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Cratbsi HarnmcaHa v wm3gaHa otgesibHou 6poluoponi B 1929 r.
lMocnegHnin pa3 orybsimkoBaHa B coctaBe cbopHuka Tpyaos K.
2. UnonkoBckoro «Ipé3bl 0 3emsie n Hebe» (Tyna, Npnokckoe
KHu>XXHoe n3g-Bo, 1986, c. 322—352).

Cratbss 3aBepluunsia BTOpoun, Haubosiee r1040TBOPHbIN 3Tarl
pa3paboTku y4EHbIM ripobsiem nHaycTpuaansarlmm kocmoca. OHa
SIBUJ1aCb CBOEOOPA3HON KBUHTICCEHLNEN HArMcaHHbIX UM paHee

TPyAOB B 3TON 06/71aCTH.

Pykonucb CcTatbn HE COXpaHuaacb. TeKCT ny6/uKyeTcs rio

m3aaHuro, BbllweauiemMy B Kanayre B 1929 r.

MHOro NULIYT M FOBOPSAT Y HAc U 3a rpaHULIEN O BO3MOXHOCTU

3BEe340rMnjiaBaHu4.

Ho uTo e Toraa 6yaeTt, Kakon CMbIC/T 3TOr0 AOCTUXKEHUSNA?



Kakue Bbiroabl MOXET MU3BJIeYb YenoBeyecTBO U3 AOCTYMHOCTU

HebeCHbIX NPOCTPaHCTB?

MHorne BoobpaxatT cebe HebecHble kopabnu c nNwAbMMU,
NyTeWwecTBYOLWMMN C MNJaHeTbl Ha nNAaHeTy, nocTeneHHoe
3acefieHne naaHeT U U3BJeYeHue OTCoda BbIrod, Kakue aaoT,

3eMHble 06bIKHOBEHHbIE KOTOHUMN,

Jeno nonpét aaneko He Tak. O cnycke Ha KpynHble HebecHble
Tesna Hesnb3sa Ternepb M MeytaTb — TakK OH TpyadeH. [laxe cnyck
Ha Takue Hebonbwmne Tena, Kak Hawa JlyHa — pgeno
oTaanéHHoro 6yayuwero. BrnosHe AO0CTYynHbl TOJ/IbKO TakKue
MaJieHbKKe Tesia U NyHbl, Kak actepounabl (0T 10 o 400 BEpCT B

nonepevyHunke).

[NaBHaa UeNb W nMepBble [OCTUXEHUSA  OTHOCATCA K
pacrnpocTpaHeHutio 4enoBeka B 3dupe, WNCMNONb30BAHUIO
CO/THEYHON 3HEeprMm u MNOBCIOAY pPacCessHHbIX Macc, Kak

acTepouabl U elé MeHbllne Tena.

— Kakas 6e3paccyHas MbICNb, — CKaXeT 4uTaTesb, — pa3Be

MOXHO XWUTb B adupe, 6e€3 nnaHeTbl, 6e3 TBEpAOMN Onopbl Noa



Horamu!.. Tonbko 6onblIME NAAHETbI UMET aTMoCchEepPbl N MOrYT

NMPUHATbL YE/T0OBEKaA...

Ho, BO-nepBbiX, CNYCK Ha TSXEsble NaaHeTbl 3aTpyAHUTENEH B
TEXHNYECKOM OTHOLWEHUN. O TPYAHOCTAX 2TUX MOrYT NOHMMATb
TONIbKO cneumanunucTbl. Bo-BTOPbIX, Mbl BCTPETMM TaM aTMoCdepsl
HEM3BECTHOro CoCTaBa, C HEM3BECTHbIMWU paCTEHUAMUN WU
XXUBOTHbLIMW, C HeW3BecTHoOM TemnepaTtypon. OAHO 3TO HaAcC

MOXEeT NorybuTs.

Co BpeMeHeM OBJlageldT U NnaHeTaMu, HO MoKa 3TO 3adava

Aanékas, nanékada, U 0 Her gaxke paHo eLé roBopuTh.

Ecnn 6bl Mbl M cenyac 3asnagenn BCemMu rnaaHeTamu, To U Toraa
nonyynnm 6bl CpaBHUTENbLHO HUYTOXHYK Harpagy. B camom
Aene LUeHHOCTb MNaHeTbl onpenensercsa noJiydyaeMon e
CO/ITHEYHOMN 23Heprmen. Bce xe nnaHeTbl, BMecCcTe B34Tble
NOJSIy4yatloT ee TOJIbKO B AecCATb pa3 bonblie, yeM 3emns. Bce 3710
CcoBeplweHHO He3aMeTHO B CpPaBHEHMW C MNOJIHOM COJIHEYHOWM
SHepruen, Kotopas B 2,2 munnvapaa, pasa 6onblie nosyyaemon
3eMsién n B 200 MMNAMoHOB pa3 bosnblue, YEM KaKyl MMEKT BCe
nnaHeTbl Hawen CONMHEYHOW CUCTEMbl. BOT KakoW 3Heprmemn

MOXEeT 3aBJ/1aA€Tb YeJ/IOBEK, e€eC/iInm CyMeeT YCTPOUTbCA B



HebecHOM npocTpaHcTBe!.. JoCTUXEeHUeE 3TON uenm eaBa MOXHO
CPaBHUTb C OTKPbITUEM ABYX TbICAY MWISIMOHOB HOBbIX MMAHET,

Taknx, Kak 3emMns.

Korga Mbl npeactaBmM cebe ACHO XXU3Hb B apupe, Torga NnoMMéEm

XOpoLwo 3TO «eaBa>.

KaxeTcsi, UTo MOXeT ObiTb Henenee Xu3HuM B nycrtote n 6e3
onopbl! HoO 3TO He TONbKO AOCTMXMMO, HO W NpeacTaBnseT

NpenMyLLLECTBA, OLUEHUTb KOTOPble MPaBW/IbHO Ype3Bbi4aliHO

TpyAHoO.

Hago paccMoTpeTb, Kak TaM AblWWT 4YenoBeK, KakK CTpouT
XUNULLA, Kak ABUraeTcsl, Kak BOCMUTbIBAET pacTeHUS, KakK caMm
XMBET, KakK ecT, paboTaeT, KakK CrnpaBfieTcs C TEXHUKOMN, KakK

YyBCTBYET Cebsl, KEHUTCH, pa3MHOXaEeTCs U NMpoY. U Npou....

Camasi,, no-BMaMMoMy, HEBO3MOXHasli, HeTepnmMas BelWb —
OTCYTCTBME BO3ayxXa Unm atMmocdepbl. OT4acTu 3TO Npasaa, HO
aTMocdepa — UCTOYHUK N BENNYaULWLKNX A5 YesnloBeKa ropecTen.
Hu artmMocepon, HM ee TemnepaTtypou, HU ApYrMMu ee
CBOMCTBAMM 4YenoBeK MoKa ynpaBfisiTb He yMeeT. BO3bMéM XOTH

6bl TeMnepaTypy. Ha akBaTtope AHEM MOYUYTU HEBO3MOXHO XUTb



OT Xapbl. HoublO CHOCHee, HO Cblpo M He3aopoBO. CeBepHble
CTpaHbl MMEKT MO >Xape HECHOCHOEe NIeTO UM HECHOCHYI Mo
xonony 3uMy. Kakux rpomMagHbiX >XepTB W TpyaoB CTOUT
yenoBe4yecTBy ero 6opbba c TeMnepaTypomn Bo3ayxa, C BeTpamu,
CHeramu, NMBHAMM, 3acyxXamun, baktepmamm n 1. a.!.. Atmocdepa
Xe NMwaeT Hac OrpoMHOM 4acCcTU COJIHEYHOW 3Hepruum: oAHa
4acTb OTpa)kaeTcsa obnakamu, gpyras 4acTb MOrjoWaeTca Aaxe

6e306na4yHbIM BO3ayxoM. OHa rpabuTt Hac.

Hu nogn, HXU pacTeHnsa noka He MoryTt obxoauTtbcs 6e3 rasos.
YenoBeKky HYXHO He MeHee TMO0JI0OBMHbl TOro KOJIN4YecTBa
Kucnopoaa, KOTOpbIM OH cenyac AbIWnT, T. €. Takas ero
nnoTtHocTb (0,00012), npu KOTOpOWN AaBNEHUE Ha CM? HE MeHee
100 r (0,1 atmocdepsl). EWé Hy>XHa He3HauuTeslbHass NpUMech
napoB BOAbl. A30T U ApYyrue rasbl HE HY>XHbI, Aa)Xe BpedHbl, KakK

BpeaHa 6ecnonesHas npmMech K xseby.

PacTeHns MOryT AOBOJ/IbCTBOBATbLCA HUYUYTOXHbIM KOJIMYECTBOM
YFNEeKMUCNoro rasa, KMcnopoaa, a3ota M mapoB BoAbl. BoT mx
ra3oBoe nutaHue. Obuwee paBneHMe 3TOM ra3oBOM CMECU He

COCTaB/ISIET N COTOW A0AM aTMOcdepsbl, T. €. 10 r Ha cM?.



3HauuT, npuMmecb HeboNbWOro KoJsinyecTtea K aTtMocdepe
yenoseKka YrfeKuMcsioro rasa v asoTa gefnaet 3Ty aTMmocdepy

NPUroaHOM N AN pacTeEHUN.

Mbl noka 6yaeM roBopuTb TOJSIbKO O nogobHOM aTMmocdepe
yesioBeKa, 0 TOM, KakK ee COXpaHUTb OT paccemMBaHus M O4YMLLATb
OT 3arpsA3HeHnsd. XoTsa KaxKaoMy CYyLeCcTBY, Ka>AoMy pacTeHUIo
HY>XHa ocoboro coctasa atmMocdepa, Kak ocobasa TemnepaTtypa u

ocob6as NoyBa, HO Mbl MOKa 3TU NMNOAPO6HOCTN OCTABUM.

O6bIKHOBEHHO cocya LIapO-UMANHAPUNYECKOW dopMbil,
COeflaHHbI M3 XOopowero mMaTepuasna W BblAEpPXMBAOLWNN
BHYTPEHHee JAaBlieHne, BeCcUT B AecaATb pa3 6onblie, 4eMm
3aK/IIOYEHHbLIM B HEM ra3 ynpyroctm kucnopoga. NMonoxwmm, 4to
Ha YesloBEeKa HYXXHO noMmelwleHue obbémom B 100 M3. Bec ™3
kuncnopoaa 6yaer okono 0.00012 T, Bec 100 m3= 0.012, Bec
cocyga = 0.12 1, unun 120 kr, T. e. oH byaeT MMeTb Maccy, BABoe

60nblIYO Macchl YenoBeka.

[MoXkepTBOBaTb Ha Xwunuuwe 4denoseka 120 Kr crekna, CcTanu,
HUKENa N ApYyrmx Kpenkux MeTaslsioB — 3TO Takue nycraku! He

Xanb n B 10 pa3 6onblue.



Kak e ycTpauBaeTcd Takoe xunuwe? @dopma ero
LuMmnmnHapuyeckas, 3aMblKaemas C ABYX KOHLLOB
nonychepnuyeckMmMm NOBEPXHOCTSAMU. YeM OHO obLiunpHee, TeM
TO/IWMHA CTeHOK 6yaeT 6onbwe. [loaToMy xunuwe (4TOoObI
TO/ILLMHA CTEHOK OKa3asiaCb MNpaKTU4YeCKOoM) yCTpaumBaeTcs Ha
HECKOJIbKO COTEeH WM Tbicad dJenoBek. OHO COCTOUT U3
bnectsawen, CHapyXu W BHYTPWU, LUUIMHAPO-LUAPOBOM
NOBEPXHOCTU. TpeTbss 4acTb ee, obpawéHHas Kk ConHuy,
pelleTtyaTtas Co BCTaB/MIeHHbIMW CTéknaMu. locneaHasa noxoxa

Ha KPUBYO paMy CO MHOXECTBOM CTEKOJI.

Kakada ¢popMa n kakme pasmepbl Hanbonee BbirogHbl? LLlapoBas
dopma HeynobHa noTomy, 4TO cooblieHne Mexay LapoBbIMU
NOBEPXHOCTAMU yCTpamBaTb He 0COO6eHHO nerko. Jly4ywe B 3TOM
OTHOWEHUN Kpyrnble UWNNHAPUYECKME, O4YeHb AJIMHHbIE
NOBEPXHOCTU. UTakK, Xxunuwe nMmeet emna Tpybbl, A/iMHa KOTOPOK

HeonpeaeneéHHO BenkKa.

Kakoin e ee nonepeyHunk? Yem oH Oosnblle, TeM MeHblUe
COJIHEYHOro cBeTa NpuUAETCAa Ha eaunHuuyy o6bEéMa, MM Ha
Kaxgoro obutartens. 3HauuT, 60nblWION AMAMETP He BbIrOAEH,
MOTOMY 4YTO CBEeT MUTAeT pacTeHus, a pacTeHUss KOpMAT

yenoseka. Ho ¥ Manbli NonepeyHMK He XOopoll, TakK Kak
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CTECHHAET [ABWXEHWe, orpaHuymBaeT MpocTop MU AaéT Manyik
TONWUHY 060104YKN. MOXKHO MPUHATL MOMNEpeYHNK HEe MeHee 2-—
3 M. HO, KOHeyHO, OH MoOXxeT ObITb W ropasao 6onblue,
coobpa3HO Ha3Ha4yeHu Xxunuwa. 3anbl cobpaHun 6yayT
rpoMagHbl. TakXxe 3aBoackme U apyrme obuecTBeHHble
coopyXxeHuda. Ix pasmep onpeaenserca mx Ha3Ha4vyeHunem. Mol
nokKa MMeeMm B BUAY CYLLECTBOBaHME CEMbU U ee MponuTaHue...
Mo BbluncneHunto, obonovka uMNnMHApa c amameTpom B 3 M byaer
HenpakKTU4YHO TOHKA. HO HMYTO He noMmelwaeT HaM ee caenaTb B
10-100 pa3 Tonwe. [IpoYHOCTb BO CTO/IbKO Xe pas3

YBEJIMYNBAETCA, a MaAaTEPMaAJla HE XKaJlKO.

He Toncrasa Tpyba, KpoMe CBETOBbIX MPENMYLLECTB, UMEET eLlé
Apyrue: 4yeMm rnorepevyHmK ee MeHblle, TeM Ha 6onbliee 4ncno
M30/IMPOBAHHbLIX APYr OT Apyra OTAE/IEHWW OHa MOXET ObITb
pa3gesieHa. JTO XXe YMEHbLUaeT PUCK JNUWNTbCA BO34yXa U

NormbHyTb B NYCTOTE.

[MonoXXuM, HanpuMmep, 4YTO AJIMHA Xuaumwa 3 KWUJIOMETPa,
nonepeyHnk 3 M. Torga oHO MoxeT 6bITb pasgeneHo Ha 300
otaeneHmn, kaxgoe B 10 M AnvHbl, 3 M WwWuUpuHbl U 70 M3
o6BbEMa. DTO o4eHb NopsAoYHas 3ana, BNOJIHE AOCTaToyHasa Angd

noMelleHnss cpeaHel cembu. CBeTOBass €ee MNOBEPXHOCTb
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coctaBut 30 M2, 4TO COBepLIeHHO AO0BOJIbHO AN4 nuUTaroLwero

CeEMbKO Oropoaa.

B ueM xe TyT 6e€30onacHocTb? JonyCcTnM, 4TO OAHO U3 OTAENEHUN
HayMHAeT BbINyCKaTb ra3 HapyxXy. MaHoOMeTp 3TO ceun4ac
ykaxeT. Toraa ceMbsa yxoAUT B coceagHee oOTAeNneHue, a
HeucrnpasHoe unlonupyetca. OHO ocCcMaTpuBaeTcsa MNOTOM
CHapYy>Xu N BHYTpU, o6LLMMU CMIaMKN, B 0OCOObIX HEMPOHMLAEMbIX
oAexaax n ucnpasensieTcd. Toraa cemMbsd BO3BpalLlaeTCs B CBOE
NOHO. [MOHATHO, 4TO 4YeMm 6onblle OTAENEeHUN, TeEM MeHblle
onacHoctu. MoryTt O6bITb o0cobble npucnocobneHns angd

dBTOMATUYECKOIro ykKasaHuU4d MEeCTa ra3oBou YTEYKMHN...

Bo3ayx 6bl B oTAeNleHUM UCNOPTUIICA, ecnin 6bl HE pacTeHusa u
Mx noysa. Ho Kkak Ha 3emse coBepllaeTcsa KpyroBopoT,
ouMarWmMn aTtMmocdepy M noysy, Tak M B HaWleM MaNleHbKOM
MUpKe, T. €. CEMENHOM oTaesnieHnn. NMoapobHOCTM AaamMm, Koraa

6y,£|,eM OonmcbiBaTb BOCINMTAHUE paCTeHMVI.

O6paTnM BHMMaHWeE Ha TemnepaTypy Xxunuwa. Npn onncaHHOM
yCTpOMCTBE W Ha paccrtodHmm ero ot ConHua, paBHOM
pacCTossHMM OT Hero 3emaun, T. €. Ha 3eMHOW opbuTte, CHOCHas

TeMnepaTypa BO3MOXHa TO/IbKO NMpWU BpaLlEHUN XWUnwa, Koraa
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OKHa obpauleHbl To kK ConHUy, TO B 06paTHYO CTOpPOHY, T. €.,
Kora Mo/ly4YaeTcs B XWWULLE MNOMEPEMEHHO TO [ieHb, TO HOYb.
OHa BO3MOXHa TakXXe Npu NOCTOSAHHOM O6pallleHnn YacTu OKOH
B TEHEBYIO CTOPOHY, KOraa OocCBelleHa BHYTpu, npumepHo, 0,1

BCEN BHYTpeHHen nosepxHocTtn (nnu 0,3 npoekumn).

TeMmnepaTtypa Boobuwe 6yaer 3aBuceTb OT HAC U MOXeET
n3mMeHATbCca oT 250° xonoma go 200° Tenna, CMOTpA MO TOMY,
KaKOM 4acCTbiO COJIHEYHOro CBeTa Mbl Bocnosibayemcd. OgHuM
CNNIOBOM, MOXHO MOJIy4NUTb HE TOJ/IbKO BCE KJSIMMaTbl 3e€MJ/IN, HO U

KAnMaTbl BCcexX nnaHeT BceneHHOM.

