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fipeaucnosue asropa.
]

[lepBoe usaamme sToit kuurm, ceMHaguaTb AeT Hasaj, A Ha-
HyTCTBOBAA CA€AYIOLIHMH CTPOKaMH:

«Bbirno BpeMs, koraa npuU3HABaAOCh HEBO3MOMKHBIM MEPEMABITb
okean. Hprnemnee Bceobiee ybexaeHne B HeAOCATaeMOCTH HeGeCHbIX
CBETHA 060CHOBaHO B CYLIHOCTH HE Ayyllle, HEAEAH Bepa HAIUMX Npea-
KOB B HEeJOCTHZKHMOCTb aHTHNOAOB. |lpaBHAbHBIH TMyTb K paspeme-
HHIO NPOGAeMbl 3aaTMOC(PEPHOTO AETAHHA M MeKIAAHETHBIX TyTe-
WeCTBHH y:e HaMeyeH, — K YECTH PYCCKOH HayKH, TPYAAMH HALIETo
yuenoro. IlpakTnueckoe xe paspemenme sToil rpaHzHO3HOH 3azaun
MOXKET OCYLLEeCTBHTbCS B BeCbMa HeJareKoM 6yayireM.

«ITOl MaAeHbKOH BKCKYpCHEH B 0OOGAACTb KOCMUYECKOH (QH3IHKU
aBTOP, NOMHMO NPSMOH 3ajaud, MPECAeAyeT M APYIYyIO LeAb: OH Ke-
Aan 6bl 0 HEKOTOPOH CTEMEeHH PacCeATb CyUlecTByloUlee B myOAMKe
npeayGexaenne NpoTHB HeGeCHOH MEXaHHKH H (PH3HKHM, KaK 3HaHHH
CAMIIKOM OTBAEYEHHDIX, HecIIoCOGHbIX 6YATO 6bl AaTb IMHILY KHBOMY
ymy. Hayka, koTopas OTKpbiBaeT BO3MOXKHOCTp YCHEUIHO COMEPHH-
YaTb B NOAeTe BOOGpax<eHHs ¢ (paHTa3HeH OCTPOYMHEHINHMX poMa-
HHCTOB, IIPDOBEPSTb H HCIPABAATb HX CMeAble 3aMbICABI, HAyKa,
yKa3blBaloL1as MyTH OCYLIECTBACHH 1 BEAHYAHUIMX TIpe3 YeAOBEYECTBa,
AOAMKHA NIEPECTaTb KasaTbCA CyXxolt M ckyuHoH. ABTop HajeeTcs,
4YTO NpocTeHIIHe CBeAEHHs H3 3TOK OGAACTH 3HAHMs, KOTOpble pac-
cesHbl B HACTOsIUeH KHHMTre, 3apOHAT B yMeé Al06O3HATEADHOrO YHTa-
TeAsl MHTEPEC K H3YUYCHHIO MEXAHHKH M (PH3HKH BCEAEHHOH M B0o36yaAT
Keranue OAHNE IO3HAKOMHTBCA C (YHAAMEHTOM BEAHYECTBEHHOM
HaykH o Hebe.

«Yrenne sToHM KHHrM He TpPebyeT HHMKAKHX CHEUHAADHBIX [O3Ha-
uuil. Marepnaa, npesnasHaueHHblii ZAS GOAEE TMOATOTOBAEGHHDBIX YH-
TaTeAeil, oTHeceH B oTaea Ilpuaomennii».

3a 17 Aer, npoTekwiHX €O BpeMeHH BbIXOJa TEPBOre H3AAHHSA,
fpeAMET KHHTH MEPE:KUA CTPEMHTCADHYIO DBOAIOUHIO: U3 BPoGAeMb
9HCTO TEOPETHUYCCKON 3aaTMOCPEPHOE ACTAHHE INPEBPATHAOCH B Oue-
peAHyl0 3ajadyy TEXHHKH, TIDOACAABLIYIO Y2Ke NEPBbIH ®Tam CBOETO
npakTHyeckoro ocyyiectBaenus. B uactaocrn 8 CCCP, npu Biopo
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soaaywmnoii mexuuku OcoaBnaxuma, ¢ kouua 1931 r. cywecreyer
CaMOCTOSTEAbHAS CEKUHa AAS HCCAEAOBAHHSA BOMPOCOB PEaKTHBHOTO
ZBHXKEHHA, H B TOT MOMEHT, KOTJa IHIIYTCH STH CTPOKH, CTABHTCA
Ha ofcyxzaenue Bompoc o6 yupemaennu y Hac [ ocyaapcrsemsoro
MHCTHTYTa DaKeTHOTO AETaHHA,

CroAb pasHTeAbHble mMepeMeHbl OTPa3HANCD, KOHEHYHO, Ha COAep-
MKAHMH KHHTH, KOTOpas yKe ® IPeAUIeCTBOBABLIEM, IIECTOM H3JAHHH
noABepraach KopewuHoit nepepaborke. B HacTosmem, ceabMoM u3zannm
NOHaZOOHAMCh BHOBb 3HAUMTEAbHDbIE M3MEHEHMs, KOTOpble NpeBpa-
THAH KBHTY B OOWeAOCTYMHbIH KypC 3Be3JONMAABAHHA, 3HAKOMAILHK
C OCHOBAMH paKETHOrO ACTAHHS, €ro TeopHeil, HCTOpHed M mep-
CTIeKTHBaMH.

[To ¢popme u3romenus xmura — no xpafineii mMepe B OCHOBHOM
TeKcTe — IpeAcTaBASeT cobowo Tpya monyaspHbii. Oanaxko aBTop
OTHECCA K ero COCTABAECHHIO KaK K pabGoTe Hay4yHOiH: B CAydYasx, KOTZa
OH He LIEA CAMOCTOSTEADHbIM NYTEM, OH ONHPAACH HCKAIOYHTEABHO
Ha MEPBOMCTOYHHMKH, uepmaA ()aKThI H3 MEPBBIX PYK M TIOYTH BecCb
YHCAOBOH MaTepHaA IIPOBEPSA COGCTBEHHBIMH BblYMCAeHHaMH. [lo-
MHMO COBETCKOH M 3apybe:XHOH AHTepPaTypbl TO 3Be3AOMAABAHHIO,
HCMOAD30BaHa M AMYHAS TIEpeTHCKa aBTOPa ¢ PaGOTHHKAMM paKeT-
HOTO JeAa Ha 3amaze.

Ha zaorro ar0il kHuru Bbmara noueTHas PoAb B JeAe TpoTa-
raHAbl 3BE3JONAABAHHMA: NPH CBOCM MNOSBAEHHH OHA GblAa NepBOI
KHHIOH -—— He TOABKO y HaC, HO H Ha 3anafe — OGIENOHATHO
usAaraomieil nmpobaeMbl 3aaTMOCEPHOro AeTAHHA H NPOBOAANIEH
MACH 3BE3AONAABAHHSA B UIHPOKHE MacCbl. -



Npepgucnosue K. 9. lnvonkosckoro
K WeCTOMYy M3AaAHMIO.
A ]

B 1903 r. B nerepbyprckom exemecaunom xypHare «Hayunoe
O6ospenne» (Ne 5) mossurach mos MaTemaTHuecKas pa6oTa 0 pa-
KETHOM CHapsaA= aAsl 3aaTMocepHoro Aetasna: «Mccaegosanue
MHPOBbIX MPOCTPAHCTB peaxTHBHbIMM npubopamu». fKypnar 6bia
MaAO PaCHPOCTPAaHEHHBIH M CKopee (PUAOCOPCKHMH H AMTEPATYPHDIH,
a Hukak He Texmuueckuil. [loaTomy, xpome HemHOrMx MHOCTpaHueB.
HUKTO MoeH paborbr He 3ameTuA. [locae TopaecTsa aBMaumit s no-
AYYHA BO3MOMKHOCTb EBO3BPATHTbCA B MEYaTH K 3aTPOHYTOH Teme:
B 1911—1912 rr. 6pira ony6ankoeana B «BecTHuke Bo3ayxonaa-
BaHHA» MOs HOBas pafoTa noa Tem ke 3araaemeM. OHa cozepiana
pestome mepBoii paGoThl M 3HauMTeAbHOe ce pasBuTHe. Pabora obpa-
THAa Ha ce68 BHHMaHHE CNELHANHCTOB, — HO IUHPOKHM Kpyram
yyTaTeAeH HAEH MOM CTaAM M3BECTHbl AHIIb C TOTO BEEMEHH, KOTAa
3a NPONMAraHAy HMX TMPHHANCA aBTOp «3aHHMATEAbDHOH QH3HKH»
A. Y. Tlepeabman, ebmycrusmuit 8 1915 r. cBoo monyaspuyio
kHUTY «MexnraHeTHDIE NyTeHmIeCTBHA». JTO COYMHEHHe SBHAOCD
nepEoi B MHPE CEPbe3HOH, XOTSA H BIIOAHE OOLIENMOHATHON KHHIOH,
paccMaTpHBAKOILeH NPoGAEMY MEKIAAHETHBIX INEPEAETOB M Pacmpo-
CTpaHAIOULeH NPaBHAbHbIE CBEAEHHS o KOCMHUYeckoil pakete. Kuura
uMeAa GOABIION ycmex M Bbigepaara 3a HCTekwHe 14 aer nsTp
usganuit. ABTOp XaBHO H3BECTEH CBOMMH HONYASPHBIMH, OCTPO-
YMHBIMM ¥ BIIOAHE HAYYHBIMH TPYAaMH 1o (PU3HKe, aCTPOHOMHM H
MaTeMaTHKe, HAMTHCAHHBIMH, K TOMY 25€, UYA€CHBIM S3bIKOM H AETKO
EOCNOUIHMAEMbIMH UHTATEAAMH,

[opsuo npuBercTBylo nMosBAE€HHE HACTOAILErO, 1IECTOrO MO CYETY,
nsganua «MexnAaHeTHBIX nyTeulecTBMH», TIONOAHEHHOTO M OBHOB-
AEHHOro <€006pa3HO TNPOABHKEHWIO 2TOH mnpobiembl HOBSHIIMMU
MCCAER0BRHHAMH.

K. Huoakosckuii.



MemnnaHeTHble NyTewecTBUA

INporoxwennans HoioTonom aopora
Crpaaannii o6AeriMAa TAKKHI THeT;

C Tex mop oTKPBITHI CAEAAHO yi MHOTO,
U sepno mMpr x AyHe xoraa-un6yan,
Baaroaaps napam, nanpaBum- nyTh.

Baiipon («Jon Myan», 1823 r.)

nyaiwan rpesa yenose4ecrsa.

Lyl A

Mbicab o nyTewecTsHAx Ha APyrHe NAAHETbl, 0 CTPAHCTBOBAHHH
B' MEAK3E€3JHbIX NMYCTbIHAX, ellle He TaxK AaBHO 6blAa TOAbBKO 3aMaH-
yuBoit rpesoit. PaccyxaaTb Ha 3Ty TeMy MO2KHO 6bIAO pPa3BS AHUIDb
TaK, KaK TOBODHAM 06 aBHallUH HEeCKOABKO BEKOB Ha3ajZ, B 3IOXY
Aeonapao aa Bunun. Ho cefiuac mer ymxe commuennsi, uro nozo6uo
TOMY, KaK aBHAaUUs H3 KPaCHBOH Me4Tbl IpeBpaTHAAcCh B TMOEZCEAHEB-
Hyl0 JAeHCTBHTEADHOCTb, TaK B HEJAAEKOM OyAyllleM OCYIIECTBHTCH
H MbICAD O HYTEUISCTBHAX KocMuueckuX. HacTynmuT zemp, korga He-
Gecuble KopaGAH-3BE3AOAETBI PUHYTCS BrAy6b BCEAEHHOH M mepe-
HeCyT GbIBIUMX MAEHHUKOB 3eMAn Ha AyHy, K nAaHeTaM — B Apyrue
MHPDbI, Ka3aAocb Obl HaBEKH HEJOCTYNHble JASL 3€MHOTO YEAO-
BeyecTBa.

Jeectu-Tpucrta AeT Hasaa, Koraa BO3JYXOMAABaHMe  GBIAC
TOADKO (PAHTACTUYECKOH rpezo0H, BONPOC O MeKBBE3AHDIX NMOAETAX
Ka3aACf TeCHO CBA3aHHbIM ¢ INEOBAEMOH ASTaHHA H TIAABAHUA
B armocgepe.

Ouanako Mbl myTellecTBYeM y:ke B BO3JAYXe, IepeAeTasM Hal rop-
HbIMH XpeGTaMH ‘M TYCTbIHSIMH, AETHM 4Yepe3 MaTepHKX M OKEaHbl,
nobblBaAM HaJ NOAIOCOM, OGAETAAM KPYTOM BCIO MAQHSTY, CAGZOM —
AOBHAMCD CKA30YHBIX YCLEXOB B JASAe A€TaHHSI B BO3JyXe, a MeEXKAY
TeM Ha UYTH K TMOAETaM B MHQEOBOE NPOCTPAHCTEO Mb! AEAAEM AHIUIb
Nepeble CKPOMHblE LIATH,

HMuave n 6bITb He MOKET: IIOAET B BO3AYXE H NOAET B NMyCTOTe —
npo6aeMb! coBeplieHHo pasHble. C TOYKH 3peHMA MeXaHHKH, a3po-
NAaH ABHMETCA TaK Ke, Kak M TIapoXoJ MAM NApoBO3; KoAeca Mapo-
BO3a OTTAAKHBAKOTCS OT PEAbCOB, BHHT Napoxoza — OT BOAbI, MpO-
nearep asponraHa — oT Bosayxa. Ho B 3aaTMocepHbrx mMycTbrHAX
B MHPOBOM IPOCTPAHCTBE HET HHKAKOH CpeAbl, Ha KOTOPYIO MOMKHO
€bIA0 6bI TaK HAH HHAaue ONEPETbCH,
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3nauur, yTOGLI OCYIICCTBHTb MEKIAAHETHbIE TIOAETHI, TEXHHKA
AOAKHA OGPAaTHTbCA K MHBHIM CIDHEMAM AETaHHA; OHa AOAKHA BbIPa-
6oTaTb TaKOH anmaparT, KOTOpPblii MOr Obl NepeABHraTbes, ympa-
BASIACb, B COBEPIIEHHO TIYCTOM NPOCTPAHCTBE, He HMes HHKaKOH
OTIOPBI BOKPYT cebs.

SaatmochepHoe AeTaHMe He MOMeT HMeTb Huuero oburero
¢ aBuanuedl. JJAs paspemeHds Tak IMOCTaBAEHHOH 3ajayu TEXHHKA
BbIHYKA€HA HCKAT> NPHHUHNHAADHO HHBIX MyTei.

il. BcemupHuoe TArorenune M 3emuan
TAMECThb.

[Mpexae weM npuCTYyNHTD K BTHM TOHCKAM, YAEAHM BHHMaHHe
TEM HEBUAMMBIM UENAM, KOTOPbE NPHKOBHIBAIOT HAC X 3EMHOMY
Wapy, — TO3HAKOMHMCSA GAMiMe C AEHCTBHEM CHABI BCEMHPHOIO TArO-
tenns. Beab ¢ Helo-TO, rAaBHbIM 06pa30M, M TPEACTOHT HMETb AEAO
6yAyIIHM TIAQBATEASAM [0 MHPOBOMY OKeaHy.

Haunem ¢ oanoro PaCIPOCTPAHEHHOTO 3a6AyKAEHHA. Yacro npnu-
XOAMTCA CABIIATh O HEKOTOPOH «cdepe» 3EMHOrO TNPHTAMKEHHA,
BbIAA 3a TIpEJEAbl KOTOPOH, TeAa He MOJZBEPIKEHD! yKe NPUTATHBAIO-
memy aeficTBHio Hame# naanerol. OT 3TOro mpesBpaTHOro mpeAcTa-
BAGHHs Hazo oTpemuTbes. Huxakoit «cepbi» 3eMHOro NPUTAKEHHA,
HHKaKHX TIPEJEAOB AASl HEro He cymecTByer. [lpuTsxenue Seman,
Za H BCAKOTO TeAa, NMPOCTHPAETCs GeCIpeJeAbHO; OHO AHIIDb
ocrabeBaeT ¢ PacCTOSTHHEM, HO HUKOTAA M HMTZe He MPEKPallaeTcs
soce, Koraa mbr mbicaenno nepemocumca ¢ 3eman na Ayny u noa-
najaeM Ioj NPUTATATEAbHOE AeHCTBHE HAINEro CNYTHHKA, Mbl He
ZOAKHBI TIPEACTABAATD cebe AeA0 TaK, 6YATO TAe-TO MpeKPallaeTcs
3EMHOE TPHUTAKEHHE M HAYHHAETCA IIPUTHXEHME AYHHOE; HeT, Ha
AyHe nposBasioTcs 06a MPHUTAMEHHSA, HO AYHHOE IPeBO3MOraeT, ——
AIBHO 3aMeTHO AHIIDb AeHCTBHE mpeobArazalomiedl CHAbBI AYHHOrO NpH-
TAXKEHHA,

Ouxnako 6AM3 AYHHOW NMOBEPXHOCTH CKASBIBAETCS TaKke H 3eM-
Hoe nputsxenre. Ja u y Hac Ha SemAe, Ha pAAY C 3EMHDBIM TIPHTHA-
MeHHeM: TiposiBAsieTcst TaroTenve Aymbr u Coanua: o mem asaxan
B CYTKH MOAYAAHBO, HO YGEJHTEAbHO CBHAETEABCTBYIOT MOpPCKHe
NPHAHBDL.

B3anmmoe npuTsxenne npucylie He TOABKO TEAAM HeGECHBIM; 3TO
CAHO M3 OCHOBHBIX CBOHCTB Bcaxoit maTepun. VM o6irazaror aaxe
caMble MEAKHE KPYNHHKH BEIISCTBA, IA¢ GbI OHM HH TIOMEUIAAMCh H
Kakoit 6bt Hu 6biAM npupozbl. Hu na MrHoBenme me mepecraer omo
NPOSIBASNTLCA BesJc H BCIOAY, Ha KaxKJOM IIATY, B BEAHKOM H B Ma-
Ao, «[lagenue a6roka ¢ zepema, mpoBaA MOCTa, CfeNACHHE MOYBH,



SBACHHE MPUAHBA, NPCJABAPECHHE PaBHOACHCTBHH, OP6UTLI NMAaHeT €O
ECEMH HX BO3MYIIEHHAMM, CYIIECTBOBAHHe aTMOChEpPbl, COAHEUHOE
TeIAO, BCS1 06AACTb aCTPOHOMHYECKOTO TATNOTEHHA TaK ke, KaKk dopMa
HAIIMX JOMOB M MeGEAH, COBOKYITHOCTb YCAOBHH OGbIAEHHON KH3HM M
JaXke Hallle CYIeCTBOBaHHE — BCElIEAO 3aBHCAT OT 3TOTO OCHOBHOTO
CBOICTBa BeleCTBa», TaK KapTHHHO M3006parkaer aHrAMHCKHN (PHU3HK
npod. O. Moax 3mauenme raroremms B mpupoze. Kaxzapie aBe ua-
CTHUB! AI0GOTO BellleCTBa MPHUTATHBAIOT APYT APYra, — H HHKOTZAA,
HH TIPH KaKHX YCAOBHSIX B3aHMHOE HX TIPHTSKEHHE He NpeKPaIIaeTcs:
ocrabeBas € PacCTOSHHEM, OHO HHCKOALKO He YMEHBIIAeTCA C Tede-
HHEM BPEMEHH.

Kax xe BeAuxa cura Bsaumuoro mputsmenus rea? Omna moxer
6bITb ¥ HEBOOGPAa3UMO HMUYTONHA M HYAOBHIIHO MOTYLIECCTBEHHA, —
B 3aBMCHMOCTH OT Pa3MEPOB NPHTATHBAIOMIMXCA MAacC M OT HX 83a-
HMHOTO PAaCCTOSHHA.

JBa abroka, mo 100 2 xaxaoe. noasemenHble 0JHO OT APYroro
B 10 cm (Memz{y LeHTpaMH AGAOK), TIPHTATHBAIOTCA ¢ HHUTOXKHOIO

cHAOKO B —ygyapo”  MHAaAmrpamma, dro 150 000-s1 zoas Beca
necuunkn. fcno, uto mozo6uHas cHAa eaBa cmOCOGHa INPEOAOAETDH
HKECTKOCTD> HHUTEH M, KOHEYHO, He B COCTOAHUM COAM3BHTD SOAOKH
CKOALKO-HHOYAbL 3aMeTHbIM 06pa3zom.

JlBa B3pocAbIx ueroBexa, oTCTOsIHE HA MC’Tp OAMH OT Zpyroro,
B3aHMHO NPUTATHBAIOTCA ¢ cHAOR oxoro 40-i# gorm MuAAHrpamma.
CTOAb HMYTOMHAS CHAA He MOMKET OGHApYKMTbCH B YCAOBHAX OGBI-
aennoit xkusuu. Omna wHegocTaTousa zame, uToGbl pasopBaTh nay-
THHHYIO HHTb; a Beab YTOGBI CABHHYTb C MECTa YEAOBeKa, HYHHO
IPEOJOAETh TPEHME €ro IOACHIB O NMOA; AAR Tpysa B 65 ki Tpennue
aocruraer 20 k2, T. e. B 500 MuAAHMOHOB pas Goabme, uem
YIOMAHYTas CHAA B3aMMHOTO NPHTIKEHHA YEAOBEUECKHX TeA. ¥YaAH-
BHTEABHO AM, UTO B YCAOBHAX OGHMXOZHON MH3HH Mbl HE 3aMeuaeM
Ha 3eMAe B3aHMHOrO TATOTEHHA NpPEAMETOB?

Ho ecan 6br Tpenns me 6b1r0, ecan 6b1 ZBa YeAOBEUECKHX CyILe-
CTBa BHCEAH 6€3 OTMOPBHI B ITYCTOM MPOCTPAHCTBE H HHUYTO He MEUIaAO
NPOSBASTbCA HX B32MMHOMY NPHTIKEHMIO, — TO KakHe Gbl UyBCTBa
HH TIMTaAH 3TH AIOAM APYT K APYTY, OHH HETPEOJOAMMO BAEKAHCH
6bI HABCTPEYY CHAOKI0 BCEMHPHOTO TATOTEHHS, XOTsS CKOPOCTb STOrO
COAHKEHNS, TIOX ACHCTBHEM CTOAb HHYTOMHOH CHADBI, OblAa Obl He-
3HaYMTEAbHA.

YBeAuubte npHTArHBalOmMMeCs MAacChl — M CHAA B3aUMHOTO TH-
roTeHHs: 3aMeTHO BospacTeT. [Iposoaraamennniit HooTonom 3a-
KOH BCEMHPHOTNO TSTOTEHHA TAACHT, YTO TIPHTSKEHHE TeA YBEAHUH-
BACTCA MPOMOPUHOHAABHO NPOU3BEAECHUIO HX MAacC H .YMEHbBIIACTCH

* Cw. Mpuramenne 1-¢, crp. 121—122,



MPONOPLUHOHAABHO KBaApaTy B3aHMHOro paccroauusa. Momuno Bbr-
YHCAHTD, YTO ABa AMHeHHpIX Kopa6as, Bzcom mo 25000 7 kaxabiit,

/W

Pwno. b. BcemupHoe nputaxenne: sa- Puc. 2. Bcemnproe npuraxze-

KOH pacc‘roauuﬁ. Hpe: 3aKOH Macc.

Ha zuoiinom psccToAunis NpHTAXECHHE yMERDbIALT- 1 eaunuyga Macchi mputarusaer 1 eaunuyy

en 32X 2 1. e. 84 pasa, na rpofiwon — » 3X3, ccurow 1 ca.; 2ea. Macct nprTArunaoT

T.c. B9 pas U T. & — ,NPONOPYHOHAABHO KBAA~ | ex. c cuaol0 2 ex.3 3 ea. Macent npuTA-

pary paccToamna". rusaior 2 e4. ¢ cuaow 2 X 3, 7. e, 6 ea.,
wToA

NMAaBas Ha PacCTOAHHH KMAOMETPA APYr OT APYyra, B3aHMHO NPHTH-
ruBatotcs ¢ curoo 4 2 (em. Tlpuroxennz 1-e). DTo B cTO ThHICAY

Puc. 3. JeiictBue coaneunoro mnpuraxenns ua
3emato,

[To umepymu 3eMan cTpeMHTCA ABMLATBCA no KacaTeabnoii 3K
npufamenne Coanya 3acTaBAfeT ce YRAOHATBLCH OF Kk ACATEALHOIE
M UEPEBOAHT MA KPHBOAMHEARLI DyTh.

pa3 €oAblue YINOMAHY-
TOH CHAbl IIPHTAMeE-
HHUS YeAOBEYECKHX Cy-
LIeCTB, HO, pa3yMeer-
Cs, CAMUIKOM ellle He-
AOCTaTOYHO, YyTOoG6bI
NPeoAOAETD colipo-
THBA€HHE  BOABI H
C6AH3HTD CYZAa BIIAOT-
wylo. Ja # npn or-
CYTCTBHH BCAKOTO CO-
npoTrEEAeHUA o06a Ko-
pabas ToA AEHCTBHEM
CTOAb HHYTOMHOH CH-
Abl B TeYeHHe TIePEO-
ro yaca COAH3HAHCH
6b1 BCceTro Ha JBa CaH-
THMETpa.

Jaxe nputsxenue
LeAbIX TOPHbIX Xpeb-
TOB TpebyeT AAS CBO-
ero obHapyxeHHA TOH-
yaidlpx ~ H3MepeHHH.
Orgec, moMemeHHbIil

Bo BaaguxaBkase, OTKAOHSETCA OT BepTHKAAH NPHTSAEHHEM COCES-
uux KaBkasckux rop Ha yroa scero aumb B 37 cexyua.



3&1‘0 AAsl TAKHX OrPOMHDIX MAacC, KaK COAHLE H ITAAHETDbl, B3aHM-
HOEe TIPHTAZEHHE Ha o-rp,ai\em{eﬁluux PACCTOAHHAX AOCTHUTraeT CTénE-

HeH, NPeBocXoxsmuX BoobpakeHHe.

Hawa 3emas, mecvmoTps Ha nemmosep-
Hyto oraarennocts oT CoAnua, yaepiusa-
eTcA Ha cBoeil Op6HTE €AHHCTBEHHO AHIIb
MOTYYHM 'B3aHMHBIM TPHTAKEHHEM 0GOUX
Ter. [lpeamorokure Ha MuHYTY, uTOo 3ToO
B3a¥MHOe TPHTAMCHHE BHE3ANHO TNPEKPATH-
AOCb, M YTO HHKeHepbl 3aJaAMCb LEADIO 3a-
MEHHT> HEBMAHMbIE LENH TATOTEHAS MaTe-
PHAaADHDIMIl CBA3AMHM, — HHaye TFOBOPS XKe-
AaloT mpHBA3aTb 3eMHoK wmap k CoArnny,
CKaKeM, CTAAbHbIMM KaHaTamu. Bam 3HakoMmbl,
KOHEYHO, Te CBHTble H3 TNPOBOAOKH TPOCHI,
KOTOpble MPHMEHAIOTCA AAS NOAbEMA Ipy-
308. Kamabit u3 HuX cnocoben BulaepmaThb
rpys cBoiwe 16 7. 3HaeTe AH, cCKOABKO Ta-
KHX TPOCOB MNOHajzoGuAoch 6bl, uTOOBI TIO-
MellaTb HalweH TNAaHeTe YAAAMTbCA  OT
CoaHla M, 3HAYHT, Kak 6bI 3AMEHHTb CHAY
B3auMHoOro nputaxednsa 3eman u Coanga?
Linppa ¢ mATHAZLATDIO HYAAMM HHYEro FKe
CKkaxeT BalleMy BooGpaxeHHio. Bbr moay-
yMTe G6OAee HArASAHOE DPEACTABAEHHE O
MOTYLL2CTBe STOTO NPHUTANKEHUS, €CAH S CO-
06wy BaMm, uTo Bclo obpamenuyio k Coanny
NOEEPXHOCTb 3EMHOTO 1iapa IPHIIAOCH 6bl
ryCTO MOKPbITb HEMPOXOAHMBIM AECOM TaKHX
Tpocoe, mo 60 mna kaxkabiti kBagpaTHbI
MeTp . . .

Tax orpoMna HeBuaMMas cHAa, BAeKy-
Was TAAHETB K COAHLY.

Bupouem, aas MemnraneTHBIX mNOAeTOB
He NMOHAZOGUTCA pacceKaTb 3TOH CBA3H MH-
POB M CABMraTb HebecHble CBETHAA € MX
BeKoBeunbrx nytei. Dyaywemy Mopsky Bce-
AEHHOH TPHAETCA CYMTATbCA AMWID C TPHU-
TAraTeAbHbiM aeficTBueM mnaaHer u CoaHua
Ha MEeAKHE TeAa, M Tpexae BCEro, KOHEYHO,
¢ HampsMKeHMEM THAKECTH GAM3 3eMHOH mo-
BEPXHOCTH: OHO-TO H INPHKOBDIBAET HAC K Ha-
weH nAaHere.

. Coanye

K Y} MePKYPHIF
3 _,\B;:ms‘m
.
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Puc. 4. Paccrcanus
naaser or Coanya.

eMHas TAMXECTb HHTEPECYET HAC OEivac He TeM, YTO OHA 3acTa-
BASIET KaxKJoe Aexkalllee HAH NOABEIICHHOEC 3€MHOE TEAO JAaBHTb Ha



csoto onopy. JlAa Hac BaxHEe TO, UTO BCEM TEAAM, OCTABACHHbIM 6e3
OMOpPBI, TAKECTb COOBIAET ABHAKEHHE «BHU3», K LeHTpy 3eman. Bo-
NpeRH OGBIYHOMY MHEHHIO, AAAl BCEX TEA — THKEABIX M AETKHX —
6bICTPOTA 3TOMO ABHKEHHA B MYCTOM NPOCTPAHCTBE COBEPLIEHHO OAH-
HAKOBAa, M IO MCTEYEHHH TIGPBOH CEKYHJAb! NajAeHHs BCeraa pPaBHa
10 . ° INo ucrevenun Bropoii cexynant k HaxonaenHoit 10-merposoi
ckopocTH npucoeaunsiorca eme 10 M. cxopoctp yasawsaercs. Bos-
pacTanue CKOPOCTH JAAMTCA BCe BpeMs, NOKa COBEPIUAETCA NaAeHHe.
C xamxaoit cexyaoit cKopOoCTb MazeHHS BO3PACTAET Ha OAHY M Ty XKe,
Beanunny — Ha 10 merpos. [TosTomy k xoHUy TpeTbeit cexynabI cKo-
poctb paBHa 30 M, x koHuy uerBeproit — 40, u T. A. Ecan xe Tero
6pOIICHO CHU3Y BBEPX, TO CKOPOCTb B3AeTa, HA0GOPOT, yMEHblUaeTcs
Kamayio cAeAyiolryio ceKyHay Ha e me 10 m. no ncreuennn nepsoit
cexynant ona Ha 10 M Mmemble, yeM nepBOHauaAbHAA; [10 HCTede-
HuH BTopoit — eme Ha 10 M menbue, T. e. B urore wa 20 M, u 1. 2.,
NOKa He HCTOLIHTCSA BCA NMEPBOHAYAADHO COOBLIEHHAm TeAy CKOPOCTD,
H OHO He Haumer magatp Bu3. (Tak mpomcxoaur AuMwb A0 Tex mop,
NoKa B3AETAlOLlEe TEAO, NOAHHMAACS> BBEPX, HE CAHIIKOM YyAa-
ASIETCA OT 3€MHOH NOBEPXHOCTH; HAa 3HAYHTEABHOM PACCTOSAHHH OT
3eMAM HampsMeHHE TiKeCTH ocAabeBaeT, H TOrAa €KeceKyHAHO 6y-
aet oTHHMaTbea yxe He 10 m, a menbure.)

Cyxue undpbl, — HO OHH ZOAKHBI HaM MHOIOE NOSCHUTD,

B crapuny, roBopaT, k Hore KaTopxaH TPHUKOBbIBAAM LeMb C TA-
HEAOH THpeH, YTOGBI OTAMEAHTb HMX WIAT H CAEAATb HECIOCOGHBIMH
k mo6ery. Bce Mbi, murean Beman, Hespumo oTArueHnr mozo6HOMH
Ae THpell, Melamouleii HaM BbIPBAaTbCA H3 3E€MHONO NAeHa B OKpY-
MalOWHH npoctop BcerenmnoH. [lpu manreiimem ycHAMM NOAHATbCA
BBbICb HEBUAMMAs IMps JaeT ceGf YYBCTBOBATb M BAEYET HAC BHM3
€ BO3PACTAlOLIEH CTPEMHUTEABHOCTbIO. DbICTPOTa HAapacTaHMs CKo-
poctn magenns — nmo 10 u B Kaxkaylo cexyHAY — CAYMHT MepoOIo
OTATYAIOUIEr0 JAeHCTBHA HEBHAWUMOM TIHMpPH, KOTOpas JepXKHT Hac
B 3eMHOM IIAEHY.

Bce meutaromue o norerax nmo GecnpeseAbHOMy OkeaHy BCEACHHOM
AOAMHDBI COKANETD O TOM, YTO YEAOBEUYECKOMY POAY MPHUXOAMUTCH MHUTD
Kak-pa3 Ha TOH NAaHeTe, KOTOpylo Mbl nMeHyeM «3emaeit». Cpean
HeGECHBIX CeCTep 3eMHOro mapa He BCe OGAAZAIOT CTOAD 3HAUMTEAD-
HBIM HanpAMeHHEM TAMECTH, KaK Hallla NAaHeTa. BarasuuTe Ha mpu-
AaTaeMylo TaGAHYKY, IAe HampsKeHHE THAKECTH Ha Pa3HbIX MAAHeTax
ZaHO N0 CPABHEHMIO € HATIPSAKEHHEM 3€MHOH THMECTH.

Ecau 651 ycroBus Tamectn 6bIAM Y HAac Takwe, Kak Ha Mepxypun
HAu Ha Ayne, a Tem Goaee na Llepepe man dpoce, me npuwmroch 661,
noxaAyi, mHcaTb Tenepb aTOH KHHIH, NOTOMY YTO AIOZH JaBHO Ny«
TemecTBOBaAK G6bl yae no MupoBOMy mpocTpancTBy. Ha meakux

* Tounee — 9,8 M: oxpyraseM 3aTo WHCAO PAAK MOOCTOTH.
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acTepoMAaxX JOCTATOUHO MPOCTO OTTOAKHYTbCA OT {lAaHeTHl, 4TOGDI
HAaBEKH YHECTHCb B TIPOCTOP BCEACHHOH ..,

Hrax, MemnaraneTHble mepeAerpl, TOMHMO H3bICKAHMs CIOCo6oB
ABH:KEHHSA B IycTOTe, TPeGYIOT pa3pelliCHHs BOMPOCa O TOM, KAKMMH
Croco6aMi BO3MOKHO 6OPOTDCA € CHAOK 3EMHOTO TPHTAXKEHHA.

Mzicab Hama cnioco6Ha Boo6pa3HTh AHIIb TPOSAKOro poaa 6opbby
C BEMHOIO TAKECTDIO:

1) MoxHO HOKATD OPEACTB YKPBITbC S HAH 3aCAOHHTBCA OF
CHADI NPHTAXKEHHS, CACAATHCA AAS HeE HeysA3BHMDIM;

2) MOXHO IbITaTbC OCAAaGHTD HapAXKEHHe 3eMHOH TA-
MECTH; H, HaKOHel —

3) ocTaBAsA CHAY 3eMHOIH TAMECTA 6€3 H3MEHEHHA, U3bICKHBATD
CpeiCcTBa ¢e MPEOAOAETD,

Kaxapiit u3 aTHX Tpex nyTeil, B cAyuae ycmexa, CyAHT BO3MOX-
HOCTb OCBOGOAHTDLCA OT NA€HA THKECTH H NYCTHTbCA B CcBobogHOe
NMAaBaHHE MO BCEAEHHOM.

B aToit mocAezoBaTEAbHOCTH MBI M PACCMOTPHUM Jaree HanGoAee
AIOGONLITHBIE, 3aMaHYKHBbIE HAM HOYYHTEAbHbIE NPOCKTHI OCYLUECTBAL-
HUS KOCMHYECKHX TIEPEAETOB, NpEXAe UYeM TepeHAEM K H3AOKEHHIO
COBPEMEHHOTO COCTOSHHS BOIpOCa.

lll. Mono nn YHPLITLCA OT CUMNbI

TAmecTn?
.

C ZercTBa HPHBBLIKAM MBI K TOMY, YTO ®Ce BEIlH IPHKOBAHBI
CBOMM B€COM K 3eMAe; HaM TPYAHO NO3TOMY AAKE MBICAGHHO OTpe-
ITUTHCA OT TAMECTH U NPEJCTABUTb cebe KapTHHY TOro, 4TO GbiA0 6bI,
eCAH 6bl Mbl YMEAM STy CHAY YHHYTOXKATb IO CBOEMY 2KEAAHHIO.
Taxylo panTacTHUECKYIO KapTHHY HapHCOBAA B OAHONM H3 CBOHX CTa-
Tell amepuxanckuit yuenntit I. Cepsuc:

«Ecan 6b1 B caMblii pasrap BoeHHO#i KaMNaHHH MBI MOTAH NOCHI-
AaT> BOAHBI, KOTOPble HEHTPAAH30BaAH 6bl CHAY TAMECTH. TO BCIOAY,



Kyaa Obl OHH HH NONMAZAAH, HEMEJACHHO HacTynaA 6bl xaoc. | mrami-
CKHMe TMyIIKA B3AeTaAn Obl Ha BO3JAYX KaK MblAbHble nysbipu. Map-
IUKMPYIOLIHE COAZATbl, BHE3ANHO IOYYBCTBOBAaB Cebsl Aerye mepblilIKa,
6ecnoMoltHO BHTAAM 6bl B BO3JAYXe, BCELEAO BO BAACTH HETMIPHATEAS,
Haxozsalerocs BHe cepbl AeHCTBHA 3THX BoaH. KapTuna 3aGapHas
H, KaK MO2KeT II0Ka3aTbCf, HEBEPOATHASl, — a MeEXAY TeM TakK
6bir0 6bl B ZEHCTBHTEADHOCTH, €CAM Obl AIOASAIM yAaAOCh MOAMHHHMTD
CBOEH BAACTH CHAY TSKECTH».

Bce vro, xomeuno, panrazus. He npuxoaurca n AYyMaTb O TOM,
uTo6bl PacHOPAAATbCA CHAOIO TATOTEHHs MO cBoeMy xxkeAaHuio. Myt
He B COCTOSHHMH JarzK€ CKOAbKO-HHOYZb OTKAGHHTD 3Ty CHAY OT NyTH,
10  KOTOPOMY OHa pacHpo-
CTPAHAETCA, HE MOKEM HH OX-
HOTO TeAa ‘3alUUTHTb OT ee
AcHCTBHA. | AroTeHHe — € AHH-
CTBEHHasl CHAa TIPHPOADI, AAS
KOTOPOH Mbl He 3HAeM HHKa-
xux nperpag. Kakoe 6br or-
pOMHOEe, Kakoe ©6bl IIAOTHOE
TEAO HH CTOSAO Ha ee NyTH, —
CHAA 3Ta TMPOHHUKAET CKBO3b
Hero Kak yepes nycToe
MecTo. leA, ZAS TACOTEHHs

HelpOHHLIaeMbIX, — CKOAbKO
BaM H3BeCTHO, — He  CyLUecT-
ByeT.
Pu=t. 5. Anrauiicknit pomanmcr Ho ecan 6br ueromeuecko-
. Ysans. My TEHHI0O TIOCHAaCTAMBHAOCH

B 6yAylmieM OTbICKaTb HAU IPH-
FOTOBHTb TaKOe HENPOHHIaeMOe AAS TATOTEHHS BEIECTBO, CMOTAM
AH 6bI Mbl C €ro MOMOLIbID YKPbITSCHA OT CHAbI NPUTAHEHHS, cBpo-
CUTb LeNH TAKECTH M cBOGOAHO PUHYTbCA B MHPOEOEe TPOCTPaH-
CTBO?

Anrauiickuii mcateap e p6epT Y 3 A3 noapobuo pasBua
MbiC.b O 3acAOHE OT TArOTeHMs B (auTtacTHueckom pomane «[lep-
Bble Atoau Ha Ayue». * Yuenbiit repoit pomana, HekHi uzobperaTeAb
Kesop. oTkpbIA €TIOCO6 M3rOTOBAEHMS HMEHHO TaKOro EClIECTBA, He-
nponuizaemMoro ars Tarorenus. O6 3ToM (paHTaCTHYeCKOM BelLECTBE,
Ha3BaHHOM B pOMaHe «KEBOPUTOM», aBTOP PacCykAaeT TaK:

«[Toutn xaxzoe TEAO OTAHYAETCS HEMPO3PAYHOCTBIO AAS KAaKOTO:
HHO6YAb pOAa AYYHCTOH 3HEPTHH M IIPO3PAyHO AAsl APYTHX ee BHAOE

TEKAO, HATpHMep, MPOTIYCKAeT BHAMMBIH CBEeT, HO AAS HEBHAMMBIY
AyueH, NPOM3BOAALULMX HanpeBaHHe, OHO IOPas’lo MeHee NPO3PayHC;

* Moaruunuk nosmuacs B 1901 r. Mmeerca HeckoAbKo pyccKHX nepeBozos.
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KBacubl, NPO3PauHble AAsl BUAMMBIX AYYEH CEETa, MOAHOSTDIO 3ajep-
JHHBAIOT AYYH HeBHAMMble, Harpesaioigue. Hanporus, pacreop Hoaa
B JKMAKOCTH, HAa3bIBAEMOH CEPOYTACPOAOM, HemPO3paueH AAsS BHUAH-
MbIX AyuYeH cBeTa, HO csofom(o TIPONyCKaeT HEBHAHMDIE, Tpeloyiye
AYUH: Uepe3 COCYA C TAaKOH KHMAKOCTbIO He BHAHO NAAMEHH, HO Xo-
pOWIO OUIYUIAETCHA €ro TEenAoTa. Metaaabl Henpospaunb He TOABKO
AAf Ayuell CBETa, BHAMMOTO M HEBHJAHMOTO, HO H AAS IACKTPHYECKHX
KoAeGaHHM, KOTOPble OAHAKO CBOOOAHO MPOXOAAT CKBO3b CTEKAO HAR
yspc3 YMOMAHYTBIH PAacTBOP, Kak <CKBO3b WYCTOe I1POCTPAHCTBO
HT. & .

«[laree. Mbl 3HaeM, 4TO AASL BCEMMPHOTrO TATOTEHHS, T. €. AAS
CHABI TAMECTH, MIPOHHLAeMbl Bce TeAad. Bbl Moxcere mocTaBuTb mnpe
rpaabl, YTOObI OTPE3aTb Ayd4aM CEE€TA AOCTYN K NPEAMETaM; IOMOILbIO
METAAAHUECKHMX AHCTOB MOXKETE OrpajHTb MPEeAMET OT AOCTYNA pajHo-
BEOAH, — HO HHKaKHMH fIDETPAajaMH He MO2KeTe Bbl 3aLUHTHTDH IpeAMET
or geiticrBusa tarorenus CoAxlla MAH OT cHAbI 3emHO# TskecTH. [lo-
yemy COGCTBEHHO B MPHPOJAE HeT TIOZOOHDBIX Mperpas AAsA TATOTEHHA—
rpyaHo ckasatb. Ogunaxo, Kesop ne Buaer npuumu, mouemy 6m1 u ne
CYLLECTBOBATb TaKOMY E€ILECTBY, HEIIPOHHIIAeMOMY AAS TATOTEHHS; OH
cuuTaA cebs CrmocOGHBIM HCKYCCTBEHHO CO3JaTb TAaKoe HENPOHM-
HaemMoe AASl TATOTeHHs BelLeCTEBO.

«Besaxuit, o6rasaromnii XoTb HCKpoH BOOGpaMedus, Aerko Npea-
craBHT cefe, KakHe HEOObIYaHHbIe BO3MOKHOCTH OTKPbLIBAaeT Iepe]
HaMu noao6Hoe BewecTBo. Ecam, manpumep, HyxHO moamsTb rpys,
TO, Kak 6bl orpoMeH OH HH 6bIA, AOCTaTOMHO 6yAeT pa3soCTAATh NOA
HHM AHCT H3 3TOTO EeUleCTBa — H Ipy3 MOKHO OyAeT NOAHATb XOTb
COAOMHMHKOM»,

Pacnoaaras croab 3aMeyaTeAbHbIM BEILECTBOM, epoOH POMAHa CO-
OKpYy:aloT HebecHbll AnpHKAGAD, B KOTOPOM H COBEPINAIOT CMEAbLH
neperer Ha Ayny. YcrpoicTBo cHapsga BecbMa HeCAOMHO: B HeM HeT
HHKAKOro ABHMraTEABHOTO MeXaHW3Ma,TaK KaK OH MepeMellaeTcs JAei-
CTBHeM BHEWHHX CHA. BoT omucaHme 3TOro (PaHTACTHYECKOrO
anmapara:

«Boo6pasute cebe mwapoobpasublii CHapsad, AOCTATOYHO MPOCTOP-
HbIH, YTOObi EMECTHTb JBYX YEAOBEK C HX 6araskom. Cuapaa 6yaer
UMeTb ABe OGOAOYKH — BHYTPEHHIOIO N HAPYKHYIO; BHYTPEHHAA —
M3 TOACTOrO CTeKAa, HapymHasd — cTarbHas. MoxHo B3aTh ¢ coboio
3amnac CrylieHHOT0 BO3AyXa, KOHUEHTPHPOBAHHON MHIUM, aNNapaThl
AAst aecTHAASUHH BoAbl M T. m. CraAabnolt map 6yjer cHapy:xH Bech
NOKPBLIT CAOEM KeBOPHTA. BuyTpemmss crekasmnas o6orouka 6yaer
CnAolIHAsA, KPOME AIOKA; CTaAbHast e OYAET COCTOATb M3 OTAEAbBHbBIX
YacTed, M KaxAas TaKas 4YaCTb MOXET CBOPAUHBAaTbCA, KakK mropa.
Koraa Bce wropn HarAyxo cnyuieHbl, BHYTPb LIapa He MOKeT Ipo-
HHKHYTb HH OBET, HHKAKOH BOOOILE AYYHCTOH BSHEPTHH, HH CHAA
Bcemuporo Tarotenus. Ho roo6pasute, uro oana ua wrop moansra;



Toraa Alo6oe MaCCHBHOE TEAO, KOTOPOE CAYMARHO HAXOAMTCA BRAAM
NIPOTHB 8TOr0o OKHa, NPHTsAHeT Hac K cebe. [IpakTHuecku mbl MoOHseM
NyTeleCTBOBaTh B MHPOBOM IIPOCTPAHCTBE B TOM HAlPaBACHHH, B Ka-
KOM no:keAaeM, TIPHTArHBaeMble TO OZHHM, TO APYrHM HeOeCHBIM
TEAOM».

Hurepecno onucan B poMaHe MOMEHT OTMPABACHHA ammapaTta
B nyTb. Chaoif «keBOpHTa», NMOKPBIBAIOYIHA anmnapar, ACAA€T ero Co-
sepireHHo HesecombiM. HeBecomoe Tero He Momer cmoxoitao Aexkatb
Ha AHe BO3AYIIHOTO OKEAHA; ¢ HHM AOANHO TMPOH30KTH TO ke, UTO
npousomwao 6bi € WPOOKOH, mOrpyeHHOH Ha AHO o3epa: OHa
BCIIAbIBaeT Ha MOBEPXHOCTb BOABL. | OUHO TaK ke HeBeCOMblil anmapat
AOAKeH CTPEMHTEAbHO IOAHATBHCSH BBbICH H, MHHOBaB KpaiiHue rpa-
HHLbl aTMOCQePbi, YMYATbCA IO HHEPUHH B MHPOBOE IPOCTPAHCTBO.
[epon pomana YaAA3a Tak H moreTeAH. A ouyTHMBUIHCD ZAAEKO 3a
npejeraMH aTMmocdepbl, OHH, OTKPbIBAg OAHHM BaCAOHKH, 3aKpbIBast
ApyTHe, ToABepraa ¢Boit cHapsaa npHTaxennio To Coanua, To Seman,

o AyHbl, nocTeneHHO Z00PaAHCh A0 MOBEPXHOCTH HALIENO CIyTHHKA.
BrocaeacTun TakuM ke nyTeM anmapaT 6AaromnoAydHO BO3BPATHACH
Ha 3eMmaio.

Onucanubiii MPOBKT KOCMMYECKHX NEPEACTOB KAasKeTCA Ha NepBblil
B3r'Aslj HAacTOAbKO NPaBAONOAOGHDBIM, YTO €CTECTBEHHO BO3HHKaeT
MBICAD: HE B 3TOM AH HAIlpaBACHHH CACAYET HCKaTb paspellieHHs 3a-
Aauu 3BesgonAaBaHusa? Heabsa an, B camoM zere, HaliTH HAH H30-
6pecTu BeleCTBO, HENPOHHIIAEMOe AAS TATOTEHHs, H, MOAb3YACD HM,
YCTPOHTb MeXNAAHETHbIH Kopabab? JocTaTouno oaHako rAyGaae
BAYMATbCS B 8Ty HA€I0, YTOObI y6eAUTDCA B IIOAHOH ee HECOCTOATEAD-
HOCTH.

He roBopio yae o ToM, Kak Maro y Hac Hage:KAbl OTBICKATb Be-
IECTBO, 3aCAOHAIOLIEE OT TAroTeHHsA, Beab mnocaeznue sareMen-
TapHble YacTHUbI, BAEKTPOHBI H IIPOTOHbI, H3 KOTOPBIX MOCTPOEHDI
BCE BHZAbI MaTepHH, 06AaJalOT BECOMOCTBIO M MPOHHUAEMBI AASA TATO-
Tenra. Hembicaumo npeacrasutb cebe, urobbr Kakoe-HHGYAbL HX CO-
YeTaHHe MOrAO OOGAAJATb HHbBIMH CBOHCTBAMH B 9TOM OTHOUICHHH.
Ho nycrb ganracTuyecknii «keBopur» Haiigen, nycTb coopy:eH anna-
paT no Haee aHrauickoro pomammcta. [lpurogen am 6yaer Taxoit
anmapar AAsi Me:KIAAHETHBIX NyTeLIECTBHH, KaK ONHCaHO B poMate?
FlocMoTpum.

B yme uuraTensn, BepoATHO, yiae MEADKHYAO COMHEHHe, KOTAa poO-
MaHHCT NOBOPHA HaM O BO3MOKHOCTH IIOZHATb TSKEADbIH FPy3 «XOTb
COAOMMHKOMH», IOMECTHB I10J HHM HENPOHHUAEMbIH AAS TACOTEHHA
akpad. Beab ato 3nauuT uu Goree, HM MeHee, Kak paspewrHTH MPo-
6AeMy BEYHOTO ABHraTeAs, CO3ZaTb aHepruio Hu K3 uerol Boobpa-
8HTe, B CAMOM ZAeAe, YTO Mbl 06AajacM 3aCAOHOM OT TaroreHus. Ilog-
KAaZbIBaeM AHCT «KCBOPHTa» NOA AloGOil rpys, MogHHMaeM, Ge3 BCA-
KOH 3aTpaTbl 9HEPTHH, HALI TEMEPDd Y2KE HEBECOMBIH PPys Ha Ao6yio



EplcOTY M 3aTEM CHOBa yGupaeMm dKpaH. [pys, xoneunio, nagaer spus
# MOMKET IIPOH3BECTH IPH NafeHHWH HeKoTopyio pabory. [losTopsiem
BTy NPOCTYIO ONEPARHIO ABAMAbl, TPHKABL, THICAYY, MHAAHOH pas3,
CKOABKO ITOKEAAEM — M TIOAYYa€M NPOH3BOAbHO GOADINOE KOAHUeE-
CcTBO 3IHEPTMH, HHOTKYJAa e€ He 3aHMCTBYA.

BoixoadT, YTO HENPOHHUAEMBbIM JAAS THATOrEHHS 3KpaH JaeT HaM
yyAeCHYI0 BO3MOXKHOCTb TBOPHTbD SHEPNHIO HA H3 Uero, TaK KakK ee
[0ABAEHHE, IOBHAHMOMY, He CONPOBOKAAETCH OAHOBPEMEHHbIM HCYE3-
HOBEHHEM PaBHOIO KOAHYECTBAa 3HEPrHH B APYroM MeCTe MAM B HHOH
dopme. Ecan 6b1 repoit pomana aeilcTBHTeAbHO To6GbIBaA Ha JAyHe M
LO3BPAaTHACAE Ha 3eMAIO TeM CNoCcOGOM, Kakoil TaM OMMCaH, TO B pe-
syAbTaTe nNOAOGHOro NyTeWeCTBHS MHP 0GOTaTHACH 6bl dHeprHeH.
O61uee KOAHYECTBO €€ BO BOEACHHOH YBEAHYHAOCH ©Obl Ha CTOADBKO,
CKOABKO COCTaBASIET pas3HOCTb PaBGoT, COBEPIIAEMbIX CHAOIO TATOTEHUSA
npA MajzeHHH dYeroBewyeckoro Tera ¢ Aynbr Ha 3emato u ¢ 3eMAn Ha
AyHy. 3eMAs TpHTATHBaeT CHAbHee, yeM JyHa, K CAedOBaTeAbHO
nepBas pabora Goabme Bropoil. Ilyctp 3ta nmpubaska smepruum mu-
YTO2HA MO CPABHEHHIO C 3allaCOM €e BO BCEAEHHOMH, BCE e TaKoe CO-
TBOPEHHE SHEPTHH HECOMHEHHO TIPOTHBOPEYHT OCHOBHOMY 3aKOHY
NPHPOADI, 3aKOHY COXPAaHEHHs SHEPTHH.

Ecan Mbl npHIWIAM K SBHOMY NPOTHEOPEYHIQ C 3aKOHAMH TPH-
pOAbI, TO, OYCBHAHO, B PACCYKAEHHE BKPaAaCh He3aMeueHHas HaMH
omnbrka. Herpyano nousrn, rae umenHo nazo ee uckatb. HMaes za-
CAOHA, HONPOHHMLAEMOTO AAs TATOTEHHS, caMa Mo cebe He 3aKAlOHaer
AOTHYECKOH HeAeNoCTH; HO OomuGOYHO AyMaTb, OYATO NMOMOILDLIO €ro
MOXKHO CZAEAATb TEAO HEeBECOMbIM, §6e€3 3aTpaThl 3HEpPTHHU.
HeaAb3s nepenecTH TeAo 3a sKpaH TArOTEHHs, HE NPOM3BOAA IIPH
aTOM HHKaKoit paGorbl. HeBosmoxno 3aaBunyTh mTopbl «KeBOPHT-
HOTO» Wapa, He mpuMeHss cuAbl. O6e onepallMu AOAXKHbBI CONPOBO-
KAATDCS 3&TPATOH KOAHYECTBA DHEPTHH, PABHOTO TOMY, KOTOPOE HO-
TOM SBASIETCS CAOBHO CO3JaHHbIM HH M3 4yero. B aTom u cocToHT pas-
pellieHHe TPOTHBOPEUHS, K KOTOPOMY Mbl MPHILAH.

aABHrass 3aCAOHKH MEKIIAAHETHOTO ammnapata, repod Y3AAsa
TEM CaMbIM CAOPHO PacCeKaAH HEBHAHMYIO LeNb NPHTAKEHHS, KOTO-
pas mpHKOBbIBaAa MX K 3emae. Mbl 3HaeM B TOYHOCTH KPEHOCTb
9TOH LM U MO:KeM BBIYHCAUTb BEAHYHHY paboTbl, HEOOXOAHMOH AAS
ee pa3pbiBa. JTo Ta paboTa, KOTOPYIO Mbl COBEPUIUAH Gbl, €CAH 6bl
NepeHECAH BECOMOE TEAO C 3€MHOH HOBEPXHOCTH B 6ECKOHEUHo yZa-
AGHHYIO TOYKY NPOCTPAHCTBA, A€ CHAA 3eMHOTO NPHTSKEHUS paBHa
HYAIO,

Ecrp Atoan, mpuBbIKIIN® OTHOCHTBCH K CAOBy «GeCKOHEYHOCTbY
¢ MHCTHYECKHM OGAAroroBeHHeM, M YNOMHHaHHe 3TOI'O CAOBAa HEPEAKO
NopoxAaeT B yMe He-MaTeMaTHKa BeCbMa IIpeBPATHbIE IPEACTa-
Baenusi. Korga s ckasan o pabore, npousBoaumoil Terom Ha 6 e c-
KOHEeYHOM nYTH, HHbie UYHTATEAH, BEPOATHO, y:Ke PEIIHAH NPO
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cebs, 4To 5Ta pabota Geckoneuno peauxa. Ha camom zeae ota, %o
H OYeHb BE€AHKA, HO HMEET KOHEYHYIO BEAHMYHHY, KOTOPYIO MAaTEeMAaTHK
MOXET B TOYHOCTH BBIYHCAMTb. PabOTy NepeHeCeHHS BECOMOTO reaa
C 3€MHOH I[IOBEPXHOCTH B GeCKOHEUHOCTb MbI MOMKEM PacCMAaTPHBATD
KaKk cyMMy GeCKOHEYHOIO psiZa CAAraemblX, KOTOpble GbICTPO yMeHb-
ILAIOTCS, NIOTOMY YTO € YAAACHHEM OT JEMAH CHAA MPUTSHEHHS OCAa-
6eBaer. CyMma TIoZO6GHDBIX CAaTaeMbiX, XOTH 6bI HX GBIAO H GECUHCAEH-
HOE MHOZKECTBO, HEPEAKO AaeT pe3yAbTaT koHeubil. Caeaaiire mar,
MOTOM elle TIOALIara, 3aTeM eime Y/, mara, eme fs, ‘e, ‘fs2 # T. . Bot
Mo:;keTe HOABHIATbCA TaK LEAYI0 BEUHOCTb — M BCOE K€ HE CAeAaeTe
6orblle ZBYX MOAHBIX maros. [lpu yuere pa6oTbl TAroTEHHsA Mbl
HMeeM HEYTO BpOje IOJOGHOrO CyMMHPOBAHHS, M YHTaTEAb He JOA-
MeH YAHBAATDCA, yTO paboTa sTa aaxke Ha GeCKOHEYHOM TYTH HMeeT
3HaueHue KomeuHoe. MoxHO BBIYHCAHTD, 4TO aAs rpysa B 1 k2 pa-
60Ta €ro IePEeHECEHHS € 3€MHOH TIOBEPXHOCTH B OECKOHEYHOCTb CO-
CTaBASIET HEMHOTO 60ree 6 MUAAMOHOB KMAOTPaMMOMETPOB. [ aK Kak
9Ta TEXHHYECKas OleHKAa PaGoTbi He AAS BCeX TIOHATHA, TO IOSACHIO,
YTO OHA pPaBHA BEAHYHHe PaGoThi, KOTOPYIO MPOH3BeA Obr HampHMep
NOABEMHDbIH KpaH, NOAHSB maposos ¢ Tenaepom (75 1) ma BbICOTY
80 u. Cospemennble OKeaHCKHe MApPOXOAbMHCIOAMHB! Bpoae «Dpe-
MeHa», ¢ Typbunamu mommoctoio 100 000 romazumbix cua, cosep-
INAIOT TY ke PaboTy MEHee YeM B OAHY CEKYHAY.

Jaree. B cmbicae 3aTpathi paGoThi coBepiuenHo Ge3pasAHUHO,
TepeHeceTe AH Bbl IPY3 C 3eMAM B GeCKOHEYHO YAAAEHAYIO TOYKY,
HAH 2€¢ B BecbMa OAM3KOE MeCTO, HO TaKoe, I'le OH BOBCe HE TIPHTA-
ruBaerca emaeii, B 06oux cayuasnx bl coBepmMAM 6b 0AHHAKOBYIO
paboTy: BEAMUHHA €€ 3ABHCHT Me OT AAMHBI IIPOHAECHHOTO NYTH,
a2 TOADKO OT Pa3AHYHA CHAbl TMPUTSMKeHHA B KPaHHMX TOYKAX NyTH.
Ilpn nepenoce Tera B GeckoHeunocTp paboTa NMPOH3ABOAHTCH Ha HPO-
TAMEHHH GECKOHEYHO AAHHHOIO IIyTH; NPH TIEPEHOCE 3a BKPAH TANO-
TEHHA Ta Ke caMasg PaboTa 3aTPauHBAETCS B HECKOADKO MIHOBEHMI,
noka copepinaercs nepesoc. Hago Au rosopuTs, 4TO BTOpyIO paboty
MPaKTHYeCKH 6bIA0 6bl elle Tpyanee TIPOMBBECTH, YeM TEPBYIO?

Temepn cTanoBHTCA OuYEBMANON Ge3HAZEMHOCTb (PAHTACTHYECKOTO
npoekta Ysarsa. PoMaHHCT me nogospeBar, UTO NepemeceHHE TeAa
3a 9KP2H, HENPOHHUAEMbIH AASM TATOTEHHS, NPEACTABASET HEUMO-
BEPHO TPYAHYIO MEXaHHYECKYl0 3ajavy. SagBHHYTb 3aCAOHKH «Ke-
BOPHTHOIO» CHapsaja He TaK NPOCTO, KaK 3aXAOMHYTb ABEPUY aBTO-
MOOHAS: B NPOMEKYTOK BPEMEHH, [FOKA 3aKPbIBAIOTCA 3aCAOHBI H Iac-
CaxkHPbl OTACASIOTCA OT BECOMOTO MHPA, AOAXKHA GbITb BbIMOAHEHA
pabora, paBHas paGoTe NepeHeCeHMS MAacCaXXHPOB B GECKOHEUHOCTD.
A Tax xak zBa ueroBeka Becar cebrme 100 xz, To, 3HaunT, 3aaBUras
3aCAOHKH CHapsija, IepoH PoOMaHa ZOAKHbI ObIAK B OJHY CEKYHAY CO-
BepWHTb PaboTy, HH Maro, Hu Muoro, B 600 MuAAHOHOB KMAOrpam-
MOMETPOB. IJTO TaK k€ AEFKO BBIMOAHHTD, Kak BTAalIHTb COPOK Napo-



p030B Ha Bepmmiy OfQeiesolt Gamnn B Teuetie 6aHOR CEKYHAbL
O6Aazas Takod MOLIHOCTbiO, Mbl H 6e3 «KeBOPHTa» MOrsH Gbr Oy-
kBaAbHO TpbirHyTh ¢ Seman na Ayry... He zas wero 6piro 611 1
pa3MDIIAATD HaZ npobAeMOil MeKIAAHETHBIX TIYTEUIeCTBHI.

Hrax, uaes cTpancTBOBaTb BO BCEACHHOH NOJ 3alIHTON Bele-
cTBa, HEMPOHHIAEMOTO AAS TATOTEHHs, MPUBOAUT K TOMY, YTO B AO-
FHKE Ha3BIBAETCS «TIOPOUHBIM Kpyrom». Uro6bl BocnoibzoBaTbes Ta-
KUM BEUIECTBOM, HaZO MPEOAOAETb NPHTAMEHHE 3EMAH, T. €. BbIIOA-
HATb MMEHHO TO, PaJH Yero M ZOAKEH 6bITb NPHAYMaH 3aCAGH TArO-
rennsi. CAeJOBAaTEAbHO, 3aCAOH AASl TATOTEHHs HE pa3PelllHA 6bl
npo6AeMbl HeGECHBIX MyTELIECTBHH.

IV. Momuo nu ocnaburs 3emMHuyo
TAMECTb?

EcaAn magexabl yXpoITbCA OT CHABI TS2KECTH HecGbITOUHBI, TO,
6bITb MO2KET, CYLIECTBYIOT CIocO6bl x0T 6b1 0CAa G U Tb TAKECTb
Ha 3eMHOH IOBEPXHOCTH?

Kasaroch 6b1, 3akoH TATOTEHMSA He ZOMyCKaeT MOJ00HONH BO3MOK-
HOCTH JAake B TEOPHH: CHAA INPHUTSKEHHUS 3ABHCHT Beib OT MAacChl
3€MHOTO LIapa, YMEHbUIHTb KOTOpylo Mbl #e B cocrosunu. Oanako
aT0 He TaK. Peub MAeT O HANPSKEHHMH THAKECTH Ha MNOBE p X-
HOCTH Halled [NAAHETHI, a OHO, KAK H3BECTHO, 3aBHCHT He OT OAHOH
AHIIb Macchl, HO U OT PacCTOSHUA O LEHTPAa 3€MHOrO LIapa, T. €. OT
BEAHUHHBI 3eMHOro paauyca. EcAu 6bl Mbl MOTAH pa3pLIXAHTD 3€MHOM
map HacTOAbKO, YTOObI, YBEAHUYMBLIMCh B 06beMe, OH TpHoGpeA pa-
JAHYC, HapUMep, BABOE¢ GOAbILE, YEM Temepb, TO HANpPSKEHHE Txe-
CTH Ha MOBEPXHOCTH TaKOro 1apa CTaAo 6bl BYeTBepo meHbme. B ca-
MOM JeAe: HAXOAACh Ha NOBEPXHOCTH 3eMAH, Mbl GblAHM ©bl BjBOE
Zaiblie OT NpUTArHBalomero uentpa (mapooGpasHble TeAa NPHTA-
rMBAlOT TaK, CAOBHO BCS MX Macca COCPeAOTOueHa B LEHTpe). DBbi-
roga or mMoAOGHOTO nepeycTpoiicTBa 06MTaeMOHl HaMH NAAHETHI NO-
Ay4yHAach Obl ellle ¥ Ta, YTO MMOBEPXHOCTb 3€MHOTO INapa yBEAHYMAACL
6br B ueTbipe pasa. AloAAM kuA0Ch Gbl Ha 3eMAe GYKBaAbHO Bue-
TBepO «CBOGOAHEE» H BUETBEPO AErYe» . ..

Pasymeercs, coBpeMennas u Aaxe 6yayllas TeXHHKA He B COCTOSA-
HHH OCYLIECTBHTb HHYETO INOAOGHOTO.

Mexanuka yxasbrBaeT ¥ ZApyToll NyTb K OCAAGAEHHIO 3eMHO Ta-
aecTh. OH COCTOMT B TOM, UTO6bI YCKOPHTb GBHICTPOTY BpallleHU s
3eman Boxpyr ocH. Yike u Temepb UeHTPOGExHDIR PPeKT NPH Bpa-

eHUH 3€MHOTO lapa yMEHDbIIAeT BeC KaKJOrO TeAa Ha SKBATOpe HA

390 AoAo. B coegumemun ¢ zpyroi npuuunoit (BsayTHem 3emmoro
IIapa y 9KBATOPa) BpallleHHe 3eMAH JeiCTByeT Tak, UTO BCe TéAa Ha
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1
BKBATOPe BECAT Ha 7% Menblle, yeM 6Au3 moatocos. [lapomos, se-

cswuii B Mockse 60 1, crasoBuTca no npubbithn B ApXaHreAbck Ha
60 Kz Tameaee, a B Oneccy — macroabko ke Aerde. [lapTus yras
B 5000 7, aocraBrennas ¢ LllnuuGeprena B sxBaTopnaAbHblH mOPT,
yMeHbIIHAACh 6bl B BeCe Ha 20 1, ecAn 6b1 MPUEMILHKY TIPHIIAA aK-
Ta3Hs NPHHATb TPY3, NOAD3YACh TNPYKHHHDIMH BECAMH, BbIBEPEH-
uorvu  Ha llnuu6eprewe. Annxop, sBecsmuit B Apxanreabcke
20 000 7, cranoBMTCA TIO MPHOLITHH B 3KBATOPHAAbHbIE BOJAbI AETYE
na 80 7; o 3TO, KOHEYHO, HEOLIYTHTEABHO, TaK KaK COOTBETCTBEHHO
Aerd JEAAOTCA M BCE APYTie TeAa, He MCKAIOUAsh X BOAbl B OKeEaHe.
Pasanuy Beca TIOXHILAeT FAABHbLIM 05pa30M LEHTPOGEKHDIH SPPeKT:
Ha DKBaTOPE OH HECKOADKO GOAbILie, Ye€M B YAAA€HHbIX OT HEro WIH-
poTax, rJe TOYKH 3EMHOH MOBEPXHGCTH MNPH BPAILEHHH 3eMAH
ONHCBHIBAIOT ropasjo MEHbIUHE KPYTH.

Hetpyano aoxasaTtb, uto €cau 6p1 3eMas Bpawarach B 17 pas
GbicTpee, ueM Telepb, TO UEHTPoGexIibIH 3PPCKT Ha IKBATOPE YBEAH-
unacs 661 B 17 X 17, 1. e. nouru 8 290 pas. Benomuus, uto Temepn

- 1
"enTPOBexKHbI DPPEKT NOXHMILAET y TEA KaK-pa3 555 AOAI0 HX Beca,

Bbl TOHMETE, YTO Ha DKBaTOpe CPOAb GbICTPO Bpalaromeiica SeMAH
TerAa COBCeM He HMEAH 6b Beca CToHAO 6bl TOrza AMIIb
JAOCTHYb DKBaTOPa, YTOOGBI, CAerka OTTOAKHYBIUHCb TaM, OHHYTbCS
B MHPOBOS NIPOCTPAHCTBO. 3ajaya 3Be3AONMAABAHHA pa3pellarach iGbl
Kpaiine mpocto. A ecan 6bt SemAs Bpamarach elre GbICTpee, Mbl CAe-
AaAUCh 6bl HeGECHBIMH CTPAHHHKAMH TIOHEBOAE, TaK KaK HHEPUHS NPH
BpallleHHH caMa oTO6pocHAa 6bl Hac B 6e3aouHylo TAy6p He6a. Niro-
ASM TIPHXOAMAOCH 6bl 3aJyMBIBATHCA YiKe HAZ NPOOGAEMOH «3eMHBIX».
a He Me:KTAAHEeTHDbIX CTPAHCTBOBAHHH . . .

Ho Mbr wepecuyp aarexko 3abpean B o6ractb danrasuil. Bee cka-
3aHOE AEKHT, KOHEYHO, 3a IPaHblO AOCTHaHMOro. EcAM 6br B Ha-
IIHX CHAQX M OblAa BO3MOZKHOCTD HACTOABKO YCKOPHTb BpalIeHHe
3EMHOrO IIapa, TO, BEPTACh Tak GbICTPO, 3eMAs PACAIOIIHMAACH Obl
(B NMAOCKOCTH CBOro 9KBAaTOpa), @ ObITb MONKET, Jake ellle paHee
pasacTerach 6bl Ha 4acTH, Kak uyepecuyp GbICTPO 3aBepuUeHHDBIA xep-
nos. ° BoamoxHocTp myremecTBoBaT> B MeK3BE3AHBIX NPOCTPAH-
CTBaX npHobpeTeHa 6blAa Gbl CAHIIKOM JOPOTOH IEHOH . . .

* AcTpoHoMbl MPEeANOAAraloT, UTO 3eMAA HAIA HEKOrAA yKe HMEAa 10a06-
HYIO CKOPOCTh BPAlIeHHs, OMACHYIO AAS ee UEAOCTH. CYTKM AAMAHCD B Ty SHOXY
Bcero HeckoAbko yacoB. M Toraa or packaremmoro mapa, kakum 6biAa Hawa
3emas B Te oTAaAeHHbie BpeMeHa, — mapa GOAEe KPYIMHOTO, HEMEAH Telepn, —
OTOPBaAaCh BHAUHTEAbHAR YAaCTb MATePHH M YHECAACh B MHPOBOE MPOCTPAHCTBO.
Hama Ayna-—ne uto nHoe, kak 3Ta oTOpBaBmIAsiCA MaTepus, Co6paBuIascs
B mwap u 3arBepaeButas Npu octmBanud. (Cwm. kuuru: Amopaw Japsuwr «[Tpn-
anBbol» u PoGepr Boar «Bexa u npuamsni».)
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V. BonpeKu TAMECTH. —Ha BONHaAX CBeTa.
m

Us Tpex mMbicAMMBIX croco60B Gopb6bI 'C TATOTEHHEM MbI PAaCCMO-
TPEAH ¥ OTBEPTAM ABA: CNOCO6 3ALLUTHI OT TATOTEMHSA H CNOCO6 OCAa-
6reHHA 3eMHOM Tsamectn. Hu ToT, uu apyroii we salor ueroreuecTBy
yaAEKADI YCNEUIHO Pa3PEellNTb 3aMaHUYHBYIO TIPOGAEMY MEKIIAAHET-
goIx MepeAeToB. Decnaoambl BCAKHE MOMBITKH YKPBITHCA OT CHABI Ts-
roTeHHsA; 6e3HaJeKHO CTPeMAEHHe OCAAGHTb HaTIpfrKEHMe THMXKECTH.
OcTaeTca OAHO: MCKaTb CPEJCTBO TMPEOAOAETDb TATOTEHHE M IO-
KHHYTb Hally TAQHETY BOT PEKH MNPHTKEHHIO,

POEKTOB MOAOGHOrO poja cylmecTByeT Heckoabko. Onu, 623 co-
MHEHHH, HHTepecHee BCeX APYTHX, TaK KaX HMX aBTOPbl He H3MbI-
WASIOT (PAHTACTHUCKHX BEIECTB BpOJe «JKpPaHa TATOTEHHS», Ke
[IpeAAAraloT NEPEAEAaTb 3eMHOH WIap MAH HM3MEHHTb CKOPOCTb €ro
BpallEeHHA.

Oaun u3 npoexkToB pacoMaTPHRaeMOH KaTErOpUH MpejAaraeT BoOC-
[IOAB30BaTbCA AAS MEKTIAAHETHBIX IIEPEACTOB J aBAE€HHEM CBe-
TOBH X Ayduei Anuam, Maro 3HaKOMbIM C (PH3HKOM, JOAZKHO Ka-
3aTbCAl HEBEPOSTHBIM, YTO HEXKHbIE AYYH CBETa OKa3blBAlOT JaBACHHE
va o3apsemble umu npeamern. Mexay Tem oamuoit w3 BeawuaHiux 3a-
cayr renuarbHoro ¢usuka I1. H. Ae6eaesa 6viro TO, uTo oM Ha
onbiTe OGHAapyKHA M HM3MZpHA OTTAAKHBAIOIYIO CHAY Ayueit cBeTa.

Bcaxoe ceersmeecs TeAo, 6yab TO cBeua Ha BallleM CTOAE, DAe-
KTPHYECKasi AaMIa, PACKAAEHHOE COAHLE HAH AaXKe TEMHOE TEAO, HCITY-
CKalolllee HEBHAMMBIE AYYM, JAaBHT CBOMMHM AyYaM¥ Ha o3apseMble
teaa. [1. H. Ae6esepy yaaroch mamepHThb CHAY JaBAEHHA, OKasbl-
BaeMOT0 COAHEUHbIMH AYYaMH Ha oclaelgaewrble1 HMH 3eMHblE TIpeA-

METbI: B MCpax BeCa OHa COCTABASIET OKOAO “2" MHAAHTpAMMA AAS

nAouwaayu B KBagpaTHbiii Merp. FicAM yMHOMHUTD TIOAMHAAMIpaMMA Ha
nAoIazb GOABIIONO KPYra 3¢MHOTO LIAPa, Mbl TIOAYYHM JAAS JaBACHHA
COAHEUHBbIX Aydeil Ha 3eMAl0 BechbMa EHYUINTEAbHBIH TPy3: OKOAO
60 000 r.

TakoBa Beauunna cuabi, ¢ xotopoii CoAHlle AaBA€HMEM CBOMX
Ayuell MOCTOSIHHO OTTaAKMBacT Hamy nAaaHeTy. Cama no ce6: Basrasn,
cuAa 3Ta BeAnmxa. Ho — BCe OTHOCHTeADHO, H €CAM CPAaBHHTD ee
C BEAHYHHOIO COAHEHHOr0O MPHT AKEeHH A, TO OKAMETCA, 4TO OT-
tarkueanne B8 60 000 7 He MOXET MMeTp BAMAMHMA Ha JBHKCHHE
semHoro mapa: cuaa 31a B 60 6 A AnoHOB pas crabee corHeu-
voro mpursaxenus. Jarexuit Cupuyc, or XOTOPOro CEeT CTpaMCTBYET
k Ham 8 aer, mputaruBaer 3eMAIO ¢ TOPa3A0 GOABUIZH CHAO —
10 MMAAMOHOB TOMH, a TIAQHETa Hallla CAOBHO He YyBCTBYET 3TOTO.
He 3a6yaem, uro 60000 7 — 3To Bec TOABKO OZHOTO GOABLIOTO
okeanckoro mapoxoga. (Bbruncaeno, uto moa AaBAeHHeM cOAHeuHbIX
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Ayuei semmoli map yaarserca or Coanua na 2;— MHAAHMETPA
B roa.)

Oaaxo, yeM TeAO MeEHbIIE, TEM GOADIIYIO AOAIO CHABI TIPHTSHE-
HHS COCTABASieT CBETOBOe AaBAeHHe. Bbr mofiMere, moueMy aTO, eCAM
BOTIOMHHTE, YTG TIPHTSKEHHE -TIPOTIOPUHOHAABHO M acCe TeAa, CBe-
TOBOe ke [JAaBAGHHe TIDOTIOPUHOHAADHO €r0 TNMOBEPXHOCTH.
YMeHbIIHTe MBICAEHHO 3€MHOH mIap Tak, YTOObI MONEPEYHHK €ro CTaA
BaBoe Menpwe. O6beM, a ¢ HHM M Macca 3€MAH yMEHbIIATCA
B 2X2X2=8 pas, mOBEpXHOCTb € YMEHDIIHTCA AHIOb
B 2 X 2 =4 pasa; snaunt, nputsxenne ocrabier B 8 pas, npomop-
IJHOHAABHO YMEHDbIIEHHIO MAcChl; CBETOBOE K€ JaBACHHE YMEHbUIHTCA
COOTBETCTBEHHO IIOBEPXHOCTH, T. €. BCEro AMmb B 4 pasza. Bor Bu-
AMTe, YTO TIPHTTAEHHE OCAABEAO 3aMeTHee, 4eM CBETOBOE AABAECHHE.
YMenbmure 3eMAlo elre BABOE — NMOAYYHTCS CHOBA BbITOAA B MOAb3Y
CBETOBOTO JAABAEHHA.

Ecan 6yaere mpogorxaTb M ZaAee BTO HEpPaBHOE COCTSA3aHHE
Ky6OB € KBazpaTami, TO HeH3bexcHO ZoHAeTe A0 TAaKMX MEAKHX da-
CTHL, AASl KOTOPBIX CBETOBOE JABACHHME, HAKOHeL, CPABHAETCSA C TIPH-
TsamenneM. Jloso6Has wacTHma He 6yaeT yxe nNPUOAHKATDCA
x CoAHLY — mpHTsAzKeHHe YHHUTONHMTCS PABHBIM OTTAAKHBAHHEM.
Bbrunicaeno, uTo AAsS WapHKa TAOTHOCTH BOABI BTO JAOAZKHO HMETb
MECTO B TOM CAyYae, €CAH TONEPEIHNK €ro HEMHOTO MeHee THICSYHOM
AOAM MHAAHMETPA.

flcno, uTo ecAn moaoOHBIM mapHK GyAeT elle MEHbIUE, TO CBETO-
BOe OTTAAKHBAHME NPEB3OHAT CHAY TPHUTAMEHHS M KPYyMHHKa 6yxer
yxe cTpemuthes He kK Coanny, a or Coanua. Uem xpymuuka menbuue,
TeM CHAbHee ZOA25HA oHa orrtaikuBaTbes or Coanna. [lepesec cpe-
FOBOTO ZABACHHMS HAJ TATOTEHHEM, KOHEYHO, BbIPAKAETCA HHYTOXHON
REAHYHHOH, HO BeJb M HHUYTOXHOCTb — OTHoCHTeAbHa. Macca nbi-
AHHKH, KOTOPYIO Ta CHAA ABHIKET, TaKake Upe3BbrdailHo MaAa; M Mbl
He JOAXKHBI YAMBAATBCS TOMY, UTO MaAeHbKas CHAA COOOLIaeT BeCbMa
MaAEHbKOH Macce OPOMHYIO CKOPOCTb — B JECATKH, COTHH H THICAYH
KHAOMETPOB B CEKYHAY ...

Kax unrtareab y3maeT mosxe, ZOCTAaTOYHO COOBIIHTD TEAY CEKYHA-
Hyto cxopoctp okoro 11 xkm, uro6br oTOCAATb €ro ¢ 3eMHOH mNOBEPX-
HOCTH B MHpoOBoe TipocTpancTBo, u 17 kM, uTO6bI OHO MOrao cBOGOZHO
CTPAaHCTBOBATb O INAAHETHOH CHCTEME. 3HAUMT, CCAH HHUTOXHAsA
3EMHAs IBIAHHKA OYYTHTCS IIOYeMY-AH60 3a IIPEAEAaMH aTMOCQEPDI,
oHa OyJeT NOAXBaue€Ha TaM CBETOBbIM JABACHHEM M YBAEUETCA HM
B MHPOBOE NPOCTPAHCTBO, HABCET/A NMOKMHYB MOPOAHBIIYIO ee SEMAIO.

* «OzHako 3akoH 06paTHOH NPONOPUHOHAABHOCTH PAAHYCY He HMeeT GOAbIIE
CHABI, KOrZa PAAMYC CTAHOBHTCH CAHIIKOM MAAbIM B CPaBHEHHH ¢ ZAMHON BOAHBI
OTTAAKHBAIOLIHX CBETOBBIX AydeH: TpH  HEKOTOPOM  paauyce, OGAH3KOM
k 0,0001 muarumerpa, oTHoureHHe AABAEHMA X HPUTAMCHHIO HAYHHAET GricTpo
ymenbmatbes» (Ilofintuur), ' ' ' o



Ona 6yaeT M4aTbcs ¢ Bo3pacTralolell CKOPOCTbIO BCe Aaree H ZaAree
K OKpAMHAM HalleHl NMAQHETHOH cHCTeMbl, mepecekas opSutei Mapca,
acreponaos, IOnutepa u . 4. Ilpn cxopoctr 500 xm B cexynay mu-
KPOCKONHYECKAst TBIAHHKA B OAHH CYTKH NPOACTHT MyTb, PABHbIA 1O-
NepeYHHKY 3eMHOH op6MTEI, M uepes ABe HeJeAH OYAET yxe y Kpai-
Hell TPAHHUDb! HAalleH COAHEYHOH CHCTEMBI.

JlBa amepuxancknx yuennx, Huxoabc u I'yar, usyuanummne caero-
soe aaBaenne oanoBpemenno ¢ Il. H. Ae6eaesnrm, mpoussern cre-
ayioutuil upesBbryaiiHo moyuHTeAbHBbIE ombiT. B abeorlotHo mycryio
CTEKASHHYIO TPYOKY, HMEIOIIYI0 IepeXBaT
KaK B TIECOYHBIX YacaX, OHH HacbIIaAH CMeCb
NPOKAAEHHBIX TPHGHBIX COp W HAKAAYHOIO
nopomka. IlpokareHHble M CA€ZOBATEAbHO
npeBpaIlleHHble B YFOAb CIOPbI  HeoGbryaitHo
MaAbl H A€rKH; oHH mMeloT He Goree 0,002
MHAAHMETPA B TIOTIEpEYHHKE H B JeCATb pa3
aerde Boabl. [losToMy, ecAm HampaBHTb Ha
HEX CHADBHDBIH CBET, COCPEAOTOYEHHBIH WO
MOIIBIO 3a}KMTATEABHOrO CTEKAa,® TO MOX-
hO OKWZATb, WTO TMHIAHHKH OYAYT OTTaAKIH-
BaTbCS CBETOBBIMH AyYaMH. |akK M IIPOHCXO-
ZMAO B OMbITE: KOrAa CMeCh MepPeChIIaAach
CKBO3b IUEHKY TlepexBaTa, TO HalpaBAEHHbIH
cioga cBer (BOAbTOBOH JAYrH) OTTaAKMBAA
YrOADHbBIC TIBIAMHKH, MEXAY TeM Kak GoAce
TAMEABIE YAaCTHUbl HAXAAYHOTO IIOPOIIK3
faZlaAH OTBECHO,

Baragounas  0coGeHHOCTD KOMETHBIX puc. 6. Onsr Hukors-
XBOCTOB, CAOBHO OTTaAkHBaeMblX COAHUEM, ca u I'yana, obmapymn-
0 BCEH BEPOATHOCTH, OGDACHACTCA HMEH- Balomuil JaBACHHE CBe-
Ho Ayuesbim aaBreHneM. O6 aToMm goragp. TOBMIX Aydeid.

BaAcH reHnaabHblii  Kemaep, 3akodozaTerb

NIAQHETHOH CHCTEMBI, TIHCABIUHH TPH BeKa Ha3aZ CAEAYIOLLHEe CTPOKH
B cBoem Tpaxrate o komertax: «[lo HaType Bcex Beme#t moaaralo,
YTO KOTZa MaTepHsi B TIPOCTPAHCTBe BCEACHHOH H3BepaeHa Obl-
BAa€T M CHA MPONYCKAIOUIAA CBET NOAOBA KOMETHI TIPAMBIMH AyYaMH
Coanua yaapsieTcs M NPOHH3BIBAETCS, TO U3 BHYTPEHHEH MATEPHH KO-
METbl HEYTO MM CAEAYET H TOI 2Ke AOPOTOI0 MCXOAHT, KOTOPOH COA-
HEYHble AYYH NPOGHBAIOT H TEAO KOMETbI OCBEIIAIOT ... YKa3aHHEe Ha
MPHYHHY, YTO H3 MATEPHH KOMETHOTO TEAA HEYTO HENPEPHIBHO H3IO-
HSAETCA COAHEYHBIMH Ay4aMH CHAOCIO OHBIX, TIOZAA MHE XBOCT KOMETHI,
0 KOEM H3EECTHO, YTO OH BCErja YAAASETCS B CTOPOHY, NPOTHBOIO-

- TS AR o ar )

* CocpesoToueHHmit Nyuok Aydelt ecTECTBEHHQ AQAKEH QKa3wBaTb Goace
CHADHQS AaBACHHE, HEHCAH QOMIKHOBCHRLH,



aroxuyio Coanuy, u aywamu Coanma ¢opmupyercs... Hrax, mn-
MaAO He COMHeBaHCs, YHTaTeAb, YTO XBOCTHI KOMeT o06pasyloTcs
CoAHUeM M3 MaTepHM, W3 TOAOBbI H3THAHHOM».

He mo2€T AM M ueAOBEK BOCTOAD3OBATBLCA TOKO KE CHADIO AASA
MesKMAaHEeTHbIX myTemrecTBuit? Jas aToro He Hazo 6biro 6br Hempe-
MEHHO YMEHbIIATbCA JO MHKPOCKOIIHYECKHX Pa3MepoB, AOCTATOUHO
YCTPOHTb CHAapAJ € TAKHM K€ BBLINOZHBIM OTHOLIGHHEM TIOBOPXHOCTH H
MacChl, KaK y 'MEAbYaHIIMX TBIAHHOK, OTTAAKMBaeMbIX Ay4aMH
Coanna. Jlpyrumu cAOBaMH: MOBEPXHOCTb CHapsAAa JZOAXHA GbiTb BO
CTOADKO 26€ pa3 GOAbIUE NOBEPXHOCTH NBIAHHKH, BO GKOABKO pas BeEC
cHapaga 60Ablle Beca 3TOH TILIAMHKH.

