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Koncmanmun LJuoakoeckut

Ku3Hb 6 kocmMuueckom 3gpupe

Mbl B CPEAE KAXYLUEINoCH OTCYTCTBUSA TAXECTU

Boobpa3nMm cebs ¢ pa3HbIMM MaNleHbKMMU 3aXBaY€HHbIMU HaMu
Tenamm wun opyamsmm rpe-Hmbyab B COnHEYHOM cUucteme,
noganblie nnun, nyywe, nobnuxe 3emnun. Bce Hawn Tena nMeroT
CEeKYHAHY CKOpoCTb B 25—30 KM 1 NOTOMY BpallakoTCA BOKPYr
ConHua, kak 3emna wmnn Mapc. PacctosgHume MX OT 3eMnn u
NNaHeT TaK BE/MKO, 4YTO ABMXEHMe Hawux Ten 6nun3ko K
NPOCTOMY KpYroBOMy W nJlaHeTbl AN HWUX Kak ©Obl He
CYLLEeCTBYIOT, TO ecTb Ageucteyer 6onbwe ConHue. Mbl He
YyyBCTBYeM 3Toro ©6elweHoro asumxeHus. Mbl HaxoamMmcs B
6e3rpaHM4YHOM NYCTbiHE, KOTOpasa B Muaauvapabl pa3 obwunpHee
NpoCcTpaHcTB 3emnn. Mbl B abcontoTHon nycrtote (YCNOBHO).
BecuncneHHble 3Be34bl U HECKOJIbKO MSIAaHET MOXHO pa3rndaeTsb,
TOJIbKO OTBepHyBLWMUCb OT ConHUa. Haao ewe HEeCKOJSIbKO MUHYT
A0XNAaTbCA, 4YTOObI 3payoK ycnena pacwmnmputbCs. DPUpHoe
6e3rasHoe NpOCTPAHCTBO HAC AO/IKHO MOMEHTasibHO ybutb. To
e 0bs13aTenbHO A0/KHO caenaTtb n ConHue, 1yym KOTOpPOro, He

ocnabneHHble U He obe3BpexeHHble aTMoCcepor, CMepTesbHbI.



(XoT9 M He B TaKOW CTeneHu, Kak OTCYTCTBME Kucnopoaa WU
AaBreHus. He cpasy npousonaeT COSIHEYHbIN yaap M CMepTb.
[MOKOPYNTCS eLle HEMHOro YesioBek). Ho A4onyCTUM, YTO HK TOro,
HW ApYyroro HeT. [yCTb Mbl OCTAHEMCS XWBbl N 340p0BbI. Byaem

Hab1l0AaTb BCE HAC OKpY>XXaloLLee.

MexaHn4yeckoe aencreme HebecCHbIX Ten, X NpUTSIXeHune, cuny
Mbl 3aMeyaTb He 6yaeM, Kak 6bl X Macca N NPUTSXXEHUE BENTUKMU
HM 6binn. OHO 6yaeT MMeTb BAIMSHUE Ha TY KPUBYHO, KOTOPYHO Mbl
onucoiBaem B Co/IHEYHOW CUCTEME, HO Ha Halle OTHOLIeHWe K
HaWwWWMM CpaBHUTENbHO (MO OTHOWEHUID K MEeXMNJIaHEeTHbIM
PaCcCTOSAHMSAM) MaJIEHbKMUM TeJjlaM HUKAKOro B/AAMSHUSA HE OKaXXeT.
[1enCcTBUTENbHO, CUNbl TMPUTAXEHUS BCeX HebecCHbIX Ten,
cnaradcb, AaloT paBHOAENCTBYWOWYO cuiy. Beuay
OTAA/IEHHOCTU MNlaHeT M COJIHL, OHa MMeeT OAHY WU Ty Xe
Be/INUMHY, WU HanpasB/eHue A/s BCeX HawWuX CpaBHUTESIbHO
He3HauyuTeNbHbIX Ten (pa3Mepbl UX BCe Xe MOryT AOCTUraTb
TbICSAY BepcT). Bce oHM aBurarTcsa nog BAMSSHUEM 3TOW CUMbl B
OAHY CTOpPOHY, C OAMHAKOBOW CKOPOCTbIO M C OAHUM
yCcKkopeHuneMm. Bcnencreme 3TOro B3auMMHOE MOJIOXKEHUE UX He
M3MEHSeTCA, TO €eCTb OCTaeTCsa TaKMM Xe, KakumM 6bi1o U
HEeCKOJ/IbKO AHEeW ToMy Hasan. Ecnu, Hanpumep, oHWM 6blNn B

OTHOCUTEJIbHOM MNMOKOE, TO OCTAHYTCA B TAKOM NMOKOE HAAOJIIo.



CxemaTtnyeckne pucyHKM KOCMUYECKMUX CTaHUnn (CTpaHuya
asrorpadga rniaHa-rpocriekra «Pakera. PacripoctpaHeHue

yesioBeKa B kocmoce». 1921 r.).



Ecnn 6binn B OTHOCUTENIBHOM [ABUXEHWUU, TO 3TO ABUXEHUE,
KOHEYHO, M3MEHUT WX MNPOCTPAHCTBEHHOE pacrnosioXXeHne, HOo
TakK, Kak 6yaATO HUKaKMe NJaHETHble CU/Ibl HAa HUX HE BJIUSIOT.
TONbKO CNYCTS O4YeHb AOJ/ITOe BPEMSA CKaXeTCcs BAUAHME NNAHET
n, rnaeHoiM obpasom, ConHua. WTtak, Mbl gonro He 6yaem B
COCTOSIHUM 3aMETUTb AENCTBUE CaMblX MOrYLECTBEHHbIX COJHL,
ecnn oTHeceM HabngeHne TONbKO K HalMM CpaBHUTESIbHO
HebonbwmnM Tenam. OHM byayT Kak 6bl NnpeaocTtaBfieHbl CAMUM
cebe, cobcTBEeHHbLIM CcBOMM cunam. OHUM MOryT NpUTArMBaTbLCS
Mexay cobor noa BAMSHUEM B3aWMMHOro TAroteHusi. Ho Macchl
MX TaK Masnbl B CPABHEHUUN C MJIAHETHbIMWU, YTO Mbl MOKA 3TUM
HUUYTOXHbLIM  MPUTSXEHUEM  npeHebpexeM. OHM  MOryT
NPUTArMBATbLCS WM OTTANIKMBATbCS, €C/IM HadNeKTPU30BaHbI
MM HaMarHM4eHbl, TakXxe noa BJMSHUEM CO6CTBEHHONo WU
BHELLUHEro ny4YyencrnyckaHms, HO Mbl NOKa OCTaBMM B CTOpPOHE BCe
3TM Manble wan 6onbllne Cunbl; MnocaegHne MOoryT He
AeNCcTBOBaTb iy ObITb  ocnabrneHsl, KaKOBbl CUNbI
3/IeKTpOMarHuUTHble. Tena MoOryT CKneumBaTbCH, CLENIATLCA U T.
A. JXuBble Tena MOryT nposBAsaTb CBOUM MYCKYJIbHbIE CWUIbI,
AenaTtb rpyMachbl, CMesTbCs, NMPUHMUMATb pa3Hble Mo3bl, AenaTb
pa3Hble ABWMXEHWUS, MbICIUTb. HO Mbl BCe 3TO MOKa OCTaBuUM.
CaMoro rnaBHOro, K YeMy Mbl NMPUBLIKIN Ha 3eMne, — TAXeCTH,

BE€Ca, NageHna Mbl HE 3aMETUM.



HayHeM C onMcaHusa caMbiX MPOCTbIX MEXaHUYECKUX SABIEHUN.

ABJIEHNA MEXAHUYECKMUE. OBLWASA KAPTUHA
OABUXEHUNA U CTOJIKHOBEHWUA TEJ1. UHEPLAUAL.
NOYBEHHWUK. OTHOCUTEJIbHOCTb AABJIEHNUU

CobcTBeHHO, Mbl byaemM paccMaTpuBaTb SBMIEHUS MPU MNOSTHOM
OTCYTCTBUWN CUN TAroTeHus. M Bce e aT10 6yaeT noyYTn TOYHbIM
BblpaXxeHneM Tex HabntaeHnn, KoTopblie Mbl MOXEM BUAETb B
HaweM yronke ConHe4YHOn cucteMol. [llonpaBku caenaem rnoTom.
BoT obwada kapTuHa. BoKpyr MeHs HaxoAsATCA pa3Hble Tena.
HekoTopble KacalTca Apyr apyra, HekoTopble HeT. O4HU N3 HUX
COBCEM HenoaBWMXHbl (FOBOPUM NPO OTHOCUTESIbHbIE ABUXEHNSA);
apyrve He npubnmxarwTcsd U He yaansitoTCs, HO BEepPTATCA Kak
BOJIYKM WM  Kapycenu;, TpeTbM YOAANAlTCS; 4YeTBepThble
npnbnuxatTcsd, NpoxoaAsT MWUMO, KaK rMewexoabl, M yxoasaT
Aanee; n4artble, ABUrascb NOCTynaTesibHO, elle U BpallarTcH,
KaK Kosieca napoxoaa win 6eryuwero sIOKOMOTWUBA; LIeCTble,
BpallasiCb, NPOU3BOAAT elle M ApoxXalime ABUXEHUSA, KOTopble
MOCTENeHHO nepexoasT B O0ObIKHOBEHHOE BpalleHuWe BOKpYr
Boob6pakaeMon ocCu, ABUraroLlWencss napannenbHo camoun cebe;

ceabMble CTaJIKMBAKTCA CO MHOM WM AAKT TONYOK TeM bonee



CUNbHbIA, 4YeM cKkopee ©Obino aABuxeHue Tena. WHble
CTaNIKMBAKOTCA Mexay Ccob0ol, oTpaXkatoTcs Apyr OT Apyra n nayt
COBCEM B Apyrme CTOpPOHbl. HekoTopble M3 HUX MOocne Ton4kKa
ocTaHaBnmeatTcd. [pyrue npuobpetatoT 60/blIYHO CKOPOCTb.
Bce aBmxyuimecs npegMeTbl B KOHLE KOHLOB MCYe3aloT U3 rnas,
NOTOMY 4YTO YyXOAAT MO MPSIMOMY HaNpaBlE€HUID HEU3BECTHO
Kyga. HenoasukHble Xe Tena, eciv W BpawakwTcd, TopyaT
nepeg rnasamMm B OAHOM  HamnpaBfieHMM M B OAHOM
OTHOCUTESIbHOM nonoXxeHun. CKOpPOCTU BCEX ABWMXYLUMXCHA Ten
6eckoHeYyHO pa3Hoobpa3sHbl. [BmXKeHne UHbIX ObHapy>XnBaeTcs
TOJ/IbKO Yepes 4ac Uan AeHb, a ApYyrue npoMenbKHYIN Kak TeHU

N Henb3s UX 6bI10 pacCMOTpPeTb — TaK O6bICTPO OHWU ABUXYTCS.

B nonHoM 6n1ecke TyT NposSIBASETCS U3BECTHbIN 3aKOH MHEPLUN:
BCSIKOE MasieHbKOe Teslio, BepHee, MaTtepuasbHas To4yka, BEYHO
COXpaHsleT CBOE€ COCTOssHME T[OoKOSI WM CBOE€ COCTOsHue
ABMXeHUs. [Ona un3ydeHUs MOXeM B3STb MaJleHbKUN He
Bpawawwmmnca wapuk. Ecnm oH 6yaer OTHOCUTENbHO Hac B
MOKOe, TO 3TOT MOKOW HUKOrga He Hapywutca 6e3 BAUSHUS
BHELIHMX cun. Ecnn oH HaxoauTcsa B ABUXEHUN, TO U ABUMXKEHUE
HEe HApYLWWUTCA U HEe WU3MEHUTCH, TO eCTb HEe WU3MEHUTCH HWU
CKOPOCTb ABWMKEHWHA, HWU €ro HanpasfeHume. 3OTO Tak

€CTeECTBEHHO, 4YTO KaXeTCAdA UHa4eE U ObITb HE MOXeT. B caMoM
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aene, otdyero 6bl Teno (6e€3 MpuUYMHbBI) MOr0 CBOpPayYnMBaTb CO
CBOEro nyTu, TO eCTb ABUraTbCd N0 KpUBOW SIMHUKU, OoT4yero 6bl
OHO MOrJ10 OCTaHaBNMBATbCH, MPUUTU caMO coboWn B ABUXEHME,
YCKOpUTb UNN 3aMennnTb cBon b6er? Kaxetcs, scHo! HecMmoTps
Ha 3TO, ApEeBHUE CcuUMTaanm CaMblM  eCTeCTBEHHbIM U
COBEpPLUEHHbIM ABMXeHUEM Kpyrosoe. OHM Xe AyManun, 4YTo ecTb
npeaMeTbl, CKJIOHHble K OCTaHOBKE, K JIeHW, OT4yero W
NPOU30LLI0 HENPaBWU/IbHOE Ha3BaHMe 3TOro CBOMCTBa (MHepuus,
3HAQ4YUT, KOCHOCTb, NIeHb). TBepaoe Teslo COCTOUT U3 CUCTEMBI
MaTepuanbHbIX TOYEK, B3aWMHOE MNOJIOXXEHUE KOTOPbIX He
MeHsaeTCcs. B3auMMHOe MOJIOXXEeHMEe  4YacTul  XUAKUX WU
ra3oo06pas3HbiX Tesn, TaKXe CNOXHbIX AENCTBYHOLWMX MallunH,
HaobopoT, NOCTOSAHHO MeHdAeTcs. HoO 3aKOH MHepuUUn NPUMEHNM
N K CUCTEME MaTepuasbHbIX TOYEK UNN Ten, TO eCTb HE K HeNn, a
K ee UeHTpy uHepummn. 3aMeTUM, 4YTO LEHTP UHEPUMM COoBMaadaeT
C LUEHTPOM TSXECTU B cpeae Cwui, napannenbHblX U paBHbIX (C

NOCTOSIHHbIM BEKTOPOM).

Bo BcsikoM Tene (TBepAOM, XXUAKOM N ra300bpa3HOM), B CUCTEME
MaTepuanbHbIX TOYEK, BO BCAKOM KOM6bWHauuu Ten (MawuHa,
nnaHeta, ConHue), COEAMHEHHbIX WIN HECOeAMHEHHbIX,
CLLeMNNEeHHbIX nnn HecueneHHbIX, NOABUXHbIX nnn

HEMOABUXHbLIX — €CTb TadKad TO4YKa, TO €CTb UEHTP UHEPLUUMN.
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OHa MoXeT OblTb M BHe 3TUX Ten. B aABmXyLllencsa cucreme
OTHOCUTENIbHO ee 4acTeW OHa nepemMelwaeTrcd. Tak, y wapa,
chepbl (nycton), Kpyra, obpydya OHa B UeHTpe, Yy Najaku B
cepeauvHe, y yenoseka — 6113 Nynka, HO MOXET BbINTU HApPYXYy
npu n3rnbaHum Tena B Ayry. Y HaayBaeMoro MblJibHOro ny3bip4d
OHa yaansieTcs OT ero noBepxHocTu. BoT 3Ta Touka (Kak wu
OoTAeNibHas MaTepuasibHas To4Ka) unmn asmxetca 6e3 nameHeHus
HanpaBAeHNss N CKoOpocTn (6osiee BepoOsiITHbLIN Cryyam) wnum
HenoABMXHA, Kak 6bl npureBoXxzaeHa K  MPOCTPAHCTBY
(ManoBepoATHbIN criydan). [lo3TOMY 4yacbl MM Kakas YrogHo
CNOXHasa MallMHa, AaXe XMBOTHOE, YacTM KOTOPOro HaxoadaTCs
B HEMnpepbIBHOM CNOXHOM ABMXEHUM M Boobue Kakas yroaHo
CNOXHas cucTeMa MaTepuanbHblX TOYEK,  ABUXYLLMXCS
aBTOMaTU4YeCcKn UM cuior aboro pasymMa — MOAYUHAKOTCS
Hen3beXxXHOo 3aKOHY UHepunn. X LeHTP He MOXET bbiTb CABUHYT
C MecTa, NPUNTU CaMOBOJIbHO B ABWXEHUE WIN U3MEHUTb YXe
MMeroLLleecs MocTynaTenibHoe ABWMXeHune. Yenosek, Hanpumep,
CBOMMMU 4sIeHaMM MOXET coBepllaTb CBO6OAHO BCEBO3MOXHbIE
ABWXXEHUS: MaxaTb pPyKaMn M HOramy, noBopa4vmBaTb rOMI0BY,
FHYTbCS,, KNAaHATbCHA, CMeATbCHA, OAHMM C/I0BOM, AefiaTb Jaxe
6onee cBo604HO BCeE TO, YUTO OH MPUBbLIK AenaTb Ha 3eMsie, HO
LEeHTp ero MHepuuu, HeCMOTpPS Ha BCE YCUIUSA BOJIN U XapKue

XXeNaHus, COMNpoBOXAAEMble, KOHEYHO, paboTo MYCKY/I0B,
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OCTaHETCH MPUrBOXAEHHbIM, €Ccnu 6bi1 HEe-NOABMXHbIM paHee
nnn 6yaeTt ABUraTbCs MNPSIMOJIMHENHO N PaBHOMEPHO BO BEKM

BEKOB, €CJ/IN B KaKOVI-HMGY,LI,b MOMEHT BpEMEHU ABUIaAJICA.

[TONOXUM, 9 HAXOXYCb B MOKOE, TaK Xe, KakKk U Tefla B MOUX
KapMaHaxX U pykaxX. BblHMMalO M3 KapMaHa 4acbl U KN4aw UX B
CTOPOHY. Yacbkl 6bICTPO yAansatTCs OT MEHS U CKOPO McCYe3atloT
U3 rnas. UeHTp nHepunm yacos npuien B ABMXKEHUE, HO U CaM
S NONMYyYUn ABUXEHME B NPSAMO MNPOTUBOMOJIOXKHYHK CTOPOHY,
TO/IbKO Oo4YeHb MegneHHoe. Ecnm vacel BecaT 100 r (34ecb OHKU
HUYTO He BeCcAT, noapasyMmeBaeTcd Macca), a 9—100 kr, To
nocTynaTtesibHasi CKOPpOCTb Moero asmxeHus é6yaet B 1000 pas
MeHblUe, YeM 4yacoB. Hanpumep, ecnm OoHU OT MEeHS MONy4YUnu
CKOpPOCTb 1 M/C, TO 9 NOJSIy4y OT CBOEro e ToJ14Ka CKOPOCTb B 1
MM/C. TONbKO Mpu 3TOM YC/JOBUWU UEHTP WHEPUUN CUCTEMDI
OCTaHeTcs HenoaBWXHbIM. OTCloAa BUAHO, 4YTO Kakue-nubo
Maccbl B Kakon-nnbo cucrteme Ten npuobpeTaloT Manble
CKOPOCTH, CpaBHUTENBbHO C MasibiIMM MaccaMun TON XXe CUCTEMBbI.
CBoero cobCTBeHHOro aBmXeHus HabnwpaTtesb He 3aMevaer,
KakK 6bl 6bICTpO OHO HW 6b110. [TO3TOMY OH MOSy4YaeT JIOXKHOE
npeacTaB/ieHne 0 ABMXEHUU OKpyxKawwmx Ten. Ecnm 6bl npu

HeM OblINO Kakoe-HMbYyAb HenoABMXHOE Tesio, TO OH MOr Obl
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BUAOETb U CBOE ABMXEHNE, N NHbIX NMpeaMETOB B NICTUHHOM CBETE

— ecCJimn HE 4YyBCTBOM, TO YMOM.

Boobpa3uM npu Habnwopgatene OrpoMHOe HernoABWXHOE Teso,
Macca KOTOPOro O4YeHb BelMKa B CPaBHEHMM C MacCoW
Habnaatens, Takoe Teno MOXHO CYuTaTb HENnoABUXHLIM,
HEeCMOTpS Ha BCe TOJIMKW WU AOaBJI€HUS, MoJiy4aeMble UM OT
CpaBHUTE/IbHO MaJIeHbKMX OKpyXawwux ero Ten. Ecnwm,
HanpuMmep, 3Ta Macca, KoTopyww Mbl 6yaeM Ha3biBaTb
NOYBEHHUKOM, UMeeT Bua Kyba c pebpom B 1 KM 1 C MNOTHOCTbIO
Xenesa, To Be/IMYnMHa ee COCTaBUT 0Ko0 8 MiH ToHH. OHa byaeT
npnbnusntenbHo 6onble Maccobl Yenoseka (80 kr) B 100 mMaH
pa3. Ee aBmxeHue 6yper Takxe B 100 MAH pa3 MeaneHHee
ABUXXEHUSA YesioBeka M NoToOMY ABMXKEHWMEM TaKoro no4vsBeHHMKa
MOXHO cOoBepleHHO npeHebpeub. Tak, ecnin YenoBeK MoayuuT,
OTTa/IKUBasiCb OT MOYBEHHMNKA, ckopocTb B 100 M/c, To 3Ta Macca
byaeT Non3Tn ToNIbKO CO CKOPOCTbO B 1 MUKPOH/C. B CYyTKM OHa
nepemMecTuTcss MeHee, 4eM Ha 9 cM. Takass Macca MOXeT
PacTAHYTbCS B MYCTOW NPO3payHbli UUMAUHAP, HAMNOSIHEHHbIN
ra3oM. Torga OH MOXET CAYXWUTb XWUIULWEM A5 4YefioBeka WU
pacTeHuin. BHYTpM Hero npuTsaXeHust coBceM He 6byaeT, a
CHapy>XXWMU OHO OKaXeTcs o4veHb ocsiabsneHHbIM B CpaBHEHUN C

NpuTsSXXeHneM kybuuyeckon dopmbl. Torga Mbl OCTaHEMCS Npu
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OTCYTCTBUU CuUN TAroteHus. Kpome TOro, yaJMHeEHHoe Teno,
obnapas 6onbWKMM MOMEHTOM uHepuuu, byaeT euwe M MeHee
BEPTNSABO, 4YeM CrJIOWHONW Kyb. 3HauuT, Mojblh AJAVHHbIN
UMANHAP MOXHO CuYMTaTb MOYTM HENnoABUXHbLIM BO BCeX
OTHOWeEeHUAX. MMmesa Takoe HenoaBUXHOE Teno, NMOYBEHHUK UK
HaZeXHy onopy, Habnwagatens nerko 6yaer 3ameuaTtb
cobCTBEHHOE ABWMXEHUE N BEepHO byaeT onpeaensTb ABUXEHUE
OKpyX>awwmnx ero sewen. byaeM nomMHUTb, 4YTO Mbl BCe BpeMs
roBOpMM 06 OTHOCUTENbHbIX ABUXEHUAX, CYUTAsS HEMOABUXHbIM
Haw rpomMaaHbIn UMNMHAP. Ha caMoM Xe aene oH C CUCTEMOW
OKpy>Xawwmnx ero npegMeToB (MM HaXoAsWLMUXCS BHYTPU e€ro)
MUUTCA CO CKOpoCTbio oOkosio 30 km/c Bokpyr CosiHUa W
noAaBepraeTcs He TONIbKO €ro NPUTSXKEHUIO, HO N MPUTSIKEHUIO
BCEX APYrmnx HebecHbIX Ten. Mbl yXe nokasasu, 4YTo X Aemncreme
OAMHAKOBO Ha KaXAoro 4jeHa CUCTEMbI, @ MOTOMY HE MOXeT
ObITb 3aMeyeHO W Kak 6bl He cyuwecTtByeT. Bce saBneHwus
COBEepLUAOTCA TaK, Kak ecnm 6bl HebecCHbIX Ten COBCEM He 6bINo.
Mbl roOBOpMM MpPO OTHOCUTENIbHblE $SBNEHUs, TO €eCTb Mo
OTHOLLIEHNIO K Hallen rpoMo3aKon Macce. YCNOBHO Mbl CcYUTAMU
ee HenoABMXHOW. ECnin e 3Tu sBNeHns oTHOCUTb K COoNTHUY nnn
K Apyromy HebecHomy Teny (YCNOBHO  cuyuTtas  UX
HenoABMXHbIMK), TO SIBJIEHUSI OKaXyTCs ApPYroro copTta, XOTH

onNATb-Taku He 6yayT abcontoTHbIMU, Tak Kak CosHUE Mbl HE
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MMEEM HWUKAKOrO0 OCHOBAHWUS CUYUTATb UCTUHHO HEMOABMUXHbIM.
Takoro Tena n COBCEM HeNb3s yKa3aTb BO BceneHHon n notomy
BCE SABJIEHUS OTHOCUTESIbHbI: OAHWN OTHOCSATCSA K MOYBEHHUKY,
ApYyrue K nnaHeTaMm, TPEeTbM K COMHLIAM, YETBEPTbIE K MNeyHOoMY
[yt n Tak 6e3 koHua. MNoToM He 3abyaeM, YTO OTHOCUTESbHbIE
ABNIEHUS, B 0CO6EHHOCTH, OMNMUCbIBaeMble, NNWb
NpUGIN3NTENBHO BEPHbI. PAHO MM MO3AHO CKaXeTcs AENCTBUE

HebeCHbIX TeN Ha BCAKUX OTHOCUTENbHbIX SIBNEHUSX.

Tenepb, KoOrga Mbl WMEEM CpaBHUTE/IbHO HEMNOABUXHbIW
NOYBEHHUK, HaM nerye pas3bupatbCd BO BCeEX SHABEHUNAX.
[MpuxMeMcs K Kakon-nnmbo HenoaBMXKHOW ero CTeHKe CrUHOU U
HayHeM oTbpacbiBaTb OT cebs pasHble npeaMeTbl. Mbl Toxe
CTaHeM rojslyyaTb TOSIYKMU, HO UX AencTBue He OOHapyXUTCHa B
ABUXXEHUW Hallero Tesla, TaK KakK CrMuHa Hawa yAep>XMBaeTcs
CTEHKOM Tro4YBeHHMKa. Yem 6onbwe un nnoTHee 6yper
oTbpacbiBaeMas HaWWMM pyKaMu WM HOramMu BelWb, TeEM
TpyaHee HaM 6yaner ee oOTKMAbIBaTb C OAHOM N TOU XKe
cKopocTbto. Hanpumep, 4Ttobbl Macce B OAHY TOHHY, PaBHYIO
Macce oAHOro Kybuyeckoro MeTpa BoAbl, COOOWNUTb CKOPOCTb B
1 cM/c, Hago AaBuTb Ha Hee paBHOMEPHO B OAHOM W TOM Xe
Hanpas/IeHNN B Te4eHne OA4HOU CeKyHAbl C cuioto, 6mM3Koro K 1

kr. Ecnu pasnenne ymeHbwmntca B 100 pa3 nnm éyper B 10 1, TO
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CKOPOCTb 3TOM TOHHbI BellecTBa B TeYeHUEe TOM Xe CeKyHAbl
6ynet B 100 pa3 meHbwe nnu 0,1 MM (Touka). B nepeBom cnyyae
pyKa npoaBMHET B CeKyHAy Maccy Ha 0,5 cM, a BO BTOpOM — B
100 pa3 MeHblwe unmn Ha 0,005 cM. Ecnum 6bl Mbl Ha Ty Xe TOHHY
ynotpebunun gasnenne B 10 Kr, TO 3TO Te€NO B NEPBYI CEKYHAY,
BepHee B KOHUe ee, npuobpeno 6bl ckopoctb B 10 cM u
NPOABUHYJIOCb HAaWKMMK YnieHaMmu yxe B 10 pa3 6onblue, TO eCcTb
Ha 5 cMm. OTcroda BMAHO, YTO M rpoMagHble MaccCbl caBuraTb U
NPMBOAUTL B ABUXEHME HE CTOUT NMOYTU HUKaKoro Tpyaa. Camad
HUYTOXHAHA CUJla B CaMOe Masioe BPeMS yXXe CNUXMBAET C MecTa
nobyo  rpoMagHyrw Maccy WM npugaetr en  BedHoe,
HeyHn4ToXXaemoe 6e3 AenCTBMS HOBOM CUMbl ABUXeHue. TonbKo
yem 6osbwe Macca, TeM 6onbwe un Tpebyetrca cuna Aand
cooblweHnss en TOW XXe CKOPOCTU B TO Xe BpeMs. [MoN0XKUM, UTo
10 TOHHaM Mbl XOTUM COO6LWLMNTL BEYHYO CKOPOCTb B 1 M/c. Hago
cekyHaHoe ycunume B 1 1. PaboTa aTa coCTaBuUT NOJIOBUHY TOHHO-
metpa umnn 500 kunorpaMmo-mMeTpoB. DTO NYCTAKM M pPaBHO
noaHATMO 4denoeeka BecoMm B 100 kr Ha 5 MeTpoB BbICOThbI. B
CBOOOAHOM OT THAXECTU NPOCTPAHCTBE Mbl HE MOXEM B3BECUTb
MacCCy Ha pblYaXXHbIX WX MNPYXWHHbIX Becax, HO Mbl TaM ee
YyBCTBYEM MO TOMY COMPOTUB/IEHUID, KOTOpPOE OHAa OKa3blBaeT
Nnpuv MnonbiTKe MNMPUBECTU ee B ABWXeHue. Ecnm Macca nerko

npmnBoanTCA B ABUMXEHWE, 3HAYNUT, OHA MaJila, HECMOTPA Ha €€
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KaXXYyLLytCs OFPOMHOCTb: 3TO TO/IbKO 03HAYaEeT, YTO OHA BHYTPMU

nycta miamn MMEET MaJiyto NMJ1I0THOCTb.