OaHO 34ecb He JlagHo. DKOHoMUA TpebyeT, 4Tobbl Mbl
MCNO/Ib30Basin C MOMOLbIO pPaCTEHUN NN APYTrUMKU criocobamu
BO3MOX>XHO b6onbllee KONM4ecTBO CO/THEYHOW sHeprun. Ho Toraa
nonyumntcs 200° Tenna n Bce byaeT COXXeHo. TepsaTb Xe CBET,
OTBOpayuMBasiCb OT Hero, obnaHo. ECTb NpocToe CcpeacrtBo: 3TO
yaanuTtbCss Ha Aapyryto 6onee oTaanéHHyto opbuty, Mexay
Mapcom u lOnuTtepoMm, 6nmxe K nepsomMy. Ecnun yganumcs sasoe
Aanbwe, yem 3emna ot ConHua TO MOayyYMM Ternsla He MeHee,
YeM CKOJIbKO HYXHO A1 4yesioBeka W pacTeHun ans ux
bnectawero pasButusa. Torga yxXe He HyXHo byaer

noBopaymBaTbCcsa N npeHebperaTtb Aapamn ConHua.
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HekoTopoe BpeMsi MOXXEM MNOXWUTb U Ha opbute 3eMnun, HO 3TO
pacTounTtenbHo. Ha ABOMHOM e pPacCTOAHMM Mbl MOJYYUM U
CO/THEYHOro MecTa BYeTBepo 6o0sblie, 4YeM Ha pacCTosAHUU
3emMnun. TaMm Xe HanaéM u MHOro matepuana, nbo ato 6yaer 3a
MapcoM, yxe B nosice actepoumgoB. (Ectb cnocob wn He
pacTOUYNTENbHbIN, — WCMNOJSIb30BaTb BCH COJIHEYHYIO 3SHEPruio

6e3 ypaneHus ot ConHua.)

NTak, KakoBo 6yaeT oTHoweHne K HaMm CofiHUA, KaKOBO HaMm
byaeT B nawem xunuwe bnarogaps emy? Mbl NoSy4YnMM BeYHbIN
AEHb WIWN BEYHYKO HOYb, WM YepeaoBaHME TOro U APYyroro,
CMOTPS NO XenaHuw. PacteHnsa MoryT Nosib30BaTbCs BEYHbIM
AHEM, a 4yenoBekK, NpuBLIKLWINIK, bnarogaps BpalleHuto 3eMin,
crnaTb, MOXeT orpaamtb cebsd BO BpeMS OTAbIXa 3KPaAHOM U
Monb30BaTbCs MOJIHOM TEMHOTOMW. Y HAC Bcerga npekpacHas
noroga M TeMmnepaTtypa Mo xenaHuto. HeHanobHo oaexabl U
obyBu. ObunbHoe nuUTaHMe — pacTUTeNbHbIMKU MNPOAYKTAMM.
HeBO3MOXXHOCTb 3apaXeHns, BCNeACTBUE OTCYTCTBUS 3apa3HbIX
bakTepun, U30NNPOBKU W BCeraa BO3MOXHOW Ae3unHdeKkuunu
Ka»aoro oTAeneHus 0CO6bIM crnocobom MOBbILLEHUS

TemnepaTtypbl 4o 100 °C n 6bonee. [la u Ha ABOMHOM pPaCCTOSHUN



14

oT Co/lHUa@ MOXHO CWM/IbHO MOBbIWATbL TeMnepaTypy. Ho 06 aTom

nocne. MOXHO /1M CPaBHUTb BCE 3TO C HECYACTHOM 3eMNnén...

NMepengéM ewé K Oo4YeHb Ba)XXHOMy O06CTOATENbCTBY WM
6becueHHOMY gapy 3(MUPHOro npocTopa: K OTCYTCTBMUIO
KaXkyLLencs Tsxectu. TaM eCTb Macca, HO CUJbl TAFOTEHUS Kak

OyATo OTCYTCTBYIOT.

Halwe >Xunuilue MUYMTCAS CO CKOPOCTbHO HECKOSIbKMX [AEeCATKOB
BEPCT B CEKYHAY, HECKONIbKMX MWINIMOHOB BEPCT B CYTKMWU,
CMOTpS Mo paccTtossHuio oT ConHUa: 4yeM bnumxke K HeEMYy, TEM
6bicTpee, n ob6paTHO. HO Mbl 3TOro0 ABUXEHUS COBEPLUEHHO HE
3aMeYyaeM, Kak He 3aMeyaeM ABuxeHusa 3emnun. Ham kaxercs,

YTO Mbl NOrpy>eHbl B abCONOTHbIN MOKOMN.

Ha Hac aenctBytloT cunbl TaroteHmnsa ConHua, naaHeT, 3BE3a U
BCceX HebecHbIx Ten. HO Mbl M UX He 4YyBCTBYEM, KaK He
yyBCTBYeM, 6yayum Ha 3emne, nputsxeHune ConHua. Mbl Ha
3eMne owyLlaeM TOMbKO ee NpuTaxXeHne. Ho B HalweM xunuuie
— OT 3eM/nn Aaneko; BMecTo 3eM/Im — KpoxXoTHas Mmacca Tpybbl,
KOTOpasd no CBOEM MasioCTU, HE OKa3blBaeT Ha HAaC 3aMETHOoro

NMPUTAXEHWNA.
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MputaxeHne ConHua n Apyrux HebecHbIX Ten 3acTaBnseT Hac
nagaTb K HAM N NOTOMY OMUCbIBATb KPUBYIO JINHUIO, NOAO6HYO
TOW, KOTOPYIO onucbiBaeT 3eMns. Ho nageHmne Halwero Xunuulia
M Hac CaMUX COBEpPLUEHHO OAMHAKOBO. [M103TOMYy Mbl €ro U He
3aMeyaeM, KakK He 3aMevyaeM, byayym Ha 3emiie, Hallero

nageHna Kk ConHuy.

TsxecTb Kak 6bl OTCYTCTBYET, KakK OTCYTCTBYeT, NO-BUAUMOMY,
ABMXeHne. HeT HU TaXeCcTun, HWU AOBUXEHUS, eCc/iM Mbl He
npouseenn mx camu. Kakume xe nocneacrema? Tena He AaBAT
ApYr Ha gpyra v He nagarT. 34aHne, Kak 6bl Bennko Hu 6b110,
XOTS1 Obl B HECKOJIbKO AECATKOB BEPCT, HE MOXET pa3pyLunTbCs
M HEe MOXEeT HUKyaa ynactb. bBbopbbbl C TAXeECTblo nNpu
MOCTPOMKaAxX HeT. To/AbKO MNpuM  MJIAHETHbIX  pa3Mepax
COOPYXEHUN, B HECKOJIbKO COTeH BEPCT, UX 4acTu, B3aUMHO
TArotTes, MOryT oka3blBaTb 3aMeTHOe AaBJfieHMe ApPYr Ha Apyra.
[Mlp  HEeOQOCTAaTOYHOM  COMPOTUBAIEHMW  MaTepuasia  OHU
cbnmxaroTca un paspywatTcd. Ho v paspylwleHHoe 3aaHue
yrnacTb HUKYAa He MOXET, KakK He nagaet JlyHa na 3emnto n obe
— Ha ConHue... Tena MOryT AepxaTbCs HEMOABMXXHO 6€3 BCAKOM
onopbl U 6€3 CoNnpMKOCHOBEHUSA ApYyr C ApyroMm. HanpasneHue
nX ToXXe 6e3pasnIM4yHO B OTHOLUEHUM MOKOoS. Hanpumep, Mbl B

HaLLEM XWNULLE MOXEM, He nazasl, BUceTb (6e3 BEpEBKU UK
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ApYyrom onopbl) B BOo3ayxe, obpatmBwuncb ronosoto K ConHuy,

nWJin HoraMm K HEMY, WA OOKOM — KaK XOTUM.

[pPy30B He CYLWECTBYEeT Y HacC, CYLWECTBYHT TOSIbKO MacChl.
JTlobyto Maccy Mbl MOXEM AepXaTb B pyKaxX, He UCMbITbIBAs HU
Manenwen Taxectn. OHa MOXET ObITb U HA rONIOBE, U Ha CMNUHE,
M NoJ HoraMmm — Mbl BCE paBHO ee He 3amevyaeM. OTcioaa BUAHO,
YTO HaM HEeT HaAobHOCTU HEe TONbKO B oAeXAe U 06yBU, HO U B
Mebenu. 3a4eM CTyNbs, Kpecna, KpoBaTu, TIMAKN, NOAYLIKM U
T. A. YenoBek HM K YeMy caM cob0M He MPUXMMAETCSA, HUKAKOE
TesI0 Ha HEero He AaBUT, BCAKOE MECTO TaK «MSArkKo», Kak HUKakas

nyxoBas NMoOCTeEJ/lb HE MOXET ObITb MArka.

3a4yeM nepeknaablBaTh HEXHbIE PPYKTbl, CTEKNAHHYIO MOCYyAy U
JTIOMKUE BELLWX CO/TIOMOWN, OMWUJIKAMW, BATOW, TPSANbEM, ecnu HEeT
B3aMMHOIo fAaBneHus.. Pa3Be Bce 3T0O He Benukoe

NpPenMyLLEeCTBO Hallen cpeabl!

Bepxa n HM3a He cyuwiecTByeT. [loka YenoBeK He MPUBbIK, BEPX
Ka)XeTcs Haj rosioBov, a HM3 Noa HOoraMm. 3HAYUT, BEPX U HU3
MEHAIOTCA NO XenaHuto. KakoBO 4yBCTBOBAaTb MNeEpBOE BpeEMS
cebsa 6e3 onopsbl U noa Horamu 6e3aHy! NMoToM MNN3NA BeEpXa

M CcTpax ucyesatloT. Ho nepBoe Bpems, ANA YCNOKOEHUS,
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HeobXxoANMbI: Xnnnuwe, CTeHbl U NOJibl N AaXE NMPUKOCHOBEHNE

K HUM.

Tenepb paccMoOTpuM aABumXKeHue. Mbl He 6yaeMm rosopuTb 06
NWCTUHHOM [ABUXXEHWUN, KOTOpPOro Brpo4yeMm BoobLle HeT: ecCTb
ABMXeHue oTHocuTenbHo 3emnun, ConHua WM Kakoro-nmbo
apyroro tena, abcosoTHOE Xe ABUXEeHne Hen3BeCTHO. Ho Mbl
oTbpacbiBaeM Jaxe Halwe njaaHeTapHoe paBuxeHune (Hawe
Xunuwe  Muyntca  nogobHo  nnaHete), T.e.  ABUXEHME
oTHocuTenbHo ConHua. Beab Mbl ero He 3aMevyaeM U roBoOpuUTb O
HeEM roka He 6yaeM. MMeeM B BuUAY TOJ/IbKO ABUXEHUE,
npoun3BeaéHHOE HaMU: MOCPeACTBOM MYCKY/10B, MallWH UK eLwé

yero-Hmbyab.

COBOKYMHOCTb XWUNULW, WMEKLWMUX OrpPpoOMHOE MPOTAXKEHUNE B
ONVHY U WWPUHY, W TpoOMajHyl Maccy, 6yaem cuyuTaTb
HEMNOABUXXHOW, KaK, paccMaTpuBasl 3eMHble YesioBeyeckue

OBUXEHUNA, Mbl CHUTAEM HenoABUXHOM Hally MnJiaHeTy.

Mbl, HanNnpuMep, HaxoaAnMCS B obWwMpHOW 3ane, rae NpoM3BoaAuUM

pPa3Hbl€ ONMbITbl ABUXXEHWNA.
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[Monoxwum, rae-HMbyab B cepeanHe 3asbl HAaxXOAUTCS KaKoW-
HMOyab KaMeHb, CTOJI, KOMOA WIu ApYyron npeaMmeT, 4acTu
KOTOpPOro He B3aMMOAENCTBYKT, He TMepeMeLwarnTcs, Kak
HanpuMmep, B paboTatowen MalmHe, Uan B XUBOTHOM, T. €. Mbl

noapa3yMeBaeM 0A4HO TBEPAOE HEOPraHM4YecKoe Teno.

C 60/1bWMMK TPyAaMM Mbl MOXEM YCTaHOBUTb Hall MNpeaMeT
(cTon) HeENoABUXHO. MyCTb Mbl 3TOrO AOCTUTHEM. YTO Xe byaeT?
OH OCTaHeTCcs BEYHO HEMOABMXHbIM, T. €. He byaeT BpallaTbCs
WIW NepeMeLLaTbCsl OTHOCUTENbHO CTEH HALLUEero MnoMeLleHuUs.
Kakoe nonoxeHune Mbl €My Npuaanan, Takoe N OCTAaHETCA B HEM

Ha BEKWN BEKOB.

To ke Mbl MOrnn 6bl caenaTb C YENIOBEKOM: TaKXe YCTAHOBWUTb
ero HenoABM>XHO, MONPOCUB €ro He ABUraTb YneHamu. Torga oH

HU I'Ipl/I6J'IM)KaTbCFI K CT€HaM, HU yAaNldaTbCd OT HUX HE 6yp,eT.

Ho BOT npepnocrtaBuMm emMy cBoboay ABUMXEHWA W MOMNPOCUM
NYCTUTb B AE€N0 HOMM, PYKU N YTO OH XOYET, N NpnbnmsnTbcs K
HaM. Y10 e Mbl yBnamm? OH 6yaeT KOpYuTbCH, BCE UYJIEHbI €ro
npnayT B [ABWXEHME, HO OH OCTaHeTcs Ha Mecte (ecnu
Boobpa3nM, 4TO BOKpyr ero nycrota). OH COBepLWeHHO

cBoboaHO MaxaeT Horammum, pykamum, wusrnbaetca  Kak
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pa3faB/ieHHbIA 4epBSAK, MNOBOpAayYMBaeT [rOJI0OBY HanpaBo U
HaneBo, MNpPUMHMMAET BCe nonoXxeHus (cupauee, cros4yee),
HanpaBAsgeT PYKU N HOMM BO BCE CTOPOHbI, HO LLIEHTP €ro TAXXecCTu
OCTaétcsa Kak 6bl NpuUrBoXXAaEéHHbIM. OH OCTAéTCcd Ha TOM Xe

MecTe U HE CABUHYJICA HWN Ha OAUH CAHTUMETP.

Mbl NPOCMM Hallero Apyra MOKPYXWUTbCS, KakK KpyxXaTcsa AeTwu.
Ho n 3To eMy He yaaércsi, HECMOTPS Ha BCe €ro ycunus u
XXEeNnaHus WMCNONMHUTb Hawy npockby. Koraa oH, YTOMMEHHbIN,
YCMOKaMBAETCS, TO INLIO ero obpalleHo B Ty K& CTOPOHY, Kak u
BHayase, Korga Mbl ero YycTaHaBAMBaNM HEMNOABUXXHO.

HanpaBneHme €ro Te€Jia TakXe HNCKOJIbKO HE USMEHWNJIOCb.

Ecnu Tak o6CTONT Aeno, TO KakK Xe ABUraTbCs, Kak HanpasnsTb
cebss B pa3Hble CTOPOHblI M nNepeMewaTbca? Huyero He MOXeT
ObITb Nnerye 3TO0ro. MOXHO CKOJIbKO YrogHO BpawaTbCs W
ABUraTbCA BO BCe CTOPOHbl — KaK B ra3oBOM cpene, Tak U B
nycrtoTe. B ra3oBon cpeae A0CTAaTOYHO flaaoHen pyk. OHM MOryT
HaM CNYXWUTb KpblNbSMnU. CKOPO Mbl HAYUYUSTUCb Obl, OTTanKnBas
BO34YX, BpalwaTtbCad W ABuUratbCa Kygda yrogHo. Ho nagoHu
nJoxme Kpblsibs — NOBEPXHOCTb UX Yyepecyyp Mana. Haao B3ATb
B PYKM NErkuve nnactuHku, npuMmepHo B 1 M2, C nMoMoublo UX

MOXHO MOBOpAayMBaTbCA U ABUraTbCA OYEHb CKOpO. Kpblibs
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MOTyT ObiTb M MeHblle. Beab ogoneBaTb CUY TAXECTU He
HY>XHO, MPUXOAUTCA TONbKO 6G0OpPOTbCA C KOCHOCTbIO Tena U
CONpPOTMBNIEHMEM Cpeabl, T. €. C €e MWHEepPUUEN N TPEHMEM.
Ycunua Ans 3TOro Hy>XHbl CaMble HUYUYTOXHbIE, €CNU TOJIbKO

CKOPOCTb 06bIKHOBEHHAs, HAaNpuUMep, NELIEr0 XOXAEHUS.

Ho n B BO3ayXxe 1 B NyCTOTE MOXHO ynoTpebutb aApyrme rnpuémsbl.
B nyctoTe Xe OHUW obsa3aTenbHbl, M60 B HEW WHbIX CPeaCTB
ABMXEHUS HeT. B BO3ayxe Halwero Xunuiwa OHU, He HYXHbI, TYT
AOCTaTOYHO KpblNbeB. Bce e Mbl byaeM npoaosXatb OMbIThl B
Hawew 3ane, npeHebperas conpoTUB/IEHNEM Cpefibl, KOTOPOE He
BE/INKO Npu  OB6bIKHOBEHHbLIX  MEPBOOLITHLIX  CKOPOCTAX

yesioBEKa.

Mbl BWAENW, 4YTO 4esloBeK He Mor caM cebsa npuBectTu B
OBUXEHME, T. €. MOoSy4YnUTb NOCTynaTeNbHOEe AKX BpallaTenbHOe
NBUXEHWE, He MOr J[a)e MoBepHYTbCA B APYryt CTOPOHY.
Mony4yanocb 6ecrnopsiaoyHOe ABMXEHUE UYIEHOB W TONbKO. B

KOHLE XE€ KOHLUOB BCE OCTaBaAJIOCb B NpexXHeM COCTOAHUN.

Ho npeacrtasum cebe, uto 4yenoBek oget. OH CHMMaeT wndany
NN nnaxak (3TO BO3MOXHO) M KUAaeT uUX B CTOpPOHY. Beuwm

MUyaTCd, HO M OH He ocTaétcda Ha mMecte. OH MenasieHHo
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NepeMellaeTcs B MPOTMBOMOJIOXKHYK CTOPOHY, TMOKa He
CTYKHEeTCs O CTeHy. Ecnn 6bl He npensaTcTBUE, ero ABUXEHME

NpoAos1kanocb 6bl BEYHO, pAaBHOMEPHO U MO MPAMON INHUN.