ABTop 0ZHOro acTPOHOMMHECKOTO POMAHA TEPEHEC CBOMX Trepoes
Ha Apyrue MAAHETbl HMEHHO E TogoGHoM cHapsade. Ero repom coopy-
ZHAH KAIOTY M3 A€r4ailllero MaTepHaAa, CHaGKeHHYIO OTPOMHLIM, HO
AETKHM 3€pPKaAOM, KOTOpPOE MO2{HO ‘6bIAO TIOBOPaYMBATbL HamoaoGue
napyca. Ilomemas 3epkaro 1oj pasAMYHBIMH YFAAMH K COAHEYHBIM
Ay4aM, TMaccaxHpbl HeGecHOrO KopabAsi, CMOTPA MO KEAaHHIO, AH6O
ocAaBAAAM OTTAAKHBAIOWIEE AEHCTBHE CBETA, AHGO M€ COBCEM CBOAHAH
€ro Ha-HeT, BCELEAO OTAaBascb mpuTarateabHoil cune. OHM mraBaru
B3aJ M BHEPEA MO OKEaHY BCEACHHO, TIOCEIasl OAHY NAaHeTy 3a
ApyroH.

B pomane Bce BbIXOAMT npaBaonoaobHo u 3amanumso. Ho Tou-
HbIf pacuer DaspyuIaeT 3TY MedTy, He OCTaBAAA HaJeKAbl Ha OCYy-
IUeCTEACHHe MOAOGHOTO NpPOeKTAa, Beab 3epkaio MAOIAZbIO B OAMH
KBaAPaTHBIH METP JOAKHO 06AaZaTb MACCOI0 OKOAO KHAOTDAMMa; Mbl
XoTUM, 4TGGbI MOA AeHCTBHEM CBETOBOTO JaBACHMA OHO NpHOGpPEAO
CKOPOCTh, AAMOILYID €My EO3MOXKHOCTD CBOGOZHO CTPAHCTBOBATD
B COAHEUHOW CHCTeMe, T. €. — KaK y3HaeM jgaree — 17 kM B cek.
Aerko paccuurarh, 4TO Takas CKOPOCTb MOMET HAKOINHTbCA TIOA
ACHCTEHEM CBETOBOTO JAABASHHA TOAbKO B... 130 aer!

[lpaBpa, narotoBus 3epkaro M3 Aeruaiiuero MeTaAAa-AMTHA, TIPH
toagune 0,1 mMuarumerpa, Mbl MMEAM 6bI Ha KB. METp e€ro Maccy
B 50 2. Cpox HaxomreHHs KOCMHHYECKOi CKOPOCTH AAA TAKOTo 3ep-
kara (HO He AAs YEAeKaeMoro MM amnapata) coxpawaetcs B 20 pas.
[Mpaktuueckn aTo He MeHsAeT AeAa: ACHO, YTO MPM MOAGOGHBIX TEMNAx
H3MEHEHHA CKOPOCTH MAHEBPUPOBaHHE KOCMHYECKHM KopabAieMm He-
BO3MOKHO,

HcnoasoBath cBeToBOE aaBrenne MOkHO 6bIAG 6bl, MOXAAVH,
AMIIb A TepEMEINeHHs] TaK HAsblBaeMOH BHE3eMHON CTaHILHH,
o KoTopoi peub Gyzer y Hac Bnepeau. (oM. ctp. 87 u caea. raasy
«MckyccrBennas Aynas.)

Croab e 6esnage:xkHO OGCTOMT BONPOC C TIPOEKTOM TIPHMEHHTD
AASl 3TOH LEAH PaJHOBOAHBI, NOCHIAAEMble C 3€MAH B MHPOBOE TPO-
crpaHctBo. Bo-mepBbix, 3a BHemmue npezeAbr 3eMHON aTMOcdepbi
MOXKET IPOGHTBCA B AYULIEM CAYHae TOADKO HE3HAYHTEABHAA YacTh
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[IOCHIAAEMbIX SAEKTPOMATHHTHBIX Ayueit (cM. 06 sTom craTbio «Mex-
nAaHeTHas CHrHaAM3auusi» B I|lpuroxkenusax k xuure). Ecaum aas
ABH2KEHMS 3B€3JOAETa OKa3blBaeTCA MEJOCTATOUHOH MeXaHHYecKas
SHEPTHA COAHEYHOIO M3AYYeHHA, TO 4UTO CKasaTb 006 HM3AYyYEHHH
3eMHBIX paguocTaHuuin? Uro ke Kacaercs yNpaBAEHHS MEKMAAHET-
HbIM KopabaeM 1o pazgno, TO H 06 3TOM TOXe IFOBOPUTb He IPUXO-
JUTCA, TOTOMY 4YTO TaKoe ymnpaBAeHHe BO3MOYKHO '6bIAO Obl AHIID
B CAyuae, ecAM 6bl KopabGab HMeA B ce6: MeXaHH3M ZAS ABHXKe-
HHSl B MYCTOM IIPOCTPAHCTBE, — a B 3TOM BeAb U BCs 3ajayva.

Vi. us NyWKH Ha NyHY.

Teopmun.

He6ecnbie cuabt otkasarn Ham B momowu. Ocraerca paccyurh-
BaTh AHMIIb Ha MOTYIIECTBO YEAOBEYECKOH TEXHHKM, NpeoioAesueit
yaee HE MaAO TIPUPOAHDIX TIPETISITCTBHH.
Haiigem A Mbl B Helt opyaue zocra-
TOYHO Moryuee, uTo6bl pPasopPBAT>
OKOBBI TAMECTH M PHHYTbCS B NPOC-
TOp MHPO3AAHHSA JAAS HCCAEAOBAHHSA
HMHBIX MHPOB?

Haao 6biro o6razaTbh opurunaib-
uprv  ymom (Kioas Bepna, urtobm B
CMEPTOHOCHOM OPYAMM — B MyliKe —
YCMOTPETb CPEACIBO BOBHECTHCH  « KU
BbiM Ha Heb60». DoabmuncTBO AtOZEH
He OTAaeT cebe OTYeTa B TOM, 4TQ
C MeXaHHYeCKOHM TOYKM 3peHHus Myl
Ka — camasi MOIIHast M3 BCeX MalIMH.
CO3ZaHHBIX A0 CHX TOpP YEAOBEUYeCKO:
usobperaTeabHocTbio. | lopoxoBbie ra-
3bl, oOGpasylouuecsi B KaHaie OPYAUS Pye, 7. Opanyysckmii po-
NPH  BBICTPEAE, OKa3blBalOT Ha cHa-  mammer Kioab Beph.
pAa AaBAeHHE B 2 — 3 ThicguM KuAO-
rpaMMOB 'Ha KBaZPATHbIH CaHTHMETP: 3TO B HECKOAbKO pa3 Iipe-
BbIUIAeT YyAOBHILHOE AABAGHHE BOAHBIX MAacC B FAy6OYaHUINX My4H-
Hax okeaHa. Yto6bl ouenuTh paboTocnoco6HOCTD COBPEMEHHOM IYUIKU
B eJMHMUAX MOLIHOCTH, T. €. B AOIIAAMHBIX CHAAX, PACCMOTPHM
40-canTiMeTpoBoe opyaue, ebibpacbiBaromee cHapsg B 600 xz co cko-
poctbio 900 u B cex. «IKupas cura» rakoro cHapsza — noAynpous-
BeJeHHe MacChl Ha KBaJpaT CKOPOCTH —— COCTABASET OKOAO
24 000 000 xunorpammomerpos. Ecau npumste Bo BHumanme, uTo
CTOAbL OTPOMHBIH 3amac paGoThl Pas3BHBAETCS B Teyenue HeGOAbIIOH
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AOAH CeKyHAbI — B aanHoM caydae 30-if, — To oxaxercs, 4to ce-
KyHZHas pa6oTa, BLITIOAJEMas MYIIKOH, TO-eCTb €¢ MOLI HOCTD,
onpenersiercs umcrom 10000000 nomagunbix cua. Memay Tem
MOLIHOCTb MAUIMH BeAHuaiimero okeaHckoro mapoxoza («Espoma»)
troabko 100000 aom. cua; nomazoGmrach 6bl COTHA ABHTaTeAei
3TOro HCIOAMHA, YTOGDBI BBIMOAHHTD MEXAHMUECKYyi0 paboTy, coBep-
11aeMy10 TIOPOXOEBIMM Ta3aMH OPYyAHUsS B TeYeHHe TOAHOH CeKyHADL.

He 6e3 ocuomauns, xak Buaum, mpeararair (paHuy3ckHH poma-
HHCT MMEHHO C IIMOILbIO MYLIKH Pa3PelIHTh npobieMy 3aaTMocdep-
HBbIX moAeToB. B cBoMX poMaHax OH OCTaBHA HaM CaMbli NOMYASPHBIR
IIPOEXT MEKIAAHETHBIX IyTemecTBuA. KTO B IOHOCTH He NMyTelIecTBO-
BaA ¢ ero repoamu Ha JAyHy BHyTpH mymeunoro szpa?

Octpoymuass wmuzes, paspaboTaHHas TOKOHHBIM POMAHHCTOM
B AByx npoussegennsnx — «Ot Bemau g0 Aynni» u «Boxpyr Ayubi», *
3aCAY:KHMBaeT 60ADIIEr0 BHHMAHHs, YEM TO, KOTOPOE OOBIUHO eit yze-
AsieTcsl. YBAeKmHCch pabyroit pOMaHOB, YHTATEAH CKAOHHBI TIPEBPATHO
OLIEHMBATb HX OCHOBHYIO MBICAb, CUMTas ee (PAHTaCTHYHOH TaM, rie
OHa peaAbHa, H OCYLIECTBUMOR TaM, rze oHa secbnirousa. Paccmo-
TpUM ke mo6AMaxe npoekT (Rroas Bepna kax Texuuueckyro maero.

[pusnaroch, me Ge3 BOAHEHHA TIPHCTYNAlO 5 K CTPOroMy pasGopy
MAEHHTEABHBIX TIOBECTEH YBAGKATEABHOTO POMAHHCTA. .3a INECTb Je-
CATKOB AeT, MpoTekirnx co Bpemenu Jyossaennss (1865—1870 rr.)
STHX NPOM3BeAEHHH, YBEHUAHHDBIX IIDEMHEH aKaZeMHH, OHHM YCHeA
CTaTb AIOGMMBIM YTEHHEM MOAOJEXM BCeX CTpaH. B roawr Moeit
IOHOCTH OHH 3aKIAH BO MHe BIIEPBble KUBOH HHTEPEC K «LapHle
HayK» — aCTPOHOMHH; He COMHEBAlOCh, YTO TeM e oOS3aHbI MM H
MHOTHe ThicAuH Apyrux untatereir. M ecam s pemaroch Bomaurp ama-
TOMHYECKMH HOX B NOSTHYECKOe CO3ZaHHE POMAHHCTAa, TO YTEIIA0
ce6f MDBICABIO, YTO CAEAYIO AHIIb TIPHMEPY €ro JJapoOBHTOTO COOTEUe-
crBennuka, mssectHoro guauka lllapas Tuaroma. **

Bor umeeTe mpeBpaTHOe TpeACTaBAGHHE O HayKe, CAH JyMaeTe,
yTo OHa 6€3:KaAOCTHO TIOACEKAeT KPbIAbS BooGpaxkeHHIO U obpekaeT
HaC MpPEecMbIKaTbCA B OGBIAGHHOCTH IIOBCSAHEBHOH KM3HH. Dec-
naozuoit Caxapoit 6bIA0 6bI TIOAE HAayUHBIX HCCAEAOBAHHH, eCAH 6bl
yueHble He TpubGeraAMm K ycayraM BooGpaskeHHs, He YMEAH OTBAe-
KaTbCst OT MHpa BHAMMOIO, YTOGbI CO3JaBaTb MBICAEHHbBIE, HEOCS3ae-
mbre o6pasbl. Hu oanoro wara me neraer mayxa 6Ges BooGpareHus;
0Ha TIOCTOSHHO NHTAETCS NIAOZAMH (PaHTa3MH, HO (PAHTA3HH HAYYHOM,
pHCyroleH BooGpaxkaemMble 06pasbi €O BCEIO BO3MOXKHOIO OTYETAH-
BOCTBIO.

®* Mmeerca pyccxnii nepesoa nox peaaxumeii u ¢ npumeuannamu 5. Y. ITe.
peapMana, BoimeAmuit B 1928 r. B nazanun «3eman u Qabpuxu».

** Cm. mocaeaniolo raasy ero «Initiation & la Mécanique» (ecto pyceruf
nepeBoa NOA 3arA3BRucM «Baggeuue B MEXaHHKY». I OCH3AAT,



Hayunbrit pas6op pomana fKioas Bepna ne ecTp nostomy cToax-
HoBeHHe JeficTBUTeAbHOCTH ¢ (anTasueii. Her, sTo comepunuectso
ABYX POAOB BOOGQ&}KGHHH —— nayuHoro M HeHaywynoro. Fl mo6eza
0CTa€TCsl 3a Haykoi BOBCe He HNOTOMY, YTO POMAHHCT CAHIIKOM MHOTO
pantasupoBar. Hanporus, on ¢antasmposar mezocratouno, me ao-
CTPOMA A0 KOHIa CBOMX MbICAeHHbIXx 06pasos. Cosgannas um an-
TAaCTHYECKAsh KapTHHA MEMIAAHETHOTO MYTEWIECTBHs CTPAZaeT HeZO-
peaanHoctoio. Ham mpugercs Bocnoamuts  aTH meaocTaommue mnoa-
POOHOCTH, M He Halla BWHA, €CAH YNYUICHHbBIE Y€PThl CYIIECTBEHHO
USMEHSIOT BCIO KapTHHY.

Haao An mepeckaspiBath coaepikanme poMana, KoTopbifl y Beex
g namaTu? Hamomuio Ammb Brpatie, croBamu camoro fKioas Bepna,
rAaBHEHIIHe H3 HHTEPECYIOMIHX HAC OGCTOATEABCTE.

«B 186... roay Becb Mup GbiA B Bbiclleii CTerleHH B3BOAHOBAH
OAHMM HAyYYHBIM OTBITOM, TIEPBbIM H COBEPIUIEHHO OPHTHHAABHBIM
p aetonucax HaykdH. Ynaennr [lymeunoro xay6a, ocHOBaHHOFO apTHA-
aepuctaMu B DaaTumope mocAe amepmxancko# BoiHBI, ° B3AyMaAH
poiTH B cHomenue ¢ Aymoit, — aa, ¢ Aynoit — nocaas B Hee sapo.
Ux npeaceaatean, Bap6uxen, nuunuatop mpeAnpHATHSA, MOCOBETOBAB-
IIHCh [0 @TOMY noBogy ¢ acTponomamu Kam6puaxckoii (8 Ces. Ame-
puxe) obcepBaTopuu, MPHHAA BCe HeoGXozMMbie Mepbl, UTOGHI 06ec-
EYHTb BTO HEOGLIKHOBEHHOE NPeANpPHATHE.

«CoraacHo yka3aHHsAM, AaHHBIM YACHAMH OGCEPBATOPHH, NyMIKA,
H3 KOTOPOH ©yJeT CAeAaH BBICTPEA, JOAXKHA G6bITb YCTaHOBAeHa
B cTpane, pacnoromennoit memay 0° u 28° cesepHoit Mam 10:xmHOH
IIHPOTDI, UTO6bI MOXKHO 6bIAG HaBecTH ee Ha JAyny B semure. Hapy
AoAKHa ObITb JaHa NEpBOHAYaAbHAs CKOPOCTb B 16 Thicau MeTpOB
B cexyHay. Bomywennoe 1 aexa6ps B aecaTp uacoB copox cexyna
Beuepa, OHO AOAMHO AOCTHYD LEAH Yepe3 ueThIpe AHs MOCAE CBOEro
oTripaBAeHHs, ) aexabps POBHO B NOAHO4Yb, B TOT CaMbli MOMENT,
koraa Ayna 6yzeT HaX0aUTbCA B CBOEM IlepHTee, T. €. B GAMmaMLIeM
PacCTOAHUM OT eMAH.

«Pemeno 6bir0, uto 1) sapo 6yaeT mpeacTaBAATL c06010 aAAlo-
MHHHeBYlO TpaHaTy auamerpom B 275 cM, €O CTEHKAMH TOAIIHHON
B 30 cm, u 6yzer Becutp 9 T; 2) nymka 6yJeT uyryHHas, AAHHOIO
275 M, v 6yzer BbIAMTA MPAMO B 3eMAe; 3) Ha 3apAA 6VAET B3ATO
107 7 mupokcuAKHA, KOTOPDIH, Pa3BHB 1107 AAPOM LIECTb MHAAHAPAOB
AHTPOB rasa, Aerko A0GPOCHT €ro A0 HOYHOTO CBeTHAa.

«Koraa >t Bompocni 6biAM paspelneHbl, TpPEeACEAATEAD KAy6a,
Bap6uxen, Bbi6par MecTo, rae mocie uyzoBHMIIHONH paGoTbl Gbira
BIIOAHE YCNEIIHO OTAHTA dTa koAymGuaza (mymxa).

«B Takom MOAOXKEHHH HAXOAMAHCh A€Aa, KOrZAa CAYYHAOCH COBbI-

* Cepepunix 1 jomupx wravos, — 4, {1,

27



THe, Bo CTO pa3 YEEAHYHBIIEE MHTepeC, BO36YKAeHHbIA DTHM BeAH-
KHM TIpEANPHATHEM.

«OQaun Qpanuys, QaHTACT-NAPHKAHUH, YMHbIH H OTBaHbIH, MO-
NPOCHA 3aKAIOYHTDb €ro B AP0, TaK KaK OH XOUYeT MoNacTb Ha JyHy H
MO3HAKOMHTbCA C 2eMHbiM cnyTHukom. -~ Ou moMHpuA TpeicezaTeAA
Bap6ukena ¢ ero cMepTeAbHbIM BparoM, kamuranom Huxorem, u 8 3a-
AOT TIDHMHPEHHS YrOBOPHA HMX OTHDPABHTLCH BMECTE C HUM B Aape.
Ipearoxenne 6biro npunsrto. Msmenuru popmy sapa. Tenepn omo
CTaA0 UHAHHIPO-KOHHYECKHM. OTOT poOj BO3AYIIHOrO BaroHa
cHaGAMAM CHADHBIMHM TIDYKMHAMH H Aerko pa3GHPAIOIIMMHCA Nepe-
ropoAKaMH, KOTOPbIE AOANHBI ObIAM OCAAGHTb CHAY TOAYKA TIPH Bbi-
crpere. 3axBaTHAH CBeCTHBIX NPHIIACOB HA TOA H BOABI HA HECKOAbKO
MecsileB, rdsa Ha HeckoAbko Anel. Oco6bril aBToMaTHUSCKHH anmapaTt
H3FOTOBAAA M JOCTABASIA EO3AYX, HeOOXOAMMDINR AAS AbIXaHHA TpeM

NyTeuleCTReHHHKAM.
«1 gexabps B Ha3HAueHHDbIH uyac, B NPHCYTCTBHHU HeobbrualHOTO
CKONAEHHUS 3PHTEAeH, HAYAACH TIOAET, — W B NEPBBIA pas TPH HeAO-

BEUECKHX CYUIECTEA, MOKHHYE 3eMHOH 1ap, TMOHECAHUCH B Muponoe npo-
CTPAHCTBO € MOAHOH YBEPEHHOCTDIO, YTO JOCTUTHYT CBOEH LEAH>».

[Tpexae Bcero Ham mpeaCTOMT O6CYAHTD, KOHEUHO, BONPOC O TOM,
HAaCKOADKO peaAbHa camas HASS 3aKMHYTb nylleuHoe sapo Ha Aysy.
MbicAb 0 BOBMO2KHOCTH 6POCHTH FeAO C TaKOH CKOPOCTbIO, KOTOpas
EaBCerJa yHecAa Gbl €ro € 3eMAH, KasKeTCs MHOTHM COBepleHHo He-
Aemoli. Doabmuncreo Alozefl npWBBIKAO AyMaTb, YTO BCsKOe 6Gpo-
LIeHHOE TEAO HEMNPEMEHHO JOAXKHO YNacTb o6paTHO. |aKHM AIOAAM
naes Kioas Bepra o mocbiake sapa va Ayny npeacrasaserca abeypa-
HOH M Gecmoueenuoit. MbicAMMO AM, B caMoM Jere, COOGIUHTb
3EMHOMY TEAY TaKyl CKOPOCTb, 4TOGbl OHO 6GEe3BO3BPATHO IMOKHHYAO
Hamry mAaHeTy? MexaHHKa ZaeT wa 9TOT BOUPOC G23YCAGBHO THOAOKH-
TeAbHbIH OTBET.

[lpesocraBum croro Hbrortony. B cBomx «Maremarnueckux wna-
yarax QUIMKH», PYHAAMEHTE COBPEMEHHOH MeXaHMKH M acTPOHOMHH,
on mucar (xuura I, ota. T, onpeaserenne V):

«EcAn cBHHIOBOe n7po, GpolleHHOE TOPH3OHTAABHO CHAOIO MO-
pOXa M3 NYIIKH, TIOCTAPAEHHOH Ha BEPIIMHE TOPbI, OTAETAET MO KPH-
BOl — MpeAe YeM YIACTb Ha 3€MAI0 — HA APC MHAH, TO (1pesuoAa-
rasi, 4TO CONPOTHBACHHS BO3AyXa HET) eCAH GPOCHTb €ro ¢ ABOIHOIO
CKOPOCTBIO, OHO OTASTHT NPHGAH3HTEADHO BBOE JAaAbllle; €CAH C Ae-
CATHKPATHOIO, TO B JAE€CATb pa3. YEREAHUHBAS CKOPOCTb, MOXKHO MO
MEAQHHIO YBEAHYHTb M JAAbHOCTb NOACTA M YMEHDIIHTb KPHBH3HY
AMHHH, TO KOTOPOH SAPO ABHMMETCH, TAK YTO MOZKHO 6Gbl 3aCTaBUTD
ero ymactb B paccrosun 10°, 30° u 90°, moxHo sacraBuTb ero

* B pomane on ¢urypupyer nos nmenem Apaana, — Npo3pauHbiH ICEBAOHHM
M3BECTHOTO (paHUy3cKoro aspoHaBTa M (ortorpadpa Hazapa (Meanxca Typyua-
IOHA), KOTOPBIA H NOCAYHHA TIpoo6Gpa3oM aToro nepconama, A, /],
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OKPY:KHTb BCIO 3eMAI0 M zaxe yHTH B HeBecHble MPGCTpaHCTBA M
[IPOAOAKATD YAAAATDCH A0 GECKOHEYHOCTHN,

Tak, fApo, U3BePrHyToe BoobGpaxkaemoit HpbloTonosoit mymkoii,
PH M3BECTHOH CKOPOCTH G€30CTAHOBOYHO KPYKHAOCH ObI OKOAO Ha-
weil mAaHeTHI, HamoAo6ue xpoweunoit Aynbl. Mbl MoxeM BbIMHCAHTD,
KaKas HadaAbHasi CKOPOCTb HyXHa AAS TAKOTO-ToAeTa sigpa. Bbrumc-
arenne aTo (ecAm mnpeHeOpeub COMPOTHBAEHHEM aTMocdepbl) Ha-
CTOABKO € IPOCTO, HAaCKOALKO AIOGOIMBITEH €ro Pe3yAbrar.

Yro6bl HaliTH HCKOMYIO CKOPOCTb, OTJAazHM cebe OTHET B TOM,
noYeMy AAPO, BbIGPOLIEHHOE NYIIKOH FOPH30OHTAADHO, NajaeT B KOHLE
koHuLoB Ha 3emaw. lo
TOMYy, YTO 3eMHOe NpPH
rzeHne HCKPUBASIET NYThk
aapa — CHapsiJ AETHT He
o NPAMOW AHHHU, a Mo
KPHBOH, KOTOpas ynu
paeTCs B 3eMHYIO TIOBeEX-
Hoctb. Ho ecau 6br Mb
MOTAH YMEHBUIHTb . KPH-
BU3HY MyTH sApa Ha-
CTOAbKO, YTOGbI CAEAATI
ee OAUHAKOBOH C KPHBH3.
HOH 3eMHOU TOBEPXHOCTH,
TO SAPO HHKOTAA Ha
3ema0 He ymaro 6bl,
OHO 'BEYHO MYaAOCh 6bl
N0 KPWBOH, KOHUEHTPH-
YeCKOH C OKPYMKHOCTBIO R Do
Hawel mAaHeTsl. ITOro
MOXHO  a06UTBCHA, CoO-
obwKB AApY Zocraroy
Py AOCTATOYHYIO CKOPOCTb, H MbI <CeldaC OMPEJEAHM KAKYiO.
Barasuute wa puc. 9, n3obpaxalomwuid paspes 3eMHOro Iuapa.
Cuapsg, Boi6powennbiii nymxoft us Touku A To KacaTeAbHOl,
CMYCTA CEKyHAY OGbIA 6bl, ckaxeM, B Touke B, — ecAu 6bl He ZAeii-
CTBHE 3EMHOrO NPHTSKEHHA. | sKeCTb MeHSeT AeAO, H 104 €e BAHA-
HHEM CHapsAJ Yepes CEKYHAY OKaxKeTcs He B B, a HHzke HaCTOABKO,
HAaCKOAbKO BCsiKOe CBOGOAHOE TeAO OMYCKaeTcsl B TePBYIO CEKYHAY
CBOEro HajeHuA, T. e. Ha 5 m. Ecau onycTuBimmch Ha 3TH 5 M, cHa-
PsAA OKaXeTCsl Haj YyPOBHEM 3:MAM POBHO HACTOABKO K€, HACKOABKO
H B Touke A, TO 3HAYHT OH AETHT NMapaAAeAbHO 3eMHOMN OBEPXHOCTH,
He MPHOAHKAACD H He YAAAAACD OT Hee. JTO M €CTb TO, YETO MbI Ke-
Aaem ao06uTbes. Ocraercs BbrumcAuts Anmb gaunny AB, T. e. nyTtp
CHapaja B OAHY CEKYHAY; PE3YADTAT H AACT HCKOMYIO CEKYHAHYIO CKO-
poctp sapa. Boruncaenne momer 6brth Bbmoaneno mo Teopeme Ilu-
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daropa. B npamoyroassom tpeyroabstitke ABO aurnz AO ectd
semuoii paauyc, pasubiii 6 371 000 x. Orpesok OC = A0, orpe-
3ok BC=15 m; caegoBareabno, OB =6 371 005 m.

Mo Teopeme ITugparopa mmeem:

Puc. 9. Bniuncae-
HHe CKOPOCTH sApa,
KOTOpOE ZOAKHO Bey-
HO KpPYXHTbLCA OKOAO
Beman.

6 371 005 =6 371 000" + AB>.

OTClO].la Y€ A€erko BDMMHCAHTD HCKOMYIO Be:
AHYHHY CKOQOCTH:

AB=7900 x.

Hraxk, ecan 6br nymxa moraa cooSmurn Ay
HaYaA>HYI0 CKOpocTb B 8 kM B cek., To mpH
OTCYTCTBMH  CONPOTHBAERHST aTMOCeEpbl, TaKoe
AZPO HHKOTJA He YIaro Gbl Ha 3eMAl0, a Bed-
HO Bpamaiocb 6bl BOKpyr Hee. [lponreras
8 kKamayro cekyHay 8 kM, oHo B Teuenue
1 4, 23 muH. ycnero 6bl OMMCATb IOAHBIH
KPYT M BO3BPAaTHAOCH 6bl B TOYKY HCXOJAa,
yTo6bl HauaTb HOBBIA Kpyr, B T. 4. IJTO 6bIA
6bI HACTOSIUMI CNYTHHK 3€MHOrO INapa, Hala
sropass AyHua, Goace 6Am3Kaas H Gcoree 6bicT-
pasi uyem mepBas. Ee «Mecau» paBHsACS 6bl
Bcero ToAbko 1 uacy 23 mumyram. Ona mua-
Aach 6br 8 17 pas 6brerpee, uem Awbas TOY-
Ka 3eMHOTO 3KBaTOPa, M €CAH Bbl BOTIOMHHTE
TO, YTO CKasardo O6bIAO Bbilre 06 OcAabAeHUH
TAMXKECTH BCACACTBHe ®Bpamenus eman (oM.
crp. 19), To Bam craHeT ewe sicHee, NOYEMY
AApO Halle He mMajaeT Ha emAo. Mol 3HaeMm,
4TO ecAM Obi 3eMHoii map Bpamaaca B 17 pas
GbIcTpee, TO TeAa Ha SKBATOpE ILEAHKOM IIO-
TepAAM Gbl CBOHt Bec, CKOPOCTb 2Ke HALIero
aapa — 8 ’m B cex. — xax pas B 17 pas 6oab-
Ile CKOPOCTH TOUEK 3EMHOTO BKBATOPA.

YenoBeueckoil TOPAOCTH AOAMHO ABCTHTD
CO3HaueHHe, HUTO Mbl HMeeM BO3MOMKHOCTbD —
npaBaa, AMIIb  TEOPETHYECKYIO — TIOJAPHTD

Bemae Marenbkoro, HO BCe 2Ke HacTosAulero cryTHuxa. [Ibiaxuii repoi
Mrorp-Bepuosa «[lyremecrsus na Ayuy», apruarepuct Macron, ne
6e3 OCHOBaHHA BOCKAHKHYA, YTO B CO3JaHHM MyLIEYHOTO AAPA YEAO-
BeK TIpOSBHA Bhicliylo crenenn morymecrsa: «Cozzas mymeunoe
AAPO, YEAOBEK COTBOPHA TOZ06Me HECYUIHXCA B IPOCTPaHCTBe Heec-
HBIX CBETHA, KOTOpble B CYIIHOCTH Te e sapa». Ele cnpaseanBee
3TO CpaBHeHHEe C HeGECHBIMH CBETHAAMH JAS TOTO AAPa, KOTOPOE
OTCHIAETCS B MHPOBOE IIPOCTPAHCTBO, JTO HOBOE HeGECHOE TeAo,



Npy CBOeH MHHHATIOPHOCTH, ByZeT He Xy»Ke BCeX OCTAAbHMbIX NOAUH-
uATbca Tpem sakonam Kenaepa, ympaBasioliuM HeGecHbiMM JBH:se-
uuamu. Hyxab Her, wTo myuleyHoe AP0 — IMPEAMET «3EMHOH»:
npuobpeTs KOCMHYECKY10
CKOPOCTb, OHO WpPeBpalIaeT-
c¢1 B Hacrosigee HeGecHoe
TeAO.

Hrak, coobmus nymeu-
HOMY SJAPY HadaAbHYIO CKO-
poctp 8 xuromerpoB B ce-
KYHAY, Mbl TIpeBpaulaeM ero
B MaAeHbKOoe HebGecHoe Te-
A0: KOTOpOoe, nobGeadB 3€M-
HOe TNPHTAMEHHe, Yike He
BO3BpAIAETCE Ha 3eMAl0.
Yro xe 6Gyaer, ecAH coob-
LIHTh AAPY elle OGOAbUIYIO
HaYaAbHYyI0 CkopocTb? B
HebecHOH MeXaHHKe JAOKa-
3bIBAETCA, YTO TIPH HadaAb-
HO¥ CEKYHAHOH CKOPOCTH
8 8,9, 10, xm szpo, ropn-
30HTaAbHO Bbi6pouleHHOE  Pme. 10. Hekyccrrennbiii cnyTh nk JeMan—
OyWKOH, OYyAeT ONMMChIBaTh OYWedHoe sAPO,

OKOAO 3eMAH He OKpy:x-
HOCTb, A JAAHNC — TeM 6oAec BHITAHYTHI, YeM 3HAYHTEAbHee
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Puc. It. Cyan6a agep, Bbi6pomeHabIx NywKoii ¢ BecbMa GOAbIIMMH CKOPOCTAMH.

HayaAbHast CKOPOCTb; WEHTP 3eMAH 3aHHMaeT OAMH 43 (OKYCOB
BTOr0 9AAHICA.

Koraa e mbr z0oBeseM HauarbHyi0 CKOPOCTD MPHOAH3HTEABHO
Ao 11 kM, aAAMDC MPEBPATHTCA yke B HE3AMKHYTYIO KPHBYIO, —



8 napaboay. Tounee rosopsi, on A0Akew ObIA 6bl IPEBPATHTHCR
B napaboAy, ecan 6bi 3emAs 6biAa €AWHCTBEHHBIM TEAOM, TIPHTSii€-
HHE€ KOTOPOr0 BAHAET Ha INYTb HallEro sAjgpa. MOPY‘ICC TIPHTSSKEHNE
Coanua Takzke AeHCTByeT Ha s4p0 M MellaeT €My yAaAMTbCA B Gec-
KOHeuHOCTh. Dpoliennoe ¢ ykasaHHOHW CKOPOCTbIO B HAalPAaBAEHHH ro-
ZoBoro ABumeHus 3emaH, aapo usberuer nazeHus na Corxue u 6y-
AeT BeuHO 06PAlUATLCA BOKPYT HEro, MOAOGHO 3eMHOMY WIApy M APY-
FHM IAaHeTaM. B acTPOHOMHYECKOM CMBICAE OHO TMOBBICHTCA. B pafire:
H3 CnyTHHKa 3eMAM mpeBpatutTca B cnyriuka CoaHnua, B caMocros-

Puc. 2. Kakne nytu Zoaxubi onucmiBaTh B myCcTOM NPOCTPEHCTBE TeAa, Gpo-
lieHHble ¢ 3eMAM TOPH3OHTAABHO CO CKOPOCTBIO CBhille 8 KHAOMETPOB B CeK

TEABHYIO mAaHeTy. YenoBeweckass TeXHMKa TIOZAPHT COAHEYHOH CH-
CTéMe HOBOTO MHHHaTlOPHOI‘O YA€HaA.

Pazu npocToTbl, Mbl HaYaAH C PacCMOTPEHHS TeAa, GPOILIEHHOTO
rnpnaom‘a)\bﬂo. B HC6€CHOﬁ MEXaHUKE JOKa3blBaeTCA OJHaKO, 4YTO
Te 2K€ BbIBOAbI cnpaBen)mex H AAS TE€AAQ, 6pome'lm0r0 oA )\lOﬁblM
YyrAOM K FOPHU30HTY, Jase OTBECHO, Kak azapo B pomane Kioas Bepna.
Bo Bcex cayuasx mpu gocTaTouHO# CKOPOCTH AAPO MOKHAAET 3eMAIO
HaBcerga H YHOCHTCA B MHPO'BOC “IIPOCTpa'HCTBO.

Bot xaxue uyzecHblc BO3MOMHOCTH OTKPbIBAaeT mepei HaMH Teo-
pus. Yro ke roBopHT ee HecroBopuMBasm cecTpa — mnpakTuka? B co-
CTOSIHHH AH COBPEMEHHAasi ApTHAAEPHA OCYLIECTBHTb 3TH BO3MOXK-
HOCTH ?

Ioka ewge ner. Cambie Moryune w3 HalMX TymieKk He B CHAAX CO-
O6INUTb CBOMM <CHapsjAaM TaKHX OrpoMHbiXx ckopoctred. Crapsaz



COBPEMEHHOH CBepX-AaAbHOGOHHONH MYWKU NOKHAAET KEPAO C HAUaAb~
Ho#f CKOPOCTBIO, AgocTHraiomeii okoro 174 km. DTo B cemb pas mez-
A€HHEE, YeM HY2KHO, 4TOObl 3aKHHYTb AP0 ¢ JeMAH Ha JyHy.
[Mepexos or 1% x 11 xak 6yaro He Tak yxe 3HauMTeAeH. | ex-
HMKa B IN0GEZHOM ILECTBHH CBOEM I[IPEOJOAEAA Topasfo GOAbIIYIO
AUCTAHIHIO, KOTJa 3aMEHHAAa JpPEeBHHE KAaTaNyAbTbl MOUIHBIMH OpY-
ZHAMH COBDEMEHHOH apTuAAepHH. PHMCKHEe AerHOHepbl HA3BaAH Obl
6€3yMILIEM BCAKOTO, KTO CKa3aA 6bl, YTO MX MOTOMKH 6yayT mepebpa-
cbIBaTb 5Zpa B TOHHY BecoM Ha paccrosuue 40 u Goree KuAOMETPOB.
Easa an game tKioap Bepn mor gymath, uTo uepes moaseka rep-
manubt 6yayr obcrpeausath Ilapux ¢ 120-kuromerposoro paccros-
HHA ... OHEPrus, BbIGpachlBaIOmIas CHapAA M3 KPYNHOTO OPYAHS,
B AECATKH MHAAHOHOB pa3 IPEBbIINAET JHEPTHIO YEAOBEKA, HEBO-
opyeHHOH pyKoH 6pocalomiero xaMeHb E.CAM MBI MOTAH Tak T'OAOBO-

Puc. i3. CsepxaarbHoe oOpyjue repMaHcKoil apTHAAEPHU
(1918r.). Bunsy — 16 aroiimosoe opyane 30 meTpos AAMHDL

KPY’KUTEADHO ZAAEKO TiPeB3OWTH CHAY MepBOGBLITHOIO AHKaps, TO He
ONMPOMETUYABO AM CTABHTb KAKHC-HHGYAb TPaHMUbI JaAbHeHlleMy po-
CTy MOTyllecTBa apTHAAepHitckoii Texunku? HekoTopnie crenmaaucTb
CUMTAIOT y#e M Temepb BO3ZMOMKHBIM JOCTUTHYTD B apTHAAEPHH
KocMHUeckHX ckopocTedl. «Ecam 6br, — mucaa ogmm us mccaegona-
Tereit 3aaTmocepuoro Aetanusa (Maxc Baave), — wmameacs mua-
AHAapAcp, KOTOPHIH B3sA Gbl Ha ce6Gst BCC PacXOAbl, To Mbl {HeMIbI)
MOTAH 6bl MOPYYHTb COOPYHEHHE NYWIKH AAsi ob6cTpera AyHbr Tem
HHKEHEPAM, KOTOPble TOCTPOMAH opyaue, obcrTpeAnBasmee [lapmzx
¢ 120-xuromeTpoBOro paccToSHMA».

Jocaano, KoHeuHo, 4To 3eMHAs TAKECTb TaK 3HAauUMTeAbHA. Ha
AyHe nanpsukeHue TszecTH BecTepo cAaGee, WeM Ha 3eMAe, H CO-
BePIICHHO OTCYTCTBYET aTMocdepa, CAYKAINAs CePbCAHBIM TPEMsT-
CTBHEM TIOAETY SIIpa, TIO3TOMY TaM JAAS TPEBPAIIEHHS AApa B CHYTHHK
MouTH AocTaTouda 6biAa 6bI 0ZHA M3 TEX AAAbHOGOHHBIX NyINEK, KOTO-
PBIMH HaIlla TEXHHKA y2Ke pacroAaraeT B AaHHbl MoMenT (Hyxkna Ha-
dyaabHaa ckopoctb 1,7 kmromerpa B cexkyway). A mHa cnyTHHKe

3 MCMHAQHCTHNE nyTemecTenA. 33



Mapca — na xpoweusnom Moboce — Moxt0 TPOCTO GPOCUTL KameHb
PYKOH, uTOOBI OH HHKOTAa y:ke He ynaa obpaTHo.

Ouganaxo, Mbt xmBem me na @oboce m He Ha Ayne, a Ha
3emae. Ham Heo6x0a1M0 103TOMY AOGHBATBCA CeKYHAHOH CKOPOCTH
okonro 13—17 km, uToObl MMeTb BO3MOKHOCTD i€ PEKHIbIBATD TyLIEY-
Hble sApa Ha HHble mnAaHeTbl. JlOCTHIHEM AM MbI 3TOTO Koraa-
Eu6yab?

Vil ua NYWKH HA NYHY.

NMpaxkTruka.

Hrak, MOXHO AM HaZeATbCS Ha TO, YTO APTHAAEPHA KOIAa-HHOYA>
OCYIECTBHUT CMeABIH 3aMbiceA YAeHOB |lyweunoro way6a, moacka-
3auublil uM QanTasueit Koas Bepua?

Her, — u BoT nouemy.

Hetpyano coobpasurs, uto rasbl, ofpasyioliHecs TpPd B3pbiBe
0pYAUMHOTO CHApsZa, MOTYT <COOGIIHTb BbITAAKHBAEeMOMY CHapsiAy
CKOPOCTb, HUKAaK He OOAbLIYI TOH, Kakol OHH ob6Arajaror cami.
JHepruI0 ABMKEHHS rasbl 9TH YEpMalOT H3 3amaca XHMHYECKOH Hep-
ruM 3apsiga. 3Has, 3TO, MOKHO BBIYHCAHTD TY IPEAEABHYIO CKOPOCTD,
KAKYI0 JaHHOe B3DbIBUATCE BEILECTBO CNOCOGHO COOGLIATD apTUA-
AcpHiickoMy cHapsaay. YepHblil mopox, Hanmpumep, BbIAEASIET MPH Cro-
panun 685 GoAbwIMX KaAOpHH Ha KHAOMpaMM cBoell maccol, B eau-
HMILIAX MEXaHHYECKOH DHEPTHH 9TO COOTBETCTByeT —— cuutas mo 427
kuarorpammomerpos Ha karopuio — 290 000 xurorpammomerpos.
Tak kak xusas CHAZ KHAOTPAMMA EEILECTBA, ABHAYILErOCS €O CKO-

=

OCTbIO ¥, paBHa ‘20 KHAOCTPAaMMOMET OB, TO HMEEM YypaBHEHHE!:

29 000 = -

= 25>
otkyaa v:==2400 m e cexynay. 3uauur, HaHGOAbUIAS CKOPOCTD, Ka-
KYIO YepHbIii mopox crocobeH coobwuTs cHapsay, — 2400 m B cek.,

H HHKaKHe yCOBepIICICTBOBAHMS OTHECTPEADHOrOD OPYHUsA e TIpe-
B30HAYT 3TOro MpeAeAa.

M3 Bcex m3eecTHDIX Hav B3PbIBYATLIX BelIeCTB HaHGOAbMME 3a-
nac smeprun 3axatouaer mutporauuepun: 1580 Goabminx karopuii
ya kuArorpamm (XHpoKcHAHMH, oTnpaBuBwinid Ha Ayny repoes fhioas
Bepua, passusaer npu Bspbise Bcero 1100 xaropuit). B mepemoze
Ha MeXaHuueckyio sHepruio moayuum 670 000 kurorpammomerpos,
a U3 ypaBHEHHs

670000 =

Sl%
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y3HaeM COOTBETCTBYIOWLYIO TIPEAEADHYIO CKOPOCTH cHapsiaa: 3660
B cex. Kak Buaure, ato ewe Aarexo ot tex 11—17 xm B cexynay,
KaKMe HYXCHbl ZASL BBICTPEAA B MHPOBOE NPOCTPAHCTEO,

Ho ecan aAs coobuieHust apTHAAEPHUCKOMY CHAPAAY KOCMHUECKOi
CKOPOCTH He TOASTCA COBPEMEHHble B3PbIBYAThble BEIUECTBa, TO HEAb3HA
AH HaZesATbCA Ha TO, YTO XHMHS cHabAUT Hac korza-uHbyap GoAze
MOILIHBIMH B3pbiBuaTbiMH cocTaBamn? OHako XHMHKH JaloT Ha
3TOT CHeT Maro obHazexuBarommue ceefenns. «Heabssa xaatp 3ma-
YHTEADHOTO YCIeXa B H306PETEHHH CHADHDIX B3PBIBYATHIX BEIIECTD.
Hawu B3pbiByaThie BelecTBa M 6€3 TOro JArT OYCHb MHOTO TEIAA
¥ IPABOASAT K OUYeH> BBICOKHM TEMIlepaTypaM ... 1 PyAHO HAZEATbCA.
yTo6bl XHMHYECKHMH CTIOCOGaMH MOkHO 6bIAO BBIHTH AaAeKko 3a mpe-
JeAbl ITHX TemiepaTyp. |akuM 00pa3oM HeAb3S PacCUHTBIBATD
M306peCTH B3pbIBUATbie BeIECTBAa, KOTOPble JAABaAH Obl MHOIO
6oabuie pabotbl, uem coBpemernbie» (E. Ll u aoB. «IIpemernr cuant
B3PbIBYATBIX BELIECTB») .

Kak Buaum, mymka, saps:aemas B3pbIBYATBIMH COCTaBaMH, CO-
BeplIEHHO HENMPHIOAHA AAsA O6CTPEAd MHPOBOTO MPOCTPAHCTBA M Ha-
Bcerfa octanercs takodl. Ho, 6bITb MOkeT, 9To 6yAeT OCYNIECTBASHO
Koraa-HU6yAb TIylIKaMH SAKTPOMATHHTHDBIMH, CAYXH 06 H306peTeHHu
KOTOPbIX IPOHHKAAM B Nle4aTb? 3Jech Mbl BCTymaem B 0GAACTb He-
H3BECTHOTO .

Byaem ontumucTamu M CTaHeM HaZesATbCHA, YTO DTO HEH3BECTHOE
CYAHT YCMeX M TIOMOMKET AIOASM CO BpeMeHeM NepebpoCHTh cHapaz
#a Ayny. Ecan 6br monpoc cocTosiA ToAbko B 3TOM, €cAM 6bl Mbl
HCKaAM crocofa YCTaHOBHTb Me:KAy NAaHETaMu CBOEro poja Hebec-
HYIO ITIOMTY, OTIPABASITb B AaACKHE MHPDbE [HOCBIAKH AAS 'HEBEAOMbDIX
aApecaBOTB, TO 3azada pelWlaAacs> Obl IAEKTPOMATHHTHOH TyIIKOH
BIIOAHE YZOBAETBOPUTEADHO.

Ho Bbr 3a6oraanch noka ToAbKO o sApe, O TOM, UTOGBI OHO MOAS-
TeAO JOCTATOMHO GbICTPO M AocTurao cBoeil weau. [laymaem Ttemepn
M 0 TOM, YTO 6yJeT NMPOUCX0AUTb B HY T p u AApa. Beap aapo naime—
He MPOCTOH APTHAAEPHHCKMH CHapAA; 3TO CBOHFO POJAA BAarOH, B KO-
TOPOM HAXOAATCA KHMBble cywecTBa. Kakas yuacTp omuzaet ux npu
noAere?

3zaecp, a BOBce He B CaMOH MbICAM MEPEKHHYTb A4po Ha AyHy,
Kpoercst caaboe mecTo 3amanuuBoro mpoekta (Rioas Bepna.

He6bisaroe nyTemecTsue g0A2kHO 66100 MPOATH AAS MACCAMMPIB
tKiorn-eBpuosa sapa gareko He Tak GAAroNoOAyYHO, KAK OMHCAA0
8 pomane. He Zymaiite Bripouem, uro omackocTh rpo3ut mm Bo Bpem:
nytemecrsus ot 3eMAn go Ayun.. Huuyts! Ecan 661 maccamupam
YAAAOCh OCTATbCA KUBLIMH K MOMEHTY, KOIJla OHH TIOKHHYT KaHAA
NYUIKH, TO B JaAbHeHIeM TIyTE€LIeCTBHA WM Hedero 6biro Gbl yae
onacatscsi. B okeane BceaeHHOH HeT M 6ypb, HH BOAH, HH KAYKH.
Bgrpeua ¢ meteopom BecbMa Mano BeposiTHa; TOT BTOPOH CHyTHMK
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3emAn, KoTOpbil ejgBa He merpaauA nyTo cuapsaay (Kioas Bepna
B JCHCTBHTEADHOCTH He CYUIECTBYeT. A OrpoOMHAasi CKOPOCTb, C KOTO-
poli maccaxkppbl AeTeAM 6bl B MHPOBOM TIPOCTPAHCTBe BMeCTe C HX
BaroHoM, Obira 6bt CTOAD ke Ge3BpejHa JAs HHX, Kak .GesBpesHa
AAS Hac, obuTaTeredt 3eMAH, Ta cekyHaHaa ckopoctb B 30 kmM, ¢ xa-
koit Mbl muumcst Boxpyr Coanua.

Onacubiit Moment aAas fHoab-Beprobix nyTemectsennnkor npea-
CTaBASIOT Te COTble JAOAH CEKYHADbI, B TeuYeHHe KOTOPDbIX SAPO-BAroH
GyZeT ABMraTbCs B KaHaAe caMOit NywKx. B 3TOT HHYTOKHO MaAblH
NPOMEXKYTOA BPEeMeHd CKOPOCTb ABHMKEHHA NAcCamUPOB AOAXKHA He-
HMOBepHO Bo3pacTh: oT HyAs 20 16 km. ™ I'epou pomana 6pian BnoaHe
NpaBbl, yTBEPAAas, YTO MOMEHT, KOTAA HAPO MOAETUT, 6yAeT CTOADb-
Ae OMaceH JAAS HHUX, KaK €CAH Obl OHH HaXOAHAHMCb HE BHYTPH AApa,
a npamo meped HuM. [ eHCTBUTEASHO, B MOMEHT BBICTPEAA HHMKHASR
naomaaka (MOA) KalOThl AOAMHa YAAPUTD MACCarKHPOB € TakoH ke
CHAOH, ¢ KakoH o6pyIHAOCH Gbl yApO Ha Aloboe Tero, Haxojsuleecs
snepean ero. Harnpacno maccamupbr Boobpazkaan, uTo OTAeAaroTCs
AHIIb CHABHBIMH TPHAWBAMH KPOBH K FOAOBE.

Jero mHemsmepumo cepbesnee. [lponssesem mecroxHblil pacuer.
B xanare mymxn sgpo ABHMKETCS YCKOPEHHO, — CKOPOCTb €TO yBe-
AMUHBAETCA MO NOCTOSHHBIM HAloOpoOM ra3oB, obpasylolluXcs pH
B3pblBe; B TEYCHHE HHYTOMNHOH ZOAH CEKYHAbBI OHA BO3PACTET OT
uyas a0 16 km. Kak xe BeAHKO «ycKopemHe» DTOrO ABMKEHMS, T. €.
Ha KaKylo BEAHUMHY HapacTaeT 3JeCb CKOPOCTb B TeUeHHE MOAHOM
cexynapl? Hyxabr ner, uTo ABMKEHMe AAMTCA AKIIbL MAAYIO ZOAI0
CCKYHADbI: PAaCuYCT MOMHO BEeCTH Ha HeAble cekyraor. OxaabiBaercs, "
YTO CEKYHAHOE «yCKOPSHHE» SApa, CKOAb3AILETO B KaHaAe OpPYAHS,

BbipamaeTca orpomubim uncaom — 6040 km.  Jrs cpaBHenus Ha-
TIOMHIO, YTO CeKyHAHOE YCKOPEHHe TPOTaloIUerocsi KypbepCcKOro MHo-
e3sa — He OoAee OZHOTO MeETPA.

Bce 3uauenne storo uucaa — 640 kM B cek. — Mbl HOCTHIHEM

AMIIb TOTAA, KOrAa CPABHHUM €r0 C YCKOPEHHEM TIAZAloulero TeAa Ha
3eMHOH TIOBPXHOCTH, YCKOPEHHEM, COCTABASIOUIUM BCETO OKOAO
10 m, 1. e. B 64 000 pa3s menbuie. Dro 3HAUHT, YTO B MOMEHT Bbi-
cTpeAa KamaAblil npeMeT BHYTPH CHAPAAQ fIPUAABAHBAACA 6bl KO AHY
aapa c curoii, koropas B 64 000 pas Goree Beca camoro npea-
mera. [laccaxuppl mouyBcTBOBaAM Gbi, YTO BHE3AMHO CAEAAAHCOH B Ae-
CATKH ThicAd pas tameree. Lnaunap mucrepa Bap6ukena ogun se-
cur 6br gecarok toun. [IpaBga, 310 aamroch Gbr scero 40-10 aoawo
CEKYHJDbl, HO MOGHO HE COMHERATHCSH, Y4TO Ti0J AHCTBHEM TAKOH KO-
AOCCAABHOH TsecTH Ao GblAH Gbl 6yxkBaAbHO pacnAtougeHbl. Dec-
CHAbHDL BCe Mepbl, IpHHATbIC reposimu Rioas Bepha aas ocaabirenus

* tHioap Bepn Boibpar 3as sapa Takyio CKOPOCTb B pacHeTe NPEOAOAETb He
TOABKO CHAY THKECTH, HO M CONPOTHBAEHME aTMOC(hEpHI.
** Cwm. pacueTsl B KOHUe KHHTH, B oTaere [lpHaomennii, ctp. 145—146.



CHAB! Yaapa: NpyXuHHble 6ydepa M ABoitHoe aHo ¢ Boaoil. [lpozoa-
JUTEADHOCTb YAapa OT 3TOTro, NMpPaBAa, PaCTATHBAEICH, M, CACAOBa-
TeAbHO, GbICTPOTA HapacTaHHA ckopocTh ymenbmaercs. Ho mpu Tex
OFPOMHBIX BEAMYHHAX, C KOTOPbIMH TIPHXOZUTCH HMETb 3JeCh JEAO,
BBINOAA MOAYYAeTCA HHYTOMSHAN: CHAQ, MPHAABAMBAIOLLAS I1acCaH-
POB K TIOAY, YMEHbIUAETCA Ha KaKylo-HUEYAb COTYIO AOAI0, He GOAee.

€T AM CpPeACTB M36ErHyT> NPH B3PblBe POKOBOH GbICTPOTHI Ha-
pacTaHHs CKopocTH? *

ITOro MOXKHO 6bIAO Gbl JOCOTHTHYTb BECbMa 3HAYMTEABHBIM YAAH-
HeHWeM KaHaAa mymkH. Aeruo y6eautbcs BbrumcaenweM (cm. [lpu-
AOKEHHA), YTO €CAM, MAmPUMpP, Mbl XOTHM HMETb «HCKYCTBEH-
HYIO» TAMECTb BHYTPH SApa B MOMEHT BbICTPEAQ PaBHOIO OOIKHOBEH-
HOH TSKE€CTH Ha 3€MHOM luape, HaM HYKHO H3TOTOBMTb MYIIKY AAH-
1ol0 — Hu Maro, v mHoro — B 6000 xuromerpos. lroab-Bepnosa
KoAyMOunaga ZoAxHa 6Gbiaa 6bl MPOCTHPATBCA B FAY6> 3eMHOTO IIapa
IIOYTH O CaMOTO ULEHTPA, YTOObl TNMaccakuPbi GbIAH H3GABAEHBI OT
BCKAXYM HENPHATHOCTEH: OHM MOYYBCTEOBAAH 6bl, YTO CTAAM TOAbKO
BJABOE TsKeAee.

Hazo samerntn, uTo ueroBeueckuit opraHMsM B TeueHHE BecbMa
KPATKOTO IIpOMEKYTKa BpeMeHH 6€3 BpeAa I€PEHOCHT yBeAMHYeHHe
cOBCTBEHHON TAKCTH B HeckoAbko pas. Korga Mbl ckaTbiBaeMcsi ¢ Ae-
ASTHOM TOPBI BHH3 H 37€Cb GbICTPO MEHAEM HATlpaBAeHHE CBOETO ABHU-
#eHHSA, TO B 3TOT TPAaTKMH MHUr BeC Haml yBeauwunBaercs pas B 10
(T. e. TAeO Hame B AECATOX pPa3 CHAbHEe OGBIYHOTO MPHKHMAETC,
K caraskam)a.a.a. «VHe u3BecTen cayuail, — coo6IIaeT TePMAHCKHH
HccAeaoBaTeAb npobaembr 3ee3gonrasanus npod. I' Obep, — korza
NOKAPHBIH CNPLITHYA < 25 MeTpoBOH BBICOTHI 1 yIHaA B AexKaueM TO-
AOZCHHH Ha HaTAHYTYIO NPOCTbIHIO, BAABHB €€ Ha LIEAbIH MeTp, H TOT
TIPDIZKOK HE UMEA AAS HETO HMUKAKUX BPEAHDBIX MOCACACTBHE. YcKope-
HHe, KOTOpOe OH HCNbITaA Bo BpMA yaapa, aoctabiiro 240 m B ce-
xkyuay (8 24 pasa 6oAblie HOPMaAbHOIG YCKOPEHHUA TaxecTH) ». Fcau
Aaxe JOMYCTHTb, YTO YEAOBEK MOXeT GE3BpeAHO NEPEHOCHTb B Te-
yeHue KopoTkoro Bpemenn 20-kpaTHoe yBeAMUeHHe CBOEro Beca, TO
A5l oTnpaBAeHHs Atozeil Ha AyHy aocraTouno 6yAeT OTAMTb NMyWIKY
g 300 kM arnnoro. OgHako M 3TO MAAO YTEMIMTEAHO, NOTOMY 4YTO
ro06HOe COOPYHEHNe ACKHT 3a TPEAeAAMH TXHHYECKOH JOCTHRKM-
wmoctu. He rosopio yxe o Tom, uTo useepramoumas cura TakoH He-
MOMEPHO AAMHHON IIYWIKH AOAKHA IHAYUTEABHO YMCHbIIHTbHCA BCAeA-
creue Tpenna aapa & 300-kurpmerpoBow xanare opyaus.

Musuka ykasbisaeT M Ha Apyroe cpeACTBO CAABMTb CHAY yaapa.
Camyio xpynkyio Bellib MOKHO y6epeub OT TIOAOMKH IIpH COTPACEHHH,
TIOrPY3HB €€ B 2KHAKOCTb PABHOTO YZEABHOTO Beca, |aK, €CAH 3aKAIO-

* B cywnoctu ato OrpOMHOE YCKOPEHHC €CTb AHWIb APYroe Ha3BaHHe AASA
TOTO, YTO Mbl HMEHYeM COTpsiCEHMeM IIpH yZAape sAApa O NPensTCTBHE.
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YHTb XPYNKUH NpeAMET B COCYA C KHAKOCTbIO TaKOH e MAOTHOCTH
H repMeTHYeCKH 3aKYIOPUTDH €ro, TO NMOZOGHBIA COCYZ MOKHO POHATh
C BbICOTBI H BOOOLle IMOABEPTaTb CHADHEHIIMM COTPACEHUSAM, NPH
YCAOBHH, pasyMeETCs, YTO COCYA OCTaeTCs UeA, H XPYNKHH TepAMeT
OT TOAYKOB, MOYTH He cTpajaeT. MpblcAb 3Ta BmepBble BbiCKa3zaHa

K. 9. Uuorkosckum. «Masectno, — mumer o, — uTo Bce craboe,
HEXKHO YCTPOEHHOE — 3apOALINIH, — IPHPOAA MOMEIAeT B MKHA-
KOCTH MAM OKDYZKae€T MMH ... Bo3bMuTe CTakaH C BOAOIO, KypHHOE

saiino u coab. SHuo moAoxkuTe B BOAY, a COAb NOACHINANTE B CTaKaH
0 TEX TOp, TOKa ANLO He HAYHET TIOAHHMATDCS €O /JAHA K IIOBEPX-
HOCTH Boabl. loraa mpu6aBbTe HEMHOrO BOAbI, YTOGbl AHWO Haxo-
AMAOCH B PAaBHOBECHH BO BCAKOM MeCTe COCYAa, T. €. 4TOGbr OHO,
Oyayyu Ha cpeAHel BbICOTE, He TIOZHHMAAOCD KBEPXY W He OIYCKa-
AGCh Ha ZHO. 1elepb yaapbTe CMEAO CTaKaHoM 06 TIOA HacTOAbKO
CHASHO, HACKOABKO MO3BOASIET KPENOCTb CTKAQ, — M OT 3TOro sHiio
B CTaKaHe He LIeAOXHeTCH. Bes Boabl A0, KOMEYHO, M TIPH CaMBIX
cAabblx yaapax MOMEHTaAbHO pacKaAbmBaerca., OmbiTer 3TH  onu-
canbl MHOIO B Tpyaax Mockosckoro obiectBa AtoGuTeAeil ecTecTBO-
~nanus 3a 1891 r.»

He creayer aymarb, oanako, uTo Mbl MorAn 6bi MO3TOMY OCYlile-
CTEMTb CMEAYIO 3aTelo Broab-BepHoBbIX apTHAAEpHCTOB, ecAM 6bl Ha-
MOAHHAM BHYTPEHHOCTb $Jpa COAEHOH BOAOU CpeiHeH NMAOTHOCTH 4e-
AOBEUECKOT'O TEAd, U B 3Ty CPEAY HOTPY3HAHM IIaCCarKHPOR, OAETLIX
B BOJOAA3Hble KOCTIOMDI, € 3aMacoOM BO30AyXa; a TOCAE BBICTPAA,
KOTrAa HapacTaHHe CKOPOCTH TIPEKPATHTCA U TIAcCarkMpbl MPUOOGPETYT
CKOPOCTb $APA, OHH MOTAHM Obl Yy:Ke BBINYCTHTb BOAY M YCTPOHTbCH
B KaioTe, He ONacascb HENPHATHBIX HeoxKMAaHHOCTed. Takas MbicAb
ompnGoYHa, HOTOMY YTO TEAA KHUBbIX CYUIECTB HMEIOT HEOAHOPOAHOE
CTpOeHHE: OHH COCTOAT W3 YacTed pPa3AHYHOrO YAEABHOTO Beca
(XOCTH, MYCKYABI M T. I.), a OKPY2XHTb KaKAYI0 OTACABHYIO YacT>
RHAKOCTBIO COOTEETCTBYIOLIEH IIAOTHOCTH HEBO3MOXKHO. B uacTHoCTH
HEBO3MOKHO OrPAZUTb OT COTPACCHHS MO3T, 3aKAIOUEHHDbIH B Yepenl-
Hoit kopobke. Memxay TeM, Kak mOKa3aAM ONbITHI, MMEHHO ITOT
opral Bcero 6oAee YYBCTBHTEAEH K PE3KHM H3MEHCHHAM CKOPOCTH
(Mo3r CHADHO TIpHZABAMBASTCS TOrZa X BHYTPEHHHMM CTAaHKaM dYe-
perna).

Hrax, Bor xakue 3aTPYANHEHHA HYKHO GLIA0 6bi TpeoaoAeTD,
4TOObl OCYUIECTBHTb B A€HCTBHTEADHOCTH 3aMaHUHBDbIH nPOeKT Kroan
Bepna:

1) anAYMaTb €I0CO6 MeTATD CHAPAALI €O CKOPOCTBIO, BCEMEPHO
GoAblIeH, YeM HayaAbHast CKOPOCTS GbICTPEHIIMX COBPEMEHHBIX AAeP.

2) Coopyauts nymky aaunoro xuromerpos B 300.

3) Ilomecturp mywky Tak, uTo6bl e€PAOG €e BLICTYNAAO /33 Ipe-
AeAbl 3eMHOH aTMoc(epbl, U3GETHYB 3THM COTPOTHBACHHS BO3]yXa.

A B pesyrpraTe — OTHpaBHTbCS B HebecHOe CTPAaHCTBOBaHHe 6e3



MaAeiimell HaZlexKAb BEPHYTbCS He TOABKO KHBBIM, HO Aazieé W MEPT-
EbIM: Beab TOABKO CUACTAMBAS CAYYaHHOCTb TMOMOTAA TCPOSAM pPOMaHa
po3BpaTuTbesa Ha 3emaro, Kioab-Beproro siapo — cnapaa ne ynpa-
BASIEMBIH, YTOGBI ATy €My HOBOE HaTIpaBAE€HHE, HAZO 3aPAAUTD UM
nYWKy. A rae B3ATb MyWKY B MHPOBOM NPOCTPaHCTBe MAH Ha ApY-
ro#l IAaHeTe?

Hegoabro Bcnomunaercs ray6okoe uspeuenue Ilackarn: «Hukro
He CTPaHCTBOBaA Gbl TMO CBETY, ecAM Gbl He HagesACs KorAa-HuGyap
paccKasaTb APYFHM O TOM, 4TO BHAEA» ... Ho nmenno sTolt Hagemant
nymxa Kioas Bepna nam ne ocraBaser.

VIl). K zBespam mua pakere.

TNocare paga pasouapoBanmii -Mbl TOAXOAHM, HAKOHEL, K €AHHCTBEH-
HOMY, JACHCTBHTEABHO OCYLIECTBUMOMY IIPOEKTY MEXNAAHETHDIX TY-
rewecruit. IlyTb 3ToT ykasan 6bIA BIepBble PYCCKUM  yueHbIM
K.3. Uuoaxosxum (8 1903 r.) u crout B cTOpoHe OT BCex
(paHTACTHYECKHX 3aMbICAOB, PaCCMOTPEHHDBIX paHee. 3aech nepes HAMpM
ye He (aHTa3HsA POMaHHCTa, He WPOCTo AOGOTIBITHAS 3aZaya H3
o6AacTH He6ecHOM MeXaHMKH, a TAY60KO TPOAYM3HHbIH MeXaHHUeCKHH
NPUHUKI, PEAAbHbIM MYTb K OCYLIECTBAEHHIO 3aaTMQ@C(EPHDbIX MOAETOB

B YIPaBAsIEMOM CHapsile — 3BEAOAETE.
Huuto ne Momer 6biTo mpoure TOH MBICAH, KOTOpas TIOAONeHA
£ OCHOBY 3TOro TIPOEKTa — JABHUIrATbCs, YNPABASATb, B NMyCTOM IIPO-

crapHcTBe 6e3 onopnl. Ha mepBbix ypoxax (A3HKH 3HAKOMHMCA MbI
C 3aKOHOM «JeHCTBHSA H IIPOTHBOAEUCTBHS», HMIAUC Ha3biBacMbIM
«TpeTbuM 3akoHoM HoloTona»: cura aeficTBHA BCEraa BLI3bIBACT
PaBHYIO €il OHAY NPOTHBOAEHCTBHA. JTa-TO NMOCAEAHssSI CHAA M TIOMO-
AXKET HaM yMuaTbcs B 6e3aubr Muposiauusa. CHAa MpOTHROZeRCTBHA
IPOABASETCA HA KamAOM 1IAry, — ObITb MOKET HMSIHO IIOTCMY Mbl
H He OTAaeM cebe SCHODO OTYTA B ee CYULECTBOBAHWH; HYXKHbI 0CO-
6ble 06CTOATEABCTRBA, YTOObI 3aCTABHTb MbICAb OCTAHOBHTbLCA Ha Heil,

Koraa Bbl cTpersiere u3 pyxbs, BbI YYBCTBYETe €r'0 «OTAaqy»:
JABAGHH B3PbIBHbIX Ta30B OTOGpPacbIBAeT TMYAI0 B OAHV CTOpOHY H
C PaBHOIO CHAOIO OTTaAKMBaeT pyxbe B 06paTHylo cTopony. Fcau
Gbl pyKbe BECHAO CTOADKO K€, CKOABKO M TYAS, NPHKAAL VAApAA bl
CTPEAAIOLLET0 C TAKUM k€ HATHCKOM, C KaKMM yZJapsieT NMyAs, BbIOy-
lueHHasi B ynmop; Ka:KAbIH cTpeAoK 6biA 6p1 Toraa camoy6uiineir. Ho
pyabe 3HAUHTEAZHO THAMXKEAee TIYAM, U 'BO CTOAbKO € Pa3 QCAa-
GAsieTcsi JeHCTBHe €ro Bo3BpaTHoro yzapa. Haao Bcerga nomuutn,
uto EoOGIle AeHCTBHe CHABI Ha TEAO 3aBHCHT OT MAaccbl DTOTO TeAa:
DAHA M Ta e CHAA COOBLIAET IPYSHOMY TEAY MEHbIUYIO CKOPOCTD, UYeM
AerkoMy (COOOTBETCTBeHHO O6PATHOMY OTHOWIEHHIO MX Macc). Sa-
KOH «paBeHCTBa JeHCTBUS U IPOTHBOAEHCTBHA» He CAEAYET IOHHMAaTb
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6yKBaAbHO: €aMo aeﬁCTEH € IOYTH HHUKOFJa He PABHO MPOTHBO-
AefiCTBUIO, PABHbI AHUIb JEHCTBYOLIME TPH BTOM CH A bl, MOIYILIHeE
EbI3BaTh BeCbMa Pa3AHYHbIC PE3yAbTATDI.

Ha6arozas nazenue a6Ar0ka Ha 3emalo, He aymaiire, yTo 3eMHOH
ap OCTAa€TCs HENOABHIKEH, HapYyLIas 3aKOH MPOTHBOJAeicTBHsA. [lpu-
TAAKEHHE M 3JeCb B3aHMHOE; €CAH CHAA JeHCTBUA
3eMAH Ha A6AOKO BbI3bIBAET TOYHO TAKYIO 2Ke CHAY
nporusoaeiicteusa. 6roxo u emas 6Gyksaabo
nagawT APYr Ha JAPYTra, BAEKOMble paB-
HbIMH CHAAMH; HO TaK KaK Macca 3eMHOro mapa
Jen3MepuMo 6GoAbmie Macchl s6AOKa, TO CKOPOCTb
nageHusi 3eMAM UEH3MEPHMO MeHblle CKOPOCTH
nagenus s6aoka. [loxa s6roko mnagaer < AepeBa
Ha 3eMAl0, Halla TAaHeTa  TepeMelNaeTcs Ha-
pcrpedy s0AOKY elBa Ha OJHY CTO-TPHAAHOHHYIO
zoato cantumerpa. [lpakrnueckn 3Bemas ocraer-
csi HeNOJBHXKHOW, M 3aMeyacTCHd AHIUb JABH:KeHHe
abAOKa.

STOT-TO 3aKOH, BepBble MNPOBO3IAALIEHHDBIA
peankum HbioToHoM, oTkpriBaeT mepea mamu
BO3MOZKHOCTb. CBOOOAHO JABHTaTbCA, HH Ha YTO He
onupascb. [lepememaTbcst, Hu OT uero He oTTaA-
KMBasfAcCb, OJHHMH AHLIb BHYTPEHHHMH CHAAMH -—
He BBYYHT AM 3TO TaK, KaK MNOAHATHE CaMOTO
cebs  3a BOAOCHI, 10 AHEKJAOTHYECKOMY Cnocoby
6apona Mionxraysena? Ho cxoacrse — wuncro
puemnee. [lo cymectBy pasuuma 3zech orpom-
Hasg, M HAaCKOAbKO O6eClOAE3HO TOAHHMATb cebs
3a BOAOCBHI, HACTOABKO JACHCTBHTEAEH CTOCO6 ABH-
Puc. 14 Yse- eHusa To npuxuuny orzauu. [lpuposa aasmo ymxe
ceAMTeAbHARA pa-  OCYUIECTBHAA Takoe HepeMeuleHHe JAS MHOTHX
kera ¢ UBeTHBIMM  nepppix  cymiecTs. KapakaTnua HabGupaer Boay B
3“3“"“"’:0(:(;::; xkabepHyl0 TOAOCTb M 3aTeM 3HEPNHYHO BbHIGpa-
g:::mmoroor. CbIBAET CTPYIO BOJABI uepe3 ocobGYyI0 BOPOHKY Bile-
HA B TOAOBHOH  pcAM TeAa; BOJa YCTPEMASACTCA BIiepel, a TeAo
4acTH PaKeTbl). KapaKaTHIbI TIOAy4YaeT o6paTHbIH TOAYOK, oT6pa-

bIBAIOIIHH ee Ha3aj; HaNpaBAsisg TPyOKy BOPOHKH

860K MAW BHM3. KHUBOTHOE MOMET TaKUM CBoeE-
o6pasupiM CrMoco6oM ABHraTbCA B Ao6om HanpasAenuyn. [logoGubim
e 06pa30OM TEPEMEIAlOT CBOE TEAO MEAY3bI, CAAbIIbI, AMUIIKH CTpe-
KO3 M MHOrHe ApyrHe oOUTATEAH BOA. [loabsyerca atum npuemom u
yeAoBeueCKas TEXHHKA: BpalleHHe BOASAHBIX M TaK HasblBaeMbIX peak-
11HOHHbIX TAPOBLIX TYPOHH TOXKE OCHOBAHO HA 3aKOHE TIPOTHBOAEHCTBH .
" Hurae, oanako, HHTepeCYIOLIUH HaC CHOCO6 IepeMeILeHHsT HE NIPO-
aBAsiercd TAK HArAsdHO, KaK IIPH HOAeTe OOBIKHOBEHHOH paKerhl.
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CkoAbko pa3 AOGOBaAHCH Bbl ee 5(PMPEKTHBIM B3AETOM, — HO NPHXO-
AMAO AM BaM B TOAOBY, YTO Bbl BHAHTE Nepel, cOOOH yMeHblIeHHOE
noao6ue By AylIero Mek3Be3JHOTO AuPHAKAGAL? A mexay Tem eme
rennaAbHbIN |aycc npeapexan paxere B 6YAyIeM BEAHKOe 3HAUCHHE,
foAee BaxkHOE, UeM OTKPbITHe AMEPUKH ...

OTyero paxera B3A€TaeT BBEPX IPH FOPEHHH HANOAHSIOLIErO €e
nopoxa? Jaxe cpeam Aroaeit HaAyKH NMPUXOAHTCS HEPEAKO CABIIATD,
6yaTO paKeTa AE€TUT BBepX MOTOMY, YTO ra3aMH, KOTOpble BBITEKAIOT
H3 He€ IIpH IOPEHHH TOopPOXa, OHA «OTTAAKHBAETCA OT BO3ZyXa». Ha
CaMOM :Ke JZleA€ BO3AYX He TOAbKO He 0OyCAOBAHMBaeT ABHKeHHUS pa-
REThbl, HO ZaKe MelIlaeT €My: B 6e3B0O3AYyLIHOM NPOCTPAHCTBE pa-
KeTa JOAXKHA AeTeTb GbicTpee, 4eM B aTMocepe. HeTunnas mpuunna
JBH2KEHHS paKeTb! COCTOHT B TOM, - ~ )
YTO KOTZAa IIOPOXOBble Ta3bl CTpPe- (

MHTEAbDHO BbITEKalOT U3 Hee BHH3, 1

caMa TpPyO6Ka paKeThl, 10 3aKOHY
IPOTHBOAEHCTBHA, OTTAAKHBAETCS
sBepX. Becbma marasano o6msc-
HEeHbl MeXaHHYEeCKHe YCAOBHA Ta-
KOro MOAETa B TPeJCMEPTHOH 3a-
IIHCKE€ HU3BECTHOIO  PEBOAIOLHO-~ 1

nepa-meppomaprosa Kmubarsum- \____ Y J L 07

ya, 0 KOTOpOM Yy Hac eme Oyger !'ll
peup. On mucanr: /h‘

«[Ipeacrasbre cebe. uTo MBI i
HMEEM H3 AHCTOBOrO :keAe3a UHu- Pme. 15. [eiictBue rasos BHyTpH
AHHAP, 3aKPbITBIH TEePMETHUECKH PaKeThl (cxema).
€O BCEX CTOPOH H TOADKO B HHK~
HeM ZHE CBOEM uMelomHH orTBepcTHe. PacnoAo:xuM No ocd TOro umu-
AHHZPA KYCOK IIPECCOBAHHOIO MOPoXa M 3axkeM ero. llpu ropeuun
06pasyloTcs raspl, KOTOpbie 6YAYT AaBHTb Ha BCIO BHYTPEHHIOW HO-
BEPXHOCTb UuAMHApa. Ho zaBrenus na 60xOByI0 TOBEPXHOCTH IIM-
AMHJZpa OyAyT B3aHMHO ypaBHOBEWHUBATDbLCA H TOAbKO Aa-
BA€HHE Ia30B Ha 3aKpPbITOe AHO LIMAMHJApA He OyZeT ypaBHOBELUIEHO
NPOTHBOMNOAOKHDIM JaBA€HHEM, TaK Kak € IPOTHBOIOAOMKHOH CTC-
POHbI rasbl MMEIOT CBOGOAHBIH BbIXOJ uepe3 oTBepcTHE. — Fcam uu-
AHHAP TIOCTABAEH 3aKPbITHIM AHOM KBEPXY, TO NPHU M3BECTHOM JaBAe-
HHH Ta30B IMAMHAD JAOANEH NMOAHATbCA BBEpX». — |lpuAaaraembie
YepTeKH INOSCHAIOT CKa3aHHOeE.

Ilpu ropenun IopoXa PaKeTbl NPOHCXOAHT B CYLIHOCTH TO 2Ke, YTO
H TIPH BBICTPEAE H3 NYNIKH. S1apo AeruT BIIcpeA, WIyIIKa OTTAAKH-
BaeTcst Hazaa. Eicaum 6b1 nymka BHceAa B BO3Zyxe, HH Ha 4TO He OMH-

€ —]

* 31‘0 HaZo0 NOHHMMAaTb B TOM CMbICAE, 4YTO IlpOTHBOACﬁCTByIOlgaH CHAQA 110~
pOKJAET 34€Cb HE Hamop HAa CTEHKY, a HCTEYEHHE ra3oB H3 OTBEPCTHIA.
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pascb, OHa MOCAE BBICTPEAA YCTPEMHAACh Gbl Ha3aj €O CKOPOCTBIO,
KOTOpas BO CTOABKO pa3 MeHbIlle CKOPOCTH 5APa, BO CKOABKO pa3
A4po Aerye mymku. Pakera — HedTo Kak pas TIPOTHBONOAOHOE
nyluke; B Tylulke HasHaueHHe B3PbIBA — BHIGPOCHTD CHApsAA, TOYTH
He CABHras CTBOAA MYIUIKH; B PAKETe e B3PHIBHDIE rasbl NpejHasHa-
4alOTCsl MMeHHO AAsl mepeMelleHHs camoro Teaa pakersl. CxopocTb u
Macca STHX rasoB TaK 3HAYHTEAbHbBI, YTO «OTAaya» 3aCTABASET TEAO
paKeTb! GbICTPO B3A€TATh BBEPX. Bce Bpemsa, moka TIPOHCXOAHNT rope-
HWe TOPOXa, CKOPOCTb PAKETh! BO3PACTAET; K NpexHell CKOPOCTH He-
NpepbIBHO NPUGABASETCA HOBAA, ~ Aa W CaMa paKeTa, TepAA CBOM ro-
ploure 3amacpl, CTAHOBHTCS A€rue H NOTOMY 3aMeTHee NOAAaeTCA Aeii-
. CTBHIO CHABI,
- Omnmy  necAoxHoIl
npu6op, AEHCTBHE KOTO-
poro oODBACHSETCA TeM
e mnpuHugunom. Ilpu6op
HEeTPyZHO YCTPOMTb <Ca-
momy. On Harasano y6e-
MAAET B CYILECTBOBAHMH
CHABI, KOTOpast JOAKHA
yBAEKaTb pakeTy B CTO-
POHY, TPOTHBOIOAOKHYIO
HcTeyeHno rasoB.  Cre-
KAsiHHDBIH cocya (puc. 16)
TIOABEMIEH K  TOZACTaBKe
Ha HuTsX. B cocyzs ma-
AMBAIOT BOAbBI H TIOACTa-
Puc. 16. Temrosoit Maatnux llearvuepa, pagior 70J4 HEro ropea-
ky. Korza Boza s3axu-
nuT, map GyaeT CTPYHKOH BbHIOMBATLCA H3 CcoCyAa, €aM e COCYA
NpH 3TOM oTKauHetcs B o6paTHyio cropouy, Ho ouyTusmuch Bhe
NAaMeHH, PeTOPTa CKOPO OXAAJMTCS; BOAA McPECTAHET KHIIETb, Map
60AbLIe BLIGHBATHCA He GYAET, H COCYA BEPHETCH B MPEXKHEe TOAOMe-
nne. OnaTb HauHeTCA KHTIEHHe, ONATb PETOPTA OTKAYHETCH M T. Z.
Cocya 6yzer kauatbcs Xak MasTHHK («TenaoBoii mMastauk» Lleaan-
nepa). HpbioTon, roopaT, IPOEKTHPOBAA yCTPOHCTBO CaMOABHASyLLE-
rocsi 9KHMaza, YCTPOEHHOTO MOAOGHBIM e 06pa3oM, T. €. B CYLIHOCTH
TO» YTO BbIIOAHEHO TETEPb CTPOMTEASIMH pPAKETHOrO aBTOMOGHAS.
Oganaxo BepHeMcs K pakeTe M K HJee MeXIAAHETHOro KOpabAs.
Korza nopox B paxere BeCb BHITOPHT, NIycTast pakeTHas Tpy6Ka, Npo-
A€TeB ellle HEKOTOPDIH NMyTb MO HHEPUHM, MajaeT O6PATHO HA 3eMAIO:
ee CKOPOCTb HEAOCTATOYHA AAsS OKOHYATEADBHOTO TIDEOJOAEHHS CHMADI

v
S

* Yckopenne, ¢ KaKkuM ABHMETCA BBEPX NMHPOTEXHHYECKAS! DAKETA, B AECATKH
pa3 GOADUIE YCKOPEHHA 3EMHOH TsKeCTH.
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ramecTtH. Ho BooGpasuTe pakeTy B JAeCATKH MeTPOB AAHHOIO,
cHabauTe ee TAKHM 3anacoM ropioouro, yrobbl OHa yCHoeAra HaKOIMHTb
cexyHaHyio ckopoctb 8 11 xm (3Ta cxopocTb, Mbl 3HaeMm, AocTaTouHa,
yT06bI Ge3BO3BPATHO TOKHHYTb 3€MAIO), — TOrAA LENH 3€MHOIO
TAroTeHHs 6yayT pasopBanbl. Cnoco6 CTPaHCTBOBaTD B MHPOBOM
NPOCTPAHCTBe HaHpPeH.

Bot ¢usnueckne coobpaxenns, NpHEOASILHE K MbICAH 06 ycTpoi-
CTBe A€TATEAbHOTO amhapaTa, <CMOCOGHOTO JBHraTbCs HEe TOABKO
B aTMocpeQe, Ho # '3a ec npeaeramu. Bnepsbre naes mozo6uoro anma-
paTa — TNpaBAa, AAS 3EMHbIX, a He AAsi MEKMAAHETHbIX TIOAETOB —
6btaa Bbickana B 1881 r. u3BeCTHBIM pYCCKHM pPEBOAIOHOHEPOM-
nao6peraterem H. M. Ku6aa>umuem B mpoexre, cocraBaen-
HOM DTHM 3aMevaTeAbHbIM YEAOBEKOM HE3aZO0Ar0 A0 Kasuu. [lpoext
Ku6arbunua 6bia BbickasaH AMIIb B (opMe OCHOBHON uaeu: «Dyzmum
Ha cBoBoje, s MMeA JOCTAaTOYHO BpeMeHH, 4TOOGbl paspaboTaTb
CBOH NPOEKT B TOAPOGHOCTAX M AOKA3ATb €I0 OCYLLECTBHMOCTb MaTe-
MaTHYeCKHMH BbIYHCAEHHAMH», THcaA oH. lopasgo obcTosTenpdee
pa3paboTaHa Ta e MBICAb JPYTHM PYCCKMM YUYEHbIM, (H3HKOM
K. 3. UuorkoBckumM, cO3ZaBUIMM HACI HACTOSLIETO MeKMAA-
HCTHOTO AUPHUHAOAST — 3BE340A€Ta H OGOCHOBABLIMM €r0 Ha CTPOIOM
MaTeMaTHueckoM pacueTe. [ lo Tomy e nyTu, HE3aBHHMCMO OT PYCCKHX
usobpeTaTeAci, TOWAM Ha 3amaze U APYrue UCCAEAOBATEAH, O KOTO-
pbIX y Hac elre OyaeT peub.

Amnapar K. 3. Lluorkoscxoro — He uTo HHOe, KaK orpomuas pa-
KeTa ¢ KaroTo#l aaa maccaxupos. «[IpeacTaBum cebe, — nucan oH eme
8 1903 r., — Tako# cHapaA: METAaAAMYECKAs TIPOJOATOBATAas Kamepa,
CHa62ceHHAsA CBETOM, KHCAOPOAOM, TOTAOTHTEAAMH YTACKMCAOTHI M
APYTHX KMBOTHBIX BbIZEAEHHH, MpeJHa3HAU€HA HE TOAbKO ZAAS Xpa-
HeHMA PAa3HbIX (PU3HUECKUX MPUBOPOB, HO M AAS YIPABASIOULETO Ka-
mepoll pasymuoro cymecrsa. Kamepa umeer GoAblioll 3amac Be-
IIECTB, KOTOPbIE TIPU CBOEM CMelllcHHH TOTHac e 06pa3yroT B3PbIBYA-
Tylo Maccy. DBellecTBa 3TH, NMpaBHAbHO H pPaBHOMEPHO B3PbIBAACh
B OTpCAEAEHHOM AAA DTOTO MCCTE, TEKYT B BHJAe TOPSAYHX rasoB IO
pacmupsiomumca Tpy6am. B pacmnpennom xouue, cHAbHO pa3peauB-
WYCh U OXAAAMBHIHCh OT 3TOTO, OHM BLIPBIBAIOTCS Hapyxy 4Yepes pac-
Tpy6bl ¢ rpoMaANcIo cKkopocTbio. IloHsaTHO, uTo Takol cHapsA, NpH
H3EECTHBIX YCAOEMAX, JAOAMKEH IIOAOHUMATbCA B BblcoTy». JMioau
B 9TOM amlmapare CMOTYT IIPH IOMOLLH 0CO60ro PYAst HAMPABAATH €ro
B AlBylo cTopoHy., DTo GyAcT MACTOAUIHIl ynPaBASIMbI KOCMHYe-
cKHil Kopab6Ab, Ha KOTOPOM MOMKHO YMUATbCs B GCCIPCAEAbHOE MHQO-
BOe MPOCTPAHCTBO, NOAETETh Ha JA\YHY M K APYTHM MAaHeTaM . .. [lac-
CaXKHPbl CMOTYT, YMPABAsA FOPEHHEM, YBEAHUHBATb CKOPOCTH CBOEI'O
3BE3JOAETA C HEO6X0AMMOH MOCTENEHHOCTbIO, YTOGbI BO3pacTaHHe ee
6bIrOG Ge3BpeaHO.»

Mb: eme BepHemcs k 6oree M0APOGHOMY OMMCAHUIO MPOSKTOB TIO-
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Z06GHOrO poOJa, a TOKa OTMETHM CYIUECTBEHHble MPCHMYUICTBA, KO-
Topbimi o6aazaer sBesgorer K. O. Lluoakosckoro mo cpasHenmio
¢ nmyweunbim sapom Kioas Bepna. Ilpexae Bcero, coopymenue ero,
KOHEYHO, TOPAa3J0 OCYWIECTEHMee, HeEMSEAH HCIOAHHCKOH TyLIKH
Kioasn Bepua. 3atem 3pe340AeT pa3BHBaeT CBOIO YyAOBHIIHYIO CKO-
[OCTb He CPa3y, KaK MYLIEYHOE AZPO, a NOCTENEHHO, H36aBAAL Macca-
#HPOB OT ONACHOCTH 6bITb PA3AABACHHBIMH CTPEMHTEALHBIM 'BO3pa-
CTaHMEM MX COOCTBEHHOTO Beca.

He onacko aas pakerHoro 3Be3sgoneTa M CONMPOTHBAEHHE BO3-
AyXa: ammapaT Tpope3aeT aTMocdepy He ¢ KOCMHYECKOH CKOPOCTDBIO,
a € ropasio MeHbILUCIO, — HANPHMEP, CO CKOPOCTbIO COBPEMEHHOM
IYAH; TIOAHYIO 7K€ MEKIIAAHETHYIO CKOPOCTb OH PA3BHBAET AMIIb OYYy-
THRIUKMCh 3a TIpeeAaMH BO3AYWIHOH o6orouxu. am, B MHpoBOM
NPOCTPAHCTBE, B3PbIEAIIMEe MOMKET ObITb COBEPIICHHO IIpEXPalLeHO:
3Be3JOAET YMYUTCH TIO MHEPUHH CO CKOPOCTbIO, KoTopas 6yaer yObi-
EaTs AHIUb TI0A AeficTBuem 3eMuoro mnpuTsxkeHus. Ou Moxer
MyaTbesi TaK, 6€3 3aTparTbl TOPIOYEr0 BELIECTBA, MHAAHOHDI KHAO-
MCTPOB, H AMIIb AAS TIEPEMEHBbl HAMPAaBACHHMA NOAeTa, AASl H3MeHe-
HHA CKOPOCTH HAH AAS OCAaGAeHHs yJapa TPH BbICaKe lla TAAHETy
TOHaZ06HTCA CHOBA MYCTHTb B-A€HCTBHe B3PbIBHOH MEXaHM3M.