Boobuie, CKoOpoCTb, MonyyaemMas Maccom OT [AencTeus
MNOCTOSIHHOM CWAbI, MNpoNopuUMOHaNbHa BeNUYMHE CWUbl U
BpeMeHN ee aasfieHns. Ho oHa xe obpaTHO NponopuuoHanbHa
BE/IMYMHE MacCbl, NpUBOAMMOW B ABUXEHWe. 3Has 3TO, Mbl
MOXEeM onpeaenntb Maccy, CKOPOCTb WM BpeMd, 3Has ABe U3
3TUX Tpex BesnyunH. [onoXuM, 4yTo Teslo HEU3BECTHOWM Macchbl
npunobpeno oT AaBnieHnss B 1 Kr B 1 ceKyHAy CKOpPOCTb B 1 CM.
Torpa ee Macca 6nm3ka K TOHHe. [lencTtBuTenbHO, Ha 3eMne
KMUorpaMmm OT AEeNCTBUS CBoero Beca (Kunorpamm xe), Kak
M3BEeCTHO, npuobpetaeTr ckopoctb 10 M/c. 3amecb Xe OoHa
noay4ymna CKOpPOCTb ToJsibko B 1 cMm/c, 3HaumT, B 1000 pas
MeHbLlYo. CnegoBaTtenbHO, U Macca 6yaet B 1000 pa3 6onblue,
To ectb 1000 kr unm 1 1. Ecnmn 6bl CKOPOCTb OKasaslaCb Npu Tex
Xe ycnosusax B 5 pas 6onble unn B 7 pa3 MeHblle, TO U Macca
6blna 66l B NepBOM c/iyyae B 5 pa3 MeHblle, a BO BTOPOM B 7 pa3s
6onbwe, To ectb B 0,2 T vnun 7 7. UTak, urpasa tenamu, npneoas
MX B ABWXXEHWE, LWBbIPSASACb UMU, Mbl ByaemM 4UyBCTBOBATb MX
MacCy B TaKOM Xe Mepe, B KaKOW Ha rnJjiaHeTax 4yBCTBYEM UX
Bec. Onpenenssa e TOYHO CKOPOCTb UX ABUXEHUS B CEKYHAY U

NOTPebHYIO ANS 3TOro CUNy, Mbl Y3HAEM TOYHO U cCaMy Maccy.
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YeM MeHblle 6yaeT CKOpoCTb M 6osible cuia CPpaBHUTENBbHO C
3eMHoOn (Npun ux nageHunn), Tem 6onblie 6yaeT macca n obpaTtHo.
Crnocob 3ToT, KOHe4YHOo, He ocobeHHO yaobeH u He nerko gaet
TaKue ToUHble pe3y/ibTaTbl, Kak BeCbl Ha 3eMsie. Ho BCsiKne BecChl
— W NMPYXWHHbIE U PblYaXXHble — TYT COBEPLIEHHO BecrnonesHsol.
[Mpy>XWHHblE ANSA CaMbIX FpoMaAHbIX, XOTS 6bl 6ECKOHEYHbIX,
Macc, Bcerga 6yayT nokasblBaTb HY/1b, TO €CTb OTHOCUTENIbHbIE
BecCa, a pbl4a)xHble AN BCAKOW MacCbl MOKa3bIBalOT BCAKUN BEC,
TO €CTb OHM HaxXoAsiITCS B paBHOBECUU MNpU BCSKOW HaArpyske u
BCSAKOM TMOJZIOXXEHUN KOPOMbICA WU CTpenku. Jlerko u yaobHo
y3HaBaTb MAacCy C NOMOLbIO LeHTpobexHon cunbl. BepTute Ha
HUTKE KaMeHb. pn O4HOM N TOW Xe CKOPOCTU, U ASIMHE HUTKMU
ee HaTsxeHue 6yaeT nponopuMoHanbHO Macce KaMH4. Bot

HOBbl€ OCHOBAHWA A1 USMEPEHUSA MACChI.
CBOBOJA ABMXXEHUW. OTCYTCTBUE BECA

Mbl B 6ecnpeaenbHOMN NycToTe C CUSAOLWMM XKapKo COMHUEM U He
MepuatowmmMm 3Besgamun. [lpn HaAC TObKO OTHOCUTESbHO
HeNnoABMXHbIA MOYBEHHUK. [JOBONBHO XOTS 6bl 4YyTb-4YyTb
OTTO/IKHYTbCS OT Hero, 4tobbl NOSYYUTb HEKOTOPYHO CKOPOCTb,
KOTOopasli YHeceT Hac HaBeKn No NpsiMOU JIMHUU OT NOYBEHHUKA.
3HauuUT, nepeaBuXxXeHue Ten B Hawenm cpeae Ha wobble

MWJIJTMOHbI BEPCT POBHO HMYero He ctouT. Kak ynpaBnsiTb 3TUM
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NBUXEHNeM? 3To apyroi Bonpoc. Ho noka, ecnn Mbl AONYCTUM,
YTO ABUXXEHWE Halle OrpaHUYMBAETCHA CTEHKaMU MOYBEHHMKA,
Mbl HE BCTPETUM HUKAKUX 3aTPyAHEHUA B YNpaB/eHUMU.
OTTa/IKMBasACb OT pa3HbIX YacTen NMOYBEHHMKA UM XBaTasACb 3a
HUX, Mbl ABUraemMcs B Nt060M HarnpaB/iEHMN, OCTaHAB/INBAEMCS

M BHOBb ABUITAEMCHA, Kydad XOTUM N C XKEeTaEMOK CKOPOCTbHO.

[lBa HenoABMXHbIX Tena nbon Maccbl He NpubnuxarTcs apyr
K Apyry: naaeHums HeTt. [lpn CONpUKOCHOBEHUM OHU He
NMPOM3BOAAT APYr Ha Apyra AaB/eHud: Beca HeT. KaMeHb He
HaTArMBaeT HWUTb; HanpaBfeHne ee HeonpeaeneHHo; OTBEC,
YpOBEHb, BaTeprnac HWYero He TroKa3blBAlOT, HET Hu
BEPTUKANIbHbIX, HN FOPU30OHTANIbHbIX, HXU HAKNOHHbIX IMHUW; HET
rop M NpornacTten, HeT Bepxa M HM3a. YenoBeKy KaxeTcs 34eChb,
YyTO BepX TaM, r4e ero rosoBa, a HM3 — Yy Hor. Ho Tak Kak
Hanpas/ieHMe ero Tefa 3aBUCUT OT TOro, Kak ero yCTaHOBUTb, —
YCTAQHOBUTb X€& MOXHO KaK YrogHO, — TO BEPX U HMU3 MOTYT ObITb
Be3ae. lNpoule, nx HeT, NOTOMY UYTO HET MeXAYy HUMK pa3nnyuns
(KpoMe nNpuBbLIYHOIO CYy6BbLEKTUBHOrO). TONIBKO Mbl U B 3TOM

cny4dae AO0J1XKHbl YMETb USMEPATb BpEMA, NMPOCTPAHCTBO N CUJTY.

BpeMss MOXHO M3MepsATb KapMaHHbIMW 4YacaMu MM NoA06HbIM
npnbopoM, MasATHMUK KOTOPOro npusBoaAuUTCS B KonebaHue

YyNpyrocTblo CTasu, CUIOM MarHuTa unuM Kakom-nubo ppyrom
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CWUION, TO/IbKO HE CUJION TSAXEeCTU, KOTOpoW TyT Boobule HerT.
BpeMs MOXHO U3MepsATb TakKXe NO BpaweHuto Kakon-nmnbo
MacCbl, KOTOPYIO Mbl TYT Xe npusesn Bo BpauweHune. lNpoBepsaTb
4acbl MOXXHO aCTPOHOMWYECKM, MO ABUXEHMUIO OKPYXKakoLWmx
HebeCHbIX Ten, HanpuMmep, Mo BpaWeHuo 3eMSIn NN KakKou-
HMbyab nnaHeTbl, Mo ABmxeHuto ConHua, cnyTHUKOB KOnNuTepa

nuT. A.

XKu3Hb Ha 60pTy CTapTyrollen paketbl C TOYKU
3peHuss 3eMHoro Habsrwpgarens («Ab60M KOCMUYECKUX

rnyTeLwecTBmnm>)



XKu3sHb Ha 60pTy CTapTyrOLEN PAKETbl C TOYKN 3PEHUS

KOCMOHaBTOB («A/1Ib60OM KOCMUYECKNX IMYyTELUECTBUI>)

[MpoTa)XeHNE MU3MepSEeTC, KaK M Ha 3eMne, C NMoMOLblo Mep,
N3MepuUTENbHbIX NPUOBOPOB, YrTOMEPHbIX WHCTPYMEHTOB U T. A.

N3MepeHne NpoTSAXKEHUS CTaJIbHOMN NEHTOW UK Lenbio ocobeHHOo
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y,EI,06HO, TaK KakK uUenb OT TAXecTu He usrmbaercss m nerko

BbINPSAMISAETCS NPy BCAKOMN rpOMaHON ee AfINHe.

Cuny TYT HeNb3si MEPUTb TSAXECTbIO, HO MOXHO €e OonpeaensTb
MO CpPaBHEHUID C CUNAMKU, HE 3aBUCALLUMMWU OT THAXKECTH,
HanpuMep, NPY>XWHHbIMWU BECAMW UIN KaKUM-HUBYAb MoA06HbIM

cunomepom (AMHAMOMETPOM).

BnpouyeM, BO Bcex cCay4dasix WU3MEpPeHUd N TMPU MHOXECTBE
yenioBeyeckux Tesn, HemsbexXHbIX U 34eCb, €CNN HYXAAlTCs B
CuUfie TAXeCTn, TO €ee Ype3BblHaMHO nNerko TYyT MoJSlyunTb
BpallleHWEM KaMepbl, rae npousBoaAUTCS HabnwaeHne wunu
aencteme. Yem 6bicTpee b6byaer 3TO BpalleHWe, TeEM CUJIbHEE
byaeT UCKYCCTBEHHAs TSXeCTb. BennumHa ee MoXeT N3MEHATLCS
OT HYNnsa A0 Npou3BOJIbHOM 60/bLION BeNMYUHbLI. Ha 3eMHOM
llape ToXe /erko ee nojyyntb, HO TaM ee yaobHO TObKO
yBennumeaTb U genatb 60nbLIE 3€MHON, HO HE YMeHbLUaTb. Ecnu
TSHXKECTb 3eM/IN NPUHATL 3a eANHULLY, TO Ha HEW OHA MOXET bbITb
nnwb 6onblle, HO HE MeHblle eaAnHULUbI. DTo 6onbluaga pa3HuLUa
CpaBHUTENIbHO CO 34eWHUMU MecTaMU. TyT OHa MOXeET bbITb Kak
YyrogHO Mana v AaxXe MOMEHTaNIbHO YHUYTOXEHA, CTOUT TO/IbKO
OCTaHOBUTb BpalleHune HabnaaTenbHOW Kamepbl. UTak, Mbl
B3BELUMBAEM TeJSI0 COBEPLUIEHHO TaK Xe, KakKk Ha 3ewmie,

ycTpouBWwM TyT B 6onblIOM KaMepe ee BpalleHUeM
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MCKYCCTBEHHYIO TAXeCTb. Npu ynoTtpebneHnmn pbl4a>KHbIX BECOB
CKOPOCTb KaMepbl MoOXeT ©6biTb M Manon, u 60nbLON.
Mpy>XWHHble BeCbl TPebyrT MOCTOSAHHOW CKOPOCTW BpalleHus.
MOXHO ycTpouTb Npunbopbl M 60siee nNpocTble. Tak, MpPyXWHa
MOXeT KonebaTb onpenensemMyto maccy. lNo uncny konebaHumim B
MUHYTY MOXHO Y3HaTb Be/IMYMHY MaccCbl. Bce e Ha 3emne 370

TOYHEE.

OTCYTCTBME TAXKECTU U AlaBNEHUS UMEET OFPOMHOE 3Ha4YeHune A
CTPOUTENbHbLIX pPaboT, BCSAKUX FPOMAAHbIX COOPYXEHUN U
MallnH. Hanpumep, 3aaHMa MOryT 6biTb BO CKOJIbKO YrOAHO
3Taxen. bawHM — KakoW yrogHo BbICOTbl. Kpenoctn wnu
MacCMBHOCTW MaTepuana Als 3STOro BOBCE HE HYXHO.
TexHUUYEeCKMEe  COOpPYXEHUS,, HEeCMOTPss HM Ha  Kakyl
FPOMaZIHOCTb, MOFYT MMETb OYEHb Manyw MacCMBHOCTb. OAHUM

CJ1I0BOM, 60pb6bI C TSAXECTbIO HET.

JNErKOCTb NOCTPOEK, YA4OBCTBO PABOT.
BE3OIMNACHOCTb UWJ1INn HEBO3MOXHOCTb NAAEHUA,
OBBAJ10B. HEOBXOAMMOCTDb YKPEM/IATb NMPEAMET U
PABOYEIO

Jlerko n yanobHo npousBoAATCA camble paboTbl. MacTep He

0643aH MMeTb onpeaeneHHoro, MMEHHO OTBECHOIO MOJIOXKEHUA,
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a TakKoe, Kakoe COOTBEeTCTBYeT npomumssoaumon pabote. OauH
pabounn MOXET MNPUHATb TaKoe-TO >XKeNlaeMoe MOoJI0XKEHNE,
APYroM NO OTHOWEHUK K HeMy MOXEeT WMEeTb MOoJIoXeHne
nepneHanKynsapHoe, Tpetunm — obpaTHoe (KBepXy Horamu no
OTHOLLUEHUIO K HEMY), YeTBEepPTbI — HAKJIOHHOEe U T. 4. Bce yacTtun
COOpPYXEHUSA COBEpPLUEHHO OAMHAKOBbLI WU 6ecnpenenbHoO
AOCTYMNHbl. He Haao HMKaKMX NecTHUL, KpaHOB, § NOAMOCTKOB,
necos, 6,10KOB, NOABEMHbIX MallMH, AOMKpPATOB M T. 4. He Haao
MNOYTN N HUKAKMX cUN, 4TOb6bl NepemMellaTb FpOMaAHbIe MAaccChbl Ha
nobble paccTtosHua U npuaasaTtb MM nboe nonoxeHune wn
HanpaesieHne. Cuia Hy>XHa, HO OHa MOXEeT 6bITb NMPOMN3BOJILHO

Mana; notpebyeTtcsa Toraa nub 6oee BpeMeHM!.

Tonbko BOT HeynobHa BepTSABOCTb, MOABUXHOCTb BCSKOIO
Tena: 1 eaBa Bbl 40 HEro AOTPOHY/IMCb — OHO YXe yJleTaeT U
yXe BOH rae — paneko, paneko. ObpabaTtbiBaeMble Tena Haao
cKpennaTb C 60sblUED MACCOW, Nydlle BCEro C noYBEeHHUKOM.
JTO COBCEM He TpyAaHo. Beab n Ha 3emne Belwlb nNpun obpaboTtke
YACTO 3aKpennstT B TUCKU. PaboTHUK TakXe AOJIKEH Mnpwu
paboTe YKpenuTbCHd, MHA4Ye U OH YJeTUT Npu NepBoM YyCUINN
HeBeCTb Kyaa. Ha 3eMsie ero ykpenngdeT TAXeCTb. 34eCb ee HeT.
Hago ykpenuTb nepeg HadvanoMm paboT HOrM wnm TynoBULLE,

4yTO6bl PYKM OCTaBaIMCb CBOOOAHbIMU. DTO TOXE — NyCTAKU. W
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Ha 3eMse 4enoBeK WHoraa ykpennser cebsa nnm ynmpaertcs
HoramMmm B YykpensieHHoe Teno. Co BpeMeHeM pa30BbIOTCH Y
CYLLECTB Masjiblbl HOIr WU NPEeBPATATCS B PYKU, KaK Yy 06e3bsiH.
Toraa ykpenneHue byaeT ectectBeHHoe. HO BO3MOXHO TakXe u
HaAeBaHMEe Ha HOrM o0cobbiX KPHOYKOB, XBaTallOK, KeLllen,
TUCKOB UNN Yero-Hnbyab NogobHOro, 4eM MOMEHTaIbHO MOXHO

CKPENMUTbCA C TEJTaMUN UJIN TaK XeE MNMPOCTO ocBob60oaAnTbLCS.

HEBO3MOXXHOCTb NAAEHUA, OBBAJ10B, USBMEPEHMUE
BPEMEHU U NPUTAXXEHUN

HeT obBanoB, nageHus, KpyweHus. ae 6bl Bbl HU 6blNM — Bbl
HMKYAa He MOXeTe ymnacTb M pacwmnbutbcs. Hu oamH npeamer
TaKXXe He MO)XEeT OTOPBaTbCA M HaBalUTbCA Ha Bac. He Moxet
ABUraTbCs /laBMHa, He 06BanMBalOTCA ropbl, HE MaaatoT AN B
nponacTtv, He TOHYT B KOJIOALAX, He MOorpy)arwTcs Ha [AHO
Mopckue Kopabnu, He nagalT C BepWMUHbl bGalHKM, He
06BaNMBaOTCSA HUKAKME COOPYXXEHMS KakK Bbl FpoMaHbl, NIOXK,

cnabbl U BETXMU OHU He bbinu.
HENOABM)XHOCTb LLEHTPA MHEPLUMW. BbiBOAbI

[0 3aKOHY MHEPLUUUN LEEHTP TAXKECTU BCAKOW C/IOXKHOMN CUCTEMBI
CBSAA3aHHbIX WM HEe CBSA3aHHbIX Mexay cobol Ten, nMoABUXHbIX

nin HeENoOABUXHbLIX OCTaeTCA HaBEKU TNPUIrBOXAEHHbIM K
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NPOCTPAHCTBY, €C/ANn B KaKoOW-HUOGyab MOMEHT BpPEMEHMH,
oAHaxabl, 6bln HenoaBuxeH. CaenaemM U3 3TOr0 MHTEPECHble

BbiBOAbl.

1. He MmoxeT 6bITb TaKon MaWwmnHbI, KOTOopas 6bl MOrna NpuaaTtb
nocTynaTesibHOe ABMXEHNE CUCTEME, HE MMEBLLEN ero paHbLue.
YacTu MaluHbI U CUCTEMbl Tesl MOryT MMeTb Kakoe YroaHo
6eCKOHEeYHO JIOXKHOE N NepeMeHHOoe ABMXXEHNE, @ LEHTP TAXKECTH
€ee OCTaHeTCa HenoABWMXHbIM, HECMOTPS HW Ha KakKylo
reHnanbHOCTb un3obpeTtaTensa. Ecnm xe UeHTp uMen paHblue
ABMXXEHME, TO HWKaKas MalMHa He MOXET ero YCKOpWUTb,

3aMea/IMTb UNN HanpaBuUTb B APYryto CTOPOHY.

2. XXunBoe, aymarouiee, YMHOeE WM HeEpa3yMHOE CYLIEeCTBO,
HECMOTPSA HU HA KaKue YCWIUSA, >XENaHus, BOJMI0, pa3yM He
MOXET HM Ha OZIHY KarnJ/t NepeMecTuTb LLeHTP MHEPLIUN CBOEro
Tefna, €cnn paHblue oH 6bll HenoaBuXeH. [Mpeanonaraercs,
KOHEYHO, YTO CYLLECTBO 3TUM He JaeT HUKAKUX MaTepuabHbIX
NCTEYEHUN U3 CBOEro Tesa, BpoJe UCNapeHUs, noTa, BblAeNEHUS
rasoB, Mouu, nneskoB u T. A. [lpeactaBbTe cebe ABYX
HENoABMXHbIX JIOAEN 32 HECKO/IbKO METPOB ApYr OT Apyra u oT
noyBeHHMKA. OHM Trofbl U HE WUMET B pyKax HUKaAKUX
npeamMeToB. VX ABMXEHUS Kak 6yaATO coBepLIEHHO CBO6OAHbI, MO

KpanHen Mepe, UM TaK KaXeTCsd, HO LUeHTpbl MX OCTaloTCs
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HenogBMXHbIMN. O6a 4YenoBeka XOTAT Apyr K  4Apyry
NpnbNn3nTbCs, AenalT CYAOPOXHble YCUNUS, AenatT BCEMMU
4YfleHaMn BCEBO3MOXHble Mpuyyasmeblie ABUXEHUA — U Ha
CaMOM fene, UX 4YjeHbl ABUralTCsa, HO CaMu fto4an, UX UeHTpbI,
OCTalTCA HenoaBMXHbl. CaMble HanpsaAXXeHHble YCUInus BOU

TOJ/IbKO ABUIraloT YjieHaMn, HO He UX TelaMu.
BPALUEHUE

[Mpn HENOABMXHOCTM LIEHTPA TENO0 MOXET UMETb M BpalUeHUe
BOKpYr Boob6paxaemMon WAM O03HayYeHHoM ocu. Cucrema
HEMOABMXXHO CKPENJNIEHHbIX MaTepManbHbIX TOYEK, NN TBEPAOE
Teno, MMEET He MeHee TpeX B3aMMHO NeprneHaAnKYNSapHbIX OCeWN,
NPOXOAAWNX Yepe3 LEHTP MHEpUUU, BOKPYr KOTOPbIX Teno
MOXET paBHOMEPHO BpaLLATbCS, KaK BOKPYr YKPENJIEHHOW OCMW.
OTn Boobpaxkaemble 0CU Ha3sbiBatoTCs cBob6oaHbIMU. LLap n Teno
BpalleHns nMerT 6ecuncneHHoe MHOXECTBO OCen, Kyb6 — ceMb
ocen, HenpaBunbHoe Teno — O6bIKHOBEHHO TpW OCU. ITO
BpallleHne TakXe BEeYHO, paBHOMEPHO U HEeHapyLwWuMOo caMo Mo
cebe, T. e. 6e3 gencrema cuni. Ho To Xe TBepAoe Tesno MOXeT
NMETb OYEHb C/TOXXHOE ABMXXEHME U NPU HENOABMXHOCTM LEHTpa
MHEepUUn, ecnm TOoNbKO He BpallaeTcs BOKPYr CBO6OAHON OCHU.
Ka)keTcs, TONbKO, YTO OHO HEYCTOMYMBO, M Ha NpaKTUKE —

BCNeACTBME BHYTPEHHEro TpeHus, anedopMmauui, okKatmsa wu
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paclWlMpeHnsa 4acTen, HarpeBaHusa N oxnaxaeHus nx — AOJIKHO
nepenTn BO BpallleHne BOKPYr ogHOW 13 cBoboAHbIX ocen. Jinwb
naeanbHO Yrpyroe, HecyuwecTBylulee TBepaoe Tesio MOXeT

COXpPaHATb BEYHO CJZIOXKHOCTb ABUXEHUA NMPU CBOEM BpaLLEHUN.

NMeeT Nn Kakasi cuctemMa BpaulatesibHOe ABUXEHNE UMTN HET, ee
4yacTM CBOMM B3aMMOAENCTBMEM MOryT MNPUNTU B XKenaemoe
beckoHe4yHO pa3Hoobpa3Hoe aBuxeHume. Ecnu  cucrema
NPUOCTaHOBUTCH, T.€e. ecnu 4yacTu nepecraHyT
B3aMMOAeNCTBOBaTb U NMPUAYT B OTHOCUTENIbHbLIM MOKON, TO Mb
YBUAUM, YTO CMCTEMA ONATb MMEET NpeXxHee BpalleHune, BOKpyr
OCM TOro xe abconTHOro HanpasneHus. lpumep. Kakagq-
HNbyab 3aBejeHHas MallMHa — Yachbl, aBToOMaT.
OCTaHOBUAUCL Yacbl, W ABWMXKEHWE WX BO3BpallaeTcs K
nepBoHa4danlbHOMY. YenoBek MOXeT caM ABUraTbCs, JiennTb U3
MIMHblI 4YTO YrogHO, HO NO OKOHYaHUWM paboTbl MNOSYYUTCS
npexHee gBmxeHune. Ecnn opMbl, MNIOTHOCTbL U 06bEM Tena He
M3MEHUINCb, TO U CKOPOCTb BpalleHUSA OCTaHEeTCs Ta Xe, HO
4acTun Tena MOryT UMeTb ApYroe rnosioXXeHue, T. €., Hanpumep,
OCb BpalleHus byaeT npoxoauTb Yepe3 Apyrme TOYKM TOro xe
Tena. HanpuMmep, pasHble ABMXXEHUSA YaCTeEN 3eMHOro Lwapa He
MOryT U3MEHWUTb HanpaB/eHUE ero 0Cu OTHOCUTENbHO 3BE3/, HO

CaMasd OCb MOXET NeEpeEMECTUTbCA Ha WapeE U NpoxXoanTb COBCEM
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yepes Apyrme ero Touku. Ml HET NpeaenoB pa3Hoobpasnio 3TOro
nepexoaa. OTUM [aXXe MOXHO 06bACHUTb U3MEHEHNE K/IMMATOB
pa3HbIX YacTel CyLn, XOTS NPUYUH U3MEHEHUSA KMMATa 3eM/U
MHOXEeCTBO. BblsIN N TONBbKO Takue YC/l0BUS Ha 3€MHOM Liape

(B WnMpoKknx npeagenax), HEM3BECTHO, HO OHW MOraun ObITh.

Mpn M3MEHEHUN NNOTHOCTMN, POPMbI NN pa3MepPOB Tena MOXeT
Aaxke N3MEHUTbCSH M CKOPOCTb BpauweHus. OHa byaeT 3aBucCeTb
OT MOMEHTa WHepuuMnm Tena, KOTopbi MoxeT becnpenenbHO
MEHATbCA C W3MeHeHmeM dopMbl Tena. Korga Macca Tena
npnbnuxaeTca K ero ocCu BpalleHUd, TO MOMEHT WHepuuu
YMeHbLUAEeTCs, Koraa yaanseTrcs, TO MOMeHT yBennumaeTtcs. B
nepBOM cfiydae YyrioBass CKOpPOCTb BO3pacTaeT, BO BTOPOM —
ymansetcs. OHa o6bpaTHO NponopuvoHaabHa MOMEHTY UHEPLUN,
Ecnun 6bl, HAaNpuMep, 3eMHON LWap CXKaiCd B BOCEMb pa3, NPUYEM
nonepevyHnkK ymeHbLlimnscsa 6bl B ABa pa3a, TO MOMEHT UHEPLN U
CYTKW yMeHblwunnucb 6bl BYeTBepo. [eHb 6bin 6bl 6 4Yacos.
XXuBass cumna cuctemnbl, WIN ee KUHEeTuYyeckas aHeprus, byaet
obpaTHO NponopuMoHasbHa MOMEHTY MHEpUMKM Tena; Tak, ANng
luapa 23Heprusa yBenuumnacb 6bl B 4YeTblipe pasa, u4To
coBeplUaeTcss 3a CYeT BHYTpeHHen paboTbl cucrtembl. O6WwKM
3aKOH A1 BpalleHns Tena BO BCSKOM COCTOSIHUM BOKPYr OCWU

TakoB. CyMMa MOMEHTOB BpalleHNA BCENNO HEM3MEHHA, HECMOTPA
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Ha BCEBO3MOXHble MepeMeHbl B Tene. MOMEHT BpalleHnsa ecTb
npouseeneHmne 3/ieMeHTa MacCbl Ha pacCcTOsHME A0 OCU M Ha
KacaTe/lbHY CKOPOCTb, HOpMasibHYyl (NepneHANKYNApHY) K
ocu. Ewe npumep. MNMonoxum, 4TO 4YesioBEK BpallaeTca BOKPYr
OCW, HOpMasibHOW K ASIMHE ero Tena. Tenepb, ecnn oH byaeTt
n3rmbaTtbCca B Ayry, npmbnmxast Horm K rosioBe, Uin caanuTbCs Ha
KOPTOYKWM, TO OH TOTYAC XXe 3aBepTUTCHA ropasno ckopee. Ecnu
Bpalll@aeTcd cuctemMa M3 ABYX 4esioBeK, CBA3aHHbIX AJMHHOM
BEPEBKOW, TO CKOPOCTb UX BpalweHus 6yaeT yBennumeaTbCs Mo
Mepe YyKOpauMBaHUA BEpPEBKUM M YMeHbLaTbCA MO Mepe ee

YAOITNHEHNA.

NOCTYNATEJIbHOE ABMWXEHUE, OCTAHOBKA
ABUWXEHUA, YOAP MOJIOTA, TONMOPA U T. A.
CTOJIKHOBEHMUE, PA3SPYLUEHUE

NTak, TBepaoe Tesio MOXET ObITb COBCEM HEMOABUXHBLIM; OHO Xe
MOXeT cBO6OAHO, BEYHO M NPOCTO BpallaTbCs BOKPYr CBOH6OAHOWM
OCW, KaK MaxoBMWK;, ecin ocb He cBoboaHasi, TO OHa caMma
NPUXOAUT B CIOXHOE ABMXKEHUE, TO/TbKO LEHTP MHEpPLIMN BCeraa
OCTaeTCs HeENOABUXHbIM. lNMpu B3aMMOAENCTBUN YacTen Tena ux
ABUMXEHNE MOXET OblTb NMopa3nTesnbHO pa3HO0bpa3HbIM; Koraa
>X€ OHO NpeKpaTUTCs, CUCTEMA MOXET UMETb COBCEM MHON BUA U

MHYKO CKOPOCTb BpauweHunda, B 3aBUNCUMOCTU OT U3MEHEHHOIO
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MOMEHTa MHepunn cucTtembl. PasyMmeeTcs, 3TO Xe OTHOCUTCH K
XUOAKMUM U raszoobpasHbiIM TeflaM, a TakKXe M KO BCEM WX
KOMbUHaumnaMm mexay coboto v TBepabiMmn Tenamn. Kpome Bcex
3TUX CNOXHbIX ABUMXEHUN LEHTP MHEepuMm oAHOro Tena, wunu
cucrtemMma ero  vyacrenm, MOXeT OAHOBpPEMEHHO  WMETb
noctynaTtesibHoe ABWXXEHUe, KoTopoe ob6s13aTenbHO
NPSAMO/IMHENHO, BEYHO WU HEU3MEeHHO N0 CKOpPOCTU WU
HanpaBneHunto. Camo coboto, T. e. 6e3 Aencrems CuU U3BHE
CUCTEMbl, COCTOAHME TMOKOHA WM [OABUMXXEHUS ee UeHTpa
HapywuTbCa He MoxeT. Ecnu, Hanpumep, UEHTp WHepuuwu
yesioBeka uMMeeT Kakoe-nnbo noctynaTtesibHOEe ABUXEHue, TO
HUKaKNe yCununs 4yesnioBeKa He MOryT OCTaHOBUTb, YCKOPWUTb,
3aMeSINTb UIN U3MEHUTb HarpaB/ieHUe 3TOro ABUXeHus. Toro
XXe He MOXEeT caesnaTb U caMad CNoXXHas MalinHa C ABUXKEHUEM

CBOEro LUEHTpPA TAXECTHN.

[lBa 4enoBeka B CBOOOAHOM OT TSAXECTU MPOCTPaAHCTBE MOryT
NMPoNIeTeTb BCEro Ha CaXeHb ApPYr OT Apyra, U HUKaKuMe ycunus
BOJIN HE MOryT UX COeAUHWUTbL: CONMU3UBLUMCL HA MUHUMANbHOE
pPAcCToAHME, OHWU pacxoadaTca HaBEeKWU, Tepada aApyr apyra us
Bnaga. Henb3s npuaymaTtb MawuHy, KoTopass 6bl B MyCcToOM WU

CBO6OAHOM MPOCTPAHCTBE MOrna npmBoauTb cebsi B XXenaemoe



32

ABUXEHUE nnun XoTs 6bl HApYLWNTb NMEKWNNCA CBOW NOKON UMK

CBOE ABUXXEHUNE LIEHTPA.

Mbl BUgenun, 4to Ansa npuBeaeHus tena B ABUMXKEHUE Nnpu ornope
HY>XHO ycunue, Kotopoe TeM bonblle, 4yem bonblle Macca Tena
(nnn KoNMYyecTBO BelwecTBa B HEM), 4YeM bosblue Xxenaemas ero
CKOPOCTb U YeM MeHblle BpeMeHU AeWCTBYeT Hawa cuna. Tak
Xe, 4Tobbl OCTaHOBUTb Tesl0, YMEHbWWUTb €ero CKOpPOCTb,
MW3MEHNTb €e Hanpas/eHue, Haao ycuame Tem bHonee
3HaUUTENbHOE, 4YeM CcKopee Mbl XOTUM 3TO caenatb U 4eMm
6onblue Macca Tenla U CKOPOCTb ero aABumXeHus. Hambonbluee
NposiIB/IEHNE CUT NPOUCXOAUT NpU yaape ABUXYLLErocs Tena B
HeENoABUXHYIO U TBepAaylo ornopy. TyT Teno oCTaHaB/IMBAETCS
NOYTN Cpa3y WU B OYEHb KOPOTKUM MPOMEXYTOK BpPEMEHWU, a
NOTOMY Mexay VYAapuBWKMMWUCA TefaMu WU NPOSIBASIETCS
MaKCMMasibHas cuna; HO OHA, KOHEeYHO, BO3pacTaeT C Maccol U
CKOPOCTbIO YAapuBLLUEro Tesa U TBepAOCTbio, HENOAATINBOCTLIO
obomx crTankumearwWMxXcs Tes. 2Ta cunia yaapa Boobuwe
HecpaBHEHHO 6o0nblle CUMbl TAXECTU, KOTOopass B CpaBHEHUU C
yAapoM coBceM HuuToxHa. OTcoga BuAHO, 4TO B cpene 6es3
TSXKECTU BCe opyaus, AenCTBME KOTOPbIX OCHOBAHO Ha yaape,
TaK Xe ycnewHo paboTatoT, Kak 1 Ha 3emnie. TakoBbl: MOJIOTOK,

TOonop, NMecT, MOJIOTU/IKA, KY3HEYHbI MOMOT, 3aBOACKON MOJIOT,
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cabnsa, koca u T. nN. TyT Aaxe OencTBMe MoOJioTa MOXeT OblITb
ropasao rpaHAmMo3Hee, Tak KakK Macca ero B apupe MoxXeT bbITb
NPOM3BOJILHO Benuka. NoaHuMaTb ee HeT Hafo0bHOCTU. Becakyto
60/bLWYIO MacCy 34eCb MOXHO nepeasuraTb U yaapsaTb O APYrylto.
Mexay TeM Kak B cpefe TaxecTtu 6onbluagd Macca 3aTpyaHseT,
MMesl BeC, KOTOPbIA PYYHbIM COCOH6OM MHOrAa Henb3sd OA40NETb

N nNpuxoanTcd npm6eraTb K CJ/JOXXHbIM MaWwWWHaAM U CWUJ1aM

npupoabl.