YeM 60nblIYIO MAaccy UMeeT OTKUHYTbIM NpeaMEeT U YeM CUJibHee
OH OTOpOLLUEH, TEM CKOpee nepemellaeTcs n yenosek. Ecnm 6bl
ABoe Nogen oguHaKOBOM MacChbl OTTOSIKHYNNCb APYr OT ApYra,
To 06a ABMranucb 6bl C paBHOK CKOPOCTbIO B MPOTUBOMOIOXHbIE
CTOPOHbI. ECnn 6bl 04MH OTTONIKHYNCH OT ABOMUX UAN OT ABOWNHOMN
MaccCbl, TO OH nonyudmn 6bl CKOPOCTb BABOe 60/bWYH), 4YeM

OTTOJIKHYTbIE ABO€.

Mpn 3TOM TpyAHO n3bexxaTb BpalLLUeHUs: OTTONIKHYBLUMECS ApPYr
OT Apyra Macchbl ewé u BpalwatTca. B obwem unx asmxeHue
NOAOOHO ABMXEHUIO 3KMMAXHOro KoJsjeca, niaHeTbl, AETCKOro
BOM1YKa U T. A. Ho TeopeTnyeckn BO3MOXHO OTTankuBaHue u 6e3

BpawleHunsd, T. €. YNCTOE MNMOCTYyrnartesibHoeE ABUXEHUE.

PaccMoTpuM BpaweHue otaenbHo. OngaTb o6paTtMMcsa K HaweMy
o4eToMy 4enioBeKy. [MonpoCcnM ero CHATb KapTy3 WUAnM canoru u
3aBepTeTb UX Ha MaHep BONYKA-UrpyLwwKU. Tenepb Mbl BUAUM
BEPTALWMMCA canor nnm kKapTty3. Ho n yenosek, CHSBLUMA €ro,

HauYMHaeT MeasieHHO noBopavnmBaTbcd. OAQHMM CNOBOM, OH
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MeA/IeHHO 3aBepTesiCA, KaK U ero Lanka, To/ibko B 06paTHYIO
CTOpPOHY. YeM MaccmBHee M o0bwmMpHee Bellb, KOTOPYK OH
3aBepTesl, U YeM CKopee OHa BEepTUTCS, TEM MU YyesloBevyeK Hall
BepTuTCA 6bicTpee. Ecnu 6bl ABa YenoBeka 0A4NHAaKOBOW (GOpPMblI
M Maccbl 3aBepTenu apyr apyra, 1o oba nmenu 6bl 04NHAKOBYIO
YFNOBYI CKOPOCTb BpalleHus. Ecnu xe oanH 3aBepTesica BOKpPYr
CBOEN BbICOTbI, @ APYron BOKPYr CBOEN LUMPUHbI, TO NOCAeaHNI
6yneT BpawaTbCca MeaneHHee, 60 MOMEHT BOKPYIr nonepevyHomn

ocun byaet 6onblue.

B BO34yxe, KOHEeYHO, BpalleHue, B CUY TPEeHWUHA, paHO uIun
No34HO npekpaTnnocb 6bl. HO B NnycTtoTe OHO 6b1/10 6bl BEYHbLIM
N PaBHOMEPHbLIM, KaK PpaBHOMEPHO M BEYHO ABWXEHME MJIaHEeT.
N paBa 3aBepTeBlIMECH 4enoBeKa, KaK KyKibl, 6yayT Be4dHO
BpawaTbCs. X BOMS HE B CUJTaX YHUUTOXUTb 3TO ABUXKEHME, KaK
M OBWXKeHWe nocTtynaTtesibHoe. Ho ecnm OHM onsATb CUensaTcs
Apyr C ApyroM, TO ABUXeHne o060Mx OCTaHOBUTCH, T. e.

BpalleHus He byaer.

MpeactaBuM cebe Kyuky noaen, 6e3 onopbl, COBEPLUEHHO
HeNnoOABMXHbIX N He Bpawarwmxcs. O6LWnNn LEHTP UX TIXECTU
Henokonebum. MoMeHT BpalleHUs Ha BeKM paBeH HyAt. Ho

KaXOblh M3 HUX MOXET CKOJIbKO YrooHo KpWMBIATbCA,
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rpMMacHuU4YaTb U NPUHUMaTb BCAKWE MO3bl. OBUMXEHUS BCEX UX
MYCKYJIOB TaK Xe cB0b6oAHbl, Kak M Ha 3emsie. OTTankmeasiCb
ApYyr OT gpyra, OHM MOryT nojslydaTb BCAKWE BpawaTesibHble U
nocTynaTesibHble ABUXEHUS. Kakon-Hmnbyab cybbeKT,
NOJIYYMBLUN TaKOBble, €C/in He MOXEeT CXBaTUTbCA 3a obuyto
Ky4y UM He CBSA3aH C Hell BepE&BOYKOM, HUKOrAa He noTepser
HW CBOE BpallaTesibHOEe, HWU CBOE MoCTynaTesibHOEe ABUXEHMUE.
OH Ha BEeKWM OCTaEéTca AEeTCKMM BOJIYMKOM M Ha BEKW pacCTaéTcy
CO cBOMMU Apy3bsaMn. OH byaeT ABUraTbCAd BEYHO, paBHOMEPHO
N NPAMOSIMHENHO. MNMPONAET ThICAYN, AECATKN TbiCAY BEPCT N BCe-
TaKn He ocTaHoBUTCA. Bce MoryT pasbpectmcb Kyga XOTHAT, HO
LEHTP MX TSXECTU OCTaAaHEeTCs NPUrBOXAEHHbLIM K OAHOMY MECTy

NPOCTPAHCTBA.

UTobbl  OCTAaHOBUTb  ABUXEHWE, Haao Apyromy  Teny,
MMerLemMycs npu Hac, coobwmnTb obpaTHOEe BpalleHune uIn
obpaTHOe nMocTynaTesibHOe ABuMXXeHune. Ecnm oHo bygert
HeAOCTaTOYHO, TO  ABWXKEHMEe T[/1aBHOro Tejla  TOMbKO
3aMeaNINTCHa, ecu AOCTaTO4YHO, TO OCTaHOBWUTCHA, ecnu byget
N3nwHe ObICTPO, TO He TMpPeKpaTUTCs, HO NepeMeHuT

HanpaB/EHME.



24

[TOHATHO Tenepb, Kak BO36yXAaTb M NpeKkpalwaTb ABUXEHUS B
BO34yXe. B »Xunuwe MOXHO OTTaNKuMBaTbCHA OT €ro CTeHOK, OT
Kaknx-Hnbyab npeaMeToB, WAM OT BO3Aayxa C MOMOLbIO
HebonblNX KpbINbEB, KOHEYHO, HE MMeWNMX Beca. B nycroTe
— Jeno onacHee n TpyaHee. TyT HYXHO WMMETb onopy, T. €.
Apyroe Teno, XOTS UM He CBSA3aHHOe C XuanweM. MOoXXHOo
ynoTpebuTb pakeTy, CKaTbiW ra3 uau nap, noboe TBEpaoe mnu

XNAKOE TEeNO.

MO>HO 060MTUCE U 6€3 NoABMXHOM onopbl 1 6e3 oTbpacbiBaHUS
Ten (KoTopble yneTarwT OT HAc HaBeKW), ecnn ceBs3aTb cebs
BEPEBKOM WM  MNpPOBOJIOKOM C  Xuauwem. Toraa  Mbl
OTTa/IKNBAEMCS OT HEro B >Xe/flaeMyto CTOPOHY M NeTUM A0 TeX
nop, MNoKa MNpuMBA3bL MAac He OCTaHOBUT. 3aTeM, npwu

BO3BpaLLEHNUN, Mbl NPUTATMBAEMCS 3@ BEPEBKY K XUINLLY.

3HaunNT ABUXEHME B a3(PpUPHON NYCTOTe, B cpede 6e3 TaxecTu,
MOXeT OblTb TpEX TrNaBHbIX copToB. [IpsAMONMHENHOE WU
paBHOMepHoe 6es3 BpalleHus, BpallaTenbHoe npu
HENOABMXHOCTM LEHTpa TSAXeCTM W OCUM BpalleHus, WU
CMELlaHHOe, T. e. CoegMHEeHWe Be4yHOro BpalwaTesbHOro ¢

BEYHbLIM MOCTYMNATEJ/IbHbIM — I'IpSlMOJ'IVIHGVIHbIM.



25

EcTb ewé 6onee cnoXHoe BpawaTesibHOE ABUXEHUE, Mnpwu
KOTOpOM npucoeamnHsieTca konebaHue ocu BpauweHus. Ho oHo
HEeYyCTOM4YMBO, T.€. HEBEYHO N NMOHEMHOry rnepexoauTt B Nnpocroe

BpalleHne BoKpyr ceBoboagHon (cneuymanbHbl TEPMUH) OCHU.

Mbl He roBOpMM TYT MpPO Te&na C/OXHble, 4YaCTU KOTOPbIX
NOABUXHbI, WNM MNpO XWBble Tena. Te W Apyrne MoryT
oTbpacbiBaTb BUAMMbIE, WIN HEBUAWMbIE YacTuubl. M noTomy
yKa3aHHble 3aKOHbl ABMXXEHMS 6yayT, Kak 6yaTo, HapylwaTbCcs.
Tak, BCAKOE XWUBOTHOE HEMPEPLIBHO BbIAENSET U3 CEOS pa3Hble
BelllecTBa, HanpuMmep napbl U rasbl, U NOTOMYy ynoaobnsercs
peakTUBHOMY npubopy. YenoBek B HaWEM Xunulie, 6yayuu
CHayana  abCco/nTHO  HEMNOABWUXHbLIM, noa  BAUSAHUEM
oTbpacbiBaHMSA ra3soB M MapoB, HEpaBHOMEPHOro obpalleHus
KPOBW, ABWXEHWUA cepaua n Apyrnx OopraHoB, — MOHEMHOry
npuobpeTaeT He TOJIbKO BpallaTenbHOEe, HO W MOCTynaTesbHOE
aBUXeHue. ToNbKO 3TO HE cpasy, a CAycTa 3HauuTesbHbIN

MPOMEXYTOK BPEMEHM.

Ecnun >xe HeT oT6pacbiBaHUS, TO BCE Tefa XUBble U MEPTBbIE, KakK
6bl OHW C/OXHbl HW 6bIIN, MNOAUYMHAOTCA TPEM 3aKOHaM, a

MMEHHO.
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A. ECnu LeHTp TAXeCTu CNOXHOro Tesia HaxoaAnTcsa B MOKOeE, TO

3TOT MOKOW BHYTPEHHUMU CUJ1AMUN TE€J1a HE MOXET HAPYLUUNTbLCA.

b. Echu LEHTP TAXECTU UMEET ABUXEHUNE, TO U 3TO ABUXEHNE
HE MOXET U3MEHUTbCA BHYTPEHHUMU CUJ1IAaMU HWN MO BEJTUHUHE,
HW NO HanpaBJI€EHUKO, T. €. 3TO [ABUXEHUE 6Y,D,€T BEYHbLIM,

paBHOMEPHbIM U NMPAMbIM.

B. Cioaa OTHOCUTCS elé TpeTuin, Ype3BblHanHO BaXXHbI 3aKOH,
OTHOCSILLMNCA K BpaLWLEHUIO C/I0XKHOIo Tesia, ABUXEHME 4YacTeu
KOTOPOro M B3aWMHOE MNOJIOXKEHNE TOCTOSHHO W3MEHSeTCs:
BpallaTeNlbHbI MOMEHT MHEPLUUU STOrO Tefla Ha BEKU OCTAETCH

Hen3MeHHbIM (0O MOMEeHTax BCAKOro poda CM. B MEXAHUKE).

OTOT 3aKOH MMeeT, HanpuMmep, NpUMEHEHUE K CKUMAtOLWMMCS
CO/IHUAM, TYMaQHHOCTSM, T[MJ1aHeTaM, COJIHEYHbIM CUCTEMAM.
MpnMmeHeHns ero 6ecumcneHHbl. Tak, ecnu Bpaljarowasacs
rpynna nwoaen, CuernJieHHbIX B3auMMHO pyKamu, 6yaet
cTarmBaTbCcsa B 6o/ee TeCHyl Ky4dKy, TO OHa BeCbMa YCKOPWUT
CBOE BpallleHne n TeM CUNbHEE, YEM KyUKa caenaeTcs naoTHee,
n 0bpaTHO. He TONIbKO Npu 3TOM YCUIMBAETCSH YrnoBasi CKOPOCTb,

HO U abconTHaga...
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YTo )Xe 4YyBCTBYET 4esioBeK, BpallaloWwmnMnca uam ABUratowmmncs
6e3 BpaweHna? Onate 6byaeM Habnwaatb ero mnm cebsa B
xunuwe. C  HenpuBbiYKWM  MOCTynaTeslibHOe  ABUXEHUe
COBEpPLUEHHO He CO3HaeTCcd. HaM nokaxeTcs, 4To ABUraeMcs He
Mbl, @ OKpYyXawwmne Hac CTeHbl. TakXe He CO3HaeTca wu
cobcTBeHHOE BpalleHue. lNpeacraBnsieTcss He CBOE BepyeHue, a
BEpYEHNE KOMHATbl. HaM Ka)XeTcs, YTO KTO-TO 3aBepTes Haue
Xunuuwe. Mbl, Xutenm 3eMsmn, n BepTUMCs C HEN, U ABUraemcs
Bnepén, U nMeem eLwé C HeMm COTHM pa3HOObpa3HbIX ABUXEHUMN.
Ho BCe nx Mbl owyLllaeM He Kak Hawe cobCcTBEHHOe ABUXEHNE,
a KaK [ABWMXEHWEe OKpyXawwmx Hac HebecHbix Tesl. ToNbKo
Npou3BoAMMblE HaMWM CaMUMU [OBUMXXEHUA Mbl CO3HAeM WU
owywaeMm. MHOXeCTBO Xe ABMXEeHUW 3eMnNn oNg Halwumx 4yBCTB

He CYLLEeCcTBYIOT.

Ho Beab TaM, B apupe, Mbl NPOM3BOAMM CaMMU CBOU MasieHbKMUE
OBUXeHUSA. NMouyeMy Xe OHU NpeAcTaBAATCS HaM He HallMMK, a
yy>XumMmn? TlpuunMHa B MJIABHOCTM 3TOro  ABWXKEHUSA, B
HE3aMeTHOCTU ero, BCNeACTBME OTCYTCTBUS TOMUYKOB, TPSACKU U
ApYrux cneacTtBUM 3E€MHOro, HEe uaeasnbHOro ABUXEHUSA U

BpaLLLEeHUS.
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Bce ke 3T unn3nm, N0 KpamHen Mepe B Xuauue, A0JKHbI CO
BpeMeHeM ucye3HyTb. CHavana HaM Ha Mnapoxode KaxyTcs
ABMXywmmmncs 6epera, HO MOTOM CO3HAEM Xe Mbl ABUXEHME
CyAHa, Kak 6bl OHO TUXO U paBHOMepPHO HM 6bio. Tak byaer,

BEpPOSATHO, N B aupe...

[0 cux Nop Mbl FOBOPWU/IM O MOKOE U ABMXEHUN B Xunmuwax. Ho
KaKoBbl )X€& Halu olylweHns 6yayT BHeE MUX, B 6e3rpaHUYHOM

npocTtope BceneHHoM, Ha APKUX M XKrydumx nydax ConHua?

YXe 4yepe3 OKHa 34aHUA Mbl MHOroe MoXxeMm Buaetb. Hebo
YEpPHOeE. Y30phbl 3BE3 TaKue Xe KaK U Ha 3eM/e, TOJIbKO MeHblue
KpacHOTbl B 3B&3aaxX, 6onblle padHoobpasnsa B nx usetax. OHuU
He MWUrakT, HEe UCKPATCA W MNpU XOPOLIEM 3PEHUU KaXyTCH
MEPTBbIMM ToukaMu (6e3 nyuden). ConHUE TOXe KaxeTcs
CMHeBaTbIM. 3eMns npeacrtaBnseTcsa 3Be34on, Kak BeHepa, a
Hawa JlyHa eaBa 3aMeTHa. Y30p COo3Be3aAuMM He 3aBUCUT OT
Hawero NoJIoXXeHUsa B MNMJaHETHOU CUCTeMe, OH BCe TOT Xe: U C
IOnuTtepa n ¢ Mepkypus, Ho BenmynHa CosiHUA TOJ/IbKO C 3€MHOWM

opbuTbl Takas xe.

BcneactBne oTCyTCTBMS aTMocdepbl, 3Be34bl, TYMAHHOCTH,

KOMeTbl, TMJ1aHETbl N WX CNYTHUKU BUAUM l-I|I)€3Bb|‘-|€:]l7IHO
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OTYETNNBO. BUAHO NPOCTbIMKU rMa3amMm To, YTO Ha 3eMe HeMb34
Bnaetb 6e3 Teneckona. C NOMOLbI Xe MnocnegHero MOXHO

y3peTb, UTO COBCEM U HMUKOraa Cc 3eM/In He Buaanu...

Ocobas opgexnaa, C 3anacoM Kuciopoda W MOrnoTUTENSAMMU
4yeNoBEeYECKUX BblAeNeHn, AAaéT HaM BO3MOXHOCTb BblI€3Tb

HapYXy M3 XUNuLla.

Nomectnumca B TeHu ero. ConHua He BuAHO. Ob6uwas KapTUHa
OKaXXEeTCSA OYeHb CTpaHHOMW. Mbl MOYyBCTBYEM cebs B LEHTpe
HeboNblIOro YEpHOro Lwapa, YCbIMAaHHOIMO Pa3HOLBETHLIMU
TOYKaMW, 3BE3JaMM M TYMaHHbIMU MATHbIWKaMKU. Kpome Toro,
yepes BEeCb Lap TAHETCH LWMPOKAs TyMaHHas rnonoca MneyHoro
[yTn, Koe-rae pasaBauBatowlascsa. Kaxablh pa3, 3ac/oHsACb OT
ConHua, Mbl NOrpy>XaeMcsl B HOUb. YAaIUBLUUCL OT XUULA N He

BbiIXO0Aa4d M3 €ro TeHn, Mbl 3apa3 yBunamM Mno4yTm BCE Hebo, BClO

coepy.

ConHue 6bl Hac ybuno cBOMMM ybTpaduUoONeTOBbIMU JlydyaMmu,
ecnun 6bl 06bIKHOBEHHbIE CTEKJIa HaWen oaexabl U XUInWa He
npeaoxpaHsann Hac oT HuxX. Ha 3emne Hac XpaHUT OT HUx

aTMocdepa.
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BoinnblB n3 TeHU, Mbl yBuaumm ConHue. OHO MOKa)XXeTcs HaMm
ropasfo MeHblle, YeM C 3eM/In, TaKNUM Xe YMEHbLUEHHbIM, KaK U
HebecHasa cdepa. IT0O Cyb6bLEKTUMBHO: OHO HMUCKOJIBKO He

YMEHbLLINMITIOCb.

