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TMPEAUCIIOBUE

[IpejimaraeMas BHUMAaHHMIO YUTaTeNds KHUTrA sIBJIsETCH IOciefHeir paboToii
BBIJIQIGIIIETOCS YUYeHOTO coBpeMeHHOCTH, TpwKABl ['epos ColuamucTuyecKkoro
Tpyna acagemuxa M. B. Hexpbima, HanmucanHoil B COABTOPCTBE ¢ OTHUM U3 €r0

OmuKaitmux corpyauukoB mpogeceopom M. fI. Mapossim. OcHOBY ee cocras-
JseT OJlHOMMEHHAsA CTAaThd aBTOPOB, IMOAIOTOBIEHHAA s cGopHuKa «OKTAODPD
4 HAyKa» 1 OMyOJUKOBAHHAs B DTOM COOPHUKe B COKpauieHHOM Buje B 1977 r.
IlepBoHavasbHEIT BapHAHT aBTOPHl HaMe4aJH MOCJIe TOMOJIHUTEIbHOI T0paboT-
KM M3aTh OT[EJIbHON KHUTOM, OfHAKO 13-3a BHe3amHoil koHuuHH M. B. Keu-
Aplla 3Ta pabora OblIa 3aBepllieHa IMO3[AHee, ueM mpeamotaraioch. W xors
Mcrucnas BceBosomoBnu He cMOT yBHUETh OKOHYATEIHLHOIO TEKCTA PYKOIMCH,
B Ieil BOMJIOIIEHHI BCe €ro peKOMeHJallud M KOHKpeTHBIe 3aMeuaHus. BBege-
nue, paspeast I, ITI—V, VII, VIII, XII u 3axiaiovueHne coXxpaHUINCh TPaKTHIe-
cKu 0e3 U3MeHeHUsI, ¢ HehoIbIIUMU yTouHeHUsAMU. B paspene 11 mcnonab3oBansr
¢parments creHorpamMmsl BeictymiaeHus M. B. Heansnma na coGpanuin B sH-
pape 1977 r., mocBamennom 70-metuto co musa poskmenusa C. II. Kopomesa.
Taxk:xe B cBssu ¢ moskedanueMm M. B. Hexpgpiina momonnuteabHO BBeJeH pasmes
IX, nanucannsit M. 1. MapoBbiM, Heckonbko pacimupens! pasgenst VI, X, X1,
YBEeJUIEHO KOMUYECTBO MILTIOCTPAIHIL.

Huura oxsarbiBaeT NIpakTHYeCKH BCe IAIPABJIEHHS, KOTOpbIE 0000IIEHHO
HA3bIBAIGTCA KOCMHYECKMMH HCCJeTOBAaHUAMU. Ee OTIMYalOT CKATOCTH M J0-
CTYITHOCTH M3JI0KeHUs, BO3MOKHOCTD MPOCJIEINThH BasKHelllne 3Talbl pa3BUTHA
B Haueil cTpaHe KOCMUYECKUX WCCIEIOBAHUIl, NMOHATH, KaKie HCTOPUYECKUE
NpeJIOCEUIKA M HAay4YHO-TEXHUUECKHUEe OCHOBBHI 00ecIeumau 3amycK IepBOTO
B MU P€ HCKYCCTBEHHOTO CIIYTHUKA 3eMJIM U MEPBHI II0JIET B KOCMOC I'pasyKIaHu-
na 3eMJId — COBETCKOro vesoBeKa, komMmyHucta Opusa AmexceeBuua I'arapuHa.

I3 Heil pacckasbIBaeTcsi 0 TOM, KaK pa3BUBAJUCh HCCIAEOBAHUA BepXHeil
.arMocdepsl 3eMIIH, OKOJI03eMHOT0 KOCMUYECKOr0 IMPOCTPaHCTBA, JIYHBI U IIa-
et ColHEYHOI CHCTEMBI, KAKOIl TOJIYOK JaJi KOCMUYEeCKHe MCCIeJOBAaHUSA pas-
BUTHIO TeOPU3UKH, acTPOPU3UKHU, AnepHON PU3UKU, OMONIOTHM U APYTUX (PYH-
nameHtanbnbix Hayk. Ilokazama sddexTuBHOCTH BHIPDAGOTAHHON B IIpoIlecce
pean3anyy COBETCKOl KOCMMYECKOI TPOrpaMMBbI IMHUY HA BceMepPHOe UCHOIb-
30BaHHE aBTOMATOB [JI M3yveHHUs TMPHpPOAbl JIYHEI U ApPyrux HeOeCHBIX Tel C
O[IHOBpEMEHHBIM Pa3BUTHEM NUJIOTHPYEMBIX IIOJETOB B OKOJO3eMHOM KOCMM-
YeCKOM IPOCTPAHCTBE C LEJIBI0 CO3MAaHUS MHOTOLENEBHIX MINTEIbHO QYHKINO-
HHPYIOLUINX OPOUTATBHBIX KOMILIEKCOB. ABTOPHI He CTABWIHU Iepef co0oil mean
-OJITHAKOBO MOAPOOHO M MOJHO PAacCKa3aTh O BCeX MHOTOYUCIEHHBIX ACIEKTaX
M3yyelns W OCBOEHHS KOCMHYECKOTO MPOCTPAHCTBA, XOPOLIO MOHUMAS, YTO
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NPEAUCITIOBUE

TaKasA 3ajava BPA[ JHu BHIoJIHNMA. K TOMY jKe meperpy;KeHHOCTb OTHEIbHbI-
MH JeTajAMH, BEPOATHO, chenaja Op KHUTY MeHee IIOJIe3HOW YHMTaTeJIAM,
CIeNMAJIbHO He 3aHUMAKLINMCA KOCMIYECKAMH UCCIET0OBAHUAMU, KOTOPBIM OHA
npesk/e BCero ajpecoBaHa.

B kparkumx 0030pax COBPEMEHHOIO COCTOAHMA OTJENbHBIX HAIPaBIeHHIT
N3YUYEHUS KOCMOCA M3JI0KeHHMe OCHOBBIBAETCA TNIABHBIM 0Gpa3oM Ha pesylbTa-
TaX OTEYECTBEHHBIX U YACTUYHO 3apyGeKHBIX HccienoBaHuil. Boabinoe BHUMA-
HHE Y[IeJeHO BOIPOCaM NMPAKTHYECKOTO HCIOJb30BAHUA KOCMOCA B MHTEpecax
HAPOJHOIO X03AiicTBA, B MHTepecax BCEro dejioBedecTBa. K HMM OTHOCHTCA,
C OMHOU CTOPOHBI, CO3JaHHEe CIIENUAJbHBIX CBA3HBIX, METEOPOJOTMYECKUX I
OPYTHX KOCMUYECKHX CHCTEM, a ¢ APYToil CTOPOHBI, HEMOCPEICTBEHHOe BO3Ieii-
CTBUE MOCTUKEHMIT «KOCMHYECKUX» OTpaciieil MPOMBIILICHHOCTH Ha OGBIYHBIC
3eMHBIe U3JeNHs, MATePUAJbI, TEXHOJOTUIO. SHAUUTENbHOE MECTO YJeNeHO pa-
0oraM, IPOBOAMMBIM B PAMKAX MEKIYHAPOJHOTO COTPYAHHYECTBA IO IIPOTpPaM-
MaMm «MHTEpKOCMOC», JEeMOHCTPUPYIOIIMM BE€PHOCTH IIEPBOil CTPaHBI MOOEIIB-
uIero ConuajJu3Ma CBOeMy HHTePHAINOHAILHOMY HOJTY.

B kuure Her cCHUIOK Ha OpUTHHAJbHBIE PAGOTH, PABHO KaK U HE HA3BIBAIOT-
CA aBTOPCKHME KOJUIEKTUBHI MJIM OT[AeJbHble HCCJeJ0BATeNN, Pe3ybTaThl KOTO-
PHIX HCIOJB3YIOTCA B TeKcTe. TaKoil MOAX0M MPOAMKTOBAH CTPeMJIEHHEM aBTO-
POB chelaTh U3JI0KEHHe JOCTATOYHO IOIYJAPHBIM U OJHOBPEMEHHO COXPAHHTH
00beM KHHTH B pPa3yMHBIX IIpefeiax. Bce, 0o ueM 3/ech pacCKasaHo, CIIYKUT
BMecTe ¢ TeM yOequTeNbHBIM M pPealbHBIM BOILUIOIEHHEM pe3ylIbTaToB pPaGoT
MHOTOYNMCJIEHHBIX KOJUIEKTHBOB YYEHBIX, HHKEHEPOB, TeXHUKOB, pabounx, BJIO-
JKUBLINX CBOIl TAaJIaHT, 3HAHUA M MACTEPCTBO B CO3[JaHWE M Pa3BUTHE PAKETHO-
KOCMHMYECKON TeXHUKH, B OCYLIECTBI€HNE KOCMIYECKNX YKCIIEPUMEHTOB.

Coserckuii Co103 OTKpPBLI 4eJOBEUECTBY MOPOTYy B KOCMOC. ITO 3IIOXaIbHOE
HocTUKeHUe GBLIO MOATOTOBJIEHO TPYAAMH GJecTALIed IIeAdsl YUeHbIX U KOH-
CTPYKTOPOB — NMUOHEPOB OTEUECTBEHHOTO PAaKeTOCTpOeHusA. PamoM ¢ uMeHaMu
ocHOBOMOJOKHNKA KocMoHaBTHKH K. 9. IlmoakoBckoro m cospmartensa pakeTHO-
kocmuueckux cuctem C. II. Kopomesa mo mpaBy nassiBator uma M. B. KHexn-
IBIIIA, CTOABLIETO Y MCTOKOB PaGOT MO M3YYEHUI0 U OCBOEHUIO KOCMHYECKOTO
npocTpaHcTBa B Hameil ctpane. OH BHeC TpOMaJHBIN BKIAJ B pelleHHe Teope-
THYEeCKUX IPo0JeM, CBA3AHHBIX ¢ BBIBOJOM HCKYCCTBEHHBIX HEOECHBIX Tell Ha
OKOJI03eMHBIe 0pOuTHl, mojetamu K Jlyne u miaaneram CoJHEYHON CHCTEMBI, 10
KOHI[A CBOeil JKM3HU PYKOBOMMJ paspab0OTKOM M NPAKTUYECKUM OCYIIECTBIIE-
HUEM KOCMHYECKHMX NPOrpaMM, OT/IAaB 3TOMY HAIPABJEHUIO CBOEH MHOTOTPAHHOI
OeATeJbHOCTH MHOTO CHJI M TBOpYeckoil smeprum. OH ymopHo paboran Ha
NpPeTBOPEeHNEeM B KU3Hb MEUTHl O 3aBOGBAHUU 9EI0BEYECTBOM BCErO OKOJIOCOJ-
HEYHOTO IIPOCTPAHCTBA, INIYOOKO Beps, YTO KOCMOC CTAHET OJHUM U3 Haubojee
NPUTATATEJIHHBIX M OJarOPOJHBIX YCTPEMJIEHHN OyAyIIUX IOKOJIEHUH. ITH
MBICIH, 3Ty yGeKIeHHOCTh YMTATEIh HAIeT Ha CTPAHMIAX KHUTH.

Axamemux A. H. TUXOHOB



BBEAEHUE

I3 merommcu BHIJAIOIMINXCA HAYYHO-TeXHUYECKUX MocTmeHHit XX crojerus
KOCMHMYECKUM HCCIEJOBAHUAM II0 MPABy MPUHAMIJEKUT OJHO U3 TJIaBHBIX MECT.
I'ny0OovaiiiuM coluaabHEBIM CMBICJIOM HAIMOJHEHO CO3HAHUE TOro, 9TO HAYaJO0
JICTOPUYECKOMY IpPOIlecCY BHIXOZAa 4esoBedyecTBA 3a cdepy 3eMHOro IpHUTHIKe-
HUS, HEeIOCPEJCTBEHHOMY M3Y4YeHUI0 W MPAKTUYECKOMY OCBOEHHIO OesrpaHmv-
HBIX IIPOCTPAHCTB 3a NpefeiaMu 3eMin ObLIO MOJOKEHO IEePBBIM TOCYAapPCTBOM
paboyux ¥ KpecThsIH BCEr0 CIYCTA COPOK JeT mocie mobens Bemuroit OkTsaOps-
CKOl cOIMaNMCTAYECKOil PeBOJMIOIMM B OTCTAJNOil mapckoil Poccuu. 3amyck B
CoBercrkom Coro3e mepBOTO MCKYCCTBEHHOTO CIYTHHKA 3eMIM SABHJICA yOemu-
TeJIHHBIM BOILIONIEHMEM BeJIUYNA JEeHUHCKHX HUeil, HeObIBAIoOro mporpecca
CTpaHBl, SHTY3Ma3Ma, CMEJOCTH 1 MacTepPCTBA COBETCKUX JIOMIeil.

Eme coBcem HemaBHO OBIIIO MHOTO COMHEHMII M Ja’Ke CIOPOB O I[eJIec000-
pPa3HOCTH Pa3BUTHA KOCMMYECKHUX MCCIeJOBAaHMIL, TAK KaK OHU TpeOyIOT pac-
XO[TOBAHMSA 3HAYUTENHHBIX MaTepHANbHBIX cpeacTB. OmHAKO HaydYHble U IIpaK-
THYECKHE Pe3yNbTaThl 3TUX HCCIETOBAHUI, JOCTUTHYThIE BCETO 3a [BA MECATH-
JIeTHA, PACCeAJM 3TH COMHEHNA. 3a 3TO BpeMA OBLIM CIENAaHBI OTPOMHBIE INATH
B HCCIIeOBAHUM M OCBOEHNH KOCMOCA; TePBBIl KOCMMYECKHUI ITOJIET 9esIOBEKa,
BBIXOJ[ Y€JIOBEKAa B OTKPHITOE KOCMHYECKOe IMPOCTPAHCTBO, HCCaemoBaHuA JIyHbI
¢ MOMOIIBI0 ABTOMATHYECKMX KOCMHYECKHMX AallapaToB, MOJEThl aBTOMATHUYe-
cKux craHnmuii kK miaaneraM CoJIHEYHOU CHCTEMBI, IIOCAJKa HA UX IIOBEPXHOCTH
1 Tlepeflaua M300paKeHUI OKpY:Kalolero JaHamadgra; BHIHOC CIOKHBIX acTpo-
HOMUYECKMX MHCTPYMEHTOB HA OKOJI0O3eMHBbIe OPOMTHI 3a IIpefiesbl 3eMHOM aT-
Mocepsl; BhICA[IKa JM0fleil HA MOBepXHOCTH JIyHEBI, co3maHue oGuTaeMbIx opOu-
TAJBHBIX CTAHIUI, 00eceYnBaeMbIX TPAHCIIOPTHHIMYU M IPY30BBIMH KOPAOIAMH,
U [JINTENbHbIe DKCIeJUIINU DKUIAaMKeil KOCMOHABTOB; CO3JaHUE CHCTEM METeo-
POJIOTHYECKHNX, CBA3HBIX M HABUTAIIMOHHBIX CIIyTHHKOB, Hayajlo paboT B 006-
JaCTH KOCMUYECKOTO 3eMJeBeJeHNs, KOCMUYeCKOIl TexHoJoruu u ap. baaroma-
PA KOCMUYECKUM HCCJEeJOBAHUAM MBI MHOTO€ Y3HAJHU O IPHUPOJE OKOJO3EMHOTO
1 MEKIUIAHETHOTO KOCMIYIECKOTO MPOCTPAHCTBA, O BIMAHNY IpoieccoB Ha CosrH-
e Ha reousuyecKue ABJEHHA, 0 mpupoje JIYHBI M OIMKAMIINX K HAM IJIa-
HeT, 0 MHOrooOpa3HBIX 00BeKTaXx B OeclpefelbHBIX mpocTopax BceneHHOIL,
0 BO3MOKHOCTAX JKUTHh M paboTarh B KocMoce. Pe3yibraThl KOCMHYECKHX MC-
cJIelOBaHMIT HaXOMAT Bce 0ojiee IIMPOKOe W PasHOOOpasHoe MpaKTHYeCKOe MpH-
MeHeHMue.

HenocpeacrBenHoe MPOHMKHOBEHNE B KOCMOC OKa3bIBaeT OTPOMHOE BIIUSA-
Hie Ha MUPOBOCIPUATHE U TMCHUXOJOTHUI0 COBPEMEHHOTO uejIoBeKa, Ha 00IlecT-
BeHHYIO ;KU3Hb. Uell0BEK IepecTa] TyBCTBOBATEL ce0s OTPAaHMYEHHBIM IIpefela-
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BBEJAEHME

Puc. 1. Bua 3emnu u3 kocmoca (cHumok ¢ «3cHpa-7»)



BBE,D.EHME

MH Hameil IJaHeTHl. BBIAA B KOCMHYECKOE NPOCTPAHCTBO, OH IOJYYHI
BO3MOKHOCTh B3IJIAHYTh Ha 3eMiio Kak Gbl co cropousl (puc. 1). Ilpunnu-
nUalbHasA BO3MOMKHOCTD JOCTIKEHUS APYTUX IJIaHEeT, HHBIX MIPOB paclInpuia
cepy Hamero MBIIUIEHHs, BHeCJIa B Hero 3HauuTelbHble n3MeHeHus. CosHa-
Hue 0e3TPAHUYHBIX BO3MOMKHOCTEl HAYKM M TEXHHUKH B OBJAJEHUU CHJIAMH
IIPUPONBI, YKPENUBILeeCs: ¢ PAa3BUTHEM KOCMUYECKUX HCCIeTOBaHUIL, HECOMHEH-
110, 0OKazaxo OJaroTBOpHOE BIWsHHE HAa yCUJIUBINEeCsS 3a IOCJIegHee BpeMs B
MHpE YYBCTBO OTBETCTREHHOCTH 33 CYABOBI Bceil Hammeil IIaHETHI.

OcBoeHne KOCMOCA SIBUJIOCH MCTOPHYECKU IIpefloNpeieIeHHBIM 3TAalloOM Ha
HyTH HEYKIOHHOTO IIporpecca dYejoBeveckoro obimectsa. OHO mMeer rpomap-
HOe 3HAYEHIle He TOJBKO MJA NajbHeilnero mno3HaHusa Bceemennoit. Cam mpo-
1ecc mepexofia K B3aMMOJEHCTBHIO YeJOBeKa ¢ NPHUPONOil Ha 3emie BO Bce
Gosiee paclIMpHIOIEXCA MacumiTabax, II00aJbHOMY XapaKTepy MCIIOJb30BAHMS
PecypcoB U BO3EHCTBUsI HA OKPY/KAIIYI0 Ccpedy Heu30e:KHO MOJKeH OBLI
OPUBECTH K IOABJICHUI0 INPUHIUNUAJIBLHO HOBBIX CPEJCTB U3Y4eHUA COOCTBEH-
HOIl TJIaHeTHI M KOHTPOJSA 32 ee COCTOSTHHEM, K pacIIMpeHuIo cepbl HesaTelb-
HOCTH Ha NPUMBIKAINNE K Heil 00JacTH KOCMHMYECKOro IpocTpaHcTBa. Passu-
THE PAKEeTHO-KOCMHYECKON TeXHUKH, HENMPEePHIBHO CTUMYJIUPYEMOe PaCTyIIMMU
mOTpeGHOCTSAMHU ee IIPUMEeHEeHHs B PAa3MMYHBIX 00JACTAX HAYKH, DKOHOMUKH,
KYJbTYPHI, HPHU3BAHO CHIrPaTh BAKHENINYI0, BO3MOKHO peEINAIIYI0, POJIb
B pelIeHNH IIpeK/le BCero TAKUX AKTYaJbHBIX IPo0JIeM, KaK ChIpheBas, Hep-
reTuvecKas, sKomormyeckad u jp. OCHOBBIBAACH HA HCTOPUYECKOM OIIBITE,
MOKHO I03TOMY YTBEePKJAATh, YTO, IMOJOOHO MAPYrUM KpYIHeIIUM cBeplie-
HHIAM 4YeJIoBeYeCTBa, MOCJIEe[ICTBUS BHIX0JJa B KOCMOC MHOTOKPaTHO IIPeB30HIyT
B OTJAJIEHHOH MEPCIeKTHBEe CEerOfHALIHNIT HemoCpeICTBeHHBI 3deKRT u oKa-
JKYT ToryOovaiiliee Bo3fieiicTBHe Ha BeChb TOCHEYIOIMI X0 JBOJIOLHH HAalIei
1{IBHIH3AIHH.
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MCTOPUYECKUE NPEANOCHINIKU

Kocmoc Bcerga Oymopaskm BooOpaskeHWe Jdiofeil, Oymaun ux QaHTa3UI0.
C 1aBHUX MOP YE€JOBEK YYBCTBOBAJ, UTO €r0 KU3HB ¥ MPOIECCHI, IPOUCXOMIAIINE
B NpHUpOJie, CUIAbHENIINM 00pasoM 3aBUCAT OT HeGeCHBIX SBJIEHHIl — CMEHHI
OHA U HOYM, BpeMeH rofa, sarmenuii JIyuot u CosHna, oT mpeBpaTHOCTEH MOTO-
nst. HeGo Bcerjga Kasajoch caMbIM TaMHCTBEHHBIM, IIOTOMY YTO OHO GbLIO Hau
Gollee HEJOCTYNHO, M C HUM TECHO CBASBIBAJNCH PEJIMIMO3HBIE MPEICTABJICHU,
KOTOpHIe OTBEYAJN HOTPeOHOCTAM OOBACHUTH HEMOHATHBIE, I'PO3HBIE CTUXMIi-
Hble ABJeHuA. U yeloBeK MCKal HA4a0 BCEro 3eMHOro Ha Hele.

AcTpoHoMusI, HayKka 00 yCTpoiicTBe MUPO3IaHUA, Y BCeX HAPOMOB BOSHMKIA
¢ JpeBHeHIUX BpeMeH. B TeueHue TeicAYeNeTHIl JAJEKO IIPOJBUHYJINCH MPE.-
craBiennsa o Bcemennoil. I MOKHO TOJBKO yAUBIATHCA CUJe IO3HAHMA, KOTO-
pas MO3BOJIMIIA YEJOBEKY, OCTaBasCh HA 3eMmie, TAK MHOTO Y3HATH O HEOOBAT-
HBIX npocTopax Bcenennoii.

Oxomno 150 r. u. 3. rpeueckuit actporoM Haasauit [Itomemeit Hamucan csoit
3HAMEeHHUTHI Tpyn «Bemukoe MaremMaTuyeckoe IIOCTpOeHHE AacTPOHOMHUH B
13 kuurax» («AmxbmarecT»), cTaBlliee IepPBBIM CHCTeMATH3MPOBAHHBIM CBOJOM
aCTPOHOMHUYECKUX 3HAHUI B PAMKaX IPEJCTABICHUN O reoleHTPUIECKON CHCTe-
me mupa. Cucrema IlTonemess mo3BodANa IPeABHIYUCIATH MONOKEHISA HEOSCHBIX
TeJ MyTeM UCKYCCTBEHHOTO MOCTPOEHUSA OYEHb CIOKHBIX TPAeKTOPHiL, 0GBsAC-
HUTH CYIIHOCTH KOTOPHBIX, KOHEYHO, He MOINIA, TaK KaK IPHHIMAJA BUIUMBIE
nepeMeleHNs IJIAaHeT 3a UCTUHHbBIE IBMIKEHUS OTHOCUTEIHHO HEIOIBUIKHON
3emmu. Taxoe o0bsicHeHHE B COCTOAHMH ObLIA [JATh TOJNBKO ITPUHIMINAJILHO
HHAasA TeOpHUdA, B OCHOBY KOTOPOM, M0 0GpasHOMY BBIPa)KEHHUIO ee aBTOpPa, OBLI
HOJIOJKEeH MPUHI[UI «IePeBOPAYMBAHUA BUAUMOCTH». Jnoxa Bricokoro Bosposx-
IeHNusA, ABUBINAACA KyJbMUHAIMOHHBIM IE€PHOMOM BEJIMKOTO IIOBOPOTA B CO-
[[UAJbHOM Pa3BUTUU YeJOBEUYECTBA, B PAa3BUTHM IyMaHHU3Ma, HAYKU M KYJb-
TYpbl, OTMEYeHa reHuaJbHbBIM OTKpbiTHeM Huxomas Homepuuka. Pesomonuon-
HBIM akToM Hassaa @. JHresnbc usgaunue B 1543 r. ero GeccMEePTHOTO TBOPEHHA
«06 obpamenun HeGecHBIX cep», B KOTOPOM BEIMKUN IMOJBCKMUII aCTPOHOM U
MBICIUTENb PELINTEeIbHO 0TGPOCHI reoleHTpudecKylo cucreMy Mupa Iltonemes
M CO3[IaJl HOBYIO, TeJIMONEeHTPUYECKYIO, IIOJOKUB TeM CaMbIM HAYallo 0CBOOOJK-
NeHWI0 €CTECTBO3HAHUS OT TEOJOTMM X OTKPHIB IIMPOKUH NYTh HAYTHOMY
MupoBo33peHuio Hooro Bpemenu. HaGmionerua I'. Tamunes, Buepsbie Hampa-
puBmero B 1610 r. cosgaHHBIA MM TeleCKON Ha 3Be3qHOe He(O0, OlecTAILS
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UCTOPUYECKUE NPEANOCHINKA

uoarBepaunu yuenue H. Konmepuuka. B nmpomarangy u passurtue 3TOro ydeHus
gonpbinoii Bkaaj suecau [I. Bpyno u . Kemuep.

Hemnnep, mpoanamusmpoBaBmInii MHOTOJETHHE AcTPOHOMUYECKHe HAGIIoMIe-
uua T. Bpare (coemannble, 3aMeTHM, ¢ YAMBUTEIbHON TOYHOCTHIO 34 HECKOJb-
KO JecATHIEeTHI H0 m300peTeHus TejecKomal), MoKasal, 4To 3eMJA U Apyrue
miaHeTsl ABIWKYyTcsa BoKpyr CosHIila He MO Kpyram, a o 3jurumcaM, u copmy-
JUPOBAJ TPU 3HAMEHHUTHIX 3aKOHA MNBICKeHHA iaHer. OTKPHITHE 3aKOHA BCe-
mupHoro taroteHusa M. HeotoHoM, onyGiaukosasmum B 1686 r. cBoii 3ameua-
TeJbHBIN TPYA «MareMaTuduecKne Havama HAaTypadbHOI ¢uirocopuuy, ABUIOCH
TMepexoioM OT KMHEMAaTHYeCKOTO K AUHAMUYECKOMY OOBACHEHUIO ABIKEHUIl B,
Cosneurnoii cucTeMe ¥ 03HAMEHOBAJIO cO00Il OKOHYATEIBHYI0 M00EAy KOMepHHU-
KOBCKOr0 yueHus. B paspadoTKy OCHOBHBIX MarTeMaTHYeCKHX NPUHIUNIOB U
METOOB BO3HMKIIIEiA, TI0 CYIIECTBY, B BTOT IepHuoJ HeGeCHOl MeXaHMKHN 00Jb-
I0¥ BKJIAJ BHECHH KpymHeiinue MateMatuku u acrpouomsl X VIII 8. JI. ditnep,
A. Knepo, /K. Janam6ep, H. Jlarpam:x, I1. Jlannac.

Co3maHue pasHOOOpPA3HHIX ACTPOHOMHUYECKHX HHCTPYMEHTOB, 00Jafaioniux
BBICOKOi1 paspelIarom(eil CI0COGHOCTHI0 M 0OJBIION TOYHOCTHIO, 00ecIeynsIo
HeOGBIBANBIL ITporpecc acTpoHoMmuu. Bce mociegyiolijee pas3BiTHE ee SKCIEPH-
MEHTAIbHBIX CPEJCTB OBLIO TECHO CBA3AHO C MOCTIVKeHUAMHN QU3NKU U TeXHU-
Ku. BakHeiinyo posb 37ech CHIrpajo HCIOJIH30BAHNE BHICOKOYYBCTBUTEIbHBIX
NPUEMHUKOB H3JIy4eHHUA, KPUOTeHHO! TexHuKu. OIHO 0CTaBaJIOCh HEN3MEHHBIM:
0 TIOCJeHer0 BpeMeHM Bce acTPOHOMHYeCKHe HAOMIOJeHUsS BeNHCh TOJHKO
gepe3 ONTHUIECKOE OKHO MPO3PAYHOCTH 3eMHON aTMoc@epsl, 3aHMMAIOIlee IMo-
MUMO BUUMOI OYeHbL HeGOJBIIYI0 YacTh WHPPAKpPACHON 4acTH CIeKTpa.

ITpumepno ¢ 1945 r. B acTpoHOMUM Hauaxcsa HoBHIl mepuof. Cranu GypHO
PasBUBATHCA PAJUOMETOAbI — PAJUOACTPOHOMUA U PagUOJOKAIUS, TTO3BOJIB-
7€ MOJYYHTh TPOMATHOE KOJUIECTBO HOBBIX I[@HHBIX CBeJeHUil ¥ TIOHATH CYII-
HOCTH MHOTHMX IIPOIIECCOB U ABJEHMII, mpoucxoqamux Bo Beemennoit. [JanbHeii-
IIee COBEpIIEHCTBOBAHNE TeXHUKU M METOJ0B HAOMIOJeHMIT OTKPHLIO OTPOMHBIE
BO3MOKHOCTH [IJIA JYYIIEro MOHUMAHUA 3THX IpoieccoB u apienuil. Ho Toan-
KO C 3aIlyCKOM IIe€pPBOTO CIYTHHKA YeJOBEYECTBO IOJYUHJIO HOBBIH HCKJIIIOYHU-
TEJbHO MOIIHBEIA MHCTPYMEHT HAYYHOTO II03HAHMSA, PEBOJIOIMOHM3UPOBABIIUI
HaIIU TpefiCTaBIeHNsA O IPUPOJe OKPYRAIOIIEero Mupa.

Bo BcenenHoil BO3HMKAOT M3JIYyYeHUS MPAKTUIECKHM BO BCEX [UANA30HAX
9JIEeKTPOMAarHUTHBIX BOJH, KOTOpHIE HECYT BasKHeillnyo HHPOPMALMIO O IIPO-
1meccax M SABJIEHHAX, MPOUCXOAANNX MmoBceMecTHO — Ha CoJiHIle M HA TLJIaHe-
TaX, B 3Be3Jax, TYMAHHOCTAX M TaJaKTUKaX, B MEKILIAHETHOM, Me}K3Be3THOM
U MeKraJaKTU4ecKoM IpocTpaHcTBe. ATMocdepa, KaK Xopouiuii sKpaH, mpe-
7ToXpaHsAeT Bce KMBOe Ha 3eMiie OT ryOUTeIHLHOTO BO3/eiicTBUA HauboJiee sHep-
TUYHON YaCTH THX U3JIYYeHUil, HO OJJHOBPeMeHHO 0e3HA/Ie;KHO «o0pe3aeT» Kak
KOPOTKOBOJHOBYI0, TAK M JJIMHHOBOJHOBYI0 o0sacTu cmekrpa. OcraioTcs TOIb-
KO [[Ba HEOONbIONX «OKHA IPO3PAYHOCTH» B ONTHYECKOM U PAJUOAMANA30HAX.
Bor mouemy BBHIHOC acTpOHOMHYECKHX MPUGOPOB B KOCMOC, 38 TPAHMI[Y OCHOB-
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HOIl TOJIU 3eMHON aTMoc(depbl, OTKPHLJI KauyeCTBEHHO HOBBII 3Tall B Pa3BUTHUR
ACTPOHOMHUH, IPUBEJ K OLIEJOMJIAIONIEMY ITOTOKY OTKDBITHI IOCJeJHEero jecs-
TUJETHA B HOBBIX 00JACTAX YJIbTPa@UONIETOBOI, PEHTTeHOBCKON U TaMMa-ac-
TpoHOMuu. B sroM omro u3 Hambolee APKUX IPOABIEHUIl CTPEMHUTEILHO BO3-
pacTaoIIUX TeMIIOB MO3HAHUA OKPYKAIOIIEro MIPa B COBPEMEHHYIO 3IOXY.

IlepBocrenennoe sHaueHHe uMeeT MO3HaHIe HaubGojee GIM3KO K 3eMie
gactu Bceenennoit — nameit Comneunoii cucremsl. HocMuyeckas TexHHKa Ipe-
IOCTAaBUJIA TPOMAJHbBIe BO3MOKHOCTHU [JI HENOCPEACTBEHHBIX M3MEPEeHUIl B pa-
Hee HEJOCTYNMHBIX 00JacTAX OKOJI03eMHOTO, MEKILIAHETHOTO HPOCTPAHCTBA I
Ha Apyrux HeOeCHBIX TesjaX. BmepBble uesloBevYeCTBY OTKPBUICA JUK IJIaHET U
UX COYTHUKOB, yAMBUTEIbHAS IIPUPOJA COCETHUX MUPOB. Upe3BHIYaiiHO BasKHOM
OKaszajach obecmedmBaeMas KOCMUYECKUMH amlapaTaMi rio0albHOCTH 0XBaTa
HIpY M3Y4YeHUHU IPOIECCOB M SIBIEHUIT, TPONCXOAAINNX HAa 3eMie U B €e OKPeCT-
HOCTAX, HA IJIAaHETaX M B OKpYysKaioueM ux mpocrpaHcrse. CTalo BO3MOKHBIM
COMOCTABIEHNE KJIIOYEBBIX (PUBUKO-XMMUYECKUX MEXAHHM3MOB, JEKAIIUX B OC-
HOBE 3THX IIPOIECCOB ¥ SIBJIEHUII, BBIABIEHNE OOIIMX U CIeNUPUUYECKUX 3aKO-
HOMepHOCTeil OPMUPOBAHNA CYIIECTBYIOIINX HA INIAHETAX HPUPOTHO-KIMMAa-
THYECKUX KOMILIEKCOB.

YeMm ray6ske Mb y3HaeM Bcemennyio, TeM 6oJbliie IOHHMaeM, KaKoe MHO-
roobpasme KocMuuyecKux (paKTOpoB BiIMsET HA NPUPOJHBIE SIBIEHHS, ITPOUCXO-
Osmue Ha 3eMie. YjKe JaBHO M3BECTHO, YTO NPHIUBHEIE SIBIEHUS 3aBHCAT OT
JIyusr u Comnuia. Cocrosinue uoHOCQeEphl, a ClIeJ0BaTEIbHO, SBIEHHS PaCIpPO-
CTpaHEeHUs PAfMOBOJNH, U3MEeHEHUs IIOTOABI, MOJSIPHBIE CHUAHWA U MarHUTHBIE
Oypu B 3HAUMTEJIHHOH CTEeNeHU OIpedelsiorcs AesrenbHoctbio CoiHIA — ero
DJIIEKTPOMATHUTHHIM U BTOPraloIIMMCs B BePXHUE CJIOM aTMOC(HEpH KOPHYCKY-
asapHbIM udnyuyeHusmu. [lonuManue u mpepmckasaHue 3THX ABIEHUI — 3ajadva
HayKH, UMeWIIasg OrPOMHYI0 BayKHOCTH [JIsA NMPAaKTUYECKUX HYIKJ Jiofeil, Ha-
censomux Hamy miaHery. IloatoMy Bce Gosbliee 3HaueHUe TPUOOPETAIOT BO3-
MO;KHOCTH OJHOBPEMEHHOTO Ha0MI0eHNs 3a IPOIleccaMM, IIPOUCXOMAIINMY Ha
Couxnie, Ha 3eMHOIT TOBEPXHOCTH, B aTMoc(epe U OKOJ03eMHOM NPOCTPAIICTBE,
NPOrHO3UPOBaHUE AUHAMUKU uX u3MeHeHwuit. Pacuimpenue morpeGHocTeil pas-
BUBAIOIIENiCA IUBIIM3ALUM, €€ MpOorpeccUpylolliee BTOP)KeHHUE B MeXaHU3M
€CTeCTBEHHOI IPUPOJHOH perysanuy NPUBOJAT K HelPePHIBHOMY BO3PaCTaHUIO
PO KOCMHUYECKUX CpPeficTB B 00eclle4eHUN IOBCeJHEBHOI XO3SCTBEHHOM Hes-
TeJIBLHOCTH 4esloBeuecTBa. HabulofeHus u3 KocMoca, Ipeskae BCero UX poib B
ciy:;x0e MeTeoNpOrHo30B, Teoqe3ul 1 Kaprorpaduu, CBA3b U HaBUTALUA Yepe3
KOCMOC B KOPOTKHII CPOK J0OKasaju CBOI Bbicouailmryio adgexrtusxocts. Ot-
KPBLIMCH TAKKe BO3MOKHOCTH HCIOJH30BaHUA (PAKTOPOB KOCMHMYECKOTO II0OJIETa
I M3YYEeHUsS U I[eJeHANPABIEHHOTO OCYIECTBJIEHUS ITPOIECCOB, KOTOPHIE IIe
MOTyT GBITH peasu30BaHBI B yCIOBUAX 3eMHBIX JabopaTopuii.

Bonnyroueit mpo6iemMoit COBpeMEHHOII HAYKH ABJIAETCSA BOIPOC O CYLIECTBO-
BaHMUU KU3HM Bo Bcenennoil. B Tedenme pmoiaroro BpeMeHH JHOOU HaJesIuCL
BCTPETUTHCA C «OpaThAMH IO pasyMy» Ha OMDKA@IILX K 3eMie ILIanerax.
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Hobive ¢ aTuMu HafiesKmaMy NPUIIIOCH OKOHYATEJIbHO PACCTATHCH, U BEPOAT-
HOCTh OOHApPYJKEeHHA MayKe IpocTeitmux GopM KU3HU (HA YpOBHE MUKPOGOB,
cnop) B mpenenax ColEeuHOH cHUCTeMBbl HEBEJNMKAa, XOTA caMa 10 cefe Takas
BO3MOJKHOCTh coxpaHsercsi. B Kakoii-To cTemeHH 3TO YAMBUTENHHO, €CIH
yuecTb, UTO KM3Hb Ha 3eMile UCKJIIOYUTEIbHO GoraTa 1mo cBouM opMaM M II0-
pasuTesbHO CIIOCOOHA BBIJEPKUBATH caMble, Ka3ajioch Obl, HEBEPOSATHBIE, DKC-
TpeMaJjibHble YCJIOBHUAL.

Hapsapgy ¢ stuMm mpofoikaoT 00CYKAaThCH BO3MOKHOCTH M TEePCIEKTUBHI
o0HapyKenns BBICOKOPa3BUTOIl KU3HU («BHE3EMHBIX IMBHJIM3AIMIIY) NaJeKO
3a npenesamu CONHEUHON CHCTEMBI, HA PACCTOAHMAX, IIPEBHIIIAIOIUX COTHU U
TBICAYM CBETOBBIX JeT. lIpeimpuHUMAIOTCSA caMble TepBBIe LIATX B 3TOM HAI-
paBleHUY, MPUHIMIIUAJIHHON OCHOBON KOTOPBIX SBJISAETCA CO3[aHHe KPYITHBIX
PaIMOTEJECKOIIOB, 00JIaJal0INX CBEPXBBICOKOI YyBCTBUTEIBLHOCTHIO MIJIA TpHe-
Ma M aHAJIW3a CTPYKTYPHI CHTHAJOB M OOJBIION MOIIHOCTBIO AJA MOCHLIKH B
KOCMOC PaiOMMITYJIHCOB.

I'poMagubIM 3aBOeBaHMEM HAYKM HAIIero BeKa CTAJO0 NMPOHUKHOBEHHE dYe-
J0BeKa B KOCMOC, [lalolllee YBEPEHHOCTh B TOM, YTO YEJOBEK CMOKET JOCTUT-
HYTh [PYTMX MHPOB. ITO IIO3BOJUT HE TOJBKO PATMKAIBHO YMHOKUTH HAIIU
3HaHuA ¢ BceneHHol, HO U JacT BO3MOKHOCTD 4eJIOBEKY HCIIONB30BaTh IIPUPOS-
Hble OOraTcTBa APYTUX MUPOB JJIA YIAyUIIeHUS KU3HU Ha 3eMite.

Ceituac emnfe MOKeT IMOKa3aThCA (PAHTACTUYHBIM COOOIIEHHE ¢ APYTUMH MH-
pamu. Ho Bems B cBoe BpeMs Kasajauch He MeHee (PAHTACTHYHBIMU JajbHUE
MIABAHUA TI0 MOPSAM M OKeaHaM, IOJIeTHl CaMOJIETOB ¢ KOHTMHEHTA HAa KOHTH-
HEHT, OJJHAKO BCe 3TO OBLIO OCYIIECTBIEHO OJarofaps mporpeccy HayKH U Tex-
HUKH. YJKe ceifyac coBeplIeHBl AJUTEJIbHBIE TMOJEeTHl 0 OpOUTaM BOKPYT 3eM-
JiM, KOTOPBIe TOKAa3aJii, YTO HeT MPUHIUIIMAJbHBIX MPEeNATCTBUI MJA mepeJe-
TOB C OJ{HOIi TIJIAHETHI Ha APYTYIO.

OcyiecTBiieHne KOCMHUYECKUX II0JE€TOB CBA3aHO C pelleHueM KPYIHBIX 3a-
Ja4 HAYKA U ¢ o6uuM TexHuveckuM mporpeccom. Cioma oTHocATCA paspaboTKa
HOBBIX IPUHIIAIIOB DHEPreTUKU M CO3[aHWEe PEaKTHBHBIX JBUTaTENeil, cucreM
KOCMHMYECKOIl HaBUTAIIMM U JaJbHEHl KOCMUYECKOW CBA3M, pellleHiie MHOTOYMC-
JeHHBIX 3a7a4 M0 00ecleYeHn 0 YCIOBHIl [JIs BO3MOMKHOCTU JJIUTEJIHLHOTO ITIpe-
OBIBAaHUS YEJI0BEKA B KOCMUYECKOM Kopable M B KOCMMYECKOM MPOCTPAHCTBE.
Ilpoiiner BpeMs, U cOBpeMeHHBIE ABUTATEJHN MOKAKYTCA HAaM HECOBePIIEHHBIMU
U MaJIO9KOHOMUYHBIMHU. B OCHOBY HX JATYT MHBIe (Pu3NUecKUe MPUHIIUIIBI, KO-
TOpHIE yKe HaMeyalTCAd B HACTOsIee BPeMs B CBS3U C HCIOJb30BAaHUEM sfep-
HOIT HePruM M HOBBIX MPUHIIUIIOB YCKOpeHus vactull. HBaHTOBas 3IEKTPOHUKA
OTKpBHIBAa€T OrPOMHBIE IEPCIEKTUBH Mepefauyd MHPoOpMAUU Ha CBepXAajbHIe
paccrosiausa. Pa3BuTre KOCMUYECKUX IOJETOB 3aBHCUT OT YCIE€XOB OOJBIIMHCT-
Ba byHIaMeHTalbHbIX HAYK, U B 3TUX II0JieTaX HAXOMUT CBOe BHIpayKeHUE KOH-
IEHTPAIisd MHOTHX BBIAIOU[UXCH JOCTUKEHUIN 3TUX HAYK.



CTAHOBJIEHUE
KOCMUYECKOWN TEXHUKU

MeuTsl 0 mojeTax B KOCMOC, K 3Be3laM Ha IPOTS:KEHUM MHOTHX BEKOB
BIafeau yMaMu Jwofieil. KHorma ciaoKuiock mpefcTaBleHNe, YTO INIAHETH B
0OJIbIIEN WIM MEHBIIeH crTelmeHU MOJO0HHI 3eMie, MOABUINCH MEUTHL O MEK-
TJIAHETHHIX TepeseTax.

Hauasno mHayuHO#l TeOpMy KOCMHYECKUX IIOJIETOB IIOJOKUIN PAGOTHI KPYyII-
Helimero pycckoro yueHoro Houcramtuna dnayapmosmua I{uonkosckoro. O B
TeuyeHUe BCeil CBOeil JKM3HM 3aHUMAJICA Pa3padOTKOil NMPUHIMIIOB MEKIIaHET-
HbIX moieToB. Bosxbimoit BKaIam B paspaboTKy ¢yHAaMEHTAJIbHBIX MNpPo0JIeM
PeaKTUBHO TeXHUKH M KOHCTPYKIIMIl pAKEeTHBIX JeTaTeJbHBIX aIllllapaToB BHEC-
Iu Tak)Ke TPyHsl oTevecTBeHHBIX yueHbIX V. B. Memepckoro, @. A. Llanpgepa,
H. W. Ku6aapbunua u gpyrux.

B 1903 r. Boiuia ogua us ocuosusix paGor H. 9. uonkosckoro «Uccaemo-
BaHNE MHUPOBHIX NMPOCTPAHCTB PEAKTUBHBHIMM IpuOOpamMm», B KOTOPOHl OBLIN
YKasaHBl TJaBHeilIe HAIPpaBIeHWUS pa3BUTHUA pakeTHONl TexHuku. Ilo srtum
HANIPaBJIEHUAM [eHCTBUTEILHO NOLIJIO IOCJIeAyIollee Pa3BUTHE UCCIETOBAHUIL
Kocmoca. K. 9. IluoxkoBckuM ObLIM M3y4YeHBI OCHOBHBIE NPUHIIUIIBI (AJITHCTH-
KI paKeT, IpeJIOKeHAa cxXxeMa KUIKOCTHOTO PAKeTHOTO JABUTATENs, YCTAHOBJIe-
HHl 3aKOHOMEPHOCTH, OIpe/eNsaiolle PeaKTUBHY cuiy nasuratens. VIM Ovaun
MpeIoKeHbl CXeMBl KOCMUYEeCKUX KOpabjeil M JaHBl LIMPOKO BOLIELUINE CEM-
9ac B IPAKTHKY HPUHIUIB KOHCTpyupoBaHusa paker. H. 9. IluorxkoBckuit 6blx
CTPACTHBIM TPOMATAHINCTOM BO3MOKHOCTU OCYIIECTBIEHHS KOCMUYECKHX II0-
JIeTOB B HeaJIeKOM OymyIIeM.

BrocnemerBuu mpo6ieMbl paKeTHBIX IIOJIETOB CTAJM AKTUBHO paspabarhi-
Batbea B Coserckom Comwse, CIIIA, @paunuu, 'epManun u B gPyrux cTpaHax.
B Cosercrom Corose k cepenuae 20-x — Havaxy 30-X TOIOB CIOMKHICA KOJIEK-
TUB yYE€HBIX U KOHCTPYKTOPOB, KOTOPHIII TOPAYO BePUJI B OCYLIECTBUMOCTD Ifei
K. 9. IuonkoBckoro m ymopHO pabGoTal Haj UX Pa3BUTHEM U MPETBOPEHHEM B
Ku3Hb. VIX HHUIIATHBA TOJYYHIa MOAAeP:KKY mpaBuTeabcTBa. B 1921 1. Gbina
cosmana I'asogunamuueckas naboparopusi (I'IJI) B Jlenunrpame, a B 1932 1.
I'pynna usyvenus peaxrusHoro aswikenus (I'MIPIl) 8 Mockse. B 1933 r. na nx
OCHOBe OBLT OpraHu3oBaH PeaKTUBHBI HAayYHO-HCCIEOBATENHCKUN HHCTUTYT
(PHUMN), crirpaBiuuii BasKHYI0 poJib B pa3paboTke mpo0jeM PeaKTUBHOIO [BH-
JKEHUA U CO3IaHMM PAKeTHBIX ANIIapaToB, B TOM YMCJe IMNPOKO HCIOJb30BAB-
muxcs B mepuon Bemukoit OtevecTBelIHON BOMHEL
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Ilocsie okOHYaHMA BTOPOiIl MUPOBOI BOIHBI, KOT/la ONpeJeJleHHBIMI KpyraMu
3amaga ObLI IPOBO3TIAIICH MEPUOJ «XOJOJHOI BOWHBIY W IOJNOKEHHE B MHpE
CTaHOBUJIOCHL Bee Gosiee M Gojiee HANPsIKEHHBIM, APTUAS U IPABUTEIHCTBO IPU-
maBaju GOJIBIIOE 3HAYEHHE PA3BUTHIO PAKETHOH TEXHUKHU JJs 00OPOHBI cTpa-
HBl U TPIJIOKUIN GOJbLINE YCUIUA [JIS OPraHM3aUU PAKETHON MPOMBIILIEH-
Hoctu. Beutn co3faHbl HOBBIE KOJUIEKTHBBI, OBLIN HPUBJIEYEHBl Hay4YHble W HH-
JedepHBIe CWIIBI, KOTOpble yiKe paboTaiy Hajg APYrUMH IpobGjieMaMy U UMeNu
GOJIBLIO OMBIT Pa3paboOTKH CHOMKHBIX YCTPOUCTB, ObLIA MPUBIeYEHA NMPOMBIII-
Jennocts. B pesyiabrare mupoxkuM ¢GpOHTOM pa3BepHYJIHUCH PaGOTHI IO CO3[a-
HHIO0 MOILHBIX M COBEPIIEHHBIX paKeTHBIX cucreM. B 1946 r. Hauamo cBoio mes-
TeIbHOCTh OUBITHO-KOHCTPYKTOPCKOE GI0pO 0 pPaspaboTKe PAaKeTHON TeXHUKH;
paboTHL 1O CO3HAHMIO KUIKOCTHBIX GAIMCTHYECKUX PAKET BO3TJIABII BBIAI0-
muiics KOHCTPYKTOP paKeTHO-KocMuyecKux cucreM axamemuk Cepreit Ilasio-
pud Hoposes. O cras riaBoil TeXHUYECKUX CUJ, pa0OTABIIMX HAJ CO3MAHUEM
paKeTHOil TeXHUKH, IIMPOKO ONMUPAsiCh HA KOHCTPYKTOPCKHe O0IOpPO U MHCTUTY-
THI, paGoTaBUINE B CAMBIX Pa3JMYHBIX HampaBieHusax Hayku. llom ero pywo-
BojictBOM ObL1 co3maH CoBeT riaBHBIX KOHCTPYKTOPOB C ILIeJIbI0 paspaboTKu
[UIAHOB CO3[[aHUA PAKETHOW TeXHHKM, KOOPAUHAINHN YCUIHIl HAYYHO-HCCIEMO0-
BaTEJNbCKUX, KOHCTPYKTOPCKUX U NPOM3BOJCTBEHHBIX KOJUIEKTHBOB II0 UX pea-
susanuu. B Hero BomuIM KpynHBIE ydYeHble M WHIKEeHEPHI, paboTaBiiue HaJ
OCHOBHBIMU 3JIEMEHTAMU PAKETHl — [[BUTATENAMH, CHCTEMON yNpaBIEHHS, Ha-
3eMHBIM 000py0BaHWEM — U BHeclIne OOJBINO{l BIKJIAJ B pPasBUTHE PAKETHO-
rKocmmueckoil texuuku. C. II. HopomeB cymen o0bequHUTh M HAIPaBUTHh BCIO
3Ty aPMHUI0 YUEHBIX U KOHCTPYKTOPOB K eUHOI IeJU — K CO3[aHUI0 0aJLIUCTH-
YECKHUX, & 3aTeM M KOCMUYECKUX PaKer.

Bnaromaps rakoii opraHu3anuu oyeHb OBICTPO OBUIM CO3[AHBI IEepBbie OaJi-
JMCTHYECKNE PAKeTHl, B TOM 4NCle PaKeTa, Hecyllas aTOMHBIN 3apsan. Ha stom
Jrame, KOTfla MOJy4YWIa fajbHeillllee PasBUTHE COBETCKAas IIKOJA PaKeTHO-KOC-
MUYECKOHl TeXHHKH, B KOHCTPYKIMIO paKeT ObLIO BHECEHO MHOrO HOBOTO, pas3-
paGoTaH M MpUMEHeH IeJBI PAN OPUrMHANBHBIX pewreHuit. Hamo, mampumep,
OTMETUTH TaKHe dJIEeMEHTHI, KaK Hecylnue OaKM, OTMENIIOIIAsCA TOJOBKA PakKe-
Tl U MHOTOE [pyroe.

VYiKe B 9TOT IEepPHOJ, IPU CO3[TaHNH IMePBHIX GOEBBIX pPAaKeT, CTAIO SICHO, Ka-
KHe IIHPOKHe MePCIeKTUBH OTKPHIBAET PAKeTHAs TeXHUKA [JIs Pa3BUTUA Hay-
KU, KYJIbTYpPH M HApOJHOro xo3asiicrBa. Beuiu passépHYTH paGoTH MO MOATO-
TOBKE K KOCMHMYECKHMM II0JieTaM, MoTpe0oBaBliIe MPOBeJeHUA GOJBIINX HAYY-
HBIX HCCIeOBAHUII, Pa3BUTUA PsAa HOBBIX HANPABJIEHUIl HAYKH U TEXHUKH.

IlepBas u3 cemeiicTBa GoeBBIX ympaBiaseMbix Gamauctuyeckux paxer (P-1)
¢ mansHOCcThIO OKOMo 300 KM craproBama B CCCP 10 oxrabps 1948 r., a c
1949 r. craau peryisipHO 3amyCKaThCA CO3JaHHbIE HA UX OCHOBE BHICOTHBIE T€0-
¢dusnmyeckue pakeThl (Tak Ha3bIBaeMble «aKaJeMUYeCKHEe») [JIA 30HIUPOBAHUA
BepxHeil atMocdepr 3eMiu, U3y4YeHUS UOHOCEEPDI, MONYUeHUA yIbTpaduoe-
TOBBIX M DEHTTeHOBCKUX cIleKTpoB CoaHIIA, MeIUKO-GUHOJIOTHYECKUX HCCIeN0-
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KOHCTAHTUH 34YAPLOBMY
LIMONKOBCKUA
(1857—1935)
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CEPFEM NABNOBUY
KOPOIJIEB
(1906—1966)
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Puc. 2. Nleodusnueckan pakerta
B-1A(1BA)

18

BaHMII Ha ;KUBOTHBIX M T. A. CHavama atu
PaKeTHl 3aIyCKAJIUCh [0 BHICOTHL 0OJIBIIE
100 kM, a B moOCHemymOIIeM — I0 BBICOT
cepimre 500 kM. PaspaboTka Me;RKOHTH-
HEHTAJBHOH 0allIMCTHYECKON paKeThl IIO-
MOrJIa peLINTh MHOTHE HOBBIE IPOOJIEMBI
U OTKpHLIA TEPCIEeKTHBY CO3[aHUA IIep-
BOTO TOKOJEHUS paKeT-HOCHUTeNeil U BBI-
xoma B KocMmoc. Haumnmasg ¢ 1955 r. Guuim
pasBepHYTH PAabOTHI 1O CTPOUTEILCTBY B
Hasaxcrane kpymnmeiilnero craproBoro
KOMILIEKca — KocMofipoMa Baiikonyp.

Ilyck mepBoit Me:KKOHTHHEHTAJIHHOM
paxerst (MBP P-7) cocrossnca 21 asrycra
1957 r. Co3manmsa TaKo#l paKeThl HACTOSA-
TeJIbHO TpeboBajla CIOMKHAsA MeKAyHA-
pomHas 00CTAHOBKA, U 3TOT IIYCK CEPHE3HO
OTPEe3BIJI MHOTHX IOGOPHHKOB «XOJOTHOM
BoitHbI». Ilepexoq K 3TOMY HOBOMY Bask-
HelllleMy 3Tamy, KDPYNHOMY CKAa4Ky B
pPasBUTHH DAKETHON TeXHHMKH, ObLI IOATO-
TOBJIEH HMMEBIINMCS GOJBIIUM HAYYHBIM
3a/eJIOM.

Ha 6a3e Me:RKOHTHHEHTAJIbHOIl pPaKeTHI
ObLIa CO3aHA paKeTa-HOCUTENb C HMCKYC-
CTBEHHBIM CIIyTHUKOM 3emin. BriOpan-
HaA ABYXCTYyNEHYATas cXeMa paKeThl (Tak
Ha3BIBaeMbIil maker) OBLIA HOBas, U [BH-
raTell CO3[aHBI IO HOBOWl cXeMe, MHOIO
HOBOTO OBLJIO BHECEHO B CHCTEMY yIIpaBie-
HUA M B CHCTEeMYy Ha3eMHOTo 00opy/oBa-
HudA. JlBuraresm dYeThIpeX HE3aBUCHUMBIX
GII0KOB IIepBOM CTYIleHH 1 OJI0Ka BTOPOIl
CTYTIEHHM PAaKeThl BKIYAJICH O{HOBPEMEeH-
HO Ha J3emiae, 4To obecmeuuBajo 060Jb-
myo HavaabHyio Tary. llocie mapacxomo-
BaHHA TOIUIMBA OJOKM TIEPBOil CTYNeHH
c6pachIBalICh, a IIPOIOIKABIIAsA paboTaTh
BTOpas CTyNeHb MpUJaBalla paKeTe Heol-
XOMUMYI0O KOHEYHYI0 CKOPOCTb.

[na samycka CIOyTHHKA TaKke YiKe
HMeJICS K 3TOMY BPEMEHH [0CTaTOYHBIN
uayunbiii 3amen. C cepemunsl 50-x romos



CTAHOBJIEHME KOCMUYECKOW TEXHUKH

ObuIl HAaYaThl KOHKPETHBIE TeOpeTHdecKHe M MpaKTHYeCKHe paspaboTKHU, He-
OCPEe/ICTBEHHO CBSI3aHHBIE C BBIBOJOM HCKYCCTBEHHEIX TeJ HA OKOJO3eMHEIE
opOutsl, moneraMu K JlyHe u miaaneram ConHeuHO# cucTeMbl. Bonbinoe BHM-
maune 3TuM padoram yuersau [{H KIICC u Coerckoe mpaBuresnbcrBo. Beuiu
OpraHM30BaHBI CIIEI[MAJIbHbIE TPYIIbI, 3aHUMAaBIIMECH H3yYeHHEeM MpoOaeM
MeXaHUKN KOCMHYECKOTo IMOJIeTa, aBTOHOMHOI HaBUTaIlud, OPUEHTAIlMd M CTa-
OuIN3aIUU KOCMIYECKHX allllapaToB; WM3ydeHWEM TEIIOBHIX pPEKHMOB CIYyT-
HHKA W Pa3paboTKO# cHcTeM TemiIoo0MeHa B YCJOBHAX KOCMHYECKOHM Cpejbl;
H3yyYeHUEM IOBEJeHUsS PA3JUIHBIX DIEMEHTOB U CHCTEM B YCJIOBHSAX HEBECOMO-
CTH M B BaKyyMe, IpobjeMaMu Tepegadyn M oOpabOTKHM TeleMeTpUYeCKOd HMH-
dopMaIuu 1 T. . ITH IPYIIHI MOJOKIIN HATAJI0 MHOTMM HOBBIM HAIIPABICHIIAM
COBPEMEHHOM KOCMIYECKON HAyKH U TeXHUKH U PasBIJINCHh B JajbHedIneM B
KPYIHBIE CaMOCTOATENbHble KOJNUIEKTHBBL. Bce 3To mpemompemenunio 3aKOHO-
MEpPHOCTH TOrO BIOXAJTBHOTO [MOCTHKEHMS, KAKUM CTAaJ B3amycK 4 OKTa0psa
1957 r. mepsoro B Mupe uckyccrBeHHoro cnytHuka 3emian (MC3), asusurerocs
poriomenueM B Ku3Hb ugen K. 9. [{uoakosckoro. Ita mara mosoKuia Hadajlo
KOCMHIYECKOI 3pe JeloBedecTBa.

3amyck CIyTHHKA BBHI3BAJ OTPOMHBI PE30HAHC B MHpE, BBICOKO IIOJHSIT
aBTopurer CoBerckoro Coiosa B 06acTH HAYYHO-TEXHUYECKOTO M NPOMBIMLIEH-
HOTO IIOTEHINAJIa ¥ MTOKA3aJ BCeMy MHPY, Ha 9TO CIIOCOOHA COIMATNCTHYCCKAA
cucreMa. OrpoMuas pois B CO3JaHUM MEPBOr0 MCKYCCTBEHHOTO CIYTHHKA 3eM-
I U B IOCIeQYIOIeM pasBUTHU PAKETHO-KOCMHUYECKON TeXHUKH, o00ecleuyuB-
[IeM 3aBOeBaHNe Hamleil cTpaHO#l OCHOBHBIX ITANOB HCCIENOBAHUA M OCBOEHHUS
KocMuveckoro mpoctpancTBa, npuHagiaexut C. II. Kopoxesy.
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UCKYCCTBEHHbIE CTYTHUKU 3EMIU

IMepsuiit uckycersennsiit cnytuk 3emian (IIC-1) Gbun BHIBegeH Ha opGuTy
BOKpYr 3eMau ¢ BBICOTOI mepures 228 kM u swicoroir amoresa 947 kM. Ou
uMea gopMmy mapa maccoit 83,6 kr (puc. 3). Ha HeM Gbuiu ycraHOBIEHHI [Ba
papuomepefarynKa, paGorasmme Ha gacrorax 20,005 u 40,002 MT'y (gunst
BOJIH COOTBETCTBEHHO 15 u 7,5 M). T0 a0 BO3MOKHOCTH TIPOBECTH HCCIE0-
BaHHUA [0 PACIPOCTPAHEHHIO PATMOBOIH B uoHocdepe. BriGop yKasaHHBIX
JUIMH BOJIH IO3BOJIMJI MPOU3BOAUTH PAMMOHAOIIOEHHS 32 CIIYTHUKOM He TOJBKO
CHEeIVAJTbHEIM CTAHIMAM, HO M CAMBIM IIHPOKMM KPYraM pafuod0HTeNeil BO
BCeX YacTaX 3eMHOro mapa. Ha BomHe 15 M ero pagmocurHajbl OPUHAMA-
JTuCh HA paccTosaHuAX, mocturasmux 10—12 Teic. KM.

[nsa HaGmomeHuit coyTHHKa OBIIa OPraHM30BaHA INNPOKAs CeTh CTAHIUIL
ONTHYECKUX HAGNIONEHUII MpH ACTPOHOMHYECKUX 00CEpBATOPHAX U YHHBEPCH-
TeTax, OCHALIEHHAS HA MEPBBIX IOPaX OTHOCHUTEJHHO HECIOKHBIMH HHCTDY-
MEHTaMH, KOTOpas B JajbHeileM moayumia 0ojblIOe pasBuTHe. PerymspHble
Habmonenus 3a asmwxenueM VIC3, cosepuieHCTBOBaHNE METOMUK M MHCTPYMEH-
T0B obecmevniyn moJyueHNe JAHHBIX A pacdera djieMeHTOB opb6ut. B cBoio
oyepeb HaHHBIE 00 HBOJIONMH OPOUT MCIIONb30BAJINCH IIPU AHAJIU3E CTPYKTYPHI
u Bapuanuii BepxHeii arMmocepsl. Ha atom srame GblIu 3ai10sKeHBI HEOOXOMIM-
MBle OCHOBBI oprammsamuu B 60-x rogax sdemepugHON ciy:;kObI [QJIsA pasBep-
THIBAHUA PaGoT B 06;1acTH Te0PU3NKK U CITy THUKOBOIT reofie3unu.

IlepBBIit CIyTHHK NPOCYIIECTBOBAJI KAaK KOCMHYECKOE TeJIO0 B TeueHUe
92 cyrok, coepmus oxoixo 1400 oGoporos Bokpyr 3emiau. 4 auBapa 1958 r.
OH BOILIEJ B IJIOTHBIE CJIOM aTMOC(ephl U MPEeKPATII CBOe CYL[ecTBOBaHUeE. 3a
BpeMs I0JieTa COYTHUK N IEHHY HHQOPMAIHMIO O ILIOTHOCTH aTtMocdepsl,
0 TPOXOKEHNH PAMOBOJIH Yepe3 noHocdepy.

3amyck mepBOr0 MCKYCCTBEHHOTO CIYTHHKA 3eMJIM MMeJ TPOMAjHOe 3Haue-
HUe IpeskJe BCero mMOTOMY, YTO OH IOATBEPHMI IIPAaBWIHHOCTh BHIGOpA IIyTeil
PelleHnsa CJIOMKHOU Ipo0aeMBl BHIBE[eHNsA HA KOCMHUYECKHe OpOUTHI — paspa-
OO0TKN KOHCTPYKINH, CO3[aHUA OBUTAaTeNeil PaKeTH-HOCUTENd, CHCTeM ee YII-
PaBJIEHUA U aBTOMATHKM, 0AJINCTUKY IOJETA.

3aMeuaTesbHO, YTO MEHbINE 4eM depe3 Mecan, 3 HoaOpsa 1957 r., ObLT BHI-
Begen Ha opOuty Bropoit MC3. B orauume or mepBOoro oH He OTAENSICA OT
mocJefHeil cTymeHn pakersi-Hocutess. Ha neM Obuiu pasmemieHsl gusmueckue
puGops!, U3MEPUTEJIbHEIE CHCTEMbI U KOHTEHHED C MOJOIBITHBIM JKMBOTHBIM —
cobaxoit Jlaiixa. ITo OBLI HEePBBI OPOMTAJBHBEIA IOJET JKUBOTO CYLIECTBA B
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MCKYCCTBEHHBIE CNYTHHUKKU 3EMIN

Puc. 3. Mepsbi MCKYCCTBEHHBIN CNYTHUK 3eMnu

KocMoc. OOmias Macca amnmaparypsl, }KUBOTHOTO U MCTOYHHKA DHEProOMUTAHHA
cocraBuna 908,3 kr. IloMmumo Memuro-OMOIOrMYECKUX HA BTOPOM CIOYTHUKE
ObUIM NpOBeJEeHBl HCCIEOBAHUA KOCMUUECKUX Jydyeil U KOPOTKOBOJHOBOH pa-
muanuu Coawma.

B mae 1958 r. Obl1 3amylieH TpeTMil UCKYCCTBEHHBI COYTHHUK 3eMIIH
(puc. 4), KOTOPHII ¢ IONHBIM IPAaBOM MOKHO HA3BATh MEPBOH aBTOMATIIYECKOI
Hay4YyHOH JabopaTopueil B KocMoce. Macca cmyrHuka cocraBuaa 1327 kr mpu
o01reil Macce YCTAHOBJIEHHON HA HeM HAYYHOH M M3MEPUTEIHLHOH ammaparypsl
¢ ucroyHnkamu nutauus 968 kr.

Ha rtpernbeM cmyTHuMKe OBLTI OCyLIeCTBJIEH GOJBIION KOMILIEKC Teou3u-
YeCKUX HccieqoBaHuil. Brepsbie GbLIM BBHIMOJHEHBI IIPAMbIE M3MEPEHHA MAar-
HUTHOrO ToJiA 3eMJIM Ha OOJBLIMX BBICOTAX, MATKOH KOPIYCKYJISPHON pagua-
mu CosHIa, cocTaBa M ILIOTHOCTU BepxHe#l arMocdepbl, U3MepeHa BJIeKTPOH-
Hasg KOHIeHTpauus B moHocdepe, MIOTHOCTH METEOPHOr0 BeIeCTBa BOKPYT
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UCKYCCTBEHHbLIE CNYTHUKU 3EMIIU

Puc. 4. Tpetuii McKycCTBEHHBIA CNYTHUK 3emnm

3eman. B KauecTBe HOBOTO MCTOYHUKA SHEPTUU HA HEM HCIBITHIBAIUCH COJTHEY-
Hble GaTapen, MOJYYNBIINE B JaJbHENIIEM IIMPOKOe IpUMeHeHHne Ha KoCMUYe-
CKUX ammaparax.

C camoro Havaja GBLIAa IPOJEMOHCTPUPOBAHA BBHICOKAsA 3()(DeKTUBHOCTH HC-
KYCCTBEHHBIX CIIyTHHKOB KAaK HOBOTO WHCTPYMEHTAa HAYYHBIX HCCJIEeJOBAHMIA,
3anymennsle mo mporpaMMe MeXayHapogHOro reo3N9IeCKOT0 rofja B MEPUOS
MakcuMyMa cosHeuHo# akTuBHocTH (1957 —1958 rr.), mepBbie coBeTcKue, a ¢
saaBapa 1958 r.— rawxe amepuranckue VC3 mo3Boimiu moiyyuth DA CBe-
meHuit yHAaMeHTAIbHOTO 3HAYEHUs 0 PU3MUYECKUX 0COOEHHOCTAX BepXHeii aT-
Mocgepsl 3eMan 1 CTPYKTYPe OKOJI03eMHOr0 KOCMIYeCKOro mpocTpancTaa. Bos-
HUKJIA HOBasg 00JacTh HAYKH — KOCMUYECKas QU3UKA, NCIOIb3YIOIIAA HAPALY
C TPafMIMOHHBIMU METOJAaMH 3KCIePUMEHTAJIbHOM (DU3UKN HOBBIE METOMbI HC-
cJeJI0BaHUs, IPUMEHUTENbHO K creluuKe u3yyaeMoil cpegsl U GopTOBOil am-
napatypbl. PesyapraThl 3THX IepPBBIX SKCIEPHMEHTOB CTANU HEOOXOTMMBIM

Puc. 5. UckyccteeHnsle cnyTHMkn 3emnn cepum «Kocmocn >

a — «Kocmoc-97»; 6 — «Kocmoc-108». 1 — oTcek AnNA HayyHO® annapatypbl; 2 — MONEKYNApHbLIA reHepaTtop;
3 — naHenu conHeunbix 6atapei; 4 — otcek GydepHbix 6atapei; 5 — cuctema Tepmoperynuposanus; 6 — oTcek
obcnyxusarowen annapatypel; 7 — AaTYUMK NONOKEHMA CNYTHHKA
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MCKYCCTBEHHBIE CNYTHUKU 3EMNIN
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NUCKYCCTBEHHbLIE CNYTHUKU 3EMJIU

‘Puc. 6. CnytHuk «Kocmoc-149» ¢ asporupockonnueckon cMcTtemoir ctabunmsaumm

sTanoM npu (opMupoBaHHU (ojiee MOJIHBIX U I[€JI€HANPABIEHHBIX HAYYHBIX
HpOrpaMM.

Nsy4yenue pasHoOGpasHBIX reoPU3MUECKUX IPOOJEM MOJYYMIO B Haulei
cTpaHe fajbHeillllee HINPOKOEe Pa3sBUTHE B PAMKAaX MHOIOIENeBOH KOMILIEKCHOMI
nporpammel «Kocmoc». Peryuspusie 3anmycku cnytHukoB «Hocmoc» Havamncnb
¢ mapra 1962 r., kK HacToAImIEMY BpeMeHH uX yncio mpessicuio 1200.

CymecTByeT HECKOJBKO OCHOBHBIX MOAM(MKAIUN CIyTHHKOB 3TOil cepuw,
HEKOTOpbIe U3 HUX ITOKa3aHHI Ha puc. O, 6. Hakayio oTimyaer BEICOKas cTeneHb
yHUPUKAIUKM KOHCTPYKTUBHBIX y3JI0B U GOPTOBHIX CIYKeOHBIX cucTeM, obecie-
yuBAOIUX YHKIMOHUPOBAHUE 00'HEKTA M BHIIIOJHEHUE OIPE/IeJIEHHOr0 00'beMa
JIOTHYECKUX OIepanuil He3aBUCHMO OT €ro KOHKPETHOr0 Ha3HayeHUsA. ITO Ii0-
3BOJIAET XOPOINO OPraHM30BATh M YETKO CILIAHHPOBATH IPOM3BOACTBO, 311AYII-
TEJHHO YKOHOMMT Cpe/iCTBA.

B saBucumoctu or cBoero HasHauenus cnytHurn «Hocmoc» samycraiorces
Ha pasnuyHble OopOMTHI ¢ HAKJOHEHMEM K ILTOCKOCTH dKBatopa ot 49 mo 82°
U y[aJleHNeM OT HOBEPXHOCTH 3eMJIM OT HECKOJBKHUX COTEH [[0 HECKOJBKHUX jie-
CATKOB ThICAY KuiioMeTpoB. Ha Gopry ux ycraHaBiamBaercsa pasHooGpasHas Iia-
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MUCKYCCTBEHHbBIE CNYTHUKU 3EMIA

yunas ammapaTtypa; paguoTeleMeTpHYecKas amnmaparypa ¢ 3aloMHHAIOIIMMU
yCTpoiicTBaMu, MpelHA3HAYeHHAA A IepeJayn HA Ha3eMHble CTAHIINU TaHHbBIX
[AayYHBIX M3MEpPeHUIT U KOHTPOJIA PabOTHl OCHOBHBIX CHCTEM CIYTHUKOB; aIla-
paTypa KOMaHMHOIl PafiMOJIMHMM M JPyTHe CiayKeOHBIe cucTeMbl. B ciyuae,
eciin Heo0XOMUMO BO3BPATUTh HAa 3eMJI0 KOHTEHep, B KOTOPOM pPa3Mel[aeTcs
Hayumag anulapatypa ¢ pes3yJbTaTaMd H3MepeHMii, HCIOJIb3yIOTCA TOPMO3HBIE
JIBUraTeJblible YCTAHOBKM.

HocModusukra crpeMuTessbHO pa3BUBaeTCs, MOCTOSTHHO TOIOJNHAACH HOBBIMU

CBeJlCHUAMYU O MPHUPOJie U3yYaeMbIX IPOIECCOB U ABJIeHuil. Bayuyo posas mpu-

" 00pesio HAKOINIeHNe DKCIIePUMEHTANbHBIX TaHHBIX, X CTATHCTUYECKUH aHAJN3,
HCCJIeIOBAHIE OTHEJIbHBIX TOHKUX 3Q@PeKToB. ITOM 1€ CHYKAT MPOBOANMBIE
Ha cnyrHukax «HocMoc» maMepenms mapameTpoB BepxHeil atMocdepLl i HOHO-
cepbl, MHTEHCUBHOCTH HPOHUKAIOUIEH pagualid M COJHEUYHBIX KOPIYCKYJIAp-
HBIX IOTOKOB, YHEPreTHMYECKUX CIIEKTPOB 3apAKeHHBIX YACTUI[ U BCEHl COBO-
KYIIHOCTH IIPOILIECCOB B OKOJO3€MHON IIJIasMe, INIOTHOCTH METEOPHOT0 Belle-
CTBa, S/EPHOTO COCTABAa ¥ BAapHMALMH HHTEHCHUBHOCTH IIEPBUYHBIX KOCMHYe-
CKHUX JIy4yeil, COTHEYHOT0 KOPOTKOBOJHOBOTO H3JIYYeHHUS, OTPAKEHHOTO M COO-
CTBEHHOTO (TeINIOBOr0) H3Ny4YeHHil 3eMJill B MHQPAKPACHOM I PafHOJUaAIa30-
Hax W JIp.

ITomMuMo HaKomIeHMS MAHHBIX O HMPHUpPOAe OGMKAMIIUX OKpecTHOCTEll 3eM-
Ju, M3y4YeHUs MHOrOOOpasHbIX ABIEHUI B BepxHeil arMocepe U OKOJIO3EMHOM
KOCMUYECKOM IPOCTPAHCTBE, MPOBEJEHNA OTAEIbHBIX acTPOPU3UUECKUX, MeIH~
KO-GHOJIOTHYECKUX U APYTUX SKcIepuMeHTOB cuyTHuUKN «HocMocy caykar mis
0TpabOTKM B YCJIOBHAX KOCMHUYECKOTO IIOJE€TAa Pa3IMYHBIX KOHCTPYKI[Mii, Mexa-
HU3MOB U CHCTEM M T€M CAMBIM [IJIS COBEPIIEHCTBOBAHUA KOCMUYECKON TEXHUKH.
Takr, mcciaegoBaHusa u3IyvYeHUiNl atrMocdepsl M IOACTUJIAIIEH MOBEPXHOCTU
3eMJIn, ncclieIOBaHNA 3¢MHOTO TOPU30HTA, CYMEPEUHBIX ABJICHUH U Pa3IMUYHOTO
BuJa (JOHOB B KOCMHMYECKOM ITPOCTPAHCTBE HCIIOJIb30BANUCH MJSA OTPAGOTKHU
anmapatypsl U MeTOAUKH JellnPPOBKH MeTEeOpPOJOrnuecKoil mHopManuu, Ajisa
CO3JaHUA CHUCTEM OPHUEHTAI[NU CIYTHUKOB M KOCMUYeCKuX KopalOJeir. M3 uucaa
Pa3HOOOpA3HBIX CHCTEM OPHEHTAIMM M CTAOMIM3AIMH IMOMHUMO IIMPOKO IpUMe-
HAEMOil ra30peaKTUBHOIl M3YyYaJuCh TPABUTAIMOHHAS, AdPOTUPOCKOIMMYECKAs
(puc. 6) u smeKTpOMaxoBUYHAA U MEPCIEKTUBH UX HcHoiab3oBaHuA. C 1meabio
COBEPIIEHCTBOBAHUA PAIMOCBA3H MCIBITHIBAIUCH IIPUEMHO-TIepPealolue yCT-
poiicTBa, cHaGKeHHble KBAHTOBBIMHU CTAaHAAapPTaMH YacCTOThI, B KauecTBe KOTO-
PBIX HCIOJb30BaJUCh GOPTOBBIE MOJIEKYJISAPHBIE TeHEpPaTOphl Ha aMMHUAKe, pa-
Gorarolue Ha IBYX BCTPeYHbIX MyuKax moxeryi. lllupokoe nmpumeHenne Hauum
Pe3yJbTaThl MCCJIEJ0BAHMI IIOBEIEHUSA B KOCMHYECKOM BaKyyMe pa3JIUYHBIX
MATEPUAJIOB M YCTPOMCTB, B TOM YMCJe TPYLU[UXCHA Hap, HepeJaTOYHbIX MEeXaHU3-
MOB, CMa30K H JAp.

Bonbiioe 3navyeHne mMenn SKCIEPHMMEHTH II0 aBTOMATMYECKONl CTHIKOBKE
Ha opOuTe ABYX KOCMUYECKUX ammaparoB. Brmepssie oHa ObLIa YCIEIIHO OCY-
mectBiiena Ha cunytHuKax «Hocmoc-186» u «Kocmoc-188», a satem moBropeHa
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MCKYCCTBEHHbLIE CNYTHUKU 3EMIIU

Puc. 7. UckyccTeeHHbIN cnyTHuk 3emnm «MHTepkocmoc-KonepHuk-500»

Ha cnyrtHuKax «HKocmoc-212» u «HKocmoc-213». IKcmepuMeHTHI 110 aBTOMATH-
YEeCKO! CTHIKOBKE CTAJIM BayKHBIM 3TAIIOM B OCYILIECTBIEHHUU IIPOrPaMMBI CO3[a-
HHs TPAHCIOPTHBIX Kopabieit «Coo03» M OTKPHUIM IIHPOKHUE IePCIEeKTUBHI
MOHTA’Ka HAa OKOJO3eMHBIX OpOMTAX CJIOKHBIX MHOTOILEJIEBBIX KOCMHYECKHUX
KOMILIEKCOB.

B pamkax mporpamMmbr «Hocmoc» OBLIO TOMTOKEHO HAYATIO CO3/AIUI0 METEO-
poJornvecKux M CBA3HHIX cnyTHuUKOB «Mereop» u «MouaHus», npoBefeHa oT-
paGoTKa CUCTEMbI BHIBO/Ia HA OPOUTHI «IIAKeTa» CHYTHUKOB OJHOM PaKeTOH-HO-
cureneM. Heckonbko Mopudukramuit yHuQUIUPOBAaHHBIX 00BEKTOB 3TOI cepuu
JIerJIN B OCHOBY CO3[aHUS CIIyTHUKOB, 3aNyLIeHHBIX B TaJIbHEHIIEM 110 MPOrpaM-
me «UuTeprocmoc» (puc. 7).

3agauy CHCTEMATHYECKOTO YIIYOJEHIIOr0 H3YyUeHHs OTHEJIBHBIX aAKTyalll-
HBIX TPO0JeM KOCMUYECKON (DU3MKHN NMPUBEIH K 11€00XOTMMOCTU OPraHusalliii
pAfa CIeIuaibHbIX IPOrPaMM.

[as nzyuenus spiaeHuil Ha CoJHIIEe U IICCIENOBAHUI MO MpobieMe COJIHey-
HO-3eMHBIX CBsi3eil Hapsany co cuyrHuKamu «HocMoc» GBLIM CO3MaHBI CYTHUKI
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MCKYCCTBEHHBIE CNYTHUKU 3EMIN

Puc. 8. ABTomartnueckas craHumsa «neKTpoH-1»
1 — repmeTuuHbIM KOpNyc; 2 — Xano3W CMCTeMbl TepMoOperynupoBaHus; 3 — conHeunsie 6atapew;
Hbl; 5 — peTeKTOp MuKpoMmeTeopuTos; 6 — npubop ANA perucTpauuum KOPNYCKYNAPHOro wuanydeHus; 7 — macc-

cnekTpomeTp; 8 — petekTop NpoToHos; 9 — npubop ANA M3yYeHMA 3IHEPreTMHECKOro CNEKTPa 3NeKTPOHOB paaMa-
UMOHHbLIX NOACOB.

4 — aHTeH
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UCKYCCTBEHHBIE CNYTHHUKU 3EMIIU

Puc. 9. AsTomaTMueckas CTaHUMA «INEKTPOh-2»

1 — repmeTHuHLIN KOPNYC; 2 — XKaNo3W CUCTEeMbl TepMmoperynuposanus; 3 — conHeuHsle 6atapew; 4 — aHTeH-
Hbl; 5— MarHuTomeTp; 6 — QATUMKM CONHE4HOW oOpMeHTauuKu; 7 — chepHYecKUH aHaANU3aTOp ANA  M3yYeHus
3HEPreTHUECKOro CNeKTpa 4acTuy Manod 3Hepruu; 8 — npubop ANA M3yYeHMS XMMMYECKOrO COCTaBa KOCMMue-
cxux nyueii; 9 — npubop ANA M3yyeHMs IHePreTHYECKOro CNEKTPa 3INEKTPOHOB PaAMALMOHHLIX noscos; 10 —
macc-cnektpometp; 11 — npubop Ana mccneposaHus peHTreHosckoro wuanydenus Conkua; 12 — petektop npo-
TOHOB ManbiX 3HepPruii; 13 — NoBYWKM 3aPAIKEHHBIX YaCTHY

€ CUJIBHO BBITAHYTHIMH OpOMTAaMHU, BRIXO/SIINE 32 Ipeesbl 00J1acTH, KOHTPOJH-
pyemoit MAarHUTHBIM moJieM 3eMau,— Maruurocgepsl. [IBe cucreMsl TaKUX ClIyT-
HUKOB II0]] Ha3BaHUEM «IJIEKTPOH» ObLIU 3amylleHbl B auBape u uioxe 1964 r.,
a ¢ ampens 1972 r. HavaThl 3alyCKHU CIENUAJU3UPOBAHHBIX reauoreousmnye-
ckux o6cepBaropuii «IIporuos».

Kaxmas ns cucrem Kocmuveckux cranmuii «aertpon» (puc. 8, 9) cocros-
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MCKYCCTBEHHBIE CMYTHMKU 3EMNU

Puc. 10. OpbutansHan renmoreoduaudeckas obcepsatopmusa «lMporHos»

1 — paTuMK conHeuHOM oOpMeHTauuu; 2 — NNaTHOPMa C A[AATYUKAMM HAYYHOM annapatypel; 3 — aHTeHHa npuem-
HMKA [ANMHHOBONHOBOrO PAAMOM3NYYEHMRA; 4 — MAanoOHanNpPasnNeHHas aHie4iHa papuokomnneKkca; 5 — npubopHuii
KOHTeMHep; 6 — naHene conHe4wHoM 6artapeu; 7 — WITAHra MarHUTOMeTpa; 8 — aHTEHHA NPHMEMHMKA HWU3KOHACTOT-
HOFO W3NyYeHUs INEKTPOMArHUTHOro nons

Ja M3 [[BYX CIIyTHHKOB, BBIBOJMMBIX HA CYIIECTBEHHO pa3INYHbIEe OPOUTH C
MOMOLIBI0 OfTHOIl paKeThI-HOCHTEJs. Bricora amores mepBoit opOuTH Obl1a OKO-
J0 7 THIC. KM, a BTOpoii okoso 70 Thic. kM. BeicoTa mepures oGeux cocTaBisgna
~400 kM. KommiekcHBIl coctaB HayuHOIl ammapatypbl, GOJBIION HAKJIOH Op-
OuUTHl U OJHOBpPeMEeHHOe NpOBeeHIe M3MepeHHil Ha CIYTHHKAaX ¢ OOJBLIUM U
MaJIbIM amoreeM I03BOJIHJIM OTKDPHITH PsAJ HOBHIX sBJeHHIl B 00JacTAX MarHu-
Tocepsl, KOTOpble paHee He HCCIEIOBAJINCH HM OJHUM KOCMHYECKUM ammapa-
TOM, U, YTO 0COOEHHO Ba;KHO, IIPU Pa3IUYHBIX B3auMHBIX mososkeHusax ComxHua
o 3emiu.

Beicokoamoreitusie ciyTHuKU «[Iporuos» o6mafaoT 3HAYUTENHHO OOIbIIMME
BO3MOJKHOCTSIMU TIPOBEJIEHUS KOMILIEKCHBIX MCCJIEOBAHUIl IIPOLECCOB COJHEY-
HOIl aKTHMBHOCTH M MX BJINAHUA Ha uduyecKue sABJIeHUS Ha 3eMie, B ee 0Ju-
FKAMIINX OKPECTHOCTAX M B Me)KIIaHeTHOH cpefie. OHu 3amycKaloTCs Ha OpOUTH
¢ BbicoToil B amoree okosno 200 Teic. kM u B mepuree or 500 mo 900 kM, mpuuem
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MCKYCCTBEHHbIE CNYTHUKU 3EMIIU

OOJBIINHCTBO OPOUT COPUEHTHPOBAHO B IIPOCTPAHCTBE TAKUM 00pPa3oM, YTOOBL
MPOEKINA JUHUHU aIlCH] HA IIOCKOCTh SKJIMIITUKY B MOMEHT BBIBO/IA CIYTHHKA
Oblma Omuska K HampasieHuio Ha Conuine. Haxomsch Ha Takoit opOuTe, CIyTHUK
cmoco6eH 0XBAaTUTh H3MEPEHUAMHU TPH CYIIECTBEHHO Pa3lNYaIOIINecs: M0 CBOMM
cBoiicTBaM 00JIaCTH IPOCTPAHCTBA: COOCTBEHHO MarHUTOC(Epy, HEMOCpeICTBEH-
HO MPWJIETAION[YI0 K Hell MeKIIAaHeTHYI0 cpedy, Ha KOTOPYIO BIHMSHIE reoMar-
HUTHOTO MOJIA HPAKTHYECKN HE pPacHpPOCTPAHAETCA, U IOTPAHUYHYIO 00JacTh
B3aMMOJIENICTBUAA ¢ MarHUTOC(epoil CONHEYHOH MIa3MBbI, MOABEP/KEeHHYI0 Hau-
0OJBIINM BO3MYII[EHUSM.