Ho camoe raaszoe mpenMyInecTEO paxeTHOTO 3BE3A0AETa COCTOUT
B TOM, UTO OH JAacT GYyAyIIMM MOPSAKAM BCEACHHOH BO3MOKHOCTD,
o6ornyB AYHY HAH MOCETHB Kakylo-HHOYAb MaAylo TIAAHeTy, B 2Ke-
AQeMbI MOMCHT CHOBAa BO3BPAaTHThCS Ha poaHylo 3emalo. Hyxuo
AHUIb OBUADI) aNaCTHChb E3PbIBYATHIMH SPIECTEAMHK, KAK 1i0AspHDbIe
MOpEMAABATEAH 3aTAIOTCs TOMAHBOM,

HexkoTopylo omachoctp mpeacraBasier pasBe BCTpe.a € KPYMHBbIM
MCTEOPUTOM, — C OJHMM M3 Te€X KOCMHYECKHX KaMHEH, KOTOpblZ CTpe-
MHTEAbHO TIPOPE3AI0T BO BCEX HaNpPaBAEHHAX NYCTbIHH MeKIIAAHET-
HOTO TIPOCTPaHCTRA. PPacueT MoKa:blBaeT OAHAKO, YTO C2POSTHOCTD
BCTPYH C METEOPHTOM ONACHBIX Pa3MepOB KpaHe nuuToxkua (K Me-
TCOPHOH ONACHOCTH Mbl BepHEMCA ele B JAPYIOM MeCTs).

Tak 3amaHuMBa® BO3MOKHOCTb O AOCTHGEHMM HHBIX MMPOB, O fy-
TemecTBuu Ha Aymy, acTepomabi, k Mapcy MoxeT npespaTHTsCs
B peaAbHYIO AcHCTBHTAbHOCTb. Bo3ayx aAs gbixaums HeTpyaxo
6yaeT B3snTh ¢ coboil (B BHAe CHUKEHHOTO KHCAOPOJAA), KAK M anna-
PATBI AASI TOTACILEHHA BbIAbIXAEMON yrAekucAoTbl. Mbicaumo Takze
CHAGAMTD 1e6GeCHbIX NYTEUIECTBEHHHUKOB 3aNacOM TIHLIM, MMTbA M T, M.
C »sro#i cropoMbl e NPEABHAMTCA CEPHE3HbIX NPEMATCTBHH, ~— TO
Kpaluel Mepe ZAs He CAHIIKOM AOATOBPEMEHHDbIX MEKMAAHETHBIX Ny~
TelleCTBHH.

Boicazka na Ayuy, na acrepona mAm Ha oAMH M3 MEAKHX CHyT-
HUKOB GOABIIMX TAQHET, — CCAM TOADKO ITOBEPXHOCTb MX B TaKOM
COCTOSIHHMH, YTO A€AAET CIIyCK BO3MOKHBIM, — 6YAST AMIIb BOTIPOCOM
AOCTaTOYHOrO KOAHYECTBAa B3pbIBYATbIX BemecTs. Hagaexame na-
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npaBACHRbIMM E3PBIBAMH MOXKHO YMEHDBUIHTb ONPOMHYIO CKOPOCTb
cHapsiAa HAaCTOAbKO, UTOOBI MajeHHe €ro COBEPUIMAOCD [IAABHO H
6esonacio. Ho nazo umeTb eme B 3amace Z0CTaTOYHO B3pPHIBYATOrO
BelleCTBa, YTOObI BHOBb MOKHHYTb 3TO BpeMeHHOe NPHCTAHHILE, NpeE-
OAOAETD CHAY TPHTAXKEHHUS NAAHETHI H MYCTHTbCSA B 06paTHBIA TyTb
¢ HeOOXOZMMBIM 3aIlacoM ZAsl IABHOTO CHYCKa Ha SeMAIO.

B ocobbix nenponuumaeMbix XocrioMax, B poAe BOAOAA3HBIX, 6yay-
wue Koaym6pr Bcerennoit, ZOCTHCHYB NAAHETBI, CMOTYT DPHCKHYTb
BLIATH M3 HebecHoro kopaGas. C 3amacoM kHCAOPOZa B MeTaAAHUe-
CKOM paHLE 3a naevyaMud GyAyT OHH GPOZUTH MO MOYBE HEBEJOMOTO
MHPa, AEAATb HayuHble HaGAIOZEeHHs], H3YYaTb €ro NMPUPOZY, MEPTBYIO
4 — €CAM TaKasi HMeeTCs —— MKHMBYIO, COOHMPaTb KOAAEKLHH ...
A Goree ZareKkHe 3KCKYPCHH OHH CMOTYT COBEPLIATb B HarAyxo 3a-
KPBITBIX aBTOMOGHARX, npwBeseHHbx c coboii. «Cratp Ha mousy
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Puc. 17. Cxema ycrpoiicTBa MeXNAGHETHOrO ZUPHAAGAS MO MPOEKTY
K. 3. Uuorkosexoro (B paspese).

acCTepOHAOB, TMOAHATb PYKOH Kamenb ¢ Aynubl, na6arogatp Mape na
PACCTOSHUM HECKOADBKHMX AECATKOB KHAOMETPOB, BBICAJUTbCA Ha €ro
CNYTHHK HAM JaxKe Ha €aMyl0 €ro NmoBePXHOCTb, — YTO, MIOBHAHMOMY,
voxeT ObiTb (panTacTHunee? OfHako TOAbKO C MOMEHTA NMPUMEHEHHS
pakeTHbIX NMPHOGOPOB HAYH<TCs HOBas BEAMKAss 3Ppa B ACTPOHOMHH:
amoxa Goaee mpucTaAbHore Hayuenus Heba» (LIuorxosckmii).

K. 9. Lluorkosckuit ne naeT KOHCTPYKTHBHOI'O MPOCKTA CBOETO
3BE3/IOAETA, CYHTAst HeOOXOZMMBIM NpPeABaPHTEAbHYIO, GOAee AeTaAb-
Hyl0 pa3paboTKy ero uaeH ¢ npuHUMTHMaAbHOi cToponnl. Ho B Buze
HATAAZHOrO TIPHMEPA OJAHOH H3 BO3MOKHBIX (JOPM OCYIIECTBACHHS
OCHOBHOTO TPHHLIMIA, TPHAATal0 CXeMaTHUYECKUH YepTex, BBHIMTOAHEH-
bl ¢ HaBpocka, kotopbriit caeran 6o1a K. . Llnoaxkosckum no moeit
npocwbe eme 8 1914 r. (puc. 17). Bor kparkoe, coctaBaenHoe nm
®e, TIOSACHEHHE: )

«Cnapsg uMmeer cHapy:kH BUZ OECKPBIAOH ITHLBI, AETKO pacce-
Kaouleil Bo3AyX. DOAblas 4acTb BHYTPEeHHOCTH 3aHATa ABYMsS Be-
IeCTBAMH B KHAKOM COCTOSHHH: BOZOPoAoM H kucropoioM. Ouu
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pa3zeAeHbr [eperopoAKoil H COEAUHSIOTCA MeKAY Co6o# TOAbKO MAAO-
no-vaay., OcTaAbHasi YacTb KaMmepbl, MeHbIleH BMeCTHMOCTH, Ha3Ha-
UeHa JAs MOMeUIEHHs HAOAIJATeAd H PaSHOTO POJA ammnapaToB, He-
O6XOAHMbIX AAS COXPaHEHHS €ro MHUSHH, AAS HaVUHbIX HaGAOZeHHIl
u ars ynpaBashui. Bogopoa u xucA0pos, cmewmBasch B y3Ko#l ua-
CTH TOCTEMedHO PACIIHPSIOUIEHCs TPy6bl, COEAMHSIOTCH XHMUYECKU
¥ 0o6pa3syloT BOASIHOH Nap IpH BecbMa BbiCokoi Temmeparype. Omn
}iMeeT OTPOMHYIO YIPYTOCTb M BDIPbIBAETCA M3 IIHPOKOrO OTBEPCTHSA
Tpy6bi HAH [POAOAbHON ocu kamepol. Hanparrenne zasrenns mapa
H HanpaBAeHMe MOASTAa CHApAAa NPsMO IMPOTHBOMOAOZHO». [lo-
apobuee o speagonaasareabnbix maanax K. 9. Luoakosckoro y mac
fyaer peuh B 0COBOH rAaBe.

IX. Ycrpoiicteo nopoxosoii paxers:.

[Npexae yem GpocuTb Brasias Ha MHorooGewaioutee 6yayiee pa-
KETBI, Ha OTKPLIBAIOUIMCCA M€PEA HEI0 3avMaHuMBble AAAH, OCTaHO-
BUMCSI HEMHOTO Ha YCTPOHCTBe M HCTOPHH MOPOXOBOH paKeTbl.

Haunem ¢ 06bIKHOBEHHOH NMHPOTEXHHYECKOH paKeThl, yKpallaio-
weii MHoroAtoanble mpasauecrsa. Kak ona ycrpoena? Omna npegcra-
BASIET €O6010 KapTOHHYIO TPY6KY — «IHAb3Y», — HaGHUTYIO NOPOXOM.
C oanofi cropoHpl — IlepeHeH — Tpy6Ka 3aKpbITa, ¢ 3aAHeldl oHa
MMeeT CyKeHHbIH MpOCBeT X pacTpy6 — «awo3y». CkBo3b cyxenue
BBEJeH 3aMAAbHBIA IIHYP, CAYNKAWHH AAA MOAKHTAHHA MOPOXOBOH
maccol. [Topox He HAacCbIMAalOT B THAD3Y PBIXAO, a HaOGHBAIOT B MeAKO
PA3MOAOTOM BHJE BO3MONHO MAOTHee, 4TOODI TP 3a:KUFaHUM 3apsj
I'OpeA TOADKO C MOBEPXHOCTH. Ars yBeAuuenus momepxmocTu rope-
aus (mpHMepHO B UETBIpe Pa3’a) B MAOTHOH NMOPOXOBOH Macce cae-
AaHa BJaBAEHHOCTb BJOAD OCH THAb3DI — TaK Ha3bIBaeMOe <IIPOAET-
noe mpoctpanctBo». Hakonen, uto6bi npugats paxeme ycroiiumsoctb
B moAeTe, K HeHl IPHKPETIASETCS JZepEBAHHASA MAAKA B HECKOASKO
pa3 ZAMHHee THAb3bL; STOT «XBOCT» MEWUAET AeTALLEH pakeTe TIepeKH-
AAbIBAaTLCA B BOBAYXE.

TakoBo B OCHOBHDBIX YepPTaX HECAOHOE YCTPOHCTBO H BCIKOH Mmo-
POXOBOJi pakeTbl, Kakoe Obl Ha3HAY€HHe H Kakie Gbl pasMepbl oHa HH
vmeAra. Ho omubxon 6biA0 6Bl AymaTb, UTO H3rOTOBAEHHE paker
AEAO TIPOCTOE, TIOCHABHOE AAS AIOOHTEAS, ﬂpema-e BCEro q)a-69m<a—
UHA, a TaKake TYCK PAKET COMPSKEHbI C OMNACHOCTbIO B3PLIBA Jaxe
B pykax ombiTHoro npodeccuonara. Creayer nostomy mnacrtofiumso
InpeAocTepeub OT AIOAHTEABCKOTO SKCNEPHMEHTHPOBAHHA C PAKETAMH,
He pa3 yae KOHUABINErOCs KaTaCTpohaMH, € JIOKapaMH A ryuGeAbio
Atogeii. TexHHKa H3rOTOBA€HMs PAaKeT TPeGYeT OCHOBATEASCHOIO 3HA-
HHS BCeX AeTaAeH MPOH3BOACTBA, 3HAHHSA, KOTOPOE HEAbAS I04EpI-
HYT> M3 CaMbIX NOJPOBGHbIX PYKOBOJACTB TO MHPOTEXHUKe.
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Ha HexoTOpHIX AETAASX NOYYUTEAbHO GyueT- 34€Ch OCTAHOBUTHCA.

[Topox ars paxer ynorpeGasiercsi oObIMHO HePHDIH, ABIMHbIH, 0co-
Goro <cocTaBa. YKaxeM COCTaB, YHNOTPeOAABUIMHACA BCEMUPHO-
W3BECTHOH repMaHCKORl mupoTexHuuyeckoil Aabopatopuedt B [llnan-
aay: * 76 uacreit ceantpp, 10 u. ceppt u 16 u. uepemyxosoro
yIASL — COCTaB, BbIPAGOTAHHBIA TIyTeM MHOTOAETHHX ONBITOB M IIPH-
mensiemblit Aabopatopueit ¢ 1886 r. [Topox paspnisaer pakery, ecan
3apsAA HEAOCTATOYHO MAOTHO BHpPeccoBaH B THAb3y. Heobxoanmo,
yTOGbI TOpPEHHE COCTABA IPOHCXOAHAO TOALKO C TIOBEPXHOCTH, T. e.
He caumkoM 6bictpo. IlpucyTcTBue B 3apsize TPemIMH A€rKo MOXKeT
moBAeUb 3a oGO0 OAHOBPSMEHHOE BOCIIAAMEHEHHEe BCEH II0POXOBOH
Maccbl H B3PbIB pPaKeThI. HHPOTCXHH‘K‘H OMacaroTCs Aaske TOHYAHIIUX
TPEIIMHOK B npeccyemoil macce sapsaa. [losTomy pakerni kpynHoro
karubpa (Haumnas c 8 caHTHMETPOB) H3TMOTOBASIOTCH NOMOUIbIO
rHAPaBAMYECKOTO Tipecca, Nox AaBAenuem 750 aTmocgep, co cobalo-
ACHHEM TILATEADHDbIX MPEAOCTOPOIKHOCTEM,

[uabsbr aeraroTcs AAs HEGOABLIMX pakeT KapTOHHble, AAA 60-
Aee KPYMHDBIX — METAAAHYECKHE, AYUIIE BOETO H3 AAAOMHHHS HAM
u3 cnaasos maruui. Meab B xauecrse MaTepnara AAsL rMAb3 u3Ge-
raeTcsi He TOAbKO H3-3a TSAMKEAOBECHOCTH W HEAOCTATOYHO IIPOYHO-
CTH, HO M B BHAY €€ XOpOLI€H TENAONPOBOAHOCTH: ObICTpOe HarpeBa-
HHe CTEHOK pAKETBI AETKO MOKET BbI3BATb MpPeXAEBPEMEHHOE BOC-
nAaMeHeHHe M B3pbie Beero 3apaza. CTaAbHble FHAb3bI TakkKe He pe-
KOMEHZYIOTCA, TaK KaK B CAydyae B3pblBa OHH Pa3AETAIOTCH TIpajoM
OCTPBbIX OCKOAKOB. |lpH H3rOTOEAGHMH METAAAHYECKHX T[HAb3 AAA
paKeT TPOAOAKHTEADHOTO TOPEHHS NPUOEralOT K TEMAOH30AALNY
CTEHOK.

Urobbr aaThb mpzacTaBreHne 06 yCTPOHCTBE paKeT KPYIIHOTO Ka-
Aubpa, 3zeco noxasan (puc. 18) paspes Boennoii ceersmeit pakernr,
ynoTpebaseMoil AAs oOcpemeHHs nosuuuit mporuemuxa. BoT ee omu-
cane (u3 xypca aptuarepuu Huayca u Mapxesuya) :

«TpexniofimoBas ceetamas pakeTa COCTOMT M3: 1) »KeAe3HOH
ruab3nl A (puc. 18), maburoit asmxymum ((PpopcoBroiM) mopoxo-
BDIM COCTaBOM, HMelowledl BHYTpeHHHR JauameTp 3 ampoiima; 2) e~
CTAHOTO KOAMaka B, 3apseHHOro CBETAIIMMH 3Be3JKaAMH H Ms-
KeToo, W 3) aaununoro aepeBsumoro xsocta C, cAyxaumero zas Ha-
NPABACHHSA ABHKCHHS paKeTbl.

* Ota aaGopatopus cmabmara paxeramu He ToAbko Iepmannio (B ToM
MHCAE M FePMAHCAYIO apMHI0), HO M ApyrHe rocyaapcrtsa. Ee cHacaTeannbie mop-
CKHE PAKeTbl CYHTAAHCb AYYUIHMH B MHPE H BBINHCBHIBAAHCD Jaxke aHFAMHCKHM
aamupaareficrBom. [locae cra et cymwecTsoBamms, owa 6mira mo Bepcaabckomy
AOTOBOPY 3aKPbITAa, HAPAAY C NPOYMMH BOEGHHBIMH 3aBOAAaMH, H 0GOpYyAOBaHHe
ee yHuuTo:eHo. B HacTosmee Bpems cAaBHTCA Apyrasm repMaHckas pakeTHas
Aabopatophs B BesepMionge, pykoBoAHMas Ay4lIEM 3HATOKOM NOPOXOBBIX pakKer,
ums, . 3anagepop.
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«Y 3aamero KOAbla THAD3DL 3aKPENAAETCH *KEAE3HBIH [10340-
wok /. ITo cepeaune moAAOHa BBHHUMBACTCA KEAE3HBIH HaKOHEUHHK

W

7

. %N%‘\ N2

7
7

7
V

S

7N

L]

Puc. 18. Paspes ceersweit pakeTsl.

aepesanHoro  xBocta. ‘Oxoro  Hero
II:pOﬂ,C)\&HbI OTBEPCTHSA AAS BbIXoJa
rasoB PaKeTHOTO COCTaBa M JAS  ero
samuranus. Cymma mnromageit  srtux
oTBepcTHH paBHa Y4 naomaznm BHyT-
pPEHHEro MOIIePEUYHOTO CEYEHHS THADb3BI.

I'mab3za  3anpeccosniBaeTcs cocra-
BOM ‘H3 CEAHTPBI, Cepbl MU YFAS IO
arune okoAo 5 kaambpos. Ilpu cnrom-
nod HabGHBKe COCTaBa IIOBEPXHOCTD
ropeHHs paBHSAAc> Obl mMoONepeYHOMY
ceyeHHI0 ¥ Oblra 6bl CAHIIKOM MaAOH:
KOAHYeCTBa O0Pa3yIOWUXCA rasoB Gbl-
A0 6bI HEJOCTATOYHO JAAS TOro, YTOGBI
NpeOJOAETD HHEPUHIO DPAKETBl ‘M TIPH-
BecTd ee B JABrxkeHHe. [As yBeamue-
jusT TIOBEPXHOCTH TOPEHHS, B COCTABE
BbIAEADLIBAIOT IO OCH WHMAHHAPHYECKHH

KaHaA, He JOBOAA ero 40 KOHUA €O«
crasa. [lpu samuranum pakernl Boc-
MAQMeHAETCS  BCA IIOBEPXHOCTb 3TOTO

kanara. Ha coctas crasurcs megnas
ZHCTAHUHOHHAA TPy6Ka @ ¢ MeAHDIM
xe noazonkom D, Haburas Takxke pa-
KETHDIM COCTaBOM; OHAa OAYXKHT AAA
Nepesayn OTHS 3Be3ZKAM C HEKOTOPBIM
3aMeAAEHHEM, I[OCA€ TOro, Kak ¢op-
COBDIHl COCTaB YXke BbIFOpEA, H paKeTa
HauHHAeT NajaTb BHH3. [lpomexyTok
Me:xkay TPYOKOH a H CTEHKaMH THAb3bI
3a6HT 'M3MeAbUEHHOH cepolt e, yaep-
:uBalolled TpyOKy Ha mecte. Sarem
K CTEHKaM THAb3bE = TPHKpPENAsieTCs
wieftka MECTAHOro Koamaka B, wmamoa-
HeHHas 3Be3ZKamu d.

3Be3KH TOTOBATCA H3 TPECCOBaH-
HOTO B UMAMHAPHKKH <COCTaBa GeHraAb-
ckoro orua. Ha xoamak Hazesaercs
KOHHYeCKast KPDIIWIKA, KOTOPas COeA: -
HSETCA ¢ KOATIAKOM IOMOIUDBIO HITHIKO-
soro coeaunenus. CBobogHoe MecTo

B KObILKE HazZ 3Be3JKaMu 3aKAaAblBaeTCAa BOE}\OK'OM. OT‘BCPCTHH
noafl)olia 3aKAEHBAIOTCSA [AACTbIPEM. Pakera Becut okoro 16 x2»
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Uem paxeTa Kpynuee, uem GOAbIIe e& 3apsaf M TNPOAOAKHTEAb-
jocTb TOPHHMS, TeM GOAbIIas CKOPOCTb HAKOIAMETCS K KOHLY rope-
ausA M, CAEZOBATEADHO, TeM Bbllle NoAbeM pakerpl. Ho sTo Bospa-
cTaHHe BBICOTDBI B3AeTa C YBEAHUCHHEM KaAHOpa PAaKETbl HMEET Ipe-
ZcA, OBYCAOBAGHHDBIH TeM, UTO NOBEPXHOCTb rOPEHHS IOPOXOBOIL
Macchbl PacTeT TPOMOPUHOHAABHO KBaApAaTy KaaH6pa, B To BpeMs Kak
o61uil BEC PaKeTbl YBEAWYHBATCA NPONOPUHOHAAbHO KyGy KaAuGpa.
JIAs KPYTHBIX PaKET TIOAYYAETCS TIOSTOMY HEBBIFOAHOE COOTHOUIEHHE
MmekKAY TOAHHMAEMbIM TPY30M H KOAHUYECTBOM Tra30B, 06pa3yIOIIHXCs
npu ropennn sapsaa. Ilo coobpaxennsm nogo6Horo pega cuuTaroch
eule HEZABHO, 4TO IlpejeA-Has BBHICOTA NOAbeMa IIODOXOBBIX paKeT
paBua 2—2V m.

[lpeaea aroT, oaHako, 6bIA HeJaBHO AAAEKO NPEB3ORAEH KPYilHO-
KaAMGEPHbIMH PAKETaMH HMHKeHepa |MAAMHTA, a TakKe WHMK.
3anjepa, paboTaBiiero cOBMeCTHO ¢ Ge3BpeMeHHO MOru6IUHM JgesTe-
rem 3pesgonraBanua Makxcom Baave. Aerom 1928 r. 3Banzep sa-
NycKaA CBOH MOPOXOBble PakeTsl 40 IPAHUUBI cTpaTocdepb, T. €. Ha
poicory 12—13 km. Tlpu xarubpe 22 cm pakernr 3auaepa mozuu-
maan rpysor 8 400—500 xz na BoicoTy 4—5 KM, OTKYZA OHHM TIAABHO
OIyCKAAHCh Ha TapallioTe,

«Kakum cnocobom Takue pesyAbTaTbl AOCTHUTHYTBI, 06 3TOM, MO
COO6paKEHHAM  CEKPETHOCTH,  €CTeCTBEHHO HMYero COOGUIMTD
HEAb3», — UMTaeM Mbl B KHHre Baabe.

Hcnbrranne nogo6Hbix pakeT conpsxeHo < 6GOAbUIOIO ONacHoO-
croto.  «OnbiTel NpPOM3BOAUAHCL Ha ©0COBOM MOAHIOHE, — TIHINET
Barbe, —rae 3a myckom pakeT CAeZMAHM uepes OKOUIEUKH TOACTOTO
cpyba nomowpbio CTepeoTpyl, (POTOATINAPATOB H KHHEMATOTpagiide-
ckoit aentpr. Ha nepebix mopax mouTu emeaneBHble B3pbIBbI BApE-
6e3ry PasHOCUAM ZOPOTHE MHCTPYMEHTBI, a OCTPble OCKOAKH THADBS
BOH3AAHCD Ha HECKOADKO CaHTHMETPOB B cTeHbl cpy6a. Caydaroch,
YTO TsiMeAble, Ao6era pacKaAeHHbBIE I03bl B3METAAMCh HA COTHH. Me-
TPOB BBEPX WAH OTHOCHAHCH B CTOPOHY; JAaA€KO OTKHHYTAas YacTb
HEBDITOPEEILETO 3apsAAa eABa He MPUUYMHHAA OAHAXKAbI AECHOrO TIO-
Kapa».,

O pakerax Tuaaunra 6yzet ckasaHo B cAeayloweii rAase,

X. McTopua nopoxoroi paxkersbi.
L

Hlctopus paxernt yxogur garexo B TAy6b BekoB. Paxeta ropaszo
APEBHEE OTHECTPEADHOTO OPYKHS, NOTOMY UTO KHTailbl, — KOTOpbIe,
BEPOATHO, H SABASIOTCA €€ H306{CTAaTEAAMH, — yIOTPeGASAH ee s
A€KOPATHEHDBIX leAeH Clle A0 HavaAa Halero A€TOHCUHCAeHHs. Ha
NPOTSKEHHN NEPBOTO ThICSUEAETHsl HAlIEH DPbl MOMHO HAWTH, BHO-

4 Mexnaasternue nyremecrsns. 49



ueM, AHIb TAYXHe ylioMHHaHust o6 ymotpebrenun paker. Hwmerorcs,
aance, ceegenus, uto B XIII Bexe xuraiiiamu u apabamu npumens-
AHCb TpH ocaje 3axuraterbHbie pakerol. Oxoro Toro ke BpemenH
BCTPCYAIOTCS YNOMHHAHHA O HUX B COUHHEHHAX 3HAMEHHTOTO YYEHOTO
cxoracTuka AabbepTa BeAnkoro u B HEKOTOPBIX apabCKHX TPyAax MO
BOECHHOMY Z€AY.

B Erpony paxtbr nponukas, noBugumomy, aump B XVI pexe.
Awob6onbiTHo, uTo yxke B Havare XV PBeka mosBHAHCH TpoekToi (e
MDontana) mpuMeHeHHs pakeT B KauyeCTBe ABHIATEAS AAsl NMOBO3KH,
AOAKH, TOABOAHOrO TOPNEAO0 M Jaxe JAsl BO3AYIIHOTO TOPMEAO
B BHAE «PaKEeTHOro roAy6s», T. €. 3a:KHTATEAbHOH paKeTbl, CHabxceH-
HOH XBOCTOM M HeCYUIMMH NAOSKOCTSMH. |akue «pakeTHble FOAYGU»,
HAJ0 AYMAaT>, CylnIeCTBOBAAH He TOADKO B TIPOEKTE: HMEETCs CBUAE-
TEABCTEO © MOXape B Aarepe OCAK/JAIOUIHX T'YCHTOB, BO3HMKIIeM
(oueBHAHO, BCAeACTBKe TPOTHEHONO EBETPAa) INPH NYCKe PAKETHOTO
roay6s B OCamJeHHbIH rOPOJ.

B teuenun XV u XVII BexoB pakeTbl HeOZHOKPaTHO OMMCHI-
BAOTCSl B KAYECTBE BOCHHOTO OPYKHs HEMELKMMH M MOAbCKHMH aBTO-
pamu. B 1668 r. B Bepaunite npoussognanucy onbiter ¢ BecbMa Kpyi-
ubiMa pakeramu, 50—100 @yuroB BecoM, mMpeaHA3HAYABIIMMHCS AAS
nepeSpocku saxuraTeApHpix cHapaaos. B 1720 r. B coumnenun
Aehaenckoro ¢uasrka ['paBesanza (u306peTaTeArst H3BECTHOTO HauUIMM
LIKOALHHKAM «liapHka | paBesaHAa») Mbl HaXOAUM OMHUCAHUC (apO-
BOW pakeTHOH NoBO3KH, ycTpoeHHOH mo Mbican HbproTona.

B XVIII Beke noseasieTca yme CneunaAbHbIi poa BOHCK, BOOPY-
xeHHbIH pakeTamu. Mugycckue pagu coaepraArn paKeTHble OTPAZbI
UHCAGHHOCTDIO B HECKOADKO ThICAY YEAOBEK. YMOTPeOGAABLINECH HMH
paxeTbl BecHAM 3—6 k2 u cuabenbl OblAM XBocTamu zo 2% m
AAMHDL.

Mexay mipounn6 8 XVII u XVIII Bexax pakernt naxoaar ce6e
HpHMeHEHHE M Ha OX0Te — JAS PACCEUBAHHMA GOABIIMX CTaH KHBOT-
HbIX. KOTOPBbIX OXOTHHKH MPEANOYMTAAH IPECAeAOBATb B PACCHUIHYIO.

dnoxoil pacuBeTa pakeTHOr0O BOCHHOINO OPYXHS Haz0 CUMTATS Ha-
yaro XIX Beka, korza remepar aHraHitckon cayx6p Konrpes,
£ 6opule ¢ MHAycaMH NMO3HAKOMHBIIMICA € ACHCTBHEM 3aKHIATEAb-
libIX PAKET, CTaA BBOANTb MX B aHIAMiickoit apmuu. B ero pyxax pa-
KCeTa TIPEBpaTHAACh B TPO3HOE OPYHHE, COCOGHOE TO Pa3PYLIHTEAb-
1OMY AefICTBHMIO cOMepHHYATb C apTUAAepHed. Yie mepBble paKeTbl
Konrpesa (8 1805 r.) umean aarpbnocTs mepebpocku okoro 2Vo xm.
[Tpn narbmeituem ycoeepmencrsosanuu Konrpes zobusarcs yseau-
UeHHSA HE CTOABKO JAaAbHOCTH ACHCTBHSL PAaKeT, CKOAbKO HX rpys3o-
nogvemuocty. B 1807 r. npu ocaze Koneurarena on 6yxsarbuo
3aCblllaA TOPOA ThICAYAMM 3aXHTAaTCAZIbIX pakeT BecoM 24 (ynra,
32 (pynrta u zaxe 48 @ynron. Ilpumep anramiickoit apmuu ue
ocTarcs Ges noapamkaHusi, H BCKOPe GOABUIMHCTBO eBPOTCHCKHX ro-
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CYAapcTB BBEAO B CBOMX BOHCKaX 3axHTaTeAbHble pakeror. Pacnpo-
CTPAHEHHIO 3TOTO POJA OPYNKHA CTOCOGCTROBAAO MOSBACHUE TedaT-
noro Tpyaa Konrpesa, rae y6eauTeAbHO BbIACHEHDbl UEHHblE TIPEUMY-
UIECTBA PAKETHOrO OPYHKUS B CMbICAE JeUleBH3HDI M YA0GCTBa mepe-
BO3KH, OCOGEHHO IO CpaBHeHHIO C apTHAAepueH. Mexay mpouuwm,
Konrper yTeep:xaaer B CBOEM COUMHEHHH, 4YTO NMPH AA6GOPATOPHBIX
onbITax oH H3roToBAsiA pakernl Becom B 300 gpyntos (130 k2) u uro
BrioAHe ocywecTBumbl pakethl Becom B 1000 dynros (440 x2). Ero
BOEHHbBIe pakeThl o6bluHoro Tuma BecHAH 32 dyurta (14 ki) u nepe-
KHADIBAAM 3aKHTATeAbHbIH cHapaa B 3% xr ma 2700 M a8 12 k2
na 1800 m; kaau6p paker Konrpesa — ot 5 20 12 cm.”

B snoxy Hanoaeonosckux Bojin paxernl Hamau cebe HoBoe 60zBoe
MPUMEHEHHE: HX YNOTPeBAAAH AAA NePsbPOCKH pa3pbIBHBIX CHAPAAOB.
PakeTHas apTHAAePHS, NOKA3aBIIasi CBOE JeHCTBHe B OGHTBe mOZA
Ae#nuurom, npojoAXara pasBHBATLCA O CoPEAMHBI TPOUIAOTO
BeKa, TIOKa He 6bIAa OTTeCHEHAa Ha BTOPOH NAAH 3HAYUTEADHDIMHU
ycrnexamu apTHAAepuu opyauitHod. Kakum BHywmTeAbHBIM OpY-
aueM 6blAa B TO BpeMsi pakeTHas rpaHaTa, MOMKHO CYAHTS II0 TOMY,
yto ynorpc6asruch pakernt B 20 k2 mecom, meciime 6omby B 60 K2
M mepebGpacblBaELIME €¢ TMOYTH Ha TPH KHAOMETPA; KaAuGL STHX pa-
ket 6pia 12 cm.. Bo Bropoit moroBHHe mpomroro Beka Bce cTpaHb
0AHAa 3a JAPYTrOH OTKA3aAMCb OT YCAYT pPaKeTHOH apTHAAEPHH:
Aecrpus —p 1867 r., Iepmanua—s 1872 r. (8 ¢panxo-
NPYCCKYIO BOHHY paKeTHble 60MOGbI He HAXOAHMAM cebe TpIMeHeHH).
[Tosxe Bcero— g0 1885 r.—yaepmarca >ToT poa opyxus
B AQHTAHHCKMX KOAOHHAADHDIX BOHCKaX, AeHCTBOBABIIMX B TPYAHO
AOCTYNHDBIX MeCTaX, KyZa HeBO3MOXHO GbIAO JZOCTaBUTb TAKEADBeC-
Hble MYIIKH.

PaxetHolt apTuAAepueli cabkarach M pyccKas apMHsi B SIIOXY
saBoeeanus [ypxecrana. «[lpu noxoaax 8 Typkecran noabzosaruch
pakeTaMmyu, cHab:xeHHBIMH TpaHaTo#, B3ameH apTHAAepuH. Cpoum
OFHEHHBIM XBOCTOM, IIYMOM H Pa3pblBOM CHAapAJA TIPH MAZEHHH OHH
NPOH3BOAHAM OY€Hb CHAbHOE BIEYaTAeHHE Ha TYPKECTAHCKYIO KaBa-
aepuio» (Huayc u Mapkesuu, «Kypc apTusrepnm»).

Ocoboro BuumManus sacAyxusaer usobperenue B 1846 r. B Awme-
pHKe paKeT, BPAUIAIOIIHMXCH BOKPYT MPOAOAbHOH OCH M TeM Mpi-
obperalolinx ‘6OAbLIYI0 YCTORYHBOCTD B TOAeTe. Bpamesne nopo-
MAAAOCH TEM, YTO BbITCKAIOLIMe rasbl TPHBOAHAM B JABMMKEHHE He-
6OADIIOH TpOmeArep, MPHKPETAEHHBIR K paKeTe. OTO ycoBepuieH-
CTEOBaHMe HAIUAO IPHMEHEHHE B aBCTPUIACKOH PAKETHOH apTHAAEPHIL.

C 30-x rozoB mpomAoro Beka KPyNHasi pakera MOAYYaeT H MHp-
HOe NPHMeHeHHe — NPeXje BCErO B A€Ae OKA3aHHA IOMOILM SKHTAXKY

* Kubaabunu ynoMuHacT o pakerax, MOIYIUMX INOAHHMATb J0 D fYJAOB
paspbIBHOTO CHapsAAa.
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Tonymero cyana. CnacaTeAbHas pakera, mywennas c Gepera, mepeHo-
CHT Ha CYJHO KOHell TPOCA, TMOCPEACTBOM KOTOPOTO YCTPaHBaeTCs
noABecHast Jopora AAs coobuieins ¢ Geperom. Pakera Karu6Gpom
& cm, arunoro 35 cm, ¢ 3sapaaom B 3 k2 mepebpacoBaer ma 400
MHOTOXHAbHBIH Tpoc, Becawui 16 xz.
Bce crpambr  crabmarnch  cmacateAb-
HbIMH PaKeTaMH HEMEIKOTO TIPOH3BOJA-
crBa (rabopaTtopus 8 lllnanzay).

O CHX TOp peub IIAA HCKAIOUYM-
TEABHO O paKeTaXx 3apsiKeHHBbIX Mpec-
COBaHHBIM uepHbiM ITopoxoM. Ho ume-
I0TCSL  TPeALIECTBEHHHKH M Y pPaKeThl
¢ 3apAZOM H3 KHAKHX [OPIOYHX Be-
wecTB. laxoBa pakera mepyaHCKOro
usobperateas [leapo Iloaer, paboras-
wass Ha GeH3MHe C A30THbIM AHTHAPH-
aom (B xauecTBe HCTOUHHMKA KHCAO-
poaa). Ilpowseoas ombrTht co cBoeil pa-
KeToH, M3obperaTeAr> He IyCKaA ee B
CBOGOZHBIH IIOAET, a 3acCTaBASIA JeH-
CTBOBAaTb Ha IIPYKHHHBIH JAMHAMOMETP,
H3MePAsT TAKHM 06pasoM ee TIOADbeM-
Hyio cury. K coxanrenmio, ato uenuoe
n3obpereHne B CBOE BPEMsA OCTAAOCDh
HEH3BECTHBIM M He JaA0 Hernocpea-
| CTBEHHOTO TOAYKa APYruM paGOTHHKaM
: PAKETHOTO JeAa.

JAsaguateiii  Bek mnpuHec pakere,
MeXAY TPOYUM, HeOKHZAHHYIO OGAACTDb
NpUMEHEHHS — B KauecTBe CPeACTBA
samuTel OT rpaza. | pagopaccenBaro-
mue pakerol (puc. 19) mupoxo ymo-
tpebasiorcss B Lllsefinapun, xoropas
Pus. 19. [pornsorpagosas o6sg3aHa MM, TOBOPSAT, NOHHXKEHHEM
paxera: Chesa—n paspese, YODITKOB OT  TpagoGuTus. Ecau mpn
cnpaBa — ycraHoAenHas aAf  BbINMAJIEHHH TEPBBIX TIPAAHH  NYCTHTDH
nycka. BBEPX paKeTy, TO Ha MAOWAAM B

KBaZPATHbIH  KHAOMETpP  BbINAZAIOT,
BMECTO IPaja, PhIXAble CHEZKHBIE XAOMDSI, KOTOPbIE TMOCAE BTOPO# HAH
TpeTbeﬁ PAKETbl CMEHSAIOTCA AOKAEM. B OKpYyKalolled MECTHOCTH B TO
e BpEMs MJeT rpaj. YrnorpeGAasieMble ZAAs DTOTo PakeTbl He MPHHAA-
AeHAT K KPYNHbIM: HX Karubp Bcero 3—4 cm, aamna 25—35 cm.
O6biuHo 3T KapTOHHbE THAb3DI, Hamogobue muporexnuyecknx. Ca-
MbIH 3Ke MeXaHH3M BO3ACHCTBHA PAKET Ha XOJ4 METEOPOAOTHYECKOIo
SBACHHS 40 CUX NOp He PACKPBIT M TIPEACTABASETCS 3arajOuHbIM:
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CAMIIKOM BEAHKO HECOOTBETCTBHE Me:KAY 3aNacoM dHEPTHH, ocBo6o-
KAaeMOit PH TOPEHHH PAKeTbl, H TEM KOAHUECTBOM, KaKOe 'rpe6ye'rcs1
AAA PACTONAEHHS rpaja Ha 3HAYHTEABHOM TIPOCTPAHCTBE,
U3 apyrux mupubix npumeHenuii paker B XX Beke YNOMAHEM
0 TepEeKHABIBAHMHM IIHYPa Yepe3 TPYAHO NMPOXOAHUMBIE PEKH, YIIEADbS,
NIPONACTH AAsi YCTAHOBAGHHS CBA3H < TIPOTHBONOAOMKHOR CTOPOHOM;
O TAKOM e YPHEME YCTAHOBAEHHS CHOLIEHUH C MECTHOCTAMH, OTpe-
3aHHBIMM OT TPOYEr0 MUPA HABOAHEHHEM HAH APYIMMH CTUXHHAHBIMH
6eACTEMAMM; 0 TepebpachiBaHMK HeGOABIIOTO AKOPS ¢ CyAHA depes
noaocy 6ypHoro npu6os u T. m.
apsaay ¢ atum, B XX Beke BHOBb pacClIMPHAOCh M BOEHHOE TIPH-
menenne paker. B 1906—1908 r. nemenxum wunxenepom Mayrem
H3obpeTeHa 6bina AASL BOEHHBIX HazobHoCTel Qororpaduueckast pa-
KeTa: (OToamriapaT MOAHHMAETCS PAKSTON Ma BbICOTY HECKOABKHX
COT METPOB, OTKyJa aBTOMATHYeCKH CHMMaeT MecTHocTb. * fPaxera
KpynHoro kaAu6pa Bosnocura kamepy pasmepom 20 X 25 cm (npu
doxycnom paccroanun 28 cm) na sorcory 800 m; ¢ mogo6uoro sos-
BbIIEHHA OTKPbIBAETCA HA POBHOW MECTHOCTH KPYrosop ¢ paAnuycoM
1 cOTHIO KHAOMeTpoB. [lomyTHo TOT e M306peTaTeAb NPOU3BOAMA—
fIOBUAXMOMY, BIEpBble B HCTOPHM PAaKeTbl — OTILITBL MOADBEMA f10-
MOIIbI0 PAKET KUBbIX CYILECTB: Mbillled, MOPCKHMX CBMHOK M T. I
MEAKHMX KHEOTHBIX; YeTBEPOHOTHE NACCaHPbl HAXOAUAHCD B KAETKe,
KOTOpas MPHKPENASAAACh K paKeTe B3aMgH (pOToanmapara. {1\MBOTHble
6AQroMOAYHHO BO3BPAIAAHCh HA 3eMAK — (AKT BECHMA TOYUHTEAb-
HbIH, TaK KaK YCKOpEHHWe NPH MycKe NMOPOXOBbIX PAKET JOBOABHO Be-
AMKO, B JECATKH pa3 GOAbllie MPUBBIYHOTO HAaM YCKOPEHHA Ts-

OﬂblTbl ¢ poTopakeTamu GbIAH, 0ZHAKO, BCKOpPe TPEKpailleHbl, Tak
KaK pasBHTHe adpOdJOTOCHEMKH CAEAAAO TipUMEHeHHE PAKeT AAA 3TOM
LeAH M3AHIINIM.

OganoBpeMenHo ¢ celiuac ynoMsHyTbiMM paGoramu uHx. Mayas
Beaucb B ['epmanuu Ha noaurone Kpyuna onbiter moakoenuka Yure
c pakeTHbiMu Topnieaami. Mimercch B BHAY KM306peTeHHe HOBOTO BOEH-

* 1'pasopaccenBaioniie pakeTnl He CAeAYCT CMelIWBATb C TAK HA3biBACMbIMM
rpasoGoHHbBIME MOPTHpPaMH, 3((PEKT KOTOPbIX clopeH. [loAb3y pakeT MoxHoO
CPABHHUTb AMWb C AcHCTBHEM NPOTHBOrPaLOBbIX BO3AYIHBIX 1MAPOB (1—1‘/-;
JAMaMETPOM), KOTOpbie ABTOMATHUCCKH BOCMAAMCHAIOT CBOHl B3pbIBYATHI Trpys3,
aocturdye Bbicotot /00—1200 . Y6vrrku ov rpaga 8 CCCP cmeroano mucuu-
CASIOTCA ACCATKAMH MHAHAOHOB. [l03TOMY pakeTbl, KaK CPABHHTEADHO AEINCBOC
M MOBHAMMOMY AeilCTBUTEADHOC CPeACTBO, AOCTYMHOC KaKAOMY KOAXO3Y, MOTAH Gbi
npHOGPCCTH B HaMIeM CEAbCKOM XO3SHCTBe cepbesnoe 3naucHue. Ouu yaxe yno-
TPeGAAXTCA AAS 3alUTHI BHHOTPAAHMKOB Yy Hac B ApMeHHu.

#* Cwm. cratoio A. Mayas B «Technik fiiv Alles 3a 1915—16 1.

#¥* Ha6Aozenue 3TO HAXOAHTCHA B COTAACHH C OMbITAMH HaJ MEAKMMH KH-
BOTHbIMH, ewe panee npousseaennpimu K. O. Lnorkosckum nomompro mentpo-
Gexnoit Mawuubl, a nosamee npod. H. A, Pomumeim u ap. B Aenunurpazge

(1930 r.).
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HOTO OpYXKHJA, KOTOPOe caeraAo Obl HM3AHMIIHHMH  THKEAOBECHDIE
nywku., YHre yAarochb H3rOTOBHTb MOJeAs, KorTopas mpu 60 k2
oBurero Beca Hecaa 40-kurorpammoBylo rpaHaTy M mepe6pacbiBara ee
Ha pacctosiine 5—8 kM. Takas pakera myckarach ¢ oco6oro Aadera
H TIOAy4aAa YCTOHYHMBOCTD B TOAeTe GAarozaps BPALIEHWIO OKOAO
FPOJOABHON OCH, NOMOWbIO NpPOTeAAEpa, MPHBOAHMOTO B JeHCTBHe
BbITeKalOUleH W3 pakeThl cTpyeit rasoB). Oanako A06HTbcA yAOBAe-
TBOPHTEADHOH METKOCTH TIOTIaZaHHsi Y HTe He MOT, ¥ OMbITbl €ro GbIAH
npeKpaueHbi.

Hesazoaro x0 Boiisbr noao6uble 2e oNbiTbl AEAAAHCH M € NOABOA-
HbiMH Topmeaamid (pakeTa Xopomo rFOPHT IO BOAOK). lopreab
ATOro POJA — OCYILECTBAAS cTapuHHbIH npoekt Ae Ponrana — mno-
Ka3aAH XOPOIIYIO CKOPOCTb, 'GOAbINYI0 4eM OOGbIUHbIE TOPMEAbI, fIpH-
EOZKMblE B A€HCTBHe CaaTbhim Bo3gyxoM. Ho Heaocrarounas meT-
KOCTb pellliAa cyabby usoSperenns. B paspasuBmwylocss BcKope 3a-
Tem eoiiny 1914—1918 rr. pakera cywccTmemnoit poan kak Goesoe
cpymHe He HIpaAa.

[Tocre BoHHBI HamGOA:WHX ychexop B H3FOTOBAGHAW IOPOXOBBIX
PAKeT BDICOKOrO TOADbCMAa JAOCTHUTAM HEMELKH® KOHCTPYKTOPA —
uam. 3angep, [lorrense u Tuarunr. (OcobHAKOM CTOAT upessb-
yailho BaxKHbIZ DKCTIEPHMEHTAAbHbI2 HCCAEJOBaHHA aMepPHKAHCKOTO
gusuxa, npod. loaaapa, o koropbix Mpl 6yaeM TOBOPHTD B Apyrom
MecTe) .

O6 ombitax wnx. 3anzepa Mbl yke TOBIPHAH B mpeAbiAyled
raase. Pakera [lorrense (1931 r.) npu Bece 13 k2 umera B arnny
3% M M HecAa c cOBOI0 MeTeOPOAOTHUECKHE MPHGOPbI-CAMOIHCUDI,
a Takxe (OTOANNapaT M u3sMepuTeAb yckopewus. |lpu6oppr 6vian
CKPENASHDBI € TNaPallloTOM, KOTOPbIH TPH HCIBITAHWH PAKETbl aBTO-
MaTHYECKH PACKPbIBAACK B BbiCluel TOuKe NOAbEMAa M GAArONOAyYHO
AOCTAaBAAA CBOH IPY3 Ha 3eMAIO.

Hux. Tarauar B nocaegmux ceoux onvirax (B koume 1931 r.)
nyckaa paketol 64 k2 Becom na BLICOTY 8 KM; OHH TEPIHOCHAUCH
wa paccroauue 18 km. Ou mpoexrupyer myck paker, cHabueHHbIX
riipGCKONHYECKUMH cTabuansatopamu, Ha Bbicory 10—15 kM aan
nccaeaoBamdin  crpatocepnr.  Mlm ke mameded maam nepeGpoCcKH
NCUThl € MAaTepHKa Ha GAM3AeHAlIHe OCTPOBAa MOMOIUPIO NOPOXOBLIX
paKeT ero KOHCTPYKLHH.

R R SRR

Ouepk ucTophu NOPOXOBOH paKeTbl GblA Gbl He MOAOH, ecAau Oul
Mbi 12 OCTAHOBHAMCb TNoApo6Hee Ha MPOEKTE HMCMIOAb3OBRHHA TIOPO-
NOroH paKeTbl B KaYeCTBe JBUTATeAs AAA AETATEAbHOrQ anmapara,—
npoekre H. M. Ku6arbuuua, Bcxoapsp ymomsuyrom pance
crp. 41 u 43. 3t1oT Bamubi BnM304 B HCTOPHH PA3BUTHS HAEH pa-
KCTHOTO A@TAHHs MOMET CYHTAThCA HCXOAHDIM TYHKTOM 3BE3ZONAa-
LaHUs H TIOTOMY 3acAy:KHBaeT 60Aee MOAPOGHOTO PACCMOTPEHHUA,
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Xl. NerTarenbHan MmauwiuHa

Kuoannunua.
e

Mbicab 0 rgTaTeAbHOM ManIMHe 3aHHMaAa Ku6aarbunua eme B 1O
BpeMs, KOTAa OH MHA H paboTaa Ha cBo6oge. Bosayxonaapanue B ToO
BpeMsA. Oblan0 B KaAKOM
cocToanun. Awan ymern
NOABMMATbCA Haj  3€eM-
A€l Ha BO3JYIIHBIX Lia-
paXx, Ho CTAaHOBHAHCb B
BO3AyXe HIPYLWIKOH CTH-
XHH; YIPaBAsEMbIX 'BO3-
AyAIHBIX KopaBAaeld eiue
HE CYLLeCTBOBAAO, H HIAP
HECAO B Ty CTOPOHY,
Kyaa aAyA Betep. Ku6aab-
YHY MEYTAA O ITOAHOM
fIOKOPEHHH BO3JAyXa, KOI-
Aa YEAOBEK CMONKET CO-
BepIIaTb CBOH IOAET B
JKEAAEMOM  HANIPABAEHHH.

«Kakas cura zorxna
6biTh ynorpebaeHa, uTO-
fbl IpUBECTH B JBHXea
HHE TaKyl0o MallMHy? —

Pa3MDILIASA Ku6anan-
yny, — Cunra mapa 3zeco
wenpuroana ... I[laposas

MaHIMHa TpPOMO3JKa cama
no cebe M TpeGyeT MHOro
YTQABHOTO HaTpeBaHH A
AAL NpuBeJeHUS B Aeil- Puc. 20. Huxorait Ueanosnu Kn6aabuuu,
crBue.  Kaxue 6b1 npuc-
noco6AeHHs HHM ObIAM TIpHJAeAaHbl K NApoBOH MallHile — BPOJAE
KPbIAbEB, MOADBCMHbIX BHHTOB (TNpomeArepoB) u mp. — mapoBas Ma-
IWHHA He B COCTOSIHHH OyJeT moaHATb caMoe ceGs Ha BO3AYX».

Hanomuum, uto asuratereii BHyTpennero ropenus, paspeuHBIIHX
BIOCA€ACTBUH TPOGAEMY aBHallliM, B Te TOZAbI ellle HC CYILECTBOBAAO.
Bor mouemy or napopoit MawmMHBI MbICAD peBOAIOLHMOHEpPA-H306pPCTa-
TeAst obpaTHAACh CPa3y K 3AEKTPOABHUTATEAIO:

«B saexTpoaBUraTeAsx ropaszo GOAbIIAS JOAA NepeJaHHOH 3Hep-
THH YTHAH3HPYETCS B BHJAE pabOTbi, HO JASl GOADIIOIO IAEKTPOABH~
raTeAst Hy2Ha ONATb-TaKH TIApOBas Maluga. [ loroxuM, uTo maposas
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M BDAEKTPOJABHUTATEAbHAs MAIUHMHbI MOryT GbiTb YCTAHOBAeHbl Ha 3e-
MA€, a raAbBaHHUYeCKHH TOK MOXKET TI0 NPOBOAOKAM, HamojobGHe Te-
AerpaHbIX, TepeiaBaThcs BO3JYXOIMAaBaTeAbHOMY npubopy, KOTO-
pbiil, CKOAD3s, TaK CKasaTb, 0COGOH MeTaAAHHYeCKOH wacTbio no Tpo-
BOAOKAM, TIOAYYAET TY CHAY, KOTOPOIO MOKHO NPHBECTH B ABUKEHHE
KPbiAbs HAHM ApYTHe TOA0GHDBIE MpHCNOoco6AeHHs cHapssa. [logo6Hoe
YCTPORCTBO AETATEABHOTO CHapsZa BO BCAKOM CAydae 6biao Gbl He-
VAOOHO, JOPOTO H He INPeACTaBAAAO Obl HHKAKHX NPEHMYIIECTB TIe-
pes ABHMKEHHM TIO PEAbCAM».

He Moxer A oamako ueroBek 060HTHCH> coBceM 6e3 MexaHuye-
CKHX HCTOYHHKOB 3HEPTH4, a AE€TAaTb CHAOI0 CBOMX MYCKYAOB, Kak
eaaut Beaocuneauct? Mbicap Kubaabuaua paborara u 58 sTOM Ha-
npaBAeHHH. EMy 6blAo H3BECTHO, YTO «MHOTHE H306PETATEAH OCHO-
BbIBAIOT ABHiKeHHe BO3JAYXOTIAABATEAbHbIX CHAapsIZOB Ha MYCKYAbHOH
cHAe yeAoBeKa. Deps Turmom ycTpolicTBa CEOMX TPOSKTHPYEMbIX Ma-
WHH NTHLY, OHH AYMAIOT, YTO MOKHO YCTPOUTb TaKHe MPHUCIOCOOAe-
HMs, KOTOpble, G6yZyun TPHEEZEHbl B JABHKEHHe COOCTBEHHOM CHAOM
BO3AYXONAABATEAS, [O3BOASIET, My IOAHHMATbCA M AeTaTh MO BO3-
ayxy. Sl aymalo, 4TO €CAM 1 BO3MDKIHO YCTPOWTb TAKOTO THINA AeTa-
TEAbHCE TPHCIOCOGACHHE, TO OHO BCe-TakH OGYAET UMSTb XapaKTep
AIPYIIKK M CEPhE3HOTO 3HAUEHHS] MMCTb He MOKETH.

«Kakas xe cnra npumenuma x BO3AyXOUAaBaHMIO?» — CHOBA M
cHoBa 3asaBaA cebe Bonpoc Kubaarsumy ¥, HakoHel, HalmAA HAa MbICAD,
KOTOpaa TPEACTAEAAAACD €My €AHHCTBEHHbIM peuenuem 3azaun. [lo-
pox! Cura BspbiBuaTbix Beutects. «Hwkakne apyrue Bemectsa B npu-
pode He 06AaAAIOT CHOCOGHOCTHIO P@3BHBATD B KOPOTKHH TPOMENKYTOK
BpeMEHH CTOABKO 3HEPIHUH, KaK B3pbIBUATHIE»,

C aeiicruem atux peutects Kubarbuua 6bin 3makem npekpacuo.
Ewe a0 Bctynaeuna s napruio Hapoauosi moau (1879 r.) ou,
«npeABUAsl, UTO MapTHW B CC TePPOPHCTHUECKOH 6opbSe npuaeTCA
npubernyTb K TaK#M ECUISCTBAM, KaK AMHAMHMT, PEUIHA H3Y4dHTb
IpArOTOBAEHHE Il ynoTpebAeHde aTux BemecTs». «C 3Tod meabio,—
nHcarA OH B <CBOHX {I0Ka3aHMUsIX, — 5 TNPSABAPHTCABHO  BaHH-
MaACcA TpPaKTHYECKH XHMMHed, a 3areM NepeyuTaA [0 AWTEPAType
E3PLIBUATDLIX BelUeCTB 'BCe, YTO MOT AJITaTb. llocae sToro s y ceba
B KOMHaTe 40GblA He(GOADLIOE KOAMYECTBO HWHTPOTAMUEPHHA M TaKHM
o6pa3oM HPaKTHUCCKM AOKA3aA BO3MOKUOCTh HPHIOTOBASITD HHTPO-
FAMUCPHH H AMHAMAT COGCTREHHBIMH cpeAcTBaMH». Kubaabuuy H30-
OpeA ¥ caM H3rOTOBHA Te GOMObI, KoTOpble GbiAM 6polletpl TMOA Ka-
pery Anekcanapa 1. Jas storo emy «npuxoamroch mpuaymbsath
MHOrO HOBDIX, HHIJe He YNOTpeGAsBULAXC npHcnocobaenuit». [lpu-
HHMAA OH AeATEAbHOE yyacTHe U B noarotoeke moakona Ha Cazgomoii
yAulle, Tae zoaxieH Gbia mpoexatb uwapb. Ou paccumTan, «Kakoe Ko-
AHYECTBO AHHAMUTa HeOGXOAMMO AAsl TOTO, YTO6LI B3PbIB, BO-NEPBbIX,
JAOCTHUI WEAH, a BO-ETOPbIX — He NPHYHHHA BpeJa AHUAM, CAY4HB-
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WAMCA Ha TPOTyape TIpH Npoe3je TocyAaps, a TaKKe TPHAeKAlIUM
AOMaM».

«Ho kakum o6pasom, — cnpamnsar Kubarbuny, — momuo mpu-
MeHUTh DHEPTHIO ra3oB, o6Pa3yIOIIUXCA TPU BOCIIAAMEHEHHH B3pPbIB-
YaTbIX EEIECTB, K Kakoi-AHGO NpPOAOANKHTCAbHOH paboTe? DTo BO3-
MOMHO TOALKO NOJ TEM YCAOEHEM, €CAH Ta IpOMajgHas SHepPTHA, KO-
Topass ofpasyeTcss Npid TFOpeHHH B3PbIBYATbHIX BeULecTB, OyzeT obpa-
30BBLIBATBCA He CPa3y, a B TeueHHe GOAee MAM MeHee MPOJAOAZKHUTEAb-
HOTO IpOMeXKyTKa BpemeHH». Ilpum Takux ycaommsx paboraer mpec-
coBaHHbIii mMopox B pakerax. KuSarsuuu scwo npeactaBasA cebe mpu-
YHHY [OA€Ta PAKETbl — ropasjio AY4lS, HeM HeKOTOPble CHeLHa-
AHCTbI HAIlEro BPEMEHH, HaHBHO TIOAAramomue, 6yATo pakera cTpyed
BbITEKAIOIIMX K3 Hee TA30B OTTAAKHBAETCA OT OKPYKAICULEro EO3AYyXa.
On monumana, 4To OKpyawlllas CpeAa TOAbKO 3aASpHMBAET TOAET
PAKeTbl; ABWKYLIEH ke CHACH ABAAIOTCA ra3bl, HANMPAMOIHE HAa pa-
KETY H3HYTQH.

Pasmpiuass B atom wanpaeieHun, Kubarbuumd npuier k waee
PEAKTHEHOTO CaMOAETA, T. €. AETATeAbHOH MalllMHbl, YCTPOEHHOH mo
npwununy pakerol. Hazo 6biro pazo6paThb BTy MbICAb, H3A0KATH
ee B BHJe HpoeKTa u ony6inkoBath. Ho peBorouHoHHas AeATeAb-
HOCTb HACTOAbKO MOTAOTHAA Bce cHAbl KuGaabuuua, uyTo AAs M0z06-
Hoit paBoThl Yy Hero He HamIAcch Bpemend. HacTynuao cobbiTHe
1-ro mapTa: gapp y6ur 6omGoit Kubarsunua, cam Kubarbuuu cxsa-
YeH M 3aKAlOueH B [leTpOMaAOBCKYIO KPENOCTb; €Tro OMKHAAET CMEpPT-
Hast Kasub. YeMm ke 3aHAT peBOAIOLMOHEP B TIOCACAHHE AHH CBOi
MUY ?

«Koraa s saBuacs x KuGarbumuy kak uasmauenuwiit cMy 3a-
wHTHHK, — pacckasbiear cyay B. H. epapa, — meua npexae scero
IOPa3WA0, YTO OH GblA 3AaHAT COECPILSHHO M{bIM JEAOM, HHAyTb He
Kacaroumca nacrosuero npouecca, Ou GbiA TOTPYXKeH B H3bICKanHe,
KOTOPOE OH JEAAA O KAKOM-TO BO31yXOTNAQBATEABHOM CHApAAC; OH
’amaaA, 4To6bl €My AAAM BO3MOKHOCTH HAMMCaTb CBOM MAaTeMaTH-
yeckHe usbickauusi 06 sTom HM306peTennu. Od MX HanHcar u mpea-
CTaBHA TIO HAYAADCTBY>.

dToT 3aMevyaTeAbHbIH AOKYMEHT coXpaHuAcs Ao Hawnx gdei. On

03arAaEAeH aBTOPOM TakK:
«[lpoexT Bo3ayXxonaraBaTeAabHOoro npuéopa 6blib-
wmero ctyaenta Mucturyta umumewepon nyteit
coobtmennss Huxonras Meauwosuua Kubaabumnua,
YAeHa PYCCKOH COUUAADHO-PEBOANIOIUHOHHOHW map-
TH H».

«Haxoasics B 3akAloueHuH, 3a HecKOAbDKO Aueil 40 cBoeil cMepTH,
A DMWY 3TOT HPOEKT,— TAaKUMH CAOZAMHM HAUMHACTCA TEXHHYECKOS
saeemanne Kubaapuuua. — §1 Bepro B ocymwecteumocts moeit naen,
¥ 3Ta Bepa MOAAECPMHUBAET MeHsi B MOEM Y?KACHOM TOAOKEHMH.
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«EcAn Mos maes mocre TIaTeAbHOro OGCYKACHHS yYeHLIMH-
crelHaAMcTaMH 6yaeT NpU3HAHA OCYIIeCTBUMOH, To 51 6yAy CHacTAUN
TEM, UTO OKaxKy FPOMajHYIO YCAYFY poAuHe H uenoBedecTsy. 51 cno-
KOHHO TOTAa BCTpPedy CMePTb, 3HAs, YTO MOS MJesA He NMOTHOGHET BMe-
CTe €O MHOM0O, a ByzeT CylecTBOBATb CpeJH YEAOBEYECTBA, AAS KO-
TOPOTO f TOTOB ObIA NOXEPTBOBATb CBOEIO 2KM3HBIO.

«Bot cxemaTnueckoe onmcanue Mmoero npu6opa. B umannape A4,
UMelolleM B HH:HeM aHe orBepcTHe C, yCraHaBAMBAaeTCs TO OCH IO-
poxoBasa cBeuka K (Tax 6yAy s Ha3biBaTb LHAMHAPHKH M3 IIpecco-
BaHHoro mopoxa). Luannap A mocpeactsom croex NN npuxpenaen
K cpeaHel YacTH nAaTopMmpl P, Ha KOTOPO# AOAMEH CTOATb BO3AY-
xonAaeaTeAb. JlAsi 3a:uraHusa mMOOOXOBOH CBEUKH, a TaKxe AAS ycTa--
HaBAMBaHMS HOBOH CBey-
KH Ha MeCTO CropasilieH,
AOAXKHDI ObITb TPHAyMa-
Hbl 0cofble aBTOMaTHYe-
{KHe MeXaHu3Mmbl... Bce
3TO A€rko MoxkeT ObIThb
paspelieHO COBpPEMEHHOH
TeXHHKOH.

«[Tpeacrapum Temeps,
uyto cBeua K 3amiena.
Uepes ouenb  KOpPOTKHi
TIPOMEKYTOK BpeMeHH
uuruaap A wamoausercs
FOPSYUMH rasaMH, 4YacTs
KOTOPbIX AABUT Ha BePX-
Hee JAHO UMAMHAPA, M
€CAH 3TO JABAEHHE Tpe-

Puc. 21. Hab6pocok npoexkra aerateAbHOl
mamnupt Kubaabunua, ycrpoeumoit no npuu-

uuny pakeTvhbl BOCXOAHMT BeC UHAHHJIPA,
AaTHOPMhI U BO3AYXO-
11IAaBaTeAsi, TO TpubGOp JOANKEH MOAHATbCA BBepPX ... ﬂ,aBAelHnHeM

ras3oB npHBOpP AOAKEH TIOAHATbCS OUEHb BbICOKO, €CAH BeAHYHHA
JaBAeHHsl ra30B Ha BepXHee AHO OyJeT Bce BpeMs TOZHATHA mpe-
BbIMIATD THAXKECTb mpubopa.

«TakuM myTeM BO3AYyXOIAABATCABHBIN MPHGOP MOXET ObiTb TIO-
CTaBAEH 110 OTHCIUEHHIO K BO3AYIIHOH Cpele B TaKOM K€ TIOAOKEHMH,
KaK HeMoABMKHO CTosllee CYAHO TIO OTHOWEHHIO K Boae. Kakum e
06pa30M MOXKHO ABHHYTh Telepb Hall allapaTr B :KEAAEMOM Hampa-
Brenun? Jlas aToro MoxHO mpeaAroxkuTb aBa cnocoba. Mozxuo yno-
TPeGUTh BTOPOH NMOAOGHDBIN Ke LWHAMHAD, YCTAHOBAGHHDIH TOABKO ro-
PH3OHTAABHO ¥ C O6pallieHHbIM He BHH3, a B CTOPOHY OTBOPCIHEM
B aHe. JJAas Toro e, 4To6bl rOPH3OHTAABHBIH LHAHHAP MOAKHO '6BIAO
yCTaHaBAHBATb B KaKOM YroJAHO HallpaBAEHHH, OH AOAXKEH HMETb ABH-
2KeHHe B FOPH30HTaAbHON NAOCKOCTH. JAsi onpeserenns HanmpaBAedUs
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MOMKET CAYAHTb KoMnac. Ho MOKHO OrpaHHYHTBCA M OAHMM LMAHH-
APOM, €CAM YCTPOUTD €ro TakuM o6pasom, 4To6bl OH MOT 6bITb HaKAO-
HsieM B BEPTHMKAAbHOH MAOCKOCTH, a TaK:xke MOTr 6bl MMETb KOHYCO-
obpasnoe aABmeHne. HakroHeHneM uumAmHApa AocTuraeTcs BMecTe
u NOAJEPKHBaHMe arllapaTa B BO3JyXe M ABHKEHHE B FOPH3OHTAAD-
HOM HaTpaBA€HHH.

DTOT TIPOEKT pPeBOAIOLMOHepa-usobpeTaTeAss TMOCTHrAA Tparhye-
cxaa cyab6a. Kubarbuuy npocHA mpeacTaBHTDb €ro Ha CyZ CrelMaAH-
¢TOB, H €My 3To 6biro ofewano. ‘C HeTepreHHeM KAan TPHIOBOPEH-
Hplil K CMEPTH CYXACHKA O IEHHOCTH €ro 3aBeTHOH MbicAM, Dan-
3iACs ACHb Ka3HH, a OTBeTa He 6biA0. 3a ABa Aus go kasuu Kubarb-
yiy TIOAAA MHHHCTPY BHYTPCHHHX JeA cAeaytomee mpouwenue: «[lo
paclOPsZKEHUIO BALEro CHATEA:CTBA MOH MPOEKT BO3AYXONAABaTeAb-
poro ammnapara fepejJaH Ha PAcCMOTPeHHe TEXHUYECKOTO KOMHTETa.
He momxere Au Bbl, Bamie CHATEABCTBO, CAEAATb PACHOPsKeHHE O JO3-
EOACHHH MHe HMeTb CBHJAaHHE C KeM-AH00 H3 4YAeHOB KOMHTETa o
[I0BOAY 9TOro TIPOEKTa He TNO33Ke 3aBTPAILHETO yTpa MAH MO KpaHHeH
Mepe TIOAYUMTb MHCbMEHHbIH OTBET IKCIEPTH3bl, PacCMaTpPHBaBLIeH
MOH IIPOEKT, TO2e€ He IO03Ke 3aBTPalIHEro JHsi».

Oreera He mocAcaoBaro. Kubarbuuy 6biA 06MaHYT: ero NpPoexT
HHKYyJa JaAbllle JenapTaMeHTa TIOAHIHMH He TNOIIEA M HHKEM He pac-
cmaTpuBaAcs. UbsA-To BAACTHas, HO YepcTBas pyKa HATIMCAAa HA €ro
IpeJCMEPTHOM 3aBCLUIAHHH CAeJYIOLIYIO PEe30AIOLHIO:

«/laBaTb 3TO Ha paccMOTPeHHe YUY€HDBIX TENepb eABa AH GYAST
(BOCEPEMEHHO M MO2KET BbI3BATb TOAbKO HeyMeCTHble: TOAKHU».

U{HOBHHKM MOCTYNHAM ‘¢ TIPOEKTOM MO-YHHOBHHUDH: 3aNCyaTaAn
B KOHBEPT, MOAIIMAH K AeAy M MOXOPOHHAM B apxuBe. Hysabr uer,
yTo JOTUM obpekarac: Ha 3abBelHe 3aMeyaTeAbHAsl TEXHHU2CKas HAes,
0JHa H3 CAMbIX CMEABIX, KAKHe KOTAa-An60 6blAM BbiCKa3aubl. 30 aeT
oCTaBaAacb oOHAa HEM3BCCTHOM 'BCEMY MHpPYy, TOKa peBOAIOUHMSA
1917 roaa He CcHAAa 3anopoB C ABepeidl NMOAHLEHCKOTO apXHBa.
Toabko Toraa momrra ao Hac 3aBeTHas mbicAb Kubanbuuua.

Ha s3bike Texmuxum Hawmux aued wm3obBperenne Kubarbunua
AOAKHO 6blTb Ha3BaHO He EO3AYXOIIAaBAaTECAbHDbIM HPHGODOM, HE caMoO-
A€TOM, a 3BC3J0AETOM, MOTOMY UYTO 3TOT alplapaT MOT 6b1 ABUTATDbLCSI
. B aBCOAIOTHOH MyCTOTe MeX3BEe3AHbIX npocTpancrs. Kubaabuuy me
10A4ePKHBAET 3TOro 0OGCTOsATEADCTBA, SBASIOILErOoCS Ha HAll B3TAAA
nanGoAee 3ameuaTeAbHOH ocobeHirocTblo ero uszobperenusn. He moa-
U€PKHBAET OH ITOr0 PCPOSITHO MOTOMY, UTO B €r0 30Xy, KOrjAa AloaH
HEe YMEAW elle XOPOIIO AETaTh B aTMoc(epe, HeCBOEBpeMeHHO OblAd
AyMaT> o MOAeTaX 3a ¢t mpegeramu. Ho no cymectBy aTo 6biA mep-
BbIH LI1aT B MCTOPHY 3BE3/J0TAABAHMA,

Ha sTom sakanuusaetcs ouepk mcropuu mopoxoBoi pakeTbl. [Ipe-
XAe YeM MepeHTH K OGO3PEHHI0 COBPEMEHHOTO COCTOSIHUA PaKeTHOro



ACAa, He06X0MMO TMO3HAKOMHTb YHTAaTEAf C MeXaHHKOMH PaKeTDbI,
C YCAOBHSIMH e€ ABHKCHHA H C BbITCKAIOUIHMH H3 HHUX TIePCIIEKTHBAMH
3BE340TTAABAHUA.

X1l ucrounmn 3HEpPruM pakKeTbl.

Pakera — npubop cBoeob6pasHbIil, AL GOABLIMHCTBA AlojeH co-
BeplIeHHO HenpuBbIYHbIH. C Teopueil ero ABHKEHHS MaAO KTo 3Ha-
KOM BHe TECHOro Kpyra cmeuuaructosB. Mexauuka pakeTbl paspabo-
TaHa COBCEM HeAaBHO, TAK 4YTO Aazie M OT CBeAYWHX TPOdeccHOHa-
AOE-NIHPOTEXHHKOB MPUXOAUTCS MOPOIO CAbIIATD O pakeTe BeCbMa
npeBpaTHble cyxaewusa. /JupekTop M3EeCTHOH pakeTHOH AabopaTOpHU
s Llnangay, ayuwe#t B mupe, manesatan B 1928 r. unrepecuyio
CTaTblO O paKeTaX, rje BbICKa3aA, MEKAY NPOYAM, COMHEHHE B TOM,
YTO pakeTa MoxeT paboTaTb B mycroTe . .. M 3To cnycrs AecsaTnaerne
nocae ony6aukoBanHoii paborn ['oazapaa, Ha paae onbiToB Aoka3sas-
wero o6patnoe! B aroii ke cTaTbe HemeUkWH CHELHAAHCT yTBED
MJaeT, YTO CKOPOCTb pPaKeibl K KOHUY FOPEHHS «HE MOMKCT MPcEbl-
CHTb TOW, C KaKoil MOPOXOBbie Ta3bl BbITEKAIOT M3 PaKeTbl». YTsep-
MJeHHe 3TO, BEPHOE AA9 NYWEYHOLO CHANsAa, COBEPLICHHO OWIU-
604HO AASL PaKeTLi, CKOPOCTb KOTOPOH, KAk YEUAMM, MOKET BO MHOTO
(a3 MPEBOCXOAH™b CKONOC!H CTPYH BLITEKAIOLIHX T'a30E.

[Nosnakomimcs e NMOOGAMME € YCAOBHAMH ABHMAEHWA PAKCTDI; ie-
06X0AMMO BOOPYKMTLCA STHMM BHAHUSAMH, YTOObI NPABHABHY pa3-
GHpaTbcs B BONPOCAX 3Pe3A0UAABAHHUA.

Haunem c wcrounnka asuepruu pakeTbl. | axuM HCTOYHHKOM MO-
ryT GbiTb KaK BeUleCTBA B3pbiBUaTble, TaK M roproure. B uem raasHoe
OTAMYHE OAHMX oT Apyrux? B Tom, uTo B3pbiBuaTble BewecTBa €O-
AepKaT HeOOXOUMbIH AASl TOPEHUs KMCAOPOA B caMiX ccbe. Memay
TeM Kak BeleCcTEa, HasbiBacMble FOPIOUMMH, 3aHMCTBYIOT €r0 H3BHe.
[Topox, HHTpOrAMIEepHH, NHPOKCIAMM — BEWSCTBA B3pPbIBYATHIE;
He(Tb, CBETHABMDLII ras, ciMpT — roproune, Bnpouem, pesxoit rpa-
HHLb MCKAY TeAaMH 0G0€ro ToAa IPOBECTH HEAB3H: OAHO H TO ke
BEIIECTBO MOKET ObITh OTHECCHO TO K B3PDbIBYATHIM BELLECTBAM, TO
K FOPIOYMM, CMOTPS TIO YCAOBUAM ropedns. YroAb Mpn o6bIUHBIX YCAO-
BUAX ccTb roplouee. Ho ToT ke yroa: sBAseTca CHAbHO B3PbIB-
YATBLIM BeUIECTEOM, KOrZa B BM/AC MEAKOTO TOPOUIKA OH OGAMT KMA-
KMM KHCAOPOAOM W TOAOKHSEH. |0uHO Tak ke GeH3MH, ropAWLWil
Ha OTKPBITOM BO3AYyXe — 6o3BpesHoe TOPOUCe, a CMellaHHbIH B ra-
3006pa3HOM COCTOAHMH C BO3JAYXOM AOAZKEH ObITb Ha3BaM CHAbHO
B3pbIBYATHIM BELLECTBOM.

* Cm. «Umschau» Ne 22, 1928 r.
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JArs aBumenus pakeTl Heo6X0AMMO, YTOGhI BHYTPH Hee HEUTO
CrOpar0 HMAM B3PbIBAAOCH M 4TOGBl ra3006pasHbie NPOAYKTbI 3TOH
peaKuuu € GOADLIOID CKOPOCTBIO YCTPEMASAHCh O OAHOMY Hampa-
paennto. Kaxkoe ke BeuiectBo Bcero BbirogHee M36paTb B KauecTBe
rakoro MaTepnara? Koneuno Takoe, KoTopoe gaeT MPOAYKTaM CBOEroO
CropaHMs HaHBBICIIYIO CKOPOCTD.

Moxno TeopeTHueckH BbHIYMCAMTD, Kakas MPE€ZEAbHAA CKO-
poCTb OTGPOCA MOAYYAETCs MPH CTOPAHHH E PAKETE TOTO HAH HHOTO
pemecTBa. Mbl yxke BbIMOAHAAM paHee TOZOGHbIE PacyeThl, KOTAa
ofpeleASIAM BBICUIHE TIpeeA CKOPOCTH MYUIEYHOro cHapsiAa. 3aech
NPUAETCA CAeAATb TOHHO TaKoe zke BoluMcAeHue. B camom zere: mpo-
AYKTbl CTOPAHHS MAH B3PbIBa NMOAYYAT HaWOGOAbIIYIO CKOPOCTb TOTAA,
KOTZAa 3amac TEeIAOBOH 3HEPI'Mid, PASBHBAEMDbIA IPH TOPEHHH, MOAHO-
CTbIO MEPEHJET B MHBYIO CHAY ABUCHHSA CTPYH BbITEKAIOWIUX ra30B.
Hamu noayuena 6vira panbme (ra. VII) cooteercrsyromas ckopoctn
arsa uepnoro nopoxa (2400 m): s1o 3HauuT, 4TO Ta3bl, BbITEKAIOLLHE
U3 TIODOXOBOH paKeTbl, He MOTYT TPHOGPECTH C(KOPOCTb 6GOAbUIE
2400 M B cexyHay. 3ameyaTeAbHO, 4YTO B To BpeMsdA, KaK B OFHe-
CTPEABHOM 0pyauH He yaaeTcst (M MO MHEHMIO CHEILHAAHCTOB, HHKOTZa
He YAACTCH) JOCTHTHYTb GOA€Ee TPETH 3TOH NpPEAEADHOH CKOPOCTH,
B HoBeitmux mopoxosbix paxerax ([oazapaa) yme moutn gocTurnyTa
MaKCHMAAbHAA CKOPOCTb HCTEUEHMSI.

Ho mnopox, B ocobennocTn uepHbiii — BOBCE He CaMO¢ 3HEPro-
€MKOE BeIIECTEO; OH 3HAYHTEASHO YCTYMaeT B 3TOM OTHOWIEHMH Be-
11eCTBaM TOPIOYMM — KEPOCHHY, CTIHPTY, Aame aApoBaMm. Kuaorpamm
uepHCro mopoxa cnocoben pa3BuTb NpH B3pbise Menee 700 Goabuux
KaAOPHH TOMAOTBI: TAKOBA «TEMAOTEOPHAS CROCOGHOCTb» IOEOXa, CAY-
XKalgas Mepoit 3aKAIOUEHHOH B HEM IHEPTHH. | eMAOTBOpHAS e CIIO-
COOHOCTD TOPIOYHMX BENIECTB, €CAH OTHOCHTb €€ K BECYy TOpPIOYero
BMeCTe C BECOM HEOOGXOAMMOTO JAS TOpeHUs KHCAOpPOJAa,  ropasfio
6oabuie, TomuTb meunu NMopoxoM GbIAG Gbl Ge3YCAGBHO HEBBITOAHD.
Tem 60ree HEBBIrOAHO MOAb3OBATLCA MM AAS ABHAKEHHS pakeT.

Hau6oree 6GoraToiM HCTOUHHKOM 9HEPrud AAsL pakeT ObIA Obr
Boaopod, cropaomuil ¢ yucroiM kucaropoaom. Cpaeraem pacuer mpe-
A€AbHOH CKOPOCTM BBITEKAHHMsA TPOAYKTOB TAKOTe ropenus. YCTaHo-
BAEHO OTIBITOM, uTo 1 KMAOrpaMM BOZOpOZa, Cropasi B YHCTOM KHCAO-
poae, Boizeaser 26 000 6orbwmx xaropusi tenaa. ([lpaBaa, uwacto

* O6bluno NPUBOAUMbIE B CNPABOYHBIX KHHTFAX UH(QPbl TEMAOTBOPHOIH cro-
COGHOCTH TOPIOYHX BEWECTB HCAb3A HCMOCPCACTBEHHO CPABHMBATD C TENAOTBOP-
HoH cnocoGHocTbio mopoxa. Hazo npuusatp B pacuer TO, uTO B3pbIBUATDIC BE-
ILeCTBA MPH CrOPAHHH NOTPEGAAIOT CBOil COGCTBEHHBIH KHCAOPOJ, TOPIOUHE e
3aHMCTBYIOT ero u3BHe: OTHOCA YHCAO KAAOPHH K BECY TOpPIOYEro, CAeAyeT To-
3TOMy BKAIOYaTb B ITOT BeC Takxe M Bec norpeGasemoro kucropoga. Jlobaska
ZLOBOABHO 3HAYMTEAbHA — GOAbLIE BECA CAMOTO TrOPIOYEro: KHAOrPaMM YrLAS IO-
Tpebaser npu cropawmu 2,2 ke kucropoaa, 1 k: meptn — 2,8 Kz xucao-
poaa u T. m.



YKa3bIBAlOT elle GOAblée YHCAO, HO IPH DTOM HE YYMTHIBAIOT TOTO,
uTo npu Bbicokoii Temnepatype oxoro 10% obpasyrowerocs Boas-
HOTO Napa JHCCOLMUPYET, T. €. BHOBb PACNAJAETCs, U PEAKIIHA rope-
HHS He 20X0AMT 20 KoHua). [lpoaykrom ropenus ssBasercs 9 kuno-
rpaMMOE BOASHOTo mapa. KaxJ0My KHAOrpamMy IpOAYKTOB FopeHUs

coobiiaerca creaoBaTeAsto “—g— , T. e. 2900 Goabumx karopuii.

Ecan 6b1 Bcs 3Ta TenAoBasAs SHePrHs MOAHOCTDIO NePeliAd B YHEPTHIO
[MOCTYTNAaTeAbHOTO JBMKEHHSA Ta30BDBIX HacTHL, TO KaxAblA KHAOTPaMM
oT6pacbiBaeMbix ra3oB ofrajan  6bl  KHHeTHYeCKOH  3Heprueil
B 2900 X 427 xurorpammomerpoB, — noTomy uto 1 6. kKaropus,
npeBpallasch NOAHOCTbIO B MeXaHHueckylo sHepruio, aaer 427 xm-
arorpammomeTpoB paborol. C apyroil cTopoHbl, 0603HAUHB CKOPOCTD
YACTHIL B CTPye BbITEKAIOIIHX Ta30B OYKBOIO ¢, HMEEM, 4TO KHBas
CHAa KaxJOoro KHAOIpaMMa OTGpacbiBaeMbIX pakeToH Tas3oB paBHa,
COTAQCHO NPABUAAM MEXaHHKH,

1 c? c?
9,_8><—_ = {9, KWAAOrpPaMMOMETPOB.

Hmeem ypaBuenne:

s,

c?
2900X 427 = 196

[+

OTKyAa HaxoauM, 4To ckopocTb ¢ = 4970 u.

Hrak, mpeserbHas CKOpPOCTb YaCTHIL Ta30BOH CTPYH, BbITEKAOILIEH
M3 2103bl BOJOPOJO-KHCAODOAHOR PAKETbl, — OKOAO 3 KM B CEKYHAY.

Taxoit xe pacuer Ars GeH3UHA, KEPOOHHA, HEPTH AAET IPeAEAb-
Hywo ckopoctb BbiTekanus — 4300 m B cexynay, aas 6ensoara, meH-
Tana u MeraHa — oxoro 4600—4700 m. MaxrTuyecku moka yza-
AOCb TIOAYYHTb CKOPOCTb BbITEKAHHS TPOAYKTOB CropaHHs GeH3uua
¢ xucaopogom He soime 2000 M B cexynay (ombitni ¢ pakeroit [ep-
MaHCKOro O6IIECTBa 3Be3JONAABAHHUA) .

Mbl BHAMM, 4TO K€aMblM EBINOAHBIM JAS PAKETHl HCTOYHHKOM
3HEPTHH SBASIOTCA He B3PDLIBYATbIE BEILECTBA, a TAKHE «MHPHbIZ» rO-
ploYHe, KaK BOJOPOA, He)Tb, GeH3MH.

3pbIBYATBIE BEIIECTBA MMCIOT Ty OCOGEHHOCTb, YTO OHH OCBOGO-
JKAAIOT 3aKAIOYAIOILYIOCA B HHX BHEPTHIO NMOYTH MPHOBEHHO — Bo
MHOTO pa3 GLICTpee, UeM HalpuMep CMechb HeTH H kucaopoga. [Ho,
KaK IOTOM YBHAMM, MPOAOAKHUTEAbHOCTb CFOPAHMA KHe BAHACT Ha
BEAHUYHHY OKOHYATeAbHON CKOPOCTH, nprobpeTacMoit paketoit (B cpeae
6e3 TaxecTH). 10, 4TO UEHHO AASL OFHECTPEABHOrO OPYNKHSA, OKa3bi-
BaeTcs GECOAE3HBIM JAS PAKETDL

[Tomumo 60AbIIOH SHEPrOEMKOCTH, TOPIGHHE MMAKOCTH HMEIOT
nepes B3PbIBYATHIMH BEULECTBAMH €lle H TO IPeHMYIIeCTBO, YTO Io-
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peHHE He AETrKO MOAAAETCA PETYAHPOBAHHIO, MEXKAY TeM KaK B3pbl-
BaHHe [0POXa, pa3 HayaBlleecs, He MOXKET ObITb OCTAaHOBAEHO, MOKa
He CrOpUT Bech 3apag. A AAs NAGBHOIO NycKa paKeTbl HeoGXOAHMo
YMMETb BO3MOXKHOCT> PeryAHpOBaTb X0J TFOpeHHS.

Kakomy u3 roprounx BewecTB AOAZKHBI Mbl OTAATb IIPEATIOUTe-
HHe NpH BhiGope 3apsaaa AAS pakeTbr? Mbl yixe BUZeAH, Kakoe GOAD-
HI0e 3HaYEHHe HMMeeT B 3TOM CAydYae BEAHYHHA TENAOTBOPHOH CIOCOG-
HocTH. Donee 06CTOATEADHOE PACCMOTPEHHE BOMNPOCA MOKA3bIBAET
OJHAKO, YTO KAAOPHHHOCTb TOPIOUETO HeE ABASETCS 34eCb €JUHCTBEH-
HbiM pemaromwuM daxtopoM. CKOPOCTh BBITEKAHHS NPOAYKTOB rope-
HUsl OmpeAeAsieTCS (DOPMYAOH, COCTaBAEHHOH M3 HECKOADKHX MHOMKH-
TeAel, cpeaH KOTOPDOH MMeEeTCs M TaK Has, «rasoBas NOCTOAHHASA».

. 848 .
1 aK KaK IMOCA€JHAA BCAHYHHA DAaBHA 7, TA€ M —— MOACKYASPHDbIH

BEC, TO HaHGOADIIYIO Tra30BYI0 TIOCTOSHHYIO HMeeT BOA0OpOA, ob6Aa-
Jalomuil BJ06aBOK M BeCbMa BbICOKOH TEMAOTBOPHOH CMOCOBHOCTDIO.
Ruaxuit Bog0pos € KUAKHM KHUCAOPOAOM GbIA 6bI CAMbIM BBINOAHOIM
rOpPIOYHM JAS PAKeTbl, €CAH Obl He BBICOKAass CTOUMOCTb KHAKOTO B0O-
aopoaa u ero Maabrit yaeabubiit sec (0,07); cxxuxennni Bogopos
TpebyeT O6DEMHCTBIX PE3€PBYAPOB M CAMUIKOM [IOHHKAET TAK Hasbl-
BaeMylo <«TIONEPEYHYI0 HArpy3Ky» PakKeTbl, AeAaf 3BE3JOAELT MaAD
CNOCOGHBIM IMPeoJOAEBaTb CONpOTHBAeHHe aTmocdepnr. [loBuanmonmy,
caMoe TIOAXOASIUEe IO SHEPTOEMKOCTH H CTOMMOCTH 2KHJKOE IOpIO-
yee — CMeCb GEH3HMHA C KUJKHM KHCAOPOAOM, 60Ate JellleBoe AaiKe,
YyeM UePHbIH MOPOX,

B AutepaType (ocobenno pycckoii) Mo 3Be3J0NAABAHHIO HEOAHO-
KPATHO BbICKA3bIBAAACh MBICA> BOCIOAb30BATbCA B KadeCcTBe 3apsiia
AAS paKeTbl TaKMMHM TOPIOYMMH COCTABAaMH, KOTOpble, obAajas Bbl-
COKOH TEMAOTBOPHOH COCOGHOCTBIO, AAIOT He ra3006pasHblil, a TBep-
Abli TIPOAYKT cropamusa (mopomxooSpasnoe Tero). [lpearoxennue
9TO COBEPIUEHHO HENPHEMAEMO, | BepaAbld MPOAYKT CrOpaHHA He 06Aa-
AaeT HUKAKOH CKOPOCTbIO BbITEKAHHS: OH OCSAAAET Ha CTEHKAX ZIO3bl.
JlocTaTouHO BCIOMHHTD, YTO «TA30BYIO TIOCTOSHHYIO» B 3TOM CAYyYae
HYKHO TPHHATb paBHO# Hyato. Hepaunonarbro Taxxe u noamemn-
BaHHe K TOPIOYMM KHAKOCTAM TAKHMX BEIIECTB, KOTOPbie AAIOT TBEP-
AbIA TIPOAYKT CrOPaHHs, B pacyeTe HA TO, YTO [asbl HPH BbITEKAHUH
6yAyT yBAEKaTb € cO6O0I0 M YACTHUbI TIAOTHDBIX BEIIeCTB. | akoe yBAe-
YeHHe H MOXKET He CONMPOBOMKAATHCA COOTBETCTBYIOUIMM yMeHbIIEHHEM
CKOPOCTH Ta30Boro NoToka (COTAACHO 3aKOHY COXPAHEHHS SHEPTHH).

