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NPEAMCIOBHE

AcTpOHABTHKOM, MM TOYHE® KOCMOHABTUKOM 1), Ha3mBaercs
HAYKA O MOJET¢ B KOCMHYECKOM (MHPOBOM) IPOCTPAHCTBE.

Ha mporsasikeHNn HECKOJIBKUX CTONETHH MHOTHC YYCHbLI® BHOCH-
JM cBOH BRIAJ B KOCMOHABTHKY, 4acTO He OTAaBad cebec B OTOM
FICHOTO OTI6Ta. XOTA HepBble MEICTN 00 yCTaHOBIOHAM CBA3M MEMKAY
OTReTBHBIME MUpAMU GBI BHICKA3aHbl Y€ JABHO, OAHAKO Hayd-
HHe OCHOBBl MEMIUIAHETHHIX IOJETOB OBLTH 3AM0KEHBl TOJBKO
R TeHVIIEeM CTOJIEeTHH HAUWHM BHNAKIIAMCA COOTEUECTBEHHUKOM
Korcranraaom 9nyapposudeM IlmoiaxoBcKam.

PaGors mo mocrpoiike Kopadmed AAA MEMIUIAHETHEIX IyTo-
[MIeCcTBHIL TOKA HuUT[e He BeiyTcd W Hukorga He Beanch. Ho-
HOUHO, HEe MoeT OnTh M peunm o IOCTpoifKe ammapara IaA
nmosiéTa B MHPOBOE IIPOCTPAHCTBO PAHbIUE, 4YeM TeXHHKA TOJj-
HOCTBIO He OBJAJleeT AAJbHUMHM paKeTHLIMH IIOJETaMM B Npefenax
3emau. :

MHorme AyMaiT, YTO peLICHHe BOIPOCA BHE3EMHOTO MOJETA
3aBUCAT OT KAKOro-amGo u300peTeHHs, KOTOpOe BHECET pPeBOJIO-
o B texuury. Ho B meiicTBuTesbHOCTH dra mpodaema pelnaercd
1I0BCeIHeBHO MaJblMU IIaraMil, MaJbIMH HOﬁeJIaMH. BpeMH yTolIn-
YeCKUX Tpe//I0sKeHni, HecOLITOYHBIX IPOEKTOB Y#He IIPOILIO. Te-
1ephb Mbl TBEPAO 3HAEM, UTO PAKETa MOFKET PEUIUTh BOIPOC MEKIIA-
HeTHHX myremtecTeuit. llosmaumoMy, BhizeT 3a Hpejesbt Semuu
Moscer OLITh OCYIIECTBIIEH TaKs;ke NpH IOMOIIM HJICKTPOMAarHUTHOI
YUKW THIAaHTCKUX pa3MepoB.

Pakers! maa Doxéta B MBpPOBOE IIPOCTPAHCTBO NMPUHIHUINAIBHO
HUueM He OTINYAIOTCA OT PaKeT AJA KaAbHUX TIEPEIETOB B Ipefe-
nax deMan HA BBEICOTE HECKOJMBKUX COTeH HJIH. Ha:Ke THICAY KH-
somMerpos. BamHocTh TAKMX «3eMHBIX» NONETOB PaKeT OYeBUAHA.
llopToMy Ha KOCMOHABTHKY HENb3f CMOTPeTh KAaK HA HAYKY,
cosjaBaemMylo QanTasépamm, OTOPBAHHEIME OT KH3HH. Buecre

1) Or rpeveckux cioB astron — ¢BerH10, kosmos — MHP ® JIaTHHCKOTO
navigatio — cynoxonerso.
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¢ TeM HeOOXONHMO MOMHATH, 9TO TOJABKO B YVCIOBUHX COLMANHA-
CTHYECKOTO 0fIEecTBA PaKeTHAA TEXHMKA MOMET OBITH MCIOJIL30-
BaHA Ha 0xaro 49eaoBedeCTBA.

B oroit ueGoxpuroii KHHre MBl JaéM Kparkuii o030p cospe-
MEHHOI'0 COCTOAHMWA KOCMOHABTHKH M YKAa3EIBAEM HA IJIABHEE
HAIpPAaBJIeHAA HAYYHON{ MBICAN B 5TOH 06aacTd, HA IePCHEKTHBEL
KOCMOHABTHKH, 4 TAKKe HA T€ TPYAHOCTH M ONACHOCTH, ¢ KOTO-
PHIMH IPHUASTCS BCTPETHTHCA IIPH OCYIMECTBICHHM MEMKIUIAHCTHBIX
HOJETOB.

Bee ommcanmmie sfech IpoerTel, Kak Ob omm Hu Obum Qau-
TACTHYHbI, PACCMOTPEHE! CO CTPOrO HAYJHOIE ToukH 3penusd. OnHako
TAK KAK KHUra IIPeJHARHAYeHA NJIA IIAPOKWX KPYros 4HTATEIeil,
BCEe pACUeTHl, BEyIIME K N3JIOHEHHBIM pE3YJIbTATAM, OINYIICHEL.
Hemawnme O3HAROMATBHCA € BATPOHYTHIME - Bompocamu  Gojee
noapoGro Moryr obpararbea k kHuram: K. 3. Hwuonkosermit —
«Tpymm mo pawerwoit rexmuke» (Mocksa, 1947), ®. A. Hau-
nep — «IIpoGaema mosméra TpM TOMOIIM PAKETHLIX  AIIIAPATOR»
(Mockea, 1947), 10. B. HKommpariox — «3aBoesanne Memmna-
meranix mpocrpaucrsy (Mocksa, 1947) n A. A. llvepndenny —
«Beentenne B wocmonaerury» (Mocksa, 1937).

A. A. HImepngeavd



«...HeJello OTpuliaTe pons aHTasuu
H B CaMOil CTPOrod Hayke...»’

(B. M. Jenusun, Purocofcrue
TeTpaju.)

BEYHO I0HAS MEYTA YEJOBEYECTBA

CTpeM.mHﬂe OTOPBATECA OT 3eMJM H YIeTeTE B MHUPOBO® IIpO-
¢TpaHCTBO, uTO0B INPOHUKHYTh B ero TaiiHel, 3apogHiuOCh B
YeJI0BEKEe OYeHb JaBHO. _

Sra MeuTa YENOBEYECTBA YPE3BHIYANHO APKO OTparkeHa B Ha-
POMHBIX JereHfax M (PaHTACTHYCCKUX DOMAHAX.

Vatuomy Heab3si IpeHedperars HTHMH HCTOYHARAME H HOJ-
HOCTLIO OTBeprath MX. ¥ MOHCATenA IOPOI0 HaMevdaloTcs BepHbIe
PeIIeHIA TeXHUYeCKUX  BOIPOCOB, KOTOPHIC OL JHAIIb HEe MOKET
oo o6ocHoBaTh. CayTaercs, UTo BEICKA3ANHAA IHCATRIEM Hes,
Kamymadca HeIukoM (anTacTaueckoi, HoDyAIAeT MBICHB YU8-
HOro YCTPeMHTh IIONCKM B HOBOM Hampasixennu. B peaynrrate
CTPOTO HAaY4HBIE MCCIEOBAHMA, COCAMHCHHBIC CO CMENLIMA TeXHH-
YeCKVMH [CP33HUAME, IIPEBPAIIAIOT GanTasuio B AeHCTBUTEIbHOCTD.

C proit Touru 3peHuA OymeT He JUUIHMM BCIOMHUTH HOKOTOPHIE
HAPOJHBIE JereH[dbl B DPacCMOTPeTh OTAeNBHLIEC IIPOEKTLI, NPERIo-
JECHHLIC B CBOE BpeMH IIHCATEAAMH-pPOMAHUCTAMIE.

* &
*

Mudomornss Bcex HapofoB m3obuayer JereHiaMyg O MOJIETaX
1t 1Me6eCHBIM CBeTHJIAM, OCYIIeCTBAACMBX B OOJBIIMHCTBE CJYYaen
¢ TMOMONIBI0 NTHI, MW JIOIAAeil; MHOTAA CNOocoDbl IepeMelleHusd
HeG YKRABLIBAIOTCA TOYHO MM O0BOJIAKMBAIOTCA HOKPOBOM TauH-
CTBCIHHOCTH.

Bo mpema pacrkomox B Humesun') B GuGimorere napa Accyp-
Oanumanga OBLIO HAKAEHO BHITPABMPOBAHHOE HA TIHRHAHBIX I4-
JIMHjIpax  cHasaHue, najarampumee HGpoHIO nogéra K HebecaM.
{opoas Aran (3 200 rer Mo Hameit sphl) COBEPIIMJ MOJET HA Ta-
KYI0 BBICOTY, 9TO 3eMilst, OKpYEHHAA MOPAMH, TPEACTABIAIACE
oMy nojo6noi «x.neﬁy B KOpP3HHEY, & 3aTeM BOBCC HCUe3ia M3 1Via3.

') Ha pere Turp B renepemned Mecomoramuu.



B npesnennnmiickoii  uaocoderoit  mosme  «Bxarapaprnres
JAI0TCA HACTABJIGHHA MOraM juia Iyremectsuii na Jlyny, a B moome
BEI[RIOLIErocsl CpegHeBeKoBoro uupuiickoro mosra Tyabcu [laca
«PaMasinay omuchiBaerca BHe3eMHOe nyrewiectsue Pampl — mudm-
yeckoro repog Mumuu.

B onmoit u3 KmMTANCKHX JereHf paccKA3LIBAETCSI O TOM, YTO
ruTaiins npudnian Ha demiio ¢ JIyusl. dpyras serenja nopecrsyer,
YTO MOHI'OJIbl YHECHAHCh B KOCMHYECKOE IIPOCTPAHCTBO M I110CTPOHIN
TaM cossesaue Boasmoir Mensegmmmn.

Ilo npepcrasienao ApesHUX rpexos, HEGECHHIG CBOTHIA HAa-
cToabKO Guu3ku K eMie, 4ro ROCTHIHYTH UX MOJKHO HA CIIHHE
aeraiiero opaa. I'epoit mapecrmoro muda, Miap, mpuipenupimmii
K CBOCH CIINHE KDLUIBA M3 IIepbeB ITHI[, TNOJIeTea Tak OJH3KO
K COHHHY, "-ITO BOCK, CI'\I)F‘HHHBH.[P[I[ KPLUILSI, pacTasu OT COJHEeYHOHR
mapel. VIkap ymam B MOpe u yroHy.JI.

Onua u3 Jerenj, CBABAHHLIX ¢ MMEHCM M3BECTHOIO IPEUYECKOTO
nonKoBOANA Agdercanapa MaKe{OHCKOro, IIPUIIMCHIBACT €My II0-
nelTRY MOOBIBaTh B Hedecax. [luA 5Toif nea om 3anpAr B Kojaec-
HHI[Y HECKOJBKO TOJOAHBX rpu(oHOB M IOHYHGIAI MX K TOHETY
LpUMAHRON, MPUBA3ZAHHOK K ITamke HaX HMX rojmopamu. Bo Bpems
moséra AJIeKCAHApy MOBCTPEIANach NTUIA ¢ YeIOBOYECKUM JIHILIOM,
OT KOTOPOI OH Y3HAJ, YTO I0JETH K HeOYy HAaXONATCH 1107 3allpeToM.
Torpa AmexcaHjp cIOyCTHacH BHH3 U OYYTHJCA HA 3eMie BIAJIN
OT MecTa BLLIETA.

Jyrman Camocarcknit (11 Bex), Hassammwiii Dureascom «Bomn-
TEPOM RJIACCHYECKOM JIPEBHOCTHY, B cBOMX «/lCTUHHEIX HMCTOPHAX»
ONUCBIBAET UPHKIKYGHUA Tepod, KOTOPOr0 YHecd0 BMecTe ¢
aoakoit Ha Jlymy Bo Bpema Oypm, paspasusmeiics BOmusn Iep-
KYJCCOBHIX €T0;100B 1)

W cemenntol, sxurean JIyHb, HasemiaorT MHOrJga CBOMX 3GMHBIX
Oparpes: [uoren Jlaoprmii (111 Bex mo manreit aphl) pacckasuiBaer,
uro rpedeckuit Gurocod Pepawanr guumo sHam smrems Jlynwl, HO
YyMalauyuBaer o nonpoﬁ}mcrf{x, CRITAHWII 32TOr0 TAWHCTBCHHOIO
CyLecTBA.

Jerenna o moanére Amercangpa Maﬁenonchow BOCTIPOM3BO-
murest y sHaMenuroro moata Quppoycm (X Bew Haweii »pul) ¢ TOH
TOJALKO pasuwneil, daro ero repoif, max HRait-Haye, nocrurays
6onpmoft BHICOTEI, Hampasma B Hebeca CTPeIXy W 3aTeM CUYCTHJICH
Ha 3eMiio.

B opmoit umpamckoii merenje PACCKA3BHIBACTCA O IpHIIE, CO-
sepinuBiuer myremecrene k CoxHny un o0paTHo Ha 3emiaio Ha Jepe-
BSIHHOM HKOHe.

') Tawx wassiBascsd B jipesHocTE ['wOpanTapCKuil MpoNine, CUNTABUIHACST
TOIJW CKpacM  eBeTan,
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CymecTeyer Ipejlanpe, 4T0 JKUTEAN JETeHJAPHOr0 KOHTHHEHTA
ArnaETEAB BO BpeMA rA0eIM MX MaTepMKa HALUIA CIACCHHE HA
NpYyrux IUIAaHeTax, KyAa OHM A00panuch ¢ IIOMOIIBIO JeTaTeIbHBIX

alIaparTos.
* %
*

Jmoxa CpefHUX BEKOB He COXPAHMIA JIATEPATYPHBIX IAMAT-
HUKOB, OTPayKAION[EX MEUYTH 0 BHE3CMHLIX IyTELIeCTBHAX, M JIHIIb
5 oroxy Boaposyenns cmoBa TpoSyAamics METepec K BTOi TeMe.
IMoapasoTes JTUTEpaTypHLe IPOM3BEAeHNA, B KOTOPHIX TIepoH
YIIETAIOT 33 NPefessl SeMIIH.

Haunmas ¢ XVII sexa xapaxrep mojo0HOro poma Iponsse-
NEeHui HeCKOJBKO MEHACTCA: ITOMIMO XYAO/KeCTBEHHOIO U IPUKIIO-
YeHUCCKOTO MATepuata, B HNX IOABIAKTCA HAYYHBIC DICMEHTHL.

1IpoBo3BecTHNKOM HA HTOM HyTH ABsmiores «Meutsly remumais-
woro acrporoma Moramna Kemrepa (1634 r.). B otom Tpysme aBTop
maér ommcanne JIYHE B TAKOM BHJIe, B KAKOM €6 yBHUJeT 6n1 mabaro-
marexk, OUyTHRIIMiiCA Ha eé mosepxHoctu. Hemwep cumraer, 4o
Jyma cocromt m3 BeiecrBa ¢ KpyueiMm Topavn. Om coobmaer
nogpobHocT © fpemmonaraemoii ¢uope M (ayHe, ONUCLIBAET
oburareneit JIYHH M WX SEHIANA, CJHY:RAINE JULA B3AMMUTH OT
peskux roxeSanmit Temmeparypsl. Ommaro A gocruxenns JIyms
Kemmep we Buaur Apyroro crmocoba, Kak NPUMEHCHHE... MArHH.

Anrauiicknin mucarens @Opesucuc Toxsur mepenocnt Ha Jlyny
cBoero repos 6omee «peanbHEMy cpectsoM. B ero pomane «Heo-
pex ma Jlyme» (1638 r.) mas aroit memm MCIOAB3YIOTCA ApeccH-
posaHmsie aebenn. .

PemmurenxsHoe CI0OBO O BO3MOKHOCTH TPUMEHEHUS MALIMH LIS
MEIKTIZIANCTHREIX TyTCHIeCTBUHII MBI HAXOAMM Yy (paHUY3CKOrO Iuca-
rensa Cupano e Bepmepara (1619—1655). 3agosro o Toro, Kak
TCXHMKA B JeHCTBMTENBHOCTH OBJAJIeNa BO3[YXONIABAHHEM, OH
BLICKA3bIBA MEICIAE O BO3MOKHOCTH HDUMEHEHHS paKeT JAJIfA KOC-
Mngeckux myremecrsmit. Onnaro y bepiepaxka HapAny ¢ rmpa-
BUJIBHBIMA MBICIAMA MMEETCsl MHOTO HeBEpHBIX, HOCALIUX Xapak-
Tep yncTeimeil BRIYMKM I He HMEIOLNX HUYEro obmiero ¢ HayKoif.

Co npemenn Cupamno fe Bepsxepaka mmcarenn B GOXbIIMHCTBE
cJaydaen OTKA3BIBAIOTCA OT IPOEKTOB HOJETOB ¢ IOMOMIBIO IITHI{
WM IyXOB U BHIBOAAT HA CLeHy camble pazHooOpasHble MAIlMHEL.

% %
*

Ecam BepHo, 9TO THCATeNM MAOT WHOLJA TOMYOK HAYUHBIM
MCCAeIOBAHIAM, To emd Gomee ofocHOBaHO oOpaTHOe yTBEpKAe-
HEC: MNOCTIMOHMA HAYKM [TaloT IHILY ITMCATENAM MAJAA WX IIpo-
nasefennii. B XIX Bexe Hayudnle BOIOPOCH HAaYHHAKT B33HAMATh
B POMAHAX, TOCRAIGHHEIX MERINIAHETHRIM ITYTemIeCTBAAM, BCE

9



Goupwee u Goapmee Mecto. [TpuunHOil HTOMY HECOMHEHHO MOCY-
JRHJIO MOILHOE pAa3sBHTHe HAYKHM M TeXHMKM, OTKpbIBLIee HOBbLIe
BO3MOKHOCTU. B 9acTHOCTH, DOMBIIYIO POIIL B PABBUTAN TBOPYECTBA
POMAHMCTOB CLITPAJIA AUCKYCCHUS, pasBepHybiiascsa n woume XIX
BEKa CpeJil aCTPOHOMOB M HIMPOKHX OOUIECTBEHHLIX KPYFOB O Hace-
aénsoct Mapca. TlosooM K »Toi AMCKYCCUM NMOCJY/REIN 3aMe-
9eHHble Ha [oBepxHocTH Mapca KOHTY B pasauuioii YopMbl, KOTO-
paie 61)1.?}1 HI)HHHTI:I 34 HKaHaJhl, BBIDBITBHIC YKUBBIMI  CYHIECTBAMM.

BricTpoe passutue apraaiaepun B cepeaunne X1X pexa Hamwumo
OTpameHue B n3BecTHEIX pomanax slions Bepua. B srux pomanax
BTOp OTHpaBAAeT C¢BOHX repoen Ha Jlymy na mymku. Temepb MBI
3HaeM, YTO0 TarOil c¢mocod mpakrmueckin HeocyiectsuM. OnHako,
HeCMOTPA HA 9Ty H HEKOTOpBIe HpyIHe CYNECTBENHbLC OMuOKH,
y suona BepHa MOMRHO BCTPETHTH MHOIO WHTCPECHCHIIMX N Bep-
HEIX COO0paeHuii 1o BOIpOCAM  KOCMUUCCKUX 1YTeUIeCTBRIL,

B page pomanoB, oTHOCAMXCA K KOHIY IPOLLIONO BERA, ML
HAXOIM CBOEro pofa 0630p IyaBHeiinmx npodiaeM KOCMOHABTHKA
B TOM BUJAC, B KAKOM OHN CJHOKUJIMCH K TOMY BPOMEHH.

HaGmionenua wax Mapcom rakmse maum orpamcenne B Xyio-
MECTBCHHON surepatype. Jlacsun B cpoém pomane «lfa anyx
mraneraxy (1897 r.) cymen cowerars Goraryio Qaurasmio ¢ jgan-
HEIMI HAYKH.

Ha pyGeme XX Bera IepGepr Vomic moayumi #3BecTHOCTH
CBOMMH DOMAHAMH O MapcuaHax u cexenurax. He meupmei nomy-
JAPHOCTHI0 NOJB30BAMMCH B Hadade HAUIero CTOJeTAHA (aHTa-
cruveckne pomaHe A. Bormamosa.

* K
*

Bo Bpema neppoit mMuposo#t BOiHE HOBas XYA0IKeCTBeHHAN
JUTeparypa 10 KOCMOHABTMKEe HOYTH He II0ABJAJACE., 34T
nociie OKOHYAHHUA BOMHBI KOIAYECTBO XYIO/KECTBOHHBIX MpOM3BE-
eHNI O MERIIAHETHHX COOOIEHNAX CTAX0 OYeHbL OBICTPO pPacTH.
Pomanmers: Moram weprars GoraThlii MaTepmaa B HAVUHBIX COYH-
HEHUAX IO KOCMOHABTHKE, NOSBUBIIAXCA K TOMY Bpemenu. Brpo-
96M, POMAaHBl M IOBECTH HA TeMHl KOCMHYECKHX IyTeNIecTRHIA cTaxu
HUCATh HE TOMBKO JIUTEPATODH, KaK, Hanpumep, Anexceii TomcToi,
HO I NONyJAPH3ATOphl W OHTY3WACTE PAKETHOIO JleJa, HalpuMep,
Prinun, Bamsep, a rakme cavu yudrpie. Cpean HAX IepBoe Mecto
NPUHANIEHAT HALIEMY cOOTedecTBeHHNKY Houcraurnuy dayapio-
siuuy llnoaxosckomy, Begaomemycs yuésHomy, uaoGperareno i
UHMEHEPY, CO3jaBIIeMYy HAYIHEIE OCHOBH KOCMOHABTHKI. I3
MHOTOMHCAEHHBX COBPeMeHHHX POMAHHMCTOB HAZ0BEM  JIMILD
A. P. Bemsiera, cpemm coBeTCKHMX Nmcarereii Hambomee MHTEpE-
COBABUICIOCH TEXHHYECKOW CTOPOHOH IpoGaemsl.

10)



Co BpeMeHn TepBO# MHPOBOI BOHHBI MIEW KOCMOHABTHKM IpO-
HUKJIU TAK:Ke HA SKPAHBl KHHO 1 B MY3HKY. [lostmueckmit duasm
«HeGecunit kopababy, cocrapmennsit mo pomany Copyca Muxao-
avca W oumMchHBAOWAMiIT sxcnegunmio Ha Mape, emé coscem Oec-
‘IIOMOIIeH ¢ HAaydYHO-TexHmdyeckoil ctopoHsl. Ha Gosree BBHICOKOM
HAYYHOM YPOBHE CTOHT PHIBM «ASIHTA», B OCHOBY KOTOPOTO IOJO-
#eH opHOuMEHHEIE pomad Awnerces Tomcroro. B 1935 r. Geun
_BEIIYINEH Apyroi cosercruii fuiabm «HocMuwecknit peiicy, B KOTO-
pOM HAY4YHON CTOPOHE V/eJeHO MHOTO BHUMAHMA.

* %
%

B pomanax Mhl peKo BCTpedaeM paccrashl O IOCEINeHNH Haluei
demuu oburaTedaAMHu APYrux miaaHer. B rex ske cayuasx, KOrja
130U paeTcsa HTOT CIOKeT, BpeMA HeHCTBHA OTHOCHTCH HJM K Aané-
KOMY NpOLIIOMY WM K He MeHee orfanéHHOMY Oyaymemy. B 6oan-
ITAHCTBEe Ke CaAy4aeB HOCMHYEeCHHEe IIyTelleCTBHA Hpe}alHHHMa-
I0TCS SKATeNSMH Hallell IIaHeTH, KOTOpLIe OTIPABIAKICA B IO-
aéThl Ha JIyHY, Ha nIaHeTH M maske K 3BE3]aM, COXpaHAA CBA3b
¢ pomHOl 3eMuEil TpH IOMOINM PagMo MIH JPYruM IIyTéM U IIO-
Ay4aA ¢ 3eMud HeoOXOOMMYIO IIOMOINE M HOMOJIHEHHe IPHIIACOE.
IHepeako mnyrellecTBeHHUKM BCTPEYAIOTCA C FKHTEIAMH  IIAHET.

B pacckasax Hemamenno Qurypupyer ai000BHAZ HHTPUTA.
Hepepsn Heomnpannbe TPARTIOYEHNA: TO HA IIyTY BCTPEIAOTCH
CROINICHAA METeOpHBIX Tel, TO IIPOMCXOAMT BBEIHYKAGHHOE OTHJIIO-
HeHHEe OT HAMEeYeHHOro IYTH, BHIBBAHHOe MW BeTpedeit ¢ nebec-
HBIM TEJIOM, MM OmOKaMi B YIpaBIeHHH, TO, HAKOHeI, obHapy-
MUBACTCH 1‘y6meﬂbﬂoe OeiicrBue KOCMHYeCKHX Jy4eill m T. 1.

[lpukiouenna Ha TJIaHeTe WHOTAA INPHBOAAT K TpParuvYecKoi
padBilKe, B OOJBIINHCTRE SKE CAy4YaeB OHM OKaHYNBANTCH 6JIB.[‘0—
HOJIYYHBIM BO3BpAINeHMeM Ha J3eMI0, IpAYEM [yTellecTBeHHIKH
npunosAT ¢ coboit HayYHEIe TAHHBIe OrpoMHOII BaskHOCTH. DhiBaer
U TAK, 9TO B IOJET OTIPABJAETcA AaBTOMATUYECKH YITpaBIAeMBbIil
anapar 0e3 IaccaRUpPOB U BO3BpalaeTcd HeBpefuMBIM, IpHBO3A
¢ coboit kunopuaem ¢ nofgpobHoit Tomorpadumyeckoil  CHEMKOM
A HeTLI. )

Iyusino ¢ckaszaTh, 4T0 JAXeKO He BCerja reépom pOMaHOB OTIIpaB-
JHIOTCH B ITOTO0HBIE Ty TeHIecTBHA IO, BIMAHASM HaYIHOIT si0003Ha-
TONLHOCTA WITH JRaKABl Mpukmodennii. aoraa npuunHoil sBmmer-
CHBLIHYKeHHAA Heo0XoAuMocTh: ando HacTyIIenue Ha 3emire Xo-

JHOJLY, BLEIBAHIHOS, HALIpIMep, OXJIaH{;IeHEieM CO.F{HIJ;a, b0 OOACHOCTD
CTOIRIOBCIMA SeMIH ¢ TeM HJIN WHBIM HeOS8cHBIM TexoM, jambo,
Itoen, OTpblB YacTH 3eMHOr0o 1Iapa ’F’q;;[pOM KOMeThI.
Tarkona B KPATKUX YepTax CYIIHOCTh PACCKA30B O MeiKILIaHeT-
HLEX IYyTeHeeTBHAX.
* &
*
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IIIJIH JOCTH RCHIA HAMETICITIIO N reposaMu nesn lly'l‘(.‘iHL‘(:'l‘BHH
aBTOpLl POMAHOB CUHTAIOT IPHIOMHBIMU  CAMLIC  pa3iioodpasnbe
CIIOCOOBI ITePeBUOHAA, YACTO BILIOTH JIO COBCPMICHIO ahey pJTHHX.

Muorga mpemmosaraercd, 9ro  3emMiasg  arMocepa  HpocTH-
paerca no camoli JIyael, u MuA HOAGTa MCHOMLIYOTCH AP, HAlIOX-
HEHHBI 0COGHIM Ta30M, HMEOIUM HHYTOMHYIO IOTHOCTE, Jnb
mpuMeHserca ammapar, paborawuimil MOAO0HO  KPLLALIM  IITHIY
OpudéM MacCamupsl IOMENIAIoTesl B repMernicckon wabume,

O‘-IeHB qacTo I’ICHOJII)SyGTCH CALATCIASL TTY I KA iaubosree Ha-
IEésRHEOe CPENCTBO A HOCTHIKCHUA KOCMITICCKON CROPOCTI; MHOrTa
peKoMeHIYerca 00paTUTBCA K CHIC BYAINUCCKUX N3BeDHRedni.

Opamy w3 QAHTACTHISCKUX BUOUIMEHCHWIT 1Y IS SIBJIAETCT
HpoeRT NCIMOJIb30OBAHNA I)HBI‘()HU aspoecrara, HaloJHennoro BHOBG
OTKPEITBIM JIOrd9ailiimM  1a30M W 1IPHOOPETAIONCI0 1§ MOMEHTY
MOGTHKEHHAA BBHICIIAX CJOGB aqwu)m{mpl.[ CKOPOCTD, JIOCTATOYHY IO
IIA JOCTIVReHMA Iraier. [RocMumueciast  Hpaia Taime MoJb-
dyercdA IOOYAAPHOCTLIO Y pOMamycTon.

HBROTOPHG ABTOPLI - JOIYCKAIOT, BOIPCKW JIAITBLIM (:UBP@MGH*
HOIl HayKW, CYHIECTROBAHUEG QIYUCil TArOTCHNsy, HPUUEM  OHE
CUMTAIOT, 9TO OCBOOOMYICHUE TEJA OT JICIHCTBMIT HTUX AYUet MOMReT
OBITH OCTUTHYTO C TOMON[BIO HKpaHa; Yy Jpyrux Hra ke Leab
JocTUraeTcss NMPHAAHMEM TeJy HMPO3pAuHOCTd 1O OTHOMEHHI)
TAKUM JIy4aM. B TepBOM Caydac M3MOHMCHHC CHIIBL TAMKECTH HIH
HOTHOE ©€ YHUUTOKEHHEe IOJIYYacTesl COOTBOTCTBCHHOM YCTaHOB-
KOH pHpaHa # momdopoM ero pasmeposn. Tawmm e coocodboM ocy-
[IECTBIACTCA M VIPABICHNO MOJIETOM.

Japmenne cCOXHCIHBIX NYICH HCMONR3YCTea B pOMaHAaX HE TOMILRO
KAK OTTAAKHBAKIIAA CHJIA, HO M KaK... IIPATATUBAIAA CHJIA,
uT0 coBeplIeHHO abcypAHo. B MHBIX caydaAx NpPHMeEHACTCA Mar-
HHTHOe II0Je I YIpaBJeHH NCiicTBHEM TArOTeHHA HJIM MCTOJb-
ayercsA OTTAJMKHRAIOIIAA CHJIA, BORMMKAIOMAA MeAy OJHOUMEHHO
HaIeKTPU3OBAHHBEIMA TeJaMI.

Hepegxo, HecmOTps HA Upe3BHIYAHO IO[podHOE OUMCAHIEe
HOHCTPYKITNH JBUTATEIA, TATATEN0 POMAHA HCBO3MOAHO YACHATD,
Ha HaKOM HPHHI{HHB OCHOBaHO ,IIGﬁ(JTBHe ABUIaTedad.

Cupano ne Bepwmepar, waw yse ObUIO CKa3aHO, BEICKA3al
HJICI0 O BO3MOMKHOCTH HOCTHMRCHHS HAPYIdX MHPOB C ITOMOU{bK)
parer. OH fam maske ONMcaHme IIpocTeiilllero paKeTHOre aIila-
para, B HOTOPOM pacCHOJOREHHbIE B HECHOJbRO pPANOB DAaKeThl
BOCIIIAMEHAIOTCA MOOTEPEnHo. IJTO CHENAHO, RAK UM IIPABIIBHO
NORYEPKEYTO, ¢ 1eablo U30aBUThL LHYTEHNIeCTBEHHHKOB OT OITAGHO-
CTH TOCTPAZATL OT CAUIIKOM PE3KOro [eliCTBHMA THATH Soanmoro
YUCIaa paner. .

Haroren, B namdozee cOBpPEeMEHHBIX pPOMAHAX ABTODEL [pej-
TOYHATAIOT IIONB30BATBCA HICKTPHICCKHMH pAKeTaMH, B KOTOPBIX
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OHP HAJCIOTCA TOAYYATH CKOPOCTH HCTedeHWsi, OIU3KMe K CKO-
pocrn cmera. Ilpm sroM HeoGXogumas sHeprms aub0 HOIyTAeTCs
¢ Bemum, aubo [OOGHBACTCA M3 PAJHOAKTUBHBEIX BeIECTE, nubo,
HAKOHEI[, M3BJICKAETCA N3 ATOMHEIX fliep IYyTéM OX paculellieHHA

LI
*

PaznooGpas3ue MaTepHajoB, IPHMEHAEMbIX» DOMaHUCTAME JIJIA
HOCTpPOHKN aNllapaToB, HE MeHee Goraro, ueM pasHooOpasue KOH-
crpykuuit. JIpeanowTnTeNLHLIMA  MATEpUALaMI  ABIAIOTCH  AJI0-
MUHMii, TUIATAHA, CTEKJIO W CllenHajbHele cranaw. Yacro asroph
He Y/[OBJIETBOPHIOTCH CYMIECTBYIOIIMMH MATepUAIAMU M IIPeo-
CTABJIAIOT CBOUM reposiM, OOHYHO BBHIAIUIMMCH YIEHBIM, n300pe-
TaTh HOBHE MAaTepHAaJbL.

«Haiiiennpiey MaTepUAILl 00/18A10T 0COOHIMEU CBOUCTEAME: OHY
4Pe3BBIIAIHO JErKW M BMECTe ¢ TeM OTIMYAITCH OIpOMHOI 1IPOY-
HOCTBIO, HE IMPOIYCKAOT IIyMa, IPOM3BOAUMOTO padoranmumu
NBUraTeAAMH, HETPOHNUAeMHEl IJIA BCAKOINO pOJ& HUBIYYECHHIl, B
TOM dmciie KOCMAYecKHMX Jydeif m «iyueil tAroteHMsa». B mpyrmx
cAyyYasX MaTepHaBl BIOJHE HpPO3PAYHbl NN obnaganT CBOIl-
CTBOM OTP&IKRATE KOCMHYECKHE U [pYyrue JIydn, docdopecunposarh
u 1. 1. Heobxoqnmbie MaTepualsl HOXY4al0TeA IyTéM QH3nKO-XuMnB-
yecKNX [IpeoOpasoBaHmii TBEPHABIX, MUNKUX N raszoo0pas3HBIX Tell.

Hapopnaa (anrasus m TBOpYeckoe Boolpasienme mnucaremeii-
POMaHUCTOB, HECOMHEHHO, CHITPAJIH M3BECTHYIO POJb KAK TOMIOK
1 pabore Ham pelleHHEEM npobiieMbl KOCMHAYECKOr0 IIOJETA.

OpHako cerofud MmUQH, CKA3KE W POMAHH HE MOIYT G(oabime
CJIYMWUTH OTIIPABHO TOUKOH J/IA HAYYHEIX WMCCIACJOBAHUI B 06-
JIACTH KOCMOHABTHEH. Terneph HayyHAfA MBICIb BINIOTHYIO IIOJOIIIA
1o Kpaiigefi Mepe K TeopeTHUecKOMY PelNeHWI0 NaBHUIIHEH MeuThHl
YeJIOBEYeCTBA, MEUTH O ITOJIETe B MHPOBOE ITPOCTPAHCIBO.

CoBpeMenHOe pasBUTHE TEeXHUKM, KaK MHl yBUAWM B IOCIe-
JAYIONMX TJIaBaX, Aa8T BO3MOKHOCTH IIPeBPATHTH 3Ty MeuTy B
NEACTBUTEIRHOCTD.



CRBO3bL ATMOC®EPY B MEMKIIVIAHETHOE
HPOCTPAHCTBO

PaHBIIIG 46M PACCMOTPETH BONPOC O MOJGTEe B MUPOBOE IIpOCTpaH-
CTBO ¢ TOYKH 3pEeHHUA COBPEeMCHHOM HAYKU U TOXHMKH, [MO3HAKO-
. MHMCH ¢ HaUIUM (YIOJKOM» BCCIEHHOU — COJHEUHOW cHeTeMoi, a
TAKKE C BO3AYIIHOH O0OMOUKOH 3eMin, KOTOPYIO IelpeMeHHo
IpUASTCA MPOHUBATH B CAMOM HAYAJIE KOCMMYCCKOIO NyTeUIeCTBHA.

* ok
*

CpoiicTBa 3eMHOI aTMOC(ephl IIPeCTABIAIOT AJMA HAC HHTEpec
PI8BHEIM 00PA30M ¢ TOYKM 3PEHMS TOrO CONPOTHBICHHUHA, KOTOPOe
GyRer MCILITLIBATE MEKILTAHETHLIK KOpalub Ipu B3JéTe W BO3BpA-
IeHNH. : :

1lpm B3ueére arMocdepa ABIACTCA NpENATCTBUEM, IPA CIOYCKe
OHA MOeT OHTh HCIOXL30BAHA JAJA TOPMOMKECHUSL

HeunsGesxHoe HarpesaHme ammapara HpH JABIGKEHUM B BO3TYXe
¢ OueHbh OOJBIIOH CKOPOCTHIO HE MOJKET HC BLI3LIBATH OITACEHMIL.
ITpumep meTeopoB — «IamalomUX B3BE3J» — NOKA3LIBAET, UTO BO3-
BPAIICHIEe KOCMUYECKOr0O ROpabad Ha 3eMili0 ABIACTCS NOCTATOUHO
CHOMIHON 3agaueii. Peimalomee 3HaYeHUe HMeeT COCTAB BO3yXa
B BeicHINX ca0ax  atMocdeprl. I[Ipeobmajganme Bomopoma wuuam
azora Oyner ONpeelATh CTEICHb HATPEBAHAA KOCMUYCCKOIO
rwopabmsa. B mepsom cayuae omo Gymer Heseauko, BO BTO-
POM ~-OrPOMHO.

B armocfepe cymecrBylOT iBa IPUMHIKAIOUWUX APYr K JpYyry
CJIOH, PE3KO pasiuYalMuXCcHd MeKAY coboil 1o XapakTepy Npomc-
XONAmMNX B HUX ABTeHnit. B nuskaeM cioe, 8 Tpomocepe, npomc-
XOHAT BCEe METCOPOIOTMYECKUC SBJEHHA, B dYacTHOCTA, 00paso-
samme obxawkos. Ham »Tum cimoeM mpocrmpaercs DpospadHas
oburacrs crparocdepsl. BOausn noatocos crparocepa naunmaetes
ViK€ Ha BEICOTE IIPUMepHO 8—9 KIIIOMeTpOB, a Ha DKBATOPE 06 HUK-
HfASL I'pAHUIa HAXOJUTCH Ha BhIcOTe lOpsAAKa 15 EmioMerpos m
HTake BhIe.
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Ocobenno pesro rpomocdepa m crparocdepa OTIMIAOTCA APYT
OT Apyra B TeIIOBOM oTHomeHma. B Tpomocfepe Temmeparypa
BOBIyXa YMEHBINAETCA ¢ BHICOTOH B CpefjHeM NMpHOJIMSATETHHO HA
6° Ileabcua npm HOoABEMe HA KA KuaoMerp. B Bocxopsammx
[OTOKAX TEMIIEPATypa BO3AYXa MOHUMKAETCA BCIEHCTBHE ero pac-
HMpeHHsd, B HHUCXONANAX, Hao6OpoT, NpOMCXONMT HArpeBaHUe
BO3yXa BCJIeACTBHE CHHATHUA.

Crparocfepa B cBOelt HW;xHeH wWacT, IpPOCTHpAIOMelca o0
BHCOTH IpuMepHO 30 KIIOMETpPOB, NMeeT TeMIeparypy IOUTH .
TIOCTOAHHYIO, PABHYIO B cpefiHeM oxoso 56° xomoma. OpHAKO ¢ BH-
coTH 0K0uI0 30 KIIOMETpPOB TeMIepaTypa B cTparocfiepe HATHHAET
MOBHIIAThCA U Ha BEcOTe 50—60 KmirOomMerpos mocruraer 60—75°
remara. Taxoe NOBHIIEHWe TeMIEPATYpH HPOHCXOANT, IIOBHIM-
MOMY, BCJE[CTBHEe TOIO, YTO HA YKa3aHHOI BHICOTE HAXOMUTCH
CJIOif 030HA, 3afieprRUBAOIMIl 6OJBIIYI0 YACTh YIBTPadIOTIETOBEHX
aygeii Comnna. Hapg cmoeM o3oHa TeMilepaTypa ONATH YMEHb-
niaeTcA, HO 3aTeM BHOBH HaYMHAeT Bo3pacraTe. B monocdepe,
T. €. B BIEKTPONPOBOMNAILIEM cI0e CTpaTocdephl, HAYMHAIEMCS C
BBIcOTH npuMepHo 100 KHIOMETPOB, TEMIIEPATYPa BO3PACTAET O9CHD
peaxo. Tax, manpumep, 110 HeKoTOPHM Habmopenuam, Tpedylomum,
BIpOYeM, [POBEpKN, TeMOeparypa Ha Bocore 122 wmiromerpos
pasua oxomo 100° remma, a Ha BEecore 170—180 KmIOMeTpoR
ona gocruraer yme 700° remma.

Ha sricore 10 Kui0MeTpPOB IIOTHOCTh BO3AYXA B 3 pasd MEHBIIe,
YeMm y HOBEpXHOCTH 3emun, Ha BeicoTe 20 KuaomerpoB — B 14 pas,
Ha BHcore 60 KnaomeTpor — B ThicHYM pas Menbme. Ha Bricore
120 KuaoMeTpPOB BO3NYX HACTONBKO Pa3peskéH, 9T0 He IIpefcras-
JIfieT 3aMETHOTO CONpOTUBICHNA 1azke IPH KOCMMYECKAX CKOPOCTAX.

Beaencrne nesnauntelbHOM INIOTHOCTH BOByXa B MOHOCHepe
reMneparypa eé Oyjmer Mrpars Bropocmeneﬁnylo poxs mpn B3IIETe
KOCMHAYECKOT0 KOpalas.

CooTHomeHue COCTABHHIX HacTeil Boanyxa B HIDKHHX CI0AX
atmocepsl B OOIIEM IMOCTOAHHO BCIENCTBHE HEIIPePHIBHOTO Iepe-
MelnsaHua Boagyxa. Ilo o6sémy B Tpomocdepe cofepsruTCA: a30Ta
78,06 %, wncaopona 20,909%,, aprona 0,94%,, npyrmx rasos 0,1%.

Cocras moHOCeps, IOBHAMMOMY, CYILIECTBEHHO OTINYAETCH
or cocrasa Tpomoceps m MeHsercA ¢ Bhicoroil. HuHeruueckas
TCOPUS Ta30B AAET BO3MOKHOCTh BEIYMCINTH IIPOLEHTHOE COfepka-
Hue pasIMYHEIX TasoB HA 1000l BEHcOTe B MOHOc(epe, ecaH u3-
necren eé coctas y HukHell rpannns. Ho ompepeaenme copmepska-
1IN BONOpOAA B HMOHOCHepe 3aTpYAHWTEALHO, PABIMYHBIE HCCTE-
NOBATEMM, 3AHUMAIIIHecH OTHM BOIPOCOM, IIONYYATH PAa3HEIE
peayabratel. llosToMy MBI TOKA He MOKEM IIPeJyCMOTDeTh,
I Kakolf cremeHH OyReT HArpeBaTheA KOCMUYecKni Kopabab B
wonocdepe nNpu CcBOEM Bo3Bpamienunm Ha JSemalo (npm Banére
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KOCMEIYecKUil Kopabuas GyAeT ABUIATECA Yepes aTMocepy co CKOpO-
¢THI0, 3HAYUTEJIBLHO MEHBINEID, 4YeM Ip¥W BO3BpALleHNMH, II03TOMY
ROIIPOC O HArPeBAHMM KOPadJA NMpH B3JIETe HE MMEeT CTOJIh CYINe-
CTBEHHOTO 3HAYCHMA). :

Camenyer mpmsHaTe, 4YTO HAllW MO3HAHWA O BEICOKHX CJOAX
armocdepbl €M@ HeJOCTATOYHO IOJHBL U TPeOYIOT 0CHOBATENBHOTO
yraybaeHus.

o mnocaemHero BpeMeHHM HCCIEAOBAHUE ATMOCHEpPHLIX CJ0EB
HA BECOTaX cBpime 40 KUIoMeTpoB MOINIO IMPOH3BOJHUTHCH HCKIIIO-
qUTEJILHO KOCBEHHBLIMHA MeTogaMu — HyTéM GHeHTpaJILI-Ioro aHa-
auza Jaydeit, menyckaemblx ComHpeM 1 3BE3laMu, M3MEpeHIEM
PACCesHIA MCKYCCTBEHHOTO CBETOBOTO ITyYKA MOJEKYJIAMH aTMO-
cepunix raszos, nmytém HabualofleHns Hal atMocdepoil BO Bpems
3apu 1 B CyMepRax, MyTéM HalaiofeHHs DajaioliX 3Bé3j u Io-
JAAPHLIX CUAHMI ¥ T. JI. Heynusurennpno, 9T0 HOAYYeHHbIe Pe3yiab-
TaTel MHOTAA NOJy4Yauuch HpoTHBOpeumBhiMum., Hampumep, Hewo-
TOpBle YYEHble, OCHOBHIBAfCh HA CICKTPOCKOIMYECKUX HCCAENO-
BAHNAX TMOJAPHLIX CUAHMI, & TAHMKE HCXOMA M3 HabawIeHuli Hag
3aropaHneM I 3aTyXaHueM NaJaloluX 3B83J, IIOJarajm, 4ro Ha
peicore 120600 BmIOMETPOB JOMIKEH CYIIECTBOBATHL CHOIl TBEp-
AOTO Aa30Ta, HAXOMANIMIICA B MENKO pACHEIIEHHOM COCTOHHHU.
Hdpyrue yuénble OCIAapUBamM OTO yTBEPHAEHHE, OHU TOKA3LIBAJIM,
9T0 TAKOIH ke CHEKRTp MOsKeT OBITL IOJYYeH OT CMecH Telansd ¢
KUCAOPOOM, HONBeprHyTOil NeiCTBHIO JIEKTPUYECKOTO pAaspsama.
B mocsemHume Tofpl ruloTe3sa O CYLIECTBOBAHHM CJOS TBEPAOrO
agora Oklyta OTBEpPTHYTA.

B macrtosmee BpeMsi CiellaHa MONBITKA HMCIOAb30BARUA Pear-
TuBHHIX cHapAmos «®ay-2» [IA UAYYeHHA BLICOKMX CJOEB
armocepsl  npameiMn  Merogamu. Opnmaxo cofpamHBlt TaruM
OyTéM MaTepuas emé HefocTaToyHo 6orar, 1 HEKOTOpEe MOJY4YeH-
HBIE pPEe3YJIbTATH, KOTOpBIe CErofHs KamKyTCA MOCTOBEPHEBIMH,
MOTYT B RaulbHelNIeM OKa3aTbCA HETOYHEIMHL.

B 3ariiogenne 3aMeTiM, 4TO Te faHube 06 atMocdepe, KOTOPHIMU
MBI PacIOJaraeM B HACTOMINEe BPeMs, COBEePIIeHHO HEeJOCTATOYHHI
bi ps ¥z pacqéTOB, OTHOCHITHXCA K HoCagKe KOCMHYECKHNX Eopaﬁnei‘i,
HO BIOJHE JOCTATOYHBEl MaA TPUOAMKEHHRX pacyéToB, OTHOCA-
HUXCA K BePTHKAJBHOMY IepecedeHmio aTMocepsl Ipn BauéTe.

* %k
&

Hama cosiHedHas cucTeMa ABJIAETCH, KAK M3BECTHO, HUYTORHO
MaJEIM YIOJKOM BeesneHHOIT. B oty cucremy BXomAT caepyomue He-
Gecuble Teaa: Connne, MIAHETH M WX CITYTHRKH, acTepOHJL, KOMe-
Tbl 1 MeTeOp’!{}ﬂe TeJa.

Boxpyr Coxmna ofpamaoTca AeBaTsh Oonpmux muaer: Mepiy-
puit, Berepa, 3emus, Mape, Omarep, Carypu, Vpan, Henrym n-
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ILryror. Oun ABAAKYTCA N0 OpOHTaM, IPeICTaBITAILIIM co00i pnmn-
Cbl, OUeHb HC3AMETIO OTIUTAOINeCH 0T ORPYAHOCTA (OTHOIIeH e Ma-
J0# ocn sInRIca K GoabLroi s seex opdnt Goasue 0,96). Coun-
ue Oosree MM MeHee CMEIeHO OTHOCHTCIALHO IeHTPOB HTUX HILIHI-
¢OB: OHO HAXOJUTCHA B OJJHOM U3 NX QOKYCOB.

Paccroamme 3eman ot Comunna pasuo mpudausureasno 150 muir-
JIMOHAM HHJ’[OB‘IOT[}()B.

Jlast toro wroGul HArasgHO HpenerasuTh paccrognue ot Cosnna
JO APYrux ILJIaHer, FOIYCcTHM, 9TO HOBOPORASHHLIH OTIPABIFACTCSH
v onyTs o npamoii or Commna k Gamskaiimeir nxanere (puc. 1) co
CROPOCTBIO JiBUKeHMA Tiepporo cmytHEka Mapea — ®oboca (2,138
KIJIOMETPOR B GeRYHAY, T. €. 0Koxo 7700 kmromMeTpos B 4ac). [lo-
HYCTHM TAKMKE, UTO eMy HOCYACTIMBIAIOCH BCTPETUTD HA CBOEM ITyTH
nee 1anetsl. VoA ¢ yKa3aHHO ¢ROPOCTHIO, HA OJUHHAALATHIL Me-
estiy opoeit skuzpn OH npoiinér Mmumo Meprypus, yepes 19 meca1eB —-
smumo Beweprr, a enyersa 26 Mecsaner u 2 HeZedn JOCTUTHET Seman.
Ha nsroM MecAle 4eTBEpToro rofa cBoeif KU3HU OH MUHYCT Ija-
nery Mape, a ma IBeHagIaToM rojy BCTPETHT IOnurep. [Apapuarn
OJUlH TOJl HCHOTHATCHA eMy, Korga o noxuHer CarypH ¢ ero xapa-
KTePHLIMI KOJbIaMu. Kmié yepes AsagnaTh OJUH IO/l OH NOIigéT mo
Vpana. He otjpixas Hu offHOr0o MrHOBeHH#A, GeCTIDEPHBHO HIA Ble-
pift, cemniM 667/ ,-methny crapurom on npubyaer k Henryny. Ilo-
JROITACM OMY TElephb ROJIrOJIeTHs, TaK KAk CBOW 3ajady— JOUTH
A0 TOoCJae[Heil IIAHeTHl HAIIeH COJHEYHOH CHCTeMbl — OH CyMeeT
BLUTOJIHATL TOJBKO HA 88-M roxy csoeii sxusHd. Torpga Toabko, ma
nopore cveprn, on gocrurmer Ilayrona, He momia nm Meprypus,
mi Beweprl, uu 3eMi, BUCHHEIX UM B CBOEM DAHHEM JETCTBE.

I lpemonomum Telleps, UTO HAUI CTAPUYOK GeccMepTeH M €TI0
O peLIpHHIMaeT myTellecTsne K Handosee OJM3KOI OT HAC 3BE3-
e, 1 Tak HasbiBaemoit «Bimmaiimeiiy u3 cozpeagna [enraspa. Tor-
Jlit, NP YKA3AHHOIH BBIIIG CKOPOCTH er0 NBHZKCHEA, OH 3aBepIinT
cnot nyremectsue arms ciryera 600 000 xer,

***

JepHeMesl K Halleil coaHedHoM cuereMe. Haraajamoe npemeras-
RGO MACEAX OTAEIBHEIX TaHeT 1 0 Macce Cournna MoMHO Tomy-
anrL,  oieHuBasgs #HX B py()JIHX. IlpegBapuTenbHO 3aMETHM, YTO
e noTHOCTD 3eman B 51/, pas Goaklre rurotHOCTH BoALL CIte-
AORATCI L0, MAceA M paBHA Macce Hlf, HIapoB BOJBI, NMEIOIIAX
Pane e pasyephl, Rak 1 3emas. Jonycraw, aro Macea 3eman
crone | opybas, Torpa Meprypnii crona 61 He Goapwe nsaTauxa,
N okoj0 rpuBeHHEKa, a Bemepa, npmvepno, 80 KoIeex.
\ pane crona 6 okoao 15 pyGaeit. Henryn — 17 py6aeit, Carypn —
oo cornn, [Onnrep — cppme  tpéxcor py6ueii, a Commme —
CIUY PpeTl MAJLTRONTA.

o'y p Mupoune iIpocTpasCcTBO AT
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o1 29 iy rinncon. i\lw-.l.J[_\‘ -
HOTAOMI Ol |lill‘|I|)l‘,[[‘.}|5|hl'|‘l‘H
caciylomus  obpasom:  Som-
s A Mape 2 100mreep 11,
Carypn — 9, ¥pan 5, 1len-
Y 1. Wpome roro, Carypa
ORPYACIT BOJNLIAMI,  GOCTOM-
]|l”|\|” ni ()I'IHI\HII!IH KOJUUC-
CTBA KAMICH 1 L.

Hecomucnno, neasio nep-
BOIG KOCMBUCCROPO  TTYTCHICCT-
pusi Oyjer coyrnng Semam -
Jynas Bejpn o naxojiures Ha
pacerommn peero 384 000 ku-
JIOMOTPOL  OT HAe, T. C. GBBLIITE
oM B oeto pad Guomse ®oHaM,
ueM OauzRaiinasg u3 TIaHeT —
Benepa. Mongasie  reaeckors
YIC  PACKPLINTH 1AM HEe OJIHY
u wraiimy Jlyms Oma aurmmena
BOJILE U CROMBRO-HUO YL 3Haun-
renbHoi armochepnt. Boasluue
JYHHBLIC PABHUHL, HCTIPARWID-
HO ILABLIBACMBIC MOpAMME, J0-
cruraior B Jomiy 1000 wmaro-

|

1 ko
§ i
| Lt !
LR

10 IIaHeT o 1
3CAVIM PABHO 11

Shrr = smerpos.  OQuepranus rop, He
a Ea O PABMBITEIX BOJIOH, BCCLMA peb-
£ e eun. Camasg  BRICOKAs JIyH-
o = HAS rOpa NOJHUMACTCS HA BbI-
o £ cory 8880 merpon, 1. e. Jo-

; E%‘ 5 CTHI'ACT  BHICOTHI :)H(‘,p{’(_}'fﬁ _—
gw = BeJMYAIIe 03 3eMHBIX rop-
== = HeX nepui.  waverp Jlyunl

& panet okouo 3500 kuoMeTpos,
& a el macca cocraniaser g

L N T )
MAacCh SeMIH. Yeropenue ¢no-
OOIHOTO MajeHnsT, a cJaejlora-




TeJNBHO, U BeC TeJ Ha NoBepXHooTH JIYHLI B 6 pa3 MeHELIe,
UeM Ha 3eMie.

AcTepouanl, WA TAK HA3BIBAeMEIe [LIAHOTOHJE!, FBJIANTCA Ma-
ABIME ItaHeramn, obpamatonmmuca porpyr Coarna. B Goasmma-
¢TBE cayuaes paccrognue ux or Comarna Goxbime, deM paccTOAHNG
Mapca, Ho mensute, yem IOnurepa.

B nacroamee spemsa uzsecrHo Ao 1600 Maabix Intamer, Dpaiém
ux obummit 00LéM Menblie, gem 06séM JIyvan. Cambie Manbe U3 HUX
He yJIaBIUBAIOTCA Jaske MONIHEIMM TesjecKollaMu. HauMeHBIIHii
3aHecGHHBII B KATAJIOI ACTEPONJ] HMEeeT AHaMeTp 000 1 KuIoMeTpa,
Hand0IbLIMIT, OTHPHITHI emé B mavamre XIX mewa, — 770 Buaome-
TPOB. ACTepomIbl MMET CcAMYI0 pPasHOOGpABHYI reoMeTpuue-
crylo Gopmy. Boamommo, 9T0 HEROTOpEe U3 HUX CMOTYT CILyHHTEH
IpOMeAtyTouHOil  0a30ff A KOCMHYeCKHX MYTeIIecTBH (cM.
erp. 108).

Komersl 00bIYHO COCTOAT W3 TOJMOBH B BAJC Afpa, ORPYHKEHHOIO
TYyMaHgoi o00J0UR0IT, M W3 AIUHHONO XBOCTA. aK HCRIOYeHHE,
BOTPCIAIOTCS KOMETH ¢ HeCKOJILKUMU TOJT0BAMMI MM ¢ HECKOJIBKIIMHE
xnocravu. fifpo mpepcrasaser coGoifl ckomaeHde TBEPHBIX Tea Go-
J0C¢ UM MeHee KPYINHLIX pasMepoB U ORpYHeHo 000JXOYKOIl Iiklian,
UMCIONISIT 3HAYNTEILHO GONBIIYIO TIIOTHOCTS, Y6M BEIIeCTBO XBOCTA.

1o mepe npnGammenna 1 Counmy rososa ROMeTsl CIRAMAETLH,
ITo BpeMa Kak xBoeT e8, orGpachlBaeMbli IO HAPABIEHAI0 OT
Coanna, yumpsercs. Hocmennuit npegerasaser co0oli HACTOABKO
PIPCIRCIOEG TEJTO, YTO KOCMHTOCKHIT ®Opabab HpH IPOHUKHOBE-
T 1Cpes Hero He OMymax 66 HIKAKOTO COTPOTHBIeHHA.

osern jsmmyres B caMbiX pasHoo0pasHBlX HAaIIPaBJeHUSX.
Hocemene nx npefcrasiser 0oaee TpYAHYIO H MeHee HHTEpecHyIo
LYY, UM HOCCLLCHUE JPYTHX TeN COJMHeTHOH CHCeTeMEL.

***

Corpacio HOBEIINAM  MCCICHOBAHUAM MHPOBOE IPOCTPAHCTBO
Hanoaneno MoOJICKYJIaMd HaTpus, 8 TAKAe KAJbUUH, HAXOQANMMUCH
Aapyr oor ipyra ua o4eds GouabWux paccrogHuax. Yacrmub rasa,
OTOPHARNINCEST OT  3BE3J, TAKME HABISIOTCA  COCTABHON dYaCThIO
rocmuiceioil Mareprus. Marepuanbibele 4acTUIG CTPYIIE pOBAHR
B CHOCTO POl IKOCMUICCKIC 00IaKa, KOTOphie paclpefedeHrl B Ipo-
crpanerie o4CHL HepaBHOMEpHO.

VOCMIIGCIA MaTepust, BBHAY €8 HUYTORHOM IIOTHOCTH, e

MO olcaldarh BJIUANRNAS HA I{arpeB MERIIJIaHEeTHOT O H()pﬂﬁ;{ﬂ u
cro conporangrenne npu anwrennu. [lo Toit swe mpudnme wu ofuH
HEYIS e MOGKOT HApyInTh 1y0oKroTo 0e3MONBHA, I'OCIIONCTEYIONe-

PO MOVRIBCBJUTBIX HpocTparcTBax.
Muponoe  mpocTpaHcTBo  MPOHM3BIBACTCA TAK  HA3LIBAGMEL-
MU KOCMITICCHIMI TyNaMia, KOTOpBRle 00aafalor  ITpOHHKAKIIeH
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Tabuunua 1
HexoTopsle XapakTepuoTHRkd CoaHNA M njiaHeT

Cpennee E E.
pagcfoanne E W SE8s
o1 Coauna " = et ¥
z g £2 | EEEeE
Haspauue % Pammye g E @ 2 ESEE z
=} ' = BS Eomp®
sz |e | &, : 5 | g8 |[EEtEs
cBeTHIA =3} 2 o = KHJIOMeTpax ] mpao®
Efg g | g2 ? B 38 EEE g
c S = EE 3 " LEOQy
awe | B B TSRO S
sz |5%F| E2 B, | 2% |ESEiE
g8 | =EE| 7s ga | BF |zE5Es
=% (m%3| =mE =k =K OE82m
Connme . . 333432!1 — — 695 500 1,416 — 275,18
Boapmpue mIaHeTH
Meprypuit | 0,056 | 0,387 57,9 2400 5,599| 0,241 3,79
Benepa . .| 0,818 0,723 108,1 6100 5,160 0,615 8,79
Bemaa . .| 1 1 149,5 6378 | 5,527 1 9,81
(Ha axBaTOpeE) (Ha 3KB.)
; ,88
(Ha momGax) (Ha moua.)
Mape . .| 0,108 | 1,524 227,8 3390 3,947 1,881 3,74
HOnurep . 318,356 5,203 777,8 71370 1,341| 11,862 24,95
(Ha aKBaroOpe) (Ha 9KB.)
66 620 28,64
(HA MOJI0CAX) (Ha noJ.)
Carypu . .| 95,223| 9,539|11426,1 60400 | 0,690, 29,458 | 10,43
(Ha sKBaTOpE) (Ha BKB.)
54 050 ,
(Ha nonsocax) (Ha moJ.)
Vpan . .| 14,580|19,19 2869,1 24 800 1,359 84,015 9,43
Henryn .| 17,264|30.071 4495,7 26 500 1,326| 164,788 9,82
Hayron ? 39,457|5899,1 ? ? | 247,697 ?
HexoTropse MAaJlHe DIIAaHETH
9por . . . — 1,458 218 —_ — 1,760 —
Becra . . — 2,362 354 190 — 3,630 —_
Ilepepa . — 2,767| 414 380 — 4,603 —
Iannmama . — 2,770| 419 240 — 4,610 —

1) AcTpoHoMMYeCKOH efuMHHIlel MIMHE Ha3slsaeTcfl CpefiHee paccToAHMe
3emiu or Connna, nmprHAMaeMoe paBHEM 149,50 MAJUTHOHA KHIIOMETDOB.
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Tabnupma 2

HeroTophle XapAKTePHCTHER CHYTHMEOB HAAHeT

g 0 Ry
5. |, % |REEcs
sE8 | ¢ |E |SgREE
Macca g°e = ox [o888x
Hiasera CnyTHEK o'mgglgglnbﬂo 3% H i E § E:"E E:E{
[JIAHeTH ggg; o5 So Eﬁfrf’-‘?’u*
RES | 22 | £E |g3scad
gk 35 | B3 |SESLES
SRR A 2 SE mESRER
3eman Jlyna 1/81,495 384,4 | 1738 3,34 1,62
Mapc Doboc 9,4 6
Heitmoc 23,5 4.5
IOnurep | 5-f cmyTHHUK 1) 180,5 80(?)
1-it (Ho) 1/22 240 421,5 | 1700 4,09| 1,98
2-it (EBpoma) | 1/39 430 670,7 | 1500 3,34| 1,43
3-it (Tauumen)| 1/12 520 1069,8 | 2630 1,95 1,46
4-it (Kammuero)| 1/22 200 1881,7 | 2530 1,24 0,90
6-i cHyTHHK 11 453 65(?)
10-it cnyrHEK 11 562 10(7)
7-  CNyTHHK 11738 25(7)
11-i1  cmyTHER 22 550 12(7)
8-it cmyTHHK 23 502 25(?)
9-#f COYTHHR 23 637 7
Catypm | 7-#t (Mumac)1)| 1/16 340 000 185,4 | 300 0,32 0,26
6-i (Dumenan) | 1/4 000 000 237.8 | 370 0,67 0,89
5-it (@erupma) | 1/921 500 294,4 | 600 0,67 1,12
4-i1 (duona) 1/536 000 377,41 | 720 0,67] 1,35
3-ii (Pen) 1/250 000 526,6 | 925 0,691 1,78
1-ii (Turan) 1/4 700 1220,9 | 2860 1,24 9,92
8-if (M'unepuon) ) 1479,0 | 225
2-it (fAner) 3557,8 | 850
9-it (Deba) 12946,0 | 100
Ypan | 5-ii cuyTHEK!) 123(?) ?
3-it (Apuens) 191,7 | 450(7)
4-it (YMOpuens) 266,0 | 350
1-it (Turanun) 438,1 | 850
2-it (OGepon) 585,9 | 750
Henryn Tpuron 1/290 353,4 |2500(7)

1) Cnyrnuxam lOmutepa, Carypua u VpaHa DpuHCBOEHA HyMepaius,

COOTBETCTRYIOAA NOPAAKY WX OTKpuTUA. HexoTopsle M3 3THX CHYTHUKOB
He NONYYWIIN HA3BaHMIA,
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CIIOCOOHOCTBIO, OOJBIICH YeM BCE HaM M3BCCTHLIC U3y YCHUS. ITU
JIy9H JIEURO IIPOHUKAKT He TOJBLKO UCPe3 BCIO 3CMILYIO :n'Mm:cIrepy,
HO ¥ 4Yeped CJO# BOABL TOMIMHOE o H00 merpon,

Onunaxo BpemuOe geiicTsue Ha OPralu3M TOIO WK UHOIO HU3-
JYYEHUA 3aBUCUT HE OT ero HNPOHUKAKILCI CIocO0HOCTH, a 1I'VIABHBIM
OﬁpaaoM OT ero UHTEHCUBHOCTH. Memny TEM, HHTCHCHBHOCTL KOCMHA-
YECKUX JIVYeH BechbMa He3HadurtenbHa. Bo spemMsa MeikinraHeTHOro
noseéra, Mouser ObITh, M e OpUAETCH 3AUMILATHCH OT DTHX ayueit,
TAK Kak Jaske IpH IPAMOM NeiicTBUM HA YeJaoBCKA UX (U3NOJIOrU-
HeCKOe BIHAHNE HA OPraHu3M. IIOBHAUMOMY, HUUTOIKHO.