O6umit Bug cnyruuka «IIporuos» moxasam ma puc. 10. K repmeruunomy
KOHTeHepy MUINHAPUYecKoil popmel muamerpom 1,5 M u gmunoit 1,2 M, BHyTpH
KOTOPOr0 HAXOOATCA PagMOTeIeMEeTPUYECKUN KOMIIEKC ¢ 3alOMHHAIOIIMMU
ycTpoiicTBaMy, CUCTEMBI Y9HEProNMUTAHMS, TEPMOPETYJINPOBaHUA U GOPTOBOIL aB-
TOMAaTHKHU, KPENATCS MAaHeIU COJHEeYHBIX OaTapeil, mpueMHO-Iepedaolue aH-
TeHHBI 1 HayuyHble mpuGopsl. Macca coytauka 845 kr. OH OpHeHTHPOBAaH Ha
CoaHIle ¢ TOYHOCTHI0O B HECKOJIBKO IPAaAyCOB IIyTeM 3aKPYTKH OTHOCHUTEIHLHO
IPOMOJIBHOI ocu ¢ mepuogoM BpaiteHus oxomxo 120 c¢. B cocras mayunoit am-
mapaTyphl BXOAAT TPUOOPH! [JIs U3MEPEeHUN PEHTTeHOBCKOrO M PAINOU3IYYeHU I
CoaHIla, 9HEPreTMYeCcKOro, YriaoBOr0 paclnpeieleHns 1 WHTEHCHBHOCTH YaCTHUI]
COJTHEYHOH M MAarHUTOC(EpHOM IJIa3MBl, XapaKTePUCTHK MATHUTHOTO IIOJIA
B MEJKILIAHETHOM M OKOJI03eMHOM IIPOCTPAHCTBE, 3apPAJOBOTO COCTaBa U Bpe-
MEHHOTO XO/la TaJIaKTHYECKNX KOCMUYECKUX Jydeil U SHEePrUYHBIX YaCTHII, Te-
HEePUPYEMBIX B COJHEYHBIX BCOBIIIKAX, WHTETPAJIBHON /O3Bl paguallim
0T YaCTHUI[ PA3INIHOTO MPOUCXOKAEHUS U IP.

N3sydenuio mpoiieccos, MpoUCXOAAIINX B MarHutocdepe u monocdepe, CiIy-
JKaT TaKKe AKTUBHBIE JKCIIEPUMEHTHI B KOCMOCE — HCCJEI0OBAHUE IIOBEIeHUS
3apsyKEeHHBIX YacTHUIll, UHKEKTHPYyeMbIX ¢ BeIcOTHBIX paker. Ilo cBoeit MeTo-
nuke momoOubie usmepenus, Hauateie B CIIA B 1969 r., npubaukaores K uc-
CJIe[OBAHMIO IJIa3Mbl B Qu3nyeckux naboparopusax Ha 3emie. IlepBblie axTus-
Hble YKCIePUMEHTHI M0 mporpaMme «3apHUIla» OBLIN HAYaThHl B HamIeil cTpaHe B
1973 r. u mpopmoikens! B 1975 . ¢ HcHONb30BaAHMEM YCTAHOBIEHHOII HA MeTeo-
posoruyeckoir pakere MP-12 siexrponHoit myiuku, paspaboransoit B Uucruryre
saextpocBapkn uM. E. O. Ilaroma. OHu mo3BOIMIM IONYYHUTH PAN HAHHBIX O
mporieccax B noHocgepe Ha BoicoTax okoao 100 KM mpu HAJIMYUM MCKYCCTBEH-
HOTO MCTOYHNKA MOHM3AI[MH, B YACTHOCTH O (PM3NYECKOU IIPUPOJie BOSHUKAIOIET O
[pPH MHIKEKI[UU CBEYEHHUs, 0COOEHHOCTAX reHepanuy PafloBONH U UX PAcCesSHUN
Ha HOHOC(EepPHBIX HEOMHOPORHOCTAX W Ap. Bosee closkHBIe BKCIIEPUMEHTH IO
30HIUPOBAHAI0 MarHUTOC(Hephl OBICTPHIMU 3JIEKTPOHAMH M MOHAMM U 00pa3oBa-
HUI0 MCKYCCTBEHHBIX MOJSAPHBIX CUSAHUN OBLIM ocymiecTBJeHB B 1975 r. B pam-
KaX coBeTCKO-(ppaHIly3cKoil mporpaMMbl «Apakc» u mo mporpamme «Crosox»y.
ITpoBegenne sKCIEPMMEHTOB € 3JIEKTPOHAMH OCOOCHHO WHTEPECHO, TOCKOIBKY
OHH II03BOJIAIOT 30HAMPOBATH arMocepy Ha OOJblie PACCTOAHHUA, MEpeMe-
IasCh U3 OMHOTO MONYLIAPHUA B JPYroe 3a BpeMs, COCTABIAIINee T0JIU CeKyH-
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MCKYCCTBEHHBLIE CNYTHUKHU 3EMJIN

nel. B cBolo ouepenb MCHONb30BaHWE MOHOB [aeT BO3MOKHOCTD IOJIHEEe M3YydYaTh
CTPYKTYPY 2JeKTPUYECKUX IOJIell, UX BINSHUE Ha MPOIecCHl YCKOPEHUs YaCTHIL,
MeXaHU3Mbl IJIa3MEHHOH HeYCTOHUYMBOCTH. B 3KcmepumMmeHTe «Apakc» NydoK
yacTUI] ObLT BBIOPOIIEH JIEKTPOHHON WYIIKOI, MOTHATONI HAa pakere Haj
o-soM Hepremen B Tuxom oxeane. Haxomsich kaxk OB B TpyOKe BOKPYI «OIIH-
paroleiicsi» Ha 3Ty 00JacTh MAaTHUTHON CHJIOBOM JIMHUH, OH CIiepBa yOalsalICcA
ot 3eMJix TOYTH Ha 2D THIC. KM, & 3aTeM [OCTUTaJ MAarHUTOCOMPSKEHHON TOYKH
B CEBEPHOM IOJIYLIAPHH B pailoHe ApXaHTelbCKa, BO30YKIasd dMUCCUHM aTOMOB
u Monekysa armocepsl. B sxcmepumenrte «Cmosox» ¢ MOMOLIbI0 KYMYJISATUB-
HOTO B3PBIBHOTO YCTpOIiCTBA ¢ BHICOTHOH paKeThl MHKeKTHPOBaJCA Gapuii, mo-
HU30BABIIUIICA IOJ MAeHCTBHEM COJHEYHOTO KOPOTKOBOJHOBOTO H3JIyYeHUS,
TaK 4YTO IOcHefyolllee OBUKEHHEe YaCTUI] KOHTPOJIUPOBAJIOCH TeOMAarHHUTHBIM
noaeM. 3meperus nedopManuu NyIKOB NpU ApeiiOBBIX ABIKEHUIX DJIEKTPO-
HOB U HMOHOB CIOCOOCTBOBAJNM BBIACHEHHIO psfa IPOLECCOB B OKOJ03eMHOI
mIasMe.



IV

UCCJIEQOBAHUSA
BEPXHEN ATMOC®EPbI U HOHOCOEPDI

NcenepoBanns, npoBefeHuble HA HCKYCCTBEHHBIX CIHYTHUKAX M BBICOTHRIX
paKeTax yYeHBIMH Pa3HbIX CTPAH, MOJHOCTHIO M3MEHUJIN HAIIH IpPeCTaBICHUS
00 OKOI03eMHOM KOCMHYECKOM IIPOCTPAHCTBE, BBIABIUIMA TJIy0OYaiflIve HPUYMH-
Hble CBA3M MEKIY AeAaTeqbHOcThI0 COMHIIAa ¥ MHOTMMH IIpolieccaMu B atMocge-
pe 3emian. BoapmIMHCTBO COBPEMEHHBIX MPEICTABIEHUN O CTPYKType M Bapua-
UAX MapaMeTpPoB HelTpanabHOil atMocdepsl Ha BBHICOTAX HPUOIUZUTENBHO OT
150 mo 1500 kM 00s3aHO TAHHBIM 00 DBOJIONMH OPOUT UCKYCCTBEHHBIX CIIYTHH-
KOB 3eMiu. ITH [aHHBIE MO3BOJSAIOT IOJYYHTEH JOBOJHHO IEABHYIO U HEMPOTH-
BOPEUNBYI0 KapTUHY.

OpHuM u3 BasKHeMIINX pe3yJbTAaTOB SABIIOCH OOHapy;KeHHe CYL[eCTBEHHO
OuHaMuuecKoro xapakrepa armocgepst Beime 100—150 kM. ¥V moBepxHOCTH
3eMil B CpeHNX LIMPOTAaX MpeJeNbHbIe M3MEHEHUS TEMIIePAaTypPhl He MpPEBBI-
wator 50—60°, npumepHO B 3THX jKe Npefelax KoJeGJjeTcs TemIlepaTypa B
mpejiesiax MepPBBIX CTA KINIOMETPOB HAJ 3eMHOIl MOBEPXHOCTHIO — B cTpaTocde-
pe u Me3ocdepe. B 10 ;xe Bpemsa Beime 100 kM, B TepMoctepe u 3K3ocdepe,
BapUalllyl TeMIepaTypsl NPUOIN3UTEIBHO HA TOPANOK BEJIUYMHBI OOJbIIE.
Co0TBETCTBEHHO 3aMETHO M3MEHAETCS IJIOTHOCTH aTMOC(EpHI.

OcHOBHBIE BapuaIluu TeMIIEPATYPHl U IIOTHOCTH YCJIOBHO MOKHO Pa3feNuTh
Ha aBe Oosbmme rpymnmsl. K mepBoit oTHOCAT Bapuanuu, CBA3aHHBIE C COJIHEY-
HBIM KOPOTKOBOJHOBBIM H3JIyY€HUEM, PA30TPEBAIOLINM BepXHIOK armocdepy
U 3aBUCAIINM OT COCTOSHUSA COJHEYHOl aKTUBHOCTH U BpeMeHH cyTok. Cioza sxe
MOKHO OTHECTH 4acTO HabaomaeMyio 27-THEBHYIO MOBTOPAEMOCTh B Koueba-
HUAX IJIOTHOCTH, CBSA3AHHYIO ¢ mepuoaoM cobctBenHOro Bpamtenus ConHna mpu
HAJMYMH [INTENbHO CYLIECTBYIOL[UX JIOKAJbHBIX aKTUBHBIX objacTeil Ha ero
noBepxHOcTH., Bropas rpynma Bapuanuii o0bluHO mojpaspeisiercs Ha 3ddext
TeOMATHUTHBIX BO3MYIIEHHWIl 1 COIOCTABUMBI 10 BeJIMYUHE C CYTOYHHIMH Ba-
pHALUAMHI MOJYTOH0BON 3PdeKt. ITa rpymnma, OYeBHIHO, CBA3AHA C BO3/ENCT-
BHeM IOTOKOB COJHEYHOiH mia3Mbl Ha MarHutocgepy 3emau. [lomumo naszsan-
HBIX OTM@YEHBI OTHOCHTEJIHHO HeOONbIINEe IIMPOTHBIE M CE30HHBIE KOJeOaHMs
TeMIIePaTypHl U IJIOTHOCTU BepXHeil arMocdepshl, a TAKKe BOJIHOBHIE IBIKEHUS
¢ aMmuTyaoi Ao 25% u mepmojaMm OT HECKOABKAX MUHYT [0 HECKONBKUX Ya-
COB, CpPe[ll KOTOPHIX YETKO BBIAENANTCA 8- um 12-4acoBble NPUJIMBHBIE MOIBL.

Haubonee cunbHble U3BMeHEHUA BepPXHAA aTMocdepa IpeTepleBaeT B Tede-
Hue 11-7TeTHero IUKJIa COTHEYHOU aKTUBHOCTH., TeMmepaTypa Ha BBICOTaX OKO-
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MCCINEAOBAHNS BEPXHEM ATMOCMEPHI M MIOHOCMEPSI
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Puc. 11. PacnpepeneHus Temnepatypbl T M NNOTHOCTM P BepxHen aTmocdepsl 3emnu
B 33aBMCMMOCTM OT BbICOTbI C YYETOM BPEMEHM CYTOK M YPOBHS CONIHEYHOM AKTUBHOCTM

1—4 — pHeBHbI2 M HOH4Hble NPOGMAM TemnepaTypsl NPM MWHMMAnNbLHOW M MakcMmanoHoW ¢asax 1l-netrero con-
HEUHOrO UuuKNa; 5—8 — pHeBHble W HOYHblE NPOGMAM NNOTHOCTM NPH MHMHUMANBHOW M MAKCUManNbHON a3ax
i1-neTHero CONHEYHOro UMKNA; 9 — AHEBHOK NPOdUNL NNOTHOCTH Npu Haubonee BLICOKOM YPOBHE CONHEYHOM
AKTUBHOCTH

Ji0 300 kM usmenserca 8 reuenne cyrok or 600—800 K B mepuog MuHuMaIbHOM
¢daser comneunoro mukiga o 1000—1400 K B mepuom mMakcumanbHOU ¢asbl.
Takum o0pasoM, cpejHHe TeMIlepaTypHble BapualuM HA BepXHeil TrpaHuIle
repmocdepsl (BbIIIE KOTOPOIl POCT TeMIepaTypbl, 00YCIOBIMBAEMBI MPAMBIM
(IOTJIOIEHNEM COJIIEYHON KOPOTKOBOJHOBOH pajualui, MPaKTHYECKH ITPeKpa-
maercas # atMocdepa CTAHOBUTCS H30TEPMUYECKOIT) COCTABISAIOT NPHMEPHO
600 K. Opnako 3a cuer pasorpeBa IIpu reOMarHUTHBIX BO3MYILEHUAX MPeIeIb-
iiie usMeHeHusA temmepatypbl moryT mpesbimath 1000 K, ocoGenno B BbiCOKO-
MUpPOTHLIX obnacTsax. Uro Kacaercs MIOTHOCTH, TO B TOJABI MUHUMYMa COJHeY-
IOl aKTUBHOCTH BepXHAA aTMmocepa C:KUMaeTcsi, a B rofbl MaKCUMyMa pac-
mupsercsa. [Ipu aToM ¢ yueToM CYTOYHBIX UM IOJYTOAOBBIX Bapuanuil CpeaHss
IVIOTHOCTL HA BhIcOTax oKoso 300 KM M3MeHseTCA B HECKOJBKO pas, TOrfa Kak
na Beicorax H00—600 kM Gosree ueM B cT0 pas (puc. 11).

3 M. B. Keagpil, M. fI. MapoB 33



MCCNELOBAHMSA BEPXHEM ATMOC®EPHI U MOHOCMEPHI

OcoGeHHO peryJspHBIA XapaKTep HOCAT CYTOYHbIE BapHAI[MM TEMIIEPaTypHI
M TJIOTHOCTM: MHHUMAJbHbIE 3HAYeHHA 00OMX BTUX IMapaMeTpPOB IPHXOASATCH
npubIN3UTEIBbHO HAa 4—5 9 yTpa, TOrJa Kak TeMIleparypa JOCTHTraeT MaKCUMY-
Ma B 16 4, a HauboabLIas MIIOTHOCTH HAOMIOMAETCA HA 2 4 paHbIIe. ITO CBA3a-
HO ¢ 0COOEHHOCTAMHU (POPMUPOBAHUS CYTOYHOTO aTMOC(EepPHOro B3MAYTHA U aT-
MocgepHoit quHaMuKO#. ATMocdepa HoaBep:KeHAa HANOOJBIINM CYTOYHBIM H3-
MenenuaM Ha BeicoTax 400—500 kM. C yMeHbIIEHNEM COJHEYHOI aKTUBHOCTH
MaKCUMYM CYTOYHBIX BapHaI[dil cMellaeTcsa Ha 0ojiee HU3KUE BHICOTHI.

Bonbuoit mHTepec mpeacrasiser Hpupojga Bapualuii, CBA3aHHBIX C reoMar-
HUTHOM aKTUBHOCTHIO. [lajke mpU OTHOCUTENHHO CIa0BIX F€OMATHUTHBIX BO3MY-
L[eHUAX HPOUCXONAT II00aJIbHEIE N3MEHEHUA TeMIepPaTypsl U IIOTHOCTH BEPX-
Heil aTMocdephl, MpUYeM OTHOCHTENbHBIH 3(PPEKT 3TUX BO3MYIEHUIT 0COOEHHO
BEeJINK B MUHUMYyMe I[UKJIa COTHEYHOil aKTuBHOCTH. Bo BpeMs CHJIBLHBIX MarHHT-
HBIX Oyph B 30HAX WOJAPHBIX CHUAHWII permcTpupoBajiach TeMmIeparypa [0
3000 K. Nsmenenus mioTHocTH gocturalor Ha BeicoTe 000 KM B CpeHUX LIA-
porax BochbMu pas. IloxyrogoBass Bapuaus mIOTHOCTH MPOSABIAETCA B HATMYNT
IBYX MaKCUMyMOB: B MIOHe—HIoJe i (MeHbIIero MakcumMyMa) B AeKaGpe—sH-
Bape. OHa oxBaTbiBaeT 0OJIBIIMIL, YeM CYTOYHAs BapUALHsA, JUAINA30H BBICOT —
or 90 mo 1200 kM. HauGonpine namenenus miotoctu (mo 3 pas) HaGIIOANT-
csa BOauau 500 KM, 3aBucHMMOCTH OT (pa3bl COTHEYHOro HMuKJIA moutu Her. Ilpu-
9UHBl 3TOl Bapumamuu [0 KOHI[A He -BHISACHEHbI, BOBMOYKHO, OHA CBA3aHA C
MPOUCXOAALNMY N3MEHEHUSAMY IeJHOMINPOTHI IIEHTPOB AKTUBHOCTU COTHEYHBIX
MATEeH, HO He UCKJIYeHO, 9TO B OCHOBE JIe)KaT Ce30HHBIe N3MEeHeHHUs, IIPONCX0-
IAllre B HIDKHe# atMocgepe — Tpomocdepe u crpatocdepe.

Macc-crieKTpoMeTpHUYeCKHe UCCAeOBAHUA HA PaKeTaX W CIyTHHKAX I03BO-
JUIA TMOJYYUTH MOBOJBHO MONHYI MH(OPMAIHIO O cOCTaBe BepxHeil armocde-
psl 3emun. Beuto ycranoBieHo, uTo or moBepxHOCTH A0 BbicOTHI 110—120 KM
COCTaB HeNTPaJbHOI aTtMoc(epsl OCTaeTCAd MPAKTHUYECKH IMOCTOSHHBIM M IIOX-
nepsKuBaerca TypOyJNeHTHBHIM IlepeMelinBaHueM. Brime 3Toro ypoBHsA us-za
YBeJMYEeHUA CPeHell NIuHbl ¢cBOGOHOTO Mpobera 9acTUl] HAaYNHAETCA TPaBUTA-
nquOoHHO-TUPdy3nOHHOE pasjmeleHne rasoB, COCTAB aTMocepbl H3MEHAETCH
COTJIACHO 0apoMeTPUYeCKOMY 3aKOHY OTHENbHO [JS KajKJoil ra3oBOil COCTaR-
asromeit. Hannune guddysuonHoro pasgernenuss Ha BbicoTax okoio 120 M
BIepBbie OBLIO 3apEerHCTPUPOBAHO IPH I0JETaX COBETCKUX TreoPu3nmuecKux
paxer B 1959 r.

CocraB aTMocdepbl Ha GOJBUINX BHICOTAX PeLIAONINM 00pa3soM 3aBHUCUT OT
remnepatypsl. [Ipubausurenpuo 1o 180 KM coxpaHsercs oCHOBHAs COCTaBIAN-
mas atMocepsl y 3eMHOIT IOBEPXHOCTH — MOJEKYJAPHBIA a3oT. Boine mpeos-
Jagaer GoJee JETKUIl aTOMapPHBIA KUCJIOPOJ, 06pa3yoIIUiica Mpu AUCCONUAIINN
MOJIEKYNl KUCJOpOJa IOf feiicTBueM yiabrpaduoseroBoro usiayueHus ComaHna.
Ha eme 66mbmux BeIcOTax atMocepa COCTOMT M3 CAMBIX JIETKHX ra3oB — Te-
aus u Bojopoga (puc. 12). B 3aBucuMocTH OT TeMIepaTyphl OTHOIICHHE Telus
K aroMapHOMY Kmciaopony MmakcuMaiarHo Mexny 500 u 700 kM, a Bogopoja
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Puc. 12. Mopens HeilTpanbHOro coctaBsa BepxHeM atmocdepbl
3emnu (cpepHue ycnosus CONHEUYHON AKTMBHOCTH)

Mo ocu OpAMHAT — BLICOTA HAA NOBEPXHOCTLIO, NOo ock abcumcc 7 — KoHYeH-
TPayus HeMTPanbHbLIX KOMNOHEHT

s reauio — meskny 900 u 1800 km. Ilpu sToM ecim KoHIUeHTpamusa asoTa
U MOJIEKYJIAPHOTO KHCIOpOJAa B BepxXHeil armocdepe yBeIUYMBAETCA IIPU
BO3pacTaHUU TeMIIepPaTypPhl, TO IJiA BOJOPOAa, HA060pOT,— MPH Pa3orpeBe aTMO-
cdepbl pacTeT GROPOCTH ero yoeraHusa B KOCMHYECKOe NMPOCTPAHCTBO (Juccuma-
usa) u cofepranue B arMocepe magaer. OmHaKo Ha GOJBIIMX BBHICOTAX BOJO-
pom Bcerga mpeoOmamaer. Bojee ciokHBIe Bapuaium IIpeTeplieBaeT TeJuid,
OTHOCHUTEJbHOE COJIePKaHHe KOTOPOrO IOBHIIIAETCA B MUHUMYME COJHEYHOI
AKTUBHOCTH, IIPUYEM B JIETHEM IMOJYILIAPHH OHO MeHbIIe, YeM B 3UMHeM (Tak
Ha3blBaeMoe «3UMHee TejimeBoe B3ayTHe»). IToT 3PPeKT o0cobeHHO 3aMeTeH
Haj momocamu: Beiire 600 KM comepsKaHue rejusA HAM 3UMHUM IIOJIOCOM IIPU--
6musurenpHo B 10 pas Gosblie, yeM HAJ TETHUM.

B nocieguue rogs Bce Gosee cephbe3Hoe BHUMAaHUE YIENAETCA KOMILJIEKCHO--
My U3yYEHHMIO COCTaBa, TEMIEPATypPhl M ILIOTHOCTH BepXHe#l aTMmocepsl B MX
B3aMMOCBA3H, NMPOBEJEHUI0 KOOPAMHUPOBAHHBIX HCCIENOBaHHiIT aTMOCHEPHBIX
[apaMeTpoB BO BCEM [MAalla30HE BBICOT, OT CTpaTocdepsl J0 OCHOBAHHUA IK30-
cdepsl (KpUTHYECKOTO YPOBHH, ¢ KOTOPOTO HAaYMHAETCA MUCCHIIAIMA) M C IIH-
POKMM OXBATOM IO mImpoTre u goirore. [iaa m3aMepeHmil UCHOAB3YIOTCA Pa3HO-
o0pa3Hble METOMbI, IpPHYeM OOJbIIOe YNCJI0 HN3MEPEeHHIN OCYI[eCTBIAETCS
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OJHOBPEMEHHO PA3MIUYHBIMU NPUOOpPAMU, YTO MO3BOJAET IPOBOAUTH HEOOXOM-
Mble CONOCTABIEHUS U CBOAUTH K MHHUMYMY WHCTPYMEHTAJbHbIE M METOAMYE-
ckue omuOku. Cpemm 3THX HCCIEOBAaHUI BAKHYIO POJb UIPaloT HEMOCPECT-
BEeHHbIEe M3MepeHUs PA3IUYHOr0 TUMA ABUKEHUIl, BKIIOYAIOIIUX 30HAJILHBIE U
MepUIIOHANbHbIe BETPHI, BEPTUKAJIBHBIA IePeHoC, NINPOKUN CIIEKTP BOJHOBBIX
nporeccoB. Boabiioit uHTEepec BHI3BANO O0HAapYys;KeHHe B TepMocepe ropusoH-
TQJIbHBIX 30HAJBHBIX BETPOB, KOTOPble BO3HUKAIOT IOJ MEHCTBHEM 0apUyecKux
rpafiieHToB, 00pa3yloUuxcsa H3-3a HEePABHOMEPHOTO pasorpeBa arMocgepsl u
nyroomux co ckopoctsamu 100 u Gomee m/c. VI3 ananmsa BEKOBBIX M3MEHEHMI
HAKJOHEHUI OpPOMT CHYTHUKOB OBLI CAelNaH BBHIBOJ O CYIIECTBOBAHUHM B Cpefi-
HeM OIlepe;Kalolero BpauleHus BepxHeil arMocgepst Ha BbicoTax 150—450 kM
(or 1,1 g0 1,6 pasa mo OTHOLIEHHIO K YTJOBOH CKOPOCTH BpalleHUS 3eMIN Ha
JKBaTOpE).

NcnonbaoBanne CIyTHHKOB W PaKeT MMO3BOJIMJIO II0-HOBOMY IOCTABHTH H3Y-
YeHHE CTPYKTYPHl HMOHOC(EpPHI, dIEKTPOHHON W MOHHOH KOHIIEHTPALLMH M TeM-
nepatypsl. CoBeTCKHe HCCIIeI0BaTeIN HCHOJIL30BATH B OCHOBHOM TPHU METOMA:
HU3yYeHUe CBOMCTB KOTePEHTHBIX PAJMOBOJH, M3Iy4aeMbIX ¢ 0opra CIIyTHUKA
UM pPaKeThl; YCTAHOBKY Ha CIIyTHHKE PA3INYHOr0 POAA 30HIOB-JIOBYIIEK 3a-
PSIIKEHHBIX YaCTHI[, [AOIIUX BO3MOKHOCTH OTOMPATH YaCTHUIBl C OIpe/eJeH-
HBIM 3HAaKOM 3apsja U JUAma3soHOM YHEPruil, I MeTo] MMIEJAHCHOTO 30HAA —
u3MepeHUe DIEKTPOHHOI KOHIEHTPAIUU 10 U3MEHEHUI0 eMKOCTU aHTeHHHI, II0-
MeIljaeMoil B mi1asMmy.

Bouto nayuyeno pacmpepesenue 3JeKTPOHHOH M MOHHON KOHIIEHTpAIUI HA
rJIaBHBIM MaKCHMYMOM HOHH3anuu A0 BbicoThl Oosee 1000 KM, mcciieoBaHbI
BapUalMi COCTOSTHUS MOHOC(EpHI, CIeKTPhl HOHOCHEPHBIX HEOJHOPOJHOCTEH U
rpajiieHThl DIEKTPOHHOM KOHIeHTpanuu. V3aMepeHNs 3IeKTPOHHOM TeMIepary-
pbl TIOKA3aju, 4TO B THEBHOE BPEeMs OHA HAaMHOrO IPEBOCXOJUT TEMIEPATypy
HeHTpaabHOI arMocepsl. ITO CBA3AHO C TEM, YTO 3JIEKTPOUHI, 00pa3oBaBIINe-
cd B pe3ylIbTaTe MOHU3AIUU aTMOC(EPHEIX ra3oB yJIbTpaduoIeTOBHIM U3IyYe-
HueM CoJIHIIA, TAK Ha3bIBaeMbIe «CBeKue» (POTOIIEKTPOHBI, UMEIOT M30BITOY-
HYIO 9HEPruio, KOTOPYIO IepefaioT B MpoLecce COYJAPeHUIl DIEKTPOHAM, MOJe-
KyJaM X aToMaM CpPeJIbL.

B uccrnegoBanusax Ha MCKYCCTBEHHBIX CIIyTHUKAX 3eMJIH OBLIO IPOCIEKEHO
pacmpefeieHlle M COCTAaB IIOJIOKUTEIHHBIX HOHOB M HUX INHPOTHHIE BapHAIMU
no Boicor mopsaaka 1000 km. IloayyeHo Goablioe KOJTHMYECTBO MAacC-CIIEKTPOB,
Ha KOTOPBHIX YETKO BHU/HBI MOHBI MOJEKYJSAPHOTO M AaTOMApHOrO0 KHCJIOPOJa,
OKICH a30Ta, BOAOPO/ia, 00HAPY’KeHBI 3HAUUTEIbHbIe BapHAI[Ii HOHHOTO COCTaBa
B 3aBHCHMOCTH OT MECTHOTO BpeMeHH M HEKOTOPHIX ApPYrux (aKTopoB. ITH
M MHOTOYHUCIEHHbIE 3apy0e;KHBIe pe3yJAbTAaThl HAJH BO3MOKHOCTH MOCTPOUTH
MOJeJIb cocTaBa MoHOC(epH, MoKa3aHHyIo Ha puc. 13.

Husxuune ciaou wonocdeps! g0 BBICOTH mpuMmepHO 150 KM COCTOAT mpeumy-
LIeCTBEHHO M3 MOHOB okmcu azora NO'. B comocraBuMBIX KoauvecTBax IIpHU-
CYTCTBYIOT 3/lech HOHBI MoJIeKyIsApHOro Kucaopoaa O.*. Haunnas ¢ atorg ypos-
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Puc. 13. Mogenb MOHHOro cocTasa BepxHel aTmocdepsl 3emnu
(cpeaHHe ycnosus CONHEUYHOM aKTUBHOCTHM)

Mo ocu opaMHAT — BbICOTa HAaA NOBEPXHOCTbIO, No ocu abcumcc — KoHueHTpa-
umus; n(X+) — koHyesHTpauus uowos, Ne — anekTpoHos

Ha 10 Bercot mopsagka 800—1000 kM morocdepa B roffbl MAKCUMYMa COJNHEUHOI
AKTUBHOCTH B OCHOBHOM COCTOUT M3 MOHOB aToMapHoro kuciopoma O, a B me-
puoJ MUHUMYMa YPOBeHb NpeobiiafaHus 3Tux noHoB cHinKaercs 10 600—800 km.
C Beicorsr npuGausurensao 1000 KM HaYuHAETCSA 30HA MOHOB aTOMapHOTO BO-
noposia — mporoHocgepa. Briag MoHOB reus Ha BceX BHICOTAX OTHOCUTENBHO
HeBesuK (cM. puc. 13).

Ha Boicorax oxomo 100 kM ObLiu 0OHApPYIKEHBI B 3aMETHBIX KOJMYECTBAX
HNOHBI METAJLIOB — MaTHUA, ejie3a, KaJbIUA U KPEeMHUs, UMeIIue, Mo-BUIU-
MOMY, MeTeopHoe mHpoucxos;jaeHue. J[peii) sTUX MOJNTOKUBYIIUX IOHOB B yC-
J0BHAX GOJBIINX TPAMEHTOB BETPOB HA TeX K€ BHICOTAX HPUBOMUT K IHOSBIE-
HUIO Tall HaseIBaeMoro cmopagmyeckoro cios K. BooGge, cregyer momguepk-
HYThb, YTO BETPOBBIE [BMKEHHS B BepxHeil aTMocgepe BHI3HIBAIOT DPa3IMYHBIE
Bapuanun noHocgepHBIX IapaMeTpoB U, B YaCTHOCTH, IOSBJIEHHE HEOMHOPO.-
HocTeil BeJeACTBHE BO3SHUKAIIEr0 MPH ATUX JBIKEHUAX IIEKTPUUECKOTO MOJIA.
CymecTBoBaHMe 3JeKTPUYECKHUX TIOJeil B BepxHeil atMocepe moTBepIKAaETCS
uccieioBaHneM peiioBbIX IBUKEHUI 3aXBayeHHBIX YaCTHI[ B MarHurocgepe.

I'pomagrOoMy mporpeccy Hamnx 3HAHHIA O (PUBHYECKUX YCJIOBHAX B BepX-
Heii aTMocdepe U Houocepe B CHILHONU CTEIEHH CIIOCOGCTBOBAJIO BHIACHEHHE
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oIpefeIAIOINNX dHepreTHYecKuX (PakTOpOB M M3yUeHHE KOMIIIEKCA Pa3HO00-
pa3HBIX (POTOXMMUYECKUX PeaKIuil, COMPOBOMKIANIINX TPaHCHOPMAIUIO TIOTO-
KOB COJIHEYHOTO KOPOTKOBOJHOBOrO uaiayueHus. Ot appeKTUBHOCTH IpOTEKaro-
LIUX PeaKIUil U THHAMIYECKUX MPOIECCOB IIIaBHBIM 00pa30M 3aBUCHUT TEILIOBOI
Oamanc arMocepsl Ha GOJBLINX BHICOTAX M HAOJIOfaeMble 3HAYHTEJILHBIE W3-
MeHEHHS CTPYKTYPHI, TeMIepaTypsl U ILNIOTHOCTH. B ompefeneHHOil cTemeHn
TMOITBEPIRAIOTCA TIpeJicTaBlIeHus o 0ojiee CYLIeCTBEHHOIl, 4YeM CUUTAJOCH pa-
Hee, CBA3U DTUX N3MEHEHUI ¢ ToBefleHNEM aTMocdepsl B HILKeJe:KaIUX 00Ja-
cTtax. B wactHOCTH, HECOMHEHHO Ba)KHYI0 POJIb B pa3orpeBe BepxHeil atmocde-
pPHl MrpaeT 3HePrusA BHYTPEHHUX TPABUTAIMOHHBIX BOJH — Pa3HOBUJHOCTH
HU3KOYACTGTHHIX AKYCTHYECKUX BOJH, TeHepUPYEeMBIX B OCHOBHOM MPHJIUBHBI-
MU CHJIAMH B TIpolleccax IIJIAaHETAPHON IUPKYIANMM W KPYIMHOMAcUITaOHOTO
BETPOBOTO IepeHoca B Tpomocdepe.

UccaemoBanusa cTpyKTYpHl u Bapuanuil HefiTpasibHOII BepxHeil atMocdepsl
HMeIOT UCKJIIOYNTEIbHO BajyKHOEe IpaKTudyecKoe sHayeHue. OHu 0oGecIieunBamOT
BO3MOJKHOCTH HAJ[@}KHOTO BBIBOJIa MCKYCCTBEHHBIX CIYTHHKOB HA pacyeTHHIE
OpOUTHL U TMPOTHO3WPOBAHUS BPEMEHM X CYIECTBOBAHHUS, MOJyUeHHEe HEe00XO-
AUMBIX TOYHOCTeil IpU pacyerax aKTHUBHBIX U IMACCUBHBIX CHCTEM OpHEHTAIlMH,
crabuausanuu 1 YOPaBAAOIUX BO3AENCTBUII MPH MAaHEBPHPOBAHMH KOCMITYe-
CKUX ammaparoB u T. m. V3yveHue CTPYKTYpsl u AuHAMHKH HOHOC(EpH — ee
BpPeMeHHBIX BapHaIuil, IPOCTPAHCTBEHHBIX HEOMHOPOTHOCTE!l, BHE3AaIHbIX BO3-
MYIIeHHiT — M03BOJIMJIIO IOBBICUTH HA/I€}KHOCTH MPOrHO3MPOBAHUSA YCJIOBUI pa-
TMUOCBSI3MH.

O6uine HOBBIX JAHHBIX 00 0COOEHHOCTAX BepXHeil arMocdeps! U noHOCHephI
7 BO3MOKHOCTH MX O0OOIIEHHSA B PAMKaX TEOPETHYECKUX MOJeseil CTHMYJIHpO-
Ball BO3HUKHOBEHHE HOBOHl HAayKu — adPOHOMHH, KOTOpasg B IOCJegHHe TOMbI
oboralaercsa pesyJabTaTaMd HCCIET0BAHHUIT P MOMOIIM KOCMHYECKHUX alIapa-
TOB BepXHuX atMocdep cocequux mianer — Benepst u Mapca.



'

UCCNEQOBAHUA MATHUTOCODEPHI,
COJNHEYHOIO BETPA

Wccnenosannsa Ha UCKYCCTBEHHBIX CHYTHHMKAX 3eMJM M MEKILIAHETHBIX
KOCMUUECKHX allaparax MO3BOJILIM cPOPMYJIMpPOBATh MO KpailHell Mepe Kauve-
CTBEHHYIO, & B PAMie CIy4YaeB M KOJNYECTBEHHYIO KAPTUHY (PU3MYECKUX IIPOIeC-
COB, NMPOTEKAIIINX B OKOJO36MHOM IIPOCTPAHCTBE HA PACCTOAHUAX B [ECATKHU
I COTHH 3eMHBIX PafiiyCcoB, U UX CBA3H C MPOIECCAMU B MEKILJIAHETHON cpejie.
JToMy IpesKie BCEro CIOCOGCTBOBAJNO OTKPHITHE PafMAIIOHHOTO I0Sca, M3Y-
UeHMe KBA3UCTAI[HOHAPHBIX XaPAKTEPUCTUK M [AUHAMHYECKHUX IPOI[ECCOB B IO-
TOKaX COJHEYHON IIJIa3MBIl — «COJNHEYHOM BeTpe», HCCIe0BaHUEe 0COOGeHHOCTEl
€ro B3aUMOJEHCTBUA ¢ MarHUTHBIM mosieM 3emuu. Ilepen reodusukoii mocras-
JIeH PAJ CIOMKHBIX 3a/lay, CBA3AHHBIX C BHIACHEHNEM MeXaHU3Ma Iepefaud UM-
MyJabca U YHEPTHU COJHEYHOTO BETPAa BHYTPh MAarHUTOCEephl M INPOIECCOB UX
nepepacnpeieJieHns1, ¢ YeM B CBOIO OuYepe b HEMOCPEICTBEHHO CBA3aHbI Mpolie-
MBI TIPOMCXOKEHUA 3aXBAUEHHON pajualiy U TaKUX TPAHUO3HBIX SBIEHUI
MPUPOJIBI, KAK MATHUTHbIe OYPH U MOJSPHbIE CHAHUA.

IJKCIepUMEHTAJIbHOE IIOATBEPIKEHIE TEOPeTHYECKUX IIpeCKAa3aHuil 0 Cy-
[IECTBOBAHUU B MEJKIJIAHETHOM ITPOCTPAHCTBE MOTOKOB ILIa3Mbl B Pe3yJbTare
HeIpePHIBHOTO TUIPOAMHAMMYECKOTO PAaCIIUPEHNsA COTHEUYHOl KOPOHBI B IPaBH-
ranuoHHoM moJie COMHI[a ABIIOCH KPYIHBIM Pe3yJIbTaTOM KOCMUYECKUX HCCJIe-
JIOBaHUIT yyKe BCKOPE IMOCJIe 3aMyCcKa MePBBIX CIYTHUKOB U KOCMHYECKHUX PaKeT.

HaGmomenusa muasMbl B MEKIJIAHETHOM IIPOCTPAHCTBE BHE MArHUTHOTO
moJiAA 3eMJu BIepBble GBUIM OCYLIECTBJIEHBI HAa COBETCKMX KOCMHUYECKUX paKe-
Tax, 3amylleHHBX K Jlyne B 1959 r. 3T HabaiomeHus, IMPOBOAUBIINECH IIPU
MIOMOILI[M TPEX3JIEKTPOJHBIX JOBYUICK 3aPAMKEHHBIX YACTHUI[, MOKA3AJH, YTO yIKe
Ha BbIcOTe OKOJI0 20 ThIC. KM HAj 3eMJeil KOHIEHTPAIHUA 3aps)KeHHBIX 4Ya-
ctun nagaer npubausureabHo no 100 uactunm/cm®. OmHOBpeMeHHO GBLIM 3ape-
ructpupoBanbl uayume ot CoslHI[a TOTOKY HOJOKHUTEIbHBIX HOHOB HA PACCTOSA-
Huax Gosee 100 Thic. KM oT 3eMiH, MIOTHOCTh KOTOPHIX OKa3ajach BCEro He-
cKoubKO yacTuil B 1 cM® IT0 mMO3BOMMIIO CIeIaTh BBIBOM, YTO OLEHKH BEJUYMH
TIOTOKOB U KOHIIEHTPAIlMM 3aPSAKEHHBIX YACTHUI[ B MEKIIAHETHOM MPOCTPAHCT-
Be, cymectBoBaBuIne A0 1959 r., 6s1mu 3aBeimens npuMepHo B 100 pas.

N3MepeHnsa xapaKTePUCTHK COJHEYHO IJIa3Mbl Ha aMepPUKAaHCKUX CIIyTHH-
Kax IOJTBePAWIM Pe3yJbTaThl 3TUX HCCJeN0BaHMil. BelIn ocylecTBiIeHsl mps-
Mble M3MEPEeHUA HANPABIEHHBIX CKOPOCTEHl IIOTOKOB MOHOB COJHEYHON IJIa3MBI,
KOTOPBIE OKA3ajuch OJM3KMMHU K BEeIUYMHAM, MPE[CKa3bIBABUIMMCA paHee Iu-
HAMH'IeCKOIl MOJIeJIbI0 MeKITaHeTHOI IrasMel, mopsagka 400 km/c. Tocaenyro-
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e [JIUTeNbHble M HelpepbiBHbIE HAOMIOEHNS TOTOKOB COJIHEYHON MNJIa3MBI,
TMPOBOAMBIINECA HA COBETCKUX M aMepPUKAHCKUX KOCMHYECKHX ammaparax,
OKOHYATEeJHHO IOATBEPAILIN TUIOTE3Y O coHeyHoM BeTpe. OHU MpUBEIHN K BHI-
BOMY, YTO YAaCTHUI[BI COJTHEYHOTO BeTpa 00JadaloT dHEPTUSAMU B JECATKU BJIeli-
TPOHBOJBT [JIAA DJIEKTPOHOB U mopsAaka 1 9B faa mpoToHOB M 4YTO TMOTOKMH
BTHX YACTHI[ BMECTE C «BMOPO’KEHHBIMU» B HMX MArHUTHBIMU IOJAMHU CYIECT-
BYIOT MTOCTOSTHHO ¥ 3AIOJHAIOT MEKILIAHETHOE ITPOCTPAHCTBO.

K unrepecHnIM pesyibTaTaM NpHUBeNH IlepBble HAOIIOMEHUs HeHTpabHOI
KOMIIOHEHTHI ME)KIJIAHETHOIN Cpefbl ¢ IOMOIIBI0 aNNapaTyphl, YCTAHABIMBAB-
nieiica Ha aBTOMATHYECKMX MEJKIIAHETHBIX cradnusax. /laHHBIe permcrpanuu
UHTEHCUBHOCTH COJHEYHOTO YJIbTPa(dHOJETOBOTO U3IYYeHHUs, PACCESHHOTO MHa
aToMax BOMOPOJA, MO3BOJMJIM 3apeTHCTPUPOBATL HPOTSHKEHHYIO BOJOPOAHYIO
KOpOHY 3eMJiM, mpocThupanilyocs a0 paccrosHuil B 20 3eMHBIX PajguycoB, TNe
KOHI[eHTpaIua oKasajach pasHoii 1—10 atomos/cM®. B Mexmuanernoit cpepe
KOHI[EHTPAI[MsA HeHTPAJBbHOrO BOJAOPOJA elle MeHbIne, npubGiausurtenbno 10~*—
10~* artomoB/cM®. ATOMBI HEHTPAJBLHOrO BOMOPONA HAXONATCH, NO-BHIIMOMY,
B PaBHOBECHH C Ype3BBIYAHO pa3pesKeHHON MeKIJIaHeTHOH IJIa3MOIl

3HaYNTEeJIHHO YTOUYHUINCH HAIIM ITPEACTABJIEHHA O CTPYKType MArHUTHOTO
OJIST KAK B OKPECTHOCTAX 3eMJIM, TaKk M Ha GOJBIINX yaajeHusx or Hee. llep-
BBIe M3MEpPEeHUS MATHUTHOrO IOJA 3eMiu ObLIN MpoBefieHbl Ha TPeTheM COBET-
CKOM HCKYCCTBEHHOM CIIyTHHKe M TIPOJOJIKeHBl Ha cmytHuHKax cepuit «Hoc-
Mocy», «JaexTpor», «IIporHos», a TakKe Ha KOCMHYECKUX paKerax. JTH H3Me-
PeHHsA MO3BOJUIN ONPeJeJUTh CTeMeHb COOTBETCTBUS PA3MIUYHBIX MATHHUTHBIX
KapT peainbHOMY pacmpepesnenuto nojis Hapg teppurtopueit CCCP. C moMomisio
cnyTHHKOB «HKocmoc» Oblia mpomsBeleHa MeTajbHAas MarHUTHAsA CHeMKa HaT
949 semmuoii moBepxHocTH. B pesyinbrarte mosyuensl maHubie 06 0COGEHIOCTAX
r00abHOTO pacipeejeHnus BeJIMYMHBI M HAIIPABICHUA TJIAaBHON KOMIOHEHTHI
TeOMarHUTHOTO TIOJIA, T. €. ero IIOCTOSHHOII COCTaBJIAIONIEH, OmMpeaeIaeMoit
HCTOYHUKAMH BHYTPH 3eMJH, U TpOCJeKeHa B3aMMOCBA3b TJABHOTO IIOJA C
mepeMeHHOiT cocTaBIAIIIel, Co3aBaeMOoil BO3eiicTBUEeM BHEIIHUX UCTOYHUKOB.
ITorennuan MarHMUTHOrO MOJA elje €O BpeMmeH l'aycca pasiaraloT B pAm IO
cepuueckuM pyurnusam. Ha BricoTax morera CIyTHUKOB MarHUTHOE TOJIE TIOJI-
BepKEeHO cuiAbHBIM Bapuanusam. Ilpu ero Teoperuueckom onucauuu tpedyercs
HCI0JIB30BAThH 0OJIBIIOE YMCJIO FAPMOHUK. ¥ IOBJIETBOPUTEIbHOE IIPEICTABIEHIIE
DKCIIePUMEHTAJNbHBIX JAHHBIX [aJI0 pasiosKeHue ¢ mcmoibdoBanueM 120 xond-
¢unuenTos rayccosa psaga. Bonbioil nHTEpEC MPeNCTAaBIAIT TaAKMKe JAHHBIC O
HelepUOAMYeCKNX U3MeHeHHAX (0 BEKOBOM XOfle) 3JIEMEHTOB TeOMATHUTHOTO
TMOJIsA, TIOCKOJIBKY OHU HeCYT I[eHHYI0 HH(POPMAIMIO O CJIOMKHBIX (PU3MUECKUX
mpolieccax THPOMAaTrHUTHBIX TeYeHHH M KoJeGaHUil, TPOUCXOAAIINX B 3€MHBIX
Hefpax, X CO3JAIOT OIpeeJeHHbIe MPeAMOCHIIKN IJIA X JYYlIero monuMaHus
¥ TMPOTHO3UPOBAHUS M3MEHEHUS HATIPSKeHHOCTH TOJIA.

NccnemoBannsa xapakTepUCTUK MEKIIJIAHETHOTO MATHHUTHOTO MOJA TOKa3a-
J¥, 4TO MarHUTHBIE TIOJIA B MArHUTHO-CIIOKOIiHOEe BpeMsa OJU3KH K 3—O TraM-
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Puc. 14. Cen'ropHaa KBa3MpaauanbHaa CTPYKTYpPa MEXNNaHeTHOro MarHaMTHOro nons

MaM, a mpu GOJLUINX BO3MYLIEUHAX MOTYT JOCTHIaTh BEeJIUYNHBI B HECKOILKO
mecatkop ramM., CpemHee HampaBleHMe BEKTOPA MATHUTHOTO TMOJA JIEHKHT
B IUIOCKOCTH BJKJIHMITHKM, CaMO IIOJIe MMeeT CEeKTOPHYI0 KBas3MpagHalbHYIo
CTPYKTYPY, U €ro CUJIOBbIe JUHUM U30THYTHI B CHUpalb ApXxumena BCIEICTBUC
spamienus CoJHIIA, ¢ KOTOPHIM OHHM JKECTKO CBA3AHBI, TAK YTO YTOJI MEXKIY
CILJIOBOI JIMHWEH U pauaJbHBIM HalpaBieHMeM Ha opOuTe 3eMJIH B CpeHEM
paseH okono 55° (puc. 14). Bmecte ¢ Tem HaGaomaiauch clyyam 3HAYUTENb-
HOTO0 M3MEHEeHNA HANPABJEHHUA IIOJNA OTHOCHTENbHO 3TOil JiHuM. MOKHO
HIPeJIIONIOKUTh, YTO TOJe 0GJafaeT BOJOKHUCTOIl CTPYKTYpoil uM3-3a TiIo0aJib-
HOTO XapakTepa KpasuaunoibHoro mojia CoJHIa, CINIBHO PACTAHYTOTO IMOTO-
KaMH COJIHEUHOTO BeTpa.
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B coBpemennoit KocMuueckoit pusnKe Ype3BHIYANHO AKTYaJbHONl SBIAETCS
11po6GieMa B3aUMOJENCTBUA HEOECHOTO Tejla € IMOTOKAMHU COJHEYHON IIJIAa3MBL
[Ipupoma mpemocTaBHIa B paclopsiyKeHHe MccieqoBaTeseil HeCKOJIBKO IIpUMe-
POB 00TeKaHUs, MPUHIMINAIbHOE OTINYNAE KOTOPHIX COCTOMT IpEsKae BCEro B
TOM, 00JIaflaeT JM MJaHeTa COOCTBEHHBIM MAarHUTHHIM IojeM. Hpaiitnumu mope-
JAMH cIyKar objagaiolme CHIbHBIME moiasaMu Semiusa u Hmurep, ¢ omHoit
CTOPOHBI, U MIPaKTUYeCKU JuineHHble modeit JIlyna u Benepa — ¢ upyroii, xors
B cryuae Benepsl apdekT B3auMoOfeiicTBUS M3-3a HAMIUYMA aTMOc(epbl HOCHUT
CylIeCcTBeHHO MHOI XxapaKrep, 4eM B ciaydae JIyubl. IIpomesxkyrounbie ciydam
npeacraBiagior coboii Mape (cmaGoe marmurHoe moie, ecTh armocdepa) u Mep-
Rypuii (3aMeTHOe MarHUTHOe Mmojie, arMocdepa IMPAKTUYECKH OTCYTCTBYET).
B cBowo ouepeap umewinuit Hambosee cuabHOe MaruutHoe moJe IOmurep mo
pPAAY ocobeHHOCTeil MOXO0K Ha IYyJNbcap, B YeM IPOABIAETCH OOLHOCTH (hu3u-
YeCKUX MEXaHU3MOB, [eHCTBYIOIIUX HA pPasjUvYHBIX 00BeKTax BO BceseHHoii.
Mzl orpaHMYMMCS 3[[eCh CXeMaTHUYEeCKUM PacCMOTpPeHNeM (PU3UUYECKOil KapTUHBI
HauboJsiee M3YUEeHHBIX IPOI[ECCOB B OKPECTHOCTH SeMIIH.

3eMiia TIOCTOSTHHO «O0yBaeTCA» COJMHEUYHBIM BETPOM, KOTOpPHIi medopMmu-
pyer reoMarHuTHOe moJie Ha Goapumiumx paccroguuax (mopspgka 10 3eMHBIX pa-
auycoB Ry) U cHOCUT Ha HOYHYIO CTOPOHY CHJIOBBIE JIMHUHU, BBIXOMAIIME U3 10-
JNSAPHBIX paifloHOB. ITH CHJIOBHle JIMHUU U CBA3AaHHAA C HUMU IJIa3Ma 00pasyioT
MATHUTHBIA muteiip 3emiin, cocToAIMIT M3 ABYX BerBeil (CUIOBBIX TPYGOK),
pasfmesieHHBIX «HEeHTPATBHBIMY» CJI0EeM, B KOTOPOM HANPSKEHHOCTDH TOJA OJIN3Ka
K 1 ramme. MarnurHblii nureiig 3eMian mpocrupaeTcs Ha paccTOsHUE He MeHee
1000 R,, a y FOniurepa, obaaroniero sHaunTeabHO GoJlee MOUTHON MarnuTocge-
poil,— Ha HECKOJBKO aCTPOHOMUYECKUX eJUHHUIl, BO3MOKHO, 3a opbury Caryp-
Ha. Tak Kak COJHEUYHBINI BeTep SABJIAETCS CBEPX3BYKOBBIM, TO NP OOTEKaHUU
MarauTocepsl o0pasyercs ygapHas BOJIHA, IPOXOAs Yepe3 KOTOPYIO IJIasMa
CHJbHO YILIOTHSETCS, & CKOPOCTH ee MajaeT HUKe CKOPOCTH 3BYKa. Me:rmy
YJapHOIl BOJHOM UM TpaHUIell MarHUTOC(EpH PACIONOKEeH CJIOH ropsveil, Typ-
OyJIM30BaHHOM CONHEYHOH TJIA3MBI C CHIBHO (UIYKTYUPYIOIIMM MAaTHUTHBIM TIO-
jJeM — Marautocioir (puc. 15), TONIIIMHA KOTOPOTO BO3PACTaeT ¢ POCTOM YTJIO-
BOTO pPaCCTOSTHUA OT J00OBOl TOYKM, OHAKO MOYTH He 3aBUCHUT OT CTETeHU
reoMarHuTHOil Bo3MyIllneHHOCTH. BOam3u 71000BOil TOYKHU TOJIIMHA TEpPeXOMHOI
oGimacTu cocraBiser B cpenHeM 2—4 R, Jra mepexomHasa o6jacTh, MO-BUIU-
MOMY, IBJIAETCS OCHOBHBIM pe3epBYapoM yacTHUIl, MOMONHAIINX paguaIiiOHHbIii
mosic. Bosbiyo posib B 3TOM IpoIlecce UTPAeT CIOi CTOJh Ke TOpPAUeH IIa3MBbl,
PACIIOJIOKEeHHBIN MEKIY CeBePHON W I0)KHOU BeTBAMHU uureiipa 3emuau (iras-
MeHHBI cJ0ii). B 11eoM MOKHO cKasaTh, YTO TOMOJOTHA MarHUTOCHEpHl H 110-
JI0}KeHNe ee TPAHUIBl (MArHUTONMAy3bl) OIpeeldsseTcss MHTEHCUBHOCTHIO (CKO-
pPOCTBI0 M IJIOTHOCTBIO) HATeKAIOI[e#dl COMHEYHON IJIa3Mbl U BIMSHUEM MEH-
MJIAaHETHOTO MAarHUTHOTO TIOJIA.

PapguaumonHbil mosic mpeacTaBiaser co0oil 3aMKHYTYIO 30HY 3apsAKEHHBIX
4acTHUIll, 3aXBAaYeHHBIX MArHUTHBIM II0JIeM 3eMIH, PacCIPOCTPAHSAIOUIYIOCA Ha
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Puc. 15. Obwan KapTMHa OKONO3EMHOrO KOCMMYECKOro NpocTpaHcTBa (CTPyKTypa MarHu-
Tochepbl 3eMnNKu, MOAENL B3aMMOAEHCTBMS C CONHEYHBIM BETPOM)

paccTOSIHNE B JECATKU THICAY KUJIOMETPOB OT ee moBepxHocTu. Cpenusasa suep-
riAg 3aXBa4YeHHBIX YACTHUI] BHYTPH MarHUTOC(Ephl 3HAYMTENHHO IPEBbIIIAeT
JHEPrUI0 YaCTUI| B HEBO3MYIIEHHOM coMHeuHoil mia3Me. Cieayer 3aMeTUTh, YTO
(IepBOHAYAJIbHOE pasfeseHne 30HBI 3aXBAYEHHOU pajUAalUU HA «BHYTPEHHUI»
I (BHEUIHWI» I0fca OIpeNIelanoch 0COOEHHOCTAMU IPUMEHABINECA almapa-
TYpHl M B HacTOAlLEee BPpeMA HOCUT HECKOJbKO YCIOBHBI Xxapakrtep. Besa 06-
TacTh PajUalUOHIBIX MOACOB 3aMOJHEHAa IPOTOHAMH U 3JIEKTPOHAMH, OJHAKO
AX YHepreTHYeCcKuil CIeKTP M HHTeHCHBHOCTL U3MEHAIOTCA IO Mepe yAaleHus
or 3emian. Ilo3TOMy HPOTOHBI M 3JIEKTPOHBI PA3HBIX YHEPIUH HUMEIT MAaKCH-
MyMbI pacipefeseHuil Ha pasiMYHBIX paccTogHuAX oT 3emiun. Bo «BHyTpeH-
HeM» II0Sice Ha paccTogHuUAX MeHee 3 R, M BO BHemHeil 30He 3aXBauyeHHON
paguanuu, MeKAy 4 u 6 Ry, MOTOKM 3JIEKTPOHOB C 9HEPTHeHd B IECATKH U COT-
HU THICAY 3JEKTPOHBOJBT CYIIECTBEHHO MpeobaagaloT Haj MOTOKaMH MPOTOHOB,
a B IPOMEKYTOUHOIT 06JacTH Mpeo0aajaoIuM OKa3aJuCh MOTOKU NPOTOHOB
C 3HepI‘I/IHMH B COTHU THICAY U MUJIJINOHBI 3HeKTpOHBOJII)T.

CrpyKTypa, IUHAMHUKA pafMallliOHHOIO IO0fACa M Pa3HOooOpasHble HPOIECCHI,
IpoTeKalllue B MarHuTocepe U HA ee TpaHMIle, BCECTOPOHHE H3YyaJuch Ha
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cnyrankax «HKocmoc», «daextpon», «IIpormos», Ha KOCMHYECKHX paKeTax.
Bosabinyo posib chirpaln TeopeTHYecKue HCCIeN0BAHUA MO PU3UKe OKOI03eM-
HOM IIIa3Mbl, BCKPBIBUIME PAJ BAKHBIX IPONECCOB HH)KEKIUHM, YCKOPEHUA U
ootepb gactull. CpemHAA IUIOTHOCTH YACTHUI[ B PafUaIlIOHHOM IIOACE PEryJiu-
pyercsa GajlaHCOM MeKAy MCTOYHMKOM IocTymieHus u morepsamu. Ilo cymecr-
BYIOIMM IIPEJCTABIEHMAM OCHOBHON WMCTOYHMK YaCTUI[ — 3TO 3JIEKTPOHBI U
IPOTOHBI, TePeHOCHMbIe BO BHYTpeHHHE 00JacTd MAarHuTOCHEpsl ¢ ee rPaHUIbI
QIYKTYUPYOIUMI JIEKTPUYECKAMI W MATHUTHBIMHU IIOJNSAMH, a IIOTEPH OI-
pelensioTca riaBHbBIM 06pa3oM paccessHMEM OBICTPBIX YACTHUI[ HA BJIEKTPOMATr-
HUTION TYypOyJIE€HTHOCTH, MCTOYHIMKOM KOTOPO# B Maruutocdepe CIYKUT IHK-
JIOTPOHHAA HEYCTOWYMBOCTH, XapPaKTEPHBIMU IIPOABJICHUAMH MEXaHU3MA IHK-
JIOTPOHHOII HEYCTOWYMBOCTH, COIPOBOKAAIOIUMUCS BBICHIIAHUEM YaCTHUIL,
ABIATCA IMYJIbCUPYIOIINEe IOJAPHbIE CHAHUA, PAa3IUYHble TUIHI HU3KOYACTOT-
HBIX M3JIy4eHHii MarHuTocepHOro IPOUCXOKIEHUS, BO30OYKIEHHE MHUKPO-
OyJIbCAIMIA MArHUTHOTO IIOJIA.

YacTuns! 3aXxBaueHHOIl paguamuu, 3a0JHAINe MArHUTOCHEpPY, ABIKYTCH
[0 CJIOKHBIM TPAeKTOPUAM, OIpeJessAeMbIM BpallleHHeM BOKPYT CIJIOBOM JIH-
HUU, KosebaHUEM MeKAy MOJyUIapUAMU U MOJATOTHBIM apeiidom. Ecau yrou,
o0pa3yeMblil BEKTOpAMH CKOPOCTH YacTHIIBI W HAMPSKEHHOCTH MATHHTHOT(
moJsi (MUTY-YroJi) B pailoHe OTpaKeH#MsA (3ePKAJBHON TOYKH) He obpalaercst
B 90°, yacTuIa coXpaHSeT CKOPOCTh IOCTYNATEJLHOr0 [ABIMKEHHUA M THOHET
[pU COYMAPEHUAX ¢ aTMOCHEPHBIMI ATOMAMU M MOJIEKYJIaMIM.

Uacrungsl, tepseMble B atMocepe 3emin, ObLIM BIIEPBbIe 3apPEerMCTPUPO-
BaHBI HA TPEThEM COBETCKOM HCKYCCTBEHHOM CIIyTHUKe. B mambHeiilem BbIsc-
HUJIOCH, YTO IIOMHUMO 30H INOJAPHBIX CHUAHWHA MHTEHCHUBHBIE IOTEPH YaCTHUI[ MO-
IyT MPOMCXOAUTH B 00JACTAX OTPHUIATEIbHBIX TEOMAarHUTHBIX AaHOMAaJuil,
npeskge Bcero B paiioHe IOHo-Artnantuueckoit amoMamun. Oco0eHHO Bask-
Has Posib B 3TUX mporneccax HKHO-ATIaHTHUECKONl aHOMAJWU CTaja fCHA
mocjie U3MePeHUil Ha BTOPOM COBETCKOM Kopalie-cIIyTHHKe, Korja oGHapy:Ku-
JIaCh BBICOKAS MHTEHCHMBHOCTH YAaCTHI] OONBIINX DSHEPTUHl HA MAJBIX BBICOTAX
B 9ToM paitone. Ilepenoc yacTui ¢ 6OJBIIMX BBICOT M MX BBICHIIAHHE B 00JacTU
aHOMAaJIMM B pe3yJbTaTe aKTOB PACCeAHHMA Ha aToMaX aTMocgepbl U MAarHUTHO-
ro paccesHUsA MPUBOMUT K NPOCTPAHCTBEHHO-BPEMEHHEBIM BapualiaM HHTEHCUB-
HOCTH, KOTOpPbIe MOAPOOHO MCCJIEI0BAJNCh COBeTCKUMHN yueHbIMH. lloMumo
Me[JIeHHBIX MOTeph B PagUalMOHHOM I0Sce HAOII0maNuch OBICTPBIE YCKOPEHUS
u motepu (cGpoc) uyacTuI, BO BpeMs CHJIBHBIX MarHMTHBIX BO3MYLIeNwnii, pa-
nuanbHasa auddysus u ucKaykenue Apeiida vyacTHI[ IO BIMAHUEM TeHepupye-
MBIX B HOHOcdepe DJIEKTPHYECKHX Mmojeil u T. A. B meiom ke BHyTpeHuue
o0TacTu pamgMaIlMOHHOTO II0sCA OKA3aJUCh MTOBOJBHO CTAOMIBHBIMHI, MOTOKU
4acTHUI 3[ech MEHAITCA Majgo. UeMm Gosblie paccToOAHHE OT 3eMJIH, TeM 00Jb-
e Bapuanuyd MHTEHCUBHOCTH, 3aBUCALME OT IeOMAarHUTHON AKTHBHOCTH.

Ha rpannune marsurocgeps! mpu 0oOTEKAaHUHM COJHEYHBIM BeTPOM (OpMIU-
PYIOTCA CHCTEMBI 3JeKTpudYecKux TokoB. OHM BBI3BIBAIOT HedOpPMAIHIO CHIIO-
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BBIX JUHUI, a gefopManus BHEIIHNX dYacTeil MarHuTocepsl IPUBOAUT K
acuMMerpu4HOil (popMe pagmanuoHHOro mosca. VckakeHue (YOPMBI CHIIOBBIX
NTUHUIA OBLIO HEMOCPEJCTBEHHO H3MEPEeHO HA CHYTHHKE «JJIEKTPOH». 3HAYU-
TeJblible Bapualii MPOCTPAHCTBEHHOHN CTPYKTYPHl M pasMepoB MAarHUTOCHepHI
1107, BAUSIHHEM HM3MEHEHUS COJHEYHOIl aKTUBHOCTH MHOTOKPAaTHO OTMEYaJUCh
B oKcnepuMeHnrax Ha cuytHukax «IIporxos». Bo Bpems Momasix xpomocgep-
HBIX BCIIBIIIEK HaOIamach 0Co0EHHO CHIbHAs ee JefOopManUs CO CTOPOHBI,
obpamennoil 1< CoaHIy, U psApx XxapaktepHbX 3¢@eKToB Ha BHYTpPeHHeil rpa-
HHIe [ePeXOHOro cJosi 32 (PPOHTOM YJAapHOil BOJHEI, B MarHuTomayse.
Yactuupl pajuanioHHOr0 IMosica 006JafaloT 3HAYMTEIBHOI IpPOHUKAILIeil
cHOCOOHOCTBI0O U MOTYT CO3[aBaTh OMAacHBIe M03bl oOnyueHus. Ilosromy omgHOuI
u3 3a7a4, BO3JAraBIINXCSA HA CIIYTHUKHU y3Ke HA CAMBIX NMEPBHIX IOpax, CTAJIO
peryisipHoe HaGuioJleHUe 3a PajUAIMOHHOH OGCTAHOBKOIl B OKOJI03€MHOM KOC-
Moce. Ocobyi0 aKTyaJbHOCTH 3TH HabmiogeHus mpuobpenun B Hauade 60-x ro-
OB, IIOCJIe CEePUU BHICOTHBIX sAepHBIX B3pbiBoB. Haubonbmuii s3¢pdert BbIzBam
amepukaHckuil sxcepument «Crappuun 9 uoaa 1962 r., Korma B3pbIB GbLI
npoussenen Ha Bbicote 300 kKM Hapm o-BoMm [»komcrom B Tuxom okxeane. B pe-
3yJbTaTe HEro B BePXHOK aTMocdepy ObLIM HHIKEKTHPOBAHEI JJIEKTPOHBI C
foabuioit sHeprueit (mo 5—6 M»sB), u o6pasoBajiica MCKYCCTBEHHBINH MOSAC pa-
JIMalH, TPeCTABIABIINI 0cO0EHHO GOJBUIYI0 OMACHOCTH [JIA KOCMOHABTOB.
Tpaccsl moJeToOB MUIOTHPYEMBIX KOCMHYeCKHX Kopabueit Ha Bicotax 180—
450 KM mompo0HO M3yYaJHCh BO BPeMsA IOJIETOB KOPaGeil-CIIlyTHHKOB U CIIYT-
HukoB «HKocMmoc». IlpocraexuBanach CBsI3h B paclpeleeHUN HHTEHCUBHOCTH
BIIEKTPOHOB CO CTPYKTYPOil peajbHOro reOMarHUTHOTO IOJsI. BBLIN IOCTPOEHBI
paguanuoHHbIe KapTHI JJIA 9THX BBHICOT, H3yY€HA TOMOJOTUS 3aMOJHEHHUS KECT-
KUMH YacTUIlaMH 00JacTeil TeOMAarHUTHBIX AHOMAJUU M JMHAMUKA IIOCTEIeH-
HOTO CIIafla MHTEHCHUBHOCTU YaCTHUI[ UCKYCCTBEHHOTO IpoucxoskaeHus. Vckyc-
CTBEHIBIN paMallMOHHBI MOsC mMpaKTHuecKu ucue3d aumb K 1968—1969 rr.
st reousuky HauGOJBLINT UHTEpPEC TPEACTABISAET CPABHUTEIHLHO MAJO-
9SHEPruyHas KOMIIOHEHTA OKOJI03eMHOM HJIa3Mbl — «MSATKUE» DJIEKTPOHEI C 9HEep-
rusamu npubausurtenbio 1o 10 ksB u mporons ¢ sueprusMu go 100 ka3B, mo-
Jy4YuBIINE HA3BaHHME I€O0AKTUBHBIX KOPIIYCKYJ WJIU aBPOPAJIBHON pagualfuu,
MouHsle MOTOKM MATKHUX 3JIEKTPOHOB BIepBBIE OBLIN OGHApYKeHBl B HOYHOE
BpeMs Ha BbicoTax 1—1,8 ThIC. KM Ha TPETbEM COBETCKOM CIyTHHKE, YTO IOJI-
TBEP/MJIO TIPE/ICTABIEHHUS O BAayKHOI POJIM T€OAKTUBHBIX KOPIYCKYJ B dHepre-
THKe BepxHeit atMocgepsl. Ux BropikeHue B 3eMHYyI0 atrMocgepy, OUeBHIHO,
(IPOUCXOMIUT MOCJEe MOIHOTO YCKOPEHHUS BO BHELIHHX 00JACTAX MAarHuTocgepsl
yacTHI| COJTHEYHOrO BeTpa, 00JAfAIOUINX HPUMEPHO B THICAYY Pa3 MEHBIIMMII
aneprusivu. C MOTOKaMM aBPOPANbHON pagManuu MpU N3MEHEHUSAX COJHEYHON
aKTUBHOCTH HEMOCPEICTBEHHO CBSI3aHO BO3HUKHOBEHHE OMHOTO M3 KpacuBeili-
IIMX fBJIEHUH MPUPOABI — MOJAPHBIX CUAHUIL, a TaKyKe MAaTHUTHHIX OYPb U MHO-
THX [PYTUX COCTOSHUI BO3MYIIEHHOCTH HA MOBEPXHOCTH 3eMIHN U B ee OJm-
JKAfIINX OKPEeCTHOCTAX, TAKMX, KAK AHOMAJbHbIE MOTJOLIEHUS PAJMOBOJH B
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MOJIAPHBIX 00JIaCTAX, BapUallUH TeMIepaTypsl BepxHeil aTMocepbl, HOBBILIE-
HHOe CTeNeHU HOHM3AIMM B MOHOC(epe, BOBHUKHOBEHME HU3KOYACTOTHBIX 3JIEK-
TPOMATHUTHBIX U WHQPA3BYKOBBIX BOJIH, TOKOB B CJIaGONpPOBOJALIEH MOYBE U B
OKeaHax # Jp.

UccnenoBanusa sHepreTMIecKoro, yrioBoro (OTHOCHTENBHO MATHUTHBIX
CUJIOBBIX JIMHUII) U MPOCTPAHCTBEHHOTO PacIpefeieHua KOPIYCKYJIAPHOTO U3-
Iy4eHNs, IPOBOAUBILINECA HA CHYyTHHKAX «HocMOC», BBIABMIN DA MHTEPECHBIX
ocoGeHHOCTell B AMHAMUKE Da3BUTUSA COCTOSHUI reodm3uvecKoil BO3MYILEH-
HOCTH, 0COOEHHO B IEPUOMIBI BO3HUKHOBEHUA MOJNAPHBIX cusuuil. [lomspusie
CHAHUA IPOUCXONAT MpeuMylnecTBeHHo Ha BbicoTax oT 80 mo 150 KM, HO MOTyT
0XBaTHIBAaTh W TOpasgo OoJbUIMiT Auama3oH BbicoT, BIIOTH g0 1000 kM. Oum
00'BACHAITCA CBEYEHHEM aTOMOB U MOJIEKYJ] BepXHeill aTMocdephl B CIIeKTpalb-
HBIX MOJOCAX M JMHHUAX — [JABHBIM 00pasoM KICIOPOfa, as30Ta, BOAOPOJA.
ITUM cBeveHUEM OIpefelsercs HabGI0faeMas raMMa IBeTOB, Cpeu KOTOPBHIX
HauboJiee XapaKTepHBl KpacHbIe, 3€JeHOBATO-KeJThble U 0eso-roxy0ble TOHA.
ITpeoGmapgaromiuii IBeT 3aBUCUT OT TUMA CUSAHUA K BHICOTHI PACIOIOKEHNA MAK-
CUMyMa cBeYeHHUs. Pasamynble TUOBl HOJSPHBIX CHSAHUI BO3HUKAIOT B 3aBU-
CHMOCTHU OT BTOpKeHHS B atMocdepy 3JIEKTPOHOB MM MPOTOHOB M HEIOCPECT-
BEHHO CBfI3aHBI C OOLINMM «HANOJHeHNeM» MarHUTOC(ephbl, BapUALMAMHI Mar-
HUTHOTO TIOJA U TOKOBHIME cucTeMaMu B uoHocepe. Ilpu Gosbimoit B3auMHOi
00yCIOBIEHHOCTH BCEX BTHUX SIBJIEHUIl BAKHYIO POJIb NMPUOGPEIO OCYIeCTBIe-
HUe CKOOPJUHNPOBAHHBIX IPOTPAMM HM3MEPEeHHH HA COYTHHKE C OIHOBPEMEH-
HbIMH HaOMOIEeHHAMH Ha IIMPOKO PAa3BETBJEHHOII ceTH Ha3eMHBIX reoduau-
yeckux oGcepsatopuii. Takue mporpaMMbl NMpPOBOAMINCH B Halleil CTpaHe C
y4acTueM YYeHBIX APYTUX CTPaH B IEePUOAbl IIPOBEeHUA DKCIIEPHMEHTOB Ha
cnytHukax «Kocemoc-261», «Kocmoc-348» u «Opeoi».



Vi
WUCCNENOBAHUS CONHLUA

He Tonbrko yciaoBus B OKOJOIJIAHETHOM IIPOCTPAHCTBE, HO U HEIOCPENCT-
BEHHO HA IIaHeTe, U HpeK/e BCEro YCJIOBHA KU3HH Ha 3eMile, OIPeAeldsaoTCS
HamuMm cBetmwiom — Cosniem. IlpakTuyecknme moTpeGHOCTH weroBedecTBa
geymoauMo Tpedyror usyveHus pusuxku CosHIa, €ro M3IydyeHHit BO BCex mua-
Ma30HAaX SJEKTPOMATHUTHBIX BOJH M KOPHYCKYJspHoro uanyuenus. WHrepec
K M3yYeHHIO0 TeJno@u3uYecKuX ABIEHU o0yciaoBieH TaksKe tTeM, 410 ConHIe,
maroigee HaM WHGOPMANUIO O IpOILeccaX B 3Be3/laX, ABJIAETCSA YHUKAJIBHOI Ja-
OopaTopueil IJasMeHHBIX HCCIEIOBAaHMII M, BHAMMO, eIMHCTBEHHBIM [JOCTYII-
HBIM [JJA U3yYeHHSA eCTeCTBEHHBIM CTAI[MOHAPHBIM TepMOSJepPHBIM peaK-
TOPOM.

HNccmenoBanust Ha BHICOTHBIX Te0(PU3UYECKUX PaKeTax M CIEIHMAIU3MPOBAH-
HBIX COJNHEYHBIX cnyTHHKaX, 3amyckaBmuxca B CCCP mo mporpammam «HKoc-
mMoc» u «MHTEpROCMOCY, U HA I[EJIOM pPsifie aMEPUKAHCKHUX CIIyTHUKOB U BHICOT-
HBIX PaKeT MO3BOJIMIN U3Y4YUTh cieKTphl CoJIHI[a B HEIOCTYMHBIX MIJIsI Ha3eMHBIX
TEJIECKOTIOB YJIbTPa)HOJIeTOBON U PEHTTeHOBCKOH 00JIaCTAX, MONYYUTH TaHHEIE
0 TOJNApPU3aIlMM PEHTTeHOBCKOI'0 M TraMMa-H3JydYeHHUs, IPOCIelUTh BapUaluu
HHTEHCHUBHOCTH M3JIYy4YeHUS U OTAEIbHBIX CHEKTPAaJbHBIX XapaKTEPUCTUK C HM3-
MeHEHUEeM COJTHeYHOiT aKTHBHOCTU. B pesynbraTe OTKPHIINCH BO3MOKHOCTH MO~
poOHOro M3ydyeHUs MHOTUX SBIeHHII, MPOUCXOAAIINX B COJHEYHOH armocge-
pe — xpoMocdepe U KOPOHe, H3MepPeHNII TeMIIepaTyphl, MIOTHOCTH, XUMUAYECKO-
ro COCTaBa, CTPYKTYPHl AaKTUBHBIX 00JacTeil.

Oxasamoch, YTO aKTUBHBIE 00JACTH B KOPOHE, U3JIy4Yalol[le PEHTTeHOBCKUE
KBaHTHI, Ha3bIBaeMble KOPOHAJbHBIMU KOHJEHCAIlUsIMH, UMEIOT BBICOKYIO TeM-
mepatypy M Moryt cymecrBoBathb Ha CoJHIle B TeyeHHe AJIUTEILHOrO BpeMeHH,
mo Mecsua. Vanyuenne cosHeYHON KOPOHBI, TeMIepaTypa KOTOPOil coCTaBJser
1—2 MJH. TpagycoB, CKJIAaAbIBaeTCsA U3 MOYTU IIOCTOSIHHON KOMIIOHEHTHI, U3JIy-
YaeMoil HeBO3MYILIeHHOi1 Kopouoil («cmoroiiHoe CouHie»), u Gojiee ToOpsAYero
H3JIyYeHUs, BOSHUKAIOIIETO B aKTUBHBIX ee o0sacTax. Bropas yacTp usanyyeHus
MOJKeT CUIBHO U3MEHATHCS B 3aBUCHMOCTH OT KOJIUYeCTBA U CBOHCTB aKTUBHBIX
obiacreil. IT0 B CBOI0 O4Yepefb MPHBOAUT K TOMY, YTO OOLIUIl HOTOK KOPOTKC-
BOJIHOBOII pajuManuu MeHsgeTcsa ¢ XomoM 11-ieTHero ImuKiIa CONHEYHON AKTUB-
Hoctu. [leTaibHBIE MCCIE0BAaHNUA CBA3H YJIbTPAQHOJIETOBOIO U PEHTTEHOBCKOTO
u3nyveHus crnokoitHoro CosHIa ¢ BapUAIMAMU COJHEYHOTO PAJUOM3IYYEHUS B
IMaNa30HaX CaHTHMMETPOBBIX U [eI[MMETPOBBIX BOJIH, TaKe TeHePUPYEMBIX B
KODOHe, IIpUBEJIN K BO3MOKHOCTH CJEJUTHh 33 U3MEHEeHHAMHU HHTeHCHBHOCTHU
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TIOTOKOB COJIHEYHOH KOPOTKOBOJIHOBOE pafual(ud IO PagHuoJaHHBIM, MOJYyYae-
MBIM Ha 3emie.

Hocrmxenusn usnku ConHna 3a gBa MPOLIENIUUX AECATHIETHS MOCTABUIN
mepej YyYeHBIMH aKTyaJIbHbIe 3aJaud TIy0OKOro M3y4YeHUss MeXaHU3Ma TeHe-
paIuu COJHEeUHOIl 3HepPruM, OCOOEHHOCTEl TreHepamuu YacTHI[ ¢ Pa3THUYHBIM
3apPAMOBBIM M H30TOIMHBIM COCTABOM; MCCIeNOBaHUA (U3NUYECKUX ABJIEHHUI,
00yCJIOBIMBAOIINX BCIBIIIEYHYI0 AKTHBHOCTH; OBICTPOIIEPEMEHHBIX IIPOIIEC-
cos Ha CoiHIlE, MPOIECCOB YCKOPEHHS IIA3Mbl M M3BEPIKEHUS €€ B MeyKILIa-
HETHOE ITPOCTPAHCTBO; M3YYEHUS 3aKOHOB Mpeo0pa30BaHHA SHEPrHUH BHYTpEH-
HUX KOHBEKTUBHBIX [BHJKEHUN B DHEPrHi0 MATHUTHOTO IOJIA U ApPyTue QOpMbI
9HEepPTHUH.

B cBsA3u ¢ momyyaBIIMMHUCA OTPUIATEJIHHBIMU Pe3yJIbTATAMU JKCIEPUMEH-
TOB 10 PETHCTPAIUK Ha 3eMile IIPeJCcKa3bIBaeMOr0 Teopueil KOMMYECTBA BBICOKO-
dHEPrUYHBIX CONHEYHBIX HEHTPUHO, 06PA3yIONMXCA B IpOIecce SMEPHOr0 CUH-
Te3a reJiusg M3 BOMOPOJA, & TaK)Ke HEJaBHO OTKPBHIThIMH myJbcanusamu CoirHia
€ TIepUOJ0M OKOJIO 2,5 Y 0CTPO BCTAJ BOIIPOC O TOM, UMEET JIN COJHEUHAS AHEPTHs
TepMosiiepHoe mmpoucxokaenue. OueBumHO, pelraloNiuil OTBET HA BTOT BOIPOC
HagyT SKCIEePUMEHTHI 0 OGHAPYIKEHHUIO COJHEYHBIX HEHTPHUIIO HU3KHX JHEp-
TUii, IpeJCKa3aHUsA TeMIla PerucTpPaIui KOTOPBIX B OTJHMYHME OT HEHTPUHO BbHI-
COKMX DHepruii He 3aBHCAT 0T Mojeiu renepanuu suepruu Coxnna. [as storo
moTpedyeTcsa UCIONb30BaHUE B KauecTBEe [ETEKTOPOB He XJIopa, Kak 3To OBLIO
mo cux mop, a rajiua u gutus. CosmaHue CHENUATILHBIX YCTAHOBOK HEHTPHMH-
HOUl acTpodU3UKHU, PaclojiaraloliuXcad B NIyOOKHX IIAXTaX IOf 3eMJeil, CBA-
3aHO ¢ OOJIBLIMMHU 3aTPATaMU, OMHAKO BaKHOCTH JAJbHENIIEr0 PasBUTHS HTOTO
HalpaBieHusd, B TOM uncie oA ¢usuku ColHIa, He BHI3HIBAET COMHEHHIL.

Qusuyeckaa mpupopa BenbimeK Ha CoslHIle TaKMKe 0CTAaeTCA MOKa, K COKa-
JeHUI0, 0 KOHNA He MOHATOH. C 3TMM TPAaHAUO3HBIM HPHPONHBIM ABIEHUEM
CBA3aHO OIPOMHOE BbIJIeJIEHNE DHEPruU, HHTEHCHBHOE PEHTTEHOBCKOE U3Iy4de-
HUe, CUIbHbIE N3MEeHEeHUs CIEKTPAJIbLHOTO COCTABa MOTOKOB YIbTPaduoIeTOBOTO
U3JIyYeHUs, MOIIHBIE BBIOpOCH IMasMbl. Befyumias posb B TEOPETHYECKUX U
HKCIIePUMEHTAIbHBIX HCCIeOBAHNAX (PU3NYECKUX MPOIECCOB U ABJIEHUIl, 00y c-
JIOBJMBAOIINX U COINPOBOKIANINNX (JeHOMEH BCIBIIIEK, B pa3paboTKe METOIOB
UX IPOTHO3MPOBAHMA IIPUHAJIEKUT COBETCKUM y4eHbIM. V3yuenue mpocTpaH-
CTBEHHOM CTPYKTYPHI M JUHAMHUKU PA3BUTHUA CONHEYHBIX BCIIBILIEK II03BOJIIO
YyCTAHOBUTH, YTO OHU HEMOCPEICTBEHHO CBA3AaHBI ¢ MAaTHUTHBIMHU IOJNAMU Ha
MOBEPXHOCTH COJNHEYHOI (oTocepsl U YTO B aKTHBHBIX O00JACTAX CO3MAIOTCA
MOILIHbIE TOKOBBIE CHCTEMBI, rje cuia ToKa mpesbimmaer 10'"A. Maruurnas
dHeprusA HaKamuBaeTca Hapx orocdepoit, B comHeuHoil atMmocdepe (xpomo-
cepe ¥ KODOHE), B BUMI€ TOKOBBIX CIIOEB BOJM3U HYJEBBIX JUHUI MarHUTHOTO
moJisz, rae mocruraer 10% spr. HauGomee 060CHOBaHHBIMH ABJIAIOTCA IPEICTAB-
JeHUs 0 MeXaHu3Me BCIBIIIKN KaK O [0CTaTOYHO XOPOIIO M3BECTHOM IIpoIlecce
MJIa3MEHHON HEYCTOMYMBOCTH, ITPOABJAIIIEMCA B Pa3JIMUYHBIX acTpoduamue-
cKux 00BEKTaX, yCTAHOBKAX TepMosiAepHoro cuute3a u ap. Ilpm paspymenun
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TOKOBBIX CJIOGB U W3MEHEHHH CTPYKTYpPbHI IIOJA BCJIE[CTBAE HEOTHOPOMHOCTH
IBIJKEHUH B TaKOH CHUJBHO 3aMarHM4YeHHON miuasMe (Tak HasslBaeMoe Iepe-
coelIIHeHMe CHJIOBBIX JIMHUI) ITPOMCXOAUT B3PHIBHOE BHICBOOOKIEHUE BIEKTPO-
MarHUTHOM 9HEPrud. ITO MPUBOAUT K YCKOPEHUIO YACTHUI[, TeHEePAI[II MOIIHBIX
(I0TOKOB KOPOTKOBOJIHOBOTO U3JIy4YeHUs, BHIOPOCY FOPAYHX IJIa3MeHHBIX CIYCT-
KoB. Tag, jKeCTKoe PeHTreHOBCKOe M3IydyeHHe, IO-BUAUMOMY, O0O0YCJIOBIEHO
B3aMMOJeiiCTBUeM HAIIPABJEHHBIX BOJb CHJIOBBIX JMHMA MAarHUTHOL'O IIOJIS
OYYKOB SHEPrHYHBIX JIEKTPOHOB C BBICOKOMOHHM30BAHHBIMU ATOMAMU KOPOHBI
unu xpomocgepsl. 3a cuer dHEPIUH OIS DTH HIEKTPOHBI MOTYT YCKOPATHCSH
0 PeNATHBUCTCKUX CKOPOCTEl, a BHICBOOOKIEHME HHEPTUU IPU TOPMOKEHUU
MOJKHO HPUBOMUTH K OBICTPOMY pasorpeBy JOKAJIbHBIX 00JacTeil M BHIOpPOCY
BelecTsa. JTUM IPeCTABIEHUAM He MPOTUBOPEYAT, B YACTHOCTH, MOJYYeHHbIE
¢ BBICOKHMM pa3pellleHHeM PEeHTTeHOBCKHE CIIEKTPHl BCIBIIIEK, COAeprKalfme
COTHM JIMHUI «TOPAYUX» UOHOB METAJIIOB.

ITponece BembImIKU ¢ BHICBOOOKIEHHEM OTPOMHOTO KOJINYECTBA HAKOIIEH-
HOI 3Heprum oGBIYHO MPOMCXOAUT B TeYeHHEe HEeCKOJIBKMX MHUHYT. Pe3koe BO3-
pactanue BriGpacbiBaeMbix COJIHIIEM IIOTOKOB DHEPTUYHBIX 3apsKEHHBIX Ya-
cTul (CONHEYHBIX KOCMMYECKHUX JIyueil) OKasbiBaeT CUIbHelllee aKTHBHOE BO3-
meificTBMe Ha reouaMYecKUe SBIEHUSA U INPAKTHYECKYIO [esATelbHOCTH Ye-
noseuectBa. CuHomTHYecKue HAOMIOMEHUS 3a M3MEHEHMEM HMHTEHCUBHOCTH U
coCTaBa COJIHEYHBIX KOCMHYECKHX Jy4Yeil, U3yueHUe UX CBA3U ¢ HAOJII0JaeMBI-
Mu arkTuBHbIMEH oOjactsaMmu Ha CosHile, 0cOGEHHO C TOHKOI CTPYKTYpOil U
MArHUTHBIMHM IOJAME, AAl0T IeHHYI WHEOpMaluio, HeoOXOAUMY MJIA IpOr-
HO3UPOBAHUA PafMAMOHHON O00CTAHOBKU B OKOJO3€MHOM M MEJKINIAHETHOM
KOCMMYECKOM ITPOCTpaHCTBe. BasKHyI0 poab 37ech MTpaloT SKCIepPUMEHTH Ha
conyraukax «IIporHos», KOTOphIe MO3BONMIM MOJYYUTH PAJ IIEHHBIX CBeJEHMI
0 TPOCTPAaHCTBEHHOM paclipefieieHNN M BPeMeHHBIX BapHAIUSgX IMOTOKOB IPO-
TOHOB 1 3JIEKTPOHOB PA3JIUYHBIX dHEPruii, HAOIOLAeMbIX 32 IPAHUIENl MArHM-
rocepbl, BBIABATH KOPPENANUOHHBIE 3aBUCHMOCTH 3THX IIOTOKOB CO BCILIECKA-
MU JKECTKOr0 PEHTTEHOBCKOIO M3JIYYEHHS M COJHEYHBIMH BCIIBIIIKAMU.