TpyAHO npeactaBuTb cebe, 4UYTO YYBCTBYET YESIOBEK Cpeau
BceneHHoON, cpeau 3TOro0  MMU3EPHOro YEpHOro Lwapa,
YKpPALlEHHOro  pa3HOLBETHbIMW  BNEcTAWMMM  TOUKaMu W
3aMa3aHHoro cepebpucTbiM TyMaHoM. HeT HM4Yero y yenoBeka Hu
noA HOraMu, HWU Hapj rosioBok. MoxeT 6bITb eMy NpPeACTaBUTCS,
YTO OH BOT-BOT YNaAéT Ha [IHO 3TOro wapa, B Ty CTOPOHY, KyAaa

obpalleHbl ero Horw.

OTTONKHYBLWWUCbL OT »Xunuuwa, oH 6yaeT onucbiBaTb MPSAMYHO
JNHUIO N KaK ByaATO AO/IKEH YUTU OT MeCcTa CBOEro XuUTenbCTBa
HaBcerga. Ho 1o n gpyroe He coBceM BepHO. TaroteHune ConHua
3aCTaBUT OTTOJIKHYBLUEroCsl OMWUCbIBATb OKPYXHOCTb BOKPYr
cBeTuna, B Kakyk 6bl CTOPOHY HW HanpaBwun OH CBOW NYTb.
3HauuT, NUHKSA byaet He npsMas, a KpuBass. Ho oauH rpaayc
3TON OKPYXHOCTU (Ha paccTossHUKM 3emnn) coctaBnser bonee
ABYX C MOJIOBUHOO MUNIMOHOB BEPCT. CTano 6bITb, NYTb BCE Xe
MOXHO CYMTaTb MpPSIMbIM Ha MPOTSAXEHUU COTEH ThICAY

KnnomeTpoB. Ecnu yenoBek npu 3ToM MNpon/ibiBaeT No METpy B
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cekyHay (CKopocCTb newexona), TO MyTb €ro B Te4yeHue
HEeCKO/IbKMX fieT byaeTr npsAMon, Kak cTpena. Bcio Kpyrosyto
opbuty oH nponetut Toraa B 30 000 net. Ho m nocne ToOro

I'IpOVI,D,éT TaK AaJ1IEKO OT CBOEro Xujib4d, 4To U HE 3aMETUT €ro.

Ecnn e 4yenoBe4yecTBO YXXe pacnpoCTpPpaHUNIOCb B OFPOMHOM
HebecHON cdepe n 3aCTponno ee BAOJIb U NONEPEK XUNLLLAMN
N APYTMMU HYXXHbIMU €MY COOPYXXEHUSMU, TO OTTOJIKHYBLUEECH
cywectso He 6yper 6ecnomowHo. OHO BcCloAy BUAUT UK
HaTbIKAeTCad Ha JOACKME 34aHus, MNOoNy4dYaeT CBeAeHus,

YKa3aHUAa U BO3BPALWAETCA Kydad XOYET.

Kak npoCTOpHO 3TO nMoJie COJIHEYHOM CUCTeMbl, 3Ta cdepa,
3aHATb KOTOpPYK MOXeT denosek! Ha ABOMHOM pacCTosiHUMK
(cpaBHUTENbHO € 3eM/ién) ee noBepxHocTn oT ConHua oHa B 8,8
Munnunapaos (noytmn B 9) pas3 6onbwe nnaowaanm HanbonbLwero
ceyeHuns 3emnmn (ee npoekuun), wian B 2,2 MuInapaa pasa
bonblle BCeEN ee NOBEPXHOCTU. BOo CTONBKO Xe pa3 aTa ciepa
nonydyaeTr 6onblle U CONIHEYHOW BSHEPrum CpaBHUTENIBHO C

3eMNén.

Ho nocneaHaa He nonydaeTr ee MNOJIHOCTbLIO: 6onblle NoNoBUHBI

oTpa)kaetca ob6nakamm B HebecHoe npoCTPaHCTBO, 4acCTb
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nornowaeTrcs atMmocdepon, Yactb 6ecnnoaHo nagaeT B OKeaHhbl,
NYyCTbIHU, Ha ropbl, HA CHEXHble nons. B obweM xe ntore 3emns
nony4daetr easa nm 6onee 10 % TOro, 4YTO MPUXOAUTCHA Ha ee

OOJTI0.

TaknMm o06pa3oM, ULEHHOCTb 3TOW cdepbl, €e BEe4YHOro AHs,
AeBCTBEeHHbIX nydyen ConHua ewé B 10 pa3 6onbwe u

Bblpa)kaeTca 22 MunnnapaamMmm no OTHOLUEHUIO K 3eMne.

MpocTop 3TOrO 6Hnecrauwero Nonsg Henb3sd onpeaennTb U 3TOWU
unppon. OH B MWUIIMOHBbI MUNNMapaoB pa3 6onblie, 4yeMm
3eMHoW. OaHaKo rnaBHOE 3HAaYeHne UMEET He OH, @ CoJTHeYHas

SHEeprus.

KOoHe4YHO, ABMXEeHMe N ero 3aKoHbl, BHe COOpPYXeEeHUA, TaKnNe Xe,

Kak U BHYTpu UX. Ho ollyLleHnsa yyaecHee.

[TocTynaTtenbHoe ABUXEHWE COBEepLUeHHO He 3aMeyaeTcd W
MPUNMNCbIBAETCA OKPpYXakWwWMM HUCKYCCTBEHHbLIM TEJ1aM. Ha
MOJIOXXKEeHUN 3BE34 U NJ1aHET OHO HUCKOJIbKO He oTpa)xaeTtcd. Tak
4YTO, €CJ/In HET KPYrom noaen n nux MOCTPOEK, TO BCE KAXETCH

HEMOABUXHbIM.
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Ho TpyAaHO nonyuymTb CTPOro napanjenbHoe MNOoCTyrnaTesbHoe
asmxeHune. OHOo 6bI1I0 6bl He3aMeTHO, ecnn bbl K HeMy He
NpUMELLMBANOCh ABWMXEHMEe BpalwlaTtenbHoe. [locneaHee, ecnu
cnabo, To He npunuceoiBaeTcs cebe, HO 3acTaBfsieT HaAc AyMaTb
O BpaweHun 4YépHoro HebecHoro ceoga. OcCb BpalLlEHMS HALIEro
Tena AenaeTcs OCblo MUpa. TakK, ecnu Mbl BpallaeMCs BOKPYr
Halwen BbICOTbI, TO Haa rosnosom byaer oamH nontoc (c
«MONSpHOM>» 3Be340M), nog Horamu — papyron. OcTtanbHble
3Be34bl 6yayT onucbiBaTb KPpyrm B TO caMoe BpeMs, B KOTOpoe
yenoBek agenaet ceon obopoT. Hanpumep, ecnn B 10 MUHYT, TO
n 3Bé&3aHas cdepa byaner amenatb cBon o0b6opoT B 10 MUHYT.
BbICTpOe BpalleHUe MOXET Bbi3BaTb MOJIOBOKPYXeEHUE, 60ne3Hb
N aaxe cMmeptb. M1 MOTOMY OHO MOXET CO3HaBaTbCs YE0BEKOM

no CBOUM rnocneacrBudamMm.

TpyAHO TakXe OTpewuTbCs OT WANI3UM Bepxa W Hu3a. Hap
rO/IOBOW NpeacTtaBnseTcs Bepx, XoTsa 6bl ronosa 3Ta, OT
BpalleHMs Tena BOKPYr MNOMEpeyHol ero 0cu, BCE BpEMS
onyckanacb U noaHuManacb. HamM moka)eTcsi, YTo 3TO 3Be3/bl
OnyckalTcsa WU NoAHMMaloTCcsA. B onyckaHue e rosioBbl Mbl He

BEPUM: OHa KakK 6bl HEMOABMXXHA U HAa4 HEWN BepX.
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[MyraeT U HW3 noa Horamu 6e3 onopbl. Bce kaxeTcs, 4TO
ynagéwb Tyaa. YAMBASET M OTCYTCTBME OMNOpPbl — nojsia Win

MO4Bhl...

Mbl He Kacaemcs TYyT Hadajla KocMmyeckon xusHu. Onopa ee
HaxoauTcs Ha 3emne. lepBble XUnmuia, UHCTPYMEHTbI, MaLUUHBbI,
MMTOMHUKWN  pacTeHnin, paboTHUKM w©n T. 4. — BCe 3TO
AOCTaBNSEeTCAa C Hawen nnaHeTbl. Mbl MOXXEM TOTbKO OMUCLIBATb
TYT MOCTEMEHHbIN Nepexo nepecesneHUeEB K CaMOCTOATENbHOW,
He3aBUCUMON OT 3eMNIn AeSATEeNIbHOCTU: pa3BUTUE UHAYCTPUM,
HapoAoHaceNleHNsa N ero pacnpocrpaHeHne B HebecHbIX chepax.
Tak, KONOHWUCTbI MepBoOe BpeMS MNUTAKOTCS MNPUBE3EHHbBIMU
3anacaMu U TONIbKO MOCTENEHHO YKPenastTcs W AO0CTUratoT

CaMOCTOATENbHOCTU, 6/1aroAeHCTBUSA U pacipoOCTPaHEHUS.

Mbl npeanosiaraeM 3TO Hayano XWU3HWU YyXe roToBbiM. Ham
OCTAETCA TOJIbKO onucaTb ero. Ho Kak OHO MNPUroTOBJIEHO Ha

3eMJ/ie U NepeHeceHo B 3up — 3TO HAC He KacaeTcs...

MoXeT /M OTCYTCTBME TSXECTU He NOBPeaAuTb 340POBbHO
yenioBeka? TsaXeCcTb YCUNMBAeT NpPWUAMB KPOBW K HOram.
YcTpaHeHne ee, HaobopoT, YCUIMBAET NPUINB KPOBM K MO3rY.

[ToaTOMYy 4yenoBek C ocnabneHHbIMN CTEHKaMW KPOBEHOCHbIX
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COCYyAO0B, CKNOHHbLIM K yaapy (anonnekcmn), pUcCKyeT yMepeTb
Npun MOrpy>XeHun B BOAY, WU MPU NEeXadyeM MNOJSIOXKEHUN, WU

TeM 6osee BBEpPX HOraMu.

B Booe M B fiexxadeM COCTOSSHUM AaBfieHUne KpPOBWM AenaeTcs
NOYTU PaBHOMEPHbIM, KAaK MNPU OTCYTCTBUU TsxecTu. osaTomy
OTCYTCTBME TAXKECTU HACTOJIbKO XXe BpeaHO, UNN MoJsie3Ho, Kak n
nexadee nosioxeHume. bosibHbIM N cnabblM Takoe MosIoXeHune
nosie3Ho, paxe Heobxoammo. MNMosaToMy cpena 6e3 Taxectn and
HUX, Bpayen uU 6e3HOrMX — YUCTbIK pamn: HET MNpOoJIEXHEN,
AOCTYMHbI BCe 4acTum Tena W cBoboaHbl BCe ABUXEHUS.
300p0OBbIM  /1eXaHbe C TeyeHMeM BpeMeHUM CTaHOBUTCA
HeBbIHOCMMbIM. HO Beab 3TO 60nblle NPOUCXOAUT OT TOro, UTO
nexawmn BblHY>XAeH K pusndeckomy besgencremto. Ecnun 6bl oH
Mor paboTaTb B MNOCTENM MYCKYyJslaMW, TO TArOCTHOE 4yBCTBO
ncyesno 6bl. la U CKY4yHO nexaTb — Mano BreyaTneHUn. ITOo
TOXe npuumHa. B cpepe xe 6e3 Tsaxectn paborta nobbiMK

MYCKYJ1aMU BIOJIHE 3aBUCUT OT HAC.

TaXeCTb CNOCOOCTBYET UCMPaXXHEHUIO U FNoTaHu. Ho Beab Bce
3TO MOXHO Jdenatb U B TOPU3OHTAJIbHOM  MOJIOXEHUM.

CnepnoBaTenibHO, OTCYTCTBUE TAXECTU N TYT HE obga3aTenbHo.
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AKpo6aTbl YXUTPSAKOTCA NUTb U €CTb AlaXXe BBEPX HOrMAaMu, U 3TO

He obMaH.

CTtosluyee NosoXeHne Ha 3eM/ie poXxaaeT n3BecTHble 60ne3Hn n

NOTOMY MU36bITOK €ro NpsiMo BpeaeH.

B 3dupHbIX XuUnuwax nocyga, opyavss U BCSAKME NpeameTsbl
obnxona He TpebyloT KOP3UH, NOMOK, NOACTABOK, CTOEK M MpoM.
JTO XOpowo. Ho, He uMmes TAXeCTn, OT Manenwmnx cun, aaxe oT
Hen36eXXHOro ABMXEHMS BO3AYyXa, OHN HE OCTAloTCA Ha MecCTe, a

6pO,CI,FIT NMno BCEM KOMHATaM, KaK XumBbl€, KaK MblIJTMHKW.

DTO HEBBLIHOCMMO WM OMACHO: MPWU AbIXaHUN FOPOLWNHKA, FrBO34b,
bynaBka ¥ Npo4y. MOryT nonactb B ropso u ybuts yenoseka. Ho
BCE€ MeJIkme Tesnla MOXHO YyAepXuBaTb B JErKMUX rMakeTax,
awmKax, Kopobkax, Mewkax. bonee xe KpynHble — B CeTKax.
ODTO OYeHb Jlerko, Tak KakK Manenwen cunbl AOCTaTOYHO ANd

3TOro. MoOXXHO AepXaTb UX U Ha KOPOTKOW NPUBS3MN.

YUTo penatb C no4ysBon, HeobxoaMMoW ANa pacteHun? [pwu
Manemwmnx TOoNYKaX, TPEHUWN, ABUXEHWUWU, BO3AYLUHbIX TOKaX,
CYXOCTW- OHA CpbIBAETCHA C MecTa M HOCUTCS B BO3AyXe B BuAe

NMbIJTMHOK U KPYMWMHOK TJINHbI, NecCka, U3BeCctn m 1. A. DTO TOXe
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Henonyctumo. CunbHble BETPbl M Ha 3eMJie HOCHAT HEe TOSbKO
Mbl/lb — OHAa BCerAa B BO3AYXE€ — HO U KPYMHbIE MECYNHKN, AaXe
KaMelKW, NUCTbs, HacekoMblix M npody. Ho 6e3 Tsaxectn aeno
ropasao cepbésHee N 0bblyHee. KoHeUYHO, BO34yX, Mpexae Yem
CNY>XWUTb ANS AblXaHWUs, A0MKEH HEMNPEpPbIBHO MPOLEXNBATLCS

yepes CETU, TKaHU U pa3Hble XNOKOCTW.

Ho atoro Mano. TyT HeobxoanMMo NpMberHyTb K BO3OYy>XAEHMUIO
MCKYCCTBEHHON TaXecCcTn. HeT HapnobHoCTM ee AenaTb TaKow
6onbWwoNn, Kak 3eMHas, U TeM obpeMeHaTb noaen ans 6opbbbl €
Hen. CoBepLIEHHO AOCTAaTOYHO TSXeCTn B oaHy coTtyto nnm 0,001
3eMHoOM. OCTaHOBMMCSA Ha nocneaHewn, cnabenwen. Yem oHa He
aoctatoyHa? loa ee BAMSIHMEM BCe KpynHble Tena ynaayT B
MCKYCCTBEHHbIN HU3, T. €. Ha non, nbo Toraa NOsIBUTCA M MO U
NOTONOK, U ropku. Ho napeHne 6yaeTr MeaseHHoe: B OAHY
CeKyHAy Teno ynagéT To/IbKO Ha rnoncaHtuMmeTpa, B 10 cekyHA
Ha nosiMeTpa, B MUHYTY — Ha 18 MeTpoB. ACHO, YTO AOCTATOYHO
M MUHYTbl, 4TOb6bI 0OCBOOOAUTL BbICOYAWLIYD 3any oOT

6nyxaaowmx Ten — Kak 6onblWKX, Tak U ManblX.

B cneumanbHbIX Xunnwax ans pacteHnn ocobeHHo HeobxoamnMma
MCKYCCTBEHHAs cnabas TsxXecTb, YTOObl yaep>XnBaTb MOYBY Ha

CBOEM MecTe. KOHeYHO, paCTeHMAM He onacHa Mnbllb, NeCYUHKU
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n 6nyxapaHue 6onee KpynHbix Tes. HO BCe XXe OHM BpeaHbl, TakK
KaK 3acC/IOHAT OT HUX COJIHEeYHbIN cBeT. Kpome Toro, Kak xe
OyayT XUTb pacTeHUdA, eCcsin BCA NoYBa pacceeTcd B BO34yX?

B adupHOM cpeane nosiyyeHue UCKYCCTBEHHOM M HenpepbiBHOW
TAXECTU pewwnTeslbHO HWUYero He CTouT. TOJSIbKO ecnn OHa
Be/iMKa, TO XWIuWa pacTeHun U dvenoBeka NpuAETCA Aenatb

HEMHOIo rnpoyHee " noTomy MaCCUBHEN.

TAXeCTb poXAaaeTcs BpalleHueM Tesna. BpalweHue B nycrote —
Be4yHO. W noTtoMy TsaXKecTb Oyaer He TONbKO BeyHas WU
MOCTOSIHHAsA, HO A He CToslWasd HMKaKMX xnonot. Yem bbicTpee
CKOPOCTb 4acTuL Tesla Mo OKPY>XHOCTU U 4YeM MeHblue pagunyc
9TON OKPYXHOCTU, TEM U THAXKECTb OT LEHTPob6eXXHOW Cusbl

cCunbHee, n obpaTHoO.

