



































































































































































































































































































































































































































Honbl Takxe TpeACTaBASIOT cob0i ecTecTBEHHOE
SIPO JUISE TOXKAEBBIX Kallesb, U BIIOJHE BO3MOXKHO, 4TO
HpH NTPOYMX PABHbIX BEPOSITHOCTD AOXKAS 3aBHCHUT OT
TOrO, HACKOJBKO BEPXHHE CJoM atMocdepnl GoraTht
noHamH. B 11e710M HOHOB Bceraa 60JIbIIE B FOABI IIOBBI-
LIEHHOHN COJIHEYHO! aKTHBHOCTH U CHJIBHOIO COJIHEY-
Horo BeTpa. [loaToMy B 3TH roabl U 40XAeit BhNagaeT
6osiblue.

Tax, no pesysnbraTaM U3MepeHHUil, YPOBEHb BOAB B
o3epe OpH B Fofibl HaHOOJIbLIEH COMTHEUHOM aKTHBHOC-
TH TIOZHUMAETCA Bblllle Bcero. Takxke, H3yyasi FOIOBbIE
KoJiblla IePeBbeB, POCHINX Ha loro-3anane CoelnHeH-
ubix HITaToB, yyeHble yCTAaHOBWIH, YTO Hanboee Toi-
CThle KOJIbLia, COOTBETCTBYIOLIME FOIaM ¢ HauGOMbLUINM
KOJIMYeCTBOM JO7eH, NMOBTOPAIOTCA 4Yepe3 OAMHHA-
JUAaTh jieT, KaK H HePUOABI COTHEYHOH aKTHBHOCTH.

Ecny jxxe MBI 3aiyMaeMCsl O TOM, KAK CUIBHO BJIUSAIOT
Ha BCe XMBOe KoJiebaHus B BhINAAEHUH JOXKIEH, TO Ha
COJIHEYHYIO aKTUBHOCTh MOXHO CHHCATh BooOIIEe BCe,
yto yroaHo. [lepuoaudeckas HexBaTKa JOXKAEH MOXKeET
IIPHBOAUTD K 32CyXe U FOJIOAY, & CJIER0BATENIbHO — K Tie-
pUOLaM NOJUTHYECKOH CMYTHI U BOEHHO aKTHBHOCTH.
HeyausutenbHo, 4TO MHOTHE NBITATHCh MTOCTPOUTH
LM KJIbI BOIH U A€NPECCUi, OCHOBBIBAsICh Ha HIMKJIAX COJI-
HeuHol akTHBHOCTH. OfHAKO CONIHEYHAs] aKTUBHOCTD
OKa3bIBa€TCsl ZOCTATOYHO UPPETYJISIPHOMH, a yesioBeyec-
Koe NI0BeIeHHe — AOCTATOYHO CJIOXKHBIM, YTOOBI 1O CHX
10D CBOAMTD BCE TMOAOOHbIE HOTBITKH HA HeT.

HacrtymaeT Bek KOCMHYeCKHUX Ny TelleCTBUH, U CBOH-
crsa CosiHHa mpuoHpeTaIoT 0COBYI0 BAXKHOCTD A KOC-
MOHABTOB. ATMoc(epa 3eMM TOTIoMAET 6GbIyio
4acTh ONACHON PaAMAliNK, HO CTOUT BBINTH 32 ee Ipeze-
Jibl — K yrpo3a o6Jiy4eHHs BCTaeT BO Bech pocT. B Hemoc-
pencTBeHHOM 61M30CTH OT 3€MIH KOCMOHABTHI e11{e MO-
TyT [0JiaraThCs HA 3aAlMTY CTEH CBOEH KOCMHMYECKOM
CTAaHUMH (M, YTO elle BaKHee, 3¢MHOTO MarHMTHOTO
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HOJIA), HO YeM JaJibllie OT 3eMJIH — TeM IPO3Hee onac-
HOCTb.

Mo nyty K JiyHe KOCMOHABT OyZeT HyKIAThCst B 3a-

IMTE OT HHTEHCHBHOH paxnauuy noscos Ban Annena.
" XOTs1, BOBMOXHO, EMY YAACTCSI IIPOCKOYUTD 4Yepe3 Mo-
JIIpHBIE TPOXO/bI B NOSACAX.

Jlanboie B OTKPBITOM KOCMOCE KOCMOHABT He CMOKET
4yBCTBOBATH ceOs1 B He30MaCHOCTH, AaXe €CJIU YPOBEHD
paauanyy BOKPYT Hero 6yeT HaXOAUTbCsI Ha JOMYCTH-
MOM ypoBHe. B 11060# MOMEHT BHe3amHAast BCIIBIIIKA HA
nopepxuoctd CoJIHIA MOXET BHIIJIECHYTh B €r0 Ha-
[PaBJIEHHH CHOII OTIACHBIX YaCTHII, KOTOPHIH He yAacTcs
oTpa3uth. Hexotopsie 13 3aUKCHPOBaHHEIX BCMBIILIEK
OKa3bIBAJIUCh HACTONBKO SIPOCTHBIMH, YTO IPUBOJIIIH K
BBITLJIECKY CAMOT0O SHEPTETHYECKH HACHIIEHHOTO U3y~
YeHUs U3 U3BECTHBIX — KOCMUYECKHUX JIy4eil.

Ha camoii JlyHe, TIe HeT 3ac/yKHBAIONIeH YIIOMU-
Hauust arMocdepnl (cM. raaBy 14), uccaenoBatenu Mo-
I'YT CTOJKHYTBCA C TEM, YTO OJHOMN M3 CAMBIX FJIaBHBIX
MOZICTePETAIONNX HX OMACHOCTE CTaHeT HeNpeaCKasy-
€MOe MOBeEeHHE COTHEYHOTO BETPa, CAYYaifHbIM 00Opa-
30M Pa3pa’kalollerocst CMEPTOHOCHBIMY BCTIBIIIKAMM.

ScHo, yTo 0 ConHlle HeOO6XOAMMO 3HATh KaK MOJXK-
HO 6Gosbiie. B 3TOM MOXeT MOMOYb HEABHO OTKPHITAsS
cTpaHHas HebOJIbIIas YaCTHLA, UMeHYyeMasl «HEHTPH-
HO». DTH YacCTHUHbI BHICBOOOXKAAIOTCS MPH MPOXOAs-
mux B eHTpe CoNMHIA PeakUusX CAUSHUS BOAOPOAA
HapaBHe ¢ OObIYHBIM U3JTyYEHUEM.

OO6BIYHOMY M3JIyYeHHIO TpeOyeTCs CTOMBKO BpeMe-
HH, yTO6BI ocTHYb NoBepxHOCTH COJTHIA, ¥ OHO TON-
BepraeTcsi IpU 3TOM CTOJBKMM HM3MEHEHHSIM, 4YTO B
UTOTE [0 HEMY MOKHO CYZMTD TOJBKO O COJTHEYHOH 0=
BEPXHOCTH, HO HUKAK He O €ro siipe — Pa3Be 4YTO Aejiast
HeKHe KOCBEHHbIE BbIBO/HI,

A BOT HEHTPHMHO HACTOJIBKO Masbl U UMEIOT TaK
MaJiO OTHOIIEHHUS K OOBIYHOH MaTEePHH, YTO OHU BIDHI-
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BaioTcs U3 HeHTpa CoJIHIIa CO CKOPOCTBIO CBETa, H COJI-
HeyHOe BelIeCTBO He OKa3biBaeT MPHU 3TOM HAa HHUX HH-
kakoro Biusinus. Jlo 3emau oHH Ro6HpaloTCs yepes
BOCEMb MUHYT MOCJIE CBOETO BOSHUKHOBEHHS, NPAMO
u3 ueHtpa CosHua.

Ceiiuac yueHble 3aHMMalOTCs pa3paboTkoil HeiT-
PUHHBIX TEJIECKOTIOB, KOTOPbIE MOT'YT HPEACTaBIATD CO-
601, HallpuMep, KOHTEHEPHI C OpefeeHHBIMU XUMU-
YeCKMMH BELIECTBAMHU, CIOCOGHBIMU OCTAHOBHTD XOTS
Obl HECKOJIBKO HEHTPHHO COTHEYHOTO MTPOHCXOXKAECHUS.
U3 Toro, ckobKO MMEHHO YaCTHL YAACTCSt OCTAHOBUTD,
¥ U3 npoyeil nHOpPMaLIMU, KOTOPYIO VAACTCS U3 HUX
13BJI€Yb, MOXKHO OyZIeT yCTAaHOBUTH TEMIIEPATYPY U APY-
rye $HaKTOPH! COJHEYHOTO HEHTPA rOpPa3fio TOYHee, 4eM
MBI 3TO JeJlaeM ceHyac.

¥Y3naB npupozny camoro ueHTpa CoJHlia, MbI pasra-
JaeM MHOTO€ U3 TOT0, 4TO ceiiyac KaXKeTCs 3arafiouHbIM
¥ TauHCTBeHHbIM. IlsTHA Ha CosHie, mpoTyGepaHIbi,
BCIILIUIKM, COJIHEYHBIH BeTEP — BCE 3TO MOXKHO OyzeT
pacmucaTh MO MyHKTaM U, BO3MOXHO, COCTaBUTh PO~
rHo3bl. C 0OGpeTeHrneM 3TOr0 HOBOTO 3HAaHHS1 MOXHO Oy~
fieT B 6€30MacHOCTH NPEOA0NeBaTh OOIMINPHBIE KOCMH-
yecKHe MPOCTPAHCTBA, TAK XK€ KaKk oOpeTeHHe KoMIaca
NO3BOJIMJIO €BPOMEHCKUM MopexoAaM 6e30mH60uHO
peosioeBaTh GypHbie 1 ONacHble MOPCKHE TIPOCTODSI.

I'nasa 16
HUMEHA 3BE3]

W3secTHa 6aiika nmpo HEKOe HAHBHOE I0HOE IaPOBa-
HHE, KOTOPOe, 3abpess Ha JIEKIIMIO 10 [ONYAAPHO# ac-
TPOHOMHH, BIIOCJENCTBHH YAMUBIAAOCH: «S1 NoHMUMaI0,
KaK aCTPOHOMBI BBICYMTHIBAIOT PaccTOsIHUE JI0 3Be3[,
TeMmIepaTypy HX noBepxHocrTeii... Ho BOoT kak oHM y3-
HAlOT UMeHa 3Be3/?»
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Ha camoMm aene Hacrosimve UMeHa €CThb y O4YeHb
HEMHOTHX 3Be3. BOJIbIIMHCTBO ke U3 HUX U3BECTHO
JIMIIb TI0 YIIOMHHAHHSAM B KaTaJloraX,  BMECTO UMEH Y
HUX JJIMHHAsT CTPOKa uudp.

Jaxe cpeau 3Besn, AOCTAaTOYHO APKHX AJSA TOrO,
4TO6BI X MOKHO ObUIO YBHIETh HeBOOPY>KEHHBIM IJIa-
30M, MHOTHE MMEIOT BMECTO HAa3BaHMS JHIIL OYKBY
rpedyeckoro ajidaBUTa, KOTOPYIO Ha3blBAIOT Mepez uMe-
HEM CO3BE3AMS, K KOTOPOMY 3TH 3Be3[bl MPHHALJIEXKAT.
Hanpumep, 6auxaiiiast kK HaM 3Be31a, anboda Llentas-
pa, Ha3BIBaeTCs TaK MOTOMY, YTO SIBJseTCA CaMoil
sIpKoii 3Be3710§i B co3pe3auu llenraBp (Kenrasp), u no-
3TOMY TOMevaeTcs nepBoit 6GykBo#l rpeueckoro anda-
BHTa — anbdoil. «Anbda llenraBpas o3HayaeT «nep-
pas B Llentaspes». CyimecTByloT Takke 6eta LleHTaBpa,
raMMa llentaBpa u t. 1.

Oanako okono 250 3Be3n Bce ke HMEIOT COOCTBEH-
Hble UMeHa, U3 KOTOPBIX WINUPOKOi My6iKe H3BECTHO,
HaBepHoe, He Gosee mioxuns. Ilocnaeanee A0CTOIHO
COXaJIeHHS, HOCKOJIbKY €CTb YTO-TO O4Y€Hb IPUATHOE B
TOM, YyT0ObI Ha3bIBaTh OAHY 3Be3Ay Pyk6a, a npyryio —
Benernani. 310 HacTosimiue UMeHA HACTOSIIUX 3BE3A.

Jaxke Hauy cTapble 3HaKOMBbIe, Te HECKOJILKO 3Be31,
HMeHa KOTOPBIX BCHOMHHAIOTCSI TaK 4YacTO, YTO WX
CJIBIIIANM [aXe JIIOAHN ajleKue OT aCTPOHOMHH, GyayT
BOCTIPHHUMATLCA 60JI€e XKUBBIMH, €CJIN Mbl pasbepeM-
Cs1 B TOM, UTO Xe 3HA4YaT UX HMEHA Ha CaMoM JIeJie.

Camas sipkas 3Be3fa Ha HeGOCBOIE, Ybe UM HaM
Haubonee 3HakoMo, — Cupuyc. OHa NpHHALNEKHUT K
cospe3auio boxbmoit Ilec, moaroMy u caMy 3Be3ny
uHoT2 Ha3bBaloT [IcoBoii 3Be3710ii. 13-3a TOrO, UTO 9T2
3Be3/1a TaK ApKa, APEBHUE CYUTAJIH, YTO, KOTAa IOCPENH
JieTa ee 6biBaeT BUIHO Ha Hebe nHeM BMecte ¢ CoaHLeM,
OHa BHOCHT CBO# BKJIaJ B JIETHIOIO JKapy; ¥ B CaMOM HMe-
HU 3Ta Bepa OTPaX€eHa, Beib CJIOBO «CHPHYC» IIPOUCXO-
IUT OT IPEYECKOro Seirios — «sIpKo ropsimiis.
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Kak okasanocs, Cupuyc, camas sipkasi 3Be3fia Co-
3pe3aus Boasmoii lec, — 3Be3ana apoiinas. Ee 3peana-
HanapHUK OYeHb Majla, AMAMETPOM BCEro B JIBa pa3sa
6onpuie Hameii 3emu. [loaToMy ee HepeaKo HEYBAXKH-
TeJbHO Ha3biBAIOT LleHKoM.

sIpkas 3Be3za, pacnoyioxeHHasi k 3anagy ot Cupu-
yca, IPHHAJIEXKUT yXKe K co3Be3guio Maibiit [lec. Ha-
xozsch 3anagHee Cupuyca, oHa, eCTECTBEHHO, H BOCXO-
IWT, U 3aX0ANT UYTh paHbllle, YeM oH. IloaToMy TaKkoii
3Be3zie ObLIO KaHO HasBaHMe [IPOLHMOH, OT IPeYecKux
CJ10B, O3HAYAIOIIHX <IIEPEX TICOM>.

Henonaneky or ABYX <«MeABEXbUX» CO3BE3RHIA,
Boabioit 1 Manoii MeaBeauii, HaXOAUTCS CO3BE3XHE
Bosonac. /[peBHue u306pakanu ero B BUAE Y€JA0BEKA C
AByMs cobakaMu Ha nipussasu. Cobak B JaHHOM ClTy4ae
NpeICTABJISLIH 3BE3/bl B HEOODbIIOM CO3BE3NHH MEXKLY
Bononacom m Bosbmoit Mensenuueii — co3Be3suu
Tonuwue Ilchl. Bononac ¢ cobakaMu sSIBHO IpeICTaBIsLIIN
co00ii 3aLUTY BCETO OCTAILHOrO HEGOCBOAA OT CBHpe-
neix Measenedt. CiaenoBarenbHo, caMas ApKas 3Be3Ja
co3Be3zxusa Bosonac nosyuuna uMs APKTyp, OT rpedec-
KMX CJIOB, O3HAYAIOIINX «CTPaXX MEABERsI».

JlpeBHUE OYEHb CEPbE3HO OTHOCHJIMCDH K TeM o0pa-
3aM, KOTOpbIe PHCOBAJIO UX Boobpaxenue. Tak, Hanpu-
mep, co3Be3ane Bo3Huumii OHH H300paxkaln Kak CTa-
PHKA ¢ Y3[e4KOi B OZHOI pyKe U K030# ¢ KO3/IATaMH B
npyro#i. ITosToMy 3Be3apl ¢ 0OfHOro U3 6OKOB CO3BE3-
aust HasbiBadu «Koansramu», a camas spkas U3 HUX
noay4uaa HasBaHue Kanesa, YTo no-saThiHM O3Hava-
eT «Ko3ouka».

WUnn B3ath cossesaue Jlesa. Ero msobpaxanu B
BH]Ie MOJIOZIOH JKeHHIMHBI CO CHOTIOM KOJIOChEB MIIEHM-
bl B pykax. [IpeanonoxxurenbHo, IPUYHHOH TOMY TOT
¢axkrt, yto Coanile BXoauT B co3pe3ame /lepa B Hayane
OCeHH, KOTZa TIIEeHMIIa CO3PEBAET U HauMHaeTCa c6op
ypoxas. I[IoatoMy 3Be3za, HaXOAAWAACA B ITHX KOJO-
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cbAX, HaspiBaetcsi CrMKa, YTO MO-JIaTBIHH O3Ha4aer
<KOJIOC».

WHorna uMeHa 3Be3f He Tak CHJIbHO MPUBSA3aHbI K
obpasam cospe3auil. B cospesnun Bausneust ects nBe-
6JIM3KO PaCMOJIOKEHHDbIX 3B€3Mbl, BAIUMO H BIOXHO-
BUBHIHE APEBHUX Ha 00BEMHEHNE 3BE3] B CO3BE3AH.
PuMsiHe najn UM MMeHa CaMBIX M3BECTHBIX OJM3He-
1oB u3 csoeil mucdonornun — Kacropa u flosmnykca.

Peryn — 310 camas sipkas 3Be3[a co3Be3zins Jles.
B nepeBoje ¢ JaTBIHU ee HA3BAaHUE O3HAYAET «MaJblii
L{apb», 4YTO, BUAMMO, JI0JDKHO CHUMBOJIH3UPOBATD €€ T10-
JIO)KEHHE [JIaBHOTO YKpameHMsi napst 3Bepeil. Eme
60J1ee CHMBOJINYHO Ha3BaHHE 3Be31bI AHTAPEC, YTO 03-
Ha4aeT <«CONMEepHHK Apecas. Apec — 310 60r BOIHHBI
[IaHTEOHA JPEeBHUX TPEKOB, KOTOPOTO PUMJISTHE BIOC-
JIEACTBUM Ha3Baju MapcoM. AHTapec — 3TO KpacHas
3Be3/1a, LIBETOM COTIepHHYaIOIast ¢ MapcoM.

Ho camoe cHMBOIMYHOE M ONTHCaTeIbHOE Ha3BaHHe
Hocut Bce ke ITonsapuas 3Be3na, o6o3Havaomas Ce-
BEpHBIH MOJTIOC, 6J1arofaps YeMy ee elre MHOTA Ha3bl-
BaioT CeBepHoil 3Be3710i.

Ho HexoTOpBIe 3Be3/IbI HOCSAT ¥ COBEPILIEHHO He TIOA-
xoasimue uM nMeHa. Tak, cosBesane Opuon («OxoT-
HHK» ) #300pa’kaloT B BU/€E BeJIMKaHa, IOAHSBILETO Jie-
BYIO PYKY, YTOOBI HPHKDPHITHCS OT GPOCAIOIIETOCS Ha
Hero Tesblia, a paBoii Aepokallero HaroToBe AJist yuapa
nybuny. Ha ero s1eBoM 1ieve HaxoaMTCA 38€3/1a O Ha-
3BaHueM BoutenpHuia; s He yBepeH, 4TO CaMOMY
OpHony nmoHpaBUIach OBl Uziest JKEHIMHbI-BOUHA.

Onnako nogapisionee GONBIIHHCTBO Ha3BaHUi
3BE3{ MIMEIOT He TPeYecKOoe U He JIATHHCKOE, a apabcKoe
npoHcxoxaenne. IMeHHO MO3TOMY Tak MHOTO Ha3Ba-
HUi1 HAYHHAETCS CO CJIOTA <«aj» — apabCKOro apTHUKIIA.

BosbMeM, k npuMepy, ceMb 3Be3/ KoBma Bosbmoi
Menpennubl. x Buaea kaxnaplii; 3To co3Be3gue Coco-
6en moka3sats J060ii xuTesb CeBepHOro MOayIapHs,
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Ja)ke HUYero 6osblie He 3HAIOMMI O 3Be3laX. A Kak
OHM Ha3blBAIOTCA?

BoT xakoBbl UX Ha3BaHUs, HAUYUHASI C KOHIIA DYYKU
KOBLIA U 3aKaHYMBast TEMU ABYMs 3BE3/aMH, UTO yKa-
3biBaloT HaM Ha Iloaaphuyio: Ankaua, Munap, Anuor,
Merpeu, Qexaa, Mepak u J{ybxe.

HaspaHue nepBoii 3Be3p! U3 CIUCKA, AJIKaul, 3By-
YUT TaK, KaK OYATO ero NpUAyMaIH IS NPOTHBOKHC-
JIOTHOTO CPe/ICTBA, HO HA CaMOM Jiejle OHO UMeeT apab-
CKOe IIPOUCXOXKAeHHe (KaK U BCe OCTA/IbHbIE) H O3HaYaeT
«BOXIb», IOCKOJIbKY IMEHHO OHA BeJleT BCe CeMb 3Be3]
no Heby.

Hazpanue BTopoii 3Be3asl, Muuap, o3Hayaer «mesne-
Ha». ITO HaKo OOBACHUTD. PsAsioM ¢ MuLlapom pacnoso-
’KeHa 3HauuTenbHO Hoiee cabas 3pesna. CaMy o cebe
ee MOXKHO 6b110 Ob1 pasrisaets 6e3 Tpyaa, HO NPUCYT-
CTBHe PAZOM 6oJiee sipKoii 3aTMEBaeT ee, Kak Obl Habpa-
chiBasi nesieHy. YToObl pasrisiieTb BTOPYIO 3Be3/y, Tpe-
OyeTcs ZOCTaTOUHO XOpollee 3peHHe, U Ha IPOTXKEHHH
MHOTHX BEKOB € IOMOIBIO 3TOH 1BOITHOH 3Be3/1bl IPOBO-
AWM MEAMLIMHCKYE TeCThl Ha 3peHue. Bropas 3Be3za, o
KOTOPOU UAET peub, — AJILKOP, YTO B IlepeBojie C apal-
CKOrO 03HaYaeT «Cabbiily.

Haspanue tperbeil 3Be3apt bospmoro Kosma —
AnnoT, Ha apabCcKOM A3bIKe O3HA4YaeT <«TOJICThIH OBe-
unii xBocT>. Ecm 310 cOMBaeT ¢ TOJNKY, TO BCIOMHHTE
0 TOM, Kak rpeku u3obpaxanu Kosin — B Bue MenBe-
AMLBL, TaKUM 00pa3oM, YTO YeThipe 3BE3AbI CAMOro
KOBLIA COCTAaBJISIJIM 33JHIOI0 NMOJIOBUHY MEABEMIIbI, a
TPHY 3Be3/Ibl PYYKH — €€ XBOCT. MBI-TO C BAMHU 3HaEM,
4TO y MeJBe/iel HeT 3aCJ/ly>KHUBAIOIEro YNOMHUHAHUS
XBOCTa, ¥ APEBHHUE I'PEKU TOXKe HABEPHSKA 3TO 3HAJIU.
Tak yTO KAapTHMHKH OHM HaBEPHSIKA MEPEPHCOBAIHU y
BaBHJIOHSIH 1 HA3BAJIH NOLYYHBIINXCS KUBOTHBIX MEI-
BeJsIMH, HECMOTDS Ha XBOCTHI. APaGoB HanHume y Mejl-
BeZleil XBOCTOB TOXKe NOPA3U0, a MOCKONbKY CJIOB IS
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obo3HaueHVs MeABeXbHX XBOCTOB Y HHX B sI3biKe He
HAIJIOCh, TO BMECTO 3TOT0 OHYM HA3BaJH 3BE3NY «OBe-
YHHM XBOCTOM».

YerBepTasi 38€341a, C KOTOPOi HAYHHAETCS CaM KOBII,
Ha3biBaeTcsl Merpetl, YTo 03HaYaeT «KOPeHb», CKopee
BCETO, IOTOMY, YTO OHA SIBJISIETCS] KOPHEM XBOCTa.

3nauenne cnoBa «Deknas s1 yCTAaHOBHTD He CMOT, a
YTO Z0 ABYX TOCAeqHHUX 3Be3 — To Mepak (HazBanue
nanbHeit ot IlonsipHoii 3Be3/ibl) O3HAYAET <«3a», ABHO
nozipa3ymeBaeTcs 3a1 Mexasens, a Jlybxe nepeBoautcs
HPOCTO KaK «MeJBEeNb».

Yetnipe 3Be3anl co3pe3aus Ilerac (Ilerac — arto
3HAMEHUTas KpbLIaTas JOIAajhb) TOXe HOCAT apabckue
HasBaHus — Anbdepan, Anprenn6, Mapkab u Illear.
Anbdepall, pacTIONOXKeHHBIH ¢ Kpaio JIOIAAY, O3Hava-
€T «K0ObiNa»; HaXOAAUHICS YyTh Bbilte AJTbreHHb6 —
«60ok», Mapka6 — «cemno». Cioso «Illear» — Ha3Ba-
HU€ YeTBEPTOH 3Be3/Ibl, PACIOJIOKEHHON YyTh BHINIE
nepeaneii Horu Ileraca, — uMeeT He CTOJIb ACHOE TIPO-
HCXOXAeHue. BO3MOXHO, OHO MPOMCXOAUT OT CJIOBA
«6oraTcTBO», HO IPH YeM 371ech 60raTCTBO, COBEpILIEH-
HO HETIOHSITHO. '

la u mHorne U3 Gojlee 3HaKOMBIX 3BE€3AHBIX HMEH
HUMEIOT ToXe apaGckoe mpoMcxoXaeHue. Bropas mo
SPKOCTH 3Be3fa B co3Be3quy OpHOH, Pacnoyio:KeHHas
B JIEBOH HOTe HapHCOBAaHHOTO OXOTHMKA, Ha3bIBaeTCs
Puresnb, oT apaGCkoro €ioBa, 03HAYAIOMErO <HOTA».
A camasi sipkasi 3Be3fia co3Be3ius, Detenbreiise, umeer
B KaueCTBe Ha3BaHMsI MCKaXeHHYIO apabckyio ¢pasy,
03HAYABHIYIO H3HAYaJIbHO «pyka OpHoHa»,

MHorue 3Be3/(bl HOCAT UMEHA, OYKBATbHO CJEAYIO-
mHe u3 H306pakeHHit co3Be3aANi, K KOTOPHIM TIPHHAT-
Jsexar. Anpraup — camasi Apkasi 3Be3/ja B CO3BE3AUH
Open, no-apabcku o3Havaet «uTHIas. Co3pesaue Poiobl
n306paXkaloT B BUA€E ABYX PHIOOK, COEXMHEHHBIX A/IMH-
HbeM mHypoM. [Tocpenn mHypa HaxoAUTCA caMast IpKast
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3Be3/ia B CO3BE3ANH, U apabCKHe aCTPOHOMBI AajH eif
uMst AJIbpHIIA, YTO O3HAYAET <UIHYP». :

Camas spkas 3Be3na co3sesnus Jlebenp HOCUT UMs
[Hene6. Ha pucyHke oHa OKa3kIBaeTCs PaclioNoXeHHOM
B XBOCTE NTHIB], U Ha3BaHHe ee MPOUCXOAUT OT apabc-
KOTO CJIOBA, O3HAYAIOIETO «XBOCT». ApabsI ObLIH Be-
auyaiinuMu actpoHomMamu CpeHeBeKOBbs, IIO3TOMY
TaKk MHOTO 3Be3IHbIX UMEH HAMOMMHAIOT HaM O HUX.
U cn10BO «XBOCT» MMeN0 GOJBUIYIO MOMYAAPHOCTb B
KayecTBe 3Be3THOTO MMEHH, TaK YTO Ha HebocBoxe y
HacC Tenepb eCcTh HeCKONbKO [lene60B. Apabbl pasianya-
.1 UX MEXAY cobo# myTeM npubasieHus: BTOPOTO CJI0-
Ba, 110 Ha3BaHMIO co3Be3us. Tak, HarpuMep, Ha3BaHue
3se3anl lene6 Anbmkenu u3 cozsesaus Kosepor o3Ha-
yaeT «Ko3uil xBocT», a Jlene6 Kanroc us cosseanus
Kur — «xutoBsiii xBocT>. B co3se3auu JleB BTOpas
110 IPKOCTH 3Be3/ia HOocUT uMsi Jlene6ona, rae OKOHYa-
HHE «-0Jla» — 3TO BCE, YTO OCTANOCh OT apabCKOro
«JTbBUHBIN>.

OpnHako, 4TOOBI He €O3/1aTh BIIEYATIEHHUS, YTO apa-
60B MHTEPECOBAJA TOJBKO 3aXHSASI 4aCTh XUBBIX CY-
1eCTB, TIPUBERY TIPOTHUBOIOJOXHBIN TIpUMEp: caMast
apkasi 3Be3fa co3pe3nust IOxHas PeiGa HaspiBaeTcs
®domanbrayT, 4TO 0O3HaYaeT «pbibHit por». TouHo Tak
e M caMasl sSIpKas 3Be3/Ia CO3Be3nus 3MeeHocell, KOTOo-
poe u306pakaercsi, eCTECTBEHHO, B BH/JE YeJIOBEKa,
AepiKatlero aMelo, HassiBaeTcs Pac-Anbxare, YTo 03Ha-
YaeT «rOJI0BA 3aKJIVHATEJS 3Meil».

Anbnebapan, camas sipkast 3se3la B co3pe3uu Te-
Jiell, CTy>KUT 4eM-To Bpoze [IpounoHa, Tobpko Haobo-
poT: Anbae6bapaH pacionoXeH YyTh BOCTQUHEe HIHPOKO
W3BECTHOM TPYIibl 3Be3 — [1/1esizl, a 3HaYMT, H BOCXO-
IUT Y 3aX0JIMT Beied 3a HuMu. [ToaToMy 3Be3zia momy4n-
7la MMs1, O3HavalolIee 10-apabCcKu «MOCaeR0BaTeNb>.

HasepHoe, camoe kpacouHoe HMs apabbl 1alu BTO-
POl 10 sIpKOCTH 3Be3ze B co3Be3nu [lepceii. I1a 3Be3-
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Aa — OfHA U3 HEMHOTHX Ha HeGOCBOAe, KOTOPas NOCTO-
SIHHO 3aMETHO MeHsieT sipKoCThb. [[si APEeBHUX 3TOT
¢dakt npexcrasisi coboil HOMHYIO 3arafKy, NOCKOJIbKY
OHH CYUTAJIH, YTO 3Be3/bl COBEPLIEHHB H HEU3MEHHBI.
BuauMo, iMeHHO 3TOH 3Be3/le co3Be3aune 0653aHO CBO-
M o6pa3oM. Ero uzobpaxainu B suze Ilepces c oTpy6-
JleHHO# rosioBoit Menyssl B pyke. Kak usBectno, Me-
Ay3a Oblaa CTOMb CTPAIHA U YXaCHa, YTO OT OLHOTO
B3IJIs1[a Ha Hee JIIOAU IPEBPAlIaiiCh B KaMeHb.

3Be3/1a, 0 KOTOPOii HAET PeyYb, PACIIONIOKEHA IIPSIMO
Ha 16y Meaysbl, v apabbl 1any eit HasBaHue AJITOJb, YTO
03HavaeT «AbsIBOJ». [10aTOMY AJIrO/Ib H3BECTEH TaKXKe
KaK «3Be3/la AbSBOJIa».

Bce BblilieniepevyncieHHOE A3€T JUIIb Majloe NMpes-
craByieHue o0 GoratcTBe Hebec. S He yOMSIHYJ 1 MaJioi
TOJIMKH OT ABYXCOT C JIMLIHUM 3BE3JHBIX UMEH.

Taasa 17
JJMHENKA IJ1 KOCMOCA

Y ao6cTBa paau JI0AM HCIOAB3YIOT AJISl Pa3HbIX 1e-
Jieli pa3Hble eAMHUIbE U3MepeHus. [InuHy KOMHATHI H3-
MEpAIOT B METPaX, aBTOTPEK — B KWJIOMETPAX.

B ocHOBHOM 3T0 fenaeTcs Bo u3bexaHue UCI0Ib30-
BaHHA CJIMIIKOM 6071b1110T0 KoandecTBa Hugp. bouro 6bi
CTpaHHO onuchiBaTh koMHaTy 0,038 kuIOMeTpa B WIHHY
BMecTO 38 MeTpOB, WiHM paccrosinue oT bocTtoHa 10
Hyio-Mopka kak 365 800 meTpoB BmecTo 366 KnoMeT-
POB.

OnHaxo HY OZHAa U3 IPUBBIYHBIX HAM €IUHUI] U3ME-
PeHHsI, NPUAYMAHHBIX A/l HCNIOIb30BAHUS Ha 3eMHOM
HOBEPXHOCTH, He sIBJIsAeTC YROOHOI A/ aCTPOHOMHM-
yeckoro npumerHenusi. Camasi JUIMHHAsi €IUHUIIA M3-
MepeHMs Ha 3emie — 3TO KuUiIoMeTp. B HekoTopsix
CTpPaHaX MCIOJIb3yeTcsd 4YyThb Oojiee NMMHHAS MM,

210



paBnsomasica 1,61 kunoMeTpa, HO 119 aCTPOHOMHYeC-
KMX LeJIeif U TO H APYroe Ype3MepHO MaJIo.

Binxaitniee k Ham 601ee-MeHee KPyIHoe HebecHoe
Tes10 — 3t1o JlyHa; 6nmkaiimee nocae Jlynoi — Benepa.
Ho paccroaune ot 3emin 10 JIyHbI, €Ciivt €ro BHIPas3sUTh
B IPUBBIYHBIX HaM eAUHHLAX, cocTaBuT 380 000 kuo-
MeTpOB, a BeHepa HUKOTAA He MOAXOAMT K HaM 6inxe
yeM Ha 40 000 000 kuoMeTpOB.

Bo mn3bexxaHue HUCMONB30BAHUA B pacueTax BCeX
3TUX MUJIJTAOHOB, MUJJIHAPAOB M elle 6GIbIIHX YHCeN
ACTPOHOMBI ZIOJITOE BPEMST TIOJIb30BAIHCH 60JIee KpyIn-
HBIMH €AMHUIIAMH U3MEPEHHS, HE TAK XOPOUIO 3HAKO-
MBbIMM IPOCTHIM CMepPTHBIM. Ho Temeps, ¢ HacTymieHu-
eM KOCMHYECKOH 3pbl, ¥ HaM BCe 4Yallleé MPUXOAUTCA
cabimath 06 aTux eannuiax. [opa yuyuthcs noHWMaTh
aCTPOHOMUYECKHE PACCTOSHHSI.

K npumepy, 3a ogMH U3 3TAJOHOB KOCMHYECKHX
PacCTOSTHUI ACTPOHOMBI IPHHSLIU PACCTOSTHHE OT 3eM-
an po Comuua. OHo, KOHeYHO, Kojebiercsa Ha He-
CKOJIbKO MMJIMOHOB KHJIOMETPOB, B 3aBUCHMOCTH OT
HaXOX/eHUs JeMJIM Ha TOH MJIH HMHOH TOYKe CBOek
MNITHYECKOH OPOMTHI B KOHKDETHbINi MOMEHT, HO
B cpeaHeM Bce ke coctaBaser 150 000 000 kuno-
METPOB.

ITOT 3TaJOH TaK U HA3BaJIH, «aCTPOHOMMYECKOH
enuHuIel> (4aCTO COKpALIAIOT A0 a. €.). Tak YTo MOoX-
HO CKa3aTb, YTO CpelHee PacCTOSIHHE OT 3eMJHu A0
ConHua — 1 acTpoHOMMYECKast eUHULA. Tak MOXKHO
H3MEepSATh U APYTHE PACCTOSHUSA B aCTPOHOMHUYECKHX
eqHUNax ¥ paborath ¢ Gosee YAOGHBIMM M JIETKO
00BACHUMBIMH TEPMUHAMHU.

K mpumepy, cpeiHee paccTOsHHEe OT 3eMJIH IO
Jlyusl — 0,00255 a. e., o Benepst — 0,27 a. e. VI3 atux
1ndp cpasy CTAHOBUTCA SICHO, YTO PACCTOSTHHE OT 3eM-
an ao JlyHsl B yeThipecta pa3 MeHblle, yeM 10 CosH-
ua, a 10 BeHepsl — B ueThipe pa3a MeHsile.
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B Tabanue 1 npuBeaeHb! 3HAYEHUS] PACCTOSHHUS OT
pa3auunbix mianer o ConHna B MMJISX, KHJIOMETpax
M aCTPOHOMHMYECKHX eAUHUIaX. 3HAYEHHS B aCTPOHO-
MHYECKUX eAMHHUIAX He TOJBKO Jierye CYUTaTh, MHCATh
Y TIPOM3HOCHTD; OHHY ellie U CPa3y HATJISIAHO MOKA3biBa-
10T OTHOWIEHUS] MEXAY PACCTOSTHHMSIMH IO Pa3IHYHBIX
fL12HET, YTO He TaK XOPOIIO BHAHO U3 KHJIOMETPOBBIX
3HaYeHUH.

Tak, eciu BaM yKaxyT, uro HenTyH Haxoaurcs B
4 500 000 000 kunomerpax ot CosHIa, TO 3TO JIMIIb
c6uBalonue ¢ ToaKy uugpsl. Ecau xe Gyaer ckasaHo,
y1o aT0 paccrosiiue — 30,07 a. e, To cpa3y craHeT
SCHO, YT0 HenTyH pacnosiokeH B TPUALATH Pa3 Jajlb- -
e o1 CouHila, yeM 3eMJ4.

Ta6ruya 1
Hnanera Paccrosnue Paccrosnue Paccrosnue
B KHJIOMETpax B MHJISAX B aCTPOHO-
MHYECKHX
eUHHLIAX
Mepkypuit 58 000 000 36 000 000 0,39
Benepa 108 300 000 67 500 000 0,72
3eMuis 149 450 000 92 870 000 1,00
Mapc 228 000 000 142 000 000 1,52
IOnutep 778 700 000 484 000 000 5,20
Cartypu 1 428 000 000 888 000 000 9,54
Ypan 2 872 000 000 1 790 000 000 19,19
Henrtyn 4 500 000 000 | 2 800 000 000 30,07
Mayton 5 900 000 000 3 700 000 000 39,46

W3 3naueHuii, BbIpaKeHHBIX B aCTPOHOMHYECKHUX

€AMHHUI[AX, MOXKHO C IEPBOro B3IJIsAAA MOHATH, 4To Ca-
TYPH HaXOJWTCS NOYTH B /1Ba pa3a gabiue ot CoMHIIA,
geM IOmnutep, a IlayToH (B cpeanem) BABOE Aajblie,
4yeMm YpaH. B npuHuune sHaueHus, BoIpaskeHHbIE B K-
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JIOMETpax U MHJISX, TOXKE COAepxKaT B cebe aTy uHbOp-
MaLuio, HO JJIHHHBIE IIENOYKH HU(P AeNAIOT ee U3BJie-
yeHue HECKOMBKO Goiee CIOKHBIM JEJIOM.

Ho camas Ba>kHasi N3MepUTENbHAA €UHMIIA ACTPO-
HOMOB OCHOBaHa Ha CKOPOCTH CBeETa.

3a ofiHy CeKyHAY cBeT (KaK H Joboe Apyroe /ieKT-
pomarHuTHoe usiayyenue) npoxoaut 300 000 xumo-
MeTpoB. /L 3Toit KocraTouHo Kpyrioit undps 6su10
MPHAYMaHO YKOPOYEHHOE Ha3BaHUE — «CBETOBas ce-
KyHaa». Torma MoOXHO CKa3aTh, YTO PacCTOsiHHE OT
3emau no Jlynst — 1,27 cetoBoil cexynasl, a Benepa
npubanxaeTcs X HaM caMoe MeHbuiee Ha 13,5 cBeTo-
BOMH CEeKyHIBI.

3tu uudpsl HeCYT M NMpaKTHYeCKUit cMbica. TIpu
BelleHNH PafHoTIeperoBopoB ¢ Gyayiueil craHuueit Ha
JlyHe npumeTcs yYuTbIBaTh, YTO HALI CUTrHAJ OyzeT fo-
6uparbcs 5o Hux 1,27 cekyHzabl. A oTpaxeHHbIH oT Be-
Hepbl CUTHAJ pajapa BEPHETCS K HaM TOJbKO uepe3
27 cexyna. ViamepeHne poCTpaHCTBA B TAKUX €XHHH-
i1ax OyJeT eNMHCTBEHHO eCTECTBEHHEIM VISl BRIYHCIIE-
HUI, CBA3AHHBIX C Pa/IHONIEPETOBOPAMH.

CBeToBbHIMU CEKYH/IAMH MOXKHO H3MEPUTH U BCIO
ConHeyHyI0 CCTeMY, HO 3TO OyzeT MeHee YROOHO, ueM
HCIOJIb30BATh [/ ee M3MePEeHHs aCTPOHOMHUYECKHe
enuHnLbl. OHA ACTPOHOMUYECKAs eAWHHLA PABHA IIPH-
mepHo 500 cBeToBHIM cekyHAaM. Ciie0BaTeNBHO, pac-
crosirue oT Henryna a0 Cosnia, paBHoe okosio 30 a. e.,
Gynert BuraAgeTb kak 15 000 cBeToBhix cexyna. Iocie-
nHstst LHpa BHITISAAT rPOMO3AKO U HEYA0OHO.

Ho ckopocTb cBera He 00s3aTeIbHO NPHUBSI3BIBATH
HMEHHO K CeKyHaM. MOXHO B3SITh 33 IUHHILY PaccTo-
siHHe, TPOXOANMOe U3TyHeHHeM 3a MUHYTY WIH 32 Yac, H
HOJYYHUTb CBETOBYIO MUHYTY MAH CBeToBOi uac. Ecre-
CTBEHHO, OJIHA CBETOBas MHHYTa 6yaeT paBHa 60 cBeTo-
BBIM CEKYHZaM, a OfIUH CBeTOBOIi Yac — 60 cBeTOBBIM
MuHyTaM, uiau 3600 cBeTOBBIM CeKyH/IaM.
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B ta6auie 2 cHoBa NpUBeeHbI NPUMEPHbIE PacCTO-
siHuA oT maneT 10 CoJIHLA, Ha 9TOT pa3 — B CBETOBBIX
CeKyHIaxX M CBeTOBBIX 4yacax. Kak BuauTe, cBeTOBas
MHHYTa MOXKeT ObITh BIOJIHE YAOOHBIM HHCTPYMEHTOM
HU3MEpPEeHHsI MEXIUIAHETHBIX PAaCCTOSAHHH, BILUIOTH 10
opOuTth IOnuTepa, a 1151 IWIAHET, HAXOASIILIUXCS Aajee,
yaobHee MCMOAb30BaTh CBETOBbIE YACHI.

Auametp Haweit CosHe4yHO# cHCTEMBI, TOUHEE, Op-
6uThl camoii nanbHeil ee naaHerol HenryHa — 0kosio
11 cBeTOBBIX YacOB, TO €CTh [OYTH TMOJOBHHA «CBETO-
BOTO AHSI». 3a ee npelenaMuy, KpoMe HeMaTepHaJbHbIX
MPU3PAKOB, KOTOPbIE Mbl 30BEM KOMETaMH, Aa 6iryxaa-
IOIMX METEOPOB, HET HUYETO — I0Ka MBI He MoAbGepeM-
ca K GamxaiiimyM 3Be3naM.

Tabauya 2
aaHera PaccrosiHue B CBeTOBbIX | Paccrosiine B CBETOBBIX

MHHyTax yacax
Mepkypuit 32 0,053
Benepa 6,0 0,10
3eMisa 8,3 0,14
Mapc 12,7 0.21
IOnurep 43,3 0,72
Cartypn 78,6 1,31
Ypan 159 2,65
Hentyu 250 4,18
ITayron 330 5,50

Tenepsb naBaiiTe ceGe mpencTaBUM rpagUyecKoe
u3obpaxkeHHe Halleil niaHeTHOMH ceMbu. CBeT, mposie-
Tafomuii ot 3emiuu k Jlyse 3a npumepHo 1,75 cexyHabl,
a ot CosHIia 0 Hac [oOMpaUIMIiCA IPUMEPHO 3a BO-
ceMb MHUHYT, BBIHYXK/I€H JIETETb Ha BCeX Mapax UejbiX
OAMHHAALATh YacoB, YTOOBI Nepeceyb U3 KOHLA B KO-
Hell oOmupHyio opouty Ilayrona.
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A Bezb Best CostHeuHast cucteMa He 6GoJiee 4eM MecYMH-
ka B 6eCKOHEYHOCTH KOCMHUYECKOT0 IPOCTPAHCTBA, H Te-
JIECKOTIBI TIO3BOJIAIOT aCTPOHOMAM HUCCIIEA0BATh TOPa3o
Gonee oTaaseHHble MUpbL. K cYacThio, CKOPOCTh CBETa
IT03BOJISIET UM MEHSITb €JIMHUIBI U3MEPEHHs Ha Bce 060-
Jiee ¥ Gosee asmuHbie. Ho eciu BB mogyMaiiu o cBeTO-
BbIX HEJEJSIX U CBETOBBIX MECSIIIaX, TO BbI OIHOINCE.

Jlenio B TOM, uTO, BBIiiNA 3a opOuTy [LNyTOHA, CBETO-
Bbl€ BOJIHBI MOTYT JIETETh U HEAEH U MECALbI B OMHOM
1 TOM JKe HallpaBJIeHWH, He BCTPeYasi Ha CBOEM IYTH
HUYETO MATEPHATBHOTO.

Ham He u3BecTHO HY OfIHOTO 06BEKTA, PaCCTOSTHHE
kotoporo oT Hamero ConHna 661710 661 y106HO 0603Ha-
4aTb B CBETOBBIX HeJlesIAX MJIH CBETOBBIX MeCsLax.

s T0r0 YTO6GH TOBOPHUTE O PACCTOSHUU N0 6Ju-
Kalllueil 3Be3zibl, HaMO GymeT MepelTH yXe K Takoi
eIMHHUIle, KaK CBETOBO# roA. 3T0 10BOJIBHO 6osbiIoe
pacctosnue — 8 450 000 000 000 KniOMETPOB, AU
5 890 000 000 000 muns. Ipy6o rosops, cBeTOBOI
rof — 310 nout# 10 TPHUITHOHOB KUIOMETPOB.

Ho, kak 6bl HH OblTa BeaHKa 3Ta uudpa, HaM He
M3BECTHO HH OIHOTO HeGecHOTo Tesla BHe Hameit Con-
HEYHOM CHUCTEMBI, KOTOPOE HAXOAUIOCH ObI CTOb 6113-
xo. bamxkaitinas x HaM 3Be3aa, anbda LlentaBpa, Haxo-
AWUTCA OT HAc Ha paccTosAHWH 4,3 CBETOBOTO roja.

EcTs ellje o/iHa eAMHUIIA U3MEDEHNS, TOXKe MMOJIe3-
Hasl, KOTZIa peyb UAET O PACCTOSHUAX MEXY 3Be3/IaMH.
Ee ocHOBO# CYXHT y>e He CKOPOCTb CBeTa, a CABMT
nosioxeHus 6oiee 61M3KO PaCTIONOXKEHHOI 3B€3/bI IO
OTHOLIEHHIO K 60/Iee OTHaleHHBIM 3Be3AaM. [Ipuunsoii
ATOTO CABUIa CJIYKHT NepeMelieHre 3eMIH U3 Hekoeil
TOYKH OPOUTHI B IPOTHBOMOJOXKHYIO 32 IIECTh MeCs-
ueB. [Tos0BHHA 3TOrO OYEBUAHOIO CABUTA HA3BIBAETCS
«3BE3IHBIM TTAPALIIAKCOM»>,

I'pybyio aHAMOTHIO ¢ MAPA/IAKCOM MOXHO IIPOBeC-
TH, €CIM TOAHSTH Najell CAHTUMETPax B MATHAALATH
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OT HOCa U MOCMOTPETh MUMO HETO Ha HeKHil yAajeH-
HBIH peaMeT CHavasa TOJIbKO OMHHM [JIa30M, a 3aTeM,
He MEHSS TOJIOXKEHHA CaMOT0 Najblla, TONbKO APYIHM.
Bbl yBHAKTE, YTO HaJiel] H©3MEHHJ CBOE II0J0KEeHUeE OT-
HOCHTEJIbHO yJaJeHHOTO MpeAMeTa — IMOCKOJbKY Bbl
U3MEHW/IM TOUKY 3pEeHHs.

Yem nasnbine OpeaMeT, HA KOTOPbIii BbI CMOTPUTE, TEM
MeHblile napajiyiakc. Boitauure pyky Bnepen — M cpasy
CTaHeT 3aMETHO, HACKOJIbKO MEHbIIIE CTAJl CABHT NajbLa
OTHOCHTEJIbHO (POHA NPH B3TJISZE TO OAHHUM, TO JPYTUM
IJ1a30M nonepeMeHHO. [103ToMy H3 3HaYeHHsI TapajUIaKca
HEKOoero HeGECHOrO TeJIa MOXKHO BbICUMTATb U PACCTOA-
HHe 10 Hero. FIMeHHO 3TOT MeTo[ HCHOB30BAICS TTPU
OlIEHKe PacCTOSAHHMA 0 Gimxaiinux 3se3z1 Gosee cta et
Ha3ajl, HO 3aia4a OKA3aJIach HEMPOCTOMH, TOCKOJBKY Na-
paJ1aKc Aaxe OMKARIIMX K HAM 3Be3/ KpaiiHe MaJL.

IIpencrasbre cebe mapaiiakc B OAHY YIJIOBYIO ce-
KyHJy (TO €CTb B '/, yTJI0BOi MMHYTbI, KOTOpasi, B CBOIO
oyepenn, MpecTabiser coboii !/, rpamyca okpyxHoOC-
TH, coctosiueii u3 360 rpagycos). OxHa yrjaosas ceKyH-
Jla — 3TO IPUMEPHO CTONBKO, CKOJIbKO 3aHUMAET OAHO-
LIEHTOBasi MOHETA HA PAaCCTOSIHUM B 4 KMJIOMETpa, TO
ecTb ypesBbIYailHo Mao. Tak BOT, 6bUIO peleHo, YTo
3B€37/1a, UMEIOIasl TaKOil MapaJL/IaKC, HAXOAUTCS OT HaC
Ha pacCcTOSTHUM O/lHOTO mapceka. CaoBo «HapceKk» co-
CTaBJIEHO U3 MIEPBbIX CJIOTOB ABYX CJIOB CJIOBOCOYETAHUS
<TAPALTIAKC CEKYH/IBI».

Ho naxe Takoii KpoleyHblii NapaaIaKC — 3TO OYeHb
MHoro. 3a npeienamu ColHe4HOii CHCTEMBI He U3BECT-
HO HY OHOTO OObEKTA, KOTOPbIi HAXOAUJICS OBl OT Hac
Ha PaCCTOSTHHH BCEro OAHOro napceka. CrefoBaTeabHO,
napajulakc Hi OHO¥M 3Be3/bl He JOCTHTaeT HeJIOH YIJio-
Boit cexkyHanbl. Ilapannakc 6imkaiinieil K HaM 3Be32bi, -
anb¢bl Henrappa, — 0,76 yraosoit cexynap.

Kak BrisCHWIOCH, OZIUH Napcek paBeH 3,26 cBeTOBO-
ro roga. TakuM o6pa3oM, yaaieHHas OT Hac Ha 4,3 cse- -
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TOBOTO rofia aabga IlenTaBpa HaxoxuTCs Ha paccTos-
Huu 3/, o, TO ecThb 1,3 mapceka.

B Tabiuue 3 OpHBOAUTCS PacCTOsIHUE 10 HEKOTO-
pbix Haubosee M3BECTHBIX 3BE3/1, KAK B CBETOBbIX IO-
Jax, TaK 4 B apcekax.

MoxHO 6110 bl PEIIHTB, YTO TENEPH-TO YK y aCTPO-
HOMOB B HAJIMYHH BCE HEOOXOAUMBbIE UM e THHHIIbI U3Me-
peHld, HO Ha CAMOM JieJie BCe 3Be3/ibl, IEPEYHCIICHHbIE B
Tabnuue 3, MPUHALIEKAT K YHCIIY HAIIMX CaMbIX HENOC-
PEACTBEHHBIX cOocefieil ¥ HaXOAATCS BCE B OMHOM H TOM
)Ke BUTKe cnupaiyn Hameil lasaktuku. Bech Mieunsbiii
Iyt ueankoM — ropasao Golbiie, 4eM TOT €ro YIOJIoK,
r7ie HAaXOAUTCS TOPCTKA BUAUMBIX HEBOOPY KEHHBIM IJia-
30M 3Be3[, B TOM YUCJle U IpUBeIeHHBIX B Tabmuite.

Ta6ruya 3
336311])! Paccrositive B CBETOBBIX Paccrosinue
rojgax B MnapcCekax
Asiba LlenraBpa 4,3 1,3
Cupnyc 8,6 2,6
Ipouuosn 11 3,4
AsbTanp 16 4,9
domanbrayT 23 71
Bera 27 83
Hoanyxke 33 » 10
Apkryp 40 12
Kanenna 42 13
Kactop 45 14
Anbpebapan 55 17
Peryn 77 24
Kanonyc 100 31
Mupa 165 51
Antapec 220 68
berensbreiize 275 85
Ueneb 400 120
Pureas 540 165
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Anpo xe Hawel T'asakTUKY, B KOTOPOM HAaXOAMTCS
ox0J10 90 NpPOUEHTOB BCeX ee 3Be3[l U KOTOPOE MEI HE
MoKeM HabriofaTh Jaxke B ONTHYECKHE TEIECKOMbI, 110-
TOMY 4TO €r0 3aKPbIBAIOT OT Hac 006J1aKa MBLUTH, HAXOUT-
cs Ha paccTosiiun He MeHblie 30 000 cBeToBbIX JIeT OT
Hac. [Tonnpiii anaMeTp Haulel AuckoBuaHOH [anakTu-
ku — okosio 100 000 cBeTOBLIX /€T, a MaKCHMAaIbHASI
TOJIIHMHA 3TOr0 ANCKa (B LeHTpe) — okoso 30 000 cee-
ToBbIx JieT. Kak BuauTe, Bce unciaa cHopa 6b1cTpo 06pa-
CTAIOT HYJISIMM.

MoxHO cIpaBUTBCS C 3TUM MyTeM AajbHeHIIero
BBeZleHHsI Telepb yke CBeTOBHIX Bekos (1o 100 ceeto-
BHIX JIeT B KaXXIOM) M CBETOBBIX ThICAYeJeTHi (To
1000 cBetoBbix J€T, Han 1o 10 cBeTOBBIX BeKOB). Tor-
Zla MO3KHO CKa3aTb, Hanipumep, 4yto JleHe6 HaxomHUTCS
OT Hac Ha PacCTOSIHUU B 4 CBETOBBIX BeKa H YTO pasMe-
pbi Hamteit FamakTuku — 100 cBeTOBBIX ThICSYeNETHIH
Ha 30 CBETOBBIX THICSYEJIETHIA.

Ha npakTike Takue efUHHUIB UCHOIb3YIOT PEAKO.:
1 uaMepeHuii oueHb GONBIUIHX PACCTOSHUI aCTPOHO-
MBI npezanouny napceky. Ilo npununmy Metpuveckoit
CHCTeMBI, TJie ecTb kujaoMeTp, paBHbiit 1000 MeTpoB, 1
Kkuaorpamy, papablit 1000 rpaMMoB, aCTPOHOMBI BBEJTH
kusomnapcex, pasabiii 1000 napcekos. Vicnoas3sys aty
yA0OHYIO enVHUIly N3MEPEHHsI, MOXHO CKa3aTh, YTO
pasmepsl Haieit lanakTuku — npubaunsurensto 31 ku-
Jionapcek Ha 9 KUIONapceKoB.

OnHako ¥ caMa Haina [ajakTHka — JIMIIb TOYKA HA
GeckpalfHUX MPOCTOPAX KOCMOCA, 3aMOJIHEHHOTO MHUJI-
JIMapAaMu IpyTUX rajaktuk. Hamummn OamxaimuMu
COCelIMH SIBMIAIOTCSI CPaBHUTEJIBHO HeGOoJbIIHE ra-
JIAKTHKHU-CIYTHUKH Hamero Maeusoro Ilyru — Bosb-
moe Marennanoso O6iako u Manoe MarennaHoso
Ob6nako. OHH OTCTOSIT OT HAac, COOTBETCTBEHHO, Ha
150 000 u 170 000 cBeTOBBIX JET, WK 47 U 53 KUIO-
napcexa.

