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KAR 'HUTDb B KOCMOCE

Nszparenscrso «Haykay mpegmpmeano mspaHue mMperk-
me He mUyGiaWKOBaBIIEXCA 3aMeToK HoHcramTmHA OXyapRo-
Bmua I[MOIKOBCKOrO, HMOCBANIEHHEIX OCBOGHHIO YEIOBEKOM
KOCMAYECKOro MpocTpaHcTBa. IloTpe6oBanca KPOMOTIHBHIMA
TPyZ mo pacmmpoBKe 3ammceit, BemeRHEx H. 3. I{momxos-
CKEM B (popMe NHEBHEKA, OTHEILHBIME OTPHIBKAMI.

Komcrartma InyapmoBnd Obin 3aHAT paspaboTKoil TeXHH-
decKmX ferajell o0MTAHWMA delOBeKa B KOCMHYECKOM MpPO-
CTPAHCTBe, CYAA IO flaTaM 3aMeroK, ¢ ceHTabpa 1919 romga mo
ampens 1920, B caMblif TPYTHBI W TOJMOTHBIA TOR MOJOMOM
CoBercroii pecyGauKm.

WcnniTeiBass TOPRKYI0 HYXIY B caMOM HeOOXOTHMOM, JH-
IIeHHEIH W3-3a GIOKAZbl MEPOBOH TeXHWYECKO#M mE(OpMAanAm,
OTOpBAHHEIA W oT OmOrmorex MoCKBEI, oTelm KOCMOHABTHKH
peman mpoGieMEr Gymymero HaegmHe ¢ 0e3gHOM HeMO3HAH-
HOro. MoImp ero ymMa W WHTYHUINA TAKOBHI, 9TO He IepecTaemb
ymueasareess mM. Ecam 681 K. 9. IlmomxoBckomy mpmmuroch
pasBHBaThH CBOE JapoBaHMEe He B HAMIETe 3aXO0JYyCTHOIO IO-
popka mapckoit Poccmm, a B aKTHBHOW W MOTydYell HayIHOR
cpeme CoBOTCKOM CTpAHEI, TO TPYMHO Jake cebe MPeNCTABHTE,
KaKuX BHICOT HAYKH 0 KocMoce cMor Obl mocTurayTh I{momkos-
cxmit. Ho, ¥ mecuacThio, pa3BUTHE COBETCKOM HAYKH A Hero
OPUILIO CIMIIKOM IMO3IHO.

W3nanme 1epHOBUKOB 3aMACEH 0 TeXHHKe JKW3HHA B KOCMO-
ce BHAKOMHAT UATATENA C OYeHb CMEJLIMH CO00pasKeHHAMA
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K. 3. IImonkxoBCcKOro 0 femeBOHX W OPOCTOH DHEPreTHKe KOC-
MI9ecKOro MPOCTPAHCTBA W JKA3HH, (He CKOBAHHOM 0e3o0pas-
HOW CUION TAKECTH.

3amerkr K. 3. IlmonkoBckoro maummarresa ¢ obmero pac-
CMOTPEHHAA YCIOBHH JKU3HM W MaTePHAIbLHEIX PEeCcypCcoB KOC-
MHA9eCKOro IPOCTPAHCTBA BHYTDPH CONHEYHOM cmcTeMsl. llop-
pobHO 0GCyKmaeTca HeBeCOMOCTh, YCIOBUA NBHIKEHHSA W IIPO-
H3BOACTBO PaboT, BILIOTH N0 IBUYKEHMI 4el0BEYECKOTO Tela
BO BpeMs Tpyaa.

ITmonKkoBCKAA faskKe maeT CIOBECHHI 00pa3 KOCMHAIECKOTO
MPOCTPAHCTBA, OKPYIKAIOIIEr0 Yel0BeKa, BIUIOTEH [0 IICHXO0JO-
TAYeCKAX WIMO3WHA 3aMKHYTOW, YePHOX W TeCHOR cdeps.

Hanee oH mepexomWT K PA3MBINLICHHSAM HAL YCTPOMCTBOM
JKANBIX TOMEINeHnH, KaMep I MONYyYeHHS Pa3IMIHHIX TeM-
meparyp, TEIVIOBHIX MAIOHH M 3JeKTPHYeCKAX TEeHEePATOPOB.
IloObiBaHme DOATATEABHEIX BEIECTB 3aHMMAeT MHOTO MecTa
B paccy:xmenmax H. 9. Ilmomrosckoro. OH HeOTHOKpPATHO
BO3BpaAlaeTcsa K 9TOH mpobieMe, paspelmas ee «HAa HEPBEIX
mopax» YCTPOHCTBOM NHIMHIPHIECKHX TeIUIAN. l|AnmHEApH-
YeCKAMH JKe WM KONBIEBEIMH BHUAATCA Il{WMONKOBCKOMY T
JKUILIe IOMeINeHnms oOmTaTedeil KocMoca. B KOHIe 3aMeTOK
OH JaeT NpHMepHEIE PacYeTHl pasMepa KOCMHYECKOTO JKUIH-
ma Ha «obmuEy 1-ro paspsma» B THICAYY deloBex 000ero
mMoja W BCEX BO3PACTOB — HPO3PAYHOTO IWINHAPA, THAMET-
pom B 10 mMerpoB m mrmmoit B 1333 mMerpa, «c OPeKPaCHEIM Ha
BCe CTOPOHEI BHIOM 3BeamgHOTo Heba, ColHNa, JIyH W MIaHET).

3amerkm HomcramrmEa OmgyapmoBmua ofpeiBaloTcAa HA
mate 1 ampems 1920 roma — Ha 3aummcH, O3arIABIEHHON
«YeTpoiicTBO OpaHIKeped WIM IWTOMHWKOB JJIA DacTeHHii».
Coobpasxennma K. 9. IlmonroBckoro, HamncarHabie 663 Majoro
moJiBeKa Hasaj, MPeACTaBIAIT TeM He MeHee OONBIION WHTe-
pec 1A COBPEMEHHOTO IATATEIN.

Aro — cobpaHme MEICTed, IOCBAMEHHBIX OfHON, pefKo
obcysmaBmeiica B JmTeparype, mpobieMe OOMTAHUSA dYeI0Be-
Ka B KOCMHYECKOM IpocTpaHcTBe. HecMoTps Ha W3BeCTHYIO
OTPHIBOYHOCTh ¥ HECHCTEMATH3MPOBAHHOCTH 3aMETOK-IePHO-
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BHKOB, YATATeNbh YBUAWT B HAX KABYI0 CBASH C COBPEMEH-
HOCTBHI0 W (KODHW» MHOTHX BechbMa Cephe3HHIX mpoOieM, 3a-
HEUMAIOIAX W HOHHEIHE [ieATeNell 3aBoeBaHUS KOCMOCA.

Yurarens mpoctar K. 3. Ilmomkosckomy ommbountre,
MeILKOM CHelaHHbIe 3aMeTaHus O BO3MOIKHOCTH OBICTpOM
TpaHecOpMANMA UeN0BEKa B KOCMOCe, KaK, HampwMep, pas-
BUTHE XBaTaTeIbHON (YHKOUE HOr W TeM Goxee «(PUTO300HM-
BanMIo», WKW IpeBpameHne B ;kumsoTHOpactenme. CoBpemen-
Hasg HAayKa 3HAET, 9YT0, OPH 9YPE3BHYAWHON [INTEIBHOCTH
MCTOPAYECKAX W3MEHEHWH JKMBHIX CYIIECTB, IS HUeJ0BeKa
HEeMBICIIMO JKaTh, IIOKa OH M3MEHHTCA Gmomormuecknm. Hyma
CKOpee W TIPoIle 3aMeHHUTh HTH IPeBPalleHHs CO3TaHMEeM CO-
OTBETCTBEHHEIX IPUOOPOB W OPYAWH, KAK 9TO UENIOBEK JIeIaeT
yie Ooree MAIIIMOHA JIeT.

TMomsiTHEI W TeXHWYeCKWe OMWOKA HEKOTOPHIX IIOICIETOB
M OpPOrH030B, 00A3aHHEIE HEIOJHOTe 3HAHMA W HAyIHO-TEX-
HEUYecKol mH(OpMAmuM Tex JeT. 3aTO UHMTATeNh € YHHBIe-
HAEM OTMETAT W ONEeHHWT YANBHTENbHYI HTPOHUIATEIBHOCTH
BEJIMKOTO YYeHOr0, MOXO/IA HAMEYABINEro paspeleHme TeXHH-
9eCKHX BOIOPOCOB, KOTODHIE eIe COoBCeM HeJaBHO MOpasKaim
Hamie BooOpasKeHEHe B HaygHOH (aHTACTHKE, a TAKIKE TACTHIO
PeajIm30BaNnNCh B YCTPOWCTBE WCKYCCTBEHHBIX CIOYTHHKOB W
KOCMHUYECKHX PaKer.

Tyr m TepMosmexTpmueckne Garapenm, W TEIJIOBEE TBWUTa-
Texnn, paforarmme HA PE3KOW pasHHIeE TeMIepaTyp KocMoca,
7 5KpaHWPOBaHWE NOMEMIEHWH deIryAYaTHIMA B HOBOPOTHEI-
MO CTaBHAMIE AJA NOXY4eHHA NIOOHIX TeMmmeparyp oT abco-
moTtHOTO Hyasa no 5000 rpagycos Temmna.

IMmonxosckmit mpenmaraer cozmate armMocepy IS ABIXa-
HAA 9eJ0BEeKAa M3 UMCTOro KACIOPOAA ¢ [00aBIEHHEM B ONHY
mecaryio atMocdepst. Or gymaeT 06 W3TOTOBIEHHY M3 TOHKIX
MeTaJIAYeCKAX INIEHOK THTAHTCKAX 9KPaHOB I chepmaecKmx
3ePKal [IA HDOXy4YeHWS BLICOKWX TEMIEpaTyp, KOTODPEIE II0-
3BOJIAT TNABHTH OONOMKH MalBIX ILIAHCT, TOJYyYaTh HeoOXo-
JT¥MBle METAJIBI, KaAMEHHEIE CILIABH M CTekiaa. Bmomme Bos-
MOKHO BBIIEIATH U3 TOPHEIX TOPOJ THAPATHYI0 M KPHCTAJLIO-
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BaNMOHHYIO BOXY, a Take Bce HYKHBIe rassl. llocaemHme
HaJ0 CHKA/KATh, 3aMOPAKHBAThP M XPAHATH mmTa0eaAaMA —
(KaK IPOBa», IO BEIPAIKEHAIO YIEHOTO.

Ilomo6Hoi#t cmemocTn HaydHO#H (paHTAa3ME MOTyT H03aBH-
IOBAThH JIy4IAe COBPeMEHHEIE aBTODHI HPOW3BEeHHHA O KOC-
Moce m OymymeM!

IlmonkoBckuit 0OKyMbIBaeT OWOIOTAYECKYI0O CTODOHY He-
BECOMOCTH W IPEJBOCXUINAET HEABHME ONBITEI AHTIAACKAX
$u3momOroB ¢ mOrpyMKeHWEM JIOflefl B aKBAMAHTaX B BOLY
OMIMHAKOBOM ¢ TEJIOM TeMIEepPATypHI, TOBOPA, 9TO B HTOM CIY-
9ae CTATONHTEI OPraHOB PABHOBECHA [OMMKHEL 0OeseiicTBo-
Barh. HoHcTauTHH JOyapmoBMY He CMOT, €CTECTBEHHO, Impefi-
BufleTh eme Ooiee rIy0oKOoe HApyINeHWe CBA3eld dTeaoBede-
CKOr0 OpraHm3Ma ¢ BHEIIHMM MWPOM, BIUIOTH J[0 ICHAXHIE-
CKOV TPaBMEL.

Samerrnm K. 9. llmonkoBcKoro BBOMAT UnmTaTeldd B IPOMEce
TBOPYECTBA TEHMAIBHOTO YYEHOrO, COBEPINABINAICA B TPYA-
HY0, IONHYI0 HEB3TO[ 510Xy cramoBiernsa COBETCKOro rocy-
mapcrBa. Tem Gomee 3pmMo mpefcTaer mepe; HAMA MHOJBHAT
OCHOBaTeNsd KOCMOHABTHKZ, WEPBBIM CO3[ABINEr0 IOYBY M
OCYIeCTBIEGHMA B3IETA YEI0BEYECTBA K 3BE3[aM.

Wwons 1964.
H. A. Egpenos
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13 cemTabpa 1919 rona

¥ Ilpocrpancrea rpyecom Coanuya

T'pomapmEsr mpocrpaEctBa Bokpyr ComEna, TaMm, rfe
GIyEmaioT IIAHEeTH W 3eMiA CO CBOMME coyTHEKaMm. Bool-
pasmM cdepy, HeHTp Kotopoii comamaer ¢ Commmem m Io-
BEDPXHOCTH KOTOPOM MPOXOMMT depes SeMio. JTa IIOBePX-
HOCTH, OCBeIIeHHAs BEYTpH orBecHBIMEA ayiama ConHnma c Ta-
KOIO yKe CHJIO0I0, KAK B HOJIIeHb BECHOIO OCBEIaeTcs I0IBa Ha
3eMHOM PKBATOpE, TOJYYaeT CONHETHON DHEPIUE B 2,2 MUI-
amappa pas Goabmme, weM Bech 3eMHOM map. IIpocrpamcTBa
JKe TYT A 3acejeHHWs eme ropasgo 00JabIme, MOTOMY dTO
MOYKHO CeNHTHCA BBHINIe W HEMKe DTOi cdepsl, T. e. ONmXe I
mameme or Commnma. Ha 3emme pacmpocrpameHme deloOBeKa
KBePXY U KHH3Y 3aTpyRHSeTcsa Tskecthio. Hampmmep, B MHO-
TOSTAKHEBIX [IOMaX HYKHBEI JIGCTHHUIBL, MOIbeMHEIE MAIIWHEL,
HYKHBE O4eHb MPOTHBIE 3MaHNA W T. I. B adupe sToro Het.

B cBomx Tpynmax A MOKA3EIBAJN, YTO M B HACTOSAIIEE BpeMs
MOKHO JyMAaTh O BO3MOJKHOCTY TI€PeCelNeHHus B HTH OPOCTPAH-
crBa («MccmemoBanme MEUpPOBLIX TPOCTPAHCTB PEAKTHBHEIMA
mpubopamm» ). Tpymuee m GecmiogHee MOCTHIHYTH OONBINTAX
mnamer. JIerko MOCTIIREMEI Majble INIAHETHl,— TaK JKe IMod-
TH, KAK U MEXIUIAHEeTHEIE OPOCTPAHCTBA. IJTO OTTOr0, 9YTO
CIOYCK HAa HAX OYeHb Jerox. HanpmMmep, Ha ILIaHeTe ¢ Aua-
merpoM B 12 rmmomerpoB Tmxects B 1000 pas memsime, wem
ma 3emie. Temo, magas Ha TaKyw INIaHery, Opmobperaer
cxopocts 11 MeTpoB B CeKyHANY, ymap OT Hee IIerKo ycrpa-
HuTh. JlOCTM)KEHWEe WIaHeT IMOTOMY He 0COOGHHO MAHHUT, YTO
TaM MBI HOTPEBOMKEM [PYTYI0 KA3HB, MOMKEM BCTPETHTH CO-
OpOTHBIEHWe, HEJOCTATOK MeCTa, W BOOOIIEe BeNHYMHA MpPO-
CTPAHCTBA TAM HWYTOYKHA; YCIOBUA JKA3HHA HE COBCEM M3BECT-
HBI, MO3KeT OBITH HempPHEeMIEeMBl YeaoBeKoM. OTHOCHTEILHO
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TeMIepaTyp 3TO HOJOKATEIBHO BEPHO, OTHOCHTENBLHO JKe AT-
mocdep, TOYBEI M JADPYrEX YCIOBHH — BEeChMa BePOATHO.
Cuyck TakKe KpaliHe 3arpyqHHETeneH m TpeGyeT OrPOMHOrO
KOIMYecTBA B3DHIBUATEIX BemecTs. Haromer, 94To MBI BEIAT-
paeM Ha 3THX LJIAHETAX Majke NPH CAMBLIX 0JATONPASATHBIX
yemopmsax? Opuum menwm [mpuTsskeHwma] cMeHEM Ha IpyrHe —
semubie Ha menn Mapca miam Bemeps. M Gymem mo-mpeszHe-
My of6;ajaTh HUYTOIKHOM jolell CONHEYHOH HHEPrAE W Io-
npeskHEeMy OyfeM CcKoBaHBI 6e30o0pasHOW CHION TAMKECTH.
ToXBKO KOTMa MOTOM YeJOoBeK 6ymeTr MOTYINecTBeHHBIM 00m-
taTeaeM d>Pmpa, TPHIETCA TOAYMATh W O OOJBINIAX TMIIaHe-
Tax.

15 cemTabpsa

¥ Ilpumrnem ® acrepoudy

Boxpyr CoxHna HoCATCA [Be TPOMAMHEIX TUIAHETHI,
mecTh cpefgHed BexmuwHb (Bpome 3emunm), 2—3 HecATHKa
IUIAHETHHIX COYTHWKA, OKOJO THICAYM MAalBIX INIAHET — acTe-
POHIIOB, ¢ AMAMETPOM B HECKOIBKO COTEH HIN JECATHOB KH-
JIOMETPOB, eIle O0O0JBINe — HEeBHJUMEIX B TEJECKON TUIAHET C
AWaMeTPOM B HEeCKOIBKO KWJIOMETDPOB, rpOMAajHOe TWCIO eIne
MeHbLIINX HeOeCHEIX Tell, HeHMCIMCIEMOe KOIHmIecTBO Hebec-
HBIX IIHI0 M KaMmel, magalolqnx WHOILAa Ha 3eMJI0 B BHIE
appONMTOB, WIA METEOPHTOB, LpPOJeTAMuX arMochepy
B BHUJE 3BE3[[09eK W YHOCAIMHXCA famee. UeM MeHBINe pasMep
HebecHOro Tejia, TeM OONbINe HTUX Teld HOCHATCA B HANIEH COJI-
mewHoi#t cmcreme. OTclofa BEIHO, YTO, IOCEIMBINACH B ampe,
MBl He HalijleM He[0CTaTKAa B YH00OMOCTH;KAMEIX MAaTepPHAIax
I CTPOHTEIbCTBA JKUBHME, UTO Hajke IOBMIE30CTH 3eMIH WIH
ee OpOMTHEI eCTh MaJIble IIAHETH B HECKOIBKO KAIOMETDPOB —
9TO BEAHO H3 TOrO, YTO aTMocepy 3eMIM MHOTHA HPOIETAIT
TaKOBEIE faske M0 4 KmioMeTpoB B Amamerpe. Ham Her Ha-
H00HOCTH 3aKabalATBCA CHIOK TsAMECTH OONBINHX ITaHeT:
MBI MOKeM BOCIIOIB30BAThCS MaleHLKIME HeOeCHBIMH Teja-
ME ¢ IOIEePeTHHKOM B OJWH KHIOMETp W MeHbme. Ha Ttaxroi
mIaHeTe, OPH TIOTHOCTH 3eMid, TshKecTh B 12 ThICsSY pas
MeHbINe, 4eM ma 3emue. Tejo, nagammiee Fa TaKyio MIaHETY,
IMeeT CeKYHIHYI0 CKOPOCTb MEHLIIE OTHOr0 g, H IOTOMY
cOe[MHEeHNe ¢ TAKMMU ILIAHETAME COBEPINeHHO 0e301macHO #
me Tpebyert sxepTB. Ha Hee MOKHO mpsAMO WPHITHYTH ¢ Heda,
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BTO BCe PABHO KAaK HOPHDKOK ¢ KOMHATHOro mopora. Takas ma-
Jdafg TAYKECTh He MOJKeT OBITH HMelsMH IPeIATCTBHS] IS JKH3-
mm. Marepman ke momo0HOX miuaHeTsl rpoMamed. O cocTas-
JIseT, PH IIOTHOCTH 3eMIIH, OKOJIO 3 MUJUIMAPOB TOHH. 3HA-
9uT, Ha KayKI0r0o JYejoBeKa 3emid mpuperca 1,9 TOHHEBI, WiId
oxono 90 mymoB, 4TO [{OBOJBHO A HOTPEOHOCTH dYeIoBEKa.
Ecnm 5Ty MajeHBKYI ILIAHETY IPEeBPATATh B JKWIAINE s
nwaeil, PacCTAHRYB B IIPOCTOPHBIA AJIMHHBIA IUIAWHADP, TO TATO-
TEHHWEe ero emfe YMeHbIOWTCA BO MHOJKECTBO pas, a BHYTpHU
nuInHEIpa ero cosceM He Oymer. Virak, ¢ rHeToM TyKeCTH I
HEJ[0OCTATKOM MaTeprmajia B 9QHPHOM cpefle MOKHO HE CUH-
rarbesa. Ho mosxeMm mpumerats m k maamere B 100 xmiaoMerpos
MOUEPeTHNKOM, Macca KOTOPO# B MILIMOH pa3 0oibIme Ipe-
neiaymeit, a tsokects B 120 pas MeHbINe 3eMHOM.

BemecrBo HebecHBIX KaMHeH, KaK W ILUIAHET, COCTOMT H3
Pa3HBIX HPEBOCXOAHEIX METaJIOB, ra30B, HEOOXOMAMEIX W [0-
CTATOYHBIX A ycTpoenus sKmsum. OHE HAM HagyT W COBep-
IIeHHO HOBble WIW PefKUe Ha 3eMile MaTePHAJHI, TAK Kak HOy-
MaeM, UTO AacTepOHAEl [Hepas6.] cefiuac HaM HeTOCTYIHEHL
Mur MokeM W3 HEX TOCTPOMTH MPO3pPavHbIe M Kpemkme 0060-
JIOYKK JUIA COXPAHEHHS ra3oB, JKA3HHU DPACTEHHA W UYeJIOBeKa.
Comume B ampe Tak ’Ke JKUBHTEIBHO, Kak m Ha 3emiue. Tem-
moTel He MeHee. llodeMy sKe He KUTH TaM, He PaccelAThCA,
ecium 9(pEPHEIE IPOCTPAHCTBA TaM B OWIMHOHEL pas oOmmp-
Hee, ueM Ha 3eMie?

17 cerrabpsa

¥ [Jeuixenue marvix Tean
8 COIHEeUHOU cucTeme

JBusKeHHe TpoMafHBIX HeOeCHBIX Tel B COXHETHOR
CHCTeMe W3BEeCTHO H3 acTpoHoMmu. TaxoBo ke OymeT m HBH-
JKeHWe MAJIeHBPKHX Tel, MePeHeCeHHBIX TYHA UeI0BEKOM.
Ecnn, manpmmep, BMecTo Hameit JIynbl OyzmeT ofHO HMIE He-
CKOIBKO TeJ, COCTOAINAX W3 JKMBOTO HIW MEPTBOTO BeIlecTBa,
TO WX [BI)KeHHe IPH TOH jKe HAYAIBHON CKOPOCTH WM HAIPaB-
nepnm (Karkme mMeer JIyma) mHwdeMm mour:m He Gymer oriam-
9aThcA OT ABWKeHHA Jlyael. VIBMeHHWTCA TOIBKO UYTOUKY
OBISKEeHme 3eMId W, COBCEM He3aMeTHO, IBIKeHWE ILTaHeT I
Commma. [leficrBmrensHo, JlyHa BacraBigna 3eMII0 CBOEM
TATOT@HAEM OMNMICHIBATH Pa3 B MeECHI CPABHHETEIBHO KPOXOT-
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HEI# KpyTr; BIWANA OHA BechbMa Mall0 Ha [BHteHHE [PYTHX
HebecHrx Ten. Hamm ke mMameHbKEe Teja, KOHEYHO, IO CBO-
et macce, OKa)KYT HeWSMePWMO Majoe JeHCTBWe Ha JADPYTHE
TeJa, KOTOPEIM Ha IpPAKTWKe MOKHO mpeHeOpeds. Taxixe m Ha
MeCTO KasK[(Oo# IJaHeTH MOKeM LOCTABLTH HAUIA MAaJeHBRHE
Texa. Kcum mpmpare mM Ty Ke CKOpPOCTH M HaImpaBjieHHme, Ka-
KyI0 HMeeT HJIaHeTa, TO U [BHKeHNWe WX OymeT TaxKoe ke, KaK
IBUKEHNe 3aMeHsIeMOro HeOecHOro Teja. Y CTpaHeHUe IIIaHe-
THI, 0CO0EHHO GONBINON, pasyMeeTcsd, mMelo Obl 3HAWEHHE I
OPYTEX TeJ CONHETIHOW cucreMbl. Tak, ycrpameHme IOmmrepa
3acTaBmIIO OBl €ro MeCTh CIYTHAKOB CIEeIaThCs CAMOCTOSATEIb-
HBEIME I[LIaHeTaM#, Kpysammmuca okono Commma. [[BmxeHms
OCTAIbHBIX HEOECHBIX TNl 0YeHL HEMHOrO0 OB W3MEHWIUCH.

Ho HeBo3MokHO, fa W HeT HaMOOHOCTH YCTPAHATH NJa-
gerol. Hamm MameHBbKEe Tejda B HOYTHTEILHOM yHAJeHHAH OT
IIaHeT MOTyT 0e3MsATe;KHO Bpamarbes Bokpyr CoOMHIA KAk
3ampaBcKue miaHeTs. [lo0nmme K miameraMm STH Ke Teja MO-
IYT CHeNaThCA COYTHHKAMH IUIAHET, MAJICHBKEMH JIyHAMI,
mo0IM30CTH JIyH — OHH CHemalTcsa COyTHHKaMu JayH. Huka-
KOT0 BIHUSHWSA, II0 CBOEH Maloil Macce, Ha JABI)KeHme Hebec-
HEIX Tell CONHEYHON CHCTeMBI OHM caMd mMeTh He moryr. Ha-
NpPOTHB, WX [[BHKeHNE BCEIeJ0 OymeT 3aBUCETh OT OKpPYIKalo-
X X TPOMATHEIX Tel COJIHEYHOH CHCTEMBI, OT HX IIOJOMKe-
HHES, CKOPOCTH ABIZKEHWS W €r0 HampasieHms. Boolmie e
OBWKeHZEe OymeT Taroe ke, KAk ILIAHETHOE WX KOMETHOE.
ConporusieEne 3mpa HEHX3BECTHO, HO BCE K OHO TaK MAaJo
HajKe A KPOXOTHHEIX Tel, 9TO er0 B PAcueT MOKHO COBep-
meHHO He mpmEEMarb. OJHAKO Nyulle W HaJeKHEH HOPEMK-
HYTh K BHJHMBIM aCTePOMIAM.

Honyctum, 910 Kakoe-HmOyIb Ted0 HAXONUTCA HA pac-
crogamz 100 Mmanmoros kmmoMerpos or CoaHNa, T. €. B IIOI-
Topa pasa Gamke Semud um B 1,4 pasa maneme Bemepsr. Coo6-
MM eMy CKODPOCTh, IePUeHJUKYIAPHYI K pagdycy, COemm-
aatomemy 510 Teao ¢ Coxmmem. Ipm owens mamodl miam HyiIe-
BOH ckropocTE Texo HawHeT mamarh kK ComHNy m ymamer Ha
Hero uepes 53 mma. Ilpm cexkymmmo# ckopoctm B 35,4 KmiIo-
MeTpa oHO GyZeT OmECHIBATH KPYr, IPH MEHBINEH CKOPOCTH —
snnnc, npubnmKaomuiics K CoIHIYy, TaK 9YTO OH MOMKeET 3a-
Heth 3a moBepxHoCTH ConHma, mpm GONbOIEH — DIAHIC, yHa-
aaomumiicss or ColHIA, KaKOH ONMECHIBAIOT HepHOfHYecKHe,

T. . BO3BpalaloImyecss KOMeTH. IIpu cropocT: sV 2 (50 xm-
JOMeTPOB) pas Goibiell HAIIE Tejla COBCeM He BO3BPAMAIOT-
¢ & Comamy, mBurasch mo napaGolImduecKoil fyTe Bce THUINE H
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ramie (K HYJI0), HO 0eCKOHET-
HO, HEKOIJa HE 0CTAHABIMBA-
sCh; OpH emme O00JbINeH CKO-
pOCTH, Tela [BUraloTCA OO T'd-
mepboNAYeCKON KPUBOH, BeTBH
KOTOpO#, [0 Mepe YHaleHH,
Bce OamsKe m ONMIKe HMOXXOIAT
K OpAMEIM JEHEAM ® o0pa-
3yIOT MeXIy co000 Malrbri
wian Goxpmoit yrom. Yem 60ib-
1Ile CKOPOCTh, TéM M yrox 6ymer
fombmre.

To ke cupaBegmBO W MJIST
IOBIJKEHHA OTHOCHTENBHO BCA-
KOro [pyroro HebecHOro Teaa
(1. e. me Commma), ecim mpe-
HeOpeds BAXAHAEM OCTANBHEIX;
TOJIBKO CKOPOCTH OymeT WHAs,
coobpasHasg  IpPUTATHBAIOMEl
Macce.

Bamxe k Commmy morpe6-
Hagd [JA [ONYYeHHS TeX IKe
KPHUBBIX CKOPOCTH Oymer 6oab-
me, pgaxpme or CoxmEma —
Menbre. To Ke m A miaHer,
UX COYTHAKOB M BCAKHX Tel.

Hanpumep, Ha paccTogmnm
demmm ckopocTh Tena JIA
KDPYroBOTO [BISKEHHA OKOIO
Conmna 6mmska ® 29,5 Kmio-
MeTpOB B CeKyHHNy. Bamme —
cKopocTh Oymer Gonbmie, Halb-
e — MeHbIIe.

Boobme oma obpatHO mpo-
IOPOWOHANBHA  KBagpaTHOMY
KODHIO W3 PACCTOAHEA Telxa [0
Conuna. Ecanm, HEanpumep, Temxo
Oymer Onmike, deMm 3emis,
B 4 pasa, TO CKOPOCTH ero 0y-
oetT B 2 pasa 0oIbIme, IMEHHO
58 xmmomerpos. bBams camoii
noBepxaoctTm CommEba, T. e.
oamxe 3emun B 225 pas, cKo-

Tabauya ckopocmeil mea npu ycrosuu rpyesossix deuncenuil oxoso CoaHya

[or B
- P
- oS b~ =
2 =4 =~
N
[a\INe o]
— -2
> (=S
(=}
-~
@ o
iy o
« 8 24
¥el
- ~ 0
: o o~
o
S <«
~H
- 0 ™
o S K&
»
g -
& g 83
-~
N
- O
~ co ®»
[YRIRES A I
~i
% -
A o no
o (=) [AeIRTe]
-~
a3 N
> o
< 2 B8R
g [a\}
- ol o0
2 S8
-~ =
g - Yo
(=3
S EERS
o
i
< "'4 S o
= Né =] =
g == =]
= 5.@
5} m N =1
o =€, .5
] m
<1 = P
I F‘iﬁmgﬂlﬁ%
z e © 5§ o
S OHA SO
5 HOH & m
) ogmgﬁon
s SE=Z2 3
A o H

15



pocthb Oyzer B 15 pas Goxbime, T. €. JOCTHTHET 435 KAIOMETPOB
B cekyrny. Haobopor, Ha paccToAHHE BIeTBEpo OOJNbIIEM —
14,5 gmiaomerpoB, B 9 pas Gompmem — 9,7 KmroMeTpoB. OTH
paccrosHEA (4 m 9) HemHOro He moxopar mo IOmmrepa m Ca-
rypEa. Ha paccrosmmm GamKaimero colHIA CKOPOCTH OymeT
B (amba IlenraBpa) — B 540 pas Mmembme, wid 94 MeTpa
B cexyHAY. CKOPOCTH ¥ OBEPXHOCTH 3eMJIH, I BEIHOTO KPY-
TOBOTO NBHWIKEHUS, 7,9 KUIOMETPA B COKYHLY, T. €. OKOJO
8 xmaomerpos. Ilpm paccrosmmm B 4, 9, 16 m . 1. pas ganabmme
oT IeHTpa 3eMIu 3Ta CKopocth Oymer B 2, 3, 4 m T. [. pas
MEHBINE, T. €. 4, 22/3, 2 ®miaoMerpa m T. [, HA PACCTOSHHUH
B 64 pagmyca 3emid, madm HeMHoro xaiabmme JIymsl, oHa Oymer
B 8 pas MeHbIme, T. e. 1 KmIoMerp B CeKyHJy; 3HA4HT, OymeT
MOBOJILHO CKOPOCTH IIYIIEYHOro sApa [cM. Taba. ma crp. 15];
Ha HDOBepXHOCTH JIyHBI KpPyroBas CceKyHJHAS CKOPOCTH COCTa-
But oxoio 1760 merpoB (1,8 kmmomerpa).

Ha camom Ooabmem acrepompme, HMeIOIeM [AHAMeTp
400 rmmIoMerpoB, e TayKecth Ha mosepxHocta B 30 pas
MeHBINE, KPYToBas CKOPOCTh y caMoii moBepxHocTH 260 Mer-
poB B cexyHAy. Boolme Kpyrosas CKOpPOCTH y IOBEPXHOCTH
BCEX IUIAHET, IPW OfHOM WM TOil ke WMX IIOTHOCTH, IIPOIOP-
OUHoHATBbHA Pajuycy HmaHeTH. Tax, HA IJIaHeTe C AUaMeTPOM
B 120 rmmomerpoB ckxopocth Oymer B 100 pas meHbIIe, UeMm
y 3emim, mam 79 merpos. Ha muamere B 12 xmmoMerpoB OHA
B 1000 pas memsmre, T. e. 8 merpos. Ha mramere B 1,2 xmio-
MeTpa oHa cocTaBHT Toabko 80 camTEMeTpOB B ceKyHAY. Bce
DTH CKOPOCTH MOIIKHLI YBeJIMYABATHCA pasa B IIOITOpPA

V2= 1,41), 91008 Hamu MaleHbKHE TejIa BEIHO YHAIAIHACH
or Commama, miaHeT WIA AacTePOWAOB 10 mapabormIecKor
ayre. Tax, 9T00BI Tel0 yHaJImioch HABEKA OT IOBEPXHOCTH
CoxHIa, ero CKOpoCTb AOMMKHA OBITH 14 KHIOMETPOB B CEKYH-
7y; OT HOBepXHOCTH 3eMim — HeMHormM Oomee 11 xmmomert-
pos, ot Jlymsr — 2370 meTpoB B cekyHmy (2,4 kmmomerpa).
Ha mnamere e ¢ momepeYHnKoM B 1 KmIoMeTp sTa CKOPOCTH
noinmer mo 112 camtmmerpoB B cexyHnmy. IIpm eme Gompmmeit
CKOpOCTH Tema OyAyT ABHTAaThCA IO rmmepGoie, CTOPOHBI KO-
TOPOH TeM HA GOIBINAHA Yrom PacXOomATCA, 9eM CKOPOCTH GOmb-
me. Tax OygeT Opm yABOEHHOMH, YTPOGHHOM HW T. . CKOPOCTH.
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19 cenrabps

s Mot 6 cpede
Kaiyu,ee0ca OTCYTCT8UA TANECTU

Boo6pasum cebst ¢ pasHEIME MaJIeHBKHMH 3aXBa-
YeHHBIMA HAMM TeJaMH A OPYAUAMH, THe-HEOYAb B CONHET-
HOH cmcTeMe, MOgajbile WAN NoOOAm:Ke JSeman. Bcece Hamm
Tela WMeIOT CeKYHIHYI0 CKOpocTh, Oamskyio k 30 Kmmomer-
paM, m moroMy Bpamaiorcsa Borpyr Conmma, kak 3emiasa. Pac-
CTOSTHHE WX 0T 3eMIH W IUIaHeT HACTOJIBKO BEIUKO, ITO [[BH-
/eHMe HANINX TeJ OJIN3KO K KPYrOBOMY, W INIAHETHI [IA HAX
Kak OBl He cymecTByOT. MBI He 4yBCTBYeM 9TOT0 GemIeHOTro
mBWKeHmsA. MbI HaxogmMca B Ge3rpaHMYHOA MyCTHIHE, KOTO-
pas B MWIIHapAEl pas obmupHee moBepxHocTm 3Jeman. Mer
B abcomoTHO# mycroTe. 3HOWHO M 0e30CTAHOBOYHO IAJIHT
Conmme. Becumciennsie 3Be3qEl M HECKOALKO IIAHET MOYKHQ
pasriAmeTb, TOIBKO OTBepPHYBImHCH oT COMHIA — HECKOIBKO
MEHYT CIIycTA. JPupHOe 06esrazHoe MPOCTPAHCTBO HAC MOJIHK-
HO MOMEHTAJBHO YOHWTH; TO ke 00A3aTeNbHO W HE3aBHCHMO
momREo crenats Comdmme, Ty4m KOTOpPOro, He ociaabieHHBIE H
He o0e3BpesKeHHEIe aTMoc(epoit, cmeprearHsl. Ho momycrmm,
YTO HEU TOTO, HE APYTOTO HET, IYCTh MHI OCTAeMcs JKUBHL. By-
JeM HaOmgaTh Bce HAC OKPYy’Ralomee.