30ecb Tena HuKyaa He nagatoT. [Mpon3BOSbHOM BeUYUHBI
MaccCbl, Npn COMPUKOCHOBEHMUN, HE NPOU3BOAAT APYr Ha Apyra
HW Manenwero gasneHus, nuwb 6bl OHU 6bINN HENOABUXHbI NN

MMEJTN OAHY CKOPOCTb U OAHO HAnpaBl1EHNE OABUXEHUA.

Ho pa3 3To He cobnopaercs, Tena CTajlkKMBatloTcs Mpu
CONMXEHUN M MOryT MPOU3BOAUTH APYr Ha Apyra Takoe Xe
y>acatlliee AaBNeHne, Kak U Ha 3eMne, — TOJIbKO UCK/THOYAeTCS
TSXECTb AENCTBYHOLWMX Ten. TyT TakK e MOXHO pa3butb /106,
HanNoOpPOTbCS Ha rBO34b U pacWMbuTbcs BApebe3rn npu BCTpede
noesnoB. Tena OAYLWEB/IEHHbIE W HeOAYLUEBNEHHbIE, TMpw
CTOJIKHOBEHMW, TOMalOT, KOBepKalwT U paszbuBatoT Apyr apyra.
CTekNnsiHHas Bellb, HanpuMep, HUKYAA HE MOXET ynacTb, HO
ec/IM 0AHa U3 TaKux BeLleh BCTPETUTCHA C APYron, TO OHU MOTyT

ApYr Apyra packosioTUTb MPW AOCTAaTOYHOM MX OTHOCUTENbHOW
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CKOpOCTMW. B OTHOWEHUN naneHus Mbl TYT B COBepLUeHHOM
6e30nacHOCTU, HO CKOPOCTb ABMXYLUMXCA Ten 34eCb Aaxe
HEeCHOCHee N BpedHee, YeM B cpefe TsaXecTu. [1encTBuTenbHo,
Ha 3eMJie BCe Tesla OT CONPOTUB/IEHUS BO34yXa, BOAbl, TPEHUSA U
OT TSAXXECTU OCTaHaB/IMBAIOTCS, K/IOHATCS K NoOYBe M 3acTpeBatoT
B Hen, oTyero Ha 3emse Mano ABUMXYLWUXCS TBepAblX Ten
3aMEeTHON BEeSINYUHbI, €C/IN HE CYUTaTb NIaBUH, rOpHbIX 06Banos.,
3eM/IETPACEHNUA N T. A., TPAANH U CHEXUHOK. [BUXeHue xe
XUAKNX N ra3006pa3HbIX Tea pacrnpocTpaHEHO Ha 3eMsie, HO He
orMnacHoO no MArkoctTu ceoero vyaapa. B adpupHOM xe
MPOCTPAHCTBE CKOPOCTb HE MNoralaeTca TPeHUEM N TAXECTbIO.
OHa BeYyHad 1 NOCTOSIHHO rPO3UT BCEMY pa3pywieHneM. lostomy
B 3pmpe cocTtaBnseT npecrynaeHne coobwmntb, 6€3 HaaobHoCTH
n 6e3 obaymbiBaHUA NOCNEeACTBUN, 3HAUYUTENIbHYHO CKOPOCTb
TenaMm. Ha BCAKMN cnydyan Xunuuwa A0/KHbI ObiTb 3aLUMLLEHHI,
CETKOM WM CTeHKaMu, OT CAy4YaWMHO ABMXYLUMXCS Ten.
Hebonbllass CKOPOCTb [ABUXEHUS XUBbIX W MeEPTBbIX Ten,
Bbi3blBaemMass  MOTpebHOCTAMM  4acToro nyTewecTBuss W
nepeMeLlleHnss B XWauwax U BHe, He MOXeT ObITb OrnacHa,
HanpuMmep, CeKyHAHasi CKOpOoCTb B 1 MeTp — CKOpPOCTb newen
XoAbbbl. TOHKMN CTeKAsIHHbIN CTakaH euwe pacwmbeTcs, HOo
YyenoBeK MOoJSIY4YUT TONYOK, KaK nagas Ha 3emse, € BbicoThbl 10

CAaHTUMETPOB, U CTakaH paxe He pacwubeTcs, nagas Cc Takou
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BblcOTbl. ECnn Macca u 6eckoHe4yHO rpomMaZiHa, TO yaap ee, npu
TaKol CKOPOCTU, YENOBEKY HE MPUUYMHUT HU ManeinLlero Bpeaa.
[pyroe pneno, ecnM YenoBekK nMonageT Mexay JAByMS
3HAYUTENIbHbIMM MaccaMu, ABUTAKOLLMMUCA XOTSH U TUXO. TakKne
MacCbl MOryT pacrnloWwnUTb €ro, TakK 4YTO OCTaHEeTCS TOJIbKO

MOKpOTa.

Bonblwas CKOpOCTb ABWXXEHUS MALUMHHBLIX 4YacTeW, pasHbIX
ABUraTenen, nNoe3noB, KOHEYHO, BHYLUAeT 34eCb Takue xe
onaceHus, Kak 1 Ha 3emae. TU MallNHbl A0/KHbI 6bITb XOPOLLO
0b6AyMaHbl, TaK Xe, Kak M NpeaoCTOPOXXHOCTU MNPOTUB UX

ObICTPOro ABUXEHMUS.

”‘?“W&fWW&WW 77

llepBbie oLyLjeHNST KOCMOHaBTOB B HEBECOMOCTU («Aib6OM

KOCMUYECKUX MyTeLIECTBUII»)
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[ABM>XeHne nx Moxet 6biTb OrpaHUYEeHO paMKoOM UM 0CobbiMu

pefibcaMu, NMPoOBOJZIOKON U T. 4.

BpauwieHnem Ten B apnpe MOXXHO NONb30BaTbCH, Kak U Ha 3eMie,
ONS PerynsapHoro ABMXEHUS MalMHHbIX AeTanei. 34ecCb Aaxe
60/blle 3TUM MOXHO MONb30BaTbCSA, TaK KaK 34eCb Macca He

MMEET TAXECTN U HE BbI3bIBAET TPEHUA B OCAX.

NMPAKTUYECKOE NEPEMELWWEHUE B NYCTOTE 2®UPA.
PABOTbI

Ecnn Mbl OT Hawero [cBeTuna] HEeCKObLKO aAasiee, 4yeM 3eMns, TO
COJTHEYHbIN KPYr Hallero ABuXeHus, opbuta nam okpyxaruias
ConHue n poctynHas Ham cdepa (Lmpokasi NOBEPXHOCTb) UMeeT
B OKpPYXHOCTM 6o05iee munnavapaa Kunometpos (BepcCT). ITO
6onee okpyxHoctn 3emnun B 30 ThbicaY pa3. NoBepXHOCTb 3TOMU
chepbl 60onbwe nosepxHoctn 3emnm B 900 MMANMOHOB pas.
ConHeYyHas sHeprus, nosiyyaemas ew, B 2,33 Muanmapaa pas
bonbwe, 4eMm nosydaemas 3emnen. Koraa Mbl UCNbITbIBAEM
TONYOK, TO ABMXEHUEe Halle OTHOCUTESIbHO MOoYBEHHUKA MOXET
CYMUTATbCH HA MHOIMO COTEH BEpPCT NPSAMbIM; Ha CaMOM Xe aene

OHO OT TaroteHus ConHUA TMOHEMHOry TrpeBpaLlaeTcs B
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Kpyrosoe, 6nun3koe K opbute 3emnun. Yenosek, OT
TONKHYBLUMNCS OT NMoYBeHHUKA, 6ayxaaeT B OrpoMHON 3UPHON
NycTOTEe, OCBELEeHHOM ocnenuTesibHbiMn nydamm ConHua. OH
HaBcerga nponan Ans nodYBeHHuMKa. HO Tak Kak OH, B KOHLE
KOHLOB, 6nyxanaetr 6513 cdepbl, kotopon ueHTp ConHue, TO
Korga-Hmbyab Kak 6yATO OH AO/KEH OonsaTb BCTPETUTb
nouBeHHMK. Korga xe? Ecnm OH OTTOJIKHYJICA CO CKOpocTbio 10
METpPOB B CeKyHAy OT Mo4YBeHHMKa, TO TakoBa W byaeTt ero
OTHOCUTE/IbHAsA CKOPOCTb, XOTS UCTUHHAs CEeKyHAHAas CKOPOCTb

6nnska Kk 30 knnometpam nnm B 3000 pa3 6onbLue.
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KocMoHaBTbhl 0CBanBaroT TEXHUKY I'Iepe,ﬂBl/l)KeHMI;I B

HeBecoMocTu («AIb6OM KOCMUYECKNX MYyTELIECTBUI>)

YTob6bl BCTPETUTb MOYBEHHWK, HAAO MNPONTU OKPYXHOCTb B
MuUnanapa KunaomeTpos, ansa yero Hago (102:10) =10" cekyHa,
4YTO cocTaBuT 6oniee 3 ThicaY fieT. HO U Npun AOroHKe NoYBeHHMKa
OpolleHHOe W BO3BpaTMBLUEeeCs Teflo He BCTpeTUuTCcss C
NOYBEHHUKOM, a NponaeT Ha MHOro BepCT 6amxe mnun ganblue
OT Hero. BepodATHOCTM BCTpe4duM NOoYTU HeT HUKakKon. WTak,

O'I“I'OJ'IKHYBLIJVIVICH OT TO4YBEHHUKA oCyXAaeH Ha BEYUHOE
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OAMHOYHOE bnyxaaHme B 3PUPHON NYCTbIHE, XOTS OH M He
MOXET CU/TIbHO OTAANNTBLCS OT Chepbl, KOTOPOWN LLEHTP HAaXOAUTCS
B ConHue, ecnin TOJSIbKO CEKYHAHAas CKOPOCTb €ro He npeBbILWaeT,
HanpuMmep, cta MeTpoB. lNMpeacTaBbTe Tenepb cebe KapTUHY. Bbl
OTTOJIKHY/ZINCb OT MNOYBEHHWMKA M Be4YHO, A0 CaMOW CMepTH,
6nyxpaete B YepHOW OrHEHHOW NMyCTbiHe, 6e3 BCAKOW Haaexabl
npucTaTb Korga-Hmbyab K cBoeMy aomy. Kak xe 6biTb? Kak
yrnpasisTe ABUMXXEHUEM? BHYyTpuM NOYBEHHWMKA, 3aMeHSLWero
XUnuuie, ABUXXKeHne orpaHnYeHo ero npo3payvyHbiMmM CTEHKaMM CO
BrN/aB/E€HHOW B CTEK/O0 CeTKOW. TaM OHO u 6e3o0nacHo, wu
MPOM3BOJZIbHO, TaK KaK MOXHO OTTaJIKMBaTbCA OT CTEHOK,
neperopoaok M NpOTAHYTbIX NPOBOJIOK B JIIOOOM HarnpaB/ieHUM.
Co BpeMeHeM T[MOYBEHHUK YAJIMHUTCA W COCTaBUT Yyrpyroe
pacTaXXMMoe Konbuo, Bpawaruweecda Bokpyr CosnHua, Kak
kKonbuo CaTypHa BOKpYyr Hero xe. Toraa ABuXeHue byaer
BO3MOXHO MO LeNon OKPY>XHOCTU. HO BCe Xe 3TO He OXBaTbIiBaeT
BCcen cepbl. [TOTOM Koneu MOXeT OblTb HECKO/IbKO B pa3HbIX
HanpasneHusax. [ABwkeHne nNo HUM bonee obwwunpHo, 6onee
oxBaTbiBaeT cdepy. BHe nouyBeHHMKa ABUXEHUE MOXET bbITb
6e30nacHbIM, XOTS U OrpaHUYEHHbIM C MOMOLWbI LENOYKN Unn
BEpPEBKU, CBA3bIBAKOLWEN YesiloBeKa C NOYBEHHUKOM. Hekpacunio,
MNOTOMY YTO HarMoMMHaeT cobaky Ha Lenu, HO BO MHOMUX Ciy4dasXx

npuMeHnmo. Llenoyka mam npoBO/IOKa MOXET ObITb OYEeHb TOHKA
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M ONIUHHA: B HECKOJIbKO BEPCT MPOTAXEHUA N MACCOK B HEMHOIO
KunorpammoB. 7,5 KunorpamMMoB CTann [AlOT OYEeHb KpPEenkylto
NPOBOJIOKY AJIMHOK B 1 KWIOMETp M TonwuHow 6onee
MunamMmeTpa. OHa BblAEpPXUT HaTaxXeHune Ao 60 Knnorpammos,
4yero BMNOJIHE A0BOJIbHO A1 OCTAHOBKM M NoJslydeHuns HebonbLnx
CKOPOCTEN ABMXEHUSA Tesla TakoM MAcCChl, KaKyt UMeeT YesioBeK.
Bce e nony4daetrca poctyn K cdhepe C aAnaMeTpoM B 2
KnnomeTpa. Yem gnmMHHee npoBoJsiIoKa, TeM 6osiee oHa NPYXUHUT
M TEM CNocobHee CTAaHOBUTCSA, He NepepbiBadACb, OCTaHOBUTLb
60MbWY CKOPOCTb 3HAUYUTE/IbHOW MacCbl. DTa MNpuUBS3b He
BOJIOYMUTCH, KaK UuUenb Ha 3emne, He npormbaeTtcs, Kak
TenerpadHass npoBosioka, Kakonm 6bl ANMHbI OHa HW Oblna.
[103TOMY BO3MOXHbl TPOCbl BO MHOIO BEPCT AJINHbI. YeM ANIMHHee
NpPOBOJZIOKa, TeM OHa MoXeT O6biTb TOHbWe. Maccy Bcen
NPOBOJIOKM MOXHO AeNnaTb NMOCTOSAHHOM, HECMOTPS Ha ee AJINHY.
N oHa BCe Xe crnocobHa yaep>aTb ABUratoLLYOCS APYryo Maccy,
HanpuMmep, 4denoseka. [AMHHaa NpPOBOSIOKA PaAcTArMBaeTca Kak

pe3nHKa.

Apyron cnocob ABUMXEHUA M OCTAHOBKM — OTTOJIKHOBEHME
HebOoNMbWNX Tesl, HE CBSA3aHHbIX UM CBA3AHHbLIX C YeSI0BEKOM.
Korga KTo-HMbyab OoTTasikKMBaeT nnm bpocaeTt B adpunpe KaMeHb,

TO 06w nin LEHTP TAXECTN ABYX 3TUX TEJZT HE U3IMEHAET CBOEIO
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ABMXEHUSA WNW MOKOS, HO oba Tesa nosiyyarT ABUXEHUS B
pa3Hble CTOPOHbI MO NPAMON NNHUN. CKOPOCTU 3TUX ABUXKEHUN
obpaTHbl Maccam Ten. Ecnm, HanpuMmep, KaMeHb UIN CBUHLOBAas
Macca paBHbl MO CBOEN BeJIMYMHE MAaccCe YesioBeKa, ToO OHU 6yayT
MMEeTb OAMHAKOBble CKOpOCTM. YeMm 6osible aABuXKylasa cuia,
TeM 6onblwe 6yaeT u CKopocCTb. [103TOMY BbirogHee ynotpebnaTtb
BO3MOXXHO 6onbwyto paboty, 4Ttobbl U3BAEYbL U3 AAHHOW
oTbpacbiBaeMomn MaccCbl HanboNbLYO Nonb3y. Ecnu
oTbpacblBaeMasd Macca Ha nNpPUMBHA3N WU OBUXEHUE ee
OFpaHN4YEeHO CETKOM, CTeHaMM MoYBEHHWKA, BOOOLLEe ec/n OHa
MOXeT 6biTb TakK WM WMHaye BO3BpalleHa, TOo, KOHe4yHo, 06
SKOHOMHOM MCMO/b30BaHMM ee HeT peun. Ho BoobLle macca He
TONbKO YXOAUT HAaBEKKU, HO N MOXET, B C/ly4Yae BO3BpaTa, CBOUM
yAapOM NPUYUHUTL KOMY-HUOYAb, Yepe3 HECKOJIbKO TbICSY JET,
Bpead: YOUTb WM paspywutb Kakue-ninbo cCoopyxKeHwus.
OTbpacbiBass Tesla BO BCeX HanpaB/ieHUAX, C  Lenbiko
nepeaBu>XeHus, Mbl  HaroJIHUM  MpPOCTPAHCTBO 6HGoMbamuy,
KOoTopble 6yAyT KpyWWTb BCe BCTpeyYaeMoe TeM yxKacHee, 4YeM
6yayT nmeTb 60NbLUYIO CKOPOCTb. 3aTPYAHUTENBHO caenatb UX
MACKUMU, XNAKMMK, Booblle 6esonacHbIMM Npun yaapax. Passe
ynotpebutb 60nbluMe pe3nHOBble MAYUKU, HAAYTble ra3oM WU
HernpoHuuaemble! Toxanymn, nydwe ux HanosaHATb Kakow-nmbo

He neTydyer >XXUAKOCTbK, He TMopTAlen MArkyro o060/104KY.
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MOXHO OCTaBndaTb M MYCTbiIMWU. BbIXOAWT, 4TO 3TOT cCnocob
nepemeweHns HeyaobeH w©M  BHe, B MNyCcToTe, ecau
oTbpacbiBaeMble BewlecTBa He 6yayT Ha NPUBHA3WU; HO Torga wm
ABMXeHne byaeTr orpaHumyeHo. lNpun paBHbIX Maccax ABYX Tern
AJIMHA NPOBOJZIOKN B KWIOMETp AaeT u cdhepy ABUXKEHUS ANd
yenoBeka B 1 KunoMmeTp nonepeyHukom. Ecnu xe, Hanpumep,
oTbpacbiBaeMas Macca B 9 pa3 MeHblUe YyesioBeka, TO KUJIOMETP
NpOBO/IOKM AacT cdepy cBO6OAHOro ABMXKEHUA C ANAMETPOM
Tonbko B 200 MeTpoB mnm B 5 pa3 MeHblwe. ITOT crnocob
NPUMEHNUM TOJIbKO BHYTPU XWIUW WAN B MNPOCTPAHCTBE,
orpaHnyeHHoM. OTTankueas 3TM MAYUKU, Mbl MOXEM ABUraTbCH
no npoussosly. Ho, noXxanym, OHU U TYT MU3JIUWHKU, TaK KaK K
TOMY >X€& MOXEeT MOC/YXXUTb U rasoBas cpefa Xuauwa uanm ero

CTEHKUN, NEPEropoaKn N NEPETAXKN.

Be3onacHo oTtbpacbkiBaTb XUAKOCTU U rasbl, NMOKa OHMU OCTatOTCH
TakuMn. Ho mncnapsawowmecs XuaKoCcTu CHaydala UCnapswTcs,
NOTOM OCTaBLUAACH YaCTb 3aMepP3aeT U NMOTOM YXe. ucnapsercs
A0 KOHUa. Hencnapsawwmecs XuUakKkocTu Uan 3aTBepaeBatoT OT
X0/1044a, WK OCTatoTCH XUAKMMU, HO €CTb NI Takmne? Bo BCAKOM
cnydyae HeyanobHo Hawy cdepy 3anosiHATb WM 3acapuBaTh
MHOXECTBOM JIETAOWKMX ras3oB WU xuakocrten. OHM MoOryTt

COCTaBuUTb bonbline nNpenaTcTBuda ans 6bicTporo n cBobo4HOro
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ABUXEHNST BO BCeX Harnpas/eHnsax. Kak KpanHOCTb, MOXHO
npnberHyTb MHOrAa K B3pblBYAaTOMY CHapsAy BpoAe paKeThl.
[MofIoXXKUM, BaM rpo3uT noTeps NMovyBeHHUKa mn rmbenb. Bbl ewe
BUAMUTE TMOYBEHHWK, — HO e€elle HEeCKO/SIbKO 4acoB, W Bbl
noTepsieTe ero U3 BuAa: BO3BPAT OKaXeTCs HEBO3MOXHbIM. B
TAaKOM C/lyyae Bbl 3a)XuUraete cBoOl pakeTy (Hanpumep, aydamu
ConHua, ¢ nomowbto JlyHbl), obpawas BbipbiBalOLWMECS ra3bl B
CTOpOHY, oObpaTHyl0 NOYBEHHWKY. bnarogaps peakuuu, wunum
AaB/IEHUIO Ha Balle Teslo pakeTbl, Bbl TEPSIETE CBOK CKOPOCTb, a
3aTeM npuobpetaete obpaTHyto M H6naronosyyHo HeceTecb K
NOYBEHHMKY. BrnpoyeM, BbliNnyCKaeMble ra3bl MOXXHO OXMXXaTb B
3aTEHEHHbIX UCKYCCTBEHHO MecTaX M TaM ocBoboXaaTb OT HUX
NpoCTpaHCTBO. NTak, MOXHO cBOH6OAHO NyTewecTBOBaTb BO BCe
CTOPOHbI, BbiNyCKasi, B KpalHOCTKN, rasbl 1 OXNAAA UX B TEHEBbIX
yactax. OTbICKMBATb XUAULWA-KOMbLA Nerko npu ynorpebnexHnn
TEe/NIeCKONoOB M BpaWAWNXCA HA MOYBEHHUKE MNOJIMPOBAHHbIX
3epKasn, oTpa)kalolmx CoMHEYHbINW CBET. HMuero, ecnu xmnuua,
nnn  Konbua, 6yayT OKpPYXEHbl pa3pexXeHHOM [a30BOW
atMocepon. OHa M™MoxeT oborawaTtbCsd OT pPeaKTUBHbIX

I'IpVI60pOB N COKNXXAaTbCA B XOJ1I0OANJTbHNKAX.
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OBLIAA KAPTUHA CINOCOBOB NMNOCTYINATEJIbHOI'O
NEPEMELLEHMA

B xXunuue, BHyTpU NOYBEHHMKA C aTMOChEpOn, MOryT CNYXUTb
AN NepeMeLleHns Kpbiaibs, Bpoae pblbbuX NNaBHUKOB UK ABYX
NapoOXOAHbIX BWHTOB, BpallalOWKUXCa B NPOTUBOMOSIOXHbIE
CTOPOHbI. lMNaBHUKN AO0MKHbI 6bITb HEMACCUBHbI, @ BUHTbl —
noYTKU BCe paBHO. B noyBeHHMKe 6e3rasHOM M ra3HOM MOXHO
OTTANIKMBATbCA OT CTEHOK U MArKUX MpeaMeToB, NeTalwmx B
npocTpaHcTBe. MOXHO Bcerga uMeTb ANnd 3Toro npu cebe
HECKOJIbKO MSAFKMX MAYMKOB Ha NpuBs3n nnum 6e3 npmedasn. BHe
M BHYTPM NOYBEHHMKA MOryT bbITb 0cobble noe3na ansa obuwero
ynotpebneHus, He ™moryuwime, bnarogaps pamMkaM, yXxoauTb C
cBoero nyTtu. Ana cBob6OAHOro0 ABMXXEHUS BHE MOYBEHHUKA,
Hedaneko OT Hero, MOXHO MNOJib30BaTbCA OTTA/IKMBAHMEM OT
HEero U OoT MArkKoro wapa Ha NpuBs3M, BCeraa MMEoLWerocs noa
pyKoW, T. €. TMNpuUBSA3a@HHOro K 4enoseky. [Ona AanbHUX
CTPAQHCTBUW, BHE TMOYBEHHUKA, MOXET CNYXWUTb pPEaKTUBHbIN
npnbop, BbiNyCKaloLWMMN rasbl, He crywarwmecss o6bIKHOBEHHO
B TBepable Tena. OHM CrywatoTcs TO/IbKO Ha TEHEBOW CTOPOHE
0ocobblX CcOCyaoB, 4YeM WM CBA3bIBAKOTCA C HUMMKU, [OenasiCb

6e3onacHbIMN UK NMPUKOBAHHbLIMA.
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Bcsakme paboTbl HYXHO MpoM3BOAUTb B 3aMKHYTOM o06beMe,
MHAYe MOXXHO BCE MHCTPYMEHTbI U BELWU pacTepsTb. MOXHO ele
AepxXxaTb UX Ha NPUBSA3M — KOPOTKOM UMW AJIMHHOMW, CMOTPS Mo
HagobHocTn. oNOXNM, S yAapsito MOJSIOTKOM B Xenes3o, Kylo,
3abuBato reo3ab U T. n. Npu B3Maxe MONOTKOM, Ty-Aa n ob6paTHO
MOe Teno nonydaer KonebaHue B3ag W Bnepen, Aanee, npu
yaape, MOJIOTOK AaBUT Ha HAaKOBaslbHIO, @ HAKOBaJ/IbHA Ha MeHS.
B pe3ynbTate nocnegHas neTtut B OAHY CTOPOHY, S Xe C
MOJIOTKOM B obpaTHyt. N ypnapsieMbi npeamMeTr, n a9 AO0/XKHbI
ObITb B3aMMHO CBSA3@Hbl, YTOObI He ObINO 3TOro pacxXoXAeHWus.
Horu, nneun, ronosa unm Apyrme cBoboAHble 4acTu Tena,
paboTatolero Ao0/MHKHbI MSACKO YNMpaTbCs B KIETKY, C KOTOPOW
coeAnHeHa W HaKoBasibHA. YAobHee Bcero npuKpennsaTb K

KapKacy Horw.

MOXHO pe3aTb npegMeT npaBoOu PYyKOW, AepXa ero B NeBOW.
TakmMm o06pa3oM MOXHO CBepauUTb, CTporatb, MNWAUTD,
obTtaumBatb. Ho ecnmn obe pykm AO0MXKHblI OblITb CBOOOAHBLI, TO
npeaMeT AO0/IKEH ObITb 3aTUCHYT B TUCKWU, @ TUCKU N PpabOTHUK
coeiHeHbl HEMOCPEACTBEHHO UM C MOMOLLbIO TPETbEro Tena B
BMAE pblyara, KJETKM, Kapkaca. YeTbipexpykume wMoram 6ol
AepxaTb npeaMeT B 3aAHUX KOHEYHOCTAX, @ WHCTPYMEHT B

nepeaHux.
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Korga nunaTt, pexyT, CBepfiaT, TO AABAT Ha MUY, Ha HOX, Ha
6ypoBuk. UHCTpyMeHT AaBuT Ha obpabaTbiBaeMblin nNpeamMeT, Ha
xneb, a xneb, B CBOIO o4yepeab, AAaBUT Ha opyaue, opyaue Ha
pyKy, 6naropapsa d4emy Teno paboTalowero npuxoaut B
ABUMXEHUE N yaanseTtca oT usaenus. NoHSATHO, YTO U TYT HYXHa
CBsI3b Yenoseka c npeameToM paboTbl. Takxe HOrM, Uun gpyrue
YneHbl Tena, AO/MKHbl 6biTb B CBA3M C TEM Xe KapKacoM, C
KOTOpbIM COEAMHEHO noABepraeMoe AaBfieHU Teno. MHorume
paboTbl OCHOBaHbl Ha JAaBJIeHUMM He CUNoK yaapa, HO
HenocpeaCTBEHHO MYCKYJIbHOIO Cuol. Bce cunbl AeNCTBYIOT B
ampe CcoBepleHHO TaK Xe, Kak U Ha 3eMsie; Hago TOJIbKO

NCKJTIOYUTb TAXECTb.

XoAUTb MO TMJIOCKOCTU O6bIKHOBEHHbIM 06pa3oM, KOHEYHO,
HeNb3s; MNepBblA LWAr YHOCUT LWaratouwero ot nnatdhopMbl —
TOJIbKO OH €€ U BWUAEN; NPOUCXOAMUT 3TO OT AABJIEHUS HOMM Ha
non. JlazaTb MOXHO MO JAepeBbsM, CToN6aM, HATAHYTbIM
BepeBKaM TaK Xe, Kak U Ha 3eMne, TONbKO Nnpu 3ToM TpebyeTcs

MYCKYJ/1IbHO€ YCUJIME U TO TOJIbKO AJ13 OAONIEHUSA UHEPLUN TENA.
NMOBOPOTbI HEJIOBEKA

NHTepecHO 3HaTb, KakK YenoBeK MOXeT 6e3 onopbl AenaTb

NOBOPOTbI BCEro Tena, KakK Mnosy4daTb BpalleHUe BOKpYr
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NpoAoSIbHOM WM  TMOMEPEYHON OCUM CBOero Tena, Kak
OCTaHaBAMBaTb JAaHHOe BpalleHne W nepeaenbiBaTtb €ro B
ApYyroe, NHOW CKOPOCTU, BOKPYr APYrom ocu. TakK xe, KakK 3TO
coBeplwaTb C APYrMMW Tenamu, Hanpumep, C xunuwamu. Mpu
HEenoABUXHOM OMNnope, KOHeYHO, 3TO AeslaeTCHd TaK Xe MNpocTo,
Kak Ha 3eMne, T. e. CxBaTbiBas pyKaMm WINM HOrammu
HenoABWXHbIN nNpegMeT U cnabo gencreys Myckysnamu. Ho Kak

nosopa4ymeBaTbCsa 6e3 onopbl?

Monoxunm, dyenosek abconiOTHO HenoaBuXeH. Hago nony4yuTb
BpalleHne, nmest B pykax Kakon-Hnbyab noABMXKHbIW NpeaMerT.
JTOMY npeaMeTy pyKamu, Kak AeTCKOMY BONYKY, Mbl coobuiaem
BpalleHne BOKPYr Xe/laeMoW OoCu, Hanpumep, napasienibHOW
NpoAoSibHOM OCKU 4efioBeka. Torga W nocnegHnnm HaudHeT
BpallaTbCsl BOKPYr cBoeu npoaosibHom ocu. OCTaHOBUM
BpalleHne npeaMeTa; OCTaHOBUTCA U 4esnioBek, HO 6bypert
rMageTb yXe B WMHYK CTopoHy. OTcoga BMAHO, UTO TaKUM
obpazomM C noMmowbi JIIOOOro MOABMXKHOMO Tena MOXHO
NOBEPHYTb APYroe Ha BCAKUW Yrosa U 3aTeM OCTaHOBUTb. Tak xe
MOXHO COO6LWMTbL BpalleHne OpraHm3sMy BOKPYr nonepe4vyHou
ocn. Ocb BONYKa Ao/MkHa 6bITb NpuM 3TOM NapanniesnbHa
XXelaeMoOMy HanpasB/IeHUI0 OCKM BpalleHus 4enoBeka. Yem

MacCMBHee OMopHbIA npeaMeT, 4eM 6onblle ero MOMEHT
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nHepuuun, 6onblle CKOPOCTb, TeM ObiCTpee byaeT n BpauweHune
yesiloBeka Mo OTHOLWEHMIO K BpallaeMoOMy NpeaMeTy; HanpoTus,
YeM MeHblle OH, TeM CKOPOCTb YyenioBeka byaeT B OTHOLWEHUN K
ero CKopoctu MeHblle. Tak, ABa 4YenioBeKa, B3ABLWW APYr Apyra
pykamMu, Moryt coobwutb cebe Mo4YTM  paBHble, HO
NPOTUBOMOJIOXHbIE, BpallaTenbHble ABUXEHMUS BOKpYr
XXenaeMblx ocen. ToNbKO TpyaHO, coobuiasl BpawleHne Teny, He
TONKHYTb ero B CTOpoHy. O6a Bpawawuwmeca npeaMeTa
06bIKHOBEHHO PacXogdaTCs, U HYXHO NIOBUTb UX, MOKa OHU eLlle

HE YW/ OaJ1EKO.