Becbma Baxublil BONpOC, CBA3AHHDINE € TOPIOYMM — TEMIEPATYPA
ropeHMs: He 6YJET AM OHA HACTOADKO BbICOKA, YTO \DACIHAABHT CTEHKH
kamepb! cropanusa? [lo muenuio mpod. Obepra, BbIAaIOMErocs HccAe-
JAOBAaTEAs BOIPOCOB 3Be3/ONIAABAHHKS, TeMIepaTypa B KaMmepe Cropa-
uns 6yzet oxoro 1500—1800°. [lpu Takoit Temmeparype Texmuue-
CKH BIIOAHE BO3MOM(HO OTPAZUTb TOMKY OT PaclAaBAEHHS.
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XIIl. Mexanura nonera PaKeTbl.
L]

Mbr mozowan X Apyrod CropoHe MEXaHUKH paKeTbl: K BOMPOCY
0 TOM, OT KaKHX OOCTOSTEABCTB 3aBMCHT OKOHYaTeADHas CKOPOCTb
paKeTbl M — YTO He MeHee BaXKHO YSCHHTb cefe, — OT KaKuX oOcCTo-
ATEADCTB OHAa H e 3aBHCHT. |eOpeTHuUeCKMH BBIEOJ ITHX COOTHOIIE-
HUA ZaH B KOHLe KHUPH, 3AeCb NMPHBOAUM AHUIbL OKOHYATEAbHbIit
pe3yAbTar.

MartemaTuueckuii anaius ycTaHaBAMBaeT, 4To B cpege 6e3
TsamecTn (AAS IPOCTOTHI MOKA OTBACKAEMCHA OT TAKECTH) OKOL-
uaTeAbHafi CKOPOCTb, mpuobGpeTaeMasi PAaKETOH IIOCAe TFOPEHHSA, 31~
BHCHT TO A b KO OT ABYX 06CTOSATEADCTB:

1) ot To#t ckopocTH, ¢ Kaxkoil BbITEKAlOT U3 ee TPyObi rasoobpas-
Hble TMPOAYKTbI FOPEHHHA;

2) OT OTHOIIEHHS NepBOHAYAABHOW MacChl PAKeTbl K €e OKOR-
yaTeAbHOH Macce, T. €. OT OTHOLIEHMS Maccbhl pakeTbl 20 TOpetihst
K Macce ee MOCAe FOPEHH.

Ecan nepronadaasuyio maccy paxeTpl BMeCTe € 3amacom Tro0io-
yero vb6O3HaUMM uvepes M,., a KOHEYHYI0 Maccy, Korja 3a0saj Bhiro-

pUT — uepes Mk, TO CKOpOCTb, NpHOGpETacMasi PaKeTOH ¥ KCOHUY
ropeHnA, 3aBHCHT OT BEAAdYHHDI ]l{)(if:)li'.

M:

Mg *

H#u orT xakux apyrux npuuun oxoHuaTEAbHAs CKOPOCTH PAKCTHI
B cpese 6e3 TAMECTH lie 3ABHCHT. JTO — 3aMEYATEAbHbIH Pe3yAb-
taT. (OkasplBaeTCA, YTO MPOAOAKHUTEABHOCTb M IIOPAJOK TOPEHHA
HHCKOASKO HE BAMAIOT HAa BSAMYMHY TPpHOGpETaeMOH pPakeTOH CKOpPO-
cru: «[lponcxoant au ropenye paBHOMEPHO HAM HET, AAHTCH AH OHO
CEKYHABI MAHM TDbICAYEAETHS — 3TO BCe PABHO; Jarke T€PepbIBbl HH-
uyero He 3HauaT» (lJuorkomckuit). Bropo#t noyuureabuniii BbIBOA
TOT, YTO CKOPOCTb paKeTbl HE OBYCAOBAHBUETCSH BOBCEe, KAaK MOKHO
Oblao OBl 0:KUAATD, @GCOAIOTHDIM KOAHYECTBOM COMIKEHHBIX BEILECTB;
GHAa 3aBHCHT AMIIb OT OT O I € H H A MacChbl 3THX BEIIECTB K Macce
He3apsikenHoH (Bepuce — paspsixenHoilt) paxernl. Manenbkas pa-
KeTa, 3apAKEHHAsi HeCKOADKHMH TPaMMaMH TOPIOYEro, MOXKET IIPH-
06pecTy TaKylo Ke OKOHUYATEAbHYIO CKOPOCTb, KaK M HCIIOAHHCKAS
pakeTa ¢ 3apAJOM B COTHH HAH TDICSYH TOHH, — €CAH TOABKO OKOH-~
yaTeAbHasi Macca PAaKeTbl B OGOMX CAyYasX COCTABASET OJHHAKOBYIO
ZOAI0 TIEPBOHAYAABHOH,

Uuraterp aoAken Takse OKOHYATEAMIO OTPEWIHTHCHA OT Pacipo-
CTPAHEHHOTO NpeJCTAEAEHUA O paKeTe, Kak o6 anmapare. OTTaAKHBAIO-
UIEMCSt OT BO3AyXa. OJTO CTapHHHOe XOJAuee MHEHHe TOTOMY Tak
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KHBYUE, YTO AAA MOBEPXHOCTHOrO CyMAEHHA KameTCs eCTeCTBEHHBIM
# 6eccriopubM, XOTS TPaBMADHDBIH B3TAfZ Ha MEXaHM3M IIOAETA pa-
KETbl YCTAaHOBHACS y:ke B smoXy HproTona, 3abay:zenne 8TO BAa~
AeeT GOABIIMHCTBOM YMOB €lleé M B HallH JHH, Mellas TPaBUABHO
pa3bupaTbCcA B BOTIPOCAX DPAKETHOTO AETAHHS.

MECTHO OCTaHOBHTLCA 3J€Ch M Ha APYroM 3abAyxzeHun 6Goree
TOHKOTO XapakTepa. | IpOTHB BO3MOKHOCTH MEKNAAHETHDIX NePEAETOB
BbIIBUTAETCH Hepeaxo caeaylomuil gosog. Ha szemnom mape me cy-
IIECTBYET TAKOIO I'OPIOYEro, SHEPTHA KOTOPOTO, NpeBpalieHHas B Me-
XaHHYEeCKyIo paGoTy, Gbiaa 6bl ZOCTATOUHA AAS NEPEHOCA €ro CaMOro
xoTs 661 Ha Ayny. Kurorpamm nan6onree aneproemxoro roprouero —
CMeCH BOAOPOAA C KHCAOPOAOM — pa3puBaeT ue Goaee 2900 X 427,
1. e. 1240000 xurorpammomerpos. Memay Tem, uTo6bl yAaAHTD
1 xuAorpaMm BemecTBa C 3eMHOH TOBEPXHOCTH Ha paccTosHue J\yHbI,
Tpebyerca cosepiuutb paboTy cbie 6 000 000 xurorpammomeTpos.
Orcioza A€ARIOT BbIBOJ, 4TO ropiouee, KOTOpoe aaxke camoro cebs He
MoxeT yHectH Ha JAyHy, TeM 6Goree 6€COMADHO AOCTABHTb TYyAa elle
KaKOH-HHOYAb Ipy3. SHAuUT, MeKIAAHETHDbIE TYTEIECTBUA — HecObI-
TOYHAS MeUTa; BCe CTPEMACHHSA ee OCYUIeCTBHTH 06peyeHbl Ha MMOAHYIO
HeyAauy.

Paccyxaenns nogo6Horo poaa, XOTsA M BbICKA3bIBAIOTCS 3a4acTyio
CBeAYLIMMH B APYIHX OTHOLIEHHSX aBTOPaMH, CBHAETEAbBCTBYIOT
O TIOAHOM HE3HAKOMCTBE C YCAOBHAMH paGoTbl pakerTbl. -3abbIBaioT,
4TO paKeTa BOBCe He HeceT ¢ cob0lo Bamnaca roprloYero Ha MPOTAKEHHH
scero mytd. OHa cxxuraeT u oTGpachlBaeT CBOe TOPIOYEE ellle TO COv
ceacTBy ¢ 3eMmaeil, B mepBble HECKOABKO MMHYT [OAETA; BECh 2e
OCTAaAbHOW IYTb paKeTa A€THT 3a CYET IHEPTHH, 3aNaceHHOH B Teye-
HHe DTHX HEMHOTHX MHHYT TOpDEHH,

Kpowme Toro. Hazo momMuuTb, YTO MeKMAaHETHAst paKeTa PacXOZyeT
Maccy TOPIOUEro, 3HAYHTEADHO IPEBOCXOASAINYI0 MACCy INOAE3HOrO
rpysa pakerst,

O6patumcsa Tenepp K A3bIKY MaTeMaTHYECKHX CHMBOAOB, YTOGBI
OTYETAMBEe OXBATHTD YCAOBHMA ZBHieHHS pakernl. (6o3HaquM, Kak
npexsize, HAYAAbHYIO MacCy paKeTbl, T. €. MacCy ee BMECTe C 3apAACM,
yepes M;; maccy pakeTbl mOCAe H3pACXOJ0BaHHA 3apsaja, ee KOHEY-
Hylo Maccy — 6yksoto M,. CkopocTb, ¢ KaKOI NPOAYKTHI CrOPaHHs

YAAASIOTCS OT AeTsiwielt pakeTsl (HO He oT MecTa cropanus), 060-
3HaunM 6ykeoio ¢. Haxowen ckopoctp, npuofperaemylo camoit pa-
KeTOil M0 H3PacX0JoBaHUM 3amaca ropiowcro (B xoanuectse M, —M,
0603HaYHUM uepes v,

exay STHMH ueTbip>Ms Beawunnamu M, M, ¢ u v cymectsyer
3aBUCHMOCTD, BIEPBblE YCTAHOBACHHAS HAIIMM COOTEHECTBEHHHKOM

K. 3. Luoaxosckum; Mbl B mpaBe HasbiBaTb ee «dopmyroi Llmoa-
KoBCKOTO». A uMenHO:
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AARL BCAKOI pakeTbl, ACTAWEI 8 NYCTOTE U 8 cpele bes raxectu,
cnpasejaus8o caclyrouiee paseHCTso («ypa-BHeHu-e paerTbl»):

Snauenne 6yKB, BXOAAIINX B ypaBHEHHe PaKeTbl, HaM H3BecTHO. Uro
e KacaeTcs (QUrypHpylomero B HeM uucAa 2,72, To 3HaKoMble ¢ Ma~
TEMATHKOH, KOHEYHO, Y3HAIOT B HEM OCHOBAHHE HATYPaAbHbIX AOTa-
pugpmos (e =2,71828...)

PaccMOTPHM HECKOADKO CAEACTBHH H3 3TOTO ypaBHeHHS. =

[pexcae Boero Mbl BHAMM, YTO PaKeTa MOKET JABHIaTbCs BO MHOTO
pa3 6bIcTpee NPOAYKTOB CrOPAHHs, — B IPOTHBOMOAOKHOCTD IyLIey-
HOMY CHapsjy, KOTOPbIH He MO2KET MYAaTbCA GbICTpee, 4eM TOAKAo-
e ero Iopoxosble rasbl. JleHCTBHTEABHO, €CAM MbI Hs€AaeM, UTOGDI
pakta gsurarach B 10 pas 6bicTpee BbITEKAIOWKX W3 HEE ra3oB, T. €.

v
uTO6bl OTHOLIEHHE —~ PABHAAOCH 10, Mbl ZOAKHBI IIOAOKHTD B (op-

M
MYA€ paKeTbl % =10; roraa —M—k-=2,72‘°=2200, T. €. 3aps-

senHan paxeta goaxHa 6biTh B 2200 pas Taxenee He 3apsmenHoi;
2199
HAH, HHDIMH CAOBAMH — 3apsJ AOAMEH IO BECY COCTABAATD j505°I0

ZOAIO BeCa PAaKeTbl, | €OpeTHUECKH 3TO BO3MOKHO, NMPHKTHUYECKH e,
v
KOHEYHO, HeocyueCcTBMMO. Ho mpH MeHbIMX 3HaYeHHAX ~ moAyva-
i
0TCE AAA WZ 60Aee BAATONPHUATHDIE COOTHOWIEHHSA, IaK, €CAH CKO-

POCTDb PaAKETH AOA2HA TOADKO BABOC TIDEBbINIATD CKOPOCTb BbITEKAlO-
ItHX ra30B, TO OTHOUIEHHE

Mi
—M; = 2,722 = 7,4.

Bro: - G e 879
‘O 3BHAYHUT, YTO BeC 3apaz[a AOAZKEH COCTABAATD 74 T. €. 0 B€Ca

PaKeTI,

Ilytem npeo6pasoBanus MOXHO NPHAATD NPEALIAYLIEMY YPABHEHHIO H

HHOH BHJ, 3 HMEHHO:
k4

r
g=Q (272 * —1),
T. €. Macca 3apaja ¢ paBHa Macce M, NIOAE3HOTO Tpy3a, YMHOXKEHHOMH
Ha BbipaxieHHe B CKobKkax,



Bot necxoAbxo uacTHBIX ¢Ayuaes:

v
OTtHowenue 5 CKOPOCTH pakeTh

K CKOPOCTH BbiTeKa®Rns rasos || 1 2 3 4 5 10

M,

i
OtHomenne -~ Beca sapsxen-
M,

HOft pakeThl X Becy Me3aps-

MEHHOM . . + « o « . . . .f 272 | 74 | 20,1 | 54,6 | 148 2200

Hirtn aaree B cMbicAe yBeAMuEeHHS CKOPOCTH pakeThl, Kax BH-
AWM, B PEAALHBIX YCAOBHAX He YAACTCHA: YHUCAA BTOPOH CTPOKH PACTYT
yepecuyp cTpeMuTeAbHo. Ecanm 6b1 Mbr moxeAarM HampuMmep zo-
6utbcs ckopocTH pakernl, B 20 pa3s 6GoAblrelt CKOPOCTH BbITEKaHUA
rasoB, HaM NPHIUAOCb ©bl 3aPAJAHT> ee KOAMUYECTBOM TOPIOUEro, KO-
topoe B 50 mMmaAMOHOB pa3 6oAbme Beca He3apsaeHHOH pakeTbi!
Hanomunm, uto B uucTepHe ¢ KepOCHMHOM COZEPAKHMOE TOABKO
B 13 pas Tseree Tapbl; Zaxe B TIUEAHHON sueiike MeJ BECHT BCErO
B 60 pas 6orbue, yeM BockoBas 060A0uUKa. | eXHHKE, BEpOATHO, HH-
KOTZA He YAACTCA COOPYAMUTb PAKETY, KOTOpPas B 3apsaKEHHOM CO-
CTOSIHMHM TpeBblllaAa 6bI BeC He3apsAuMeHHOH PAKETHI XOTA Gbl TOADKO
8 100 uau gaxe B 50 pas. Easa Au mostomy na mpaxTuke npuaercs
HMETb AEAO CO CKOPOCTAMH pPAaKeTbl, MPeBbIMAIONIHMH CKOPOCTD TIPO-
AyxtoB ropenusi 6onree, uem B 4 pasa. OTcroza mMOHATHO, KaK Ba:KHO
ZAsL PasBUTHS PakeTHOrO AeAa AOGMTbCA GOAbIIEH CKOPUCTH BbITE-
kanusa raszos. Kaxzgas AHIIHAA COTHA METPOB CKOPOCTH Ta30B CO3AAET
3aMETHYIO SKOHOMHIO B rpy3e TOPIOUEro, KOTOPbIH Geper ¢ cobolo
pakeTa.

CranoBuTcst OYeBHAHOH HEOOXOZUMOCTb fepexoja OT MOPOXa
K TOPIOYHM :KHAKOCTAM AAS AOCTHKEHHS BHAUHTEABHBIX CKOPOCTeH
norera. Ecau gas pakeT «3eMHOro» HasHaueHHS MOPOX OKA3bIBAETCA
elle AOCTATOYHO 3IHEPrOEMKMM 3apAAOM, TO AAS TIEPEAETOB KOCMMU-
YeCKHX OH Yyike COBCEM HempuroaeH. B Buae mpumepa caeraeMm aBa
pacuera:

1. Kakoit 3apsa nopoxa Heo6xozuMm pakere, TpeaHa3HAYAEMOiX
ars nepebpocku 6om6p1 B 50 k2 BeCOM ¢ MaKCHMAaAbHOH CKOPOCTBIO
500 m B cexynuay?

[lyctp cxopocTp BbITeKaHHS TOPOXOBBLIX ra30B M3 JI03bI paBHa
1000 M B cex. (moroBuHE gocTHTHyTO# B onmitax [oazapaa). Ecan
UCKOMbIiL 3apsaA x, To no ¢opmyre Llunoakosckoro:

500
M _Otx ) osim— Y272 =1,6.
M, 50 '
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Aerxo BoruncanTp, uto x == 30 x2. [lpu cxopoctn BbITexaHHA TO-
poxoBbix razoB 2000 m B cex., ZOCTaTOuEH AASA 3TOrO ellie MeHb-
it 3apag — 14 xz.

2. Kaxoit 3apsas Heo6x0auM AAsA TepeOPOCKH OAHOH TOHHBI TIO-
Ae3HOro rpysa ¢ 3eman Ha Ayny?

YUto6n goreTeTp Z0 JAYHbI ¢ HaMMeHbIIHM PacX0JOM FOPIOYETO,
paxeTa AOAZHA ObITb CHabKeHA 3aMACOM DHEPIUH, OTBEHAIOULMM CKO-
poctu 12240 m B cex. (em. crp. 139). Bossmem mau6orbmyio
CKOPOCTb BblTekaHus mnopoxoBbix raszos, 2400 x B cex., u cocrasum
ypaBHelHe: 200

_M_is'i-_l=272_ﬁ0?= 97251 =160,
Mk 1 1] l

159
Orcropa x == 159, Bapaz gorxken cocTaBAsATD —{go~ Beca pakeThl;
Ha AoAlo moAesHoro rpysa octaerca 0,69, obwero seca, Mzaumne
FOBOPHTD, YTO 3TO KOHCTPYKTHBHO HEOCYIIECTBHMO.

[loAbsysico ke MHAKMM TOPIOUHM, CO CKOPOCTBIO BbITEKAHHA
razoB 4000 » B cek., Mbl moAyyaem ropaszo 6oree GAATONPHATHDIE
COOTHOUIEHHS:

12240
x41 D 306
Tl 979000 = 2,79°% =20,
19
orkyaa x =19, 3apag cocrasaser g  ©Obuwero Beca, M Ha AOAIC

MOA€3HOFrO Tpy3a mpuxoznTes yxe 9%.

Unraterro aoAxkHa 6bITh MOHATHA Temepb Ta 3ajada, KOTOPYIO
MOCTABUAM Lepes <060l paGOTHHKH 3BE3JONARBAHHA Ha HbIHEIIHEM
sTame €ro PasBHUTHA: BO YTO Obl TO HH CTAAO0 HM306pPeCTH paKeTy
C KUJKHM 3apAZOM. Dyaylice HMeOT TOAbKO TaKMe pakeTbl; 6e3 HHUX
3aMaHYHBbI3 HEAH 3Be3J0NIAABaHHS HHUKOrJa He OyAYT IIpETBOPEHbI
B AeHCTBUTEAbHOCTb, B ZaAbueifmux raaBax Mbl mobecelyeM o pe-
3yAbTaTaX 9THX H306pETATEABCKHX CTPeMAeHHH.

[lepeiinem Temepn k cAeaylouleMy IYHKTY MEXaHUKH PeaKTHBHOTG
aBmxenus. Kax BblumcAuTh cuay, ¢ Kakoil TIPOAYKTbI FOPEHUA AABAT
Ha pakery? JlAs sToro zocTaTouHo 3HaTb KOAMYECTBO €:KeCeKYHAHO
noTpe6ASEMOro ropIoUYero H CKOPOCTb BbITekaHUs rasoB. Pacuer ocHo-
BaH Ha DAEMEHTApHDIX IIOAOKeHHMAX auxamuku. [lo 3axony npo-
THEOJeHCTBHA, KOAHYECTRO ABHmenus (mc), npHcyllee BbITEKAIOMIUM
razam, B Kax/blii MOMEHT pPaBHO KOAHUecTBY asnienus (Mv) camoii
paxernl. [locreamee :xe paBHO HATHCKY CHABI, yBAeKaloweH pakeTy
(Ft=Mpv). 3uaunr (cunras t==1 cex.), uMeeM, uTO HCKOMAA
CHAa HATOpa Ha PakeTy paBHa

F = mec,
TA€ M — MacCa €xeceKyHAHO NOTPeBGAAEMOTO TOpIYEro, a ¢ — ce-



KyHAHas CKOPOCTb rasoeoii cTpyn. Ecam, manpumep, pakera cxxuraer
160 2 6ensuHa B CEKYHAY, a MPOAYKTHI CTOPAHHS BBITEKAIOT CO CKO-
pocrbio 2000 » =200 000 cm B cek., To cuAa Hanmopa Ha paKeTy
(MAH cHMAA TATH) COCTaBASET

160 X 200 000 == 32 000 000 auu — okoro 32 xi.

B cBsisn ¢ aTuM y Hemeukux paGOTHHKOB PAaKETHOTO A€Aa IPH-
HATO XapaKTEPH30BATb PAKETHbIH MOTOP TaKolo APOGbIO:

norpe6a. ropiogee B cek. (B K1)
cuaa Hanmopa rasos (B K1)

Hanpumep cefivac ymomsauyTbrit MoTop ycAOBHO o06GO3HavaeTCs

TakK: .
0,16
« —_ )
Tun D)
Kax pas Takoii MOTOp CTaBHTCA, MeKAY TIPOUHM, Ha pakeTy Gep-

AHHCKOI'O <<C0}033 3BC3Z0NNAABAHUA»; OH BE€CHT BCEro 4YETBEPTDb KHAO-
o 0,32
rpaMMa. TaM K€ H3roToBAeH U GoAee CHAbHBIH MOTOD THTIA ——“64 3

o ,16
Becsmit 1,5 k2. Tpu Moropa Tuma —g5— AoctaTounsi, utobpr moa-

HATb B CTPATOCPEPY PAKETY, NOCTPOCHHYIO repMaHCKHMH 3Be3AOMNAA-
BaTeASIMH.

Ham mpeacront eme paccMoTpeTb BOTIpOC O BAMSAHMH CHABI Ts-
KECTH Ha noret pakeTol. Jlo CHX TIOp MBI BeAM PacueThi B IPeAIo-
AOKEHHH, YTO 3eMHas TSKeCTb Ha paKkeTy He aeiicTByerT. Benomuum
OHAKO, YTO IO, BAMSAHHEM 3€MHOH TAMKECTH BCe TeAa GAH3 TOBepX-
HOCTH 3eMAH MAJAT ¢ ceKyHaubM yckoperueM okoao 10 m. Orcroaa
TIPAMO CAEJYET, UTO €CAM PAaKETa JOAKHA B Cpele 0€3 TAXKeCTH To-
AYYHTb ABHXKEHHME OTBECHO BBEPX C CEKYHAHbIM yckopenuem 40 u, To,
B3AeTas OT 3eMAH, OHa MOAY4HT yckopenwue Bcero B 30 m. Janee,
eCAH COBCTBEHHOE YCKODEHHE PAKEeTbl M € Hb Il € YCKOPEHHA 3eMHOi
TSAKECTH, TO TaKad paKkeTa BOBCe He OyJAeT DOZHHMATBCA Ha 3eMAe,
Kak 6bl JOArO HH TPOJOAXKAAOCH T'OPEHHE M CKOAbKO 6bl rOPIOYEro
Au 6biA0 M3pacxogoBaHo. Hakonen B cayyae paBencTBa ofoux
YCKOpeHHH paKeTa MpEACTABASET KapTHHY, COBEPIIEHHO HeoObryaii-
Hyl0: OHA HEMOABHKHO BHCHT HaJ 3€MAEHl Bce BpeMs f10Ka TpoO-
HCXOAMT TOpPEHME, a 10 OKOHUYAHHH ero—MajaeT Ha 3eMAIO.

Kax Buaum, 6bicTpoTa cropanus, o6yCAOBAMBAIONIAS HapacIaHHE
CKOPOCTH PAaKEeTbl, OTPEAEASIET B Cpelle TAKECTH CyAb6Y PAKETDb; eCAH
FOPEHHE HAET CAHIIKOM MEJACHHBIM TEMIIOM, OTAET PaKeTbl BOBCE He
coctoutcs. MaremaTnuckoe paccmoTpenue Borpoca (OHO NMPUBOAWTCS
Hamu Ha cTp. 132) mokasbmBaeT, 4To B YCAOBHAX TS2KECTH CKOPOCTD
OTBECHOTO TIOAHATHS DAKEThl BCEIZa HECKOABKO MeHbIIE TOH, KaKyio



noAyuuAa 6Bl pakeTa, H3PacXoA0BaB PaBHbIi 3amac roployuero B cpese
6e3 TamectH. Uem Goablre co6CTBEHHOE YCKOPEHHE PaKeThbl 1O CPaB-
HOHHIO C YCKOpeHHeM TAXKECTH, TEM MeHblle PA3AHUME MEKAY CKo-
POCTBIO PaKeThl B cpele 6e3 TAKECTH M B ycaoBHsax Tsxectn. Ho Tak
KaK UeAOBEUECKMH OPraHM3M MOKeT 6Ge30macHO NepeHoCHTb He 6o-
Aee UeM 3-KpaTHOe YBeAHUEHHE 3€MHOt TSKECTH, TO TNPH OTAeTe
¢ 3eMAM NpHZeTCS TIPaKTHUECKH BeCbMa CUHTATbCA C 3THM pas-
AHYHEM.

KpoMe cuAbl TsmecTH, OTAETY paKeThl C MOBEPXHOCTH 3eMAH
ZOAHA MPEMNATCTBOBATb M aTMocepa. Mbr He MoxeM paccmaTpuBaTh
B 3TOH KHHIe BAHsHHe CONPOTHBAGHMA BO3AyXa Ha JABHXKeHHe pa-
KeTbl — Bompoc 5ToT uepecuyp croxed. Orpannuumcs yxaszanvem Ha
TO, YTO paBoTa NMPEOAOAEHHS PAKETOH AaTMOCHEPHOrO COTPOTUBAEHHS
ropasfo MeHblile, YeM PaboTa TIPEOJOAEHHS TAxecTH. |lpu Bece pa-
ket 10 T, maromazn momepeuynoro ceuerns 4 M® u yckopeHHH ee
aBuxkenns — 30 m, ZaBAenme B3PLIBHBIX Ta30B Ha Hee 6yAeT paBHO
30 r; conpotneAaeHue ke atMochepbr, o pacuetam K. . Llnoakos-
CKOTO, TPH Xopolnmo o6TexkaeMoii (opMe PaKeThl, He 6yaeT NpeBbI-
watb 100 xurorpammos. [Tpod. O6epT, repmanckuii TeopeTnx 3Be3ac-
NAABaHHs, CYHTAET, WTO CKOPOCTb PaKeTbl, OTChIAaeMOH ¢ 3eman
B G€CKOHEYHOCTb, YMEHDUIAETCA COTIPOTHBAEHHEM aTMOCHEPbI BCero
Ha 200 m B cex. Jlasn paker 3eMHOrO Ha3HauYeHMs, TIPOAETAIOUIUX
B aTMocepe 3HAYHTEAbHYIO YacTh TYTH, BEAHUHHA COMPOTHBAGHHA
60AbLIe, UEM AAS KOCMHYECKHX. B CAyyae OTCBIAKH, HapHMEp, PaKeTbl
na Ayny (npu BpIGope Ham60oAee BKOHOMHOIO IPOEKTa) MAaKCHMAaAb-
Has CKOPOCTb AocTuraetcs ua Bbicote 1700 xm — aarexko 3a mpe-
neraMH  aTmocepbl. [lroTHbrt ke cAoff aTMocgepbl, TOAUIHHOHN
50 kM, npopesaeTcs € JAOBOABHO YMepPeHHOI CKOPOCTbIO, KOTODAs
Aumb Ha yposwe 50 xm gocturaer 1,7 kM B cex. — BeAMuHHBI TO-
PAAKA CKOPOCTH CHapsJa CBEPXAaAr>Hed apTuArepuu. 3zech caego-
BaTEABHO HET MeCTa TeM ONAaceHHAM, KOTOpble HepeAKO BbICKA3hI-
BAIOTCA NPOTHBHMKAMH 3Be3JOTAABAHHA — UTO DaKeTa He B CHAAX
TIpoGHTD BO3AYIIHBIN MAHUbIPL Halllelf MAAHETBI. | OYHO Tak e M NpU
BO3BPAllCHHHM M3 KOCMHYECKOFO NepeAeTa CHOBA Ha -3eMAIO paKeTa
BCTYNHT B MAOTHYIO YacCTb Hallel aTMOCQEpPhl BOBCE He CO CKOPOCTbIO,
NHoA06HOH CKOPOCTH METEOpOB.

[TpucyrcrBre armocdepbr, — OTMETHM KCTATH, — He TOAbKO He
ABASIETCS TPEMATCTBHEM K OCYINECTBACHHIO MEKTIAAHETHDBIX Ilepene-
TOB, MO HAaTIPOTHB, AOAXKHO GbITh paccMaTpHBaeMO Kak (aktop, Gea
KOTOPOro OHM €4BA AM MOTAH 6bl 6bITb KOTAa-HH6YZb peaAH3OBaHDI.
B camoM zeAe: ecAm aTMocdepa HECKOABKO YBEAMUHBAET PAcXo0A To-
PIOYETro NPH OTAETE C JEMAH, TO 3aTO OHA 2% CO3JAET OrPOMHYIO IKO-
HOMMIO TOPIOUEro TIPH BO3BPAIEHMH PAKETHI M3 MEKIAAHETHOTO
peiica, ZaBas BO3MOMKHOCTb 3aTOPMO3HTb paKeTy MouTH Ge3 pacxoga
ropioyero (mozpo6Hee 06 3TOM GyAET CKa3aHO B APYTOM MeCTe).
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XIV. 3Be3AHAR HABMrauusa.

CxropocTH, NYyTH, CNOKMK.

[lepBoe, uro TpeGyer paspemenuss HpH OGCYXKAECHHH YCAOBHH
3BE30NAABAHHA — 9TO BOMPOC CKOPOCTH: KAKOK CKOPOCTbIO HEO0HXO-
AHMO CHa6JNTb OTMPABASEMbIH ¢ 3eMAU 3Be30AET, YTOGbI OH MOT Bbl-
MOAHHTb TOT MAH HHOM MemmAaseTHblit peiic? Hexotopnie us otno-
CAILMXCS CIOJA YHCAOBBIX JAHHBIX y2e TPHBOAMAMCH panee. Mbi
3HaeM, YTO KPYroBOoH OGAET 3EMHOTO Iapa OCYLIECTBASETCS TPU Ce-
KynaHo# ckopoctn (3a mpeseramu a'mc-cq)epbl) B 7,9 kuromerpos,
a NMPM 3aTpaTe BHEPTHH, OTBEwalomeH _cKopocTH 11,2 xm 3Be3sxoreT
COBEPIIEHHO OCBOGOKAACTCA OT LENeH 3eMHOTO TATOTEHHA. JeM-
HOTO, — HO He coameunoro. Pakera, koTopas puHeTcs ¢ 3eMAM C Ta-
KOIO CKOPOCTbIO B HATPaBAEHHH TOJOBOTO ABMXKEHMS HAIled ITAAHETI,
TIPEBPATUTC KaK Gbl B CAMOCTOATEADHYIO TMAQHETY, KPYKalLylocs He
okoro Bemanu, a oxoro Coanua co ckopoctbio 30 kM B cekyHay.
CMOKeT GeCnpelATCTBEHHO YAAAATBCA OT 3eMAH No ee opbHTe, HO
He cMOXeT eme yiTH oT BAacTH CoAHLA, MOryuee IPHTSAKEHHE KOTO-
poro 6yaer yAepKHBaTb ee Ha ONPEACACHHOM PACCTOSHHH, UTo6bI
3acTaBHTb pakery yaaiutbcs ot Coanua, T. e. ommceiBaTb 6oAee 06-
LIHPHYIO OPGHUTY, HYKHO CBOEBPEMEHHO YBEAHUHTD €€ CKOPOCTb, AHGO
2Ke C CAMOTO HayaAa GPOCHTD ee B IPOCTPAHCTBO C YBEAHYEHHOH CKO-
poctbio. EcAn MbI xeAraeM, uTo6b 3BE3Z0AET MOr CBOGOAHO mepeme-
1IaTbhCA N0 BCeH NMAAHETHOH CHCTeMe M Jarse BOBCE MOKMHYTb LapCTBO
Hawero ‘CoAHIIa, MbI IOAXKHDBI CHAGAUTD €10 dHepTHel, COOTBETCTBYIO-
weii ckopoctu 16,7 xm B cexynay. Ilpu cxopoctu mpomexyrounoit
mexay 11,2 km u 16,7 km, pakera cMOMET AOAETETb A0 OPGHTBI AlO-
6oit M3 nAaHer Hameii cucTembr. Kakas ke MHHMMaAbHAs CKOPOCTD
HY’KHA ZAS ZOCTHKEHHS ¢ 3eMAHM To# mAn unoil maanerpr? Pacuer °

naeT CAeAylollHe UHPPHI:

Heo6xoauma
MHHHMaAbHas Ha-
YaAbHaA CKOPOCTD:

Jan gocTHxenns
¢ 3eman op6urhr:

Mepxypus . 13,5 km 8 cex.
Benepnt . 11,4 »
Mapca . 11,6 »
Onurepa . . 14,2 »
Carypua . . 15,2 »
Ypana . 15,9 »
Henrtyna 16,2 »
IMayTona 16,4 »

* Kax BBIMOAHAIOTCA NOAOOHbIE pacyeThl, NMOKa3zaHo B KOHLEC XHHTH.
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Baecy Hago caeaatp zBa mosacHenus. Ilpeacze Bcero caoBo «cko-
POCTb» B STHX CAyYasiX €CTb He CTOABKO Mepa GbICTPOTHI mepeiBH-
XEeHHA, CKOADKO Mepa 3allaca dHEPTHH 3Be3joreTa. Bo-BTopbix, He
CAEZyeT AYMATh, YTO HOKHHYB 3EMAI0 C HEKOTOPOIO CKOPOCTbIO, 3BE3-
IOAET COXPaHSET e BO BCE BPEMS IlEPEAETA; HET, CKOPOCTb B NMYyTH
M3MeHSeTCA COTAacHO BTOpoMYy 3akoHy Kemaepa: 3BeszoreT zBH-
AeTCs TeM MeJAeHHee, YEM JAAAbIIE YXOAUT OH OT LEHTpa MPHTH-
HKEHH.

Byaymemy 3BesgzonAraBaTeAlo TPHAETCA OTYAAHBATb HE TOABKO

¢ 3eman. B zarexux crpaHcTBOBaHHMSAX € TIOCELLEHMEM JAPYTHX TIAQHET
OH JoAxkeH GyZeT BaaeTaTb Ha CBOEM Kopabae ¢ ux mosepxnoctu. Ka-
KHe TIOHaZOGATCA CKOPOCTH AAS OCBOGOMKAEHHS OT UX NPHTSAMKCHHA?
DTO MOXKHO BBIYHCAMTD, 3HAaS PAAMYC MAAHETHI W HaANpPs:keHHE THKe-
CTH Ha ee mMOBepPXHocTH.® Pe3yAbTaThl BbrYMCAGHHH ZaHbl B CAeAYyIO-
yed TabGAHYKe:

Mranera Heo6xo0oaumas na-
yaAbHas CKOPOCTh
Beman . . . 11,2 #m B cex
Aywa . . . 2,4 «
Mape . . . 5 «
Benepa . . . 10,3 «
Mepkypuit . . 3,7 «
Knurep . . 60 «
Cartypn . . . 35 <
Ypau. . . . 22 <
Hentyn . . . 24
TMayton . . . 4,9 «

Tpyanee Bcero 6piro 6b1 nOAHATbCA ¢ NoBepxHocTH (poTochepbr)
Coanua, ecan 6b1 5T0 MOTAO NOHAZOGHTLCA: HYXKHA CEKYHAHAs CKO-
poctb B 618 xm. Barto ¢ AyHHO# MOBEPXHOCTH MOKHO OTA€TETb TPH
ckopocTH Bcero B 2,4 kM, He CAMIIKOM JaAEKOH OT TOH, € KakoH Iy~
IeuHble AAPA MOKHZaAH xepAo «DepTvr» mpu 6omGapzupoBke Hem-
pamu [lapuxa c paccrosmus 120 xm.

He6ecnbie Tera, or KOTOpbIX BCEr0 Aerde OTYAAMBATH KOCMHUE-
CKOMY KOPabAI0 — 5TO acTePOMAbI M MEAKME TAAHETHbIE CIIYTHHKH.
Yro6bl MOKMHYTb, HampHMEP, TOBEPXHOCTb OAHOTO H3 CIYTHHKOB
Mapca — cambix KpoledHbIX M3 M3BECTHbIX HaM MAAHETHBIX AYH,
ZOCTaTOYHO 6bIAO 6bI COOBUIMTb PaKeTe HAYAAbHYIO CKOPOCTb BCETu
anmb 20 M B cexyuay. Orcloga sicHO, Kakoe BaKHOe 3HaueHHe IPH-

* B Ilpuroxenusx muiBeacHa coorae'rcrayiongax QopMyAa H CAeAaH npH-
mepubiii pacuer (ctp. 135).
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obperyr B 6yayuiem nojo6GHble MHHHATIOPHbIE HeGeCHble TeAa B Ka-
yecTBe YAOGHDIX MPHUCTAHEH H PeHAOB AAS BPEMEHHBIX CTOSHOK KOC-
MHYECKHX KOpabAei.

3aro Bricagxa na IOnurep (c o6paTnniM B3reTOM C Hero) cosep-
IIEHHO HEOCYIleCTBHMa MPH TeX CPEACTBAX, KOTOPbIE Mbl MOKEM Ipea-
engetb. JefictBuTeAbHO, AAs moabema ¢ HOnmTepa Hy:kHa HawaAb-
Has cxopoctb 60 Ky B cexynay — B 12 pas Goabas, ueM CkOPOCTb

v .
BbITEKAHHs rasa B BOAOPOAHOH pakere. Ho ecan - = 12, 10 17;=
=2,7"%==0xon0 160 000. (Cm. ypaBHenue paxerb.) YcTpouTb pa-
xery B 160 Tonicsu pas Goree Aerkyio, ueM 3aKAIOYEHHbIH B Hei
3amac roplouero, — KOHEYHO HeMbicAnMo. Boofuie nocemenue 60as-
wux naaner — [Onurepa, Carypna, Ypana, Henryna — sonpoc, ne
pa3peLIeHHbIN COBPEMEHHOR TeOopUeH 3BE3A0TIAABAHHUA.

CKOPOCTeH TepeHZeM K MapLIPpyTaM MYyTEUIECTBHH H K HX PO«
ZoAxuTeAbHOCTH, C NyTAMH CA€JOBAHHS KOCMHYECKHX Kopabiel
Z€A0 OGCTOHT AOBOABHO cBoeo6pasno. Kasarocb 6b, B npoctope
MEKTIAQHETHDIX MYCTbIHb CaMblH €CTECTBEHHDbIH W BBITOAHBIH NyTb —
npsvas Aunua. [ Ze, xax He B MHPOBOM NPOCTPAHCTBe, LeAecoobpa-
3eH 6blA 6bl TOT HPUMHTHBHBIH COCO6 pelueHHs: ZOPOKHOTO BOIPOCa,
nomoigbio kotoporo Huxonait [ mamerur Hekoraa nanpasrennue
OxTabpbckoli A0POrM — NPOKAAAbIBATL NyTH IIo AuHeiike? Mexay
reM HMMEHHO MPAMble HATIPABACHHUS ABATCA B 3Be3AHOH HaBUTaUUH
PeAKHM HCKAIOUEHHEM, MPaBHAOM e 6yayT myTu kpusbre. Kpatuait-
WHH B reOMETPUYECKOM CMBICAE NMYTh OKAa:KETCA B TPAKTHKE 3BEBJAO-
NAaBaHHA HAaCTOAbKO HEBbITOAHBIM B CMbICAE PACXOAOBAHUA I'OPIOYErO,
YTO MM COBEPIICHHO HEBO3MOHO 6YAeT BOCIIOAB3OBAaThCS.

Maur noiiMem DpOHCXOMXAEHHE 3TOTO NAPAZOKCA, 6CAH BCIOMHHM,
4TOo paKeTa, NOKMAANIOWIAs 3E€MHOM IIap MO HANPABAEHHIO pajHyca
(TouHee — HOPMAaAHM) 3eMHOH OPGHTBI, COXPAHAET M TY CKOPOCTb, Ka-
KyI0 MMeeT 3emHOit miap, T. €. 30 xM No HaNPaBAEHHIO TIEPTIEHAUKY-
ASIpHOMY K paguycy. E.cAuM 6bl Mbl MOXKeAaAM HANPaBUTb 3BE3JAOAET
no kparyaitmemy nytd Ha Mapc B MOMEHT TPOTHBOCTOSIHHSA, TO
ZOAKHBI GbIAH Gbl mpemae Beero ceectH K Hyalo 30-km ckopocTb
SBe3sJOAETa NO KacaTeAbHOH K 3eMHo#l opbure. Jas yHHuTONEeHMA
3TOH CKOPOCTH HET APYroro CPeACTBa, KaKk COOGLIMTb paKeTe TaKylo
7Ke CKOPOCTb B MPOTHBONOAOMKHOM HATIDABAEHMH. 3HAUMT elle A0
HauaAaa co6cTBeHHO moaeTa Ha Mapc 3Be3z0neT 40AKEH Pa3BUTD CKO-
poctb 30 kM B cexynay, AAs 4ero mpH HeTAHOM roploHeM INOTpPE-
6oBaacs Gpr 3amac ero B 1500 pas Taxeaee camoii pakeTsl. Yike U 3T0
COBEPIIEHHO HEHCIOAHHMO, — & BeAb HY:KHO €Ille HMeTb 3alac ropo-
YeTO AAS COOBIEHHS paKeTe 3HAYHTEABHOH CKOPOCTH TIO HAallpaBAe-
nuio x op6bure Mapca; u HakoHey moHazo6MTCA BecbMa MHOTO OpIO-
yero AAA GesomacHoro cnmycka Ha Mape, Tak kak, NPUGAH3HBIIMCD
NoA NPAMBIM YTAOM K €ro ABHKEHHIO, 3Be3ZOAET AOAKEH MpHOGpecTH
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Ty cKopocTb, ¢ Kakolo Mapc aBuxerca no opbure (24 km B cek.).
O6muii MTOr HACTOABKO KOAOCCAAEH, UTO HEOCYIUECTBHMOCTb TOA0G-
HOTO MOAeTa CTAaHOBUTCS COBEPUICHHO GecCrpoHOil.

Cxoauble 3aTPpyAHEHHS TIPEACTABATCA NPH TIOAEre TO TPAMOMY
NyTH M K APYTHM INIAQHETaM, GEe3pasAMYHO BHELWIHHM HAH BHYTPEH-
uum. TIpHXOAMTCA MOSTOMY OTKa3aTbCsi OT MPAMOAHHENHBIX Mapui-
pyToB K H36paTh unbie nyTn. Kax MopemraBaTeAH aAs nepeABHMEHHs
IAPYCHDBIX CYZOB NOAb3YIOTCH MOPCKHMHM M BO3JAYIIHBIMH TeYeHHAMH,
Tak 3BE3JONAABaTeAM 6yayT moAb3oBatbes mnputsmennem Coanua,
HaTIpABASAsl CBOH KOPabGAHM 110 TIyTAM, oTipeAeAeHHbIM 3aKOHaMH Hebec-
HOM MeXaHMKH. A 3TH Z0pOTH — He NPsAMble: €CTECTBEHHDbI TIYyTh KOC-
MHYECKOTO KOPaGAsi — Jyra dAAMICA, 6OAeE HAH MEHEe BHITAHYTOro.

aKk M BcsiIKoe HebecHoe TeAo,
3BE3JIOAET JOANKEH JABHTATbCA NO
KOHMYECKOMY CEUEHHIO.

Paccmorpum  cnavara  nyre-
IleCTBMe Ha COCeAHME € HaMH
aranerst—Mapc u Benepy. Ayn-
Hble MapUIPYTHI CAOXHEe, H O
HHX Mbl NOTOBOPHM 0c06o0,

[Torer ma Mapc ¢ naumenn-
IIHM  PacXoZOM BHEPTHH MOXMET
6bITb OCYUIECTBAEH IO 3AAHITH-
YecKOMy ITyTH, KOTOPbIH OXBaTbl-
BaeT 3eMHYI0 OPOHTY M AEKHT
BHyTpH op6utel Mapca, kacascn
obenx OPGUT B HAYAABHOH H KO-
Puc. 22. Mapuwpyr Hauebiroaueii- HeuHO# TOYKaX  (yTEUIeCTBHS.
']t/[‘°"° X;Pe"em ¢ 3eman (7) ma Pyc. 22 noscuseT cKasaHHOE;

ape (M). T — nonoxenue 3eman, M —
TIOAOKEHHE Mapca;  aaaunc
TM — myro neperera. PakeTa A0AKHA  IOKMHYTb  3eMHOM
map ¢ TaKOK CKOpPOCTbIO, Kakas Heob6xoguma, yToOGbl, NOJUHHASACD
3aKoHaM HeGeCHOH MeXaHHKH, HanpaBuTbes mo aaruncy 1 M. [lepso-
HauyaAbHbIH 3arac CKOPOCTH AOHeceT paxeTy Ao Touku M, rze (ecan
HagAexamum 06pa3oM Bbi6paTb MOMEHT OTNPABAE€HHs) OyAeT Haxo-
autsca Mupc; o6ospes Mape, me cuuxasco Ha Hero, maccaxupbi
YMYATCA B paKeTe TO APYroil MOAOBMHE DAAHNTHUECKOTO NYTH K HC-
xoauoit Touxe 1. Ho maiiayr Au omm 3zeco B MOMeHT mpPUGHITHA
poauyio naamery? Her, notomy uto Bce myTemecTBHe mo Takomy
mapmpyTy 3afimer 519 cyrox, m Bemas oxaxercs gareko oT cBoero
TIpeKHEero NOAOKEHHS.

Orciona Bo3sHHKaeT HEOBXOAHMMOCTb BbIAAATb HEKOTOPLIH CPOK,
npe6biBas B NorokeHuH cnyTHuka Mapca, mpexae uem nycruTbes
B obpathniit nyTb. [lo pacueTam repmanckoro TeopeTHka 3Be3Z0NAA-
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sanus B. ['omanna, nepnoa sbiknganns npu norere na Mapce aoaxen
aautbest 450 cyTok, Tak uTO BCe myTewecTBMe B 06a KOHLA OTHHMET
970 cyrox. Takos cambiii KOHOMHDBIH, B CMbICA€ PACXOAa TOPIO-
yero, MapupyT. COKpaTHTb NPOAOAKHTEADHOCTD BOSMOMKHO AHIIb 3a
CYET YBEAHYEHHS CKOPOCIH, T. €. PACXOAa TOPIOYETO.

JAs TpexaeTHero myTellecTBHS B MHPOBOM TPOCTPAHCTBE NMOTpPe-
foBaroch 6bI mpexae BCero CHabAWT> MAcCa’KHPOB OFPOMHBIM 3ama-
com mumu. MoxHO AM paccyMTbIBaTh Ha H306peTenne B 6yayuiem
KaKMX-HUOYAb MUTATEABHbIX THAIOAb, KOTOPbIE IIPH HHYTOZKHOM Bece
BIIOAHE HacbhITAT yeAoBeka? He Bxoaa B moapo6HOCTH, CKakeM NpsAMO,
4yTo ToAo6Hble MeuThl coBepmenHo HecHbrrounnl. «[loxyza ueao-
PeK OCTaeTCA YEAOBEKOM, a NIPHPOAA, B KOTOPOH Mbl KHBEM, He Ire-
pecTaeT GbITb caMa coboH, MeuTaTb O HACBILIEHHH HYeAOBEKA He-
CKOALKHMH TaBAETKAMH TaK Ke MaAO OCHOBAaTEAbHO, KaK BEPHTb, UTO
KTO-AH60 MOr IsiTb ThICAY YeAOBEK HACBITHTb TpeMs XAebaMu»
(B. 3asazonckuii: «MoxeT AM YeAOBEK HACBITHTbCH TaBAeTKOH?»).
MunuMarbHbIi BEC CYTOMHOTO MHILEBOro TIaiflKa Ha OZHOTO UeAOBeKa
ne moxer 6oith Hmme 600 2, Do cocraBaser mpu mnyTemecTBHM
Ha Mapc 3amac mumu cBbille MOAYTOHHbI AAS Kax/OT0 Iacca:KHpa,
a CAeZOBaTEAbHO — MHOTO JECATKOB TOHH M36BITOYHOrO TOPIOYEro.

Boo6ue ocymecTerenne nepereta Ha Mapc BeTpeuaer psa cambix
Cepbe3HbIX 3aTPYAHeHUH, NYTH K Pa3pUICHHIO KOTOPLIX B HACTOA-
ulee BpeMs €lLie He HaMEu€HbI.

Ho kax 6b1 BmocaeacTBMM Hm 6bIAM paspellleHbl 3TH BOTPOCHI,
AeteTb Ha Mapc BO BCAKOM CAyuae NpuJeTCS He NO TPSAMOMY NYTH
B 60 MHAAMOHOB KHAOMETPOB, a 1O rop23xo 6oAee AAHHHOMY OKPYK-
HOMY TIyTH, ITOAB3YSCh ZapoBoio cuAow mpursaxenus Coanua, Hawero
MCIIBITAHHOTO COIO3HHKa B paGoTe Ha 3emre. «[lpu myTtemecrsuu na
Mapc u 06paTHO, — TOBOPHT OAMH H3 TEOPETHKOB 3BE3AOTIAABAHHUSA,
HU. Buuxrep, — TATOTEHHEe SBASETCA BParoM B TeueHHe JAECHATH
MHHYT, 3aTO B TEUeHHe PAAA AET — HAIIHAM JAPYTOM>,

TMoao6upiM ke o6pasoM MoxHo 3acTaBuTb paborath Coanue u
npH TepeAeTe Ha ZAPYTywo Haumy coceaxy — Bemepy. 3aecs Takxe
HaZo u36paTb KPYKHOH MYTb, MO BAAMICY, KOTOPbIH B 3TOM CAydae
6yaeT KacaTbcA H3BHe 0p6uTH Benepor u usnyTpu — opbutsr 3eman.
[NyrewecTBre B 0AHH KOHell N0 TakoMy 3AAuncy npoaautcs 147 ¢ we-
GOABIIUM CYTOK, a TMOAHBIH 060poT — 295 cyTox. Bosspawmenne xe
Ha 3eMalo 6e3 pacxoja roploYero BO3MOXKHO TOAbKO uepe3 ABa
¢ AHWHMM roza, mocre 470-cyrounoro oxMaaHMa B KauecTBe CHyT-
nuxa Benepbl.

Bnpouem wmmxenepom ['omannom paspaboran mpoext 6oree
KPAaTKOBPEMEHHOTO myTemecTBns k Benepe (6e3 Bbicagk#) ¢ Bo3-
EpallleHHeM Ha 3eMAIO: TIPH CPABHHTEAbHO HEGOADIIOM AOMOAHHTEADb-
HOM pacxoZe FOPIOYEro B NyTH oOWas AAHTEABHOCTb INlepeAeTa Mo-
et 6b1Tb cBegeHa k 1,60 roga. Tem xe uccAegoBaTereM TIpeAAOKEH
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mapuwipyt 1Y2-rogoeoro myTewecTBMA ¢ MPHOGAHMKEHHEM
k Mapcy u x Benepe (ne 6anxe 8 muaruonos xm). Jpyroit uccae-
ZOBaTeAb STOTO Bompoca, nemeuxuit ummenep Ilu p ke paspaboTar
MapuIpyThl, YMEHbILAIOWIHE NPOZOAKHTEADHOCTh meperera Ha Mapc
a0 192 cyrtox, a ma Benepy — z0 97 aneit; no atn mapmpyThr cBsi-
3aHbl € ropaszo GOABWIHM pacxoZom roptouero. |lpu xerannu ee
6oAee YCKOPUTD TyTelleCTBHe Ha Benepy, moxHo u36paTbh myTb no
aAAMTCY, Kacalowemycsi opbur 3eman m Mepkypusa. Dror mapu-

L pyT OTHAA 6br Bcero 64 aHsA, HO, KOHeYHO,
' 6biA 6bl €le MeHee SKOHOMHUEH.

O6paTuMcss Temepb K AYHHBIM TyTelLIeCT-
BHAM H pPacCMOTPHM JBa TPOEKTa: IepPBbIH —
noreT Ha Ayny ¢ Bbicaaxoit Ha HeHl; BTOpoH —
BBIAET 3a AYHHYI0O OpOMTY ¢ UeApio 06o3pe-
HUsl HEZOCTYITHOM JAAS HAac «3afHeH» CTOPOHDI
nounoro ceermaa. (Ywuraterro, BeposTHO. M3-
BecTHo, uto Ayna, obxoas soxpyr 3eman, o6-
palieHa K HeH Boce BpeMs OJAHOH H TOH ke
CBOEH CTOPOHOH; IPOTHBOIIOAOKHOH CTOPOHDI
HalNero CIyTHHKA Mbl BHJAETb HE MOXKeM, H O
(PH3HYECKOM €e YCTPOHCTBE HAaM HHYEro He-
H3BECTHO) .

[Torer na Ayny ¢ Bbicagxo Ha mHeit mo-
keT O6biTb HauGOAEe BKOHOMHO OCYIIECTBAEH
; Mo TOMY mAaHy, KOTOpblii paspa6oTan 6bIA emre
T Krorem Bepnom. Paau cbepemenns ropiouero,
J HaZ0 HAMPaBMTb paKeTy CHayaAa MO BbITAHY-
Puc. 23. Hamen TOMY ®AAHTCY (puc. 23), oaun oxyc xoTopo-
roanedmn#i nyto me- TO COBNAajaeT ¢ ULeHTPOM 3eMAn, caMas xe
peaeta ¢ Seman T yAareHHas OT 3eMAH TOUKA HAaXOJHTCA B Mec-
na Ayny (L). Ilyte te papHOTO TMPHTAXKEHHSA OGOMX HeGECHBIX TeA.
mepernGacTcA B T0-  (JAg moocToTh MBI cuMTaeM moka AyHY - He-
ke (A) pasnoro npu- A
TRKEHUA. noasuxHol) . Ilyte nmo stomy saauncy B ozun

KoHelu, oT 3eMan a0 Toukn A, pakera mpo-
AETHT € 3alacoM CKOPOCTH, TIOAYYEHNbIM TNpPH UIepBOHAYAaABHOM
ropenuH, 6e3 AOMOAHHTEADHOTO pacxoja roprodero s gopore. Jocrur-
HyB ToukH A, pakera, mpeAocTaBAeHHas caMoil ce6e, OTIIPABUAACD 6bl
B 06paTHbI MyTb N0 Apyroit moroBuue aarunca. Ho BmemarteabcTBo
MHAOT2, TYCKAIOWEro Ha KOPOTKOE BPeMs B AcilCTBHE B3PbIBHOH Me-
XaHH3M, €OOOIIAeT paKeTe CKOPOCTb TAKOH BEAWYHHDl M TAKOTO Ha-
IpaBAEHH, YTO 3BE3Z0AET MEHAET KYPC: OH CAEAYeT Mo Ayre APYroro
MEHBIIEr0 3AAHICA, KOTOPas M TPUBOAHT €ro K NoBepXHOcTH J\yHbL.
Juxenne Aynbl no ee opbure KpyroM 3eMAH H3MEHACT BMA NYTH
pakeTbl, — HO B ofuieM OH coxpansct O-06pasHylo GOpMy € TOU-
koit neperu6a na paccrosinnu 40 000 xm ot uenrpa Aymbr
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[Moroanio 3Ty cxemy HEKOTOPBIMH 110APOGHOCTAMH, OCHOBAHHbIMHK
Ha Moux pacdyerax (mpusegenmnbrx na ctp. 139). Pakera noauu-
MaeTCA € 3€MHOH MOBEPXHOCTH CHayaAa C HeGOAbLIOH CKOPOCTDbIO,
KOTOpas MO Mepe B3AeTa BCE BO3PACTAET M JOCTHrAeT MAKCHMYMa —
9780 M B cex. OTHOCHTEADHO 3€MAM — MHHYT uYepe3 6 oT Hauara no-
aeta. K sTomy momenTy pakeTa oCTaBMT jareko mo3azu cebs BClo
TOAILY aTMOC(Qepbl, TaK KaK GYAET HAXOAHTHCA Ha BBICOTE OKOAO
1700 km. [TrotHylo yacTb aTMocdeppl pakeTa MPOAETHT € yMepeH-
HOM CKOPOCTDbIO, He NpeBbimatoweil 1,3 km B cex. (Ha Borcore 30 xm).
Ornazalor nosToMy onaceHus, 4YTO BCACACTBHE COTPOTHBAEHHS aTMO-
cepbl CTEHKM 3Be3ZOA€Ta pacmAaBatcs. Koraza 3Besgorer Hako-
nut ckopoctb 9780 M, T. e. na Boicore 1700 xm, nuroT npexpauraer
paboTy PaKeTHOTO MOTOPA M MPEAOCTABAAET KOPABAIO AeTeTb IO MHEP-
UMM, TIOCTENeHHO YGaBAAsA CKOPOCTb NMOA AEHCTBHEM 3EMHOTO TSArO-
Tenus. Aunuu paBHoro npursmenus 3emreio u AyHolo 3Be3goreT
ZOCTHraeT Takum 06pa30M €O CKOpOCTbIo, GAH3KOI0 kK HyAlo, OTrcioza
HauMHaeTcs magenue Ha Ayny. Ilpu6ausupmunce k ee nosepxuoctu 20
paccroaruu 90 xm, pakera goaxHa mMoBepHYTbCA Aro3aMu K AyHe u
BO306GHOBHTD TropeHHe. |'a3sbl, BbIpbIEasicb M3 AI03 IO HaNPaBAEHHIO
kK JAyHe, 3amegAsiloT cBoedl peaKuHedl CTPEMHTEABHOCTb MafEHHUS H
B TeueHHe OZHOR MHHYTbI MoHWaawT ero ckopoctb ot 2300 M azo
HYAS.

Kakosa mnpogorxureArbHOCTb TOro myTemecTBHa? Bbrumcaenne
ZaeT caeayromuii peayaptar. Or 3eMAH 40 ToukHM paBHOTO NMPHTS-
AeHus pakera 6yaer Baaetatb 4,1 cyrox. Orcioga maumercsa mage-
nre Ha Ayny. Ecam 6b1 magenne aTo coBepuiaAochb TOAbKO MoJ Aei-
cTBUEM NpuTsAxenua AyHol, ono gauroch 661 1,4 cyrox (33,5 uaca).
Ho pakera noasepena Takike MPHUTAMEHHIO 3eMAH, 3aMeAASIOLEMY
najedue; pAacyeT IOKAa3blBaeT, YTO 3EMHOE NPHTsKeHHe yABAHBAET
IIPOZIOAKHTEABHOCTD MAaZeHHsI pakeTol Ha AyHy, Tak uTo obwas AAH-
TEABHOCTb TYyTEUIECTBHA:

41+ 2,8=69 cyrox.

Hrax, meperer na AyHy, — ecAHm BecTH ero caMbiM 3KOHOMHDIM
o6pa3oM B CMbICAE COepeKeHHS roploYero, — AOAKEH OTHATb LEAYIO
uegeato, [lpn arom m3 7 cyTox myTemlecTBHS paxeTa A€THT MO Ha-
MopoM TrasoB BCErO AHMIIb 7/ MHH., OCTAAbHOE XK€ BPeMs — IO
HHEPLHHU.

EcAu Texmuueckme ycAOBHA MO3BOAAT He 6bITb CTOAD SKOHOM-
HBIMHM B TOPIOYEM, TO CPOK NyTemecTBHsa Ha Ayny moxHo 6yzer co-
KPaTHTb. 1akK, €CAM OTOCAATb 3BE3JAOAET €O CKOPOCTbIO — Ha BbI-
core 1600 kM — 10 xm B cex., OH AOCTHTHET AMHHH PAaBHONO MNPH-
Taxenns uyepes 43 uvaca co ckopoctoio 1500 M B cexynay, a orcroda
zoretut a0 Aynbt B 6 uacos, ymoTpe6HB Ha Becb TiePEAET TOABKO
AEOE CYTOK.
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Tpn nepebix moAeTax oamako HeAbsst GyjeT ocymecTBHTS cpasy
CIyCK Ha AYHHYIO MOYBY, a NPHAETCA AHIDb o6AeTeTb BOKPYr J\YHbI
OAHH MAH HECKOADKO Pa3 Ha BeCbMa GAH3KOM PacCTOSIHMH AAS TLIa-
TEADHOH PEKOTHOCUMPOBKH. | akoil o6cAeZoBaTeAbCKMEt KPyroBo# mo-
AeT moTpeGoBaA 6bl CPABHHTEADHO HEOOABIIOrO  JOTNOAHHTEABHOTO
pacxoja FOpIOYEro.

[poexTt noreta 3a opbuty Aynnr aas ocMoTpa HeaoCTynHo# 3eM-
HOMY HaOAloZaTeAl0 YaCTH HOYHOrO CBeTHAA NOAPOGHO pa3spaboran
B.Tomaunnom B kuure «Jlocaraemoctp nebecunix ter» (Bepann,
1925 r.).[lpeararaemprii uM MapmpyT usobpaxen Ha puc. 24, rae
OAHOBpEMeHHble MOAOMKEHHS pakeTbl M JAyHbl 0603HaYeHb! OJHHAKO-
BbiMM Uudpamu mpu 6yksax K (pakera) u
L (Ayna). Paxera moxuzaer 3emAr0 B Tou-
ke By u, no6oBas B Toukax B,, R,, R, Bos-
BpaiaeTcs K MCXOZHOH Touke. Bpemsa or-
A€Ta BLIGHPAETCS C TaKUM PACYETOM, UTOGDI
B [IPOJOAMEHHH BCEro IYTEWECTBHA paKeTa
He mpubinxarach k Ayse 6oabmie ueM mHa
NIOAOBHHY pajuyca AYHHOH OpPGHTbI; TIPHTA-
menue pakeTbl JyHOI HHKOTZa IOSTOMY He
6yaer npesbiuaTb 7/, 0ZHOBPEMEHHONO MNPH-
TAKEHHA 3eMAH H CAeAOBATEADHO H3Me-
HHT ABUXM<EHHE pPaKeTbl BECbMA HE3HAUHMTEAD-
no. Habarozate «3agHolo» cropony JAyHbl
(a 3To M ABAMETCS LEADIO NYTELIECTBHA)
MO:xkHO 6yzer M M3 TOUKM I, KOTza CHyTHHK
Haw Haxoaurcs B .. Komeuno moment ot-

R?
Puc. 24. Mapuwpyr pera gormen 6ot Tak Bbi6paH, 4YTO6BI B
sniaeta sa opbuty AyHel  pouye’ Fo Ayna 6bira B (pase HOBOAYHHA

no npoexry omanna.
p y ('rorzxa 3aAHAA €€ CTOPOHA 3aAHTa COAHEU-

HbIM CBETOM).

Takos npegaaraempiii I'omannom mapuwpyr. Paccmorpum ycao-
BHst ero ocyumectsA€Hus. Pakera, moxunys 3emano ¢ cexyHauoit
ckopoctoio 11200 m, aocturaer paccrosnna 40000 xm ot mo-
BEPXHOCTH 3eMAH; K 9TOMYy MOMEHTY CKOPOCTb PaKeTbl AOAKHA,
Kak ToKasbiaer pacueT, moHusuTbes Ao 4350 m. [omaun @b
YHCAHMA, YTO €CAM, HAXOAACh 3A€Ch, PAKETa YBEAHYUT FOPEHHEM CBOIO
ckopocT> Beero ammb Ha 110 M, To sroro OKaeTCA AOCTAaTOMHBIM,
YTO6bl OHa HANPaBHAACh 70 DAAHMICY, OTAaAeHHeHIIW# NyHKT KoTo-
poro I, AexHT Ha pacCTOSHHH ABOHHOFO pajHyca AyHHOH OpGUTDHI
(800 000 km). Urobor Bo3BpaTHTbCA K BeMAe MOCAe AOCTHIKEHUS
3TOro KpalHero MyHKTa, PaKeTa JOAXKHA TOAYYMIb CHOBA HEGOAD-
wylo npubasky ckopoctH (90 m). Bnaunt mommmo HaYaAbHOrO
B3PBLIBAHHA, OTIPABASIOLIEr0 PaKeTy B ee MeKIAaHETHBbIH peiic,
nyTellecTBHe NOTPebyeT elle ABa KPAaTKOBPEMEHHDBIX B3pPbIBAHHS
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B nyth ¢ HeGOABUINM PacXoA0M TrOPIOYEro. Ilpoaorxurerbuoctb
norera ucuncrena omannom 8 30 cyrox. [laccammpam mpuaercs
B3ATb ¢ coboro, mo pacuery aBropa mpoekTa, a0 2800 r mopoxa
4 okoro 3 T Heo6xoaumbix mpumacoB. lloabsosamme, BMecTo no-
poxa, Gensunom (u KHCAODPOAOM), KAaK Mbl 3HAeM M3 MpeAblAyLieH
FAaBbI, 3HAYHTEADHO YMEHBIUMAO 6bl Ipy3 ropiouero.

[IraBanue 1O OKeaHy BCEAEHHOH IOTPeOYyeT OT IMHAOTAa YMEHbs
OpHEHTHPOBATbCA B MHPOBOM NPOCTPAHCTBE, T. €. ONPEACAATD NO-
AOzGEHHEe PAKETHOTO KOPAOAs B KaKAbIH MOMEHT TIyTeLIeCTBHA. Kaox
5T0 6yAeT OCYLIECTBAATDCA? Kak 6yacr smath MOpsik BceAcHHO,
yTo KOpabAb HZET NMPABHADHBIM KYPCOM, @ He YKAOHHACA OT Npea-
HauepTAHHOTO NYTH, He OTCTaA, He 3a-
AeTeA uepecuyp AAAeKo BIepen?

OpueHTHPOBaHHE B MHPOBOM MPO-

CTPAHCTBe MPEACTABASET IO CYIIECTBY
He CAHIIKOM CAOKHYIO acTpOHOMHYe-
cKylo 3azady. Becb myTp pakeTHOro
xopaGAsi BbIMHCAEH 3apaHee. DBwecTe
¢ TeM 3apaHee OMPEJEAEHB! AASA KazK-
40ro MOMeHTa myTemecTBUsi: 1) yrao-
Basg BeAMYMHA 3EMHOr0 Iapa H TOH
TIAAHETbl, K KOTODOH 3Be3ZOAET Ha-
IIpaBASIETCA; 2) HEMOABHAKHbIE 3Be3JbI,
MexAy KOTOPbIMH .3eMAR H INAaHeTa
Ha3HaYeHHsl JOAMKHBI ObITb BHAWUMBL.
Bo Bpems mnoaera nmror u3Mepser
YIAOBYI0O BEeAMYHHY 3€MHOTO INapa H
NOAOKEHHE eTO MexkJy 3Be3jaMH. Ecaum  Pme. 25. Baabrep 'omans,
OKaxKeTCs; 4YTO BHAUMbBIE pa3MepPbI 3em- repMaHCKHA TEOPETHK 3Bes-
A 6OAbllle TPEABBIYHCAEHHBIX, TO 3TO  ACTAABaHHA.
6yaeT o3HayaTh, YTO KOPabGAb HezoC-
TaTOYHO YAAAHACA OT 3€MAH, T. €. AETHT CAHMIIKOM MeAAeHHO.
Ecan  3emas 6yzer Buama me Bosae Tex 3Besg, KOTOpbIE
AOAKHDI OKPYKaTb €ro WO pacyeTy, TO 3TO JacT YKasaHHe
Ha HEOOXOZMMOCTb COOTBETCTBEHHO HM3MEHHTb HaIpaBAeHHe TIOAETA.
Opuentnposanue no neGecHbIM CBETHAAM OBAErYaeTCH TeM, uTO 3a
npejeramMu aTMocdepbl He6O Bcerda YMCTO M 3Be€3 Abl BH 4 H bl
Aae MPH CBeTe COAHIUA.

Ouanoro BecbMa BazkHOro Bompoca — CNyCKa — MBI 40 CHX nop
TOYTH He KacCaAHMChb; CIYCK PaKeTbl Ha TAAHETY M 3aTPyAHEHMs, CBS-
3aHHble ¢ HUM, GYAYT NONYTHO PACCMOTPEHbI B AAAbHEHIIMX TAaBax.

Mrorux unrepecyer, Bo uTo o6oiizercs COOpy2KeHHE M OTIPABKa
3Besgorera Ha Ayny. Xorsa zgerarp ckoAbko-HHOYZb TOUHbBIE
(HHaHCOBble pacyeTbl B B5TOH OGAACTM HEBO3MOXKHO, NPHBELy pe-
3YAbTAT TIPHMEPHOH KAAbKYAAYHH, BbUIOAHEHHOH aBCTPHICKHM
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HCCAeAOBaTeAeM BONMPOCOB 3Besgonrasanma [Bugo [Iupxe. On
TI0AAraeT, 4TO MOCTPOiika M oTmpaBka Ha JAyHy nepsoit maccasxmp-
ckoit paketnt B 500 T Becom o6ofizercs 3V muarmona MapoK;
a BMeCTe € MPEABAPUTEADHBIMH OTIBITAMH TEPBBIH AYHHBIH IepeAeT
norpe6yer pacxozoB Kpyrabiv uncaoM — 10 mMuaamonos mapok.

XV. npoexrs: K. 3. inonxoeckoro.
7 T DO el L ) S S W' 5

[Tocre sTux o6mux samevanuit nepeieM K PaccCMOTPEHHIO
o6pasla KOHKPETHOTrO MPOEKTAa MEKIAAHETHOro Neperera, H36pas
AASL DTOTO TAAH HAIIErO0 COOTeYe-
creennnka K. 9. LlnoarkoBcko-
r 0, TEOPETHYeCKHe M3bICKAHHA KO-
TOPOTO  OMEPEAHAH  HMCCAeAOBAHHSA
APYIHX JesiTeAeHl Ha TOM 2Ke TIOTPH-
Lle He TOAbKO 10 BpPEMEHH, HO 3a-
YacTyl0 M TIO TIOAHOTe M Pa3HOCTO-
POHHOCTH.

Msromutp moapobuo coaepxa-
HHE €ro HHTEPECHbIX HCCAeJOBa-
HHU — 3a/jaya HAYYHOI'O COYHMHEHHUS,
a He monyAspHoit kuurn. Mbr mo-
KEM pa3sBePHYTb Iepe]l UHTATEAEM
TOAbKO OOGIUMH NAAH 3aBOECBAHUH
MHPOBOTO TPOCTPAHCTBA, XaK OH
BBIDUCOBBIBAETCS B TIOCAEJAHHMX pa-
6orax K. 3. Lluoakosckoro.* 3Dror

OuepK IIOMOMKET YHMTATEAID, ECAH He
Puc. 26. K. 9. Q"‘”““ﬁ“"ﬁ' npeicm«sm‘b cebe, TO no KpaiHeH
»TIaTprapx 3pesjgonAaBaHus® (po-
aurca B 1857 r.). Mepe OUIYTHTb OCHOBHYIO AHHHIO
rpAAyLIEro pa3sBHTHA 3aaTMOC(ep-
HOro AeTaHus, °°

OrAeT MeXTAAHETHOR pAKeTBl € 3EMAHM COCTOHTCH TIae-HubyaAb
B BbICOKOH ropuoit mectHoctu. Jloaxna 6bITb NMOATOTOBA€HA MpsAMas
poBHas Jopora AAs pasfera, HAyIIas HaKAOHHO BBepX NOJ YIAOM
10 —12 rpaagyco. Paxera moMemgaercsi Ha CaMOJABHIKYIIEMCS
SKUIazee, — HampuMep Ha aABTOMOGHAE, MyalleMcss C HauGOADbIIEO
BO3MOMKHOIO ZASL Hero ckopoctbio. [loayuus Takum o6pasom Ha-
yaAbHBIA pa3ber, pakeTa HAYMHAaeT CBOH CaMOCTOSTEAbHDbIH BOCXo-

* IraBubiM o6pasom B kuure: «MccaezoBanne MuPOBBIX NPOCTPaHCTB
peakTHBHbIMH mpuBopamu». Kaayra 1926.

** larbueHmuii TekCT 9ToH TAaBH MPOCMOTPEH M OTHACTH TOMOAHEH
K. 3. UUnoarxosckum.



gaEi TOAET 104 AeHCTBHEM B3PHIBAOILHXCA B mell roplounx
pemgectB. [lo Mepe Bospacramms ckopocTH, KpyTH3Ha B3A€Ta mO-
CTEMeHHO YMEHDLIAETCS, IyTh PAKETbl CTAHOBHTCS BCe GOAEE IOAOTHM.
BotuplpHYB 3a aTMocepy, ammapar TPHHMMAET TOPHIOHTAABHOL
HanpaBA€HHE M HAUYHHAET KPYKHTbCA OKOAO 3€MHOTO WIapa B pac-
crosuun 1 — 2 TBICAY KHAOMETPOB OT €ro MOBEPXHOCTH, HANOAOGMC
cny'rHHKa.

[lo 3akonam HeGecHORl MEXaHHKH, 9TO BO3MOMKHO, — KAaK Mbl
yae TOBOPHAM, — NpH cexyHAHOH ckopoctn 8 xm. Cxopocro ara
ZOCTHTAETCs MOCTENeHHO: B3PbIBAHHE PETyAMPYIOT TaK, 4TOGBI ce-
KYHAHOEe YCKOPEHHe He CAMUIKOM {IDEBBIIIAAO IIPHBLIYHOE HAM YCKO-
penne semuoil Tsuxectn (10 m). Baarogapa stum npezocropomxmo-
CTHM, HCKYCCTBEHHAs! TsM€CTb, BO3HHKAIOWAA B pPaKeTe IIpH B3pbIBa-
HHMH, HE NMPEACTABAAET OMACHOCTH JAS NacCaxKHpoB,

Tax pocTuraercs MMepBbIH M CaMblii TPYAHBIH 3Tarl MeKIIAA-
HETHOrO IIyTEeLEeCTBUs — NPEeBPAllEHHE PAKETbl B CIYTHHKA -3eMAH.
Uro6bl 3aCTaBHTb Telepb paKeTy YAAAMTbCA OT 3eMAH Ha pac-
crosnue JAyHbl HAH elle Jaree — B JpYTHe BOHBI Hallel COAHEUHOH
CHCTeMbI, — MOTPEOYETCA AHIIDb, JA06ABOYHBIM B3pPbIBAHHEM, YBe-
anuntb B 1% — 2 pasa cxopoctb Toit ke pakern. «Tak Mbl Mo-
mem, —aumer K. 3. Llunoaxosckumii, — go6patecs  go  acre-
POHAOB, MAAEHbKHX [AAHETOK, CIYCK Ha KOTOpble, IO MaAoH
Ha HHX TAMECTH, He INPEACTABAAET TPYAHOCTH. JLOCTHIHYB STHX
kpoxoTHbiX HeGecHbix TeA (oT 400 g0 10 m MeHee xurOMETPOB B Aua-
MeTpe), Mbl IIOAYYMM OOHAHE OIIOPHOTO MATEPHAAA AAA KOCMH-
YeCKHX HNyTeleCTBHHY. . .

OcranoBumcs mogpobHee Ha 3TOM NEPBOM M pPelIaiolleM STame
MEKIIAQHETHOTO IYTELIeCTBHA, OGCTOATEAbHO PACCMOTPEHHOM B HC-
caegosanun K. 3. Luorkosckoro.

Met cxazaru panbue, MTO HavaAbHBIE pasber coobuyaercs pa-
xere aBromoburem. Ho aas aToli meam npuroguer Boo6ie Aro6Gble
TPaHCIOPTHDbIE CPEACTBA: MAapOBO3, TIAPOXOJ, adPONAAH, AHPHKAGAD.
[oanrace 61 saxe mymka, mopoxoBas MAH DAEKTPOMATHHTHAS, €CAM
6bl HeOGXOAMMOCTD JeAaTb ee 4Ype3BbIYalHO AAuHHOH (pagu ocAa-
GAECHHA HCKYCCTBEHHOH TsKECTH B CHApPsAAE) He yBeAHUHBAAA upes-
MepHO ee croumocTd. OpHaKO BCeMH TIePEUHCACHHDIMH CpPeACTBAMH —
(xpome nymKH) — HeAD3 HAZEATHCA JOCTHYD CKOPOCTH GOADbIIE

00 xm B yac (200 M B cexynay). [lpuunna Ta, uro okpyxHas
CKOPOCTp Ha 0604¢ KOACA MAH HA KOHEYHbBIX TOYKAaX IIPOTIEAAEPA
He zoaxHa mpesocxoguTp 200 M B cexynay, — umHaue Bpamgaiomye-
MYCA TeAy yrpoxaer paspbiB. Mexmay TeM upesBhuaiiHO BazHO
AOBECTH CKOPOCTb PAaKeTbl A0 BOSMOXKHO OOAbIIEH BEAHUHHDBI elle
Ha 3eMAe, TIpH TIEPROHAYAABHOM pasbere, Tak KaK 3TO CO3ZAaeT
BeCbMa 3aMETHYI0 SKOHOMHIO B KOAMYECTBE 3alacaeMblX paKeToi
BEIIECTB AAS B3PbIBAHHUA.

6 Meznaanernne myremecraua. 84



Bzamen aBToMOGUAS MAK KaKOTO-HHGYAD APYrONd KOAECHOTO SRH-
naxa, [luonkoBckuli mnpeararaer BocnmoabzoBaTheA aAAs  pasbera
ONATD-TAKH PaKeToH. OTy BCIOMOTAaTEADHYI0 paKeTy OH Hasbl-
BaeT «3EMHOA», — B OTAHYHE OT «KOCMHYECKOH», IpeAHa3HayeHHOH
AAsl MEKNAQHETHOTO peiica. Pakera kocMHueckas JoAzHa GbITb Bpe-
MEHHO INOMeLieHa BHYTPb paKeTbl 3€MHOM, KOTOpas, He OTPbIBAACDh
OT NOYBbI, COOOIUMT eH HaJASKALIYI0 CKOPOCTb M B HYXKHBIH MO-
MEHT OCBOGOJAHT JAS% CAMOCTOATEABHOrO TIOAETa B MHPOBOe Mpo-
crpancrBo (cm. puc. 27),

Semuas pakera moj AeiCTBHeM B3PbIBAHHA GyJeT CTPeMHTEABHO
CKOAb3HTb 6€3 KOACC TIo 0CcOObIM, OGHABHO CMa3aHHbIM peabcaM. Ilo-
Tepsi 9HePruum Ha TpeHHe (OcAabAeHHOE cMa3Koil) CHADHO yMeHb-
maeTcs NPH BecbMa GOAbIIMX ckopocTsAX. Yro e xacaetcs compo-
THBAEHHA BO3AyXa, TO
€ro MOXHO JOBECTH
40 MHUHHAMAAbHOH Be-
AHYHHBI, TIPHAAB pa-
KeTe BeCbMa YJAAHHEH-
Hyl0, Aerko obTekae-
MYI0 BO3AYyXOM ¢op-
my. Ecau 6br Bosmox-
HO O6bIAO [OCTPOHTD
pakeTy B <CTO pa3
AAMHHEe €€ TOALLMHDI,
COMPOTHBAEHHE BO3AY-
Pueg. 27. Cxema paxer Llnoakosekoro — 3em- xa 6bIA0 6bI HACTOABKO
sl n Yooumoskal o BRMEIEIHS (S pqgeromo, o0

’ MO2KHO ObIA0 6bl # BO-

Bce mpenebpeun. Jan-

Hy 3eMHOH paKeTbl HeAb3sl OJHAKO INPAKTHYeCKH JeAaTb CBbILIE

100 M; a Tak XaK TOAUIMHA ee JOAZSHA ObiTb He MeHblle HECKOADKHMX

MeTpoB, To paxera okamercs.ecero B 20—30 pas aaunnee cso-

ero momnepeuyHHka., Bnpouem M mpm Takux ycaoBuax obilee cConpoTH-

BA€HHE ABHIKEHHIO 3eMHOH paKeTbl 6YAET COCTABAATD BCETO HECKOADKO
MPOLIEHTOB DHEPTHH ee ABHIKEHHUS.

Wrax, oTkpbiTas cnepeam semMHas pakera € BAOMEHHOH B Hee
KOCMHYECKOH CTPEMHTEADHO JBHKETCS {10 NOATOTOBAGHHOH ZAA Hee
aopore. Hacrynaer moment, xoraa Hago OCBOGOAHTD KOCMHYECKYO
paKeTy M TYCTHTb ee B MupOBoe mpocTpaHcTBo. Kakum o6pasom ato
caeratb? LluoakoBckmit ykasoiBaeT BecbMa IIPOCTOE CPEACTBO:
3aTOPMO3HTb 3EMHYI0 pPaKeTy — KOCMHYECKas BbIPBETCA TOTAA U3
Hee TIO MHEPUWH H, TIDH OJHOBPEMEHHOM IIyCKe B3pBIBHOTO MeXa-
HM3Ma, HAUHET CAMOCTOATEAbHO JBHIAaTbCS € BO3pacTaioliell cko-
pocTbio. 1 opMOzKeHHe ke 3eMHO PaKeTbl AOCTHTAETCS MPOCTO TeM,
YTO KOHEYHBIH YYaCTOK JAOPOTH OCTABASIIOT HE CMAa3aHHDIM; YBEAH-
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yernde TPEHHE 3AMEAAHT H HAKOHEL COBCEM MNPEKPATHT ABH:KeHHE
BCIIOMOTaTEAbHOM pakeTbl Ge3 zo6aBouyHOro pacxoga aHepruu. Eme
Aydmnil CHOCOG TOPMOKEHHA COCTOMT B TOM, WTO M3 BeMHOH pa-
KeTbl BBIABHTAIOTCA TEPTICHAMKYASIpHbIE K HeH TOPMO3ALIHE MAAHDI:
CONPOTHEAEHHE MM BO3AYXa IIpH GOABIIOH CKOPOCTH TPOMAaAHO, H
pakeTa CKOPO OCTAHOBHTCA. Tomy e cnocobcTByeT OTKpbiTas Ty-
MH3HA MepeAHeH YacTH PakKeThl.

HcnorbsoBanue 3eMHON pakeTbl AAs COOGIIEHHA KOCMHYECKOH
paKeTe HauYaAbHOH CKOPOCTH, KAaK Mbl y2Ke 3aMETHAH, OLIYTHTEAbHO
pasrpyzaeT dTOT HeGeCHbId KOPabGAb: OHO OCBOGOMAAET €ro OT He-
06XOAUMOCTH HECTH < cofOl0 BecbMa O6OAbIIOH 3amac roprouero.
Mbi 3HaeM, YTO AAS TIPEOZOAEHHS COAHEYHOTO NPHTSAMEHHA M, CAe-
A0BaTEAbHO, JAs CBOOOZHDIX TIOAETOB BO BCEH MAAHETHOH CHCTeMe,
pakeTa AOAMHA o6ragaTb ckopocTbio 0kor0 17 kuromeTpoB B ce-
kyHay. Urtobbr HemoaBm:kHas pakeTa npuobpera TaKyl0 CKOPOCTb,
HeOGXOAMMO, B CAydae FOpeHMs BOZOPOJa, B3ATb 3amac BellecTBa
ara sapbiBanua pa3 B 30 (a ars pakern ¢ weproio — 8 70 pas)
6oAblle fipouero Beca pakeTbl. Mexay TeM, ecAm kocMHuecKas pa-
KeTa yase TpHo6pera OT pasbera 3eMHOR PaKeTbl CKOPOCTb B 5 KHAO-
MeTPOB, YKa3aHHOe OTHOIIECHHE YMEHDIUAETCS BTPOE; 3amac BeLLeCTB
aArs B3pbiBaHHA (BOZOpOZa M KHCAOPOZA) JZOAXKEH ObITb TOASKO
B 10 pa3 Tsameree Hesapsxennoit paxervr. Jlas moayuenus 5-kuao-
METPOBOH CEKYHAHOH CKOPOCTH HyxkeH AASL 3€MHOH paKkeTbl WMyTh IO
semae B 25 kM, mpu yckopenun 50 m. Tsxectp B pakeTe yseamuu-
saerca mpu atoM B 5 pas (50 :10); naccaxmpmr Ha aTo Bpems
AOAKHDI ObITb TIOTPYKeHbl B BOAY — HHaue OHH €IBa AM MEPEHECYT
TaKyl YCHACHHYIO TszkecTb. Boo6lle MOAyueHHEe Ha -3eMAe Takyx
ckopocTell BCTpeTHT MHoro satpyasenuit. Oanako MoxsHO orpanu-
YHTbCA H MeHbIueil.

Uro6pr mokoHunTh ¢ 3eMHOH pakeroll, mpuBeieM eme He-
CKOAbKO OpHeHTHpylomux uudp. Bec ee goaxen 6bitp oxoao
50 TouH, u3 koropbix TouH 40 mPUXOAMTCA Ha BelwecTBa ZAA Trope-
HHs; BMecTe ¢ BroxkeHHOH B Hee 10-TomHoOH kocMuueckol pakeroi,
BIIOAHE CHapsKeHHas 3eMHas paxeTa [6yaer Becutb Tomn 60. Bmpo-
yeM 3eMHas paKkeTa MOXKET YCTPAHBATbCA W MeHbLIEro Beca, HO
Toraa Bbiroja 6yAeT MeHee 3HauMTeAbHa. |IpogoArxureAbHOCTD pas-
6era 3aBUCHT OT AAMHBI TIyTH. BapblBaHMe BeAeTCA TAKMM TeMIIOM,
YyTOBbI HMCKYCCTBEHHAst TAXKECTb, OOYCAOBACHHAsA HapaCTaHHEM CKO-
poctH, 6bira BecbMa HeBeAMka — oT 0,1 semmoll 20, B kpaiimem
cayuae, — 10-xkparnoit. Ilpu ycxopenun, suaunTeAbHO 6G0ADBLIEM
3EMHOr0, maccaKupaMm Heob6xoaumo 6yzaet, no muenmto K. . Luoa-
KOBCKOTO, TIOTPY:KaTbCsl B BaHHY AAS H30€MaHHA BPEJHDBIX MOCAeA-
CTBHH ycuAeHHOH TamectH. llpu yckopennn xe se 6Goaee 30 x
HCKYCCTBEHHAs TAKECT> He NpPeBOCXOAHT CTeMeHH, Ge3BpesHO Nepe-
HOCHMOM ueroBexoM. | axoil e 6e30MacHON HMCKYCCTBEHHOH TsecTH
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GyAyT, KOHeuHO, NMOABEPHKEHDBI U TACcCaxKHPbl HAXOAAMIHECS B KOCMit-
yeckoil paxere, [ 0paszo CHAbHee HMCKYCCTBEHHAas TAMECTb, {10PO-
JKAaeMas CTPEMHTEAbHbIM TOPMOKE€HHEM 3EMHOH pakeTbl Ha
cpaBHHTEAbHO KopoTkoM myTH. Ilo cBoell BeAMunmHe oHa 3aMerHo
onacHee JAS HAlIEro OPraHH3Ma; TMO3TOMYy HeOOX0ZHMO YCTPOHTD
TaK, 4ToGbl yIpaBACHHE B3PLIBAHHEM B 3EMHOR PaKeTe OCYILECTBASA-
AOCb aBTOMATHYECKHM TIyTeM, 6€3 HeIloCpPEeACTBEHHOr0 Y4acTHS HeAo-
pexa. IlaccaskipaM ke KOCMHMHYECKOH paKeThl 3TO TOPMOMKEHHe He
MOKET TPUYMHHTD BpeAa, TaK KaK B WEPBbIH 2ke MOMEHT TOPMOe-
HUsl OHM, HHCKOADKO He YMEHbINAasi ZOCTHIHYTOH CKOPOCTH, yie TO-
KHHYT B CEOEM CHapije 3€MHYIO PaKeTy.