218



Bawxaifluass Kk HaM KpynHasi raakTHKa — 3TO Ty-
MaHHOCTb AHzpoMenbl, yaaneHHas Ha 2 300 000 cseto-
BbIX JieT, wiau 700 kunonapcexoB. [lpyrue ralakTHKH, B
TOM YHCJI€ 3HAMEHHTOE CKOIUIEHHE TJIAKTHK B CO3BE3-
1uu Bonocst BepoHuku 1 XKUBOIHCHASA ralaKTHKA B CO-
3se3nu Jlebeas, Ipo KOTOPYIO €CTh MHEHHE, YTO 3TO JIBE
raJlakTHKH, HaXOJAsI{HeCs B Ipolecce CTOJTKHOBEHMUS,
HaXOIATCs ellle Aanbule, [IpuMeHHTENBHO K CTOMB yaa-
JIEHHBIM TaJaKTHKaM Jajke KUJIOHapceK — CAHILKOM
MaJas e[HULA U3MePEeHHUS.

BMecTo Hero MOXXHO BBECTH Meramnapcek, paBHBI
MHJITUOHY NapCeKOB, WK ThICAYe KUJIONAPCEKOB (MU
3 260 000 cBeroBsIx JjeT). Mcnosab3ysa aTOT TepMHH,
MOKHO CKa3aTh, UTO [I0 CKOILJIEHHSI FAJIAKTHK B CO3BE3-
aun Bonocst Beponuku — 25 Meranapcexos, a 10 CTaj-
KHBAIOIUXCS TATaKTHK B co3Besanu Jlebexp — 80 Mme-
ranapceKkos.

Jlouinu i1 Mb1, HAKOHel, /10 TaKO# e TMHULIbI U3Mepe-
HuUsA, KOTOPYIO YBelIUYUBaTh Gonbuie Hesauem? He co-
BceM. B 1963 roxy acrponoMsi moHsH, YTO BO Beenen-
HOM CYIECTBYIOT OOBEKTHI, HAXOAANIMECS TOPa3lAo
JaJibllie OT HAC, YeM AaXKe CaMble AajIeKHe U3 OOBIYHBIX
raiakTHK. DTH HOBbie OGBEKTHI, CAMble HajleKHe U3 BCe-
ro, YTO MbI 3HA€M, HA3HIBAIOTCA KBa3aphl (cM. riaBy 19).

Camblit nanekuii U3 OGHapPY)KEHHBIX HA CETOXHSLI-
Hult 1eHb kBa3apoB HasbiBaeTca 3C9, n cuuraercs, 4To
OH HAaXOJUTCs HA PAaCCTOSHUH, BO3MOXHO, 9 MusLIMap-
A0B cBETOBBIX JeT. I10 2800 Meranapcekos.

[MoaToMy naBaiiTe ciesaeM elie OUH 1Iar U BBeleM
ruranapcek, paBHblii MUJITHApAY NapCeKOB, UM ThICS-
ye MeranapcekoB. Tor/[a MOXHO CKa3aTh, YTO PacCcTod-
Hie g0 3C9 — 2,8 ruranapceka.

Ha camom pene y acTpoHOMOB ecTh OCHOBaHHS NO-
JaraTh, YTO MAaKCMMaJIbHOE PAcCTOsIHUE, B MPHHIIUIE
AOCTYNHOE NI00BIM HANIUM UHCTPYMEHTaM, KaK 65l co-
BEPILEHHBI OHH HH 6binH, — 12,5 MHIMAP/a CBETOBBIX
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net. Eciu 3To Tak, TO IMIMPHHY BCeil TeOpeTHYeCKH
AOCTyNHOI HabmoneHnio BeenenHolt MOXHO OLIEHHUTD
B 25 MMAIMAapAOB CBETOBHIX JIET, WM BCEro OKOJIO
7,5 Turanapceka.

Tak 4TO 3TOro TOYHO XBaTHT.

T'nasa 18

NYTEMIECTBHE BO BPEMEHH:
TOJbKO B OZHH KOHEN

B 1905 roxy AnibbepT DHHILITEHH Npeanoxu abco-
JIIOTHO HOBBIH B3I Ha BeesneHHy10, Ka3aJ10Ch BHIXO-
Asimuit 32 BCsIKMe paMKH 3ApaBoro cMbicia. Ero Touka
3peHust BBIIVIAZENa NefiCTBUTENIBHO CTPAaHHO, U3 Hee
CJIEI0BAJIO, YTO MPEIMETHI MEHSIOTCS [0 Mepe JBHXKe-
HHS, TepAsA AMUHY ¥ ipuobpertas Maccy. Iloayyanocs,
YTO OZINH 4Y€JIOBEK CIIOCOOEH YBUAETDb, H3MEPHTD U OA-
TBEPAUTH MOA MPUCAToi HaKkThl, KOTOPLIX APYTOii Ipo-
CTO He MOXeT yBUAeTh. Tepsiuch Bce YCTOU.

EauHCTBEHHbIM yTelleHHeM OObLIMHOMY 4YelOBEKY
0CTaBaIoCh COOOPa’keHHE O TOM, UTO MPH OOBIYHBIX YC-
JIOBMSIX BCE€ 3TH HOBOBBEIEHHS IIPOSBIASIOTCS B Ha-
CTOJIBKO Masiblx MacinTabax, 4To UX MOXHO IIOHPOCTY
HUTHOPHPOBATb.

IpeactaBuM cebe aisi Hayama HeKHil BooGpaxae-
MBIl TOBapHBIH 110€34, AJIMHO# POBHO B OAMH KHJIOMETD
(TIpM CTOSTHUH Ha MECTe ) U MacCoii pOBHO B OXUH MHJLIIH-
OH TOHH. BOT OH mpoe3kaeT MUMO Hac CO CKOPOCTBHIO
60 Musb B 4ac, ¥ ecsiv 6Bl Y HAaC UMEIHCh JOCTATOYHO
TOYHblE U3MEPHUTEIbHbIE MHCTPYMEHTDI, TO MBI OBl yCTa-
HOBHJIM C MX IIOMOIIIBIO, YTO HOe3/i B JaHHBIII MOMEHT
CTaJsl KOpoYe Ha OHY MIWLIHAPAHYIO CAHTUMETPA H TSI~
JKeJiee Ha OJTHY AECSITUTBICSYHYIO rpaMMa.

OnxHaxko, eciin 61 TOYHO TaKMe Ke U3MePEeHHUs Mpo-
U3BeJ 4eJIOBEK, HaXOASMUICS B caMOM Moe3fe, AJIs
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HEro M [IVIKHA M Macca NOoe3/4a OCTAMNCH ObI TEMH XKe.
OH ycTaHOBW 6bl, YTO MOE3] NO-NPEKHEMY AMHHON B
ONMH KHJIOMETp W Maccoii B MUJIJIMOH TOHH. Bosee
TOTO, C TOYKH 3peHHs HabJionaTeNs U3 M0e3a, 3TO Mbi,
Te, KTO HaXOAUTCA CHapYXH, OTepsLiN Gl B AJTHHE K
npHoOpen B Macce.

MunnuapaHble 40K TPaMMOB M CAHTHMETPOB MAJIO
KOFO BOJIHYIOT. MOXeT [0Ka3aThCs, YTO BCE ITH CIAOXK-
HOCTH BOKPYT HOBBIX B033penuii Ha BcesleHHylo He cTO-
AT TOrO, YTOObI BOKPYT HUX OFOPOJ TOPOJAMTD.

Ho He Bceraa NpoOHCXOAAINNE U3MEHEHUS CTOJb He-
3HauYUTeNbHbl. Bcero 3a HECKOJBKO JiET O TOTO, KaK
DJitHmTeilH BHABUHYA CBOIO TEOPHIO, 65110 06HapyXe-
HO, YTO PaZHOAKTHBHbIE ATOMBI HCIIYCKAIOT KpOIuey-
Hble Cy6aTOMHbIE YaCTHIIBI, ABUXKYUIHECA CO CKOPOCTH-
MH, 3HAYHTEJIHHO MPEBHINAIIIMMU CKOPOCTb HALIEro
BooGpaxaemoro noesfa. CKopocTH cy6aTOMHBIX Yac-
THI] JIeXaT B npeaenax ot 16 000 o 300 000 kuaoMmer-
POB B ceKyHAy. BoT ux-To [inHa 1 Macca peTeprneBaioT
OrpOMHbBIe H3MEHEHHUs1, KOTOpble MO’KHO H 3aMETHTD, H
13MepHTBh; 60JIee TOTO, HE 3AMETHTD MX IIPOCTO HENb3si!
[ToaToMy ¢ mpexXXHHUMH NpeACTaBlIeHUsAMU O Bcenen-
HO#, B KOTOPO# M AJMHA ¥ Macca OpuTH He3bI0IeMbIMU
CBOIfCTBaMH NPeIMETa, BHE 3aBMCUMOCTH OT ABIKEHHA
WM HAXOXAEHUA B MOKOE, NPHUIJIOCH PacCTaThCH.
BMeCTo HUX MPUILTIOCH IPUHATD TOUKY 3peHusA JiHII-
TeliHa.

EcTecTBeHHO, €CJTH TOBapHBIii 110€3/], HJIU YTO Yyroa-
HO elile CTOJIb XK€ MAaTEPHATbHOE, PAa30BbET CKOPOCTD,
[IpH KOTOPO#l U3MEHEHUs ero MacChl U AJMUHBI CTAaHYT
3aMeTHbl, [PaBHUTaLMOHHOe mojie 3emun Goiblie He
Gynet ero yaepxusaTb. JleiicrBue nepeitaer B OTKPbI-
ThIil KOCMOC — TaK JaBaiiTe XKe MepeHeceM TYAa HailK
BOOGpakaeMbie OMEBITHI.

[pencraBum cebst Ha KOCMHYECKOM Kopabiie A, [uTH-
Hoit B 300 meTpoB u mMaccoii B 1000 Torn. Mumo Hac co
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ckopoctbio 260 000 kn10MeTPOB B CeKyHAY IIPoJieTaeT
KOCMUYecKuii kopabib B, Tounas Komns Halrero kopa6-
aq A.

C MOMOIIbI0 HEKOETO XUTPOTO OOOPYAOBaHUS MBI
H3MePSEM ero JTUHY U Maccy, KOTIa 3TO IPOUCXOAUT, U
obHapyXXHuBaeM, 4To Tereps ero AjauHa Bcero 150 met-
poB, 3aT0o Macca — 2000 TOHH, HHBIMH CJIOBaMH — OH
CTajl BIBOE KODOYE U BIBOE TsXKeJIee.

Mpui TyT Xe cBsi3bIBaeMcs ¢ kopabieM B u mepena-
€M ero aKUNnaxy 3ty nH¢GOPMaIHIO, HO B OTBET HaC yBe-
PSIOT, YTO, COIJIACHO HX COOCTBEHHBIM HM3MEPEHHSIM,
Kopabib, B KOTOPOM OHM HaXOASATCS, HUYYTh He U3Me-
HUJICS, 32TO, H3MEPUB Hall Kopabib A, OHH Takxe 06-
HapY>XWJH, 4TO ero IyInHa crajia Bcero 150 MeTpos, a
Macca — 2000 ToHH.

Torzaa o06a kopabsist OCTaHABJIUBAIOTCS, COMIKAIOT-
¢ 60pT 0 6oOpT 1 06e KOMAHABI IIPOU3BOAAT YXKE HETO-
POILIMBBIE TOYHbIE N3MEPEHUS — M OKa3bIBA€TCs, UTO
Tenepb 06a kopabas BepHYIUCH K CBOVM TI€PBOHAYAIb-
HbIM Macce 1 JanHe, 06a 1nuHoi no 300 MeTpoB u Be-
coM mo 1000 ToHH.

Kaxoe ke U3 nosryueHHBIX 3HaYeHUit BepHoe? Ilpa-
BUJIbHBI OTBET — BCe. Benp mannbie uaMepeHuit, Kak
MBI IOMHUM, MEHAIOTCA MO Mepe ABMKeHus. C Touku
3peHusi SKuMaka kopabs A, kopabnb B nposteran Mumo
HHX €O ckopocTbio 260 000 KMIOMETPOB B CEKYHAY, a C
TOYKH 3peHHs sKunaxa kopabis B, — Haobopor, 3to
Kopabsib A TIpOJieTa] MUMO B NPOTHBOIOJOXHOM Ha-
npaBiaeHud. C TOYKM 3pEeHHST KAXIOro M3 3KUMaXKeit,
MMEHHO APYroi Kopabib npeGbiBa B ABUXKEHUH C JaH-
HOM CKOPOCTBIO M, COOTBETCTBEHHO, 00J1a1a yABOEH-
HO¥t Macco# 1 BIBoe MeHbie# ayinHoi. Korna ske kopa6-
2N OKa3anuch 6opT 0 60T, HU OAMH U3 HUX GoJsee He
HaXOMHJICS B ABHXKEHHH OTHOCHUTEIBHO IPYroro, u pe-
3YJIbTaThl H3MEPEHHI BEPHYIHCh K <HOPMAJIBHBIM> TIO-
Ka3aTessaM.
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Ecu Bac Bce ellie IPOAOKAET MYYUTD BOTIPOC O TOM,
«TaK yKOpayMBajCs BCe-TaKH KOpabiib A WU HET?», TO
HeoOXOAMMO MOHATH ONHY NMPOCTYIO Belllb: POU3BOIS
HU3MepeHHsl, Bbl HE MOXKeTe IOAYYUTh abCOMOTHBIE JaH-
Hble 0 HEKOel «peajibHOCTH»>. Bbl MOXKeTe TUIIb CYUTATD
IOKa3aHus IPHOOPOB, KOTOPBIE, B CBOIO OYEPEAb, IOA-
BepKeHbl BANSHUIO ONpelie/IeHHbIX YCIOBHIL

Teopus JiiHIITelTHA KacaeTCsl He TONbKO IJIMHbI U
Macchl — OHa 3aTparuBaeT Takxe u Bpems. CorjiacHo
STOI TEOpHH, HA JBHXXYLIEMCH O0BEKTE BPEMS 3aMel-
Jsietcsl. MadTHUK YacoB ABUXKETCSA MelJIeHHee, 4aco-
Basi IPY>KMHA pa3BOpPauMBaeTcs He cremia. 3aMeJisieT-
s moboe ABUXKEHHeE. :

Ho Beas MMEHHO NlepHOANYECKOe JBUXKEHHE TI03BO-
JsieT HaM U3MepATbh BpeMsl — Pa3JMYHOTO pPo/ia pery-
AapHble BUOpAIMK, MyJbCALUH, PUTMHYHbBIE YIAPbL.
EcJiut Bce 3T0 ABMXKEHHE Pa30M 3aMeAJIUTCS, TO MOXKHO
CKa3aTb, YTO 3aMe/IINJIOCh H CaMO BpeMs.

HekoTopbiM NpUHSATh Takoe IONOXEHHE TeopHU
ellle CJI0XKHEE, YUEM TIOJIOKeHUE 00 H3MEHEHMH ITTMHBL 1
macchl. B koHIle KOHIIOB, HAM U3BECTHO, YTO JJIHHY U
vaccy MpeAMeTOB MOXKHO NPH JKeJJAHHH U3MEHSITh: Ha-
TpHMeEp, Macca cocyza ¢ BOAOU yMEHbIIaeTcs 110 Mepe
MCIlapeHUst BOADL; @ YKOPOTUTH IIpeIMET MOKHO, [0y~
CTHM, CILTIOIIUB ero MojoTkoM. Ho camo npencrasie-
HUE O TOM, YTO MOXXHO XOTb KaK-TO MOBJHUSITb Ha XO/
BPEMEHH, KaKeTcs MPOTHBOecTeCTBEHHBIM. CaMo co-
6011 pasyMerouMMcs IPEACTaBJIsIeTCst, YTO X0/ BpeMe-
HH — 3TO HEYTO BeYHOe U HeU3MeHHOe, He NO/JBJACT-
HOe HUYeMy.

OnHaxo npeanooxeHue IAHIITEHHA 00 U3MEHEHHU -
SIX Te4eHUS] BpEMEHU 110 Mepe IBMXKEeHUS yaKe [I0JyYUJIO
3KCIePUMEHTA/IbHOE MOATBeP:KAeH e. /[axe B OTHOLLIe-
HUH CKOPOCTell B HECKOJIBKO CAHTHMETPOB B CEKYHAY
OTKDPHIT pusuyeckuii HeHOMEH, NOTyYUBIIKI Ha3BaHHE
«adpext Méccbayapa». C ero nomMospio MoxHO GHK-
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CHpOBATh KpaiiHe MaJTbie H3MEHEeHHs B CKOPOCTH Teye-
HHS BpEMEHH — 3]leCh CHOBA Pedb HIET O CyGaTOMHBIX
4acTHLAX, YbH OrPOMHBIE CKOPOCTHU TO3BOJSAIOT MOJY-
YaTh NOCTATOYHO GoJbliMe H3MEHEHHS, AOCTYTHbIe
npubopam.

CyiiecTByeT 4acTHIA, HMEHYeMas <«MIO-ME30H»'.
CpoK ee KH3HH — JB€ MUKPOCEKYH/bI (MHKPOCEKYH-
Ia — 3TO OJHa MHJLJIMOHHAs ceKyHasl). To ecTs, ABura-
ACb CO CpeHeil CKOPOCThIO, OHA JKUBET IBe MHKpOCe-
kyuast. Ho vHoraa cay4yaetcs Tak, 4To MIO-Me30H 06pa-
30BBIBAETCS] KOCMHUYECKHMHU JYYaMH B BEPXHHUX CJIOSX
arMocdepbl ¥ SHepTHs CO3LaHus 6POCcaeT UX BHU3 K TI0-
BEPXHOCTH 3eMJIH cO cKopocThio 6osee 290 000 kuo-
METPOB B CEKYHZY.

Ecnu 61, ABMFAsICH € 3TON CKOPOCTHIO, MIO-ME30H T10-
HpeXHeMY TPOOJIKA CYIIECTBOBATh TONLKO ABE MUK-
POCEKYH/IBI, TO eMy XBAaTHIO OBl BpEMEHH Ha Ipeoaoie-
Hue TOAbKO 520 METPOB. A NOCKOJBKY (POPMUPYIOTCS
MIO-M€30HBl 32 MHOTO KHJIOMETPOB OT IIOBEPXHOCTH
3eMiH, KONETETH KO HAC eMY OBLTO 6B HEBO3MOXKHO.

Ho onu nosnetaior. CaMble ObICTphIE MIO-ME3OHBI YC-
MeBalOT HPOJIETETh A0 pacnaja No MATbh KHIOMETPOB.
OTO MOXHO OOBSCHHUTD, EC/H TIPEATIONIONKHTD, YTO Bpe-
M3 7S Hero 3amentseTcs. [To coGcTBeHHBIM MepKaM OH
XMBET, KaK U MOJIOXKEHO, IBE MHKPOCEKYHIH, HO A
CTOPOHHETO HaBMI0ATE NS ITO KAKHE-TO OYEHb MEJIEH-
Hble MUKPOCEKYH/IbI, PaBHbIE IBYM A€CATKAaM MHKpPOCe-
KYH/I 3eMHOTO BpEMEHH.,

Bpemst xu3HM MIO-Me30HOB H3MEHSIETCS B CTPOrOM
COOTBETCTBHH C IPEACKA3aHUAMHU JMHIITENHA, TAK YTO
IIPHIETCS HaM COIJIACHTBCS C TEM, YTO BPeMsI He SIBJISI-
eTCs1 HeU3MEeHHbIM M He3bi6JieMbIM, a CBOMCTBa €ro 3a-
BYICAT OT TOYKH 3peHus Habionarens.

! Ceifuac Ha3BaHHe «MIO-Me30H» SIBJISIETCS yCTapeBWINM, a 6o-
Jlee NPaBHJILHOE COBPEMEHHOe Ha3BaHUue — «MIOOH». (ITpumeu. nep.)
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[lasaiiTe Tenepb BHOBb BEPHEMCS K HALIKM KOCMH-
yeckuM kopabsaM A u B. Bot onsats kopabas B npoe-
TaeT MUMO K0opabiisi A, U AOTYCTHM, 4TO Ha 6OPTY KO-
pabss A uMeeTcs npubOp, NMO3BOMSIOUIHIA FKUIAXKY B
TeyeHHe Yaca (o yacam Kopabas A) sabmozaTsh 3a
yacaMH, HaXOAAIMMHCS Ha Kopabie B.

Yacnl Ha kopabiie B nokaxyrca vabmonatessam o1-
CTAIOIHMH, HOCKOJIbKY Kopabib B HaxoauTcs B aBuxe-
Huu. Yepes yac (mo yacam kopabist A) yacl Ha kopabe
B noxaxyT, 4T0 NpOLLIO 4yTh MeHbLIe yaca. YeM GsICT-
pee NBIKeTCS Kopabab B, TeM MenieHHee Ha HEM HET
BpeMS U TEM MeHblIIee BPEMS OTMEPAT HA HEM Yachl.

CyiectByer (opMyZa AJisl BRIYHCIEHUS 3aMefIe-
HUs BpEMEHU B 3aBUCHMOCTH OT CKopocTH. Mcronsays
3Ty GopMyJLy, Mbl NOJIYYHM TabIMLY CO CAEAYIOLMMH
3HAYECHUAMH: ‘

CxkopocTts kopabas B mo Bpemsi, npollesiiee no yacam
OTHOLIEHHIO X Kopabjio A kopabsst B uepes uac
(KHJIOMETpbl B CEKYHAY MO (no uacaM kopabast A)
yacaM Kopabas A)
1 600 59 muH. 50 cek.
80 000 57 muH. 47 cek.
160 000 52 muH. 18 cek.
120 000 45 muH. 54 cek.
225 000 39 muH. 36 cex.
257 500 30 muH. 40 cek.
274 000 24 MuH. 25 cek.
290 000 12 muH. 13 cek.
297 700 7 muH. 48 cek.
299 700 1 MuH. 50 cek.
299 800 BoOGlLe HHKAKOTO BpeMeHH
He npoiiaeT

YT0 e MPOM3OH/IET B TOM CJIyyae, eciid Kopabas B
MPOJETUT MUMO KOpabiisi A CO CKOPOCTHIO, IPEBBIMIA-
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towei 299 800 kunoMeTpos B cekyHay? Uach moiinyT
B 06paTHOM HaIpaBJIeHNH?

Her. IloBepHYyTh BpeMsi BCIATb HE MOJYYUTCS, 1O~
ToMy uTo 299 800 KHAOMETPOB B CEKYHAY — 3TO Hau-
BbICHIAs BO3MOKHAsl OTHOCHUTE/IbHAS CKOPOCTDb, KaKy1o
TOJIBKO MOXKHO 3aMepHTh. ITO CKODOCTb CBeTa B Ba-
KyyMe, H, COTJIACHO Teopuu JHHIITeliHa, MaTepHab-
Hble APeAMETbl HE MOTYT Pa3BHBaThb CKOPOCTb 60Jb-
e ee.

Henbss 3abbiBaTh eme BOT 0 yeM. C TOUKH 3peHust
sKHNaxKa Kopabus A, xopabsnb B nposnetaer MUMO HUX
BIEPE], HO BOT ¢ TOYKM 3pDEeHUs 3KUMNaxa kopabnsa B,
3T0 KOpab/p A mpoJsieTaeT MUMO HHX Hasaj C TOM xe
CKOpPOCTbIO. 111 Ka)KAOTO M3 3KMMaXKed JBUXKYIIHMCA
Ka)KeTCsl HMEHHO BTopo# Kopabab. Tak uTo eciu 3Ku-
nax Kopabusa B 3aceder BpeMsi, OTMepsieMOe YacamH,
HAXOAALMMHUCA Ha KopabJe A, To OHM OOHapYKaT, YTO
UMEHHO Ha Kopabie A yachl OTCTalOT.

Bor 310 yke 60/1ee cepresHas npobiaema, 4eM OTME-
yaBlleecsl paHee HECOOTBETCTBHE AJMHBI M MacChl.
Mo:kHo npeactaButh cebe Crop akumaxeil IByX Ko-
pabJieil, BCTPETUBIIMXCS MOCJIE BHIILIEOMUCAHHOTO IKC-
HepPHMEHTA:

— Korzaa Bsi iposietann MUMO, BbI GBIIH KOpOYE M
TsKeJiee, YeM Mbi!

— Her, ato, Koraa BbI NpoJieTaiy MUMO, Bbl ObLIH
KOpOUYE ¥ TsKeJee, YeM Mbi!

— Jla Her xe...

Taxkoii ciop paspeninTb HEBO3MOXHO, 1a Y1 HE3AYEM.
Ecau Hexuii npeaMeT cHayasa BABOE YKOPaYHBAeTCs, a
3aTeM BO3BpaLIAeTCs K OOBIYHOM AJUHE, HIH €CIU eT0
Macca CHayajla yIBauBaeTCsl, a MOTOM CHOBA CTAHOBHUT-
€ KaK MpekAe, HUKaKHUX CJIe0B IIPH 3TOM He OCTaeTC.
HenonsatHo, uMen Mecto HabmogaeMblii peHOMEH Ha
caMoM JieJie ud HeT. Bce criopsi Ha 3TOT cyeT HGecniosies-
Hbl, @ 3HAYMT, U He HYXKHBIL.
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Ho ecsin yachi Ha 0OAHOM U3 KopabJieit MAYT MeIeH-
Hee, YeM Ha APYTOM, TO K MOMEHTY COIMXeHHs Kopab-
Jie# o yacam 3to OyzeT BUAHO, Tak Beab? Ecam k Ha-
yasly 9KCHepyMeHTa Yachl OBLIH CBEPEHBI, TO K KOHILY
OHHM OYAYT TIOKA3BIBATh Pa3HOE BpeMs?

IIpeanonoxum, yTo Ha OAHOM U3 KOpabei yachl U3-
3a 3aMeZlIeH!s BpEMEHH OTCTaJH Ha dac. CieoBaTenb-
HO, KOT/Ia KOpab,11 CHOBa BCTPETSTCSI, HA Yacax OHOTO
13 HUX JIOJKHO OBITh, CKaxkeM, 2.15, a Ha 4yacax Ipyro-
ro — 3.15.

Ho kakue e MMeHHO 4Yachl B TAKOM CJydae OyayT
oTcTaBars? Beab axumax kopabist A kJAsgHeTCA, 4TO
Mel/IeHHee IITH Yachl Ha Kopa6ue B, a skunax kopab-
as1 B — yrto Ha kopabae A. [loatomy u Te u npyrue 3a-
KOHOMEPHO OXMZAAIOT, YTO OTCTaBaTh Ha 4ac OyayT
yacsl apyroro kopabisi. ITockosbky u Te u aApyrue ox-
HOBPEMEHHO TIPaBbl OBITH HE MOTYT, TO BO3HUKAeT He-
pa3pelllnMas AMJieMMa, HOJIYUHBHIask Ha3BaHHe «Iapa-
JIOKC YacoB».

Ha camoM nese Takoro napagoxca He CyIIeCTBYeT.
Ecau oauH U3 kopabiedl TOMbKO 4TO MPOJeTeN MHMO
JLPYTOTO C OTPOMHOI CKOPOCTBIO ¥ 062 IKUITAKa yBepe-
HBI, YTO MMEHHO Ha BTOPOM KopabJjie yachl ILIM MeJl-
JieHHee, UM HMKOT/Z]a He YIacTCsA CPaBHUTh MOKa3aHUs
4aCOB, MOCKOJIbKY KOPabJiH yKe PacCTATHUCh HaBCeraa.
Yachl ¢ 060ux Kopab.ieii Heb3s GyaeT MOCTaBUTh Psi-
JIOM U CPAaBHUTDb HX NOKA3aHUA.

Ho gonycTtiM, uto o6a kopabiist Bce ke cCHayaa [ipo-
JieTeJIH OAUH MUMO JPYroro, a NOTOM CHOBa BCTPETH-
JIUCh ¥ BCTAJIM GOPT 0 60pT, YTOOHI BCE JKe CPAaBHHUTH 110~
KasaHust 4acoB. [{J1st TOro 4To6H! 3TO MOTJIO CAYUUTHCS,
HeOOXOMMMO BbINOJHEHHE OIPENETEHHOIO0 YCJAOBHSL.
OnuH u3 kopabieil MOMKEH TOTYYHUTb YCKODEHHE, TO
ecTb U3MEHUTH CBOIO ckopocTb. Kopabmio B a4 Toro,
4TOOBI CAAEIaTh 5TO, IOTPeGyeTCst pa3BEPHYTHCS IO KPHU-
BOiT INHUH, HATIPaBUTh CBOM Kypg 06paTHO K Kopabiio
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A, a 3aTeM IPUTOPMO3UTD JI0 TOJHOM OCTaHOBKH B TOY-
Ke psioM ¢ KopabieM A.

CaM ¢aKT yCKOPEHHA yrke HCKaXaeT CUMMEeTpHY-
HocTb cutyanuu. Kopababs B H3MeHseT cBOIO CKOPOCTD
HE TOJIbKO OTHOCMTENbHO KOpabis A, HO M OTHOCH-
TeJbHO Beell BeesnienHoid, Beex 3Be3 M ralakTHK. JKH-
nax Kopabnst B Moxer npeGrIBaTh IPH ITOM B YBEpeH-
HOCTH, YTO HX KOpabJib KaKk pa3s HaXOAHMTCS B MOKOE, a
BOT KOpabib A KakMM-TO 00pa3oM NpHIABUTAETCS K
HUM, HO TOrJAA BeAb NMPUAETCS NMPHU3HATb, YTO U BCS
Bcenennas BOKpPYr HUX MpHILIAa B ABH)XeHUE. A BOT
KUMAX KOpalis A BUAMT ABYDKEHUE TOJNBKO KOpabiis
B, a Bca Bceesnennas ocraercst IpH 3TOM HeNOABHXHOI
A5k HUX.

W uMeHHO yckopeHue kopabisi B mo orHomeHHIo
Ko Bceil BeesienHoii (a He ToAbKO k Kopabiio A) mpu-
BOAMT K 3aMe/UIEHHIO 4acoB Ha Kopabie B, xotopoe
npusHaet 1060 He3aBUCHMBbII HabmoaaTens. Koraa
KOpabsiu BCTPETATCH, TO Yachl KIMEHHO Kopabust B no-
KaxyT 2.15, B To BpeMs Kak Ha yacax Kkopabas A Gyaer
3.15.

Ecuu xe, ¢ apyro#i cTopoHsl, kopabib B Gyaer npo-
JOJKATh ABHXKEHHE C HEH3MEHHOH CKOPOCTBIO, a KO-
pabsb A, pe3ko yCKOPHBIINCH, OPOCHTCS BJOTOHKY H
HacTurHet Kor-“6iib B, To 6s1aronapsi sToMy yCKOpeHHIO
71106011 He3aBUCHMBII HaGAI0aTEb IPU3HAET, YTO 3a-
MEUTUJICS] X0 4aCOB UMEHHO Kopabus A.

I dexT, npH KOTOPOM BCE HABMIOAATENH COTJIACHBI
C TeM, YTO 3aMeAJieHHe BPEMEHH HUCTILITHIBAET HMEHHO
YCKOPAIONUIHIiCSA 06BEKT, NONYYHJi Ha3BaHUE «PeJIsATH-
BHCTCKOE pacUIMpeHHe BPEMeHH», H B KOCMHYEeCKOM
BeKe eMY YK€ HallIOCh HOAXOAsAlIee IPUMEHEHHE.

Bamxaiimas x HaM 3Be3aa, anbga LleHTaBpa, Haxo-
AMTCs1 OT HAC HA pacCTOSTHUM 4,25 CBeTOBOrO roza, To
ectb 40 000 000 000 000 (40 TPUATHOHOB) KHIOMET-
pos (cm. tiay 17). i‘& NOCKOJIbKY CKOpPOCTb CBEeTa —
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3TO MAaKCHMAJIbHO BO3MOXKHAs CKOPOCTb BOOGHIE, TO
MOJKHO CA€JaTh BBIBOL, YTO NyTeHmIeCTBHE A0 aib-
¢ enTtaBpa B NpHHIMIIE HE MOXET 3aHATH MeHee
4,25 rona.

Ha camom ziene kocMuyecknii Kopabiib HUKOFAA He
CMOXeET JOCTHYb CKOPOCTei, GIU3KHUX K CKOPOCTH CBe-
Ta, MHaYe, KAaK MOCPEACTBOM [JOJTOro MNOCTENEeHHOro
YCKOpEHHsl, TaK YTO G6GABIIYIO YacTh MyTH €My B JIIO-
60M ciryyae pMAETCS NPOUTH CO CKOPOCTHIO ropasio
MeHbIIe CBETOBOM, a 3HAYMT, U obiee BpeMs OyTH A0
anbopl LleHTaBpa Oyner 3HAaYHTENbHO AOJbINE, YeM
4,25 rona.

Ho 6aaronaps 3¢ ¢ekTy paciinpeHnst BpeMeHH 10-
JIyYHnTCS He coBceM Tak. lonycrum, kopabab 6yaer asu-
raThesi ¢ yckopernueM 1 g (Tora uieHbt aKunaxa oyayr
YyBCTBOBAThb PUBBIYHBIA BEC, PABHBIi 3eMHOMY, a «HHU-
30M» [UIA HUX CTaHeT KopMa Kopabist). Couetanue yc-
KOPEHHSI 1 BBICOKOI CKOPOCTU IIPHBERET K 3aMeLIEHHIO
BpeMeHH Ha KopabJie, TpU3HABaeMOMY BCEMH BHEIIHM-
M HabmonaTenAMu.

Ha 3emuie 3a cpoK, npoBeeHHbII KopabiieM B IyTH,
MOJXKeT TIPOWTH ZecATh JieT, HO AJiS 9KHMaXa, B COOT-
BETCTBHU C KOpabeJbHHIMH 4YacaMu, KOTOpbie 6yayT
ABUIaTbCS BCE MelJIeHHee 10 Mepe HaGopa Kopabiem
CKOpOCTH, myTh A0 anbdbl llenTaBpa 3aiiMeT BCero
3,5 rona.

ITo Mepe TOTO KaK CKOPOCTh KOpabJisi, oJ KeiicTBU-
€M MOCTOSAHHOTO yCKopeHHsi, 6yaet Bce 6obLie BO3pa-
CTaTh ¥ MPUOIMKATBCS K CBETOBOI (BIIPOYEM, 1OCTHYD
caMoif CBETOBO# CKOPOCTH TaK M He YJacTcs), BpeMs
s sKumnaxa Gyaer paciHpATHCA Bee 60bie 1 601b-
me. Kopabsb cMOXeT mpeofoieBaTh YAUBHTEILHO OT-
POMHbIE PACCTOSTHHS 33 CPAaBHUTENBHO HeGobIoe (C
TOYKH 3PEHHS IKHUINaXKa) BpeMsl.

Onnaxo He Gyznem 3a6biBaTh, uTo 3¢pexT pacmmpe-
HMSI BpEMEHH AeCTBYET TONBKO Ha caM KOpabib; 3eM-
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Jia npu 3TOM OyAeT ABMTaThCA ¢ TOU JKe CKOPOCTHIO,
4TO W BCETAA, U BPEMs Ha Heil Gyzaer Teub [O-TIpEXHe-
My. [losTtoMy ans xuteneit 3eMian BpeMsa NepejeTa
OyIeT OYEHDb [OJTHM.

HarnsaHbiM IpUMEPOM TOMY MOXET NOCTYXUTb
HUXeTpuBeleHHas Tabaulla, rie MPUBOAUTCS pacyeT
17151 KOCMHYECKOTO Kopabjisi, yAAISIOnerocst 0T 3eMJIu
C MOCTOSAHHBIM PAaBHOMEPHBIM ycKopeHHueM 1 g.

Koueunblif nyHKT BpeMms Ha kopaGie | BpeMmsa Ha
(B roaax) 3emune

(B rogax)

Auibda Ilenranpa 3,5 10
Bera 7 30
Mnesnwt 1t 500
Hentp Maeunoro Ilytu 21 50 000
Marennanosst Obsaka 24 150 000
TymaHnOCTH AHADOMENB 28 2 000 000

Tax 4TO Halli KOCMOHABTHI BCETO 32 YeTBEPThb BeKa
BIOJIHE MOT'YT ZOOPATbCA He TOJBKO A0 APYTUX 3Be3l,
HO ¥ [0 IPYTHX TANaKTHK.

U 310 GyAeT yeTBepPThb BEKa He TONbKO AJIst MEPTBBIX
MexaHu3MoB. He ofHu numIb Yyachl 3aMelNIAT XO4 Ha
ycKopsioleMcs: Kopabiie; Ha HeM 3aMelTUTCs JI00oe
IBIKeHME. 3aMeNsaTCs W MOJeT aTOMOB, U XOX BCeX
XMMHYECKUX PEaKIMil, BKIIOUAsl T€, YTO MPOUCXOIAT B
opraHuaMax caMux kocMoHaBToB. O6MeH BeiliecTB Oy-
AeT IPOUCXOAUTh MeAJeHHee, MbICIH, OIUyLIeHUS —
BCE 3aTOPMO3HTCS.

JTo o3HAayaer, YTO NOA AeiicTBueM 3ddekTa pac-
WIMPEHHs BPEMEHH 110 IyTH K TYMaHHOCTH AHAPOMEHI
KOCMOHABTHI He TOJIBKO IO YacaM 0TMepsiioT 28 JieT, HO
¥ IPOXUBYT JuIIb 28 jeT cBoeil xku3Hu. x opranus-
MbI COCTapSITCS TOMBKO Ha 28 JieT, 1 He 6osee, HECMOT-
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ps Ha TO YTO Ha 3eMJjle TeM BPeMeHeM Mpoiizer ABa
Munuona xer. U ato, HanomHio, ToT addekT, KoTo-
phtit moaTBepAUT Moboi BHeHUIH HabM0naTeNb, — TO
€CTb eCJ11 KOCMOHABThI BEPHYTCS Ha 3€MJIIO, TO 3eMJisI-
He, XXMBYIIHE MUJUIMOHBI JIET CILYCTS NTOCJIe UX OTJIETA,
IPU3HAIOT, YTO HAIIM NMyTellleCTBEHHUKY 33 BCE BPEMsI
[IyTH COCTApUJINCh BCETO Ha HECKOJBbKO NECSITUIEeTH.

Ha s70M (akTe ocHOBaH Tak Ha3biBaeMblil «Iapa-
noxc 611u3HenoB». IIpennonoKuM, YTO HEKTO BbLIETa-
eT B KOCMOC Ha KopafJie, pABHOMEDHO YCKOPSIIOLIeMCsI
1o 60ABIINX CKOPOCTEH, a ero 6par-61u3Hel ocTaeTcs
noMa. BpaT-kOCMOHABT MOCTENEHHO OCTaHABIMBAET
Kopab.1b, pa3BOpayMBaeT ero U BO3BpAlaeTcsi JOMO,
O IIYTH ellle pa3 pa3orHaBUIMCH ¥ IpUuTOpMO3uB. Bria-
roaaps 3¢ dexTy pacminpeHUs: BpeMeHHU 3a BpeMsl Iy TH
OH CTapHTCs MpH 3ToM Bcero Ha 10 neT, a ero 6par, oc-
TABIIKUHCA nOMa, 3a TO Xe BpeMa — Ha 40. [Toatomy,
BepHYBIINCh Ha 3eMJIIO, HAalll KOCMOHABT OKa3bIBaeTCA
ua 30 set Monoxe 6para.

HanoMuHalo, KOCMHYECKHUIA IyTeNIeCTBEHHHK He
IPOXOAUT HUKAKO# MPOIIEAYPHI OMOaKHBaHMsT; 00pa-
TUTb BPEMS BCISITh HEBO3MOXHO, TAK YTO OH IPOCTO CO-
CTapuJICs MEAJICHHEE, YeM eCH Obl OCTaJICS IoMa.

W yanuHUTD CPOK CBOEii XKM3HH TakUM 06pa3oM
ToXe He yaacTcsi. ECiu npeanosoxuTs, 410 GU3n0o-
ruyecku oba 6;11M3HeNa 3aPOrpaMMUPOBaHBI TPOXKHUTH
o 70 J1eT, TO TOT U3 HUX, KTO OCTajics IOMa, TPOXKUBET,
ckaxeM, 2o 2050 rozxa, a kocMoHaBT — 10 2080. Beznp
nocJaeJHUH, XoTb ¥ npoxkuseT 30 €T nocjie CMEPTH CBO-
ero 6paTa, B koHeuHOM utore 30 APyTHX J€T BCe PaBHO
yke nponyctui. CTpaHCTBYs, OH Npoxkun Beero 10 ner,
a ero 6pat Ha 3emJe 3a To e BpeMs — 40. Ha MomMeHT
CMepTH y KaXX0TO U3 HUX HabepeTcs posHO no 70 neT
BOCIIOMMHAHHU.

KoneuHo, BocnoMunanus »tu 6yayTt pasupiMi. VH-
TepecHo 6b1710 Ob1, HaBepHOe, TpoBecTH 70 JIET B OCTO-
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SIHHBIX KOCMHYECKUX N0JeTaX, ePHOAHYECKH BO3Bpa-
Wasich Ha 3eMJII0 C MHTEPBAJIOM, CKaxeM, B 50 Toicad
3eMHBbIX JieT. [Ipn 3TOM myTeluleCTBEHHHK MCIIBITaeT
BII€YATJIEHUs HE TOJBKO OT NMyTelleCTBHA B IPOCTPaH-
CTBe, HO M BO BpeMeHH. Takue MpbIKKH 11O BPEMEHU
HO3BOJISIT eMY BOOYHIO 0603peTh BCIO HCTOPHIO pa3sBH-
THUsl YeJI0BEYECTBA.

Ho ecTb B 3TOM U OAWH O4YeHb BaXXHBIH MUHYC. Ta-
KOr0 poAa NyTemecTBHEe BO BpeMEHH OCYIeCTBHMO
TOJILKO B OJHY CTOpPOHY — B Oyaymee. Bcras Ha myTh
PACIIUPEHMs1 BPEMEHH, CONTH € HEro U BEPHYThCA 06-
paTHO yXe Henb3d. Bek, nopoAUBIIKI HaHIET0 KOCMH-
4eCKOro MyTemeCTBEHHUKA, OKaXKeTCs A/ Hero 6e3-
BO3BPaTHO YTEPSTHHBIM.

Taasa 19
POXJAEHHUE U CMEPTh BCEJEHHOM

Heuacro yueHbie monazaiot 6J1arofapsi BoLABUHYTON
UMM TEODUH Ha OEPBBIE H0J0CH raset. Ho umenno sto
IpOU30HLIO0 ocelbio 1965 roaa ¢ aHIIHICKHUM acTPOHO-
MoM Dpenom XoitnoM. YueHblii 0TKa3aICA OT HIEH <He-
HPEPLIBHOTO TBOPERUS»>, KOTOPOIi OTAAJ CTOJIBKO CHIL M
JieT CBOEH JKM3HMU, 2 BHIHYAWIH €70 K 3TOMY HIary 00bex-
Thl, OTCTOSIIIME OT 3eMiik Ha 80 MUJLTHAPAOB TPHILIMO-
HOB KHJIOMETPOB NIPOCTPAHCTBA U JECSITh MHJITHAPAOB
JIeT BpeMeHH!

Kaxercs, nanekosaro, HO 3TO Halo 6bUIO CAENaTh
paaM paspemieHHsl CaMOro rpaHAHO3HOTO MPOTUBOCTO-
SIHMS Teopuil 3a Bclo uctopuio Hayku. [Ipeamer atux
TeopHii — HU 6oJiee HU MeHee, KaK CaMO 3apoXAeHue U
cMepThb Haueit Beeslennoit (MM, HAaNPOTUB, HX OTCYT-
CcTBHE).

Bce nayanoch monBeka Ha3all, KOTAa aCTPOHOMBI
elle o4YeHb MajIo 3HaIH 0 BeesleHHOH, Jekanieii 3a npe-
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nesamu Hamed anaxtuxu Maeysstii Ilyrs, — aunso-
o6pa3Horo ckoriennus w3 130 MHLIHAPIAOB 3BE3 AUa-
METPOM B CTO THICAY CBeTOBBIX JieT. [lepuoanyecku Ha
HebGe MOXKHO 3aMeTHTh JasieKue ciabo ceeTsammuecs o6-
JlayKa, KOTOpble, KaK yXKe TOrJa oA03peBait aCTPOHO-
MBI, MOTYT NpPEACTAaBJATb cOOON ApyrHe CKOILIEHHS
3Be3]1, Apyrue ranaktuku. Paccrosinue 20 HMX MOXeT
COCTaBIATh MUJUIHOHBI CBETOBBIX JIET ( KaXK/bIl CBETO-
BOii roz — 3T0 NMpUOAH3UTENBHO 10 TPHILIHOHOB KHJIO-
METPOB).

CBer OT 3THX rajIakTHK, KaK H OT JI00bIX IPYTHX CBE-
TAIUXCSA HeOECHBIX TeJ, MOXHO coO6paTh C IIOMOHIBIO
TeJIeCKONOB, a 3aTeM Pa3jIoKHUTb Ha pagyry (CIEKTp),
COZIEPXAMLYIO ONpe/ieJIeHHOe KOJIUYEeCTBO TEMHBIX JIH-
uuil. [Ipuunsoit nosBIeHys KaXK/10# TeMHOIt IMHUH SB-
JisleTCs Onpe/le/ieHHB i XUMHYeCKHi 2/IeMeHT, M KAJKAAs
H3 HUX 3aHHMAeT B CIIEKTpe oNpe/ieleHHOe MECTO, eCTH
MCTOYHHUK CBETA HEMOABUXEH OTHOCUTEJIbHO Hac. Ecau
HCTOUHHK CBETa YAAJISAETCS OT HAC, BCE 9TH JIMHMH OKa-
KYTCS CABUHYTBIMH MO HalPaBJeHUIO K KPaCHOI1 YacTH
CNIeKTPa, U YyeM 6oJIbiire CKOPOCTh OTAAIEHHS, TEM CHJIb-
Hee 9TOT «KPacHbIi cABUT>. ECIH jke UCTOUHHK CBETa,
Hao60poT, IpUGIMKAETCS K HaM, TO IMHHH CABUHYTCS
B IIPOTHBOIIOJIOXKHOM HanpaBJeHHH, K .QHONIeTOBOM
YACTH CUIEKTPa, ¥ TAKOH CIBUT TOXe Ha3biBaeTcs «duo-
JIETOBBIM».

B 1912 rony amepukanckmuii actponom Becto Men-
suH Caitpep Hauan co6MpaTh CBET C Pa3THYHbBIX FATAK-
THK, XeJasd U3MEPUTh CABUT TEMHBIX JIMHUI B KaXOM
cayyae, OH HCXOAW U3 TIPEANIONOKEHH S, YTO IPHMep-
HO B NOJIOBHHE CJIy4YaeB CABUT JIOJKEH OKa3aThCA Kpac-
HbIM, a B II0JIOBHHE — (DHOJIETOBBIM, TO €CTh IIOJIOBHHA
TraJaKTHK OT HaC OTAAJIAETCS, a MOJIOBUHA — NPUGAMKa-
eTCs.

Ha camoM niene Bce okasanoch He Tak. K maym-
aenuio Crnaiigepa, puonetoBoe cMelleHHe TPOSBHIH
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KaK AeCATKH rajakTHK? TyT, KOHEUHO, CKOJIbKO acTpo-
HOMOB — CTOJIBKO TEOPHiA, HO YTO KacaeTcs MpeACTaB-
JeHnii 0 HenpepbiBHOM TBOpeHHH, TO UX cyabba Obina
pelieHa U O6e3 JONOJHHUTENbHBIX TEOPUH, caMuM (ak-
TOM CYIIECTBOBAHHS KBa3apoOB.

I'naBHoe 31ech TOT (AKT, 4TO OOHAPYXKEHO MHOXe-
CTBO KBa3apOB BAAIM OT HAaC U HH OHOTO — B NpejeJiax
MUJLIMapaa cBeToBsIx Jet. [lomyyaercs, uto B faiekoM
npoliioM BcesieHHOH KBa3apoB CYILECTBOBAIO MHOXe-
CTBO, a ceituac ux HeT. KomiuecTBo KBa3apoB (KOTOpbIE,
BUAMMO, U SIBJISTIOTCS HCTOYHUKOM BCETO MJIU IIOYTH BCe-
r0 PAJUOU3JYUYEHHUs, KOTOPOMY YIAENHJ CTOJBKO CHJ
Paiin) c paccTosiHUEM TOJIBKO YBEJUUMBAETCS, 2 3SHAUMT,
uem MoJIoxke Gpia BeenenHast, Tem 6cbliie B Helt OBLTO
KBa3apoB. DTO 03HaYaeT, YTO CO BpeMeHeM Bo BceseH-
HOI TPOUCXOANT Kak MUHUMYM OIHO 3HAYHTEIbHOE 13-
MeHeHHe — YMeHbIIaeTcsl KOJIMYeCTBO KBa3apoB. ITOro
yKe IOCTaTOYHO, YTOOBI MOCTABUTh KPECT HA TEOPUU
HenpepsiBHoro TBOpeHNs. Ho /uiib B TOM ciyyae, eciu
KBa3aphl AeHCTBUTENIbHO HAXOASITCS TaK MaJIEKO OT HaC.
JTO NpPEANoJoKeHUe OCHOBAHO Ha MPEATIOCHLUIKE, YTO
NIPUYHHA CTOJIb 3HAYUTENBHOrO KPAaCHOTO CABHIa CIeK-
Tpa KBa3apoB — pacuinpeHue BceneHHoH. A ecau aTo
He Tak?

HonycTuM, 4TO KBa3apsl — 3TO HeGOJbIIHE KyCKH
COCEeIHUX TajJaKTHK, JeTsAlLIue NPoYb U3 siiep 3THX ra-
JIaKTHK BCJIeACTBHE HEKOETO MOIIHOTO B3pbiBa. B moc-
JlelHue oAbl AeHCTBUTENbHO ObLIH OTMEYEHBI TIPUME-
pbl B3DBIBAIOIMXCA TaJaKTHK, U Ceifyac acTPOHOMBI
THIATEJbHO CJEAAT 32 BCEMU rajlaKTHKAMH, KOTOpbIE
10 Kakoii-1ubo npuyune — ctpaHHas ¢opma, 6oabiioe
KOJIMYECTBO TYMaHHBIX NTeH, IPH3HAKK BHYTPEHHUX
COApOTaHMil — BHIMIAAAT HeTUNMyHO. Heckonbko kBa-
3apoB 6b110 0OHAPYKEHO UMEHHO HENMOAANEKY OT 3THX
«CTPaHHBIX TFaJIaKTHK».
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CoBnaznenne? MoxeT ObITh, KBa3aphl MPOCTO OKa-
3aJUCh Ha TOH Ke JIMHWM B3rJs/a, YTO U <«CTPaHHLIE
ranakTukus»? M ux Kak pas BbIIUBBIPHYJIO M3 rajak-
THK B3DbIBOM, 3aTPOHYBIIHM MUJUIHOHBI 3Be31? Ecau
BEPHO MOCJeAHEE NPEANOIOKEHHE, TO KBa3apbl MOIYT
HAXOAUTBCS He TaK YX U fajeKo oT Hac. To ecTh onHu
MOTYT HaXOAUTbCS JAJIeKO, a Apyrue — 6AM3KO0, 4TO B
LeJIOM He 3aCTaBjsieT Hac OTKA3BIBATHCS OT TEOPHH
HenpepriBHOro TBOpEHHUS.

TeopeTHYECKH HHYErO HEBO3MOXKHOTO B 3TOM HET,
HO CyLIeCTBYIOT apTYMEHTbI TIPOTHB TAKOM I'MIIOTE3bI.
JlonmycTuM, 4TO KBa3apsl AeHCTBUTENbHO BHIOpachiBa-
I0TCS M3 TAJIAKTHK C TaKOH CHJIOM, 4TO 0OpeTaroT 6/amu3-
KH€ K CBETOBBIM CKOPOCTH. TOF/a JIUIb YaCTh U3 HUX
ABHUTANIACH GBI O HANPABIEHUIO OT 3eMJIH U UX CHIEKTP
1MeJ1 6bl OTPOMHBIN KPacHbIH CABUT, COMBAIOMI yue-
HBIX C TOJKY M 3aCTaBJSIIOUIMII CYUTATh KBa3aphbl
CTPALIHO JATEeKUMM HeGeCHBIMH TeaMHu.

Ho npyMepHO CTOJIbKO e KBa3apoB JieTe0 Obl TOT-
Ja ¥ MO HANPaBJIEHHIO K 3eMJie C TEMH Xe OKOJIOCBETO-
BBIMM CKOPOCTSIMH, H B HX CIIEKTpe J0JXeH Obia 651 06-
Hapy>KHUBaTbCsl CTOJIb K€ OTPOMHBIH (pHOIeTOBBIH
C/IBHT.

A eule 10/KHBI ObLM ObI CYILIECTBOBATH KBa3aphl,
4bsl TPAEKTOPHSA Jiexkasa Ol M He K 3eMite, U He oT 3eM-
M, a 6osiee-MeHee MepHeHANKYISAPHO JUHUY HaIIeTo
B3IJISA/la, TOF/la B MX CTIEKTPE OOHAPYKMBAJCS GBI MIIb
yMepeHHBIN KpacHbIi nin PHONEeTOBbI CIBUT, HO, YUH-
THIBas MX MOTPSCAIONIYI0 CKOPOCTb, OHU 3aMETHBIM 00-
Pa3oM uaMeHU M Obi CBOe TIOJIOXKEHHe Ha Hebe 3a mapy
JieT HabJoneHuii.

Ha camom e zies1e yyeHbIM HEH3BECTHO HH OZHOTO
KBa3apa ¢ (PMOJIETOBBIM CABHIOM CIIEKTPA ¥ HH OHOTO
KBa3apa, KOTOPbIH MeHsT 6bl CBOE MOJI0KeHHe Ha Hebe.
Bce xBa3apbl UMEIOT CHEKTP € KpaCHBIM CABUTOM, OT-
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POMHBIM KpacHBIM cIBUroM. IlosnaraTs, 4To MO YHCTO
CJIy4ai{HOMY COBIIAZIEHUIO BCE U3BECTHbIE HaM KBa3aphbl
BBIOpOILIEHBI MOUIHBIMM B3PbiBAMH UMEHHO B HallpaB-
JeHHH 0T 3eMJH, ObL10 OBl HeJerno.

Tak, oA TsKeCTbio (PakToB, CBHAETEILCTBYIOLIMX
B NI0JIb3y HAJHYHsI OTPOMHOTO PAcCTOSIHMSI 0 KBa3a-
POB, a 3HaYuT, ¥ IPOTHB Teopuu HempepriBHOTO TBO-
penus, caancs u caM Open Xoitn.

Ortka3 ot Teopuu HenpepbiBHOTO TBOPEHUA COBEP-
IIEHHO He 03HaYaeT aBTOMATUYECKOrO MPUHATHUSA TEO-
puu Bosbmoro B3peiBa. BriosiHe BO3MOXHO, 4TO €CTh U
TPETUH BAPHAHT, KOTOPBIH NPOCTO NOKAa HUKOMY elle
He TpHiuea B rojosy. s Toro 4tobsl Teopusi Boab-
IIOTO B3PLIBA IMOJNHOCTBIO NOATBEPAUTIACH, HEMJIOXO
6b110 OB HaliTH KaKoe-HUOYADb sIBJIEHHE, KOTOPOE 3Ta
TEopHUs CHayaJIa peacKasaa Obl, a TOTOM HALLIOCh Gb
€My ToJTBepXKIeHHUE.

K npumepy, nonyctuMm, uto BceneHnas nefictBu-
TEJbHO U3HAYaJIbHO BO3HUKJIA KAK HEBEPOSTHO ILIOT-
HOe KOCMHYecKoe A#I[0, KOTOpOe BIIOCTEACTBHH B30-
pBajiocb. B MOMeHT B3pbiBa TeMIepaTypa B HEM JOJIXK-
Ha ObLIa TIOAHATHCSA A0 HEMMOBEPHO — MOXET ObITb,
1o 10 Munnuapnos rpagycos no Lensciio.

Ecnu ato neiicTBuTeBHO TaK, TO, 6yAb HAWIK NPH-
GOpBI JOCTATOYHO MOIHDI, YTOOBI ZOCTUTHYTb, HANpPH-
Mep, camoro Kpasi Habmozaemoit BeenenHoit, ¢ ux no-
MoH[bI0 Mbl 3abpanuch Obl JOCTATOYHO TAYOOKO B
npotunoe, YTobbl YIOBUTb OTTOJOCKH M3JIyYEHHUs, CO-
IYTCTBOBaBHIero HosbmoMy B3phiBY.