Brino #ajiieHo, 410 BepOATHOCTH MOSBIEHUsA M WHTEHCUBHOCTH PEHTTEHOB-
CKHUX BCIIECKOB 3HAUYUTEJHHO BhILIE B CHJIBHO PA3BUTHIX 30HAX AKTHBHOCTU
(rme gokamusyercsa HauGOJbIIEEe YHMCIO PYIN COJHEYHBIX IIATEH), YeM B Ma-
JI0OAKTUBHBIX 00JacTsaX. XapaKTepHOil 0co0eHHOCTHIO BO BpeMeHHOM pacipe-
NeJIEHNH 3aperiucTPUPOBAHHBIX BCILIECKOB SBISETCS TEHAEGHIUA K TPYIIIHPO-
BAHMIO UX B ACCOLMAIMU NPHU IPOJOIKUTEIHHOCTH OTJENbHBIX BCILIECKOB B
MeCATKN MUHYT. B03MOKHO, 4TO 3aBUCHMOCTH BO3PACTAHUH B BTHX aCCOIMA-
IUAX OT BPeMEHU CBsg3aHA C NPOCTPAHCTBEHHOH CTPYKTYpOil aKTHMBHBEIX 00-
nacreit. [lepuogquunoCcTh BCINIECKOB TAK)Ke CBUIETENbCTBYET B IOJb3Y OIMCAH-
HBIX BBIILIE NPECTABJIEHN 0 MEeXaHM3Me BCIBIIIKU KAK pe3yJbTaTe YCKOPEeHUs
qacTUI] 3a CueT IMJa3MeHHOH HEeYCTOMYMBOCTU B CHJILHBIX 3JIEKTPUYECKUX TO-
ISIX, BOSHMKAIOIINX NMPU KOHBEKTUBHBIX NBIVKEHUAX IJIAa3MBI B 00JIaCTAX Mar-
muTHBIX nAteH. OOHapysKeH 0COOBId THII PEHTTEHOBCKUX CHMIITOMOB, peri-
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Puc. 16. OpbuTanbHbin conHeuHbli Teneckon OCT-1 u ero pasmeweHne Ha cTtaHumum «Ca-
moT-4» (YKa3aHO CTPENnKoM Ha pMUC. CNpasa, cM. c. 51)

1 — ¢otopeructpatop; 2— OKyNap BM3UPHOrO YCTPOWCTBA; 3 — BM3MPHOE YCTPOMCTBO; 4 — pyukM ynpasneius
CneAfWMM M FNaBHLIM 3epKanoMm; 5 — kaccetra; 6 — wno3osan kamepa; 7 — cnektporpag; 8 —wens cnektpo-
rpada; 9 — audpakuuoHHas pewetka; 10 — skpaH; 11 — cneaswee 3epkano; 12, 13, 15— ucnaputenu anommu-
Hua; 14 — kopnyc; 16 — kpbliwka rnasHoro 3epkana; 17 — rnasHoe 3epkano; 18, 21 — peaykrtopbl; 19 — kpblwka
cneaswero 3epkana; 20 — rpy6ble Aatumku; 22 — unnlomuHaTop; 23 — KONAMMATOPHOE YCTPOHCTBO; 24 — Tou-
HbIl patunk; 25 — Y®-dpunstp
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Puc. 16 (npogonmenue)

cTpupoBaBuinxca npudaudureabro 3a 10 4 go Havama omrTmuecKoii asb
BCIIBILIIKY, YTO IIMeeT BajKHOe 3HaueHle [JIA MPOTHO3MPOBAHMUA DTUX SBICHMIA.

Boabsmioii nmutepec mpefcraBiser psm oOHApYKeHHBIX 3Q@eKToB, compo-
BO;K1A0IIIX (peHOMEH BCmBIMKIL K HMX wicay ciegyer orHecTH, HampiMep,
HeoOBIuITYI0 IPHPORY BO3PAaCTaHUA IOTOKOB 3apsKeHHBIX 4acTuIl (IO-BHIM-
MOMY, 1IIPOTOHOB) B IUHPOKOM [llama3oHe sHepruil. VX ocoGeHHOCTAME ABJIA-
0TCA pe3kue TepedHIl H 3amuuii (PPOHTHI MHTEHCUBHOCTHM, XOTA TUIIMYIHBIA
BpeMEHHOII Ipoduab BCIJIECKA HHTEHCHBHOCTH IPOTOHOB XapaKTePH3YeTCs
OTHOCIITEIFHO MEJIeHHBIM — J0 HECKOJIbKIX JEeCATKOB MUHYT — HapacTaHIEM.
Benen 3a atiim HaGaiomaeTcss MOBOJIBHO KPYTOHl CHaf AJHUTENbHOCTHIO 1,5 MUH
II 3aTeM pe3koe Iajelle HHTEHCHBHOCTH 10 HCXOTHOTO «(POHOBOr0» YpPOBHA.
Unreprnperanus c1ob 11e00BIYHBIX NMpoduieil BO3paCcTaHUN MOKeT ObITH CBs-
3aHA C CYNIeCTBOBAHIIEM KOMIAKTHBIX MArHHTHHIX o6pasoBammii (cBoero pona
MATHUTHBIX JIOBYIIEK) B MEJKILIaHETHOIl cpepme. Takue JOBYIIKH MOIIH OBl
00pa30BBIBATHCS HA MeCTe Y3KOTrO ITyYKa CHJIOBBIX JUHHII Me)KIIAHETHOTO Mar-
HIITHOTO TOJIfI, HEMOCPe;CTBEHHO CBA3aHHOTO € PailOHOM TreHeparuH YacTull,
I mepeMem@arhcsi B MEKIJIAHETHOIl cpejleé CO CKOPOCTHIO COJHEYHOIl IIa3MbI.
OrnpesieleHHBIM MOATBEP;KACHUEM 3THX IHPEACTaBIEHUI CJIYKUT aHAJIN3 SB-
JTEeHUIl B NEPHOJ MOINHOIT BCHbIIKN 4 aBrycta 1972 r., Korga K MOMEHTY BXOJK-
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meHUs 3eMiH B KOHYC PACIPOCTPAHEHHs YaCTHI[ OT BCHOBIIIKM HA Hee MOr
HaJBUHYTLCA 00KOBOIT DPOHT IOJ00HOM JOBYIILKH.

CocraB wacrull, BHIOpAcHIBaeMBIX BO BPEMs BCIBIIIKH, TaKKe IIpeTepIie-
BaeT 3HauMTeJIbHble u3MeHeHusa. OcoObIl WMHTEpeC MPENCTABIAET BapHALUA
N30TOIIHOTO COCTaBA TejiUsA — OTHOIIEHHA OCHOBHOro usoroma “He k usoromy
“He. HonnenTpanus mociegHero uMeeT o4eHb 0OJIbLIOE 3HAUEHHE IS UAYyLeld
B COJHEYHBIX HeJpax NPOTOH-IIPOTOHHOI peaKuuu, obecleduBaOUIell MPAKTH-
veckn Bclo cBeTuMocTh Conuma. O6eruo orHomeHue °He/*He B muamasone
sHepruii wactun okoso 12 MsB/myrmon cocraBaser membme 0,003, HO, Kak
OKa3aJI0Ch, MOKeT BO3pPAacTaTh IMOYTH B ThICAYY pas, Ao 0,26, Kak ato GbLIO 3a-
pPerucTPUpOBaHO BO BpeMs aHOMaiabHOU Bemblmku 12 oxtsabpsa 1977 r. Ogao-
BpeMeHHO ObLI0 00HApY;KeHO 3HAYMTEJIbHOE 00oralleHue MPOJYKTOB BCIIBIIIKH
SApaMu TPYIIbI KeJe3a, a TaKyKe MarHus, aJlOMUHUS, KPeMHUS.

B mocaennee BpeMs MHTEHCUBHO pa3BuBaioTcsA ucciaenoBanus ConHua mpu
IOMOIIIM COJTHEUYHBIX TEJECKOIOB, YCTAHABINBAEMbIX HA OPOUTATIBHBIX CTAHIUAX.
Bouabmioit 06eM naMepeHHil OB BBHIMOJTHEH NMPU MOMOINU YJIbTPagduoIeTOBOTO
reseckona OCT-1, Koropsiit 6b11 yeTanoBien Ha cranmun «Camor-4» (puc. 16).
O6mupnas mporpamMma ¢ororpagupoBanus ColHIla B KOPOTKOBOJHOBOH 00-
JIACTH CIEKTPa MpOBejleHa NpH MoJjerTe aMepuKaHCKoil craHmmu «Craitimady,
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HemHorum Oosee yeM uepe3 roj Iocie 3alycKa IePBOTO UCKYCCTBEHHOI®
CIOYTHUKA 3eMJIM HA4alcs HOBBIA 3Tal B HCCIEJOBAHUAX KOCMMYECKOTO IIPO-
CTPaHGTBA — IMOJIETHI KOCMUYECKUX paKer K Jlyne u mianeram CosHeuHOI cuc-
TeMbl. TOJMILKO MMOJIeTHI KOCMUYECKHUX AIIapATOB AAaJU BO3MOKHOCTH BBHIACHHUTH
MHOTHe TMPUHIUIHAIbHbIE 0COOeHHOCTH TPHUPOAB! JIYHBI U MiIaHeT, obecrneyus
TeM caMBIM OypHOe pPa3BUTHE COBPEMEHHOH IIAHETOJOTHU. 32 HECKOJBKO JieT
KOCMIUECKUX MCCJe/0BaHMIT JIyHBI M IJaaHeT IMoaydYeHa orpoMHas mH(opMa-
nus, Kotopas ObLIa HeJOCTYNHA HA MPOTS)KEHWM BCell MpeabIaylneil MCTOpHUR
2CTPOHOMUYECKUX HAOMIOJeHUIA.

2 auBapsa 1959 r- coBeTckas KocMHYECKas paKeTa, IOCTUTHYB BTOPOM Koc-
MIUYECKOl CKOPOCTH, BBILLJIA M3 MOJA TATOTEHHS 3eMJIM, MPOULIA Ha PacCTOS-
Hun MeHee 6 Thic. KM oT meHTpa JIyHBI M BhinuIa Ha opouty Bokpyr Cosnnma,
CTaB MepPBOIl HICKYCCTBEHHOH NMIaHeToM.

12 cenrsiopsa 1959 r. GplIa 3amyleHa COBETCKAasA KOCMHYECKAs paKera
«Jlyna-2», mocrurmas noepxuoctu Jlyusl. BriepBsie annapar, cO3gaHHBIN py-
KaM# uYeJIOBeKa, JOCTUT Apyroro HebecHoro tesa. IIpuGopbl aBTOMaTHYeCKOM
CTAHIINHN MO3BONMIN YyCTAHOBUTH OTCYTCTBHE Y JIYHBI CyIIeCTBEHHOr0 MAarHUT-
Horo mois (B mpepenax 50—100 ramMMm), a TaKkKe OTCYTCIBHE y Hee pafHal{HOH-
Horo mogca (B mpegenax 10% or KocMuueckoro ona).

s ocymecrsiaenust momera K JlyHe Oblia cosgaHa HOBasg CTYyIeHb paKe-
THI-HOCUTEJISA, YTOOBI COOOIIUTH BTOPYI0 KOCMHUYECKYI0 CKOPOCTH aBTOMATHYe-
cKoii cranmnuu Maccoil okomo 400 kr. Cucrema ympaBiieHHS 00eCIleUnia BHIBOJ,
paKeThl Ha 3alaHHYI0 TPAGKTOPHUIO ITojeTa u mocTivkenue Jlywsl. PagmocBsasp
IJIA mepefavyu nMHEOpMAIUH MOAAepKUBAIACH BILIOTH M0 caMoii JIyHEl Ha pac-
crosguuax mopsaaka 400 Teic. KM.

Crenyrmomas KocMuuyeckass parera co cranmueit «Jlyna-3» ma Gopry
(puc. 17), craproBaBmas 4 oktaGpa 1959 r., oGmerena JIyny m mossoauia
MOJIyYUTh TepBHIe CBeleHNA O ee O0pPaTHOH CTOpPOHE, HEBUAUMONR ¢ 3eMJH-
Takas 3agaya MorJyia GBITH pellleHA TOJBKO KOCMHYECKMMHU CpelIcTBaMHU. ABTO-
MaTuyeckas craHnus ¢ paccrosuus 60—70 Teic. KM cjesana psaj CHUMKOB 00-
paTHOil cTOpPOHHI JIyHBI, KOTOpblE TEJEBM3MOHHBIM IIyTeM IepeJaBajich Ha
SeMmirio.

3aMeuaresIbHO, YTO [JISA OCYILHECTBJICHUS ITOT0 IKCIEPUMEHTA OBLIN UCIIOIb-
30BaHBl HE TOJBKO CHUJIBI TATH, CO3[[aBaeMble PAKETHBHIMU [BUTATENSIMH, HO M
<wisl TaroreHus JIyusl u 3eman. OHM MCMONb30BANKCH IJIA TOrO, YTOOBI CO3JaTh
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Puc. 17. AsTomaruueckas ctaHums «JlyHa-3»
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opbuTy, GMU3KYI0 K innTudYecKoi (puc. 18). ITor mar sHaMeHaTeleH ele
TeM, UTO BIEpPBble OBLI CO3TAH OPHEHTUPOBAHHBIN CHYTHHUK. A OpHEHTAI[H]
CIYTHUKA JIJIA PELIeHHUs MHOTUX IPO0IeM, 1 B YaCTHOCTH [IJIA PelleHus mpodire-
MBI I10JIETA YeJOBeKa B KOCMOC, MJA O0ecHevYeHHs IOCATKM HA 3eMII0, HMeeT
rpoMajiHOe 3HAYeHIe.

Cucrema opueHTanuu CTAHIUI «JIlyHa-3», MCIOMB3YIOIIAasA ONTHYECKHE IAT-
yuru JIyusl 1 ComHIA, THPOCKONNYECKNE JATYNKH [JJIsA YCIOKOGHUS BpallleHHUsa
I CHKATBI Ta3 ¢ CHCTEMON aBTOMATUYECKU YIPABJIAEMBIX COIleN, obecleyniia
Haseqieniie goroanmaparoB Ha JIyHy M ux ymepiKaHme B MPOCTPAHCTBE B IIPO-
necce gororpadupoBanusi. Bo BpeMsa pabGoTHI cTaHIUA yIPaBIAJach aBTOMa-
THYECKI I 10 paguokomManmaMm ¢ 3emiau. B pesysabrare sToro mosera OBLII IIO-
TydeHbl mepBble pororpaduu o6paTHOil cTOPOHEI JIyHEIL

B panpueitmieM, mnpum momerax aBTOMAaTHYECKMX CTAHIUA «30HI-3»,
«30HA-5—8», GBLIM MOJyUYeHbl HOBBIE cepuu oTorpaduii JYHHON IIOBEPXHOCTI
OYeHb BBHICOKOTO KauecTBa, clejlaHHble ¢ Golee 6au3koro paccroannsa. Haumenn-
e pasMephl 06'bEKTOB, BHAMMBIX HA CHHUMKaX, cocrtasisior 15—20 M, Torga
KaK Ha JIYYHINX CHUMKAaX BUJUMON CTOPOHHI JIYHEI, CIeIaHHBIX ¢ 3eMIIH, MOKHO
pa3iIuYIThL TOJBKO 00BeKTH pasmepom mopsagka 0,0—1 kM. Ha stux gororpa-
dusax BugHO, uTo Ha oOpaTHOil cropoHe JlyHBI Mamo Mopell u Bcsti oHa Goiee
cBergas 1 6osiee ropucran. Ha meit o0HapyKeHb! 06UIMPHBIE BIIaJUHbI, Ha3BaH-
HBle «Tamaccougamm» (T. €. MOpemogoOHBIMU 0Gpa3oBaHMAMM), KpaTepHBIe
[eNOYKH OTPOMHOI HPOTAMKEHHOCTI, a ILNIOTHOCTh KPYINHBIX KpPaTepoB OKasa-
Jach Gojiee BBICOLOI, ueM Ha BUAUMON cTopoHe. CHUMKH, IOJNy4YeHHEIE aBTO-
MaTHYeCKUMM cTaHuaMu «JIyHa» u «30HJ», JaJM BO3MOMKHOCTH COCTABUTH
KapThI IYHHOI IOBEPXHOCTU U CO3/AATH JYHHEIN II00yC.

Hocruskenune BTOPOl KOCMUYECKOH CKOPOCTH W IEPBBIE IOJETH KOCMUYe-
CKHUX paKeT K JIyHe OTKPBUIN HOBBIM KPYIHBIA 3Tall B Pa3BUTHM KOCMUYECKOI
TEeXHHUKI — IOJIETHl aBTOMATHYECKNX CTAHIMHA B MeKIIAHETHOE IIPOCTPAHCTBO
u K mraneraM COJHEYHON CHCTEMBL.

B mepuoxm 1961—1965 rr. B CoBerckoM Corose OBLIN 3amyImeHH IepBBIE
MeKIUIaHeTHBle M KOCMHUYeCKHe ammapaTtsl K mianeraM Benepa m Mapc.
Crannus «Benepa-2» mpouuta Ha paccrosHuM 24 THIC. KM OT IOBEPXHOCTH
Benepsi, a crannusa «Benepa-3», coBepuiuB mepesieT 0 TPaeKTOPUHU, HANIPAB-
JEHHOIl K IIeHTPY MAacC ILIaHETHI, BIEepPBble HOCTURIA €e IOBEPXHOCTH.

Ha s10M 3Tame GbLI BHIABUHYT PAJ HOBBIX GOJBLINX 3a[a9 B PasBUTHH KOC-
MHYEeCKON TeXHUKU. JTO IpesKae Bcero 0ajiucTuiecKue i SHePreTuvYecKue BOI-
pOCHI, CBS3aHHBIE C BBHIBOJOM ABTOMATHYECKHMX CTAHIMHA HA MeKIJIAHETHHIE
Tpacchl; BOIPOCH obecleueHnsA HAJeKHOTO (YHKIMOHMPOBAHUA AaIIapaTypsl
B YCIOBHAX KOCMHYECKOTO BAaKyyMa, KOCMHUYECKOIl paguaimuu, OPU Pe3KO OT-
JUYHBIX OT 3eMHBIX TEIIOBBIX PEKUMAaX, 00yCIOBJIEHHBIX COJTHEUHBIM HarpeBoM,
U3JIy4YeHUeM TeIlJa B BAKyyM U BhIleJIeHHeM Tella paboTaoiquMu npubopamu.
9T0 BONPOCH HABUTAIMM B MEKILIAHETHOM IIPOCTPAHCTBE M YIIPABJIEHUA IIOJe-
TOM, OCYIIECTBJIEHNA PAaJUOCBA3H HA COTHM MHIINOHOB KUJIOMETPOB [JIA Iepe-
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Puc. 18. Cxema obnera JlyHs aBTOMaTHueckoi craHimeii «JlyHa-3» u dororpacuposaHms
obpatHoM cTopOHBI JlyHsbI

I—VI — nocneposatenbHble NONOKEHWUS OPMEHTaLMM
Nyubl, B — nnockocTe TpaekTopuu cTaHuuum fo obneta JSlywsl,
neta; 1 — nonoxenue JlyHbl B MOMeHT cTapra pakeTs, 2 — B MOMeHT obneta, 3 — B KOHUe BWTKa TpaeKTopuu

ctaHuuu npu ortorpadpuposadun; A — nnockocTb op6uTL
B — nnockocTb TpaeKiopuu cTaHuuu nocne o6-
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Jaull HA CTAHIMIO YIPABIAIOIAX KOMAH/ ¢ 3eMIu U IepeJadyy cO CTAHIIUU Ha
3emiao nHGOPMANME O TOJNeTe, HAYYHBIX JAHHBIX, (POTOTEJIEBU3MOHHBIX H30-
OpaskeHuii. I10, HAKOHEI, HEOOXOIMMOCTh CYI[eCTBEHHOr0 yTOYHeHHsA QyHma-
MEHTAJBHBIX ACTPOHOMMYECKHMX IIOCTOAHHBIX (ACTPpOHOMUYECKAs eJUHUIA,
MAacchl IJIaleT) ¥ MapaMeTPoB JBUKEHHUA ILIaHeT.

Venex MeRNJIAHETHBIX IOJETOB CBA3aH ¢ DHEPreTHUeCKH ONTUMAIBHBIM
BEIOOPOM TpaeKTOpuM M cXeMbl MaHeBpoB. Ilpu orpanuyennoit smepreTuxe cy-
IECTBYOINX PAKETHHIX CHCTEM Ha XMMHYECKOM TOIIWBE IMOJETHl K APYTHM
IylaHeTaM TPAKTHYECKU OCYIIECTBISIOTCSA C BHIBOMOM KOCMHUECKHX ammapa-
TOB Ha TPAGKTOPHH TOJHKO CO CKOPOCTHIO, OJIM3KOM KO BTOPOHl KOCMHMYECKOIi.
9ITO [e/aeT BO3MOKIBIM TaKHe IMOJETHI JUINb B OIpeJejieHHble MePHOIBl Bpe-
MeHHU, 00YCJOBIeHHble B3aMMHBIM pACIOJOKeHHMeM IIaHer. Taxkue mMepHoOIbI
HACTYMAaloT MpUOJIMSUTETHHO uepe3 19 Mecsaues mis mosera K BeHepe u uyepes
25 mecsmeB — & Mapcy. Econ B mpefiesrax aToro nepuoma HaMeueHsl 1ata cTap~
Ta PaKeTHl ¢ 3eMJU U AarTa COMMIKEHHsA KOCMHUYECKOro ammapara ¢ MIaHeToi,
10 opbura anmapara B CosHeuyHOUH cucreme, BHe cdepsl JefCTBUA 3eMJH, Om-
pemgessiercs ogHo3HavyHO. CyliecTBeHHOE OTCTYIJIEHHE OT ATHX ONTUMAIBHBIX
mar Tpebyer CTONb OOJBIIOrO YBEeNIWYEHUS DHEPreTHKI PAKeThl, UTO 3ajaua
CTANOBUTCA HEBBIMOJHUMOI /151 COBDEMEHHOI TeXHUKH.

[Ipomom:xurensuocTh moneroB k BeHnepe cocraBiser oKooo 4 Mecsales, a K
Mapcy 6—7 mecsaneB. UtoOsr 0e3 MOIMOMHHUTENHHBIX BO3JENCTBUI paKeTra 0C-
Tur;a opoursl Benepsl, ee ckopocTh Jo/KHA GBITH Ha 3—4 KM/C MeHbIIe Op-
ouranboii ckopoctn 3emuu (~30 Km/c), a uToGB MocTUTHYTH opbuThl Mapca,
ee CKOPOCTh MOJKHA HA 3—4 KM/C MpeBHIIATH OPOUTAIBHYIO CKOPOCTH 3eMIIN.

Tpebyemass sHepreTuka paKeThl OIpENEseTcs He TOJHKO BEIHYMHON CKO-
pOCTH, KOTOPYIO HAJ0 COOGIIMTH KOCMHUYECKOMY alllapary B KOHIE Y4YacTKa
pasroHa, HO M YIJOM HAKJIOHA BEKTOpPA CKOPOCTH K ropusoHTy. UToGBI KOCMIU-
YyeCKMil ammapaT BbIlIea u3 cepbl AeidcTBUA 3eMJIH, UMesi CKOPOCTh B HY K-
[I0M HAIpaBJeHHH, IPHA €ro HempephiBHOM YCKOPEHUU MOKeT MOTpeGoBaThCs
B KOHI[e yYacTKa pasroHa CKOPOCTh, HATIPaBJEeHHAs IMOJ OOJBIIAM YIJIOM K TO-
pU3OHTY. JTOr0 MOKHO n30eKaTh, €ClU IMPUMEHHTh METOJ PasroHa ¢ BHIXOJOM
Ha TFPOMEKYTOUHYI0O OpOUTY HCKyccTBeHHoro cmytHuka 3emau. B CoBerckom
Corose Obl1a pa3paboTaHa Takas CHCTEMa 3aMyCKa KOCMHYECKHX AallaparoB
Kk JIlyne u maaneram Coxneunoit cucrembl. CyTHUK, Hecyliuii Ha GOpPTY KOC-
MIUECKYI0 PaKeTy, BHIBOMUTCA HA MOYTH KPYTrOBYIO OPOUTY ¢ MUHUMAJILHBIMU
norepsamu. Pasron kocMuyeckoil paxkeTsl, crapryiouieil ¢ 60pTa CIyTHUKA, IPO-
H3BOIUTCA TOYTH B TOPU3OHTAJIbHOM HAIPABJIEHHM, YTO DHEPreTHYecKH BBI-
rogHee. BriGopoM HajiexanuM o6pasoM IJIOCKOCTH OPOUTHI CIIyTHHKA, MECTa
U BpeMeHM cTapTa ¢ OpouTH 00ecleYynBaeTcsA BBIXOJ KOCMUYECKOrO ammaparta
113 cepsl meiicTBUA 3eMIU ¢ HYKHBIM HampaBiaeHueM ckopocru. IIpumenenne
TaKOro 0ALINCTUYECKOr0 MAHEBPA II0 CYLIECTBY II03BOJIAET KAK ObI CTAPTOBAThH
¢ Hau6oJjiee ONTUMAJIBHON TOYKH 3€MHOTO LIapa.
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O6pa6GoTKa pagHONOKAIIIOHHBIX M3MEPEeHHil PACCTOAHI [0 IJIAHET, a B
majJbHeNIeM — BBICOKOTOYHBIX HM3MEpPeHUIl TPAeKTOPUi [BIDKEHHS MerKILjia-
HETHBIX KOCMUYECKUX ANMapaToOB MO3BOJILIH CYIIECTBEHHO yTOYHUTL (PyHIA-
MEHTAJbHblE ACTPOHOMHUYECKIIE IMOCTOSHHbIE I IapPaMEeTPHI IBIKEHHS IJIAHET.
IocraTouno ckasaTh, uto yie K cepeguue 60-X rogos mo pesyJabraTaM IIPOBO-
nuBiieitcs VHcTUTyTOM pamgmoTexXHUKH II 3jaeKTponnkn Axamemiu nayk CCCP
paguosoramnuu Benepsr u Mapca omnb6ra B ompefejeHUH acTPOHOMHUYECKOM
enunuisl (paccroguusa or 3emiau g0 CosHI@), COCTABIABINAA JECATKH THICAY
KIUIOMETPOB, Obljla yMeHbIIeHA IOYTH B ThIcAYY pas. Tem He MeHee cyuiect-
BYIOILI[Ile HETOYHOCTH TEOPIIil, OMICHIBAIOIIIX [BIKEHIE IJIAHET, a IJIaBHOe —
BCerja IpHCYTCTBYOIUe OIIUOKII IIPH pas3roHe ammapaTa oT 3eMJyl TpeGywoT,
4100BI OBLIa IPEeIyCMOTPEeHAa BO3MOJKHOCTH MPOBEeHIA KOPPEKI[HHd ero [BHU-
skenusa. Hanpumep, npu mosere k Benepe oTkioHeHne B a0COMIOTHOIl BEJIMYU-
He CKOpOCTH B KOHIl¢ yYacTka BBIBelleHusA Ha 1 M/c MPUBOAUT K OTKIOHEHIIAM
BOJIM3H TIaHeThl na Beamunny mopsaaka 30 teic. kM. Iloatomy Ha Gopry Koc-
MHUYECKOTO alIapaTa yCTaHABIMBAETCA KOPPEKTHPYIOLIAsa ABUraTeJbHAs yCTa-
HOBKA C OIPE/IeJIGHHBIM 3aMacoM TOILIHUBA, JMOCTATOYHBIM [JA TOTO, YTOOBI
YyCTPAHUTh MAKCHMAJIbHO JOIYCTHMbIE OTKJIOHEHHS OT PACUETHOI TPAEKTOPUIL
Benmuuuna u HampaBiieHMe KOPPEKTUPYIOLIEro HMIYJIbCa PACCUNTHIBAIOTCA IIO
pe3yibTataM BBICOKOTOYHBIX TPAEKTOPHBIX II3MEPEHHil, II COOTBETCTBYIOLIIIE
KOMAaH/IbI IlepeialoTcsa Ha 6OpT ammapara.

CucteMa acTpPOOPHMEHTAINI, HMCIIOJb3YIOIIasA B KayecTBE OIOPHBIX CBETHII
Cosnile 1 Kakyio-16o 3Be3[y, MO3BOJAET OPHEHTHPOBATH OChb KOPPEKTHPYIO-
LIeTO ABUTATeJs B IPOCTPAHCTBE B JIOOOM HANMPABIEHHH, 9TO JAeT BO3MOJK-
HOCTH He TOJIBKO O0eCIedllBaTh IOMajfaHIie B 3aJaHHYI0 TOUYKY ILIAHETHI, HO
II U3MeHATHh BpeMsA Bcrpeun ¢ miuaneroir. Ilociegnee HeoOXOmHUMO MAJA TOTO,
4TOGBI IHOJJIET ammapaTra K IJIaHeTe NMPOUCXOAUJI B MEPHOM €ro pagHoBIIUMO-
ctu HaseMHBIMH cpefcTBamu LlenTpa ganbHeii 1KocMHYECKOil CBA3M.

Ha yuacrke mopsera mpuMeHseTcs Tak:Ke CUCTeMa aBTOHOMHOII acTpoHa-
BUTAIMM, MCIOJb3YOIIAA IMPH ITOCTPOEHHN 0A3MCHOM CHUCTEMBI KOOPAMHAT all-
aparta B KayecTBe OJIHOIl M3 OMOPHBIX TOYEK caMy IulaHeTy (Hampumep, Kpaii
OCBell[eHHOiT yacTH ee [IcKa). B atoM ciyuae B cocTaB cucteMbl BXOAUT GOp-
TOBasg BBIYHCJIUTENbHAs MAaIUMHA [JIA pacdyera MPOrPaMMHBIX! Pa3BOPOTOB U
BPEeMEeHHOH I10CJIeJ0BaTeIbHOCTH JPYTUX ONepaIHil.

ITepBBie moseTsl JANBHHX KOCMHYECKUX ANMapaTOB MMENH, KOHEYIO, OTpa-
HUYEHHBIA, PEeKOrHOCI[MPOBOYHBIA Xapakrep. [ladpHeiiline marm B 3TOM Ha-
npaBJeHduN OBLIM CBA3AHBI C peNIeHIIeM HOBBIX OOJBINMX MPUHI[UMHUATILHBIX
3a71a4 — MOCA[IKOM aBTOMATUIECKUX CTAHIMHA C HAYYHBHIMH NpuUOOpaMH HEIo-
CPEJCTBEHHO HA MOBEPXHOCTH JIYHBI U IIaHET, CO3JAHUEM UX HCKYCCTBEHHBIX
CITYTHHKOB.

HoBriM BasKHeIIMM 3TamoM B HCCIefOBAaHUAX JIYHBI crTall mOJeT aBTOMA-
tTueckoit cranuu «JIlyna-9», xoropas 3 despans 1966 r. npoussena MATKyI 0
NOCAKYy BOJM3HM JIYHHOTO JKBaTOpa, Ha BOCTOuHOU oKpamHe Oxeana Byps.
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Puc. 19. dparmeHT naHopamMbl NYHHOM NOBEPXHOCTH, NEPeAaHHOM aBTOMATUYECKOM CTaH-
uuen «JlyHa-9»

Biuepsble Oblia 0CyLIeCTBIEHA MATKAasA MOCAMka KOCMHYECKOIr0 ammapara Ha
[OBEPXHOCTL APYTroro HeGecHOro Tesa. JTO OTKPHUIO HOBBIE IIHPOKHE BO3MOK-
mocti ana udyyenus Jlymsl. Ha 3emumio Gplma mepepaHa maHOpaMa JIYHHOTO
maHAamadgTa, U YeJOBeK BIePBble YBUEJ JYHHYI0 NOBEPXHOCTH B HEMOCPECT-
BeHHOIi 6muzoctu (puc. 19).

Crannus «JIyna-9» cocrtosama 13 OTceKa C ammaparypoii [4jisg paGoTHl Ha
JlyHe, OBUrareJbHOI yCTaHOBKI, NpeIHa3HAUYEHHOH A NPOBeJeHUA KOpPpeK-
IIUII TPAEKTOPUM M TOPMOKEHHA NPU Iofjiere K JIyHe, II OTCEKOB, COMepKalIuX
anmaparypy ymnpasiaenus (puc. 20). Macca crannun «JIyma-9» Gelza paBHa
1583 kr. YnpasieHue TOpMOKeHIEM U MOCAJKOii IIPOBOJUIOCH IO PATMOKOMAH-
JlaM M aBTOMarMyecKuMu mpubGopaMu Ha Gopry craHmuu (puc. 21). Jlaa msr-
Kol nocagku Ha JIlyHy, numenHHyn aTmocepsl, HeOGXOQUMO GBLIO OCYIIECT-
BUTb yNpaBieHHe MOMEHTOM Hadajla TOPMOMKEHMA H pPeryJupOBaHHUE TATH
IBUTaTeNs B IEPUOJ TOPMOMKEHUA TAKUM 00pasoM, 9T0GBl CKOPOCTH IBUKEHUSA
:CTAHIIMH CHH3HUTh [0 HYJIA HeNOCPe[CTBEHHO IMepeji CONPUKOCHOBEHHEM C
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Puc. 20. O6bwmi A aBTOMaTMHECKOMN cTaHumu «JlyHa-9»
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nosepxHocThio JIyubl. Cucrema mpuiayHeHus oGeclieymia raueHne CKOpPOCTH C
2600 mo HeCKOJIBKUX METPOB B CEKYHAY Ha MaJoil BbIcOTe. 3a HECKOJIBKO MeT-
poB 10 moBepxHocTH JIyHBI cTaHI[UA GbljIa OTHejeHa OT JBUIATEJIbHON ycTa-
MOBKII M NPWIYHWJIACh PANOM. PacKpbLiNCch ee aHTEHHBI, HAYaJcsA 0030p JyH-
Horo JaHgmadTa U mepefada ero u300parkeHus Ha 3eMIIIO.

ITepenanusie ororpaduu MO3BOMMIN pPas3iU4YUTh Ha IHOBepXHOCTH JIyHBL
JleTanu pasMepoM B HECKOJIbKO MMINMETPOB. JIyHHBIE MOPOABI B paiioHe IIO-
Caflku OKA3aJUCh JOCTATOYHO INPOYHBIMHM, TAaK KaK He OBLUIO CYIIECTBEHHOIO
HOTPY/KEHUs CTAHIMU B IpyHT. MesKQy TeM paHee BBICKA3BIBAIUCH MPEIIOJO-
JKeHHS O TOJICTOM IBLIEBOM ClIoe, IOKpbIBawIieM JIyHY, B KOTOpHI MOr GBI
MOrpysuThcA MocamouHbiii annapar. Ha caMoM fmere Ha JYyHHOU MOBEPXHOCTH
He OBLIO 00HapY’KeHO 3aMeTHBIX ciaefqoB mbuin. IloBepxHocth JIyHBI OKa3amach
OYeHb LIEPOXOBATOI, C MHOKECTBOM MEJIKHUX yriay0ieHuii, GyrOpKOB 1 KaMHeil.
[Tpumepno anamormuupiii JaHgma@r OGbLT HepeJaH aBTOMATUYECKON CTaHI[UEi
«Jlyna-13», coBepImuBIIeil MOCagKy Ha JIYHHYIO IOBEPXHOCTH B OOIIMPHOI paB-
HUHEe «MOpCKOro» tuma B jgexabpe 1966 r., Ha paccrosHuu oxoixo 400 KM ot
Mmecra mocagku «Jlyuer-9». Hayumasa anmaparypa, ycTaHOBJIeHHAas Ha CTaH-
ML, faja pPAM CBeeHUH O IJIOTHOCTH JYHHOTO IPYHTA U €r0 MeXaHMYECKHX
cBoiicTBax, mokasaia, 4ro JlyHa oGjamaer MaJjioii pagMOaKTHBHOCTXIO.

3 ampenss 1966 r. ObLT OCYyIEeCTBIEH 3aMIYCK IIEPBOTO MCKYCCTBEHHOTO CIYT-
mura Jlymer (MCJI) — coBerckoit aBToMartuueckoir cranmuu «JIyna-10»,
B aBrycte u oKTAGpe 1966 r. 3amycKu elle ABYX HMCKYCCTBEHHBIX CIIy THHKOB
«Jlyna-11» n «Jlyna-12», a B ampeae 1968 r.— «Jlynei-14». Brin mposenmen
0OJIBIION KOMIIJIEKC HCCJIEeJOBAHUII CBOICTB JYHHOU IOBEPXHOCTH U OKOJOJYH-
HOTO TIPOCTPAHCTBA, OCYIIeCTBIeHa mporpamma ¢ortorpadupoBanus JIyHEL.
Boiparomieecss nayuynoe snauenue umeno onpenesnenne Ha VUCJI «JIyna-10» xa-
paKTepa MOBEPXHOCTHHIX IOPOJ JIYHBI 10 BelIMYMHE U XapaKTepy eCcTeCTBeH-
HOTO raMMa-M3JIyYeHUsd, CO3[aBaeMOro COMIeP/KALUMUCA B HUX PafMOAKTHUBHBI-
MU 3JIeMEHTaMH — ypaHoM, TopueM u KaiaueM. CpaBHeHHe YDPOBHS H3IyYeHHS
JYHHBIX TOPOJ C AUaJIOTMYHOU PafMOaKTHBHOCTHIO TOPHBIX MOPOJ 3eMJu MO03-
BOJIIJIO YCTAHOBHTD, YTO KONIIEHTPAI[UA PASMOAKTHBHBIX JJIEMEHTOB B JYHHBIX
nopojax OMu3Ka 1 MX KOHIEHTPAI[UM B IIMPOKO PACIPOCTPAHEHHBIX B 3€MHOIL
Kope H3BepKEeHHBIX MOpofax — 0a3anbrax M 3HAYMTEIHHO OTJIMYAETCS OT KOH-
LeHTpalun B rpaHuTax. B pgaiabHeiimeM 3TOT BHIBOA OBLT yOeOUTEIHHO IIO-
TBEP#K/IeH JaGOPATOPHBIM U3YYeHHEM JYHHOTO BEIIeCTBA M HEIOCPeJCTBEHHBI-
MU HCCIIeIOBAHUAMYU HA TIOBEPXHOCTH JIyHBL

B Tteuenue Bcero BpeMeHH paGOTHl CIOYTHHKOB MOAPOGHO MCCJIETOBAJINCH
3¢)eKTHl BOSMYILIEHHUIT U O0COGEHHOCTU B pacHpejieleHNH MAarHUTHOTO TOJS H
MeKIUIAHeTHON IJIasMbl B oKpecTHocTH JIyHbl Tomosmorus HaGmogaeMoro mouas
[03BOJIJIA CYMTATH €r0 MEKILUIAHEeTHBIM mmoJieM, AedopMUpOBaHHBIM JIyHOIL.
Ha ocHoBanuu mpsAMBIX M3MepeHMil OB OlLlEHEH BEPXHWIl Ipejes KOHIEHTPA-
(UM 3apsAKeHHBIX yacTul B nonocepe Jlyunt (mpumepno 100 uactui/cm?®), Ko-
TOpBIAl e IPOTHUBOPEYMJ OIlEHKAM, CHEJAaHHBIM paHee HA OCHOBAHUII Pajguo-
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Puc. 21. Cxembl obneta U NpUnyHEHMS aBTOMATHMYECKOM cTaHuuM «JlyHa-9»

84 — KOPpPEKUMA TPAEKTOPMU ABHIKEHUA, 6 — y4acTok nogneta u Nocagku

acrpoHoMmiryeckux HaOmonenuit. Ilosnuee nanmepenus na MCJI «Jlyna-19» me-
TOMIOM [ICIepCHOHHOro mHTepdepoMeTpa Aamil Golee HajerKHble 3HAYEHUS —
okomo 10° wacrui/cm® Ha muHeBHOII cropoHe JIymel ma BeicoTax 5—10 ®M c
NJIABHBIM CIHAJAHIIeM [0 BEJIYNIBl morpemsoct uamepenuii (Menee 10° w1ac-
tii/cm®) Ha BeIcOTax OKOIO 30 KM.

Ilonersl IYHHBIX ammapaToB Aall BajKHYI0 HHPOPMAIHIO JJIA TMOCTPOEHUS
TOYHOW Teopuu ABIGKeHHA JIyHb. B pesymbraTe TpaeKTOPHBIX M3MepeHHIl 1o
aostionii opout MCJI Gpurin momyyeHs! JanHble, YTOYHAIOU[HE 110 TATOTeHU
u urypy JIyubl,— ulnclieHHble 3HAYEHIA A KO3(DQIIIIEHTOB Pa3I0KeHM s
rpaBUTAIIIONHOTO IIOTEIIIIaJa ¢ BHITAHYTOCTHIO Ha 0OpaTHOIl cTopoHe JIyHBEL

B mepuo;1 cosmanus mepBeIX MyHHBIX mocagounsix ammapatoB u MCJI npo-
BOJWIICL TaKKe pab0THI Ha KOCMHIYECKUX CTAHIHAX «30HM», HA KOTOPHIX OT-
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padaThlBAJIMCH LPIUUIWIBL TTOCAKII amlapara, BO3BPALAKLIEroCs Ha 3eMIio
CO BTOPOIi KocMIIuecKoii ckopocthio. B centsadpe 1968 r. «3oHju-5» mocme 00-
aera JlyHpl Gaaromosyuyno BepHyJICA Ha 3eMi0. BoJbIIOi KOMIUIEKC IIcCieo-
paunii Jlyusl na ammaparax tuma «Peiiamxep», «Cepseiiepy», «Jlynap-OpOu-
rep» OBLI OCYIIECTBJENl HaullHag ¢ cepemiHbl 60-X rofoB aMepHKaHCKHMIX
YUYeHBIMII.

3amaua Oojiee MONHBIX IicciemoBaHIli JIyHBl mMoTpedoBaa CO3MaHUA HOBBIX
cpenctB. B oranuune or CIIIA, cocpegoToYumBmIMX YCHINA HA JOPOTOCTOALIEH
nporpamMMe «ATOJIOH» ¢ BBICAJKOI YelloBeKa Ha JIyHy, coBeTCKas IIporpaMmma
noseToB 1< JIyHe crpounach ¢ opuenranueil Ha asromatbl. Co3gaHHAg K 3TOMY
BpPEMEHH [I0Bas MOIIHAsl PaKeTa-HOCHTENhb, OCHAIIEHHAA JOMOJHIITENILHOIT pa3-
FOHHOII CTYNEeHbI0 IJsa ctapra ¢ opoutsl MC3, 11 oplueHTIIpoBaHHOE Ha ee HC-
[0JIb30BaHIle HOBOE IOKOJEHUEe JYHHBIX aBTOMATIYECKIIX CTAHIN TO3BOJILIII
HaunHasa ¢ 1970 r. B KOPOTKIIil CPOK M ¢ MHHIIMAJBHBIMH 3aTPATAMU OCYIIECT-
BUTH CIOKIIeilnie SKCIEePUMEHTHl II0 J0CTaBKke Ha 3eMi0 00pasiloB JYHHOTO
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rpyHTa U3 PasiIuYHBIX paiioHoB JIyHBI NpM MOMOLM aBTOMATHYECKUX CTAHIIII
«Jlyna-16», «Jlyna-20», «JlyHa-24», BbicaguTh Ha JYHHYIO JIOBEPXHOCTH [Ba
CaMOXOMHBIX ammapara «JIyHoxon-1» u «JIyHOXOm-2» MM KOMILIEKCHBIX HC-
CJIeJOBaHNiT Ha JYHHOIl MOBEPXHOCTHU, CO3aTh Gojiee COBepIIEHHBIE CILYTHUKH
JIyHBL ITH MOJETHI IMOJOKUIN HAYAJI0 HPUHIUINAJIHLHO HOBOMY 3TAally B H3yue-
Huu JlyHsl, obecrmeyuB BO3MOJKHOCTD IIPOBEJEHUS CHCTEMAaTHYECKUX MCCIEMI0-
BaHUIL, B TOM YICJI€ IT0CJIe 3aBePUICHUS MPOrpaMMbI « AIIOJIIOH Y.

OgHOBpeMEHHO C YYeTOM HOBBIX BO3MOKHOCTENl HOCHTEJell CO3[aBaluch
Oojlee COBEpIICHHbIE CpeicTBA A MoJeToB K IutaHeraM. Ilepexom 1< aromy
HOBOMY dramy ucciemnoBaHuil ColHe4HOI CHCTEMBI OBII HEIOCPe[CTBEHHO CBSI-
3aH C JaJbHEeHININM pa3BUTHEM B Hallell CTpaHe MCCIEJOBAHUN IO AUHAMHKE
KOCMHUYECKOT0 II0JeTa, OMMPAILINXCA HAa IPOrpecc B CO3JaHUM OOPTOBBIX CH-
CTeM YIpPaBJeHUA U KPYIHBIX HA3eMHBIX H3MEPUTENbHBIX U MHPOPMALMOHHO-
BBHIYMCIUTENHHBIX KOMILUIEKCOB. JTO 00eCIeymio yCHOemIHOe peIIeHHe TaKUX
CJIOKHBIX 3afjay YIpPaBIeHUs MOJETOM, KaK IMOCAaJKa KOCMHYECKHX AaIIapaToB
C BBICOKOU TOYHOCTHIO B MHTEPECHBIE JJIs HAYYHBIX HCCIeTOBAHUIN paitousl JIyHbI
¥ TJIaHeT, a TaKyKe BO3BpallleHNe ammaparos ¢ JIyHH Ha 3eMIio.

20 cenradpsa 1970 r. Ha HouHOII cTopoHe JIYHBI, B ceBEepPO-BOCTOYHOIl YacTH
Mopsa Mzo6uaua (0°41” 1. m., 56°18’ B. 1.), coBepmmia MATKYI0 IIOCAIKY
aBTOMaTu4ecKas craHnusa «Jlyma-16». CraHuusa BHauvaje BBHIILIA HA KPYTOBYIO
CEJIEHOLEHTPUIECKYI0 opOuTy ¢ ymameHueM oT moBepxHocTu JIyHsr 110 KM u
naxmonenneM 70°. Ilepen mocamkoil Gbita peleHa cJIOMKHAsA 3agava QOPMUPO-
BaHHA OpOMTHI ¢ HU3KUM IepuceneHueM. B pacueTHsii MOMeHT Obljia BBHIJaHA
KOMaHZIa Ha IOCaJKy, KOTOpas HPOUCXOAMIA IOJHOCTHI0 aBroHOMHO. Ha 3a-
KIIOYUTEJIHLHOM dTale NPH MOMOIIM PaguoBBICOTOMEPA MPOU3BOMMINCH M3Mepe-
HUSA PACCTOAHIA 0 HOBEepXHOCTH JIYHBI, 10 KOTOPHIM GOPTOBOE CUETHO-peEIIar-
1jee yCTPOMCTBO BBIJABAJO KOMAHIbl HA BKIIYEHHNE U BHIKIIOYEHHME IBUraTe-
xneit. Ilocae mocagku cranuus mpousBeda OypeHue u 3a0op JYHHOro rpyHTa
Ha TIyOMHY OKOJIO 35 CM U ¢ MOMOIIBIO PaKeThl, CTAPTOBABIIEH ¢ MOBEPXHOCTH
JIyHBI, JocTaBUIa BO3BpAlLaeMblii ammapaTr ¢ JIyHHBIM BeIIeCTBOM Ha 3eMIIIo.
Bce omepanuu 6s1M ocyLiecTBIeHB aBTOMATHUECKH M [0 KOMAaHAAM C 3eMJIH.

OcHoBHbIE cucTeMBl «JIyHBI-16» mokasaHbl Ha puc. 22. CTaHIUA COCTOMUT
13 TOCAJOYHOI CTYNEHU C TPYHTO3a00PHBIM YCTPOMCTBOM M JIYHHON paKeThl
¢ Bo3Bpamaemsim anmapatoM (puc. 23). Ee mMacca mpu mocajke Ha MOBEPXHOCTh
JIyrpr 1180 xr. Ilocamounas crymeHBb mpeacTaBisieT coboil aBTOHOMHBIN pa-
KeTHBII OJIOK MHOTOIIeJIeBOr0 Ha3HAYEHUA, HA KOTOPOM MOKET yCTaHABIAMBAThH-
¢ Inb0 BO3BpaTHAsA JYHHAsA paKera, Au00 caMOXOMHBIN ammapat «JIyHOXOMY.
B ee cocraB BXxOmMT JKHUIKOCTHBII paKeTHBIl IBUraTelb, cucreMa O0AKOB C
KOMIIOHEHTAaMHU TOIUINBA, MPUOOPHbIE OTCEKHM M aMOPTU3AIMOHHBIE I10CAOYHbIE
omopbl. Bosspamjaemsiii anmapatr ¢ mpuOOPHBIM OTCEKOM OTHENAETCA OT JYH-
HOIl paKeTsl mocie pasroHa ot JIyHBI U coBepluaer mepejer K 3emie mo 0Oaj-
MuCTHYeCKoil Tpaekropuu. B mpouecce storo mepeiera mpousBOJATCA Tpaek-
TOPHBIE [3MEPEHUs U HENMPEepHIBHO YTOYHsAEeTCH PaKTHYeCKas TPAEKTOPHA [BU-
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Puc. 23. Pabora rpyHto3abopHoro ycTtpoictsa ctaHuuu «JlyHa-16» Ha nosepxHocTu JlyHbi

1 — amnyna Bo3Bpawiaemoro annaparta, 2 — rpyHT, 3 — 3aMOK KpbIWKKH, 4 — KPbIWKA repmeTU3auuu amnynel,

5 — ¢dukcupylowme nNpyxuHbl amnynsl, 6 — BYHT nopauu, 7 — spawatens, 8 — 6yposoW cHapsa. A — ucxopHoe
NONOXEHHE WTAHIKM M SYPOIOFO CTaHKa, 5—p360"lee nonoxexwue. BHM:IY KONOHKA NYHHOro rpPYHTa — peronura
u3 Mopsa U3obunua, pgoctasneHHas Ha 3emnio craHumen «JlyHa-16», | — Boaspaujaembld annapar

MEHUs M pailoH MOcajKy, OJHAKO Koppekiuili He mpexycmarpusaercs. OGuixer-
YaIOIUM OOCTOSTENbCTBOM 3[€Ch SBJISETCS TO, UTO MOJ BO3MeiCTBHEM 3HAUU-
TeIbHO 0GOJlee CUIBHOLO II0 CPABHEHUIO C JIYHHBIM TIPABUTAIMOHHOTO IIOJS
3eMsIn BO3BpaTHBIE TPAEKTOPHUH COOMPAOTCA B [JOBOJBHO Y3KUIl IY4YOK. ITO
3HAYMTENHHO YMEHbLIAET BINSHUE HOTPEIIHOCTEH B KOHI[e AKTHBHOTO yYacTKa
npu crapre c JIyuel. Tem He MeHee ofecmedenue BO3BpallleHUs alIapaTa
(puc. 24) B sapaHee BHIOpDAaHHBIH M [OBOJHHO OTPAHMYEHHBIN IO ILIOLIAMH
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Puc. 24. Bo3spawaemsiit annapar craHyun «JlyHa-16»

paiion Ha teppuropun CCCP, Kk ToMy ’Ke ¢ yueTOM NOIOJHHTEIBHBIX Pa3dpo-
COB HAa yYacTKe adpoMHaMUYEeCKOrO0 TOPMOKEHMdA, IpeIcTaBiseT coboil BecbMa
CIOKHYI0 HAYYHO-TEXHUIECKYIO 3a7auy.

Ha puc. 23 mokasana raxke gocraBieHHas «JIyHoii-16» KomoHKA ceimyde-
ro JIyHHOTO TpyHTa (perosura) Ha IPUEMHOM JIOTKE CIENUAJBHON BAKYyMHOI
KaMephbl II0CJe BCKPHITHA Gypa. JIyHHBIE IDYHT OKa3ajCA pPHIXJOil MelIKo3ep-
HMCTOH TOPOMIOA TEMHO-CEePOro IBeTa co cpefHeil miorHocThio 1,17 r/cm®. Op-
HaKO B 3aBHCMMOCTH OT YCJOBHH HACBHINAHMA U YIUIOTHEHUA INIOTHOCTH M3Me-
gsanack ot 1,1 mo 2,3 r/cm®. Bruta HajiieHa cymecTBeHHAA 3aBHCUMOCTD OT CTe-
meH! YIDIOTHEHUA TaKiKe (PU3MKO-MEXAaHHYECKUX M TEINIOPU3MYECKUX CBONCTB
IPYHTa. YCTaHOBJEHO, YTO 3epHA PEroyiMTa OTJIAMYAIOTCA GOJBIIMM PAa3HOOODa-
3MeM, UX MeJUWaHHBIA pa3Mep yBeamuuBaercsA ¢ rayouHoit or 70 mo 120 MKM,
OJJHAKO BCTPEUYAIOTCA OT[eJbHBIE KpyIHBIE YacTUIbl (puc. 25) ¢ dparmueit
3epHa, npessimapeit 0,45 mMm. [lo MuHepazoro-merporpadpuyecCKUM XapaKTe-
PUCTHKAM MOJKHO BBIIEIMTh OTHOCHUTEJIbHO HeGOJbINOEe KOJIMYECTBO OCKOJKOB
OePBUYHBIX MarMaTHYeCKUX IOPOJ, UMEIUX HeM3MeHeHHbIe I'pDaHU, U 3HAYU-~
TeJBHO OOJsibllle OLLIAKOBAHHBIX YAaCTHI[, IMOJBEPrIIMXCA CyIeCTBEHHBIM IIpe-
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06pa3oBaHUAM Ha JYHHOIl IOBEPXHOCTU IOJ BO3/eiicTBUEM DPa3IUYHBIX KOCMO-
reHHbIX (aKTopoB. Cpeay OLLIAKOBAHHBIX YaCTUI[ OCOOEHHO BBIEIAIOTCSA
CHeKINMecs, OIJIaBleHHBle M cepuyecKue CTEKIOBUIHBIE YACTUII CHJIMKAT-
HOTO paciiaBa, 0GpasoBaBLINECs B pe3yJbTaTe B3PHIBHBIX IIPOIeCCOB IpU Ia-
mennn MereoputoB. C riryOMHOI [OJIA TAaKUX YACTUI[ yMEHBIIAETC.

Jlynnoe BemecTBo ObLIO MOJBEPTHYTO BCECTOPOHHEMY H3ydeHUI0. DBrianm
IpOU3Be[eHbl JleTaJbHble XNMMHUUYECKHe aHAJIU3bl PerojinTa M ero (Ypakimuii ¢
ompefiesieHeM OOJBIIMHCTBA 3JeMeHTOB Tabauipl MeHpgenaeeBa, McciIeqOBaH
n3oronHblil cocras. Ilo cooTHoIEHNMIO M30TOMOB PyOMAUA M CTPOHIUA, ypaHa
M CBUHIA, aprOHA M KajusA MPOU3BEJIEHO OmpelesieHne abCOMIOTHOTO BO3pacTa
OPOABI, TIIATENbHO M3YUYEHHI ONTHYECKHUE, TeIJIOBBIe, MeXaHUYeCKHNe, MAaTHUT-
HBIe CcBOiicTBa. B comocraBieHuy ¢ HaHHBIMU, HOJYYEHHBIMM aMepPUKAHCKUMH
YYeHBIMU M3 aHAJKM3a JYHHOTO, BEL[eCTBA, JOCTABIEHHOr0 Ha 3eMJII0 acTpOHAB-
TAMU SKCIETUIMI «AMNOJIOH», 3TH HCCIEIOBAHUA IO3BONUIN CMIEJIATHh BBIBOX
0 TOM, YTO XapPaKTePUCTHKM DPEroJuTa [MOBOJIHHO IIOCTOSTHHBI Ha II0BEPXHO-
CTU JIYHHBIX «MOpeii», IpeCTABIAIUX co00il MIoIafHble U3MUAHUA (5a3aib-
TOB.
Hcropnueckn coxpaHMBIIMECA HA3BAHUA (MOPSA» M «MATePUKHU» XapakKTe-
pU3YIOT XOpPOLIO Pa3JMYHMble B TEJECKON OOLIMpHBIE 00JAacCTH C Pa3IHYHBIM
peasedoMm. C TOYKHM 3peHUA TreoJIOTMYEeCKONl ucTOpuu JIYHBI IEepBOCTENEeHHBIN
HHTEpeC MPeCTABISAET COMOCTABIEHNE CBOICTB BellleCTBAa U3 PA3HBIX PAilOHOB —
PaBHUHHBIX «MOPCKHX» U TOPHCTHIX «MaTepUKOBHIX». IlepBylo 3amauy perrmia
«Jlyna-16», Bropas sagaua OblIa pemeHa 1mojeToM «JIyHbI-20».

ABroMarnueckas craHnua «Jlyma-20» cosepmmna mocaaky Ha JIymy
21 ¢despana 1972 r. B 06IacTH ¢ OTHOCHTEILHBIMH IlepemagaMu peibeda 0
1 kM, pacnonokenHoit meskaqy Mopem Hpusucos u Mopem Nsobunus, B paiione
kparepa Amomnonuit C (3° 32" ¢. m., 56° 33" B. 1.). 910 3HaunTenLHO Gosee
apeBHssa o0xacth, chopMUpOBaBIIAsACs, IO-BUAUMOMY, paHee Mops N3o6unms.
PaGora rpynrosabopHoro ycrpoiicTBa Ha IMOBepxHOCTH JIYHBI MPOM3BOAMIACH
aHAJIOTUYHO TOMY, KaK IOKa3aHo Ha puc. 23.

I'pyur, pocrasaennsiii «Jlynoii-20», cymecrBeHHO oTjam4aercsaor obpasma
rpyHTa, goctasieHHoro «Jlynoii-16». Ilo BHemHeMy BUIy 3TO TakiKe PBIXJIBIIA
Pa3HO3EPHMCTHII Marepuaj, HO CBETIO-CEPOr0 I[BeTa, 3HAYUTENHHO CBeTiee
npoGbl 13 «MopcKoro» paiiona. Ilpm cpenueit mnoruoctu 1,1—1,2 r/cm® on Tak-
e Jerko ymwiotHserca mo 1,7—1,8 r/em®. B mem mpeobaamaioT ¢gparmMeHTH
KpUCTAUIMYECKUX TOPOJ M MHUHEPAJOB ¢ XOPOIIO COXPAHMBUIMMHCH TPAHAMH,
[OBEPXHOCTAMH CKOJIa. 3HAYMTEJIbHO MeHbIIe OLLIAKOBAHHBIX, OILIABJIEHHBIX
yactun. Cpeguuii pasmep 3epen 70—80 MKM, HO BCTPEYaOTCA OT/ENbHBIE KPYII-
HBIE YACTHI[Bl pa3MepoM O0OJbINe MUIIMMETPa. AHAIN3 XMMUYECKOTO U MUHE-
PaJIOrMYECKOro cocTaBa MOKAa3al, YTO IO CPABHEHHIO ¢ MOPCKUMH MaTEDPHKO-
BBI€ IIOPOABI OOOTALEHBH AJTIOMUHHEM U KaJbl[ieM M O0eTHEHH jKeje30M, TH-
tTaHOM u MarHueM. IloaTOoMy «MaTepUMKOBBIN» TPYHT COCTOMT MpPEMMYIIECTBEH-
HO M3 TOJIEBBIX IINATOB — AHOPTO3UTOB M COMEP/KUT OIpeeJIeHHOe KOJIMIECTBO
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Puc. 25. OtpenbHbie PparMeHTbl NYHHOro rpyHTa

@ — 3ePHO ONMBWHA HeNpPaBuNbHOW (opMmbl, 6 — 32pHO NUPOKCEHa NPOAONTrOBaTON (OPMbI, B — peronuTosas
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6peK‘4Mﬂ, CNOXEHHAA ABYMSA PAa3IM4YHLIMU THUNAMHK MaTtepuana, r — CTeknNaHHas CerM‘IeCKQI yactuya ¢ YAGPHHM
KpaTepom B UeEHTpe). @ — u3 KONOHKM rpyHTa «flyHbi-20», 6, B, r — WlyHbI-16n
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OJIMBUHOB U IIMPOKCEHOB, a TUTAHOCOJEP/KAL[ero, WJIbMEHHTA B HEM IIOYTH Ha
MOPAZIOK MeHbllle, YeM B paifloHAX «MOpei».

MoskHO mpepmosiarath, YTO aHOPTO3UTHI OGPA30BAINCH Ha CaMbIX PaHHHUX
sTamax ucTopuu JIyHBI, B Ipolecce KPUCTAXIU3AIUOHHON muddepeHIanmmn
OCHOBHOIT ra66po-0a3aJIbTOBOIl MarMbl,- TOrga KaK BBIXOAbI 0a3aJbTOBBIX pac-
IJIaBOB, 3aMONHUBIIMX «MOPs», TPOHCXOMAWIN 3HAYMTEJHHO MO3[HEE. ITH
IpeCTaBIeHNA HOTKPEIUIAITCA OIeHKaMU aGCOMIOTHOrO0 BO3pacTa JIYHHOrO
BemiecTBa. BospacT mapeBHelilneil MaTepMKOBON KOPHI JIyHBI IPUMEPHO COOT-
perctByeT Bo3pacty Conneunoii cuctembl (0K0I0 4,6 MJpH. JeT), B TO e BpeMs
B paiioHax «Mopeii» mpeoGiafganT Golee «MOJOABIEe» MOpOAsl — mo 3,16 miupp.
ner. Bugumo, ata mociemHAA OIEHKA XapaKTePHAyeT BPeMA 3aBePUIEHHA OC-
HOBHOTO aKTHBHOTO II€PHOIA 3BOJIIONUY JIyHEL

Jlaa usydenus BpeMeHum U ycioBUil 00pa3oBaHMA JIYHHBIX IIOPOJ OYEHB
BaJKHO HUMeTh BO3MOKHOCTH OpaTh BelecTBO ¢ 0oabuioii ray6uusl. B Komonke
TAKOro BellecTBa KaK Obl 3alMCAHBl XPOHOJIOTMA M OCOGEHHOCTH IPOIECCOB,
$opmupoBaBmux moBepxHOCcTh JIyHbl CiIOMKHBI 9KCIIEPHUMEHT IO 3a00py JyH-
HOro FPyHTa ¢ INIyOMHBI OKOJIO IBYX METPOB ObLI OCYLIECTBJIEH HAa aBTOMATH-
yecKoil craniun «JIyna-24».

Crannua «Jlyna-24» cosepmiuna MaArkyio mocaaky Ha Jlynmy 18 asrycra
1976 r. B Mope Hpusucos, B 40 KM 0T MaTepUKOBOTO MepelIeiiKa, OTAeNS0IIero
ero ot Mopsa M3o0umusa. Ona Gblra ocHallleHa HPUHIIMIIHAJIBLHO HOBBIM TPYH-
103a60pHBIM ycTpoiicTBOM. OcTpoyMHAs KOHCTPYKIMS 3TOro ycTpoiicTBa obec-
MmeynBaeT BO3MOMKHOCTH IOfa4YM OYpPOBOr0 MHCTPYMEHTa Ha MJIuHY mo 2,6 M,
3aloJHeHNe TPYHTOM BHYTpPEHHEi IMOJOCTH INTAHTH, B KOTOPOil pasMelleHa
rubkas TpyOKa — IPYHTOHOC, M3BIeYeHNEe TPYHTOHOCA C TPYHTOM M3 LITAHTH
M HaMOTKY ero Ha OapaGaH, 3aKII0YaeMBIii B TePMETU3UPYEMYI0 KAICyJy BO3-
Bpamaemoro ammapara (puc. 26). IIpu »TOM — uTO OYeHBH Ba}KHO — COXpa-
HsAeTcA HeNM3MEeHEeHHOil IOocJeqoBaTeJbHOCTh 3alleraHnsa cjoeB (crpaTuduka-
oUA) MO Beeil riy6umHe KogoHKM. Bee omepamuu, Kak ¥ Ha HpegbIAyIIMX all-
maparax, IPOU3BOJUIINCH aBTOMaTH4YeCKU. B mpomecce GypeHHs mpoucxoguia
CMeHa PeKMMOB OT BpAal[aTeNbHOT0 K yJgapHo-BpamareabHomy. O6Imas riy-
O1MHA HAKJIOHHOrO GypeHus cocraBuia 2,25 M.

Ilser peromura B KoNMOHKe rpyHTA, HocTaBienHoro «JIyHoii-24», pasmmy-
HBI/i — B HEM MOKHO BBIJIeIUTh HECKOJBKO CJI0eB. B memoM mpeo6ragaior TeM-
Hble 6a3albTOBbIE MOPOJHI BYIKAHNYECKOTO TPOMCXOMIEHMS, HO TIPHCYTCTBYIOT
TaKkKe (YparMeHTH MHTPY3HMBHBIX MOPOX M NPUMeCh APEBHEr0 MaTepPUKOBOIO
Marepuana. [[ByXKOMIOHEHTHOCTh COCTaBa IPYHTA IO CTeNeHH 3PEJOCTH yKa-
3bIBa€T HA MHOTOJTANHOCTH €ro OPMUPOBaHNs, HA CYLIeCTBEHHOE IlepeMelln-
BaHue peronura. Ilo cBoemy XxmmmueckoMy cocTaBy aNIOMUHICTBIE ITOPOMBI
«JIyHBI-24» TakKe 3HAUMTENBHO OTIMYANTCHA OT JYHHOTO BEIECTBA, HOCTAD-
JIEHHOTO HpPefBIYIIUMA CTAaHIUAMU. B HuX cofepskuTcsi upe3BHIYAlHO Majo
TYTOIUIABKUX U PeJIKO3eMEeJNbHBIX dlleMeHTOB (0apys, QUPKOHUA, HTTPHA, rad-
HHfA, XpOMa) U HapsAZY.C 5TUM HeOOBIYHO MHOTO HUKeJH. JTO CBUIETEILCTBYOT
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Puc. 26. TpyHTOHOC C rPYHTOM, AOCTABNEHHLIM @aBTOMATUYECKOMN cTaHuuem «JlyHa-24»

00 YHUKAIbHOM IIeTPOJIOTMYECKOM XapaKTepe 3TUX MOpoA Ha ¢oHe Gasajbro-
BBIX IOPOJ APYTUX PaitoHOB JIyHBI, 0 BO3MOKHOI BayKHOI pPOJU METE€OPUTHOR
OoMOapmupoBKN B uX oOpascBaHuH. THiaTelbHBI XMMHUYECKUIl aHAIN3 Be-
niecTBa, JaTHpOBaHME 00pAsI[OB M3 PAasHBIX CIOEB, UX COMOCTABIeHNHE C pe-
3yJIbTaTaMU UCCIEeJOBAHUIT IIOPOS U3 PAa3HBIX pailoHOB JIyHEI OyAyT HECOMHEHHO
croco0CcTBOBATh NyYLIEMY IOHNMAHUIO €€ JAPeBHell UCTOPUU U COBPEMEHHOIO
BHYTPEHHEI0 CTPOEHHA.

17 mosi6psa 1970 r. aBToMaruuecKoii craHmuein «JIyna-17» ObLT mOocTaBiIeH
HA MOBEPXHOCTH JIYHBI IePBHIil B UCTOPUH JUCTAHIMOHHO YIPAaBIAEMBIi CaMO-
xopgHBI annapar «Jlyroxon-1» — mpooGpas miaHeToxomoB Oymymiero. 1o mos-
BOJIMJIO B TeueHNe IOYTHU rofia JeTaJbHO 00CIe0BaTh pailoH B ceBepo-3alaTHoit
gactu Mopsa [Hopeii, npuireraomuii K Mecty mocagku «JIyme-17» (38° 17’
c. m., 35° 00" 3. 1.). Ono xapakTepHo miaA Haubojee TUNMYHOTO KOJBLIEBOTO
«MOps», OKANIMIEHHOTO OeperoBBIMY TOPHBIMU XpeOTaMHu.

16 siEBaps 1973 r. BHYTPH 55-KuIOMeTPOBOro Kpartepa JleMoHbe, pacroio-
JKeHHOro Ha BocTogHON okpamue Mopsa fcmocru (25° 51 ¢. m., 30° 27’ B. 1.),
¢ IOMOIBI0 aBTOMATHYeCKOil craHnuu «JlyHa-21» GBI mocraBieH BTOPOH ca-
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MOXOJHBIA ammapat «JIyHoxop-2». ITOT pailoH IO CBOeil reoJOruvYecKoi mpu-
pofie CyIeCTBeHHO OTIMYAeTCs OT IIePBOTrO, MOCKONbKY HAXOAUTCA B CIIOKHOI
IepexoiHOl 30He COWIEHEHMs «MOpsi» M «Marepuka». Ero xapaxrepnoii occ-
OeHHOCTBIO TaKe ABIAETCA HAIU4yle 37ech IPOTAMEHHOTO TEKTOHHYECKOTO
pasioma.

Kasxnpiit n3 anmapartos «JIynoxom» (puc. 27) mpeacraBiseT co6oii BoCbMH-
KOJIeCHYI0O MAIIMHY BBICOKOIl IIPOXOJAUMOCTH, HECYINYI0 TepMeTHYHbI mpuGop-
HBIl KOHTeiiHep, NpeJHA3HAUYEHHYIO A [IUTEIbHOT0 (YHKIUOHHDPOBAHUA H
IpOBeJeHNsI HayYHBIX HCCJIELOBAHUII HA JYHHOI IIOBEPXHOCTH B YCIOBUAX TIJIy-
60KOro BaKyyMa, Pe3KOoil CMeHBI TeMIepaTyp B Te4yeHUe JyHHBIX CYTOK, IIpU
MmasgoMm sHepromorpeGrenun. OH 000pyMOBAaH CHCTEMOR AMCTAHIMOHHOTO YI-
paBlieHNUs, TeIeBU3NOHHBIMH KaMepaMH, PaJIOKOMILIEKCOM, CUCTeMaMU 9Hepro-
NHTAHAA M TepMoperyiupoBaHus. Ha HeM ycTaHOBIEHO [BYXCKODOCTHOE
IIaccd ¢ CHCTeMOil 0Ge30macHOCTH MABMKEHHUsi, o0ecneyuBaloleil aBTOMaTHYe-
CKYI0 OCTAHOBKY IIPH IIpeflelbHBIX yriax KpeHa u guddepenra. Macca «Jly-
Hoxoma-1» 756 kr, a «JlyHoxoma-2» — 840 xr. Anmapar ympaBiAlcs olepaTo-
pamu u3 IlenTpa ganbHelr KocMuuecKoil ¢Basu. Pemum [ABIKeHUsA BhIOMpascs
B 3aBHCHMOCTH OT CTPYKTYPHI IOBEPXHOCTH M pellbepa MeCTHOCTH HA OCHOBa-
HUON HeIPepLIBHO MOCTYNMAKMIMX H300paKeHHil M € yYeTOM TejleMeTpHyecKoii
aHdopmanuu o6 yriax KpeHa, guddepeHTa, peKUMOB IPUBONOB KOJEC M 3a-
macoB GopToBoii sHepreTuru. [[Isg mepefaudm maHOpPAM OKPYKAIOIIEro JyHHOTO
mapgma@ra M CHEMKHM Y4YacTKOB 3Be3JHOr0 Heba ¢ I[eIbI0 acTPOOPHEeHTALUH
HCIOJIB30BAINCH CKAHUpYWOIINe TeledoTOMETPHl M TeJeBU3MOHHBIE KaMepHl.
B rauecTse momorpeBaresisa rasa, HUPKYJINPYION[Ero BHYTPH TepMETHIHOTO KOH-
TeifHepa, MCIOJBH30BAJCA M30TONHBI HMCTOYHHK, a BEPXHAS 4acTh KOpmyca ¢
KpPHIIKON CIyKHJIA pafgMaToOpoOM-OXJafguTelneM. BHYTpeHHss ITOBEPXHOCTH
KPBIKK IpPecTaBisaia coboil maHexb coiaHeuHoit Oarapen. B mepmon myHHOI
HOYM KpBIIIKA 3aKPHIBAJA PAagUuaTop, U TEIUIO M3 KOHTeliHepa He U3IYydyajoch.

3a 11 nymmsix cytok (oxomo 10 semmBIX MecameB) «Jlymoxoa-1» mpeopo-
men paccrossHume cBbimie 10,5 KM, meTaldbHO 06CIeI0BaB IMOBEPXHOCTH 0O0IIEi
mwromanbo oxoio 80 Teic. M, a «JlyHOoX0m-2» 3a 5 NYHHBIX CYTOK IIpOLIET B
ycaosusax Gogee ciaoskHoro peibeda paccrosume oroino 37 kM. IIpexpamenue
paboTsl OBLIO CBA3aHO C MCYepIaHWEM pecypca OOPTOBOTO M30TOMHOTO MCTOY-
HUKa.

PaGora m1yHOX070B Ha NYHHOIl MOBEPXHOCTH MO3BOJIMJIA IOJYYUTH OOIIUp-
Hy0 HayuHylo nH(popmanuo. C GoxbLIOil HEeTATHHOCTHIO M3YYalUCh TOIOTPa-
$uA MeCTHOCTH IO TeleBU3MOHHBIM CHhEeMKaM U NaHHBIM 00 yriax KpeHa U
nuddepenta, Mopgoorus U pacupejeneHne Kpatepabix GopM U KaMHeil BIOIb
MapIIPyTOB ABMKEHMsA, OTAEIbHBIE TIe0Joro-Mopgosiorunyeckne o06pa3oBaHus,
B TOM 4HcJie BHyTPH KpaTepoB, U T. A. IIpu momomy cmexkrpomerpuyeckoii aim-
naparyps «PU®MA» MeTomoM peHTreHO(II00PECHEeHTHOTO aHATN3a IIPOBO-
AWIO0CHh HCCIeJ0BaHMe XMMHYECKOr0 cocTaBa TrpyHTa. Ero (usmro-mexaHmue-
CKHe CBOHMCTBA OIpe/eNAINCh 10 JAHHBIM O B3aUMOJEHCTBHM KOJeC ¢ TPYHTOM
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Puc. 27. CamoxogHeii annapar «JlyHoxog-1»
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Puc. 28. Cneanl nyHoxoga Ha nosepxHocTH JlyHsl

(13 amamusa uzoGpaskenuii ciefos, puc. 28) u o Harpyske Ha jessaToe (CBO-
GogHOE) KOJeco, a TaKKe MO pe3yJbTaTaM IIEPHOAMYECKH IIPOBOSMBIINXCH
H3MepPeHHil BeJIMYNHBl BHEIPEHUs KOHYCHO-JIONMACTHOrO LITaMIIa-IIeHeTPOMeT-
pa. Ha «Jlyroxome-2» mpu moMoliu TpeXKOMIIOHEHTHOTO )éppPO30HIOBOIO MAar-
HHUTOMeTpa IIPOBOMMINCEH TaKyKe M3MePeHUA Bapualuil MarHUTHOTO II0JA, 00y-
CJIOBJIEHHOTO OCTATOYHOH HAMAIHMYEHHOCTHIO JIYHHBIX IIOPOJ, U3MEPEHUs CBe-
THMOCTH JYHHOro He6Ga IIpH HOMOINM acTpodoToMeTpa M XapaKTepHUCTHK KoC-
MHMYECKOT0 M3IYYeHUs IIPU MOMOINM paguoMeTpa. OKCIIEPUMEHTHI 0 JIa3epPHOil
neJIeHTaliy M JIOKAIMM HMeld [elbl0 YTOYHeHHe KOOPAWHAT IYHOXOMOB U Ia-
paMeTpoB op6uTH JIyHEL

MomuocTh ¢jIos peroinTa oneHeHa paBHOU OT 1 M0 6 M B «MOpCKUX» paiio-
Hax 1 9—10 M B Goee fpeBHNX, ero Hecymas cnoco6HOCTL Bo3pacTaeT ot 0,2—
0,3 H/cm® B camom BepxreM cioe o 10 H/cm® ma ray6une 8—10 cm. Ompene-
JdeHNUs COofiepKaHMil TaKUX IOPOL000pa3yoIuX 3IeMeHTOB, KaK KPeMHMIl, Ke-
Me30, KAJAbLINUH, alOMUHUN, MAarHWil, THTaH, KaJWii, MOATBEPAUIN BHIBOABI O
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0a3aJbTONIHOM THUIIE CIATAIOLIUX IOPOJ «MOPCKHMX» PAOHOB M TOPHBIX IOPOJ
THIIA aHOPTO3UTOBHIX raGOpO Ha permoHaX, IPHUMBIKAIOIUX K «MaTepHKaMy.
ITo copepmanuio Kene3a U ero OTHOIIEHUIO K JPYTMM BJIEeMeHTaM ObLI IIpocile-
JKEH XapaKTep Iepexoja OT «MOpA» K «MaTepuky». OGHapy)KeHa ompepeleH-
Hafg CBA3b COOCTBEHHOr0 MArHUTHOTO IOJA JIYHEI ¢ MOBEPXHOCTHBIMU CTPYK-
TypaMu U 3JIeMEeHTHOTO COCTaBa IOPOJ € OTPAKATEIbHBIMH XaPaKTePHCTHKAMHE
TyHHOrO MaTepuaia.

C cosnaHueM HOBOTO IIOKOJEHHS COBETCKHX JYHHBIX aBTOMAaTOB CYIIECT-
BeHHO paCUIMPHINCH BO3MOKHOCTM HCCIEJOBAHUI C OPOUTHI MCKYCCTBEHHBIX
coyTHukoB Jlynsl. BriBefennsle Ha opOuTel ¢ pasznuuHbiM HarkmoHenueMm VMCJI
«Jlyna-19» u «Jlyna-22» mosponuiau mOTYyYuUTH 3HAYUTENBHO OOJee IMOJHBLIE
NaHHBIE O MApaMeTpPax JYHHOTO I'DABMTALIMOHHOrO IOJsA, B YACTHOCTH H3YIHTh
a¢peKTHl aHOMamMil, 00YCIOBIMBAEMBIX JOKAJIBHBIMM KOHIIEHTPAUMAMH Mac-
CHI — MACKOHAMH; IIPOBECTHM PAMOJOKAIMOHHEIE 9KCIIEPIMEHTHI € IeJbI0 OIpe-
MeJeHNs XapaKTePUCTUK HMOBEPXHOCTHOrO CJIOS JIYHBI; BBHIIOIHUTH OOUIEPHYIO
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oporpaMmy ¢ororpadupoBaHUS JIYHHON IIOBEPXHOCTH; OCYLIECTBUTH CEPUIO
JKCIIEPUMEHTOB II0 H3YyYEHHI0 XapaKTePUCTHK OKOJOIYHHOIO MPOCTPAHCTBA.
ITH NaHHBIE CYL[ECTBEHHO MOMONHAT Pe3yJIbTATHl MCCIEJOBAHUIA IPH IIOMO-
¥ annaparos, COBePLIANINUX IMOcagKy Ha JIyHy.

Wsyuenne B mabopaTropmax MHOTHX CTpaH MHpa 3JIeMeHTHOTO, MUHEPAJO-
rHYeCKOro, M30TOIMHOTO COCTaBa M (PU3MYECKUX CBOMCTB JYHHOTO BellleCTBa,
IOCTaBIEHHOr0 Ha 3eMJII0 aBTOMAaTHMYECKMMHU CTaHuuamu «JIyHa» u sKcmemu-
LUAMI «ATIOIIOH», MOAPOOHBIA AaHAINW3 U COMOCTABIEHHUA OCOOEHHOCTEH pas-
JHYHBIX Te0JOTHYECKUX CTPYKTYp Ha IOBepXHOCTH JIYHBI, S3KCIepHMEHTHI II0
CeifiCMO30HUPOBAHUIO, HCCIEIOBAHMA NajleoMarHeTu3Ma, H3yueHHe ¢ OpoOUT
NCJI pasHooGpasHBIX XapaKTEPUCTUK JYHHBIX MOJMEH M yCIOBHil B3amMojeii-
cTBuA JIYHHI ¢ OKpY/KAaOIIUM IPOCTPAHCTBOM HE TOJBKO PACKPHIBAIOT MHOTHE
TailHBI Halllero eCTeCTBEHHOr0 CIyTHUKA, HO M JAIOT KIIY K NOHNMAHUIO PaH-
Hell ucropuu 3eMJm.



Vil
MONETbI K MNTAHETAM

Mosxuo 0e3 mpeyBeqMYeHHA CKa3aTh, YTO MEHbLIE YeM 3a JEeCATHIETHE HC-
CJIE[IOBAHUI IJIAHET MPH IIOMOLIM KOCMUYECKHUX alIlapaToB YejJ0BEeYECTBO y3Ha-
JI0O 0 HUX HECPaBHEHHO GOJbIIe, YeM 3a CTOJETHA acTPOHOMHYECKHMX Haliiome-
Huii. HambGompmmii mporpecc MOCTUTHYT B M3y4YeHUH OMUKAWIIHNX K 3eMie
niaaHer — Benepn u Mapca.

18 okrabpa 1967 r. asromaTuuecKaa crannusa «Bemepa-4» Bomma B ar-
mocepy BeHepsr 1 mocire aspoguHAMITYECKOTO TOPMOFKEHNA HAYala CHUAKATH-
¢ Ha mapamrore. BnepBele Ha 3emuio mepefaBafich JaHHBIE O TeMIeparype,
NaBJIEHUN, XUMIYECKOM cocTaBe aTMOc(ephl IIaHeTHl, IPAKTUYECKH HEeJOCTYII-
Hble ACTPOHOMMYECKHM CpeJCTBAaM MHCCJIeOBaHMil, TaK KaK BeHepa sakpsiTa
OT 3eMHOro HabaIojaTels CIUIOIIHBIME oOdakamu. TemmepaTypa u maBieHue
JIaBHO HapacTaju, IMoka He mocturiu 3uavenmit 270° C u 18 atm. Ha Takoe
mpefielIbHOE MaBlIeHUE PAacCYMTHIBAJNACh O0O00JOYKA CIIyCKaeMOro ammapaTa.
Mesxny TeM [0 IIOBEPXHOCTH OCTaBajoCh emfe cbimie 20 KM, a 3TO 03HAYAJIO,
YTO y MOBEPXHOCTU TeMIleparypa U AaBjeHHe 3HAYUTENHbHO Bhilie. B mampueii-
[IeM 3TOT BBHIBOJ OBLI MHOTOKPATHO IOATBEPKAE€H HOBHIMM HN3MEDPEHHSAMH B aT-
Mocepe u Ha moBepxHocTu Benepsl. UToOBI OIeHHUTH BCI0 3HAYMMOCTH STHX
IepBBIX JKCIEPUMEHTOB, JOCTAaTOYHO CKa3aTh, 4YTO IIpeKIe HeolpeJeleH-
HOCTh B OIIEHKAX [aBJIeHUS aTMOC(epsl y MOBEPXHOCTH [OCTUTAJa MOYTH Tpex
NOPAKOB BEJIMYUHBL; OBIIO 70 KOHI[A HEACHO, KAKUM (PU3NUYECKIM MEXaHH3MOM
o0yciioBieHa obnapykeHHasa B KoHIe 50-X rogoB HeOOBIYAlHO BBICOKASA paguo-
SAPKOCTHAs TeMIlepaTypa 3TON IJIaHeTH, KAKOBA TOJNIIWHA arMocgepsl, T. e.
rfie HAXOJUTCS MOBEPXHOCTH.

ITomersr aBTOMaTnueckux cranmuii «Bemepa-5» u «Benepa-6», coBepiuus-
LINX MapaIIioTHHI cnyck B atMoc¢epe miaanersl 16 u 17 mas 1969 r., cymecr-
BEHHO YTOUHWJIM U JONOJHUIN JaHHBe «BeHepbi-4», pacliupuB yyacTOK He-
mocpecTBeHHBIX u3MepeHuil. Ilo pesyabraram aTux moJerToB OblLIa co3maHa
Mofeab atmMocgepsl BeHepol, moJoKeHHAss B OCHOBY NPOEKTUPOBAHHSA BeHe-
PHAHCKUX II0CAaJ04HBIX ammapaToB (puc. 29).

Cramo sicHo, uto Benepa oGiamaer HeoObIvaiiHO MIOTHOM ropsiyeit arMocde-
pOii, MOYTH I[EIUKOM COCTOALIEll M3 YIJEKHUCIOro rasa. ViamepeHus mpu momo-
mu GOPTOBBIX ra30aHAJM3aTOPOB Jajiu BelnuuHy ero comep:kanua 97% (c Bos-
MoHOI ommOKoi +3%) m ycraHOBWIM BepXHMII Ipefell cofep/KaHUsA a3oTa
menee 3—5%. ITo usMepenuAM mpyu MOMOINM KOMILIEKCA TEPMOMETPOB COIIPO-
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Puc. 29. Mogens atmocdepsl Benepei (cnesa) u 3emnu (cnpasa)

Ne — anekTpoHHas koHueHTpauus, T — Temnepatypa, P — pasnenue
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THBIEHMA U AHEPOMJHBIX MAHOMETPOB OBLI CAelNaH BBIBOJ, UTO TEMIIepaTypa
y nosepxHoctu pgocturaer 460° C, masmenme 90 atM. Ilocagka Ha TIaHeTy B
CTONb THAKEJBIX YCJOBHAX OKpYyJKalolleil cpefsl UM Iepegada ¢ Hee HAYYHOI
nH@oOpManyuy HPEACTABIAIOT CIOKHYIO WHKEHEDHYI0 3ajady, KoTopas BIep-
Bele OBbLIa YCIEIIHO pellleHa IIPH IojeTax aBTOMATHYeCKHX cTaHuuii «Bene-
pa-7» u «Benepa-8». «Benepa-7» pmocTuria moBepxXHOCTH HA HOYHOII CTOpPOHE
15 nexaGps 1970 r., a «Benepa-8» omycrunach Ha OCBEIIEHHYIO CTOPOHY BOJIHU-
3M yTpeHHero tepMuHartopa 22 mioia 1972 r. u mpopaGoraja HA MOBEPXHOCTH
OKOJIO Yaca.

Ilo cBoeit KOHCTPpYKIMN aBTOMaTHuecKue crannuu «Benepa-4—8» mpumep-
HO aHajormuHbl. OHU CO3JAaBATHCH IIyTeM IOCTelNleHHO# MomuduKanuu «6aso-
BOro» KocMHYecKoro ammapara «Bemepa-3». O6muii BUA cIIycKaeMoro arfa-
para crannuu «Benepa-4» ¢ ero OCHOBHBIMHM CHCTEMaMu mOKasan Ha puc. 30.
OH pacmosiokeH B BepXHeil 9acTH CTAHIMU M ABIAETCH IE€HTPAIBHBIM 3BEHOM
KOMILIEKCa, aBTOMATHYECKHM PpeNIaloIUM BCe 3a4auM M3MEepeHMik M Iepexauu
Ha 3eMiIl0 Hay4YHOl MH(pOpPMAIMM IIOCTe OTAeJeHUA OT OPOUTAIHHOIO OTCEeKa.
OpOUTaNbHBIA OTCEK CIYKHT [JIA MOCTaBKM K INIAHETE CIyCKaeMOro ammapaTa
u oGecneuusaer paGoTy Ha BceM ydyacTKe MEKIUIAHETHOro Iepejera. Macca
Bceit crammum 1100—1180 xr, Macca choycKaeMeix ammapatop J380—
475 xr.