Mexanuueckoe feficTBme He0eCHHIX TeJ, WX OPUTKeHHE,
cmIy MBI 3aMedaTh He OymeM, Kak OBl MX Macca W IPHTKE-
Hue Beaukd HA Obinm. OHO Gymer wMeTh BIUAHWE HA TY KPH-
BYI0, KOTOPYI0 MBI ONHCHIBAEM B COJHEYHOW cmcTeMe, HO Ha
HaIlle OTHOMEeHAE K HAIIMM MaleHbKHM TelaM HUKAKOIO Hei-
cTBUA He OKayKeT. [lefiCTBHTENBHO, CHIBI OPHUTAKEHHUSI BCEX
He(eCHBIX TeJ, CIAragch, AAT DPABHOJEUCTBYHOIIY CHIY.
Beuny ormamemHocTn HeGeCHBIX Ted, 0OHA HMeeT OfHY H Ty
JKe BeAMUMHY W HAIpPaBlIeHWe [JIA BCeX HAIONX CPABHHATENb-
HO HesHAYHTENBHHEIX TeJ. Bce OHM [BHralmTCA IOJ BIHSHUEM
5TOH CHIEI B OflHY CTOPOHY H € OJMHAKOBOM CKOPOCTHIO.
BenepnerBume pToro B3amMHOE MONOJKeHHWe WX He MeEHAETCH,
T. €. 0CTaeTCA TAKUM jKe, KAKWM OBIO W HECKOJIBKO [Hei
Tomy Hasaf. IlosToMy MEI He Moem 3ameTuTh JelcTBHE ca-
MBIX MOTYIIECTBEHHEIX CONHI, €CIH OTHeceM HaQAIoNeHne
TONBKO K HANIWM CPABHUTENsHO MajeHbKuM TeiiaM. Omm Oy-
AyT Kak OB HpefocTaBIeHE caMuM cebe, cCOOCTBEHHEIM CBOOM
cunaM. OHm MOTyT HpHTATMBATBCA MEMKIY c0o00I0 IOJ, BIMA-
HHeM B3aEMHOTO TATOTeHWA., Ho MacCcH mX TaK MalHl B CpaB-
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HEeHWH ¢ IIaHeTHHIMY, 4TO MHI TI0KA H1UM HUYTOMKHBIM IPHUTH-
sKeHEmeM mnpeHeOpesxeM. OHE MOryT TaKk/Ke MHPHTATUBATECH
WIE OTTANTKHEBATHCA, €CHH HAYIeKTPU30BAHB WM HaMAarHd-
4eHBl, HO Mbl IIOKA JOIYCTHM, 4TO Tela He HaMarHA9eHEl X
He HadJaeKTpu3oBaHEL. OHE OTTAJIKHBAIOTCA 0Marofaps TeM-
HOMY HJIH CBeTIOMY nAydemcmyckaHmio., OHEH OTTAIKHEBAIOTCH
or Conmna ero aydamm. OHE MOIYT CTANKHBATHCA, O TPAKATH-
¢4, CHeINIATHCSA, CKIeNBATECA U T. 1. sHWBHIE Tela MOTYT IpO-
ABIATH CBOM MYCKYJIbHBIE CHJBI, [eJaTh TIPEMACH, CMeATh-
¢A, OPHHEMATh pa3HbIe BHIPAJKEHMS, II03bI, JelaTe pasHbIe
ABYIKEHHS, MBICIUTH,— HO MBI Bece 9To moka ocraBmMm. Camo-
ro TIaBHOrO, K 9eMy MbI HOPHUBEIKIN Ha 3eMie,— TAMKECTH,
Beca, HafleHUs MEL He 3aMETHM.

HagmeM ¢ ommcaHMA CaMBIX IIPOCTHIX MeXaHWYECKAX SB-
JeHTH,

»* 1. Herenuna mexanuuecrue.

2. Obwan wapruna 08uxceHuA

U CTONKHOBEHUA Te..

3axon unepyuu. Ilousennuk.
OTHOCUTENbHOCTD DACCMATDUBACMBIT ABLEHUT

CobcTBenno, MBI GymeM ONHCHBATH SBJIEHHSA, IIPO-
HCXOJAMIE B cpefle IPU HOJIHOM OTCYTCTBUH CHJI TATOTEHHA.
910 Oyder MOYTH TOYHEIM BEIpajKeHHEM TeX HAOIIOJeHNi, Ko-
TOPBEIE MBI MOKEM BHIETh B HAIIeM YLOJKe CONHETHOH cHCTe-
mel. IlompaBku chemaeM TOTOM.

Boxpyr Mens pasmsbie Tena. Hexoropble m3 HEX KacawoTcd
IOpyr mpyra, HeKoTopbie HeT. Omam W3 HEHX COBCEM HemOJBHIXK-
HEI, IPyTZe He OPHOIWKAIOTCA W He YHAISI0TCA, HO BEPTAT-
¢S, TPeTHH YHATAIOTCA WA NPHOIM/KAIOTCA, MPOXOMAT MEMO
MeHS W YXONAT fajiee, 4eTBepPTHIe, ABHTAACH IOCTYMATEILHO,
ellle W BPAMIAIOTCA, IATHE, BPAIAsAch, IPOM3BONAT elme N
OpoKal(ue NBIYKeHWS, IIeCTHIE CTAIKMBAKIOTCA €O MHOH 1
AT TOMIOK TeM 0oJiee CHILHEIN, 4eM CKopee OBLIO JABUIKe-
HEe Teja; WHbIe CTAIKWBAIOTCA MeXIY c00010, MOTOM OTpa-
JKAIOTCSA W UAYT COBCEM B Ipyrme cropoHsl. HexoTophle W3 HEX
mocjie TONMYKA OCTAHABIWBAKTCA. Bece OBMKymmecs Teia,
B KOHIe KOHI[OB, MCYE3ai0T W3 IWa3, MOTOMY d9TO YXONAT IO
OpAMOMY HAMpaBJIeHHI0 Hems3BecTHO Kyma. CKOpOCTh Bcex
9THX [BWIKeHWH pasHooOpasHA: OHA HesaMeTHA /LA IJas3a.
Henoppmikabie e TopuaT BEUHO mepey IIa3aMu.
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B mommom Omecke mpOABIAETCA M3BECTHBIH 3aKOH HHeP-
OUHU: BCAKOE TelN0 BeYHO COXPAHAET CBOE COCTOSHHWE IIOKOS
WIH cBOe COCTOAHHE ABWKennsa, BosnMeM cHadala s @3yde-
HES MaJeHBKO® Tejlo, MaTepHajbHyl Touky. (Bceskoe mpy-
roe Tej0 COCTONT M3 CHCTEMBI MaTePHAJBHLIX TOUueK. Baammo-
geiicTBHme MEXIy HEMH MOYKeT IIPHBECTH BCIO CHCTEMY
B CIO}KHOe NBWKenume. BosbMeM, HampmMmep, Kakyo-ambo Ma-
IMUHY, 9achl, aBTOMAT, OBHrAaTelb, ABIKYIIYIOCSA HIPYIOKY,
JKUBOTHOE. Bce OHE COCTOAT M3 CHCTeMBI TeJl WMIM MATepPHaThb-
HBEIX TOYEK, KOTOpasg MOKeT IPHHTH B OYeHb CIHOKHBEIE IBU-
JKeHUS, XOTA BHEIIHWX CHJI, JeMCTBYIOMMUX Ha Hee, HAKAKAX
mer.) Wrax, Mbl B3anu dvactuny BemecrBa. Ecam oma Gymer
OTHOCHTEIBHO HAC B IOKOE, TO HTOT IOKOM HMKOrga He Hapy-
muTea 6e3 BIMAHAA BHEIMHAX cui. Heam oma HAXOmATCA B
IOBIJKEHWH, TO W [OBIKeHWe He HADPYIOATCA W He H3MEHHTCH,
T. €. He M3MEHHUTCA HH CKOPOCTH JBUYKEHHH, HH €ro Halpas-
JieHWe: [BHKeHWe OyIeT HPAMONHHEHAHBIM W PABHOMEDHEIM.
910 m ecTh 3aK0H mHepoum. Ho OH IpmMeHHIM W K CHCTeMe
MaTepHAJIbHBIX TEN, T. €. He K Hell, a K ee IEHTDPY TAMKECTH,
und IneaTpy mHepuumum. Bo BeAKoM Tele, cmcTeMe WIHM KOMOGTH-
HAOUKM TeJ, COeNWHEHHEIX HIX HecOeJHHEHHBIX, MOMHO BO-
00pasuTh HEKOTOPYIO CPeJHION TOYKY, HA3hIBAEMYI IIeHT-
pom mHepmmm. Tak, y mapa, kpyra m o6py4a oHa B IeHTpe,
y DaJIKE — B cepegumHe U T. [. BoT 3Ta-T0 TOUKA BCETHA HIK
HeMOABIWKHA HWIH IBUKeTCH 0e3 HM3MEeHOHNMS HANPABICHHS H
ckopocrn. IlosToMy mpy)KEHHBIE YacH HIH KaKag-HEGYIHL
MAaIlZHA B DOJHOM XOAY, HAKOHEI[, OPraHm3M — MOTYT HMeETh
0YeHb CJIOKHOE [BIJKeHHEe, HO IeHTP HHEPIHM KAKIOro u3
HHX 0CTaeTCA BEYHO HeIONBUIKHEIM.

21 cenrabpsa

#* Snauenue maccot

flBnenus coBepmaloTcsA TaK, Kak OB HeOBCHBIX Teia
coBceM He ObLI0. MBI TOBOPHM NP0 OTHOCHTENIbHEIE ABIEHHA,
T. €. IO OTHONIEHWI0 K HAINEH CPABHUTEAbLHO IPOMAajHON Mac-
ce. BEcanm sxe sTu sBmenma orHocuth K CoJHIY WIE K ApyTO-
My HeGecHOMY Tely, UPHHEMAs ero 3a HEHONBHIKHBIA MOT-
BEHHOK, TO SBIEHHUSA OKRKYTCH IPYroro Copra, XOTA OMATH-
TakHE He Oyayr abdcomiorHBIME, Tak Kax CoJHIE MBI He mMeeM
HAKAKOTO IPAaBA IPUHUMATH HEMOIBIKHEIM.
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ITorom me 3abymeM, 94TO ONMCHIBAGMBIe ABJIEHHWS JIHOIb
npuGausATeNbHO BepHEL PaHo mim mo3mHO cKaxkeTcd melict-
Bue HeOeCHHIX Tesl Jajke HA OTHOCHTEILHEIX ABICHUIX.

Teneps, Korga MBI MMEEM CPABHHTENBHO HEMOJBHIKHEIN
DOYBeHHHWK, HaM Jerde Oymer pasOmpaThcsi BO BCeX ABIE-
HUAX.

Tpmsmemes & xaxoii-1mb0 HEMOJBMIKHON €ro CTeHKe CIIH-
HOH W HauHeM OTOpPacHBATL OT HEro pasHEIe Teda. MHI TosKe
cTaHeM IIPH 5TOM OOJYdYaTh TOIYKH, HO HX felicTBme He 00-
HApYRATCA B [BIJKEHNW HAINEro Tela, TaKk KAaK COMHA HaMs
yIepsKUBaeTcA CTeHKOM mouBeRHHMKA. YeMm Gombme Oymer oT-
fpackiBaeMoe HAIMEMH PYKAMO WM HOTAME TEJIO M 4eM 00omb-
me ero IJIOTHOCTh, TeM TPyHHee HaM OymeT ero or6pachIBaTh
¢ OIpefielleHHON Wi Hem3MeHHO#M cropocThio. Hampmmep,
9T06LI Macce B OfIHY TOHHY, PABHYHI Macce OHOTO KyOmge-
cxoro mMerpa Bopmbl (61 mym, mam 1000 xmmzorpamMmoB), coo00-
IMATL CEeKYHAHYI CKOpocTh B 1 caHTHMeTp, Hamo AABUTH Ha
Hee B OfHOM W TOM K¢ HAaNpPaBIECHUH B TeYEHME OJHON CeKYH-
mH ¢ cmiaom, Onmskoit K 1 xmmorpammy (0,001 tommsr). Ecan
IaBjleHre YMeHBIIATCH B ¢TO pas, mim oymer 10 rpamMmos, To
CKOPOCTb 9TOil TOHHBI BEN[ECTBA, B TeUEHHE TOU JKe CEeKYH[IHI,
Oymer B cto pas MeHbme (0,1 mm). B mepBoM ciaydae pyxa
B ceKkyHmy mpopBmHer Maccy ma 0,5 camTmMerpa, BO BTO-
pOM — B CTO Pas MeHbIIe, WAH HA l/g00 camTmMmerpa. Ecanm
OB MBI Ha Ty Xe TOHHY ymorpeOmam maBmenme B 10 Rmmo-
rpaMMoOB, TO 9TO TeJO B CeKyHAy mpmobpeno OB CKOPOCTH
B 10 caETEMeTpOB M HpPONBHHYJIOCH HAIMMMHE YICHAMH YiHe
8 10 pas Gombmre, T. e. Ha 5 camTmMerpoB. O TcI0a BHEAHO,
49T0 W IPOMAaJHEIe MACCH CABHHYTHL WM IPUBOJUTHL B JABUIKEHTE
He CTONT NOUTH HAKAKWX ycumnmil. Camasg HWITOKHAA CHIA,
B caMOe MaJloe BpeMs, y)Ke CABHHET 0y IpOMATHYI0 Mac-
cy ¢ MecTa W IOPHAAcCT effl BedHoe, HeYHHMUTORHMOoe 0e3 meii-
CTBHA HOBO# cuabl ABmkeHme. TombKko ueM Ooabmme Macca,
tTeMm Goxbme m Tpebyercsa cumia [Isa cooOmMeHHA el Toil ke
cropocT: B TO sKe Bpems. W, HaobGopor, Mamxble Maccsl mpmol-
perator GOMbIINEe CKOPOCTH OT TOW jKe CHJIBL M B TO JKe BpeM.
IMonosxmM, ato 10 tTommam (600 mymor — BaroH) MBI XOTHM
coo0muTh Bedryo cropocts B 1 merp. Hamo ycmame B 1000
gmiaorpamMoB. Pa6ora pasma 500 gmmorpammomeTpoB. 3910
OyCTAKH, 5T0 paBHO mopmstmio H0 KmaorpamMMoB (3 myma) Ha
10 meTpor BHICOTHL. B cBOGOmHOM OT TaAyKecTm HTPOCTPAHCTBE
MBI He MOJXeM B3BECHTHh MAacCy HA DPHYQKHBIX WIH NPYHIH-
HBIX Becax, HO MBI TaM ee IyBCTBYeM L0 TOMY COLpPOTHRIIe-
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HAI, KOTOPOe OFa OKAa3hLIBAeT, KOTfa ee IPUBONAT B JIBHKE-
aue. Fcam Macca Jerko OPUBONUTCA B [BMYKEHMe, 3HATAT OHA
Majla, HeCMOTPA HA €€ KajKyIIYIoCs OrPOMHOCTH: OHA HycTa
BHYTDH WX AMEET MaIyio IIOTHOCTS.

Boo0Ome, cxropocth, morydaeMas Maccoil OT [JeHCTBHA
IOCTOAHHON CHIIBI, IPOMOPIUOHAIbHA BEIMIWHE CHUIBI W Bpe-
MeHH ee JaBleHWd; HO oHA o0paTHO IPOMOPIUOHAILHA BeiHd-
gpHe MacChl. 3HAsd 3TO, MBI MOYKEM ONPEJeluTh Maccy, CKO-
poCTh WM BpeMs, 3Has [ABe m3 3tumx Tpex BemmamH. Ilomo-
JKEM, 9TO TeJI0 HEeM3BEeCTHOM MAacChl mMPHOOpemo OT [aBIeHHA
B 1 rmmorpamm B 1 cexymnmy cxopocts B 1 camrmmerp. Torma
ee macca Ommska K romme. Kcawm 6Bl cKOpoCTh OKasajgach OpH
Tex JKe YCIOBHAX B 5 pas Goibmie mim B 7 pas MeHBIIe, TO X
Macca Gbura OB B IIEPBOM CIyd4ae B O pas MeHbINE, a BO BTO-
pom B 7 pas Goxpme, T. e. B 0,2 TomEN mim 7 ToHH. rak,
ATpad TeJIaMu, NPUBOMA HX B NBUIKEHHS, MIBHIPASICH HMU, MBI
OymeM IyBCTBOBATh MX MacCy; ONPeMeJsas 3Ke TOIHO CKOPOCTH
X [BWKEeHHWS 1I HOTPeOHYI0 P BTOM CHIY, MBI y3HaeM TOU-
HO m camyio maccy. Cmoco6 aToT, KOHEYHO, He 0COOGHHO y[o-
0eH m He JIerKo JAcT TaKWe TOIHHIE Pe3ylbTATH, KAK Bechl Ha
3emie. Ho Bcakme Becsl — M OpY/KWHHBIE T PHIYAKHEIE —
TYT COBepImeHHO GeccmibHEL. IIpy:RWHHBIE A caMEIX TIpo-
MagHBIX, XOTHA OB OECKOHEYHBIX, MAcC BCErJa HDOKA3LIBAIOT
HYJIb, T. €. OTHOCHTEJIbHEIE Beca; a PHIYaKHBIE — [ BCAKOM
Macchl MOKA3BIBAIOT BCSKHMH Bec, T. €. OHH HAXOIATCA B PaB-
HOBeCHH I[IPH BCAKOM HArpysxe W BCAKOM MOJOMKEHHH KOPO-
MBICIA W CTPeJKH. Jlerxko m ymoGHO y3HABaTH Maccy ¢ IIO-
MOIIbI0 IMEeHTPoOeKHON cmibl. Bepriure Ha HATKE KaMeHb.
Ilpm ommO# m TOW ’Ke CKOPOCTH W [IMHE HUTKHU ee HaTAKe-
Hme OymeT IPONOPOUOHAILHO Macce KaMHA. Bor HOBHIE ocHO-
BaHUA A N3MEPEHHU MaCCHL

s Ce0600a 0suncenuti. Orcyrcreue seca

Mu B GecmpefenbHOH IycTOTe ¢ CHAIOMIAM KAPKO
Conrmem m He MepmalomuMu 3Be3mamu. IIpm Hac TONBKO OT-
HOCHTEJIHHO HENOABMKHEIN HOYBEHHHUK. J[OBOJIBHO XOTA OH
YYyTH-4YTh OTTOIKHYTHCS OT HEro, uTo0Bl IOAYIATL HEKOTO-
PYyI0 CKOpOCTB, KOTOpas yHeCeT HAC HABEKH [0 IPAMOH JIm-
HAX OT TMOYBEHHWKA. 3HAYHAT, MEPeJBHIKeHHe TeJ B Hammel
cpefe Ha n00ble MAJIHOHEL BEPCT POBHO HHYEro HE CTOMT.
Hax ynmpaBuare armm pBusxeBmeM? Jro gpyroir sompoc. Ho
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OKa, eCnm MBI JOOYCTHM, 9TO JBA}KCHUE HAMIe OTPAHMIMBAGT-
¢ CTeHKAaMH [IOYBEHHMKA, MBI He BCTPETAM HHOKAKHX 3a-
TpyAHeHm# B ynpaBiaeHnH. OTTamKmBasgch OT PasHEIX dacTei
NOYBeHHWKA WM XBATAfACh 3a HUX, MEI ABHraeMcsa B I000M
HaIlpaBJIeHUH, OCTAHABIWBAEMCA W BHOBH JBHTaeMcdA, Ky7na
XOTHM H ¢ JKeJIaeMOI0 CKOPOCTHIO.

JlBa HemopBWIKHBIX Telxa M0G0 Macchl He HOpHOIMIKAIOT-
¢ ApYT K Apyry: majeHus HeT. llpm compmrocHOBeHWE OHE
He IIPCH3BONAT APYr Ha [Apyra JaBjieHHA: Beca HeT. Hamenb
He HATArWBaeT HAThH; HADPABIEHWE ee HEOmPeJeleHHO; OT-
Bec, YPOBEHE, BaTepmac HMYEro He IIOKA3BIBAIOT: HET HH Bep-
THKAIHHEIX, HA TOPH30HTANBHBIX, HA HAKJIOHHBIX JIMHHUH; HET
rop W IpomacTed, HeT BepXa W HHW3a. YUed0BeKYy KayKercs
3[ech, ITO BepX TaM, IJle ero roiosa, a Hm3 —y Hor. Ho Tax
KaK HaIOpaBleAWe €ro Tela 3aBUCHT OT TOr'0, KAK ero ycra-
HOBATH,— YCTAHOBHUTH ’Ke MOIKHO KAK YrOTHO,— TO BepX M
HE3 MoryT ObITh Besme. Ilpomie, mx Her, moToMy 4YTO HeT
MeKIy HAME pas3imiusa (KpoMe NPHUBHITHOTO CYO'HEKTHBHO-
ro). ToapKo MBI W B DTOM Cilydae MOMKHBI yMETh H3MEPATH
BpeMsa, OPOCTPAHCTBO W CHIIY.

Bpema MoXHO HM3MepATh KAPMAHHBIMEA 9YacaMd WA MO-
mo6HBIM mpr6OPOM, MAATHAK KOTOPOTO MPHBOJAMTCA B Koaeba-
HOe YOPYTOCTHIO CTAJNHW, CHION MarHmra WIA KaKoH-1m60
IPYro# CHIOH, TONBKO He CHAOW TAMECTH, KOTOPOH TYT B00O-
me Her. BpeMsa MOXHO M3MePATh TAK/Ke II0 BPAmEHHIO Ka-
KOA~Tm60 MAacchl, KOTOPYIO MBI Ty K¢ IIPHBEJIH BO Bpamie-
Hnue. IIpoBepATs 9ackl MOKHO ACTPOHOMHUYECKH, 10 [BHKEHUIO
OKpy’Xaomux HeGecHBHIX Tell, HAaOpPEMep II0 BPAIleHHI0 3eM-
Id WIM KakoH-HumOymb miamerel, mo asmwxenmpo Connna,
coyrEnkoB IOmutepa u rt. g. Ilporssxenme mamepsercs, Kay
1 Ha 3eMje, C TOMOINbI0O MeEp, WM3MEPHUTENBLHELIX OpuaOOpOB,
YIIOMEepHHIX WHCTPYMEHTOB ® T. [. VamepeHume mpoTAKeHHS
CTAJIbHOM NEeHTOM HIE Iembl0 0cOOeHHO ymoOHO, TaK Kak
Oemb 0T TAMKECTVW He m3THbaeTcs W JIeTKO BEIMPAMIACTCH HPH
BCAKOHM IPOMaJHOM ee JInuHe.

Cumity TYT HeJb3A MEPHTH TAKECTHIO, HO MOKHO ee oIpe-
JelIATH IO CPABHEHHUIO C CWJIAMW, Ie 3aBUCAI[AME OT TAMKec~
TH, HAOpUMEepP OPY)XUHHBIMA BecaMd WIA KaKAM-HEOYIE
mog0GHBIM CHIOMEPOM (TEHAMOMETPOM).

BopoueM, Bo Bcex clIyJasgx M3MepeHMA W HPH MHOMKECTBe
9YeJ0BeYECKUX TeJ, HeM30eKHBIX M 3[IeCh, eclH HYMKITAIOTCHA B
cmiie TAMKECTH, TO ee UPe3BBIYAMAO JIEerKo TYT MOJAYIWTH BpPa-
OieHHeM KaMepbl, Te OPOM3BOAATCA HaOmofieHne WU JeHcT-
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Bme., Uem OvicTpee Oymer aTo BpamjeHue, TeM CHUIbHee Oy-
7eT ACKYCCTBEHHAA TAMKECTh. BelwdmHa ee MOKET H3MEHATH-
¢ OT HYJNA O OPOM3BONBHON Ooxbmioil BeixmumHEl Ha sem-
HOM HIape TOKe JIeTKO ee MONYIATH, HO TaM ee yL00HO TOIBKO
YBeJIWYMBATH W IeNaTh OOJbIOe 3eMHO, HO HEe YMEHBIIATE.
Ecam tssxects 3eMim NpHHATH 32 eIWHANY, TO HA HeH oHA
MOKeT OBITH AWM GONbIle, HO He MEHbIIe eIWHUOEL ITO
GoibImas pPasHALA CPABHATENBHO CO 3JEINHEME MecTaMu. TyT
OHa MOMKeT OBITH KaK YroJHO Mala M Jajke MOMEHTAJIbHO
YEHYTO}KeHa, CTONT TONBKO OCTAHOBUTH Bpamienme Habmmoma-
TeNBHOM Kamepsl. VTak, MSI B3BeIIMBAEM TeN0 COBEPIIEHHO
TaK JKe, KAK Ha 3eMie, YCTPOMBINU TYT B 60JBINOE Kamepe ee
BpaIlgHMeM HCKYCCTBEHHYIO TsaiKecTh. llpum ymorpeGieHmm
PHIYAKHBIX BECOB CKOPOCTH KaMepHl MOMKET OBITh M MAJoil u
Gompmoit. Ilpy:RuanEle Beckl TPeGyHOT MOCTOAHHON CKOPOCTH
ppamennsa. MokHO ycrpomth mpmbopel m Oollee MPOCTHIE.
Tak, mpy:XmHa MOKeT Komebarh ompepmenseMyw Maccy. Ilo
9mcIy KomeGaHWil B MAHYTY MOKHO Y3HATH BEJIWIMHY MACCHL.

Bee e Ha 3eMite 3T0 TouHee.

OrcyrcTBEE TAMKECTH W [aBIeHHS WMeeT OrPOMHOe 3Ha-
deHWe [ CTPOMTEIBHBIX pPaboT, BCAKHX TIPOMAJHEIX COODY-
eHm# m mamtnH. HanpmMmep, sgarumsa MoryT 6BITH BO CKOIBKO
yrogEo sraskeil. bamum — raxoi yrommo BricoTH. Hpemocrm
HIX MAacCHBHOCTH MAaTepHAaja [ 9TOr0 BOBCe HE HYJKHO.
TexEMIeCKEE COOPYHEHWs, HECMOTPA HE HA KAKYI0 TDOMAfi-
HOCTB, MOT'YT HMeTh OYeHb Maxyl MaccmBHOCTH. OmHEM cilo-
BOM, GOPBOEL ¢ TAMKECTLIO HET.

¥ Jewxocrv nocrpoer, yoobcreo pabor.
Besonacrocrs uau Hego3monmrocrs nadenus,
066a.108.
Heobzooumocrs yrxpenaary npeomer
u pabouezo

Jlerxo um ymoOmo mpousBopsaTesa cambie paborsr. Ma-
crep He 00g3aH HMeTH OIPENIeIeHHOT0, MMEHHO OTBECHOIO IIO-
JIOKeHNdA, a TaKoe, KaKoe COOTBETCTBYeT HPOW3BOLHMOI pa-
fore. Opumu paGoumii MOKeT IPHUHATH TAKOe-TO KeJIaeMoe
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TOJIOMKeHre, IPYroil II0 OTHOLIEHWIO K HEMY MOMKeT HMeTh
IOJOMKeHne IepPIeHuKyIApHoe, TpeTuit — oGpaTHoe (KBepxX
HOTaMH 10 OTHOIIEHWI0 K HEMY), YeTBepPTHIA — HAKJIOHHOE I
T. 1. Bce wacThm coOpyMkeHNIA COBepIIEHHO OJMHAKOBHL W Oec-
mpefenbHo MOCTYmHLL. He Hajgo HAKAKAX JECTHUIl, KPAHOB,
TIOIMOCTKOB, J1eCOB, 0JIOKOB, MONLEMHEIX MAIlldH, JOMKDPATOB
u T. 1. He mamo mourm m HWKaKwWX cmi, 9To0B mepeMemarh
rpoMagHBIe MacChl Ha IIO0bIe PACCTOAHWA W OPHIABATH HM
no6oe momoykeHnme m Hampasinenme. Cmia Hy)KHA, HO OHA MO-
skeT OBITH MPOM3BOABHO Maja; moTpebyeTcsa Torma JI@mb 6o-
Jlee BpeMeHH.

Tonpko BoT Heymo6HA BEPTIABOCTE, IOABHMKHOCTL BCSIKO-
ro Tema: efBa BBl O HETO JOTPOHYIHCH — OHO yiKe yieTaer
M yiKe BOH Ifie — fanexo, mamexo. O6GpaGaThiBaeMBie Tesa
HAJ0 CKPEIIATH ¢ GOJbINel0 MAaccoi, JydIne BCEro ¢ IOYBEH-
HAKOM. JT0 coBceM He Tpynmo. Benp m Ha 3emie Bemp mpm
06paboTKe YaCTO BAKPEIIAT B THCKE. PaGoTHEK Takmke
momKeH mpm paboTe YKpemdmThCA, MHAYE W OH YIETHT IIPH
mepBOM ycHIEM HeBecTh kyma. Ha 3emue ero ykpemiser Ta-
jKecTh. 37ech ee HeT. Hamo ykpenmts mepeq HawamoMm paGor
HOTH WJIW TYJAOBHINE, Y4TOGb PYKH OCTABAIHCH CBOGOMHBIMI.
dro Toxke — mycTakd. VI Ha 3emie 4eloBeK HMHOTHA YKpem-
aser cefs mam ymmpaercs HoraMH B ykpemremmoe temo. Co
BpeMeHem P430BBIOTCH Y CYMIECTB NANBIOE HOT M IpeBpa-
TATCA B PYKH, Kak y o6e3pan. Torma yxpemnenue Gymer ecre-
crBeEHOe. Ho BO3BMOMKHO TakKe W Haj[eBaHEe Ha HOTH O0CO-
6BIX KDIOYKOB, XBATANOK, KIeIell, THCKOB WIH d9ero-EHOYIb
nox00HOro, YeM MOMEHTQJIbHO MOKHO CKPEIHTbCH C TeJIaMH
HJIH TAK}Ke IIPOCTO 0CBOGOTATECA,

2 ceHrsa6ps

* Hesosmonnocrs nadernus, obsaros,
usmeperue 8pemenu
U NPUTAKNCEHUT

Her o6Bamos, mamenms, xpymenna. I'me Gbr BEI
HE OBLIN — BBl HEOKyJa He MOMKeTe yIacTh W pacIImGHTH-
ca. Hm ommm mpepMer Takske He MoMkeT OTODBATHCA M HaBa-
autbea Ha Bac. He Momer paBurathca nasmma, He ofBaiam-
BAIOTCA TOPHl, He OafaloT JIIOAW B IPOHACTH, HE TOHYT B
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KOJIO[max, He IOTPY/KalnTci Ha THO MOPCKHe Kopabaw, He
DafaloT ¢ BepHIWHEI Oamnm, He 00BANHBAIOTCH HUKAKHE CO-
Opy’KeHWsA Kak OB TpoMajHEI, MIOXH, caalbkl W BeTXW OHW
HA OBLIH.

% Heno0euiHocTs uenrpa uHepyui.
Buvieoownt

Ilo saxoHy WHepOHE OEHTDP TAMECTH BCAKON CIOMK-
HOM cHCTeMBbI CBABAHHBIX WIM HECBA3AHHBIX MEXIY co60I0
Tel, MOABYMKHBIX WM HEmOJBMIKHBEIX OCTAeTCA HABEKHW IIPH-
[BOMKIEHHBIM K IPOCTPAHCTBY, €CIM B KAaKO#-HHOYXH MOMeEHT
BpeMeHH, OTHAMKIE!, Ol HemomsmkeH. CmemaeM W3 HTOro WH-
TepecHBIe BEIBOJEL.

1) He Moger 6BITH Taxko# MammeEl, KoTopasg GBI Moria
OpEgaTh MOCTYDATeNIbHOEe JBIYKEHHe cHCTeMe, He WMeBImei
ero pampme. JacTH MAaIIMHEEI W CHCTEMEI TeJI MOIYT HMeEThb
KaKoe-yrogHo OeCKOHETHO CIOMKHOe W IepeMeHHOe [BHIKe-
HHUe, a MeHTp TAKEeCTH ee OCTAHEeTCA HeMOABUKHEIM, HECMOTPS
HE HAa KaKyo TeHHAJILHOCTh m3oOperarend. Ecam jxe meHTp
AMeNl PaHbIIe OBMKeHWe, TO HAKAKAas MAaIlMHA HE MOMKET ero
YCKOPHUTH, 3aMe[INTh WM HANDABATh B APYIyI CTODOHY.

2) #Hwmpoe, mymalomee, yMHOe WIN HepPa3yMHOe CYIIe-
CTBO, HeCMOTPS HHM HA KaKWe YCHIWsA, JKeJIaHHA, BOJIO, pa-
3yM He MOJKET HE Ha OfHY KAILII0 mepeMeCcTHTh IEHTP HHep-
OU| cBOEero Teja, ecAM paHbIle OH OwuI HemomsmskeH. Ilpepm-
moJaraeTcs, KOHEYHO, YTO CYMIeCTBO HTHM He JaeT HUKAKAX
MaTepHAJIbHBEIX HCTeUeHWH W3 CBOEro Tena, BPOJe HcHmape-
HHOA, 1OTA, BHIENIeHWS ra30oB, MOYM, IIEBKOB u T. 4. llpen-
crasbre cebe [BYX HENOABUIKHBIX JIOfedl 3a HECKOIBKO MeT-
POB ApPYr OoT Apyra m ot mouBeHHMKA. OHHO TOJBI M He HMEIOT
B pyKax HWKAKHX mpeaMeroB. Vx nasmsxenmsa Kak OGYATO co-
BEPIIeHHO CBOGONHEI, I0 KpaliHeil Mepe, UM TaK KasKeTcs, HO
OeHTPH uX 0CTAaloTcA RemofBmyKEBIME. O0a dUejoBEeKa XOTAT
JAPYr K OpYyry OpmOiauswmThCA, MemaloT CYAOPOKHbBIe YCHINA,
OelalT BCeMM YIeHAMI BCEBO3MOKHBIE NPHYY/JIABEIE IBH-
JHeHNA — W Ha caMoOM Jeje, MX WIEGHH ABUTAIOTCH, HO caMm
JIOfH, WX HEHTPH, OCTAloTca HemomwKHEL. (CaMble Hamps-
JKEHHBIE YCW/JINA BOJHW TOJABKO JIBUTAIOT WIGHAMH, HO HE HX
TeJaMm,
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¥ Bpawenue

Ilpn memopBM:KHOCTE IEHTpA TEJO MOKET HMETh H
Bpamenne BOKPYT BooGpakaemoii mmm osmademHo#l ocu. Cm-
cTeMa HeIOJBIKHO CKDEILUICHHBIX MAaTePHAJIbHBIX TOUEK, HIN
TBEpHOe Telo, IMeeT He MeHee TpPeX B3aWMMHO IePHEHJUKY-
JISIPHBIX 0CEH, MPOXONAINKX Yepe3 MeHTP HHepPI[HH, BOKPYT KO-
TOPHIX TEJIO0 MOMKeT pABHOMEDPHO BpAamaTrhCs, KAaK BOKDYT
YKpeIIeHHO# ocu. ITH BOoOOpayKaeMEIe OCH HAZHIBAIOTCA CBO-
GopapiMa. lap m Temo Bpamenwsa mMeroT GecUmCIeHHOe MHO-
JKECTBO ocel, Ky0 — ceMb ocel, HeIPaBWILHOE TEJ0 — OOBIK-
HOBEHHO TpA OCH. JTO BpAleHHe TaK/Ke BEYHO, PABHOMEDHO
n HeHapymmmo caMo mo cebe, T. e. Ges pmeicrBus cmi. Ho
TO JKe TBEPLOe TEeIO0 MOKeT MMeTh OYeHH CIOKHOe IBHKeHZE
I OpM HEeHOABWKHOCTH IEHTPA WHEPIOUH, eCIH TOIBKO He
BpamiaeTcsa BOKPyTr cBobomHo#l ocm. Haskerca TombKo, 9T0 OHO
HeyCcTOMYMBO, W HA NOpPAKTHKe — BCJIENCTBEE BHYTPEHHETO
TpeHuA, fedopManuit, cHATHA W pacIIHPeHHsA IacTei, Harpe-
BAHAA W OXJKAEHHS UX — MOJNIKHO mepeliTwm BO BpamjeHne
BOKDPYT ofHOHM m3 cBoGOMHBIX oceil. JImmip maeambHO yHpyToe,
HeCYINeCTBYIOIee TBEPHOE TeI0 MOKeT COXPAHATH BETHO
CIIOKHOCTH [[BUSKEHUS IIPH CBOEM BPAIEHMM.