Ilpu TeMneparype nopsizka MHJITHapAa rpaaycoB
U3JTyYEHHE JOMKHO OBITh KpaiiHe SHEPIrUYHBIM B PEH-
TreHOBCKOM juanasone. OHAKO pacIIUpSIONIAACS
BceseHHast 1oJ)kHA YHOCUTb UCTOYHHK 3TOrO U3JIyye-
HHA 1PoYb OT HAC CO CKOPOCTHIO OAM3KOMH K CBETOBOM.
ITO 3HAYUTEBHO 0CTa0UII0 Obi IHEPTHIO UBTYYEHHST —
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110 TaKo#i CTeNeHH, 4YTO, Z0OPABUIUCH X0 HAC, OHO Mpea-
cTaBasiso 6bi COGOM yXKe PafHOBOJIHEI, NpaBaa o6a-
Jaoiuiyde omnpeneNleHHBIMH CBoiicTBaMu. B TedeHue
1960-x romoB yuyeHbie 3aHMMAIHCh YCTAaHOBJIEHHEM
TOTO, YTO 3TO AQJIXHbI OBITH 32 CBOMCTBA.

U naxonen, B Hauazne 1966 roxa B HeGe Gt 06HApPY-
’KeH c1a0blit GOH PaaAHOBOJIH MMEHHO TAKOTO THIA, KO-
TOPBIA JAOJKHBI ObLIN HCITYCKAaTh OCTaTKM Bospioro
B3pbiBa. BOT Temepp yxke TOYHO MOXXHO TOBOPUTH He
TOJIBKO 00 onpoBepxeHun Teopun HenpepbiBHOTO TBO-
DEHHS, HO M O IPOYHOM YCTaHOBJIEHHH TeoprH Bonbiio-
TO B3pBIBa.

YTto %, TOrza HaM NPUAETCS NMPUMUPHTHCS C TOTe-
peit. [Tepen nuioM Heu36eKHOCTH TUYHON CMEPTH KAXK-
J10r0 U3 Hac paHbllie JaXe Y TeX, KTO He BepHT B 3arpo0-
HYIO XXH3Hb, OCTAaBalIOCh yTelleHHe. MoXHO ObLIO
CYMTATD, YTO XHU3Hb GyHET NPOAOIKATHCS BEYHO U Ge3
nac. Ecaiu 681 BcenenHast cyuiecTBoBasa B yCIOBHSX
HenpepbiBHOTO TBOPEHHS, TO ¥ YeJIOBEYECTBA OCTaBa-
Jach bl BO3MOXHOCTD I€PeNeTaTh 10 Mepe HeoOX0nH-
MOCTH U3 CTapOH raJlakTMKH B HOBYIO U CYIII€CTBOBATh,
TaxuM obpa3oM, BeyHo. VIHAvBHAYyaibHAS CMEPTHOCTD
Tepsijia MPaKTHYECKH BCAKOE 3HaYeHUe B TaKoit 6oxe-
CTBEHHOU KapTHHe.

Ho pa3 BepHa Bce e TeopHsi BoJibIoro B3psiBa, 3Ha-
uuT, y Hameli BeenenHo# 6bL10 Hayaso U 6yzeT KoHell.
Jlubo oHa 6ymeT pacTATHBATHCSA A0 TEX MOP, MOKa BCe
raJIaKTUKH He COCTApSITCS, a 3B€3/Ibl — He YMPYT O/iHa 3a
ApyTo#, MO0 AOCTUFHET HEKOEr0 MaKCHMyMa, 1ocje
KOTOPOTO CHOBA HaYHET CXKMMAThCSl, BEPHYBIINCH B KO-
HEYHOM HTOTe K IePBOHAYAJIbHOMY COCTOSTHHIO KOCMH-
4yeckoro siia.

B 06oux ciyyasix 4eOoBeYeCTBY CyXIAEHO OymeT
HCYe3HYTh, U Ha MeyTax o Horomoaobuu ciepyer Ho-
cTaBUTb KpecT. CMepTh CHOBa BCTAaeT Nepej HaMHU BO
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Bceil cBoeit Heu3besxxHocTH, 1 homo sapiens, kak 6uo-
Jloruyeckuii BUA, N0TKEH CMHUPHUTHCS C 3TUM TaK XKe,
KaK M Ka)XAblil KOHKDETHbBIA YeJIOBeK.

Ho moxeT 651, eciu BeeneHHast Cy1ecTByeT HUK-
JIMYHO, Ka)KJble CTO MUJTMAPAOB JIET WJIH OKOJIO TOTO
BO3BpallasiCh K KOCMMYECKOMY SIHIY, TO Ha KaXAOM
1uKie 6yaeT BOZHUKATH YeI0BeYeCKHil WU HOX0OHbIR
eMy pa3yM (MJH MHOXECTBO TAKUX PA3yMOB), YTOOBI
CHOBA 3aaBaThCS BOIIPOCOM Hayajia ¥ KOHL BCETO Cy-
ILETO.



YacTtb BTOpas

O BOJIEE
NJIN MEHEE
HEM3BECTHOM






Pazaen 1
O APYrom >KHU3HH

I'nasa 20

HAYKA B IIOHCKAX NMPEJAMETA
H3YYEHUA

Bce, HaBepHOe, CabILIANN aHEKIOT O TOM, YTO CEii-
yac NPOU3BOAAT CTOJBKO 3aMEYaTEJbHBIX JIEKAPCTB,
YTO JJIsi HEKOTOPHIX M3 HUX AaxXe M O0JE3HM-TO HET.
«JlekapcTBo 6€3 601e3HH> — UMEHHO B TAKOM HOJIOXKeE-
HHM HaXOJMTCA ceilyac M HOBas HayKa 9K300HOJI0rHH,
«HayKa 0e3 rpe/iMeTa U3YUEHHUsI».

CaMo CJI0BO «3K300HOOrUs» IPUAYMAN aMEPHKaH-
ckuil Guosor, HobeneBckuit naypear [xomya Jlenep-
6epr. C0BO «3K30» B MepeBoOjie C IPEYECKOro 03HaA4aeT
«BHE», «CHApPYyXXH», a CaMa HayKa ¢ TAKUM Ha3BaHHEM
[10CBALLIEHA U3YYEHHIO BHE3EMHBIX (POPM XKUIHH.

Kaknx eme BHe3eMHBIX (OPM KH3HU?

Heusectno. Mbi He 3HaeM O CylleCTBOBaHUH HU
OHOIt BHE3eMHOM (POPMBI JKHU3HHU, MBI JIULIb NOAO3pe-
BaeM, YTO OHH MOTYT CyIeCTBOBaTh. JIOMXKHbI XKe ObITh
B KOCMOCE ApYTHe 3Be3/ibl, 0f00HbIe HameMy CouHILy,
BOKPYT KOTOPBIX KPYXATCSl IJIAHEThI, OAOOHbIE Ha-
wieit 3emne? Y kakoBbl GOPMBI XKHU3HH, OOUTAIOUIHE Ha
aTuX naaHetax? OHU — TOYHO TaKHe ke, Kak Mbr? Man
JMillb HEMHOTO TIOXOXH Ha Mac? Vau BoobiLe He oxo-
KU Ha Hac? Vnn naxe HeBOOGpasUMbI?

Huuero aToro Mbl He 3HaeM.
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Haxe B Hameit ConHeuHo#l cucTeMe MOXET HMETh-
cs XH3Hb — Ha Mapce, ckaxeM, win Ha Jlyne. Ecan
3TO TaK, TO KaKOBa OHa?

U 310r0 MBI He 3HaeM.

Ho pasMblmiasiTh Mbl MOXeM COBEPUIEHHO CBOOOA-
HO, H €CJIM peajbHBIX OObEKTOB /151 U3YYEHUS Y HaAC
niepes r1asaMu HeT, TO NPHAETCS 0OOMTHCH paccyxae-
HUSIMH Ha OCHOBE MMeEIOHIUXCS B HayKe IpeACTaBJIe-
HHil. B aToM cMpiciie Jlenepbepr — sx300M0OT, KaK U
acTpoHoMb! Y mibaM CunTtoH u3 Jloyasickoii o6cepsa-
topuu, Credpen Hoyn us xopnopauum «Pann», Kapa
Caran u3 T'apBapAcKo#t o6cepBaTopuu Wiy XuMuk la-
posba IOpu us Kanudopuuiickoro ynusepcurera.

oy, k npuMepy, B cBoeii kHUTe «[lnaneTsl, mpu-
TO/IHbIE JJIS YEJIOBEKa» IPUXOAMT K BHIBOAY (CM. IJia-
By 22), uto B oxHO# auib Hawel [anakTHke uMeeTcs,
110 BCell BEPOATHOCTH, 0K0J10 640 000 000 o6uTaeMbIx
NJIaHeT 3eMHOTO THMa (a B APYTUX TFaJIaKTHKAX UX MO-
JKeT ObITh MHOTO MUJITHADAOB).

CaraH uzeT ene Aajblle; OH CYNTAET PaBAONOx00-
HbIM, 4TO 0K0J10 1 000 000 ntaneT B o/1HOI JTUIIb HaLIeH
TanakTuke 06UTaeMbl He MPOCTO JKUBBIMHU CYIIIECTBAMH,
HO CYIIECTBAMH Pa3yMHBIMH, CO3JATENSIMH Pa3BHUTBIX
uuBuAM3anuil. OH naxke BBIABUHYJ NpeIIOOXKeHHe,
YTO NpeACTaBHTENN Pa3yMHBIX HMHOILIaHETHHIX (opM
XXM3HH B JaJIEKOM NIPOLLIOM NOCEAny 3eMIIo, U IUTH-
pyeT JereHay o BaBusoHe B 10Ka3aTeIbCTBO TOTO, YTO
HMBHIU3alMs OblJIa OCHOBaHA MHOTOMY/IPbIMH CyIile-
CTBaMH HEYeJOBEYECKOTO MPOUCXOXKAECHUSI.

Ho Ha yeM ke MOXHO OCHOBBIBATh IOAOOHOTO poza
paccy>KIeHHsl, eCIH laxke HadaTh-TO He C 4ero, eciiv B
HalleM paclopAXeHHUHU HeT Aake MajeHinel YacCTHIKH
BHe3eMHOM XHU3HU?

B oTBeT MOXHO CKa3aThb, YTO HAM €CTh C Yero Ha-
yath. HaM M3BecTHa Kak MHHHUMYM OJHa IJIaHETa,
CILIOUTb IPOHU3AHHAS XKM3HbIO, — 3TO HalIa COOCTBEH-
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Has nuiaHeta. KoneyHo, B onpene/ieHHOM CMBIC/E PHC-
KOBAaHHO M B KpaiiHeil CTeneHH 3roleHTPUYHO JeaTh
Kakue-TO I100a/bHbIE BHIBOABI BCEJEHCKOTO MaCUITa-
6a, OCHOBHIBasiCb Ha AAHHBIX BCErO JHIIb ONHOH Majo-
3HAYUTENIbHOH IJIAaHETHI, HO CYLIECTBYeT BIOJHE ybe-
AuTeAbHAs apryMEHTALHs B 103y HMEHHO TaKOro
IIOAX0JA.

Bo-nepBbix, ¢ XUMHYECKOii TOUKH 3peHHs 3eMiisd —
OCTAaTOYHO 3aypsAHasl IJIaHeTa. ACTPOHOMBI, U3y4as
COCTaB 3Be3]] 1 MEX3Be3IHOI MaTepHH 110 COCTaBY IO-
JI01AaEMOT0 M OFPa’XaeMOro MMM CBeTa, BhipaboTanu
yBEpEHHOe MpeLCTaB/ieHUe 06 OTHOCHTENBHOMN PACIIpo-
CTPAHEHHOCTH BO BcesleHHOit TeX UM UHbIX BelleCTB.

BoJabuie Bcero Bo BeeneHHOIt jierkux ras3oB, BOJO-
poaa ¥ reausi. Cuia TPUTSXKeHUs1 3eMJid BO BpeMs
(opMUPOBaHUS ILIAHETHI ObLIA CULIKOM MaJa, a TEM-
nepatypa Ha Hefi — CIUINKOM BearKa, YToObI 9TH Ba
rasa MOIJIH yAepxatbea 3aech. I1o Toil xke npuynHe Mbl
yTPATHJH U €Ille HECKOJIBbKO ra30B, HAPHMEP HEOH U
apToH, HO B OCTAJIbHOM CTPOE€HHE 3eMJH Mo MpHpoje
CBOEH M MO OTHOCUTEJBHOMY COAEPXKAHHIO XHMHYe-
CKHX 2JIEMEHTOB He OTJIHYaeTcst OT cTpoeHus: BeeneH-
HOI B LEJIOM.

Hama 3emis — oObluHas, TUNIHYHAA miaHeTa. OHa
He COCTOUT U3 KaKHX-TO PEAKHX 3JIEMEHTOB, CIyvaiiHoe
1 HeCTaHJapTHOE COYeTaHHe KOTOPbIX MOLJIO Obl cae-
JaTh €€ YHHKAJIbHBIM TLIALJAPMOM [JIsl 3apOXKACHHS
skusHUA. Ha caMOM Jiesie eciy TAe-TO B KOCMOCe HaM NHo-
najeTcs NJaHeTa, Macca H TeMNepaTypa KOTopoi 6yayT
CXOH C 3eMHBIMH, TO CJIEAYET OXKUAATD, YTO 1 TIO XHMH-
4eCKOMY CTPOEHHIO OHA Oy/IeT cxoxa ¢ 3eMeii.

Hrak, ecid HaM nomajgercsl Takasi mjaHera — K
BCTpeYe ¢ KaKMMH JKUBBIMH CyIleCTBaMM Ha HeH HaM
roToBUTbCA? UTOOH AAaTh OTBET HA 3TOT BONPOC, HAZO
CHayajia pa3o6paThCsl, Kakue BooOLIe MOTyT ObITb XKu-
Bbl€ CYLIECTBa.
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Io Bceit 3emiie 06UTaeT NPUHLIMNIHAIBHO TOJBKO
onHa ¢opMa KHBBIX CymecTB. B ocHOBe BCero xuBsoro,
OT MpocTeiinero BUpyca 10 OTPOMHEHIIEro KUTa HIH
KPaCHOTO JepeBa, JieXaT 0eJIKH U HyKJIEHHOBbIE KHUC-
J10THI (CM. raaBy 6). Bee aTH XHBbie CyIIECTBa HCTIOJIb-
3YI0T OZHH H Te K€ BUTAMHHEI, B UX OpPraHu3Max npo-
HCXOAAT OHH U Te XKe XUMUYECKUe PeaKIiu, IHepPrus
BbICBOOOXKIAETCS H HCIIOJIb3YETCHA OAMHAKOBBIMH CIO-
cobamu. Bce xuBOe IBMXETCS OMHUM H TEM JKE MYTEM,
Kak 6b1 HM OTJIMYAJKCH JPYT OT ApYyTa pa3Hbie GHONO-
THYECKHE BUIbI.

Bosnee Toro, )xu3Hb Ha Hallel IJIaHETe 3aPOAMUJIACDH B
MOpE€, H XHBbI€ CYLECTBA COCTOAT POBHO M3 T€X XUMH-
4eCKMX DJIEMEHTOB, KOTOPHIE B H300MJIMK HpeacTaBIIe-
HBI (WM GBI TIpeCTaB/IeHbl ) MMEHHO B MOPCKOM BOZE.
Het B XMMHYECKOM COCTaBE XKHUBBIX CYIIECTB HUKAKHX
TAHHCTBEHHBIX MHTPEAMEHTOB, HHKAKHX PEAKHX WIH
BOJIIIeGHBIX IEPBO3JIEMEHTOB, /151 OOPETEHHSE KOTOPHIX
NoHano6uA0Ch 6bi OUEHb MAJIOBEPOSITHOE COBMAIEHHE,

Ha sni060#t nutaneTe ¢ Maccoi ¥ TeMIIepaTypoii Kak y
3eMJIM TOXe CJeXyeT OXHIAaTh HaJIMYMS OKEAHOB U3
BOZBI C PACTBOPOM TOTrO ke Tumna coJieit. COOTBeTCTBEH-
HO, ¥ 3aPOAMBIIIASACS TaM XXHU3Hb OyIeT UIMeTb XMMHUYeC-
KMii cOCTaB, CXOAHBIH ¢ 3eMHOIH k1Boi1 MaTepueii. Ciie-
IyeT JIK U3 5TOTO, YTO U B IAJIbHEIIIEM CBOEM Pa3BUTHH
9Ta JKU3Hb OyaeT NOBTOPATH 3EMHYIO?

BoT TyT TOYHO YBepeHHBIMH ObiTh HenMb3s. U3 on-
HHX U TeX K€ XHMUUYECKHX IIEMEHTOB MOXHO cOOpaTth
MHOXECTBO pPa3jMYHBIX codyeTanuil. He uckioyeHo,
YTO B MOJIOZOCTY Hauiell IIaHETH, Ha CaMoif 3ape 3a-
POXEHHS XM3HU, B MEPBOOBITHOM OKeaHe IUIaBau
TBHICSIYM TPUHIIMNHMAIBHO CAaMBIX Pa3HBIX )KHBbIX (pOpM.
JlonycTiM, 4TO OfAHA U3 HUX nobeAuaa BCce OCTaNbHbIE
B KOHKYPEHTHO#1 60pbbe, H TYT yXKe Hesib3si OTPHLATH
BEPOATHOCTD TOTO, YTO STO MPOUIONLIO MO YUCTOH CIIY-
yajiHocTH. A Teneph eAMHCTBEHHOCTD HbIHE CYI{eCTBY-
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101leil )KH3HH MOXET HATOJKHYTh HAC HA JIOXKHBIH BbI-
BOJ, YTO HMEHHO TaKOe CTPOEHHE KUBON MaTEpPHH sIB-
JI55eTCsL HeU36eXHbIM.

Ja, BoamoxHo, Tak u 6bu10. Ho BCe uMeromuecs y
Hac JIaHHbIE OKA YTO CBUJIETEIBCTBYIOT O IIPOTHBOIIO-
103kHOM. B 1950-x 11 1960-x rogax XHMHKH IIHITAIHCH
HCKYCCTBEHHO IOBTOPUTD Te YCJIOBHSI, KOTOPbIE Peod-
JlaiaJii Ha IepBOOLITHOM 3emie, M COOCTBEHHBIMY [Jia-
3aMH Haba0nanu CIOHTaHHOEe (POPMHUPOBaHKE CIIOX-
HBIX MOJIEKYJI H3 MPOCTHIX BellecTB (CM. IJ1aBy 9).

ITUMH CI0XXHBIMHM MOJIEKYJIaMH OKa3ajJHCh 3HAKO-
Mbi€ BELeCTBA, U3 KOTOPHIX H COCTOMT HAlll OPraHH3M:
AMHHOKHMCIOTH — KUPHHYMKH, U3 KOTOPHIX CTPOATCSH
0€JIKH, HYKJIEOTHAB — CTPOUTEIbHBIH MaTepHai s
HYKJIEMHOBBIX KHCJIOT, IIOPGHUPHHOBBIE KOJIbIIA — M3
HUX TIONYYATCA XJI0POGUILT U reMOTNO0HH.

Bce BemecTBa, caMocTosATeNbHO QOPMUPYIOLIMECS
B CHCTEMaX, HMUTHPYIOIIHX NepPBOOLITHBII OKeaH, Ha-
XOASTCA HAa MarucTPaIbHOM MYTH XXMBOH MaTepHH
MMEHHO 3HAKOMOTO HaM Tuma. He Obijio moAyueHo HH
O/IHOTO PMMepA HIara B CTOPOHY € 3TOro myTu. Moxer
6bITh, KOTAa-HUOYAb TakoM npuMep U Gyner NosydeH,
HO € IPOBEACHUEM KaXI0TO HOBOFO DKCIIEPUMEHTA Be-
POATHOCTb 3TOTO COOBITHSI YMEHbINAETCS.

CraJio 6bITh, Ha 10601 IIaHeTe, HOX0XKeH Ha HauLy,
XHMMHY€ECKasi OCHOBA XKH3HH, CKOpee Bcero, GyeT Takoi
Ke, Kak 1 Ha 3emiie. OCHOBaHMIT CUMTATh NO-APYTOMY Y
Hac HeT. BoJjiee TOro, BeChb X0 5BOJIONMH B LIeJIOM I0JI-
KeH GbiTh TakuM xe. [lox AaBieHHEM eCTECTBEHHOTO
ot6opa Bee A0CTYMHbIE PETMOHBI IUIAHETh Gy YT 3am0-

- HATBCS )KMBbIMH CYILIECTBaMH, 00peTAIOMUMH He06X0-
IMMBIE CTIOCOOHOCTH Ji7isl AA2NTALMHU B 3STHX PETHOHAX.
Ha 3emie noce 3apoxieHns ’)KU3HH B MOPE MOCTENeH-
HO TIPOM3OLILIM KOJIOHU3AIMs MPECHEIX BOJ CYLIECTBa-
MH, CIOCOOHBIMH COXPaHATH COJIb, KOJIOHH3AIMA CYLIH
CYILECTBaMH, CIIOCOOHBIMH COXPAHATEH BORY, H KOJIOHH-
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3alMsi BO3AyXa CyLIECTBaMH, MOJYYHBIIMMH CIIOCO0-
HOCTB K IOJIeTy.

U na npyroii nyiaHete Bce I0JMKHO IPOU3ONTH TOY-
HO TaK e — U TaM OyAyT AeficTBOBATh Te Xe OrpaHH-
YeHUs Ha OTKJIOHeHUA. HU Ha ozHO¥ ILIaHeTe 3eMHOT0
THIA JIeTaloee CylieCTBO He CMOXKeT BBIPacTH 6oJibiie
OIIpe/leIEHHOTO pa3Mepa, TaK KaK ero JOJIXKeH AepKaTh
BO3IYX; MOPCKOE CyLIeCTBO JOJDKHO HJIH MMeTh 00Te-
KaeMy10o ¢opMy, WIH NepelBUTaTbCsA MEATEHHO H TaK
nanee.

Tak 4TO BHOJIHE Pa3yMHO OXHWJATh OT UHOIJIAHET-
_HBIX XXMBBIX CYHIECTB MOSABJAEHHS ¥ HUX 3HAKOMBIX HaM
4epT — IPOCTO U3 CO0OpaKeHHH palinoHaTbHOCTH. [IBY-
CTODOHHSSI CUMMETPUS <«IIPAaBO-JIEBO» TOXKe NOJKH4
HMMETb MECTO, KaK Y1 HAIHYHE OTAeJbHO BbIHECEHHOH ro-
JIOBBI C pa3MelleHHeM TaM MO3Ta M OPTraHOB YyBCTB.
Cpenu nocnenHux 06A3aTeNbHO JOMIKHBL OBITH CBETO-
Bble PeLeNTOPH, aHAJIOTHYHbIe HAWNM ryiasaM. bosee
aKTHBHBIE XK1BbIE (POPMBI TaK K€ JOKHBI YOTPeOSITH
B NUILy pacTUTeAbHbIe GOPMBI, ¥ O4€HDb BEPOSITHO, UTO
MHOTIAHETAHE, TaK JKe KaK Mbi, OYZIYT BUHATH KUCIIOPO-

AOM — WJIH HOTJIOIATh €70 KAKUM-TO MHBIM CIIOCOGOM.

Kopoue roBops, HHOMIaHETHBIE CYIIECTBAa HE MOTYT
OBITH COBEPILEHHO HEMIOXOKHMH Ha Hac. HecoMHeHHO,
BIIPOYEM, UTO B KOHKPETHBIX HOAPOOHOCTSIX OHM OyAyT
OT HaC Pa3sUTeNbHO OTJIMYAThCS: KTO MOr OBl IIpeicKa-
3aTh, CKaxkeM, OGJIMK YTKOHOCA 10 OTKPBITHS ABCTpa-
JIVM UJTH BHEIIHWI BUJ 1yOOKOBOMHBIX PHIO 0 TOTO,
KaK JIIOAH CMOIJIH TIOTPY3HUTbCA A0 TAyOMH MX 0OM-
TaHUA?

7KusHp kpaiiHe M3MEHYMB2 B OTHOUIEHHH MHOXe--
CTBa MeJIKUX JeTaseld. HecMOTpst Ha eMHyIO XMMMYec-
Kyio 6a3y ¥ eQHHOEe HaNpaBJieHHEe PA3BUTHUS, KOJIHYE-
CTBO BO3MOKHBIX BapHalluii Ha TeMy HaCTOJIbKO BeJIUKO,
YTO COBEPLIEHHO HEBEPOSITHO, YTOObI, MO CTPAHHOMY
COBTIAfIEHHI0, Ha IPYTOi NJIaHeTe Pealu30BaTHCh B TOY~
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HOCTH Te e BapHaLiHy, YTO ¥ Ha 3emuie. boiio 6bi cTpaH-
HO OXMJATb, YTO MHOIJIAHETAHHUH OyAE€T BHICAAAETD
TOYHO KaK 4YeJIoBeK; 60Jiee TOro, CTpaHHO OyAeT 0XKHMAATh
Iaxe npubauauTenbHoro cxonctea. Y Bee xke y Hac 6y-
IET CTOJBKO OOLIET0, YTO JIIOAH CMEJIO CMOTYT CYHTATh
TAKOTO POAA HHOIJIAHETSH €CJIM He POJAHBIMHU GPaThsiMH,
TO ABOIOPOAHBIMH YK TOYHO.

OxHako, K COXANEHNIO, VIAHET COBCEM YK 36MHOTO
THIIA B IPe/ieax A0CAraeMoCTH He HabuonaeTcs. B Ha-
weiil ConHeyHoH cricteMe ToAbKO Benepa uMeer maccy,
OJIM3KYIO K 3eMHOI1, HO TeMIIepaTypa Ha Helt CIIMHIKOM
BBICOKA, YTOOBI TaM MOTJIO 3aPOAUTHCA YTO-TO, XOTh OT-
JTaJIeHHO HANOMHHAIOIee Hally XXu3Hb. Mapc, Hampo-
TUB, UIMEET TEMNIEPATYPY, He TaK CHJIBHO OTAHYAIOLLYIO-
cs1 OT Hamleii (B CTOPOHY IOX0JIOIaHUs ), HO Macca €ro B
JleCAITb Pa3 MeHbIIlE 3eMHOI1,  TOITOMY arMocQepbl TaM
aepxutcst oueHb Masio. Ha Mapce Het kucaopozaa u no-
YTH HET BOJBIL.

Ho Tak /M yX HeoOX0nuM i XKHU3HHA KHCIOPOI?
Hanunuue atoro rasa B Hameil atMocdepe o6ycoBie-
HO, CKOP€e€ BCero, HCKIIOUUTEIbHO AeSTEeNbHOCTBIO 3e-
JieHbiX pactenuit (cM. raapy 13). [lo mosiBenus sene-
HbIX pacTeHWil KMCJIOpOAa B BO3AyXe, CKOpee BCEro,
BooO1IEe He ObLIO0, ¥ KU3Hb 3apoauiach 6e3 Hero. Jaxke
110 Cell JIeHb eHie CYLIECTBYIOT HEKOTOpbie 6aKTepuH,
KOTODBIM 151 )KU3HEAESATENbHOCTH HE HYXEH KHUCHO-
poxn; 6osee TOrO, /1715 HEKOTOPEIX U3 HUX KHCIOPOX BO-
obuie cMeptesied. Buaumo, aTi 6aKTepuu — PEIHKTHI
’KMBOI MaTepu#l JOKUCJIOPOIHOMH 3MOXM.

[a, y Hac HeT CBUAETEBCTB TOTO, YTO B OTCYTCTBHE
KHCJI0POZa BO3MOXKHO CYILIECTBOBaHHE KUBBIX CYILIECTB
c10XkHee 6HaKTePUH, HO YBEPEHHO OTPUIIATh TaKy10 Bepo-
ATHOCTb MBI He MoxkeM. [IpaBusibHee Bcero OyaeT npH-
3HaTbh, YTO €CJI Ha Mapce U eCTb )KU3Hb, TO B YCIOBUSIX
OTCYTCTBMSI KHCJIOPO/Ia OHA I0JI2KHA MMETD KpaiiHe 1po-
cToie GOPMBIL
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B navane 1960-x rogoB MHOrue oYeHb HaAEesIHCh
Ha TO, YTO Ha Mapce AEHCTBUTENbHO eCTb KaKHe-TO
npocThie pacTutenbHbie dopmsl xku3nn. Ha atoit naa-
Hete HabJI0AaIoTCs 3eJIeHble MATHA, O4ePTaHUs KOTO-
PBIX MEHAIOTCS B 3aBUCHMOCTH OT BpEMEHH Tofia, Kak
6yaTO pacTUTENbHOCTb TO HACTYIAET, TO OTCTYMNaeT.
CHHTOH UCCIeA0Bas OTpaXkaeMblit MapcoM cBeT u cae-
JIaJ1 BHIBOA O MPUCYTCTBHH TaM XMMWYECKHX BEHIECTB,
NOXOXHX Ha MMEIOIHUECS B PACTEHUAX. YYeHbIe npobo-
BaJIM BBHIPAIUBATb B «MapCOMOAOOHBIX>» YCAOBUAX —
X0JI0A, HEXBATKa BOALI, OTCYTCTBHE KHCJIOPOAa — He-
KOTOpbI€ U3 MpOCTeHIINX POpM 3eMHOIi paCTUTENbHOI
*u3HH, ¥ Te Beokunu! Ha camoMm gmese, npoctbie dop-
Mbl )KHU3HH — 6aKTEpUH U TPUOKU — BHDKHBATH Y yde-
HbIX B J1aGOpaTOpUAX AaXe B YCHOBUAX HMHTALUH
KyZaa 6osee cypoBoii arMocgepnt IOnuTepa, Hackimen-
HOM ANOBUTBHIMH METAHOM H aMMHAKOM.

K coxaneHmio, pU3HAKK MapCHaHCKO#M JKU3HH CIMII-
KOM PacCIIbIBYATHI, H TI0JIaTaThCsl HA HUX Henb3A. CuH-
TOH OOHAPYXIJL, YTO OTpaXkaeMblit MapcoM cBeT MOXHO
HCTOJIKOBATH M 6€3 NPUBJICYEHHS PACTHTENLHOMN XKU3HH.
CaraH pa3paGoTa TeopuIo, OObACHAIOILYIO PaCIUPEHHe
U CKaTHe 3€JIeHBIX MSATEH Takoke 6€3 YIIOMUHAHHSI 0 XH-
Boit MaTtepun. U uto xy>ke Bcero, Mariner 4, nposieras B
uioste 1965 roxa Mumo Mapca, cortorpaduposan mo-
BEPXHOCTb 3TO#l IIAHETH], U 0Ka3aI0Ch, YTO OHA UCTIEI-
peHa kparepamu. Hanuuue 3THX KpaTepoB CBUAETEND-
cTByeT 06 OTCYTCTBHH 3PO3UH, & 3HAYUT — O AOJTOM OT-
cyrcTBuM Boasl. BeposaTnocTs TOro, yto Ha Mapce Boo6-
11e Korza-Au60 3apoXKaaiach KH3Hb, Pe3KO CHH3MAACH.

Ho Hanesxna eme termutcsi. Hekoropbie acTpOHOMBEL,
B uX uncyie — Caras, 10 CHX MOp OTCTaHBAaIOT BEPCHIO
0 TOM, 4TO Ha Mapce MoxxeT UMeThCs ku3Hb. [la, naxe
caMbie ONITUMUCTUYHO HaCTPOEHHBIE CTOPOHHUKH 3TO#
FHIIOTE3bI NPU3HAIOT, YTO MIAHCHI HEBEJIMKH, HO 3aTO Ka-
KHe IepPCIeKTHBBI OTKPbLIO Obl fiepes; HayKoi o6Hapy-
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’KeHue XKU3HN Ha Mapce! Eciin oHa Gynet oGnapyxena,
IycTh Aaxe B nipocteiimeii opMe, 310 6yAeT OrpOMHbIIA
1ar Brepen AJsi 9K300H0JIOTHH.

HonycTtuM, yto 6a30BO€ XMMHYECKOE CTPOECHHE Map-
CUAHCKOH XKHU3HU (€CJIM TaKOBasI CYyLIECTBYET) COBIa/a-
€T C HalllHM, YTO MapCHaHCKasl XKUBasi MaTePUsi COCTOUT
TaKKe H3 6eJIKOB M HYKJIEMHOBBIX KHCJIOT, & Te — U3 TeX
e MPOCTEHNINX CTPOUTENbHBIX KMPIIHYHKOB, YTO U Ha
3emie. Toraa Bce Haliy BBIKJIAAKH O €IMHCTBEHHOCTH
1y TH 10608 JKUBOK MaTEPUH MOJIYYHIH Obl PyHAAMEH-
TajIbHOE NOATBEPXKACHHE,

WUnu, Hao6opoT, NPEeanionokuM, 4YTO MapCHaHCKast
OUOXUMHUS OKAXKETCS MPUHIIMITHUAIBHO OTJIMYHOM OT Ha-
wei. Ito 66110 GBI eme JTyymie. B pacniopsixenuu yde-
HBIX BIIepBbI€ 0Ka3aJ1ach Obl JKUBast MATEPHS], COBEPIIEH-
HO HeIoXoxXas Ha BCe, YTO OHH [0 CHX [Op BHAEJH.
B pesy.ibrate, cpaBHHBast 1Be abCOMIOTHO pa3Hbie CTPYK-
TYPHI, OHM MOL/IH OBI NI0JIyYHTh HEOLIEHUMBIE 3HAHUS O
[IPUPOZE KHU3HHU, KAK TAKOBOIl,

B o61eM, yueHbie He XOTST KAaTb, NOKA YeJOBEK
A0NeTHT A0 Mapca U BBISICHHT HENOCPEACTBEHHO Ha
MecTe, eCTb TaM YTO-HHOY b XKUBOE WK HeT. [loaToMy
pa3paboTanbi npuGOPLI, KOTOPbIE MOXKHO OTIIPaBUTh HA
Mapc B aBTOMaTHYECKOM pexXuMe, YTOOb! TPOU3BECTH
TaM npobbl Ha HanuyKe XU3HU. Takue UCCIeA0BaHUs
JIeXaT B 06/1aCTH «IIPUKJIAAHON 3K306H0MOTHIY. AT
mapaT BO3bMeT HpoObl MApPCHAHCKOM IbLJIM U TPYHTA.
ITH npobsl, B KOTOPBIX, BOSMOXHO, OKaXKyTCS KMBbIe
KJeTKH, 6yAyT NOMeIeHk B PaCTBOPHI COJiel U MUTa-
TEJIbHBIX BEIEeCTB, CIIOCOGHBIX MOAAEPXKUBATh XHU3Hb
3eMHOro 06pasia, a mpubopsl OyayT oTMeYaTh M HEpe-
AaBaTh Ha 3eMJIIO aHHBIE O JIOOBIX H3MEHEHHSIX KHC-
JIOTHOCTH UJIH TIPO3Pa4yHOCTH pacTBopa. 11y, Bo3aMOX-
HO, 32 OTCJEXHBaeMbili mapaMmeTp OyZeT HpPUHATO
conepxaHHe YIIeKHCJIOro rasa Win Hanuune ¢pepMeH-
TOCHEUH(PHUIECKHUX PeaKiiuil.
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Hasimume Takux n3amMeHeHuit Ob1I0 651 CHIIBHBIM CBH-
ZIeTeIbCTBOM B II0JIb3Y He TOJBKO CYIIeCTBOBAHHS KH3-
HH Ha Mapce 800611te, HO 1 HATUYHS Y 9TOH XKU3HH Tex
ke OHOXMMMYECKHX MEXaHM3MOB, UTO U Y Hac.

Ho 4T0, ecii HUKAKMX H3MEHEHHi Tak U He Gyaer
3apuxcuposaHo? Byzer iu 310 03HayaTh, YT0o Ha Map-
ce XHU3HH HeT? MK uTOo Hall annapat oMyCTUJICA B 1Iy-
cthiie? Viu uto MapcuaHckye ¢GopMbl XKU3HHU He CII0-
cOOHbBI MOAIEPKUBATh CBOIO XXU3HENEesITENbHOCTh Ha
OCHOBE TE€X BEHIECTB, KOTOPBIE MBI UM IpejiaraeM?
TyT Henb3st ObITH YBepeHHBIMM HH B YeM. IIpuaercs
JK/IATh X0 TeX Nop, OKa YeJOBEK M B CaMOM Jiesie He
okaxeTcss Ha Mapce.

Bo3MoxkHO, KakHe-TO MOACKa3KH YAACTCA NONYyYHTh
¢ nomousio Jlynsl. Ha JlyHe MBI okaskeMcd yepe3 napy
JIeT, M, XOTsl TaM, HACKOJIbKO HaM H3BECTHO, HEeT HUA BO3-
JyXa, HU BOZIbI, TAM BCE JKe MOXeT UMeThCs ku3Hb. Oc-
TATKH BO3JyXa U BOABI MOTYT 33/1ePKaThCA BO BHYTPEH-
HMX NOMOCTAAX JIyHBI MM KpaTepax, IA€ U MOTYT ObiTh
o6HapyxeHbl npoctsie opmbt sxusnu. Eciu nyHnas
XHU3Hb OKAXKETCS APUHIMIHATIBLHO OTJIUYHOM OT 3eM-
HOI, TO TaKo# pe3yIbTaT OyeT He MeHee YI0B/IeTBOPH-
TeJbHBIM, 4eM 6yab OH moJsiyyeH ¢ Mapca'.

Ecan e okaxercs, 4TO XU3Hb Ha JIyHe HMeeT B Oc-
HOBe CBOeil Ty JXe XHUMHYECKyl0 CTPYKTYpY, 4TO H
JKH3HBb Ha 3eMJie, TO 3HAYHMOCTDb 3TOrO (aKTa ABUTCS
enife 6osbiuM BompocoM. BriosHe Bo3MOXHO, YTO ee
3aHEC/N TyZa YXe NPH3eMJISBIIMeCs paHee annapathl
¢ 3emin.

Bosee Toro, HekoTopble aCTPOHOMBI CYHTAIOT, YTO B
JaJIeKOM IPOIIIIOM, Koraa 3eMiis u JIyHa 6blan ropasao
6auke APYT K APYTY, 2 60MOapAMPOBKA MeTeoOpHTaMU

' HanmoMuuM Ha BCAkMii cilyyaii, 4TO YyesoBeK NeHCTBUTENbHO
seicanuicst Ha JIyHe B 1969 rony, Ho HUKaKoit XUBOH MaTepHH NpH
3TOM 0GHapysxeHo He 6bin0. (ITpumex. nep.)
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Obla aKTHBHEE, MaTePHsi ¢ OJHOTO U3 HeOECHBIX Tej
MOFJIa nonazaTth Ha Apyroe. Opu HeaaBHO BBICKa3all
npeanoJoxkeHne, yTo Ha JIyHy M0Mao B CBOe BpeMsi 10-
CTaTOYHO MHOFO BOZbI ¢ 3eMJIH, YTOO! TaM MOTJIO 00pa-
30BaThCA Ha KOPOTKHiII CPDOK HEKOTOPOE KOJUYECTBO
o3ep. B rakoM cayuae JIyHa Mor/ia OKa3aThCs 3acesTHHOM
’KH3HBIO ¢ 3EMJIH 32 MHOXKECTBO 310X /10 Ha4aIa KOCMH-
YecKoii TpOrpaMMbl, ¥ AJIsi TOTO, YTOOBI TTOJIYYHTD Jeii-
CTBUTEJBHO 3K300HOTIOTHYECKHE AaHHBIE, TPUAETCS
JKAaTth noJjieTa Ha Mapc.

OnHako, HECMOTPsI Ha BCe BbILIENPUBELEHHbIE Pac-
CYXJEHHUsA, Mbl BbIHY>KAEHBI BEDHYTHCS K H3HAYQJIbHO-
My IOCTYJIATy: B HACTOSI{MIT MOMEHT y 3K300H0NIOrHHU
TTOJIHOCTBIO OTCYTCTBYET MpPEAMET /s usydeHus. Bee,
4YTO MBI MOXKEM Je/laTh, — 3TO TEOPETH3IHPOBaTh, NyCTh
ybeaUuTENIbHO, HO TTOKa 6He30CHOBATEBHO.

MHuorue 6uosioru (0CoGEHHO M3BECTHDIM rapBapi-
ckuit 3o0mor Axopax Teitnopa CumriicoH, 60abmoi
JMi06HuTeNb GAHTACTUKHU H YeJIOBEK, HUKAK He CTPajaio-
Uit OTCyTCTBHEM BooOpaxenus, n Oeonocuit obp-
’KaHCKH U3 YHuBepcureTa Pokdeinepa, yenoBek uc-
KJIIOYMTENBHOTO MHTEJJIEKTYATIBHOTO JapPOBaHUs) yKe
BBIXOZAAT U3 cebs1 M0 NOBOAY U3JVILIHETO, Ha UX B3TJIsA,
3HTY3Wa3Ma HayKH, [I0 CHX HOD He UMeolleil HUKaKo-
ro pPeajbHOrO COAEPXKaHHs.

Tax YTO, HECOMHEHHO, 3K300H0JIOTH JOJIXKHEI Aeii-
CTBOBATh MOCTENEHHO, AT 32 [IaroM.

Ilaz 1: BbipaboTaTh MPOYHYIO 6a3y, OCHOBBIBAACH
Ha e€IMHCTBEHHOM H3BECTHOM HaM THUNE >KH3HH —
3eMHOM.

Ilaz 2: onipo6oBaTh CBOM OCTOPOXHbIE BBIBO/IBI Ha
MaTepuaJe, nojay4eHHoM Ha JlyHe u Ha Mapce, koraa
10Tyaa A06epeTCst NN CaM YeJIOBEK, UM COOTBETCTBY-
IOLLKE LIEJU KCCAEA0BAaHUSA TIPHOOPDI.

Ilae 3... XoTs1 HeT, AaBaiiTe CHavYa/a Jyylle JOKAEM-
Cs1 BBINOJIHEHNA 1iara 2.
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Tnasa 21
Mbl, YMEPEHHBIE

3nech, Ha 3eMJie, XKU3Hb PA3BUBAJIACH IO MHOXKECTBY
PasNUYHBIX HaNpPaBJeHHH, HACAIBHO NpUCIocabinBa-
SICh K CaMBbIM PasHOOOPa3HbIM YCJIOBHSM OKpYXKalolei
cpenbl, npUHUMas Takue GOPMBbI, 10 KaKUX He JOAyMa-
J10cb Obl M camoe 6e3yMHoe BoobpaskeHHe, ecy 6bl TONIb-
KO OHM He CYHIECTBOBAJIN B PEUIbHOCTH.

HasepHoe, 5TOMY He CTOUT CJIMIIKOM YK YAMBIATh-
cs1. HacKosibko HaM M3BECTHO, )KHBast MaTepHs COCTO-
UT U3 MOJIEKYJ, KOTOpPBIe JOCTaTOYHO CJIOKHEI U BeJH-
KM IS TOTO, YTOOBI YAOBJIETBOPATH NEPEMEHYHBBIE U
MHOTOYHCJIEHHbIe TPeOOBaHMS, BBHIABMIaeMble XXH3-
HBI0. DTH MOJEKYJIBI AOJIKHBI GBITH, HECMOTPS HA CBOIO
CIO’KHOCTH, AOCTATOYHO CTaOUABHBIMM I/ TOTO, YTO-
6b1 COXPaHATH CBOIO CTPYKTYPY B OAHHX ONpeAesieH-
HbIX YCJIOBHSX, Y NPH 3TOM AOCTaTOYHO HECTAOUJIbHbI-
MH, YTOGSI MOMEHTANBHO BUAOU3MEHATHCS MPY APYTUX
onpezeieHHBIX ycaoBuax. Takue Goblrye, CI0XKHbIE H
CTaGUIbHO-HECTAOMIIbHBIE MOJIEKYJIBI HAUTH HENpOC-
0. CaMBIMH BaXXKHBIMH MOJIEKYJIaM{ TAaKOrO THIIa Ha
3emiie ABAAIOTCS OEKH, H, IO-BUAMMOMY, 3aMEHbI UM
OBITb HE MOXET.

Bosee Toro, Bce nepeMeHsl, npoucxoasiue ¢ 6ei-
KaMH B IpoLecce JKU3HeAeITeIbHOCTH, MOTYT TIPOHUC-
XOAUTb TOJIBKO MPH YCJIOBUU Hamu4usi BOAbL JKH3HBL
3apOAMJIACH B OKeaHe, H MMEHHO BOAA A0 CHX MOP CO-
crasisiet ot 50 70 80 POLEHTOB B OpraHu3sMax Jaxe
CYXOTYTHBIX XHBBIX CYILECTB.

Tak 4T0 XMMHYeCKasi OCHOB2 BCEX Pa3HOBUIHOCTEH
JKHM3HH Ha 3eMJie, a MOXKET — Y Ha APYTUX MAaHeTaX f0J1-
Ha ObITh 6JIKOBO-BOAHOI (re CTPoeHHeM GeKOB yii-
paBJisieT CJOXHAS CHCTEMAa HYKJIEHHOBBIX KHCJOT).
Ecnu HaM CyX/1€HO KOTAA-TUO0 BCTPETUTHCS C MHOILIA-
HETHBIMH JKHBBIMHM CYIIECTBaMH, TO cefuac Heb3s

264



npeacKa3aTh, 6YAYT M OHM KPHUIATHIMH, 3€JIEHOKOXKH-
MM, JIeCATHHOTHMH, STHIIETOIOBBIMH HJIY ABYXBOCTHIMH;
HO ¢ 60IbINOI 10JIeli BEPOSITHOCTH MOXKHO YTBEPKAATD,
4YTO HX XUMHYECKOE CTpoeHHe GyaeT 6eKOBO-BOIHBIM
1oJl ynpaBjieHHeM HYKJIEHHOBEIX KUCJIOT.

OnHako 4TO, €C/IM JXKH3Hb Ha APYrHX IJIaHeTaX He
M0X0Xa Ha 3eMHYI0? JTO KacaeTcs, HapHMep, IUIaHeT,
HaXOASAIMMXCS TaK OJIM3KO K CBOEMY COJIHLLY, YTO MOBEP-
XHOCTb MX Pa30rpeTa Bbillle TOYKH ILIaBJIeHHS CBHHIA,
WJIH, Ha000POT, TaK JAJIEKO OT CBOETO COIHIIA, YTO BOAA
Ha HUX NpeJCTaBIeHa TOJIbKO B HopMe HenpoGHBaeMbIxX
JieASTHBIX IWanok ? O6peye sl JIX TAKNe MUPHL Ha BEYHYIO
nyctory? Eciam xuBasi MaTepusi B NpUHLIKHIE MOXET
6bITh TONBKO 6EKOBO-BOMHOIA, TO, IO-BUAUMOMY, 3.

Ho tak i1 310? ECTh JI Y HAaC yBEPEHHOCTD, YTO APY-
TUX CXEM XMBOIf MATEPHH B IPHHIIMIIE HE MOXET OBITH?

Ipeanosoxum, Kk mpuMepy, YTO HA IJIAHETE, HA KO-
TOPOit HET M HUKOTAA He OBUIO BOAMI B XuaKoil dopme
M3-32 CTPAIIHOIO XOJ0Aa, HAlIOCH BEIEeCTBO, 3aHAB-
1LIee HUITY BOABI B YCJIOBUSIX HU3KO Temneparypsl. Ha
CaMOM ZieJie TaKOe BEIeCTBO HaM U3BECTHO — 3TO aM-
MMaK.

HaBepHoe, Bce 3HAIOT HAMIATBIPHBIA COIUPT — NpPO-
3payHyI0 KHUIKOCTD, BHEIIHE IIOX0XKYI0 Ha BOAY, HO UMe-
0uIy10 cneiuduueckuii peskuii 3amax. ITo BOAHLI pa-
CTBOp aMMHaKa.

CaMm no cebe aMMHaK MPH OObIYHBIX TEMIEPATYPax
razooOpasen. IIpuyeM 3To ra3 c1e30TOYMBBII 1 AAOBH-~
Toiil. Ha 3emuie A5 TOro, 4T06bI OH CTaJ JKHUAKOCTHIO,
€T0 IPUXOAMUTCSA CIEHAIBHO oxaaxaath 10 —34 °C. U
npu Temmepatype Boitie —73 °C on ne 3amep3aet. Tou-
HBI/ MOMEHT €ro Iiepexo/ia U3 XXUAKOro B ra3oobpasHoe
COCTOSIHHE 3aBHCHT elle M OT TaKOTro mapameTpa, KaK
aTMocdepHoe AaBjieHHe Ha [UIaHeTe, HO B JII0OQM Ci1y-
Yae OH OCTAETCs KHUAKOCTHIO TIPH TeMItepaType rpany-
COB Ha NATHAECAT HUXKE TOYKH 3aMeP3aHMs BOABL.
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Xonoaxbie niaHeTH Hameil coocTBenHoi CosHey-
Hoii cuctembl, Hanpumep IOnutep u Catypl, uMeroT
MHOT0 aTMOC(EPHI, COCTOsANIEI B OCHOBHOM U3 BOAOPO-
Jia M Teaus1, HO coAepikalleil Takke aMMUaK M MeTaH.
BoaMoxHO, moao6HbiMu arMocdepaMu o6rafaioT U
HEKOTOpbIe MX CITyTHUKH, ¥ BOOOILE, eCTh Bce OCHOBa-
HUA 10J1araTh, YTO Ji00ast KpynHas X0JO/Has [laHeTa
OyZeT MMeTb TAaKoro poza armocdepy.

W xuMuyeckue cBOHCTBa aMMUaKa 04eHb [I0XOKHU Ha
XHMMHYECKHE CBOMCTBA BOZIbl. XUMHKH YK€ JEMOHCTPU-
POBaJIH, YTO NOBEleHHE BEUIECTB IIPU PAacTBOPEHHH B
aMMHaKe CXOAHO C OBeAEHHEM BellleCTB NPH pacTBOpe-
HHH B BOJie, TaK 4T0 GeJIKOBO-aMMHMayHast OCHOBA KH3HK
BIIOJIHE BEPOSATHA B T€X YCIOBHSX, Ile CAUIIKOM XOJIOA-
HO JLJIS1 3aPOKACHUS KN3HH GeJIKOBO-BOAHOM.

buoxyMusi, B OCHOBe KOTOPOH JIeXKHT TaKasi CBS3Ka,
JO0JI’KHA PaJUKaIbHO OTJIHYATHCS OT BCETO, YTO MBI 3Ha-
em. Haumi 6esiki, JOCTATOYHO aKTHBHBIE JJIST TOTO, YTO-
Obl Y4aCTBOBATb B PEAKLHUAX XKH3HEAEATEIbHOCTH NPU
OOBIYHBIX /U1t 3eMJIU TEMITEPATYPaXx, LIPU TEMIIEPATy-
pax XHUAKOrO aMMUaKa CTAHOBSITCS MHEPTHBIMH — CKO-
pee BCEro, CJIMIIKOM HHEPTHBIMH /ISl TOTO, YTOOBI COOT-
BETCTBOBATh TPeOOBAHSM, MPEIBIBASIEMbIM K JKUBOM
MaTepun. OIHAKO U3BECTHO, YTO CYLIECTBYIOT XUMHYeC-
K¥e BelleCTBa, IPU TeMilepaType KHAKOMH BOAbI CHII-
KOM aKTHBHBbIE U CJIHMIIKOM HecTabuIbHbIe, YTOOBI IPO-
CyLIeCTBOBaTb AOJblle CEKyHIbl. B yciaoBusx 6osee
HU3KOI1 TeMIiepaTypbl OHM MOTYT OKA3aThCsI POBHO Ha-
CTOJIBKO CTaOUABHBIMH, YTOOBE MTOCHYXKHUTD IPAKTHYEC-
KO OCHOBOH XH3HU.

U eme — 3emHble OPraHU3MbI MOTPEOSIOT MUILY,
COAEPKANIYIO COXKHBIE MOJIEKYJIbl, BoTaTsie aTOMaMHU
yrjepoza 1 BoiopoJa (pacTeHusl TaKOi MULIU He HO-
€al0OT, OHU CaM¥ U3TOTaB/AMBAIOT 3TH CJIOXHbIE MOJIe-
KYJIbl, HCTIOJIb3Ys AJIA 3TOTO COJIHEYHYIO 3HEPTHUIO).
ATOMBI BOZOPOJA BCTYNAIOT B COEAMHEHHE C aTOMaMH
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KHCJIOPOJa, U BbICBOOOXKIAaeMasi TIPH ITOM SHEPrus
FOJIEPKUBAET KU3Hb.

Ho Ha xonoaHbIX ni1aHeTax KUeaopona B arMocdepe
HeT. BMecTo Hero ecTh Bosiopoa. Bo3aMoskHo, yTo numeik
«aMMHAYHBIX» CYHIECTB CMOTYT CJAY>KHTb CI0XKHbIE MO-
JeKyJbl, GoraTeie yriaepoaoM U KHCJIOPOIOM, — MOJIEKY-
JIbl TAKOTO THIIA ObLIY Obl CIMIHKOM HECTAOUJIbHBI, YTO-
6bI CYIECTBOBATh B YCJAOBMAX 3€MHOrO IHANA30HA
TeMIepatyp. Toraa aToMbl KHCJIOPO/a, CONlEeP)KALIUeECs
B IHILE, MOTJIH OBl BCTYNATh B COEAMHEHHE C aTOMAMH
BOJOPOA, NOJTY4aeMBIMHU U3 aTMOChepBL. DHEPIHs NPU
3TOM BbICBOGOXIa1ach Obl TOYHO TAaKHM Xe 0OpasoM,
KaK M Py HaileM 0OMeHe BEHIeCTB.

Jaxe ecny mjaHeTa CJAMILIKOM XOJIOXHA AJIS TOTO,
4TOGBI aMMHAK Ha Heli He 3amep3as (a HMEHHO TaKHe
TeMIEepaTyphl BJIaCTBYIOT HA CAMBIX JAJIEKHX TIJIAHETaX
Hameit ConHeuHolt cuctembl, ¥ pane u Henryse), ato
He TOJHOCTBIO OTHMMAeT Y Hee BO3MOKHOCTH CTaTh
Kombibenbio xusHu. OcTaeTcd elle MeTaH, MpeACTaB-
Jsnomuit coboit 3mech, Ha 3emJie, OCHOBHON KOMINO-
HEHT TaK Ha3bIBA€MOTO <«IIPHPOAHOIO Ta3as, UCHOJIb3Y-
€MOTO JIIST IPUTOTOB/ICHHS MUIU U 060TPeBa KUJIbS.
Mertan ellle TsaKejee pacljaBHTb, YeM aMMHaK; OH
CTAaHOBMTCS XUAKHM TOJIBKO NPH TEMITEPATypax HHXKe
-184 °C.

OaHako XMMHYECKHe CBOMCTBA METaHa NOJIHOCTBIO
OTJIMYAIOTCA OT CBOICTB BOAbI WK aMMHaka. B otau-
YK€ OT JBYX NOCAEAHUX XKHAKOCTEN 06bIuHbIE GETKH He
pPacTBOPSIIOTCS B MeTaHe. 3aTO PacTBOPSIIOTCA HEKOTO-
pbie XHUPHBbIE BEIECTBA, U, BO3MOXHO, Ha OYeHb XOJIOA-
HDBIX IUIRHETAX MECTO GEeJKOB MOTYT 3aHATH CJIOXKHbBIE
xupbl. Takue cn0oXXHbIE )XUPHI CYLIECTBYIOT HA CaMOM
feje, 1 HEKOTOpbie MX HHMX 110 CJOXHOCTYU HE YCTY-
nalor 6esikaM; TaK 4TO HET HHYEro MPUHLUIHAIBHO
HEBO3MOXHOTO B 3apPOXIEHHH METAaHOBO-)XHUPOBOii
XU3HH.
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A 4TO Xe MmIaHeTsl, Ha060POT, ropsyue, Gojiee 6au3-
kue K Connny? OHH KOMXKHDBI ObITh MATIEHPKUMH U HE
uMeThb arMocgepsl B 00b1yHOM ntonuManuu. Ha Hux Mo-
IyT JUIIb B HEGOJBHINX KOJMMYECTBAX YAEPXKUBATBCS
MaJIONPUrOAHbIE JJIs OGMeHa BeIleCTB ra3hbl, HapUMep,
ra3000pa3Hasi cepa MM pTyTb. Bo/bi HA TAKHX IJIaHETax
TOYHO HET; CJIN Ja’ke KOI[a-TO OHA H ObLIA, TO ZaBHbIM-
JABHO BHIKHIEA,

Bo3MOXHO, XKH3Hb MOXET 3apOAMTbCS Ha OCHOBE
BEUIECTB, KOTOPbl€ UMEIOT MPH BBICOKHX TEMINEPATy-
pax xuakywo ¢opmy. Cepa, 1o XUMUUYECKUM CBOICT-
BaM HECKOJIbKO HAaNOMMHAWIIAA KHCJIOPOA, HAaXo-
IUTCS B XHAKOM COCTOSIHMM TIPU TEMIIEpaTypax OT
112 °C a0 437 °C. Bo3MmoxHa Jiyi XKM3Hb Ha CEpHOM oc-
HOBe?