OrneleHne CnycKaeMbIX AIIIapaToB OT OpOMTAaJbHOTO OTCEKA NPOU3BOIM-
J0ch Ha paccrogHuAX okodo 20—40 Teic. KM oT BeHepsl, 1 yuacTok aspomuua-
MHYECKOr0 TOPMOJKeHNA HAuMHAJCA NPU CKOPOCTH OKOJO0 11,2 KM/c mox yraamu
npubausurensao 50—70° k MecTHOMY ropusonty. PackpbiTue [apaiuioToB Ipo-
HCXOJMJIO B MOMEHT, KOTj[jJa CKOPOCTH aNIaparoB yMEHBIIAJACh IPUMEPHO [0
210 m/c, npu pgaBrenuu atMocdepsr <0,5 atMm. Vcmonpsosamach ofHOKACKAs-
Hag IApAIIIOTHAA CHUCTEMA C BBITAKHBIM IApPAINIOTOM, TEPMOCTOMKHMII Mare-
pHaJ KOTOpPOro paccuuThIBajJCA Ha TeMueparypy mo 800 K.

Ha puc. 31 mokasan cmyckaeMslii anmapat crannuu «Bemepa-8». Om co-
AeP;KUT BHYTPUM TePMETHUYHBI KOHTeiiHep ¢ ammapaTypoil, cOCTOAlleil U3 pa-
OMOTeJIeMeTPUIECKOil CHCTeMbl, HAy4YHBIX IPHOOPOB [OJsA H3MepeHHs Iapa-
MeTpoB atMocdephl U MOBEPXHOCTH, ABTOMATHKM YIPABJIEHUA M TE€PMOpPEryJu-
pOBAaHHUA M MCTOYHUKOB muTaHusA. CHAPY:KHM anmapaT 3aKpPHIT TEIUIO3aIIUTHBEIM
MOKPHITHEM, IPEeJOXPAHAILIUM ero OT a9pPOAUHAMHYECKOT0 HarpeBa IpU BXOfe
B aTMoc(epy, U TEIIOM3OaAIMell, NPENATCTBYOIIeil NHTEHCUBHOMY IPUTOKY
Telljla OT rOPsYero rasa aTMocgepsl.

CosmaHne cnycKaeMmbIx ammaparoB aBTOMaTHYeCKHX cramiuii «Bemepa»
noTpeGoBalI0 pelleHUus PAJA CJIOKHBIX HAYYHO-TEXHHYECKUX MpoGaeM, IpoBe-
IeHUsA MHOTOUYNMCIEHHBIX TEOPeTHYeCKHX M DHKCIEePUMEHTAIBHBIX MCCIEeI0Ba-
Huii. i HUM mpe)kpme Bcero oTHOCATCS CO3maHHME KOHCTPYKIMH, CIIOCOGHOH BBI-
AepKaTh Goubpllile Tleperpysku Ipm Bxofe B atMocdepy '(cesume 300 g),
NPOEKTHPOBAHME CHUJIOBOrO KOPIyCa, pacyeT M MCIBITAHUA BBICOKO3(P(eKTUB-
HBIX TeNJIOM3OJALMOHHBIX M TEIUIO3aIMUTHHIX NMOKPHITHIA, BKIIYasg paspaGoT-
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Puc. 30. Cnyckaembiii annapaT aBTOMaTM4ecKon cTaHumum «BeHepa-4»

Ky MeTOJUK W CHeINaJbHBIX YCTAHOBOK [JIsA MCOBITAHUIT amIApaToB B Ha3eM-
HBIX ycaoBusax. OfHA U3 TAKUX YCTAHOBOK, MpeJHAa3HAYEHHAsA IS MOJEIUPO-
BaHIIA Iporecca cnycka B atmocdepe Benepni, morkasana Ha puc. 32. Bee ato
MO3BOJIUJIO BHIOpPATh ONTHMAJbHBIE ITapaMeTphl KOHCTPYKIMH U MaTepHatoB.
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Puc. 31. Cnyckaemblii annapaT aBTOMaTMyecKoi cTaHuun «Benepa-8» (paspes)

{ — KpbIWKA NAapawWIOTHOro oOTceka, 2 — BbITAXHOM nNapawioT, 3— OCHOBHOW napawioT, 4 — aHTeHHa paguo-
BLICOTOMEPA, 5 — TennoobmeHHuK, 6, 9 — TennoakkyMynatopsl, 7 — BHYTPeHHAs Tennousonauus, 8 — nporpam-
MHO-BpemeHHOe YycTpoiicteo, 10 — gemndep, 11 — BHewHss Tennousonsauus, 12 — paguonepepatunx, 13 — kop-
nyc npubopHoro otceka, 14 — 6nok kommytauum, 15 — sentunatop, 16 — Tpy6onposos cucTeMbl Tepmopery-
nuposaHnua, 17 — antenHa nepepatuuka (pononHutenbHasn), 18 — napawroTHbiH oTcek, 19 — aHTeHHa nepepart-

uuka (ocHosHasn)

6 M. B. Heagpin, M. fI. Mapos 81
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Puc. 32. YcraHoBKka ANs TennoBbIX MCNLITAHWM M MMMUTaLMM cnycka B atmochepe Benepsl
1 — tennousonatop, 2 — anektpoHarpesatens, 3 — cnyckasmblii  annapat, 4 — kopnyc kamepsl, 5 — nopaua

rasa ¢ nogorpesom

B rauecrBe HaunGoiee 3pheKTUBHBIX [JIA TEIIOU3OJAINNHN HCIONH30BAIUCEH II0-
PHCTHle M W3TOTOBJIEHHBIE B BHMIe COT MaTepuaibl, obJajaiolue K TOMY Ke
HeoOXOMMOI IPOYHOCTHIO, YTOGHI MPOTHBOCTOSATH BBHICOKOMY HAapYKHOMY JaB-
JeHni0. BaKHBIM CpeCcTBOM yBeAUYEeHUs BPeMeHU JKU3HU ammapaTta B rops-
geit arMocdepe U HA MOBEPXHOCTH ILIAHETHl SIBUJOCH HCIOJIb30BAHME TEILIO-
BBIX AKKYMYJISTOPOB HA OCHOBE KPHUCTAJIOTHPATOB COJIEN JUTHsA, PaboTaBIINX
Kal MCIapuTeNbHble CUCTEMBI ¢ (Da30BBIM IE€PEXONOM IIPH TeMIIEPaType OKOJIO
30° C, a TakiKe MpeJyCMOTPEHHOE B CHCTEME TePMOPErYJIHPOBAHHSA CIIENUAb-
Hoe oxjnakmenue anmapara mo —10° C mepep ero orienenneM oT OpGUTAIBLHOTO
oTCEKA.

Brino mpoBefmeno 60Jbliioe YMCIO UCHBITAHUII ammapaToB Ha IIPOYHOCTH,
ACIBITAaHUI PabOTHl aBTOMAaTHKHM CIOyCKa H paboToCHoCOOHOCTH IapallioTHOI
CHCTEMBI B YCJIOBHX 3eMHOIT aTMOc(epHl.

Nsmepenus arMocepHBIX IapaMeTpoOB NPOBOAMINCH IIPU ITOMOIIM KOMII-
JeKca ra3oaHalu3aTOPOB, TEPMOMETDPOB COIIPOTHBJIEHUS M aHEPOMIHBIX MaIlo-
MerpoB. MccieaoBanue TepMOAMHAMUYECKOTO COCTOSTHUA rasa B arMmocgepe o
DAaHHBIM 3TUX H3MePEHUHl HPHUBEJNO K BaKHOMY BBIBOJY O TOM, 4TO BO BCeil
o0sacTH BRICOT OT IOBepxHocTH A0 ~ d0 KM arMocdepa coxpaHsercsa agnadaTu-
9eCKOil, B Heil MPOUCXOAUT UHTEHCHBHOE KOHBEKTHBHO-IMPKYJIALMOHHOE IEpe-
MelnnBaHue. BEIIN momyueHBI OLlEHKY IPeIeabHBIX 3HAYEHUN CKOpOCTeil BepTH-
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ranpHoro mepenoca. Ilo BenuumHe MOMIEPOBCKOTO CABUra IacTOTHl GOPTOBBIX
paguolepeaTINKOB HA BCEX CIYCKaeMBIX ammapaTax, HaunHas ¢ «Benepbi-4»,
ompefiessIach TOPU3OHTAJbHAsT COCTABIAIOIIAs aTMOC(epHBIX [BUKEHUIl —
CKOPOCTH BeTpa, YTO IO3BOJWJIO HPUHTH K DAY BAaKHBIX CIEICTBUIl, CBA3aH-
HBIX ¢ 1poGiemoil miuaHerapHoil nupkyiasnuu. IIpm momomu ramma-cmeKTpo-
Merpa, ycraHoBieHHOro Ha «Bemnepe-8», mpakrtuuecKu TeM jKe METOJOM, YTO
ucmosb3oBasicss na «Jlyne-10», ObLIM MMOJNYYeHBI IepBHIE AaHHBIE O XapaKTepe
BEHEPUAHCKHUX ITOBEPXHOCTHHIX IIOPO/ B MeCTe IOCAIKU amapara.

Ha «Benepe-8» BmepBbie ObLIN TakKe H3MepPEeHBI 3HAYEHHS COJHEYHOTO
CBETOBOr0 MOTOKA, [POHMKAIOLIEro B IOM00JavYHyl0 atMocdepy, MOJIy4eH BHI-
COTHBIII MPOPUIL ero ociabJeHNs U OLEHKHU OCBEIIeHHOCTH HAa IOBEPXHOCTH
niaanersl. IIpoBeeHre TaKoro sKCImepUMeHTa HA CIyCKaeMOM ammapare ObLIO,
10 CYIIECTBY, €AMHCTBEHHO# BO3MOKHOCTHIO y3HATH, MIPOHUKAET U COTHEYHBI
CBET [I0 MOBEPXHOCTU WJIHU IIEJUKOM IIOTJIONIAETCS yiKe Ha yPOBHe 00JaKOB, KaK
9TO IPEJIOJarajock B HEKOTOPHIX TeoperTmieckKux Mopensax. Okasamock, 4ToO
OITHYECKAS ILIOTHOCTh aTMOC(ephl YMEHbINAETCHA C POCTOM MOJEKYJIAPHOI
[LUIOTHOCTH, TaK YTO B AMala3oHe BBICOT OT IOBepXHOCTU 70 32 KM aTMocdepa
IPAKTUYECKH [IPO3pavyHa, U CBET B Heil 0Caalisercsa Mo 3aKOHY MOJIEKYJIAPHOro
(peneeBcKOro) paccessHUsI B YTIEKHUCJIOM rase. Boime 32 kM 1 0COGEHHO BBILIE
49 kM o0HapyKUIOCH Ooslee 3HAYUTENbHOE OciIabieHue CBeTa, YTO OBLIO 00BsC-
HEeHO CYIIecTBOBaHUEM 3[ech aspo3oJieil 00JaKoB. JTH IePBBIE OIEHKU IPOTH-
JKEHHOCTHU, CTPYKTYPHl U IJIOTHOCTH O0JAKOB MO3[Hee OBIIN IOJHOCTBHIO IOJ-
TBEP;/KIEHBl HOBBIMU SKCIEPUMEHTATLHBIMU TaHHBIMU.

Ananu3 cyMMapHoro ocia0ieHUsi cBeTa B aTtMocdepe W o0JaKax NpPHUBEI
K BBIBOZLY, uTO He MeHee 2—3Y OT BeJMUYMHBI CONHEYHOH IOCTOAHHON Ha 6p-
oure Benepsl mpoHuKaer 10 TMOBEPXHOCTH M, CJIENOBATEIbHO, Y MOBEPXHOCTH
TOBOJIBHO CBETJIO — MPUMEPHO Kaxk y Hac Ha 3emie, Korga CoJHile 3aKpPHITO
o6JaKaMu. JTO MO3BOJIILIO IIOTOTOBUTH DKCIIEPUMEHT I10 IOJIy4YeHHo oToree-
BUBUOHHBIX IIAHOPaM ¢ ImoBepxHocTH Benepsr.,

Iloners: aBromMaTuuyeckux craniuii «BeHepa» mo3BOIUIN TaKKe MOIYIUTH
IDaHHBIe O COCTaBe BepxHeil arMocdepbl, IMIOTHOCTH MOHOCHEpHl, HATUYUU Y
Beneps! nmporsiKeHHOI BOJOPOMHOI KOPOHBI M OTCYTCTBHH COOCTBEHHOTO Mar-
HUTHOTO TIOJIsI HANpPAKEHHOCTHbI0 0ojiee HECKONBKUX raMM. Pspg mHTepecHBIX
cBefieHuit 06 arMocgepe M OKOJOIJIAHETHOM INPOCTPAHCTBE [ald IPOJIETHI
BOsu3u Benepsr aMepuKaHCKUX KOcMHMUYeCKHMX ammaparos «Mapunep-o» u «Ma-
punep-10». Ilepenannsie ¢ «Mapunepa-10» goroTeneBu3NOHHEIE N300paKeHU
B ynbTpaduoJIeTOBHIX JIyyaX 00JIauHOTO MOKpPoBa BeHepsl, comepskamiue nudop-
MaIMI0 O XapaKTepe M CTPYKTYpe 30HAMBHBIX WM MEPUJUOHAIBHBIX TEUEHMUIA,
paCLUINPHIN TPEACTABICHUS 00 OCOOEHHOCTSAX YEeTHBIPEXCYTOYHON IUPKYIIAIIYN
Ha ypoBHe 00JIaKUB.

HoBriit asram B mccaemoBanmu BeHeprl OB OTKPHIT 3aIyCKOM B HIOJe
1975 r. aBromarudeckux craHnuii «Benepa-9» u «Benepa-10», BocnpuHaABIIMX
BeCh IOJIOKUTENbHBIA ONBIT UX NpefllnecTBeHHUI. Brepsblie Ha OpOUTHEL BOKPYI
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Puc. 33. AsTomatnueckas mexnnaHeTHas craHums «BeHepa-9, 10»

Beneps! Obliin BHIBEIEHBI [[Ba MCKYCCTBEHHBIX CIIYyTHUKA M OJHOBPEMEHHO IIPO-
M3BeJleHa MArKas MOCajKa ABYX COYCKAeMBIX amMapaToB B PA3IMYHBIX paiio-
Hax. TeM caMbIM OCYIIECTBIIEH CJOKHBIN KOMILIEKCHBIA YKCIIEPHMEHT IO U3Y-
YeHNI0 XapaKTePUCTUK DTOH IJIAHEeTH HA IMOBEPXHOCTH, B arMocdepe, B obmay-
HOM CJIO€ I B OKPY;KaloIleM KOCMUYECKOM IIPOCTPAHCTBE.
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OGe cTaHnUM, aHAJOTUYHBIE [0 KOHCTPYKIMU M COCTABY HAYYHOH ammapa-
TYpHI, TPUHAJJIEKAT K HOBOMY IOKOJIEHUIO COBETCKHX IIAHETHBIX AaBTOMATOB
(puc. 33). ¥ HuX ec1h 00I[He YePTHl ¢ MAPCUAHCKUMHU aBTOMAaTHYECKUMU CTaH-
IMAMIL, OJHAKO B CIJIYy COBEPIIEHHO PAa3JIMYHBIX NMPUPOAHBIX ycioBuii Ha Be-
Hepe u Mapce mocajoyHble ammapaThl 9TUX CTAHIMIA MPUHIMINAIBHO OTIH-
yaoTca Apyr or apyra. K aToMy jKe HOBOMY MOKOJEHHMIO NPUHAIJIEKAT aBTO-
Maruyeckune cranuuu «Benepa-11» u «Benepa-12», 3amylieHHble B ceHTAOpe
1978 r.

Cnycraemble anmnapatsl craniuii «Benepa-9 m 10» (puc. 34) coseprumiu
MOCAafIKy HA OCBEI[eHHOIl, HeBUMMOI B 3TO BpeMsa ¢ 3eMJH moBepxHocTu Be-
Hepol 22 u 25 okTaA6Opa 1975 r. Jlepemaua HayuyHo#l mHOPMAI[UK ITPOBOJUIACH
yepe3 CIyTHUK-perpaHcasaTop (puc. 35). Brlra usMeHeHa He TOJBKO KOHCTPYK-
U CIIyCKaeMoro ammaparta, Ho U cxeMa cnycka B arMocdepe (puc. 36). Hymx-
HO OBLIO YJOBJETBOPUTH ABYM IPOTUBOPEYUBHIM TPeGOBAHUAM: C LGB0 U3Y-
yeHNA 00JAYHOTO CIOA ammapar MOMKeH ObLI MeNJeHHO ONYCKAThCA Ha 00Jb-
oif BBICOTE, TNie IJIOTHOCTH arMocepbl CPABHHUTEJIHLHO HEBEJIUKA, U B TO JKe
BpeMs OBICTPO NMPONTH OCHOBHYIO TOJIY aTMocdepsl, ¢ TeM 4TOOBI anmapar He
ychesl CHIBHO HArpeThes. JTO JOCTUTAJIOCH 32 CUET UCIOJH30BAHUS BHAUAJE
[apallOTHONH CHCTEMBI, & 3aTeM, II0CIe ee OTIeJNeHHs,— CIeNUAIHLHOTO adPOi-
HAMHMYECKOTrO LIUTKA.

Cnyckaemsblit anmapaT BXoguT B arMocgepy mof yriaom okoso 20°, n mocie
AdPOAMHAMUYECKOTO TOPMOKEHMs, Ha BHICOTE OKOJIO 65 KM IIPOM3BOJUTCA OT-
¢TpeJl KPHILIEK IapPALIOTHBIX OTCEKOB C -OJHOBPEMEHHBIM BBOJOM B JeiicTBHE
BBITSPKHOTO MApaINoTa M IApalIioTa yBOAA BepXHEH YacTH TeIUIO3AL[UTHOTO
ropmyca. CKopocTh cimycka mpu atoM cHinkaercsa ot 250 mo 150 m/c. 3atem
PACKDHIBAETCA TOPMO3HOIl MApAIIIOT, BKIIOYAETCA PAJUOKOMIIEKC W HAYH-
Haercsi mepepmaua uHgopmaruu. Uepes 15 c, mocie yMeHbHIEHHA CKOPOCTH
1o ~50 M/c, Ha BBICOTE OKOJIO 62 KM BCTyIaeT B JeliCTBIE TPeXKYMOJILHBIA OC-
HOBHOM mapamor obireit miomanbio 180 M*, 1 yepes 4 ¢ mocJie 3TOTO OTAEIAETCA
HIDKHAA noxycdepa TemrosamuTHoro Kopmyca. Coyck Ha mapamiorax IpomoiI-
sKaercst okosio 20 MuH, mocie yero Ha BeICOTe OK0JIO 0 KM oHM cOpACHIBAIOTCA.
IIpu sTOM CcKOpOCTH cycKa BHayajle BO3pacTaer, a BOMM3U IOBEPXHOCTH 3a
cueT NMOBBINIEHNUS ILIOTHOCTH aTMocdeps! magaer Ko ~7 m/c. [laa yMeRbmeHus
BEPOATHOCTH OIPOKHUBIBAHUA HA CJI0KHOM peibede MocajKa OCYU[eCTBIAIACH
Ha OMOPHOE KOJNBI[0, KOTOPOE OMHOBPEMEHHO CJIYKIJIO M aMOPTU3HPYIOLINM
yerpoitctBoM. Macca kamgoit us craunuii «Benepa-9 u 10» mociae Bbixoma Ha
TPaeKTOpHUIO mepejiera K BeHepe cocraBisia OKOJIO O T, a KayKAOr0 CIYCKAEMO-
ro ammapara ¢ TeIuIo3aluTHBIM KopmycoMm 1560 kr. Undopmanus ¢ mosepx-
HOCTH IlepefiaBajlach B TedeHHe O3 MHH CO CIIyCKaeMOro ammapaTta CTaHINH
«Benepa-9» u B Teuenue 65 MUH co cmyckaeMoro ammapara craHiuuu «Bene-
pa-10».

B pesyasrare aTux 1moJeToB OBLI MOJyYeH OOJBIION 00'beM HAYYHBIX MaH-
HBIX, 3HAUHTENbHO PACIIMPHMBIIAX HAIIM TpefcTaBieHus o Benepe. Bmepssie
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Puc. 35. Cxema petpaHcnsuum curHana
yepe3 cnyTHuK ¢ annapartos «BeHepa-
9, 10» Ha NOBEPXHOCTHU NNaHeTsbl

1 — opbutansHuiii annapar,

2 — cnyckaeMmbli4 annapar,

3 — nopneTtHas TpaekTopus,

4 — nocapouHas TpaekTopus,

5 — opbura BeHepsl,

6 — nanpaenenue Ha 3emnio,

7 — opbMTa MCKYCCTBEHHOrO cnyTHWKa Bexepel,

8 — npekpalweHne paauosuaumocTu ¢ 3emnm,

9 — Hanpasnenne Ha ConHue,

10 — 30Ha papuosMpMMocTH opbuTansHoro anna-
paTa M3 TOYKM NOCAAKM,

11 — asToHOoMHbIH nonet (anurtca 48 u).

A — umnynsc AV—|- paspeneHus u ysopa opbmu-
TansHoro annapara,

B — umnynsc AV, topmoxeHus npu nepexope
Ha opbuTy mMcKyccTeeHHOro cnyTHuka Be-
Hepbl,

C — Hauano paaMoBMAMMOCTH,

D — nauano ceanca papMoCBA3M CO CNyCKAaeMbIM
annapatom

>
Puc. 36. Cxema nocaaku annapartog «BeHepa-9, 10» Ha nosepxHOCTL NnaHeTsb!
1 — pa3genenne; 2 —exon B atmocdepy, 6annmucTuueckud cnyck; 3 — OTCTPen KPbIWKK, BBOA BLITAKHOrO Na-
pawioTa yeoAa M aHTeHHbl PaaHOBbICOTOMepa; 4 — yBOA BepxHel TennosawuTHoiW obonoukw; 5 — esoAa TOPMO3-
HOro NapawioTa, Hauano nepepaun MHGOpMauun; 6 — OTCTPen HMIKHeHR TennoslawutHoM obonoukw; 7 — oTcTpen
TOpMO3HOro napawtora; B—CHYCK Ha OCHOBHOM napauwtoTve; 9—orcrpen OCHOBHOTO napawora;

10 — cnyck
Ha a’3pPOAMHAMMUECKOM TOPMO3IHOM ycTpoiicTee; 11 — nocapka
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Puc. 37. Mepeble naHopamsl nosepxHocTH BeHeps!

Ha 3eMJIio mepejaHbl TaHOPaMBbI MIOBEPXHOCTH [ABYX MECT IMOCAJKM, OTCTOSIIMX
apyr or apyra moutu Ha 2000 kM (puc. 37), moIyueHH HOBBIE CBEIeHHA O Xa-
paKTepe M ILUIOTHOCTH CJIATalOUINX IIOPOf, HPOJHUBAIOIIHE CBET HA Te0JIOTHYe-
CKOe TpolIIoe M Hacrosmiee miaHersl. Ha mamopame «Bemepr-9» BupgHa Ka-
MeHHCTas OCHIMb HA CKJIOHe, Ha KOTOPBI omycrmicsa ammapar. Hamum mpeu-
MYIIeCTBEHHO Pa3MepOM B JECATKH CAHTHMETPOB, C TOBOJBHO OCTPHIMH KPOM-
ramu. Ux o6pasoBaHue, BOBMOKHO, CBSA3aHO C TEKTOHMYECKIMHE IpOIeccaMu Ha
miIaHere, ¢ OOJBUIOH CTENEHHI0O BEPOSATHOCTH COXPAHUBIIEH, MOJOOHO 3eMie,
CBOIO TEOJIOTUYECKYI0 aKTUBHOCTH. CoBepIIeHHO MHOI JaHAmAdT Ha MaHOpaMe,
nepenannoii «Benepoii-10», rfe BHAHA CIVIaKeHHAs IOBEPXHOCTH, BUAMMO
Gosmee mpeBHAs, yeM Ha manopame «Bemepri-9». OTueTINBO BUIHBI BBIXOJIBI
KODEHHBIX MOPOJ, MOKPHIThIE OTHOCHUTENbHO 00jiee TeMHBIM (PparMeHTHPOBAH-
HBIM MaTepUaJOM, NPeACTABIAOIIUM COGON CJIesl SPO3UOHHOrO BO3[EHCTBUSA
Ha MOBEPXHOCTDH IJIAHETHL.

N3mepennbie 6a3albTOBBI COCTAB MOBEPXHOCTHON IOPOABI U ee IIIOTHOCTD
OIpeeIeHHO CBUETeNbCTBYIOT O mpoucienmeii auddepeHnuanuy BelecTBa
BeHEPHAHCKUX HeJp.

IToapo6Ho mcciemoBainch XapaKTePUCTHKH aTMocgepsl, ObliIa OlleHeHa IiIy-
6MHA CYTOYHBIX BapHMAI[Mil TeMIIePaTyphl, UYTO HMeeT Ba)KHOe 3HAUYeHHe A
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Puc. 38. MsmeHeHne ckopocTM BeTpa € BbICOTOM B aTmoctepe Benepbl no paHHLIM paguo-
M3MepPEeHHIH Ha CNycKaeMbiX annapartax aBTOMaTMYeCKMX cTaHumui «BeHepa»

BHu3y — paHHble M3MepeHWH CKOPOCTM BeTpa Ha noeepxHocT BeHepwl npu n

M a HbIX a erTpos
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DOHUMAaHUs 0COOEHHOCTE!l TEIIOBOro pe)kuMa U guHamuku. IIpsMeiMu usmepe-
HUSAMU IPU IOMOIIYM aHEMOMETPOB IOATBEPIKAEH BBIBOJ, CHeJAHHBI paHee Ha
OCHOBE JIOIUIEPOBCKUX H3MEPEHHil, O Maloil CKOpPOCTH BeTpa y MOBEPXHOCTH
(<1 M/c). CropocTtsh BeTpa, OHaKO, HapacraeT ¢ BbicoToil (puc. 38) u ymxe
BOmuau 50 kM mocturaer 50—100 M/c, cosmaBas omepeKaliee BpaleHHe aT-
Mocgepsl, B JeCATKHU pa3 MpeBBINIAONIee CKOPOCTH BpAllleHHs TBEPAOro Tela
miaaHeTsl. JToT (PeHOMEH HEeNOCPeACTBEHHO CBA3aH C CHCTEMOil IJIaHeTapHOM
nUpKRyIsaiun Ha BeHepe, monyuuBineit HasBaHUE «KAPYCEIBHON» M MPOCIEIKU-
BaeMoil ¢ 3eMiu IO ABUKEHUI0 06JAKOB B yIbTPaHOJETOBHIX JTydaXx.

3uauntensHo mogpobHee, ueM Ha «Benepe-8», ucciemoBaHO U3MeHEHME II0
BBICOTE ITOTOKOB COJTHEYHOil JIYYMCTOil 9HEPrHH B HECKOJIBKUX CIEKTPAABHBIX
untepanax. DoroMerpuueckue H3MepEeHUS MOKA3aMU, ITO OCBEL[EHHOCTH Y
moBepxHocTH B moipens mocturaer 10 teic. ak. Ilpn momomu GoproBsix Hede-
JTOMeTpOB OBLIM IOJyYeHBI IePBHIEe CBEIeHUSA O CTPYKTYpe OONAKOB M MX MHUK-
podusuueckux cpoiticrBax. OKasajgoch, 4T0 00JaKa JOBOJHHO paspesKeHBI U
BMeCTe C TeM IIPOCTPAHCTBEHHO OMHOPOJHBL BBIABIEHO Tpu €0 00IAKOB B
npefenax 48—70 KM ¢ pasaMYAINUMUCA XapaKTePUCTHUKAMH, YCTAaHOBJIEHO,
4yT0 BOMM3M HIDKHEH TpaHMIlBl Ha BbIcOTax 48—51 KM o0saka Hamboiee YILIOT-
HEHBI U YTO HU3Ke, M0 BHICOTHL 32 KM, HaXOUTCH ciabas moao0iavHas AbIMKA.
B cpegneMm u HuKHEM cJIoe 0GIAaKOB OMHOBPEMEHHO MPICYTCTBYIOT KaK MeNKue
(IpuMepHO OMHOMUKpPOHHBIE), TaK U 0ojiee KPYMHBIE YAaCTUIBL, 06Jamaol[ue
PA3NIMYHBIMK [OKA3ATEJIAMH IPEJOMJIEHN, a 3HAYAT, PA3HOl XMMUIECKON IpH-
pomoii. Ecth cephesHble OCHOBaHMA MJIsI OTOKIECTBIEHHS MENKHX YaCTHUI] C
KameabKaMu KoHueHTpupoBanHoil (~80%-Hoii) CepHONl KHUCIOTHI B COrJacuu
C paHee BBIIBUHYTOIl MIOTE30il, OCHOBAHHOI HA aHAJIN3e HA3€MHBIX IOJAPU-
MeTPUYECKHNX U CHEeKTPAJbHBIX m3MepeHuii. B To jke BpeMs KpymHble 4aCTHIIBL,
BEPOsITHEE BCETrO, SIBIAIOTCS KPUCTAIUIECKHMH, COCTOSALINMU U3 COeUHEHU
XJIopa. 3HAUUTENbHOE COMlepsKaHuMe XJopa B obiaakax (mpesblmamoniee copep-
JKaHNe cephl) OBLIO OOHAPYHKEHO B Pe3yJbTaTe M3MEPEeHWil MPH IMOMOIIM PEHT-
reHo(pIyopecieHTHOro crmeKTpomerpa Ha crannuu «Benepa-12». Taxum oGpa-
30M, ob6aaka BeHnepbl ABIAOTCA BechMa CHEIU(PUUYHBIM U CIOKHBIM 00pasoBa-
HueM. HecoMHeHHO, 4TO B MOJiep/KaHNN UX PABHOBECUS BAKHYIO POJb UIPAIOT
npouecch goroxuMun, Ga3oBBIX MPeBPALIeHUNl 1 TUHAMUKY.

B reueHue AMIITENIHHOTO BpeMEHHU BeJUCHh M3MEPEHUsS CO CIYyTHUKOB. Brian
HOJy4YeHB! IepBhIC OI[eHKM IIapaMeTpPOB IPaBHTAlMOHHOrO mojsi BeHepsl, maB-
[Ife CBUIETEILCTBA OTCYTCTBUA 3HAYMTEIHHBIX HEOMHOPOAHOCTEHl pacmpepese-
HHUA Macchl B ee HeipaX. MeTooM GHcTaTU4eCKO JOKAIUU U3MePSICSa peibed
NJIAHETHl BJIOJb TPACC IOJIETA CIYTHHKOB, YTO IO3BOIUJIO BHISIBUTH IEPeNajibl
BBICOT BEJIUYHMHOH B HECKONbKO KuiomerpoB. IlocpemcrBoM maMepeHuii xapak-
TEPUCTHK COMHETHOTO OTPAKEHHOr0 M COOCTBEHHOIO TEIIOBOIO M3JIyUeHHU ILIa-
HeThl IPU IOMOIIH CIHEKTPOMETPOB, PAJNOMETPOB U (POTOMOJAPUMETPOB HCCIe-
JOOBAJNCH CBOICTBA M MPOCTPAHCTBEHHO-BpEMEHHEIE BapHallUM OGJIAYHOrO CJIOs
u HagoOxauHoii atMocdepsl. Bouin moxyyeHB CIeKTPel COOCTBEHHOIO HOYHOIO
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CBeueHHs BepxHeil armocdepsl, IpeACTABIAIINEe HECOMHEHHBI HHTEpeC C
TOYKM 3PEHUS OINpefieJIeHNsA ee COCTaBa M M3yYeHHsA OCHOBHBIX (OTOXMMUYE-
CKUX mpolueccoB. MeromoM pagmompocBeYMBaHUS H3MepPSJIach IIOTHOCTH aT-
Mocdepst u nonocdepst. [uesHas uonocpepa Beneps:, kak u Ha 3emie, OKa-
3ajlach 3HAYMTEJIHHO INIOTHEe HOYHOM, OJ{HAKO 3JeKTPOHHAsA KOHI[EHTpAIUsA B
Hell MOYTH HA MOPAJOK MeHbIIe, YeM B MaKcuUMyMe cios F, 3eMHoIl moHOc(e-
pol (cMm. puc. 29). IIpoduns smIeKTPOHHOI KOHIIEHTPALUU, 0COOEHHO B 00JacTH
HOYHOTO0 MaKCUMyMa Ha BBICOTaX OKoJo 140 KM, mogBep:KeH 3HAYUTEIBLHBIM CY-
TOYHBIM BapHUAIIAM.

Bonpuoit xoMimexc npubopoB OBLT yCTAHOBIEH MJA M3Y4YEHUS MACHUTHBIX
moJieil, dHePreTUYECKUX CIEKTPOB M WHTEHCUBHOCTEH IOTOKOB 3JIEKTPOHOB I
HOHOB KaK BOJNU3M IIJIaHETHl B 30He O0TEKAHHUA ee CONHEYHBIM BETPOM, TaK U
OJHOBPEMEHHO B HeBO3MyIlleHHbIX oOsactsax. C 3TOf Iedb0 COYTHUKU OBLIN
BBIBefIeHHl HA 3JIMNTUYECKUEe OPOUTHI, OPHEHTUPOBAHHBIE TAKUM 00PasoM, UTO-
OBl MEepPUIIEHTPY OJHOTO COOTBETCTBOBAI B TOT jK€ NEPHON BPEMEHH AIMOLeHTP
apyroro. CoOoTBeTCTBEHHO MCCJIEOBAIICH OCHOBHBIE XapaKTepHble 00JacTH —
HEBO3MYII[eHHAsI COJHEYHAs IJIasMa, yAapHas BOJHA, 3aTOPMOKeHHAas ILIa3-
Ma OKOJIO IJIAHETHI, 30Ha BO3MOYKHOrO B3aUMOJEMCTBUS COJHEYHOU INIAa3MBI C
Bepxueil arMocgepoit BeHepsl, 30HBI ONTHYECKOI M KOPHYCKYJIAPHOH TEHH.
IToxasano, 9To BeJeAcTBHE OTCYTCTBUS y BeHepsl 3aMeTHOTO COGCTBEHHOIO
MArHUTHOTO IOJIA 32 CYET HATeKAHHWA ILIa3Mbl COJHEYHOrO BeTpa HoHocdepa
HA JIHEBHOW CTOPOHE CHMJBHO IOJJKAaTa IX IIaHeTe, 1 00pasyercs 06JIacTh MHIY-
[UPOBAHHBIX JJIEKTPHUECKHUX TOKOB — HMOHOIAY3a, JeyKamas 3a QPOHTOM ymap-
Hoil BoaHBL Tommuua 3roit mpoMekytounoil 30HB mopsaxka 100 kM, moroxu
HOHOB 3/IeCh UMEIOT HU3KO- X BHICOKODHEPIUYHbIE COCTABIAIOIINE U HOABEPsKe-
HBI CUJIbHBIM BapHAIMAM.

Ouepe/Hoil War B ucciefoBanuu Benepsl ObLI clelaH B pe3yJbrare IoJe-
TOB aBTOMaTHuecKux ctannui «Benepa-11» u «Benepa-12», cnyckaeMbie afi-
mapaTsl KOTOPHIX COBEpIIMIU TocagKy Ha miaHery 21 u 25 mewabps 1978 r.
B rtoM ke Mecsle ObLIa ocylLiecTBIeHA cepusi DKCIIEPHMEHTOB B atrMmocdepe
Beneps! 1 0KOJIOIIAaHETHOM ITPOCTPAHCTBE Ha aMepuKaHCKux ammaparax «Ilmo-
Hep-Benepay.

OTH MOJIETHI MO3BOJILIY IPesK/Ie BCEro CYLIECTBEHHO YTOYHATH XMUMHUYECKUH
coctaB aTMocepsl 6aroapsa cepuy MU3MePEeHU IPU IMOMOL[UA GOPTOBHIX Macc-
CIIEKTPOMETPOB M Ta30BBIX xpoMaTorpadoB (MX pesysbTaThl He HMOJIHOCTHIO CO-
rJIAcyIOTCs MeRAY co0oil, mo-BUANMOMY, U3-3a pasanuuil B KaauGposke). ITox-
TBepiKIeHo, yTo Ha 96% armMocdepa BeHepsl cOCTOMT M3 YIIEKHCIOTHL M CO-
mepuT 0KoIo 4% asora. VIaMepeHs! coflepskaHHs MaJBIX aTMOCEPHBIX IPH-
Meceil — yrapHoro rasa, KHCJIOPOJa, BOASHOTO Iapa, a TaK;Ke Cephbl, XxJopa U
cofiepskamux nx coeguHenuil. Hanbomnee BajkHOE 3HaYeHHE UMEIOT MOJydeHHEIE
naHHble 06 aGCOMIOTHBIX COePKaHUAX HHEPTHHIX Ta30B — aproHa, HeoHa, KPUII-
ToHa — 1 00 M30TOMHOM coctaBe aprora (puc. 39). B mocnegnem o6mapymKmICcsa
COBEpPLIeHHO aHOMAJBLHBII XapaKTep IO CPaBHEHMWIO ¢ aTMocepaMn 3eManm I
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Puc. 39. Macc-cnekTp rasosoro coctasa atmocdepul BeHepbl no AaHHbIM M3MEPEHUM Ha
craHumun «BeHnepa-11»

Mo ocu abcumcc — a. e. M. (aTomHsle eauHMUbI Macchbl)

Mapca — oTHOLIEHHE COJEepPKaHUA PAJUOreHHOr0 u30Toma “°Ar K cymMMapHOMY
0o0MIMI0 TEepBUYHBIX H30TOMOB *°Ar m **Ar mopsaigxka eNMHHIBI, B TO BpPEM:T
Kak Ha 3emie sto orHomeHue B 300, a na Mapce masxke B 3000 pas Goublue.
ITOT pesynbTaT MMeeT Ba)KHbIE CIEICTBUA AJA IMPOOJIeMbl IIAHETHOH KOCMO-
FOHUH, T€0JIOTHYECKOil I aTMOC(epHOil SBOMIOIUN.

Boity momonHuTENBHO Yy TOYHEHHI CIIEKTPAJIbHBIE XapPAKTEPUCTHKU paccesH-
HOTO COJTHEYHOTO M3JIydeHUs B arMocepe BeHeps! n ux maMeHeHUe ¢ BBICOTOIA,
cBoiicTBa 06;1akoB. Ilo BeauumHe MOrIOIEHUA COTHEUHOTO CBETA B XaPaKTePHBIX
mosocax CO, u H.O mosyuens! manubie 0 cofep/KaHUH B MOK06IauHOI aTMocde-
pe Benepn Bogsnoro mapa. HecoMHeHHBINT MHTepec IpeficTaBiseT OOHapYy:Ke-
HHe CHJIBHOI 3JIeKTpUUYecKOil aKTHUBHOCTH B arMocgepe Beneprl. Ananms xa-
PAKTEPHCTHK HANPSKEHHOCTH 3JIEKTPOMATHMTHBIX II0JIeil, M3MepPABUIMXCA B
mporecce cuycka «Benepsi-11, 12», npuBes K BBIBOAY, YTO 3aperuCTPUpPOBAH-
Hble MMITYJIbCHBIE MOJS [elCTBUTEJHHO CBA3aHBI C IIpolieccaMd B armocdepe,
a 4acTOTa CIeOBAHUS MMIIYJIbCOB HAMHOIO IMPEBBILIIAET HAOMIOAAOIIYIOCS PH
3eMHBIX rposax (puc. 40). dtu pesyabTaThl GYIYT CIOCOGCTBOBATDH JIyUIIEMY
DOHUMAHUIO MeXaHN3Ma rpo3000pa30BaHUs U MPUPOABI aTMOCHEPHOrO BIEKTPH-
gecTBa. PAM MHTEPECHBIX CBeJEHHI 0 HEeTPaJIbHOM M HMOHHOM COCTaBe aTMO-
ceprr u monocepsl BeHephbl, 0 CyTOUHBIX BapHalMAX TEMIIEPATYPHI U ILIOT-
HOCTH BepxHeil aTMoc¢ephl, TeIIOBOM peKuMe U aTMocepHOil AMHAMUKE
nanu mceiaemosanusa Ha amnaparax «IIuomep-Benepay.

Baxno orMeTHTH, 9TO BCe HABUTAIIMOHHBIE PAacyeThl U yIpaBlIeHUe II0Je-
toM crannuii «Benepa-11 m 12» ocymLiecTBIAINCH C HMCIOJIb30BAHMEM HOBOW
TeOpUU ABIKeHUsaA 3JeMian u BeHephl, mocTpoeHHOH IO pe3yiabTaTaM IIPOBO-
OUBLINXCSA B Halleil CTpaHe BBICOKOTOYHBIX pPAJUOJOKAI[MOHHBIX HAOJII0-
JeHUNl M [JJINTeNbHBIX HN3MEpPeHUHl MmapaMeTpoB [IBIVKEHHS MCKYCCTBEHHBIX
cnyTHuKoB «Benepa-9 m 10» mpu pasamvyHOM B3aMMHOM PpaCIOJIOKEHHHU ILIa-
ger. HoBasg Teopus, omucheiBaoIias opOMTANIbHOE TeOLEHTPHYECKOe IBUIKEHUE
Benepsi ¢ omubroit He Gosee 3—6 kM (mo cpasnenuio ¢ 500 KM B paMKax Kiac-
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Puc. 40. Hanpsi)KEHHOCTM 3NEKTPOMArHMTHbLIX NONEel, PerucTPMpoBaBLUMECS B npouecce
cnycka annapatoB craHuui «BeHepa-11 u 12», ceupgetenncreyrouste o rpo3oBoH aKTMBHOCTH
B atmocdepe BeHepsbl

Mo ocu opauHaT perucTpupyemas HanpPAKEHHOCTb 3NEKTPOMAarHMTHOro NONA B cooTeercTeylouweid nonoce ua-
cToT, no ocu abcuncc — Bpema Npuema curHana Ha 3emne
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CHYECKUX TEOPHUil), MOJHOCTHIO BBIIEPIKAJa HKCIEPUMEHTAJIBHYIO IPOBEPKY M
DOJTBEPILIA CBOIO BBICOKYI0 3(eKTUBHOCTb.

He menpmmit untepec, ueM BeHnepa, Bcerma mpusiekana kK cebe gpyras us
ommnraitmux K 3emiae mwianer — Mape, OymopakKuBIINA JINTENTbHOE BpPeMs BO-
o0pajkeHUEe BO3MOKHOCTBIO ero OOMTAaeMOCTH pPa3yMHBIMU cymectBaMu. [lasa
HaszeMHBIX HaOaomeHuit Mapc ropasmo Gomnee Gmarompusaren, ueM Benepa, on-
HAKO Ja’Ke B JIYUIINe TEJECKONBI HA €ro MOBEPXHOCTU HEBO3MOIKHO PasiMyUTh
meTanu mpoTsuReHHOCThI0 MeHee D00 KM.

ITepBrie POTOCHMMKM OTPAHUYEHHBIX YYACTKOB IOBEPXHOCTU IOKHOTO IIO-
JAyLUIapUs ¢ pa3pellleHNeM B JeCATKHA KIJIOMETPOB, IepeJaHHble aMePUKAHCKIMU
anmapataMu «MapuHep», Janu MOBOJ K NPOBEeHWIO OIpe/eIeHHBIX aHAIOTUN
Me;xay Mapcom u Jlynoit. O Mapce crajim ropopurh Kak 0 MEPTBOU IJIaHETE B
OMOJIOTMIECKOM U T'e0JIOTMIECKOM CMBICIe, HHTEPeC K ero H3y4YeHUI0 HeCKOIBKO
CHUBHICS.

B konme 1971 r. Ha okoroMapcuaHCKHEe OpPOMTHI OBLIM BBIBEJEHBI Cpasy
3 MCKyCCTBEeHHBIX cIyTHHKA — coBerckue «Mapc-2» u «Mapc-3» u amepurai-
ckuit «Mapunep-9». Uccnenosanus 6p1au npopoikessl B 1974 r. ¢ mposerHoro
ammapara «Mapc-4» u ¢ OpOMTHI MCKYCCTBEHHOro cmyTHuKa «Mapc-5», BbIBe-
OeHHOr0 Ha IPUMEPHO cyTouHyko opbuty Bokpyr Mapca 12 ¢espans 1974 r.
Onn BHecqu GOJBINOIl BKJIAJ B PasBUTHE COBPEMEHHBIX IPEICTABIEHUIl O MpH-
pome Mapca, sacTaBUB MO-HOBOMY B3TJIAHYTH HA MHOTHME OCOGEHHOCTH CTPYKTY-
pBI TIOBEPXHOCTH, €€ B3aMMOJeicTBIe ¢ aTMocdepoil, Ha TreoJoruYecKyIo HCTO-
PHIO 3TOi MJIaHETH.

B aTu ke roapr ObIIN IpeANPUHATH IEPBble MOMBITKY OCYIIECTBUTH MATKYIO
mocafky Ha moBepxHocTh Mapca. IlockoabKy BSHepreTmuyecKue BO3MOKHOCTH
samycka K Mapcy B 1971 r. O6b11u Gosree GaarompuaTHsl, yeM B 1973 r., aBTO-
Matnueckue craHiuu «Mapc-2» u «Mapc-3», B cOCTaB KOTOPBIX BXOAUIN HC-
KycCTBeHHBII cmyTHHK Mapca u cnyckaeMsiii ammapar, 3aIryCKaJuch OTHOI
pakeroii-HocuTeseM, a B 1973 r. ucnonbp3oBanach pasfenbHas cxXeMa 3amycka.
O6muit Buj aBroMarmueckuil craninuu «Mapce-3» mokasan Ha puc. 41. Ha
puc. 42 moKasaHa KOMIIOHOBKA OCHOBHBIX CHCTEM CITyCKaeMOro ammapara, a Ha
puc. 43 usoGpaskeHa cxeMa MOCAKU CIIyCKaeMoro aumnapara crannuun « Mapc-6»
Ha IJIaHeTY.

ITponecc mocagku HaUMHAJICA TOCHE TPETheH KOPPEKIMM TPaeKTOPHH JBHU-
MeHU, OCYIL[eCTBIsIeMOll IpK nomiere K Mapcy aBTOHOMHO, ¢ UCIIONb30BaHIEM
CHCTeMBl AaCTPOHABUTAINYN U GOPTOBON DJIEKTPOHHO-BHIYMCIUTENbLHONA MAIIMHBL.
3aTeM cIyCKaeMBblil ammapart OTAENAJCs, a OpOUTANbHbIA ammapaT IPOAOJKAI
He3aBHCHUMOe [BUKeHNe BIIOTh N0 BKJIIOUEHUS B 3aJaHHBII MOMEHT BpeMeHH
€ro JBHTATeJNsI ¢ IeJbl0 ePeBOia C MPOJETHON TPAeKTOPUM Ha OPOUTY MCKYC-
crBeHHoro cnytHuka Mapca. Cmyctsa 15 MuH moclie oTHesleHMsA BRJIIOYAJICH
ABHUTaTeJb CIIyCKaeMOro almapaTa, IepeBOAUBLINII ero Ha TPAEKTOPHIO BCTPEUU
¢ IJIaHeTOil, ¥ IPOU3BOAMICA pPa3BOPOT MJA obecrmedeHus TpeGyeMoro yria
aTaKM IIPH BXofie B atMocdepy.
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Puc. 41. Astomatuueckas crtaHuns «Mapc-3»
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Puc. 42, BHYTPEHHHUIA BMA M KOMNOHOBKA OCHOBHbLIX CUCTEM HA CMYCKAEMOM annaparte aBTo-
MaTHYEeCKOM cTaHummn «Mapc-6»

1 — npubopbl M annapaTypa cMCTeMbl aBTOMATUYECKOrO YNpasnaHus; 2 — OCHOBHOW nNapawioT; 3 — aBTomaTuue-
CKas MapcuaHckas cTanyus; 4 — aspo Kui  Top W KOHyc; 5— aHTeHHa paaguossbicoTomepa; 6 —
NapaWIOTHLIA KOHTeMHep; 7 — aHTeHHbl cBA3W ¢ OpbuTanbHON cTaHuuel; 8 — pBuraTens BBOAA BLITAKHOrO napa-
wioTa; 9 — geuratens ysona cnyckaemoro annapara

Briopannas ¢opma anmmapara ¢ TOpMO3HBIM KOHYCOM o0ecreyuBajia yCToOii-
9MBOCTH ABIKEHUs HA y4YacTKe BX0oJa B arMocgepy U ramieHHe CKOPOCTH 3a
cueT a’poAMHAMHUYeCKOro topmoykenus. Ha Bricore mopsgka O KM, elle Ha
CBEPX3BYKOBOIl CKOPOCTH, IO KOMaHAe OT HAaTYMKA MEePerpy3Kd M ¢ IIOMOIIHI0
ITOPOXOBOr0 [BUraTels BBOMMICA CIEpPBA BBITSIKHOI, a 3aTeM OCHOBHOIT mapa-
wioT ¢ 3apudosanubiM KymosioM. IlonHoe packpsiTne mapaumrora (paspudos-
Ka) MPOMCXOMWJIO TOTMa, KOT[a ammapaT 3aTOPMaKUBAJCA A0 OKOJO3BYKOBOM
ckopocT. OqHOBpEMEHHO cOPACHIBAJICSA a3pPOAMHAMMYECKUI KOHYC, PACKPHIBA-
JuCh AHTEHHBI PAJUOBBICOTOMEPA MATKOH IOCAJKN M IIPOUCXOAUIA TAK HA3bI-
BaeMas IepellellKa — BBHIBOJ ABUraressa MArKoil mocagxku. OH cpabaThIBaJ 1o
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Puc. 43. Cxema nocapkn cnyckaeMoro annapara CTaHuuu

1 — oTpeneHue cnyckazmoro annaparta; 2 — BbIKNIOYEHWe pBuratens
ysoaa; 3 — Havano NPpoOrpamMmmel pa3BopoTa cnyckaemoro annapara;
4 — 3akpyTka cnyckaemoro annapata; 5 — otaeneHue ¢epmbl; 6 —
OCTAHOB 3aKPYTKW; 7 — Ha4Yano BBeAEHMA NAPAWIOTHON CHCTEMbl M
oTpaboTka NporpamMmbl Nocaaku; 8 — ssefeHMe OCHOBHOrO napa-
WIoTa, BKNIOYEHWE PAAMOKOMNNEKCA M HAY4YHOW annapaTtypel; 9 — pas-

ATMocdepa

«Mapc-6» Ha nnaHety

pudoBka napawiota, oTgeneHne a’POAMHAMMUECKOTrO KOHYyca, BKNIO-
yeHne paguosbicoToMepa; 10 — BbIBOA ABUraTened MArkoW nocaa-
KM, nepeuenka nNapalwioOTHOW cucTembl; 11 — BknioueHne psuratenen
MACKOM NOCaaKkM, KOHey nNepepaun  MHOPMauun Ha opbUTanbHLIA
oTcek

WV13HVUU A 19131rou



NOJIEThl K MITAHETAM

KoMaHfie oT BbicoToMepa Ha BbicoTe 20—30 M OT MOBEPXHOCTH, 3a CUET YEre
mocajika Ha CIeUaJbHOe aMOPTH3aIMOHHOE YCTPOIICTBO 06eCIeymBagach co
cKopocThio He Bhimie 15 M/c. Urobbl cmycKaeMsblii anmapaT He OBLJI HAKPHIT
MapamioToM, OH YBOAUICH B CTOPOHY NPH IOMOIIM APYrOro ABUrATEJS.

ITepBas mocagka cimyckaeMoro ammapaTta aBToMaTH4eckoit cranuuu « Mape-3»
Ha moBepxHocTh Mapca mpomsounra 2 mexabps 1971 r. B 103KHOM HOJyIIapuUH
nJaneThl, MeXIy obaacramu diaextpa u Dasromusa (45° . m., 158° 3. m.).
Uepes 1,5 MUH moclie IOCAJKHN CIYCKaeMBbIil anmapar ObLI mpuBeieH B pabouee
COCTOAHUE MO0 KOMaHfe OT GOPTOBOrO IIPOrPAMMHO-BPEMEHHOro MeXaHH3Ma,
U Havajxach nepegavya HHQOOPMAIMU HA COYTHHUK, CIYKUBIIUI PETPAHCIATOPOM
U HAXOJUBIIUICSA B 3TOT mMepuof B 30He BumuMoctu. llosiBienne BumeocurHasa
CO CIyCKaeMOTo anmnapaTta B pacueTHOe BPeMs ObLIO 3aDUKCUPOBAHO CIIEINAb-
HBIMH JaTYMKaMi B IPHEMHBIX ycrpoiicTBax cmytHHKa «Mapc-3», ogHOBpe-
MEHHO 3apermcTPUPOBAHO HA ABYX GOPTOBBIX MAarHUTO(OHAX M 3aTEM MeperaHo
Ha 3emiio. OgHaKO mepeada ¢ moBepxHoctu Mapca npomosskanach Toabko 20 c,
mocJjie 9ero CUrHaJ mpepBaicsA. [IpmuvHbl BHE3aMHOro mpeKpameHusA Iepeaavyu
CKopee Bcero GBLIN CBSA3AHBI C MPOMCXOMBIIEIl B 3TO BpeMs Ha IIAHETE CHIb-
HOU TIBLIIEeBOI Oypeii.

12 mapra 1974 r. nocagKy Ha moBepxHOCTh Mapca B paiioHe IpHUTPEHCKOTO
mopa (24° . m., 25° 3. 7.) OCyIIeCTBHJ CIIycKaeMbIii ammapaT aBTOMaTHue-
croii crannuu «Mapc-6». CxeMa ero cmycka ObliIa aHAJOrMYHA CXeMe CIYCKa
«Mapca-3». AHaid3 MONYYEHHBIX TAHHBIX MMOKA3aJ, YTO BECh YYACTOK CIIyC-
Ka — 0T BX0[a B arMocdiepy M apPOJUHAMIYECKOTO TOPMOIKEHHUA J0 OKOHYAHUSA
CHIKEHUSA Ha Mapanriore — B MpefieliaX HeCKOJbKUX CEKYH] OT PacueTHOTO Bpe-
MeHH IOCAJKM TPOMCXOMWI B COOTBETCTBUM C NPOrPAMMOl M TMPOJOJIKAICA
okosro 5 MuH. OmHAKO CHUTrHANA ¢ MOBEPXHOCTH IOJNYYeHO He OBLIO, YTO Ipef-
MIOJIOKUTEIHHO OBLJIO BBI3BAHO HOCA[KOI ammapaTa Ha CIOMKHBIA penbed mpu
cKopoctu Bbimie pacuerHoil. IIpu cmycke «Mapca-6» BmepBble OBLIN IIpOU3Be-
IeHBl HEMOCPeCTBEHHbIE M3MEePeHNsA TeMIepaTypsl U AABJIEHUSA MAapPCHAHCKON
arMocdepsl 1 OJHOBPEMEHHO IyTeM M3MepPeHHil [OMJIePOBCKOTO CABUIA YaCTO-
TH GOPTOBOTO MepefaTUYMKa ompejeieHa CKOpocTh Berpa. Ha ocHoBe COBOKYyM-
HOCTH 9THX M3MepeHHUil GbuIa co3maHa Mofeiab atMmocdepst Mapca or moBepx-
HOCTH 110 BBICOTHI 80 KM [IJIA COOTBETCTBYIOIUX CYTOYHO-CE30HHBIX YCIOBUI B
paiioHe MOCaJKH.

JKCIePNMEHTHI COBETCKUX YUYEHBIX M0 OCYIIECTBIEHUIO MATKOM MOCATKK HA
moBepxHocTh Mapca BHecau 0oJblIOil BKJIAM B peLIeHHE DTOH CJIOKHOI mpoo-
JTeMbl, 00ecIeuuB MOJyIeHne HeOOXOUMOTO ONbITA IIPU CO3JaHIN MAPCHAHCKUX
anmnapaToB, NMpeAHA3HAYEHHBIX A pPabOTHl HEMOCPeJCTBEHHO B aTMocdepe I
HA TOBEPXHOCTH IIAHETHI.

NckyccrBennsie cnyraukun Mapca «Mape-3» u «Mape-5» 6BLIN OCHAIEHBI
KOMIUIEKCOM HAYYHOM amnmaparypsl [JiA TUCTAHIMOHHBIX HCCAEIOBAHUI IO-
BEPXHOCTH M aTMocdepsl M HemoCPeJCTBEHHOr0 M3yYeHHA XaPaKTePUCTUK OKO-
JOMIAHEeTHOr0 NpocTpaHCcTBAa. V3MepeHus Wu3IyuyeHUN MJIAHETH ITPOBOJILIACH
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[I0YTH BO BGEM [MANa30He DJIEKTPOMATHUTHOrO CHEKTPa — OT raMMa-JIydeil, u3
aHaJ13a UHTEHCHUBHOCTH KOTOPBIX OMPEeNsJICA XapaKTep MOBEPXHOCTHON IIO-
POABI BAOJNH Tpacc OPOUT CIHYTHUKOB, O CAHTHMETPOBHIX BOJH, JAaBIINX CBe-
neHusa o miaotrHoctu rpyHTa. Ousmyeckue cBoiicTBa MOBEPXHOCTHOTO CIOA OIfe-
HUBAJICH TaK}Ke MO BeJUYNHE MOJAPU3ALUN OTPa)KeHHOro manydenus. Ilo se-
TUYHHE ITOIJION(eHNsI OCHOBHOI cocraBisaomieil atMocgepsl — YyIIeKHCIBIM ra-
30M — COOCTBEHHOTO TEIUIOBOTO H3IYYEeHUS ONpefiesicsa pelbed IIaHETHI
BIOJIb TPacc OpOUT COYTHUKOB. Baskuyo mH@OpManuio o TeMueparype moBepxX-
HOCTH M armocdepbl U ee BapUaUMAX Jajdu paguoMeTpUUYecCKUe H3MEePeHUs B
uH@paKpacHOM AUama3oHe.

CroexrpodoroMeTpus B OOLINPHOI 06JaCTH OT YAbTPa@UOIETOBOTO A0 GmsK-~
Hero MHEPAKPACHOr0 M3IYyYeHHUs HCIOJB30BAJACH JJIsA MCCIEOBAHUA ra30BOTO
cocraBa arMocgepsl, B YACTHOCTU [JIs OIpeAeNeHUsT CONepPsKaHUNA BOMAHOTO
mapa M 030HA, a TAK)Ke MOJYyYeHUs NAaHHBIX O COCTaBe, TeMIepPaType U MPOT-
JKeHHOCTH BepxHeil arMocgepsl. MaruuroMerpsl «Mapca-2, 3 u 5» 3aperucrpu-
poBanu Hamuuue y Mapca MarHUTHOTO IOJISA, TOHMOJOTHMSA KOTOPOTO CBUIETENb-
CTBYeT O ero AUIONLHOI mpupope. HampsiKeHHOCTH MOJsT Y MOBEPXHOCTH Ha
9KBaTOpe OIeHMBAeTCA BeJIMunmHOil oKojo 60 ramm. Pesyaprarsl miasMeHHBIX
H3MEPeHNil B OKPECTHOCTH ILIAHETHl MOATBEPHINIM BHIBOJ O CYLIECTBOBAHUN
y Mapca coGCcTBeHHOro mOJisi, ITO UMeeT BAajKHOe 3HAUeHMe [JsA MOHUMAHUI
CTPOEHUs ero Hefip U MPoGIeMbl TEIJIOBOI 9BOJIOIIIL

C ammaparoB «Mapc-4» u «Mapc-5» Obliu mepegansl goTorpaguu BEICOKOTO
KavyecTBa ¢ pa3pelIeHUEM HA HEKOTOPHIX cHEMKax A0 100 M, mpuMepsl KOTOPHIX
morasaHubl Ha puc. 44. Ha ux ocHoBe cocraBieHa KapTa OTCHATOrO paiioHa mo-
epxHoctn Mapca. B pesynprate cuHTe3a CHUMKOB, CHEJaHHBIX IOJ PAa3HBIMHU
cBeTOpMIbTPAMH, MOJydYeHHl IIBeTHBIe u300paskenus. OOLUIMpHAs mporpaMMma
dororpadpupoBanus Mapca mpoBefleHa aMEepUKAHCKUMM YYEeHBIMU Ha alImapa-
rax «Mapunep-9» u «Bukunr-1, 2», 970 MO3BOJIUIO OCYLIECTBUTH II06aNbHOE
KkaprupoBanne miaHersl. C mocamounbix MoayJeit « BukuHros» mepemansr ma-
HOPaMbl MapCHAHCKOro Jangmadra, MpoBeJeHbl UCCAETOBAHUA (PUIUKO-XUMHU-
YECKUX CBOMCTB MOBEPXHOCTH M aTMOc(epsl, MeTeOpoJornuecKne HaOIIOqeHUS,
OMOJIOTMUECKHE KCIIEPUMEHTHL.

st monumManus mpupopasl Mapca Ba)KHeiilllee 3HaYeHHMe MMM CHUMKY,
cflellaHHBIe ¢ OpOMTATBHBIX anmnapatoB. OHU MpUBENHN K BHIBOMY, YTO [pPEBHHE
KpaTepupoBalHble JaHAIA(TH 0KHOTO MOJYLIAPHA, MOIABIINE HA IepBbIe
gororpagun «MapunepoB», He xapaKTepHBI IJid Bcell miaaHersl. Ha Heil 00-
Hapy KeHBl ABHO BBIPa)KeHHbIe CJe[bl BYJIKAaHU3Ma U TEKTOHHYECKUX IIpolec-
COB, KOTODble Hapsaay ¢ 60M6apIUPOBKON METEOPUTAMH U MHTEHCUBHOIT 9po3uei
B YCJOBUAX BBICOKOIl CYXOCTH MapCHAHCKOIl aTrMocephl MpUBEJN K CO3TaHUIO
yHUKAJIBHBIX CTPYKTYP, He CTePTHIX pa3BUTOI rupgpocdepoit u 6umocdepoil, Kax
aT0 uMeyo Mecto Ha Jemie. CoBeplIeHHO HEOKUIAHHBIM SABIJIOCH 00GHApYyIKe-
Hlle Ha IIOBEPXHOCTU AJUHHBIX Y3KUX BETBALIUXCA JOJNUH U JOMKOMH, HAIIOMH-
HAIOIUX BBICOXINNE pycJa peK,  paga obpasoBaHUil, CBUJETENbCTBYOIINX O
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Puc. 44. [lsa yuacTka nosepxHoctH Mapca, nonyuyeHHble € PasHbiM paspeweHnem (CHUM-
KM «Mapca-5»)

8 — CHMMOK YyuacTKa c KkoopauHaTamu ueHTpa 33° 0. w., 37° 3. (pakion OSpurtpeiickoro mops). B npaasom
aepxHem yrny kpatep XonpeH puametrpom ~ 150 KM, Kk I0ro-zanaay oT Hero npocnexusaeTtca ponuHa Y3bo#,

CYILIeCTBOBAHUY IIOJNIOBEDPXHOCTHOTO JbJa M JBIKEHNN JTeXHUKOB. Bce aro
OCTPO CTAaBHUT BOIIPOCH O TOM, KOTJ]a M KaKuMH nmytaMu Mapc u fpyrue miaHeThl
OPUIIIA K HX COBPEMEHHOI CTAJuM, KaKKOBHI OCOGEHHOCTH HX BHYTPEHHETO
CTpPOeHNsA U majeoknIuMarta. [|pyruMu ciroBamu, Bcerga JU IUIaHETH OBIIH Ta-
KIMH, KaK B COBPeMeHHYI0 HaM 3MOXY?
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& 3anagy meaHgpupyowas gonuHa Hepran. B uysHTpe cHumka kpaTtepsl Bowg um Xe#in; 6 — cHuMmok yuacTka
KPaTepPMPOBAHHONW PAaBHMHLI K CeBEepO-BOCTOKY OT kpatepa bowa (koopawnatsi uyentpa 32° 0. w., 33°3.a.), ans
KOTOPOH XxapakTepHbl Herny6okue nuHelHble penpeccuu Ha nosepxHocTw. Haubonbwui kpaTep umeeT guamertp
~ 35 KM, Y Hero nnockoe [HO

3a mociemHue roABl NPEANPUHATHI NepBble IOJETH K 0ojee yJaleHHBIM OT
3emnn mraneram — Meprypuio, IOnurepy u Carypuy. B 1974 r. nposners: oko-
10 Meprypust coBepuimn xocMudecuit anmapar «Mapunep-10». Ilepenanusie
¢ororTeneBU3NOHHBIE M300paKeHNsA NPUOIN3UTENIHHO TPETH HOBEPXHOCTHU 3TOM
IaHeTsl ¥ o0HapyskeHne y MepKypus coGCTBEHHOrO MarHUTHOTO mojsa (mo-
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panka 170 raMM o AUIIONBHONM COCTABJAIINEl) NMPUHECTH PAJ HOBBIX JAHHBIX
IJIs Pa3BUTHA HPEACTABIEHUl 0 €ro BHYTpeHHEM CTPOEHUHN M TEIIOBOM MCTO-
puu nianer 3emuoil rpynmsl. B 1973 u 1974 rr. peKorHOCIHPOBOYHbIE IIPOIETHI
okomo IOmumrepa ocymecrBuiu amepuranckue xKocMuyeckue ammaparsl «IImo-
Hep-10» u «Ilumonep-11», a B 1979 r. BOmmsu IOmurepa mpomntu ammapars
«Bosamxep-1» u «Bosmkep-2». Boabmioit nHTepec BBI3BAJH TIPeKIe BCero pe-
3yJbTATHl HCCAEOBaHMIT HeOOBIUAHO MOINHON MarHUTOC(ephl 3TOH camoil
Gonburoit miraneTs! COMHEYHOHM CHCTEMBI — €€ TOMOJOrMY, HATIPSKEHHOCTH Mar-
HUTHOTO TIOJIsA, YHEPreTHYeCKUX CIEKTPOB U IPOIleccOoB ycKopeHus uactui, Ile-
pemanHbsle Qorousobpakenus IOmurepa madm BO3MOKHOCTEH JIyullle IOHATH
CIIO}KHBIE IIPOIECCHl IIJIAHETAPHON [UPKYJIANZY, TUHAMUKY 30H U IIOSICOB,
CTPYKTYPY TeueHuit u npupoxry Boabmioro kpacHoro narua. Pagunomerpuyueckue,
doroMerpuyeckue u paguousnUYecKie N3MEPEHUs MO3BOIIIM YTOYHUTH Iapa-
MeTpHl U CTPYKTYPY arMocdepsl, PU3NKO-XUMUYeCKIe CBOMCTBA 00JaKoB. Beun
TaKKe yTouHeHH Macchl IOnuTepa u ero uerbipex rajujieeBBIX CIIYTHUKOB, OI-
pefleJieHBl TapMOHHMYeCKHe K03Q(@UIMEHTH B Pa3JIOKEHHH TPAaBHTALMOHHOTO
MOTEeHI[MAJA TIaHeThl, a mpojer «Boamkepa-1» B HosOpe 1980 r. oxomo Caryp-
Ha IPUHEC PAM HOBBIX CBEJEHUI 0 ero Koabliax u cnyTHuKax. Ilomyuennsie mpu
nponerax «Bosmxepos-1, 2» gororpaduu ramuieeBsIX CIYTHHKOB IIOTBEpPIM-
U NpefINoaraBIInecss CYyLIeCTBeHHbIE PA3IUYMsA UX MOBEPXHOCTHON CTPYKTY-
PHI, OTpaKaIoOI[e Pa3Iu4YMsA BHYTPEHHETO0 CTPOEHHUA U TANOB TEILIOBOil 3BOJIO-
U, OTKpeITO Koabo IO0nurepa.
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AHaJn3 COBPEMEHHOIO COCTOSHHS M OCOOEHHOCTENl MPUPOABI IJAHET JaeT
moaxod K ¢opMupOBaHMIO ojiee ONpefieJIeHHBIX NPEACTABICHUIT 0 HAaJaJIbHBIX
aTamax MX 3BOJIONNH. 3/ech MJIaHeTHas (PU3MKA HEMOCPEe[CTBEHHO CMBIKAETCH
¢ KOCMOTOHUeil, 0OCHOBHOi1 00IIeNpU3HAHHON KOHIEHI[HEN KOTOPOIl CIYKUT MO-
meab obpasoBaumnsa miaaHer CosHEYHOR cuCTeMBl M3 MPUOIU3UTENHHO OJHOPOI-
HOTO XOJIOTHOTO 00JIaKa MBLIM U Tas3a 0IioJI0 4,6 MJIpA. Jer Ha3as.

OO0bIYHO TIPEefIIOJAraeTcsi, YTO TEPBUUYHBIA COCTAB 3TOTO 00JaKa, ompese-
JsIeMbIil OCHOBHBIM IIPOI[ECCOM 3BE€3[HOT0 SEPHOT0 CHHTE3a BeIeCTBa IIPOTO-
COJIHIA, OBLI BCIOMY NMPHUMEPHO ONMHAKOB U COOTBETCTBOBAJ KOCMHIYECKO# pac-
NPOCTPaHEHHOCTH DJIEMEHTOB, MHAUYe TOBOPS TAKOMY HX OTHOCHTEIBHOMY CO-
mepsKaHUIo, Kakoe cyuectsyer Ha ConHIle U B 3Be3fgax. B paibHeiimeM He-
OJMHAKOBOE pacHpejeseHNe TeMIEPATypPhl B IIPOTOILIAHETHOH TYMaHHOCTH Ha
pasInYHBIX ypgajdeHUsXx ot BeigenuBmierocs CoJHIa OKasajlo CyILleCcTBEHHOE
BIIsIHNE HA YCJIOBUA KOHJEHCAIMM ra3oBoil (paspl M ¢opMUpoOBaHHE IIJIAHET-
Hoii cucreMbl. CoxpaHUBIINECS pasiIUYUs, HAIIeJIINe OTpasKeHHe B XapaKTepe
OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil, TPOCIeRUBAIOTCA IIPU U3yYeHUU
POJIOHAYANBHBIX TeJ ILIAHET M aCTEPOUIOB — MeTeOpPUTOB. B HamMeHee m3me-
HEHHOM BHJle TIePBHYHBIH COCTaB NMPOTOINIAHETHOrO 00JIAKA COXPAHUICS B Be-
[IecTBe YTINCTHIX XOHAPUTOB, B TO BPeMs KaK COCTaB MUHEPAJIOB B METEOPHTAX
OPYTUX KIaccoB (JKellesHBIX, JKele30KAMEHHBIX, KaAMEHHBIX) OTpajkaer Ipo-
neccsl PPAKIUOHNPOBAHNUSA DJIEMEHTOB U IOCJIEeJ0BATENBHOTO BBIEJIEHUS BBICO-
KOTeMIlepaTypHOil W Hu3KoTeMmeparypHoit ¢as. Haubomee Tsa:xemas m orHO-
cHTeNbHO 0oJlee BBICOKOTEMIIeparypHas (pPaKIUsa 3JIeMEeHTOB COJIHEYHOrO
coctaBa BOLLIA B cocTaB IuiaHer 3eMHoil rpynmsl (Meprypuii, Benepa, 3emus,
Mapc) mocme morepu HamGoJiee JETYIMX JIEMEHTOB UM B COCTAB 3HAYUTEIHHO
IPeBOCXOISAIINX UX IO pa3MepaM sjep IIaHET-TUTAaHTOB, OKPYKEeHHBIX yHaep-
JKQHHBIMH MMH BONOPOAHO-TeueBHIMU oOosoukamu. HambGoiee MaccuBHBIMU
razoBeiMu oGosoukamu obGaagaoT HOmurep u CatypH, B TO BpeMsa Kak ¥YpaH
n Hentyn ypmep:xamu HaubGoJblilee KOJTMYECTBO ra30B ¢ HU3KUMM TeMIlepary-
paMu KoHfeHcallMy — aMMHaka n MeraHa, Hak mokaseiBaloT pacueTHbie OIeH-
KH, 4TO0BI Bech BOIMOpoN guccunuposat ¢ IOmurepa, morpeGoBasoch OB BpeMs,
Ha HECKOJbKO TIOPAKOB BEIUYMHBI mpeBbinaiomiee Bo3pact CollHe4HOH cu-
cTeMbl. MOKHO 103TOMY AyMaTh, YTO OOJbIIME ILIAHETHI, HPOIIA HBONIOUOH-
HBIIl TIpoIlecc C3KaTHUs, IpeTepIeN HAaUMeHbIINe H3MEHEHHUsS CBOEro COCTaBa
€O BpeMeHM aKKpeI[NH, COXPAaHUB B BEPXHHX 4YacTAX ra3oBBIX 000JI0YEK Iep-
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BuuHble atMocdepsl. [Ipu sToM 3a Bpems, mpourefuiee oT Havyana 00pa3oBaHUSA
IOnurepa u CarypHa, mepBu4HOe 00JAKO ra3a yMeHBUINJIOCH IPHUMEDPHO Ha
mopsAmok BeanunHbl, OUYeBHHO, NPOJOJIKAIOI[EECH CHKATHE HTHX ILIAHET B CO-
BPEMEHHYIO 310Xy U IIPOHCXOAsAIee HPH 3TOM BBEICBOOOK[€HHME IDaBHTALMOH-
HOIl SHepPruM 00yCJIOBINBAET PErUCTPUPYEMOe M30BITOYHOE M3TyUeHUe 10 CPaB-
HEHHIO ¢ 9Heprueii, moxyuaemoii or Connna (mpumepHo B 2 pasa).

Ha pgpyrux pacmonoskenubix Oiame K CodHIy, 3HauHTeJbHO MeHee Mac-
CHBHBIX IIAHETAX IOTEPA CAMBIX JIETKHX JETYIHX BJIEMEHTOB IPOM3OLLIA YiKe
Ha CTafiNM aKKPEIMH MJH BCKOPEe IOC]e 3aBepLIeHHs ee OCHOBHON (ha3bl. IToMy
CIocoGCTBOBAMN KAK HU3KHE CKOpocTH yGeraHmsa (mapaGoimyecKue CKOPOCTH,
3aBHCALINE OT Macchl HeGECHOTO TeJa), TAK U CYLeCTBeHHO GoJjiee BBICOKHUE -
(deKTUBHBIE TeMIIepaTypHl, Majamolue oO0paTHO MPOIOPIUOHATIHHO KBafpaTy
paccrosirus or Comnna. Temmeparypa u pmaBieHHe COTHEYHOTO U3IYYEHHS
TaKKe MOIJIM 3aMETHO IOBIHMATH HA COCTAB MPOTOILIAHETHOro 00saKa u ¢pax-
IIOHMPOBAHME [EPBUYHOrO BeI[eCTBA 3a CYET BHIMETAHUA 9ACTH JETYYHX B
ob6mactax GopMUPOBAaHUA 3eMHBIX IJIaHeT. B ganpHeiilmeM Ha 3THX MIaHeTaX
MpOM30ILIN Haubojiee IPaHAMO3HBIE M3MeHEHHS B IIPOILECCE TEIVIOBOI JBOJIO-
AU, TpUBe[lIeil B KOHEYHOM HMTOre K OOpa30BAHUI0O MX BTOPUYHBIX T'a30BHIX
o6osouek — armocdep.

CorsacHO COBpeMEHHBIM TEOPETHYECKNM MOMEJNs M BHYTPEHHEro CTPOeHUs
tremneparypsl B nenrpe IOnurepa u Carypra gocrurator 20—30 TsIC. rpagycos,
a gasinenne oxoio 80 muu. atM (M6ap) y IOnurepa u oxomo 50 M6ap y Ca-
rypHa. Temneparypa u naBinenue B 1eHTpe ¥Ypana u Henryna 10—12 Thic. rpa-
nycoB u 6—8 M6ap. OrnocurenpHo HebGosbmme aapa IOnurepa u CarypHa,
COCTOSIIINE U3 BELIeCTBA CKAJBHBIX TOPON (B OCHOBHOM CHJIMKATOB) U COCTaB-
JAIIINe HECKOJIBKO MPOIIEHTOB 110 MACCe, OKPYIKEHBI JKUNKIMHU CJIOAMH, COCTOM-
UM B OCHOBHOM W3 BOJOPOMHO-TeJMEBOr0 paciuiaBa. 3HAUYMTEJIbHAHA YacTh
obomouex IOmmrepa u CarypHa ciiokeHA HPOBOJAIIAM METAJIMYECKUM BOJO-
poAoM, o0pa3yloIuMcsa Ipu OOJBIIMX MABJEHUAX, KOrJa BHEIIHHE aTOMHEBIE
000JIOYKM OKAa3BIBAIOTCA DPA3[aBICHHBIME, W 00JIaJalOL[MM CBOHCTBAMM MeTal-
n0B. B meppax Ypama u HenryHa BOKDYr CHIMKATHBIX fAflep HAXOJATCA IIPO-
TsAMKeHHBIe JIeJAHBIe 000JI0YKM, 06pa3oBaHHbIE BOJ0il, METAHOM 1 aMMHAKOM.

PesyasraTsl onmpefenenus rapMOHMK TrpaBHTAMOHHOr0 moTermuana IOmu-
Tepa U3 aHAJIN3a TPAeKTOPUIl ABMKEHMS KOCMHYECKHMX ANMNapaTOB XOPOIIO CO-
IIacyIOTCA € UAKOCTHOI MO/eJb0 IJIAHEThl, HAXONALIEHCA B COCTOSHUY T'H[-
pPOCTAaTHIECKOTO0 PAaBHOBECH:A, H IOATBEP/KMAIOT HpPEICTABIEHUS, COTJIACHO KO-
TOPBIM TBepfoii moBepxHoctu IOmuTep He uMeer.

B oramume oT caMmX rMraHTCKHX IJAHET UX CIyTHHKH 0Gpa3oBaHBI TBep-
AbiM BemecTBOM. C TOYKE 3peHHs 0COGEHHOCTEH BHYTPEHHEro CTPOeHHS 0CO-
Oblit WMHTepec TIpefcTaBIAIOT raidumineeBbl cuyrHuku IOmurepa (Mo, Espona,
TFamumen, Kamnncro), moBepXHOCTH KOTOPHIX CHJILHO OTIMYAITCH IO OTPasKa-
TeJbHOH CNMOCOGHOCTM M I[BETY, a CPeJHssA ILUIOTHOCTH IajaeT ¢ POCTOM pac-
crosinus ot IOmurepa. HenaBHo mosyuenHuie ¢ KocMuuecknx ammaparos «Bos-
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/Kep» (POTOCHUMKH 3THX CIIYTHHKOB BBISBIJIU MHOTO HMHTEPECHBIX 0COOGHHOCTEH
Ha UX MOBEPXHOCTAX, YTO MO3BOJAET 00Jiee OTpe/leIeHHO CYIUTh O BHYTPeHHEM
cTpoeHnu u mpupoge 3Tux Hebecubix Tetx. IloBepxuocTu EBpomsi, 'anumena,
1 aammero MOKPHITHL BOOAHBIM JBIOM, U3 KoToporo moutu Ha 50% cocroaT
lannmesn n Kammuero u npumepno Ha 20% Espona, B To Bpema kak Ho uemnn-
KOM COCTOMT M3 0ojiee TsIKeJIOro BelecTBa cKadbHBIX mopod. Ilom rtomcteiM
cloeMm JensHoit Kopel EBpomsl, 'anumena u, BosmoskHo, Kammucro mpepamoa-
raeTcsa cBoeoOpa3Hass MaHTHA U3 CMECH JbJAa C BOJOI, a B IIeHTPe HAXOMUTCH
AP0 M3 CKAJbHBIX mopof. OrpoMHBIA HHTEpec IpecTaBiseT O0HApYKeHUt
COBPEMEHHOT0 aKTUBHOrO ByJKaHum3Ma Ha Mo, moBepXHOCTH KOTOPOrO, IO-BU-
IUMOMY, IOKpPBITA TOJCTHIM cjoeM cepbl. CoXpaHMBIIASCH MHTEHCHBHAS BYI-
KaHWYecKas JesaTelIbHOCTh Ha llo He MosKeT OBITH 00BSCHEHA NPOJONIKAIO-
IIUMCA BBIJIeIeHNEM pPaJUOTeHHOTO TeIlJla M, BeposTHee Bcero, o0yCIOBJIEHA
NPUINBHOI AUCCHUIIaLNeil 9HEPTUU 3a CYeT HAJUYUA COU3MEPUMOCTE B JBUIKEq
HUAX TPeX rajiiieeBBIX CIYTHUKOB. Hak mMokasaltm teoperuvyecKue pacueTshl,
BO3MyleHUs, okasbiBaembie Eppomoit m 'aHuMmMenoM Ha 3SKCIEHTPUCHUTET Op-
oursl Vo, cToab 3 deKTUBHBI, YTO MOTJIM MIPUBECTU K MOYTH MOJHOMY PacILIaB-
JeNNo ee Hepup.

Wsyuenne oTpaKaTenrbHBIX XapaKTEPUCTHUK APYTUX CIYTHUKOB IJIAaHET-TH-
raHToB II0 pe3yJbraraM clekTpodoroMeTpuu B BuAuMOil u OmmxHeir MHK-06-
JACTAX CIIeKTpa TOKA3bIBAeT, YTO MOBEPXHOCTH MHOTMX M3 HUX, BO3MOKHO,
MOKPHITHl BOAMO-aMMHUAYHBIM U METAHOBBIM JIBIOM. 3aMep3IINil MeTaH, BUAU-
MO, TIOKPBIBaeT IIOBEPXHOCTh caMoil masneKoil mmraHetsl CoJHEYHON CHCTEMBI
IInyrona. ¥ Hero coBceM HefaBHO OOHapy’;KeH CHYTHHUK, Macca KOTOpPOTO IIO
Ipe/BapUTENbHBIM OlleHKaM coctaBiasger ~1/30 maccwl camoit muaners: (mus
CpaBHEHUA YIOMAHEM, 4TO OoTHOWeHuA Macc JIyusl u 3emum 1/81, 1. e. mouTn
BTPOE MEHBIIE).

HauGonee BepossTHO, 4TO JesiHble WM TOKPHITHIE BONAHBIM JIBIOM CIJIN-
KaTHbIe JaCTUI[Bl Pa3MepOM OT eUHUI] 0 HECKOJHKUX NEeCATKOB CAHTHMETPOB
obpasyor u 3HaMeHHTHe KoJblla CaTypHa, o0Jafaioline BHICOKUM alb0elo B
BHAMMOM o0JacTu cmeKTpa. B To Ke BpeMs HellaBHO OTKPBITHIE KOJbIA Y paHA
00Ja1al0oT KpaiiHe HU3KOH OTpaskaTeNbHOIl CIIOCOOGHOCTHIO, W CJAramolue ux
4acTUIBI HeCOMHEHHO He leJsHble. Ix mpupoja, BO3MOKHO, CX0Ka C IIPUPO-
IOl MOBEPXHOCTH KPYMHBIX CIIyTHUKOB 3Toil maanertl — Turanuum u OGepoHa.

BuyTtpenHee crpoenne mraHer 3eMHOil rpynnsl (puc. 45) BejaencTBUE WHOTO
npeo6iaJaoliero 3JIeMeHTHOTO COCTaBa OTIHMYAETCS HAJMNYUEM NPOTKEeHHBIX
CJI0eB MAHTHUITHOTO BeL[EeCTBA I TBEPMAOIl KOPHI, COCTOALINX U3 YIbTPAOCHOBHBIX
U OCHOBHBIX NHopoA. Ha moBepxHOCTH KasKAOH M3 3TUX IJIAHET MOKHO HAHTH
cienbl ee reojormueckoil ucropuu. IlocaemoBaTensHOCTH IpouieccoB §opMUPO-
BaHNA MOBEPXHOCTU BOCXOMUT K 3aBepluapuieil ¢gase aKKpemuu, Korga OBLIH
OMM3KMA K MCYEPIAHUI0 MOTOKM METEOPUTHBIX TeJ OOJNbIINX pasMepoB, BHINA-
NaBUIMX HA MOBePXHOCTh. K aTOMY mepmofy oGbIYHO OTHOCAT KpyIHBIE ciabo-
MOAN(UIMpOBAaHHbIE KpaTephl HA JYHHBIX MaTepPHKAaX, cXOoell Mopdoioruu
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MepKypuit Mapc

Benepa

Puc. 45. Mopenn BHyTPEHHEro CTPpOeHUs NnaHeT 3eMHOM rpynnbi

KpaTtepbl Ha Mepkypun u HaumGosiee [peBHUE CHIBLHORPO/MPOBAHHBIE KPaTepHI
Ha Mapce. BeposrHo, ciefbl 9T0ii cTagun coxpaHmanch M Ha Benepe; ma 3em-
e 3Ke BCJIEJCTBUE CcyliecTBOBaHUA rufpocdepsl u Guocgeps! Ie ToJILKO caMble
OpeBHHUE, HO U 0ojiee MO3THHE CTPYKTYPHI CTEPThl MHTEHCLiBHON 3pO3ueil MiIn
CKPBITHI TIOf{ MOIIHBIM OCaJ0YHBIM YeXJoM. Bmecte ¢ teM ororpaduu mosepx-
HOCTH 3eMJIM M3 KOCMOCA TMO3BOJAIT PA3IMYUTh PAN K]YIHBIX KOJBIEBHIX
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¢TPYKTYp (acTpOHOB), OUEBUIHO ABIAIIUXCA CJeJaMd yAapHOil GoMmOapmau-
POBKH.

ITo coBpeMeHHBIM BO33peHUAM YiKe Ha cTagud (POPMUPOBAHMA MIAHETH M
HemocpefICTBEHHO T0CJe ee 3aBeplIeHHs HAYMHAETCSA TIJI00AJIBHBIN IpOIece
nudgepeHIIIANY CIATAIONIET0 BeLeCTBA HA 000JIOUYKH ITOJ] BO3[eICTBUEM IJIaB-
HBIM 00Pa30M I'DABUTAIMIOHHON 3HEPruy aKKpenuu M PafiuOreHHOro TeIla, re-
HepHPYEeMOro MOJITOKUBYLIUMHI M30TONAaMU ypaHa, Topusa u Kanusa. IlyTtu sBo-
mo1uy ObLIN PA3IUYHBI U 3aBHCEJIHM IPeKMe BCEro OT pasMepa TeJa, 4TO OIl-
PeJle/III0 CYIIeCTBYOIIIe CTPYKTYPY U TEIIOBOE€ COCTOAHME IJIAaHETHBIX HeMp.

