHC U PACHPOCTPAHEHHOCTD
JICTYYUX COCAHHEHHT B LHOMIPHOM peroaurte (3T
HHPOPMAIHI CTAleT HAYYNO-TEXHHUUECKON 6A30H
Ut ocBoenus JIytnl 4COBEKOM, /UL CO3laHUS Je-
MENTOB JIVHHOMH KOCMHYECKOH HIIDPACTPYKTYPDL);

— BOCCO3J2Th B POCCHMH HAd COBPEMCHHOM YPOB-
HE TCXHOJIOTHH JIYHHOH MOCAJIKH, TPOJOIKHTCIbHOMN
PABOTH A1IAPATOB HA NOBEPXHOCTHU JIyHbBl, MOGMIIL-
HBIX UCCIE/IOBATENbCKUX IKCIIE/MIIUA 112 aBTOMATH-
YECKHUX JOJN'OXKUBYIUUX JYHOXOMAX O0/bUIOTO pajiu-
yca AeHCTBHA W BO3BPATa KOCMHYECKHX alllIAPATOB
¢ Jlyupl Ha 3cMmi0. DTH KIOUEBbIE Jis ocBoenus Jly-
HLI TCXHOJIOTHH I'APAHTHPYIOT JIOCTYII K JIYHHBIM pe-
CypCaM, ecJid TaKas 3aja4a 6y/leT NoCTaniIcHa nepej
KOCMHUYCCKOH OTPACAbIO; TAKOH TCXHOJOI'HUYCCKHH
3a/ie)1 HEOOXONUM TAKXKE JUIsl PCHICHHMS CXO/ANBIX 3d-
Jlay M3ydeHHst Mapca, acreporjios, CliyTHHKOB HOnu-
Tepa 1 CaTypHa;

— OPraHHU30BATL COTPYAHHYCCTBO C 3APYOCHKIHI-
MW CTPaHaMH, 4YTO 1O3BOAWT POCCHH C3KOHOMHTD
3HAYUTCABHDIE CPCACTBA U COCPCHOTOUYHUTDL CBOH YCH-
MK 12 Ppa3paboTKe Haubomee NEPCHEKTHBHBIX KOC-
MHYCCKUX TCXHOJIOTHH, B KOTOPBIX Y HALICH CTPAHBI
HMCCTCH OMBIT M LIeMaIbli 3aj1ea (Bypenne 1 1o6b1ua
PEToOJHTA, TCXHOJOIUH JIYHOXO/IA, CO3/IAHMC PAAHO-
H30TONIBIX HCTOYHHKOB 3HCPIHH, BO3BPAT aniiapi-
Ta ¢ JlyHpl HA 3eMili0).

[TpockTol HeencegoBanus JlyHnl ABTOMATHYECKUMHE
KOCMHYCCKHMH AIIAPATAMH Ha 3Tanax «Jyna-asro-
MaT» U <JIyHA-TIOJHUTOH»> YK€ BKJIIOYEHBI € PA3HOMN
CTEIMCHBIO 34BCPUIEHHS B IPOCKT PejepanbHOR KOC-
MHYCCKON nporpamMmst Ha 2016—2025 rr. Ouu npej-
CTABJSHIOT, HA HAN B3[JIAJ, COBEPHIEHHO HEO6XOAU-
MYIO CTAJIHIO I'OCYA4PCTBEHHON N1IPOIPAMMbI OCBOC-
HMa Jlynsl. [Ipoekrn caeaywouiero arana «JlyHa-3kc-
NEAMLIMS» CBA3AHBI YXC C THJIOTHPYEMbIMH NOJETAMH
M JIOJDKHBI OBCTOATENBHO OBCYXIATBCA B HOCACAYIO-
MHUX nybnukanuax. Kak Mbl yxe OTMEYa/M BbIIIE,
MMEHHO [IPH PEIICHUH JIYHHBIX 3a)a4 Haubonec 3¢-
(PCKTHBHO OOBEAHHAIOTCH CAMBIC CHJILHBIE CTOPOHDI
OTCYECCTBCHHON MHJIOTHPYEMON KOCMOHABTUKH
C I'POMAJIHBIM OMbITOM HCCAEAOBAHUM HA ABTOMATH-
YECKHX KOCMHUYECKHMX anmnapatax. CTparerduyecky
BEKTODP PA3BUTHA POCCHHUCKOMN JaJbHEH KOCMOHAB-
THKH 32J(aH: BHAYQIC — JIYyHHBIA NOAAPHBIA ITOAHIOH
v Jlynnas 6a3a, 3aTcM — HWIOTHPYEMAs IKCIIETHIHA
Ha Mapc. Hama 6auxkafimas nenb Takxke acua — no-
CajiKa ocenbio 2018 r. «Jlyumbl-25» B HEUIBCAAHTIBIH
PAROH B OKPCCTHOCTH KOKHOI'O 1HOMIOC JJIst THOHED-
HBIX MCCACHOBAHHUA JIBJIOB, BMCP3UIUX B PCroOJHT,
HJIETYYHX COC/IMHCHUHA, TPHIIECEHHBIX KOMETAMH OF
CAMDIX IJICKUX I'PaHUL, COJMHCYHOMN CHCTCMDL®