Ecau 4 aa, To 6enkoBoii oHa ObITh He MOXkeT. Bea-
KM TPH TAaKHX BbICOKMX TeMIlepaTypax COBEpPLIEHHO
HecTaOunbhbl. QO6bIuHbIe GEIKH, KaK ¥ BCE OCTAJIbHBIE
CJIOKHbIE MOJEKYAbl )KHBOM TKaHM, B TOM YHCJIE —
npassmye 6al HYKJIEHMHOBble KHCJOTH, COCTOAT MO
GoJIbLIeit YAaCTH M3 AaTOMOB YIJIEPOAA U BOAOPOAR C He-
GOMBITUMM BKpaMUIEHUsIMH KHCIOPO/IA, a30Ta, CEPHl U
docdopa.

MubiMH CI0BaMU, MOJIEKYJIBI HAIINX OPTaHU3MOB —
MPOU3BOAHbIE OT YIJIEBOIOB.

Oxnako Bo BpeMsi Bropoii MHPOBOIl BoOiHBI B X0/€
paboTbi Hax co3aaHueM aTOMHOM 6G0MObI XMHUKH 0OHa-
PYXMJIH, YTO aTOMBI BOAOPOAA B TAKOTO PO/Ja MOJIEKY-
Jlax MOXHO 3aMeHHTh aToMaMHu ¢Topa (prop — 3TO
OYeHb enkHil snosuthiii ra3). Iloxyyalomuecs B pe-
3yabTaTe (PTOPOYTAEBOAHBIE COEIUHEHHS UMEIOT Te XKe
CBOMCTBA, YTO H YIEBOABI, HO ABJAIOTCA ropasno 60-
nee ctabuabubiMu. COKHBIE XUHMHYECKHE BELIECTBA,
COCTOSILIME M3 TPON3BOAHBIX (PTOPOYIJIEBOAHBIX CO-
eIMHEeHUH, CIHUINKOM CTabWibHB VIS obGecredyeHus
rHOKOCTH, HEOOXOAUMO /IS KUBOH TKaHW, HO MPH
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TeMIlepaTypax XKHAKOMN CEpbl OHK MOTYT CTaTh B IOCTa-
TOYHOH CTermeHU HecTabMAbHBLIMH. «MoOryT», motomy
4TO O4YEeHb TPYAHO CYAUTH [0 MPOCTHIM MOJIEKY/IAM OIl-
pEeZeNIEHHOrO TUIA, KAKHUMHU CBoMcTBaMu 6yayT obaa-
JaTh CJIOXHBIE MOJIEKYJIBI TOTO Xe THna. Bot npruMmep:
HCKYCCTBEHHO CHHTE3UPOBAHHAS YeOBEKOM MOJIEKY-
Jia HeilI0Ha MO CTPOEHHUIO CXOAHA C MOJIEKYJIOH OenKa.
Ecnu 651 cTabuibHblHi ¥ HHEPTHBIH HEMJIOH OBIN €AHH-
CTBEHHBIM BEILECTBOM CBOEro THUIIA, JOCTYIIHBIM AJIS
aHaJM3a, TO KTO MOT OBl MPEACKa3aTh HA OCHOBE €ro
M3Y4eHHsl CYUIECTBOBaHME CJIOXHBIX, HECTaOHIbHBIX
6eIKOBBIX MOJIEKYJI CO BCEH UX THOKOCTHIO M XMMHYEC-
KO aKTHBHOCTbBIO?

EcTb ente o1uH BUA MOJIEKY I, CIOCOOHBIX 00Pa30Bbi-
BATh CJIOXKHBIE CTPYKTYPbl, BO3MOXHO CTabUbHbIE IPH
BBHICOKHX TeMmepaTypax. Peub uieT 0 KpeMHHEBBIX CO-
eauHeHUsX. OHU COCTOAT B OCHOBHOM M3 L{€[I0Y€K aTo-
MOB KpEMHHUs U KUCTOPO/I2, B KAYECTBE IPHMEPA MOXKHO
1IpUBeCcTH 3eMHble KaMHH. OIHAKO K 3THM LEMOYKaM
MOTYT IPUCOEAMHSATHCS Y YTAEBOAHbIE (HIIH, BOBMOXHO,
¢dbTOpOBOAOPOAHBIE) TPYIIIIEL, MPHAABAs MOJIEKYJIaM He-
06X0AMMYI0 THOKOCTD.

Takoro poaa KpeMHUeBble COeAUHEHHS OBLIH pa3-
pa6oTaHbl B 1abopaTopusix 31ech, Ha 3eMIie, 3a noce-
IHUE HeCKOJIbKO aecatkoB jet. [lomumo mpouero,
TBepbie KPEMHUEBBIE COEAHHEHHS CYXKAT B KaUyecTBe
UCKYCCTBEHHOM DE3WHBI, a )XHIKHE — B Ka4ecTBe I'UJ-
. PaBIMYECKHX XHAKOCTEH. Tak YTO MOXHO NpeAcTa-
BUTbH cebe ropsiyue nIaHeThl HaceJeHHBIMU KUBYIHHMHE
B JIY’KaX XXHAKOH Cepsl CYIIECTBAMH C Pe3HHOBBIMH
TKaHSIMH, 110 KWJIaM KOTOPBIX TeKYT FHApPaBIHYECKHE
KHUAKOCTH.

Ha ropsiynx mniaHeTax XKMBBIM CYLIECTBaM He 00s-
3aTeJIbHO MCIOJb30BaTh XHMHUYECKHE PEAKINH JIst 110~
JIyueHus sHepruu. MiMes nofi pykoii cosxiie, pasMepoM
1 SIPKOCTDIO JeCATHKPATHO NpeBbIIaloNiee Halle, 3TH
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CYIIECTBa, 6yAb OHU XOTh (PTOPOYIIEPOAHBIMH, XOTh
KPEMHUEBBIMHM, CMOTYT BIUTHIBATh COJIHEUHYIO DHEP-
THIO HATIPSIMYIO.

BcertperuMcs s Mbl B 6yayiueM ¢ yeM-au60 nono6-
HbIM Ha caMoM JeJie?

Jlaxe ecoin Ham HUKOTAA He CY>XAEHO llO6paTbC${ no
Ipyrux 3Be3d, TO [0JIeTeTb A0 APYTMX IUJIaHET Ha-
meli ConHeYyHOH CHCTEMbI CMOTYT Y)K€ Halllh BHYKH.
A Bce 3TH IIaHeTH, 32 HCKJIOYeHHeM Mapca c, MoxeT
6bITh, IPOXXUBAIOIIMMHU HA HEM TIPOCTEHHIMMH pacTe-
HUSIMH, COBEPLIEHHO He N0X0XH Ha Hany 3emio. Yro
o6HapyXHTCs Ha Takoil ropsueii riaHere, kak Mep-
kypuii? Huuero, kpoMe MepTBOrO KaMHs H AbIMAIIEN-
csl cepnl? A Ha XOJIOAHBIX MHPaX, TaKHX, KaK KpyI-
Heiimmit cnytauk Carypna Turtan? Hudero, kpome
TBEPJOKAMEHHOTO JbJA U JIEAEHSALIEr0 METAHOBOTO
Berpa?

Henb3s 6BITH yBepeHHBIMH 0 KOHIIA.

Mal yxxe npuHSIM Ha Bepy OIHO BaXXHOe JONY-
LIeHKE, TOBEPHB, YTO 3eMiid MOXET ObiTh He ef’H-
CTBEHHBIM HaceJleHHbIM MUpOM Bo BceseHHoit, a MO-
KeT OBITh — U He eAUHCTBEHHBIM MUPOM, HaceJleHHbIM
pa3syMHbIMH CyuiecTBaMu. MoxeT 6bIThb, KOrAa-HUOYAb
HaM TIpUfeTcs emte GOJibliie PaCIIMPUTh TOPU3OHTHI
CO3HAHUS ¥ TIOBEPUTD, YTO H C XUMHYECKOH TOYKH 3pe-
HUST HAlll BADUAHT Pa3BUTHS He eZIMHCTBEHHBIA?

Ecan ato peiicTBUTeNBHO TaK, TO B KOHIIE KOHILIOB
MBI MOXEM € H3YMJEHHEM NMPUHTHU K BO3MOXHOCTH
H3y4yaTh KaKk (PTOPOBOXOPOAHDII UM KPEMHUEBbII Me-
TaboIM3M rOpAYMX, TAK M aMMHAYHBIA UM METAHOBBIH
MeTa60113M XOMOIHbIX, 8 CAMUX cebsi THIHPOBATD KaK
npuMep 6e1K0BO-BOIHBIX YMEPEHHBIX.

ITouemy Gri u HeT? Beab Kak B HayKe, Tak U BO BCeX
OCTA/IbHBIX 001aCTSAX AeATENBHOCTH Y€JI0BEKa, HMEHHO
KaXKAa HOBBIX OTKPBITHI1 3aCTaBJsIeT YTO-TO MPEANPU-
HUMATh!
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I'naBa 22
ECTb 31ECh KTO-HUBY/b?

Csnn, [Ixxeccrka. BarisHu, kak HebocBoz
Becb BbIIOXEH KPY)KKaMH 30JI0THIMHY;

W camblii MaJibiii, €CIM NOCMOTPETD,
TloeT B cBOEM JIBHXEHbE, TOUHO aHTEJ,

W BTOPUT 10HOOKHUM XepyBHMaM.
TFapmonust noxo6Hass KuseT

B GeccMepTHBIX AyHIax; HO OKa OHA
3eMHOI0, FPA3HON 000JI04KO# Npaxa
Ipukpeita rpy0o, Mbl €€ He CJBILIKNM,

Tak ropopun JlopeH1o B HIeKCIHPOBCKOM «BeHe-
IIMaHCKOM KYyTilie», 6e3yCIenHo CTapasich pacCIbIaTh
My3bIKy cdep. .

Co Bpemen 1llekcrinpa JI0AH YAaCTUYHO MPEOAOTENH
OTPaHWYEHUA, HAKJIAAbIBAEMbIe <«TPA3HOM 060JI0YKOH
Ipaxas, C MOMOIIIbI0 HOBbIX HHCTPYMEHTOB — TEJIECKO-
T0B, CIIEKTPOCKOTIOB, (pOTOANIIAPATOB U BOJTHOBBIX YCH-
nuteneit. Ceituac Mbl CiocoGHBI B 6YKBaJIBHOM CMBICTIE
CJIBIIATH MY3BIKY chep, TocKoAbKY Beenennas kumut
paauoBonHamu. Ecnu ux nepesecTu B 3ByKOBbI€, IOMTY-
YMTCS BCETO JIHIIDb rPyObIii TPECK MOMEX, HO /IS 04apo-
BaHHBIX aCTPOHOMOB 3TOT TPECK KaXKeTCA NONUCTHHE aH-
reJ1bCKOH MY3bIKOIA.

U3 HeKOTOPHIX HEBMAWMBIX TOYEK Ha HeGOCBOZe
IIPUXOIAT BOJHBI HETOXOXHe Ha apyrue. /IBe Takue
TOuKH ObIIM BriepBbie oT™MedeHb B 1960 roay u nosxe
BKJIIOYEHB! B KaTaJOT aKTUBHBIX MCTOYHHUKOB pPaguo-
BOJIH, cocTaBeHHbI B KanmngopHauiickoM TexHOJIOrH-
yeckoM yHuBepcutete. CorinacHo HoMepaM 3TOro Kara-
Jlora, /B2 BHIIHEYHOMSHYTHIX MCTOYHUKA HOJYYHMJIU
Haspauuss CTA-21 u CTA-102. B 1963 roay aurio-
aMepUKaHCKas IPyINa aCTPOHOMOB OTMETHJIA 3TH HUC-
TOYHHKH KaK 3aCJy>KUBAIOIIME OTAENbHOTO H3YUYEHHs,

! Hur. no nep. llenkunoii-Kynepunx. (ITpumeu. nep.)
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a B okTsa6pe 1964 roma BeAyuIMii cOBETCKHMiH acTpo-
HoM .Hukomait Kapaames 3aHs/cs 3TUM H3yuYeHUEM
BILJIOTHYIO.

OH npuniesn K BHIBOAY, YTO €CTECTBEHHBIE SIBJEHHUA
HEXHBOH NPHUPOABI HE MOTYT CAYXUTh NMPHUYMHHOI Ta-
KOTO M3ny4yeHHus, Kakoe aoxoauT a0 Hac u3 CTA-21 u
CTA-102, 1 npeanoysoxu, 470 3T0 CUTHAJIBI PaiiOMa-
SIKOB, BBICTABAECHHBIX Pa3yMHBIMH CYIIECTBaMH, HAaX0-
JISALIMMUCS Ha BHICOKOM YPOBHE TEXHHYECKOTO Pa3BH-
THSA.

CTouT ¥ cpa3y OTMETaTh OAOOHbIE MPEATIONOXNKE-
HHUs, Kak panrasun? Hu B KoeM ciyuae! ITo ManoBe-
POATHO, YTO NpU3HaeT, KcTaTH, ¥ cam Kapnames, Ho
ato He ¢dantasusa! [locne Bropoit MupoBoit BoiHEL ac-
TPOHOMBI Bce Gobite U 60bine yoexaaioTcs, YTo rae-
TO B GecKpaifHux ri1y6uHAaX KOCMOCa U BIpaBAy cylie-
cTByeT Hekuil uHoii pasyMm. Ha atu mbicam yueHbix
HaTOJIKHYJIa CMeHa TeOpHH, KacalolUMXCs NMPOHCXOXK-
aenust ConHeyHol CHCTEMBI M JKU3HH.

ITo noBony BosnukHOBeHMs CoONHEYHOH CHCTEMBI
CYHIECTBYIOT /{B€ TEODHUHU: TEOPHA KaTacTpod U IBOJIO-
1uoHHasi Teopus. CorjiacHo nepsoii, KOraa JABe 3Be3/Ibl
COIMXKAIOTCS, TPOXO/SI MUMO APYT APYTa, U3 HEAP Kax-
[0 U3 HUX OTTATHBAIOTCS GOJbLINE MAacChl BENIECTBA,
NO3Xe OCeNalolie B NPOCTPAHCTBE ¢ 00Pa30BaHHEM
niaHet. CorlacHO BTODOIA, 3Be3/a obpa3yeTcs U3 or-
POMHOTO Ta30-1bIZIeBOro 00J1aKa, a H3 MaTePUH, Pacno-
JIO)KEHHOI 1O KpasiM 0671aKa, B TO XK€ BPeMs U [0 TaKO-
MY ke IIPHHLHANY 00Pa3yIoTCsi TIAHETHI.

B nepsoii nonouHe XX Beka 06nienpUHATOMN cum-
Tanach TeopHs karacrpod. Oxnako o Mepe 6osee riy-
60KOro MOHMMaHUSA TIPHPO/IB 3BE3/{HOTO BEILECTBA ac-
TPOHOMbI OTOpocHan ee. Marepus, OTTAHyTas u3
COJIHIIa IPABUTALHOHHBIM TI0JIEM MPOJIETAIONEH MUMO
3Be3/ibl, HE MOXKET KOHACHCHPOBATbCs ¢ 06pa3oBaHHEM
IUTAHET — OHA CAHLIKOM TOpsiya JUISA 3TOTO.
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B 1944 roay nemenxuit actponom Kapn ¢pon Baii-
L3€KKEeP BBIIBUHYJI HOBYIO BEPCHIO 3BOJIIOIIMOHHOM Te-
OpHH, BCTPETHBIIYIO Bceobiee ono6penue. Bee criopsr
CpeH aCTPOHOMOB CBEJIUCh K TOMY, KaKHe UMEHHO MO-
AndUKALMK 3TOHM TEOPHH Jiyylie NOAXOAAT ISt 00BsiC-
HEHHS TeX WK UHBIX (PEHOMEHOB, HO TIPAKTHYECKHU BCE
COTJIAacHBl, YTO MIMEHHO 3BOJIIOLIMOHHASI TEOPUS B TOM
WK MHOH BEepCUH Jydllle BCEro OTpaXkaeT AeiCTBH-
TeAbHOCTD.

IT1oT PaKT 0YeHDb BakeH IS BOIPOCA O TOM, CYILECT-
BYIOT JIM IpyTHe pa3yMHbie co3ganus. Ecu pis o6paso-
BaHMsA MAaHeT HeobXonuMa KatacTpoda, To Bo Beenen-
HO¥, HaBepHOE, OUEHb MAJIO IUIAHET, IOCKOJIBKY 3BE3/bI
TIPaKTUYEeCKH HUKOTAA He MOAXOAAT 61IU3KO APYT K APYTY.

Ecau Ke niaaHeThl 3aKOHOMEDHO IIOSIBJISIIOTCS B
XOJIe eCTECTBEHHOI 3BOJIIOIUH, COMYTCTBYIOUIEH BO3-
HUKHOBEHHUIO 3BE3/Ibl, TO OHU JIOJIKHBI OBITH OOBIYHBIM
aeaoM. Toraa npakTuuecku NMpH KakAoil 3Be3ze HOJ-
eH MMeThCs Habop TIaHeT — MMEHHO TaK ceifyac CuM-
TAlOT aCTPOHOMBI.

CKOJIBKO e STHX IJIAaHET MOTYT ObITh II0A00HBI 3eM-
Jie, & 3HAYUT — HOCHYKHUTh KOJbIOENBIO )KU3HH B TOM
BUZE, B KaKoM MbI ee 3HaeM? JJoktop Creden loya u3
Kopropauuu «PaHx» MONbITAICSA OTBETUTD HA 3TOT BON-
pOC Ha OCHOBe MMEIOLIUXCS 3HAHUI,

B nameii l'anaxktuxe, Miaeynom IlyTH, HacuuThiBaet-
csi npubausntensio 135 Munuapaos 3se3n. OHaKo u3
HUX JIUIIDb T€, Pa3MEP KOTOPHIX YKJIAIBIBAETCSA B OTIpe/ie-
JIeHHbIe PAMKH, MOTYT CJIYKUTb HOAXOASIIIHMY COJIHIIA-
MU AJA IJIAHET, ToA00HbIX Hailel. [{a Toro 4yTobni OT-
HOCHUTbBCA K «36MHOMY THITY», IJIaHETbl AOJKHbI HMETh
olpeJeeHHBIH pa3Mep, HAXOAUThCS Ha OIpeie/ieHHOM
PacCTOSIHMH OT COJIHIIA, UMETh ONpeeIeHHbII epuos
obopotauT. ;.

IlpuHuMasi B pacyeT BCe YMeCTHBIE MapaMeTPHI,
aoktop Jloyn aesaeT BbiBOA O CyLIECTBOBAaHHH B Ha-
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weii [anaktuke okoso 640 MUITHOHOB IIIAaHET 3€eMHO-
FO THTIA.

Ecau stu naanertn! pacnpenenensl no IanakTthke
DaBHOMEPHO, TO GiinKaiiiiast U3 HUX HAXORMTCS Ha pac-
CTOSTHUH 27 CBETOBBIX JieT OT Hac (To ecTh 240 MUIIIH-
OHOB KuoMeTpoB). B paanyce 100 cBeTOBBIX JIET OT Hac,
TaKUM 00pa3oM, MOXeT MMeThcs 50 IIaHeT, TOX0XKUX Ha
Hamy.

Ectb sin xu3Hb Ha aTUX MiaHeTax? Ceiiyac MOXHO
OTBETUTB: /I3, MOYTH HaBepHsKa ecThb. [1o nanHBIM NOC-
JIefHUX SKCHEPHMEHTOB IIOJIyYaeTcsi, YTO 3apOXKAeHHe
JKU3HM — He pefiKasi CIYYaiHOCTh, TPHYHHONH KOTOPO#
CTaJI0 HEKOE MAJIOBEPOSITHOE COeAMHEHHE XUMWYECKHX
3JIEMEHTOB, a siBJIEHHE, 3aKOHOMEpHOe JUIsl To6oii cH-
CTeMBI, YCJIOBHSAMH CXOHOM ¢ mepBoOHITHOH 3eMeii
(cM. rnaBbl 20 u 21).

Ho Ha CKOJIBKHX M3 3TUX IJIAHET €CTb UMEHHO pa-
3yMHas )KU3Hb?

Hepen 3TM BOIPOCOM HayKa OKa3biBaeTCst B TYMH-
ke. Ha Hero oTBeTUTh HeBO3MOXHO. JKu3Hb Ha 3emie
CYIIECTBOBAJIA YK€ ABa WIH TPU MMANHApAA JeT K
TOMY MOMEHTY, KaK MOSBUJINCH Pa3yMHbie BHAbI JKHU-
BOTHBIX. Brio/ie BO3MOXHO, YTO 3T0 6bUIa KaK pa3 yxe
peaKas CAy4aiiHOCTb, M ropasfo 60Jbile BEPOSITHOCTD
TOTO, YTO Ha NMPOTSHKEHHH BCETO CYIleCTBOBAHUSA IJIa-
HETHI XKH3Hb Oy/IeT CyllecTBOBaTh Ha Hell, Tak U He [0~
CTHTHYB Pa3yMHO CTauu.

Cka3aTh HUYETrO TOYHOTO Ha 3TOT CHeT Heb3st (IOK-
Top Jloys cBOMX NIpeANooXeHUH He BBIABUIaeT), HO'
Jaxke eCJIM NMPEeAIION0XKHTD, YTO IHAHC BOSHHKHOBEHUSA
HCKpBI pa3yMa Ha 0O6HTaeMo#f IJIaHeTe — OAUH K MHJI-
JIMOHY, TO BCe PaBHO MOJy4aeTcs, YTO no Hauei [a-
JIAKTHKe pa3bpocaHo OKOJIO THICSYH BHIOB Pa3yMHBIX
CYLIECTB. A eCJIM 3TO TaK, TO HEKOTOPHIX U3 HUX JOJIXK-
Ha BBIZATh HX aKTHBHOCTh — OCOOEHHO €CJIH OHHU CaMH,
MO KaKUM-TO NPHYUHAM, XOTAT OBITh YCABIMAHHBIMH.
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MasioBeposiTHO, 4TO, NPUCAYIIABIIMCHL K BceneHnoii,
Mbl YCJIBIIIHM Ybe-TO MOCJIaHKE; HO MAJIOBEPOSTHO —
He 3HaYUT UCKJIIOYEHO!

Jnst TOro 4ToOK MOCAATH COOOLIEHHE KMBbIM CYIIIE-
CTBaM, OOUTAIONIHM Ha ILIAHETE APYTOH 3BE3AHOH CHC-
TeMbl, KaK ¥ AJs TOro, 4To0bl NOJYYHTh TaKoe Co00-
1eHue, TpeGyeTCsi HOCHTENb CHTHAJIOB, CIIOCOOHBIH Te-
pPEMEILATbhCSA CKBO3b OOIIMPHEIE MPOCTOPHI KOCMOCA.
MpbI 3HaeM TPH THIIA TaKUX HOcHTeJel. Ito: 1 — rpa-
BHTAlHOHHOE T0Jie, 2 — MOTOK CY0aTOMHBIX YaCTHI]
1 3 — 3/eKTPOMArHUTHOE H3JiyYeHHe.

U3 atoit Tpouusr co croponn CosHila u JIyHbl
CUJbHee BCETOo /10 HaC JOXOAMUT rPaBMTALlHOHHOE MOJIe.
HMeHHO UM onpenensierca Haul nyTh BOKpyT CosHia,
H UMEHHO OHO BBI3bIBA€T NPHJIUBbI ¥ OTIIMBBHI OKEAHOB,
BoJiee ciaboe BO3AeiCTBHE rPaBUTALHOHHOIO HOJS
Benepsl 1 Mapca MOXKHO 3aMETUTD 10 JIETKUM KoJieha-
HUAM ABUXKEeHHs JIyHBL

OxHako TpaBUTallMOHHAs CHWIa — caMas ciaabas no
npupone. ['paBuTanus APYrHX 3Be3[ AOCTUTaeT Hac
CTOJIb OCNa6AeHHOM, YTO HE CYHIECTBYET HUKAKOTO CII0-
coba ee ouyTuThb. K TOMY e, Aaxe Gynp OHa CHiIbHee,
Mbl BCE PaBHO He CMOTJIH 6bl IOCAATH B KOCMOC OCMBIC-
JieHHOe TOC/IaHue ¢ IOMOMIBIO TPABUTAL[HOHHOTO JIy4a,
Be/lb He CYHIECTBYET CTNIOCOO0B BKIIOYATh U BHIKJIIOYATD
rPABUTAIIHIO, 3 3HAYHUT, 110 OTHOIIEHHIO K FPaBUTallH
HeJ1b3s1 UCMONb30BaTh HWKAKOTO KOJAa BpOAe TOYKH-
THpe A1 a30yku Mopae.

IMoTtoku cybatomubix yacTuil (00BEKTOB MEHBIIHX,
YyeM aTOMbI) OCTUIAIOT HAC B BH/le POTOHOB M 3J1eKT-
POHOB, ucityckaeMbix COMHIEM, H KOCMUYECKHX Jydeil
(MPOTOHOB ¢ KpaliHe BHICOKUM COJIEPXKaHHEM DHePruu
H erile 6oJiee MACCHMBHbIX dIEKTPUYECKH 3aPSKEHHBIX
yactuil) u3 6oj1ee yaaJeHHBIX HCTOYHHKOB. Jlioau yMe-
10T 3aMyCKaTh MOTOKM TaKHX YaCTHIL, MOTYT BKJIIOYaTh
H BLIKJTIOYATh X, HO B O4eHb HEGOABUIMX KOJTHYECTBAX.
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W naxe ecan Gb1 MBI MOTJIM HCITYCKATh MOLIHbIE 110-
TOKH Cy6AaTOMHBIX YaCTHII C CHJIOH, CIIOCOOHOI nepebpo-
CHTb MX OT 3Be3/bl 10 3BE31bl, MBI HE CMOIJIH OBl TOYHO
HaLeJIMTh BeCh ITOT MOTOK. TpaexTopuu yactun Oyayt
HCKPUBJISITHCA O BO3EHCTBUEM KaXK/IOTO MATHHTHOTO
HOJIs1, MUMO KOTOPOro OHM OYAyT MpOJIETaTh, a TAKKX
noJjeil B KOCMOCE O4eHb MHOTO. A B KOHEYHOM HTOTE TI0-
Jasasiomee O0JLITMHCTBO 3THX YacTHI OyeT MmorJo-
HIEHO WJIM BUIOU3MeHeHO aTMocdepoit, KOTopast Herpe-
MEHHO J0JKHA UMETHCS Y TJIAHEThI 3€MHOTO THIIA.

EcTb 0m1H THIT Cy6aTOMHBIX YaCTHI{ — HEUTPUHO, —
JIMLIEHHBIH BCceX ONUCAaHHBIX HeAaocTaTKoB. HellTpuno
MOTYT JIETETh [10 IIPSIMOFi OT 3Be3II K 3Be3ie, He NOZBJIa~
CTHBI€ BJIMSIHUIO HY TPABMTAIIMM, HU MATHUTHBIX TTOJIEH,
HHU atMocdep. Y 9THUX YacTUI{ eCTh TOJbKO OJIMH HeZ0-
CTaTOK — MX NPAKTHYECKH HEBO3MOXHO OOHAPYXHTB.

Utax, ocTaeTcst TOJIBKO 2JIeKTPOMAarHUTHOE H3yye-
Hue. CKBO3b Haly arMochepy NMPOHHUKAIOT ABAa BHAA
aToro uanyyenus. OAUH U3 HUX — ITO OOBIYHBINA CBET, a
BTOPOI1 — BBICOKOYACTOTHbIE PAZIOBOJIHbI, UMEHYEMbIE
elile «MMKpOBOJHAMH». VI TO U Apyroe Jierko npousBec-
TH U JIETKO 3aMETUTb, U TO U IPyTOe He NOABIACTHO HU
MarHuTHBIM HOJISIM, HU aTMocdepaM, To ecTb — 06a BUza
U3JTy4EeHHS UIeAJIBHO TOAXOAAT AJIs epeiady CUTHAJIA.

Kasanoce 651, nepBbIM eJ10M BbIGOD JOJXKEH NacTh
Ha cBeT. Boobpaxkenue cpasy pucyeT OFpOMHBII TIPO-
KeKTop, MUTaloluii 38e31aMm a3bykoit Mopse. OnHako
TYT BO3HUKAET PSAA NMPHHUHUIUATBHBIX CTOXHOCTEH.

Bo-nepBBIX, HCTOYHHKOB CBeTa B l'ayakTuke, c ee
MHJIMapJaMH 3Be3[l, XOTb 0TOaBJsti, U OAMH ciabsiil
curHan B HuX obs3aTenpHO 3atepsiercs. B yactHocTy,
CBeT, HCTOYHHUK KOTOPOro HaXOAMTCS Ha HeKoeil nae-
Koi1 naHeTe, 6YZET 3arnyiieH CBETOM €€ JK€ 3BE3/Bl.
XoTs € 9THM KaK pa3 MOXHO IIOCIIOPHTD — MPEACTaBUM
cebe, 4TO 13 MpOKEKTOpa OyAET UCXOAHTD HE OObIYHBIN
CBeT, a Jy4 Ja3epa (cM. raaBy 11). XapakrepHsiit cBeT
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J1a3epa XOPOHIO OTJMYKHM OT OOBIYHOTO 3BE3AHOTO CBe-
Ta, A3 M CaMO HajJiWyMe Jiazepa OYAET CBHIAETENbCT-
BOBaTh O HamieM pasymMe. EcTb, KCTaTH, CMesioe npes-
NOJIOXKE€HHE, YTO HeKasA OYeHb BHICOKOPA3BUTANA HUBH-
JIN3aliHg MOXET U CaMM 3Be3/bl HCHOJIb30BaTh B Kaye-
CTBe IepeAaTyHkoB. VI3BecTHO, 4TO HeKOTOphle M3
KBa3apoB (cM. riaBy 19) MeHAIOT cO BpeMeHeM sp-
KOCTb CBedeHUs. MoxeTt ObiTh, HEKHE CBEPXCYILIECTBA
HCTIONB3YIOT MX IJI MepeAayy CBOEro aHalora a3byku
Mop3se? Emie pas nogYepKkuBaio — 3T0 O4€Hb MaJioBe-
POSATHO, HO CaMO TpeANoJoXeHe KpaiiHe MHTEPECHO.

OznHako cBeT MMeeT ellle OZIHH HEROCTATOK KaK HO-
cHTeab HHPOPMALUU — OH He CNoCoGeH MPOHMKATh
CKBO3b TYCTHI€ MbljieBbie 00aKa, a B HaweM yray la-
JIAKTHKH OYeHb NblibHO. VIMeHHO n3-3a 3TOrO HaM He
BHHO SIPKOTO CBeTa MHJLIHap/OB 3Be3/1 eHTpa Halei
TanakTiku — nbIeBble 001aKa 3aCIOHSIOT BECh CBET.

OcraoTcs ToMbKO MUKPOBOJHBL. Onu 6e3 npobiem
IIPOXOISIT CKBO3b MbLIEBbie 06J1aKa, H MBI MOXKEM TIpHU-
HUMaTb MHKDOBOJIHBI, HCXOAsMe U3 uenrpa [anak-
THKH.

HcTouyHnKOB MHUKPOBOJIH Ha HEGOCBOZE ropasio
MeHblille, 4eM UCTOYHHKOB cBeTa. (HekoTopbie u3 HUX
MOKHO YBUZETH, IOCKOJNBKY CBET OHH TOXKE H3JIy4aloT,
HO GOJILIUMHCTBO HY C KAKAUMH BHANMBIMH 00BbEKTaMH
IIOKa A1 Hac He cBs3anbl.) IloaToMy HETMITHYHBIH HC-
TOYHHUK PaJMOBOJIH TOPa3f0 Jjerye 3aMETUTD, YEM He-
THUNNYHBIH UCTOUYHUK cBeTa. Jla u CosHue He 3aTMHUT
PaaMOBOJIH, UCXOASIHUX C Bpalaouieiics BOKPYT Hee
IIJTaHeTHl, — OYeHb HEMHOTHE 3Be3/Ibl ABJIAIOTCS IO CO-
BMECTHTEJILCTBY ellie ¥ CUJIbHBIMM HCTOYHHKAaMH pa-
JAUOBOJIH.

VsmMepuTh AMHHY OTAEILHBIX BOJTH MUKPOBOJIHOBO~
T0 JIy4a, NOCTYNAIOLIET0O U3 OTKPbITOr0 KOCMOCA, JIETKO.
Bo/IbIIMHCTBO PaAHONUCTOUHHKOB HMEIOT AJIMHY BOJIHbI
nopsaka Metpa. OaHaKo RJiA KOMMYHUKaIMH Jydlie
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KCII0JIb30BaTh KOPOTKHE MUKPOBOJIHBL. CYMTAETCs], YTO
nAeaabHOM OyneT AnKMHa BOAHBI Hopsaka 7—15 canru-
MeTPOB. Y TaKHX BOJIH MEHbilE BCETrO BePOSTHOCTD NOA-
BePrHYTbC MCKaXKEHHIO 10 A0JITOH Iopore WU 3aTe-
PATBHCA B MUKPOBOJIHAX OT eCTeCTBEHHBIX HCTOUHHKOB.

Vimenno atum o6ycioBsieH pe3kuil HHTepec K U3Jy-
yenunio CTA-21 u CTA-102. MuKpOBOJIHBI, HOCTYTAIO-
fie U3 3TUX UCTOYHUKOB, UMEIOT MIHMHY HO Gosbinei
yacti oT 10 10 40 caHTMeTPOB, a 6obllle BCETO — B
paitone 30 cautumerpos. He umeansHo, HO 61HM3KO K
uaeany, ropaso 61uxe, 4eM Y BOJTH U3 IPYTHX HCTOY-
HHKOB. Bonee Toro, HACKOJILKO ACTPOHOMBI CMOTJIH Pa-
300paTh, 3TH BOJHBI IMEIOT TOYEYHBII HCTOYHHUK B Hebe-
cax, BIIOJIHE BO3MOXKHO — HAXOHSIIHIICA Ha IJaHeTe.
VcTouHnKH OGBIYHOTO paiOU3ITyYeHHsI TOPa3io KPyI-
Hee, KaK TPaBUJIO, OHH NIPEACTABIAIOT COO0H 6onbmoe
rasoBoe 061aKo.

Ecan mukpoBosaHoBoe wusnayyenme CTA-21 u
CTA-102 ¢ BIpsiMb TIPOAYKT A€ATEIBHOCTH Pa3yMHBIX
CYILECTB, TO 3TH CYILECTBA SIBHO CTOST Ha 6oJiee BBICO-
KOit CTYNeHH PasBUTHUS, YEM MBI

Ceituac yesioBeKk MPOU3BOAUT Ha 3eMJie ATeKTpHYe-
CTBO MOIIIHOCTbI0 4 MUJLTHapAa Kuiosatt. Eciu Bcio aTy
MOIIHOCTb [IOTPaTHTb Ha MUTaHHE MUKPOBOJHOBOTO Ile-
pesaTunKa, TO 5T SHEPrUHM He XBATUT — CHT'HAJI pacce-
eTcs U ocabeeT, KaK HU CTapaiicsi Ce/IaTh ero YeTKHM,
¥ K TOMY MOMEHTY, KaK OH JIOCTUTHET GAMKaliiux pa-
3YMHBIX cocezielf, ero yxxe HeBO3MOXHO OyIeT omnpeze-
yuTh. {7151 MPOM3BOACTBA NepefaTYHKa, CIIOCOGHOTO Co-
30aTh CTOJb CUJIBHBIH CUTHAJ, YTOGB €0 MOXKHO ObLIO
PasanYNTh, TPeOyeTCs UBUIU3AIINS, BAAJEI0Mmas ro-
Pa3nio 60JBIHAMH JHEPTreTHYECKMUMH 3aT1aCaMH, YEM MBI,

ITpou3sBOACTBO YETOBEKOM SHEPIHHU PACTET MPOLIEH-
Ta Ha 3—4 B roa. Ec/in TeMIbl COXpPaHATCS TIPEXXHUMH,
10 Yepe3 3200 sieT MbI 6yeM IPOU3BOMUTD CTOJBKO JKE
aHepru, ckosbko CosHIe, M TOTAa CMOXEM 3aBUTh O
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CBOEM HPHCYTCTBHH C IOMOLILIO NEPEXATYHKOB, CHTHA-
Jipl KOTOPHIX HPOHU3BIBaIOT BClo anakTuky Bmoas u
nonepek. Tak YTo ecam yxke ceiiuac Mbl MOXKEM paciio-
3HABaTb CUTHAJIBI, TOCTAHHLIE APYTHMH )KUBBIMH CYIIe-
CTBaMH, TO, 3HA4YMT, OHH OIIEPEXKAIOT HAC B TEXHOJIOTH-
JeCKOM Pa3BHTHH HA HECKOJIBKO THICSY JIET.

Crporo roBops, He clefyeT BOCIIPHHUMATD TIpUMe-
pbl umenno CTA-21 u CTA-102 canmkoM cepbesHo.
ITH 06BEKTHI HAXOASTCS CTPALIHO JAJIEKO OT Hac, MO-
KeT ObITb, 3TO BOOOLIE KBa3aphl, M HET HUKAKUX COMHe-
HUJ, YTO HCIyCKaeMOe UMHU H3JIyYeHHe MOXHO 00BsC-
HUTb M He NMpUberas K NpeACTaBICHUAM O Pa3yMHbIX
CYIecTBax.

W Bce xe JONMYCTHUM, YTO HEKUE Pa3yMHBIE CYILECTBA
¢ 6mxaiimeit 3Be3b1 XOTAT A0CTYy4aThCs KO Hac. Unu
Mbl 10 HUX. UTO HAZO COOOUIMTE B IePBOM NOCHAHMH?
He vicionb3oBats xe u BIpsimMb a30yky Mopae, He KaTb
e OT HUX, YTO OHH TOXe FOBOPAT No-auryuiicku? Haxo
(IPUAYMATb YTO-TO YHHBEPCATIBHOE, YTO-TO, YTO AOIKEH
noHATH J11000#. K npuMepy, MOXHO HPeANONOXUTD, YTO
NPeACTABUTENH JIOO0M CBEPXUMBUJIM3ALMHA HOJIKHDI
3HATh MaTEMATUKY U 4TO MaTeMaTHYeCKHe BhIpaXKeHH,
BEPHBIE 3RX€Ch, OYAYT BEPHHI U TaM.

Tak, ZOIyCTHM, 4TO MBI BbIJA€M /[Ba CHTHaJIa MHKPO-
BOJIH, IIOTOM €HI€e J[Ba, a IOTOM YeThipe. 3aTeM, Nocje
AMVHHOM Nay3bl, — TPH, TPU U AeBATb. IloTOM — onsiTh
MepBYIO NOCAEA0BATENbHOCTD, IOTOM ONSITh BTOPYIO, U
Tak ganee: 2,2,4..3,3,9..2,2,4...3,3,9..

Ecim B OTBET MBI OJAY4YUM coobuteHue 4, 4, 16 —
3HAYMUT, €CTb KOHTAKT!

Wnu MoxHO mompo6oBaTh NMPUMEHUTH CTOJb XKe
YHUBEpCAJIbHBIH A3bIK XuMHu. EcTb (UKCHpOBaHHOE
KOJIHYECTBO TUIOB CTAOMJIBHBIX ATOMOB, KOTOPbIE OJI-
KHBI OBITh OMHUMHU H TEMH Xe€ 110 Bceil BeenieHHo. ATo-
MBI KQXXIOTO THIA COCTOAT U3 OIPeeIeHHOTO codeTa-
HMst IBYX BHZOB YaCTHI — POTOHOB 1 HEHTPOHOB.
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Campiil mpocToii U3 HUX, BoAOpoA-1, COCTOUT U3
€IVHCTBEHHOTO IPOTOHA, CJIeXYIOUHH, Boaopoa-2, co-
IePAUT MPOTOH U HelTpoH. Cie0BaTEMbHO, MBI MOXKEM
nepeaTh 4YMCJa, MPEACTaBIgIHe coboil CTpoeHue
Pa3HbIX AaTOMOB B NOPA/KE BO3PACTAHUA UX CIOKHOCTH.
Hauas ¢ Bomopozna-1 (1) u Bogopona-2 (1—1), MbI MO-
xKeM nepeiit K reaunio-3 (2—1), reauio-4 (2—2), au-
THIO-6 (3—3) 1 uTHIO-7 (3—4).

Wrak, nonycTum, 4TO Mbl CHOBA ¥ CHOBA MOBTOPS-
€M nocaenosareabHocTp uncen 1. 1—1...2—1...2—-2..
3—3... 3—4... Ecm nHOMIaHETHOE PasyMHOE CYIHECTBO
TIOJIYYMT 3TY NOCTEA0BATEIbHOCTD YHCE/, ONO3HAET B
Hell onucaHWe CTPOEHHSI MEPBBIX NMPOCTHIX aTOMOB H
nepeacT B OTBET 3HAYEHHS A CASAYIOUIMX B LEMOY-
Ke aToMOB — 6epuiusi-9 (4—5) u 6opa (5—5), To KoH-
TAaKT MOXXHO CUHUTATbh YCTAHOBJIEHHDBIM.

Mo:kHO MONBITAThCA U Yepe3 reoMerpuio. s atoro
HAJ0 BBICJIATH CTPOUYKY GBICTPBIX MyJIbCAIIHIA, CPENH KO-
TOpHIX OyZeT reprHoauYecKH TOBTOPSITHCA MyJIbCAIMS
ocoboro poza. ITocae nay3sl — BBIAATH APYTYIO NOKO6-
HYIO CTPOUKY H T. A. Kaskaas cTpouka J0/KHaA IIPH 3TOM
COZAEPXKATh YyTh OTJAHYAIONLYIOCA [0 PHCYHKY 0c00YIO
YJIbCALHIO.

Ecsu Bce 3T CTPOYKH OyAyT 3alMcaHbl OAHA MO
ApYro#, To «ocobast myabcanus» A0JKHaA 06pa3oBaTh
OKPYKHOCTb WJIM HHOH NOX0X Uit pucyHok. Takum obpa-
30M MOXKHO TIepeAaBaTh U IPOCThIE TEOMETPUYECKHE Te-
OpeMBI: PHCYHOK IPaBHJIbHOTO TPEYTOJBHUKA C KBaJIpa-
TaMU Ha KaxA0i U3 CTOPOH GyeT 03Ha4YaTh, YTO CyMMa
KBaJIpaTOB KaTeTOB PABHA KBAAPATy FHIOTEHY3bL.

Bosee Toro, takuM 06pa3oM MOXHO NepenaBaTh
Jlaxke POCTHIE PHCYHKU — HalpPHUMEP, NOKa3aTh, 4TO Y
YeJloBeKa YeThipe KOHEYHOCTH, Ha IBYX M3 KOTOPbIX OH
CTOMT, 4TO y Jiiofieit 1Ba nosia u T. &. Ecanm oTser nmpu-
IeT B BHI€ AHAJIOTHYHBIX KAPTHHOK, TO BOT OH H KOH-
TaKT.
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Hoix HlraToB Gynzer mpeacTaBaaTh coGoil eawHBINR
KpYIHBIH ropol ¢ HaceaeHueM okojo 40 000 000 ye-
JIOBEK.

115t TOTO 4TOGB!I YCAOBHS KU3HU MUJTHOHOB rOpPO-
3KaH OCTaBAJUCD NPHEMIEMBIMY, TPAHCIIOPTHASA H KOM-
MYHMKALMOHHAsA CHCTEMBI AOJIXHBI TIOABEPTHYTbCA
3HAYMTENBHBIM yay4yuleHuaMu. [loasurcs eme 60pbime
rapaxei, yXOAAIMIAX H BBbICb, H BLAYOb. dPpdexTHs-
HOCTb UCTIOJIB30BAHUSA raPaXKHOTO NPOCTPAHCTBA BO3pa-
cTeT 6aroaapsi MacCOBOMY NEPEXOAY FOPOXKaH Ha ABYX-
MeCTHbie aBTOMOOWIH (MHE KaXercs, MOATOJKHYTD
Jofeil K TaKOMY Ilepexoy Ha aBTOMOOHIIM KaK MOXHO
MeHbLIeTo pa3Mepa A0/KHA COOTBETCTBYIOLIAsT HAJIOTO-
Basi MOJIMTUKA).

JInuHble aBTOMOOUIM GYAYT O MAKCUMYMY OTZE-
JIeHbl OT KOMMepYeCcKHX. J{ByXbApyCHbIE YJIMIBI CTa-
HYT TDUBBIYHOH 4YacTbiO meii3axa Heperpy>KeHHbIX
FOPOACKUX LEHTPOB: IO BEPXHEMY, MOAHSITOMY Haj
3eMJied, YPOBHIO OyAYyT ABUraThCa MajleHbKHUe Malld-
HbI, 4 IO HUXKHEMY — FPY30BHKH M aBTOGYCHI.

HekoTopyio NOMyASPHOCTD NOJIYYUT AOCTABKA Ma-
JiorabapUTHHIX TPY30B BepTrosieTaMu. HoBbie 3aaHus B
1990 rozy 6yayT ocHamaTh He6ONBIINMHU BEPTONETHBI-
MU IIOIHAZAKAMH — CKOpee IJIs1 BHAMMOCTH NPEeCTHXKa,
YyeM st HEMOCPEACTBEHHOTO UCTIOAb30BaHUA. MoxeT
ObITh, TAKKE BO3PACTET UCITOAB30BaHHeE ITHEBMATHYEC-
xoit mourel. Boo6ue, mourosas ciiyx6a 6yaeT aKTHBHO
aBTOMaTHU3MPOBaThcA. S AyMalo, YTOo Kak MMHUMYM B
KpynHble 0pUCHDBIE 34aHKUs N0YTa GyAET MOCTABIATHCS
MMEHHO 10 Tpy0aM MOCPeACTBOM CXAaTQro BO3AYXa, a
TaM yxe Oy/IeT pacCOPTUPOBBIBATHCS 11O afpecaTaM ¢
MHHUMAJIBHBIM YeJIOBEYECKUM YHaCTHEM.

Mertpo Toxe 6yAeT YCKOPEHHHIMH TEMITaM{ aBTOMa-
TH3UpoBathcd, ¥ K 1990 roxy Gyaer HabnoaaTbes TeH-
HDeHIMS K [ePeXo/ly Ha HeNpePBIBHOE COO0IeHHe, IPH
KOTOPOM TIO KaKAON AMHUK OyAeT KypCHUPOBaTh OAUH
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noe3[ AMHHOM B caMy TuHUIO. JIuHUK no-npexHemy 6y-
IYT OCTaBaThCsl Pa3fie/IbHBIMH, XOTs Ha YPOBHE TEXHM-
yecKHX pa3paboTok yxe G6yAyT CyLIeCTBOBATh POEKTHI
€INHOM OBIIErOPOACKOM TNHUK C KpaiiHe OpUIHHAND-
HBIMHM BapUaHTaMHM pelieHus nmpobieM Mocaaku U BbI-
CaZK{ M3 10€31a, HaXOAALIerocss B 6€30CTAHOBOUHOM
IBHXKEHUH, U Gecnepecafio4Horo nepeMenieH s no pas-
JIHYHBIM BETKAM.

JKenesnonopoxHoe coobuieHHe MEXIY rOPOfAMK
OyZeT NIPUXOAUTD B YNai0K, KOMIIEHCHUDPYSICh [IOSIBJIEHH-
eM HeObIBaJIbIX 10cesie aBTOOYCOB U rpy3oBukos. Ha no-
porax 6yaeT ¢ KaXAbIM T'OIOM IOSIBISATHCSA BCe OOMbIIE -
aBTOIOE3/I0B, U IPH PEKOHCTPYKIIUH ABTOCTPa HPHIET-
Cs1 yYUTHIBATh HOTPEGHOCTH TaKMX aBTOYYAOBHHL. s
HHUX OYAYT CTPOMTBCSH OTAE/bHbIE TONOCHI, OTAENbHbBIE
3ae371bl ¥ Che3Zbl.

Yro xe kacaeTcss HHANBUAYAABHOTO TPAHCIIOPTa, TO
€ro KOJIM4YeCTBO Ha MEXKAYTOPOAHBIX aBTOCTpaAax Gyzer
CHMKaTbcs1. B3aMeH Bo3pacTeT HCMO/I30BaHKME JHYHBIX
BEPTOJIETOB M TPAHCIOPTA HAa BO3AYHIHOH NMOAYILKe.
[l nocieiHero Xopoixe A0POTH He HYKHbI — OH C Ta-
KOl K€ JIETKOCThIO GyAeT ABUIraTbCsi HaX OOBIYHBIMH
IPYHTOBKaMHU HJIH axke Boobiie Ge3 nopor — Haz 6oee-
MeHee POBHbIMH TIOJISIMHU ¥ BOJZHBIMHU [IPOCTOPaMH.

[ITupokoe pacnpocTpaHeHHe TPAHCIOPTa HA BO3-
AYLUIHOH NMOAYHIKe HECOMHEHHO TPUBeZeT K KOPEHHBIM
H3MEHEHHsM HPABUJ NODOXHOrO ABHXeHus. OaHoi
U3 IVIaBHBIX INPHUYHH OOILIECTBEHHOrO BO3MYIIeHHS B
1990 roay GyayT MHOrounCIeHHbIE HAPYIIEHHS HEMPH-
KOCHOBEHHOCTH YaCTHOM COOCTBEHHOCTH CO CTOPOHBI
BOAMTEJElH NOAOOHOTO TPAHCIIOPTa (B OCHOBHOM MOJIO-
nexun). Crenyet 0XKHAATH OT 3eMJIeBIaeNbIIEB BO3/1BU-
JKEHUSI UCKYCCTBEHHBIX NPENSTCTBUI IIPOTHB TaKHX
BTOP:KEHHiA, 1, eCIN KaKkoii-HHOYAb IOAPOCTOK pa3olp-
€TCs O TaKoe NPemsATCTBHE, HAaC OXKUAAIOT HeObIBasIbe
cynebGHble pa3bupaTeibCTBa.
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Bo3MoXHO, camMoe cepbe3HOoe BIAHSHHE POCT YMC-
JIEHHOCTH HaCeJIeHHs OKaXeT Ha TPOAOBOJIbCTBEHHbIH
Bonpoc. KoneyHo, ronoaa B Coequnennsix IHlrtarax, B
oT/inyre OT GONBUIMHCTBA APYTHX CTPaH, HE OXHAACT-
¢s1, HO BCE PAaBHO U HaM MPHIETCS CTaThb MeHee TipuBe-
peauBLIMH U 60sIee IKOHOMHBIMH B €/1e. BO3HUKHYT
TeHAEHI1H K MeHee pa360pYMBOMY MUTAHHIO U K OTKA-
3V OT MsCa B MOJb3Y PHIObI H KPYIL.

Cnucox 06meynoTpeOuTenbHONR MUy GyaeT mo-
TIOJIHATBCS 3a CYET HOBBIX MPOAYKTOB, OTHECEHHBIX K
KJaccy CbeIOOHBIX, TYCTh M Ha IKCIIEPMMEHTAJIbHOM OC-
HOBe (ITOCKOJIbKY MHOTHE FOTOBBI OTKA3aThCs OT Npel-
paccyIKOB B elle JIUIIb 110/ YTPO30# roJI0AHOH CMEPTH,
a HEKOTOPBIM U 3TOTO HeocTaTouHo). K mpumepy, B cTo-
JIOBBIX CTAHYT MOAABATh BOAOPOCJIH, a TIOMHMO BOJO-
pocJiell yyeHbie OYAYT BOBCIO IKCIIEPUMEHTHPOBATH C
apoxsxkami. OCMeNIoCh NPEANONA0KHTb, YTO BOXOPOCIH
U JIPOKIKH C HCKYCCTBEHHBIM BKYCOM MSICA, TI€YEHH HITH
ChIpa 3aT0JIOHAT NOJIKHU cynepMapkeTos. ([yMaro, 4To B
1990 roay xauecTBO 3THX UCKYCCTBEHHBIX BKYCOBBIX
100aBOK elile OCTABUT OXKUAATD JIYUIIETO.)

Kpome yBennueHHs] YUCJIEHHOCTH HaceJleHHs Hac
CTOJIb )K€ HECOMHEHHO 0XMAAaeT MOBCEMECTHHIH pocT
MeXaHM3al[M¥ K aBTOMaTH3auuH. B nepByio ouepenb aTo
KacaeTcsl KOHEUHO e TexHoueHTpuyeckux CoenHeH-
Herx HlrtaTos.

ITO KOpeHHBHIM 06pPa30M M3MEHMT BCIO JesTelIb-
HOCTb IOMOXO35IeK — OT 3aKyMNOK 10 HPUMEHeHHs Ky-
nerHoro. B cynepmapkere 1990 roaa Ha KaxaoM npo-
ayxte 6yner cTosTh ero kox. I[lokynarensuuna 6yaer
OTMeyaTh KOAbI HYKHBIX eif TOBapOB, a Ha BBIXOZE ee
OyZeT >kAaTh BeCh 3aKas3, yke YIIAKOBAHHBIHN U € OCYM-
TAHHOH CYMMOI HOKYMNKH.

Bonbias yacTs npoaykros nutanus 6yaeT npoaa-
BaTbCsA B BUe nonydabpuKaToOB, pacCUMTAHHBIX Ha 10-
BelieHHe 10 KOHANIMY C MUHUMAJIbHBIM YeJIOBEYECKHM

299



yuyacTeM. KyXHs HO CTeneHH aBTOMaTH3alHM CTaHeT
noxoxeit Ha KabuHy 6oM6apanpoBiuka. CKopee Bcero,
B 1990 roay GyAyT CyIeCTBOBATD XHJILIE AOMA, TIPENO-
CTaBJISIIONIHE CBOMM XMJIBLAM KYXHIO OOIIIero mnojib30-
BaHMs, BpOJe CErOAHSAHIHHUX MpavyeyHbIX obuLero
TI0JIb30BaHMS, U TOra HEOOXOAMMOCTD KAXKAOMY MHIH-
BHAYAJIBHO 003aBOAUTHCA TAKUM CAOXHBIM TEXHHYEC-
KHUM mpucriocobieHneM, Kak KyxHs, ornageT. (Xorts,
KOHEYHO, KYXOHbLKH Ui Pa3orpeBa 3aBTPAKoB HO-Tpe-
JKHEMY OCTaHYTCs B Kax10it kBaptupe.) Tak TeHaeHUMS
K PeCTOpaHHOMY ITUTaHHIO Pa30BHETCS ellle AajbLie U
BTOPTHETCSI AaXKe HEMIOCPECTBEHHO B IOMa.

«IIpo6rema npucayru» B Coeaunennsix IlITatax
HO-TIpeXXHEMY OCTAHETCS] Hepa3peIleHHOl, U foJoxKe-
Hue He 06JIeTYNTCS JaxKe C NOsIB/IeHHEM JOMALIHUX PO-
60toB. HaMeTHTCs TMIIb TEHAEHLMS K €€ Pa3peIieHHIo
MyTeM COKpaleHns obbeMa JoMatiteit paboTht, Tpeby-
fomei pyuHoro Tpyzaa. IloBcemecTHoe pacnpocTpane-
HM€ BO3AYIIHBIX (PHUIBTPOB CHUMET npobsieMy AoMali-
Hell MbUIK. A CTUPKa C NOMOUIBIO YJIbTPa3ByKa IOMHMO
nopoika (a TO ¥ BMECTO HEro) CAeJiaeT caM Mpolecc
ropaszo 6oJiee JIerKUM.

ABTOMATH3aIMs NIPUBENET K H3MEHEHHIO XapaKrepa
paboT u BHe AoMa. UKCTO MBIIIEYHBII ¥ PYTHHHBIN yM-
cTBeHHBII TpyA BeIMpeT. OcTaHyTCst HpodeccHH, CBS-
3aHHbBIE C TBOPYECTBOM, C HCIIOJHUTEIBHO-AIMUHHCTPA-
THBHO# ZIEATENBHOCTBIO U ¢ O0LIEHHEM. A TJIaBHOE — BO
MHOT0 pa3 BbIPACTeT KOJIMYeCTBO JII0f€il, paboTaiomux B -
TOM HJIN HHOM CTeleHH C KOMNbIOTEPAaMH M X TIPOM3-
BOIHBIMH.

Braronaps sToMy cABHTY K B 06pa3oBaHuu ynop 6y-
JieT C/ieJlaH Ha M3y4YeHHe MaTeMaTHKH M TOYHbIX HayK.
Takwue npeameTsl, Kak apu¢MeTHKA JBOUYHOH CHCTEMBI
CUMCJICHHS HJIH SI3BIKH IPOrPaMMHPOBaHus, Gy Ay T mpe-
N0JABaTh HAUYMHANA ¢ MAAAIINX KiaccoB. [lepconanuau-
POBaHHOe 00yuYeHHe U TLOTHBIHA JIUYHOCTHBIA KOHTAKT
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npenoaaBaTesisi C y4eHUKOM COXPAHUTCA HPH 00yYeHUH
TOJIKO JIByX KaTeropHii AeTeif — upe3BbIYaiiHO OapeH-
HBIX H YMCTBEHHO OTCTAJBIX.