N3MeHeHNe MHTEHCHBHOCTU TEIUIOBBIIEJEHNS HEMOCPEICTBEHHO CBA3AHO C
MPOXOAMMON TIIIAHETOH DBOJIONMOHHOI cramueil. VX mocieqoBaTelbHOCTh HaAM-
0oJiee OTUETIIMBO MPOABJAETCA Ha JIyHe M0 XPOHOJIOrUHU JYHHBIX HOopofa. MoxHo
NpPeK/ie BCEro BHIIEJUTH 9TAIl PAHHEr0 BYJIKAHM3Ma OKOJO 4,6 Mapm. mer Ha-
3aj, KOrja Ha MOBEPXHOCTh BHIHOCHJIACH JieTKas (ppakimus paciiaBa u GopMu-
poBajiach TOJIEBOLIMATOBAS KOPA, YTO NPUBENO K CTIaKHBAHUIO OCTATOYHBIX
HeoHOpOMHOCTeH penbeda mocie 3aBepiieHusa akkpenuu. IlosmHee, Ha arame
HEeIPepPHIBHOI MarMaTH4eCKOil aKTUBHOCTH MeKAY 4,4 u 4,0 mupn. Jget, oGpaso-
BBIBAJIMCh OGOTAllleHHBIE AaJIOMUHUEM ¥ KaJbI[HeM IOPOIBI — AHOPTO3UTHI.
I{ atomy ke mepumogy oTHocAT o0pa3oBaHMe OpeKYMil M3-3a YACTUYHOTO HJIA
[OJTHOTO TeperIaBleHusI MAarMaTHYeCKNX MOPOJ NMpHU MadeHHAX MEeTeOPUTOB M
HAvyaJIo0 MeraMopu3anuu ApeBHEl KOpbL JTanm (POPMUPOBAHMA JYHHBIX «MO-
peil» matupyercs mepuofom okomo 4,0—3,9 mappa. aer nasan. Ilpuuunoii, mo-
BUIUIMOMY, ObLIa MHTEHCUBHAsA GOMGapIMpPOBKA JYHHON IMOBEPXHOCTH KPYIIHBI-
MH MEeTEOPUTHBIMH TellaMH, KOTOpble paspyllajd TOHKYI KOPY, BCKpHIBaf
ouaru 6a3ajJbTOBOTO pPACIIaBa, YTO MPUBOJMIO K 3aIMOJTHEHUI0 00Pa30BaABIIMXCS
[OJIOCTE M, BO3MOYKHO, UX MOCIEAYILIEMY OCelaHii0 ¢ 00pa30BaHUEM JOKaIb-
HBIX KOHI[EHTPAI[Mil MAcChl — MACKOHOB.

3anosHeHNe NIYHHBIX «MOpei» IPeANoJOKUTEeNbHO 3aBEPIINIOCH OKOJO
3 MIpp. et Hasam. JTOi OIeHKE COOTBETCTBYET BO3PACT CAMBIX MOJOMBIX KpHC-
TAJIMYECKUX MOPOJ U3 JOCTABJIEHHBIX Ha 3eMJI0 00pasioB IPyHTA, JaTHpPye-
mbix 3,16 mapa. aer. B mambmeiiniem JIyna crama GBICTPO OCTHIBATH, 00pa3oBa-
nach ee MPOTSKeHHAsA auTocdepa, HHIHEIIHAA TOJIINHA KOTOPOHl OIleHUBAaeTCsA
penuuuHoil mpubausurensbno 1000 kM (mo cpaBuenuio ¢ 50—120 kM maa 3em-
au). OGmacTh CyILIeCTBOBAHUA pacIiaBa B MAHTHM OTOJBUTAJACh IPU ITOM
BIIyOb, Tak YTO 30HA YACTHMYHO PACILIABJIEHHOHN acTeHocdepbl MOTIa coxXpa-
HUTLCA NUIIb BOJIU3U caMoro IeHTpa. CoriacHO MOMENSIM TeIUIOBOM HCTOPUHU
Jlyusl ¥ JaHHBIM CeCMUYECKOT0 30HJUPOBAHUA B I[EHTPE €e MOKeT OBITh He-
6oapuioe (oxono 2% mo Macce) jKesesHoe mam Gojee KpyIHOE CHIHKATHOE
anpo ¢ temmeparypoil B npegenax 1000—1600° C. Haauuue B 1eHTpaIbHBIX
o0nacTAX HeOONbIIOH 30HBI pacIjiaBa He IIPOTHBOPEYUT (AKTY OTCYTCTBUA Y
JIyHbl B COBpeMEHHYI0 3M0XY MAaTHUTHOTO II0JsA (Ipefes HaNpAKEHHOCTH ero
IUIIONBHONM COCTABJANIIEH MeHbIe ofHOMi raMMbl). COOTBeTCTBEHHO 00TEKAI0-
uiaa ee IJa3Ma COJHEYHOrO BeTPa MPAKTHYECKH He MCIBITHIBAET BO3MYIIEHUI.
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BMmecte ¢ TeM cpaBHUTENHHO BBICOKAs OCTATOYHAsd HAMarHMUYeHHOCTH JTYHHBIX
I0POJi CBUETENbCTBYET O CYIIeCTBOBAHMM 3HAYUTENHHO 0oJiee CHIBHOTO IOJS
B AJIEKOM IIPOIILIOM.

OueBumHo, cxouit ¢ JIyHo#l mpouece TEIIOBOR 3BOJIIONMHU Hporea Mepky-
puit. Ha ero moBepxHOCTM TaKKe COXPAHWINCH YHHKAJbHBIE MpUMephl HAnOO-
Jee IPeBHUX CTPYKTYP, ClIefbl paHHEro ByJKaHum3Mma. BMmecte ¢ TeM B orimuue
or JIyHH HA TEMJIOBYIO SBOJNIOIUIO 3TOIl IJIAHETHI MOIJIA CUJIBHO MOBIUSATH BBI-
COKasg IPOBOJMMOCTD JKeNe3a, cocTapisouero npubausureasuao 70% ot obuweit
Macchl, YTO CIOCOOCTBOBAJNO OBICTPOMY ocThIBaHHMIO Afpa. Ilo cymecTByommM
OIleHKaM jKeJie3HOe AP0 MepKypus MpUMepHO paBHO pasMmepy JIyHEI, a TOX-
muHa TBepHaoil autocdeps! cocrasiaser okoxo D00 KM, H 3TO JOKHO 00YCIOB-
INBATh HU3KHUI YpOBEeHb TEKTOHWYECKON AKTUBHOCTH B COBPEMEHHBIIl IepHOL.
BecbMa BeposTHO, OJJHAKO, YTO NPOIECCH II00ATHHON TEKTOHUKN U BYJIKaHH3-
Ma OXBaTHIBAIM GOMBIIMI MEePUO MePKYpHAHCKO# ucropuu, yeM ayuuOi. Ilo-
BTOMY BO3PACT CAMBIX MOJIOABIX MOPOJ HA PABHUHHBIX YYAaCTKAaX ILIAHETHI
BHYTPH KpaTepoB W KOTJOBUH, IMOJBEPTUIMXCS 3AMOJHEHUIO M3JIMBIIEHCA Mar-
MO, IO-BUAMMOMY, 3HAUMTEIHLHO MeHbBIIe MUHUMAJILHOrO Bodpacra 3,16 mipp.
ner, onpefeseHHoro i Jlynsl. Jlomyckas, 4yTo B Aflpe COXPAHUIUCH TEIIOBHIE
ACTOYHUKH, MOKHO OOBACHUTH CyLIeCTBOBaHUME § MepKypus 3aMeTHOTO €00-
CTBEHHOT0 MAaTHMTHOTO IIOJA ¢ HANPAMKeHHOCTHIO y 9KBatopa mopamka 1%
0T 3eMHOro. Biarogapsa oueHb GoJbLIOMY AAPY B HAavajle CBOErO OCTHIBAHUA
IUIaHeTa HCIBITAJA CHIbHOEe oflee cyKaTHe, Clelbl KOTOPOTO COXPAHMIUCH HA
NOBEPXHOCTH B BUJEe MPOTSKEHHBIX KPYTHIX YCTYIIOB — 3CKAPIIOB.

B cBoio ouepens spomonus Benepsr B 001ux ueprax, mo-BUANMOMY, Gomee
Omuska K TemroBoil uctropun 3emian. Ha o6enx miaHerax MpoOM3OLLIA CPABHU-
TeAbHO paHHAA AuddepeHNUANKUA BeI[eCTBA, CJaramlnero ux Hemapa. Basaib-
TOUJHBIA TUI MOBEPXHOCTHON IIOPOMBI, M3MEPEHHBIH HA MOCAMOYHBIX AIapa-
rax «Bemepa», momkpemasier 3ty amajsoruo. Pagmyc sapgpa Bemepst omenu-
BaeTCsA PaBHBIM OKOJIO 3 THIC. KM (T. e. KAK y BHEIIHEro Afpa 3eMiIH), eciu
HOOIyCTUTH, YTO MOMEHTHI MHEPIUH IJIaHeT MPUMEPHO SKBUBAJEHTHHL Mexmy
TeM cOGCTBeHHOe MarHUTHOe mojie y BeHepsl mpakTuuecku orcyrcrByer (Ha
yposue Menee 0,01% oT semHOr0), 4TO, OUYEBHAHO, O0BLACHAETCA YPe3BBIYAHO
MaJoii cKopocThio ee Bpamennsa (oguH o6opoT 3a 243 3eMHBIX cyToK). Mopenu
BHYTPEHHETO CTPOCHUA IPEJII0JaraoT HAJIWINe TBepoil JuTocdephl TOMIIMHOL
cebime 100 KM U 4acTUYHO pACIJIABJIEHHON MAHTHH, B KOTOPOIl, BEPOATHO, IPO-
HCXOMAT KOHBEKTHBHBIE MBUKEHMS, YTO MPUBOJAUT K ITPEJCTABICHUAM O BajK-
HOM POJIM TEKTOHMYECKHUX IIPOLECCOB M BYJIKAHM3MA B (OPMUPOBAHUH IIOBEPX-
HOCTHBIX (popM penneda.

[eiicTBuTeIbHO, HA PaAMONOKAIIMOHHBIX H300paKeHUAX MOBepXHOCTH Be-
Hepsl U 110 pe3yJbTaTaM paguoaibTuMeTpupoBanusa co cuyrtHuka «IIuonep-Be-
Hepa» HApAAY C MHOTOYMCJIEHHBIMH CHJIBHO CIVIAJKEHHBIMM KpaTepaMu Ha
opeobIagaoIMUX HAa IUIAHETe PABHUHHBIX 00JacTAX OGHAPYKEHBI OTHEeJIbHBIE
00LINpHbIE IJIOCKOTOPhS, IO Pa3MepaM CXOKUe ¢ MaTepuKaMu 3eMJIH, 3HAYU-
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TeIbHAA YacTh KOTOPHIX, BUJMMO, NMOKPBITA CPAaBHUTEJHHO MOJOABIMU JABO-
BHIMU TIOTOKaMH. JCKAapIbl YeTKO OYEPYMBAIOT TI'PAHUIBI TUX ILIOCKOTOPHUI,
a BI[YTPU HUX BBIJENAIOTCA KPYIHBIE BYJIKAHMYECKHE KOHYCH (OTOIKIECTBIsAE-
Mble C XOpPOILIO M3BECTHBIMH PafioacTPOHOMAaM pailoHaMU HAMOOJBIIEro OTpa-
KEHUS PAJIVMOBOJIH) M MOIHBIE DPA3JOMbI, IPOTAHYBIINECS HA THICAYN KUJIO-
merpoB. OHI HATIOMUHAIOT NPOTSKEeHHbIe PHQTOBBIE JOIUMHEI HA OKEAHUYECKOM
ToKe 3eMIHN U, HO-BUAMMOMY, SIBISIOTCS CJIEACTBUEM TEKTOHMYECKON esTelNb-
HoctH. { TEKTOHMYECKUMH IPOILlecCaMM, BePOsSTHEE BCEro, TAKKe CBA3AHO 006-
pa3oBaHNe KaMeHHCTOH OCBIIN Ha CKJIOHe KpaTepa, KOTopas BHJHAa Ha INAaHO-
pame «Benepsi-9».

PasnooGpasHsie uyepThl penbeda U reoNOrMYECKUX CTPYKTYpP HAa MapCcHAH-
CKOIl TTIOBEPXHOCTH [AIOT OIpeflelleHHble KpPHUTEepUM [JIA OLeHOK II0oCJeoBa-
TeIbHOCTH X (OPMHUPOBAHMS HA ILIaHeTe, 3aHMMAIOILIEil IO CBOMM pa3MepaM
IPOMEKYTOYHOe ToJIoKeHNe Me:RAy JIyHoit 1 MepkypueM, ¢ 0HOII CTOPOHH,
u 3emueit 1 Benepoit — ¢ apyroit. C yueToM BeposATHOH 0GOTal[eHHOCTH CKOH-
NeECHPOBaBIIeTOCA MePBUYHOTO MapCHAHCKOTO BellleCTBA Cepoil NMpejnosjaraer-
cs1, uTo y Mapca ecTh KesesocyabpumHoe spo, 06pa3oBaHKe KOTOPOTO Haya-
J0och Bele[ 3a aKKpPeLMOHHOH a30if M IPOAONKANOCh B TedeHHE IEPBOTO
musuapaa gder. O0 HHTEHCUBHOM BYJIKAaHMYECKON M TEKTOHHYECKOH JesaTelb-
HOCTH 3TOTO 3Tala CBU/ETEIbCTBYIOT YaCTHYHO COXPAHUBIIHeCsH 6a3albTOBBIE
paBHUHBI U ByJIKaHW4YecKue IuThl. IIpubiusnreasbEo 0Kolo 3 MIpPA. JeT Hazafg
Mapc, mo-BuguMoMy, IpomIes BepHINHY CBOEI HBONIOIUY M IMOCTEIIeHHO HAYaJ
ocTeIBaTh. B 3TOT mepmosn, Korjla ypoBeHE TePMUYECKOl 9HePruy B ero Heipax
COXpaHAJICA MPUMEPHO IOCTOSHHBIM, IPONCXOAMIN II06aJbHEIE TEKTOHUYECKUE
npoiecchl Hanboxbiiero Macuiraba, 06pa3oBHBANIICH KAHHOHBI 1 Tpa0eHbl, IPo-
MajfHbIe HUTOBBIE BYJIKAHBI.

IToMuMo ByJIKaHNYECKNX KOHYCOB C XOPOIIO COXPAHUBIINMUCS KalbAepaMu
Ha MX BepIIMHAX cJedbl IIMPOKO Pa3BUTOTO BYJIKaHN3Ma B BUJe MHOTOYUCIEH-
HBIX JIaBOBBIX CKOJIOB C XapaKTePHBIMU HO3PeBaTHIMHU IIOBEPXHOCTAMU OT/EeJb-
HBIX KaMHeil BUIHBI Ha MaHOpaMaX MapcuaHCKoil moBepxHocTtu. B Goisee mo3m-
HIe BIOXH TPOMAJIHYI0 poib B ¢opmupeBaHuu peiabeda Mapca ceirpana Ber-
poBasg M YaCTHYHO BETPOIIAINCIOrHIecKas spo3usa. B pesymbrate Ha moBepx-
HOCTU 06pa30BANNCh MOIIHBIE B0JOBBIE OTIOKEHHsA, BUOUMO IIPeICTABIAIOIINE
cof0il MPOAYKTHl BBIBETPUBAHUA MadUUYeCKUX M yJIbTpaMadUuecKNX IOpPOA U
COCTOAIME B OCHOBHOM M3 0OTaThIX KeJe30M IJINH, OKICIOB Kelle3a, cyJabda-
TOB, KApOOHATOB U XJIOPUMIOB.

OcHOBBIBasICH HAa JAHHBIX 00 00OraleHHOCTH NMOBEPXHOCTHBIX HOPOJ, Kelle-
30M M M3MepeHHOIl BeJIWunHe Ge3pasMepHOr0 MOMEHTa WHEPI[MM, MOKHO yT-
Bep)KJaTh, 4TO CTelleHb IPaBUTAlMOHHOH AuddepeHIMANNN CJIATAIOIIETO Be-
mecrsa Mapca OblTa MeHee IONHOW, 9eM y APYTUX ILTaHET 3eMHOIl TPYIIHL
B cospemennylo snoxy y Mapca, 04eBHHO, COXPAHMIOCH OTHOCHTEJHLHO He-
fonbIIOe, YACTUYHO DPACIIaBICHHOE MM JKUJKOEe AApO, U4TO IOATBEPHAAETCA
oOHapy/KeHIeM y Hero 3aMeTHOro MarHuTHOro nois. Hapamy ¢ sTum HEEHem-
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HAA He3HAYUTeJNbHAas ceificMUYeCKas AKTHBHOCTH eCTECTBEHHO OOBSACHAETCH
OOJBIION TOMLUHON JUTOCHEPH U INIYOOKO PACIOJIOKEHHOI acTeHocdepoil.

C reomormyeckoil ucTOpUell IJIAHETH HEIOCPEeJCTBEHHO CBS3aHO 00pas3oBa-
HUe ee aTMocdepbl. XUMUYECKUI COCTaB, CTPYKTypa, AMHAMUKA aTtMocdepsl
ONpeJIeNAIOTCA B OCHOBHOM paccrosiHueM miaHetsl ot CoiHma, pasmepamu,
Maccoi, cKopocThio BpameHusa. Ilepsmunsie (BOCCTAHOBUTENBHBIE IO CBOEMY
xapakrepy) atMocgepbl TMTaHTOB NPUHIUIHAIBHO OTIUYHBI OT BTOPUYHBIX
(oxucauTesbHBIX) aTMOCQep MIAHET 3¢MHOIl IPYIIITLL

OcHOBHBIE KOMIIOHEHTHI arMocep TUraHTOB — BOAOPOA U Teluil C 3aMer-
HEIMU TIpUMecAMHM MeTaHa u aMMuaka. OTHocUTeNbHBIE COAEP/KAHUSA MeTaHA
g aMmMuaka Ha ¥Ypade u HenryHe Goabure, yuem Ha IOnurepe u Carypue. Cnext-
pockomuvecKku B HumKHell atMocepe IOmurepa o6HAPY:KEHBI TaKKe MOJEKYJIBI
yrapHoro rasa, pocmHa, IMaHA M, HAKOHEI, BHICIINE YTJEBOMOPOABI — ITaH,
anermieH. C GOJBIIOH BEPOATHOCTHIO NMPHCYTCTBYET Cepa M ee COeJMHEHHS C
BogopoaoM u azoroM. Ilo-Bupumomy, oOpasyromuiics npu pasnoxenun ¢ochu-
Ha aMopdHBIT KpacHBIT (ocdop, BOTOPOTHbIE U AMMOHUITHBIE IOJIUCYJIb(UIL,
cepa oxpammBawT guck HOmurepa B KPacHO-KOPUYHEBATHIA U JKeJThle IBETA.
Henbass MOMHOCTHIO MCKIIOYUTH, YTO ONPEJeNIeHHBIA BKJIAJ B OKPACKY BHOCST
TaK:Ke o0pasyoluuecs MO BIUAHAEM HNHTEHCHBHOU KOPIIYCKYJISPHO# pagua-
I U DJeKTPUYeCKNX Pa3PsAJ0B OpraHUYecKye cOoefUHEHUs, 00JIafaole -
pOKOii raMMOii I[BETOB.

ITo cymecrByomum mpefcraBieHUsAM HepBUYHBIE atMocdepsl IIaHET 3eM-
HOWl TpPyNmsl OBLIM IOTEPSAHBI yiKe BCKOpe IOCIe aKKyMYJIANUM WJIN Ha ee
3aBepuiaoiieil gase, a cyuiecTByolnre BropuyHsie atMmocdeps fopMupoBaInch
BCJIE/[CTBHE Jlera3alluy U3 HeJp, COIMpPOBOKAaBUIel AudepeHIHAINI0 BelecT-
Ba IJAHeTHl HAa 000JOYKHU TJIABHBIM 00pa3oM 3a CUeT BYJIKAHUYECKUX U3BEpIKe-
Huit. OCHOBHYIO YacTh BYJKAaHNYECKUX ra30B COCTABIAIT BOASHON Iap U yrie-
KHUCJBIA ra3: KoJaudyecTBO Bojbl gocturaer moutu 209% or o6bema usmuBaio-
muxcsa 6a3albTOB U HAXOMUTCS B COOTHOIIEHHUU HPUMEPHO d:1 ¢ KOJIMYeCTBOM
orrousieMoit yriexucaorsl. ComepsKaHus JPYyTUX KOMIOHEHT B BH/E COeUHe-
HUiT BOJOPO/Ia, a30Ta, CEPHI, AJOTeHOB U Jp. 3aBHCAT OT YCJIOBHIl MPOTEKAHUSA
peaknuu (mpesKe BCEr0 TEMIIEPATyPhl) M YYACTBYOI[MX MacC BeLIECTBA
MaHTHU,

ITomumo 3emuu armocepamu obiamaor Bemepa u Mapce, B To BpeMsa Kak
y Meprypus armocgepa mpaxktuvecku orcyrcTByer. MeKay TeM ABe cocemHUe
JIaHEeTH 0 apaMeTpaM CBOHX aTMocep ABIAIOTCA AHTUIIOAAMHU 3eMile: JaB-
nmenune aTMocdeps y mMoBepXHOCTH BeHepsl mpumepHO B ¢TO pas Goxblie, a y
moBepxHocTd Mapca B cro-fBecTH pa3 MeHblIe. TemmepaTypa y HOBEpPXHOCTU
Beneps:, Kak MBI y)Ke OTMeyaJu B IpefblAylneM pasfene, okoio 460° C, ¢ cy-
TOYHBIMU BapHAIMAMA y IMOBEPXHOCTH B IIpefelax rpajyca, B TO BPeMsA KaK §y
nosepxHocTH Mapca cpemuas Temmeparypa okoio —50° C, a cyToyHO-Ce30H-
mole Bapuanuu npesbimaoT 100°. Ecau mpeo6ramaiomiue KOMIIOHEHTHI B at-
Mocepe 3emMim — a30T M KHCJIOpoA, To B armMocdepax Bemepsr u Mapca —
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yIJIEKUCIbIA Ta3, cofep/kaHne KOTOpPOro Ha obenx miiaHerax He meHee 95,
a30Ta HECKOJBKO IPOIEHTOB, a KUCJIOPOX HPHUCYTCTBYET JUINL KaK MaJjas
npumech (cM. puc. 29).

Kax BumumM, ¢ TOYKM 3peHHs ferasaliuy U3 HEAp YTJEKUCIBI COCTaB ar-
mocep Beueppr m Mapca moHaTh Jlerye, 4eM a30THO-KHCIOPOMHBIN COCTAB
armocepsl 3emau. OObIYHO IpefmoJaraercsi, 4TO pelIalollee BIUAHHE HA
9BOJIIOIUI0O TTPUMHUTUBHOII 3eMHON aTMocgepsl, UMeBIIeil BHAaYale TaK:Ke BOC-
CTAHOBUTEJBHBIH XapakTep, OKasaju Ipolecchl (POTOCHHTE3a, YTO NPHUBEIO K
nosaBieHN0 (0K0J0 2 MIpH. JieT Hasaj) B arMocepe CBOGOMHOTO KUCJIOPOMA.
JT0 B CBOIO OuYepefb BBI3BAJO OKMCJIEHNE AMMOHUUHBIX COeUHEHUN BYIKAHU-
YeCKNX rasoB U BHICBOOOKAeHUe B aTMocdepy cBobomHOro azora. Tem cambiM
OBLIO IpeJoIpefiesieH0 AajibHelilllee Haubosee OJArOMPUATHOE HAIpaBIeHUE
KJINMATHYEeCKOIl 9BOIONNY 3eMJIH.

IIpenenbuas omenka miotHOoCcTH atrMocepsl MepKypus, NodydeHHas IO
H3MepeHusM ¢ KocMuyeckoro ammapara «Mapunep-10» pesoHaHCHOTO cBeue-
HIIA B XapaKTepHBIX JIMHUAX Bojopoma u rejus, cocrasiaser 10~'7 r/cm®. Iro
3llaueHne COOTBETCTBYET IJIOTHOCTH 3€MHOIl arMocepsl Ha BBICOTAX OKOJO
800 kM u poguur Meprypuit ¢ JlyHoil, obmamatomeil MOYTH aHAJNOTMYHON IIO
IUIOTHOCTH ¥ COCTABY, YPe3BBIYANIHO paspe’KeHHOH ra3oBoil 000J0YKOil. ITO
03Hayvaer, yT0 K moBepxHoctH Meprypus u JIyHBI HemocpeaCcTBEHHO IIPUMBI-
KaeT dK3ocdepa — 10 CyLIeCTBYIOIIeil TepMUHOJOTHN 00JacTh atMocdepsl, Te
mImHa cBoGomHOTO mpobGera aToMoB U MOJIEKYJ o0paimjaercsi B 0eCKOHEYHOCTb
H OHU MOTYT IPUOOpPETaTh CKOPOCTH, JOCTATOYHYIO MJIS BBIXOJA 3a IIpefes rpa-
BMTAI[IOHHOTO IPUTSIKeHUS ILIAHETHI.

B cosmanum u moapmep:kanuu armocepsl Meprypus, oueBmmHO, ompepe-
IAIOLUIYI0 POJIb UTPAaeT COJNHEYHBIN BeTep, SABIAIOUUNCA IMOCTABIIUKOM IIPOTO-
HOB, aJb(a-yacTHI U sAAep APYrux OoJiee TsKedbIX 3iaeMeHTOB. Hekoropsrit
BKJIQJT MOJKET TaKkiKe BHOCUTH NPOJIOJIKAIOINEecs BHICBOOOKEHNE JeTY4YNX U3
KOPBI IIaHeTHI, IpesKie BCero refius, 3a cYeT PagUMOaKTUBHOrO pacmajga ypaHa
u topus. Ipu Hamuuun marauTocdepsl, 00yCIOBIEHHON MAaTHUTHBIM moseM Mep-
KYypusi, HeIoCpeJCTBeHHOe B3aMMOJeilCTBUe I1Ia3Mbl COJHEYHOr0 BeTpa ¢ Io-
BEPXHOCTHIO, O-BUMMOMY, IPOMCXOAUT B OCHOBHOM B IIPUIOJSAPHBIX 00JIaCTAX
KacIOB U 33 CYET MPOIIeCCOB y CKOPEHHUS CO CTOPOHBI MarHuTHOro Iureiiga. Oue-
BUHO, 3TOT 3¢pPeKT HapAAY ¢ OUeHb OOJNBIINM pa3IHMuueM JHEBHHIX U HOYHBIX
TEMIIEPaTyp NPUBOAUT K OOHAPYKEHHOH 3aMeTHON acHMMETPUU MEePKYpHaH-
CKoiif atMocepsL.

Crpykrypa u mapaMerpsl aTMocdepsl HEIIOCPEICTBEHHO CBA3aHBI C 0COOEH-
HOCTAMM €€ TeIJIOBOro pe)kuMa u guHaMuku. Bosablive pasamyus mo mior-
HOCTH U coctaBy armocgep 3emiu, Benepsr, Mapca, FOnurepa o6ycioBiuBaior
0OJIbIIIE OTINYUS UX IApPAMETPOB TEIJIOBOU pesaKcallud, T. e. BDEMEHH peak-
nquu arMocgepbl Ha TEIJIOBOE BO3MYIIeHHe, M CTENeHU HeNPO3PAYHOCTH I
COJIHEUHOH U TeIUIOoBoil paguanuu. B cBol0 ouepeqb COOTHOIIEHME DTOrO Iapa-
MeTpa ¢ MepUuojoM U3MEHEHHA TEeIJIOBOTO BO3/eMCTBHA (MHCONAIMU), 3aBHUCSA-
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IMUM B OCHOBHOM OT MEPHO/a BPALIeHUs, UrPaeT Pelaiolyio poib B MEXaHU3-
Me MJIAHEeTAPHOH IMUPKYIAIUN.

Benepa o6mamaer oyeHh MAJONl CKOPOCTBHIO BPAIlEHHS, MOIIHBIM 3KPAHOM
B BHJE IUIOTHOH aTMocdepsl X 00JaKOB, 'POMAIHBIM TEILUIOCO[epKaHMeM ar-
Mmocgepsl. B To ke Bpems armocdepst 3eman u Mapca mpakTHYecKu mpo3pad-
HBl [JIA TPHUXOMAIIET0 COJHEYHOTO WM3JIYYeHUS B BUAMMON 00JAaCTH CIEKTpA,
HME0T HOYTH OJUHAKOBBIE MJIUTEIBHOCTH CYTOK U TJIYyOUHY CE30HHBIX H3Me-
HeHuil. OCHOBHOE OTJINYME MEKAY HUMH COCTOMT B XapaKTepe peaKIuu II0-
BEPXHOCTHOM TeMIIepaTyphl HAa CYTOYHO-CE30HHBIE M3MEHEHUS M Pa3TUYNH
BpeMeH pajualMOHHOTO BHIDABHMBAHMA TeMIlepaTyp, KoTopoe Ha Mapce mpo-
HCXOMUT TOYTH HA MOPAJOK OBICTDEe.

Ecau 3a cuer 3eMHBIX OKEaHOB, [efCTBYIOUMX KAK MOLIHBIE aKKYMYIATOPHI
Tema, obecreunMBaeTcs ITOAAep/KaHME IMOBEPXHOCTHOM TeMIepaTypel B JIO0O0M
LIIMPOTHOM IOsice OJM3KMM K CPEIHErofloBOMY 3HA4eHUI0, a armocdepa crpe-
MHUTCA pAcIpefelUTh TeIUI0 MOYTH PAaBHOMEpHO IO Impore, To Ha Mapce
BCJECTBUE MAJOi TeIJIOBOH WHEPIMM TPYHTA M MAJOH TEIJIOEMKOCTH aTMO-
cepbl MOBePXHOCTHAs TeMIIEpATypa OKAa3bIBaeTCsd OJMU3KOH K ee MEeCTHOMY
JIyYUCTO-PABHOBECHOMY 3HAYeHHUIO Ha Ka)KAoil mupore. Pasmuuusa B TeMmepa-
Type HAa IOBEPXHOCTH 3eMJIHM H3-332 PA3HOCTU HHCOJAINUU BHI3HIBAIOT 30HAJb-
HBIe BETPHl B BOCTOYHO-3aNA[HOM HAIIPABIEHUU HA CPEJHHUX LINPOTAX M MOII-
Hble IIMKJIOHBI M AHTHIMKIOHBI, 324 CYET KOTOPHIX MPOMCXOJUT MOLIHBIA J10-
TMOJMHUTENBHBIN epeHoc Temwta. CyToyHas KOMIIOHEHTA CKOpOCTel M3-3a ciaaboi
TeIIOBOIl PEAKTHBHOCTH 3€MHOIl aTMoc(ephl HEBEIHMKA.

ITpumepHo aHamoruyHass BeTpoBasA cUcTeMa cyliecTByer u Ha Mapce, Ho ¢
0oJlee CHUIBHO BHIPAKEHHOI CYTOUYHOH cocTaBisiomeil. BosHukHoBenme 00Jb-
LIMX [epemnajoB TEMIEpPaTyp M CUJIbHBIE BETPHI CO3MAIOT NPENMOCHLIKMN [l
MOTHATHA B arMocdepy OOJBLINX MAacc MbLIM M BOSHMKHOBEHUS MOIIHBIX ITBI-
JTeBbIX Oypb. Bo BpeMs Ttakux Oypb MBUIb CIJIOLIHOM TEJ€HOH 3aKPHIBAET BCIO
MJIaHeTy B TedeHHWe MHOTUX HeJedb, MOMHUMAasch Ha BHICOTY Mo 10 m Gosee
KHIIOMETPOB, KaK 3To 6bI0 B 1971 r., Korga Ha opOUTax HAXOMIJINCH HUCKYC-
cTBeHHbIe cmyTHUKU «Mapc-2, 3» u «MapuHrep-9».

MNuasn cnenudura gmxeHuit xapakrepHa ansa Bewepst. Ilocie mposenenus
MPAMBIX U3MEPeHUH OCBEI[eHHOCTH, MOKAa3aBUINX, uro He MeHee 3—4Y Bemn-
IMHBI Maflalolleil HA IJIAHETY COJHEYHON DHEPruH JOXOIHUT /IO €€ MOBEPXHOCTH,
MOKHO CYUTATHh JOKA3aHHBIM, YTO OCHOBHHIM MeXaHU3MOM, OTBETCTBEHHBIM 32
mojepKaHme BHICOKOM MOBEPXHOCTHOM TeMmepaTypbl BeHepsi, sBiasercs map-
HUKOBHIT 3hPekT. BMecTe ¢ TeM BeaecTBIE pa3aMuuMsa MHCOJAIME HA BKBATOpe
7 TIOJI0CaX M ee CYTOYHOTO XO/a B BHIPDABHUBAHMM TEMIIEPATypP B LINPOTHOM
U JOJTOTHOM HATIPABIEHUAX ONPeeAIN[YI0 POJIb UrpaeT AMHAMUKA.

Ilo-BugumMoMy, maske HeboJabllasgs KOPMOJICOBA cocTaBiswoomias Ha Benepe
TMPUBOJUT K OTKJIOHEHWI0 MePUJUOHAIBHOH KOMIIOHEHTHl B 30HAJIHHOM HAMpPaB-
JIeHUHM ¥ HAPACTAHUIO JMHEHHBIX CKOPOCTeil [BMIKEHMIl C pPOCTOM IIHPOTHI
“O@HaKO MeXaHHU3M OIeperKamuliero BpalleHus aTMocdeps! (4eTHIPeXCYTOYHOIM
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NUPKYJIALUN) ¥ yAUBUTENbHOIl yCTOHYMBOCTU OTHAENBHBIX KOHPUIypaluii, Ha-
GIII0aeMBIX B YIbTPAQHUOJIETOBBIX JIy4aX, OcTaeTCsa IOKA [0 KOHIIA HeIOoH:-
teiM. [l o0bsicHeHUs 3TOro (peHOMEHA 3a MOCHeTHUE TOABI IPEJI0KEHO
ECKOJIbKO TEOPeTHYECKUX MOjeseil, B TOM 4icle IpefNpUHATH IOMBITKH
YHCJIEHHOTO MOJEJIMPOBAHMA IUPKYJIANNHE B KOJBIEBOM CJIO€ CKMMAaeMOro rasa
¢ JBI/RYUIMMCA BHYTPEHHUM HCTOYHHKOM TeIIa, YTO IO3BOJNMIO IIOJYYUTH
KayecTBeHHOe coryacue ¢ HabmaomaeMbiM 3dgerrom. OTHAKO BTO MOKA JHUIIE
caMble MepBBIe LIArd, M JAaJbHEHIINIT Iporpecc B 3TOM HANpaBIeHHH Oyme1
CBA3aH KaK C COBEPLICHCTBOBAHWMEM METOMOB MOMEIUPOBAHUA, TAK U IPEKAe
BCEr0 C MOCTAHOBKON HOBBIX 9KCIIEPUMEHTOB.

JleranbHoe H3yveHHWe XapaKTepa U CTPYKTYPH aTMOCepHBIX ABIKEHUI
MOKHO. OBLIIO OBI IPOBECTU IyTeM HAOJIofleHUus 3a ApeilpoM adpocTaToB B aT-
mocepe Beneprl. HoBrie moners! k BeHepe mpusBaHBEI TaKKe IPOSCHUTH IIPH-
poay 0o6JayHOro €105, JATh OTBET HA BOIIPOC O TOM, M3 4ero COCTOAT 00JaKa,
JeTanbHO MCCIe0BAaTh KOMIIEKCHBIN XapakrTep (PU3MKO-XMMHUYECKUX M JUHA-
MITYECKHUX IPOIECCOB, 00YCIOBINBAIOIIUX UX OPMIPOBAHUE.

Onurep, mogo6uo Benepe, okyran obGiakamu, B HabuaomaeMmoil cTpyKType
KOTOPBIX OTYETIUBO ITPOABIAETCA CIOMKHBIA XapaKTep AUHAMHYECKHX IIPOI(eCc-
coB B ero armocdepe. Mogeab CTPYKTYpH o6iaxkoB Ha IOmurepe BKIHOUaer
TPU OCHOBHBIX CJOS: CaMBblil BepXHHUIl, KOTOPHIH, IO-BUAUMOMY, COCTOUT U3
KPUCTAJLINYECKOTO aMMHUAKA; IPOMEKYTOYHBIH — M3 THAPOCYIbOUIAa aMMOHM,
n HIDKHUI — 13 00BIYHOTO BOJAHOIO JIbJa. JTa MOJENb B II€JIOM COOTBETCTBYET
MMEIOIIeHCA COBOKYIIHOCTY DKCIIEPUMEHTAIbHBIX JAHHBIX U XOPOIIO 00BACHIET
TaK/Ke XapaKTepHYH OKpacKy Bhifeasiouniuxca Ha lOmurtepe mosoc, ucropu-
yecKM MOJIyYMBIIMX HA3BAHME 30H U II0ACOB. Paclosio)KeHHbIe BHILIE B aTMO-
cdepe cBerible 30HBI, BHANMO, COMEPIKAT SAPKO-0Oesble KPUCTANIBI aMMHAKAa,
a pacmoJio’KeHHBIe TIIy0yKe Iosca — KPaCHO-KOPHYHEBble KPUCTANIBI THIPO-
cynpuma ammonus. IlomoOHas mosocyarass CTPYKTypa, 3HAYMTEIBHO MeHee
YeTKO BBIpAa)KeHHAas, BhIABIsAETCA U HA mucke CarypHa, B TO BpeMs Kak ¥YpaH
n Henryn He o0Hapy:RuBaOT KaKux-au6Go meraneil Ha OTOCHMMKAX 3THX ILjIa-
HeT, MOJYYeHHBIX C BBHICOTHBIX 0allJIOHOB C BHICOKMM paspemrenuem, mo 07,1
(mpu yrioBBIX MOTEPeYHMKAX BTUX IIaHeT 2—4""),

Crpykrypa 30H u moscoB Ha Hnurepe pasimyaercsa XapaKTepoM [BHKe-
HHUil: B CBETJIBIX 30HAX [BIJKEHUS BOCXOAAIINe, 00Jlaka B HUX PACIIOJIOKEHBI
Bbllle, B GOJilee TEMHBIX MOACAX — HUCXOHAIINE, COOTBETCTBEHHO OHU PACIOJIO-
JKeHBI TMIy0jKe, M MX TeMIepaTypa Beimie. Bocxomsaliye TeueHUs B 30HAX, pac-
TeKaIHecsd B MepUIMOHATFHOM HANPaBJIEHUH B IIPOTHBOIOJOKHbBIE CTOPOHBI,
[0J MefiCTBUEM MOL[HON KOPHOJMCOBOM COCTABIAIIIEH MPUOOPETAOT 30HAJB-
Hble COCTABJIAIINE, HAIIPABIEHHBIE B IPOTUBOMOJOKHBIE CTOPOHBI IO KpasiL
sonpl. Taxum o6pa3oM, BHYTPH 30H Pa3BUBAIOTCA BCTPEUYHBbIE JBUIKEHHA C BO3-
HIKHOBEHUEM CIBUTOBBIX Te€UeHUH (LIMpoB).

Ha perynapHyw cTpyKTypy TedYeHMil HAKIAIBIBAIOTCA pPa3HOOOpasHbIE
BUXpeBble KOH(QUTypalun THIA IUKIOHOB, Hanbojee XapaKTepHBIM IpefCTa-
8 M. B. Keanpbiur, M. fI. MapoB
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BUTeJeM KOTOphix sBiasercs Boabmioe kpacuoe marHo (BRII) nm psag menee
MOJITO}KUBYIUX IATEH 3HAYMTEIHLHO MEHBIIMX Pa3MepoB. Xapakrep IUPKYIA-
nuu BHyTpu BRII cooTBeTCTBYyeT peKuMy ABM)KeHMl BHYTPH 36MHBIX aHTHI[IK-
JIOHOB B 107KHOM moarycdepe. C pocTOM IIMPOTH XapaKTep TeYeHUil II3MEHAETCS
u Bhime npubausurenabno H0° cMeHAETCA HeperylIApHOll, CHIBHO HEYNOPAMIO-
9eHHON cTpyKTypoil. OCHOBHYI0 poJb B ee 00pa3oBaHUM, BUIUMO, HTPAET
TeIIOBag KOHBEKI[MA, Pa3BUBAIOIIAACA 3a CYeT MOJABOAA Teljla M3 Hegp ILIa-
HETHI.

ITospimenHsbIil MHTEPEC BHI3BIBaeT arMocdepa caMoro GOJBIIOr0 CITYTHHUKA
Carypua — Turana. Bouto oGmapy:keno, yro Ha mimHax BoaH 20—30 MEM,
COOTBETCTBYIOIIMX OKHUAeMoil paBHOBecHO#l TeMmmeparype Turama (oxo-
mo 100 K), on msiayyaer 3HAYNMTENbHO MEHbLIE DHEPIUHU, YeM IIOJyYaeT OT
Connila, a MAaKCUMYM H3JIYYeHUsA CMellleH B Goliee KOPOTKOBOMHOBYIO 06JIACTh.
ITOT JeHOMEH MOKHO OOBACHUTH, €CIM IPEAIOI0KUTH, 4To Turan obragaer
IIIOTHOM aTMocdepoii, 3a cueT KOTOPOMl cO3JaeTca 3HAYNTENbHAd HeIpo3pay-
HOCTb [IJIS YXOMALLEro uaixyuyeHus B mojoce okodo 20 mxM. Torma BoaMoIKHO,
9T0 BCHEICTBHE NAPHUKOBOro 3deKra TeMmeparypa y MOBEPXHOCTH CBBILIE
200K, T. e. KIMMaTUUYECKHE YCJOBUA HA 3TOM HeOECHOM Telle, YAaJeHHOM OT
Comuna moutu Ha 10 a. e., Moriu GBI OKa3aThCA AOBOJLHO GIATONPHATHBIMIL
IlpegnpuauManuch HOMBITKM OOBACHUTH IOBHIEHHYI0 HEMPO3PAYHOCTH aT-
Mocepsl 3a cueT MHAYIHMPOBAHHOIO IOTJOLIEHUS MOIEKYJIAPHBIM BOIOPOIOM
IpH MaBJeHNM MOPAAKa 1 aTM, KOTOpoe CO3[aeTcsa APYTUM rasoM (Hampumep,
asoroM, obOpasymuumca 3a cuer Goroamsza amMmuara). OQHAKO BO3MOMKHOCTD
ynep:xanus Ha Turane Jerkoro Bomopoja gaske B HeGOJBIIOM KOJIMYECTBE Ka-
3ajlach MAaJIOBEPOATHOM, a cOOOILIeHNe O ero OTOMKAEeCTBIEHMHM B aTmocdepe
ATOr0 CIIyTHHKA He ObLIO B AajbHeiimeMm moparsepigeHo. Ceituac Bce Goablie
JAHHBIX, CBUMIETEJILCTBYIOLUX O TOM, 4To armocdepa Turana coctour B oc-
HOBHOM M3 MeTaHA, a OI[eHKH [aBJeHNs Y ero noBepxHocru Kodedaores or 0,02
nmo 1 arm. Hu onma m3 Mopeseil mMoJHOCTHIO He 00BACHAET BMeCTe C TeM BO3-
MOKHOCTB CO3[aHHUA MapHUKOBOTO 3 deKTa, 1 caMo IPeIOoJ0KeHNe, YTO Ha-
OmofaeMas COEKTPANbHASA 3aBUCUMOCTH TEILIOBOrO M3IyYeHUus O0O0YCJIOBJIEHA
0oJiee BBICOKOH TeMIIEpPATYpOil IIOBEPXHOCTH, CTABUTCA II0J coMHeHie. K To-
MY ke Hel[aBHO M3MepeHHAd TeMIlepaTypa BepXHeil rpaHuI(bl 00JAYHOTO CJIOS
B armocPepe Turana oxasanack oueHb Hu3Koil, okoro 75 K. Ilockombry Me-
rTaHOBasg arMocdepa NpU TAKOM TeMIlepaType MOKeT YaCTUYHO BHIMEP3aTh,
BBICKA3bIBAIOTCA IIPEMIIIONIOKEHUA, YTO OTMEUEHHBIe BhIIIe BapUAIMM JABJICHUSA
PearbHO CYIIEeCTBYIOT.

OcHOBBIBasACh MOKA JHUIIb TOJAbKO HA Pe3yJbTaTax ONTHYECKOH 1 pajuo-
aCTPOHOMHM, K COYKAJEHWIO, HeBO3MOKHO JOCTAaTOYHO HAJEKHO OIIpefeluTh
3HAYeHNA IapaMeTpoB M IOHATH (PU3MUYeCKNe MeXaHH3MBI, OTBETCTBEHHbIE 3a
Ha0aomaeMble ABJIeHNA U ocoGeHHOCTH. B yem-10 curyamus ¢ Turanom Hamo-
MUOHaeT cefiuac TO IOJIOKeHHe, KOTOpoe OBII0 HeMHOTHM Oollee JeCATH JeT
Hazapg ¢ Benepoit. BumuMo, m B 3ToM ciyuyae pelIaloInuii 0OTBeT B pasTajke
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TailH 3toro nmHrepecHoro wieHa ColHe4YHOI clcTeMbl, KAK U NMPUPOABI APYTHX
IaHeT M IIX CIIyTHUKOB, NMPUHECYT B HelaleKoM OyAaylieM IOJeTHl KOCMH-
deckux aBromaroB. Cpeau HUX BasKHelIas poJb HECOMHEHHO OyneT IpUHA[-
JI€RATH IOCAI0YHBIM ammapaTaM, IIyOMHHBIM aTMOc(epHBIM 30HAAM II MCKYC-
CTBEHHBIM CIIyTHIIKAM IJIAHeT.

3a mocieqmee BpeMs Bce Bo3pacraiolllee BHUMaHUe yHAehdeTcsi IMpobieme
riauMara. C TOURII 3peHIis N3y4YeHIs HaJeoKINMAaTa U, BO3MOKHO, IPOTHO3UPO-
BaHusA OyAyliero KinMara 3eMJIU IepPBOCTEIIEHHBIN HHTEepeC MPeICTABIA0T JBe
nianetsl — Benepa u Mapc.

Mo:xHO ayMmarh, uTO pellallee BIMAHIE HA CHeNU@IKY KIXMATUIECKOM
9BOJIIOUHU OKa3asno ygaineHue miaaHeTsl o1 Comana. Ecou ncxomuts us Momemnu
IpuGIN3UTEIHLHO ONIIHAKOBOrO IIEPBUYHOrO BeIIECTBA, M3 KOTOPOro copmu-
POBAJINCh NJIAHETHl 3€MHOIM TPYIIBI, W JOHOJIHUTENIHHO JONYCTUTh, UTO Ha-
qajibHOe aibbeqo miaHeThl Ge3 aTMocgepsl COOTBETCTBOBAJIO JIYHHOMY, TO pPaB-
HOBECHAs TeMIlepaTypa 3eMIIl OKa3bIBaeTcs BOJM3U TPOMHOM TOYKU JJS BOMWI,
a y Benepsr 1 Mapca ona mpumepHo Ha 50 rpagycoB COOTBETCTBEHHO BHIIIE
II HIDKEe. JTO MO3BOJIAET MPEIIOI0KITE, UTO Ha 3eMje OTTOHABIIAACA U3 HENP
BOJla MOIJa COXPAHATHCSA HA TOBEPXHOCTH, U OCHOBHAs €€ Macca COCpeoTo-
uinack B okeanax. Ha Benepe ke, B ycIoBHsX IepBOHa4YaJlbHO pa3pesKeHHOH
arMocdeps!, BOia N0JyKHA ObLTa BHIKMIATh, a Ha Mapce Moria mosBITBCSA HA
TIOBEPXHOCTH B JKIKOI ¢hase TOIHKO HOCJEe TOSABIEHUS TOBOJBHO IJIOTHOH aT-
Mocgepbl, T0CTATOYHOIl JJIA CO3MaHMUA 3aMETHOI0 NMapHUKOBOro sgderta

IIpu Hamuuyuu BOABI I CPABHUTEIHHO HIIBKOH TeMIlepaType YIJEeKUCIBIil
ra3 Mor akKKyMyJIpOBaThcs B 3eMHOH ruppocepe M KapOGoHATaX OCATOUYHBIX
MOPOJ 3a CYET CBA3BIBAHIIA C OKHMCIAMHU METAJJIOB, BHICBOOOKIAIOIMMIICSA IPH
pearuuax cepmeHTIHuM3anuNn X KaoiauHusamun. Ha Berepe ke yrierucobrii
ra3 MOr IOCTeIeHHO HAKAaIIMBaThCs B aTMocdepe BMecTe ¢ TMapaMH BONBI It
TEM CaMBIM CIOCOOCTBOBATH AAJBHEHIIEMY POCTY TeMIEpaTypHl 3a CUET Iap-
HuKoBoro 3dderta. Ilpn gocTuskeHNU ompegeseHHO TeMIepaTyphl IOBepX-
HOCTH KapOOHATHL CTAIOBATCA HEYCTOWUYMBBIMH MUHEPAJbHBIMH (opMaMm
U TpOICXOANT IIX pasziokeHue. llpomecc KapOOHATHO-CIIMKATHOTO B3aMMO-
IeHCTBUSA B BEpXHEM CII0€ KODbI INIAHETHI OIpeessieTcs HarpaMMoil BOJIacTO-
[ITOBOTO PAaBHOBECIISI, COMVIACHO KOTOPOH KOJIYECTBO YIIEKUCIOTH, CBA3aHHOR
B 0CaJ0OYHOM dYexJyie 3eMi, ouleHuBaeMoe paBHBIM 3,7-10*° r, cpaBHHIMO C co-
JepKaHMeM YIJIeKIICIOTH B arMocdepe BeHepsl mpum cymiecTByiolneir TeMmie-
paType MOBEPXHOCTIL.

Hau6Gomee ciosxHoit ocraercs, ogHako, mpobiema Bofbl. llpu momymenum
0 CXOJICTBE IIPOIECCOB DBOJIONMU IJIAHETHBHIX HEAP M HDKCTAIALUU JETYIUX
KOJIITUEeCTBO OTOrHAHHOII Ha Benepe BOJBI JOM/KHO OBLIO GBI MPUMEPHO COOT-
BETCTBOBATh 00I1eMy COJep;KaHMI0 BOABI Ha 3emie, KOTOPOe OIEHIIBAETCST
B 1,37-10* r 11 cooTBETCTBYeT PAaBHOMEPHO PAa3IMTOMY II0 IOBEPXHOCTH CJIOIO
TOJIIIIHOI okoJo 3,0 kM. Memay teM Ha moBepxHocti Benepbl Bofpl OBHITH
He MOJKeT, a cpejiHee cojepsKkaiile BOAAHOro nmapa B ee armocepe (oxoio 0,1%
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mo orHomenunio kK CO.) maer BemuuuHy, MpuOIM3UTENHHO HA TPH IOPAAKA MeHb-
HIYIO II0 CPABHEHUIO ¢ KOJIMYECTBOM BOJBI HA 3eMie. ITO 3aCTaBIAeT IPefuolio-
JKHUTh, YTO OCHOBHAasA Macca Bojbl ObLia morepsHa Benepoii. HauGomaee Bepo-
ATHBIM MEXaHNU3MOM IOTEPHh MOrJAa OBITH MAUCCOLMAINA BOASHOTO IIapa yJabTpa-
¢uoMeTOBBIM U3IyYeHHEM ¢ IociHefyoluM yOeraHmeM BOJOpOAa U3
arMocgepbl U CBA3BIBAHMEM CBOOOHOr0 KHUCJIOPOZA BEIECTBOM IOBEPXHOCTHBIX
nopoA 1 arMocepHBIME KOMIOHEHTaMH. JTa THIIOTE3a CTAIKUBAETCS, OJHAKO,
C OIpeJeIeHHBIMH TPYMHOCTAMH, CBA3AaHHBIMU TpeKAe BCero ¢ HeoGxoqu-
MOCTBIO JONYLIEHHUS O YpPe3BBIYANHO 0OJBLION CKOPOCTU MMCCHIAIMH BOJOPO-
ma us arMmocdepsl, NPUGIMBUTENHFHO B MHJUIMOH pPa3 NPEBHIIAKIIEH CcOBpe-
MeHHyl BeauduHy moroka. Ciegyer TakiKe mpefmonaratb WHTEHCHBHYIO
TEKTOHUYECKYIO JeATeNIbHOCTH, 32 CUeT KOTOPOil K IOBEPXHOCTH IIePEHOCHICS
CBeJKHIl HEOKMCIEHHBI MaTepual, 4yTo0bl CBA3aTh BBHICBOOOIKIABIIUIICH B MPO-
Ieccax AMCCOIUAINY KUCIOPOS.

Ha Mapce nmpu coBpeMeHHBIX aTMOC(eEpPHBIX MapaMeTpax BOJA MOMKET Cy-
[IeCTBOBATH JIMIIb B BU/E JbJA B IOMIOBEPXHOCTHOM CJIO€ M BMECTE C CYXUM
JTbIOM B moJsApHBIX mankax. O6a pesepByapa pealbHO CYIIECTBYIOT, KAK IMOKa-
3aJIM MCCJIEAOBaHUA ¢ KocMudecKuX ammaparoB. O cylmecTBoBaHUH OOIIMPHBIX
pailoHOB BeYHOil Mep3JIOTHl CBUAETEILCTBYIOT, B YACTHOCTH, cHenududecKue
DONUHBI ¢ BHYTPEHHUMHU IIyCTOTAMH, THIIA KAPCTOBBIX HA 3eMie, M XapaKTep-
HBIe I'ps3eBble BHIOPOCHI HA CKJIOHAX HEKOTOPHIX KPAaTepoOB, 0UEBHIHO 06paso-
BABIIMECSA B pe3yJbTaTe ILIABJIEHHA IOJIOBEPXHOCTHOTO Jb[Aa NP INaJeHHU
KPYIHBIX MeTeopuToB. TeMmeparypa He CTaMBAIOIINX JIETOM IOJSPHBIX IIATIOK
CYIIEeCTBEHHO BHIIIE TEeMIIEPATyphl cyOIMMalUK CYyXOro JbJAa, I BMecTe C [aH-
HbIMU WHGPPAKPACHOH CIEKTPOMETPUHU 3TO JOKA3HIBAET, YTO IIANIKA B OCHOBHOM
COCTOAT M3 BOMASHOTO JIbJIA.

OfHAaKO POJb BOABI B TEOJOTMYECKON M KINMATHYECKON MCTOPHH 3TOM IuIa-
HeTHI, HO-BUNMOMY, ObLIa 3Ha4YMTENbHO Oosiee BaskHOIL. Co3pgalTcs mpeAcTas-
JeHus, 4to Mapc He Bcerpa ObLI TaKUM, KaK B COBpeMEHHYI0 HaM 3IOXY. YKe
yHOMUHABIINECS KOHUrypanuu B BUfe [IUHHBIX Y3KHX BETBAINUXCA MOJHH
HA TOBEPXHOCTH, CHJIBHO BBITJIAKEHHBIE JIOKOUHBI C 3aKJIIOYEHHBIMH BHYTPU
HUX «OCTPOBAMU» KAIMJIEBUAHON (POPMBI BOKPYT KPATEPOB OIPEMIEJEHHO CBU-
IeTeIbCTBYIOT O CYIIECTBOBAHMM BOJHON M TJIAIUOJOTHMYECKON dpo3un. Memxmay
TeM B YCIOBUAX COBPEMEeHHOil paspeskeHHoil atmocdepsr Mapca Bojga Ha 1mo-
BEPXHOCTH He yIepKUBaeTCs, a KOJMYeCTBO BOASHOrO mapa B atMmocdepe, uc-
MBITHIBAIOLIEE CHJIbHBIE CE30HHO-UIMPOTHBIE M CYTOYHBIE BapUAI[UU, HUYTOIKHO
MaJo, 1 faKe B HamboJsee GIaronpusATHEIE HeproAsl (HAfA MOJIAPHBIMU 0GIacTs-
MH JIETOM) €r0 OTHOCHTEJHHOE COJEep/KaHNe He IPEBHIIIAeT HECKOJBKUX COTBIX
JoJeil MPOILeHTa.

TpynHo ceifuac OTBeTUTH Ha BOIIPOC O TOM, ObLIa JU BOJA HA IIOBEPXHOCTH
Mapca nuimnp Ha ompefelleHHOM 3Tale JBOJIONUN WM MOABIAIACH PETYISAPHO
HA MPOTSKEHUN CPABHUTENHHO [JJINTEJILHOTO Iepuoia. B mepBoM ciyuae MOK-
HO [ONYCTUTH, YTO HA IUIaHEeTE OJHAKABI HPOM3OLULIO Ppe3Koe H3MeHeHUe
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KipMmata (BeposATHO, OKoJo 1 Mmupa. mer Hasam) u 4rto mo atoro Mape GeLr
Gosiee Bcero moxoyk Ha 3emuio. Ho Helb3sg MCKIIOYUTH, YTO KOJe0aHUA Mapcu-
AHCKOTO0 KJIMMAaTa I{POMCXOIMJIM HEOTHOKPATHO, MOJOOHO IMEpPHOfaM BeJHKHX
onemeneHuil na 3emiae. B 3roil cBsa3u 3acay;KuBaeT HAmMOOJbLIEr0 BHUMAHUSA
rUIoTe3a 0 IUKINYECKAX M3MeHeHUAX ypoBHA cBerumocTu ConHIIA, BHIABUUY-
Tasg B CBA3M C MONBITKAMH OOBSCHEHHS IapaJoKca COJMHEYHBIX HENTPUHO.
HaiijleHIIy10 KOPpPENANUI0 3TUX HUKJIOB (MOBTOPAIOLINXCA C IEPUOTMYHOCT bIO
okomo 10° jletT) ¢ BeJMKMMHU OJIefleHEHMAMU Ha 3eMJie eCTeCTBEHHBIM 00pa3oM
MO;7110 OBLIO OBbI CBA3AThH C BO3MOMKHBIMM KIMMATHYECKMMU H3MEHEHHAMM Ha
JIPYTUX MJIaHETAX.

[las BelIscHeHUS myTeil OCLIEINIAHETAPHOM M KIMMATHYECKON 3BOJIOIMI
BaJKHOE 3HAUEHUE NMEIOT JaHHbIe O COJep:KaHuu B aTMocepe MHEPTHHIX ra3oB
I OTHOIIEHU! OCHOBHBIX u30TomoB. ComocTaBiieHHe KOHI[EHTPAIMil WHEPTHBIX
rasoB, He TOJBEP/KEHHBIX XUMHUYECKHM IIPeBpAILeHWAM H MOTOMY Hambojee
yCTOMUMBBIX aTMOC(EPHBIX KOMIIOHEHT, ¢ MX OTHOCHTEJIbHBIM COJep;KaHHEM B
3eMHOIl atMocdepe U B rasoBoil PpaKI[UM METEOPUTOB JA€T BO3MOIKHOCTH CY-
OUTH 0 XUMHAYECKOU nuddepeHIMAnNN IePBUYHOTO BEL[ECTBA B IpoIecce KOH=
JeHcaluM MPOTOILIAHeTHOro obsaka u (MJIHM) MOCAeqYIOIIeH aKKyMYJIAUN
miaHeT. AHAJu3 M30TOIIIOTO0 COCTABA MO3BOJSAET [IONOJHHUTEIbHO BBIACHUTH
cTenieHb MPOUCHIEAIIENl 3a reoJOTNUeCKOe BpeMs Jerasalud Ha IJIaHeTe U
ppaKIMOHMPOBAHUA NETYYNX NPU JUCCUIAIMM Ta30B U3 ILIAHETHON aTMoO-
cepsl.

Kaxk ysxe orMevasoch, 13MepeHHOE OTHOLIEHHE IIePBUYHBIX M30TOIOB aproHa
*Ar u *®Ar k paguoreHHoMy u3otolry “°Ar, oGpasynoleMycs NpHU PaguoaKTUB-
HOM pacmagme Kaiaua “°K, okasamoch B armocdepe Mapca nmpumepHO B [eCATH
pa3 Mmenbine, a B atMocdepe BeHepsl moutu B cTo pa3 Goiblile, 4eM B aTMO-
cdepe 3emin. ITO MO3BOJIAET IPEANIONOKITD, YTO CTEIeHb Jerasanuu Ha Bene-
pe ObLjIa BBINIE, YeM y 3eMIHd, IIOCKOJbKY merasanua ‘“°Ar mpoucxoguT MemjeH-
Hee, UeM ero IepBUYHBIX I130TomoB. UTo Ke Kacaercsa Mapca, To 3amac JeTyunx
Ha HeM, BEPOATHO, MCTOIIEH N0 cpaBHeHHi0 ¢ 3emueil. O4eBUIHO, OCHOBHAsA
Macca IepBUYHBIX M30TOIOB aproHa M pAJa JIeTY4YHX, 3aXBaYeHHBIX Ha 3aBep-
maroueil cTafud aKKpenuu, ylepsKajlach B BeHepHAHCKOHR aTMmocdepe B mpo-
THBOMNOJOKHOCTh Mapcy, riie oHH B TOpa3fo 6oJblleil cTemeHU YTEePSHBI M da-
C¢TUYHO aKKyMYJIMPOBAHBI B TBEPABIX mopojax. Hean3s, HaKOHeI[, MCKJIIOYATH
M TOrO, 4TO HPOTOIJIaHEeTHOe 00JaKo B obmactax d¢opmupoBaHus Benepsl u
Mapca copmep:kajio pasiuunble KOMMUECTBa JeTydyunx. MeHee NpUBJIEKAaTeIKHA
«karacTpopuyecKasy THUMOTE3a, COrMACHO KOTOPOH MO KAKUM-TO HPHUYMHAM
Mapc yxe B paHHeil MCTOPUM MOTEPSAa OOJBIIYI0O 4acTh CBOeil aTMocgepsl.
ITpoTuB Hee cBUIETEALCTBYET, B YACTHOCTH, N3MEePEHHOE N30TOITHOE OTHOLIEHUP
KCEeHOHa.

Hesasucumo ot o0bACHAOIIUX 3T (QAKTH THIOTE3 MONYYEeHHBIE Pe3yJIb-
TaThl JAIOT OCHOBaHWE CUUTATh, uTO0 Korjga-to Mapc pneiicTBurenbHO 00aajgalt
Oosee nioTHO#t armocdepoil 3a cuer mpubdausuresrHo B 20 pa3 GCiabimero mo
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OTHOLIEHUIO K CYLIECTBYIOIIEMY COMep/KaHUA YIJIEKHCIOr0 ra3a 1 HPIMEePHO
BHecATepo 6oabInero cofepskanuA asora. VI xorsa gaske B camble GJaronpusaTHbIE
nepuoasl atMocdepa Mapca, mo-BHAUMOMY, ocTaBajJach M0 KpaiiHeil Mepe Bfe-
CATEpO MeHee IJIOTHOM, yeM 3eMHas, Takaa atMocdepa Oblia crmoco0HA CO3[aTh
8aMeTHBII MAapHUKOBHEI 3(PPeKT U COXPAHUTH HA IOBEPXHOCTH KUAKYIO
BOTY.

OueHKH CTeleHH erasaliiyd M COOTHOIICHUH JeTYYHX IOATBEPIKIAIOT HIpe/-
MOJIOJKeHNE O COTOCTABHMBIX KOJMYECTBAaX BOMbI, BHITENUBIINXCA 32 T'e0JIOTH-
gecKkylo smoxy Ha 3emie u BeHepe, u omHOBpeMeHHO CBH/ETEJLCTBYIOT O TOM,
4T0 00lLIee 0OTOTHAHHOE KOJMUYeCTBO BOAHl Ha Mapce, eciiu ee paBHOMEPHO pas-
JIUTH 10 MOBEPXHOCTH, Aak0 ObI cioil Toamminuoit okoso 20 M. C yuyerom pasimu-
9HA B MaccaxX IJIaHeT 9TO IIPUMEPHO Ha [Ba fIOpPAJKA MeHbIIe, YeM Ha 3eMle.
Tem He MeHee TaKoe KOJIMYECTBO BOIBI CIIOCOOHO CO3JaTh BOMOEMbI BHYIIUTEN -
HBIX pa3MepoB, KOTOPHIX, OMHAKO, MBI He BuAMM. MOKHO OKHUIaTh, YTO MOYTH
BcA BOfIa 3aXopoHeHa ceituac Ha Mapce B ero moBepXHOCTHOM CJIO€ M TIOJSP-
HBIX IIANKaX, IIOCKOJBKY IOTEpPH 3a CYeT AMCCHUMAIIAU BOAOpONa u3 arMocepsl
[0 OLleHKaM He JOoJUKHEI Gbliu mpeBuicuth 20Y% .

Kocmuueckue mosieThl CTUMYJINPOBAIM HMOUCKYM OTBETOB HA BOIIPOCHL: IIOYe-
MY JKU3Hb BO3HHKJA NMeHHO Ha TpeTheil or CosHIIA MIaHeTe U KAaKOBHI HEOOXO-
JUMBIE YCJOBHUA [JIS ee BOSHUKHOBEHUA U CYIeCTBOBAHNA HA [PYTHX HeOeCHBIN
TesaX, BO3MOKHBI U (JOPMBI KU3HU HA OCHOBE MWHON OMOJIOrMYECKON CTPYKTY-
PHL ¥ ¢ MCIOJIb30BAaHMEM OTIWYHOTO OT 3eMHOT0 TeHeTmuecKoro koma? MHTeH-
CHBHOE Da3BUTHE IOJYYMJIA DK300I0JOTHSA, B paclopsiKeHue KOTOpPOil OBLIN
MpeloCTaBeHbl TaHHBIe O MOBEJeHMU 3eMHBIX (JOpPM KU3HU B YCIOBUAX KOC-
Moca, cmocobax WX afanTalud, CTPYKTYPHBIX M I[UTOJOTHMYECKIIX H3MEHEeIHAX
T I

IIpomomxaer sPHEPrMYHO AUCKYTHPOBATHCA MpoOJeMa BO3MOKHOIT OHOJOTH-
geckoil akTuBHOCTH Mapca. JKCIepUMEeHTHI, IpoBeJeHHbIe Ha anmaparax «Bu-
KHHT» B CIIEIHAJBHBIX KIOBETaxX ¢ OTOOpaHHHIMU oOpaslamu rPyHTa B 000HUN
MecTax IIOCAJKH, MaJM NPOTHMBOPEUYUBHIE pPE3yJbTAaThl, KOTOPHIE HEBO3MOMKHO
HCTOJIKOBATh KaK TOYHOE CBH/IETEJLCTBO «3a» WM «IpoTHB». BMecTe ¢ TeM ecTh
oIlpefieIeHHbIE OCHOBAHU CYMTATh, YTO PETHCTPUPOBABIINECH HA IOBEPXHOCTH
Mapca ocoGeHHOCTH 00MEHA MEKIY MapCHAHCKUM TPYHTOM U aTMocdepoil mpu
BHECEHIIH NHUTATEJbHON CPeIbl MOKHO OOBACHUTH YHCTO XHMHYECKUMH pean-
IUAMH, €CIU B COCTAB TPYHTA BXOAAT CHJIBHO OKICJEHHbIE BelecTBAa, UTO B
JMefcTBUTENILHOCTH M uMeeT Mecto Ha Mapce. VI3 aroro, KoHeuHo, e cjiemgyer,
4T0 OHOJOrMYeCKass aKTUBHOCTh HA Mapce OTCYTCTBYeT WJIII YTO ee He OBLIO B
MPOIIJIOM U HA IOBEPXHOCTH He COXPAHMJACH (IAJEOKU3Hb» B €e IPOCTeImnX
dopmax. Ho, Bugumo, moTpeOyOTCA NPUHINIMAJILHO [IOBBIE CPEACTBA IS pe-
IIeHUsA 3TOH CJIOKHON MpoOJeMbl, NMeolell He TOJIBKO HAay4yHOe, HO M TPO-
MagHoe puiocodcroe 3HAUCHUE.

Nsydyenne mpu momolmm rocmmueckux amnmapartoB Jlymsl, Bemeps:, Mapca,
mepBble mojersl K Meprypuio, IOnurepy, CarypHy pmanu nHayke yHIKaJdbiible

118



®U3NKA NNAHET

JlaHHble 00 0COOEHHOCTAX COBPEMEHHOIl CTAaauU 3THX HEeOeCHBIX TeJ, crmerudu-
Ke UX MPUPOJHBIX YCIOBHil, IO3BOJAS T€M CAMBIM BBISIBHTH 3aKOHOMEPHOCTH,
Jle;Kalyue B OCHOBE IIPIPOABI Halleil cOOCTBEHHOI IJIaHETH. PelreHHio Taxkux
KapAMHAJBHBIX NPOOJEM, KAK XUMUYECKUI COCTaB IIyOWH IJIaHeT W o0IIue
3aKOHBI KOHIEHTPAIUU TOJEe3HBIX HCKOINAaeMBIX, MPUPOSa MATHUTHOTO IIOJA,
3aKOHBI (popMUpOBaHUA aTMocepsl U TrUApocdephl, YCIOBUSA BO3ZHUKHOBEHUS
JKIIBHH, B 3HAYMTENBHOIl cTemeHUW OymeT CIoCOOCTBOBATH CPABHUTEIHHOE H3Y-
YyeHIle BCEX MIEBATH OOJBIINX IJAHET M UX CHYTHUKOB. B03MOKHOCTH TaKOTro
COIIOCTaBIEHNsI NPUOIMIKAeT HAC K peureHNI0 QyHAaMEHTAIbHOI NPOOIeMBI
ecrecTBO3HAHUA — npoucxokaeHnsa CoJHeYHOH CHCTeMbl M €e JBOJIOUH, Ofi-
HOI M3 BeTBEll KOTOPOil cTaja Hama 3eMJsA ¢ ee MOUCTHHE YAMBUTENbHOMN IIpH-
TOMHOCTHIO [T BOSHUKHOBEHHS M CYLIECTBOBAHUA BHICOKOPA3BUTON >KU3HMU.

HenpepriBHO Bo3pacraolqye TOYHOCTU PAJUOJOKAIMOHHBIX HAGIIOMEHUIT
IJaHeT ¥ COBOKYITHOCTh I3MePEeHHUIl TPAeKTOpPUHl MABUKEHUS ABTOMATHYECKUX
ME/KILIAHEeTHBIX CTAHIUI CO3JAI0T PEaNbHYI0 OCHOBY [JIA IIOCTPOEHUS eIUHOI
TeopuM ABIVKEHUS ILIAHET, YTO TaKiKe IMpeJICTaBIsgeT cO0Oil OJHY M3 BasKHEI-
mnx 3aga4 PyHJAMEHTAIBHOH HAYKHM. JTHUM LedaM Oyaer, B YaCTHOCTH, CIy-
JRUTh HOBBI paguoreneckon llenTpa mambHeir KocMuuecKoil cBasu B KHprimy,
npeqHA3HAYEHHBIN AJSA yIOpaBlIeHHUS IOJETOM KOCMHYECKHX AaIlIaparoB W pa-
OUOJIOKAIIN IIJIAaHET, B KOTOPOM BOILIOIIEHBI caMble IIepefloBble JOCTHIKEHUS
CcoBpeMeHHOi pagunorexHuku. OH mpefcraBisgeT co0o0il caMy0 KPYNHYI0 B MIpe
TIOJTHONOBOPOTHYI0 IIpHeMOIlepeialoIlyl0 MHOTOMUATIA30HHYI aHTEHHY C aua-
MerpoM 3epkara 70 M. C IOMOIIBI0 3TOr0 pagUOTENIECKONa, OCHAIEHHOIO
MOIHBIMII IepeflaTINKaMI I MAJOLIYMSIIMMH BBICOKOYYBCTBHTEJIBHBIMHU IIpPH-
€MHBIMHI YCTPOIiCTBaMHU, yaJI0OCh B JECATKU pa3 yBEJIUYUTH IMOTEHI[NAJ ILIaHEeT-
HOTO pajlIoJIOKaTOpa II0 CPABHEHUIO C PaHee HCIOJH30BABIIMMUCA AHTEHHAMH,
fmaromaps yeMy BO3MOKHOCTH pajMOJOKAI[MOHHBIX HAGMIONeHUI IJIaHeT 3Ha-
9UTENbHO PACIUIMPUIIUCE.

ITepcrieKTHBEI KOCMUYECKNX HCCIEAOBAHMNA W, B 9aCTHOCTH, IIepPCIeKTUBBI
TCCJIeIOBAHUA NIJAHET CTaBAT B MOBECTRY MHSI HEOOXOTMMOCTh pPeIleNusa HOBBIX
TeXHHYECKUX IIPo0IeM.

ITpomomKuTeIbHOCTh BpeMEHH PACIPOCTPAHEHUSA PAAMOCUTHAJA OT 3eMIH
TMame K OmmkaiimuM mianeraM ColHEYHOH CHCTEMBI BO MHOTHMX CIydasxX dpes-
BBIYAIIHO 3aTPyJHAET MIM BOBCE MCKIOYaeT BO3MOKHOCTh OIIEPATHBHOTO YII-
paBlieHus ¢ 3eMJI annapaToM, PYHKIMOHUPYOMUM Ha II0OBePXHOCTH IITAHETHL.
OcobenHo 910 Kacaercs ynpaBieHHs amIapaToM, ImepeMeI[aiLiuMCA [0 II0-
BEPXHOCTI INIaHeTHl. BBIXOX M3 MOJIOKeHHMA MOKeT OBITH HAiifleH B CO3MaHUU
anmapaToB, MOTyIIUX (YHKIMOHHPOBATH C BHICOKOH CTENMeHBI0 ABTOHOMHUH M
001alal0IAX CIIOCOGHOCTHIO BOCIPHATHA OKPY’Kalolleil cpefbl, ee aHAIM3A W
NIPUHATHSA PeLIeHUs O eiiCTBUAX, c000pasyomuxca ¢ 00CTAaHOBKOI, B KOTOpPOit
OKa3bIBaeTCA aNllapar, U ¢ TeMU MelAMH M 3aJa4aMi, KOTOPble CTaBHUT Iepej
#UM HCclle/oBaTeNb, HAXOAAIMUICA Ha 3eMiIe.
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Cospmanue MoJOo0HBIX aBTOMATHYECKUX alapaTtoB TpedyeT, B YaCTHOCTH, pe-
HIeHUA pAfa mnpobieM, o0beUHAEMBIX TAKUMHU HAMPABIEHHAMU WHCCJIeI0Ba-
HU, KaK HMCKYCCTBEHHBI WHTENJIEKT W HMHTErPajJbHbie POOOTHL. YKa3aHHBIE
HaNpaBleHUA WHTEHCUBHO Pa3BUBAIOTCA B pAfme cTpaH. MoKHO OKUAATh, 4TO
TeCHAfA CBA3h MEKIY NMPOBOAUMBIMHU HCCIEJOBAHUAMHU M KOCMHYECKMMH MPH-
IOoKeHUAMH OyIeT MmoJie3HAa KaK [JIA TeopeTHYecKuX paboT, TAK M [JA yCIell-
HOTO TpOBefieHNA B OyAylleM rIyOOKMX M MHOTOIPAHHBIX MCCIEMOBAHHI HA
HeOeCHBIX Tejax. ,

ITnanerst ConHeunoit cucteMsl TasaT B cebe eie MHoro saramok. lmpokas
MepPCIeKTHUBA, OTKPHITAaA KOCMUYECKON TeXHUKOM [JIA pasrafiku BCeX TUX TaliH,
He MOKeT He BOJNHOBATbH uesioBeuecTBo. HecMOTps HA TO 4TO y’Ke MHOTOE cje-
JlaHo, majdbHeiiniee uccaenopanne ColHEYHOH cucTeMBI MQTPeOyeT elle MHOTHX
TIyGOKMX HAYYHBIX IOMCKOB M CMEJOTO II0JleTa TeXHHYeCKOH MBICIH.



X
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[Tocineauue gecATUIETHS 03HAMEHOBAJUCH IOJJIMHHOM PeBOJIOIUEH B acT-
poHOMHH, 3aIlyCKU BBICOTHBIX PaKeT, HCKYCCTBEHHBIX CIYTHUKOB 3eMiIu M Op-
OUTANBHBIX CTAHIUI aJd B PYKU YyYEHBIX HOBOE MOILHOE OPYIKUe A [{POHMK:
HOBEHHsI B TailHHI MHOTOOOpPA3HBIX M CJIOKHBIX IIPOLECCOB, MPOUCXONAIIUX B
ray6unax Beesennoit (puc. 46). Ilpumenenue meronos BueaTmMocdepHoil acTpo-
HOMHUII o0ecreynBaeT TPOMAJIHOE paclIiupeHue HAOIIONATeJIbHOTO [UANa30Ha,
rIIaBHLIM 00pasoM B 00JACTAX raMMa-, peHTT€HOBCKOrO, YJIbTPaduoIeToBOro,
HPPAKPaCHOTO M3IYYEHUH, a TaKKe B 00JacTAX CyOMIILINMETPOBBIX M PajHO-
BOJIH, HEJIOCTYIHBIX HAOMONEHUAM ¢ 3eMJHU, U IPUHOCUT OTPOMHOE KOJUYECTBO
HOBBIX JAHHBIX [JIA MO3HAHUA (PyHIAMEHTAJbHBIX uanyeckux mpobmem. Oc-
HOBHBIM HOBBHIM KAayeCTBOM COBPEMEHHON AaCTPOHOMHM CTaJl 9BOJIOIUOHHBII
TO/IXOT K H3Y9aeMBIM MPOIECCAM U SIBICHHUSIM.

Nurepec & yibrpaduoieToBoit 06J1acTi CIeKTpa ONMpefieNsseTcs Mpeskae Bce-
ro TeM, YTO 3JIeCh COCPEO0TOYeHA OCHOBHAS YacTh «PE30HAHCHBIX» CIEKTPAJb-
HBIX JUHUN HEHTPAJbHBIX U MOHM30BAHHBIX aTOMOB U MOJIEKYJI, BXOMALIUX B COC-
TaB 3Be3[], TYMAHHOCTEM, ralakTUK U Me)K3Be3mHO# cpensl. B yubrpaduomero-
BOM [UanasoHe JUINH BOJH Hau0ojiee MHTEHCHBHO M3JIy4alOT TaKHUe Ba)KHeiluime
BIIEMEHTHI, KAK a30T, KUCJIOPOJ, yrieposa, Bomopon. Iloxyuenue coorBercTByIO-
IIUX CTIEKTPOB MO3BOJIAET ETANBHO M3yYaTh XUMHYECKHUIl cOCTaB 3TUX y/aleH-
HBIX KOCMHYECKUX OOBEKTOB, YTO OU€Hb BAKHO A MOHUMAHUA UX IPUPOJBI
U BBISBJIIEHHS 3aKOHOMEPHOCTE! MPOMCXOKAeHUA U dBosonun. B Haiueil crpane
TaKWe MCCIe[OBAHUA MPOBOAMINCH Ha ciyTHHKax «Hocmoc» um muiorupyemom
ropabie «Com3-13», B CIIIA n 3amagHOeBpONMECKNX CTPAaHAX — HA CIYTHHUKAX
OAO u Ha HegaBHO 3aIyLIEHHOM cneunannsnpOBaHHOM CIyTHHKE «YJu,Tpa-
¢duonerossiit Ixcmiopep» (IUE).

Ha ropa6iae «Cor03-13» Gbu1 ycTaHOBJIEH YIbTPaduoJIeTOBHII MEHHCKOBBII
teseckon «Opuon-2». Kocmonastsr II. Y. Kaumyk u B. B. Jle6enes 3a 16 ce-
aHcoB Habmiofenwit monyuymwim okoxo 10 teic. cmexkrporpamm mpumepno 3000
3Be3q B quanasone qauH BoiaH 200—400 um ¢ paspemenunem oxoso 10 um. He-
KOTOpPbIe U3 COEKTPOTPAMM OTHOCHJINCH K CJIaGbIM 0GHEKTaM, COOTBETCTBYIO-
IIMM 10 APKOCTH CBEYEHUS [BEeHAALaTO# 3Be3[qHON BesmuuHe. Braromaps wH-
TEHCHBHOMY pPa3BHTHIO 3TOi#l 06JacTH BHeATMOCEPHOIl acCTPOHOMHH B HACTOA-
njee BpeMs na cnyTHuke IUE perucrpupyiorcs 3HayuTeJbHO OoJiee ciralbie
V/IaJIeHHBIe WCTOYHUKHM (MOJIOAble TOpsvuMe 3Be3[Ibl, XOJO[HbIe 3Be3[bl, BHE-
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raJlakTuyeckue 00’beKThl), BIUIOTH [0 CeMHA[IlaTOil 3Be3JHOM BeJIMYMHBI, YTO
T03BOJINJIO CYIIeCTBEHHO PACIIMPHUThL IPAHUIB HabmwonaeMoir Beemennoii.

3HAYUTEJBHBIX YCIEX0B M00MIach BO3HMKIIAA B KoHIe 40-x rofioB peHtre-
HoBckass acTpoHoMus. Ilepmsiit penTreHoBckuit ucrounnk CropmmoH X-1 GBI
obHapy:keH B 1962 r., B HacrosAllee BpeMs YHCJIO M3BECTHHIX PEHTT€HOBCKUX
ncrouHnKoB mpesbicuiio 1000 — cTobKo ux cofep:kurca B Katajgore 1979 r.,
oxsateiBapieM 30% Bcero HeGa. K umeay oToskmecTBIeHHBIX MCTOYHMKOB OT-
HOCATCS aKTHBHBIE AMPA TAJIAKTHK, CKOILIEHUA TaJaKTUK 1 HeHTPOHHbIE 3BE3[IbI,
BXOJAINNE B TeCHble [BOIHBIE 3Be3[HbIe CUCTEMBI.

Teopernueckue mpejncKasaHua acTPoQU3MKOB O CYILIECTBOBAHUNM HEHTPOH-
HBIX 3Be3[ OBLIN IOATBEep:KAeHbl OTKpeiTueM B 1968 r. pammomyascapos —
IICTOYHUKOB MEePUOIMYECKNX BCILNIECKOB HAIIPABJIEHHOTO M3JIyYeHUA PaJHOBOJH.
Ceiiyac HaOIOTAIOTCA COTHHU MYJIbCApOB C IIEPHOJAMHU IIOBTOPAEMOCTII BCILJIEC-
KOB OT COTHIX J0JIeil 0 HeCKOAbKuX cexyHH. CoriaacHo o0uenpUHATON KOHIIeI-
MY 3TH BCIUIECKH BHI3BIBAIOTCSA AKTHUBHBIMEH 00JACTAME OBICTPOBpAIAIOIEHC
CBEPXIIOTHON 3Be3bl, CyKapuieiica g0 pasmepoB B 10—30 kM Ha KoHeuHOIl
cragquu cBoeil sBoaionuu. Teoperuueckuit guamasoH Macc [ HEHTPOHHBIX
3Be3] 3aKkaw0ueH B npeneaax 0,50 Mo<M<<3M,, rae M, — macca Connna. Orcio-
Ia cilemyer, uTo INIOTHOCTh BEIleCTBA B MX LEHTPAJIbHOM YACTH MOKET IIPeBbI-
marh IVIOTHOCThH ATOMHOTO sAxapa, paBuyio 3-10' r/cm®. CyiecTByiloT KocBeH-
HBle OIIEHKM MAacC HEMATPOHHBIX 3Be3[], KOTOpHIe BXOMAAT B TEeCHbIE [BOIHBIE
CICTEMBI, ABIAIINECT PEHTTeHOBCKMMH HcTOyHuKamu. Ilo m3BecTHBIM mapa-
MeTpaM s mectu Takux cucreM 1,2 Mo<M<<1,8 M.,.

W3 teopum 3Be3[HOI 3BONIOIMH ClIeyeT, YTO, NCUEPIIaB 3amMachl ANEPHOro
TOILIMBA, 3Be3[a HAYHET OCTHIBaTh. COriacHO NpeCTaBIEHHAM COBPEMEHHOM
CTATUCTUYECKON (PUBMKN MAKCHMAJNbHASA MAcca, KOTOpas MOKeT yAepKuBaThCH
B PAaBHOBECUHU XOJOTHBIMU 3JIeKTPOHAMH, paBHa M=5,75 M,/ ., rie w. — 4UCIO
HYKJIOHOB, MIPUXOJALNINXCA HA OJUH 3JEKTPOH. ITa Macca IOJyYH/a Ha3BaHUE
npepedbHoil Maccsl Yanpmpacekapa. B Hacrosiee BpeMa CYUTAIOT, YTO 3BE3[BI
¢ M<3M, TepanTr Maccy, Me[JICHHO 3BOJIONMOHUPYA B COCTOSHME GEJIOro Kap-
muka ¢ M=~M,. Ilorepa Maccel B XOfie 3BE3THOIl DBOJIONMH IIOTBEPIKIAETCA
HaOMIOeHNAMY, IpeKae Bcero ImpuMepaMu o0pa3oBaHUA IJIAHETAPHBIX TY-
ManHocTeil. BepxHuii npeges Macec 3Be3f], IpeBpamaOUUXCcA B Gesble KapPJIUKI,
oupefenserca U3 HAOMONeHN 3Be3MHBIX acconuanuil. 3Be3nsl Gojee MacCUB-
Hble, ¢ M>(3—5)M,, cOpachBAOT BHEIIHII O00GOJOYKY — B3PHIBAIOTCA, YTO
Ha0II0JIaeTCsA KaK BCIBIIKM CBEPXHOBBIX; IIPH 3TOM B PAMKAX THIOTE3BI O Me-
XaHM3Me OCTHIBAHUA AJpa I0cje B3pPBIBA, X AApa IIPEBPAIIAIOTCA B Pe3yJabTaTe
OBICTPOTO C)KATHsA, IJIM KOJIAICA, B HEATPOHHBIE 3BE3[bl WJIM TAaK HA3BIBae-
Mble «YepHBIe ABIPbI». JHEPrusa, U3aydaeMas HPH TAKUX B3PHIBAX, JOCTUIAET
KOJIOCCANBHON BeJIUYITHBI, CPABHUMOI ¢ U3NydeHNeM MUJIIUapAoB 3Be3q [anax-
THKI. B3pHIB CBEPXHOBOIT HE Takoe YK peJKoe COOBITHE: CPeIHAS YacToTa MX
MOABIEHIA B TAJaKTHKAX, aHAJOTHYHBIX Halleil, OI[eHNBAaeTCA KaK HpuOIu3u-
TEJILHO OHO coObITue 3a 20—25 mer. MOYKHO TaksKe OLEHUTH YacTOTY BCHBIIICK
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"Puc. 46. OpHa M3 ranakTMUECKMX TYMAHHOCTEN, B KOTOPbIX 0BpPa3yloTcs 38e3gbl
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CBePXHOBBIX 110 KOJIMYECTBY MYJIbCAPOB ¥ BpeMeHU UX AKTHBHOI /Ku3HH. B aToM
cillyyae 4acToTa COOBITHMIl [OJNKHA OBITH BBIIIE, IPHMEPHO OJHA BCIBIIIKA 32
5—10 mer. Ha camom fesle 3Tu OIeHKH OKa3BIBAIOTCS 3aBBHIIIEHHBIMH, YTO 4Ya-
CTUYHO MOKHO OOBACHUTL HMHTEHCUBHBIM IIOTJIOIIEHHMEM ONTHYECKON YacTH
H3Iy4YeHUsA CKOILIEHNEeM rasa B Iutockoctu 'amaktuku. K Tomy ke Mo HenaBHe-
ro BpeMeHHU y[JaBayoch HAOII0JATh TOJIHKO CPABHUTEJIHHO GJIM3KO IPOUCXONUB-
e cOOBITHA, MO3TOMY Ha MPOTAMKEHUU TOYTH THICSAYENeTHs ObLIO 3apEerucTpu-
POBAHO JULIL HECKOJbKO BCIIBIIIEK CBEPXHOBHIX. TaKyio BCHBIIIKY HaOIIOAANN,
B YaCTHOCTH, BOCTOYHBbIe acTpoHOMBI B 1054 r., B pesyabTare 3TON BCHBIIIKK
BO3HHKJA Xopouio um3BectHas HKpaGoBupHas TyMaHHOCTH B ce3Be3nuu Texabna.
B ee menTpe HaxomuTcs HefITPOHHAsA 3Be3[[a — OCTATOK CYLIeCTBOBABIIEH [0
B3pHIBA U KaTacTpopuUecKH c)KaBuieiics MaccuBHO# 3Be3fbl. C ocratkaMu
B3pHIBA CBEPXHOBBIX OTOKIECTBIAIOT TaK)Ke MOIIHbIE MCTOYHHKH PaTHON3Iy-
yenusa 3C58 u Kaccuomes-A.