* ok
s

Ha semne B satenéunnix ot Coauma Mectax abCOJIOTIAA TEMHO
TA He HACTYIAET, TAK KaK arMocPepa paccensact CoJHeUNbii crer,
W OH B TOH mam mHoil Mepe momajiaer B rogocy renv. Moencuramer-
HEI€ 7K€ IPOCTPAHCTBA, PACHOJOMEHHLIC B TCHN IGEIIC()I‘()-IIHGleh TEM-
HOI'0 TeJa, NOIpyeHbl B noaunlii Mmpax. Hebecnwit cnoj Tam 1pen-
CTABJIAETCH COBEPINEHHO YEPHBIM. SBEBJLI HE MCPHAIOT U NOCTOSH-
HO OTYETIIMBO BURHEI, €CJH TONLKO TJIa3a 3auiieHnl 0T HOIlOCpeeT-
BEHHOTO AEHCTBUA COMHRUHBIX JIYUeil; B IPOTUBIOM CJYYAC TJIa3 Ipu-
cnocabauBaerca k apromy ceery Coanua n Tepser cnoco0HOCTE pas-
JINYaTh 3BE3MIbL.



B MHPE YBEJUYEHHOH TIKECTH U1 B MUPE
BE3 THRECTH

Boupoc O TOM, CMOMET JM UeIOBeK IIepeHeCTH (U3HOIOrIYe-
CRUe SBJICHNS, CBA3AHHLIE ¢ IOJXETOM' B MHPOBOE IIPOCTPAHCTBO,
ABJAAETCA IPe3BEIYAMHO BayKHEIM.

Bo BpeMsa KocMHYECKOro ITyTeImecTBUA HEJOMOIaHAA MOTYT OHIThH
BRI3BAHBI TTIABHBIM 00pasoM HapyLIeHHeM HOPMAaJIbHOTO OLIYIICHHs
CHJIGL THIKCCTH. : ‘ :

B 00Obr4HBIX yCHOBHAX MBI OLIYI(AEM CHILY TAKOCTH LOTOMY, YTO
0II0p&a, HA KOTOPOM MBI CTOUM -WJIH CHANM, IPEMATCTBYeT HaM NajaTh K
LICHTPY SeMan N0 HeifcTBIeM CHJB TAroTeHHA. B caMoMm Jlesie, KOrga
MBI CTOMM Ha OIIOpe, BCE TeJI0 B I1eJIOM JaBHT Ha ONOpY BHH3, & 00pa
OTBEYAET TCIY NPOTHBONEHCTBMEM — CHJIOK PeAKIHN, HAIPaBICH-
HO BBepX. DTA PEAKINA OIOPEl IIPUBOAMT K TOMY, YTO B OTHEIbHBIX
COTeHMAX TeIa BOZHHKAIOT BHYTPEHHHE CHJbl B3AHMOMEilcTBUA, CO-
BOKYIHOCTB KOTOPHIX ¥ 86T NPUBLHITHOE OLIYIUECHNE CHIIH] TAMKECTH.

Ho uro mpomsoiinér, ecam omopy m3-IOJ HOT YeIOBEKA, HANIpH-
Mep non (rozeassra caMoléra, yOpaTk M IPeOCTABHTH YeloBe-
KY BO3MOKHOCTHL cBoOomHO mapmars? Muam ecam omopa, Hampmmep
noxn xabuusl mudra, caMa HAYHET cBOGOAHO IIAJATh BMECTE ¢ UeJo-
BexoM? Peaxnmsi OHOpLI MCYE3HET;, B IepBOM CJAyYde MOTOMY, UTO
He CTaJO CaMOIi OLIOpHI, & BO BTOPOM Caydae IOTOMY, 49TO IpeKpa-
TUIOCE laBieHue HA onopy. Ho BMecre ¢ peaknueil omopsl ucdes-
HYT B CCUGHMAX Teja Te BHYTPEHHHE CHJbl B3AHNMONECTBHA, ROTO-
puie o0yciaoBIuBalTCA 910l pearnueit. CaegoBaTenbHo, HMCYE3HET
H OLTYIICHHE CHIIbl TAMECTH.

ITO MCUE3HOBEHNE OUIYIIEHHA CIIIE TAZKECTH XOPOIIO 3HAKOMO
NapannoTHCTaM B MepRhle MTHOBEHHA NPHIFKKA; OHO 3aMeYaeTCH TaK-
‘e B IIepBLIe MTHOBEHMs ONYCKaHHA INQTa, €CIM TOIBKO 3TO OLY-
CKAHUe IPOHCXORUT OHICTPO.

HcuesHoBeHne B majaionieM Teje BHYTPEHHHX CHJ B3aMMOJeii-
CTBUA, IO TaJieHAA 00YCIOBIEHHbIX PearUneil Omopbl, JEerKo MOoj-
TBEPAUTH ITPOCTLIM ONLITOM. K IpY:KUHHEIM BecaM, yAep/KuBaeMbIM
HA HeKOTOpO# BHICOTC HAJ 3eMJéil, MOJBeCHM ABYXRIIOTPAMMOBYIO
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rupio (pue. 2}, Crpediga secon
ocranosuresa Ha uudpe 2. Oriry-
CTHM  TCICPL BECHLI - - JIa/IUM MM
BO3MOIKHOCTE  ¢BOOOJIHO  Hajlath
pmecrte ¢ ropeil. Urpenisa secos
mepeiiaéT na ndpy 0, rar saw
TENeph  B3AUMOMCHCTRIC  MEMNJLY
THPCH W IPYIKIIHOA BCCOR OTCYT-
CTRYCT M HODTOMY HpY/EuIR co-
Kpamacerest  Jlo - cpoeii neppomna-
YANLHON JIHHLL '

Tarknym oGpaszom, 1pn cBodoa-
HOM  IHYICHITE b TOOe  Hede3aior
BILYTPCHHUC  CIJIBL B3ANMOJCL-
CTRUST, BLHIBBAHHLIC  peariueil
ONMOPDL; TEJIO 1KaK O paslIpyiRaet-
o Ha orom ociiopanun Oyjem Ha-
BBIBATHE PCAKIIO  OHOpBL B T1OJe
THPOTCHUSL  HOPerpy3Koid  Ted.
Ornonrenue neperpyssa K Hop-

MAJLHOU  BOANUUIIG CAJLL TSHRe-
Pue. 2. CnofomHo majawuee TEIO Te- i
piet cuoif pee. Coena spymunnme necni  CTH, T €. K BOJWYUHE CHILL THIKRE-
oo eoctom, TOKO, VIR g ra ypowie MOpS 1 mMpoTe
CIopiana HPYHIMHILIE BECHl 1a;1A10T, Yiia- B 4hY, Gyjl(’.\‘! HO3LIBATH KO;)(I)(I)H,

3areyIh Beca CTOHT Ha HyJIe. i 3 B

nuerrom  neperpyskn. B omop-
MAJBHBEIX VCIOBHAX, KOUJA TCJIO HEOOABUMHO WM JABUIRCTCH 1'0-
PU3OHTAIBEHO M pPaBHOMEPHO, KONPUIMEeHT NeperpysKH, cOTTaco
cBOEMY ONpeNle]IeHHI0, PaBeH eIMHNIe; Npu ¢BOOOJHOM MAgeHNN OH
paBeH HyJIo.

Boodpasum, 4TO MLl CRATLIBACMCH [1a JILIFRAX 110 HAKIOHHOW
mmockoctn (puc. 3). Teneprs magemne ne Gyjaer ¢BOGOAHLIM: HTOMY
MEIIAGT HAKIOHHAS IIOCKCCTh. [Ipefmomoswiy, dro compoTHBae-
HMe BO3AYXa H TPEHMEe JIBIK O CHED OTCYTCTBYIOT;, GJCKOBATEJNLIO,
yegqoper Oyfer HCIBITLIBATE TOABLKO PCAKIHAID HARJTOHHOI T1I0CKO-
CTH, HAIIPABJICHHYI0 MepUCHIHRYIAPHO K IINIOCKOCTH. JTa peak-
nuA OyAeT MEHbIIe Beca UeJOBEKA M TeM MeHBIIe, 4eM OOJbule Ha-
w0 maockoctu. pu Harrowe B 0%, v. e. Ha rOpH3OHTANBHOMN 1LI0-
CROCTH, HOpMAanbHas pearknua Gyger pasHa Becy demosera. llpm
rakgone B 90°, 1. e. Ipm Iepexofc HAKJIOHHOI IIIOCKOUTH B Bep-
THKATBHYI, PEARIHA HCYC3HET COBCEM, TAK Kak IajleHue CTaHer
cpoboppiv. Tawkum 06pasoMm, Ipu M3MEHEHMM HAKIOHA INIOCKOCTI
or 0 go 90° rosdpunument neperpysnu OYICT H3MEHATLCA OT €/-
HHIL 10 HYJIA.

[Ipm pesrom Tporawuu MmOesga ¢ MecTa Wik HPH Pe3KOM  YBeJIM-
YeHAM €ro CKOpOYTH, T. €, TIPH YCKOPEeHHOM [BUMKeHMH, ITACCAHIUD
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HCHOBITHEIBACT  TOJYOK  Ha3ajg
(pHc. 4, crp. 26), m eemnm c3a-
I HMMeeTcA CTeHKa, TO TWac-
CAMRMpA (IPIHEMAETY K CTeH-
Ke, OH HAYMHAET [A4BATH C
Gonbimeil uam MeHbIIEH cu-
70l HA CTEHKY, 8 CTeHKa OTBe-
yaer pABHEIM IIPOTHBOfeiCT-
pueM —- cuuroii pearmmn. Care-
NOBATEIbHO, W 37ech BO3HH-
KaeT Ieperpyska B paHee
ONpefenéHHOM GMEICIe,  HO
AMEMIAA CBOUM MCTOUHHKOM
He IpUTAMREeHHe K  3eMie,
a4 YCKOpeHHOe [BueHNel).
HeiicTBue ar10if Heperpysknm
HA  OpraH\sM  COBEpHIEHHO
TaKoe jKe, KAK B [eiicTBUE
reperpyski, BOBHUKAWIIEH B
none warorenus. Boaee Toro,
ccnm  OM MHE OKAasaldHeh
BHYTPU TePMETHYECKH BAKPHI-
Toit KaOWMHBI HACTOIBKO [aie-

Puc. 3. C VBeJIlYeHHeM HAKI0HA IJI0CHO=

K0 Oor HeGEecHBIX Tex, YTO CTE COCTAB/AIONIAA YCKODEHHHA, 00yCIonIn-
CRTY HX [DUTAROHUS  NOA-  JRlUL o306t ieperpyons yueibiceron
1o 6bIJIO 61:.1 He IpuHUMAaTh foxHOI0 IameHnA, LHOpod 2 —— ero  Co-
30 BHMUMAHWE, ¥ ecJau Ob 3Toil %gﬂgfgﬁ;’f’ H05,}’;[’;;2{;“2*‘2”{,{3;“:?3“’*[;‘;?
NHGHHG TeM WJIW WHLIM CIIOCO- CT4BJAWIIAA, BHI3BIBAKIAA. YBeJHYeH e
~ CHOPOCTH IBUHEHUH).

oM GbBLTO COOOINEHO YCHOpeH-

HOC JIBHIKEHWEe, TO MBI 4YyBcTBOBamH Onl ce0a B wabuue comep-
HICHHO TAK e, KaK Ha IUIaHere, NPHTATHBAKIIEH HAC ¢ MOCTOMH-
HOM CHJIIOI.

B camom pene, naxomAach Ha 3eMae, MB IIOT JeiicTBHEM ep OpHuTa-
JROHHA BCE BPEMSA (IIAJaeM» K €6 IeHTpY. JTOMY NaJCHHIO IIpersdt-
CTBYET TMOBEPXHOCTh SeMIN, K KOTOpPOil HAC M UPHIREMAeT CHJia
rirorenud. B rocmmgeckoM ropabire, ABMHGyIIEMCS ¢ yCKOpeHmeM,
Vbl Beé BpeMA OyAeM Manark B CTOPOHY, IPOTUBOIOIOKHYI ero
JBWIKCHNIO, BCJIENCTBHe 4ero GyaeM 9yBCTBOBATH, UTO  KaKasg-To
cua IpUKEMAaeT Hac K COOTBeTCTBYMINeH creHKe Ropadns. Xora
Hpupojia MeficrByOWKUX CHI B 000UX CaydasX pasaadHa, TeM He

') Keauw cTenka HaxofHTCA He PAJOM, TO IPH CIaf0oM TOJHKe YelI0BeK
MOIRCT YIePIRATBCA HA MeCTe, HO TPH 3TOM BO3HEHKART TPeHHe HOLOUIB O IIOJ
HArOHa, MTO PABHOCHJIBHO JIOABICHAI0 Heperpyaxw. Ilpm cminuoM Tom4ie

uedoneK wAn ynagér, wiaw Syger ordpomeH K CTeHKe, W OUATh BOSHHKHET
lII‘|1(!l.‘[)yi}H':l.
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Pye. 4. Ecan moesji pesKo TPOTAETCT ¢ MecTa (ia PUCYHEC —BIIPABO), TO Ml ollyniaeM
TOJAYOK HA3AH, T. €. B CTOpoNy, 06paTHyIo HANPABICHHIO JIBUGECHMIL,

MeHee TIPOSBIeHNe HTHX CHJ OYJeT coepiiento ofmmakosniM. Bo
BCAKOM ciydae, HUKaxuMu mpubopamu Hembsst Gblro Gu1 obmapy-
AMTH PA3HHAIY MEMKAY CHJIAMH IIPUTSKCHUS 1 CHJTAME, BOBHHUKAIO-
UMY Ty JI000M YCKOPEHHOM J{BUKETNN (TaK HA3hiBACMBIMY CHIIAMN
nHepuun).

[enrpoGeskHas enaa, ¢ KOTOPOIl BPAIAIOILeecs TeI0 AeiicTByeT
HA YOep/KEBAIONIYI0 €r0 CBA3b, TAK/KC BLI3HIBAET PEAKIMI0 CBA3M,
CJIeIOBATETBHO, U B 9TOM CJIyYae BOZHUKAeT Meperpysia, KOTOpas
HUYeM He OTIHMYAeTCA OT Leperpysor, paceMoTpeHHHX Bhiure. Ho-
HEUHO, €CIIN YCKOPEHHOR IIPAMOINHESHHOE IBH/KCHIE UJIH B al[aTeb-
HOe [(BIeHHE IIPOMCXONAT B MOJIe TATOTCHHUS, TO BHI3HIBACMblE UMH
NeperpysKn eOMeTpHYECKN CKIAMbIBAIOTCA ¢ NEeperpyskoil B Ioie
taroTeHud. [lpu BpalIaTeIBIOM JBHKEHIN JIETKO NOJTYINThH BeChMa
Gonsimme KoaduumenTtil NeperpysKu.

E
*

PU3AOIOTHYECKHE OMIYIMIEHHA, KOTophle OyAyT NCHLITHBATh NAC-
CAMAPE KOCMHYECKOr0 KOpalis, MOMKHO pasjeJuTh Ha [Be Pasidd-
HEE KATErOpHMH, B 3ABHCHMOCTH OT XapakTepa JiBMceHus Kopabis,

Ilepsas wareropua omyienmii Oymer Halionatecs Iipn
YCKOPEHHOM HJIN 3AMEIIeHHOM JIBHKEHUN KOCMEHYecKoro ropabas,
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BEI3BAHHOM 160 AeilcTBHEM BRIIUEHHOrO JBMrarenad, Jabo conpo-
THBJIEHIEM BO3/(YXA, ando 1010 u Apyroro sMecre. Takoe IBHmkeHUE,
KaK IIpaBUIo, 6y,ueT JOBOJIBHO KPATKOBPEMEeHHO; OHO ﬁyj:[E'T pOMC-
XOQUTh YpH B3a8Te KOpabas ¢ Semud, 3areM IIpH U3MEHEHMH
UM HAIIPDABJACHUI ABHMCHUA M, HAKOHEN, lIIpH TODMOMEHHH © no-
MOW[BIO NBHACATCAS WA BCJAENCTBHE CONPOTUBICHUA OKDYHAWWETO
BO3AYXA.

OuryimeHus BTOPOil KaTeropuy NaccaKupLl OYAYT MCIATHRATH
B T¢ IPOMEMIYTRH BPEMCHH, KOINA KOIJaGJIb 63’;{81‘ ABATATLCA B
KOCMIUYCCKOM TIpOCTPAaHCTBE ¢ BOIKIJKUYCHHBIM JIBHTATEICM. IL‘IH-
TEABHOCTh TAKOTO JRMKEHNA OyIer, Kak NpPaBUIO, 3HAUATENBHO
0omkIie, YeM JUIMTENBHOCTE JIBIKEHUIE, PACCMOTPEHHBIX BbILIE.

Tawuy 00paszoM, BO BpeMa JBIDRCIIA 1IICPBOIO pOAa (U3MOI0-
IHUCCKAES OMIYIIeHHA OyAyT O0YCIOBICHB BANALUHECM IlIeperpys3x,
BH3BAHHOI YCKOPEHHBIM WJIH 38MEUICHHRM JBI:eHneM ropalist,
4 BO BPEMA OBWIKEHWIT BTOPOro poja -— IIONHEIM OTCYTCTBUEM Iie-
perpysku. Coremosarcabio, HeoOXOMUMO YCTAHOBHTE, B TEYCHME Ka-
KOIr0 BPEMEHM YEeI0BER MOKET BBIHOCHTH Pa3AUYHLIC 110 BEJHWUHE
ueperpysku 6es ymep6a muA cBoero 370poebA. Befh coBepliueHHO
OUCBUIHO, 4TO m000i, Haske BIOJIHC OCYLEeCTBHMBLA TEXHIYEeCKMIT
npoerTt IIepeABHReHUuA He GYI[BT WMETE HAKAKOU LEHHOCTH, ecJiH
HCJIOBCYCCKHIL OPrauuM3M HE CyMeeT BBIHCCTH YCIOBHY, BOZHHKAI-
MUX 1IpY JIBUARCHHH,

* ok
*

[epsue HadmwopeHns daf (u3HOJOrHIecKHM JielicTRHeM Iepe-
FpysKU Beaucsh yike B XIX Beke.

B jiBajmariix rojflaX TeRYLUEero CTOJNETH HEKOTOphle YuY€Hble
HPOMBBOJEIM ONBITBl HAN FKABBHIMH  CVICCTBAMH, IIONBEprafd WX
JWIHCTRUK NeperpysKy, BO3HUKAMIIeH IPH BpallaTelbHOM [BUHE-
nuu. llpasa, ¢ TOUYKM 3peHHMs KOCMOHABTHKN 9TH ONBITHI HE IIpej-
cTapaAIeT GOXBIIOI0 MHTEPeca TIABHEM 00pasoM BCJAENCTBHE OTCYT-
¢TI JIAHHBIX O JAWTENBIIOCTH ONBITOB. Beé rme U3 DTMX OIHITOR
MOTIO CUITATh YCTAHOBICHHBIM, YT0 KOD(QUIMEHT Ieperpysku J1o
1,5 MOYKET [ICPCHOCUTHCA B TEUeHHe HECKONBKUX MuHyT 0es npenia
JUIL MCJIOBEYECKOTO OPPaHN3Ma U YTO OBICTPOTA 3PUTEIBHOM M Cay-
xonoil peaxinun lipu Deperpyske B 1,6 ocraéres Tawoil ke, KaK M
I COCTOIHIMY HOKOH.

Jlat cnpanku  NMpuBOJUM OULITHBIE Aaimbie o Roddduumenrax
HOperpySKN,  KOTOpLIEG  YeJOBEK MCIHDITEBAET 1PH  HEKOTOPHIX
Jannze X

HpH RIeTe CAMOJIETA ¢ TIOMOLIBHO KaramnyibThi. . . . . . JO 4,
npu  purypusix NONETax Ha caMolléte (MEpTBaA

HUTI, HHKADOBAHKE), . . . . . TP (L
PR HPLEKERY B BORY. - o o =+« & v o v« o o o Ao 15.
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Heooxopmo, ofiaco, umMerh Bonmjly, W0 1a ey ganme -
TCUALHOCTH JACHCTRAS TICPLrPYIU HEMODIICres  HOMHOIUIME - CeRyH-
gamu, a Hpu ”l)bl?‘lfl'ﬂ! B OBOJY, TOMHOE, Hpn TOpMOIKCHUA B BOJIe
HOCTe TAJCIMS — JIHIL  IUUTOMILIMU JIOJBSIMI CORY L.

SaMETHM, 4TO ¢ TOMKH BPCHUH KOCMOIARTUIEH TPCJICTABISAIOT Wi
TCPEC TOIDKO T OHBITIHIE JAHIBLIC O BINAHIH HCPCUPY3KI T 0pra-
HU3M YEJIOBEKa, KOTOPLIC MOIYT OBIThH HOJNYUCHLE HIPU BPalATegaLHOM
neikermn. B eamom jleae, eanunia yeROpeInsE 1 JUIreniocTh jiedi-
CTBUA Meperpy3ru, Kotopbie nabirojaimen u MoryT HabaogaThes
B OOLIMIILIX YCJAOBHAX ITPU IPAMOJNHEHIOM JIBHICCHIY, COBCPUICHIO
HC(L[)HBHMMN ¢ TeMU yl}.HOf'HfIHMI‘I. HUT()I)[;H! ()ley'l' MMCTL MCCTO 11pH
HOCMIIeCKOM 11040Te, Torb1ico rpn nomMonm GueTporo Bpaiienysi Ha
CTICIMAIBIILIX MAMIMITAX MOIKIIO MOJYUUThL CROJXL Yoo Oojkioe
YCROPEHHUE I HPHTOM B TCUCHUC HCOIDATTULICHITONO BPCMCHU.

OJ—[HHM "3 I!?.IHG(')J[(/‘U llll'l‘('-l)(’l‘[[l-lx' OHBITOB B DTOWM ()G.HHUTH qHB~
JIACTCA UBBCCTHBII NUPKROBOI  aTpakiinon, 3akA0Ualonniicss B TOM,
YTO MOTOIMIANCT OBLICTPO HBMACTCH 1O BHYTpeliel credike 00Jb-
HIOTO BePTHRATBIOIO HMJINHIPa, HAXOSAGH HPU HTOM HHOWTH B FOPH-
B0MTAXBHOM TMOJ0KeHNN., OOBIUHO TAKAH €3]1a TPOJIOJIIRACTCH OKOJIO
ABYX MUHYT, Ipraem woodduument neperpyssu pasen 4. llpn geu-
AReHUE ¢ TAKHM KOD(QPUIMEHTOM HeperpysKu HpAMOIMHeRo B . Te-
Yelne JIRYX MHHYT MOMHO IOCTHYb CKOpOGTH, pasHol 4,7 kumio-
Merpa B cexyHAy. lloBumumomy, IUpOjOIHUTENBHOCTE ATPAKI[H-
oHa Momer ObiTh yreaudena Oe3 0cob0Oro YOHIWH, CIEOBATEIRHO,
IpH TAKOIl jRC Heperpys3ne MOYRIO JIOCTHYL emé G0abieil CROpocTH
NPAMOANHEHNOr0 JIBHACHAA, JT0 JIaéT OCHOBaHUE IPCeALONAraTh,
4TO TAK Ha3LIBAEMAsA IIepBad KOCMMUSCKAA CROPOCTh (eM. oTp. 102),He-
00X0AMMAsA T TOTO, 4TO0BE KaK0e-HUDYJIB TEI0 MOIIO CTATh CITYT-
HUKOM 3eMJIit, N paBHask NpUOIUBUTCIABHO 8 KUIOMETPaAM B CORYHILY,
Moser OmMTh JlocTurHyTa 0e3 yiuep0a JUIA 3A0POBBA YCIOBEKA.

fdiuBOTHIIE B COCTOAHMEU lepeHOCUTh 1opasjo Oojee BhICOKHE
neperpyskn. Tax, onpiTe Haj cobaraMu, MOABEPTHYTHME JeiicTBHIO
BPAILATABHOLO JIBIGKRCHA, H0Ka3aIH, 470 HTH KABOTHHIC CIOCOOHLI
Herro BuiepkraTh 80-KpPATHYIO leperpyaKy B TCUCHUE IIFATH MUHYT.
Byayun mocasennl B BepTURAJABHO JIBUYKYINYIONH PAKCTY, OHU A0-
crurai Obl 32 010 Bpema ckopoctn 94,117 munomerpa B ceryunay,
T. C. B HECKOJIBKO pa3 OombUIeH, deM HeoOXOUMMO I BLLIeTa 32
npefcant Seman. pun 98-wparnoit meperpyske sekope HoGae HATH
MUHYT HACTYITAna GBICTPAsA CMEPTh OT AMCMHM MO3ra, JErkux u cep-
JICHHOH  MBININB, OIHAKO paspuiBa Opramon  He HabIofanoch.

(i TOUKRM BPEHNH WHTCPCCOB KOCMOHABTHKY OblI0 OBl 0U6HE BaK-
HO HMETh BOBMOMKHOCTR TOJBeprarh MACCAMHUPOR MAKCUMAAbHLIM
IeperpyskamM B TeUeHUe JOCTAaTOuHO JTHTEARHOr0 TPOMEHSYTRA Bpe-
MEeHH; [0DTOMY HeoOXOIIMO YCTaHOBNTE, IIPH KAKAX YCIOBUAX HAM-
Gomee Jerxo NepeHocHTCA leperpyska. MasectHo. Hampmmep, 4T
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Puc. 5. Ipu Banére yiaodHee BCETO MOJOHECHUC Tela wiagman, IIpun ra-

HOM [OJIOMEeHHH yeTaldocTh OyleT HaMMeHbLUIAA. JAITPHXOBAHHLIC N0~

wagy Ma3o6paxalT 33KOH M3MeHeHMH HArpys3sd BHYTDH  HATKEAOTO
HyOURA.

HEJIOBEK B MOJIOHIEHNY ¢TOs» 00JIbIIe BCEro Oy deT TAKEeCTh B HO-
rax, B IpYIUX Ke MOTOMKEeHUAX OLYIIEHNE TAKECTH, & TaKsKe 001an
yerTamoetk Tena 6yayT uHLIME. Tar, yToMjaeHue lLIpd CHAAYCM 1I0JI0-
JEHNM MeHBILe, 4eM IIPU CTOSYeM, a IIpH JIeskaueM ellé Menble. JTo
N3BECTHOE ABIEHUE MOKIO WIIICTPUPOBATE ClefylonuyM obpasom.

Bosbmém 8 kybukon opuuakoBoro seca, Hampumep B 1 xnio-
IpaMM, M PAcloJOMUM MX TpeMs Pas3iMYHBIMHE CcIOcobaMm, HAIO-
MUHAIONIMMA Pa3IngHble TIOJOMEHUsA 4eI0BeYecKoro Teia (puc. 5).
[3 nonomenun «iémar Bee 8 KyOMKOB KAcaloTCA OTOPLI, U B KaAMIAOM
u3 HuX jgapaeHue usmenserca or () go 1 kumorpamMa B 3aBUCHMO-
CTN OT paCCTOAHNA paCUManﬂBHEMOFO CJIOA OT OIIOpPHI. B ape):(HeM
nangenne B Kampom kybuke pasno 0,5 kunorpamma. [lomnyio yera-
JIOGTL MOWSHO B JIAHHOM CJIy4ae OLEHUThb IPOH3BOleHHeM 0,5-8=4.
o n nmosonseny «CUOA» WM «CTOAY AABNeHHE BO BTOPOM CBepXY
iiyOuke Gyner B cpeieM pasHo yae He 0,5, a 1,5 xumorpamma, Tax
I HA BepXHee OCHoBaHMe KyOuka HeifcrByer Bec B 1 Kmiorpamu,
0 o1a HnmaHee — Bec B 2 kustorpamma. Paccysnmas mopobHbIM 00-
PABOM JLANbLIC, MBI HAWAEM, YTO JJIA CIy4as «CHOAY TOJMHYIO yeTa-
JUCTE MOKHO OL@HUTh YMCIOM

(0.5 +1,54+25+35) +0,5 +(0,5 +1,5 +2,5) =13,

0 U CAYUaf «CTOA» HHCIOM
0,5+1542,54...475=32,
. 0. 8 pas Dodabie, 4eM A TIOJIOMEHHH (JIEHAY,

29



JroT TpUMep  JIadT, KOHCUIO, TOJNLIKO py6o HPUOINIREHITY IO
l\'iii')'l'HHy (_I)VI:'Hl{)JI()I‘l.r‘l‘](.?('«l{()ﬁl y(','l‘:'].lltl(',']‘l/l HOJIOBCICN, Tl Kaik  Hailme
TEHO HEOHOPOJIO M O4eHDL cJI0ikio 1o yerpoiicrsy. [{pome roro,
G()J[hl]lyl(] pU.T[]» 1‘1!'[)31(’-’[‘ H KAaueeTpernmiast I'.'!‘HF)UH:'I _}’(i'l'il.!l()li’l‘l’[, KOTO-
pasl OYeHDb CUJBIO 3ABUCUT OT XApaKkTCpa OlOpDI.

HooroMy HaM rameres, o  HandoJgee AeHeTBITOTLITHIM epea-
CTBOM OIA y.\!'elIbL[l(‘HHH y(l"ﬂJl’()("]‘H "l)l‘l BCHEKOIO I](Ulil H(‘i](‘l‘l)}.‘i”{ﬂ}(
GT:LT[O Ghl IIOMEeICHICe YeJIOBCKA B l‘,l'ﬂ‘l[l’ﬂl.ﬂl.l”-lﬁ HIl)lllll{ULY:l.)[l:”() ]'IIJH‘
rEaHUBL Gyranp. Taroil Gyrasap He aoawsen ToU10 BOCHPOU3RO-
IUThH HOHTyI)bI Teaa, H‘(l“po’l‘HH, CJCAOBAJIO ULl “|ll-'l|lf|'l‘b B [)H(f‘IUT
BbI3bIBaEMbIC IICpGl‘p‘V.'%H()fl H(’?([JO[)?\'IHILH U Tev1a m l'll(.\ﬁ[Hl:l(,)i!il'l_‘h I{[)H-
BH3HY (QyTafipa ¢ pasamdunMn usMenenusyMu GopMul yactei Tesa.

Heobxomnmo, opHako, mogaepKiyTh, 9ro criocofiocTs e PeHo-
CATH 603’1])111'(’10 ]Iep(‘.l"pylnﬂ’i 3apucnaT Or HIljU’IHI.IJ[}'HJ[I-][I:IX U['i(lrJOﬂ'
nocreit opranmsya. [leperpysku, mmepenocuMeie cpaBiurenbio Jerko
OJ[IAM MeIOBEKOM, JUISL APYLOrO MOTYT OK23aTLCA IYONTesibinivi,
Ho meperpyska nopagra werepéx, HOBUJIMMOMY, MOMKET [epe-
HOCHTBCH TPH CODMIOACHUM 0CTOPOMITocTn GOJLINUHCTROM JTIONeil
B TedeHue HeoKoabkux wmunyt. llosromy Bee pamsueiiuiue pac-
YOTHL 0 KOCMHUCCKOM LOJETC HAMU  BOAYTCH B HPCATOJOMENHN,
uTO KOaDPUIUENT Heperpys3ku mpu MOAEIC HC TTPCBLIIACT YOTHPEX.

Brino 0wl megarexbio, 4TOOLI criopruniLic ofimecrnsa mocTa-
Bu/IaIu UOPGH UOGOH :]'(l,ﬂ,i.i“[y Tl)(‘-[[l‘!pﬂfﬂﬂl U"(lp’]‘li[\'l(‘-”()ﬂ ¢ IeJbIO
VOTAHOBJACHUA BHIHOCAMBOCTH UEJIOBCUCCKOIO OpIraiH3Ma HA Tepe-
FPY3KY KK B OTHOIICHHM €3 HUTCHCHBHOCTH, TAK U B OTHOIICHHN
INTMTeNBHOGTH. JTOT BONPOC HMEET OYCHL OOJILINOC 3HAYCHHE HEe
TOMBKO IS CROPOCTHOI asuanuu (0coGCHHO JUIA Uiy pHbIX 110I6-
TOB), HO I ST KOCMOHABTHKYN, TaK KaK deM OONBIIHE TOCTHKCHAA
Oynayr momyuennt B broil ofumactu, tem merde Gyper OCYICCTBUTD
KODAOIh JIA KOCMUYECKOrO ITYTEHUICCTBIA.

% %

i

B obprumpix ycaoBuax, 1. e. HaXOAACh HA TOPU3OHTAIBHOIN OTIO-
pe, YeNIOBCK HOULITHIBACT JCiicTBAE IMEeperpyskH, BHIZLIBACMOI on-
a0 npursRenud K nenrpy 3eman. Rooddunent meperpysm B otom
Gaydae paBeH eImHIOe. B cocrosanu moros Ol yUICHHEe neperpyssn
MOKET MCYEBHYTh B OJHOM U3 TPEX CAYUYAeB: TEJX0 HAXOMHTCH B
IeHTPE IIJIAHCTH; TeJO PACIIOIOAREHO B TAKOI TOUKE IIpocTpamcTBa,
B KOTOpPOM CHJIBI TIPUTHKEHUA Pa3IHYHLIX 1eOCCHBIX TOT B TanHbIi
MOMEHT BPEMEHHM YPABHOBRIIURAITCH; TCIO HAXOAUTCA Ha Oecko-
HeYHO OOJBLIOM pacCcTOAHNHM OT HeOeCHHX Tel. Brpouem, Bce orn
cay4all HOCAT YHCTO TeopeTwdeckuii xapaxrep.

Econ o Bpemsa wocMmtiecroro Ioaéra teao OyAeT HBHrAThCH
IO WHCPIUM, TO OHO He OyJeT HCIBITHIBATH ICPErPY3KH, TaK HaK
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B 9TOM C¢Jy4Yae BBHAY OTCYTCTBHA OHOpPH OFHU HACTHIBL HE MOI'YT
AaBATH Ha Apyrue. B of6mpgesHoll U3HA HOJHOE OTCYTCTBHE Iepe-
I'PY3KH MOeT IMeTh MEecTo JHIND MpH IpH:KKe BBepX WJIH IIpH CBO-
GoaHOM IajeHdM, HO TaKOe COCTOAHWME MOMKeT [IUTBCA BCErO He-
CKOJIBKO CeKyYHA. B camoMm pmeme, mpm mafeHMum B BOBAYXe COIpO-
TUBJIEHNES €0 MOCTCMeHHO YMEeHBINAeT BO3PAacTaHHe CKOPOCTH M B
KOHI|@ KOHLOB IPUBOJHMT K TOMY, 4YTO YCTAHABIMBAETCH IOCTOMH-
Hasi CKOpocTh NnafgeHnd. B aroM cayuae kosddunumenT meperpysku,
PABHLIA HYJI0 B Hadasae [IafEHNA, B JajJbHeiillleM HellpephIRHO BO3-
pacraer M HOCTHTAeT HOPMAJALHOIO 3HAYEHWH, T. €. eJUHUILI, He-
CMOTpPH Ha IpOROMMHaNileecd IajeHne; takum ofpaszom, aJeck MBl
UMEEM JIeI0 L0 CYLecTBY ¢ HecBOOOJHBIM LIANEHMEM, TAK KaK BO3-
AYIUHAA Cpela SBRIATCH CBOEIO poja OLOPOIl.

Ilocturayr 3a npegemamu atMocephl FOPHIOHTATBHONH CKOPO-
CTH OROJIO 8 KHJIOMETpOB B CCKYHAY, ROCMUAYCCKHIT Kopalbab ymke He
ynagér ofpatHo Ha 3emawo, a Oymer o0pamaThes OKOJIO HEE, KAK
CTNYTHOK, B TeYeHWe CKOAb YrofHo (OJBLIIOTO BpeMeHH, He pacxo-
nyst rormsa (em. ctp. 102, 104 m caen.). Tax xax mpu oTOM cHaa
vsiroTenns  Oyger YMCACHHO paBHA IeHTpoOe:KHOI cuie, TO Iac-
ciurupnl paxerst He 6yayT omyarh neperpysmu. IlpeGmbanue
Il TAKOM HCKYCCTBEHHOM CIYTHUKE SeMJIH acT BO3MOKHOCTE TOJTY-
UWTH WCYCDILIBAIOUIAS CBEJCHUA O BIMAHHEN IMTEILHOIO OTCYT-
cTBNSE TIeperpysKa eié Ko 1oro, Kar OyAeT OCYIeCTBICH II0JCT HA
JAPYIUe 1JIaHeTHL,

Bocnma BawpseH BOIPOC O TOM, KAKHM CIHOCODOM CllelyeT coBep-
Irh HepeXoJl K YCTPAHEHHI0 TIeperpysKu Iocje Toro, Kak pabora
JUMIIPQIT 112 KOCMHYECKOM Kopabite OyeT He HY'RHA: yMeHBIIATh
AN NePCrPYSRY /10 HYJId OYeHb MeJJIeHHO M HOCTeNeHHO WJIH e
MOS0 OETIHOBATE ABMIATEAb De3 Bpega AJIA I1accarkupoB CPABHH-
oo Ouierpo. llopceqHeBHEI OMBIT (MPLIMKKHM, TOMYKM, W T. I1.)
JUMYE DenoBaMe TIpefioNararb, 910 MOMKHO, IMOBATUMOMY, OCYlie-
CTHRTL JLOBOJILILG PESKAE TIepexoll K HYJIeBOH neperpyske, Ooiee
DROIOMILEE ¢ TOYMIG 3peHUA pacxofa TOIJIHBA B PAKEeTHOM [IBHIa-
T, MeM IOCTCHCHBIT TTepexon.

L1 o apannoTneToB MBL 3HaeM, 9TO OTCYTCTBUE Ieperpys-
JIHOTONCIIe HeCKOJIBKAX  CeKYH BroaHe Oe3speano. OpHaxo,
CHLOTEIN L Y CJTOIIS MEMKILJIAHETHOI'O HyTemeGTBHH, HOTOPOB MO-
AR LR e rojibl,  Mbl MOMEM  JIMIIBb  CTPOMUTH Goaee
Wil Monon obocnoBalnbe NIpeAnoJoReHnd, Kacapiiueca caMo-
Hynornin e pon rmpd ¢Todab  JJIWTEABHOM OTCYTCTBUH 1IE-
'nu Ly A,

Lvacno npogtoaeaes, uro ceprine 6yaer AeficToRaTh HOPMALh-
L HOCROILIY JUOTOJLHOCTL ¢10 CXOJIHA ¢ MeXaHHdYecKoil paboroit
FAEOGR C MY T IIKIOM M eMy TpUXOAUTCA JUIIb Ipeo/oae-
LIEIN N P 'l”ll"ll”l.'l“”““ 'I'|)I‘l||.-‘[!l NIN)!H’I 0 CTEHKHA GOCY}IOB.
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kopabap B uoaére. Ero dopma, neoGbiuHAa 110 CPABHEHMIO C
MHBIX pakeT, 00BACHABTCH TEM, UTO B MEKINIAHCTHOM [IPOCT]
TOMY HpPIIAHHE KOC :
DOPMBI  ABJAAETCHA




Bonpocu geixanns nopegcraBasiorcsa 60aee CIoMHbIMY. Hanpu-
Mep, 1pA KPATROBPEMEHHOM NaJieHuH 00bI9HO HaGII0AaeTCA 3a06p k-
K3 JILIXAIMA, eCIH e HOJGT MO MHepuuu, KoTtopsii Gymer nocnpu-
HUMATLOA MOIOBEKOM WMCHHO KaR nafeHne, OyAeT HAuThest JOJIro,
T0, ObiTh MOseT, NoTpefyercsa mpuMcHenne TpuGOpOB JIs HCKYC-
CTBOHHOIO TBIX AHIA.

Ilpuém mmmm Momer HpON3BOAUTLCH K HpH OTCYTCTBUH THAME-
CTH, TAK Kak MpOXOsiyleHne IUIH 00yCIORINBATCA COKpAINeHAEM
MYCRYJIOB ImeBoja. [ioranne sRUIKAX BEIIECTB MOMRET POM3RO-
JIATRCA AAAe B TOM CIyHae, KOIAA I'OJOBA ONYIIeHA HHKE TYJOBH-
A (FAlIOMITUM, 9TO MeTBEPOHOIMe 3aHUMAIT TAK0e ITONOIKeHUe
npu epe). Ygaaeuune YHCKPCOMCHTOB M2 0praHusMa ofecmeunupacred
paboToll MYCHYIOB KHIHCOHHKA. :

B ofprunnix yoxopnsax Guanozornteckie Iponeces cosepiaoT-
it TIPH J1006IX MOTOYKeHUAX T — CTOSYEeM, CHAATEM I Je/HAYeM,
CJICTIOBATRIBLHO, H3MCHEeHNe TTOJOMHeHAA OpPTAHOR Tela OTHOCHTEID-
HO HANpaBIEHHA CHJbl THHRECTH He OKa3bhiBAeT CYIECTBeHHOI'O
BANSTHUA Ha 1X padory. MapectHO, 0OfHAKO, YTO OYEHB TPYRHO 40T~
roe BPeMA AEPIRATL IOIOBY OIYTEHHON HHME TYJOBHILA. JTO 110-
KABLIBAET, 910 HDU HEKOTOPHX HeoOLIYHBX IOJOMeHIAX Teaa CUIa
THIARCCTH BP0 BOHCTRYeT HA OPUaHuaM, HO U3 DTOT0 HEJAb3H JeaaTh
BHIBONA, UTO JUIS APYIUX TOJOMReHHI Teaa Haluyne CHIbl THMECTH
neobxoammo. Haolopor, ocHOBHIBAACE HA TOM, 4TO GOSBIIMHCTRO
(pusronornuecKnY GYHRIMI COBCPINAETCA NOX AeifcTRHEM MYCKYJIb-
LY CHJE, OCMOTHYICCKAX H})OHE‘(ZCOB M T. II., MBI HMECM BUe UOCHO- |
BANAA HAJCATBCH, YTO OTCYTCTBHE HeperpysKdl He BHECST CyniecT-
BEHHOTO  PACCTPORETEA B NEATENBHOCTH OPraHM3Ma. I{poMe TOro,
HPH OTCYTCTRIN TAMECTI HAKAKOE TOJ0KeHHEe OPIaHn3Ma He MOKeT
SIBJATRCSA CTEIAAIBHO BPeLHLIM.

1o racaercs UCHXOJOTHYCCKUX OILYIICHWH NpU NOJETC B MH-
POBOM IIDOCTPAHCTBE ¢ HepabOTAIONINM HBUIATEICM, TO MOMHO LY-
MaTh. UTO OHH OYAYT CXONHBI ¢ OUIYWEHHAMU ITAPANTIOTHCTA, IO
KpaiHell Mepe B TIepBhIe MEHYTH MU YaCH.

*
*

ITrans, B HawleM pacHOpSKCHUM €M HeT OILTHHX [OKa3a-
TELCTIE TOPO, YTO TTpW OTCYTCTBUM lIeperpyaku Jemoper Oymer uye-
crnonarh cedst prioane HopMaasHo. BoamomHo, 1ro A sroro mo-
HAJLOLSITesr MepBL MCOMIEHHCKOO XapaKkrepa, KOTOpHe, BHpOYeM,
HeoyerpansT onacgocTn arpo@uu OONBIIWHCTEA MLILIL,

[P LITBIM. peNICHIIeM RONpoca OLLIo Obl HCKYCCTREHHOE (03-
JUNEIC [eperpy3Kn, KOTOpad 3aMeHnaa Onl s(erT CHa TAKecTH,
cenn G OTCYTCTRIG HOCHONHeH 0Ka3adoch ryOUTeIsHBIM JJI 1CTI0~
HEHeCRoro opraHusma.
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Ha mepBriis B3rsian mpoIe BCETO CO3ATH MCKYCCTBEHHOE (IIOJIE
TH[’DTBHHH)}, HOI{I{OPH{I’IBHH Hel'[pepLIBHyIO paﬁOTy ABATATCTH XOTH
O WA TOHHAeHHOH MomHootn. OAHAKO Tawoir crmocol IoTpe-
Gopax Ou HEeOMepHoro pacxofa romausa, Memny TeM, cymecrsyer |
UpE3BLIMAKHO IIPOCTON CIOCO0 CO3NAHUA MCKYCCTBOHHOM TAMCCTH,
8 MMEHHO -— BpalileHne KOCMHYECKOro KOpadis.

B wonme mpouwioro sexa TaHcBAHAT ONyOAMKOBAT MPOEKT KOC-
mMudeckoro kopabas. B arom mpoerTe AAA cO3aBEMA MCKYCCTBEH-
HOIl THKECTA I[PeAyCMOTPEHO BPANICHHE HACCAMKHPCKON KaIOTH.
HepocraTor mpoesra COCTOMT B TOM, YTO BCIEACTBIE MAJBIX pas-
MCPOB KAIOTH e¢ NpMINIOch Obl Bpallarth OWeHL OBICTPO, a B0
Moo Obl ToBIeYs 34 cO0OM BCAKOTO pofa QUSMOIOrMIeCKHe pac-
¢TpOMCTEA.

Onnako emé panee Manceuaara K. 9. Huomkosernii (B 1895 r.)
BBICKA3AX UAe0 O Hojee cOBEPUIEHHOM cmocofe COBMAaHNA HCKYC-
crpennoll Tazectn. CormacHo uroil mIee, passBUTON BIOCIENCTBUN
APYTUMU HCCIEORATEIAMHE, Ammapar MOJKeH COCTOATh U3 JBYX
COCNMHCHHBIX Memay coboil gacreit, KOTOpbIE B3JICTAIOT Kak OJHO
nesoe (puc. 6); B Hy:KHBIH MOMEHT HTH YaCTH OTHEJSIOTCA OfHA OT
JApYyroit, ocTaBaschk, OJHAKO, CBA3AHHEIMH Jpyr ¢ JApYLOM TpoO-
camu (puc. 7), W 3aTeM IIpH IOMOIIM HEGOJBUINX PAKETHBIX ABU-
areJieil TpuBOJATCA B HpYrosoe IBHReHUEe OROIO HX obuerc
nenrpa TasmecTd. QueBHIHO, YTO HOCJC JOCTUCHUS CICTEMOI Tpe-
Oyemoii cropocrd Bpamienus B 0e3BO3XYIIHOH cpefie BpalleHHe
OYIeT TPOJIOIKAThCA TI0 WHepnuu 0e3 y4yacTHs IBHTATETCH.

*
kS

11 cicasamoro Beille BHUAHO, YTO ¢ (JUBUOIOIUWYCCKON TOUKU
tpetse e Oyer TPermATCTBH K OCYUICCTBICHNI0 MessIITaHeTHAIX
nyrvemeernnii. Bo Bpems paboThl paKkeTHOTO ABHTATENA UYeA0BER
CYMEET, 1O Becl BEPOSITHOCTH, IIepenecTd yeroperne B 40 mer-
o o cerynly 3a ceryupy (rosdunnent meperpysru 4,1) B
FOMCIIG CCKOJLIRIX. MATTYT. 9TO TO3BOJIUT COODIIHTL pAKeTe KOC-

MHHCCILY IO CIROPOCTEH H[}H JOCTATOYHO IKOHOMHEIX YCIIOBUAX paﬁOTLI
PARCTHOrO JIBNPATeIIH,

Tvo sce cacaeres  moJéTa  Io UHEPUHAn, IIOCJICAYOIero 3a
PHOLCT O ¢ IS0 CITHBIM J[BI’II‘BTBJIGM, TO Ha CCrogmAalInruu HeHb
HERE TR HOe ynepeHnr, 4ro OTCYTCTBUE TAMKECTH B TeYeHue Jau-
PO O e DIHOJL BPeMCHTET Gyue'r 6(‘,3IIPQJIHE:IM NJIH 4eJ0BEeYeCKOoIo
cprannne Ho 0 oTpHIATeILHEI pe3yabTaT He SBATGH elnd mo-
Mok adlh L nnoenainuy KOCMHIMeCKOro I]pOGTpaHCTBH, TdH HdK Tex-

HEOC R o0 Te BO3MOIIKHO CO3/1aTh OULYIIeHUe TAMKeCTH ITpu ITOMO-
HI ppiniigeren hioro Jusasceimnst,



HA NIYTH OT YTOIIMM K HAVYKE
0 KOCMHYECKOM IOJIETE

BoanyxonnaBaHue 0 aBuanusa He cloco0HB pemuts npobmemy
MEJKINIAHEeTHOrO MOJETA, TaK KAK HU aDPOCTAT, HU CAMOJET He MO-
TYT BBUICTCTH 3a Npefiensl atmocepsl. Bricora me arMocdeps: Huu-
TOHHO MaJIa fake IO CPABHEHMIO ¢ paceTosHneM o Oaumaiiniero
K HaM HebecHOro Tema — JIyuul, orgaménnoit or mac B cpenHeM
Ha 384 400 xuaomerpos (puc. 8). B cBsusu ¢ v1um He auime BemoM-
HATH, YTO BO3AYUIHKIE 3MEH NOTHUMATCH HA BLICOTY A0 9 KEIO-
METpPOB, CaMONeTHl — CBHIEe 18, crparocTaThl - o 22, Imaph-
30HMIbI— 110 43 KUTOMeTpOB, a peaxtuniunie cuapsn «Day-2» npn
BePTUKAIBHOM 3amycke — mourn o 200 wuaomerpon (pue. 9)1).

* ok
*

Jler Tpucra Tomy nasan gpanuysn Mepcenn n Iltu BrcTpemun
13 OyIIKA TIPAMO BBEPX, 9T00LI ITPOBEPUTD, YHALET JN 1P DTOM CHA-~
pan OﬁpaTHO Ha 3emmio. Ho Bee CHApPAL, KOTOpLIe Ohmu BRITYIIe-
HEI, Geccaenno ncyesmn. Hampnsie aprusiepuctit pemmim, aro nx
CHapAAbl yiereau IpAMO B HKOCMHYCCHOE IIpoOCTPAHCTBO. Ha?ﬂ@
Herapr cumram 3ToT «PaKt» COBEPIIEHHO CCTECTBEHHBIM.

B peticreureannoctn meno oberosno ropaspo mpome. [lymxka
Mepcenna u Tltu He cTosIa CTPOIO BEPTHKANBHO, CAMLIA CTBOJ B
He OB TOUHO MEHTPUPOBAH, M K TOMY 7 MCAGLY CHAPAZIOM U CTEH-
HaMW CTBOJA, HAK N Y BCeX IIYHIEK TOTO ppemoenn, Guia !vll'ipﬂ}lﬂhlﬁ 3a-
3op. M3-3a Bcero a10r0 CHApPAN OTKIOHAIMCH OT BOPTHRAIBLHOIO
HaNpPaBICHEA U, OLIHCAR B BO3J[YXEe KPYTYIO Yy, NMajaau JadcKo B
CTOpOHE OT HEeOCTATOYHO HabJMIOJATeJabHLIX PKCICPUMCHTATOPOB.
(B cmsam ¢ oTum 3amernM, uTo fame npu CTPOro BEPTUKAJIbHOI
cTpenble 3 COBPEMEHHBIX OpYIuil CHADH He MOmeT ynacth obpar-
HO B TOUKY BEICTP®JI&, TAK KaK ero [BMKeHHe OTKIOHACTCS OT CTPOTO
BEPTHKANBHOIO BCJIeJCTBHe BpalleHus Jeman.)

1) Ha pmc. 9 maobpaxena pakera B moiére, He NOCTHIIIAA €ULE CBOCTO HO-
T01Ka. TlOTOIOK [PYTHX IETATENBHRIX ANIAPATOB OTMEUCH HX BEPXHAM KPaem.
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Honeuno, manomommpas
nyumka X VII sexa ne morxa
BLHIGPOCUTE CHAPAT ¢ KOCMA-
ecKoil cropocrsio, Ho, mo-
mer ObTh, BTO MOIyT Cje-
JAThL COBPEMEHHBIC MOUHDIE
nyumu? Eemn see wer, 1o
MOMIHO  JIM  BCE-TAKW 110~
CTPOUTH TAKY10 THPraHT-
CHYTH OyumRy, l{()TOpa}[ Bbl-
Gpocuna 6wl cHapam  3a
HPCREDLE HOJH 3eMHOTO TH-
roTeHus?

Orasupaeres, mpn  Co-

BPEeMEeHHOM YpOBHE TeXHUKN
510 abCOTITHO HEBO3MOHSIIO
L0 CACHYIOUHM TTPHTIHHAM,
B mopoxosnix nymeax ero-
panue 3apiaia III')HR()L[WT K
()()pHSOB&HHlO B HO})'OTI\'HH
HPOMEIKYTOK BpeMeHu G0Jh-
IoT0  HOJIUYeCTBR& ra30n,
KOTOpRIe M BLIOpACHIBAIOT
cuHapsan. Ouesnano, 9to mpn e 8 B o i
OToyTeTBHIN CHApNa moTe- LSS Kewr o sty vianoen sooprreon
NCHIIC ra30 3 yda mpo- o4Ok e wierainio e, micuomo v
HEXOIWIO 6oL co CHOPOCTBIO, Gauixe ® nepukne Dddederolil Gammum (BRCO-
Goabiei CKOpOCTH CHapsA- Ta 300 merpo).
na. HDpyrumn caoramn, cro-
PocTe CHApsAa ue MomeT ObiTh Gomplle, YeM CKOPOCThH 9YacTHI
Pa3soB, HPOHM3BOMAWMX BricTpeda. Meiway Tem, It v OHOIO U3 u3pe-
CTHBIX B3PLIBYATLIX BCUICCTRB IPORYHTDLI CropaHusl me JJOCTUIAKOT
W —- Ipu M00bIX  YCOBEPUICHCTBOBAHNAX — HE MOIYT AOCTUTHYTH
MAKC TOM CROPOCTH, KOTOpas HeoOXoMuMa JId NPeBpAlleHAA CHA-
piAa B CIIYTHUKA 3emian (oxomo 8 RIIOMeTPOB B ceryuay). Hame
B IIyCTOTC CAMBHT MOUIHBLIE I[MOTOR Ta3z0B He MO Obl HOJHATHCH
Ha Beicoty, Ooaburyio 300--900 wumomerpor (3/,,,—1%/,4, pamm-
yea 3eMian); NOTOJM0K ke cHapsafa Ovla Obl, OYCRUFHO, ewe Hu-
we (pue. 10). .

ﬂOHyCTHM, OJHaKG, 410 CO BPCMCHCM GyHeT HailneHo B3pbﬂ'}—
YaToe BOLICCTBO Hy#HOE Momupocrn.  Torma BO3HHKHET HOBasg
HeTIPeoioIuMas TP yIHOCTE: HallTH COOTBETCTBY IO MaTCD HAJ AT
nocTpoik; mymsn. 3 camom sedae, TCMICDATY PA ARV U X CH 1'a308,
opu ux ]'p(‘)MHHH()ﬁ CIROpocT, ﬁyﬂ?']‘ TAK BBLICOKAa, 4TO JIIOGOﬁ u3 U3~
BECTHLIX MATEPUATOB TTPeBpATATCH B Iap.
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Puc. 10, Dasie b nycToTe caMblili MOIHBIR MOTOK Iasou He MOT OGbl NONHATHECH HA Bl

4900 xunomerpon (0,05-—0,15 panuyca Beman), IIoTosox cHAPAA OBUT OBl

Goapyio 300 )
e HHe,

Hecroapsko no-uHOMY 0OCTOMT JIEJIO ¢ DIEKTPOMATHATHON MyLI-
1K0ii: BeAb oHa cTpeasier Oe3 mopoxal

ko
*

Kax sxe meitcTByeT 2IeKTPOMArHATHAA IyIIKAa?

H3BecTHO, YTO €CJH IO KAKOMY-HUOYIb IPOBONHUKY, H30IHYTO-
MY B BUAS CIUPAIN (TAK HA3EIBAEMEIT COJEHONN), NYCTHTH DIEKTPU-
YecKmit TOK, TO BHYTPH CIUpPAJIN BO3HHKHET MarHuTHOe moae. Co-
JIeHOHN, KaK ¥ BCAKHUI MAUHAT, NIPUTATMBAET CTAABHLIC IPEAMeTH,
srarusaer ux B cebs. Temepb mpencrabuM cefe MIMHHBIL KaHa,
CTeHKH KOTOPOTO IpefCcTaBafioT cofoll cruomiHoit pAR COMCHOUIOB.
O1o 1 OyleT BJIEKTPOMarHNTHAA IYIIKA.

Cuapag n3 MarHATHOH CTaMM BTATABACTCH B CTBOJ TAKON IYUIKN
nepBLIM, KpaifHuM, colxeHompom. Boiiga B €TBOX, CHAPHJ IpoJe-
TaeT HEKOTOpOe PACCTOHHNE 1, HAKIMAA HA CIIeIHATbHALE KOHTART,
ABTOMATHYECKH BRAIYAeT TOX BO BTOpPOM codeHouiie. Bropoii co-
JeHON[, TAHeT CHAapAjl Nadblie, coo0ulas eMy JOmOTHUTCNLHYIO
cKopoCTh. JlBUraAck rtaruM 00pa3OM BHYTpPH CTBOJA M BRIIOYAN
OIMH COTEHOM 34 TPYTUM, CHApHA Habnpaet Beé GOabwyI0 1 6OML-
LIYI0 CKOPOCTE 1, HAKOHEL!, BLIJIETACT HApyIKy.

OueBnAHO, 4TO 3[eCh HOT HUKAKOrO Iipeflela JIA YBeNuYeHud
ciopocti. HyisBO TOIBRO pPacmonararh 4OCTATOYHBIM KOMHYECTBOM
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CONEHOUIOB, U TOINA CHAPHAY MOSHO cOOBIMUTE MI0DYI0 CKOPOCTH
BELIieTa. : .

Ho ecm cropocth ®ocMuuecKoro cmapaga Gyaer oueHb Gbor-
PO M pe3ro BO3PACGTATH, TO UTO TPOM3OUNET ¢ JTIONEMH, KOTOpHE
B HEM maxoxdArcar? B AUOABBEPHOBCKON IYHIKE, I'fle KOCMUYCCRAN
CKOPOCTL €OO0LIACTCA B TeUCHHe HHITOMHOK joau ceryiasl (0,04
CEeKYHIIbI), CJACHOBATENLHO, BOZHMKAET IPOMAJHOC YCKOpPCHUE, M-
TEUIECTBEHHUKOB O/KMAAeT HOCMMHYEMad CMOPTh, TaKk KaK 9y/OBHLI-
HAH [EPerpy3ra MpUIARHT MX K IIOJLY CHAPIAA, KAk MOIHBIA Tpece.

[Tpapaa, MOKHO YMEHBUIUTE YCKOPCHNE ITYTEM VIIMICHIA CTRO-
aa. Yme fKwons Bepn mpemmomua ereos upesphluaiinoii  mumimb:
orono 300 merpor. Ho mame n mpu gaune crooma s 3000 merpon
TONYOK, KOTOPBIf MCHBITATN OBl IMACCAAUPLL TIPH  BHICTPCTC, OB
OBI Qe COMOIKOM CHJIEH W CJNNIKROM JJITCICH T TOrO, 400l qe-
MOREK MOT er0 0e3BpeHO IIepeHeCTH.

Karona sme momHa GBITH JUINHA TOPHBOHTANLIIONO TYHHCIS-
comeHonfia, 9ro0H CHAPSAA IHPH BLIIOTC N3 HCTO HMGI  CKOPOCTD
8 REIOMerpoB B CEKYHAY, BOCTATOUYHYIO LIS MPCRPANICHUA ¢ro B
CHYTHHEA SeMan?

Mpr BHAENH, YTO VCKOpEHHE, KOTOPOC CHoco0CH  HepeHeeT
TeJI0BOK B TeUeHHe HeCKOABKNUX MUHYT 003 BPC/a JUIS 310D OBBA,
OpUMEpHO B 4 pasza OOJbIIC 3eMHOIO VCKOPCHMS 113 YpOBHE
mopa. B raxoM caydae mpoeToii pacudr HOKABLIBACT, UTO IITMHA
DIEKTPOMAFPHUTHON Iyurku Jlosskia 0Lt e mennize 823 ru-
soMerpos. [ase B ToM cayuae, ecim Obl YCJIOBEK MOT IIepeLecTH
fes OmACHOCTH A FEH3HM NCperpysiky, pasuyio 15, To m Torma
IINHA  HIERTPOMATHHTHON NyMKN joiukHa Oba OBl cOCTABIATE
oromo 213 mmmomerpos. He cuenyer sabuparn, 4ro peun mpir o
HaUMeHbIIeH M3 KOCMMYCCKMX CKROPOCTCIl, JIOCTATOMHOW TOJLKO
A TIPEBpAleHUA CHApaga B cnyrimisa Semau. Jlas noadra e
Ha JIyHy JINHY TYHHeIA IpHULIOCH Obl IIOUTH YIBOWTD.