B 3axawuenue mo supaxaem 6aa200aprocmo compyorukam Hayuno-npousgoocmeentozo 00seounenis
un.CAlasoununa B.BXapmoey, Bl Joreconorvsy w op., compyonuxam HKH PAH — yuacmuukam npoexmos
Jyna-25», Jyna-26» u Jlyna-27» u CHIoneaio 3a npodyKmusHoe 1 HOACINOE COMPYOHULECB0 RPU NOO-
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METP M XPOMATO-MACC-CHEKTPOMETP NMUPOJIUTHYE-
CKHMX ra3zoB. B ciaeayiomemM MapCHaHCKOM MPOEKTC
HACA «Rover-2020» Taxke HC 3arjiaHupOBaHh ClIc-
LHANU3UPOBAHHBIE IKCNEPUMCHTH Uit OBGHApYXe-
HHSA KH3HU,

OUYCBW/IHBIE HPUOPHTCT CAEAVIONIETO JIECATHIIE-
TUS — HAMCYCHHAA HA 2025 1. MHOTO3TANHAS MHCCHA
NO AOCTABKC MAPCHAHCKOTO I'PYHTA WIS €ro ACTAb-
HOT'O aHaNu32 B 1260PATOPHBIX YCI0BHUAX 3eMin. Co-
6cper U MOJTOTOBHT OOPA3ULI IS 3TOH MHUCCHH
«Rover-2020»>. K coxasenuo, HECMOTPA HA BCC CO-
BCPIICHCTRO NA60OPATOPHBIX MCTOAOB 4HANH3A,
1PU ZOCTABKC 06PA3I0B HA HAILY TJIAHETY BCeraa 6y-
JI€T CTOS'Th BOIIPOC 00 UX 3AIPA3HCHHH.

MetaH Ha Mapce

Ha ganHbiil MOMEHT HAUB0JICE NPSIMOC CBHJIETCABLCT -
BO KH3HKM Ha Mapce (UpHYeM HE UCKOMICMON, 4 CO-
BPCMEHIION) — OTKPBLITHE MCTAld B Cro aTmocgepc.

B cuapHO OKHCAEHHOH aTMochepe Mapca TPYAHO
OXHAATh TPUCYTCTBHS BOCCTAHOBJICHHBIX COCJMHC-
HHH, TAKUX KaK meTaH. Tem He Mence on — Hauboinee
pacupocrpaHcHibi 8 COMHCYHOM CUCTCME YINICBO-
JIOPOJI, 2 B ciyvac Mapca — upocreinice opranuyc-
CKOC COCAMHEHHC, ACCOLMHUPYIOMEECS ¢ HHONOTHYC-
CKOW 2KTHUBHOCTHIO. I1OVMCK OPraitiky Ha MOBEPXHO-
CTH U B aTMochepe Mapca JaBHO IIPHUBJIEKAN BIIHUMA-
Hue yucHbX. B cepeanne XX 8. [LA.Tuxos ony6auxo-
BAJI PE3YABTATHl CCPLE3HBIX HUCCAENOBAHHM [15],
a 1o AnMa-Aro# 6512 CO3/1aHA CREHAIbHag o6cep-
patopus. Hauunas ¢ 50-X rogor npouuioro CToaeTus
B CIIEKTPE HECKOJIBKO P13 OMMOOYHO OOHAPYXH-
Bajstach nojoca C-H (~3.3 MKM), CICKTPOMETDbI IS
JCTEKTUPOBAHUSA 3TOH 10JOCH BXOJIMIM B COCTAB
BCEX PAHHHUX KOCMHYECKUX AMNAPIATOB, HANPABIAB-
muxcs Kk Mapcy. TlepBBIH PeATUCTHYHBIH BCPXHHI
pefes cofpepxanus McTana B armocdepe Kpacuon
mnanerel (<20 ppb*) 6w veranosacH undpakpac-
HhIM CNCKTPOMETPOM 12 KOCMHUYCCKOM anmapare
«Mariner 9».

CREKTPOMETPHUYCCKHC HCCAC/IOBAHUA U IO CeH
JICHDb 1PCAOCTABSIOT CAHHCTBCHHYIO BO3IMOXHOCTD
JUCTAHLHOHHOTO U3MCPCHHA MCTAMA, KOTOPOEC CBS-
31HO CO 3HAYUTCABHBIMH OOBCKTUBIIBIMH 1PYIHOCTS -
MH. ACTPOHOMHUUECKHUC HABMIO/CHHUS OCA0XKHEIbl Me-
TAHOM, COACPXAMUMCH B aTMOochepe 3emnu. O mac-
KUPYCT 1OJOCH [TOIIOIWCHUS B UIIYUCHHH [UTAHET.
3eMHOM MCTaH PABHOMCPHO lIEPCMENIaH B aTMocde-
pe, H HCHONBL30BAHHE HWHCTPYMCHTOB HA B0OALIION
BHICOTC He AdcT 3aMcTnoro aggexra. Habmoucnus
HEOOXO/IMMO NIPOBOIHMTL O H HOCTE IHPOTHUBOCTON -
HUS1, KOIIA PA3HOCTL CKopocTed 3emud 1 Mapea na-
HOONBIMAS H JIOIVICPOBCKUP CABUT HO3BOJISIET ACTEK-
FUPOBATDL JUHUH B aTMocpepe Apyro# miancertsl. dys-
CTRHUTEABHOCTD BHEATMOC(CPHBIX ONPEJICACHHI MO-
Kl CWIBHO OrpalHYCHa paspemaniei cnocodHo-

* (1M 4aCTh Ha M WITHAPJL

CTBIO CHEKTPOMETPOB, YCTAHOBICHHBIX Hd KOCMUYE-
CKHMX alNapaTax.