Boobpasum cebe ANNHHYIO KOHWYECKYH TMOBEPXHOCTb WNn
BOPOHKY, OCHOBaHWe, WM LWNPOKOE OTBEPCTME KOTOPOWM
NPUKPbLITO MPO3pa4vyHOM WAPOBON MOBEPXHOCTbK. OHa npsiMO
obpaweHa k ConHuy, a BOpPOHKa BpalaeTcsa BOKPYr CBOeu
ANVHHOW ocKn (BbICOTbI). Ha HeNpoO3payHbIX BHYTPEHHUX CTEHKAX
KOHyYCa — CJIOM BNAXXHOW TMMOYBblI C HACAaXeHHbIMWU B HEN

pacTEHUSAMMN,
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BoT cnoco6 mncnonb3oBaTb BMOJSIHE COJZIHEYHYHK 3Hepruto, 6es3
Ype3MepHOro NOBbIWEHUS TeMnepaTypbl, AaXXe Ha PacCTOSAHUU
3emnun ot ConHua. YeM annHHee 6yaeTt KOHyC, 4yeM bonblue ero
MOBEPXHOCTb, NPV OAHOM U TOM >XXe NMpPpo3payvyHOM OCHOBAHUN, TEM
HUXe OyaeT TemnepaTypa BHYTPUM KOHyca. Ha pacCcTosiHuu
3eMIn NOBEPXHOCTb 3Ta A0/KHA 6bITb pa3a B 4yeTbipe 6onblue,
yeM 3acTekséHHas naowaab. [ANnd 3TOro HyXHO, 4TO0b6bl
obpasyrowas (HeMHoro 6onbLlas BbICOTbl KOHYcCa) 6blna B 2 pa3a
bonble amameTpa OocHoBaHuUA. bnmxe kK ConHLy KOHYC byaer
ANVHHEe, panblle — Kopode. [laxe npu caMoM 61M3KOM
paccTtosdHum oT CosiHUa MOXHO caefniaTb TeMnepaTypy KOHYCa,
ero pacTteHun M rasoB CHOCHOW. Tak, Ha paccTtosiHuu, B 10 pa3
MeHblLUEM 3eMHOro, KOHyC Haao yaimHutb B 100 pa3. OcHoBaHue

ero 6ynet B 200 pa3 Kopo4e BbICOThI.

Tonbko COEANHATDb BpawarLwmnecs KOHYCbl npoxoaamMm
3aTpyagHuTenibHee, 4eEM OlNMMncCaHHble UUIUHAPUNYECKUNE XWUJTULLA

yeJsioBEKa.

Ho Xunnuuwa pacTteHunin BbIrOAHO AefaTb OTAENIbHO, TaK KaK OHWU
He TpebyloT ryctom aTtMocdepbl M Kpenkumx CTEHOK. Takum
obpa3oM, NOMMMO 3KOHOMUM MaTepuana, cneunasnbHas, XoTa U

pa3pexeHHas  aTtMocdepa AdaeTr Haubonbwun  ypoxaw.
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CnyyanHada xe rmbenb pacTeHM OT YTEeYKW ra3oB He uMeeT
BaXHOCTMN. O4HO He coBCeM YAOOHO: BblAeNeHns Ntoaen A0S KHbI
HenpepbiBHO MOCTynaTb B  OpaHXepeuw, a NpOAYKThI
XU3HeaeaTeNbHOCTU pacTteHnn (rasbl, GpyKTbl U T.4.) — B

XUnNuwlie nraen.

B Hawmx KOHycax COJZIHEYHble Jly4M KOCBEHHO OCBeLwarT
pacTeHus n NoToMy aencreme nx cnabee. B KoHycax oHW genatoT
He TOJIbKO BEeYHbIN AeHb, HO U BEYHYI0 BECHY C onpeaefiéHHOM
XXenaeMonm Temnepatypon, Hambonee 6naronpusaTHOWM AnS
BOCNUTbIBAEMbIX pacTeHUn. BpaweHune nx n poxgaemas ot Toro
MCKYCCTBEHHAs  TSAXECTb  AEPXWUT  BJAXHYH  MOYBY WU
pactutenbHble  oTbpocbl B  nopsake. Co3pesBlwune WU
oTaenuselumMecs naoabl Mbl HAMAEM ynaBWKMMW Ha MOYBY, @ He

6nyxparowmmMm B cBO60AHOM NPOCTPAHCTBE KOHYCA.

B >xunuwax n Apyrux COOpPYXEHUsIX 4esioBeka Takxke criabas
TSXeCcTb He becrnone3Ha. BennunHa ee B 0,01 3eMHON HE MOXET
3aTpyAHUTb ABUMXEeHUn u paboT. [lonoXuM, 4YTO KUMeeM
noMewieHne B BuAe wapa C anameTpoM B 2 BepcTbl. Cdepa
MeaJ/IEHHO BpallaeTcs BOKpYr cBoero amametrpa. CKOpoCTb Mo
OKpYy>XHocTu (akBaTopy) okosio 10 M B cek. lonHbin ob6opoT

coBepuwaeTtcs B 600 cek. nnn B 10 MnH. Hambonbluasa TSXeCTb,
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MO 3KBATOpPY, B OAHY COTYH 3eMHOW. [pbI>)KOK C BHYTPEHHEWN
OKPY>XXHOCTU K LEHTpPY noaHMMET yenoBeka Ha 100 M, Tak 4To

ABWMXXEHUA HE CTECHAKTCA U TAXECTb HE 3aMEYAETCH.

ABNneHns ABMXKEHUS B TAKOW ccbepe C/TOXKHbl U OMMNCbIBATb Mbl NUX

cenyac He byaem.

Tunbl XUINLW, YenoBEKaA W pacTeHUI MOryT 6biTb HECKOHEYHO

pa3HoOO6pa3Hbl U Mbl MOKa 3TO TOXE OCTaBUM.

O6BbSACHMM O0OYEHb Ba)XHOE: KaK AO0CTUraeTcs B COBMECTHOM
XUnuiie onpeaenéHHas TemMnepaTtypa, B/1AXXHOCTb,
onpenenéHHbli CocTaB BO3A4yXa M XOpollee nuTaHue Ans

pacTeHMN N YenoBeka.

JIErkoe BpalleHue poXXaaeT TaXecTb, u3baBnsger oT copa WU
BOABOpPSET NopsiAoK. Crekna TOHKUNeE, Npo3payHble,
NpoOHMLUAEMble, NO BO3MOXHOCTW, OANSA BCeX PoOAOB Nyyen —
KBapuesBble UK ewé Kakue. Jlyun ocnabndaorTcsa MMM mn rycroto
CTEHOW pacTtuTenbHoOCTU. [loaToMy OHM 6e3omnacHbl  Angd
yenoseka. PacteHns nogobpaHbl MoAoBUTble, TpPaBSAHUCTbIE,
Menkue, 6e3 TONCTbIX CTBOSIOB U He paboTarowmnx Ha ConHue

yacten. Yem oHu 6onee yTUIMU3UPYIOT COJIHEYHbIA CBET, YEM
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bonbwe paalwT naoaos, TeM 6onblie MOrnowWawT CONHEYHOM
SHeprmm u Tenna. Ho OHO BO3BpallaeTcsl, TakK KakK naoabl
noeagarTcs U NI0OAM BO3BpalLAlOT B CBOE Xunuwe Tenno,
NOrnowéHHoe pacTeEHUSIMU; TOJIbKO MPWU HAKOMJAEHUU NA0AO0B

(3amachkl) TO Tena0 BPEMEHHO 3a4epXXUBaeTCs.

PacteHun A0/KHO 6biTb CTONBKO, UYTO6bl MX KOPHWU, NIUCTbS WU
naoAbl AaBasin CTONbKO Xe KWUcaopoaa, CKOJIbKO MoraowatoT
obutatenu xunbs. Ecnn nocnegHune nornowatoT 6osiee, To noam
3a4bIXalTca U ocnabnsarwTcs, a pacTeHUSs OXUBASAOTCH, OT
N36bITKA YrNEeKNCnoThbl; eCciin MeHee, TO NASM AbIWNTCS NEerko,
HO pacTeHus He NMEeKT A0BOJIbHO YINEeKNCAOoro rasa mn cnabetor.
PaBHOBecne caMo cobon coxpaHsaeTcs npu yaadyHoMm nopbope
pacteHuin. Perynaums  coBepwaetcs ewwé U YUCNIOM
KBapTumpaHtoB. OAHMM C/OBOM, KOJIMYECTBO JIIOAEN [OOIKHO

COOTBETCTBOBATb CBOVICTBY N KOJIMHECTBY paCTeHMVI.

OTKyaa Boda ANs paCTEHUM U YenoBeKa, KOTOpPOMN, Kak 6yaTo,
Haao o4eHb MHoro? Ee KkonmnyecTtBO onpenesiéHHO W He
n3MeHseTcs: He ybbiBaeT M He npubbiBaeT. Kak xe 3TO0 Tak?
PacTeHuns, XXMBOTHbIE N NOYBA B XXUULLE HENPEPLIBHO NCNAPSIOT
Boay. HO mapbl 3T He MOryT UCYE3HYTb B MJIOTHO 3aKPbITOM

xunmuwe. OHWM HaAKOMIAKTCA B XO/0AW/IbHUKE B BuUAE BOAbI.
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TeHeBas 4yacTb MOMELLEHNS UMeEEeT oTAeNeHnsa C 1Iobon HU3KOM
TemnepaTtypon. CTOUT TONbKO oTAeneHne obpaTuTb K TEMHOMY
HebeCHOMY nMpPOCTPaAHCTBY W W30AMPOBATb OT BHYTPEHHErO
HarpeBaHus (nogobme AOMAlHUX CTEeHHbIX norpeboB) M Mbl
NOJSIYYMM >XXeNnaeMyr HU3KYH TemnepaTtypy. B aTn otaeneHud
nponyckaetcs 6osee unM MeHee BNaXHblM BO34yX, rAe OH
OCTaB/ISIeT CTOJIbKO MapoB, CKOJSIbKO Mbl XOTWUM, TaK KakK 3TO
3aBUCUT OT BbICTPOTbI UMPKYASUMN N OT HU30CTU TEMMepaTypsbl.

To n gpyroe y Hac B pykax.

Booa u3 XonoaunibHUKOB WMAET Ha MNUTbe, Ha OMOBEHWE, Ha
NOSIMBKY pacTeHUN UIn yBna>KHeHue noysbl. Ho He ToNbKO BOAA
HEMpepbIBHO UWMPKYIUPYET OT pacCTeHUM K XONoAUbHUKAM U
obpaTHO, HO TO Xe penaet U Bo3ayx. OH nponyckaeTcsa C
MOMOLLbIO 0COObIX TPY6 B MOYBY U, yXe OrMJioA0TBOPMB KOPHU U
6akTepumn, BbIXOAUT HAPYXY BMOSIHE OYULWEHHbIW U FOAHbIN ANS

OblXaHUA.

Yenoeseyeckmne BblaeneHUS Pa3Xm>akTcCs BOAOM W TaKxXe
oTnpaBnAaArTCA B TMO4YBY, TrAe 6aKTepVIl/I CKOpO WnX AenarwT

rogHbIMMU An4a nMUTaHnsA paCTeHMVI.
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B 3TUX Hawmnx rnoMeleHnsax He Haa0 HU NOCTOSIHHOroO NMpuToKa
BOAbl, HW TMNPUTOKaA NUWK AN pacTeHUM U  XKMBOTHbIX.
OnpenenéHHbl 3anac ra3os, BOAbl, NOYBbI U YAOOPEHUN CNYXUT

6e3 ncroweHus.

Ha 3emne coBepluaeTcs TO Xe, ToNbKO B 6onbliemM macwTabe.
Ho Ha 3emne ypobpeHunst YHOCATCA B OKeaHbl M Korga-Tto euweé
6yayT nssneyeHbol oTTyAa. B HaweM Xxe xunuuwe, ecim OHU U
pacxoAyTCs, eC/in N HAKONASKTCS B nNJogax, To HeMea1IeHHO U
BOo3BpawatTca 6e3 BcsKoro ypoHa. M Ha 3eMne, co BpeMeHeM
HanMAyT BbIrOAHOMN U30JIMPOBKY pacTeHUn, UX nMUTaHus 1 BOAbI.

Ha4HyT 3TO C NyCTbIHb, FA€ €e HeA0CTAaTOYHO.

NTak, aTMmocdepa UuUCTa, BO3AYX BJlAXEH MO XenaHuto,
TeMnepaTypa W COCTaB aTMocdepbl perynupyroTcs ToXe Mo
XenaHuto. Y Hac BeYHbI HeUccsikaeMbl UCTOYHUK YUCTOU
ANCTUNANPOBAHHOM BOAbI, KUcnopoaa, Tenna v nuwun. Oaexasl

HE HY>XHblI.

HeT Ta)XecTun, He OTeKalT HOrMM, He FHYTCS BETKW pacTeHWUn OT
Beca nnoaos. CBO60AHO pacCnNpOCTPAHSAKTCSA COKU pacCTEHUN, He

CTECHAACD TAXECTbIO.
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X0oTa Mbl U ynoTpebnsem cnabyto MCKYCCTBEHHYH TSAXeCTb, HO
OHa TaK Masja, YTO Mbl MOXEM et npeHebpeyb, 3abbiTb NpO Heé

n cuntaTb cebqa B cpege, cBO60OAHON OT CUJT TATOTEHUS.

TeMnepaTtypa Xunuiwa BnosHe 3aBUCUT OT Hac. Kakaga e MoxeT
ObiTb  HagobHoCTb B oaexae! <..> [103BOSINTENbHO
MPUKPbIBATLCA BCEM XeawWwKuM: Y WMHbIX HEKpacuMBoe Teslo,
Kakue-nmbo ypoacTBa, CTapocTb. Bce MOryt HOCUTb Kakue

yrogHo oaexzabl U YKpaweHuna C corjiacusd obuiecTBa.

Boobuwe e Mbl B OAMH MOMEHT MOXEeM [AaTb XEenaeMmylto
TemMnepaTtypy 36kum cTapukaM, 60/bHbIM, HEAOHOLUEHHbIM
MnageHuam u npoy. KoHeYHo, NpUXoaAnTCs yCTpanBaTb XUNULLA
coobpa3HO CBOMCTBAM W XenaHusaM HaceneHus. Moryt HamTuChb
Xenawuwme Bcerga WMMETb BbICOKYK TemnepaTtypy. Xutenu
SKBaTOpuanbHbIX CTpaH, 60nbHble, crabble cTapmku NoTpebytoT
30 °C. Opyrne — 25, tpetbm — 20 — BCe pas/IMyHO. IDTOMY
MOXEeT YyAOBNEeTBOpUTb Kaxaoe 3aaHme. OOHO M TO Xe
NMOMELLEHNE MOXET MeHATb TeMmnepaTtypy. Tak, ANd chnaHbs
TpebyeTcs noBblWEHHAs TeMmnepaTypa: Bedb HU MEpPUH, HU
TIOPSAKOB, HM NoAYLWEK, HU OAEsAN, HN HOYHbIX oaexa HeT. pu
cobpaHunax B 6onbWKMX 3anax OAHOMY [MOKaXeTCcs Xapko,

Apyromy — xonoaHo. [MonoXwuM, 4To Mbl YCT@aHOBMM B 3ase
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30 °C. B 3TOM cniyyae HUKTO He 356HeT u 6e3 ogexabl, HO
HEKOTOPbIM MOKaXeTcsa »Xapko. Ecnu xe yctaHoBuM 25 °C, TO

6e3 ogexabl cnabble 03s16HYT N UM NpUAETCS OAETbLCS.

N3MeHeHueM TeMmnepaTypbl M HenocpeaCTBEHHO COJIHEYHbIM
CBETOM TYT MNOMb3YITCA ASI9 CaMbiX pa3HOOb6pas3HbIX LUenen.
Hanpumep, anga gesamHdekymnmn noysbl, atMocdepbl, CTEH N BCEX
npeamMeToB Xwunuwa. Jlroan n pacteHums Anst 3TOro U3 Hero
yhoanaiTcd, a temnepatypy aosogat Ao 100-200 °C. MNoHATHO,
YTO BCe XuBoe byaeT yHUYTOXeHOo. BoT nodyemy obnerumtcs
3emnenenne: He bypet Bpeautenen. lNpounspactaTtb Xe byaer

YMUCTas KyNbTypa XeslaeMbiX pacTeEHUN.

B c¢Ba3n ¢ noabopoM wux, noaxoasien TemnepaTypomu,
aTMocdepomn N NUTAaHNEM- KaKne Mbl MOXKEM MNOJSTYYUTb YyaeCHble
ypoXau n npekpacHble nnoabl! M1 ato — 6e3 Mmanenwmnx 3aboT:
BeAb MNOJZIOTb, YHMUYTOXAaTb HACEKOMbIX, 6OpOTbCS C 3acyXamMu U

NINBHAMUN HET HUKAKOW HAA0bHOCTM...

XMmMyeckmne npoueccbl, HanpuMep nNpoueccbl TrHUEHUH,
6poXKeHns, NpU KOTOPbIX MONYYatloTCSa pa3Hble CUPTbI, YKCYCbI
N Apyrue Beulectsa — TpebyloT onpeaenéHHOM TeMmnepaTypsbl.

Mbl M ee paém. Hawwn ¢dhabpukm nonyyarT ee, ecqiu OHa He
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Bbiwe 200 °C, B 3a4aHUAX, NoaobHbIX >»Xunuwam. Ecnm ke oHa
OYeHb BbICOKA, TO MNOJSIb3yeMCsi O0CO6bIMWU COOPYXEHUAMU, rae

HarpeBaHue ToXxe npomssoanTcsa oaHnMM CoHUEM.

Boaa v BCEBO3MOXHble O4YeHb YMUCTble NaoAbl, CBOBOAHbLIE OT
BCAKNUX 3apa3, YTONSAT Haw ronoa M xaxay. HeBO3MOXHbI
HUKAKWEe — HW NpPOCTyAHble, HU UHPEKLMNOHHbIE 3aboneBaHus.
Camoe Teno 4enoseka, npoHuuaemoe nydamm ConHua,
ocBob60OXaaeTcs MOHEMHOrY OT BCAKUX BpedHbliX 6bakTepun. Hem
nanee, TeM 6onee 6yaer 4enosBeyecTtBO 0CBOOOXAATbCS OT

BpeAHblIX Ha4aJl, C KOTOPbIMM OHO TEMNEPb pOAUTCA.

Pas u4enoeBek WMeeT Xuauwe C >XXenaeMou TemnepaTypowu,
AEeBCTBEHHOE COJIHUE, AEHb M HOYb — MO XEeJlaHMI0, CKOJIbKO
yrogHo BoAabl (oAMH 3amnac Hascerpa), nNuwKM, pa3 OH He
HY>XAAEeTCHa B o4exae, nepeMeLlaeTcs Kyaa yrogHo 6e3 BCcaKoro

YCUINSE — TO YTO XE eMY ellé HYXHO?

Ho, BO-nepBbiX, OH Pa3MHOXAaETCH, TaK KakK 3TO eMy BbIrOAHO
(yeM 6onblLIE HaceneHune, TeM coBeplleHHee 06l EeCTBEHHbIN
cTpon u 6onee reHneB — pykosoauTenen). 3HAUYNT €My HYXHbI
HOBble Xunuuwa, T. €. HeobxoanM MaTepuan U obpaboTka ero.