WMeer nm rarasg cumcTeMa BpamiaTelbHOe IBIKEHHE HIIH
HEeT, ee 9acTH CBOHM B3aHMOJefcTBHEM MOTYT OPHHTH B jKe-
naeMoe OeCKOHeYHO pasHOOGpasHOe ABWKeHme. FKcam cumcre-
Ma IPHOCTAHOBHTCH, T. €. €CIH WACTH NEPecTaHyT B3amMO-
neAcTBOBATh W IPHAYT B OTHOCUTEJIbHBIA MOKOW, TO MBI YBH-
IOUM, 9T0 CHCTEeMa OIATH WMeeT IIpeyKHee BpAIleHHe, BOKPYT
ocm Toro ke abcomioTHOro Hampasmemma. llpumep. Haxas-
am0ynpb 3aBefieHHAA MammHAa — 9ackl, aBroMar. OCTaHOBH-
JIWch Wachl, W ABWKeHNWe HX BO3BPAINaeTCs K IIepPBOHATANID-
HOoMy. UesoBeK MOJKeT cCaM JBHraThes, JEIHTh K3 INIMHEI 9TO
YIrOfHO, HO II0 OKOHYAHWM PAabOTHI MOJIYIUTCSA HpekHee JBH-
menne. Hcam (opMBI, IWIOTHOCT: W 06beM Tela He H3MEHH-
INCh, TO W CKOPOCTHh BPAIMeHMAs OCTAHETCA Ta jKe, HO dacTH
Tella MOTYT HMeTh APyroe IOJO}KeHWe, T. €., HAIpHMep, OCh
BpammeHns OymeT OPOXOAHTEH dYepe3 APYrHe TOYKH TOTO 3Ke
tena. Hampumep, pasHBle ABIKeHHs dacTeil 3eMHOro Imapa
He MOTYyT HN3MEHUTH HAUpABIEHHe ero OCH OTHOCHTEILHO
3Be3J[, HO caMasd O0Ch MOJKET IIePeMeCTHThCSA Ha MIape H Ipo-
XOJUTEL COBCeM dUepe3 Apyrme ero To4Kd. VI Her mpemenos
pa3Ho00pasHio 3TOro mmepexofa. JTHM [aKe MOMKHO O00BAC-
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HATh H3MEHEHWe KJIMMATOB PA3HBIX YacTell cymim, XOTA HpH-
YMH W3MEHeHWS KIMMaTa 3eMIM MHOMKecTBO. BELIN JIu TOIb-
KO Takme yCJOBHUS Ha 3eMHOM Imape (B MIAPOKUX Hpeflelax),
HEW3BECTHO, HO OHM MOIIHA GBITH.

IIpm maMerenmE nmoTHOCTH, (POPMBEI MIH PasMEPOB Tela
MOJKeT fajKe W3MEHHUTHCA W CKopocTh Bpamenmsa. Oma Oymer
3aBUCETh OT MOMEHTA WHEPIMHA Teja, KOTOPHIA MoKer Oec-
mpefenbHO MeHATHCS ¢ H3MeHeHmeM ¢opmer Tena. Horma
Macca Tena OpmOIMIKAETCA K ©r0 OCH BPAIIEHHA, TO MOMEHT
AHEePOUH yMeHbIMAaeTcs, KOTra yHaaldsercd, TO MOMEHT yBelH-
9IBaeTcsa. B mepBoM ciydae yr 0B a g CKOPOCTH BO3pacTaer,
BO BTopoM — yMansgerca. Oma ofparHO OPOHOPIHOHANBLHA
moMenTy mHepruu. Ecnm Ovl, HampmMmep, 3eMHOH Imap ciKai-
¢ B BOCEMB Pas, HpWUYeM IIONepeYHHK yMeHbImWIcA OBl B [Ba
pasa, TO MOMEHT WHEDPIWH M CYTKA YMEHBIIHINCH OBl BUET-
Bepo. [enp Obim 061 6 yacos. MimBasg cmma cmcTeMbl, WA €@
KOHeTA9IeCKass »SHeprums, OymeT 06paTHO IIPOIMOPIEOHAILHA
MOMEHTY WHeDPIUH Tela; TaK, g [lapa SHePras yBeImud-
Jlack OBI B WeTHIpE pasa, 9TO COBEPINAeTcs 3a CIeT BHYTpeHHeH
paborer cmcreMer. O6muil 3aKOH [JIA BpalleHHsS Tela BO BCA-
KOM COCTOSHHZA BOKDPYI OCH TAKOB: CyMMa MOMEHTOB Bpamie-
HOAS Bceria HeW3MeHHa, HECMOTPS Ha BCEBO3MOJKHEIE Ile-
peMenn B Tele. MOMeHT BpaImmeHHs ecThb IIPOH3BeJeHUE
pIeMeHTa MacChl HAa PACCTOSHME [0 OCHA W Ha KacaTeIbHYIO
CKOPOCTh, HOPMAJBHYI (IEePUeHIUKYIAPHYI) K ocu. Kme
mpumep. IlomoskmM, 410 deJoBeK BpaImaercsa BOKDPYT OCH,
HOPMAJBHOW K [JAdHE ero Tema. Temepb, eclim OH Oygmer
m3rubaThea B Ayry, HIPUONMKasg HOTW K TOJNOBE, WIH CAJUTh-
¢ Ha KOPTOYKM, TO OH TOTHAC 3Ke 3aBEPTHTCS ropasfo CKopee.
Ecim Bpamaerca cumcremMa u3 [BYX UeNOBeK, CBA3aHHBIX
IIMEHOI BepeBKOM, TO CKOPOCTh WX Bpam(eHus OyfeT yBeld-
9uBATHECA II0 Mepe YKOpPauYMmBaHWSA BEPEBKH W YMEHBIIATHCHA
[0 Mepe ee YAJIMHEHW.
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24 cerrabpa

% [locrynareavnoe Osuixerue,
OCTAHOBKEQ O0BUNEHUA,
yoap morora, TONOPa U T. 0.
Croaxnosenue, paspyuenue

Wrak, TBEepaOe Tes0 MOKET OBITH COBCEM HENMONBI-
HEIM; OHO jKe MOYKeT CBOOOZHO, BEYHO M IPOCTO BpAImaThesA
BOKDYT cBOGOHOM OCH, KAK MaXOBHK; eclim 0Cb He CB06OJ-
Hasg, TO OHA caMa IPUXONHUT B CIOMKHOE [BUKEHWe, TONBKO
meHTD HWHEPIHH BCerja 0CTaercs HemoABmKaebiM. llpm B3am-
MOJeACTBHE WacTed Tela X [BHIKEHHE MOKeT ObITh IOPa3u-
TEIBHO PasHOOOpA3HBIM; KOT/IA jKe OHO IPeKpaThTCd, CHECTeMa
MOYKeT MMeTh COBCEM HHOM BHUJ[ M HHYI0 CKOPOCTH BDamleHHNA,
B 3aBHCAMOCTH OT M3MEHEHHOT0 MOMEHTA WHEDIME CHCTEeMEL.
Pasymeercs, 910 Ke OTHOCHTCS K JKHIKAM § raso00pasHBIM
TelaM, a TaKMKe M KO BCeM MX KOMOMHAUMAM MEMTy co00i0
o TBepAaeIMu TemaMm. HpoMe Bcex pTHX CIOMKHEIX NBHKEHHUH,
LeHTD HHEPIWX OfHOTO Teja, WIW CHCTeMa ero dacTed, Mo-
JKOT OJHOBPEMEHHO WMETh IIOCTYNATeJbHOE [BHUIKEHHE, KOTO-
poe 00s3aTeNbHO IPAMOINHENHO, BETHO X HEM3MEHHO IO CKO-
poctm m mampaBiaeHmi0. Camo coboro, T. e. Ge3 AeHCTBEA CHI
H3BHE CHCTEMBI, COCTOSHHE IMOKOA WM JABIJKEHHA ee IeHTPa
HapyUInThed He MoyKer. Ecnm, HanpmMep, HeHTp MHEPIHAM Te-
JI0BeKa MMeeT Kakoe-mu00 MOCTyIATelbHOE NBHIKeHHE, TO HHU-
KaKue YCHWIHA Yel0BeKAa He MOTYT OCTAHOBUTH, YCKOPHTH, 3a-
MeJJIATh WM M3MEHHThH HAIpaBIeHHe 3TOr0 ABUKeHHA. Toro
JKe He MOJKeT CJlelIaTh W caMas CIOKHAs MallumHa C JBIKe-
HEEeM CBOET0 IeHTPa TAMECTH.

JIBa wemoBera B CBOOOJHOM OT TAMKECTH MPOCTPAHCTBE MO-
TyT OpPOJeTeTb BCEr0 HA Ca’KeHb APYTr OT [APyra, I HUKAKHE
VCHIHA BOJH He MOTLYT X COENWHHTH: COMM3MBINMACH HAa MH-
HAMAIbHOE PACCTOSHME, OHH PACXOIATCA HABEKH, TEPHaA APYT
npyra m3 suma. Hembsa mpmuymMaTh Mamumpy, KOTOpas O
B OyCTOM # CBOOOMHOM LOPOCTPAHCTBE MOINIA MPUBORHUTH cebs
B JKeJaeMoe [BIKeHWe AN XO0TA OBl HAPYIIHTh HMEMmuics
CBOH IIOKOW WA CBOE JBIKEHWe IMeHTpa.

Mer Bupgenm, 9T0 [/ OPUBENEHYA Tela B [BHUKCHHUE
OpH Omope HY)XHO yCHiame, KOTOpoe TeM OoxbIite, 4eM 00Ib-
me Macca Tela (WM KOJAWIECTBO BEMIECTBA B HEM), dem
OopIme KelaeMas ero CKOPOCTb W 4eM MEHBIIe BPEMeHH
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meiicTByeT Hama cmia. Tak jke, 4TOOBI OCTAHOBHUTHL TeJoO,
YMEHBIINTb €r0 CKOPOCTh, M3MEHWUTH €e HANpaBIeHWE, HAMO
yemnme TeM Gojlee 3HAUMTENBHOE, M CKOPee MBI XOTHM 3TO
cmenath W ueM 0ONbIIe Macca Tela H CKOPOCTH ero JIBHsKe-
mug. Hawmbonbimee OposBieHWe CHI HPOMCXONAT IpPH yaape
JBUIKYIIETOCSA Tejla B HENONBMIKHYIO W TBepAy omopy. Tyt
TEJI0 OCTAHABIMBAETCHA [MOYTH CPa3y WIAM B OUeHH KOPOTKHM
OPOMEKYTOK BpPeMeHH, a OOTOMY MeKNy YIApPHBIIAMUCS Te-
AaM¥u X DOPOABIAETCS MAaKCAMAalbHAg CHIa; HO OHA, KOHEU-
HO, BO3PacTaeT ¢ MAaccol W CKODPOCTHIO yHApPHUBIIET0 Tela I
C TBEPHOCTHIO, HENOJATIMBOCTHI0 O00OWX CTATKHBAIOMIIXCH
Tel. Jra cmia ymapa BooOme HecpaBHEHHO OGONbINE CHIEI
TAMEeCTH, KOTOpPasg B CPaBHEHWH C yAapoM COBCeM HWUYTOMKHA.
Orcioma BmAHO, 9TO B cpefe 0es TAKecTH BCe Opydms, mefi-
cTBHE KOTODHIX OCHOBAHO HA yfape, TakKe ycIemHo pabo-
TaioT, KaK m Ha Semie. TaKoBH: MOIOTOK, TOIOp, IECT, MO-
JIOTANKA, KYy3HETHHI MOJIOT, 3aBOACKOM MOJOT, cabig, Koca
g r. 0. Tyr gaxe pgeiicTBme MoioTa MOMeT OBITH TOPasfo
rpangmo3Hee, TaK Kak Macca ero B smpe MoKeT OBITH IPO-
m3BoabHO Benmka. Ilommmmars ee mer mamoGHOcTHm. Beskyio
GoIBIIYI0 Maccy 37[ech MOYKHO IIepeJBHraTh W YAAPATH 0 APY-
ryo. Mexny TeM Kak B cpefe TamecT: OonbImas macca 3a-
TPYZHSAET, HMes Bec, KOTOPHIM PYYHLIM cmocoboM WHOTIA
HeIb3A 0J0JeTh W IPUXOJUTCA MpHOeraTh K CJIOKHBIM MAaIlld-
HAM W CHJIAM IIPUPOJIHL.

3mech Tela HUKy#a He magaoT. 1lpomsBoapHON Benwdnm-
HBEl MacChl, IPA CONPHKOCHOBEHWHW, He IIPOHBBOAAT JPYT HA
Ipyra HE MajIefIiero [faBieHUsd, JWINb ObI OHW OLIINW HEIIOf-
BIJKHBI UIH HMeJH OJHY CKOPOCTh W OfHO HaIpaBieHHe ABH-
JKeHUA.

Ho pas aTo He cobOmiomaercsa, Tena CTAIKABAIOTCA MOPH
cONmKeHAN W MOTYT NIPOW3BONHTHL APYT HAa APyra TakKoe jke
y:Kacalollee JaBleHWe, KAK W Ha J3eMile,— TOIBKO HCKII0-
4yaeTcd TAMECTh HelcTByomumx Ted. TyT Tak jKe MOMKHO pas-
Outh 7106, HATOPOTHCA HA TBO3NbL M PACIIMOHTHCA BIpebesr:m
mpwm BeTpede moesmoB. Tena omyIieBJeHHBEIe W HeOLyIIeBIeH-
HBIe, OPA CTOIKHOBEHNH, JOMAlOT, KOBEPKAT M pPasOumBaioT
npyr apyra. CTeRIgHHAA BeInb, HAIPAMED, HUKYJA HE MOMKET
yoacTh, HO €CId OfJHA W3 TAKHAX Belmeil BCTPETHTCA C APYroi,
TO OHH MOTYT JAPYT APYra PacKONOTHTH IPHU JOCTATOUHOA HX
OTHOCHTEIBHOH cKopocTH. B oTHOmIeHHMH majeHWs MBI TyT
B COBEPIIEHHOI 6e30HACHOCTH, HO CKOPOCTh HABIKYIIEXCH
Tell 3/leck IayKe HecHOCHee W BpejHee, IeM B Cpefie TAMKECTH.



JeiicTBHTeNbHO, Ha 3eMile BCe Tela OT CONPOTHBIGHUS BO3AY-
Xa, BOAHI, TPEHHSA M OT TSAYKECTH OCTAHABIMBAIOTCH, KIOHAT:
¢ K IOYBe M 3aCTPeBAIOT B Hell, 0TYero Ha 3eMie Majo JBH-
JRYIQAXCA TBEPABIX TeJd 3aMeTHOH BeJIMYWHEI, ecliHm He CUH-
1aTh JaBHWH, FOPHEIX 00BalIOB, 3eMIeTPACEHUH W T. [., TPAAHB
I cHe)KMHOK. [IBMIKeHWe jKe JKHIKMX W ra3o00pas3HBIX Tel
pacupocTpaHeHO Ha 3eMie, HO He OmACHO L0 MATKOCTH CBO-
ero ymapa. B aupHOM jKe mpocTpaHCTBE CKOPOCTH He IIOTa-
maeTca TpeHHmeM H TaAKecTsI0. OHA BeYHAs W MOCTOSHHO IPO-
3UT BceMy paspymmeHmeM. IlosToMy B spmpe cocraBisger mpe-
cTyIIeHHe coo0murh, 6e3 HajoOHOCTH W Ge3 00AyMBIBAHUA
HOCHeNCTBUN, 3HAYNTEIBHYI0 cKOpocTh temaM. Ha Beaxmid
cIy4ail JKUNMINA MOJKHBEI OBITh 3aIUINeHBI, CeTKOH miu
CTEeHKaMH, OT cIyYaiiHo ABWRymuxca ted. HeGombmas CKo-
pOCTh [IBHIKEHHs SKUBEIX M MEPTBBIX TeJl, BHI3RIBaeMasg Mo-
TPeOHOCTAMEA 9aCTHOrO OYTENIeCTBMA @ HePeMeIleHWs B JKH-
AUIIaX W BHE, He MOYKeT OBITh OllacHA, HAaIpUMep CeKyHTHAsd
c¢KopocTh B 1 MeTp — cropocTs memeid xonp0bl. ToHKMI cTEK-
IAHHBIA CTAKAH emme pacmmbercs, HO Jel0BeK IOJYIAT TOJ-
T0K, KaK majas Ha 3emie ¢ BeicoTH 10 caHTHMeTpoB, m cra-
RaH Jake He pacmmbercsa, Oamas ¢ Takod BocoTH. Leam
Macca u 0eCKOHEYHO rpoMajHa, TO yhap ee, OPH TAKOH CKO-
POCTH, YeJI0BeKY He NPUIMHHT HE Majeiimero Bpema. J[pyroe
Jle10, ecd TelOBEK IOomafer MeyKIy ABYMS 3HAUATEIbHBEIMA
MaccaMM, [BHTAIIIMMHCSA XOTA W THXO0. Taxme MacChl MOryT
PACIUIIONIATH €ro, TAK 9TO OCTAHETCS TOJIHKO MOKpOTA.

Bonpmasa cxopocTh ABM)KEHMA MANIAHHBIX YacTed, pas-
HEIX JIBATaTeNell, mMoesnoB, KOHeYHO, BHYIIAaeT 3ech TaKue
jKke OIACEHHNA, KAK M HA 3eMje. JTH MAIIAHLI JOJKHEI OBITH
X0poImIo o0[yMaHEl, TAK JKe KaK U IIPeIOCTOPOKHOCTH MPOTUB
mx OblcTporo ABmKeHHA. [[BmiKeHme mX Moer OBITH OrpaHu-
9eHO PAMKOH MIM 0COOBIMH PeJbcaMH, OIPOBOJIOKOHM W T. 1.

BpamenweM Tex B pmpe MOMKHO MOIB30BATHCA, KaK W Ha
3emie, MJaA PeryIsapHOr0 [MABHKEHHWA MAIINHHBIX [eTalei.
3mecs gaske OOmbIe HTHM MOMKHO MONB30BATHCA, TAK KaK
3llech Macca He HMeeT TSIKeCTH K He BHI3BIBAeT TPEHHSA
B 0CAX.
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¥ [IpaxTuueckoe nepemewjerue 8 nycrore
agpupa. Paborw

Ecim MBI or Hamero {[Hepasf.] HecKoIBKO paiee,
geM 3eMisA, TO COJTHEYHBIH KPYr Hammero ABWKeHus, opbmra
nnn oxpykafoman Comxame m goctymmas HaMm cdepa (mmpo-
KasA HOBEDPXHOCTH) HMeeT B OKDPY/KHOCTH 00lee MHUIIHApAa
KIIOMeTpPoB (Bepcr). OTo Gomee okpymHocTH 3eman B 30 TH-
cag pas. IloBepxHocTh 910l chepsr OGoabIme MTOBEPXHOCTH
3emim B 900 MumnmoHoB pas. ConHeuHas SHepTHA, HoIydae-
mas e, B 2,33 mMmmamapma pas GoabIme, UeM IONyIaeMas
3emieit. Horga MBI mCOLITHIBaEM TONYOK, TO ABIKeHMe HAaIIe
OTHOCHTEJIHHO MOIBEHHMKA MOMKET CYMTATHCA HA MHOTO COTEH
BepCT IPAMEIM; Ha caMmoM ke fgede oHo oT TaroreHus CoxH-
Ija MOHEMHOTY IpeBpallaerca B KPyrosoe, 6mmaKoe K opOmre
3emnm. YemoBer, OTTONKHYBIIHMACA OT IIOYBEHHHKA, OIYX-
maer B OrpoMHON 3@HpHO# mycToTe, OCBEIEHHOH OCIemH-
trenpEeME yuamu Comama. Om HaBcerga mpoman i OOY-
BeHHZKA. Ho TaK Kak OH, B KOHIle KOHIOB, OiysKmaer Omm3
cepsr, xoropoit meatp CoaHme, To Korga-HEOYDh Kak OymTo
OH JO/KeH OIATH BCTPeTHTh mouseHHHMK. Horga sxe? Ecam
OH OTTOJKHYJICA cO cKopocThio 10 MeTpoB B CEeKYHZY OT IOU-
BeHHHUKA, TO TAaKOBA W OyHeT ero OTHOCHTEIHbHASA CKOPOCTE,
X0TA HCTHHHAS CeKYHAHASA cropocTh Ommska kK 30 xmmomer-
pam, win B 3000 pas Goasime. YUTo6BI BCTpeTHTH IOYBEHHHK,
HaJ0 NPOATH OKPYKHOCTh B MHJIMAP] KHIOMETDPOB, [
wero mago (10'2:10) 10! cexympm, ato coctaBut Golee 3 ThHI-
csaa ner. Ho m mpm moromke mousemHmKa OpommeHHOEe H BO3-
BpaTHBINEECA TeI0 He BCTPETHTCA C IIOYBEHHUKOM, a IPOH-
JeT Ha MHOTO BepcT OJMIKe MW mambime OT Hero. BepoarHo-
CTH BCTPeUYW IOUYTH HeT HumKawoi. Vtak, orTOIKHYyBmH#ACA OT
DOYBeHHUKA OCYK[eH Ha BeYHOe OfWHOYHOEe OJYysKoamme B
9pupHOH myCTHIHE, XOTA OH W HE MOMKET CHJIBHO OTHaNATHCSH
ot cdepsl, KoTopo# meHETp Haxoxurca B CoJHTE, €CIH TOIBKO
CeKyENHAsA CKOPOCTH ero He IIPeBHIIAeT, HAPAMED, ¢Ta MeT-
pos. Ilpepcrasore Temeps cebe KapTmay. BB OTTOIKHYIHCH
OT IOYBeHHHKA W BEYHO, M0 camoil cMepTH, OIyMmaeTe B
9epHOIl OrHEeHHOH IycTHIHe, 0e3 BCAKOW HAJeKOHl IPHCTATH
Korma-EuOynp K cBoemy fmoMmy. Har e 6mre? Hax ympas-
IATh mBmKeHmeM? BHYTpH IOYBeHHWKA, 3aMeHAIONMEro KO-
JHle, OBIDKEHNE OrPANMIeHO ero IpPO3PAYHLIMH CTeHKAMHE
€O BILTABIEHHOH B CTeRIO ceTKoi. Tam omo m OesomacHo
OpPOM3BONBHO, TaK KAK MOKHO OTTAIKHBATHCA OT CTEHOK,
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eperopoioK M IPOTAHYTHX IPOBOJIOK B NI060M HANPABIEHAM.
Co BpeMeHeM MOYBeHHWK V[IHHATCA H COCTABAT YIPYToe
pacTSIKEMOe KoJbIo, Bpamatomeecs Bokpyr GCoaEma, Kax
rkombmo CarypHa BOKpYyr Hero sxe. Torma mgBmwHenme Oymer
BO3MOSKHO IO Ileso#l oxpy:kHocTm. Ho Bce sKe 5TO He OXBa-
teiBaer Beelt cepsr. IloTom Komem Moxker GBHITH HECKONBKO
B DasHBIX HaOpaBIeHHAX. [ Bmmenme mo mHmM Gomee oGIImp-
Ho, Gonee oxBarbiBaer cepy. BHe mouBeHHMKA [BUIKEHHE
MoOKeT GBITH 6e30macHBIM, XOTSA W OIPAHMYEHHBIM C IIOMOIIHIO
OeNOYKA WAV BEPEeBKH, CBA3BIBAIONEH 9YeloBeKa C HOIBeHHIH-
koM. Hexpacmso, moromy d4ro mamoMmmaer cobaky Ha Ilend,
HO BO MHOTHX ciIyiasx mpuMermmo. I[emouxa mmm mpoBomoka
MojKeT OBITH 09eHb TOHKA W IJIHHHA: B HECKOIBKO BEPCT IPO-
TSUKEHMSA M MAcCOl B HEMHOTO KHJIOTPaMMOB. 7!/ Kmaorpam-
MOB €TQJW JAIOT 0YeHb KPEIKYI0 HPOBONOKY AAmHO0 B 1 Km-
JIOMeTp W TOMmMuHOI0 Gomee Mmmnmmerpa. OHa BHIIEPKHUT Ha-
TsoKeHHe g0 60 KmIorpaMMoB, 4ero BIOJHE J[OBONBHO [T
OCTAHOBKH H MOAyYeHWs HeOOMbIIHX CKOPOCTEH MBIIKEHUS
TeJa TAKON Macchl, KAKYI mMeeT 4enoBeK. Bce ke moxyTaer-
ca mocryn K cdepe ¢ AmaMerpoM B 2 Kmiomerpa. UeM [imH-
Hee MPOBOJOKA, TeM 0ojlee OHA IPYMUHAT W TeM CHOcoOHee
CTAHOBHTCSI, He NEPepHIBAsiCh, OCTAHOBHUTH OOJBIIYIO CKO-
POCTH BHAYUTEIHLHOU MAcchl. JTa OPHBA3L HE BOJOYUTCS, KAK
uemb Ha 3ewmie, He mpormbaercd, Kak TeierpadHas IPOBO-
NOKA, Kako# Ol Anuebl oHA HH Obira. Ilo3TOMY BO3MOIKHEI
TPOCHI BO MHOI'O BepCT [MIWHEL. UeM [IHHHEe IPOBONOKA, TeM
oma MoykeT 6uiTh TOHpINe. Maccy Bcell TPOBONOKE MOJKHO fe-
JaTh JOCTOSAHHON, HecMoTpa Ha ee maumHy. VI oHa Bee e culo-
cobHa ymepiaTh ABUTAIOWIYIOCH APYTYI0 Maccy, HalpEMep He-
JoBeKa. JlIMHHEAA NPOBOJOKA PACTATMBAETCA KAK PE3WHKA.
Jlpyrofi cuocob [BEIKEHHA W OCTAHOBKH — OTTOJIKHOBE-
Hue HeGONBIINX TeJ, He CBA3AHHBIX WM GBA3AHHBIX C Uello-
pexoM. Horga KTo-HHOYIb OTTATKABAET Wid GpocaeT B sdhupe
KaMeHb, TO OOIMUI HEHTP TAKECTH ABYX DTUX Tel He H3Me-
HAET CBOero ABIJKEHWA WU IOKOd, HO 00a Tela moaydamT
OBWJKEHNA B PasHbBie CTCPOHHI mo mpamoil amHWE. CRopocTHm
9THX [BHKeHHmET obparHst MaccaM ten. Eeam, Hampmmep, Ka-
MeHb WIH CBUWHI[OBAS MAacca PABHEI IO CBOEH BeJIMIWHE MAac-
ce YeJi0oBeKa, TO OHW OyAYyT HMeTh ONUHAKOBEIE CHOPOCTH.
Yem Gonpme ABIMKYIOAas cmia, TeM O0ojibdie OymeT u CKo-
poctb. IlosToMy BEITOmHEE YIOTPEGIATH BO3MOKHO (OIBINYIO
pabory, uTo0B W3BIEYb W3 [AHHOW otGpackiBaeMoll Maces
Hanbonprryto mons3y. Ecam or6paciBaemMas Macca Ha mpn-
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BA3W WIH JBHJKeHHe ee OrPAHWYEHO CeTKOH, CTeHAMNI II0YBeH-
HOKa, BooOIIe eciim OHA MOKeT OBITH TaK WM HHAde BO3Bpa-
meHa, TO, KOHEYHO, 00 DKOHOMHOM WCIIOJIb30BAHHU €€ HeT
peun. Ho Boobmie Macca He TOIBKO YXOAHWT HaBeKHW, HO I
MOMKeT, B clydae BO3BpaTa, CBOMM yJapoOM NPHIMHATH KOMY-
HOOYAb, Uepe3 HECKONBKO THICAY JeT, Bpefi: yOHTh HJIH pas-
pymuTh Kakume-nmbo coopyskeHms. OrGpacelBag Tela BO
BCeX HAIpPaBICHUAX, ¢ IEIBI0 MepPeJBHKEHNA, MBI HAIOIHAM
mpocTpancTBo GombaMu, Korophie GyAyT KPyHIHTh BCe BCTpe-
gaeMoe TeM y:kacHee, ueM OyqyT mMeTb OOJBIIYI0 CKOPOCTb.
3aTpyOHHTENBHO CAENaTh HX MATKAMHE, JKAJKEME, BOOOINe
fesomacHBIMH HpH yhapax. PasBe ymorpeburb Ooxbmime pe-
3MHOBEIe MAYMKM, HamyTHe rasoMm m mempommmaemsie! Iloxa-
Iy, Tyuuie WX HANONHATH KaKOo-IuO0 He JeTydel >KuA-
KOCTBIO, He IOPTAIe#l MATKYo 000m04ky. MoIKHO 0CTaBIATH
O OycTHIMHA. BeIxommt, 4To 3T0T cmocol IepeMemieHns HeyIo0-
feH m BHe, B MyCTOTe, ecim O0TOpackHBaeMbe BemlecTBa He 0y-
IyT Ha OPHBASH; HO TOr[la W ABW;KeHHE Oy/AeT OrpaHmIeHo.
IIpm paBHBIX Maccax ABYX Tesl QJMHA IPOBOJIOKA B KHIOMETP
maeT # chepy ABHIKEHHS IS UenoBeka B 1 KmimoMerp mome-
peTHHKOM. hcam jKe, HAmpmmep, oTOpaceIBaeMasg Macca
B 9 pas MeHbOIe UeJ0BEKA, TO KHJIOMETD IPOBOJIOKHE JacT
chepy cBOGOMHOTO [BWKEHHA C [HAMETPOM TOJBKO B
200 mMeTpoB midm B 5 pas MeHbINE. IJTOT CHOCO0 MPUMEHHEM
TONBKO BHYTPH JKUININ WIA B HOPOCTPAHCTBE OTPAHHTICHHOM.
OtTTalIKmBas TH MAYAKHE, MEL MOJKEM [BUTAThCA IO IPOW3BO-
ay. Ho, momanyii, OHE m TyT WBININHH, TAK KAK K TOMY JKe
MOYKeT IOCIYIKUTH W [asoBas Cpefia JRWININA WJIH ero CTeH-
KH, IePerOPOJIKA 1 MePeTsKKM.

BesomacHo oT6packBaTh JKHAKOCTH W Tasbl, II0OKA OHH
ocraoTcsa takmMu. Ho wmcmapsrommecs JKEIKOCTH CcHaYaja
HCIAPAITCH, MOTOM OCTABMIAACA 9YacTh 3aMep3aeT M IIOTOM
yiKe memapseTcd [0 KOHNAa. Hemcmapsmomumecs SKAKOCTH WA
3aTBEPMIEBAIOT OT XO0J0[a, WIH OCTAIOTCSA JRUAKMME, HO €cTh
an takme? Bo Bcakom cmydae HeymoOHo Hamy cdepy 3amoi-
HJITh WKW 3aCaPUBATH MHOMKECTBOM JIETAIOIAX Ta30B M 3KUI-
rocreli, OHm MOryT cocTaBuTh GOJbINHE IPENATCTBMA IS
OnicTporo @ CBOGORHOrO ABMKEHWA BO BCeX HANPABICHHAX.
Har rpaiinocTs, MOMKHO IPHOErHYTHL WHOTAA K B3PHIBYATOMY
cmapany spope paxersi. Ilomoskmm, BaM rposuT MOTEpsA mOU-
BeHHHKA W rubenb. Brl eIme BuamTe UOYBEHHHK,— HO elle
HECKOJLKO 1acOB, H BHI IIOTEpseTe ero M3 BUfa: BO3BPAT OKa-
JKeTCA HEeBO3MOMKHBIM. B TakoMm ciydae BB 3a)KHraeTe CBOIO
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paxery (manpmmep, xygamu Commma, ¢ momompio JIyHEL), 06-
pAIas BEIPHIBAIOIIEECH TA3H B CTOPOHY, 06paTHYI0 MOIBEHHN-
Ky. Buaromaps pearOmm, wiIm NAaBIeHHI0 HA Ballie TEJIO Da-
KeTbl, BBl TepsieTe CBOK CKOPOCTh, a 3aTeM mpmobperaere 00-
PATHYIO W 6IarOmONy9IHO HeceTech K IOYBCHHEKY. BupoueM,
BEIIIyCKAaeMEle Ta3Bl MOJKHO OJKMKATh B 3aTEHEHHBIX HCKYC-
CTBEHHO MeCTaX W TaM O0CBODOMKIATH OT HEX HPOCTPAHCTBO.
Urax, Mo3KHO cBOOOZHO IyTemecTBOBaThH BO BCe CTOPOHHL,
BBIIYCKasd, B KPAWMHOCTH, rashl W OKMIKAA MX B TEHEBHIX da-
crax. OTHICKMBATE JKMIMINA — KOJNBIA JIETKO TpHm yHooTpedie-
HAX TeIeCKONOB M BPAINAIOIUXCA HA MOYBEHHEKE INOIHPO-
BaHHBIX 3€pKal, OTpaKammux conHeunbir cser. Hwndgero,
ecIl JKUJIMING, WX KOJBIA, OyAyT OKPYIKEHBI paspesKeHHOM
rasoBoit atmocepoir. Oma MokeT oboramaThbCA OT PeaKTHB-
HBIX OPUOOPOB W GIKMIKATHCA B XOMONMIbHUKAX.

% O6wan wapruna
cn0co608 NOCTYnaresbHOz0 TLepemew,eHus

B sxunmme, BHYTpPH NOYBeHHHKA ¢ arMmocgepoi,
MOTYT CIYHUTL [JI HepeMeIleHns KPELILA, BpOfe pPHIOBHX
IJIAaBHUKOB HWIM [OBYX MMAPOXOMHBIX BHHTOB, BPAaIIAlOIIUXCH
B TIPOTHBOMOJIOYKHEIE CTOPOHBL I[IABHWKHA MOMKHEI OBITH He-
MacCHBHBI, & BHHTHI — TOYTH BCe PABHO. B mouBeHHHKe 0e3-
rasHEOM W ra3HOM MOKHO OTTAIKHBATHCA OT CTEHOK M MATKEX
mpefMeToB, JeTAIAX B mpocTpaHcTBe. MoKHO Bcerma HMeTh
I 3TOoro mpu cefe HeCcKOAbKO MATKAX MAYMKOB HA IPHBA3H
mnu Ge3 mpmeAsn. BHe m BHYTpH HDOYBEHHHKA MOTYT OHITH
ocobbie moesna mas o0mero ymorpebaeHnsA, He Morymue, Gma-
rofapsa paMKaM, yXomTh ¢ cBoero myrm. Jlas cBoGogHOTO
NBUKEHAA BHE IMOYBEeHHWKA, HEJAJIEKO OT HEro, MOYKHO IIONb-
30BATHCSA OTTAJIKABAHWEM OT HETO W OT MArKOro IIapa Ha
OpHUBA3Y, BCErga MMeIOIIerocd HOJ PYKOH, T. €. IPHBA3AHHO-
ro K 9gexoBery. g MadbHEX CTPAHCTBUI, BHE IMOYBEHHHKA,
MOJKeT CILY}KUTh PEAKTHBHBIA TPUOOP, BHIMYCKAWOIAU Iassl,
He crymammuecs 00BIKHOBeHHO B TBepasre texa. Omm cry-
IMAaOTCA TOJAHKO HA TeHEBO# cTOpoHEe 0COOBIX COCYMOB, YeM o
CBABBIBAIOTCA ¢ HWMM, JieJasaCh 0e30MaCHBIMA WAN OPAKOBAH=
HBIMT.
Besaxme paGoTs HYKHO IPOU3BOAATH B 3aMKHYTOM
o6beMe, MHATe MOFKHO BCE MHCTPYMEHTHI M BEINE PACTEPSITh,
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MosxHO eme fepKaTh WX HA OPUBA3M — KOPOTKOM WIW [IWH-
HOit, cMorpsa mo HamobHOocTH. IlomokuM, A ymapsam MOIOTKOM
B JKejIes0, Kywo, 3a0WBao TBO3As I T. IO. IlpH B3Maxe MOJIOT-
KoM Tyfga m o0paTHO Moe Telo modyZaeT KoiebaHWe B3aj H
BIlepefi, fajee, OPA yAape, MOIOTOK JABHT HA HAKOBAJIBHIO,
a HAaKOBANBHA HAa MeHsA. B pesymbrate mociaegHAA JIeTHT B
ONHY CTOPOHY, s Ke ¢ MOJOTKOM B obOparHyio. U ymapseMeri
OpeMeT W s MOJIKHEI OBITH B3aUMHO CBA3aHBI, 9TOOBI He
ObLIO 9TOrO pacxokmeHmsa. Horm, miedm, roioBa WIH [pPyrme
cBOOOHBIE TacTh Tela paboTarmomiero NOJKHBI MATKO VIIH-
parbcsA B KIETKY, ¢ KOTOPOH cOeWHEeHA W HAKOBAJILHA. ¥ m00-
Hee BCEro IMPUKPEIIATh K KapKacy HOrH.