OCHOBHOE H3y4€HHE METAHA IPOBOHIOCH ¢ Ha-
3CMHBIX TCJIECKOMOB, HO, HECOMHEHHO, NOABICHHME HA
OKOJIOMAPCHAHCKOH OPOUTE «KOHKYpPEHTa» B JIMLE
KOCMHMYECKOTO aniapara «Mars EXpress» co ClekTpo-
meTpom PFS («Planetary Fourier Spectrometer») yc-
KOPHJIO AHAIM3 ACTPOHOMHUUYCCKUX HAGNIOACHUA.
B 2004 1. cpa3y TP HE3ABHCHUMBDIC I'PYNLL 3AABWIN 00
o6HapyxKcHuu Merana. [lepsas crarba 6puta Ony6IH-
kosana B.A.Kpacnononsckus ¢ komwicramu [16]. Komu-
4EeCTBO 1432 B arMocdepe cocrasuno okono 10 ppb
(107 06'beMHBIX YaCcTEN). TAKOE KC COACPKAIIHC METa-
HA BHauaje oupejcaun v cnekrpomerp PES [17]. Eme
OJIH4 ACTPOHOMHYCCKAsS rpynna o AanHeiM 2003 1
3a¢pukcuposaia Bu6poc j1o 50 ppb mcrana {18}

Yepes ABa rofa acTpoloMHYeCKHe HabaoJCcHUs
NPUBIU3UINCHL K HIPCACIbHOMY YPOBIIO 0bHaApYXKe-
HHAS MeTana, a 8 2010 1. 6bIIM YCTAHOBJICHDL TOABLKO
sepxHue npejens. B ro ke spems PES npogosnkan
H3MEPATh A3, HO JUIA JICTCKTHPOBAHUS Tpcoyercs
YCPeAHATL JCCATKHM TBICHAY ananusos. Hakonern,
B 2013 1. KOHTAKTIIBIC M3MCPCHHA Ha posepe «Curi-
OS8ily» TAKXEC MOKA3WIN JINIbL BEPXHHIA nipesen. Pakr
CYMICCTBOBAHUSA MCTAaHA OblJ1 HOCTAIEH TOJ COMUE-
tre. Ho yxe B koHile 2014 1. 6b110 OGBABIACHO 06
YBCPEHHOM OOHAPYXKCHHM I'da3a HA HOBCPXHOCTH
nianeTs [19]. Isa uamepenus Ha «Curiosity» ¢ gBai-
HATHKPATHBIM 060rameHUcM (M3 Npodel 61 ylancH
YIJIEKUCABIA TA3) MO3BOJWIN HAJACKHIO ONPEUEUTD
¢oHOBBIH MCTAH B KoJu4dccTre okono 0.7 ppb. Haps-
JIy C 3TUM BHOBD ObLAW 32PErUCTPUPOBAHDBI BBIOPOCH
rasza ¢ coaepxanviem 8—10 ppb (puc.6). HeecmoTps
Ha 11POACIIKAIONYIOCSH MOJEMHUKY, CCAYAC MPUCYTCT-
BH€ MCTaHA B aTMOChepe Mapca MOKHO CUHTATD JIO-
CTOBEPHO YCTAHOBJICHHbIM.