Ipu ocyiecTBaeHIH KOCMUYOCKUE MYHICK TPUILIOCH OBl CTOMK-
HyThCA M ¢ Apyrumm sarpygremasmm. [Tpn  ppmwwenvn  cnapsama
BHYTPH ONHCAHHOIO BEINIe TYHHEIS, BOODIIC 1OBOpPI, MOMKHO OL1I0
On1 130edsaTh MOTEPh HA CONPOTHRICIINC BOBJYXA, VAJUB BO3AYX
U3 TYHHEJH W :umpi.m BLIXOJ AGTKOI KPBITKOI, KOTOpasg He Ipe-
HATCTBOBANA OBl BBHITOTY cHapapa. ONHAKO B MOMCHT DLLICTA H3
OYIIKKA CHAPSAA, ACTALWE ¢ 9yIOBUIUION CKOPOCTHIO, HeHLITag ObL
HeoDLIaifHoif cnant yiap o so3ayx. Mabemarn yrapa Momuo B oM
coydae, €caW KOHCI, TYHHEIA OyAer BLIXOAMTL B BOPXIHUC, paipe-
ménueie cxon armochepr. Ho gamo cenm O mamn 21i%—m-momvrp&
BLIT TYNHeJAb 3aRaiuupanca  rae-nmudyjih Ha Beplnme dpepecra,
Ha BHICOTE 9 KMIIOMETPOB HAJ YPOBHEM MOPH, TO DTG YMCILITNIIO Obl
CORPYMATSABHRIT ROILYIIHLIL yAap Reero b B iva paza. Muo-
ro Hpoue u30esmaTh PESKOLO 3AMEJJNCHHS CHApPSTAA B BO3JYXe U
40



Puc. 11. DJeKTPOMATHHTHAA IyIKA I03BOJAET BHOPOCUTL CHAPAJ ¢ YCROPEHHEM,

Ge30NACHBIM JJIA YeJoBeKa, HO A NpeIylpejieds BTOpUYHOR Heperpyany oT yiapa

0 BOZAYX IPU BEIIETE M3 CTBOJA NPHULIOCH OBl CIeaTh CHADAJ YPessbidafuo TAHEILM
M UIHHHDBIM.

CBSIZAHHOI ¢ DTUM OIACHOH JUIA OPraHM3Ma ICPerpy3KH, ecln cAe-
JTaTh CHApAA YpPe3BHIYAiHO MIHHHEM U TA#keasM (puc. 11). Torma
fame y HOBEPXHOCTU MOpPA yjiap He moayuntesa ryOmreabmbim. Ha-
KOHeI[, HEIOCTATKOM HICKTPOMAIHUTHON IYNIKA HABJAETCA €€ Ipo-
MO3AKOCTE, Tpe6y10maﬁ CTALMOHAPHOI YCTAHOBKY, & CJEH0BATeIb-
HO, I IIPUMEHEeHUA B 3apaHee ONpefAeleHHOM MECTe.

Tem He Menee, DICKTPOMATHUTHON IIYIIKOI 0E3yCAOBHO MOMHO
BOCIOMB30BATHCA IJIA BEIYCKA B MEKINIAHETHOE IIPOCTPAHCTBO
He TOJBKO IMyCTOrO0 CHAPAMAA, HO ¥ CHApARa ¢ maccammupamu. Oxna-
KO J1A WM3MEHEHHH CKOpOCTH U HAIIPaBIEHUA JIBUKCHUHA TAKOrO
CHAapAfa B MHUPOBOM IIPOCTPAHCTBE HOHamoOwics OBl pareTHHI
JIBMIATETh.

***

TIpoeKTH IOCHJIKH CHAPAAOB B MAPOBOE IIPOCTPAHCTBO € MOMO-
IIBIO MPANH 0 KPYIOBOIO TYHHeJA WMeIOT A0BOITBHO GOMBIIYIO T10-
NyIAPHOCT, TAK KAK OCYIIECTBJICHHe UX HA MepBHIii B3IIAN Ka-
| JKETCA TOBOJIBHO JTETKHM,

Mo mnpepgmosmenuio MHOrux  uzodperareseil  KOCMHYCCKYIO
Mpamly MOMHO OCYIICCTBHTH TakuM 00pasoM: CHApAN YKpem-
aserca Ha o0ofe IpOMajHOI0 MAXOBOIO KOJeCa, KOTOPOe IIPUBO-
muTcd B OblcTpoe Bpaumenne. B HeoOXomuMBlt MOMEHT CHAapsJ
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0cBOGOHSIAIOT OT VASPAKABAIONEH €10 CBA3N, HOCHE Yero, OTOPBAB-
HIHCE OT MAXOBMKAE, CHAPAN TO HHepiMH Oy[eT HpojoHKaTh NYTh
10 KACATEILHOM K OKpYMHOCTH MAXOBHUKA C TOH jKE CROpOCTBIO,
KAKYVIO OH ¥MeJI B MOMEHT OCBODOMKACHMUA.
Jror upoert OB TIONBCPTHYT KPHTHKE PAJOM UHAEHOPOR,
KOTOPEIC CTIPABEIMBO VKA3AJIH HA TO, 4T0 KOJIECO TPH OYeHbL GhicT-
POM. B ALEHNIT Hen30erRI0 PAZOPBETCH IO HelcTBMeM YyROBHIIL-
MO neHrpobemxuoit cipl (puc. 12). B camom nene, nas toro YTOOBE
CHeTATheH  COYTHUKOM 3eMJId, CHApAJ B MOMCHT OTpbiBA OT
MaXOBMKA JIOJTHICH HMETE CKOpOGTR OKOIO 8 KMIOMETPOB B CEKYH-
ay. OgeBugHo, HTO BOBMOMKHO JMITE B TOM ¢Jydae, CCJIH Ka-
MIAAH TOYKA Ha 0007e MaXOBUKA Oy/IeT BPal(aThCH ¢ TAKOW ke Tpo-
MajHoii  exopocTbio. [lJf CPABHEHUS YKAHEM, UTO Y CaMbiX Obl-
CTPOXOJHEIX COBPEMEHHBIX 11apOBHIX TYpOUH OKpyskHAf CKOPOCTH
BpaleHus gomartor He mpesbiizaer A00— 600 merpos B ceryHAy.
Tlasg roro uro0sl MAXOBHK, JI8iKe He 3arpy:KeHHBIH cHapsajioM, 1e
PA3OPBANCH TiPU OKPYHHOU CKOPOCTH B 8 RIJIOMCTPOB B CEKYHIY,
eMy cJaeoBalIo OBt ]]p}’lll&'l‘h HEeBEPOATHLIC ([l()[)Mh] U pas3Mepbl: Ha
obojte oH gosken Oplir GBI UMETh TOMIHHY BCCIO B MUJLIUMETD, 4 Y
OCHL... B HECKONBKO Kmiomerpon. [lo0anum, uro Takue pasmepsi
MONYYAIOTCH 1IpH  YCIOBMH, 970 cOOCTBCHHBIM  BOCOM  MaXOBMK:
MORHO IpeHefpednb. T ¢OOOPaMeHus yerpansior HeodXOHuMOoCTh
naspHeiimero pasdopa IPOEKTA KOCMUYCCKOR TPl B LEIOM.
Bamecro wocMuueckoii TIpALLH JIPYIKC N300PETATCI TpeJliIaraloT
TIPHMEHUTH KPyIOBOif TYHIE b, Ol peKOMCHIYIOT OCTPOUTH KPYro-
BOIl mexpe._nhctmmﬁ IYTE BHYTPH 'epMETAUCCRA :ial{'[)h}l’l‘()l'() TYHHEJH
auamerpom 0 20 KHIOMETpPOR, B3 KOTOPOIrO BHIKAYUBACTCH BOBAYX
IUTH YOTpaHeHMA cONpOTHBAenus cpejn. Rocmuueckuii xopabian
_yﬂT'd]IiiB-HﬂBa(."l'CH Ha CaJIda3Kax, llplflli(),illl:\[hlx B JIBUIRCHNC DK~
TPUUCCTBOM U CHONB3ANMX CBOUME HOJOBLIMH 1O PEJBLAaM, KOTO-
prie ryero cMazast MacaoM. Ilocae roro war canasku, npodeiran
TYHHEJIb HeCROIBRO pa3, HalepyT BHYTPH HEro HeoOXOMAMYI0 CKO-
POCTH, OHM LEPEBOJATCH ¢ HNOMOIIBIO CTPEJNKH Ha MPAMONHHCHAITY IO
BETKY, WAYIYIO 110l HEKOTOPBIM yrioM BeepX. llpoGencan nry Ber-
KY JI0 KOHIA, KOpad/b YHEeCETCH B MUPOBOEC TIpocTpancTno (puc. 13).
d1u uzobperaTenyt CYHTAIOT, YTO MX KPYIOBOH TYHHEIDL pelaerT
BOIIPOC O MEIRIIAHETHRIX Iy TEIecTBUSAX. OJIHAKO HTO COBCEM HE TaK.
B kpyrosom tyHueae Gyjer NeicTBOBATH BeE Ta se nenTpobeirnad
CHITa, KOTOpAA BLIBOBET IIEPEIPY3RY, B ICCATRH Pad NPCBLIIAIONIYIO
AMIYCTHM YO JULH HeJNOBCYECKOT O ()l)]‘ill[“'iMU; DTa Heperpyswa pas-
TABHT TMACCURAPOB KOCMRYECKOrD KopalGld paiblie, MeM ¢ro nepe-
BEJIYT HA OPAMOTAHEIINYI0 BETKY.
[IpoerT KPyroBoro TyaHenda B IPHHIHIE HOXO3K A IIPOCKT DITCK-
TPOMArHuTHON nymkn. M MHOrEM OTOT 1IPOCKT NOHpPABMICH:
Ka3a/706k, 4TO B3AMEHA JIIMHHOIO IIPAMOJIMHEHHOTO CTHOJG NYIHKHA
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Puc. 12. Hpexaranochk coo0NIITh CHADATY HOCMINMECKYIO CHOPOCTS, NDUIPENHB ero
K 0601y TPOMATHOTO KoJleed, OANAKO NPH DUeHb OHICTPOM BPAIICHHI KOJECO HEI30RMHO
PABOPRETCH 110, AEHCTBIEM YYLOBAITHOT NenTpoOeHHOW CHIIHL.

fonee KOPOTKUM KPYI'OBBIM KAHAJIOM, B KOTOPOM CHApA[ MOKET
¢IeIaTh 0 BBHIAETA HECKOAbKO O0OPOTOB, BIOJHE pellaeT MOCTaB-
nennywo sajgauy. sjHecroroe sadaysmnenne! CoraacHo mpojesaHHbIM
HAMI pacyéTaM KpyroBoif TYHHeNb NPHUILIOCH OBl CAeTaTh, IO
KpaiiHelf Mepe, B [BEHAJUATE C TOJOBIHOI pa3 [AHHICE, UeM Ka-
wan npAMoanHeiinoii nymkn (pue. 13). Toasko B aToM cayvae, T. e.
npu gande xpyrosoro tyuuens csbimte 10000 knmometpos u npn
juamerpe B 3300 knomerpoB, guHeliHag ckopocTs Kopalaa Hapac-
raxa 66 TaK, 410 Ko»QOUIMEHT Ieperpy3Kn. CBASAHHEIL ¢ Bpa-
IIATENBHBIM JBHMKCHUEM, He I[pesHmax OB 4, CIeTOBATeIBHO,
MaccansupaM He yrpomasa Obl ONacHOCTh ObITH pPa3gaBieHHbIMIL

TaruM 08pasoM, HEOOXONNMO pa3 HABCEIHA OTRA3ATBCHA OT OCY-
I eCTBIICHIH npO(?H'POB KOCMHIYECKOIT Hp{:lll.l,l'l &1 pri“OBOI‘O TYHHEeJA
VIS BHIJIETA 38 Hpefedibl SeMu.

Gk
F

Ve AaBHO aCTpOHOMBI OOpAaTHIN BHUMAHHE HA TO, YTO XBOCT
KoMerbl, Koraa ona npoxomut mumo Coanna, orfpacsiBaeTcs B ¢To-
pony. Emé Hemep B 1619 roay Bhickazan MEICAB O TOM, YTO Ha
XBOCT KOMeThl fapAr coanednvie ayuu. Ho roasxo B 1901 r. ama-
menuroiii pycernit gusnk II. H. JleGenen smepsrie moraszai ommT-

el



HBIM ILYTeM, YTO CBCTOBLIC JIYUH JCHCTBUTCALIO OKABLIBAIOT Janiie-
nune. ocae »roro B cylecTsosanun ceToBOIO aBgCHug e Ipit-
XOMHTOCE OOARIIC COMHOBATLOSH.

Hergotopuie  yuéHnble yraspBain Ha TCOPOTHUCCKYIO  BOZMON-
HOCTH  MCITOML3OBAHMA  JABACHHA  COMHCUHLX IYICH /5T HepeMe-
ICHAA KOCMIIECKOr0 KROpal/st B MEMRILTAHCTHOM [IPOCTPaiicTRO,

Kakosa ke penuanma gasgenus commeqinx ayuci? HanGomnee
CHJIBHOC IaBJICHIC JIYYH CBETA OKasBLIBAIOT HA HOBCPXHOCTL, HOJHO-
CTHIO UX OTPRMKAIUIYIO, T. €. 1A HOBCPXHOCTE, HPCACTARIHIONLY IO CO-
D01l MACATBHOS 3CpRATO. PacuiThl MOKABLIBAIOT, 110 PARVIO HOBCP X -
HOCTH, TMOMEMGHHYIO Ha SeM/Ie, COJHCUHBIC Jy'Ul OTTAJKNBAT 0
CUIIOI, pasHOIil ﬂp11Gx_{u:.m'['(fﬂhno 1 MUJLIUTPAMMY 11 RBAJIDATH B
metp. oo, ¥Te HTO -~ COBCPIICHTEO HUATOIRIAN CHL.

Orcloa BHIHO, 9O HPUMCHCIIC COHCUIOND  JLABACHI LT
KOCMIYECRIX ToadTor Gecrogesno. Tai, wanpuyep, s t10ro, uro-
Obl paBieHne cpera Ha cepeSpanyio IACTHIEY OLa0 O0JALIIC €6
Beca Ha IMOBEPXIOCTH  SeMJM, HCOOXOAUMO, uroOLl TOMNIHA e
Geraa menpwe 0,000 000 1 muwmverpa,  wro COBCPUICHIO  HEOCY -
mecTeuMo, BripoueM, 3 taKoil cpepxXmayTuun o HeposMosEno  1o-
CTPOMTE KOCMHYCCKMIT KOpalirh.

MO?KH(} CHHATATE, YTO DBCC KOCMMUCCIIOIO l‘\'()pelﬁ.nn, HPUXOJ[F-
WHICA Ha OfuH KBaAparTinii CANTUMETD C1ro 000 R0 tonapnty,
Oynaer ne menbure ofuoro rpamma. Jlonyerus, uro rakoi opadian
VHCCEH B MHPOBOE HPOCTPRAHCTEO I JBILIKCTC 10 opOnTe oM.
Torpa, mom mammreHmem cOXHeTHLIX Jayucii, on uadepér n Teuenmue
IIOJIHOTO 1PoJa TaRYIO JKe CHOPOCTL, Kait 1pin nmajieinnm Hi Semaio
B TedeHMe TPEX cerymu. Buosane nomsrno, uro rakne kopaGan
CTPOUTEL Helexecoodpasno.

()‘H)BMD‘HO, UTO caMoe CJHORIIOC B MOTKILIAHCTIIOM yredecr-
BAM — 9TO 1IPEOJOJNeTh CHJIY IIPHTSHCHUA oM. Hewroropue ne-
CACTOBATeNMN 3aJIVMBIBATIMCT HAJ[ TEM, HCJALAN Jil yike 1o caMoit
Jemie Kax-HuGYAb M3GABUTLOA OT BEMIOIO TPUTSACHIT 1 TCM Ca-
MBIM clleaTh Kopaliih ¢pasy cOBEPLICHIIO HeBCCOMBIM.

Eng€ B wonne XVIII sexa acrponom Mammac sucexasan Mpiean
O TOM, 4YTO ('»Y]IIQC-TBYK)T 0('-06])1(3 CWIYHM THEOTCHW o ppuMepy
Ty4el CBOTOBBIX, TEILIOBLIX U T. 1. I3 camom jreqe, Meagly jeicrones
CHABl TATOTEHUA U CBCTA €CTbh M3BEETHOC GXONCTBO. Bee M oriamu-
HO B3HaeM, d9T0 4eMm OoJblie HPeIMOT VIQJCH OT HCTOUHNKA  CBe-
Ta, TeM on crabee ocremén. Eesm muer Gymaru naxopures na pac-
crosaun 1 MeTpa or navMIbL, a HOTOM MBI OTOJIBUHCM C10 Ha paceTos
HIC 2 METPOB, TO OCBEMEHHOUTE €10 YMeHBUINTCH 1 MeThipe pasa;

I) Tar wasslBaeTca HAONATE NpPOeKUBE TeNa Ha IIOCKOCTL, HepueH-
NERYAAPHYIO K HAUDABJCHHK [[BHACHHII,
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14 PACCTOAHUM 3 MeTPOB OCBOIGHHOCTH OYJIOT yiic B JAeBATH pas
mMenpine n 1. . BooGwe, ocpeménnocts usmensercs odparHo Ipo-
IIOPLIUOHAIBHO KBATPATY PACCTOAHIA HPE/IMETA OT UCTOUHURA GROTA.

Ho mo rakoMy ste TOUHO 3aKOHY U3MEHACTGH U JICHCTBHC CHILI
TALIOTeHuA. He (JJIel[yUT JH OTCHMa, 4To I”-y[ll(!('-'l'llyl()'l.' ()('.()()Inlll (fJIy‘
M@ TATOTEHHWAY M HEJAB3A JH OT HHX BacJHOHUTBCH, KalK BacJo-
HAIOTCH, HAIPUMEp, OT CBETA HELpO3PAUILIM IIPeIMeToM?

Jasa wamoro popa Ayueil ecTh ¢BOM HEHPO3DAUIbIe BeHNLecTBA,
Taxr, KBapl OTANTHO IPOIIYCKAST CBETOBBLC VUM, 11O 1 HPONYCKAeT
HOBIJIUMBIX TeILIOBRIX aydeil. Ecau Brepeam u 1no3ajm keapnesoi
IIACTHHKE, OCBEMEHHOI CONHIEM, IIOCTABUTH 110 TCPMOMETpY, TO
TEPMOMET], BACIOHSHHBIT MIACTHHKOIN, OYACT HOKA3KIBATE TOMITE-
PaTypy, BHAYATEIHHO MEHBITYIO, YOM HC3ACJOHCGHHLI, XOTH OCBe-
wénrocTs 00oux repmoMerpon Oyjer nmouru ojmiakond. Tojgerse
IJTACTHHKI CBUHIIA HEITPOHUIAEMDL JUIS PENTIeHOBCKNX JIyUeii, Tor-
A RaK CKBOZH TRANK FEJOBETOCKOI0 TEJIA HTH JIYUM JICIKO ITPOXOJIAT.
Hexpsa om waiité Takylo Iperpajly, CKBO3L KOTOpPYIO He 1IpOX0o-
auan Obt 1 «ayun tAavorenus»? Kesm 0ot rakast nperpapa Gbiaa
HaiileHa, 10 Mbl HoayuusM Obl 1A Jemie 1osocy 0codoil ¢reHmy,
B HOTDpOii CHJIa TArOTEeHUA He ()lll.yll{il‘fli]t'»h Ghl BoBee. ]'\‘()('-MH'-{H-
CKOMY KOpadio, CTOALEMY B TAKOU «reiiiy, JOCTaTouno Ono Ol
cOOOUINTE, AUHIE HATAJXBHEIL TOMTOK JIIH TOro, 4robnl BLMBCCTH ero
W3 COCTOAHUA TIOKOA H OTHpaHMTb B MH]]()I!()(“ IIp()(i'l‘pill[l?'{‘l]().

Ho n3 38KOHOB MEXaHUKU CJHCJYCT, UTO JUIH HEepeHOCH KAKOTO-
Aubo TeJa HA [UIAHeTEe B IPOCTPAHCTBO, BAlMHIGHHOC HDEPAHOM  OT
MEHCTBUA CHIIBL TATOTEHHA, JIOJMHMHA OLThH BBIIONNCHA TAKAA Ke pa-
GOTa, KaKaHd HGOGXOD;HMa T YAQUACHNMSL TOIO sKRE TCJA ¢ TIOBRPXHO-
¢TH InaHeTs B OeckoHedHOCTh. Takum ofpasoMm, npuMencHne sKpa-
HA He AT HUKAKOTO BLIMIPHULNA B CMBICJIC HronoMuu bueprian. On-
MaKo 3ajiavda BelaeTa aHl’IapaTa B MMPOHI)(‘ l[I)()i?'l‘l)il”(i'l‘”() ]N‘é iKe 6}:”!:'1
OBl 4pe3BBIYAiiHO OOeryeHa, TaK KAk MepeHecelnue alllapata B 00-
JACTH, BAMMINENHYI0 3KPAHOM OT CHJ THIOTOINH, MOIIIO OB TIpo-
H3BOMMTHC HA SEMIe ¢ MOMOIERI0 TAKOIO MCXAHU3Ma, B KOTOPOM
VMepeHHas MOM{HOCTh JBHIATCIA codeTansach Obl ¢ JIOCTATOUHOR
HPOAOIAUTENBHOCTRIO  Beeil  omepanuu, Dosee roro, ecau 6w
VHanoch cO3HaTh BHPAH, XOTd OB YACTHYIO OCJaalJAIONINI TAroTe-
HUEe, TO W 910 uMea0 bl 0TpOMHOe MpaKTHyecKoe suadctue. Iocmor-
PHM, OAHAKO, 4TO I'OBOPUT OIBIT O BOZMOMIOCTH CYIHCCTBOBANIA
BKPAHA TATOTeHWH.

Pap yuéHBIX HOCBATHI 1{EIBIC TOL CBOCIHL AMBHI MOILITKE 00-
HADPYMRATH TOTAOIGEHAE «Iy4eil TArOTeHHA» KaKoii-1bo mperpa-
goii. M XoTA OHM mMeJ U B CBOEM pACNOpPSKCHAN TONYAiillne MpH-
Gopul, Bee DRCIIEPUMEHTHE OKABAINCH OE3PesyIbTaTHhIMI.

K. Maiopada, manpuMep, Béa Hecxefopaiua Oonec jpeciaTn
aet. Mesway 1ipoynm, o npoBOAna B3BEIIMBaHIe CBUHLOBOIO Wapa
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secom B 1,272 wumorpaMMa cHadala B BO3JlyXe, & 3aTeM B BaHHe ¢
pTYThio, Bec Koropoii cocrasagx 104 wmmorpamma. Owrasamocs,
Y10 HCTHHHLIH BEC CBUHUOBOIO IIApa, OKPYHEHHOTO PTYTHI0, YMEHb-
mmiea Toabro Ha 0,001 mumarpamya. B apyrux onsrrax Maitopana
MOJYYHUI elé MeHBIIYI0 Pa3HUIY B Bece. _

C TOYKRM 3peHUs TEOpUH TAUOTEHHs, OCHOBAHHON Ha IpuHIMIIe
OTHOCATEALHOCTH JHWHINTEHHA, BCe 9T MONHITRA B He MOLJK IIpHBe-
CTU K IOJIOMUTETLHOMY pesyabraty. B camoM fiexe, n3 reopun Ta-
FOTEHUS ClHeAyer, 4TO HHKAKOI BKpaH He MOieT HU H3MEHUTH, HHU
TeM GosIee YCTPAHHTh CHIY TAIOTEHHA. AcTpoHOMHIecKue Ha0mio-
NeHUA TOATREPRAAIOT DTOT BHIBOJ: axie TAR0Il MOMHEINA DKpaH, Ka-
KUM siBadercd mranera I0muTep, HHCKOIBKRO He ocualisaer BO3eHeT-
BIH CO.HH].},& Ha ABUMREHNE (JIIyTHHl{OB IOHH'I"E‘I)H.

~ Beé aro mpuBoppT K 38KIIOYCHHIO, YTO IOIUEITKH PEINNTH ITPO-
GaeMy ROCMHYECKOTO HOJIETA ITyTéM IOUCKOB JKPAHA TATOTEHUS 3a-
peomo obpevensl na Heypauy. Mrak, HaM mpupgérca OGopoThes
¢ CHJIOM TATrOTEeHWA ﬂpy{‘]flMH (Zl)(?HSﬁTB‘dMM.

® 3k

Mbl yOemmucs, 40 MHOIME HPOCKTHl MesRILTaHeTHHIX coofuie-
HMit, Ka3aBOINecd Ha IepBLIl B3IVIAJ AerKO OCYN[eCTBUMBIME, Ha
caMOM Jleqre sIBJoTes HecObTouHnMA. Ho snavmr jgu 5710, uTO MBI
HUKAKMM CIIOco00M He ¢yMeeM IPOHURAYTL B MHUDPOBOC IIPOCT-
pancrso? Her, me zmaunr.

Bo-nepuix, noerpoiixa ROCMHUICCKOI 2AEKTPOMArHHTHON IIyld-
KM XOTH M fABJSIETCA JeOM Upe3BBIUANHO CJOKHBIM, HO BCE-TAKH
OTHIOAB HE HEOCYIICCTBUMbIM,

Bo-propeix, cymecTsyer NpOcTOll ammapar, KOTOpbIA yIOTpe-
Gasiercd OJIA MILTIOMIHANME B MUPHOe BpeM#A, a Tawe JAA CUTHa-
AM3AUUM  BO BpeMA BOiHBL 9710 — paxera. (Oua B3ueraer B
HeGo Ge3 BCAKMX KATAUY/ABT, IYIIeK I IpOYAX MeXaHuYecKHX
upucnocobiaennit. Bo Bpema BTOpOil MEpPOBOIl BOTNLL paKeTa Ha-
I8 IMPOKOe TpUMeHeHne u Jis1 GoeBbX Hemeil — B xadectse Goe-
_RBIX CHAPAMOB BECHMA pa3pyMIMTeNbHON chabl. MuorodmcaeHHbIE
TEOpPETHUECKHE cOOOpaeHU M PAcueThl TOKAa3bIBAIOT, YTO HE Cy-
mecTByeT HEKAKWX HPUHIMIATGHAIX TPETIATCTBII 1t TOMY, 4TO0b
MCIHOJB30BATh PAKETY AOCTATOUHO OOJBINEX PasMEPOB B KAYCCTBC
rocMmueckoro Kopabmaa. Ha mpaxTnke, KOHeYHO, IPUASTCH AMETh
Neno ¢ OmBITUMA TPYAHOCTAMN, HO OHN 0e3yCIOBHO IIPEOJOJIIMEL.
Hexoropbie paGotsl B pT0if 007aCTH Y BEJYTCA PA3IUUHBIMU HC-
CJeHOBATeNAMH, U HaM KaGKeTCsi, 4TO He Tak y#ie JAJCeK TOT [eHb,
KOT/[IA YeJOBEK BIEPBHC MOKMHET IIPeflesbl CBOGH POMHON IITAHETH
W OTNIPABUTCA B HaJIEKMe IMPOCTOPLI BCEICHHOM.



PARETA PEIIAET BOIIPOC ME/RIITAIETHBIX
HYTEIMECTBITI

061»1‘!%10 IBIGKCHHC TOJ  BO3MOGKIIO i).)[.‘n'nun'm peariumn . oRpy-
Araomelt sueurneii epesnt. Taw, manpumep, cean On e Suio Tpe-
HUA ROJgec O POILCLT LTI HOJOIIR 10 0 MOCTOBY IO, Haponoy 1 ue-
JOBEK HE MO OBl CHBIHHYTResE ¢ yMecra. a COBCPUTCITIG 1HIOM
MPHHIAIES OCHOBANO JBUHCHNe paKern. Pakera Moger jnuratnes
1B IIycToTe, JIe OTCYTCTRYCT BHCHINASL 11O OTHOUICHIO 18 pareTe
epeffa. HTo ke TOA 1MOBBOMICT PUKCTC (OTTUTRIBATLCHY 1T /B~
raTbCs BIepei? ORaBbIBACTC, TA J1¢ PEAKLIIL, 110 PeAKIUSA 11C BIEH-
He cpelibl, @ TOTO BeUIRCTBA, KOTOPO® PARCTL HecdT ¢ co0010 1 npu
nonaére ulbpacnBaer n3 cebi.

Hpyrofi 0coBEHHOCTLIO PAKCTHL  SBISICTCH  BOSMOIKIIOCT,  /BH-
rarsCA ¢ BECBMA MAJILIM YCKOPCHUCM B TeueHne O0JbIIOro 11posie-
JRYTRA BPEMEHH. ITO HACT BOBMOIKIOCTL YHOCUTL 1 MIPOBOC npo-
CTPAHCTBO FRUBHIE cyHIecTBA 03 BPeJa 1 OUACIIOCTH JLA SKUSHE T
B TO K€ BPEMA IOIBOJIUT ITPCOTOJICTL CONPOTIRICHIC BOBAYHIHOMK
000aOUKE 3eMIu ¢ He3UATUTCIABLHOI BATPATOH HHCPIHI, Tk {AK
B Ipeleaax atMocheptl CKOpocTh paketTil Oyier eud maga.

kK
&

Parera upencrasnser co6oii GeckpLUILIT TeTaTeabHLI anmTapar
Hild CHApAd, HONYYAWIAKE B HAYAJIC CBOCTO JIBIGKCHMHI B TOUCHUQ
HOPOTHOT'O OPOMEKYTHA BpemMeHn GO.TIHII_V}O CROpPOCTE NP MTOMOITEK
PeARTABHOTO fBurare/si. OCTATRHON NYTE pakera copepliiaer Mo
HHepUIH, 33 ¢IeT NpHodpeTéHnoil KNHETHICCKO HHepTIIL.

PeakTupHplM ABHTATE]eM, HIL TOYHEE, JBUPATCACM  [PAMO
peaKuun, HadbBaeTed TAKOU ABUIATedb, NeHcTBIC KOTOPOro OCHO-
BAHO HA CWJ® PEAKLHN BCUIECTHA, BHOPACBIBACMOIO N3 JIRHaTegIs.
JTHM BEUIeCTBOM B pareTe ABIAIOTCH rasdbl, 00pasylomuccs mpn
cropaunm. ['asel, BEIpHIBAACH HAPYIKY ¢ GOJIbLIILI CROPOCTBIO Hepes
CHeUuARBHOe 0TBePCTHE, TOARAKIT PAKCTY B HAUPABJICIIY, IPOTHEO-
TOJIOHOM MCTCHeHHIo 1).

') O Boamymiuo-peakTHBHOM ABuwraTenc cu. crp. 71.
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Puc. 14. ITopoxosaAa pawera. Ipu Pue. 15, FHugxoCTHAA  paxeTa.

CropaHuy JBWMYIIET0 [OPOXOBOFO lopiovee H OKHCIUTE]b, HAXO0-
sapaga ¢ o0pasywTCA TAa3n, HKHOTO- AAIHeCH B OTHeJIbHHX  famax
phi¢ BRIPHBAOTCA HADYHY  Yepes (1 u 2), nogalTCHE B KaMepy cro-
COIIe 3 M CBUOCH peanumdedr voj- pasud 4. OO0OpasyoiHecA 3xech

HAT PaKery nnepén. raskl UPH CBOEM HCTEHCHHHM Ha-

pyily TOJKAIT DAKETY BOEPEI.

Pakers! OBAIOT MOPOXOBBIE W KMIKOCTHHIS,

flopoxoBag pawera COCTOMT M3 NHIMHApHUYecKod rune3ant [
(pmc. 14), nMelomell Ha HUKHEM KOHIIe Y3KOe OTBepcTHe 2, K KOTO-
pOMY MpUCGeAHACTCA OO 3 — AMUHHKI pacHImpAonIAiics Ha-
cagox. Commo ofecrmeuuraer Oozce NIpABHABLHOE WCTEICHUE CTPYH
ra3os, o0pasywIIMXCA IpH CFOPAHWH [ABHMKYILEro IIOpOXOBOIO
sapaga 4, KoTOpEIM ILIOTHO Habuta THAB3A parerh. Jan
TOr0 wroBBl TOPOXOBOM  3apH)l CcropaJ JApaileibHEIMU  CJIOH-
M#, B HEM VCrpoeH xoHHJecKHit kKauaa 5. B romoske pawernt 6

4 flonér B MupoBoe IPOCTPAHCTBO 49



NOMEeINAeTeH HOJe3HBT Ipy3, OOLITHO paspblBHOM HIM CBETH-
uwii sapagx 7. Ilocuae cropaHmMA [ABM:KYIIErd 3apAfa OroHb Lepe-
MaéTCA Yepes OTBEpCTHE MM KaHAX § BapAny, 3alpeccoBaHHOMY B
POJMOBKE PpAKeTHl. ¥ CTOMMBOCTE PAKETHl B IOJETe O0CCIIeIMBACTCS
[TABHMKOBREIME crabHau3aTtopami 9.

B muproctHO#t pakere (pme. 1D) BEIGpackiBaeMas cTpyA Iasos,
cOO0IMAIasl paKeTe JABHEEHHE, 00pasyercd OT CrODAHUA KUKO-
ro ropidvero, KoTopoe movemjaerca B Oaxe /. B orpeannom Oare 2
NOMeIIaeTes OKUCAUTENb IS CRUTAHAA ropiouero. Uepes rpyOxu
3,3 u4, 4 nacocs j u 6, npUBOIUMELe B [[BH;KkeHHE TYpOuMHOIL 7, epe-
rOHAIT ropiovce B Kamepy cropanus 8. M3 oroit KaMepsl IpOxyRTH
cropaHnsa BHOPACEHBAOTCA ¢ OONBIION CKOPOCTHIO 4epe3 COmIo 9
HAPYKY. JaOyCK PAKEeTH ITPOM3BOAMTCA NpM IOMOLIN IIyCKOBOTO
arperara I0. IlomesHnlit rpys o0OLIYHO MOMEIIAETCA B HOCOBOIl Ha-
ctu parersl 1I. Bce KOMIAKTHO pPacIONOKOHHBIC NETANN FKUTKO-
CTHOI PAaKeTH 3aRII0YA0TCA B yRobooOrexaempiii kopnyc 12, crab-
FOHHBI [0 YOTOWYMBOCTH ILIABHUKOBHEIME cTabmimsaropamm I3,
a MHOTHA -— ABTOMATHYECKN YIIPABIACMEIMH PYIIAMM.

Taxum 00pasoM, ABHEHAE PAKETH, KAaK 1 00BIUHOE [BUMCHHE,
o0pscHAeTcA TpeThuM 3axoHOM Hrlotona, cormacHo KOTOPOMY Meii-
CTBHE BCErJia paBHO HpPOTUBOHEl-
CTBUIO, MJIM MHAYe — B3anmMopeii-
CTBHA JIBYX TeXx Jpyr Ha HApyra
paBHbl Memay coboil u Hanpas-
JeHbl B TOPOTHBOIOIOMKHLIE CTO-
POHBI.

Hpuuuun peiicrBuA pearTus-
HOI'0 JBUTraTeJf MOYKHO HarIAAHO
HOKA3aTh HA CIACAYIOMUX IIPOCTHX
OIILITAX.

IlpucoenuuumM K BOHOIPOBOJ-
HOMY KpaHy pesMHOBYIO TpYORY,
B Apyroil romer KOTOpPOil BCTAB-
JIEHO KOJIEHO, COTHYTOe IIOf Ips-
MeiM yraoM (pue. 16). Kax roxas-
KO MEl OTKPOeM KpaH, pe3wHOBafd
TpyOKa HOJ BANAHACM CHUJIH PEaK-
MU BEITEKAIOOIEH CTPYW OTKJIO-
HATCA Hazan. Yem cmabHee cTpy#a
BOABI, T. €. 4eM GobIe CHOpPOCTDb
HCTEYEHNA, TeM OOJBIIe OTKIO-

Pue. 16. OnelT, nofcHAWILMIT DeACTBHAe
PEAKTHBHOTO JIBHTATCIA: eClH OTKPHTH

BOJONPOBOAHBINH HPaH, TO PE3HHOBAA

© Tpy0nKa, HANETAA HA KPAaH, OTKIOHHTCA

Ha3ag [0i BIHAHHEM CHJB peaknHn
BLITCKAIIIEHA CTPYH.
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Pue. 17. Haraannoe noAcHeHWe 3aKOHA COXPAHEHWA NOJIOIKEHAA neH-
Tpa MAacc: Wapkl, oTlpomeHHBle NMPYXUHON B pPA3Hble CTODOHE, NBH-
MYTCA TaK, YTO MX OGIMHH NEHTp MacC OCTABTCA B IOKOeE.

C BOJION, B 3ajHell CTeHKE KOTOPOrO BHH3Y CHENTAHO OTBEpCTHE
C 3amBH#KOIL. Ecam OTKpHITE 3afBHIKKY, TO BOHGA GyJeT BHTEKATh
B .OMHOM HAIPABICHHM, A4 ¢aMa TeJeiKa BMecTe ¢ cOcyaoM Gymer
IepemMeniaThesl B OOparHoM HampasaeHun. Ecan tenemry ymepsu-
BaTh HA MECTE ¢ MOMOUILIO TPYKUHE, TO JOI'KO U3MEPHUTh BeIHIAHY
CHABL peaknum cTpyu. JlomycrnM, uro o Hawana ONLITA JABIeHHE
BOJALL HAa ypoBHe orsepcrua pasHo 100 rpamMmaM Ha KBaJparHEHIT
canraMerp. Torma, kak IOKa3BIBAeT PacueT M KAK IOATBEpHIAET
QuEIT, peakuusa crpyn pasHa 200 rpaMmaM Ha KBafpaTHBIi CAHTH-
METp, T. €. YABOGHHOMY JABJIEHHIO HA IIOMaAb, PABHYI CEYCHHIO
CTPYHU BOJBL.

JBusxeHne gacteil Tema, cHAYajga COCTABIABIIAX ONHO I[EI0E,
a 3aTeM BCJICJCTBHE JACHCTBUA BHYTPOHHHX CHJ HAYABLINX JABATATH-
CS1 B Pa3HBle CTOPOHBI M3 COCTOAHHUA IOKOs, IPOHCXOMUT TAK, 9UTO
ux obmmit eHTp Mace (WM LEHTp TAMKeCTH) IPA OTCYTCTBUN BHEI-
HUX CHJ M COIPOTHUBJIEHHA CpPeAbl COXPAHAET CBOE IIOJOKeHIe HeH3-
MeHHEIM 1). Ecan e 10 pasfeneHns cucTeMEl Ha 4acTU OHA yike [BH-
rajach IpAMOJAHEIHO I PABHOMEPHO, TO IIOCJTe pas3feleHud eé 06-
Iuii HeHTp Macc cOXpaHAeT CBOE IIpeskHee NPAMOJIMHelHOe U pas-
HOMepHOe JIBIREHHe.

1} OrcyTeTBAe BHEINHWX CHJI He BCerja ODA3aTeNbH0; OHA MOTYT CYINECT-
BOBATH, 10 WX NPOSKNWH 114 HATpPARIeHWEe IBIKEHHA NOIKHLL GHITL paBHE
Hyi10. VIMEHHO TAKOM CiIyuail mWMeer MeCTO B IPUBOZMMOM HIVKe IIpHMepe C
IIAPAMHE, T/e CHJIA THMKECTH lepHeHAHKYIApHa K HANPABJIeHHIO JBHMEHUHA,
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3aKOH COXpaHeHNA JBIKEHUSA HEeHTpa Mace WIJIIOCTPHPYOTCs
CIIeAYIONM IPOCTHIM OTIEITOM: HA IMIAfROM FOCKE JIE;KAT NBA HOONn-
HAKOBHIX TI0 Becy mrapa (puc. 17, BUM3Y), CBABAHIEIX Memay co0oi
HUTKOIT, Ha KOTOP Y0 HAJIETa CHKATAA IPY/KUHA, CTPeMAIAsACA OTTONK-
HYTh IIapHl PYT OT Apyra. Bes cmerema HaxofuTcs B paBHOBECHN.
Ecmu nepesxeds HUTKY, TO NPY7KAHA OTTOJIKHET OJHOBPEMEHHO o6a
mapa, NpUYEM CKOpoCTh Gosee TAmEMOTo mapa Gyaer BO CTONBKO
pas MeHblle CKOpocTH §osee JIEIMKOro MIApa, BO CKOJBKO pa3 Macca
TAMEIOr0 Uapa 6oibie Macesl aérkoro. B pesymbrare rakoro asu-
sreHMs o6oUX [IapoB MX OOUMI IeHTp TAMECTH OCTAHeTCA B TMOKOE.
Ecam o6a mapa nMeloT OMHAKOBYI0 Maccy, TO HX CKOPOCTH MOCJHe
oTTanKuBanuA OyAyT OAMHAKOBHLIMU.

CrenanHoe Bhie Ipefnosoxenne 006 OTCYTCTBUM BHEITHAX CHJI
M COIPOTHBIIEHHUsA CTPOTO ONMPaBABIBACTCH TOJIBKO IPH JBUKEHAN B
MIpPOBOM TIPOCTPAHCTBE, BRAIH OT HeGECHBIX Tel, T. €. B CBOGOMHOM
npocTpancTse. B mose rarorenus ofmmuii HEeHTp MAce PA3IETEBIINX-
¢A Ma KYCKH 4dacTei Tesa, ecau IpeHeOpednh CONPOTHBIOHHEM BO3-
AyXa, [BUKETCS TO TOM 7K€ TPAEKTOPWH, 1O KOTOPOil ABMIACH bl
LeHTp Mace HepasjeTeBlmerocs Ttenxa. Tak, HampuMep, INeHTp TA-
FHReCTH OCKOJKOB pa30pBaBHIel‘OGH B BO3NlyXe (‘-II'(]p?l'lIa IlpOJIO.H?HaJ’I
b, TpM OTCYTCTBHH CONPOTHBIEHNA BO3AYXA, JBALATRCA 1O TOH
;e mapafoge, O KOTOPOIl ABMTrasics Obl NEHTp TAKECTH Hepasop-
BaBIIerocd CHapAja. )

* ¥
*

TlomycTum, 9T0 BHYTpCHHAS CHIIA B3pbiBa OTOpackiBaer OHY
YacTh TENa OT HpYroii; 3areM OCTABLIAACH Macca OHATH owﬁpacm-
BaeT NoJo cBoeil MaccH W T. A. Mcmomeaysa aTOT NPHHIUIL, MBI MO-
J(eM TIOIYYATH CBOEOOPA3HYI0 (ITYJeMETHYIO» paKery ¢ IYIbCHDY-
JOIMM [BHTATEEeM, IPUUEM MOCHe Ka#gIoro HOBOro 0T0pacHBaHUA
Macehl CKOPOCTh paxeTsl OyAeT yBeauuuBaThCA.

Benuuuaa oTHOIIeHHA otOpacbiBaeMoil IIpU Kak[AOM B3phLIBe
MAacehl K OCTAIOMIeCA Macce IMeeT 09eHE O0IbIIoe 3HAYeHUe IJIA pac-
xoza torumBa. UeM MeHbIIe 5T0 OTHONIEHHe, TeM MeHblre norpeb-
HOe KOJWMYECTBO TOIIMBA JJIS TIOJYUYEHUS ONpelelCHHOR CKOPOCTH.
Ecmm 570 OTHONIEHME HUYTOMKHO MAaJj0, YTO MMEeT MecTO B cjyuae
OBBLIKHOBEHHOIT pAKeTH, OTOpackiBalo(ell YACTILL 1'a30B, TO A
MOCTHIHEHHA JKeTaeMOil CKOPOCTU ABHMeHNA HeoOXOAUMa MUHU-
MalkHasg 3aTpara TOIIMBA.

Pucynor 18 moscHAeT 33aBUCHMOCTh MEHUIY CKOPOCTBIO PAKETHI
m pacxofoM ToiumBa. Boofme, cKROpOCTH pameThi MOKeT MpeBbl-
CATH CKOPOCTH MCTeYeHNA TasoB. Ecam CKOPOCTH MCTEYEHUS rason
6ymer B 2, 3 m T. . pasa Goablue, 9eM B NPUBEICHHOM Ha PUCYHKe
npumepe (1000 MeTpOB B CEKYH/Y), TO M CKOPOCTB PAKETHI BO CTOJNb-
KO e pas Oymer Goxblle, YeM yKa3aHO HA PUCYHKE.
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Puc. 18. Haxk yBONMUMBAETCA CHOPOCTH DAKETH B DE3yJInTaTe MOCTENEHHOTO
Pacxopa TOTUIMBA.

Bce Bosmaraembre Ha parkeTy HajesOsl CBA3aHBL ¢ BeIUYHHON
CKOpOCTH HcTedeHHA rasop. Ecmm 6sl sTa ckopocrs Obula 0YeHB
Mana, 710 ciefoBano O BOOGIEe OTKA3ATHCH OT PAKETHOrO IpHH-
muna B rexHuke. OJHAKO yyke CBBHUIE ABAALATH JET TOMY Ha3aj
OBIIM TOJy4eHB B Ja0OpPATOPHEIX YCJIOBHAX CKOPOCTH MCTOUYSHHA
okoi0 2,5 KunoMerpa B ceryHAy. Memny rem yme npm cropocru
MeTeueHNA 2 KMJIOMETPA B COKYHAY YAaércA 3a0paceBaTh PAKETH,
KAK I[IOKAas3aJI OIEIT BTOPOH MHPOBOH BOHHEI, HA COTHH KHJIOMET-
poB (cM. crp. 69).

* &
*

Paxera, BeifpacbiBalonias B OJETE TOABKO NMPOAYKTHL CIrOPAHUSA
TOIUIMEA, HA3bIBAETCH Npocmoil pareroii. Taxas pakera, cHapamEH-
HAA JIOCTATOUHEIM KOJMYECTBOM TOIUIMBA, IIO3BOJIACT MOJYYATH
TeopeTHUecKH 00yI0 CKOpOCTh ABUeHNA. [IpakTHyecku me cro-
POCTB TIPOCTOi paKeThl OrpaHndYeHa, #0O Heak3d IOCTPOHThH Alllla-
para, MMeloIero HWYTOKHBIM Bec 10 CPABHEHHIO ¢ BECOM TOIIMEA.

Ilna poctnmennsa Gosee BEICOKUX CKODOCTE, YeM HTO BOZMOIK-
HO B caydae IpOCTOil paxkersl, IPUXORUTCH HPHOETraTh K COCMAGHON
paxere. B mpocroii paxere Bo BpeMsa paloThl ZBUraTessi Macca TO-
IJABHBIX 0aKOB OCTAETCA IOCTOAHHOIN, YMEHBIIAETCA TOJILKO MAac-
ca camoro Ttomnupa. OmoporkHEHHAA dYACTh 0AKOB, IPONOJIKAA
YCKOpeHHOe NIBUeHUe BMeCTe ¢ PaKreToll, 00ycioBINBaeT HEeNpous-
BOAMTENBHYIO 3aTpary dHepruu. [Tosromy BosHUKAeT HeOOXOAUMOCTE
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Puc. 19. Tunm pauer: 1— mpocTafs  pakrera;’ 2 — JARYXCTYNEHYaTad  paKeTa;

3 — TPBXCTYNeHIATAA panera; 4 — HelpephiBHAS panerid; § — upeaidbHad paxera. He-

CMOTPH HA TO, YTO IRWHYIIMA 3apA ¥y DCEX 2TUX PAKET PABHDLIE, KOHEYHAS CROPOCTD,

MOCTUTdeMAA KA OH pareTol, o/jMHAKOBAA (HpU YCJAOBHM, YTO CHODOCTH HUCTEUEHHA
Ta308 AJA BCeX PAKET OJHA M Ta ile).

KaK MOJKHO CKOpee OCBOOOIHTHL pakery or cpobomgmoii uacrn Ga-
®oB. JIyuire Beero 6b110 OBl OTOPACEIBATE TACCHBHYI0 MaCCy pAKeTH
HEIPepLIBHO, TI0 Mepe TOr0 KAk OHA Jiejaercs HeHycHoi. OpHaxo
BIIOJIHE IIOHATHO, 9T0 OTdpackiBanmue Haka MOKHO HPOU3BECTH TOMbL-
KO TI0CJIe IIOJTHOI'O €0 ONOpOHIHEeHMs, T. €. TOJABKO uepes Douee nim
MeHee IIUTeIbHEI IPOMe;KyTOR BpeMeH.

IT0 HPUBOJUT K HIee COCTABHONH PARCTLI, B ROTOPOIL Padrom oc-
HOBHOIl parerhl HOJeH OBITH BLIIOIHEH ¢ IOMOIILIO Jpyroil Bemo-
MoraTesbHoit parersi. CocraBHas pakera Mo;ker ObITB CJlelaHa  He
TOJILKO ABYXCTYIEHYATOM, HO M MHOIOCTYIEHYATOIl, M TAR KAaK HaW-
Ooapmue CKOPOCTH, BOCTHIHYTHIC ¢ NOMOHIBIO RKanuioif CTYHeHH,
CRJIAJIBIBAIOTCS, TO DTUM CIOCODOM, IIpH JOCTATOYHOM UHCJIe CTY-
IeHeit, MosreT OBITL ITONYUYCHA ReFaeMad KOHCUHAA CKOPOCTh.

Parera, B BOTOPOit NaccuBHas Macca MoTaa 0Ll orbpachBaThCs
HEIIPePBIBHO, B HACTOALLEC BPEMSA SIBJIACTCS CHC HeOoCyIeCcTBUMOM
MeuToit. ONHAKO TaKas HenpephsHas pareTa IpelcTaBIAeT HH-
TEpPEC ¢ YMCTO TeOPOTMUYCCKOI TouRN 3penus. Takoii e ynero reo-
peTHUYECKHIT WHTCpEeC HMeeT M PAKeTa, HeCyluiad TOJBKO TONJIHABO U
HOJIE3HYI0 MacCcy ¥ HA3bIBAEMAA 10eaabitoll pareroil.

- Ha pucyare 19 uzoGpasmscHnl (cBepxXy BHH3): HpocTasg pakc-
T4, CcOCTAaBHble [BYXCTYOCHYATAS ¥ TPOXCTYIEHYATas pAKeTH,
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HenpepriBHasg paKeTa m MeanbHaA pakera. Bee a1u pareTsl HecyT
ONMHAKOBHI MONe3HHIT IPY3 W MOCTHTAIOT IOCHe IIOIHOTO eropa-
HUA TOIJMBA OJHONI M ToH e cmopoctn. OgHako OOf HocTHIKe-
HUA 2Toll CHOPOCTA Kaykmasdg paxera Tpedyer PasHOrO KONUYeCTBA
TOIINBA: HambOJBIIEr0 KOAMYecTBA Tpedyer mpocTas pakera, a
HAWMEHBIIETO — TPEXCTYHCHUATAA H HEealnbpHas pawretsi. Bor mo-
ueMy paKeTs OyAymiero Hens0emHO AOIKHBEL OYAYT JAeIaThCSA
MHOI'OCTYIIeHYATHIMI,
***

Jas nBurkeHUs pakeThl TPUHIMONAIBHO Ge3pa3iniHo, B HAKOM
BUAC pedHTHBHLl]I }.IBHI"dTBTIB BH6P30HB&€T n3 cebn MaTepHIO‘ B
BUJIC JIM CTPYM PACKAICHHBIX MM XOJONHBIX ra30B, B BHJE JIU CTPYH
BOALI MM B KakoM-1u60 oM Bafe. B casu ¢ stam ascrpren Yann-
ckuit, a morom Ofepr MpeIoKuIn NBAraTh KOCMHYECKHH KOpadab
¢ TIOMOLIBI0 PEAKIHHN ITOTOKA BJIeKTPOHOB, HEIPepHBHO BHIOpAachi-
BaEeMbIX CIIeHHAJbHBIM BHHapaTOM.

CpbiBasich ¢ HAIEKTPU30BAHHOTO TEIA, BIEKTPOHB COOGIAIOT
eMy, COIVIACHO BAKOHY O pPaBeHCTBe NelCTBHA WM IIPOTHBOAEHCTBHA,
TOJYOK B HAIIPABICHNH, MPOTHBOIOJIOMHOM CBOEMY JBUIKEHHAIO;
IIPOMCXOUT TaKasA ke «OTAaday, KAK IIPH BLICTPEJe U3 PYMbA HIH
OyIIKA.

CoBpemeHHAs TEXHHKA [1a8T BOBMOIKHOCTH IIOJYYATH [OBOJBHO
MOLIHbIE NOTOKA 3IeKTPoHOB. M BOT, ecam xocMmuecKHil Kopabab
Gymer OecIpepbiBHO (CTPEaAThY Haszaj IIOTOKAMH HJIEKTPOHOB, TO
B pe3yabTaTe OTAAauMy OH Oy/er Bcé BpeMA NBHIaThCA BIEpEH; IIO-
JIYIUTCH (BICKTPOHHAA PAKETay.

Ho orkyna B341E 2/IeKTPOYHEPIHIo JJsl CO3NAHUA HEIPepPBHIBHO-
r0 HIEKTPOHHOTO HOTOKA? '

YeraHOBATH 1ENIYI0 BJIERTPOCTAHIMIO HA caMoM Kopabie m 3a-
IPY3UTh ero KOJOCCATBHEIM 3a11acoM TOIUIMBA, KOTOPOTO XBAaTHJIO
OBl Q1A MEMRIUIAHETHOrO IIYTEIIECTBHs, KOHEUHO, HEBO3MOIKHO.
Hopabap momydnTca TAREM I'POMO3IKAM B THKENBIM, ITO ¢ IIOMOIIBIO
HeOOJIBIIOIl CHIEl OT[AYN BIeKTPOHHOTO IIOTOKA €ro BpPARX Jid YHacT-
cA CIBUHYTH ¢ MECTa.

He ayuaiie oGeTonT 60 1 B TOM CIy4ae, KOT/la SHEPrAsa HOXA6T-
csa m3pHe. Benp name Ha 3emute mepejiaua SHepruM HA PACCTOSHHE
6e3 NMPOBOROB HE HMOJYYMIA €IE MPOMHILICHHOTO IpUMeHeHHd. a-
Tada OCIOHASTCA eINE TeM, 9TO Iepefada YDHepTrHl Ha KOCMHUYECKHIT
KOpalJb AOM/HA OCYINeCTBIATCA Yepes HoHocPepy. Pamuosonnst,
ROCTHIHYB HOHOCHEDHI, OTPAKAITCSA OT Hed I BOBBPAIIAIOTCH K 110-
sepxuoctn 3emmu. [ocaexyoiiee oTpaneHne BOJH OT TBEPAOil 000-
JTouKy 3eMaN BHIBLIBACT MHOIOKDPATHOE IOBTOPEHHE YIOMSHYTOTO
rponecca, B pe3yabTare 4ero pajgMoBOJHEL MOTYT AOCTHMATH TOTEK
Jdeman, ANaMETPANBHO IPOTHBOIIOMOKHEIX MECTOIONOMEHNI0 Iepe-
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nawouieii papuocranuud. Ho st e cpoiicrsa monocdepst 3aTpyana-
I0T Nepefiady BJIEKTPOMATHUTHHIX BOJIH B MHPOBOE IIPOCTPAHCTBO.

MossHo GELIO Gbl HCTIONB3OBATE COMHEUHYIO DHEPIUID, HPeolpa-
3yA TEIUIOTY COJHEeYHBIX JTy4Yell B SIEKTPHYCCKYIO SHEPIrUlo AIA CO3-
MaHAsA 3JIeKTPOHHOTO MoToka. Ho, Kak nokaskiBaeT MareMaTHYeCKHit
PAacUeT, CHIA PeAKIMH TAKOIO HICKTPOHHOIO IOTOKA y PAKETH, Ha-
xopsuweiica or ComHua Ha paccroAHAM, paBHOM GOMBINO TOMY-
ocH 3eMHOIf OpOUTHL, He MOkeT ipeBhichTh 91 rpaMMa Ha KBaJpaTHBI
MeTp J000BO¥ TIOMANN PAKETH IIPU YCIOBHH, UTO CKOPOCTH HIEK-
TPOHHOTO IIOTOKA paBHa 3 xkuaoMerpaM B cexyuuy. Croxs mesma-
YMTEeNBHAA CHJIA PeAKIHA DICKTPOHHOIO IOTOKA IIOKA3HIBAET HECO-
CTOSITENBHOCTE HIEH HJICKTPOHHHX KOCMHYCCKAX paker. B rombko
YTO YHOMAHYTOM PAcyére NpPeNmoaaraioch, YTO BCH MONy4YeHHAS
anmaparoM COJHEYHAss 3JHEeprus INpeolpasyercA B KHHETHYECKYIO
PHEPIUI0' OTOPACKIBACMEIX YACTHIL, T. €., MHBIMH CJOBAMU, IIPEJIIO-
Jarajnock, 4ro KOapGUUAEHT TMONE3HOr0 NeiCTBUA annapaTa paseH
equnnne. Mexny teM, B gelicTBUTEIBHOCTY TIOOGHKI AMITAPAT BPAN
Im mMen Ghl Xopommii Ko3QPUIUeHT MoMe3HOro JAelcTBH.

Ouesnpo, wr0 HIeA UPUMEHEHHA (BJICKTPOHHOM pPaKeThI
coBepIIeHHO abcypaHa.



H3 MCTOPHHM PASBHUTHHA PAKETHI

I[]’)HMGHBHHB ‘paKeTHl KaK CAMOJIBMIKYNIETOCA anmapara Ha-
MHOTO. OHEepeJuJ0 TOABJICHNe TEOPUH PEeAKTHBHOIO JIBHMCHNS.

V¥ike BO BTOPOM BeKe JI0 Halmeidi Hpel OblJIA ITOCTpOEeHa, I0 CJI0-
paM rpedeckoro yuénoro I'epona, Typbuna, padoraiomas 1o mpum-
LMY OPAMOI peaKiuy, Tak HasbiBaeMblil pomummi. Emé B ray6o-
KOIT JIPEBHOCTH  PAKeTH OYATO OBl CILYKUIN CPEJICTBOM Pa3BIICTCHUA
B Kutae Bo Bpema HapogHBIX Hpa3sfHUKOB. Y IOMHHAHHe O HO06-
HOM jKe NpuMeHeHun paxer B Mumaue B 399 r. Mbl HaxoguMm y pum-
croro nosta Kmasmua. B tounocrn »THX cBeleHMIT MOKHO, OQHAKO,
COMHEBAThCA.

B cpegnme Bera pakeTH NPUMEHANHCH yie He TOJNBKO A
pasBieKarelbHBIX IIeJIeil; MU CTAJIH IOJIB30BATECA TAKH© BO BPeMHA
BOCHHBIX JIeIICTBHII [IIA CO3JMAHMA IOKAPOB B Jlarepe IIPOTHBHIKA.
IIpn sroM HKuTAiE IPaKTUKOBAXM METaHUe pame'r W3 JIYKOB
¢ LeJdbl0 YBEeJHYCHHA MAIBHOCTH HX MOJETa.

Hauumnas ¢ XV Bera, paxers mpuobperaior Bcé ﬁonbmym Io-
nyaspHocts. B XVI Bexe MEI HaxoAuM YIOMHHAHHA O pakKere
¢ mapamoroM, B Hadase X VII Bexa — onucaHme MOABOAHBIX paKer.

B Poccunn, o HexoTopeiM JaHHBIM, yike B 1680 r. 6p110 ocHOBA-
HO «PakerHoe 3asefieamey. OQHAKO COBEPINEHHO TOYHEIE JAHHBIC O
IpOM3BOACTBE NePBEIX PYCCKUX paker orHOcATeA K 1690 r. Ot mep-
BBle CBeJleHHs Mbl HaxonuM B AHesHHKe [Tarpura Foprouna, koTophii
nuuer o Qeitepsepiax Merpa I, smuuno nm nabrogasmuxcs. Mérp 1
CaM WU3roTOBJAJ U Hycﬂaﬂ paHeTH H IIOATOTOBJIAJ PycCRUX Ma-
crepoB i «PaketHoro zasenedusy.

If\lacboaoe NPOM3BOJCTBO OTIMYHOIO MOPOXA SBHJIOCH OCHOBHOM
Gasoil s pasBuTHA pakeTHOro nexa B Poccmm, ‘HaumHasm yime c
ronna XVII Bera.

B 1777 r. opuu 13 nepBuix py('clmx oﬁepﬁpeuepnepﬂepOB apTHI-
aepun maitop M. B. [aunmos nunrer: «Bo Bpemena ero Benmuecr-
Bal) xymosxecrBenHbe orun uarotopasin [Ipeobpasencroro Ilosxa

1) T, e. Ierpa I.
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GomGapruperue ofmuepsl Hapumme u Ilucapes, ®OTOpHIX  3a-
nacH G0 HamIMX BpeMEH coxpadHuaucey. [lamee, B ero :me covmHe-
nnn Mel gauraeM: «B Poccnn meperiv dettepreprepon 6w, a motoM u
obepeitepeprepom 1. [leMugoB».

Counnenua JleMHOBA IIO pAKeTHOH TEXHNKEe COXPAHWIWCh. B
HUX O, Memay mpouns, ynomuuaer: «llokoinsii Msan [lapaoBuy
Hiperep ... Tpyamaca 6oace 50 1er ... 0 HAIET MHORECTBO XOPOIINX,
JIEOﬁOHbITHBIX 1 MaJION3BECTHLIX CGCT&BOB}' )».