Mo:xHE0 pesarpr mpegMer mpaBoil PYKOH, Aep:Ka ero
B xeBoii. TakuM ke 00pasoM MOKHO CBEPIHTH, CTPOTATh, IH-
auth, ob6raamBath. Ho ecnm obe pykm HOMKHEI OBITH CBOGOJ-
HEI, TO TIpeMeT ROIKeH OBITH 3aTHCHYT B THCKH, & THCKA X
pabOTHAK COeNWHEHBI HENOCPENCTBEHHO WJIH C IIOMODIBIO
TpPeThero Tela, B BHfE phYAara, KIETKH, Kapkaca. JeThIpex-
pykme Morim OBl fep/KaTh mpeAMeT B 3aJHHX KOHEIHOCTAX,
a MHCTPYMEHT B HepeJHuX.

Hormga mummar, pesxyr, cBepiar, To AaBAT Ha IWIy, Ha
HOK, Ha OypoBumk. WHcTpyMenT pmaBumT Ha oGpabaThIBaeMBblil
mpexMer, Ha xu1e0, a xmel, B ¢cBOIO odepeds, JTaBUT HA OpPyHme,
Opynue HA PYRY, Ouarofaps deMy Teio paboTalom(ero IpmXo-
IUT B BUJKeHHWe W ypaixsercsa or mamenms. llomsrHO, 9To I
TyT HY)KHA CBA3b UejoBeKa c mpegmeroM paborei. Taxsxe
HOTH, WIH [PYTHe WIeHH Tela, NOIKHEI OLITh B CBA3H C TeM
JKe KapKacoM, ¢ KOTOPHIM COeQMHEHO IIOoJBepraeMoe aBie-
HE0 Teno. MHOrme paGoThHl 0CHOBAHEI HA JABICHHH HE CHIOIO
yZapa, HO HemOCPe[ACTBEHHO MYCKYIbHOW cmiol. Bce cmisr
meficTByI0OT B pdupe COBEPINEHHO TaK ’Ke, KaK W Ha 3eMie;
HAJ0 TONBKO HCKIIOIATE TAMKECTS.

XoZHTHF DO NMIOCKOCTH OOBIKHOBEHHEIM 006pasoM,
KOHEYHO, HeJH3sI; MePBHIM IMAr YHOCHT IHATraIOMIero OT ILIaT-
(POPMEI — TOJBKO OH ee W BHMEN; IPOMCXOMHT DTO OT JiaBJje-
HYA HOrW HA HOX. JlazaTh MOYKHO TO IePeBBAM, CTOIGAM, Ha-
TAHYTHIM BePeBKAM TaK ke, KAK W HA 3eMjle, TONBKO IIpH
5TOM Tpefyercs MYCKYJIbHOE YCHIZHE H TO TONBKO JJA OFOIe-
HUA WHEeDPHHUHA TeJa.
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sk llosoporve werosera

WnrepecHo 3HATH, KAK UeJI0BEK MOYKeT 0e3 OIOPEI
7elaTh HMOBOPOTHL BCEro Tela, KAaK IOAydYaTh BpamjeHHe BO-
Kpyr OpPOJOABHOM WM IMOMEPeYHOH OCH CBOEro Teja, Kak
0CTAaHABIWBATH JAaHHOE BpaIleHMe W IepeenbBaTh €ro B
IpyToe, MHOM CKOPOCTH, BOKPYT Apyroi ocm. Tak e, KaKk 9TO
coBepImaTh C APYTHMHE TejJaMu, HAOpPEMep C JRATAIIAMHE.
IIpm memomBmsKHO# omope, KOHEYHO, BTO MeJaeTcs TaK JKe
mpocTo, KaK Ha 3eMie, T. e. CXBATHIBAs PYKAMd WM HOTaMA
HETOMBIIKHLIA IpexMer m caabo geiictBys myckymamz. Ho
KaK I0BOPaYuBaThCSa 0e3 0mMOpPHI?

ITomosxmm, demosex aGcomioTHO HemopsmkeH. Hamo mo-
JAy4uTH BpallleHHe, WMeA B PYKaX KaKoW-HHOYIh MOMBIKHBIN
mpeaMeT. JTOMY IIpefMeTy PYKaMH, KaK [JeTCKOMY BOIIKY,
MEL coo0IaeM BpaIleHWe BOKPYr JKelaeMod ocm, HampuMep
mapalielbHOR MPOMOALHOM ocHm demoBexa. Torga ® Iocie[-
HOA HaYHET BPAIIaThCA BOKPYT cBoell mpomombHOM ocum. Ocra-
HOBEM BpaleHHe IpeaMeTa; OCTAHOBHTCA W 9YEIOBEK, HO 0Y-
meT TIANeTh yiKe B mHYIO cTopomy. Orcioja BHWITHO, 4TO Ta-
KM 00pasoM ¢ IIOMOINBI0 N000r0 MOABHIKHOTO TeNd MOKHO
HOBEPHYTH APYroe Ha BCAKEM Yroi W 3aTeM OCTAHOBHTH. Tax
sKe MOYKHO cOOOIUTH BpalleHHme OPraHm3My BOKDYT IOIEped-
Hoit ocm. Och BOMYKA AO/UKHA ORITH IIPH STOM MHAPAIeNbHA
JKelaeMOMY HANPABIEHWIO OCH BpAaIleHHs weloBeKa. Yem
MaccHBHEe OHMODHEIA IIpemMeT, 4eM GOIbIme ero MOMEHT MHep-
num, GombIme CKOPOCTh, TeM OmicTpee OymeT W BpalleHHe de-
J0BeKa II0 OTHOIIEHWIO K BpAaIlaeMOMYy IpeIMeTy; HAIPOTHUB,
TeM MeHBIIe OH, TeM CKOPOCTH UejioBeKa OymeT B OTHOIIEHHH
K eTo CKOpocTH MeHbIme. Taw, IBa UYeNOBEKAa, B3ABINK JPYT
JApyra pyKaMmu, MOTYT cO00IquTh cebe mMOUTH paBHbIE, HO IPO-
THBOIOJIOJKHBIE, BPAIIATeIbHEE NBHKCHIA BOKPYT YKeIaeMBIX
oceit. TombKO TPYAHO, COOOIIAsA BpalleHHe TelXy, He TOIKHYTEH
ero B cropomy. O6a Bpamarommecs: IpefMeTa OOBIKHOBEHHO
pPacxofATcA, W HYKHO JOBUTH WX, OOKA OHU eIIe He YILIN
JAJIeKO.

IlomaTHO, KAK TAKEM e CIOCOOOM MOYKHO OCTaHOBHTH
OfHO W3 TeJ BpPAIMAIOINeics CHCTEMEI: [JIf BTOT0 HANO KaKO-
My-HEOYAL APYTOMY Ty TOM Ke CHCTeMEI COOOIUTH BOKDPYT
TOM jKe WM IapalieNbHON ocm o0paTHOoe BpameHme. Tormga
mepBoe OymeT BpamaThcsa Me[JIeHHee, MOKeT OCTAHOBHThHCH
I fajke HOJIYy4YATH oOpaTHOe BpameHme. SIcHO TarKXKe, Kak
OHO W3 HEIONBUKHEIX TeJ CHCTEMEl MOBEPHYTh B JIO0YIO
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cTopony — HY, xoth aumoMm ® Cumpmycy, k Commmy, x 3emie;
Bpamiasg OfHO M3 Tel, MB OPUBOAUM cels cHAdYala B IBHKe-
HEe BOKDPYT HPOAONBION OCH; 3aTeM OCTAHABIMBAEM Bpale-
HEe, KOrja J0HgeM [0 KelaeMOro MepmgumaHa; maiee, TO jKe
TEJI0 IMOBOPAYMBAEM BOKPYI IEePHeHAMKYIAPHON OCH, IOKa He
craneM rasapers npamo Ha Cupmyc; HaKoHEI, OCTaHABIMBAEM
BpalieHne Tela, OTYer0 M CAMHE CTAHOBHMCS HEIOJBIIKHEL
Temeph MBI CMOTPHEM, Ky[a jKelaeM.

Ho moxmO0 nm mpmBectn ceGs Bo BpallleHWe W HOBOpadd-
BaThCA B JKEIAEMYI0 CTODOHY, He mMesd mnpH cefe HEKAKAX
TEN, KOTOPEIe OBl MOJKHO OTOPBAThH, OTHATH, OTHEIATH OT HAC
7 mpWBeCTH BO Bpamenme? Y HAc HeT IMANKH, OIEKIHI, da-
COB, HUKAKAX MEDPTBBIX ¥ JKHBHIX I[PEIMETOB, KOTOPHIE MEI
Morim OBl OTHEIUTH 0T ce0d W Bpamarh, MLl He HMeeM IpaBa
oTpe3aTs HOITH H BOJOCH, YTOOLI IPHBECTH HX B IBUKEHIHE.
Hasrercs1, mpwm aTuX ycaoBHAX Hemb3d ceGsa IMOBEPHYTh M Ha-
mpaBUTH 1o xexanmiol.. fI ropopio me mpo orpaEKYEHHOE TOBO-
paunBaHWe WieHA, HANPWMep TONOBEI, Ija3; 3TO, KOHEYHO,
BO3MO}KHO OPH BCSAKAX YCIOBHAX, M YrOJA IIOBOPOTR TOJOBEL
OTHOCHTENBHO TeJa, Jajke He 04eHb Mall: OH OJM30K K JBYM
opsameiv yraam (180°), a B coegmmeHmEm ¢ mOBOPOTOM TJIas.
JajKe JOCTAraeT IOYTH TPeX HpPAMEIX yrios, mam 270°,— mer,
A TOApa3yMeBal0 HENPePHIBHOE II0OBOPAYMBAHME HA KaKO#
YTOJHO yroi, KaK mpW ONMCABHOM BpameHnu. Homika, magas
BHH3, HAa 3eMile, IIOBOPATMBAET CBOE TeJO JaOKaMHl K II0dBe,
gro0Kl cTaTh Ha HOrM W He pacmmbmrhca. OHa pgemaer 3To,
3aKpyYdBag BHYTPEHHOCTH CBOEro Tela B 00pPaTHYIO CTOPOHY.
W genoBer MoKeT TO'Ke MOBEPHYTHCA II0 JHEIAHAI0 W [ajke
HeIlpepHIBHO BPAIIaThCs, TOJBKO HE € HMOMOIIHI0 BPATIEHUA
BHYTPEHHOCTe#H — OH 9T0H Komaubeil cImocoOHOCTH He HMeer,
a ¢ moMombio pyK mam Hor. IlomosxmM, BB XOTHTE BepTeThCA
BOKpYT TIPOROJBHON ocm cBoero teia. Ilporammre omHY PyKY
BBepX, T. 6. HapaNJIENbHO [JIWHEe Teja. BoobGpasmre, 4TO BTO
0Ch W BpamaiiTe 9Ty PYKY BOKpPYT BooGpa)KaeMoil Ipofoib-
moit ocu. Iloxa BEI GymeTe 9To femaTh, TeXo Bame OymeT Mef-
JNEeHHO T0BOPAYMBATECA BOKPYT cBoeidl mamubl. YeMm OnicTpee
BHI Oymere BpamaTh PYKY, TeM OeicTpee GymeT W ABWKeHHE
Bamero Tena. OcTaHoBUTE PYyRYy — m Telo ocramosmrea. OHO
IIOBEpHYNIOCH TeImeph B APYTLYI0 CTOPOHY W TIIANAT YiKe He
tyga. IlpoTAEWTe PYRY TOPH30HTAILHO W [BHTAiiTe €10, Kak
Oynro BépruTe IIaDMAaHKY; TEl0 Balle TOI[A IPHIET BO Bpa-
IMeHne BOKPYr HOHOEPEeYHON ocm. BepHOCTSH BTOTO MOKHO
HOKa3aTh, eCIW CTATh HA KPYrIyo JoAxy (B BEme damm),
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DORHATH BePTHKANBHO PYKY W Bpamjarh, Kak ykazaHo. Tormga
TENO # JOJKAa, OBIBIIAE HEMOJBM/KHBIMEH, HAYHYT OPHXOLATH
B Me[JIeHHOe BpaImmareibHOe ABH/KeHHe. Tak ke MOMKHO IIO-
BEePHYTH ce0s Ha mi06oit yrom Bpamenuem moru. OgHy HOTY
HY)KHO IIOJKaTh, a APYTYI BPAamaTh. ITO BO3MOMKHO, IMle HET
mRectd. MoxuO 3apas Bpamarts W o6e HOorm m o0e PYKH.
HonmdecTBo BpamaTeIbHOTO NBH;KEHUA HEW3MEHHO.

Pazmas yrBaph, KaK IOAYIIKW, MaTpamsl, HOEPHHBI, Me-
6ens, TaMakH, B cpefe, JAMIEHHON TAMKECTH, COBEPIIEHHO HE
By:KHEE. OHm HasHA9eHHl A TOro, 4ro0bl OCIA0MTH Bpe,
OPUYAHAEMBIH TsIKECTHI0 UYeN0BeKA IpPH CONPHKOCHOBEHUH
€ro ¢ JKeCTKUME, HEDPOBHEIMH Haum ocTpeiMu Tearamu. O0yBb
IOpefoXpaHAeT HOTH OT DPeXYIIHX KAMHEH, MArKZme Kpecna,
mepWHA, DOLYIIKA PACIPOCTPAHSAIOT AaBlIeHWe Tela (OT ero
BECOMOCTH) DaBHOMEDHO HA BO3MOMKHO OOJBINYI0 dacTh ero
IOBEPXHOCTH X TeM [elai0T AABIEHHE OT TAYKECTH, TIPUXO-
mefica Ha 1 KBafipaTHHIA CAHTAMETDP MOBEPXHOCTH TeJIa, HaH-
MeHBIOUM. 37ech HeT Beca W, 3HATAT, B3AUMHOTO TABJICHUS CO-
OpUKACAIOMINXCA TeJ; I09TOMY HeT M HaT0OHOCTH B CTYIBAX,
moAyINKaX, IIyXOBAKAX, KPOBATAX, CAOTAX W T. II. Bemax. To,
YTO [ACT 3[1€Ch HEBECOMOCTH, HE MOJKET CPABHUTHCA IIO JIOCTO-
WHCTBY HU ¢ Kakmmd wnyxoBmkamm. Oco0eHHO BBITOTHA 3Ta
cpea GombHEIM, cialHM W IpecTapedsiM. Bpaum ierxo oc-
MATpPUBAT KKIYI0 9acTh Telda OOJBHOr0, MOBODPAUHWBAA €ro0
7 camux cebs1, Kak yrogmo. Ha GompHOrO He JABHT IOCTENb
U OflesJio, He MOMKeT 06pa3oBaThCA MPOIeKHE.

Mu mpepmoxpamsem cebs Ha 3eMie HOLYIIKAME A Pecco-
paMm He TONBKO OT TAYKECTH, HO ¥ OT Y/JapOB, TONIYKOB K
TPACKK BO BpEMs e3[[bl IO MYPHO# mopore. 3[ech W TH MPH-
crnoco0neHAA W3IUIIEW, OOTOMY 9TO [BHJKeHHe, ¢ JII000
CKOPOCTBHI0O W HA HPOM3BOJIHHO OGONBINIOM DACCTOSHHH, He CO-
IPOBOKIAETCA IIPUKOCHOBEHHEM C IPYTEMH TelaM¥W H IIOTO-
My ofecmeweHO OT yHapoB m Tpsckm. Ero masKe coBepImmeHHO
He 3aMedYaloT, BUIAT TONBKO MYammecs KpyroM teia. Bos-
MOJKHEI, KOHETHO, CIyYaiHbIe BCTPEUH ¢ MpefMeTaMy U IpO-
HCXOAAMETe OT TOTO YAAPHI; DOTOM — HAYAN0 W KOHeI [[BA-
JKeHHA, TAKKe ero IOBOPOTHL, YCKOPEHHSA H 3aMeNIeHHs
NOKHBI Hem30e)KHO COOPOBOIKIATHCA JeficTBHEM CHI. OTH
cHIBl MOryT GbITh W OONbIme W MEHBINE TAKECTH, T. €. OHH
MOTYT MOPOMKIATh, OOKA MEHCTBYIOT HWJIM HOKA IIPOHCXOAHT
mepeMeHa [BHIKEHHs], BPpeMEHHYI0 TsKecTh. lIpemoxpameHme
0T ee TOCTECTBUH Takoe jKe, KAK M HA JSeMie: IOAYIIKIE,
pe3WHA, IPYRUHE, YOPYLOCTh ra30B W MOTPYKEHHE B JKHIKO-
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ctu pasHO# miaorHOcTH. HO, BO-IEpBEIX, MEHCTBHE STHX CHI
KOPOTKO, BO-BTOPHIX, OHO NPAaBHIbHO W BEJIMIMHA HX 3ABHCUT
or Hac. TonbKo HeOKHOAHHEIE CTONKHOBEHHA MOTYT OBITH
ryOMTeNbHBIME, KaK W Bcerga. HecBoOomgHoe [BHMKeHHMe, KO-
HeTHO, MOKeT 6biTh m TyT. Torga oHO MoKeT OBITH WHOTZA
rpsackaM. Ho rTorma BBl MoKeTe pPacmoNOKHATHCA HA HEKOTO-
POM PACCTOSHYE OT CTEHOK HKHIIA/KA WIM ero IacTeil m B Ta-
KOM ciIydae TPsCKH HCIBITHIBATH He (ymere.

Ceofoma OBW)KEHWs, MOKOM ero, mMOJHASA OECIIIOTHOCTD —
IMeIOT W OTPOMHOE COImadbHOe 3HAUeHHmE. JTO HE TOIBKO
JIeTKOCTb JKW3HW, 0OTAaTCTBO, HO M BO3MOYKHOCTH OOIMEHHN H
oprammsanuii 6e3 masxeiiimero pacxoma cmi ¢ HeOOMbIION Tpa-
TO¥ BpeMeHH. UTO CTOMT, HAIpmMep, XOTA OB Temepb, B BeK
COBPEMEHHOTO TEeXHMYECKOr0 Iporpecca, 00eXarh KPYroMm
semuoil map? WHo# Bo Bco Km3HL He 3apaboTaeT CTOILKO
IeHer, CKOIBKO A dtoro HyKHO. TyT s&e, B ahmpe, 3T0 pPOB-
HO HHYero He CTOHUT, T. €. IPOeXaTh TaKoe jKe PACCTOSHHE,
3[[eCh JIETKO IOXYIUTH CEKYHAHYI CKOPOCTH BO CTO METPOB,
a B ocoboM mmoesfe, 00eCIIeEYMBAIOINUM OT OIMACHBIX CTONKHO-
BeHHH, m ropasmgo Gouaemme — mo 1 xmmomerpa B cexymmy. Ta-
kM oOpasoM, aro0sl mposerers 40 THICAY KAIOMETPOB, HAMO
MeHee TIOJOBWHEI CYTOK. Besakme coGpaHms, caMble CIIOMKHEIE
opragmsanud, 6rarogapsa aToMy Gecmogo6HO 0CYINeCTBIAI0TCA.
EnmHerme pasyMHBIX CHJI MOKeT OBITH CAMBIM COBEpIIEH-
ueiM. EnmHenve MbIcIell W DOCTYIKOB — CaMBIM Ielecool-
pasEeiM. Hax Oymro Tyr, B sdumpe, Bce NpPOM3BONETCA HA
MecTe W IIOTOMY HeT HYKILI B IepeMelmeHmm rpysoB. lIpas-
A, MHOTOe OymeT mpPOM3BONWTLCA HA MecTe moTpebieHHs, HO
He Bce. Tak, Texawdeckme m3eiusa, 0COOGHHO CIOKHEIE, 9Ya-
CTO TMPUCHIIAITCA W3MAleKa, Takyke W MHOTHE [PyTHe IIPo-
OYKTHL KyabTypel. Ho, riaBHoe, comumaimermueckoe obIeHme
cymecTB HeBO3MOKHO Oe3 mepepsmxenma. Commanbhsie $ab-
PUKE M 3aBOXBI BCEX CTEIEHEH CJIOMHOCTH, ITKOJIEI, OONBHE-
OB W T. f. TpeOYIOT 00MEPHOro HmepeMeIeHHs JIIOeH.

Hawr GecromewHO BHIMTpHIBAET TeXHMKA HPH BO3MOMKHOCTH
TPOMATHEIX MACCUBHBIX IOCTPOEK M HX HepaspymmmocTn!
Kax oHa BEIITPHIBAET OT BO3MOIKHOCTH HmEPeHOCA JO0BIX Ipy-
30B Ha Ji00ble paccTosHUA (e3 BCAKOTO TPYHA H PAacXofoB.
W ToBapsl, m cOOpPYsKeHHs, N MATINHEL, I WX 9aCTH, W BCE APY-
roe menaercs xerde mepa! Hpome Toro, mMmoxecTBO TOBapoB
mob6BIBaeTCA HA BCAKOM MECTe I HOTOMY [aske He HYJKHO HX
ImajgbHee IepeMelleHme, HO 0e3 KOPOTKOTO HepeMeIlNeHHs HO
OHH IpenMeT He 00XOfHUTCA.
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% Kapruna s¢gupnoii nycrorst

MsEr eme Mamo roBOpHIHM O TOM, Kakasd KapTHHA
OKPYKaeT YelOBeKa B 9TOM YTOJIKE CONHEYHOH CHCTEMEI, 3a
opbmnroit 3emnm. Mbr momyckaeM moka, 94TO UeJI0BEK He yMuH-
paer HE OT OYCTOTH M OTCYTCTBHA KHCIOPOXa, HH OT yOwmii-
crBeHHBIX YyiabTpadmoneToBblx ayueir Commma. Wmm MEI
mpejIoNaraeM, 4TO 9YelOBEK, HBOJIIINUOHHPYH, IPEeBPATHICA
B CYIIECTBO, KOTOPOMY HHIOYEM BCE YTH HOBHIE YCIOBHA CY-
mecrBosarna. OH, Kak pacTeHme, He HYKHaeTcs B Xjebe u
TOBANWHE, OH IOKPHIT OPO3pavHON 000M0YKOH, maromeil eMy
Heo0XOmWMoOe [AaBIeHHE M IPeOXPAHAINIEH ero 0T IOoTepn
BOAHl M rasoB. BAyrpm ee, myzamum Commna, oOpasyiorca (Kak
B pacTeHWE) HeOOXOmMMEIA emy Kuciopon m mamma. OH mo-
II0maeT WX, KaK JKEBOTHOE, HO HETrOJHBIE MPOAYKTH (ModYa,
YrIeKHmCHblii ras ®W 1mpodee) mepepabaTHIBAIOTCA JIydaMm
ComHna omaATh B KHMCIOPOA M NHTATEIbHBIE BemecTBa. IIpo-
IOYKTHI €r0 KA3HEHHBIX BBIICNCHWH, HUCKOIEIKO ero He OT-
paBasioT, a, Hamporus, mmraror! UysBcTBa M pasym ero He
TOJIBKO He MAJaioT, HO €Ile BO3BEIMAIOTCA. UTO Ke OH BUMWT,
9T0 YYBCTBYET B ITOH NIpPEKpacHOX W 0OesrpaHWIHON ITYCTHI-
He, B DTOA CBOOOMe, B BTHX HEKHEBIX o0BATHAX cpemsl 0Oes
TRecTH? Bo-TIepBEIX, OH HUKOIJa He PaccTaercs ¢ BeYHHIM,
mmKorga He yracawomumm sapxmm Comamem. He 3sartemEsercsa
oHO oOmakamm, He TeMHeeT HeGO OT Tyd, HeT HOYHW, HET HH
BOCXOfla, HA 3aKaTa, HA 3apH, HA OCHa0jeHHS ero cBera, HA
ycunermsa. TodpKo MOBEPHYBMECH, K HEMY CHOUHOM, MEL ero
me BugmM. Torfa, B HepBHI MOMEHT, KPOMEIMTHAS ThMa Hac
oxpy:kaer. MEI coBceM, cOBCeM HWYEro He pasamiaeM, KpoMme
HeBooOpasmMoro Mpaxa. Ho moHeMHOry 3pawZok pacIImpser-
¢d, rl1a3 OpPUBEIKAaeT K TbMe. MBI 3aMewaeM cBedeHme Co0-
CTBEHHOr0 HAIEro Tela; B TOHKAX MeCTaX P030Boe, B Goiee
TOJCTHIX — TEMHOKPAacHOe. 3aTeM MBI BHAUM KpyroM cdepy
¢ GecumciennbiMm 8Besgamm. CHadala OTKPHIBAIOTCA TONBKO
KPYOHBIE 3Be3[bl, HOTOM OHHM CTAHOBATCSA fApdYe M MOSBISAIOT-
CS HOBEIC 3Be3[bl; BOT WX 0oabmie m 0OmbIme, HAKOHEN OHH
cepe6pAHOI0 MEUIBI0 3acTHIAalT Bee Hefo. VX Tak MHOTO, Kak
MBI HAKOT[A He BHAen:m Ha 3emie. TaM Bo3myx Memax HX
BUMIeTH, PACUBIIAN X YHAYTOMKAN HX CBeT. 3[ech OHH KaKyT-
¢S COBEDIIEHHO HENOABWKHBIMA TOIKAMUA, He MHATAMIAMA K
He MepmaomuMmn, Kak Ha 3emiae. OHm 0OIbINEI0 YACTHIO Ce-
pebpsaste. Ho, BraagsiBasgch, BAOAM 3Be3hl BCEBO3MOMKHEIX
IBETOB W OTTEHKOB, OJHAKO OombmrmeECcTBO cepebpamsix. @om
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9YepHBIH,— 4ePHOE KAaK cajka Iojie C DPacCessHHEIMA KPYroM
3Be3aMU BCAKUX ApKocTed. Bomee aprume RayxyTca KpynHei.
VEHe camBaioTca B cepebpAHY0 ILLIb, B TyMaHHOE 00JAKO.
Tony6usnaer HeGec Hmrme He BmgHO. Belony omEooOpasHas
gepHOTA,— TPayp 0Oe3 Bcakmx orreExoB. Her rayGokoit cm-
HeBHI, ONIW3KOM K YepHOTe, HET HU TOJXYOW3HEI, HE MJICIHOIO
BHJIa TOPA30HTA.

Ecan moBepHyThCH B 06paTHYI CTOPOHY, BCSA BOJmeOHAS
KapruHa m3vezaer. MEl CHOBa HAYEro He BHIEM, IIOTOMY 9TO
oraymensl cseroM Commma. Ho rmas mpuBeikaer ® cBety.
Xora raamers ma ComEOe TYyT MOKHO emme MeHee, d4eM HAa
3eMie, HO 0 OKPY’KAIOIMIMM HAC SAPKAM OCBEIIeHHEIM Ipef-
MeTaM MEI TYBCTBYEM OCIEIMTENbHYIO cHIy cBermia. Horma
MBI TJIANEIN HA 3Be3[bl, MBI IPENIOJaraid, IT0 BOepenw HAC
He OBLIO IPeMeTOB, oTpaskaromux B Hamm riasa cser Comm-
0a ¥ MeMAaomuX HAM BAOETH 3Be3Ohl. UeM O0ONbIIe TAaKWX
TOOCTOPOHHUX IPEAMETOB, YeM spde OHM, TeM MeHee MHl yBH-
IEM 3Be37 W TeM cirabee OHH HAM MOKayKyTCH, TAK KaK 3pad-
Kn Oymyr cymmBatbesa. Ho jmaske omHO TpOHW3aHHOE CBETOM
I cBeTAIIeecd HAIIe TEI0 He JacT HaM BO3MOKHOCTH BUMIETH
MaxcuMyM 3Be3f. Jma sToro Hajo 3aiiTm 3a TEHDb KaKOroO-
ambo coBepHmIeHHO HEMpPO3padHoro mpexmera. Torma Bcero
GoJbIIe yBAIAM 3BE3.

IMorasanum eme KpyroM, o6paTmMcA ONATH K MPavYHOMY
sBesgEOMy (ory. Ham mpepmcraBigercs, 970 MBI B I[eHTpe
0YeHb Majoi uepHO# cdepsl, yKpamenHo# 3Besmamu m CoiH-
mem. OrcyrcTBme BO37yXa, HEOOBIKHOBEHHAS OTIETIUBOCTD
3BE3JI W OTCYTCTBHE roay0o0ii OKpacKm W APYTrAX IBETOB aT-
Mocepsl [elaer WILTIO3AI0 GIA30CTA BCeX IpefMeToB. Mut
B IeHTPe 0YeHh MAaJor0 YepHOro-IpeuepHoro mapmia. Ha-
MKeTCH, CTOUT TONBKO NPOTAHYTH PYKY, 4TOOBI OCTATh JIO-
Oyio 3Besmy wiIm OO KpaiiHell Mepe IIPOJIeTEThH OYEHEL HEMHO-
ro, 4T00BI CTYKHYTHCA 00 3Ty NyCTYI0 W OrPAHAYEHHYIO Ima-
POBYI0 IIIOCKOCTH, B KOTOPYI0 MEI 3amimioueHsl. Haercs,
HEgero Golee HeT, KPOMe BTOH KPOXOTHOM KPYINOH TIOPHMEL
Becs Mmp 6yaro orpammuen ero. Her m camoro mmpa. I'me
oH? JTO0 KaKaA-TO CMeImHAs dYepHas Kamepa. Bce CKpBLIOCh
W3 HAIOAX YYBCTB, BCE [AUBEI ACTPOHOMHH YJIETYIHIACH N3
Hamell maMATH, BCe, YTO JaeT HayKa BeJIMKOr0 M TPAHIHO03HO-
ro! Bce ymmuroxmam orpammuemmpie wuyBcTBa. Ha Semie
Opu0 momoOHOe, HO HAYKA IOHEMHOTY 3aCTaBWIA HAC BHUNETH
YMCTBEHHBEIM B30pOM ropasmo Gomsme. Ilotom Oymer To e
M 3[eCh, HO IIOKA YyBCcTBa Bee sarmmim. (Ho sBmIOCH cTpem-
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NeHWe BHIATH W3 9TOfl YepHOH MaleHBKOH TIOPHMEI, IPOHMK-
HYTb 32 €e CTeHH ¥ IIOCMOTPETh, YT0 HAXOAWTCA 38 HAMH. TyT
HOBEIe cBOeoOpasHHEe mumiosmd. Ho Hwdero Her 3a cTeHaMH
ITapoBOH TIOPHMEL. 3aTO TEJIEeCKOI IIOJIYYUT OTPOMHBIA M TOU-
HBEIM Marepuanx Aus msydenus HeGa. OH Bcerma TyT IpmMe-
HOM.)

29 cemTabps

Yepmelii mapo6pasHBEI CBOJ OYeHb HE3HATUTENHBHOTO
o0beMa ¢ HEIPOHHIAEMEIME CTeHKAMH, YCAKeHHBLIME 3Be3[a-
MH I TYMaHHBIMH OATHAME,— BOT HepBoe BmedatTaeHme. UTo
e 32 HOMH, 3a STHMH OTYETINBO BHJHEIMA CTeHAME, €CIH
pas3buTh mX W OPOHWKHYTH 3a mx npemens? Heyswemrm wmwup
OTPAaHWYMBAETCA HTUM MIAPOM M TeM, IT0 B HeM, a B HeM Kak
OynTo TONBKO HAXOmmMCsA MBI W Hamm coopyykeHus! He Be-
PHATCsL, 9TO BCA BCeJIeHHAS Iepej HAMAMA 09aMH, 9T0 Hepef
Hamu Oesmgma Oes ®omma, 6e3 Kpag, 9T0 BOT TO IATHBIOIKO
ectb MiegHBI WIYyTh ¢ MWLIAAPAAMHA NHLIAIOIIAX COJHI.
Tonmpko HAyKa MOKeT BOCCTAHOBHTH TIPAHMHMO3HEIN o00pas
mupa. Bes Hee ke YeIoBeR HOJOH CaMBIX CMEIIHBIX W CTPAH-
BHX mmriosmi. OH Bech BO BIACTH 340 IyKIeHMIL.

MouBermawr, HanpuMep, JacT HAM IOHATHE XOTA OBl 0 Ha-
meM OTHOCHTENbHOM IBIYKEHHH W IOJNOYKeHWH. Bes Hero Ml
HAKOTZa OBl He 3aMEeTHIH CAMEIX IIPOCTHIX CBOHX [IBWSKeHMI,
¥ TO MBI UX 3aMeTHAZ OBI yMoM, a He 4yBcTBoM. G TyBCTBOM
COBIIAJATh MOJIOMKATEILHO HEBO3MOJKHO. PasBe MOMKeM MEI
DOHATH YYBCTBOM Hallle BpameHme Ha 3emie, ee CTPEeMHTENIb-
meiii Oer BOKpyr ConHIA, ee IOCTymATelIbHOE NBIYKEHHE C
HEM K cosBesfgumio Jlmper! PasBe Mo)keM He BHAeTh roxy6oi
mebecubril cson! PasBe obmmMem dwyBcTBOM GecipefelbHYIO
Beamumny Comnma m 3Be3n! PasBe He roBopumT HaM JIOMKHO
raa3 o0 OfEHAKOBOM YHAJeHHW WX OT HAC, OT (IEHTPa» Bee-
JNeHHOR U T. J.

Bor m tyT, B apmpe, eme Gonee mankme mumosmd. Ilou-
BeHHFK HENONBWKEH M, HOJOYKAM, HAXOJUTCA HA 3HAUMATE]H-
HOM paccTogHHW OT Hac. MBI To)Ke HemONBHMKHEL. Torma o
BCE HAM KaJKeTCA HEIONBWKHBIM. UTO MBI HCIOLITEIBAEM,
HOYero He MMes IO HOTaMM, T. e. He mMes OOBITHON OmopHI?
Opmam 6ymyr myrathes, gpyrae yOUBATCA, TPeThH OT cTpaxa
HeoOBIYHON KapTWHEL «yHALyT» B 0OMOPOK, XOTA YIOACTh TYT
HeKyla W HeBO3MOKHO. BepoaTHo, HM3 ImoKaskeTcd TaM, THe
worn. IlosroMy mosBmres crpax magenns. Ho k memy Kpem-
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KEe HepBhl CKOPO NPHBHIKHYT, W CcTpax uciesHer. Ecam mHa
3emie, B cpefe TAMKECTH, CTATh KBEPXY HOTaMHW HIH, JemKa
Ha [quBaHe, OMPOKUHHYTH ¢ HETO TONOBY K HOLY, TO HaM IOKa-
jKeTcA IIOTONOK IIOJIOM, IIOJ — HOTOJKOM, BepX — HHU30M,
Hm3 — BepxoM. Ilpm orrpeirom Hebe, T. e. HAPy:RW, B HOJE
mIX B cany, Hebeca Kamkyrea TOTHA roiry0oi 06esgHOW, B KOTO-
pPYIO JIeTKO CBAaXdTHCHA, a Io4Ba — IOTOAKOM. Tem Gomee
HOoMsKHA OBITH DPABWTENBHOM MW CTPAITHOW HTa HILIIOBUSA
B s(pupe, B cpeme Ges TaAMKecTH, TaK KaK TYT KPOBb He IIpH-
AWBaeT CHIbHEEe K TojioBe, mpm ob6parHoM moxoskeHmE. Ho
KaK Ha 3eMie MBI CKOPO IPWBHIKAEM K 00pAaTHOMY IIOJOMKe-
HOIO, W WUIIO3WA mcYe3aer, He 3aHmMAas Goiee HAc, TAK CKOPO
TOJKHO CIYIATCS W B dHpe.