Obnapyxenue MCTaHd MHULIMHPOBANIO OrpOMHOE
KOJTHYECTBO I'MIIOTE3 O €r0 IPOUCXOKICHUH, UCTOY-
HMK2X M CTOKaX. MeTaH B arMocdepe Mapca mejneH-
HO, B TCUCHUEC COTEN JICT, PACHAAAETCA OA LEHCTBU-
cM CONMHeYnoro Y®-usnyueHus. Jas ero nojiepxa-
HUA B aTMOC(epe HCOBXOAUM TOCTOANHO JIEHCTRYIO-
HMA MCTOYHUK. [10 OlleHKaM, THNOTECTHYECKHI BYyII-
KAHH3M CMOCOBCH KOMIICHCHPOBATL HE 6Gojee He-
CKOJILKUX TPOLECHTOB (DOTOXHUMHUUCCKUX NOTEPD.
B npunuune McTan Moxer 06pa3oBaThCs B PCIYIILTa-
T€ HCOPIaHHYCCKUX PEAKLHH, 11O HE HCHO, €CTh JIH
JUIS HUX HCOOXOAMMDIE YCAOBHA. PacCCMATPUBANACH
BO3MOXKHOCTh BBIXO/Ia B 4TMOCKHEPY HCKONACMOIO
METAHA M3 BWIEKCH IA30IHIPATOB, OOPU3OBABIIIXCA
B PC3YJIBTATE MATMATHYCCKHUX WM OHOJOIMUYECKHX
IPOICCCOB HA PAHHCM TAIC PAIBUTHA IJIAHCTDBL DT
rMHOTC32 XOpomo OOBACHAET BHIOPOCH MCTAHA,
HO Iasoruipartnl 1a Mapce (32 HCKNOUCHHEM HOSD-
HBIX 06/1ACTEIM), CKOPEE BCEro, HCCTAOHIbHLL. MeTeo-
PUTHI M KOMETBI MPHLOCHT HA Mapc opraindeckoc
BCIMECTRO. Ero pasioxCcHHE 10,1 IEACTBHEM COJILICH-
HOIO YP-U3AYYCHHA MOXCT CHYXKHTH HCTOUHHKOM
nouoaHenus Merana [20]. OHAKO 3TOT MCXAHHIM 1e
o6 pAcCHAET BHOPOCOB 11432,
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BAPAHPOBKH M 3AKOHYHJICS JIPYTOH, HEU3BCCTHOM Ka-
TacTPOOH, MITHLIUUPOBABINEN YracaHHUe MAIHUTHO-
ro nojf, 1norepo armocdepsl U NOXOJOAAHHUC, MOT
npOAOmKATHCA A0 700—800 MiaH ner. 3a 310 Bpems
H2 IJIAHETE MOIVIM BO3HUKIYTh (MJIH H4 HEE MOINH
321HCCTHUCD) XHUBBIC OPranu3mpl. COXpaHUIACh JIH
AKHU3HDb JIO HANEIO BPEMEHH B PEJKUX O4A3HCAX HA [10-
BCPXHOCTH WM r1yOOKO noj HEeH? O6HapyxHTh ce
CAC/bL TPYAHO, 4 JAOKA34Th CYUWCCTBOBAHHE — CIIlC
Tpyauce. Tem HC MEHEC AAIBHEHIIHE UCCAEeNOBAHNA
METaHd, €ro HAJAEKHOE OOHAPYKEHHE, PASBHTHC

Jluteparypa

I'HIIOTE3 CrO UPOUCXOXKACHHS, U3MCPEIIMC OTHOUIC-
HHUI M3OTOTIOB YIACPOJAA B HEM, MOTYT JATh KII0YC-
BBIC OTBCTHI.

C ApYro# CTOPOIIb, NMPEKPACHO COXPAHUBIHAKCH
JApenHAs Kopa Mapca npenaract «3arisHyTh» B 3M0-
XH, CJIC/Ibl KOTOPBIX JIABIO CTEpAUCh Ha 3emic. Jlatl-
Has uapamacab (HApAlY € 3K306HONOIHEH) MOXCT
CTATh ICHCPAILHON NPOHICMON JaNbHERIHX, 6ojIce
ACTAILHBIX MCCAC/IOBAHHA. B CBA3W C 3THM OYCHb
BAXKIA VCNEUIHAA JOCTABKA MAPCHAHCKOTO I'PYHTA
JUISL TA00PATOPHBIX AHATHIOB HA 3eMic.m
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poM pabb OTOGPAXKAET KaK ATMOCPCpHbIE, TAK H BIIY-
TPUOKEAHUYCCKHE MPOUECCH, KOTOPHIE TCM HIH
HHBIM ClI0COBOM MOAYIHPYIOT KOPDOTKHE IPABHTALH-
OHHO-KAMTUAASAPHBIE BOJHDBI HA IOBEPXHOCTH OKEAH4,
MNPOSBIAIONUECH B MOAYJISALHAX PAJIMOJOKAIIMOHHO-
ro curHana. Takum 06pa3oM, TAKUC H30OOPAKCHHA
HOBCPXHOCTH OKC4AHA OTOOPAXKAIOT JIBHXKEHUS KaK
B CAMOM OKE€AHC, TAK H B ATMOCCpe. ITO CBOCTO PO-
A2 IpUpoJiiag Kamepa Buiabcona, nossoagiomas na-
6monats 3PdekTnl, CKpuiThie OT 11123, Boann CBY-
JIMaNAa30H4, B OTIHYKE OT APYIHX INCKTPOMATHHUT-
HBIX BOJH, NPOHHUKAIOT YCPC3 OGJAUYHBIA HOKPOB,
06€CIICYHBAS TOCTOAHHOC HAGMIOACHHE OKeala.

Hedrsanpie 0THA U HOBCPXHOCTHO-AKTHBHDIC BEC-
mectBa (ITAB) OpraiHucCKoOro npoUCXoX/ICHUsS Me-
HSIOT NOBCPXHOCTIOC HATHXKCHHUE, «BbIITTAKHUBAS> TCM
C4AMBIM [IOBCPXHOCTHYIO PsA6b M yMCHbIIASA CEYEHHUC
paccesius. B 31TOM Cy4ae HA MOBEPXHOCTH OKCAHU
006PA3YIOTCH OBAACTH HOHHKCHHOIO PACCEN N (C/N-
KH), KOTOPLIE MOTYT CHYXHTh HHAHKATOPAMH 3arpa3-
HEHHUS TIOBEPXHOCTH. ABTOMATHYCCKOEC PACNIO3HABA-
HUC HEPTHHBIX MATEH HA PALAHONIOKATHOHHBIX CHHAM-
KaX — 33/1a491 HELPOCTast, [IOCKOAbKY TAKHME HATHA,
0coBeHHO NPHU C1a60M BETPE, HOYTH HE OTIHYAIOTCA
OT NPOABJICHUH APYIHX O6BCKTOB. UX IPUHATO HA3bI-
BATL «MOROGU MATCH»: ITO OPTrAHUUYCCKHUE ILICHKH,
HEKOTOPLIE THITBI Ab/IA («CAZ0») U 3ATCHEHHDIC CYyIEA
06ACTH, JOK/ICBLIC AYCHKH, 3011BI ANBEJUIMHTA.