B «ITonoswennu o eitepsepraxy, nognncannoM Amxercangpom I,
CKA38HO: ¢... YIPEUTh BOGHHYIO 1a00paTOpHI0 HA TAKOM IOJO-
JReHNN, YTO0B OHA MOIVIA JAeJIATh W JJIA BOJBLHOL NpOoXaM yBece-
auTensHee Qeiteppepruy. Boennaa mupotexHnueckas aboparopns
peKIaMEpyer CBOK IPOJVKIHII H3JlaHMeM IJTIOCTPHPOBaHHOIO
waramora. Marorosaasumch pasHOOOpasHEE pAaKeTH CTONMOCTBIO
or 14 woTeer IO HECKONBRHX THICAY pyOueil, a Tak:e UTPYIIKH B
pufie ryceit u Jebefed, IPUBOIUMEIX B JBHM€HME € IIOMOIINLIO
paker. '

- OpHagRo y#ie B NETPOBCKYIO DHIIOXY paKersl MCIOJIL30BAIUCH HE
TOJBRO JJIA YBCCEJINTEJIbHBIX HOJIEfI, HO 1 OIA CAIH3JIH3AIAA Irpn
BOeHHHX feiicTeuax. llerpoBckas curHaabHasg paxera of0pasia
1717 r. npumeHAmach 0e3 CYIUICCTBEHHLIX WH3MEHeHMH CBEBLIIE
150 met.

OGnacTn IpUMEHEeHHSA pareT HOCTeIIeHHO paclunpaanck. B koH-
ue XVIII nrera 6m cKOHCTpYUpOBaH KOpabib, KOTOPHIA IPHUBO-
nmMics B [BH3eHWe cTpyeil BuiOpacmiBaeMoit Bopel. WsoGperenne
FH[PABANIECKOTO CETHepOBa Kojeca, IpUOGpERIIEro CTodh IMHMpO-
Kyl uasecrHocts, tarme orHocuresa K X VIII Bewy.

B 9TOM HC BeHO paKBTLI HalIn HPHMGHEHHB B KavecTse
Goesoro cpemcrBa. MHAYCH OpraHm30BaNM CHENUAJNBHBIEe BOHCKO-
sele gact (mo 5000 wesgomex) naa MeraHus pawrer. AHrIngaHe,
ncnpitag npu ocage Cepumuramarama (1799 r.) peiicreme paxer,
TAKKe CTANA IONB30BATHCA MMM JiI BOEHHRIX Ieleil.

Parera wax GoeBoe cpelcTBO ObLIA NpH3HAHA TOrAA ke B AB-
crpun, Ilpyccum, a 3areM W B APYIHX CTpaHax, KOTOphle TaKike
OpraHMBOBANM Iledble BOICKOBHEe dacTdH, OOYYEHHEHE pAaKeT-
nomy 6oio.

Bozpomsnmenune Goesoii pakerst B 3amagHoit Espome » nauame
XIX B. mpuBeso k TOMy, UTO IapcKOe IpaBUTEIhcTBO B Poccnu BhI-
HY#tAeHO OBLIO 3aMHTEPeCcOBAThCSA DTUM OpPYRUEM M BBECTH ero Ha
BOOpY#EHNe apMUR. 3a7ada H3TOTORICHHA GOEBHIX M 3a/KHAIATElNb-
HBEIX paxer ObliIa BO3JIO3keHA HA He3HadnTexasHoe Torna IlerepOypr-
cxoe «Paretnoe 3asefienney. Ilepsrie o0pasnsl 6oeBHX paxer Oban
HCIEITAHEL BO BpeMsA pPYCCKO-TYpenkoil poitanl 1828 — 1829 rr. Ho

1) Jlasa paxer.
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OTH paKeTsl He 00Jafa;l JOCTATOYHON METKOCTBHIO M JAJIBHOCTBIO.
IIpoM3BOACTBO pasHHIX paxeT MOCTEIIEHHO PasBHBAIOCH, N BeE Go-
aee u 6oJee cTal OMYMATHCA HEAOCTATOR clienmanucToB. B cBsasm
¢ a1uM B 1832 . Grira yupemaena B [lerepGypre Ilumporexnmueckasn
apTHILTePUICKA IIKOIA ¢ IATHISTHUM CPOKOM 00ydeHHA.

B «Omucarnn npakrugeckux pabor u omeiros mox Kpacuemv Ce-
oM ¢ 1832 mo 1836 r.» MBI HAXOAUM MHTepecHeHIImil MPOeKT pa-
KeTHOH KOHTPMEHHOII CHCTeMBl, UPEeRIOKeHHOIl BEIRAIONIMMCA
PVCCKMM BOeHHEIM uHmkeHepoMm, remepamom K. A. Illmapgepom
(1785 — 1854). Ha ocHoBaHUM NMpOM3BEIEHHBIX OIBITOB, (MAHEBPOR)
Ilnabgep HOKA3BIBAET, UTO MACCOBHIMM BAJIIAMH PAKETHBIX CHA-
PAOB MOKHO AOOUTHCA MOJHOTO CMATEHUSA Bpara.

B 1847 r. seinycrauk [lerepGyprexoit Ilnporexundeckoif aprui-
repuiickoit mroab K. 1. Koncranmaos (1818 — 1871) 6ein nazua-
yen woMaupmpoMm «ParerHoro sasefiennsy. OH CyIIecTBEHHO yco-
BCPIICHCTBOBAT PYCCKYI0 GO0eBYI0 pakery, HOBelld NalbHOCTH €6
moxéra ¢ 1 10 4 KMIOMETpOB, M HMOBHICHI TOYHOCTH cTpensis. Hom-
CTAaHTUHOB OB cAMBIM KpPYIHEIM CIIEIMAJMCTOM PAKeTHOrO Jena
B fopesoaonuonHoii Poccnn. Boesrle pakeTsl er0 CHCTEMEL CHITPaIA
CepbesHyI0 posIb B paAfe cpaskennit B cepenmne XIX pexra.

Oxromo 1860 r. KoHcTaHTHHOB CIPOSKTAPOBAM CO3NaHUe KPYI-
HOTO MEXaHM3MPOBAHHOIO PAKETHOTO 3aBOMA, HO OCYIIECTBIECHHO
€ro IpoeKTa He ObLIO NOBEJIeHO TO KOHIA MAPCKAM IIDaBATEIBCTBOM.
Broocaemersum MammHbe cucreMbl HoHcTaHTMHOBA, NOCTPOEHHbBIE
Bo @pannum, OBUIN NpUMEeHEHH A H3TOTOBIeHNA GOeBBLIX paKer
B Wcnannm, '

B cepepmme mpounnoro Beka parera HpeficTaBaAna coboit Goe-
BOIt cHapAR BecoM 0 80 KUIOrpaMMOB, KOTOPBIH MOT HOHAMATBCSA
Ha BHIcOTY 0 2,7 KmmoMerpa. MakCHMAaIbHY AAIBHOCTH MOJETA
(7,5 kmaomerpa) uMena gpannysckas paxera obpasna 1855 r. ama-
verpoM B 120 MmIInMeTpOB.

[Mocae mosABAEHNS HapesHOro Opymus u Ge3OHIMHOTO IOPOXa
sdertrBHOCTD 00HIYHOII INyNIeYHOH AapPTANIEPHA 3HAYATENHHO
npessicuaa dPdexTuBHOCTS GOEBHIX paKer, TJIABHEM 00pazoM
B orHOmIeHUn Merroct: crpennOei. IlosTromy BO BTOpOH mOIO-
puie XI1X Bera parerHHe BoiicKa IoBcIOAy Oblinm TIOCTeeHHO
yIIpa3iHeHH.

B nepsoii nomopure XIX Bera Bepyuryo poas B pasBUTAH pa-
KeTHOTO Aeaa uMena GeccmopHo Goepas parera, OJHAKO OFHOBpe-
MeHHO pakera IpoHHKala # B Apyrme obmactu. B 1806 r. ynamocs
TORHATH ABOrO Gapamka ¢ momMomsbo paxer Ha Boicory 200 Merpos.
Bapamex cnycraaca Ha mapamore. B 1807 r. Gwma mzofperena
cIacaTenbHAsA paKeTa N mepe0poCKA Tpoca Ha Teplamuii Gefcrene
xopaluab, BIOCTENCTBHN NOJYYABIIAA IIMPOKOe PACIHPOCTPAHEHHE
BO MHOTHUX CTpaHax.
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Jlyaume anrsuitckue cnacaTefqbHBle pareTnl obpazua 1862 r.
nepebpacuiBamm Tpoc Ha 270 merpos. Onuaro K. WM. KoxcrantnHo-
BY YAAI0CH YBCAUUMTE AAJBLHOCTL DTHX paker B 11/, pasa. Pakeramu
cucremsl KOHCTAHTHHOBA B NICCTECATHIX IOAAX IIPOILIONO BEKA
Opin cHaOkeHBl cHacaTesdbHble cTaHuuu Bantuiickoro MOpSL.

C 1873 mo 1880 r. moj pyKOBORCTBOM TNOJKOBHHKA 3aBaloB-
crOro Ha HHUKOJZ2eBCKOM IOUIOHe IPOH3BOTHIIMCE OIBITHL ¢ TPEX-
ARAMOBEIMI OCBETUTEILHBIMH PAKETaMH, KOTOpble OLLIN MPHHATHL
HA BOOPY:KeHHEe PYCCKOI apMmH.

B 1886 r. Broonccon n Unypry npomssopuu noi Iapumem uc-
NBHITAHUA PeaKTHBHOM JIORKH. M HTepecHO OTMETHTE yeTpoiicTBO IBH-
ratena. OH COCTOAN U3 ABYX HUIMHIDPOB, B KOTOPHIX IOIEPEMEHHO
CHUATAMOCh TOILIHBO. I1PORYKTH CropaHusa BHIOYCRATUCH B 0COOLIIT
NPUEMHHK, OTKYNla BRIOpACBIBAIKCE B arMocdepy depes CIIeImanb-
HOe OTBEepCTHE, PA3Mepbl KOTOPOIO MOIKHO OBIIO M3MeHATh. Memki-
TAHHA KOHYMJIUCH HEYIAdHo: B30pBadach KaMepa CropaHusd.

B Pocenn npobieMnl pearTHBHOIO JBMAMEHUA M HKOCMEYCCKOTO
MOJIETA CTATW NONYAAPHLL B 3HAYATENBHON Mepe Oaarogapsa 3a-
Me4YaTeJbHbIM TpYAAM M HEYTOMUMOII IIpOIaraHie BbLIAIOHEerocH
yuénoro m wmsoOperarens Houcrantuma Ipyapposmua I{momkos-
croro (1857—1935). B vrom pmesme m3BecTHYI0 POJIL CHIIpATN TAKHE
H. A. Poianr u @. A. llaugep. Haunuan ¢ 1924 r., y wac Bosuu-
KAaT KPYKKHE B o0llecTRa, crapaAmme cefe IEIALI0 MCCIelOBAHUE
3THX BOIIPOCOB.

B 1927 r. rpynnoii nao6perareneii Opra opranusonsana B Mocxk-
Be «llepBasd MemIyHApPOAHAA BLICTABKA 110 MCIKIIAHCTHLIM HyTE-
mecrsuAMy. Hapany ¢ uncro gantacruyecKuMm IpoCKTaMI Ha DTOI
BBICTaBKe OBLIN IPefCTABICHB MHTCPECHBIC MOJIC/IM AllllapaTOB BMe-
¢Te ¢ UX OIUCAHHUEM. _

B 1924 r. I'. O6epr (Pymbinns) nagan paborhl ¢ pakeraMu Ha
AMKoM TonmBe. M3-3a Hegocrarka cpefaers v1u paGorsl Obim 11pe-
KpauleHsl. B pmaneHeiimem paGorhl BO30OHOBHJIMCH LU  YYACTHU
pana uzobperaTeneit, moburesell paKeTHOIO Xeja. JHAYMTENLHBIX
VCIIeXOB JIOCTHIHYTO He GbLiIo.

B 1928 — 1931 rr. B psage erpad GblIM IPOBEIEHL ONLITH 110 IIPU-
MEHEHHO IIOPOXOBLIX H yRUAKOCTHBEIX PAKeT B KAYCCTBC JBUTATENA
AJIA aBTOMOOILIEH, sKeJIe3 HOOPOFRILIX APCeSHH, JIOLOK, caHei U T. [.
3aIyCKaJNCh HOYTOBEIC H BHIGOTHBIC MOPOXOBEIC PAKCTEI.

IMepsmiit pakeronman (1928 r.) npomerex 1,5 kuaomerpa. Heol-
XOJIUMBI PasroH PAKeTOINIaHa OCTAraNca BHOpachlBauueM ero ua
Karanyasthl. B 1930 — 1931 pr. Obir npomsseéH pAjx mOaéTOB Ha
pakxeronzianax. B onHoMm momére yganock HOJHATHCA HA BLICOTY
60 merpos. B npyrom caywae paccrosarme B 1 Kwiomerp OblIO
TOKPBITO B TedeHue 34 cexyHA. Bo Bcex stux mosérax npumens-
JIMCh TIOPOXOBEIE€ PAKeTHI.
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B nocneaywomue ol GOJBIIAHCTBO DKCIEPUMEHTATOPOB B 06-
JACTA PeAKTHBHOTO ABHIKEHIA OKOHYATENLHO IepeuuIo K paboram ¢
paKeTaMm HA KUJKOM TOILIMBe. JTa NMpolseMa BeJIefCcTBHe IOJHOMN
HOBHM3HL M TEXHUYECKOIl CJOKHOCTH HpeNCTaBIAAd HECPABHEHHO
Gosiplilne TPYAHOCTH, YeM pasdpaboTka MOPOXOBHIX PAKeT, HO BMe-
cre ¢ Tem ofemiaza 3HAYATENBHO Gojee WMPOKHE IEepCIeKTHBEL
OnHaKo MHOrMOYHCJISHHBIC ITOMBITRN IIYCKA RUAKOCTHBIX DAKET E
ctparocepy cHAYALA HE YBCHYATNCH YCTEXOM, ~- I OfHA W3 BHI-
NYILeHHBIX pakeT He BEIILIA M3 IIpeflesor Tponocheps.

Tem He MeHee Teoperuyeckas H TNpPakTHueckas pabora Hap
npoGireMaMi PEaKTMBHOIO ABIKCHHA He IpeKpailaiack ¥ IMocTe-
NeHHo Beé Gonee m HGojice YETKO BLIPHCOBBIBAJNCE OTPOMHBIC BO3-
MOKHOCTH TIPMMEHEeHUH DaKer.

' U peitctBUTeIBHO, BTOpAs MIIPOBAS BOITHA IPHUBETa K IIepeaoMy
B pasBHTHH pareTHOro Jexa. llossnianchk pakerHble CHapAAb, pa-
KeTHBC GOMOBI, cfpachiBaeMble N3 CHENUATLHO 06GOPYAOBAHHBIX
¢aMOJIETOR, PEAKTHBHBIE IPOTHBOTAHKOBHIE I'PAHATOMETEL U Jipyrue
peanTHBHbIE GOEBEIe CPEICTBA, YACTO TPUMEHABIINECH Ha IOJIAX
cpamenus. Ocobenno GONBIIYI0 POTH CHITPANN B BOIHE COBETCKHAE
peaRTHBHEEC MUHOMOTH, Toxydmpmme or Goimos Haspanme «Ha-
TIOWAy, DRIJIN OCBOEHEI CAMOJIETHL ¢ PEAKTHBHBLIMU JIBHI'ATENAMHU.
B 1944 r. HeMIb IpAMEHAIM I BAPBAapCcKoro o0cTpena rpaskiaaH-
¢KOro Hacenenus JIOHJOHA M YOKHBIX pPaifioHOB AHrIMEM CHAYaIA
pearTnBHBIe ¢camMoadTe-cHapanby («Day-1y) (cM. cTp. 72), a sareM
parern faabhero geiicrena («@ay-2») (cm. crp. 69).

* ok
*

Heckoabko BecATHOB JeT TOMY HA3a[ IPaKTHYeCKHE JOCTHRe-
HUSI PAKETHOrO JeJIa 3HAYUTETbHO OTepelild TeOPeTHYECKYIo pas-
paboTKy OCHOB peakTnBHOLO IBUAteHNnd. OfHAKO ceitdac OO KeHUe
CHJIBHO M3MEHHJIOCh: MHOKeCTBO HMHTEPECHBIX I OO0OCHOBAHHBIX
TPOEKTOB €l KAST CBOEro TeXHMUYeCKOro ocymecrsieHudA. Ocra-
HOBUMCH KOPOTKO H2 PAasBUTHU TEOPETHMUYECKUX MCCIEOBaHMIL.

B 1736 r. [lammua Bepuymm, panee paborasmmii B Ilerep-
Gypreroii AkajeMnn HAYK, AaJ TGOPHI0 PEAKTHBHOTO JNeiiCcTBUA BO-
nanoit cTpymn. [lBymMa rogamm mosske B cBoéM counnexnu «['mmpo-
JMHAMHKAY OH MPeJIOKNI HCIOJIb30BATh HeTeYeHne BOMbl U3 TPyO
IS TIepeMelefins-MOPCKUX CYMOB. SHaMeHuThil PyCCRuid yuenuii
H. E. Hyroscruit B xompe XIX B. passmia 9Ty TeOpHio, u
g Hacroamee Bpemsa B Coserckom Cowse cyaa, ABHKHMBlE BOLO-
METAMH, TPHMEHFIOTCA HA MEeTKOBOJIHEIX PeKax. '

B 1860 r. K. 1. Koncrautnuos uuraer B IlerepOyprexoit ap-
THIICPUIICKOM aKageMuu. JeKIMH O paKerax, M3JAHHLIC BIIOCJEN-
creum 1o, HazpauueM «( GOeBHIX paKeTaxy. OTH JICKLUH, B KOTO-
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puix K. 1. Koncrantunos, Mexy OpoumM, BHICTYIIAeT IPOTHB MHO-
X IIPeJpacCy/IKOB APTHILIEPUIHCKUX KPYTOB TOTO BPEMEHM, BHI3-
Basm GONbUION WHTepec He TOMHKO B Poccmm, HO W 3a rpaHuIeil.
Ilon rem ke naspammem K. U. Koncrantunos ony6ameoBan mHe-
Ooxpmyo pabGory Tamme B 1856 r.

B 1881 r. mapopmomomeny H. II. Kubambuma B mpoerre,
Ha0pOCAaHHOM B IAPCKOl TIOpEME B LIEPHOJ MEKAY IPHUrOBOPOM I
Ka3HBI0, TAKJKE IPeJJIOKAI PeAKTHBHEIA BHTATENb, KAK CPELCTBO
nepeMenieHns 10 BO3AYyXY. :

B rom 1e1881 r. Kepxose n Cuupc Ba3siiu & Bearbrun narent Ha pa-
KETHBIIL IBATaTe/b, paloTaommii Ha cMecH BOZOPOAA M KHCJIOPOLa,
ROOBIBaeMBIX TYTEM 3IEKTPOJUTHYECKOIO pA3MOMeHUs BOAH. B
9TOM JBUraTeje NPOAYKTH CrOPaHUA BHITEKAOT M3 KaMephl cropa-
HUsA 4epe3d cOIIo ocoboit gopmel. MzoGperatenn ykazand Ha BO3-
MORHOCTH NPHMOHEHUs IPeJJIOKeHHOT0 MMH alllapaTd B KAYeCTBE
ABUTATENA NPAMON peaKIumM JJA HAa3eMHEIX DRUNAKel, AIA JeTa-
TEIBHBIX aNapaToB, JJIfA MOPCKUX CYHOB. '

@. TemBenny B Opounopax, magasubix uM B 1886—1887 rr.
B HKumese, mpeamomma WCHONB30BATH INPAMY0 peAKNUI0 IIpH
HCTEUEHH BOJSAHOrO Iapa [IA JBUKEHWA. HEeJe3HOZOPOMHBIX
COCTABOB, A TAKKe [JIA HepefiBHKeHNA [eTaTeJBHHIX ANNAapaTos.
B ero mpoerrte caemyer oTMeTHTH HpEMEHeHHe MHOTOCTYIIEHYATHIX
HACAMOK-HHKEKTOPOB, NOABUBIINXCA B BaNaJHOEBPONECKUX IIpo-
eKTAaX MHOTO IIO37Ke.

B 1897 r. I1. B. Memepcruii cosgan cTpOiHYIO TEOPHIO MeXaHM-
KH TeJj1a IePEeMEHHOM MACCH, CAMBIM BasKHBIM HPHIOMEHNEM KOTOPOi
ABJIAETCA JIBUJKCHNE PAKeTHl. _

B 1896 r. A. ®énopos B Gpomope «Hosmit mpunnunm 5Bo3-
AYXOINIaBaHUsA, MCKIIOYAIONNI aTMocepy KAk ONOPHYW Cpemy»
HPeIJIOKAI IPUMEHUTh PAKETY [JIA ABUIKEHUS. B IIyCTOTE.

dra Wues MOCHYKHUIA TONYKOM HJfA OONIMPHHIX MCCITETOBAHMI
BHTYy3HacTa peaxTusHOro Aemmenusa K. 9. [[mommosckoro. Opnaxo
K. 9. IlmonkoBcrmit, OTKPHITUA KOTOPOT'O Jeran B OCHOBY COBpe-
MeHHOl TEODHH PeaKTUBHOIO ABHIKEHHUs, MOIIEN [Jajblle, UeM ero
IPeJUICCTBeHHUKN : OH TPEeJITIOKII HCIIOIB30BATh PAKETY JIJIA MeH-
IuIaHeTHHX coobmennit. B cBoeii paGore «lccaenopanme MHpOBEIX
NIpOCTPAHCTB PpPEAaKTUBHEIMEA IpuGopamuy», usmansoit B 1903 r.,
K. 9. TluosxoBcknmit BHBOJUT OCHOBHOE YpaBHeHHe A JBH-
AREHNS DAKeTH, [0 NpaBy IOJyYMBIIee Telleph HA3BAHUE YpABHE-
s [[uonxorckoro. 9ro ypaBHeHHe AAET CBA3L MEKAY PACXOIOM
ABHIRYIIErO 3aps/Ja PAKETH M €8 CKOPOCTBIO B ¢BOGOHOM IIpOCTpAaH-
cTBe IAA MI000ii CKOPOCTH HCTedeHMsA Ia30B W3 PaKeTH. Ba-
HOCTH STOr0 ypaBHEHNA BAKIIYAETCH B TOM, 9TO OHO NAéT BO3-
MOKHOCTB OIIPeJIeJIATH A KamJ0ro KOHKPeTHOTO CIy4as TIaBHEE
XaPaKTEePUCTHKN paKeTbl M BHIACHATH, KaKUe NPOEKTH PAKeTHOIO
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noséTa peaibHEL M Kakdme — HeocymlectBumsl. B vroii me pabore
K. 9. IlmonkoBeKuil M3yUny BePTAKAILUOE U HAKIOHHOE IBUIKE-
HHe paKeThl B IOJ€ TATOTeHHA, KOQEOHUIUEHT MOTe3HOro fAeiiCTBus
paKeTs IpH IIOXBEMe U BIEepBEe B JHTeparype Aal CXeMy pa-
KeThl, paboranineil HA KANKOM TOILINEBE, '

B mypnane «Becranr sosgyxomrasasuay 3a 1911 m 1912 rr.
K. 9. Huonkosckuit onybankosan padory «Mcemenopanne muapo-
BHIX I[POCTPAHCTB PEAKTHBHLIMH IIpHOOPaMH», ABIAIILYIOCH IIPO-
HOIReHHeM OIHOMMEHHON paboTh, manedarannoil B 1903 r. B sroii
Hopoit pabGore K. 9. [{uonkoBCKmMil BHIACHHI YCIOBMA BaIETA
KOCMIYECKOT0 Kopabaa ¢ moBepxHOCTH JI000il IUIaHeTH, W3y4MIL
BIUFHNE CONPOTHBIeHHA arMoc(epnl Ha IONET paKeTHl W pac-
CMOTpEJI BOIPOCH HUTAHWS, ABIXAHNs, NEPerpysKd W OTCYTCTBHA
TA¥ECTA BO BpeMs MOJETa HA KocMudeckoil paxere. B 1914 r.
K. 9. UnoxroBckmii omy6auKoBam HOBOE IIPOROIKEHHE 9TOM pa-
60TE, B KOTOPOM 0N cHOPMYIMPOBAT PAN TEOPEM O PEAKTHBHOM
JIBHH{CHNAN.

Bonpocam moméra B mumposoe mpocrpancrso K. . [{momros-
cruit mocBATAI Takme pabors: «Kocvmmaeckuii kopabasy (1924 r.),
«Hocmmaeckas pawrera (ommitaas moproroska)y (1927 r.), «llemn
spespomiasannsy (1929 r.), «Hocmuueckue pakeTHHle IIOe3mar
(1929 1), «3sesgommasarexsimy (1930 r.), «3pesmomnananmer
(1930 r.), «3sesgoném (1930 r.), «Crapaasl, mpuobperaiomiue Koc-
MHUUecKne ckopoctd Ha cyme ® Bome» (1933 r.) u apyrue. Kpome
toro, B 1926 r. oH. onyOamKoBan [fanbHelillee ITPOROIHICHHE
cBOero KiaaccmuecKoro Tpyfaa «McaegoBanme MEPOBBEIX IPOCTPAHCTE
PeaKTHRHLIMYE TPAGOPAMHEY. ' z

- CBom mMJed peaKTHBHOIO JABHKEHHA B IPUMeHEeHNN K 36MHOMY
n presemuomy Tpancropry H. 9. llmoaxoBcknit passuBa; 10 KOHOA
cBoeit mwuann. B wacraoctu, K. 9. [{uonxoscknii Buepssle yHasall
HA BO3MOJKHOCTH YIPAaBJIEHUA IBMAKEHHEM PAKeTHl MyTéM HmoMele-
HAA DPyJeil B CTPye BEITEKANIUX Ia30B, HA BOBMOMHOCTH NCIONb-
3oBaHmA aTMoc(ephl 3eMiIu [Jif TOPMOMEHHA KOCMHUYECKOil pa-
KeTHl Tpm e¢ Bo3Bpamiennd u3 moméra. OH yKasas Taime, KaK#e
TOIUIABA ABJIAIOTCA CAMBIMA TOAXOAANEME A RATKOCTHOI pa-
kertsl. MHOrme w3 aTUX niell MOXYUYMJIN NPHU3HAHUE COBPEMEHHOI
HAyKN B TexXHUKH, Tak, HanpuMep, ero Hies IOJYpPeaKTHBHOTO
cTparomiana, onybaukosanHaa B 1932 r., yxe nauia cBoé BOIIO-
MEeHue B pPeaKTHBHBIX CaMOJCTAX.

B ¢anractnueckoii nosecrn «Bie semurny, primenmreii 8 1920 r.,
no nagaroii 8 1896 r., K. 9. Ilnonrkoscknii ¢ RCKAIIUTENLHOI IPO-
30PAMBOCTBI) PHCYET HEKOTOphIC KApPTUHH OyAyNHEX MeRIIaHeT-
HpIX TONETOB. B Gojee paHHCH HAYYHO-(AHTACTHYECKOIl IOBECTH
«'péant 0 3emae n mebGey (1895 r.) K. 3. IluoaxoBcKRMil BHABUHYT
U0 MCKYCCTBEHHBIX CIYTHUKOB SeMJu; Ieiecoo0pasHocTh NO-
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CTPOAKM TAKUX CIIYTHHKOB A OyAyILHX MeMRINTAHEOTHHIX MONETOB
ceifvac MpUaHana BCeMH TeepeTHHaMy KocMOHantaxu. B »T1oil me
nopecrn H. 9. lluonkoBckmit NORA3KIBACT, KAK MOMKHO BO Bpallai-
uiefica JaGopatopuy HOJY4HTh PA3THIHBE 10 BEJINYUHE LEperpys-
KA I KK OCYUIECTBHTh MCKYCCTBEHHYIO TAMECTh B MERITAHOTHOM
TIPOCTPAHCTRE. '

Xora mepsele paforsr K. 3. Iluoaxosckoro s obmacTu pa-
reromuasauus otnocates & 1903 r. (uges o peaktmBHOM JeTa-
TEJALHOM annaparte BO3HUKJA Y Hero 3HAa4YUTeabLHO pBHBH.[e —_
B 1883 r.), npusnamme m HeobxomUMyI0 HOAJepKy B pabore
OH Homyuns Toabko mocae Owradpeckoit pesomonun. «Jo pe-
BONIOTIMA  MOA MEYTa He MOTJIa OCYUIeCTBATBCHAY, — IHCAIN
K. 9. lUwoaxoscknit tosapumy Crammny. «...JIunms coserckas
practs u napraa Jlennna — Cranuna oxasanm MHe JelCTBHTENH-
HYI0 HOMOILBY.

Bo ®@pannum wumew uCIHONB30BAHMA JBArATENell NpAMO
peaxuuu sampnnan P. Jlopon (¢ 1907 r.). On mpeminomua npoexts
PAKETHBIX CAMOJETOB, & TAKYKE BOZNYIIHBIX TOpHIeH, ynpanJggeMblxX
Ha PACCTOAHUM ¢ MOMOLIBIO DITCKTPUUECKHX MEXAaHU3MOB M ITPeHA-
BHAYEHHBIX KAl JI/IA BOCHHLIX IeJed, Tak 1 LA HepeOpocKu MOUTH.
st ysesmuaenua  wooduinmentTa Imoae3HOro JCHCTBHA paKkeTHOro
anmapara JlopoH IpefmoKnI IPEMEHNT: PASrOH €ro ¢ MOMOIBIO
SJIEKTPHUECKON KaTanmyabThl. B Kauecrse ropiosero emy npepcra-
BIIIOCEH TeTeco00pasHbIM ITpUMeHeHne »TuiroBoro cmupra. He we-
CJIeJIOBAB B JIOCTATOMHON Mepe BOIpPOGH, OTHOCAIHECH K Koa(du-
IIUeHTY HOJIe3HOI0 JTeiicTBUH pareTHoro annapaTa, OH HellpaBUIIb-
HO WoJIaraj, Iro yyke HpH ckopocTax nopaaka 150 kmiomerpor B
HaC PAKeTHGLIH ABHraTens Mos;cer ObiTh Gosrée peHTAGENLHLIM, 4YeM
JABHUTATeNb BHYTPCHHErO CrODANMA B COMETAHHN ¢ BO3AYINHHIM BHH-
toM. (i Ipyroit cTOPOHLI, OH He0ONEHMI BCeX IPeNMYIIecTB peaK-
THBHOIO [BATATENH, CHATAA, UTO ¢ €ro IIOMONIBI0 MOTYT OHITh HO-
CTHUTHYTHI (2H0pUC-TH He 60.]1}3[]18 TeX, KOTOpLIEe UMeJIn COBpeMeHHHG
eMy CaMOJeThl.

B 1912 r. P. Beno-Ileasrpu srictynua 5 Mapuke ¢ nokaagom, B
KOTOPOM pacCMOTpeJ ¢ TeOPETHYECKOW CTOPOHBI BOBMOKHOCTEL HY-
TemecTBUi Ha IraHersl. HeofXommMo MOguepKHyTh, 9T0 B CBOEM
noxaane Jcro-llersrpn we ymomsamyn wu ommoro cioa o pabo-
tax IuoaKoBCKOTO, K TOMY BPEMEHM YK€ TPUKIK BLICTYIABIIETO
B I€YaTH ¥ NABHICTO MONPOORYI0 TEOPETHHECKYI0 TPAKTOBKY Me-
NJIAHETHHIX NYTeecTBHI,

I. O6epr » ceowx tpynax, majamseix s 1923 —1933 rr.,
IPHBOJAMT PACYETH W PAJ OPATMHANBHEIX NPOCKTOR paKer, Iped-
HA3HAYEHHLIX JUIA MCCJAeAOBAHHA BHICLIMX CJOEB  arMocdeps,
a TaKyKe IPOEKTH KocMuuecknX kopabueii. OfHako caexyer orMe-
TUTH, YTO MHOIME ero BHIBOMH OHIM. yi/ke paHblIe MOJTyYeHbl
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KOHCTAHTHH DIVAPNOBAY
HUOITKOBCHKUMN
(1857—1935)



K. 9. Ilmonrorckum, yro B 1927 r. mpusHas B 4acTHHIX NUCEMAXx
k IuomxoBeromy cam Ofepr.

B 1924 r. YUOMAHABIINICA — BEIIE  COBETCKMI  MHKeHEp
®. A. [augep omybankosan TIPOEKT KOCMUYECKOro Kopabis B BHIC
PEAKTUBHOIO CAMOJIETA; HTOT CAMOJIET MO PAcueTaM aBTOPA MOVIKOH
OB17T JOCTUTHYTH KOCMUYECKOIT CKOPOCTH 1 B IpefiesiaXx aTMOc(epEL.

B 1928 r. H. A. Praun mauaxn unzgasath B Cosercrom Coroze
cOopunk crareil «<MemnmaneTHele coobuieHnsa». B Brmeamnx B re-
yeHMe 9eTHIPEX JIeT TPEX TOMax (JeBATH BHIIYCKAax) oH cobpai dpes-
BBIYAITHO OOIIMpHEIE U pazHOOOpA3HbIl MaTepHas, COCTABIAIOLIMIL
CBOETO pOMia BHUMKJIONENI0 Me)KIUIaHeTHBIX IyTemecrsuit. K co-
ATCHAIO, BTOT MATEPHUAJ HEIOCTATOYHO CUCTEMATH3MPOBAH, M He-
PelAKO MORHO BCTPETHTh B HEM CBEJICHHSA, MMeEIOIIHe JOBOJIBHO OT-
naménnaoe orTHOIIeHMe K npoGiemaM kocMmoHaBTHEH. Ciemyer emgé
ormeruth pabory J0. B. Houppariora «3aBoeBaHne MesRILIaHETHEIX
npocrpanctBy (1930 r.), B KoTOPOIL CiHtaTOE MBIOMKEHHE COUETAETCA
¢ obmaInemM HHTepeCcHenx nueif.

B 1934 r. BeecoosHaa KoH(epeHIUA IO H3YYEHAIO CTPaTOCHepsl
MOCBATHIIA YacTh CBOMX paboT mpobaeMaM BEICOTHEIX paKer.

B 1935 r. cocrosnacs neppaa 8 CCCP roudepenuns mo npume-
HEeHUI0 DAKETHBIX AIIapaTOB JJA HMCCIEIOBAHNA cTparocepsl.



COBPEMEHHOE H BYJIYHIEE IPHMEHEHHE PAKETBHI
B NPEJIEJAX 3EMJIH

HOpoxoaue paKeTH dHalle BCero NMpUMEHAITCHA ANA Iepebpockn
pasphHBHOIC MM CBeTAllero cHapsajaa. BocniaMeneHwe pakeTHOro
3apAAa IPOM3BOJMTCA ¢ MOMOINEI0 3amana. [[aa pakeTHOro 3apsAfma
OOHYHO IPHMEHAKT IIOPOX, 3alPeCCOBAHHEI B KapPTOHHYI MM
MeTaJINYEeCKYI0 THIb3Y.

VYceropeHHe paKersl 3aBHCUT OT COCTABA ITOPOXA M OT BEJINMIHHE
.TOpALeil MOBEePXHOCTH 3apAfa. Beanunmna yckopeuna ofsiuno Gpi-
BaeT NOPHAKA HeCKOABKUX COTEH METPOB B CERYHJY 32 CeKYHRY.

Ecan 3apAfx BHIIONHEH B BHJAE CILIOIIHOIO IJMJNHApA, TO Iope-
HHe NPOMCXONUT JHIIL HA TOpue, o0pamEéHHOM K COILULY, W PAaCcXOJ
razoB B eIHHUIY BpeMeHM OCTaeTCA NMOCTOAHHHIM M CpPARHHTENBHO
HeGonpmuM. JHoraa B 3apafe memalT UMIMHAPUYECKHUI MW KO-
HUYECKHII KAHAJ, ¥ TOrJa NOBEPXHOCTh TOPEHNA BCE BpeMdA YBeIH-
YNBAETCH, BCIEJCTBAE Yero Pacxof rasoB B eIUHANY BpeMeHH IIO-
CTEIIeHHO BO3PACTAET, M YBeIWYeHMEe CKOPOCTH PAaKeTH IPOMCXONAT
6ricTpee.

s obecneyeHud YCTOMYMBOCTM paKeTH B MOjéTe OORYHO Ipn-
MeHAI0T cTabHIN3aTOp B BHJE HECKONBKUX IIJIABHWKOB, IPHKpeI-
JEHHBIX K XBOCTOBOM 9YacTH KOpHyca.

B HacroAllee BpeMs M3IOTOBIANTCA IOPOXOBHIE PAKETH BECOM
B COTHH KHJIOIPAMMOR, JAlOl[Ae TATY B HOCKOJBKO TOHH.

ITopoxoBEle pakeTel NPMMEHAIOTCA B CaMBEIX Pa3HOOGPa3HEIX
obmacTax. :

QejiepBepoynble W CHTHAJBHBEIE DPAKETH HACTOABKO IIHPOKO
M3BECTHBI, YTO HA HWX Mbl He OyJeM OCTaHABIWBATBLCA.

OcBeTHTEAbHbE PAKETHl HPUMEHANTCA AJIA OCBELEHUA MeCTHO-
CTH; OHV HECYT B KadecTBe IIOJIE3HOTO Fpy3a 3apAf CIIEIHAILHOrO
cOCTaBa, AAMAN NpH BOCIUIAMEHEHNM MOIIHEIA MCTOYHHK CBETa.
Taxoit sapap (faxen) o6pI9HO NpHMBA3HIBAaeTCH K TNapailioTy; 3TO
3aMEJUIAET CKOPOCTH TalleHMA W, CAeJOBATENBHO, YBeIMYMBAeT
JNIATEeNLHOCTh OCBEIIeHHA, KOTOPasa JOXOMUT IO HECKOJIBKMX MHHYT.
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B nacrosiee BpeMs CYLECTBYIOT paKeTHl ¢ CHJIOLN cBeTa B IBa MAJ-
auoHa (u Oodbuie) cBedeil, OCBeMIAIOMAE MECTHOCThL IJIOMANBIO
B HECKOJBHO HKBaJpaTHHX KUJIOMETpOB.

CurHaJbHbIe M OCBETATENbHEIE PAKETEH HAXONAT 0COGSHHO MIMpO-
KOe NpHMeHeHne Ha BOWHe.

Bo BpeMs BTOpOil MHpOBOIl BOIHL IOJYYHIW OYeHb HIAPOKOE
npuMeHeHHe pAKeTHble MHHEI ¢ MOPOXOBBIM JIBMKYLIAM 33pAIOM.
Taxue MuHB OOBIYMHO BHIOPAcHIBAIOTCA M3 MHOTOCTBOMBHEIX MHHO-
METOB, YCTAHOBJIEHHBIX HA KOJECHBEIX JgaderaX, TpYy30BHKaX, TaH-
Kax, OpOHHPOBAHHEIX TPAHCTIOPTEPAX WMIN HENOABHAKHEIX CTaH-
Kax, a Tarke Ha cyaHax. CHIOi OrHs 1 GOJNBIIONH MAaHEeBPEHHOCTHIO
ocobenHo ornuunack B Bennkoit OTeyecTBeHHON BOiiHE COBETCKHE
rBapjeiickue MUHOMETH, TAK Ha3biBaeMble «Harommy.

MMoaBuanch Tarmke IIPOTMBOTAHKOBEIG pYsKbfA, BHIIYCKaMue
mebompIION cHapAA-pakery. Takme pysba Ipu Gompmoit apdex-
TUBHOCTH OTIAYAITCA MCKIOYATENBHOI IErKOCTBW: Nias Iiepe-
HOCKHM PY#bsil M. ero OGCHyKWBAHUA JOCTATOYHO ONHOTO-ABYX de-
JIOBEK. ’

Kax nspectHo, Ipu BEICTpeNIe M3 OPYAHS IPOMCXONAT OTAAYA:
OpYAMe WJIM TONBKO €ro CTBOJ OTKaThBaeTcA Hasam. Ecam opynue
YCTAHOBJIEHO HA CAMOIETe, TO MOJYIaeMbIil IIpH BEICTpENe TOMYOK
HapymmaeT pasHOBecHe camoméra. Hpome TOro, aprusuiepmiickme
OpYA®A HOBOJBHO THAKETbl. JTO NPUBEJIO K IOABICHUIO AaBUAIMOH-
HOIf pakerTHOil apruiIepuu, He obmajapollell yKa3aHHBIME BBHIIIE
HeAOCTaTKAMH. B caMoM Jere, OpyAMA AJIA CTpeabObl pAKETHHIMM
CHapAjaMH 3HAYATEIBHO Jierde OOBIYHBIX OpYyAHMii, TAK KaK OHU JOJ-
JKEE TOJBKO HAIPABHTH PAKETY B HY#KHOM HANDABICHHU.

Emgé go mavama Bropoil MUPORBOi BOMHEI B BOGHHOI IMTepaType
VKABHIBATOCH HA [eaeco00pasHOCTh IPUMEHeHHA HA CaMOJETax
pearTHBHBIX GOMO, y KOTOPEIX MODOXOBOi paKeTHHI 3apsn c006-
mAaeT UM JOMNOJHHUTENBHYIO CKOPOCTh. JTO TO3BOJNAET 3HAUMTENBHO
HOBHCHTH HpoGuBHOE Aeiictsue GomOB n eé merwocth. Merpebure-
am,” cHAOREHHEE YCTAHOBKAMH [JIA METaHUS paKer, IMPOKO IpH-
MEHAINCH B IIOCHefHeil BoliHe.

B aBuanun mopoXoBke paKeTs NPUMEHAIOTCA WHOTAA s ofrer-
YeHNA B3JETA TAMKEJBIX CAMOJETOB M OJA COKpAalleHWA NJIMHBI HX
npoGera mpu mocanke. Kpome 1oro, mpm BaaméTe CaMOJETOB ¢ Ia-
ay6sl cyAOB UpuOeralT K KAaTallyJabTaM, y KOTOPHIX TeJexa, He-
CYIad caMoJéT, WHOT/A IPUBOJATCA B ABMKeHME IIOPOXOBHIMM Pa-
reramn. Ha HeroTOpHIX McTpeOUTeNAX pEeARTHBHBIN IOPOXOBOMH
HNBHrATEIE CIYKAT A YBEIUUIeHNA CKOPOCTU B HYKHEI MOMEHT.
Brum IpefiioskeHna HCTOMb30BATH [IOPOXOBEIe PAKeTH B Ka9ecTBe
BCIOMOTATeABHOTO JBHATATENA HA CAMOJETe B CIOyuae MOTEPH UM
CKOPOCTH, & TAKMKE JIA yMeHBIIOHMs CKODPOCTH NafeHHWsA B CJIY-
Yae aBapum. ‘
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CnacaTeapHbBle paKeTh, Kak yme OBUIO0 CKa3aHO BhlIe, NpH-
MeHATCA Aas mepeGpockn tpoca ¢ KopaGaa Ha Geper mian ofpat-
Ho. Taxme parersl HecyT ¢ cODOM KOHEL TOHROIO TPOCA, KOTOPHL,
momaB Ha Kopabib, MO3BOJNAET HOATAHYTH K Kopabmio Goxee TOxI-
CTHIf KAHAT, JOCTATOYHO IPOYHHIL NJIA OCYIIECTBIeHN A CBA3M . TepIf-
mero GepcrBue Kopabna ¢ Geperom. [lanpHOCTH HOMETA MOKOOHEIX
paKeT COCTABIAET OKOJO OFHOIO KHIOMETpA.

IlpoTnBorpafHse TOPOXOBEE PAKETH NPUMEHAIOTCA FAJA IPERo-
XpaHeHNd MPOTHB BEIIAJEHUS rpafa. X OTA HOJe3HOe JeliCTBHe STUX
paKeT COMHUTEILHO, TeM He MeHee B HEKOTODHIX CTpaHAX OHH Ipu-

MEHAKTCA OYeHb HINpPOKO.
* Kk
*

B nacroAmee BpemA oYeHp LIMPOKOE pacHpoCTpaHEHWe IIOIY-
9MIIH KEJTKOCTHBIE pakeTel. B pAge caydaes MRUIKOCTHEIE PAKETHL
BEITECHAT HOPOXOBHe. yHUAKOCTHHIE PAKETH, HECMOTpA Ha 3HA-
YHTENBHYIO CJIOMHOCTh CBOEr0 YCTpOiicTBA, 06aapgaior mepep IOpo-
XOBLIMU PAKeTaMH PANOM 3HAYMTENbHHIX HPEeMMYLIEeCTB, KOTOPHE
HO3BONAIOT UM B3JIeTATH HA HEM3MepHMO OOJBIIYI0 BHICOTY, WeM
NOPOXOBHIM.

Bo Bpems B'ropnﬁ MHUPOBOIT BOWHBI THTAEPOBIH BAapBAPCKH
ofcTpenuBanu MmpHoe HaceleHMe JIoHKoHa [NAnBHOOOHHEIMY
peaKTHBHEIME cHapagamm «@ay-2». OTH cHapAXH, KaAB u3
KOTOPHIX ORI cHaGMKEH KAAKOCTHO-PEAKTHBHEIM I BArATEIIEM, UMEIA
pajmyc AeHCTBHA, BO MHOIO pa3 NPeBHIUAIMANR JalbHOCTH TI0-
néTa apTUNIepmiicknX CcHApAKOB; oM Nponerama 270—300 ruamo-
MeTpoB, IMOAHHMAACh OpH 9TOM Ha BhcoTy cBmme 100 Kummomer-
pos. Cuapsan «®ay-2» mMesn B BHIUMHY okOxMO 14 MeTpoB, a B HO-
nepeudanke — o 1,65 merpa. Ilpum mHagansHoM Bece B 12 rouH,
n3 KoTopex 8,9 TOoHHH npuxogmiock Ha Tomsmeo m 1 Tomma —
Ha B3PHIBUATHE Bemlecrsa Goesoro sapsja, cuapam «Pay-2» pas-
BUBAJ TATY OKOJIO 25 TOHH B TeueHne 65 cexynu.

B nocneguee Bpema B CIIA npomssomATcs ONBITH IpHMeHe-
nusa cHapapo «Qay-2» MIA HMCCIHCHOBAHMA BHCOKMX CHIOEB aT-
mocepnt (em. crp. 16). Ilpm BeprmkanbHOM 3anycke CHApsHI
«@ay-2» nopmuMalTca Ha BeCOTY mourm B 200 KmaOMeTpoB.

Hawubomee BaskmoOil 06IacThi0 NPHMEHEHUA FRUAKOCTHBIX paKer,
BepHee RUIKOCTHHIX pEeaKTMBHBIX ABHTaTeNel, B HACTOALIEE BPEMsA
ABJIACTCA pﬁaI{T]{lBHRH aBHanud. PaHBIHe aedaanch IIOIIBITKU HI)H—
MeHeHuA B aBMAL[AM IIOPOXOBBLIX PeaKTHBHEHIX jgeurarteneii. Ognaro
Ha7IBHOCTH MOJETA, & TAKMAE IOTONOK IOPOXOBHIX PEAKTHBHEIX CaMo-
76TOB HONYYAIUCH MAIEIMH.

Mempy Tem, TOMBKO B BHICOKMX CJ0AX aTMocepsl m BHe e
PEaKTHBHHIA JBUIAaTETs MOMKET OPOABUTH CBOH 3aMEYATEILHELE
NPEeAMYIIecTBd 110 CPSBHEHMIO ¢ JBHIATEIAMH APYLOro poja.
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Ias toro urolul IOHATH, IOYEMY COBDEMEHHAS aBUAIMAA CTPE-
MuTCH B cTpaTtochepy, mouwemy Beé Goabimee u 0omblIee pasBuTie
NOMyYaeT peakTHBHLIN IBHTATENb, HeOGXOMUMO PacCMOTDETh HEKO-
TOpHE TeXHUUCCKHE BOTPOCHL.

[Mpu MOCTOAHHOI Tsire CKOPOCTH JIETATENBHOTO ALIApaTa yBe-
JMUMBAETCA ¢ BEICOTOH Oiarojapsa yMeHBIIeHWI0 NIOTHOCTH BO3LY-
xa. Anmapar, MMeKINuii BOIM3H MOBEPXHOCTH 3eMIM CKOpPOCTh B
360 wmaomerpoB B uac, Ha Bhicore 40 EmIOMeTpor Oymer mMeTh
cxopocrs B 1200 RHIOMCTPOB B 4ac, a Ha BEICOTE 49 KMIOMETPOB —
cxopoers B 1600 rmmomerpos B wac. Orcioga IOHATHLL IpenMy-
mecTBa IIOJMETOB HA OONBUIMX BHICOTAX.

Tl wmenoas3opanns  OOBLYHOIO apMalUONHOTO MOTOpA Ha
crparocepHOM camoséTe (Ha crpaToIuiane) HeODXOAMMO IpHMe-
HATL CIeNUAadbHbLeC HAHETATEIN A CHKATHH  BOBIYXA, BCACH-
pacvMoro B Mortop. Opnaxo odderTnEHOe HATHETAHUE BOIMOHHO
TONBKO Ha BEICOTAX He cemine 9—12 xmmomerpos. Hpome Toro,
Ha GOMBUINX BBEICGTAX TATA OOLIYHON BHHTOMOTODIOH I'PYIIILL CHIb-
HO YMEHBIIAEeTCH, MEKAY TeM Kap TArd PeaKkTHUBHOrO JABUIATeNd
0CTACTCA © YVBONNUEIWEM BLICOTHI HEH3MEHNoif, a B HCKOTOPBIX
CAYUAAX HazKe yBeIMunBacTcs.

VMEeHHO DTHM CBOHCTBOM PEAKTHBHOTO JBUraTesns W O0BACHA-
JOTCST MHPOKUE TepPCTIeKTHBL ero IpUMEHENHs B apuanuu. 3ame-
THM, OJHAKO, YTO peaKTABHBIE CAMOJETH (pPAKETOIIAHEI), He
HMeIKe BO3MVIIHOrO BHHTA, 1elecoo0padHbl TOMBKO IpH YCIO0-
BHM OugHBH GONBIIMX CKOPOCTEH HOJETa W MPH YCIOBUH HCIOIb-
30BAHUA TOIIHBA, [Ja0Mero OOJbIIYID CKOPOGTh WCTEYeHAS BBI-
6paceiBaeMoif cTpym.

HanomuuMm emg, 9to BCe METeOpOTOTHUYCCKME FBJAEHUT padbi-
rpHIBAlOTCH B Tpomoc(epe; IOITOMY TOAET CAMOJCTA B CTPATO-
chepe we Oyjer 3aBHCeTh OT METEOPONOTHICCKHX YCIOBHiL. JTO
O0CTOATEABCTBO MMEET OIPOMHOE 3HAuYeHue JIS peryJspHOCTH 1
6e30TACIIOCTH BOBAYLIHLIX COOOLTeHMIT.

* _ k
*

Camoaérol, ofopyAOBaNHble HHULKOCTHEIME PEAKTUBHLIMA JIBH-
raTeIfAMH, MOTYT PasBHBATh IPOMajHbie CKOPOCTH, OJIHAKO pajguyc
ux peiicTBUS OdeHb HeBeanK. [IpMuMHa TAKOTO MOJIOZKCHUA 3aKJII0-
qAeTCA B TOM, UTO AJA NHTAHMH SKUIKOCTHOTO PEAKTUBHOIO JBU-
raTejas HeoGXONNMO UMETh He TOJBKO 3allac TOpoYero, Ho emé
GOMBIIAIL 3aac OKHCAUTENAS. JTO NPUBOAUT K TOMy, uto obmee
KOJAMYECTBO TOILIMBA, KOTOPOE B COCTOAHMN IIOAHATH CaMOJET,
0GOPYMOBAMMLIT JKUAKOCTHHIM PEAKTHBHBIM [BAraTexem, obecie-
YURACT MOJOT TOJBKO B TeUeHHe HelpoAOJIANTeILHOTO IpoMe-
JRyTKA BpeMeHH. [[09TOMY FKMJKOCTHBIC DCAKTHBHEIC JIBHIATEIH
HAUITH I[PUMEHCHHE TOJBKO B MCTPeOMTENBHON aBHaLud.
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Puc. 20. Boszyuino-peakTUBHBI IBUTATeds. ATMocepHEN BOBIYX HATHETAeTCA Typlho-

KOMIpPECCOpOM / B Hamepy CPODaHMA 4, B KOTOPYIO NPH TOMOMM Hacoca 2 [0A3ETCA

ONHOBpEMEeHHO W ropiovee. OO6pasoBaBuiMecAd TCasbl NIPHBOIAT DO NpajleHlie rasoBylo

TypOuHY &, BPAMAKMYK TYpOOKOMOpeCcop, M B8aTeM BHIDEIBAKTCA HAPYHY, TONHAR
caMoJIsT BHEpEIT.

Mesxny TeM, seMHasm arMocepa CONEPHUT HEOrPAHUYEHHOe
KOJNTecTBO ORMCauTens — Kucaopopa. Ilostomy 1pn nmojeTax
B armocPepe Hambosee BEIPOJHBHIM ABIAETCHA TAKOM THII peax-
THBHOTO ABHUIATEAHA, KOTOpHIY 103BOMMA OBl C/KUTATH JRUAKOE
ropiodee Ipu IOMOUIE KHCIOPOAA BO3AYXa. ITO IPUBENO K
CO3NAHMI0 BOBAYMIHO-peakTuBHOro psurarens. Cxemaruveckuit
BHJl ONHON M3 KOHCTPYKUmiT Taxoro pasurareasd uzobpamcH Ha
puc. 20.

Armoc(epHBEIf BOBAYX 3aCACHBAETCA B [BUTaTeab M 3[eCh
C/RMMAeTCA IIpH IOMOINM MOI(HOTO KoMmpeccopa 7. Hacoc 2 mopaér
ropiovee gepes (OpeyHKN 3 B Kamepy cropanus 4, rfe roprodee
CMeIIMBAaeTCA cO CRATHIM BosgyxoM M cropaer. OGpasywomueca
rassl IPUBOAAT BO BpallleHue rasosyio TYpOHHY § m M3Bepraiorcd
B atvocdepy depes comno 6. [as peryaupoBanusi HCTeYeHHEM
ra3oB GIUYMHT KOHYC 7/, IepeMeniaeMblfi Ipu IOMOMIM Mexa-
unava 8. Ilpn B3mére KOMIpeccop IPUBONUTCA BO BpalleHue NpH
IOMOIIM IYCKOBOIO arperara 9, B [JadbHeiIeM BpalieHne KOM-
npeccopa obecmeuusaerca rasosoit TypOumoff. Obwmuska 10
BO3/IYIIHO-PEAKTHBHOTO ABUraTens umeer yroboobreraemyio opuy.

ITpuMeHeHNe BO3AYIIHO-PEAKTHBHOIO IBNUIATENA 3HATUTENLHO
yBeIMINBAeT AAIbHOCTE moaéra camoméra. B macrosmee spems
MHOTHME IIaCCayRUpCRHe CaMoIeTsl, COBEPUIAIONNE TPAaHCATIAH-
rTaveckne Moaérsl, 000PYHNOBAHEL BO3AYUIHO-DEAKTHBHHEIMU IBH-
rateqsamu. Taxkpme ABurartesad 00JaaioT el OfAHHM CYILeCTBeHHLIM
IpPeNMyLUIeCTBOM TI0 CPaBHeHHMI0 C FRUAKOCTHO-PeAKTHBHBIMHI J(BU-
raTeaAaMU: OHU B3HAUUTEJBHO IOHHMKAIOT TY I'PAHANY CHOpOCTef,
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HAUAHAA ¢ KOTOPOH peaKTHBHBIA camouéT craHoBuTcs Gonee BbI-
IOJHEIM, YeM OCBIUHBIH BHHTOMOTOpHBI camonér. Tak, Halpumep,
A YIHOMAHYTHIX BbiHle TPaHCATIAHTHYECKMX pPEaKTHBHBLIX CaMo-
A6TOB PHOHOMUYHAH Kpelicepckasd CKOpOCTh HONETa COCTABIAET
orxoso 600 kmiroMerpoB B uac.

Jlerawmue domOLl «®ay-1», Koropble HeMIBl IIPUMEHANHM BO
BpeMA BTOPO# MmpoBoii Boitmel Ams obcrpema Jlompona, mpen-
cTaBIAaE co0ofl He 9TO MHOe, KAK ABTOMATHYUCCKH YIPABIAEMbIC
cAMOJIETH, cHa0MEHHBe BO3MYIIHO-PEAKTUBHLIM JBHIaTENIEM NYJb-
cupywontero tuma (cM. crp. 80). Taxne caMoaértnl-cHApAALl lLepe-
OpacElBaIN OAHY TOHHY B3pPBIBUATOrO BELIECTBA HA pPACCTOAHHE
no 260 xmnomerpos.

B cBoé Bpems paus YCTAHOBJICHUSA PEKOPAOB CKOPOCTH HpUMe-
HAJIMCH aBTOMOOMIN, CHaO;KEHHBIe NOPOXOBBIMI M HKHIKOCTHBIMA
peakTHBHBIME JiBuTatexaMu. [{mda oOHYHBIX Ijeseit Takme aBTO-
MOOMIIM JIMIIEHLI BCAKOTO OyAyIero, Tak KaK IPH CKOPOCTAX,
HOCTYIIHBIX JJIA KOJECHOIO HA3€MHOIO TPAHCIOPTA, TOIJHMBO B
IOPOXOBOM M KEJKOCTHOM pPEaKTHBHOM JIBHIrarTele HCIOJIb3yeTcs
odeHb Hea(PeKTHBHO, I IOBTOMY pPaAUyC AeUCTBUA pPeaKTUBHOIO
aBTOMOGMIA MOaydYaercs HUYTORHBIM. OJHAKO NpUMEeHEeHUe BO3-
AYLIHO-PEAKTHBHOTO JIBATaTeJs HA aBTOMOOMIIE MOKET OKa3aThCH
BrOTHe peHTabeabHbIM. UTO ke KACAETCA YCTAHOBIGHHA DEROPHA
CKOpPOCTH, TO TOHOYHBIH aBTOMOOMAB, CHAOKEHHHI BOB/YIIHO-
PeaKTHBHLIM JIBUTaTeseM, 0e3yCIOBHO IIepeKpOeT BCe GYIeCTBYIO-
e PeKOpAH MJA HA3eMHOIO TPaHCIOpPTA.

Cropoctn, BO3MOMKHBIe AJA KOJECHOIO TpPaHCIOPTA, OIpaHu-
49eHbl NpOYHOCTRI0 Kouéc. Ilpm ovens Goublioit ckopocru, T. e.
OpH O4YeHb GoubIIOM umcae 05OpPOTOB KOJEC, OHM MOTYT paso-
PBATBCA HOJ JecTBMeM IeHTPOOEKHON CHJIEL. OTHM HEICCTATKOM
He o6;amaoT HajABOLHEIe cyAa — ramccepbl. [JlaA HEX Momer
OKAa3aThCA PEHTA0EIBHHIM HPUMEHEHHE H KHUIKOCTHHIX PeaKTHBHBIX
ABHrartenei.

CymecTByIOT TPOEKRTHl M HA3EMHOIO GECKOMECHOIO TdeCl’]’OpTa
AJA ABHKEHHA KOTOPOIO MOJSHBI OBITH YCTPOEHB CIELUATIbHLIC
oyra. K. 9. llnoaxosckuii npefnoxua cosgapath Memay Gecko-
 JTECHBIM BAaroHOM W TOBePXHOCTRIO IMYTH CBOEIO POLA BOBUYIIHYH
NOAYIIKY IyTéM HarmeTaHus Bosnyxa. Tawoil c1mocob upukeHUud
HpecTaBIACT WHTepec M [AA lejeil KOCMMYECKOro ToJeTa —
OH 103BOJNT COOOMNUTH O4eHb OO0JIbIIOI Pas3roH  KOCMNYECKOM
paxere IpU MeRbIlleil 3arparte 3allaca TOLJINBA, B3STOO PAKeTOIL.

* ok
*

W3 ckazagHOIo Ha NpelHAYIUX CTPAHULAX MEL 3HAEM, YTO JJIH
HePEeABMIKEHNAA B BRHICOKMX CJOAX aTMoceprl CaMBIM TOIXOQANAM
CPEeACTBOM  FABIACTCA CAMOJOT ¢ BO3AYILHO-PEAKTHBHEIM JBHIO-
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renreM. CKopocTn mopAfika OMHON THCAYA KATOMETPOE B 4ac HOCTHA-
raiTCcA B HACTOALIEe BpeMA MMEHHO Ha TaKux camosaérax. OpHaxo
u B cTparocpepe CKOPOCTH NEpeBUKEHMA OTPAHNUMBAETCA COIPO-
THBJIGHHEM BO3fyxa. BosHukaer Bompoc, MosHO am Gyfer B Ipe-
Aenax aTMOc(ephl YBEJIMTIATH MAKCHMANBHYI0 HOCTHIHYTYIO Ceii-
4ac CKOpOCTh IIOJIETA PEAKTHBHOIO CAMOJIETA B TpU-YeThipe pa-
3a? [loka Ha BTOT BONPOC €UIE HETAL3A JATh OTIpelleJIEHHOTO OT-
Bera. Ho 3aro co Bceil yBepeHHOCTBIO MOMKHO YTBEPHAATH, UTO
Ha BBICOTe HECKOJBKAX COTEH KHJIOMETPOB HaJl 3eMHON IOBepX-
HOCTBIO, T. €. BHe IPeled0B CKOMBKO-HHOYAB OI[YTHMOM AaTMO-
cepbl, CKOPOCTH FRUAKOCTHO-PEAKTUBHOIO JIETATCABHOTO amma-
pata Momer ObTh AOBeleHA [0 WECATKOB THICAY KUJIOMETPOB
B Hac,

Taroif JerarexbHBI anmapar goikeH OHTH OCYIUIECTBIEH,
OYeBUAHO, B Bmje OeCKPEUION pakKeTsl, HMelleli pasMepH,
JOCTATOYHBIE NJIA HOMellleHnsd OOJBOIOrO 3alaca TOILNIMBA H A
naccamupos. Tommmeo Oyaer HeoOXOAEMO TOJBKO IIPH B3JIETE
nag coo0IeHAs pakxeTe Neo0XOAUMON CKOPOCTH, IOCTE HOCTHHE-
HUA KOTOpOii peakTMBHEII ABHraTeNb YKe He HYEH, TAK KaK
manpime pakera Oyder ABHIATHCA 1[I0 WMHEPHHEA, CHAYAAA MOfi-
HEMAfACh, & BaTeéM IOCTENEHHO OIYCKAACh IION BIHAHUEOM CHJIIE
OpUTAMEHNA 3eMian. [laA TOpMOMeHUA paKeTH NpU IIpH3eM- .
JNeHNA MOHO GydeT MCIOJB30BATH, HNOBHUAEMOMY, COIPOTHBICHHE
BO3AYXA. o

O nepcnexTMBaX, KOTOPHEe CYJNT IpEMeHeHHe TAKMX Tacca-
AUDPCKUX PAKeT, MOMKHO CYAUTL IO TOMY, 9T0 [ Iepemxéra u3
Mocksa B0 Bmamusocrok morpeGyercss Bcero owosmo f, waca, a
bifs: nepené'ra C CeBepHom nonoca Ha IOMHRU HOII0C — OKOJIO
8/, uaca (pmc. 21).