[MOHATHO, KaK TaKuUM e cnocoboM MOXXHO OCTaHOBUTb OAHO M3
Tesn Bpalwatowenca CUCTeMbl: AN O3TOro Hago KakoMy-Hubyab
APYroMy Tesly TOW Xe CUCTEMbl COO6LUUTb BOKPYr TOW XXe WU/U
napannenbHon ocn obpaTHoe BpauweHune. Torga nepsoe byaner
BpallaTbCa MeasleHHee, MOXEeT OCTaHOBUTbCSA N JaXe MOoJSly4YuTb
obpaTHOe BpauwleHne. ACHO TakKXe, Kak O4HO U3 HenoABMXHbIX
Tes CUCTeMbl MOBEPHYTb B /1t06YI0 CTOPOHY — HY, XOTb JIMLIOM K
Cupunycy, k ConHuy, K 3emfe; Bpawas oAHO W3 Tesl, Mbl
npuBoanM cebsi cHavana B ABMXKEHME BOKPYr NPOAOJ/IbHOMN OCH;
3aTeM OCTaHaBNIMBAEM BpalleHue, Koraa AonaeT A0 XKeslaeMoro
MepuanaHa; panee, TO Xe Tesilo NOoBOpayMBaeM BOKpYr

neprneHaNKYNsspHOM OCU, MOKa He CTaHeM rsiAeTb NpsSAMO Ha



49

Cupuyc; HaKoHel,, OCTaHaBNMBaeM BpalleHune Tena, OTYEro U
CaMW CTaHOBMMCS HENOoABUXHbIMU. Tenepb Mbl CMOTPUM, KyAda

XeJlaeEM.

Ho MoXHO nn npuBecTn cebsa BO BpalleHMe U NOBOPayYnBaTbCH B
XXeflaemyr CTOpPOHY, He uMmes npu cebe HUKaKuUX Ten, KoTopble
6bl MOXHO OTOpBaTb, OTHATb, OTAEAUTb OT HAC U NPUBECTU BO
BpalleHne? Y Hac HeT wWwanky, oAexAbl, 4acoB, HUKaKWMX
MEPTBbIX N XXUBbIX NMPeaMeTOB, KOTOpble Mbl MOrM 6bl OTAENUTDb
oT cebs n BpawaTb, Mbl HE MMEEM MnpaBa OTpe3aTb HOI™U W
BOJ1OCbl, 4YTOb6bI NMpMBECTN UX B ABMXeHue. KaxkeTcs, npu 3Tux
yCoBUAX HeNnb3s cebst NOBEPHYTb M HANpaBUTb MO XenaHuto! 4
roOBOpIO He nNpo OrpaHW4YeHHoe MoBOpayYMBaHUE UNeHa,
HanpuMmep, rofioBbl, rnas; 3To, KOHEYHO, BO3MOXHO MPUN BCAKUX
YCNOBUAX, U Yron MOBOPOTA roJioBbl OTHOCUTENIBHO Tena, Aaxe
He o4YeHb Man: oH 65M30K K ABYM npsmbiM yrinam (180°), a B
coeAVHEHUN C MOBOPOTOM a3, AaXe AOCTUraeT Mo4yYTu Tpex
npambiXx yrnoe, win 270°, — HeT, 4 noApa3yMeBalo
HernpepbIiBHOE MOBOpavYMBaHMWE Ha KAakKOM yroAHo Yros, Kak rnpwu
onucaHHoM BpauweHun. Kowka, nagad BHU3, Ha 3emne,
noBopayMBaeT CBOE TeNo JjankaMy K noyse, 4YTOObI CTaTb Ha
HOrMM M He pacwmbutbca. OHa pgenaeTr 3TO, 3aKpyymBas

BHYTPEHHOCTU CBOEro Tefna B 06bpaTHy CTOpoHy. U uyenoBek
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MOXET TOXE MOBEPHYTbCS MO XeNlaHUK W AaXe HernpepbiBHO
BpalLaTbCs, TO/IbKO HE C MOMOLLbIO BpalleHUs BHYTPEHHOCTEN —
OH 2TOM KOllayben CnocobHOCTM HEe MMEeET, a C MNOMOLbI pYK
nnn Hor. MNoNoXnM, Bbl XOTUTE BEPTETbLCS BOKPYr NpoAO0/IbHOM
ocn cBoero Tena. [lpoTaHUTe OAHY PpPYKY BBepx, T. e.
napannenbHo AanHe tTena. Boobpa3ute, 4To 3TO OCb U BpallanTe
3TY PYKY BOKpYyr BooObpa)xaemMom npoaosibHoM ocu. [loka Bbl
bynete 3To0 penatb, Teno Bawe 6yaer  MeasIeHHO
NOBOpPaYMBaATLCA BOKPYr CBOEN ANUHBbI. YeM b6bicTpee Bbl byaeTe
BpallaTb pyKy, TeM bbicTpee byaeT n ABUXEHMEe Ballero Ttena.
OcTaHoBUTE PYKY — W Teno octaHoBUTCA. OHO MOBEPHYNOCH
Tenepb B APYryl CTOPOHY WU MSAUT yXe He Tyaa. [poTsaHuTe
PYKY [rOpu30OHTa/lbHO W ABUramte ek, Kak byato BepTute
LUapMaHKy; Teno Bawe Torga npuaeTr BO BpalleHWe BOKpPYr
/nonepeyHomn ocn. BepHOCTb 3TOro MOXHO AOKa3aTb, €C/iN CTaTb
Ha Kpyrnayw noaky (B Buae 4yawiun), NogHATb BEPTUKANIbHO PYKY
M BpawWwaTb, KakK YykKasaHo. Toraa Teno wu noaka, 6biBlwMe
HenoABUXHbIMU, HAUYHYT NpuxoanTb B MeasleHHoe
BpallaTenbHoe ABMXeHue. TakK e MOXHO NoBepHYTb cebs Ha
nobon yron spaweHnem Horn. OaHy HOry HY>XHO noa)aTb, a
APYryto BpallaTb. DTO BO3MOXHO, rAe HeT TsaXecTu. MOXXHO
3apa3 Bpawatb U 06e Horm u o06e pykn. Konunmyecrtso

BpalwlaTtesibHOro ABM>XXeHnd HEM3MEHHO.
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PasHas yTBapb, KakK noAywkun, MaTpaubl, nepuHbl, Mebenb,
ramMaku, B cpeae, IMWEHHOW TAXECTU, COBEPLUEHHO HE HYXHbI.
OHW Ha3Ha4veHbl ANg Toro, YTobbl 0CNabuTb Bpea, NpUYNHAEMbIN
TSXKECTbIO 4YesioBeKa Mpu COMPUKOCHOBEHUU €ro C XEeCTKUMMN,
HEPOBHbLIMN UMM OCTpbIMM Tenamu. O6yBb NpefoxpaHseT HOoru
OT pexywunx KaMHen, Msarkme Kpecna, nepuHa, noayluka
pacrnpocTpaHsaloT gasfieHne Tena (OT ero BeCOMOCTW)
paBHOMEPHO Ha BO3MOXHO 60/IbLUYI0 YacTb €ro NOBEPXHOCTU U
TEM JAenalwT AaBfieHne OT TaXecTu, npuxoaswenca Ha 1
KBaApPaTHbIAN CaAHTUMETP MNOBEPXHOCTM TeNna, HaUMEHbLUUM,
30ecb  HeT Beca UM, 3HA4uT, B3aWMMHOro JAaBJ/ieHUd
conpuKacaroWwmxcs Ten; no3TomMy HeT U HaAOObHOCTM B CTY/bSX,
noaylwkax, nyxoBuKax, KpoBaTsx, canorax v T. n. Bewax. To,
YTO M4acT 34eCb HEeBEeCOMOCTb, HE MOXET CPaBHUTLCS MO
AOCTOUMHCTBY HU C KakuMum nyxosmkamu. OcobeHHO BbIrogHa 3Ta
cpega 60nbHbIM, cnabbiM U npectapenbiM. Bpauun nerko
OCMaTpUBaKOT KaXkaytlo yacTb Tena 60sbHOro, NoBopavmBas ero
n cammx cebs, kak yrogHo. Ha 60nbHOro He AaBUT NOCTENb U

00€esA10, HE MOXET 06pa3oBaTbCs NMPOSIEXHEN.

Mbl NnpegoxpaHsaem cebs Ha 3eMnie noaywKkamMu n "peccopamm He
TO/IbKO OT TSXKECTU, HO M OT YAapoOB, TOJTYKOB N TPSCKMN BO BPEMS

e34bl No AypHoOW pgopore. 34ecb WM 3TU  npucrnocobnenHums
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N3NNLWHK, MOTOMY 4YTO ABUXKEHME, C MO0 CKOPOCTbIO M Ha
NpoOu3BONIbHO 60/bLWIOM PacCTOSHUM, HE COMPOBOXAAETCH
COMNPUKOCHOBEHMEM C APYrMMK TeNaMm U NoToMy obecneyeHo oT
yaapoB n Tpsickn. Ero ga)ke coBeplLUeHHO He 3aMedatoT, BUAasT
TO/IbKO  MYyalmecss KpyroM Tena. BO3MOXHbI, KOHEYHO,
CNy4yalHble BCTpe4Yu C npegMeTaMm U npoucxoasime oT TOro
yaapbl; MOTOM — Hayalo M KOHEL, ABWXEHMUS, TaKXe ero
NOBOPOTbI, YCKOPEHUS W 3aMensieHUss AOJKHbl HeusbexxHo
CONpOBOXAAaTbCA AENCTBMEM CUN. DTU CUNbl MOryT ObiTb U
60/blUe, U MEHbLUE TSAXECTU, T. €. OHN MOryT MOpPOXAaTb, NMOKa
OENCTBYIOT MM MNOKa MPOUCXOAUT TEepPEMEHa ABUXEHUS,
BPEMEHHYIO TXKeCTb. [lpeaoxpaHeHne OT ee NocneacTBUIA Takoe
Xe, KaK U Ha 3eMne: noayLlKn, pe3nHa, Npy>XuHbl, YNpyrocTb
ra3oB W MNOrpyXeHue B XWUAKOCTM paBHOM MNAOTHOCTU. HO, BO-
NepBbIX, AOENCTBME 3STUX CU KOPOTKO, BO-BTOPbIX, OHO
NpaBWIbHO, W BeNMYMHA WX 3aBUCUT OT Hac. TONbKO
HEeOXXWAaHHble CTO/IKHOBEHUS MOTYT 6bITb 'YBUTENbHBIMU, KaK U
Bceraa. HeceoboagHoe ABMXEHME, KOHEYHO, MOXET ObiTb U TYT.
Torga OHO MOXET 6bITb MHOrAA TPSACKUM. HO Toraa Bbl MOXeTe
PacnosIOXKNUTbCA HAa HEKOTOPOM PaCCTOSSHUM OT CTEHOK 3KMMaxa
WIN €ero 4YaCTeM M B TAKOM CNy4yae TPSAICKM WUCMbITbIBATb He

byneTe.
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CBoboga ABuXeHnd, NOKOW ero, rnosiHast 6ecnnoTHOCTb — UMEIDT
N OFPOMHOE couManbHoOe 3HayeHue. DTO He TOJSIbKO JIerkoCTb
XXU3HU, 6oraTcTBO, HO N BO3MOXXHOCTb OOLLEHN U OpraHmn3aumnmn
6e3 Mmanenwero pacxoga cua ¢ HebobLOW TPATON BpeEMEHU. YTOo
CTOUT, HanpuMmep, XoTa O6bl Ternepb, B BEK COBPEMEHHOrO
TEXHUYECKOro nporpecca, obbexaTb KpyromMm 3eMHomn wap? NHow
BO BCHO XM3Hb He 3apaboTaeT CTONIbKO AeHer, CKOJIbKO ANd 3TOro
HY>XHO. TyT Xe, B adumpe, 3TO POBHO HUYEro He CTOuUT, T. €.
npoexaTb TaKoe e PpacCcTossHWMe, 34eCb Jlerko nosy4vuTb
CEeKYHOHYIO CKOpPOCTb BO CTO MeTpoB, a B ocoboM noesae,
obecneymBarOWMM OT OMACHbIX CTOJIKHOBEHUW, W Tropasfo
6onbwe — A0 1 KnnomeTpa B ceKyHAy. Takum ob6pasom, UTobbI
nponetretb 40 TbICAY KUJTOMETPOB, HAaA0 MEHEE NOSIOBUHbI CYTOK.
Bcsikne cobpaHusi, caMblie CNOXHble opraHmsauuun, bnarogaps
3TOMY 6ecnogobHO ocyLllecTBAATCA. EAMHEHNE pa3yMHbIX CUN
MOXeT OblTb CaMbIM COBEpLUEHHbIM. EAMHEHWE MbICNEN WU
MOCTYNKOB — caMbIM LenecoobpasHbiM. Kak 6yaTo TyT, B adupe,
BCE NpOuU3BOAMUTCA HA MecTe W NOTOMY HeT HyXAbl B
nepemMelleHnn rpy3soB. llpaBaa, MHoroe 6yaet Npou3BOAUTbLCS
Ha MecTe noTpebrsieHns, HO He Bce. Tak, TeEXHUYecKne nagenus,
0COBEHHO COXHblEe, YacTO MNpPUCLINAIOTCA M3aaneka, TakxXe u
MHOrMe  gpyrue  nNpoAayKTbl  KynbTypbl. HO, rnasHoe,

counannctuyeckoe oblieHune CyLLECTB HEBO3MOXHO ©6e3
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nepeasuxeHus. CoumanbHble ¢abpukn U 3aBoAdbl Bcex
CTerneHen CAO0XHOCTWU, WKoNbl, 60onbHWUUbI MU T. A. TpebyloT

06LLIMPHOro nepemMeLlleHns noaen.

Kak 6ecKOHeYHO BbIMIpbIBAET TeXHMKA MNpu BO3MOXXHOCTU
rpPOMafHbIX MACCMBHbIX MOCTPOEK U UX Hepaspywumoctu! Kak
OHa BbIUIPbIBAET OT BO3MOXHOCTM rnepeHoca Ntobbix rpy30B Ha
nobble paccTtosaHua 6e3 BCAKOro Tpyaa v pacxonos. W Toapsl,
N COOPYXXEHUS, N MALLUUHbI, U UX 4aCTU, U BCe ApYyroe AenaeTcs
nervye nepa! Kpome Toro, MHOXecTBo ToBapoB A06biBaeTCs Ha
BCAKOM MecTe W TMOTOMY JaXe He HYXHO WuX JasibHee
nepeMelleHne, Ho 6e3 KOpPOTKOro rnepemMeweHmss HU OAUH

npeaMeT He obxoamTcs.

KAPTUHA 3®UPHOMU NYCTOTbI

Mbl ewe ™Mano roBopwInv O TOM, KakKas KapTuUHa OKpYyXXaeT
yesioBeka B 3TOM Yyrosike Co/lHeYHOW CUCTeMbl, 3a opbuTown
3eMnin. Mbl gonyckaeM rnoka, YTo 4YenioBeK He yMUpaeT HU OT
NYyCTOTbl U OTCYTCTBUA KWUCI0OPOAa, HWU OT YOUNCTBEHHbIX
ynbTpaduonetoBbix nydyen ConHua. nm Mbl npegnosiaraeM, 4to
4yenoBekK, 3BOJTIOLUMOHNPYH, NPeEBPATUIICA B CYLLECTBO, KOTOPOMY
HUNOYEM BCE 3TW HOBble YC/I0BUSA cylwecTtBoBaHuUA. OH, Kak

pacteHne, HE HYXAaA€TCA B xnebe n roesanHe, OH MOKPbIT
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npo3padyHon o060n104YKOMN, AaloWen emy Heobxoammoe aaBneHune
N NpenoxXpaHsilouwen ero oT noTepu BoAbl U rasos. BHyTpu ee,
nydyamm ConiHua, obpasyrTcsa (Kak B pacTeHun) HeobxoamnMblin
eMy kKucnopoa n nuwa. OH mornowaeT UX, Kak XMBOTHOE, HO
HerogHble nNpoayKTbl (MO4Ya, YrAeKucnbln ras wu rnpoyee)
nepepabartbiBatoTcss nydamm ConHU@ OnNATb B KUCIOpoA WM
nuTaTesnbHble BewecTBa. [poAyKTbl €ro XXM3HEHHbIX BblaeNeHUN
HWCKOJIEYKO ero He OTpaBfsAoT, a, HanpoTue, nuTatoT! YyBCTBa
M pa3yM ero He TONIbKO He najarT, HO elle BO3BbIWakTCcda. YTo
XXe OH BWMAWUT, 4TO UYYyBCTBYeT B 3TOW TMpPeKpacHOM wu
6e3rpaHM4yHOnM nycTblHE, B 3TOW cBoboAEe, B 3TUX HEXHbIX
06baTMAX cpeabl 6e3 Taxectn? Bo-nepBbiX, OH HWUKOrga He
pacCTaeTcs C BEYHbIM, HUKOrAa He yracarowmm apknum CoTHUEM.
He 3aTteMHsieTca oHO obnakaMu, He TeMHeeT Hebo OT Tyd, HeT
HOYM, HET HM BOCXOAA, HM 3aKaTa, HU 3apu, HKU ocnabneHuns ero
CBeTa, HM ycuneHus. TonbKOo NMOBEPHYBLUUCb K HEMY CMUHOW, Mbl
ero He Bnaum. Toraa, B NepBbii MOMEHT, KPpOMELLHAa TbMa Hac
OKpy>aeT. Mbl COBCEM, COBCEM HMUYEro He pas/iM4yaeM, KpoMe
HeBoob6pa3nmMoro Mpaka. Ho NOHeMHOry 3payoK paclimpsieTcs,
rna3s npuBbIKaeT K TbMe. Mbl 3aMe4yaeM cBevyeHne cob6CTBEHHOIo
Hawero Tena; B TOHKMX MecTax po3oBoe, B 6osiee TOACTbIX —
TEMHO-KpacHoe. 3aTteM Mbl BWAUM KpYyrom cdepy C

becuncneHHbiMn 3Be3gamm. CHadana OTKPbIBAKOTCA TOJIbKO
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KpyrnHble 3Be34bl, MOTOM OHWU CTAHOBATCHA Ap4Ye M MNOABNANTCS
HOBble 3Be34bl; BOT ux 6onbwe n 60nblie, HaAKOHEL OHWU
cepebpsHOIo Nbl/1blo 3acTUNalT BCe Hebo. X Tak MHOro, Kak Mbl
HUKOrga He Bmaenu Ha 3emne. Tam BO34yX Mewan UX BUAETb,
pacnbliga U YHUYTOXaN WX CBET. 34eCb OHU KaXyTcs
COBEpPLEHHO HEeNnoABUXHbIMWU TOYKaMW, HE MUTaALWMMU N He
MepualowmmMmn, Kak Ha 3emnie. OHM 6onblew 4YacTbio
cepebpsHble. Ho, BrnsabiBasiCb, BUAUM 3Be34bl BCEBO3MOXHbIX
LBETOB M OTTEHKOB, 0AHAaKO 60/bLUMHCTBO cepebpsHbix. DoH
YepHbI, — 4YepHOe, KaK Caxa, rnosie C pacCesiHHbIMWU KPYyrom
3Be€3laMN BCAKUX ApKOCTen. bonee sgpkue KaxyTcad KpyrHeW.
NHble cnmBakTCca B CcepebpsHYyro Mbllb, B TyMaHHoe o061ako.
[onybusHbl Hebec Hurae He BuaHo. Bcroay opnHoobpasHasd
yepHoTa — Tpayp 6e3 BCAKMX OTTeHKOB. HeT rnyboKkon CUHEBHI,
6NM3KON K 4YepHOTe, HeT HU roslybusHbl, HU MJIeYHOro BuAa

FOPU30OHTA.

Ecnu noBepHyTbCA B OOpaTHYK CTOpPOHY, BCS BoOJiLlebHas
KapTUHa ucye3aeT. Mbl CHOBa HMUYero He BUAUM, MOTOMY 4TO
ornyweHbl ceetoM ConHua. Ho rfas npuMBbIKaeT K CBETY. XOTH
rnagetb Ha Co/siHUEe TYT MOXHO elle MeHee, YeM Ha 3emne, HOo
MO OKpY>XawwWwnM HaC HpKUM OCBELLUEHHbIM nNpeaMeTaM, Mbl

YyBCTBYEM OCNennUTesbHYo cuny ceetuna. Korga Mol rnagenu Ha
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3BE€3Abl, Mbl npeanonaranyM, 4YTo BMepeanm Hac He 6blo
NpeaAMEeToB, OTpaXawlwWmux B HawM rnasa cBeT ConHua U
MellallWux HaM BWAETb 3Be3abl. Yem 6onblue Takux
NOCTOPOHHUX NPEAMETOB, YEM SipYE OHU, TEM MEHEE Mbl YBUAUM
3Be34 U TeM criabee OHM HaM MOKaXyTCsl, TaK Kak 3payku 6yayT
Ccy>kunBaTbcs. Ho aa)xe 0lHO NPOHM3AaHHOE CBETOM U CBeTSLLEECs
Halle Tesi0 He AAaCT HaM BO3MOXHOCTU BUAETb MAaKCMMYM 3Be3A.
Ona 3TOro Haao 3aiTW 3a TeHb Kakoro-nMbo coBepLUEHHO

Henpo3payHoro npeameTa. Toraa Bcero 6onblle YBUAUM 3BE3/.

Mornaamm ewe KpyroMm, obpaTtumMca onsaTb K MpavyHOMY
3Be34HOMY (poHYy. HaM npeacTaBnseTcs, YTO Mbl B LLEHTPE OYEeHb
Masion 4YepHoM cdepbl, YKpaweHHou 3Be3gaaMu m CosHuEM.
OTcyTcTBMe BO3ayXa, HeObbIKHOBEHHAA OTYET/IMBOCTb 3Be3j U
OTCyTCTBME ronybor OKpackm U [pyrnx LBeTOB aTMocdepbl
aenaer wnnw3nio 61M30CTU BcexX npeameToB. Mbl B UEHTpe
OYeHb Manoro 4YyepHoro-ripeyepHoro wapuka. KaxeTtcs, CcTouT
TOJIbKO MPOTAHYTb PYKY, 4TOo6bl AoCTaTb SItOOYI0 3BE€34Yy UK Mo
KpanHen Mepe nposieTeTb O4eHb HEMHOIO, YTO6bI CTYKHYTbCS 06
3Ty MYCTYIO U OrpaHUYEHHYIO LLAPOBYH MJIOCKOCTb, B KOTOPYIO
Mbl 3akjto4eHbl. KaxeTcs, Huyero 6osee HeT, KpoMe 3TOM
KPOXOTHOW KPYr/ion THOpbMbl. Becb Mnp 6yaATO OrpaHuM4yeH ero.

HeT n camoro Mupa. ['4e OH? JTO KakKasda-TO CMelWHad 4depHas
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Kamepa. Bce cKpbIS1OCb U3 HaWmMX YyBCTB, BCe AMBa aCTPOHOMUMU
yNeTy4ynnncb M3 Halen namsaTu, BCe, YTO AAeT HayKa BEIMKOro
M rpaHano3Horo! Bce yHUUTOXWUNM OrpaHUYEHHble YyBCTBa. Ha
3eMmne 6b110 NogobHOe, HO HayKa MOHEMHOry 3acTtaBuia Hac
BUAETb YMCTBEHHbLIM B30POM ropasgo 6onbue. lNotom byaert 1o
XXe M 34eCb, HO noka 4yBcTBa Bce 3atMumnun. (Ho gaBmnocb
CTpeM/IEHNE BbLINTU U3 3TON YEpPHOW MaseHbKOMN THOPbMbI,
NPOHUKHYTb 3a €€ CTeHbl U NOCMOTPETb, UTO HAXOAUTCS 3@ HUMMN.
TyT HOBble cBOeOobpasHble nii3nm. Ho HMYero HeT 3a CTeHamMm
LLAapPOBOM THOPbMbI. 3aTO Te/1eCKOM NOJIY4YUT OFPOMHbBIN U TOYHbIW

MaTepuan ans nlydeHus Heb. OH Bceraa TyT NPUMEHUM).

YepHbIn Wapoobpa3HblM CBOA OYEHb HE3HAYUTENbHOIro 0bbema
C HenpoHMUAeMbIMWU CTEHKAMW, YCaXXEHHbIMW 3Be3gaMun WU
TYMaHHbIMU MATHaMW, — BOT MepBOe BrevyaTtseHne. YTo xe 3a
HUMW, 3@ STUMWN OTYET/IMBO BUAHBIMU CTEHAMU, €CNn pa3butb nx
M NPOHMKHYTb 3@ UX npenenbl? Heyxenn Mup orpaHUyYmMBaeTcs
5TUM LWIAPOM U TeM, YTO B HEM, @ B HEM KakK b6yaTo TONbKO
HaxoAMMCS Mbl WM HawKM coopyxeHusi! He Beputcs, 4TO BCH
BceneHHasa nepepj HawuMmM o4yaMu, 4Tto rnepen Hamu 6esgHa 6e3
KOoHUa, 6e3 Kpad, YTo BOT TO MATHbLIWKO €CTb MneyHbii NyTb C
MUANMapaamMmm nblnarvowmx CconHu. ToNbKO HayKa MOXeT

BOCCTAHOBUTb FPaHAMO3HbIN 06pa3 Mupa. be3 Hee Xe yenoBek
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MOJIOH CaMbIX CMEWHbLIX U CTPAHHbIX nnno3nn. OH BeCb BO

BJ1ACTW 3ab6ny>XXaeHUN.

[NlOuBEHHWK, HanpuMep, AacT HaM NOHATUE XOTd 6bl O HaleMm
OTHOCUTENIbHOM ABUXEHUN U NOJSIOXEHUN. be3 Hero Mbl HUKoOraa
Obl HE 3aMeTU/IN CaMbiX MPOCTbIX CBOUX ABUXEHWUN, N TO Mbl NX
3aMeTunm 6bl ymMOM, a He 4yyBcTBOM. C 4yBCTBOM COBJlaAaTb
NOJIOXXUTENbHO HEBO3MOXHO. Pa3Be MOXeM Mbl MOHATb YYBCTBOM
Hawe BpauleHMe Ha 3eMne, ee CTpeMuTenbHbiM 6er BOKpyr
ConHua, ee rnocrtynatesibHOe ABWXEHMe C HUM K CO3Be3auio
Jlnpbl! PazBe MoxeM He BuaeTb ronybon HebecHbin cBog! Passe
obHMMeM yyBCTBOM 6ecnpenenbHyto BenmunHy ConHua v 3se3g!
Pa3Be He roBOpUT HaM NNOXKHO rna3 06 oAMHaAKOBOM yAaneHUun nux

OT Hac, OT «UeHTpa» BCE/IeHHOW U T. A.

BoT n TyT, B 3dunpe, ewe 6onee xankme nnnos3nun. NovyseHHUK
HenoABWMXEH, W, TMOJIOXWUM, HAXoAUTCSA Ha 3HAYUTE/bHOM
PacCTOsAHUM OT Hac. Mbl ToXe HenoABWXHbI. Toraa m BCe HaM
KaXeTCcqd HenoABMXHbIM. YTO Mbl UCMbITbIBAEM, HUYErO HE NMes
noa Horamu, T. €. He uMmesa obblyHOM onopbl? OaHM 6yayT
nyratbCcsl, Apyrue yaumBnsTbCs, TPeTbM OT CTpaxa HeobblYHOW
KapTUHbl <«ynagyT» B 0OOMOpPOK, XOTS yrnacTb TYT HeKyda WU
HEBO3MOXHO. BepoaTHO, HM3 MoKa)eTcd TaM, rae Horu. foaTomy

NosSABMTCA CTpax naaeHus. Ho K HeMy Kpenkue HepBbl CKOpPO
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NPUBLIKHYT, U CTpax wuc4dye3sHeT. Ecnm Ha 3eMmne, B cpeae
TSXKEeCTU, CTaTb KBEpXy HOramMym wiu, nexa Ha AUBaHe,
OMNPOKUHYTb C HEro rosioBy K nosly, TO HaM NOKaXeTcs MoTOJI0K
Nos0M, NOS1 — MNOTOJIKOM, BEPX — HU30OM, HU3 — BepxoM. [1pu
OTKpbITOM Hebe, T. €. CHapyXwu, B none mnum B caay, Hebeca
Ka)xyTcs Toraa ronybom 6e3gHon, B KOTOPYIO SIEFKO CBaSIUTbCS,
a rno4ysa — MNoOTosIKOM. TeM 6onee nomkHa 6biTb pasnTesibHOU U
CTpalLUHOW 3Ta unno3ng B apupe, B cpeae 6e3 TaXeCcTu, Tak Kak
TYT KPOBb He MNpuiuBaeT CU/ibHee K rosose, npu obpaTHOM
nonoxeHnn. Ho kKak Ha 3emne, Mbl CKOpPO MpUBbIKAEM K
obpaTHOMY MONOXEHUIO, WU WO3UA UCYe3aeT, He 3aHuMasd

6onee Hac, Tak CKOPO A0/IKHO Cy4YuUTbCs U B adupe.

Kak nogencTByeT Ha Tesio U YyBCTBa OTCyTCTBUE TaxecTn'! Kposb
byaner cunbHee npunamBaTtb K ronose. MHorux 6onesHen,
3aBUCALLNX Ha 3emne, OT U3NTULLHEro CTOSIHUS, B 3TON cpeae Mbl
6bl n3bexanun. Ho eaBa N HEBECOMOCTb 3aCTaBUT HAC UCNbITATb
YTo-HMOYAb o0cobeHHoOe. Korga Mbl JI€XWMM FOpPU30OHTasIbHO Ha
KpoBaTW WM MOrpyXeHbl B BOAY BO BpeMsS KynaHus, Mbl
MCNbITbIBAEM MOYTU TO Xe AaB/eHue KpoBU, Kak 3aecb. Ho aTo
POBHO HMYEero Ham He aaeTt. BeposaTHO, 1 TyT, B 9dpUpPHOIN cpeae,
HWYEro He OWYyTUM, KpoMe [MpUSATHOroO TMOKOA NyXoBOMu,

NpOX/SIaAHON N HEXHENLLIEN NOoCTeNn. Ho BCe Xe KaK NMOoCTOSSHHOoE
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nexaHue B nocrtenn ans 340poBbiX MOXET ObITb BpeAHbIM, TaK U
npebbiBaHne unx B cpene 6e3 Taxectn. HO K 3TOMY nerko
npucnocobutbca. MOXHO Ha BCAKMM Cnyyam  yCTPOUTb

MCKYCCTBEHHYHIO TAXECTb.

Cratonuntel W  TONWUTbI, 3aBeaylowme paBHOBECMEM U
BEPTUKANIbHbIM MONOXeEHMEM Tena, byayT 6e3aencTtsoBaTb, Yero
He MOXeT 6biTb B Cpefe TSAXeCTU, AaXe Koraa Teso norpy>KeHo
B BoAy. He BbI30BEeT /M NO3TOMY Takoe 06CToATENbLCTBO
roNI0BOKpyXeHne? He paymato. XOTd TrOJIOBOKPYXEHUE ¢
conpoBoXxpaetca 6e3gencremeM  CTatoIMTOB, HO He OT
HeBecoMoCTn KamMHen (TonmtoB), a oOT b6e3gencreus
COOTBETCTBYIOLLMX HEPBOB, BCNeACTBME HEHOpPMasbHOCTEU B
AaBNEHUN KPOBWU UN APYrnX NpUYnH. Ecnn 66l Mbl NOrpy3nnnch
B TEMNAYH Mpo3payvyHylo BoAy, NJOTHOCTM HAllero Tesia, Hagenu
6bl O4KKM, NO3BONAOLWME BUAETb XOPOLLO B Boae, ecnn 6bbl MOrnu
TaM Ablwatb (xoTa 6bl 4yepe3 Tpybouky), ecnm O6bl He
YyBCTBOBaIM rPOMagHOro COMNPOTUBIIEHUS XWUAKOCTU MpwU
nonbITKax ABUXEHUS, TO ucnbitaam 6bl B 3TOM baccenHe HeyTo

noaobHoe TOMY, YTO UCMbITbIBAEM 34ECb, B CpEAE 6e3 Beca.