Pakera KocMHUYecCKas, NpeaHasHayeHHass JAAS MeEKIIAAHET-
HbIX TOAETOB, JOAXHA HMETb CPABHHTEAbHO HeGOAbUIHE pa3Mephl.
ITo Lluorxosckomy, ee arumna 10—20 u, momepewnmx — 1—2 u.
/JlAs ycmeurHoro mAAaHMPOBAHHA INPH CHYCKE HA -3EMAI0O HMAH Ha
APYTHe TIAAHETDbI MOHAJZOGHTCS, ObITb MOMET, COEAMHATbL BMeCTe He-
CKOAbKO TaKHX CHrapoobpasHbix paxer 6ok-0-6ok. Of6oaouka Moxer
6brTh M3 cTaAM (EBoAb(pamoBag, XpOMOBAs MAH MapraHIIeBas CTaAb)
ymepennoit Toamunbl. [lo pacweram Llmorkosckoro, o6orouxa pa-
xetol 8 100 ky6. meTpoB moxer BecuTp meHbwe ToHHbl (650 kKuAo-
rpaMmoB) .

B kauecTse ropiouero BeumecTBa MOXKHO 6yAET, mo Beell BepoAT-
HOCTH, OGOHTHCS He(TbIO KAK BELIECTBOM HEAOPOTHM H JAIOILHM ra-
3006pa3Hble TIPOAYKTHI TOPEHHS, BHITEKAIOUIHE U3 TPYSbl ¢ ZOBOABHO
3HAYHTEAbBHOIO CKOPOCTbI0O — OKOAO 4 km B cex. Komneuno ropazzo
BbITOZHEE B3PbIBATbD He HedTb, a WUHCTBIA KUAXKMH Bozopox (cko-
POCTb OTGPACHIBAEMBIX TIPOAYKTOB TOPEHHMS — X0 5 KM B CeK.), HO
3TO0 BEIIeCTBO JOBOAbHO Joporoe. Heobxozumblii gAst ropenus u
AbIXaHHS KHCAOpOZ OepeTcs B CxxueHHoM Buae. [lpeanourtenne,
OKazblPaeMoe KHAKOCTAM Nepe] CHABHO CKATHIMM Ta3aMM, BIIOAHE
nonatuo. CxaTble raspl Heo6x0AuMo ©biA0 6bl XpaHHTb B TrepMe-
THYECKHX TOACTOCTEHHBIX PE3EPByapax, Macca KOTOPBHIX B HECKOAbBKO
pa3 TIpeBLIIAET MACCy MX COAEPKUMOTO; 3aMAcaTb KUCAOPOA B TaKOM
BHJEC — 3HAYHAO 6bl OOpPEMEHATb PAKeTy MEPTBHIM FpYy3OM, a Mbl
3HAEeM, KaK HEBbIOZEH JAAS MEXKNAAHETHOH PHKETbl KaMKAbIH AHLI-
1im#k KuAorpamm MepTBOH Macchl. CamaeHHDbIH e ras oOKasblBaeT
Ha CTEHKHM C€OCyZa CPaBHUTEADHO HHYTOKHO® AaBAeHHe (eCAH Xpa-
HUTb €0, KaK OObIYHO H AEAAIOT, B OTKPbITOM pesepByape). Huskas
TeMIepaTypa :KHAKOro kucropoia — oxoro muuyc 180° LI — mo-
#eT 6bITb HCIOAb30BAHA AAS HENPEPbIBHOIO OXAAMACHHS HaKaAeH-
HbIX 4aCTed B3PbIBHOH TPYOHI.

Opna M3 caMbiX OTBETCTBEHHBIX WacTeil pakeTbt — B3pbIBHASA
Tpy6a (ato3a). B xocmuueckoit paxere Llnoakosckoro ona goaxua
umerb okoro 10 m B aauny u 8 cu B y3koil wacTH; Bec ee OKOAO
30 km. Toprouee wu KHUCAOPOA HAKAYHBAIOTCA B ee Y3KYIO 4YacTh
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MOTOPOM a3pomnaianHoro Tvna momwHoctbio g0 100 rowr. cua. Temme-
parypa B Hadare Tpy6ur aoxoaut zo 3000° LI, no mocrenenno ma-
JaeT, TMO Mepe NPHOGAM:KeHMs K OTKPbITOMy Kouuy. Hakaonnas
yacTb TPYObl, KaKk Mbl y2Ke FOBOPHAH, OXAQKAACTCA KHAKUM KHOAO-
posom. Tpyba nmeer konHueckylo (OpMy C yraoM pacTpyba He
6oabure 30°; 5TO BO MHOMO pa3 cokpamlaeT AAHHY TpyGbl TIPH XO-
polleM HCIOAb30BAHHM TENAOTBI TOPEHHSA,

Mo:er moka3aTbCA CTPAHHBIM, YTO KOCMHYECKAas paxeTa, Npej-
Ha3HayeHHas1 AAsI ABHMKEHUS B MYCTOTE MHPOBOTO MPOCTPAHCTBa, 6y-
aeT cHaGxeHa PYASMH: TOPH3OHTAADHBIM PYAEM BbICOTDI, OTBECHBIM
PYAeM HampaBAEHHS H pyAem OGoxoBoit ycroiiunsoctu. Ho ne cac-
AyeT YIyCKaTb W3 BHJa, BO-MEPBBIX, TOTO, YTO pakeTe TIPH CIyCKe
Ha BeMAIO/IpHAETCS MAAHHPOBATb B aTMocheps 6e3 B3PbIBAHHA, IO-
zobuo aspomrany. Bo-BTopbix, pyim moHazo6sTCA M BHe aTMo-
cepbl, B TYCTOTe AAS YUPaBACHHS pPAKeTOH: GbBICTPbIH MOTOK Bbi-
TeKalOWHX M3 TPy6bl ra3oB, BCTPeYask PYAb, YKAOHSETCS B CTOPOHY,
BbI3bIBad TEM CaMbiM TIOBOPOT pakKeTbl. |loaToMy pyAn momenmiaiorcs
HeIOCPEACTBEHHO y BBIXOJHOTO OTBEPCTHA B3PBIBHOH TPY6HI.

HNzanmne mepeuyncAsTs Bce Te NMPHCHOCOGAEHHS. KOTOPLIMH He-
o6x0auMo 6yZer cHaGAUTH ITacCaskKMPCKylo KawoTy. PomanmcTsi, Mey-
TaBUIHE O MEKIIAAHETHBIX MEPEAETAX, AOCTATOUHO TIHCAAH 06 3TOM
n B obmem — a0BoAbHO npaBuAbHO. OTMeTMM AMIIb, YTO BHYTpH
repMETHYECKH 3aKPbITOH KAIOTHI AOAKEH HAXOAMTHCS KHCAOPOJZ, He-
obxoauMbIit AAst Abixanus (a30T H3AHMUIEH), TOJ ZaBAeHHEM B /;
urn Yy, armocdeprr. OxHa M3 KBapla € NMPEJOXPAHHTEABHBIM CAOEM
OOBIKHOBCHHOTO CTEKAA COSAHHSIT IPOYHOCTH € OXpaHEeHHeM nacca-
MHPOB OT YABTPAPHOAETOBBIX Ay4YeH COAHLA M ZAAyT UM BO3MOK-
KocTh 0603peBaTh OKPECTHOCTH M OPHEHTHPOBATBHCS TIPH YIPaBAE-
HHH paKeToH.

BoT npu xakux ycaoBusax 6yAyT OTNPABAATbCA KOCMHUYECKHE AH-
puxaban B cBOil MemmaaneTHolH peiic. [lepsbiit aTam — kpyxenne
OKOAO 3eMHOro Wapa Hamozobue ero cmyTHuka. Bropoit — crpas-
CTROBaHHE B OTAAAEHHDIE 30HbI HAlleH COAHEYHOH CHCTEMBI, K APY-
FHM IIAQHETHBIM MMPaM. 10 M Jpyroe HAaMM yae€ PacCMOTPEHO.
Cheayromuii 3Tanm — CNYCK Ha MAAHETY — IIPEACTABASET ropaszo
GOADIIle 3aTPYAHEHHH, YEM MOKET Ka3aTbCA C MepBOTO B3TAAZa. Pa-
KeTa MYHTCA C OrpOMHOI0, KOCMHUYECKOI CKOPOCTbIO; MNPHUCTAT»
mPAMO K IIAQHeTe, KOTOpas /JABMKETCA B APYTOM HANpPaBAEHHH H
¢ APYroH CKOPOCTbIO — BHAYMT NOABEPTHYTb PAKETY COKPYLIMTEAb-
HOMY yaapy M HeusGemmoit rubean. Kax msbernyrp yaapa, kak
YMEHBIIHTb <CKOPOCTb HACTOABKQ, YTOOBI BO3MOMKEH ObIA Gesonac-
HbIH cnyck na maanety? He 3abyzem, uTo To 2xe 3aTpyaHeHHne BO3-
HHKaeT NMPH BO3BpAaNIeHHH Ha Hamy poaHywl niadery. Heobxozumo
H3bICKATb CPEACTBA €ro MPeosOAETH.

3aecn ectp asa mytu. IlepBorit — 10T, K KOTOpOMY mpuGeraer
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MalTHHHCT, KEAAIOIHH GbICTPO OCTAHOBHTD MualHHCA [TAPOBO3: OH
JAeT «KOHTpMap», T. €. coobuaer mMamuHe obpaTHbi x0j. Paxera
TOKe MOMET «JaTb KOHTPIAP», TOBEPHYBUIHCh OTBepPCTHEM TPYOGbI
K TAaHeTe M TyCTHB B AeHcTBHe B3pbiBanue. Hosaa cxopocTp, HMelo-
ulas HampaBAeHHe, 06paTHOe CyllecTByioWed, 6yAeT OTHHMATbCA OT
NOCAEAHHH M MNOCTENEHHO CBeJeT €€ K HyAl0 (KOHEYHO AMIUb IO
OTHOINCHHIO K MAaHeTe). OTO MPHBOAHT OJHAKO K AOBOADHO Ge3Ha-
AeKHbIM BbIBOZaM. E.CAM AAs oTmpaBAeHHA pakeTBl B NyTb NOHAZo-
6MAOCD CHeY> HANPHMep TaKoe
KOAHUECTBO  B3PbIBUATBIX  Be-
LUIECTB, Macca KOTOPOTO COCTAB-
asira 0,9 maccor pakerst, To, npea-
noAarasi, 4YTO CHYCK COCTOHTCA
Ha 3eMAI0 MAH HAa TIAAHETY <
paBHoit oMAoil Tsmecrn (manp.
na Benepy), ara  ocranosku
npuaeTcs pacxoz0BaTh eme
0,9 ocratka, a B ofa pasa
0,9 4 0,1 X 0,9=0,99 Bceii ero
maccol. Ocraercs Bcero 1% nep-
poHauaAbHo#H Maccel. Hago 3na-
YUT YCTPOUTb PaKeTy TaK, HTO-
6bl Macca ee OGOAOYKH COCTaB-
Afra He Goree 1% wmacenr cua-
PAMEHHOM pakeTbl. IJTO yxkKe J0-
CTaTOYHO TPYAHO, — 4YTOGBI He
CKa3aTb HEBO3MOXKHO, — a BeAb
TI0HAZOOUTCA elle CHOBA B3Ae-
o
Puc. 28, Cnuparbuniit nyrs paxer- TETb €  MOCCIEHHON ‘nAaHerl'
HOTO KOpabas, TopMo3simerocd o sem- HCTPATHB ONATD 0,9 ocraBmeiica
Hyl0 aTMocdepy INpH BO3BpaUleHHH MAaCChl PAKETbI, Ja e€lle OINYCTHTb-
N3 MEXIAAHETHOrO HOAeTa. CcA Ha BCM'HOﬁ map C HOBBIM pac_
xoaosanuem 0,9 ocratka. B ko-
neunom urore u3 10000 x2 Maccor 3Besgoaera, oTnpaBuMBmIerocs
B Me:KIAQHETHBbIH pejic, Bo3BpaTHACA 6br Bcero 1 Kuaorpamm.. . .
Croap Ge30TpazHbIil BBIBOA AHIIMA 6bI HAaC BCAKOH Hajemabl Ha
fmoceleHMe KPYMHBIX MAAHET, €CAH 6bl KaK pa3 dTH TIAAHETDI HE GbIAK
OKPYKeHB aTMOC(epOH, KOTOPOIO MOMKHO BOCIIOAB30OBATbCA B Ka-
YyecTBe CBOEr0 POAA BO3AYIIHOTO TOPMO3a. | YT MbI NOAXOZHUM KO
BTOPOMY CPEACTBY YMEHDbIIEHHS CKOPOCTH MEMXIAAHETHO! paKeTsI.
[To mpoexty LluorkoBckoro, pakeTa MoOzkeT OINHCBHIBATD MOCTENEHHO
CYKHBAIOWIYIOCS CIIHPAaAb BOKPYT IIA@HETDI, MPOpesbiBas BCAKHH pas
HacTb ee aTMOCQEPBL U Tepsisi IO3TOMY C KaKJbIM HOBbIM 0GOPOTOM
HeKoTopylo ZOAI0 cBoei ckopocTH. [JocTaTtouno ymenbmmuB crpemn-
TEAbHOCTb ABHKEHHS, PaKeTa COBEPUIMT NAAHMPYIOUWIHH CNYCK Ha NO-
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BEPXHOCTb TIAAHETbl, M36paB AAs 6OAbluell 6E30MACHOCTH MeCTOM
crycka He Cymry, a Mope. 3aMeuaTeAbHO, UTO Ty K& HAEI0 06 HCTOAb-
30BaHMH TOPMO3ALIETO AeHCTBHSI aTMOChepbl BLICKA3aA H NMOAPOGHO
paspa6otaA nesaBucumo ot LlnoaxoBckoro (XoTs u nos:e ero) He-
MEIKHIH HCCAeJOBATEAb MeXKIAAHETHbIX noreToB mmx. | omann. Oz-
HAKO CKa3aHOe AHIUb obAeryaer pelleHHe, Ho He pemaer npoGaeMbl
BHICAaJAKH Ha NIAaHeTbl, 0COGeHHO Goablne, ¢ 0GPATHBIM TOAD-
emoM. DTo, B CYNIHOCTH, OAMH M3 Hepa3pellleHHDbIX TOKa, Jaxe B Teo-
pHUH, BOMPOCOB 3BE3J0TAABAHHA.

aKoBa B TAABHEHIUMX CBOHMX OYEPTAHMAX KapTHHA 3aBOEBAHUSA
MHKPOBOTO TIPOCTPAHCTBA, PHCYIOILASACST HALIEMY HCCAEAOBATEAIO B AaAH
6yaymero. [paktuka, 6e3s commenus, EmeceT B Hee GOACe MAM MeHee
3HaYMTeAbHBble Tiepemennl. He caeayer moaTomy npuzasaTb abco-
AIOTHOTO 3HAYeHHS HabPOCAHHOMY 34eCh OYEPKY. OTO AMIIb TIpes-
BApHUTEABHbIH, OPUEHTHPYIOIIMH MAAH, C KOTOPBIM MOXKHO TPHUCTY-
MHTb K PeaAbHbIM JocTuxkeHusM. «Hwukoraa we mperemnoBar s, —
mumetr Lluorkosckmit, — ma moamnoe pemenme Bompoca. Cha-
yara HeH3GEMHO HAYT: MbICAb, (DAHTA3HST, CKA3KA. .33 HHMH Iue-
cTByeT Hayumbiii pacuer. M yxe B koHIe KOHIIOB HCOAHeHME BeH-
yaer MbIcAb. Mou pacueTbl 0 KOCMHYECKHX TIYTEIIECTBHAX OTHOCATCH
K cpeaneil ¢ass TBopuecTBa. Doaee ueM KTO-HHOGYAb 51 NOHMUMAIO
6e3aAHY, Pa3ACASIOULYIO HUACI0 OT €€ OCYLIeCTBAEHHs, TaK KaK B Te-
ueHHe MOEH KUBHH A He TOABKO MBICAMA M 'BBIYHCASA, HO H HCHOA-
usA, pabotas Takxe pykamu. OgHaxo HeAb3s He GbITb HAee: HCIOA-
HEHHIO NPEAIECTBYET MBICAb, TOYHOMY pacueTy — QaHTaszHsa».

K noarotosuteabnnim ombrram Llmorxosckuit cumraer Bosmom-
HbIM TPUCTYIUTb Tenepb 2Ke, He OTKAAAbIBAS MX Ha HeOUpeAeAeH-
HOe BpeMs, ONHCAHHIO TaKHX paboT, PacYHILAIOUWIMX NYTb K JaAb-
HeHIMM l1araM, mMOCBSIICH ero KpaTkuil ouepx «Kocmuueckas pa-
keta. OnbITHas moaroTosxa».

XVL. McryccrBenHan nyna. Buezemuan
CTaHuuA.

Mbr nepexozum celiuac X PacCMOTPEHMIO CMEAOIO IIPOEKTa, KO-
TOPBIK HEMOATOTOBAEHHOMY HYEAOBEKY TIOKa)KeTcs, BepOATHO, uepec-
4yp (PAHTACTHYECKHM, HO KOTOPBIH C AOTHUECKOR Heo6X0AHMOCTHIO
BbITEKAET M3 COBPEMEHHbIX 3BE3ZOMAABATEAbLHBIX mAanoB. Peub mno#-
2eT, He MaAO He MHOTO: O CO3JaHWM MCKYCCTBEHHOTO CIIYTHHMKA
3eMmAu, KOTOpBIH CAyXKHA 6bl OTMPaBHOW CTaHUMEH AAs AAAbHHX
KOCMHYECKMX MyTeWeCTBHR. YCTPOHCTBO TaKOH BHE3eMHOH CTAaHIMH
HACTOABKO OOAErYaeT MEKTIAAHETHDIE MOAETHI, UTO PA3BHTHE 3BE370-
[IAGBaHUA €ABA AM CMOXMET TPOHTH MHUMO 3TOro HeOGXOAMMOro sTana.

817



B camom aeAe: Mbl BuAeAH, KaXue 3HAUHTEAbHDIE KOAHYECTBA IO-
prodero aoaxHa 6paTh ¢ cob60I0 KOoCMHYeCKas pakeTa, YyTo6bI TOABKO
OTIIPaBHTbCS B MHPOBOE TPOCTPAHCTBO. -3amachl ®TH CTaHOBATCA
OT'POMHBIMH, KOTZA MbI 2K€A3€M TaK CHapSAHTb 3Be3J0AeT, YTOGBI OH
MOT BO3BPATHUTbCA Ha 3E€MAIO; O YYZOBHIIHbIX 3amacax ropIOYEro,
HEOOXOAMMDBIX AAS IOAETA C BHICAAKOH Ha TMAAHETE, MbI
y:xe He rosopuM. Ho 3To — npH yCAOBHM, YTO OTAET COCTOMTCA He-
MOCpeACTBEHHO ¢ 3eMHoil nosepxnocTH. [lero cymecreenro menserca,
€CAH 3Be3ZOAET OTIPABAAETCS B KOCMHYECKHH pefic He ¢ 3eman,
a ¢ BHE3eMHOH CTaHUMH, CO CHyTHHKa, cBoGoaHo obpamaromerocs
BOKPYT 3eMAH XOTA 6bl Ha HE3HAUHTEAbHOM paccTosHHH (KoHeuHo
3a fpegeraMn aTMocdepni).

Bospbmem wacthbiit mpumep. Mbr :xeraeMm oTnpaBuTh HeTAHYIO
paKeTy B PEKOTHOCUHPOBOYHBIH NMOAET K AYHHOH op6GuTe U obpaTHO.
JAas  sToro momazo6aTcs — NPH  OTTIPDABACHHM HETIOCPE€ -
CTBEeHHO ¢ 3eMAH: HavaabHasg ckKopocTb okoro 11 xwmro-
METPOB B CeKyHAy M 3amac ropiodero (HedTH M KHIKOTO KHCAOPOZA)
npumepro B 120 pas Tsameree HesapsmenwHoOH pakerpl. |emepp Bo-
06pasuM, UTO OTHPABACHHE TIDOMCXOJHT He ¢ 3eMAH, a ¢ HCKYCCTBEH-
HOTO CcryTHHKa ee, kpyxamerocs B paccrosuuu 40000 kM or sem-
HOTO UeHTpa. |orga AAs TaKOrO Ke TOAETAa UHQPHI MOAYYAIOTCH CO-
BEPUIEHHO HHble: = HayaAbHAsA CKOPOCTb (OTHOCHTEADHO CTAHIIHH)
BCEr0 0 4 M H KMAOMETP, M 3alac TOPIOYEro, COCTABASIONIMH MeHee
MOAOBMHBI BeCa He3apsikeHHOM paxernl. Pasuuma orpomuas! Ecan
MBI HE MOXEM — M €ABa AH KOTJa-HHOYJAb CMOXEM — COOPYAHTD
3BE3JOAET, KOTOPHIH.6BIA 6B B COTHIO pa3s AErye CBOETO TOPIOYEro
rpysa, To BHOAHE MOMeM NIOCTPOUTb TaKoH, KOTOPBIH BZBOE TsKeAee
aToro rpysa. JIAs mpounx MemMIAAHETHDBIX PelCOB MOAYYAIOTCA CXOZA-
Hble COOTHOUICHHS.

Orcioga sicHBI T& IEPCIEKTHBBI, KOTOPbIE OTKPBIBAIOTCS AAS
3BE3/J0NAABAHMSA C CO3ZaHHeM BHeseMHoH cranpuu. Vzes sta smep-
Bble BbrckasaHa 6biaa K. D. LlnoaxoBckuM u macToitumBo moz-
A€PMUBAETCS TENEPb TePMAHCKHMH TEOPETHKAMH 3Be30NIAABaHHA
(O6ept, Ilupxe). MckyccrBennass Ayna 6yaeT cOCTOATb, KOHEUHO,
He H3 FOPHBIX TOPOJ, KaK €CTECTBEHHDle HeGeCHble TeAa; 9TO 6yzeT—
noz06HO BCEM CO3JaHHMAM COBPEMEHHOHN TEXHHKH — MeTaAAMUYeCcKasd
koncTpykuusa. OHa cOCTaBHTCS M3 uyacTed pakKeT, IOCAeZOBATEABHO
NYLIEHHBIX B KPYTOBOH NMOAET OKOAO 3eMAM H COGpPAHHBLIX B OAHO
ueroe. Ham usBecTnO yxe, uTo moxoGHBIH KPYroBOH MOAET He AOA-
MEH TOCTOAHHO TOJZEPIKHBATLCA PACXOLOM TOPIOYEro: HCKYCCTBEH-

Hasg AyHa Oyaer obpamiaTbcs KaK €CTECTBEHHas — Io 3akoHaMm Ken-
Arepa 1 Hpiotona.
YcaoBus xusun ma 3ol 3Be3aHOll Gaze — pepHee, B H yTpH

* Pacyernt npusepenn B [lpuromennax, crp. 145,
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tiee — OYAYyT COBepllleHHO CBOeOGpa3HbI, HanmoMHHas co60I0 OTYACTH
pexum moaBoauoi rozku. OgHaxo, B OTAMYME OT MOABOAHOTO CyZAHa,
3J€Cb MOMKHO 6yAeT LIMPOKO TMOAb3OBATbCA JapOBOH dHepPruedl CoA-
HeuHDbIX Aydeil (CKBO3b CTeKAsHHBIE H KBapueBble OkHa). Bnoane
OCYIICTBHMO NPH TOZOGHBIX YCAOBHAX BblpalIUBAHHE PAaCTEHHI,
BOCIIOAHAIONIMX CBOEI0 JEATEAbHOCTbIO YOBIAD KHCAOPOAA OT JblXa-
HHA AloJelt M BoOGIE CO3JalOIUMX B MHHHATIOPE TOT KPYrOBOPOT
MaTepHH M DHEPTHH, KOTOPbIH Mbl HabAlOZaeM B 3eMHOH mpHpoJe.
IToAHOe OTCYTCTBHE TH2KECTH HAAOMKHMT Ha DTOT MHPOK HEOOBIYHBIH,
nomcTHHe (eepHueckuii ornevatok (cm. zaree, ra. XIX).

O6¢cTaHoBKy KM3HHM B MozOGHOM MexmAaneTHoM Boksare K. D.
LInorkoBckuit  pucyer creayrommmu uepramu: «Hymxuor  (na
CTAHUMHM) OCOOBIE MHMAMIIA — Ge30TaCHbIE, CRETABIE, C KeAaeMOH
TEMIepaTypoil, ¢ BO3OGHOBASIIOUMMCS KHCAOPOAOM, C TOCTOSHHBIM
MPUTOKOM THILH, C YAOGCTBAMH JAAsi KH3HM M paboTbl. JTH XKH-
AMIIA M BCe TMPUHAZAEKHOCTH AAS HHX JAOAXHBI ZOCTaBAATBCH pa-
KeTaMH ¢ 3eMAH B KOMIIAKTHOM BHJ€, Pa3HHMaTbC M COBMPATbCA
B TIDOCTPAHCTBE, N0 MPUOLITHH Ha MecTo, (HAHIIE AOAXKHO ObITD He-
NPOHHLAEMO XA Ta30B M JAOCTYNMHO AAA AyueHl cBeta. Ero mare-
PHAABI: HHKKEAHPOBAHHAs CTaAb, NMPOCTOE H KBapUEBOE CTEKAO ...
[Momelenns 3amoAHeHbl KMCAOPOAOM TIAOTHOCTH B /s aTMoc(epbl,
HeGOABIIHM KOAMYECTEOM YTA€KHCAOTO Tra3a, a3oTa M BOASHbIX TNa-
poB. TyT e HaXOAHTCH HEMHOTO IIAOJOPOJHOH M BAAXHOH TIOUBHI.
Ocgemennas COAHIIEM M 3acesTHHAst, OHAa MOMKET JaBaT> OOraTble
TIMTATEAbHBIMH BeElECTBAMH KOPHENAOZHbIE M JAPYTHE PACTEHHS» . .

«PaboTbl Bcskoro poAa TYT yAob6HeS NPOM3BOAMTb, UYEM Ha
3emae. Bo-nepsbix, moToMy, 4TO cOOpyxeHHsT MOTYT GbITb HEOTPaHH-
YEHHO BEAMKH IIPDH CaMOM CAabOM MarepHaAre — TSKECTb MX HE pa3-
PYUIMT, TaK KaK ee TYT HeT. Bo-BTOPbIX, YeAOBEK 34€Chb B COCTOSAHHH
pa6oTaTb TPH BCAKOM TIOAOXKEHHM, HET HH BepXa, HH HM3a, YNacTb
HHKyZa HeAb3A. [lepemelnaloTcs Bce PellM NPH MaAeHIeM YCHAHH,
HE3aBHCUMO OT MX Macchl M pa3Mmepa. | paHCOPT GYKBaAbHO HHYEro
He CTOHT .. .». :

CyliecTByeT Ve KOHCTPYKTHBHBIH 3CKH3 NOJAOGHON BHe3eMHOM
CTAHUMH, PaCAAHHPOBAHHON Ha TPH KOPIyCa: YCTAHOBKY C COAHEU-
HBIM JBHTaTereM, pabouylo MacTepCKylo M xHAoe momemenne (obec-
neveHHoe, GAAroJaps BPaleHHIO, UCKYCCTEEHHOH TsaxecTbio). Ilpo-
ekT aTOT paspaboran B Hemeukoit kuure Hoopayura «[lpo6arema
TepereTos B MupoBoMm mpocTpanctse» (Bepaun 1929).

OrpannuuMcs 9THMH 3aMEYaHHAMH M mepelizeM K acTpPOHOMHYE-
CKHM DAEMEHTaM HCKyccTBeHHoro cnythuxka. On 6yzer obxoauTp
KPYTroM 3€MHOTO IIapa B HEKOTOPLIH NPOMEKYTOK BPEMEHH, OMpee-
ASieMbIii PacCTOSAHHMEM DTOrO CNyTHHKa OT uenTpa 3eman (3-it sa-
xon Kenaepa). Ecau Buesemuas cranuus 6yzeT ycTpoeHa Ha pac-
CTOAHHH OZHOTO 3€MHOTO IIOTIePEYHHKA QT TOBEPXHOCTH 3€MAH, TO



nepuoa o6palleHHs COCTABUT Beero 7'/ waco; cranuus. 6yjer obro-
HATb 3eMAIO B ee CYTOUHOM ABHXNE€HMH, BOCXOAHTb Ha 3amaje H 3a-
KaTblBaTbCcA Ha BOCTOKe. IM0KHO YCTPOMTD CTAHIMIO H Ha TaKOM
paccTosHuM, uTo6bl OHa obxoaura 3emawo poro B 24 uwaca. dro
ocylrecTBHTCA NpH paccrosinuu B 6,606 semmoro paznyca ot UeHTpa
3eman (oxoro 35000 xm or zemuoii mosepxuocTn). Taxas HCRyc-
CTBEHHAA AYHa OyZeT BEYHO CTOATb B 3EHHTE. OAHOTO ONpEAeAEH-
HOTO MECTa 3eMHOTO 9KBATOPa — GOADLIOE YAOGCTBO AAS MeKIAAHET-
noro Bok3aAra. CTaHIMA oKaxeTCs TOrAa CAOBHO Ha BEpUIHHE HEBH-
anmoil u Heocszaemoit ropor B 35 000 xm Boicotnr. C pearbHoit Bep-
IUMHBI 3TOH HE3PHUMOH TOpHI U GYAYT OTHPABAATHCA B MEKIIAAHET-
HOe INyTeIICCTBHE 3BE3JOAETH JAADHENO CAeJOBAHHA, BO3OGHOBHB
3J€Ch 3amachl CBOEro TIOPIOYEro, H3PAcXOJOEAHHOTO Ha NYyTH
¢ Beman.

OrtnpaBAeHHe, KaK Mbl yxe FOBODHAH, 6yaeT Aerkoe. PasopsaTp
uelb 3eMHOT0 TANOTeHMs Ha Takoi Bbicote e 6,66%, T. e. B 44
pasa Aerde, 4eM Ha 3eMHOif moBepxnocTH. Kpome Toro, cama tram-
K 06AazaeT yXKe KPYroBolo CeKyHAHOI ckopoctbio B 3,1 km, w
yTo6b! TIPEBPAaTHUTb Kpyr B mapaboAy, MOHAaZoOHTCA AHIIb CPaBHH-
TeAbHO yMepeHHas zoGaBounas ckopoctb B 1,3 kuromerpa. Beiroan:
BO3PACTAIOT, €CAH CTaHIMs YCTPOGHA Ha e€llle MEHbIEM PacCTOSHHH,
BO3MOHO GAMNKE K 3eMHOH MOBEPXHOCTH.

Ouanako camMoe cOOpyKeHHe BHE3EMHOH CTAHIMH M JOCTHKEHHE €€
¢ 3eMAM — MPEACTaBUT OrpOMHble TPYAHOCTH, HECMOTPS Ha e€¢ GAH-
30cTb K 3emae. UT06bI 20CTHYD TaKOro paccTOAHMS OT 3eMAH H
HauaTb BeuHO 06pallaTbCs 3J4€Ch OKOAO 3eMHOro mapa, pakerTa
AOAMHa 6bITb oTnpaBaeHa co ckopoctbio 10% xm B cexynay. Co-
OTBETCTBYIOlee OTHOUICHHE MACCHI 3aps2KeHHOH He(PTAHOH paKeTbl
k Hesapsxennoii paBHo 13,5. OTHomeHue 3To Hajo YBEAMYHTDL 10O
15, uTo6bI pakeTa MOTAa AOTIOAHHTEABHBIM B3PbIBAaHHEM TIDEBPATHTD
CBOH NyThb B KPYrOBOH, T. €. BOHTH B COCTaB BHE3EMHOH CTAHIIHH.
Tak xak npu sTom Bo3BpameHue pakeTnt Ha 3emAlo. Ges mepesa-
PAAKH Ha CTAHUWH, He HeOBGXOAHUMO, TO YKa3aHHOe COOTHOIIEHHE —
MakcuMaAbHOoe. Mbl BHAHM OTCI0ZA, UTO COOPYEHHe BHE3EMHOH CTaH-
LUH—ZEAO XOTS M TPYAHOE, HO BCE Ke A€TYe OCYIECTBHMOE, YeM He-
NOCpeACTBEHHOE OTNPaBAeHHMEe 3BE3JOAETa B MeXIIAAHETHbIH peitc
¢ obparibiM Bo3BpammenueMm. (PakTbl ¢ cHapsKeHHeM AAS CTaHUHH
yAacTca €O BpeMeHeM, ObITb MOXKeT, OTIPABAATb M Ge3 MHAOTA.

Bor nouemy coszawue BHeseMHOH CTaHUHM SBHTCSA Heu3GeXHBIM
3TanoM B 3EBOAIOUMM 3Be3jonAaBanus. Llentp mpo6aembr mepewmo-
cutca cioga. Bee zero B ogorennu storo arama. Ecan Takas 3azaua
6yaeT paspelieHa, OCTaAbHOE CTaHET CPABHHTEABHO A€TKHM JEAOM.
Buesemnas 6a3a A MeMNAAHETHBIX MepPEAETOB — OZHA M3 TAAB-
HeHUIHX TEXHHKO-aCTPOHOMHYECKHX 3a4ay, CTOAWMUX Mepes AeATEAAMH
sBe3J0TAABaHUA,



XVIl. onbitei ¢ HoBbIMK pakeramm.

Ot Teopernueckux pac-
CYXAEHHH [epeHaeM HaKo-
Hey x mpaxtuke. Joctn-
FHYTO AH 4TO-HHOYADb (ak-
THYeCKH B o06AacTH ocyuue-
CTBACHHSA CMEABIX 3aMbICAOB
TEOPETHKOB 3Be30MAaBa-
uus? Ja, gocTurnyrto, — ne- /
MHOI'0O€, IpaBja, HO BCe ke ,
MO2HO CKasaTb, 4YTO Ha- . ¥
YaAbHble NPAKTHYECKHE A~ A
'd Ha HYTH K 3aBOEBaHHIO B\
MHPOBOTO TPOCTPAHCTBA yie N
CAeAaHBI M TPHTOM BIOAHE i
YCTIeNTHO.

[Tepsbre SKCIIEPHMEH-
TaAbHble paBOTh  OTHOCH- jan
AHCO elle K TOPOXOBBIM pa-
KeTaM, KOTOpble  JAOANHBI
OBIAM CAYKHTb UEASAM 3Be3-
AonraBamus. B 1919 . Puc. 29. Tlpog. Pobepr I'oazapa ¢ mo-
npod. QH3HKH Bop‘{ecrep- ACADIO OJHOH M3 €ro paker.

CKOTO YHHUBEPCHTETA
(Karugopuus)  Po-
6ept [oagapa omy6au-
KOBaA OTYCT O CBOMX
HUCCACAOBAHHAX pAKET.
Pa6orer ero oTkphl-
BaloT cobOI0 HOBYIO
rAaBy B HCTOPHH pa-
KeTHOTO AeTaHHA. AMe-
PUKAHCKHH yYeHBIH J0-
6HACH TOrO, YTO yCTPO-
eHHble HM  PaKeThbl
HcnoAbsoBarn me 2%

SHEPrHHM IOpoxa, Kak
Bce mnpexuume, a B Pne. 30. [Ipucnocobrenne Toanapaa ara uccae-
32 pasa 6oapme —  AOBaHUA pa6oTbl HeGOADLIONH MOPOXOBOH PaKeTbl.

62%. .

Baarogaps uerecoobpasno mopobpanHou Qgopme paKeTHOM AH03bl
(ebrBogHOM Tpy6bI), cTeHkam koropoh [oazapa mpuaar yroa pacxo-
maenus 8°, NopoxoBbie razbl, BLITEKAIOWIME U3 PAKETHI, MMEAH CKO-

/




poctb 2300—2430 u B cexyuny. Matepuarom ars A103br CAyZHAQ
XpOMOHHKeAeBasi cTaAb, PaxeTa ToAyYaAa yCTOHYMBOCTL B TOAETE
6Aarozaps Bpamjalouleiicl TOAOBKe, KOTOpPas INPUBOAHAACD B ABU-~
XeHHe CTPYSIMH TasoB, BbITEKAlOWIHX M3 ee KOCHIX KaHaAOB; [OAOBKA
PaKETBI Hrpara POAb BOAUKA, KOTOPDIH, KaK H3BECTHO, CTPEMHTCH CO-
XPaHHTb HEH3MEHHbIM IICAO:KEHME OCH CBOEro BpAILEHHA.

Tperve ycoBepmenctsoBanmne, BBesenHoe [ oa-
ZapAOM B YCTPOHCTEO paKkeT 3aKAIOYaeTCA B OCY-
IeCTBAHHH HAeH cTyneHuatocTH. CyjumocTh ee
COCTOMT B TOM, YTO paKeTa JeAaeTCA COCTABHO#H
H3 HEeCKOADKHMX OTAEADHDIX paKeT; 3aKHraloTCA
OHH, — KOHEYHO, aBTOMATHYECKH, — OJHA IIOCAZ
APYTOH, MO Mepe pacxoAoBaHUS 3apsaja HpeAbl-
ayutedl; oTpaboTaBlIHe PaKETbl ABTOMATHYECKH e
cO6pacbiBalOTCS, UTOObI HE CAYXKHTb  MePTBbIM
rpy3oM.

O HexoTOpbIX pe3yAbTaTaXx CBOMX ONBITHBIX
pabor npod. [oazapa pacckasan B momyaspHoit
3aMeTke, HaneyaTaHHOHW MM B OZHOM aMepHKaH-
ckoM :ypHare. YuraTerro HeGesninTepecHo 6y-
€T TI03HAKOMHUTDbCS C Hell:

Mouemy paxera neTuT B nycrore?
(sPopular Science Monthly*, 1924)

Puc. 3. Opxa «[lpy obcymaendu mnpoektTa pakeTbr, Mpe-
H3 COCTaBHbIX pa-

xer Foazapaa B HaBHa:‘le}ii{Oﬁ AAs) BBICOKHX NIOABEMOB, HEMAaAO
paspeae. COMHEHHH BbI3LIBAET BO3MOXKHOCTb JASL paKeTbl
F —rorosnan wacts, LBHTATbCS B IIOYTH NYCTOM IIPOCTPAHCTBE: BO3-
:{,’;‘,":f‘“;ﬁ"e“ﬁ;‘; parkaloT, YTo M3BEPraeMbiM ra3aM B MYCTOTE «HE
rason s kocwx 0T QT YEro OTTOAKHYTbca». (gHako, Bolpexu pac-
pepcruil /n E. C--3a-
pAa membwed paxe- TPOCTPAHEHHOMY MHEHHIO, B3PbIBAaHHE B TIYCroTe
B ey phost: IPOMBBOAMT HA PaKeTy GoAbluee aeficTeue, He-
¢ aapazox B u go-  eAM B Bo3sayxe. A ecAm 6bl BO3AyX ObIA 3HauH-
) TEAbHO TIAOTHEE, TO B3PbIB He AaBaA 6bl M BOBCe
Hukakoro sgpexTta. Ha camom aenre, eguHcTBeH-
HOe» YTO 3acTaBAseT paKeTy JBHraTs>CA BIepej —- 9To Ta3bl, BbITe-
KalolHe U3 ee TPpyOku. Ecam Marbunk, cTOS Ha POAHKOBBIX KOHDBKaX,
bpocuT KaxoH-HHOYAb TIpy3 Hasal, OH OYAET CaM OTKHHYT Bliepel;
H yem 6bicTpee GpolueH rpys, TeM GOAbIINH TOAYOK BIepel HCHDbITAET
6pocatomuii. B mycToTe raspbr M3 paxeTbl BbITEKAIOT CKOpees M HO-
TOMY paKeTa B IyCTOM TIPOCTPAHCTBE AOAKHA JBHTAT>CA ewle Obi-
cTpee, yeM B Bo3ayxe. VlsBecTho, uTO mpu BspbIBe maTtpoHa B pe-
BOAbBepe MPOUCXOAHT OTAAYa. B anmaparte, H306paxkeHHOM Ha
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puc. 33, paspsmaerca XoAOCTOM MaTPOH PEBOAbBEPA, MOTYlIEro Bpa-
IIaTbCsi BOKPYT OCH: MOJA KOAOKOAOM BO3AYLIHOTO HACOCA MOKHO
y6eauTbcs, uTO OTZaYa TPOMCXOAUT B mycrore. Korza xe ma-
TPOH B3PbIBAETCA B TMPOCTPAHCTBE, I'Ae BO3AYX HACTOABKO CTrYIIEH,
YTO TOPOXOBble Tra3bl BbITEKATb HE€ MOTYT, PEBOAbEEp HE HCIIBITBI-
BaeT OTAAYH.

«YT0o6b1 MOATBEPAMTb CKazaHHOE, A 3aXKHraA pakeTy TakK, 4YTO
rasbl yCTPEMASIAHCh B pesepByap, rae BosAyx paspexern B 1500 paa.
Pakera ( oraryena ceuHuOBOH MydToit I, M noaBemeHa x mpy-

Puxci 32. Koraa marbunk Ha poru- Puc. 33. Onmr loa-
kax c6pacbiBaer rpysbl Hasaj, €ro A8pAa C BHICTPEAOM B
CAMOro OTHOCHT BREpEf. nycrote.

xune S. [lpu 3pbise mopoxa B pakere rasbl BbiTekalOT BHH3, a CaMa
pakera OT6pachIBaeTCsi BBEpPX, OTMeYas BEAMUHHY NOAHATUA uep-
Toll Ha 3aKOmueHHOH cTexAsmuoit maactunke (7. [lo BeAnunme noa-
HATHS PAaKeTbl MOXKHO OIPEAEAHTb CHAY, NPHBOASILYIO € B /JABH-
menne. ['a3bl BbIPbIBAIOTCS B NMYCTYIO KOABLEBYIO TPY6KY.
«Pesyavrater 50 onmbiToB moxasaAu, UTO CHAa, yBAeKalollas pa-
kety B nycrore, Ha 20% Goabme, uyem B BO3ayxe OOGBIYHOH NAOT-
HOCTH>. L
[Tocreanee ymeepmzaenue oTMETaeT BCe COMHEHHS B TOM, YTO pa-
KeTa MOMKET JABHFaTbCA B NYCTOTE, — COMHEHHs, KOTOpPble
EbICKA3bIBAIOTCA HEPEAKO JaxKe AIOADMH, Kak O6yATO 3HaKOMbIMH



¢ dipéametom. Koro He ybexaaloT agaxe maTéMaruuecKMe AOKA3a-
TEAbCTBa, TOT JAOAKEH YCTYNHTb HeMPEPEKaeMOMY <CBHAETEAbCTBY
onbtra. [TocAe 3THX OCTPOYMHO BBIIOAHEHHDIX ONBITOB He MOZKET OCTa-
BAaTbCs HMKAKMX COMHEHHH B TOM, YTO Ia3bl PAKETbl CIIOCOGHDBI ABH-
raTb ee Aaxe B COBEPUIEHHO TIyCTOM MPOCTPAHCTBE,

Hapaay ¢ axcnepumenrarpupimn paboramn [oazapa paspabo-
TaA H TEOPHIO PAKETHOrO ABHSEHHS, HE3aBHCUMO OT IIpeAILlecTBO-
BaBIIMX HCCAeAOBaHHH LIMOAKOBCKOTO, ¢ xOTOpPHIMM aMepHKaHCKHi
yuenblii He 6brA 3HakoM. OH sACHO CO3HABAaA, KAKMM MOTYILIECTBEH-
HbIM ODPYAHMEM JAAsS HCCACAOBaHMsA BCEACHHOH MOXKET CO BpeMeHeM

f

Puc. 34. Hconitareabnan paxera loasapaa 8 Puz. 35. Tpy6xa, xyaa

pasobpanHomM m co6GpaHHOM BHje. BBIPbIBAAUCD Tasbl pPaKer
Toasapaa npu onbitax.

CAYXHTb PakKeTa, H MHCAA O NPOEKTe NOCHIAKM pakeTnl Ha Aynuy.
1o aaro mosox B 1924 r. amepuxanckoil medaTH COOGWIHTD CeHCa-
wHonHOe M3BecTHe 0 ToM, uro l'ozzapa masmauna retom ynmomsamy-
TOro roja OTHPaBAeHHe NepBOil AyHHOH pakerel. Ha moit Teaerpag-
HbIH 3anpoc mMo »ToMy moBoAy | 0AZapA OTBETHA, 4TO HEAOCTATOK
CPEeACTB AHMIIAET €T0 BO3MOKHOCTH OCYLIECTBAATD NOAOOHDbIE AaAeKO
HAYIIHe 3aMbICABI, Brnpouem mymuxa, NOAHATas Tpeccoil, UMeAa H
CBOIO XOPOLIYI0 CTOPOHY, TAK KaK TPHBACKAA BHHMAaHHE UIKPOKHX
Macc K mpobaeMaM 3Be3ZONAABaHUA.

Pa6orbt Toazapaa me ocraHosBuaucp Ha aTom atane. On mepe-
lleA K BKCIEPHMEHTHPOBAHMIO HaJ PAKETAMH € 2KMAKMM 3apsjOM M
ZOCTHr 34echb GesycAoBHoro ycmexa, B wmione 1929 r. mm 6nira
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Hyutésa —— Bfiépble B HCTOPHU PAKETHONO A€AA — pakeid 3apsimeit-
Hag xuaxum ropiounm. Ona nmera B aauny 2%, M, a B nonepeu-
nuke — Y4 m. [logonkennas pakera puHyaach BBBICH C TAKHM OTAY-
IUMTEADHBIM FPOXOTOM, YTO BHYIIHAAQ YBEPRHHOCTb B KATACTPOPHUe-
ckoil Heyaaue onmbrra. [azseTni — npu noanom moruamunm maoGpera-
TeAl — OINOBECTHAH MHp, uTO pakera | ozZapaa BsopBarach B Mo-
MEHT OTAeTa. AMIIb CIYCTA HEKOTOPOe BpeMsl aMepPUKAHCKHR (PH3MK
CueA BO3MOKHBIM OGDSBHMTH., YTO HCHbITAHHE PAKETbl MPOINAC BIIOAHE
yCHeWHO: ‘MeXaHH3M PaboTaA HCIPaBHO, MOPeHHE — HECMOTPs Ha
rpoOMOIOAOGHbIH IIYyM —
IpOTEKAO HOPMAAbHO, H
MapallioT, aBTOMAaTHYeC-
KH OTAEAMBIUHHCA OT pa-
KeTbl B MOMEHT JOCTH-
keHHS €10 HauboAbliel
BbICOTDI, 6AaromnoAy4Ho
ZOCTaBHA ‘Ha 3€MAI0 Te
npubopbl: KOTOpble Hec-
Aa ¢ coboio pakera (B
HX uHcAe  doToammapart
u GapomeTp-camomHcen) .
Ho xaxoBo 6biro ycTpoit-
CTBO €ro pakeTbl H Ka-
KOBa  JOCTHTHYTas  eio
BbICOTa, OH He €006~
waetr. Jlaree om roso-
PHT:

«Yro kacaerca Bo-
npoca © TOM, depes
CKOABKO BpEMEHH MOMKET
COCTOATHCA yaiemHast  peo. 36. Bosaymnas paxernas Topmeza
oTcbiaka paketpt Ha Ay- npu oraere (GaHTACTHYECKHH PUCYHOK).

HY, TO s CYHTAI0 B3TO

OCYULECTBHMbIM €llle AAS HbIHELIHErO MOKOAEHHA: CAEAAHHBbIH MHOIO
VaAayHbIi NMPOOGHDbIA NOADBEM paxkeTbl Ha HeGOADLIYIO BBICOTY ITOKAa3aA
MHe, Kak nojo6Has (MexIAaHeTHas) pakeTa AOAXHa GbITb yCTpOE-
Ha ZAs ycnewHoro zeiictus. [Kuaxue Bogopos m kucropoa, me-
06X0ZHUMbBIE B KayeCTBE [OPIOUEro JAAS TaKOM PaKeTbl, MOTYT ObITb
HCTIOAb30BAaHbI TEM e NyTeM, KaK 3TO CAEAaHO ObIAO MHOIO B 3TOM
ombrre. Sl Beplo Takie B OCYIIECTBHMOCTb OKEAHCKMX II€DEACTOB
C OrPOMHOH CKOPOCTbI0O B PAa3PEKEHHOM BO3AYXE GOAbIIMX BBICOT.
O6bikHOBEHHDIE CAMOAETBI HECIIOCOGHDBI BLITIOAHHTb NOAOGHBIE mepe-
A€T, TaK KaK aBHAaMOTOD He MOzkeT paboTaTh B paspe:KeHHOM BO3-
ayxe. Pakera me AeTHT B Takoil cpege eure Ayume, ueM B Goree
NAOTHOH»,
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Cxyaoctp cBezenuii o paborax ['oazapaa obbacHaercs TeM, 4To
OHH BeAYyTCA 4YacTblo o 3aJaHHAM BOCHHOTO BE€AOMCTBA, BCACACTBHE
4Yero pesyAbTaTbl HX AePAKATCA B CEKPETE. paKeTa ‘BbICOKOI'o 10JAb~
eMa HECOMHEHHO MOXKE€T CAYXKHUTb CTpPalIHbIM BOECHHDIM OpPYXKHEM.

Puc. 37. [laposas caMoasuxyIgancs noBo3ka—npo-
ofpas pakeTHOro aBTOMOGHMAsA (NpPOEKT, MPHAKCHIBAE-
mbiii Hororony).

[Moaxosunk Hoopaynr, astop nemeykoit kuurn «[Ipobrema mnepe-
AeTOB B MHPOBOM INPOCTPAHCTBE, THUIET II0 3TOMY TOBOAY CAe-
ayiouree:

«llero uzer sgecp 06 06CTpere KPYMHbIX MHIIEHEH, KaKOBbI He-
NPUATEAbCKHE TAaBHble OPOJa, ITIPOMBIIIACHHDbIE PAHOHBI M T. IL

Puc. 38. @. Onerb (nareBo) u uHxKeHep
D. 3angep (nanpaso).

Ecan nmoaymath o ToM, uTO TpH moao6HOM O6CTpeAe 3apsAAbI B He-
CKOAbKO TOHH MOTYT ObITb IepeHeceHbl PaKeTaMH COBeplICHHO Oe-
30M1aCHO 4Y€pe3 OrPOMHDIE PACCTOSHHA K LEAAM, PACIIOAOKEHHBIM
B TAYGOKOM TBIAY; YTO HH OAMH YYacCTOK ThiAa He MOKET ObITb ofec-



fneuen OT nMOoAoGHOH 6G0OMOGapAMPOBKM; YTO NMPOTHB Hee HET HUKAKUX
CPEACTB OGOPOHBI — TO CTAHET SICHO, KAKMM MOTYUIECTBEHHDbIM OpY-
JKHEM MOZeT fBHTbCH pakera.” ;

B apyrom nampasaennu eaucp 8 1928 u 1929 rr. onpirer & 3a-
naaunoii EBpone: asromo6uabnbiii pabpuxant Mpuy O ne ab BMecTe
¢ MHASEHEPOM-THPOTEXHHKOM 3 aHZEPOM [PHCIOCOGHAH paKeTy
B KauecTBe ABurateas aBromo6uas. Ilocrpoennnie mo aromy npua-
guny (B Hauare 1928 r.) aBTomo6uAM HMelOT B 3aaHeit wacTH 6a-
Tapeio M3 1—2 AIOKHH TOACTO-
CTEHHDBIX TIOPOXOBBIX pakKeT, 3a-
JKMTAEMBIX MOCAEAOBATEAbHO, IO
ABe, TOMOIIbIO BAEKTPHUECKOTO
sanara. OTsepcTus paxer o6pa-
LIeHbl BCce Hasah, BCAEACTBHe
4ero fpHM HX B3PblBe ABTOMOOHAD
yBrekaercsi Bnepes. cnbrranue
aBTOMOOGHAEH 9TOro THNA IOKa-
3aA0, HUTO PAKETHl HE TOABKO
CIOCOGHbI TIPUBOAMTD BKHMax B
ABH<EHMe, HO U COOOILAIOT eMYy
BeCbMa 3HAYHUTEABHYIO CKOPOCTD
zo 220 xm B uac. Cxopoctb BTy
KOHCTPYKTOPbI ~ HAZEIOTCA  AOBe-
cru Brnocreactsux o 400 xkm m
foree. amac mopoxa B pake~
tax — 100 xz. Yepes 8 cexyna
OT HayaAa B3PbIBAHUA aBTOMO-
OHAD yXe HecCS CO CKOPOCTLIO
100 kM B wac. OmbitT ¢ paker-
Hoit apesunoil (Ha peabcax) 10- Pyg, 89. Paxersmii MOTOp aBTOMO*
xazan cxopocts 254 km B uac, 6uan. Oners NPOBEPSIET €ro NCIpas-
a ¢ pakeTHbiMu cansamu (1929 r.)  mocrn.
a0 400 xm.

Boabwoii omubkoit, ognako, 6biA0 6bl AyMaTb, YTO B PAKETHOM
aBTOMOGHAE MAM ZpE3HHE Mbl HMeeM MPOoo6pa3 CaMOABHIKYILErocs Cy-
xonyTHOno dKHmaxa 6yaywero. Ilpu Tex ckopocTax, koropbie mosso-
AHTEABHB! B CYXONYTHOM TPAHCIOPTE, PAKETHLIH ZBUTaTeéAb HeBbi-
rOAeH — OH IIEPEBOJHT B TIOAE3HYI0 MEXaHMUECKYI0 paGOTY CAHIIKOM
HHYTOXKHYIO JOAIO DHEPrHH norpebisiemoro roprouero (oxoro 5%).

TR

I
! 5!;,“Il‘

* Hurepecno noswakoMuTbes, 04HAKO, C MHEHMEM ABTOPHTETHOTO AEATEAS
repmanckoro 3BeszonaaBanua npod. O6epra o pakeTwnix Topmeaax: «5 He cum-
Tal0 TAKO® OPYXKHE OCYIUECTBHMbIM. |OYHas MeXaHMKA Hallero BpeMEHH He B Co-
CTOAHMM OGECHEYHTb paKeTe AOCTATOYHOTO ABTOMATHYECKOrO ympasAeHus, Dy-
&eT GOADLIHM JOCTHMKEHHEM, €CAH NycK pakeThi Ha 1——2 THICAYH KHAOMETDOB
OCylIecTBATCA ¢ MeTkocTbio nonagzanus 10—20 xm».

7 Me=xnaaneTune nyTremecTBHUA, 97



CTpoHTeAH HOBOTO aBTOMOGHAS XOPOIUIO CO3HAIOT 3TO. «XOTA Mbl
y2ke cefiuac MOTAM 6bI NIPEB3OHTH BCe 4O CHX MOP AOCTHTHYTDbIE CKO-
pocti, — ckazar @. Onearp B peun, NPOM3HECEHHOH MNP Tep-
BOM INyOAMUHOM HCHBITAaHUH H306peTeHHsa, — ¢QupMa oTzaer cebe
OTYeT B TOM, YTO PAKETHBIH arrperart, ofelas AAs CyXONyTHOIO TPaH-
criopTa HeObIBaAble, CYHTABIIHECH ZO CHX IOP HEMbBICAMMBIMH AOCTH-
JKeHHs, TMPeJCTaBAsieT B HbIHEIIHeM BHJe AHILIb TEPEXOAHYIO CTyIleHb
K PaKeTHOMY a®pOIIAAHY, & BHOCAEACTBHH — K KOCMHYECKOMY Ko-
pabato. Mbl yxe Temepb B COCTOAHMM OTOCAATh HENACCAXHPCKYIO

Pnc. 40. Pakernniii aBromo6urb npu crapre. BokoBbie Kpniaba cayxar
AA MPHKHMaHHA KOophyca K BEMAe JaBAeHHEM BoO3Ayxa.

pakeTy B BbICIIHe CAOM aTMocdepbl U ybGexJeHbl, YTO B HEZAAEKOM
6yaylleM HaM yAacTCs NPOHHKHYTb H B IYCTBIHIO MHPOBOTO IIpPO-

CTPAHCTBa».
STH cAOBa BbIPAXKAIOT MPABUAbHBIA B3rASAA Ha Jgero. Paxer-
Hbli aBTOMOOHAbD — CAHMIIKOM pacTOYHTEAbHOE H306peTeHHe. Dy-

Aylllee PaKeTbl He Ha 3€MA€, a B BO3JyXe M BHE €ro, 3a MpeaeAaMH
aTMoC(epbl, B MHpPE KOCMHYECKHX CKOPOCTEH.

Jpyroe aero — paxeTHbIil aspoTAaH, MOTYIIMH 3aAeTaTh B pas-
pexeHHble CAOH CTPAaTOCepbl H 34eChb IePeABUraTbCS NMOYTH € KOC-
Muueckoit ckopoctbio. [lepBbre waru B zere cosganus «cTpaTomAaHa»



yxe caeranst. Jeup 11 monn 1928 r. 6yzer B ucropun 3seagonaa-
BaHHS MMETDb, BEPOSITHO, TakOe K€ 3HAUEHHE, KaKOS HMeA ZeHb 17 ge-
kabpss 1903 r. B ncropun aBuanum (mepebiit mogbem 6p. Paiit).
B srtor aeup B [epmanun, cpeacrsamu Pen-Poccurenckoro aérno-
HCCAEAOBATEABCKOTO 061IecTBa, cAeAaH 6bIA NEepPBBIH YCIEIIHbIH OTBIT
nozbeMa NHAOTA HAa adpONAAHE € PAKeTHBIM ABHraTeAeM. AspOmAaH
octaBarca B Bosayxe 80 cexyna, mporereB c moeoporamu 1300 m
BoinoAnsBuni sToT noibeM Aertunk Llltamep maxoaut, uto «morer
C PAKETHBIM JABHMIATEAEM OKA3bIBAETCS HCKAIOUHTEABHO TPHSTHBIM.
Bubpauun MOTOpa, TOAYKH 3AECh OT-
CYTCTBYIOT, H HCIBITBIBaellb OLYIIe-
Hue, OYATO NMAAHHPYEIIb»,

[lepsbiit mnozbem wHa asponrane
(PaiitoB) aaurcs 60 cexyng, — no us
3TOr0 MHHYTHOTO B3AeTa BbIPOCAA Ye-
pe3 25 AeT BCs aBHAUMs, NOKOPHBUIAs
semuylo armocdepy. He mpucyrcrayem
AH Mbl Tellepb MPH 3apPOKACHHH JIpY-
roro TOPKECTBA UYEAOBEYECKOTO TeHHs,
mobeabl HaZ 6e3BO3AYLIHOH CTUXHEH
BHE3eMHBIX NPOCTPAHCTB?

CoBepileHHO HE3aBHCHMO OT 3THX
onbitoB, B | epManuu xe BeayTcsa aes-
TeAbHble DKCIEPUMEHTaAbHble pPaGoThI
710 CO3JAHHIO PAKETBI C KHAKHM TOPIO-
unM. 3Jech TpemAe BCETO CACAYET Fue. 4. [lpopeccop epman
OTMETHTb  JESTEADHOCTb  HeMmelUKoro O6epr, Bbigalomuiica Teoperux
«CO103a 3BE3JOTAABAHUS» B DepanHe, 3BE340NAaBanui.
HaCUYMTBIBAIOILETO CBBIIIE TBHICAYH UYAe-

HOB C KPYNHbIMH TeopeTHkamu Bo riase (mpod. I'. O6epr, mmx.
B. lN'omann, Boen, mx. I'. Hoopayur, mix. Bunxaep n zp.).

Corozom 3sBesgonnraBanus 6au3 DepauHa ycTpoen oOmMpHBIH
YYacTOK AAsl HCTIBITAHUS PaKeT. JTOT IEPBbI B MHPE «DAKETOAPOM»
ynpaBasietcs unx. Heberem, 6ammaitmum moMomHukoM H3BECTHOrO
ZesireAst 3BeszonmAaBanusi npod. O6epra, xoTopbiit B HacToAIIee
BpeMs IOBHAMMOMY OTOIIEA OT BONPOCA TPAKJAHCKONO 3Be37O0MAa-
BaHus.

Coopy:ennas ObepToM pakera ¢ KMAKMM 3apAJOM AOCTPOEHA
umxkenepom Heberem ¥ H3roToBAeHa W3 upe3BHIYAHHO AETKOTO,
HO B€CbMa INIPOYHOIO CTAABa, DAEKTPOHA. | OPIOUMM CAYKHMT GeH3HH
C KUJKHM KHCAOPOJOM. 3arzKMraHHE TPOM3BOAMTCSA ¢ GOABIIOro pac-
CTOSIHHSL DAEKTPHYECKHM 3aNMaAoM, 4TO6bI [0 BO3MOMXKHOCTH 006€30-
NMacHTbp OOCAYKHBAIOIUHA IepCOHAA OT MOCAEACTBHH B3pbIBa.

B reuenne 1931 r. na 6epauncrkom pakerogpome npojerano GbIA0
¢ oToit pakeroit 270 ombITOB ropenMs B HENMOJBHIKHOM COCTOSHHH,
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H 87 pa3 pakera JiyckaAacb BBEPX, AOCCTHras BbleOTbl HECKOADKHX

THICAY METPOB. 1 HMIl pakeTbl, KaK Mbl yx® YIOMHHAAH pPaHblre —
0,16

32 -
HMurepecno, xakoH CKOPOCTH ZOCTHTaAa B 3THX OMbITax CTPyA
BbITEKAIOIHX Ta30B — IIPOAYKTOB ropenus. Beanunna ee ompege-

Af€T OKOHYATEAbHYIO CKOPOCTbs IpHOOpeTaeMylo <camol pakeToil
K KoHuy ropenns. He6eap zoburcs 2200 m B cexynay. On Ha-
ACCTCS YCOBEPIIEHCTBOBaHHEM (POPMbI BBIBOAHOH TPYOhI AOCTHYD
elle GOADbIIEH CKOPOCTH H CUHTAeT BIOAHE OCYLIECTBHMDBIM He TOABKO
BOCTHNKEHHE CaMblX KpaHHHX
cAoeB  aTMOcgepbl, HO H Bbl-
ACT B MHPOBOEC TNPOCTPAHCTBO
H Ja)e MeXNAaHeTHOE IyTe-
mecCTBHE.

He6eap paspabarbiBaer
TaKKe  HAE0  YCTAHOBAEHHA
mouroBoit c¢BA3H ¢ Amepuxoi
TOMOILIbIO  paKeT, IlepeHoCH-
IIMXCSH uepe3 OKeaH B MOA-
yaca. [lpu Bece mourosoit pa-
KeTb! B 5 T Takasg JgocraBKa
nuceM uepes OKeaH oboujer-
ce, no pacueram Hebeas, ne
6onree HECKOAbBKHX KolIeex,
T. €. JeuleBAe He TOADBKO Te-
A€rpaMMbl, HO H OOGBIKHOBeH-
Horo mucbma. MoxuHo 6yaer
AOCTaBAATb  PAKETHYIO TIOYTY
n u3 Depauna B Mocksy — B

Puc.42.

Cremaco- po 43. Craprosoe 11 sy, BB AOHAZ}I{ — =6
. a . ]
°:z‘:'_:;" npucnocobaenne repman- VAnyT» B DEHY — Vo wuy

%6ep-ra CKOro o0-Ba 3Be3gomAaBa- 1Pl

uus. [lpu noaaepxke wu3BecTHOH

apuauuonnonn @upmbr FOnkepe
paboTaeT B TOM € HampaBAEHHHM MoAojol Hemenxuit wmxk. M. Bun-
kAep, peaakrop myprara «Paxera». B mapre 1931 r. ymomanyroit
dupmoit (8 Jeccay) BbmorHeHbi 6GbIAM yJauHDbIE ONBITBHI € HEGOAD-
oK MoJeAblo, paGoTaBUeR Ha KHAKOM roptoueM (CocTaB He ONy-
6AMKOBaH) M CKHMMmeHHOM kucAaopoge. Vcnbitamne moxaszano, uro
MHAKHH KHCAOPOJ aBTOMATHYECKH NOCTYNMAaA B KaMEPy CrOPaHHSA,
KyAa BCAeA 3aTeM BrOHAAacCh NMOPUHSA TOPIOYETO, H cMech 3azKMra-
AaCb BAEKTPUYECKOH MCKpo#. PakeTa ¢ CHADHBIM CBHCTOM B3BHBAaAacCh
BBepx. Bunkaep uMmeeT 8 BHAY TOCTPOMTb CHauaAa pakeTy C KHa-
KHM 3apsZO0M, NPeAHa3HAYEHHYIO AAS HCCAEAOBaHHA CTPaTocdepbl



ua sorcore 30 kM. BropmiM stamom 6yaer mepe6pocka pakeTbl
B TOYHO PACCUMTAHHDbIH TYHKT 3€MHOH TIOBEPXHOCTH.

VYnomunasmuiics yxe He pa3s HeMeUKHH HHAKCHEP-TIMPOTEXHUK
Banzep, H3BECTHHIH CTPOUTEAb [OPOXOBBIX PAaKeT, BbIZBHHYACS
B MOCA€JHHE TOZDI M Ha IOIPHIIE KOHCTPYHPOBAHHA PAKET € MHAKHM
sapazom. B anpere 1929 r. um nymena 6pira mogo6Has pakeTa AAH-
HOlo 75 cM: pakeTa B3AETEAA C TAKOIO CTPEMHTEABHOCTDIO, UYTO He
6bIAO0 BOSMOXKHOCTH 3a Helo npocieautb. Ona ne 6pira pasbickana
U TOCAe TaZeHus. 1o ke MOBTOPUAOCH M € APYroH paKeTOH CXOZHOTO
06pa3slla, HECMOTPs Ha TIPHHATbIE TpejocTopoxHocTH. B nacTosyee
BpeMsi 3aHAep BaHAT NPHUCIOCOGACHHEM H300PETEHHBIX HM paKer
B3aMeH aBHOMOTOPa JAAsf  CaMOA€Ta.
Ocofoii 3acAyroét 3amzepa Hazo cuu-
TaTh TO, YTO B KauecTBE HCTOUHHKA
KHCAODOZA OH = MOAD3YeTCS B CBOMX
pakeTax JelleBbIM MPOAYKTOM oT6po-
ca  XHMHYECKOH  TPOMBIIIACHHOCTH;
6Aarozaps 3TOMY KHAOTPAMM €ro Tro-
proueit omecu obxoaurcst Boero B 20
NII(pEHHUTOB.

Haz xoucrpyupoBanueM pakeTni c
KHIKHUM 3apazom paGorar B [epma-
unn ¥ Maxke Baave. Ho ero . ompitor
KoHUMAMCb KaTacTpodoi: 18 mas
1929 r. >ToT OTBaxkHBIH M TaAaHTAH-
BbIH YeAOBEK IIOTH6 THP B3PHIBE CO-
OPYKEHHOH MM paKeTbl. OTO — Tep-
Basg 4YeAOBEUECKasl 2epTBAa, MOHECEH-
Hast 3BE3JOTMAABaHHEM. DB3pbIB pakeTbr
yemckoro  wu3obperaTers  JAozBmka
Ounenaseas (1929 r.) o6omenrcs, x
CYacTbio, 6€3 YCAOBEUECKHX :KEPTB.

Texuuueckue noapo6uocTn ycTpoiicTBa paker HOBOrO THMA ZAep-
xarca Ha 3amage B cexpere. O HEKOTOPBIX AETAAAX HaMepeHHO CO-
06IIAIOTCs OLIHGOYHDbIE CBEJEHMS C LEADIO HATIPABHTb JPYTHX M30-
GperaTerel Ha AoxkHbiE nmyTh. Ilpu Taxux ycaoBusx mam B CCCP,
YTOGb! He OTCTATh OT 3amaja B TeXHHKe M3TOTOBACHHS KDYIHBIX pa-
KET, OCTaeTCs AMIUb OJAMH TMyTb: TPHCTYHHTb CAMOCTOSTEABHO K CO-
opy:xenuio paxer HoBoro tumna. Ha stor myrp BcTaam aenunmrpazn-
cKHe pabOTHHKH PAKETHOTO AeAa, obbeaunusmuecss B «[ pymmy mccae-
JOBaHMA peaKTHBHOTO AeTaHua» («AeHrupz») — ocobylo cexuuio
Bropo Bozaymmoit Texnuxm Ocoasnaxuma. Ceiiuac (mavaro 1932 r.)
BeAYTCS IIpejBapUTEADHbIE PACYETbI 10 MPOEKTY COOPYKEHHS pa-
KETbI ZAMHOIO 2 METpa, Ha »KMAKOM TOPIOYeM, IIpeHa3HAYEHHOH AAS
HccAeaoBanus armocepnr Ha Boicore 50 xm. Boamomuo, wro xorza

Puc. 44. Makc Baave, mo-
ru6wnit NpuU HCNbITAHAM ero
pPAKeTbl ¢ MHAKHM TOPIOYHMM.



KHHra aTa NONajeT B PYKHU YHUTATeAs, NEPBasA COBETCKAsl paKera y:xe
6yaer mymena. [laparreAbHo ¢ aTUM, MOCKOBCKMe paGOTHHKH paKeT-
HOI'o AeTanus, obbegunusmuch B «Mocrupa», mpHcTrynaroT ® co-
3JaHHIO NIEPBOTO COBETCKOTO PAKETOIIAAHA — CAMOALTA C PAKETHBIM
MOTOQOM,

Puo. 45. Bapus pakernt npaxckoro usobperareas A. Ouenazeka,

VI- | ,n,n eblT‘IHblx npoexTa,

e

Mbr morau 6br H He paccMaTPHBaTb HeCObITOUHDLIX NPOEKTOB MEXK-
naaneTHbix aupuxabaeir. Ho 3azaua nama cocTouT He ToAbKO
B TOM, 4YTOObl IIO3HAKOMUTbD WHTATEAS C pPEAABHO JOCTHKHMBIM
B BTOH 0O6AACTH: Mbl Ke€AaAU Obl TaKxkKe paccesiTb U HEKOTOPbIE OTHO-
camuecs cloja 3abayxacnus. e umeer muxaxoro cmbicaa mepe-
YHCAATD U PAcCMATPHBATh BCe MHOTOYHCAEHHBlE «IIPOEKTbI» MeKTAa-
HETHDBIX [EPEAETOB, NPHUAYMaHHbIE aBTOPAMH (PAHTACTHYECKHX IPOH3-
BeZleHHH, TaK KaK CaMM aBTOPbl He NPUAABaAH CEPbE3HOTO 3HAYEHHS
CBOHM YacTO <COBSPUIEHHO O€CCMBICAEHHBIM BbIZyMKaM. B mepBbIX
rAaBax Halued KHMTH Mbl pasobparu HaHGOAee TIOYYHTEAbHBIE HAH
BHEIIHe-TIPaBAONOAO6HbIE HAeH NOAOOHOTO poja: «KEBOPHT» Yaaasa,
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nywmxy Kioas Bepna, zaBarenue cmetoBnix Ayueih M sexoropblie apy-
rue, oTOpachiBasi Bce [POYMe, KaK He 3aCAYKHBAIOIIME HHUKAKOTO
BHHMAaHHSA M AHIIb 3aCOPAIOLIUE IIOAE OBCYyKAeHHA.

HNmeerca ozmako eme JaBa NpoeKTa, KOTOpble IIOAE3HO pac-
CMOTPETb, HECMOTPS Ha HX 6e3yCAOBHYIO HecocToATeAbHocTb, Onk
MOAYYHAH Y HAC HEKOTOPYIO H3BECTHOCTb, TAK XaK HEOAHOKPATHO
ONKCHIBAAMCh B YPHAaAaX, M IPEACTABAAIOTCA Ha NePBBIH B3TAAA
AETKO OCYIIeCTBHMbIMH., K cOKareHHIO MYpHAaAbI He CONPOBOKAAAM
HX OIHCaHHE KPHTHYECKHM pa3GopoM, H y MHOTHX UMTaTeAeH MOTAO
oCTaTbCA YOe:KACHHE, YTO MbI HMEEM 3JAECh XOPOIIO NPOAYMAaHHYIO
TEXHHUECKYIO HACIO.

O6a mpoexta ncxoaat u3 Ppanuun. [lepsbiit us nux npearoxen
6pin B 1913 r. apyms ¢panuysckumu umxenepamuy Macom w
Jdpys (Mas u Drouet)
OITHCAH H3BECTHBIM TEXHHYECKUM
nucatereM | papuubpu crezyro-
wHuM obpasom:

«[peacrap>te cebe koreco
OrPOMHOTO  JHAMeTpa, Hecy-
llee Ha OKPYXKHOCTH <CHapAz,
KOTOPBI ZOA2MEH ObITH OTOPO-
wen Baarb, Ecam npm gocra-
TOYHOH CKOPOCTH BpAalUeHHsI,
BHE3aMHO  ©OCBOGOAUTL  CHa-
pAZ, OH TIOAETHT IO Kaca-
CEAPHOH C TOH K€ CKOPOCTDbIO,
C KaKoH JABHTaAacb COOTBET- :
crovousn " rowa ores,  FuS: 45, Mooy oo vexm
Ycrpoiicteo  MoxerT 6biTh o oreca.

YIPOUIEHO: MallMHA MOMET CO-

CTOATb M3 JABYX MapaAAeAb-

HbrX GpycbeB, 3aKpeNmAEHHBIX TIOCEpeAHHe Ha ocH. [IpoTuBOMOAOXN-
Hble KOHHBI 6pycbeB MOTYT 6bITb CHaGKEHbI ¢ OAHOH CTOPOHBI MeTa-
TeAbHBIM CHapsAOM, C APYrodl — IPOTHBOBECOM paBHOH Maccol. [lpu
arune 6pycves B 100 M, xaxabiii o6opor gaer nytb B 314 M; 3Ha-
YHT, €CAH JOBECTH CKOPOCTb BpameHHa 10 44 060poToB B CEKyHAY,
ro xpaiiHHe TOYKH 6yAYT ABHTaTbCHA C CEKYHAHOIO CKOPOCTDIO OKOAO
14 xkm.

«EcAn moxeraem pasBHTb Takylo CKOPOCTb B TeUeHHE HECKOADb-
KHX MHHYT, MOHaJO6MTCH ABHTaTeAb MOIIHOCTbIO B MHAAHOH AOIIa-
AWHDIX cHA. JTo oueBuaHo Henpuemaemo. OcraBasich B mpezeArax
CYLIECTBYIOIIMX TeXHHUECKMX HOPM, INPHAETCS JeiHCTBOBATb GoAee
MEAAEHHO M AaCCHTHOBATb TPHMEPHO 7 4HacoB, uTOGbI AOGHTbCA
44 o6opoToB B CEKYHAY; TOrZa JAOCTaTOYEH O6yAeT JABHraTeADb
5 12000 rowazuubix cua,
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ol




«MeTaTeArbHas Mamwuna, ZeHCTByIOUWIast TaK, Kak OblAo o6bsc-
HEHO, ZOAXKHa ObITb pacnoAoXkeHa TAe-HHOYAb HaJ pacileNHHOH,
Hanp. mexay cxaiamu B ropax. Owua 6yaeT mpuBOAHTCE B JABH-
»KeHMe OT NapoBoil TYPOHMHBI; a B HYKHbIM MOMEHT 0cOObIH 3AEKTPH-
YecKMH ammapaT OCBOGOZMUT 3aKpeNAEHHBIH Ha KOAeCe CHapAJ, KOTO-
PbIi M TIOAETHT BEPTHKAABHO K 3EHHTY».

Jarbuefimee aBmxenne cmapsza (Bec xoToporo — AAs AByX-
MECAYHOTO TYTEUIeCTBHSl TPOUX TACCAKHPOB — OyAeT JAOCTHraTb
4 TOHH) mpeaATIOAAraeTCs MO PAKETHOMY NMPHHIHTY.

«Kopabab Bceaennoit gorzmen 6bITb CHabGeeM BHYTPEHHHM JBH-
raTeAeM, NO3BOASIOIIMM YBEAHYHTb €ro coOGCTBEHHYIO CKOPOCTb H
YIPAaBAATb €ro ABMMEHMAMH. JlBHraTeAb BOBCe He JOAMEH OGBITb
OGYeHb CHABHBIM: annapaT, H30AMPOBAHHBIH B TIPOCTPAHCTBE M OCBO-
6o:AeHHBIH OT 3€MHOTO NPHTAMEHHA, NepeMelaeTcss ¢ GoAblIOO
AerkocTbio. MoKHO NPHMeHHTb ABHMraTeAb ¢ «OTAauell», OCHOBaH-
HOH Ha TPHHUHIE PAKETbl: OH BbI6GPacbIBaeT B NPOCTPAHCTBO Maccy
rasa, MCTeYeHHe KOTOPOTO 3aCTABHT aNNapaT OTKAOHHTbCA. UTobbi
TIOAYYHTb OTKAOHEHHE B HaMEUeHHOM HaMpaBA€HHH, BBHITEKAHHE rasa
Mo:eT 6bIThb TIPOM3BEACHO TO KEAAHMIO 4Yepe3 TOT HAM HHOH psA
Tpy6. CTKPDHIBAIOWUXCA HapyKy CHARAAA».

IMouemy mazo cumtatp sToT mpoext HecocTosTerbmbim? [lpexssze
BCEro, OTPOMHbIE 3ATPYAHEHHUA BO3HHUKAH Gbl IPH MOABICKAHMM MaTe-
pHaAa, KOTOPbIH MOT 6bI NPOTHBOCTOATb PAa3sBHBAIOILIEHCS MPH TaKOM
BPAlIeHMH OrPOMHOH CHAE HATMKeHMsA. [lo (GOPMyAaM MeXaHHKH
A€rKO BBIYMCAHTDb, UTO TIpH OKpYHO#H ckopoctH 14 km B cekyHay
H pazuyc Bpamennss B 50 m uenTpofermHas cMra KakAOro rpaMma
CHapsAa ZOAMHAa PaBHATHCH

DIk — 40000 + = 40 .
% 5000
1o osHayaer, uT0 6pycbs 6YAYT pacTATHBATLCA C CHAOIO, INPEBbI-
watoweii Bec cuapsaga B 40 000 pas. Tak kak cnapsa mpeamnoaa-
raetci Becom 4 T, TO CHMAAa HATAMKEHHS OPYCbEB HCUHCAAETCA
160 000 r. Bcnomuum, uTo Bcst DiidpereBa GaliHs BECHT TOABKO
9000 r. Ecan nsrorosuth 6pychs m3 Ayuilell CTaAH, TO 4TOOBI OHK
MOrAM 6Ge307MacHO BbIZEPHHUBATD TaKOE HATsKeHHe, UM HaAo ObIAC
6bl ZATb, TIPH KBaAPaTHOM CEUEHHH, TOAIIMHY B O MeTpoB — mpH
YCAOBHH, YTO TaKOM UYyZOBHIUHBIA 6pyc caM GyZAeT HEBECOM ...

CoBepienno HenpeoZOAHMO, KpoMe TOTO, APYroe 3aTpyAHe-
HHe, — MMEHHO TO, KOTOPOe OBGYCAOBAEHO YBEAHUYEHHEM THMKECTH
BHYTpH cHapsza. Hazo nomuuTb, wTo M maccaxupbl CHapsAa, Kpy-
KAILHECS B BTOM KOAECE, K MOMEHTY OTINPABACHHSN B KOCMHUECKHH
norer caeratorcs B 40 000 pas Taxenee, u, xomewHo, 6yayT pas-
ZaBAeHBI COGCTBeHHBIM BecoM. (OTOCAATb B NMOAET KHBBLIX TAacCazKH-
POB MIOMOWIDBIO TAKOTQ KOA€CA, QYEBHMAHO, HEMDICAHMO.

104



Bropoit npoexr, — npunazrexamuit, mnosugumomy, I p a-
G HHDH, — KamkeTCA Ha TePBbIH B3TAAA 60A€e OCYLLECTBHMBIM.
3zech Tak:Ke HCNOABBYETCA HHEPUHS KDYTOBOTO JBHXKEHMS, HO He-
6OADIIOE KOAECO 3aMEHEHO HETIOABM2KHBIM KOABLEBbIM pPEAbCOBBIM
NyTeM, IPOAOKEHHBIM BHYTPH KOADLEBOTO TYHHEAA; TIONEPEUHHK
kpyrosoro nytu — 20 xm. Ilo peabcam ckoAb3MT Ha o6uAbHO cMa-
3aHHBIX TIOAO3bSIX TEAEXKKA, HECylas Ha ce6e MexKIAaHeTHbIH cHa-
paa-sarod. /JBu:KeHMe TereKKH OGYCAOBAEHO 0COGBIM JBHTATEAEM,
[OMEILAIOIIMMCS BHE €€ M IIepeAalolIUM eH CBOIO DHEPTHIO O MNpPOo-
BOZY MeXAY PeAbcaMH. |akK Kak ABHraTeAb paboTaeT HempepbIBHO,
TO TEAEKKA AOAZKHA CKOAb3HTb ycKopeHHo. /JIAS ymeHblreHHs <o-
NPOTHBAEHHUA CpeAbl BO3AYX BHYTPH TYHHEASA pa3pexaeTcs Haco-

Puc. 47. Kpyrosoil xpuithiit peabcosbiii nyTbp
AASL OTAETAa B MHPOBOE NPOCTPAHITBO.

Baepxy BrnpaBo — Bosgymuwii Hacoc.

camu. OT Kpyrosoro TyHHEAS OTXOAMT, O HANPABAEHHIO KACATEAb-
HOI, OTBETBAeHHME C HaKAOHOM BBepX. Korza Teaexka co CHapsaAOM,
CleAaB JOCTATOYHOE YHCAO OGOPOTOB NO XPYroBOMY IIyTH, Pasro-
HHTCs A0 ckopocTH 12,5 kM B cek., OHa aBTOMaTHHECKH IEPEBOAMUTCH
Ha OTBETBACHME, Ha KOTOPOM M IozBepraercs Topmoxenuto, Jlsu-
MEHHE TEACKKH BaMegAAeTcd, HO Aexamuil Ha Helt cHapag co-
CKaAb3DbIBAET 110 MHEPUUM C TEAEKKH W AETHT B aTMochepy CO CKO-
poctbio 12,5 xm B cek., KoTOopas TO BBHIXOJe H3 BO3AYUIHOH 060-
ACUKH B MHpPOBOe mpocTpancTso monukaercs 2o 10,9 xm. Ynpapae-
HHe CHapsJOM B ero CBOGOJHOM TIOAETE TIPEATIOAATAETCA OCYIECTBAATD
IIOMOLIbIO PEAKTHBHOTO ABHTATEAS.

bl 3aMeYaeM B DTOM IIPOEKTe HEKOTOPbIE UepPTbl, COAMKAIOlLHe
ero ¢ mpoextoM K. . Unorxosckoro. Oanako, B celiuac msroxen-
HoM BHAe Maes | padHuHDbH mec6niTouna (ecam game cauTaTb
ckopoctb 12,5 kM B cex. AocTmmuMON), Tak Kak OHa He yYHTDbIBAeT
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BO3pPACTAaHUS MCKYCCTBEHHOH TsAeCTH BHYTPH CHAapsAAa K MOMEHTY
€ro OTIIpaBAEHMs B MemMNAaHeTHbIH pelic. XOTsA TAXKECTb B ZaHHOM
CAyYyae 3HAUHTEADHO MeHblile, YeM B NPeAbIAYIeM TIPOEKTE — BCAEJ-
CTBHE YBEAHYCHHUS pajuyca KPYToBOro NyTH, — HO BCe K€
OHa JOCTaTOMHO BEAHMKA, UYTOObI CAEAATb IIPOEKT HECOCTOATEAbHBIM.

caMOM JAEA€: PACCUHTAEM BEAHHHMHY LEHTPOGEXKHOH CHABI ZAA Ka-
aaoro rpaMMa cHapsga. Owa pasna:

(1250000)2
W)—mﬁ = okoao 800 2.

Mb! BHAMM, YTO MaccaskHPBl K MOMEHTY OTIPABACHHA B KOCMH-
yeckoe nyremectsue caeraorcss B 800 pas Taxenree, — Bospacra-
H¥e BeCa, GE3YCAOBHO CMEePTEAbHOE. 3HAYMT, KaK 6bl IOCTEIEHHO
HH HapacTaAa CKOPOCTb CHapAja IO OKPY2KHOCTH, €ro UEHTPOCTpe-
MUTEAbHOE YCKODEHHE HEM3GEMHO JOAKHO TIPEB3OHTH AOMYCTHMYIO
AAsl JKHBOTO CYUIECTBa HOPMY.

qTO Ke KacaeTcs paKe’THOl‘O ABHUTraTeAA, ynpaBAsilOWIEro CHaps-
A0OM B MHPOBOM {IPOCTPAHCTBE, TO caMa HO ©e6e Maes 3Ta, KaK Mbl
3HaeM, BIOAHe LeAecoobpasna. OaHako, B paCcCMOTPEHHBIX NPOEKTaX
OHa COBEepIIEHHO He pa3pabOTaHa M INpPEJAOKEHAa TaK HaHBHO, UTO
He MOMKeT B TAKOM BHJE PacCMaTPHBATbCA KaK Cepbe3HAs TeXHWue-
CKas MbICAD.

ABTOpBI TIPOEKTOB, OUEBHAHO, HE ZalOT cebe OTYeTa 06 YCAOBHAX
IPHMEHEHHs PEaKTHBHOTO IPHHLHIMA.

Urak, 06a nsAoxkeHHBIX (DPAHIY3CKHX NPOEKTa HAJZO OTHECTH

K paspsijy COBEPLICHHO HEOCYIIeCTBHMBIX.

XIX. Musue ua Kopabne BceneHHOM.

C 3aBucTbio ZyMaeT COBPEMEHHbHA aCTPOHOM 0 TalHaX MHPO3Ja-
HHA, KOTOpble YBHAHUT M3 CTEKASHHDIX OKOH CBOEr0 MeKIIAAHETHOTO
kopabas 6yAywHi MOPSAK BCEAEHHOH. 10, 4TO CMYTHO PHCYeT Ham
cAabbif Ay4Y CBeTa, €4Ba YAABAMBAEMbIH TEAECKONOM, BO BCeH SICHO-
CTH NPeACTAHET H3YMAECHHOMY B30PY KOCMHYECKOTO IyTeIleCTBEH-
unka. K xrto mpeayragaer, xak uyzecHo pacmMpATCA TOrja HaIlH
3HAHHS B MHPE MMPOB, KakHe HOBbl® TaHHbI HCTOPTHET YeAOBeYe-
CkMil pasyM H3 TAYOHH BCeAeHHO#!