Paseutne coBpeMeHHON TEXHUKHM IIO3BOJAOT HAHeAThCH, YTO
OCYIUECTBICHAE TAKHX CBEPXCKOPOCTHHIX IOJETOB ABJACTCA HCIOM
Hepanéxoro Oymymero (puc. 22).

Banér gemoBexa Ha pakere BIIOJHE BO3MOJKEH, TAR KAk Iepe-
rpyska Bo BpeMma paboTel ABuraTens He OyAeT IpPeBBINATH Ty
rpaHAny, KOTopasa Moker OniTh 6e30mMacHO NepeHeceHa HATPeHN-
POBAHHEIM OpraHH3MoM. JININes Ipu cOycKe pakeTHl TOHALOOATCH
CIIenUasbHLI® MEepONPUATHA JIA obecHedeHHA  MOCTEIEHHOLO
Topmossenns. BepoarHo, meaecooGpasuo Gyfaer cosepmiaTh Imo-
cafKy Ha NJIaHEpylomeM mojére. Tawoil npuéM B OYeHb 3HA-
YATENBHOR Mepe yBeJUYAT AATBHOCTEH TIOJETa PAKeTH U, Kpome
TOrO, TO3BOJUT YMEHLUIINTh HAYAIBHYI0 CKOPOCTE DPAKETH. OTO
MOTHOCTBI0 ONPABJAGT HEKOTOPYI0 IOTepl0 BPEMEHH, CBA3AHHYIO
¢ IJIAHADYIOMINM CITYCKOM.

Jas Toro uToOB M3 MecTa CTapTa MMEeTh BO3MOMSHOCTH HOCTHYE
ai060it TOUKHM Hallell IJIaHEeTH, pajguyc JmeficTBHA NacCamMpPCKOii
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Puc. 21. PaxeTHsle MepesdTs Ha 3emie. LA nepenéra ¢ CesepHoro noawca Ha IOmusik
noTpebyercA nMpuOIUSNTENLHO TDPU YETBEPTU 9Yaca.

paKeThl HOJHeH OLITh paBEeH, OYEBMIIHO, TOJOBHHE MJMHEL 3€MHOM
OKPYKHOCTH.

OnHako, B3IVIAHYE HA KAapTy CeBepHOrO IOJYMIIApHA, MOi-
HO cpasy 3aMeTMTh, 4TO Ipu crapre ud Espomm B GoapmmuCTBE
caydaes Gyfer BIOJNHE NOCTATOYHO paKeTsl ¢ PagMycoM peficT-
BUS, PABHBIM BCErO JNIIb UeTBEPTH 3eMHOi oKpymHuocra. (B mocs-
raemywo miromaas Bxomar: Espoma, Asma, Adpuxa, Cesepuas
Amepura, cesepo-Bocrounnlit Geper IOmmont Amepnku u Hexoro-
phle ApYrde MecTa 3eMHOTO IIapa.)

TpaekTopun GECRPHIIEX MACCAMRUPCKIX paKeT OyAyT Ipencras-
AATH c06010 LyryW Hiauncop, TeM Ooxee Gamskue K Ayre Kpyra,
yeM GOJbIIE PACCTOHHUE MEMRAY ToukaMn Baméra u nocagru. Ilo
Mepe foAbEMa IT0 WHepHHH (T. €. ¢ BHRIIYEHHbIM IBUaTeIeM) CKO-
pocTh paKerhl GymeT MOCTeeHHO yMeHbIIAaThes. ¥ HOTOIKA BTO
YMeHblIeHIe MoeT cocTasuts 710 30%, MakcuMaibHO AOCTHTHYTOH
ckopoctn. [Ipn mageHumu ckopocTh Oyher ONATH BOBPACTATh.

C roukm 3speHus ObICTPOTH COOOIIEHHA BCerfa BLITOMIHO C€O-
pepliatTh Iependt Oes NpOMesmyTOYHEIX Tocamor. OpgHako ¢ Tod-
KN 3peHUA 9SKOHOMMHE TOIUIHBA B HEKOTOPHIX ciay4aax Oyner
BhIOJHEe TepeIeT ¢ I[IPOMEMYTOYHEIMEM Tmocagkamm (puc. 23).
B ocHosmoM »T10 Oymer B3aBUCeTh OT KadecTBa IIPUMEHAEMOTO
TomMBa; NpH GOJBUINX CKOPOCTAX WCTeYeHHSI TIAa30B pPACXON
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Puce. 22, Bag#ét TpéxceTyneRyaToil pakeTs, OTNpaBAAOIIEACA B JaJNbHU NependT.

TOIJIUBA HA KHJOMETp IIyTH TeM MeHBIIe, YCM JAJblie TOYKA
Ommskaitineil nocagxu. cam ke CKOpPOCTh MCTEUEHHA TIa30B
CPABHUTENBHO HeGOTBIIAA, TO PACXON TOIVIMBA IONYYAETCH MU-
HUMAJbHBIM JJIS CPABHUTEIBHO HeDOJBUIIAX PACCTOAHUIT MEemAy
TOUKAMM B3J6Ta M TTOCHJKU.

Mosrer HOKa3aThCA HEACHRM, TOUeMY 0eCK PhIZIAs IacCcauperas
paKeTa MOJHHA JeTeTh HC Ha HOCTOSIIHOIT BHGOTe ¢ TIOCTOAHHOI CKO-
POCTBIO, & Ha IIepeMeHHOIl BLICOTe ¢ IepeMeIofi ckopocTsio. Honeu-
HO, MOGKHO OLII0 Obl TIOCTPORTE TAKYIO PaKeTy, KOTOpas MNOAHANACH
6Ll BBIIIE CROJLKO-HUOYAb INIOTHBIX CJIOEB arMocdephl (IJIA OCBO-
GoskIeHns OT CONpPOTHBICHHA BO3JAYXA) W 3AeCh JeTeja Iapaj-
JICTBHO 3EMHOIT IOBEPXHOCTH ¢ IIOGTOAHHOM CROPOCTBIO. Ho nas
HTOTO HEOOXOANMO, UTOOLI IBUTATe b PAKETH HellpephlBHO paboTal.
JLotst HToro se noTpedyerca rpOMajiHbLlil pACXOJ| TOIINBA, B TECATKN
pas  TPEBLILAIOLMIL BEC ¢aMoro pakerHoro cHapafa. Buoomame
IOHATHO, YTO OCYUICCTBICHUC TAKOH paKeThl HEBO3MOMKHO, TaR
KAK He CYLICCTBYET JOCTATOMHO IPOUHLIX MATePUAJIOR, CTIOCODHEIX
BLIHGCTH CTOJEL OOJBUIVIO HArpY3KY.

IIpu GesobnauHoll IOTOME IO MCpe HOABEMA ITepejl IIIA3AMH Hacca-
AIPOB PAKCTHI OYCT PA3BEPTLIBATHCA BEJHMYECTBEHHAA IaHOpaMa
geMHoOil nopepxHoctn, B HECKOTOpPHIX cayvasx TOURN B3ACTA M
OGNk, OTHAJEHIILIC APVI OT ApVIra Ha MHOIHEC THICHYH KUI0-
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| KM/CEK

Puc. 23. EciA CHOPOCTh MCTeYEHHT rasoB JJIA PAKeTH Maja, TO pacxon TONJIHBA HA

KnJaomeTp npoiingEHoro Ha 3eMile MYyTH YBeJHYHBAETCA ¢ YBeJIMYEHWEM PACCTOAHHA,

eCJIM e 3TA CKOPOCTh BEJIMKA, TO PACXOI TOMIUBA HA KAJOMETD HYTH YMEHBIIACTCH C
yBeJMYeHHeM pagMyca pelcTeus,

MeTpoB, OYAyT ONHOBPEMEHHO BHJAHB Ha ropusoHTte. Brpouem,
HeOOXOMMO 3aMeTUTh, YTO BCHEACTBAE OBICTPOrO JBUMHCHUA pa-
KeThl MHOTHE J[eTaJll 3eMHOIl IIOBepXHOCTH He CMOryT OBITh
BOCTIPHHATEl IVIa30M.

Ilpn monére Ha pakere THEM 3eMis NPEACTaHET Tepej Iacca-
MAPAMHA B BHUJEe OrpOMHOI0 SIPKOTrO Imapa Ha 4épHoM QoHe.
B GoapummHcEBe caydaeB HEKOTOpAs 4YacTh IOBEPXHOCTH Iapa
Gyner morpymena B Tedb. CiefoBaTenbHO, IACCAKMPAM pAKETH
Oynyr BUAHBL Tanue jke (A3LI OCBENIEHHA 3EMHOI IIOBePXHOCTH,
Kakwe Ml BUARM Ha JIyHe, HO 3eMIA MOKAKeTCHA YEIOBEUECKOMY
IJIa3y BHAUNTENBHO Apde Halero coyTHIKA. KHar TOaBKO paxera
BBIJIETHT 32 Ipeflebl CKOABKO-HUOYAB OMYTUMO# aTMocdepsl, T. .
depe3 OfHY-JIBe MUHYTHI IOC/Ie B3JéTa, HeOeCHLIM CROM CTAHET A
NACCAMPOR PAKETH A0COTIOTHO YEPHBIM.

Or opsoro Mepupmana R JAPYroMy paxera Oyaer JeteTh co
CKOPOCTBIO, BO MHOI'O pa3 GOoabIlell CKOPOCTH BpalleHWA SeMian
(mo 17 pas). BexencrBue sroro HaGmiomaeMbie IaccacupoM $asel
demun OyAYT MCHATBCA €O CKA30YHOIl GHICTPOTOI.

Cymecryer 6mbieiickad jerenpa, cormacHo wortopoii Mucycy
Hapuny ynamoch Ha HeKOTOpOe BpeMs 3a/lep#caTh [BHKEHHE
Comnna. [ns maccamupoB pakers, nersmeii na szamag, ComHue
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orakeT eme 60JIBIIYI0 YeCTh: OHO HE TOJBKO OCTAHOBUTCH B CBOEM
nyta Ha HeGeCHOM CBOfle, HO [laske NOBEPHETCH M C OIPOMHOI
CKOPOCTHI0 ABHHETCH ¢ 3aIIafla Ha BOCTOK!

W3 \3m0men 00 BUAHO, HACKOJBKO NoJET B OecKpnaoii paKere
He OymeT DOXO03 HA IIOJET B CAMOJETe.

@Ouamosorndeckre OMYIIEHUs Iaccakmpa B TAKOH pakeTe
6yayT TakEMA e, KAK B KOCMHYECKOil pakere: OH OyleT 9yBCTBO-
BATH YBEJIMIEHHYIO TEeperpy3Ky IpH yBeINUeHHAN CKOPOCTH M IpH
TOPMO’KEHAM M IIOJHOE OTCYTCTBHE NEperpyskHm NpH Iodére ¢
BHIKJTIOUCHHBIM ABurareneM. Boobfmie Tawo#t CHOpOCTHOH Te-
penér Ha Jemae Gymer OTIMIATECA OT HKOCMUYECKOrO IIyTe-
LICCTBHUA TOJBKO Majioll TPOROIMUTEIBHOCTHIO.



OT CTPATOC®EPHOHU 10 KOCMHYECKON PARETHI

]Iepexo;: or crparocdepHOit pameTsl ¥ KOCMHYecKOil Oymer
OCYIIECTBAATLCH ITOCTEIICHHLIM YCOBepPIICHCTBOBAHNEM IBUIATEI,
OpraHoB YNpPAaBIEHNS, KaOMHBI, U3MEPHTEIbHLIX ¥ peryaupyomux
nprbopoB # T. IL

Hemamyro poas B OCYImECTBIGHMH KOCMHYECKOro KOpalus
CHIFPAlT MOAGODP COOTBETCTBYIOIM[MX MATEpPHAJOB, TOIUINBA, CIU-
co6 Harpera KaOWHBI ¥ T. .

* %k
*

B peaxTnmeHOM ABHrartene NI KOCMHYECKOrO KOpabusa Bam-
Heifurelt 9acThio GyJer, HECOMHEHHO, KAK W B COBPEMEHHBIX
CBOPXJAIBHUX DPAKETaX, KaMepa CrOpaHns M COIVIO A BHOpa-
CLIBAHMA Traz000pasHLIX NPOAYKTOB cropamus Ttonmsa. Hamepa
CrOpaHdsA W €€ BCIIOMOraTeNbHEe MEeXaHH3MBl BO BpeMA paborsl
ABHTaTeNA GyayT NOABEpraThCH KAK BO3NEHCTBUIO 0YeHb HABKOI
TeMIIepaTyphl TOMIMBA, HApUMep KUIKHX BOXOPORA M KUCIOPO-
Ia, TAK U BeChMa CHJIBHOMY HArPeBY OT pPACKAIEHHBIX IPOIYK-
0B cropanug. HKpome Toro, o6méM wxamephl cropamus Oyner
HeOOJBIINM, BCJIEICTBHe Yero [aBieHHe OOpasyIUXCA B HOM
razos Oymer rpOMAaIHEIM.

ITH 0GCTOATENBCTBA HPeABABIAIT 0000 TPyAHEIe TPEGOBANMI K
BLIOOpY Marepuana A KaMephl, K cHcreMe ef OXJaK[eHus, K
BO3MORHOCTN €6 3aMeHHl IIpH n3HammnBanuu. Conmo KaMepsl JOIHHO
Oyner uMeTh TAKY. (HOpMY, KOTOpas NpH AABISHAN, CYLIECTBYIO-
UleM B KaMepe CrOpaHu#A, obecneunBana Obl MAKCUMAILHYIO CKOPOCTh
HCTeYeHHUA ra3oB. TawoMy TpeGOBAHWIO YLOBIETBOPAT HACATKH,
cliadajia CY/MUBAIOLUMecs, a 3aTeM pAaCLIMPHAILIMCCS MO BIIOJHE
OTpeleéHHOMY B3aKOHY JJA KajuJI0r0 MABICHHA B KaMepe
CropaHuA.

Honerpyruusa u pasMephl Bcero IBHTaTessi B ueJmM Ooynyr B
BHAUYMTENbHOW Mepe 3aBHCCTh OT IPeAlIoJaracMoro paguyca geif-
CTBHA KOCMHMYECKOIr0 KOpalifd M OT BeJHYHHEI IIOJE3HOI0 T'pysa.
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Tonnnsame Garu, oueBUAHO, OyAYT 3aHAMATH OOJBIIYI0 YaCTh
00BEMa KOCMHUECKOrO KOpabasd, B CBA3M ¢ ueM HMX (QOopMa u
pacnososenne B 3HAYATENBHOH Mepe ompefedaT (GopMy camoro
xopabasd.

Jl1a rasos Ipum HOPMAJBHBIX AABJICHUAX U TeMmueparype o6BéM
0aKoB MOJyYaeTcsi HACTOJIBKO OrPpOMHEIM, 4YTO INPUMEHEHHe ra-
30BOr0 TOINIMBA B KOCMHYeCKOM Kopabuae Owo 6w GeccMbic-
JICHHO.

MosHO 3HAYATENBHO YMEHBIINTE 00BEM GaKOB, CICHOBATEIBHO,
YMEHBUIATh ¥ COLPOTHBJIEHHE pAKeTH IIpU e B3JIere B IIpejenax
armMocephl, ecaum UPUMEHATH cxkarble rassl. Ognaro nec Oakros
[0 OTHOUICHMI0 K BeCy TOILIMBA OT HTOTO HE YMEHBIINTCHA, a Ha-
060poT, yBEINUUTCA, TAK Kak Garm DpAULIoch Obl CAENIATH 3HAYA-
TeabHO Oosee pouHsMu. OCTaéres eJUHCTBEHHLIN BEIXOR — CiHKH-
sarh rasel. Ho 3fech BOsHMKaer HOBOe GOIbIIOe HEYNOGCTBO —
IpH HHBKUX TEMIEPATypax, IIpH KOTOPHIX, KAK IIPABUJIO, TOJIBKO
I BOBMOKHO C/RUKEHMe I'a30B, yMEHBUIAETCA YIPYTOCTh TBEPHABIX
MAaTepUaJOB M IOCHefHHe AeJaloTca Xpynrumu. Tar, HampuMep,
JKEJIE3HEI COCYH, B KOTOPHII HAINT RUAMKAIN KHCIOPOH, MOKRET ObLTD
pasbur gaske J8TKEM yAapoM. BBumy storo mus XpaHeHHA Ipo-
NYKTOB CKUMKEHMH Ta30B HeOOXONHMO IOJIB30BATHCSA COCYHRAMH
U3 TAKOr0 MaTepHana, KOTOpPHIA cIocOGeH NepeHOCHTh HH3KHe
TeMIIepaTyphl, He TepAs Ipu BTOM 3HAYATENBHO CBOEIl yIpYyrocTi.
H raxuM MarepmazaM OTHOCATCA, HAIpEMep, YMCTAs Meflb I CBH-
Hell; HOCJIefHUI UMeeT Jaske IMOBBIUICHHYI0 NPOYHOCTE IpH HHU3KOI
remneparype. OmHaKo oTH MeTawrbl O0MAA0T, KAK Mbl YBUIHAM
HOke, APYTUIMEA HeROCTaTKAMM. .

Hanonnenne GaKkOB KUNKNM TOILIHBOM, IOXYIeHHBIM ITyTEM
CIKMKEHHS Ia33, JOJMKHO IIPOMBBOJUTLCSA IOCTENeHHO BO W3-
OeaHme PpEeSKOro IIOBHIIIEHHS [aBIeHHA BCJAEACTBHE MCHa-
penmsa Goapmoro Koumgectsa supkoctH. Crenku Garos, Hemocpes-
CTBEHHO CONPUKACAINMECS € RUAKOCTBIO, MOJHBI OHITBH CHie-
JaHbl WIW DETHKOM M3 METQUIa, He BCTYIAIIero ¢ yRUZKOCTHIO
B XAMHYECKYIH0 pEaKnuio, HaIM XOTd Obl NOKpPHITHL TAKUM Me-
TAJIIOM. | :

Boo61me sxe MaTepraIbl A MOCTPOHKHM KOCMHIECKOTO ROPAa0JI
MOaRHA OBITE 0CO0EHHO IPOYHEIMM, HO B TO He BpeMs J0CTATOYHO
aérgava. C TOYKM BpeHHA TeOpHH CONPOTHBIICHUA -MATEPUATIOB
TAKHe MATepUaabl XAPAKTepU3yITCA OOJBIION BEeMMUHHON OTHO-
IIeHAsA Tpefiesa MPOYHOCTH K yAeapHOMY Becy. Harmapuoe mpen-
CTABJIEHHE O IPUTOAHOCTH TOr0 KJH HHOTMO MaTepHasa A I0-
CTPOIKN KOCMHYECKOTO. ropabms HaéT CcaeqyIMMA  MBICICHHELA
OLBIT: NPENNOJIOMHEM, 9UTO CO CTPATOCTATA BBIIYCKAIOTCA TPOCH,
clemaHHble U3 pasHeX Matepnanos. IIpn HexoTOpo# fuMHe, BIOJHE
OIpefenéHHON AJNA KamAOro Marepmana, Tpochl 0GOpByTCA HOX
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neiicTremM cBoero cobcrseHHOro Beca. CBHHIOBEIA Tpoc obopséTca
yme upn amuue B 0,1 xmimomerpa, Tpoc u3 omosa — mpu 0,5, u3
nuaka — npu 1,7, u3 KpacHoii megm — npu 2,6, U3 uyyryHa —
npu 3 KMIOMETpax, M3 KOBaHOM cramm — npu 13, us mopams —
npa 19, a ms cuenmambueix crameit —upn 20—24 KuITOMeTpax.
Yem Goxplme sTa HpefeabHAsl JAWHA, HA KOTOPYI HYKHO BHI-
OyCTETH Tpoc, u4ro0bl OH obopBascs, Tem 0ojiee IpPUrofeH Marte-
pHAI TPOCa MIAA IOCTPOAKN KOCMHYECKOro KOpabis.

HBHOTOPLIO MaTepualIbl HPH HH3KHUX TeMnepaTypax CTAHOBATCA
HOpOuHee; HamnpuMep, IIpH .TeMIOEpaType IKAAKOTO KHCIOpPOAA
(—182° II) mpouHocTs OypanoMuHa yBeaunuunsaerca Ha 267, a
KOBAHOM cranm — Ha 34%,.

Bonee tpymen Bompoc o marepmase RaA KaMeps CrOpaHWd.
Kamepa cropanmsa W cOILIO, KAk Mbl Y#e TOBODHJIH, NOJBepra-
I0TCH OJHOBPEMCHHOMY [ellCTBHIO [aBJEHWA M BBICOKOI TeMIre-
pa'rypm. '

Ob6ecneueHus gaBneHusi B Ipefeiax, Ge3omacHBIX s pacuér-
HOIi IIPOYHOCTH KaMephl, JerKo AOCTHYb peryianpOBaHHEM IOXaYn
tomumBa, [liAa mpemoxpaHeHHMA ke KaMephl OT pas3pylIAloN(ero
BIUAHUA BBHICOKON TeMIIeparyphl MOKHO IPUMEHHTbL IOTOYHOE
OXJAKACHNE KAKOU-AM00 KUIKOCTBIO, HANpPUMEp, ONHMUM H3 KOM-
IoHeHTOB TorauBea. lloroménHas mM Temmora 3aTeM CHOBA BHIJe-
JIUTCA B KaMepe CropaHusd.

Hecmorpa Ha BBICOKHE TeMIIepaTypsl B KaMmepe, IpefoXpaHe-
HUe e€é 0T paspyLIeHHsA BIIOJIHE BO3MOKHO, TeM (60jiee, 9T0 BpeMs
HempepsIBHOiI paGoTel ABHraTena KocMUYecKoro kopabmsa Oyner
N3MEepATHCA JWINE HeCKONIBKAMH MHUHYTAMH.

[Ipu mopave KOMIOHEHTOB TOIIMBA B KAMEpPY CrOpaHus Heob-
xomumo Gyner obecreunts HawGojee IIOJIHOE UX CMEIIEHHE M HaH- -
Gomee OnicTpoe cropamme. CMelleHme MOKeT IPOH3BORUTHCH HIIH
B 0co6oii mosoctn (opramMepe), WM e HE[OCPeACTBEHHO B caMoil
KaMepe CropaHusA. J[lus BOCIIIaMEHEHWS CMeCH MORHO OymeT
NpUMEHATh 3ANANBHYI0 CBeUy, JeiCTBYIOI(YIO OT MArHEeTO, UIN 7KE
KaKOM-HUOYIb KaTaansaTop.

o momaum tomnmea MoxxHO GymeT co3fasaTtk B Gaxkax He-
KoTOpoe M30HITOYHOE JNABJEHHWe, MM HCIOIb30BaTh CHENHAILHEIE
HAaCOCHL

Fopenme, waw mpasmmo, OyAeT NPOMCXOAUTH B NOCTOSHHOM
06BéMe, NpHUEM IpPOIECC MOeT OHITH KAK HEeHpepHBHHEIM (IIpH
NMOCTOAHHOM JIABJI€HHH), TAK © IPEpPHBHEIM, IYJIBCUADPYOMAM
(mpm mepeMeHHOM RaBIICHUH).

B mocmenmem cayuae, ¢ TeopeTHUecKOii TOYKH B3peHMsA, HET
HaOOHOCTH B NpPUMEHEHWH HACOCOB: BIYCK TOILIMBA B KaMepy
CTOPAaHHA MOMGET IPOM3BONMTHECA B MOMEHT HamOOJIBINEro IafeHHsA
TaBJIGHHA aBTOMaTM4YecKn — JeiicTBHeM HeOOXBITOro M3GHTOTHOIO
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napaeHns B 0aKax, OCJE 4Yero BIIYCKHBEIE KJATIAHBl CaMM 3aKpHI-
BAIOTCSA JIO MOMEHTAa BBIGpOGa IpPOAYKTOB CIOPAHHUA; 33aTEM LUK
nopropaerca. Ilpm oTex ycmoBmsix pacxoj dHepruMm Ha IOAATYy
TOIIJINBA 6y,ue'r MuHEMANbHEIM, IIpu mocTaTouHOI "acTOTE IUKJIOB
OTKJIOHEHHA BEJNHYMHE YCKOPeHHA OT CpeJHero ero 3HAYeHNns
GyAyT OYEHBb MAJO 3AMETHBL.

Hepmoctarkom Takoro emocofa paboTel ABHraTeNs SBISAETCH TO
00CTOATETLCTBO, UTO IIPH PABHBIX PACXOAAX TOIUIMBA BEC KaMepbl
¢ NYIBCUPYIOUIMM IpomeccoM OOJIbIIEe Beca KaMepsl, padoTaoieii
¢ TIOCTOAHHBIM J[aBJICHUEM.

Jlna HempepsIBHOI TORAYA TOTLMHBA HeOOXOMUME! cIenUaTLHbIE
npucnocobfieHnA, WHade NpuIIIochk OBl ep:KaTh Oaxm HON BHICO-
KUM m30bTo4HEIM jaBiaendeM. (. 5TO# IeIBI0 MOKHO TPHMEHATH
aub0o HAacOC TOTO MM WHOTO THHA, IPUBONUMEI B HEHCTBAE OTHEIH-
HBEIM MOTOpOM, JHMGO BOCIOIB30BATHCA CHGATHIM MHEPTHBIM Ia-
3om (asor), nmGo, HAKOHEI, HPOM3BOAUTE OBICTpO® HCIApeHune
CIRMKEHHOrO raza B ocoboii kamepe. [lnA HarpepaHma Taro#
KaMephl MOKHO HCHOJB30BATH TEIIOTY KaMephl CrOpaHud, a Jas
YCKOpeHHA NpoLecca — C:Erarb B Oaxax Hebouabmme IOpIUM
TOTIINBA.

*_ ¥
*

Ha garux me Tomameax pa0oTaeT COBpeMeHHAs paKeTa M HA
Karux romnmsBax Oymer paborarh pakera Oymymero?

3amMeruM, YTO TOIJIMEBOM MBI HAa3LIBAeM COBOKYIHOCTH I'OPIO-
uero Beimectsa W orHcxnTens. CoBpeMeHHAA TEXHWKA 3aHHMAETCH
IJIaBHEIM 00pas3oM BONPOCAMH, KacalnMUMHCA IoOpIYero, Tak
KAK OKHCJINTeNIb (KUCIOPOR) NIA OOBIYHHEIX MAIOHH MOKET dep-
NnarkcA B HEOTPAHMYEHHOM KoumdectBe M3 atMocdeprl. [lma wxoc-
MAYECKHX MOJNETOB, Korjja GONBINAaA dacTh IIyTH IIPONEraeT B
nycrore, 008 KOMIIOHGHTA TOILIMBA HMEIOT OJMHAKOBO BAKHOE
JHavYeHHEe.

ITopoxa u BoOOmIe TEEpjHE TOLAHMBA HE HAKNT BO3MOMKHOCTH
OCYLIeCTBUTE HENPephIBHYIO IIONady B KaMmepy cropanus. Hujxue
n ra3oo0pasHele TOIINBA, HANpPOTHB, [OIYCKADT TAKYID He-
IPePHIBHYI0 TIOJa4y, HPUUYEM TOpHYee U  OKHCIUTEIb MOIYT
XPaHUTHCA TIOPD?:HL 1 BXOJUTH B OOHPIIKOCHOBE}HHG TOJBKO B Ha-
Mepe CropaHmA.

ToIIUBO IS PAaKeTel UpefcTaBmsier TeM OOJBUIVIO MeHHOCTh,
yeM GOJbIIell CHOPOCTBIO MCTEYHHST OOJIANAIOT €ro . IPOLYHTH
cropagus w ¥eM OOJbIDe ero IMOTHOCTH. llepsoe TpeGopanme
HEIIOCPeACTBeHHO BEITEKAET M3 OCHOBHOIO 33KOHA J[BHIKEHHS Ppa-
KEeTHl, COIVIACHO KOTOPOMY CHKOPOCTR DaKeTH NPONOPIMOHAILHA
CKOpOCTH BHIOpACEIBAeMBIX T'a30B; BTOpoe ke TpeboBaHme of6bAc-
HFeTCA TeM, 4YTO IIpu GOJdbIIell IJOTHOCTH TOIINBA HEOGXOMH-
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MELI 00BEéM M Bec GakoB JuA ropoUero IOJY4aeTCS MeHBIINM,
9T0, B YACTHOCTH, IIO3BOJIAET CKOHCTPYHPOBATH PAKETY ¢ MEHBIIIMM
aspogMHAMAYCCKHM collporusienneM. Mosmuo Grimo Obl gyMaTs,
970 MOPOXa MAIT CAMYyI0 OONBIIYI0 CKOPOCTh HCTEYeHHS Ia30B,
HO 3TO HE TaK: CKOPOCTh MCTEUCHHA 3aBUCHT He OT CKOPOCTH XHMU-
4eCKOl peaKIMH JIaHHOTO COCTaBa, KOTOpPadg B caydae IIOPOXa
TelficTBUTEILHO OdYeHb OONBIIAS, & OT €ro TelNICTBOPHOI ¢IOcO6-
HocTH. TemmorBopHAaA ke CIOCOOHOCTE ITOPOXOB CPABHUTEIBHO
MaJia.

Kar wm3secTHO, BOAOPON, COEMHAACH € KNCJIOPOAOM, BEIJle-
ager OOJble Tellga, 4eM OOJNBIIUHCTBO M3BECTHHIX HAM TOTINE,
K coskanenulo, BOROPOJK, Aaske B jKUKOM BHJIe, HMEET OGEHb MAJIBIIL
yRenpHblT Bec (omuH Ky6udeckmit cantnMerp Becmt 0,07 rpamma),
a DTO ABIACTCA CephEé3HBIM HemocraTHOM. Hpome Toro, mouyde-
HHe JKOOKOTO BOJOPORA B GOJBIINX KOJMYECTBAX HOBOJBHO
3ATPYAHHTENBHO BCAENCTBHE HHUSKON TEeMOEPATyphl ero KHICHMS
(—253°11). Bomee noaxomAmmMu TOPIOYHME OKAa3hIBAITCHA alC-
THJIEH W MEeTaH B JKANKOM BHJE.

OueBHAHO, UYTO HAMIIYYIINX Pe3YIBTATOB CIHENYET OKUNATL OT
 suAeAX roprounx. Ilpm srom ympomjaerca KOHCTPYKUMA GaroB,
W He IPUXONHTCA NDPHMEHATh CHENUAJILHLIX Mep AJS 3al[uThHi
rOpOYero OT BIUAHUA TEMIIePATYphl HApY/KHOIO BO3AYXA; KpoMe
TOrO, TOPIOYME ITOTO pofa MMeT GoJabIIol yAeabHEIN Bec. Mexona
U3 BTHX co00paKeHHI; B KauecTBe IOPIOYEro A PEeaRTHBHOIO
mBuratend, paboTailiero HAa JRAAKOM TOILIMBE, IPHMEHAIOTCHA
MUJKHE YIVIEBONOPONbl, KAK, HAIpUMep, KEepPOCHH, rasoiiib, OeH-
BHMH, CKHIIIJap, & TaKKe HTHJIOBHIL CIMPT M T. M.

OrucanTeneM MOTYT CIY:HUTH TETPAHMTPOMETAH, A30THLII TeT-
POKCHJ, a30THAA M XJOPHAaf KHUCJIOTA, IHAPOIEpPEeRNch U ApYyrue
BEIlECTBA, HAXO[ANMECH IPH HOPMAJIBHBIX YCJIOBUAX B KHIKOM
sunte. HexoToprie BelmecTBa, BXOAALINE B COCTAB DTUX OKHCJHUTE-
Jeif, He ydactByoT B ropernu. C TOUYKM 3peHHMA IOJHOTO Cro-
paHus HaumGosiee BHITOleH B KAYCCTBe OKMCAMTENA JKUJARMIT Ku-
CJIOPO.

Emg Gonee Beiromen Obin Gbl 030H, TaK KAK pearillA ero Pasio-
HeHHA CONPOBOsAaeTca BoijeaenneM ternaa (700 Goapinx KalopHii
Ha OJlMH KUJIOrPaMM), 4TO CYIIeCTBEHHO YBEIHUYHBAET TETLIOTBOP-
HYI CIIOCOOHOCTH TOINIMBHOM cMecH. KpoMe TOro, ero yAeabHbi
Bec B 1,5 pasa Brimre, wem y mucaopona (1,7 rpamma B Ky6uyeckom
CaHTHMeTpEe B IMUAKOM BHJe), uTO IO3BOJAET YMEHBUIUTH BeC
6aroB. OnHAKO Y 030HA UMEIOTCH ¥ HEJOCTATKHA: CHIBHOE ORHCJIN-
TeIbHOe flelicTBNe HAa MeTaJTEl M JIETKAad B3PHIBAEMOCTE.

TonsmBa BOFOPOJ — KUCIOPON U BOXOPOR — O30H HMEKT BeCchMa
BBICOKYIO TCINIOTBOPHYIO CHOCOGHOCTB, COOTBETCTBEHHO PABHYIO
3811 m 4333 Goapmmx Kaxopuit B KMJIOrpaMMe (IpH JaBIeHWH
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760 mmamumerpos prytHoro croxba m 15° II); remmorBopHasn
¢II0COOHOCTD TOILINE YTaAePOR — KUCIOPOX U YIIePO — O30H COOT-
sercTBeHHO pasHa 2219 m 2728 Gompmmx Kagopuii B KHIo-
Irpamme.

[lcon 661 IpH crOpaHUM He NPOMCXOAHIIO HUKAKUX IOTEPH, TO
COOTBETCTRYIONME CKROPOCTH HCTeYeHHUA 1a3oB Obum  Obl paBHRBL
5650, 6050, 4220 n 4690 merpos B cerynay. Kak wussectuo, yrie-
I)Ull 13006]1.{0 HeE HPHMGHHBTCH B PEAKTHUBHLIX OBHIaTeJdAX, a BOJAO-
poOAl NpUMEHAETCA TONBKO B SKCIepnMeHTax. TeM He MeHee ME
YKa3bIBaeM TEINICTBOPHYIO CIICCOOHOCTDL 9THX TOIMIME U COOTBET-
CTBYIONINE CKOPOCTM HCTeYeHNs, TAK KAK YIVICBOZOPOAB 4acTo
IPUMeHAITCA B KayecTBe IOpIOYero NJd pAKeT W HPH CIKUTAHNN
B KHCJIODOAe HJM O30He [alT, OYEBHIHO, CKOPOCTh MCTEYeHWS,
JORANYI0 MeKNY YKa3aHHLIMU 3HAYCHUAMH AJas BOXOPOAHOIC
U YINIEPOJHOTO TOIIMBA.

Coxnranme MeTaJuiMYeCKHX 4acTeil paKersl, 1I0CAe TOTO Kak
OHH CTaJM HEeHY:KHBIMH, J1ago Obl BO3MOMKHOCTH CTPOUTH PAKETH!
¢ OTHOCHTEJIBHO MCHBINUM BecoM. B wacTHocTH, MO:kHO OBIIO OH
()(BYU.[G(?:I‘BHTI) CyRAraHve CIMIaBOB MAarnvfd ¢ IIIHKOM, H{eJe30M HJN
menpio. Ho oror npmém, ogeBmpHO, CHILHO YCIOMHHT KOHCTPYK-
IMI0 KaMepHl CrOpaHnfA, TaK KAaK TeMIIePaTypa CrOPAHUA MeTad-
JIOB Oo4eHb BbIcOKA. llogaua MeMOAB30BAHOLIX METAINYECKHX
4ACTell KOCMHUECKOro KopaliaA B KaMepy CTODAHNA TaK:ke Ipef-
cTaBuT GOJBLIME TPYIHOCTH.

Har wu3mecTHO, aroMHBEIL BOXOPON IIpu 00pasoBaHum OOBIKHO-
BEHHOTO MOJEKYIAPHOIO BOXOPOMNA BEIAEISACT HA CMUHUIY MAaCcChl
OrpOMHOE KOJHYECTBO BHEPIWHU, AAIEKO TPEeBBIIIANee BLIJeleHHe
OHePIMM IIpM APYIUX M3BECTHBIX TEPMOXHMHYECKNX pPearIUAX
(Gomee 50 000 Gompmmx wamopmit ma kmmorpamm). Omsako moka
el@ He CYUWeCTBYeT Hi vnocoﬁa ero MOJIYYCHHUA, HH YMCHHUA ¢ HAM
00 pamarse.

ITpuMeHeHe FRANKOTO BOZOPOAA M KUCIOPOAA A KOCMHYe-
croro xopabas Geuio mpemmonceno K. 3. [[MOaKROBCKAM, KOTOPEI,
waynnas ¢ 1903 r., oTeramBam HMCMOIL30BAHIE KUIKNUX TOIINB
IiH Hedeil KocMoHapTURH. llanmepy mpunapaesmkut Mercab (1924 1.)
00 VCTIOTB30BAHEM MeTAJIa 0AKOB, 1I0CAe WX OINOPOMHEeNNns, A
cowuranug B asurarese. Haxouew, Konnparior npegzozann (1929r.)
30MEHUTh KUCAOPOA O30HOM, ROTODPHII Haér Gosee TelJIOTBOPHYIO
¢MECH ¢ TOPIOTIIM.

B macrosimee BpeMA YCHJIEHHO BeLyTCH paﬁorﬂ.l 110 CO3TAHUI0
HOBLIX BLICOROKAYEGTBEHHBIX TOILIHB JIA pPEAaKTMBHLIX [BATATeE-
Jgeii. OrpoMusiec BOBMOKHOCTH CYJMT NPUMEHOHAe AaTOMHON dHep-
I'uu IS PeaKTHBHOTO JABUTATENA.

* %
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Ilpn momére B BO3MYyXe YCTOMUMBOCTE KOCMHYeCKOro Kopabias
MoskeT - GEITH OfecliedeHa IpUMeHeHHeM IJIABHUKOBBIX cTabmiu-
3aTOPOB H  &YPOANHAMHUECKMX pyiIel, 1OA00HO TOMY KaK  HTO
mesaercd B camounére. lloMecTnR Tarme PYyJaM Ha MYTH Tas0BOTO
IIOTOKA, BEIOPACHIBAEMOrO M3 COILIA, MOMKHO MCIIOIbL30BATH HX
JUIS YOPABICHHUA MBHKEHHEM ROpa0IA TaKMke N IpH IBIHCHUN
B IIyCTOTE,

OpEAKO BO3BMOMHBL U WHHe ¢noco0bl YIIPaBIeHUS [BUMHEHUeM
KoeMugeckoro kopaGasa B IycToM lpocrpamcrse. Tamoe ynpas-
Jenwe NecOXOMUMO He TONBKO JAJA HN3MEeHEHHA HallpaBIeHus
10TETa, HO TaKyRe JJIs UPOU3BONCTEA HAOJIONEHUI H perylInpoBKH
temueparypsl. OpHum u3 Takux cl10coGoB SBJIAETCH yerpoicrro
Ha OKPYIKHOCTH ITOT@PEYHOr0 CGeYeHIA KOCMHUYecKOTo Kopalbasd
HEeCKOJIBKUX BCIOMOraTeJbHEIX COTedI, BBOJAUMLIX B jelicTBHC B
TOT MOMEHT, KOrjla HeoOXOMNM HOBOpPOT KOpalbJd.

IOpyroit c¢rocod ocHoBam HAa 3aKOHEe COXPAHEHMWA MOMCHTA
ROJMYecTBa JIBUMHIEIA. EC.TIH ABHTATHCA BHYTpH HUPHGHH 1o
OKPYRHOCTH BIOJIb CTEH B OLPeNeAEHHOM HallpaBJIeHuH, T0 Kopalib
HAaYHET MOBOPAMHBATLCA B OOPATHOM HampasieHnn. Taknm myTém
MOYRHO OCYLICCTBUTH BpalieHue Kopabud BOKpyr miodoit ocm.
OaHaKo, HOCKOJIBKY MAcCa YeJ0BeKa 3HAUUTEIBHO MEHBIIe MacChl
wopalis, YeNOBeKY UPHHIIIOCH Obl MHOTO pa3 o000HTH BOKpPYD
KaOUHLI AJsE TOrO, uTo0Bl Kopadab ceman nmoaynosopor. Ha ocxo-
BAHMI TOIO K€ 30KOHA COXPAHEHIA MOMeHTA KOMMTecTBa JBMHRC-
HUS  ME[JIPHHOC BPAU[eHHe KOCMHYECKOr0o KOPabIfA B HY:KHOM
HAUPABICHIN MOKeT OBITh BHIZBAHO OLICTPHLIM BPALLCHIEM MaJIeHb-
ROIO AHCKa B 00parTHOM HamnpaBaeHun (puc. 24).

* ok
*

Kak ke onpefennTh MECTOHNAXOMKACHIE KOCMIYCCKOTO Kopabasn
B MeRINIAHETHOM 1IpOCTPaHCTBE!

OuesngHO, MeCcTOHAXOMJIeHMC KOCMUIYecKoro Kopabaa Oyaer
U3BECTHO, ecam OyAyT ONpeedeHbl  paccrosiHue kopadus ot
CoaHna ¥ Ta® HABHBACMLI HOJTAPHLIA YIOJ, UMCIOLIMA BepOIMHY
B Cosnne, a wmenno, yrox, obpasyembii saywom Commma, ocse-
Ao KOopadJab B [IANILIL MOMCHT, I JIyUOM CoJHlla, ocse-
LAl Kopalab B nadaae nogaéra. OQIIpefjelcHue PacCTOHHN 10
Comnia MOsKHO IIPOIBBCCTH NP nomoumyt repmomerpa. B camom
Jese, HU3BeCTHO, YTO TCMICPATYpa H30JAHPOBAHHOIO B MEeMKIIIaNeT-
HOM IIPOCTPAHCTBC TeJd 3aBUCHT o1 ero paccrogana or Commna.
AGcomoTHas TeMuepaTypa COBEPIIEHHO YEPHOIO 1Hapa, HaXoAAalle-
roest, HanpuMep, Ha paccrosunn 100 MEIIIOHOB KMJIOMETPOB OT
Coaniga, pasna 338°; na paccrognun 400 MIIIMONOD KATOMETPOB
or Comuua ona Gyfer B JiBa pasza Menble, 1. e. papHa 169°, a Ha
paccroaunu 900 MHIAMOHOB KMJIIOMETPOB B J pasa MeHbIIe W T. J.
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Puc. 24. MeaneHHoe BpameHne HOCMHYECKOTO KOPalJiA B HYMHOM HAMDABIEHAN MOMIHO
OyneT BBI3BATH GRICTPHM BpameHWeM He(60JbMOIo aUCKa B o0OpaTHOM HANDPABICHNN.

CiaremoBarensHo, U3MEPAA TEMIIEPATYPY Tesa, MOABepPraoiierocs Ha
KOCMIYECKOM ROpadie NpSMOMY AeACTBHIO COMHEUHLIX IJyUeii, Mul
MoskeM onpefeauts paccrogame 1o Commma (pume. 25 caesa). Yro
KacaeTcd IIOJAPHOrO yIvIa, TO €ro HeTpYAHO ONpeleauTh IpH I10-
MOIIE IHpPOCKONMA (MaCCHBHOIO BpPALIALUErOCH BOMYKA), IOIBe-
IIEHHOTO B KAapfaHOBOM mofBsece. Hak H3BECTHO, BpamamLIUiicH
rMpOCKON, TOABeIIeHHBIH B RapgaHOBOM IOMBeCe, COXPAHseT
IeM3MeHHLIM HallpaBleHne CBOeil OCH OTHOCHTEJNBHO 3BE3H, TIpu-
UéM COBEPIIEHHO He3aBICHMO OT TOI'0, KaK JXBUMKETCH KOCMIYECKH Il
Kopabuak; moaToMy, HaOMIOAAA H3MEHEHHe YIIa Mely OChIO [Hpo-
CKOTIA U HAUPABICHNEM COXHOTHOLO Jy4a, MOMKHO JEerKo OTipe-
NeJIUTh NOJAPHBIE yrox (pmc. 25 cmpasa)l).

MosHO OompemeanTh MECTOHAXOMIACHAE KOCMHYECKOro Kopalis
TaKMe IyTéM HalJIoJeHHd 38 ITOJO/REHHeM CBETHA COHeYHOM
CHCTeMEl, HO 9TOT clloco0 Mexee Toued u Tpelyer Gosmee Cao;kHOM
aIapaTypolL

***

') Oror enocof ompefeTeHUA MECTOHAXOMKIBHEA KOCMAYECKOrO Kopabimsa
B MeKIVIaHeTHOM MpOCTpaHCTBe OBUI pej1osed asropoMm B 1934 1,
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Puc. 25. PaccroAaHde wocMHdeckoro xopaban or CosiHLA MOKHO 6YIeT OmpemeluTh
NpH NOMOIIH TepMOMeTpa, a4 YrJAOBYW KOODIHHATY (MOJApPHBIH Yrod) — OpPH MOMOIH
COJIHEYHOTO JIy9a B THPOCKOOUIECKOII KaMepe, HONBELIEHHON B KADIAHOBOM
noasece.

IloMumo mepednciIeHHHIX IPHOOPOB, HKHUMAMKY KOCMIYECKOIO
Kxopalasa HIPEAETCA BO BpPeMA IYTH HOIB30BATHCH MHOTHMHI JIpY-
ruMu OpubopaMi, MMEIIMNIMHA TPHMEHeHHe B OOBIYHEIX VCJIOBHAX
Ha TBEpJoil 3eMie, HO KOHCTPYKI[UA DTUX NPUGOPOB HOMKHA GHITH
pacciMTaHa Ha 3HAYNTEJIbHBHE YCKOPEHUs, PA3BHBAIONIUECHT BO
BpeMa pabOTH HBUTATeNsA, & TIPUHIMII WX JeHCTBHA He [OIGKeH
3aBUCETh OT CHJIbI THMECTH, :

Henarenbno, uyro0sl NpHOOPH  ympaBsieHHA OLIIM AaBTOMATH-
YeCKIMH WJIH XOTA OBl MOJyaBTOMATHYECKHMH, TaK KaK cHATAJIA,
BCJIGICTBUE BJIUAHHA Tleperpyskd, HBHKCHHA ITHJIOTA OYAYT 3a-
TPYAHeHBl, & B JalbHeiilleM, B TIepBEle MUHYTH IOCTE HCYEIHO-
BeHHA OI[YIIeHHA THKECTH, OH MOKET YTPaTuTh CHOCOBHOCTH
opuenTuposarbcA. JlIA 3ammcH BCAKOrO poja U3MepeHHil Takske
HIpPeANOYTHTEIbHL aBTOMATHYCCKHIE NPUCTIOCODIeHH.

Jlna usMepeHusA TtemilepaTryphl B PAa3NUIHBIX TOYKAX KaMephl
Cropamus W COILTA, & TaK#e B APYIMX MeCTax alllapara MOryT
ObiTe TpUMeHeHBl O0BIYHOIO THIA TEPMOMETPHl U TEPMONAPHL

st ompefenenna JaBIeHUs B RaMepe CrOPaHUA WM JaBJeHHA
BO3[yXa B IIACCAKUPCKAX IOMENIeHUAX OYIYT NPATrORHL OOHIYHbIE
manomerphl. CnenuanbHoe npucrnocoGieHne, uyBCTBUTEIBHOE K
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MUHUMAIBIIOMY COLUPOTUBACHHIO BORAYXA, B COYETANMM ¢ CUIHATDL-
HLIM  MEeXaHH3MOM HacT BHATE IHJIOTY O TOM MOMEHTe, KOIma
BOBBPALLAWILMECH Ha  3eMII0  KOCMUYeCKMI Kopaduab wrocméres
armMocepnl.

Her mago0mocts JOKAa3wlBaTh, HACKOIBKO ICHHBIMU  OyayT
(poTowamMepr!, NMPOCTRIE W KHHEMATOIPAPMUCCKHE, I8 TOIYUYCHHA
MOKYMEHTAALIBX JaHHBIX O [POH3REJIEHHMX HaOIHIeHHAX.

B pampueiimem, 110 Mepe pasemTHA KOCMHUECKUX KOpaliei,
OHM TPCeBPATATCA B HACTOAN(NMe Jerafommne maboparopmu, cHab-
JRCHIBIe CAMEIM PazHOOOPa3HbM HAabOPOM MBMEPUTeIbHLIX U Peri-
¢TpUpylonux npubopon.

daMernM, UTO BO BpeMsl JAJUTETBLHLIX MEKILTAHeTHRIX — ITyTe-
IeCTENN DAkl KOCMNYECKOIT PaKeTs, OMOPOKHEHHBIC OT TOILINBA,
MOTYT HCNOIB30BATHCA B KAaYCCTBC HOMEINCHHIT [IA KUILA U
naboparopmii. '



JKASHD HA KOCMHYECKOM KOPABJE

B TeUeHHEe KOPOTKOrO IepHofa paboTel PaKeTHOTO JABUIATENH
KOCMHUYeCKUiA KOpabab I €ro IyTelleCTBeHHNKY OYIYT UCHULITHIBATE
3HAUMTEAbHYI0 Tieperpyary. McreueHme ra3oBoil ¢Tpyd U3 COILTA
GymeT cONPOBOMAATECA CHIABHKIM ITYMOM, 9T0 IOTpe0yeT CHenuanb-
HELIX Mep Jis sawuTsl cayxoBmx opraHos. Ho, rar yixe ormeua-
J0CH, BTOT HepHOf OYAeT AIUTHCH BCEr0 HECKOJABKO MHUHYT.

M1 momelTaeMesi ONMCATH YCJAOBUA JKU3HH BHYTPH Kopabud o
TOT0 MOMEHTa, Korja padoTa ABHraTe]s IPEKPATHTCH, M KOCMH-
geCKMi KOpPadab CTAHET MMHMATIOPDHHIM HeOECHBIM TElIOM.

Heémorpss Ha TO, 9T0 JJA JKM3HU UYeJOBEYECKOI'O OPraHHAMa
HEOOXOIMMEl BIIOJHE OIpPefed6HHBIe VCJIOBHUA, ero QyHKOUOHU-
poBaHue BHYTPH KOCMHYECKOTO Kopabisf He HABJIAETCA Hepaspe-
mIMMO¥ 3ajiadeid. Yise B Hallle BpeMsA YeI0BeKY IPUXOAUTCA MHOTHA
IIPOBOJIUTE HEKOTOPOe BpeMA B TepMeTHYeCKU 3aKpHTOH KaMmepe,
HAaTpuMep, B IOJBOAHOM JIOMKe TP €6 INIABAHUH B IOTPYIKEH-
HOM cocroAnun. Barmedepal), roumoma crparocrara, KabmHa
CTPATOIIAHA IPEACTABAAIOT €000 MApyrme INpHMeph IOJHOTO
M30JAMPOBAHIA YEJOBEKA OT OOBIYHOK Cpefbl.

B kabune MemiaHeTHOro Kopalisa, IOMEMO ITaccaskMpoB,
GymyT TOMCIATHCS BCe HY/KHBIC UM Belld 1 Hayudble npubophl.
Heofxopumoe Masiaenne Bo3gyxa OyAer NOAAEp:RUBATHCS IIpU
HOMOIIA aBTOMAaTa. o

Ecmi marepman kaGunm GymeT ITpOHHITaeM JIA yiIbTpadmome-
TOBBIX U APYrAX Jydeil (410, BIpPOUYEM, MajJ0 BePOATHO), TO IIpH-
nércsi TpuGErHyThH K IPOCIoiiKe, HampuMep, 030Ha, obxajgamniero
CII0COGHOCTBIO MOTJIONIATE HTU JIYYH TPH TOJIUHE CJI0A BCEr0 B
ABa MEJITMMETPA IPH HOPMAJBHOM aTrMoc(epHOM [apiennn.

Iloa ocseuieHNsT MOMKHO Oyzler NOTb30BaThCH €CTECCTBEHHBIME
COTHEYHBIMU JTY4aMH, 33 MCKIIOUCHNEM TeX OUeHb Pe[KHX CIIyYaeB,
Korja Kopabap Oyjer HPOXOAMTH ueped o00JacTh, 3ATOHEHHYIO

'y Ammapar, TMO3BOAOMEE WelloBeRY OIyCKathesd B nomy Gea moposas-
HOTO KOCTHOMAa (B HAcTofAUlee BpeMsl Ia TiyOMHY [0 ABYX KHJIOMETpOR).
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Kaxok-mnbo mmaHeroii mam eé cnytHnroM. Eeam B kopaGue
Henb3sl OyAer CHexark OKOH, HeNOCPEe[CTBEHHO BLIXONAIIMX Ha-
PYXY, TO AJdA BBOAA CBETOBHIX Jydeil BHYTPb KaOHMHLI MOZKHO
OyZeT TOIL30BATHCA Y3KAM KAaHAJIOM C CHCTeMOH JMH3 W 3epHal.
Ina npomssomcrsa HaOMIONEHHII B DTOM CIydYae OPHAETCA IOJb-
30BaTHCA ITIEPUCKOIIOM.

Conmeunasi pHeprus Mo;keT OHITH MCIONB30BAHA B KaYeCTBE
HCTOYHNKA TelIa W CBETA UJM HEHOCPEICTBeHHO, HJIH ke MyTéM
HPOMERYTOUHOIO IIPEBPANIEHHA B MeXaHUIeCKY0 HIN 3JIeKTPH-
YECKYI0 HHEPrul0 C MOMOIIbI0 OOBIYHBIX C€IOCOGOB: HAmpuMep,
KOHIEHTPUPOBAHHBIE COJHEYHBe Jayunm OYAyT Harpesatb KOTSI
mapoBoil MaluMHBl WM TYpOUHEL, & TOCTeNHAA yae Oymer mpu-
BONUTH B JBUMRCHUE BICKTPOIEHepaTop.

DIeKTpHYCCKIe JaMIouku u Boobime Bee MpubOpH, HeiicTBHe
KOTOPEIX HMeeT OCHOBOIl BIEKTpHUECKOe CONPOTUBJICHUE, JOJIKHbI
ObITh TIPEOXPaAHEeHEl 0T OYeHb HABKUX TeMIepaTyp; B IPOTHBHOM
caydae CONMPOTHBJIEHWE UX VIAOeT o HUYTOMKHOI BeIWYHHBI, W
pabora mx wHapymmTcd (HAaUpuMep, JAMIOYKa He 3auGHETCS).

[lpuroToBieHne IMMIMKA ¢ IIOMOIIBI0 HEIOCPEACTBEHHOTO HArpe-
BAHUA COJHEYHEIMA JIyIaMU He BCerfa Mos;keT OBTh PEeROMeHJO-
BAHO: CHENUAJBHBIMA ONETAMA OLIIO OOHAPYKEHO, YTO OBOIIN
OpH HATPEBAHWH TAKUM CIOCOG0OM He MOPTATCA U He TepAT CROMX
BKYCOBBIX CBOWCTB, HO 3aTO MfACHble IIPOAYKTHE IIOABEPLATCS
PHUJIOCTHOMY Pa3iIOHeHnIo,

Brixon 1myrelnecTBeHHIKOB M3 KOpadIA HADY:KY, a TaK:e yxa-
JIeHWEe BCAKOIO poja oTOpocOB MOTYT COBeplIaThes Oe3 mmorepu
BO3[yXa depes TaMOyp, U3 KOTOPOro Gy/eT BHIKAYMBATHCA BO3MYX
1I0CJIC BBEIEHUA B HEr0 YAATAeMBIX BelIecTB.

Cradaugpsl s BREIXOAA HAPY:KY OYAYT YCTPOEHEL IIO TOMY e
HPUHIUIY, KAK W OfenJa BONOJA30B, IPHUYEM Malag pPAasHOCTDH
AaBIeHuil BHYTpU ¥ cHapy:u cxkadanipa IO3BOJNNT OCYIIECTBHTH
OueHb JErKyI0 KoHcrpyrumio. Oxnaro B cradanfgpe AoMmKeH OHTH
oco0nlif Kaprac JaA obecHedeHMs ABWKEHUI 11yTeIICCTBEHHMKA,
TaK KaK B CJyYae H3TOTOBIEHMA CKaaHIpa IIPOCTO U3 razoHeIpo-
HUIAeMOIl THAHW NOCHeNHAA NpHHANa Ol Taryio ¢opMy, Koropas
Ipu 3aaHHOIl BHIKpOiiKe TKAHW WMexa O HauGOMBLINIT 00BEM;
TTOTOMY BCSAKOe J(BU/KEHHE, CBA3AHHOE € YMEHLIIGHHeM 3HTOrc
ob6néma, Onlno OB Kpaiiiie 3aTPYOHENO0, TAK KAK JIST YMEHBIICHHS
obseMa IpEXOmUIOCH OB 3arpaunsark sHepruio. Ciemosaresnsuo,
ofleskfia AOJKHA OBITH YCTPOEHa Tar, 4roOnl oHA Ipu aIOHIX ABA-
JKEHUAX COXPAaHANA NOoCTOSHHLIE o0néM. Hpome toro, uwemonen
B craaHApe JOKEH MMETh BO3MOJKHOCTB PEryJHUDOBATEH TEMIe-
parypy He3aBHCHMO OT CBOETO IOJIOKEHHS OTHOCHTEIBHO COJHOU-
HEIX ayueit. HawoHen, omempia He MOJkHA IPOIYCRAThH JIy4dei,
BpeJHBLIX JiJIA OpraHumaMma.
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Boanyx muist MeIXaHUA MOKET XPAHUTHCS B CIKATOM NI 2KUI[KOM
BUJIe B CUCLUAJIBHOM pesepByape npu ckaaHipe WIH HOJAaBaThCA
u3 KaOWHB KOpalmid depe3 COSHHUTENbHBIH IITaHI.

***

Ecim mpm moxére kocMmueckoro xopabmdg B HEM He Oyper
COBIAHO MCKYCCTBEHHOE IIOJIe TAIOTEHHA, TO (U3MUYECKHEe ABJICHUA
Ha Kopabae OyAyT CYUIeCTBEHHO OTIMYATHCHA OT HNPUBBIYHBIX FABJIE-
HUil, UMEIIUX MecTo HA 3emie.

BBHI{Y OTbyTbTBHH THMKReCTH IIpB}],C'TaBHeHHe 0 «Bepxe» n «HH3e»
ucueaHer. CHIbl IPATAKEHNA MeKAy IpefIMeTaMi BHYTpH KopabuA
BBUJLY MAJIOCTH = B3aUMOMIECTBYIOIMMX Macc He OYAYT  3aMeTHH.
Jliogn cmoryr orgrixars B siofomM nogoskenuu. Xonn0a craHer
HEBO3MOKHOI, Tak Kak JlapileHHe CTONH Ha omopy Oymer oTcyT-
CTBOBATh, 4, CIEAOBATEIBHO, He OyHeT U TpeHHA, Heo0XOAUuMOIro
WIS TepefiBHeHH.

IlepenBurarbcd BHYTpH KOCMHYECKOro Kopabis mMomHO Oyner,
I TIONTATHBAACH K CTEHKAM M HENOJBI/KHO YKpPEINIEHHBIM Hpeji-
MeTaM, HJIH OTTaJKHBAACH OT HUX.

Ilpu BEIXOme M3 Kopalbuf, Maccarkup, 0UeBHIHO, TOJIHeH Oyaer
COXPAHATH ¢ HAM CBA3H ¢ NOMOMmBI0 BepéBKH. OH MOKeT B3ATH
¢ coDoif IpuBA3aHHEIE K GeueBKe TAENHNH IpefiMer, oTdpacklpas
KOTOpHII B OJ[HOM HANpaBJcHUH, OH caM Oyler IepeMelaTLCH
B HPOTHBOHOHO?I{HOM HaHpaBHeHI’IH (Ha OCHOBAHHMH 3aKOHa O CO-
XpaHeHUH IIOJIOKEeHAA [IeHTpa Mace, oM. crp. 92). Toro ke apderta
MOKHO OyIeT /[0CTHYh ¢ IOMON[bI) MATEHBKOIN paKeTKH WU
NHCTOJeTa, HO 9TH CIOco0H CBA3aHH ¢ 0e3BO3BpATHON IOTepeil
MAacCH .

OGbiuHoit Mefenpd ¥ WHCTPYMEHTAMEH Heab3g Oyler I0Jb-
soBaTheA. [aA yaepsaHusa mo0oro IpefMera HA OIpefeJéHHOM
MecTe ero NpHAETCA YKpemiATh. [Ipm IpHroToBIeHAN .MM KACT-
plOaE HY:xHO Oyger 3aKpHBATh KpHIIKAMH M OPHBOAWTL UX BO
BpaljaTeJbHOE JBUMEHUe, UTOOEH HX CONEp:KHMOe IPHUIeranso
crenraM. OueHb ymo6HO Gymer IOAB3OBATHCA BJIEKTPUIECKHMH
M DICKTPOMAIHUTHBIMH MHCTPYMEHTAMHU.