HKaxmopmeXcTBYeTHA TeJO0 M TYBCTBA OTCYTCTBUE THA-
mectu? Hposn Gymer cmiasHee mpuamBath K rojiose. Muormx
GonesHel, 3aBHCAMMUX HA 3eMjie OT M3IMITHEr0 CTOSHUA,
B 9TOi cpeme Mbl Ob1 ma3Oexxanu. Ho egsa jam HeBecoMOCTH 3a-
CTABHT HAC HCHOBITATH 4TO-HmOYymb ocobemHoe. Horma MEr me-
JKHM TOPH30HTAJILHO HA KPOBATH WM TOTPYKEHEL B BOAY
BO BpeMs KYIAHWs, Mbl MCOBITHIBAEM IIOYTH TO Ke JaBIeHWE
KpoBH, Kak 3mech. Ho 10 poBHO Hmgero mam He maer. Bepo-
ATHO, W TYT, B 9PUPHOI cpeme, HAYEro He OIIYTHM, KpOMe
OPHUATHOTO IOKOSA IIYXOBOH, IPOXJNAamHON M HekHeHmme# mo-
crenn. Ho Bce ’XKe Kak IOCTOSHHOE JIeMKAaHHE B IOCTENH [JiA
37OPOBEIX MOKeT OITH BpeAHLIM, Tak ® upeOHBaHWe WX
B cpee Ges Tmxectm. Ho x sToMy merko mpmcmocoGHTHCA.
MosxHO Ha BCAKRWE ciaydali yCTPOHMTH WMCKYCCTBEHHYIO THA-
JKECTh.

CraToXATH W OOJWTHI, 3aBeNyIOIIHe pPABHOBECHEM W Bep-
THRAJIBHBIM NOJOMKeHWeM Teja, OymyT 0esmeificTBOBAaTH, 4ero
He MoykeT OBITH B Cpefie TsYKECTH, Jaske KOTTA TENO MIOrpy-
meHo B Bony. He BhI30BeT am m03TOMY Taxoe 00CTOSTEIBCTBO
romoBokpyxkerme? He mymato. Xorsa romoBoKpy:KeHme I CU-
npoBomaeTcsa GespmelicTBmeM CTATONMTOB, HO He OT HEBECO-
MocTym KaMHe# (001mTOB), a OoT Ge3leificTBHA COOTBETCTBYIO-
muX HEepBOB, BCIECTBWE HEHOPMAJBHOCTEH B [aBIEHHH KPO-
BY WIW APYruX npwauH. Kciam Ob MBI MOTPY3HWINCH B TEIIYIO
mpO3PauHyI0 BOAY, INIOTHOCTM HAINETO Teja, Hameanm Ol
0YKY, MO3BOJNAIONINE BUIETh XOPOIIO B BOZE, €CAU OBl MOTIIH
TaM ABIATH (X0TA OBl 9epe3 TPYOOUKY), ecam ObI He TyB-
CTBOBAJIM TPOMATHOTO CONPOTHBIEHHA IKUOKOCTH UpPH IIO-
OBITKAX ABWREHUSA, T0 MCHBITanm OB B 9TOM Oacceliie HeuTo
momo0HOe TOMY, YTO HCHBITHIBAEM 3[ech, B cpefe 6e3 Beca.
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Korpma wmsr mpeiraeM ¢ 3abopa, majaem ¢ mepeBa, Iepe-
IpPEITHBAeM dYepe3 BePEeBOUKY, TO B TedeHme HEOOIBOION da-
CTH CeKYHJBI, IOKA HE KacaeMcsa 3eMid, HaXOmHMCs, Ipmb-
NM3WUTENBHO, B cpefie 0e3 TaKecTH, TAK KAk HAmIa ofeKna,
npejMerhl B KapMaHaX [OEPecTAaloT NABWTHh HA HAC, IOKA MBI
He KacaeMcA HOYBHI WIW APYTHX CBA3aHHHIX ¢ He# Bemiei.
B camoM ferne, MBI W Bce HAXONAIIHECS OPH HAC NPEIMETH
mafialoT OTHOBPEMEHHO ¢ HAMH, C OfWHAKOBOIO CKOPOCTBIO, a
DOTOMY He UPHOIKAITCA W He YHAIAIOTCA OT HAc, KaK OB
TEPAT B OTHONIEHWH HAC CHOCOGHOCTH MaJeHWs, & IOTOMY
OTHOCHTEIHHO HAC HEBECOMBI, KAK W MbI OTHOCHTENBHO HX.
Ilpm cwiapHOM UpBIKKe, Ha BHICOTY B 120 caHTHMETPOB, MBI
JeTHM BBEpX W BHH3 B TeUeHHe BCero ogHo# cexymmbl. Ilo-
HATHO, YTO B TeYEHWE TAKOr0 MAJOT0 BPEeMEHH MBI eBa JIU
CII0COOHBI CMAaKOBATh WaW OOLYyMaTh TYBCTBO CBOEH OTHOCH-
TeJIBHON HeBecOMOCTH. B ombITax Ha MEHTPOOEMKHEIX JOpPOTax
BbicoTol0 B 10 casKeHedl Jerko [JOBECTH OTCYTCTBUE TSHECTH
0 TPOMOIKUTENbHOCTH B 4 CeKyHMbl, Ha GamHe Ofidens mo
12,6 cexyHmBL.

Ecnw M5, Ipa cBOeH HEMOABMKHOCTH B 3dhmpe, 00pameHsl
moramu ¥ CoJHOy, TO OHO KaskeTcs BHW3Y. fBIAEeTCA CTPax
ymacts Ha Commme. Ho mbr mampacHo GymeM 5TOTO omacaThes;
rpoMafHas CKOpocTh, B 30 pas Gompnias CKOPOCTH IYIIETHOTO
sAfpa, pasBUBaeT MEeHTPOOEKHYI0 CHIY, KOTOpas He JacT HaM
HEKorga ymacts Ha CoONHDE, KAK He IMajaeT Ha HEro OT TOTO
sxe 3emnd ¢ JIyHO#l w maaHeTsl. JTO# CKOPOCTH MEI COBEpPHIEH-
HO He 3aMedYaeM W He TYBCTByeM. I[0UBeHHMK MYHTCA C Ta-
Koif yxe OpicTpoTOl M He mapmaer Ha Coxamie moToMmy ske. Ero
IOBIDKEHWS MBI Takike He BupuMm. OGepHeMCS M3BECTHBHIME HAM
cmocobamm romoBoii ¥ ComHEmy m ocTaHOBEMCSA. Temeps MBI
yixe Gommes ymererh or CoJHIA W ymacTh HA NHO MpagHON
gepHOii cepr. Y sTo omacemme HaupacHo... OT HampaBIeHAs
HaIero Tela 3aBUCAT OMYINeHNs Bepxa W HW3A, KOTOPHIX TYT,
KoHeYHO, HeT. EciIm cTaTh B IOJOKEHWE, MePIEHAUKYIAPHOE
k aygam ComlHNIa, TO OHO TIOKayKeTCH HA OJHOW BBICOTE C Ha-
mu. ITomyuuress Kak OBI KapTUHA BOCXOMAa WJIM 3aKATA, TOIBKO
¢ Henopmausuo gpkuMm Comamem. Ilox moramm m Hapm romoBoi
oymer wepHas cdepa. Cepnme, MosKeT OBITH, OyIEeT 3aMEpPaTh,
7 HaM OPeJCTaBUTCS, 9TO MBI CTPEMHTENBHO JeTHM HAa ee
ITHO....

TToxa MBI HEIOBIIKHBL, TOKA HE BPAIIaeMcs, MBI He BHIAM
7 BpalleHds CBOJA, He BHAWM €ro foJI0cOB, HKBaTOpa U T. [I.
Ho BoT MBI mpmBein cebs BO BpamaTeabHOE IBIKEHNE BOKDPYT
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Cmpanuya us pyrkonucu (pacuemwur K. 3. IJuoarosckozo)

npopmonpHo# ocm. Hurawme cunbl ma 3emie, Hu mebecHbIe He
MOTYT HaC 3aCTaBUTH NOBEPHTH, 4TO MBI BPAM[AEMCS CAMU.
Hanportus, mMbi Gyfem TBepao yOeskmeHsr B cofcTBeHHO# abco-
MIOTHOM HEIOABISKIOCTH W B [BHKeHMH HeGeCHOr0 CBOma BO-
KpyT npojonbHoil amHwm Hamero Tema. CBop Kak OB O3RmI,
mpeBpaTmics B Kapycedb u Oprctpo BpamiaercA. Hapg romosoro
Gymer omHAa CTOPOHA BOOOpakaeMOM OCH, HOR HOTaMH — APY-
ras, Ha YPOBHE IJIa3 — DKBATOP, CBEPXY W CHHU3Y — IOJIOCHL C
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HeIO/[BYKHBIMY 3Be3laMH. B HecKONbKO cexyHy depHas cde-
pa co Bcemr 3Be3pmamu, ComHIEM ™M HOYBEHHEKOM [eJai0T
BOKPYT Hac IOJHEIA 060por. Uem GbicTpee Hamle [BIKeHHe,
TeM GBIcTpee Bpamaerca m HeGecHBIA cBoj. Bricrpoe Bpamie-
HIEe MOKET BBI3BATH TOJOBOKPY/KEHHE W TOIMTHOTY, HO MBI BCE
/e OymeM IPUIECHBATE GONE3HH He CBOEMY BepPUYEeHWIO, & Bpa-
ImeHNI0 HeGecHOro cBofa. Bor, MO, Kak RPYMKUTCA, Fafke TOII-
Ho crano! MH Tak ke m Ha 3emile He 3amMeuaeM ee BpPaIleHHS
¥ OPUTHCHEIBAEM €T0 [BHMKEHMIO I'OXYyGOr0 CBOMA...

Hugero He cTOWMT 37ech OCTAHOBHTHL HTO BpPAINEHHE, YCKO-
DPHUTH ero, 3aMe[JIUTb, CHEIATh TAKAM ME[IJIeHHLIM, KaK IBH-
meHme 3emin. /[ 5TOTO HAMO TOMBKO COOTBETCTBEHHEIM 00-
pa3oM mW3MeHATH cob6cTBeHHOe cBoe Bpamenme. He Tpymmo
TaK;Ke M3MEHUTH IOJOKEHWe MONIOCOB WIM OCH BpAIIeHHA.
Mosxao ConuIle cenaTh TOJAPHON HEIONBUKHON 3BE3MOH, a
MOKHO TIePeMeCTUTh €r0 Ha HSKBATOP W 34CTABUTH OMMCHIBATH
ObICTPBIE KPYTH Ha ONHON BLICOTE ¢ HAMHU WM 3aCTABUTEL OBI-
CTPO BOCXOJUTH HAJ TOJOBOI, CTPEMUTEIBHO OIYCKATHCA K HO-
raM @ T. I, IT0 0COOEHHO IOPA3UTENBHOE SBJICHUE.

30 cemtsabps
% Peanvrocrs cywecreoganus 6 sgupe

Ecnm Mp HEKakuM croco60M He MOMKEM 3aMeTHTh
CBOEr0 BpAINEHWs, T. €. YOeMUTHCA B €ro CymecTBOBAHUA TYB-
CTBOM, a He YMOM, TO TeM 0ojiee HEBO3MOKHO OLIYTUTEL CBOETO
HOCTYMATEIHHOTO ABWKEeNNs B 3pmpe, Kar ObI OBICTPO OHO HHU
6oumo. U ceitgac, cmms B Kpeciie Ha 3emile, PasBe s IYBCTBYIO
CeKYHIHYI0 CKOPOCTh 3eMIW M CBOEr0 Tejla B HECKOJBKO Me-
cATKOB KmiomeTpoB! MuI omrymaeM IBH;KeHHE TOJNBKO TOTHA,
KOTJIa OHO COIIPOBOMKIAETCSA TONYKAMH, T. €. M3MEHEHUEM ero
CKOPOCTH, HAMPABIEHNUA MIAN TOTO W IPYTOr0 BMeECTe.

Yem poBHee OGBIKHOBEHHOE Hallle IepeMeNeHre Ha 3eMIe,
TeM OHO MeHee 3aMeTHO. Ho maske u Ha mapoxome OHO HE MO-
JKOT CUMTATHCSA COBEPINEHHO MPABMIbHEIM: TONYKA W TYT MBI
HeIpepHIBHBIE MMONyIaeM, yKe He IPWHAMAsA BO BHUMAHHe
KauKky OT BoJHeHHsA Mopa. HTo HWKoTHAa He esgmia 1O BOJE,
TOMY C TIePBOTO pasa Oepera KajKyTCA ABIKyImMUCA. ToXbKO
pasyMm y0esxfaeT Hac MOHEMHOrY B HailleM COOCTBEHHOM JIBH-
eHnH. JINmMs ABETasgch OAN3 DOYBEHHWKA, MBI IIOHEMHOTY
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yOemaeMca B CBOEM LEPeMCIIEHAH W TO OONBIIE Pa3yMOM,
9eM 4yBCTBAMM.

Or KpyTOBOrO JABW/KEHHA XOTh TOIIHWUT, XOTh PYKH U HO-
TH PacKHALIBAET IIeHTPOOEKHAS CHIIA, XOTh CBOJ CO 3BE3[aMI
zm CoxHOeM Bpalaercs, 0T IOCTYNATENLHOTO 3Ke ABIKeHHUS B
sdmpe, ecim HeT HOCTOPOHHUX MPEIMETOB WM IOYBEHHIKA
(kpoMe OTAANEHHBIX HEGECHBIX TeJ), HE OCTACTCS PABHO HU-
KaKUX IIPH3HAKOB, €CIW He BXOAUTH IOKA B PA3HBIE TOHKO-
crm. [lonro, mouaro sPmpPHOMY TMOCEIEHIY IpPeNCTABIASTCS
CBOSA HECOKPYINHMas HEUNOABIKHOCTL, M, HAOPOTHB, YPE3BBI-
uaiHadg HDOABIKHOCTH BceX oOcTymammmx ero tea. Kemm mx
HET, TO HAYTO He TOBOPHUT €My O ero JWIHOM ABWKEeHHH. XO0-
1A OBl OH MYAJCA CO CKOPOCTHIO IIYIMEYHOTO SApa, XOTA OBl
mpolieTe]l MHOTHE THICAYE BePCT — HeGeCHBIH CBOX BCe TOT
e, O TamKe HemoKoieOmmo mpekpacen. Hu ogHa 3Be3ma me
CMeCTHTCH, HY OfHA 3Be3fa He CTaHET ApYe Wim ciabee...

Berpewaronmeca Bemm KayKyTcs OBICTPO MYAIMEMHUCST Ha-
BCTpPeYy B OJHOM HANDABISHWW, €CIHM OHHU HEIO[BUKHEI,
U JBUTAIIIMECS B PA3HBIX HANPABICHUSX, €CIW OHH MMEIOT
meficTBHTENbHOE COOCTBEHHOE W PA3HOe IBIKEHUE.

¥ Caoxcnvie dsuaenun. QupyuweHus u uaI03uUU

Mbr paccMaTpHBaNE [0 CHX IOpP WIEANbHEIE POJEL
MOBIKEHWIA: TO OPABUIBHOE KPYroBoe, BOKPYT CBOOOXHOM 0CH
Teia, TO OPSMOJWHEHHOe, mapajielbHOe, KOTfa BCe TOUKE
CHCTEMBI OTNUCHIBAIOT MPSAMEE IyTH W C OXHHAKOBOH CKOPO-
cTpi0. Ha mpakrwre TPyZHO MONYIATH KaKoe-Inbo W3 9THX
IBIDEEHHAN B OTHENbLHOCTH. Bce MBUIKEHWS CIMBAIOTCA W IPO-
WCXOAAT ONHOBpPeMeHHO. Hak Mul mum GymeM JIOBKO c0o06IMaTh
IBUKEHNe TeJy, HEIPEMEeHHO W HEeBONBHO COO0IEM eMy =
Bpall[eHne, W IIOCTYyLIATeNbHOE [BHKeHWE, W KoixebaTelIbHOE
BOKDYT ¢BOGOAHOM OCH, T. €. HEIPAaBIIBHOCTH BPAIaTeIbHYIO.
Cy0beRTHBHOE OLIyIIeHWe CIOJKHO NBHTAMINErocs dYeJIoBeKa
OymeT TAKWM, €CIM HeT HWYero, KpoMe CBOJA: CBOJ BpaIaercs
BOKDYT OCH, KOTOPas caMa OMHCHIBAET CIOKHYI0 KPUBYIO. JTa
KpuBas Oyzer Bee Goxee m Goee IPHOIMKATECA K OTPe/ieseH-
HOH TOYKe, K IIONIOCY, IIOKA [BUJKeHWe He IepeiilieT B Ipa-
BIJIBHOE BpalljaTelbHOe BOKPYT cBoGoxHOi ocm. Ilocrynarems-
HOe JIBIDKEHHe COBCeM He 3aMermM. KcaIm OKOJIO HAC ecTh
OTHOCHTENBHO HEMOJIBIKHEIe Tela, KaK IO0UYBEHHUK, TO Oymer
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7aBaTh 0 cebe 3HATH W MOCTyHATeIbHOE [BIMKEHNE HATIero
Tesa. MBI yBEAWM He TOJIBKO OMHCAHHOE ABWIKEHHE CBOIA, HO
O 0YBEHHUK OyIeT KPYKUTHCSI BOKPYTr HAC, BOKPYT o0mei ¢
HeGeCHBIM CBOJIOM OCH; OH H BCe [PYTIe NpeaMeTsH OyayT
IIOHEMHOTY, II0 COUPAIBHOU JIHHAW MPUOMMAKATECA K HAM HIN
yaauxarbea oT Hac. Ilocie mpmbnwikeHWsaA HadY@HAETCS BCETHA
yhaaleHHNe, KoTopoe pacrer 6e3 xomma. Eciam oxpy:mxamomume,
CPABHWUTEIHHO OIMSKWe BEIW CaMW WMEIOT [BUKEHWE, TO BCE
OHH IOK}KYTCA HaM JBUTAIIUMUCH 0 COUPAIEA X AMEOIIH-
MU, KpoMe TOTO0, cOOCTBEHHOEe HENPABUIBHOE WM IIPABHIBHOE
ppamenne. Ocu compaleil WMEIOT BCEBO3MOKHBIE HAIPaBIIe-
HUOA, B 3aBUCHMOCTH OT MCTHHHBIX CHOPOCTeH HabmofaTend
7 OKpYKaloIuX mpefMeToB. HpwmBas, T. e. cIWpanb, AHOTAA
OBIBaeT pAacIONOKeHA HA HUIKHApPEe, a BooOme — HA HOBEPX-
HOCTY, IOJYYeHHO! 0T BpAaImeHUs IPSMOH, T. €. HA IOBEPXHO-
cTH runepOoIIkL.

% Temneparypa reax.
T emneparypa npu orcyrcréuu Coanya.
Xpanenue easoe. Hazpesanue Coanyem.
llosvimennoe natpesanue 6 Kopobre.
Ilpumenenue crexa

Boxpyr Bac B admpe — mycTora, T. €. OTCyTCTBHE Ta-
30B W mapoB. JPmpHASI cpela He eCTh elje HOJHOE OTCYTCTBHE
MaTepud, HO SQUPHOE BEIIECTBO TAK PAs3perkeHO, ITO €r0 Kak
6b1 u Her. Bee jKe 0HO IOTOKOM 3BE3THEIX YACTHI, W CBOHM
PATMUYECKEM BONHOOODASHEIM ABMKeHUEM HeceT DeKH HHep-
WU, WCXOAAMMe W3 HeGeCHBIX Tel, IIaBHEIM 00pasoM — OT
Comama. B c¢Bo0 ouepens @ Bce Tena, KOTOPEE HAC OKPYMAAIOT.
u HAI®m cOOCTBEHHEIE, JKEBbIe W MBICIAINTE, TEPAIOT depe3 TOT
e aPUp CBOIO 3aMACHYI DHEPIHIo, CBOK TemIoTy. Mempuaii-
IMe TacTUMB ATOMOB TNl CBOUM KO0Je0aTelbHEIM [IBHKeHHEeM
BO30YKIA0T BOIHOOOpasHOe ABMKeHWEe B 3(pEpe, KOTOpoe M
yHOCHT B (JOpMe HEeBHAUMbIX WIV BEAWMEIX Jydell SHePruio
BCEX TeJI — XOJONHEIX W HATPeThiX — B OKpYsKaiomee OecIpe-
IeIsHOe IPOCTPAHCTBO.

Kayxmoe Teo OMHOBpEMEHHO TOJIydYaeT DHEPTUIO U TepseT
ee. B pesyapTaTe ycTaHABIWBaercd B Teje OIpefeleHHAd
TeMIepaTypa, He BIOJNHE PaBHOMEpHAS BO BCEX ero 4acTAX W
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3aBHCAINASA OT MHOKeCTBa YCHJIHWI, HAXOAAIIMXCA B CaMOM
Telle W OKOJIO Hero: ero TemJIONPOBOJHOCTH, OKPACKH HIIH CO-
CTOAHUSA TIOBEPXTOCTH OT OKPY/KAOINUX Tel M HX COCTOAHHAA
H T. I

ITocmorpmM cHagama, 9To GymeT ¢ TeIOM, €CIM YCTPAHUTE
TeilcTBUe COJHEUHBIX Jydell. B coBepImeHCTBE HTOr0 MCION-
HATH Henb3d B HAIIeH cpefie, rme apko Omectmt CosHIeE, HO
OpUOIUBUTETHHO MOKHO. [[Jig 9TOr0 JaHHOE HCIBITYyeMOe TeJo
Hafo 3aTennTh. Ecian nepex auM, 6amxe k ComENy, IOCTaBUTh
HECKOJIBKO XOPOIIO BHICEPEOPEHHBIX IIOMHPOBAHHEIX SKPAHOB,
TO COJMHEYHEIA CBET, Iafas HA HEPBHIM SKpPaH, MOYTH IOIHO-
CTHIO OyZleT OTpasKaThCsd; HO BCE K€ OH HEMHOTO Harpeer ero.
JIyam oTm, cmabble oT mepBOoro sKpaHa, MmAJAl0T HA BTOPOHR
DKpaH U TaKKe OTPayKAIOTCH, COBCEM MOYTH HE HArpeBas BTO-
poit skpaH, 7 1. 7. [Tocie Tpex, weThipex oTpaskeHH meiicTBHe
Conupa Ha WCHEITyeMOe TeJN0 OyAeT MOYTH YHHITOMKEHO. DK-
PAHEBI TOIDKHEL OBITH APYT OT APYyra Ha PacCTOAHUM B HECKONb-
KO pas 0onblleM, 9eM [aHHOE Tel0; TaK Ke M OHO [OJLKHO
GEITH PACIOIOKEHO MONANBINE OT HKPAHA, MHATE MCITYCKaeMEble
TEIOM JYTH, OTPAKAACH OT OJEeCTAINero GIrKaimero sKpaHa,
OyayT B 09eHEL GONBIIOM KOJIMIECTBE BO3BPAINATHCA K HEMY H
3alepKUBATh €ro oxJyajkmaeRme. Uro ke OyHeT IIpH STOM 3aTe-
vermn Tena? He momyuas HHOTKyHma sydei, KpoMC 3Besf, Iy-
JeNCIyCKaHWeM KOTOPHIX MOJKHO IpeHe0peds, RaK CHIOH
He3aMeTHOH,— HCIEITyeMOe Telo OyaeT TOIBKO TEePATH CBOIO
DHEPrHUI0, UPUBOJ, ABIKEHNEM aTOMOB W WX 9acTHm, >Qup B
paTMEOYHOE ABWKeHWe. Teno OymeT OXJIasKmaThCsA, W TeMIepa-
Typa ero, HaBepHO, OyZ#eT 6awW3Ka K a6COIOTHOMY HYIIO, WIH
—273° 11 mmme myas. CobcTBEHHO, TPYAHO HPENCTABUTH cebe,
gro Gymer ¢ TelIOM IPH 3THX YCIOBHAX, TAK KaK TeMImeparypa
Ha 3emie mukorga He Obuia Hmxe —271° I1. dTa Temmeparypa
ObLIa mONyYeHa OPHU HWCIApPeHWH JKATKOrO Teldhs B IIyCTOTE;
TpH HeH KUAKEA Bofopoy obparaercsa B sepamiy. dro Gymer
¢ TeJOM UPH OMUCAHHBIX YCIOBUAX, COCTABIAET IIy6oqaiiiryro
raiigy. [laske mpepcTaBUTH cebe Kakoe-1mb0 pelleHNMe TPYRHO:
HE MCYe3HeT J¥U XOTh 0TYACTH Tel0, He COKPATUTCA X BO MHO-
ro pas, He M3MEHHTCS JM PAas3UTENBHO B cBomX cBoiicTBax? He
moJydaTcs M TaKMe CBOWCTBA, KAKAX MBI Jmayke B0oOpasmTh
cefe ceifgac me MokeM? BoT Korma ABHTCHS BO3MOMKHOCTH WC-
cIeoBaTh KadecTBa TeJ IPW HA3KOW TeMIepaType W cHenarh
Beqmuaiimme oTkpeiTHsa! V3BecTHO ©mOKa, UTO NP HUBKHUX
TeMmeparypax Kod(pPHEIUEHT paCIINpPeHNS YMeHBIIAT TaKiKe
U TeIJIOeMKOCTh, a TeIJIOMPOBOTHOCTh H DIEKTPOIPOBOJHOCTD
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yBeamgaTcsa. BA3KOCTh WacTo yBeamumBaeTcd. XHMHIECKO
CpPOMICTBO OciabisgeTcs.

Bce sxe 6ymyT cBeTHTh HA TeJ0 3BE3NHI, Ma W OJIEyRaHmINil
sKpaH OymeT XOTh HEMHOTO IaBaTh Teiuia. VmeaasHOro cirygas
onATs He OyHeT, ¥ OT Teja JOIKHO OCTaThCA XOTh KAKOe-HN-
Oynp momobue ero. ITotom m wacTunmsr sdupa, mase 0es BImA-
wusg CoJHIQ, HMEIT OTPOMHYI0 MOCTYIATENbHYH CKOPOCThH
nemxenns. OcTaHOBUTCS, BEPOATHO, TONBKO JBUYKEHHE I[CHT-
POB MOJieKyJ miam aToMoB B Texne. Ho npmxenue 6oiee MeJIKIX
gacTell, U3 KOTOPHIX OHH COCTOST, OCTAHETCHA, OJarofgapsa mei-
CTBHUIO upa.

O6patuMcsa e K HAIleMy MPaKTHIECKOMY CIydaio 3aTe-
Hemma Tena. Hakercs, MOBOMLHO W OIHOTO BHICEPEOPEHHOTO G
ofenx CTOPOH BKpaHa, d4TOOKI TOHH3WTHL TEMIEPATypy Tela
Gozee, TeM HTO MOKHO Ha 3eMie, B madoparopusx. [loraATHo,
9TO Tashl O0pPaTATCA B JKANKOCTH W OTBEPHAEIOT, HaiKe JIH-
maTcsaA CIOCOOHOCTH [aBaTh Kakme-In0o caMbie He3HATHTENb-
HHle memapeHusa. Takmm o6pasoM, B »mpe IJErKO XPAaHUTH
caMble IIeTyYre BellecTBa W rashl, MOJBeprasg WX HUBKOH TeM-
mepaType, 3aT€HEHHBEIX DKpaHaMu mpoctpaHcTB. Tem Goiee,
9TO TBEpABIE U JKUJAKUE TeJa JEerKo TepsIoT CIO0COOHOCTS Mema-
penma. fHuprume, pasyMeercs, 3aMepsaioT, TBepALle AeNa0TCI
eme TBep:e. Ho Moryr OeiTh W mcHimiogeHmA. CBoiicTBa TeX
He M3y4YeHBI JOCTATOYHO TpH HHW3KHX Temmeparypax. OmgHO
KasKeTcs BePHBIM: YHHYTOKEHWe JIeTYy4ecTH BceX Ted I obpa-
IeHHe WX B TBepHoe cocrosiame. 1eio, TIHaTeIbHO 3aropo-
AeHHOe CO BCeX CTOPOH HECKOJbKAME PANAME DKPAHOB, X0DPO-
OI0 OTpPAKAIONee Jy4d, Oymer UpesBEYAfHO ME[IeHHO OX-
Tampareed, naske mpm orcyrersuum Coxmma. B mpmeambmoMm
cily4ae OHO HHKOTJIA He OXJIAmmTes, Kax OBl HE OBLIO TOPAYO.
Tlpumenerme 5TO mMeeT IPW IYTEMIECTBHN MEXKAY 3Be3IaMHu,
BIAJH OT COJIHI,

fcro, aro mpu ComHime, W3MeHAA PACIONOKEHTE YKPAHOB,
9UCIO WX, CBOMCTBO WX IOBEPXHOCTEH, BEIUMYUHY WX, MOMKHO
HOXy4YnTh A00yI0 TeMIepaTypy Teja, HaudHAs OT abCONIOTHO-
Iy HylIs [0 HEW3BECTHOTO MaKcmMyMa. Hax jKe BeIHK HTOT
MaxcuMyM? 3aiiMeMcs ero ompefeneHEmeM. JKDPaHEI DOKA MEI
yerparsem. Texo ocBemaercsa mpamo ColHIEM; OHO HOIYTaeT
OT HTOTO HHEPruId W OFHOBPEeMeHHO Tepsger ee. IIpmTox suep-
[WH TOYTH IOCTOSHEH, HO MOTEePS ero OT IIyYemcIycKannsa ObI-
CTPO BO3pacTaer ¢ TeMmeparypoi Texa. [loaToMy, mpw HEKOTO-
pOil cTeleHHU HATPEBAHUA €r0, YCTAHABIMBAETCS PABHOBRCHE,
IMEHHO TOTHA, KOTfa IPHXOfl CpaBHAETCA ¢ pacxomom. MEer
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HIeM MaKCUMyM HarpeBaHms. [10pToMy MBI [JOIKHBL IIOCTa-
BHUTH TEJO0 B TaKWe YCIOBHUA, 4TOOBI OHO KAK MOKHO GOJIBIIG
HOOTJIOLIAJNIO CONHETHOH 9HEPruu W KaKk MOKHO MEHBINE TepsiIo
cBoeil cobcTBenHON 1 3amMcTBOBaHHOM. BooGpaswum Teio B Bu-
Jle TOHKOTO KPY)KKA, PACIONOKEHHOr0 MNEepPHeHIERYIAPHO K
cOMHEYHBIM jydaM. UTOOBI MOTMONIeHHE IYyYMCTOU SHEPTHH
Comana 6110 HeboabIIEM, Hamo, yToOb obpamennas k CoiH-
Oy IMOBEPXHOCTh KPY;KKa ObLTa MOKPEITA caykeil, BooOmIe Be-
IDeCTBOM ¢ HAMOGOJBIIEH NOrION[ATeNBHON CHOCOGHOCTHIO.
Kpysxor marpeBaercs, HO fApyrasg ero IOBePXHOCTh — TeHe-
Bas — WCIYCKAeT Jy4W B OPOCTPAHCTBO, HUIEr0 HE HOIydIasd
B3aMeH, eClIH He CUMTaTh craboro aydemcnyckanus 3sesf. Ha-
1o 4ToOBI 9Ta TOTEpsI ObLIa HAMMEHBIIei.

Il sTOTO MBI BEICEpeGPEM TEHEBYI0 LOJOBHHY KpYiKKa,
B0OOIIEe IMOKPOEeM BEIIeCTBOM, MAaj0 CIHOCOOHEIM K JydemcIyc-
KkaEOmD. MOXKHO eme 3aMeTHTh 9TO JIydYeHCIyCKaHHe W HOYTH
VHUYTOKUTH €r0 HECKOJIBRUMI B3aJHIMH, TAKAMHO Ke, HO C
06emx CTOPOH ONECTAMUME KPY/KKAMH, KOTODPEIE NOJKHEI
6BITH GIM3KO W HApajllelbHO PACIIONOMKEeHEL APYT K Apyry. Be-
AVYWHa X He JoKHA OBITh MeHbIme HarpeBaemoro ComHmeM
kpyxgra. Torma gopmynsr xydemcmyckanmsa Credama, mpm
paccrosanm kpyxKKa or CONHIIa, PABHOM PACCTOAHUIO 3eMIH
OT TOTO ke CBeTHIa, JamyT dmcio, ommskoe k 150° II. B sxsa-
topransroii gactu 3emam ColHIe HarpeBaeT MOYBY [0 85° 11,
npuyem atmocdepa HOIOMAeT ModTH HoNoBuRy. Ecnm G He
GLIIO DTOTO0 HOTIOMmeHHs, To moxydmnn 6v1, 1o Credany, oKO-
mo 150°. CemoBaTelbHO, MOYKHO BEPHUTH IPHUBENEHHOMY WHC-
ny. Ecam BosbMeM He MIACTHHKY, a KPUBYIO IOBEPXHOCTH, TO
moteps Temra Gymer Goxbmne, a Temmeparypa menbme. Ho aTo
eme He MaxcmMyM. MOKHO emle yBeIWYUTh 5Ty TeMIeparypy,
ecm 3aMeINTh IydedcIyCKaHWEe W IIOTepI0 TeIa depHou
cTOpoHH fucKa, obpamenHoit K Conumy. Cuenats 5TO MOIKHO
rax. BospMeM KpPYTIyIOo, XOPOIIO BEICepeOpeHHYI0 MUIHHPH-
YeCKyI0 MOBEPXHOCTH (T. e. TpyOy), OMHY HEIPHKPEITYIO CTO-
pory KoTopoil ofparmM kK Coimiy, a PYTylo aKKypaTHO, Ges
IPOMeKYTKa, 3aKPOeM HammM KpyskoM. OJHIM CIOBOM, MBI
GepeM IIIMHXPHIECKYIO, BbICePeOpEHHY0, KPBITYI C Of-
HOI TOJBKO CTOPOHBEI KOPOOKY. [lHO ee BEHIYeDHEHO CayKell, Ha
mero mapmator mopmaipro ayan Commma. ITpmxop sHepruu He
yMeHbIITeH, Pacxof e saMeJieH TeM Gomee, deM [IHHHEe
KOpobKa WIH 0ch 9TOr0 MuimARpa. Bee ke KopofOKa JoJsKHA
fBITH He CTPOTO MUIHHADPHYECKON, a ¢ yIIOM Mey 06pasyio-
mumu B /3°, T. e. 04TH HedaMeTHBIM. [[efCTBHTENBHO, TeII0-
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BBIE JY9H 9epPHON MOBEPXHOCTH AHA KOPOOKHW He GYIyT pacxo-
IOUTHCA BO BCE CTOPOHEI OECIPENATCTBOHHO, a OyAyT BBIXO-
IOUTH TOIBKO Y3KHM KOHWUIECKHM IYYKOM, TeM 0ojiee TOHKHM,
yeM KopoOKa AnumaHee. MOMHO ele mepegHuil KOHEIl UITHAPA
3aKPBITH CTERIOM, KOTOPOe OBl KaK MOMKHO Jydille IPOILyC-

KaJlo CBETOBHIE W YJIbTPAdUONETOBLIE JIyIW W 3a/[€PIKEBAIO
TEMHBIE.

2 oKTAbpA

Torga cBeTOBbIe Iy4YH, MPeBPAMIASLCH BHYTPY KOPOGKH (Ipm
maJeHUH Ha YePHOE JII0) B TeMHbIe TEeILIOBEIe, He OyIyT HMeTh
o6paTHOTO BEIXORA — Temio OyAer moiiMaHO, Kak priba B Bep-
mry, m moTomMy OymeT HAKOMIATHCA B KOpoOKe, a TeMIeparypa
BayTpH ee mosbicuTcAa. OgHAKO mpospadHas cepegWHA, B BHME
CTEeRJA, 3a[eP/KUBasg JIYIW H3BECTHON NIPEIOMIAEMOCTH, Ha-
mpuMep OYeHDb MaJio# W 04eHb 6oabIIoH, T. e. mEQPaKpacHBIE
7 yIbTpauUoNeTOBble, W MPONMYCKas JIYyYH TOIBKO CpefHei
IPeJOMISeMOCTH, facT MEHBIIe SHEPIHY B KOPOOKY, a MOTOMY
TemmepaTypa ee ot sToro Oymer HmKe. Ecam cTekio Takoso,
4TO HEepeBeNmBaeT IOCIeNHee 06CTOATENBCTBO, TO CTEKNO HE
Oymer MOBHIIIATH TeMIeparypy. HopoOKoil u CTEKIOM MOKHO
emre TOBLICHTL TeMIeparypy Hamed wamepsr ¢ 150° I mo
BechbMa 3HAYHTEILHON BEIHYHHBI, He MPEBBIIIANIEH, OTHAKO,
remneparypy ColHIa W Ha IpakTUKe, BEPOSTHO, HE 0UEHE BHI-
coroil. Ecau KopoOKa cpaBHUTEIHHO He OYeHbL MJIWHHA, TO
MBI nonb3yeMcsa sHeprueit ComHa, HeMHOTO OTIMYAIONeNCs 0T
TOM, KOTOpas COOTBETCTBYET BeJIWUYWHEe TEHW Teja Ha IIIOC-
KOCTh, HOpMaIbHYI0 nydam Comrma.

