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PEAUCNOBUE

Mpobnema cyieeTBOBAHUA K NMOUCKE XWU3HK BO. BeenenHolt K HacToAweMy
BPeMEHM CTana HayYHOW AUCUUNNKHOR, 1BKmoualow.et7| KaK TeopeTuyeckue,
TaK M 3KCnepumeHTanbHbie uccneposaHuA . lNoABneHue 3To# npobnembl U ee
aKTUBHOE U3YUYeHUe oTpaxkaeT Hen3GeXKHbIA UCTQPUYECKUIA NpoLeCcC KOCMU3aUUK
yenoseyeckoro obulecTsa. VIMeHHO aTa npobnema NO3BOJSIAET eMy paccMaTpu-
BaTb ce6A U CBOIO UUBMUNM3ALUIO B aCTPOHOMMUYeCKUX MaciuTtabax sBpemeHu U
NpocCTpaHcTBa.

[lBaauatuneTHUe MOWUCKWK CUIHANOB BHE3EMHbIX UMBWUNM3auuiA Ebinu Gesyc-
newHsl — Kocmoc Monunt. UccnegoBanuA apyrux nnaHetr ConHewyHoOW CUCTEMbI
Har PAZHQ MOKasbiBalOT: B Hell Apyroro obutanuwia »m3Hu Het. Orciona He
cneayeT, 4TO Mbl OAMHOKW Bo BceneHHoit. BcA COBOKYNHOCTL HaKONMAEHHbIX
HaMK 3HaHUIA FOBOPUT O PacrpOCTPAHEHHOCTU XWU3HKW. [lo-BuaUMOMY, MbICnA-
Wy pazyMm oB6XOaUTCA NpUpoae AOPOXKEe, YeM Mbl Aymanu, NPpuCTynas K ero
noucky 3a npeaenamu 3eman. A 3HaYUT U LEHHOCTb Pa3yMHOW >KM3HU BbiLLE.
CoxpaHuTh Haw OBLMIA KOCMUYECKUA Kopabnb — 3emnio, NPUYMHOXUTL ee
NpupoAHLIe BoraTcTBa M Nepepatb rPAAYIIAM fIOKONIEHWAM B UENocTU — HeT
60nee BLICOKOI M TYMaHHOM UeNW ANA BCEro pa3yMHOro U MbICNALIErO Ha
HaweMn nnaHete.

CoxpaHeHue mMupa Ha 3emne — 3TO elle u Heob6xoanmoe ycnosue obHapyxe-
HWA u3HKU 80 BcenenHoW. TonbKO 3A0pOBAaA LUBUNM3ALLKUA, He OTATOULEHHaRA
NaTonorMYecKMMn WUaeAMK A[EPHOro caMoybuiicTBa, B COCTOAHWMU 3aTpaTUTb
CpeacTBa, Heo6XOAUMble AnA O6HapyXeHWA cebe nopobHbix B8O BeeneHHon.

AKTyansHOCTh PaboT, NpoBoAUMbIX No npobneme CyLLeCTBOBaHWUA U NOUCKa
»M3Hu Bo BceneHHow HepasHO 6blna MPU3HAHA MUPOBbLIM Hay4HbIM coobluect-
BOM acTPOHOMOB — MexAyHapoAHbIM acTPOHOMUYECKUM COI30M, KOTOPbIA
Ha cBoem KoHrpecce B 1982 r. opraHusoBan cneuuansHylo komuccuto (N° 51),
3aHUMMAIOLLYIOCA Tenepb 3Toi npobnemon.

BcecoiosHbiit cumnosuym “Tlouck pasyMHoOW XusHu Bo Bcenenwoir’’ (Tan-
nuH, 7—11 pexabpa 1981 r.), opranusosarHbii HayuHbim coBeTom no npobne-
mMe '‘Pagnoactporomua’’, UK AH CCCP, HUP®WU MBO PCoCP, AH I3CCP
U Nnctutytom acTpodmankuy u dusuku atmochepsl AH ICCP (Tapry), seissan
OFPOMHbIN UHTEpEC CPean LWMPOKUX KPYroB COBETCKOMN W 3apyCexxHow HayuHOW
obwecrseHHOCTH.