Pagnosokanuonnsie U3o6paxcHus Hedrannx pas-
JIMBOBR, €CTECTBEHHO, 3aBUCAT OT BHEUIHHUX YCJIOBHH.
KoHTpacT Mexay 06/1aCTbIO PasfivBa H OKPYXAIOUWCH
MOBEPXHOCTLIO OMPCAEAAETCA CKOPOCTBIO BCTPA, Bbl-
COTOMH BOJIH, KOTUYCCTBOM H THIIOM PA3NUTON HEdTH.
®dopma pasnusa 6yseT OTAUYATLCA IPU BoIGpoOce Hed-
T U3 CTATIMOHAPHOI'O U ABWXKYIIErOCs OObEKTA, 4 TaK-
e i1 PA3HOTO KOJMMYECTBA HEeDTH, PA3IMYHOM JIUHA-
MUKH BETPd M Pa3HOrO TCUEHHA MEXAY MOMEHTAMH
pasnusa. Ins uajcKHOW MHTEPNpETauuyd H306paxe-
HUI MOPCKO# IOBCPXHOCTH, MOJYYCHHBIX CO CIIYTHU-
KOBBIX P/IMOJIOKATOPOB, B 1a6OPATOPHH pa3padaThl-
BAIOTCA MCTOAMKW AHANIU3A BCEH COBOKYNHOCTH HH-
(popMarHi; OHa BKIIOUACT JIAHIIbIC TPHUOOPOB JIUCTAI-
UUOHHOH AWIATHOCTHKM C PA3AUYHBIX CMYTHHKOB.
Kmouensoit MOMEHT COCTABAACT BO3MOKHOCTh KOM-
TUICKCHOTO HCHOJAb30BAHUA AAHHBIX, PA3JIHYHBIX TO
CROCH QUIHYECKON NPpUPOJIE (AKTHUBHOI'O U [TACCHBHO-
I'0 MHKPOBOJIHOBOTO 30HAHPOBALIUA, MHOI'O- H THIIEP-
CICKTPIbIBIX ONTHYECKHUX 1 UK-JatHbIX), 110 pocT-
PAHCTRENHOMY PA3PCUICHHAIO H PA3MCPHOCTH.

B cuyTHUKOBBII 3KOJNOIHYCCKHUI MOHHUTOPHHT
MOPCKO#fi MOBCPXIOCTH BXOJUT HE TOMALKO BLIABJC-
HHUE HEPTAHBIX H JIPYIHX AHTPONOICHHBIX 3aIrPA3HE-
HUH, HO ¥ IIPOTHO3 UX PACTPOCTPAHCHUSA. Ol MOXKET
CTPOUTHCH TOABKO HA JCTAIHLHOM 3HAHUH BCCH COBO-
KYITHOCTY I'MAPOJMHAMHYCCKUX MPOIECCOB, XAPAK-
TCPHBIX VI PAROHA MOHUTOPHIIIA, TAK KAK 3aIPi3-
HCHUS, TIONAJIAA B MOPCKYIO CPCAY, PA3BURLIOTCH BMC-
¢re ¢ HClE nojl BOJICHCTBHCM METCOPOJIOIHMUCCKHX
W THIAPONOTHYECKHX (PAKTOPOB |3]. OOMH U3 BAKHCH-
NIHUX IMCMEHTOB JUHAMHKH BOj, OTBCTCTBEHHBIX 34

HHTEIICHBHOE [IEPCMENIMBAHUC U PACTPOCTPAHCHUE
3ArpA3SHCHUH, — cyOMe30MacuiTabHbie BUXPH, (HPOH-
Thl, CTPYH M BHYTPCHHUE BOJIHLL Ha ocHOBE CNIyTHH-
KOBBIX AAHIIBIX BBICOKOTIO MPOCTPAHCTBEHHOrO pa3-
peLICHUs B HAICM HHCTHTYTE U3YYAIOTCA OCHOBHbBIE
MCXAHHU3MBI T€HEPALHUH BUXPECBHIX CTPYKTYDP Pa3HBIX
Maci1aboR M OLPCACAAIOTCA PaiOHbl HX NPOCTPaH-
CTBEHHOM NoKanusanuu B Yepuom, Kacnuickom
u Bajaruiickom mopax. PaspaboTannsiit 8 1a6oparto-
PHH MCTO/l PEKOHCTPYKLHHA PEANbHBIX [OJCH NO-
BEPXHOCTHBIX TEYEHUH MO3BOJACT BBLISBIATD ME30-
H MEJKOMACHITAOHBIC CTPYKTYPH (BHUXPH, AHIOIH
U MYJILTHIIONH, CTPYH, (DUIAMEHTDL), 4 TAKKC O1E€HU-
BATH BAUAHHA JIMHAMMYECKHX CTPYKTYP B NpUOpExK-
HOM 30HC MOPS HA Pacipe/C/ACHUE OCHOBHBIX HMapa-
METPOB 3aUPA3HCHUS MOPCKOM cpeiibl (2, 5, 6]