Eme Gomee mMaccuBHBIE 3Be3IbI MOTYT 3BOJIIOIMOHHPOBATHL B COCTOSHIE
«4ePHOM MBIPHI», MUHYA CTafUI0 HeTPOHHOI 3Be3dbl. Hak cienyer us teopuu,
€CJIM II0CJIe B3PHIBA CBEPXHOBOI OCTAaeTCA KOMIAKTHBIM OCTATOK C Maccoil
M=>3M,, 0o ou oGpasyer «UepHYIO ABIPY». ITO OGYCIOBJIEHO TeM, 4YTO [ABJe-
HHe BBIPOKIEHHBIX HEUTPOHOB He MOKeT ITPOTHBOCTOATH CHJIAM TATOTEHUS,
1 10CJIe HCYEepPIaHusA SAIepHOro TOMJINBA TAKasA 3Be3[a JOKHA HeOTPAHMYEHHO
cKUMaThbcsA. B mpoliecce peIATHBUCTCKOrO KOJIJIAIICA JOCTHTAETCS MOBEPXHOCTH
rPaBUTAIMOHHOIO, WM IIBAapPIUIMJILIOBCKOro, paguyca (MHOrma HasblBaeMort
TaKKe (TOPM30HTOM COOBITHA»), HAMMEHBIIET0 pajuyca CKHUMAIOIIelcsa 3Be3-
OB, C KOTOPOTO HH YACTUI[bI, HUA CBET yKke He MOTYT BHIITH HAPYKYy — OHU He
BUJHBI I BHEIIHEro HaOmofarelsd. ITUM U 00bACHAETCA CTONb DK30THUYECKOEe
Ha3BaHHe «abIpa». HariaamHee 3Ty cUTyaIuio MOKHO ITPEACTaBUTH cebe, BCIOM-
HHUB O KPYTOBOI, NI MEPBOil KOCMUYECKON CKOPOCTH, KOTOPAs pacTeT 10 Mepe
CTATHBAHUA MAaCChl K HEHTPY IPaBUTHPYOIIEro Teja. Pammyc, HmpI KOTOPOM
IJIs1 MI060H YacTHIIEL 3Ta CKOPOCTH CPAaBHUBAETCA CO CKOPOCTHIO CBeTa, M Ha3bl-
BalOT IPABUTAIMOHHBIM PaHYCOM.

B mpepmenax «uepHOil ABIPBI» JOJIKHBI CHJABHO MEHATHCA IeOMETPUUYeCKUe
CBOIICTBA MPOCTPAHCTBA U BpeMeHH (METPUKH), He YKJIANbIBAIOI(Uecsa B IPH-
BBIUHBIE HaM (U3NYECKHE IIPeJCTaBIeHUA. ITO OGJIACTH 0COGOTO COCTOSHMS
pelecTBa ¢ OECKOHEYHO OOJIBINOH IJIOTHOCTHIO, IIpefcTaBIAlON{He C€HOOM
IPOCTPAHCTBEHHO-BpeMeHHEbIe cuHTysapHocTu. OqHAKO, HECMOTPA HA CBOIO 3K-
30THYHOCTH, 3TO, HO-BHAMMOMY, MOBOJHHO pAacIpOCTPaHEHHbIE O0BEKIHI BO
Bcenennoit — yncso ux ToabKo B Hameill I'aJaKTuke 110 OI[eHKAM OKOJIO [ECATH
MuaanoHoB. IlpepmosaraeMblii [ManasoH pasMepoB M COOTBETCTBEHIIO Mace
«YepPHBIX JABIP» OYEeHb BEJUK, MUHUMAJIbHbIE, BO3MOKHO, UMEIOT PasMep aTOMHOI
9ACTHIIBI, 4 MAKCHMAaJbHble MOTYT HAaXOMUTHCA B IEHTPAX MCTOYHMKOB KOJIOC-
caJIbHOM 3Hepruu BO BcelleHHOIT — KBa3apoB W B I[@HTpax rajfakTHK I HMeTp
maccy mopsagxa 10°M,. Mexny AByMA 3TUMH TUIAMH (YEPHBIX MBIP» €CTb,
O[IHAKO, MPUHIINTIAANbHAA pasHuIa. MaccuBHBIE «UepHBIE IBIPHI» TPOIOJKAIOT
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3Be3nHbIN BeTep
Pentrenosckoe

/__\ f/,(mnyqeuue

_7
.

HenTtponHas 3Be3na
WUJIU ,uyepHas abipa“

(> .

HopManbHas 3Be3na

Puc. 47. MexaHM3M reHepauuMu PEHTFEHOBCKOrO M3Ny4YeHWs B TECHOM [BOMHON cUCTeMe
{mopens)

BHu3y moaens o6pa3osanus oaHOCBA3HOW obnacTu 8 ABOWHOM cucTeme

00pa3oBBIBATECA B HACTOSALIEe BpeMs KaK KOHEUHBIH 3Tall DBOJIOIUU MaCCUB-
HBIX 3Be3[] WJIN sAep TaJaKTHK, B TO BpeMsA KaK «YepHBIe AbIPBI» MAJOi Macchl
IPE/ITIONIOKITENFHO MOTJIM 00pa3oBaThcs B HaYaJbHBI 9Tam pacmupeHus Bce-
JTeHHOI BCIIeJCTBUE HEKOTOPBHIX 0COOEHHOCTEHl CIeKTpa BO3MYLIEHUH MeTPHUKH.

JKcrepuMeHTaNIbHOE OOHAPYIKeHMe HEHTPOHHBIX 3BE3]] M «YEPHBIX BIP»
CTaJI0 BOBMOKHBIM I10 M3JIyYeHHNI0, BO3HUKAIOIIEMY OJlarofaps B3auMOeiCTBUIO
¢ uX OMMKANUINMU KOMIIAHbOHAMM. 3a TOCJeIHNe TOABl OOJNBIIOe Pa3BUTHE
TOJYYMJIa TEOPUS TECHBIX ABOMHBIX cucTeM. B paMKax paspabaThiBaeMBIX ceii-
Yac TeOpeTHYeCKUX MOJieJieir PeHTTeHOBCKOe M3JIyvYeHUe BO3HUKAeT B clyvac,
ecyii BOJMM3M HeMTPOHHOI 3Be3[bl WIM «YEPHOIl ABIPHI» HAXOMUTCA HOPMAJbHAM
3Be3/]a, TePAIOIIAs BEIIeCTBO BCIECTBAE MOIIHOTO IPABUTAI[MOHHOTO IIPUTSKe-
Hua ee cocena (puc. 47). HauGomee mHTeHCHMBHAA MOTEPA BelecTBa MAET TOT-
Ia, KOTJa 3Be3/Ia B XO/ie DBOJIONUY PACIIMPHUTCA U JOCTUTHET T'PAHUI] TOBEPX-
Hoctu Poia — Takoil SKBUMOTEHIIMAJILHON NOBEPXHOCTH B JBOITHON cucTeMe,
Korja oGpasyercsa ogHocBA3HaA obmacth (pue. 47). Ilpu mamenun (axkKpenun)
BellleCTBA Ha IMOBEPXHOCTh HENTPOHHON 3Be3[bl, o0Jamaiolieil CUJILHBIM Mar-
HUTHBIM ToJieM (CO3JAION[MM COOTBETCTBEHHO HAIPaBIEHHOCTh IIOTOKA K IIO-
JdocaM), wid mpu o6pasoBaHMM Ta30BOr0 AMCKAa BO Bpallalolleiicsa NBOiTHOIM
cHCTeMe C «YepHOil AbIpoil» (AMCKOBasg aKKpeIusa) MPOUCXOJHUT Pa3orpeB Be-
ulecTBa 0 TeMIEepaTypshl B JECATKHM U COTHH MIJLIMOHOB T'PafycoB. ITO M
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CO3/laeT HANpaBIE€HHOE TOPMO3HOE I3JIyueHHEe ropsyueil IJIa3Mbl B PEHTTEHOB-
CKOM [UalnasoHe [JIIH BOJH, MOAYJIIpPOBaHHOe 3P@eKTaMu BpaleHNsA KaK ca-
MOIi HeHTPOHHOM 3Be3[bl, TAK I Beeil ABOITHOIT cucteMbl. Cpequ oOGHAPYHKEHHBIX
HCTOUHHUKOB BBIJIENAITCA TaKHe MOIIHBIE PEHTTeHOBCKIE MyJbcapbl, Kak Llen-
raBp X-1, ['eprynec X-1, Jlebens X-1 u ap.

B uccrenoBaHMA 1ICTOUHIIKOB PEHTT€HOBCKOrO M3IyuYeHUA GOJBIION BRIAJ
BHECJIII JKCIIePIMEHTHl yUeHBIX MHOTIX cTpPaH Mupa. JaurenpHsie HabIwMe-
HUs, I03BOJIIBIIIE OTOMKIECTBITHL OOJBIIOE YUCIO PEHTTEHOBCKUX MCTOYHMKOB,
npoBofiIIich Ha aMepukaHckix cnytHikax OAO-3 («Konmepruk»), samyck Ko-
Toporo Gt moceamenR 500-TeTHEMy 06MIEI0 BEJIMKOTO IOJLCKOTO aCTPOHOMA;
«Yxypy», HEAO-I 1 HEAO-II («Jitnmreiiny ), sanymennom B rox 100-terusa
co mua poxpenus A. ditmmreitna. B CCCP omuuMu u3 nepssix ObLInm usMepe-
Hug Ha comytHuKax «Hocwmoc-428» 1 «Kocmoc-496». O0umpHbie ucciaemoBaHuA
PEHTreHOBCKOro nsnyuenus HKpaGoBugHOH TYyMaHHOCTH, OCTATKOB CBEPXHOBOW
B cosBe3muu Ilapyc u Apyrux MCTOUHMKOB OBLIM BBHIMOJHEHBl HA OPOUTANBHOM
crannun «CaxioT-4» mpH NOMONM pPeHTreHOBCKux TejeckonoB PT-4 u «®Du-
auH». BRI 00Hapy’KeHBI, B YACTHOCTH, 3HAYUTEJIbHBIE BapHALMHM SPKOCTH
I CIEeKTPalIbHBIX XapaKTepICTHK ucrouHunka JleGemp X-1 BeiaeactBue ero Ime-
pexofa 13 OHOTO COCTOSHIISI AKTIBHOCTI B JPYroe M BBICKA3aHO IpemoJIoske-
HHe, 9TO 3Ta TUTAHTCKasA roaybas 3Beaga ¢ Maccoit ~30M, mpeacrasiser
€000l [BOHYIO CIICTEMY, B KOTOPYIO BXOAMT «uepHas Apipa». Eciam 310 mpep-
MOJIOJKEHIIe TOATBEPAUTCH, TO OTKPOETCSI BO3MOKHOCTH DKCIEPHMEHTAJIBHOTO
YTOYHEHHUA II JaJbHENIIero pasBUTHA 00LIeil TeOPUIl OTHOCHTEIbHOCTH, OIpe-
medsronieil cBoiicTBa «uepHBIX AbIp». Ceiluac MOTEHIMAMBHBIMU COCEIAMH «Uep-
HBIX [BID» HA3bIBAIOT ellle [IBA UCTOYHUKA: oauH B co3pe3nuu Ilepces, a mpy-
roit — ma rpaunue cossesfanit Opmnona nu Emgunopora. CepxTskenas «uepHas
OBIPa» TPEANOJOKITEeNbHO OTKPHITA B LeHTpe Tajaktukit M 87 B co3Be3guu
IeBsr.

Baskuyo nadopmanuo o mpomeccax AAepHBIX NpeBpalleHuil, CBA3aHHBIX C
HKCTPEMAJHHBIMU COCTOAHIIAMII BelllecTBA B A[pax rajIaKTHK, B KBasapax u npu
B3PBIBAX 3Be3]], 00 YCJIOBUAX CHHTE3a TSAKENbIX 3JIEMEHTOB, O MJIOTHOCTII Ma-
TEpPUH U AHTIMATEPUH 1I HHTEHCHBHOCTH MArHUTHBIX M 3JIEKTPUUYECKUX TOJIei
B MEK3BE3JHOM H ME/KTraJlaKTHYECKOM MPOCTPAHCTBE, O HPHUPOAE U MPOUCXOK-
IeHNN KOCMITYECKUX JIyueil MOKHO OJKIIJATh OT TaMMa-acTPOHOMUU. 3[ech MOKa
elle cAeJaHBI caMble IepBble LIArH, YTO OO0BACHSAETCA CEPhEe3HBIMII TeXHUYe-
CKUMII TPYAHOCTAMI TMPOBEAEHIA TAKNX YKCIIEPUMEHTOB, CBA3aHHBIMU C Heol-
XOJMMOCTBIO pEerIucTpamiin OUYeHb MAJbIX IOTOKOB raMMa-KBaHTOB. Tem He
MeHee M3MepeHIs1, IPOBeleHHbIe ¢ MCI0Jb30BAHIIEM IIePBHIX CPABHITENHHO HE-
CIIOKHBIX MHCTPYyMeHTOB Ha cnyTtHukax «Hocmoc-251», «HKocmoc-264», «IIpor-
H03-6», «IIpornos-7», SAS-2, «Bena», ISEE, COS-B, na anmaparax «Bene-
pa-11» 1 «Benepa-12», y:ke mM03BOMILIN TOJYUYUTH PAJ HHTEPECHBIX TAHHBIX.

Ycnemnsie HaGMOIEHIIA KPATKOBPEMEHHBIX BCIIJIECKOB KECTKOTO pPeHTre-
HOBCKOTO W TaMMa-I3JIyueHHs NPOBEleHbHl B PaMKaX KOMIIIEKCHOTO JKCIEpH-
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menra Ha ctanmuax «IIporuos-6», «IIporuos-7», «Benepa-11» u «Benepa-12»
npu momou copercKko-ppannysckux npubopos «Cuer-2MIIl», «Cuer-2M3» 1
cuserckoro mpun6opa «Homyc». OHII mMO3BOMILIN 3aperucTplupPOBATH P COGBI-
TITll, SABAAIOIIUXCA «OTTOJOCKAMH» TPAaHAUO3HBIX KatacTpod Bo Bceemennoii:
COMPOBOKJAIONIEe MX H3IYUEHIle B 3TOM [IIAala30He CIEKTpa B MILLIHAPMABI
pa3 doabuie comneunoro. OgHoBpemennas (a TouHee, ¢ ONpe[eNeHHBIM ONepe-
JKeHIleM ILTII 3ala3blBaHueM) PeriucTpanusa TeX jKe COOBITII Ha HEeCKONbKUX
KOCMITYECKIIX amIaparax, BKIYas aMepukaHckie «Bemay, «[eanoc-2», ISEE,
maeT BO3MOYKHOCTh TOJYUYIITH IMPOCTPAHCTBEHHYIO NPUBA3KY ITHIUBUAYATbHBIX
BCILIIECKOB, UCIOJNb3yA TPUAHTYJISANUOHHYI0 METOTUKY.

R HacrosuieMy BpeMeHHM OTKPBITO OKOJIO [BAJALIATH JOKAJIbHBIX HCTOYHHKOB
raMMa-1I3JIyYeHUs, YacTh KOTOPBIX OTOKIECTBIEHA C PEHTTeHOBCKUMHU HCTOY-
HUKaMII 11 pafiMoIyJbCcapaMil; AOJyYeHBl CBeJIeHIIs 0 pacupefeneHuu B [amak-
THKe Me’K3Be3THOT0 BeIecTBa II HAJIHYUU B €ro cOCTaBe OOJNBIIIX KOJHUYECTB
MoJIeKyJIsspHoro Bomopoga. OmnuH u3 Haubojdee AKTIBHBIX U APKHX raMMa-Ic-
TOUHNKOB B ['alaKTIIKe, OTOKJECTBIEHHBII ¢ PEHTT€HOBCKIIM HCTOYHHKOM Jle-
Genp X-3, mo-BUANMOMY, ABISETCS ABOMHOII CHCTEMOIl, BKIOUAIOIIei HefiTpoH-
HYI0 3Be31y, Ha KOTOPYI0 aKKPeTHPYeT BellleCTBO cOceHeil MacCHBHOI 3Be3[bI,
a caMa clucTeMa IPefiNoNOKUTEeILHO HaXOMIITCS BHYTPI NBIIEBOTO 006JIaKa, Ipe-
[SITCTBYIOLIETO ee OOHAPY’KEHHIO B ONTUYECKOM AliamasoHe aauH BoiH. C cy-
LIeCTBOBAHIIEM HEIITPOHHOII 3Be3[bl, OYEBHIHO, CBA3AH II raMMa-HCTOYNMK,
OTO’KECTBIsAEMBI ¢ pajnonynrscapoM B neHTpe HpaGoBugHoii TymMaHHOCTH,
JJIEKTPOMATHIITHOE I3JIyueHIle KOTOPOTO MO;KeT BBI3BIBATHCS TOPMOKEHUEM
3JIEKTPOHOB B CBEPXCINILHOM MArHUTHOM IIOJI€ 9TOil 3Be3[bl HANPSKEHHOCTHIO
10 10 Tc.

UckmiounTenpHblil NHTEpEC NMpeCTaBAsAET OMHOBPEMEHHAsA pericTpauusa Ha
ammaparax «IIporunos-7», «Benepa-11, 12» 5 mapra 1979 r. MouHOrO BemiIecka
JKECTKOTO PEHTTeHOBCKOTO HM3JIYYeHIIA ¢ MOCHefYIOU[IM pe3knM (IpuMepHO B
100 pas) cmagoM WHTEHCHBHOCTH II IMYJILCHPYIOL[UM XBOCTOM € IEPHOAOM 8 ¢
(puc. 48). O6macTh H3IyYeHUA NMpOeKTUPyeTcA Ha MaremraHoBo 00laKo, B Ty
€ro 4acTh, Tfie JEKUT 00'HEKT, NMPEAIONOKITEIbHO ABIAIONINACA OCTATKOM
CBEPXHOBOH. 3aperucTpUpPOBaHHOE COOBITIIE ITPEACTABJIAET CO00H THNHYHYIO
KAPTUHY HECTAI[IIOHAPHOTO PEHTTeHOBCKOTrO myjbcapa (HeHTpOHHON 3Be3[IbI)
W MOKeT OBITH 00'BSCHEHO IPOIECCOM AKKPEIIIl B TeCHOH [BOiTHOIl ciicTeMe B
pesyibrare HAKOIUIENIIsA HEKOTOPOil «HeycTOHuuBOCTII». Ecam mpemBapuTeash-
HO OlleHEHHOe paccTosiHMe A0 3rtoro ncroyHnkKa (okomo 100 mc) oxaskercs
CIIpaBe/INBEIM, TO €T0 YHEPTOBBIIeJIEHNe B HAYAIbHOIT ase aKKpenuu JOJKHO
IOCTHTATh TPOMAHON BeIMYNMHBI — 0K0JO 10 3pr, UTO HA HECKOJBKO MOPAIKOB
TIPeBBIIIAET ONEHKHU [MJS APYrux oOHApYKeHHBIX PEHTTeHOBCKUX MYJbCAapOB B
lamakrire.

HanpHeiilmii mporpecc peHTTeHOBCKON II raMMa-aCTPOHOMUII HemoCpefcT-
BEHHO CBSI3aH C COBEPIIEHCTBOBAHUEM alNapaTypsl, CO3TaHUEM CJIOKHBIX CIie-
IMAJI3IIPOBAHHBIX HHCTPYyMeHTOB. B Halmeit cTpaHe ¢ 3TOil I[eJbI0 CO3/1aeTcs
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Puc. 48. MowHeIi BCNNeck M nocneayouwee nynbcupylouiee 3aTyxaHMe PEHTreHOBCKOro
MU3nyuyeHus, 3aperucTpMpoBaHHoOro craHuuei «Benepa-12» 5.111 1979 r.

Mo ocu opauHaT — uHTeHcHuBHOCTb (ckopocTb cueta B umnynbcax 3a 0,25 c); no ocu abcuymcc — Bpems pe-
fucTpaymm Havana oTCcHYeTa OT MAKCMMYMa Bcnnecka. Xopowo BMAOHA 8'CEKYHAN6’| nepuoagmMyYHOCTL BCNNEeCKos

raMMa-TeJIeCKOIl BECOM OKOJIO IIOJyTOpA TOHH, NMpefHA3HAYEHHBIA OIS pasMe-
meHnsa Ha opGuranbHoit ctannuu (puc. 49). [IpurnUI mOCTPOEHNS, KOHCTPYK-
MU I METOMAbl PerucTpaluu IOTOOHBIX TEJECKOMOB CYIIeCTBEHHO HHBIE, YeM
y NPUBBIYHBIX HAM ONTHYECKUX: BMECTO CJIOKHOIl ONTHKM U CBETONPHEMHUKOB
HCMOJNB3YIOTCA NMAaKeThl MJIACTHH, CHUHTHWLISAIUONHBIX CYETYUKOB, HCKPOBBIX
KaMep, KPUCTANIMYECKHX MeTeKTOopoB. UyBCTBUTENHHOCTh OITHYECKUX TeJe-
CKOIIOB, T. €. UX CIIOCOOHOCTHh PErMCTPUPOBATH cJabble 00'BEKTHI, MOCTHTAETCS,
[OMUMO yBeJMYEeHHUS AUAaMeTpa U OTHOCUTEJILHOTO OTBepcTHA (OTHOLIEHHSA
muaMerpa 00BEKTHBA K (POKYCHOMY PACCTOAHMIO), 32 CUET BBICOKOM TOYHOCTH
crabuausanuu, 41006l 00ecIeynTh HEeOOXOAUMYI0 MIUTCIBHOCTH BKCIIO3UIIMIT.
B ornuume or HUX, YYBCTBUTENBHOCTh PEHTTEHOBCKUX M IaMMa-TeJIeCKOIOB Iie-
JTUKOM ompefieisercsa d3P@eKTHBHON IJIOUIANBI0O UX IIPUEMHUKOB H3JIyYeHHUS U
ypoBHeM ¢OHA, y4yeT KOTOPOro OCOOEHHO BajKeH B raMMa-aCTPOHOMHM H3-3a
MaJloif MHTeHcHBHOCTH curHaioB. Ha cranmun «Camior-6» mpoBomuica sxcme-
pumert «l'amma-goH» mpum moMomu MaxorabapUTHOrO raMMa-TejecKola
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Puc. 49. Taxenwbii ramma-teneckon, npepHa3HaY€HHbIM ANS YCTaHOBKM Ha opburanbHoOM

CTaHUMM, C KOMMNNEKCOM KOHTPOMbHO-NPOBEPOYHOM annapatypbl NPM HA3E€MHbIX MCAbITa-
HUAX

«Enena», mocrasiennoro Ha craHuuio rpy3ossiM KopabiaeMm «Ilporpecc-5». Oc-
HOBHOI1 3aflaueil 3TOro SKCIEePUMEHTA ABIAIOCH N3YUYEHHE NCXOTHOTO (POHOBOTO
YPOBHS, CYIIECTBYIOLIEr0 HA CTAHIMM BCJENICTBUE POKIEHHUSA raMMa-KBaHTOB
B ee KOHCTPYKIMH Npu OoMOapaupOBKe dHEPTUYHBIMU 3aPAKEHHBIMU 9aCTUIA-
MHI KOCMMYECKHX Jyueil M OKON03eMHOT0 KOCMHYECKOTO IIPOCTPAHCTBA. Briaf
aToro (poHa HeoOXomuMo OymeT yuecTh IpU TPOBeJeHUU B OyAayIleM IIpemu-
3MOHHBIX M3MEPeHHil raMMa-u3jJyyeHus OT acTPoPusnIecKnX 0O0HEKTOB.

B usyueHun pasanyHbIX KOCMUYECKHX 00'BEKTOB BaXKHYIO POJIb UTPaeT pa-
muoactponomusa. HaGuomeHus paguoJuHuil aTOMOB BOJOPO/ia 1 BO30Y KIEHHBIX
IBYXaTOMHBIX MOJIEKYJ B MCTOYHHUKAX PAaJUOBOJH CBEPXBBICOKOYACTOTHOIO A~
Ma3oHa — KOCMHYECKUX Masepax, COCpPeloTOYEeHHBIX B Ta3olbLIEBHIX TyMaH-
HOCTAX, OTKPBITUA PEJIMKTOBOIO ((POHOBOrO) M3IAy4EHHSA, HYJAbCAPOB M PATUO-
raJIaKTUK CTAJdd KPYIHEMIINMHU MOCTIVKeHUSAMHM COBPEeMEHHOH acTpodu3uKin.
CoBercknM y4eHBIM HPUHAJJIEKHT 0CO0eHHO OGoJblIasA 3acjiyra B pelleHdnn
psAfa TeopeTHuecKux mpobiem, cpegu KOTOPHIX HY)KHO IIPEKae BCero HasBaTh
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00'bACHEHNE MCTOYHUKOB KOCMHYECKOTO PAMMOU3INYUYeHHA CHHXPOTPOHHBIM Me-
XaHI3MOM; MCCJIEJ0BAaHNE MeXaHU3Ma HM3JIYYEeHHS MeK3BEe3IHOr0 BOMOPOMA U
IpejicKa3aHue CYLeCTBOBAHUA PAJA MOJEKYJAPHBIX TUHUII PaJUKAllOB, B YaCT-
HOCTH THAPOKCHJA; MCCIe[0OBAHNE IMPUPOAHl PEIMKTOBOTO M3JIYYEHHSA — OTTO-
JIOCKa» PAaHHUX JTANlOB JBOJIONMU MaTepHy — B paMKax MHTEHCHBHO paspala-
‘TBIBAEMOII KOCMOJIOTHMYeCcKO# Mojenu pacmupsionieiics Bceemennoit. Baskmo
'HO{YePKHY Th, YTO GJarofaps ycmexaMm pajHOaCcTPOHOMUHU INPOGJIeMa 3BOIIONUM
BceneHHO# mOCTEIEHHO CTAHOBUTCSA HA DKCIEPUMEHTAIBHYI0 ocHOBY. Mccie-
JIOBaHHUS OTHOCUTEIBHO HEOOJbINNX IPOCTPAHCTBEHHBIX BapHAIMil MHTEHCHB-
HocTH (POHOBOTO UBIYYEHUs HAPAAY C JAHHBIMU O PAaJUOU3IYyYeHUH OOJAKOB
TOpsAYero rasa B 0OJACTAX CKOIUIEHHH FaJaKTUK OTKPHIBAIOT IEPCIEKTHBHL OT-
BeTa Ha BOIPOC O TOM, Oymer Ju pacimupenue BceleHHOi mpogo/KaThes Heor
PAHMYEHHO J0JIT0 WM Ke IO MPOLIeCTBUYM MIJIIUAP/OB JIET OHO CMEHUTCS CiKa-
THEM.

Becpma mporpeccmBHBIM HampaBieHHEM 00eu[aeT CTaTh KOCMHUYECKAs pa-
OM0ACTPOHOMUA, TpPeOyoI[as BBIHOCA OOJNBLINX pPAJHOTEIECKOIOB B KOCMIYe-
cKoe mpocTpaHcTBO. UeM Gosbire IIOLIAfh TeNeCKOTNa, TeM 00Jblile DHEPIHH OT
n3nyyamolnero o0beKTa OH crocobeH codpaTh, T. €. TeM BHILIE €r0 YyBCTBUTEIb-
Hocth. Ha moBecTKy [gHA mOCTaBIeHO co3JaHUe GOPTOBHIX PASUOTENECKOIOB C
AUaMeTpaM¥ aHTEHH B JECATKHA (4 B HepPCIIEKTHBE — B COTHH) METPOB, Ipef-
CTABIAKINNX BHICOKOTOYHBIE KOHCTPYKIMM, [I0 CBOMM pa3MepaM 3HAYUTEIHHO
NpeBHIIAION[NEe Pa3Mep BBIBOJMMOIO B KOCMOC KOcMHuYecKoro ammapara. llo-
3TOMy TpeGyercs pasBepTHIBAHUE IEPBOHAYAIBHO CJIOKEHHON KOHCTPYKIINH,
49T0 yHOOHO [eJaTh ¢ UCIOJH30BAHMEM OPOMTAIBHBIX KOMILIEKCOB M IPH HEO0-
XOUMOCTU C MOMOIIbI0 KOCMOHABTOB, paboTaouiux B OTKpPeITOM Kocmoce. Ha-
9aJI0 OCYLIECTBIEHUI0 TAKUX NMPOEKTOB IIOJOKEHO CO3[AHHEM HA OKOJIO03eMHOI
opbure krocmuueckoro texeckoma HPT-10 — mapaGomoupga muamerpom 10 M.
On 611 mocraBieH k craHiuu «Camor-6» rpysoBbiM Kopabmem «IIporpecc-7»
B CJOKEHHOM COCTOSHUY, B Buje IuiaunHjapa mnomepeuyHuxkoMm 0,4 M, u 3artem
PACKPHIT ¢ yvacTHeM KocMOHABTOB. Ilocie BEIMONHEHUS CIOMKHOI omepanuu
IOCTHPOBKH TEJECKONA OBLIM NMPOBEEHBI MCCICOBAHUA U3IYUYEHUS IIOCKOCTH
Hameii [amakruxku (Maeunoro Ilytu), myascapa, a TawKe 3eMHOIl MOBepx-
HocTu. PaGora ocyuiecTBiAnach CHHXPOHHO ¢ HA3€MHOU AHTEHHON [HAMETPOM
70 M IlenTpa gampHell KOCMHUYECKOH CBS3HM, YTO MO3BOJUJIO BIIEPBHlE TPAKTIH-
YeCKU peajn30BaTh paguouHTepdepomMerp ¢ 6aszoil 3eMiIss — KOCMOC.

BriHoc B KOcMOC pafmoTesecKomoB, 0co0eHHO Ha 0oJbliie pacCTOSHUS
(mampumep, mopsanka pagumyca op6uThl JIyHBI WM IIAHETHI), OTKPHIBAeT IIep-
CHEKTUBHI CO3JaHUA PaguonHTePPEepOMEeTPOB CO CBEPXIIUHHBIMU 0azaMi. JTOT
MeTof OBLI Mpefyio}KeH U TeOPeTHYeCKN 0GOCHOBAH COBETCKUME yYEHBIMU ele
B 1963 r. B ocHOBe ero JeKUT OJHOBPEMEHHBIN NMpPHEM CHUTHAJOB OT HCCIeqye-
MOro 00'beKTa Ha [alleKO pa3HeCeHHbIe APYT OT APYTa aHTEHHBI, ITO IIO3BOJAET
co37aTh Kak OBl aHAJOr OrPOMHOrO pPajJMOTENecKona, pa3Mep KOTOPOro OIpe-
HesieTCA PacCcTOAHMEM Me:say aHTeHHamu (6a30ii), a 0T 3TOr0 HEmMOCpPeACTBEeH-
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HO 3aBHCHUT paspelleHHe, BO3MOKHOCTh H3YYeHHS TOHKOH CTPYKTYPHI HCCIe-
nyemoro oobexra. Ceifuac Takue cucTeMbl Ha 3eMie paboTaoT ¢ MpeAeIbHBIMU
G6asamu 10 10 ThIC. KM, peajM30BAaHHBIMU B COBETCKO-aMEPUKAHCKHUX PaIMOUH-
TepdepoMeTpUYECKUX HCCIeJoBaHNAX. IT0 obecmeunBaer Ha BoxHe 1,35 M (m-
HUM U3JIYIeHNA BOIAHBIX MIAPOB B KOCMUYECKNX Masepax) YIJIOBOE paspelieHue
3-107* cer Ayrum — B THICAYM pa3 Jyullle, YeM paspelieHHe, JOCTHUTHYTOe Ha
0OJILIINX ONTHYECKUX Tejeckomax. IloBbllIeHMe JTIOBOTO paspelieHus Heol-
XOMMMO JIJIA BBIACHEHUA «CBEPXTOHKOHN» CTPYKTYPHI M3IYYaOU[UX MCTOYHUKOB
(akTHBHBIX AfEp rajJaKTHK, KBa3apoB UM IIyJIbCAPOB), 00MAAONINX HIUTOMKIIO
MaJIBIMH YTJIOBBIMH pasMepaMu — B THICAYHBIE OJNU CEKYH/IBI, I UMeeT pelIamo-
Iee 3HaYeHHe AJA u3yvyeHusa ux npuponsl. Hocmmueckas paguoumHTepdepo-
MeTpUs ¢ HecpaBHEHHO OGOAbIIMMH 0asaMu IIO3BOJIAET IIOCTAaBUTH QyHIAMEH-
TAJIBHOI BaKHOCTH MpPo0JeMy M3MEPEeHHsA NMPSAMBIM IeOMETPUYECKHM METOMOM
paccToAHMil [0 yAANeHHBIX TaJaKTUYeCKNMX U MeTarajJaKTHYeCKHX 00'beKTOB,
4T0 BaJKHO /I pelleHus npobieMbl Bo3pacTa BceleHHOR M MOIIHOCTH U3IY-
YeHHSA 3AMOMHAIHUX €€ 00'beKTOB.

Papuounrepdepomerpus cBepXBBICOKOTO paspelleHMs OTKPHIBAET HOBOE
HampaBjieHHe U B Kiaccuueckoil actpomerpuu. OHa MO3BOIsET BMECTO CY-
wmiecTByIomeii necrabuabnoii (medopMupyemoii) cucTeMbl HeGECHBIX KOOPHH-
HAT, omupamIeiica Ha 3Be3Mbl Hauell ['alakTHKY, MONYYUTH Jyullee MPUGIM-
JKEHHMEe K MHePIUAJBHON CHCTeMe KOOPAMHAT, HCIOJb3YI0I(eil B KAa4ecTBe OIMop-
HOIl ceTH yJajieHHble TANAKTHKUA M KBA3U3BE3JHbIE MCTOYHUKHU, MPAKTHYECKU
He HCIBITHIBAIOL[ME YIIOBOTO CMELIEHNSA OTHOCHUTENHHO 3eMIH. JTO BAKHO He
TOJBKO JJIA U3ydYeHUs BcesieHHOM, HO M [JA PEeLIeHUSA MHOTMX YMCTO 3€MHBIX
mpo€ieM, CBA3AIHBIX C MOBBHILIEHMEM TOYHOCTH OInpejeileHus QopMbl 3emiu,
HEPAaBHOMEPHOCTH €e BPAlLeHHs, [ABUKEHU IOJI0COB, CMELEHNl KOPHL U T. [I.
PagnounTtepdepomerpudeckuil mpueM CUTHAJIOB OT PajMOMAsKOB, yCTAHOBIEH-
HBIX Ha KOCMHYECKUX ammaparax WId Ha Apyrux HeGeCcHBIX Tejax, 00eCHeuuT
3HAYMTENLHOE MOBBIIMICHNE TOYHOCTH OIIpefie/leHUus IapaMeTpOB X [JBHIKEHHSA
U Xapakrepa Bo3MyluleHuil. TaKko# MeTO MOKeT, B YaCTHOCTH, HAMTH IIpUMe-
HeHUe B PELIeHUU 3aJavyd ONpejeNeHNs MOJOKeHUSA U HaIpaBaeHUsa apeiida
aspocTaToB B arMocepax ApYTUX ILIAHET.

UccnenoBanusaMu mociaeHUX JeT BBIABIEHO, 4TO OCHOBHAS 4YacTh MOII[-
HOCTHM M3JIYYeHHUs TaKUX OOBEKTOB, KAK KBasapbl, A[pa HECTAI[MOHADPHBIX ra-
JAKTUK, TUTAHTCKHE 3Be3[bl M IIPOTO3BE3[bl, O0JaKa KOCMHYECKOH MbLIM U
mpesKfie BCEro IeHTPaJbHAA vacTh Hameil [aJakTUKU U PAJ TYyMaHHOCTEH B
ee Impejesax, COCpPeJOTOYEHA B MAJNEKOH WHPPAKpacHOH 00JacTH CIEKTpa
(500—30 mrMm). Cosgaercs mpepcTaBieHmne, 4TO 0OJbINAasA NOJA M3IydeHUS
BcenenHoii HaxoquTCA MMEHHO B 3TOM [UANAa30He [IMH BOJH. Tak, MOI[HOCTH
uapparpacHoro wu3Iydenuss 3HameHuToro Kpasapa 3C 273, o6aamarmouiero
CBEPXMACCUBHBIM KOMIAKTHBIM SAPOM M IPOTSIKEHHBIMH BHIOpOocaMu rasa ¢
PENATUBUCTCKUME CKOPOCTAMY, B HECKOJBKO THICAY Pa3 IIPEBHINIAET MOIIHOCTH
Bcero ontuuecroro usny'tenusa amaxkruru. IIpupoma dusmueckux mpoieccos,
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OTBETCTBEHHBIX 3d 3TO U3IYYeHUe, MOKA HesAcHA. B0o3MOKHO, 4YTO OHA HeIo-
CPEJICTBEHHO CBSI3aHA C OTPOMHBIMH MacCaMy MEK3Be3[HOIl IBLIH, SKPAHUPYIO-
IIeil TOpsivMe MCTOYHUKU U MEePeus3Tyyaolleil MOriIolaeMyl0 OT HUX HEPrHio
Ha 0ojiee MIMHHBIX BOJNHAX. B 1060M ciyyae, OfHAKO, 3TO M3JIydYeHUE OTpa-
3KaeT obI[ue MPOIeCCHl YBONIIONNHN 3BE3IHBIX 00BEKTOB. JKCIIEPUMEHTHI B 3TOM
HAMpaBJeHUH O00eIIalT [aTh BYKHYI0 MHEOPMAIUIO, XOTA IIPAKTHYECKOE HX
OCyLIecTBIeHUE COMPSKEHO € GOJBINNMHU TEXHUYECKUMM TPYIHOCTSIMHU.

OpgHUM U3 mepBHIX LIATOB CTAMH HCCIEI0BAHUA B TaJaKTHYECKOH ILIOCKOC-
TH IpH HOMOI[M WHPPAKPACHOTO CKAHUPYIOIIEro TeJeCKOMa-CIIeKTPpOMeTpa ¢
auaMerpoM 3epkaia 0,3 M U MaJIOMHEPIUOHHBIM 00JOMETPUYECKUM ITPUEMHH-
KoM Ha opOuTanbHON cranuun «Camor-5». BelIy npoBeeHbl U3MEPEHNS CIEK-
TPOB U3MYYeHUA UHPPAKPACHBIX UCTOYHUKOB B Goablnoil TyManHoctu OpuoHA,
rje IpPEeJNoJOKUTEIbHO MOMKET HITH INPOIlecC poKaeHus HOBHIX 3Be3f. Cie-
OyIOI[UM 3TamoM cTall 3amyck Ha crtanimuu «Camgior-6» GoabmIoro cyoMuian-
merposoro tereckona BCT ¢ mmamerpom riaBHOro sepkaia 1,5 M um KpuoreH-
HOHl CHCTEMO#l I OXJa)KIeHUS NMpUeMHUKOB uanyuenus. Cpeu MHTEPECHBIX
HAIIPaBJIeHUIl, OTKPHIBAEMBIX HMCCIEMOBAHUAMHI B 9TOM [MAlla30HE [INH BOJH,
BeChbMa IIEPCIEKTHBHBIM 00€L[aeT CTaTh M3y4eHHe CIEeKTPAJbHBIX JUHUN CIO0MK-
HBIY. MOJIEKYJI B Ta30BO-IIBLIEBBHIX KOMILTeKcaX [alaKkTHKU. ITH JaHHBIE MOTYT
IOMOYb, B YACTHOCTH, B PeIIeHNN IpPOGJeMBI IIPOMCXOMJEHHS IIJTAHETHBIX
CHCTEM.

CBepXBBICOKOTO paspelIeHNs HOJIyYaeMbIX CIIEKTPOB MOKHO JOOHTHCA C HC-
monb3opanuem U HK-untepdepoMerpoB, cozmaHme KOTOPHIX BO3MOMKHO IYTEM
pasHeCeHUS MBYX MHCTPYMEHTOB B TpefiesiaX OMHOII 0OJBIIOH KOCMHYECKOM
KOHCTPYKI[MU WJIU YCTAHOBOK UX HA JBYX HAXONALIMXCA GIM3KO APYT OT JApyra
KOCMHYECKUX ammaparaX. [[Js ycmemHOro ocyLIecTBIEHUS ATOTO CJIOMKHOTO
dKcIlepuMeHTa Tpedyercsa 00ecmevynTh COXPaHEHHE B3aMMHOTO PACIIONOMKEHUS
HHCTPYMEHTOB C BBICOKOH TOYHOCTHIO NPHU IPOBEJEHUNM CUHXPOHHBIX HAGIIO-
OeHU.

Illupokne mepcmeKTHBBI OTKPHIBAIOTCS Iepe] HEHTPUHHOI acTpPOHOMUE,
IOCKOJBKY perucTpainius IMOTOKOB HENTPUHO OT 3Be3[] IpeNcTaBiser co0oii, o
CYIIEeCTBY, eAUMHCTBEHHYI0 BO3MOKHOCTh 9KCIEPHMEHTAJIBHOrO HM3YYeHHS
CTPYKTYPHI UX LEeHTPaJbHBIX oOxacreil. IHTepec K 9T0il 00JMacTH acTPOHOMUU
eme 0osiee BO3pPOC IOCIe HEJAaBHO IIPOBEEHHBIX COBETCKUMM YYEHBIMU TOHKHX
9KCIIEPUMEHTOB, IO-BUAMMOMY YKa3bIBAIOLU[MX HA HAJHUYNE y HEHTPUHO MACCHI
nokos. B pesynbraTe co3manTcsa MpegmoOChUIKY A 3HAYUTENHHOTO YTOYHEHNA
MpeficTaBIeHUN 0 cTpoeHnu BeemenHoil, 06 06pasoBaHUN 1 HBOJIOIUYU raJaKTHK,
0 mpolieccax, MIPOUCXOAAIINX B 3Be37ax, BKaovasa Hame ConHIe.

Ha mporsskeHnu HECKOIBKUX AeCATHIETHN OPHOCTOM (PUBUKM YACTUI] BbI-
COKUX HEPTHil CIAYKUIM KOCMUYECKHUe JY4M, peICTAaBIAIOINe 000 peaTu-
BHUCTCKIE 3apsyKeHHBIe YaCTUIIBI — MPOTOHBI, AApa, Me30HB W TUIEPOHBHI,
BJEKTPOHBI M MOo3uTpoHBL. OHU OBLIM OTKPHITH cBhille O0 JeT Hasam M C Tex
IOp HeNpepHIBHO NMPUBIEKAIT K cebe BHUMaHUe (U3MKOB U acTPOPU3MKOB.

132



ACTPODUINKA

B uccremoBaHHAX KOCMHUYECKHX Jydeil CYLIeCTBYeT ABa HANPABIEHUS —
KocmodusuyecKoe u saepHo-pusnveckoe. Hocmodusuyeckuit acmeKT HeIo-
CPEe/ICTBEHHO CBs3aL MPEKe BCEro ¢ Mpo0IeMoil IPOMCXOKAEeHNA KOCMUYECKUX
Ty4eil — BeChMa CYILIECTBEHHOTO HEPreTUYEeCKOro M MMHAMHYECKOTro (aKTopa
B Me)K3Be3[HOIl cpeje: IO OIeHKAM IUIOTHOCTh MX 3Hepruu B [ajmaxkTuke mo-
pPANKa MJIOTHOCTH KUHETHMYECKOil dHepruu rasa ¥ INIOTHOCTH DHEPTUM MarHUT-
goro moisa. OOCysKmalTcs ABe OCHOBHBIE MOMENU — «BHEUIHSSA», MEeTAaralaKTU-
yecKas, U «BHYTPEHHssA», rajlakTudeckas. B mepBoit mpegmonaraercs, 4TO
4acTUIIBI KOCMUYECKUX Jy4veil mpuxogar B ['alakTURy uU3BHe, BO BTOPOHl — 4YTO
OHH DPOJKJAIOTCA B Ipefeiax Hamreil ['alakTuKM T[pH B3PHIBAX CBEPXHOBBIX,
3Be3[l W BOJIM3M NYJbCAPOB, HAXOQAIIMXCA B 00OJOYKAX CBEPXHOBHIX, M BO3-
MOKHO TaK)Ke — IIPU B3PBIBaX BHYTPHU rajJakTHyeckoro sjapa. B pamkxax Bro-
poil MOMIENM PacCMATPUBAIOTCH [Be PA3HOBUHOCTU: TaJaKTUYECKas MOJEIH C
KBasucepuyecKuM rajo u guckoBas. [jma BeIOOpa MeKmy TalaKTUYeCKOH H
MeTarajJakTHIeCKOil MOmedsAMH He00XO0JUMO BKCIePUMEHTANbHO YCTAHOBHUThH
COOTHOLIIEHNE MEKIY ILIOTHOCTAMH SHEPruu KocMudyecKux ayudeit B [amaxruke
M BHe ee: ecqu B ['aJlakTUKe OHA 3aMETHO BBILIE, TO METATAJAKTHYECKAST MO-
IeJxb MOJKHA OBITH OTBeprHyTa. PemeHue 3Toil mpoGiaemsl GyeT HemocpecT-
BEHHO 3aBHCETH OT YCIIEXOB Pa3BUTUA raMMa-acTPOHOMMUM.

B Cosercrkom Coro3e, HauuHasg ¢ 3aMyCKa HEPBBIX CILyTHUKOB, YAEISIOCH
0onbliIoe BHUMaHHE DKCIIEPUMEHTAILHOMY OIpeleIeHUI0 MHTEHCUBHOCTH, CO-
cTaBa M BapUAlUil TaJaKTUYEeCKUX (MEPBUYHBIX) M COJHEUYHBIX KOCMUYECKUX
aydeil. Boiio uaMepeHO OTHOCHTENBbHOE .COMlEPIKAHUE JIETKUX fAJep, COrIacylo-
ieecs C OIEHKON NPOXOAMMON KOCMUYECKMMHU JyYaMH TOJIIU Me}K3Be3HOrO
Bojopofa (oKoio 3—5 r/cM?); MOMYyYeHBl HEPreTuYecKUue CIeKTPHl PAa3IMYHBIX
rpynn sijiep; BeisABIeH 11-TeTHWl X0 MEePBHYHOr0 KOCMUYECKOTO U3IYYeHUs,
npyrue MOAyJIAnMOHHBIE 3P@EKThl, 3aBUCAILLNE OT COIHEYHON aKTHBHOCTH.

Oxasasioch, 4yTo 11-1eTHUI CONHEYHBI UK HanboJjee CUIBHO CKAa3bIBAETCSA
Ha 4YaCTHMIAX CPABHUTEIHHO MaJBIX DHEPruil, YTo HAXOAUTCH B COTJIACHU C CY-
IIeCTBYIOIUMH IIpefcTaBIeHuAME 0 poau CoJHIA B CO3MaHUU IMOJOGHBIX Ba-
puauuit. O4eBUgHO, N3MeHEHNE NHTEHCUBHOCTH MEPBUIHBIX KOCMUYECKUX Y-
geil BHI3BIBAETCSA HEKOTOPHIMU 00Pa30BAHUAMMU, BEPOATHO, CTYCTKAMH ILJIAa3MbI
¢ MarHUTHBIM II0JIeM, KOTOPHIe ABIJKYTCA 1o paauycy ot CoJHIIa ¢ OIpe/eseH-
HOI CKOPOCTHIO U B TO K€ BpeMsa cMemlaoTcs orHocuteabHo CoNHIA B pe3yilb-
TaTe ero BpalleHUs BOKPYT cBoeil ocu. C 11-meTHMM XO0q0M TeCHO CBA3aH U
PafMaJbHBI TPafeHT MHTEHCHBHOCTH KOCMHMYECKHUX Jydeil. B rogel maxcu-
MyMa COJIHEYHOHl aKTHBHOCTH 4YacTh IEPBHYHBIX KOCMUYECKHUX Jyueil 0CO0eHHO
cunbHO BhIMeTaeTcss u3 CONHEYHOH CHCTEMBI KOPHYCKYJIAPHBIMH IIOTOKAMH,
ncrnyckaeMbiMu ConaneM. Ilo mepe ymamenus or ColHila HHTEHCHBHOCTEH KOC-
MUYeCKHX Jydeil Boapactaer. Ilpu sToM ofgum u Te e usMeHeHusa (HampmMmep,
¢dopOym-cnag) B pasHsix ob6mactax COMHEYHOH CHCTEMBI HACTYIAIOT He OJHO-
BpeMeHHO, a ¢ HEKOTOPHIM CIBUTOM II0 BpEMEHH, B 3aBUCHMOCTH OT PACCTOAHMNA,
Ha KOTOPOM HAXOJATCA TOYKM HaOMIOMEHUA.
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B rompl MUHMMyMa COJTHEYHON AKTHBHOCTU OBLIM OOHApYKeHBI ILIABHBIE
Bapualuyl MHTEHCUBHOCTH KOCMUYECKOTO U3IYYeHHs C MEPHOJOM, COCTABISIIO-
MM OKOJIO 7 MHeil, GIM3KUM K BPeMEHHU PACIHPOCTPAHEHUS CIIOKOIHOTO COJHEY-
Horo Berpa B ColHeyHOii cucreMe. OTH pe3yJIbTATHl ITOKA3aJM, YTO BapHALMU
MHTEHCUBHOCTH KOCMHYECKOr0 HM3JyYeHWUs CBS3aHbl He TOJIBKO C IOSBIEHNEM
MOIIHBIX KOPIYCKYJSAPHBIX MOTOKOB, HO U 00YCJOBIMBAIOTCS MAarHUTHOI 00-
CTAHOBKOII, BO3HNKAIOIIeil B HEKOTOPOII TOUKe NMPOCTPAHCTBA TPU HOPMAJIbHOM
ncTeyeHUM Kopuyckysn u3 CodHIIA, T. e. NPU CIOKOIHOM COJHEYHOM BeTpe.
Mexnay TeM Takme CHOKOilHbIe, NJIABHbIE W3MEHEHNS WHTEHCUBHOCTH IIePBIY-
HOTO KOCMHYECKOTO M3JIy4YeHUs1 ObLIO HERO3MOKHO HAOJIONATH B roAbl, OJIU3KHe
K MaKCHUMyMYy COJHEYHOii aKTHBHOCTH, TAK KaK OHHU 3aTyIIEBHIBAJNCH Ooiee
CHJIBHBIMH U YaCTHIMH BO3MYI€HHSIMH, CBSA3aHHBIMU cO Bemblmkamu Ha ComH-
He. ITH MCCIEeJOBAHUA PACLUINPUIN HAIIK NPEJACTABIEHHS O BapUalUAX KOC-
MHUYeCKHUX Jyueil, B3BAMMOJEHCTBUN X C COJHEYHBHIM BETPOM U OJHOBPEMEHHO
BHECJIU OTpeeIeHHBI BKJIA/ B pelleHue MPOGJIeMBl COTHEUHO-3eMHBIX CBA3EIL.

fAnepHo-pusmyecKuit acmeKT HCCIEJOBaHUSI KOCMHYECKHX Jyueil TecHeii-
muM 00pa3oM CBA3aH ¢ (PU3NKOIl HIeMEHTAPHBIX YACTUI[. ITOT Pa3ies QU3UKA
u3y4yaeT MaTepuio B HaumOojee DIEMEHTAPHOM ee IpefcTaBieHuu. VMeHHo ¢
TMOMOIIIBI0 KOCMHYECKUX Jy4ueil OBLIO OTKPHITO 00JbIIOe MHOT0OOpa3ue TaK Ha-
3bIBAEMBIX «3JIEMEHTAPHBIX» YACTHI[ B NPHPOJie, U3YUYEHH! sfIePHbIE IIPOIECCH,
B KOTODHIX OHU DOKJAIOTCSA, U UX OCHOBHBIE cBoiictBa. [l1s1 Gosiee meTanbHOTrO
N3Y4YeHUS DJIeMEHTAPHBIX YaCTHUI[ U MPOIECCOB UX B3aUMOMEMCTBUA sAepHAA
(u3uKa MCMOJIb3yeT THraHTCKHE YCKOPUTENIU, MO3BOJSAION[Ne ONyYaTh HHTEH-
CHBHBIE TOTOKY NPOTOHOB M APYTHX YaCTHUIl C DHEPTUAMU B COTHH M THICAYU
MILLTHAPOB 3JIEKTPOHBOJBLT. Ho sHeprus sieMeHTapHBIX 4ACTHUIl, BXOAAHINIX B
COCTaB KOCMHMYECKUX Jyyeil, elle HA HECKOJHKO HMOPSMKOB BHIILIE: BCTPEYATCH
yactuisl ¢ sueprusamu go 10'"—10% 3B. Ilosromy KocMuYecKye JTyun MO-TIpesk-
HEMY OCTAIOTCS BAKHBIM JOTOJHUTENbHBIM CPEJCTBOM H3y4eHUs MUKPOMEDA.

CoBpeMeHHbIE TeOpeTHYeCKHe MPeICTABIeHUS O CUIBHBIX B3aUMOEHCTBHAX
3JIleMeHTaPHBIX YaCTHUI] CTABAT Iepe] SKCIEPHMMEHTANbHON (PU3UKOIl pAX BasK-
HBIX 33/1a4, B TOM YHcJe H3y4eHHe 3aBUCHUMOCTU 3(PPeKTUBHBIX CeUeHUil B3au-
MOJIefICTBUA HYKIOHOB C HYKJIOHAMH U CJIOKHBIMU SIPAMH B IIMPOKOM [HAma-
30He Hepruii cranrkupamiuxcs yacrul. OMHAKO IepBUYHOE KOCMUYECKOe H3IY-
YeHUE BBICOKHX U CBEPXBBICOKMX SHEPruil CHJIBbHO MOrJIOIIaeTcs B armocdepe
3eMiu; MO3TOMY €ro MHTEHCHBHOCTH fajke HA BBICOTE IOP CTOJNb Mala, 4TO
NpoBefleHNe COOTBETCTBYIOIUX DKCIEPUMEHTOB KpaiiHe 3aTpPyMHEHO.

Curyanusa pes3ko yJIy4IIUIACH C MOABIEHNEM BO3MOKHOCTH HCIIOJH30BAHUS
KocMuyecKux ammaparoB. Havamo uccieqoBaHuAM 1m0 QM3UKe YACTUI[ BBICOKUX
DHEPTrUuil ¢ MOMOIIBI0 KOCMUYECKHUX CPEJCTB OBLIO MOJOKEHO HA KOCMUYECKUX
craanuax «IIporon» (pumec. 50). Yersipe ciyTHUKA 3TO cepuu GbLIN 3aIMyIEHBI

B mepuox ¢ 1965 mo 1968 r. npu moMou[u CO3MAHHOM K 3TOMY BPEMEHH MOIII-
HOIl paKeTH-HOCHTEJ.
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Puc. 50. Tsxkenulii MCKYCCTBEHHBIA CMYTHUK 3emMnNu AN M3YYEHUs YacTHML, CBEPXBbICOKOM
aHeprum «poTtoH-1»

1 — naHenM CONHEYHOW 3IHEPreTMHECKOW YCTAHOBKM; 2 — repMeTHUHbIH KOpNnyc; 3 — AaTYUMK CHCTEMbl MHAMKA-
UMM NONOXKEHHUA ocen CTaHUMM B NPOCTPAaHCTBE; 4 — sHewHAan OGOHOHKB; 5— AHTEHHblI TenemMe pHyYecKkoro,
PAaAHOKOMAHAHOrNrO KOMMNNEKCA M KOMMNNEKCa BHEWHeTPAEeKTOPHbLIX n:MepeHui; 66— XMMHUYECKMEe MCTOYHMKM TOKa

s mpoBefeHus OGIIMPHOTO KOMILIEKCA HAYYHBIX HCCIEAOBAHWIL HA CHYT-
Hukax «lIpoton» coBerckumu ydyeHbIMHU GbLIA CO3[JaHA YHHKAJIbHAsfg ammapary-
pa. C ee mOMOIIBI0 MPEAYCMATPUBAJIOCH pellleHNe TAKUX 3afad, KaK U3ydeHue
9HEPTreTHYEeCKOr0 CHEKTPa U XMMUYECKOTO COCTaBA YACTUI[ HEePBUYHBIX KOC-
MHUYeCKUX Jydeil B uHTepBane sHepruit mo 10'* 3B, usydenme Heympyrux Bsau-
MOfeiicTBHIl NMPOTOHOB cBepxBbIicOKUX sHepruit mo 10'? 3B, omnpenenenue ao-
CONIOTHO# WHTEHCUBHOCTH M 3HEPreTHYeCKOr0 CIIEKTPA BJIEKTPOHOB BHICOKUX
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9HEePruil, ompefiejieHNe NHTEHCHBHOCTU M DHEPreTUIECKOr0 CIEKTpPa TaJaKkTH-
9eCKHUX raMMa-KBaHTOB ¢ 3Heprusmu Oosabuie 50 MaB.

B sTux ncciemoBaHusAxX GBI NU3MEPEH DHEPreTHUYECKUN CIIEKTP KOCMUIECKHIX
ayueit mo sHepruit O - 10" 3B, BHIABIEHO U3MEHEHHME UX COCTaBA C POCTOM DHEP-
ruu. VsyueHue B3auMOMEHCTBHA MPOTOHOB BBHICOKOI SHEPIHH C ATOMHBIMHU SfI-
paMy MOJTBEPAMIIO U PA3BIJIO IMOJYIEHHOE paHee B KCIHEPUMEHTAX HA ropax
yKasaHue 0 pocre 3(PPeKTHBHOrO CeUeHUs, MPEJBOCXUTUB TEM CAMBIM pPe3yJb-
TAThl, MIOJYICHHBIE BIIOCIEACTBIH HA YCKOPUTEIAX.

C momoupo anmapatypsl cnyTHUKOB «IIpoToH» mpemycMarpuBaicsa Takke
MOMCK HOBBIX (PYHJAMEHTAIbHBIX 4aCTHUI[ C APOOHBIM DIEKTPUYECKUM 3aPSII0M
(kBapKOB). JKCIEPUMEHT MO O0HAPYKEHNI0 KBAPKOB ObLI MHUIMMPOBAH THUIIO-
Te3oit, BeBUHYTOH B 1963 r. amepuranckumu ¢usukamu M. Tenxn-Mannom u
Il Iseiirom. CormacHo 3T0il TUIOTE3e YACTUI[BI, CHIBHO B3aNMMOJECTBYIOI1Ee
C AJpaMHM aTOMOB — aJIpOHBEI, K KOTOPHIM OTHOCAT GAapHOHBI, AHTHOAPHOHBI K
ME30HBI,—COCTOAT U3 TPeX OCHOBHBIX 3JIEMEHTAPHBIX YacTul (U, eCTeCTBEHHO,
UX AHTHYACTHUI) JABYX TUIOB, 00IaAIOIUX PA3HBIMHU MaccaMu U IPOOHBIM BIIEKT-
pUIECKUM 3apsAaoM B —'/se ('/se) u */se (—?*/se), rme e — 3apsajq 3IeKTPOHA.
ITosnHee ObLI TaksKe mMpefJOKeH TpeTHil THI KBapKa — «CTPAHHEBIN» KBapK —
JIs1 06'bSACHEHU S OTHOCUTEIBHO TOJTOKUBYI[UX aJPOHOB, BIiepBble 0GHAPYKeH-
HBIX B KOCMHUYECKHUX JydYax U MOJYYMBIIMX HA3BAHME CTPAHHBIX 4acTHIl. XOTS
Bpems ux kusHH ~107'° —10~% ¢, oHO MHOrO GOJIbIIE XapAKTEPHOTO BpeMeHU
cusibHOro B3amMmopeiicTsusa, 107 — 107 ¢. M3 pasnuaubpix KOMOMHAIUA DTUX
TpeX THUIOB KBAPKOB TEOPETHMYECKH MOKHO IOJYYUTH BEeCh CIIEKTD aJpOHOB,
KOTODHIX B HACTOsIee BpeMs H3BecTHO yike okoio 200, u mocrpouts dpynga-
MEHTAJIbHbIE €OCTABHBIE YACTH AAPA — MPOTOHE U HEHTPOHBHIL.

Jra TUIIOTe3a OTpPa’kaeT TEHJEHIUI0 COBPEMEHHOW MUKPOPU3MKH €O37aTh
eIUHYI0 TEOPUIO CTPOEHMS MaTepuu, HAUTU «CaMble JeMEHTAPHBIE» YaCTUIIHI,
U3 KOTOPHIX MOKHO OBLIO OBl ONpEeNATh MacChl U OCTAJNbHBIE IapaMeTpHI Cy-
IeCTBYIOIIUX CY0ATOMHBIX YACTUI[ B Npefelax OTHEeNbHBIX I'PYII, T. €. IIO-
CTPOUTH cBoero poxa anayor Tabmunst [, M. MengeneeBa oy XuMUYECKUX iie-
menToB. IloaToMy fmaHHas mpoGieMa u3BecTHA B JIMTepaType ellle IOJ Ha3Ba-
HUeM CIIeKTPa MacC WM TPeTheill CIIeKTPOCKOIIMHM.

B 3emHBIX TaGopaTopusX OCHOBHBIMHU KCIIEPMMEHTAJbHBIMH METOJAMH 06-
HapY’KeHUs KBapKOB Obla 60MOGapANPOBKA IIPOTOHOB 9aCTUI[AMU BHICOKHMX dHEp-
TUil 13 yCKOpUTeel M KOCMIYeCKIMH JIYy9aMU ¢ IOCIeqyolei perucTpamnuei
TUIIOTeTUIECKOTO HocuTeas ApoOHoro 3apsga. OgHako, HeCMOTPA Ha BCIO dlle-
TaHTHOCTH TEOPUH, MO3BOJUBINEH yAMBUTEIBHO IPOCTO ONMMCATH METallll CTPYK-
TYpPH! a[POHOB, YCUINA DKCIIePIMEHTATOPOB B PA3IUYHBIX JaGOPaTOPUAX MUPa
He mpuBesu Ik yenexy. He Obuin o0Hapy KeHBI KBAPKU U B KOCMUYECKUX JTyuax,
PerncTpupoBaBIIMXCA KaK HA yPOBHE MODPs, TAK M HA ropax.

Cospanue mpubopa ays o6HAapy’KeHNA KBapKoB Ha cmyTHmkax «IIporom»
noTpe6oBajo paspaGOTKU CHEeNUAIbHBIX IIPONOPIUOHATLHBIX CYETYNKOB GOJb-
woii wromanu B 0,4 M°. B mpuGope GbliI0 Hcnonb3oBano 12 TaKMX CUETUMKOB,
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yTOOBI PE3KO CIU3UTH BEPOATHOCTH MMHUTAIMM KBAaPKOB HPOTOHAMHU IEePBHYHBIX
KocMuyecKux jgyueil. Tem He MeHee 00HAPY’RUTH KBapKHU TaKe He yAAJIOCh.

Ilo-BumuMoMy, TIOJyUeHHBIE OTPUI[ATEAbHBIE PE3yIbTAaThl HE ABJIAIOTCH CIY-
Ja@HBIMH M He OTBEPralT HAen KBapKOB, KOTOpas 3a MOCJeJHHE TOMBI HAXO-
nuT Bee Goxbliie mpuBep:keHieB. CorilacHo pa3BUBaeMbIM ceifuac IpeaCTaBle-
nuAM B CHIIy (PYyHAaMEHTAJILHOCTH KBAapPKOB MX HEBO3MOJKHO OTHEIUTH OT 00-
pasyeMBIX UMH aIpOHOB (3TO TaK Ha3bIBaeMOE «HEeBbLIETAHHE KBAPKOBY ), U II0-
D)TOMY OHHM HeOOHApY)KuMbl B mpuHIume. Teopus momyuymia JadbHeilIee
cephe3Hoe pasBHUTHe 0Jarolaps BBEAEHHIO MOHATUS CBOEro pojia MpaBuUJa OT-
00pa, COrJIaCHO KOTOPOMY KaiK[blil TUI KBAaPKOB 00JaJaer TpeMs 0COGEHHOCT-
Mu, Ha3bIBaeMbIMU I[BeTaMu. llepeHocunKY 1[BeTa, HA3BAHHBIE TJIOOHAMU, Ipe/i-
OTIpefieIAIOT AOMYCTUMble KOMOWMHAIIUY KBAPKOB ITpu 00pa3oBaHuU Gojiee KpyI-
HBIX gacTull. B pamMkax 3Tux mpefcTaBieHHl HAMETHJIOCH CXOMICTBO IPUPOMIBI
CHJIBHBIX (AJEpPHBIX) M cJa0bIX B3aUMOJECTBHil, KOTOpble IPOABIAITCA Ha
ypoBHe HamGomxee QyHmaMeNnTaJbHBIX YaCTUI[ — KBAapKOB U JenToHoB. IloMumo
3TUX B3aUMOJEICTBUIl B NpUpoOJe, KaK M3BECTHO, CYLIECTBYIOT ellle ABa THIA
CUJI — IPABUTAIMOHHEBIE, ONpelelAIINe CTPOeHHEe MAaKpPOMHUPA, U 3JIEKTPO-
MarHuTHBIE, ONpeNiesIAIINe CTPOeHNe aToMOB W MoJeKyJa. U Bce oHHU, IO-BHU-
IUMOMY, OOBEeUHSAIOTCA HEKOTOPHIM OOIIMM CBOWCTBOM, JIEKAIIUM B OCHOBE
eJJUHOII TeOpUH IOJIA.

3HauNTENbHEIM yCOBEPUIEHCTBOBAHUEM TEOPUH, IPUBEJIINM K eile 6oJb-
meil CTPOHHOCTH B MEpe DJIEMEHTAPHBIX YaCTHI[, ABUJIOCH BBEeeHUEe NMOHATHS
YEeTBEPTOT0 THUIIA KBAapKa, KOTODHIN OBLI- HA3BAaH «OYAapPOBAHHBIM». DBayKHBIM
MOJKpeIllleHueM DeaJbHOCTU ero CYILIeCTBOBAHMUA M BMeCTe C TeM O0OCHOBAH-
HOCTH HOBBIX TEOPETHYECKUX IOCTPOEHHUIl CTAJ0 BKCIEePUMEHTAILHOE OGHApY-
KeHHe I[eJIOTO ceMeiicTBa HOBBIX afpoHOB. IloM06HO MO3UTPOHUIO, COCTOAILEMY
U3 BIEeKTPOHA I IO3UTPOHA, TH YACTHIIHI, MpeJCKa3aHHble HOBOH Teopuei u
NOJyYNBIIMe Ha3BaHHeE ceMeiicTBA «JapMOHMI», MPEACTABIAIOT c0o00il pasiuy-
HBIe CBA3aHHbBIE COCTOSHNA OJHOTO 0OYaPOBAHHOTO KBAPKA U OJHOTO 0YapPOBAH-
HOTO aHTHUKBapKa. BeLIN OTKPHITH 04apoBaHHbie [[-Me30HBI, COCTOAIME U3 0Ya-
POBaHHOIO KBapKa (aHTHKBapKa) M OGBIYHOTO aHTHKBapKa (KBapKa).

ITocrpoenne Teopuu CTPYKTYpHI MHKDPOMEpA elle JAJeKO OT CBOEro 3aBep-
IeHnsA 1 norpedyer 60JBIMINX YCHIU YYeHBIX MHOTHX cTpaH mupa. HeoGxomu-
MOCTB IIPOJBUEHUs B 00JIaCTh Bce 60Jiee BHICOKMX DHEPTHUil ¢ Ledbo HCeaef0Ba-
HUii TUIIOTETHYECKHUX YaCTUI] TpeGyeT CO3/aHNsA HOBOTO IOKOJIEHU YCKOPUTeJei,
4TO CBA3AHO ¢ GOMBIIMMHU 3aTpaTaMu. Pa3BuTHEe KOCMUYECKOH TeXHUKH U MeTo-
MUKA QU3UYECKOTO IKCIEPUMEHTA II03BOJHUT IPOBOAUTH B KOCMHUYECKOM ITPOCT-
PaHCTBE [eTaJbHOe M3y4yeHHe IPOIeCCOB B3aMMOMECTBUA YACTHUI] CBEPXBHICO-
KUX BHEPTUA ¢ aTOMHBIMH A/IPAMHU, CJIOKHBIX SIEPHBIX CTPYKTYP M COCTaBa ca-
MUX KOCMUYECKHX JIyyeil oueHb GONBINON PHEPruu. ITH WCCIEJOBAHUA NATyT
uH(OPMAIUIO O CTPOEGHMH MAaTePHH ¥ OJHOBPEMEHHO O TMIAaHTCKHX B3DHIBHBIX
nporeccax, npoucxopamux Bo Beemennoit. Ha atom myTu mameuaeTcs Han6oas-
uice cOMMyKeHHe B N3yYeHUH IPOGIeM MaKpO- 1 MUKPOMUDA.
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ITocne zamycka IepBOIro MCKYCCTBEHHOTO CIYTHHKA M HAYABIIETOCA Pas3BHU-
TUS UCCIeJOBAHUII OKOJ03€MHOr0 IMPOCTPAHCTBA HOBBIM IIArOM SIBUJNCH ITOJIE-
THI YesJoBeKa B KocMoc. llepBrlil mcropumyeckuii momer B kocmoc IOpus Amek-
ceeBnya ['arapmHa craj BaKHEIIINM peIIAOIIMM 3TAlOM B OCYLIECTBIEHHH
OyoyIIuX Me;KIUIaHeTHBIX IIepesieTOB — MHOTOBEKOBOI MeUTHI UeJIOBEYEeCTBA.

Ha nyru ocymiecTBieHus mepBoro moJjera 4ejoBeKa B KOCMHUYECKOE IIPO-
CTPAHCTBO 33 KOPOTKHUI CPOK OBLIN NMPEOJONeHbl cepbe3Hble HAyYHBIE U TeXHU-
yeckune TpyaHoctu. Brina co3manHa pakera-Hocuredb «BocTok» s HameKHOrO
BHIBOIAa Ha OPOUTY KOPaGIs-COYTHHKA BECOM B HECKOJBKO TOHH; pa3paboTaHbI
cucTeMsl, obecmeynBapoInye npeGbIBaHIe B KOCMUYECKOM Kopabie KOCMOHABTA,
HOfIBEpramlerocsi GOJBIINM Heperpy3KkaM BO BpeMs B3leTa M MOCAJKU, HAXO-
IALIErocs B COCTOSHUU HEBEGCOMOCTH, B YCJIOBHUAX HOBHIINIEHHOI paguanmuu u
MOYTH MOJHOTO BaKyyMa BO BHelHeil ¢peme. Briiu cosmanbl cucTeMbl cycKa
1 TI0CAJKH Kopabus Ha 3eMiIio.

Takue PaKTOPH KOCMIYECKOTr0 MOJETA, KAK Meperpy3Ku U BUOpamuu, Mor-
U GBITH JOCTATOTHO XOPOLIO MCCIEefOBaHE B aboparopusx Ha 3emuae. Uro ke
KacaeTcsi OpPraHU3Ma YeJoBeKa B YCIOBUAX HEBECOMOCTH, TO B JIaGOpPAaTOPHBIX
YCIOBUSAX TAKO€ COCTOSHIE MOKHO OBLIO M3y4YaTh TOJBKO KOCBEHHBIM IIyTeM
U TOJY9IUTH JUINDb OTpaHMYeHHBIe NaHHBe. KparkoBpemennas (me Gomee Mu-
HYTHI) HEBECOMOCTH pealin3yercs IPH MaHeBpax Ha camoiere. B TeueHune psaga
JIeT TTPOBOAMINCH MCCIeOBAaHUSA Ha JKUBOTHHIX (CHadYalla Ha paKerax, a IIOTOM
HpPH MOJIeTaX HA CHYTHUKAX), 9TO JAJT0 GOTATHIA HAYIHBI MaTepHal.

Boapmne Tpe6oBaHusA MpeABABIAINCH K aBTOHOMHBIM cucTeMaM obecrede-
HUA KU3HEeATeIbHOCTH — KOHJUIIMOHNPOBAHUA U PereHepamuu BO3Ayxa, Tep-
MoOperyJaupoBanus. Bce aTu cucTeMBl HOMKHBI paboTaTh aBTOMaTHYECKH, IIOJ-
Iep/RUBasg yCJIOBUA B KaOuHe KOpalJs, IpH KOTOPHIX KOCMOHABT MOT ObI HOD-
MaJbHO JKUTH U paboTaTh B TevyeHHe HeCKOAbKUX cyToK. CrokHoil 3apmaueit
SIBUJIOCH CO3[aHMe cIienualbHOTOo ckadaHIpa AJIA KOCMOHABTA, 00eCcIednBaIO-
I1ero HeoOXOJMMbIe YCIOBUA AJsA GJIAromoJyYyHOro 3aBepLUIEHUs 0JeTa B CIy-
9ae pasrepMeTH3aIuu KOpabJis.

IIpnanunuansHO HOBBIE 3afaYU peIIANUCH NPH CO3TAHUM CHCTEM, HE0GXO-
OUMBIX JUIA YIPaBIeHHsA KopaGjaeM B IojeTe W IIPU BO3BPAIIEHUH HA 3eMII0.
Uro0B He yBeaMIUBATH BeC KOpaOis B JECATKU pa3, ero TOPMOKeHUe Ipu
CIycKe Ha 3eMI0 B OCHOBHOM JO/UKHO OBITH 00ecredeHO 3a CUeT a3pofuHaMu-
YeCKOT0 cOmpoTuBieHus B atMocdepe. Taxas cxemMa um OblIa IPUHATA IS KO-
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Puc. 51. Pakerta-HocuTtenb «Boctok»

pabueii-cmyTHUKOB. TOpPMO3HOII peaKTHBHBI JABUTAaTeNb CcO00IIAT Kopabiio
OTHOCUTEIbHO HeBGOJbINOH MMITYJbC, 9TO0B YMEHBIINTEH €ro cKopocTh Ha 150—
200 m/c. ITocae cxoga ¢ opOuTHl KOpaGib OCYIIECTBIAN CIIYCK IO GajHCTHIe-
CKOI TPAeKTOPUH, TOPMO3WJICA B IJIOTHBIX CJIOAX aTMOCQepsl, U Ha [03BYKOBOR
CKOPOCTU Ha BBICOTE MOPSAAKA 7 KM BCTYIAaJa B [AeiicTBUEe MapalIlOTHAsA CHCTEMA
npuseMmieHus. TOpMO3HOI UMITYJIbC MOAOHPAJICH TaK, ITOOBI HA TPAeKTOpUHI
CIIyCKa Ieperpys3Kd IpH TOPMOKeHHH B atMocdepe He MPEBHIINAIH JOMYCTH-
MBIX [JI YexoBeKa. [l 3aI(uThl KOCMOHABTA OT BBICOKMX TeMIIepaTyp, pas-
BUBAIOLU[UXCA MPU a3POJUHAMUYECKOM TOPMOKEHHH, IIOBEPXHOCTh KaOUHBI KO-
pabiisa 6pLIa CHAOKeHa TeIIO3aIlINTHRIM HOKPHITHEM.

C MOMeHTa BKIIOUEHHS [BHTAaTeIbHON YCTAHOBKU 0 IPU3eMJIeHHS KOPabIb
nposeras oroio 8000 kM B tTedenue mpumepro 30 muH. Ilpusemiaenue Kocmo-
HAaBTA B IEPBHIX IOJETAX OCYIIECTBISIOCH KATAMyJbTHPOBAaHUEM W3 KOpalis
C MOCJEAYIOLUIMM CIYCKOM Ha MapallioTe, a B HaJbHEIIeM — B caMOM Kopalie
C UCIIOJIH30BAHNEM CHCTeMBI MATKOI mocagku. Bes cucrema ynpasisiemoro 6ad-
JINCTUIECKOTO CITyCKa W Mpu3eMjeHusA Oblia pa3paboTaHa TakuM oOpasoM, 9TO-
Obl 00ecmeunTh MOCAJKYy B PACUYeTHYIO TOYKY € TOYHOCTHIO [0 MECATKOB KHJO-
MEeTPOB.

Tpexcrynenuaras paxera-Hocutenb «Boctox» (pue. 51, 52) cocroutr u3s
mectu OJOKOB ¥ TOJOBHOrO OOTEKATeNs, KOTODPHIM 3aIUIaeT KOCMHYECKHil
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Puc. 52. Paketa-HocuTenb «BocTok» Ha CTapToBOM NO3MUMM
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KOpaliIb 0T aspOAMHAMUYECKUX HATPY30K B ILIOTHBIX CIOSAX atMocdepsl HA aK-
THBHOM yuacTKe mosera. IlepBass 1 Bropas cTymeHH paKeThl BKIIOYAKOT B cebs
LEeHTPANbHBI ¥ 4YeThIpe OOKOBBIX OJIOKA, TJe Pa3MeIeHBI }KUMAKOCTHBIE pPeak-
TUBHBIE JBHTATENU; TPEThS CTYIEHb OCHAIIEHA CAMOCTOATEIHHBIM [[BUTATEJIEM.
O6mas mauHa pakeTrsl — 38 M, ee quaMerp y ocHoBaHus — Oosxee 10 M. Kocmu-
yeckuit Kopabmab «Boctok» (pue. 53) coCTOMT W3 IBYX OCHOBHBIX 4YacTeil:
CIIyCKaeMoro ammapara ¢ Ka0MHOH KOCMOHABTA, IJle HAXOMUTCS KOCMOHABT H
Bce cucTeMbl o0ecleyeHUs KU3HENeATeNbHOCTH, U HPUOOPHOrO OTCEKA, B KO-
poM pasMelaeTcs OCTANbHOe GopToBoe oOopymoBaHme. Ilpu BxoKmeHHHN KO-
pabiA B IIIOTHBIE CJIOM aTMOC(ephl CIyCKAaeMBblil ammapar OTHeNseTcs OT IIpU-
OOpHOro OTCeKa, KOTOphli cropaer. Takoe KOHCTPYKTHBHOE pelleHHE OKa3a-
JI0Ch 0Y€Hb PAIHOHAIBHBIM M BBHITOMHBIM B BecoBOM oTHomeHuu, CrryckaeMsrii
anmapar uMesx ¢gopMmy mapa guamerpom 2,3 M u Maccoit 2,4 t. B ero xopmyce
OBLIO CMIETAHO TPU WUTIOMHHATOPA, 3aKPHITHIX KAPOINPOYHBIMHU CTEKJIaMU. 3a-
mac MUINM, BOXBI I pereHepalloHHBIX BelllecTB OBLT paccuutaH Ha 10 cyTok.

Cozganue Kopabueii-CIIyTHUKOB MOTPeGOBANIO GOJMBLINX YCHJIWIL, IIMPOKOTO
MPUBIEYEHUS PA3IMYHBIX HAYYHBIX U KOHCTPYKTOPCKUX opraHusanuil. CosHa-
HYe BeJIMYUs L[eJIN ¥ ymopHas paboTa MO3BOMUIM UM pPELINTH BCe 3aJa4yl B
KOPOTKHUI CpOK, u ye B mMae 1960 r. Hauanuch dKCIEPUMEHTAIbHBIE 3aMyCKA
Kopa0Jeii-CIyTHUKOB 0e3 4yesoBeKa Ha 0OpPTY, KOTOpPHIE MPOBOMILIMCH 10 MapTa
1961 r. Ha GopTy BTOPOTO0 KOCMHYECKOr0 KOpaOIsA-CILyTHNKA HAXOMIUCH KH-
Bble cymiectBa — cobaku Benka m Crpenka, BmepBhle COBEPUIUBIINE CYTOYHBII
MoJIeT B KOCMOC U GJIaTrOIONYYIHO BO3BPATHBIINECS Ha 3eMIIIO.

Boabuioit sk¢nepuMeHTAIBHBIN MaTepual, MOJNYyIeHHBI IPH MOJeTax Iep-
BBIX KOCMHYECKHUX KOpalieil-CIyTHUKOB, IPOBEpPKa B moJieTe paGoTHl BCeX OC-
HOBHBIX CHCTEM, BKJIIOYAas CHCTeMbl BO3BpallleHHs HAa 3eMJII0, MO3BOJHIU CO-
BETCKHAM YY€HBIM H KOHCTPYKTOpaM HNpPHUCTYNHUTH K CO3JAHUI0 KOpabas s
mojeTa 4yeloBeKa B KocMoc. B pesyabrarte GoabIION M HAampsiKeHHOIT paGoThI
ObLI co3aH KocMHuuecKuil Kopabmb «Boctok». B mapre 1961 r. Obuiu mpose-
OeHBbl [Ba MOCJAeJHUX KOHTPOJBHBIX HYCKa 9TOro Kopabmasa. B srtux myckax B
Kpecile MUJI0TA pasMelajicsa MaHekeH. Kpome Toro, B kabuHe HAXOQUIKNCH MOJ-
ONIBITHBIE JKUBOTHBIE,

Hazamoch, Bce ObLIO TmaTeabHENIIMM 00pasoM INPOAYMAaHO U IPOBEPEHO.
M 1eM He MeHee TocJe BceX 3THX OOJNBIINX HAYYHBIX M Ja0OpPaTOPHBIX palor,
[mocje 3amyCKa psAfa COYTHUKOB C KUBOTHBIMU M PA3JIMYHBIMU JAaTIMKAMHA
IEePBHII TOJIeT YeJI0BEKA BCe jKe Taui Kakue-1o 3aragku. He Bce Mo)KkHO mpep-
BuIeTh, uyTo cayuutcsa B kKocMmoce. I mostomy C. II. HoponeB u Bce Te, KTo
HemoCpPeJCTBEHHO Y4YacTBOBAJ B IOATOTOBKE II0JIETA, UCIBITHIBAINA OOJbLIOE
BoiHeHue, HakanyHe mosera mepBbIil KOCMOHABT IJIAHETHI, UM KOTOPOTO BCKO-
pe obmeresio Bech MHUp, KPeIKO CIaJ, a co3faresb Kopabuas «Boctor» mposed
TPEBOKHYI0 HOUb.

12 ampens 1961 r. B 9 u 07 mun no MockoBckomMy Bpemenu B CoBeTcroM
Coro3e OBLT JaH CTApPT [HEPBOMY IIOJETY YeIOBEKA B KOCMHYECKOE MPOCTPAHCTBO.
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Puc. 53. Kopabnb-cnytHuk «BocTok-1» M BHyTpeHHee ycTpoiHcTBO ero KabuHel
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Puc. 53 (npoanonxenue)
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FOPUA ANEKCEEBMY
rArAPUH
(1934—1968)



NMUNOTUPYEMBIE MONETHI

BAJIEHTMHA BJIAAMMMUPOBHA
TEPELLUKOBA



NMMNOTUPYEMBIE NONETHI

Ha op6urty Bokpyr 3emiin ¢ mMOMOIIbI0 paKeTh-HOocuTeds «Bocror» ObLI BHI-
BelleH Kopalab-cnyTHUK, muaotupyembrii rpasknanunaom CCCP, kxommyHmcrom
IOpuem AunexceeBumuem IarapunpiM. OOmas Macca Kopabis-cnyTHUKA 6es
mocJeqHe#l CTYIeHN PaKeThI-HOCUTEJA cocTaBiasna 4725 Kr. Bricora mepures
opbutsl paBHsmack 181 kM, BeicoTa amorest 327 KM, HAKJIOH OPOUTHI 1K SKBATOPY
64° 57’.

Hopa6ap-cnytauk «BocTok» coBepiimi oguH BHTOK BOKPYT 3eMJIHM 3a Bpe-
Ma 1 u 48 MuH u GiaaromosxyyHo mpusemiamics Boausu gepeBHu Cmemnoska Ca-
paToBCKO#l 006JgacTu. ITOT OJUH BUTOK HUKOTJAa He OymeT 3a0BIT UeOBEUECT-
BOM.

IToner kocmonasra 0. A. 'arapuna OTKpPHLI 5py IMPOHUKHOBEHUS Ye/0Be-
Ka B KocMoc. OH sABWICS pe3yabTaToM 0OJbIION PaGOTHI MO U3YYEHUT0 HOBBIX
ABJIEHUIT U 10 TPEONONEeHUI0 OOJNBIINX TPYAHOCTEH TEXHMYECKOTO XapaKTepa.
On OblI mWIaroM B Heu3BeflaHHOE, NMEPBHIM IIATOM, KOTOPHIA Bcerjga TpyAHee
Bcero caetath. Ero Oiectsinee 3aBeplieHHe OTKPBLIO IINPOKUN MYTh Yel0Be-
9eCTBY B HeOOBATHBIE HPOCTOPH Bcenennoil. 12 ampens eXerogHo oTMevaeTcs
Temepbh Kak BceMupHbIil 1eHh aBUAIIUN U KOCMOHABTUKM.

IlepBBlit KOCMHUYECKUI IOJIET BCENMI YBEPEHHOCTH B IPABUJILHOCTH U Ha-
IeKRHOCTHU IPUHIUIIOB, II0JOKEHHBIX B OCHOBY pasBUTUA KOcMOHaBTHKH. Bekope
OBLT OCYIECTBIEH PAM Bce 0oiee MPOMOJIKUTENbHBIX KOCMIYECKUX IIOJIETOB II0
OK0JI03eMHBIM opOuTaM. CyTOYHBIH IOJIET BOKPYr 3eMId COBEpILIMI KOCMO-
HaBT I'. C. Turos, B TeyeHHe Tpex CYTOK MPOMONIKALCA COBMECTHBIN IPYIIIOBOM
moser KocmoHaBToB A. I'. Hukonaesa u II. P. ITomoBuua.

B urone 1963 1. Gour coBepuen Muorocytounsiii moser B. @. BeikoBckoro
U nepBoii ;keHIUHBI-KocMoHaBTa B. B. Hukomaesoii- TepemkoBoii; X coBMeCT-
HBIN moJeT mpopossKaicsa 6osnee 70 .