Bo-BTOpbIX, OH M3y4aeT BelwecTBO U BceneHHyto. EMy, 3HauuT,
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HeobXxoaMMbl Takue xe npubopbl, KOTOPbIMU MOSbL3YHTCS
y4YéHble Ha 3emne. OH COBepLUEHCTBYET pacTeHud U caMoro
ceba. Bce 2310 TpebyeT HOBbIX W HOBbIX anmnapaTos.
Mpon3BoACTBO Xe mx TpebyeT MHoXecTBa pabpuk U 3aBOAOB,
no uenn noaobHbIX 3eMHbIM. YTBapb Apyrad, HO Beldb OHa

HensbexHa. KHurm — 1oxe n T. 4.

[lepBoe BpeMd Mbl MOnb3yemMcd Matepuanamm c 3emnaun. Ho
AOCTaBKa C Heé nornowaeT 6onbwyto paboTy. Jlerye gocraBka C
JIyHbl n Hebonbwux nnaHer. Ewé nerye BOCMNOSIb30BATbCS
acteponaamuy C AMaMeTpoOM B HECKOJIbKO BEPCT U ellé MeHbLUUMU
Tenamun, KOTOPbIM HET 4Yucna Mexay naaHeTHbIMM opbutamu, B
ocobeHHOCTM Mexay opbutamn Mapca u KOnuTtepa.

Ha KpOXOTHbIX N/1aHETKaX HEeT aTMocdep U XNUAKOCTEN, HO B HUX
CKO/IbKO YroHO rmapaTtHOM N KOHCTUTYLMOHHOM BOAbl, ra3os,
MeTannomaoB W MeTa/yioB Bcex copTtoB. CTOUT TOJIbKO

Pa3/1IoKNUTb XUMUHECKN CYXNE MUHEPASlbI.

HaM HyXHbl MexaHuyeckume cunbl. OTKyga WX B3SATb?
MexaHn4yeckon cuibl B Hawen adpmpHon o0b6nactmn B ABE ThbICSAUN
MWISIMOHOB pa3 6onblie, yeM Ha 3emne. OHa 3ak4vaeTcs B
nydax ConHua. M3Bnedb ee MOXHO Yepe3 NoCpencCTBO pacTeHUM

M NpaAMO — OT COJIHEYHbIX ﬂY‘-IEVI. ConHue MoXXeT HaM AaBaTb
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NPEBECUHY, Yronb, Kpaxmas, caxap W Bce 6ecuucrieHHoe
MHOXECTBO BELLECTB, AOCTAB/SAEMbIX U CENYAC PACTEHUSAMUN Ha
3emne. OHM TaKoM Xe UCTOYHUK CUJIbl, KaK U KaMeHHbI Yrofb,
BOAOMaAbl U BETEP HA HALIEN NiaHeTe. DTOT UCTOUYHUK SHEPTUU
NCNONb3YETC Kak Ha 3emne, T.e. B XWIUWAaX, rae ectb
kncnoposa. Ho 3To HeynobHO, Tak KaK CKOPO TMOPTUT WUX

aTMocoepy.

MOXHO ”W npsAMO ucnonb3oBaTb Tennoty CosHuUa B3aMeH
TennaoTbl ropeHnsd. ¥ Hac Ha 3eMsie 3To HeyaobHO N HEBbIFOAHO
MO MHOIMM MPUYMHAM: HarpeBaeMble COMTHUEM Tena oxnakaaeT
Bo34yX v BeTep. ConHUE CBETUT TOMIbKO AHEM, NPUYEM OHO 4YacTo
3aKkpbiTo obnakamMm, M TensoTa e€ero Bceraa noraowaercs
Hano/MOBUHY aTMocepon, cuna nydyem HernocTtossHHa OT UuX
M3MEHSAIOLWErocss Hak/OHa, HEeT Xopowero XosoAubHUKA C
HW3KOW TeMnepaTypou; 3epkana, cobupatwowume TennaoTy,
TYCKHEIOT CKOPO OT BO34YyXa U BAIAXHOCTU; OHU TSAXENbl, TOMKHU,
Aoporn, He MoryT 6biTb BE/IMKM HACKO/bKO HYXHO. Bce 3To
aenaet yb6bIToYHbIM npuMmeHeHne ConHua K YCTPOMUCTBY

TENNOBbIX ABUraTesien Ha 3eMne.

CoBceM apyroe aeno B 3(pMpHOM NyCTOTE, B cpene 6e3 TaxecTu.

TyT B O4HOM MecCTe MOXHO nony4yuntb, Aaxe 6e3 3epkan, 200°
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Tensa n psaaom, Ha 1 M paccrtosHus, 270° xonoaa. Tak MoryT
NpUMeHATbCA ¢ 6onblON  yTUAM3aumen Tensaa napoBble
aAsuraTtenu, paboTawuwme napamu BoAabl, adupa, cnupta wu

APYrUX XNUAKOCTEN.

PasymeeTcs, 9 NpuBOXY TOJIbKO NpUMep MOTOPOB, HO OHWU MOryT
O6blTb COBCEM MHOro copta. OnuweMm naposble ABuUratenn B
npocrenwemM Buae. ViMeem [gOBa OAMHAKOBLIX  COCyAa,
N30/IMPOBaHHble APYr OT Apyra B OTHOWEHUW Tenna. 3aAHuin
HaxoAUTCA B TeHW nepepHero, obpawéHHoro K nydyam ConHua.
[lepeaHsas CTOpOHa WMeeT YEPHYI0, XOpOoLWO NOorsowWatoLLyro
nyynm noeepxHocTb. OHa M XUAKOCTb NO4 HEM B cocyae
HarpeBatTca ConHuem He Bbiwe 200 °C. [llapbl XWUAKOCTH,
npexae 4em rnepemtn B XONOAWbHUK, T. €. B 3aAHWUN cocyn
TAaKOro e YCTPOMCTBa, KaK MnepeaHun, — NnpoxoasaT u4epes
O6bIKHOBEHHYIO MApoOBYK MawWHy wan  TypbuHy. [llpun
Haanexawem Bbibope XWMAKOCTU W YCTPOUCTBE MalUMWHBbI,
yTuUnunsaums nerko Mmoxet gontn o 50 %. Takasa mawmnHa ébyaet
AaBaTb Ha KaXAablh M2 4YEPHOM MOBEPXHOCTWU, O06paléHHON K

ConHuy, 6onee ogHoM nowaanHOW CUSbI.

Korga noyT BCSA XUAKOCTb Nepenaér u3 rnepenHero cocyaa

(napoBuka) B 3a4HUN (xonoaAunbHUK), TO cocya
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nepesopaynBaloT XonoaAnbHUKOM K ConHUy, @ MapOBUKOM — K
TEMHOMY HebecHoMy npocTpaHcTBy. OAHWMM CNOBOM, pOaMU
COBEPLUEHHO OAMHAKOBbIX INaBHbIX YacTen npubopa MeHATCSH
(aBTOMa@TM4YECKN) MNPUMEPHO KaXKAblM 4ac, CMOTpS Mo O6bLEMY
KOoT/oB. [locnegHune, KOHEYHO, cocCTaBfieHbl M3 TpyboK, Kak
KOBpPbl N3 HUTEN. YTEPMUBATBLCS XUAKOCTU HE MOrYyT, TaK Kak BCe

MNJIOTHO NMPUKPbLITO OT YTEYUKM Napa.

Mbl HE MOXEM Tenepb CKas3aTb, Kakoro poaa ABuratenu éyayTt B
ynotpebseHnn. BepossTHO, 04EHb MHOIMX COPTOB U CUCTEM, YEro

Tenepb NpeasuaeTb HEBO3MOXHO.
KoT/nbl MOryT MMeTb MOBEPXHOCTb JIlOOOW BenmnuunHbl, TaK Kak
TSXKECTb 3TOMY He NMpensaTCcTBYeT. 3HAUYUT N CUJla UX MOXET bbITb
nobasq...

CYLWHOCTb 3aBO/CKOM MPOMbIWJTIEHHOCTU COCTOUT B CZIEAYHOLLEM.

A. 3 MuHepanoB A06bIBAlOT WX COCTaBHblE 3J/IEMEHTApHbIE

4aCTH, HanpuuMmep rasbl, K UAKOCTU, METaJZIJiIonabl N METAJIJ1bl.

B. /13 3n1eMeHTOB COCTaBNAT HEODXOANMbIE NN MONE3HbIE HaM

COeAVHEHNs, HanpuMep rasbl, AyXW, Kpacku, JeKkapcTBa,
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nMTaTeNbHble BELWECTBA, KUC/OTbI, LLEeno4un, conm, ynobpeHus,
cnnaBbl U Npoy. (U 3NEMEHTbI, U HYXHble COEAUHEHUSA MHOrAa

HaxXOASAT roTOBbIMU B NpuUpoae).

B. CnnaBaM nnun apyrum crpouTesnbHbiM U Boobwe TBEpAbIM
BellecTBaM npuaatoT Heobxoammyro hopmy, Hanpumep, opyaun,
MalWWH, yTBapu, Hay4dHbIX npnbopoB, bymMaru, TKaHen, oaexa,

ckadaHApoB, XWaunLl, 3aBoA0B U T. 4.

Ansa Bcero atoro (A, b, B) Ha 3emne cnyxar cnegyiolime
CpeacTBa: TMMOBbIWEHWE WM MNOHUXEHMe TeMmnepaTypbl U
AaB/IE€HNA, 3JIeKTPUYEeCTBO, KaTanmsatopbl (He3HaduTeslbHas
NPMMECb pas3HblX BeLWeCcTB, CrNocoOBCTBYHLWMX XUMUYECKOMY

npoueccy), MexaHnyeckme cunbl.

be3s opyauit, KoHeuyHo, Aeno He o6bxoantca. Wx rotoBble
06pa3ubl Y)Ke MMEITCA Ha 3eM/1e U UMU XKE BOCMOJIb3YIOTCSA BHE

aTMmocdepsbl...

CHauana y ntoaenm He 6bl10 OpyaAuN, KaK Y >XUBOTHbIX, MOTOM
6bln o4eHb npocTble. C NMOMOWbIO 3TUX MPUMUTUBHBLIX, Oblan
MOCTPOEeHbI noayyiwe. N3 aydwunx — eweé aydwme n T. 4., noka

He pobpanncb Ao TenepewHnx, Bo3byxaaroLwmnx B Hac rnybokoe



53

n3yMmneHne n BocTtopr. Nporpecc ux HMKoraa He 3aKOHYUTCSH, a
B 3dupe OH YKNOHUTCA B CTOPOHY, CO06pa3HO HOBbIM

YCNOBUSIM...

N3BeCcTHO, Kak Ha 3eM/ie Mony4YaeTcs NoBblLLEHWE TEMMNEPATYPbI.
Ho HaM 3paecb, B 3adupe, 3TM CpeactBa HeE HYXHbl, KpoMme
NCKNOUYNTENBbHbLIX cny4YaeB. TyT MOBbILUEHWE BCErAa MOXHO
NOMYUYUTb CUJIOKD COJIHEYUYHbIX JlyYyel, — OUYEeHb 3KOHOMHO W

nobon crteneHn, — oT 273° xonoaa Ao temnepatypbl ConHua.

ANnsa nony4YyeHns HU3LWEN TeMNepaTypbl 3alLMLLAOTCS OT CBETMA
6necTawmMmnm 3sKpaHaMm U NOJIb3YTCA JIyYEeUCNYCKaAaHUEM
YepHbIX Ten B HebecHoe npocTpaHcTBo. [pu 3ToM nonay4atoT

TemnepaTtypy B 273° xosioaa.

Hanbosee sKOHOMHOE HarpeBaHue, NpuMepHO, TakoBo. Kamepa
XenaeMom BennunHbl U HOpPMbl 3aKpbiTa CO BCEX CTOPOH, B
HECKOJIbKO CNoés., XOpOLUOo oTpakarLwmumm ny4u
NOBEPXHOCTAMU. TaK COXpaHseTCcs TensoTa BHYTPU KaMmepbl,
oTpaxkaetca obpaTHO BHYTPb ee, U TemnepaTtypa Mo4YTU He
MOHUXAaeTCs, KaK 6bl paHee BbICOKA HU 6bls1a. 2TO eCcTb nogobune

TEepMOCa, HO TOJIbKO ropa3no 6osiee COBEPLUEHHOro, Yemy
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crnocobcTByeT HeCKosibko 060/7104eK UM OTCYTCTBME KPYroMm

MaTepuanbHOW Cpeabl, HanpuMep Bo3AyXxa.

Tennota ConHua nMNpOHMKAeT B KaMepy u4epe3 Hebosbuoe
oTBepctme. [llapabonnyeckoe 3epkasio c3aau  Kamepbl
(pasmepamn 6onbwe kKamepbl) cobupaer nyum ConHua B
Hebonblwyo @QOKYCHYIO rpynny, KakK pa3 BeJMYMHOK B
OTBEpPCTME MNOMELLeHNA. 34eCb NyYyn pacxoasTCa U HarpeBatoT
NPOCTPAHCTBO BHYTPU KaMepbl Ao Temnepatypbl ConHua, Kak 6bl
HW 6bIJI0 Mano 3epkaso. Ho 3To Npu UaeanbHbIX YCAOBUAX: NpU
MOTHOM COXpPaHeHWW Tenna, NpuM TOYKOOObpa3HOM OTBEPCTUM U
Npu COBEPLUEHCTBE OTpaXatowmx 3epkasn. Ha gene HM4ero aToro
HEeT, U NOTOMY HarpeBaHue ToNbKO Toraa 6/IM3KO K TeMnepaTtype
ConiHua, Korga pasmep 3epkasa Bo MHOro pas 6onblue pasMepa
Kamepsbl. [MOTOM, HEKOTOpOe HenzbexxHoe HarpeBaHne ee CTEHOK
yXyAwaeT OTpaXkatlwyr WX CNOCOBHOCTb M TakXe MewaeTt
nonydyeHuto temnepatypbl ConHua, T. €. 5-10 TbiCcAY rpaaycos

TEMn/Ma.

B dbokyce napabonmnyeckoro sepkana nosy4vaercsa nsobpaxeHume
ConHua. YeM OHO MeHblLUE, TEM MEHbLUE OTBEPCTUE KaMepPbl, TEM
MeHbLUe ByaeT NnoTeps Tenna M TEM BbilLe TeMNEpaTypa KaMepesl.

Ho, c .[4pyroi CTOpoOHbl, MNpuXoa Tenjsa nponopLMoHanieH
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MOBEpPXHOCTM 3epkana. [1onoXuMm, 4yTo paanyc 3epkasa 1 m.
N306paxxeHne ConHua éyaeT B rnaBHOM (poKyce, Ha pacCTOSIHUU
nosiMeTpa OT 3epKana. Yron Co/IHeYHOro wu3obpaxkeHus Ha
pacCTOSSHUM MNoOJIMeTpa COCTaBUT OKOM0 nonarpagyca (Takos
yrnoson pasmep ConHua ¢ 3eMmnun). WCTUHHBIA  pa3Mep
CONMHeYyHoro wu3obpaxeHus 6yaer B (MM) paBeH CUHYCY
nonrpagyca, yMHoXXeHHoMy Ha 500 MM. lNonyynm okono 4,3 MM.
Ecnun paanyc KpmBuU3HbI chepuyeckoro 3epkana byaet He oauH
meTp, a P meTpoB, TO unlobpaxeHne ConHua 6yaetr B P pas
6onbwe. Hanpumep, angd 3epkana c pagmycom B 100 M gnameTtp
n3obpaxeHuns éyaet okono 430 MM. Ntak, yeMm b6onblie pagunyc
3epkana, TeMm bosble ero nsobpaxkeHne, Tem 60sbLUE OTBEPCTUE
B KaMmepe n TeM 6o/blle — KaK pacxoA Tennaa, Tak U ero npuxoa.
Mbl  npepnosiaraeM  Bce  3epkana  nogobHbiMu, T. €.
COCTaBNAOWMMM OAHY M Ty Xe 4yacTb MNOJIHOW LIAapoBOM
NOBEPXHOCTU. lNpU 3TUX YCNOBUAX BbIXOAWUT, UTO TeMmnepaTtypa
KaMmepbl He 6yaeT 3aBMUCETb OT pa3MepoB 3epkana. Ho 3To He
coBceM Tak: 6o0nblioe 3epKasio [acTt B KaMepe BbICLUYIO
TemnepaTtypy, MOTOMY 4YTO TepsieT He TO/IbKO OTBepCTue B
KaMepe, HO U BCH ee NoBepxXHOCTb. [1oToM, nMeeM ewé Bbirogy
6onbWNX 3epKan: CKOPOCTb HarpeBaHWSA Tesl, NMOMELWEHHbIX B
Kamepe, yBen4ymMmBaeTCcsa C pa3MepaMu 3epkana. Kpome Toro,

OHW AatoT 6onblue Tenna B eanHunuy BpeMeHU, U eCsin 3TO TEMJ10
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noraowaeTca X mMnm4yeCKnMMn npoueccaMm BHYTpU KaMeEpbl, TO U

NpoLIeCCbl COBEpPLIAOTCA BbICTpee.

Boobpa3nM ans npocToTbl 3epKano KpyrnbiM, Kak 6ntoaeyko.
OHO cocTaBngeT 4acTb WapoBOW noBepxHOCTU. lNpoBeném us
LeHTpa Boobpaxaemoro wapa paamyc K oboakam 3epkana
(bntogeyka). NonyymMm yros. ITOT Yroa He MOXeT ObiTb 6onbLue
180° (noncdepbl). Ho Takon 60nbLWION yron novTtn becrnonesex,
TaK KakK 3axBaTblBaeT /yyen HeMHoOro 6onee, yem 3epkaso C
yrnom B 90°, gaxe 60°. lNocnegHnin yroa Mbl U nNpuMeMm Angd
3epkan Bcex pa3mepoB. Mx nonepeyHuk Bceraa 6yner paseH
paanycy. Tak, ecnu paguyc 3epkana ébyagetr 100 M, TO WmnpmnHa
3epkana byaet Toxe 100 M, a pasmep nlobpaxeHunsa = 430 MM,
OH Bcerga B 233 pa3a MeHbllue WnpuHbl 3epkana. lNpeacraBnas
KaMepy MOJIHbIM WApoM, HaMAEM, 4YTO MNpaKTU4eckasa LnpuUHa
3epkasia He MeHee YyABOeHHOro JAuameTrpa Kamepbl. Ecnm,
HanpuMmep, Kamepa B 1 M, TO pa3Mep 3epKajla He MeHee 2 M.
YeTBepTas A0NSA ero noBepxHocTn 6yaeTr B TEHW OT KaMepbl.
[T0O3TOMY ero MOXHO AenaTb KonbueobpasHbiM. HO 1 NnponasLuyto
1/4 ponto sHeprmum ConHUA MOXHO YTUIU3NUPOBATb NOCPeACTBOM
ABOSIKOBbINYK/I0Oro cTeksa mnm ocobbix 3epkan. 1 To n gpyroe

6yneT Bnepean kamepsbl, 6nmxe kK ConHuy.
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3epkana MoryT 6bITb rpoMagHbIX pa3MepoB, TakK Kak U Npu
TOHKOW MX MNOBEPXHOCTU WU ManoOW MAacCCUBHOCTU OHU LENbl, He
FHYTCA OT TSXeCTU, KOoTopon HeT. [nsa 6onee npaBuibHOM
dopMbl MM nonesHo npuaaTtb cnaboe BpaweHue BMecTe C

KaMepoun, C KOTOPOM 3epKasio CoCTaBAsieT O4HO Lenoe.