COBOKYHHOCTh HAKOIUVICHHBIX 3KCTIEPHMCHTAD-
HBIX DAKTOB M TCOPETHUECKUX MOJCIHCH JICTMA B OC-
HOBY Pa3suBacMoi B Hacrosnec Bpems B MKW PAH
TCXHOJIOIHH IKOJNOIHUCCKOIO MOHUTOPHHTA COCTOA-
HUA MOpCK()l"I IOBCPXHOCTH, ”CIIOJleSYCMbIC aro-
PUTMbl H METOJIHKH TEMATHYCCKOH 06padoTKH cnyT-
HHUKOBBIX AAHIIBIX, B 1ICPBYIO QUEPC/b CHYTIHKOBOWM
P2AHOMIOKAIIUH MOPCKOH TMOBEPXHOCTH, AAIOT BO3-
MOXHOCTB HAXO/IUTh PA3AHYHBIC AHTPONOICHHBIC 34-
IpA3HCHHUSA C 60aLIION CTCHEHBIO TOYHOCTH H o1pce-
ACAATH 30HBI IKOTOIHUCCKOTO PUCKA.

Karactpoduyeckue pasnussl HepTU

Cinyyau pasnuBos HedTH, CBA3AHHDIE B MICPBYIO OYC-
peab ¢ ABApUAMH HAa MOPCKHX HEPTAHBIX miardop-
MaX WM C KPYIIEHHEM TAIIKCPOB, K CHACTBIO, IPOHC-
XOMAT PEAKO, HO YACTO HPHBOJAAT K CEPBC3HDBIM 3KO-
J0ru4ecKum Katactpodam. 1o AaHHBIM MEXIyHa-
poaHo# opranusdauuu «The International Tanker
Owners Pollution Federation Limited» (ITOPF), 60-
nee 700 T HedTH U HCPTEHPOAYKTOB 32 OAHH HHILH-
JACHT 1ONAIAIT B MOPC M3-32 NPOBOUH KOpHyca, No-
XKAPOB, MOCAIKH HA MC/Ab U CTOTKHOBEHUH TAHKEPOB.
Tak, ¢ 1970 no 2014 r. 8 peayaprare aBAPHIM TAIKCPOB
BLUIHJIOCH HPUMCPHO 5.74 Mau T HedTH®. Xopouo,
YTO TAKHX YPCIBHIYAMHBIX CHTYAUMIA CTAHOBHTCH
€ KDK/IBIM I'OJJOM BCE MCHBINE M MCHBINE,

Mo paunbiM, nakonneuunM ITOPF, donvmas
4acth ABAPHA NPHXOAUTCH Ha 70-€ roAb nponuoro
CTONCTHA, UX JIONA B OBIMCM KOJHYECTBE KPYIHHIX
pasauBoB Hedrru (6osee 7 T) cocrasuna 58%. B no-
CACAHHC TFO/ibl, B CBA3H € BBOJIOM B 3KCIIYATRILHIO CO-
BPCMCHHBIX M DOJICE HAACKHBIX TAHKCPOB, KOTUYECT-
BO ABAPHI PC3KO COKPATHUIOCH. OJIHAKO MPAKTHYC-
CKH BCE KaTacTpodHycckue pasnausnl et ciyya-
JIMCH B HCMOCPEACTBCHHOM HAH30CTH OT O6Cpera, 4To
HCMHMHYCMO BEJIO K CEPbC3HOMY 3AI'PAZHCHHIO Hepe-
roOBO#M YepThl. YHICPO OT 3TUX KATACTPOY MOI OHITH
euie 6OBIIMM, CCIN Bbl HC YAUIOCH OTCAEKHBATD He-