B uucne 3apyb6exHbiX yYacTHUKOB TaniWHCKOrO cUMno3vyma 6bin nuoHep
noucka BHeseMHbIx uuBunusaunin ©. [peik (KopHenbckuii yHusepcuTer,
WUtaka, CUIA). AmepukaHckan aeneraumMa u3 uucna 3apy6exHbix 6bina camoi
MHOroudcneHHoin. B Hee Bxoaunu Taroxke P. AukcoH (yHuBepcuter wWTava
Oraino), [Ox. Taprep, C. Tloposuy (HACA—3WUMC-uentp, KanudopHur),

! B nutepaType no 3Tolt npo6neme UCNONbL3YIOT ABA TepmuHa — CETI {(Communication
with Extraterrestrial Intelligence) u SETI (Search of Extraterrestrial Intelligence), ynotpe6-
NAEMbie B8 3aBUCHMOCTU OT aKLeHTa Ha CBA3L ¢ BHEIEMHbiMU uuBvnu3aumAmu (CETI) unu
Haux nouck (SETI).
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B. ConnueaH (oTaen acTpoHOMUKM BalmHrToHckoro yHusepcuteta), [i. Weapu-
maH (oTaeneHue reonorun u reorpatpun Mapsapackoro yHusepcuteta), C. MNyn-
kuc (nabopaTopuA PeakTUBHOrO ABWXeHUA KanudopHUiickoro TexHonorn-
YecKoro uHcTuTyva, MNacagewa), [x. leateys (AnneraHckan obcepBaTopwA,
Nutcbypr) — Beero 8 venosex.

®paHumA 6bina npeactaeneHa M. KoHom u3 HaunoHansHoro LeHTpa Hay4HblX
uccneposanui, AnoHua — I0raku (Toxuiickunit yunsepeuteT) , Kanana — Xyaowx-
HuKkom [k, Nlomb6eprom (Topoxto). CouuanucTuyeckue crpaHsl Gbinu npea-
crasnensl M. Cy6otosuuem (YHusepcuter um. M. Kiopu-Cknaposcixon, Slo6-
muH, NMonbwa), . Mapkcom (YHusepcutet um, P. 3tBewa, BypanewT, BewHr-
pua), M. MaproBbim (Coduiickuin yHusepcuteT, bonrapur). Hawm sapybex-
Hble FOCTU NPUHANU aKTUBHOE y4YacTue B paboTe cMMNO3nUyMa.

Mpobnema cywectBOBaHWA W NOUCKA >XM3HW BO BceneHHoW TecHo cBA3aHa
C U3yYeHWeM BO3HUKHOBEHWA 3Be3[ U NnaHeT OKONO HWUX, 3aKOHOMEPHOCTEW
BO3HMKHOBEHMA XU3HWN Ha NNAHETaxX U ee IBONIOUUM K PasyMy U UMBUNUIALMUAM,
3aKOHOMEPHOCTeA PasBUTUA HAYYHO-TEXHUYECKWUX UMBUNU3EUUIA HA aCTPOHOMM-
YeCKUX WUHTepBanax BpemeHu, C pa3paboTKOW MeTOA0B NOUCKA BHE3eMHbIX
UMBUNWU3EUMA, TeXHUYECKUX CPeACTB noucka u 1.4. MMo3atomy Ha cumnosnym
6biny npurnawweHsl GU3NKK, paanoduUNKK, acTPOHOMBI, acTPOGUINKK, pagno-
acTpOHOMBI, Buonoru, 6uocduanku, hunocods!, paauocneunaniucTbt ¥ ap.

Bbin noaBeaeH MTOr NOYTU 4eTBEPTLBEKOBOrO 3Tana pa3paboTku Npobnembi
noucka pasyMHo »u3Hu Bo BceneHHoi. Baxdelluum pesynsTatom paBoTbl
TanANMHCKOro CMMNO3MYMa ABRAETCA NOBOPOT K HOBbIM KOHLUENUMAM B BOM-
pocax xu3Hu 8o Beenernnoit U ee 06HapYXKEHWUA, YTO OTPAXKEHO B PAAE AOKNAAO0B.
Mpobneme SETI, Kak u.BceM 6e3 UCKMIOMEHUA PYHAAMEHTANLHLIM Hay4YHbIM
npo6nemam, NPeACTOAT ANWUTENbHBIE HAaGNIOABHWUA, 3KCNEPUMEHTLI U TeopeTH-
Yeckue UCCnefoBaHuA.