Corcem jgpyroe Oymer mpu ymoTpeOieHWH 3epKall, KOTTA
JyYncTas DHePrus ¢ OONbLINON MOBEPXHOCTH CKYYHBaeTCA Ha
manoit. Torma, mpm OGMarOMpPUATHBIX YCJIOBHAX, TeMIEPaTypy
Tejla MOYKHO [OBECTH [0 TeMOEepaTypsl, JUIIbF HEMHOTO MEHb-
meit TeMmepaTypsl moBepxHOcTHEIX gacreil ComHma. 9ta TeM-
meparypa B 4—D5 THICAY TPAJYyCOB COBEPIIEHHO OCTATOYHA
IS BCAKOTO POfa METAITYPrUIeCKAX IPOIECCOB.

Ectb enie cmoco6 modydeHHsT BHICOKOW TeMIepaTypsl IPH
9KOHOMIFH PAaCXOMOBAHWA CcoNHEYHOH pHeprmm. Hawmepa, rme
oJIydaeTcsl BEICOKAs TeMIepaTypa, mMeeT Bmf mapa. Bayrtpu
M CHApy{W OHA MOKPHITA OJecTAIell MOBepXHOCTHIO, HEIpPO-
HAMAaeMON s GONBINMHCTBA Iydeil. B Heill ecTh TOIBKO He-
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6oMpIIOe KPYIIOe OTBEPCTHE, Uepe3 KOTOPOe BHIXOLUT HHU-
TO}KHOE Koam4ecTBO Temna. Ilepex sTuM oTBepcTHeM HaXOmHUT-
¢S Mpo3pagyHas AN Iydeil JeueBHNA C [MAMETPOM, PAaBHBIM
nuametpy mapa. Ha Hee HopManbHO mamaoT COMHEUHEIE JyUH,
doKyc KOTOpEX Hmomajaer B orBepctue cepsl. MBI TyT MOTB-
3yeMmca ToJbKO pHepruei ColHNa, KOTOPYI0 M TaK HONYdIHI GBI
HaOI mIap, ecin 6B OBLT OTKPHIT [JIg Iydeit.

Ho sTa sHeprua mmeeT BOBMOKHOCTH IPOATH Yepes Maibie
OTBEPCTHSA, KOTOPEIE He MO3BOJIAIOT TePATh MHOTO TeIa depes
aydencnyckanue BHYTpPeHHOCTH Imapa. Jlyum, mpoiims gepes
Majible OTBEPCTHA, DACXONATCA K OCBEI[AT BHYTPH Imapa
YePHBI SKPaH WIH IOMeIIeHHEIe BHYTPH ero pacTeHus. Tyt
TEILIO TOJNBKO IPUXONWMT, HO HO4TH He yxomut. llosTomy Tem-
mepaTypa [AOJKHA IOBBIIIATHCA [0 BeChMa BBICOKOM CTEIEHH
W, KOHEeYHO, OeflHEIe pacTeHHs GyAyT el COBEepPIIeHHO COM-
mensl. IlomesHO ymOTpe6WTh HECKONBKO KOHIEHTPAYECKAX
samummanmux mosBepxHocTeil. Ilorepsa Temna eme yMmeHb-
MHTCA.

MosxrO 1A TOM jKe memm ymoTpebuTs chepmuecKoe 3ep-
Kajo. Toraa oTpasKeHHBIE WM IyYd TAK/Ke MOTYT IPOMTH de-
pes Maloe OTBepCcTHe, H03afau cgepbl, THe IOMECTHTCA U
3epKalio, HO HECKONbKO COOKy. MOKHO 3aCTaBUTh OTpaKAThH
Iyun W IDepeflHIoI0 JacTh Hammell Kamepsl. Jlyunm, oTpaKeHHEIe
OT Hee, ellle Pa3 OTPA3ATCA OT APYTOro, IPHKPEIIEHHOTO K
Hell HeGONPIIOTO 3epKala M TOTHA yiKe BOMAYT B KaMepy.
BmecTo chepmuecKmX CTEKON W 3epKAT MOKHO YIOTPEOIATH
OUIRHApAIecKUe, I TOTfia IYYOK Jydeil, B BUAe IUHAH, OymeT
BXOJNWTh B Yy3KOe [JIWHHOE OTBEPCTHE NUIMHPAIECKOMR
kamepsl. TyT morepm Temna Gynyr Goxblme W TeMIeparypa
Hmxe. Cdeprmueckue CTEKITA HEBBHITOZHBI TeM, 9TO MHOTO IIO-
[JIOIIAIOT JyYeil BRICOKOM M HuUBKO#I mpenomiasgemoctd. Hpome
TOro, Ipu GONBINOA WX BeJIWYWHE OHH dYepecudyp MAacCCHUBHHI,
T. €. TOJCTHL, 4TO emfe Gomee samep:kmBaer Jayud. VIx kadgect-
BO — COXPAaHATh OJECTAINYyI0 W TPO3PAYHyI0 TOBEPXHOCTH,—
CTOJNL AParoImeHHOEe B BO3XyXe, 3[[eCh He MMeeT IPeHMyIIecT-
Ba, TAaK KaK TYyT W MeTaJIddecKue 3epKaja He TYCKHEIT.
Wrak, MBI ocTaHABIMBaeMCsS [ MOJXyd4eHUsA BHICOKHX TeMIIe-
paTyp Ha MeTalIMYecKHX 3epKajax. VX MarTepmax MOsKeT
OTpajkaTh COJHEUHBIN CBeT MOYTH 0e3 IIOTepH, OHH MOTYT
OBITH TIOPAa3UTENbHO JETKN W, BepHee, He MacCUBHEL B Cpefie,
Ife HeT TAMKECTH, BIAsKHOCTH, KHACIOPOAA M JIPYTHX BEI[ecTB,
TMOPTAIAX TOBEPXHOCTH 3epkaji. HarpeBaeMsle KaMephl, jKH-
JWIna, OpamHKepen WIH 3aBORHI dHalle HMeIT BHJ, JIXHHEIX
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Tpy6, a MOTOMY HarpeBaTh HX yHoOHee IWITHIPAICCKEME
3epKajlaM7, TPOU3BOJICTBO KOTOPHIX K TOMYy K€ W IIPOImEe —
CTOUT TONBKO CII€IKa M30THYTH muockmii auct. OcobeHnoi Tog-
HOCTA (DOPMEL TYyT He HYKHO. ¥ TPYOHI JO/IKHO OBITH, BHOIb
ee mo oGpasymimei, yskoe oTBepcTue. Eciu muiaaap momxen
OBITH 3aKpBIT, DA COXEP/KAHUE B HEM JIeTYUWX TeJ, TO Kpas
Iead COeNMHATCA KPENIKAMA MeTAINIMICCKUIME TepPeMBITKA-
M W TPOMEKYTKE MEKLY HEMH 3afelBBAIOTCS BO3MOIKHO

IPO3pauHBIM BeMIecTBOM (HALNPWMEp, CIO0#l, IMCTHIM KBap-
mem). K menn jke TpEMBIKAIOT [Be IOJOBUHLI MUIHHIPAYE-
CKOTO 3epKasa, o0pamenHsle BOrEyTOcThI0 K CONHOY, KAk ©
camasn meib. BenwmuwmHa s3eprana mojer GHITH paBHA CpefHE-
My OpOJOJBHOMY CeUIeHMI0 TPyObl, a MOKeT ObITh W GoJsIIe
ero. B mocnegaeM ciy-
gaeT Temmeparypa B
Tpybe MOJAYIUTCSA eImie
perme. Jlyum, otpa-
JKeHHBIe 3ePKAJIOM, 00-
pasyoT JuHEHHEIH ¢o-
kyc. Hemamexo ot He-
ro MoOKeT OBITH ycTa-
HOBIEHO W COEIUHHEHO
¢ Tpy6oil gpyToe y3KOoe
¥ JJINHHOE, TOMe IU-
JIUHIPAIECKOe, HO BO-
THYTO€ 36€pPKAalio, KOTO-
poe oTpasuT (OKYCHYI0 JIWMHWIO Kak pas B Ieab. TyT oHA
PacxXofuTCs B IMYYOK W OCBEINAET SIPKUM CONHETHLIM CBETOM
BHYTPEHHOCTH (oJjiee miIim MeHee 00MIMPHOi TPYOHL.

IMap wiu TUIEHAD CO CTEKIOM CePUICCKAM WM IWJIMH-
IPAIeCKIM.

Bonpimoe Boramyroe sepramo W BTOpOe Majioe BBITYKJIIOE.
Ilap mnum muawagp ¢ mapoil 3epKal — ceprIeCKUX WIW Iy~
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AAHAPUYECKAX, ¢ KDPYraoil mim AIAHEHOA HPAMOYTOJNBHOMU
I[eJBI0, BAKPLITOM WX He 3aKpHITON DPO3PavHOM CPEJUHOM.
He Bcernma — y3KHH BXOQAIUIA IYY0K, 9TO YCIOMHAET B CIY-
qae ycTpoiicTBa opaH;Keped, TAK Kak TpedyeT paccesHus cBera.

Jna omamx paGor OyAyr IpefmOYHTATHCA CTeXK-
I a, JJA Ipyrux 3epKala.

ToHEHKHe KOIBbIeBE e chepuueckae WIn OUIXHIPHA-
qecKze 3epKaja.

Korpa xaMepa Mana B CPaBHEHHN C 3€PKAJIOM.

Wrax, MBI  MOMKeM
B 3(mpe HabmiogaTh Teja ¥
IpH BCAKOM TeMmeparype, sy R v |
Kak Ha 3eMie, Jaske B ' / o ‘ Favney
folee IMHPOKUX IIpefe- f:
aax. Ho wero ctémt, Ka-
KEX I'POMAfHBIX YCHJIMIL,
ACRYCCTBA W YYEHOCTH, A
momyueHHWe Ha  3eMie . ;
TeMIIepaTypbl, OIA3KONE K [ o \
abCONIOTHOMY HYJ0 WA I &/ IS
4000° II! Kak mMam;a sTa 23 J |
3eMHasA cpefla W Kak He- L_ PRI SRR S R |
ymo0HA A ONEBITOB HC-
caemosamma Tex! 3gecn
7Ke DTO 0UeHb Jerko. JI100rie Macck Ha mo6oe BpeMms, Ge3 Bed-
KIX 3aTPyAHEHWH, MBI MOKeM WOJBEPrHYTH 0o0Nee HHU3KOK
TeMIepaType, 9eM KaKad IIOJAydYeHa B 3eMHBIX JabopaTopumsx
Opy WCHAPeHHH Teimsa B mycrore. llomaTHo, pas sBisgercs
JeTKas BO3MOMKHOCTh A BCAKOTO HOJYyYaTh 3KelJaeMble TeM-
IOepaTypHl, TO H3yJeHWe CBOWCTB TeJN, B 3aBHCUMOCTH OT HX
TeMIIepaTypHl, OECKOHEYHO YTOUHHUTCA W PACIIHPHUTCA.

s¢ Ilpaxruvecrkue 6vr200vt,
TLOAYUEeHUEe JHerqaemblT TeMneparyp

Wrak, TeMoepaTypa Hamux 5QEPHEIX KaMep, HAPH-
Mep SHEJIHIN, 09aroB, KYXOHb, MANMAHHLIX KOTJIOB, OpaH;Ke-
pe#, oropofioB, Holle# W T. J., MOKeT H3MEHATHCA CaMBEIMHU
IPOCTHIMU, HAYET0 He CTOAIIMHE CPeICTBAME TMOYTH OT abco-
motaOro HyIs (—273) mo Temmeparyps: moBepxHOocTH ComHma
(6000° 11). BcoomEmM, 9TO Haniw DKpaHEl W 3€pKaaa B sdmp-
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HO# IIycTOTe HUKOrJA He TYCKHEIOT, 9TO OHH HEeBECOMHl, a Ho-
TOMY MOTYT OBITH O9€Hb TOHKH, JEIIeBHl W HEOTPAHHIEHHO
rpomafeHl. Torga moHATHA Gy/eT BO3MOMKHOCTE B YA0OCTBO HX
mpumeHeHW:1. Hakwe ke mpaxtmueckme BHIBOOHI. VX oueHB
mHOrO0. [TocTapaeMca X0Th ManyIo 4acTh WX MEPEUYMNCIAT.

Humuma obmratens sdupHOro mpocTpaHCTBa, 6€3 BCAKHX
3aTpy[HEHHUH, MOIyT HMeTh jKelaeMylo TemmepaTrypy. Ee
MOKHO COXPaRATH IOCTOSIHHON H MOYKHO MEHATH KaK YTOMHO,
OCTaHABJIMBAA HA jKejaeMO# BeicoTe. Temmeparypa, Gumskas
K TeMIepaType 9el0BEYEeCKOTO Tela, HO3BOIUT eMy O0XOMATh-
¢s1 6e3 BCAKEX OFEIKE, KPOMe YKpAIleHHH u (UTOBOrO JIMCTKA.
OHa yMEHBIIWUT Pacxoj] €r0 KH3HEHHBIX CHJI [0 MUHUMYyMA.
006 oTomIEHWH JKAMUIN HET CMEICIAa W roBOpuTh. Ilogxomsamast
TeMmeparypa OymerT Bceria K yciayraM OONBHBEIX, CTapIEB,
MIaJleHIIeB, BOOOIe miofledl BCAKOrO BO3pacTra, BKyca, COCTOA-
HOsA, ToNa ¥ T. 0. bauwW CcTaHOBATCSA HUYEro HE CTOSIIAMI.
JlesnHQeRIEA SKUIUIL NOBHINEHHOA TeMIepaTypoil — ONEH
MOMEHT. YJ00HO YHHUTOMKEHHE TeM jKe CI0COO0M BCAKHX
3apobImieli B MOYBE — BMECTO MOCIE/YIOMEero Iocjie ceBa Ti-
JKEJIOTO TPY/a BBIMAJBIBAHWUSA COPHBIX TPAB W YHWITOKEHHS
ppeguTenedi pacrenumit. Ilogxopsamas TemMmepaTypa [AiIA pas-
HBEIX COPTOB IOJE3HBIX PACTEHHWH JacT HAWIYdIoue ypOoyKam.
Jlerko momyuerme jKelaeMO# TeMIepPATYpPHI s KYIHHAPHBIX
7 TexmmuecKmx mexedl. Hak ycTpamsaTh ;RUIMIA W TeXHHUYE-
CKHE COOPYIKEHHS ¢ jKeJaeMod W OBICTPO (IO JKEeNaHWI0 HIH
HamOGHOCTN) W3MEHAEMOH TeMilepaTypoil — 06 B3TOM peds
prmepenu. I'pomMagHas BO3MOKHAS DPasHOCTH TeMIeEpaTyp Io-
3BOJIAET YTHIU3UPOBATE CONHETHYH SHEPIHUI0 IOYTH IeNUKOM.
Mosxro smute odemp mamexo or Commma, B mpemenax Mapca
uirn OnmTepa, m ©MeTs TP BTOM TOCTATOYHYIO [JIA YeJOBEKa
remmepaTypy. MoKHO myTeImmecTBOBATH Ge3 60ASHH IO Beeil
CONHEYHOM cmcTeMe, yaanaach K Hentyrny m mpubamsKaThes K
Meprypuio u eme ropasno 6amxe ¥ Conumy. Jaxe y Henry-
Ha CBeTa elle JOBOJBHO [JiA JKU3HA TUTAIINX YeJOBEKa pa-
crenmit. Hegocraer Tonbko temia. Ho u ero, Mel BEAEM, MOK-
HO DOJAYYUTH B JOCTATOYHOM CTEIEHHN.
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# Jyuu Coanua, nycrora u Heeecomocrs Te.d.
Aeaenun: reepovie rera, muoKue
u ea3006pasnwvie. [eiicreue ayuei Coinya

Ceitaac MBI B 3pupe Habmromaem eme DYCTOTY W He-
BECOMOCTD TeI.

C ABNeHMAMHE HeBeCOMOCTH MHI 3HaKOMHL. [leficTBme my-
CTOTHI TaK)Ke M3Y4IeHO, XOTA 37IeCh MIyCTOTA COBEPINEHHAS W He
orpaHmueHHas B o0beme. Msl yiKe TOBOPHIH, YTO, 3aTEHAA
ncmapamuecs Tejla, MOMKHO COBEPINEHHO OCTAHOBUTEH WX HC-
mapenme. Orciofa cmoco6 COBEPIMEHHOT0 XPAaHEHHS Ta30B I
NPYTUX CaMbBIX JeTydmx BemiecTs. Kpome TOro, aTmM crioco6om
MOKHO cOOWpaTh yUOYIIeHHEIE HEYASHHO WV BHIIYIIEHHEIE C
[eJpi0 Ta3el W MapH JeTy4Iux BemecTB. MOKHO Takyke coOm-
paTh rassl W Iaphl, CYIMecTBOBAaBINIWE B »(Upe PaHBINE II0Ce-
JIeHUS T6JI0BEKA.

IleficTBre 00HAKEHHEIX, YACTHIX, HE OCIA0ICHHBIX 36MHOI0
armoceporo xyweit Comana memssectno. BeposiTHO, oHE yGn-
BalOT JKWBHEIE CyImecTBa # 06MagaloT GONBIIOI0 XAMAIECKOIO
sHeprueii.

Hencnapsromuecs TBepAble Tema COXpaHATCA TYT 063 ms-
mereHnA. Haxoe OBl CPOACTBO K KUCIOPOXY WM APYTUM Bele-
cTBaM HM WMEJIO Tejo, OHO 0e3 aTMochepsl W COMPUKOCHOBE-
HUS ¢ WHEIME TelIaM? COXPAHWT 37leCh CBO HapPY;KHEBIN OIeCK,
BHUJ W cocTaB. Tella KpUCTalIdYecKne, IPUBEeHHbIe [Hepast.]
B aMOp(HOe COCTOAHWE, CTPEMATCA C TeYeHMeM BPEMEHW IpH-
HATH CBONCTBEHHYI0 WM Kpucraiimdeckyo ¢opmy. Hmsxas
TeMIepaTypa TaKkKe NOKHA OCHabUTh XHMUIECKOE CPOJCTBO,
@CIH He COBCEM €r0 YHWYTOKATH y HEKOTODHIX Tell.

Tena TBepAble W WCHAPAIONIAECH NOJDKHEI YMEHBINATHCA B
o0beMe m mcUe3aTh, obpammaschk B mapsl. IloxyrBepasie Tena,
Kak CamOKHBIf Bap, MOJTYpPACIIABIEHHOE CTEKIO W [Pyrue
amopdHBIe (HEKPHCTAIINICCKAE) Teja HArpeBaHWeM IIpeBpa-
manTcd B DOXYKUAKOEe COCTOSHWE, ¢ TedeHWeM BDPeMEHH Me-
HSOT CBOI0O OPMY, BaKpyIafas Yriasl H CTPeMsACh HOPHHATH
$opmy mapa. IT0 ABIEHME MOJKET MPOTEKATH cOTHH XeT. Ho-
rja, HaKOHeI, TeJ0 HOJydYdT BHF cdepsl, paBHOBecHe (HOPMEI
ycTaHABIMBAETCA, T. e, OHA 0olee He MEHAETCA.

Hungkocts Bcerma mMeeT OpMy IMapa HIH CTPEMUTCH ee
OPHWHEATH, €CIN HeT BIMSHUA APYTUX CONPHKACAIOIIAXCA ¢ Hei
ren. Hapymas Bup ;KUgKOTO mapa OPUKOCHOBEHWSAMY W JaB-
JeHUAME W YOAXAS CHOBA STH CHIBI, YBUAUM, UTO JKHIKOCTD
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KomebneTcs M GHICTPO NPUHEMAeT MPEKHIN cepuIecKyio
¢opmy, IocIe Uero HACTymaeT paBHOBecwe. J[aBIEHWEM MOK-
HO BCAYECKW M3MEHWUTH (popmy rumroro maumka. OH KaseTcs
TeM YIPYKe, 9eM MeHbIIe, I HAIIOMAHAET HALYTHIA BO3TYXOM
pesmHOBEIE map. WHEle dopMmel mugKOCTH, 00pasyeMble IpH
yJacTuu IOCTOPOHHUX Teja (HANPHMEpP, MEBIIBHBIA IY3EIPH,
OJIACTUHKY JKANKOCTH HA IIPOBOJOYHHIX (Urypax @ T. X.),
0oliee yCTOWYMBEL B cpefe 0e3 TsyKecTH, I/[e IOCIEeIHSSI He
cmoco6eTByeT Hapymenwmio pasHoBecws. Hewroroprle crmormr-
Hble (DOPMEI BIIOJNHE YCTOIYWBEI: HApUMeED, JKUAKAS I6TEBH-
ma B IPOBONOYHOM Kojdbme. Compmracaiommecs mapsl U3 Ofi-
HOTO BeINEecTBA CIWBAIOTCA B OJUH INap, IIOCTe HECKOJIBKEX
Konebanwmit popmel. OIUHE KANKAA MIap MOYKHO JIONATKOM pas-
OuThr Ha MHOTHE Das3HBIX WV OJWMHAKOBHIX pasmepoB. Illlapsr
Y3 PasHOPOJHEIX, HO CIOOCOOHBIX K CMEINAHWI0 JKAMKOCTEH
rawie camBatorca. HecmemmBarommecs skuprocTH He camBa-
OTCSI B OHO, HO MOTYT 00pa3oBaTh CIOMKHYI0 )OPMY; WHOTHA
mosydaeTcs miap B Imape.

Ucnapsamomasncs JKATKOCTE— CepHEIR sup, COMPT, BoJga—
0T mcmapeHWs GBICTPO oxmajkmaroTca u 3amepsanT. Octas-
mascd TBepjas 9acTh WHOTTA COXpPaHseT OpPMY Imapa, HHOT-
Ia pasOpachIBaeTcs Ha 9YacCTH, Tpekae dem samepsHeT. Ilpm-
TOK COJHEYHONH ©HEPrAW MeMIaeT CHIBHOMY HOHWKEHNIO
TeMIIepaTyphl, X IOTOMY OCTABIIHECS TBEPABIE YacTH IPOMOJ-
JKAIOT MCHAPATHCA W paccemBaThCa B mpoctpaHcTBe. llpoxopmsa
MEMO KaKOH-HWOYNb TeHeBO#l dacTm Tejd, BTW IIaphkl CHOBA
OJKIKAIOTCA W 3aTBEPIEBAIOT.

Bcearoe memapsiomeecs TEIO MOMKHO COXPAHHTE TOIBKO B
IIJIOTHO 3aKPEITOM COCYJe WM IIPW 09eHb HU3KOH TeMIepaTy-
pe. Ecim otrpoeM cocyn ¢ razom, To ra3 GBICTPO pacIIEpsIeTCd,
0T4ero OXJAKAAeTCA; YaCTh ero OT BDTOTO OKUIKAETCA U
3aMep3aeT, HO HAa TBepAHIe ero MELIUHKA wim 0onee KPyIHBIE
9acTH JeficTByeT TeII0Ta COMHEYHEIX JIyUell, M OHU CHOBA pac-
IIABJIAOTCA, UCIAPAITCA W 00pamalnTcd B rashbl, KOTOPEEe I
paccemBalOTCH B IPOCTPAHCTBE, YTOORI OKUKATHCA W OTBEP/E-
BaThb B X0JOJHON YacTd mpocTpancTsa. Kciam OB Temo He Bpa-
Imajxocs Wam OBLI0 OB o0pameHo Bcerma OQHOM CTOPOHOH K
Conmny, TO BTa 9acTh ero Harpesaiach OBI, a TEHEBAST OXJIarK-
manach MyTeM JydemcOycKaHWA. [lpm Xopoimmedl TEmIOmMpPOBOJ-
HOCTH Teja, WM TIPH MajBIX ero pasMepax, TEeIaoTa ¢ OCBe-
MIeHHON YacTy Iepexopguna Obl GBICTPO HA HEOCBEMeHHYI, W
TeMImepaTypa Bcero Teia Obima OBl mouTH oOpmHAKOBA. llpm
Xymo# jKe TeIUIONPOBONHOCTA WX TpH GOJBIIAX pasMepax
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Tela IOXydYWIach OB OTPOMHAs pasHHUNA TEMIePaTyp, OTIEro
WHEe Tela TpecKadmeh OBl Ha wactm. Ho Tpynmo mpemcrasuTh
cefe TYyT He Bpamapolmeecs Texo. Bpamasch ke, OHO Harpe-
paerca ConEneM ropaspo paBHoMepHee. Ilpm Gombpmmoi Bemnd-
guWHE TeJa BCe JKe MOJAPHEIe 00JIaCTH MOTYT CHIBHO PA3HATHCH
B TeMIepaType 0T SPKBATOPHAIBHEIX, 0TYET0 TOBEPXHOCTH TENa
MOKeT ApoOHTHCA W JjajKe PACCHIOATHCA B HOPOILIOK, BHYTpEH-
HEe jKe JacTH Tella MOTYT COXPAHWUTD CBOIO MEI0CTh. BeposaTHo,
nmescrBenusie aygn CodHIOA 37ech, B OyCTOTe, PA3IaraioT Bee
CIOKHEIE ¥ DaspesKeHHble Tashl, WIW, TOYHEE, COMep:KaT HX
B TOJIYPA3JIOKEHIIOM COCTOSHUW, U4TO BO3MOMKHO W y HAC, Ha
3emie, Ha rpaEEIax armMocepsl. TaM mapsl BOXBI, MOKeT
ObITH, pasnaraloTca Ha Bojopopn m kmemopopn. Ilocmemamit, kax
fonee TayKeNBIH, OMycKaeTca HEKe, a 0ojiee YOPYTHA BOmO-
pom ocraerca. Moxer GBITh, pasmaraeTcd W YIIEKUCHIBIHA Tas
Ha KUCIOPOJ W OKWCH yriepofa. XOTA HANO 3aMeTHTH, 4TO
KOJIMYeCTBO BTHX Ta30B, KAK W TAPOB BOJIBL, MOKET OBITH HA
BBICOTAX TOJBKO 0YeHb HAYTOKHO. JTUM OTYACTH MOKHO 005~
ACHUTH OPHECYTCTBEE BOJOPOAA B aTMoc(epe, XOTb OH BEIIe-
JAeTCA W MPH IPOLEccaX PABIOKEHWS PACTUTENBHBIX W KE-
BOTHHEIX OCTaTKOB. Bopmopoy pacreHwii m RWBOTHBIX IPOHCXO-
OUT OT YIJIEeBOJOB, T. €. OT YIJIEKHCIOTHI ¥ Bojsl. Ilpm
PasiosKeHUN OpPraHWYecKWX Tel OH obGoramaer Bosgyx. Ho
moYeMy ero TaK Majo, eCIHM OH HAKOIUISIEeTCS HeIPEePHIBHO
3THM TyTeM B TedeHme MmmamoHOB jeT! IIpaBpma, Torma GuI
KOJIMIeCTBO BOJIOPONia B aTMocdepe BO3PACTAIO HEOTPAHWIEH-
HO, Tak KAk y Hac IeJable OKeadsl Bofgbl Ho ma ompeneneHHOM
BEICOTE B aTMOc(pepe NOUKHA OBITH cMech BOJIOPOAA C KHCIO-
pogoM, cmocoGHaA K B3peiBaM. MoskeT OBITH, BO BpeMs Ipo3
OH W B3pHIBaeTcs, 06pa3ysa mapsl Bombl m mOTOKRE moxnsa. Cka-
5Ky, TPO3Hl HH3KH, a HOAXOAMAS /IS B3PHBA IPONOPIEA
ra3oB HAXONHTCA Ha OONBIIONW BHICOTE. A CeBepHBIe CHAHEA
(sTEM f He OTPHIA HOBefMUX TUIOTE3 O IIPOMCXOKIEHIH
CEBEPHOTO CUSHUA) — He IPEe[CTABIAT JU OHE TaKOe COefid-
HEeHHe BOJopona ¢ KuciaopomoM? Mosxer GBITH, KOTa BOOpPOZA
HAKOIIIAGTCA HOCTATOYHO, OH cropaer ¢ smpoM. Mosxer GHTS,
BOJIOPOJT YHOCHTCS CONHEIHBIMA JIY9aMHy, 9T0, KAK HOKA3HBAOT
BBIYMCIICHNS, BO3MOJKHO ¥ JJIS MOJIEKYX Bcex rasoB. Ho Torma
CHOBAa BOBHIKAeT BOIPOC: KAK He yHEceHa OT HAC /laBlIeHHeM
csera Bes armocdepa?

Xumuaeckoe feficTBEe, KOHEYHO, MOKET CHIBHO IIPOAB-
JAATHECA TOJIBKO IPH FOCTATOYHOM DPaspesKeHHH CIOKHEIX HIA
IPOCTHX ra3oB, HOTOMY 9TO TOJIBKO TOTYIa HATPEBAHHE Ta30B
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MOKeT NONTH 70 HeoOXOMUMOM i PAsIOMEeHNA WU COEeH-
HeHHS TeMIepaTypsl. XOTsA B PACTEHHAX W MPOMCXOIAT XAMMA-
YeCKWe PEaROWUM OT [eHCTBUA CONHEYHBIX NyUedl M pPasiome-
HYe YTJIEeKUCIOTH IpW HUBKOH TeMIepaType u HeGaarompusr-
HOM BIHJHWHU IJIOTHOR aTrMocgepsl, HO Bce jKe YTIEKMCILIH
ras O9YeHbL PasperkeH, W Pe3yIbTAaThl XAMHUIECKOH [eATeIHHO-
CTH, KaK MBI 3HaeM, 09eHb HECOBEPIIeHHBI, TAK KaK HUKOIIA
He yrmamsmpyercs Goxee 2—5% comHednoit sHeprwm, a B
cpenuaem eme B 100—s 500 pas menspme. ITpuToMm TyT GoIBIIyIO
POTH WIpafoT XJOPOPWIIE, OJarojgapsa KOTOPHIM pacTeHue
B6mpaer B ceba HOBOOOPa3oBaHHEIE IPOAYKTH, TAK 9TO OHU He
MeImalT JalbHedneMy mpomeccy.

Ha 3emne ogeHs meymo6HO HEMOCpPENCTBEHHO, T. €. 0e3
pacTeHUH, IOJH30BATHCA XWUMUIECKOW DHEPTUe0 CONHETHBIX
ayuel, 3mech jKe dTO TOopasfmo mpomie. [lefdcTBHTENIHHO, HA
SeMie HeJb3S YCTPAHUTH BIAWSAHEE aTMOCHEPHI, KOTOpas 3Ty
XAMHUYECKYI0 YHEPTHUI0 CHIBHO OIYCTOINAeT. 3aTeM TPYIHO
YCTPaHUTH yiKacaloliee faBIeHAe aTMOCHePH X YCTPOUTH JIET-
KFe COCYHOBI ¢ paspeskeHHbiMEH razamm. Cocympl OyAyT OdYeHB
IPOMO3[IKY, CTEHKH WX TOJCTHI M ¢ OTPOMHOM moTepeir GymyT
npomycKaTh uepes cebs myum Commma. Bee sT0, B KOHIE KOH-
OB, HE OKYWATCA W OyJeT mMeTh 3HAYEHHE TOJIBKO KAK HAYY-
HBIA OWEBIT, IO KpaiiHeli Mepe BHavaxe. [loToM MOKeT mexo I
MOMTH Ha JIaJ UPH KBAPIEBHX TOHKHX TpyOKax W PaBHBIX
ycoBepimencTBoBaHUAX. Ho Hmuero sToro He Tpebyercs B
spmpHOR TycTOTE.

26 mapra 1920 roma

% Coipote marepuanse. Uz pasroxenue.
lloayuenue 600wt, yeaexucrorTs, KUCIOPOOQ,
MeTann08 u mnoue

Cripble MaTepHaibsl B 3(pmpe MBI [OOBIBaeM TaK jKe,
Kak Ha 3eMje U B TaKoM ke popme. [ljs sToro HaM MOTYT IO-
CIyRuTh HebecHAsA WHLIL, KaMHHW, Ooxmpbl m acTepompasl. Ilo-
crename —Gosaee Bcero. fl roBopio mpo MaleHBKWe MIAHETKA
mo 10 Bepcr B Amamerpe, HEBHAWMEIC HU B KaKHUe TEJECKOIIHL
Wx momxHOo GBHITH MHOMKECTBO BCIOLY, TaKsKe W MEXIy opOm-
ramm 3emum m Mapca m Mexay opburamu 3emiazm nm Berepsr,
T. e. HoOIm30cTH 3eMid, m Janbime miam Onmke ® Commiy.
HeiicTBuTensHO, Tepes atMocdepy 3eMiIy HepefKo IpoJera-

60



0T IJIAHETH [AAMETPOM B HECKONbKO BepeT. B BemecTse sTHX
IJIaHETOK HAWAYTCA W YHCTHIe MeTainsl, m cmiaaBbl. Ho Gois-
mie Bcero OyfeT PYXN TSUKeNBIX W JIeTKWX MeTainoB. Emsa mm
mobymeM TIUHY, IECOK, MEJI W T. I. BeMIecTBa, 00pasylommecs
Ha COJBIIUX IIAHCTAX BIMAHHEM BO3NYyXa, BONH W KU3HH,
Cropee GymeM MMeTh 60 ¢ TPAHATAMII H IPYTUMEA OTHEHHBI-
MY IOPOJlaM¥, TAK/Ke ¢ PYHaMH W CaMOPOMHEIMA MeTalIaMu
7 nx cnnasaMd. Ensa nm malinem m wamenustit yroas. CoMHH-
TEIBHC W CYI[ECTBOBAHEE CBOGOMHLIX Ta30B.

He 6ymem paccumThIBaThH Ha YHCTHIE METAJIBI, XOTA OHHE
DOKHO OBITH M eCTh, KAK MBI 3TO BUAMM B YIABIIAX HA
3emio HebecHEIX KaMHAX. B HEX 9acTo HAXOQUM YHCTOE 3Ke-
71630 W HUKeNb. JTO OPEeBOCXOMHEIE I CTPOHTENbCTBA Ma-
TePHAJIHL.

ITepBas TexHEWKA W Bce HEOGXOMMMOE: MAINWHEI, JKUIUIIA,
OpaHKepeH, PacTeHHs — BCe HOIYKHO OBITh ¢ 3eMiHM. ¥Y3Ke TO-
TOM MBI Gy[ieM IPOMBBOAUTH BCE CAME: He TONBLKO TO, 9TO HO-
ayemian ¢ Semam, Ho #m Gompmiee. OgHAaKO W TOIXYYIeHHOE C
3emim mossxuEO GBITH mpHcHocoGiaero k »dupHOl mycToTe. U3
MUHEpaJOB MBI MOKeM HarpeBaHHEM BBIIEINTh THIPATHYIO
KPHUCTANTH3ANNOHAYI0 M KOHCTUTYOHOHHYIO Bomy. s sroro
MOTYT IOCIY}RUTH THAPATHL W ApPyTHe BOXHBIE COEIWHEHW.
HarpeBarme, pasEsIME cmoco0aMd OTrpaHAYMBAsACh, KOHETHO,
CONHIEM, IPCU3BOJUTHh MOKHO B TYTOMJIABKUX KaMepax H Jo-
BOMUTH €r0 CAMBIM DKOHOMHEIM CIIOCOGOM, ITOYTH IEIMKOM
VTHAA3APYSA DHHEPTHI0 COJHEYHHIX Jydeir, mo 4000—5000°.
Ho musa Brimesnenua BOomsl GONbIIe0 YacThio TpeOyercsa OYeHb
HeBBICOKas TeMmmepaTypa. Tem xe cmoco60M MOMeM BHIEIHUTH
VIIeRWCHBIA Ta3, HaOpHUMep H3 YIrJeKHcioi m3Bectm. TyT
remueparypa Beime. [loxygennerii ras MOMHO pasjiaraTh Ha
KUCIOPO, U YTIEePOR ¢ MOMOINBI0 PACTEHWH WIW JOCTATOTHRIM
mopsnnenueM temmeparypsl aydamm Commma. Ha 3emie pas-
JOJKeHNe XWMUIECKOEe, 3a HENOCTATKOM BBICOKON TeMIepary-
PHI, IOKAa He MPAaKTHKOBaJoch. IlpmToM Ha 3eMie yToih mMe-
eM TOTOBBII W J[EIMEBBIA, TaK e KaK M KOCIOPOXN. 3ageM e
no6GEIBaTE HEOKOHOMHEIM cmocoGom? OOpasyoIquecs JacTHIEL
YIIA TPUAETCS OTAENATH OT Tasa NeHTPOOeKHBIM CcIocoGoM,
a MoeT OLITh, W KAKUM-IH00 He3NaYATeNbHEIM XUMATeCKEM
BlleYeHHeM K JPYTEM BeIJecTBaM, HalpuMep K BOZOPORY Me-
TAII0B. A BO3MOKHO, 9UTO HPHEETCA OTHAENATH KHACIOPOT
KaKIMU-TN00 YMCTHIME OKUciamu, TyT meiicTByeT He TOJBKO
BEICOKAA Temmeparypa, Ho w ayun Comuma. Eciam nponycrnTsb
AX depes IPO3PAYHYI0 CPEJUHY OIpefelleHHOTO COCTaBa, TO
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DOXyYUM JIY9YA ¢ OCOGEHHBIMEA CBONCTBAMH, CIOCOGCTBYOIAMA
PaBIOKeHNIO TeX WM APYTHX CJIOMKHEIX BEMECTB, COOGPU3HO
pony moxydesrbIx xydeii. CocTas cpemme MoKeT GEITL GeCKO-
HewHO pasHoOOpazen. C MOMONIBI0 WX MEI MOMKEM IIONYIHTH
JYYA C JKeJaeMOH TPeIoMIAeMOCThI0, WIH C OIpe/eJeHHOR
nnmaoo BonH. Cpenwea GymeT safep:RUBaTHL ONHU JIyIH W
mpomyckaTh Hy:xEbe HaM. OTpajKeHmeM X OT 3e€PKAJ pPasHO-
ro MarTepmalia MOKHO HOOWTHCA Tex ke pesyabratoB. OTpaske-
H7e W IPeJoMIeHre —BOT CIOCO0 IIPOCEWBAHWSA JIy4ed W BBI-
meneHne HaM HeoOXONUMEIX.