* htipy//wwwitopf.com/information-services/data-and-statistics/
statistics/
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THYCCKUX H3MEHECHHH Hd 3emie
BCJICACTBUC BO3JEACTBUS AHTPO-
NOTCHIBIX (PAKTOPOB — POCTA NO-
TpeBIEHUd IHCPIMH H COjiepXa-
HUA B ATMOC(Cpe IAPHUKOBBIX Ta-
308. ITog 3THM YIJIOM 3pCHUsA pac-
CMATPHUBACTCH MCPCUEKTHBA UC-
MOJIb30BAHUA TCPMOAACPHON
3HCPI'HH U JPYIUX 3KONOTHYCCKU
YUCTBIX HCTOYIHKOB, BIUIOTH A0
BHYTPCHIIETO TCIUId COBCTBEHHOH
IJIAHCTDBL; HPUBOAATCH MPOCTHIC,
HO BECbMA 3HAYUMBbIE OICHKU.
[Torpcbaenne aneprum, mare-
PHAJILHBIX PeCYpPCOB, ux Hednaro-
HPHATHOE BAHAIIAC HA COCTOSIHUE
IKOMOIMYECKOM OOCTAHOBKHA OKa-
ILIBAIOT €CAMOC HEHOCPEUCTRCH-
HOE BIHALINE HA HAIIY XKHIHB
H 3j|0POBbE JIOJCH. YCOCXH '€HC-
THKH W MPAKTHYCCKON MCAHLHIILT
HOIBOJMAN B ONpEACACHHOR CTe-
HCHH KOMIICHCHPOBATL 3TH H3-
JEPKKH, HEMY B KHHIC MOCBANICHA
ot1jiesbHas rnasa. IlpusHasas yc-
MEXU ICHUOH HHKCHEPUH, ABTOP
OCO3HACT H OJICTCPErAOIHC Ye-
JIOBEYECTBO OIIACHOCTH BTOPXE-
HHA B I'€HCTHYECKHHA KOJI, 0Opa3-
HO COMOCTABAAN I'CHOM C TEMHOM
MarcpuMer B KocMoce. JanbHCH-
nmee Pa3BUTHE MCIAHUIIMHDL, BKIIO-
4asi UMMMYHOJIOTHIO WM TDAHCIUIAH-
TALHIO OPraios, OH CrNPaBCAJIHBO
CBA3BIBACT C IEPEXOJOM MCTOAOB
JICYCHINS HY KNETOYHBIH W MOJIEKY-
JILPHBIM YPOBCHb. 3TO 0o6elacT
HEHCYCPAEeMbIC BO3MOXHOCTH
3/10POBOIo JOATONETHSA, ONIPAB/IbI-
BAIOIMUC BOCKIHLAHHE MHUPAH/BI
H3 IEKCIIUPOBCKON «Bypu»: «Kak
[IPCKPACHO YCJIOBECYECTBOD ABTO-
P4 BOMIYIOT TAKKE TNCPCHCKTUBLI
cunTesa JIHK v knerku 8 nabopa-
TOPHBHIX YCJIOBHUsIX. M KOoneuHo, on
KACACTCHd HHTPUTYIONCH 11pobic-
Mbl OOHAPYXKEH U JKHIHH BHC 3€M-
JIH, CTUMYJHMPYCMON JIABHIIOOO-
PA3HBIM TOTOKOM OTKPLITHIT BHE-
COJMHCYHBIX 1LUIAHET, CPESH KOTO-
pbIX MOryt ObITh B HCPCHEKTHBE
obHapyxenn OOMTACMDBIC ILIAHC-
TBI 3EMHOI'O THIIA, XOTSI U C OTJIHY-
HbIMHM OT HANIMX OHONOTHYCCKH-
MU OCHOBAMH H (POPMAMH SKH3HH.
KaKkuMu OHH MOTIH OB ObITb, KAK
NPOUCXOAHT POXICHHUC HTPOCTCH-
HIUX KUBLIX (DOPM 1IYTCM XHMHUYC-
CKOM, 1 321¢M U OHOMOTHYECKOM
IBOMOLHHUHU — 3ITHM BOJHYIONUM

aBropd BOUPOCAM B PECUCH3UPYC-
MOWM KHHIE yacasercs Oonnmoc
BHHMAHUC. Kak H Apyrum 3axsa-
THIBAIONMM BOLPOCAM: KAK YCTPO-
€H HAIm MO3l, KAKOBL HMCTOKH
TBOPUYCCKON MBICIH, TOPOXKIAI0-
IHME HAVYHLIC OTKPBITHS, XYIOXKC-
CTBEHHBIE M MY3BIKA/ILHBIC HIEJICB-
Pbl, HACKOJLKO PCAINLHO JOCTHYD
6osee nnu Menec OAU3KUX aHalo-
OB UCKYCCTBELHOTO HHTENICKTA.
W kaKoB MOT OBl 6LITh VPOBEHD HH -
TEJAACKT2 ¥ NOTEHIHAAbIO BO3-
MOXHBIX OOUTATENEH APYIUX MU-
POB, KaK MOXKHO ObUIO OBl YCTAHO-
BMTb ¢ HUMH KOHTAaK1, €C/AH 1PO-
rpaMMa MOUCKA BHC3EMHBIX LIUBU-
JU3ALHA OKAXKETCH YCIIEMHOR?
O6CyXACHUE BCEX BHINETICpE-
yuCacInILIX npodaeM Hen36CeKIO
UPHBOJAHMT dBTOPA K BOUPOCY
0 TOM, KAKOBO Hae oyaymee. Ec-
TCCTBCHHOM OCHOBOMN /LI5T OTBETYH
HA CTOJb CJIOXHDLIM (M, OUCBHAHO,
HC HMEIONHH O/IHO3HAYHOTO OT-
BETA) BOHUPOC OH CUUTACT MATC-
MATHYCCKHE MOJCHH, OCO3HARAA
BMECTC € reM UX YH3BUMOCTH J1l1-
Ke JUIA HC3HAYUTCHBHBIX QUIYKTY-
AUMOHHBIX BO3ACHCTBUI, U3BECT-
HHIX Kak «babouka Bpeabepu».
HYucnenune pedIM3aALMH CTOJb
CJIOKHBIX MOJICJIECH [IPH HEJOCTA-
TOYHO OUPEACACHHBIX HAYANb-
HBIX M I'DAHHYHBIX YCJIOBUAX
M MHOTOYHMCJICHHBIX IIAPAMETPH-
3aUUAX TPCOYIOT 'MTAHTCKOH Bhi-
YUCJHHUTENbHON NPOU3BOJIUTENb-
HOCTH M €J1BA JIH NICPCIEKTHBHDL.
Bojsice peanucTHYHBIMHM  TIPCA-
CTABAAIOTCA NMOMNBITKHA 3AIMSHYTH
B 6y/yliee OT/ACAbHbIX HATIPARJIC-
HHH 4YCIOBEUYECCKON JESITCAbHOC-
TH, CKAKCM, TAKHUX KiK sAcCpHas
(pusnka, ACTPOPUINKA, HAHOTEX-
HOJOIHH, BHONOIHS, GHOMCAH-
nuua, Hudgopmaruka, podoro-
Texuuka. M, koneuyno, bBuibsiMH
[IC MOXKCT HC YIOMIHYTH O LICP-
CHEKTHBAX IIPOHUKHOBCHHA B Ci-
MbIC COKPOBCHHBIC TAMHDLI HPU-
pOABl — O6BEAHHICHHS CYINHOCTH
MATCPUH W (PHIHUYCCKHUX B3AUMO-
JACHCTBHUIT (CHIBHOTO, chaboro,
IECKTPOMATHUTHOLIO, TPABHTATIH-
OHHOTO) Ha OCHOBE €JIHHOM TCO-
pun (<Tcopun ncero» — TOE),
. «Belnkoro odbefinincHnsi»,
0 KOTOPOM MeuTa)d ene -
T TICPBBIM HMIATOM HA MYTH