Onny 43 caMbiX GOJIBHIMX NPOOJIEM, CBA3aHHBIX C
aBTOMaTH3aLMei, GyneT npeACTaBAsATL U3 cebs NOoAB-
JeHue y jofaeil usnnmkos Bpemend. Iloaasnsiomee
6ospmHHCTBO 6yzet pabotath camoe Gosbiee 30 ya-
COB B HeIEJO, a 3HAYUT, OyzeT 6oJIbIe CErOAHSALIHETO
noziBepXeHo onacHeiimeit 601e3Hn — ckyke. B obue-
CTBE BO3pacTeT pojib chepHl OTAbIXa ¥ Pa3BJe4eHUi; B
HCTODUH YeI0BEYECTBa ellle HUKOr/Aa He OBLIO Mepuo-
JAa, KOT1a CTOJIbKO BHUMAHUs yAesIochk 651 npodec-
CHH MaCCOBHKA-3aTeHHHKA.

TeseBu3op 3aiiMeT IEHTPATIbHOE MECTO B IOMe —
ete 6obie, yeM ceiiyac. TenedoH ToXe NpeBpaTUTCS
6osnble B cpeAcTBo pa3sievenus. B 1990 roxy renedo-
HbI 6YAYT MTOBCEMECTHO YKOMILIEKTOBBIBATCS TEJIEIK-
PaHOM, TTO3BOJIAIONIMM HE TOJIbKO CJIBIIIATH, HO U BUAETD
cobecenruka. JJoMoxo3stitky GyAyT MOAy4YaTh eite 601b-
1lie YIOBOJBCTBHA OT OOLIEHHS, 3HAs, YTO UX BUISAT Ha
APYroM KOHILe TIPOBOJA, — 3TO 0becneyuT BHAEOTEe-
¢ony xopoiuii cripoc.

Hasnuuune BugeorenedoHa MPOU3BEAET PEBOJIOLHIO
B pabote 6ubnuorex. K 1990 roay 60abuiMHCTBO KHUT
B KpynHBIX 6ubAMOTEKaX GYAeT mepecHsTO Ha MHKPO-
MJIEHKY, a2 BO BCEX HIKOJIaX ¥ MHOTHX JioMax OyzeT
MMEThCS anmnapaTypa A NPOCMOTPAa MHKPOILJIEHKH.
IT0 FaCT BO3MOXKHOCTh CBEPATHCS C IEPBOUCTOYHHKA-
MK ¥ BooDIle moay4aTs uHGOPMALHUIO, He NOKHAAS -
CTeH IoMa uiu oduca.

BusHecMenb! 6yayT NpocMaTpHBATh MO BHAEOTEIe-
(bOHY ZOKYMEHTHI M IPHHUMATH AOKAaAsL. MoxHO 6y-
IeT axe yCTPanuBaTh BUAEOKOH(DEPEHINY C pa3fiesIeHH-
eM 9KpaHa Ha HECKOJIbKO 4acTell H C3KOHOMMTb TaKUM
06pa3soM MHOTO ieHeT Ha KOMaHAMPOBKAX (32 HCKITIoYe-
HMEM, KOHEYHO, TeX CJIy4YaeB, KOTAa BCS KOMaHAHMPOBKa
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COBEpIIAeTCs CKOpee € 3KCKYPCHOHHO-TI03HABaTeIbHbI-
MU LeJISIMH ).

B mupe 1990 rosa sakHoe 3HauyeHHe NONYYHUT U
CIOPT, KaK Xopoiuee H 6e3BpenHoe CPeACTBO A TOTO,
4yTo6B1 yOuTH Bpems. [lymMalo, K TOMy BpeMeHH MOZHbIM
CHOPTOM CTAaHYT MOJIETH C MIOMOLIBI0 MAJIEHBKHX MO-
TOPYMKOB, HageBaeMblXx Ha cnuHy. K 1990 roay aro
6ymeT yxe NOCTaTOYHO JeLIeBO, YTOOK CTaTb Macco-
BbIM yBJeyeHHeM. KTo 3HaeT, MoxeT ObITh, KTO-TO U3
CETOAHSLIHUX JieTeil CTaHeT OCHOBATE/NEM KAKOTO-HH-
Oyab «BO3AYUIHOIO MOJO» C HAAYTHIM FEIHEM MAYOM
13 TYroro MjiacTuka?

IlepemeHnl, KOTOpble NPOU3OHAYT C HAIIMX THEH 0
1990 roxa, ybemar mioneil B TOM, YTO Ba)KHble Beuu
HeJb3sl MyCKAThb HAa CaMOTEK. Y>Ke CerojHs MHOrue
ybexensl, 4To AJA CNACEHHUs IIMBUIH3AIMH HE06X0-
auM 3¢ dexTHBHBI KOHTPOAb poxkaaemocTu. Ceituac
3TH JIIOAM HaXOAATCS B MEHBIIMHCTBE — HO KaKoOB Oy-
net packiaa B 1990 roay?

K aToMy BpemeHU npaBUTEIbCTBAMH YK IIOYTH BCe-
ro Mupa 6yAyT IPUHMMATBLCS T€ MJIH WHbI€ Mephl AN
KOHTpOJIs poxaaemoctu. IIpenoTBpaTuTsh yBeNUYeHHE
HaceJleHUs maaHeTH Ha 60 mpouenTos k 1990 roay stu
MepHl yKe He YCHeloT, Ho Iuia Moaoxe 21 roaa 6yayt
COCTaBJISITh TOTZA YKe TOPa3io MEHBIIHIA IPOLIEHT, YeM
ceifuac.

B cBs3M ¢ aTM npoM30iAET U NepeolieHKa obie-
CTBEHHOIO OTHOMIEHHA K IETAM U CEMbE, TYCTh U He Be3-
Zie OIMHAKOBBIM 00pa3oM. B oanux permonax M cpeau
OHUX COUMAJbHBIX CJIOEB YMEHbIIEHHE KOJIHYECTBA
JeTeil NpuBeeT K YBEAUYEHUIO LIEHHOCTH KaXAOTO U3
3THX HEMHOTHX, H 001IECTBO CTaHeT Gojiee AEeTOLEeHT-
pHpOBaHHBIM. B Apyrux peruoHax M cpeau ApPYrHx
COLMAIBHBIX CJI0EB 00IIECTBEHHOE NTPU3HAHUE OACHO-
CTH AeMorpa(u4ecKoro B3phiBa MOXET C€JIaTh 3aBe- -
ZleHHe JleTell HeMNOIyAAPHBIM H COLUAJIbHO HETIpHEM-

302



JieMbIM ABjeHHeM. Toraa ceMeiiHble CBA3Y pacHamyTCs,
¥ MHCTHTYT 6Opaka moTepsieT Kakoil 65 TO HHM 6BLTO
CMDbICI, 32 UCKJIIOYEHHEM pa3Be YTO (opManusaluu
«eIMHEHHS AYI»,

U ecan B 1990 rony pocT HaceNeHHS IAHETH OC-
TAHOBUTCA HJIM Ja’ke CMEHUTCS IaJleHUeM, TO aBTOP
nonobHoro Moemy nporHosa Ha 2090 rox 6yner umeTsb
BCe OCHOBaHHA /7151 OITHMH3MA.

I'naBa 26
BCEMHUPHAA APMAPKA 2014 TOJA

Bcemupnas sipmapka 1964—1965 rozos B Hpio-
Vopke npoxozauia nox 1eB13oM « MHUp Yepe3 B3aHMOTIO-
HuMaHue». OHa pHCYeT 3aBTPalIHUH MUD 0e3 KaKHX-
b0 OIMIAOK HAa BEPOATHOCTh TEPMOSIZIEPHOM BOMHBI.
IMoyeMy 651 u HeT? Ecau TepMosinepHas BoiiHa paspa-
3uTcsi, o Oyayumem BooOiie MOXHO 3a0biTh. Tak 4TO
I[TYCTb KpbLJIaThle PaKeThbl MOKOSITCS B CBOUX MYCKOBBIX
IaxTax, ¥ AaBaiiTe MOCMOTPHM, YEro HaM XJIaTh OT Oy-
ayiero 6e3 BOMHBI.

Sfpmapka pucyet HaM Gyayinee MOUCTHHE BOIIED-
HbiM. HanpasjieHue pa3BUTHS YeJI0BeYeCTBa OOHALEKH-
BaeT, ¥ Jyuilie BCETo 3T0 BUAHO B MaBuibone General
Electric. 3aech MOCETHTEIM CHYIOT OT OXHOMN U3 YeTHIPEX
npecTaBJIeHHBIX CIIeH K IPYTO U Ha BCEX YeThIPEX Ha-
6J1I0AI0T BECEIBIX KUBBIX POOOTOB, BKAKOYAS 3BE3AY
npeacTaBJeHHs — cobaky. .

Ha s11x cuenax usobpaxkatorca 1900, 1920, 1940 u
1960 ronsl — mpucymMe 3TUM rofaM 3JeKTpUYecKUe
npuOOPHI U Te NIePEMeHb], KOTOPbIE 3TH NPUGOPHI MpHU-
HeCJU B )KM3Hb Jiofieil. A 4To 6b110 ObI H306paXKEHO Ha
ITUX CLIEHax, ecJH 61 ux 6b1n0 6oabuie — axsa 1980,
2000 ronos u nanee? 51, KOHEYHO, He 3HAIO, HO KaK XO-
Tesioch Ol 3HaTh!
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Ecaiu IpUHATH BO BHUMaHUE HEKOTODbIE TEHAEHIIMH,
ONKCaHHbIE B TiaBe 25, ¥ Pl APYTHX, He TOTIaBIIUX B
IJIaBy, TO MOXHO nonpo6osath npeacTasuth cebe Bce-
MHPHYI0 ipMapKy 2014—2015.

Jlerko npeAnooXuThb, 4To JIoAu GyAyT Bee CHb-
Hee OTAASATHCA OT MPUPOJbL, 3AMEHASA €€ UCKYCCTBEH-
HO#M OKpyXaloeil cpenoii, Gojiee cOOTBETCTBYIOLIEH
notpe6HoctaM yenoseka. K 2014 roxy noscemectHoe
pacmpocTpaHeHUe NOJy4aT JIOMHHECHIEHTHEIe TaHeH.
ToTonkHu U cTeHbl 6YAYT UCTOYATh PAacCEAHHBI CBET,
a pacHBeTKa HX OyJeT MEeHSTbCA ONHMM HaKaTHeM
KHOTIKH.

OxkHa B TaKHX yCJIOBUAX CTAHYT apXalu3MOM H Jaxe
B CJIy4ae COXPaHEHUs WX B OMeEIEeHUH Oy YT NOMSpH-
30BaHHBIMH /Il OTPa’keHHsI SPKOTO COJTHeYHOTO CBETA.
B03MOXHO, cTeneHb MPO3pavyHOCTH CTEKONA Oyner pe-
TyJIMPOBAThCSA aBTOMAaTHYECKHU B 3aBHCHMOCTH OT CHJIbE
[AJAI0MET0 Ha HUX CBeTa.

KoueuHo, Ha TOT MOMEHT 3T0 Gy/€T ellle POCKOIIb, U
B I0MaXx MPOCTHIX CMEPTHHIX TaKasi MOAA MOSIBUTCA He
ckopo. OxHako peys Beb uaet o Spmapke-2014, a 3Ha-
4UT — BCS OHa OyAeT npeAcTaBasATh co60it OHY criiom-
HY10 CHM(OHHIO JHOMHHECUEHTHOCTH, 6e3 eAUHOTOo Ha-
CTOALIEr0 OKHA.

Ha Spmapxe-1964 6bin1 npesctaBieH NOA3EMHbI
JIOM, KOTOPbIi1 IPOU3BEJI HA MEHS BIICYaTAEHUE WINILA
6yaymero. Ero oxHa X0Tb M He GBUTH NOJISIPU30BAHBI,
TeM He MeHee M03BOJISLIM BHAOH3MEHSATD Mei3aK 3a OK-
HOM ITyTeM H3MeHeHHs ocBellleHus. B noasemHoili xxus-
HH €CTh DS/ IperMy1ecTs (CM. raBy 25), 1 Ha Sipmap-
Ke-2014 na Mytypame ot General Motors Bnosite MoryT
ObITh PEACTaBJIeHbl MMHTAIMH MO/I3EMHBIX TOPOAOB C
HCKYCCTBEHHO OCBELaeMbIMH OTOPOIaMHU.,

TexHHYeCKHE AOCTHXEHUA OYAYyT U Aablie H3bas-
JIATh YeJIOBEYECTBO OT OAHOOOPA3HOro TPyAa, U B MOC-
nenneit Tpetu XX Beka moaBaTcs pobOTHL AJIsi AOMAIII-
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Heil paborel. K 2014 roay atux poGoros Gynmer eme
MaJio, d YPOBEHb UX OCTAaBHT JKeJIaTh JIYYIIEro, HO BaX-
HO, YTO OHH yXe OyayT.

B naBunbone IBM Ha SIpmapxe-2014 6yner npen-
CTaBJieH B KaueCTBe OAHOTO H3 OCHOBHBIX 3KCIIOHATOB
po6oT-n0MpaboTHHIA — GOJBILON, HEYKTIOKHUH, MeJi-
JIMTEbHBIN, HO yMeloluii COGUpaTh BEH{H, PACKIIA/bI-
BATh HX 11O NOPAAKY, YHCTHTb H HPOU3BOAHUTD €Ile Pl
onepauuii. HecomrenHo, nocerurenn GyayT passie-
KaTbC$, Pacchiniasi Mycop 10 BOJy ¥ Habjonas 3a Tem,
KaK poGoT 6yaeT HeyKioXe Bce COOMPaTh U COPTHPO-
BaThb HAa <BbIOPOCHTb> U «OTAOXKUTH»>. [loasaTcs, cko-
pee Bcero, 1 poOOTHE AIsi CAAOBHIX PaboT.

General Electric Ha SIpmapke-2014 mokaxer Tpex-
MEepHO€e KHHO PO CBOEro «pobora GyAyiero» — akky-
PaTHOrO, LIYCTPOTO, CO BCEM HEOOXOAMMBIM BCTPOEH-
HbIM 00OpYAOBaHHEM, 3HEPrMYHO BHINOJIHSAIOLIETO
mo6yio 3axa4y. YToGbI IOCMOTPETH 3TOT PUIIBM, HAAO
GyZeT OTCTOATDH TPEXYACOBYIO OUepeb (K COXKANIECHHIO,
€CTb BellH, KOTOpbIe C TOAaMH He MEHSIIOTCA K Jy4-
ueMmy).

K navany XXI Bexa noTpeGHOCTH Y€JIOBEYECTBA B
3Hepruu no 60Jblieil YacTH 6YAYT yAOBAETBOPATHCS 32
CYeT aTOMHOI SHEPreTHUKH Jaxke B MaloM. B anextpo-
npubopax 2014 roxa He OyzneT mHypoB, oHu OyxyT pabo-
TaTh Ha [ONTOXHBYIIUX aKKyMYJIATOPHBIX GaTapesx,
paboTalomux Ha paguonsoTonax. Msoromsl 6yayT cTO-
UTb [eIleBO, ABJAACH JHULIb MOOOYHBIM IPOAYKTOM
ATOMHBIX 3JIEKTPOCTAHLHIA, KOTOpbIie OyAyT BbIpabaThi-
Batb K 2014 roay 6oee NOJIOBUHBE BCeil 37IEKTPO3HEp-
THH B MHUpe.

B 2014 rony ye Gyzer CymecTBOBaTh OAHA WIH 11Be
aKCIepUMEHTaIbHbIE 3/IEKTPOCTaHIHH, paboTaloIHe Ha
SHepruM CAMSHHA BOAOPOAa, U SIpmapka-2014 He cMo-
Ket 000iTH cBOMM BHHMaHueM 3TOT (pakt. Jaxke Ha
Spmapke-1964 Gbi1 TpoAEMOHCTPHPOBaH HeOOMBINOI,
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HO HACTOSAI{HHN B3PHIB CJIUAHUS BOXOPOA; a Ha SIpmap-
ke-2014 6yayT npencrapyieHsl AeHCTBYIONINE MOENH
TAKOTO POJa JMEKTPOCTAHITHI, U OHH OYAyT BbIpabaThi-
BaTb AOCTATOYHO SHEPTHM I PaGOTHI AUCILIEEB C Hall-
TIKCHIO «3Ta SJIEKTPOIHEPTUs BHIPAaGOTaHA 32 CYET CIIHSI-
HUS BOLOPOAAs.

K 2014 roay B psine NyCTHIHHBIX ¥ NOJYNTYCTBIHHBIX
paiioHoB 3eMs — B Apu30He, B mycThiHe Heres, B Ka-
3axCTaHe, TIe BCEria MHOTO COMIHIA, — GYAyT mocTpo-
€Hbl OrPOMHBIE COJTHEYHbIE 3/IeKTPOCTAaHIMH. B TyMaH-
HBIX ¥ IBIMHBIX FTOPOACKHX 001aCTAX CO3/IaHME COMHeY-
HBIX 3JI€KTPOCTAH1UI cebs He OKYNHUT, TO3TOMY OYeHb
NepcreKTUBHOM BBITJIIAUT Ues BIHOCA YCTPOHCTB 1O
c6opy coaHeyHoi sHeprun B kocMoc. Ha Sipmapke-2014
OyayT TIpeACTaBJIEeHbl MOZETN KOCMUUYECKHX 3JIEKTPO-
CTaHUUH, COOMPAIOIINX COMHEYHBIH CBET C MOMOIIbIO
OTPOMHBIX TIapaboanyeckux (HOKyCHUpyIOmux yCT-
POICTB ¥ MepealoLuUX COOPaHHYI0 SHEPTHIO HA 3eMJII0
B BH/le TyYKa HalIPABJIEHHOTO U3JTy4YeHHUsI.

[TsThaecsT neT cAYCTA MUD CTaHeT ewie TecHee. Ha
Apmapke-2014 General Motors npeacTaBuT, NOMUMO
TIPOYEro, «3aBOAbI AOPOKHOTO CTPOUTENBCTBA» B TPO-
THKaX, KyAa MOCETHTENIH BHICTABKH CMOTYT MONACTh HA
TIOMOCTE, CKOJIb3sI1IIEM HaJl BOLOIT Ha YeThIpeX CToMKax ¢
MUHUMYMOM TpeHusi. Kak MBI BUAMM, CPEICTBA TPaHC-
IOpTa Pa3BUBAIOTCA OYEHb OBICTPO, M MX Pa3BUTHE NIPO-
OOJKMTCSL.

MHe kaxetcs, yto k 2014 roay 60sblioe BHUMaHHe
OyneT yaensaTbcs pa3paboTKe MAllIMH ¢ «KOMIbIOTEp-
HBIMU MO3TaMH» — TaKHX, KOTOPBIM JOCTATOYHO TOJIb-
KO 3aJaTh aApec Ha3HayeHHs, YTOOBI Janbllle OHU Be3-
JU TacCaXupa CaMH, MO3BOMSASA MCKIIOYHUTb TAKUM
06pa3oM 13 JOPOKHOIO ABUKEHHUS Takoe caaboe 3Be-
HO, KaK MeJJieHHble yeJloBedeckue pediekchl. /lymaio,
B 2014 rony oiHUM M3 IJIaBHBIX pa3BJIeYeHH Ha sIp-
Mapke OyZeT KaTaHHe Ha YIPaBAsSeMbIX KOMITbIOTEPOM
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MalIWHKaX Ha BO3AYIUHOW MOAYIIKE, KOTOpble OyayT
$€30MacHO MaHEeBPUPOBATh B TOJIIIE HA BHICOTE MOJY-
MeTpa OT 3eMJIH.

Jl1s noe3fok Ha KOPOTKHE PacCTOSIHUA B nenTpax
TOPOZOB MOSABATCS ABHKYIIUECS TPOTYAPH CO CKaMeH-
KaMH o 6OKaM U MECTOM /151 CTOSIIMX acCaKUPOB B
cepeaute. Tporyaps! Ha SipMapke-2014 yXx HaBepHsKa
Bce OyIyT MIMEHHO TAKUMH.

CpezcTBa coObLIEHHS TOXKE He OCTaHYTCS IPEXKHU-
MH — € IOMOIIIbI0 CHHXPOHU3HUPOBAHHO! 1epeiauy CHI-
HaJla Yepe3 KOCMMYECKHE CIYTHUKM MOXHO Gyzxet 6e3
npobJieM 03BOHUTD YEI0BEKY B JIIOOOM YTOJKe 3eMHO-
ro mapa. K 2014 roxy ata TexHOnOrUs CBA3H yke OyneT
0O1enpUHATHIM fABJIEHNEM M MO3TOMYy Ha SIpMmapke
npeacrasyena e 6yaer. Ho Bor obmenue ¢ JIyHoit!

K 2014 rony Ha JIyHe HaBepHsiKa yxe 6yzxeT nocro-
SHHO JIefiCTBYIOIIas YejoBeyecKasi KOJIOHUS, U C MO-
MOIIIbI0 MOJYJTUPOBAHHBIX JIa3ePHBIX Jy4el (CM. I1a-
By 11), KOTOPBIMH TaK JIeTKO YIIPaBISITh B KOCMOCE, MEXK-
Iy 5Toi KoJoHHel U 3emieil GyaAeT OCYIECTBAATHCA
rol0coBas CBsI3b B HEOTPAHHYEHHBIX MacIITabax.

Eciu ayHHblE KOJIOHUCTHI MOMAYT HABCTpEUy YCT-
pOMTEJISIM SIPMaPKH, TO MOXKHO OyaeT IPesoCTaBUTh ee
TIOCETUTEJISIM BO3MOXKHOCTb HANpsIMYIO 1100OHIAThCs €
4eI0BEKOM, HaxosumMcsa Ha JIyHe.

Takoe obmeHKe OyaeT He coBceM KOMPOPTHEIM, 110-
CKOJIbKY MEX/y PETLUINKaMH 6y YT BOSHHKATD [ay3bl 110
2,5 cekyHapl. IMEHHO CTO/IBKO BpeMeHH TpebyeTcst pa-
ANOBOJIHAM U CBETY Ha MyTh TyAa-oOpaTHO. A BOT NO-
n106HOTO 2Ke poza pa3roBop ¢ Mapcom Gyzer noapasyme-
BaTb maysbl yxe 1o 3,5 MUHYTHI aXe B IEPHOJ CaMOTO
6113KOT0 PacCTOSIHUS MeXY ABYMA IlaHeTamu. OfHa-
ko k 2014 roay Ha Mapce pasroBapuBats Oyzert, ckopee
BCero, ellle He ¢ KeM. K ToMy BpeMeHH ero oBepXHOCTH
JAOCTUTHYT TOJIBKO NCKYCCTBEHHBIE allIapaThl 3eMJISH, a
NHJIOTHPYeMast SKCTIeANIHs GyaeT ToAbKO pa3pabarsl-
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BaTbca — x0T Ha crerie HACA koneuno xe yxe 6yner
NpencTaBieH MAaKeT Pa3BUTON MapCHAHCKOMH KOJIOHUH.

Yrto Kacaerca TejesuzieHus, To k 2014 rony 06bIy-
HbI€ TEJIEBU30Pbl YXKe OBCEMECTHO GYAYT BBITECHEHBI
TeJIeCTEHAMH U OSIBATCS MepBble TPEXMEPHLIE Teslearn-
napatsl — npospaunbie Kyon. TpexmepHocTs u3obpa-
XKeHust B Kybax 6y/eT JOCTUTaThCS C IOMOMIbIO FOJIOrpa-
¢uu (cM. rnasy 11). Ha camoM nienie oxHEM U3 Haubosee
3aMOMMHAIONINXCA IKCIIOoHaToB SIpMapku-2014 u 6yzner
UMEHHO BpaUIIONIUIiCs TPeXMEPHBII TeJIeBU30P OTPOM-
HOTO pa3Mepa, O3BOAAIOIMI CMOTPETh HaIeTHOE IIpen-
CTaBJIeHHE B HATYPAJIbHYIO BETHYUHY.

IIpoaoakaTh 3TH BOCTOPKEHHbIE TPOTHO3BI MOKHO
6e3 KOHIIa, HO He Bce CTOJIb 6e3061a4Ho.

Cros B ouepenu B naBuibsoH General Electric Ha Ap-
Mapke-1964, s BADYT HOHsLI, YTO YTKHYJICSI B3[JISIAOM B
Gpy, MOKa3bBAIOLIYIO YHCIEHHOCTh Haceenus Co-
enuHenHbix IlltaToB (Ha TOT MOMEHT — 4yTb Gosee
191 000 000 uesroBex), xoTopast Kaxkzable 11 cekyHz yBe-
JIMYMBAJACh Ha €IMHUILY. 32 TO BpeMsl, YTO S IPOBEJ B
naswisoHe GE, KomyecTBO aMepHKaHIeB YBETHYMIOCH
npumepHo Ha 300 yesioBek, a XKHUTeJeH BCEro MUpa — Ha
6000.

Tax 4T0 ecTb BCe OCHOBaHHS CYUUTATh, YTO Hacesie-
nue 3emiu k 2014 roay coctasut 6 500.000 000 yeno-
Bek, a Coenunennsix llltaros — He menee 350 000 000.
CenbcKoe X03SMCTBO CETOAHSIIIHEro TUNA ¢ GOJBUIMM
TPYAOM CMOXe€T YIAOBJETBOPSTh MOTPEOHOCTH BCEX
3THX Jofeil B MuUIlle, €CJIM BOOOIlE CIPABUTCS, TAK YTO
AOJKHBI 6y AyT BOBHMKHYTD U «(pepMbI», BbIPALIHBAIO-
e kyna Gonee appeKTHBHbIE MUKPOOPTaHU3MBI.

STa TEHAEHILIMS TOXE TOJIYUUT CBOE OTPAKEHHE HA
Spmapke-2014, rre 6yzner pabotath «/IpoxsxeBoii Gap»,
B KOTOpOM OyAyT NOAaBaTh NCeBAOHHAEHKY U arbuin-
BbIe cTeiiky. Te, KTO CMOXET PaCKOMIETHTBCS Ha 3TH He-
AelnleBbie 61043, CMOTYT OIIEHUTH UX HETIIOXOM BKYC, HO
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HepeCTYIIUTDb [JIs1 3TOrO NCHXOJOrHYECKHii Oaphep He
BCEM OKaXKeTCs JIETKO.

K 2014 roay BceM cTaHeT ACHO (CM. riaBy 27), 4TO
C B3pHIBOOGPA3HBIM POCTOM YHCIEHHOCTH HaceJleHHs
HaZ0 4YTO-TO Aenath. IIoBCioAy OyAyT NMPHHMMAThCS
MepbI IJI5i KOHTPOJISI POXKAREMOCTH, U BCE MIPABUTEb-
ctBa Mupa OyayT paboTaTh Haj MOBBINIEHHEM MOMY-
JIIPHOCTH 9THX MED.

OxHUM M3 caMbIX cepbe3HBIX paszenoB SIpmap-
kn-2014 6yner cepus nexuuit, GUALMOB ¥ IKCIHO3UIHM
JIOKYMEHTAJbHOTO Marepuaja BceMupHOro ueHrpa
KOHTPOJS 32 POXIAEMOCTbIO (TOJIBKO ZUISI B3POCJIbIX;
AJIS TIOJIPOCTKOB — OTZEJIbHBIE JIEKLINH). :

VIMeHHO OT ycmexa 31O mporpaMMbl OyzeT 3aBH-
CeTh, YAACTCS U HallUM NOTOMKaM yBHZeThb Spmap-
ky-2064 — na 1 BooOLIE COXPaHUTH LIMBHIM3ALHIO.

T'aaBa 27
OIrPAHHYEHHME POXIAEMOCTH

B aByx nmpeasiaymiux rjiaBax s yKasbiBaj Ha omnac-
HOCTH, OXHUIAIOIHE YeJIOBEYECTBO B TOM C1yyae, ecju
Hab/0aeMblil HBIHE POCT €ro YHCIeHHOCTH COXpaHHUT-
¢s1 Ha NpeXkHeM ypoBHe. OfHaKO MHOTHe NPOAOJIKAIOT
GecreyHo cuuTaTh, YTO HayKa BCErAa HaleT BLIXOJ U3
TI0JIOXKEHMS], YTO CKOJIBKO Obl Ha CBETe HYU MOSBIAIOCH
Jofeil, Hay4HbIi MPOTPECC BCeX UX CYMeeT 00ecHeunTs
nuileil, KPOBOM U pa3BJIeYEHUSIMHU.

Tak au aT0?

JagaiiTe 3aafuMCsl BONPOCOM: 10 KAaKOTO Ipefiesia
MOJKET YBEJIMYMBATHCS KOJIHYECTBO JI0ZeH Ha 3eMe H
CKOJIBKO JleT 3aiiMeT y Hac AOCTHXKeHUe ITOro Ipe-
nena?

bynem ucxomuth M3 caMblX ONTUMMCTHYHBIX MPO-
THO30B, 10J1arasi, YTO YeJi0BeYyeCcTBO OyAeT pelarh Bce

309



BO3HMKAIOIIKE Y HETO TEXHUYECKHE TPOOJIeMbI 110 XOLY
Zena: 4To H1aroxapsi CAUSIHUIO BOAOPOAA U COMHEYHBIM
GaTapesiM YesI0BEYECTBO HaBcerAa 3abyzmet o Tom, 4TO
TaKoe HeXBaTKa SHepruH; uyTo OyxeT paspaboran UCKycC-
CTBEeHHBIH (OTOCHHTES, U JIOIU CMOTYT MPOU3BOAUTH
CKOJIKO YTOJHO TIHIIU HANMPSAMYIO U3 BOJBI U BO3/yXa,
KaK 9TO AeJaloT cefiyac PacTeHUs; YTO YeJIOBEYECTBO
yCTEmHO pa36epeTcsi CO BCeMH BHYTPEHHUMH CJI0XKHO-
CTSIMH IIepeHaceIeHHOTO OOLIeCTBa, OT YTHIH3ALHUH OT-
XOJIOB 710 pacoBoii HanpsikeHHoCTH. [Ipenmonoxum eite
1715 TIOJTHOTb! KAPTUHBI, YTO MBI BLITECHUM C JIMIa 3€M-
JI BCe OCTaJIbHble BHABI XKUBbIX CYILECTB, YTOOBI BCE
NIPOCTPAHCTBO 6€3 0CTaTKa NPUHAJIEXKATO TONBKO HaM.
Ecau gomycTuTh BCe BBIIHEU3I0KEHHOE, TO KaKue
Ke emte akTOPH MOTYT OIPaHUYHUTh KOJIHYECTBO JIIO-
geit Ha 3emue? Ecau cumtath, YTO MBI He MOKHHEM
POZHOI TaHeThl, TO Heu3beKeH KAaK MHHUMYM OLUH
BapUaHT — HA 3eMJle KOHYMUTCS OMHO U3 XUMHYECKHX
BEILECTB, HEOOXOAMMBIX /JIsi CTPOUTENbCTBA YeJIOBe-
JyecKkoro opranusma. HpIMU coBaMu — ouepeaHoOro
HOBOTO YeJIOBEKA NIPOCTO He U3 Yero OyAeT cAeaaTh.
IlepBblit KaHAKLAT Ha POJIb 3NEMEHTA, 3aMachl KO-
Toporo Haubosiee GelHBI M KOTOPbIH, CKOpee BCEro,
NIepBbIM 3aKOHYHTCS 110 Mepe HEOTPAHUYEHHOTO POCTa
yHCcJAeHHOCTH mojel, — ato ¢ocdop. Ho nasaiite na-
AuM 4deyoBedecTBy (opy U 6yzeM paccMaTpHUBATh He
docdop, a 6osee IMHUPOKO MPEACTABAEHHBIN Ha IJIaHe-
Te 9JeEMEHT U3 YHMCIa HeOOXOAUMBIX COCTABJSIOUIMX
opraHu3sMa — yrjepod. UYTo ke HOKaxXyT HaM pacyeThi?
Heob6x0a1MMo yuecTh, YTO He BECh MMEIOIHIACS Ha
3emJie yriepo IpeAcTaBjeH B Takoii hopMe, B Kakoii ero
MOXXHO MCNOJIb30BaTh A HYXK/ XKUBbIX cymects. Tak
4TO 6yIEeM rOBOPUTD JIHMIIb O <AOCTYITHOM YIJIEPOMIE>.
JleBsAHOCTO NPOLIEHTOB JOCTYITHOTO YI/IEPOAa COEP-
XKHTCSI B MOPCKOIi Bozie B BUAie MoHa GukapbonaTta. He-
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60JIBILIOE €0 KOJHYECTBO HIPUCYTCTBYET TAKKE B aTMOC-
(depe B BiZe YIIEKUCIOTO Ia3a, 3 OCTATOK CKOHIIEHTPH-
poBaH B OpraHM3Max JKHMBBIX CyiecTB. MOXHO emie
A06aBUTD CI0Za HEJOCTYIHDII B OOBIYHBIX 06CTOATEIb-
CTBax yIJepoJl, BXOZAMMNMN B cOCTaB HedhTH U yIJid, MO~
CKOJIBKY TIPY CFOPaHUH NMOCTAEAHUX YIIEePO/ EPEXOAUT
B COCTaB yIJIEKHUCJIOTO Ta3a U pacTBOPsieTcsi B aTMocde-
pe niau MupoBoM okeaHe.

O6b1ee ko1UYeCTBO yriepona Ha 3eMJie, IPeaCTaB-
JIEHHOTO B 3THX opmMax, — npuMepro 51 000 000 000
000 000 000 rpammoB (TO ecTh — 51 TPHLIKOHA TOHH).

IT0 NeACTBUTENBHO MHOTO, HO He 320y ZibTe, 4TO OKO-
710 90 IPOLIEHTOB BCETO 3TOFO YIriepoaa CIeAyeT 3ape-
3epBHPOBATh Ha NUILY 14 JiIoAei (eCqH TOJBKO JIIOAH
He nepedAyT Ha kaHHMOaH3M). YemoBeK Xe MOXKeH
YTO-TO €CTh, Y 3TO «4TO-TO» TOJKHO COZEPHKATH B CBOEM
COCTaBe YIJIEPOJ, He BaXKHO, 6Y/ib OHO BHIPAIIEHO B 3€M-
Jie MJTH B XUMUYECKOH LUCTepHE, O6YAb 3TO MSICO, Tilie-
HU11a, IPOXIKU UK IIPOCTO MUTATENBHAS] CMECH, COTBO-
peHHas XMMHUKaMHU. Tak YTo A moamepKaHus Cyle-
CTBOBaHMS Ye/0BeYeCTBa M TPOM3BOACTBA HECHEL00-
HbIX OPraHMYECKUX COeIVHEHHH, TaKuX KaK TKaHH,
IJJaCTMACChl ¥ TOMY TIofoOHOe, HeOGXOAMMO HaHYHe
OpraHHY€eCKUX MHINEBbIX 3a1acoB, obiei Maccoit xecs-
THKDATHO NMPEBHIHIAIOIIUX MAcCy BCEro YeJIOBEYECTBa.
Tak 4TO HENOCPEACTBEHHO AJIsl BHEAPEHUS B OPTaHU3MbI
Jiofeil HaM OCTaeTcs 4y Th 6oJiee 5 TPUILIMOHOB TOHH yT-
Jepoza.

Tenepp NpeAnosioxkuM, YTo CpeHHUI BeC YeJI0BeKa Ha
3emiie (BxuIoyas geteit) — 45 kuinorpamMmoB. Ha yrie-
poa npuxoanTcs 18 NpoleHTOB MacChl TEJIA YETOBEKA —
T0 ecTb 0k0710 8100 rpaMMoOB. 3HAYMT, A5 TOTO YTOGHI
H3Pacxoa0BaTh AECATb MPOLIEHTOB HMEIOWErocst Ha 3eM-
Jie yraepoza, Tpebyercs Hamwaue 630 000 000 000 000 ye-
JIOBEK.
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B csere syoit uudpe — 630 ThicaAY MUAIMAPAOB —
Hallle CETOAHsHINee HACEJIEHHE BCETO U3 TPEX MUJLITHAP-
JIOB YeJIOBEK KaXKETCS KPOIIEeYHBIM, IIOX0Xe, YTO Y Hac
BIIEpeZH ellie BeYHOCTb A1 6YPHOTO Pa3MHOXKEHHA M
npobeMa nepeHaceIeHHOCTH KOCHETCS TOJIbKO HALIKUX
OYEHb JJAJIEKHX NMOTOMKOB. Tak JiH 310?

Ceityac HacesieHHe 3eMJIH YABAaUBAETCSI KaXIble
NoJIBeKa, HO AaBaiite Gynem Gosee KOHCEPBATUBHHI B
pacyeTax ¥ IPHMEM 3a JAHHOCTh, YTO OHO YABAWBAET-
csa xaxasie 80 netr. Ecau aTi TeMnbl coxpaHsATcs, TO
uyepes npumepHo 1500 aer, To ecth K 3500 roay, Mal u
IpuzieM K BbilienpuBeleHHOMY Makcumymy. [Ipu aTom
Ha 3eMJie H3 XKMBOI MaTepPHH OCTAaHYTCA TOJIBKO JIIOAH,
HX MHINA ¥ T060YHBIE OPraHMYECKHe TPOAYKTHL

Eciu cudTath, 470 HaceseHHME Halllei NIaHEeTH paB-
HOMEpPHO PacHpoCTPaHHTCS Mo cyure, To B 3500 romy
Ha KaXJoro yejoBexa OyleT NMPHXOAUTBCS BCETO HO
0,2 xBagpaTHOrO MeTpa (MOXHO GyJ€eT TOJIbKO CTOATH),
1 310 ¢ yyeToM I'pennanmuu, AHTAPKTH/BI, JOJHHBI
Amazonku u nycthinu Caxapa. Bot ato meiicTBuTenn-
HO 6yzer nepeHaceneHHOCTb!

Jlymaio, HHKTO He 6y €T CIIOPUTD C T€M, YTO HUKaKoii
Hay4YHBIH HPOrpecc He CAesaeT TaKylo )KU3Hb CHOCHOM,
Tax 4T0 ecu pocT YHCIEHHOCTH HacesleHHs IPOAOJI-
KHUTCS CETONHAITHUMH TEMIIaMH, TO A0 OKOHYATENIbHO-
ro Kpusuca ocranoch Meriee 1500 net, 10 kakux 6bi BbI-
COT HH MOAHSL/IaCh K TOMY BPEMEHH HayKa.

Ho npocto yxe 3a6aBbl paau — AaBaiiTe NPeANONo-
AKHMM, 4TO KAKMM-TO HEMOCTHXXHMBIM 00pa3oM yueHble
cMOrJIH 00€CIIeYHTh IPUCTONHYIO XKH3Hb Jaxe /s Ta-
KOTO KoJMyecTBa Hapoaa. UYto nanbme?

Kak 51 y>xe ynoMuHasI, Ha caMOM JieJie Ha 3eMJie ro-
paszo 60Jibile YIIepoaa, YeM AOCTYIHO A/ HCIOJb30-
Banusa. HexoTtopoe kosmyectBo yrieposa cessano B
COCTaBe U3BECTHAKA U JPYTUX MATE€PUAJIOB, COCTABSI-
IOIMHUX 3eMHYI0 KOpY. JTOT YIJIEPOA HE MOMajaeT B
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LeMnb XHBBIX CYIIECTB [0 TeX [IOp, MOKA MEAJIEHHbIE
reoJIoTHYeCcKHe IIPOLIECCHI He BBITOJIKHYT €0 Ha BO3AYX
uin B Boay. Ho nasaiite GyneM onTHMHUCTAMH H Ope]l-
TIOJIOXKVIM, 4TO JIIOAM HAyyaTCA A0OBIBATH YIAEPOX nps-
MO U3 36MHOii KOPBIL.

KosnuecTso yriepona, conepxauerocst B reoJiors-
yeCKHX nopojax, npuMepHo B 500 pa3 6oabine, yeM B
BOZAE U BO3ZAYyXe, TaK YTO 4€JIOBEYECTBO CMOXKET BhIpa-
ctu emte B 500 pa3 no cpaBHenuo ¢ 3500 roaom.

Takum o6pa3oM, HacejieHue 3eMJIH COCTaBHUT
300 000 000 000 000 000, To ecTb TPHUCTa MHILTMOHOB
muanuapaos. Ecan atux mopeit cHoBa paBHOMEpHO
pacrpenennTs MO MOBEPXHOCTH 3eMJIH, MPEANIOI0KHB
Ha ceil pa3, YTO ¥ OKEAHbl yXe CHAGXKEHH HEKHM HC-
KYyCCTBEHHBIM MOKPBITHEM [/ pa3MeEIleHHS Ha HeM
Jioielt, TO KaXA0MY U3 JXHUTeJell IIaHeTbl JoCTaHeTC A
scero 0,01 kBagpaTHOro Metpa — Joau 6yayT mPoCcTo
TJIOTHO 3a)KaThl APYT APYTOM, Kak ceJibaH B G0uKe.

CKOJIbKO ke BpPeMEHH YHJeT y uejoBeyecTsa Ha
JOCTHXKEHHe Takoro pekopaa? Bcero cemb BeKoB
nocae 3500 rona. 4200 rox — nmara abcoJOTHOTO
KOHIIa.

A BOT U HET — 3aYeM HaM OrPaHUUHBATH cebs Of-
HOM MaleHbKO# TaHeTKo#? HanBuraercs kocMuyec-
kast apa. Hayka zesaeT olrejioMHTeJIbHBIE YCIEXH.
Tepen HaMK eXXUT Ge3rpaHNYHBIH KOCMOC, rle HaBep-
HsIKa XBATHT MecCTa JI060My KOJUYecTBY JIOAeH, TaKk
4TO He3a4yeM IepeKHBaTh U3-3a POCTa HaCceJeHHs.

Tak siu a10?  *

B namweii Fanaktuke 135 000 000 000 3Be3s, a ra-
JIAKTUK TaKUX B U3BECTHOH HaM BcesnenHoil npeamnoso-
xureabHo 100 000 000 000. JonycTuM, YTO y KaxkaoH
U3BeCTHOU 3Be3fbl BO BeesleHHOIT nMeeTcs No aecATh
TJIaHeT, KaXasi U3 KOTOPHIX CHOCOOHa MOLePXKHBATh
CylleCTBOBaHME TaKOTo e ofbeMa >KHBOH. MaTepHH,
KaK M 3eMJIs.
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Bosnee Toro, 10mycTHM AJS HPOCTOTSI, YTO JHOAH Ha-
y4aTCsi MTHOBEHHO IIEPEHOCHUThCS B J06YIO TOUKY Npo-
CTPaHCTBa, He 3aTPaynBasi sl 3TOT0 HUKAKUX YCUIHH.

Tak B KakoM e oAy 4YeJOBEYECTBO NEPENOTHHUT
BcesieHHYI0 0 Tex ke IpelesoB, YTO M 3eMJI0 B
4200 roay? B xakoM roay 3emiisiHe, KaK CeJbAU B 604-
Ke, 3a0bI0T MOBEPXHOCTD KAXKAO0H U3 Maphl TPHILJIHOHOB
TPUJLIMOHOB IJIAHET?

a rpy6o rosops, k 11 000 roay.

HToro, eciiu HpIHEIHNeE TEMITbl POCTa YUCJIEHHOCTH
HacejleHUsl COXpaHsTcs, To homo sapiens 3anonHuT co-
6oii BceneHHylo o npezesia BCETo 32 KAKMX-TO J€BATh
ThICAY JIET.

Kaxk BuanTe, Hayka HHU4Yero He CMOXKET NoJeaaTh —
HaM IIPOCTO He XBATUT MeCTa. TeMIIbl POCTa YHCIEHHO-
CTH HaceJeHHUs 00s3aTEIbHO HAZI0 CHU3UTD, H CE/IATh
3TO MOXHO TOJIbKO BYMSI CIOCOOaMH — WJIH YBEJMYUTD *
CMEPTHOCTb, W1 IOHU3UTh POXKAAEMOCTb.

Bribop 3a Hamu.

I'naBa 28
IIJIATA 3A JKU3Hb

OaHako HEKOHTPOJHPYEMBIH POCT YHMCAEHHOCTH
HaceNeHUs — He eJUHCTBEHHas Gena, yrpoxaiolas ye-
snoeedectBy. CTOUT 0OpaTHTh BHUMaHHME TaKXe U Ha
[TOCTOAHHOE YBEJHYeHMe CPOKA KU3HU 0N — MOX-
HO ZIa)ke CKa3aTh, Ha CTPEMJIEHHE YeJioBeKa K beccMep-
THIO. UTO jKe O)KHAAET HAC B CIyYae, eCIM YHUCIEHHOCTh
JIoZeil Ha N1aHeTe YAACTCSA KAKMM-TO 00pa3oM crabu-
JU3HPOBaTh, HO MDH 3TOM KaXAblil yejloBeK OyzeT
JKHTb BEYHO?

Ceiiuac yxXe CyLIeCTBYIOT OPraHM3aliiH, 3aHUMAIo-
ugyecs riyboKuM 3aMOpaKHBaHHEM TOJIBKO YTO YMEP-
IWHUX WM YMHUPAIOUIUX J1I0/lel C LeJbI0 BEPHYTb HX K
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XU3HH Yepe3 MHOTO JIET, KOraa NMPOABMHYBIIAACA K
TOMY BpeMeHM HayKa OOpeTeT 3HAHUS O TOM, KaK H3Jie-
uynTh UX 6osie3nb. Kaxapiil u3 Hac, TakuM 0Opa3oM, Teo-
PeTHYECKH MOJKET IPEBPATUTHCS B BOCKpeuieHHoro Jla-
3apsi.

[Touemy 651 u Het? Yero HaM TepsaTs? daxe ecau
VueHble HUKOTJa He HallayT crnocoba 0f0JIETh HAMACTb,
VJIOKHUBIIYIO HAC B TPO6, MBI BCETO JIMIb OCTAHEMCS
TaKUMH Xe MEPTBHIMU, KAaKUMHK ObLH GBI U 6e3 3aMo-
PO3KU. A ecyid BAPYT HAWAYT — TO MBI CMEJIO MOXEM
cuntarth cebs GeccMepTHBIMMU!

KT0 MOXeT 6biTh HEIOBOJIEH YYaCTHEM B HIPe, Te
[IPOMTPHIBATH HEYETO, & BBIMTPaTh MOXKHO Bce? Kak Hu
CTpaHHo, s 6yay MepBbIM U3 HEAOBOJBbHEIX. [IoTOMY YTO
BCe Kak pa3 Hao60pPOT — BHIMTPHIBATH 3[€Ch HEYero, a
TIPOUTPATh MOXKHO BCE,

EcTecTBEHHO, s TOBOPIO 3TO He ¢ TOYKHU 3PEHUS OT-
JI€IbHOTO YeJIOBEKA, XOTS U JIJIsl HETO, €CJIU 3a[lyMaThCA,
OeccMepTHe — He TaK Yk mpuTAratenvHo. PasBe Kto-
HHOVIb 10 CHX HOP XOTb Pa3 CMOT MPEAJIOKUTh HO-Ha-
CTOSAIUEMY TIPUTATATENbHYIO KADTHHY pasi?

Bo3MOXKHO, IPUATHO HaAeTh GENyI0 MAHTHIO H, OCe-
HHB roJIOBY HUMOOM, Bech ZIeHb 1€TaTh I10 30JI0THIM YJIH-
11aM, pacrieBas «OCaHHa» U «aJUINIYitsi», OOMEHUBAsCH
vIbIOKaMK C MOJTOZI€HbKHMH IeBYIIKaMH-aHI€IOYKAMH,
HO TOJTBKO MpeACcTaBbTe, YTO BAC 3aCTABAT 3aHUMATHCA
57HM BeyHO! MeHs Takoe BpeMSIIPOBOX/ICHHE Pa3BJleK-
710 6bl TIapy aHeil (B nepByio odepeab — (akToM mose-
Ta), HO MOTOM $1 Obl HaYaJl HepBHUYATb.

KoneyHo, paii coBceM He 00513aTeJIbHO 10JKEH ObITH
TypUTaHCKMM. B HeM MOXHO eCTb cano Beaukoro kaba-
Ha, TUTh MeJl M 3aHUMATBCS JTI0BOBBIO CO BCEMU BaJIbKU-
DUSIMM MOAPAZ, Kak B Bajiranse, niu Boobile ¢ BeYHO
JAE€BCTBEHHBIMH T'yPUSIMH, KAK B MyCYJIbMaHCKOM palo.
ITH IVIOTCKHE PaZiOCTH MOTYT pa3BieKaTh YeJIoBeKa He-
CKOJ1bKO J0JIbIIIE, HO SICHO, YTO B KOHIIE KOHIIOB MO BCe-
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My NHPHIECTBEHHOMY 3ajy HAa4YHYT KpW4aTh <«dT0?
Onsts cBUHUHA?!», Ja M K BAJIbKUPHSM C TYPHAMH HH-
Tepec Mpomnazer.

BeuHocTh 06namaeT BoMmieGHBIM CBOHCTBOM Ipe-
BpaillaTh B CKYKY BCE CaMoe KeJaHHOe U NpPHSITHOeE.
N36exars 3TOTO HEBO3MOXHO. YenoBex ycTaer OT
BCETO.

Pasymeercs, Ha ypOBHe KOHKPETHBIX JJHYHOCTEH Ta-
Kas npobsieMa, 6e3ycsioBHO, umeeT csoe pemennue. [Toa-
Hoe M abcomoTHOE HeccMepTHE BCe PABHO HEAOCTHKH-
MO — HHBIMH CJIOBaMHU, HUKOFO HeJb3sl yJepkaTb Ha
STOM CBeTe CHJIOH.

JI1060ii Xxenaniuii TOKHHYTh 0611eCTBO GeccMepT-
HbIX BOJIEH 3TO cAeJIaTh. B TakoM o6LiecTBe Co3HaTENb-
HbIH yXox U3 Xu3HH OGyAeT Aaxe KyJbTHBHPOBAThCH,
Kak KyJIbMHUHAI{UA Bcero cyiecrpopanus. HaBepHska
OyayT cO3RaHbI CiEiHAIbHbIE LIEHTPHI, I7Ie YXOAsLINe U3
KU3HH OYIYT NPa3AHUYHO OTMEYATD 3TY BEXy C APY3bi-
MH U TIOOMMBEIMHM — TEMH U3 HHX, KTO CaM He NOKHUHYJI
ceit MUD paHblLie.

B xoHLe npasaHyKa, NOX 3BYKH MY3BIKH, CDEAU Ma-
IIYIIHX PYK ¥ BO3AYIIHBIX MOLIEZYEB MepeR XO35HHOM
[pa3fHHUKA 3aKPOIOTCA ABEPH KaMepbl, KOTOPast TYT Ke
HAnoOJHUTCSI HEPBHO-TIAPATNTHYECKHM [a30M.

Tak 4T0, KOHEYHO, 110/1 «06pecTH beccMepTHe» MOA-
pa3syMeBaeTCsd He <«XKUTb BEYHO», a <XKHUTh CTOJIbKO,
CKOJIbKO 3ax04eTcsi». CKOJIBKO XKe 3To Oyner?

EcrecTBenHo, neno Tyt cyrybo suunoe. Comepcer
MosM, yMepmuii B Bodpacte 91 roga, yMoJsii CMEpPTb
TIPUIATH IIOCKOpee — HO OH Obi cTap, 6osieH u caemn. Ot
4IeHOB Xe 0011ecTBa HECCMEPTHBIX JOTHYHO 0XHUAATH
310POBbst ¥ 6OAPOCTH Ha MPOTSIKEHUH BCErO CPOKa Cy-
mectBoBaHus. CKOMBKO BpeMeHH NoTpebyeTcs 310po-
BOMY MOJIOAOMY 4€JIOBEKY, HaXOAAUIEMYCs B 3[IPaBOM
yMe, 4ToObI eMy B GYKBaZIbHOM CMBbICIE CJI0BA K0 CMep-
TH HAZI0EJIO XKUTh?
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Ecnu eMy noBe3eT HaiiTi ce6e H0-HACTOSILEMY HH-
TepecHYIO 3afayy B KM3HH — HalpPHUMeEDp, YNPaBaiThb
Pa3BUTHEM 4YeJIOBEYeCTBa, WIH CHUMATh MOKPOB C He-
H3BelaHHOTO, UM OOHaXaTh KpacoTy BeenenHoit — To
BPSAA JIM €My HajoecT ObICTPO, M A0 MPOIMAJIBHOrO
B3Maxa DYKOH MOJXEeT NIPOITH OYeHb JOJTO.

Kaxkoii cpok TyT Moxno Gsuto 6b1 HasBath? Jler
MATHCOT B CpefHeM?

B Lies10M ke MoOJIyYnTCs, YTO MHOTOBEKOBBIMH J0JI-
TOXHTENAMH OKaXYTCS UMEHHO NepevYucIeHHbIe KaTe-
ropuH J1ofiel — MOJIMTHKY, YueHble, XyAoxHuku. M Bot
3TO Kak pa3 Ype3BhIYaiiHO OHaCcHO.

CaMyio GOJbLIyI0O WEHHOCTb IJIsi 4Y€JI0BEYECTBA
MO3T Ka’kZOr0 MHAMBHAYYMa MPEACTaBAsSET B BO3pac-
Te X0 TPUAUATH NSITH JeT. Ecu k 3ToMy Bo3pacty y
yeJ0BEKA TaK U He 0OHAPYXHUJIOCh HU TeHHAIBHOCTH,
HU TaJaHTOB, TO, CKOpee BCEro, UX He OOHApYXUTCS
yxe HuKoraa. Ecau ke reHHasbHOCTH U Oblla MPOSIB-
JIeHa, TO, CKOpee BCETro, OCTATOK XKM3HHU 3TOT YeJIOBEK
NpOBeZleT, pa3BUBas NieH CBoel MOJIOAOCTH. Y MPHU OH
B TPUALATH NATh — Y APYTHE, MEHee CIIOCOOHbIE JIIOIH,
Pa30BBIOT UX HE XYXe.

Vcaaky HpioToHy 65110 25 €T, KOraa OH yKe YeT-
KO0 06pucoBaj1 cebe OCHOBHYIO JIMHUIO CBOMX NOCHENY-
IOUUX AOCTHXeHU. Anbbepty JitHiuTeiiHy 65110 26,
KOT/Zia OH pa3paboTas TEOPHIO OTHOCHUTENBHOCTH. Jap-
a3y Japsuny 6b1710 22 rosa, KOra OH OTNPaBUICS B
njaBaHue Ha «bBuraes u mpousses, COGCTBEHHO, Te Ha-
OJI10ieHHsT, Ha OCHOBE KOTOPHIX U CJIOXKUJIACh BITOCE -
CTBHM €r0 TEOPHUS IBOJIOLMM IyTEM €CTECTBEHHOTO
otbopa. VI Taknx mpuMepoB — He CHECTb.

Henb3as ckasars, 4T0 /oau GoJiee CTapiiero Bo3pac-
Ta COBCEM YK HY Ha YTO He TO[HbL — YHHCTOH Yepuniiib
COBEPILIUI FJIaBHOE [IeJ10 CBOeil xu3nu B 63 seT, a JIxo-
3ec Konpaa Hauan nmucarts Toibko B 37. Ho Bee ke npak-
THYECKU BCe PEBOJIOLMOHHBIE IPOPHIBLI B NIpeACTaBje-
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HHUSAX 32 BCIO HCTOPHIO YEI0BEYeCTBA COBEPLIAIUCH MO-
JIOBIMH JIIOAbMH.

U 370 eCTeCTBEHHO. Y M YejIOBeKa 04€Hb GBICTPO Te-
pstet rubKoCcTh. U 1610 TyT He B (hH3MYECKOM CTapeHHH
MO3ra WM OTPaHMYEHHMH €ro CHOcOGHOCTel, Tak YTo
€CJIM JaKe YIACTCS HOANEPKUBATh MO3TH HAIIUX OJITO-
JKUTeNel B HU3NOTOrndecK MOJIOI0M COCTOSIHUM, TIPO-
6s1eMa ocTaHeTcst HepelneHHOH. Eannox bl paspaboTtas
KapTHUHY MBIILUIEHHs], MO3T B IA/IbHEHIIEM CBOpaYBaeT
BCE MBICJMTETbHbIE TPOIIECCH HA IPUBBIUHEIE MYTH,
H36€eXaTh BEYHOTO ABUKEHHUS <110 KOJIEe» MOJKHO TO/Ib-
KO C HOMOIIBIO MPUJIOXKEHHA KOJIOCCAIBHBIX YCHJIMA.

Beauxnii ¢puznk Makc [InaHk kak-To pa3 ckasai,
YTO CYWIECTBYET TOJLKO OAMH cocod J0OGUTHCA TpH-
3HaHUS HAYKOH NPUHLUIIMATLHO HOBOH TEOPUH: HAJO,
BO-TIEPBBIX, Pa3paboTaTh CaMy TEOPHUIO, BO-BTOPbIX, 10-
Ka3aTh ee MCTUHHOCTb U MOJIE3HOCTD, a B-TPETbHX —
IOKAATbCsl, MOKa BBIMPYT BCe y4eHble NMpeAblAyIlero
MOKOJIEHHUA.