Ilpm BHIIMBAHEE M3 COCYHA RUAKOCTE OOpaTHTCA B IHAp
BCJIGICTBHE JeMCTBHS MOBEpXHOCTHOIO HaTameHus. Ilpu compn-
KOCHOBEHWM ¢ TBEDJABIM TEJOM CMJIbl CIEIIEHHH MOIYT IpPEeBBICUTH
CHJIBl JIOBEPXHOCTHOTO HATHMICHHSA, U TOIZA SKUJKOCTE pacre-
ygtcsg no nosepxHoctn Tead. Boolume obpameHne ¢ :ETKOCTAMHE
Gyfer ROBONLHO HeyHOOHO. YMHIBATHCS MOMHO OYACT TOJLKO
¢ TIOMOIIBI0 CMOUeHHOIT ryOrn. [{asa omoposxueHna OYTHIIKE HYRHO
Gymer OYKBANBHO (CTAHYTHY €6 ¢ 3aRMNYEHHON B Hell JRUAKOCTH
auGo ucnoab30BaTh ueHTpoOekHHIN addert, ABUras OyTLIIKY
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no Oompwoit Ayre, Jau0O, HAKOHEL, BOCHOJBIOBATHCA HACOCOM
HJIW Pe3uHOBOH rpyieit

Opesma gomracHa GRITE M3rOTOBIeHA TakAM o6pasoM, 4rolbl
OHA YACp/RUBAAACE HA Telde He3aBHCHMO OT CHJLI TAIOTCHHH,

&
¥

Jlia usMepeHnA maBiIeHHA BO3ZYXAa HYMRHO Oy/ET MOJIB30BATHCH
TIPYKUHABIM MaHOMETPOM, TAK Kak OOBYHBI PTYTHBLD Gapomerp
JUIA 310¥ 1eqn HellpuTofeH. B caMoM mese, IpyUHHEIT MAaHOMeTp
OCHOBaH HA yUpYIoil gedopManum TBEPHZOro Teja, & HTO CBOWCTBO
He MeHACTCA OT YBeJUMYeHHA MJIN UCYe3HOBEHHS YCKOPEeHHS, KOTO-
poMy rnopgepraerca npubop. PryTHHIE e GapoMerp ocHOBaH Ha
YPaBHOBEUIUBAHUK JaBICHUA BO3TYXA BECOM COOTBETCTBYIOMIErO
cronba pryt. Ho B 10 Bpems Kak JaBienue BO3NYyXa B KabuHe
KOCMUYECKOI0 KOpabjA IMpakTuyeckd He OYOeT MeHATLCA HH BO
BpeMs paboThl JABHrareiad, HU BO BpeMA IOJETA ¢ BEIKIIOYCHHBIM
ABHrareseM, Bec CTOA0A pryTdH CYUECTBEHHHIM o0pasoM Oymer
3aBMCeTh OT BCIMGHHBL TATH DAKETHOTO jBurarems (pme. 26).
Taw, HapuMep, ecau MOCJHe BRIIYSHUA JIBUTATENI CUIA TAMKECTH
Ha Gopry KopadiAa YBOJINYNTCA B UETHIPE pasa, TO HMpeHee HaBie-
Hie BO3JyXa B KabWHe pakrersl OyJeT ypaBHOBEIIMBATHCA CTOIGOM
PTYTH, B YETHIpe pasa MeHBITHM HOPMAIbHOTO, YTO MOMKET BBECTH
Habuionareada B 3almyagenue. llpm momére e mo WHepumuu
(¢ BHIKJIIOYCHHBIM MOTOPOM) Macca pTYTH, BooOILe, TepaeT CBOM Bec,
HOATOMY PTYTh B Y3KOM KOJEHe MAHOMEeTpa MOJHHMETCS 0 CaMOoro
Bepxa 1 fHapoMerp IepecTaneT o0HaPy/KUBATE M3MEHEHAA TaBIeHNA.

W3-3a moTepu Beca BO BpeMA IIOJETA IO MHEPIUA MAATHHKOBHLIO
uachl ¢ rupeit He emoryr xoxurh. Ho 3mecs HemocTaTOUHO 3aMeHEI
TRpW TP VAU, Hpﬂ B3/IéTe ROpal/A, KOrJA pEeanTHBHHIE IBU-
rarveib pa3BHBAeT O0OJbIIOe YyeKOpeHHe, Koge0aHUA MaATHHKA
Oynyr TpoOHMCXONUTH dHalle W 4ackl HAYHYT chemuth (puc. 27);
MocJae yke BBIKJIOUEHHA MOTOpa MAasATHUK BOOOWIe IiepecTaHer
KoJIe0AThCA M Uackl OCTAHOBATCA. IlosTOMY ciaegyer ero 3aMeHHUTH
AIKOpeM, TIPYAHHA KOTOpOro paboTaer ONHHAKOBEIM 00pasoM B
awdbIX VCJIOBHAX [BIDKeHHA Kopabms.

Kax Bo Bpemsa kocmmuyeckoro mosjéra maMepATs Macey? Iloa-
BECUM KIJIOTPAMMOBYIO FHpI0 K UPY:HUHHEM BecaM. [lo Momenta
B376Ta pPareTsl YKazaTejab BecoB Oymer crosith Ha emuHume. Ho
B MOMCHT BRJIIOYCHUA ABUTATEdIA yHaSaTeHL PE3KO ITepeMeCcTUTCH H
OyHaer IOKa3EBaTh CTOJBKO KHJIOIDAMMOB, BO CKOIBKO pPa3d yCKO-
peHie parer OOMBIIe YCROPEHUA CHJIBI TAMKECTH HA NOBEPXHOCTH
3em.n, 60, KaK U3BECTHO, BEC TEJIA PABEH ero Macce, YMHOKeHHOI
Ha yeropenme. Horga sme ycKOpeHHe IpeKpaTnIcs, yKazarenb
nepeckounT Ha «Hyaby. CaemoBaTenbHO, OOEIUHBIE ITpYKUHHELE
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Pue, 26. 114 u3MepeHUA HxaB-
JIGHHA BO3XYXa HA KOCMUYECHOM
ropabiie HyHHO OyHmeT MHolb30-
BATbCA TNPYHHHHBIM MaHOMET-
poM, TaK KdK 0apoMeTp A
5Toll Hedau OyaeTr He IPHTOIEH.

Puc. 27. MaATHAKOBBHIE 4achl €
rapeit He OyAYyT NPUTOAHB Ha

HOCMHYecHKOM  Kopalbie; OHU
LOJAHE OBITH 3aMeHeHHl TIpy-
tKHIHHBIME YacaMH C HAHKODEM.



Bechl HE IO3BOJAT H3MEpPATh MAcCy BO BpeMA KOCMUYECKOTO TO-
acra, Ilpugérea moapaoBaThCA 1HeHTPOOeAHEIME BecaMu, B KOTO-
PLIX CUJIA, CIKAMAIOWAs NpY/RAHY, OYyNer BOBHUKATH BCJIEICTBUE
BPATEHAA.

Jlnsg moppepmaHuA DIAMEHH B IOpeJKe Hy:;xHO Oymer mopso-
JIUTH 'K HEH HENpepeiBHYI CTPYIO KUCIOPOIA; 6e3 »TOro po-
JAYKTH cropanus He GyAyT OTBOFHTBCA OT IulamMeHu, m oHO Oymer
JANIYIHEHO.

Taxum 0o0pasoM, MBI BUHJUM, 4YTO YIpaBiIeHHe MHOTUMH SIBJC-
HuIME B YHRUBAME B KOCMHYECKOM Kopabie §ymer HecKOILKO
sarpyaHeHo. C Apyroii ¢TOPOHEI, HEROTOpble QYHRIWM IPH OTCYT-
CTBHM TAMECTH CYIECTBEHHO 00JerdarTcs.

OnHaro, KaK MBl BHJEIN BHIILE, BIOJHE BO3MOmHO, (Ge3 00xb-
X 3arpyAHeHuil, Cco3AaHHe MCKYCCTBEHHON TAMKECTH, BCIEM-
¢TBUC Yero HEeKOTOphie U3 IIepeuNcIeHHHX TpyAHocrel npebbipa-
HUSE A KOCMUYeCKOM Kopabiae oTmamyr. '

Ilpucniocobaenne K HOBHIM, HEOOBIYHBIM YCIOBHAM [JIA 9YEH0-
BeKa, BO3MOKHO, He [pefcTaBuT GoabmHUX Tpyanocteir. Uro e
KACAGTCA KUBOTHEIX, TO €BAa JII MOYKHO HANEATHCA HA TO, YTO
OHII CMOT'YT IPUBEIRHYTh K OTCYTCTBHIO THAMECTH B KOCMHYECKOM
iKopabuire.

Jlaa mopmeps;kaHHA TeMOepaTyphl BHYTDH KOCMUYECKOrO KO-
palGas MomHO Gyler NPHMEHHTH HCKYCCTBeHHOe oTolureHue. Ilpu
oroM  1teobxomgumo Gymer HDpHHATH Mephl NPOTME TOTEphb TeIlIa
uepes  cTeHKU KaOGuHB, HaOpHMep, DyTéM O0MMBKA UX TeIIO-
nenponunaeMpiM MarepuanoM. OFHAKO Taroit cnocol, cBABAHHLINE
¢ pacxooM Tomamuea, Oyger HeOOXOAHM TOJBKO JIIA MOJETOR
IR RIVY I'paHUI] COJHEYHOW cmcTeMsl, 7@ COJHIle IIOYTH «He
rpecry. HopManbHEM e crocofoM OTOIICHUSA, JamuM Hanboub-
iyl HDKOHOMHMK TOILINBA, GyIEOT HUCIOJAbB30BAHUE COJHEUYHbIX
Jrye. !

13 camom pese, BeAKOe Teno, HOABepralomiecca NEHCTBUIO GOJI-
HCUHLIX  JIy4ei, HarpeBaeTc HJIM OXJAMIAETCA [0 TeX Iop,
HOKA  KOJUYRCTRO MOTVIOL{AeMOIl M TeINIOTH He c/lelIaeTCA paBHhiM
KOJNTSECTRY M3IIYYIACMOIl TEIIOTE, HOCJIe Uero TeMrepaTypa Tesa
YOTAUABJIABACTCA HA ONpe[eaéHHOM IIOCTOAHHOM YpOBHe — Ha
TAK  HA3hiBAeMOoll paBHOBeCHOI TeMIeparype.

PPasHoBecHasg TeMIlepaTypa Teja 3aBHCHT OT POMA COCTABIA-
neii ero marepuu, or paccrosung 1o Coxuna, or opMEl Tena U O
PACHOJIOMRCHUSA  OCBel[aeMoii IIOBepXHOCTHM Teda  OTHOCHTENBHO
coseannix grydeit. Hampumep, tremmeparypa abcomioTHO H@pHOIo
apa IpH ero HepeMelleHdn B MC/KIUIAHeTHOM IIPOCTPAHCTBE OT
opburst Meprypusa mo op6mrm Tlayrona usmensierca or -f-171°
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Pue. 28, Temneparypa adcoMoTiio YépROro Teja, NMeomere opMy mapa I IIIMAHApa,
ua opourax Mepsypus, Bedepws, 3eman u Mapea.

no —229° I (pue. 28). Temnmeparypa abcomoTiio uépHoro LT Hp A
G BBICOTOH, pPABHOM TIATH [UAMETPaM, HaXOJANICIOCH HAa op611Te
Beneprr, Gyner womebareesa or —61° mo 4+ 64° I, B 3aBucumoctn
OT pPACIOJIOKeHI [UJNHAPA OTHOCHTENBHO COJHCUHLIX JIyueil.

AGcomoTHO YépHOe TeJNO HMOTIOIACT COMHETHBIC JYUH [CTHROM.
Texa Apyroll OKpacKH 4acTh CONHEYHBIX Jy4eil B TOIl mam WHOI
Mepe OTpamalor. J1o 00CTOATEALCTRO MOBBOJIUT JIErKO H B 1IIPO-
KUX IpejleiaX peryanpoBaTh TeMIepaTypy BHYTPH KOCMIYCCKOIO
rkopabuaa. JocratrouHo Gyjger OHHY YACTL HAPY:#HBIX CTEHOK KO-
pabaa IOKpHITH O0ONOYKOI W3 MaTepuasa, CHJABHO TOINIONAI-
WIero COMTHeYHble Jyul, a APYIyI0 4acTh-— 000J0YKOil, XOPOUIo
OTPAsKAIOLCIE JiyUi, W OpPUCHTHPOBATL HTH OJOJOUKI  COOTBET-
creyiomum o0pazom ortHOCUTeaLHo (oHIA.

Hwmeromeeca va kopadiie TOIIUBO, MOLYUEITIOE MY TEM CHRUCHT
rasos, HOJatHO, KOHEYHO, (W]X[]'dﬂ;’i’l'l)(lf[ II[)II BIIGJIHC (,)J!I)PR(}.}I&HH(}{I
HWM3KOIL '1‘0[\1[[(“[13.'1‘}’1’)(‘-; ;\IE??IT;‘[‘\,” TCM, YeJI0BEUeCKUI ()pl'dJlHSI\T TIJ_(-!-
l’)'_\-’("'[‘ ('[)El]iﬂ[-]"l‘eJlBHl) BBICOKOIT TO.\III@}){ITYPIJ. DTH IIpUTI-IBOpQ‘THBbI(T
TpeOOBAHUA PUBOASAT K B3HAYUTETBHOMY YOJIOHEHII0 KOHCTPYK-
LU KocMuueckoro kopalma. [las pemrenus HToil 3aaud MO#SHO
GyJ.LeT, HalpuMep, OTACTUTH Oarn ¢ AUOKUM TOIIIUBOM OT IIac-
CAMUPCKON KNIl N UCKYCCTBEHHO MOMTEPRUBATE B HUX HUZKYIO
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remireparypy. Ecou mopfepskaHHe HA3KOIN TeMIeparypsl Ha C10-
pone, obpaménnoii ® Coauny, mHenbsa Oymer ofecrmeunts IpH
HOMOI TCIIOH30JIALMH, TO coflepskuMoe 0anoB IpHAGTCA Hepe-
MCIHINBATH MEeXaHHYeCKHUM HyTeM.

Ha mopepxHocTn 3eMan Haamude aTMOC(EpE BHOCHT 3aMETHYIO
Iltlllpillkl{y B BE!Sl'[’lII[’III}’ paBHOBeGHOﬁ Tel\iHepaTypr, OﬁyCJIOBJIBH-
HOT CONTICUIBM M3AYICHHEeM. JTO TPOMCXONNAT BCHEJCTBHO KOH-
HOKII,  OTHUMAWIIeH Temno ot HarpesaeMoro Tema. Iloatomy
e 0 }ia]‘p()ﬁ‘dﬂlil’l TEJIa, HOJIyqaeMLIG N3 IMOBCEIHEBHOTO GHLITE[,
CAL3A pAcIpoCTpaHAThL Ha cxydail, Korja Teda HaXONATCA B
lyerore M[o’lp(}BO[‘O HpOCTp&HUTBa; HGHOTopbie TeJaa, Harpenam—
HinecH B 130311yxe CHnJbHEee, YeM JIpyl“He, B Hy('Z'TOTe 6yJIyT NMETh
Oosiee HUBKYI0 TeMIIeparypy.

O
%

llpn nepememmennax dyeavseKa B HPOCTPAHCTBC, KOTHA eMy Ha
TO W MHOC BpeMA IPHUXOJHTCA TepAThb CBA3b ¢ HCTOYHIKAMH
cradeHs, Beerjga BO3HHKAET BOHNPOC 0 MHHHMAJBHOM BECE jKU3-
HOHHBIX H[’IHHU(_‘,()B, IIBOGXOIIHMLIX I HOpMaJI.BHOFO Cyﬂ.{eCTBO-
panus. Ropabam, noesja jgaxpHero ciIefoBaHuMsA, IacCasupeKue
CAMOJIGTLE, HAYYHBIC HKCITeTHIAN HeoOXOmAnMo cHabHaTh NuIe,
HACGTO M BOAOI HA HECKOJBKO JHed Wiam Hegesab, a WHOIJA Ha He-
croabKo Jier. QO KUCaopofe ANA IBXAHWA B DTUX CIyYadX He DpH-
xojures 3a00TATRCA: €U0 MOMKHO B HEOTPAHIUCHHOM KOJITIECTBE
gepnarh 13 arMmocdepsl.

B waduime rocMuTecKoro Kopalbid Jemo OCJOMKHAETCH BOMpPO-
COM 0 cHAGMKeHUM He TOJBKO BONOM W MUIleii, HO u KUCJIOPOJOM.
s B3aTe ¢ co0oil HYKHOE KOJWYOCTBO BOJEI, TO 9TO CIANIIKOM
orsiroTntT KocMmdeckuit kopaban. IlosTomy 3amacel Bomml weof-
xojiumo  Gyier IOCTOAHHO BO30GHOBJAATE, WM3BJCKAfg €6 H3 BO3-
VXD, BAKIIOUCHHOTO B KaOWHe, N H3 BEIJICTIOHNIT  OpraHmsMa.

licom TIpHHATE BO BHHMAaHMe, 4TO NOJET K OaMcalilinM nma-
nevam u obparao Gymer punThCA HEe MeHee IOfa, TO CTAHEeT IOHAT-
HLIM OFpOMIIOe 3IAaYeHHe PANHOHANIBHOIO cHAOKeHNS TyTeIIeCTEeH-
Mo KHeJaopofoM u mpopykramm nmraHnA. CoammkoM Mammiit
darae DTHUX HF!O()XO}IHML\IX OpPaHHBMy BCIIECTB MOMET ]'[pI’IRe(!TI‘I K
HCTONICIHI0 WAW  Jasie THOeJIH IIYTeIleCTBeHHUKOB, W3JIHIIHIT
M0 Banac HeOTIYCTHM, TaK Kak A2:ke MUHUMAJBHOe yBeJINYeHHe
HOJE3HOrO Ipy3a KocMudeckoro ropaluas c¢Bg3aimo ¢ Goabiunmu
TPYOCTAME,

CorpgacHo pacuéraM HeKOTOPLIX HMCCJeNOBAaTeXeil Bec NPONYH-
TOI M RUCJOPORA, HeoDXONMMEIX N cHabMeHUs OJHOTO KOCMMU-
HOCIROPO  TIACCAMHpA B TeUeHHe CYTOK, MOJMKEH COCTABIAThH OT
4 o 10 kmarorpammosn. Ojguaro oTo HeBepHo: 6oTee TpaBUIbHEIL pac-
Q0T 10KAa3BIBALT, UTO eHieCYTOTHYI0 HOPMY HOpOJYKTOB M KUCIOPOJA
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MOMKHO ~yMeHBIIMTH InpuMepHo pao 1,3 xummorpamma. I{pome
TOT0, MCCIENOBATENH, NPOM3BONHUBIINE IIePBOHAYATbLHBIC PACUETS,
He 3aMeTHIH TOIO OUYeHb BMKHOTO (aKTa, 4YTO YeJOBeYeCKHil
OpFﬁHHEiM IIOCTOAHHO HpOHl}BO,U,HT BOIY.

UesroBek MOsxeT HOPMAJbHO CYI[ECTBOBATEH TOJIBKO B COOTBET-
creywmeii armocepe. Arvocfepa He TOIBKO AT KHCIOPOR,
6e3  KOTOPOI0 HEBOBMOKHO [IEIXAHME, HO U OKA3hIBAET HA TeI0
onpeleiéHHOe aBIeHne, HeoOXOMUMOe A COXPaHeHAA B paBHO-
BeCHU COIEpAUIHXCH B Tele Tazoo0pa3HBIX BeINeCTB, 4 TaHKMe
TIpeNATCTBYeT OBICTPOMY HCIAPeHHWIO BIATH, Ccofepskauleiica B
HJIETHAX.

IMoTpedieHne KUCIOPORA BAaBUCHT NPERIE BCETO OT BHIMOIHAC-
MOit "ejoBerOM paboTHl M OT €ro Beca, HO IS Pa3qMUYHEIX Opra-
HH3MOB OHO KoJieljlercA B OdYeHb LIMPOKHUX Ipefenax. B cpenxem
OHO COCTABJIAET JEBATh MIJLIHI'PAMMOB B MHUHYTY Ha ONHH KHJIO-
rpaMM Beca 4elZO0BeKa. HaxomfAck B COCTOAHUM I[IOKOH, UeJOBeK
morpedider B MUHYTY okoao 179 MummrpaMMoB KHCIOpOma W
Befeader okoxo 180 mMmmmrpamMmoB yraekmcaoro rasa. Ilpm
HeIOJIHOM IIOKOe TToTpebIeHne KHCAOPOa YBeANUNBACTCH IPAMEPHO
Ha 259%,, a mpu nHTeHcHBHOI pabore Bospacraer B 10 pas.

Ho cmemyer am m3 cKa3aHHOIO, YTO, HATPUMEp, TOJUIHBLIE
3amachl KHCJIOPOAa MIA YeJOBeKa, HAXONAMIErocs B COCTOAHIIN
IOJIHOTO IIOKOSA, Nedepramuch 6H yxxe B 0,1 roma npn upessruigaiino
uUHTeHCHBHOIT pabore. KoHeuno, Her, u6o BO BpeMA cHA U OT/AHIXA,
moTpeGHOCTE B KOTOPHIX TeM OoibIle, WeM WHTEHCHBHee TPV,
YeIOBEK TOTVIONIaeT HeOOJBIIOe KOJIHYECTBO KHCIOPOAA. Baumy
BTOrO OTHONICHM® MMHHMMAJIBHOTO CYTOYHOTO 3aIaca HKHCJIOPOHa
K MaKcHManbHOMY Oymer pasuo mpmMmepuo 1: 2,2.

Boobme, Tounoe ompememeHue IOTpeOHOro 3amaca KUCIOPOAA
ROBOJIBHO 3aTPYAHUTENBHO., BIpodeM, OMACHOCTH HCTOLUGHUA 34-
acoB KUCIOPOAA JITIA JIBIXAHUA CMATYATCA T6M 06CTOATeNRCTROM,
YTO B KpPaflHeM CIydae MOKeT OBITh HMCIONb30BAH ABRIE KHCI0-
POX, IpeNHA3HAYEHHHIT NJIA JBHIATEIA.

Bonpoc o momaepskaHum HYKHOTO NaBieHHA B KabuHe KOCMH-
geckoro Kopabid Tak:ke MMeeT (OJBIIOe 3HAYCHHE.

B semmoif atMmocfepe HeIOCTATOK KHCIOpPOfa OOGEIYHO madt
ceba yyscrBOoBaTh Hpu AaBiaeHun B 430 MHIIEMETPOB pPTYTHOrO
c10108, YTO COOTBETCTBYET BHICOTE HAJ YPOBHEM MOpPA B 4,5 ®uio-
Merpa. OILlTaMu YCTAHOBIEHO, YTO I[IPH YMEHBUIEHUU [AABJCHU
BABIX3eMOI0 BO3IyXa HPOHOPHHH KHCJIOPO,U;B. B HeM JOJx#iHa yBe-
IHYABATHCHA, TAK KAK HMHAUYe MOSKET HACTYOUTh yAymube. Tax,
HAIpUMep, B OJIOM M3 ONBITOB MCILITYeMBEIN Bhep:xal (¢ Jér-
KAMO OPH3HAKAMH HEIOMOraHHs) MABJICHAE BABIXae@MOH CMecH B
100 MumMMeTpoB PTYTHOTO ¢TOA0A, HO ¢ COMEPsKaHUmeM RACIOPOHA
0k0u0 759%,. OcHOBHIBAsICH HA ONBEITAX HAJ KPOMUKAMH, PHIMOIOTH
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NPUULIM K BHEIBOJY, 9TO YeJIOBEYECKHil OpraHuaM cIoco0eH BLI-
JACpP/KATH TOHMKeHHE BHEIIHero JaBjeHud J0 65 MUIIMMETpOB
pTyTHOrO CTOJN0A, HO IpH HeoOXORHMOM 3@:103314, 9T0 JEIXATEIb-
HAS cMech 0601‘dmae'rcﬂ Kueaopojom go 90 %,. 3Tu BHIBOAL MMEOT
(KOpee TeOpeTHYeCKMit HHTepec, TaK KAK B YKA3aHHEIX YCIOBHAX
OpraHuaM McUepmbiBaeTcA Jo KpaitmocTn. [lma  HOpMAaJbHOrO
()YHKUMOHMPOBAHUA pPA3IUYHEIX OPraHOB HeOOXOAMMO TOpasfo
6ojiee BEICOKOe MaBlenHe. JaMeTHM, YTO HpPH HHU3KOM NAaBJICHHU
ovenb noHwaercsa padora oprada ciayxa. C gpyroit ctopoHs, ueM
MOHbBIIE JaBJIeHMe BO3AyXa B Kal0HHe HOCMHYECKOro kopaldus, TeM
MOHBIIO ONACHOCTH YTEUKM BOZAYXA B MHPOBOe IPOCTPAHCTBO,
TOM Ipolle KOHCTPYKUMA KaOduHLI u ckadaHIpOB.

Ho ecam ¢ Tourknm 3peHmA 00JderdeHNA KOHCTPYKIIHU KaGHHE
JREGITATOILHO MUHUMAJIbHO® HABNEHHE, 'TO JiA [AOCTIKeHHA HaH-
MOHBILIEA MCIApACMOCTH ¢ NOBEPXHOCTH Tela Tpe0yeTcd Kak pas
nopsinienne gasaennd. Pemrenue sonpoca o HarGoaee nemecoobpas-
HOM BLIOOpe JaBIeHHMA NOJHKHO OBITH HAJEHO ONBITHBIM ITYTEM.

Bosnyx, Haxopgsinmiics B kKa0uHe, MOKeT HeIIPepPHIBHO OYH-
IMATBCA IYTEM OXJaKIeHUA B CHOEIMAALHOM KOHJIEHCATOpe [0
TOMIOPATYPH CIKMKEHHAA yrieKmcaoro rasa, 1. e. go —78° Ik
Ilpn prom cHavana GyAeT OcaskiaTheA BOJAA, a4 33TEM M IKUAKAA
yraoxucaora. K ounimieHHoMy BO3AYXY MoukeH TNpubaBiAThes
i He06XOMMOM KOJIMYECTBe KHCIOPOJ, & ecau HYKHO, TO U BOAA-
HKO napel, I[OCie 9ero cMech JoJbkHA ObITH MOJOrpeTra A0 HOP-
MOJibHOI TeMIepaTypHL.

HooGxonummpii 3amac KACIOPORa KoJskeH GEITH B3AT ¢ coboif B
mngiomM suge. B srtom cayuae Bec m 00BEM pesepByapoB OymyT
onMble Magable. HomeTpyrmus GakoB Jas CiKMKEHHOTO KHCIOPOXA
MOjKkoT OLITH BHITIOJHEHA II0 NPUHOHIY cocynoB [[bioapa, obecie-
YNBAIOLMX JOBOJBHO MUIHTEABHOE COXPAHEHNe OPOXYKTOB CrRMMKe-
iU razos. Kucaopom mua JEIXaHHA MOMKET XPAHHTHCA WIN B
OTAGJLHBIX pe3epBYapax, WM COBMECTHO € KHCJIOPOAOM, Npef-
HARHAMCHHBIM /A THTAHOA IBUCATEIN.

s ymacres monydnTh KUAKHA O30H B yoroifamBoM BHTe,
T0 rorga Gymer memecoo0pasHO paclosiaraTh' B IIYTH OINPeeIEH-

fiiiM BanmacoM ero. JTOT ras, obmajamn(uii CHIBHBIM ORMCIHATEIE-
M 1 obe33apaykUBAIONIMM ReiiCTBUEM, XOPOIIO OCBEKAET BO3-
AYX, uT0 0cOGEHHO BAaXKHO JJISA TePMETHYECKU 3aKpHITONH KaOWHEL
o
#

HommuecTBo meodxoguMoro AAA KOCMHICCKOTO TACCAKHPA
HUOJAOPOA TECHO CBABAHO ¢ KOJMMYECTBOM IMINKM M €6 COCTABOM.

Ilnga wemoBexa COCTONT M3 TPEX OCHOBHHIX KOMIOHEHTORB:
yraonojos, OeaKoB W RUPOB.
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CoBpeMeHnEe 13a00paToOpny MO PAMOHAILHOMY INTAHUIO 3aHMA-
MaloTCA TIVIaBHEIM 00pa3oM BOIPOCAMHI, KAaCAOMEMACH IAIIH,
a He KHCJIOPOJA, 3aIlackl KOTOPOTO B 3eMHOM atMocdepe Hemcuep-
naemel. [lmA BHe3eMHEIX ke ITyTeIeCTBUil, KoTopeie OyAyT npouc-
xomuTh B 0€3BO3NYIIHOM ITPOCTPAHCTBE, BONPOC MEHEMAIBHOIM
HOPMBI KHCJIOPO/Ia He YCTYIAeT II0 CBOeil BaKHOCTH aHAJIOIMYHOMY
BOIpocy O mmme. B kocMuueckoM Kopadie NOCTATOYHOCTL HM3-
HeHHBIX IIpUNacoB OylerT OIpemeadAThCH KOJIMYECTBOM  TelLIa,
MONY4aeMoOT0 TeJIOM -He OT eMHHUIBI MAacChl NUIIH, & OT eIUHALLI
Macchl CMecH IIHIIa-KUCIOPOf,.

Ncexona w3 mabopaTOpHEIX MAHHEIX, MOMKHO CUNTATh, YTO B
cpefHeM A CropaHus OJHOTO FPaMMa yIueBojoB Tpebyercs 1,185
rpaMMa KHCJOpofa, HmpudyéM BhIfenxsercA 4,18 Goxabmoit kagopun
Telsa; A CrOPaHMA OJHOIC rpaMMa s;kapa Tpebyerca 2,89 rpamma
KHCI0pOAa, NpuiéM Bhifenderca 9,45 6oasimoil kamopuu. Hakoner,
JJIA CTOPAHMA OHOrO rpaMMa 0eaKa HeOOXOXMMO OKOJO O{HOTO
rpaMMa KHMCIOpOJa, HOPHYEM BHeIAerTcAd OKoao 4,1 Goxasmoii
ranopun. Taxum o6pasoM, JerxKo BBYUCIUTH, YT0 OAMH I'pPaMM
cMecH yruaeBofioB ¢ Kmcjgopomom naér 1,91 Gomsmoit wkamopum,
OlMH TpaMM CMeCH KHpa ¢ KHcaopofoM — 2,43 Goabmioit mado-
pUM W OJAH TPaMM cMecH 0eara ¢ KHCIOPOJAOM — OKOJIO 2 60b-
mux kamopmii. Orcioga cienyer, uTo 6eJIOK, KOTOPHIA Ipu 00BIY-
HBIX pacyérax, He YYATHBAIIUIX KOJNIECTBA MOINIOIEHHOIO
KHCJIOPOJa, CYMTAETCA MeHee KaJOPHI{HLIM, YeM YIJeBOMbl, BbI-
Helder B COYCTAHMH ¢ KHCIAODORXOM HA eJWHHUIY Beca CMecH
HeCKOAbKO Goabine Temna, dem yraesofsl. C pyroii cToponsl, sxup,
Korophii Ges yuéra mHorsiomaeMoro Kucaopoma maér B 2,36 pasa
Goublne TEIIOBOI pHEPTUH, YeM GeJIOK, BRIeIACT B COUeTaHAN © KHC-
sgopofgoM Toabko B 1,22 pasa Goaplue xamopuii, yeMm Geqok ¢ KHco-
postom. TeMm He Menee UPH BCE ke 0CTAOTCA HaUOOIee KATOpuii-
HOUl THUOIell, U TOJTOMY JJIH BO3MOKHOIO YMeHBINEHUA Heolxomu-
MOro 3amnaca IPOAYKTOB NHTAaHUA ¥ KUCIOPONA RUPH OJRHEL
COCTABIATH BO3MO:KHO GOMBIIYIO HOMI0 B IMIIEBOM paluoHe.

Uccnenopanma oOMeHa BemlecTB IOKA3aJaM, 9TO YIVICBOJEL
moryr OuITh HCKIIOUeHH m3 mumm 6e3 ocoboro Bpeja [aA opra-
nu3ma. Yro kacaercs Gelka, TO ONpPENeNEHHOE. €r0 KOIUYECTBO
HeoOXOMAMO JJIA TONMepP/KAHNA JKU3HU KJIETOK. I[IpHHATO cum-
TAaTh, YTO B3POCIOMY dedoBery Becom B 70 mmaorpammos, paGo-
rajomemy 8—10 wacoB B cyTeHM, HeOOXOAMMO TOJAYYaTh B JHeHE
118 rpammoB Geawxos.

KaxoB e Gymer pacxox Apyrux NpOAYKTOB MATAHUA W KHACIO-
pona? Ecam npefnomomsmTh, 4T0 Macca NACCAsKMPA KOCMHYECKOIO
Kopabms Gyzmer oCTaBaThCA HEM3MEHHON, TO CYTOUHBI pauuoH,
HeoOXOMMbIL 1A HOAfepaHnss OPraHM3MA B COCTOAHUH PABHO:
BecnsA, GyHeT 3aBHCETh TOJLKO OT BHIJEAAEMOI TENOM TOILIOTHL.
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Ora e TeIJIOTAa 3aBMCHT, B CBOIO Odepeib, OT BBHIIOJHAEMOHN YeJo-
BOKOM paboTEL T

B pesyabrare GOnbIIOr0 UMCIA ONEITOB YCTAHOBJEHO, YTO
MQIOBOK, HAXOAAIMMICA B COCTOAHHHA IIOJHOTO IIOKOH, TEIJIO Ofe-
TE, BHeNAeT IpHM TemIeparype HapymHoro Bosnyxa B 15°I]
okoao 1680 Goapmmx kamopmit B CYTKHM; IPU BHIIOJTHEHHH OYeHb
nérkux paGor — 2350 Goxpmux KaJOpMil B CYTHM; IPH OYeHb e
unrencmBHoii paGore (oxomo 100000 xmmorpaMmomerpos) —
3655 GoampmMX KaAOpHil B CYTHH.

Ilpm onpeneneHna pacxofa NPONAYKTOB MATAHUA M KHCIOPOAA
JUIsL AbIXaHUA MBI GyAeM HCXONATH M3 JABYX IOCTENHHUX CIYYaes,
lpeanomaras, 4ro Macca IIACcCaKMPa KOCMHYECKOro Kopabud
0CTaéTCH HeM3MeHHOiH.

Ecim npuHATh 338 HOPMY YKA3aHHbIi BhIle PanuoH GenxoB m
B3ATH OCTANBHOE KOJHYECTEO NNIM B BHAJNE JKMPOB, TO IONYIHM,
YTO IpA BHIIOJHEHHM O4eHb JErkoif paborn morpebyercs emxe-
cyToyHO Ha ofHOro demopexa 0,32 KuaOrpamMMa HPOAYKTOB HHTA-
una n 0,7 xumorpaMMa KHCJIODONa, 8 IPU BHIIOJHEHHHM OYeHb
nureHcuBHOM paborsr — 0,45 wmaorpamma mpopykros u 1,1 xmmo-
rpaMMa Kucaopopa. Me npepgmonaraeM IpM BTOM, 4TO KocMuEYe-
CKMe IACCa’RUPHl BMEIOT BO3MO;KHOCTH 3aNlaCTHCh COBEPIIEHHO CY-
xumu, o6e3BoMeHHNIMA TpOAyKTaMn nuTammsA. B peiicrenrenbHo-
¢t GONBIIMHCTBO HPOAYKTOB, Aame TAK Ha3bIBaeMble KOHIEH-
TPATH, cOAep:KaT GONBIIOH MPONEHT BOJXbI, HOBTOMY NPHAETCA eme
MHOTO TopaboTaTh HaJ CHocoGaMH M3rOTOBJEHHA abCOMIOTHO Cy-
XNX TPOAYKTOB JIA KOCMHYECKHX IyTeUIeCTBHIA.

IMTuima fommHa comepKaTh HeOGXONUMEIe OPraHU3MY MUHEPaJb-
HBIe COMA W BATAMHHEI. '

Cyrounas HOpMa BOJH II0 BeCy 3HAYUTENbHO Gosbiie (IpEMepHO
2,5 KmiorpaMma), 4eM HOpPMa CYXHX NIDOAYKTOB M KHCJOPOAA,
pMecte B3ATHX. OJHAKO BOJAa He YCBAWBAETCH OPraHM3MOM, 38
phieaserca nM o6parso. [Ipn sToM HY:HO HMeTH B BUAY TO BasKHOE
06CTOATEABCTBO, YTO YeJOBEYECKHI ODPraHM3M BHIJ(eJIAET pPasini-
HLIMA NYyTAMH BOAKl Gousiblle, YeM OH HOIVIOUIAeT B BUAE IATHA,
B TBEPABIX NPOAYKTAaX M B Iapax BALXAeMOIo BO3JyXa. JTO IPONUC-
XOJIUT BCIENCTBHAe COCNNHEHHA BOTOPONA, COMEp;RAIerocss B IpPO-
JAYKTaX OATAHUA, ¢ KACIOPOMOM, COREp:KAMMUMCA KaK B CaMHX
IPOJYKTAaX, TAK ¥ BO BAbIXaeMoM Bosfgyxe. Hommuectso obpasyio-
weitca TakuM o6pa3oM BoAbl cocrasifer B cpenHeM 0,4 kumorpamMma
B CYTKH.

dro obcroaTenbeTBO NO3BOaUT OGoiiTHCh G€3 Kakmx-mubo 3a-
18cOB BOAH, mGO ¢ HOMOILIO IipocTeiilleii ammapaTyphl MOKHO
napaeub 909, Bomel W3 BO3AyXa W orOpocoB. EcrecTBeHHO, uTO
110CJIe M3BJIEYeHHMST BOJbI OHA JIoJ7kHA ObITh HACHIIEHA BO3IYXOM
n cHab#eHa HEKOTOPHIM KOJHMYECTBOM MHHEDAJbHBIX COJeif.

8  Iontr B MUpOBOE MPOCTPAHCTBO 99



Mrak, BOompocH cHAal#eHHA NyTElIeCTBEHHUKOB KUCJIOPOAOM M
HpOAyKTaMI MUTAHUA B FePMETHUYCCKH 3aKPHITOl KabuHe He IIpecTa-
BJAIOT 3aTPyAHEHUA yike B HacTosee BpeMsa. HonuuecTso sxe Bojibl
B COBEpUICHHO M30JIMPOBAHHOI cucTeMe Oy/eT faske NOCTOAHHO yBe-
AUIABATHCA 3a CUET NOTPeOTEHHBIX CYXUX IIPONYKTOB ATaHnsA. [Ipn
BTOM 9aCTh BOJIbI, OCTABIIAACH IIOCTe YAOBJIETBOPEHHS OTpeGHOCTeH
OUTAHAA U THTMCHbI, MOKeT OLITH II0/[BEPTHYTA € IOMOIB10 CONHEYHOI
DHEPrUH PAa3JI0IKeHUIO M MCIIOAL30BAHA 3aTeM B KAYECTBE TOPIOYEro
U KHCIOPONa AsA Abixanud. BedencTBre TOro, 4ro 3amachl MaTepun

B KOCMHYeCKOM Kopabie OyAyT BeckMa OI'pDaHUYEHBI, MOMKET OKa-

38TLCA I1eJCCO00PA3HLIM COXPAHATEL OTOPOCH Aame IOCJIe U3BIe-
YeHHA W3 HUX BOMH M KHcjaopona. B wacrHOCTH, OHM MOryT GhiTh
NCNOAB30BaHEl B KaYeCTBEe COCTABHOM YacTH Macchl, BHIOpachiBae-
MOii fBurarteseM, TeM Godee, 9TO OHH WACTHYHO (OK0a0 89,) cio-
cOOHEI TOpeTh, BHIJENAH, TAKAM 00PasoM, HEKOTOPOEe KOJIHIeCTBO
SHEPIHH. : g

Haxonen, BO3MOKHO, 9TO Ha KOCMHYeCKOM Kopalie ypmactcs
OCYIIeCTBUTh KPYTOBOIf Iponece He TONBKO BOAH, HO W KHCJIOPOJA.



NOJETHl B MEKIJIAHETHOE IIPOCTPAHCTBO

EI[B&. Ju  cOo3naTean HelecHOM MexaHHHKM, T. €. HaYKH O OBU-
TKeHUH HeOeCHBIX Ted, IIpefmojgarangd, 94TO OTHPLITHie UMH 3aHOHBI
BrociefcTBHM OyAyT INpPHMEHATHCA [IA pacuyéra HABHIKeHHs
KOCMHUYeCKMX Kopaluell, ynopaBidgeMmXx demoBexoM. Mesuny rem,
KOCMUYeCKHiT KOpalab, JeTAMMHA B MeKIIAHETHOM IIPOCTPAHCTEE
¢ BBLIKJIIOYEHHBIM [JBHIaTeJieM, HMOAYMHAETCA B TOYHOCTH TAKUM
MG 3AKOHAM, KaK H nebecuple Tema. 3Hadg BeJIAYHMHY W Hallpas-
JIeHMe CKOpocTH HeDecHOTO Tela B KaROK-mubo TOYKe HPOCTpan-
OTBA, MBl MOKEM BEITHCIUTE ero opbury, T. e. Bech ero nyth B
MUPOBOM TIpocTpaHCTBe. AHANOTHYHLIM 00pa3oM, 3HAA BEIWIHHY
M HAanpasjieHNe CKOPOCTH KOCMHYECKOTO KOpalid B KaKOi-HA-
ﬁynh TOYKe MHDOBOIO IIPOCTPAHCTBA, MOMHO COBEPIIEHHO TOYHO
BLIYUCINTE BECh OYTh, NPOHMEHHEEY KopabaéM ¢ MOMEHTA BBEIKJIIO-
MOHWA [BArareiad, M BeCk IIyTh, KOTOPHIN eMy ell¢ IpPefcTOnT
CODEPUINTE TIPN BBHIKJIIYEHHOM ABHIaTemne

* %
%

Bpocum kaxoe-auGo 1610 ¢ HEKOTOPOI HAYAIBHON CKOPOCTHIO,
HANpaBIeHHo} ropmaonTanbHo. Ecam 6n1 He GeiI0 cHIE TpUTSH-
MoHMA 3eMJn U CONPOTHBIEHWS BOBAYXa, TO GOpOLICHHOE Telo
ABNIAIOCh GBI IO MHEPOHE IPAMOJAHENHO U PABHOMEPHO U IIOCTe-
Monuo ypaganock 6 or mosepxHocTH Semuau. Ho cuaa mpura-
IOHNA 3eMJIHN 3ACTABAAET TEJO NafaTh Hasda] Ha 3eMaw. JTO maje-
HUe NPOMCXOJMUT OJHOBPEMEHHO ¢ VAAleHHeM OT 3eMil Bexejl-
OTBUO JIBUNJKeHNA II0 HHepHuu; 068 ABHKEHHA, IPOHCXONAIAE
MOJI YINIOM ApYr K JApPYry, CKRISAEBAIOTCH IO 3aKOHY IAPAJLIeNo-
I'paMMa, B pe3yabTare 4ero IyTh Teaa MCKpHUBaAerca. Llpm He-
GONbIINX HAYAJIBHEIX CKOPOCTAX INAajleHWe Tela Ha3aj Ha 3eMIlo
OlepeNtaeT yRaJeHHe 0T 3eMi; I09TOMY Tel0 HaumHaeT II0CTe-
nenno npubammareesa k 3emme. Ho mpn meworopoii, Bnoane ompe-
RenéHnoii HAYaNbHOW CKOPOCTH HACTYIHT TAKOE GOCTOAHHE MBH-
JKEHMA, YTO B KAaxbN IIPOME;KYTOK BpeMeHH  Teao Oyher mo
NHOPLUUHM YRAJATHCSA OT IIOBEPXHOCTH 3eMJIM POBHO HACTONBKO,
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Pue. 29. TIpn HauansHO# TOPHMSOHTANBHON CHOPOCTH B 7,9 HHIOMETPA B CEKYHIY Telo

OIHUIUET BOKPYT 3eMIN OKPYHHOCTE 1; IPH CROPOCTH OT 7,9 1o 11,2 KHJIOMETpA B CEKYHIY

oHO GyImeT IBUNAaThCA IO NNANCY 2; npy cropocTd B 11,2 KusJoMeTpa B CeRyHIY — 1O

onHo#t . us BerBelf mapabonsl 3; npH eimd GONBIUHX CHOPOCTHX — N0 OAHOM M3 BerBeil

runepbone 4. JINA oCcyniecTBIEHHA NOJ8Ta TI0 KAcATeNbHON IpAMOIt § K 3eMHOR MoBepX-
HOCTH TIOHAjo0WIach OB OeCKOHeYyHO GoJbINAA CHOPOCTH.

HACKONBKO Oymer majgaTh BCJaelCTBMe IPUTA:meHUA. Torma Teno,
mpoposskasa cBoit moaér, Gyner BeS BpeMA OCTABATHCA HA OHON U
TOH e BEICOTE HAJl IIOBEPXHOCTHI0 3eMiH, T. €. WHEMU CJI0BaMu,
Oymer MBUraThCA BOKPYr SeMIM IO OKPYKHOCTH, HMeIomlelt CBOIi
nenTp B nenTpe 3emun (puc. 29). Cropocrk moaéra, mpm KOTOPOH
HACTYTIAeT Taroe ABM:xeHNe, OymeM HA3EIBATH KPY2080il CKOPOCMbLI.
B6ausn nosepxrocTa 3eman oxa pasHa 7912 MeTpoB B CeRyHAY 1
yMeHbIIaeTcsa ¢ BecoTOM. Ha HeGoapmIMX BEICOTAX BTO YMeHbLIe-
Hue cocrasiafer 0,6 Merpa B CeRYHAY Ha ORUH KUJIOMETDP BEHICOTHI,
a Ha Bpicote 1000 rumomerpos — 0,5 merpa B cerynny. (Hamom-
HUM, 4TO MH IpeHe0peraeM COIPOTHBISHHEM BO3AYXa.)

Kpyrosaa ckopocts mHa Meprypun, Benepe, Mapce u I[lxy-
TOHe MeHBIIe, YeM HAa 3eMie, a HA BCEX OCTANLHHIX ILIAHETAX —
aHaunTenbHo Goabine (cM. Tabmuny 3 Ha crp. 104).

Kpyrosaa ckopocTh y IIOBepXHOCTH IIAHETH ABIAGTCA Hau-
MeHBbIlIelt CKOPOCTBIO, MO3BOJAIIIEH KOCMUIeCKOMY Kopabaio orTo-
PBaThCA OT MOBEPXHOCTH IIJIAHETH U TIPOJOJIKATE 3aTeM HOCTOSHHO
[BATATBCA IO TPAGKTOPHH, ITPAKTHYECKN HEBO3MYIIAeMOW Bims-
HueM Apyrux HebecHbx Texa. C pTOffl TOUKM BpeHHA RPYroByl0
CKOPOCTh MOMHO HAa3BaTh «IIePBO» KOCMMYECKOH CKOPOCTBIO.
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Kagrasg e Hy;Ha MUHIMAAEHAA HATAJXBHAA CKOPOCTH AJH TOIO,
uroOb1 GPOMIEHHOE TEeNIO COBCEM IIPEOAONENIO MPHTAMEHAe SeMim,
T. ©. YHeCJ0Ch OBl B MERITAHETHOE IPOCTPAHCTBO!?

Marematudecknit pacuér moxaseiBaer, 4ro pabora, HeoOXxo-
juMag  JUIA  yAQJICHUS Tena ¢ IIOBepXHOCTH ImaHersl B Oec-
KOHCYHOCTH, paBHAa TOil pabore, KOTOPYI HY#HO ObLTO OBl 3a-
TPATATH AJA NOABEMA TeJa HA BEHICOTY, PABHYI PafHyCy IJIaHETH,
IpM YCJAOBHH, 4TO HAIpHAMEHWe CHIBI THAMKCCTA He M3MEHSETCS IO
Mepe YAaJdeHMA Terd OT IeHTpa. mraHersl. Jasa toro urobH mAaTh
HOBMOMHOCTE KAKOMY-IA00 TeXy COBCEM YJIeTeTh ¢ IOBEPXHOCTH
IaHeTH, HeoOXOXMMO co00KMTH eMy Ha IIOBepPXHOCTH IUTAHEeThH
TAKYIO CKOPOCTh, 9TO0BI €r0 KUHETHYeCKAs SHEPIHA IHCAeHHo Onlra
paBHa TOABKO 9TO YKa3aHHOH paboTte; sra ckopocthk Oymer Goablie
Kpyrosoii ckopoctu Ha 41%,. Texo, obrafmaommee TaKkoil CKOPOCTHIO,
noobige Oyjer ABUIraThes B GeCKOHETHOCTH IO Mapabolie; II09TOMY HTa
CIOPOCTH HABBIBAGTCH REPAOOAUYecKoll; HO B TOM CIydae, KOTAA
reaio Gymer GpolIeHo BBePX CTPOr0 BePTUKAJBHO, OHO Oyler HBH-
rarhed 1o mpamoil aupoma. Hax kpyropas, Tak u mapaboimnyeckadn
CKOPOCTH HaA PABHBIX TOUEK SEMIM HMET DA3Hyl0 BeluunHy.
lScam npenebpeds BIHAHACM BpallcHUA HAmell IIaHeTH, TO A
TOMCK  HA  AKBATOpe JeMuam  1apaboaudYecKadA CKOPOCTL paBHA
11 189 meTpaM B CEeKYHAY.

CropocTs B36Ta KOCMHYECKOTO KODPAbJA, KOHEYHO, CKIafbi-
BICTCS ¢ OKPYHSHO CKOPOCTHIO BPAIeHAs IIAHeTH OKOJIO0 COOCTBeH-
ot ocu. Ha zeMHOM sKBATOpEe OKpY#HAA CKOPOCTH paBHa 465
MerpaM B ceryHAy. IloaToMy HallpaBieHHe B3JETA JOIMKHO OLITH
pufipano Tark, 9ro0Ll OHO COBIAJATO ¢ HAIIPABICHHEM BpalleHHA
Somiu. B srom cayuae ana ynanenns Tena B 6eCKOHEYHOCTH J0CTa-
TOUH0 coO0IMTE eMy cKopocts Toabko B 10 724 merpa B cexyHny.

IlapaGonnyeckas cropocte Ha Meprypun, Bemepe, Mapce m
[layrone MedblIe, 9eM Ha JeMie, Ha IUIAHETaX-TUIaHTaX OHA 3Ha-
qnreabio Goakine (cM. Tabanny 3).

cam rey coolmuTh cKOPOCTE, HOMBIIYI0 KPYIOBOil CKOpPOCTH,
10 MeHBINYI0 napafoanveckoil, T0 0HO OyIeT ABAraThCA 10 DILIWII-
THUCccKkoii opOnTe.

Ilpunenéndsie pacdéThl BHIIOJHEHE IPH JOIYILICHHH, UTO TeIO
HAXOANTCA IO AeliCTBHEeM CHUJbI IPHTAKREHUA TOJIBKO OJHOIMK Semau.
Opnaxo kocmudeckuii xopabas, norupgaomuii 3emaio, Oyrer moa-
HOPIATLCA  OJ(HOBPEMEHHO UPHATAIKEHAI J3eMId W ITPUTHKEHWNIO
Conmiga. [looroMy pama toro 41o0Bl TEJO MOrIO YAAXHUTHCA 3a Ipe-
JLCJIHL HATHeH COMHeYHOR CHCTeMBbl, eMy caeflyer cooOmUTE CKOPOCTE,
Goapiiylo mapabonuveckcit. Bynem HasnBaTh 3Ty CKOPOCTH 0C60-
Oooscdainyeir  ckopocmuio. BenmuuHa 0cBOOGOKTAOMEl  CKOPOCTH
BABMCAT OT e¢ HAIpaBJeHHA; HauMeHbIIee 3HaYeHne, paBHoe 16 662
MeTpaM B CeKYHAY, OHA Oylder HMerh B TOM ciaydae, KOIfa eé
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Tadbnuira 3

3naveHHa Kpyrosoii, nmapaboauvecroii m ocsoGompaomeii cropoecreii
B EHIOMeTPAx B cerYHAY maa Coamnma W maamer

1 2 Q ol
a % to | £58 g
£g g cE c: |oasse| 2
2o
F TGN
Cperuno | S8 $g g2 23 gnE5° 25
Cpo w5 B S E2 CEmE oo
rES < 2 E @ BB fLde 8-
[l EEES 25© OO m ooEES S5
XL & eEE €ox Caud | oEoas ©3E
§%° | 2EE 55 EEE | g5 | 2352
&8 | =£8 = RS |R85=8| SE3
Conune —_ 437,535 618,753 618,753 — 618,753
. Mepry- | 47,842 3,028 4,282 67,659 | 19,819 20,275
i
egepa | 34,999 7,319 10,351 49,495 | 14,497 17,812
3emaa | 29,766 7,912 11,189 42,095 | 12,329 16,662
(Ha 3KBATODE)
11,208
: (Ha moacax)
Mape 24 114 3,562 5,038 34,102 9,988 11,187
KOaurep | 13,050 | 42,205 59,686 18,455 5,405 62,012
(Ha aKBaTODE)
61,778
(Ha moOCax)
Carypu | 9,638 | 25,100 35,495 13,630 3,992 37,720
(1a prBaTOpE)
37,500
(Ha moJocax)
¥Ypan 6,795 | 15,308 21,648 9,609 2,814 21,829
Henrym | 5,428 | 16,129 22,810 7,676 2,248 22,920
IIayTom | 4,739 ? ? 6,701 1,962 ?

Hanpasiesne OyAeT cOBIAaTh ¢ HANPABJICHHEM JABMKOHUA 3eMIu
soxpyr ComHna. -

Ocpobomxmanoman cKOPoCcTh Ha BCexX ILTaHeTax, KpoMe Mapca u
ILxyrona, Goneie, 9eM Ha Semie (cM. Tabaany 3).

dHaveHUss Kpyropoii, napaboianyeckoi U 0CBOGOMTAIOMICH CKO-
pocTeii /1A CIyTHAKOB TJIaHeT faHbl B Tabmnme 4.

L
*

Korma Gyner mocrurayra «iepBad» KOCMHYECKAss CKOPOCTh, B
nopaAfKe AHA BCTaHeT BOMPOC O IIOCTPOiiKe UCKYCCTBEHHOTO CILYTHM-
Ka, ofpamanieroca BOKPYT SeMmun BHe arMocgepst (puc. 30).

Benenerere orcyrcTBMA CONPOTHBIEHHS BO3AYyXa IpH BHOOpe
dopMEl nIA Takoro cmyTHMKA coobpamenua yHo6oobTexaeMocTH
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Tabnuma 4

Smavenwsa Epyropoii ¥ mapafoaHueckoll cEopocTeil B RHIOMETPAX
B CeEYHAY /18 CHYTHHEOB IIAHeT

Cpenuas | IMapa6o~ | KPYrOBadA | ITapaco-
CHODPOCTE | JHYECKAA | CKOPOCTB | AMYECHAA

Hranera Cnyrani pusxemn | CHOPOCTE |gy popepx-| CHOPOCTD
v 5 oTHOCH- PXlna roepx-
' COYTHHEA | peynuo HOCTH HOCTH

0 opOuTe | naaHeThl | cCMYyTHHKA | COYyTHHKA

3emia Jdyna . . . . . 1,023 1,447 1,679 2,375
®oboc . . . . . 2,139 3,024 — ==
Mape 1,352 | 1,911 | — —.

Hedimoc . . . . .

5-B COYTHHK 1) ] 26,342 | 37,253 —_ e
1-t (Ho) . .| 17,328 | 24,505 | 1,835 | 2,595
2-i (EBpona) .| 13,735 | 19,424 1,466 2,073
3-it (Fammmex) .| 10,874 | 15,379 | 1,963 2,776
4-i (Kammacro) .| 8,200 | 11,596 | 1,505 | 2,128

13—1& (coyTHHE) . . 3,323 4,720 —
. -d CIOyTHHK . . 3,290 4,653 — —
Omerep 7t cmyrmar . .| 3.282 | 4642 | — -
11-# coyrmux . .| 2,354 3,329 — —_
8-t coyTHUK . . 2,313 3,271 s =
9-it comytEUK . .| 2,307 3,263 — —
7-#t (Mumac)®) .| 14,306 | 20,232 | 0,280 | 0,396
6-i (dmmemax) .| 12,623 | 17.851 0,507 0,717
5-# (@ernma) - . 11,342 | 16,040 0,823 1,164
4-i (Muoma) - . .| 10,020 | 14,171 0,990 1,400
Carypn 3-it (Pem). .. .| 8.478 | 11,989 | 1,282 | 1.813
: 1-i (Turan) . .| 5,568 7,874 5,323 7,528
8-i (l'wmepuon) . | = 5,055 7,149 — —
2-it (Amer) . . .| 3,261 4,612 — —_
9, ®eba . . . . 1,710 | 2,419 — s
o-# cmyrEMk ) . | 6905(?) | 9765(?) — —
3-it (Apueas) . . 5,530 7,821 — e
4-i (YmGpuein) 4,668 6,601 — —_
Vpan 1-#1 (Twramun) .| 3,659 5,175 — s
2-it (OGepon) . . 3,165 4,475 —- —
Henryn Tpurom . . . .| 4,373 | 6,184 - —_

1) Cm. mpumeyanue k rabaume 2 ma ctp. 21.
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Puc. 30. TIpuMepHAA KOHCTPYKIMA WCHKYCCTBEHHOTO cnyTauka 3eminu. C Taxoro cnyr-

HUKA HOCMHYECKUE HG})aﬁJ’lH Gyﬂ'ylf OTIHPABIATECA B MEMIVIAHETHOC TIPOCTPAaHCTBO,

Bpauenue COYTHUKA BOKPYr cBoeil ocHM 6yaeT BH3BBATL HA HEM HCHYCCTBCHHYIO
THIHECTE,



s 31 KocvHYeck#id KOpalOdh YNETaeT B MHPOBOE NPOCTPAHCTBO C MCKYCCTBEHHOIO
cnyTHUKA JeMIIH.

coBepiIeHHo oTHaganT. [[Buskenne CyTHUKA Gymer HIPONOJKATHCH
neuio Ge3 BCAKOIO pacxofia TOIIHBA IOK AeiCTBUEM CHIIbl TATOTeH .

llocrpoiika coyTHHEA MOmeT OBITH NPOUM3BENCHA U3 HECKOJIBKAX
QACTCH, TT0CIeOBATEBHO OTIPABIACHHEX ¢ 3eMiu. Ero yerpoiictso
Moo OLITh OCHOBAHO Ha TeX ke NPUHIUIIAX, UTO M YCTPOICTBO
IKOCMIYecKoro xopabad, a yedoBmd KU3HA Ha HEM OyayrT
HAIIOMUHATH YCIOBUA B KabMHe KOCMHYECKOIO KOpabJis.

HeiycerBeHHBI COYTHAR MOKeT ObITh HCIIOJB30BAH B KauccTRe
IIPOMOIKYTOYHOM OTIPABHOM CTAHIMHM NJIA KOCMUYECKUX ITyTelle-
crimii (pue. 31). Ipu HaIM9IUK TAKOIl BHE3eMHOIT CTAHINY TOILTBO,
0 raissiRe MOJIe3HEIH TPy3, HeoOXOXuMEI AJd JOCTHAseH I KOHeuHOit
IO 1y TelIecTBAA, MOTYT OLTh HOCTABISHK HA Heé Ipe[BapHTeIb-
1O, OTACIBHBIME HacTAMH. JT0 OBJErvdT KOHCTPYKIHMI KOCMUYE-
croro kopabJifg, TaK Kak eMy HOHAXOOHTCA 3aNAcaThes NaA ITyTe-
HICCTRUS 3HAYUTENBHO MEHBUIMM KOJHYOCTROM TOILIMRA.

Ocnonnas neHHoCTh GAM3KOr0 K 3eMie HCKYCCTBEHHOIO CITYTHH-
1a Oyjler 3aRII09ATECA B TOM, 9TO JUIA IOAGTA K HeMy Oy[eT HysHa
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HeDosTblIasA HavanbHas CKOPOCTh, KOHeYHO, Taroll cClyTHUK JOTHeH
ABUIATBCA y#Hee BHE CKOAbKO-HMOYIL omyrumoii armoc(epn. He-
XO[A M3 BTUX cOO0pPAaseHNii, JOCTATOYHO €ro PacloJOKATh HA BHI-
core okomno 200 mmmomerpos. CooTseTcTByIOIasa 5TOl BHICOTE KpPY-
ropasi CKOpocTh paBHa 7791 Merpos B cerynny. Pakera, cnocobuas
Pa3BHUTH B CBOGOAHOM IPOCTPAHCTBE CKOPOCTh OKOJIO 9 KUIOMETpOB
B CEKYHJY, JEI'KO MOKeT A0JeTeTh O TaKOI0 MCKYCCTBEHHOIO CIIyT-
HAKA, HEeCMOTPA HA IIOTEPI0 CKOPOCTU BCJEACTBAE MPUTAMNCHUS
K 3eMile W CONPOTHBICHNA BO3ayxa. Tawas e pakera, OTHpaBiIA-
IOUIAACA C HCKYCCTBEHHOTO CIIYTHHKA, HE TONRKO MOFKeT AOCTHYD J0-
00l IIAHETEI, HO U HABGEI[A MOKHHYTh HALIY COJHEUHYIO CHCTEMY.

Bopouem, nas peanmsanum IyTeLICCTBUA (IO BTAIaMy COBCEM
He 00A3aTeTBHO CO3laHHe NOCTOAHHOTO MCKYCCTBEHHOIO CIIYTHHKA.
Cravana MoskHO GyJeT OTHPABATH KOCMUYECKUii KOpaGab B mOAST
110 KPYTOBOl WM BILINNTHYECKOI opOuTe BOKpYr 3eMam, a sateM
AOCTABATE K HEMY € IIOMOLIbI0 BCIIOMOIATeNbHEIX paKeT NOI0J-
HUTeJbHLEE TPY3bl H TOININBO, HeoOXOoQuMble OIA AajdbHeiliero
IOJETA K HAMEUYEHHOIl 1en.

HcerycerBennble cnyTHRKEM OYAET IOJE3HO CO3[aTh HEe TOJBKO
BOKpYT nianer, Ho n Bokpyr Coanna. Mx wasnavenne Gyjer Takoe
7Ke, KaK M NCKYCCTBEHHLIX CITYTHUKOB 3eMJIH; KpOMe TOT0, OHU MO-
IYT HCIIOJAB30BATLCA JIA NMyTelrectsusa B oGnactu, Ganskue k Coan-
ny. Pag rotoBrX, He MCKYCCTBEHHEIX, & NPUPOAHKX CTAHOAIL BO-
xpyr CoxHma MosHO BEIOPaTh CpeAl MHOIOYMCACHHBLIX aCTEPOM-
noB. MHOTHE M3 9THX acTeponAoB, 0AArogapsa UX YAAUHOMY MOJO-
steHn10 orHocuTenbino CoMHIa M HUYTOKHON CHJIe THAMKECTH, 1pefi-
cTaBaAlT c000# ocobeHHO YAO6HBIE NPOMERYTOUHLIC CTAHIINM.

£
ES
IHonérnl ma JIyny u Boxpyr Jlyus 6yayT ocobenno obaeryers
TeM, 4TO COJTHEeYHOe NpPUTAKeHNe IPaKTHYECKH He OyJeT OKa3bl-
BaTh HA HUX HUKAKOTO BIMAHHA. B mpormeomomomkHOCTH MyTemie-
CTBHIO Ha ApyIue IJIaHEeTH 0T Ha JIyHy Moker OBITh Ipeanpu-
HAT M0oYTH B M00oe BpeMA u OyneT AauThea Hepoaro. llosroMy me-
0OX0UMbIe 3aTachl MPONYKTOB MOTYT OBITH MHHHMAJILHBIMA.
HenonroropieHHOMY 4HTATENI0 MOKET IHOKA3ATHCHA, YTO HAYATIE-
Hafg CKOPOCTh, HCOOXOMUMA JJIA JOCTHReHNsT JYHHOIT OpOMTHI, 3HA-
YUTENIBHO MEHBIIe Napadoaudeckoil CKROpoCTH, HeOOXOMHMOI A
yRagenus Tena B 6eckonedHocTs. OfHaKO B AeHCTBUTENBHOCTH Pas-
HHOA MEEAY 9TIMH CKOPOCTHMH COCTABIAAET TOIBRO OAUH ITPOIEHT
napabdoanueckoil ckopoctu. [1pn B3aéTe ¢ HCKYCCTBEHHOTO CITYTHHRA
Heo0XOANMAsl HAaYAJIbHAS CKOPOCTh OYHAeT 3HAYNTENBHO MEHBIIE.
[ost Toro 9To0Bl MOCTUTHYTH OaMKANIIei TOUYKM JYHHO opOu-
THI, CKOPOCTL B3JCTA ¢ MCKYCCTBEHHOI'O CHYTHUKA (UpH IOJETE IO
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AHERPL

1

Puc. 32. OTnpaBlAfAcs ¢ MCKYCCTBEHHOTO CIYTHAKA 3eMIIH €O CHOPOCTBIO 3129 meTpon
P CEHYHLY, MOMKHO COBEDIWINTH OECHOCATOYHEI Hepeiér demid — Jlyna — 3eMIfA B
10 mueir 11 mumyT.