TakuMn npnbopammn, B CBA3U C AaBNEHUEM M KaTasiM3aTopamu,
NONb3YIOTCA AONA 3aBeplleHns  Kakmx-nmbo  XMMUYECKUX
npoueccoB,  Tpebywwnx  onpeaenéHHon  TemnepaTypbl.
MocneaHio nNerko perynpoBaTb BESIMYUHOK MOBEPXHOCTMU
3epKana M pasHoro poja 3aciioHamu. Ecnu Tpebyetca ewgé u
onpeaenéHHoe JaBneHue, TO OTBEepCcTUEe MNPUXOAUTCHA MSIOTHO

3aKpblBaTb NPO3payvHbIM A8 SIy4en 3aC/IOHOM.

Ho TeMun ke KaMepaMun MOXHO MNOJb30BaTbCA ANA HarpeBaHUA
FOTOBbLIX ClMJ1aBOB C LeJIbIO X OT/IMBKU, NMPECCOBaAHNA N KOBaAHWNA

— AN NpuaaHns xenaembix dopmM.

Tenepb o06paTMMC K MexaHW4YeCcKOMY BO34EUCTBUIO AJ1s
06paboTkM  XONOAHbLIX  WAM  MOAOrpeTbiX, TBEPAbLIX U
MONYTBEPAbIX MaTepuanoB. Mbl yXe roBOopwun O MNpoOCTOoTe
YCTPOMCTBaA MOTOPOB, KaXAblM M2 MOBEPXHOCTW KOTOPbIX AAET

o4HY cuny. Ona nonyyeHusa ee, KOHEeYHO, MOXHO MNPUMEHATb U
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3epkana, M XUMUYEeCKue rMpoueccbl. 3HAYUT, MexXaHU4YeCKOoWn
SHeprun ckonbko yroaHo. (Ee xe nerko npeobpas3oBbiBaTb
M3BECTHbIMM cCrnocobamMn B 2NEeKTPUYECKYH, — eC/IM Henb3d
3TOro0 Aenatb HenocpeaACTBEHHO COJIHEYHOW paauaumnen.
DNeKTpuyeckas »Xe DSHeprmsi BbICOKOro rnoTeHumana, Kak

M3BECTHO, MOXET AaBaTb TeMrnepaTypy Bbille COSIHEYHOMN.)

ByayT nn paboTaTb MalnHbl 6e3 Ta)kecTn? Onopy AN HUX, eciu
6bl OHa Oblla HYyXHa, Mbl BcCerga WMMEeeM B MacCUBHOM
MHOFOKAMEPHOM XWUJIMLLE WM CreunanbHbliX MNOMELLEHUSX.
PaccMoTpuM Tenepb AENCTBUE HEKOTOPbIX MAlIMH B cpeae 6e3

TAXECTN.

Yronb n gposa 6yayT BblleTaTb M3 nedn. Ecnm xe Tonkwu
orpaauTb pewéTkaMu, TO Mefnikme Yactuubl yrnsa 6éyayrt
BbICKa/b3blBaTb M3 TONOK. KpoMe TOro, ToHKas pelérka croput
nnun pacnnasntcs. [lpoBa v yronb He 6yayT fiexaTb Ha AHE neyy,
a paCnpoCTPAHATCA MO BCEMY e€e TMMPOCTPAHCTBY A0 CaMOro
NnoToNKa. 2TO, NoXanymn, TepnmMmo. EctecTtBeHHOM TSrmn He bynet
M NOoTOMy HeobxoamMma wuckyccTtBeHHasi. OTcioga BWMAHO, 4TO
YyrosbHble, APOBSAHbIE, TOpPSAHbIE U T. N. TONKU HeyaobHbl B
cpege 6e3 Taxecth  (NMOMMMO  HEUMMeEHUsT  OBLWKMPHBIX

KUCNopogHbiXx atMocdep). Ho, BO-nepBbiX, B OObIKHOBEHHbIX
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Tonkax Mbl, B admpe, He MIMEEM HYXAbl, BO-BTOPbIX, €Ccnn 6bl K
cny4unacb B HUX HAZOOBHOCTb, TO Mbl MOr/M 6bl NYCTUTbL B AEN0
YrONIbHbIW MOPOLUOK, XWAKOE TOMJAMBO N UCKYCCTBEHHYIO TAry.
Boobwe xe B cpeae, cBO60OAHOM OT TSXECTU, HarpeBaHue
npomnssoamtca ConHUEM, a oxJlaXxaeHne — Ny4dYencrnyckaHmem

TE.

Mbl BUAENW, UYTO B ABUraTenax uHoraa 6yayT ynotpebnsartb
KOTNbl C XXNAKOCTAMU. MocneaHne He 6yayT 3aHUMaTb HUXXHIOH
yacTb CoOcCyAa, MOTOMY YTO HM3A HET, a pacnpenensaTcs
Xa0TUYECKN MO BCEMY MPOCTPAHCTBY KOT/a, BNEpPEMELLKY C UX
napamn. Takum o6pasoM, BMecTe C napoM 6yaeT BblpbiBAaTbCA U
XWAKOCTb, 4YTO HenpurogHo. Ho MOXHO HaBeCTU MNOpPSAOK B
KoTne, ecnn OH 6yaeT BpawatbCas WAM ecu Mnpu  ero
HEMNOABUXXHOCTWN, BHYTPM ero, 6yaeT BpallaTbCA >XWAKOCTb,
nocpeAcTBOM Kojeca € snonatkamu. W To n apyroe nerko
OCYLLEecTBMMO B cpeae 6e3 Tsaxectu. Toraa >XUAKOCTb
pacnpeaenuTcs No 3KBaTopy KOTNA, OCEBAs Xe 4YacTb ero byaer

3aHATa Napom...

[MpeactaBuM cebe Kakyl-HMbYyab dabpuky. BepTaTcsa Koneca,
KaualTCs pa3Hble CTEPXXHU, NETAT CTPYXKU, CHYIOT, KaK pblObl

B Boae, paboume. Ecnu BCca dabpuka BpawlaeTcs, TO B HeWu
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obpasyeTca TSXeCTb U YCNoBUSA paboTbl 6yayT Takue Xe, Kak Ha
3eM/sie, HEMHOro YKJOHSACb TOJIbKO, B 3aBUCUMOCTU OT
Be/IMYMNHbI UCKYCCTBEHHOMN TAXeCTW. Ecnu BpaweHunss HET Uu
cnaboe, To TAXeCTb NOYTU He3aMeTHa. Pa3Horo poaga oTbpochl
Torga QAO/MKHbl cobupaTbCa B cneuuasnbHble MNOACTAaBOYHbIE
KOpobKkn, BO3AYX TMMOCTOSSHHO MpouUeXuBaTbCa OT MNblIN WU
netarwmx Menkmx Ten. MarHntbl MOryt cobmpaTtb XKenesHble,

CTaJlbHbIE U YYTYHHbIE CTPYXKHWU N OMUJTTKW.

Ho BO MHoOrmx npowussoacTBax (Hanpumep, nMpokKaTHoOe Aeno,
npeccoBoYyHoe) HeT oTbpocoB wAM OHU 6e3BpedHbl U Nerko
yCTpaHaloTcsd. TaM He Hago0 W  WUCKYCCTBEHHOW TSXECTMW.
HakoHey, koraa oTbpocbl rpo3at pabouyemy, TO rosioBa ero
MOXeT 6bITb 3aliMLIEHA HA BCIKUIN CNyYanl CETKOW NN CTEKJIOM,
a pot ocobou noaywkon. Ocobass ogexpa TakXKe CNYyXuUT
3awwmTon. [la n Ha 3emsie pa3se Mbl rapaHTUPOBaHbl OT OTOPOCOB

B BUAE NIETAOLWMNX HACEKOMbIX N BbICTPO NETALLMX CTPYXKeEK?

Paboune M MHXeHepbl NeTarwT cpean MawuH MU NpPOoAYKTOB WU
MOTOMY MOTYT MonacTb MeXAy KONEC, pblyaroB WU ApYyrux
ABMXYLWMXCA 4acTen un msyBeunTb cebsi. HO omnacHble MecTa

MOryT oOrpaxaaTtbCad CceTKaMu. YnpaBneHunme 4acTaMum MalluH
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MOXeT 6bITb BHE MaWwKWH, B ocoboM MecTe. Bce 3TO He HOBO U

ynotpebnsaerca AaBHO U Ha 3eMne...

O6bpabaTbiBaemMas Bellb, B cpeae 6e3 TsaxecTn, Kak bbl Benmka
M MacCMBHaA HU 6blna, He NagaeT, He KPUBUTCH, HE AAaBUT Ha
pabounx ©n nerko noBoOpayMBaeTCs U MNEpPEHOCUTCS BO BCe
CTOPOHbI. TakXxe n paboyme MOryT genaTtb CBOE Aefi0 BO BCAKOM
NOIOXEHUN N BO BCSIKOM MecTe, He 605Cb CBaNINTbCS NpU Kakou
yrogHo nose (HanpuMmep, BBEPX HOramm No OTHOLWEHUIO APYr K
apyry). Hy>Ha Tonbko onopa. Ho oH ee Bceraa HanaéT, cuenuvs
HOMM WM CBOW Kopnyc C caMuMm obpabaTtbiBaeMbiM NMpeaMeToM
MM CO CTaHKOM. Y006cTBO paboThl B cpeae 6e3 TAXeCTn Bbllie

BCAKUX MoxBarl...

Mpn pa3Horo poaa pabotax Ha 3emsie He CTOJ/IbKO MOJb3YHTCS
TSXKECTbO, CKOJIbKO WMHEPTHOCTbID MACCUBHbIX Tenl. MonoTtok
paboTaeT B cpene 6e3 TAXECTUN TaK Xe XOpoLwo, Kak U Ha 3emre.
Cuna ero yaapa He CTOJIbKO 3aBUCUT OT TSAXECTU, CKOJIbKO OT
CKOPOCTU ero ABMXXEHUNS, 3aBUCSLLIEN OT HaANpPSIXXeHUS MYCKY/10B

U BEJTIMYNHbLI pa3Maxa.

B MawunHax eweé MeHee MOJIb3YKOTCA CUJIOKO THAXECTUN, 4YEM B

PYUHbIX paboTax. TsHKEnble MONOTbl YCMELHO 3aMEHSATCH
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CpaBHUTENbHO JIEFKUMMW npeccamMun. [la M KTO HaM MellaeT
Kako-nnbo cunonm npuaasatb MaccaMm (B adumpe) CKOpPOCTb,
KOTOpPYIO Mosiy4atoT Ha 3emsie Tena npu nageHun. Bce geno B
CKOpPOCTWU, B Hen cuna yaapa. CKoOpoCTb e ropasao yanobHee
coobwaTtb Tenam B cpeae 6e3 TsaXecTu, 4yem Ha 3emne. Yaap oT
TSXKECTU MMeeT OAHO HanpaB/leHWe — BHU3, yaap Xe OoT

CKOPOCTU — KyAa YrogHo. OTO NMPeEUMYLLECTBO...

KuHyTble Tena kak 6yaTo onacHee B cpeae 6e3 Tsaxectu. Ha
3eMne oHM NagaroT Ha NoYBY U AenatTca 6e3onacHbIMuK, B cpeae
Xe 6e3 TAXeCTM OHM MYyaTCs No NPSAMON JIMHWUW, MOKa KOro-
HMbyab He 3awunbyT. HO, C OAHOW CTOPOHbI, M HA NAaHeTax
npeameTbl, 6bICTPO ABMXYLLMECS, KaK BOEHHbIEe CHapsabl, AOAI0
NeTaT, npexae 4emM ynactb U OCTaHOBUTbLCSA, C APYron — WU
bpoasiune Tena B Xunuwax apupa, BCTpedas Ux CTEHKN, TepSAoT
CBOIO CKOPOCTb M OCTaHaB/uBarTcd. OnacHee Takue Tena BHe
34aHUN, B apupe. Ho, BO-nepBbIX, HE HAAO NMpomM3BOAUTbL 6e3
HagobHOCTM 3T 6poasaume Tena, BO-BTOPbIX, U OT HUX MOXHO

orpaanTbCyd, KaK orpaxgaroTtcsqa Ha 3eMsie oT nynb n a0€ep.

MexaHuka B cpene 6be3 TAXKEeCTM HMYEM He OoT/M4YaeTcsa oT

HaquOVI MEXaHUKUN, NCKJTIDYUNTE TOJIbKO TAXECTb...
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TaroteHne CosHUa Ha PacCTOSAHUM 3eMSiI HE O4YeHb BEJINKO,
MMeHHO oHO B 1800 pa3 MeHblwe 3eMHOoro, T. €. CeKyHaHoe
yckopeHune 6yaet 0,0055 M, nam 5,5 MM, Ycunue, Kotopoe Ha
3emMne nogHuMaeT Ha 1 M, TYT MOXET MOAHATb MOYTM Ha ABEe
BepcCTbl. HO U3 3TOro He cneayet, 4To yaaneHume ot ConHua u
npnbnuxeHme K HEMY, NpU ManbiX OTHOCUTENbHbIX CKOPOCTSX,
orpaHMymMmBaeTcsa Knnometpamu. [leno B TOM, YTO TYT peydb UAET
06 OTHOCUTENbHbIX ABUXEHUAX. BpolweHHOe Teno, KpoMme Manoun
OTHOCUTENIbHOM CKOPOCTU, elé WMeeT NJIaHEeTHYK CKOPOCTb
oTHocuTenbHo ConHua. bnarogaps en n 3a C4éT ee, 6pOLLUEHHbIN
npeaMeT yaandetrcsas OT CBeTW/a U nNpubnuxaetTcs K HeEMY Ha
TbiCAYM BEPCT, HECMOTPA Ha CBOK MaNyk OTHOCUTESIbHYIO

CKOpPOCTb...

B Hawen cpepe Habnwpaetcsa ewé B3aMMHOE MNpUTSXeHune
nwaen u apyrmx nofobHbix no Manoctu Ten. Ho OHO O4veHb
cnabo An9 OoKpyXawwux Hac Manbix npeameTtoB. OgHako
CBMHUOBbIE WX MJIATUHOBbIE WAPWUKKU Ha BO3MOXHO OSM3KOM
pacCTossHUM Apyr OT Apyra ABUralTcs, Kak HebecHble Tena.
TONbKO CKOPOCTU UX AO0/IXKHbI ObITb KpaHe Masbl, B NPOTUBHOM

cZlydae OHU pa3J1eETAOTCA B pa3Hbl€ CTOPOHDbI, MO MPAMbIM MYTAM.
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JTO [aéT BO3MOXHOCTb B 3(MMPHOM MNyCcTOTe pewunTb
NpakTU4YeCKM Maccy 3anady, He pewéHHbIX [0 Ccux nop
MaTeMaTMKaMM W KpanWHe BaXHbIX. Hanpumep, o0 nyTax

ABUXXEHUSA TPEX B3aMMHO AENCTBYIOLWMX APYT Ha Apyra Ten.

Ho HeypobHa npu 3TOM  MEeASIEHHOCTb  ABWMXKEHUA U
MPOAO/IKNTENIbHOCTb HabngeHus. Tak, CPaBHUTENbHO
ManeHbKUn Wwapuk obpawaeTtcs BOKPYr CpaBHUTENbHO
6onbworo, “3 caMoro rMJIOTHOroO MaTtepuasna M Npu CaMOM
6nnxanwem pacctossHus, B TedeHme 2500 cek., nnm 42 MUH.
OTO BpeMSI HUCKOJIbKO He 3aBUCUT OT pa3MmepoB 60/1bLIOro wapa:
6yab oH BennuymHoto ¢ ConHue unm ¢ ApobuHKY — pe3ynbTaTt

OAWH W TOT Xe, T. e. BpeMs obpalleHns Bcerga = 42 MUH.

ONna NpakTU4eckoro peleHust BonpocoB 0 opMe ABMXKEHUS
npuxoauTCcs yAanaTb Tena Apyr OT Apyra, NpUYEM BpeEMS
HabnAeHUs AO0KHO AOWUTU A0 HECKONIbKUX AHEN N MecsueB. B
3TOM Heyaob6cTBo. ABCOMIOTHbIE pa3Mepbl Tenl MOryT 6bITb Kak
yrogHo Mmasnbl. MoxeT 6bITb, HanAyT 60siee NNOTHbLIE BELWEeCTBa,
nnn, MoxXeT 6biTb, KOIDDUUMEHT MNPUTAXKEHUS MasbIX Ten
oKaxeTtcs 6osblle — TOoraa HabnaeHne orpaHNYNTCS MEHbLUNM

BPEMEHEM.
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Manoctb ckopocTen (a4n19 yBeM4eHnsa nx) 3actaBuT yrnotTpebuTb

Tena 60nblINX pa3Mepos.

OueHb, BoobWwe, yaobHbl onpeaeneHns B3aUMHbIX NPUTSXXEHUN
N OTTaJIKMBaHUA Ten, OT Kakux 6bl TO HX BbI1I0 NPpUYKH, B cpeae

6e3 TaxecTu...

Tena He nagalT U HE UMEKT BecCa, HO 3aKOHbl MHEPLUUU TYT
ocobeHHO nerko HabnwpatTca. Tak, yeM bonble Macca Tena,
TEM TpyAaHee eMy nNpuaatb ABMXeHne. YeM 6onblie Macca Tena
N NoTpebHas CKOPOCTb, TEM CUJIbHEE U AO0JIbLUE HYXHO Ha Hero
NaBuUTb. TakXxe, 4yTobbl OCTAHOBUTb Teno, Haao TeM 6onbliee
ycunne u Bpemsi, yeM 6onblue ero Macca M CKOpOCTb. Yaap
ABUXYLLErocs Tena TeM CulbHee, YeM CaMO OHO MAacCUBHEE U

TBEPXE, N YEM TBEPXE M MAaCCUBHEE TO TeN0, MO KOTOPOMY OHO

yaapser...