TobpKko MOJIONOI, CBOGOIHBII eLile pa3yM, HE UCTOII-
TAHHBIA BROJb M MONepeK yxe cPopMHUPOBABIIMMHUCS
NpeJCTaBJIeHUSIMY, MOXKET YBHJETD I0-HACTOSIIIEMY pe-
BOJIIOLMOHHOE pellleHue. A yepe3 OAHO-/Ba AeCATHIIE-
THS1 9TOT IOHBII1 PEBOJIOIMOHED M CaM CTAaHET OPTOAOK-
coM coOcTBeHHO# Bepbl. Kak 4acTo 3TO mpoMcxoauio
yKe ¥ B TIOJIUTHKeE, U B HayKe, # B HCKycCTBe!

Hy:xen 11 Ham MHD, I Bce KII0YeBbIe OIKHOCTH
6yaAyT 3aHATHI HE TOPOTIALMMHUCSA OCBOGOXKAATH UX HOJI-
TOXHUTEISIMU?

CToHT 1M cnacaThCs OT CMEPTH KaXK/IOTO Yepe3 cTa-
peHue OpraHu3Ma, OT MaCCOBBIX CMepTeil B SAePHOM
OTHE Pajii TOro, YTO6HI MOAYYHUTE MEMJIEHHYIO BCeob-
UIYI0 CMEPTh OT TJEHHA?

CMepTb — 3TO Ta LIeHa, KOTOPYIO Mbi IJIATHM 32 OC-
MBICJIEHHOCTb XM3HHU. CMepTh pacuMilaeT AOpory.
CMepTh 3aCTaBjfA€T CTaphlX M yCTaJABIX MPOMYCTHTD
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MOJIOZBIX ¥ TAJIAaHTANBBIX. CMePTh pacyuiiaeT nyThb K
HOBBIM JROCTHXKEHHSIM.

Ho kax MoXxeT MHAUBHAYYM OTKa3aThCs OT JUYHOTO
OeccmepTus pagy abCTPaKTHBIX MHTEPECOB BCETO 4eJio-
BeyecTBa? HaBepHoe, MoxeT. Beab HY y KOTO He BbI3bI-
BaeT YAUBJIEHUs, KOTa KTO-TO Iorubaer paay CraceHus
cBOeit ceMby WK cBoeii cTpanbl. [IoueMy Toraa ctpanHo
Ob1710 6b1 IOTHOATH paAU CTIaceHus yesioedecTBa? Hux-
TO U3 HAaC He XXHUBeT B MycToTe. JKU3Hb KaXKI0ro 4e1oBe-
Ka — 3TO CIeACTBHE XKHU3HEH MUJJIMOHOB IPYTHX JIONEH,
’KUBYIIUX HbIHE 4 JKUBHIUX B nponuioM. YesioBek nosy-
YaeT CBOIO XM3Hb TOJIBKO 6Jarofaps CyuleCTBOBAHHUIO
610JIOTHYECKOTO BUAA, TAK YTO HE CTOUT YAHUBJIATHCS,
YTO OH JIOJIKEH 3TOMY BUAY CBOIO )KH3Hb.

KoneuHo, MOXHO BO3Pa3uTh Ha 3TO, YTO HAYKe CJie-
AYeT JOCTHYb TAKUX BHICOT, YTOOBI BMECTO caMOy6uii-
CTBa YeJIOBEK YCTPaHsit Obt perpaay Ajisi Pa3BUTHS B
CBOEM JIMlle MyTeM HUCKYCCTBEHHOTO OYMUIEHHA COO-
CTBEHHOTO MO3Tra OT BCeTo HakKomaeHHoro. Toraa od mor
Obl CHOB2 B3TJITHYTh Ha BceneHHY10 CBeXMMH T1a3aMu
M BCE HAuaTh CHAYaJa — KakK [ypUs MYCYJBMAaHCKOTO
past KaXXIblil pPa3 OKa3bIBAETCSI BHOBb JI€BCTBEHHULEH.

Ho B ueM Torza pasnuna? CTupanue Bceil naMsiTH
0 ITPOLLIOMH KU3HU — pa3Be OHO OTJIHYAETCA OT CMEP-
tu? Ec/M BOCIOMHHAHUI He CYLIECTBYeT, TO UX 001a-
JlaTeJisl BIIOJIHE MOXKHO CYECTh MEDTBBIM.

Hy Toraa pasaliTe orpaHmyuMcsl ojJyMepamMu —
IYCTb Y€IOBEKY OCTAHYTCSI OCHOBHbIE JIHUHbIE BOCIO-
MUHAHUS, IOCTATOUYHbIE [JIs HEMPEPHIBHOTO OLIYyIiie-
HHUs cebst ennHO# THaHOCTHI0. OCTaBUM eMy M Hayasb-
Hoe ob6paszoBaHue, 4TOObl He cOOMpAaTh 3TH 3HAHUS
KaXZbIH pa3s ¢ Hy/a. Y6epeM TOJIbKO JIHIIHEE.

K coxanennio, yxe HayanpHOe o6pa3oBaHue MO-
Ka3blBaeT MyTh JajibHeiilllero MO3HAHUS; yXe caMo
CYILECTBOBAHHE CJIOXKHBIIEHCSA TMYHOCTH HAaPaBJIsAeT
MBICJIb, He JaBasi eif OTKJIOHHUTHCS CHJIbHEe H03BOJIEH-
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Horo. Ham «06HOB/IEHHHI1» Ye/0BEK HUKOTZA He JOC-
THTHET HMYErO HOBOTO — OH 0OpeveH OymeT Kaxiblii
pa3 nmoBTOPATH cebsl MpexKHero.

Bosee Toro, fake noJiHoe CTHpaHKe BOCTIOMHUHAHHH,
TO €CTh YOHIACTBO ICHXMYECKOI IMYHOCTH IIPH COXPaHe-
HHH JIMIIb TeJECHOTO 6ECCMEPTHS, He CIaceT YeJioBeye-
crBo. CymecTByeT NpUHIMNINAJIbHAS Pa3HHIA MEXAY
CTapbIM YeJIOBEKOM, Yel MO3I HOCTOSTHHO OYHINAeTCs, U
COBEPIIEHHO HOBBIM YeJI0BEKOM. «OOHOBIEHHAsI» JINY-
HOCTb TIPOMCXOAHUT OT CBOETO <«IIPelIIeCTBEHHUKA» B
TOM K€ TeJle, TO eCTb — OT OHOTO YeJ0BeKa, a HoBasi —
OT CBOMX POIUTEJIEH, TO €CTh — OT ABYX JIIOAEH.

Ipu poxxaeHnH KaXKabii peOEHOK NOTy4aeT HONOBH-
HY T€HOB OT OZHOIO POJUTENIS ¥ TOJIOBHHY — OT APYTO-
ro. B peaysbTaTe 0OCHOBHOE XMMHUYECKOE BEIECTBO €10
OpraHM3Ma OTJIMYaeTCa KaK OT MAaTEePMHCKOrO, TaK U OT
OTIIOBCKOTO, []a ¥ OT XMMUYECKOI OCHOBSI JII060TO JIpy-
TOro YejioBeka Ha 3emie (33 UCKJIIOYEHHEM pa3Be 4To
CcJiyyasi OfHOSIALOBBIX 6/1M3HEOB). MO3T HOBOPOX/IEH-
HOTO YeJIOBeKa — 3TO He MPOCTO «UUCThIN» MO3T; 3T0, B
HepBYIO ouYepeb, IPHHIUITHAIBHO HOBBIH MO3T.

Mpr ymMupaeM B OAHHOYKY, HO POXKAAEMCS OT ABYX
aofeit. Cekc — 3TO He TOJIBLKO pa3BJeyeH e, 3TO MHJLIH-
apaaMH JjeT orpabotaHublil adderTuBHeHmuUi criocobd
HOMIEPKUBATH THOKOCTD H MPUCTIOCOGISIEMOCTh XKUBBIX
CYIIEeCTB K U3MEHSIONNMCS YCJIOBHSM BHEHIHEH CpeAbl.
Yen0Be4ECTBO, KaK OMONOrMIECKHiA BHJL, HyXK/[a€TCS B
NeHCTBUTEIbHO HOBBIX 0COBSIX, a He B «BHICTHPAHHBIX K
BBITJIA)KEHHBIX» CTapHIX.

OnHako, axe pu3aHaBas, YTo GeccMepTHE OT/Eb-
HbIX 0c06eit — MmyTh K MeAJIEHHOM CMepTH BCero BHZa
OT CKYKHU Y 3arHMBAHMSA, MBI MOJKEM NIPHBECTH Ha 9TO
¢dartanuctTnyeckoe BO3paxkeHHe O TOM, YTO ¥ OHOJIOTH-
4eCcKHit BUJ — CMepPTeH, TaK YTO CTOMT JIH TIPUHOCHTD
JIMYHOe 6eccMepTHe KaXAOTro Y€I0BEKa B XKepTBY Cy-
[IeCTBOBAHHMIO Y€JI0BEYeCTBa, KOTOPOE BCe paBHO obpe-
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YEeHO B KOHIlE KOHIIOB HCYe3HYTh? Beapb Thicsun 6Ho-
JIOTUYECKUX BUAOB YK€ BBIMEPJIH, HECMOTDA K Ha IIO-
JIOBO€ Pa3MHOXEHHE, U Ha CMEPTHOCTb CBOMX NpeCTa-
BUTEJIEN.

Heno B TOM, 4TO eciut GHOMOTHYECKHiA BHI BHIMHPa-
eT 3a CYeT OCTAHOBKH B DBOJIOIIMOHHOM Da3BHTHH,
BbI3BaHHON JOCTHXEeHHEM HHANBH/IYaI-HOTO GeccMep-
THsl, TO 3Ta cMepTh abcomoTHa. Ecau xe mo camoro
KOHLA Oy YT NPOAOIKATHCA U HHIAMBUAYaIbHASA CMEp-
THOCTb, U I0JIOBOE Pa3MHOKEHHE, TO BIIOJHE BO3MOX-
Ho, 4T0 homo sapiens BBIMPET TOJILKO 11OCJ€E TOro, KaK
AACT Ha4YaJIo KAKOMY-TO APYTOMY, HOBOMY BHAY KHBBIX
CYILECTB, IIPEBOCXOAAILEMY Hac.

3aKOHK MPUPONB! TAKOBbI, YTO GHONOTHYECKHIA BUJ
AOJIK€H BHIMEDETD JIHIIb T10C/Ie TOFO, KAK OCTABHT MOC-
se cebs apyroii, 60aee NpUCNOCOBAEHHBIH BHI, KOTO-
putit 6os1ee appeKTUBHO NPOAOIKHT BeuyHyI0 GoprOy ¢
THbMOI M JOCTHUTHET HEMBICAHMBIX noOen B Heil. Tax
YTO AaKe CMEPTh GUOJOTHYECKOro BUAA CIEAYET pac-
CMaTpUBATh He KaK CMEPTb, a KaK HEeM30eXKHYIO mIaTy
3a eIMHCTBEHHBbIH BUI GeCcCMEpPTHs, KOTODbiil HMeeT
cMmbics, — GeccMepTHe XKH3HM 1 pasyMa Bo Beenennoik.

I'aaBa 29
BYAYIHEE U JYHA

Kaxetcs, JIyHa Bceraa BOCIpHHUMAJIACH JIOAbMHU
Kak HeuTo caMo co6oil pasymeromeecs. OHa Bceraa Ha-
XOAWJIaCh TaM, Te Mbl ee BUIANM, THXO UIpasd BTOPYIO
ckpunky npy caasHoM Connue. CmeHa (a3 Jlynsl, o1
HOJIHOI IO COBCEM HEBUAMMOM, Ji€r/Ia B OCHOBY Mep-
BBIX KajeHJapeH, ofeJIeHHbIX Ha «MeCSLbI».

Camoe 3aMeTHOe pU3HIECKOe BO3/IEHCTBHE, KOTOpPOE
JIyna okassiBaeT Ha 3eMJi0, — 3TO €€ CIIOCOOHOCTD 0N~
HUMaTh cefe HaBCTpedy oKeaHCKHe Boabl. Tak poxiaer-
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Csl CMeHa NPWJIMBOB W OTJIUBOB, PUYMHONH KOTOPOH
JIOAHM BEKAMM CUMTAJH YTO YTOIHO, TOJBKO He JIyHy.

Korza 6bu1 n306peTeH TerecKor, nepeoe, YTo B HEFo
HayaJM pasrisaslBaTh, — pasyMeetcs, JIyny. I3 mpocto
<«CBETANIErocs Tesa» JlyHa npeBpaTHIIACh B IeJIbIi MHP
CO CBOMMH rOpaMM, KpaTepamMu M OOIIUPHBIMH IJIOCKH-
MH 06J1aCTAMH, KOTOPbIE A0 HA3BAIH «<MOPSMH>.

Bosnee TmarenbHoe U3ydyeHHe ¢ MOMOILBIO TEX XKe
TeJIeCKOIOB ObICTPO MOKA3aJI0, YTO TIOCKHe 00J1acTd —
3TO He MOPS M YTO BOZBI, ITO KpaiiHeil Mepe B KoJinye-
CTBE, 3acJAyXUBalolleM ynomMuHaHnus, Ha JlyHe Her.
Bosnyxa, BpoueM, Toxe.

JlyHa, Mo MHEHHMIO aCTPOHOMOB, — MHP MEDPTBBIML.*
3TO0 MHpP, B KOTOPOM HHYETO He MEHSIeTCS. TaM HeT
BO3/IyXa, 3 3HAYUT — HET HH 3BYKA, HU MepeMeH MOro-
avl. TaM HeT BOABI, a 3HAYHT — HET >KU3HHU. ITO MUP,
KOTODBIH Beerna Obin TakuM, Kak ceifyac, U BCET/a OcC-
TaHeTCs TakuM, Kak ceifuac. flo kpaiineit mepe, HMeH-
HO TaKMM €ro OMUCHIBANIM YYEOHHKH 110 aCTPOHOMUH.

U Teneps, mepes JUIOM HACTyNaONIEro KOCMHYeC-
KOTO BeKa, KOTAA 4eJIOBEK TOTOB CO AHS HA A€Hb Miar-
HYTH 3a Ipefiesibl POXHOI MIaHeThl, — KyZAa OH Harpa-
BUTCS B IePBYIO ouepenb? KoHeuHo xe Ha Jlyny.

Ectb 11 B 2TOM 1I0BOZ 151 pa3oyaposanuit? CTout
JI1 EepPeXUBaTh NO MOBOAY TOI'O, YTO HAM IPEACTOMT
HOTPATHTh MUJLTHAPABI, PUCKOBATh KM3HBIO JOZeif,
ApeANPUHUMATDH HEBEPOSATHBIE YCUIUS — U BCE TOJNIBKO
pany TOro, YTo6BI MonacTh B 3a6poIeHHbii, KAMEHUC-
THIi, TyCTBIHHEBIA, HUKOMY He HYXHBbIi YyroJoKk Mupa?

Koneuno Het. HanpoTus, CTOUT NOpafoBathbesi, 4YTO
cyabba Tak 10BKO ycrponsia CONHEYHYIO CHCTEMY Uzie-
TBbHBIM IS KOCMOHABTOB 06pa3oM.

Ipeacrassre cebe!

Ecsin 651 e 6b110 JTyHbl, 61HxaiimumMu K HaMm Hebec-
HBIMH TeslaMM ObLTH GBI Be coceiHHe nlaHeThl, Benepa
¥ Mapc. IlepBas HUKOT A He MPUOTUKAETC K HaM Ou-
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xe yeM Ha 40 000 000 kuIOMETPOB, 2 BTOPO# — YeM Ha
55 000 000 xknIOMETPOB.

Ecsu 661 NpUXOANIOCH BHIOHPATH cebe NEPBYIO Lielb,
HCXO/Is1 TOJIBKO U3 3THX JIBYX BADHAHTOB, YEJIOBEYECTBO
MOIJ10 6bI TAK HHKOTZA M He HabpaThCs AyXY ISl TAKOTO
HEeBOOOPa3HMOro NTOABUTA.

K cuactbio, JlyHa HaxoauTCst ropasao 6amxe K HaM.
o Hee Bcero 381 000 kunoMeTpoB. ITO 4YTh MEHbIIE,
yeM '/, paccTosinus 10 Bexepoi unm '/, paccToaHus
10 Mapca. IlyTs o Jlynsi paBen MeHee YeM AeCATH Kpy-
rOCBETHBIM Iy TeIlecTBHMSIM BAOJb 3KBaTOpa 3eMiH. Yo
eute 6osxee BaxxkHo, Benepa u Mapc HaXofATCS OT HaC Ha
CT0/ib 6JIM3KOM PACCTOSIHHHM OYEHb HENOJTO, NPOXOs
olipelieJIeHHbIE YYAaCTKH CBOMX op6m, a pacCTostHUE A0
JlyHpl HeM3MEHHO BCerza.

C acTpOHOMUYECKOI TOUKH 3peHHs Jlysa — 5T0 Haw
Omvxaimnii cocen. Ee pacnonoxeHue uiaeanbHo Ajsi
HCIIOJIb30BaHHsA AaXKe CaMOii IPUMHUTHBHOM KocMHYec-
koii TexHuku. VIMEHHO 103TOMY He IPOWINO U AECATH
JIET C MOMEHTA 3aMyCcKa Ha OpOUTY HEPBOTO KOCMMYEC-
KOro CHyTHHKA, Kak JlyHa yxke cdororpadpupoBana co
BCEX CTOPOH U MSTKasi I0CaZiKa Ha Hee HCKYCCTBEHHBIX
annaparos ¢ npubopaMu — yKe cBepLIMBHIUIiCs (aKT.

Bricagka Ha-JIlyHy — 3TO HMEHHO TO yNpa’kKHEHHe,
KOTOpOe HeOOXO0MUMO ISt Pa3BUTHS HAIIHX KOCMUYeC-
KHX MBI, /171 pa3paboTKH METOZUK XKU3HU B KOCMOCe
M Ha ApYyruX miaHerax. IToJydyeHHbIH TakuM 00pa3oM
OIIBIT [IOMOXKET HAM JOCTHYbD /(aJIeKHX IJIAaHET C MeHb-
WAM TPY/OM, 4€M eCJIi 6b1 Mbl PBAHYJIUCh K HUM CPa3sy.

IT0 — Ba)KHEHILIAsA MPHUYHHA, IO KOTOPOii HAaM CTOUT
nobpatscst o JTyust. HaBepHoe, 6e3 Boicanku Ha JIyHy
KOCMHUYecKas 3M0Xa TaK U He CMOXKeT MOJHOCTBIO Ha-
4aThCsl.

Ho, npusHaBas neHHocTb Haanuus Jlynsi nox 6o-
KOM, ZOJDKHBI JIH MBI YAMBJAATBCS 3TOMY (akTy? B xon-
1ie KOHIIOB, BOT Xe OHa, JIyHa, 1 YTO Teneps?

323



Heso B ToM, 4TO U3ydyeHHUe Apyrux rader ConHey-
HOI CHCTEMBI TOBOPUT HaM O TOM, YTO HUKaKoH JIyHbI
10 BCceM TIpaBHJIaM 37iech ObITh He A0kHO! Ee Hamu-
4yue — ITO CYACTJMBBIN CJIyvail, U He 3aLyMBIBATbCA O
€ro NpU4YHHaX ObLTO Obl HETIPaBUJIBHO.

B Conneunoit cucteMe nmeercst 31 u3BecTHBII yue-
HBIM CIYTHHK ILIAHET, ¥ 28 U3 HUX IPUXOIUTCS Ha ye-
Thipe MiaHeTh — lOnurep, CarypH, Ypan u Hentyh.
ITO OrpoMHbI€ IJIAHETHI, KaXKAas U3 KOTOPHIX KPYIHee
3emuu. HeyausurenbHO, 4TO UX MONIHEHIIMe IPaBUTa-
HMOHHBIE 1101 CHOCOOHBI yaepKaTh ciyTHUKH. Camoii
Gosbmoii 3 niuanet, lOnuTepy, MIpUHAANIEXKUT ABEHA-
AUaTh U3BECTHHIX YYeHbIM CryTHUKOB. CaTypHy, BTO-
pOii 110 Be/IUYMHE UIaHETe, — AECSTb.

Y HeGobIIMX TIaHET, Bpojie Haulel 3eMiau, rpaBu-
TALIOHHOE N0JI€ KOTOPHIX 1360, BIIOJIHE MOKET HE OKa-
3aTbCA HU OFHOTO cnyTHHKa. Y ILiIyTOHa CIyTHHKOB
HeT; y Mepkypus unu Benepsl — Toxke. Ciyyait Benepst
O4eHb HHTepeceH, TOTOMY YTO OHa He HMeeT CITy THHUKOB,
XOTsI pa3MepoM NPUMEPHO TaKas e, kak 3emns. Tak
4TO ec/iv GBI YeNOBEK NOABUIICA He Ha 3eMIie, a Ha Bene-
Pe, TO KOCMUY€eCKHE MyTEUIECTBHS TAK M OCTaBaJIUCh ObI
ZUIS1 HETO COBEPIIEHHO HENIPAKTUYHBIM 3aHSITHEM. A BOT
y 3eMJIn, KaK HH CTPAHHO, CITyTHHK €CTh!

Ho norozure. 51 e Huyero He ckasan npo Mapc.
Mapc, macca koroporo B 10 pa3 MeHbliie 3eMHOi4, HMe-
€T LieJIbiX ABa CIyTHUKa! UTO TYT MOMKHO CKa3aTb?

Mo3xHO cKa3aTh, YTO 3HAYEHUE HMEET He TOJIBKO CaM
akT HamMuKsi CHyTHUKOB. BaxeH elie ¥ ux pa3mep.

K npumepy, aaBaiiTe pacCMOTPUM MOBHUMATEJIbHEE
JABeHaAuaTh cnyTHUKOB IOmnutepa. CeMb U3 HHX — CO-
BCEM KPOLIEYHBIE, IBa-TPH AECATKA KHIOMETPOB B AH-
amertpe. [Toxoxe, YTo 3TH KaMeHHbIe TIIGBI OTPOMHBIH
IOmnuTep BBIXBaTHI U3 [OSCA ACTEPOUAOB, HAXOAIe-
rocs Mexxay HuM U Mapcom. fuameTp BOCbMOTO CITyT-
HuKa — Bcero 160 xuiomMeTpoB. A yeTsIpe OCTaBIINX-
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cs1 — 3TO yXKe KpynHbie MUPH AuameTpoM oT 3000 xo
5000 kunoMeTpoB.

Onnako obmasi Macca Bcex cnyTHHKOB IOnuTepa,
BMeCTe B3ATbIX, COCTaBJISET MEHee YeM '/, Macchl ca-
moro IOnurepa. Tak e obcTout neno u ¢ Mapcom —
oba ero CIiyTHHKa OYeHb MaJIbl, 110 Nape AeCATKOB KH-
aomeTpoB AuamerpoM. Mx obmas Macca pasHsiercs
npumepHo '/ o Maccsl Mapca.

B niesoM, Kak nNpaBujio, €CJM Yy MJIaHEThl UMEIOTCs
CTYTHUKH, TO 3TH CIYTHUKH ropasfo MEHbIE CaMoit
niadeTsl. CreoBaTeabHO, OT 3eMJId MOXKHO ObiIo Obl
KaTh, YTO €CAY Y Hee U GyAeT CIyTHHK, TO MajleHb-
knii, kunoMetpos 50 auamMeTpoM camoe Gosbliee.

Ho BMecTO 3TOr0 MBI BHANM, YTO 3eMJIs He NTPOCTO
o6JanaeT CiyTHUKOM, HO M 06J1aZIaeT OTPOMHBIM CITYT-
HUKOM, Auametpom 3500 kunomerpos! B nameii Cou-
HeYHOIi CHCTeMe UMEEeTCs BCEro CeMb CITYyTHUKOB TaKo-
ro pa3mepa. YeTblpe U3 HUX NPHHANJIEXAT TMIAHTY
IOnurepy, no ogHoMy — Carypry u Hentyny. Orpom-
HOMY YpaHy He AocTajioch Hudero. Kak ke Morio no-
JIYYHTBCS, YTO CEAbMOM yIepXKHUBaeT KpoueyHas 3eM-
na? Usymurtenpho!

Macca Jlyns coctasaser '/, maccn 3emnu. bonb-
illée HUTJe HEeT HU OXHOrO CIIYTHHMKA, CTONb 6obmoro
IO CPAaBHEHHIO C IIaHETOH, BOKPYT KOTOPOit OH 06pa-
maetca. Ha camoM iene npaBHIbHO GyAeT CKa3aTh, 4TO
3emis u JlyHa BMecTe 00pa3yioT «ABOMHYIO IUIRHETY»,
He uMelolnyio aHanoroB B CosnHeyHoii cucteMme.

Ham HenamepuMo oBessio. Y 3eMiiH eCTb He TPOCTO
XOpOIIHH naLapM AJsi 6pocka B Aajiekuii KOCMOC — y
Hee eCTb OTPOMHBIH MJIALAAPM, ropaszio 6osiee HHTEpec-
HbIii M NOJIE3HDIN, YeM Kakasi-HUOYAb MeJioyb BpoJe
MapCHaHCKHX JIYH.

Ilnomaas nosepxtoctu Jiynnt — 37 810 000 xBazapar-
HbIX KHJIOMETPOB, YTO HIPUMEPHO PaBHSIETCS CYMMapHOH
niomwaan Adpuku u Esponst. EcTs yTo pa3Bensisath!
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Ha caMoM zieJie Bcst 5Ta IOBEPXHOCTh H3y4€eHa C Io-
Moltbio poToKamep B1oJb U nonepek. Ha nosepxHocTh
JIyHBi 3aMPOCTO MOTYT TPU3EMISITHCSH POGOTHI, YTOObI
He ToabKO cdoTorpadupoBaTh €€, HO U IPOU3BECTH
¢uznyeckne U XMMHYECKHe aHaMIH3bl. MOXHO 3aAaThb-
Cs1 BOIPOCOM — 4ero X eme? 3aueM NpeANpPHHUMATh
JAOPOTOCTOSAIEYIO 1 OIACHYIO BBICAJIKY YeJIOBEeKa Ha 3TO
HebecHoe Teo?

Camas BaxHasi IPUYUHA — B TOM, YTO 4eJIOBEKA OT
3TOrO 1Iara He yepxaTb. JIIOBOMBITCTBO U cTpeMIleHHe
K TI03HAHMIO 3aCTABAT €r0 HATH 0 KOHIA, 2 BeAb HUKA-
KOii U3 pa3pabOTaHHBIX J0Cee UHCTPYMEHTOB He CHo-
cobeH CPaBHUTBCSA MO CAOKHOCTU M TOHKOCTH C YeJIo-
BEYECKUM MO3TOM,

HeusBecTHO, Kakue CIOPNPU3bI I HAC TaATCA Ha
npocropax 3tux 37 810 000 xBagpaTHBIX KHIOMETPOB.
HeussecTHo, 4TO o6uapy>1cm‘cx B TEHH KaKOTO-HUOYb
KkpaTepa. ToNbKO OCTPBIH YM KHUBOIO YeJIOBEKA CMOXKET
JOCTOWHO BCTPETHTH JIOOYI0 HEOXKHAAHHOCTS.

Dotorpaduu, caesanHbie ¢ BO3AYXa, HE MOTYT MOJ-
HOCTBIO OTOGPa3UTh BCE YTOJIKH JIYHHOM TOBEPXHOCTH.
Haxe mocye Boicanku Ha JIyHy mOTpeGyIOTCS ecaTu-
NeTHS A7 TOTO, 4TOOBI COCTABUTD €€ MOAPOGHYIO0 Kap-
Ty, ¥ 3T0 6YAyT BOCXHTUTE/IbHBIE IECATUNETHS 11 TeX
XxpabpewoB, YTo OTBAXKATCS ITO C/ENHATh.

Ho kakoB mpakTHYeCKHii CMBICH TAaKOTO U3y4YeHHA?
Crout i pa3bpachiBaThCsl paad Hero GeclieHHbIMH
XKHU3HAMH MOJIOJBIX KOCMOHABTOB?

[a, uayueHnue JIyHb! — BIOJHE IPAaKTUYHOE 3aHATHE.
OnacHoe, KOHEYHO, HO B HEKOTOPBIX CMBICJIAX BCE XKe
6oJiee 6e3omacHoe, YeM H3ydEeHHe ONPeNeNeHHbIX Peru-
oHOB 3emiu. VccienoBartesnsiM IYHHOTO IPOCTPAHCTBa
He IPO3ST HU BpakaeOHble [LIeMeHa, HH OMACHBIE XKH-
BOTHBIE, HM cMepTeabHble Gakrepun. x Gyzxer okpy-
KaTh JIUIIb HE)KUBOH MU, ONIACHOCTH KOTOPOTO MOXHO
NIPOCYATATh HAaNlepex.
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[la, Ha JlyHe HeT BOZABI ¥ BO3AyXa, HO UX HHUTJE B
KocMoce HeT. Boay ¥ BO3AYX TyHHBIM MCCJIE0BATENSAM
npuzercsi 6path ¢ cobOi, TaK ke KaK U UILY U BCE OC-
TaibHOE, HeoOxoarMoe [Uis ku3Hu. Ha ryHHo# nosep-
XHOCTH OHH OYIYT HaXOAUTbCA B cKadaHapax, rae Gy-
IeT HMEThCsl ¥ BO3AYX, ¥ 00OTPEB, H BCE OCTAIbHOE, TAaK
4yTO6BI Cpeaa, HeMOCPEACTBEHHO OKPYKAIOIasi KOCMO-
HaBTa, Obiia 6e30macHON M yAOGHOM ISl CYIIECTBO-
BaHU. :

I'opa3ao 60.1b1IyI0 OMACHOCTD NPEACTABISET COGOM
Connue. Ha JIyHy oHO CBETUT TakK ke IpKO, KaK 4 Ha
3emiio. Ho Ha JlyHe, B oT/i4YHe OT 3eMJIH, HET aTMOC-
¢epsl, kKoTOpas nNorjiomasa Obl ONacHoe KOPOTKOBOJI-
HoBoe u3nydeHue. IloaToMy B conHeyHoM cBeTe, A0C-
THrapieM - noBepxHocTH JIyHe, ropasgo. 6osbuie
ybTpahHOIETOBOTO U PEHTTEHOBCKOTO H3JIyYeHMs,
YeM B TOM JK€ CaMOM CBeTe, JOCTUTAIOUIeM TOBEPXHO-
ctu 3emau. Ho Hamiero mepBompoxojilfa He OCTaBSIT
0e33alIMTHBIM Nepel 9TUM uanyuyeHueM. [laxe mpo-
3payHoOe CTEKJIO €ro 1LIeMa 6yAeT UMeTh COCTaB, NPo-
HUI2EMBIH JIHHIb JUIsE cAaG03HepreTHyeckoil yactu
cosHeyHoro crektpa. CaMyio 6osbinyio npoebaemy 6y-
AyT NPeICTaBIATh B AAHHOM Cliyyae KOCMHYeCKHe
Jy4H, 1 UIMEHHO M3-3a HHX NPHUAETCS OrpaHHYHBATH
BpeMsi peObIBaHMS KOCMOHABTa Ha OTKPHITOI moBep-
XHOCTH, :

BaxHy10 OHacHOCTb NpeAcraBiseT co00it U u3My-
yaemoe CounniteM Terno. JlyHa MecTaMy porpeBaeTcst
ropasfao cuiabHee 3eMJIH, HOCKOJbKY OHa BpamIAeTCs
BOKDYF CBO€i OCH O4€eHb MeJIeHHO, cOBepIlasi 060poT
3a 29,5 3emHoro aus. Takum 06pa3oM, Moyyaercs, 4To
Ha KaXk/IOM OTAeNbHOM ydacTke Jlyubl 6ymer Habmw0-
JaThCA [eHb IUIMHON B [BE HAIMX HENENH, a 3aTeM —
HOYb JJIMHOM TOXeE B IB€ HALIMX HeJleJH (MMEHHO 3Ty
CMeHY JIYHHBIX THSl 1 HOYH Mbl HAGTI01aeM B BHJIE CMe-
Hbl (a3 JyHbI, MOJAHBIA HUKJI KOTOPBIX — 29,5 nH:).
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3a ABe HellesIU COIHEYHOTO CBETa HEKOTOPbIE y4acT-
K# Ha 9KkBaTope JIyHbl (KyZa COJTHEYHbI# CBeT NajaeT B
HauboJiee KOHIEHTPUPOBAaHHOM BHJIE) HArpeBalOTCS 0
TEMIIEPATyPHl YYTh BHIIIE TEMITEPATyPhl KUTIEHN BOMBIL.
Tyna HamKUM KCCEeAOBaTeIAM JHydllie He 3abpenaTts.

K cuacTtpio, uzberats nonagaHus noz NpsiMoii coj-
HeuHblil cBeT Ha JlyHe HecnoxHo. JlyHa Bpamiaercsa
BOKDYT CBO€il 0CcH Tak MeleHHO, 4T0 CoJHIle BCXORUT
O4YeHb HETOPOILTHBO, H BPSIJ JIA C TAKOH CKOPOCTBIO pac-
CBeT MOXeT 3aCTaTb HCCeoBaTens Bpacniaox. Tepmu-
HaTop (JHHMS, OTAENSIONast leHb OT HOYH) JBUXKETCS
Ha 3anaj BOJb JYHHOTO 3KBaTOPa CO CKOPOCThio 15 ku-
JIOMeTpOB B yac. YeM Aanbiie OT 9KBaTOPa, TeM Mel-
JieHHee CTAaHOBHTC 3Ta ckopocTh. Ha 60° ceBepHoit
WJIH 10KHO#H mHpoTH! Ha JIyHe CKOPOCTH ABHIKEHUSI JIU-
HUH CMEHB! IHSA ¥ HOYM — MeHee 8 KINJIOMETPOB B Yac.
Ecau y nyHHoOrO Hecaenosatensi GyAET XOTh KaKoe-HH-
Oyap MEXaHHYeCKOe CPECTBO NepeBHXKEHHMs, TO Tep-
MHHATOp HUKOT/a He IOTOHUT ero, U, COOTBETCTBEHHO,
ConHue uccienoBaTeNb YBHUAWT JHUIIb TOTAR, KOTZAa
caM Toro 3axoueT. [laxe eciu Mo kakoi-To mpu4YHHe
eMy Hago Oyzer no6bITh Ha COJHEYHOH CTOPOHE, OH
BCeTAa CMOKeT HaTH YKpbITHE B NMOAXonAsINell TeHH,
KOTOPBIMH M300HIyeT HePOBHbIH JYHHbIH NaHAmAQT.
ITockosnbky Bo3myxa Ha JIyHe HeT, TO TENJIO HUYEM He
MEePEHOCHUTCS ¢ HarpeThiX COJIHIIEM yYacTKOB Ha 3aTe-
HeHHBble. Tak 4T0 B TeHH Ha JIyHe BCeraa XoJIOAHO, KO
Kakux Obl TeMnepatyp HH HNPOTPEBANUCH COCEAHHE
Y4YaCTKM TpyHTa.

B 30He akBartopa, koraa CoJIie B 3eHHTe, TEHU MPAK-
THYECKH HCYe3al0T, U UMEHHO TOTZIa TaM Xy>e M OracHee
BCeTo. A BOT Ha JaJIbHUX IIMPOTAX BCETAA MMEETCst TEHb
B TOM MJIH MHOM HanpaBJeHUH, U eCTb TAaKHe MeCTa B
JXepJjax KparepoB, kyna CoiHlle He monanaeT Boobue
Hukorza. B TakoM yKphITOM MecTe MOXHO GyaeT gaxe
YCTPOHTb HCCJEA0BaTEAbCKYIO 6a3y.
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Ho pa3sBe nosHoe OTCYTCTBHE COJHEYHOTO CBETa —
Jayyme? B ycnoBHSAX OTCYTCTBHSI OKEaHOB, KOTOpbIE
yAepxkuBaiyu OBl TEIUIO, M BO3AYyXa, KOTOPbIii nepeme-
1as1 6bl TEILUIO U3 OCBEMEHHBIX 00J1acTeil B HEOCBelleH-
Hble, TEMIIEPATYPa PE3KO MafaeT, KaK TOJBKO HCYE3A0T
COoJMHeYHble Jy4d. Banxke K KOHLY ABYXHeAeNbHON
HOYHM TeMIiepatypa omyckaercs 10 —157 °C.

Ha camoMm zesie 5T0 He Tak CTPALIHO, KAK KAXKETCS.
Obnayennsiii B ckahaHAp UCCIeN0BATEb JaXe ocpe-
ZM CAaMOTO CTPALIHOTO X0JI0Aa HAXOAUTCS B BaKyyMe.
Ero He mpoHu3bIBaeT J€AAHOH BETEP, YHOCS TeILIO
IpoYb, 1a ¥ IPYHT MOA HOTaMH He ob6JafaeT 60IbIIO
TENOMNPOBOAHOCTEI0. TepATh TEmA0 HCCAeNOBaTeNb
MOJKET TOJIbKO 3a CYeT M3/IYYeHHUs, a 3TO JOJTHii Ipo-
uecc. MupiMu cioBaMy, Ham wccaegoBatens Oyaet
NPEACTaBAATh c060if 4TO-TO BpoAe XKHUBOTO TEPMOCA,
TaK YTO A/ 00OrpeBa B CaMblX XOJOAHBIX YCJIOBHSIX
eMy MOXKET XBaTUTb Jaxke TeIlia COGCTBEHHOTO TeJa.

Ecaut sxapa UM X0J104 BCe ke OYAYyT NPeACTaBIsATh
co601 KaKkyio-To IpobaeMy, HCCAeR0BATENHN MOTYT YCT-
pouTb cebe moa3eMHyI0 6a3y B HECKOJIbKUX METPax MOJ
JIYHHO NOBepXHOCTHIO (cM. raBy 31). JIynHsi#i TpyHT
HaCTOJIBKO IJIOXO TIPOBOAMT TEILIO, YTO HU AHEBHAS
’apa, H1 HOYHOM XOJIOJ He IPOHUKHYT IIy63Ke caMoro
BepXHEro caos KamHs. YyTb riy6xe Temneparypa Bee-
raa OyzeT oCcTaBaTbCca HEU3MEHHO KOM(OPTHOIA.

IoaseMHoOe pacnoyioxenue 6a3bl 3aAMUTAT, XOTS Ob
YaCTUYHO, H OT KOCMHYECKHUX JIydeii, a TaKxe — OT CIIy-
yaliHOrO MonagaHus MeteopuToB. JIyHa, Kak U 3emid,
TIOCTOSIHHO TI0ABepraeTcss 60M6apaupoBKe HeGOMbIINX
KOCMUYeCKMX 4acTHII, HO Ha JIyHe, B oTi4ue oT 3eM-
14, HeT aT™Mocdepbl, [Ae Te cropaiy 651, He KOJIETEB 0
TIOBEPXHOCTH.

Jla, KOHEYHo, B NoAaBJsOUEM GOMBLIIHHCTBE CBOEM
METEOPHUTHI TaK MaJIBl, YTO HE MPEACTABIAIOT HUKAKOTO
Bpeza. Camoe Gosbinee, Ha YTO OHH CHOCOOHBI, — OCTa-
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BMTb LAPaNuHy Ha cTekJse nineMma ckadanapa. OnHako
cpean HHMX MOTYT OKa3aTbCs M AOCTATOYHO OoJIblLIMeE,
4TOOB IPOOUTH cKadaHAp B TeX TOYKaX, r7ie TKaHb ero
HanboJlee TOHKA.

B03M0:KHO, AJIs 3aIIUTHI OT METEOPHTOB HCCJIENOBA~
TeJIsIM TIPHAETCA HOCUTH TOHKHE ATIOMHHUEBBIE 30HTH-
KHM. DHEPrus JIETAIOIMHNX MEeCYMHOK OYAET MOMHOCTHIO
VXOIUTh Ha TPOXKHMIaHWe 30HTHKA, H HAa MpUYHHEHHUe
Bpela KOCMOHABTY €€ yxe He ocraHercs. Koneuno, ot
METEOPUTOB Pa3sMEPOM C KaM€eHb 3TO He CIIaceT, HO Bepo-
SITHOCTb ITOTIACTD TIOI TaKO#H MeTeopuT Ha JIyHe ropaszno
MeHbIllE, YeM Ha 3emJle — NONacTh MOJ MalIMHY, nepe-
X0 YJIMILY.

Jlyunsiit nangmadT A% uccaenopartess He mpel-
CTaBUT HUKakKux npobineM. XynoxHUKH-GaHTacTH
uzobpaxarot JIyHy MCHepeHHOI CKaJlaMU U YIIeJIbs-
MH, OTBECHBIMM OOpLIBAMH ¥ 3aBajiaMU KaMHeil. 3To
Bce He Tak. Ha paBHuHHBIX yuyacTkax JIynnt peficTBu-
TEbHO HaBaJIEHO MHOIO MEJIKHX KaMHel, KaK MoKa3bl-
BaioT ¢otorpacuu ¢ Lunar IX u Surveyor I, Ho ckio-
HBI FOP U KPaTepoB A0CTaTOYHO HOJOTH. A YYHTBIBasd,
4TO cUsa TsKecTH Ha JIyHe B miecTh pa3 ciabee 3eM-
HOIi, y HCCJIefOBaTeNsi He BO3HWKHET HHKAKUX IpO-
6s1eM ¢ mepeMelleHUEM TI0 JIYHHO!H OBEPXHOCTH Jaxke
B TSXKEJIOM M HeyKJIoxxeM ckadanzape. Ecau xe aate
€My ellle H JYHOXOH, TO ¥ TOBOPHTH He O YeM.

Hekotopoe 6eCOKOWCTBO BBI3BIBAIOT AOTAAKH O
TOM, YTO KaK MUHHUMYM YacTh JIYHHO# IOBEPXHOCTH 1O-
KPHITa TOACTHIM cioeM mbuid. Dotorpadun, caenanHbie
¢ 6IM3KOT0 PAaCcCTOSIHMSA, HUYEro MOA0OHOTO He NMOKa3bI-
BaIOT, HO BEPOSITHOCTD He HcKIodeHa. Ecin 310 Tak, To
nepemewmaThes 1o JIyHe MoxHO OyIeT TONbKO Ha YCT-
poiicTBax Bpole MOTOCaHEH — HO BCe PaBHO mpobJieMa
pelnaema.

B ofmgem, koraa Mbl HAKOHEL] BBICAZIHM YeJIOBEKA Ha
JIyHy, cHabauB €ro COOTBETCTBYIOIHUM 0060pPYAOBaHH-
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eM ¥ HeoOXOMMMBIMH 3amacaMM, CaMo HcClelOBaHHe
JlyHbl 6yzeT 3aHATHEM MeHee OMAaCHBIM, YeM, HallpH-
Mep, HCcaenoBaHue AHTAPKTHBI,

Ho 3auem Boobmie uccnexosarb Jlyny? Yero tam
uckaTb? HeT HHUKAaKMX CBUAETENBCTB TOrO, 4TO Ha
Jlyne ecTb yro-1M60 neHHoe. OHa COCTOHT, CKOpee
BCEro, U3 TeX Jke KaMHeil, YTo u 3eMHas kopa. Bce, uem
JlyHa 6orara, MOXXHO B TaKOM >Xe M300MJIHYN HAHTH U
Ha 3eMJle, a BCe, YTO Ha 3emJie BCTPEYaeTcsi PEAKo, H
Ha JlyHe 6ynet crosb ke peako. [a u ecu faxe yna-
ctca o6HapyxuTh Ha JIyHe aMa3Hble KOMM MM 3ajle-
KU ypaHa, OKOHYATeIbHAs IIEHA UX Ha 3eMJie C yYeTOM
AOOBIYU U IOCTABKHM OKAXETCS CIUIIKOM BbICOKA, YTO-
6b1 BOOGHIE HPaThCsS 32 ITO AEJO.

Ho yesioBeyecTBO HIIET HE TOJIBKO MaTEPHATBHOM
BbITOABL. B nepByio oyepenpb yenoBeK CTPEMHTCS K HO-
3HaHu0. Tosnbko Bhicazika Ha JIyHy u moapo6HOoe u3y-
YeHHe ITOro HebeCHOTo Tesla MOXKeT 0O0TaTUTD HAIK
3HaHMA 0 HeM. M He Haz0 3a1aBaThCsI BOIPOCOM <a 3a-
4eM HaM YTO-TO 3HaTh O JIyHe», IOCKOIbKY MOJNy4eH-
Hbl€ TAKUM 00pa30M 3HaHMSI MOTYT PacCcKa3aTh HaM U O
3emJle, 1 O HaC CaMUX.

[Ipuuato cuurats, uto u 3emud u Jlyna obpasosa-
JINCh MMWLTTUAP/IBI JIET HA3a/l Iy TEM OIPeieICHHBIX ecTe-
CTBEHHBIX NpolieccoB. [10ApoOHOCTH 3THX IPOLIECCOB 0
CMX HOD ABJISIIOTCS TIPEAMETOM OKECTOUEHHBIX CIIOPOB
Mex Iy acTpoHoMaMu. Bo3MOXHO, rze-To B 3eMHOI Kope
1 OCTaBINCh CBUAETENbCTBA B NOJb3Y TOM KU HHOMN
TOYKH 3PEHUS, HO €CJIH 1 TaK, TO 3TH CBU/ETE/IHCTBA AaB-
HO YHHYTOXKEHBI BONOH, BETPOM U XXHUBBIMHU CYINECT-
BaMH.

Bot npumep noxob6HOTO poaa: 3a UCTOPHIO CBOETO
CyIIecTBOBaHUSA 3eMJIs HaBepHsKA MOABEprajiach na-
AeHUIO OOJTbIINX METEOPUTOB, HO HA AaHHbIH MOMEHT
Mbl MOJKEM YBHAETH TOJIHKO OHH CJeX MoA00HOro na-
AEHHS — HATIOMHHAOU(YI0 HeGONbIINX Pa3MepoB JIyH-
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HBlif KpaTep MOJIOrYI0 BOPOHKY B Apu3oHe. ITOT Kpa-
Tep COXpaHUJCSA NO Ceil IeHb TONBKO Giaroaapst ToMy,
YTO €ro BO3PACT — BCETO HECKOJbKO THICAY JIeT, a 06-
pasoBaJCA OH B MYCTHIHHOI MECTHOCTH, Tlie NPaKTH-
YECKH OTCYTCTBYeT 3po3us. A rae ke GoJjiee cTapbie
KpaTepbi? CMyTHbIE PAcIIbIBYAThle OYEPTaHUS HEKO-
TOPBIX M3 HHUX €llfe MOXHO Yraaath, HO TOJKOM YXe
HHYETO HE OCTAJOChH.

A BoT Ha JlyHe, rzie npoleccri 3p03vH HOCAT FOPasio
Gosee cralbblii XxapakTep, 4eM Ha 3eMJie, TOBEPXHOCTD
HebecHOro TeJla 10JDKHA | 11O Ceil ieHb HeCTH Ha cebe Bce
CJIe/Ibl TBOPEHHS B MPAKTHYECKH NEPBO3IaHHOM BHJE.
IToBepxHocTy JIyHBI MOXET MHOTOE PaccKa3aTh O JyH-
HOM MPOLIJIOM, a 3HAYUT — U 0 IponuioM 3eMnu. Briep-
BBi€ B JKH3HH MBI MOXEM COCTaBUTh NIpeACTaBleHHE O
TOM, KaK CO3/aBajJuCh IIAHETHI (M, MOXET ObiThb, MO-
HSTb, HoyeMy JlyHa Takast Gonbias).

Kpome Toro, Jlyna — 310 pall A aCTPOHOMOB.
3nech, Ha 3eMJle, Ha CaMbIX HACeJIeHHBIX ee IMHPOTaXx,
HOUB AIHTCA caMoe Gosbiitee o 18 yacos. AtMocdepa
nesaet CBeT 3Be3]t 6oJiee TYCKIIBIM, a U3-3a KosebaHui
TeMHAepaTyphl BO3yXa 3TOT CBET elle U Kojiebaercs u
MepuaeT. CBeT Tropo/IoB 3aTMeBaeT CBeT HEGECHBIX Tel,
o6j1aka 3aKPHIBAIOT HX OT MOBEPXHOCTH MJIAHETHI, a
CMOT ¥ KOIIOTh MPaKTHYECKH BOOOIIE CKPHIBAIOT M3
Buga. HaM B oTyastHiH IPUXOANUTCS PAcNoIaraTh Teje-
CKOTIBI B OTAJIEHHBIX PaiiloHaX Ha BepPIINHAX IOp, HO U
AOTyAa AOTATUBAIOTCS CO3JaBaeMbie YEJIOBEKOM II0-
MexH.

A Bot Ha JlyHe HOYDb AJMUTCS NO ABE HENENH, U HET
TaM HH BO3/IyXa, HH KOMOTH. 3Be3/bl CBETSAT IPKO U POB-
HO, M, YTO elle BakKHee, OTTYa MOXHO YETKO BUIETH
njaHeThl. MajleHbKUI TeJIecKoll, YCTAHOBJEHHBIH Ha
JlyHe, HOKaxeT NoAPOOHOCTH OBEpXHOCTH Mapca yeT-
ye U siCHee, YeM CaMblil KPYITHBIH TeJleCKON Ha 3eMIe.
Bonee Tounsie cBenennsa o Mapce MOXKHO ITOTYYUTD Pa3-
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Be YTO CO CNeIHaTbHO HANIPABJIEHHOTO K 3TOil I1aHeTe
anmapata, Bpoae Mariner 4.

Ha u Connue ¢ JIyns uaydats syume. o nosepxHo-
¢t JIyHbI N3/IyYeHHe CBETHUIa AOXOMHT B IIOJIHOM 00b-
€Me, H COTHEYHYI0 KOPOHY TaM MOKHO HaOJIIoAaTh B JIIO-
60/ MOMEHT.

Ho pa3Be Hesnb3s npou3BoAKTH BCe Te XKe Habmone-
HHUSL C HCKYCCTBEHHOH KOCMMYECKOH CTaHIUH HJIH
cnytHuka? [oyemy 6bI u Het, HO Ha JIyHe MOXHO pas-
MeCTHTb 60Jjiee KPYIHYIO U CIOXHYI0 aCTPOHOMHYEC-
KyI0 06CepBaTOPHIO, YEM Ha HCKYCCTBEHHOM CITyTHHKE,
H ¢ Topasno 60abmnM komMpopToM.

A 1A ueseit paTHOACTPOHOMHH HHYETO HOAOOHOTO
Jlyne u 6biTh He MoxeT. IIpoito Beero 30 JieT ¢ TOro Mo-
MEHTa, KaK aCTPOHOMBI Haya/Ii HHTePIPETHPOBATh Pa-
JMIOBOJIHBI, JOCTUTaIOMHe 3eMIH U3 ONpeNeJIeHHBIX TO-
yeK KOCMHYECKOT0 NMPOCTPAHCTBA, H MOJMYYHIN U3 3TOTO
U3Y4EeHHS MHOTO HHTepecHBIX (akToB (cM. riasy 19).
U BoT ceifuac yueHble yke BRIPaXXaloT 06eCTIOKOEHHOCTD
TeM, YTO U3-32 YBEJIWYEHVs] KOJHMYECTBA PATHOCHTHAJIOB,
MPOHU3BOAUMBIX YEJIOBEKOM, CKOPO CJ1abble CHTHABI He-
6€eCHOro NPOMCXOXKAEHHS CTAHYT POCTO HEPA3IMUHMBI.

«Pafino60STOBHS» 3€MHOTO TPOMCXOXKAEHMS MeEpe-
MOJHUT MMPOCTPAHCTBO BOKPYT HCKYCCTBEHHOHN KOCMH-
YeCKOH CTAaHIIMK C TOH Xe JIErKOCThIO, YTO ¥ BOKPYT pa-
auoteneckona Ha camoii 3emue. Ha JlyHe xe ecTp
«Te€MHas CTOPOHa», HUKOTAA He MOBOPAYHBAIOLIASCS K
3eMuie, re ¥ MOXKHO Pa3MECTUTh PalHO0OCEPBATOPHIO.
OTropoauUBUIKNCh OT 36MHOTO HIYMa HECKOJbKUMHU ThI-
csAYaMH KHJIOMETPOB KaMH$I, aCTPOHOMBI CMOTYT CJIy-
1aTh MY3bIKY cdep B TOJHOH THIIHHE,

Hecsatp aetT HayyHou paboTsi Ha JIyHe MOryT MpH-
HecTH HaM GoJiblie 3Hanuit 0 BceneHHoi, yeM ThicAYa
JIET Hay4yHOil paboTh Ha 3eMIe.

Hy xopoio, RonycTuMm, uccaeoBaTe/sIM U YYeHbIM
paboTa Ha JIyHe MOXeT NMPHHECTH HEMAJIO PaAOCTH, a

333



YTO e JI0 HaC ¢ BaMH — OOBIYHbIX Jozei? JonycTum,
4TO MyTeIecTBus Ha JIYHY CTaHYT OOBIYHBIM JEJIOM —
€CTh Jid CMBICJI IPOCTOMY 4eJIOBEKY OTIPABJATHCS B
TaKoe MyTeuiecTpre?

Pasymeertcs. Beab oueHb uHTEPeCHO NOGBIBATD B CO-
BEpIIEHHO HOBOM MéeCTe, B OKPYKeHHUH HeObIBAJIbIX Je-
KOpaLUii ¥ HaC/AaANThCS HEBUJAHHBIMY IIPesK/e Meif3a-
JKAMH.

Connue (Haba0naeMoe Yepe3 3aLIUTHBIE CTEKIA, a
ellie yuliie — BOOOIIe Ha CTIEIMANbHbIX 9KPaHaX ) Ipe-
CTaHET Y>KACHLIM, a He0O C €r0 HeBEPOSITHO IPKUMH H
MHOT'OYHCJIEHHBIMHU 3Be3flaMi — nipekpacHbiM. Ho ca-
MOe IJIaBHO€ 3peJiuiie JIyHHOTO Heba Ha 3eMile BooOe
HMKOFAA He yBuAeTb. JIlo6oM TypUCT roToB OyaeT noiATH
Ha Pacxojibl ¥ PUCK NYTEMeCTBHUs PaaM TOro, YTOObI JIH-
1e3peTb 3eMJII0 HaJl CBOEH T0JIOBOi B IyHHOM HeGe.

3emuns, HabmonaeMas ¢ JIyHbl, KaxeTcsl B YeThbipe
pasa mmpe, yeM JIyHa, Habmonaemast ¢ 3eMid. 3HAYMT,
NOBEPXHOCTH €e — IpHMepHO B 13 pas 6osbine, a 6ia-
rofaps Hanuuuio 0671aKkoB B 3eMHOI atMocdepe ona
ele ¥ oTpaxkaer 6oJiblIe CBETAa HAa €AMHHILY TJIOAMH,
TaK YTO 3eMJIsl CBETHT B JIyHHOM Hebe B 70 pa3s sipue,
yeMm Jlyna — B 3emHom! [Ipu atoM «da3bt 3eman», Ha-
6mionaembie ¢ JIyHbI, NOJHOCTBHIO COBNAZAIOT ¢ (hasaMu
JIyHB! B HpUBBIYHOM HaM TMOHHMAHHH.

OnHy u3 cBouX CTOpoH JIyHa HUKOTAa He oGopaun-
BaeT K 3eMJe, Tak YTo 3eMJisAl BUCHT B JIYHHOM Hefe He-
noasuxHo. Ha oanux Toukax nosepxHoctH JIyHsl ona
HAXOAMTCA BCerja MpsAMO HaJ ToJIOBOM, Ha APYTUX —
ene-esie MoaHATa Haj ropusoHToM. M pasymeercs, c
«TeMHOi1 cToponbl» JIyHBI 3eMJIo He BUTHO HUKOTZA.

Wnorna CosnHile, IpOX0As 110 JyHHOMY Heby, OKa3bi-
Baetcs nipsiMo 3a Jemieil. Ha 3emie B Takux cayyasx
Habmiogaetca AyHHOe 3aTMeHHe. CoJTHIle OKa3bIBaeTCA
CKpPBIThIM 3eMJIeii IPUMEPHO OIMH Yac, ¥ TOBEPXHOCTh
JlyHbl Ha 3TO BpeMs TeMHeeT — HO He OKOHYATeJbHO.
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ConHeunslii cBeT pacTeKaeTcs 1Mo Bceit atMocdepe
3emun u HabmonaeTcst Ha JIyHe B Buze spko-opaHxke-
BOH OKPYKHOCTH BOKDYT IOJHOI YE€PHOTHI. 3a 3THUM
OpaH>KeBBIM KOJbLIOM B Hebe Gyner BuziHa caabas Ge-
Jiasi COJIHEYHasl KODOHA. YBH/EB 3TO 3peJIMIIe OMHAX-
Jbl, 3a0BITh €T0 YK€ HEBO3MOXHO.