Heo6biuaiinoe u HoBoe oxuzaer 6yayumero He6eCHOro CTpaHHHKA
He TOADKO 3a CTeHaMH ero KopabGas. BHyTpu 3BesgoAeTa oH Tax:xe
CMo24eT HaOAIOZATb LeAbld psj HeOObIKHOBEHHDbIX SBAECHHH, XKOTOpBIE
B NepBble ZHH MYTEWIECTBHs OYAYyT, MOxKaAYH, NPHBAEKATb €ro BHH-
MaHHe H MOpaxaTh YM He MecHee, YeM BEAMUECTBEHHAas WaHOpaMa,
pPaCcCTHAAIOLIASACA 3a OKHAMM KalOThI,



Easa au xro-unbyap zaxe Bo CHe Nepe<HBaA OILYILEHHS, M0J06-
HbI€ Te€M, KaKHe JIPpEACTOMT HCHBITaTb OYyAYLIEMYy KOCMHYECKOMY
CTPaHHMKY BHYTPH 3Be3J0OAeTa. JTO HEUTO IOMCTHHE (heepHueCKoe.
B kopoTkux cAoBax peub HAET O TOM, UTO BHYTPH 3E€3/0ME€TA HeT
TAXKECTH: BCe MPEAMETbI TIOAHOCTBIO YTPAauMBAIOT B HeM CBOH BeC.
3akoH TATOTEHHS CAOBHO OTMEHAECTCA B DTOM MAACHDKOM MHpe.
JocraTouno wemHorux cooGpazkenuii, uTo6bl ybeZuTbcs B Heccnop-
HOCTH 3TOTrO BbIBOZA, XOTA M TPYAHO IPHBLIKHYTb K MBICAH, YTO
BHYTpH HebGecHOro xopabas He 0OHApyMHBAETCA HH OAHO M3 TeX
OPOSBAEHHH CHABI THAMECTH, K KOTOPbIM Mbl TaK TIPHBBIKAH Ha
3emae.

Jonyctum chavara, paam mpoCTOTHI, uTo 3Be3zoAeT (MAM ny-
weuHoe siapo Kioasn Bepna) cBo6oano nmagaer B Mupoeom mpocTpan-
crBe. CHAa BHemHero TATrOTEHHA AOAXKHA AeHCTBOBATb OJHHAKOBO
KaK Ha CaMblH CHapflJ, TaK W Ha IpeAMeTbl BHYTPH HEro: NoaToMy
OHa JOAKHA coobuIaTb MM paBHbie nepememieHHs (Begp BCe Teaa,
TSKEAbIE M AErKHMe, MajalOT ¢ oAnHakosolo cxopocTbio). Creaoma-
TEAbHO, BCe TPEAMETbl BHYTPH 3Be3oAeTa OYAYT OCTaBaTbCs B I10-
KOE IO OTHOIUIEHHIO K CTeHKaM. Pa3Be MOXKET TEAO «YHACTb» Ha TIOA
KaloTbl, €CAH IOA 3TOT TOXe «NajaeT» < TOYHO TAKOI 2Ke CKO-
pocTbio?

Boo6uwe, Bcaxoe nazaromee Tero me umeer Beca. Eme [aanneit
B cBoeM GeccmepTHOM «CobecezoBaHHH 0O ZBYX HOBBIX HayKax» MHCAA
06 3TOM B CACAYIOLIHX KAPTHHHBIX BbIPAKEHUAX:

«Mbr omymaeM rpys Ha HalIMX TIA€YaX, KOTZa CTapaeMcs Me-
waTth ero nmagewuro, Ho ecAm cTameM zBMraTbcs BHH3 C TaKOlo ke
CKOPOCTBIO, KaK M Ipys, A€KaIUUH Ha HalleH CIMHe, TO Kak ke MO-
KET OH JABHTb U 0OpeMeHATb Hac? DTo MOAOGHO TOMY, KaK €CAH 6bl
Mbl 3aXOT€AH NOPA3HTb KONbEM KOTO-HHOYZb, KTO GEXUT BlepeAu
Hac C TaKOIO K€ CKOPOCTbIO, ¢ KAKOIO ABHKEMCS M MbI»,

[lpu Bcedi cBoeft mpocToTe, MBICAD 3Ta HACTOABKO HETIPHBbINHA,
HaCTOAbKO HeOMHZAAHHA, 4YTo OyAy4YH JaxKe TOHATA, HEOXOTHO IPH-
HuMaeTca cosHamumeM, OCTAaHOBHMCH 2Ke Ha Hell HEMHOTO JOAblIe.
[Nepenecurech Mbicrenno manpumep BHyTpb (hioab Beprosa sapa,
cB0GOAHO NaZalollero B MHPOBOM INPOCTPAHCTBE. Bbl CTOHTE HA TOAY
KalOTBI H POHfAeTe M3 PYK KapaHjall. EcTecTBEHHO, BbI OKHAAETE,
YTO OH ymazeT Ha MoA. [ax moaaraa u fKioap Bepn, ne npoaymas-
WK 20 KOHUA cBoeil cobcTBennoit naen. Ho me To cayunrcsa B geii-
CTBHTEABHOCTH: KapaHAalll MOBUCHET B BO3JYXE, HUCKOABKO He TIpH-
6Amkasch kK moAy. llo oTnomenmio x 3eMae, OH, KOHEUHO, 6yAeT
nepemMellaTbCA NOJ AeHCTBHEM NPUTAXEHHS, — HO TOYHO TaKoe e
nepeMellleHHe MO AeHCTBHEM THKECTH TIOAYYHMT M camoe sApo. Ecau
HallpuMep 3EMHOE MNPHTsAXKEHHEe B TeYHHE CEKYHAbI TPHOAHZHT Ka-
paHZall K 3eMAe Ha OZHH METP, TO H AAPO NPHOAUIHTCA Ha OAHMH
METP: PACCTOSIHHE MexKAYy KapaHJalloM M NOAOM KalOThl He H3Me-
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HHTCA, a CAeJOBAaTEAbHO HaJeHHe [IPEAMETOB BHYTPH KalOTbl He
obHapy:KHTCA.

Tax 6yaer He TOAbKO BHYTPH NaZalolleTO 3Be3AOAETA, HO
H IIpY TIOAbEMe €ro BBe p X M BOOOWIE NPH BCAKOM CBOGOJAHOM ABH-
MEHUH €TO 70 MHEPUHH B AIO6OM HampaBACHMH B [IOA€ TATOTEHHS.
fAapo, nreTsuiee BBepX, B CYNIHOCTH TOXe IaZaeT: CKOPOCTb €ro
B3AeTa BCE BPEMs YMEHDIUAETCH IOA AEHCTBHEM 3€MHOrO NPUTANKE-
HUSI Ha OTPEACAEHHYIO BEAMYHHY, — HMMEHHO Ha Ty, Ha KaKylo
yMeHbIWIHAACh 6bl CKOPOCTb AAPa 3a TOT e TPOMEYTOK BPEMEHH,
ecAH 6pl eMy He cooblleHO ObIAG ZBM2KeHHS BBEPX. 10 2Ke camoe
AOAKHO TIDOHCXOAHTb, KOHEYHO, M CO BCEMH IpeAMETaMH BHYTPH
cHapsaa. Bor momuure, xax B pomane «Boxpyr Ayupr» Tpyn cobaxm,
BbIGPOILEHHDBIH NMacCa:KHPAMH M3 OKHA, TIPOZOAZKAA B MHPOEOM IPO-
CTPAHCTBe CA€ZOBATb 3a SAAPOM, a BOBCE He CTaA NajaTh Ha 3eMAIO.
«DTOT MPeAMET, — 3aMeyaeT POMAHHMCT, — Ka3aACS HEIOABHHBIM,
Kak H AAPO, U, CACZOBATEABHO, CAM A€TEA BBEPX C TAKOIO 2Ke CKO-
poctpio». Ho ecanm mpeamer xasancsi HemoaBMKHBIM BHe sAApa, TO
IIoYeMy He AOAMEH OH Ka3aTbCs TAKHMM :Ke M BHYTPH szpa? Y AMBH-
TEAbHO, KaK GAM3KO MOKHO NMOZOHTH K HCTHHE M, He 3aMETHB ee,
NPOHTH MHMO . ..

Tenepp, aymaeTcs, AOCTATOYHO SCHO, YTO BHYTPH MEKIAAHET-
woro xopa6asa He moxker HaGAwzaTbca magenue ter. Ho ecam mpea-
METbl B KaloTe 3BE3Z0AETa He MOTYT NaZaTb, TO He MOTYT OHM H OKa-
3bIBaTb AaBAEHHsA Ha CBOM omopbl. Kopoue roBops, B MEKTAAHETHOM
Kopabie Bce MNpeAMETbl CTAHOBATCS abCOAIOTHO HEBECOMbI.

Crporo rosops, B 3T0M AI0GONBITHOM (AKTe He AOAKHO 6bl OBITH
AAA HaC HHYEro HEOMMAAHHOTO MAM HoBoro. Mbl Beab HUCKOABKO He
H3YMAsieMcs, HalpHMep, TOMY, 4ro Ha J\yHe BellM TATOTEIOT He
K 3eMae, a x uentpy Aywb. [Touemy ke ZorxubBI IpeaMeTH BHYTPH
sBe3goAeTa maaaTh K 3emae? C Toro momenrta, kak «Paxera», mpe-
KpaTUB B3pbiBaHHE, H3MEHSET CBOH INyTb €AMHCTBEHHO AMUIbL IOA
AeHCTBHEM MPHTAMXKEHHA SeMAH MAHM HHBIX MHPOBDLIX TEA, — OHa Hpe-
BPAIlaeTCsA yXke B MMHHATIOPHYIO TAAQHETY, B CAMOCTOSATEAbHBI MHp,
HMEIOIUH CBOe COOGCTBEHHOE, XOTH M HHYTOMXHOE, HAIPsSMEHHe TH-
;kecTH. BuyTpu chapsiza MOrAe 6bl NMPOABAATBHCA pPa3Be AMIIb B3a-
HMHOE TIPHTSKEHHE TNPEAMETOB U MNPHTArATEAbHOE ZeHCTBHE CTEHOK
cuapaaa. Ho mam u3BecTHO yKe, KaK HHYTOXKHO B3aHMHOe NPUTS-
MeHHE MEAKHX TEA M KaKHe MeJACHHbIE, HE3aMETHbIE ABHIKEHHS OHO
crioco6HO Bbi3BaTb. A BAMAHHE NPHTSMKEHHs CTEHOK CHAPsAa AOAHHO
6bITh elle MeHee 3aMETHO: B HeGeCHOH MexaHHKe AOKa3bIBaeTcs, YTO
ecAH 6b1 cHapaz GbIA CTPOro mapoobpasHbii, TO MPHUTATATEABHOE JeH-
CTBHe TaKOH OGOAOUKH pPAaBHAANOCH Obl HYAIO, TaK Kak TPHTAKCHHE
AlOGOr0 €¢ yyacTKa YPaBHOBEIIMBAAOCL 6bl OGPATHBIM AeHCTBHEM
AHAMETPaAbHO {IPOTHBOTIOAOKHOTIO YdYacTKa.

Tlo aToMy npH3HAaKy — TIOAHOMY OTCYTCTBHIO TSKECTH —- 6yay-
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IlHe [TaccazMPBl KOCMHUYECKOrO KOpabas 6e30MHMGOYHO CMOTYT ompe-
AEAHTDb, He TASAS B OKHO, ABHKYTCA AM OHH BHe SeMAH HAH HeT.
JAs HHX HEMBICAHMbBI COMHEHHS BDOJAE TeX, KOTOpDIC, TI0 CBHAETEAD-
ctBy fKioas Bepna, 6yato 6b1 oMymaan naccaxupos szpa B nepbbie
MHHYTbl MEKIIAAHETHOI'O TIOAETa:

«— Huxoap, aBuixemcs An Mbi?

«Hukoabp u Apaan meperAsiHyAHCb: OHM He YyBCTBOBaAM JBHIKe-
HHA Azpa.

«— JleficTBuTeAbHO, ABHKEMCA AM MbI? — mnOBTOpHA Apzan.

«— HMan omoxoitno rexum na mouse Mropuap? — cnpocua
Huxoan.

«— HMan na gue Mexcukanckoro saamsa ... — npu6asuar Mn-
WEADb»,

[logo6ubie comHenus COBEPIIEHHO HEBO3MOXKHBI AAA NMACCaKHPOB
cBoboano GpoweHnoro 3pesgoreta. VM me mpuaeTca sarasabiBaTh
B OKHO KalOTbl, YTOODbI PEIUHTD, ABHKYTCA AH OHH: HENOCPEACTBEHHOE
OLIYLIEHHE HEBECOMOCTH CPa3y MOKax<eT MM, YTO OHH YiKe TIepeCTaAM
6bITb NACHHHKAMH 3€MAH M MPEBPATHAHCh B OOGHTaTeAeHl HOBOH MH-
HHATIOPHOH IIAQHETbI, AHIEHHOH TSKECTH. ©

Mbi Tak NPHBBIKAM K CHAe TSAMECTH, He TOKHJAIOUIEH HAC HH
B 2KEA€3HOAOPOKHOM BaroHe, HM Ha NaAyDe Napoxoza, HH Jaxe
B TOH/OA€ a3POCTAaTa HMAH B CHJGHHH a3pOlAaHA — TaK CKHUAHCDH
C 9TOH HEYCTPAHMMOH CHAOM, YTO HaM YpPEe3BbIYAMHO TPYAHO mpej-
CTaBHTb cefe ee OTCYTCTBHE. YITOGbI NMOMOYD YHTATEAI0 BOOGPAa3HTD
cebe, mpH KakuX HEOOBIMAHHBIX, TIOYTH CKa3O0YHBIX YCAOBHAX OyleT
1IPOTEKATb «HEBECOMAA» JKU3Hb MACCAXKHUPOB B KAlOTE MeEKIIAAHET-
HOro KopabAsi, nombrTaeMcsi ‘HabpocaTh 3JeChb HEKOTOPDbIE YEPTHI CBOE-
0o6pasHON KapTHHbI 3TOH KH3HH.

Bor npo6yere czeraTs imar B KaioTe KOCMHYECKOTO KOpaBAas —
H NAQBHO, KaK MYIUWHKA, MapUTe K INOTOAKY: AEKOTO YCHAHS MYCKY-
AOB HOI' JOCTATOYHO, YTOObl COOOUIUTH BallleMy HeBeCOMOMY TEAYy 3a-
METHYIO NOCTYNAaTeAbHYIO CKOpocTb. Bbl AeTuTe x moToAky (HeAb3s
CKa3aTb «BBEPX»: B MHpe 6€3 THAMECTH HeT HM BEpXa, HH HM3A),
yAapsieTeCb O Hero — K o6paTHbIH TOAUOK OTHOCHT Ballle HEBECOMOE
TeAO CHOBa K HOAY. IDTO TAABHOE NajeHHE He 6YZET I'DY3HBIM; BB
TIOYyBCTBYeTe JAOBOABHO AeIKHH YyAap, HO €ro AOCTaTOYHO, 4YTOGBI
ONSATb OTTOAKHYTb BAac K IIOTOAKY, H T. A. E.cAH, eras Kak-HH6YAb
NpPeKPaTUTb HEBOAbHbIe M GeCKOHedHble KOoAeGaHMSA, Bbl yXBATHTECh
33 CTOA, TO HE [OCOGHTE AEAY: CTOA, HHYEro He BeCALLMH, AErKo Io-
AETHT BMeCTe ¢ BaMM, M OyjeT KauaTbCA TyAa H Ha3aj, NoTlepeMeHHO
OTTAAKHMBAsiCb OT IIOTOAKAa M mora. K uemy 6bI Bbl HH TpHKaca-

® IlouyscTBOBaB Ce6s1 HEBECOMBIMH, OHM MOTAH CZEAaTb TOABKO ABa Npej-
NOAOKEHHA: AHGO AApo CBOGOAHO AETHT B NPOCTPAHCTBe, AHDO e 3eMHOH Iap
BHE3ANTHO YTPATHA CNOCOGHOCTb HMX TPHTACHBATDb. | eopeTHUeCKH 06a AOMYIIEHHs
paBHOMPABHBI, MPAKTHIECKH e BbIGOP MeXAY HHMH HECOMHEHEH.



AHCD — BCe HeMEZAEHHO NPHXOAHT B ABH:KEHMe, [IAABHOE, 3aTO He-
ckoHuaemoe. |loAka ¢ KHHTaMH IOIABIBET B BO3JAYX€, He pacTepHBas
CBOMX KHHT; SAIUHMK C TPOBU3HMeH M TocyAoH OyAer BHTATb «BBepX
AHOM», He pOHAs cBoero cogepxumoro. CroBoMm, B kawTe HeBecHOro
Kopabas 6yaeT LapHTb XaoC, HCKAIOUAIOWHE BCAKYIO BO3MONHOCTD
NOKOMHOH KH3HM, €CAH Mbl He Mo3abOTHMCS 3apaHee TIDUBA3aTb H
NPUBHHTHTb BCE BEIlM K IIOAY, K CTE€HAM, K TOTOAKY.

Mpuorue mpeamerbr 06cTaHOBKH OyWlyT, BIPOYEM, COBEPUIEHHO H3-
AMIIHH B 3ToM MHpe 6e3 Tamectd. K ueMy Bam cTyAbs, ecAu Bbl MoO-
¥eTe BHCETb B BO3JyXe B AIOGOM MOAOMEHHMH, HE YTOMASS HE eAM-
noro MyckyAa? Croa Tome GecnoreseH: BCe IOCTABAEHHOE Ha HeETO
YHECETCA, KaK TyX, TpH MaAeHlleM TOAYKE HAM AyHoseHHH. Aywume
3aMeHHTb €ro  ocobbiM
CTAaHKOM €  3a:KHMaMH.
He wuyxna Bam u xpo-
BaTb: BBI He YAEPHKUTECD
Ha HeH M OJHOU MMHY-
Thl—IPH MaAcHIlleM ABH-
P | MCHHM  yAeTHTE TIpOU>;
NpYyXKHUHHBIA TIOPAK Oy-
JeT 6pocaTb Ballle TEAQ
K TOTOAKY Kak MAd.
] Yrober cmath moxoiiHo:
== F| 6e3 HeBOABHBIX CTpaH-
CTBOBAHHH IO BCeM YI-

M AaM  KaloThl, BaM Heob-

xoaumo Oyzer mnpHCTEr-

Puc: 48. Mugkoctnn B ycrosusax uesecomo- HYTb cebi peMHAMH K
cru. Hareso — Boga B 6ytrian; manpaBo — ceoeMy AOKY. |rodsx —
PTYTh.

H3AMIIHUH IIpeAMeT TaM,
rae HeT TSKeCTH; BaM
6yﬂ,‘€T MATKO H Ha XKEeCTKOM TIOAY: B€Ab Ballle TEAO HHYEIroO HE
BCCUT, HE€ JAaBUT HA TOA, a CAeJOBAaTEAbHO Bbl He 6ya,e're HCIIbl~
THIBAT> OUIYUIEHHS KECTKOCTH.

Byksarbno ma xaxaom mary Gyaer NOACTeperaTb BaC HeOMM-
ZaHHOE ¥ Heo6blualiHoe. Bbr xoTHTe HaAMTbL BOABI AAS mUTbsA: ompo-
KHADBIBAeTCSA HEBECOMBIH TPayHH HAZ HEBECOMBIM CTAKAHOM, HO — BOJAA

He AbeTcs... Her Tamectn, 3HauuT, HeT M npuuuubl, mo6y:xzaro-
el XKHAKOCTb BBIAMBATBCA M3 ONPOKMHYTOTO cocyza. Bur yaapsere
PYKOH 1Mo JZHY rpayuHa, uTo6bl BBITPAXHYTb BOAY, H — HoOBas He-

OXHJAHHOCTb: H3 rpa@HHa BbIAeTaeT GOADBLIOH KOAEOGAIOIIHICA BO-
ASHOM 1Iap, MyAbCHPYIOLIMI B BO3AyXe. JTO HE YTO HHOE KaK ONPOM-
Has BOJASHAA KalAsi: B MHpe §€3 TKECTH KHUAKOCTb NPHHHMaeT cfe-
pHYeCKyl0 (OpMy, KaK MacAo B 3HaMeHuToM onbrte Ilrarto. Ecan ata
THTaHTCKasi BOJSIHaA KANASl YAAPHTCA O IOA HAH CTEHKY KaloThl,



OHa PacTeUeTCs 110 HHM TOHUAHIIMM CXOEM M PaclOA3ETCSH BO BCE CTO-
poubt. [Ipuaerca 6path ¢ co60I0 KHAKOCTH He B CTEKASAHHBIX H BO-
obie TBepAbIX COCyAaX, a B PE3HHOBBIX BMECTHAHKILAX, H3 KOTOPHIX
MHAKOCTb MOZKHO 6yJeT BbiJaBAHBATD.

IMuts B mMexmraHeTHOM kopabie Tome HeAb3s OyaeT Tak, Kak
Mbl TIpUBBIKAH. 3aueplHYTb KHAKOCTb MYyZApeHO: OHA cobepercs
B Iap, eCAH He CMayHMBAeT CTEHOK COCYAa; H TOrAa Bbl He AOHECETe
X0 PTa TOH BOASHOH TIHAIOAH — NPH MaAeHIIEM TOAYKe OHA YMYHTCS
npoub. ECAM e KHAKOCTD CMAuYMBAET CTEHKH IIOCYZAbI, To OOAEUET
ee €O BCEX CTOPOH, H BaM MPHAETCA HOZOATY 0OAU3bIBAT> coCyd,
HCTIbITBIBAS MYKH | aHTaAa.

[pomecc muTbst u ezpr B HeBecoMo# cpeje TpeGyeT GOAbIOH
OCMOTPUTEABHOCTH: AETKO MOMePXHYTDbCA.

[TpurotoBrenne obesa U3 He-
BECOMBIX mNPOAyKTOB 6yzer <co-
NPS2KEHO C HEMAaABIMH H CHOB3
HEOXKHJAAHHDIMH  3aTPYAHEHHAMH.
Yrmo6br goBecTH BOAY A0 KHite-
HHS, JIPUAETCS IOBO3UTbCA UYTb
He UeAble CyTK4. B camom geae:
npH O6bIMHBIX YCAOBHUAX Boja B
KaCTPIOAE HarpeBaeTCs CpPaBHHU-
TeAbHO ObBICTPO TOABKO IIOTOMY,
YTO HHXKHHEe HarpeTble CAOH BO-
Abl, KaK Ooaee AerKHe, BbBITEC-
HAIOTCA BBePX XOAOAHBIMH, BbI-
e  AeKAUIMMH; MNepemelHBaHKe :0';):8)\::9' Byroian  arn pakersoro
9TO IIPOHCXOZHT camo cobon, 110- uTo6pt 3 GYThiAM BO3MOXHO 6biAG B cpege Ges
Ka BC€ CAOH BOADbI H€ HATPEIOTCS] TAMECTH HSBAEKATh COAC[XHMOE, CTEHKH €e
zo xumernsa. Ho mpoGosanm Am Jow™f o rommnne e e P
Bbl ‘HAaTPeBaTb BOAY CBCpr? [lo- cmab6xarpes mopmren (nanpaso).
npoGynTe; {IOAOKHTe  ropayue
YroAbsi Ha METAAAMYECKYIO KPBIUIKY NOAHOH KacTPIOAH — M Bbl yb6e-
AuTeChb, YTO 3TO GCCKOHEUHAas HCTOPHA: HarpeTbli CAOH ocTaHeTca
HaBepXy, TenAoTa OyzeT nepejaBaTbCi HH2KEAEKAUTUM CAOAM
TOAbKO Yepe3 BOAY K€, — a TEeNMAONPOBOAHOCTb BOAbl, KaK M3BECTHO,
HHYTOKHA; MOXKHO JOBECTH BOAY BBEPXY COCYAA AO KHIEHHS H B TO
e BPEMs yAEPHKHBATD Ha €ro gHe HepacTasABIIME KYCKHM AbAa. B me-
BECOMOM 'MHpe 3Be3JJOAETA TaKke He OyjeT 3TOro '6AarcAeTeAbHOro
nepeMeMINBaHUA CAOCB IIPH HarpeBaHHH KHAKOCTH: Beab HarpeTble
H He HarpeTble CAOH OAWHAKOBO HEBECOMbI: — CAEJOBATEADHO BCKH-
TISATHTD BCIO BCAY B KacCTpioAe oObruHbIM TyTeM, 6e3 CHellHaAbHbIX
MelmaroK, GyaeT AoBoAbHO Tpyaxo. B memecomoil xyxse HeBO3MC::HO
M XapHTb Ha OTKPbLITOH CKOBOPOZE: YNPYrHe Iapbl MacAa TOTHAC Xe
oT6pocsar kapkoe k moroaky. [lo Toft ke npuymne — oTCyTCTBHIO




nepeMetlicus Harperbix HacTed, — BECbMa TPYAHO Gyzer OTONMTIL
KaloTy KakKHM-AHGO HarpeBaTEAbHbIM mpuGopOM.

paBBﬂBblBaﬂ M€EIIOK C .MvaOﬁ HAH prﬂoﬁ, Mbl PHCKYEM Ma)\eﬁ-
WIHM TOAYKOM paccesTh B BO3AyXe BCe ero COACPKHMOE,

ZJaxe ob6bikHOBEHHOE MAaMs He G6yZeT TopeTb B KaloTe HeGeCHOTO
kopabas. O6pasylomuecs Npu TOPEHUH TAAMEHH HETOPIOYHE rasbl —
YTAE€KHCAOTA, BOASHOH mMap ¥ Ap. — He MOTYT 3J€eCb YAAAATHCA CaMH
coboli, KaK YAaAfIOTCS OHH Ha 3eMAe BCALJACTBHE BBICOKOA TeMiepa-
typol. Oun 6yayT ocTaBaTbCsi TYT k€, OKpysas TAAMA M IIpexpa-
was k Hemy goctym Bosayxa. Ilaama sagoxmercs B mpoaykrax cob-
CTBEHHOTO TOPEHHS, YCTPOMM B BaTOHe-sijpe [a30BOE OCBEllEHHE,
Hroap Bepn B cymmuoctn 06pex cBoux repoes Ha mpebbiBaHHE B TeM-
HoTe.

B 6yaymem MemnaraHeTHOM <CHapside OCBelleHHe HeOGXOZUMO
YCTPOHTb 3AEKTPHYECKOE, U Aaxie AAA KYXHH NPHAETCS fIOAD30BATbCH
KCKAIOUHTEAbHO DALKTPHYECKHUMH OG€CIIAAMEHHbIMH HarpeBaTEASMH.

Bce sty xuTefickne meyzo6cTBa — KypbesHble, HeoObIUaHHbIE, He-
OXHJAHHbIE, HO II0 CYLLECTBY Ge3BpeAHble M HEBHHHbIE, — 3aCTaBAT
6yAylIHX MOPSAKOB BCEACHHOH OTDEIIHTHCA OT MHOTHX YKOPEHHB-
IWIKXCA npuBbivek. EaBa An, oanako, us-3a ogHoro atoro 6yayT oTka-
3bIBATbCA OT TYTEIIeCTBHH B TAWHCTBeHHble TAYOMHBI MHPO3JAAaHMA.
Alogn Tepmean 60aee cepbesHble AMUIEHHs, YTOObl H3yYHTb Hally
MaACHDKYI0O 3eMAI0 — BCOTIOMHHM CTPAaJaHHsl TNOASAPHLIX MyTelle-
CTBEeHHMKOB! — M, KOHEYHO, He OCTAHOBATCS Mepe] HUMH, KOTZa AEAO
6yAeT HTTH 06 HCCASLOBAHHH BCEAEHHOH,

XX. OnacuocTu 3Be3ponnaBaHMA.

Korza peup uzer o noaere B MHPOBOe NMPOCTPAHCTBO, yM He-
NOJATOTOBACHHOIO YEAOBEKa OGBIYHO PHCYET HECKOHYaeMplH psAZ ollac-
HOCTeH, TIOACTEPEralolIUX AaZbI0 MOPSIKA BCEAEHHOH H HECYLUIHX eMy
ruberb. 37echb M BCTPEYa C METEOPAMH, NPOPE3AIOUIUMH B H306HAHH
TIYCTHIHH MHMPO3JaHHS; M YyAOBHULHBIA XOAOZ MHPOBOTO IIPOCTPAH-
CTBa; M HEBbIHOCHMAs AAsl KUBOTO OpraHU3Ma CKOPOCTb TIEPeABH:e-
HMs; H BPEAHOE OTCYTCTBHE THKECTH; M CTOAD K€ BPEeJHOE YCHAEHMe
TSMECTH TIPH OTAETE; U HeH3OEKHOE PACNAABACHHE 3Be3JOAETA fIpU
NPOHHKHOBEHHH dYepes aTMOCPepy € OrPOMHOI0 CKOPOCTbIO; M CMep-
TOHOCHBIE KOCMHYeCKHe AYYM, H AaBACHHEe COAHEYHBIX Ayyei, CIiocob-
HOe HapYIIUTb PACYHCAEHHBIH MyTb PAKETHOro KopabAs, H elle MHOTO
APYTHX OIACHOCTEH, M3 KOTOPBIX KaxJas B OTAEAbHOCTH AOCTATOYHA
yTo6bl CAeAaTb NpeanpuATHe HeBbmOAHMMbIM. OcTaHoBHMCA ke Ha
PACCMOTPEHHH 3THX OMACHOCTEH M BBISCHMM, B KaKOH CTENeHH OHH
PearbHBL
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Bcrpeva ¢ mereopamu.

BosmoxHnas BeTpeua 3BeszoAeTa € OAHMM M3 TeX TBEPABIX 06-
AOMKOB, KOTOpbIE CTPEMHTEADHO HPOPE3AIOT MHPOBOE NMPOCTPAHCTBO,
NPeACTABAAET B rAa3aX MHOIHX CaMylO Cepbe3HYI0 ONACHOCTb AAA 6y-
AYWHX pakeTHbIX kopabaeil. KoamuecTBo MereopoB, Kasapie CyTKH
06pyILIMBAIOIMXCS HA 3EMHON LIap CO CKOPOCTbIO AECATKOB KHAOME-
TPOB B CEKYHAY, HCUHCAAeTcA MHAAMOHaMmH. Ot aToit HeGecHoit 6oM-
6apAHPOBKH Hac cnacaeT BO3AyWIHas GpOHsA, OKpyKaioulas 3eMAlo,
Ho uto orpagur or nee 3Besgoaer, BbiHecuruiica 3a NpejeAbl aTMO-
cdeppr? He 6yazer au pakersblit kopaGAb cpasy e OCBIIAH I'pazoM
MeTEOPOB, KOTOPbIE IIPOHHZAYT €ro TOHKYI0 060AOUKy, NMOBPEAAT Me-
XaHH3M, BbIMYCTAT 3aMachl FOPIOYETO M BO3ZyXa?

Baumaiiiee paccMoTpenme Bompoca moxasbiBaeT, YTO IOZOGHbIS
OMNacCeHHs IMOYTH COBEPIIEHHO AHIIEHbI OCHOBAaHMA. 3a6bIBalOT, 4TO
€CAH AASL OFPOMHOIO 3€MHOTO LIAPA METEOPbI SBAAIOTCA IyCTLIM rpa-
AOM, TO AAS 3B€3J0AETA, MOBEPXHOCTb KOTOPOTO B € CATKH MH A-
AMap 0B MeHblIe NMOBEPXHOCTH HaLlell NAAHETBI, Te 2Ke METEOPb
pacceanbl Kpaiime TipoctopHo. Vlssectuoiii Hemeuxmit actponom
K. I' p a ¢ Brickazarcsa mo 3TOMy MOBOZY Tak:

«C MeTeopHOH OMAaCHOCTbIO MOZHO IIOYTH HE CUMTaTbesa. Jlaxe
B TFYCTHiX METEOPHbIX IOTOKaX OZHA KPYNMMHKA Maccol0 MeHblle
KHAOTpaMMa IOTIaZaeTCA B COTHe KyOHYECKHX MeTpOB—B 00DbeMe,
e3Ba OXBATbIBAEMOM HaluuM BoobpaxeHnHeM. A 0omacHOCTb MPAMOTO
CTOAKHOBEHHS C 60A€e KPYNHDIMH MeTeOPaMH PaBHa HYAIO».

[ToaTBepisaenne 3THX CAOB HAX0ZMM M y APYTHX acTPOHOMOB.
B. Meitep B8 kuure «Komernr u Mereopbr» nucar: «Zlas moToka Aeo-
nug 1866-ro roza maligeHo, uTo B camMoll NAOTHOM €ro 4acTH TBep-
Able KPynuHKH pasaereHpt npomexyTkamu B 110 kuaomerpos».
[locae aToro aas unraters He 6yzeT HeOmMAAHHDIM pacueT mpodec-
copa O6epra, yTBepKAAIOIEro, YTO «PaKeTa AOAXKHA CTPAHCTBOBATb
B MupoBoM npoctanctBe 530 Aer mperae ueM BCTPETHT OAMH Me-
teop ... C aToll TOUKHM 3peHHA TyTELIECTBHE B 3Be3/0AETE BO BCAKOM
CAydae He CTOAb ONACHO, KaK HAaNpHMep €34a Ha aBTOMOGHAE». —
K cxoanomy BbiBoay npHmier, Ha OCHOBAHMH CBOMX BbIMMCAEHHH,
u npod. P. [oaaapa.

Xonop MmuMpoBoOro NpPpoCTpPaHCTEA.

Jpyras onacHoCTb, MO MHEHMIO MHOTHX, MoAcCTeperaloiias 6yay-
Eero MOpAKa BCEAGHHOH, — CTPALIHbIA XOA0A MHPOBOTO MPOCTPaH-
crBa, gocruraromuit — 270°. Taxoii cuabubiii xon0a Heus6erkHO
AOAXKEH NPOHHKHYTb CKBO3b METAAAMYECKHE CTEHKH KOCMHYECKOTO
KOpa6Ast H 3aMOPO3HTb €ro NAacCazKUpPOB.

Onacenus aTH, oaHaxo, OCHOBAHbLI HA NPOCTOM HEAOPA3YMEHHH.

8 Meraraneraue nyTemecTEAR. 13



Koraa o «TeMilepaType MHPOBOrv IpocTpaHcTBd» FOBOPHT ¢IHIHK,
OH XOpOIIO 3HAET, 4TO Hajo 104 3TUM pasymerb. Ho B mmpokoi
1y6AHKe C TeMH K€ CAOBAMH CBA3aHbl KpaiHe CMYTHble H COUBUMBDIE
NpeACTaBACHHA. | eMnepaTypoll MHPOBOTO HPOCTPAHCTBA HA3bIBAIOT
Ty TeMIepaTypy, KaKylo NPHHHMaeT abCOAIOTHO YePHOE TEAO,” 3aig-
LIEHHOe OT COAHEUHBIX Ayuelt M yzareHHOe oT mAamer. Ho 3mesgonrer
HH B KOEM CAydYae He €CTb TEAO, 3AIUHLIEHHOE OT COAHEYHBIX Ayuyeil.
Hanpotus, on HenpepbiBHO kynaeTcs B Aydax COAHLA, HENPePbIBHO
nporpesaercss MM. PacueT TOKa3blBaeT, UTO WIap H3 'TENAOTIPOBOA-
Horo BewiecTBa (MerTaAra), IOMEIIEHHbIH B MOAOGHDIX YCAOBHAX
B paccroanun 150 MHAAHOHOB KHAOMETPOB OT COAHLA, AOAXKEH
umeTb Temnepatypy Ha 12° mpime Hyas Lleabcus, a Tero dopmbt
paketbl — game Ha 29° Boume myas. Ecau xe oana croposa pa-
KeTbl 3auyepHeHa, a apyras GAecTAmias, TO TeMNePaTypa 3Be3Z0AETA
MOKET KOAE6ATHCA — B 3aBHCHMOCTH OT NOBOPOTA €ro K COAHLY —
mexay 77 poume myas Lleabcus u 38° uuxe ero. Mbr Bugum, uro
flaccaxkMpbl PaKeTHOro Kopabas 6yAyT HMeTb BO3MOKHOCTb, 1OBOpPa-
YUBas ero PA3AMYHbIM 00PA30M OTHOCHTEADHO COAHUA, MOAAEPHH-
BATb BHYTPH KAlOTbl, CMOTPS MO 2KEAAHHIO, AIOGYI0 TeMIepaTypy —
oT cubupckoro moposa ao sHos Caxapbl.

YpeamepHan CHOROOCT..

Mmorux nyraer orpoMeas CKOPOCTb, ¢ Kakoit 3Be3zOAeT GyAer
MYaTbCA B MHPOBOM MpocTpaHcTBe. UeroBeueckuil opranusM, ozHaxKo,
criocofeH BblAep:iaTb AIOGYIO CKOPOCTD, TI0 TOH MPOCTOH NIPUYHHE, YTO
o Boo6lle He oWylIaeT HMKakoi ckopocTH. PasBe uyBCcTByeM Mbi,
YTO Hallle TeAO €KECEKYHAHO IepeMellaeTcsAs BMECTe C 3eMHbIM Iua-
pom Ha 30 kM, a Bmecte ¢ cornuem — eme na 20 xm. Jrs opra-
HH3Ma ONAcHA He CKOPOCTb caMa Mo ceGe, Kak ©Obl BeAMKa OHa HH
6blra, a M3MEHeHMeE CKOPOCTH, NEpPexoj OT OZHOH CKOPOCTH
K APYTOil, T. €. TO, YTO B MEXaHUKE HA3bIBAETCH «YCKOPEHHEM». YCKo-
peHHe 2Ke OILYINAeTCs HaMH KaK YCHACHMe MAH OCAaGAECHHe CHAbI
TAMECTH — 3(P(QPeKT, KOTOPbIH, Kak H IMOAHAs HEBECOMOCTb, Gyaer
ceyac paccMoTpeH ocobo.

OrvcyTCTBHE TAMECTH.

Yacto BbicKa3blBAalOTCH ONACEHHS, YTO IIOCAEACTEHA AAS KHBOrO
opraHH3Ma OT IIOMEILEHHA €ro B cpeAy 6e3 TAMKECTH AOAKHBI ObITb
pokopbrMu. Onacenns sTH, 0AHAaKO, HH Ha YeM, B CYIIHOCTH, He OCHO-
Banbl. Ecan cucremaTuyecku paccMOTperb, KakMe HMEHHO (YHKUHH

* T. e. Tero, noraowaioigee B<e MajaOYHe HA HEro AYuH.
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naulero opraHnsmMa MOTAH 61 CEPbE3HO PACCTPOUTLCST BCAEACTBHE
yTpaTbl Beca, TO OKAaxETCHA, UTO TaKHX (YHKLUHH HeT. ©

«OrcyrerBue Tsamectu — numer I'. O 6ep 1 — He MoxeT npu-
UHHHTb HaM HHKaKoro (PH3HUYECKOTO Bpeja. Y:ike TOT (JaKT 4TO Bce
AU3HEHHDbIE TPOLECCHl MPOTEKAIOT B HALIEM TeA€ KaK NPH ero OTBec-
HOM, TaK H INpPH TFOPH30HTAADHOM TIOAOSeHHH, JOKA3bIBAaeT, YTO MbI
(B OTAHUMe OT PAaCTEHHH) He IPHUCIOCOBAEHBI AHMIUb K OMNPEEAEH-
HOMY HAIlPaBAEHHIO THAKECTH»,

Hepecomocts — mo mccaegoanuam O6epra — MoET OKa3sbl-
BaTb Ha YeAOBEKa BPeAHOE T CHXHUYecKoe Ageidctsue. B mep-
Bble MOMEHTDbI, 0COGEHHO IIpH BHE3ANHOM IlePEX0Ae K YCAOBHAM HeBe-
COMOCTH, omymaercsi 6e30TueTHbIH cTpax. Ho Mosr u BHemHHe 4yB-
CTBa (PYHKUHOHHUPYIOT HEOGBIKHOBEHHO WHTEHCHBHO, MbICAH UETKH H
6e3yKOPH3HEHHO AOTHUHDI |eueHHe BPEMEHH KaxeTCsA 3aMeAACHHDIM;
yCTAHABAHBAeTCsA CBOeoOpa3sHasi HEUYBCTBHTEABHOCTb K GOAM H 4yB-
ctBo Gespasamuua. Ilosanee »TM sABAeHHS HCYe3alOT M yCTyHaioT
MECTO OILIYIIEHHIO CBEXKECTH M IMOBbILIEHHOIO HAMPSKEHHs KU3HEH-
HbIX ABACHHH, CXOZHOMY € AefiCTBHEeM B036y2saOUX HEPBLI CPEACTB.
Haxonen, mo mcTeyeHHH HeKOTOPOro BpEMEHH, NCHXHYECKOE COCTOS-
HHe BO3BPAIUAETCS K HOPMaAbHOMY, XOTA npebbiBaHHe B cpee 6e3
TAMECTH MPOJOAKAETCS,

Toro #e MueHMA o (PHBMOAOrMuECKOH GE3BPEAHOCTH OTCYTCTBHA
taxectn npuaepxusaercs H K. D. Huoaxoscxuii

«Bo BpeMs mazeHMs MAM NPOCTOTO NPbIKKA HAa HALIEH IIAAHETE,
IOKa Mbl ellle He KOCHYAHCb HOTaMH ee IOYBBI, Mbl TaKise HaXOAUMCH,
110 OTHONICHHIO K HallleMy TEAY, OZEXKZA€ M NMpPeAMETaM, IPH HAC HAXO-
AAIUMCS, B CpeAe, CBOGOAHON OT TH:KECTH, HO SBAtHHE STO IIPOZOA-
#aeTCs MHOTO-MHOTO TIOACEKYHZDI; B T€UEHHE ITOIO IIPOMENYTKA Bpe-
MEHH YaCTH HAIIEero TeAa HE AABAT ZPYr Ha JApyra, NaAbTO He OTAr~
YaeT {Aed, Yachl HE OTTAPHBAIOT KapMaHa. | Ipu xynanuu na 3emae Bec
HAIIEero TeAa TaKkKe TIOUTH MAapaAH3YeTCs BHITAAKHBAIOUIHM AeHCTBHEM
pozbr, Takoe OTCYTCTBHe BeCa MOMKET NMPOAOAKATHCS HEONPEJAEAEHHO
aoaroe Bpemsa. Orcioga BHAHO, 4To €4Ba AM HY2KHbI KakHe-AHGO oco-
6ble ONBITBI AAA JOKA3AaTEADCTBA OG€3BPEHOCTH CPEAbI, AMIIEHHOH
TAKECTH.

Bo Bpems cBo6ogHOro nazeHns TeAo He MMeeT Beca, TaK 4TO de-
AOBe€K, MAJAIONIMiA C BbICOTbI, HAXOAHTCS B YCAOBHAX HEBECOMOCTH.
Ho mnazenne camo Io cebe He mpHYHHAET HHKaKuX paccTpoiicTs. Mape-
cTeH, HanpuMep, cAydaii ¢ Boennnim Aetuuxom (C.ILLA., 1925), xo-
TOPBIH yHaA ¢ aspoOMNAaHa, 3aXBaTHB ¢ COGOM MapallioT; OH PAaCKPhIA

* Muorax cMymaeT TOT OBIIEM3BECTHBIH (AKT, YTO UEAOBEK, NOABELICHHDIH
BHH3 TOAOBOH, Noru6aer; 0TCI0Aa AEAAIOT BbIBOJ O BazKHOM 3HAUeHHM JAf Haluero
OpraHH3Ma HajAealle HampaBAeHHOH cuAbl TsamectH. OfHako M3 Toro, 4TO NpPH
ONpEAEACHHOM HANPABAEHHH CBOEro JAeHCTBHA (AKTOP OKaSbIBAETCA BPEAHDBIM,
HHKAK He CAEAYET, 4TO M NOAHOe OTCYTCTBHe BTOro Qaxropa Takme GyAeT BpeaHO.
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{IapaliioT AMIb nOcCAe TOIO RakK CityCTHACA Ha 270 M, H HH Ha Ce-
KYHAY HE TepAA CO3HAHMA BO BpeMs Nazenus. Doaee 7 cexyna on
6bIA  HeBecoM. ApPTHCTLI, BDIIOAHSIONIHE HOMEP «YeAOBEK-MYyIIKa»
(MX BBICTPEAHBAIOT H3 NPYKHHHOTO = OPYAMs), NPe6LIBAIOT BO BpeMs
CBOErO TIepeAeTa B COCTOAHUHM HEBECOMOCTH X0 4 CeKYHA, HE HMCIDITDI-
BAA TIDH DTOM HHKAKHX GOAE3HEHHDBIX OuIyleHHi. *°

OrMeTum eute omu604HOCTD cOOBpaxieHHs (BbICKA3AHHOTO HEKO-
TOPbIMH KPHTHKAMH MO€H KHHIH), 6yATO HeBecOMblHl BO3AYX BHYTPH
MeKIABHETHOrO AMPHKaOAS He JOAKEH OKasbiBaTb HHKAKOTO Ja-
Baenus. Ecan 6b1 aTo 6biA0 BEpHO, TO, KOHEUHO, LEAbIH PAJ ABAE-
HHH BHYTPH HeOGeCHOTO KOPabAsf TIPOUCXOAHA GbI He TaK, KaK OIH-
cano B raase XIV. Ho B aelicTBuTeAbHOCTH faBAeHHME Bo3ayXa mpu
JaHHBIX YCAOBHAX HHCKOAbKO HE CBA3aHO € ero BetomocTbio. Beco-
MOCTb, KOHEYHO, OblAa MPUYMHOK TOrO, YTO BO3AYX 6AM3 3€MHOH no-
BEPXHOCTH CaT M ZAaBHUT Bo Bce ctopoHbl. Ho aTor cxkarteiit Bosayx
ZOAZKEH TIOAHOCTbIO COXPAHHMT:> CBOE JABAEHHE M B TOM CAYyYae, ECAH,
B 3aKPbITOM TIOMEIEHHH, OH CTAaHOBHTCA HeBecoMbiM. Beap cxkaras
npyzHHa He yYTpayHBaeT CBOEH YNPYroCTH B cpeie 6€3 TsAMeCTH;
KapMaHHble Hacbl HE M3MEHAT CBOErO X0Aa OT MepeHeCeHHA ¢ 3eMAR
Ha Ayny uan Ha cambiit Marenbkuit acrepous. Cixarbiit raz — rta xe
IPYXHHA M HE JOAMKEH YTPauHBATb CBOEH YHPYTOCTH IIPH ocAabie-
HMH TAXKECTH MAHM NOAHOH moTepe Beca (ecAH, KOHEYHO, ras 3aKAlo-
teH B TepMETHYECKH 3aMKHYTOM IIPOCTPAHCTBe). BO3ayx yTpaTuA
6bl CBOIO YNPYroCTb TOABKO TPH OJHOM YCAOBHH: eCAM Obl TemIlepa-
Typa €ro NOHM3HAacb Ao abcoatoTHoro Hyas (1. e, ao— 273 Ll);
NpH TeMIepaType Bbillle 3TOH BCAKHH ras AoAxmeH o6aajaTh ympy-
rocTbi0 HE3AaBHCHMO OT TOTO, NMOABEPKEH AM OH TAMECTH HAH HET.
[TosTomy 6apomerp-amepouz mokazan 6bl B AeTAeM HeGeCHOM JH-
pHamabAe To He CaMOe ZaBAEHHe, KAKOE OH TIOKAa3blBaA TaM O OTAETA.
(Bapomerp e pTYTHBIH BOBCe HENPHIOJEH B TAKHX YCAOBHAX, IO-
TOMY 4YTO OH H3MepseT AAaBACHHE BO3ZyXa BECOM DPTYTHOro croAba,
KOTOPBIH B cpeae 6€3 THAMKECTH paBeH HYAIO).

Mrorue aymaroT Takike, 4To B cpeie 6e3 TAKECTH HeBO3MOMKHO
rAOTaHHE OTO COBEPIUEHHO OMNG0UHO. AKT rAOTaHHA BOBCE HeE
06YCAOBAEH Ts2€CTbIO: IHILA NPOTAAKHBAETCA TO MHUIUZBOAY pAeii-
CTBHeM ero MyckyAroB. Ae6eap, cTpayc, xupadda nbloT NpH ONMyLIeH-
HOil IIee; akpoBaThl MOTYT ITUTb, BHCA BHH3 roAosoil. [Iporaouennas
MUAKOCTb MPOAABAMBAETCA MYCKyAaMH NHIUIEBOAA B KEAYAOK ypes-
BblYaliHO GbICTPO — B TeueHHe JAOAM CeKYHADbL |Bepaas muma mepe-
MelaeTcst MegAeHHee — y vyeaoeeka cekyna 8—10 (B 3aBucumocTH
OT BEAHYMHDI NIPOTAOUEHHOrO KYCKa), — HO BO BCAKOM CAyvYae Ge3
y4acTHA CHABI TAMECTH.

* Ho uuxak ne u3 nopoxomoro. JlbiM, BHANMME ny6AHKON — YHCTO AEKO-
PaTHBHBIH. .
** Cm. «3aunmareapnyio mexauuxky» 5. H. [lepeanmana.



Ycunnennan TAMeECTb.

Uro kacaercs, HANPOTHB, YCH A € HH Ot TSAKECTH, TO OHa, BO-
oflLe TroBOPA, NPEACTABASET AAS HEAOBEKA CEPbE3HYIO OMNACHOCTD,
€CAH IPeBOCXOAUT H3BecTHbIt npeaer. uBoTHbIe MoryT mepeHocuTon
YCHASHHEe TAMXECTH B JOBOABHO IUMPOKHMX TIpeAeAaX, Kak BHAHO U3
onbrros Llnoaxonckoro.

«51 ZmeAar ombITBI ¢ pa3HOro poja KHBOTHbIMH, — roBoput Llu-
OAKOBCKHil, — NozBepras UX A€HCTBHIO YCHAEHHOH TsxeCTH HA 0OCO-
6bIX UeHTPOGEKHbIX MAaIIMHAX ... Bec pbizkero TapakaHa si yBeAHUH-
Baa B 300 pas, a Bec upimaenxa pas B 10; s me 3zameTur, 4TO6HI
ONbIT TPHHEC MM KaKOHW-HMGYAb Bpea». [0 e NOATBEPAHAH H
onbrThl, nponsseaennnie B Aennnrpaze B 1930 r. 8 Mncruryre I'pa-
MAAHCKOTO BO3AYLIHOTO (AOTA.

Yapoennyio TsmecTb 4YeAOBEK NEPEHOCHT Aerko. llpu kpyTom
cHuKenny ( «ITHKMPOBAHHH») AETYMKH TIPHM BbIXOJE H3 IHKE MOABED-
MEHDbI, KaK IIOKA3bIBA€T PaCHYeT, TPEXKPATHOH M Jazke UETbIPEXKPAT-
HO# HMCKYCCTBEHHOH TSMECTH; H3BECTEH CAyyal, KOTZAa AeTYHK MOZA-
BEPICsl TIPH TaKOM CIyCKe AeliCTBMIO ceMHKpaTHoi Tamect (T. e.
aBuraacs ¢ yckopenueMm B 70 M B cex.) H IepeHec ee — KOHEYHO, B Te-
YeHHE BCEro HECKOADKHX CEKYHA — 6€3 Bpeaa AAs 340poBbsa. Mbr
y:Ke NPHUBOAHAH CAy4all — IIpaBJa MCKAIOUHTEABHBIH —— C MOKap-
HbIM, TIPHITHYBIIMM C BBICOTBI 25 M Ha XOACT; 4eAOBER STOT NMOZBEP-
»MeH GbIA TIpH yAape 0 XOACT yckopenmio B 24 pasa cHAbHee HOp-
maibHoro. MspecTHo, uTo Aroam cosepmenno 6e3BpeaHO mepeHOCAT
NPBIKKH ¢ GOABIION BBHICOTHI B BOAY, — XoTs, no pacuetam O6epTa,
TaKoi MpPBIKOK ¢ 8 M IMoZBepraeT OPraHH3M YETbIPEXKPATHOMY YCH~
AeHHIO Tsxectd. W Haspaumbiit ydenblii moaaraer, uTo YsAOBEK MO-
AT MepeHOCHTb Ge3 Bpeja B HATIPABAEHMH OT rOAOBBI K HOTaM YCKO-
pernte 60 M B cex. (6-xpaTnyro Tsaxectb), a B momepeynom — 80—
90 m B cexynay (8-9-xpatuyio Tsaxectn). «Bech Bonpoc B ToM, Momer
AH OH IEPEHOCHTb 3TO AEHCTBHE AAMTEAbHO, T. €. [0 KpaHHeH Mepe
200—600 cexyns ... Bo Bpems Boiinbr HaBGAIoZaACH TaKoOH cAyuai:
ASTUHK cO cKopocTbio okoro 216 xm B wac (60 m B cex.) ommcaa
YeTbIpe METAM BHHTOBOH AMHHH auameTpoM He 6oree 140 m; B Teue-
une 29 cexyng oH moasepmen GbIA ycxkopenwio B 51,5 m B cex. 6es
MaAefimero ppeaa. DTOT CAyYal TOBOPHT 3a TO, YTO YEAOBEK MOM:T
M ZAMTEABHO [I€PEHOCHTb TOAOGHYIO CTENEHb YCHACHHSA TSAMECTH».

Taxoe e muenme BbickasbrBaa 1 Maxkc Baare. B crathe «Me-
JHUHHA M 3BesgonAaBanue» («Pakera», 1928 r.) om nwucan:
«MoskHo nmpunaTb, uTo ueroBek cnocoben 6e3 Bpeaa aAa cebs B Te-
YeHHe HECKOABKHX MHHYT MePEHOCHTb 3-4-KpaTHOe YCHAGHHE Tk :-

* «UeroBek-nymka» NMpH NAZEHHH HA CETKY NOABEPraeT CBOE TEAO YCHAELH-
nolt TamectH, B 15 pas npesbimamomelf HOPMAABHYIO, RE MCOBITABASA MPH BTOM
Goaespennnix omymennd. (Cu. «3aunmareabuyio MmexaHuky»).
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CTH, 0COBEHHO KOTAA €ro TEeAO PACNOAOMKEHO NoMepeKk AeHcTBylouie
CHABI, T. e. MONMEPeK K HAalNpaBACHHIO ABM:keHus ammapata. OTtmpa-
BAATbCA HAaJO, CAeJOBATEAbHO, Ae€XKa, PACMOAAraschb Ha MSATKOM
roxke (xopomrnit TrodsAx B cBo60AHO BuCAUIEH Koiike), yTOGBI BO3-
MO24HO GOAbIIle KBaAPATHBIX CAHTHMETPOB TeAa uMern omopy. Hembi-
TaHMe YEAOBEKA MO OTHOUIEHHIO K YCHAGHHIO TAKECTH MOMHO Bbi-
MOAHHTb TIOMOIIbIO CHEUMHAABHO AAS STOTO YCTPOEHHOH KapyceAH.
BpamaeMoil HaCTOABKO ObICTPO, 4TO AeHCTBHE LEHTPOGEKHOM CHABI
B HSCKOABKO pa3 MPEEbIIaeT HOPMAaAbHOe HamNpsiKeHHe TAMKECTH.
OTnpaBaaTscst B nOAeT ¢ GOABWIMM YCKOpeHHeM 6€3 NpeABapHUTEAD-
HOTO HCIIBITaHHA ObIAO 6bl PUCKOBAHHO — EBCSAKOMY IOHATHO, YTO
JCHAGHHASt THXKECTb 3aTPYAHAET AEATEADHOCTh CEPALA, AETKHX H
APYTHX OPTaHOB, BbIIOAHSIONIMX KH3HSHHDbIE (YHKIUH.

CbMa TIOKa3aTeAbHbI ONBITHI, INPOH3BOAHBLIMECH HCZABHO
(1928) & BpecraBae nag aeiictBueM meHTpoGexHOW CHAbI Ha 4eAo-
E€Ka; HalOMHHM, YTO ZaBAEHHE, 0OYCAOBAEHHOE 3TOH CHAOH, HHUEM
HE OTAMYAeTCs OT JaBAEHMS, TIOPOKAAEMOTO TSKECTblo. eAoBex,
npesocTaBUBIIMA ce6s AL OUBITOB, NMPOU3BOAUA CAMOHAGAIOAEHHA
no onpeaerennost nporpamme. OnbiTol BeAnch Ha kKapyceau. Paccros-
HMe LEHTPa THAKECTH HCIBITYEMOTO OT OCH BpameHus 6biro 3,2 M.
[Tpu 24 o6oporax B MuHYTY paBHOAEHCTBYIOWAs UEHTPOGEHHOTO
YCKOPEHHST H YCKOPEHHA TAMKECTH parHAAach 23 M B cexyHay 3a ce-
KVHAY, T. €. GOAbllle HOPMAAbHOTO YCKOpPEHHS TAxecTH B 2,3 pasa.
[Tpn sTom cepaue, AbiXaTeAbHbIii ammapaT M MO3T paboTaiu HOp-
marbno. CaMouyBCTPMe M MbIIAeHHE — TaKHe ke, KaK M B HOp-
MaAbHbIX YCAOBHMAX. 3aMETHO OUIYNIAAOCH AHMIIb ZaBAEHHE TE€AA Ha
HapYKHYIO CTeHKY. PYKH M HOTM KasaAuCb OTAXKEACBUINMH, HO BCE
He MMM Aerko 6blA0 ynpaBasTb. MyckyAn! mexk npu 6GokoBoM 10-
AO2KEHMH FOAOBBI OULYTHTeAbHO oTTAruBaruch. C TpyaoM yaaBaroch
Z€pKATb TOAOBY IPAMO, HS MOAMUPAS €e€.

[Ipy Goaece 6bicTpoM BpameHMMM KaOYCEAM AOCTHTAAOCh YCKOpE-
nne B 4,3 pasa 6oabme nopmaabuoro. Ho m npu atux ycroBusx e
ZaMeYaAOCh PACCTPOHCTB B /JAEATEABIOCTH CepAlla H JbIXaTEABHOTO
anmaparta; CO3HaHHE M BOE OWIYUICHHA OblAM HOpMaAbHbl, Pyku w
HOIH 3aMeTHO TSKEAEAM, HO MMM BCE K€ MOXKHO ObIAO ABHIaTh.
UyscrsoBaroch, uTo oZexaa ropasao Tskeree. Bcero omyTHTeAb-
Hee 6bIAO ZaBAEHHE TeAa HA HAPYMHHYIO cTeHKY. [ IponsBoauTh HabAkK-
ZeHus mpHu eie 60Ace 6bICTPOM BPALUEHHM Ha 3TOH KapyCeAH HeAbai
AHIAO H3-2a HEMPUCHOCORACHHOCTH KapyCeAH.

Conpornsnenxe armocdepn:.

Ipuxoaurca cabimats omacenus, uTto pakeTHbift KopabAp, AeTs-
WMl ¢ KOCMHUECKOH CKOPOCTDIOs ZOAMEH, TIPODE3bIBAA 3EMHYIO aTMO-
cepy NpH B3AETE W NPH BO3BPAUIEHHH HA SEMAIO, TOABEPTHYTbCA
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ToH e YUACTH, KaK M METEOpbl: [6PEX0J DHEPTHH €ro ABHKEHHSA
B TEMAOTY HeH36exHO PACKAAHT, PACTIAQBHT, Aazke MPEBPATHT B Mapd
Bech 3BeszoreT, Coobpaxenne aTo KaxeTcss Ha NePBbIA B3TASA oUeHD
CepbeaHbIM; B ZeHCTBHTEALHOCTH 2Ke, KaK Mbl yzke HMEAH CAydai
OTMETHTb, OHO OYeHb MAAO OCHOBATEABHO.

Jero B TOM, UTO MeKNAaHEeTHass paKeTa TPOPE3aeT TOAILY aTMO-
cepbl BoBCe He C KOCMHuecKoit ckopoctbio. Mbr BuzeAn, uro npu
nyTemecTBuH Ha JyHy 3Be3oreT NpHOGPETAaET CBOIO MaKCHMaAS-
HYIO, KOCMHYECKYIO CKOPOCTb y2K€ 3a IIpeAeAaMM aTMocdepbl, Ha Bbl-
core 1666 kMAOMETPOB; TIAOTHYIO 2Ke YacTb BO3AYUIHOH OGOAGUKH
paKeTHbI KOpPaGAb NMPOHH3AET C CPABHUTEABHO YMEPEHHOH CKOpPO-
crpio. Tak, mpu oTreTe Ha JAyHy pakeTa mmeeT Ha Bbicote 1 KHAO-
MeTpa CKOpocTb 1o oTHomenmio x 3emre 250 m B cex., Ha BbICOTe
2 kM — 350 m, 5 km — 550 m, 10 xm — 770 m, 15 xm — 950 x,
20 km — 1100 », 30 km — 1350 m. Kax Buaum, ckopoctp paxerst
MaAa TaM, rae BO3AyX TAOTEH, H BEAHKA TaM, T'A€ OH Kpaiige pas-
pexen,

Ilpu o6paTHoM cnycke Ha 3eMAl0 pakeTa ONMMCBIBAET CTPOTO pac-
CUMTAHHYIO CNHPAaAb, MPOPe3as CHauaAa, TMOKA CKOPOCTb BEAHKA, Ca-
Mble paspexeHHble CAOM aTMOC(eEpbl M AMIIb NOCTENEHHO, MO Mepe
yMeHbIIEHHsT CKOPOCTH, NMPOHMKAA B Goree mnaoTbie crom. Omac-
HOCTb PaClAABAGHHS OGOAOUKH M 3/eCh BIIOAHe MOKET GhiTb H36er-

HyTa.

Hocwmunueckue n ynbtpacdhuonerorsnie
ny4m.

B uncAo BosMOKHDBIX omacHOCTER 3BE3ZONAaBaHUA HEPEAKO BKAIO-
YalOT H BPEeAHOE, YYTb HE CMEPTOHOCHOE AeHCTBMEe Tak HAa3. KO~MHYE-
ckux Ayueil (MHaue MMeHyembix Takxe Ayuyamu lecca mam Muann-
kena). Bpeanoe aeficTBHe 3TOro M3AyueHus OZHAKO CHABHO IIpe-
yeeAnuero. ABTOPHTeTHBI HCCAEZOBATEAb KOCMHUYECKMX  Aydeil
npod. Koabxepcrep cunraer mozo6ubie onacenus, cBA3aHHble C dTHMU
Ay4aMH. AHIUIEHHBIMH ECSKOTO OCHOPAHHMSA.

Uro :xe kacaeTcs BpeaHOro AeHCTBHS AyueH YABTPAQUOAETOBBIX
Ha TOH BbBICOTE, I'fle ZEHCTBUE MX HE OCAABAACTCA TOALLEH aTMOC(epD,
TO OT HHX JOCTATOYHO 3alUINAIOT TIACCA’KUPOB 'METAAAHYECKHE
CTeHKH 3Be3Z0AETa W TOACTBIE CTEKAAZ €ro MAAIOMHHATOPOB.

Nyyesoe pasnenne.

Baecy Takke BHAAT MOMEXY AAA 3BESAONAABAHUA. SEE3A0ALT, KAK
He6eCHOE TEAO, KOHEUHO KAPAMK; 8 CCAH TaK, TO He MOXKET AH GbITs
€ro JABHMCHHE HAPYIIEHO OTTAAKHBAIOIIHM JAEHCTBHEM COANHEYHBIX
ayueii? He onpoxnner Au artor daxrtop Bce pacueTnl aCTPOHOMOB,



He CIIyTaeT AH OH TaK TIIATEAbHO PAaCYHCACHHbIE MapIIPYThl 3Be3A0-
NAaBaHHUSA?

Bostbes aToro ne mpuxoamrcsa. Pakera B 5 T maccwl, moacra-
BASIIOILAA COAHEYHBIM AydaM noBepxHocTb B 50 k8. M, A0AkHa nOZ Act-
CTBHEM CBeTOBOro AaBAeHus npuobpectn yckopenue B 0,000004 cm
B CeK. 3a CeK. B TeueHHMe CYTOK CKOPOCTb 3BE3Z0OACTA H3MEHHTCA Me-
Hee, YeM Ha 2 MM B CeK. DTO He MOXET HH HMETb POKOBOTO 3Haye-
HHA, HH JaXKe CAYXKHTb CKOAbKO-HMOYAb 3HauMTEAbHOH MOMexoi,
TaKk KaK AAS BOCIIOAHEHHS Pa3HOrO POAA HEMPEABHAEHHBIX MEAKHX
noTepb CKOPOCTH 3Be3A0AET GepeT € CoGOH HEKOTOPbIH H3GBITOK ro-
prouero,

SaxnioueHne.
‘_

HHKOI‘A& He TOBODH «HHKOraar.
Crapunnas noiosopka.

Mbr Buzean, yto mpofireMa 3Be3ZOMAABAHMA, — €CAH He B TOA-
HOM ofbeMe, TO B CYUIECTBEHHOH CBOE€H YaCTH, —— MO2ET CUHTATBHCH
paspelleHHOH y:ke B HamM auM. PaspemeHHOH HE B TeXHHYeOKOM
KOHEYHO CMbICAE, a B MEXAHMYECKOM H (PU3H4YeCKOM: HaiJAeHbl B HH-
BeHTape COBPEMEHHOH HAayKM Te (PU3HKO-MEXaHHUeCKHe TIOHHLUMBI, Ha
KOTOPBbIX MOKET GbITb TOCTPOEH 3BE340AeT GyAymero. | akum npuH-
LHIIOM SIBASIETCA 3aKOH NPOTHBOAEHCTBHSA, M INpoo6pasoM 3Be3xo-
Aeta sBasierca paketa. Cam Hprloron, npoBosraacuBmuii 3akou
NOOTURONEHCTBHS, TIPOPOYECKH CKAa3aA, YTO €CAH YAACTCH KOrAa-HH-
6yab AIOASM A€TATb B TNYCTOM IIPOCTPAHCTBE, TO CAEAaHO 3To Gyze:
TOABKO IIOMOIIbIO ATTIApaToOB, OCHOBAHHBIX Ha DTOM HawaAre. | enepb
y#e HET COMHEHMS, YTO YEAOBEYECTBY CYKAE€HO ECTYNHTb KOTAa-HH-
6yap B npsMmoe coobiuenve ¢ APYTMMH NAQHETaMM, HAa4aTb HOBbIH,
«BCEACHCKHH» NMePHOA CBOSH HCTOPHH, U OCYLIECTBHTCS STOT LIAT NMPH
HOMOIIH MCTIOAMHCKHX paKeT — €AHHCTBEHHOrO CPEACTBA, pPa3pellalo-
1ero npo6AeMy MEXKTAAHETHDIX NyTeLIeCTBHH.

Fenuit HoroTona oTkpbiA uyeroReuecTBy 3akoH AefiCTBHS Moryuei
cuAbl, npukoBbBatoweit Hac k 3emae. Ho ToT ke remmit npososraa-
CHA M ApPYroli 3aKOH NPHPOAbI, ONHPASCh HA KOTOPHIH YeAOBeK
CBEPTHET MIO THKECTH M BBIPBETCA W3 3EMHOrO MAEHAa HAa MPOCTOP
BCEAEGHHOH, B HeOODBATHBIH MHP MHPOB.



MpunomeHun

l. Cunm TAroTeHus.
-

[Npuseasennvie B raase Il npumepnbr aeficTBus cuAbl TAroTeHHs
MOTYyT 6BbITb NPOBEPEHbI HECAOMHBIMHM PACcueTaMH, OCHOBAHHBIMH Ha
saxone HpioToma u srementax mexammxu. Yumrarteaum, umeromne Ha-
YaAbHble CBEJEHHS M3 aATeGphl, 6e3 3aTPYAHEHHS MNPOCAEAAT 3a
uumu. Hanomuum, uwTo 3a eauHuuy usmepenus CHAbI B MeXaHHUKe
NPHHATAa CHAA, KoTopas, OyayuH NpHAO:xeHAa K CBODOZHOMY TEAY
B 1 rpamm, execeKyHAHO yBEAMUHBAET €ro CKOPOCTb Ha | caHTHMeTp.
Orta eaMHMIA CHABI Ha3blBaeTCA AMH O . |ak xak CHAA 3€MHOrO
[PHTAXKEHHS €XKeCeKYHAHO YBEAHYHBAET CKOPOCTb CBOGOJHO Majaro-
mero rpamma mouts Ha 1000 cm (9,8 M), To cura, ¢ kako#t mpu-
taruBaercsa Kk 3emre 1 rpamm, 6oapme «zunb» B 1000 pas, T, e.
pasHa (moutu) 1000 zmmam. Jlpyrumu croBamu: Bec THpPbKH
B 1 rpamm (cura ee mputsxenua k 3emae) pasen mourn 1000 zu-
HaM. DTo ZaeT NpeiACTaBA€HHEe O BEAHUHHE AMHbI B eAMHHIaX Beca:
auna: pasHa npumepro 1000-i zoae rpamma.

Janee: ycraHoBAeHO, WTO ABA mapHKa, Mo 1 rpamMmy Kaxablih
PAcCCTOSTHHE MeKAY LEHTPAaMH KOTOPHIX paBHO 1 caHTHMeTpPY, AOAKHBI
NPHUTACHBATHCSA MeKAY C06010 C CHAOW B oaHy 15-MHAAHOHHYIO ZOAIO
AMHBL. DTy BEAMUHHY HA3bIBAlOT «NOCTOSHHOH TATOTCHHSAY.

3uas 3To, HETPYAHO, HA OCHOBAHHH 3akoHa HbioTOHA, BBIYHCAHTD
CHAY B3aMMHOTO NPHTSKEHHS ABYX UEAOBEYECCKHX TEA, Pa3JEAEHHBIX
npomexyTtkom B 1 merp (mam 100 canrumerpos). Ilpunumas sec
yeroBeueckoro Teaa B 65 k2 (65000 2) u mmes B BHAY, uro B3a-
MIMHOE NPHTSKEHHE NPSIMO IPOTIOPUHOHAADHO IIPOH3BEAECHHIO MAcC M
06paTHO NpOTMOPUHMOHAAbHO KBaapaTy paccrosuus (saxon Hbro-
TOHAa), — HMEeM JAA CHABI B3aMMHOI'O TNPHTAMKEHHS

1 65 000 X 65 000
15000000 < 188, = okoAro 0,028 aunni,

Hrak, aBa weroBeueckHX TeAa NMPUTATMBAIOTCA B3AHMHO C CHAOIO
0,028 auner (oxoro 40-i gorn MuArMrpamma).



Takum ke 06pazom MomeT 6bITb BBIYMCAEHA CHAA B3AUMHOTO
NPHTSAKEHHA M ABYX AHHCHHBIX KopabAeil, pa3sfeAeHHBIX PacCTOS-
wuem B 1 xuromerp. Macca xaxzgoro xopabas=25000 r=
==25 000 000 000 :z; paccroanne == 100 000 cx. [lostomy B3aum-
HOe NPHUTANEHHE PABHO

1 (250000000002
15500000 < (1000007~ — OKOAO 4200 zun.

Tak kax 1000 auu=1 rpammy, to 4200 aun paBubl npu-
mepHo 4 rpammam.

2. fMManeune B muposom npocrpaHcTBe.
A

[Morer nyueunoro saapa Kioasn Bepua na Ayny mommno paccma-
TPHBATb KAaK CAyYall TMaZeHMA TeAa B MHPOBOM IIPOCTPAHCTBE MOA
BAHSHHEM CHAbI TAroteHus. [losTomy, npexae uem paccMaTpuBaTb
YCAOBHS €ro TIOAETA, MOAE3HO PACCMOTPETb CAEAYIOWYIO 3ajady H3
o6racTH HeGECHOH MEXaHHKH.

Bo ckoabko Bpemenn ynmaa 6b1 na Coanue 3emnol wap, ecAn 6bt
OT KakoH-HM6YADb NPHYHHBI TIPEKPATHAOCH €0 ABHKEHHe MO opbuTe?

3azauun noaofHOro poja AerKO pPaspPelIalOTCA Ha OCHOBaHHK
TpeTsero 3akoHa Kenmaepa: ksagpaThi BpeMeH oO6GpalIeHHs NAAHET
M KOMET OTHOCATCA, Kak Ky6bl ux cpeanux paccrosnuii or Cornua;
cpeanee me paccrosune or Cornua pasno aauHe 6GoAbuioit MOAyocu
3AAMNCa. B Hamem cAyyae Mbl MoxeM 3eMHOH INap, HajaroULHE
npsmo Ha Coanue, ymoao6utp Boobpamaemoil komeTe, ABHKyLIeics
0 CHABHO BBHITAHYTOMY 3AAHICY, KpaiHHME TOYKH KOTOPOTO pPaclo-
AOMEHbI: OAHAa — OAM3 3eMHOH Op6HTBbI, JApyras — B LEHTPE
Coanua. Cpeanee paccrosnue Takoii xomernl o Coanua, T. e. 60ADb-
was MOAyNnCb ee OPGHMTBI, OYEBHAHO, BJABOS MEHbIIE CPEAHEro pac-
crosuus 3eman. Borumcanm, xakos gorxen 6bIA 6bl 6bITb TepHOA
ofpamenns aToit BooGpamaemoit komerbl. CocTaBuM, Ha OCHOBa-
HHH TpeTbero 3akoHa Kenaepa, npomopuuio:

(nepnoa obpayennn 3eman)?  (ep. pacer. 3eman)?
(nepnox o6pamenus koMeTh)2  (Cp. paccT. KOMeTBI)®

[epuoa ofpamenns Beman pasen 365 cytkam; cpeanee paccTosHu:
ec or Cornpga npHMeM 3a €AMHHLY, M TOTAa CpeiHee PacCTOSHHE

KOMETDbI BbIPA3UTCH 4Yepe3s . [Tponopyus npunumaer sua:

3652 - 1
(nepnoa obpam. komerm)? (0,58
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OTKyaa

’

0]+

(nepnoa o6pays. komerm)? = 3652 X -

HAH

5 365
nepnos o6Gpaiyy. xomeTqu—:-
8

Ho nac nntepecyer ne noanbiii neproa obpamenns astoit poobpa-
MAEMOH KOMeTHl, a NOACBHHA NEepHOAa, T. €. MPOJOANKHTEADHOCTDb
NOoAEeTa B OAHH XoHel — OT 3eMHOH op6utor g0 Coanua: »To M ects
MCKOMas TPOJOANKHUTEAbHOCTD NafeHus 3emau na Coanue, Ona pasna

365 .o 365 365
Vs =V = -5-’-6-=64 CYTOK.

Hrax, yrobbr ysnato, Bo ckoabko BpemeHn 3eMAs ynaaa 6wl Ha
Coanue, HyXHO NMPOZOAKHTEABHOCTD FOJa PAa3ASAMTb Ha V32 e
Ha 5,6. Aerko BuZeTb, UTO MOAYUEHHOE 1POCTOE TIPABHAO TPHUMEHHMO
He K 0ZHOM TOAbKO 3eMAe, HO M KO BCAKQH Apyroit nAaHeTe M KO BCA-
xomy cnyTuuky. Knaue ropops, urofbr ysuatp, BO CKOAbKO BpeMeHH
NAQHETa HAM CIYTHHK YHaAyT Ha CBOe LEHTPAADHOE CBETHAO, HYXHO
nepHoa ux obpamenus pasieauts na V32, T. e. na 5,6. Mepkypni,
obpamatomuiics B 88 aueit, ynaa 6o1 na Coanue B 15,5 aweit; Ca-
TypH, nepuoa obpameHns xotoporo pasHsercsa 30 mammM rozam, —
nagar 6p1 Ha Coanue B rewenume 5.5 aer. A Ayna ymara 6b1 Ha
3emaro B 27,3 : 5,6, 1. e. 8 4,8 cytox. U ne Toabxo Ayna, Ho u Bes-
Koe pooble TeAO, HaXoaAuleecs OT HAac Ha paccTosnuu J\yHbi, ma-
naro 6br k 3emre B Teuenne 4,8 cyrox (ecAm TOAbBKO emMy He co-
ofleHa HaYaAbHAasi CKOPOCTb, a NMAaZAeT OHO, MOAYMHAACH AHLIb AeH-
CTBHIO OZHOTO 3EMHOTO TIPHTSKEHHS) .

3zech Mbl BUAOTHYIO moaxozuMm K 3agaue (Kroas Bepna. Aerko
TIOHATDb, YTO CTOAbKO e BpeMeHH HOAXKMO AeTeTb Ha JAyHy Beskoe
Tero, Gpomennoe, Hao6opoT, ¢ SemMam Ha AyHV € Takol0 CKOPOCTDIO,
4TOGbI AOCTHYb Kak pa3 paccTosHMs AyHbr, 3HauuT, aAloMHHHEBOE
azpo (Rroas BepHa Z0AxkHO 6bIA0 6bI AeTeTb OKOAO 5 CYTOK, €CAH
6bl ero XOTeAH 3aKWHYTb Ha paccTosHue AyHbI.

Ouxanako unennr Ilymeunoro xAy6a pacCUHTbIBAAH 3aKMHYTb AAPO
we npamo Ha AyHy, a TOABKO A0 To¥ Touku Mexay Semaeit n Aynoi,
rie CHAA TPHUTSAKEHHS OBOHX CBETHA YPABHUBAeTCA: OTCIOAA SAPO
caMo yxe ynmaro 6b1 Ha AyHV, NpuUTArHBaeMoe e0. IJTa «HeiTparb-
Has» Touka Haxoautcsa Ha 0,9 paccrosuua or 3emam.

Boiuscaenne, caeaoBaTEAbHO, HECKOABKO ycAOMHseTcA. Bo-mep-
BbIX. HYXKHO BbIYHCAHTb, BO CKOABKO BPEMEHH SAPO AOAETEAO 6bi
a0 0,9 paccrosuus memav Semaek u Aymolt, man, — uro TOo xe
caMoe, — Bo CKOAbKO BPEMEHH TEAO C 3TOTO PACCTOSHHA yNaAo 6u
Ha 3eMAI0; BO-BTOPBIX, HAAO ONPEACAHTb IPOAOAKHTEALHOCTb Na-
AEHHA TEAR QT 3Tqil HEHTPaAbHOH TOUKHM A0 Ayubr.
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Ars pemenns meppoit 3azaun mpezcraBum cebe, uto Ha 0,9 pac-
crosHus or 3eMAH z0 AyHbpl ofpamiaercs BOKPYT Hauleil NMAAHETBI
HeGeCHOE TeAO, H BBIYHCAHM IMepHOA OOpaIleHHsA STOro BooGparkae-
moro cnyrtunka 3eman. O6o3naums HensBecTHblt mepuoa obpaue-
HHS Yepes X, COCTABAAEM, Ha OCHOBaHMM TpeTsero KemrepoBa 3akoma,
NPONOPLHIO o _ow

27,327 18°

oTcIoaa HCKOMBI nepuos obpamenus x = 27,3 V0,9=23,3. Pas-
aeAns 70T nepuoa Ha V32, T. e. ma 5,6, MBI, COTAACHO BBIBEACH-
HOTO paHee NPABHAA, TIOAYUHM BPeMA MEPEAETa AAPa OT 3eMAM A0
HeiiTparbnoit Touxnu: 23,3 : 5,6 =4,1 cyrok.

BTOple 3ajavdy peunlaeM CcXoJAHbIM O'6paBOM. qTO‘6bl BbIYHUCAHTD,
BO CKOAbBKO EPEMEHH HAPO YNAAO Gbl C PACCTOSHHA HEHTPAABHOM
Touxkn a0 AyHbl, Hy»KHO CHayaAa ONPEAEAHTb. BO CKOABKO BPEMEHH
A4PO, HAXOAACh HAa TOM K€ PACcCTOSHMM oT J\yHBI, COBEpPIIHAO 6br
BOKpYr Hee NOAHBIH o6oporT. Pagmyc op6uTbl sToro BooGpaxae-
moro cnyTHuka Ayubr paeen 0,1 paamyca AyHHo#l opGHTHI, a Macca
HeHTpaAbHOro cBeTHAa (B aammom caywae Aymn) — B 81 pas
MeHbHIe Macchl 3eman. Ecau 61 macca Ayubr paBHgAach 3emMHOH, To
CNyTHHK, 06pamiasch Ha CpeJHEM PACCTOSIHHH BJECATEPO MEHbIIEM
4eM AYHHOE, COBeplIaA Gbl TOAHDBIE OGOPOT B NEPHOA Y, AETKO Bbi-
yHCAseMbIH no 3akony Kemaepa:

¥y __ 018
2732~ 187
OTKyJaa

y= 27,310,001 =0,273 V'10.

Ho rax kax macca, a cAeZoBaTeAbHO M NMPHTAraTeAbHOE JeHCTBHE
LeHTPaABHOTO CBeTHAA B AaHHOM cAyuae B 81 pas menbmie, uem B cu-
cteme 3eMAH, TO BpeMs ofpalleHHS AApa-COYTHHKA GyAeT AOAbIle.
Bo cxoavxo pasz? M3 mexanuku Mb1 3naeMm, uTo UeHTPOCTDEMHTEAb-
HOe YCKOpeHHe MNPONOPUHMOHAALHO KBaZPaTy CKOPOCTH. -3Jech Bro
yckopenue (nmpousmogumoe mnpursaxenuem NAymp1) mempme B 81
pa3, — CAEZ0BAaTEADHO CKOPOCTb ABHIKEHHS AZpa TO OpbHTe AOAKHA

6bITH MeHblIe B l/ﬁ pas, T. . B 9 pas. Jpyrumu crosamm, szpo
B POAH AYHHOIO CIOYTHHKa AOAXHO oberatb xpyrom Ayuet B 9 pas
MeZAeHHee, yeM OHO 06X0ZHAO 6Bl Ha TaKOM e PAacCCTOSHHH BOKPYT
3eman. 3BnaunT, HckoMoe BpeMaA OGpalleHHs] paBHAETCA:

0,273/ 10 X 9 == 17,77 cyrox.

Ito6e1 moayuurp nposormmurerbmocTs nagzenus szpa ot melt-
TpaAbHOH TOukH A0 AyHbl, Hy#HO, KaK Mbl yxke 3HaeM, HaHAeHHRBIH
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cefiuac mepuoa ero obpaigedus (7,77) passerurs wa V32, 1. e
Ha 5,6; moayuum 1,4 cyrok, a Tounmee — 33,5 wac. *

Hrax, Becp neperer nymeynoro cuapaza or 3eman a0 Ayum
AoameH 6bia 6b1 gauThes 4,1 4+ 1,4 cyr. = 5,5 cyT.

QOanako 3TO He BIOAHEe TOYHDIH PEBYALTAT: 3AeCb He TPHHATO
BO BHHMaHHe TO OGCTOATEABCTBO, YTO W TPH JIOAETE OT -3eMAH A0
HEHTPAAbHOH TOMKH s1APO MOABEPTAETCS HMPHTATaTEAbHOMY JECHCTBHIO
AyHbl, KoTOpOE yCKOpsET €ro ABHMseHHE; C ZPYIOH CTOPOHDLI, TPH
nagenuu Ha AyHy oHO HCIbITbIBaeT Ha cebe 3aMearslomee AeHCTBHE
semnoro nputamenusa. [locaeanee ZelicTBHe A0oA2kHO 6bITb OCOGeHHO
3aMETHO H, KaK IIOKa3biBaeT GoAee TOUHOE BbhiuHCAeHHe (IO QopMyAe,
NpHUBEJEHHOH HH2Ke), TIPUMEPHO BABOE YBEAMUHAO Obl INPOZOANH-
TEABHOCTb MAaJeHHS AApa oT HeHTpaAbHO# Touku A0 Ayubi. Baaro-
Aaps STUM INONPaBKaM o6IIas NPOJOAXKHTEADHOCTH TEPEAETA CHa-
paza ot 3emau go Aynst ¢ 5,5 cyTox BospacTaeT z0o 7 CyTOK.

poMaHe MPOAOAMHTEAbHOCTb TEPEAETA ONPEAEACHA «aCTPOHO-
mamy Kem6puamckoit ob6oepsaTopun» B 97 wac. 13 muu. 20 cex.,
T. ¢. B 4 ¢ He6oabmuM cyTok, BMecTo / cyTok. (Kioap Bepn ommbes
Ha Tpoe cyrok. Owubka mpoMsomAa OT TOro, YyTo poMaHHCT (HAM
AMLIO, NPOU3BOAMBILEE AAS HEFO PACUETBI) IPEYMEHbIUHA BpeMs Ma-
AeHHs AApa OT HEHTPaAbHOH ToukH 2o J\yHbl: OHO ompejeAeHo Bcero
B 13 wac. 53 mun., Mexay Tem Kak 3To NajeHHEe ZOAKHO GbIAG CO-
BEPIIMTSCA NOPas3szo MeAAeHHee H OTHATb 67 wacos.

Ecan Tero mazaer 63 HavaAbHOH CKOPOCTH C BeCbMa 60 Ab-
woro paccroauus FH He z0 UeHTpa MpUTAMEHHSA, a 4O HEKOTOPOTO
paccroanus b, To mpoaorxmuTeAbHOCTb ¢ (B cexyHzax) Takoro mage-
HHs BBIYMCASETCA NO CAeaylomleH (POPMyAe, KOTOPas BBIBOAUTCA
B KypCcaX HHTErPaibHOIO MCYHCAEHHS:

t= % V?—a l‘/mh—) -+ H arcsin ﬁ——;j} 1

Ha paccrosnun 3eman agpo ob6pamarocs 6nt Bokpyr Ayunt 8 9 pas Mea-
AenHee, 4yeM Ayna Bokpyr 3emAn, T. e. cosepmaro 6bl NOAHBIH 06opoOT
B 27,3 X 9 cyrox. Bpemsa nazemua ero ¢ 3eman nma Ayny noa aeiictBueM ee

2713 X9

NPUTAMEHHA PABHAAOCD 6bl, CAEAOBATEAbBHO, T56 = 44 auam.
,

B Takoii cpok aoAamen 6bin 6br meperereTb ¢ 3eman Ha AyHY «KeBOPHTHbBI»
cHapaz YoAA3a, ecAH 6bl BCe €ro «KEBOPHTHDIE® 3aCAOHKH GBHIAM CBEpHYTHl H BCA
Macca CHapsiga MNOABEPraAach AelCTBHIO AYHHHOTO mnpuTamenus. Ho nyreme-
CTBEeHHMKHM NOABEPraAH AeiCTBMIO TATOTEHHA TOADKO HacCTb Maccnl CHapsAaAa,
B ABMKEHHe e YBAeKaAacb BCA Macca cHapajaa. DBcaeacTsue atoro cHapsa
NOAYYaA YCKOPEHHE, COCTABASIOUIEE TOABKO HEKOTOPYIO JOAID HOPMAABHOTO,

Pe3yAbTaTe NPOJOAMHTEABHOCTb IEPEAeTa AOAKHA YBEAMUHTbCA. E.CAHM, Ha-
npuMep, AelicTBUIO MPHTAkeHHA moaBeprarach Toabko 10-1 A0aa Macch cHapaza,
TO BpeMsA NajeHHs cHapsaa Ha J\YHy AOAZHO BO3PAacTH B Y10 pas, T. & myTe-
wectBHe AAHAOCH Gbt 136 ameii.



3aecy H u h umetor ykasanubie Bbime 3navenusn, K — paauyc naa-
HETDbl, a— YCKOPEHHE THAMKECTH Ha ee TIOBepXHOCTH. [lo aToll popmyAe
BbIYHCASETCA TaKkKe TIPOJOAKHTEADHOCTb B3AETa TEAA OT PACCTOA-
uua b ao paccrosamus H, rae oHo JOAXHO YTPATHTb BCIO CBOIO CKO-
POCTD.

JAs npuMepa BBIMHCAMM MPOAOAXKHTEABHOCTb B3AETAa TEAd, 6PO-
IIEHHOTO ¢ 3EMHOI TOBEPXHOCTH Ha BBICOTY 3€MHOTO pajHyca.
B atom cayvae H=2R; h=R; a=g=—=9,8 m; R=06370 kn.

MMCCM NPOAOANKHTEADHOCTh B3AETA:
11/2R v/ 5o — 10 . R
= ﬁ‘/}—g— {VR (2R — R) -} 2R arcsin Vﬁ} ==

=/ B (14+2x0,7854) = 2072 cex.=34,5 wum.

3HauuT pakeTa, NyyeHHas BBepX Ha PAacCTOSHHe 3eMHOTO pa-
AHyca, AOAMHa BO3BPATHTbCA yepe3 69 munyr.