Korga mbl npbiraem ¢ 3abopa, nagaeM c gepesa, nepenpbirmBaem
yepe3 BepeBOYKY, TO B TeyeHne HebOoNbLOon 4acTu CeKYHAbI,

NnoKa He Kacaemcs 3emMnu, HaxoauMcs, MpubnusnuTenbHo, B
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cpege 6e3 TAXeCTM, TakK KaK Hawa ogexaa, npegMeTbl B
KapMaHax nepectalT AaBUTb Ha HAC, NMOKa Mbl HE KacaeMmcs
NOYBbl UM APYIrUX CBA3aHHbIX C HEW Belwen. B caMom gene, Mbl
N BCe HaxoAsLwmecs nNpn Hac npeamMeTbl NagarT O4HOBPEMEHHO
C HaMMN, C OAMHAKOBOK CKOPOCTbIO, @ MOTOMY He nMpubanxarTcs
N He ypansalTcad OT Hac, Kak 6bl TepsAlT B OTHOLIEHMWM HAC
CNOCO6HOCTb NageHns, a NOTOMY OTHOCUTESIbHO HAaCc HEBECOMbI,
KaK U Mbl OTHOCUTENbHO UX. pU CMIBHOM MpPbIKKE, Ha BbICOTY
B 125 caHTMMeTpoOB, Mbl NeTUM BBEPX U BHU3 B TeYEHUE BCEro
OAHOU cCceKyHAbl. [lOHATHO, 4YTO B TeyeHue TaKoro Masoro
BpeEMEHU Mbl enBa JiM CrnocobHbl CcMakoBaTb WM 0baymaTthb
YyBCTBO CBO€W OTHOCUTESIbHOW HeBecoMoCTU. B onbiTax Ha
LeHTpob6eXHbIX Aoporax BbiCOTO B 10 caXxeHen nerko AoBeCTH
OTCYTCTBME TAXECTU A0 MPOAOSDKUTENbHOCTU B 4 CeKyHAbl, Ha

bawHe dndensa no 12,6 cekyHAbl.

Ecnu Mbl, npn cBoern HenoaABMXXHOCTM B 3dupe, obpalleHsbl
HoramMm K Co/lHUY, TO OHO KaXeTcs BHM3Y. SBNndeTcs cTpax
ynactb Ha ConHue. Ho Mbl HanpacHo 6yaeM 3TOro onacaTbCs;
rpomMagHas ckopocTtb, B 30 pa3 6osblle CKOPOCTM NyLEe4YHOro
a4pa, pa3BMBaeT LEHTPOBEXHY cuny, KoTopas He AacT HaMm
HUKoraa ynacTtb Ha CosiHUEe, KaK He rnajatoT Ha Hero OoT TOoro xe

3eMnsa ¢ JIyHOW n nnaHeTbl. DTOW CKOPOCTU Mbl COBEPLUEHHO HE
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3aMeyaeM M He 4yyBCTBYeM. [1OYBEHHMK MUUTCA C TAKOM Xe
6bICTpOTOM U He nagaeT Ha ConHue NoToMy Xe. Ero aBmxeHus
Mbl TakXe He BuanmMm. ObepHeMcs M3BECTHbIMKW HaM criocobamm
ronoson Kk ConHUy U OCTaHOBMMCS. Tenepb Mbl yxe 6oumcs
ynetetb oT CosiHUA M ynacTb Ha AHO MpayHOW YepHoOU cdepsbl. U
3TO onaceHue HanpacHo. OT HanpaB/ieHMs Hawero Tesa 3aBUCAT
OLLUYLLEHNS BepXa WM HWU3a, KOTOPbIX TYyT, KOHEYHO, HeT. Ecnu
CTaTb B MOJIOXeEHMe, nepneHamkynsapHoe K nydam ConHua, TO
OHO MNOKaXeTca Ha OA4HOM BbliCOTE C HaMu. llonyynTca Kak Obl
KapTMHa BOCXO04a WAM 3aKaTa, TOIbKO C HEHOPMAsbHO SAPKUM
ConHueMm. lMoa Horamm u Hapg ronoson b6ypeTr yepHas cdepa.
Cepaue, MoxeT 6bITb, 6yaeT 3amMmpaTb, U HaM NpeacTaBuUTCH,

YTO Mbl CTPEMUTEJIbHO JIETUM Ha €€ AHO.

[Moka Mbl HENOABMXXHbI, MOKa He BpallaeMcsi, Mbl HE BUAUM W
BpalleHne ceoda, He BUAMM, ero nojcoB, akBaTtopa n T. A4. Ho
BOT Mbl npuBenn cebs BO BpawaTesibHOEe ABUXEHWUE BOKPYr
NpOAOSIbHON OCU. HuUKakme cunbl Ha 3emne, HW HebecHble He
MOryT Hac 3acCTaBUTb MNOBEPUTb, UYTO Mbl BpallaeMcsl CaMMu.
HanpotnB, ™Mbl 6yaem TBepao Yyb6exaeHbl B COBCTBEHHOM
abCconoTHOM HEenoABMXHOCTU U B ABUXeHUU HebecHOro ceoaa
BOKpPYF NpoAo/sibHOW NUHUKM Hawero tena. Ceoa Kak 6bl 0Xun,

npeBpaTUICa B Kapycenb un bbICTpo BpallaeTcd. Haa ronosow
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byaeT oaHa ctopoHa BoobpakaemMoun ocu, noa Horamm — apyras,
Ha YpOBHE rfna3 — 3KBATOp, CBEPXY W CHU3Y — TMOJKCblI C
HenoABWXHbLIMU 3Be3aMnN. B HECKObKO CeKyHA vyepHasa cdepa
co Bcemun 3Be3gamm, ConHUEM U MOYBEHHWUKOM AenarT BOKpPYr
Hac nNoJiIHbIn 060poT. Yem O6bICTpee Hawe ABUXeHune, TeM
6biCcTpee BpawaetTca U HebecHbI cBoA. BbICTpoe BpalleHue
MOXEeT Bbl3BaTb MOJIOBOKPYXEHME U TOLIHOTY, HO Mbl BCe Xe
6byneM npunucbiBaTb 60N€e3Hb He CBOEMY Bep4yYeHuto, a
BpaweHnto HebecHoro ceoga. BoT, MO/, Kak KpyXuWTcs, gaxe
TOLWHO cTano! Mbl Tak e U Ha 3eM/ie He 3aMevyaeM ee BpalleHus

U npumnnucbiBaeM €ro ABnN>xXeHutko FOJ'IY6OFO cBoAa.

Huuyero He cTouUT 34€eCb OCTAHOBUTb 3TO BpalleHune, YCKOPUTb
ero, 3amennTb, cAenaTtb TakKUM MeASIeHHbIM, KaK ABUXEeHue
3emnun. [Ons 3TOro Haao TOJIbKO COOTBETCTBEHHbLIM 06pa3om
M3MeHATb COO6CTBEHHOE CBOe BpauweHue. He TpyaoHO Takxe
M3MEHUTb MOJZIOXXEHMEe MOoNCOB, MM OCKM BpalleHuns. MOoXXHO
ConHue caenaTtb NOJSIPHOW HENOABWMXHOM 3BE3[40M, @ MOXHO
nepeMecTuUTb ero Ha 3KBATOP WU 3aCTaBUTb OMNUCLIBATb ObICTPble
Kpyrm Ha OAHOW BbICOTE C HaMM WM 3acTaBUTb ObICTPO
BOCXOAUTb Haj ro/10BOW, CTPEMUTENIbHO OMNYCKATbCA K HOMaM U

T. . 3TO 0COBEHHO NopasnTeNbHOE SABNEHUE.
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PEAJIbHOCTb CYLWWECTBOBAHUSA B DOUPE

Echi Mbl HMKAKMM CrocoboM He MOXEM 3aMeTUTb CBOEero
BpalleHus, T. e. y6eantbCs B ero CywecrtsoBaHUM YyBCTBOM, a
He YyMOM, TO TeM 60/5ilee HEBO3MOXHO OWYyTUTb CBOEro
NOCTYynaTe/IbHOro ABMXEHUS B 3dupe, Kak bbl ObICTPO OHO HMU
6bin0. U cenyac, cnas B Kpecne Ha 3eMne, pa3Be s YyBCTBYHO
CEKYHAOHYIO CKOpPOCTb 3eM/IM M CBOEro Tesla B HEeCKOJIbKO
AEeCATKOB KmnomeTpoB! Mbl owyllaeM ABUXeEHME TOIbKO TOraa,
KOorga OHO COMpOBOXAAeTCs ToN4YKaMu, T. €. UBMEHEHUEM ero

CKOpPOCTWN, HanpaB/1€HNUA UJIN TOIro U Apyroro BMecre.

YeM poBHee 06bIKHOBEHHOE Halle nepeMelleHne Ha 3emne, TeMm
OHO MeHee 3aMeTHO. Ho Ja)e M Ha napoxole OHO HEe MOXET
CUMNTATbCA COBEPLUEHHO MpaBW/bHbIM, TOMYKU U TYT Mbl
HernpepbIBHbIE MNO/TYYaEM, YXXE HE NMPUHMMAas BO BHUMAHUE KauKy
OT BOJIHEHUA MopsA. KTo HMKOrga He e3amn no BoAE, TOMY C
nepBoro pasa 6epera Ka)XyTcs ABMXYLIMMUCA. TONbKO pasyM
ybexaaeT Hac MOHEMHOry B HalleM COB6CTBEHHOM [ABUXEHUMU.
JInwb ABurascb 6113 NoYBEHHMKA, Mbl MOHEMHOrY yb6exaaemcs

B CBOEM MNepeMeLleHNN U TO 6onblle pa3yMOM, YEM YyBCTBaAMMW.

oT KPpyroeoro ABum>XeHma XOTb TOWHWT, XOTb PYKU U HOIU

paCKunabliBaeT Ll€HTpO6€)KHa$| Cnia, XOTb CBOJA CO 3BE€3a4aMUN WU
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ConHueM BpallaeTcd, OT MOCTynaTeNnbHOro Xe ABUXEHUS B
apmpe, ecnm HeT MOCTOPOHHUX NpPeaAMETOB WU MOYBEHHMUKA
(KpoMe oTaaneHHbiX HebeCHbIX Tesn), He ocCcTaeTcs pasBHO
HUKAKMX NMPU3HAKOB, €C/IN HEe BXOAUTb NOKa B pa3Hble TOHKOCTM.
[Jonro, Aonro 3@upHOMY MnoceneHuy npeacraBnseTcsa CBOS
HecokpyLlnMas HemnoABUXHOCTb, WU, HamnMpoOTUB, Ype3Bbl4anHas
NOABUXHOCTb Bcex obcTynarowmx ero Tten. Ecnm mx HeT, TO
HWYTO HE roBOPUT €MY O €ro JIMYHOM ABUMXEHUU. XOTS Obl OH
MYaNniCd CO CKOPOCTbO nNyuwe4dyHoro sapa, xota (bbl nponeTen
MHOrme ThbiCA4YN BepCT — HebeCHbIN cBoA BCe TOT Xe. OH Takxe
Henokosiebumo npekpaceH. HM oaHa 3Be3da He CMeCTUTCS, HMU

O[lHa 3BE€34a HE CTaHET Ap4e UIn cnabee.

BcTpeyvatolmecs BeLn KaxyTcs 6bICTPO MUYALLIMMUCS HABCTPEeYy
B OAHOM HamnpaBNeHWU, €eClM OHU  HENOABUXHbI, W
NBUraloWMMNCA B pasHbiX HanpaB/ieHUSX, €C/IM OHU WMelT

AencTeuTenbHoe cobCcTBeHHOE N pa3Hoe ABUXEHUE.

CJNTOXXHbIE ABMXEHUA. OWWYLUEHNA U WTJTHOSUN

Mbl paccMmaTpuBanm Ao CUX NOp naeasbHble poabl ABUXEHUI: TO
npaBuiibHOE Kpyrosoe, BOKpyr cBoboaHOM ocu Tena, TO
NPSAMOIMHENHOE, NapanfiesibHOe, KOoraa BCe TOYKWM CUCTEMbI

ONMUCbLIBAIOT MNpsAMble NYTU M C OAMHAKOBOW CKOpOCTbl. Ha
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NpakTUKe TPYAHO MNOJSIyUYUTb Kakoe-inbo uU3 3TUX ABUXEHUA B
OTAENbHOCTN. Bce ABMXXEHUA CAMBAKTCA U NPOUCXOAST
oaHoBpeMeHHOo. Kak Mbl HM 6yaeM f1oBKO coobliaTb ABUXEHUE
Teny, HernpeMeHHO U HeBOJIbHO COObWKMM eMy U BpalleHue, U
noctynaTtesibHOe  ABWMXXeHWe, Wn KonebaTtenbHoOe  BOKpPYr
ceoboaHoM ocu, T. €. HenpaBWIbHOCTb BpallaTeSbHYIO.
CybbekTMBHOE oulyleHne CII0XHO ABWUralolWeroca 4enoseka
byaer TakuMm, ecnu HET HMYEero, KpoMe ceoaa: CBOA BpallaeTcs
BOKPYF OCU, KOTOpasi caMa OMUCbIBAET CNOXHYK KPUBYHK. ITa
KpunBass 6yaner Bce 6onee wu 6onee npubauxarbCsa K
onpeneneHHoON ToUKe, K NOJIKCY, NoKa ABUXEHWE He nepengeTt
B MpaBuwlbHOE BpawaTtenbHoe BOKpyr cBobogHOM oOcCu.
[focTynaTtenbHOe AOBUXEHUEe COBCEM He 3aMeTuM. Ecnm okono
HaC eCTb OTHOCUTESIbHO HEMNOABMXXHbIE TeNna, Kak NoYBeHHUK, TO
oyanetr pgasatb O cebe 3HATb W MOCTynaTesibHOE [ABUXEHUe
Hawero Tena. Mbl yBMAMM He TOJNIbKO OMUCAHHOE ABUXEeHue
CBOJA, HO U MOYBEHHUK ByAEeT KPYXUTbCS BOKPYr HAc, BOKPYr
obwen ¢ HebeCHbIM CBOAOM OCU; OH W BCe Apyrue npeameThbl
oyayT NMOHEMHOry, Mo CrnupasabHOW JIMHUM NPpUBANXATbCA K HaM
W yoansaTbcs oT Hac. lNMocne npubnmxeHnsa Ha4YnMHaAeTCsa Bceraa
yAaneHue, KoTopoe pacteTr 6e3 koHua. Ecnm okpyxatouime,
CpaBHUTENbHO 6NM3KME BeEWMn caMu UMEKT ABUXKEeHMe, TO BCe

OHW MOKaXyTCA HaM ABUTMAalOLWLIMMUCA MO Crnnpainm m MMEKLLINMU,
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KpoMe TOro, cobCcTtBeHHOE HenpaBu/ibHOE WM NpaBUNIbHOE
BpaweHune. Ocu cnmpanenm MMeT BCEBO3MOXHble HanpaBfeHus,
B 3aBMCUMMOCTU OT MUCTUHHbIX CKOpOCTeM Habnwgatens wu
oKpyXxawowmnx npeametos. Kpusasa, T. e. cnupanb, uHoraa
OblBaeT pacnosioxeHa Ha uuanHape, a Boobuwle — Ha
NOBEPXHOCTU, MMOJIYyYEHHOM OT BpaweHus npsMon, T. €. Ha

NOBEPXHOCTU rmnepbonbl.

TEMIMNEPATYPA TEJ1. TEMINEPATYPA INNPN OTCYTCTBUUN
COJIHUA.XPAHEHME ITA30B. HATPEBAHUE COJIHLEM.
NMOBbLILLEHHOE HATPEBAHUE B KOPOBKE.
NMPUMEHEHUE CTEKJIA

Bokpyr Hac B adpmpe — nycToTa, T. €. OTCYTCTBME ra3oB 1 Napos.
J(dupHasa cpena He ecTb eule rnoJsIHoe OTCYTCTBMEe MaTepun, HO
3(MpHOE BELLEeCTBO TaK pa3pexeHo, UYTo ero Kak 6bl n HeT. Bce
X€ OHO MOTOKOM 3Be3AHbIX 4acTuy M CBOUM PUTMUYECKUM
BOJIHOOOpa3HbIM ABUXEHUEM HECET pPeKn 3Hepruu, mcxoasime
n3 HebecHbIXx Ten, rnasHbiM obpa3zom — ot ConHua. B cBoto
oyepeab, W BCe Tena, KOTOPpble HaC OKpPYXakwT, M Halu
COb6CTBEHHbIE, XUBble U MbICASLWNE, TEPSAIOT Yepe3 TOT Xe adup
CBOIO 3aMacHYo dHEpPruio, CBOK TensoTy. Menb4yanlime yactuubl
aTOMOB TeNn CBOMM KoJsiebaTesnibHbIM ABUXEHUEM B0O36yXaarT

BOJIHOO6pa3Hoe ABUMXXEHME B ahmnpe, KOTOpPOE U YHOCUT B (bopmMme
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HEBUAUMBIX WIW BWAWMMBIX JIYYEN DSHEpruiw BCex Ten —
XONOAHbIX W HarpeTbiX — B OKpyXatwuwee becnpeaenbHoe

NPOCTPAHCTBO.

Kaxxpoe Teno oHOBPEMEHHO MOJTYUYaAET SHEPIUIO U TepPSEeT ee. B
pe3ynbTaTe  YyCTaHaB/MBaeTCa B Tene  onpeAeneHHas
TeMnepaTypa, He BMOJIHE PaBHOMEPHAs BO BCEX €ro 4acTsax U
3aBUCALLAA OT MHOXECTBa YCUIUN, HaXOASLWMXCSA B CAMOM Tene
M OKOJIO HEro: ero TenJonpoBOAHOCTU, OKPACKN UIN COCTOSAHUS

NMOBEPXHOCTU OT OKpPpYXarkowmx 1es1 U X COCTOAHNA U T. .

[locMOTpUM CcHa4ana, 4Tto byaetr C TenoMm, ecnan YCTpaHuTb
AEeNCTBNE CONTHEYHbIX ydyein. B coBeplleHCTBE 3TOro UCMOHUTDb
Henb3sl B Hawen cpepe, rae sapko 6nectut CosiHUE, HO
NpnbInN3NTENbHO MOXHO. [Ns 3TOro AaHHOE WUCMNbITYyeEMOE Teso
Hado 3aTeHUTb. Ecnun nepea HUM, 6nmxe K ConHUy, NOCTaBUTb
HECKOJ/IbKO XOpOLO BblCepebpeHHbIX MOMPOBAHHbLIX 3KPaHOB,
TO COJTHEYHbIW CBET, Nagas Ha nepsbli 3KpaH, MOYTU MOSIHOCTbIO
byaer oTpa)aTbCsl; HO BCE XXe€ OH HEMHOro Harpeet ero. Jlyuu
3TN, cnabble OT MepBOro 3KpaHa, NagarT Ha BTOPOM 3KpaH M
TaKXe OTpa)katoTcsl, COBCEM NMOYTM HE HarpeBasi BTOPOM 3KpaH U
T. 4. llocne Tpex, 4eTblpex oTpaxeHun gencrteme ConHua Ha
UCnblTyemMoe Teno byaetr NoYTM YHUUTOXEHO. DKPaHbl AOJIKHbI

ObITb APYr OT ApYyra Ha pacCTossHMM B HECKOJIbKO pa3 bonblieM,
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YyeM AaHHOe Tesl0; TaK Xe U OHO AO0/IKHO ObiTb pacrnosioXXeHOo
noganblue OT 3KpaHa, WHade WCNyCKaeMble TesloM Jfyuwm,
oTpa)ascb OT bnecrtsauwero 6amxxanwero aKkpaHa, éyayT B o4eHb
60/1bLLIOM KONNYECTBE BO3BPALLATLCS K HEMY U 3a4epPXXUBATb €ro
oxslaxaeHune. Yto ke 6yner npu 3TOM 3aTeHeHUU Tena? He
nony4dyass HUOTKyAda fy4dYen, KpoMe 3Be3[, JIy4encnyckaHueMm
KOTOpPbIX MOXHO npeHebpeyb, KakKk CWUI0OW He3aMeTHoOu, —
ncnbltyemoe Teno 6yaer TOMbKO TepsATb CBOK 3HEpruio,
npuBoAasi, ABMXEHUEM aTOMOB M UX YacTul, 3PUp B pUTMUYHOE
asmxeHue. Teno 6yaer oxnaxpaTbCd, U TemnepaTtypa ero,
HaBepHO, 6yaeT 6n1n3ka Kk abcontoTHOMY Hynto, ecnn — 273° L
Huxe Hyns. CobcTBeHHO, TPYAHO nNpeacTtaBuTb cebe, uto byaer
C Te/IOM Npu 3TUX YCA0BUSAX, TaK KakK TemnepaTtypa Ha 3eMmne
HUKOraa He 6blla Huxe —271° L. 2Ta TemMnepatypa 6bina
nosydyeHa npu MCNapeHnn XUAKoro resins B nycroTe; npu Heu
XUAKNA Boaopos obpawaercsa B neaswky. Yto éyaer ¢ tenom
MPU OMMUCaAHHbIX YCMOBUAX, COCTaBNsSeT rnybovanwyro TauHy.
[Jaxe npeactaButb cebe Kakoe-nmbo pelleHne TpyaHO: He
MCYE3HET NI XOTb OTYACTU TeNl0, HE COKpPATUTCS 1M BO MHOIO
pa3, He WU3MEHUTCA NN pa3uTesibHO B CBOUX CBOMCTBax? He
nosay4dyaTtcs 1M Takue CBOMCTBA, KakKuUX Mbl Aaxke BoobpasuTb
cebe cenyac He MoXxeM? BoT Korga $BUTCS BO3MOXHOCTb

NccnenoBaTb KauecTBa TeNn Npu HU3KOM TeMnepaType 1 caenatb
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Bennyanwme oTKpbiTUA! W3BECTHO noka, 4YTO MpPpU  HUBKUX
TeMnepaTypax KoadpdULMNEHT paclUMPEHUS YMEHBLUUT TakXe U
TEN/IOEMKOCTb, @ TEnJIONpPOBOAHOCTb W 3M1EKTPONPOBOAHOCTb
yBenu4yaTcs. BA3KocTb 4yacto yBenuyuBaeTcsd. XMMUYECKOE

CpoACTBO ocnabnsercs.

Bce e 6yayT CBETUTb Ha TeNo 3Be34bl, Aa U 6BAMKanLnm aKpaH
byaeT XO0Tb HEMHOIMO AaBaTb Ternsa. MaeanbHOro cny4das onsTb
He 6yaeT, M OT Tena AO/MKHO OCTaTbCs XOTb Kakoe-Hubyab
nogobue ero. NoTtoM M 4vactumubl 3dupa, Aaxe 6e3 BAUAHUS
ConHua, WMewT OrpoMHYK  MOCTynaTeSibHYH  CKOPOCTb
ABmxeHus. OCTaHOBUTCS, BEPOSATHO, TOJIbKO ABUXEHUE LLEHTPOB
MOJSIEKYNl1 unm atomMoB B Tene. Ho aBuxeHune 6onee Menkmx
yacTen, u3 KOTOpPbIX OHWM COCTOSAAT, OCTaHeTcs, O6naroaaps

AencrTeunto aupa.

ObpatnMca e K HaweMy NpakTUYecKOMY cCriy4yato 3aTeHeHus
Tena. Kaxetcs, A0OBO/ILHO M OAHOro0 BbicepebpeHHOro ¢ obenx
CTOPOH 3KpaHa, 4Tobbl NOHNU3UTbL TeEMNepaTypy Tena 6onee, uem
3TO MOXHO Ha 3emne, B nabopatopuax. NMOHATHO, 4TO rasbl
obpaTtaTca B XKMUAKOCTM W OTBEpAElT, JAaxe nuwaTtcs
CrocobHOCTM paBaTb Kakune-nnbo caMble He3HauunTeslbHble
ncnapeHuns. TakmMm obpas3oM, B 3upe Nnerko XpaHwuTb CaMble

NEeTyuyme BeLLecTBa U rasbl, noaBeprast MxX HU3KOM TeEMNepaType,
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3aTEHEHHbIX 3KpaHaMn NPOCTPaHCTB. TeM bonee, YTo TBEPAbIE U
XUOKne Tena nerko TepsitoT crnocobHoCTb ucnapenus. Xuakue,
pa3yMeeTcsi, 3aMep3atoT, TBeEpAble AenatTcs euwe TBepxe. Ho
MOryT ObITb M uUCkIoYeHuss. CBOMCTBA Te/l He WU3y4eHbl
AOCTaTOYHO NMpU HU3KKX TeMnepaTypaxX. OAHO KaXeTCs BEPHbIM:
YHUUTOXEHME NIeTy4YyecTn BCcex Ten n obpalleHne co BCex CTOPOH
HECKO/IbKMMW psiAaMu 3KPaAHOB, XOPOLLO OTpaXkakwwmx yuyu,
6yneTr u4pe3BblYaliHO MeAJIEHHO OxJaXaaTbCs, JAaxe npu
otcytctBun ConHua. B umaeanbHOM cnydae OHO HUKOrga He
oX/1laauTcs, Kak 6bl HM 6bi10 ropsiyo. NpuUMeHeHne 3To UMeeT

npun nyTewecTtenm Mexay 3sesgamun, saajim OT COJIHL.

fAcHo, uto npu ConHue, N3MEHNAS PacrnoslIoXEHMNE 3KPaHOB, YNCNO
NX, CBOMCTBO UX MOBEPXHOCTEN, BENNUMNHY UX, MOXHO MOSTYUYUTb
nobyto TemnepaTypy Tena, HauyuMHas OoT abCoNTHOrO Hyns A0
HEM3BECTHOr0 MakcuMyMma. Kak e BenMk 3TOT MaKCUMyM?
3aiMeMcsa ero onpeaeneHmeM. SKpaHbl MOKa Mbl YCTpPaHSEM.
Teno ocBewaetca npsmo CosHUEM; OHO MOJIydaeT OT 3TOro
SHEPrmi M 0AHOBPEMEHHO TepseT ee. MNpUTOK 3HEeprnm noyTH
MOCTOSAHEH, HO MNOTEps €ero OT JiydYeucnyckaHuss 6bICTpoO
BO3pacTaeT C TemnepaTypon Tena. [o3ToMy, Npu HEKOTOPOM
CTEMEHW HArpeBaHWs ero, YCTaHaB/MBAETCA paBHOBECUE,

MMEHHO Toraa, Koraa rnpuxon CpaBHSAETCS C pacxonoM. Mbl ULLLEM
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MakKCMMyM HarpesaHus. [103TOMY Mbl AO/IXKHbI NOCTaBUTb TENO B
Takue ycnoBusi, 4Tobbl OHO KakK MOXHO 6o0sblie noraowasno
CO/THEYHOM 3HEepPrMm M KaK MOXHO MeHblle Tepsnio CBOeun
cobCcTBEHHOM M 3amMCcTBOBaHHOW. Boobpasnm Teno B Buae
TOHKOIFO KpPYXKa, PacrnosioXXeHHOro neprneHaAunKynsapHo K
CO/THEYHbIM Jflyd4aM. YT06blI NOrnoweHne nyyYncrtom 3SHeprum
ConHua 6bino HambonbwmuMm, Hago, 4TOb6bl Ob6pauweHHas K
ConHuy MOBEPXHOCTb KpyXKa 6blsla NOKpbiTa caxeun, sBoobue
BelecTBOM C Haumbosnblwen nornowartesibHOM CrnoCOBHOCTbIO.
Kpy>XOK HarpeBaeTcd, HO Apyras ero NoBepxXHOCTb — TeHeBad
— MCNYCKaeT JIy4yn B NPOCTPAHCTBO, HUYEro He Nosly4as B3aMeH,
ecnun He cumtaTb cnaboro nydyeucnyckaHus 3sesn. Hago ytobbl

3Ta noteps 6blyla HAUMEHbLUEWN.

Ons 3Toro Mbl BbicepebpunM, TEHEBYIO TMONOBUHY KPYXKKa,
Boob6Lle  NOKpoeM BELLECTBOM, Mano  CNocCobHbIM K
nyyencnyckaHmio. MoXHO eLle 3aMeTUTb 3TO JIy4encnyckaHme u
MNOYTN YHUUYTOXWUTb €ro HECKOSIbKUMUN 3aAHUMUN, TAaKUMU XKE, HO C
06enx CTOpoH 6/1eCTAWNMN KPY>KKaMKU, KOTOpble AOJ/IXHbI ObITb
611M3KO M NapannenbHO pacrnosioXeHbl Apyr K Apyry. BennumnHa
MX He A0/IKHA O6biTb MeHble Harpesaemoro Co/HUEM KpyXKKa.
Torga dopmynbl nydeucnyckaHmsa CredaHa, nNpu pacCTOSAHUU

Kpy>XKa oT ConHua, paBHOM pPacCTOAHUIO 3eM/in OT TOro Xe
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cBeTuna, AaayTt 4ducno, 6nunskoe K 150° L. B akBaTopmnanbHOM
yactn 3emnun ConHue HarpesaeT noysy Ao 85° LU, npuyem
aTMocdepa nornowaetr no4dYtu nonoBuHy. Ecnn 6bl He 6b110
3TOro nornouweHus, To nony4dunm 6el, no CredaHy, okono 150°.
CnepoBaTeslbHO, MOXHO BepuUTb NpuBeAeHHOMY 4yucny. Ecnum
BO3bMEM HE NJACTUHKY, @ KPUBYID MOBEPXHOCTb, TO MOTEPS
Tenna éyaet 6onblie, a TeMnepaTtypa MeHble. Ho 31O ewe He
MakCMMyM. MOXHO elle YBeNnunTb 3Ty TeMmnepaTypy, ecnu
3aMe/INTb NyyencrnyckaHme U rnoTepro Ternsa YepHOM CTOPOHbI
ancka, obpauweHHonm K ConHuy. Caenatb 3TO MOXHO Tak.
Bo3bMeM Kpyrnyk, XOpoLwo BblCeEpebpeHHY UWMINHAPUYECKYIO
nosepxHoctb (T. e. Tpyby), OAHY HENPUKPLITYID CTOPOHY
KoTopou o6patuMm k ConHuy, a Apyryw akkypaTtHo, 6es3
NpOMeXyTKa, 3aKpOeM HalnM KpyXKom. OAHUM C/OBOM, Mbl
6bepeM UMAMHOPUYECKYID, BbliCepebpeHHYI KpbITylD C OLHOM
TO/IbKO CTOPOHblI KOpObKY. [JHO ee BblMEepHEHO CaXen, Ha Hero
nagarT HopMmanbHO nyun ConHua. [Mpuxod >SHeprum He
YMEeHbLUEH, pacxoa Xe 3aMensieH TeM 6onee, 4yeM AJIMHHeE
Kopobka WM oCb 3TOro uumnuHapa. Bce ke kopobka AosKHa
OblITb He CTpOro UuWINHAPUYECKONW, a C YrNoM Mexay
obpasyrowmmn B 0,5°, T. €. NOYTU HE3AMETHLIM. [1eMCTBUTENLHO,
TENNOBbIE IYYM YEPHOMN MOBEPXHOCTU AHA KOpPObKM He b6yayT

pacxoauTbCsl BO BCe CTOPOHbl becnpendaTcTBeHHO, a byayTt
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BbIXOAUTb TOJIbKO Y3KUM KOHWYECKUM TMYy4YKOoM, TeM bonee
TOHKUM, YeM Kopobka AnmnHHee. MOXHO elle nepeaHnin KoHel,
UMMHAPA 3aKpbiTb CTEK/IOM, KOTOpoe 6bl Kak MOXHO nydlle
nponyckasao CBeTOBble W  ynbTpadUONEToBble NyuYn WU

3a4EPXMNBAJZI0O TEMHbIE.