Yuactue B paboTe CMMMO3MYMa NpeACTaBUTeNed CambiX PasfUyHbIX HayK
NPUBENO K WWPOKWUM MONOXKUTENbHLIM AUCKYCCUAM, KaK Ha 3acefaHnAX CUMMo-
3nyma, Tak u B ero kynyapax. K coxaneHuto, o6vemM c60pHUKa He No3BonAeT
BOCNPOU3BECTH 3TW AUCKyccuu. MoaTomy 6bino peweHo NpPefROCTaBUTL aBTO-
pPam BO3MOXHOCTL YYeCTb pe3ynbTaTbl AUCKYCCUMI HeNnocpeaCcTBeHHO B AOKNaaax.
Hapeemcr, 4to B 3ToM cbopHuKe yaanock nepesaTs aTMocepy CUMMO3MYMa u
ero rnasHbie Hay4Hble pe3yfbTarhbl,

OBHIME BOITPOCHI BOSHUKHOBEHUS
A PA3BUTHSA KW3HHU BO BCEJIEHHOH

YAK 524.8
B.C. Tpouuxul

HAYYHbLIE OCHOBAHUA NPOBJIEMbI CYII.lECTBOBAHﬂﬂ';
U NOUCKA BHE3EMHbLIX UWUBUITU3ALUA

MNpobnema, 0 KOTOPON UAET pevb, MOCTaBrIeHa YeN0BEYeCTBOM ThICAYENIETUA
Hazaa, HO Aanbile runoTesbl 0 MHOXECTBEHHOCTU OBUTaeMbiX MUPOB U penu-
MO3HOI AOTMbl 06 YHUKANbHOCTU M EAUHCTBEHHOCTU 3€MHOWR UMBUIIN3a-
UMM U3ydeHue 3ToM: Npobnemsl B TO BPeMA MPOABUHYTLCA He Morno. Waeu
MHOXXeCTBEHHOCTU 06UTaeMbiX MUPOB NPUAEPKUBANUCE NepeaoBble MbiCIUTeNnu
TeX BPEMeH, PacnNayuBancb 38 OTPUUAHME TOCNIOACTBOBABLINX PEnUrnO3HbLIX
npeacTasfnieHuit 0 Mupe cBOeN >XXW3Hblo. HO HUKaKue roHeHWA U Aarke KOCTep
UHKBU3ULLMK, ucnenenueLtmnit Teno okopaaHo bpyHo, He cmornu yHWYTOXWUTH
POCTKKU HOBOTO NOHWMAHUA DONU U MecTa Yenoseka 8o BeenenHon.

Tonbko Tenepb Npo6nema CyLECTBOBaHUA W NMOWUCKE XWU3HWU Bo BcenenHoin
CTana ACCTYNHOW ANA HayuHoro uccneaoBardua. OTAKUMTENLHOR OCOBEHHOCTLIO
aToit npobnembl ABRAETCA TO, YTO B HEW CUHTE3UPYIOTCA BCE HayuYHble AucCUMN-
NUHBLI, CO3/laHHbIE YenopeyecTBomM. Takum o6pasom, aAuddepeHunauun HayKu,
MAYWaA No Mepe yrnyb6iieHUA 3HaHWWA, 34ecb yCTynaeT MecTO WHTerpauuu Bce-
BO3pacTaloLIero Y4Ccna AMCUMNInH,

B HacToALEl CTaTbe Mbl NOMbITAEMCA CHOPMYIIMPOBATL IKCMepUMeHTanbHbIe
W TeopeTUyeCKMe OCHOBbLI UCCNEAOBaHWA Npobnembl CyulecTBOBaHMA U NOUCKA
»u3Hu 8o BcenernHoM.