3. AuHamuia paxeTbl.

JArs nouumanus ZAarbHelllero Heo6X0AMMO OTYETAHBO YSACHHTb
ce6e HEKOTOpbIE TEOPEMbl MEXaHHKHM, OTHOCAULMECA K KOAMYECTBY
ABMMKEHHA» H K «UEHTPY TsxmecTu». [Ipeamocbiraem mnosTomy Ha-
weMy H3AOkeHHIO HeGoAbuiylo raaBy M3 «Kypca pusuxu» [pumsears,
IA€ TOAOXKEHHS BTH Pa3bSCHEHbI BECbMa HATASIZHO M C AOCTATOYHOM
NOAHOTOM,

MUmnyanc. Koauuectso aBuxmenus Coxpanenmne
ABHXEHHSA LEHTPA TAMKECTH

«Cuaa P coobuyraer cBo6oaHuOil Macce M yCKOpeHHe d, KOTOpOeE
onpezersierca us ypaBienus P =ma. Ecau cura P nocrosanna, To
K yCKOPEHHE IOCTOSHHO, T. €. ABH:KEHHE — PABHOMEPHO-YCKOPEHHOE.
Ecan mocrosannas cuna P gelicTByeT Ha Maccy m B TeueHHe BPEMEHH
t, To oHa coobiaer efi ckopocth v ==al. UTo6pl oueHuTh AeicTBHE
cuabt P 3a Bpemsa {, Mbl yMHO:XMM Bblpa)eHHe cHAbl I’ == ma ua t.
Mmni noayunm paBencto P - t=m - v.

«[lpouspeaenue P ¢ HasbiBaeTca HMmyAbcoMm ~ cuabt P 3a
spema {. [lpoussesenne m - v HasbiBaeTCA KOAHYECTBOM JABHKEHHA
Macchl 7, ABHAKYIIEHCS co cKopocTbio ¥, VIMnyabc cmabl paBen xoAu-
YeCcTBY JABMKEHMS MAacCbl, IPUBEJEHHOH B ABH:KEHHE 3TOH CHAOH.

«EcAn geiicTByer cHAa mnepemeHHas, TO, CTPOro rOBOPs, BTOT
BAKOH MOSHO TIPHAAraTb AKIIb K MAaAbIM NPOMeKyTKaM Bpemenn Af,

* Apyroe nazsaune — watuck. — A. I
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B Teueliie KOTOPHIX CHAY MOMKHO CYHTaTb HesMeHsmioiedics. orgs
npeAbiAyllce PaBEeHCTBO IPHHHMAET BHA:

P.At=m- Av.

«IlonsTHe MMnyAbCa M KOAHYECTBA JBHMEHHA NOCTOSHHO MPH-
MEHSIOTCA B CAy4YasX, KOrZa MPOABAAIOTCA ACHCTBHE H MPOTHBO-
aeHcTBHe.

«[lpuMepoM npaxkTHYECKOTO NPHMEHEHHs ODTHX IIOHATHH MOxeT
CAYMHTb GAAAMCTHUECKHIl MAasSTHHK, YyNOTpeOGAsSEMbIH AAS HBMepEeHHA
ckopoctH cHapsaa. Ou cocrouT u3 60AbIIOH, HO NOAATAMBOH
macctt M (manmpuMmep smIMKAa C IeCKOM), KOTOpas TOABelieHa Ha
CTepziHe, MOTYIIEM BPAalIaTbcs oOKoAo Hekotopoit ocu (puc. 50).
B MaATHHMK CTpeAsilOT CHApAZOM, MMEIOUIHM MacCy m; CHapsh BXO-
AMT B Tecok u coobmaer obueir macce M -+ m HeKoTOPYIO CKOPOCTD.
MasTuukx OTKAOHSETCH, H BBICOTY €ro noAbeMa 7 M3MepSIOT. l'{)o BbI-
COTe TOADEMA BBIYMCASIOT HAYAABHYIO CKOPOCTb MAaATHHKA V3 ==
= V 2gh. KoruuecTeo aBH:KeHHS, NPHOGPETEHHOE MAATHHKOM
(BnpaBoO) eCTb MV;; KOAHYECTBO ABHKEHMs, NPHOOPETEHHOE CHAPs-
aoM BAeBo (HMAM TOTepsHHOE MM, TIDH CY€Te BOPABO) PaBHO:

MY — My,
HAH
m(v—wvy).
Hrax,
Mv,=m(v—v,)
HAH

Mov= (M + m)v,

Ofrcloza MOMHO BBIYHCAHTD V.

«B aeBoit wactn mocaegnero ypasuenus (Mv) cTOMT KOAHuECTBO
ABHKEHHA Beell cHcTeMbl (MasATHHK M CHAapsAZz) A0 BbICTpeAa, B mpa-
BOM YacTH — KOAMYECTBO JBHIKEHHS CHCTEMBI TOCAE BLICTPEAA.
Takum 06pazsoM KOAMHECTBO ABHMEHHMS CHCTEMBI He H3MEHAETCH,
€CAH TOABKO B 9Ty CHCTEMY BKAIOUEHDI BCe B3aHMOAeHCTBYIOMIKE
reaa. Taxas cucremMa HasbiBaeTca 3 aMKHY To . HMrak, 8 samxuy-
roff CHCTEMe KOAMYECTBO ABHANKEHHS OCTA€TCSA HEM3MEHHbIM, Kakue 6bl
TpOLecChl BHYTPH €€ HH TPOUCXOAHAH. JTO 3aKOH COXpaHe-
HHS KOAHUYECTBAa ZBHKEHHS.

«/lpyroft npumep mpeacTaBAsieT H306paxeHHbli Ha puc. 51 asy-
cToponHHii THcToAeT. Ha mTaTHBE rOpHBOHTAADHO A€KHT MeAHAA
Tpy6Ka, Ha OAHH KOHEL KOTOPOH HABHHYEH MACOMBHBIH MeTaAAHYe-
cknii uuamuap. Jpyroit TouHo Takoil ke LMAHMHAD HMeeT HACazKy,
MAOTHO BXoasmylo B Tpy6Gouxky, B Tpy6ke caeraHo oTBepcTHe AAA
MOAKHTAHHA C MOAOUKOH AAA mnopoxa. Hacbimas Ha noAouky M
B TPYOKY HEMHOro INOpPOXa, BCTABASIOT CHapaZ H KAaAyT MHCTOAET
Ha IITATHB. 3aTeM NpH TIOMOIIH PacKaA€HHOH TPOBOAOKH IOAKH-
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ral0T [OPOX, HAacbiNaHHbLIA HA NOAOYKY; HOPOX B TpPybKe B3phHI-
BaeTcs, — 06a LMAMHAPA C HACAAKAMU TIOAYHYAIOT YCKOPEHHA B IpO-
THBOIIOAOKHBIE CTOPOHBI H YNaAyT Ha CTOA B OAMHAKOBBIX PacCTOA-
HuAX or wTaTHBa. JleficTBHe B3pbiBa 0AMHAKOBO B 06¢ CTOPOHBI K
co06maeT 060MM LUAHHAPAM OZHHAKOBbIE CKOPOCTH.

«[loBTopsitor onbiT ¢ pasaAmunHbIMH Maccamu. [lycts nu-
AMHAD, CKpenAeHHbIH ¢ Tpy6ouxo#t, Becutr 50 2, a BcTaBAsIOMIMitCS
B Hee 100 2. [Tocre B3ppiBa mepBbIii oraeraer BaBOe ZaAbile BTO-
POTO, XOTSl JaBAeHHMe B3PLIBHbIX rasoB B 06e CTOPOHB! OAHHAKOBO.

«B kakoM 6bl OTHOWEHHH HHM HaXOZWAMCb CHapAJbl, BOEFAA Ha-
YaAbHbBIe CKOPOCTH CHAapAAOB 06paTHO MPOMOPUHOHAAbHBI MX MaccaM

h
T NN !
AN

Puc. 50. Bairucruuecknii
MasTHHK. MHCTOAET.

M, 3Ha4YMT, NPOH3BEJAEHHUA MacC CHapAJOB Ha HavyaAbHble CKOPOCTH
O/ HHaKOBBI.

«/iBHMeHHE CHAPAAOB MOZKHO ONPEAEAUTb TAKHM NPABHAOM: €CAH
O B3pbIBA BeCb IHCTOAET ObIA B PABHOBECHUH OTHOCHTEADHO HEKO-
TOPOi OCH BpallleHHs, TO 8TO PABHOBECHE COXPAHAETCS B KaAblid MoO-
MEHT IIOCA€ B3pbIBa, — MPHYEM MyTb OOCOHX CHapsAOB paccMaTpH-
BaeTCA KaK COEAHHAIOIIAsT HX HeBecoMas NIPOBOAOKa, a BCA CH-
cTeMa — KaK pbIyar.

«B camom zene, ropusonTarbHble paccTOsHHS 06OMX CHApAAOB
OT OCH BpaleHHsl B Ka:KAbIH MOMEHT ABHEHMA 06paTHO NPONOPLHO-
HAADbHbBI COOTBETCTBYIOLIHM MaccaM, a TO OTBEYAe€T YCAOBHIO PaBHO-
BecHs pbiuara. Boo6paskaeMas ocb BCErga IPOXOAUT NOITOMY uUepe3
LEHTP THAKECTH OGEHX YacTeH MUCTOAETA, TaK YTO TIOAOKEHHE LEHTpa
TAMECTH OCTaeTCs HeHsMEHHbIM (BaKOH COXpaHeHHs UEHTpa TAKe-



cTH). 3axkOH PTOT CNPaBEJAHB H AAA TOTO CAyYas, KOrZa MHCTOAET
nepeli B3pPbIBOM He GBIA B TNOKOS, a JABHraACS C NOCTOSHHOH CKoO-
poctbio. B aTOM cayuae mocAe B3pbiBa €ro WacTH ADHKYTCA Tak, YTO
HX OOIIMH WeHTP THMECTH NPOAOANAET CBOE INperHes ABHKEHHe
¢ Toll me ckopocthio (COXpaHEHHE ABMIKEHHST LEHTPA
TamecTH). 1o ke camoe 6GyzeT, KOHEUHO, IPH paclaje Ha He-
"CKOAbBKO YacTel, — HanmpuMep, NPH ABHKEHHH OCKOAKOB Pa30PBAB-
wefica rpaHaThl HAH OGAOMKOB PaclaBIIMXCA KOCMHUYECKHX TEA».

ABuMenne paKersbi.

PaccMoTpuM Tenepb ABMiKEHHe PAKETbl — CHAYaAa B cpeje, CBO-
GOJHOM OT TSMKECTH, a 3aTeM — B YCAOBHAX THKECTH.
a) B cpede 6e3 maoccerniu.
B Buay ¢ynaamenraAbHOro 3maueHMA «ypasHeHisi PAKETLI» AAL
BOCH TeOPHH  3Be3JONAABaHMsA, TPHBOAKWM JaAee JABa ee BBIBOJA: -
OZMH — JAEMEHTAPHDIA, AAA HE3HAKOMbIX C Bulcllell MaTEMATHKOH,
H JApYroil — 6oAee CTPOTHil: C TIPUMEHEHHEM HHTErPAALNOrO HCUHC-
ACHHSA. .
[lycte nepmonavarbHas macca noxosuteiica paxerst pasHa M,

3BamMenuM HenmpepbiBHOE BbITCKAHHE ra3a U3 TPYOBI PAAOM [OCAeZ0Ba-
TEABHBIX TOAYKOB; C KasiabIM TOAGUKOM BBITEKAET ~~ MAcchl M{. pa-

KeTbl CO CKOPOCTbLIO (. Tocae NEePBOTO TOAUKA MACCA PAKEThI
yMmeHbLIaeTca 40

iy=M— 2= b, (1= L),

n
MocAe BTOPOTO TOAUKA OCTAOIJAsCA MACCA PAKETbl PaBHA
’ i 1 1\2
My=M, (1 -;)x A—5)=M(1—5)
HOCAE TPETDETrO TOAUKA —
1\8
My=M,(1— )"
a nocae k-ro —
1 k
M,=M,(1— )"

CkopocTp vy, npuoGperaeMyl0 pakeTOH II0CAE HEpPBOTO
TOAYKA, AETKO BBIYHCAHTD, HCXOAS H3 TOro, 4To OOlee KOAHYECTBO
ZABH2KEHHSA BCeX 4acTeH PaKeTbl 0 U IOCAE pa3beJUHEHHs GAUHAKOBO,
T. €. PABHO HyAlO:

M,(l——%—))(v,+—?)<c=0,

9 Mexnaaneinne HyTenIeCTBUSA. lzs



OTKyZa

‘01=-n—-1.

CKOpOCTb Uy TOCAE BTOPOIrO TOAYKA MOMKHO CHUHTATb pPaB-
Cc

ke
Ho#t 20, T. €. — , @ MoCAe K-ro TOAYKa v, == — —7’ OTKyJa

_ v(in—1)
k-———T———-

n—1

IMoactasup aTo Bbipamenue Ars k B GOPMYyAy
1 k
Mk= Ml (1 '—";‘> ’

HoAy4YaeM

1 v (n—1)

[4
M=M(1—3) ° .

n
3HakoM MHHYC NEpel NOKa3aTEAEM CTECHEHH Mbl NpeHebGperaH, Tak
KaK OH O3HaydaeT 3/eCb AHIIb HAlNpaBACHHE CKOPOCTH, HAM H3BECTHOE.
[lpeoSpasyem mocaeanee Bbipazkenue

z 2
ol oo f
NOTOMY 4TO 1 1
.._._r;.~1+—1_.
Brpaxenne: . "
(1+%)n -1

npu 6Geckoneuro 6oabmoM 7 (T. e. MPH Mepexode OT TOAUKOB K He-
NpepbIBHOMY BLITCKAHHIO ra3a) paBHO, KaK M3BECTHO, —

l?, rae e=2,718...

Toraa npeo6pasyemoe BbIpaxeHHe MOAyuaeT BHA:

v
1\¢
M,=M, ()"
OTKY [a NOAy4YaeM ypaBHCHHE PaKeThl:

M, 2
—_— e a®
Mk == .



Ykaxem Tenepp Goree CTPOrnit BLIBOA TOTO Keé OCHOREOIO ypapHe-
HUSA.

O6o03naunm Maccy paxeTbl B HEKOTOPLIi MomeHT uepes M, u
MPEAIOAOKHM, YTO A0 FOPEHHA pakera Gbina HemogBHakHA. Bceaez-
CTBHe TOpeHHS paKeTa oT6pacbiBaeT GeCKOHEWHO MaAylo uacts dM
CBoeH Macchl ¢ TIOCTOSIHHOIO CKOpocTblo C. llpu aTOM ocTaAbHas
yacTp Macchi paketni (M — dM) noaydaer mekoTopylo GecKoHeuHO
maryto npubasky ckopoctr dv. CyMMa KOAMUYECTB ABH:keHHA obeux
yacTeil pakeThl AOAXHa G6biTb, IO 3aKOHaM MeXaHuku (cM. Bbime),
Ta €, YTO H A0 TOPEHHA, T. €. AOAKHA PABHATDLCA HYAIO:

cdM + (M —dM) dv=0

MAM, TI0O PACKPBITHH CKOOGOK,
cdM + Mdv — dMdv =0.

Or6pocus uren dMdv, kak 6ecKoHEYHO MaAyl0 BTOPOro NOPAAKA
(npouspesenue aByX 6GeCKOHEYHO MaAbIX BEAHUHH), HMEEM ypaBHe-
Hue:

cdM 4+ Mdv =0,
KCTOpOE NPLACTAaBASEM B BHAE
do__av
c M’

Hurerpupys ato audepenunarbHoe ypaBHeHHe, MOAYHacM:
v Ml
¢ =lgM,—lgM, =g i

AAR

ala

@

Sk

Mer npuwian k ypaBHeHHIO paKeTH, HAM KO «BTOPOH TeopeMe
[Inoaxosckoro», koTopylo on Qopmyanpyer Tak:

«B cpeae 6e3 Tammectn okoHuareabHas ckopoctb (V) pakeTh He
3aBHCHT OT CHAbI H NOPSiAKa B3pPbIBAHHA, a TOADKO OT KOAMYeCTBa
B3pbIBYaTOro MatTepuara (N0 OTHOLIEHHMIO K Macce PaKeTbl) H OT
YCTPOUCTBA B3PBIBHOH Tpy6bix.

Ilpn Bcex 3THX BBIYMCACHHAX He YUHTBIBAAOCH 3eMHOC MPHTSAE-
HHE, BAMSHHe KOTOPOro MbI Ceifuac BKPATI[e PacCMOTPHM.

b) ,leuolceuue pakembt 8 YCA08UsX maIHCECMU:
Ycxkopenne a, npuobpetacMoe pakeToli NP OTBECHOM IOABEME

9% & 1]



¢ 3eMAH, PaBHO OUEBMAMO, PASHOCTH MEXAY COOCTBEHMBIM YyCKOpe-
HHEM PAKETbl /) H YCKOPEHHEM 3¢MHOH THKECTH ¢!

e=p—4g.
Tak xax npuobperaemMas npH 9TOM PAKETOH OKOHYATEAbHAs CKOPOCTh

v
v, == af, TO NPOJOAKUTEABHOCTb TOPEHHS paBHA ;‘ y T. €.

YL
P—8

=

Mz storo pamencrsa M u3 CQOTHOmEHHA v ==p{ Mbl BLIBOAHM,
YTO NpPH OAMHAKOBOH IPOAOAKHTEAbHOCTH ropenus (f==t,):

y:::pt.—:p-v—lz_—yl.—ﬁ__,

P—g P—g
OTKyA&
v=v.- =y (1 - £>'
P P
3nauur

P

T. e.: oxonuateAbHasm CKOPOCTb PAKETBI B CPEAE TAMECTH MEHbIIE
4eM B cpele Ges TkKECTH Ha TaKylo Xe JOAIO, Kakylo yckopexne (g)
TAKECTH COCTABAAET OT COGCTBeHHOro yckoperus (p) paxersr.

Janrce, 3mas uz npeabiaymgerc, 4To B cpeje 6e3 TsxecTH

M
= o—l—
v==cln e

II0AY4YaeM, 4TO OKOHYATEAbHAs CKOPOCTD ¥; PaKeTbl B CPEAC TAXKECTH

P Mi
b= (1= %) el @
HAH
v 1_5‘
o w ) )

Mopmyara (5) nosBoasier BBIYMCASTH OKOHYATEABHYIO CKOPOCTD,
npHoBpeTaeMyl0 PaKeToli B NMOAe TATOTEHHs, €CAH H3BECTHO OTHO-
M

i o o

WeHHe 7~ MAace 3apSKEHHOH H HE3APSKEHHOH DAKeThl M ee co6-
k

CTBEHHOE YCKOpEHHe P. OTO NOCAEAHee, Mbl 3HaeM, He JAOANHO npe-
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BblmaTh 4-KPATHOTO YCKOPEHHA 3EMHON TSAKECTH, YTOOH! GbiTh Ges-
BPEAHDbIM AAst 4eAOBeueckoro opranusma. [lpn p=—=4g umeen

3
v —_
° (Ml )‘.
el =\ —
Mk
(DopMy)\bI 3TH H€ NPUHHUMAIOT, KOHCYHO, B PaCUYET COMPOTHBACHHA
BO3JAyXxa.

[Toresnoe peificTeue cBo6Goanoit pakeTh u pa-
KeTHOro 3KHMNa:ixa.

IToacuuraem, kakyro A0AI0 3HEPrHH MOTPe6GAAEMOro roplouero pa-
KeTa MEPEeBOAHT B IIOAE3HYIO MeXaHHYecKywo pabory.

O6o3naunm, Kak npemxae, Maccy cBOGOAHOH paKeTh! A0 B3PbIBa-
Hia uepes M, mocae B3pbiBanus — ucpes M,; Macca uspacxogoBaH-

HOTO TOpIoYero BbIpasuTcsa Toraa uepes M, — M, ckopocTb BhiTexa-

HHs rasa ¢. MuBas cura BbITexalOWmuX rasoB, T. €. KMHETHYECKas
BHEPrusl paBHa

1
(M —M)c?
5 (M, ) €2,
Kuneruueckan e oHeprusa paxerbl IIpH CKOPOCTH ¥ pasHa
1
Z 2
7 M, .

OrtHomenne BTOPOt BEAMUHHB! K TIEPBOH M €CTb KO3(p(PHUMEHT k mo-
AE3HOT0 ACHCTBUA CBOGOAHOH paKeThl:

1 1 M 2
k=’2* Mk‘vat'f (M—'Mk)02='MT_—_—I;W; . ch
HAH
(¥)
kmﬁl_"__.,. (6)
7!
Hs gopmyam (2) umeem, uro
M, 3
s —1=e‘—1,

@)




v
Orno aocturaer HauGorvmedi seAmununi npy —— ==1,6 u papwo
toraa 65Y%.
v
Ecan — mueseanxo, moxno gpopmyry (7) ynpoctuts, ncxoas us
TOro, 9TO

% 1 3
FotPhed

o

v 1 & ¢, 1
ctza vty

Toraa

. ®)

B cpeae Tamectn Borpaxenue aaa k caoxkiee; AAS CAyuas BEDTH-
KaAbHOTO NOABEMA €r0 HETPYAHO BbIBECTH, NoACTaBHB B Qopmyry (6)

i
COOTBETCTBYIOIIEE 3HauEHHE 77~ M3 (POPMYADI (5).
A

Unaue BoipasuTcs KoSp@PMUHEHT K IOAE3HOTO XeHCTBHA paKeT-
HOTO akunaza (Boofure — HecBOGOAHOW paxeTbl), rAe CYIIECTBEHHYIO
POAb HTPAIOT TaKHe MIOMEXH ABHIKEHUIO, KaK TPeHHe H CONPOTHBACHHE
Bo3ayxa. PaccMoTpum cAydyait paBHOME D HOT O ABHXKEHHs aBTO-
paKeTshl, T. €. CAyyail, xoraa paboTa paxer paBHa paGoTe CONPOTHBAE-
Huit. Tak Kak HaTHCK CHABI paBeH KOAHYECTBY ABHeHMS, TO, 06o-
BHauas 4gepes [ CHAY, Bbr6pacbiBAIOUIYIO NPOAYKTbI B3pbiBa (oHa
paBHa CuAe, yBAeKaloule# aBTOMOGHAb), a ueped | — IPOJOANH-
TEADHOCTb ABHIKEHHSA, MMeeM

ft=(M,— M,)c,

rxe Ml — Macca ABTOMOOMAA AO B3pbIBaHHUA, Mk -~ €ro Macca

TI0CAe B3PHIBAHMA; C-— CKOPOCTb BbITeKaHHs rasa. Jlas yzo6crma
obosuauum M;— M, 1. e. 3anac ropiouero, uyepes Q.
Torawm

[Toresras mre paGora asTOMOGMAN paBHa:
fsz%f~vt=ch,

TAK XaK NyTb § === vi, rAe v — CKOPOCTb ABTOMOGHAS.
OHeprus, 3aTpaucHHas NPH 3TOM, COCTABAAETCA M3 ABYX wacTeil:
1) u3 Toii, KOTOpas 6blAa M3PACXOZOBAHA HA NMPHBEAEHHE TOPIOYErO

B PABHOMEPHOE ABM:KCIIHE CO CKOPOCTDIO V; dTa HACTb paBHA o Quva;
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2) us Toil, XOTOpas pacxofyercsa Ha cOOGlIEHHe UACTHIAM OT6pach:
1

BaeMbIX ra30B CKOPOCTH C; HaCTb BTAa == 7 Qc*. Bca sarpauennas

SHEPTHA paBHa

7 Q41 Qe

Orcioza HcKkOMOE MoAe3sHOe ZeliCTBHe
/]
2 Y
[

k== Qcv

Lo ton 149 ©)

7 W70 143

Ono aocturaer nauGoabuieil BEAHUHHB TPH ¥ ==C, T. e. KOrAa asTO-

MOGHAD ABHMIKETCS €O CKOPOCTbIO BDITEKAHHA IPOAYKTOB B3PbIBA,
Ilo sToii gopmyre Aerko BLIYMCAHTD NMOAE3HOE AeHCTBHE paker-

Horo aBToMo6uAs; HanpuMep ara ¢ = 2000 u B cex., u v =200 «n

B yac == 55 M B cek.:

k=5,5%.

Yro6n1 comepunyath B SKOHOMHYHOCTH C OGbIKHOBEHHDIM aBTOMO-
6uAreM, moAresHoe gaeiictBue koToporo oxoro 20%, asropakera
ZoAxcHa o6razaTh ckopocTbio He Hmxe 760 xkm B wac. Ho mozo6uan
CKOPOCTb JIAsl KOAECHOTO DKHIAXKa HEAOMYyCrHMa, TaK KaK CONMPsKeHa
C OacHOCTbIO paspbiBa HaHZased Korec LEHTPOGEMHBIM 3(P(HEKTOM.

4%« Hauanuuan CHOpPOCTDL
M NPOAOMHUTENBHOCTbL NEPEneTon.

HasanbHan CHOpPOCTL.

UnraTeAn moxeAaloT, BEPOATHO, Y3HATb, KAK BRIYHCASETCS CKO-
POCTDb, € KOTOPOH TEAO AOANHO NOKHHYTb IAaHETY, 4TO6bI Npeoso-
AeTb CHAY €€ NPHTAXKEHMA. DbluncAeHHe OCHOBaHO Ha 3aKOHE COXpa-
HeHHst DHEPTHM, |eA0 JAOAKHO NMOAYYHMTb HPH B3AeTe 3anac KUHETH-
yecKoll DHCPrHM, PAaBHbIH TOH paboTe, KOTOPYIO €MY IPEACTOUT CO-
pepmutb. Ecau Macca Tera m, a HCKOMas CKOPOCTb ¥, TO KHHETHYe-
cKas aHeprua («KHBasA CHAa») TeAa B MOMEHT B3AETa

mo?

2
Pabora e, COBepIIAEMAsA TECAOM INPH ICPECMENICHNN C MOBEPXHOCIH



IIAQHETBI B 6ecKoHe4HOCTh (MPH OTCYTCTEMM ADYrHMX LECHTPOB NMPUTA-
MEHHA), paBHa: — KaK yCTaHaBAMBaeT HeBecHast MeXaHMKa,
kmM
TR’
rae M — macca naauernt, B ~— ee pasuyc, a k -—Tax HasbiBasMmas

nocTosnHas TAroTeHusa. = AGCOAIOTHYIO EeAHYHHY 8TOR paboTbi npu-
PaBHHEAEM 3anacy KHHETHYECKOH BHEPIHA:

kVm _ mv?

——— S eem

R 2

OTKyZa

o= 2KM

R
,Z{aAce, Mbl 3HaEM, YTO ECC TE€AA HA IIOBEPXHOCTH ITAAHETDI, T. €, CHAAQ,
€ KaKOi0 TIAAHE€TAa €ro TPHUTATHBACT, PABEH, MO 3aKOHY TATOTCHHA:

Mkm
R¥’

ecAn macca Teaa m. MexaHnka gact Ham TaKxe u APYroe BbIDAKCHHUE
AA" BeCa — IIPDOHM3BEJEHHE MacCihl Ha YCKOPIHHe. mda.
3uauur

__ kmM
ma = g
OTKyJaa M
N
'E' = GR
H CAEJO0BATEAbHO QOPMYAa
o 2kM
o=
R
MPUHUMAET BHA:
v? = 2aR,
OTKYyJA2
v=V2R| .. .......(0
[Toacranras Bmecto ¢ — YCKOPEHHE TAMKECTH HA TIAAHETE, & BMECTO

R — paauyc, moayuaeM BeAHUMHY CKOPOCTH, C KaKOlO TEAO Ha-
Bcerga mokuzgaer naamety. Hanpumep, aras Ayuot a =1,62 u, R =
=1 740000 . [lostomy uckomas ci'opocTp

v=V2X1,62X174,000=2,38 xu B cek.

Ha TOM (€ MOMKHO OCHOBATb BbIYHCAECHHE HAUYAAbHOH CXOPOCTH

®* Cwm. npuroxenre 1-c
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AZpa HAKH PaKeThl, KOTOpDbIE, NIOKHHYB 3eMAIO, ZOAKHDI AOAETETb AO
TOUKHM PAaBHOTO NPHTKeHus Mexay 3emae u Aynoit. Macca Beman
B B1 pas 6oabme macc! AyHbl, a Tak Kak CHAA MPHTAXKSHUS YMEHb-
IaeTcs TPONOPUHOHAABHO KBajAPaTy YAaAeHHs, TO TPHTS:KEHHS
3eman u AyHbl ypaenuBaloTca Ha paccTOAHHH oT 3eMAM, B 9 pas
Goabmem, ueM oT Ayupr (Torza mpuraxenne 3eman ocrabeer
B9 X9, 1. e 881 pas 6oabme, uem nputskenve Ayuor). 3naunr,
Touka paBHoro npuramenuss Arexut B 0,9 paccroanus mexay
Bemnelt 1 Aynoii; nocaeanee pasno 60,3 paauyca B semuoro wapa,
TaK 4TO sAPO AOAXKHO mpoAreTeTb paccrosuue D =09 X 60,3 R=
== 54,3 R. O603HayuB HCKOMYIO CKOPOCTb, € KaKOI TEAO AOAMKHO
NMOKKHHYTb 3EMAIO, Uepes U, UMEEM JIAS KMHETHYECKOH BHEPrHH TeAa
B MOMEHT BblAETa ln-;—, rae m — Macca TeAa. [Ipomspezennas xe
3THM TeAoM pa6oTa, 1o 3akoHaM HeGecHOH MeXaHHKM, paBHa IOTe-
PIAHHON INOTEHUHAABHOH BHEPTHH, T. €. PASHOCTH IOTEHUHAADHOH
sneprun By u I B xoHeuHol M HauwaAbHOH TOUKAX NMyTH.

TMoaTomy

2
T%=E1~E.

3zecp E, eCTb NOTCHUMAABHAA BHEPIUA TEAA B KOHEUHON TOUKE NYTH
vo oTtHoweHuto x 3emae u k Ayne. [lepsas wacTp morenunaabHoH

PHEPTHH paBHa:
kmM

——— ey

D

rage k —mocrosunan Tsarotenna; M — macca 3eMam, m -—— Macca
6poureHsoro Teaa, ) — paccTosHHe TéAa OT UeHTPa 3eMAH B KOHeu-
HOHM TOYKe NyTH,

Bropas aors papHa moTeHumaibnoii sHeprau (7o OTHOWEHHIO

k Ayne):
kmMI
1

rae % u = uMeioT mpexnue 3nauenus, M, — macca Ayunt, d — pac-
CTOSIHME TeAa OT UEHTPa JyHbl B KOHEUHOH TOYKe MYTH.

Beanuuna E ecTb noTenuuanbHas aneprus veaa (B TOYKe 3eMHOM
MOBEPXHOCTH) N0 OTHOINEHHIO K 3eMae n Ayne.
Ona paBna

rae B paanyc 3eman, L — paccTosHMe OT MOBEPXHOCTH 3eMAH A0
yentoa Aynb,, a &k, m, M u M, ymeloT nmpexune 3HaYECHHS.
Hrak,

e = EET)
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HAH
+ kM, kM kM,

—=
IMoacTasum:
M,=0,012 M, D=543 R,
L=259,3 R, d=R.
Himeen:
’i! + k-0,012M kM k-0,012M
593 ~ 543R° ~ 6R '
YAH
of kM
5 =0,98- 7= 0,98¢gR.
Orxyaa
v="11,96gR.
HasecTHo, 9TO
g=98 u
R=6370 xm

BomoAuns BhuMCAeHHMS, MOAYHaEM HCKOMYIO CKOPOCTb
v=1107 000 cm= 11,07 xnm.

Yxaszauubim cnoco6oM MOXKHO BBHIYHCAHTbD CKOPOCTb M B APYTMX
noaobubrx cayuasx., Hanpumep, ars ompeaeAremus ckopocTH pakeTsl
psAeTaromeil ¢ Aynnl no Hanpasaenuio x 3emae, HMeeM ypaBHCHHE:

ﬂuz kMm + kM, ﬁ ka __ kM m
2 - SR "" '

BACCb npeAnOAaraeTcs, KOHEYHO, YTO paKeTa JONKHA AOCTHYD AHIIB
TOYKH PABHOIO MPHUTANCHHS, OTKYZAa HAa4YHETCA NaAcHHE ha BCM}\IO.

3uan, uro macca M, Ayun = —g{- , rae M — macca 3eman, umeem
(mocAe cokpamenua Ha m):
u kM kM gR
54R+486R‘“We—22_12 +486"”6'6—72"

O'rky.aa v=2,27 kM, — Ha COTHIO METPOB MeHblI€, YeM CKOPOCTD,
BbIYHCACHHAS Bbllle 6e3 TIPHHATHA B pacyel NPHUTSKEHASA JeMAH.
C Takoil e CKOPOCTbIO AOAZKHO YZAPUTLCA O AYHHYIO MOYBY TEAO,
najaomee Ha AyHy H3 TOUKH PABHOrO MPHTSKEHHS, HMesd JeMAIO
nosazu cebs.

Tak npousBoaMTCH pacueT HaYaAbHOH CKOPOCTH ZAS apTHAAC-
puiickoro CcHapsja, CKOPOCTH HMeIOUIEd MaKCHMaAbHOe 3Haue-
HHe Ha 3eMHOH noBepXxHOCTH. B cAydae pakeTbr ckopocTb Ha ypoBHe



SeMRONH IOBCPXHOCTH PAaBHA HYAIO M TIOCTCHNEHHO PACTET 1O Mepe
B3ACTa paKeThl, NMOKa He mNpekpaTHTca ropenne sapsiza. Caezosa-
TEAbHO, MAaKCHMAAbHYIO CBOIO CKOPOCTb paKeTa ﬂpﬂ06pCTa€T Ha He-
KOTOPOH BbICOTE HaJ 3eMAell, rae HaNpsizKeHHE TSMECTH €CTECTBEHHO
MeHblIe, YeM Ha ypoBHe Mops. IlosTomMy MakcmmMaAs>Has CKOPOCTD,
YHOCAIAas PaKeTy B MEXKIAAHETHbII NOAET, MEHbIlUE, YeM AAs Myley-
HOTO cHapsAza. BolumcAuM ee, caeAaB IPeANOCHIAKY, YTO PAKeTa AETHT
C YCKOpEHHEM, PaBHBIM YTPOEHHOMY YCKOPEHHIO 3EMHOH TSAMECTH.
O603naunM BbICOTY, Ha KOTOPOH pakeTa NPHOOGPETAET MAaKCH-
MaAbHYIO CKOpOCTb ¥, depes Xx. Vsmectno, uro v’ ==2.3g.x = bgx.
[Morenunarbnas oHEPrus eAMHHUbI MaccChl PAKEThl HAa YPOBHE T
paBHa, COTAACHO MPEADbIAYUIEMY:
g
R+x
INoTenumarbnast sHeprus TOM »Ke €AMHHLbBI MaccCbt Ha BbICOTE
54,3 R (B Touxe PaBHOro NPHTAKEHHS) BbIPAMAETCs CyMMOH

R 0,16¢ - (0,27R)?
AR 21 OITRE — 0,0204gR.

[Toreps norenumarbHoll dHEpruu MPH NepeMeIIEHHH PAKETDI C YPOBHA
z ua yposenp 54,3 I cocraBasieT
gR?

Fo5— 0.0204¢R

H JAOAXHA, Mbl 3HaeM, PABHATHLCA KHHETHYECKOH 9HepPrun €ANHNPb

1
Macchl pakerrl, T. e. & ', uAn 3 gz. Vimeem ypasnenne

R2
75—-!—3- —0,0204gR = 3gx,
orxyza x==0,2615, R=0,2616.6370=1666 xuromeTpos.
Tenepn us ypaenenns v’ =6 gz, naxoanm v =9750 merpos.
Hrax pakera, oTBecno manpasasiomascs x AyHe, gocTuraer Ham~
6orbuweit cBoeit ckopoctn — 934 kM — zarexo 3a mpeseramu zem-
#oit atmocepnl. Hucro cexyna f, B Teuenme koTopoil Hakomasercs
aTa CKOPOCTDb, onpeaerserca u3 ypaenenus 9750 =3.9,8 ¢, orkyza
t==321 cex. MoxHo BbIYHCAHTD, YTO noA AeHCTBHEM 3eMHOM Ts-
:ecTH paketa notepser 321 X 7,76 = 2490 m csoeit cexynzuoi
ckopoctu (7,76 — cpeansns BeAMUMHA YCKOPEHHS TSAECTH Ha NpO-
raxennn 1666 km ot semuoit nosepxmocru). B o6uem urore sanac
BHEPrHH, KaKHM HaZo CHaGAMTb paKeTy JAASl OTBECHOTO MOAETA Ha
Ayny, aorxen oreeuatnp ckopoctn 9750 4+ 2490=12240 u B cex.
CxoaubiMm 06pasoM MOMKHO YCTaHOBHTb, YTO IIPH OTBECHOM
noabeme pakeTnl ¢ AyHbl oHa npHoGpeTaeT MaKCHMAaAbHYIO CKOPOCTD
(2300 ax/cex.) na Bobicore 90 km, mocae 76 cexyns moavema. U



06paTHO: MaAas OT TOUKH PABHOTO TIPHTAKEHHSA Ha AYHHYIO NOBEpX:-
HOCTDb, paKeTa ZOAXKHA HauyaTb 3aMEAAEHHe ToAeTa Ha BbicoTe 90 xm,
uto6nl npu yckopenuu (oTpuuarTeabHoM) 39 cBecTHM  CBOIO
2300-meTpoByI0 CKOPOCTH K HYAIO.

Bobruncans ckopocTb, € Kakolo TEAO AOAKHO NOKHHYTb -SSMAK
AAA YAAACHUA B OECKOHEYHOCTb, Mbl IIPHHHMAAH, YTO -SeMAA —
€AMHCTBEHHDbIH LEHTP, NPHTSKEHHEe KOTOPOTO TEAO AOAXKHO IIPH BTOM
npeogoretb. Ha camom e asene mpuxoaurtcs cumTaThes Takike M

¢ nputaxenuem Coanna.

Yro6pt yuecTp »TO 06-

CTOATEABCTEO, ycTaHo-

BUM  CHayaAad 3aBHCH-

MOCTb MeXJY CKOPOCTBIO

a B Tera Ha opbute M APY-
THMH BeAMYHHAMH.

Ilo mBTOpOMYy 3aKOHY

Kenaepa, nromazu, omu-

CblBaeMble PAAMYCOM-BEK-

Pue. 52. K pacuery ckopoctu otaera. ~ TOPOM B paBHble Bpeme-

Ha, paBHbL. Ilyctp Tenro

(naanera) azeuxerca Bokpyr CoAHLAa 5O 3AAMICY € TOAYOCAMH

2 u b; nepuos obpamienns T ceKyHA, CEKYHAHAA CKOPOCTD 1,

PAAHYC-BEKTOP — 7'} TOTAA HMeEM PABEHCTBO

or T ab

O =22

2 T’
TA€ AeBasi 4acTb eCTb BbipameHde (NPUGAHMEHHOS) AASA MAOIIAAH,
ONHCHIBAEMO PaZNyCOM-BEKTOPOM B OZHY CeKyHAY, a %ab — nro-
paﬂ,ﬂyc*BeKT‘Op — 1"y TOrJa HMeeM PaBEHCTBO

2 ab
=" (11)

[Tyctb Tenepp Tero (3Besgorer, maameTa), ABMKYUIESCA BOKPYT
Cornua no xpyroeoit op6uTe paguyca 7, JOAXKHO mepeifTi B Touxe A
CBOCro MYTH HA DAAMITHYECKYI0 0p6uTy c moAyocamu a u b. Omnpe-
A€AHM, KaKoe JAS STOrO HeOOGXOZHMO HEMEHEHHS CKOPOCTH.

Hs rpervero sakona Kenrepa creayer, uto orTnomenue xsaapata
nepuoza o6paimIeHMs NAAHETHI K Ky6y €¢ CpeaHEro paccTOSTHHS OT
Coanua (uan 6oapmioll MOAYyOCH) €CTh BEAHUHMHA IIOCTOSHHASA; AAS
TIAGHET COAHEUHON CHCTEMBbI 9Ta TOCTOSHHAA paBHa (B e/AMHMIAX CH-
CTeMBl CM-2-CCK.)

2
S =3-107%,
OTKyZa

T=1V13-10-%8=547-10-18) 3,
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O'rclop,a HMECM CKOPOCTDH ’Uk KPYyroBoro ABHAE¢HHS OXOAO Co.uiga na
PACCTOAHHH 7.
2w r 1,15.108
'Uk = ‘T— = —_Vf— . (12)

O6pamasnch Kk sAAHNTHUYECKOH opbuTe, umeem (uept. 52) mnpemae
BCero

b=Va*—ct=V(a—c)(latc)=VrQRa—r).
M3 gopmyast (11) Mbr 3Haem, 4TO CKOPOCTb ¥ , ABMMSEHHA 1O
SAAMNTHYECKOH op6uTe B Touxe A

o 2mab_ 2xa b _ L5108 b _
T T T T r T YV r
,15.10 7 (2a —7) ,15. 101 e
L1508 Vr@a—r) _ 1,15-10 9. (@13)
Va r Vr a
Tak kax ckopocTp v, aBmxenus no xpyrosoit opbute (12)

1,15. 108
v, == ik

10 n3 conocrasasnua dpopmyr (13) u (12) nmeem

v,:vk]/2--;—. (14)

[lo aToft GopMyre M BbIYHCASETCA CKOPOCTb, KaKylo HSOOXOAHMO
COOGIIUTD 3BE3J0AETY, YTOObI € KPYrOBOH OpPOHTHI OH HEpelleA Ha
SAAHITHYECKYIO MAH YAAAHACH B GeCKOHEUHOCTb. B mocAesneM cAy-
yae noAaracM GOABIIYIO MOAYOCh @ DAAHUCA PABHON GeCKROHSHHOCTH.

Hmeem:
vw=vkl/2—~é = v,.‘Vf,

T. €. ZAA YAAACHHS 3BE3J0AETAa ¢ KPYroBOH OpOHUTHI B GECKOHEUHOCTD

Heo6X0AHMO, uTOGbI KPyroBast CKOPOCTb €ro yeeArunaach 8 V 2 pas.
Tax ars yaarenus c¢ semmoit op6utnt (coors. ckopocts 29,6 m
B CeK.) B GECKOHEYHOCTDb, HY»KHa CKOPOCTDb

v,=29,612=1418,

T. e. npupamenne ckopoctu 41,8 — 29,6 =12,2 ku B cek.

enepb Mbl MOXEM BBIYHCAMTbD CKODPOCTb, KaKas AOAXKHA O6bITb
co06liIeHa 3BE3J0AETY JAA TNPEOAOAEHHS TNPHTAMEHHA JeMAH H
CoAHUa W, CAEJOBATEADHO, AAS CBOGOJHOrO YARACHHA € 3eMAH
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B 6GecKOHEYHOCTb. TOGBI MPEOZOAETD 3EMHOE NPHTSMEHHE, HYXKHA
Hawyaibnas cxopoctb 11,2 xm B cex., T. ¢. pabora (:kuBas cura) AAd
KazAO0ro K Beca 3Be3J0AETa
112002
2g

Kt M

Yro6br mpeozoreTh COAHEUHOE NPHUTSAEHME, HyxkHa paboTa

(v=12200 » B cex.)

O6mas paGoTa AAA IPEOAOAEHHS COBOKYIHOIO MPUTSKEHHS

3eman 1 Coanna pasxa
112002 4 122002

2g

Hckxomasa ckopocTs  moayuaerca us ypaBHeHHs
x2 112002 +- 122002

%% 2%

’

OTKyaa

x==71112002 - 122002 =16 600 B cek.
Boruncanm Tenepp HavarbHble CKOPOCTH, Heo6XxoauMbIe AAS JO-
cTixenusa naaneT — Mapca u Benepn. Jas Mapca

. . 108
— 1010 LB 159, 105

[Toatomy u3 popmyanr (14) nmeem

v=29 6V2 155;(9) 32,6 xm B cek.,

T. €. HyxHa AoGaBounas ckopoctb 32,6 — 29,6 =3 kn.
Hckomas cxopocTb AAs mpeolOAeHMA COBOKYIIHOrO MPUTAMEHH
Beman u CorHna BbluMCASETCH, Kak cefuac 6bIAO TOKA3aHO:

—Vll ,224-32=11,6 xx B cex.

Takum xe ob6pasom ompeseArsieM, uTo AAS AOCTHaKeHHS Bemepbr
HY2$Ha HayaAbHAsd CKOPOCTb, HE MEH>IIAs

== VIT,Q?——FZ§= 11,4 xa B cek.
HPOAOHMHTEHbHOGTb nepenerTon.

[lepeaer wa Benepy. Ilpozormuteapnocre atoro nepe-
ACTa, UPH YCAOBHH MMHMMAADHOH 3aTPaTbl IOPIOYEro, ONPEeACAHTCH,
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ecAn GyaeT H3BecTeH mepHoA ofpamenus BooBpamaeMoit mAameTH: Mo
saruncy TV (puc. 53). Ecan S — Coarnue, To ST 150.10° xn,

SV =108 - 10° xm; cpeanee paccrosnue BooGpazkaeMoil mAaHeTHI

or Coamga= 3 (150 +108) X 10°=129 X 10° xm. Ilo

TpeTbeMy 3aKony Kenaepa,
x (125109 215 .o
2252 (1081008 — 126 — —h
rie & — TIPOAOMKHTEABHOCTb obpamieHHs BoobpaxkaeMOH MAaHETH,
a 225 cyTOK — NPOAOAKHTEABHOCTb ObpanienHs Benepsr.

2251'1,7 =293 aus.
3uauuT, norer B oaun komew saitmer 147 cyTox.

[Tepeaer na Mapc. Bpema neperera onpegersierca us npo-
NOPIHH:

1 3
’ [-2—(228+150)] 1o 615

36525 1508 = 1508 = 338 — &

Orkyaa
y =519 cyrox.

3uauur, neperer B oauH koey npogautca 259 cytox.

5- BHesemuana cTaHLUuA.

JAra oTHocAmMXCH cCloZa pacueToB BOCHOAb3yemcst pHC, D2,
Kpyr paauyca » mycrto msobpaxaer seMHoif Wap, a SAAHIC — TOT
NyTb, 7O KOTOPOMY 3BC3AOAET
n3 toukn A 3eMHOI MOBEPXHOCTH
(sxBaTopa) aoreTaer Ao Kpyro-

BOM OPOUTB! HCKYCCTBEHHOTO CIIYT«
HHKa. vV

Ilpe:xne Bcero BBIUMCAMM, Ka-
KOB JOAXKeH ObITb paguyc Kpy-
ropoii op6utbl (me wu3z0O6paxeH-
HOil Ha wuepTexe) STOro CHYT-
HHKa, duTob6Bl BpeMs ero obpa-
INeHUS PaBHIAOCH 3SEMHBIM CYT-
kam. [lpumennm 3-fi sakon Ken-
Aepa, 3Hag, uto JAyHa 06x0auT
Bemaro B 27,3 cytok Ha paccros-
v 60,3 semubix paznycoB or Pme. 53. Mapmpyr nepeaerac 3em-
yeHTpa 3eMAH; au (T) na Benepy (V).

27,31 60,38
T e

T
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OTRyA4: o
360,35 60,3

Hrax, BHeseMHaa cTaHUMA JAOAKHA HAXOAUTbCA B PACCTOSHUH
6,66 semHDIX pagHycOB OT UEHTPa -3eMAH, uTobbr TIEpHOA ob6palleHHs
paBHaAAcA 24 uacam.

CkopocTb, KOTOPYIO HYHHO <OOBWLUTD Ha JeMAE 3BE3JOAETY,
4TO6bI OH AOCTHI OPOHTHI TAKOTO HCKYCCTEEHHONO CHyTiHHKa, €CTb
ckopocth B Touke A saamnca uepr. 52. Borumcasem ee mo ¢op-

myae (14):
v, = kaZ——g—’—;g’—=vk X 1,32,

3zecy v, — CKOPOCTb CBOBGOAHOIO KPYroBoro o6palieHus HeBGeCHOro

TeéAa OKOAO UEHTpa SCMJ\H Ha pPACCTOAHHH OJAHOIO 3E€MHOIO pa-
auyca, 1. e. 7,92 km B cex. CaczoBaTeAbHO, HCKOMasg CKOPOCTb ¥,

OTACTA

v, =792 X 1,32 =105 xn. "

C xaxoit CKOPOCTbIO 3Be370AET AOCTHTHET OPGHTBI HMCKYCCTBEM~
woro cnyTuuka? JlpyruMi cAoBamu: KakoBa CKOPCSTh B TOuke B
aAAuIca, ipoTuBOAexkaigeit Touke 4? Haxoaum ee, moabsyscs BT o-
pbrm 3akonoM Kenaepa; Tak kak MAOIJazH, OMMCHIBAEMbE DAZHY-
CAMH-BEKTOPaMH B OZHY CEKYHAY, PaBHbI, TO

10,5 X r==x X 6,66 v,
OTKy a8
10,5
6,66
CpaBHHM ee €O CKOPOCTDIO JBHMKEHHS BHE3eMHON CTaHUHH IO

CBOeil Kpyrosoi# opbuTe; NOCAEAHAS CKOPOCTb, oueBHAHO, B 0,66 pas
60AblUe CKOPOCTH ABHMKenHs Touek 3emuoro sksatopa (0,465 xm):

0,465 X 6,66 =3,1 xm.

3HauuT, 3BE3Z0A$TY TOHAZOOGHUTCA elle AOTOAHHTEAbHAS CKOPOCTb
B 31—1,6=15 kM B cex., uT06bl NPHCTaTb K BHE3EMHOH
CTaHIUHU,

Janee, ckopocTb, ¢ Kakolo 3BE3J0AET AOAXKEH NOKHHYTb BHE3SM-
HYIO CTaHUHIO AAS JOCTH2SeHMsA, Hanpumep, op6butbi AyHbl, Bbl-
uucaum no gopmyare (14), BoobpasuB COOTBETCTBYIOIIMH BAAMIIC,

= 1,6 xm.

X o=

¢ CTpOl‘O roeopsi, HEMHOI'G MEHbIE, €CAH BOCNOAB3OBATHCA CYTOUHBIM ABU~
{MCHHEM TOQUYER SKBATOpA.
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OXBATBIBAIOWUI OPOUTY CTaHUHKM H KacalolMACH HM3HYTPH opPOHTHI
Aynbi: R
6,66 vy ST
v, = UL.]/2 _-F,S- =, V1,8= 1,34 X Ve
Tax xax cxopoctp cranuun (v*) pasna 3,1 km, To mckomas cxo-

pocrp==1,34 X 3,1 =4,1 xn.
DT0 BCEro Ha TPUCTA METPOB MeHblIe TOH CKOPOCTI, KaKas HYXKHA
34€Ch AAS TIOAHOTO OCBOGOKAEHHA OT 3EMHOTO NMPUTSMEHHA

BIX V2 =44 xn).

EcAn npuHATb BO BHHMaHHe, 4TO caMa CTAHUHA-CIYTHUK 0BAa-
A48T CKOPOCTDIO B TOM 2K€ HalPaBAEHHH, TO AAS Aociuxusenns Ayubt
¢ BHE3EMHOHM CTAHIIMH TNMOHAJOGUTCA AMLIL ZOTNOAHHTEALHASI CKOPOCTD

M

3
B 4,1 —3,1=1 ku » cex. CoormercTBylOIg€Ee OTHOMICHHE 37, Macc
k

BAPAKEHHOM I HE3APMKEHHON PaxeT, NPH CKOPOCTH  RbITEKaHM:
raza — 4000 u, pasuo
o 1000
1 F000 0,25 .
m=e  mue’® m .
i 1,28

1
Macca roproYero A0AXMHA CQCTAaBAATbL Meliet Y MACCD! PARCTDL

nocae BapbrBaHMA. Jlame eCAM Mbl seAaeM, UTOObI 3BE3JOAET MOT
BO3BPATHTDCA HA BHE3EMHYIO CTAHUMIO, T. €. UTOOLI OH COXPa-
HEA 3anac ropiouero, gocratounniii aas ropmoxsenns (0,28 cxonua-
‘TEADHOH MAcchi), Mbl JAOAKHBI CHaGAHTD €ro NEPBOHAYAALHO 3aNacoM
ropiouero, coctaBasiomuM Toabko 0,4 Beca Bceil sapsacennoi pa-
xetel. Orcloza oueBHAHA orpoMHAas BbIFOJa CO3ZIAHMA BHeAEMHON
CTAHHIWH R CMBICA€ OGAEIYEHMS OCTAADBHBIX 3aJay 3B€3JOMAABAHMA.

6. nanneuue Bny'rpu nyme-moro smpa.

HaM NPHACTCA NMOAb3CBATbCA AHWb JABYMA (OPMYyAaMH PaBHO-

YCKOPEHHOTO JABHKEHHUS, UMEHHO:
CxopocTp v B koHUe {-0it ceKyHABI paBHa al, rge « — ycKo-

pexue:
v==al.
2) Ilpocrpancrso S, npoilaennoe B TeueHue f- CexyHa, ONpeac-
AZETCS POPMYAOM:
att

S=S.

[lo stum asym dopmyram aerxo onpezerurb (pasymMeercs,
145

10 Mempasmersne nyremectens.



TOABKO IIPUGAH3MTEABHO) YCKOPEHHE sAPA, KOFAA OHO CKOAbSHAD
B KaHaAe HCmoAMHcKoi fKioan-Bepnosoit mymxu.

Hawm usBectna u3 pomana aauma nymxu — 210 m: ato u ectn
npoiigeHnniit mytp S. PomaHuct yxasbiBaeT M CKOpOCTb SZApa y BbI-
xoza u3 opyaus: 16 000 m. Zaunpie aTn mossoasioT Ham onpeze-
AHTb TIpeXJe BCETO BEAMUMHY {-— IIDOZOAMHTEADHOCTD ABHKEHHS
cHapsZa B KaHaAae opyaus (paccMaTpusas aTo ABMMeHHe Kak paBHO-
MepHoO-ycKopenkoe). B camom zeae:

= at = 16000,
N S = af2-t — 16030»: = 8000t

vpa fee 210 1
OTKyA2 8000 OKOAO M

Wrax, okaspiBaercs, 4TO AAPO CKOADIUAC BHYTPU NYWKH BOEro
40-10 z0AI0 CEKyHADL.

Moacrasus ¢ = z5 B QopMmyAy v ==at, HMecM
16600 = 7, otkyas a== 640000 .

3HayHT YCKOpekMe fAPA INPH ABHXEHHH B KaHaAe PaBHO
640 000 x B cexynay, 7. e. 8 64 000 pas Goabmie yCKOpEeHHA CHAD!
3€MHOU TSKECTH.

Kaxoi#i e ZAuzbI A0A3HA 6bITb NylKa, YTOGLI YCKOPEHHE STO
6oia0 Beero B 20 pas 6oabme yckopenus taxmectn (T. €. paBHSAOCDH
200 u)?

Iro — 3azaua, o6paTHas TOMH, KOTOPYIO Mbl TOABKO HTO PEILMAH.
Jaunvie: a==200 u; v==11000 » (npu oTcyrcTBHH conmpoTHBAE-
HHA aTMOC(epbl TaKas CKOPOCTb AOCTATOYHA).

Us gopmyant v ==at umeem: 11 000 =200 ¢, orkyza t =55 ce-
KyHAaM.

at? at-t

Hs ¢opuyrpt S= 5~ =5 NOAy4aeM, 4TO AAMHA NyLIKH

11000 X 55
2

ZOAXKHA PABHATHCA = 302500 m, T. e. KPYyrAbIM CUETOM

okoao 300 xm.

7+ HesecomocTs cBOGoOAHO NanaOWMX
TEN.
[Toromenne, uro cBoGoAHO Majawltee HMAH GpOlICHHOE BBEPX TEAO

HH4YETO HE BECHT, IIPEACTABASETCA MHOIHM HaCTOAbBKO HeOOBIYHbIM H
HEOKRAAHHDIM, UTO €TO IOTOBblI MPHHATb 3a (PH3HUeCKHH COQ H3 M
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(BbiBoa npaBzonoaoBubiit, HO AOkHBIE). YMecTHO 6Gyaer nostomy
yKa3aTb Ha HECKOADKO ONBITOB, MOI'YILHX NOATBEPAHTDb NPABHABHOCTD
BTOTO YTBEPMACHHSI.

INepBoiii onblT HOA06HOTO PoAa, HACKOADKO MHE H3BECTHO, BBIOA-
e Gbia 3HameHUTbHIM Neit6umuem. OH npuBemMBAA K yallKe Becos
ZOBOABHO AAMHHYIO, HalOAHEHHYIO BOZOH TPyOKy; Ha MOBEPXHOCTD
BOAbI TOMEIIAA METAAAMUECKHH WAPUK, MYCTOH BHYTPH H BAKPBITHIM.
YeTanaBAHBAA PaBHOBSCHe, 3aTeM OTKPDBIBAA OTBEPCIHE IIAABAIOLLErO
lapuKa, LIapHK HAaNOAHSACA BOAOK M NaAaA BHM3. Bo Bpems ABu-
MEHHA LIApHKA COOTBETCTBYIOLIAas CTOPOHAa BECOB CTAHOBHAACH AIYY,
yamka ¢ passoBeckaMu meperaruBara («Hcropus Puswxu» Pu-
epa).

Lleabtit paz onbiToB NMOZOBHOrO pPOZA 6bIA BHINOAHEM OKOAO
1892—1893 rr. ussecTubiM Quanxom npod. H. A. Awo6umosbim.
s arux OCTPOYMHBIX OMLITOB — CTPAHHBIM OGPASOM IPEAANHBIX
sabBeHuIo, ° — yKameM CACAYIONIHE:

1. MasThuk c TBepAbIM CTep:HEM, MPUBCUICHHBIH K BEPTHKAAb-
HOIl 0CKe, OTEOAHTCA B CTOPOHY H YAEPKHBAETCS B BTOM MOAOKEHHH
mruprom. Koraa zocke ¢ aTum masTHHKOM ZawoT cBoboaHo mazaTD,
BBIHYB IUTHQT, YACPMUBAIOMMUE MaSTHHK, TO NOCACAHHH OCTAETCS
B OTKAOHEHHOM IIOAOKEHHH, HE OGHAPYIKHBAS CTPEMACHHST PACKAWH-
BaTbCA.

2. K rakoii e A0CKe TIPHKPEMAAIOT CTEKAAHHYIO TPY6KY B Ha-
KAOHHOM IIOAOXKEHHM: BBePXY TPYGKM KAQAYT HA ee CKOLIEHHLIR Kpai
TAMEABIH IIApHK, YyAep:uBaeMbli mrTudToM. B MoMeHT mnazenusa
IOCKH WTHOT YAAAAIOT, HO WIAPHK OCTAETCsA BBEPXY TPYOKH, He CKa-
TbIBAACh BHYTPD ee.

3. Ha Toit e gocke ykpemAsioT MarHuT, a MOA HHM Ha MAAGUKY
KAAZYT 2KeAe3Hyl0 noAaocky (#kopp) B TakoM pacCTOAHMM, UTOGDI
Mar#uT He MOT e¢ NOoAHATb. Bo BpeMs mazeHust ZOCKH € MATrHHTOM
H AKOPEM TIOCACAHHH TIPUTATMBAETCA MAarHUTOM.

4. 3akon ApxuMeza yTpauMBaeT CBOe 3HAYEHHE TNPH NaZeHHH
cuctempt. [lpeacTaBum cefe, uTo B cocya ¢ BOZOIO TOTPYKeHa
npo6ka (cm. puc. 54). Ilpyxuna yaepxusaer ee B BOse Bompeku
IAaBACHHIO KHAKOCTH CHH3y BBEPX, TIOBHHYACb KOTOPOMy mpobka
BcnAbiAa Gbi HapepX. Bo Bpemsa magenus cocyza ¢ npo6kow aToro

* B pycckux ruurax (me cumTas oueHDb peaxoii Temepb GpPOLIIOPH CAMOTO
H. A. Awo6umoBa 1 ero xypHaAbHBIX CTaTeil) s He HalleA YNOMHHaHMA 06 BTHx
ONBITAX,  TOAbKO B HemeuxoM counmnenun . [ana «Physikalische Freihandver-
suche» BcTpevaeTcs onmucanMe HekoTOphwX K3 HuX. [loAbayloch caydaem ¢ Gaa-
FOZAPHOCTbIO OTMETHTb, 4YTO MEPBbLIM YKasaHHEM HA NPHHAAAEKHOCTD OINHCHI-
paemnix garec omnitos npod. H. A. Awo6umosy a o6asan AloGesmoctu npod.
A. B. Uunrepa.

** Ot0 sABACHHE NPHHHMAETCA B COOGPANEHHE NPH YCTPOHACTBE AAA ARMTOB M
kaereli (B maxTax) GesomacHhX NPHCNOCOGAeHHil, KOTOPHE AOAKMN ABTOMATH-
YeCKH HAYaTb ACHCTBOBATD B CAyyae paspbiBa NozbeMHoro kawata. A.
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AaBAehus cHu3y BBepx HeT (Tak Kak AABAEHHE KHAKOCTH 06ycAo-
BACHO B JaHHOM CAydae €€ BECOMOCTBIO), M TPOGKA OMYCKAETCA BHU3
(H. A. Aw6umon. «K @uauxe cucremnr, umeiomeit nepemennos zsu-
HEHHE») .

OtmeTum eme oaHO AIOGOIBITHOE sBACHHE: MHAKOCTb M3 COCVAA
» Tlajaioulell CHCTEMe, 104 AABACHHEM GOAbLIE aTMOC(EPHOrO, BbITE-
KaeT NPAMOAMHEHHOHN cTpyeil: 6e3 napaGoAMYecKoro M3rUGaHHA.

«SlBaenus Toro ke mopaaxa —mumer H. A. Awobusos B ymo-
MAHYTOH Bbille 6pOIIIOPE ~— MOTYT 6bITh HabAroZaeMbl, B M3BECTHOM
CTeMetH, He TOADKO INPH CBOGOAHOM NMAaACHHH CHCTeMbl, HO H B CH-
cTeMe, KATAWEHCH BHU3 10 HAKAOHHON IAOCKOCTH HAM KauaouleHcs.
Ounbrtol ¢ KaTAleiics NO HAKAOHHOH TAOCKOCTH
HAH KavdalogleHcsi CHCTEMOH MoryT O6buiTb mpo-
M3BEASHDI ¢ TeM OOAbIIUM YAOGCTBOM, YTO Ha-
6Al0ZaTeA> CaM MOMKET NOMECTHTbCA B  CKaTbl-
Balowedcs MAN Kauvamomedcs cacTeme (KaTHTb-
CA C TOPBI, KauyaTbC Ha KAYeAAX) H CAEAHTD
3a sBAenHeM. Her ocoboro  saTpyamchus
YCTPOMTb M CBOGOAHO NAAAIOILYI0 CHCTEMY
C NOMeIIeHHHIM B Hell HabAlogaTeaeM, 03a60-
THBUIHCL, YTOGHI Tajalolias CHCTEMa — HAaNpH-
Mep KOpP3HHA Ha TIEPEKUHYTOH ucpe3 GAOK Be-
peBXe — JOCTHraAa 3eMAH 6e3 TOAuKa, ¢ yTpa-
YEHHOIO yzke CKOPOCThION.

Bonpoc aTOT — HecMoTps Ha @AeMeHTap-
PMC. 54 Ommena 1OCTD — TOUYTH He 3aTPArMBaeTcss HH B yuel-
sakoma Apxmmesa 8 HMK2X, HH B GOABMIMHCTBE OGILEAOCTYTHDIX
najaiomeii cucreMe KHHT RO (H3HKe, YKaxeM I03TOMY HECKOAbKO
oaum us onmros mpod.  COYMHEHHH, B KOTOPbIX OH PACCMATPHBAETCH
H. A. Aw6umona). o o

: ¢ Toil MAM mmoii cropomnr (HaumHaem ¢ GoAee
061Le JOCTYMHBIX) :

B. A. Posenbepr, Tleppbie ypoxu guanxu. 1914.°*°

A. H. [epeavman, Saunmaterpnas pusuxa. 1931.

K. 3. Huoakosckuii, Tpesnt o zemae u uebe. 1895.

H. A. Mwbumos, Vs ¢usuxu cucrempr, HMEIOWeH TepeMeHHOe
asumenne. 1893,

Tepman Tan, Musuueckue ompirpl. Pycck. mepesoa B u3a. «Pu-
auka aobureas». 1911, Y. I § 48. Cura taxectu.

* B 90-x rogax XIX Beka nozo6uoe ycrpoiictso 6mao npearomeno (o,
KaxeTCA, He OCYWIECTBAAAOCH) Bo (Ppanumum B KauecTBe pasBAUEHH AAS AlOGH-
TeAeil CHABHBIX OLLYNICHHII; KaMepa C NOCETHTEASMH AOAXKHA 6biAa majath ¢ BbI-
coKoii 6amHH B 6acceiiH ¢ BOJOIO; NOrpyKasch B BOAY, KaMepa 3AMEAASET CBOE
ABM:KEHHe, OCTAHABAWBACTCA M 3aTeM BcmabiBaer, A. [T,

**CoorretcTByioan cratba B, A. Posembepra momwaa 3 cocrTaBACHHYIO
muolo «Muanuecxyio xpecromaruio» (1924 r.), sumn. |
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A. Hocnenos, O6 oTHOCMTEeAbHON NOTE¢pe Beca TeA B majaiomedt
cucteme. 1913,

Ez0 ace, Mup nepemenoii Becomoctu Tea.

Kpome Toro ¢ nirofi Toukn sperust o TOM ke TPAKTYETCST BO MHO-
FUX 'KHHTaX, NOCBALLEHHbIX O61JEMY TIPHHUHIY OTHOCHTEABHOCTH.

8. Yenes oxean na paxere.

[Npusoaumas zaree cratpa a-pa mexs. B. Llaepa 6bira mome
mWeHa B HeMelkoM HayynoM xypHaae «DDie Umschau» B HosGpe
1928 r. [Toa BuzoM oTueta KOppecnoHAeHTa TmEYaTH O MePBOM peiice
pakeTHOro camoreta M3 EBponbr B Amepuxy, cocrossmemcs 6yaTo
601 B 1938 r., aBTop pHCcyer KapTHHY GyayiIero pakeTHOTO mepeAeTa
yepes okeaH. B moaammHmxe cratha osaraasresa «B 26 mumyt
B Amepuxy. OTuer naurero cnennarbHOro xoppecucHmeHTa». — [lepe-
BOJ CACAAH C HECYIIECTBEHHBIMH COKPAIIEHMAMU,

«CrpaTtocepubrit ° TOAET mpesCTaBHTEASH TIEYaTH HAZHAYEH GbIA
ua ceroausa B 13 vacos. Ilpu6nis nma Temneabrodexuit aspogpom, mbr
6b1AM EcTpeueHbl ureHamu npesuzuyma Corosa 3seszonrasanus, xo-
TOpble TIO3HAKOMHMAM HAC € OCOGEHHOCTAMH paKeTHOro moaera. Amma-
paT, mpepHasHayeHHbI AAS CTPaToC(epbl, MO BHEMIHOCTH HaMOMH-
HaeT O6bIKHOBEHHDbIE IpaMkJaHCKHe CAMOAETbI M OTAHYAETCA OT HHX
AKIIb pa3sMepaMH M TOAIUMHOY HECYIIMX TIAOCKOCTeH, BHYTPU KOTO-
PBIX yCTpoeHbr KaGuHbl ana maccamupos. Mexay xabunamu nome-
IaeTCA PAKETHBIX annmapaT ¢ BBIBOAHOH TPpyOoH, raajsdimeid orsep-
cTueM Hasaz. Ha camoneTe ycTaHOBAGHA TaKike paKeTHas Tpymna,
06palIcHHAS OTBEPCTHSIMYM BIICPEA: OHA CAYKHT JAAS TOPMOMKEHHs
npu cnycke. Vmeerca m mapa mpormearepos, KOTOpbIE PH CTAapTe Ma-
IIMHBI TIOAHHUMAKOT € Ha H3BECTHYIO BBICOTY, NpExe YeM HauHeT pa-
6OTaTh CIIPTOKICAOPOZHAS DAKETA.

Mbr noAyunau obbacHenus no TOBOAY BamHEHIMX TIPEAMETOB

060pYAOBANMA CTPATOTIAQHA, — HANPUMEpP 2MNApaTOB AAS ZOGbIBA-
HUA M OYMIIEHMS HCKYCCTBEHHOrO BO3MyXa, AAA OTONMAGHMA M T. .,
CXOJHBIX € COOTBCTCTBYIOIIMM 06GOpPYZOBaHHEM TIOABOAHON AOJKH.
Bxoauas ABepb 3aKpnIBaeTCA TEPMETHUECKM, a BO BPEMA TIOAETa 3a-
BHHYMBaeTCst Harayxo. OxHO KaGHHB! TOx¢e TAOTHO TPHMbIKAET
K CTeHe; CTEKAO CBDHHIIOBOE, TEMHOKODHUHEBOE, |aKoe OKHO Mpomy-
CKaeT AMIIb HEMHOTO JHERHOTO CBETA, TaK 4TO KabHHa, HECMOTPA Ha
SICHDIH COAHEYHBbIHl JAeHb, OCBEIIAAACh SAEKTPHUECKHMH AaMIaMH.
CreHpl H MOTOAOK MATKO OBMTbI M3HYTPH KOziell, MOA TIOKPHIT TIPOG-
xosoii Mmaccoit. Ha moToaxe, Ha cTenax, y ckameldl HMEIOTCH MHOru-

® Crparocdepoii HazbiBaeTcs caoli atMocdepst sorme 15 knaomerpos. A. 1.
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YHCACHHDIE peMeHHble METAH, AEPHAChb 3a KOTOPble Mbl GyzeM mepe-
ABHIaTbCA B COCTOSSHHU HEBECOMOCTH. OCOGCHHO HHTEpeCHDb! CKaMbli,
YCTPOEHHDble B KabHHe NMONMepex HANpaBAEHMs IIOAETA; DTO BOLHYTBHIE,
MSATKHe AMBaHDbI, Haj KOTOPHIMH HATATHBAaeTCS ceTKa. Ilpu sHaum-
TEADHOM YCKOPEHHH M GbICTPOM TOPMOMEHHH ammapaTa O4YeHb Bax<HO,
yTO6bl BCe MPEAMETH ObIAH YKPETIAGHBI HETIOABUNSHO, a 6Garax GbIA
MAOTHO YAOXKEH B MATKHE, HaZ€KHO 3aKPbIBAIONIHECS SIMKH.

K campim pakernbiM anmnmapatam Mbl He 6bIAM JONyWIEHBI, 3aTO
OCMOTPEAH MOMEILeHHe AAA NHUAOTA, KOTOPOE, BIPOYEM, MAAO OTAM-
4aAOCh OT YCTPOHCTBA 3HAKOMOrO HAM IO OGBLIKHOBEHHBIM CAMOAETaM,
€CAM He CYHTATD PHIYAroB AAf MYCKA H BKAIOUEHMs PAKETHOW I'pYIHIBI.
3acAyxHBAOT YNOMHHAHHA YKPENAEHHBIR 37eCh JAHHAMOMETP AAS
H3MEPCHHS BEAHYMHBI YCKOPEHMs M 3aMEAAEHMs, 3aT€M aKTHHOMETP
AASL M3MEPEHHS KOPOTKO-BOAHOBOTO H3AYYEHHS H NPHKPENAEHHbIE Ha
Hapy:KHOH CTeHKe 0CO6ble TEPMOMETPBI AAS H3MEPEHHS HH3KOH TeM-
nepaTypel CTpaTocPepsl.

a o6bAcHeHHAMH H ocMoTpoM HacTynuao 20 munyr 13-ro uaca;
MbI CTaAH NPUCTENrHBATh Hall 6aram, pa3blCKaAH HallH AOXKa, HaKPbI-
AMCb CeTKaMH M HazexsHO 3axkpemman ux kprouxkamu. Bes 30 cexyna
13 vacoB mposByuan curnaabubiit xorokoa, cnycts 10 cexyna —
BTOPOIL, M 51 C CHABHDBIM cepalebuenuem oxugar crapra. Posno B 13
pa3zaracb B TPOMKOrOBOPHTEAb KOMAaHJAA:

— Oruyarusaem!

OanoBpeMeHHO AOHECAOCh KY2XK»<AHME IPOMEAAEPOB, IIOAHUMAB-
{IHX anmnapar ¢ 3€MAH, Mbl ACTEAHM TaK MHHYTbI TPH, Korjga TMpo3By-
uaA TPETHH CHUTHAAbHBIH KOAOKOA. Pazgaroch HeBeposTHOe mmnenue,
‘A BHe3anHO GbIA NPHAABAEH C CTPAIIHOIl CHAOH K MOEMY AOXKY.
Mue eaBa me caeraroch AypHO OT DTOrO YCHAEHHOrO JAABAEHHA.
Kposb cTyyara B ymax; xasaroch, MeHst OGOPOA KAKOH-TO BEAMKAH.
Cuara, ¢ xotopoll HanmpaAra Ha MOIO TPYAb CETKa, MellaAa MHe CBO-
60AHO AbINIaTb, MOT BBICTYMHA Ha AGy, a CBA3Ka KAwUeil B KapMaHe
YYBCTBHTEAbHO BJAaBAMBarach B 6eapo. KocTiom cpasy ctaa uepec-
yyp TeceH, pyballXa CTATHBAaAa TYAOBHILE. 51 CZeAaA MONBITKY ABU~
raTb YAEHaMM: pyKa, TIPOTAHYTasdA K KapMaHHbIM 4YacaM, — IOTOMY
UTO MPOTEKIIHEe CEKYHAbl Ka3aAMCh MHE Yepecuyp ZOATHMH, — CPa3y
oTaAMeAera; Kaszaroch, oHa Becura uentHep (100 x2). [Tlotesa u
KPAXTH, A eABa MOT A0CTaTb CBOM yacbl. Ho Henpusbikmuil x ycu-
AeHHOM TSKECTH, 51 3aXBATHA HX CAMIIKOM CAab0: C CHAOIO BbIPBa-
AHCb OHH H3 MOEH PYKH, TIPOCKOAb3HYAM Uepe3s AueHKH CETKH, pa3op-
DaAM YAaCOBYIO LIETIOYKY M CO 3BOHOM YAAPHAMCD O TPOTHBONOAOKHYIO
creny. O6eckypaskeHHDBIH, I OTKa3aACs OT AAAbHEHIIMX IONBITOK
K JABH2KEHUIO H NPEJOCTaBHA ce6s Ha BOAIO CyZbObI.

BhesanHo HauaAMCh CHABHeHITHE KOAHKM B OOGAACTH 2KMBOTA.
51 nanpar Bcio Boato, uTO6HI He NOAAABAaTbCA GOAM, — KaK BAPYr LIU-
nenne pakerbl yMoakao. Ceityac eme mMeHs TIPHAABAMBAAO K CeTKe



AHBAHA — TeMepb e A, KAK TEHHUCHDIH MAY, OTAETEA K NPOTHBOTO-

AOKHOH CTOPOHE MO€Io AOa. Y mens 6b1ao omymenne, 6yaTo 5 na-

AAl0 ¢ BbICOKOU rOpbl B PaCHICAHHY, M KOTZAa S BHOBb OBAAZEA CBOMMH

YYBCTBaMH, 51 KPeNKO Aep:KaACH PyKamu 3a ceTKy. Anmapat Bce ee

KazaACA NMajalolinuM, H KaxJAyI0 CeKYHAY A CO CTPaxoM OHZAaA, UTO

paKeTa yZapHTCa O BOAHBI ATAaHTHYeCKOTO OKeaHa.
POMKOI'OBOPHTEAD MePEJaA FOACC KOMAHZHPA:

— /JlBaauaTo MMHYT MOAHOH HeBeCOMOCTH. IMaccaxupor moryr
OTCTETHYTb CeTKH M ABUraTbhes cBobozuo. Jepxurech mocTosanHo 3a
peMuH, yTo6bl HM 060 YTO He yAApATbCA H He YWMGUTb Apyr apyra.

A mepemuBar yauBHTEADHOE OUIyINEHME HHKOTJA e€lle He HMCIIbI-
TaHHOH GeCNAOTHOCTH, CAOBHO TIAABAaA NOJ BOJOI M YTPAaTHA CO3HA-
HHe TOro, I'ie BEPX M I'Ze HU3. 3aKPY2KMAACh I'OAOBA; Ka3aAoCb, BCA
xa6HHa THXO BpalsaeTcs BOXPyr MeHa. fl mouyecTeoBaa moTpe6GHOCTD
NOKMHYTb CBOE AOKe M CTaTb Ha HOTH. [locmemmo oTcTernya s cBoo
CeTKY, 4ToObl CTaTb HAa IIOA — M BAPYT 3aMETHA, YTO CBOGOAHO BH-
Tar B T1POCTPAHCTBE.

Heoxunganno, xax onbITHbINA mAOBel, TIOATIALIA KO MHe B BO3ZAyXe
CAY2KHTEAD CTPATONAAHA M AOBKO YXBAaTHACA 32 OAMH 43 pemueil
BO3A€ MOETO AOa. LLro mosBAeHHE BOCKPECHAO B MOeH naMATH (u-
3MYECKHE 3aKOHDI, OTHOCAIIHECS K COCTOSHHIO HEBECOMOCTH; BMECTE
C TeM Cpasy MCUE3AH BCe HENPHUATHBbIE OLIYIIEHHS, H NMPOCHYACH XKH-
BOH MHTepSC K COBEPIIAIONIMMCH ABAEHHAM. [loxa cAymuTeAb 3aHAT
OblA yAaBAMBaHHeM OOAOMKOB MOHMX YacOB, BHTaBIIHX B TIPOCTpPaH-
CTBe, % TOATAHYACS K OKHy ka6unpt. Korza mbr 6piaum ma 3emae
JHEBHO! CBeT e€JBa TIPOOGHBAACSA 4Yepe3 TEMHOE CTEKAO, — 3JECh 2Ke
s BugeA cusomee Coanue, BuoeBlIee GeAbIM packaieHHbIM LIaPOM Ha
ucpyom Hebe. Bosae camoro Coamma 6ancTarn  6GecuucAeHHDBIE
3Be3Zbl, a HeloJaAeKy BHAEH GbIA cepm Morozoro Mecsana. B cpoboa-
HOH OT TbIAM CTPATOCEPE OTYETAMBO BUAHA U HeocBelwenHast CoaHem
YacTb AYHHOTO AMCKA, 3aAHTasi OTpazeHHbIM cBeTom JeMman. fpxoe
CoAHIle OCAENMASIAO MEHS; OHO 3aTMEBAAO CBET SAEKTPHUECKHMX AaMTi
B kabuHe H peAbe(HO OCBEUIaAO e¢ BHYTPEHHOCTD.

Yachr nokaswiaru 13 uacor 12 munyr. Mol maxoauaucs Ha Bbl-
cote 50 kHAOMeTpOB Eaz 3eMHOH momepxHocTblo. HapyxHas remme-
patypa 6bira 54° mue HyAst; aBAeHHe Bo3ayXa — TOAbKO 1 mMm
pTyTHOrO cTOoABa, XOTS DAEKTPHUECKOE OTOMAEHHE GbIAO BBIKAIOUEHO,
B KabuHe OLIAOG ZOBOALHO TenAo 6Grarojaps ToMmy, 4To ofGpalueHHas
x CoAHIY Hapy:KHas NMOBEPXHOCTb CTPATONAAHA OblAa MaTOBO-YeEp-
Has: sHeprus Ayueir CoAHua moraomarach M NpPOBOAMA2CH BHYTPb
Kabuubr. [logpo6HocTH 3eMHOH TIOBEPXHOCTH OTCIOJAAa HEe PAa3AHYE-
ANCb: TI0J, CTPATOMAAHOM CHSAA AHIUD OCBelleHHas Coanuem TyMmaH-
Hast 060A0UKA 3CMAH.

Hacrynmuro BpeMa saBrpaxa; HO ero, K COMAaNCHHIO, HEAb3S
YCTPOWTb Ha CTpaTOmAaHe. XOTA NPOABHKEHHE TIPOTAOUEHHOH MUILH
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b DHIIEBOAC MPOM3BOAUTCH MNEPHCTAADTHUECKHMH JBHXEHHAMH, HO
B YCAOBMSAX HEBECOMOCTH BO3HHKaeT ONMACHOCTD, UTO MHILA, OCOGCHHO
’KHZAKasl, NIONAJET «He B TO FOPAO», T. €. T ALIXaTEABHOE FOPAO, OTTYAA
B ACTKHE H BBHI3OBET 3JeChb BOCHaAtHHe. 1loCAe TOro Kak BO BpeMst
NPo6GHOro NOAETA TaKOe HEYJAauloe FAOTAHME CTOMAO KM3HK Maliu-
HUCTY, €1a W IMMTbe B CTPATONAaHe GbIAM 6€3YCAOBHO BOCHDENIEHDI,
Banpemenue uUMeeT emle W APYroe OCHOBAHME! XAeGHble KPOILUIKH,
KamAM BOZbI, BCAKOTO pOJa NbIAb B cpeje 6€3 TAMECTH He OCEAAIOT
PUE3, a HOCATCSI B EO3JVXC; HEOCTOPOKHOCTb OAHOTO Maccaxkupa Mo-
MET COBEPUWIEHHO 2ACOPHTE BO3IAYX AAS ABIXaHHUA; MOHUMIACCS 6bI Ha-
AeBaTb ccobble MACKM K TIOCMEUHO (PUABTPOBATL BO3AYX, YTOGHI
327072KaTh XOTSA 6bI YaCTh IMBIAM.

A ocBenOMMACSH. He TMPEACTABASAET AH AAA HAC OACHOCTH «TOOHU-
karormee» kaaywenne Koabxeorrena. * [Ipasza, Konbxepcrep cam
PA2BACHUA., YTO 3TO KOPOTKOBOAHOROE M3AVUEHMe Jae B CTPATO-
¢heoy TIPOHHKAET y2Ke B CTOAb HHUTOKHOM KOAMYECTBe, UTO BpEANOL
ReHCTBHE MX HA WeAOBEYECKMH OPFaHM3M BecbMa MaAio BeposTHo. Ho
BCE 2Ke IacCa)KMPbl CTPATONMAAHA HEe BIOAHE OTPAXKIAEHBI OT KOPOTKO-
ROMHOPOTO H3AYUEHHS BCEAGHHOM, TaK Kak oHO ZeilcTBveT Ha (oTo-
roagiHYecKylo NMAACTHHKY B KacceTe MOAOGHO DEHTICHOBCKMM AYyYaM.
[To sToft npuumme ars okon HameHi kabuHBI M B3ATO CBHHIIOBOE
CTSKAO, Z0 HEKOTOPOH CTeNmeHH 3aJep:KUBAIOINEEC KOPOTKOBOAHOBLIE
AYYH.

B 13 wacos 24 wMunyThl no rpOMKOTOBOPHTEAI0 pa3sAaAach
koManza «BepHYTR 9 x CBOMM KOWKaM ¥ HAKOBITHCH MPEAOXPAHHTEAD-
HbIMU ceTkamu». Hauwaroch ummnenwe Topmosubix paker. Ha srot
DA’ MHE YAAAO™h AETKO TICOEHECTH ZBe HEMPHUSTHBIE MHHVTDI YCHA€H-
no% Txecrn. HecuacTunrit cayua#l, cBHZeTEAEM KOTODOTO MPHIIAOCDH
6bITb, COKPATHA NASL MEHS DTOT AAMTEABHO MPOTEKAIOMMUE NPOMEKY-~
Tox epeMmeHH. |lpeAcTaBMTeAb CMOOTHBHOW NpPeccHl, caM CTOACTHBIH
COODTCMEH, HEAOOIENMA, TOBUIMMOMY, OTACHOCTEH YCHMAEHHOH TdXKe-
£™W! OH OTCTErHYA CeTKy, YTOSbl MCIBITATb ITO COCTOSHHE Ha HOrax.
Uckveersennas Tameers B namem ammapaTe 6biAa B 4 pasa cuabHee
HOOMAARMOH — HATIDSIZKEHHE, KOTOPOE MOMKHO TEPeHOCETb AMIIb
rexa. Egra Havaroch miMmenme pakeT. KaK CMOPTCMEH CYAOPOMHO
CXBaTHACH 33 peMeHb. §1 XOTeA ero mpeaocTepeyb, — HO MOH OKAMK
ONO3AaA: YCUAEHHAS TSKECTh BbI3BaAa TPUAMB KPOBH K HHKHeH
YACTH €TO TeAa, AHIO C KaxAoH CEKYHAOH CTAHOBMAOCH Bce GAexHee,
OH BBLINYCTH.« PEMeHb. KaK CTPEAA HAAETEA HAa COCEAHIOI CTEHKY H
OCTARCA TaM HelONBHKEH.

Topmosnnie pakeTs! npexpaTHAM CBOIO paGoTy, HAIl anNmapaT CHH-
HAACA, YMeHbMIAsA OCTATOK CKOPOCTH JAeHCTBHEM OCOGBIX pYASH.

* Kocmnuueckno ayan uau Ayun lecca (uacTo HasbiBaemble Takke Aydamu
Muaruxena). 4.
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Cser, npoHuxamomuil CKBO3b OXHA, CHOBA CTAA MCPKHYTh M MYTHETD,
H NOCAe KOPOTKOrO MA2EHPOBAIILT MbI IAABHO CMYCTHAKCD Ha SeMAlo.
Boiao 7%: wacos yTpa TO aMcpUXaHCKOMY BpEMeEH!M.

B nomepe roctunmuer a 6uicrpo HaGpocar 3TOT OTHET H — HOBas
cencaunal — gomecerna eamu 6yayT B 12 uacoB aua mepexuuyTh
B [epmanmio na O6epr-Toazapaoseit noutoroit pakere; onu npuéy-
ayT B 6% uacos mo cpeane-eBPONEHCKOMY BLEMEHH»,

98 paKeTe Ha nywMy.

- S

Pacckas npotg. I'. OGepra.

Huxe npupoanrcs us kuuru . Obepra «llytn x 3sesponaasa-
WHIO»  OTPBIZOX, WPEACTABASIOMUI cofoff HayuHO-(paHTACTHUECKHH
pacckas o nepeacte Ha JAyny. Ou zaer HarAsgHylo KapTHHY TOTO,
KaK, 110 MHEHHIO KOpHQEes 3Be3zCNAaBaHHA, OyJAeT NpPOTEKaTb MekK-
IAAHETHOE NYTEUIECTBHC.

... Pakeroit gormcn 6uin ynpaBasith HHmenep Mioarep, mue xe
nopyueHo GbIAO NPOH3BOACTBO ACTPOHOMHUECKHX HAGAIOZCHHMIL

B pespare 19°" roxa paxera 6bira rotoBa m HasBaHa «AyHoii».
Uro6bl McObITaTh e OpraHbl YNPaBACHMS H PEerHCTPHPYIONIME amnma-
paThl, oHa 6bira myrmena Ges maccaxupos Ha BbreoTy 4200 xm. Bee
PAKETHI 3TOTO THHA YCTPOEIHI TaK, YTO MOTYT IOZHMMATbCA U
6es nuaorta. [lpousomro ato BoT mouemy. Ileppomauarpuo coopy-
AAAHC> TOADKO MRQAEHbKHC allapaTbl, MOTYIHe HOAHMMATbD MOAE3-
Horo rpysa ¥2—1 k2. Tak kax WX NPKXOAMAOCH, KOHEYHO, NYCKAfb
6e3 muaoTa, TO MOHazobuAoch H306pecTH HPHCIIOCOOAeHHA, obecne-
yMBalolIMe COXpaHeHMe PAKETOH HaJZA€KALLero Kypca, — HalpHMep
BOAYOK, KOHTPOAHPYIOUIMH TMOAOXKEHHE PyAd, H T. M. |lpucmocobae-
HHSL 3TA YZEPMAAUCH BINOCACACTBHH M Ha KPYNHBIX PaKeTaX, Tak
KaK OKa3aAoCb LeA2cO06pA3HBIM CHATH € THAOTA 3a60THI O MHOTOM
TaKOM, 4TO OH MOT 6bl BbIIIOAHHTb M CaM; HOAE3HO OCBOGOZHTD PYKH
AAS aCTPOHOMHYECKHX HabAoZeHHI; K TOMY Ke MamMHa paGoTaeT
XAQZHOKPOBHEE M TOUHEe, HEXKEAM UYEAOBEK.