Boja, yrierucnsii ras M KHCIOPON MOTYT W HEMOCPEJCT-
BEHHO CJY/KATH pacreHmaM u demoBery. OHH ke MOTYT mo-
Hamo0UTHCS ¥ JIJIS TEXHAYECKAX Melel.

PaspmpobieEre OrHEHHEIX IOPOJ PasHOTO POfia: TPAHMUTOB,
THelicOB, MOPHUPOB, CHEHUTOB, (POCHOPHUTOB, A30THCTHX MH-
HepaJbHBIX COeUHEHUH, KalHeBHX W HATPUEBHIX HACT IIOYBY
nas pacrenmi., Tawske INIMHY, IECOK, CIIOMY, W3BECTh W T. I
Ipobienre MOMHO COBEPIIATH HATPEBAHMEM W 3aTeM BHe3AN-
HEIM oxJayKnenueM. MoHO Takme OHY 9acTh CHIBHO HATpe-
BATH COJHEUHBIMH Iy9aMW, a APYTYI OXJILKIATh. MoKHO
I MEXAHWYIEeCKH NPOOHTH CTANBHBIMHA JKEPHOBAMH, MOJOTAMM,
BoOOIe TeMH ke cmocobaMm, Kak m Ha 3emie. IlmraTensHbie
RANKOCTA A PACTeRMI MOMKHO NOJYYATH W PACTBOPEHHEM
BEMIECTB B PA3HEIX JKUAKOCTAX. [[0GLIBAHZE METANIOB U3 DPYA
BHITOJ[HEE BCEr0 IIONYYUTH MOBLIMMEHWEM TeMIepaTyphl, IIPH-
9eM IIpesK/ie BCEro BBIMENATCS JeTydme YacTH CIOKHEIX COe-
IMHEHWH: Taskl, HapH, cepa # T. I. [Toxyamm orpomHOe KoIm-
TeCTBO KACIOPOA, CEPHI, COPHOI KWCIOTH M IACTHIX METAIIIOB
B JKEAKOM BHUe. TYT 3Xe MOKHO 3aHATHCA ¥ MX OTIHBROA AJA
DOJyYeHNA PA3HBIX Bemel: yTBapW, MAIMWHHLIX gacTell M pas-
mbIx opyskumii. [Ipm momydenvm oTnmBOK mpHGEraioT K MEHTPO-
GeyKHON CcIIe, HO MOJKHO TOTO Ke JOCTHTHYTh W [ABICHUEM.
OnHaro pasjelieHHe BEIIECTB PA3HOH IMIOTHOCTH BCETO IPOIIe
Yepes BpamieHme W IONYYEHHYID OT 3TOT0 IEeHTPOOEKHYIO
cuy.

27 mapra

ITaper m raser xpaHArcsa Ge3 Kpenkdax cocynoB. x ommiKa-
10T W 3aMOPAKMBAIOT XOJONOM W TaK XPAHAT IYTh HE OTKPHI-
TeIME, Kak fipoBa. ITo Mepe HamoGHOCTH TBepAEIe rassl GepyT
7 KIAJyT B 3aKPHITHIE JKUJIWOIA WIX JPYyrue KaMephl, Ifie OHHI
7 OPMHEMAIT OPH HACPeBAHWH CBOi ra3000pa3HEIf B,
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Hemuorme BemecTsa He pasiaraloTcs XAMHIECKHA IPH BH-
COKOH TemIlepaType. A Tak Kak OHA y HAacC JaeTcs CONHEYHBIMA
rygamu go 5000° I, To u Bce BemecTBa MBI MOkeM IPUBOLATE
B COCTOAHHNE XMMHUUECKON Auccomuanyd, BolbmuaCTBO UX mpl
HTOM HaXOJUTCS B ra3000pasHOM WM MOABIKHOM COCTOAHWUN
gacrmn. Hago Toapko cymers coGmpaTh OIHODPOMHBIE aTOMEL
WO Pa3fendTh pasHEIe BemmecTBa. (g 5TOr0 MOKET mOCIy-
JKUTH DIEKTPHYECKHN TOK, MEeHTpPoOekHas cmiaa (B3aMeH TH-
JKEeCTH, KOTOPOA TYT HET), Kakde-IuGo BelecTBa, o6pasyomme
COeIMHEHTE ¢ OMHAM W3 TaHHEX. XAMAIECKOMY PAa3JI0KeHHIO,
KpoMe jKapa, MOTYT CIOCOOCTBOBATH KAaTaJIW3ATOPHI, rajbBa-
HUYECKAN TOK, BEITEeNEHHBIC CONHEYHEIe Ayunm (OmpemeIeHnoi
IPeIOMISIeMOCTH), fudQysnsa. BemeasoTcs Wil pasmeisior-
CA IyYW TPU3MOM, OTpayieHmeM WIW IPOXOKIeHWEeM depes
pasHLIe CpeIHHEL

* Jaexrpunecruii Tox. Jobvieanue ezo.
Tennossie moropeor.
Aobwvieanue nurarervrolx sewjecrs

JIEKTPAIECKAA TOK MOJKHO NOJIYIUTh B 9(hEpe TemMu
e pasHooOpasHEIMEU cmocobamu, Kak W Ha 3emie. Hemocpep-
CTBEHHO — C ILOMOIIBI0 COJHEYHON TEMJIOTHl, IPH IOCPEICTBE
TepMoaiekTpuIecKoi Garapen. [Tocmenaee OymeT HeOKOHOMHO,
XOTA CO BpEMEHEM, MOJKeT ObITh, HAIYT TAKWe BEI[eCTBA I
TEPMOJIeRTPAIECKOH GaTaped, KOTOPbie TOYTH BCIO TEILIOTY
Connma GyAyT IpeBpamarh B BIEKTPIIECTBO.

Hapgemnee maa moOHBaHEA DIEKTPUYECTBA CONHEYHEIE
ABUTATENHW, KOTOPEE MOTYT YTHIA3WPOBATH OYEHEH BEICOKMIA
nponent (go 50 mw Gonee) conmeunoit sueprmm. CymuocTs WX
yCTpOMCTBA TaKasa ke, KaK OOBIKHOBEHHBIX IAPOBHIX [[BAraTe-
aeit ¢ xonoauasEIKOM. OCHOBaHMA [ HaWOONBINeH yTHIM3A-
nuu crenytomuze: 1) BO3MOKHO Manas MOTEPS CONHETHOH Te-
OJIOTHL JIYyYeNCIyCKAHZWEM; 9TOTO JIETKO J[OCTHTHYTH, BBOJA
CONHEUHYIO SHEPruWi0 depes Malloe OTBEPCTHe KaMephl Harpe-
BaHHUA; caMa KaMepa B3aliMIaercs OT JYIeHCOYyCKAHHA He-
CKONBKAMA TOHKIMHE GiecTAMuME 0G0I0YKAMH, 3aepIRABAT0-
OIAMA Y97 BCEX COPTOB; 2) BOBMOKHO BBICOKAs TeMIepaTypa
RUIKOCTH, JAaioIell yOpyruidi Hap WM ras; 3) DOXXOMAIIHiA
cocTaB (HaIpOIMep, WCIAPAIOMAEc JKITKOCTH: BOJA, CEPHBIR
agup 7 T. 1.); 4) BOSMOKHO GONbIIee ee pacIINpeHWe LpH
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pa6ore, manpmmep B 100, 8 10000 pas; 5) mamcmnpHemmit x0-
107i B XONOAHJBHEKE; OH MokeT pocrumrate — 270° LI, aro,
BIIPOYEM, He MOHAMOONTCA. ITOT JIeTKO HOCTHKUMEIN B ddhupe
KOHTPACT TeMIIepaTyp MOKeT NaTh TaKyl0 YCHICHHYIO YTH-
MW3amuI0 TemNa, KOTopas Ha 3eMie HeJOCTIKEMA.

Yrobpr He GBLIO MOTEPEL RUAKOCTH, Bech [BHTATeNb B3a-
KDPHIBaeTCSA KPYyrOM W He BEIIYCKaeT HHW aToMa mapoB. V3 wex-
7a TOJNBKO BBICOBHIBAETCS C OLHOI CTOPOHBI 0OCh ¢ pabogmm
IOKWBOM Wi 3y04aThiM KomecoM. Takme ABUTATeNIN MOTYT
ycTpamBaTbcsa Besme. Bee jKe mas oueHb MasbIX paboT OHE He-
BeiropuEl. IlosToMy, Kak m Ha 3emie, GOJBLOION MIOTOCHIIb-
HBEIA OBUTaTeNb IOUTH IENWKOM IpeBpaimaeT CBOI YHEPIHI,
¢ TOMOINBI0 AWHAMOMAIIWH, B DIEKTPHYECTBO, KOTOPOE YiKe W
mepefaeTcs IO IIPOBONAM, Kyda HYKHO, M [acT HarpesaHme,
CBET, MEXaHWYECKY0 paboTy, XNMHYECKYH SHEPTHi0 W T. 1.
Boapmmue, MOrydme MaIllmHLI MOTYT YCTPAuUBATHCSA C COBEP-
IIEeHCTBOM, HEIOCTH;KIMBIM JIJIs MAJBIX ABAraTelell; Hay HEMA
Tak/Ke W HaJA30p BO3MOKHO YCTAHOBUTH TmaTedbHEBIH. ['me
HY/KHA 3HAYATENBHAS CHUIa, TaM, KOHEYHO, MPHMEHIIOTCH He-
TOCPEeMICTBEHHO coJiHeuHble murarend. HadimyTr Hambomee BEI-
TOOHBIA pasMep CONHETHOTOo ABuraTeins, momokum, B 100 cmm.
Ho monamo6arcs oI WHAYCTPUA B HEKOTOPHIX CIydasX MUJI-
anmousl cma. Torma MBI TIpeBpamaeM MeXaHMIeCKyl0 pabory
COJIHEeYHEHIX [BHraTeieil B smexTpmuecTBo. CoemmHIeM ero ot
MHOTHX COIHEYHBIX ABHTATE]EH B OOUMH MOTYYWil IOTOK, KOTO-
PHI W JacT B BIEKTPOIBUTATENE JKENAeMyH MeXaHWIecKyH
MOINHOCTE WM APYTO# BHUM SHEPTUH.

ITmimessie BemiecTBa cHadaja OYIYT MOGBIBATHCA ¢ IOMO-
mpi0 pactenmil. Ho yTunm3amums colHedHON DHEPTHH pacCTe-
HOAMHA II0Ka He OpesbmmaeT 5%, IOTOMYy OYeHb HEBBITOTHA.
C TeueHmEM BpeMeHH 5Ta YTHAM3AMWA MyTeM MCKYCCTBEHHOTO
mozGopa pacTeHumit yBeamantes; 6ynyT mobmBarses H0 m Gomee
nponentos u pobbioresa. Ha mparrure m 5% mator HemHoTHme
pacTeHms W IpUd HCKIIOIATENBHBIX YCIOBHAX. BOJBIIHHCTBO
pactenuii B wiofax yruamsupyior B 300 pas MeHbIIe W IOTO-
My [Jajke BO3MYTHTENIbHO HEBHITONHEL. BeposaTHO, ABYyMA IIy-
TaMu OymeT WATH [eJio NOOBBaHWS IIHIIEBHIX BEIIECTB: YyCO-
BEPIEHCTBOBAHUEM DPACTEHHA W YMCTO XAMUIECKHM MOGEHIBa-
HEeM Bce Oojee m Gojee CIOKHBEIX OpPraHAYeCKUX BeEIIECTB.
B mocmemmem ciiydae pacTeHHWS 3aMEHSTCS PETOPTAMH C HC-
KYCCTBEHHO [JOOBITHIMA XHMHUYECKHM IIyTe€M BeIeCTBAMO.
HKaxoit w3 sTix cmoco6oB omepefuT W mHacT 0OJbINe SKOHOMHR
B yTWIW3AUAM CONHEYHOM HHEeprau — CKas3aTh TPyZHO. Bo
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BCAKOM cliygae, HA HepBOe BpeMs HpeAMyImecTso Oymer 3a
pacTeHHAMH, TaK Kak 0e3 HUX ceiiuac TUTaHWE YelOBEKa He-
po3mosxHO. Ho ecThb emme myTs mis sKM3HHU: HEMOCPEICTBEHHAA
YTUIW3aN¥WA CONHEYHHIX Jydedl pPasyMHBIME CYIIeCTBAMH.
Torma oHE IpeBPAINAIOTCSA OTYACTH B PACTEHWA W CTAHOBATCA
OYeHb CIOHBIME KHBOTHO-pacTeHusAME (30oguramuz). Ho Bo
MHOTOM OHH OTJIHYAITCA OT HIOCHETHUX — He OJHOW TONBKO
croxHO0CTEI0O I pasyMoM. Ho o6 stom mocne. Urak, Gymer Tpu
OyTH A TOAfeP/KaHUSI IUTABUA pasyMHEIX cyitects. Ilo-
CIeNHUH COIPOBOKEAETCA HONHBIM TpeobpasoBaHEeM CYIIe-
CTBA ¥ TPHUCIOCOOIEHTEM ero K KU3HY B upe, B GearasmoMm
TIPOCTPAHCTBE.

% 36006t u macrepckue. Aeromarst

CHagana GyAyT MOApa)aTh yCTPOUCTBY B3€MHBIX pa-
6or. MsonmpoBaHHas mapooOpasHas, MIINHAPAIECKAS A KO-
Hm9ecKaA KaMmepa. BooOme xamepa (popmel Tela BpalmeHmsd,
T. e. BcAKaA popma, BEITOYEHHAS HA HPOCTOM TOKAPHOM CTAH-
Ke, Oymer cHaOMKaTHCA HeOOXOMUMBIME [ [BIXaHUA Ta3aMd,
TEIJIOM, CBeTOM, MAIIHHAMH, MEXaHWIeCKON W BCAKOHE Heo0Xo-
mumoit sHeprmeil. Ornmame Gymer TOMBKO B JpPYyrOM COCTaBe
ra3oB. Tak, A JBIXaHWUA 9e0BEKa JOBONBHO YHCTOTO KUCIIO-
poma npm /1o yopyroct: Bosmyxa. B aTmx kamepax ommcaH-
HOW WiW ApyToil, 6ojiee CIOMHOM COCTABHOM (POPMEI, MPHCIO-
COONEHHON JJIA BHICD/KUBAHWA JAaBIEHWA TIa30B, OYAYT
IpPOM3BONUTRCS paboThl, Kak Ha Jemie. Vmorma paboTsr
noTpeGyT BpALeHWsI KaMephl PaiH IIOJydYeHHSA IeHTPoGer-
HOII CHJTBI WJTM MCKYCCTBEHHOM TAMKECTH, ITOOHI IIBLIB M CTPY K-
Ka He JIeTEJH M0 BCeMY IOMeINeHWI0 W JOMHUINCH Ha oIpefe-
nennbie ero Mecta. OgHAKO OTHeNeHWe OBIIM TAKHEM CI0co60M
He GyfeT ymauHo, Kak u Ha 3eMie, XOTH TS3KeCTh 3HATRTEIbHO
Gonpime. IlpnvenHss ke A 9TOTO CeTKE W IPONEKMBAHME
BO3yXa CKBO3b BOJOKHHWCTEIE BeIECTBA W IIOTIOMAIIINe
BT $KAJKOCTH, MOCTHTHEM OJHOBPEMEHHO W OYWINEeHHA Ka-
Mephl OTIeTalIero Gosee KpymHOro copa. Torga m Bpamenue
¢ TWPOUCXOAANIEIl OT TOro MEeHTPOOeKHON CHIONR OKAjKeTCsa M3-
aumeEnM. CKopee mpHUjeTcsa cOeamHsATh, W TO U jApyroe. Ta-
/ReCTh ke B OUeHb ciaboil cremenum, mpumepHo B 1/1000 3em-
Hoi. MuokecTBO 3aBopmckmx pabor, Giarogapsa OTCYTCTBHIO
CHJIBHOI TSKEeCTH, TPeHHd W IajleHWsd, Ype3BHUAHO obmer-
anres. He Toasko mpucmocobmenns GyayT Ipomie, HO I CAMHM
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pabounmM ropasmo Jerde, Tak KaK OHU Moryr paboTaTh BO
BCAKOM TOJIO}KEHWH Tejla, NOCTHTaTh 0e3 JeCTHHI, JIO0BIX
TOueK 00pabaTHBaeMOro mpeaMeTa, MepeiieTeTh ¢ MecTa Ha
MecTo 06e3 BCAKWX YCWIWH W He IyBCTBOBATH TSAMKECTH CBOErO
Teja, IPHAMBA KPOBM K HOTAM WM K HArHYBIIEHCsS TOJIOBE
n 1. f. 'pomazgua Gopbba ¢ TAMKeCTHIO IPU BCeX TPAHAO3HEIX
paboTax; Hafo DOANEP/KMBATH IIPEIMETEl OT HAJeHHA, OT H3-
JUOIHETO [aBNeHWsA Ha IOJCTABKH, caMble MOACTaBKH HAJO0
YKpPenIATh, ABUraTh KAKIY MUHYTY, OJ0JeBaTh BeC WX Tpe-
mme. To HYKHBI men®, T0 GIOKA, TO TPOCH], TO MOAbEMHEIE
KpaHbI, JebeKun — m Bce 3TO paam Gopw0u ¢ TsasKectbo. Ha-
KaJleHHBIe PeJbCHl WK IIPOKATEIBAEMOe JKele30 THYTCA 0T CBO-
€ro COOCTBEHHOTO Beca — CKONBKO M OT HTOr0 XJOIOT.
Hunrme m pacunnasieHHBIE Tela BELIMBAIOTCA U3 COCYJOB
gepe3 Mameimme OoTBepcTUA, Oimaromaps cmie TsKectu! 9TOTO
geT B spupe. PaGoTel TpeOyloT ompeneneHHOll, MHOTAA OYEHB
BHICOKOM WM jKe HU3KOM TeMIepaTypsl, COBCeM HemOaXOmsa-
meit mua paGouero. TexHUWKAa HueT Ha KOMIOIPOMHECC, IPHIEM
TepsaioT u aloxu 1 paGorsr. ITosToMy 3mecs cTpemsarcsa paboumx
3aMEHHTh aBTOMATaMH, BEIIEP/KUBAININME TEMIIEpPaTypy,
mpambomee BEIrOgHYIO mis pabor. Yucmo paGoumx Bce Goree m
Gollee yMeHBIIACTCA, M [JIA HAX ycTpamBaeTcsa 0cob0e oXmark-
NeHme WIM HArpeBaHWe JiA IONyYeHHS caMOoil HMOAXOpAmei
OJs HEX TeMmmeparypbl. Henbss coMHeBaThCA B BO3MOKHOCTH
TYT BCAKHX 3E€MHBIX paboT, X0Ta OBl HOTOMY, 9TO TAMKECThb
37ech BCeTfa MOKeT OBITh moiydeHa jo6oi cmmol. Ho B ToM-
TO W Jello, 9TO OHA (OXbIIe BpemuT paGoTam, TeM IOMOTAaeT.
1 moromy, ecim €10 W TOJBL3YIOTCA, TO M3pefjKa W B OYeHb
craboil cremeHd.

3 Huruwa. Opanxepeu

Kasxmoe pacrenme, KaKieii demoBeK Tpebyer A
cBOEro GJIaroIpHATHOTO CYIIeCTBOBAHUA 0cO0OM cBoelt HamGo-
Jlee BBHITOTHON TeMIepaTyphl, 3aBHCALIEH eIme W OT BO3pacTa
yemoeKa wiam pacreHusa. Hysxen m cBer ocoOeHHEIN, W OHUIIA,
7 cocTaB aTMOc(ephl, I ee JaBlIcHUE.
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28 mapra, BOCKpecembe

Jlna BocmmraEmA pacreHmit He TpebyercAa GONBIIOTO KOJIH-
gecTBa rasos. He Hano, 3HA9AT, U KpEOKAX COCY0B W TOJCTHIX
cTeHOK. Je0oBeK, HANPOTHB, IPHUBLHIK K BEICOKOMY BHEITHEMY
HDABIEHHUI0 aTMOCepH # OOWJIBHOMY KOIMYECTBY KHCIOPONA.
Bor mouemy, momMmMo ocoGoro coctasa Cpefsl, BEITOJHEE Ie-
JIaTh 0coOble IOMEINEHAA JJIA 4ejI0BeKa W 0cobble [iIA pacTe-
Hmit. PacTeHNe J0BOILCTBYeTCA Ha 3eMile KOIAYECTBOM YLIe-
rmemoro rasa B 0,3 mn, koropoe npomssogut B 2000 pas MeHb-
Ie paBieHWe, 9eM Bo3xyx Ha Jemme. [lousa pmomxmEa OHITH
BIIA)KHOM, HO yIOPYTOCTH DAPOB BOZEI TOKE MOKeT GHITH OYeHb
He3HAYHATENbHO, HanpuMep 7—8 MM W TOPa3fo MeHBINE, ITO
3aBUCHT OT TE€MIEPaTypPHl XOJOJAIbHAKOB, OT MPOHUIAEMOCTH
pacTeHWH [JA NAPGB M OT BaKPHITOCTH HOYBEL UeMm HmKe
TeMIepaTypa XOIOAWILHUKA, TeM MeHbIIe faBieHme. OHa sKe
MosKeT OBITH 09eHDb HE3Ka, 10 —270° xomona. [laBienune asora,
KUCIOPOJa U JPYrHX ra30oB MO)KeT OHITH eme MeHbme. B koE-
Te KOHIOB o0Iee [aBIeHWE Tra30BOM Cpefsl AJIA pacTeHUH
moxer 061Th 0T 1 ;o 10 mm, 1. e. B 80 mam B 800 pas mennme
atMoc(epHOTO. ITO HACT BO3MOKHOCTH [aKe TPOMAjHEIE
OpaHIKePe: HelaTh CO CTeHKaMd O49eHb TOHKEMZ. Mosxer
OBITH, TasKe U PACTeHU IepepaboTalnTca TaK, IT0 OYAYT SKUThH
Ge3 BHeMIHEH Ta30BOil cpefsi, mepepabaThBas BCe BHYTDH Ce-
0s1, Kak 300¢uTE (KakTychl). Ecam MBI MeuTaeM 0 TaKkoM
npeoGpasoBaHUM VIS JKUBOTHEIX, TO TeM 0olee MOKeM HayIHO
OyMaTh O TOM jKe His 0ojiee OPOCTEIX CYyI[ecTB, KAKOBHI pa-
CTEHHA.,

Jlma gemoBera [aBieHWe TazoBOd cpembl GymeT ropasfmo
Gompmre. [lis nagama me meree 200 mx (0,25 atMocgep) — ¢
UpeoliIaffaHueM KUCIOPOAA WIK C YHCTHIM KHCIOPOJOM. DTO
6yneT cOOTBETCTBOBATH NABIEHUIO Bo3myxa Ha BeicoTe 10 Km-
JIOMeTPOB W COJEPKAHMI0 KHCIOpofa B °/4 pasa Goibmle, IeM
y yposus okeaHa. Ho mopfop m BocmmTamme MiafileHIleB B
PaspsIKEeHHOH KHCIOPONHOH aTMocdepe MOMKET 3HAYUTENBHO
IOHW3UTH BTy WMYCTOTY cpensl. UesmoBeKk CBOGORHO ABIOIAT HA
BEICOTe D BEpCT, Ifie KOJIMIECTBO KUCIOPOAA COCTABIAET TOJIh-
ko 10% Bcero Bosayxa. IlosToMy A mymaio, 4TO0 YyiKe OYeHB
CKOPO UeliOBeK IPWYIATCH FAOBOJIBCTBOBATHCA HTAM KOIHIECT-
BOM YHCTOTO KHcaopofa mpHd gasieHmd B 1/10 armocgepsr. 9o
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KOIMYeCTBO BABOE MEHBINE, YeM y YPOBHA MOpA Ha 3emie, HO
BBHJ[y WHCTOTHL KHECIOpOja pelictBme ero GymeT AOCTATOTHO
OJKUBIAIONIEE.

BrmuucnmMm Bec DHIMHADPHYECKOTO COCY[a 3HAYMTENBLHOM
IAHEL, Tpuxopsameiics Ha 1 kKybmgeckmil MeTp Ta3000pasHON
CPeJHL.

29 mapra. Homementamy

W3 pacueroB cremyer, 9T0 Macca TUIMHADA, IPAXOAAMAI-
¢ Ha 1 KyOmgecKuit MeTp ero o6'beMa, He BABUCHT OT JUAMET-
pa munmHApa W ero AJAWHEL. [l demoBeKa HYKeH ompefe-
aenawii o6bem He MeHee 10—20 KyOmdeckKmx MeTpOB Ha
oco0y. CnemoBaTelIbHO, Macca 3aTpaveHHOTO MaTepHaia He-
3aBECAMA OT PasMePOB KUJININA ¥ OPOMOPIHOHAIbHA HAcese-
HUIO.

40 50 100

ITonarast Ha wesoBexa (B Ky6. M), 10 20 30
16 24 32 40 80

Haigem Maccy (B ke) 8

3HAYUT, ecIWm f[ajKe IIOJNOKHTH OTPOMHOE TMPOCTPAHCTBO B
100 rybmuecKuMX MeTpOB Ha UeloBera, T. . B 10 pas Gombie,
yeM HY;KHO, TO W TOrjga morpefyeTca Macca CTajW, He IIPEBHI-
IIarIas Maccy CaMOro TeloBexa.

Ha 1 xBampaTHBIA MeTp COJHEYHOTO OCBEINEHHUSA KOIHYe-
CTBO MaTepmaja IPOLOPIMOHANbHO pagmycy. Vtak, HaMm BEHI-
TOMHO [eJaTh NWIMHAPHI BO3MOMKHO MAJIOr0 IIONEepeYHUKA.
Hax gus wenoBera, Tak ¥ I pacTeHHHA HTOT JAAMETD MOKEH
OBITH TAKOB, 9TOORI HE CTECHATH [BIKEHUs JIOfeil, Habiio-
maomux 3a pacremusmu. CiemoBaTelLHO, OH HE MOKET OBITH
MeHBIIE 2 METPOB KaK JJis JKUIAMI, TaK U aisA opamxepeit. Ho
MBI BHJENH, YTO MPAKTHYECKH TONIHHA O0GOJOYKE Tpebyer
pasmepoB ropasgo Gombmmx. Bee ke BLITOTHEe cHelaTh TOJ-
MURy cTeHOK 0oliee TOJICTYIO, 9eM HYKHO IS MAaJBIX pazMe-
pos. Torga TPOYHOCTH yBeXWWTCA. OTO jKe He MeIlaeT, a,
HAMpPOTHUB, MO3BOJHUT yHoTpe6mTh Golee MIOTHYIO arMmocdepy,
9TO 0 MB3BECTHBIX IPEENIOB MOsKeT OBITH BHITOJHO KaK pac-
TEHNAM, TaK W TeJI0BEKY.

Jlna wemoBera moBoasHO mmaMerpa B 10 MeTpoB mim pamm-
yca B 5 merpos. Ilo rabanne Bummm: tonmuua B 0,25 Muman-
merpa. Eciu IpaKkTHYecKy TONMWHY UPWHATH B 4 pasa
fonbine, TO WIA IPOYHOCTH MOKHO YBEJMYUTHL BYETBEPO HIH
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naBlleHHEe Ta30B BO CTOJBKO ke pas. Torma Ha KyOmueckumit
MeTp HOMeNTeHTA IPUAETCA Macca NUAWHApa B 4 pasa GoJbime
TabnanwHOM, mMenno 3,2 kunorpamma, a puaa 20 Ky6mueckmx
wverpoB 64 Kmmorpamma, 4ro eige HemHOro. [mA pacTeHmit
TDOBONBHO AUaMeTpa B 2 Mmerpa, mim pammyca B 1 merp. Ilo
rabamie HaxoxmM roxmuny creHok B 0,005 mmimmmerpa. Ecim
TONMEHEY cfenath B 1 mmmamverp miam B 200 pas Tomme,
TO mpouHOCTH yBeamumuTcsa B 200 pas mam BO CTOMBKO Ke pas
MOJKHO YBEJIWYNTH NABJIEHHe ra30B. A Iydire yBeIWYIATH W TO
m ppyroe. [laBnenne rasos, Hanpumep, B 20 pa3 ma TpPOYHOCTS
B 10 pas. Torma maBmemme mofimer mo '/s armocdepsr, T. e.
OymeT TMOYTU FOCTATOYHO MJsA JKU3HM denoBexa. Mo;KHO ero
yBexmauts B 40 pas, a mpowHOCTH CTeHOK B O pas. Torma yxe
nasierme cocraBut 0,4 aTMocdepsl, 4To eme JydYmme O de-
J0BeKa, KOTOPHIH [OsKeH paboTaTh B OpaHKepesx m coOm-
paTth B HEX II0AEL. MOKHO TOMBKO BO BpeMs paboT HATIONHATE
uX TomxonAlei nusa wemosexa atmocepoit. [lepBoe Bpemsa —
TaK KaK 9eJI0BEK IPUCIOCOOMICT K COBMECTHOM JKH3HE C Pac-
TEeHUAME,— MOJKET OBITh HAHIYT BO3MOMKHEIM [eJaTh OHO
mumnume aua Tex n npyrux. Ho emgpa mm 310 GyaeT sKOHOMHO
u rurmernyHo. OHO, TOMAIyH, Tak ke HepasyMHO, KAK IMeThb
OIHO TOMEIeHNe CO CBUHBAME, KypaMd W TeIATaMu. TOIBKO
YeJI0BEK el[e He 0CO3HAJ HTOro.

[IpmEAB TONMEAY CTEHOK MUIMHIPOB VIS UEI0BEKA I PAC-
TeHNA B 1 MummnmMerp, HalimeM, 4To KyOMYeCKHI MeTp moMe-
menns noTpebyer miasa gemosera 0,8, a mus pacrerms 0,08 xm-
JorpaMMoB. BrlgmeamM Maccy OUIWHApPA A 9eX0BeKa —
25 kmaorpammos. CTONBEKO e MONydnM H Ay pacreHmit. Ma-
Tepuan, coOCTBEHHO, HEYEro JKAJeTh, TaK KAK €r0 CHKOJBKO
YrOEHO B MIAHETOHAX — WU JKejie3a, U HUKEJA, U AXIMIHIA,
¥ MarHuA...

30 mMapra, BTOPHHK

% Usmenenue Temmeparypvt nOMeuw,eHUA

Kax gma pacremmit, Tak W [IA del0BeKa IPHAETCA
MEHATH TEMIEPaTypy MNOMEN[eHHA OYeHb HEe3HAYUTEIHHO,
HampuMmep Aua gemoBexka — oT 15 mo 35°, a mma pacreHmit m
TOro MembIme. [ MHOrMX pacTeHHil MOMKHO [aBaTh gaske
OIHY TeMuepaTypy. YCTpoiicTBO TakmX opamskepeit 0coGeHHO
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mpocto. MBI TyT onmmem moMemienme, B KOTOPOM MOMKHO H3-
MEHATH TeMIepaTypy oT abcomiorHoro mymsa (—273° I) mo
+150° I1 u Gomee. Torma Gymer 60liee DOHATHO W YCTPOMCTBO
KaMmep, Ife TeMIepaTypa MeHseTcs e Tak pesko. Mur mMeeMm
BBIUEDHEHHHI CHApPy:KH U BHYTPH CTaJbHON LUIWHAD, Tpe-
ThA TEPeNHSAA MOJIA KOTOPOr0 pelrerdaTtasd ¢ ITPO3PAYHBIMEA
A CONHEYHON »Heprmu cTeHkamu. CHapyKd W BHYTPH dep-
HBI TUIWHADP MOKET IOKPHBATLCA HAJBUralIeicsa Giaects-
meil ¢ 06enx CTOPOH Wemryer0, MOXOKEH TIeoMeTPWIecKHA Ha
peiGbio. IlmockocTy demryeK MOTYT CTOATH HEPHEHAUKYISIPHO
K CTeHKaM, BIONh CONHEYHBIX JIyduell, He flaBasd TEHW,— a MO-
IYT ¥ HAKJIOHATLCH, COBEPIIEHHO IIPHKPHIBAA IOBEPXHOCTD

JKUIIAMA KaK OT COJHEYHBIX JIydeil, TaK W OT HOTEPH TEIIOTHL
aydemcoyckaHHeM. Uemys MoskeT OHITH [OBOMHAS #W JasKe
MHOTOCIOMHASA, A JYdImedl 3al(ATH OT MOTEPH W IMOJYIeHHS
Te1roTHl. 1lomoKuM, 910 Yenrys y ¢TeKOI CTOMT TOPIKOM, KaK
WITEL K4, a B B3aKPBITHIX YACTAX MOMEI[EHWsA Yelrys IpH-
IIajKeHa, Kak mepea y nrmm. Torma momemeHue OyKeT IIO-
ay4aTe MHOTO Temma or CONHI@A W Majo TepATh ero Jydemc-
nyckanmeM. Temmeparypa moikHA [OUTH, IO BHIYHCIEHUIO,
mo 150° I1.

Teneps mycts Gymer o0paTHOe: CTEKIA IPHKPOIOTCI de-
Imyeo, a Ha OCTAIbHBIX HENPO3PAavYHBIX YacTAX IWIXHAPHTE-
CKOTO JKHJIWINA YEIIys CTAaHeT MepHeHIUKYIIPHO K CTeHKaM.
Torfa moMeIeHne OT COMHEYHHIX Iydueil GymeT MoJydaTh ca-
MyI0 MaJOCTh TeIljia, Ho OymeT cBOOOJHO IyUeHMCIyCKAaTh €ro
B IPOCTPaHCTBO. B pesympraTe Temmeparypa OyaeT Gamska K
abcomorHOMy Hymio (—273° IT). UYemrys, kax BHIHO, TOJIKHA
IMeTh BO3MOYKHOCTEL 0Ollee MINM MeHee CRIOHATHCA K IOBepXx-
HOCTH TOMeILeHWsd, B 3aBHCAMOCTH OT HAINEro KeNaHu:dA, A
Tero MOMMKHA HMETh COOTBETCTBYIOIIMI MexaHWsM. Pajgm mpo-
CTOTHI KOHCTPYKIHMH W yno6cTBa OTHEJbHBIE UeIIydKW He
MOIGKHLL 65ITL Madsl, UTo6H fieso GBLIO ele MPOITE, WX MO~
HO 3aMeHHTH A OIIHHAPOB [UIAHHEIMA IIOJI0CAMH, BPaIIaio-
IMAMECSA BOKPYT CBOMX [IMHHBIX CTOPOH, PACHONOKEHHBIX IO
IIMHe TUIAHApa. BMecTo MOBOpAaYMBAHWA WIN HW3MEHEHUS
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yria HakIOHA YeIIYHKM MOTYT BHIBUTATLCA APYT W3 ApPYyTa
HIM C/IBUTAThCA BMECTe, KOT[Aa HYKHO OTKPHITH JOCTYI IIy-
gaM. ITO — KaK y IUIACTHHOK Beepa. Moxer GHITH B yCTPOHCT-
BO, mofo0HOe OyMasKHOMY CHIafEBaomeMycsa (oHApIo, rap-
MOHWUH WU MeXy.