XOTS B 9PMPHbIX XMAnwax niaoTHOCTb KUCNOpPOoAHOW aTMocdepsl
MW B OecCsATb pa3 MeHblle, YeM B HalweM BO3AyXe, HO U TyT
ABMXeHUe ObICTpoe M MpoAO/IKUTENbHOE HE3KOHOMHO, T. e.
TpebyeT 60nbLIOro pacxoda paboTbl. HanpoTmne, BHE XWUNuL, B
NycTOT€, OHO MOYTU HMYEero He CTomMT. Hago NuWb oAMH pa3

3aTpaTnuTb paboTy Ans npuobpeTeHus >XenaemMon CKOPOCTMW.
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[MOTOM OHa coxpaHseTcss 6e3 U3MEHEHUS, ECNIN HEe YAANSATbCSA OT
ConHua. BrnpoueMm, 1 370, Kak Mbl BUAENN, UMEET MaJsiOe BIINSAHNE

— Ha NPOTAXEHUN TbICAY BEPCT.

B nyctoTe MOXHO nyTewecTBOBaTb WM B 0COObIX ogexaax,
3aK/II0YaloLWmnX annapaThl AN AblXaHUs, UK B CAMUX XUNULLAXx,
OTOpPBaHHbIX OT 0b6Len nx Mmaccol. NocneaHee ropasgo yaobHee,
TaK Kak Aaér npoctop, u3basBngaetr oT oaexabl, AAET CBOMMU
pacTeHusaMu nuuy, nNnTbe, KUCIopoad U BCe Heobxoaumoe.
KpomMe TOro, OHO MOXeT coOBeplwaTbCd B MHOMOYUCIEHHOM
obuwiectBe. IOTO ABUXeHMe p[axe He 6yper 3ameTHO. Ham
MOKAXXeTCs TONbKO [ABUXEHUE COBOKYMHOCTU Xuauw,. Mol
YCNOBHO WuX ABuMXeHue (ans opgoneHus TtaroteHmda ConHua)
CYMTaeM HynesbiM. Beab OHO He3aMeTHO, KaK [ABUXEeHue

NMJIAHETbI ANS ee XUTenen.

Kak n3berHyTb npu 3TOM OnacHbIX CTOJIKHOBEHUW SKUMAXEN NN
noesnos? byayT HECKOIbKO raBHbIX HAaNpaBAeHUN ABUXEHUS U
OAHA CKOpPOCTb A1 Kaxaoro HanpaseneHus. lloe3ga ogHOro
HanpaBfeHns 6yayT UMeTb O4HY AOPOry M CTOSIKHOBEHUS TYyT
ObITb HE MOXeT. Bce Aoporu pa3HbiX HanpaBaeHUN aaneku apyr
OT Apyra un rnotoMy HebecHble Kopabsnnm pa3HbIX CKOPOCTEW

CTONIKHYTbCA HE MOTYT...
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3aKOHbI pbldara, XnakKmx v F83006p83HbIX TEJT HE OCJ/TOXKHAKTCA

nX BECOM.

[a3 paccemBaeTca 6e3rpaHMyHO, MoKa OT paclMpeHnsa wu
OXNIAXAEHUSA HE MPeBpPaTUTCA B Mblflb, COCTOSLLYIO U3 TBEPAbIX,

HE ncnapdrwmnxca 4actuu,.

Xuakoctn npuHuMatoT dopMmy Wapa uam nysbipsa. JleTyyune
CKOpO 3aMep3atT OT WCNapeHusi, a HeneTyynue OCTatoTCs
wapamu. Lapbl 3T MOXHO pa3buTb Ha HECKOIbKO MEHbLUNX
lapoB 1 obpaTHo. MpuannatwLlme XuUaKocTn, o6BoN1aKnBas Bce

npeaMeTbl, 06pasyoT NpuuyanmBblie popMsbl.

3BYKM 1 BoobLle pa3Horo poga konebaHus pacnpoCTpaHAOTCS
COBEpLIEHHO TakK Xe, Kak U Ha 3emne. ToNbkKo BO/IH, NOAOOHbIX
MOPCKUM, He ob6pa3yetcd. [Ona 3TOro HyxXHa TaXecTb. He
paboTtaloT 6apoMeTp M 4acbl C MasTHMKOM. HO KapMaHHbIE
AEUCTBYIOT MO-NMpeXHeMy. PblyaxXHble BeCbl U MNPYXUHHbIE
6ecnonesHbl, TaKk KakKk Tena HeBeCcOMbl. Maccy HU TeMu, Hu
APYrMMKU TOXXe onpenennTb Henb3sl. Macca onpegenseTcd Ha

LeHTpPOOEXXHON MalIMHE, NN cpeae UCKYCCTBEHHOW TSAXeCTUn —
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pbl4a>XXHbiIMNn BE€CaAMM. Onpe.u,eneHme ChnJibl MOXHO [A€)1aTb

CnjioMepoM min Npy>xMHHbIMM BECaAMMU.

MarHuTHble, 3N1IEKTPUYECKME U ApYrMe CUNbl AENCTBYIOT MpoLle

ACHee, TaK KaK TAXeCTb HE OCJTIOXKHAET ABJIEHUA...

Yenosek CKkopo npucnocobnserca K cpene 6e3 TAXKeCTU, HO Y
XXMBOTHbIX MOXET HE XBaTUTb AJ19 3TOr0 pa3dyMa U OHM CTpaaatoT.
HacekoMble Henetawwme 6yayt 6ecnnoaHo 6apaxTaTbCs B
Bo3ayxe. Ho, 3auenuBlINCb 3@ CTEHKY, OHW b6yayT 6eraTtb, He
3aMeyasi OTCYTCTBUSA TSXKeCTu. JleTatowme Hacekomble (M NTULbl)
6yayT nepemewaTtbCs, HO He TaK, Kak XxoTar. OHM CcKopo
ONOCTUFHYT CTEHOK M YLENAaTCs 3a HUX Korotkamm. Xoabba
NTUUAM N APYTUM KPYMHbIM XWBOTHbIM He yAa&TCs: OHMU, MNpu
NepBOW MOMbITKE, OTTOJIKHYTCS OT CTEHOK M OKaXYyTCS B ra30BOM
cpene. Kowka n nogobHble cylecTtea, C NOBOpayYnBatoWLIMMUCS
BHYTPEHHUMM  OpraHamm, MOryT CaMOBOJIbHO  BpallaTb

HapYy>XHYO 4YacTb Tena, Nno KpamHenm mepe Ha 180°.

Mbl BUOENN, UTO YesIOBEK TaKXe MOXET BepTeTbCs U ABUraTbCs
C NOMOLLbIO ONOpbI, HanpuMep, ceoen wnanbl. Ho n 6e3 onopsl
OH MOXeT rnosopauyunBaTbCs. N9 3TOro eMy Hy>XHO, Hanpumep,

NOAHATbL PYKY M BpallaTb €l TakK, Kak 6yato 6bl OH BepTen
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PYKOATKY KaKOW-HUOYAb MalluHbl. KpyroBoe ABUXKEHUE PYKMU,
HOrM WMNM APYroro 4YseHa npuaact U ero Teny BpalleHue. Ho
CTOUT TO/IbKO OCTAHOBUTb UJIEH, KaK W ero Teno YCNOKOWUTCH,

X0TS 6yA€ET CMOTPETb YXE€ B APYryto CTOPOHY.

TyT Mbl He WMEEM B BWUAY OKPYXALWY XUAKY WK
ra3oobpasHyto cpeay, C NMOMOLLbHD KOTOPOMA MOXHO MONYy4YUTb

BCAKOE XeJjiaeMoe ABUNXEHNUE...

YenoBek BO 4YTO 6bl TO HM CTano AO/HKEH OAOJSIETb 3EMHYHIO
TAXECTb U MMETb B 3alface MNMpoCTpaHCTBO XOTH Obl CONMHEYHOW

CUCTEMBDI.

Ha 3emne ero nogkapaynmBalT OMNAaCcHOCTU pa3HoOro poda. Mol
yXXe He roBopuM O TeX TPYAHOCTAX >XWU3HW, KOTOpble BCE Mbl
MCMbITbIBA€M HEMNnpepbiBHO: 3TW OMACHOCTU WU HENPUATHOCTU
4yesloBEeK CKOpPO YCTpaHWUT. HO Mbl roBopuMM npo KatacTtpodsl,
KOTOpble MOryT Norybutb BCce 4enoBe4yeCcTBO UM 3HAUUTENbHYIO

€ro 4acCtb.

CKOJ/IbKO, HanpuMmep, pa3 Ta Cywa, Ha KOTOpOWM Mbl cenyac
XXVUBEM, 3anuBasiacb Bogoto n bbiy1a AHOM okeaHa! Henb3qa 6bIThb

YBEPEHHbLIM, YTO 3TN ABJIEHUA BCErga nNponcxoadaT rnocrterneHHo.
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3eMIeTpACeHNA BHEe3anHO pa3pywarT uenble ropoga w
3aTONNSAIT U3psaHble naowaan. bonbwmne katactpodbl b6biBany,
XOTH MUCTOpUYECKUN 4enoBeK M He 6bll ewé mx cBuaeTenem
(ecnn He cyMTaTb COMHUTENBHOIO BCEMUPHOro notona). TonbKo
yeM obwmnpHee kKatacTpoda, 4YeM OHa yXKacHee, TeM pexe. Mbl

ELlE MOXEM ee A0XAAaTbCA.

MageHne Ha 3eMnw Tyun 60AmMAoB  WAM  MJIAHETKU C
NnonepeyHMKOM B AEeCATOK BEPCT MOXET AaTb Takon yaap 3emne,
yTo o6pa3oBasBlwascsa TBEpAaas, Xuakasd wunm rasoobpasHas
BO/IHA BCe CMeTeT C JiMua 3eMaInm — U 4esioBeka, U ero
MNoCTponkn. [llpn >5TOM OAHO MOBbIWEHWE TeMrepaTyps.l

aTMOCCbepr MOXET BCE Cnajintb NN yMEPTBUTD.

[MpeactaBbTe cebe Tenepb, UTO-TO XK€ CAYYWUIOCb C
ob6pasoBaBWMMUCA IPUPHBIMU MOCENEHUAMU: MNpoOSsieTen 4yepes
HUX acTepoua C AVaMeTpoM B jJgecatok kM. OH MoxeT
YHUUTOXUTb BCEro TONIbKO 75 KB. KM NOCeNeHnn, a He TaK Kak
Ha 3emne, T. e. He 510 000 000 kB. KM. NpuTOM B 3pUpe nerye
BbiCNeAuUTb MNyTb MJIAHETKM WU caenatb ero cBoboaHbIM
(BpeMEeHHO) OT Xuaunuw, 1 Apyrux nocrtpoek. Beab nepemMelleHne
MX MOYTU HNUYEro He CTOUT. A KaK Bbl YCTPAHUTE 3eM/10 C NYTH

ABUMXEHUSA Kakoro-Hnbyab HebecHoro tena?
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Kctatn 06 asponutax. OT KpYyMnHbIX M3 HUX OMAcHOCTb B adupe
Takas XXe, Kak U Ha Halwen niaHeTe. Ho Tak Kak nageHud ux Ha
rO/10Bbl, AOMa MU NOCTPOMNKU KpanHe peaKu U HUKOro He cTpawar,
TO TaKXe OHW He MOryT CTpawuTb n B 3dupe. OT MeNnkKux Ha
3eMsie Hac orpaxaaet atMocdepa, B KOTOPOU OHM paccChbinatoTcs
nnn cropatoT. B adupe e MoXeT orpaxaaTtb Xxunuuwe. Yaap
KPOXOTHOIr0 KyCo4YKa MeTeopa, BEIMYMHOK B Manyw [0S0
MUNMIrpaMMa, NpoH3as 4YesioBeKka, He caenaeT eMy CepbEé3Horo
Bpeaa. Nonagas e B C/I0ON KBapLeBOro CTekslia uiau cranm, a3ta
KPYMWHKa, No BCeN BEpPOSATHOCTU, B HEM 3aBsda3HeT. Kycouek oT
yAapa pacnnasutca U obpatnutcsa B nap. Tak Xe pacniaBuUTCcsa m
obpaTUTCA B Nap HUYTOXHAsN 4YaCTb NOBEPXHOCTM 34aHMA. Yaap
MOXeT obpa3oBaTb B CTEHKE B pacnjiaB/IeHHbIN O4YeHb TOHKWUM
KaHan. Ero »ugkoe CcoCToslHMEe 3anbéT cenyac xe

06pa3oBaBLUYIOCH AbIPY U Yepe3 Heé Ja)Ke He MPOHUKHET ras.

KpoMe TOro, yXxe MHOMoKpaTHO /[0Ka3blBa/oCb, YTO MNajaeHue
[laXke KPOXOTHOro asposinTa Ha YesloBeka eCTb MasIoBEPOSATHOE
ABNeHne, Tpebylollee B CpeAHEM HECKONIbKO ThICAY neT

(nogpa3syMeBaeTcs Ha 3eMsie OTCyTCTBMe aTtMocdepsnl).
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3eM/il0, KaKk M BCsAKoe HebecHoe Teno, oXwuaaet B3pbiB OT
HaKOMNAEHNSA BHYTPU ee ynpyromn matepuu. NpuaéT Bpems, Koraa
yesioBe4yecTtBy byaeTt rpo3nTb 3TOro poAa onacHoCTb. Kyaa xe
OH CMnacéTcs, ec/n He 3aBflageeT MPoCTPAaHCTBOM COJIHEYHOM

cucrtemsbl!

EWweE yrpo3a: yracaHme u oxnaxaeHue Hawero ConHua. Toraa
NpMAETCs 6exxaTb U N3 CoNTHEeYHON cuctembl. Ho 6exaTb ropasao
obyaer nerye wn3 3UPHOro npocTopa, YeM Wn3 MJAaHETHOM
TEMHMLbI, NPUKOBaBLUEM HAC N BCE, 4YTO Mbl MMEeM, LensMu

TAroTeHnda K 3emne.

[lepeHaceneHne 4yenoBeyecTBa Ha 3eMNie BblHYXAAET TakXe K
6opbbe C TAXKECTbD U UCMOb30BaHUID HebecHOoro npocrtopa u

ero 6oraTcTs.

MHOro 1 ApYrux rpo3HbIX ONacHOCTEN NOAXWAAEeT YETOBEYECTBO
Ha ero nnaHete. OHKU TakKXe BbIHYXAalT N0AEN UCKaTb NYyTU B

KocMmoc.

O BbIrogax xe nepecefneHnsa Mbl MHOIro roeBopumsin, Ho BCEro HU

NneperoBopuTb, HN NpeACcTaBUTb cebe HEBO3MOXHO.



73

% %k %k

COBOKYMHOCTb MAen, runoTes, Te3UCoB, COCTaBUBLIMX cogepKaHue GUNOoCcoOPCKNUX COUYNHEHUM
K.3.UmMonkosckoro, cam KoHCTaHTMH SayapaosBud Hassan «Kocmuyeckon dunocodpuen». EE
LEeHTpasbHbIM 3/IEMEHTOM CTano CMOAE/IMPOBAHHOE C MOMOLLbI0 HAayYHbIX METOAOB YYEHMUE O CMbIC/e
YKM3HU M NOCTUNKEHUM €0 B NpoLLecce peasn3aumnm HPaBCTBEHHOM NPAKTUKM.

O BaXKHOCTU 3TUX UCCNEAO0BaAHUI ANA YenoBevyecTBa roBoput yteepkaeHue K.3.LlMoNKOBCKOro o Tom,
UTO TEOPUIO PAKETOCTPOEHUA OH pas3paboTan AUWb KaK NpunoKeHue K csoum ¢unocopckum
M3bICKaHUAM.

YUYEHbIM HaMMCaHO MHOXKecTBO GUNOCOPCKUX PaboT, KOTOpble Ma/soM3BECTHbI HE TO/IbKO LUMPOKOMY
YynUTaTeNIo, HO U CNeLMnaancTam BBUAY UX MHOTO/IETHEro 3aManymBaHmaA. 3T KHUMM — NOMbITKa NpopBaThb
«3aroBOp MONYaHUA» BOKPYT GMA0COdMM PYCCKOTO KOCMMUYECKOTO NPOBUALa.

HoBoe MbiLlieHne HEBO3MOXKHO 6€3 MOMCKA CMbIC/1A *KU3HWU B e ANHCTBE HaceNEHHOro KocMmoca.
Obpaluanck K ceoum yntatenam, K.3.LlMoNKOBCKMA roBOPUT:

«llocmaparcb B8o0ccmaHo8UMbL MO, 4YMO 8 COHME meica4yenemuli ymepAaHo
yesnoee4yecmeom, omeiCKamao O6pOH€HHbIU um Cf)UﬂOCOCf)CKUU KOMEHb».

«Bydbme BHUMAMeEsIbHbI, Haripazcume ece cussbl, Yymobei yceoumes U rMoHAM®b u3sigeaemoe. »

«30 HanpsaxceHue, 30 BHUMAHUe 8bl bydeme 803HA2PAHOEHbI, He CKaXy CMOpPUYE, 5mo
yepec4yyp cnabo, Ho beamepHo. Hem cnoe 0414 8bipaxceHuUA mex bs1a2, Komopele 8bl Moay4yume 3a
ceoli mpyd. Hem mepeoi 018 amux 6aaz. 3ma mepa ecmb 6eCKOHEYHOCMb .

K. 3. UnonkoBcKum
«KrBaa BceneHHaa»
1923 r.



https://tsiolkovsky.org/ru/nauchnoe-nasledie/
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Hay4Ho-nonynapHoe nsgaHue

KoHcTaHTMH Dayapaosuy LLIMonkoBCcKum

«Kocmuuyeckaa punocodpua»
www.tsiolkovsky.org

PykoBoauTtenb npoekTa Hukonan KpacHoctyn
dunzaiiH TatbsAAHa Konnakosa, EBreHnii Mpoaaiiko
Xoctuur, CMS Cepreit MNonos

Mpurnawaem Bcex NPUHATb yYacTue B AaHHOM npoekKre!

Ecnu Bbl XOTUTE M MOXKeTe OKa3aTb COAENCTBME AaHHOMY MPOEKTY,
cBAXKUTECb ¢ Hamu no email mykola.krasnostup@gmail.com



https://tsiolkovsky.org/ru/nauchnoe-nasledie/
mailto:mykola.krasnostup@gmail.com