1. HAYYHbIE OCHOBAHWA CYWECTBOBAHWA XWU3HK
U LUBUIUIAUUA BO BCENEHHOR

B HacToAllee BpeMA BCA COBOKYNHOCTb HAaYK YenOBEYECKOW ULMBWIIN3ELMU
NO3BOAALT CACNATH HEOMPOBEPXKUMDIY BbLIBOA O BO3MOXHOCTH ¥ GonbLIOA Bepo-
ATHOCTW CYLUECTBOBAHWUA >XU3HU, B TOM YMCfle Pa3yMHOM, B MOAXOAAWMX ANA
3Toro mecTtax BcenenHoi, B yacTHocTh B Hawen [anaktuke [1-5].

duska U actpodpuanKa yctaHOBUNIM (DAKT TOXKAECTBEHHOCTU (U3UYECKUX

- 38KOHOB BO BCe BUAUMOW vacTu BceneHHoit. AcTpoHomMuA noKkasana, uTO

ConHue ¥ Hawa lanakTuka no pasnuyHbIM NapameTpam ABMAIOTCA PAAOBbIMK
""cpenHrMmn’’ o6bekTamu BeceneHHoN cpea MHOXeCTBa UM NOAROBHbIX.

OnHako noka He yaanoch HenmoCPeACTBEHHO YBUAETb MNAHETHbie CUCTEMbI
Aaxke y BnuwkanwiMx K HaM 3Be3s U3-3a faNieKO HefOCTaTOYHbIX BO3MOXHOCTEN
cyulecTaylowmUxX Teneckonos. B HacToRlWee BpemA, NO-BUAUMOMY, MOAYYEHbI
JMLLb KOCBEeHHbIE YKA3aHWA Ha CyLLecTBOBaHUE y Gnuikaillvx 3Be3A ninaHeTHbiX
cuctem, Ha6moaaemble nepuosuueckue KonebaHua nonoxeHun seesn . bapHap-
Aa, €-JpupaHa, 61 Jlebeas n Ap. MoryT 6bITb 06BACHEHBI EAUHCTBEHHBIM O6pa-
30M — CYLIECTBOBaHMEM AOCTATOMHO GONbLLIKMX IONUTEPONOAOGHBIX HEBUANMBIX
CNYTHUKOB 3Be3fbl, T.e. MnaHerT.
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Puc. 1

AnA Toro 4robbl BO3HWUKAA XU3HL, HEOBXOAUMO Hanuuue onpefeneHHbIX
aTomoB. Bce xuvBOe COCTOUT B OCHOBHOM M3 BOAOPOAA, KUCNOPOAA, a3oTa, yrne-
POAA M He3HAUMTENbLHOro KonuyecTea Gonee TRXKeNbIX 3nemeHTos8 OT dochopa
M KanbuUMA A0 Xene3a. 3TU 3NEMEHTbI, KAK CeHYac yCTaHOBIEHO acTPOUINKON,
BO3HUKAW B HeApax NEpPBWYHbIX 3Be3j, COCTORBLWIUX W3 BOAOPOAS W renuA.
OnemeHTbl TRXKenee Boaopoaa 06pasoBbiBanUCL B HeApax 3B8e34 NEePBUYHOrO
NOKONEHWA NPU UX CKaTUu BnNarofapA BCNbixMBaBLUIed TEPMOAAEGPHOW PeaKiin.
3aTem cnepoBanu B3pbiB, c6poc 060M04KK 3Be3abl M 06pa3oBaHUe 3Be3p BTO-
PUYHOTO NOKONEHUA € NNaHeTaMu BOKPYT HUX, YTO NPUBENO K CO3NAHUIO MHO-
KEeCTBa MecT, 60raTbiX HEOGXOAMMbBIMU 3INEMEHTAMU WU UX COLAUHEHUAMM.

OpraHuyeckue COeAMHEHUA Ha OBPa30BaBLIMXCA MNAHeTax MOTN BO3HWKATDL
8 Xofe NOCNeAyiOWeEro Tennosoro npouecca B UCTOpUU pa3BUTUA nnaHer. CyTs
3TOro Npouecca B pa3or peBe HeAP NnaHeTbl BCNEACTBUE PAANOAKTUBHOTO pacnana
ypaHa, TopuA u KanuA-40 u B BbIHOCE HAa NOBEPXHOCTb FOPRYAX PACMNaBneHHbIX
macc. BsaumopeicTBue ¢ BOAOW MOTNO NPUBECTU K OBPa3OBAHWIO CNOXMHBIX
OpraHM4ecknx COeAuHEeHUW, NOCNYXMBLUMX OCHOBON ANA BO3HUKHOBEHUA
MUBOWN KNETKU.