Toraa CBeTOBble Nyyu, NpeBpallasicb BHYTPU Kopobku (npwu
NageHNn Ha YepHoe AHO) B TeMHble TennoBble, He 6yayT UMETb
obpaTHOro Bbixoga — Tensao 6yaeT noMMaHo, Kak pbiba B Bepuly,
M notomMy 6yaeT HakanamMBaTbCA B KOpobke, a TemnepaTypa
BHYTpM ee noBbicuTCcsa. OgHaKo npo3padyHad cepeavHa, B Buae
cTekna, 3adepxXuBast Jlydn WU3BECTHOM MNpPenoMnsemMocTy,
HanpuMmep, o4eHb Masion U o4YeHb 60/IbLLION, T. €. MH(PaKpacHbIe
N ynbTpaduoneToBble, M MNpPoMNyckas Ny4yn TOJNIbKO CcpeaHeMn
NpefioMyISeMOCTN, AACT MeHblUe 3Heprun B KOpobKy, a noTtomy
TeMnepaTypa ee oT aToro 6yaet HUxe. Ecnm cTtekno TakoBo, 4To
nepesewmnBaeT nocnenHee o6CTOATENLCTBO, TO CTEK/I0 He ByaeT
noBbiWaTb Temnepatypy. Kopobkonm U CTEK/IOM MOXHO elle
NOBbLICUTb TeMnepaTypy Hawen kamepbl ¢ 150° L| go BecbMa
3HAUNTENbHOW BEe/IMYMHbI, He T[peBbillatowen, oAHako,
Temnepatypy ConHua, M Ha MpaKTUKe, BEpPOSATHO, HE O4YeHb
BblICOKOW. Ecnn KopobKa cpaBHUTENIbHO HE O4YeHb AJINHHA, TO Mbl

nonb3yemcs aHeprmen ConHUa, HEMHOIO OT/IMYAIOLLENCS OT TOW,
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KOTOpad COOTBETCTBYET BE€JIMYMHE TEHU TEJ1a HA TJIOCKOCTb,

HopManbHYyto ny4yam ConHua.

CoBceM pgpyroe byaetr npu ynoTtpebneHunm 3epkan, Korga
nyyncrtast aHeprms c 60/bLON MOBEPXHOCTU CKYYMBAETCS Ha
Manon. Torga, npu 651aronpusaTHLIX YC/I0BUSX, TeMmnepaTtypy
Tesla MOXXHO AOBECTU A0 TeMnepaTypbl, NWb HEMHOIO MEeHbLUEN
TeMnepaTypbl NOBEPXHOCTHbIX yacTewu ConHua. JTa
TeMnepaTtypa B 4—5 TbiCAY rpagyCcoB COBeplUeHHO A40CTaTo4YHa

ONS BCAKOro poAa MeTannypruyeckmnx rnpoLeccos.

EcTb ewe cnocob nosy4yeHUsS BbICOKOM TeMmnepaTypbl MNpu
SKOHOMUN pacxodoBaHUsS cosiHedHoW sHeprun. Kamepa, rae
Nosy4aeTcsa BblCOKas TeMnepaTtypa, UMeeT Bua Wwapa. BHyTpu um
CHapy>Xwu OHa MOKpbITa bnecrawen NOBEPXHOCTbIO,
HenpoHnuaemon aAnsa 6onbLWIMHCTBA Nydyen. B Hel eCTb TOIbKO
HebonbllOe Kpyrnoe oOTBepCTUEe, 4epe3 KOTOpoe BbIXoAUT
HUYTOXXHOE Konmn4yectBo Tenna. [lepena 3TUM  OTBEPCTUEM
HaxoAuUTCSA Mnpo3payHas ANd Jiydyem 4yedeBuua C AMAMETPOM,
paBHbIM aAMamMeTpy wapa. Ha Hee HopManbHO naaatoT
CO/THEeYHble ny4un, GOKYC KOTOPbIX MonagaeTr B OTBEpPCTUE
cdepbl. Mbl TYT Nonb3yemca Toibko aHepruen ConHua, KOTOpYHo

MU TakK rnonyymn 6bl Haw wap, ecnm bbl 6b1s1 OTKPLIT AN NTy4Yen.
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Ho 3Ta 3Heprus mMMeeT BO3MOXHOCTb MPOWTU 4Yepe3 Manble
OTBEPCTUSA, KOTOPble HE MO3BOJIAIOT TEPATb MHOIO Tenjaa 4yepes
NYYEUNyCKaHMe BHYTPEHHOCTM wWwapa. Jlyuym, nponas uepes
Manble OTBEPCTUSA, pPaACXOAATCA W OCBELWAT BHYTPU LIaApa
YEpHbIA 3KpaH WNM MOMELUEHHble BHYTPU €ro pacteHus. TyT
TEN/0 TOSIbKO MNPUXOAUT, HO MOoYTU He yxoauT. [lo3aToMmy
TeMnepaTypa A0/IKHa MoBbIWATLCS 0 BECbMa BbICOKOW CTEMNEHMU
N, KOHEYHO, 6eaHble pacTeHns 6yayT el COBEPLLUEHHO COXIKEHbI.
Mone3Ho ynotpebutb HEeCKOJ/IbKO KOHLEHTPUYECKUX

3alnLIaoLWLMX NoBeEpXHOCTEN. MoTeps Tenna ele YMeHbLLINTCS.

MOXHO AN TOW Xe uenu ynotpebutb cdhepuyeckoe 3epkaso.
Torga OoTpaXXeHHbIE UM NTy4YM TaKXKe MOryT NMpouTn yepe3 Mmasoe
OTBEpCTUe, nosaan cdepbl, roe MNOMecTUTCa U 3epKano, HO
Hecko/ibko Cc6boKy. MOXHO 3acTaBUTb OTpaXaTb JyuYn WU
nepeaHio 4acTb Hawen kKamepbl. Jlyudn, oTpaxKeHHble OT Hee,
elle pas oTpasAaTca OT ApYyroro, MPUKPENIEHHONo K HeMu
HeboNIbLIOro 3epKasa W Toraa yxke BouayT B Kamepy. BmecTo
chepmyecknx CTeKOST W 3epKan  MOXHO  ynoTpebnsaTtb
UMIMHAPUYECKUEe, N Torga ny4yok nydyen, B Buae nuHum, éyner
BXOAUTb B Y3KO€ AJIMHHOE OTBEPCTUE LUMINHAPUYECKOW KaMepbl.
TyT noTepu Tenna 6yayTt 6onblie, M Temnepatypa HUXe.

chepmqecm/le CTEeKJla HeBbIrOAHbLI TEM, YTO MHOIO nornowarT
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Nyyen BbICOKOM U HWU3KOW npenomnsieMoctu. Kpome TOoro, npu
601bLLION NX BENNYMHE OHU Yepecuyyp MACCUBHbI, T. €. TONCTHI,
4yTOo ele 6onee 3aaepxmMBaeT Nydyn. X KayecTtBO — COXPaHSATb
6necTawyo N Npo3padHyto NOBEPXHOCTb, — CTOJIb AParoLeHHoe
B BO34yXe, 34eCb He MMeeT npeumMmyuwecrsa, TakK KakK TyT WU
MeTannmyeckue  3epkana HEe  TYCKHeloT. NTak, Mbl
OCTaHaBIMBAEMCH [ANS MOJy4YeHUS BbICOKMX TeMmnepaTyp Ha
MeTanInM4yecknux 3epkanax. Wx MaTepuman MOXET oTpaxaTb
CO/THEYHbIN CBeT no4vytn 6e3 noTtepum, OHWU MOryT ObITb
Nnopa3snTesnbHO JIerkn Uan, BepHee, He MAaCcCUBHbI B cpeae, rae
HEeT TSXeCTU, BJAXHOCTW, Kucnopoaa W APYrnMx BeLWecCTs,
NopTAWMX NOBEPXHOCTb 3epKas. HarpeBaemble KaMepbl,
XUNULLLA, OpaHXepen UM 3aBoAbl yalle UMET BUA AMHHLIX
Tpyb, a noToMy HarpesaTb WX ynobHee UWINHAPUYECKUMU
3epKasiaMmm, Npon3BOACTBO KOTOPbIX K TOMY Xe 1 npolle — CTouT
TO/IbKO Cnerka U30rHyTb MNAOCKMN NUCT. OCOBEeHHOMN TOYHOCTU
dopMbl TYT He HYXHO. Y Tpybbl AO0/IKHO ObITb, BAOJIb €€ Mo
obpa3sytouen, yskoe oreepctue. Ecnn umnumHap aonmxeH 6biThb
3aKpbIT, NPU COAEPXaHUU B HEM NETy4yumx Ten, To Kpas wenu
COEANHSAITCA KpernknmMu MeTanIM4yeCcKUMM rnepemblykaMn u
NPOMEXYTKHN Mexay  HUMKU  3adenbiBatoTcs BO3MOXHO
NMpo3payHbiM  BewecTtBoM (HanpuMmep, CALAON, YUCTbIM

kBapueMm). K wenu Xe nNpuMbIKalT /ABE  MOJIOBUHBbI
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LUINHOPUYECKOro 3epkasna, obpalleHHble BOrHyTOCTbH K
ConHLY, Kak M camasa uenb. BennumHa 3epkana MoXeT ObiTb
paBHa cpefHeMYy NpPoAOJSIbHOMY cedyeHUto Tpybbl, a MOXeT 6biTb
n 6onbwe ero. B nocnegHem cnydyae TeMmnepaTtypa B Tpybe
NOSIYy4YnTCA eue Bblwe. Jlyumn, OTpa)KeHHble 3epKasioM, obpasyroT
NNHENHbIN PoKyc. Heganeko OT Hero MoXeT 6bITb YCTAHOB/IEHO
N coegmHeHo C Tpybon pgpyroe y3koe W AJIMHHOE, TOXe
LUANHOPUYECKOE, HO BOrMHyTOoe 3epKasio, KOTopoe OTpasuT
(POKYCHYI0 NMHMIO KaK pa3 B Wesb. TYT OHa pacxoauTCcs B NMy4YoK
N OCBELLaeT ApKMM COSTHEYHbIM CBETOM BHYTPEHHOCTb 60s1ee nnm

MeHee obwunpHou Tpybhl.

llap wAnM UMNMHAP CO  CTEKIOM  CepuyeckmMm  Unu

LUIANHOPUYECKUM.

Bonbloe BOrHyToe 3epkasio M BTOpOe Masioe Bbinykoe. Lap
WM UWIMHAP C napon 3epkan — cdepudeckux umu
LMANHOAPUYECKNUX, C KPYyrnom wnm AJAWHHOM NpPSIMOYrOSibHOW
LLeNblo, 3aKPbITON MNN HE 3aKPbITOM Npo3payvyHoOn cpeanHon. He
BCeraa — Y3KUM BXOASLIMN MYYOK, YTO YC/IOXHSAET B Ciy4ae

YCTPOICTBa OpaHXXepeun, Tak Kak TpebyeT paccesiHUs cHera.

Ana oaHux paboT 6yayT npeanoynTaTbCs CTekNa, AN ApPYyrnx

3epkana.
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TOHKME KoNnblLEeBble ChEPUUYECKNE WU  LUINHAPUYECKNE

3epkKana.
Korna Kamepa Mana B CpaBHEHWM C 3epKasioM.

NTak, Mbl MoxeM B 3dupe Habnwgatb Tesa Npu BCAKOMU
TeMnepaType, Kak Ha 3emsie, Aaxe B 6osiee WMpoKuUx npegenax.
Ho u4ero cCTouT, KakKmX rpoMagHbiX YCWUINN, WUCKYCCTBa WU
YYEHOCTU, MosyyeHne Ha 3emne TeMmnepaTtypbl, 6/M3KON K
abcontoTtHoMy Hynto unam 4000° L' Kak Mana aTa 3eMHas cpeaa
N Kak HeygobHa onsg onbITOB uUccneaoBaHuda Ten! 3aech xe 3710
oyeHb nerko. Jltobble Maccbl Ha nwboe BpeMsi, 6e3 BCAKUX
3aTPyAHEHUN, Mbl MOXEM noABeprHyTb 6Oonee HU3KOMN
TeMnepaTtype, YeM Kakasi nojslydeHa B 3eMHbIX slabopaTopusx
Nnpun mncnapeHum renma B nycrote. [loOHATHO, pa3 saABNdeTcH
nerkag BO3MOXHOCTb A1  BCSKOro rnojydaTb Xefnaemble
TeMnepaTypbl, TO N3y4yeHue CBOUCTB Tes, B 3aBUCUMOCTU OT UX

TemnepaTypbl, 6€CKOHEYHO YTOUYHUTCHA N pacLUUPUTCS.

NMPAKTUYECKUE BbilroAbl, MOJIYVHEHUE XXEJIAEMbIX
TEMIMEPATYP

NTak, TeMnepaTypa Hawmnx 3PUPHbIX KaMep, HaNpuUMep, XWJNLL,

o4YaroB, KYXOHb, MalUMHHbIX KOT/IOB, OPAHXEpEen, oropoaos,
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nonen n T. 4. MOXET N3MEHSATbCHA CaMbIMU MPOCTbIMU, HNYEro He
CTOSILLMMKU CcpeacTBaMu NodTU OoT abcontoTHoro Hynsa (— 273°)
Ao TeMmnepaTtypbl noBepxHocTn CosHua (6000° U). BCnoMHuM,
YTO HAlWIKM dKpaHbl U 3epkKana B 3(PUPHON MYCTOTE HUKOrAga He
TYCKHET, YTO OHW HEBECOMbl, a MO3TOMY MOryT 6biTb O4YeHb
TOHKW, AeleBbl U HEOrpaHMYEHHO rpoMaaHbl. Toraa MOHSATHA

6yAeT BO3MOXHOCTb M YA06CTBO UX MPUMEHEHMUS.

Kakne e npaktunyeckne BbiBOoAbl? WX 04YeHb MHOro.

[TocTapaeMca XO0Tb Manyk 4acTb UX MEPEYNCNNTDb.

XKXunuwa obutatens >s¢dpuMpHOro npocTpaHcTBa, 6e3 BCAKUX
3aTPYAHEHUN, MOTYT MMETb XenaeMmyto TemnepaTtypy. Ee MoXxHo
COXPaHATb MOCTOAHHOWM WM MOXHO MEHATb KaK  YyrogHo,
OCTaHaB/IMBAs Ha XeJjlaeMon BbicOoTe. TemnepaTtypa, 6sn3kasa K
TeMnepaType 4enoBevyecKoro tesna, No3BosIUT eMy 06XoauTbCH
6e3 BCAKUX ofexn, KpoMe yKpaweHun u puroeoro amctka. OHa
YMEHbLUUT pacxol €ero >XW3HEeHHbIX cun A0 MuHuMmyma. 06
OTOMJIEHUU XWUIULW, HEeT CMbiCNa W rosopuTb. [lloaxoasias
TemnepaTtypa 6yaetr Bcerga K ycnyraMm 60bHbIX, CcTapues,
MiageHueBs, Booblle aen BCAKOro BO3pacTa, BKycCa,
COCTOSIHUSA, nona n T. N. baHW CTaHOBATCA HUYEro He CTOALWUMMN,
[Je3nHdeKkumsa >Xuauw, noBbiWEeHHOW TemnepaTtypoum — OAWMH

MOMEHT. YAOOHO YHMUYTOXEHME TEM XKe CrnocoboM BCAKMX
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3apoAblllen B MoyBe — BMECTO MNOCNeAYHLWEro rnocne cesa
TSXKENOro TpyAa BbiMabiBaHUA COPHbIX TPaB U YHUUTOXEHUS
BpeanTenen pacteHui. Moaxoasilas temnepatypa Ans pa3HbiX
COpPTOB MONE3HbIX PacTEHUN AACT Haunydline ypoxau. Jlerko
NoNyYeHMe XefaeMonm TeMmnepaTypbl A48 KYJUHapHbIX U

TEXHUNYECKUX Lenen.

Kak ycTpamBaTb Xuinwa W TeXHUYEeCKUe COOpPYXeHUs C
Xxenaemon wn  6bictpo (N0 XXenaHuw A HaaobHOCTK)
n3MeHsseMon Temnepatypon — 06 23TOM pedb Brepeau.
[poMagHas BO3MOXHasl pPa3HOCTb TeMnepaTtyp Mo3BOASET
YTUN3NPOBATb COJIHEYHYIO SHEPrUK0 MNOYTU LEeUKOM. MOXHO
XUTb o4YeHb paaneko oT ConHua, B npeaenax Mapca wnu
IOnuTepa, U WMeTb MNpPW 3TOM AOCTAaTOYHYIO AN 4YesloBeka
TemMnepaTtypy. MoXHO nyTewecTtBoBaTb 6e3 6053HUM MO BCeEN
ConHe4yHOW cucTeMme, yaanssacb K HenTyHy v npubnmxatbCa K
Mepkyputo 1 ele ropasgo 6nmxe Kk ConHuy. daxe y HenTyHa
CBeTa ele [A0BOJSIbHO ANnd >XW3HUM NUTarWmMx 4esioBeka
pacTteHnn. HepocTtaeT ToNbKO Tenna. Ho v ero, Mbl BUAUM,

MOXHO MNMOJTY4YUTb B ANOCTAaTOYHOWM CTENEHMN.
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JTYYU COJTHLUA, NMYCTOTA U HEBECOMOCTb TEJ.
SABJIEHUS: TBEPADIE TEJIA, XXUOAKUE U
rA3SOOBPA3HbIE. AEMCTBUE JIYYEWN COJIHLA

Cenvyac Mbl B a(pupe Habnwogaem euwe nycroty M HEBECOMOCTb

TEJ.

C sBNEHUAMU HEBECOMOCTW Mbl 3HAKOMbl. [leicTBME MyCTOThl
TaK)Xe M3y4YyeHo, XOTS 34ecCb MyCcToTa COBEpLUEHHast W He
OorpaHuUYeHHass B obbeMe. Mbl yXe roBOpW/IN, UYTO 3aTeHss
ncnapswowmecs Tena, MOXHO COBEPLIEHHO OCTAaHOBUTb WX
ncnapernume. OTcloAa cnocob COBEPLUEHHOr0 XpPaHEHUS ra3oB U
APYruUX caMbix NneTyuymx BeuwlecTtB. Kpome Toro, 3TumMm cnocobom
MOXHO cobupaTb YynylLleHHble HeYyasiHHO WNM BbiNYLIEHHbIE C
Llesiblo rasbl U Napbl NeTy4Ynx BewecTs. MOXXHO TakXxe cobupaTtb
rasbl U Mapbl, CYWECTBOBaBLINE B 3Upe paHblle MNOCeNeHUs

yesioBEKa.

[JlencrtBne OO6HaXeHHbIX, 4YUCTbIX, He ocsiabneHHbIX 3EMHOL0
atMocpepoto nydenm ConHua Henm3BeCcTHO. BepodATHO, OHM
ybnBaloT XumBble cyuwectea n obnanatoT 60MbLWOK XUMNYECKOID

SHeprueun.
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Heuncnapswwunecs TBepable Tesna coxpaHsawTca TyT 6e3
n3MmeHeHust. Kakoe 6bl CpoACTBO K KUCAoOpoAy WU APYIruM
BewecrsaM HWM WUMeno Teno, OHo 6e3 arMocdepbl U
COMPUKOCHOBEHUS C WHbIMWU TenaMU COXPaHUT 34eCb CBOU
HapyXHbih 6neck, BuaA W CcocTaB. Tena Kpucrtasaindyeckue,
npuBeaeHHble B aMOp(dHOe COCTOSIHUE, CTPEMSATCHA C TEYEHUEM
BPEMEHUN NPUHATb CBOWUCTBEHHYIO UM KPUCTAN/IMYECKYto hopMy.
Hu3kasa TemnepaTypa TakXe AOoJIKHa 0cnabutb Xummyeckoe

cpoAacTBoO, €CJZIN HE COBCEM €Iro YHUUTOXUTb Y HEKOTOPbLIX TEJ.

Tena TBepable U wucnapsoWmMecs AOO0/KHbI YMeHbLIATbCS B
obbeMe n mncyesartb, obpawasice B napsbl. NonyreBepablie Tena,
KaK CcamnoXHbI Bap, MoaypacnjaBfieHHOe CTeK/I0 WU apyrue
aMmopdHble (HekpucTananyeckue) Tena HarpeBaHmMeM
NpeBpaLwarTCca B NOaYyXNAKoe COCTOsIHME, C TEYEHNEM BpeEMEHMU
MEHSAIOT CBOKO QOpMY, 3aKpyrnass yribl U CTPEMSICb MPUHATb
dopmMy wapa. ITo ABIeHMe MOXET npoTekaTb COTHU neT. Koraa,
HaKoHel, Teno nonyyut BuAL Ccdepbl, paBHOBecMe QOpMbI

YCTaHaBJ/IMBAETCA, T. €. OHA 6onee He MeHAeTCS.

Xuagkoctb Bcerga wuMeeTr ¢opMy LWApa WM CTPEMUTCHA ee
NPUHATb, €CNU HET BAUSAHUSA APYrUX COMPUKACAKOLIMXCA C He
Ten. Hapywass BuA XWAKOro LWapa MNPUKOCHOBEHUSMU W

AaBlNeHNAMNM N yaanad CHOBA 3T CUJ1bl, YBUAUM, YTO XNAKOCTb
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Konebnercs u ObICTPO NpUHMMAET NPEXHK cdepnyeckyto
dopmMy, nocne 4yero HacTynaeT paBHoBecue. [laBfieHMeM MOXHO
BCAYECKU U3MEHUTb (POPMY XMAKOro Mmauymka. OH KaXeTcs TeM
yNpyXe, 4YeM MeHblle, M HanoMMHAeT HaAyTbin BO3AYXOM
pe3nHOBbLIN Wwap. WMHble popMbl XUAKOCTM, obpasyemble npwu
y4acTum MNOCTOPOHHUX Ten (HanpuMmep, MblbHbIA NY3bIPb,
NNACTUHKN XXNAKOCTU Ha NPOBOJIOYHbIX durypax n 1. a.), 6onee
yCcTonumBbl B cpeae 6e3 TaXecTun, rae nocneaHssa He
crocobCcTBYyeT HapyLleHno paBHoBecud. HekoTopble Cr/ioWHbIe
dopMbl BMNO/HE YCTOMYMUBLI: HaNpUMeEp, XuUakKas yeyesuua B
NpoBO/IOMHOM Kofbue. Conpukacarwmecss wapbl M3 OAHOrMO
BellecTBa CAMBAKOTCA B OAMH WAp MocNe HEeCKOJIbKUX
kKonebaHnm ¢opmbl. OAUMH XWAKWA LWAP MOXHO J10NaTKOM
pa3buTb Ha MHOrMe pasHbIX UM OANHAKOBbLIX pa3Mepos. LLapsbl
M3 Pa3HOPOAHbIX, HO CMNOCOOHbLIX K CMELIMBAHUID >XNAKOCTEW
TaKXe CnBarTCcAa. HecMewmnBatowmecs XNAKOCTU HE CNIMBAKOTCS
B OAHO, HO Moryt o6pa3oBaTb CNOXHYH QOpMYy; MWHOrAa

no/ayyaeTcs wap B Liape.

Ncnapsmowmecs XnaKkoctu — cepHbin 3dup, cnnpTt, Boga — OT
ncnapeHunst 6bICTpo oxnaxgatTca v 3amep3atoT. OcTaslUasics
TBepaas 4acTb WHOrAa coxpaHseT d¢opMy wapa, WHoraa

paszbpacbiBaeTca Ha 4acTu, npexae 4eM 3amep3HeT. [puTok
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COJITHEYHON  3HEeprumu MellaeT  CWIbHOMY  MOHWXEHWUIO
TemnepaTtypbl, W NOTOMY OCTaBWMeCs TBepAable 4acTu
NPOAO/KAKT MUCMapATbCA U paccemMBaTbCsd B MPOCTPAHCTBE.
[Mpoxoas MMMO KakKoM-HUOyAb TEHEBOW 4acTu Tesn, 3TWU napbl

CHOBA OXWM>XakTCd N 3aTBEPAEBAIOT.

Bcsikoe ncnapstouieecs Te1o MOXHO COXPaHUTb TOIbKO B NM/IOTHO
3aKPbITOM COCyAe WM nNpu o4YeHb HU3KOW TeMnepaType. Ecnu
OTKPOEM COCy[ C rasoMm, TO ra3 ObICTPO paclunpsieTcsi, OoT4yero
OXJIaXAAEeTCs; 4aCTb ero OT 3TOro OXWXXAeTcs U 3aMep3aeT, HOo
Ha TBepAble ero nbiAMHKN nnu 6osiee KpynHble YacTu AENCTBYET
TenaoTa COJIHEYHbIX JIy4en, U OHM CHOBA pacnaaBAsIOTCS,
ncnapsaTcs U 0bpallaloTcs B ra3bl, KOTOPblE M paCCENBAOTCS B
NPOCTPaHCTBE, YTOObl OXMXKATbCSA WU OTBEpAEBaTb B XOJSI0AHOM
YacTu NpocTpaHcTBa. Ecnu 66l Teno He Bpalanocb nnm 6b110 6bl
obpawieHo Bcerga ogHoM ctopoHon K CosiHUY, TO 3Ta 4YacTb ero
HarpeBanacb  6bl, a TeHeBas oxslaxaanacb nyTem
nydyeucnyckaHus. lNpu xopowen TenaonpoBOAHOCTU Tena, WUiu
Npy ManblX €ero pasMepax, TenaoTa C OCBEWEeHHOM 4acTu
nepexoaunna 6bl 6bICTPO Ha HEOCBELWIEHHYK, W TeMmnepaTypa
Bcero Tena Oblna 6bl nNodytnm oauHakoBa. [lpun xyaonm xe
TenaonpoBoAHOCTM WM npu  6onbWKMX pa3Mepax Tena

nonyydunacb 6bl OrpoMHast pa3sHWLUa TeMnepaTyp, OTYEro MHblIE
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Tena Tpeckanumcb 6bl Ha Yactu. Ho TpyaHO npeactaBuTb cebe TyT
He Bpawatuleecs Teno. Bpawasacb Xe, OHO HarpeBaeTcs
ConHueM ropasgo paBHoMmepHee. lNpun 60nbLWLION BENUUYMHE Tena
BCe Xe nofnsipHble 06/1aCcTh MOryT CWUAbHO Pa3HUTbCA B
TeMrnepaType OT 3KBaTOpWasibHbIX, OTYEro MNOBEPXHOCTb Tesa
MOXEeT ApOoObUTbCS M Aaxe pacCbiNaTbCs B MOPOLWIOK, BHYTPEHHUE
e 4YacTu Tena MOryT COXpaHWTb CBOK UenocTb. BeposaTHO,
AeBCTBeHHble nyynm ConHua 34ecb, B NMyCTOTE, pa3naratT BcCe
CNOXHble N pa3peXeHHble rasbl, Win, TouHee, coaepXxaT UX B
NOMYypPa3nOXXEHHOM COCTOSHMUM, UYTO BO3MOXHO M Yy HaC, Ha
3emMne, Ha rpaHuuax atMocdepbl. TaM napbl BOAbl, MOXET 6bIThb,
pasfiaratoTcs Ha Boaopod n kucnopog. NocneaHun, kKak 6onee
TS)KeNblN, OnyckKaeTcs Huxe, a 6onee ynpyrun BoAoOpoOA
ocTtaeTcs. MoxeT OblTb, pa3naraeTcss W YraeKucsbli ra3 Ha
KUCNopoa W OKUCb Yyraepogaa. XoTd HaAO 3aMeTUTb, 4TO
KOJINYECTBO 3TUX ra3oB, Kak M MapoB BoAbl, MOXeT ObITb Ha
BbICOT@X TOJ/IbKO OYE€Hb HWUYTOXHO. DTUM OTYACTU MOXHO
06BbSACHUTL MPUCYTCTBME BOoAOpoda B aTMocdepe, XOTb OH
BblAENSETCA U MPpU npoueccax pas3fioXKEHUSA pacTUTENbHbIX W
XXMUBOTHbIX OCTaTKoB. Bogopoa pacCTeHMM U XUBOTHbIX
NPOUCXOAUT OT YrNeBoAoB, T. €. OT YrIeKnUcnoTbl U Boabl. Mpwu

Pa3noXeEHNUN OpraHNYEeCKnX 1€71 OH oborawiaetr BO34YX.
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Ho nouyemMy ero Tak Mano, €C/iM OH HaKOMNHAETCHA HernpepbiBHO
3TUM NyTeEM B TeyeHne MWNIMOHOB neT? [lpasaa, Toraa Obl
KOJIMYeCTBO BOoAOpoOAa B aTMocgepe BO3pacTaso
HEeOrpaHWMYeHHO, TaK KaK Yy Hac uefible oKkeaHbl BoAbl. HO Ha
onpeneneHHOM BbiCOTe B aTMocdepe p[o/mkHa 6bITb CMecCh
BOAOpOAa C KMCNOpoaoM, cnocobHas K B3pbiBaM. MoxeT 6bITb,
BO BPeEMS rpo3 OH U B3pblBaeTcs, 0bpa3sysa napbl BOAbl U MOTOKMU
poxas. Ckaxy, rpo3bl HMXe, a noaxoaswas Ans B3pbiBa
Nponopumnsa razos HaxoaAuUTCa Ha 60nblION BbiCOTE. A CeBepHble
CUAHMg (3TUM 9 He OoTpuuakd  HOBEWWMX TUrnoTes o
NPOUCXOXAEHUN CEBEPHOr0 CUSAHUA) — He NpeacTaBnalT u
OHM TakKoe coeamnHeHne Boaopoaa C Kucrnopogom? Moxet 6biTb,
Korga BOAOpOAA HakanamMBaeTcs A0CTAaTOYHO, OH cCropaeT C
3¢pupoM. MoxeT 6bITb, BOAOPOS YHOCUTCHA COSTHEYHBIMU SlyyaMu,
4YTO, KaK MOKa3bIBAlOT BbIYMCNEHNHA, BO3MOXHO U AN1S MONeKy/s

BCEX Na308B.

Ho Torga CHoBa BO3HMKAET BOMPOC: KakK He yHeceHa OT Hac

JaBneHneM cBeTa BCS aTMocdepa?

Xnmpnyeckoe ILI,EI‘/’ICTBI/Ie, KOHEYHO, MOXET CUJ/IbHO MNpPOoABIATbLCA
TOJIBKO Mpun AOCTATOYHOM pa3pexeHnn CITOXHbIX WUJIN MPOCTbIX

ra3oB, MOTOMY 4TO TOJIbKO TOrAa HarpeBaHWME ra3oB MOXET
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AONTU A0 HEOBXOAMMOW ANs pas/ioXeHUs Wnn coeanHeHus

TemMnepaTypbl.

XOTd B pacTeHUsX M TMpoUCXoasT XMMUYecKume peakumum OoT
AENCTBUSA COSTHEYHbIX JTy4er U pasfoXeHue YrieKuUcnoTbl npu
HU3KOMN TemnepaTtype U HebnaronpuaTHOM BAUAHUU MNJIOTHOW
aTMOC(Eepbl, HO BCE Xe YI/IeKUC/bIN ra3 O4YeHb pa3pexeH, U
pe3ysibTaTbl XMMNYECKON AeATEeNIbHOCTU, KaK Mbl 3HAaeM, O4YeHb
HeCcoBepLUEHHbI, TaK KaK HMKOraa He yTunusunpyertcs b6onee 2—
5% conHe4yHoW 3Heprun, a B cpeaHeM ewe B 100 — B 500 pa3
MeHble. [lpnTtoM TyT 60NbWYI pPOab UrpatoT XJaopodunisbl,
6naroaaps KOTOPbIM pacTeHune Bbupaet B cebs
HOBOOOpa3oBaHHble MPOAYKTbl, TaK 4YTO OHWM He MewatoT

AanbHenLwWeMy npoueccy.