[lepeeiit nenaccaxmpckuii moAbEM mNpoOIIEA YAOBACTEOPUTEALHO,
¥ B Havare mapTa Mioarep moznanca B paxere na 5000 xa, uro6ni
[IPOBEPHTDb €€ CIOCOBHOCTb YNMPaBAATHCA MHAOTOM ... OH pasbickar
MEHA M COOBIIMA, YTO NPEANOAATaeT B CEPEJMHE MIOHA COBEPUIHTD
o6aret Boxpyr Aynbi.

Hauaancs npurorosaenits x nyrteurecTBuio. Uro6pl NpHydHTD
MaCCaXKHPOB K YCHAEHHOMY AaBA€HHIO, HX IIOMeIlaAM B KaGHHY, KOTO-
pas nomompbio Meraaauueckoro pmiyara 200—400 » aaunnm mpu-
BOAHAACh B KPYroBOe ABH:KEHHE.
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K cepeanne niona s 6bIA yke mOATOTOBAEH HACTOABLKO, YTO MOT
coBepmuTb noAbeM Ha «Ayne». B mae s ornpasuaca B Huammo, rax
KaK Mbl JAOAXKHBI ObIAM B3AeTeTb ¢ Mmamiickoro saausa. B nauanre
HIOHS MHe MPHIIAOCh BNEPBbIE YBHAeTb Hamy «AyHy». Drto 6biro
crpoiinoe coopyxenve 35 m B airuny u 10 m B nonepeunnuxe.
Ono cocTosiro H3 0zHOH CNHPTOBO M ABYX BOJAOPOAHBIX PAKET,
PaCCYHTAHHbIX TaK, YTO B HTOre AOCTHIaAach CKOPOCTb 15 kM B ce-
kynay. Pasymeercs, zocraTouna 6bina HawaAbHas CKOPOCTb BCEro
B 11 xm. Ho, Bo-mepsmix, MaxcumanbHas ckopocTp npuobperaercs
pakeTodl He cpasy, a CHYCTH AMIUb HATb MHHYT, IPHYEM COTIPOTHBAE-
HMe BO3JAyXa H 3EMHAf THAKeCTb moxumalor 1 KM ckopocTm.

Bo-BTopnix, moAesHO MMeTb B 3amace HEKOTOPOE KOAHYECTBO IO~
piouero, 4To6bpl BAMATD Ha IIOAET PAKSTBI, €CAH OHAa OTKAOHHTCH OT
NyTH,

12 wions npubuin «Tarop» ¢ rpysom roprouero aAs Hamero my-
tewrecTBuA. MbI ceAn Ha mapoxoa, B3fAM «AyHy» Ha 6ykcHp M OT-
NABIAH.

14-ro yrpom «Tarop» oCTAaHOBHACH, ¥ MbI TIPHCTYNHAH K HallOA-
nennio paxernl. CHauara uepes pesepByapbl paKeTbl IIPOMyCKaACA
CBeXKe-HCTIApeHHDbIH BOJOPOJ, 4TOGBI OXAAZHMTb HX CTeHKH. Ecam 6bi
HUAKHA BOZOPOA GbIA Cpa3y HAAHT B Pe3epByapbl, METAAAHYECKHE
CTEHKH MX BEePOATHO AOTMHYAM 6bI, KaK TpecKaeTcsl TOPSYME CTakaH,
B KOTOPBbIH HaAMBalOT X0A0AHYIO Boay. K moaoBmHe oamnHazuaToro
Halla pakeTa OblAa MOKPBITA TOACTHIM CAOEM AbJA M JOCTATOYHO
OxXAasZeHa, UTOGbI MOXKHO GbIAG e¢ HANOAHHTb. | OACTBIE LHAQHTH
POTAHYAHCH OT NApOX0Aa K paKeTe, — CHAYaAA K CIHPTOBOH, 3aTeM
K BOAOPOAHbIM. «/\yHa», A0 CHX TIOp MeAKO NAaBaBUIag Ha BOJe,
CTaAa 3aJJHHM KOHIIOM IIOTPY:KATbCS B BOAY, BbICTYTAs NepeAHHM.

B 11 u, 5 mMun. Hanoanenue 6piro 3akonueno. Mioarep u a 3a-
6paAucb B KAalOTy paKeTbl, 3aKPblB 3a COGOil TepMETHUECKH JABEPb.
BuyTpn 6b1r0 He coBceM Temio: ucpe3s TNePHCKONBI MPOHHKAAO He-
MHOrO cBeTa. S1 FAAHYA B OAMH M3 HHMX M YBHJEA Ham «[arop»,
yaarsomuiica Ha Boex nmapax. Own crmemnA y#TH M3 30HBI CHABHOIO
BOAHEHHS M CMepuei, TOPOKAAEMbIX BBITCKAIOUIHMH Fa3aMH PaKETh.

Mioarep crar BosuTbea y crenvr. Paszaaroch craboe MeTaArHue-
CKOe TYZAeHHMe, M 3aKIAach MaA€HbKas DACKTPHYECKAs AAMIOYKa.

— Iyckaro B x07 Hamy anEaMoMalMHy, paGOTAIOUIYIO, KOHEYHO,
Ha BoaopoaHOM MoTope, — ckasan Mioarep. — Tak. A Tenepp my-
CTHM B XOA pyAeBble THPOCKOMbI. IKOTAa MblI OTIPaBASEMCA? — CNPO-
CHA OH MeHS.

— B 11 yac. 30 mun. 46 cex. paxera zoaxkHa na sbicote 1230 xm
umeTb cexynanyio ckopocts 10 700 ». Bozmomxno ato?

MioArep B3rASHYA Ha yKasaTeAb YCKOPEHHA.

— Koueuno, —orBeyar on. — [lomorute Mue mnemmoro mpm
annapatax. Mbt goaxubr cuatbes ¢ mecta 8 11 wac. 25 mun. 30 cex.



Uepes 5 MHHYT MbI TMOATOTOBHAH ammapartbl H NYCTHAH B X0
60AbIINE HAcOChl CrHPTOBOH paketni. (cTaBaAoCh TOABKO 3axkeyb
ra3s B kamepe cropanus. Mbl H3BAEKAM KOAKH, IOJBECHAH HX B cepe-
JHHe KalOTbl H YAErAHCb B HHX.

Merarrnueckue cTeHkH pesepByapoB TIPH TEMIEPATYPE MMHUAKOTD
BOA0OPOJAA CAEAAAMCh TBEPJAbI, KaK CTeKAO. EABa 3akuTeAM CauieH-
Hble Ta3bl, PAa3AaAcsAd 3BOH CAOBHO COTHH KOAOKOAOB. Boamenne mops
ykaunearo Hac. B 11 wac. 25 Mun. rasnl moJg HaMH 3aKHIEAH CHAb-
Hee; paKeTa zpoxara. Eme uepes 24 cexyHabl MOCA€ZOBAA TOAUOK.
DAEKTPHUYECKHH 3ax(MTaTeAb GbIA BKAIOYCH, H paKETa MOAHAAAChH U3
BOZBL.

CnycTsi HECKOADKO CEKYHJ KPYrOM 3aXpyCTEAO, CAOBHO peKa OCBO-
Goxaarach OT AEASHBIX OKOB. JTO pacTpeckarach, 6Aaarogaps 0co-
GoMy MeXaHM3My, AeAsdHAS Kopa, OGAEKABINAas paKeTy, M YIaAa

Puc. 85. B raore pakeTHOro ropabas mpH oTAeTe.

B mope. Y Touno B 11 uwacos 25 mun. 30 cex., cexyHAa B cexyHAY,
Halla paKeTa HayaAa CBOU IIOAET.

Yeunrennoil TAxeCTbIO MeHS NPUTHCHYAO K BHcsyeidl koike. He-
BO3MO2KHO 6bIAO 6bI B 9TOT MOMEHT CTOATbL Ha Horax. B meprckon
3aMETHA 51 KPAaTEPONoAoBHOe YyrAyOGACHHE B BOJAE MOPS, OKPY2KEHHOe
BeHoM 6eAOH TeHbI: 5TO OBIAO MECTO, KyAa yAapsA MOTOK rasos,
BbITeKaBIIMX M3 HameR pakernl. Cnycts 25 cexyHa Mbpl NPOHOCHAHCH
yae depe3 o6GAAuHyI0O TleAeHY «6apalliKoB», a elle Yepes MHHYTY
s yBHZEA Ha T'OPH3OHTE BePUIMHBI | MMaAaeB, XOTA Mbl HaXOZHAHMCDH
OT HHX B ThICA4€ KMAOMETPOB. |lpomAa MHHYyTa — M 3aps4 CIHPTO-
BOH pakeTbl GbIA McYepraH; 9Ta uacTb Hameil «AyHbpr» 6plAa 0T6PO-
lleHa, a C Helo M nepBasi oH6OAOUYKA, oOGAeKaBIIAs PaKeTy.

Tenepp BcTynuaa B paboTy Humuas BojopoaHas pakera. Oma
B3JApaTrHBaAa, H HaM Ka3aAoCh, YTO Mbl HAaXOZHMMCH Ha CIIHHE HCHO-
AHHCKOTO KMBOTHOIO, CHAHBIIErOCS OT Hac ocBo6oautbcsa. Harmo-
MHHAAO B3JOXH 4YyZOBHINA TaKae IIbIXTEHHE HacOCOB, HArHETaBIIMX
roprouee B pacnblauTeAb. OaHamabr A103bl HCIYCTHAH JZaxse TAYXOe,
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XPHIAOE pbIYaHHE, OT KOTOPOro BCE B KAIOTE 3aTPSICAOCH M 3a3Be-
#ero. Ho Mroarep cymen Bce cHosa mpuBecT B mOpsAoK.

Uepes ABe MHHYTBI HCCAKAH 3amachi FOPIOYEro M B 3TOH pakeTe;
HayaAa paboTaTb BEPXHSIA BOJOPOAHAs paKeTa, OT KOTOPOH B 60Ab-
ulefl CTETIEHH 3aBHCEA YCIEX NPEANPHATHSA, YeM OT HepBbrx AByX. He-
HCIPABHOCTD MEPEBIX pakeT 06YCAOBHAA Gbl TO, uTo KopabAb He mo-
Aetea 6br Ha AyHy u ymaa Gbr 06paTHO B MOpe; HEMCIPABHOCTD 2Ke
TpeTbell PaKeTbl CTABHAA Ha KapTy HaIly »KM3Hb. IHezapoM Ayu-
uIMe HWH:KeHepbl M MeXauuku | epmaHmH paGoTaAm HaJ Hel TIOYTH
LeAblit ToA. IJTo 6bIrG CBOEro poaa uyao TexHukd. Paxera paGoTana
npeBocxoaHo. Y MeHs yike He GbINO OUIYUICHHS, YTO A HAXOKYCh HA
YCKODCHHO-ABHAKYDIEMCA TeAe. S1 4yBCTBOBAaA ce6A TOABKO OTsKe-
AEBIUHM H CAOBHO YMAOTHEHHBIM.

Cnycts aBe MuuyTbl, 6bIAM M3PAcXOAOBAHb! 3amachl M DTOH pa-
KeTbl, @ ellc uYepe3 JABe CCKYHABI BCAKOE ONIYLICHHE BECOMOCTH MC-
ye3ro0. S nmapua cBo6oaHo B cepeaMHe KalOTbI.

— Hrak, y6epem xoiikn m ycTpommcs mnoyzobuee, -— cKasaa
Mioanep.

Mur csepuyAau xoiiku, n Mioarep mpuBeA B zeiicTBme mpucno-
cobAeHHE, KOTCPOEe OTKHHYAO DEPXHIOI 0GOAOUKY pakernl. Karota
OCBETHAACb MHOM{€CTBOM OKOH.

51 6b1A omenomaen BHZOM, OTKpHIBIIMMCA Tepeao MuOR. S mapua
B CepeMHE PAKETH!, M MaAeilIero NAABaTEAbHOrO ABUMCEHH:A O6bIAO
AOCTATOUHO, YTOGHI TIPHBECTH MCHS B 2KEAAEMOe MecTO. [OAbKO Te-
nepb 3AMETHA 51 PSAJ PEMEH:bIX MOPYUHel, CBHCABI'MX Co cTeH. IHe
Aep2Kach 3a HHX, HEBO3MOKHO GbIAO 6bl OCTABATbCS HEMOABHAKHDIM.

Corneunpiii czeT o6uabHo AHACH uepes okHa. Ho owm kasaamch
He CBETABIMH, & UHEPHDLIMH, ‘H CAOBHO H3AYYAAU XOAOZ, MeXAY TEM
KaK TaM, XyJa TIPAMO MNaJZaiM AYYH COAHLA, CKOPO CTaHOBHAOCDH
IOYTH FOPSY0. JTO OTTOrO, YTO COAHLC He OCEElllaeT NMYCTOTHI MHPO-
EOFO NPOCTPAHCTBA.

BaecTsmuM AMCKOM BHCHT OHO Ha COBEPIIEHHO YepHOM wucbe. Sa-
CAOHHMBIIM PYKOIO TAa3a OT COAHIA, s CTAA NOCTENCHHO PA3SAHYATD
Ea Hebe OTAeAbHbIE 3Be3pl. He6o 6biA0 HEe TeMHOCHHMM, KaK B HallH
reMuble Houn (Ha IOre), a KOPHUHEBATBIM, XaxX 3aKOMYeHHbIl (dap-
dop. Kasaroch, mur BuTaem B nentpe neoGDbsATHOH cdepnl, Ha 0AHOM
CTOPOHEe KOTOPOM KPYrAMAAch 3eMAs, 3aHMMaBUIaA OKOAO TpETbeH .
yacTn He6a. B zpyroii cropone GAMCTAAO COAHIIC, OKPY2KEHHOE CROE-
06pa3HbIM CHAHHEM B ()OPME HETMPABUABHOTO YETHIPEYTOAbEHKA. ITO
TaK MasblBaeMbl# «30JHAKAAbUbBIL CBET», — SBAEHHE, KOTCPOe
06YCAOBACHO, MOBHAMMOMY, MEALYAHINMMH DBIAMHKAMM, AeTalOUIAMH
OKOAO COAHIA. SaCAOHAS PYKOil COAHIE, & MOT PA3AHYATb H AYYH
COAHEUHOH KOpPOHBI, BUAUMOH HA 3eMie AHIIb B MOMEHTbI NOAHOTO
coArHeunoro saTMenus. Heganexo or Coanna BmameAcs, cAOBHO M3
MaToBoro crexAa, auck Ayupi. Ona 6biaa ofpamgena k nam cBoeil
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HOUHOH CTOPOHe M ocBemiarich Semaeit. JTo GbiA nepsbiii caywai,
KOTJa 51 BHAEA MECALL B (pa3se HOBOAYHHS.

Ognako Mbl He octaBaruch Gea gera. Hag karorodt, noa cromen-
HbIM MAPalIIOTOM Y Hac 3alaceHO GbIAO GOAbLIOE BOTHYTOE 3EPKaAO,
KOTOpPOe Mbl H NMPHCHOCOOUAH B KauecTBe o6bekTHBa Teneckona. Ma-
ASHbKast 3pHTeAbHas TPyba B KaloTe CAyxHAa oxyaspom. Mpr o6o-
UIAHCh B 8TOM CcAydae 6e3 GOAbINOH TPYObBI M TAMEAOBECHOH ycTa-
HOBKH, TaK KAk HeBecOMble UaCTH HALIETO TEAECKONA COXPAHAAH Ha-
AAealllee B3aHMHOe IIOAOxeHME Ge3 ocobbix npHcnocobrenni. Mm
socturau yBeauyenust 8 100 000 pas npu moamom orcyrcreun Bos-
AyXa, KCKaxKalomero maodpaKeHue.

— Heaypho 6bir0 6b1 BaM 06AaUMTLCA B BOZOAA3HBIH KOCTIOM
M COBEPIIHTb CO MHOH IPOTYAKY BHE pakeTni, —~ ckasar Mioaaep.

Mbr  Hazeam wamm  «BoZOAa3-
Hble» KOCTIOMbBI, HM3TOTOBAEHHbIE H3
pe3HHbl M OOTAHYTbie MeETaAAHYC-
CKHME oO0pyyaMH JASL 3aIUMTBL OT
paspbiBa BAYTPEHHHM  AABAEHHEM.
[LIrem 6ma caeranm  namorosuuy
#3 [PO3PAYHOH MACCLI, IIO3BOAAB-
welt rAaszeTb o Bce cropomnl. [Ha
CIHHE Y HAaC HMMCACH pe3epByap ¢
CHKATBIM  EBO3JAYXOM, PACCYUTAHHDIH
Ha 1 — 1% waca zorxanus. Boigoi-
X8eMbIH BO3AYX NecTynmaa B TPYyOky
C €eZKHM KaAH, IOrAOLIABINMM Yr-
AeKHCABIH rasz (m geranmum  ero
2HOBD TOAHBIM AAs abixarnus). Ho
MBI MOFAH Takxe BbHlyckaTp ero P#E. 86. Kocriom aan sxckyp-
qepes ocOGBIA KAamam HApyKYy, ToO- cuii B 6e3BoBAyWIHOE OPOCTPARCTRO.
Ay4asi TmpH 3TOM o6paTHBIN TOAHOK;
6rarozaps 3TOMY Mbl HMEAH BO3MOMKHOCTD NCPEABMIATHCA B Ny-
crore. Uro6nr o6ecnieunTh cebe BO3BPAIUEHHE B KaiOTy, Mbl NPHUBs3a-
AHMCb K HeHl WHypaMH. B ImHypbl 6bIAM BIAETCHBI TeAe(OHHBIE NPO-
poja; 6Aarojaps 9TOMY, Mbl MOTAH MeperoBapiBarbes, HECMOTPA Ha
TO, YTO B IIyCTOM NPOCTPAHCTBE 3BYK le PacnpoCTPaHsIETC.

Mioarep cTar 06bACHATD MHe HapyXKHOe YCTPOWCTBO HalIeH Ka-
OGHHbL,

—— Ka6una, xax BHauTe, ¢ 04HOI CTOPOHBI MOXPHITA uepHOH Oy-
maroit. Bam m3BecTHO, 4TO cOAHge He corpeBaeT MyCTOrO MPOCTPAH-
CTBA; 3aTO HarpeBalOTCsA BCe TEAa, 03apsieMble COAHEYHLIMH Aydamy,
NpHYeM IOBEPXHOCTH YepHble HArpeBalOTCA CHASHEE, UeM CBeTAble.
Oanako uepHble TOBEPXHOCTH H GOAbIIE M3AY4AOT TemAa. 1ak
KaK HaM 3ZeCb He AOCTATOYHO TEMAO, TO Mbl TIOBOPAYMBaeM KaGHHY
yepHOil CTOPOHOI K COAHLY, a cBeTAoH k Tenn. Ecan Ham mpuaerca
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CO BpEMeHEM NPEANPHUHATb NyTemecTBHe B obractu, 6oree GAM3KHe
K COAHILY, Mbl HOCTYIHM HaoGOPOT. 1aKUM MaHEPOM Mbl MOMEM
HMmeTp B KabiiHe ECeraa Ty TEMNCPATYPy, KaKyH ITO2KE€AaeM. OKHa
Halei#l KalOTbl 3aKpLHIBAIOTCSA 3EPKAAbHBIMH CFaBHsMH, 4ToObl orpa-
AUTD HaC OT BOCHAAEHHA IAa3, HEM3OEkHOIO, KOI'Aa TOABEPraellibCs
HenpepbIBHOMY AeHCTBHIO cOAHeuHblx Ayuedl. Kpome Toro sTo cocay-
MKHT HaM XOPOIUYIO CAY:KGY, €CAH Mbl OUYTHMCA B T€HH KPYITHOTO
HeOCCHOTO TeAa: Mbl CKHHEM TOrZa 4epHylo 6yMary M 3acAOHHM OKHa
6ACCTAIMMH CTABHAMH. 3HakoM ©aM MPUHIUN TepMoca?

—~— Koneuno: cocya ¢ 6GACCTAIMMH CTEHKAMH OKPYXKEH MYyCTBIM
UDOCTPAHCTBOM; Yepe3 TElAONPOBOAHOCTL OH He MOMET TepPATb Tell-
AOTBH!, TAK KaK B IIyCTOTE HET MaTepuy, cnocofuoi ee nposoAfiTb.
[TyTeM HM3AyueHHS TemAOTa2 TaKme He MOMET TEPATLCA B 3aMETHOM
KOAHYCCTBE, TaK Kak 3€pKaAbHAl NMOBEPXHOCTD NAOXO0 M3AYYaeT aHCP~
ruio. B urore cozepmiiMos Tepmoca octaeTca ropaumM.

— [Ipexpacro; To e camoe NPOHCXOAUT H 3Jech: KabGHHA C GAe-
CTSHIHMM CTEHKAMM OKPYHE€Ha RYCTBM MHUPOBBIM IPOCTPAHCTBOM . . .
Bsrasuure-xa, ogHako, Ha wacel, MHE OHHM OTCloZa He BHAHbL Koro-
pbIit yac?

— Ilororuna nepsoro. [lopa onpeaeautp name mecromoromenne.

— Quenp xopomo, a s 3aiimycs obesom. MHrak, 3abupaemcs
o6paTHo B KatoTy!

3emas 6bicTpo yMeHblnaAach. lemepb OHa Ka3aAach JMCKOM
¢ KPacHbIMH KpasMH, OKaHMAeHHbIM ToAy6oil moaockoit. Haz moato-
CAMH BUTAAM KOPOHOH Toasipuble cuanus, Ha rycro-ueprom, ycesan-
HOM 3Be3ZaMH (oHe HeGa pPe3KO BbIZEASAHCH CHHHE MOPH, TEMHO-
3EACHDbIE TPOMMHYECKIE ‘CTpaHbI, KEATDIS IIYCTBIHH, YHepHbIE TYHAPDI,
CBETAO3EAEHDIE CTeNH, GeAble NOAspHble obAacTH. A Hajg HUMH MHa-
PHAMN cHekHO-Geable ofAaka.

Ho s me mor aorro aw6osatbcs Bcem atum. Hazo onpezeanrs
Halle MECTONOAOZEHHE, TaK KaK Telepb camoe yao6HOe BpeMs HCNpa-
BUTb TyTb pakeTbl. 51 B3sSA B pyku TaGAHUDI, TAe TpeJBLIYHCAEHO
6bIAO MOAOMKEHHE M BHAMMbBIE Pa3MEPbl S3eMAH JAAS KaKAOFO Mo-
MeHTa NyTeIIeCTBHsA, H YCTAHOBHA, UTO HAula NMAAHETa 3aHIMAeT Kak
pas TO ITIOACHieHHE H HMEET TY YTAOBYIO BEAHYHMHY, KOTOpbie OBIAA
Harnepe] BbIYHCAEHBl, 3HAUYHT, Mbl A€TEAH NPABHABHO. -3aTeM
s TIDOBEPHA HCIPABHOCTb HAIWINX PErHCTPHPYIOIIHX annapaTos.

pucrynuan K o6esy. Cyn npumAoch He NMOTAOIIATH AOKKAMu
M3 TapeAOK, a BbICACBIEATb 4epe3 aAIOMHHHEBYIO Tpyb6Ky H3 1iapo-
o6pasHbIX COCYAOB. ..

[Tocre o6eaa Mrioarep m3Brek M3 AmuKA GYTBIAKY H TpPHCTa-
BHA €€ FOPABHLUKOM K MOHMM ryb6am.

— Tax nute neyao6uo, Mioarep. Pazpe Bb me 3axBaTHAH
proMoK?

— PioMKIl-TO ecTb, HO KaK Bbl MX HANOAHMTe?
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— Kaxk-uu6yap aa naabio.

— Henprraiite Bam cnoco6 Ha 6yTHIAKE C BOAOMH.

A nakrouma 6yTpiaky. Boaa me texia. B aocaae s Tpaxuya 6y-
TBIAKY — BBICKOYHAA BOJZA, YAApPHAAch B PIOMKY, BHOBb OTCKOYHMAA
¥ pa3bHAach Ha MeAKHe LIapHKH, KOTOpble HOCHAHMCH 1O KaloTe, Ha-
THIKAafICb Ha CTEHbI, OTIPHITHBAAM Ha3aj, Pacchilascb Ha GoAee MeA-
Kde KamAM. Bcsa karoTa, CAOBHO poeM KOMapoB, HaOAHMAACh AETAIO-
‘IIMMH KamAsMH.

— Beor cauurkom noropsunancn. Bor xax s ycrpausaiocn, — cxa-
sax Mioaaep.

OH CMOYHA KHCT> ACBOH PYKH HECKOADKHMH KANAAMA M, Jep:Ka
MOKpPbIE NaAbUbl ¥ TFOPABIIKA GYFbIAKH, MOTPAXHBAA €O IOMOLIbIO
npaBoit pyKH, OTBOAA ee B TO € BPeMR MeAACHHO Hasal. Mue xa-
3aA0Cb, YTO OH H3BAEKAeT M3 GYTHIAKM BOASHONX map. Koraa on
y6paA pyKH, mepes HUM B CAMOM AeAe BHTaA 1N BOZLL.

Puo. 87, Onur ¢ BojoNt B YyCAOBMAX HEBECOMOCTH.

— Tloao6ue nebecnoro Tera, — obpasur Mioarep u npudau-
3UA K Wapy 360HUTOBDIH rpebenb, NPeABAPUTEADHO HadAeKTPH3OBAH-
HbIH O CyXHe BOAOCDI: LIAp BBITAHYACA B (GOPMe SAAMNCOMAR H TIO-
HABIA K rpebHro,

... 5 «aer cnatb». DTo HaZo NMOHHMATb TaK, YTO A NMOBHC Ha
ABYX TIODYUHSAX, 3aCYHYB B HHX pyKy M uory. Pemuu, xodeyHo, He
BPe3aAHCb B MOE TeAO: Beab 5l ObIA HCBECOM,

Koraa s mpocuyacs B uernpipe uaca, Mioarep yme 6bia cuapyxu
B CBOEM BOJOAA3HOM CHAPSAMKEHHH H JEAAA ONDITHI € DAEKTPHUECKMMHN
aydamu. S 3abbIA ynomanyTb, UTO OAHOBpeMEHHO C Halllel pakeToil
B MHPOECM MNPOCTPAHCTBE AETEAR ellle M Apyras, KoTopas M CBfsa-
Aacb ¢ HaMH CHTrHaAH3auuei.

A npucrynua x cpoeit pabore. Ayny pano 6mao ele HaGAIOAATDH
HO s MOT Xopomwo BHaeTb B 8T0T Aenb Mapc u IOnurep.

B 9 uvacos Beuepa s 3aKpbIA CTaBHM M YCTPOHACA Ha MOKOiL
CiroBo «Beuep» HaZo MOHHMATb YCAOBHO, TaK KaK Hallle TIOAOEHME
OTHOCHTEABHO COAHIAa HHMCKOAbKO He H3MeHMAochb. Mbr He cocra-



BASIAM TelCPH HACTH SeMAil, Mul ObIAM CAMOCTOATCABHBIM HeGeCHbiM
TeAoM. Beuep macTyniaa ne y Hac, a B Toil Touke 3emam, OTKyAa
MBI TOAETEAL.

K Beuepy rpervero ana (1. e. Bedep 6uia Torga B Minauu) pakera
npubausurach k Ayne zo paccrosmmms 50 GO0 xunromerpon. Mu
PAa3sAMYBAH YSKHH, 03apeHMbil COANYIEM CEDIl, KOTOPBIH POC M WK~
PHACHA 3ia HallHX raaszax. S| MOr yCTanoBHTD, HAKOHel, 4TO MbI Ha-
soaguanct, ra 500 kuromerpoB 6amme k Ayhe uem caegoBaro.
Owmubry uerpyano ObIAO HCIPABHTL, COOGUIMB paKeTe YCKOpPSHHE
(no manpapaenmio x 3emae) B 1,35 merpa B cek. Manesp sTOT
OTHAA BCETO OAHY MHHYTY, HO OCTaBHA BO MHe BIEUAaTAECHHE, OT KO-
TOPOro 5 HE MOr 0CBOGOAMTbLCA A0 CamMoOro koiya myremectsus. Jo
cux mop 3emas 6braa BHusy, a JAyma Beepxy cboky. M magyr —
3emas okazaAach BBepxy, a AyHa BHH3y COOKY, paKeTa ke MPH BTOM
HUYYTb HE MOBEPHYAACh, 4a M 5 HC NOBEPHYACA: BCE OCTABAAOCh Kak
Gbiro 20 cux mop. IloueMy xe y MeHs BOSHHKAO Takoe oulylieHHmc?
370 6bIA0 CAOBHO CHOBHMZeHME. |bl HE MOBOPAUHBAEWIbCS, MHP TOXKE
li¢ NMOBOPAYMBACTCA — M BCE K& Thl YYBCTBYeWIb, YTO HAXOAMIULCH
EOBCE He B TOM NOAOmeHMM, B XaxoMm 6biA go cix mopl (ITpmusma
HAAIO3HH — UCKYCCTBCHHAS THAMKCCTb, OGYCAOBACHHAS YCKOPEHHEM).
3BeMAA OKasaAach AASL MEHA CHOBA «LHHAY» ANUIL TOFAA, KOTAA
llamla pakeTa, ROABPATHBUINICH Ka .3eMAIO, 3aKa¥aAach B BOAAX
OKeaHa».

l@- Memnnanernaa CHIH

anM3aaluus.
R T AR YE S R e

B ¢Ba3u ¢ BonpocoM o BO3MOKHOCTH MEKIARHETHBIX COOGIICHMN
HHTEPECHO KOCHYTbCA M APYroH, €CTECTBEHHO CBA3AHHOH C HHM
TEMBl — MEKIAAQHETHHIX  CHOIIEHHH NOMOIIDIO  ONTHYECKHX  HAH
HHbix curHaroB. Orpanmummcs 3zech Gerroft crepaBKoii,

Breperie B cepoesioit popme Bonpoc 3TOT 6LIA NCCTABACH B ABi-
auatbix rogax XIX Bexa 3HaAMEHHTBIM repMaHCKUM MaTeMaTHIOM
MNayccom Hemeuruit acrponom [pyuryiisen, ropsuni
CTOPOHHEK obHTaemocTH JyHbl pasyMHbIMH CYIIECTBAMH, H3AATaA
npoext ['aycca Tax:

«Bor ocnoBnas uzea I'aycca: uyxmo mokasarb :mirreasm Aynbi
TO reOMeTPHYECKOE MOCTPOEHHE, C NOMOIIbI0 KOTOPOro OGLIKHOBEHHO
soxaspiBaercs [lugaroposa teopema. CpeacTso — KyabTypa semuori
MoBepXHOCTH TAe-uubyab Ha rpomaiHoit paBuuue. Yrobbr n306pasurn
reOMeTPHYECKKe (PUIYPbl, HYKHO IOABL3CBATHCS KOKTPACTOM MEXKAY
TEMHBIMH TIOAOCAMH A€COB H 30AOTHCTO-KEATHIMH HAOWIAAAMH XA€6-
HbIX ToAell. JTO yAo6Hee CAEAATb B CTpaHe, IAe XKHTEAH TOALKO Bpe-
MCHHEO TIOAb3YIOTCS 0GpaGaTBIBaeMONl 3eMAeH M CAEZOBATEABHO AETKO
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NOAYMHAIOTCA yKa3aHHAM. 1akuM 06pa3soM BbIIOAHEHHE JAHHOM
MDbICAH He NOTpe6oBaAo 6bI upesmepHbix 3aTpaT. I aycc rosopua
06 aTOM ¢ TAy6oko# cepbesnocTbio. OH NPHAYMAA elle OZHH CHOCOG
3aBA3aTb cHoweHHA ¢ oburaTeramu Ayubor. Cnocob coctouT B mpu-
MEHEHHH FeAHOTpona, — mnpubopa, H306PETEHHOIO layccom u mo-
IYILEro CAYKHTb He TOAbKO AASl H3MEPEHHsI YrAOB C BeCbMa AAHH-
HBIMH CTOPOHAMH, HO M AAs mepeaaun curnaroB. Ilo mpican Taycca,
HeT gaxe HeoBXOAMMOCTH COCTaBAATb H3 3€pKaA IpOMajHYIO OTpa-
KAIONIYIO TOBEPXHOCTb; AOCTATOYHO H3BECTHOrO YHCAAa Xopomo oby-
GeHHDBIX AlOAell, ¢ CaMbIMH OGbiKHOBeHHbIMH 3epkaramu. Caeayer
BbiGpaTh BpeMs, Korja oOHTaTeAH Aysbr HaBepHoe CMOTPAT Ha
BeMAlo, — HanpHMep, KOrJa Hallla IAaHeTa NokpbiBaer Benepy. 3ep-
kaAra oTGpacpiBaloT cBeT no HampaBAaeHmio x Ayne. Urobp :xureAn
AyHbl y3HaAM O HalleM CYIIECTBOBAHHMHM, HYXHO NPSPLIBATb STOT
CBeT uepes paBHble NMPOMEMYTKH BPEMEHH; TaK MOXKHO COOGIHTD
MM YHCAQA, KOTOpble MMEIOT GOAblIOe 3Hauyenue B MaTemaTnke. Ko-
HeyHo, 4TOGBI STH 3HAKH IIPUBAEKAW BHMMAaHMS, HYXKHO BbIGpaTb
TOAXOAAIIMIA JeHb, KOrAa sPKOCTb CBETa, OTPAKEHHOIO TE€AHOTPO-
noM, 6yAeT ocofeHHO BeAHKa. | aycc mpeamounTan MaTeMaTHueCK#e
3HAKH, NIOTOMY YTO Yy HAac H OOHTaTeA€H JanAekUX MHPOB MOTYT OKa-
3aTbCsl OBUIMMH TOAbKO OCHOBHbIE MaTEMaTHYeCKHE IOHSATHS»,

[TonbrTox oCyImIeCTBHTH STOT NMPOEKT He AEAAAOCD.

B 1890 roay muoro M oxxuBA€HHO O6CYkAAACA BONPOC O CHO-
HIEHHH, TIOMONIbIO ONTHYECKHX CHTHAAOB, C IPEATIOAATaeMbIMH O6H-
tateaamu Mapca, [lpn Takom HacTpoenun ymoB HeKoTOpbIE 3aMeuyeH-
Hbre Ha Mapce ABAeHHA GbIAM NPHHATHI 3a cBeToBble curHaant. «Kak
pa3s B TO BPeMs, KOTAa IIbIAKHE YMbI CTAPAAKC> M3MBICAHTD CPEACTBa,
uTO6bI YCTAHOBHTD CHOIIEHHMS MEXAY IAaHETAMH, HEKOTOPbIE HAOANO-
AATEAH, BOOPYKEHHDble BECbMa CHABHBIMM TEA€CKONMAMH, 3aMETHAA
cBoeoGpasHble CBETOBblE BBHICTYIDBI HA T'PAHHLE OCBENIEHHOW M HOuHCH
norosur Mapca. Boicrynbr st zepmarncy canmkoM Aoaro, utobbi
HX MOXHO OBIAO INMPHHATb 3a llellb OOAAKOB; Ka3aAoch, OoOMIHpPHbIC
06AACTH IAAHETbI HaYHHAAM CBETHTDHCA, €IBa HaJ HHMH OTyCKaAachb
HOuUb ... /JIAS MHOTHX He OCTABAAOCh COMHEHHS, UTO 3JeCh MBI yCMa-
TPUBAEM OTHeHHble 3HAKM C 3TOr0 JAaAeKoro Mupa. K coxarenuio
3TO He NMOATBepPAHAOC: KeMI6e A A BHOAHe NOHATHBHIM 06pasom
06bACHHA TOSBAEHHE STUX CBETOBBIX BBICTYNOB, KaK OGIIMPHbIE rop-
#ble o6AaacTH (3aAuTble coAHeuHbM cBeToMm) ... B 1892 r. u 1894 r.
cBeTAble MecTa HabAogaruch onsatb. OHM MOSBAAAMCH Beerza B ompe-
ZEAEHHDIX MECTaX, HMEHHO AHLID B TeX KEATBIX OBAACTAX, KOTO)ble
acTpoHOMBI cuuTaloT maTepukaMH. Kemm6e A A gaer caegyromec
obbsacienne aToMy aBAaenmio: «Mape maxoamacs or Hac Ha paccros-
nun 63 MuarmonoB xmaomerpos. Mbr Moram 6paTh yBeAMuenus
8 350—520, u nrameta npubAMKaracb K HAM Ha PACCTOSHMe
B 180000 xm u 120 000 xm. Paccrosune AyHbr oT Hac BaBOe —
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eTpoe Goabme. OaHaKo MbI MOMEM IPOCTO TAa3OM BHAETb Ha rpa-
HHLE AHEBHOH M HOYHOH ITOAOBMH CBETALIE BBICTYNbl, OO0pasyeMbie
ropHbiMu uensMu M 6oapmmnmu xpatepamu» (B. Meiiep, «Muposzaa-
pue»). Cxoanoe HabAlOZ€HHE M TOAKH TOBTOPSAMCD M B Aekabpe
1900 r., xoraa amepuxanckuii actponoM Jlyraac samerur ma
Mapce sapkoe naTHO, AepraBIeeCss B TeueHHe waca.

B nmnuemnee BpeMs cHOBa 3aroBOPHAH O TIPOEKTaX ONTHYCCKOH
carnarusaunn Ha Mapc, onupasch Ha COBpeMeHHBIE TLPOKEKTOPHI,
COOPEAOTOUHBAIOWIKE OTPOMHDIE KOAMUECTBA CBETa.

Momwnble TIpOxeKTOPbI HAIIMX ABUALMOHHLIX MasKOB AEHCTBH-
TEADHO IIPEBOCXOAAT TO, O YEM MOKHO OLIAG TOABKO MEYTaTb NOA-
Topa aecaTka aer Tomy Hasag. Ot6pacbrBaeMblii HMH CBET, SPKOCTDIO
B MHMAAHApJ CBeueil, BHJEH HEBOOPYKEHHbIM TAA30M C PACCTOSHHA
300—400 xu. Byab Taxoit maak Ha JyHe, MbI MOrAM 6bl YBuAeTb
ero CB€T B HAIUH TEAECKOTIbl. ECMTBC‘HH& MbICAb BOCIMOAbB30BATbCsH
HOZOGHBIMH OPYZHAMH COBpemeHﬂoﬁ OCBETHTEADHOH TEXHHKH, 4TOOBI
nocaat> Becth o <e6e Ha Mapc. Kak caeratp, urobnr mapcuane mo-
HAAH 3TOT CHIHAA M TIDHIIHCAAM €My TO 3HAYECHHE, KOTOPOE Mbl XO-
THM BAOMKHTb — HMEHHO JeMOHCTPALHH PA3YMHOCTH 3EMHBIX o6GHTa-
teaeit? Moxno, caeays npoexty ['aycca, pacnoromutp spkue ucrou-
HUKH CBeTa TaK, YTOObI OHH 00pPa30BAAH ONPEAEACHHYIO I'eOMeTpHYe-
ckylo Qurypy, Hanpumep uepTex Iludaroposoit Teopembl. Ecan

apcHaHe JeHCTBHTEAbHO HACTOABKO Pa3yMHBI, KaK MbI TIOAAraeM
(unaye He CTOMT, MOMKAAYH, C HUHMH H 3aBOAMTb CHOLIEHHH), OHH AO-
ragaloTcsi OTBETHTb HaM YEPTEKOM APYroll TeopeMbl, — HaNpHMED
[unoxparoBbix AyHOuek.

TpesBoiit pacueT He OCTaBAsieT, 0AHAKO, HMKAKOH HajexAbl Ha
OCYIIECTBACHHE STHX 3aMaHYHBBIX Bo3MoxHocreidl. Urobbr 3emuoit
yepTe:k MOXKHO ©ObiAO ycMOTpeTb Ha Mapce B Tereckonbr Hamei,
IPUMEPHO, CHABI, HaJO NPHJAATbD €r0 AHHHSAM TOALIHHY KHAOMETDOB
B 20, a cambrit yepTex PacKHHYTb Ha NMPOCTPAHCTBE LEAOTO rocyAap-
crea, M, — uto Boero xy:xe, — sPKOCTb MCTOUHMKOB AOAMSHA MCUHC-
AATHCA HE€ MHAAHapAaMH CBC‘{'eﬁ, a JeCATKaMH TPHAAHOHOB. ..

Ecau Tak, TO HeAb3f AH BOCIIOAb30BATbCH B KAU€CTBE HCTOYHHMKA
¢BETa CAMHM COAHLEM, OTPazkas e€ro AyYH OTPOMHBIMH 3€PKaAaMH,
coopyxennpivu rae-uu6yap B Caxape mam B Dpasuaun? Oanaxo
NPUIMAOCH Gbl TIPHAATb 3TOMY 3€pKAAy HEBEPOSTHbIE Pa3MEPbI: OHID
ZOAKHO GbIThb B JeCATKH KHUAOMETPOB TIOTIEPEYHHKOM, JTO BO-TIEPBDIX,
Bropoe Bozpaxkenne cepbesnee. CTOpPOHHHMKH 3TOro npoexta 3abbl-
BAIOT O TOM, KaK PACIOAOKEHbI IO OTHOUIEHHIO APYF K ApYyry obe
GAaHETHI B mEpHOA HauGoAbuiero c6Amxenus. Beap Torza Bemas u
Mapc naxoasrca no oamy cropony ot Coanua, Ha oAHOH mnpsmoH
AHHMM ¢ HEM. B oTH MomenThl 3eMAs Kak pas o6pamena x Mapcy
cBoelt HOWHOH TIOAOBMHOH, U MbI MOKEM OTOPOCHTD COAHeuHble AYUH
KyaAa yrozso, Toabko me Ha Mapc. ..
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Hso6perenne 6Gecnposogmoro Tererpada HAIIPABHAO  MBICAD
0 MEKIIAAHETHBIX CHOIIEHMAX Ha HOBbIA myTb. OcobeHHO MHOTO TO-
Bopuaoch 06 stom B xonue 1900 roza, xoraa amamenuToil amepi-
KaHCKHH DAEKTPOTEXHHK | €CAa coOBUIMA, YTO €My YAAAOCh 3aMe-
THTb 3arajouHbleé DACKTPHYCCKHE CHTHAABl TIpH IPOM3BOJACTBE OTIbI-
TOB Ha GOA>IIOH BbicoTe. «ecra HaGAIOAAA—WHTAEM MbI B aHIAMii-
cxom HayuHom xkypuare 1901 r. — ma cnemmaabsom npubope no-
BTOPHDI® BACKTPHUECKHe KOAeGaHHs, NPHIAHA KOTOPDBIX 3aCTABAAAA
ero TepaTbea B goraakax. OH MpHIIEA K MBICAM, YTO OHH OOsS3aHBI
CBOMM NPOHCXOXKJEHHEM TOKAM, HAYUIHM OT IIAAQHET, M Telepb 1o-
AaraeTt, 49To ObIAO Obl BIIOAHE BO3MO2KHO IIOCPEACTBOM YCOBEPIIEH-
CTBOBAaHHONO anNapaTa CHOCHTbCS ¢ HX oburaTeasmu». Jaaee, co
croB Tecaa, coobmaroch, 4TO OH TIPHCTYNAET K MOCTPOHKE anmapara,
KOTOpPBIH ZacT BO3MO:KHOCTb NHocAaTh Ha Mapc koamuectsBo sHep-
THH, AOCTaTOYHOE AAS BOBAEHCTBAS H Ha SAEKTPHUECKHE NMPHUEMHHKH,
BpoAe TeAerpaoB M TeredoHoB. «Sl He coMHEBalocb, — IHCAA
Tecaa, —uTo ¢ nomomplo Hagrexamum ©06pa3oM TOCTPOCHHOTO
anmapaTa BO3MOMKHO HEPECAaTb IHEPTHIO Ha JPYTHE NAAHETHI, Ha-
npumep Ha Mapc u Benepy, aame npu nauGoaburem uX yaareHHH
or 3eman. Moit MeToa azact npaxTHueckoe paspelleHHe BoOmpPOCa
nepejauyH H NOAyueHHs coobuwenuit ¢ naamer». OazHako aTo mpezno-
AOMEHHe HH K Y€MY He TIpHBEAO, W BbI3BAHHAasl 3asBACHHeM [ecAa
OKHBACHHAS TIOAEMHKA B IIEYaTH BCKOPE MPEKPATHAACh. &

O:xuBreHHe MHTepeca K 3TOH TpOoGAeMe HACTYNHAO BHOBb AHMIIb
B camoe nocaegnee Bpems. B 1920 u 1922 r. meoanoxpatso orme-
YaAHCb CAyYaH NMPHEMA PAJHOCTAHUHAMM TaKHX CHIHAAOB, AAA KO-
TOPBIX, TI0 HEKOTOPbIM COOGPAMMCHHAM, 3aTPYAHHTEADHO AOIYCIHTb
3eMHOE MPOHCXOMKAEHHE; 3TO OGCTOATEABCTBO, — B CBA3H C TEM, YTO
CHTHaAbl HabAIOZaAHCh Kak pa3 B 3N0XH HauboAbieidr 6AH30CTH
Mapca k 3emae — nobyauao MCKaTb CTaHUMIO OTIPABAEHHsS 3ara-
AOYHDIX CHTHAAOB MMEHHO Ha 3TOH NAAHETE.

B 1920 r. 8 Augor (FOxn. Amep.) 6biAn HampaBAEHBI AydllIHe
pazmoTexHuku MapkonHeBOH KOMNIAHHH ¢ 0CO60 YYBCTBHTEAbHBIMH
IpHEMHUKAMH, HAcTpoeHHbIMH Ha AauHy Boanbl 300 xm (mouemy-ro
IIpeATIOAaraAOCh, YTO MapCHaHe paGOTAalOT MMEHHO Ha 3TOH BOAHE).
Ho wuuxaxmx curnaros npuusTo He 6bir0. «Beoe mpu6opbi, — raa-
CHAO OQHIHaAbHOE COOGIEHME, — HACTPOEHHbIC HAa AAHHY BOAHBI
B 300000 M, — me o6HapykMAM HHMKAaKHX I'PH3HAKOB DPagMOBOAH
B MoMeHT Haxoxzenuss Mapca Ha 6AmzkaHiueM pacCTOAHHH OT
Beman». CToap 2xe GespesyabTaTHa 6bira sxcneauyus camoro Map-
xonr B CpesHseMHOe MOpE AAS YAOBACHHS NPEATIOAAraeMbIX CHIHa-
roB (taxxe 8 1920 r.), n nonbiTkm mpuHsaTb curaaant Mapca na

* OTH TOAKM O CHFHaAaX ¢ IIAAHeT HAIIAH cebe, MeXAY MNPOYHM, OTKAHK
B pomane Yaarza «[lepmoie arogn na Ayne».

11* 163



24-AaMNOBBIH NPHEMHHK B0 BPEMA <BEAHKOTO TPOTHBOCTOSHHA»
1924 r.

He 6biro negocratka m B npoekTax 06paTHOTO CHrHaAHSHPOBa-
Hua no paano — < 3eman Ha Mapc. B Tom, uto mapcnane pacnoaa-
raloT pajHONPHEMHHKOM, ¥ aBTOPOB IIPOEKTOB HE BO3HHKAAO COMHE-
HUsA. 3aTpyAHeHHe ObIAO AHIIb B TOM, YTOGbl JOCTHYb B3aHMHOIO
OHMMaHUA YeAoBeuecTB obeux maaHer. He6esnrsBecTHbill HeMeUKHH
¢uauk-nonyrspusatop I'anc Jomunuk B cBoeli xuure «B BoAme6nom
MHpe TEXHMKHM» ° NpeJAaraeT OCYUIECTBHTb B3aHMHOe TIOHHMMaHHe
Cregyromum obpasom:

«Mbt mMoram 6br Hanpumep, — numer 1. JomuHMx — nporene-
rpa@HpoBaTb B MNPOCTPAHCTBO BEAHYHHb! CTOPOH IEPBbIX nmparo‘
POBBLIX TPEYTOADHHKOB, — CKaxeM, uucAa 3, 4 u 5, motomy uro
3°4+4°=5%. Co cropo-
Hbl MDBICASIIMX, MaTeMa-
THYeCKH =~ 00pa30BaHHBIX
CyurecTB  MOXKHO 6brAo
6b! KAaTb TOADKO OAHO-
ro OTBETa Ha TaKylo Te-
AeTPaMMy, a HMMEHHO 4H-
cean 5, 12 u 13, nmoromy
yro 5%+12*=13% " Ta-
KOt OTBeT <pasy yCTa-
HOBHA Obl Mexpay obeu-
MM NAaHeTaMH KOHTAaKT.
[Mpoctoie  ITugaroposni

2 ’ G %
7, 7/
TN Z JHCAA MOTAM OBl  yae

“ty
[OCAYXKHTb T[IOBOAOM JO-

Puc. 58. Jeiictsue caon Xusisaiiza Ha pa
AHOBOAHDL. TOBOPHTbCS HaC4yeT OCO-

TMocaaunnie co cramynu £ ZAuHHLIE BOAHN OTKAOWAIOTCA ObIX 3HAKOB JAAA IIOHs-
x semre (ED, EC, EB). Koporkue Boannt (nyrp EF) mpo- THH TIAIOC, MHHYC, pa-
Huxalor uepea caok Xusnsaiiga B MHpOBOE NPOCTPARHCTBO,

BEHCTBO. Creayromum

waroM GbIAO Obl yCTaHO-
BAeHHe KaxoH-HuGyap obuieit cuctembr koopaunat. O6iazas e,
MOKHO 6bIA0 6bl IPH MMOMOLLH TNPOCTbIX YHCAOBBIX TEAErpaMM obMme-
HHBaTbCs BCEBO3MOKHBIMH H306paskeHHsAMH. Y2Ke CIYCTS HECKOABKO
HeJeAb N0 YCTAHOBAGHHH TAKOH CBS3H Mbl MOrAM 6bl 3Zech pacro-
AaraTb noprperamu xurereii Mapca».

OcraBasis B CTOpOHE (PAHTACTHYECKHE BO3MOKHOCTH, PACCMOTPHM,
KaKHe (PM3HYCCKHME M TEXHHYECKMe TPYAHOCTH CTOAT Ha NYTH K OCy-
IUECTBACHHIO PaZMOCBA3H € NMAAHETAMH Ha IPaKTHKeE.

[pexae Bcero Hago ykasaTb, YTO XOTA Ha 3€MHOH IIOBEPXHOCTH

a Pyccknit nepesoa & u3zamuu M3, 1925 r., nocreanss raasa xmuru.
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AASl COBPEMEHHOIO paaHoTeAerpada GoAee He CYWIECTBYET yxe Hempe-
OAOAHMBIX PACCTOAHUH, TepeJaBaTbCH B8CPX DAEKTPHUECKHe BOAHDI
MOTYT GeCHIpeNATCTBEHHO BCEIO AMIIb Ha COTHIO MAH Ha JABE KHAO-
meTpos. Jleao B ToM, uTo Ha Bbrcote 50—200 KM npocTupaercs caoii
paspex<eHHOH aTMOC(pePbl, OTAHYAIOWEHCH OT HH2KEACKAILHX CAOEB
3HAYHTEADHOIO BAECKTPONPOBOAHOCTbIO. 1akoil caoft -— Tak Has.
«caoit XuBH3akiaa» — HeNpo3payeH AAS IAEKTPHUECKHX BOAH GOAb-
I0H H CpeAHEH AAHHDI: OH YaCTblO OTpaxkaeT MajaloUIHe HA HEro
SAEKTPHYECKHE AYYH Ha3aZ, YacTblo MOTAOLIAET MX, HE BBITIyCKas
Hapyxy. OTOT PKpaH, OXBATHIBAIOIIHN HEMPOHHIAeMOH O06GOAOYKON
BeCb 3€MHOH luap, TIPO3payeH A0 HEKOTOPOU CTENMEHH AHIID AASL DAE-
KTPHYECKHX AydYeH, KOTOpble HANPaBACHbl K TOUKe 3eHHTa, —— HO
9HePrHust OCAABACHHBIX BOAH, MPOHMKAIOIUHX Hepe3 3eHHTHOE OKo-
LIeYKO, Yepecuyp HHUTOXKHA, 4YToObl 3acTaBUTH paboTaTh amnaparhl
oTAaAreHHbIX cTaHuuil, ToAasko Boanbl kopoue 10 m moryT nponnkatn
yepes cAoii XHBM3aiga M NOKHMAATb Hamy naanery. Ho 3zech Aas
nepesaun curHaros Ha Mapc Bosumkaer moBoe mpenstcrue. Jomy-
CTHM, — PaZH BHECEHHs! ONPEJEAEHHOCTH B 3ajaudy,— YTO UYyBCTBH-
TEABHOCTb MapCOBBIX MPUEMHHMKOB OZHOIO fIOPSAKa ¢ YyBCTBHTEABHO-
CTBIO CAMBIX COBEPUIEHHDbIX 3€MHDbIX allapaToB; TOrAa AAS YCHRIIHOH
nepeaauu curiara Ha Mapc moTpe6oBarach 6bl, COTAACHO BBIYHCAe-
HHAM CHEHAAKCTOB, paauoTeAerpadHass CTAaHUMS He MeHee ueM
B8 20 000 000 xuroBaTT... Bemomuum, uro cHAbHelmas paguocTaH-
uus mMupa obrazaer momuoctoio B 100 kurosatr.

[Toao6ubie 3aTpyaHeHHs BepOATHO BO3HHKAH 6br M AAs Ob6HTa-
teaeit Mapca, ecan 6bl OHM TOMNKEAAAH YCTAHOBHIb pPaAHOCBA3DL
C HaMH — HX DAEKTPHYECKHE BOAHDI, yke IIPOHHUKIIME Yepe3 CAOH
atmocepnt Mapca, zoAxHbl 6bIAM 6bl OTPABHTBCSK OT HETPOHHIae-
MOH JAS SACKTPUUECKHX AYYCH Hapy:KHOH OBOAOYKM HalleH aTMO-
cdepbnl.

[Ipo6rema mexmraneTHOH cHNHAAM3AUMH NPH 6GAuKaiirem pac-
CMOTPEHHH OKa3bIBAaeTCA ropaszo GOAee TPYAHO paspelIHMOH, ueM
KaxeTcs ¢ mepsoro Barasaa. Ml camoe raaBmoe saTpyanenne Aasc
HE B TeX TeXHHYECKHX NPENSITCTBUSX, O KOTOPDIX 3J€Chb TOBOPHTLA.
Ba:xneiimee 3aTPyAHEHHEe B TOM, YTO BCsKas CHTHaAH3aUusa — 6yap
TO ONTHYeCKas, IAEKTPHUECKass MAM Kakasi-AM6O MHas — mpeznoAa-
raeT CymeCTBOBAHHE aApecaTa, KOTOPbIH MOr 6bl NPHHATb H NOHATH
3TY CHCHAAH3alMIO. |lOKa HET TBepAOH YBEPEHHOCTH B CYIIeCTBOBa-
HHH TaKoTO ajpecaTa, CHTHaAM3allHsi NOYTH HaBepHAKa obpeueHa
Ha Heycmex. Ml kax HuM cTpanHo 3TO 3ByuMT — GOAblIe BepOSTHA,
yTo AlOAM Korja-HHGyabp camu mpuAiersT Ha Mapc, HexeAn UTO oHM
NOAY4aT OT MapCHaH OTBET HA CBOIO MEXKIIAAHETHYK) TeAETpaMMy.



il. Mo M KHMIK.
. ]

Cospemennsie Geamesn 3sezdonrasanua n Hx mpyder.

3a rpannueit

FCepat Bupman (Iepmanus).

Gerd Biermann, Bremen.

Og¢uuep «Cepeporepmanckoro Anrofiaa», abrop He6oAbIION
knurn «IIraBanue B mMuposom npoctpancree? Kpartkoe pacemoTpenne
npoSaembr» (Weltraumszhiffahrt? Eine Kurze Studie des Pro-
blems. Bremen 1931). O6wenonsaTHoe u B To e BpeMs BIOAHe
Hay4HOe M3AOMEHHE OCHOBHLIX BOIIPOCOB 3BE€3JONAABAHHA.

Maxc Baape (Iepmanns).

Max Valier.

AeTuMk M acTpOHOM, OAHH M3 JAEATEAbHEHIIMX NPONATAHAHCTOB
HJ€H 3Ee3]0NAaBaHUSA, IPAKTHYECKH paboTaBlIHii B 06AQCTH PeaKTHB-
noro asmxkenus. [loru6 17 maa 1929 r. npu nycke usobperennoi
UM paKeThl € XXHAKHM 3apaaoM, 34 aer or poay. Asrop obueno-
HATHO HAIMHCAHHO# M BecbMa cojepxaTeAbHoil kHurn «Pakernas
esga u aeramue» («Raketenfahrts, 5 Auflage, 1928). Kpatroe
cozep:xanue: | pyAHOCTH, KOTOpble TPEACTOMT npeogoreTp. Hamu
cpeactBa 60pp6pr. OT cBeTAIEeH paKeTbl 40 pPaKeTHOro kopabAs. |ex-
HHKa paxerbl. PaxeTHas e3Za ¥ moaer.

N Bunxaep (lepmannsn).

Tohannes Winkler (Breslau).

OcHoBaTeAb, pelakTOp M AeATEAbHDIH COTPYAHHMK xypHara «Pa-
xera» («Die Rakete»), ra um Hanucana sHauMTeAbHas 4acTb CTa-
Teil. BbIIOAHHA HeKOTOpble DKCIEPUMEHTAAbHbIE KCCACZOBAHUS HAA
paKeTaMH M Haj JACHCTBHEM YCHAEGHHOH TAKECTH HA OpPraHU3M Ye-
AroBeka. KOHCTPYKTOp pakeTbl ¢ KHAKHM TODIOYHM, COOpYaeMOH
¢upmoit FOuxkepc.

O. N'aitab (Fepmannus).

Otto Willi Gail (Tegernsee).

Muxenep, ypHaAHCT M DPOMAHHCT, TPONMATAHAHPYIOIIHH HAEH
npop. O6epra (cm. nuxe). M3 paza ero ssesponraBaTeAbHBIX poO-
MaHOB Ha pycckuit s3bik (a Takme Ha 12 APYyrHX MHOCTpaHMBIX A3bi-
koB) nepesesen poman «Hans Hardts Mondfahrt» (Ayuubiii ne-

* Hewmeukoe nponsnomenue dpamurun Valier — Biave, nraansuckoe (Baape
poanaca B Mraaun) — Barup.



perer» c mpegucrorueM M noa peaakumein . M. Tlepeanmana, Ae-
uunrpaz 1930). Ilepy [afirn npunagrexuT u oGuienonaTHas KHHTA
«Cuaoto pakernt 8o Bceaennyio» (Mit Raketenkraft ins Welte-
nall, Stuttgart 1928).

dD. TF'epr (Azpcrpus).

Franz von Hoefft (Wien).

Hnxxenep n xypHarucT, aBTOp psiaa NPOEKTOB PEAKTHBHDIX alma-
paToOB pasAMuHOro HasHaueHus. Ilpeacezaters Benckoro «O6umecTsa
HCCACAOBAHHSA BDICOT».

[lpodp. Tomzapa (C. UL A)).

Robert H. Goddard (Worcester).

Kpynuefimuii paGorHuk 3Besgonrasamnsa nHa 3anmaze. Boigaro-
IHICH AMEPHKAHCKHI YuyeHbIH, AHPEKTOp (PU3HYECKHX AabGopaTopmid
Yuusepcurera Kaapra 8 Bopuecrepe. Eme B 1919 r. ony6aukosaa
B usBectuax Cwmuroonunanckoro Mucruryra sameuareabsoe uccaego-
BanHe 0 paKeTax moj saraaBueM «MeToa zocTumenHs xpaHHHX Bbi-
cor» (A Metod of Reaching extreme Alitudes).

HUux. Baabtep Fomann ([epmanus).

Dr-ing. Walter Hohmann (Essen).

Aszrtop pabotnt «Jlocaraemocth mebecubix Tea. Mocaezosanne
npo6AemMbl OAETOB B MupoBoe mpocTpancteo» («Die Erreichbarkeit
der Himmelskorper»), svimeameit B Bepaune 8 1925 r. 1o —
camMoe OOCTOATEAbHOE UCCACJOBaHHe IO acTPOHABHTALHH.

Coaepmanmne: Oraer ¢ Bemau. Bosspamenne nma 3emaro.
Ceoboanniii norer B MuposoM mpoctpaHcTBe. OBGAeT BeGecHBIX TeA.
Bricaaxa ma meGecunoie Tena.

ABTop He xacaeTcs BONPOCOB KOHCTPYKUHHM KOCMHYECKOTO KO-
pabas, a PacCMATPHBAET AMIUb YCAOBHS TIAABAHHUs B MHPOBOM IIpO-
CTPaHCTBe, ONMPAsCh HAa BaKOHbI ABHMaeHMA HeGecubix TeA. Emy
NPHHAZACKHT MaTeMaTHYecKas pa3paboTka cmoco6a CHycka paKeTbl
Ha TIOBEPXHOCTb TIAAHET, OKPYMKEHHHDBIX aTMOCPePO, ¢ HCIOAb3OBa-
HHEM TOPMO3SIULEN0 AeHCTBHA BO3AYXa, a TaKxKe IPOEKTbI HeGECHDIX
MapumpyToB AAs 6yaymux kocmmuecknx xopabaeit (em. ra. XIV
Hanteit kHuru). Counnenne [‘omamna npeanoraraer y uuTaTers Xo-
POIIYI0O MaTEMAaTHYECKYI0 TIOATOTOBKY.

d. Banaep (lepmanus).

Fr. W. Sander (Wesermiinde).

Huxenep, sbiaalomuiics aBTOPHTET B TEXHHKE TIOPOXOBBIX PAKET,
raaBa paketnoit gpupmor Cordes B Bezepmionze, cnacateabnbie mop-
CKHe PaKeTbl KOTOPOH MOAb3YIOTCA BCEMHPHOH u3BecTHOCTbIO. OnbITHl
¢ pakerubrMu aBTomobuaamu 1928 r. npoussoguauce npu ero 6am-
mafimem yuacTuu. B macTosmee Bpems 3aHAT coopymeHHEM pakeT
C KHAKHM 3apaAOM.
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B. Aeit (I'epmanus).

Willy Ley (Berlin).

Hayunbiit okypHarucT, aeaTeibHbifi W apoBUTbI momyAspH3a-
TOp 3Be3ONAABaHMsA, BHUenpeaceAateAb repmanckoro «Colosa 3Be-
3gonaaBanusa». ABrop obwegoctymuoit xuurn  «[loaer Bo Beeren-
uyto» (Die Fahr ins Weltallt, 2 Auflage. Berlin 1929), ¢ npeaun-
crouem npod. Obepra. Bwmectre ¢ O6eprom, Teprom, [omannom,
3angepoM H Ap. YYaCTBOBAA B COCTABACHHHM OOIUEAOCTYIIHOIO KOA-
AexrusHoro TpyAa «BosmoxHnocTs nmorera B MupoBoe mpocTpamcTBOY
(Die Moglichkeit der Weltenraumfaht, 1928). :

Coasepmanue: B raybunax wmuposoro npocrpancrsa
(B. Aeit). O6uraembie mupnot (B. Aeit) . Boo6paxcaembie mexnraner-
Hble nepeAeTbl M (Qanrasmu o6 obutaemoctn Mmupos (K. Je6yca).
Ocnosubre npoGaembr 3pesgonaasanus (I, O6epra). oprouee zas
kocmuueckux kopabaeir (M. Iepra). MapmpyThr, nposormuresn-
HocTh nepeAeToB ¥ crmoco6bl nocaaxH (B. Tomamma). Cranuunm
8 muposom npoctpanctse (I. O6epra). Or Bosgyxonrapanus
k 3Besgonranahuio (M, Tegra). Hecborrounste nytn ocymecrsae-
uns mexnraverHoix nepeaeros (I, Ilupke). Paxera xax asurarean

(B. 3anaepa).

®. Aunxe (lepmanus).

Telix Linke (Berlin).

Actpoom u nonyasipusaTop. ABTOP OCTPOYMHO COCTaBAEHHOMH
kunxeukn «Paxernpiit xocmuuecknit kopab6ab» (Das Raketenwelt-

raumschiff, Hamburg 1928).

P. He6eap (Iepmanus)

Rudolf Nebel (Berlin).

Hnienep, TexHUYeCKHH PYKOBOZHTEAD ODKECIIEPHMEHTAABHDIX pa-
60T repMaHCKOro 06-Ba 3BE3JONAABAHHSL.

I Hoopaynr.

Hermann Noordung (mceszonum).

Boennbiit unzkenep, aBTOp BeCbMa COASP:KATEABHOH MOMYASPHOH
xuury «[lpo6rema myremecrsuit B Muposom npocrpanctee» (Das

Problem der Befahrung des Weltraums, Berlin 1929).

[pog. I'. O6epr.

Hermann Oberth.

AcTpoHOM M MeTEOpOAOT, caMblii aBTOPHTETHbIH PaGOTHHK
sBesgonraBanus B [ epmanun. AsTop ofmmpHOro HayuHoro Tpyaa
«[lyrn x 3Besgonrapanuio» (Wege zur Raumschiffahrt, 3 Auf-
lage. Berlin 1929).

[rasupie  otazeanr xmuru: 1. Tlpeasaprreabmbie  cBezenus.
1. dusuko-rexmuueckue sonpocnl. I1I. Komcrpykrusnvie Bonpocsr.
IV. Boamoxubie u3ameneHus.



3To KanHTaAbHOe COYHHEHHE, OXBATDLIBAIOILEE BCE TEOPETHYECKHE
¥ IpaKTHYeCKHe BONPOCHI 3Be3JAONAABAHHA, YAOCTOEHO HNPEMHH
Mpannyackoro Acrponomuueckoro obuectBa. CoopyxkenHas npod.
O6epToM pakeTa ¢ KHAKHM 32PAA0M B HACTOSILEE BPEMS HCIbITDI-
BaeTCA Ha [PAKETOAPOMe TEPMAHCKOro oOILiecTBa 3Be3/ONAABaHHA,
npeaceaarereM koroporo Obept cocrout.

@D, Onean (lepmanus).

Fritz Opel (Riisselheim).

raBa m3pecTno#i aBTOoMOGMAbHOH (upmbr. B 1928 r, (Bmecte
¢ M. Barve u Banzepom) aerar ombrTi ¢ pakeTHbIMM aBTOMOGH-
aamu. CoBepIMA OZMH M3 MePBbIX NIOAECTOB Ha PAKETOMAAHE.

Po6ept Dcunolleanrpu (Mpanuus).

R. Esnault-Pelterie, Paris.

UssecTuniit  geateap ¢panuysckoit aBuauuu  (uMsobperarerp
asponrada REDP), asrop Tpyaa «Mccaezosanme spiciiux croes at-
MoChepbl MOMOLIbIO PAKETH H BO3MOMKHOCTb MEKMARHETHDIX TIyTe-
wectBuit («L'exploration par fusées de la tres haute atmo-
sphére et la possibilité des voyages interplanetaires»), BbmyiseH-
woro B Ilapuxe Mpanyysckum AcTpoHoMuUecKHM 06LIECTBOM
s 1928 r.

Cozepxanmne: [pumenne pakeTrbl B nycroTe u B BO3AYXe.
UcnoabzoBanne pakeT AAs HCCAAOBAHHMSA BBICIIHX CAOEB aTMOC(epbl
MAH JAS MeXKIAAHETHOTO MyTemecTBus. Heob6xoaumbie ycAOBHA AAs
OTHPABAGHHSA :KHBbIX cymecTs. Hayunoe sHauenme moceleHHA HHDBIX
MHPOB,

Ilpeamer paccMaTpuBaeTcssi B KHHTE TOABKO C TEOPETHYECKOH
CTOpOHBI M 06paboTaH MaTeMaTHYECKH: BONPOCOB TIPAKTHYECKHX,
KOHCTPYKTHBHDIX aBTOp He 3aTparsBaeT. OcHo-IleabTpu npunazae-
JKUT TePMHH «3Be3JoTAaBaHHe» («aCTPOHABTHKA»), BBEAECHHDBIH —
¢ oxobpenus K. 3. lluorkosckoro — B pycckyio aureparypy
5. HU. Tlepeabmanom. ®

I Mupxe (Ascrpus).

Guido von Pirquet, Wien.

Humenep, TeopeTux 3BesgonraBaHus, MaTeMaTHYeckH paspalo-
TABUIMHA MapLIPYTHI psAja MexKTAaHeTHbIXx mepereros. Vccaezeomamns
ero meyataruch B 1928—29 r. B xypnare «Die Rakete» moa 06-
obmum 3araaBdem «Fahrtrouten».

* Coobuwenne neMeuxkux asTopoB o ToM, uto [leantpn 8 1912 r. zeaan
8 Ierepbypre zokraas o 3BesjonraBanuu — owHEOUHO.



B CCCP.

Berunnxun, Bragummp Ilerposuu (Mocxsa).
[lpodeccop n mmmenep. TeopeTuk 3Be3zOmAaBaHMA, BHICTYNAR-
MHI ¢ JOKAaZaMH Mo paxeTHoMy AeTanmio B8 Mockse n Aewunrpaze.

I'ax axa, Mepkypuit Bacuavesna (Aennnrpaz).
KoHCyAbTAHT # pyKOBOAMTEAD CEMHHApMS 11O PEAKTHBHOMY ABH-
menuto npu Aenrupze.

I'pase, Cepreit Aogsurosnu,

AekTop pabounx ayAHTOPHH 5O BOMPOCAM 38€3ZO0TAABAHHA.
Asrop nosectn aas gereit «llyremectsme ma Ayny» (Aewunrpaz
1926 r.), monyaspusyromeit naeu IInoaxomsckoro.

Kounaparwxk, Opuit Bacuavesnu (Hosocubupex).

ABTOp BecbMa COJZEPHATECADHOTO HCCAEJOBaHHA: «.3aBoeBaHHE
wexnaaneTHbix npoctpancrs» (Hosocubupexk 1929),

OraaBarenne. [lpeancroua asropa m B. Il Beruunxuna.
Janusie paxersr. Mopmyra narpymennoctu. CkopocTd BbIzeAeHHS.
Xumuuecknit Marepnar. Ilpouecc cropanus. Kouctpyxuus xamepm
CHMraHWS M M3Bepralolell TPyObl. |HNbl TPAEKTOPHE M TPebyeMbie
paketHbre ckopoctH. Makcumym yckopenus. JeiictBue atmocdepbi
Ha pakeTy NpPH OTnpaBAeHHH. |loraomenne ckopocTH Bo3BpaTa CoO-
nporuBAenneM aTtmocdepbl. Mexnaanernas 6asa, YnpaBienue pa-
xeroit. O6urie mepCNEKTHBBLI. DKCIIEPHMEHTHI 1 UCCACAOBAHHUA.

Mepearbman, Sxos Hcnmoposuu (Aewnurpaz).

IMonyAsipusaTop M AeKTOp NO BOMPOCaM 3Be3AONAABaHHSA, ABTOP
aToil xuurH, Opomnop «Paxkeroit na Ayny» (Mocksa 1930 r.) =
«B muposore garu» (Mockea 1930 r.), a Take mHOrOUMCAeHHDIX
cTaTel, NeyataBmuxcs, Hawunas ¢ 1930 r., B raserax m xypHarax
M CHCTEMaTHYeCKH OCBEJOMASBIIMX INHPOKHE UHTATEAbCKHE KPYTH
06 ycnexax 3BesjomAaBanusA. |lpexcesaTeAb oOTAeAa IIPONAraHAb
Aeurupaa.

Mpauunmuuxos, Bacuauit Ocunosuu (Aenunrpaz).

Jesamersublii nponaraHAMCT HAeM 3BE3JAOUAABAHUS, AEKTOp pa-
6ounx ayauropuii, npountasmmit ¢ 1918 r. B Aennnrpaze u apy-
rux ropogax CCCP cebime 600 obuezocTymubix AeKLHH 1o paxer-
HOMY AETaHHIO,

Pasywmos, Braaumup Bacuavesuu (Aemmnrpaz).

Kopabeabubiii muxenep M CneUHaAMCT no AupHAsaGAeCTpPOEHHIO.
Ipeacepateapr  mpoextHoro oraera Aenrupza, pyKoOBOZHTEADb
NPOEKTHPOBAHNS NEPBOH COBETCKOH PaKeThl € JKHAKHM FOPIOUHM.

P bru un, Hukorait Arexceennu (Aemmnurpaz).
IMpopeccop u muxenep. ABTOp OOWMPHON BHUHMKAONEAHH 3Be-
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BAONAABAaHUA, BhIXOAAUIEH moA o6mum saraabBueM «Memnaranernbie
coobweHusn» B 9 xuurax. Hanewarano 8 xuur: 1. Meurnl, aAerenant
# nepsoie antasuu. 1928.—2. Kocmueckne xopabam B danra-
susax pomanucroB. 1928.—3. Teopus peaxTHBHOrO ABHKEHHS.
1929.—4. Pakerni. 1929.—5. CynepaBHanms u cynepapTHAAEPHS.
1929.—6. Ayuncras osmeprua. 1931.—7. K. 3. Unoaxoscxuii.
1931.—8. Teopus wocmuueckoro monrera. 1932.—B pyxomuon:
9. Acrponasuranus.

Poaunix, Arexcanap Anrexceesuu (Aennnrpaz).
Hcropux Bosayxonrasammss w asmauuu, aBrop o6mepocrynuof
xuurn «PakeTnr u pakernbie xopa6an» (pykomucn).

Llanaep, @puapux Apryposnu (Mocxsa).
Huxenep, meopeTHk 3BesfonAaBaHHA; KOHCTPYKTOP H KOHCYAb-
taur «Mocrupaa».

D opruxos, Hsan [lerposuu (Mockna).

Pykosoauterb m oTBeTcTBeHHbIH cekperapp Mocrupaa; ero muu-
OHaTHBE M 2HEPIHYHOH JEeATEADHOCTH 3TO OGbedHHEHHe 00A3aHO
CBOHM BO3HHKHOBEHHEM.

IHuoaxosckuii, Koncrantun Sayapaosmu (Kaayra).

Boemupro mnpuanamubiii naTpuapx 3Be3ONAABAaHHA, KPYNHEH-
urnit B CCCP Teopetnx paxernHoro Aeramus, 3aaoiro ao [oazapaa
n O6epra MareMaTHueckH pa3pabOTaBIIMH MeXaHHKY PCaKTHBHOro
ABHXKEHHA M YCTAHOBHBIIHH OCHOBHble TEOPETHUECKHE IIPEATIOCHIAKH
sBe3jonAaBaHus. EMy npuHazremaT cAaeayloulue medaTHbie paboOTbI
no sBeagonAaBanuio (m3zanuple um camum B Kaayre): Paxera
B KocMmHueckoe mpocTpanctBo, 1924 r. (mepemeuaTka xypHaAbHOH
cratbr 1903 r.).—HccrepoBanue MHpOBLIX NPOCTPAHCTB peax-—
ruBHbiME npubopamu, 1914 r.—Bne semau, 1920. — Kocmuue-
ckas pakera. Ombitaas moaroroska, 1927 r. — Kocmuueckne paxer-
nbte noesza, 1929 r.—llean ssesgonrasanus, 1929 r.— Hosbri
asporirad. 3a armocdepoit 3eman, 1929 r. — 3sesgonrasaTersnm,
1930 r. — PeaxTuHbiii asponaan, 1930 r.

Hlepmenckui, Arexcanap Bopucosuu (Aenmnrpaa).

ABTop paaga craTeil B CHellHaAbHOH TIpecce TMO PA3AHYHBIM BO-
NpocaM 3Be3JOTAABaHHS H OTAEAbHO H3JaHHoro B ['epManmu coumne-
uus: «Pakera ars esabr u moaera. O6menoHATHOe BBeJeHHe B pa-
kernylo npobremy» (Die Rakete fir Fahrt und Flug». Berlin
1929 r.).

Diirencon, Mopuc Cemenosuu (Aenunrpaa).
Komncyabrant-acrponom npu Aenrnpge. Aexrop u monyaspu-
3aTOp 3B€3J0NAABaHHA.
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Kpome nepeuncaennpix any, 8 CCCP nevaraau cratbu no Bo-
TpOCaM 3Be3J0NAABAHHA CAEAYIOMHe aBTOPDI:

ITpop. K. A. Baes («<Moaoaas I'sapaus», Mocxsa).

A. A Basuresckuit («Becrnux 3manusa», Aeunurpaz).
IMpop. L. Bapab6amesn («3uanne», Xapokos).
C.Becconos (Kanyra).

O, N'exxo («Kpacnaa I'azera», Aeuunrpag).

IMpop. B. A. Koctuusin («Ycmexn cospemennoii wmayku»,

Mocksa) .
IMpop. B. A. Aanupos-Cxo6aro («IIpaBaa», Mockza).

IMpop. C. B. Opros («Kusupb u rtexuuxa 6Gyaymero»,
Mockza).

A. Axko6con («Hapogubit Yuurean», Mocksa).

O6wecrsa 3Be3nonNnNasaHun.

HUs paga obbeaunennit paGOTHHKOB paKeTHOrO AETAaHHS, BO3-
HMKABIIHX Ha 3agajge M y Hac, B HACTOsAIee BPeMs AKTHBHO pabo-
TAlOT TOABKO TpH:

1) B 'epmanuun-—«Verein fiir Raumsczhiffahrt», cyme-
creyer ¢ 1927 r. B teuenne 1927—29 rr. coros Bbmyckan meyaT-
ubtit opran «Die Rakete». Tenepp Hemepuoauueckn paccbiraer
ceou useectha «Raketenflug», Hacuutpisaer cBorme Thicsun une-
uoB. [lpeacesateap —mpod. I. O6epr. Buuempeacesaterr —
B. Aeii; pykosoguternr onvimo — uuzx, P. He6ean.

2) B CCCP. — «Aenrupa». «A\enunrpagckas rpynna H3ydeHHd
peakTHBHOTO JBHMkenus» mpH Driopo Bosaymuo#t Texmmxn Oco-
asuaxuma. Cywecryer ¢ xonna 1931 r.

3) «Mocrupa» — nogobuoe me obbeamnenne B Mockse, Bo3-
HHKIIee OZHOBpeMeHHO ¢ J\eHTHpzaoM.

. [Toabayioch cayuaem pacceaTb HezopasymeHHMe, TIOpOKAEHHOE HEZOCTATOY-
HOH OCBEZOMAEHHOCTDIO 3arpaHMYHBIX aBTOPOB. B HeMeukoii 3Be3zomAaBaTeAbHOH
anteparype (B xypuare «Die Rakete», B xmurax lllepmesckoro, Baave n ap.)
HeAaeTCA CChIAKA Ha nyAkoBckoro acTpoHoma I. A. Tuxosa kax ma astopa
OGUIMPHOTO JOKAaZa O NpoGAeM® 3BE3JONAABAHHSA, NpPOYHTawHoro MM B Ilerep-
6ypre 8 1916 r. Yxasaume sto omnbouno. I'. A. Tuxor Bompocamu Mmemxmnaa-
HCTHWIX TNyTemeCTBHH He 3aHMMaAcs. |loBHAHMOMY, €My NPHIHCAAH JZOKAAA,
npountanubiii muoto (ocewbio 1913 r.) B MuoroarognHoM cobpaHuy, rae NnyAKoB-
CKRR acTponoM GbIA B COCTaBe NMpPE3MAHYMA.
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12. Co6GubiTiAa M roanbi.

N R—

HKpamnaa semonnce 3ee3doniaeanys.

1881. Ku6arbunu  cocrasaser TIPOEKT  PAaKeTHOH AeTaTeAbHOR
MallHHBbI,

1903. uorkoscknii ny6auxyer 8 «Hayunom O603pennu» ochosb
Teopun paketHoro Aertanus («Hccreaosanme mupospx mnpo-
CTPAHCTB»).

1911—12. B «Becruuxe Bosayxomrapamus» meuaraercs BTOpas
vactb «HMocregosanua» Lluoakosckoro.

1912. 15 cenr. Auo-IleavTpu unraer so Ppanuysckom acTponomue-
ckoM o6-se, B [lapu:ke, AokAaz o BO3MOMHOCTH MeXKIAa-
HETHDLIX II€PEAETOB.

1914. Mossasercs aonormureabnas uacrs «Mcerezosamus» Llnoa-

KOBCKOTO,
1915. Buxoaut B cBer nmepsas obmesocTymias KHura mo 3seszo-
naasanuio — «Mexnaanetnole nyrewectsus» [lepeabmana.

1919. B «Mssectuax Cmurconnanckoro Mucruryra» s Bammnr-
ToHe meuaTaerca HccaegoBamume oanapaa o paxerax («Cro-
€06 JOCTHKEHHA KPAHHMUX BDBICOT»),

1920. Kunra Hroakosckoro «Bre 3eman» (Kaayra).

1923. Kuura O6epra «PakeTa B MemIAaHETHOE TPOCTPAHCTBO

(Mronxen) .

1924. Cayx o roroaweiica otnpaske oazapaom paxers: na Ayny
TIpHBA€KaeT BHHMaHHE IUMPOKHX Macca K MJAee 3BE3JONMAA-
BaHHS.

B Mockse aeraetcs mepBas B MupE NONbITKAa 06beAHHEHHsA
0a6OTHHKOB PAKETHOTO AETaHHA.

1925. Kunra Tomanna «Joctumumocts nebecunpix Tea» (Mionxen).

1926. InorxoBcknit BpimyckaeT AONOAHEHHOE H3JaHHE CBOETO «Hec-
CA€ZOBaHHSI MHPOBHIX TIPOCTPAHCTB».

1927.B Bpecrasre maummaer Bbrxoauth xypHar «PakeTar.
Yupexaaerca 8 Iepmanun «Coros 3Beagonrasanus».

1928. Kunra Baave «Paxernoe zsumenue» (Mionxen).
Kuura Illepmesckoro «Paketa Ars e3abl B AeTaHHA»

(Bepaun).
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Kunra uo-lleavtpn «Bosmoxnocts mexmaanmersmix myTe-
wectsuit» ([Tapux).
Koanrextusnniit 1pya O6epra, ['omanna u ap. «Bosmox-
HOCTb MEXKIAAHETHRIX mepeAeToB» (Aeiinuur).
IlepBbiit BoIMyck >HUUKAONEAMH 3Be3JOTAABAHHA. PbHHAa
«Mexnnranernvie coobuenus» (Aenunrpaz).
ITpu ®panu. Actp. O6-Be yupexaaeTca mnpemus 3a pa-
60Tbl 1O 3Be3JOIIAABAHHIO.
OnbrTht ¢ pakeTHHIMH aBTOMOGHAAMHM B |epMaHuu.
IMoabvem lllramepa na pakeronrame (11 wmoan).

1929. O6epr crpour PAKETY C KHAKHM 3apsifOM.
Onbitot BaAbe ¢ paxeTHbIMH CaHAMH.
Omneap coBepuiaeT NMOAET Ha 6Ge3MOTOPHOM CAMOAETE € pa-
KeToH.
IlepBas xepTBa 3BesgonAaBauus: rubeab Baabe npu mycke
paxetbl ¢ xuakuMm sapagoM (17 mas).
Foanapa 8 Ameprxe nepsbiit B MHpe NycKaeT PaKeTy C AHA-
xum 3apagom (17 wmons).
Kuura O6epra «Ilytu x 3Besgonaasanmio».
Kuura Llmoaxoscxoro «Kocmmueckue paxernnie moesza».
Kuura Hoopaynra «[lpo6aema neperetos 8 muposom mpo-
crpanctee» (Bepaun).
Kuwra IOp. Konapartioka «3aBoeBanne MemIAaHETHBIX IIpo-
crpancts» (Hosonnxoraencx).

1930. Busixaep npucrynaer k coopymeHHIO paKeTbi ¢ KHAKHM
FOPIOYHM.

1931. Tuaunr (8 Ocua6pioke) TIPOM3BOAUT YCIEUIHble ONbIIht
C KPYNHBIMH MOPOXOBbIMH pakeTamH (a0 2 M zaumbl).
Ha paxerogpome «Colosa 3Bezgonrasanus» noa Depamnom
omoaHsercss 350 ombitoB ¢ paxeroit O6epra-Hebeas (na
KHAKOM ToploueM).
B Aenmnrpaze u 8 Mockse, npu Blopo sosayumnoit Texuuxu
OcoaBuaxuma yupemaatorcs «[pymmbr mccregosanus peax-
turoro Aerarusa» (THPJ).

OrtsercTBennuift peaakt1op /7. Kydunos. Texuuueckuft penaxtop M. Puwmax.
Chnano B HaGop 17/I1 1932. Moanucano x nevyatu 15V 1932,
dopmar 82X110. 5 6. a. Tun. 30. 8 1 uey. 1. 42688

T.T. 13-34.  OHTH 2 68.
Jlenropanut N 42487, Tupax 15.000 — 11. 3akas N 2294



KHHUTOTOPTOBOE OBbEAUHEHME
rOCYAAPCTBEHHBIX HM3AATEABCTB

BEASIKOB M. B.
METEOPOAOTHA U ASPOAOTHA

HA CAYXBE ABHALIMU
(c 42 puc.).
Crp. 72. L. 80 x.

3HaueHne aTMocpepHbIX YCAOBHUH B paboTe rpazx-
AQHCKOHM M, rAaBHbIM 06pasoM, BOEHHOH aBHalMH.
Bausinne ux Ha pabory MoTOpa, Ha CKOPOCTD
M HalpaBAEHHE IIOAETAa CaMOAETa, Ha IOKa3aHHUs
a’poHaBHALMOHHBIX NPu6OPOB, a Takxe Ha 60eBylO
paboTy UCTpeGUTEAPHOH, pa3BejbIBATEADHOH H GoM-
6apAMpOBOYHON aBualUMH. 3ajayd THAPOMETEOPO-
AOTMYECKOW CAyx6bl M cucTeMa o6CAyXkHBaHMA ee
aBuauun. — JAasi paGOTHMKOB T'HAPOMETEOPOAOTH-
YeCKOM CAyx6bl U AHYHOTO COCTaBa BOEHHOBO3ZAYll-
HbIX CUA M rpasJaHCKON aBHALMH.

KHWUTHU MPUOBPETAUTE BO BCEX MATA3HWHAX
1M KHOCKAX KHHUT'OTOPI'OBOIrO OBBEAWHEHUS.




KHHUTI'OTOPIOBOE OBBEAWHEHHE
FOCYAAPCTBEHHbBIX HW3AATEALCTB

HATAEB A. T.
MMAAHETAPHUI1 M BCEAEHHAS
Ouepckun
[Moa pea. K. H. llucrosckoro
(c uarl)

Crp. 88. L. 70 k.

B kHunxke pacckaspiBaeTcs o TOM, KaK yCTPOEH
MOCKOBCKHH IAQHETapUH M KaK C €ro MOMOLUbIO
MOHHO ~BOCHPOM3BOAUTD BHJ 3Be3jHOro Heba,
COAHLE, AYHY, NMAAHETbl M WX BUAUMbIE ABHKEHHS.
Kak npu mocpeicTse mnaaHeTapus o6bscHAETCA
ycrpoiictBo BceaeHHOM. Kak B TeueHue Heckoabkux
MHMHYT MNOKa3bIBalOTCsA HeGecHble SIBAEHHs, INPOUC-
xoaamue ThicsuereTusmu. Kak cosepuaercs ,myre-
mecTBMe Ha 3KBaTop M noatoc’. Aoctuxenne Moc-
KOBCKOIO MAQHETapHs: ammnapar AAsi AEMOHCTPaUMH
saTmenuii. Kakoe 3HaueHue MMeeT mAaHeTapuil zas
NONyAspU3aUMH TNPABHUAbHBIX 3HaHHH O BCEAEHHOM
n 6opb6bl C pEAHMTHEH.

KHUTKM TIPMOBPETAMTE BO BCEX MATA3HHAX
U KUOCKAX KHHUI'OTOPTOBOI'O OBbEAWHEHUA.
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