Wnorma tpebyeTcsa ofimee oXxiasifieHMe WM HarpeBamHme,
HWHOTIA MECTHOE, COOOPasHO 9TOMY yCTPaMBAaeTCsA W OAeCcTAIIAs
¢ 00enx CTOPOH Wemrys.

Uem Gosee MBI OyIEeM OTKpPHIBATE IJIACTHHKAMIE CTEKIA M
geMm 0ojiee 3aKPHIBATH HEMPO3pawyHBEIE YACTH PAKETHl OJIecTs-
meit gemyeil, TeM TeMmepaTrypa IOMeIIeHHS Oy[eT BEIMIe.
Taxum oOpasom, oma MoxeT mamenarbed or —273° 11, mam or
a6eomornoro myas, go 150° Il. Ilotamym 3a peigar B OfHY
CTOPOHY — TeMIlepaTypa HOBLICHIACH, MOTAHYJI B [PYIy —
moHm3UIack. PyKoATKa cBsi3aHA €O CTPEJIKOM, M CTPEIKA IIOKA-
3BIBAET JKEIAaeMyI0 TeMIeparypy. ByjaeM gBurath pyKOATKOH,
moxra crpenxa He mokasker 30° I]. Uepes HecKOmpKO MEHYT
HACTymaeT TpomudIecKas jKapa; To OymeT TeMmmepaTrypa cpe-
OB B TEHW, TOYHEE CPEJHSAS TeMIeparypa rasa, 3aKITeHHOTO
B ammaparte. [locrasmm crpeary ma 0° I — gposxmm ot x0I0-
na. ITocrasum ma —50° I — samepsHeT pryTh, BOJA W MHOTHE
JKUIKOCTH; MBl HOJKHBEI 00Ja9ATHCSA B ABOMHBIE DCKUMOCCKIE
ofesxIsl, YTOOK He TOTHOHYTEH 0T Xouofa. llocTaBEM PYyKOAT-
Ky na —100 — Bce rubrem ot xomopa. ITocrasmm ma +110 —
BCe JKapUMCs, BOlA KUIHUT.

Ecanm orpaBwunThcs MaleHBKAM KPYTJIBEIM OTBEPCTHEM, 3a-
KPHITHIM Iy4YeIrpo3pagHBIM CTEKIOM W BIYCKaTh OYUOK CXO-
NAMUXCA Tydeil gepes 9TO OTBepCTHE, ITOGE TaM OHH HafaJIH
PacxXoAmuMca IyIKOM Ha Y€PHBIA ¢ 006MX CTOPOH dKpPAH, TO
TeMIlepaTypa MOKeT M3MEHATHCA TeMH ke cmocobamm or 273
X0JIOfia 0 BeChMa BBICOKOW CTEIeHW, SHAYUTEJIBHO IIPEBHIIIA-
omeit 150° I, mo me moxomsameit mo Temmeparypbl ConHma.
Bepositao, MOskHO Ha mpakTmke moixyumth mo 1000° II, mpm
HeITaBAMEMCsA CTeKIe W JPYTHX IOAXO[AMUAX MaTepHajiax.
HeobxommMel TOTa MHOTOCIOWHBIC W TYTOIIABKEE YeITyHKH.
Ecnr 6ammaiiinme m JOUAYT A0 TeMOepaTyphl CBe4eHHA, TO
nanpEme OymayT mMeTh 0ojiee HUSKYI0 TeMIepaTypy. S3aMeTH-
JH, 4TO OpH NOJXyYeHNW 3TOH BHICOKOW TeMIEpaTyphl MEI
TOTJIOIaeM COJHOTHOT0 cBeTa He 6OibIme, 4eM TPEKAe — A0
CXOMIEHNS JIydei, Kopode: MOBEPXHOCTh 36PKAN WM CTEKOI
ge Oymer Goxplme HAmGONBINEro CeUeHHUs MUIWHpA, DepHeH-
muryiasgpaoro ¥ aydam Coxamma.
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Ho penmxo momemenms jmns miofieil, pacTeHUi W TeXHMYe-
CKEX NeJell HY/RNAIOTCA B TAKOM YyJOBHINHOM N3MeHeHHN
TeMIepaTypsl. MEOrEe KaMephl TpeGyIOT M3BECTHOH BEICOKOM
OIA HA3KOW TeMIepaTypH, cMOTpsA mo meisaMm. Vsmemenme,
00BIKHOBEHHO, TpeOyeTcsa JMMNb OYeHh MaJleHbKOE, IPATOM
0e3 yMeHbIIEHWs KOJIWYECTBA cBeTa. TOrga 3aTeHEHAYIO 4acTh
OOMeITeHNns JiemaloT Gollee WIN MeHee CBETIOH, Golee HIH
MeHee COOCOOHOH MCIOycKaTs JyYm. ITO yCTpamBaeTcsa pas
HaBcerja; OONBIIKHEIE jKe UYeNIydkwm GymyT HIpaTh pPoOJb He-
3HAYMTENbHYI0, OTPAHWYEHHYI0 W OYIyT TONBKO KOe-Toe Ha-
KPHIBAThH IIOMEIIeHNe W mepeaBuraThes mo magobmoctm. Omgua-
KO TOTpebHOCTh B [e3mHeKNEH T0YB U IOMeHmleHHH miIA
YeJI0OBeKa W pacTeHWil Tpe0yeT NEPHONWYECKOTO0 HOBEHIMICHUA
temmepatypsl Ko 100° IT. 910 MOKHO [menaTh ONHUM W TeM JKe
ammapaToM AJS MHOTWX JKWJIANI mim opamkepeir. Om cocromt
A3 MeTaIIMIeCKOTO HOKPHIBala, KOTOpPOe HAMBHUTalOT Ha He-
OPO3PAYHYIO YACTH [IOMEIeHns.

% Ycerpoiicreo nomewenuii onn arodei
u pacrenul

Tax kak TeMImepaTypa [id JOIel HY;KHA OYeHb
ymepernas, rpaaycos B 30 I[exscmsa, aTo6uI TOMBKO 00XOMATH-
cs1 6e3 ofeyKI W O0YBHW, TO JKUIUINA MOYKHO YCTPaWBaTh MOUTH
Ipo3pagHLle, ¢ IPEKPACHEIM BO BCe CTOPOHEI BHJOM 3BE3ITHOTO
meGa, Comamna, IyH, IJIAHET W MHOTOYMCICHHEIX W PasHOOOpas-
HBIX YeJ0BEIECKHX COOpPY:Kemwuil., PerymmpoBra TeMmeparyphl
BHEIIHASA WIW BHYTPEHHSA W NPEIOCTABIEHA BKYCY KasRAOTO.
Ilpu pmesmudernmm miogu ymaisores. Tornma mepefBHKeHEEM
GIecTAIINX I[ATOB WX APYTAMA CIOCO0aMU HOJIYdaeTcHd yHU-
9TOKAIINAA BCE JKHBOE TeMIeparypa.

TloMemenne O q0mel MOJKHO OHITHL ATeHKON, BMeMao-
meil ompefeNeHHOro pasMepa o0mMecTBO, KOTOPOTO o0GmecT-
BeHHBEIe I MHAVBHIyalIbHEIe HOTPEGHOCTH JOIKHE GEITH XOPO-
10 YIOBJETBOPEHEL.

31 mapra, cpema

O6muHa COTEePKAT [0 THICAYA YeIOBEK HapoOxy o060ero
Hosxa @ Beex Bospactos. U momemrenye MOBKHO GBITH IIPHCIO-
cOBJIeHO [JIA Takoro Hacejlenus. IluamBAp ¢ GOMBIIAM AEAMET-
poM HeXopoml, OTOMY UTO JjaeT Majo CBeTa Ha TeNOBeKa.
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V3KEi# TOMe HeKpPacWB M HEIPUATEH OTPAHMIEHHOCTHIO IPO-
cTpaHcTBa. MBI BRIGEpEM CpeJHEE pPa3MepHl, AMes B BHMY, ITO
9geJIOBEK He PACTeHHEe M He TaK yiKe HYIKIAaeTCA B CBeTe; HM3-
JIUITHee KOIMYECTBO ero MOKeT OBITh BPeTHO AJA IMIa3 U KOMKE
I yTOMHTeNBbHO, 0CO0EHHO IPMHEAMAS BO BHEMAaHHE €ro Jes-
cTBeHHYyI0 cuiry B sdupe. IlpemocTaBuM Iydulle KaK MOYKHO
GoubIne cBeTA PACTEHESIM.

I mymaro, ama mumnmEgpa AoBoibHO Amamerpa B 10 mer-
pOB. ITO COOTBETCTBYET KOMHATE B 5 CajKeHb BHICOTOW. Takroii
TOTOJNOK, WIH CBOJ, He Mokaskerca wmskmM. Ha gemosexa mo-
anaraem 100 xyOmuecKmXx MeTpPOB, HA THICATY UYeJOBEK IOHATO-
6urcss 100 000 xy6uueckux merpeB. J[lmmHA TaKOro MUIMHApA
6ymer 1333 merpa. I[unuagp Mosker OBITH H30THYT KOIBIOM

(nmamerp 420 MeTpPOB) MiWm OCTaBaThCA MPSIMBIM, OKAHIHBA-
fICh TONYIIApOBBIMA TOBepxHOCTAME. IlpeamonosREM mocaen-
uHee. Hacenenme, coriacHO cTatmeThre, MMeeT CTOIBKO-TO Ce-
MeHCTB, CTONBKO-TO CBOGOMHBIX MYKYMH W CBOOOJHBIX JKeH-
muH. Hampaoll cemMbe mosiaraercs ocoboe OTHeNIeHHE M3 TPeX
KaMmep: IJd MysKa, KeHsl # fereid. CBoGOHEIe UMEIOT KayKibri
ocobyio ramepy. K Temesoit cropone munmupa 6yayT IpEMEL-
KaTh BTH KaMephl, 3aHUMAas, HAmpWMep, 2 MeTpa IOIepex.
CrHagamna OyAyT WATH PANOM KaMepH ceMeHHbIe, TOTOM KaMe-
pPHl  cBOGOHEIX MyJKYMH, HaKOHEN,— KaMepsl CBOGOIHBIX
AeHEMuH. Bee oEm He GyayT NPOXOMHBIME W MMeEIOT KayKbIil
0coOBIH BBIXOX, y ceMeil — fBa BhIxofa. IIpOoTHB KaMepsl
CeMeHHBIX HaXONATCA [Be [JIMHHBIE 3alBl: OfHA [IA coOmpa-
HUS KeHATHIX, Apyras misa samysamx. Ciaegyromas samza —
Guam:Ke K IEHTPY — [is coOUmpaHms ceMeHHBIX o0oero moia.
IIporwB cBOGORHEIX MYKYMH HAXOIUTCA 3alla [Js HEUX, TaK/Ke
IPOTHB CBOOOJHEIX JKeHIWH — 3aja [ JKeHI[WH. 3aTeM 3a-
Ja fna cobmpaHusa Tex @ apyrmx. OcrampHOe IPOCTPAHCTBO
oTHaeTcA [ cOOHpaHWs Beex jKUTeNedl moceaxa Boobme. Bor
TIOLePeYHEIl paspes MUIHHIPA.

ITeperoponku Kamep mpomyCKAIOT CBET, HO He MPOIYCKAOT
o6pasos. Ileperoposor B 3anax mMoser He GHITH, TPOCTPAHCTBO
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MOKHO OBITH OTMEKEBAHO DPEXKOM CETROH WM IPYTUM CIIO-
coboMm.

Bnamuocts perymmpyercs xomogmiasrukom. Om ke cobum-
paeT BCIO M3JINIIHION BOAY, ucmapsiemyio aonsmu. OGmemn-
THE coo0miaeTca ¢ OpaH;Kepeeil, W3 KOTOPOHl MOJydYaeT OUU-
IIeHHBIA KACHOPOR H KYfAa IOCHIIAGT BCE IPOAYKTIE CBOMX
BeiiesteHnii. OMHE W3 HUX B BUJE KUAKOCTEH M IPOHU3HIBAIOT
IOYBY OpaHskepeil, Ipyrme IPAMO BHITYCKAIOTCI B HX aTMOC-
depy.

Ecnm B jXunmmie HaxomATCs H pAaCTeHHs, MOMIOIIANOINNE
YIIEKHACIOTY W APYTHe yKUBOTHEIE BBHILEJICHUS W BEHIAEJIAIOIINE
9UCTHH KUCIOPOK, TO [IeJ0 YIPOmaeTcsa. XOoJIOMUIBHAK TOCTO-
AHHO maeT obmnme ymcroil Bogel. Oma cHawasna ymorpebisercs
JMIONBMU [JIS1 UNTHSA, DWW, OMOBEHWH, MEITBSA Bemed m T. .,
a IOTOM MPOMYCKAETCS HACOCAMY dYepe3 MOYBY, Ife MOTIIo-
aeTcss PacTeHNAMIE.

TonmuHa CTEHOK OEIHHAPA OKOJO O MUJIMMETPOB, B paM-
HOH pemeTKe ropasgo Goxabpime, Bec ero Ha genoBeka — 80 wm-
aorpammos. O6wem 100 xyGuueckux merpos. ColENa Ipmxo-
nuTed Ha cyObexta 13,3 kBagpaTHBIX MeTpoB. Teopermueckm
1 KBajpaTHBIA MeTp MOKeT JaTh 14 KUIOrpaMMOB KHCIOPOJA,
a 13 xBagpaTEbix MerpoB — 182 rumorpamma. Ecam yrmnnsm-
pyercs pacrenumsmu tomko 1% (Gamamer mator mo 5%), To
RECIOpPOMia OKajKeTcs BBoe Gorbmme, dem HY:kHO. IIpwm sTom
DOJIYy4INTCA YIIepofa 5 KMIOrPaMMOB B cyTKHE Ha 1 KBampat-
HEIA MeTp, a Ha 13 KBafpaTHEIX MeTpPOB — 65 KHIOrpaMMOB
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Cmpanuya uz pykonucu (ycmpoiicmeo mcusuwy)

yraepoga, uro B Buie mykm mact 130 xmmorpammon. Ecim
yranmsmpyerca 1% (Gamamm m xopmemmomsl mo 5%), To mo-
aygmrm 1,3 xmrorpaMma, UTO ONATHL-TAKE BBoe OOJbINe, TeM
HY/KHO IS IMPONBTAHAA B TPOIHYECKOM KiamMaTte 3Qupa, Tak
Kak mact 3!/; pynTa myrm mim 4 caumeoM (yHTA IIEIEHOTO
xaeba. HoHeUHO, MOJKHO W eIle YBEAWYUTH CONHEYHYH0 UO-
BEPXHOCTH I BIOJHE 00ecmeunTh cefa KACIOPOMOM W MAImei,
HO He Bcerja aTMocdepa PacTeHHA M WX MOYBA W yH00peHmsA
TOAXOMAIM iia demoBexa. [lotom, m aTo rmaswoe, Jiis yuep-
JKQHHA IMOYBEL OT PACCHIIAHWA W pACIPOCTPAHEHUS B BHJE
THUIA M MEJIKUX KYCOYKOB 0 BCEMY FKHIUINY HYKHBI 0cOObIe
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OpucIoco0me s, Mpomme Bcero — ciuabasg TAMKecThb, HOJydae-
Mas BpalleHHeM. JTO TOKe MOKeT He COBCeM IOHPABUTHCS
mogam. Opamkepes, 6rarofapsa 9ToMy, TOIMKHA HMETh COBCEM
ocofoe ycrpoiictBo m OpMy, He BIOIHE IOAXONAINAE [JIs
sganmna. Vitak, B moeade, JKUIAIA, XOTA W MOTYT OBITH coe-
OUHEHE B OHO I[eJI0e ¢ OpaHsKepesMM, HO B HAX MOKeT OLITh
TOJBKO OTPAHMIEHHOE KOJHIECTBO OUPENEIeHHOTO cOpTa pa-
CTeHmH.

1 ampexrst 1920 roma

% Yerpoiicreo opauncepeii
UMY TUTOMHUKO8 OXA PACTeHull

Horga Tperbs [olA MmOBepXHOCTH MWIMHPA 3aHs-
Ta OKHaMH, To momygaerca 87Y HamGoabImero KoJamdecTBa
cBeta, a 13% rtepsercs.
Besme HeymoOHEL IPOXOJEL...

(Ha sTom pykonucw obpwleéaercs)



INIPUIOKEHHUE

IIIAHBl U 3AMETHKH K. 3. IJHOAKOBCKOI'O

1919 r. 1 moHA

IInan: uses B s¢hupe, BHE 3eMid U IIaHET.

Huses wenosexa B spupe

YenmoBeueckre KOJIOHIW BHe 3eMIH W ILIAHET.

/Kusue wenosexa ene 3emau u niaamner.

BosmMoxHOCTS yHaleHms OoT 3eMIH H IyTe-
mecTBUS BHe ee, 3a aTMocgepoil. Pasasre cmoco6Hl. Peaxtns-
el mpubop. Ero mBmxenme. Brirogsl jkmsEm BHe SeMun.
TpymHOCTD MCIIONb30BAHUA IIIAHET.

fgnenns BHe 3emmum B s¢pupe. ABmenma MexaHMUECKHe,
(rsmgecKne, XHMAIECKAE, OMOJIOTHIECKHE.

1. Bo3MOXHOCTH yHaleHHs TeJ OT 3eMiH, 3a arMocdepy.
Ilymxa xoporkas. [laBmenme Ha smpo. Ilymxa piumaHAA, Opa-
Masg, BepTHKAJbHAL, OPAMAas TOPHBOHTAJIBHAS W KpuBasg. Td-
smecTh B Anpe. Croco0bl MpuBefeHUsa ANpa B NBIKEHUE. ¥ a-
nenns anpa ot Comuma. llameame ma Commme. [locTmskenme
Jlynbl 1 mmaHer.

2. Paxera. IIpeamymecrso mepen mymkoit. CiroskHas pa-
wera. CoelMAeHMe TYIIKA ¢ PAKETOM.

3. Hebirosl xusHr Ha TNaHeTaX. BEITOMEI HUBHE 3a aT-
Mocgepoit mobamzoctn 3emim. Beirombl ymameHUs OT 3eMIH.
Brirombl mosHOTO yAANeHHs OT 3eMiIdn W [BIJKEHHA KpY-
rom Commma. Briromel smmsEm memny 3emdeii m Mapcom,
messny Mapcow w FOmmrepoM, mMesxny Semieir m Bemepoii.
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B agpupe
1919 r. 13 cemnrt.

IInarm Paxersn. PaGora ymamemms or mmamer. Cropo-
CTH KDYTOBHIX ABWKeHWH. Ilonmas paGora. JHeprms seMHASM:
dusmueckag, xummdeckas, connegnass, Cpasmennme. Cpe ¢ T-
Ba yHaleHHS OT LJIaHeT W MpHOOpeTeHHA CKOPOCTH [JIA IOJi-
BIJKHOTO paBHOBecHsA B 3Qupe; (pmamdgecKas, XUMHUIecKasd,
DIEKTpOMarHUTHaA nymKa. [[ymka, pakeTa, CcOeuHe-
Eme obomx cpexcts. Compormemenme armocgepst. ITomer ¢
BBHICOUANIMINX TOp, ¢ OaIIHE® Ha ropax, ¢ ZEPHKaOL-
I, ¢ OKCaHa.

Tabaunbl: acTPOHOMHUYIECKHe MNAaHHBIE O 3eMie,
Conmme = niamerax. PasMepsl, MIOTHOCTH, MAaCCH, TAMKECTS,
Bpamenue, femKeHne Kpyrom Commma.

3ammTa YeI0BeKA OT ITYCTOTHI, COMHIA, TOJOMA W JKAIKIEL

OOCnpgenHnas MuU3HL He Texmumra OO6mecrT-
BeHHOEe ycTpoiicrBo. [IpeoGpasoBamme pacrte-
HU® W KEBOTHEHX.

(B sdmpe).

Yerosun susnu ¢ nosce acrepoudos
(IlepeunTamo 22 mapra 1920 r.)

Cogepmanue

1. IIpocTparcTea B s¢pupe kpyrom ComHma.

1) TlpuMEeHEeM K acTepoHmy.

2) JIsuyxeHne TeJl B CONHEUHOH cmcTeMe.

3) M= B cpefie KOKYIETOCHd OTCYTCTBHA TAMKECTH.

4) flpnenns mexaEmyeckue. OOmas KapTHHA ABW/KEHHA W
CTOJKHOBEHHA Tel. 3akoH mHepmmu. IlouserHmk. OrHOCH-
TEIBHOCTH PACCMATPHBAEMBIX SBICHMI.

6) 3magenme MacchHL

7) CroGoma mpmuenuii. OrcyTcTBme Beca. IIpakTmy. BEIBO-
mel. Mager moctpoex; ymo6erso paGor. HeoGxommmo yxpern-
nathp mpepMersl  pabogmx. BesomacHOCTE W HEBO3MOMKHOCThL
mafieHuA 1 00BaJoB.

8) HemomsmxHOCTS MeATPa WHEPOUH. BHIBOJEL

8) Bpamenune. Bpamenne 0e3 BCAKOH OIODEL
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9) Ilocrymar. femKeHMe. Yjgap MoioTa, TONOpa W T. f.
Cronxmoserne. Paspymenune. Ilpaxktudeckoe mepememienne B
nycrote agupa (rocaednasn gpasa sauepknyra).

10) IlpaxTmra gBmsHeHHS u paGor.

12) IloBopotwl Tena (3auepkHyTO) deOBET. Teja ¢ OMOPOi
u Ges OTMOPHL.

13) MebGens u mogymKd. JTAIKE H PECCOPHI.

14) Kapruna sduproii myctoTs. Wimmosnm.

18) Cuouoe memienume. OmyIeHAS W HILIIO3MM.

19) Temmeparypa Ten. Temmeparypa NIpH OTCYTCTBHH
Coamna. Xpamerue razoB. Harpesamue tenm Commnem. IToBwi-
[MeHHOe HAarpeBaHme B NWIKHAPWY. KopoGre. IlpmmeneHme
crerma. Eme cmoco6 moixyweHus BRICOKO# TeMmep.

21) IlparTEd9ecKre BHITOJBI MOJYIEHUA JKEIAEMEIX TeMIIe-
partyp.

22) Conmme, TycToTa M HEBECOMOCThb. flBIeHMA: Teao TBEpP-
[oe, sRUIKOe W raszoobpasHoe.

Heiictsme nyqeit Commnma.

24) Coipere mMarepmansl. VIx pasmoxkenume. ITomyuerme Bo-
ABL, YTIEKUCIOTH, KUCIOPOfia, METANIOB W I0YB. XpaHeHWE
TasoR.

25) XwmMmdecKkoe pasloKeHWe CIOKHBIX Tel. Tepmoaiex-
Tpud. TOK. Temnosrle paeurarend. J[oGHBaEWEe IHTATENIbHBIX
BEIIECTB.

26) 3asogsr m Macrepckume. Apromarbl, Hmiumma. Opas-
HepeTn.

28) VsmeHeHme TeMIepaTypHl ;KIIAMI.

29) ¥YcrpoiicTBO mOMeIIeHAI i Jel0BeKa W pacTeH!i.

IHHunamn

Kumenne Boper. Hyxma. Ilmasmemme pasmwix Tem. Crek-
asmnoe meno (Bams. Crmpra). OGRuranme IrAWHEL, SMAIAPOB-
ra. Harpesarue crexna. [lnasnerne m ornmBra. Pasmsraenne,
KOBKA, BHIIaBIIWBAHIeE, BEILYBaHIe, BEITATHBAHAe TPYO W Ipo-
BouoK. ITporartnoe pgemo. Crimaser, XumMud. paboTh. Bo-
melleHme BOALI M3 TBePHBIX TeJ, WIW BHICYIIHBAaHWE. DBEBIfe.
BOAEl W3 PacTBOPoB. Brimen. rmmparHoi BoOmsl. Brigemenme
(COg) m3 yrmexmcanix coepuHenmit. IlemenTroe memo. O6:xm-
ranme KOi4eaHOB ¥ JOObIBAHME CEPHOM KMCINTHL M a30THOML
Cepuonarpueras coxs. ITorom m copma. Cemmrper. [lonydenue
MeTallJIOB M3 PYA.

Ta6nuns actp. CupaBgm.
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Husno 6 sgpupe
Comepxanme

1. IIpocrparcTBo Kpyrom Coxmma. Ero o6mupHOCTE, 9HEp-
rus, ¢Bo6ofia ABUKEHUS BO Bce 6 cTOpOH.

2. JIBm)KeHTe MaXBIX Teld B COMHEYHOHN cHCTEeMe.

3. MEL B cpefie KKYLIErocsa OTCYTCTBUA TAKECTH.

4. fIBnennsa mexaHmgeckwme. 3uauenme Macc. Ompenenenue
macchl. CBo6opa memxenms. HemagoGHOCTS [i1st 5TOTO paboTHL
OrcyrcTBue Beca. Jlerkocts mocTpoek, ymooersa pador. Heob-
XOEEMOCTh YKPemIATs mpepMer m pabouero. BesomacHocts 1
HEBO3MOKHOCTh TaJieHUs 1 00BAaJOB.

8. HemopgsmxuocTs menTpa muepmuu. Beiogsl. Bpamenne.

9. IMocrynar. gewkerne. OcTaHOBKA ABMIKEHHA. Yaap Mo-
nota m Tomopa m 1. f. CTONKHOBeHWe W paspylieHWe OT Hero.

10. IIpaxTnueckme mmepeMemieHWs B TycToTe dQupa.
PaboTsr

12. IToBopoTH! TemOBEKA.

Hymuo rabuauns: mpeoGpasoBanme 3BesgHON (OmHOM
spesnsl, mnnm Coxnma) sHeprum; 1) B pasGopKy miIaHeT, CIyT-
nuroB 1 Conuna; 2) B ABWKeHHe HeOECHBIX Tel; 3) B M3Me-
HeHUe [BIJKEHWA IJIaHeT; 4) B OCTAHOBKY HX; O) B mpuobpe-
TeHWe ;KUSHEHHBIX 3amacoB; 6) B mpeoOpasoBaHZe MexaHWIE-
ckoe (¢popmer); 7) B mpeoGpasoBamme pusmuecKoe (pacmias-
JeHwe U T. 7.); 8) B mpeoOpasoB. XEMHAIECKOE,

O6Gmue, TOCTENEHHO pPaCMHAPANIIAECSH
maaHs pabor

Hammcanmo. YBeamueHme mMosra W mpeo0pasoBaHEE Te-
na. Yoorpe6ieEne MHCTPYMEHTOB, HAyYHHIX IPHOOPOB, Teie-
cKOmoB, doTorpadmi.

WHunzes B adumpe. Husnb 6 merssesdnon
nPOCTPAHCTEe.

1919 r. 13 cemr.

Husur B MeKOJaHETHOM HPOCTPAaHCTBE.
M usap B cBeTOHOCHOM dpupe. 3eMHBIEe cyIe-
cTBa B M. 0. DPOCTPaAaHCTBE. Y CIOBHA JKHU3HHU
B MO OIPOCTP.

Huoaroscruii
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H3 HCTOPHUH HAIIACAHHA KHHATH
K. 9. JHOAROBCROI0

Hepaneo W3 He#p apxmBa Oblia W3BJI€YeHA HOBAsS, MOCEJe He
m3BecTHasA HaM pykommeh HoHcTamTmHA dmyapmosmua I[moiKOBCKOTO,
YCIOBHO HasBaHHAA EM «/E3HD B Me;K3Be3JHOH cpefiey (HIX — B APY-
rmx BapmamTax: «/Xm3Ep B sdmpen, «Ku3HL uyemoBeKa BHe 3eMid U
IIaHeT» # T. J).

Yuemsil 3amymancsa Hap IPoGIeMOil — Kak CIORHATCA JKUBHD 9e-
JI0BEYECTBA, eCIM OHO BO3BMOTCSA 32 OCBOGHEE KOCMZIYECKOTO IPOCTPaH-
CTBa, 3a YCTPOHCTBO TaM mocejeHmi. Hesamonro [0 TOTO OH BCECTO-
poHHe pa3paboral m 0GOCHOBAI TEOPETHIECKYI0 BO3MOIKHOCTH 9TOTO.
A Temeph IpHHSIICA 33 PaspaboTKy cBOeH mIeH, TaK CKasaTh, ¢ MPaK-
THYeCKOHX CTOPOHEL.

Ilnam keuru Obut Habpocam B mome 1919 r., HO BIIOTHYO K pabo-
Te HAJ HeH yYeHHIH IPHCTYIHI TOJBKO OCEHBIO.

Jlerom sroro roma HomcrarTwr dpyapproBuu I{mOIKOBCKEH, mpermo-
7laBaTelb OBIBINEr0 emapXWajbHOTO yumiamma Hamyrm, GBln emmHO-
TIacHO m36paH B YHCIO YIEHOB TONBKO YTO OPraHH30BAHHOM, IO yHa-
sagmio B. 1. JlemmBa, ARajeMuum KOMMYHECTHYECKOTO BOCIHTAHHS.
YT0661 0)OPMETE YIEHOTO B YHCJIO @€ WICHOB, YIPOMATENAM IIPUIIIOCH
HECKOJIBKO BUJOM3MEHUTD YCTaB, m30aBUB TeM caMbIM I[MOIKOBCKOTO OT
HEOOXORUMOCTH Hepees3KaTb B MoCKBY.

«JKusHEb B MeK3BE3[HOU cpefe» Obuia Hauata 13 cemrsabps m Ges
HepepeIBa IHCANACh TPH HefeNH. ITO Kak OBl AHOBHEKOBEIE BAMHCH.
Ilourm es;xegHEeBHO moOaBiusa KoHCTaHTHH SEyapAoBHY HECKOIBKO HO-
BHIX JHECTKOB B CTOIKY yKe mcnmcammoi Gymarm. Pafora moriormia
Bech er0 JOCYT, OH TpyAmica ¢ yBaedenmeM. Ho Ha crpagmme 105-i —
BAPYT KPaTKasg BaIUCh: «5 OKT.— cMepTh Bammy... YMep 30-1eTHEE CHIR
yuenoro. OcrabieEHH HeOeJaHHEM OPraHW3M HEe BBHIHEC GOIE3HI.
VBan ObuI DOMOIMHEKOM CBOErO OTHA, MEePEemHCHIBAL €ro pyromucd. Mx
cBA3HIBANA TecHAs HAPyxOa. HoHcramTmE DmyapmoBWY TSIKENO Iepe-
JREBAN DTy OPEIKIEeBPEMEHHAYI0 KOHYZHY...

Boofmie B TPYEHYI0 IOPY CO3[ABAJIOCH 3TO IpomsBemenme! ObGcra-
HOBKA, Ka3aJoch ObI, MeHBING BCEr0 OMArOIMpUSATCTBOBANA 3AHATHAIM
momoGHOTO pOfFA: IIa TPAKNAHCKAS BOWHA, BCe TYKe CHKEMAIOCh
HOIBIO BOGHHOH WHTOpPBeHOWH. Bruio romommo, xonomgEo. He Obino HE
KepocmHA, HE OyMarm, Y4eHOMY OPWXOAEIOCH MHCATH HAa KAKAX-TO He-
HCIIONB30BAHHEIX JKEJIe3HOMOPOKHEBIX OIaHKAX, OIPHISKOM KapaHTAIIA.
JKun om Torma B xmGapke Ha HopoBumHCKOH yamme, KoTopas Goibme
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OOXOfWJIa HA OBpar, 4eM Ha yuaumy. Ho MBICIb «KAaJLyHCKOTO MedTa-
TeJiA», KaK W Lpexe, ObLIA [eP3HOBEHHO YCTpPeMileHa B MPOCTOPHI
rocmoca. IlycTh ceromes To, 0 9eM OH IHINET, KajKeTcd (DAHTACTH-
KOH,— 3aBTpa BCe 9TO CTAHET peanbHOCTHI0. OH B 9TOM He COMHEBAJICA.

...Jlums BecHOM cleylomero roga BepEyJIcsa I[MOIKOBCKEE K 0CTaB-
mepHOH pykommcu. JI060Bb KOHCTAHTHHOBHA — JIGTONMCEN, CEMbH,
crapmas [09b YIEeHOro — 3almcajla B cBoeM mHeBHuKe: «Ilama cHOBa
mpucTynma K pabore». Ilox maTo#r «26 mapra 1920 romay 4eTHEM IIO-
gepxoM [{mOIKOBCKOTO BEIBEIEHO HAadBaHWE OYepemHOU riaBel: «CHIpEHIe
Marcpuainl. Ux pasnoskenue. Ilomyderwe BOMBI, YIIEKHCIOTHI, KECIO-
poma, MeTayuioB E Ipod.». Pabora mpomommaerca. CHOBA IeEL 3a JHEM
paccy:®gaeT YIeHBIH O HEHCUUCIEMEIX TOHKOCTAX (KOCMHYECKOTO [Ie-
aa». OH TOBOPHT O paboTax B YCIOBUAX HEBECOMOCTH, O IIPOM3BOJICTBE
TaM SJIeKTPHUECKON SHEDPIHWH, METAJIOB, PAa3HOTO POLA CTPOETEILHEIX
MaTepzajoB, 06 yCTPOHCTBe OpaHKepedl, 0 (popMe W IIAHMPOBKE HA-
Ui, 0 cHoco6axX perylumpoBAaHES TeMIepaTyphl [is 5TOM LedH OH
IpeIOKAT 0co0Ble «HeITyHKW» (JKAN03H), KOTOPHIE B HACTOAIIEe
BpeMs yCTAHABIMBAIOTCA HA HAINUX COYTHAKAX M KOCMHYECKAX KOpas-
IAX.

Ho pyxommcs octalach HesaKoHUeHHOH. IlociemHsas 3ammch Cre-
maga 1 ampens 1920 r, I[mOITKOBCKUA SaHAICA APYrodl CBOEH KHHUTOMH,
TOKe MOCBAMEHHOH BOIPOCAM KOCMHYECKMX IOceleHmi,— «Bme 3eM-
am», KoTopas OblJIa HadaTa Ie9aTaHAEM eIle B [OPeBONIONEOHHOE BpPe-
Ma B sxypHane «IIpmpoma m mogmy. OgHAKO KypHAN OBLI 3aKPBIT, Ie-
gaTagme IIPepPBaJIOCh,

Ilepeuntap «Bme 3emum», IlMoIKOBCKEU# mpuImen K 3aKIIOYEHUIO,
YTO OH, B CYIIHOCTH, YK€ H3JIOKUI B IIOUTH XYIOKECTBEHHOI popme
BCe TO, 0 4eM Teleph mmcax B ¢opme, Oim3Kol K HaydHOX. Tar duro
Ha0, He OTKJIAABIBasA, HedaraTh «Bre 3emum», C mOMOMIb0 TOBAPHIIei
73 MECTHOTO KPaeBefdaecKOro 00mecTBa 910 GBIII0 OCYMIeCTBIIOHO: KHATA
BHIIIJIA B CBET, XOTA THPaK ee OBLI HHITOMKEH — BCETO TPHCTA IK3EM-
IIAPOB.

Bexope CoBHAPKOM BHIHEC IOCTAHOBIEHME: B CHIY OCOOBIX 8aCJIyr
yuenoro-usobperarens K. 9. [[monkoBCKOTO HA3HATATH 6My IEPCOHANb-
Hyl OeHcmio. I[epBEIM IIOJ 9THEM LDOCTAHOBICHEEM IOJIHECAICH JIeHHH.
VUeHBIl IMONy4wWSI HAKOHEI[ BO3MOJKHOCTH OTHATh BCe CBOH CHIIEL
CTPaCTHO NIOOEMOMY [eJy — HAyYHOMY TBOPYeCTBY W H300peraTeib-
cTBY. A «JH{u3HDP B Me}K3BE3IHOH cpefie» TAK M OCTANACH JIEKATH B €ro
Gymarax. MoHO JHWIOEL IIOKAIETH, 9TO 9TO IITYGOKOe m CBOeo0pasHOe
Pa3MBIILICHNE BEJIMKOTO YIEHOIO O FKH3HA B KOCMOCE He OBLIO WM 3a-
BEPIIeHO.

B. H. Bopo6vee
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