Ha 3emne o4vyeHb HeyaobHO HenocpeaAcTBeHHO, T. e. 6e3
pacTeHMin, MOoSIb30BaTbCA XUMUYECKOW 3SHEPrmenm COJIHEYHbIX
nyyen, 34echb XKe 3TO ropasao npouwe. lencreutenbHo, Ha 3eMne
Henb3sl YCTpaHUTb BAUSHWE aTMocdepbl, KoTopas 23Ty
XUMUYECKYID DSHEprui CUIbHO onycTowaeT. 3aTeM TpyaHOo
YyCTPaHUTb YyXacatwlwee paasreHme atmocdepbl U YCTPOUTb
Nnerkme cocyabl C paspexeHHbiMM razamu. Cocyabl 6yayT o4eHb
FPOMO34KWN, CTEHKM WMX TOJNICTbl U C OFPOMHOMN nNoTepen 6yayT

nponyckaTb yepe3 cebsa nyum ConHua.
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Bce 370, B KOHLE KOHLOB, HE OKYNUTCA U byaeT UMeTb 3Ha4YeHune
TO/IbKO KaK Hay4HbI OMbIT, NO KpanHen Mmepe B Ha4vane. lNotom
MOXEeT Ae/I0 U NOWTU Ha flaj Npu KBapueBbIX TOHKUX TpybKax u
pa3HbIX YCOBEPLUEHCTBOBAHMAX. HO HM4Yero atoro He TpebyeTtcs

B 2pmpHON nycToTe.

CbIPbIE MATEPUAJIbl. X PA3JTOXXEHMUE. NMNOJIYYHEHMUE
BOAbl, YT NIEKUCNOTbI, KNC/JIOPOAA, METAJ1J1IOB A
Nno4YsB

Cbipble MaTepuanbl B apupe Mbl 40O6bIBaeM Tak Xe, Kak Ha 3eMsie
M B TaKOM Xe poae. Ans 3TOro Ham MoOryT MoCcnyXuTb HebecHas
Nbib, KAMHU, 6onnabl N actepouasbl. NocneagHne — 6onee BCero.
S rosopto Npo ManeHbkue nnaHeTtkn o 10 BepcT B AnameTpe,
HeBUAMMbIE HW B Kakume Teneckonbl. WX A0MKHO 6bITb
MHOXECTBO BCOAY, TaKxXe n mexay opbutamm 3emnmn u Mapca, u
mexay opbutamm 3emnm n BeHepbl, T. €. nobnnsocTtn 3emMnun, u
aanbwe wunn 6nmxe kK ConHuy. [AencrButenbHo, 4epes
aTMocdepy 3eMNn HepeaKo MposieTaloT njaaHeTbl AUaMeTpoM B
HEeCKO/IbKO BepCT. B BewectBe 3TUX MJIAHETOK HanayTcs WU
YnCcTble MeTannbl, U cnnasebl. Ho 6onbwe Bcero byaer pya
TSXKEeNbIX N Nerknx metannos. Easa nun gobyaem ramvHy, necok,
Men v T. n. BewecTsa, obpasywwmecs Ha 6onbWNX NNaHeTax

noA BAMSIHMEM BO3AyXa, BoAbl U XM3HU. Ckopee, 6yaeM MMETb
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AeNno C rpaHUTaMm U ApYrMMM OFHEHHbLIMW MOPOAAMMU, TakKXe C
pyAaMu U caMopoHbIMU MEeTannamMm U ux cnnasamu. Easa nu
HaWAEM W KaMeHHbI yrosib. COMHUTENBHO W CYLLECTBOBAaHUE

CcB0O6OAHBbIX ra3os.

He 6y,u,eM paCCynTbliBATb Ha YNCTbIE METAJ1JIbl, XOTA OHU AOJ1XKHO
ObITb U €CTb, KaK Mbl 3TO BUAUM B yrnaBLnX Ha 3eMnto HebeCHbIX
KaMHSAX. B HMX 4acTo HaxoAMM 4YUCTOEe Xefe30 N HUKenb. ITOo

nMpeBOCXOodHblE AJ1d CTPOUTE/IbCTBA MaTEPUASlbl.

llepBad TexHMKa W BCe HeobxoamMMoOe: MalWuHbl, XWuwa,
OpaHXepen, pacTteHnss — BCe A0JIKHO 6bITb C 3eM/In. YXKe NoToM
Mbl 6yaeM Npon3BOANTb BCE CaMM: HE TOJIbKO TO, YTO MOSy4Ynnm
c 3eMnu, Ho 1 6onbliee. OgHAKO M NOJTyYEHHOEe C 3eMIN AOIKHO
ObITb NpucnocobneHo K 3upHoOM nycrote. N3 MUHepasnoB Mbl
MOXEeM HarpeBaHWeM BblAENUTb rMAPaTHYO
KPUCTAN/IM3aLMOHHYIO N KOHCTUTYLMOHHYIO Boay. [nda aToro
MOryT MOCNYXWUTb ruapaTtbl U Apyrue BOAHbIE COeAUMHEHUS.
HarpeBaHue pas3HbIMM cnocobamMu, orpaHMyMBasiCb, KOHEYHO,
ConHueMm, npou3BOAUTbL MOXHO B TYrorsjlaBKMX Kamepax wu
AOBOAUTb €ro CaMblM 3KOHOMHbIM CNOCO60M, MOYTU LESIMKOM
YTUNNU3NPYS SHEPIUI0 COoHeYHbIX nyden, oo 4000—5000°. Ho
ANna  BblaeneHus BoAbl 6osblIeld 4acTbio TpebyeTcda o4eHb

HeBblCOKAs TeMnepaTypa. TeM Xe cnocoboM MOXEM BblAENUTb
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Yyrnekucnblh ras, HanpuMmep, W3 YrNeKuMcnon wusBectun. TyT
TeMnepaTtypa Bbliwe. [loAy4YeHHbIN a3 MOXHO pasnaratb Ha
Kucnopoa v yrnepog C rnoMoLbl pacTeEHMN WU AOCTATOYHbIM
noBbllleHNneM TemnepaTtypbl nydamm ConHua. Ha 3emne
pa3/sioXXeHne  XMMMYeckoe, 3a  HeaoCTaTKOM BbICOKOM
TeMnepaTypbl, NOKa He npakTukoBanocb. [putomM Ha 3emne
Yyroslb MMEEeM roTOBbIN M AeleBbl, TaK Xe, Kak U Kucnopoga.
3a4yeM xe aobbiBaTb HE3IKOHOMHbLIM criocobom? Ob6pasytoLmecs
yacTumubl Yrna npuaeTcs oTaensaTb OT rasa UeHTPob6eXHbIM
cnocoboMm, a MoxeT O6blTb, U KaAKUM-TMOO HEe3HaAYUTESIbHbIM
XUMNYECKUM BJleYEHMEM K APYrMM BellecTtBaMm, Hanpumep, K
BOAOpOAY MeTan/ioB. A BO3MOXHO, 4YTO MNpuaeTcs OTAensTb
KUCNopoa KaknMm-nnbo 4YnctbiMM okucriamun. TyT AENCTBYET He
TO/IbKO BblCOKasi TeMmnepatypa, Ho u nydyun ConHua. Ecnu
NpoONyCTUTb MX 4Yepe3 MNpo3paudHylo CpeauHy onpeaesieHHOoro
cocTtaBa, TO nMOJIYy4MM JNy4yn C OCOOBEHHbIMM CBOMCTBAMM,
Crocob6CTBYIOWMMN  Pa3IOXKEHUIOD TeX WU APYIrUX CIIOXHbIX
BellecTs, coobpa3HO poay nonay4dYeHHblX nydyen. CoctaB cpeauvH
MOXeT OblTb 6eCcKOHe4yHO pa3Hoobpa3eH. C NMoMoLWbl MX Mbl
MOXEM MONYYUTb JIy4n C XenaemMon NpenoMNssieMoCcTbio, UIKN C
onpeneneHHon anunHow BOJSIH. CpeaunHa 6yaeT 3a4epXuBaTb
OAHU NYy4YM W NPOMNYyCKaTb HYXHble HaM. OTpaXXeHnmem unx oT

3epKasl pa3HOro MaTepuana MOXHO [J0bUTbCa Tex Xe
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pe3ynbtatoB. OTpa)XeHue W rMpesioMNeHne — BOT Crocob

npocenBaHuA J'IyLIel\/JI N BblAeNeHnss HaM HeobxoaAnuMbIX.

Boaa, yrnekucnbli ra3 m KUcnopoa MoryT U HemnocpeacTBEHHO
CNYXWUTb pacTeHnsaM U yenoBeky. OHU Xe MOryT NMoHaaobuTbcs

N ONa TEXHUYECKUX Lenen.

PazapobneHne OrHeHHbIX MNOpo4 pPa3HoOro poaa: rpPaHUTOB,
rHemcos, nopdpnpoB, CUEHUTOB, QOCHPOPUTOB, a30TUCTbIX
MUHEpPasbHbIX COEANHEHNI, KAaIUEBbLIX U HATPUEBBLIX AACT NOYBY
ANs pacTeHun. TakxXe ramHy, necok, cnway, U3Bectb U T. 4.
ApobneHmne MOXHO COBEPLWINTb HaArpeBaHWMEM WU  3aTeM
BHE3anHbIM OXNaXXaeHneM. MOXHO TakXXe OAHY 4YacTb CWUJIbHO
HarpeBaTb CO/THEYHbLIMM Ny4YaMmn, a APYryto oxnaxaatb. MOXHO
N MeXaHMYeckn ApobuTb CTasbHbIMKU >XXEpPHOBaMW, MOJSIOTaMW,
Boobuwe TeMn xe cnocobamm, Kak n Ha 3emne. lNutatenbHble
XWUOAKOCTU ANA pPacTEHUMN MOXHO MNONYYUTb U PaACTBOPEHUEM
BEWECTB B pa3HbIX XWAKoCTsaX. [obbiBaHMe MeTanioB U3 pya
BbIFrOAHEE BCEr0 Mosy4YnuTb MNOBbILUEHNEM TEMMNEpaATypbl, NpUYEM
npexxae BCero BbIAENATCS  NIeTydyme  4yacTu  CIIOXHbIX
coeAnHeHn: rasbl, napbl, cepa n T. nN. [MloAy4YnMm OrpomHoe
KOSIMYECTBO KWUCIOpoAa, Cepbl, CEPHOM KWUCAOTbl WU YUCTbIX
METaNNoB B XWAKOM BuAe. TyT >Xe MOXHO 3aHSATbCA U UX

OT/IMBKOW ANS NOJIYYEHUS Pa3HbIX BELLEN: YTBapu, MalUUHHbIX
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yacTen M pasHbIX OPYXun. MNpn nonyvyeHnn oTaMBOK npuberatot
K UEeHTpobexXHOon cusie, HO MOXHO TOro e AOCTUTHYTb WU
AasneHneMm. OgHako pasfeneHue BewecTB pPa3HOWM MNOTHOCTU
BCero npolie 4yepe3 BpaweHue W MOoAYyYeHHYH OT 23Toro

LLeHTPObEeXHyo cuny.

Mapbl 1 rasbl XpaHAaTca 6e3 Kpenkmx cocynoB. VX oxuxkalT U
3aMOpPaXXMBAKT XOJI0A0M U TaK XPAHAT UyTb HE OTKPbITbIMU, KaK
Aposa. 1o Mepe HagobHOCTM TBepAable rasbl 6epyT n KnagyT B
3aKpbiTble XUauwa nnm gpyrme Kkamepbl, roe oHn n npuHUMaroT

Npun HarpeBaHMmM CBOM razoobpasHbin BUA.

HeMHorne Belwecrsa He pasfnaratoTcss XMMUUYECKU NpU BbICOKOMN
TeMnepaType. A TaK KakK OHa Yy Hac AaeTcsl COTHEYHbIMU NyYaMu
Ao 5000° L, To u BCce BewecTtsa Mbl MOXeM MPUBOAUTL B
COCTOSIHME XMMUYecKon amccoumaummn. BONMbLWIMHCTBO MX MNpu
3TOM HaxoAUTCs B rasoobpasHOM WU MOABUXHOM COCTOSHUU
yacTtuy. Hapo ToNbKo cyMeTb cobupaTb O4HOPOAHbIE AaTOMbI UK
pa3aennuTb pasHble BewecTtBa. [Ans 3Toro MOryT MOCAYyXUTb
SNEeKTPUYECKNUn TOK, uUeHTpobexHass cuna (B3aMeH TSXeCTH,
KOTOpOW TYT HeT), Kakume-nmbo BewectBa, ob6pasywuwme
coeAnHeHne C OAHUM U3 AaHHbIX. XMMUYECKOMY pPa3/10XeHUIo,
Kpome wapa, MOryT  cnoco6cTBoBaTb KaTanm3aTopbl,

rasibBaHN4YeCKunm TOK, BblAETEHHbIE COJIHE4YHbIE y4yun
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(onpegeneHHon npenomMngaeMoctn), Anddysusa. BblaenstoTcs
WNn  pasgensioTcs  Aydnm  NPU3MON,  OTPaXeHWeM  uau

NPOXOXAEHNEM Yepe3 pasHble CPEeAUHbI.

3JIEKTPNYECKWUUN TOK. AOBbIBAHUE Er0. TEMNJIOBbIE
MOTOPbDbI. AOBbIBAHUE NMUTATEJIbHbIX BELLECTB

DNEeKTPUYECKMN TOK MOXHO nMoJiyYnTb B 3PuUpe TeMu XKe
pa3Hoobpa3HbIMU crnocobamy, KakK n Ha 3emne.
HenocpeaACTBEHHO — C MOMOLWbIO COSIHEYHOM TENAOThbl, MpWU
nocpeacTee TepMoanekTpunyeckon 6atapewn. locneaHee 6ypet
HE3KOHOMHO, XOTS CO BpPeMeHeM, MOXeT O6biTb, HauayT Takue
BellecTBa ANdA TepMoasieKkTpuyeckon b6atapen, KOTopble MNOYTU

Bcto TernsioTy ConHua 6yayT npeBpalaTtb B 3/1IEKTPUYECTBO.

HapexHee ansa aobbiBaHMS  31eKTpUYecTBa  COJIHEYHble
ABUraTesnn, KOTopble MOryT YyTUIU3NMPOBATb OYEHb BbICOKUN
npoueHT (Ao 50 n 6onee) cosiHedHOU 3Heprun. CYWHOCTb MX
YyCTPOWCTBA Takas e, Kak 06bIKHOBEHHbIX NApOBbIX ABUraTenemn
C xonoaunbHUKoM. OcHoBaHus Ans Haubonblen yTuansaumm
cneaywuwime: 1) BO3MOXHO Manasi notepsi COJIHEYHOM TennoThbl
NyYenucnyckaHueMm; 3Toro erko AOCTUrHYTb, BBOAS COSTHEYHYIO
SHEPruo 4yepes Masioe OTBEPCTUE KaMepbl HarpeBaHWs; cama

KaMepa 3alullaeTcA OT JIy4deUcCnycCcKkaHums HECKOJIbKUMU
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TOHKMUMKU 6necTawmMmm o0605104KaMKU, 3a4EPXKMBAOLWMMU JTYUU
BCEX COPTOB; 2) BO3MOXHO BbICOKAasi TeMrnepaTtypa >XWAKOCTH,
aalowen ynpyrmin nap wam ras; 3) noaxoAsiwmin COoCTaB
(Hanpumep, ncnapsaLWnecs XXUAKOCTU: BoAa, CEPHbIN 3DUp U T.
A.); 4) BO3MOXHO 60/b-llee ee pacwupeHune npu paboTe,
HanpuMmep B 100, B 10000 pa3; 5) HaucunbHenwunnm xonon B
X0oNnoaunbHMKe; oH MoXeT gocturatb — 270° LU, yto, Bnpouewm,
He MoHagobuTcsa. DTOT Nerko AOCTUXUMbBIN B 3dUpe KOHTpacCT
TeMNnepaTyp MOXET AaTb TAaKyl YCUNEHHYI0 YTUIn3auuio Tenna,

KOTOpad Ha 3eMjie HeAOoCTMXMNMaA.

YT106bI HE 6bI1/TI0 MOTEPb XUAKOCTU, BECb ABUraTe/lb 3aKpbiBAETCH
KPpyroM M He BblINyCKaeT HW aToMa napoB. M3 yexna TONbKO
BbICOBbIBAETCHA C OAHOMN CTOPOHbLI OCb C paboyMM LIKUBOM WU
3ybuyaTtbiM Konecom. Takume ABUraTenn MOryT YyCTpaumBaTbCH
Be3ge. Bce xe aAns ovyeHb ManbiX paboT OHWM HEBbLIFOAHLI.
[ToaTOMYy, Kak n Ha 3emne, 60/bLLION MHOMOCU/IbHbLIN ABUraTesnb
NoYTM LUENMKOM TrpeBpawaeT CBOK 3JSHEpPruo, C MOMOLLbIO
ANHAMO-MallWH, B 3/1IEKTPUYECTBO, KOTOPOE YyXe N nepenaeTcs
no npoBoAaM, Kyada HYXHO, W p[acT HarpeBaHWe, CBeT,
MexaHn4eckyto paboTy, XMMMUYECKYI0 SHepruto u T. a. bonblive,
MOryyme MaluHbl MOryT YCTpamBaTbCAd C COBEPLUEHCTBOM,

HEAOCTM>XXKUMbBbIM AN MaJlblX ,D,BMFaTeﬂeVI; Had HUMWN TaKXe U
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HaA30p BO3MOXHO YCTAHOBUTb TWATENbHbIA. [Ae HyXHa
3HaYnTENbHas cuna, Taw, KOHEYHO, NPUMEHSIOTCS
HENOCPEeACTBEHHO  COJIHEYHble ABuratenu. Hahayt Hanbonee
BbIFrOAHbIA pa3Mep COSIHEUYHOrO ABUraTens, nosoxmm, B 100 cun.
Ho noHapobsaTtcs Ans MHAYCTPUM B  HEKOTOPbIX Cly4dasx
MWUANUOHBbI cun. Toraa Mbl NMpeBpallaeM MexaHU4deckyt paboTy
COJIHEYHbIX ABUratenem B anekTpuyectBo. CoeanHSIEM ero oT
MHOIMMX COJIHEUHbIX ABUraTenen B OAWMH MOryuymin MOTOK,
KOTOpPbI U AACT B 3/1IEKTPOABUIraTENE XENAEMYIO MEXAHUYECKYIO

MOLLHOCTb MAN APYrON BUA SHEPIUMN.

MuwesBble BewecTBa cHavana 6yayt aobbiBaTbCA C MOMOLLbIO
pacTeHun. Ho yTunmsaums COJIHEYHOW DSHEeprmm pacTeHUusaMu
noka He npesblwaeT 5%, N0OTOMYy o4eHb HeBbirogHa. C TeyeHnem
BpEMEHN 3Ta YyTUIU3auMmss MNyTeM WUCKYCCTBEHHOro noabopa
pacTeHun ysenuuutcd; 6yayt pobuBatbca 50 wu  6onee
npoueHToB N aobboTcsa. Ha npaktnke un 5% patoT HeMHorme
pacTeHnss U MNpuU UCKIYUYUTENDBbHbIX YCI0BUAX. BONBbLWMHCTBO
pacteHnn B nnoaax ytunusnpytot B 300 pa3 MeHblUe U NOTOMY
Aaxke BO3MYTUTE/IbHO HeBbIroAHbl. BeposATHO, ABYMSA MyTSIMU
oyaer wmnatm  geno  Aob6bbiBaHUA NUWEBbLIX  BELLeCTB:
yCOBEPLUEHCTBOBAHMEM  pacTeHMM N YUCTO XUMUYECKUM

AobbiBaHMeM Bce 6onee u 6osiee CNOXHbIX OpraHUYecKkmnx



98

BellecTB. B nocnegHeM cniyyae pacTeHus 3aMeHSaTCa peTopTamMum
C WCKYCCTBEHHO A06bITbIMM XMMUYECKMM MyTeM BelleCTBaMMu.
Kakoin 13 atnx crnocobos onepeanT U AacTt 6onablle SKOHOMUN B
yTUAmM3aumm CoONHEYHOM SHEPIMM — CKa3aTb TPYAHO. BO BCAKOM
cnlyyae, Ha nepBoe BpeM4 NpemmMyLecTso byaeTt 3a pacTeHUAMMU,
TaK Kak 6e3 HMX cenyvac NUTaHue 4yenoBeka HEBO3MOXHO. Ho
eCTb elwe nyTb A8 XWU3HW: HenocpeacTBEHHAd yTuausauus
COJIHEYHbIX JNlyyer pa3yMHbIMKM cCywecTtBaMu. Torga OHKU
NpeBpaLlanTCa OT4yaCTM B pPacTeHUS U CTAHOBATCA O4YeHb
CNOXXHbIMWN XWBOTHO-pacTeHnamMun (3ooputamm). Ho BO MHOrom
OHW OT/INYAIOTCS OT NMOC/eAHNUX — He O4HOMN TO/IbKO C/TOXKHOCTbIO
n pasymom. Ho o6 3ToM nocne. Utak, 6bypaeTr Tpu nNyTtu Ang
noagepXaHUsa NUTaHUS  pas3yMHbIX cywecTs. [llocnegHun
COMpPOBOXAAETCA MOJIHbIM rnpeobpa3oBaHMEM CyllecTBa W
npucnocobsiieHneM ero K XuW3Hm B 3dupe, B 6e3rasHoMm

NPOCTPAHCTBE.

3ABOAbl U MACTEPCKUE. ABTOMATDI

CHayana 6yayt noapaxaTb YCTPOMUCTBY 3eMHbIX pabor.
N3onnpoBaHHas lwapoobpasHas, LMnmnHapunyeckas nnn
KOHM4Yeckasa kamepa. Boobuie kamepa popMbl Tena BpalleHus,
T. €. Bcdkas ¢opMa, BbITOYEHHasd Ha NMPOCTOM TOKAPHOM CTaHKe,

byaner cHabxaTbcss HeobxoAMMbIMWM ANd  AbIXaHWS rasamu
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TenaoM, CBETOM, MallMHaAMW, MexXaHMYeCKOM U BCHAKOMN
Heobxoanmon sHeprnen. OTnmume 6yaeT TOMbLKO B APYrom
CoCTaBe ras3oB. Tak, ANnd AbIXaHUS 4YenoBeka A0BOJSIbHO YNCTOro
kucnopoga npu 0,1 ynpyroctn Bo3gyxa. B 3Tux kKamepax
onncaHHoOM wunun apyron, 6osiee CNOXHOWM COCTaBHOMW (OpPMbI,
npucnocobsieHHON ANs BblAepXXUBaAHUS AaBfeHUs ra3os, byayT
npon3BoaAuUTbCa paboTbl, Kak Ha 3emne. WHoraa paboTbl
noTpebyloT BpalleHns KaMepbl paan NoslydyeHus LeHTpobexxHoMn
CUNbl TN NCKYCCTBEHHOW TAXECTU, YTObbl Nbl/lb U CTPYXXKa He
neTenun no BCeMYy MOMELLUEHMIO U NIOXWUINCL Ha onpenesieHHble
ero Mecrta. OgHaKo oTAesieHme Mnblin TakuM cnocobom He byaer
yAa4HO, KaK M Ha 3eMsie, XOTS TAXKEeCTb Ha 3eMfie 3Ha4YnUTEeIbHO
6onbwe. lNpuMeHasa Xe Ans 3TOro CeTKU M MnpouexXuBaHUs
BO34YyXa CKBO3b BOJIOKHUCTbIE BeWecTBa U NoraowatoLlmne noib
XWAKOCTWN, AOCTUTHEM OAHOBPEMEHHO M OYULLEHUS KaMepbl OT
oTnetalowero 6o0s5ilee KpynHoro copa. Toraa W BpalleHune C
npoucxogsuwieim OT TOro UeHTPObEeXHOM CUIoONM OKaXeTcs
n3nuwHmM. Ckopee, nNpuaeTca COeAuHATb M TOo, U ApYyroe.
TaxecTb Xe B o4yeHb cnabom crteneHn, npumepHo B 0,001
3eMHON. MHOXeCTBO 3aBoAcKMX paboT, 6bnaroaaps OTCYTCTBUIO
CUNIbHOM  TAXECTU, TPpeHus U nageHus, 4pe3Bbl4anHOo
obneruntca. He ToNbKO npucnocobrneHns 6yayT npouie, HO M

camMmMm pabouyunm ropasno ferye, Tak Kak oHu MoryT paboTtaTb BO
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BCSAKOM MOJIOXXEHUMN Tena, AocTmratb 6e3 nectHuu NbbixX Touek
obpabaTbiBaemMoro npeameTa, nepenereTb C Mecta Ha MecTto 6e3
BCAKUX YCUIMA U HEe 4yBCTBOBATb THAXECTM CBOero Tena,
NpuAnMBa KpOBM K HOraM WUNM K HaArHyBLUEWCHA ronose u T. A.
(poMagHa 6opbba C TAXKECTbIO NMPU BCEX MPAHAMO3HbIX paboTax;
HaAo noAadepXXuBaTb MpeaMeTbl OT MNaAeHUs, OT M3IULWIHEro
AaBNEeHNA Ha noACTaBKM, CaMble MOACTaBKM Hafo YKpenndaTb,
ABUraTb KaXXAYy MUHYTY, 0A401€BATb BEC UK TPEHMUE. TO HYXHbI
uenun, To 610KN, TO TPOChI, TO NOAbEMHbIE KpaHbl, nebeakn — un
BCe 3TO paan 6opbbbl C TAXKECTbO. HakaneHHble penbCbl UK
NpoKaTbIBAaeMOe XeJie30 NrHYyTCS OT CBoero Co6CTBEHHOro Beca —
CKOJIbKO U OT 3TOoro xsonoT. Xuakme n pacnnas/eHHble Tena
BbI/IMBAOTCS M3 COCYAOB 4epe3 Manenwme OTBepCcTug,
bnarogaps cune Tsaxectu! 3Ttoro Het B apupe. PaboTbl TpebytoT
ornpeaesieHHoOn, WHorga o4YeHb BbICOKOM WM XEe HU3KOW
TeMnepaTypbl, COBCEM Henoaxoasuwen ans paboudero. TexHUKa
naeT Ha KOMMPOMWUCC, NpUYEM TepsloT M awau, u paboThl.
[Mo3TOMY 34eCb CTpeMaTcs paboumx 3aMeHUTb aBToOMaTaMy,
BblAEpXUBaOWMMMN TemnepaTypy, Haubonee BbIrOAHYH AN
paboT. Yucno pabounx Bce 6onee n 6osee ymeHblLIaeTcs, N ANS
HUX yCTpamBaeTcsa ocoboe oxnaxaeHne nanm HarpeBaHue AaAns
Noy4YeHUs caMon noaxoasilen ans HUX TemnepaTtypbl. Henb3s

COMHEBATbCA B BO3MOXHOCTU TYT BCAKUX 3EMJTAHDbIX pa60T, XO0T4
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Obl MOTOMY, UYTO TAXECTb 34eCb Bceraa MoXeT 6biTb Nosy4vyeHa
ntobon cunbl. Ho B TOM-TO U Aeno, 4to oHa 6onblie BpeauT
paboTtaMm, yeM nomoraeTt. 1 NOToOMy, ecnin e U NOJIb3YHKTCH, TO

n3penka n B oueHb cnabomn creneHun.
XUJTNLLA. OPAHXXEPEN

Kaxpoe pacteHue, Kaxabii 4yenoBek TpebyeT Aans CcBOero
6naronpuATHOro cyuwecrtBoBaHuss ocobon ceBoen Haubonee
BbIFOAHOM TeMNepaTypbl, 3aBUCSALLEN elle u OT BO3pacTa
yenoseka UNn pacrteHus. Hy>eH n ceBeT 0CobeHHbIN, N NULLa, U

COCTaB aTMoc@depbl, N ee AaBJieHue.

[Nnsi BOCNUTaHNA pacTeHun He TpebyeTcs 60nblWOro Kosm4vecTsa

rasoB. He Haao, 3HAYUT, U KPENKnMX CoCcyaoB N TOJICTbIX CTEHOK.
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KocMOHaBTblI HaBOAST NopsigoK Ha 60pTy KOCMUYECKOIO
Kopabsisi u rotoBsTcsi obegatb («Ab6OM KOCMUYECKUX

rnyTeLwecTBmnm>)
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Hab6bnwaarT 3Be31HOE HEGO B uiTtoMuHaTop («As1b60M

KOCMMUYECKUX MyTEeLUECTBUIN>)

Yenosek, HaNpoOTMB, NPUBLIK K BbICOKOMY BHELIHEMY AaB/EHUIO
aTMocdepbl 1 06UNBbHOMY KONMMYECTBY KMcnopoaa. Bot nouemy,
noMMMo ocoboro cocraBa cpefbl, BbirogHee Aenatb ocobble
NoMeLleHNa ansa 4enoseka M ocobble ansi pacteHuin. PacteHue

NO0BOJIbCTBYETCHA Ha 3eM/1e KOIM4yecTBoM yrinekucnoro rasa s 0,3



104

MM, KoTOopoe npoussoauT B 2000 pa3 MeHblle faBlieHUe, 4YeM
BO34AYyX Ha 3emne. [NouBa Ao/KHA O6bITb BAAXHOW, HO YNpPYyrocTb
napoB BOAbl TOXe MOXeT OblTb O4YeHb He3HauYnUTesNbHOW,
HanpuMmep, 7—8 MM W ropasao MeHblle, 4YTO 3aBUCUT OT
TeMrnepaTypbl XONOAWIbHMKOB, OT MPOHULAEMOCTU pacCTeHUM
ANs MapoB M OT 3aKpbITOCTU MOYBbl. YeM HuXe TemnepaTtypa
XONoAUNbHNUKA, TeM MeHble gasneHue. OHa XXe MOXeT ObITb
o4YeHb Hu3kKa, Ao 270° xonoaa. [laBneHne a3oTa, Kucnopoaa u
APYrnux ra3oB MoxeT 6bITb elle MeHblle. B KoHue KOHUOoB obuiee
AaB/eHne ra3oBown cpeabl ANns pacteHnn Mmoxet 6biTb oT 1 Ao 10
MM, T. €. B 80 nnm B 800 pa3 MeHblle aTMOoCchepHOro. 3To AacT
BO3MOX>XHOCTb [a)Xe rpoMajHble opaHXepeu AenaTb CO CTEHKaMMU
O4YeHb  TOHKMMW. MoxeT O6biTb, MQaxe WU  pacTeHud
nepepaboTatloTcs Tak, 4YTo 6yayT XuTb 6€3 BHEWHEN ra30BOW
cpeabl, nepepabaTtbiBagd BCce BHYTpu cebd, Kak 300(puUThbl
(kakTycbl). Ecnn Mbl MedyTaeM O TakoM npeobpasoBaHuUU Ans
XXUBOTHbIX, TO TeM H6osiee MOXEM Hay4yHO AyMaTb O TOM Xe ANns

6on1ee NpoCTbIX CYLLECTB, KAKOBbl pacTeHUS.

Ona 4denoBeka JaBJieHMe ras3oBoM cpedbl, 6yaetr ropasno
6onbwe. Ang Havyana He MmeHee 200 MM (0,25 aTMocdepbl) — C
npeobnagaHmeM Kucnopoga WM C YUCTbIM KUCOPOAOM. ITO

bynetr CoOOTBETCTBOBATb JAaBfieHMIO BO34ayxXa Ha BbicoTe 10
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KWJIOMETPOB U COoAepXaHUKo Kucnopoada B 5—4 pasa 6onblue,
4eM y YpoBHS okeaHa. Ho moabop v BoCnUTaHme MiiaaeHUEB B
pa3pexXeHHOW KWCIopOoAHOWM aTMocdepe MOXeT 3HauuTesibHO
NOHU3UTb 3Ty NYCTOTY cpeabl. Yenosek cBO6OAHO AbIWMUT Ha
BblCOTE 5 BEpPCT, rAe KOJIMYEeCTBO KMCIopoda COCTaB/IAeT TO/IbKO
10% Bcero so3ayxa. [loaTOMy A AyMalo, UTO y>Xe Oo4YeHb CKOpO
4YyesiloBEeK MpUy4YnuTCsd [LOBOJIbCTBOBATLCA 3TUM KOJIMYECTBOM
YMCTOro Kkucropoza npwu gasnedHmn B 0,1 aTMocdepbl. ITO
KONIMYEeCTBO BABOE MeHblle, YeM Yy YpOBHA MOpS Ha 3eMne, Ho
BBMAY UYUCTOTbl KUcnopoaa Aencrteme ero byaetr A0OCTaTOYHO

OXUBNAKOLLEE.