U koHeuHO, Helb3s1 3a0BIBAaTh O NPEAOCTABIAEMOM
JIyHO! BO3MOXHOCTH UCTIBITATh YCJIOBHS Caboi rpa-
BUTanuH. YyBCTBOBATh CebsA JIETKMM Kak MyNIMHKA U
OpbIraTh OIPOMHBIMH TIPBDKKAMH 3eMJIsiHaM OyzeT
TIPUATHO U BHOBe. KOHEYHO, YNIPaBJATh TEJIOM B YCJIO-
BUSX HENPUBBIYHOH rpaBHTaiuu GyaeT HempocTo, U
nazeHuii He usbexatnb. Tak uto Hosee ONbITHBIE TYPU-
CTHl, y>e OCBOMBIUIHECS C MECTHBIM TSATOTEHHEM,
BCJIACTDb HAaBeCEJIATCA Hajl HaOUPaIOMMMH ONBIT HOBHY-
KaMH., -

U naBepusika x1o-TO yBMAMT B JIyHe He mpocTo
MECTO AJIA TYPUCTHYECKOTO BU3UTA. JTH JIIOJM 3aXOTST
31eCh OCTaThCH.

Crout yenoBeky 1o6paThcst 10 JIYHBI, ¥ IOSIBJIEHHE
NIOCTOSIHHBIX JKHUTeslel Ha Hell CTaHeT BIIOJIHE BO3MOXK-
HBIM ZieJoM. FICTOYHUKOM MaTepHaioB U SHEPTHH ISt
JIYHHO} KOoJioHMH cTaHeT cama JlyHa, Tak 4To B 601b-
IIOH CTeNeHH HOBOE NocesleHNe OKaXKeTCsl He3aBHCH-
MbIM OT 3eMan. DHepruio Ha JIyHe MoKHO OyIeT noy-
4aTh OT aTOMHBIX 3J€KTPOCTAHIUM, PabOTAIOMMUX HA
MECTHOM ypaHe, HJTH U3 SIPKOTO COTHEYHOTO CBETa, Hul-
Korza He 3aKpriBaeMoro obiakamu. Ha atoit sHepruu
THAPOTIOHHOE 3eMJIeZieIHe BIIOJIHE MOXET CTaTh OOU/b-
HBIM MCTOYHUKOM IPOAOBOJLCTBUA.

Kpowme Toro, JlyHa Ha caMOM ZieJie He TaK MepPTBa, KaK
Ka3asoch paHee. B nocsieHue rogs! oTMeYaINCh CIyYaH
BYJIKAHHYECKOH akTUBHOCTH Ha JIyHe, TaK 4TO Ha 3TOM
HebOeCHOM Tejie BIOJHEe MOXKeT 0OHAPYXKUTHCS U BHYT-
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PEHHee TeII0, KOTOPOE TOXE CIIOCOOHO MOCHYXHUTD HC-
TOYHHKOM JHEPTHH.

Buytpennue nonoctu JIynn Moryt tTauth B cebe
¥ Apyrue ciopnpussl. Tak, HaM U3BECTHO, YTO Ha 1O-
BEPXHOCTH €€ HET HH BOJIbI, HM BO3/IyXa, HO MO/ MOBep-
XHOCTBIO BCe MOXeT 06ctoaTh nHave! C HekoTOpOik
BEPOATHOCTBHIO B TPENIMHAX JIYHHOH KOPBI MOTYT
ObiTh OOHApYXXeHbl M BOAA, U BO3AYX — M TOTAA HX
MOXHO OyZeT HMCIOJb30BaTh AJisi HYXA JYHHOH KO-
JIOHHH.

Bonee Toro, HeKOTOpbIE YYEHbIE BHIABHIAIOT pea-
HOJIOKEHUS O TOM, YTO B TAKMX TPEIIMHAX MOrJa obpa-
30BaThCs JaXe XXHBasi MaTepHsl YPOBHS MHKPOOPra-
HU3MOB (cM. raasy 20).

[laxe ecin moA 3eMJieil HA BOZIbI, HA BO3/yXa HET, TO
B NI060M Ci1y4yae HEOGXOAUMBIH BOAOPOA H KMCJIOPOI,
KaK M ApOYHe BEMECTBa, B KOTOPHIX BOBHHUKHET NOTpe6-
HOCTb, MOXKHO AOOBIBATh U3 CAMOTO JIYHHOTO FPYHTa —
6bLi1a 651 SHEPrUs.

Bo3MoxHO, CO BpeMeHeM 1104 NTOBEPXHOCTHIO JIYHb
6yayT BHIKOMAaHBl OrPOMHBIE FepMETHYHbIE (/i yaep-
JKaHHst BO31yXa) MOA3eMHBIE NeIephl, rie NMOCTEeHHO
BBICTPOATCS JIyHHBbIE TOPOZA, T11€ Jioau 6yayT koMdop-
THO ce6s 4yyBCcTBOBaTH 6e30 BCAKUX cKaaHAPOB, rae
6yayT POXKAATHCS AETH U MOKOJIEHNE OyaeT CMEHATHCS
MOKOJIEHHEM.

Ipucnocobusuucs K caaboMy JyHHOMY TsArorte-
HMIO, JIYyHHBI€ [I0CEJIEHIIbl [IOTEPSIOT BO3SMOXHOCTH Cy-
I[ECTBOBATDb B YCJIOBUAX 36MHOM CHJIBI TsKeCTH. Ecu
3TO POU3OMAET, OHH OKXKYTCSI OPraHUYECKHU OTPE3aH-
HBIMH OT BHeliHero Mupa. IToaToMy B uessix npodu-
JIaKTHKH KOJIOHUCTH OyAyT NpuaaBath 6OJbLIOE 3Ha-
yeHWe YNpaXHEHHSIM. 3eMHasi TpaBMTallMs MOXeT
HMUTHPOBATHCA B GOJBIINX LEeHTPUGYraX, B KOTOPBIX
noceIeHIibl GyAYT IOCTOSIHHO 3aHUMATbHCS, YTOOI 101 -
AepxuBath cebs B popme.
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BoaMoxHOCTb KONOHU3aLuH JIyHB — OfIMH U3 ca-
MBbIX BOJHYIOIIHX acnieKToB 6yayutero. Ha cTons aajib-
HMii epeesy; MOUAYT, Pa3yMeeTcsl, TOJbKO CaMbl€ CHJIb-
Hble H aKTHBHbIe. Kak n3BeCTHO M3 UCTOPUM, KOJOHHH
YacTO MPEBOCXOAAT CO BpeMEHeM CBOM METPONOJIHH.
Ewe apeBHue rpeku Ha Cunwiuu u B Manoit Asuu
[POLBETAJH TI0 CPABHEHHUIO ¢ rpekaMu caMoii I'perum.
A mo3)xe — eBpomeiilbl, IOCTPOUB TaKHe TOCYAapCTBa,
kak Coenunennsie LlItatel, Kanana u Aecrpanus, nos-
HOCTBIO OTCTpaHuIKCh OoT Ctaporo Caera.

MoxXeT /M CAyYHUThCA TaK, YTO JyHHOE OOIIECTBO
IOJIHOCTBIO OTCTPAHMTCS OT HAC ¥ MOCTPOUT HOBYIO,
GrecTsANyI0 UUBUIM3AUMIO, FAe OYAYT pelIeH ! Te Mpo-
6J1eMbl, ¢ KOTOPEIMH MBI Tak OesycnewHo 6opemcs?
U B urore syHHast HMBUAH3aMs OyAeT IPUXOANTD K
HaM Ha IIOMOlIIb, criacas u o6ydas, Kax AMepHKa He pa3
yoKe IPUXOAHJa Ha BEIpPyuky EBpone? Ml emie Bep-
HeMcs moapobHee K 3TOMY Bomipocy B riaase 31.

I'napa 30
BYAYIIEE N COJMHEYHAA CMCTEMA

He npominio u aecATu JieT mocJe 3anycka IepBo-
rO UCKYCCTBEHHOTO CIIyTHHKA 3eMJIH, KaK M CaM 4eso-
BEK BbillleJl Ha OpOUTY, POBOASI Ha Heil yXe MO ABe
Henean. HexoTopble KOCMOHABTH YXKe BBHIXOAWIM H3
opbuTaNbHO Kancyas B OTKpHTHIE KocMoc. Mckyc-
CTBEHHBIE CIYTHUKH YK€ OCYUECTBHAN MATKYIO MO-
canky Ha JlyHy u ycrpemuiaucs k Berepe u Mapcy,
uToGBI MepeaaTbh OTTyAa AaHHbE HAaGM0AeHHIA, aHATO-
THYHble KOTOPBHIM NPOCTO HEBO3MOXKHO NPOU3BECTH C
3eMin.

Yro Hac ket Bnepean? Ecim 4esioBe4eCTBO TaK Aa-
JIEKO IIATHYJIO B KOCMOC MeHee 4eM 3a 10 jieT, To ZoKkyzAa
oHo n106epetcsi eme 3a 10? A 3a 20? A 3a cro jer? ByayT
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JI HAIIM KOCMHYECKHE BO3MOXKHOCTH BOOO1Ie YeM-HH-
6ynb orpaHHYeHbl, CKaxkeM, B 2100 roxy?

HauneM c Toro, uto onpemenuM, Ha KAkoM 3Tare Mbl
ceifyac HaxoaUMcs B 061aCTH GeCMMIOTHOTO HCCAeR0-
BaHMs KocMoca. Besnuaiimuit 6apbep B 370 061acTH
6611 IpeoaosieH B 1959 roay, Koria BriepBbie YeJIOBEKOM
6bisia BhiyLIeHa B Hebeca pakeTa co CKOpocThio 6osee
ONMHHAALATH KUJIOMeTpoB B ceKyHxy. Ha Takoii ckopo-
cty (OHa HAa3bIBAETCS «BTOPOl KOCMUYECKOI» CKOpOC-
ThIO) PaKeTa OKa3biBAa€TCA COCOOHA NPEOAO0IETh CHILY
3€MHOTO IPUTSIKEHHSI HACTOIbKO, YTOOBI BOOOIIIE TIOKH-
HYTb 3eMHYI0 OPOHUTY, OTOPBAaTbCA OT NJIAHEThI U BLIATH
Ha cobcTBeHHyI0 op6uTy Bokpyr Coanua. Eciu ee cko-
POCTB BIIOCJEACTBHM YIAJeT, paKeTa HAYHeT NpuOIH-
xarbcs K CosHLy. AKKypaTHO yNpaBisii CKOPOCTBIO
PaKeThl, MBI MOXKEM 3aCTaBHTh ee NpUOIH3UThCS K Bene-
pe wiu x Mapcy, HeCMOTPS Ha TO 4TO 3TH IJIAHETHI OT-
CTOAT OT HAC HAa MHJLUIMOHBI KHJIOMETPOB Aaxe B Oiu-
xkalimeii Touxe. Mariner 2 B 1962 roay npomen oT
Benepsi B 35 000 kusiometpos, a Mariner 4 B 1965-m —
B 10 000 xutomeTpos ot Mapca.

Be3 xakux-1160 NpUHIMIHATLHBIX J0PabOTOK Ta-
KHM e 06pa3soM MOXHO OTNPaBHTb GeCNUIOTHBII
anmapat u k lOmutepy, CatypHy u 6osee najexum
naHetaM. JTo 6bL10 6b1 yXKe caAenaHo, ecii 6si epen
HAUIUMH YYEHBIMHM He CTOSIM ApYTHe, GoJiee Hacyl-
HBIE 33/1a4H.

Oanako npocto mocaathk k I0mTepy Kycok xese-
3a — Mano. Yto6s! OT GECIUIOTHOTO HCCIENOBAHHUS
6blj1a KaKas-TO M0JIb3a, anmapaT JOJDKEH MepeaaBaTh
Ha 6a3y CUTHAJIBI O CBOEM MOJIOKEHUH H MPOYHE CBeie-
HusA. KakoBo MakcuMasnbHOe PacCTOSTHHE B KOCMOCE, €
KOTOPOTO Mbl MOXKEM PAaCCYMTBHIBATh HA MOJIyYeHHE Ta-
KMX CHTHANIOB?

K IOnuTepy yueHsle yxe NOCHIIAIA CUTHAJ pajapa H
CYMeJIH TIOJAYYHTh €r0 0OpaTHO B OTPaXeHHOM BHAE.
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Paccroguue ot IOnutepa u o6partHo, npoiaeHHoe cur-
nanoM, — 1 287 000 000 kunoMeTpoB. ITO cepbesHoe
JOCTHXXEHUE 110 CPABHEHHUIO C COCTOSIHUEM HAYKH CPa3y
nocse Bropoii MHPOBOii BoiiHBL, KOTZa 60IBIIMM yCTie-
XOM CYHTAJIOCh MOJYYEHHE OTPAXKEHHOIO CUrHAJAA OT
Jlyusl, npoueaiero Meree 800 000 knnometpos. [Toxo-
e, 4To K 1975 rozy, Mau OKOJIO TOro, TEXHOJIOTHH Pa3o-
BBIOTCSI 0 TAKOFO YPOBHsI, KOTZIa Mbl CMOXeM MOCHAaTh
sy panapa yepe3 6 500 000 000 xkunomMeTpOB — TaKOBO
paccrosaue a0 IlnyroHa, camoii Aanexoil M3 miaaHeT
ConHeyHOli CHCTEMBI. :

Toraa MbI cMOXeM H3YYHTb NOCPeACTBOM 6eCInIoT-
HbIx annapatoB Bcio ConHeunyio cucremy. K 2000 roay
HaBepHsiKa Oyaer 3anyIeHO yxXKe Kak MUHHMYM HO OJ-
HOMY HCCJIE0BaTeNbCKOMY aliapaTty K KakAoi# us ee
wianet. IIpapaa, He OT Bcex 3THX annaparos eile 6YAyT
IIOJIy4€HBI HA TOT MOMEHT JaHHbI€, IOCKOJIBbKY IyTele-
CTBHe Ha fasbHue pyOesxxu CoHeyHO CHCTEMBI 3aHHK-
MaeT HeMaJio BpeMeHH. Mariner 4 noGupancs zo Mapca
6oJiee BOCbMH MECSIHEB, a €M Obl OH AepXal MyTh K
ILyToHy, TO NoOJET 3aHsL/I GBI MHOTO JIET.

A MOXeT JIM Halll B3I/ NPOHUKHYTD 32 ApeAesbl
ConneyHoil cucreMsl? Beas crout mpumate pakere
cKopocTb Gosiee 41 KHIOMETpa B CEKYHAY, H OHAa CMO-
)KeT MOKMHYTb He TOJbKO opouTy 3eMiiH, HO i OpOUTY
Connna. Ecin Mbl BEDHO HallpaBUM PakeTy, TO B KOH-
1ie KOHLOB OHa Aobepetcs 10 anbdsl LenTtaspa, 61u-
Kaiimeii K HaM 3Be32ie — Kak B 061eM-TO U A0 J060ro
APYTOTro HY’KHOTO HEGECHOTO TeNa.

K coxanenuio, paccrosiine o Gavkaiinieil K Ham
3Be3asl B 7000 pa3 npesbimaet pacctossiue ao [layro-
Ha. IToret 6ecnunorHoro annaparta K ajibge IleHTaBpa
BIIOJIHE MOJKET 3aHSTh MHOTO BeKkoB. K ToMy Xke moka
HET CTOIPOLEHTHON YBEPEHHOCTH, YTO HaM YAACTCsH
pa3paboTaTh JOCTaTOYHO MOIIHBIE Jy4H, YTOOH MOA-
JepXUBATh CBS3b C aNNapaToM Ha NMPOTAKEHUH BCETO
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noaeta. Ilo kpaiiHeil Mepe, Gauxaiinie cTo—ABECTH
JieT HaM 3TO TOYHO He yAactcs (CM. riasy 22).

A xak Xe nojeTH NWIOTHPYeMble? 3penile HC-
KYCCTBEHHOrO anmnaparta, pororpadupyoiiero nosep-
XHOCTb JIYHBI, HH B Kakoe CpPaBHEHHE He HMIET CO
3peauieM crosiero Ha JlyHe yenoBeka. /la n orpanu-
YUMCs JIH MBI BBICaIKO# Ha JIyHe? CTOMT JiM 0XXUAATH,
9T0 OAHAXKAbL JIOAM CTYNST Ha MOBEPXHOCTb Mapca
wian IOnurepa? I'me nposieraeT Ta JMHUSA, KOTOPYIO Ye-
JIOBEK BPSAA JH fiepecTynuT Oamxaiiive moaTopacra
seT? .
KocMuueckue nyTeiecTBys YeJIOBEKa MOXHO pa3-
AeJUTh Ha YeThIpe MOpsKa: MO HECKOJbKY XHeH, mo
HECKOJIbKY MecsLeB, O HECKOJBKY JIET ¥ N0 HECKOJIb-
Ky BeKOB. K myTelllecTBUsIM 11€PBOro MOpsiAKa, o He-
CKOJIbKY IHEH, MOXKHO OTHECTH IyTellecTBHe Ha JIyHy.
Beicagka yesnoBeka Ha Jlyne oxxunaercs k 1970 rony —
M MOJXeET JIX YTO-TO YAEPAKATh HAC OT 3TOTO, KPOME BO3-
MOJKHOIH TeXHUYeCKOH aBapuH?

CymecTByer ABa THIIa OINACHOCTEH, KOTOpBIE Ceii-
4ac TIHATeJbHO M3Y4aioTcsi. Bo-nepBaix, KOCMOHABT B
TeueHHe Hejenu OyAeT HaXOAUThCSA B COCTOSIHUH HeBe-
comoctu. OnacHo au 3t0? Jlioau yxe npebbiBanu 1o
ABe Hejlesd Ha opOUTe W BO3BPALIATUCh OOPATHO XKH-
Bble U 3/I0POBLIE, HECMOTPSI HA HEBECOMOCTb. TakK 4To ¢
3THM, KaXkeTcs, Bce B Nopsiike. Bo-BTOPHIX Xke, KOCMO-
HaBTHI OyAyT MOABEPraThCs PaAHallHOHHOMY BO3JeEi-
CTBHIO N0sicoB Ban AnseHa, 06/y4eHHIO BHICOKO3HED-
reTHYeCKMMH yacTéllaMy, ucrmyckaeMoiMu CosHIeM, U
KOCMUYECKUMM Jy4aMH, nonazaiomiuMu B CoHeuHyI0
cHUcTeMy HM3BHe. MOXHO /M 3alIUTHTBCA OT 3TOTO?
IIpupona u Bo3zeiicTBUE BCceX 3TUX BUAOB UMydYEHHUs
ceifyac M3yyaeTcs AeCATKAMH aMEPUKAHCKUX U COBET-
CKHX CIIYTHHKOB, H [I0K2 He IOJy4YeHO HUKAKHX CBelle-
HHii, KOTOpble CBUAETENbCTBOBATH GbI O HEBO3MOXHO-
CTH noJieTa Ha JIyHy.
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EauHcTBEHHasi NIPUYHHA, 0 KOTOPOH Y€JIOBEK He
monaj Ha JIyHy [0 CMX IOp, — 3TO HEBBIMOJHEHHBIH
o6beM TexHH4ecKod paboThl, HEOOXOAUMOM A7 TOTO,
uTOOBl HE TOJNBKO 3a6pPOCHUTh TYAa KOCMOHaBTa, HO U
BEPHYTb ero obpaTHo xkuBbIM. Korza Me! Hakower 1o-
crurHeM JIyHbl, HUYTO yxe He GyaeT yxepXuBaThb Hac
OT TOTO, YTOObI IEPEBPOCUTD TYIA TEXHUKY M IIPUIACH,
HeOOXOAUMBIE A1 CO3JaHHs TOCTOSHHO JeiCTBYIO-
meit 6a3bl (cM. T1aBy 29).

K 1980 nau 1985 roay takas 6a3a yxe Gyzaer cye-
cTBOBaTh, DBiarogaps HaJMuYHI0 aCTPOHOMHUYECKOH
obcepBatopun Ha JlyHe OyayT NOJyYeHbl AaHHBIE,
KOTOpBie OTKPOIOT HaM MyThb K Oosee MacmTaGHBIM
KOCMHMUeCKUM nyTenlecTBUsAM. Bosee Toro, JlyHa, c ee
caboii rpaBUTALMEN, MOXKET IIOCTYXHUTh U Gosee 3K0-
HOMHYHO# ITyCKOBOH IJIOIMAZAKOHN A7 TaKOro poza my-
TEIHeCTBMIA, 4YeM caMa 3eMJisl.

Ha BropoM srane pa3BUTUS KOCMHYeCKOTO TpaHC-
THIOPTa, KOTAa JI0H CMOTYT NO3BOJIUTH ceOe MoIeTH 1o
HECKOJIbKY MECSIIEB, B IIPeZIeIaX JOCSITaeMOCTH OKaXKeT-
cs1 BHYTpeHH:As YacTh CosnHeyHol cucteMsl — Mape,
Benepa u Mepkypuit. U3 aTux Tpex Hanbosiee 6narozxar-
HyIO Lenab mpeactasaser coboit Mapc. Hecmorpst Ha
4pe3BbIYAIHO Pa3pexXeHHYI0 1 6e3B0AHYI0 aTMocdepy,
Ha 3701 N/IaHeTe ke MOXKET CYIIECTBOBATh JKU3HB B €€
npocTeiimux ¢popmax (cM. riaasy 20).

I'naBHast caoXHOCTH osieTa HA Mapc 3akioyaercs
B OTPOMHOM PacCTOSSHUH, KOTOPOE NPEACTOUT NPeoo-
Jetsb. ITo nytn no Mapca aoa4M npuaeTcs NpoBeCTH B
KOCMOCe TOJrofa, a To ¥ Gonbite. CMOTyT 1M OHH
CTOJIBKO BPEMEHH MPOXKHUTb B H30JSIUH? A B HeBeCO-
MoCTH?

Hasaiite paccMOTpUM 3TH 11pobaeMsl nonoapobHee.
Wsonauus BpsA MM OKaXeT cepbe3HOe BO3EHCTBHE.
Yetnipe WM AT BEKOB TOMY Ha3al JIOLH OTIpaBJsi-
JIUCbh B OKEAHCKHE MyTEemeCTBUSA, JITMTETbHOCTh KOTO-
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PBIX TOXE COCTABJIsLJIa N0 HECKOJIbKY MeCSIEB, H MO
[YTH MOPSIKOB HOZICTEPETaJI0 He MEHbIlEe ONMacHOCTei,
YeM KOCMOHABTOB — MO jopore K Mapcy. A usonsiuus
MopeIutaBaTeJeil npouuioro 6buia Kyaa 6o1ee MOJHOM,
4yeM M30JALUA KOCMOHABTOB Gyayuiero. Beap kocMo-
HAaBT B /1100011 MOMEHT MOXET BOCIIOIb30BAThCS PagHO-
CBA3bIO ¢ 3eMiieif ¥ 3HATH TIPH ITOM, YTO €r0 CIIBILUT
BCe 4eJIOBeYEeCTBO.

ITpo6nema HanMHYUA MPUNACOB ceifyac aKTUBHO pe-
waetcs. Bo-nepsbix, HAAO CAENATH TaK, YTOODI He OBLIO
HEeOOXOAMMOCTH Be3TH € c000ii TOHHBI BOABI M KHCJIO-
poaa. BmecTo aToro Ha 60pTy NOKHA UMETHCS MUHH-
aTiopHas xuMHuYeckas dabpuka, rae 6yneT ounUATECS
BOZIa, COAEPIKAILAACS B OTXOAAX, a U3 YITIEKHCJIOTO ra3a
6ynet BHOBb 06pa30BbhiBaThCS KUCAOpoA. Bot Bompoc
TpOM3BOACTBA Ha GOPTY Kopabuisi MMM OKA He pac-
CMATPUMBAETC — THINY NPUAETCSA BE3TH OTAENBHO B
3aMOPOKEHHOM U BBICYIIEHHOM BUJE.

Teneps o HeBecomocTH. EcTs MHeHHe, 4TO npe6sI-
BaHHE B HEBECOMOCTH I10 LIECTh MecsiueB u 6ojiee Ha-
HECeT 3[0POBbI0 YesJOoBeKa cepbe3Hbiit Bped. OnHako
€CJIM TIPH TJIaHHPOBAHUHM KOCMMYECKOro KopabJisi cae-
JaTh ero (Bech WK YaCTHYHO) BPAIAIOUIMMCS C JOC-
TikeHueM addexTa ueHTpudyry, neHTpobexkHas cHia
Oyzner TpUKHAMATh KOCMOHABTA K CTEHKaM, HUMMTH-
pyd, TakuMm oOpa3soM, rpaBuTanuoHHOe mone. Ilocae
IpUAaHUA KOpabiIio U3HAYATHHOTO HMITYJIbCa HA Aalb-
Heiilllee TNoOAfepXaHHe BPANATEAbHOTO ABHIXKEHUS
yKe He noTpebyeTcst pacxoAa 3HEPruH, U HCKYCCTBEH-
Has TPaBHTALMs Ha MPOTSXKEHUHU BCero moJera obec-
MeYHT KOCMOHAaBTaM KOMQOPT U COXPAHHOCTH 3/0-
POBbS.

Ecau Bce 9TH npobiieMsl 6yAyT pelieHbl, TO KOCMO-
HaBTHI Bbicazatcs Ha Mapc k 1985 roxy, a B 1995 roay
TaM yXe OYZeT NMOCTOSAHHO AeHCTBYIOMAs CTaHIHS.
B03MO0XHO, CTAHIIMH NOSIBATCS M HA ABYX KPOLIEYHBIX

342



cnyTHHKaX 3Toi manetsi — Moboce u eiimoce, rae
HeT aTMocephl M TOYTH HET rPaBUTALIHH.

YT0 MOKHO CKa3aTh 00 OMACHOCTH 00IyYEHHS B XOJI€
TaKOro AoJroro nytemectBus? [maBHylo omacHocTs
NPEACTABASIOT CO00i BbICOKOIHEPreTHYECKUE YaCTH-
1161, Hcnyckaemble CoHLEM C HEMPeACKa3yeMbIMH HH-
TepBasamMu. XoTh MyTh K Mapcy u JeXHT npoys oT
CosHila, Bce paBHO HeoOxoauMo 6yaeT paspaborats u
€O31aTh 3alIUTHBIE SKPaHbI MIPOTHB COJHEYHOTO HU3JY-
uenusi. Cam Mapc He MMeeT HUKaKHX COOGCTBEHHBIX
HOSICOB M3Jy4YeHHs, TaK 4yTO 6AM30CTh K 3TOH MiaHeTe
ONACHOCTH He TIPeNCTABISAET.

IlyremectBusa k Benepe u Meplcypmo HO [POAO0JI-
JKHTEJTLHOCTH He JOJbIlE, YeM IyTh K Mapcy, HO aHep-
rHM Ha N0JieT K Mepkypuio norpebyercst 3HaYHTENbHO
6osbute. TIpuunHoil TOMYy GOMBIIAA CIOXKHOCTbH Op-
OHUTATLHOTO MaHEBPUPOBaHMS B NpefesiaX MOIIHOTO
rPaBUTALMOHHOTO TMOJs O6JHM3KO PpacloN0XKeHHOTO
Counnna.

Hu y Benepsl, Hu y Mepkypus He 06HapyXeHO HH-
KaKUX 3aC/IyKMBAIOIUX YIIOMUHAHUS PaAUAIlTOHHBIX
nosicoB. OXHAKO MYTb K 3TUM TUIAHETaM JIEXUT B CTO-
pony CoHila, Ybe H3JIyYeHHEe ONIaCHO YCWJIMBaeTCA Mo
mepe npubamxenns. Eciu ydeHsIM yaacTcs pemuTh
npo6GseMy 3alMTHl OT pajMallid, a CKOpee BCero —
yaactcsi, To ¥ 10 Beneps u 10 Mepkypus moau xobe-
pytca eme o Hacrymaenus 2000 roza.

Bort ycraHoBsieHre TaM nOCTOSIHHBIX 6a3 — Apyroe
aeno. [lo pannnimM anmnapara Mariner 2, reMneparypa
nosepxHocTH Benepnt — okono 420 °C. Ecsiu TakoBa
KPYTJIOCYTOYHask TeMIepaTypa 1o Bceil HOBEPXHOCTH
NOKPbITON 061aKaMu IIAHETH], TO U MO]] € OBEPXHO-
CTHIO HaBEPHSIKa He TIpOXJlaiHee. 3HAYUT, B MOA3eMe-
absx Ha BeHepe ot xapwl He cupsitatbed. Ha Benepy
MOTYT IPU3EMJATHCS 6ECTIMIOTHBIE aNNAPAaThI, a MUJI0-
THpyeMble KOpabJiu MOT'YT HBIPHYTH B 0671aKa H HEMHO-
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4YTO TEXHOJIOTMYECKHIT IPOTPECC YESI0BEYECTBA HE BCE-
raa ecTb H6Jaaro, HO 51 CHMJIBHO COMHEBAKOCh, YTO AaXKe
caMblii ApbIfl CTOPOHHMK BO3BpaTa B 30JI0TOM BEK ro-
TOB XUTh B O0IIECTBE, B KOTOPOM HE YMEIOT PasBOAUTD
H NO/AEPKUBATH OTOHb.

Vcnonb3ys aHaJIOTHIO M3 MUPa XHMHH, MOXHO CKa-
3aTh, YTO BBIXOA M3 MOps Ha cyIly obecmeunn «¢aso-
BbII Iepexos» KayecTBa XKU3HU, U BPsiJ TH KTO-HUOY b
M3 Hac CMOXeT CIIOPUTH C TeM, YTO Pe3yJibTaT NMpHHeC
TOJbKO 6aro.

U Brnosxe BO3MOXHO, YTO NepeMelleHle U3 «ecTe-
CTBEHHOTO» OTKDBITOIO CIIOMa B <«HCKYCCTBEHHBIH»
3aKpBITHIH TOXKE NPUBEAET K aHAJIOTHYHOMY IIOJI0KHU-
TeJbHOMY (hasoBoMy nepexony. He xouy 3anuMatscst
NMPOBUAYECTBOM — IPECKa3aTh Hanepex YTo-TO B MO-
NOGHBIX CJIy4asix OKa3biBaeTCsl CTOJb XK€ CJIOXKHO,
CKOJIb ¥ TIPOCTO IIOTOM BCE€ OOBSICHUTD 33IHHM YMOM.
Ho koe-4To0 Bce e MonpoGyio NpeanoaokKUuTh.

MHe KaxxeTcs, HAMPUMEP, YTO, KaK Obl HU ObLI U3-
HayaJbHO TPYy/ZeH IlepexXos U3 OTKPHITOro CIOMa B 3aK-
PBITHIM, B UTOTE Y€JIOBEK MONYYUT YACTHUHOE H3baBe-
HHe 0T HeJJOCTAaTKOB, CBA3aHHBIX C Mpe/liecTBYIONeH
CMEHOM cpezibl O6UTaHUs. B 3aKpBHITOM CclioMe YeJIoBeK
BEPHETCS K Tako#l e elMHOOOpasHOl OKpyxamoilei
cpelae, Kakas Obula JaHa eMy KOIZa-TO MOpeM, H K
Tako# e cJiaboil cuie TSKeCTH, He Tepss NMPH 3TOM
PeUMYLIECTB HM3KOH IJIOTHOCTU BO3AyXa. MoOXHO
CKa3aTh, YTO 3aKPBITHIH CIIOM HEKOTOPHIM 06pa3oM
o6benuHUT B cebe camoe Jydiliee, YTO €CTh B MOPCKOii
1 CYXONyTHO# cpeae, u OyleT JuIleH IJIaBHbIX HEXO-
CTaTKOB M TOTO U Apyroro. 113 aToro siBHO JOXKHO IO-
JIYYUTHCS YTO-TO CTOSIILIEE.

Ecau Ml co3gaguM 3akphiTHIi crioM Ha JlyHe, To
Hen30eXKHO BOSHHKHYIasi IPH 3TOM 3ii¢opHs OT ycrie-
Xa MOJTOJIKHET JII0AEM K TOMY, 4T0ObI 06pa3oBaTh CMo-
Mbl ¥ Ha APYTUX HeOONbIINX HeOEeCHBIX TesaxX, Hallpu-
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Mep Ha Mapce uan kpynHbix cnytHukax lOnutepa.
OnHako caMbIM aKTHBHBIM OyZeT ABHXKeHMe N0 Co3/ia-
HMIO 3aKPbITHIX CIOMOB Ha ewie 6osiee MaJIbIX TelaX —
HallpUMep, Ha acTepoMIaX, THICAYN KOTOPHIX JeTaioT
Mexay opburamu Mapca u KOnurepa.

ITouemy uMeHHO Ha acTepouzax?

Bce neno B 3¢(peKTHBHOCTH KMCIIOIB30BaHHS Cpe-
avl. IIpu BceM XelaHUH, KaKUX GBI BBICOT HU AOCTHI-
JI TEXHOJIOTHHM 0603pHMOro GyayLiero, Bpsiz JIu Yeo-
BEYECTBO CMOXKeET [IyOOKO MPOHMKHYTH B HEAPA 3eMIH
wiu fpaxe 6osee Meakux HebecHbIX Tesl Bpoie Mapca
win Jlynsl. MOXHO npo6ypHUTh y3KHe IaXThl, JOXOAS-
[mMe O MAaHTHH, HO C MBICJBIO O CO31aHHUHU 3aKPBITHIX
CHOMOB — OTrPOMHBIX, YAOOHBIX U 06YCTPOEHHBIX ITe-
Imep — HaM PUAETCS OTPAHHYUTHCS ABYMS-TPEMS KH-
JloMeTpaMH I/1yOuHBl. YTaybasaThCA Aajblie JIOAIM
MoMenIaeT BHYTPEHHMH xKap 3eMJH, a BO3MOXKHO — U
Mapca, u JlyHsl.

Ionyyaercs, 4To 06BveM Bcero HeGeCHOTO Tesla OC-
TaeTcs NPaKTUUECKH HEMCHOIb3yeMbIM H, KpOMe rpa-
BUTAI[UOHHOIO MOJIsI, HHYETO He JaeT KUTENIM CIoMa.

A BOT aCTepPOM/] MOXKHO NIPEBPATHTD B CIIOM MHOJHOC-
Thi0. Ero MOXHO U3penieTHTb BROAS U monepek. BHyTpu
acTepoMAOB HeT BHICOKMX TEMITEPATYD, a HPAKTUYECKHU
TI0/IHO€ OTCYTCTBHE rPABUTAIIHH HA HUX CHJILHO 06J1er-
yaeT paboOTy 10 U3BJIEYEHHIO OONBUINX MACC TPYHTA U
CHUMAaeT XeCTKHe TpeGOBaHMs K YKPETIEHHIO NeMep Ha
caydait cipura noys. s NOCTpOEeHHS CHOMOB MOKHO
KCII0JIb30BATh IPAKTHYECKH BCE aCTEPOMBI, 32 UCKJIIO-
4yeHHEeM Pa3Be YTO caMbIX KpynHbiX. [loxanyi, TpyaHo-
BaTo OyneT paboTath ¢ HHKeEIEBO-)KEIE3HBIMHU aCTePOU-
aMu, Aa M COZepKaluyecs B UX COCTaBe MaTepHasbl
BpsiZ JIM TOASTCA Ha YTO-U6GO, KpOMe MPOU3BOACTBA
METAJLJIOB, HO, CY/is1 110 COOTHOIIEHNIO METAITMYECKHUX B
KaMeHHbIX METEODUTOB, MOJKHO PaCCYUMUTHIBATh, YTO 1Tep-
BBIX OKaxkeTcsi MeHee 10 IpolLEeHTOB.
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He crout aymath, 4TO aCTEPOM/E CIHUITKOM MAJIBL,
4TOOBI B HHX MOXKHO OBLIO CO3aTh MOJIHOLEHHY10 61O~
cdepy. Heckonbko set Ha3az s HANMHCaI PacCKas O Ta-
KoM obuTaeMoM actepousie. B aToM pacckase seMasHuH,
6yoy4H Ha acTepOHAE B FOCTAX, BHIPasH yAHBJICHHE,
A€ ke MEeCTHbIE JXHUTEIH YXUTPSIOTCS BHIPAIHBATD Ta-
6ak. ConpoBoXaalomuii OTBETIH eMy Ha 3TO Tak: «Mbi
He KpomeyHblit MUD, 0kTop Jlamopak. IIpocTto B cy-
Z1Te O HaC B IByXMePHBIX cTaHAapTax. [1nomann mosep-
XHOCTH JJICBEpa COCTaBJSeT JUIIb TPH YETBEPTH OT 3a-
numaemoii Huio-Mopkom Tepputopun, Ho 310 Hirdero
He 3Ha4nT. He 3a6miBaiiTe, YTO NpH XKeJIaHUM MBI MOXKEM
3aHATH BCIO BHYTPEHHIOW YacTb DacBepa. Cdepa paau-
yCOM OATbAECAT MWJb MMeeT 06beM, NpeBLIAIONIHIi
HONMHUJUTHOHA KyOudeckux Muab. Ecau pa3buts Bech
06beM DJICBepa Ha YPOBHH C PaCCTOSTHHEM B MATHAECAT
¢dyToB omuH ot ApyroOroO, 06UIas IWIOLAAL NOBEPXHOCTH
IJIAHETOKAa COCTaBHT MATHAECAT IIECTb MUJJTHOHOB
KBaJpPaTHBIX MIJIb, YTO PaBHsIETCst o0uieil IiomanH ro-
BepxHocTd 3emiu. IIpuuem y Hac He Gyner HM ofHOTO
HENPOAYKTHBHOTO KJIOYKA, TOKTOP» .

B ToM pacckase s HaMEPEHHO YIyCTHI, YTOOH Ge3
[IOMeX COCPeIOTOYHTHCS Ha COHHOIOrHYeCcKo# CocTaB-
astoniel, oHy BaXxcHYI0 npobseMy, KOTOpasi JOJIKHA
Hen36eXXHO BO3HUKHYTh Ha aCTEPOUIHOM crioMe. AcTe-
POWI, OIMCAHHBIN B PaccKa3e, st CHAOAMI HEKUM «HCKYC-
CTBEHHBIM TPaBHTALHOHHBIM MIOJEM», OCKOJBKY pe-
aJbHOE FPABUTAHUOHHOE M0JIE ACTEPONAA MPAKTHYECKH
HUYTOXHO.

B ku3HU Ke, B OTJIHYHE OT (PAHTACTHKHU, HCKYCCT-
BEHHOE rPaBUTAILIMOHHOE TOJIE HE CO3AAlIb HAXKATHEM
mapsl KJIaBHII NUIIYDlell MalIMHKK. MOXHO pemuTh
aTy npobaeMy, HallpuMmep, yTeM NPHAAHUA aCTEPOH-

! Paccka3 HasbiBaercs «llItpeiixkGpexeps, uut. no nep. M. Ty-
toBa. (IIpumey. nep.)
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Iy MOCTOSSHHOTO BpPallaTeJbHOTO ABMXKeHUs. JddekT
HeHTPU(YrH OyIeT NPUMEpPHO aHamoTH4YeH 3 eKTy
FPaBUTAL{HH, TOJILKO CiJia 6yaeT AeiicTBOBaTh B IPOTH-
BOMOJIO)KHOM HANPABJACHHH — OT LEHTPa Teja K ero
[IOBEPXHOCTH NEPIEHAUKYAAPHO ocy BpauieHUs. Cuna
TaKOTO PoAa HCKYCCTBEHHOI rpaBUTanuu GyaeT B 3Ha-
YUTEJIbHOM CTENEHH Pa3M4YATbCS MPONOPLHOHAILHO
PaCCTOSTHMIO OT OCH BpaiieHus1, i OyleT 3aMeTHO Ha-
6J110aThCSI KOPUOJIHMCOBO yckopeHue. Uem MeHbie
6yneT pa3aMep crioMa, TeM 6obIas YraoBasi CKOPOCTD
notpebyerca ana ngocTuwxenus s¢pdexrta ueHTpudyru
U TeM OoJibilie, COOTBETCTBEHHO, OYAYT pa3siHyuusA B
pa3HbIX TOYKAX aCTEPOH/A U TEM HaBsA3YHBee — KOPH-
OJIHCOBO YCKOPEHHE.

MHue kakeTcs1, YTO NONB3A OT PACKPYYHBAHHUA acTe-
pOHA He CTOMT TeX JHEProsarpar, KOTOPhIX OHO MO-
TpebyerT, u Tex npob.ieM, KOTopbie 0HO npuHeceT. [Ipo-
e OyZeT NPHHATb HEBECOMOCTb 3a HOPMAIbHOE
CBOICTBO OKpy>Xaloiiel cpensl. Beab cCMOrJH Xke xu-
Bbl€ CYIIIeCTBa NePEKIIOUHTBCS H3 MPAKTHYECKOH HeBe-
COMOCTH OKeaHa B pabCKyIO 3aBHCHMOCTD OT CHJIBI Ts1-
xecTd Ha 3emue? Cmorau. Tak noyeMy 6vl Tenepb HM
He MEePeKTIOUHTBCI 00PaTHO?

Koneuno, npouecc nepexona oT 0TCyTCTBUsA yCKOpe-
HUs CBOOOZHOTO NaJeHHsI K YCKOPEHHIO B 1 g 3aHs Le-
JIbie 3TI0XH, U TeJla JKUBBIX CYIECTB, OCYHIECTBISABIINX
3TOT NEPEXO/, IOCTENEHHO NPHCNIOCAGINBATHUCH K HO-
BbIM YCJIOBHSAM CyLIECTBOBaHUS MOA JaBJCHHEM eCTe-
CTBEHHOTO OTOOpa. Y ueioBe4eCcTBa SIBHO HET CTOJILKO
BpPEMEHH.

Ho nporpecc ocy1ecTBiseTcs: He TONbKO B 00J1acTH
KOCMHMYECKHX TEXHOIOTHIA. B Guosioruu Toxe coBepine-
HBl PEBOJIIOIIMOHHBIE MTPOPBIBbI. Tak YTO MOXKHO Haze-
SITBCSI, YTO K TOMY MOMEHTY, KaK 4deJloBek nobepercs /io
ACTEPOUJIOB, UMes 1TPpU cebe TOCTATOYHO SHEPTHH, YTO-
Obl MOCTPOMTH TaM CTIOMBI, OH YK€ OBJIajleeT TeHETUKOM
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HACTOJNBKO, YTOOBI YBEPEHHO MPOBOAWTH HAIPaBJEH-
HYIO TKaHeBYIO HHeHepHIo (cM. riaaBy 9). [Touemy xe
W3MeHeHUs, IPU3BAHHbIE MPHUCTIOCOOUTD YeoBeYecKHit
OPTaHH3M A1 )KU3HH B YCJIOBUSAX HEBECOMOCTH, CIENY-
€T OCTaBJSITh Ha BOJIO HETOPOILTUBOrO CJIENOTO Cy4das,
a He Ha YCMOTPEHUE YeJIOBeYeCKOro pazyma?

CrenuaabHO PUCHOCOONEHHBIN I HEBECOMOCTH
opraHuaM OyZeT, KOHEYHO, OTJIHYATHCA OT HaIEro, HO
BpAA 7Y Tak yXX cwibHO. KOCTH W MBIIIIBI CTAaHYT
TOHbIIIe, HOTH — KOpOYe, HO He AyMalo, YTO AOHAET A0
kpaitHocteii. [laxe eciu Bec B HalreM MOHUMAaHHH HC-
4e3HeT, C UHEPILIMOHHOM MacCcod Bce paBHO Hajo Oyzer
CHpaBJsATHCA, 2 OH2 Be3Ze OfHA M Ta e — 4YTO Ha acre-
poue, 4To Ha 3emJe.

MHe kaxeTcs, YTO IBUKEHUS XKHUTEJiT HEBECOMOCTH
IOJIXKHBI OBITH OYEHb IPAlIHO3HbI, KaK Y PbIO MJIH MITHIL,
IPUBBIKIIMX XHUTh B TPeX H3MepeHusX. Tak maoau obpe-
TYT Aap MOJIETA, He XePTBY:A IIPH 3TOM [0JIE3HBIMH PY-
KaMH paJiy KPbLIbEB.

JKMBOTHBIX TOXKE MOXHO MOABEPTHYTH MOXOOHBIM
H3MEHEHMSM, HO HeOOXOTUMOCTH B HAIMYMH KHBOTHBIX
y JKUTeseil acTeponzoB He GyeT (pasBe YToO B KaueCTBe
JAOMAIIHUX JIOOMMYKUKOB). PacTeHHs BIOJNHE CMOIYT
CYINeCTBOBATh B YCJIOBUAX HEBECOMOCTH, PBIOY MOXHO
GyneT pa3sBOAKTH MO-TIPEXHEMY. BripaliuBaHus BOAO-
pocJieit B CO4eTaHUH C Pa3BUTHIMU XUMHUYECKHMHU TEXHO-
JIOTHAMH GYAET BIOJIHE JOCTATOYHO, YTOObI 0GECTIEYHTh
BCeX MHUMIeH, BKycOM U (DaKTypoH HEOTIMYUMOH OT
Msca.

[la, yeJIoBeK, aIanTUPOBAaHHbIH K HEBECOMOCTH, HHU-
KOTZIa yke He CMOXeT ToObIBaTh Ha 3eMJie Wi Aaxe Ha
TaKOM MaJleHbKOM HebecHOM Tene, Kak JlyHa, HO Aas
Hero 3To OyZeT TaK Xe eCTeCTBEHHO, KaK AJIst HaC — OT-
CYTCTBHE BO3MOXKHOCTH JIBIIIATD ITOJ] BOKOH.

Tonyyaercst, 4To B Hrore GyAyT CYILECTBOBATh Ba
61OJOTHYECKUX BHIA JI0Aeil — A1 XKU3HU HA IIaHe-
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Tax W AJIsA XKH3HM B HEBECOMOCTH. 3€MJIIO U KPYIHble
cniomMbl Bpoge Mapca, JIyHBI, GOJNBIINX CIOyTHUKOB
IOnutepa u T. 4. GYAYT HaceNATh «ILIaHETHBIE> JIIOAH,
a acTEpPOUJHbIE CNIOMBI — «KOCMHUYECKUEY JIOMNH.

Tak, MoxeT ObiTh, TIOPOTOM HOBOTO BUTKA 3BOJIOLHU
CTaHeT He Mepexol K3 OTKPBITOTO CIIOMA K 3aKPHITHIM, a
HEPEXO OT XHU3HH B YCJIOBUAX CHJIBI TSDKECTH K KU3HH
B HeBecoMocTH? Moxer ObITh, OyAyilee NPHHATEKHUT
«KOCMHYECKHUM» JIOASM, OOUTaTeNsiM acTepOHIOB, a
MBI, «IJIAHETHBIEY JKUTENH, — TYTUK IBOTIOHUM Y€JI0OBE-
ka? Ouu GyAyT ABMTaThCs BCE JaJIblile U AaNbIIle, OCTaB-
JIsi51 JA/IEKO 033l HeHYXKHble 6oJiee NIaHeTbl, a MBI, He
B CHJIaX CJIe0OBATh 32 HUMM, CTAHEM C HX TOUKH 3PEHUS
4eM-TO Bpojie Phib?

Bot cmoTpurTe.

Bo-nepsBrix, cO BpeMeHeM KOJUYECTBO «KOCMHYEC-
KHX» JIOfeHd 3HAYUTEJbHO NpeBbICUT Hame. M3psi-
Thle HACKBO3b aCTEPOUIBI B OOMIEH CIOKHOCTH MOTYT
HpeIOCTaBUTh JKH3HEHHOE TIPOCTPAHCTBO A ropas-
10 60sIbIIero KOJIUYECTBA J0AEH, YeM OrpaHHYEHHbIE
pHelrHue 060J104KU KPYIHBIX coMoB. K Tomy ke pas-
Mep Tesla (HO He Mo3ral) «KOCMHYeCKUX» Joneit Oy-
AeT, BUAMMO, MEHBILE, YTO NO3BOJIMT UM KOMGMOPTHO
CYI[ECTBOBAThH B MEHbIIEM 00beMe JTHYHOTO POCTPaH-
cTBa.

Bo-BTopeix, pa3HooOpa3ue OKpyKalomeil cpenst
«KOCMHUYECKHMX» JIIOZEH 06eCneuuT UM NPEeuMYILeCTBO
Haa Hamu B ruOKocTH. <IlnaHeTHbie» a0au OyayT Cy-
HIeCTBOBATbh Ha OHOM OTPOMHOM LIape ¢ HeGoIbIIMHU
KoJoHUAMHU Ha Mapce, JlyHe u rae-10 ele, a «<KOCMH-
yeckue» Joau OyAyT pasmeseHbl MEXAY ThiCSiYaMH
Pa3IUYHBIX MHPOB.

CoxXuTCA TaKas e CHTYalus, Kak NPU CPaBHEHHH
JPEBHUX I'PEKOB C PUMJITHAMU. PumiisiHe IOCTHIJIH 10-
TPSICAIOIIMX YCIIEXOB B IOPUCAPYIEHIHHU U yIpaBJie-
HUH CTP2HOi, B apXUTEKType U TEXHHKE, B BOCHHOM
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nene. Ho, HecMOTpsT Hi Ha UTO, pUMCKAs! LMBUJIM3ALIHS
BCET/Ia OCTaBaJIaCh TAXKEJION U HETIOBOPOTINBOM — BCsA
OHa mpencrassiana u3 cebsa onuH 60sbinoi Pum.

A BOT IpekH, ¢ APYroil CTOPOHKL, MOTYT NIOXBaCTaTh-
51 INDb KyAa 6ojiee CKPOMHBIMH MaTEPUATBHBIMH IO~
CTHXKEHHMSIMH, HO B MX KYJbType ObLIa HCKDPa KH3HH,
KOoTOpast u ceiiyac, 2500 ner cuycrsi, BOOAyImEBAsIET
Hac. ictopus He 3HaeT 60.1blie CTOJb XHBBIX KYJAbTYP,
Y IPUYMHOM TOMY (DaKT, 4TO, COOCTBEHHO, HMKAKOM
euHoit ['peln HUKOTAA He CYIeCTBOBAJIO — BMECTO
Hee UMeJach ThICAYA I'PEYECKHX FOPOAOB-TOCYAapCTB,
y KasKA0r0 U3 KOTOPHIX UMENOCh COGCTBEHHOE TIPaBU-
TEeJbCTBO, COOCTBEHHbIE TPAANIIMU, COGCTBEHHOE MIPE/I-
CTaBJIEHHE O TOM, KaK HaJ0 XKHUTb, TIOGHTb, MOTUTHCS U
yMHpaTbh. B perpocriekTHBe BBIAAIOMIASACS SPKOCTH
AduH HeCcKOoNbKO 3aTMeBaeT AOCTOMHCTBA APYIHX To-
pOIOB, HO KaXkKAbIH M3 HUX BHOCHJI CBOH AOCTOIHBIH
BKJaz B OOLIYIO MBUIN3ALIKIO.

«KocMuueckue» ji10au CMOTYT CTaTh HOBOH rpeyec-
Kot KyabTypoil. Teic/4a MUPOB, 00beINHEHHBIX 00-
meil UCTOpHEl, Pa3BUBAIOINUXCS U UHTEPIPETHPYIO-
IUX 5TY UCTOPHIO KaXbiii mo-ceoeMy! PazHoobpasue
JKH3HH B MMpax HEBECOMOCTH HECPaBHUMO NpeB3oiineT
BCe, 4TO OyJeT UMEThCS Ha ONpele/IEHHBI MOMEHT Ha
3emue, Te B TO e BpeMs GyAeT MPOAOIKATHCS TIPO-
THBOHOJIOXHBII IIpoLiecc Bceobmeit yHuUKaLuy BBU-
Iy TEXHOJIOTUYECKOTO Iporpecca.

Y Tperuii, caMblii BaXHbIH, HA MOH B3IVISi, MOMEHT
Tpolle BCEro 00bACHUTD Yepe3 KOCMUYeCKHe Kopabiu.

B cBeTe BBINIECKAa3aHHOIO SICHO, YTO KOCMUYECKH
KopabJib He/lb3s CUMTaTh CIIOMOM B IIOJIHOM CMBICTIE
CJIOBA, MOCKOJIbKY CIIOM — 3TO CHCTEMa, CriocobHas
NOAJIEPXKUBATD YEJOBEYECKOE CYIIECTBOBaHHe Gecko-
HeyHo. CKopee ero MOXXHO Ha3BaTh «CIIOMOOOPa3HOil»
CHCTEMOM, TO €CTh COCOOHOI BPEMEHHO BBINIOJIHATH
YyHKIMH cTioMa.

13 A. Azumos 369
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CrioMo06pa3Hble CHCTEMBI YKe HETLTOXO 3aPeKOMeH-
AOBaJIH cebs B psilie CLy4aeB, ¥ HA MOMEHT HAIMCAHHSA
3TOi1 I1aBBI K€ eCTh CBeJEHH, YTO ABa Y€I0BEKa BIOJ-
He HODMaJIbHO MPOXHJTH B OJIHOI U3 TAKUX CHCTEM /(B
HeZleNH.

OueBHAHO, YTO YEJIOBEKY 3aX0UYETCA HCCJIEAOBATh
CoJIHeYHYI0 CHCTEMY € TIOMOIIBIO CIOMOOHPA3HBIX KO-
pabieii eliie 10 OCHOBaHUSA MEPBHIX BHE3EMHBIX CIIOMOB
U Kaxe B TOM CJIyYae, ecjld OKaXKEeTCs, YTO OCHOBAHUE
BHE3eMHBIX CIIOMOB — HepeaibHas 3a1ava. Illar 3a mia-
rOM YeJIoBeK MOxeT n0o6paThbest naxe xo Ilayrona (cm.
riasy 30).

Ho Tyt Ham nipuznetcst octaHoButhest. Janbie [Liy-
TOHA — TOJIBKO 3Be3/Ibl, 3 PACCTOSIHHUSI IO HUX CTOJIb Be-
JIMKH, YTO C IIOMOIIbIO TEXHOIOTHIA, pa3pabGOTaHHBIX LT
CourHeyHOIt CUCTEMBI, HX HIK2K He IIPEOAONETh.

Hobpatbcs naxe 10 GAUKAAMINX 3B€31] MOXKHO TOMb-
KO TpeMsl CriocobaMu:

1) npocTo caeras Tyaa u 06paTHO, HOTPATHB B MY TH
OT CPOKA >KH3HH OHOTO NMOKOJEeHUs /10 BeKa U 6osee;

2) pa30rHaABHIUCH 10 OKOJIOCBETOBOI CKOPOCTH U J10-
6uBLIMCH TAKUM 06pa3oM aeKTa pacTsXKeHUs: BpeMe-
HH (cM. raaBy 18), yToObI AJ1 CAMHX KOCMOHABTOB 10~
JieT 3aHST He 60Jiee HECKOMBKMX MECSILIEB WU JIET, IPH
3TOM TI0 BO3BpALEHHH NYTEIIECTBEHHUKH O0HApPYXKaT,
YTO Ha 3eMJIe NPOLLIO OT CPOKA JKU3HU OAHOTO HOKOJIE-
HHS IO Beka M boee;

3) 3aMOpO3UB TeJla KOCMOHABTOB Ha BpeMsi T10J1eTa,
¢ TeM xe 3¢pdexToM, YTO U B 1. 2.

Hu ozaun u3 BapuanTos He paayer. Kocmonasram
npuaercst b0 NOABEPrHYTHCA PUCKY AOATOCPOYHOTO
ray6oKoro 3amMopa’kuBaHusA, AHOO 3aTPaTHTH Maccy
JHEPrMH Ha JOCTHXKEHHe OYeHb BBHICOKUX CKOpPOCTefl.
BriosiHe MoXeT 0xa3aTbesi, YTO HGE3BpPeHOro 3aMopa-
JKUBAHUA Ha [ECSATKH JieT He OBIBaeT, a Ha PasroH J0
OKOJIOCBETOBOI#i CKOPOCTH noTpebyetcs 6oblie sHep-

370



UM, YEM MOKET BooOIle MMeTbCA Ha Kopabse. Eciu xe
Oyaet BoiOpaH BapuaHT 1, Kak caMblif POCTOI, TO He
TOJIbKO CaM KOCMOHABT BIHYX/JeH OyZAeT NpoBeCTH B
kopabJie GONBIUIYIO YACTD )KH3HH, HO M, BO3MOXHO, €r0
AETH U BHYKH, KOTODBIM elii¢ CY>XKAEHO GyneT ABUTbCS
Ha CBET B TOM ke Kopabe.