ITocne ycmeumrHnbIx OMUHOYHBIX W TPYIINOBHIX IOJNETOB Kopaljeii-CIIyTHUKOB
B CoBerckom Colo3e Havaduch paGoOTHL IO CO3[AHUI0 MHOTOMECTHOTO Kopaliis
«Bocxom». 1o moTpeGoBano madbHENIIEr0 YCOBEPUIEHCTBOBAHUA KOHCTPYKIMU
Kopabusg-conyTHuka. B uwacTHoCTH, OBUIM 3HAYMTENBLHO YJIYYIIEHBI CHCTEMBI
KOHJUIMOHNPOBAHNUA M pereHepalMy, IOBBIIIEHA HAJEKHOCTh TepMEeTUIHOCTU
KOpabJisi, 4TO [Jajl0 KOCMOHABTAM BO3MOMKHOCTH OJ0MTHCH Ge3 3aIUTHBIX CKa-
danapos. TopmosHas fgBUraTeldbHass yCTaHOBKA ObLIa 3aAyGIupoBaHa, U elle
Oolree TIIaTeIbHO OTpaGeTaHa cUCTeMa MATKOM IIOCATKIL

IToner na xKopa6ae «Bocxon-1» kocmonastos B. M. Homaposa, It. II. Deox-
tucroBa u B. B. Eroposa mpogBunys Bmepej mpoGieMy OCBOGHHS UYeJOBEKOM
KOCMUYEeCKOTO NPOCTPAaHCTBAa. BIiepBhle B KayecTBe UYJIEHOB DKUIAaxka Kopabis
B KOCMoOce TOOBIBAaIN MHKeHep, yueHslid ¥ Bpad. OHU mpoBesu HCCIeJ0BATENb-
cKkue paboThl, uMeBIINe GOJBIIYIO IEHHOCTh [AJA JajbHeiillero pasBUTHSI KOC-
MoHaBTHKHU. [loeTsl KOCMOHABTOB IO3BONMIN TONYYHUTH MHOTO BajsKHBIX JaH-
HBIX 0 paboTe pasanMuHBIX cHCTeM Kopaljisa B KocMoce, M3Y4YHTh pAfx (pusmue-

CKUX ABJEeHUIl B HeM, HOJYy4IUTh (PoTorpaduu MOBEPXHOCTH 3eMiau ¢ GOJIBLINX
BBICOT.
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Kocmonast A. A. JleoHoB B oTKpbITOM KOCMOCE
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18 mapra 1965 r. GbLI coeaH IPUHIUINAILHO HOBBII IIAT B OCBOGHUH KOC-
Moca. Ha opbury Obln BhiBefieH Kopabab-cnyTHUK «Bocxon-2», muioTupyemsrit
nerunkamu-Kocmonasramu II. . Beasessim u A. A. JleoHoBeiM, u uepe3
1,5 4 mocJie HavaJa moJieTa KOCMOHABT JIGOHOB OCYILECTBIJI BBIXOJ U3 KOpaOis
B OTKPBITOE KOCMHMYECKOe IIpPOCTpaHcTBO. B Teuenme 20 MuUH B CIIEIUAILHOM
ckaaH/ipe ¢ aBTOHOMHOII CHCTEMOIl JKU3HEe00eCIeueHNA 1 PaJHOCBA3BI0 OH Ha-
XOJUJICA B OTKPBITOM KOCMOCE, BBHINOJNHAA MPEIyCMOTPEHHbIE IIPOTPaMMOIl OIle-
pamun. OcylecTBieHre 3TOr0 3KCIepUMeHTa IoTpeboBaio euge Oosee rayGo-
KOTO U3yYeHHs PU3NUeCKUX YCIOBHIl B KOCMHUECKOM IPOCTPAHCTBE, CIEI[HAb-
HBIX KOHCTPYKTOPCKUX pPeLIeHWil MPU CO3JAaHUU CHUCTEMbI ILI030BAHUSA, YTOOBI
o0ecreunTh BBIXOJI KOCMOHABTA M3 Kopalus Ge3 ero pasrepMeTH3alluH.

Beixon yesoBeKa B OTKPBITHII KOCMOC MMeJI OTPOMHOE 3HAUeHHe [JIA BCEro
JAJbHEMero pasBUTUsg KOCMHUYECKHX moieToB. OH OTKPBLI HOBBIE BO3MOJK-
HOCTU [JIA IPOBEJEHUS PAa3JUYHBIX PAbOT HEIOCPEJCTBEHHO B KOCMHYECKOM
NPOCTPAHCTBE, IIMPOKNE IEePCIeKTUBH A MAJIbHEHIero OCBOEHHS KOCMOCA.

Basxnoe MecTo B mporpaMMe I0JIeTOB B KOCMOCE C CAaMOI0 Hayaja OTBO-
OUJIOCH BOIPOCAM MAaHEBPUPOBAHUA, CONIIKEHHA M CTHIKOBKM KOCMUYECKHMX
ammapaToB ¢ IeJbl0 CO3JAHUs JIUTEIBHO AEMCTBYIOLUINX OPOUTATIBHBIX CTAH-
OUif 1 B MEPCIEKTHBE MOHTAKa KPYIHBIX OPOUTAJILHBIX KOMILIEKCOB M MeEJK-
naHeTHHIX Kopabieil. IloaTamHo pemas 3Ty ciI0MHYI0O IpoGieMy KOCMOHAB-
THKW, COBETCKUE YuYeHble M WMH)KeHephl 3amycTuiaud B Havaie 60-x romos
manespupyomue cunytauku «Ilomer-1» u «Ilosmer-2», mBaasl ycmemno ocy-
LIECTBIUIM HKCIEPUMEHTH [0 aBTOMATHYECKOM CTHIKOBKE HA OKOJIO3€MHOIl Op-
oute cnytHukos cepuu «HKocmoc». 3anyck «Cowsa-1» B ampeie 1967 I. OTKPBLI
HOBBIil 3TAIl B Pa3BUTHH MUJIOTHPYEMBIX TOJETOB.

B mosnere munotupyembix kKopabieit «Cow3s-2» u «Coiw3-3» oTpabaThiBagIuCh
MPOIECCHl U CHCTEMBI PYYHOTO YIPABJEHUA NPU B3aMMHOM MAaHEBPUPOBAHUI
KOCMMYEeCKNX ammaparoB, a B ausape 1969 r. Gelra cosmana mepsas B Mupe
SKCIepUMeHTaJIbHaAg KocMuueckasas craHmusa «Cows-4» — «Cows-5» (puc. 54)
¢ kocmonaBramu B. A, IlaramoseiM, B. B. BoabinossiM, E. B. XpyHoBbiM 1
A. C. ExnceeBbiM u ocyliecTBIeH Nepexo] KOCMOHABTOB M3 OJHOTO KOpadis
B Apyroil uepes OTKPBITHIA KocMoc. CIIOKHBIA KOMILIEKC MOCJIE[0BATENbLHBIX
omepanuii BKJA0YAX B ce0A B3aMMHBII IIOMCK alIapaToB C IIOMOINBIO pPajio-
CHCTEMBI HaBe[eHWUsA, U3MepPeHHe IIapaMeTPOB UX OTHOCUTEIHHOTO BUIKEHMNS,
ompejieieHNe JMHUUA BU3MPOBAHUA U OCYLIECTBJIEHUE CONMIKEHUA 10 PacCyu-
TAHHBIM BeJIMYMHAM YIPaBJIAIUX Bo3aeictuil. [liasa sToro BHavame MCIONb-
30BaJIach [BUTATEeNbHAs yCTAHOBKA MHOTOKPATHOTO JeifCTBUs, a HAYMHAA IIPU-
oausurenpuo ¢ 300 M — gBUraTeNM Malloil TArU, paboTa KOTOPHIX obecreuunBaja
OTHOCHUTENHHYI0 CKOPOCThH ammapatoB mpu Bcrpede okoso 0,5 m/c. Ilocae mpu-
YaMBAaHUA W B3aUMHOTO MEXAaHMYECKOTO 3axBaTa Kopalbieil IIpOU3BOJUIOCH
HX JKeCTKOe CTATMBAHME U COE[MHEHUe 3JIeKTPUYECKUX pas’beMOB, a BCJe] 3a
TeM NPOBEPKA JJIEKTPHYECKUX Ilellefl m repMeTHUYHOCTH coefguHeHus. ['pymmo-
Bble U OJUHOYHBIe mOJeTHl 1o mporpamMme «Coio3» mMo3BOJHIN O0TPAGOTATH 3TOT
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Puc. 54. Mepsas 3kcnepumeHTanbHas opbuTanbHas cTaHuMs, co3faHHas Ha 6Gase kopabnei
«Coto3-4» u «Coro3-5»

HOBBIIl KOCMMUYECKHMH KOpaGibhb M HAKONHUTH HEOOXOMMMBIN ONBIT IJA OCYyIIe-
CTBJIEIIMA Pa3HOOGPA3HBIX CIOKHBIX ONEpaluil Ha opOuTe NMpPH AKTUBHOIl mes-
TEJNbHOCTH YeJIOBEeKa.

Kocmuueckuii KopaGib CHPOEKTHPOBAH KAaK MHOTOIEJIEBOM OPOUTANbIIBIMA
MIIOTHPYEMBIH ammapaT [IMTENbHOTO MeCTBUA, CIyKAlUi A pelIeHHs ca-
MOCTOHTEJIbHBIX NIAYYHBIX M TeXHHYECKUX 3afad, 0OTPaGOTKU IPUHIIMIIOB CO3/a-
HHUA OpOUTANLHBIX KOMIUIEKCOB M HCIOJB30BaHUA B [JajbHeillleM B KayecTBe
TPAHCIOPTHOTO KOpPaGisa MpH MojieTaX KOCMOHABTOB HA KPYIIHbIE IJIUTENbHO
meiicTByoIe opouTaJIbHbIE CTAHI{UH.

Kopa6abr «Cow3s» (pue. 55) cocrouT mM3 Tpex OCHOBHBIX MopyJieii: opOu-
TAJBLHOTO, MPUGOPIIO-arPEraTHOTO U PACIIONOKEITHOM MeIy HUMHU KaOMHBI KOC-
MoHaBTOB (cmycxkaeMoro anmapara). B mepegneil ero wactu (mpu HCIOIB30-
BAHUU B KauecTBe TPAHCIIOPTHOTO KOPaliA) yCTAHABIMBAETCHA AKTHBHBII CTHI-
KkoBounblii y3en. HopaGmp ocHameH cucreMaMu OpPUEHTAIMM U YIIPABIEHMSA
IOBIDKENNeM B II0JIeTe U IpPH CIyCKe, CPEICTBAMHU OITHYECKOTO M paguoHaBe-
[eHUA MJs COMMKeHHA M TNPUYAMUBAHUA, KOPPEKTUPYOUIEH [BUTATEILIION
YCTalOBKOIl 1 CHCTEMOI JBUTATENell OPUEHTAIMY U MPUYATUBAHUSA, CHCTEMaMu
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Op6uTaibHLIV OTCEK

arperar

Puc. 55. BHyTpeHHui Bua TpaHcnopTHoro kopabna «Corosn

Macca kopabna 6800 kr; macca cnyckaemoro annapata 2800 kr; makcumanbHas anuHa 7,94 M; auameTtp Ku-
Nbix oTcekoB 2,2 M; Macca NONE3HOro rpysa, BO3BPAULAEMOro ¢ opbuTansHOW cTaHymumu, ~ 50 kr

[NpU3eMJIeHNs, MATKON MOCagKku, o0ecmeueHus sKIU3HeIeATeJIbHOCTH U ApP. B cu-
cTeMe BJIEKTPONMUTAHUA UCIMONb3YIOTCA CONHEYHbIe 0aTapen ¢ pa3MaxoM «KpPBLIb-
eB» cBbilme 8 M. MakcumalabHas Macca kopa6aa 6,8 1, gmuna 7,9 M, muamerp
AUJIBIX OTCEKOB 2,2 M, a UX cyMMapubiii o0beM okono 10 m°. B cmyckaemom
ammapaTe HaXOMUTCA MYJbT YNpaBJeHHsA KopabjeM Ha BcexX 3Tamax II0JeTa.
B nem KocMmoHaBTH BosBpamanTcea Ha 3emio. IloaToMy ero xopmyc cuaGixen
TeIIO3aL[UTHEIM IOKPLITHEM [Js NpeJOXpaHeHUSA OT BO3MIEHCTBIA BBICOKHX
TeMIepaTyp 3a CUeT a’pOAMHAMHYECKOr0 HarpeBa IIPH CIIyCKe ¢ OpOMUTHL 3a
cYeT TOJHEeMHONl adpOMMHAMHYECKO CHJBI, 00eCTIeYNBAaeMOi CNeNuajibHO BbI-
Oupaemoii (opMoil W I[EHTPOBKOM CIIyCKaeMOro ammapara, ofeclieynBaeTtcs
CHIKeHHE TIO0 JOBOJBHO IIOJIOTOIl TPAaeKTOPHUM, YTO YMEHBIIAeT IeperpysKu
Ipu BXOj€e B INIOTHBIE ¢JIoM aTMocdepbl M MOBBIIIAET TOYHOCTH IIPU3EMIEHUA.
OpOuraapHBI MOIYIb CIYKHUT Pab0YUM MECTOM KOCMOHABTOB IIPH IPOBEJCHIN
HayUHBIX U TeXHUYECKHX DKCIEPUMEHTOB, ICIOJIb3YeTCA NS OTAbIXa DKUIMAKA

150



MMNOTHUPYEMBIE NONETHI

KocmonasTtei B. ®. Buikosckuii u B. B. Akcenos Ha 6opTty kopabns «Coros»
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M MOJKeT CIYJKHTH TaKsKe INII030BOM KaMmepoil [is Beixoga B KocMoc. OH c000-
maeTca ¢ KaOMHOI KOCMOHABTOB IIOCPEJCTBOM TePMETHYHOTO JIOKa-Jlasa.
B xommumerce «Coio3» mpegycMoTpeHa cuCTeMa aBapURHOrO CHACeHHs, 00ecIe-
4MBAOLM[AA IpPU IIOMOIIM IIOPOXOBBIX [BHTraTeleil Ha TOJOBHOM oOTeKarese
OTCTHIKOBKY KOpaGisA ¢ SKHUIIaKeM OT PaKeTHI-HOCUTENsS U ero IIpu3eMJeHHe
B CJIyuae OTKJIOHEHUS TPAEKTOPUM OT PACYETHOH HA YyYACTKE BHIBEIECHU.

OcyurecTBieHNEe IPOrpPaMMBI 3aIlycKoB KopaGueit «Cow3» 3HAUYNTEIHHO
PACIIMPUIO BO3MOKHOCTH MCCIEIOBAHMII B KOCMUYECKOM IIPOCTPAHCTBE IIPH
aKTUBHOM ydvacTuu uesoBeka. Hapamy ¢ sdderTuBHOil 0TpaboTKOil GOPTOBHIX
cHUCTeM IIPH PA3IMYHBIX pPEKUMAaX HEMOCPEeJCTBEHHO B YCJIOBUAX IOJETA U
BBIPAGOTKON HEOOXOJMMBIX PEKOMEHJAUMH MO0 MX YCOBEPUIEHCTBOBAHUIO KOC-
MOHABTAaMU MPOBOJAWINCH pasHOOOpasHbie HAOIIOMEHUS 3eMHOIl IIOBEPXHOCTHU
u arMmocgepsl, acTpoPusnIecKe U ACTPOHABUTALIMOHHBIE HCCJIEJOBAHUS, Pas-
JauuHble (U3NYECKUe, MEIUKO-GHOJOTMYECKHe U TeXHUYECKUEe DKCIEePUMEHTHI.
Ha «Coro3se-6» Opina BuepBhle mpousBefieHa cBapka B KocMoce. HaubGomee mou-
Hble U MHOTOCTODOHHUE MCCJIEJOBAHUA 110 U3yYEHHI0 BIUSHUA (AKTOPOB [JIH-
TEJIHHOTO KOCMHMYECKOr0 MO0JeTa HA OPraHW3M YeJOBEKAa OCYILIeCTBISIUCD
B 18-cyrounom momere A. I'. Hukomnaesa u B. W. CeBacthsanoBa Ha Kopabie
«Cor03-9» B uone 1970 r.

C 1962 r. O6butn HavaThl OpOUTAJBHEIE ITOJETHI AMEPUKAHCKUX KOCMOHAB-
TOB Ha OJHOMECTHBIX Kopabusax-cmyTtHukax «Mepkypuit», a ¢ 1965 r.— nHa
OBYXMECTHBIX Kopabmax «J[skeMuHail». ITH DKCIEPUMEHTH SABUJIMCH 3TAIIOM
B IOJrOTOBKE K OCYI[ECTBJIEHHIO BBICAKU dYexoBeKa Ha JIyHy mo mporpamme
«Amommony, 20 uoasa 1969 r. ua Jlyny cosepmun mocagky «AmosiaoH-11»
¢ kocmonaBramMmu H. Apmcrporrom u 9. OagpuHOoM, 1 9eJOBEK BIEPBHIE BCTY-
OUJI Ha JYHHYI0 IOBepXHOCTh., Beiepy 3a dTUM moseToM GBLIO OCYL[ECTBIEHO
emie NATH HKCIENUIMHA MO IPOrpaMMe «ATOJIIOH», CyMMapHble 3aTpPaThl Ha
peajM3anui0 KOTOPOM COCTABIJIM OKOJIO 25 Miaph. moisapos. B 1973 r. ara
mporpamMma ObLIa 3aBeplIeHA.

MarucrpaabHBIM HampaBJIeHHEM COBETCKON KOCMHUYECKON IMPOTPaMMBI C ca-
Moro Hauaja ObLIa OpHEHTAIUsA Ha MaKCHMalbHOE HMCIOJL30BAHHE ABTOMATHU-
49eCKMX AallaparoB MJA H3ydeHHs JIYHBI M IJIaHeT M BCeMEpHOE pa3BHUTHe
OUJIOTHPYEMBbIX IOJIeTOB C IeJbI0 CO3MaHUSA [JIHUTEIBHO IeHCTBYIOIUX OpOH-
TANBHBIX CTAHIOUA., 3aKOHOMEPHHIM HTOTOM IIOCJIEN0BATENLHOTO OCYIIecTBJIe-
HUA 3TOH NPOrpaMMbl, Ka4eCTBEHHO HOBHIM INATOM B H3YYEHHH U OCBOEHHUMH
KOCMUYECKOT0 IpocTpaHCTBa cTatx 3amyck 19 ampens 1971 r. opGurannuoii
crapmuu «Camor-1» M B mociexyiomme roAsl elfe dYeThipex crammmii. Mx
OosbIIasg TPy30HObeMHOCTh, SHEPTOBOOPYKEHHOCTh, BHICOKAS CTENEeHb &RTO-
MaTH3alMK CHCTeM YIPaBJEeHNA U OOPTOBOM ammapaTypbl OTKPHLIM HOBBIE ILN-
POKHe NepCIeKTUBHI [J1 NPoBeJeHNA HNCCIeN0Banuil KAK B MUJOTUPYEMOM, TAK
H B aBTOMaTH4eCKOM peskmMe. TeM caMbiM GBLIO IIOJIO}KEHO HA4YajJ0 CO3TAHUIO
IOCelIaeMbIX MHOTOIIEJIEBBIX OPOHTANBHBIX KOMILIEKCOB, 3HAaueHHe KOTODBIX
AJiA HaYKH 1 HAPOJHOTO X03AHCTBA OyJeT HeNPePHIBHO BO3PACTATb.
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IIpumepoM mepBOro IOKONEHUS OPOUTAJIBHBIX CTAHIUMI MOKET CIYKUTH
crannua «Camor-4», mpefcTaBAsg0Iasg cO00H HCCIEI0BATENbCKYIO IaGopaTo-
pUI0 Ha OKOJ03eMHOIT op6ute. OHa COCTOMT M3 BYX TepMeTHYHBHIX (mepexof-
Horo u pabouero) W OQIOr0 HerepMeTHYHOro (arperaTHoro) orcexos. Ilepe-
XOmublii M paloumili OTCEKM ABJAIOTCA JKUJIBIMU IOMEIEHNAMHU CTAHIUA
pasmepamu 2X3 u 2,9X4,15 M coorBerctBenHo. OOuuii 00beM JKUIBIX IO-
memtennii orosio 100 M°. B mepexomHoM oTceKe pasMelleHBI HMCCIEIOBATENb-
CKasA ammaparypa u o0opyfoBaHUe CHCTEM ;KU3HEo0eCIeuYeHHUs U TepPMOpery-
aupoBanusa. TaM KOCMOHABTHI IIPOBOIAT OCHOBHBIE HAayyHble HAOJIOJEHUS U
sKcnepuMentsl. B paGoueM oTcexe pacImofioKeH HENTPAJbHBIA IIYAbT yIpaBie-
HUA CTaHIVEd, 0TCI0a SKUIaK OCYIIECTBIAET OCHOBHBIE ONEpPAlUU 110 yIIPaB-
JEHUI0 T0JIeTOM, 3[[eCh JKe IIMTAeTCsH, OTABIXAeT, BHIIOJHAET KOMILIEKC -
3MYECKNX YOPaKHEHUIl Ha CIeNUAJbHO MPEefyCMOTPEHHBIX TpPeHAKepax.
B nepepneit yactu mepexoHOro OTCEKa HAXOMUTCA CTHIKOBOYHBIHA y3el, obectie-
YMBAIOU[UIl BO3MOKHOCTH CTBIKOBKM CTAHIIUU C TPAHCIOPTHBIM KopaOjieM u
mepexoj; KOCMOHABTOB Ha CTAHIMIO 4yepe3 JioK-ia3. [auna crannuum 16 M, ee
Macca 18,9 T, a BMecTe ¢ TpPaHCIIOPTHBIM KOpabJieM COOTBETCTBEHHO 23 M
n 25,6 T.

B coBmectHoit paGore co cranmuaMu «Camior-1—5» ydyacTBOBalO BOCEMb
Tpancnoprabix kKopabiaeit «Comw3sy. Ilepsriii moner Ha crannuio «Camor-1» co-
pepurm na Kopadme «Coios3-11» reporyecKuil 9KUIaK B COCTaBe JETYMKOB-KOC-
monastoB I'. B. Jlo6poBonsckoro, B. H. Boakosa u B. 1. Ilanaesa. Bcero na
craHnuAXx paboTajo IIecTh SKUMaKeil KocMoHaBToB, mpuueM II. U. Haumyx
u B. W. Cesacthano maxogunuch Ha Gopry «Canora-4» B TeueHume 63 cyTok.

KocmonaBTaMu ObuiM BBIMOJNHEHBI OOLIMpPHBIE HCCIENOBAaHUA, MOTPeGOBaB-
IIfe 0T HHUX PA3HOCTOPOHHEN TeOpeTUYeCKON M IPAaKTUYECKOil IOJArOTOBKIIL.
IToMmumo anamusa QYHKIMOHMPOBAHMA CHCTEM CTAHIMU M KOpabjsa OHM pery-
JSAPHO TPOBOAMIU acTpopusnUucCKie HAGTIOJEeHUsS IPHA HOMOLIU GOPTOBHIX Te-
JIECKOTIOB B PEHTTEeHOBCKOM, yJabTpaduoseToBoil, MHPpaKpacHOil 06JaacTax
CIeKTpa, HAabII0falu 3a CONTHEYHON [AeATeNIbHOCTHIO, HCCIEA0BAIU PA3HO06-
pasHsle (U3MYeCKUe MPOIecChl U ABIEHUA B OKOJI03eMHOM mpocrpanctse. O1-
pabarsiBaIMCh CpPecTBA M MeTO/[bl HAOJIOMEeHNN 3a 3eMHOHl IIOBEPXHOCTHIO U
atMocdepoil B MHTepecax Pas3iUYHBIX OTPACeil HAPOMHOTO XO03ANCTBA, MPOBO-
IUINCH UCCIENOBAHUSA PAAA (PU3UKO-XMMHUYECKHX MPOLECCOB B crieU(PUIeCKIX
ycaoBusax kocMoca. Tak, BasKHOe MecTo B HayuyHO# mporpamMme craHiuu «Ca-
JIOT-D» 3aHAJM IepBble TEeXHOJOrMYecKHe OHKCIEePHMEHTH HAa YCTaHOBKAaX
«Kpucrammy, «Ilotox», «duddysusa», «Cdepa», «Peariusay, Ha KOTOpPHIX H3Y-
YJainch 0COGEHHOCTH BHIPALIUBAHUA KPUCTAIOB (aJIOMOKAJINEBHIX KBacCI[OB
13 TIePEeCHIIEHHOTO BOMHOTO PACTBOPA), MOBEJEHNE Ta30BBIX MY3bIPHKOB B JKUJI-
KOCTH M €CTECTBEHHO! KOHBEKIIMH B YCIOBHSAX MUKPOrPAaBUTAIIUYU, N3MEHEHUS
$OopMBEI, cTpYKTYpsl 1 ()a30BOro COCTAaBa CHEIMANBHBIX CILIABOB IPH HATpe-
BaHNM B BJIEKTPOIMEYH, IIPOLeCCHl MANKU M IUIAaBJIEHUA METAJJIOB U Ap. Boiab-
II0e BHUMaHUe YHEJANI0Ch MEeIUIMHCKUM MCCIeJOBAHUAM U NPOBeJeHUI0 Ouo-
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JOTMYECKUX DKCIEPUMEHTOB, BKIIOYABIINX, B UACTIOCTH, M3yYeHHe BINAHUS
HEBECOMOCTU HA pPsAJ BasKHEHININX MapaMeTpPOB >KU3HENEATEILHOCTH OpraHm3-
MOB — Ha dMOpUOHAJNLHOE pPa3BUTHE, POCT M KJIETOYHOE [elieHue, Hacle[lCTBeH-
HOCTbH, PAJMAIMOHHY0 BOCIPHMMUYMBOCTD U IIOBEJEIHeE.

BosMmoskHOCTH paboOTH B OKOJIO3eMHOM KOCMOCE JOIMOJIHUTEILHO 311aYUTeNb-
Ho Bo3pociu ¢ 3amyckoM 29 ceHrsOps 1977 r. mepBoit opOUTANILHOM CTaHIUU
Broporo mokojeHus — «Camor-6», ocHAIIGHHON He OJHMM, KaK IpebIAyliue
«CamoTel», a ABYMsA CTHIKOBOYHBIMH Yy3idaMu. IlosToMy K craHOUE MOJKHO
OJHOBPEMEHHO ITPUCTHIKOBATH MBA KOPabisd. JTO HO3BOJIIO PE3KO YBEJIHMUUTH
IJIMTENLHOCTh TOJETa KaK CaMOil CTAHIUH, TaK U JKUMaKell KOCMOHABTOB,
paclIMpuTh KPYr HPOBOAMMBIX HCCIEMOBAHUN, UPUHUMATH DKCIEIUIUN II0CEe-
menusa. Biarogaps 1ucmonp30BaHUI0 TPaBUTAIMOHHON cTa0Uan3allud B IOJE
3eMHOro tarotenus «Camor-6» IMOYTH IOCTOAHHO OPMEHTHPOBAH B IPOCTPAH-
CTBE B TAaKOM MOJOKEHHM, NMPU KOTOPOM yAo0Hee BCero BeCcTH HAOIIOMEHUS
36MHOIl TOBEPXHOCTH. BMecTe ¢ TeM opueHTaUsA CONHEUHBIX Gartapeii (Kak
un Ha «Camiore-4») OCYyIIeCTBIseTCA HE3aBHCUMO, 00eclevynBas MOJfep:KaHue
peskuMa HaumGoJbliero mopsapaAmga (T. e. KOrga Yroll OTKJIOHEHUA HOPMAaJu
K IUIOCKOcTH OaTapeil oT HampasieHnsa Ha CollHIle MUHMMAJIEH) U TeM CAaMBIM
GOJIBIIYI0 HHEPTOBOOPYKEHHOCTh CTAHIIMM, YTO BAJKHO JUISA DPELIGHUS CAMBIX
pasubix 3amad. B cocrase oGopymosanus «Camora-6» mpegycMOTpeHBI Cpef-
CTBa, MO3BONAIINE KOCMOHABTAM BBIXOMUTL B OTKPBITHI KOCMOC M IIPOBOJUTH
PaboTHI CHApY: KU CTAHIIUU.

HoBasi craHIusA CIyKUT OCHOBHBIM 3JIEMEHTOM OPOHTANBHOIO HAYYHO-HC-
CJIe0BATEIHCKOT0 KOMILJIEKCA, B COCTAB KOTOPOr0 MOIYT BXOMMTDH [BA IMJIOTHU-
pyeMbix TpaHCHOpTHBIX Kopabms «Cowo3» uanm xopabanp «Coio3» U rpy3oBoii
Kopaban «IIporpece» (puc. 56). Obmaa Macca KOMIUIEKCA JOCTHUTAeT IIPU ITOM
32 1, ero muua 30 M, Ha HEM MOTYT OJHOBPEMEHHO paboTaTh MBa JKUNAMKE
KOCMOHABTOB.

AsromaTuueckue rpysosbie Kopa6au «IIporpece» (pue. 57), cosganubie Ha
Oase muiaotupyeMbix KopalGmeil «Coi03», OTKpPBLIM KAayeCTBEHHO HOBBI 3Tall
B PasBUTHUU OPOMTAJIBHBIX MOJETOB, B OTPA0OTKE METOXMK MOHTAKHBIX M TPaHC-
NOPTHHIX olepanuii B KocMoce. llepBelil 3amyck Takoro kKopalis ObLI oCy-
mecTBiaeH B aaBape 1978 r., mososxuB Havamo peryispuomy cuaOskenuo «Ca-
aora-6» BCceM HEOOXOAUMBIM [JIA ero [JIMTeNILHOro (GYyHKIMOHUPOBAHUS.
«IIporpeccr» 00ecrevynBalOT CTAHIUIO TOIIMBOM MJS J03aIIPAaBKU [BUTaTelb-
HBIX YCTAHOBOK, CIYKAL[UX JIA IIOAbeMa OpOUTH C IeJbI0 KOMIIEHCAI[UHN
adperrta TopMoKeHNsA arMocdepoil U A YyNpaBleHUA OpHeHTalluell CcTalllluu,
MOTOJMHAIT 3amachl BO3[yXa, MPOMOBOJLCTBHS M [APYTUX MAaTepHAJIOB, HeoO-
XOTUMBIX s ofecleueHMs JKU3HEAeATeIbHOCTH DKHUIIAKa, TOCTABIAIT 000-
py[oBaHNe W ammapaTypy Js NpoBeAeHHs HccaefoBaHuii, moury. Ilpu obmeit
Macce «IPy30BHKa» HeMHOrMM Gojiee 7 T BeC HOCTABIsAEMBIX Ha OPOUTY I'DY30B
cocrasisger 2,3 T, U3 KOTOPBIX OKOJO TOHIBI 3aHUMAaeT TONITHBO.
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Hpubopruo-peratimim orcex

OTCCK KOMITOHEHTOB
J1O3aripaBKu

CTbIKOBOUYHBIH
arperat

Puc. 57. Fpy3osoit kopabnb «Mporpecc»

Macca kopabna 7020 kr; pocraBnsembid nonesHbii rpys ~ 2300 kr, B TOM uMcne: B rpy3OBOM OTceke A0
1300 kr, B oTceke KomnoHeHTOB go3anpasku fo 1000 kr; makcumanbHas AnMHA 7,94 M; MaKCHMManbLHbIN guameTp
repmootcekos 2,2 M

«Cyxue rpyspl» KOCMOHABTHI IEPEHOCAT HA CTAHIUIO Yepe3 CHelHaJbHbII
JIIOK-J1a3, KOTOPBII MOKET OTKPBIBATHCA KAK AaBTOMATHYECKH, TAK U BPYYHYIO.
ABanoruausiM 06pa3oM «IPY30BHK» 3arpysKaercs IOCJE HTOTO HCIOJIb30BaH-
HBEIM 00opyaoBaHueM, IpubopaMu, pas3auvHbIME orxofgamu. Hak rtaxHKep-mo-
3aIIpaBIINK, KOpabiab CHAGKeH CIeIUAJbHBIMU aBTOMaTHYeCKUME THAPOpa3be-
MaMH, IIpH IOMOINM KOTOPHIX IIOCJE CTHIKOBKM CO CTaHIUeil obecreuyuBaercs
repMeTHYHOe COeINHEeHNEe THAPOMATHUCTPAJell KOpadis ¢ THAPOMATHCTPAIIAMU
OBUTATENbHON YCTAaHOBKM cTaHIuN. HOHCTPpYKTMBHO THIpOpasbeMBI «BIIIICA-
Hbl» B IpeJesbl eJUHOr0 CTHIKOBOuHOro y3iaa. Camu 6aku 0060OpYOOBAHBI CIIOK-
HOl aBTOMATUYECKON CUCTEMOil PeryIupyeMoro HafayBa ¢ TOHKOCTEHHBIMY Tu0-
Kumu rodpupoBaHHBIMU TPyOamu (cuirb@oHAMM), 3aIMOMHAEMBIMU TOILIHBOM,
KOTOpoe II0 Mepe pacxoja «BBIKUMAaeTcsA» M3 HUX IOJ JeiicTBUEM aBJeHUsA
rasa BHyTpu 0akKa, a TakKe CHCTEMOIl NMPOAYBKU M BAKYYMUPOBAHUS TOILIUB-
HbIX Maructpanxeil. Hamo 3amMeTuTh, 4T0 K Ha[[eKHOCTH 3THX Marmcrpaleil, Kak
U K CAMHUM TOIUIMBHBIM 0aKaM MHOTOKDPATHOIO AeiiCTBUsA, MPEIBABISIOTCI 0CO-
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OellHO BBICOKHNE TpeGOBaHU, IIOCKOJBbKY B [JBUTATEJIbHON yCTAHOBKE WCIOJb-
3YI0TCA BeChbMa arpecCUBHBIE KOMIIOHEHTHI TOIUINBA (ropoyee — HECHMMETPHY-
HbI JUMETHITHAPA3UH, OKACIUTENb — YeTHIPEXOKHUCH a30Ta).

Roppekuusa opOUTHI cTaHLMKM MOKeT BBIIOJHATHCSA KAaK HE3aBUCUMO, IIOCIE
OTCTHIKOBKU TPY30BOr0 KOpadis, TAaK M COBMECTHO ¢ HHMM, B COCTaBe BCErO
KOMIUIEKCA, C YYeTOM JUHAMHYECKUX XaPAKTePUCTHK Bceil 9TOil MHOr03BeHHOM
cucreMsl. B mociegHeM ciIydae rpy30oBoil KopaOiab BBIMOJHSET POJIb KOCMIYe-
croro Oyrcupa. Takue GyKcUpHI, KaK U ONepaI[UU aBTOMAaTUYECKO T03aIPaBKU
TOIUINBOM ¥ BO3JyXOM, BIIEPBbIe IIPUMEHEHHbIE B IPAKTHKE KOCMHYECKHX II0-
JIeTOB, HECOMHEHHO HAMyT B JaJbHelIneM IKUPOKoe npuMmeHeHue. OHM OTKPHI-
BalOT NMEPCIEKTHBHI JJIs CHAPSKEHUS HA OKOJ03eMHBIX OpPOMTaX KOCMHYECKUX
Kopao0Jieil 1 NX BHIBeIEHUS HA MEKIIAaHETHBIC I MEK3Be3IHbIE TPACCHL

ABTOMaTHYeCKHe TpPy30Bble KOpPAGJIM SBUINCH JOTHYECKUM 3aBepLIEHNEeM
Kypca Ha IIAHOMEPHOe CO3TaHue KPYITHBIX OPOMTATBHBIX KOMILIEKCOB, OCHOBBI
KoToporo ObLru 3amoskensl emie npn ku3Hu C. II. Kopomesa. OguuM us mpus-
IUNHAJTHHBIX JIEMEHTOB 3TOr0 HAINPABJIEHWUSA CTAJIN CHCTEMBl aBTOMATHYECKOTO
COMIKEHNsA U CTHIKOBKM, KOTOPHIM C CAMBIX NMEPBBIX IIATOB He CIY4YailHO OT-
BOJILIOCH CTOJIH BaKHOEe MECTO B Hallleil KOCMUYeCKOil mporpaMme.

Onepanuu cHaGKeHUs MO3BOJMIN 3HAYUTENHHO YBEIUYUTH MPOJOJIKUTEb-
HOCTh AKTHUBHOrO (PYHKIMOHUPOBAHUA U 3PPEKTHBHOCTH HCIOIH30BAHUA IIH-
JOTUPYEMBIX OpOUTAJIBHBIX KOMILIEKCOB B HMHTEepecax HAYKU W [JIA HYKJ Ha-
POJIHOrO X03s1iicTBA. ¥Y0eAUTEIHHO HMOATBEPIKAeHA NMPABWIBHOCTD 3aJI0KEHHBIX
npu cospanun «Camora-6» HHKeHepHO-TeXHUYECKHUX peLIeHUil, B pe3yibrare
yero BpeMs (PYHKIMOHMPOBAHHUA CTAHIHMHM AocTUrIO K KoHIy 1980 r. Gomee
Tpex JeT M CYL[ECTBEHHO IIPEeBBICIIIO 3aJI0KeHHBI pecypc paborsr. Cpbilie
HoJyTOpa JeT u3 aroro cpoka Ha «Camiore-6» paGoranm deTbipe MIUTEIbHbBIE
SKCIE[UIY KOCMOHABTOB M MEBATH SKCIENUIUI MOCeIeHHs, B TOM YHCJIe
mectb MeRIyHapogHbiX. IlpogoirkurenbHoCTh paboOTHI DRUMAKA B COCTaBe
10. B. Pomanenxo u I'. M. I'peuro cocrasmima 96 cyrok, skumaxa B. B. Ko-
paimenka u A. C. Upanuenkosa gocturiaa 140 cyrox. Kocmomaster B. A. Jla-
xoB u B. B. Piomun paGoramun B kocMoce 175 cyToK, a KocMHYecKas Baxra
JI. B. IlonoBa u B. B. Promuna npogoimxanacs 185 cyTox.

Bnaronapsa cucremarudeckoit gocTaBKe Ipy30BHIMU KopabasMu obopypo-
BaHUJ U MaTepPUAIOB CYILIECTBEHHO pacIlINpeH o0beM IIPOBOAUMBEIX Ha 0OpPTY
CTAaHIUHU HccaeqoBaHuil. Bo3aMoKHOCTH KOPPEKTUPOBKM METOJUK DKCIIEPHIMEH-
TOB 10 pe3yJbTaTaM ONEPATHBHOIO AHAMW3a J[OCTABJISAEMBIX HA 3eMI0 MarTe-
pHAJIOB, TIOCTAHOBKM HOBBIX ONBITOB B XOfie IIOJIeTA 3HAYMTEIHHO IOBBICUIU
3 PeKTUBHOCTD MCCIEIOBAHMI, MX IIPEEMCTBEHHOCTh, JHAYHUTENBHO BO3POC
00'beM POBOJMIMBIX HA CTAHIIMH PEMOHTHO-IPOPUIaKTHYECKHX paboT, Hems3besx-
HO CBA3aHHBIX C [UINTEIHHBIM PYHKIIMOHMPOBAHNEM TAKOIO CJIOKHOIO KOMILIEK-
ca arperaToB U CHCTEeM, KAKIM SBJISAETCS COBpeMeHHas opOMTAJbHAS CTAHIIHA,
‘HACYHUTHIBAIOINAS MHOTHME TBHICSIYM PA3MUYHBIX DIEMEHTOB. P0OJb KOCMOHAB-
TOB IIpH 9TOM He3aMeHHUMa. Be[b, HECMOTpPA HA BHICOKYIO HAJEKHOCTH, ABJIAIO-
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HIYIOCA BaKHEMINMM KPUTEPHEM NPH CO3[JaHUN KOCMUUECKOH TeXHUKH, 32 TOIbL
paGoTsl B I1060i MALINMHE €CTECTBEHHO BO3HUKAIOT OT/EJIbHbIE HEHCIPABHOCTH,
BBIABIAKTCA AeeKTH. A 4acTh 000PYAOBAHUSA U TPUOOPOB, CIYKALIMX [JISA
NpOBeJeHNsA HCCIEOBAHUI, IPOCTO JKEJATeNbHO 3aMeHATh HOBBIMH, 0oiee
coBepureHHbIME., TaK, 3aMEHAIUCH IIABUIbHBIE MEYH, HA KOTOPHIX BBHIMOJHSI~
fOTCA YKCIIEPMMEHTHI 0 KOCMUYECKOH TEeXHOJOTHH, OTHEJIbHbIE YCTAHOBKU [JIs
OUO0JIOTMYEeCKUX dKCIepUMeHTOB. BplIN ycTpaHeHBl HEKOTOpPHIE HEUCIPABHOCTH
B CHCTeMe pAafUuOCBA3U, AKYCTHUECKON ammapartype, 3aMeHeH psajx Kabeueii.
ddderTuBHO MPOBEIeHH PEMOHTHBIE OIIEPALIMH C TOIJIMBHOM CHCTEMOIl 00beIu-
HEeHHOi JBUTaTeJbHOIl yCTAHOBKM CTAHIMM, KOTOPHIEe OBLIN CBSI3aHBI C BHISBUB-
IIMMUCS OTKJIOHEHUAMU KOHTPOJBHBIX IIaPaMETPOB B ITHEBMOMATUCTPAIAX.
CHCTEeMBI HAa[yBa U3-3a MOBPEJKAEHUS MOABIKHOI MeMODaHBI B OTHOM U3 TpPex
6akxoB ropiodero. Co BpeMeHeM 3TH OTKJOHEHHS MOIJIM HPUBECTH K HEyCTOil-
9uBoil paboTe perynupyoIUX KJIANAHOB TOIIMBHON CHCTEMbI, I03TOMY ObBLIO
pelleHo HCKIIYUTH 0aK ¢ HeuclnpaBHON MeMmOpaHoil u3 0GIIEr0 KOHTYpa
CHCTEMBI, IepeIuB HaXOfAllleecs: B HEM ropiovee B IBa APYTUX MCIPABHBIX OaKa.
Ilpn BhIOMHEHUN THUX OMepanUil MCHOJIH30BANUCH MPUCOEJUHEHHBIE TOILINB-
HBle MarucTpajiu rpysosoro kopabuas «IIporpecc-5». IlpuBbrumbiM cram BeIXOT,
KOCMOHABTOB B OTKpBITHIL KocMoc — sxunasku «Camiora-6» coBepmanu ero
TpwKAbl. OcMaTpuBaNCA OJMH U3 CTHIKOBOUHBIX Y3JI0B CTAHIUM, BHIIOIHSINCH
paGoThl MO AEMOHTAKYy M YaCTUUYHON 3aMeHe ammapaTypbl, YCTAHOBJIEHHOW Ha
ee BHelIHeil moBepxHocTU. BajkHoe 3HAaYeHHWe A JajibHENIIEr0 QYHKIMOHU-
posanus «Camrora-6» uMmen HegaBHO mpoBeneHHBIH KocMonasramu JI. [, Kusn-
moM, O. I MarapoeiM u I. M. CTpeKaJOBBHIM CJIOKHBII PEMOHT CHCTEMBI
TePMODeryJINPOBAHNUA: BIEPBhIE B YCIOBUAX HEBECOMOCTHU MPOU3BE/leHA pasrep-
MeTH3aIuA THPOCUCTEMBHI ¥ 6e3 cIuBa paGo4ero Teja OCYIUECTBIEHO IIONKIITe-
HIe B Hee HOBOTO arperata. Bouru Taxie 3aMeHeHBI oTHeNbHEIE GJIOKU B CHCTe-
MaXx TelleI3MePeHUIl U YIPABJIEHUA U B CHCTEMe [J03allpPaBKU TOILIMBOM 00bequ-
HeHHOM JBUTaTeIbHON YCTAHOBKM.

Pa6ota Ha opOuTe B TeUeHMe MHOTUX MecAleB IpelbABJAeT IOBHIIIeHHbIE
TpeGoBaHNA K KOCMHYECKOMY «/[OMY» KOCMOHaBTOB. CyIeCTBEHHO YIIydIH-
Juch GBITOBBIE YCJIOBHS BHYTPH CTAHIWM, MPeyCMOTPEHBI BO3MOKHOCTH 00Jee
TLIATeNbHON yOOPKM NOMeIeHUI, pAaCIIMPEHBI aCCOPTUMEHTHI CPeJICTB JMUHOI
rurueHs! u nutanuAa. Ecte remeph Ha cTaHIuEM M Ay, CTaBIIMII COBepIIEHHO
HeoOXOMMMBIM IIPU JJINTENLHOCTH IIOJIETOB, HCUMCIAEMONl MecAnaMn. ¥ YTeHbI
HajKe TaKWe Ha NEPBBII B3INAN He3HAUHTEJIbHBIE (DAKTOPHI, KAaK LBeT OOMBKU
BHYTPEHHUX MOMeIIeHUl, CTelleHb OCBEILEeHHOCTH, NMOHU3AIIA BO3MYXA KIIBIX
OTCEKOB, PallMOHATLHOCTh PACHOJIOKEHNS alMapaTypsl U T. A. Boabinyio poib
CHIIPaJia yCTAHOBKA aNNapaTyphl MJsA JBYXCTOPOHHEH TeleBH3UOHHON CBA3I
¢ 3emJleil, II03BOMIIBINAST KOCMOHABTAM YBUIeTh Ha CBOMX SKPaHAX CIIEL[HAJN-
croB llenTpa ynpaBienns, poJHbIX, IPMHUMATH CXeMbl, TpaduKd, UepTerxH,
CMOTpeTh TeJIeBU3HOHHBIE TIepelayun.

Bamuo momuepkHyTh, UTO B TeueHHe BCer0 MHOTOMECSYHOTO IOJETA DKH-
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Ma’KU COXPAISIIN BBICOKYI0O paboTOCHOCOOHOCTH, KOTOpAass K KOHIY DKCIIeTUIiT
JaKe HEeCKOJILKO BO3pAcTaja 10 CPAaBHEHHUIO ¢ HAYAJIbHHIM MEPHONOM. 3HAUI-
TeIbHO OBICTpEe, YeM NpH MeHee IPOMOJIKUTEIBHBIX SKCIEAUIUAX, IMPOMCXO-
Auia W peajamTalnusg KOCMOHABTOB I{ 3eMHBIM YCIOBUAM IIOCIe NPH3EMJIEHUSI,
a u3MeHenMs peakuuil OBLIN BRIpaskeHHI ciabee. Ha ocHOBe 06HeKTUBHBIX TIO-
Kasareseil CHeIMaNNCThl HENOCPe[CTBEIIHO CBA3BIBAIOT OBTH IOJIOKUTEIbHBIE
pesyabTaThl ¢ COXpalleHlieM y KOCMOHABTOB JIOCTAaTOYHO BBICOKOTO 06beMa
HUPKYJIUPYIOIIeil KPOBM 3a CUET ONTHMMAJBHOTO YPOBHA MOTPEOJEHHS BOJBL,
[PUMEIIeIHs BOJHO-COJIEBHIX J00ABOK M J0CTATOYHOTO 0G'heMa PeryispHO BBI-
HOJHABIINXCA (PUBMUYECKUX YNpasKHeluil. ITH ympaskKHeHHsA BRIIoYaiu Oer ma
TperOaHe, 3aIATHA C ACHANIEPOM U HA BeJIOIProMerpe, HOUIEHHE TPEHHPOBOY-
HO-HArpy30YHOro KocTioMa «IIMHrBHHY, TPEHHPOBKU ¢ HOMOIIBIO CIIEIUATIHHOTO
KocTioMa «Yubucy, obecneynBaloIiero BO3/eiiCTBIe OTPUI[ATEIHLHOTO JABIEHUS
Ha HIDKHIOI IOJIOBUHY Teja M IIPOBEPKY KOMIIEHCAIMOHHBIX BO3MOKHOCTEH
CHCTEMBI KPOBOOOpAIeHUs, HpOBeJeHHe KYPCOB 3JIEKTPOCTHMYJIAIUN MBI,
Hemauyto poss, ecrecTBeHHO, chIrpajia M X0pOIIas IICUXOJOTHYECKAs COBMECTH-
MOCTh YKMIIa;Keil, o0ecrevyuBIIasi HOPMaJbHbIe APYKECKHe B3aUMOOTHOLIEHUS
Jofleil B OrpaHNMYeHHOM 00beMe B TeueHUe IUTeJIHHOTO Mepuoja, yCHeIrHoe
mpeofojieHe HeW30€;KHO CONYTCTBYWINNX TAKUM CHUTyanuaM «3¢geKToB
monoronHoctiy. Hampas us skcmeguuuit Oplia mo-HacrosiieMy pabouell, 3a-
MOJIHEHHO! HANPSIKeHHBIM TPYJ0M, 160 BpeMsa Ha opOHTe JOPOTO M MCIOIBL30-
BaTh ero HaJo MpefelbHO 3P PeKTUBHO.

Ha 6Gopry «Camora-6» mpoBoguianch HaGIIOAEHUS B CYyOMUIIMMETPOBOM
obmacTu cmekTpa mpu momolnu Goaburoro Texeckoma BCT-1M, cHa6:keHHOTO
KPUOTEHHOIl CHCTeMOHl MJsA TOAAep/KAaHUS HA NPHEeMHUKAX W3JIY4YeHUS TeMIle-
parypst xupkoro rejmsa (oxomo 4 K). Takas cumcrema BmepBble HCIOJNb30BaHA
B YCIOBHSAX KOCMOCA, [0 9TOr0 NPH KPATKOBPEMEHHBIX IOJETaX NPUMEHSINCH
3ampaBleHHbIe JRUJKAM TejeM Ccocyfabl-KpuoctaTsl (Hampumep, Ha «Hocmo-
ce-669» B 1974 r.), yTo HepanMOHAIBHO IPU AJINTEIHHOI paGoTe HA OpOUTAID-
HOIl cTaHIMHU. JTOT JKe TENECKON HCIIOJNb30BAJCA A M3YUeHUS HPOCTPAHCT-
BEHHO-BPEMEHHEIX BapHallUil TEINIOBOH CTPYKTYPHL M COMEP/KAaHUSA BOMSHOTO
mapa B BepxHeil atMocdepe 2eMin, a ¢ MOMOIIBIO JOMOJHHUTEIHHOTO YIbTPa-
¢uoneroBOoro KaHala — TaKMKe MJS KOHTPOJA 33 COCTOSHUHEM 030HOCEHEepH —
HAIIer0 eCTeCTBEHHOTrO0 3aIIMTHOTO 3KpPaHa OT TYOUTEJLHON KOPOTKOBOJIHOBOIA
COJTHEYHON pafiMalluil, MOJBEP)KEHHOr0 BO3JEHCTBUI0 HEKOTOPHIX NPOAYKTOB
HH/[yCTPHAIBHON NeATeIHHOCTH YemoBeuecTBa (pPeoHOB, OKUCIOB a30Ta). YiKe
YHOMUHABIIMIACA ApYyroil teneckon «EmeHa» MCmOMB30BAJCA IS PErHCTPAIIT
raMMa-usJy4eHis, IPUXOAAIIEro M3 KocMoca M BO3HHKAIONIETo B MaTepuale
CTaHIUHU TIONT BO3/IeiiCTBHEM KOCMUYECKUX JyYeil.

Bein cymecrsenno pacuimpen o6beM NpUKIagHBIX HcclegoBaHuii. Tpamu-
IIIOHHBIME B OPOMTAJBHBIX IOJETaX CTAJIU BU3yaJbHble HalOmomenus u ¢Goro-
rpagpoBaHNe XapaKTepHbIX NPUPOMHHIX 00pA30BAHUIl 3eMHOIl IOBEPXHOCTH
n axBaropuu MwupoBoro oxeana, MeTeOPOJOrMYECKHX IIPOLECCOB I SBIEHUI
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B aTMoc(epe 3eMirn, BRI0OYAs JHIMOBBIE 1 MbLIeBbIe 3arpasHenus. QorocreMka
¢ IIOMOIIBI0 MHOr030HaJIbHOIT ammapatypsl MHK®-6M mo3Bojisger HAMIydIINM
0o06pa3oM BBIABUTH T€ WJIN WHBIE XapPaKTEPHbIE YePTHl M JeTalu O0OHEKTOB Ha
MECTHOCTH IIOC/I€ CHHTE3UPOBAHMA MOJYYaeMbIX N300payKeHUl B €CTeCTBEHHBIX
MM YCJOBHBIX I[BeTaXx. HodmuecTBo oTcHATHIX 3a Bpemsa mosera «Camrora-6»
KaJpoB MCYNCIAETCA AECATKAMU THICAY M I03BOJIAET MPOCHEKUBATh NUHAMUKY
H3MeHeHUA JaHAmaPTHEIX 0COGEHHOCTeH OTHeNbHBIX pernoHoB. OmMHOBpEMEHHO
¢ 3TuUM OONbIII0e BHUMAHUE YAEIAIOCH U3YYEHNI0 METOAUYECKUX BO3MOKHOCTEH
yayunieHnsa HaOMOIeHWil 3eMHOl II0BEPXHOCTH M3 KOCMOCA U BBIABJIEHHUIO
MoTpeIrHocTeil, BHOCUMBIX mnpu ¢orocbeMKe arMmocdepoit. C 3roil * mEIbI0
HCIOJb30BAJIACh CIIEKTPOMETPUYECKAs allapaTypa, HOJApPU3AIlHOHHBIE CBETO-
(PUIBTPHI, HCCIEIOBAINICH CIIEKTPAIbHBIE XaPAKTEPUCTUKHI PACCEAHHOTO COJIHEY-
HOTO CcBeTa IpH pa3iuyuHbIX Bhicotax CosHIa HajJ FOPU3OHTOM, a TAKMe KOJIH-
YeCTBEHHO OI[EHUBAJACH CTENEeHh M3MEHEHHS ONTHYECKHX CBOWCTB MILIIOMIHA-
TOPOB 3a IJIUTEIbHOE BpeMsa (PYHKIMOHUPOBAHMA CTAHIIMHN B KOCMOCE.

Bonbimoe BuuManue ymensoch TexHoxormyeckuM sxcnepumenraM. C aroit
LeJbI0 HCIONb30BANUCh CIeIMAJbHBIE AaMIIyJIbHBIE 3JIEKTPOHAIPEBaTeJIbHBIE
meuu «Cmras» m «Kpucramny (puc. 58). Ilepsas mossoiser BapbupoBaTh B IIN-
POKHUX Ipefeiax PeKUMbl HArpeBa, BHIIEPKKM M OXJAKJEHNA HCCIeIyeMbIX
BEIeCTB M T€M CAMbIM M3yYaTh TEILUIO- U MAaCCOOGMEH B JKUAKUX CPEIax B YCJO-
BUAIX MAQJBIX YCKOPEHWUH B 3aBUCHMMOCTH OT DPsAfa MapaMeTpoB. JTO [aeT BO3-
MOKHOCTH IOA0MPATH ONTUMAJbHBIE TEXHOIOTMYECKHE IPOIeCCHl IIPH CO3TaHIK
KOMIIO3UI[MOHHBIX MaTepualoB, IpK MailKke 1 cBapKe B KocMoce. Bropas mpep-
Ha3HAYEHA [[JIA BHIPALUBAHUA IOJYIPOBOJHUKOB B BHIE CIUTKOB, 00'bEMHBIX
KPHUCTAJIOB MJIM SMHMTAKCHAIBHBIX CTPYKTYP M3 pacIuiaBa, MapoBOil WM Traso-
Boit haspl. 3mech HaUOOJNBIINI MHTEPEC IIPeICTABIAET U3yYeHHe 3aKOHOMEPHO-
creil popMUPOBAHMA KPUCTAIINYECKUX CTPYKTYP M pPaclpe/ieNeHuss KOMIIOHEHT,
BO3MOJKHOCTEil MOBBILIEHNA OMHOPOMHOCTH PACILIaBa C IeJbI0 CO3JAaHUA MaTe-
pHAJIOB ¢ HOBBIMHU, Hau0oJee IPUTOMHBIMU [JIA MPOMBIIIIEHHOTO HMCIOJNb30Ba-
HUSA CBOIICTBaMU.

Ha cnenuambubix ycranoBkax «L{urtoc», «QOasucy», «@UTOH» IPOBOJUINCH
GUOoIOTNYeCKUe DKCIIEPUMEHTHI ¢ Iedbl0 YIyOJeHHOr0 U3yUYeHUsA TOHKHUX Ouo-
XMMUIYECKNX MEXaHU3MOB, IPOTEKAIuX B HeBecomoctu. Mcmonb3oBaiuch
HEKOTOpble BUIbI OAaKTepWil, HU3IINE U BHICIIME PACTE€HUsA, KYJIbTYPHl TKAHH.
AHaJu3 CIOKHBIX NMPONECCOB B OMOJOTMYECKUX O0'HEKTaX HA Pa3HBIX YPOBHAX
OpraHU3aIMN O03BOJSAET HCCIEA0BATH YCTOMYMBOCTL M [UANA30H AaITAlNK
KJIETOK, CTPYKTYPHO-(DYHKI[MOHAIbHbIE 0COOEHHOCTH KJIETOK M KJIeTOUHBIX Opra-
HeJJI, THTeHCUBHOCTh U HampaBleHHe oOMeHa BeIIecTB IOJ BIUAHUEM (Dak-
TOPOB KocMmyeckoro mosera. Ha ycranoBke «Opamskepes» BhIPaIiMBAINCh
BBICIINE pacTeHus, a B mpubope «Buorpasucrar» usyyamoch pasBuTHE HEKO-
TOPHIX BBHICHIIMX PACTEHMIl MOJ AeHCTBHEeM MCKycCTBeHHOI cuubl TsxectH. IIpo-
BOJMJIACH OTPa0OTKA HOBBIX CHCTEM M IPUOOPOB, KOTOpPHIE HAMAYT NpUMEHEHNUe
B IEePCIEKTUBHBIX OPOUTANBHBIX CTAHIMAX M KOCMIYECKHX KOpabJIaX.
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Puc. 58. DnekTpoHarpesaTenbHas neus «Cnnas» (a) M ycTaHoBKa ANs BbIPAWMBAHMA KPM-
ctannos «Kpucrann» (6)

a: | — 3KpaHHO-BAaKYyMHas u3onauus; 2 — TepMmocTar; 3 — Harpesatenb; 4 — uanyuatens; 5 — kancyna;
6 — amnyna. 6: 1 — kancyna c ucnonb3yembiM MaTtepuanom; 2 — tennomsonsuus; 3 — narpesatens; 4 — anektpo-
NPUBOA ANA NPOTAKKM Kancynbl

Haxonen, 6osbioe MecTo B IIporpamMMe BceX SKCIEIUIINI OTBOJUIOCH Me-
auiiHeKkuM uccienoBaHuaM. C IOMOILIbIO clenualdbHOil perucTpupyioileil 6op-
TOBOI amiapaTypbl PeryJIspPHO OCYIIECTBISICA KJINHUYECKUHA KOHTPOJH 3a
COCTOSIHIIEM 3J[0POBbA KOCMOHABTOB U Pab0OTOCIOCOOHOCTHIO CEePAeYHO-COCYIH-
CTOIT CHCTEMBI, TTPOBOUINCH KOMIIJIEKCHBIE MCCIEIOBAHNA CHCTEMBI KPOBOOOpa-
HI[EHIIs C 1eJIbI0 aHaJlu3a 0CoO0eHHOCTe! IepepacipeielieHus KPOBY B OpraHu3Me,
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B TOM YHCJIe TI0]] BIUAHAEM [[03MPOBAHHON (PH3MYECKON HATPY3KH, N3YYAJICA KHUC-
JIOPOJHBII peKUM B TKAHAX YeJIOBEKA B YCJIOBHAX HEBECOMOCTH, COCTOSHNE 00-
MEHHBIX TIPOIeCCOB M DHIOKPHUIIHOM CHCTEMBI, MEXaHU3MbI TEPEeCTPONKI U 13-
MeHeHUsA QusnojornueckKux QyHKIui u 1. m. V3yueHue BO3MOKHOCTEH KU3BIIN
U aKTUBHOH pabOTHI YeJO0BEKa B KOCMOCE — KOHEUHAs I[eJb 3TOT0 BaKIOro
HalnpaBleHUA HCCIefoBaHuil. Beas MPOmMOKUTENLHOCTH IOJETOB — 3TO 1€ CAa-
MOIIeNIb, & CJIOKHeMIIas HayvYHasd MpobseMa, OT YCHEUINOTO pellenus KOTOpoif
Oymer saBucerh He ToJibKo noBbimnenue HIIJl opburannuHbIX cTaummit u Kpym-
HbIX KOCMHYECKHMX J1aG0opaTopuil HA OKOJO3eMHBIX OPOMTAX € KOJJIEKTUBAMI
uccieoBaresieil, HO W OCYILIECTBJENHNe MeKILIAHEeTHBIX IepeieToB. U majo
OBITH YyBEPEHHBIM B TOM, UTO 3[0POBBIO 4YeJOBEKA IIPU DTOM He Oy/eT laieceH
yuiep0, HeoOXoauMo BBIPabOTATh HayyHO OOOCHOBAHIIBIE PEKOMEIAIlIil, BCe-
CTOPOHHE IIPOBEpPENHbIe Ha MPaKTUKE.

MoKHO KOHCTATHPOBaTh, UTO PE3YJIbTATHl MEMMIIMIICKAX MCCIejl0BalLMil,
MOJNIyYeHHbIe NP HPOBEIeHUN MHOTOMECAUHBIX II0JETOB W 110CJe UX 3aBepiie-
HUA € UCII0JIH30BAHNEM IIHPOKOTr0 KOMILJIEKCA IMPOPMIAKTHYECIKMX M CAHUTAPHO-
TUTUEeHNYeCKUX MEpPONpPUATHIL, He BHIABUIN KAKNX-AH00 MPOTHBOIOKA3AHMI
K [JajbHeillleMy IUIAHOMEPHOMY YBEJHUYEHHIO IIPOJOIKUTENbHOCTH paboTh!
KOCMMUYECKUX DKCIeIUIIMIT, a TaK)Ke IOATBEPIUIM BO3MOJKIIOCTDL IieJienampas-
JEHHOTO YIpPaBIEHUsS COCTOSHHEM 3[I0POBbA KOCMOHABTOB. Bce Habuiomas-
migecs B TpoIllecce MOJieTa M B TOCHENOJNIETHBIA Tepuo N3MeHeHUus (Qu3unoiio-
THYeCKNX (PYHKIUII, KAK OKa3ajoCh, HOCAT BPEMEHHBI XapaKTep U 00ycCJIOBIIe-
HBl MCKJIOYUTEJHHO IIPOIECCaMU IPHUCIOCOOJEHHS YeI0BEYECKOTo Opraiu3ma
BHAvalle K COCTOSHUIO HEBECOMOCTH, a 3aTeM, Uepe3 CPABHUTEJLHO IenpomoJI-
JKUTEJAbHBLA Iepuoj] peaganTaluu,— K MPUBBIYHBIM 36MHBIM YCJIOBUAM.

OcyuecTBienne MoJIeTOB OPOUTANBHBIX CTAHIMIL, MUJIOTHPYEMBIX U TPY30-
BBIX KopaOuseil, miutenbHass paboTa dKuUIasKeil, BHINOJHEHNE IIMPOKOr0 KOMII-
JIleKca MCCIeoBaHNil Ha opOuUTe — BCE ITH OTBETCTBEHHBIE M CJOJKIIBIE KOMIIO-
HEHTHl IPOrpaMMbl (PYHKIIMOHUPOBAHHUA IJIHUTEJIHHO nencmymnmx 1ay4yHo-
ncclie0BaTeLCKUX KOMILIEKCOB 00ecIleunBalOTCA TPOMAJHON paboToii Kak
B KocMoce, Tak 1 Ha 3emie (puc. 59—61). C sroii meabio co3mana enunad Ha-
3eMHas aBTOMAaTH3MPOBAHHAA CHCTeMa, BRIuanuiasa B ceda LlenTp ympasie-
HHUSA TOJIETOM, Has3eMHBIe I INIaByYMe CTAaHIUK CIeKeHusa, oOecrmeylBaiollie
OBYXCTOPOHHIOW paguo- M TEJeBU3MOHHYIO CBS3b, KPYIHbIE BHIYICIUTENbHBIE
CHCTEMBl W MOJENUPYIOIINe KOMILIEKCH, IO3BOJAIIINE HAa MaTeMaTUuYeCKuX
MOfielIAX MM CHUCTEeMaX-aHalorax «IpOUrpaTh» 3alaHHYI0 MPOTPAMMY HJIN
BOCIIPOM3BECTH pacueTHbIe WIH HepacueTHbIE YCIOBUSA IOJETa.

Ha IlenTpe ymnpaBienus jeKuUT OCHOBHASL OTBETCTBEHIIOCTDh 3a BBHINOJIETHE
3aJa4Y 1ojieTa Ha BCeX er0 dTAmax, 3[ech HAXOMUTCHA «MO3TOBOIl I[EHTP», BRIIO-
vapmuii B ce6sa CIeNUaTNCTOB caMbiX pasHbix Hampasienuit (puc. 62). Cioja
e cTeKaeTcs BCA MHEQOPMALUs O IOJeTe, 3[eCh AHAJIM3UPYETCH COCTOAINIIe
CHCTEM CTAHIUU U 3JOPOBbS KOCMOHABTOB, MPOBOJMTCA YKCIIPECC-aHAJIN3 MaH-
HBIX HAayUHBIX ¥ IPUKJIATHBIX HCCIEAOBAHUMA, C YYETOM KOTOPBIX BIOCATCSA
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Ha3eMHbIX cpeacTs obecneueHus nocagkmM U NOUCKa
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Puc. 60. Kopabnb cnemenns «Kocmonast Bnagumup Komapos»

KOPPEKTHUPOBKN B IPOrpaMMy, OTCIOA CIEIUANNCTHI, JKYPHAJIICTBI, POJLIBbIC
becenyior ¢ xocmonaBramu. CaMu mosieThl Bce OoJiblie MPUOOPETAIOT 1IPUBBIU-
HBI, Oy AHUYHBIA XapaKTep, HO JOCTHraeTCs 3TO GOJILIINM KOMIIIEKCOM IOJIro-
TOBHUTEJbHBIX MEPOIPUATHI U MPUOOPETEHIIBIM OIILITOM.

B amepukaHCcKoit KocMIYeCKoil mporpaMMe MOJIYuIUIO Pa3BUTHE HATIPaBJIe-
HUe, OTINYHOEe OT HAIIEero Kypca Ha CO3TaHHE MHOrOIEJNEBHIX MINTEILNO Jieii-
CTBYOIIMX OPOMTAJIBHBIX KOMIUIeKCOB. EjquicrBenHas opOurajpHas CTaHIUA
«Ckaitmab», co3maHHasg B paMKax HporpaMMbl «Amosron», ObLIa 3alryliena
B 1973 r. Ha Heit mpoBOgUIN MCCaeOBAIIMA TPU SKUMAKA aCTPOHABTOB.

OpOuranabpHble CTAHINY, MUJIOTHPYEMble TPAHCHOPTIIBIE KOPAGJi, I'PY30BbIe
Kopabnu cHaOKeHHs IOCTEIEeHII0 CTAHOBATCS NPUBBIYIBIMHU TMOHATHAMA LA
coBpeMeHHOro 4yesoBeka. Ouu 31aMeHYOT c000il HEYKIOHIIOE Pa3BIITHE KOCMI-
9ecKOil TeXHHKH, KOTOPOE HEMOCPE[ICTBEHHO CBS3al0 C CO3[AINCM KPYINIIBIX
COOpY KeHUil Ha OpOUTaX W JAJbIIEHIINM COBEPIIEHCTBOBAIIMEM TPAlICIOPTHBIX
CpeACTB. ITOM L[EJNH CIYKUT, B YACTHOCTH, YCOBEPIIEHCTBOBAIILIA TPeXMecT-
HbI Kopaban «Coros-T», ucnsrranusrii B uone 1980 r. kocmonasramu 10, B. Ma-
apimeBbiM 1 B. B. AkcenoBbim. Ou cuaGikeH I110BOH CHCTEMOU ylipaBJeiius
JIBUMeHNeM, IMeIoleil B CBOEM COCTaBe OOPTOBOMl BBIUMCIUTENbIBI KOMIUIEKC
G yCTpOiiCTBOM 0TOGpaKeHUs MHEOPMAIUU HA TeJeBU3MOHHOM DKpaHe — [ICII-
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Puc. 61. MNocagka kopabna «Coto3» Ha 3emnio

Jee, KOMOMHUPOBAHHOI MBUrATEJLHOW YCTAHOBKOM, COCTOAINEN M3 JBUTATEJEIT
OoJILIIOH, cpefliieil 1 MaJIOW TATH, YTO YJIydYUIaeT AMHAMUYECKHe BO3MOJKHOCTHL
KopalJiA Ha pasublx pekuMax paboThl, HOBOH CHCTEMOil YIPAaBIEHHUA CIIYCKOM,.
obecrmeynBaLleil 3HaunTeabHO 0ojiee TouHOoe mpusemienue. Bce aTo cymect-
BEHHO PacIIUPsAeT BO3MOKHOCTH NMIJIOTHPYEMBIX MOJIETOB U OOCTYKUBAHUA OpP-
OUTANbHBIX HAYYHBIX CTAHI[HIL
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MUNOTHUPYEMBIE NOJNIETHI

Puc. 62. Coserckuii LEeHTP ynpaeneHus nonetom (LLYN)

Mosxer GBITH, IIMPOKOE IpUMeHeHUEe HaiiieT B GymyIlieM Ipuiipmi cGOpKi
Ha opOuTe GOJBIINX KOMILJIEKCOB, IIOCTPOEHHE CBOEr0 POAA «COTOBBIX» KOIi-
cTpykiuii. Hannune HeCKOIBKUX CTHIKOBOYHBIX Y3JI0B HMO3BOJUT 1IPUCOEJMIIATH
K OCHOBHOII CTaHIIUU He TOJHKO TPAHCIOPTHBIE KOpalJy, HO M OT/leJILHBIE Clle-
[MaJN3UPOBAaHHBIe HAyUHBIe MOJYJH, OCHAll[eHHble aNMapaTypoil olpejeJen-
HOro TuUma M HasHaueHus. Takue Momysnu Mmoraum OB, OueBHIHO, paboTaTth
OpeuMYIIeCTBEHHO B aBTOMATHYECKOM pEKIMe H ITePUOHYeCKH IOCEHIAThCs
KOCMOHaBTaMu-UccieqoBaresaMu. Boobiie BpIOOp ONTHMAJIBLHON cTpaTeruu
HCCIIeJOBaHUIL, OIpefieJieHNe POJIH UeJOBeKAa B BBIMOJIENNU CJIOMHBIX MIIOTO-
I[eJIeBBIX HAYYHBIX IIpPOrpaMM U obecleyeHUM AJIUTEIBIBIX HalOaofelit — ofiia
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NMUNOTUPYEMBIE MOJIETHI

13 Ba/KHBIX Tpo0iieM, pellleHHe KOTOPOil OymerT HeIOCPeACTBEHHO CBA3AHO
¢ nauGoJiee PalHOHATILHBIM UCIIONb30BAHUEM OPOUTATIBLHBIX KOMILJIEKCOB.

PakeTHO-KOCMHUYECKHIT TPAHCIOPT OYAYIIEro OTKPOET HOBBIE MEPCIEKTUBHI
1Ie TOJBKO [JIA OPOUTAJBHBIX HOJETOB, HO U [JIA MAJbHeiIIero pasBUTHA CO06-
Hielnii MeJKIy KOHTHMHEHTAaMHU I1a 3eMie, JacT BO3MOJKHOCTH elle 0oJiblie yBe.-
JHUNTL CKOPOCTh JTHX IepeseToB. Bumummo, ompefessAiol[uM IS IIHPOKOTO
PasBUTUS 110JI€TOB B KOCMOC CTAaHET CO3[aHHE YKOHOMHYHON 3HEPTeTUKHU KOC-
MMUECKIX PaKeT, OCIIOBAHHBIX I1a HOBBIX NOCTH/KeHMAX usuxu. B arom 3amo-
JKela W BeJMYeCTBEeHHAS MePCIeKTHBA MEKIJIAHEeTHBIX IePeseToB, MocelleHnsa
YeJIOBEKOM J[PYTUX NJIAHEeT, OBJIAeHus HX OOraTCTBaAMM.

MosKHO ¢ yBEPEHHOCTHIO CKa3aTh, YTO YeJIOBEYECTBO MPHIET K Me’KIIJIaHeT-
abiM mosietaM. M Toullo Tak jKe, KAK HECKOJbKO CTOJIETHH Ha3aj HeJb3s OBLIO
IpejCcKa3aTh 3apamHee, YTO MMEHHO 4YeJOBEYECTBO HAlifieT Ha HOBBIX KOHTH-
HelTax, HeJb3sA 3apaHee IpeACKa3aTh, YTO OHO Halimer Ha IIaHerax. Mosker
OBITH, Yepe3 MHOTO JIeT TeéM, KTO IIOJeTUT Ha APyrue IJIaHEeTHl, COBpEeMEeHHbIE
KOCMUYECKHe PaKeThl OYAyT KasaThCA CTOJNb Ke NMPUMHUTHBHBIMH H HeCOBep-
HIeIHBIMH, KaK [1aM KaKyTCA JpeBHUE MUPOTH, HA KOTOPBIX HEepPBbie OTBAaKHBIE
MopeIiaBaTeM NepeIJibiBadn OKeaH. Begb MBI HaXOQMMCH TOJBKO B CaMOM
Havane mytu 3a npegenbt 3emiu. IIpemcroutr emre pemuTh MHOTO CIOMKHBIX
HayJYHBIX M TeXHHUeCKux BompocoB. Ho 3ToT mpouecc Hayaics, ero TeMIbI
CTPEeMUTEJHHO TapacTailoT, M IeT COMHEHHS B TOM, YTO IPOPOUYECKHE CIIOBA
K. 3. llnoarosckoro o 3aBoeBaluy BCero OKOJOCOJNIIEUHOrO NPOCTPAHCTBA CTa-
HYT y/{€JIOM YeJI0B€YeCTBA IPAMYIIEro CTOJETHS.



X1

NMPUKNAQHOE UCNOJIb3OBAHUE
KOCMOCA

C KaKIBIM TOJOM BO3pacraeT pollb KOCMOCA B 00ECIIEYeHUN TNPAKTUYECKUX
Hy:K] 9enoBeka. OcoGeHHO GOJBIION BKJIAJ BHOCAT CBA3HBIE M METEOPOJIOTH-
9eCKMe CIIyTHUKM, pEeryJsapHble B3ayCKH KOTOPHIX HAYAJIHCh C CEPEIIHBI
60-x rojoB. MakcuManbHOE MCIIONB30BaHNE HAYYHO-TEXHHYECKUX TOCTHIKEHUIT
IJIs pelIeHus HapOMHOXO3AMCTBEHHBIX 3aMad CTAJ0 OMHUM M3 MAruCTPalbHBIX
HampaBJIeHUH OCYL[ECTBIsAEMOil B Haureil CTpaHe NIPOrPpaMMBI KOCMUYECKUX
HCCclef0BaHUIA, M MacmITaObl 3TOr0 mpoliecca OYAYT HEHPEePBIBHO PACTH.

Bce ranyGixe B KM3HB 4Yes0oBEYECTBA BXOMUT KOCMHUYeCKasa cBas3b. CBasHBIE
CIOYTHUKYN 00eCIeYMBAOT Pa3jIMYHbe BHABI CBA3HM B LIMPOKOIl II0JI0OCE YacCTOT,
pacmosaras GONBLINM YUCIOM TejerpaHO-TeleOHHBIX KAHAJOB U TEJIEBU3M-
OHHBIMH KaHalaMd. IPE@eKTUBHOCTH TAKO#l CBA3M MHPOSBIAETCA He TOJBKO
B MeKOyHapogHOM Macuitabe, HO U B Ipedesax cTpPaH, o0JafarIUX O00Jb-
mumu teppuropusmu, rakux, kak CCCP, Ranama, Nugua. PaguoMoctsl uepes
KOCMOC Ha YIbTPAKOPOTKHX BOJHAX 00ECIEeYMBAIOT BBICOKYIO IIPOINYCKHYIO
CIOCOOHOCTh M JeNal0T HEHY)KHBIM CTPOUTEILCTBO MOPOTUX BBICOKOYACTOTHBIX
HA3eMHBIX JIMHUI CBA3M, MPOKJIAIKY IOJBOAHBIX Kalejeil, 4To maeT GOJBIIYIO
sKoHoMu0. CIIyTHUKYM CBSA3U MO3BOJIAT MPUOGINUTHCA K JOCTHKEHUSAM I[UBU-
AU3AIUU JIOAAM B Pa3iIMYHBIX YTOJKAX MHpPA, CIOCOOCTBYIOT pocTy 06paso-
BaHUA U KYJbTYPHl HAPOIOB Pa3BUBAIOLINXCA CTPAH.

B CCCP ¢ 1967 r. Hayana ¢yHKImoHupoBath cucrema cBsasu «Opbéura» Ha
OCHOBE WHCIIOJNIb30BaHUA COYyTHHKa perpaHnciaaropa «Momuusa-1» (puc. 63),
cosgannoro mojg pykosomcrBom C. II. HoposeBa. 9ToT ciyTHUK BBIBOGUTCA HA
AIIUITHIECKYI0 opouTy BhicoToil 0K0JI0 D00 KM B mepuree u okojJo 40 ThIC. KM
B amoree ¢ mepuomoM obpalieHus okoxo 12 9 u Hakaonennem 62—63°. Cucre-
Ma «Opbura» cBszana TeledoHHO-TeNIerpadHON CBA3BI0 CaMble OTHAJEHHbBIE
paiioHBI CTPaHBI, Jajla BO3MOKHOCTH JecATKaM MILInoHOB skutedeit Cubupwu,
Hanbuero Bocroka, Hpaitnero Cesepa, Cpemmeit Asuum cMoTperh mepegayu
IMenrpanbHoro TeseBUAEHNS.

C 1971—1974 rr. B cucreme «OpOuta» Hayajdach SKCILIyaTAUA CIYTHIKOB
«Momnus-2» u «Monuua-3», paboTaOUUX B HOBOM CAHTHMMETPOBOM IUAMa30-
He 9acTOT U 00JaflaloluX mMo cpaBHeHUIO ¢ «MomHuei-1» Gonablieil MpomycK-
HO#I crioco6HocThI0. Ha 0CHOBe 3THX CIIyTHUKOB OBLIA CO3/[aHA MEKIYHAPOJHAS
cacrema cBsasu «VHTepcnyTHUK». [Ipyras MesKgyHapogHas cucTeMa CILYyTHH-
KoBoil cBssu «VIHTescaT», B COCTaB KOTOPOl BXOAUT HECKOJBKO TUIIOB aMepu-
KaHCKUX CIIyTHMKOB, OXBATHIBA€T TEPPUTOPHH, MPUMBIKAIINE K ATIaHTHYE-
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NPUKNAAHOE MCNONb3OBAHUE KOCMOCA

Puc. 63. CnytHuk cBsizn «MonHus-1»

1 — repmeTtuuHbi4 kopnyc; 2 — conHeuHas 6atapes; 3 — ocTpoHanpasneHHas aHTeHHa; 4 — faTUMK OpHeHTaLuM
aHTeHHbl Ha 3emnio; 5 — aHTeHHbI® npuBop; 6 — pagmaTopHbld XonoaunbHuk; 7 — 3anac pabouero Tena Ans
NpoBeAeHMA MMKPOKOPPEKLUWM; 8 — KOppeKkTMpyloWas ABuraTensHas YcTaHOBKA; 9 — AATYUMK OpHeHTauuu AN
nposeAenns koppekuun; 10 — patumk conHeuHon opmeHTaumw; 11 — nanens-Harpesatens
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APUKNAAHOE UCNOJIb3OBAHME KOCMOCA

ckoMy u Tuxomy oxkeanam. [{is obecmedeHus CBSA3H B 3aMaJHOM IOJYLIAPHH
ncnonbsylores rawke cunytHuku ATC, «Catrom», «Homcrap». Crepyromumu
BaKHBIMH DTamaMy, 3HAYUTENIHHO PACIIMPUBIIMME BO3MOKHOCTHU U O0JIETIHB-
MIUMYU B Hallleil cTpaHe YCJIOBUS CBS3H, CTAJO CO3JaHUe CIYTHUKOB «Pamyrar,
«IJKpan» n «['OpHU30HT», BEIBOMUMBIX Ha OJU3KYI0 K Te0CTAIlMOHAPHON KPYro-
BYI0O OpOUTY BBICOTOI OKOJI0 36 TBIC. KM B IUIOCKOCTH 3KBaTopa. Haxomsch Ha
Takoil opOure, CIyTHUK o0pal[aeTcsa BOKPYT 3eMJIM ¢ yTIOBOH CKOPOCTHIO, PaB-
HOl CKOpOCTH ee BpAallleHWs, M MOTOMY MJA 3eMHOT0 HAaOJomaTesns Kak ObI
«BHCHUT» HEIONBUKHO HaJ ONMpefeIeHHON TOYKOil 3eMHOU mosepxHocTH. Koop-
OUHATHI TAKOIl TOYKU BHIOWPAIOTCA B 3aBHCHUMOCTH OT TOTO, KAKYI0 TepPPUTOPHUIO
JKeJIaTeJbHO OXBATUTh WJIM Yepe3 KaKue MYHKTHl OPTaHU30BATH «KOCMMYECKUIl
paguoMocT», U 00ecIeYNBalOTCA IOCJe BBIBEIEHUSA COYTHUKA HA OpOUTYy [0-
MOJTHUTEJIbHBIME KOPPEKTUPYIOIUMI MMITYJbCAMH €r0 JIBUTaTeJIbHON yCTaHOB-
ku. Haxosch mOCTOAHHO B OPMEHTHPOBAHHOM IIOJIO}KEHHMH, CIYTHUK obecie-
yuBaeT TpeGyeMoe B3aMMHOE PACIOJIOKeHMe MPHEeMHOIl U mepe/aoleil aHTeHH.

Cnytank «Pagyra» ocHaleH ycoBepIIeHCTBOBAHHOI MHOTOKAHAJIBHHOI
PETPAHCIAAIMOHHON ammapaTypoii, IpefHa3HAYeHHO# [IJas obecleyeHUs Hace-
JIEHUS Hallleil CTPaHBl KPYTJIOCYTOYHOIl TesedOoHHO-TeserpadHOil pafloCBA3bI0
B CAHTUMETPOBOM Auamnasone BoJaH. OOHOBpeMEHHO OH CIYIKUT [JA Tepefauu
IBETHBIX U 4epHO-Gesabix mporpamMM lleHTpanbHOro TeseBUgeHUA HA CETh CTAH-
muit «Opbura». Takoit cIyTHUK MOKHO yMOAOOUTH TMTAaHTCKON peTpaHCIAIN-
OHHOII BBILIIKE, IOCTOSTHHO HAXOAIIEHCS B 30He PaTNOBUUMOCTH dTHX CTAHIIMIA;
IpUd 9TOM AHTEHHBl HA3EMHBIX CTAHIMI OCTAIOTCA HEMOJBUIKHBIMH, YTO CY-
[[eCTBEHHO Y/elIeBJseT CTPOUTeNbcTBO. BiuskuMu xapakrtepucTHKamMu 00na-
maer cnyTHUK «['opusoHT», oGecmeunBaBIIMil peTpaHcaAnuo mepegad us Mock-
BBl 0 XXII geTHnx OnuMnuiickux urpax.

CIyTHHK TeJeBU3MOHHOTO BemlaHusa «JKpaH» (puc. 64) mpexmcrasisgeT co-
00 KaYeCTBEHHO HOBYIO CTYIE€Hb B Pa3BUTHM KocMuuecKoil cBasu. [leno B TOM,
410 Ha OrpoMHubiXx Teppuropusax fAxyrum, Kpacmospcrkoro kpas, Tysumckoit
ACCP u B papge gpyrux pailoHOB HalIeil CTPAHBI IUIOTHOCTh HACeJE€HHA Kpaii-
He HU3Kasg, U B OTUX YCJOBUAX CTPOUTEILCTBO craHmuii «OpOura» HepeHTa-
O6embHO. MeKjy TeM ImocTraBjeHa 3ajava, IpegycMaTpuUBalollas OXBaT TeJe-
BU3MOHHBIM BEL[AHMEM IIPAKTHYECKM BCEr0 HACeJEeHHUS CTpaHbl. JTa mpobdieMa
peliaeTcss CO3MaHUEM CHOYTHUKOB, OCHAI[EHHBIX MOIIHON peTPAHCIAINONHOIM
ammapaTtypoil, mpueM CUTHAJIOB ¢ KOTOPHIX MOKHO BECTH Ha OYEeHb IIPOCTHIE U
JellleBble MpPHUEMHBIE CTAHI[UM — AHTEHHBI KOJUIEKTHBHOTO IOJb30BAHUA, yCTa-
HaBJIMBaeMble B HeOOJBIINX rOpPOJax M HaceJeHHBIX IMyHKTax. CoyTHUKR mpu-
HUMaeT nepegadyd u3 MOCKBHI W MOCHe YCUJIEHUA IOCHLIaeT UX Ha Ha3eMHBIE
crauiuu. BoproBas sHepreTnKa COyTHHKA MMeeT MOI[HOCTH g0 2 KBT, curna-
Jbl MOIIHOTO MepefaTyNMKa YCHJIMBAIOTCH OrPOMHONH AHTEHHOI, MpeICTaBJIAI-~
meit co6oil pa3upoBaHHYIO pelIeTKy IJIomaaso 12 M2,

IIpueM TeleBU3MOHHBIX NPOrpaMM, IepeflaBaeMbIX Uepe3 CIYTHUKHU, HeIo-
CPeJCTBEHHO HA TPUEMHUKH HHINBUAYAJIBHOTO TIIOJH30BAHUSA, YBeJINYeHUE
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NPUKNA AHOE UCNOJIb3OBAHME KOCMOCA

Puc. 64. CnyTHMK €BA3M ANS HENOCPEACTBEHHOro TEeNeBM3MOHHOro BEWAHUS «DKpaH»

yicaa WHOOPMAIMOHHBIX KaHajloB, CO3[aHMe Ha TreocTal[MOHAPHOW opoOuTte
KPYNIBIX PAJINOTEXHUNIECKIX KOMILIEKCOB TOMOJIHUTENBHO PACUINPAT B OyaylleM
BO3MOJKIIOCTH TOTO HANpaBIeHUSA MPAKTUYECKOr0 HCIOJb30BAHUA KOCMOCA H
yMmenpiiaT ero cebGectouMocTh. Bce Gousbliee 3HaueHMe NpuoOpETAOT TaK:Ke
COYTIMKM, UCIIOJNL3yeMble MJd Iejieil HaBUramuu U Ajsa obeclieueHus ormepa-
THBHOU cBA3U ¢ OeperoBeIMu O0azaMu u KopaOiasamu. OHM OTKPBIBAIOT IEpCIEK-
TUBBI CYLIECTBEHIIOT0 YMEHBIIEHHA Ce0eCTOMMOCTH MOPCKUX M BO3IYLIHBIX
TIePeBO30K, IOBBINIEHNA HMX 0E30MacHOCTH, a B JaJblieiIieM — BO3MOKHOCTH
OIpejleIeHU s MEeCTOIIOMOKEeHUA JII000r0 TPAHCIIOPTHOTO CPefcTBa B M1060i1 TOY-
Ke 3eMHOI0 IIapa ¢ MOMOIIbI0 MOPTATUBHOM ammapaTyphl.