DIUMNTAYCCKON TpaeKTOpHu) AosmHa OHTH paBHa ToabKO 3129
MerpaM B ceKyHAY. [luf ZocTHsxeHus ske HanGosee yHAJIEHHON TOU-
K1 TyHHOiT OpOHTH, PACTIONOKEHHOI OT 3eMan fambiie OGanxkaiimes
rourn Ha 42 212 KMIOMETPOB, CKOPOCTH B3IETA AOJKHA OHITH yBe-
anuena Ha 10 MerpoB B cewkyuay. TaxuM ofpasoM, HHUTORHOE
yBeaMuenne Ha9YQIbHOW CKOPOCTH IIO3BOJIAET BEChMa 3HAYMTENBHO
BHITAHYTh DILTHITHYECKYI0 TPAEKTOPHI0 KOCMHUecKOTO Kkopabas.
OGoruys JIyHy u 1aB BO3MOMKHOCTh 0003peTh HEMBBECTHYI0 HAM
cropony JIyHBI, KOCMUYECKMH KOpabib aBTOMATHYECKN BepHET-
0 Ha 3eMilo, ABATagch IO APYroil monosmHe diaumca (pme. 32).
[MosHEle BpeMeHA IIOJIETA IO BHILIUICAM, HPOXOMALIMM 4Yepes
repureit u anoreit JIymsl (1. e. uepes nHauGoxee Gamsryio u Hambo-
nee VAANEHHYI0 TOUKN JIYHHOH opOurhl), GYAYyT COCTABIATHL COOT-
percreHHO 9 gueit 5 wacoB 4 mumEyrel u 10 pmHeir 19 wgacos
49 MunyT. :
Ecam cropoCTh MCTEUEHHA Ia30B M3 paxersl Gymer paBHA 4 Ku-
JIOMETPaM B CeKYHJY, TO KOJHMYeCTBO TOILINBA, HeOOXONUMOe A
COBepINeHNs HTHX ITyTEIIecTBHIl, OyHeT MpPeBHINATh BeC IyCTOro
kocMugeckoro kopabaa B 1,2 pasa. [Ipu meGomblioM MOMOIHETENb-
I0M PAacXofie TOIIMBA MOKHO Oy/eT 3HATNTENBHO COKPATUTh BPEMSL
nmonéra k Jlyse.
ITpu moxére Ha JIyHY HemocpeXcTBeHHO ¢ 3eMJH, & He ¢ MCKYC-
CTBEHHOTO CHYTHHKA, HeOOXOZMMOe KOJUYeCTBO TOIIHBA JIOMIRHO
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Oyfer IpeBHIIATH BeC IYCTOrO KOCMHUYECKOro Kopalasa mpubam-
suTexasHo B 15 pas.

Bo Bpema moxnéra ma JIyny moae tArorennsa 3eman Gyner cuab-
HO MeHAThCHA, a mode TAroreHna Coxnna Gymer ocraBaThCA BCE
BpeMA NPaKTHYeCKN IIOCTOAHHHIM. DTO OOBACHAETCH TéM, 9r0 BO
BpeMsA TaKOTO IyTeIlecTBUA PAacCTOAHMe Kopalias OT HeHTpa 3eM-
au Gymer yBeanmdmBaThCA B JeCATKH pas, a paccrosaue ot Comnna
Oyner MeHATHCA B cpefHeM Bcero Ha 1/,%,. Boobme, BauaHMe CRIIB
npurasennsa ConHna Ha KocMmueckumi Kopabab, aeramuit Ha Jly-
Hy, Gyner OYeHb He3HAYNTEABHHIM. B caMoM ferne, TarOil KOCMH-
geckuit xopabab Gymer o0paunjaThCsAs BMecTe C CHCTEeMOH SeMisa —
Jlyna Boxpyr Coanua nm BMecTe CO Bcelf CHCTeMOi IOCTOSHHO Ia-
nars Ha Commnme. CienoBarenbHO, 10 OTHOIIGHMI0 K 3eMie IyTh
Kopabaa mourm He Oymer 3aBmcers oT mMoasa TAroreHnsa CoaHNa.
Wnawe Gyner nmpu mométe Ha muageTH. B sToM ciryuae KocMuuecKmit
Kopabab, HaxXonACk B BpeMsA IOJ ReiicTBmeM npursamennd ConHna,
Gyner oueHE GHICTPO OCBOGOMKAATHCA OT HPUTAMCHAA SeMJIH.

* %
*

Opnoit m3 OCHOBHEIX 3a7{a¥® KOCMOHABTHKH fABIAETCA M3yUeHHe
TAKMX TPAaeKTOPUil mMOMETA, NPH ABMIKEHNM IO KOTOPHIM KOCMHYe-
cknif kopabae Gymer Hy:mHAaThCHA B MHHUMAJBHOHM 3aTpare ToO-
OauBa. : -

JomycrnM, HampuMep, WTO ME XOTHM OCYIIECTBHUTH QST HA
Benepy. Paccrosnme or 3eman 70 sTOi IIAHETH H3MEHAETCH OT
41,4 po 257,6 Muammona KuaoMerpoB. MoHO HOAYMATH, YTO ¢ TOY-
KU 3peHNA PacXofa TOILINBA 9KOHOMHEE BCero COBEPIINTH MOJET II0
KpaTyaiimelf mpAMolt, HO 3T0 HeBepHO. [uaA Toro uwrobGE HOCTHMYL
Benepr mo mpsimoii, TpeGyerca masaabHas cxopocts B 31,81 wu-
aomerpa B cexyHAY. Memnay TeM, npm monére o HOXYSIIHICY C
GoMIBIIOI OCHIO, PABHOIl IO AJMWHEe YKA3AHHOMY BHIOIe MAKCHMAJIb-
HOMY DPacCTOAHMIO B 257,6 MHILIAOHA RMIOMETPOB, KOCMHYECKOMY
Kopabmio mpupéTesa coOGmMTE HAYAIBHYI0 CKOPOCTH BCErO TOJIBKO
B 11, 484 xuaomerpa B CeKyHAY.

B camom mexre, mpm B3mére xocMuueckoro xopabas ¢ 3emin ero
co0CTBEHHAA CKOPOCTh CHIAAHBAETCHA ¢ OTPOMHOIT CKOPOCTHIO IBU-
meHuA 3emun mo e opbure Bokpyr Commua. IIpu monére mo Kpat-
qaifmeil mpAMOil 8Ty CKOpocTh HeoOXORMMO KakK OBl IIPEOm0IeBarTh;
OHA MelaeT Kopalaio, OTKJIOHAA ero B CTOPOHY OT MapLIpyTa,
HomoGHO TOMY KaK 9TO JelaeT TeueHHe PEeRH ¢ JOAKOil mpu mepe-
IipaBe MepHeHAUKYAAPHO K Gepery. Bo sropoMm sme ciyuae ckopocrs
ABMKeHNA SeMam Ho opbmre Gyjer HaUpaBaeHa B OAHY CTOpPO-
Hy €O ckopocrthio Kopabas. CaemoBartensHo, ofe cropoctun GymyT
cruaneiBaTheA. JlomHa Taroro mapuupyra 6yaer pasHa 401 mmman-
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OHYy KWIOMEeTpPOB, & BpeMA II0JEéTa B OJHOM HAaIpPaBJeHHU —
146 pram. Mape B HauGosee 61A3KOM OI0KEHAN OTCTOMT OT 3eMJn
Ha 78,3 MmaImOHA KMiaoMeTpos, a B Hanmbomee JATEKOM —— HA
377,3 mminmona KEIOMeTpOB (puc, 33, @ na crp. 112). U B aTom cay-
yae manfosee PKOHOMHEIM IIOJETOM, C TOYKH 3PEHUA MOHEMAJIbHOM
3aTPATHl TOIIABA, OyAeT HOJET IO IOXYSJLINICY ¢ 6OXbIIoH OChI,
PaBHOI YKa3aHHOMY MaKcUMaabHOMY yAaxeHuo Mapea (puc. 33, 6).
Pa3pépHyTas NIMHA NOJYSIIMICA, T. €. JAIHHA Mapmpyra, Gyner
paBHa 588 MEIIMOHAM KAJIOMETPOB, BpeMsA noxéra — 258 ameit; cxo-
POCTh OTIETA ¢ 3EMHOTO IOJI0CA JouxHa OhTe paBHa 11,588 ruio-
MeTpa B CeKYHAY, & ¢ HCKYCCTBEHHOro cmvTHmra — 3,613 wumio-
MeTpa B CeRYHIY.

IIpu BeTpeve ¢ BeHepoit Haml KOCMMYeCKMit KOPaoIb ONMepefn
611 aTy maHery co cropocthio 2,705 rmiowmerpa B cexynay. Ilpn
BeTpede sxe ¢ MapcoMm mizaneTa Myaaachk OBl CO CKOPOCTHIO Ha 2,646
KIIOMETpa B CeRYHAY Goxblmeil, ueM KocMudeckmit Kopabis.

3aMeTnM, 4TO IPH PACCMOTPEHHLIX PacYéTax HAMU He IPUHATH
BO BHUMaHHe moias Tarotenus Beweprr m Mapca, uto, omHako, mod-
T He BINSAET HA NOJYIeHHEIe Pe3yIbTaTEHL.

* ¥
*

ITocanka Ha Gaumaitiuve k¥ HaM miaHetsl — Benepy n Mape —
MoskeT GHTH IPOM3BeNeHA, MOBHANMOMY, KaK M IIOCAJAKA IpPU BO3-
ppameHn Ha 3emmoo, 6e3 pacxofa TOIIMBA, T. €. IPH IIOMOIIH
TOpMOsKeHHA 06 aTMocepy, OKPYHAKUIYIO DTN IIaHeTHL. ,

QueBngHO, 49TO NepenéT ¢ ORHOTO HeGecHOTO Teaxa HA Apyroe
MOJIKOH HAYAHATHCA B 38PAHee BHIYMCAGHHBIN MOMEHT BpeMeHH,
Korja o6a HeGeCHEIX Tena HAXONATCA B HAUBHITONHeHIIeM B3anM-
HOM I10JIOKeHUN. JTO He SBISeTCH CYIIeCTBeHHEM HeynoGeTBOM mpu
oTaére ¢ 3eMaH, HO 3aTO IPH BO3BPAILUGHHW HA 3eMII0 MOMKET CIy-
YUTBCA, YTO IPHAETCA MOAr0 BBEUKWAATH MOMEHTA BO3MOMKHOIO
OTJIETA C ILIAHeTH.

IIpu semauuy BEPHYTHCA HA 3€MJII0 IO CHMMETPHYHOMY IOJY3JI-
qurncy ofpaTHell B3JET ¢ INIAHETH, OYEeBMAHO, He MOmeT OHITH CO-
BepuISH B iio6oe BpeMsA. I HaUe MOsKeT CAYIUTHCA, YTO KOCMHYOCKAN]
Kopabirb, AOCTUTHYB HA 00pPATHOM IIyTH 3eMHON OpOHUTH, He BCTpe-
T 3necs 3emawo. s toro 4rolb TpH IONETe IO CAMMETPHYHOMY
NOJya/LIATCY 00ecednTsh BeTpedy ¢ 3eMuéit, B3néT ¢ INTaHeTH Joi-
seH OLITH COBEpIUEH 4Yepe3 IIPOME)KYTOK BpeMeHH IIOCJe COefuHe-
HUA IUIAHeTH ¢ 3eMJSii, PaBHbIH NPOMEMKYTHY BpeMeHH MemAy Mo-
MeHTOM npuOHITUA Ha- IIAHETY N MOMeHTOM COeNHHEHHMA, T. e.
TOM MOMEHTOM, KOI[a ILIaHerTa U 3eMJA HaXONATCA HA OfHOI IpaA-
moit muuwm ¢ CoanneM. B ravecrse mpuMepa Ha puc. 33 IOKa3aHE
TpaeKTopuu moséTa Ha Mapc # o0paTHO IO CAMMETPHYHEIM IOIY-
g% 11



BIINIICAaM. SHAA IIPOROJIKU-
TENIBHOCTH  IYTEUIECTBUA W
CPeHHEe CKOPOCTH NBMKeHHS
demm m  Mapca mo csoum
opéuTaM, JerK0 BHIYHCIUTH
BCe JaHHEE, He0OXONAMbIe A
MOCTPOEHUsI HTOr0 PUCYHKA.
Paccmorpnm mogpoOHee mo-
J8T KOCMHYECKOro Kopabud ¢
OHHM IIyTElleCTEeHHUKOM Ha
Benepy ¢ uenbio cosepumrh
Ha Heit mocajgry, a 3aTeM Bep-
HyThCA Ha 3emiao. IIyers koc-
MHUYecKHii Kopabab OTmpas-
JgeTcd ¢ MCKYCCTBEHHOTrO
cmyTHuKa Semuu. Brime Grito
YKa3aHo, uyro moaét Ha Benepy
no Hambolee BKOHOMHOI, ¢
TOYKH 3PEHNA PacxXofa TOIUIM-
Ba, TpaexTopum OyJeT AIATH-
cad 146 pnueii. Haszamoce 6w,
q9T0 IT0JIET B 000MX HAIpaBie-
HuAX Oyger mautbes 292 nua
ITI0C HEeROTOpOe YHMCI0 fAHel

Puc. 33. Ionér na Mapc mo mapmpyry,
TpedyoleMy MHUHHMAJIBHON BATPATH TOI- pitus:s HpeﬁHBaHHH Ha BeHepe.

JHBAa. "
B neiicteETenEHOCTH He HaA

TOTO 4TOOBH KOCMMYECKHIH KOPa®ibk MOr BepHYThCA HA 3EMJII0 IIO
CHMMETPUYHOMY MOJYIIIUICY, T. €. OHATH IO TPAGKTOPUH, Tpe-
Oyometi - MUHMMAJIBHOM 3aTPATH TOIINBA, IyTEHIECTBEHHUKY IIPH-
maock Obl mpoGnTE Ha Bemepe 467 pmmeit 53 MHHYTH; TOJBKO
1ocsie NeTedeHns aToro BpeMenu Bemepa n 3emas Gyayr onars B
TAKOM B3AMMHOM DACIIOJIOMEHUN, KOTOPO@ NO3BOJUT COBEDPIIATH
o0paTHEIf MONMET TpU MHUHUMAILHON 3aTpare TONaWBa. B KoHewHOM
pesyiabraTe, YYMTHIBAA BeC TOINIMBA, HEOOXOMMMOrO [JIA IIOJNETA B
ofe CTOpOHbB, W NPUHUMAA B ITOM CJAyYae, KAK M BO BCEX IIO-
CIe[YIOINNX, YTO BeC IIYCTOr0 KOPalifA ¢ MAcCa:RUPOM PaBeH GBYM-
. TOHHaM, a BeC CyTOYHOIO Haiika IpPOROBONBCTBHA cocTaBiger 1,3
KHJIOTPAMMa, Mbl IOJTYYUM, UTO BeC KOCMUYECKOro Kopabias mpu
OT7ETe € MCKYCCTBEHHOTO CHyTHHKA eMin OyaeT cocTaBiaaTsh (Ipu
CKOPOCTH WCTEYeHHHA .Ta30B 4 KHIOMETPa B. CEeKYHAY) OKomo 78
TOHH, & Bcé HyrtemectBue Oyjer maarbcA orouao 759 nmei.

B peficTBurenbnOCTH HavATBHBINE BeC KOCMHYecKOro Kopabus
Oyner Goablne, Tak KAk B IPOJAETAHHEIX PACYBTAX MBI JJIA IPOCTO-
TH IpefIojarajid, 4ro IpH B3idéTe ¢ BeHepsl HeoGxommMas CKO-
pocts KOpabuaio ¢coobujaeTcA MTHOBEHHO (4TO HEBO3MOKHO) M |TO
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OTeps CKOPOCTU 0T CONPOTHBJICHUA atMocepsl mpH B3IéTe ¢ IIIa-
HeTHL ITpeHedpe:kuMo MaJa.

Jl7Isi BEIIOJTHEHNSI AHAJIOTMYHOTO Ty TemecTBHA BeMJm——Mapc——
3eMisa HauaJIbHEIL BeC KOCMUYECKOTO KOPabiA HOJKEH COCTABIATH
oxosro 27 TOHH, HECMOTPA HA TO, 4TO 00Ias JIUTEJbHOCTH IIyTe-
wecrsaa Oyner na 213 aueit Gomsure, gem Ha Benepy: norpebyerca
258 mmeit 20 gacos 48 MuHYT AJA MOJETA B OFHOM HANpPABICHHH U
454 nua 8 wacos 25 MunyT AasA BoUKARaHUA Ha Mapce Toro MOMeHTa,
rkorma Mapc u SeMIA OKAKYTCA ONATh B TAKOM OJIaronpuATHOM
B3AMMHOM HOJOKEHHH, UYTO oﬁpaTHLm monéT MOmHO Gymer coBep-
IaTh ¢ MOHEMAABHOI 3aTpaToil TOININBA.

[IpuBeéHABE BHINIE 9WCTA JOCTATOUHO YOENWTETHHO IOKA3Hl-
BAIOT, YTO IIyTEIIeCTBUA ¢ nocadkoii Ha Benepy u ma Mapc B Oiu-
JRANIINA Teproj] BpeMeHN HeoCYI[eCTBHMEI, TaK KaK BeC TOILIABA
M JKH3HEHHEIX DPUIACOB MOJKEH IPEBHINATh BeC CAMOIO : KOC-
mugeckoro ropabug B 13 u game B 38 pas. [na myremectsma Ha
[ipyrue IJIaHeTH COOTBETCTBYIOIINE MCJIA, ClId TOIBKO He YAACTCH
IIPUMEHHTEL HOBHIX BUJOB TOIUINBA, HACTOJIBKO OUPOMHEI, YTO
NPUBOAUTH MOAPOOHEI® PACUETHl HeT HMKAKOro cmeicaa. Orpanm-
YUMCA JUIIb YKA3aHNEM IIPOOJKATEIBHOCTH IIepeléTa B OXHOM
HAlpaBJIEHNH, A TaKKe MHHEMAJIBHBIX CKOPOCTEif, KOTOpHEe KOC-
MUYECKUIi KOPaliIb OIKeH NMeTh pH oTaéTe ¢ Semim (tabamma 5).

Tabanma 5

MuHMMATEHAH CEOPOCTH OTAETA ¢ 3eMAH W NPONONEUTEILHOCTH HOXETA
[0 APYTHEX HIaHET IO MOAYLIANTHICCEHM TPACETOPHIM

> (=3 B ﬁ E::_s
SwEE | & E 5. =b £2. |
faf |28 |asdfs| R
82 | BozE | BEPER | 3EE | £z
5 = ©s2 =] . g
Il;manera, K KOTOPOIi 55852 5§5§ EQE%’ 8§: E-g
’ i 2T B bﬂu.i; ﬂg'ﬂow R e H
HATPABJIAETCH - é%umm RN o= EEH a°H gog
KOCMIYECKHE KODabab giﬁﬁg goc 8 SCEEE | SEE ‘::5
ESER=E | ESgB8E | 28980 | 2%¢ 555
=BT w25 moo'm cRa
S5ge | Z3E2E | EBEP: | gof | 2E%
HEES SEEEm | E5B0R | O=E [=R=g=
B KHJIOMETPAX B CCHYHIY B rogax
Mepkypuit . . . .| — 7,528 | —13,501 | —6,181 | 4-9.548 | 0,289
.Bemepa. . . . . .| — 2,404 | —11,484| —3,505 | 42,705 | - 0,400
Mape . . . . . .| 4+ 2,943 | +11.588| +-3,613 | —2,646 0,707
lOumep « o v .| + 8,787 | +14,226| 46,308 | —5,646 2,731
Carypg. . . . . .| +10,286 | +15,213| 47,278 | —5, 441 6,048
Vpan . . . . . .| 411,274 | +15,897| +7,971 | —4,661 | 16,038
Hemryn . . . . .| +11,647 | +16,164| -+8,241 | —4,054 | 30,616
Ilayron . . . . .| 411,806 | 416,279 | 48,356 m3,685 45,490
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B sroit Tabumne CKHOPOCTh KOCMHYECKOTO KODADJA CUMTAETCA IIO-
JIOJRUTENIBHOM, €CId OHA MMeeT HANpPaBIeHWE, OMUHAKOBOE ¢ JBH-
sweHneM 3eMIN WM ILIAHETH, W OTPUI[ATeNAbHOIl — B IIPOTHBOIIO-
JIOHKHOM CJIydae.

Taxam 00pasoM, Ha IePBHX II0paxX IPHIETCA JOBOJBCTBOBATE-
¢ o0o3peHneM IaHer ¢ 00jee MM MeHee 3HAUATENIBHBIX PACCTO-
HUii, He TPOM3BOAA Ha HEX mocagku. MosxHo Gymer masxe mpubim-
RATHCA K HaMeYeHHOMY He0eCHOMY Tely HeCKOJBKO pas, HO Ha-
CTOIBKO, 4TO0H HEe IOJABEPraThCd B 3HAYMUTENBHON Mepe BIMAHUIO
ero ToJA TATOTeHNA.

JTO BIOJIHE BO3MOMKHO, TAaK KaK TeJO, yiIeTeBlllee ¢ 3eMiIH CO
cropocreio or 11,2 o 16,6 kmaomerpa B cexynpy, 6ymer ABHraTh-
C5I BEYHO IO OHOI W TOM e SIIHITUYECKOH OpOHTe, €Cli TOJIBKO
OHO HEe BCTPETHT HA CBOEM IIYTH HNKAKOIO IPeIATCTBUA, H HpH yC-
JI0BUM, 9TO MOFKHO IpeHe0pedsh Bo3MymeHHAMH or InraHer. Cuemo-
BATEJALHO, He GyeT HCKIIIEHA BO3BMOKHOCTH TOTO, 9TO OHO PAHO HIIN
MO3[HO BCTPETUTCHA HA CBOEM IyTH ¢ 3eMudii. [l yeropeHnsn Taroi
BCTpeYH HeOOXOAMO ITPelyeMOTPETh COOTBETCTBYIOMIUIT MapHIpyT.

Il Toro 9rofH KoCMHYeCKHIt xopabap, mpoiida BOMI3H TOrO
WIM MHOTO CBETHJA, MOT ABTOMATHIECKH, T. €. 0e3 BRIIOYEHNA JIBU-
rareiis, BEPHYThCA HA 3eMii0, Heo6x0oauMo, 4ro6s K MOMEHTY BOB3-
BpauieHas Kopabia 3eMas u Kopalbasb COBEPIININ Iiesoe 9ucyao o6-
pamenunit Bokpyr Conna. [liaA monyseHnsa momo6HOTO codeTaHHA
NOCTATOYHO BHIOPATH HAJUICMKALIYI0 BeIMYMHY GONBIIONE OCH BILIHI-
ca, I10 KOTOpOMY OyAeT COBepIIaThea MOIET.

Tar, HanmpuMep, ecId KOCMAYECKOMY KOpalJio, OTIPaBIAIIIe-
MyCA ¢ MCKYCCTBEHHOIO cliyTHmka 3emun Ha BecoTe 200 EmmaoMer-
poB, coo0mUTE CKOPOCTh B 3721 MeTp B CeRYHIY IO KacaTeslbHOi
K opGure 3eMim B CTOPOHY €6 ABH:KeHHA, TO KOopalab He TOIBKO
mocrarHer opbutel Mapca, HO W IlepecedéT e, a 3aTeM, COBepIINB
ABA TMOXHEX o0palienna Mo smaancy Bokpyr CoaHna, BCTpeTnT Ha
cBoém nytn 3emuio. [lo pToro MoMeHTa 3eMiA COBEDUIMT TPH IOJ-
HEX o0 pamennst BOKpyr Courna. TaknM o6pasoM, Bcé IyTelIecTBHe
fymer manThCA TPH IOAA, MpUUYEM KOpabIb YeThipe pasa Iepecedct
opbury Mapca. HauansHET Bec Kopabia IpH OTIETE ¢ MCKYCCTBOH-
HOTO cIyTHUKA Gyjer coctaBaATh 8,68 TOHHH. (Smech u B Jalb-
HeiflleM MEl OIATH [OOYCKaeM, 9TO CKOPOCTL HCTeYeHHA I'asoB U3
pakeTsl paBHA 4 KWIOMETPaM B CEKYHAY.) '

- JlaA BHINOJHEHHWs TAKOIO ke IIyTelIeCTBHA IIPH OTIETe ¢ 3eMHO-
ro IoJIca CKOPOCTh OTIETA JourHA cocrasiath 11694 merpa B
CORYHIY. '

Anamormunoe mnytemmectsrne BOKpYr Bemeprr mam Meprypus
rakme Gyger Aaurbes Tpu ropa. Ilyremecrsme Bokpyr IOmurepa
morpebyer miectn Jder (pme. 34). Bomee oTmamémmmpix numaHer fo-
CTHYE HeCPAaBHEHHO TpPYHHee.
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B rafaume 6 mMe1 naém pe-
BYJIBTATH BEIYHCIOHUH A 10-
JETOB BORPYT ILIaHET 6e3 mocaj-
KN Ha HAX, HO ¢ aBTOMAaTHYec-
KUM BO3BpAlleHneM Ha 3eMII.

Bee yrazamnbe suille TPYA-
HOCTH MOryr GHTh IETKO IIpe-
OJ[0JICHEL aTOMHOIT pareToil 6y-
RyIero,

* ik
*

Hawoit e MapmpyTr us-
6parh, TTOOH OTHPaBATEH KOC-
MHEIecKuit Kopabas ¢ SeMau B
nyremectsie Boxpyr Coanna?

Ha mnepBrIil B3raam MOMKHO
IIOlyMaTh, 9TO Hamboiee BEHITO-
fleH MapIupyT, HelloCpPefCTBeH-
Ho mpubamxaomuii Kopabab
K YeJIn, T. e, IOJET II0 IPAMOIL.
Ho, xax IIOKa3BIBAIT PACYETHI,
pTOT IIYyTH COBCEM He CaMBlii
BLITONIHEBIH .

nsz Toro uwrofel wopabirmb Puc. 34, Ilomér x IOnmrepy ¢ asTo-
MaTHY n O3Rpar HeM 1
neuragaca k Commny mo Kpat- ORI s e e wiyera

yaimeMy TyTH, T. €. IO IpdA-
MOif, HeOGXONAMO MOTAaCUTh OrPOMHYI0 CKOpPOCTH, KOTOPOit B3ie-
tepmmit ¢ Semam KopaGmak o0naxaeT BCAEACTBUO  BHMEHNA

TaGnuma 6

IMoaxéTEl BOEPYr IIAHET ¢ ABTOMATHYECEWM BO3BPAIeHHeM Ha JeMII0
(0e3 mocaIku HA IIaHeTe)

B &

wgaéx Er) & o =

L2225 £EE e8| % (3 &

PaceToARme SoEuZ=| EEEH 3| £ | Rg8

wiageTH oT Coanma oo SERE| c8ma oH 2o |=5

Mnanera B acTpoWoMuue- |E-S3SE| aEsB% | £8 | a5 | ZEE
CKEX eTuHMUAX gg:ﬁzﬁ géézi §§ L égiE

= i =20
BEEE. SECES| EE | 2R | FEZ

S8Z2E2| 508aa | 2 | 58 |XZEE
Meprypuit .| or 0.31 no 0,47 0,42 5,166 5 3 [12,460
Bewepa . . .| or 0,72 go 0.73] 0,65 3,719 4 3 | 8.677
Mape . . . or 1,38 mo 1,67 1,62 3,721 2 3 | 8,681
IOnmprep . .| or 4,95 mo 5,45 5,60 6,443 1 6 24,277
Carypag. . .|or 9,01 mo 10,07 9,48 7.272 1 12 |47,417
Ypag . . .|or 18,30 mo 20,08 18,31 7,938 1 30 (118,19
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demun 1o cpoeit opbmre Borpyr Coampa. drta cropocrs paBHa
oxomo 30 mmmomerpoB B cekyHAy. Cuaeposarenbno, kopabiao
Ha0 COOOIIATH TAKYI0 7€ II0 BeaWdYUHe CKOPOCTh, HO HALPaB-
JCHHYI0O B IIPOTHBOIIONIOKHYIO CTOPOHY, 4TOOBI CHlelaTh ero Helo-
ABuRHEIM ortHOcHTenbHO Cosana. ToabKO IIOCTe 3TOr0 KocMIH-
gecknit kopabap Oymer mamare Ha ConHnme IO NpAMOl aMHAN
BCICACTBIC TIPATAMKEHNA cBetuia. HoO pacuéTel IOKasbIBAIOT,
9TO €CJIHU Jaske CKOPOCTH MCTEUEHHSA raszus Gyler paBHA 4 KMIoMerT-
paM B CeKYHAY, TO AJIA NOTalleHNs CKOPOCTH KOCMHYECKOTO KOpas-
aa ornocutensHo Comnna moHagoGMTCA TOIIMEA B TPUCTA JleBHA-
HOCTO ¢eMb pa3 Goiblle, 4eM BeCHT caM Kopalab. 10 3HAUAT, UTO
Ha rasuasie 10 KuaorpaMmMoB Beca Kopabaa mpnaércsa GpaTs OKOIO
3972 ruIorpaMMoB TOILIMBA, 9TO COBEPIIEHHO WCKIKYeHO. Ilpmme-
HAS Jaje CBEPXJIGTRIE M CBEPXIIPOYHLIE CIIABHI, HCBO3MOMSHO CO3-
AATh TAKYI0 KOHCTPYKIIMIO, KOTOPAs IPU HEe3HAYUTEIHHOM.coBCT-
BEHHOM Bece ITOFHHMaja OH CTOJIb OTPOMHEI rpy3. 3aMerum eig,
YTO TU PE3YIBTATH OTHOCATCH K CAYYalo OTIETA KOPabifa ¢ HCKYG-
CTBeHHOTO cOyTHUKA. lIpm oTaéTe e HEIOCPENCTBEHHO ¢ TIOBepX-
HOCTH 3eMIH MOJXY4Ynaoch OBl €@ Xy/IIee COOTHOIICHAe MemIy Be-
coM Kopabd W BecOM TOTIINBA.

I'opasgo seirogHee nmocrymurh nHave. He Gynem ocranaBimBath
KOCMHYeCKUl Kopabab OKOXO caMmoil 3emuu, T. e. He GymeM mora-
HIaTh I[€HOI0 TPOMAJHOTO PACcXOfa TOILIMBA GOJIBNIVIO CKOPOCTS,
npuo0peraeMyl0 KOpalaéM BCIAe[CTBUE JBUKEHHA OSEMIH BOKDYI
Coanna. HaoGopot, BOcmOmB3yeMcA 9710 GOABINOI CKOPOCTHI0 H
B IlepBHIif aTan nyremectsusa yaamames ot COMHIA KAk MOMKHO Tajb-
me (puc. 35), Hampmumep, mo opbure Mapca, Onurepa wan name
Vpana '). Ilpu 5TOM IOKWHEM HCKYCCTBEHHEIN CIIYTHOK 3eMJIH B
TOT MOMEHT, KOTHA COYTHHK IPH CBOEM BPANIEHNN BMecTe ¢ 3eMaéi
ABUKETCA B TY ’Ke CTODOHY, B KAKYI0 caMa 3eMJA JBUIKETCA Ipu
cBoGM obpamennn Borpyr Coxmnna. Torma KocMudeckuii kopabab,
KpoMe coOCTBEHHOIH CKOPOCTH OT PAaKETHOTO JBHTATENsd, IOJYYHT
rak OBl «MapOBYIO» CKOpPOCTh JBUIMKEHNA 3eMiu Io eé opburte Bo-
kpyr Coxnna. IToaroMy coGeTBeHHAs CKOPOCTh KOCMHYECROTO KOpa-
611 MOsieT He IPEBHIIATH 8 KIIOMETPOB B CeKYHAY. TeM He Menee,
cHaOnUM KOopabub TAaKMM 33HACOM IOPIOYero, KOTOPHIt O OB J0-
cTaToueH JJA PA3BHTHA HAYAMBHON cropoct: B 10 mmiaomerpos B
ceryuny. KopaGab HauHéT yRATATECS OT 3eMJIM, 8 BMEeCTe ¢ TeM W OT
Coanna. Hewmcmonb3oBaHHBIN 3allac TONAMBA HAM NPHICOAUTCA B
nansueimem. Ilpm mosére ¢ BHIKIIOUCHHBIM JIBUTATEJIEM IIPHUTHHIE-
ane CoxHna 6ymer TOPMO3NTHL OBHKeHHe KopabuadA, CKOpPOCTH ero
Gyner mocremeHHO yMeHpmarbcd. Horma kopalas mposernTt pac-
CTOAHHE, B IBAaAIaTh pa3 Goxsinee paccroguns or Semun 1o Comnna,

1) Ipepnoskeno astopom B 1934 r.
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¢CKOPOCTDh €r0 IOHU3UTCH
JI0 2 KIJIIOMETPOR B CEKYH-
ny. B sror momenr mora-
CUM 3Ty CKOpPOCTB, NJA
4ero coofmuM KopadIio
TAKYIO %G CKOPOCTH B
00paTHOM HAaIpPaBICHUH.
Jlst oproit menmm m HoHAa-
JOOUTCH HEMCII0JIb30BaH-
HLIT paHee 3alIac TOILIH-
pa. Teneph, KOTa KOCMH-
ycckuit wopabap IoTe-
pHeT COBCeM CBOIO CHO-
pOCTh, OH HAYHET IajfaTh
na Connne. Pacuéru mo-
Ka3bIBAKOT, UTO IpPH Ta-
KOM MapIIpyTe IOHANO-
Ourca Ha kamuapie 10 km-
JIOTPaMMOB Beca KOGMH-
YeCKOro KOopadaA TONEKO
112 KuI0rpaMMOB TOIIN-
pa, T. e. B 40 pas mMeHB-
e, 4eM HpH IHoJjérte IO
KpaTJdaiineMmy IyTH.
OcyurecTBIeHRe KOCMH-
yecKoro wopabid, KoTO-

o 1 Puc. 35. JTasa Toro 9to6el 3a0pocUTE PAKeETY Be-
pold HA KaMKABIM KHJIO- com B 10 kusorpammos Ha CosiHile M0 ®paTyakiime-

. My mapmpyTy (A), Hago Mapacxomopath 3 972 ku-
rpaMM CBOero Beca MOr JorpaMMa Tonjusa. Ecin ke cHavaia yxajluTh pa-

61 mecrm 11 HHJIOTpaM-  KeTy oT ConAma HA SHAYATENbHOE PACCTOAHHE M
TOABKO NMOCJe 3TOT0 HAIIPABHUTDL €€ K CUHHHY (Maplﬂ"

MOB TOIIABA, Y#e HEe pyr ), To pacXol TOLJIHBA COCTABUT BCETO JIMIlh

fRJIAETCA HeJOCATaeMOol 112 wurorpammos.

veuroii. MWmea Tamoro

II().]TéTa, OCHOBaHHAadA Ha HCIOJAL30BAHUH CHKOPOCTH €CTeCTBeHHOI'O

nBMceHHA HeOecHOTO Texa, IPHMEHHMa B PAaBHOM Mepe W A

]l().T[éTOB_Ha IINIaHeThl ¢ UX CIIYTHHHKOB IIpHA ycJaoBuH, q9TO HaIpHA-

JKeHHe CHJBI TAMeCTH Ha CHYTHHRG GpaBHHTGJIbHO MaJao0. !

* %
E

Bo spems mogséMa paxeTsl eif NPUXOQUTCH OJHOBDEMeHHO Tpe-
OJl0JICBATh 3eMHOe IPUTAMCHNe U CONPOTHBIEHHe Bozfyxa. Yem
Gonbllle yCKOpeHHme paKeThl, TeM OhICTpee OHA OCBOOOKRAACTCA OT
NPUTAXCHAA OSeMIM W TeM MeHBIINi HyseH 3amac Tormumsa. Ho
B TO ;e BpeMs, WeM 0O0Jblile YCKOPeHHe paKeTH, TeM Goxbuie co-
IIPOTHBJICHHE BO3AYXA, T. €. TeM Goubine Tpebyerca Tonampa. [lamee,
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IIpH IIOJIETe BEPTHKAJLHO BBEPX VCHOpeHHe CBOOONHOTO HaleHHS
3HAUNTEIBHO YMEHLIIAeT YCKOpPeHHe PaKerhl; HO 3aT0 IPH TAKOM
IIOJIETe IUIOTHOCTE BOBAYXA, & CJHEAOBATENBHO, W €ro COIPOTHRIE-
Hue yMesbliaerca Haubosee Obicrpo. Ilpu ropusoHTAIBHOM e IO~
nére NpUTAMEHWe 3eMJM JNIIh He3HAYNTeABHO YMEHBIIAET CKO-
POCTH PAKETH.

Orclona ciegyer, 4ro B3JET KocMHueckoro xropabus, tpebyio-
MUl HAUMEHBOIEr0 PACXOAA TOILIMBA, ROJIEH ITPOMCXOAUTH Cae-
ayomyM obpasoM: cHavYama KOpalab HAPABIAETCS [IOYTH BEPTH-
KaJhHO BBePX, & 3aTeM If0C]e JIOCTIKeHHA UM 3HATHTEeNBHOH . CKO-
pocr moBopagmeaerca Ha 90° rar, wrobnr vara Gha HaTpasieHa
[ApaIIeNbHO IOBEPXHOCTH SeMin. YCKOpeHue Kopalus OJHO
cOCTABIAATE OKOJO 40 METPOB B CERYHAY 32 CERYHAY.

* %
#

ITpm BoaspameHUn KOCMHYECKOTO Kopabus Ha 3eMII0 TOPMO-
JRCHME ero MOMKeT HPOH3BONHTHCA IIPH IIOMOIM €r0 COGCTBEHHOIO
NBUTATENIA WM IyTEM HCIOJB30OBAHNA COTPOTHBICHUS BO3NYXA.

OmHako cmocold TOPMOJKEHHS IIPM HOMOUIM J[BATIATEMS, T. €.
Ipu TIOMOIIM CTPYW Ta3oB, BHOpackBaeMofi II0 HAIpPABICHUIO
ABHMKEGHNSA, NPAKTHTeCKN OyaeT HempUeMJcM: IIPH TAKOM  CHO-
cobe morpefyercA TIpoOMafHOe KOJUYECTBO TOIIUBA JIIA I10-
rameHnA KOCMHYECKROH CKOPOCTH Kopalias Lpu CIIyCKe M elnd
Gosee rpoMajiHOEe KOIMYECTBO MJA TOTO, T00H YHECTH HeoOXOmH-
MBI 1TOCANOYHKIH 3a11a¢ TOINIMBA B MeRILIAHETHOE IIPOCTPAHCTEO.

HaoGopot, TtopMoskeHme IyTEM HCIOIB30BAHHA CONPOTHBIE-
Hug BO3Myxa Oyaer mMerh OueHb GOJBLIOE 3HAYCHUE He TONBKG JIIA
KOCMAYECKNX Kopalueil, HO W JIsA CBePX[AIbHUX 3EMHBEIX PAaKeT.

Or m00mx mapannoToB JIiA BePTURAXBHOIO WJIN Jaje HARIOH-
HOI'0 CIycKa HeoOXOANMO OTKABATBCA: IIPU I'POMATHON CHOPOCTH
KOCMHMYeCKOT0 Kopadisa OHM MrHOBeHHO cropsr. Hpome roro, my-
TEIIeCTBeHHNKN HE ICPEHEeCYT CAMLIKOM pPe3KOr0 TOPMOJKENNS B
IIOTHBIX cJ0AX arMoc(epnl. [lopromMy upu mocagre KOCMUYECKMIT
ropabab JHOKeH MMeTh NpOQHUIb MEUHWMAIBHOLO CONPOTHBICHHSA,
1 NOTAMICHHe 6T0 CKROPOCTH JOJHHO IPOM3BOAUTHCA B PABPEKEHHBIX
¢I0AX arMocdepbl HA OYCHB AIMHHOM IYTH, KOTOPOMY COOTBETCT-
BYeT HOUTH I'OPU3OHTAJILHBIN CIYCK.

***
13 crazaHHOro MOKHO BEIBECTH HEKOTOPEIE BARIIOYCHUS O KOH-
CTPYKINH KOCMHETCCKOTIO KOpabis.
Kocvuuecknii xopabab, mokngas 3eMilo, HOIKeH NIPH MAHM-
ManbHOM. BCCC KOHCTPYRIHHE CONEPRaTh MAKCHMAALHOC KOJNYCCTBO
TolTuBa. llpm oTaéTe ¢ NCKYCCTBEHHOIO CIYTHHKA, HA KOTOPOM aT-
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Mocepa OTCyTCTBYET, Takoe TpeGOBaHME Jerde OCYIeCTBHTH, YeM
IpH OTJAETE HeMOCPeJICTBEeHHO ¢ MoBepXHocTH 3eman. B caMom fee,
IpH OTCYTCTBUH aTMOcepnl, & CIeAOBaTeNbHO, W IpU OTCYTCTBHL
ADPOAMHAMIICCKOrO  COTIPOTHBICHNA, KOCMHYECKHil Kopabib He
RosseH uMersk obasarexsno yrobooGreraemyo opmy. Bumecro sro-
ro KOpab/i0 MOMHO NPUAATh, Hampumep, ImapoobpasHyio gopmy c
TOPUYALIIMI HAPYKY HeTaisaMu (puc. 6, ¢1p. 32); 5T0 HOBBOJINAT NIPU
HauMeHblIeM Bece KOHCTPYKIWH HOXYYUTL Hauboabimuil 00HEM
0aKoB A TOILTHEA.

Ho mpu posppamennn ma 3eMmii0 KOCMHYCCKHT ®opabab m0J-
MEH IMETh He TOJNLKO njleanbHo yrooobrekaemyo GopMy, HO i 50JIb-
HIYIO IIOIePEYHy Harpysky, T. e. OOJBIION Bec Ha Ra:KAYI0 efin-
HUIy a000B0it naomaau. TOJBKO TOTfa OH CMOMKET ¢ JOCTATOYHO
MaulbIM  3aMeJIcHneM WPOHU3aTh BBHICOKUE Ca0M arMocdepsl, He
TIOABEPrasch OITaCHOCTH YPe3MepHOr0 HarpeBa UM CAUIIKOM 60JIb-
woi 1eperpysku. [las ocymectsiaeHnss »1oro TpebOBaHHA KOCMHU-
YeCKHA ROp&ﬁ:—ib AOJKeH 3aKI049aTh B cefe crenuaabHEI Hocamou-
HELE mnadep (pme. 36). Ilpum mogxome ® S3emie IyTelrecTBeHHN-
KN JOJGKHBI UePedTH B 9TOT IUIaHep, IepeHecd B HEr0 Takke Beo
neHHoe mMyuiectso. B Moment morpyssenus B armocdepy Semim
IJTH HECKOJIBKO PAHBUIC IJTAHED OTAEIASTCA OT CTABLIEI0 HOHYHSHBIM
ropuyca wopabas (puc. 37). Or6pomenusii kopnye, obxamaronmii
GonBmIM  8DPONMHAMHYECKEM COIPOTHBICHHEM, OHICTPO pacKa-
JAf€TCA OT CONPOTHBJIEHHA BO3AYXa W Cropaer NogofHO Me-
TEGOPHOMY TEJy.

Bo Bpema Topmossenns GONbIIasA 9acTh KUHETUYECKON DHEPrEu
HOCAJI0YHOTO IIaHepa Gyjer npeoGpas3oBEIBATECA B TEILIO, KOTOPOe
OyJjer HarpeBaTh KAaK CAMBIil IUTaHep, TAK K ORDYMHRAIAA BO3IYX;
1e60obpIIas acTh KUHOTHIECKOH DHCPIHE IOWAST HA 3aBMXPEHEE
soajtyxa. Temro, momyueHnoe maanepoM, 4acTudHo GyAeT OTAaBaTh-
¢f BO BHEITHION Cpeqy.

Ilpn mepnennom Topmoskenny Harpesanue He GyJeT 3HAYATENb-
HbIM, B CIy4ae ke Pe3KOro TOPMOKEeHHA IJIAaHepP MOKeT CropeTh
Aaske TpH Hammdul yaoboobreraemoii Gopmul.

Cropanme MeTeOpHBIX Tex, T. e, ABICHUe (HATAIOMIX 3BE3IY,
He MOKeT CIYKUTh apPryMEHTOM IPOTHB TOPMOKCHHA KOCMIYe-
ckoro wopabuasa sosuyxoMm. MereopHble Tena ABumyTCA OOLITIHO ©
ropasno GONBIIMME CKOPOCTAMM, 4eM Te, KOTOpHe OyAeT HMeTh
KOCMUYeCKNii Kopabab; KpoMe TOro, MeTeopHBe Teda ObiCTpee Jo-
CTHIal0T OTHOCUTENBHO INIOTHHIX CHOEB arMoc(epbl M HMEIOT HeyJlo-
6oobGreraemyo popmy. Ho xasme mpu sTHX HeOIaroIpUATHEIX YCIO-
BHAX IMOJHOCTBIO CrOpaloT B aTrMmocdepe aullb Haubodee Melkue
MeTeOpHEE Tena (pasMepoM [0 HECKOJNBKUX MUIIEMETPOB B IIOMe-
peuHuKe); B Gomee e KPYHHBIX METCOPHBIX TeJaX TeMIepaTypa
siipa ocraéres sHaumTenbno muzke 0° I1.
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Puc. 37. B MoMeHT morpy:keHna B atMochepy Semin NocamodHBIN IIaHep OTHENAeTCA

OT CT4BIIErQ HeHY)KHHIM KOpPIYCAa KOCMHYecKoro wopafisa. OrCpoweHHsft Hopmye,

obaanauinii GOJMLIOMM a3 pOIMHAMMYECKHM CONMPOTHBIeHMeM, OBICTPO pacKalfAeTcA
OT CONpPOTUBJIEHHA BO3LYXA M Cropaer nogo6Ho MeTEOPHOMY Teny.
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Puc. 38. Bosppauenue Ha 3eMI0 N3 MeKIJIAHETHOTO IyTemecTsuA. IT0 Mepe 10T AlueHMA
CKOPOCTH II0OBEPXHOCTh KpPBUILCB IJ1aHepa JO0JMMHHA YBEINUNBATLCH.

K coskanennio, ¢u3mdeckas KapTHHA CrOPAHAA METEOPHLIX Tell
IpH TOPMOEeHUHN B aTMOc{epe elllé MaI0 H3Y4eHa, IPUYEM KOINYeCT-
BEeHHAA CTOPOHA HTOTO ABICHUA COBEPIIGHHO HeM3BecTHA. BoaMosk-
HO, 4YTO IPH TAKHX OTPOMHEIX CKOPOCTAX MOJETA HPOABIAITCA HO-
BEIe, Hem3BecTHble HAM ¢axropkl. CymecTBymoOIine TEOPHH DTOrO
ABICGHUA IPOTHBOPEUNBEL U AMEKO He IOaHE. Ecau mpuMeHuTb N
KOCMHYECKHAX CKOPOCTeil MeTo[sl pacuéTa, IpHMeHsaeMble Nist O0bId-
HEIX CKOPOCTeii, TO Pe3yJabTaTsl MOIYyT OKA33aTHCA COBEPIICHHO He-
BEPHEIMH. Beuny sToro 3amata IpefoXpaHeHHA KOCMHYECKOTO KO-
palis OT UpeaMepHOro Harpesa IpPI TOPMOMEHHH aTMOC(epoli MoKa
emé He NOAMaéTcH MaTeMaTHIeCKOMY: HCCIeT0BaHIIO.

HeofxoauMocTs TpefoOXpaHeHns KOCMHUECKOro Kopabmas ot
4pesMepHLIX HAUpAAeHWi, a Tarkme (uanosormgeckne coofpasie-
HuA TpeGyioT, 4Tofhl Mmepmoj TOPMOMeHHA OHT BO3MOKHO Gosee
AauTenbHEIM. Ho mpn o4eHb MeJIeHHOM TOPMOKEHHHN He MCKIIUe-
HA BO3MOFKHOCTB, 4TO KOCMHYecKHii Kopabab, 00GOTHYB SeMiio,
OISATH YAETHT B MHPOBOe mpocrpancrso. OmHako He ciaenyer
oIlacarhCsA TAKOr0 ITOBTOPHOIO BHLIETA anlapara 3a TpeeJs
atMocepsl, IpaBfa, IPH YCIAOBHH, 9YTO CKOPOCTHh Kopabms Oyaer
MeHbIIe mDapaboanveckoii, T. e. Gyger samunrtuaeckoit. B camom me-
Jie, COBEPLINB IYTh II0 HIINIITHICCKON TPAeKTOPHH, KOpabib oNATh
BePHETCA B aTMocflepy B IIYHKTEe, CUMMETPHYHOM K MeCTY BLIJIeTa
OTHOCHTENIbHO Goapmoit ocm sinunca. Vemompsys Heckombro pas
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TaKOe TOCIefIOBATEeAbHOE NIOTPYHeHHe B atMocepy, MOkHO Oymer
3HAYATETHHO CHW3UTh CKOPOCTh KOCMHYECKOIO KOpabis.

TIpu sgerauuy yhaep:xark B npefexax arMocdepsl KOCMAUECKHI
1opab.ib, UMEIIMI IPU BOBBPAIEHUN HA SeMI0 CKOpPOCTh, 60Mb-
myio 4eM Kpyrosasg, HeoOxopmmo Gyher cHaOMUTE ero KPELILAMHE,
YCTAHOBJGHHBIME TAKEM 00pasoM, urofbl HX NONBEMHAA CHJIA
Ona manpaBieHa K 3emie, T. e. NPHRAMANA Kopabiab K Semie.

ITocne TOro Kak CKOpPOCTh YIANET [O 3HAYEHHA, PABHOIO KPY-
roBO¥ CKOPOCTH, HaubHeiilllee CHIeHNe KOPalys MOKeT NpOM3BO-
AUTHCA OOBIYHBIM IUIAHUPOBaHHEM. Teleph KPLLILA Ha IIaHepe
AOmaHN OHTH YCTAHOBJEHB TaK, 4TOOH WX NMONABEMAAA cura OblIa
HampargeHa BBepX. [lo Mepe HOralreHns CKOPOCTA MOABEMHAS CHIIA
KpBIIBEB IIaHepa OyfeT YMEeHBINIATHCA M IIOBTOMY, 9TOOH IIaHep
He mepexofua B Oojlee KPYTOH CIIyCK, HOBEPXHOCThL KDBLIIEEB 1
yrom UX araKy FO/KHBL TTOCTEIIeHHO yBenuunBaThea (puc. 38).

[Mpu HagIesKameM NAIOTHPOBAHUA MOCANOYHEIN IIaHep CyMeer
cOBEPUIATEH IIOCAAKY B JMIO0OM IyHKTe 3eMIH He3aBUCAMO OT TOTO,
B KaKOH TOYKe IPOM3OILIO IOTPYsKeHHe KOCMHYECKOro Kopabias B

atmocdepy.

* %
*

Osmajenne MUDOBEIM IIPOCTPAHCTBOM IIOTpPeOyeT He TOIBKO
repondeckoii paborsl. ONEITH ¢ 3eMHEIMH . PAKeTaMA yike CTOMJIN
MKW3HN MHOTMM MCCAEOBATENAM M MX moMoIfHUKaM. B Memxnmamer-
HOM TPOCTPAHCTBE ONACHOCTH CTOJKHYTHCA ¢ aCTEPOHIOM IPAKTH-
YecKM BO3MOKHA TOJBKO IpU IOJéTe Ba Ipefensl opbutel Mapca.
Berpeua e ¢ METEOPHLIME TeJaMM XOTH MAalO BepOATHA, BCE e
BO3MOHA HA BCEM NPOTAKEeHHU COJHEYHOIt cHcreMel. Bemepcrsme
orpomHoii cropoctn MereopHEX Ten (10—70 kumomerpos B ceryH-
My B BepXHUX CIOAX 3eMHOI aTMOc(iephl) CTOJKHOBEHHE ¢ HUMH [aske
NpM HUYTOMHBIX HX PasMepax OIACHO JUIA KOCMUYECKOTo Kopabus.

BepoATHOCTE CTOJKHOBEHHUA € ACTEPOHMJIOM UM METeOPHHIM Te-
JIOM B 3HAYUTEABHOMU Mepe Gymer 3aBHCETh OT TOTO, KAKAA TPAEGKTO-
pusa Oyler BHOGpaHa [AIf HONETA B MEKILIAHETHOE IPOCTPAHCTEO.
Borpeun ¢ GoubHIAMHE CHOILIEHHAMHA MeTeopHHX Tex (Jleomupwl,
Tlepcenpn u T. A.) ¥ GOxbIIeil YacTRI0 ACTEPOUMOB MOKHO Oymer
na3besxaTh OIaroxaps TOMY, YTO TPAeKTOPAA KOCMHYCCKOrO KO-
pabiaA, coBeplIaoINero IyTh K ILIaHeraM, GyMeT Jemarh TOYTH B
IUIOCKOCTH BHINITHKY, MemAY TeM Kaxk opbuthl MeTeOpHHIX Tel
u Gosblmeil 9acTH acTEpPOHAOB 3HAYMTENbHO HAKIOHEHBl K TIJIOCKO-
cra srumnTuen. Herpynno takace Gyrper nsbemarb CTONKHOBEHUA
¥ ¢ ApyruMu HeGeCHEIMA TeIaMm, OpOMTHL KOTOPHLIX HAM UBBECTHAI.
OnHaKo B MHPOBOM IPOCTPAHCTBE BO3MOFKHO CVIIECTBOBAHHE MHO-
JRECTBA MEJKUX TeJ, O KOTOPHX MH IOKA HU4Yero He 3uaeM. B He-
KOTOpLIX CIy4aAX KOCMHYEeCKOMY Kopabiio, Mosker ObITh, yHacTes
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VKIOHUTBHCA OT CTONKHOBEHUA ¢ NOTOOHHIM OJYHNAIONINM TeJoM,
€CaH TOJIBKO OHO OyHeT CBOEBPEMEHHO 3aMEUeHO, HAIIpUMep Ipy
IoMOINU pajapa.

YTo KacaeTca APYrHX OLACHOCTEH (BpefHble NJIA OPraHn3Ma
yasTpaQMOeTOBEe W APYIMe HM3IyYeHHd), TO IpelOXpaHeHWe OT
HOX, NOBUANMOMY, He IMPEACTABHT 0COOBIX 3aTPyIHEHHIA.

ITpn BO3BpaleHNH HA 3eMII0 IyTelIeCTBEHHUKOB GyAeT IOJ-
CTEeperaTh IPesKAC BCEro ONACHOCTh HENpaBHJIBHOrO BXOAA B ar-
Moclepy, a MMEHHO — MOJ CAMIIKOM GOJIBIOIMM YIJIOM K FOPU3OHTY.
Taroit Bx0x B arMocepy MOskeT IIOBIEYL 38 cO00Il BOSHIKHOBEHIE
ru0esbHOil TTeperpysky BCJIENCTBAE PE3KOr0 TOPMOKEHHS B IUIOT-
HEIX CIOAX aTMoC(ephl MM CUIBHBIN YAap O NMOBEPXHOCTb 3eMJIM.
3areM Aake TpH He OYeHb OOJBIIAX YyIruaX BXOAa B arMocdepy
GoablIyI0 OmacHOCcTh OyHer HpefcTaBasTh OHICTPOE KOCTHKEHUE
OIOTHBIX CA0EB aTMocepbl, YTO MOJKET BHI3BATH Ype3MepHOe Hd-
rpeBaHHe KocMmieckoro kopabaa. Boo6me, mpobaema mpepmoxpa-
HeHHUA KOopabusA OT BHICOKHX TEMIIEpaTyp IpPH €ro BO3BPALICHUM
BHYUIAET, KAK YKe NOBOPHJIOCH BHIIE, HEMAJLIEC OHACCHUA.

* %
*

PacuéTtnl NOKRA3BIBRIOT, YTO pellleHHe IIpoGiaeMbl KOCMUYECKOro
TOJIETA BIIOJHE BO3MOKHO Ha OCHOBE WCIOJB30BAHUA XUMUYECKOI
HHEPruu ;RUAKHUX ToImmB. OMHAKO AJA IPAKTHYECKOTO OCYLIECTBIIe-
HAfA KOCMHYECKOTO IIOJéTa IOKA eI TpebylTea odeHb GOablIne
YCHIIAS TeXHUYECKON MBIC/IH. SHAUNTeJAbHOE 00JerdeHne B Aele pe-
MeHus 9TOi mpobJeMBbl MOKeT OKa3aTh IIPUMeHeHNe aTOMHOI HHep-
run. [IpenmymiecTBa, KOTOpBIe MOTYT OHTH IOJNYYIEHHE OT HpUMEHe-
HIA aTOMHON SHepPruM, OUeHb BeJIWKH: BO-IEepPBHIX, IIOABHTCA BO3-
MOMHOCTE YIPOCTHTH KOHCTPYKIMIO KOCMHYECKOTO KOpalis; Bo-
BTOPHIX, YJACTCHA pPeNMTh Hpo0JeMy IOCAAKH ¥ IIOCIeAYIOLIero
B376Ta KOCMHYECKOIO KOpPa0A ¢ HEKOTOPHIX TeJ COJXHEYHO Cu-
CTeMH B TeX CJIy4asAX, Korjia oOmYHEe TomnuBa OYAyT MIA HTOI
ey HeJOCTATOYHbI, B-TPEOTEUX, MOKHO GyHeT CHeNaTh MeRIIaHeT-
HEle TOJIETH ‘Gosee 6e30MaCHBIME, B-4eTBEPTHIX, YAACTCSA OYeHb CHIIb-
HO COKDATHTE NPOJAOIRATEILHOCTh IepenéroB. Hakoxen, Toxpro
IIpHMeHeHNe ATOMHOH DHEePIME MOKeT CJIeJIaTh OCYIIECTBUMOI Meq-
Ty O IOCENeHNN APpYrAX INIAHOTHHIX cucreM (cM. crp. 131 m caen.).

He Gymer mpeyBennyeHneM, €CIH MBI CKaMe€M, U9TO HU B KAKO
JIpyroii o6xacTH arOMHAA SHEpPrWs He HYKHA B TaKol Mepe, Kax
B TEXHUKE KOCMHYECKOIO IOJETA.



CHI'HAJIM3ANMA CKBO3b IMPOCTOPHI BCEJEHHON

I/lmeio'rcﬂ» JA KUBEE CYIEecTBA HA APYrAX MUHPax, B YACTHOCTH
Ha COCENHWX INIAHETaX Hameil coMHeIHOH cHCcTeMEI? JTOT BOIPOC
3aHAMAJ YMHl JIOflei, HABEPHO, TAK ke JIABHO, KAK M MEYTA O IO-
I€Te Ha Jpyrue MUpH.

Mosker 6LITh, Pa3BATHC HAYKH W TOXAMKHM HA PYIUX ILIAHETAX
CTOJIb BEICOKO, 9TO HX HATEJN 3HAIT O CYMECTBOBAHNUN 3eMHbIX M-
TeJeil B IHTAIOTCH KAKUM-In00 DyTéM JaTh 3HATE O cefe?

Ora MECAs HOGyAUIa aCTPOHOMOB BeCTH THIATeNbHEle HaGiione-
HAA 33 MAICHIMIMMHA IPH3HAKAMU MCKYCCTBEHHLIX CHTHAJOB, KO-
TOpEIe MOrIH GH K HAM JOWTH ¢ PYIHX IIJIAHET.

B nagame XVIII Bexa Onlim 3aMedeHH cBeTAmMUecH NATHA Ha
TEMHOII cTopoHe Bemephl. OT0 ABIeHHe B JaJbHEMHNIEM IOBTOPS-
J0Ch HPHMepHO Kaable momcrometes. ONMH HeMenewuii acTPOHOM
BHICKA3aJ J{OBOJLHO (AHTACTHYECKOe NPEANOJIOeHHe, YTO HTO
fAABJIGHAe eCTh He YTO MHOe, KaK WJLIIOMAHAIHA, KOTOPOM KUTeln
Benepn otMeuator kamggue 50 ger Kakoe-To BHAAIOIIeecH COGLITHE.
Ha Mapce Tarme nHOrga HaGmi0faiMCh CBETOBHIE NATHA B TeUeHHe
Pa3JaUYHEIX NPOME;KYTKOB BpeMeHH. HekoTopbie HamBHBIE acTpo-
HOMEI IPHHUMAJN 5TH NATHA 33 CHTHAJEI C IIJIAHETHL.

OnHaKo BCe TH NPEJIOJIOKeHNS O POUCKOMTICHAN TANHCTBEH-
HEX CHTHAQJOB OHJIN pa3OHMTHl HAYKOIL: IPECIOBYTHIE «rOPOKa-CBETO-
uny, AK00H cymecTBylomue na Benepe, oxazaiuch B feiicTBriTens-
HOCTH CEBEPHHIMH CHAHNAMH; OHH OGHAPYKMBAINCH CHOEPEMEHHO
¢ 3eMHBIMH CEBePDHBIMA CHAHUAMA H OKasbBaINCH emeé Go-
jee APKHAMH, 9eM Ha 3eMle, BeiaefcTsHe Goxbmieii Gamzoctu Be-
sepsl K Comuny. CoBpeMenHasi acTPOHOMEA HALLIA UCTHHHYIO IPH-
YMHY M AIPYIHX CBETOBHIX fIBJICHHII HA IJIAHETAX.

HexoTopsle yuéHuie . He OrpaHMYMBAJNCH JULIb  MACCHBHBIM
OKHJIAHUEM CHTHAJIOB ¢ APYTHX MAPOB, HO CAMH MEITAJIMCh YCTAHO-
BHTh CBA3b C NPEJIOIATaeMbIMI KUTOAAMUA COCENHNX IIAHET.