Jins Tex, KTo ocTaeTcs Ha 3eMile, BBIOOpA HET HHKa-
koro. OTnpaBagioluiics K AajeKoi 3Be3[ie KOCMUYec-
kUit kopabiab 6inxkaituine cTo Net He BepHetcs. Camu
KOCMOHABTbI MOTYT OOMaHYTb BPEMS C OMOIIBIO KpU-~
OXpaHWIHIIA WM Pu3HYeCKHX 3P (PEKTOB U BEPHYTh-
Cs IOMO#i TOYTH TAKUMH XK€, KaK yJIeTall, HO HHKaKue
3¢ dpeKThl He B CHIAX COKPATHTb CPOK OXKUAAHHS AJIA
ocTaoumxcsa AoMa. HUKTO U3 mpoBoKaBuIKX Kopabib
HE CMO)XeT APHATH €r0 BCTPEYaTh.

IIpu Takux o6CTOATENBCTBAX IHTY3MA3Ma HacYeT
ME3K3BE3/HBIX YTEHIECTBUI He Oy/eT HU Y YYaCTHH-
KOB, HY y LIMPOKO# ny6auku. MoxeT GbITh, HECKOb-
KO TaKMX KCIeANLUl U OyXeT OTIPaBIEHO BOJIEBbIM
pellleHHeM, HO 3eMJIsIHe, HaBCer/a MoTePsiB HX U3 BUAA,
BCKOpE YTPaTAT MHTEePeC U HaBceraa 3a6yayT mpo cBo-
HX repoeB.

Ho nasaiiTe npeacraBuM cebe ycaoBHS, IPU KOTO-
PbIX CTOJb [ajibHHE NyTEUIECTBUS BCE XKe MOryT ObITh
ONYJISPHBIMU.

Yem nonbiie AAUTCA MyTellecTBHe B npenesnax Co-
HeyHol cucTeMbl, TeM HoJiee CIOMOOOPa3HBIM JOJIKEH
ObITb IpeAHasHaueHHbIH 4715 3TOro Kopabas. K tomy
BpeMEHH, KaK OyIyT JOCTHTHY T CaMble OTAAJIEHHBIE ee
TJIAHETBI, KOCMHYECKHE MOJIeThi Oy YT JJIUTHCSA yXKe ro-
JaMH, TaK 4TO Kopaliiy, I/i€ 9KUNaXH CMOFYT MPOBO-
JAUTb rofbl, 6YAYT yKe HMETh HEKOTOPYIO CUCTEMY IIPH-
HYAWTEJIBHOTO KPYTOBOPOTa XMMHYECKHX 3JIEMEHTOB,
KOTOPYIO OCTAHETCsl TOJIBKO HECKOJIBKO 10PaboTaTh.

Mesx3Be3nHbiii Kopabab — 3TO He TONBKO CIIOM, 3TO
3aKpbITHIA CHIOM, NMPHYEM YPE3BBIYAIHO 3aMKHYTBIii.
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Mpu nabope 3kunaxka Ha Takoit Kopabab nmpuzercs
TPEeAJIaraTh JIOAAM TepebpaThcs U3 OTKPHITOrO CIIOMa
B CTOJIb CUJIbHO 3aKPHITHIH, YTO MOXKHO U He Habpatb
KOMaHIy.

Ja, s 1eCTBUTENIHLHO Ha MPOTSIXKEHWH BCeEil r1aBbl
TOBODUJI O NEPeceeHHH B CIIOMBI — HO IIOCTENEeHHO!
IlepemeHs!, 0XHAAONUE NepecesieHIleB C OTKPLITOTO
cnoMa 3eMJIHM B 3aKpPLITHII crioM JIyHBI, BO MHOIOM He
ocobeHHo pe3ku. VIM ocTaeTcss BO3MOXHOCTH OOLEeHHs
¢ 3emneii, OHU CMOTYT BHAETH 3eMTIO B Hebe, IyCTh U
Ha PacHOJIOJKEHHbIX B Ilelllepax TeJiedKpaHax, 1a U Bep-
HYTbCSI CMOTYT, IIPH XKeJIaHHH, B 060e BpeMsl.

W nMeHHO JIyHHBIE NOCEJIEeHIIb], YKe TIPUBBIKIINE K
HEKOTOPHIM OTIHYMSM 3aKPBITOTO CIIOMa, OTNPABSITCS
KonoHu3upoBaTh Mapc u FaHuMeA. A yKe 3TH fajieKue
TIOCEJICHIIbI, HE CTOJIb NPUBSA3aHHbIE K 3eMJe XOTs Obl
MOTOMY, YTO OHa ]aBHO y’Ke He BUCHT Y HUX HaJA TOJIO-
BOIf B BU/le OTPOMHOTO [Iapa, NPeANPUMYT CJIeLyIOnUi
AT ¥ [epeceasiTCs Ha acTePOWAbl, NTepepPOIHBUINCD B
«KOCMHUYECKHUX» JIOAEH.

OueHb KONr0 OOUTATENH CIIOMOB Gy T H30ABMATH-
Csl OT TOCKH 1O rojayboMy HeGy, OTKPHITOMY BO3LYXY,
OKeaHCKHM IPOCTOPaM U NMPEKPACHOMY MHpY € ropa-
MH, PEKaM¥ M JKHBOTHBLIMH.

Ho aaske nyHHOMY MJIH MapCHAHCKOMY IOCENEHIY
CTaHET He MO cebe B KoCMUYECKoM kopabie, rae Gynet
OTCYTCTBOBAaTh CHJIa TSIXKECTH, €CJIH €ro He 3aKpyTHUTh
BOKDYT CBOeii OCH — a HeIOCTaTKH 3TOTO pelleHus 5
yXe MepeyHCIII.

Her. lloaxomsimyio koMaHy 115 MEXK3BE3HOTO KO-
pabast MOXKHO HaGpaTh TOMBKO U3 «KOCMHYECKHX» JIIO-
neit — ux Aaxe HabMpaTh He Hao OyneT, BeAb CaM acTe-
POMIIL, TIO CYTH, H €CTh KOCMHYeCKHii Kopabs. [Burasch
XOTB OT IPUMUTHBHOTO KOCMUY€CKOT0 KopalJia, XOThb OT
OTpOMHOIf NIaHeTht 3eMJIst, Mbl IPUXOAHUM K OAHOMY H
TOMY Xe: aCTEPOHAHBII CTIOM = MEX3Be3/Hbli{ KOpa6Jb.
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Bot B TakoM ciy4ae Mex3Be3aiHoe myTelecTsue 0y-
JeT npeAnpuHATO 6e3 Kakux-1u6o ripobaem. Ecau no-
CTaBHTb Ha acCTepPOM[, PAKETHBIE ABUTATENH, KOTOPHIE
MO3BOJIAT €My IPOM3BOJIbHO MEHSITD KYPC, M HANPaBUTDb
ero npoys of CouHna (CKOpoCTh, HeOOXOAUMASE A7
TOTO, 4TOObI BHIPBATHCSI U3 IPABUTALMOHHOIO MOJIS CBe-
THJIa, B paiioHe Nnosica acCTePOHOB rOPasfio HIXKeE, YeM B
palioHe 3eMJIH), 3aMeTAT JH OOMTATEIH CIIOMA KaKylo-
HUOYAb pasHuLy?

OHn ¥ paHbUIe XKUJIH B YCJIOBHSIX HEBECOMOCTH B
3aKPBITOM CIIOMe, ! TENEPh KUBYT B TAKUX XK€ YCJIOBH-
AX; UM He IIPUAETCS IOKUAATh CBOM JOM — OHH CIIOCO6-
HBI B35ATh ero ¢ coboit. Kakas pasHuua, CKOIbKO BpeMe-
HU 3aliMeT nyTh K 3Be3faM? CKOJIBKO ITOKOJIEHHI
ycneet cMeHuThCs1? O6pas )KU3HU obuTaTenell Kopabs
He U3MEHUTCS.

Ha, onn nokunyT CosHite, HO 4To UM ¢ Toro? ObuTra-
TeJid acTepouza He 3aBucat oT ConHua uu B yeM. O6a-
YMBINHUCH B ckadpanAp, KaXKAblil H3 HIX MOXET BbITH Ha
HOBEPXHOCTh U YBUAETb B He(e TYCKJIO CBETSIIMIiCA
map — u He 6oJiee Toro. MoXXHO, KOHEYHO, BMECTO 3TO-
TO 3peJInia TOCKOBATh MO «COJIHILY OMa MOET0», HO 3TO
ke OyZeT LIeJIMKOM U TIOJTHOCTBIO HAAYMaHHas HOCTalb-
I'fid, KaK Nopoii HbIHEIIHHEe FOPOXKaHe MEeYaTbHO 3a1y-
MBIBAIOTCS! O AEPEBEHCKON HAHJLIIHM.

IokuHYBHIHIA CBOIO MPEXKHIOW OPOUTY H YCTPEMUB-
HIKHCA B MEX3BE3HOE MyTeLIeCTBHE aCTEPOHU] OCYILe-
CTBUT TPETUH, ¥ NOCTEeAHNM, 3Tall B HCTCPHH «OTJIy4e-
HUS» XHUBBIX cyumecTB. Kax MjaneHua oT/Iy4aloT oT
TPyAH, TaK KOTAA-TO KHU3Hb ObLTa OT/Iy4YeHa OT OKeaHa.
3areM, C OCHOBaHUeM BHE3EMHBIX CIIOMOB, KUBBIE CY-
mecTBa OyAyT OT/Iy4YeHbl OT poAHOiI niaHeThl. M Hako-
Hell, TOB3POCJIEB OKOHYATEIbHO, OTJYYEHBI OHU OyayT
U OT POAHOH 3BE3JHOU CHCTEMBI.

Ho 3auem camum acTepouaaM 3TO Haf0 — CTaHO-
BUTBCS MEXX3BE3AHBIMU KOpabisaMu? UTO OHH BhHIMIPA-
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10T B 3TOM cJiydyae? OHHU MOJy4aT Hesbli pAl NIPeHMy-
UECTB.

Bo-nepBrix — yn0BAETBOPEHHE JIOOOMBITCTBA, TIPH-
cyureil 4eJoBeKy kaxkabl 3HaHuil. Kak oTkasatbcs oT
BO3MOXKHOCTH Y3HaTb, YTO IPeACTaBsieT u3 cebsi Bee-
seHHas? YTo HaxoauTces TaM, BAaIeKe?

"Bo-BTOpBIX — yIOBJIETBOPEHUE CTPEMJIEHUS K CBO-
6one. 3auem GeckoHeuHo KpyxuTh Bokpyr CoiHua,
€CJIA MOKHO CTaTh HE3aBUCHUMOI yacThio Beenennoil,
He MPUBA3aHHON HU K OJHOI 3Be3zie?

B-Tpetbux — moJydeHMe HOBBIX MPAKTHYECKUX
3HaHUH, Belb HAaBEPHAKA B XO/I€ TAKOTO Pojia MyTellle-
CTBHS yAacTcs obpecTd MHOTO HOBOIt nHdopMarmy, ¢
MOMOLIBIO KOTOPOit MOXHO GyAeT caenaTh CioMsl 60-
Jiee yIOOHBIMH 1 6e30MacHBIMH.

He cTout cuntaTh MeXX3BE3AHBIIH NE€peJIET CKYyYHBIM
U onHo0Opa3HbIM 3aHsaTHeM. [la, meiicTBUTENBHO, N10-
OupaTbCsl 0 APYTHX 3BE3A MOXKHO COTHSIMHM U JaXe
TBHICAYAMH JIeT, U TIPOiIeT MHOTO TIOKOMEHMUIA, TIpeXxie
4YeM yZacTcs NPHOTH3UTHCA XOTS GBI K O/IHOM U3 HHUX,
HO pa3Be 3TO 3HAYHUT, UTO MO MYTH BOOOIIE He HA YTO
6yaeT mocMOTpPETh?

Ci0xHo ceffuac yragath, Kakie siBJieHUS MOMaAyT-
¢s1 XopabJio 1Mo I0poTe ¥ KaKUMM KPacOTaMM TIPHPOIbI
BBITIAZET BOCXUILATHCA XUTeEsIM actepouaa. HaBepHsi-
Ka MOXKHO CKa3aTb JHIIb 0fiHO — BceneHHas HacesieHa
IJIOTHEe, YeM KakeTcd ceifuac.

Mb1 BUAHM 3Be37ibl, TOTOMY YTO OHHM O4€Hb YXK SIPKO
CBETST, HO MAJIBIX 3B€3/l ropa3o O0Ibllie, YeM KPYITHBIX,
a TyckJIbIX — 6osbiue, yem sipkux. HaBepHsika 60/1b-
HIMHCTBO HeGECHBIX TEJI COCTABIAIOT CIMIIKOM MAaeHb-
KYe H TYCKJIO CBETSAIIHECS, YTOObl X MOXKHO OBLIO pa3-
TJSAETh H3OANEKA.

MoskeT ObITh, He IPOAAET HY OXHOTO MOKOJIeHHs 6e3
TOTO, YTOOHI B [10J1€ 3pEHHUS HE MOSIBUIIOCH 3araI04HOE He-
GecHoe TeJ0, KOTOPOEe MOXHO, CIIeIIMaJbHO OCTAHOBHB-
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HIUCh, U3YYHTH NOBHUMaTeabHee. Eciu ato Gyzaet 60b-
1110€ TeJI0, TO IPU3eMJISTHCS Ha Hero, KOHEYHO, He CTOMT,
HO MOXHO NpoJieTeTh MoOIU30CTH, Jiedb Ha OPOGHTY BOK-
PYT HEro M Kak cjeflyeT paccMoTpeTh. Ecau ke Teno
JOCTAaTOYHO MaJIo, YTOGHI €ro rpaBUTaLiel MOKHO ObLI0
npeHebpeys, To MOXKHO OYAET AaXke IOKOMAThCs B HEM,
MOUCKATb 110JI€3HbIE HCKOMNAEMBbIE, TOCKOIBKY B JIIOOOM
cTioMe, CKoJ1b 3¢EKTHBHBI HU ObLIH ObI €0 CHCTEMBI BO-
300HOBJIEHHS] PECYPCOB, BCeT/Ia Yero-H1OY/Ib He XBaTaeT.

Korzaa xe, HakoHell, BIepeay TOKAXKETCst 3Be3/1a C
NOCBEYEHHBIMYU €10 NJIaHeTaMU, HabOMIOeH s CTaHYT
0co0EHHO UHTepecHbIMH. B 3Be3qHOM cucTeMe MOXHO
HaliTH M OTKPHITHIE CIIOMBI, IJIAHETHI 3EMHOIO THHA,
BO3MOJKHO, JlaXke HaceJleHHble, 1 BO3MOXHO, Jaxe pa-
3YMHBIMH CYLLECTBAMH.

Bot ato Gyaer aeiicTBUTeNbHO peiaxas Harpaaal
CyacT/IMBO OKaXETCs TO NMOKOJIEHHE, Ha BEK KOTOPOTO
OHa Bbinazet!

MeznnenHo, Mosrya 6yAyT poseTaTh OHU Haj HEBHI-
HOCHMO NPEKPaCHBIMM BHUIAMH ILUIAHEThl — 3 MECTHbIE
JKHUTeJH OYIYT OTOM AOJITO PacCKasbiBaTh HacHU O Jle-
tarowux tapenkax. (Het! 51 uu B xoeMm ciyyae He cuu-
TAl0 BCEpbe3 JIETAOLHE TapelKu KopabisiMu ¢ Tpu-
LIeJibliaMU — CM. [JIaBy 24.)

Hanuuue psazgom 3Be3fbl JacT o6uTaTe aM kopabst
HIAHC MOMOJTHHTD FoploYee. 51 CKIIOHEH CUNTATD, YTO He-
06x0AUMBIH LISl PeaKTOPOB CIUSTHUSA AeliTepuit MOXKHO
coGupath U PSIMO B KOCMOCE 110 Mepe ABHXKeHHsI Kopa6-
JIS1, HO TaM OH BCe-TaKU CJIMIIKOM paspexxeH. B npenenax
3BE3HOM CHCTEMB! KOHIIEHTpPAaLUs AeliTepusi 10/DKHA
Bo3pacTH. Tak YyTo 61M30CTH K 3Be3/le CTAaHET BO3MOX-
HOCTbIO He TOJbKO YBUAETH HEOBIBATIOE 3PENHLIE, HO U
3aM1aCTHCh AEHTEPUEM, KOTOPOTO XBATHT elle Ha MUJLIIH-
OH C JIMIHHHM JIET.

Ecnu Bo3ne xakoil-HUOYAb 3Be3/Ibl OOHAPYXKHTCsE
NOAC aCTEPOUIOB, TO MOXHO OYZET COBEpIINTDb B Nps-

375



MOM CMBICJIE CJ10Ba BHcaaky. Kopabip nskeT Ha moa-
xonAmy© opoUTy, a ero oburarend HadYHYT IpeBpa-
IHaTh B CIIOMBI MeCTHRIe acTepousibl. KomoHus Haunet
AENUTBCS U 3aCENATh ONUH aCTEPOU] 32 APYTHM, MOKa,
BO3MOJHO, He 3aceNUT HX Bce. Toraa B moseT cMOryr
OTTIPaBUTHCS YK€ MHOTO HOBBIX MeX3Be3JHBIX Kopab-
Jie#l, a CTapbiii, OTPENAHHbIH BeKaMu, MOXKHO OyIeT u
OCTaBHTb Ha opbure — 3TO GyaeT, KCTaTH, Kyxa 6o-
Jiee TAXKeNoe pacCTaBaHue, YeM KOTAa-To ¢ 3emueil u
ConHuem.

HasepHoe, Takue cOObITHS BHI3OBYT YepefOBaHue
NMOKOJIeHUl — 3a PALOM <«KOYEBBIX MOKOJEHHH», Ha
NPOTSKEHUH KOTOPBIX Kopabub OyaeT MeaIeHHO 1po-
ABHraTbCs MO KOCMHYECKHM IIPOCTOpPAM, a YMCJIEH-
HOCTb HaceJeHHA Haflo GYAeT CTPOro KOHTPOJIHPOBATH,
HpH BCTpeYe NMosca aCTEPOMAOB MOCHEAYET HECKOIBKO
«OCERJIBIX MOKOJIEHH#», KOTZIa HOJIT0oe BpeMsl KOJIOHUSA
He TPOHETCSI C MEeCTa, Pa3MHOXKAasICh U 3acelisis HOBbIE
TEPPUTOPHH.

ITo 3aBepieH#H KaX10T0 OCENJIOTO 3Tara MeX3Be3-
OHBIX Kopabiei GyaeT ctaHOBUTHCS BCe bonbme. Ye-
pe3 COTHHM ThicAY JieT BceseHHas GyaerT KMIIMS KH-
eTh KOCMMYECKHMH KOPabJIsiMu.

Hens6exxHo HaUHYTCS BCTPEYH ABYX CIIOMOB B KOC-
Moce.

Ha Moit B3risizt, 3TH BCTpeuM AO/KHBI GYAYT CTaTh
HEeCPaBHEHHO BaXKHBIM PUTyaJoM. ITo GyAeT He KpaT-
KOBPDEMEHHOE <«NDUBET—IIOKa», HU B KOeM ciyuyae!
O6HapyXuB ApYr Apyra C MAAJEKOTO PacCTOSIHUSA,
IBa CHOMa IPHUTOTOBATCS K AOJILOMY COBMECTHOMY
apeiidy.

Ha xakaoM U3 HUX IPUTOTOBSAT AJIS1 03HAKOMJIEHHS
CBOH 3aHHCH, OITHCAHUA NPOHIEHHBIX CEKTOPOB KOCMO-
ca, Ile HUKOTZA ellle He MPOJIETaJ] BTOPOil KOpaOb.
ByzyT ornamarbcs HOBhlE TEODHU M HOBATOPCKHME WIH-
TeprpeTantuy crapuix. Ilpoiizer o6MeH npoussenenus-
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MH JIATEPATYPHI H HCKYCCTBA, IIPUYKHEI BCEX KYAbTYD-
HbIX Pa3NM4Ui HalAYT CBoe OObsICHEHHE.

A camoil BaxHOIi cocTaBisIOWel! KOHTaKTa GyzeT
BO3MOXKHOCTb CKpelIMBaHUs reHoB. Heus6exXHbIM ciien-
CTBHEM KaXXJOH BCTPEYY CTaHET YACTHYHHBIN B3aUMHBIH
oOMeH Hace/leHNeM — Ha BpeMs WM HaBCerzaa.

Ho moxxeT okasaTbcst M Tak, 4TO CKpelIMBaHHe re-
HOB CTaHeT yXe HeBO3MOXHbIM. B ycioBusax nonroit
H30JSIMH OGMOJIOTHYECKast COBMECTMMOCTD Pa3IMYHbIX
NomyJIsIHI MOXeT CONTH Ha HeT. BipoueM, crioMb Ha-
BepHsiKa IpoOyAyT BMECTe ZOCTATOYHOE BPeMsl, YTOObI
HOHATh, 6EeCIUIOAHB JU CMellaHHble Opaku MeXAy
HUMH win HeT. Ecin 1 okaxertcs, uto 6ecriioaHbl, —
YTO XK, IPUAETCA YAOBOJbCTBOBATbCS MHTEIIEKTYalb-
HBIM OOMEHOM.

B KxoHLe KOHLIOB KOCMOC OyAEeT OJIOH GecyucieH-
HBIM MHOXECTBOM BW/OB DPa3yMHBIX CYIIECTB, IIpO-
HCXOOAIUX OT «KOCMHUYECKHUX» JIOAEH, CUMTAIOMIUX
CBOHMM J0OMOM BCI10 BeesleHHYI0 (MMEHHO TaK U CJIOXKH-
JIOCh CJIOBO «CIOM», OT QHIJIMIICKHX CJIOB <«Space» U
«home» — «KOCMOC» ¥ «I0M»), — IIOTOMKOB XHTeJiei
N7 1aHeThl, KOTOPast, BO3MOXKHO, K TOMY BPEMEHH yxe
caMa IepecTaHeT ObTbh OOHTaeMOIA.

MoxeT ciy4uTbes U TaK, 410 homo sapiens oxaxer-
€5l He eIMHCTBEHHbIM BHIOM JKMBHIX CYLIECTB, KTO CO-
BEPIIUT IEPEXOX K KOCMUYECKOMY cyliecTBoBaHuio. He
HCKJIIOYEHO, YTO BCe Pa3yMHBIE CYHIeCTBAa PaAHO WIH NO-
3IHO BCTAIOT MepeA Bbi6OPOM — HOKOPUTH KOCMOC WK
MeJl/IEHHO O’KUBATh CBOE Ha POJHOH ILIaHeTe.

Tak uto Bo3MOXHO, Ha TpocTopax Beenennoi Muo-
XKecTBO OpaTheB MO pasyMy KAYT, KOTZAa K€ K HUM
MPHUCOEAUHUTCA YenoBek. Y xorjaa 1o clydurcsi, Mbl
OKaXKeMCs1 B OKPY>KeHHH He TOJBKO TeX CYHIECTB, C KO-
TOPBIMH DOAHHUT HAC NPOUCXOXEHUE, HO U TeX, C KO-
TOPHIMH Hac COJIMXKAET HAJIMYHE B HAC JKU3HU H HCKPHI
pasyma.
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Tax cTaHer 71 cMeHa cpelibl OOMTaHUS TEM IIATOM,
KOTOPBIH JACT HaM BO3MOXHOCTh MO-HACTOSALIEMY OC-
BOMUTb KOCMHYECKOe NpocTpancTBo? Mim s He mpas
¥ TIIETHO MEYTal0 O HecOBTOYHOM? Moxer ObiTb,
npeAcTaBieHHe 0 COObITHH, KOTOPOE AeHCTBUTEIBHO
BbIBeJleT YeJIOBEYECTBO Ha HOBBIH ypOBeHb, JJ151 MEHs
HEIOCTYITHO, KaK /il phIObl — 3a1ax po3bl, a A HM-
nanse — cuMpoHus Berxosena?

Ho a ouens crtapancs!



YacTtb TpeTbs

O HAYHHOU
OAHTACTUKE






I'nasa 32
BETCTBO B PEAJIBHOCTH

W30 Bcex BUAOB JNTEPaTYPH HaydHas (paHTacTH-
Ka — caMblii MOZO0H. JTO JMTEPAaTYPHBIil OTBET Ha
npo6JieMbl HCKTIOYUTENLHO HAIIMX AHEH.

Jluteparypa 0OBIYHOrO posa NpaKTHYECKH He MpH-
Bsi3aHa KO BpeMeHH. B Heit peub uaeT 0 MeTaHHAX
AyLIH 1 pa3yMa YeJOBeKa H B3aHMOOTHOIMIEHUSIX MeX-
Iy JoAbMH. V1 MOXKHO NpeanoaoXuTh, YTO, N0Ka GHO-
XHMUSA ¥ TICUXOJIOTHS YeJIOBEKa OCTAIOTCA HEU3MEHHBI,
TAJIAHT/INBBIE HCCAEAOBAHUS KX MPHUPOABI OyAyT co-
XPaHsTh BAXHOCTb M A1 Oyaymmx noxonenuii. Beap
Hu T'omep, Hu lllekcniup He yTpaTHIH CBOEH LIEHHOCTH

_IAs Hac. Tak 4TO 1PO OCHOBHOI ILIACT JHTEPATYPHI 5
TOBODHUTD He Oyny.

B Gonee npuBsi3aaHHOH K KOHKPETHOMY BpeMeHH 00-
JIACTH XAHPOBOH JINTEPATYPbl MUCATEb YepHaeT BAOX-
HOBeHue B 6oJiee Wix MeHee CTHIN30BaHHOM MHpE IPo-’
waoro wiu Oyaymero. PomaH, mnpHKIioYeHYeCKast
N0BeCTb, MUCTHYECKHIl paccka3 — AelicTBHE B HMX Bce-
Iia NPOMCXOAUT Ha 3HAKOMOM YHTATENIO COBPEMEHHOM
done. [leficTBHe HCTOPHYECKOTO POMaHa HJIH BeCTEPHa
IPOHCXOAMT Ha oHe MPONIOro, HyTh XyXKe 3HAKOMOTro
YHUTATENIO, HO BCe JKe H3BECTHOTO EMY.
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BaHHUHU 3/1bIX AyX0B. ITi0x0 usBecTHbIE haKThl TPaKTO-
BAJIMCh KaK 4y/eca, U HOCOPOrH MpeBpaliaInch B Mac-
COBOM CO3HaHHH B €MHOPOrOB, MOPCKHE KOPOBbl — B
PYCaJIOK, a Yeperna JOUCTOPHYECKHX CIOHOB Ha Cunu-
JIUK — B OCTAHKH OJHOIJIA3bIX BEIMKAHOB-TION0ENO0B.

-MoXXHO 11 OJHOCTBIO OTHECTH ApeBHHe MubI K
xaHpy ¢anTe3n? MoxHO MM CKa3aTh, YTO 151 TOTO, KTO
TBEPAO BEPUT B CYILECTBOBaHHEe MPUBHIEHUI, UCTOPHSE
O MPU3paKax — 9TO paccka3 u3 obaactu ¢panre3u? Benp
06CTOATENbCTBA, KOTOPBIE Mbl CYUTAEM TTOJHOCTHIO BbI-
AYMaHHBIMM, HAIIK NIPEJIKH BCePbe3 BOCTIPUHMMAJIH KaK
peajibHble. Tak YTO MOXKHO CKa3aTh, YTO O HACTyTIJe-
HUS Hallero pallMoOHAJIBHOrO BeKa (PIHTE3U NpencTas-
ns171a cob0it TUIIB OAMH U3 OOBIYHBIX XKAHPOB JIUTEPATY-
Pbl, L€ neliCTBIE IPOMCXOANT HA PEAIbHOM, 3HAKOMOM
dowe. .

[la, 06cTaHOBKa COBPEMEHHBIX MPOU3BEAECHUH XKaH-
pa haHTe3M He UMEeT HUKAKOTO OTHOIIEHHS K PeaIbHO-
CTH, ¥ ceifyac YuTaTes b 3TO MpeKkpacHo nonruMaer. Ho
thaHTE31 HOBOTO BpEMEHY BCE XK€ YePIaeT CBOe BIOXHO-
BeHue B IpouLIoM. [IepcoHa’kaMH CI0XKETOB ITO-TIPEKHe-
MY TPE/ICTAIOT MPUBUAEHUS U BaMIIMPHI, F€POU BOBCIO
UCTIOAB3YIOT MAruio U GOPIOTCS C KO3HSIMU BEABM U Jie-
moHOB. Hanbobiunii yenex nogo6Hbie HCTOPUH UMEIOT
B TOM CJIyyae, eCJIM HallMCAHbI JIETKUM S3bIKOM, UCKJTIO-
YHTEJbHO KaK pa3BjekaTenbHoe uTteHHe. CTpaxa OHH
GoJIblIIe HE BHI3BIBAIOT.

CounasibHas caTupa — ’KaHP BO BCEX OTHOIIEHUAX
6onee coxHbli, ueM danTesu. Ecan dpaHTe3u — 310 Ha-
POAHOE TBOPYECTBO YHUBEPCAJIBHOTO THIIA, TO COIM-
ajbHasl caTupa — NPOAYKT MOIHOTO yMa, He MMeIOllero
BO3MOYHOCTH BBIPA3UThCS WHaue B 00IIecTBe, He IIpH-
€MJTIOIEM KPUTHKH.

JlpeBHeiine ¢bopMsl COLHATLHOH CaTHPBl — 3TO
GacHu Ipo 3Bepeii, Bpoe 3HaMEHHUTOTO TBOPYeCTBa J30-
na. B Takux 6acHsX ropopsiuiie 3BepH, HA/IETIEHHbIE He-

383



KOTOPBIMH CBOHCTBaMHM JiioJeil, CBOUMH NOCTYNKaMH
JeMOHCTPHPYIOT TPUCYIIHE Y€JIOBEKY TJIYIOCTH U NPO-
crynku. Caymas X, ayAMTOPUS CMeeTCs W oa06pu-
TEJIBHO Ka4yaeT roJIOBO#, HACAaXKAAsICh CBOMM TIPEBOC-
XOJCTBOM HaJl IVIYIIbIMH H HEXOPOIIMMU 3BEPSIMH.

W nvimb 4yTh MO3XKe CAyLIaTenb OCO3HaeT, YTO B
TOJIBKO YTO BbIC/IYIIAHHON GaCHE eCTh CMBICJI, IPUMEHH-
Mblii ¥ X peajibHbiM 06¢TosiTenscTBaM. Ho nockosbKy oH
yoKe COTJIACHJICS C MOPAJIbIO, IEPCT KOTOPOH yKa3yeT He
Ha CJIyLIaTesl, a Ha 3Bepsl, CHOPUTD C YCABIIHAHHBIM y3Ke
rOpa3sfio CJIOXHee.

W 6ubnetickue Meradopbl, H aHEKAOTH JIMHKOJb-
Ha -~ BCe OHH PACCYHTAHBI Ha KOCBEHHOE YKa3aHHe BaK-
HbIX Bellei, a 3HauuT — Ha 6Gosee ray6okoe Bo3zeit-
CTBHE.

CoumanbHas caTupa 3BOMIOLHOHHPOBATA OT aHEK-
I0Ta 10 Hay4HOro TpakTara. CaMbIM H3BECTHBIM NTPHMe-
pPOM TOCJIeAHETO ABJAeTc <«YTomus» capa Tomaca
Mopa. B aTo#i kHure peunb uget 06 o6uiecTse, CymecTBy-
IollleM Ha BBIMBIIIJIEHHOM OCTpoBe. C/I0BO «yTONHSI» B
nepeBoj/ie C rpeyecKoro o3HadaeT «Hurae». Tomac Mop
HCTIO/Ib30BaJ CBOE BBIMBIHIIEHHOE OOLIECTBO B Ka4eCcTBe
KHYTa, CO BCEX CHJI YIAPUB KM TI0 CliiHe 06mmecTsa pe-
aJbHOrO. ABTOP BOCXBaJjisieT Y TONMIO HMEHHO 3a Te
CHJIbHbi€ CTOPOHBI BHIMBIILIEHHOTO 00111€CTBa, KOTOPbIX
TaK He XBaTajo 00uecTBy, B KOTOPOM xuJ cam Mop.
UuTaTesb He MOXKET He COrJIaCHThCS ¢ MOpOM, YTO ONH-
CBIBaEMO€ UM OOMIECTBO MAEAIbHO, a TI03Ke B HEM HaYH-
HaeT HarHeTaTbCsi HEAOBOJILCTBO COOCTBEHHBIM 0O0LIe-
CTBOM 32 TO, YTO OHO TaK He IIOX0Xe Ha Y TOTHIO.

«IlyremectBus l'ymmmsepas [Ixonarana Ceudra
NpeACTaBAAOT cob0it mpuMep pabOThI ¥ B TOM K B APY-
roM HanpapJjieHuH. JINAUImyTH NepBoii KHUIHU U ANy Ts-
He TpeTbeil BBICMEHBAIOTCA aBTOPOM 3a I0BEJIEHHYIO 10
KpaiiHeii CTeneHH FIYNOCTh, MIPUCYILYIO H COBPEMEHHO-
My CBHdTy 0611ecTBy. A BeJIHKAHOB BTOPOil KHUTH H
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Hecmorpst Ha Bce HayxooOpasue, 3TH NPOU3BEE-
HHS OCTAIOTCSI COITUATIBHOMN CaTHPOH.

Yto ke Toraa Takoe HaydyHas (PaHTACTHKA?

Kax u ¢3HTe3U UIH COUHAJIbHASA CaTUPa, HayyHad
daHTacTHKA PHUCYET YUTATENIO KAPTHHBI MHPOB, B pe-
ANBHOCTH He cyllecTByomux. OAHAKO, B OTJIHYHE OT
MHUPOB B3HTE3H, 06CTOATENLCTBA, GKPYKaIOIIHe repo-
€B Hay4HO-(aHTACTHYECKHX MPOU3BEJAECHHH, BCE Xe
HMEIOT HEYTO ofliee ¢ HEeHCTBUTENBHOCTHIO — OHHU
NpeACTaBIIAIOT co60ii 6onee uan MeHee BEPOATHYIO K-
CTPANOJISALHIO HACTOSIIINX (DAKTOB U TMIIOTE3. A B OT-
JIHYKE OT COUMATLHOM CATHPBI HEOBIBAJIbIE MUPBI HHTE-
PECYIOT 31ech mucaTessi caMu mo cebe, a He B LENIX
HA3WAAHUA YUTATEJIO.

Hayunyio ¢aHTacTHKY MOKHO OIpeJeNHThb, TAKHUM
06pa3oM, KaK JIMTEpATypPHbIii KaHP, BOSHUKIIHI B Ka-
YyecTBe 3aKOHOMEPHOI1 peaKIiii TBOPYECKOI YaCTH ye-
JIOBEUECTBa Ha HAyYHO-TEXHUYECKHI1 mporpecc.

PeanbHble HAyYHO-TEXHIYECKHE MEPEMEHDI, TIPOUC-
XOZSLINE JOCTATOYHO OBICTPO U B JOCTATOYHO GONIBIIIOM
MaciTabe, 4TOGbI OKA3BIBATH BAHSHHE HA CPEIHETO Ye-
JIOBEKa B TeYEHUE €ro KU3HH, — ITO siBJieHHe, Haboa-
oleecst TOAbKO nocie VHAycTpuanbHON peBoIONUU
(3a HeKOTOpHIMH HeOOJbIIMMU HCKIIOYeHHAMHU). To
ectb B AHraun u Hugepnanaax oHo Habioaaercs ¢
1750 roaa, B Coenqunennsix Hltatax n 3ananHoii Espo-
ne — ¢ 1850-ro, a Bo BceM octaibHoM Mupe — ¢ 1920-ro.

CaMbIM TIepBBIM M3BECTHBIM IHCATesIeM, B TIONHOM
Mepe OTPearupoBaBIINM Ha 3TOT HOBHIH (hakTOp Yeso-
BeyecKoro cymectBoBaHus, crai JKions Beph. B anr-
JIOA3BIYHOU JIMTEpaType 310 3HamA noaxsaTuia lep-
6epT Yasuic. ITH ABOE 3aJI0KUJIM OCHOBY NPAKTHYECKH
n11060i1 TeMBI, KOTOpHIE pa3pabaTbiBaiOT haHTACTHI BCe-
ro MHpa ¢ TexX Nop.

OtaenbHbIH PHIHOK HayYHOH (DaHTACTUKH CIIOXKHII-
ca mumb B 1926 roay, xoraa Xbioro T'eprcbak ony6-
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JIMKOBaJ NepBH BbIMYCK «HeBepoATHRIX HCTOpUii».
K 1930 roay BrImycKajoch yXKe TPH APYrHX Hay4HO-
(daHTaCTHUECKHX XypHaJIa.

Co BpeMeHeM y MOJIOABIX JIOAeH NOSBUIACh BO3-
MOXKHOCTb CAEJIaTh HENYI0 KApbepy UCKIIOYUTENBHO Ha
fofpylle HanMCaHUs Hay4yHOU (PaHTACTHKH, HO JMIlb
uepe3 AeCAThb JIET B TOM JKaHpe NMOSIBUIOCH HOCTAaTOY-
HO MucaTeei, 4To6bl MOXHO ObLIO TOBOPHTD O €I0 3pe-
JIOCTH. -

[lepuon 3pesocTH >XaHpPa Hay4yHOH (paHTaCTUKH
HPUHATO OTCYHTHIBATH OT TOrO MOMEHTA, Koraa J[[xon
Kamn6enn-muanumii 3ausn noct peaaxkropa «Iopasu-
TeJbHBIX HcTopuit» (Astounding Stories), KoTopbie TyT
xe neperMeHoBal B «IlopasurenbHyio Hayunyio ¢aH-
Tactuky» (Astounding Science Fiction). 31o npo-
usourto 6 oxtsabps 1937 roxa.

Ipencrasnenns Komnbenna o paHTaCTHKE MOJTHOC-
ThIO COBHAANOT C TEMH, YTO s omucan Beiue. OH cMec-
THJ aKUEHT (PAHTaCTHKHU C IPHKJIIOYEHNUI B HOBBIX MH-
pax ¥ IPHKJIIOYEHHH C HCNOJIb30BaHUEM HOBOK TEXHHKH
(4TO MOXHO CYHMTaATb TEMM XK€ BECTEPHaAMH C 3aMeHOH
KOHe#l Ha KocMHYecKue Kopabiiu, a peBoJbBEpOB — Ha
Jia3epHBIE NUCTOJIEThI) Ha 3peJible PACCyXKAEHHS O BO3-
MOYHBIX YCTPOHCTBax 0011ecTBa B OyAymeM.

IMocne B3phiBa aTOMHO# 60MObI IHUPOKYIO MYOIUKY
3aJIHAM YMOM OCEHHJIO, 4TO Oyaylee, OMHCHIBAEMOE B
Hay4HO-(DaHTACTUYECKUX MPOU3BENCHUSX, HE TaK YK
U HepeajbHO. MHOrHe U3 TeX, KTO cuHTan QaHTacTu-
yecKHe pacckasbl 00 aTOMHOI BOiHe (KOTOpHIE yxe
B 1941 roay ny6ankoBasiu ¢ yKa3aHMeM TOYHEHUINX
NOAPOGHOCTEN) YYyUIbIO M BBIAYMKOl, GBICTPO mepe-
CMOTpeJIN CBOIO TOYKY 3peHHUst. AyAUTODHsI paHTacTH-
4eCKMX IPOM3BeleHUH pe3Ko Bbipocia. MaccoBbie
JKYPHAJIBI CTAJIN TOXKE BPeMsi OT BpeMEHH MyOJINKOBaTh
tantactuky. HU3zarenncrBa (B mepBylo odepenp —
Doubleday & Co) B3sinch 3a BHITYCK Hay4HO-(haHTa-

387






Hu koMuKChI, HU TOJUIMBYCKHE YKAaCTUKHU He SIBJIsA-
I0TCA Hay4HO-(paHTACTHYECKUMH TPOU3BEAECHUSAMH B
TIOJTHOM CMBICJIe CI0Ba. B 3TOM U KpoeTcs ipuunHa He-
nonumanus. Ckopee 4 TO M Ipyroe NpeacTaBiaseT coboi
OYeHb IpEBHHI1 XKaHD — IMPHUKJIOYEHHS B CTHIIE PaHTe-
34, [0/l TOHKHM CJIoeM HaykooOpasHoil Muirypsl. Te-
neps He 3urdpun yéusaet npakona, a Oasu Fopron —
CTOJIb e CKa30YHOTO MOHCTPA, 2 B OCTAJIbHOM — HHKa-
KMX U3MEHEHHH B cloxeTe He Habmionaetca. Xumepa,
OMyCTOLIAIOMAsI CTPAaHy U THOHYLIAsA OT PYKH CHASLIETO
Ha kpbiaaToM kole Ilerace bennepodonra, HuYeM He
OTJIMYAETCS OT YYAOBHIIA, OAHABIIETOCS U3 FAyOUH
4yepHOM JIaryHbl U THOHYLIETO OT PYyKU CHASIIETO B KaOu-
He caMoJieTa KHHOTeposl.

Hacroqamyio HayuyHylo (PaHTAaCTUKY AJISI B3POCJIBIX
HCKaTh HaZIO B XXYyPHA/IaX U KHHKKAX C MSITKOM 00610%k-
Koii (oueHb peaxo — ¢ TBepAoi 0610xKoi ). Ho 1 Tam He
BCE IPOU3BEAEHHS «XOPOLIH»>. XOTS C Yero Obi 3TO CTO-
WJI0 OKHIaTh, YTO BCE HAYYHO-(aHTACTHYECKHE TIPOU3-
BEAEHUs JOJIKHBI ObITh XODOILIU HJIH AaXe GOJbIIHH-
cTBO U3 Hux? OnMH U3 JYYUIMX aBTOPOB 3TOTO XKaHPa
CKa3aJ KaK-TO pa3 Ha BCTpeyde ¢ yuTaTeasaMu: «/eBsTh
JECATHIX Hay4YHO-(PaHTAaCTHYECKHX NpPOM3BeAeHU —
noJiHas yymbs>. CayiiaTeau pacKpblii POT B H3yMJe-
HUH, & [BcaTesab MpadHo Aobasui: «Boobiue, neBath
JECSTHIX BCETO Ha CBETE — IOJIHAS YYHIb...»

Oanako nocpesny YyIiy eCTh U IPOU3BeeHUs], HallH-
CaHHBIE XOPOLINM S3bIKOM, HHTEPECHBIE U 3aXBaTHIBAIO-
1IH€, HO IJIaBHOE — MOOY’KAalolue AyMaTh B TAKOM Ha-
IIpaBjIeHUY, B KaKOM 3TO He AejaeT JuTepaTypa HH
OAHOTO APYToro XaHpa. B HUX MOXHO HalTH ONUCaHHs
CTPaHHbIX 00I1ECTB, HEMIOXOXKHUX Ha Hallle — OPUEHTHPO-
BaHHBIX MCKJIIOYHUTEJNBHO Ha pPeKJlaMy, WJIH CKPHIBAIO-
H{UXCS B TOA3€MHEBIX FOPOJax, UM CTOSUIUX JHLOM K
JIUILY C TIPEeACTAaBUTENAMH HHBIX Pa3yMHBIX (hOpM XKu3-
HH, WK GOPIOWHXCS ¢ MPoBaeMaM# HCTOIEHHS Pecyp-
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COB Y IIepeHAaCeIEHH S, U BOBCIO TIOJIb3YIOHIUXCS Tesle-
natuei.

BaskHo su 3To? PasymMeertcs, na. Xopomasi HayuyHas
(haHTacTHKa XOpOLIO pa3BJjeKaeT, HO KPOMe 3TOTO OHa
BBITIOJTHSAET U €1lle OAHY 3aJlayy — OHa NbITaeTCs 3acTa-
BHTb 3alyMaThCs 0 OyaylieM.

M&I BrEpBBIe 32 BCIO HCTOPHIO XKUBEM B OOIIECTBE,
B KOTODPOM 3afyMbIBaThCsi 0 6yaymem Heobxoaumo. o
1750 roaa psinoBoit oObiBaTEb KU B YBEPEHHOCTH,
410 10 camoro CTpalrHoro cyza aoau 6yRyT XKUTh TakK
XKe, Kak ¥ cefiyac, MeHsThCsl OyAyT JIMIIb CAMU aKTePbl
4yeJIoBeYeCKoil ApaMbl.

Oguaxko nocsie 1750 roxa Bee 6osbiie u 60sbLIe JTHO-
Ieil cTasM TOHUMATD, YTO OOIECTBO TIpeTepIeBaeT 3Ha-
4YHUTeJbHBbIE U HENpeACcKa3yeMble U3MEHEHHs, KOTOpbIe
€O BpeMeHeM OYAyT CTAHOBUTHCA BCE CUJIbHEE, YTO TO,
4TO 6BIJIO XOPOUIO 1151 OTIIA, A CbIHA OYAET yKe Helo-
CTATOYHO XOPOIO (MM, BO3MOXHO, HA060POT — CJUIN-
KOM XOPOIIIO ), YTO MU HUKOT/IA yKe He OYIeT MPeXXHUM.

[Tocne 1945 roaa yenoBe4yeCTBO OCO3HAJO, YTO Aaxe
CaMo ero CyIIeCTBOBaHHE B NAJIbHELA1IIEM He TapaHTHPO-
BaHO. Bosuukin noxospenus, uro CyaHblit ieHb MOXeT
0Ka3aTbCsl He TaK YK U JaJeK.

B ocHoBe HayuHO# paHTAaCTHKHU JIeKUT aKT nepe-
MeH B obniectse. DanTacTHKa NPUHUMAET U OOBITPbI-
BaeT 3TU NepeMensl. OHa NMpuMepsieT Ha 00IEeCTBO pa3-
JINYHBIE BADUAHTHI TIEPEMEH U MBITAETCS ONPEIENUTD, K
KaKHM IOCNEACTBUAM MPUBENET TOT UJIH MHO# BBIOOD.
3areM B BHlle XyAOXKEeCTBEHHOTO TIpoU3BeneHUst paH-
TACTHUKa NPeJCTaBJIsIeT CBOU BBIBOJBI HIMPOKOMY YHTa-
TeJI0, KOTOPOrO HAZO yCIeTh O3HAKOMUTb CO MHOJe-
CTBOM BO3MOXHBIX BAPHAHTOB Oyayuiero, moka oHO He
HACTYIHJIO. ‘

MHe Bcerza CMeITHO CHABIINATE, KAK HAyYHYIO (aH-
TAaCTHKY Ha3biBAalOT «JIUTEPATYPOii aICKanu3Ma», 1a ellle
B caMoii kpaiiHeii ¢opme. Benb oHa yBiekaeT uHTaTe-

390






1IEBOE KauyeCTBEHHOE XKUJIbe, eApast 3apaboTHasi IIa-
Ta, GBICTPDIL KapbEePHBIA POCT, XOpOlIas CTPAaXOBKa.
He tpe6oBanock aaxe onsita paborsi. MHe naxe camo-
MY 3ax0TeJ0Ch Bce OPOCUTH M PBaHYTh A0 Gukaiiime-
ro a’ponopTa, YToObi KymuTh TaM Ouier Bo Dnopuny.

OnHako st IPeoA0JIe] 3TOT NOPbIB U, TOPA3MbILILISAB
HEKOTOpOe BpeMs O HexBaTKe KBaIH(HIMPOBAHHOTO
TEXHHYECKOTro MepCoHasa, MOPOXKAEHHOH ObICTPHIMH
TEMITAaMH Pa3BUTHs Hallell HHBHIN3aLMH, IPUTOTOBII-
sl HacJiaxaaThes nocaenyomum moy. Ilo nporpamme
OXKMAAJICA BapHaHT mbechl «C nHeM poxaeHus!» oT
Anntn Jlyc ¢ bertu @uina u Beppu Heasconom B raas-
HBIX POJISIX. MHE IOHPaBHJIOChH, IOCTAHOBKA ObLIA BEJIM-
KOJIETTHA, HO [IPH 3TOM 51 0OpaTHJI BHEMaHKe BOT Ha 4TO:
NOJYYHIOCh, YTO CIIOHCOP, €llle MTHOBEHHE Ha3aJ Ha
KOJIEHSAX BbIMAJIMBAaBIIMHA y 0OmeECTBa TEXHHYECKHX
CIIeI{HATMCTOB, OTUIATHJI HOKa3 MUJIJIMOHAM TeJie3pHTe-
Jeil HCTOPHH CIEAYIOUIETO COAEPIKAHHUS.

Tlepconax Beppu Henbcona — GaHKOBCKHUIA Cyxa-
UM, IPOBOAAMKIA GOJIbLIYIO YaCTh BpeMeHH B Oape,
[IOTOMY YTO TaM, 10 €ro COOGCTBEHHBIM CJI0BaM, 3HaKO-
MATCS ¢ AeBymwkamu. EauHcTBeHHON 06CTaHOBKO#M
CIIEKTaKJIs ABJAETCS caM 6ap, a IepPCOHaXH BCe, KaK Ha
noa60op, NpeacTaBisioT co00i XKHBOMUCHYIO IPYIILY OT-
6pocoB 001ECTBA C CePALIAMH H3 NOTYCKHEBUIETO 30J10-
Ta. [To xony nvecwt Beppu Henbcon, 06masics ¢ 6ubamo-
TeKapIueii, 3asBJIseT, YTO KHUT He YNTAET, XOTA TYT XKe
OTOBAPHBAETCs, YTO KOTAa-To uuTal. anee oH paccka-
3BIBAET, YTO OTeL KOTAA-TO BHIZAJ MY KaKyIo-TO CYMMY
IIeHET 3a T0, YTO0bI OH BBIYYHJI IO HOPSAKY Bee 6ubeii-
CKHe CTHXH, 4 B 10Ka3aTeJbCTBO HAYHHAET TAPaTOPHTD
TEKCT, OSACHSA 110 XOAY, YTO B MOJIOAOCTH OH MOT Je-
JIaTh 3TO eme ObicTpee.

Beaukonenno. Tenepb Bcst TeNe3pUTENbCKAsA ayAH-
TOPHSL BMAMT, YTO NPEACTaBAsieT U3 cebsA ydyeHHe
KHIDKHBIM IPEMYAPOCTAM, M IPEKPACHO MOHHMAET, YTO
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3T0 abCOMOTHO GeccMbicIeHHOe 3aHATHE M YTO Beppu
COBEPUIEHHO BEPHO CeJaJl, YTO MPOMEHS KHUTH Ha
6apsi.

C apyroii cropoHsl, Bertu @uian — 6ubnuorexap-
113, TO €CTb AeBYIKa 00pa3oBaHHast, TOCKOJbKY OCTO-
SIHHO YNOMMHAET O TOM, YTO OHA KHUTH uuTana. OHa
3aCTEHYMBA, Ha JIMIle ee — Me4aTb HeCYaCThs, U, pasyMe-
€TCsi, MY’XCKMM BHHMaHHeM oHa He u3zbanosana. Ilo
XOZy IbeCHl OHA, HAPYUIUB 06eT TPE3BOCTH, IBET OAHY
DIOMKY, TIOTOM ApPYTYIO, TOTOM TpeThio. [Ipu atom, no-
IpyXasichb B 6e3qHy aiKoroausMa, OHa TNOHEMHOTY
130aBISETCA OT NOAABIEHHOCTH, CIOM 32 CJ10eM u36aB-
JISICh OT SIPMa MHTE/UIMTeHTHOCTH. B pesyibrate 3aB-
cergatau 6Gapa, cHayaja OTHecClIHecs K Heil HOR03pH-
TeJIbHO, BO3BOJSAT €€ B PAHT F€POHHH; OTell-aIKOTONHK,
KOrAa-To GMBLIMH ee CMEPTHHIM HO€EM, NPHKHUMAET Te-
Tepb K Cep/Iy; U CaMOe IJIaBHOE, PaHee He 3aMeYaBLIHii
CKPOMHYIO JIeBYIIKY 6aHKOBCKHMIA CIryXKaluii 6e3yMHO B
Hee BIOOAsETCA.

IToBTOPSIIO — 51 IMYHO MOJYYUI OT IPOCMOTPa BCETO
aToro Maccy yaosoascTBus. Ho koraa nepBoe Brieyatie-
HHE CXJIBIHYJIO, CTAJIO ICHO, YTO BCSA Mbeca — JaHb BeJIH-
KOMY aMepUKaHCKOMY CTEPEOTHITY, KOTOPBIil s1 Ha3Baj
OBl Ky/IbTOM HeBekecTBa. COracHO 3TOMY CTEPEOTHITY,
CYacTbhe MOXHO OOpPEecTH JMIIb B HEBEXeCTBE; ydyeda
Ke — CKyYHOe 3aHATHE, TOTPA3HYB B KOTOPOM PHCKY-
elIb YIYCTUTb BCE PaZIOCTH JKH3HU.

Hert sin TyT Hekoelt cBsi3u ¢ TeM PakTOM, YTO CIIOH-
COP He B COCTOSTHUH HabpaThb cebe TEXHUYECKHX CIIeHH-
anucrop?

Ila, HaM HY>KHBI TeXHUYECKH rpaMOoTHbIe moan. O6-
IECTBY OHH MPOCTO HEOOXOMUMBI, HHAYE OHO PYXHET,
pa3/aBJleHHOE TSKECThIO cOOCTBeHHBIX MamuH. Ho yto
MBI JIeJIaeM [1JIst TOTO, YTOOB! HX MONYYHUTH?

JloCTaTOYHO JM TOTO, YTO [IPOMBIIIIEHHOCTh BCEMH
CHJIAMH 3aBJIEKaeT K cebe pakeTHBIX MHXXeHepoB? B pe-
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pa, HCKYCHO BHYIIAIOUIEFO YHTATEJIO0 OTBpALEHHE K
MEpP3KVM YYHTEIbCKUM JIOGHMUYHKaM, KOTOpbie OTKa-
3bIBAIOTCS] NPUHUMATH YYaCTHE B TAKHX BeceJIbIX IUa-
JIOCTAX WM UM NOAOGHBIX aKTaX MOAPOCTKOBOH Hpe-
CTYIHOCTH.

B03MOXHO, BUHOH BCEMY MCTOPHYECKOE MPOIILIOE
TNIepPBONPOXOAIEB, Koria obpa3oBaHNe BOCTIPHHHUMA-
JIOCHh TOJIBKO KaK OPEeAJiOr AJisi TOTO, YTOObI OTOPBaTh
MaJIbY¥Ka OT IOBCEHEBHBIX O0SI3aHHOCTEN M 3aCATUTh
3a usyueHnue GopM CIPSKEHUS JTATHHCKUX TJIATOJIOB, K
pasapaxeHHIo U Ge3 Toro meperpykeHHoro pabortoi
oria. Kak 661 0HO HM 6BLT0, BCE MBI IOMHHM TO IIPe3pe-
HHeE, KOTOPOE U3JIUBAJIM ra3eThl Ha «GECTOMKOBBIX IPO-
¢eccopoB», co3BaHHBIX Py3BesbTOM /71 BEIBOZA CTpa-
HbI M3 JETPECCUH, U HUKOTO He YIUBJIAET TOT (PAKT, UTO
AMeHHO Giarofaps o6pasy «muOKO yMHOTO» Ajnaii
CruBeHCcoH mponrpan seioopsl 1952 u 1956 roaos.

Bbl Hukorma He obpamajyM BHMUMaHMs, AJIA YEro
KHHO- M TeJIEPEXUCCEPbl MCIOb3YIOT TAKOH S/IeMeHT
obpasa mepcoHax, Kak O4kn? QUKM B MX MPOAYKIMH
APEACTaBIAIOT COO0 WAGIOHHbIH MPU3HAK Pa3BHTOTO
HHTEJIEKTa (BUIUMO, 110 IPUYMHE PaCTIPOCTPAHEHHO-
TO CTEPEOTHIA O TOM, YTO 00pa30BaHHBIE JIOAH MOPTAT
cebe 3peHHe MO NMPHYMHE MAryGHOro MPUCTPACTHS K
uyreHn0). Kak npaBuio, repoit unu repounst GuibMa
OYKOB HE HOCAT. B HEKOTOPBIX Ciryyasix, KOTAa repoi
1o Npodeccuu apXUTEKTOp WIH XHMMHK, eMy NpHXO-
JAMTCS HOCHTb OYKH B JOKAa3aTeNbCTBO TOrO, YTO OH
yuuJics B koanemke. Ho npu atoM oH cpeiBaeT HX BCS-
KMt pa3, KOT/Ia HaJlo BBICTYNIHTD CO CTPACTHBIM MOHO-
JIOTOM, TIOTOMY YTO HE MOXET ke YeJIOBEK B OUYKAX BHI-
CAsiAeTh MYXeCTBeHHO. [la, OH Ha CEeKyHAy HaleBaeT
UX, €CJIM HaJ0 YTO-TO TPOYECTh, HO TYT )K€ CHUMAET,
BBIMTYUBAET HHXKHIOW YeJIOCTb U MPUHHMaeT GoJee
TIPUBBIYHBIA 3PUTENIO OOJUK, BOIIJIOMAIOMMK MYdKe-
CTBO, TUIIEHHOE BCIKOTO MeAAHTH3MA.
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