A camMbIx pa3HOOGPA3HBIX ACIEKTOB YeJOBEYECKOil NeATeJbHOCTH MepBO-
CTENeHHOE 3HAUEeHHME HMeeT 3ajflavya yJIydlleHHs CJay:RO0b1 morofpl. OpgnHa u3
OCIIOB TPOTTIO3MPOBAHUA MOTOAB — (PAKTHYECKUE JaHHBIE O COCTOSHHH aTMO-
cephl u mUIAMHUKE ee MPoIleccoB. MeTeopoorn cUMTaioT, YTO MJIA IOJYYeHH s
JIOCTATOYHO TOJHBIX HaHHBIX 00 armocdepe 3emuu HATO HMeTH 0oJjee
100 000 MeTeopOJOTHYECKUX CTAHIIMiI, YTO IIPAKTHYECKM HEeBO3MOKHO. Boiee
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NPUKNAAHOE MCNOJIb3OBAHUE KOCMOCA

Puc. 65. Meteoponoruueckuii cnytHuk «Merteop-2»

OBYX Tpereil moBepxHOCTH 3eMiu (OKeaHbl, NMYCTHIHH, NOJAPHBIE W TOpIbIe
paiioHBI) OCTAIOTCA IS METEOPOJIOTOB «OeNbIMU HMATHAMU». BOT moueMy cTOJb.
BaKHYI0 POJIb CTAJM UIPATh METEOPOJOTHYECKUE CITYTHUKH, MPEJCTAaBJAOIINE
c000i1 COBEpUIEHHBIH MHCTPYMEHT A TI00aJbHOrO OXBaTa Pa3HOOOpPAas3IBIX
mpoieccos B arMocepe 3eMId U TMPOCJIEKUBAHUA MUHAMUKN HX Pa3BUTIA,
mpesK/e BCero HajJ TPYAHOMOCTYIHBIMHU pPaiioHaMU U OKeaHaMHU.

B Cosercrom Coroze B 1966 r. ObL1 3amylneH IepBblil METEOPOJIOrUYECKUIT
conytHuK «Hocmoc-122», a ¢ 1969 r. navamuch sanmycku cnyTHuKoB « Mereop-1»,
OCHAII[EHHBIX TEJEeBU3MOHHBIMU Kamepamu. HoBoe IOKoJerne MeTEOCHyTHM-
KoB «Mereop-2» (puc. 65) craso peryasapHo sKcmryaruposarbea ¢ 1975 r. drtu
CIOYTHUKM OCHAIleHBI CKaHupyomuMu Texedoromerpamu u MK-reneBugenuem,
¢ IOMOIIHI0 KOTOPHIX NMPOU3BOAUTCH 0030P COCTOAHMA OGJAUHOTO IHOKPOBA HA[
OCBEILeHHOIl M HOYHOM CTOPOHAMM 3eMHOI moBepxHocTH. KoMmmiexc axTuno-
METPUYECKON almapaTypsl CIYMKUT A U3MePeHHA MOCTYMAaIleil COoJHeuHOI
paguanuu, a TakyKe yxonameid (orpajkaemoii m manyuaeMoil 3emiseil u ee art-
Mocgepoii) paguanuu. 3a 4ac CHYTHUK HaKAIIMBAET U IepemacT HHQOPMAIHIO..
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oxBarbeiBaloIyie miomans ceeime 30 mad. km®. Ha puc. 66, 67 moxkasans! npu-
Mepbl ororpaduit co cmyTHUKOB «MeTeop», B YaCTHOCTH mpuMep oOHapyKe-
MU KPYITHOTO IMKJIOHA.

Cospmama cmelajbHAss CHCTEMAa OIEPATHBHOI 00paloTKM moCTyHaIlei
METEOPOJIOrnvecKoil MiopMaIuy U UCHOIH30BAHUA ee I IPOTHO3UPOBAHUSA.
CyiuecTBywliie B HACTOsALIee BPEeMs [[Beé CUCTEMBI METEOPOJOTMYECKHX CIIYT-
unroB — «Mereop» B CCCP u «laiipocy — « HumGyc» 8 CUIA ¢ Bo3MoOMKHOCTA-
MM B3aUMLOIO OIIEPATUBHOrO OOMeHAa MmoJyuaemoil mHGoOpMaIueil MO3BOJIAIOT
CYULeCTBEHIIO TMOBBICHTL HAJEKHOCTH MPOTHO30B moroasl. DyHKIMOHUpOBaHUE
ATUX CHUCTEM OCYILIECTBJISIETCS B TeCHOM KoHTakte ¢ co3maHHsiMu mpu OOH
Bceemupioit Mereoposornyeciioit opranusanueit ¥ BecemupHoii ciysk6oit morogsi,
TpU TIABHBIX IEHTPa KOTOpoil (yHKIumoHUpYyT B Mockse, Bamunrrone u
Menn6ypue. OHu obecnevynBaT MPOrHO3aMU PErHOHAJIbHBIE METEOPOJIOTHYEe-
cIiue IEeHTPHI B PasiIMyHbIX YaCTAX MHpA.

Ba)kHbIM HOBBIM KayecTBOM CHyTHUKA «Mereop-2» cralia BO3MOKHOCTH He-
MOCPeJCTBEHHO Mepefaydl TeJeBU3MOHHOr0 M300pasKeHUs B J1000e BpeMs CYy-
TOK TOTO pailoHa 3eMJIH, HAJl KOTOPHIM IIPOJIETAET CILYTIHUK, B I0JOCE IIUPHHOI
okoxo 2300 KM. ITO MO3BOJIAET ONMEPATHBHO MOJYYaTh HHPOPMAIUIO O [AHHOI
obJacta, TeMmepaType BepxXHeil rpaHUIBl 00JIaKOB, COCTOSHUHU JIeJOBOTO IIOKPO-
Ba NMPAKTUYECKHU JI0OOMY 3aMHTEPEeCOBAHHOMY MOTpeOUTEIII0, pacIoaraioiueMy
JIOBOJILHO TIPOCTONl TpUEeMHOIl ammaparypoil. B uyacTHOocTH, ycTaHOBKa TaKoil
AMNapaTypsl Ha aToOMOXOfle «APKTHKa» BO BpPeMs ero 3HAMEHHUTOrO II0XOfia
K MOJIOCY ¥ HOJYyYeHNe PeryJsapHbIX CBeleHUi 00 OKpY/KAloOU[uX JblaX B He-
MaJoil cTemeHu CIoco0CTBOBAIM ycmexy 3Toil srcmequiuu. Boaburne mepemex-
THBBI OTKPBIBAET HCIOJIH30BAHUE METEOCHYTHUKOB, HAXOMALIMXCS HA reocTa-
TuoNapHOil opbuTe, YTO MO3BOJSET PEryiaApHO IMepefaBaTh HHPOPMAIUIO O Me-
TEOPOJOTMUECKIIX MpoLeccax, MPOUCXOALINX OJIIOBPEMEHHO IOYTH HA I[eJI0M
nosTyliapun. JKOHOMHUUYEeCKH 3PEPeKT 0T TOYHOCTH METeOompOrHo30B, B KOTO-
PHIX 3aMHTEPECOBAHBI PA3IUYHBIE OTPACIH XO3ANCTBA, MOPCKOH M BO3/YIIHBIH
TPaICMOPT, OYeHb BEJUKH. ¥ HAC B CTpaHe, HampuMmep, 0oJblIne 3KOHOMHUYe-
CKHe BBITOMIBI JlaeT HAOJIOfleHNe Je0BON 00CTAHOBKH BO BpeMs HABUTAIUMH IO
CeBepHOMY MOpCKOMY myTd. MeTeopoaornyecKue COYTHUKU AAIOT OOGLIMPHYIO
HHEOPMALMI0 0 BO3HUKHOBEHUH M HPUOIMIKEHNH Pa3pyIINTENbHBIX ypParaHos,
TaiidyHoB, ry6UTENbHBIX MOPO30B, AOKAeil u 3acyxu. Jlerko moHATH, Kakoe
OrpoOMHOe 3HaueHHe MMeeT CBOeBpeMeHHOe INpe[CKa3aHue BTUX SBIEHHIl mpiu-
POJIBI 1JI1 MHOTMX CTOPOH UeJIOBEYeCKOIl IesTeIbHOCTH.

CosjlaHue CHYTHUKOB CBSASH M METEOPOJIOTMYECKHX CIYTHHKOB — 3aMeva-
TEJBHBIH TPUMEP MUPHOTO MCHOJIL30BAHUA KOCMOCA.

OueHb BBITOMHBIM OKA3aJ0Ch HPUMEHEHUEe CIIyTHUKOB [JI IeJieil reojesun
11 Kaprorpadguu. I'eofileduuecKne COYTHUKH CIYKaT IJA CO3JAHUA OMOPHOI
reofiesnyecKoil ceTd, NPUBA3KM KOODAMHAT NYHKTOB U YTOYHEHUS QUIYpPHI
3emau. Ounm OTKPHIBAIOT MEPCHEKTUBBI PETUCTPAI[UN TEKTOHUUYECKHX CI(BUTOB,
o0napy/KeHUA CMeLIeHUIl yYyacTKOB 3eMHOI Kopbl. HocMmuueckoe waprorpadu-
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Puc. 66. Kyueenie n kyueso-poxpaesble obnaka, Ha loro-socTtoke @PpoHTanbHas obnaxHas
nonoca (o3. baiikan, p. Avrapa, p. Enuceii). CHumok ¢ «Meteopa-1» 27.VII 1977 r.



"Puc. 67. Jlbabl pa3nuuHOl cnnoueHHocTH y Geperos AHTapxTuabl, DpoHTanbHas obnauHas
nonoca ¢ o6nauHbim euxpem. CHumok ¢ «Meteopa-2» 14.XI1 1978 r.



MPUKNTAAHOE UCNOJIb3OBAHME KOCMOCA

Puc. 68. Motoannapat MHOro3oHanbHOro ¢otorpacgpuposaHus MK®-6

a — BuA co cTopoHbl o6bexkTMBOB, 6 — cO CTOPOHBLI Kaccer

poBaHWe 3HAYMUTEJIHLHO YKOHOMHUUYHEEe M ONMepaTHBHee adpodOTOCHEMKH, IKOTMA
peub uget o6 oxBaTe OOJBUINX TEPPUTOPHIA, U 002 3TH METOJA XOPOIIO OMOJI-
HAT Apyr papyra. llosBmiach BO3MOMKHOCTH PeryJisIpHOTO IIOJIyYeHHS Kapr,
OTPAKAIOMINX Pe3yJIbTATHl XO3ANCTBEHHON MEATENbHOCTH 4YeJ0BeKa, YTOUHSIO-
muX MOPQOJOTHIO TPYMHOMOCTYIIHBIX PAilOHOB, CETKY PEYHBIX IIPUTOKOB U Irpa-
HHUIBl BOJOEMOE U T. IL

HoBpiM mepcmeKTUBHBIM HANpPAaBIeHHEM MPAKTUYECKOTO HUCIOJIb30BAHUSA
KOCMOCA CTAHOBUTCA HCCIeIoBaHUEe HPUPOAHBIX pecypcoB 3emuu. HempepoisHo
BO3pacCTalI[e TeMIbl HAYTHO-TeXHHYECKOTO MPOTrpecca, pasBUTHE IKOHOMUKU
1 Bce OoJiblllee TPOHUKHOBEHWE MHAYCTPUANBLHBIX METONOB B pPasiiooOpasiibie
cepsl UeroBeUECKOIl MeATeNTHbHOCTH BHIBHUTAIOT 3aJaydl COBEPIIEICTBOBAHMSI
METO/IOB M3YYEHUS Pa3IUYHBIX 00BEKTOB reocdepsl U GHOreoiieHO30B, Oolice
PaIIOHAJBHOTO, MOAX0a B PEIIeHUH CJOKHOII MPOOJeMbl B3aMMOOTHOIIEI
JeJIOBeKa M OKpYy:Kamolleil IpUPOAHOII cpebL.

Meroasr n3yueHus 3emiau M3 KOCMOCA MO CBOEMY CYIIECTBY SIBISIOTCS O~
HUM W3 HaIpaBleHUii ImiaHeTHOH ¢u3umku. B ocHOBe MX Je;KUT peructpanus
M aHAJIM3 COOGCTBEHHOTO (TEIIOBOTO) M OTPAKEHHOr0 M3JIyYeHUi 3eMiim Kak
niaaHetsl Conneunoil cucrembl. Paznuunbie 00beKTHl reocdepbl MMEIOT CBOI
cnenuduyecKue CIMEKTpaJibHble XaPAaKTEPUCTHKM B IUHPOKOM NHAMA30HE [JIHH
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NPUKNAAHOE MCNOJIb3OBAHME KOCMOCA

BOJIH, BKJIIOYasA BUAMMBIA 1 OamKHUIA nHQPAKPACHDII, 0XBAaTHIBa@Mble 00BIYHOI
dororpadueit. OHE X0OpOLIO MOAYEPKUBAITCA HPU CHEMKE HA CHEKTPO30HAIb-
HY0 IUIEHKY C HCIoib3oBaHueM oreuecTBeHHoit goroxkamepst KT-40. Boaee
niopMatusubl  POTOCHMMKM, IOJy4yaeMble B OTHEJIbHbIX IBerax (30Hax).
Hocaemyonuii cuntes satux nzobpakeHuil (MHOTO30HANbHBIE CHUMKH) ‘TI03BO-
JslerT BBISIBUTL HEKOTOpbIe, Ham0oJiee XapaKTepHbE, YEPTHl MU COCTOSHUE
OTJIeNIbHBIX ITPUPOMHBIX oOpas3oBaHuil. TakuMu BO3MOMKHOCTAMEH 00JagaeT
pa3paboTaHUblii COBMECTHO COBETCKMMHM U HEMEIKMMH cIlienuaaucraMu ¢oTo-
anmapatr MHOro3oHaibuoro ¢ororpaduposanua MK®-6 (puc. 68). Ipume-
pBl NOJNYueHHBIX CHUMKOB mokaszausl Ha puc. 69, 70. Becbma mepcmexkTuBHO
HCIONH30BAHNE Y3KOMOJOCHBIX CIIEKTPOB OTPasKeHUs OTHAEJIbHBIX YYaCTKOB
3€MHOI1 MOBEPXHOCTH, OTHAKO NPU AeMIN@POBKE 1 OTOMKTECTBICHUN ITUX CIIEKT-
poB TpeGyercsi HOAPOOHOE COMOCTABJIEHHE C COOTBETCTBYIOL[UMH 3TAJOHHBIMU
CIIEKTPaMH, MOJYyYaeMbIMH B KOMILJIEKCHBIX H3MePEeHUAX (COBMEIEHHBIX IOM-
CIIyTHUKOBBIX HJIU CAMOJIETHBIX DIKCIIEPHMMEHTAX) Ha CIEIMAJbHBIX MOJHUTOHAX.
CyuiecTsennble OrpaHUYEHNS HA OJHO3HAYHOCTh MHTEPIPETAIUU CBOIICTB IOJ-
cTuNaoLeil TOBEPXHOCTU OKA3BIBAET COCTOSIHHE 3€MHOil aTtMocgepsl, A Yero
Heo0X0aMMO MOAPOOHO HCCIe0BaTh U YUYHTHIBATH B aHAJIN3E €€ IPOCTPAHCT-
BEHHO-BpEMEHHbIC OCOGEHHOCTH B [AHHOM permoHe (Tak Ha3BIBaeMYI0 aTMO-
cepHYI0 epeJaTounyo QYHKIUIO) .

AHanu3 METOIMYECKUX U TEXHHYECKMX BO3MOKHOCTEIl MO3BOJISET HAMETHUTD
pAmobaacreii, B KOTOPBIX UCIOIb30BAHNE CILY THUKOB [JISI MCCJIEJ0BAHUS 36 MHBIX
PECYPCOB, CBSI3aHHBIX C JAJbHEIIUM IIHPOKMM Pa3BHTHEM METOMOB JUCTAH-
IIUOHHOTO 30HAMpOBaHusA, obemaer crarh Haumbosee dPdextuBHsiM. H HuMm
cJielyeT Tpe/e BCero OTHECTU BOIPOCH COCTOAHUSA MOYBEHHOTO U PACTHTENIb-
HOr0 IIOKPOBA, IIPEJCTABIAIINNE IEPBOCTEIIEHHBI WHTEpEC NI CeJIbCKOr0 U
JIECHOTO XO3sAIICTBA; BONMPOCH THAPOJOrMH, OKeaHOTrpauu, MOPCKOTro psIGo-
JoBCTBA. B KauecTBe NpPUMEPOB MEPCIEKTUBHOTO NPUMEHEHHSA KOCMHYECKUX
METOJIOB HAa3BIBAIOTCSA BO3MOKHOCTH 3(Q(EKTHBHOTO peLIeHUs TaKuX 3ajad,
KAaK COCTaBJIeHUE MMOYBEHHBIX U Te000TAHMYECKNX KAPT, KAPT MOPCKUX TE€YeHU I
U TepMalbHBIX IIepPeNajoB Ha IIOBEPXHOCTH OKEaHa, OIeHKA COCTOSTHUSA II0CEBOB
I CTeNeHH HUX CO3PEBAHUA, 3aPaKEHHOCTH IIOCEBOB U JIECOB BPEIUTEJSAMHU,
o0Hapy:KeHHE 0YAroB JIECHBIX IOKAPOB, OIpeJejeHUe JUHAMUKHA CHErOBOTO,
JIeJIOBOTO MOKPOBA UM BBIMAJIGHUS OCAJKOB, OL[EHKH COCTOSHHS BOJ0EMOB U 3a-
IIAaCOB IIPECHOI BOJIBI, OTIpe/iesieHne PailoHOB HAUGOJIBIIETO COMEePIKAHUA TIAHK-
TOHA, CKOIUIEHUS M MUTPAIMU PHIGHBIX KOCAKOB U JIP.

Hanpumep, kKocmuyeckoe iecoBefieHne 0CO0EHHO MEPCIEKTHBHO IS Hamlei
CTpaHbI, OYTH IIOJOBUHA TEPPUTOPUH KOTOPOHl MOKphITa Jecamu. Ha ocHose
pe3yJIbTaTOB PEryJIAPHBIX KOCMUYECKUX CHEMOK U COCTABJIEHHA COOTBETCTBYIO-
MUX MeJKoMacIuTaOHBIX (0030pPHBIX) M KpyNMHOMAcITAaGHBIX (TeMaTHYECKHUX)
KapT OTKPHIBAIOTCS BO3MOKHOCTU IOJYYEHHs MOAPOOHBIX CBEJEHWUIl O COCTOSI-
HHUM JIECHBIX PECYPCOB M JUHAMUKe UX M3MeHeHWii, YTO M03BoJsgeT OoJee Iiele-
HAIIPABJIEHHO IIAHMPOBATH 00'bEMBI 3aTOTOBOK [PEBECHHBI U HEOOXOAMMBIE Me-

12 M. B. Keapgpimi, M. fI. Mapos 177



NPUKNAAHOE UCMOJIb3OBAHUE KOCMOCA

PONPUATHSA 10 BOCCTAHOBJEHUIO JeCHbIX MaccuBoB, CBOoeBpeMeHHOe BBIABIICHUE
3apa)KeHHBIX YYAaCTKOB Jieca M WX JOKAJIU3aIUs, U3yYeHUe COCTOSHHUSA JIeCO-
Haca’KIeHui B 1edax 00pbOBI ¢ 3po3ueil, omepaTuBHAA Iepefava HHOOPMALMK
0 JIECHBIX TI0Kapax WIM MOTeHIMAJbHO OMACHBIX 0Yarax 3aropaHus — BCe 3TO
HECOMHEHHO Gyer crmoco0CTBOBATh PEIIeHHI0 BayKHOM 3amavyu OXpaHbl MPUPO-
Jbl, COXpAaHEHUA JECHBIX OOraTCTB, PACTUTEIHLHOTO M }KUBOTHOTO MHUpA.

[ns crenuaancToB CeMbCKOT0 X03AHCTBA GOMBUIYI0 BAjKHOCTH IIPEICTAB-
JIAIOT Pe3yJbTaThl M3Yy4YeHUsS CE30HHON MUHAMUKM XapaKTepUCTHK IOYBHI IPU
MHTEHCBHOM HCIIOJNH30BAHNM, €€ BJIarocoiep/KaHus, Pa3BUTHS IIOYBEHHOH 3PO-
31U, OTIpefieJIeHNe COJep/KaHNA 3eJeHO MacChl M BeTeTAllUU pacTeHUii, MOJy-
YeHUe OLEHOK YPOKAllHOCTH Ba’KHeHIINX CeNbCKOXO3AHCTBEHHBIX KYJIBTY]D
(Tarux, HampuMep, Kak NIIeHHIIa, SYMEeHb, KYKypy3a, Cof) M pelleHHe APYyTUX
mpo6JieM paluoHAJILHOTO MCIOJIb30BAHUS 3€Mellb.

B pyxkax reosoros kocMuueckoe ororpadupoBaHne CTAHOBUTCA MOIIHBIM
CpeiCTBOM IPOCIEKMBAHUA KPYMHBIX re0JOrNdecKuX (opM, KOMbIEBBIX CTPYK-
TYP M 30H pPas3joMOB, 00JafaloIuX IOBHIIIEHHOH CeiiCMUYHOCTBIO. B uact-
HOCTH, K KOJBIIEBBIM CTPYKTypaM, 9acTO BIUAIOIINM HA pa3MelleHne MHOTUX
BHJOB MHHEPAJIHLHOTO CHIPhs, IIPUBJIeYeHO ceiluac oco0oe BHUMAaHUE, XOTS
OTPaHMYEHHOCTh KPHTEpUeB AJA UX MOMCKA M THIU3AIUM IOKA He I03BOJISET
JeJIaTh CKOJBKO-HUOYAb OIpefieIeHHBIX BBHIBOMOB. TeM He MeHee MOMKHO yiKe
TOBOPUTH O TOM, 4TO BBISBJIEHHE PailOHOB, NMEPCIHEKTUBHHIX HA TONCK HOBBIX
MEeCTOPOKICHUII MOMe3HBIX MCKOIIAeMbIX, M COCTaBJIEHNE COOTBETCTBYIOIIUX KapT
MO3BOJUT HAa [ECATKU NMPOIEHTOB CHU3WUTH 3aTpaThl HA IOCIEAYIOLINE Te0JIo-
ropassefounbie paboTel. CHUMKM M3 KOCMOCAa OKEAHHYECKHX MEJKOBOMIMIL,
obmacteit mpuOpesKHBIX 30H (MaTePUKOBBIX OTMeJjieil) MO3BONAIOT O0GHAPYMKUTH
¢opmel mogBOMHOrO pedbeda, BRIABUTH 0YATH BYJIKAHNIECKOH AeATeNbHOCTH.

OgHUM U3 IMPUMEHEHUH CIYTHUKOB [JIA MCCIEJOBAHUA 3€MHBIX PECypPCOB
MOJKeT TaKKe CTaTh ydacTHe B OCYLIECTBJICHUH MepPOINpPUATHIA II0 PperyJaupo-
BAaHUI0 XO3SAHCTBEHHOH MeATEIbHOCTH YeJOBEKa, NMPOBEIEHUI0 3eMJIeyCTPOU-
TEeJIbHBIX paboT, OTPAaHMYEHUIO 3arpsA3HEHUH OKpy’Kalomeil cpeasl myTeM
ob6ecmegeHnss 3PHEKTUBHOTO M PETYJSAPHOTO KOHTPOJS HA OTPOMHBIX TeppH-
TOPUAX 3a cOPOCOM NPOMBILIIIEHHBIX OTXOJA0B M TePMAalbHBIX BOM, a TaKIKe
CTEIeHbI0 3arpA3HEHNA OKEeaHMYEeCKOH NMOBEPXHOCTH HePThIO U HePTEMpPOmYyK-
ramu. Jla cBOeBpEeMEHHOro MPUHATHSA Mep € LEeJIbI0 COXPaHEeHHsA TeILIOBOTO
M XMMHUYECKOTO paBHOBecuA B aTMocdepe BakHOe 3HauyeHUMe HMeeT OIpejietie-
HUe Bapualuil COMep/KaHUA M BHICOTHOTO paciipefielieHne Majbix aTMocgepIbix
coctapaaomux (oKmcedl aszora M yriaepoma, 030Ha, YIIEKUCIOr0 Tasa, CepHU-
CTOro aHTUJPHUAA U [p.), €CTeCTBEHHBIN ITPUPOMHEBIN 6GajJaHC KOTOPHIX HAapy-
maeTcs B pesyjbTaTe BCe PACLUIMPAIOIINXCS MAcIITa00B aHTPOIOTeHHOTO BO3-
JeificTBUA Ha OKpysKaou(yio cpemy. KoHTpoab cpemcTBaMM KOCMUYECKON Tex-
HEKHN GyfeT cmocoGCTBOBATh, B YaCTHOCTH, BHINOJHEHWIO IIPUHATHIX B Hallei
CTpaHe BaKHEMUX 3aKOHOJATENbHBIX AKTOB 00 YCHJIEHHHM OXPaHBI IIPUPOMBI
H yIyYIMeHUU NCIO0JIb30BaHUA IPHUPOIHBIX PECYPCOB.
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HIuporoe ucmoan3oBaHne KOCMUYECKUX METONOB HCCIETOBAHUA MPHPOMHOM
cpefibl 1 KONTPOJA ee COCTOAHUA (KOCMUYECKO SKONOTHMHU) CTAaHET, KOHEYHO,
BO3MOKHBIM JIMINL IIOCJH€ 3aBEPIICHHS 9DKCIEePHUMEHTAJNbHOH cragum pabor.
Tonrko To pe3ynbrataM 9TOil CTAgUM MOKHO OyJeT clejaTh OKOHYATeJbHBIE
BBIBO/IBI O TOM, B KaKUX cepax 4YeJOBEUECKON NeATEJIHHOCTH HCIIOJH30BaHUE
KOCMUYECKIX CpPEeJICTB OKaKeTCAd MeifiCTBUTENHLHO IIePCIIeKTHBHBIM M BMeCTe
¢ TeM JKOIIOMUYECKHU ompaBHaHHbIM. Takue paboTHl ¢ MpUMeHeHHEM KaK KOC-
MHYECKHUX alllfapaToB, TAK U CAMOJETOB BEAYTCA B TeYyeHHE HECKOJHKUX JeT
B CCCP u CIIA, u pe3ynbraTsl B I[eJOM SBISAIOTCA JOCTATOYHO OOHAMEKM-
BAOIUMU. Y [ac B CTPaHE BTUM IEJAM CIYKAT HCCIAENOBAHMA, MPOBOIUMbIE
Ha opOuraxbHBIX craHmUMAX «CamioTy M mmIoTHpyeMmbIXx Kopabasax «Coiosy,
Ha cnytHukax «Mereop» u «Merteop-Ilpupoga». C 3TUX cnyTHUKOB omepa-
TUBHO IepefaBaluch M300paskeHUs MOACTHIAIONIENH MOBEPXHOCTH C MOMOIIBIO
MHOTOKA HAJLHOr0 CKaHUPYIOIIero reiie)oOToMeTpa B YETHIPEX YYACTKAX CIEKT-
pa, oxBareiBaolux Bugumyio u OonumxHio UHK-o6mactu, 1 ogHOBpeMeHHO JaH-
Hble uaMepenuii, moay4yaemsie mpu momoumu CBY- u MHK-paguomerpos u mo-
aspuMmeTpoB. Boabuioe sHumanume Ha «Camorax» um «Corosax» yhaeasercs
00BIYHOMY M MHOro3oHajbHOMY (QororpadupoBanuo. IlorpeGurtensamu aToit
uagopMaIUN yKe CTAll0 HECKOJIHKO COTeH OPraHM3alfil Halleil CTPaHBI.

Pan cmenuduyeckux tpebGoBaHUil NMpeabABIAETCA K CIYTHUKAM TIPUPOJ-
HBIX PeCcypcoB, NpefHa3HAaYeHHHIM NJs u3ydyeHus MuUpoBOro oxeaHa, TMOKpPHI-
BAIOILEro */; MOBEPXHOCTH HAlllell IJIaHeTHL. 3a MocJeHee BPeMs ¢ 3TOH IeJNbio
Opunu 3amyuens! cnyTHuk «HKocmoc-1076», «Kocmoc-1151», MessayHapomHbIit
cnytHur «WHTepKOocMoc-20». Ha s1ux cmyTHMKax mpoBoguTca oTpaboTKa Me-
TOJIOB AMCTAHIUONHBIX M3MepeHUil XapaKTepUCTHK IIOBEPXHOCTH OKeaHa H
IPUMBIKAIOLIETO K 1IeMY IOTPAHMYHOTO CIOS aTMOcepbl, NUTPAIOIIEero BayKHYIO
poib B )OPMUPOBAHUM METEOPOJOTMYECKUX TpolleccoB. BoproBas ammaparypa
MO3BOJIAET ONIpeJeNATh TeMIepaTypHble HEOMHOPOMHOCTH HA OKeaHNMYeCcKOil
IIOBEPXHOCTH M CBSI3aHHBIE C HUMH BOJHEHHUS M TEYEHHUA, COMIepIKaHUe BJIArk
B arMocepe, 30HB HaUGONBIIET0 CKOIJIEHNSA JbJ0B B apKTHYeCKOM OacceiiHe
u sip. CoBepLIEHCTBYeTCSI TaKKe METOMUKA OTOKIECTBICHUA CHEKTPalbHBIX
n GOTOMETPHYECKUX XAPAKTEPHCTHK ¢ (M3NYECKUMH MapaMeTpaMH IIOBepX-
HOCTHOTO c10s1. C BTHM, B YaCTHOCTH, CBA3aHA NPUHIUINUAILHAS BO3MOMKHOCTH
BBIABJIEHHA o00JacTell B OKeaHe C MOBBIIIEHHOH OMOJOrMYECKON IPONYKTUB-
HOCTBIO.

Bce Gomburee paspBuTHe NOXYYalOT NMPOBOJUMbIe HAa OPOMTAIBHBIX CTaH-
UUAX TEXHOJOTMYecKHe DKCIIEPMMEHTHI, B KOTOPbIX HM3yyaerca BIHSHUE (aK-
TOPOB KOCMHYECKOTO IoJjieTa (HEeBeCOMOCTH, TIyGOKMIT BaAKyyM, coueTaHHe BHI-
COKHMX M HU3KHX TeMIlepaTyp, pajialnus) Ha MOJy4YeHHEe HOBBIX MaTepHAJOB,
nonygabpuKaToB U H3MleNHil. ITO HANpaBJIEHHE MCCIENOBAHUI MOMKeT IIpH-
BECTH B IIepCIIEKTHBE K CO3[aHUI0 BHICOKO)()EKTUBHBIX MPOU3BOJACTBEHHBIX
KoMIIeKcoB B KocMoce. OJJHAKO M 37ech HAl0 B IIEPBYI0 OYepelb TIIATEJbHO
U3Y4YUTh 0COGEHHOCTH COOTBETCTBYIOU[UX (M3NKO-XMMHWUEeCKHX IIpoIleccoB, ybe-
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OUTHCA B DKOHOMHUYECKOIl 1[eJIecO00Pa3HOCTH Iepexofia OT IKCIepUMEeHTATHHOI
cTaguu K NPOMBIILIEHHOI.

Hau6osee mepcrneKTUBHBIMU HaNpaBIeHUSAMU B KOCMHYECKOM MAaTepUAJIo-
BeJleHUU 00eIlaeT CTaTh BHIPAIIMBAHUE KPUCTAJIOB B HEBECOMOCTH, IOJyYe-
HHe TMOPUCTHIX METAJJIOB, KOMIOSUTHBIX M APYTUX KOHCTPYKIMOHHBIX Mare-
puajoB. Be3 KpucaranioB HeMBICIUMBI MEKPOIJIEKTPOHIKA, KBAHTOBAS DJIEKTPO-
HUKa, 3JeKTPOHHAsS ONTHKA M MHOTHe Jpyrue 00JacTH COBPEMEHHOIl HayKII
H TeXHHKH. JIX mporpecc IeJIMKOM 3aBHCHUT OT COBEPIIEHCTBA CTPYKTYPHI
KPHCTAJJIOB — O{HOPOJHOCTH IO COCTaBY U CBOHCTBAM B IPOJOJLIIOM M IIOIIe-
pPeYHOM HANPABJIEHHUAX, COOTHOLIEHUS M 3a[laHHOTO PACIIOJOMKEHUA INpuMeceit
n 1p. OcHOBHO} UCTOYHUK KoJeOaHUIl yCIOBUIl POCTa KPUCTAJLIOB HA 3eMile —
KOHBEKIMA B paclljlaBe IJIM Tra3oBoil ¢ase, OTCYTCTBYIOLIAs B HEBECOMOCTH,
rfle IepepacmpefesieHUe BeIeCTB IpoTeKaeT 3a cuyeT AuPPysum U aToMbl
B KPUCTAJJINMYECKUX pelIeTKaX MOTYT 3aHUMATh CTPOTO OIpefieNelHbIe IOJO-
JKEeHHA. ITO TO3BOJNAET 3HAUUTEIHHO (HA HECKOJIBKO TOPAIKOB) YMEHLIUINTH
YHMCJIO0 [UCIOKAIUA UM OJHOBPEMEHHO OTKPHIBAET COBEPLIEHHO YHUHUKAJILHBIE
BO3MOKHOCTH KOHTPOJIMPOBATH U HPU HEOOXOAMMOCTH HAINPABIATH IPOIECC
MOJyYeHUsT MAaTE€PHATIOB C HYKHBIMHU CBOHCTBAMHU 3a CYeT CIIEI[HAJLIIO BBOMM-
MBIX Jerupymomux npucamok. Oco0eHHO MHTEPECHO HCIOJb30BaHUE 0ECTUTeIb-
HBIX METOJ0B KPUCTAJIM3ALNY, UCKIYAIOIINX OCHOBHOIl MCTOYHIK BHeCEHUs
HejKeJlaTeJbHBIX IIpUMeceil U 3arps3HeHUil, MOCKOJIbLKY HEOJHOPOAIIOCTh COCTa-
Ba [ajKke Ha YPOBHE MECATUTBICAYHBIX MOJeil MpOIeHTa pPe3Ko yXYALIaeT Ka-
YeCTBO MOJYIPOBOTHUKA.

He Bce aro moka ypaercs mpakTmuecku peannsoBath. CyuiecTByioT mpo6-
JeMBl CaMOINPOU3BOJIHHOTO KOJIeGAHUA CKOPOCTH POCTA, HEOJHOPOJHOCTU 3aXBa-
TAa aTOMOB TIpUMeCeil U CIUTKA B LeJOM H T. II. TaK, y eKOTOPHIX KPHCTAJLIOB,
BBIpallleHHBIX B HeBecoMocTu Ha «CaimioTe-d5», HaOI0OMAI0Ch MOBHIIIEHIIOE KO-
JANYEeCTBO Ta30KUAKUX BKJIIOYEHUII U YepefoBaHUE 30H, COMEP/KAIINX TaKue
BRJIIOYEHUs, ¢ 30HaMHU, CBOOOTHBIMU OT BRIueHuil. cTounnkamMu ux, BUAUMO,
OBLIN MY3BIPHKU ra3a, PacTBOPEHHOTO B KMAKOCTH, moaToMy Ha «Caimrore-6»
HCIOJb30BaNNCh 00e3ra;keHHBIe PACTBOPHL. BBLINM ycmemHo IPOBefleHBI dKCIIe-
PUMEHTHI 110 HANPABJIEHHOH KPHCTAJIU3AIUU BEIECTB C BHICOKOHl YHIPYToCTHIO
IapoB M CKJIOHHBIX K JUKBAIUMU. AHAIU3 MOJTYYEeHHOTO IOJMKPUCTAIINIECKOTO
CINTKA M3 PAacTBOPOB TEJLIYPUAOB KAaAMus M PTYTH HOKasax Auddys3nmoHUBIIA
XapaKTep BBIDABHUBAHUSA COCTaBAa B PacILIaBe U BBICOKYI0 MUKPOOAIOPOMIIOCTD
ero oTAeJbHBIX yuacTKoB. IIpoBoguauce Tak:Ke sKCIIEpUMEHTHI MO KPHUCTAJJIH-
3aquM U3 Tra3oBoil ¢assl HA MOJYNPOBOJHUKOBBIX MaTepHajJax — TBEPABIX
pacTBOpax TEeJUIYPHAOB CBHHIIA U OJIOBA, CEJIEHUJOB U TEJIYPHIOB LUMHKA U
KaJMHus.

HoMnosutHble MaTepuajbl BHIDAIMBAIOT HA 3eMJe KAaK IEJIUKOM, IIyTeM
HANPaBJIEHHOTO 3aMOPAaKMBAHMA CHEI[MAJHHBIX CILIABOB, TAK M IIyTeM BHeJpe-
HUA TOHYAMIINX TBEPIBIX HUTeil B INIACTHYHBIA MeTann (ero apMumpoBaHus).
N 3mech HEBECOMOCTE MO3BOJIAET 3HAUUTEIHHO OGJETYUTH NPOILIECC IOJTY4YeHHS
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Tpedyemoit onnopoxuoctu. Ha «Camorte-6» unccienosamoch BsauMojeiicTBue
pacIiaBoB C TBEPJABIMU TYTOILIABKMMHU MeTaJIaMM HA TAKUX KOMIO3MIUAX,
KaK aJloMHUHHIII—BoabdpaM, HHAMI —Me/b, rajLmii—MoanoaeH, Meab— aJioMU-
Huit, omoBo—cBuier u Ap. Bcero 3a BpeMs paboTsl dKcHeqmuuii GbLIO IMOJY-
geno na ycranoskax «Cmuasy u «Kpucrami» cBbile ABYXcOT 00pa3loB MOJY-
[IPOBOIMMUKOBBIX MAaTepPHAJIOB, CIIABOB M COeJMHEHUIl ¢ HOBBHIMH CBOICTBAMI.
[1pojomxanacr orpaGoTKa METO0B HaHeCeHUS B YCJIOBHAX KOCMUYECKOTrO Ba-
KyyMa 1 HeBecoMocTH MeTajuimyecKux mokpsituii. Ilomyyennsie o6pasisr mepe-
JIa11B1 OPraliM3aIUAM MPOMBIILIEHIIOCTH ¥ UCIBITHIBAIOTCA B PA3IMYHBIX MpHGo-
pax, cucTeMax 1 MeXaHH3MaXx.

JKcIepuMenTaM B KOCMOCe CONYTCTBYIOT JTabopaTopHbIe MCCIE0BANNSA, Ma-
TeMaTHyecKoe MOJeJHpoBaHMe IMPOIECCOB TEILIO- I MaccooOMeHa IPU MaJbIX
3uauenuax ciabl TskecTH (Mukporpasutanuu). Taxue KOMILIEKCHBIE HcCJIe-
JOBaHUA II03BOJIAIOT COBEPIIEHCTBOBATH METORAMKH IIOJIYyYeHUSA KPHUCTAIJIOB,
MOJYyNPOBOAIINKOB, ONTHYECKUX CTEKOJ, KOMIIO3UTOB U [PYTUX YHHUKAJIbHBIX
MaTepuajioB, 4TO IpeJCTaBiseT IEePBOCTEIeHHBI WHTepec MIA (UMK TBep-
TOTO Tejia, ONTHKH, 9JIEKTPONUKHU, MaTepuajoBefieHus. EcTb, Hampumep, ompe-
HeleHHbIe yKa3aHHUs 11a IePCIEKTUBHOCTD MCIIOJb30BAHUS OCHOBHOTO (haKkTopa
KOCMMYECKOro II0JieTa — HeBeCOMOCTH — B (papMaKoJoruy, AJs MOoJydeHHUA He-
KOTOPBIX 0c000 YHMCTBIX M OMOJOTMYECKN AKTHBHBIX JEKapCTBEHIBIX IIpe-
maparTos.

PasButne KocMOHABTHKM CIOCOOCTBYET 0O0INEMY Hay4YHO-TEXHUYECKOMY
MpOrpeccy, BhI3bIBAA MOSABJIEHNE HOBHIX MAaTePHUAJOB, METONOB M3MEpPeHUIl, Tex-
HUYECKHUX YCTPOiicTB, NPUOOPOB, TEXHOJOTUYECKNX U TPOU3BOACTBEHHBIX ITPO-
1ecCoB. ITO CTUMYJUpPYOIee BIAUSAHIE MPOUCXOTUT ABOAKUM oOpasoMm. Brico-
Kuil ypoBeHb TpeGOBaHMII K MaTepuaiaM, dJIeMeHTaM, arperataM, mpuéopam,
Npe/lHAa3HAYEHIIBIM JJIST UCIIOJb30BAHUA B PAKETHO-KOCMUYECKOIl TeXHUKe, CIIO-
co0CTBYeT COBEPIIEHCTBOBAHMIO XaPAKTEPUCTUK «HEKOCMUYECKON» ITPOMYKIIUH,
BBIIIYCKaeMoM TeM jKe 3aBOJIOM, IpefnpusaTueM, orpaciabio. C apyroit cTopoms,
paspabaTeiBaeMble CIIEIIUAJIBHO JJIA IleJieil KOCMOHABTUKM 00pasilbl OKa3bIBa-
JOTCS YaCTO YPe3BBIUAITHO MOJE3HBIMHU B IPYTUX cepax vesoBeUeCKOil JesTesnb-
HOCTH, TOBHIIIAsE UX 3(PPEeKTUBHOCTH, MPUHOCH MOTMOJHUTENBHYI 3KOHOMUUe-
CKYIO BBITOY.

Bosabiioe xoimmvyecTBo TeXHUYECKUX MOCTHUIKEHHUI IOCJIEIHUX JIET SABJIAETCHA
MPSAMBIM CJe/ICTBEM Pa3BUTHA KOCMHYECKON TexHMKH. H HUM oTHOCATCA HO-
Bble XUMUYECKM CTOIKUe 1 KapoMpOYHble CIJIaBbl, MUHHATIOPN30BAHHBIE DJIEKT-
poIliible DJe€MeHTHl M MHUKPOIIPOIlecCOphl, HEropioume MaTepuajbl, MOIIHBIE
aKkKyMyJIATOpHBIe OaTaped ¢ MaJBIM BpeMeHeM TIoj3apsajga U BHICOK0dPgekr-
TUBHBIE 3JIEKTpPorenepatopsl (pafMOM30TONNbIE, Ha OCHOBE TOILNIMBHBIX 3Jle-
MEHTOB W [p.), OypoBBleé MHCTPYMEHTHI, OMOMeIMIMHCKOe oGopyaoBanue,
COBepIIeHHbIE METONBl OOpabOTKM MHUINEeBHIX MPOAYKTOB U MHOTHE [Jpyrue
Hay4yHO-TeXHUYeCKHe AocTu:KeHUs. Tak, KapompoyHble CILIABHI HALLIN IIPU-
Me(leHe B CAMOJIETOCTPOEHHHU TPYU M3TOTOBJIEHUU MOTOPOB, AKKYMYJIATOPHBIE
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0arapenm KOCMUYECKUX 30HMIOB, Tpebyiomue Ha moasapanky 159—20 MuH BMecTo
HECKOJbKHUX 4acoB, MOTyT 3(P¢PeKTUBHO HCIOIb30BATHCA [JS AaBTOKAPOB H
snexkTpomoOmieir u t. A, lllupokoe pacmpocTpaHeHWe B BBHIYNCIUTENHHONM TeX-
HUKe U 3JeKTPOHUKE TOJYYHIM MUKPOMPOLECCOPHI, BHIOJIHAIOLINE B 4YPE3BbI-
YyaifHO MaJjioM 00beMe (QYHKIMH THICAY TPAH3UCTOPOB, KOHJEHCATOPOB, COMPO-
TUBJIEHUI.

ITorpeGHOCTH KOCMOHABTHKM COJEHCTBOBANN PELIEHNI0 MHOTHX BOIIPOCOB
B 00JacT aBTOMATH3AaIlNi, COBEPLIEHCTBOBAHUA TEOPUHU U CPENCTB UCTAH-
IMOHHOTO YIpaBJIEHUSA, CHCTEM OIEPATUBHOTO KOHTPOJA 3a (PYHKIMOHWPOBA-
HHEM TeXHHYECKH CIIOKHBIX YCTPOMCTB, METOJOB Iepefadyd u oOpaboOTKH
uadopmanuu. OHM CIIOCOOCTBOBANU TaKKe PE3KOMY YIYULIEHUI0 (QU3MYECKUX
XapaKTEePUCTUK KOHCTPYKIIMOHHBIX MATEPHAJNOB, TOYHOCTH M HAMIEKHOCTH MHO-
TUX HU3JIeNUi, TPOMBIIIIJIEHHOMY OCBOEHUIO HOBBIX TEXHOJOTMYECKUX ITPOIECCOB.

Ha ocmoBe cmenuanbuo paspaGoOTaHHBIX [JS KOCMUYECKONl TeXHUKH MaTe-
pHUAJIOB CO3/laHbl pasHoOOpasHble Xupypruueckue uHCTpyMeHTHL. CO3JaHBI Ka-
TeTepsl IS MJUTENbHON KaTeTepusalMM MarUCTPAJbHBIX COCYOB M cepjla.
B pasnuunbIX 00JacTAX MpUMEHAIOTCH (apMaKoJormuyecKue IIpermapaTsl Ipo-
TUB 00JIe3HN YKAYNBAHUA, AJA MOBHIIIEHNA YCTOMYMBOCTHA OPTaHN3MA K KHUCJO-
POMHON HEeMOCTATOUHOCTH H [Ap. DBojblnoe 3HayeHHe HMMEIOT HCCJIEOBAHUA
BIUSHUSA CHIKEHUs JIBUTATeJbHOI aKTHBHOCTU Ha OPraHU3M YejoBeKa. MHorue
MeTOJBI M NPUOOPHI [AJA PErHCTPali Pa3HOOOPa3HOW (PU3MOJOTUIECKOR WH-
dopManuu U ee aBTOMaTHYECKOiT 06paboTKH, paspaboTaHHbIE [JIA KOCMIYECKUX
HCCJIeIOBaHMII, TMOJIydyaloT Bce 0ojiee HMIMPOKOE PACIHPOCTPAHEHHE B MeIUI[HH-
CKOIl mpakTuke. B uwacTHOoCTH, ammapaTypa [JA HCCIeI0BaHUA MUHEPAILHOM
HaCHIIeHHOCTH KocTHOiT TKauu. IlpencraBaser 6oapmioit MHTEpeC MCIOJIL30Ba-
HUe OIbITa UAeHTHQUKAIUN BPeIHBIX IpuMeceil B arMocdepe, XapakTepUCTHKN
ayToMuKpoQIophl UesoBeKa, MajJoradapuTHON ammapaTypsl ra3oBOTO anajm3a.

B cBsA3u ¢ uccieqoBaHUAME BONPOCOB, CBA3AHHBIX C NpPEOBIBAHUEM 4YeJo-
BeKa B KOCMoOce, TIIyOOKOMY M3yUYeHUIO IMOo/IBepriach (PU3NOJIOTHA YeJOBEKa Ipu
pasHOOOpa3HBIX BO3JENCTBUAX U HATPYy3KaX. DBUINM ycoBepIeHCTBOBaHBI Me-
TOoABl oTGOpa JdIofeil A mpodieccHoHANBLHON AeATeabHOCTH (JIETYNMKOB, IOJ-
BOMHUKOB). HecoMHeHHYI0O IONb3y IPAKTHYECKON Me[WIIMHE MPUIECTH CIe-
MUaJbHbBIe METOJbI BHIABJIEHUA CKPBITON MATOJOTHH, B YaCTHOCTH MOXUPUIIPO-
BaHHbIE TUIOKCHYECKHE NPOOBI, IOMOTAIINe BBHIABIATH CKPHITYI0 KOPOHAPHYIO
HEJ0CTAaTOYHOCTh, YCOBEPLUIEHCTBOBAaHHbIE METOJUKHU MCCIEIOBAIINSA TapyIIenuit
TeATeJbHOCTH BecTuOyIApHOro anmnaparta. Ousmonorus moayduna BO3MOKIOCTh
U3YYUTh POJb IPABUTAIMOHHBIX CHJ B JKU3HEJESATEIbHOCTH YeJI0BeUeCKOTo Op-
raHmsMa.

3HaYNTeNLHBIX YCIIEX0B NOCTUTJIA KOCMHYecKas MeIUIUHA M B paszpaboTie
MEeTO/IOB MMCTAHIIMOHHON PerucTpaluu MmoKasaTejeill AeATeJlbHOCTH PAa3IUYHBIX
cucreM opraHumsma. JacTh 3TMX METOJ0B BHe[peHA KAK B KIMHUYECKYIO ITPaK-
THKY, TAaK U B TaKue 00JACTH, KAK CMIOPTUBHAA W TOABOJHAS MeIUIUIIA.
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KocMuueckue ucciefoBaHus BBHAY HX NPEHMYIIECTBEHHO IJI100AJIHHOTO Xa-
paxTepa B CHIBHON CTeNeHH CIIOCOGCTBOBAJYM U TPOMOJIKAIOT CIIOCOOCTBOBATH
PasBUTHIO MEKIYHAPOJIHOTO HAYYHOTO M TeXHUYECKOTO COTPY/[HHUYeCTBa, cOJM-
JKeHNI0O HApPOMOB Mupa. ¥YCHOEeIHO pasBuBaercsi corpyaHmuecTBo CoBeTcKOro
Comwosa no nmuuun «Vureprocmocar. Haubosnee KpymnHble IporpaMMbl COBMECT-
meix paGor Coserckuit Coi03 OCYyILeCTBISET CO CTPaHAMHU COIUATHCTHYECKOTO
compysecta, ¢ @Opannueir, CIIIA, Unnuneit. 3akmovaoTcs TakkKe OTAeNbHbIe
COTJIANIeHNA ¢ JPYTMMHU CTPAHAMU U MeKIyHapOXHBIMU OPTaHM3ALUAMMH.

MHuorocToponHee COTPYJHHYECTBO COLMAINCTUYECKHX CTPAH OBLIO HAYaTo
B 1965 r. B 1967 r. 6pina mpunara mporpamMmma «MHTepKocMoc» Ha OCHOBe
Cornamennsa Mexay npasureibcrBamu Boarapuu, Benrpuu, I'IP, Ky6s1, Mon-
roiun, Iloapmm, Pymerann, Coserckoro Corosa m Yexocmosakuu. B 1971 r.
uMU OBLIO PUHATO COBMECTHOE pelleHUe O CO3TAHUM Me)RIYHapOgHON opra-
HuU3aK cBs3Hu «MHTepCIyTHHKY, KOTOpas OTKPHITA VIS BCeX FOCYAapCTB MUDA,
JKENAIINX COTPYJHUYATH HA PABHOIPABHBIX M B3aMMOBBITOJHBIX YCJIOBHAX.
B uione 1976 r. yuacruuku mporpamMmbl «/lHTepKOCMOC» MOATMCAIN MeKIIpa-
puteiabcTBennoe CorsameHne 0 COTPYJHUYECTBE B MCCJEMOBAHUU M HCIOJb30-
BaHUU KOCMHUYECKOTO MPOCTPAHCTBA B MUPHBIX I[eJsAX. B 3TOM MOKyMeHTe mOJ-
YEPKHYTO CTpeMJIeHHe OPATCKUX CTPAH 3aKPEeNUTh HAKOIJIEHHBIH OMBIT IIPOBe-
JIEHUs COBMECTHBIX paboT B KOCMOCE M BCEMEPHO COMleCTBOBATH fajbHeNIIeMY
Pa3BUTHIO COTPYAHUYECTBA B 3TOI 00IaCTH.

B 1966 r. memxrocynapcrBenHoe CoriameHue 0 COTPYJHUYECTBE B HCCIe-
JIOBAIIUK U MCIOJb30BAHIN KOCMUYECKOTO IIPOCTPAHCTBA B MUPHBIX I[@JIAX OBLIO
sariaioueHo ¢ Opaunueit, a 8 1972 r.— ¢ CIITA. B mae 1977 r. Bcrynuio B cuiry
HoBoe Cormamrenue o corpynunuectBe mexay CCCP u CIHIA.

Cosmecrtubie paborst CCCP ¢ mpyrumu crpaHaMu mpoOBOASATCS € MCIIOJNb30-
BaHMeM NIMPOKOr0 apceHaja HAYYHBIX M TEeXHHYECKUX CPEeJICTB, HAYMHASL OT
MEeTEeOPOJIOTUYeCKUX, Te0U3NYECKUX paKeT U ApPeiiyoINuX BBICOTHBIX a’po-
€TaToOB /10 JYHOXOJ0B, MEJKILIAHETHBIX CTAHIUH, IMHJIOTHPYEMBIX Kopabiei
«Cow3» u opburampubix crannuii «Camor». 3a mepuon ¢ 1965 r. 6wuT0 3a-
nymieHo 20 coyTHHKOB cepuil «/IHTEPKOCMOC» M HECKOJNBKO BBICOTHBIX pPaKeT
TiHna «Beprukanby ¢ anmaparypoil, pa3pa0OTaHHOH YYEHBIMH M CHEI[HAIUCTA-
MH CONUAQJIUCTHYECKMX cTpaH. Ha HuX OBLINM TpOBeJeHBHI MHOTOYHMCIEHHbIE
IKCIEPUMEHTH ¢ IeJbl0 H3y4YeHUs BepxHeil atMocdepbl 1 noHOCHEpH 3eMiH,
TOJIHEYHOTO YJIbTPauoIeTOBOTO, PEHTTEHOBCKOTO M3JIyYEeHUN M KOPILYCKYJIAp-
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HBIX IIOTOKOB, Pa3HOOOPA3HBIX XapPaKTEePUCTUK 3aXBAaueHHOIl pafualuyu B Mar-
HUTOC(epe 3eMiIu M [ApPyrue MCCIAEJOBAHUA IO KOMIUIEKCHOW HpoljeMe COJ-
HEYHO-3eMHBIX cBsaseil. HempepsiBHO Bo3pacraer B 00IIMX mporpaMMax pabor
YIeIbHBIN BeC 9KCIEPUMEHTOB, HMEIOIUX MPUKJIATHOEe, HAPOLHOXO03:iICTBEHHOE
3HAaveHIe.

Cepire 10 coBeTCKO-()PaHIIy3CKUX SKCIEPUMEHTOB BBIMOJHEHO HA KOCMU-
yeckux ammapatax «Opeomn», «IIporuos», «JIynoxom», «Mapc», «Benepa», 3a-
MyL[eHHl cliel(uajbuble paHIy3cKue TexHomornyeckue cnyTauku MAC, uugnii-
ckue coyTHuKM «Apuabara» n «Bxackapa». Boabuioit uHTEpec mpeacTaBuIn
OKCIIePUMEHTHl 110 Ja3epHoil Jokauuu JIyHBI ¢ MCIOJIb30BaHMEM YTOJKOBBIX
orpaskareseil (PpaHIy3CKOro MPOU3BOJACTBA, UCCIENOBAHNA COJHEYHOTO PAUO-
H3JIyYyeHud NMpU moMouu anmaparypsl «CTepeo» M IJIA3MBl COJHEYHOTO BETPa
C HCIIOJIb30BaHUEM ammapatypsl «sHemo», sKCIIEPHMEHTHI 110 M3YYEHHUIO Aep-
HBIX B3aMMOJeHCTBUIl Mpu moMolnu anmapatypsl «CHer». YcCIeIrso mpoBseieHsl
COBMECTHBIE COBETCKO-(DPAHI[Y3CKUE WUCCIEeJOBAHUSI BOMOPOTHO-AeiiTepueBoit
KOMIIOHEHTHI BepxHeit arMocgepsl BeHepsl Ha aBroMaTnuecKux craHnusax «Be-
Hepa-9—12» u uccieqoBaHNA raMMa-BCILUIECKOB IIPU MOMOINM IaMMAa-TeJIeCKOoIa
«Cuer-3», Kortopslil 6el1 ycranoBieH Ha cuyTtHuke «IIpormos-7», u nmpumepHo
AHAJIOTUYHON almaparypsl, yCTAHOBJIEHHOII HA IPOJETHHIX Aammaparax CTaH-
nuit «Benepa-11, 12».

MHuorouncieHHBIM 1a00paTOpuAM MUpPa ObLIM MEPeJAHBI A BCECTOPOHHUX
ncclie[OBaHMil JOCTABJIEHHBIE Ha 3eMII0 00pa3lbl JYHHOTO TPYHTA.

AKTUBHO pa3BUBaeTCsa MeKIYHAPOTHOE COTPYAHUYECTBO B 06JIACTH MEIIKO-
OMOJIOTHYEeCKUX HCCIeJOBaHUIl, BKIIOUAloNlee B ce0s IIUPOKUl Kpyr mpodieM
rPAaBUTALMOHHON W PafMAIMOHHON GHOJOTMH, MOBEIEHUs JKUBBIX OPraHM3MOB
B YCJOBUAX DKCTPEMAILHBIX (PAKTOPOB KOCMHYECKOTo mosieta u ap. B 1975 r.
OBLI 3amyleH cHel[MaJbHbIi Onosornyeckuiti cnyTHUK «HocMmoc-782», B uccie-
JOBAaHMAX HAa KOTOPOM NPUHANM yuactue yueHble UexociaoBakuu, llombimm,
Benrpun, Pymenun, CIITA u @paunnun. 3aBepuiena MHorojerHsas paGora IIO
MOATOTOBKE M M3JaHUI0 COBMECTHOTO TPEXTOMHOIO COBETCKO-aMepPUKAHCKOro
Tpyaa «OcHOBBI KOCMUYECKOH GHOMOTHM U MEeTUIIMHBIY.

Bonpmasn u pasnoo6pasHas mporpaMma MeKAyHAapPOJHOTO COTPYAHUYECTBA
OCYIIeCTBISETCS B 00JACTH METEOPOJOTMYECKUX MCCIETOBAHUI — OT peryJsp-
HOTO 30HIMpPOBaHUA aTMocdepsl npu momouu Mereopaxer Tuma M-100 u MP-12
U HMCIOJb30BAaHUA WH(POPMALNY, IOCTYIAIOUed ¢ KOCMUYECKOHl cucreMbl «Me-
TEOp», M0 OPraHM3aIUU KPYITHBIX COBMECTHBIX NPOrpPaMM HCCIEIOBAHUIN TJIO-
0anbHBIX arMocepHBIX mpoleccoB. Bece Goabliee 3HayeHWe IMpUOOPETAOT CO-
BMeCTHBIe paGoThl 110 N3YYEHUIO OKPYIKAOIlell MPUPOTHOIl cpesl U pa3paboTKe
JJIA 9TUX I[eJieil anmapaTypsl AUCTAHIIMOHHOTO 30HANpoBaHusA. Baskuble pe3yib-
TaTel B 00JIACTH WHCCJIEIOBAHMN 3€MHBIX pPECYpPCOB IIOJY4YEHBI IIpH IOJIeTe
B 1976 r. munotupyemoro kopabiasa «Cows-22» ¢ anmapaTypoit MHOr030HAJILHOTO
dororpaguposanua MK®-6, paspaGorannoii cnenuamucramu CCCP u T'/IP n
H3roroBeHHOi Ha HapoxuoM npeanpustuun I[P «Kapa Ieiic Menay.
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Puc. 71. CoBeTcKO-aMEepPMKAHCKMM IKCMEPMMEHT MO CTbIKOBKE KOCMMUYECKWX kopabnei
«Coro3» — «AnonnoH» (pucyHok)

B paMkax mporpaMMbI COBETCKO-aMEPHKaHCKOIO COTPYAHMUYECTBA B HCCJE-
JOBaHMM KOCMHYECKOro mpoctpaHcTBa B wuiode 1975 r. ObLT ocylecTBIeH
COBMECTHBIN moJieT KocMuuecKux Kopabieit «Coio3» u «Amosion» ¢ KOCMOHaB-
tamu A. A. JleonossiM, B. H. Ky6acossim, T. Cradpdopaom, [I. CmeiiroHoM n
B. Bpaumom. Bo BpeMs 310oro mojiera orpabaThIBaNNCh COBMECTUMBIE CPEICTBA
COJMMKEHNA U CTBIKOBKU COBETCKMX M aMEPHMKAHCKUX IMMJIOTHPYEMBIX Kopalieii,
GBLI MPOBEJIEH PANl HAYYHBIX U TeXHUYECKUX dKcIepuMeHToB (puc. 71).

Hosoii 3ameuarenbHOil cTpaHuIleil coTpygHnYecTBa mo mporpamme «Murep-
KocMoc» crana peanusainus CoriaiieHus o mojserax KOCMOHABTOB COIMAJIICTH-
YeCKNX CTpaH Ha opOuraabHbix cTaHmuax «Camor». B srom Cornamenuu, mop-
nucanHoM B Mockse 13 uionst 1976 r., momuepkHyTO cTpeMiieHue OpaTCKUX
CTPaH 3aKpenuTh HAKOILIEHHBIH OIIBIT IIPOBEJEHHUS COBMECTHBIX paboT B KOC-
MoOce U BCEMEPHO Pa3BUBATH laJjbHeiilee COTPYIHIMYECTBO B 3TOM HAIIPABJIEHUH.
K nacrosamemy BpeMeHU YCIEIIHO 3aBePUININCH OJETH JIETYMKOB-KOCMOHABTOB
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MepBbii MHTEPHAUMOHANbHLIN 3KMNaX Ha 6opTty opburtanbHoil crtaHuum «Cantor-6»: ner-
umk-kocmoHasT CCCP A. A. l'y6apes u netumk-kocmonasT YCCP B. Pemexk

YCCP, ITHP, T1P, BHP, CPB u Pecny6auku Ky6a — B. Pemera, M. Tep-
mamesckoro, 3. Mlena, b. @aprama, ®am Tyana u A. Tamaito Mengeca, kKoTo-
pble BMecTe ¢ KOMaHAUpPAMU MEKIYyHAPOTHBIX SKMUIIaKeill COBETCKUMH KOCMO-
mastamu A. A. I'y6apessim, B. @. Brikosexum, II. Y. Kaumyrkom, B. H. KyGa-
cossiM, B. B. T'op6arko, 10. B. PomaneHKo u 3KMMaKaMé MIHUTEIbHLIX DKCIIe-
auuuil BeImoNHUAN Ha O00opry «Canrora-6» OOUMIMPHBIN KOMIIEKC HAOJIOeINi
OTJeJbHBIX PailOHOB 3eMHOIl IOBEPXHOCTH M OKeaHa, HAYUYNBIX W MPUKIATIBIX
HCCJIeJOBAHMIT MO COBMECTHO paspaboramubiM mporpammam. Cpegu riocaeminx
BayKHOE MECTO 3aHAJH TeXHOJOTHYECKHE DKCIEePUMEHTHI 10 MOJYUEHHIO B YCJI0-
BHAX II€BECOMOCTH METaJLINYECKIX CILIABOB, BHIPAIIMBAINIO KPUCTAJLIOB, IiC-
MOJIb3YeMBIX B KauecTBe ITOJYIPOBOMHUKOBBIX MaTepHUAajoB, OHOIOTHUECIIHE
SKCIIEPUMEHTHl 110 M3YYEHHIO BIHAHUA (PAKTOPOB KOCMIYECKOTrO IOJeTa HAa
CTPYKTYPHO-(PYHKIIMOHANbHYIO OPraHM3aIHi0 KIETOK, MEeIUIHHCKHe WUCCe-

186



MEXAYHAPOAHOE COTPYAHUYECTBO

MOBaHMSA, B TOM YHCJHe H3yYeHHe ICUXO(QU3MOJIOTHYECKUX PpeaKIUuil veso-
BeKa B 3aMKHYTOM IpPOCTpPaHCTBe, U Ap. Bricokoe mpodeccunonanbHoe MacTep-
CTBO, BBIIEPKKY U MY’KECTBO MPOJAEMOHCTPHPOBAT COBETCKO-O0OJTapCKUNl KOC-
MuuecKuil sxumnax — kocmonatsl H. H. Pykasumnukos u I'. sanos. B mpo-
necce commxenusa co crannueil «CamoT-6» BO3ZHUKIN OTKIOHEHUA OT LITATHOTO
peskuMa B pabore cOMMIKAOIIE-KOPPEKTUPYIOINEil [BUraTeJIbHON YCTAHOBKU
ropatisn «Cow3-33», u cThIKOBKA OBLIA oTMeHeHa. [y BoaBpalieHus Ha 3eM-
JI0 KOCMOHABTHI HCIIOJNB30BAlN pe3epBHBI ABUraTeNb KOpalJs, 4eTKO U cJa-
sKEIIHO IIPOBEJH BCe OlIePaIUi U OJATOTMONYYHO MPU3EMIIUIIUCE.

Kocmonastsr MHP u CPP 3aBepmator npeamosersyio moarorosry B IlenTtpe
nofaroToBku KocmouastoB uM. 0. A. 'arapuna. B cooTBercTBHE C JOCTUTHYTHIM
Cornamennem ¢ cepenunbl 1980 r. TaM Hauyajau MOATOTOBKY (PpaHIIy3CKHE KOC-
MoHaBThl, HocMoc cranm apenoil ApysKecKUX BCTped IpefcTaBUTeNeil pasHBIX
HAPOMIOB, MOJYYUBIINX BO3MOKHOCThH NPUOOIIMTHCA K CAMBIM COBPEMEHHBIM
HAYYHO-TeXHUYECKUM JOCTUKEHILAM.

INonHompaBHEIMU yuyacTHHKaMH PaboT cTAlU yueHbIe U KOCMOHABTHI COI[HA-
JIMCTHYECKUX CTPaH — yyacTHUI[ mporpaMMsl «VHTeprocmoc». Tem camsiM o7-
KPBIT KKAueCTBEIHO HOBBIN 3Tam COLMAJIHCTUYECKON HMHTErpanuud B 00JaCTH
HAYYHBIX HCCIEOBAHMII KOCMIYECKOTO IIPOCTPAHCTBA. B 9TOM NpOABIAIOTCS
Jy4qlIde 4epThl UHTEPHAIMOHAJN3MA U TOBAPHUIIECKON B3aMMOIIOMOIIIIL,

OcBoenue KocMoca SBUIOCH 3aKOHOMEPHBIM, HCTOPUUYECKU IpeaolpesiesieH-
HBIM 3TAlOM HEYKJIOHHOTO Ppa3BUTUA INPOU3BOAUTEIBHBIX CHJ YeJOBEYECTBA.
OHo mpU3BaHO HOMOYb B PELIEHHH OCTPHIX DKOHOMHYECKUX U COIHATbHBIX IPOO-
JeM, CBSA3aHHBIX C yCTpalleHHeM IPOTHBOPEYUl MEKIY PaCTYLUMU MOTPeGHO-
CTAMH YBEJIMYUBAIOIIErocs HAPOMOHACEJEHUs 3eMJIH U OrPAHHYEHHBIMU 3€M-
HBIMU MCTOYHMKAMU HX YAOBIeTBOpeHUs. Paspemnts 31U mpoOIEeMBI MOKHO
TOJNBKO HAa MyTH 00beIMHEHHUs YCUIUIl BCeX TOCYAapCTB, IX HOOPOBOJIBHOTO U
PaBHOIPABHOTO COTPYIHIYECTBA.

PasBurue MesRIyHAPOJHOrO COTPYAHUYECTBA B KOCMUYECKHIX MCCJIE0BAHUAX
CIYIKUT OJIATOPOMHOMY ey Pa3psAfKU HANPsIKEHHOCTH B MUpe, YKPEIJIeHHI0
J0BepHsA U B3aUMONMOHMMAaHusA Meyknay napomamu. IlomuepkuBast BaKHOCTH
HCCIIeIOBAINA U OCBOGHUS KOCMUYECKOIO MPOCTPAHCTBA [JISA BCETO YeJI0BEUYECT-
Ba, Coserckuit Coro3 HEOJHOKPATHO BBICTYHAJ C HPEANOKEHUSAMHU O COTJIACO-
BAHIBIX JeHCTBUAX B mcnoib3oBaHuu KocMoca. Jlo muunmatuse CCCP mHa
XXV ceccun T'enepanpnoit Accam6men OOH B 1966 r. omoGpen porosop
«O mpuHIMNAX eATeNbHOCTH TOCYAPCTB 10 UCCIEMOBAHUIO U MCIOJIB30BAHUIO
KOCMHYECKOTO IIPOCTPAHCTBA, BKIYas JIyny u gpyrue HebecHble Tejay», peria-
MEHTHUPYIOIIUI BajKHeilIIne IPABOBBIE OCHOBHI I PABHONPABHOE COTPYMHUYECTBO
B KocMoce.



3AKJTIOYEHUE

CoBercruit Coo3 3amycTUI HePBHI B MUpPe HCKYCCTBEHHBI CTYTHUK 3eMJIH,
OCYIIeCTBUJ TEPBBIl MOJET 4YeJOBeKa B KOCMUYECKO€ IPOCTPAHCTBO, OTKPHIB
TEM CaMBIM IOPOrYy B KOCMOC MIJISI BCEro uejloBeuecTBA. Peanusanus cOBETCKOI
KOCMMYECKON IPOrpaMMbl OTMEUYeHa PAMOM BBIAIOLU[UXCH MPUOPUTETIBIX TOCTH-
JKeHUI, CIOCOOCTBOBABIIMX IPOrPECCY MHUPOBOIl KOCMOHABTHKHM. JTH YCIEXH
ObLIn OGecIeueHbl OOJBIIMMYI KONJIEKTHMBAMHM YYEHbIX, MHKEHEPOB, TeXIHKOB
4 paboumx, MpU IMOCTOAHHOM BHUMaHMHN U 3a00Te HoMMmynmcruuyeckoil mapruu
n COoBETCKOr0 MPaBUTEJILCTBA. «¥YIKe CErofHs JOCTATOYHO BAKHBI U AKTyalb-
Hb1,— ropopui Ha XXV cwesge RIICC toBapum JI. U1. Bpexues,— rakie rio-
OaJbHble IPOOJIEeMbl, KAK CBIPbEBas WU DHePreTHYeCcKas, JUKBUALUSA andoee
ONMACHBIX M PACHPOCTPAHEHHBIX 3a00JEeBAHUI M OXpaHA OKPYIKAIleil Cpejsl,
0CBOEHIIe KOCMOCA U HCIOJb30BaHUEe pecypcoB MupoBoro okeana. B mepcmek-
THBe OHHM OYJIYT OKasbIBaTh BCe 00jiee 3aMeTHOEe BIMSHNE HA JKU3Hb KayKIOTO
Hapoja, Ha BCI0O CHCTEMY MeKIyHapoaHbix oTHomrenuii. Hama crpana, kak u
JpyTrHe CTPAHBI COLMAAN3Ma, He MOJKET CTOAThH B CTOPOHE OT pelIeHUs 3TUX
npobJieM, 3aTParuBaIOIMX UHTEPECHl BCETO YEJI0BEYECTBAY.

Bospacrapommas cJI0KHOCTh pelIaeMbIX 3amad TpebyeT HeMpepBIBHOTO CO-
BEpLIEHCTBOBAHUA KOCMUYECKOH TEXHUKH, pacIIMpeHUs BO3MOKHOCTENl M 00-
jJacreil MpUMeHEHUs CO3[aBaeMBIX cpefacTB. B obmactu ¢gyHmaMeNnTaIbHBIX I
IPUKJIAHBIX MCCIeOBAHUIT MO-IIPeKHEMY Ba)KHAsA POJb OyfeT MpUHAJIEKATH
MOCeIIaeMbIM OPOUTANBHBIM CTAHIUAM, OCHAIEHHBIM COBEPIIEHHBIMY KOMIIJIEK-
caMM ammapaTtyphl AJs IpOBeJeHUus acTPpoPU3NUeCKUX, Te0PU3UUYECKUX HCCIIe-
OOBaHUIl, U3yYeHUS MMHAMHUKM IPOIECCOB, IPOMCXOMALIUX HA 3eMile, KOHTPOJIA
32 COCTOSIHHEM OKpY’Kamlleil cpejbl, pasiIMYHBIX HAOIIOAeHU s obecmeue-
HUS XO3SHCTBEHHOIl [eATEIHLHOCTH YeN0BEKa, IPOBEJEHHS TEeXHOJOTHYECKIUX,
MeUKO-0NOJIOrNUYeCKNX U IPYTUX SKcmepuMeHToB. HocMuuecKue uccieoBaHmsa
MOCTENeHHO BCTYIAIOT B HOBYIO a3y, KOCMOC Bce 00JIblile CTAHOBUTCS HAy4HOIE
aaboparopueit, pabouyuM MeCTOM HCCJeoBaTeseil.

A usyuyeHus pAfa KapAUHAIBHBIX acTPOPUINUECKUX MPOOIEM, CBA3ANHBIX
€O CTpOeHHeM M IBOJIOIUENl 3Be3Jl, TAJaKTHK, TYMAHHOCTEH, MPOOJIeMbl 3BOIIO-
uuu Bcenennoit B 1mesoM HeOOXOMUMM OXBAT NPAKTHYECKH BCETO0 MMAMa30HA
3JIEKTPOMATHUTHOTO M3JIyUYeHUsA — OT CaMBIX KOPOTKHX raMma-iIyueil [0 pamgmo-
BOJH, T 3amauu GyAyT pelaTbCsa KaK MyTeM CO3MaHHUA CIelHaJN3NPOBAHHBIX
CIHYTHUKOB, TAK U IOCPEJCTBOM YCTAHOBKHU OOJBUIMX CJIOKHBIX MHCTPYMEHTOB
Ha OpOMTANbHBIX CTAHIUAX, NHTETPAUM OTHEJIbHBIX CIEIHATU3MPOBAHHBIX
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Mmojyneit. Peun, TakuM o6pa3oM, ujer o co3maHNU B OyAylleM KPYIHBIX OpOHU-
TallbHBIX KOMILIEKCOB, PACCYMTAHHBIX Ha JIECATKU YEJOBEK M HENpPEePHIBHYIO
paboTy B KocMoce.

ITo-npeskHeMy BaskHOe MeqTo Oymer 3aHuMaTh usydyeHue ColHeuyHOI cucTe-
Mbl. Hogpble KkcnepuMeHTaIbHbIE JaHHBIE 0 PU3HKO-XMMHYECKUX O0COOEHHOCTAX
nmiadeT, KOMET M acTepoOM0B, paclIMpeHHe IPeACTABIEHU 0 MeXaHW3Max M
3aK01I0MepUOCTAX (OPMUPOBAHUSA CYILICCTBYIOIIMX MPUPOTHBIX KOMIIJIEKCOB 1a
11e0eCHBIX TeJaX CII0COOCTBYIOT PeIIeHHI0 KapAMHAJILHON MPOOJEeMBI 3BOJIOIMH
BCeil NJIaHeTIION CHCTEMBI U BMECTE C TeM YIIyOJeHHOMY MOHHMAHHIO OOL[HX
1po6jeM KOCMOXIMHM, reoJoruu, Mereopojoruu. B obgactu reodusmueckux
1ccle/(0BaHNIl TJIaBHBIM OCTAeTCA fJajibHelilllee KOMILIEKCHOe H3yueHHe BepX-
neit armocgepsr 3emun, moHocdepsl, MarHuTocepsl BO BCeM MHOroo0pasuu
IPOLIeCCOB U ABIEHMI, 00beIUHAEMBIX MOHATHEM COJHEYHO-3eMHBIX CBA3€il.
HeoOxopuMo feranbHOoe H3yueHHe (PU3MKN OKOJO3€MHOTO IIPOCTPAHCTBA KakK
BayKHOI COCTaBHOII YaCTH OKPYKaollieil YeJO0BeKa CpeIsl.

IIpomecc ocBoeHus KocMmoca cImocoOCTByeT Bce 0ojiee TeCHOMY (DYHKIIUO-
HaJIblHOMY OObeJUHEHHIO 3eMJIU U INPUMBIKAIOIINX K Heil obmacreil Impo-
CTpPaHCTBA.

C xasRpIM romoM OyJeT BO3pacTaTh PoJb KOCMOCA B PELIEHUH MOBCEHEB-
IBIX TPaKTUYECKNX 3a/la4, B pPelleHNN HaPOMHOXO03SAMCTBEHHBIX MPOOJIEM, ero
«uHjlycTpuaausanusa». [lanbHeiiniee pasBUTHe IOJYyYaT CHCTEMBI aBTOMAaTHYe-
CKUX CIIyTHUKOB [/ o0ecleyeHNsA MOTpeOHOCTEell CBA3HM, METEOPOJOTHM, HAaBH-
Tanuu, reoje3nyl, paluoOHAJIBLHOTO HCIOJHh30BAHMA 3€MHBIX pecypcoB. Makcu-
MaJIbHOE YMOBJIETBOPeHUE HACYIIHBIX ToTpe0HOCTeil Jofeil Ha 3emie, 3abora
0 COXpaHEeHHUM ee IIPUPOJHBIX 0OraTCTB MO-TIPEe}KHEMY Oy/aeT OHOI M3 IJIaBHBIX
3a1a1 KOCMUUYECKUX MCCIe0BAHMII.

HemnpepriBHO pacmmpsoomuecss MacmITaObl MOTPeOJeHUS dHEPTUH U OJHO-
BpeMeHHO HCTOIleHNe 3amacoB HedTH, yris, ra3da HACTOATEIbHO TUKTYIOT He-
00XOMMOCTb OBJIAJICHNA HOBBIMHU 9HEpPreTHyecKMMHU ucroyHmkamu. [lo tex mop,
1ToKa He OyjieT pelieHa mpoOjseMa OBJANeHHUsA YIPABISEMBIM TePMOSAMEPHBIM
CHIITE€30M, BO3pacTalliee MpUMeHeHNe HAalgyT aTOMHbIE 3JE€KTPOCTAHI[UM, pa-
0oTapoiue Ha MPUPOJHOM ypaHOBOM chkipbe. Ilpu sTom eme Gosee octpo, uem
ceiiuac, BcTaHeT mpoOjeMa 3aXOPOHEHWS PAJUOAKTHBHBIX OTXOMOB, MJSA Yero
oM ray0OKNe WIaXThl, HUM TJYOOKOBOJAHBIE OKEAHWYECKHWe BIAJUHBI He MOTYT
CIYKUTh JOCTATOYHO €MKHMH W HAaMeKHBIMH XpaHuIuiamMu. Bbeixom 3mech
[peJCTaBIsAeT BHIBOJ KOHTEHHEPOB C 3TMMH OCTATKAMH B KOCMOC, C IOCIEIYI0-
HIMM TOCTENeHHBIM yAajJieHHeM MX OT 3eMJd IPHU IOMOIM JABUTaTeleil MaJoit
TATH, NUCIOJNb3YIOIUX TEIJI0 CAMUX OCKOJIKOB JeJeHHUS.

BasxupIM HampaBiieHMEM NPAKTUYECKOr0 HCIOJIb30BAHUA KOCMOCA MOJKET
CTaTh CO3JJaHHE HA OKOJI03eMHOIl 0pOUTEe KPYIHBIX YHEPreTHYECKHX KOMILIEK-
COB — COJTHEUHBIX 3JIEKTPOCTAHIINIT, AKKYMYJIUPYIOUIUX COJIHEYHYIO JYUYHCTYIO
DHEPTHI0 U mpeobpasymoiiux ee «6e3 orxomos» B sHepruio CBY c¢ 1eapio mepe-
nauyy Ha 3eMJII0 HA ClelMajJbHble NMPHEMHBbIE AHTEHHBI Y3KUM HAMpPaBIE€HHBIM
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ayqom. Ilanenu conmHeunbix Garapeil TAKMX CTAHIMA MO/KHBI UMETh Pa3Mepbl
B HECKOJIbKO KHJIOMETPOB, YTOOBI 06eCTIeYNTh MOIIHOCTH B fiecATKU I'BT — ToJb-
KO NIPH 3TOM YCJIOBHUH CO3JaHHE TAKHUX BJICKTPOCTAHIMI, MO-BUJUMOMY, OKa-
JKeTcs peHTabeabHBIM. B cBolo odepedp 3T0 MoTpedyeT CO3MaHUA PAKET-HOCHU-
Tesell GOJBLIONH I'PY30HONBEMHOCTH, YTOOBI MOYKHO OBLIO BBHIBOOUTH B KOCMOC
0JIOKU BeCOM B COTHM TOHH — 9JIEMEHTHI KOHCTPYKI[UU OPOUTANBHON COJHETHOI
BJIEKTPOCTAHIMH C I[€JILI0 X IIOCIENYIOU[ero MOHTaKa KocMoHaBTamMu. Bumumo,
HOBag CIEIHAJbHOCTh KOCMHYECKOr0 MOHTa}KHHKA IOABUTCH yiKe B HeJaJIeKOM
oynyuieMm. IlpuHNUNMAIBHO BO3MOKHO TaKKe CO3[aHHe OOJBIINX DKPAHOB —
oTpajkaTejiefl COJTHEYHOTO CBeTa [JIfA OCBEIeHUA OTHENbHBIX pailoHOB 3eMuiH,
9T0 MpPEJCTABJIAET HAMOOJBINUNA MHTEPEC [JA BBICOKOUIMPOTHBIX 30H 3MMHErO
monymapusa. B Gosee oTmaneHHON MEPCIEKTHBE MOMKHO TOBOPUTH 00 MCIIOJIb30-
BaHUM TMPHPOHBIX OOraTCTB IIAHET W ACTEPOMIOB, CO3JAHHH IOCEIeHUN Ha
Jlyne u 1. 1. OO6cypaerca aKkTyadbHasa mnpobieMa YHAelIeBIEHUS NYCKOB II
YMEHBIIEHUS 3arpsA3HeHUN aTMocdepsl, B CBA3H € 9eM MPeIaraloTcsA pasimy-
HbIe, YacTo TMoJydaHTacTUIecKHe, BapUAHTHI TPAHCIOPTUPOBKHA B KOCMOC I
00paTHO IrPy30B IPH MUHNMAJbHBIX 3aTpaTax dHEePruu.

Tpynso ceituac, ecTecTBeHHO, TOBOPUTH O TOM, KaKWe M3 MHOTOYMCIEHHBIX
Hjell, CBA3aHHBIX C JAJbHEIIINM 0CBOEHHEeM KOCMO0CA, OKAKYTCA MeiCTBUTEILHO
IJIONOTBOPHBIMY U ocyliecTBuMbIMu. HecoMHeHHO, OJHAKO, YTO CTPEMHUTEIbLHOE
pasBuTHE HAYKM W TEXHUKN HEYKJIOHHO IPHOJIKAaeT K pealbHOCTH TaKue
MPOEKTHI, KOTOPHIE ellle COBCeM HelaBHO Ka3aauch 0e3ymepsKHBIM HoJaeToM gaH-
Ta3uu, U BPAMA JM HY}KHO OTPDAHMYUBATEL ce6A PACCMOTPEHHEM TOJHKO KasKy-
UXCA PeaJbHBIMM CEroHA KPATKOCPOYHBIX MpobieM u miaHoB. Beap mo cy-
LIECTBY MBI ceifuac peanusyeM ToJbko To, 0 yem K. 3. lumonrosckuii Meurasn
B caMOM HadyaJie 9TOr0 CTOJeTHUS.

KocMuueckue ucciieoBaHNA MOJOMKMIM HAYAJIO0 HPAKTUYECKOMY OCBOEHIIO
KocMOcCa U CTaJH ONHUM U3 BeJMYaiIlNX JOCTHIKeHUN 4YeJOBEUYeCKOM I[MBILIM-
3aMUH, €6 HeOT'HeMJIEeMOil cocTaBHOI yacThio. OHN OKa3aJu U IMPOJOJIKAIT OKa-
35IBATh OTPOMHOE BJINMAHNE HA HAYYHO-TeXHUUYECKUIl Mporpecc. ITU JOCTIKE-
HHA CIYKAT caMbIM OJIarOPOHBIM I[€JAM Mporpecca 4ejoBedecTBa, MOBHIIICHU
0JIar0COCTOAHUA JNIOfeil HA 3eMie, HHTepecaM MUpa U COTPYAHUYECTBa.
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1 p. 80 k.

M. B. Kenpbiw, M. §. Mapos

KOCMMHYECKMUE UCCIIEQOBAHMS

Beixosi KHMruM npuypoueH k 70-neTuio BbIJAKOLLErocsi yYeHOro COoBpe-
MeHHocTn Tpuwabl [eposi Couumanuctudeckoro Tpypa axkagemuka
M. B. Kengpiwa (1911—1978).

«CoBeTckuit Coro3 OTKPbIN YENoBeyecTBy AOPOry B KOCMOC. DTO 3MOo-
XanbHoe AOCTMIKEHMEe BBINO NOArOTOBNEHO TpyAaMu Bnecrtawei nnes-
Obl YYEHbIX M KOHCTPYKTOPOB — MMOHEPOB OTEYECTBEHHOro pakeTo-
cTpoeHus. PsSOoM c MMEeHaMM OCHOBOMOMOMXHMKAE KOCMOHABTHUKM
K. 3. Unonkosckoron cospatens paketHo-kocMmuuecknx cuctem C. M. Ko-
ponesa no npaey HasbiBatoT ums M. B. Kengbiwa, ctossliero y uctokos
paboT Mo M3yUEeHHMIO U OCBOEHWIO KOCMMUYECKOro MPOCTPaHCTBAa B HaLLEew
cTpaHe. OH BHeC rpoMajHbli BKNaj B PELUEHWE TEOPETHYECKMX Npob-
neMm, CBSI3aHHbIX C BbIBOAOM MCKYCCTBEHHbIX HeBEeCHbIX Ten Ha OKOMo-
3eMHble opbuTel, nonetamu k JlyHe m nnaHetam CONHEYHOM CUCTEMBI,
£0 KOHLLA CBOEMN MMU3HWM PYKOBOAMN Pa3paboTKOM M NPAKTUYECKUM OCYy-
LLeCTBNIEHUEM KOCMMYECKMX nporpamm... OH ynopHo pabortan Hag npe-
TBOPEHUEM B XKM3Hb MEUThHI O 3aBOEBAHWUM YENIOBEYECTBOM BCEro OKONO-
COJIHEYHOrO NPOCTPAHCTBY, rMyHOKO Beps, 4TO KOCMOC CTAaHET OQHMM M3

Hanbonee npuTsratenbHbIX M GnaropoaHbIX ycTpemneHuit 6yayuimx no-
KONEeHMM».

Axkagemuk A. H. TUXOHOB

UW3IOAATEJIBCTBO «<HAYK A»

B KHUre B C)KaTOM U JOCTYMNHOM
¢opme pacckasbiBaetcs 06
OCHOBHbIX 3Tanax CTaHOBNEHUS
M PpasBuMTMS B HalleW CTpaHe
KOCMMYECKHUX MUCCNeAOoBaHMH,
O CPOPMMUPOBABLLUMXCS HA MX
OCHOBE Hay4HbIX Harnpasne-
HUSIX, KOTOpPble HEW3IMEPUMO
PaclMpUiIM U BO MHOTOM W3-
MeHUnM npepacTasneHus ob
OKpy»aloLwux yenoeeka obna-
CTSX MPOCTPAHCTBA, O XapakK-
Tepe CONIHeYHO-3EMHbIX CBSl-
3ei, 06 u3yuyeHuu 3Be3f[ M
nnaHeT, O Pa3BUTUM MUIIOTH-
pyembix nonetos M 06 uc-
Nnonb3oBaHWM KOCMOCA B Ha-
“POAHOXO3AUCTBEHHbIX uensx.
KHura paccuuMtaHa Ha LWKpPO-
KUWM KpYr uMTaTtened, MHTepe-
CYIOLLIUXCS KOCMMUYECKUMMU MC-
crneJOBaHUAMM.

Ha cynepobnoxke:
KOCMHUUECKHIH kopabnb
1 opbuTanbHas HayuHas
craHuusa «Caniot»
(pucyHoK)
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