OnwHoit 13 MepBHIX 38729 B YCTAHOBJIEGHWHM CBASH C JPYTUMU MH-
paMu 6bi1a pa3paboTKA YCAOBHOrO fA3LIKA, KOTOPHIA MOr OH OHITH
HOHAT PA3yMHBLIM CYILECTBOM, HHKOIr[la HE CONPHMKACABLHIMMCH C
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YeI0BEYeCKOlt KYJabTypoii. ONHWM M3 BO3MOKHEIX CIIOCOOOB AB-
asercss sisbik Quryp. [lociemume momkubl 06/1agaTh TAKHMH CBOIi-
cTBaMu, YT00Bl y HabmawopmaTeneil ¢ Ipyroro Mupa He MOIVIO BO3HHK-
HYTh HIKAKUX COMHEHUI B TOM, 4TO HTH (UTYpH ABIAITCA HCKYC-
CTBEHHHIM fIBJIEHHEM, ITOPOKAEHHBIM BOJIEHl PasyMHOIO CYINECCTBA.

Maremarur I'ayce nepshii npepaosmua B 1820 r, menoassosars
reoMeTpUYeCKNEe 3aBUCHMOCTH B KadecTBe CHTHAIOB, afpeCcOBAHHEIX
HaumM «GpaTeAM IO BeemeHHOIy. [lad Toil meam oYeHP HOAXOAMT
BeJIeficTBUE cBoOeli mpocroTsl Teopema I[ludaropa. A mocrpoerus
TUIaHTCKOH (UIYPH, HIIIOCTpHpYIOIEil sTy TeopeMmy, ['ayce mpen-
JIOKHJI BechbMa IIPOCTOM NPUEM — HACAMUTE Jie¢ COOTBETCTBYIOIEro
ogepranus Ha PoHe XieOHHIX Ioeif.

layce Hpefjioskua M APYroii crmocod cBETOBON CHIHAIMBAIMY,
COCTOAMMIA B Iepefade IMCeN Pl IOMOIIH 3epPKaJ, 0TOpPAaCHBAIMIX
¢ OIpefeJEHHBIMA HepepeiBaMm colHedHule ay4d. Ilpm srom Heob-
XoguMo BHIOpATh TAKOe BpeMs#, KOrAa TpefanoiaraeMele obmTaTesn
JIyun, korophlie um mHTepecoBaim I'aycca B IepByl0 odepefb, 3a-
BEJIOMO [OJKHBL HA0M0AATH 3eMII0 B CBA3H ¢ TeM MM WHBIM aCTPO-
HOMHMYECKUM fBJIEHIEM.

B cepenmHe nponuIoro Beka, ¢ HAYaJOM Pa3BUTHA DICKTPOTEX-
HUKH, [pPeJJarajoch WCIOJIb30BaTh AJAA 00pasoBaHHA CHIHAJIb-
HEIX I'eOMETPAIECKAX (PUIYD DICKTPUUCCKHUII CBET.

Ecim 6Bl CylecTsoBana yBepeHHOCTh, 4TO OOHTaTeNHm APyTux
IIaHeT IOHNMAKT 36MHBIe CHTHAJE!, TO MOKHO Ob1J10 651 He OrpaHu-
unBaThcA cOOOLIEHMAMM MaTeMaTHyeckoro xapakrepa. C momombio
¢uryp MokHO M306pasnTh He TONBKO BHAMMEIE IIPEJIMETHI, HO M OT-
meneHble mpefcraBiaeHuAa. OfHAKO ¢ TeXHAYeCKoil TOYKH 3peHUA
Hanbomee NPOCTHIM CHOCO0OM Ilepefladl MEICTelf ABIACTCA CBETOBAA
asGywra, mofobHaa Texerpaduoit azbyxe Mopse. .

Mpanuyscknii yuénsii u mosr lllapas Kpoc omybGamkosan ma
oty Temy B 1869 rony BecbMa awbonstayio pabory. OH HOKa3kHIBaIX
BO3MOMHOCTh OCYLIECTBATH MEKINIAHETHYI0 CHTHAIM3aIuio ¢ Io-
MOIBI0 NPOMKEKTOPOB, HAIPABIAKINAX JYy9d PA3IHYHOTO I[BETa.
Jlotst Toro 9100 MO9EPKHYTh AX HCKYCCTBEHHOE NPOMCXOKICHHE,
Kpoc mpepmaran AaBaTh CHTHAJNL 9epe3 ONpPeJleNéHHBIE IIPABHTIb-
Hble TpoMmeyTkH BpeMenn. Cumras MareMaTuky yHHBEpCaJbHOI
HaYHKOIl AIA Bcelt BCEJEHHON, OH PEKOMEHIOBAJ HAYMHATE C apu@-
MeTHYeCKNX MOHATHN: HPOM3BOANTE CUET [0 ONpeNeEHHOIO YHCIa
I 3aTeM HOBTOPUTH Ty K€ IIOCIEJOBATEIBHOCTh CHTHAJOB, /aTh
CHCTOMY CUHCIEHHS — JeCATHYHYI0 WM JpPYryio; HepefaTb NpH
MOMOINN CHTHAJIOB IIPABUJIO 4YeThIpEX HeiictBmit. Ilpm sTOM MOMKHO
HCIOAB30BATh YHCIOBOE BHIPA/KEHHE HEKOTOPHX TeOMeTpHYecKuX
zasucumocteit. Mompo, manpumep, Hepedars dmciaa 3,4 U 5, BH-
paskaiiue [IAHE CTOPOH IPAMOYTOJIBHOTO Tpeyroabuuka. Kcemm
FUTENM JAPYIAX IIAHET JOCTATOYHO YMCTBEHHO PABBATHI, TO OHH
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NnoBRELL OyAyT JIUI‘dJIaTIu(‘H 410 peyb MAGT O Teopeme [Imdaropa,
ToK K8k 3-3 +4-4 = 5.5, m orBerAT wnenamu 5, 12, 13, KoTopHIME

N3MEepAITCH bTOpOHLI BTOPOI‘O [0 HOPSAKY IPAMOYIOJABLHOIO Tpe-
yl’OJTI)HHKa C UOH3M9PI/IMBIMH CTOPOHEMH.

Tlepenaua mzo0panteHuii Mpu NMOMOINM YNCEN MOMET OHITH BEI-
HOJHEeHa cHocoGOM TOUETHOr0 IHCEMA, yiKe AABHO IIPHMEHAIOMHIe-
rocA B TKAITKOM Jede M B BHIIMBAaHWN. B HacToAmee BpeMsA HTOT CIio-
cob npumenserca B Qororederpaduu. Hpoc npe;momm.n yHaaaH~
HbIlf METOJ JIIA MERILIaHeTHOH CHIHAIN3aluH.

H. 9. llnonkxorckuit B 1896 r. BHICKaza1 MEICIB O Ilepefade CH-
I'HAJIOB PABIHYHON MJINTEIBHOCTH, 4ro I03BOJAHIO OF coobmuTh
ApobHLie yEcaa. C HTOrc BpeMeHH eIé HecKOJBKO Pas IOTHUMAJICH
BONIPOC O CUTHAAM3ALAN IIpH MoMouy pedaextopoB. Bee sti mpoex-
Tl OBLIM OCTaBJEHH (€3 MONBITOK HX pPeajn3alui.

Bripoueym, meo0xoaumo npusHarh, 410 HaydHEIE OCHOBBI Merk-
IJIAHeTHOH CHIHAMM3ALNN TOKA emé He pazpaboTaHbl, XOTA HMCTO-
PMA BTOTO BOIPOCA JOCTATOYHO OOIIMpHA.

Vaydenne miaHer COJHEYHOH CHCTEMEl OCTaBIAET OYEHB MAJIO
HAJIe?KABl HA TO, YTO TAM €CTh JKMBHIE CYIICCTBA, CTOAILIAE HA BEICO-
KoIf crynenn pasputisa. OfHAKO IIPM PACCMOTPEHHH CHOCO0OB MerK-
IJIAHETHOW CHTHAIN3ANUN MEL Oy/eM BcE ke cauTaTh, 4T0 HeOecHble -
CBETHJIA HACEJEeHbl TAKMMH e, KAK MEl, PA3yMHEIMH CYIIeCTBaMH,
PACTIONATAIOIMIMMIT CTOJb ke Pa3BUTOl TexAuMKoH. Eeanm B meiicTsu-
TOIBHOCTH TaKWe CYIIeCTBA HA APYIMX IIAHETAX OTCYTCTBYIOT, TO
OT HTOr0 BAKHOCTH JAHHOIO BOIPOCA HUCKOJIBKO HE YMaAAETCH, TaK
KAK JUIA YCTAHOBJEHHUA IIOCTOAHHON CBA3M MemAy OyIymmMmm Koc-
MUYECKEMH KOpabisaMn M 3eMuéit MiIn MeskAy pasaMYHBIMA KOCMH-
YECKUMHU KOpPabJAMH, pacCesHHHIMM B MHPOBOM IIpOCTpAHCTBe, 00H-
3aTeIBHO NOTPefyeTcA MeKIIaHeTHAd CHTHATU3AIWA.

* %k
ES

Hackoabko peajibHAa BO3MOMKHOCTH MEIKIJIAHETHON CHIHAJIM3Aa-
IMH TIPH OOMOIU H300paskeHmnii?

3aMerHM, BO-II€PBHIX, 9TO HU300paskeHHA AOJIKHBI OBITH HOCTa-
TOYHON BEJHMYNMHBEL A TOr0, 400l OHHM OBIIN BHAMME H3[aJH, I
BOT IIOYEMY.

OpraHoM, BOCHPHHHMAIUM BHANMEE H300DasKeHUA, SBIAET-
¢ ceTyarag 00O0JOYKRA HAmmero rias3a, o0pa3oBaHHAA pa3BeTBIE-
HUAMHI IJIa3HOTO HepBa. B Heil HAaXOAATCA MHKPOCKOIMIECKHE IIH-
JIMHApHE (HAJI0YKK), PAcLOJIOMKEHHbIe HA PACCTOAHAM OKOJIO 4 Mu-
KPOHOB ApYyr oT fipyra. Mul MOmeM paziuuuTh JIEE€ PABHBIE CBETO-
Bbl€ TOYKHN JUIIb B TOM CJIydae, ecian M300paKeHHUA MX YIaBIUBA-
I0TCA ABYMA pa3auyHbIMA namouxamu. OTCI0fa, OPUHUMAA BO BHH-
MaHue cpefiHee paccTOAHNe MKy XPYCTATMKOM IJIa3a M CeTYaTol
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000II04KOM, JIETKO IIOCYMTATH, UTO YIVIOBOE DPACCTOAHHE MEMAY
NBYMSA pa3fe’dbHO PAa3AUINMEIMI TOYKAMH JOJHHO COCTABAATEH 1 MA-
HyTy (AJdA HeKOTOpHX miofieli 5TO PaccTOAHHe Meﬂbme, HO BO
BCAKOM caydae He MeHbIne 29 CeKyHN). _

Karogo e AoimuHO GEITH PACCTOAHAE MEKAY ABYMSA CBETOBHIME
TOYKAMH Ha 3eMiie [JIA TOro, 94ToOE OHmM OBIIA 3aMeTHH ¢ OJmxaii-
weil K HaM naaHeTsl — Bemepw mop yraom B 1 MmHYTY B TOT MO-
MeHT, Koria Bemepa HaxonmTcA Ha MEHEMANLHOM PACCTOAHAH OT
demun, paBHoM 41,5 Muimona kunoMerpos? Hax nmoraseisaer mpo-
CTOIi TIONICUET, BTO paccTosHNe HoJxHO OHTH parHO 12 000 KuIOMe-
TpoB. [lpyruMu cloBaMm, PN YKa3aHHHIX ycaoBUAX ¢ BeHeps Mok-
HO 6HI0 6Bl Pa3IMUNTL JBe CBETALMECH HA 3eMie TOYKH, OHA U3
KOTOPHIX PacHOJIOMKEHA HA CeBEPHOM, & APYraA HA I03KHOM IIOJIOCE.

Jpyrue nnmaHersl HUKOrJAa Tak 6aM3K0 K 3emie He IOAXONAT.
[Moaromy, uTobm ¢ m00oit APyroil MIaHETH MOIKHO GBEIIO PA3IMIUTh
HEeBOODY:KEHHBIM IVIa30M [Ba MCTOYHHKA CBETA, BTOPYIO CBETOBYIO
TOYKY NPUILIOCH OBl IOMECTUTH BHE 3eMJIH.

ToabKO IpH HOMOIIM MHOTHX CBETOBHIX TOYEK MOIKHO IlepefiaTh
Golee miam MeHee ciokHBEle n3o0paskeHus. OTCIOA Caefyer, 4TO
Hepefaua n300paskeHUsa HA IUIAHeTH NS HaOaoNaTens, He pacHo-
JAraonero TeIrecKoIIOM, IPeCTaBIgeT HepaspemnMylo 3agagy. Ho
M B IpYIUX CIy4asax (Ipu HaInumy ofcepBaTOpUA Ha MJIAHETAX HIM
npM cUTHaaIm3amun Ha JIyHY) BEIDONHeHHe pPaccMAaTPHBAEMOi 3a-
Jaun HACTONBKO CJOMHO, UTO BTOT €I0cO6 He BaciIyKHBaeT Ralb-
Hellllero paccMOTpeHHmA.

Ocraérca ppyroit cmocol CHTHAIM3AaNWM — IIPH IIOMOLIA CBe-.
TOBHIX BCHbIMEK. [IJIA 5TOro MOKHO MCIONB30BATH JUGO HCKYCCT-
BEHHELI MCTOYHUK CBETA, JUOO OTPAKEHHEE CONHEYHEe Iy4d. 3a-
MeTHM, 4YTO CYLIECTBYIOINUE IIPOKEeKTOPH-THraHTH, o0aagamwlime
CHIION ¢BeTa M0 2 MIJLIMAPAOB cBedeil, MOr'yT OHITH 3aMedeHH ¢ Jly-
HEl HeBOOPYKEHHHM IIa30M.

Bonee TpynHoii mpepncraBufsercA 3ajada Iepefaud CHIHAJIOB
A3 MeRIIAHeTHOrO IIpocTpaHcTBa Ha 3emiuio. Hemsicammo 3arpy-
AKATh KOCMUYECKWii KOPaGib IIp O3KEKTOPAMHA-CBEPXTUTaAHTAMHE ¢ I'PO-
MAJ{HEIMH YCTAHOBKAMM JUIA HPOHM3BOJCTBA HICKTPHYECKON sHep-
run. B sToM caydae npupgrcsa HCIOABL3OBATH COMHEYHLIS JIYIH.

HKaroit e BenumumHbl ROJHH OHTH 3epKaNa A OTPAMKEHUA
BTHX IJIyHdeii?

Pacuérsl mokasnBaioT ciepyiomee. Ecrm Ha JlyHe mocraBmThH
IUIOCKOE 3epKaJo MIOOEX PasMepoB H OTPA3HTH UM COJHEYHBI CBET
Ha 3eMno, TO AMaMeTp NYYKA CBeTa, MANAIIEro Ha 3eMiio, MMel
6u1 oxomo 3600 xumomerpos. CnenosartenasHo, NocaadHbiii ¢ JIyHb
CBETOBOI CHrHAJ MOr 65l OBITH 3aME@YEH TONBKO B HEKOTOPOl 4acTd
3eMHOrO noayumapns, obpamguuoro ¥ Jlyne. [as Toro uroGm moc-
snasfHif ¢ JIyHs curHax GBI BHNEH Ha BCeill HOBepXHOCTH 36MHOTO
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NOAyUIapEsA, MPUILTOCh OB IPAMEHHUTH JJIA OTPaXKeHHUA COMHEUHBIX
Jy4eit BHIIYKIOe 3epkaso. [[mamMerp TaKoro aepraia, ecii IpAHAThH
BO BHUMAaHWE PaSHbIe TIOTepPH CBETOBOIl BHEPIHH, IPHILIOCH OH chie-
JaTh paBHEM npubamamtenbHo 5 Merpam. ONHAKO, eciaM TakKHe
cUrHanbl HaGIIOAATH ¢ IOMOINBI0 CAMOI0 MOIHOrO TeJIeCKONa Aua-
MerpoM B 2,54 Merpa,.TO JocTaTOUHO OEIO OB BEUTYKJIOrO 3epKaja
¢ AMAMETPOM TOJBKO B IBA CAHTHMETpA.

[Ipa cHrHaJAM3agM¥ ¢ PACCTOAHHN, HA KOTOPHX HAXONATCH OT
HAC IUIAHeTH, MHl BCTPETHIHNCE OB ¢ JPYyroi TpyAHocThI0. [ImaMerp
[y4Ka COJHEYHOTO CBeTa, OTOPOIIEHHOrO INIOCKUM 38PKAJIOM, OKOJIO
Bemau Gt OBl yrte HACTOJNBKO BENHK, 9TO APKOCTH cBeTa OHaa OBl
HUYTOKHO Maua U curHan Oua Obl HezaMeren. [Jis Toro 4ro0H yBe-
JUYHTH APKOCTH CHTHAJA, NPUINIOCH OB Upe3BHIYAHHO YBeJXHIATDH
AMaMerp 3€pKaja, OTpPakalollero ceer. Tak, Hampamep, Ipu CHr-
HaJIN3aOWH ¢ KOCMHYecKOoro Kopabis, Haxofdlrerocd Ha Oumskali-
weii & 3eMie Touxe opburet Mapca, npuirochk 661 IPpIMEHATH ILIO-
CKOe 3epHaJ0 ¢ IUIOINaAblo IPAMEPHO B THCAYY pa3 Goxblleii, yeMm
IJIOMaAh aHamoruygoro 3eprana Ha Jlyne. Ho Bcé ke m ¢ Taxoro
paccToOAHNS CBET OT INIOCKOrO 3epraza amamerpoM B 60 camrm-
MeTpoB MOr Gl GHITE 3aMedeH ¢ ofcepBaropuu, obJagaomIeil Tele-
cxomoM B 2,5 Merpa. CBepxcmiabHEHE TelecKonsl Oyaymero, Gesyc-
J0BHO, 00JIeryaT YJaBJIMBAaHME CBETOBHIX CHATHAJOB, IOCHIae-
MBIX Ha8M B3 MAPOBOT'O IPOCTPAHCTBA,

Kax ke 0GCTOMT [1eI0 ¢ CHTHAAM3ANMe IPA IOMOIIH Panuo?

ITocte msobpererna A. C. IlomoBEIM B KOHIle IIPOIIIOTO BeKa
6ecirpoBOIOYHOrO Tederpada cpasy ke 3apoFMIACh HeA NpPHUMeHe-
HHUA PpAafMOBOJH JJiA MEMIVIAHeTHOH curHaguaanun. B nauame
TeKyIIero CTOJEeTHA BHCTYIHMJI ¢ CEeHCAIMOHHBIMH IIPeAToJIo-
JReHWAMH W3BecTHH m3o0peratens Huroma Tecma. B sror
IIePHOJ OH BEJ OIBITH ¢ GeclpoBOJIOYHEM Teaerpagom B raboparo-
pMHU, DPACHOJOMKEHHON OUeHb BHICOKO Hajl YPOBHEM MODH, NPHIEM
VIOBIJL 9IeKTPUYECKHe BOJHH HEM3BECTHOro Ipoucxosjennsa. He
‘Haxofsa o0bgcHeHHA 9TOMY (aKTy B 3eMHBHIX ABIGHUAX, OH IIpef-
MOJIOHUI, YTO IPUHAJN CHTHANLL ¢ JAPYIMX IUIAHeT, W IPelIoua
nepefaBaTh PafMOCHIHAAK Ha IumaHerl. Ho saragounbie siexrTpn-
yecKHe BOJHE BCcKOpe Guum o6bACHeHH, W IpoeKT Tecaa He ORI
OCYINEeCTBISH. :

- TexHUUECKAaA BO3MORHOCTH PAJHOCBA3M ¢ HeOeCHHIMH TelaMu
6nima noxaszana 10 axsapa 1946 r., Korma B CIEIMAIBHOM OIBITE
6rimm HampaBaensl HA JIYHY KOPOTHOBOJHOBHIE JydH pajiapa. JTH
JIyud, HOCTMTHYE IOBepXHOCTH JIyHBL M OTPasHBIINCH OT Hee
cryers 21/, ceKyHAb, BEpPHYJIHMCh Ha 3eMai0 U OBLIM 3aperucTpu-
poBaHH crnenuaThHEIM annaparoM. Ecmm 6m ma Jlyny MoskHO
OBIJIO HAIPABATH CBETOBHIEG JIy4YM, TO OHM IIOCHE OTpazkeHMA Bep-
Hyauch 651 Ha 3eMiio Yepe3 TAKOIl e IPOMEKYTOK BPEMEHH.
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IMperMyinecTBO PafHOCUTIHAMNBANNY TTepe]] CHTHANNBALHeIl CBe-
TOBOIi 3KJII0YAETCH, BO-IIEPBHIX, B TOM, YTO IEPBAH MOMET OCyLIecT-
BIATHCA B T1000€ BpeMs, aze TOrAa, Koraa 3eMad cKphTa oGaaKa-
M. Bo-BTOpPEHIX, pafMoCcHrHAE HOYTH He OYAYT 3ariIylIaThes NPYTH-
MH 5JI6KTPOMArHUTHHIMHA BOJHAMM, B TO BpeMA KAaK CBETOBHE Iy4YH,
HOJTy4YeHHEe IPHA IOMOINM KaKOi-IHG0 TeXHHYECKOil YCTAaHOBKH,
yamie Bcero OYAYT TEPATHCH B OKeaHe ¢BeTa, M3iydaeMoro HeGec-
HHMHA Tejgamu. Ucexoms u3 sTEX Cco00pasKeHMil, MORHO IpefIoO-
J1araTh, 9TO B MEKIIAHETHOM IIPOCTPAHCTBE, KAK H B IIpeflerax
demun, cBeTOBafg CHTHANHBAUAA ROJ:KHA GyAer yCrymuTh MeCTO
PAIMOCNTHAJIM3AIAN, XOTA B HEKOTOPHIX YACTHHIX CIy4YadXx OHA
MOseT OKazaThcA yAoOHee mochefHed. OXHAKO COBEPINEHHO ACHO,
9TO 0. IOCHNIKE PAJHOCUTHAJIOB HA MEMKIIAHETHHle PacCTOAHUA
HeJb3A MedTaTh /0 TeX IIOp, MOKAa He Oymer pemieHa mpoGaeMa
IOCHIJIKYM HAlIPABJAEHHHIX BOJH HA OY6HBb GOJBIOHE PACCTOAHHA.

BoBce He Ge3pasnnuHO, KAKOil AJMMHON BOJHEI IIOJB30BATHCH
IJIl MeKIUIBHeTHOI pammocBAsu. B BbICOKMX cia0sx arMocdeps
TNpPOUCXOAUT B TOH HAM MHOH Mepe NOIVIONIEHHEe H OTPaREHHE
BJIEKTPOMarHUTHHX BoaH., . B wgactHoctm, momocdepa mpencra-
BJIAleT HEIPOHNIAEMBIN PKPAH AJaA BOXH AanHOi Gomee 50—100
merpoB. Ho paske Golree KOpPOTHHe BOJHBI MOrYT IPOHMKATH 3a
mpellelHl MOHOC(epH JHIIb B HHYTOKHOH cBoedr wactu. Kpome
TOI'0, IIPO3PAYHOCTE HMOHOCEpPH JJIA PAQUOBONH CHILHO WN3Me-
HAercA B TeueHWe NHA M B pasaniHble Bpemena roxa. C mpyroit
CTOPOHEI, MMEIOTCA OCHOBAHMA Ipefmojarath, 94ro B atMocepe
CYIECTBYIOT IIPOXOAH, 4epe3 KOTOphle BIEKTPOMArHNTHEIE BOJHAI
MOTYT DPOHNKATh B MHPOBOE HPOCTPAHCTBO.

B KOHeYHOM HTOTe MEI MOMKEM CKa3aTh, 9YTO IJf HOCHJIKA
PagMOCAIHAJIOB CKBO3h aTMocPepy B [aldéKme HOPOCTOPH BCEIeH-
HOif MOTYT CIYKHTh JHIIb MOIIHEIE IIOTOKH CTPOr0 HAIPABIEHHBIX
VABTPAKOPOTKUX PAZMOBOJIH.



K CO3BE3JMI0O IEHTABPA

I[poﬁ.nema 3aBOEBAHAA MHPOBOTO IIPOCTPAHCTBA Jake B Ipe-
meaax COJHOYHON CHCTeMBl IPefCTaBIAET OIPOMHLIe TPYAHOCTH.
Yro sme KacaercA NpoGIeMbl JOCTHIREHHA 3BE3N, T. €. APYIUX
COMHI, TO JNJA COBPEeMEHHO{ TeXHNKH OHa ABIAeTcHA a0COTIOTHO
HepaspelInMoii.

Ecam OB OKasanoch BO3MOKHEIM COBEPUINTL NyTElIECTBHE
a0 Guamaimuux K HAM 3BE3[ ¢ HaMOOJBIIMMH CKOPOCTAMH, KOTO-
phle MOT'YT JIaTh ROCTYNHEe HaM TOIUIMBA, TO M TOrAA HPONOJKH-
TeIBHOCTH YeJIOBEUECKON KM3HH XBATHAO OH JAMIL NI HUYTOK-
HOII 4acTH IyTH.

B camom peme, DpeAIOJIOMHAM, YTO HaM YA3J0Ch IOCTPOATH
TaKON KOCMHYeCKMHt KOpabab, KOTOpHIT MOKer B3ATH ¢ coGOH
samac tomusa, B 100 pa3 mpesmmaiommit Bec camoro kopabas,
M 9TO CKOPOCTh MCTEYeHHA TrasoB JIOCTATAeT 4 KHIOMeTpOB B ce-
KkyHAy. [lamee, MOIycTHM, 9TO HA KOpabab He JEHCTBYIOT HU 3eM-
HOe, HH COJxHeuHoe mpuTsxeHme. [Ipm sTEX ycaosusax wopabas,
M3PacXofOBaB BCE TOIMIMBO, CyMeeT AOCTHTHYThH B CBOGOJXHOM Ipo-
crpaHcTBe ckopoctn B 66 312 wmmomerpos B wac. Ilycrs ¢ Taxoit
CHOPOCTHIO IIyTENIECTBEHHMKN OTIPABIAIOTCA OT 3eMIM K 3Be3fe
«Baumaitmasay B cossesnun [lenraspal). Torma uepes 70 ner msm-
JMEHHA ¢ TAKOM CKOPOCTBI0 OHM HpPOJETAT JHUIMIb ORHY THICAY-
HYI0 TyTH.

Ilas 3HAYATENBHOTO COKPALIEHNA BPEMEHH TepeeTa, 09eBHIHO,
¢1eRoBad0 Ob OYeHb CHABLHO YBEIMYUTh CKOPOCTh NepefBHeHNsA.
[Ons aroro Heo0x0AuMO Man €wE Oojblle YBENIUYHTL Maccy TO-
TIMBA NPH HeM3MEHHON Macce kopalid, MIM MOBEICHTh CKOPOCTH
HCTEUEHHA BellecTBa, BHOPACHBAaEeMOro M3 pPAaKETHOIO ABUIATENA.
CoBepIIeHHO SICHO, YTO O IIepBOM clIocobe He TPHXOAMTCA M AY-
MaTh, TAK KaK HEBOSMOMHO CO3JATh pAaKeTy, KOTOpas Moria Gl

1) Mu yxe ymommHan® (cM. cTp. 17), 9T0 #W3 BCeX M3BeCTHHX HAM
3Béax oTAa 3Be3Ja ABigercA Ommmadmedl Kk 3emae. Eé paccrosmme or 3eM-
B cocTaBifer 4,27 CBeTOBHX rofia, T. €. CBeT NPOXOJHT 3T0 pPACCTOAHHWE B
4,287 roga (paccrofinde or CoaHua o 3eM/I¥ CBeT IPOXOAHT NPHOIA3ATEILHO
B 8 MmHYT).
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HECTH MAaccy, OpeBHMAIoNyio Maccy pakers Aame B 100 pas. Cae-
JOBaTEIbHO, OCTAGTCA TOJBKO BO3MOKHOCTH ‘AyMaTh 00 yBeande-
HUHM CKOPOCTM MCTEYeHWs BEHIeCTBA M3 PAKETHOTO JIBATaTelf.

- Moskuo am mpeamnogarath, 9TO TAKOe YBeIWYeHHWE CKOPOCTH
‘HcTedeHnd OymeT BO3MOkHO XoTA Ol B Oymymem?

HKak m3BectHO, coBpeMeHHaa (U3HKa NPHILIA K 3aKIOMEHUIO
06 DKBHBAaJIEHTHOCTH MAacCH MW SHEPrHH, OTKY[Aa CleAyeT, 4T0 Be-
mecTBO 3aKaiodaer B cebe rpoMagubie 3amach sHeprum. CornacHo
TEOpPHH OTHOCHTENBHOCTH JI06asd Macca B OJMH KHJIOTPAaMM 3aKII0-
qaer B cefe UYNOBUINHOE KOJMYECTBO HHEPIUH, PABHOE IPHMEPHO
9.10%% ppram. DJTo mmO3BOJAET, IO KpaiiHell Mepe, BOOOPA3UTH
BO3MOKHOCTh (IY4MCTON» paKeTh, BHOpacHBaONiell BMecTo IO-
TOKA TIa30B CBepXMOWIHEIA IOTOK CBeTa 3a CYET pAacxofa Mac-
chl W ABHraiomeiica BeiefcTBHe peaknma sToro Iotoka. Cko-
poctn, KOTOpele MOraa Owl OHTH JOCTATHYTH TAKOH PaKeToid,
OT'pOMHEL.

B cBaA3u ¢ sTEM, IpemJie Bcero, 3aMeTHMM, 4TO HET TAKOHW CKO-
POCTH, KOTOPYIO 9eJI0BeYeCKUil OPraHu3M He MOIr OBl lepeHecT! Ipu
ONpefleIEHHBIX YCJIOBMAX. B caMoM Jene, TPeBOKHT M HAC, XOTA
O6m B Maimeiimeii Mepe, BpalleHMe 3eMJIM BOKPYI cBoeil ocm? A
BeJ(b Ha HKBATOpE OKPYKHASA CKOPOCTH IOBEPXHOCTH S3eMJIN JIOCTH-
raer 1675 KuaOMeTpoB B Yac. BeCIOKOHT M HAC [BHKEHWE 3eMIH
sorkpyr Coanna, crkopocts xoroporo mpesmnmaer 100 000 xmio-
MeTpoB B 4ac? 3aMedaeM JU MBI, HAKOHel[, IBH:REGHHC Bceil Haleit
COJIHEYHOH CHCTeMEl B MHPOBOM IIPOCTPAHCTBE, MPOHMCXONAIIEE
co cxopocthio 70 000 kmroMerpos B wac? OGo6mas HAKOIJIEHHHI
$u3nNKOit ONBIT, MBI MOKEM YTBEpP#KAaTh, YTQ UeNOBEYECKMIT opra-
HA3M B COCTOSHHE 0€30IIacHO HepeHOCHTH JM0YI0 CKOPOCTh JIBMKes
auA. EXNHCTBEHHHIME YCNOBHAME A 0e30MacHOCTH AJIHTEIBHOTO,
nepeHeceHnsA JI000A CKOPOCTH ABJAITCA, Kak y:xe ObLIIO crazaHo
Ha cTp.23—35, NpAMONAHEIHOCTE ABAMEHNA W NIeperpy3Ka, He Ipe-
BHIIAIOIAA, B CIy4ae 049eHb JJIMTEIALHOTO HOJETa, HOPMaJbHOTO
3HAYECHWS B YCIOBHAX O3€MJH, CJIeOBATEIBHO, YCKODeHWe WiIu
3aMeJIeHAe KOCMHYeCKOro Kopalbid He JOJKHO IIPEeBHINATH IIPH-
vepHo 10 MeTpoB B CeKYHAY 3a CeKYHAY.

B rakmx ycaosmAx uenoBek Oymer ce0A TyBCTBOBATH, KAK
Ha 3emue.

Ecam B Men3BE3HOM IPOCTPAHCTBE B NEPBOil TOJNOBUHE IYTH
ABHIKEHEE KOCMMIeCKOro Kopabasa Gyner YCKOPEeHHBIM, a8 BO BTOPOik
IONOBAHE NYTH — 3aMeJJIeHHEIM, TO CHAPAJ OCTAHOBHTCA Y IeJH.
Ecan mpene0peds moseM TATOTEHHA HeDECHHIX Ted, TO IIPH YKa-
3aHHOM BHIIIE YCKODEHHWH CpefiHee PACCTOSHHEE MemAy OSeMueil u
JIynoit mMoramo 6w GmiTh mpoiimeno B 3!/, waca.

B TarEX e YCAOBHAX A NEPENSTa PACCTOSHHA MEKIY SeM-
néio u Commnmem (149 500 000 KmiromMeTpoB — TaK Ha3hLIBAEMasd
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acTPOHOMHYeCKas eAMHANA JIMHH) IorpeGoBamock Ol OKOIO
TPEX CYTOK, a NepedéT K HamboJsiee YJaJNCHHOM IJIaHeTe HAIlel
comHeuHoM cncTeMn — [layrory — pgamiaca Gu owomo 18 pgHeit.

Hrax, paccMorpmM [BH:keHHe KOCMHYeCKOTo kopabid, Ha-
TIPaBJIAIOMErocH IO NPAMOM JMHAN M3 IPelelOB CONHEYHOR CH-
CTeMbl K KaKoW-HAOYAL 3Besfe, B HycTh 9TOT KOpabib mMeer BO3-
MOxHOCTh Roctausb ckopoctdm 290 000 kmmomerpoB B CceKyHAY.
ITpenebpesxéM BAMAHMEM I10JIA mArorennss ConHua, - 9T0 BIOJIHE
MONYCTAMO IIPN PACCMOTPEHAY TAKOIO IIOJETA, ¥ BLIYMCIMM BpeMs,
KOTOpOe mHoTpebyercs AJAA JOCTHHEHMS YKas3aHHOW CKOpocTR, M
pPacCcTOAHHEe, KOTOPOE KOCMHMYCCKMA KOpalap IIPOJETHT 3a BTOT
DpOMeskyTOK BpeMerd. Ecam On mpu TakoM pacuére MBI IOAB30-
Bagnch POPMYJIaMH KIACCHIECKOM MEXaHMKH, TO IOTYIHIA
651, uTo mpm yckopenm: B 10 MeTpoB B CeKYHAY 32 CeKYHAY CKO-
pocre B 290 000 mmmomerpoB B ceKyHAYy Onaa Obl JOCTHrHyTa
gepes 29 000 000 cexyHm m 9TO 33 9TO BpeMs KOCMHYECKHMH KO-
pabas mpomerex 6H paccroanme, pasHoe 0,44 cBeroBOro ropa.
OnHako IpH CKOPOCTAX, GAMSBKMX K CKOPOCTH CBETa, 3AKOHH
KJIaCCAYECKO# MeXaHWKW HenpuMeHuMbl. Ilpm Takux crOpocTAX
BCE PAcUYETHl HANO BECTH IO (POPMYJIAM TeOpWMH OTHOCHTEIbHOCTH.
Bumonuws BEHUACIeHNsA, MBl HA#WJEM, 9TO0 HCKOMOE BpEeMsA COCTa-
Baser 114 026 000 cekyna, a MCKOMOe pacCTOAHME PABHO 2,786
CBETOBOTO TOfia.

Taroe e BpeMA HOHAKOOMTCA H JIA TOPMOKEHMH KOCMH-
TeCKOTO wopabas. CruefoBaTenbHO, IPH YCAOBUAX, HOJNOHEHHEIX
B OCHOBY pacuéTa, KOCMHuYecKHit Kopalab Mor O B TedeHme 7,227
TPONMYECKAX JeT UpoJeTeTh paccTogHWe, papHoe 5,572 cBero-
BOro ropma. JImimb JiBe W3BeCTHBIe HAM 3Be3[AHl HAXOAATCA B TAKOM
pammyce AeiicteuA: «Buammaiimaay m3 co3sesfgua llenTaBpa m
«Annay B3 TOro e CO3Be3TAA.

Taxum 06pa3oM, JOCTUTHYB B cepefuHe mytH ckopocru 290 000
KHJIOMETPOB B CEKYHAY, BO3MOKHO B IPHEMJIEMBIl CPOK IOCTH-
rEHyTh Gamxaiimax k¥ Ham 3Bé3n. Ho Kakasa pas storo norpebyerca
3arpara BemecrBa? OkasmBaercs, OrpoMHas: K Ieam npnOyper
JMLIb 1/, HAYAABHOM MACCH IyYmMcTOily pakersl, a o6paTHO Ha 3eM-
a0.— macea, emé B 60 pas memsmas. Ilpm TakoM pacxoje Be-
IEeCTBA HUKAKAA JYUACTAs paKera He CAelTaeT BO3MOFKHBIM JIIA
HAC locenieHWe JAaske OJMKAMIIMX 3BE3][, MO0 HEMEBICIAMO TIO-
CTPOMTH pAaKeTy BECOM B THCAYA Pa3 MeHbIDEe Beca TOILIMBA.

Ho cymecrsyer mpocroii cmoco0 IaA yMeHBUIIEHHS pacxofia
BelecTBa. B caMoM Jelre, ABHraTel}b JIVUMCTONY PAKETHI JOJIKEH
OLITH B JieifCcTBAM He BO BCE BpeMs ABMeHNA. Ero MomHO mCHOIb-
30BaTh B HagYaje I[OJETA JUIA Pa3roHa, HaIpuMep, JO CKOPOCTH
100 000 xmiOMeTPOB B CEKYHAY, 3aTCM BHIKJIIOYATH, 4TO0HI IIpO-
ROJRATh JaJbHERIMMH IyTh NO WHEPIHH, M, HAKOHEI, TOJBKO
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Puc. 39. IpolieMa MeH3BEIAHHX NOISTOB Mo#ieT OHTH pelleHa TOJNBKO IIPHA IOMOMIIM
aTOMHON pameThl.

B KOHIE MOJETA ONATH BKJIIOYATH JiA ropmoskenud. [Ipasma, mpu
TAKOM MOJIETe BpeMdA IepenéTa YIINHWTCH, HO B HOKOTOPHIX CIY-
uyagx OHO BCE e OyAer ocraBaThCA B IpelesaX CPOKOB dTel0OBe-
YeCKON RU3HH.

Ilyers, nmd npuMepa, Hallla (TyYUCTAasy PAKeTa HalpPaBageTcH
K YHOMSHYTOIl BHIIe 3Be3fe «Bammaiimaay B cossesguu Llenraspa
(puc. 39). OTperymmpyeM ABATATeNb paKkeTH TaK, 4TOOH CKOPOCTH
yBeAHUUBaAack KamAylo cekynny Ha 10 merpos B cexyumy. Cue-
MOBATECIBHO, BO BpeMsa paloThl ABHraTedsi B parere OyAeT cyliect-
BOBATH HOPMAIbHASA, T. €. IPHBHTHAA JIIA YeNOBEKa, IleperpysKa.

K woumy 123-ro mEA paxera AOCTHTHET CKOPOCTH IOJETa B
100 000 wmxoMeTpoB B CEKYHAY, HpPOAeNaB IIPH HTOM HEMHOTHM
GOoJbITe OJHOTO TPOINEHTa HAMEYeHHOTrO NYTH. JTOT 3@ IYTh COJ-
HeqyHHH aye npomeén 661 B 21 mens 2!/, uaca.

Hocraruys cropocra B 100 000 kmioMeTpoB B ceRyHIY, paxera
Oynmer gsurarbes B redeHme 12 uer 169 gueil mo mHepnun, mocne
Yero OIIATL BRIAIYAETCA OABUTaTENIL, Ha 9TOT paB AT TOpMOH{eHHH
paxers. Beé paccrogHue, npoiiiéHHoe paKeTol K HTOMY BpeMeHH,
CONHEYHEI IyY DpoxopuT B 4 ropma 2!/, mecaAna.

Coyers emé 123 nHA, moTpadeHHHX HA TOPMOMKEHHE, paKeTa
HOCTHIrHET MecTa HasHaveHHWA. Keam nBurarens paxersl obuamaer
KO OUIIeHTOM DOJEe3HOrO0 NeicTBHH, DPABHEM eNUHHIE, TO K
KOHI[y HOJETA OH W3PACXO[yeT IOJOBMHY HAYANBHOII MACCH pa-
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rkerel. TaxkmM oGpasoMm, mHa Beé nyremecrsme mnotpebyerca 13
aer 50 mueit.

OGparublif IyTh 3afMET CTOJBKO sKe BpPeMeHH, IPUYEM OTHO-
LUIeHIe HAa4aJbHON M KOHeYHOIl Macc Kopal.asa ousth Oyler paBHo
2:1. CrepoBaTenbHo, PN BO3BPAIICGHUA HA 3eMII0 Macca Kopadaa
Oyaer B uerelpe pasa MeHBIIE, YeM B MOMEHT OTJIETA ¢ SeMJH.

Ecnu «ayuucrasy pakera B IICPUOJ pa3roHa N TOPMOKEHHSA
Oymer aBuratbesa ¢ yexopenmeM 20 MeTpOB B CeKVHAY 3a CCKYHAY,
10 O6Masi MJIHTEIBHOCTH IIEPedéTa COKPATHTCHA JNINb HEe3HAYH-
trerpno. HampuMep, B paccMOTpEHHOM HaMH ciaydae pakera
npubyner k nexn Ha 115 nmeit 11 wacoB 24 MuHyTH paHbHIc yHa-
3aHHOTO BEILIE CPOKA.

Yro e wacaercA pPacxofia BellecTBA, TO OH OCTAHETCH HEHM3-
MEHHLIM, HECMOTpPA Ha VBeIHNUCHHE YCKOPCHHHA [(BHKEeHWA.

CopepmienHo 04eBMHO, 4TO TAKMe NPOSKTH HE MOTYT OHTbH
OCYIIeCTBICHB TeXHUKON Ommxaiinmrero GyAayimero, u Mol YKasbi-
BaeM HAa HOAX JNIIb KAaK Ha JaJbHEHIIYI0 [HepCIeKTHBY UeJ0Be-
YeCKNX BO3MOMHOCTeIL.



BUEPAIIHAA YTOIIHA — PEAJBHOCTH
SABTPAIIHEI0 JTH:A

Haytmoe ‘3HAYOHAE WCCHENOBAHMI MEeMIJIaHeTHHIX IIPOCTPAHCTR
HeoclopuMo. Pe3ymbTaThl, KOTOphie YAaJd0ch OBl NOJTYYATH, EMENH
6l He TOJNHKO TeOpeT:mvYecKoe 3HATeHMe, HO HAIIM Obl TaKwe
caMoe pa3Hoo0pa3HOe NPAKTHYECKOe HpUMeHeHHe.

Onuu @3 NMepBEIX DTANOB Ha IYTH OBJAJeHHA MHPOBHIM ]IpO-
CTPAHCTBOM — JIBH#GHAe B BEICOKHX GJIOAX CTPAaTocdephl ¢ BechMa
60JBIMIAME CKOPOCTAMH — MMeeT OIPDOMHOe IIPAKTHYeCKOe 3Ha-
4eHHe A aBHAINH, '

ITosToMy HcCieOBaHHE BHICHIAX CJOEB arMocdepbl ABIAETCH.
nepsooyepéfnoi 3agadeit. Ilpm oroM MomHO Oyler BBIACHHTH
YCJIOBAS TOPMOCHMA B BO3JIyXe allllapaTa, BAKYIIErocsA ¢ RechMa
Goxswoii ckopocTeio. Hpome TOro, HeMajyw MONB3y AIA paguo-
TeXHUKH NPUHECET HCCIeOBAHMEe MOHOCPEpH, B YaCTHOCTH, H3Y-
4eHHe TOr0, KAK Ha Heé BIMAKT H3MeHeHHA MeTeOPOJIOIMIecKuX
yciroBmif. "

PaxerHslit -Kopabas, gerammii BHe armocdephl IO HMHepIUN
(¢ BBHIKTIOYEHHHIM [[BHTAaTeNeM), TMO3BOJAT OCYIIeCTBUTH Haubomee
OnicTpoe cooOuieHHe MeKAY OTHeNbHBEIMA IIYHKTAMH 3eMHOM IT0-
BEePXHOCTH.

C nOMOmBI0O paKeT, NOCHUIAGMHX 3a Ipefle]sl aTMOC(epH,
MOKHO OyHeT Hemocpe[CTBEHHO H3MEDHTh BeJIMYMHY YIeJbHOI
DHEPTrHU COJHEYHOro H3JAYYeHHS Iepel] ero NPOHHKHOBEHWEM B’
semuylo armocepy, ucciregosars ayud ConHma m gpyrmx HeGec-
HBIX TeJ; ONPeJielATh BEIMYAHY TAK HASKHBAEMOro aanbeno Semin
(r. e. OTHOIEHHA OTPAKAEMOT0 INIAHETOH CBeTa K KOIMYCCTBY
cpera, moiydaemoro ot Coxnna) v T. x.

By,uy'r OKOHYATEJhHO DPeNIeHbl BONPOCH O HACeJEéHHOCTH. ILjIa-
HET COJTHeIHO CHCTOMBI, O BO3MOKHOM pasHoo0pasum $OpM KU3HH
M CTaWii eé pPa3BUTAA HA PA3JAYHHX NJAHETAaX N WX COyTHHKAX.

3nagnTenbHO 00OraTATCA HAINM CBeJleHHA O BHYTPeHHHX IIa-
HeTax, KOMAA MBI, OTOPBABIIMCH OT 3eMJH, CYMeeM paccMaTpH-
BaTh UX HA OJM3KOM PAaCCTOAHWH C TOUEK, PACHOJIOMKEeHHBX BHYTPH
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nx op6ur. Byaer pemén BOmpoc 0 cymecTBOBAHMY IMIOTETHIECKON
Maoit TIaHeTH, ofpamamomeiica BHYTpH opburh Meprypus.
Vnacres TodHee OIpeieauTh IepHoj] BpamleHua Benepsl oromo
co0GCTBEHHOl OCH, HAKAOH OCH BHYTPEHHHUX INIAHET K MX opOuTaM,
[NIAHETHHI MATHeTW3M, MAaccy ¥ pa3Mephl MHOTMX CHyTHHKOB
nIaHerT, NepHofbl NX BpallleHHdA OKOJ0 cOGCTBeHHOW OCH.

Bomee TouHOE OCBeleHHE IIOJYYAT BOIPOCH Te0JOTHH (B IOMPO-
KOM 3HAYEHHH 5TOTO CI0BA) M KIHMATOJOTHH Da3IMIHBIX IJI3HET.

IlepebiM IIaroM K pPeLICHMIO IIePEevMCIeHHEIX BONPOCOB GyAyT
HAOTONeHNA Haj IJIaHeTaMU ¢ JOCTATOYHO GJIMBKOrO PacCTOAHHA.
Caenyomum maroMm 6ynyr HabmofeHdA M W3MepPeHMA HA NOBEpPX-
HOCTH CaMHX IIJIaHeT.

He mcrmmodeHa BO3MOMKHOCTh, 9TO IpPH IOCENleHWH IAHET
HA HAX OYAYT OTKPHITHI HOBHI@ DJIEMEHTH C BEICOKHM ATOMHEIM
BECOM W XWUMMYECKHe COeJuHeHHMA, o0pasoBaBIIMecH B YCJIOBHAX,
OTIMYHBIX OT 3€MHBIX.

BrosaHe BO3MOJKHO, 4TO B MHPOBOM IIpocTpaHcTBe OynyT o0Ha-
PY#KEHEl TAKHe ABIEGHWSA, O KOTOPHIX MBI Jiase He IOJ03PEBAeM.

* Kk
*

3HaueHme KOCMOHABTMKH GeccIOpHO, ONHAKO CpPeiCcTBA A
€8 OCYLICCTBIICHAA OYeHb OTPAHUYEHEL. '

TIORBITOMAAM KPATKO BC& TO, YTO MBl y3HAIHM O BO3MOKHOCTAX.
moaéTa 8 MAPOBOE IPOCTPAHCTBO.

Crmaa TATOTeHWHA, yAepKHBAKIAA KOCMHYecKuii Kopabmb Ha
TIOBEPXHOCTA 3eMJH, HUKAKEM cIoco6oM He MosxeT ObITH HE yHHY-
TOMEHa, - HE XOTh CKOJBKO-HUOYAb 3aMeTHO ociabieHa. Caeno-
BATEJAbHO, HYKHO NCKATH CHOCOOH €6 IPeojoiIeHHA.

IMopoxosaAa DOyIIKa He IIPUrofHA [JIA MONYYeHHA KOCMM-
YeCKNX CROPOCTeil IIIaBHEM 00pasoM H3-3a CAMIIKOM MAaJOH CKO-
pOCTH pacHMpeHns IOPOXOBHX ra3oB. TONBKO 2IEKTPOMArHHTHOIN
NyOIKOWL MOKHO BOCHOJB30OBATHCH JNA BHIYCKa HeOOHTAEMOro
n fgaske OOHMTAEeMOTO CHApAKA B MeKIJIaHeTHOe IPOCTPAHCTBO.
Ho bsmemTpoMarHMTHAsS Hyumka u3 cooOpaskeHmWii (QU3MOIOTHYE-
CKOTO XapaKTepa (HeJOIMYCTHMOCTh GONBINON Neperpyskn) MOJI#HA
UMeTh HeloMepHO Goapirylo fuauny. Hesasmemmo ot sroro BmiGpo-
menHmEil cHapAA Mor On IPOHH3AThH 3eMHYW aTtMocdepy TONBKO
HIpl OTPOMHOM Bece. :

ITpama nemsGemuo 6BlIa OB paspymena meHTpobesHON CHIIOl;
H3-33a JEHCTBHEA TOM ke CHIE KPYrOBOH TYHHeXb IPHOLIOCH GBI
chenars 0osee RMAHHEIM, 9eM IPAMOJIMHEAHLLA.

JlaBmenue COJHEYHOro cBeTa M BOOOMIe DHEPrHA COJIHEYHOIO
H3IyYeHUs CIAMKOM cjiabhl, 9To0s MMm MO;KHO OELIO BOCHONB-
30BATHCA JIA IepeMelleHHs KOCMHYEeCKOro Kopabas.
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B nporusononomuocTs 9TEM HecOHITOYHHIM HPOEKTAM paKera
ABJIAETCA JNYy4YIIUM M, IIOKANYH, eIMHCTBEHHLIM aNIapaToM [is
ABHIKEHHS B MUPOBOM IIPOCTPAHCTEE.

B ofmem cayuae ROCMHYeCKMII PAaKeTHBIH KOpadib TOUBKO B
TeyeHHe KOPOTKOro IlepHofa Bajeéra Oymer mBHrarsca ¢ paGoraio-
IIEM JBUTATeJdeM, OCTAJILHONE e IyTh OH OyOeT cOBepIIaTh 3a
c9éT mpuoOpeTéHHOll KMHETNYeCKOil DBHePTUN, HaXOAACHh BCE BpeMs
mop peiicrBueM mnpursyxenus CoiHua, B TO BpeMs KAK IPHTAMKE-
HAe CO CTOPOHBI TIIaHeT GyNeT mcde3aTh OdeHb GuicTpo. ITpomox-
MUTEIHHOCTEh B3JETA NOMMKHA OHTEH JOCTATOYHO GOJNBIION, ITOOH!
n30erayTh BPEHOrO BANSAHUS IIEPErPY3KM HA MACCAMUPOB.

CocraBHasg paxeTa acT BOBMOKHOCTH HOCTUTHYTH 3HAUATENBHO
Gouxbureii ckopocTH, 9eM mpoctad parera. CyliecTsyoiine TOIINE],
B 0COGeHHOCTH RUAKHNE, CMOTYT OHTH HCIONB3OBAHE W A IQNei
KOCMOHABTHEN. llpuMeHeHme aTOMHOI SHeprum OTHKpOer HOBYHO
3Py B TeXHHEEe KOCMHYECKOTO IIOJIETA.

PerynupoBaHHEe CKOPOCTH KOCMHYeCKOro Kopalid, YIpabie-
HHe UM U OPHEHTHPOBKA B IIyTH IPEACTABIAIOTCH [OBOJIBHO IIPO-
CTHIME 3afadaMu. B GonbpmmMHCTBe caydaeB MO:HO OyAeT IIOJIB30-
BaThCA OOBYHEIMH IIpHOOpaMd [IA H3MEepeHmH M PperyJaHpOBKH.
B ormenbHEX e caydasx morpebyercd CO3JAHHE CIIENHMAJIBHBIX
npuGopos, HanpuMep AJA OIpefielleHAA TPAeKTOPHH KOCMHYe-
cKoro Kopabus.

Cosmanme BO BpeMA IOJETA YCHAOBHIL JKU3HH, KOTOpHIE CIIO-
cofeH NepeHecTH 9eI0BeYeCKIil OpraHuaM, He IPeACTaBiIAer 3aTpy-
HeHWil AuA coBpeMeHHOH Texmmkm. Ecam Obl moaHOe orcyTcTBHE
meperpyskH BO BpeMA IOJETAa IO NHEPIUH OKAa3aJ0Ch BPCAHBIM
JAJISL 9eIOBEUECKOTO OPraHW3Ma, TO MO:;sHO OHIO OBl cO3JATh HEOG-
XOAUMYI0 Ieperpysky HIYyTEM BpalleHHA KOCMHYECKOIO Kopabisi.
Temneparypy BHyTpH Kopabid MOHO Oymer peryjampoBaTh B
IMAPOKAX Ipefiesiax MyTéM Gosee miu MeHee MHTEHCHBHOIO IIOTIIO-
IEeHAsT COTHCYHHX aydeil. Y10 KacaeTcA mMU3HEHHBIX IPUIIACOB, TO
JOCTATOYHBIM FABIAETCA CYTOUHEI IA8K IPONYKTOB IMTAHUA U
KUCAOpoJa MifA [AbixaHAd ofmuM BecoM IpuMmepHo B 1,3 kwmio-
rpaMMa B JleHb Ha YeJIOBEKa.

CurHaIM3a0AI0 ¢ KOCMHYECKOIO KOpalad HAa SeMII0 MOKHO
Gyfer OCYIIECTBHTH, IIOBHIMMOMY, C IIOMOINBI0 CIEIMAIBHBIX
3ePKAJ, OTPAMAINNX ¢ IepephBAMH COJHEYHBIE JIY4Hd, KOTOpHIe
3areM OyAyT VJaBIMBATHECA HA SeMJIe MOLIHBIMEH TeJIeCKOMAMH.
Jla momaun CHTHAIOB ¢ 3eMIn MOMKHO OyIeT MCIOJB30BATh HCKYC-
CTBEHHBIEe WCTOYHUKH ¢BeTa. Pauo, HecOMHEHHO, CHTIpaer Gonbmyio
poIb B Jlee CBASH ¢ KOCMUYECKHMU IIyTellecTBeHHURAMM.

Ecnin me mpuauMaTh BO BHHMAHHE COIPOTHBJIEHHE BO3AYXA,
TO KPYroBasg CROPOCTH BOJU3H 3eMHOH INOBEPXHOCTH COCTABJAET
7,9 rumomerpa B ceryuny, napafommdeckas cmopocts 11,2 muio-
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MeTpa B CeRYHAY, a ocsobommamommas cropocte 16,7 xumomerpa
B CeKyHAy. [laA ApPYIrHX IUTaHeT DTH CKOPOCTH 3AKIIYATCH B
npeferax oT 3 70 62 KMIOMETPOB B CEKYHAY.

Jaa monéra ¢ 3emam Ha JIyny Gymer Heo6XoAuMa CKOPOCTB,
HEeCKOJIBKO MEeHBIIadA, geM IapadoimdecKkas CKOPOCTh (AuA 3emin),
a JUIA MOJETOB ¢ SeMJH Ha ILTaHeThl MOHARKOOATCA CKOpocT, 001b-
mue napaboanvecKoi, HO MeHbUIMe 0CBOOOHRI AR,

TpaerTopHN . MORIIAHOTHEIX HepeaétoB He OyayT mpefcra-
BIATEH OO0, RAK IIPABMIIO, NPAMBIX JHHUIL: Hanbojee BEIMOHEIMMA
OyAyT SANUOTHYECKHe TPACKTOPHH, TAK KAK IIPH HOJETe IO HUM
norpefyercd HaUMeHBIIee KOJMYECTBO TOILINBA, CJEAOBATEIBHO,
M HANMeHBIIAA BeNUWYHHA Ha4YanabHOIT Macchl kopabmasa. B obigem
ciay4ae HAYAJBHAA M KOHEGYHAS TOUKH Ioséra OYAyT Jemarbh Ha
OIHOM 1 TOM ke dumnce. Oguako B crydae noxétos k Comnny 6yner,
MOBHAMMOMY, 00jlee BBHITOJIHO CHAYana VAAINTHCH OT IEHTPalb-
HOr0 CBETHJA, CJIeAVA IO SIAHOTHYECKOH Jyre, a 3areM IpH-
OMU3NTHCA K HeMY IO Iyre APYyroro DILIHICA.

Ilma Toro uroGul objerers 3eMHOI IIap II0 KPyrowoii opbure,
norpebyerca He Goxee moayropa wacos. I[loaér mo simmncy, mpo-
xonsuemMy depesd Ommxaiinryo touxy opburthl JlyHe (Tax HAasH-
BaeMblil mepureii), NTpoganTca HeMHOTHUM Goxee 9 CyTOK, a IyTe-
‘mecTBEE IO SIIMNTHYECKOl TPaeKTOpHH, Iepeceraloiieii opGHTHI
Meprypusa, Benepn n Mapca n ofecneunBaiomnieii BosppamieHne Ha
3emmio, morpefyer IO MeHBIIeil Mepe OFHOrO TOHAa; HAKOHEL,
[JIA TMOJIGTA [0 HIUIAICY K TPAHUIAM COJHEYHOI CHCTEeMEI B 00paTHO
OpUULIOCh OB 3ATPATHTH BpPeMs, HpPeBHIIAONIEe JINTENBHOCTD
YeJ0BedeCKOll RU3HMI. ~

Becema BepoAaTHO, YTO TexXHHMKA Oammaiinrero Gyaymero cy-
MeeT HOCTPOHTH KOCMHYeCKHe Kopabiau, cmOcOGHBIG KAk YroJHO
OIM3KO TOJOHTH K COCENHNM C HAMH ILIAHETAM M, He COBEpPIINB
Ha HHX IIOCAJKH, BO3BPATHTHCA Ha 3emuio. B jambHeiinieM s
[MOCAJKN HA IJIAHETH MOKHO OyJer MCII0Ib30BATh JJIA TOPMOKEHUA
ropabias arMocdepy ImaHersl. B03MOMHOCTH HCIIONIB30BAHNA POAK-
THBHOTO TOPMOKEHMA B CIyYae IPUMeHeHHA OOBIYHOTO TOILIWBA
MaJji0 BEpOATHA.

TIpu B3iIETe KOCMHYECKOro KOpabud, B IeNAX MAKCHMAJIBHOMH
SKOHOMMM TOILIABA, HeoOXO@AMO Oymer pa3BuBaThH HANOOJBIIES
TepeHOCHMOe UYeIOBEKOM ycKopeHue. Bmecre ¢ Tem HysxHO Gymer
B HamQOIBIUEH CTelleHH WCIOAb30OBATH CKOPOCTH CAMOIl 3eMin
nan apyrax Irager orHocureasHo ComHia.

Ecrecreennble cOyTHWKM, B wacTHOocTH JIyHa, He MOryT OHITH
1[eIecO00PA3HO MCIOAB30BAHEL B KAUECTBE OTIPABHBIX HJIM IOCA-
mouneix craunmit. [loaroMy crxeZyer crpeMuTBRCA K CO3JAHHIO
HCKYCCTBEHHBIX CIIyTHHKOB — CBOEr0 pPofla KOCMHYECKHX OCTPO-
BOB, 00pamaiomuxca BOKDPYT ILTaHeTH.
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Kpusasa sBanéra, BHauane HANpPaBJIeHHAsA IOYTH BEPTHKAJLHO,
AoukHA 3aTeM IIEpPeiiTH B IOYTH TFOPH3OHTAXbHYl0 JmHuI0. [Ipm
TAKOM B3J6Te BHAYMTENBHO COKPANAITCA NOTEPH HA IIPeofoJie-
HHe CONPOTHBIEHHA BO3JYXA M CHIH TATOTEHAA.

* %
T

He mopuessut COMHEHMIO, 4TO KOCMAYECKAM COOOLIEHNAM OIKEH
HpefiecTBOBaTh PAN OCMEPHHIX ONBLITHHIX MCCIEOBAHMIA, TaK KaKk
B HAIIMX IO3HAHHAX [OKA HMMeeTCHA emé O4YeHs MHOTO IIpobesos.
Ceituac em@ Heabas € JOCTATOYHOM TOYHOCTHIO ONPENEIATH BCE
KOHCTPYKTHBHEIE JIETAIM KOCMHYECKOro KOpadisA, XOTA OCHOBHEE
OPUHIMIE €r0 IOCTPOEHHA yike HAMETeHBL

N3yuenne pocTuskeHHi HAYKH IPHBOJMT K BHIBOJY, UTO yiKe Te-
Kymmii Bek cMOsxeT GEITh CBUJieTelleM IOJETOR B TPEAeNaX COJHEd-
HOii cucTeMul. Takum 06pa3oM, BeIWKHe 3aMEICIE], KOTOPHE BUepa
emé KAa3amauch YTONMEH, CerofiHA CTAHOBATCSA HA IIOYBY BO3-
MO?KHOTO.

Yro xacaerca NoJaETOB K 3BE3JAM, TO OHM elé Ha JOATOe BpeMsA
OCTaHYTCH BHe IPEJElIOB YeJOBEYeCKAX Bo3MoskHocredn. OnHako
¢ YHMCTO TEOPeTAYECKOH TOYKM 3PEHHA BO3MOJKHOCTH IOMOOHHIX
HOJETOB OTHIONb He MCKJIOYEHA: TeOPAA OTHOCHTENBbHOCTH IPHOT-
KPHBaeT [IePCIEKTHBY JOCTH;ceHHA OamxaiillAXx K HaM 3BE3] NpH
ycaoBuE, 9t0 OyAyT HajileHs Iyt 60jee HIM MeHee IOJHOIO
HeloCPe[ICTBeHHOTO IPeBpAlleHAA MACCH B SHEPIHUIO.

Bynem ke HaleAThCHA, 9TO HEANEK TOT JeHb, KOINA 3eMiA
OpeficTaHeT Tepefi B30POM IEePBHX KOCMHYECKHX ITyTelleCTBEeHHU-
KOB Kak OJmcraiollee B MHPOBOM IIPOCTPAHCTBE CBETHIIO.
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