CO3/]aHU TAKOH TEOPHH CAVKHUT
Cranpapriaas MOJENb, MOJKPEN-
JIEeHHasA HEJJaBHUM BCPOSTHBIM
oTkpbiTHeM 6o3ona Xurrca. 9T1o
$YIJIAaMCHTA/NLHOC 3HAHHUC 1103-
BOJHMT HCHUIMEPHUMO PACHIUPHUTL
HAWK HPCACTABICHUA O MHpE,
BKJIIOYAs IIPHPOAY TCMHOM MaTe-
pHM M TEMHOM 3HEPTHH, ¥ OFKPO-~
€T TCPCH YE/NOBEYECTBOM HOBBLIC
IPAZHO3HbIE BO3MOXHOCTH.

Hr1o xacaercd NCPCUEKTHB 06-
HCCTBCHHO-NIONIMTHYECKOTO Pa3-
BUTHSL, TO 1HOMOYL YMCHBIHIHTE HC-
ONPCAEAEITHOCTD IIPOTHO3A MOKCT
PA3BE YTO OHBIT HHOIUTAHCTHHHHA,
C KOTOPBIM, KK VXKC YIIOMHHAJIOC,
ABTOD <«MOAJEPAKMBACT TCIACNATH-
YCCKYI0 ¢BA3b». Ho on npusunaer,
YTO MAXKC TAKAS HOMOMULL HOCHT
BECHMA OFPAHHYEHHLIH XAPAKTCP
H KACACTCH, HATIPUMEP, OPIaHu3a-
LMK KU3NH B TOPOJAX HIH TPAHC-
nopra Ha dGauxanume 50 ner..

06 OTKPLITHSIX, KOTOPBIC ACH-
CTBHTENLHO MOIUH Obl, 110 MHCHHIO
ABTOPA, OK43aTh CHUIBHOE BO3/CH-
CTBHC 1A KH31b COIHYMA, TOBO-
PHTCSL B 3aKIMIOYUTENLHOM 4Y4CTH
KHUI'H. CBEXHUM NPHMEPOM TAKOIO
6bITOBOTO NEPCROPOTA CAYKHT MO-
6unbiias cBa3b. COMOCTARUMBIMH
[0 CBOEMY 3HAYECHHUIO ABTOP CYM-
TACT MOABICHHE KBAHTOBOI'O KOM-
HBIOTEPA, KOHCTPYHPOBAHHC HA
MOJICKVJIAPHOM YPOBHC, VIIPABJIC-
HHE I'MO6GANbHBIM KIMMATOM, 06H2-
PYXEHHC BHE3EMHOM XKHU3HH, JTC-
HHE MBLICAEH HA PACCTOSIHHH, KO-
THPOBAHHC HHAPOPMALMK B MO3Ire
Hd KPCMHHUCBbIE UMUTIBI, OTMCHY OY-
M{KHBIX M MCTAUIHYCCKHX JICHCI,
CO3/IAHUC I'CHHBIX HPOJAYKTOB (H3-
BCCTHOC 1A 3ANAJ€ KAK «KAPHH-
KyABTYPa»). JTOT CHHUCOK MOXHO
6b110 6bl, KOHEYHO, U3MCHHTD HJIH
pacupuTns, HACKONMbKO Cripasej-
JIUBBI OXHJIAHHA ABTOPA HPH TOM
HEBCPOATHOM VPOBHC HAVUHO-TCX-
HUYCCKOTO 1TPOIpeccd, KOTOPHIK
Mbl HaOmoaacM 1a pyoexke XX—
XXI BB., HOKaxKeT yxe OGmxanuiee
oyaymece.

JlyMdio, 11eperojl na pycckuii
SA3BIK M HM3JIAHKE ¥ HAC 3TOM BO
MHOIOM HCOOGBIYHOWM, HO 11OYYH-
TENLHON M YBJICKATCABHO HANH-
CAHON KK, IPCACTIRHT HECO-
MHEHHBIA HIITCPCC VI NTUPOKOTO
Kpyrd YuTaTejici.m
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