Bbluncnmm Bec LNMAUHAPUYECKOro COCYa 3HAUNTENbHOM ANUNHBI,

npuxogsauwencsa Ha 1 kybnuyecknn metp razoobpasHon cpeasbl.

N3 pacyeToB cnepyeTt, YTO Macca UMIMHAPaA, NPpUXOASALLAACH Ha
1 kybuuyeckmn MmeTp ero obbema, He 3aBUCUT OT AMaMeTpa
LMnaMHApa U ero anuHbl. [ng yenoseka Hy>XXeH onpeaeneHHbIn
obbeM He MeHee 10—20 Kkybuuyeckux MeTpOB Ha o0coby.
CnepoBaTtenbHO, Macca 3aTpayeHHOro Martepuasa He3aBUCUMa

OT Pa3MepoB XUNuLLLA U NPOMoOpPLIMOHANIbHA HAaceeHuto.

Monaras Ha yenoBeka (B ky6. M), 10 20 30 40 50 100
Hangem maccy (Bkr) 8 16 24 32 40 80
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3HauUNT, ecnun gaxe rnosoXXnUTb orpoMHoe npocTtpaHcTteo B 100
Kybuyecknx MeTpoB Ha 4denoseka, T. €. B 10 pa3 bonble, yem
HY>XHO, TO U Torga notpebyeTcd macca ctanm, He NpeBbllaoLwas

MacCCy CaMOro 4yesioBeka.

Ha 1 kBagpaTHbiM METpP COJIHEYHOrO OCBELLUEHUS KOMYEeCTBO
MaTepuana nponopumoHasnbHO paauycy. WTak, HaM BbIrOAHO
AenaTtb UMAMHAPbLI BO3MOXHO Masnoro nonepedHuka. Kak ans
yenoBeka, Tak WU Ans pacTeHUWn STOT AMAMETP A0J/IKeH O6biTb
TakKoB, YUTOb6bl HE CTECHATb ABUXEHUS naen, Habnaaowmx 3a
pacteHnamu. CnepnoBaTesnbHO, OH He MOXeT O6biTb MeHblle 2
MEeTPOB KaK A/1s XUNul, Tak U ANng opaHxepen. Ho Mbl Bugenu,
YTO TMpaKTUYecCKn TonwmHa obosoukn TpebyeT pa3mMepos
ropasno 6onbwnx. Bce xe BbirogHee caenaTtb TONLWMHY CTEHOK
bonee TONCTYHO, 4YEM HYXHO A7 ManbiXx pa3MepoB. Toraa
NPOYHOCTb YBENNUYUTCHA. DTO Xe He MelaeT, a, HanpoTus,
MNo3BONNT YynoTpebute 6o0see nNNOoTHY atMocdepy, 4YTO A0
M3BECTHbIX NpeaesnoB MOXET O6bITb BbIFOAHO KakK paCTEHUAM, TakK

N YesloBeKy.

[na yenoseka A0BOJ/IbHO AnameTpa B 10 MeTpoB v paguyca B
5 meTtpos. o Tabnuue sunamMm: TonwmHa B 0,25 mmnnumertpa.
Ecnu npakTn4eckyto TONIWMHY NPUHATL B 4 pa3a bosblue, TO Uin

NMPO4YHOCTb MOXHO YBEJINYNTb BYETBEPO, U1 AaBJIEHNE NA30B BO
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CTONIbKO e pa3. Torga Ha Kybuuyeckum MeTp TrMoMeLleHuns
npnaeTca Macca uunumHapa B 4 pasa 6onblwe TabnnyHowm,
MMeHHO 3,2 Kkunorpamma, a gna 20 kybuyeckux MmeTpoB 64
Kunorpamma, 4YTto ewe He MHoro. [ns pacteHun A0BOJIbHO
AnameTpa B 2 MeTpa, unam paaunyca B 1 meTtp. o Tabnuue
Haxoaum TonwmHy crteHok B 0,005 mnnnnmeTpa. Ecnm TonwmHy
caenaTtb B 1 munammetp nnn B 200 pas Tosnlwe, ToO NMPOYHOCTb
yBennuntca B 200 pa3 nnm Bo CTONILKO Xe pa3 MOXXHO YBEIUYNTDL
AaB/eHune rasos. A nydlle yBenmuuTb U To, 1 gpyroe. lasneHue
ra3os, Hanpumep, B 20 pa3 aga npoyHoctb B 10 pa3. Toraa
nasneHne pownpger Ao 0,2 artMocdepbl, T. €. byaer noutu
AOCTAaTO4YHO ANd XWU3HU 4yenoBeka. MoXHO ero yesennumnts B 40
pa3, @ NPO4YHOCTb CTEHOK B 5 pa3. Torga yxe gaBieHune CoOCTaBuUT
0,4 aTMocdepbl, 4YTO ewe nydwe ANngd 4YesnioBeka, KOTOpbIH
AO/MKeH paboTaTb B OpaHxXepesax m cobupatb B HUX MoAbl.
MO>XHO TO/IbKO BO BpeMsl paboT HaMoNHATb UX noaxoasiuen ans
yesioBeka aTtMocepon. llepBoe BpeMd — TaK KaK 4enosek
NpMCcNocobunnica K COBMECTHOM XWU3HU C pacTEHUSMU, — MOXET
OblITb HaWAyT BO3MOXHbIM AeflaTb OAHO XUauwe Ans TeX WU
apyrnx. Ho egsa nm 310 6yaeT 3KOHOMHO M rMrneHn4yHo. OHo,
noXasiyn, Tak Xe HepasyMHO, KakK MMeTb OAHO MNMOMELLEHME CO
CBUHbAMU, KypaMn N Tenatamu. TONbKO 4YenI0OBEeK He OCO3Hall

3TOrO.
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MPpUHAB TONLWWMHY CTEHOK UMIMHAPOB AJ19 YesioBeKa U pacTeHuu
B 1 MUinMMeTp, Hanaem, 4To Kybuyeckui MeTp noMmelieHus
notpebyer ansa denoeeka 0,8, a ana pactedHna 0,08
KMNorpamMmoB. BbluMcnmMm Mmaccy uuvnuHapa ans dyenoeeka — 25
KunorpammoB. CTONbBKO Xe MNOoJiydyuM U ANnsg pacTeHun.
MaTepunan, cobCTBEHHO, He4Yero XaJjieTb, TakK KakK ero CKoJbKo
YroAHO B MjaHeTomagax — W Xenesa, U HUKeNsd, U altoMUHUSA, U

MarHum4.
U3MEHEHWE TEMIMNEPATYPbI NOMELLEHUSA

Kak anga pacrteHun, Tak U ANS 4yenoBeka NpUAETCS MEeHSATb
TeMnepaTypy NnoMeuweHns o4eHb HE3HAUYNTENIbHO, HanpuMep Ans
yenoeeka — oT 15 go 35°, a ang pacreHnn u Toro MeHblle. [ng
MHOMMX pacTeHMN MOXHO JAaBaTb Jaxe oaHy TemnepaTtypy.
YCTpOMCTBO TaKMX oOpaHxepen ocobeHHO npocTo. Mbl TyT
onuLwleM nomeuleHmne, B KOTOPOM MOXHO U3MEHATb TeMNepaTypy
oT abcontoTHoro Hyns (—273° U) ao +150° U v 6onee. Toraa
bynet 6onee NOHATHO M YCTPOWUCTBO KaMmep, rae Temnepartypa
MeHSeTCs He TaK pe3Ko. Mbl MMeeM BblHEPHEHHbLIM CHapyXu U
BHYTPU CTaSibHOW UWAWMHAP, TPETbS NepeaHsas A0NSA KOTOpPOro
peweTyaTas C Npo3payHbIMU A151 COTHEYHOU SHEPIUN CTEHKAMMU.
CHapyXu u BHYTPU YEpHbIN UUIUHAP MOXET MNOKPbIBATbCH

HaaBUratrouwencs bnecrtawen c 06enx CTOpoH Yellyero, MOXOXKED
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reoMeTpuyeckm Ha pblbblo. MIOCKOCTU YewyeK MOryT CTOATb
neprneHanKynsapHO K CTeHKaM, BAOJIb COJIHEYHbIX Jy4Yen, He
AaBas TeHU, a MOryT M HaKIOHATLCHA, COBEPLUEHHO NPUKpPbIBas
MNOBEPXHOCTb XWAMWa KaK OT COJZIHEYHbIX Nyyen, Tak n oT
noTepu TenaoTbl AyvYeucnyckaHumem. Yewysda MoxeT ©ObITb
ABOWMHAA N Aa)ke MHOroC/1I0MHas, ANngd ny4dwen 3aWmTbl OT NoTepwu
M noJsiydeHuna TennoTbl. [MoNoXuM, 4To 4yewys y CTeKosn CTOoUT
TOPYKOM, KaK WrNbl eXa, a B 3aKpbITblX 4acTaX MNOMELLeHUS
yewys npuriaxeHa, Kak nepbs y ntuu,. Toraa noMeweHue éyaer
nonyyate MHoro Tenna ot CosiIHU@ WM Mano TepsaATb ero
Nny4yencrnyckaHmem, TeMnepaTtypa  AO/IKHA  AOWTH, no

BbluncneHuto, Ao 150° L.

Tenepb NycTb 6yaeT obpaTHoOE: CTek/la NPUKPOIOTCS Yellyeto, a
Ha OCTajibHbIX HEenpo3payHbIX YacTax UWMAUMHAPUYECKOrOo
XUNULLA 4Yewys CTaHeT neprneHAuKYNsSpHO K CTeHKam. Toraa
NOMeLWEeHNe OT COJIHEeYHbIX Nydyenm 6O6yaer nonydaTtb CaMylo
ManoCcTb Tenna, Ho 6yaer cBoboAHO ydeucnyckaTb ero B
MpoOCTpaHCTBO. B pe3ynbTaTte TemnepaTtypa 6byaetr 6nm3ka K
abconwTHOMy Hynwo (—273 U). Yewys, Kak BUAHO, AOJIKHA
MMEeTb BO3MOXHOCTb 6o0/lee wuamMm MeHee CKJIOHATbCSA K
MOBEPXHOCTN NOMELLEHNS, B 3aBUCMMOCTU OT HALLUEro XenaHus,

0N 4Yero Ao/KHAa WMMETb COOTBETCTBYHOLWWMA MexaHu3Mm. Paawu
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MPOCTOTbl KOHCTPYKUMM N yaobCcTBa OTAEe/bHble 4Yelwynku He
AOJ/IKHbI 6bITb Manbl. YTob6bl Aeno 6b1710 elle npoLie, UX MOXHO
3aMeHUTb ans LMAMHAPOB ATMHHbBIMU nosiocamm,
BpallaloWmnMunCs BOKpPYr CBOMUX ATNHHbIX CTOPOH,
PacnoJIOXXeHHbIX MO AJIMHE umnmHapa. BMecto noBopaymBaHus
WIN NU3MEHEHUS Yyrna HaAK/IOHA YewyWKU MOryT BblABUraTbCs
ApYyr u3 apyra wWiu caBuraTbCa BMeCTe, Koraa HYXHO OTKpPbITb
AOCTYN NyyaM. DTO — KaK Yy NAacTMHOK Beepa. MoxeT 6biTb U
YCTPOWCTBO, noaobHoe  6yMaxHOMy  CK/aablBaloWeEMYCS

doHapo, rapMoOHUN NN Mexy.

NHorpa TpebyeTca obliee oxnaxaeHne unn HarpeeaHue, nHoraa
MeCTHOe, coobpa3HO 3TOMY ycTpamBaeTcda u bnecrtdawasa ¢ obenx
CTOPOH 4ewys. Yem 605ee Mbl 6ygeM OTKpbIBaTb MjaCTUHKaMMU
cTekna mn 4yem 6onee 3akpbiBaTb Henpo3payHble 4YaCTU pakeTbl
bnecrdawen yewyen, Tem TeMnepaTypa nomeweHms 6yaeT BblLle.
Takum obpa3oM, OHa MOXeT M3MeHATbcs oT —273° LU, nam ot
abconTHOro Hynd, no 150° L. loTaHyn 3a pbldar B OAHY
CTOPOHY — TemnepaTypa noBbiCMNACb, MNOTAHYN B APYryl —
NoHM3UMacb. PyKosiTKa cCBs3aHa CO CTpesikon, U CTpesnka
NnoKasblBaeT Xefaemyw  TemnepaTtypy. byaem aBuratb
PYKOSATKOMN, NMokKa cTpesika He nokaxeT 30° L. Yepe3 HecKoIbKO

MUHYT HacTyrnaeT Tpornuuyeckas »apa; 3To byaeT TeMnepaTypa
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cpeabl B TEeHW, TO4YHee CcpenHaAd TemnepaTtypa rasa,
3aK/Il04eHHoro B annaparte. [loctaBuM cTpenky Ha 0° U —
APOXKUM OT xonozga. lNoctaBum Ha —50° L| — 3aMep3HeT pTyThb,
BOAA N MHOIMME XWUAKOCTWU; Mbl AO/XHblI 06/1a4NTbCS B ABOWHbIE
SCKMMOCCKMEe oaexnabl, 4Tobbl He normbHyTb OT Xonoaa.
MocTtaBuMm pykoaTky Ha —100° — Bce rmbHem OT Xxosioaa.

[TocTtaBM Ha +100° — BCe XapuMmcs, BoAa KUNUT.

Ecnn  orpaHuM4uTbCa  MaJiIeHbKUM  KPYrJibiIM  OTBEPCTUEM,
3aKpbITbIM Ny4yenpo3payHbiM CTEKJIOM W BRYyCKaTb MNYy4oK
CXOASLWMNXCSA Nydyen 4yepes 3TO OTBepcTue, 4tobbl TaM OHU
nagann pacxoasimMMca MNYYKOM Ha 4YepHbin C 06enx CTOpPOH
9KpaH, TO TeMmnepaTypa MOXeT U3MEHATbCA TEMU Xe cnocobamu
oT 273° xosioga A0 BeCbMa BbICOKOW CTerneHun, 3Ha4duTesibHO
npesblwatowen 150° L, HO He agoxoasiwen A0 TemnepaTypsbl
ConHua. BepodaTHO, MOXHO Ha npakTtuke nonydumtb o 1000° U,
NpuY HenJaBsWEMCS CTEKJIE U APYTnX NMoAXo4dLlmMX MaTepuanax.
HeobxoamMbl TOraa MHOMOC/AOMHbIE W TYrornjlaBKkue 4ewyunku.
Ecnn 6nwxanwme v gonayt A0 TeMnepaTypbl CBEYEHUS, TO
AanbHne 6yayT nMmetb 6osiee HM3KYI0 TeMmnepaTtypy. 3aMeTunu,
4YTO MPU NMOJYHYEHUN OTOMN BbICOKOMN TeMNepaTypbl Mbl NOr10WaeM
COJIHEYHOro cBeTa He 6osblue, YeM npexage — A0 CXOXAEeHUs

nyyen, Kopouye: MNOBEPXHOCTb 3epkKan WM CcTekon He byaet
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6onblle HanbobLLEro CEYEHUSA LUAUHAPA, NEPNEHANKYNSAPHOIO

K nydyam CosiHua.

Ho peako noMeweHunsa ans ntoaen, pacTeHUM U TEXHUYECKUX
Lenem  HyxXaakwTcad B TaKOM  YyAOBULHOM  U3MEHEHUMU
TeMnepaTtypbl. MHOrme kKamepbl TpebyloT M3BECTHOW BbICOKOW
WNN HU3KOM TemnepaTypbl, CMOTpSA Mo uensaMm. W3meHeHue,
06bIKHOBEHHO, TpebyeTcs NUWb OYeHb MasieHbkoe, NpuToM 6e3
YMEHbLUEHUS KONMYeCTBa CBeTa. Toraa 3aTeHEeHHYI 4acTb
noMeweHns aenatotT bonee mnm MeHee cBeTon, 6onee wnu
MeHee CcnocobHOM wucCnyckaTb Nydyn. DTO YyCTpamBaeTcs pa3
HaBceraa; nMoOABWXHble Xe 4Jewynkm 6yayT wurpatb posb
He3HAYUTENbHYIO, OrpaHUYEeHHY n 6O6yayT TONbKO Koe-rae

HaKpbiBaTb NOMELLEHNE U NEPEABUTATLCA MO HaaobHoCTW.

OaHako noTpebHOCTb B Ae3UH@EKUMM NOYB U NMoMeLleHnn ang
yesiloBeKa W pacTeHun TpebyeT nepuoanmyeckoro MnoBbilEeHUS
Temnepatypbl Ao 100° L. 3To MOXHO AenaTtb OAHUM U TEM Xe
annapaTtoM A1 MHOMUX XUNui, nnmn opaHxepen. OH COCTOUT M3
MeTa/l/IMYeCKOoro nokKpbiBana, KOTOpOe  HaABWUralT  Ha

HENpPO3payHylo YacTb MOMELLEHUS.
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Bbix0/1 B OTKPbITbIVi KOCMOC YEPE3 LLUJII030BYI0 KaMepPy

(«A/Ib6OM KOCMUYECKUNX MYTELUECTBUI>)



KOCMOHaBTbI NMpUCTynarT K 3KCNepUMeHTaM B OTKPbITOM

kKocMoce («Alb6OM KOCMUYECKUX MY TELUECTBUN>)
YCTPOMUCTBO NOMELWEHUN ANA NIOAENA U PACTEHUMN

Tak Kak TeMnepartypa Ans8 MIAEN HYXHa O4YEeHb YMEPEHHas,
rpagycoB B 30 Lenbcud, utobbl ToNbKO 06xoanTbcs 6e3 oaexna

n 06yBU, TO XMUNULLA MOXHO YCTPaMBaTb MOYTU Npo3padHble, C
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NpeKpacHbIM BO BCe CTOPOHbI BUAOM 3Be3aHoro Heba, ConHua,
AYH, TJI@HET U MHOMOYUCAEHHbLIX U  pa3HOOb6pa3HbIX
yefioBeYecknx  COoOpyXeHun. PerynupoBka TemnepaTypbl
BHELWHSAS MNN BHYTPEHHSAS U MpeaocTaB/ieHa BKYCY Ka)aoro.
Mpu ae3nHdekumn nan yaanswTcd. Torga nepeaBuKeHueM
bnectawmx WMUTOB UM  Apyrumm  criocobamMmm nonydyaercs

YHUUTOXAlOLLAasa BCE XMBOE TeMNepaTypa.

[MomeweHne ang nwogenm A0MKHO 6biTb A4YEMKOW, BMELLAOLWEN
onpeaeneHHoro pasMepa obLecTso, KOTOporo obuwecTBeHHbIe U
MHAMBUAYaNbHbIE  MOTPEObHOCTM  AO/MKHbI  OblITb  XOpPOLUO

YAOB/IETBOPEHBI.

O6LwunHa coagepXuT 40 ThbiCAYM 4YenloBeK Hapoay oboero nosa um
BCeX BO3pacToB. W nomeweHune Ao/KHO 6biTb npucrnocobnieHo
ANS  Takoro Hacenenus. UunuHap ¢ 6onbwnM  gnaMeTpoMm
Hexopolwl, NOTOMY 4YTO AaeT Masio CBeTa Ha 4esioBeKa. Y3KUW
TOXEe HeKpacuB N HENPUATEH OrPAaHUYEHHOCTbIO NMPOCTPAHCTBA.
Mbl BbibepeM cpegHune pasMepbl, UMed B BUAY, UTO YeNOBEK He
pacTeHMe U He TaK YXe HYXAOaAeTCd B CBeTe; W3NuLlHee
KOJINYEeCTBO €ero MoXeT ObiTb BpeaHO AN a3 U KOXWU WU
YyTOMUTENbHO, O0CO6eHHO nNpuHMMAs BO BHMMaHue ero
AEBCTBEHHYIO Cculy B adupe. lNpeaoctaBum sydlle Kak MOXHO

6onblue cBeTa pacTeHUsM,
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A aymaro, ang unnuHapa AoBosibHO AnaMeTpa B 10 MeTpoB. IDTO
COOTBETCTBYET KOMHATe B 5 ca)XeHb BbICOTOK. Takon NOTONMOK,
WN CBOA, He MnMoKaXkeTca HM3KMM. Ha yenoseka nosaraem 100
Kybuyecknx MeTpoB, Ha TbicaA4y 4Yenosek noHagobutca 100 000
Kybnyecknx metpoB. [AnnHa Takoro uwmnuHapa o6bygetr 1 333
meTpa. UnnuHap moxeT 6biTb M30rHYT KonbuoM (anameTtp 420
MeTPOB) WM OCTaBaTbCs NMPSAMbIM, OKaHUYMBASACb NOJTYLLAPOBbIMU
nopepxHocTsaMu. [lpeanosioxXmm  nocneaHee. HaceneHwue,
COrflacHO CTaTUCTUKE, UMEET CTOJIbKO-TO CEMEUCTB, CTOJ/IbKO-TO
CcBOOOAHLIX MYX4YMH M CBOBOAHbLIX XeHLWMH. Kaxaonm cembe
nonaraeTcs ocoboe oTaeneHue U3 Tpex KaMmep: ANA MyXa, XeHbl
n aeten. CeoboaHblE UMEIOT Kaxabl ocobyto kaMepy. K TeHeBOW
CTOpOHEe uumnumHapa 6yayT NMpuMbiKaTb 3TWU KaMepbl, 3aHuUMag,
HanpuMmep, 2 MeTpa nonepek. CHadana 6yayt uaTM psaoM
KaMepbl CeMenHble, NOTOM KaMepbl CBOOOAHbIX MYXUUH,
HakKoHel, — KaMmepbl CBOOOAHbIX XeHLWMnH. Bce oHM He 6yayT
MPOXOAHBbIMN N UMEIKT KaXkaas ocobbln BbIXOA, Y CEMeN — [ABa
BbiXxoAa. NpoTUB KaMepbl CEMEWHbIX HaXoAsATCs ABe ANIMHHblE
3anbl: oAHA AN cobupaHusa XeHaTbiX, Apyras AN 3aMYy>XHUX.
Cnepytowasa 3ana — 6amxke K uUeHTpyY — ana cobupaHus
ceMenHbIx 06oero nona. NpoTme cBOOOAHBLIX MYXUYNH HAXOAUTCH
3a5a Ans HUX, TakXe NpOoTUB CBOOOAHbLIX XEHWWUH — 3ana Aans

XXEHLWWH. 3aTeM 3ana anga cobmpaHua tex u gpyrmx. OcranbHoe
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NPOCTPAHCTBO OTAAETCs AN1s cObUpaHMs BCeX XUTeneun rnoceska

BoobLle. BOT nonepeyHbin pa3pe3 unanHapa.

KocMOHaBTbl B OTKPbITOM KOCMOce HabsirogaroT 3Be34Hoe Hebo

n 3emsro («Arb60OM KOCMUYECKUX MYTELLECTBNIA>»)
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Co3pgaHne Ha 6opTy opbuTasibHON CTaHLUMKW MCKYCCTBEHHOU
TSDKECTH rnytem ee BpaiyeHnsi («AbboM KOCMUYECKUX

nyTeLecTBmnm>)



YCTponCTBO OpaHXepeu u CUCTEMbI pereHepaunn Bo3gyxa Ha
opbuTasibHON CTaHUMKN C UCKYCCTBEHHOMN TSXKECTbIO («A/Ib60OM

KOCMUYECKNX MyTELUECTBUN>)
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BapunaHT opaHxepeu ¢ UCKYCCTBEHHOMN TSIXKECTbIO B hopMe
KOHYyCa, OTKPbITOIrO CO/IHEYHOMY CBETY («A/IbOOM KOCMUYECKNX

rnyTeLwecTBmnm>)

NeperopoAky KaMep TMpornyckalT CBET, HO He MponyckatT

o6pa3oB. leperopoaok B 3asiaX MOXeT He OblTb, MPOCTPAHCTBO
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AO/DKHO OblTb OTMeXeBaHO peaKon CeTKoW Wunu  [pyrum
cnocoboMm. BnaxHoCTb perynumpyertca XonogunbHuUKoM. OH e
cobupaeT BCHO WU3UWHIOK BOAY, WUCNApSeMy0 JOAbMU.
Obwexuntne coobllaeTcsa C opaHXepeen, N3 KoTopowm nonyyaer
OUYMLLEHHbIN KNCIOPO4, U KyZa MNocblylaeT BCE NMPOAYKTbl CBOUX
BblaeneHnn. O4HU U3 HUX B BUAE XUAKOCTEM U MPOHU3bIBAIOT
MOYBY OpaHXepen, Apyrve npaMo BbiNyCKalwTca B UX

aTMocoepy.

Ecnhn B Xuauwe HaxoadaTcs W pacTeHus, nornowatuwme
YITIEKUCIIOTY U APYrne >XXUBOTHbIE BblAENEHUS, U Bblaensaowme
YNCTbIM KWUcnopoa, TO W Aeno ynpowaetcs. XonoaAWbHUK
MOCTOSSHHO paeTt obwunme dyuctom Boabl. OHa cHadana
yrnotpebnserca noabMm ongd nNnTbd, MUKW, OMOBEHWUW, MbITbS
BeWwen n T. 4., a NOTOM MPOnycKaeTcsd HacocaMn 4Yepes3 Nno4yBy,

roe norjaowaeTcd paCTeEHNAMMN.

ToNnwmnHa CTEHOK UMnamMHApa OKOJSI0 5 MunaumeTpos, B paMHOM
peweTke ropasano 6onbwe, Bec ero Ha 4enoseka — 80
kunorpammoB. O6bem 100 kybuuyecknx meTpoB. ConHua
npuxoamtca Ha  cybbekta 13,3 KBaapaTHbIX  MeTpa.
TeopeTnyeckn 1 KBagpaTHbIM METP MOXET AaTb 14 KnaorpamMmMoB
Kucnopoaa, a 13 kBagpaTHbiX MeTpoB — 182 kunorpamma. Ecnu

YTUNNU3NPYETCH pacTeHnsamm Tonbko 1% (6aHaHbl gatoT 4o 5%),
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TO KUCNopoAa OKaXeTca BaBoe 6onblle, YeM HYXHO. [pn 3TOM
NONy4YnTCa yrnepoaa 5 kmnorpaMmoB B CYTKW Ha 1 KBaApaTHbIN
MeTp, a Ha 13 kKBagpaTHbIX MeTpoB — 65 Kmnorpammos
yrnepoga, 4to B Buae Myku pact 130 kunorpammoB. Ecnu
ytunusnpyetca 1% (6baHaHbl M KopHersiogbl Ao 5%), TO
nosnyymm 1,3 Knnorpamma, 4Yto onATb-Takun BABoe 6osblue, YeMm
HY>XHO ANs MPonNuUTaHus B TPOMNMYEeCKOM KamMmaTte 3dupa, Tak
Kak gacT 3 QYHT MYKU, In 4 C NTMWKOM yHTa rneyeHoro xneba.
KOHeYHO, MOXXHO U elle YyBeNYNTb COJIHEYHYIO NOBEPXHOCTb U
BnonHe obecneuntb cebss KNCIOPOAOM U MULLEN, HO HE Bceraa
aTMocdepa pacTeHnUin U UxX noysa n yaobpeHmns noaxoasm ans
yenoseka. OToOM, U 3TO rnaBHoe, ANA yAep>XXaHus MNOo4YBbl OT
paccbiNaHnUs U pacnpocTpaHeHust B BuAE MblIM N MENKUX
KYCOUYKOB MO BCEMY XWUAULWY HYXHbl 0cobble npucnocobneHus,
npowe Bcero — cnabag TsaxecTb, noaydaemMas BpalleHneM. IT0
TOXEe MOXET He COBCeM TMoHpaBuTbCsa noasaMm. OpaHxepes,
6narogaps aToMy, AO/IKHA MUMETb COBCEM 0CObOble YCTPOMCTBO U
dopMy, He BnonHe noaxogswme ansa xunumwa. Utak, B ngeane
Xunmuwa, Xotd M Moryt 6blTb CoeguHEeHbl B O4HO uefioe C
OpaHXepessMn, HO B HUX MOXEeT OblTb TO/IbKO OrpaHuUYeHHoe

KOJIMYECTBO OMNpeAeneHHOoro copta pacTeHu .
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COBOKYNMHOCTb MAen, runoTes, Te3UCoB, COCTaBUBLIMX cogepKaHne GUNOoCOPCKUX COUYNHEHUM
K.3.Umonkosckoro, cam KoHCTaHTMH SayapaosBud Hassan «Kocmuyeckon dunocodpuen». EE
LeHTpa/bHbIM 3/IEMEHTOM CTano CMOAE/IMPOBAHHOE C MOMOLLBLI0 HAayYHbIX METOAOB YYEHME O CMbIC/e
YKM3HU 1 NOCTUNKEHUM €0 B NpoLLecce peasnsaunm HPaBCTBEHHOM NPAKTUKM.

O BaXXKHOCTU 3TUX UCCNEAO0BAHUI ANA YenoBevyecTBa roBoput yteepkaeHue K.3.LlMoNKOBCKOro o Tom,
UTO TEOPUIO PAKETOCTPOEHUA OH pa3paboTan AUWb KaK NpunoKeHne K csoum ¢unocopckum
M3bICKaHUAM.

YYEHbIM HaMMCaHO MHOXKecTBO GUAOCOPCKUX PabOoT, KOTOpble MasOM3BECTHbI HE TO/IbKO LUMPOKOMY
yuTaTenNto, HO U cneumnanncTam BBUAY UX MHOTOIETHErO 3aMaNunBaHMA. ITU KHUMM — NOMbITKa NPOpPBaThb
«3aroBop MONYaHUA» BOKPYT GMA0CcodMM PYCCKOrO KOCMUYECKOTO NPOBUALa.

HoBoe MbilneHne HeBO3MOXKHO 6€3 MOMCKA CMbIC/1A KU3HWU B e ANHCTBE HaceNEHHOro Kocmoca.
Obpaluanck K ceomm yntatenam, K.3.LlMoNKOBCKMA rOBOPUT:

«llocmaparcb 80occmaHo8UMbL MO, 4YmMO 8 COHMeE meicayenemuli ymepAaHo
yesioeeyecmeom, omoeiCKameo O6pOH€HHbIU um Cf)UﬂOCOCf?CKUU KaMeHb».

«Bydbme BHUMAMeEsIbHbI, Haripazcume ece cussbl, Yymobeli yceoume U rNMOHAM®b u3sigeaemoe. »

«30 HanpsaxceHue, 30 BHUMAHUe 8bl By0eme 803HA2PAHOEHbl, He CKaXy CMopuyero, 3mo
yepec4yyp cnabo, Ho 6eamepHo. Hem cnoe 0414 8bipaxceHuUA mex 6a1a2, Komopele 8bl noay4yume 3a
ceoli mpyd. Hem mepebi 0149 smux 6aaz. I3ma mepa ecmb 6eCKOHEYHOCMb .

K. 3. UnonkoBcKkum
«R1Baa BceneHHaa»
1923r.



https://tsiolkovsky.org/ru/nauchnoe-nasledie/
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Hay4yHo-nonynapHoe nsgaHue

KoHcTaHTMH Dayapaosuy LLIMonkoBcKum

«Kocmuuyeckaa punocodpua»
www.tsiolkovsky.org

PykoBoauTtenb npoekTa Hukonan KpacHoctyn
AnsaiH TaTtbsAAHa KonnakoBa, EBreHuii Mpogaiiko
XoctuHr, CMS Cepreit Monos

Mpurnawaem Bcex NPUHATbL y4acTue B AaHHOM npoekTe!

Ecnu Bbl XoTUTE M MOXeTe OKa3aTb CO,EI,GIZCTBME A3aHHOMY MNMPOEKTY,
CBAXUTECb C HamKM No email support@krasnostup.com



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