Bonpoc npoucxoxaeHnAa opraHUYecKUX COeAnHeHW NOMyYun HoBoe ocBelle-
HWe, KOTAA COBEPLUEHHO HEOXXMAAHHO PAANOACTPOHOMMWYECKME METOAbl NO3BO-
anMnAn obHapyXuTb B TYMaHHOCTAX okono 50 pasnuuHbix, B TOM 4ucfie OpraHun-
YecKux, CoeauHeHUn, coaepkawimx Honee necATKa aTOMOB B Monekyne. Bbinu
oGHapy»eHbl coeanMHeHUA, ABMNAIOLLYECA OCHOBOW BENnKOoB >XMBbIX OPraHM3aMos.
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Tabnuua 1

AprymeHnTtbl B NOAb3Y CywiecT B IX UMBUAUIBUMA
Hayka DBKThI
Punsnka ToaAeCTBEHHOCTL (PUIUYECKNX K XMMUYECKU X 3aKOHOB
Xnumua Bo BcenernHo#
ACTpOHOMUA
ACTPOHOMUA OpaunapHocts ConHua, ManakTukun, Bonbloe Konuuect-

80 COMHUENOAOGHLIX 3Be3g 8 ManakTuke u NOAOBHbIX
ranaxTuk 8o BeenedHoi

ACTPOHO MUA Ofmnue aBONHbLIX 3BE34, KOCBEHHBIE M3MEPEHNA, YKa3bi-
BI01UME HA CYLLIECTBOBBHUE BHECOMHEYHbIX NnaHeT

PaanoacTpoHomur OBnunne opraHnyecknx cCoeantennit, 6BHapyXeHHbIX B
FanakTuke W Apyrux ranakTmkax

Xunmua OTKPbITUE XM MUUECKON IBONIOUNY

Kocmonorua BcenexHon

Buonorna CyiecTBOBaHUE 2aKOHOMEPHON BUONOrMYeCKO 3BO-
nouuKn, 3BONIOUMOHHOE BO3HUKHOBEHUE 3EMHON UMBKU-
nusauum

ECTb OCHOBaHUWA nonaratbh, YTO B 3TUX TYMaHHOCTAX MAET UHTeHCUBHOe 3Be3fo-
o6pazosaHre U BNONHE BO3MOXHO, YTO 0Bpa3yloTCA NMNaHeTbl C yXe NOAroToB-
NEHHbIMU OpPraHUYeCKMMU COeAUHEHUAMM, KOTOpble BOBCe He 0b6A3aTenbHO
AOMXHbI PAa3PYLLIATLCA B MPOUECCe KOHABHCAUUM MnaHeT. :

KocMonorua AoBOMBHO HaaexHO YyCTaHOBMNA NyTWM 3BOMOUUMA BeLLecTBa
Bo BceneHHOW OT HYKNEOCHMHTE3a TAXKENbIX aTOMOB A0 06pa3oBaHWA Heopra-
HUuecKnx coeanHeHni. Ho Hayke Noka COBepLUEHHO He ACeH Nnepexon OT Hexwu-
8biX OPraHUYecKnX COEANHEHUN K XUBBLIM, T.e. CMOCOGHBIM K camoBOCTpon3Be-
JeHNI0O No ornpeaeneHHOMY peuenTy — TeHeTU4ecCKOMy Koay. 3TOT Nepexoan
K BbICLIE OpraHu3auvM BeuwecTBa OCTAETCA TeMHbLIM MecToM B uenu obuuen
3IBOMOUUN MaTePUK.

Cka3zaHHoe 06 3BOMIOUNOHHOM Pa3BUTUU BeuiecTea Bo BceneHHol no corpe-
MeHHbIM NPeACTaBNEHMAM MOXHO M306pa3uTh B CXeMaTu4eckom Buae (puc. 1).

Bce uznoxexHsle aprymMeHTbl COBPEMEHHOW HAYKWU B NOMNb3y CYULECTBOBAHUA
MHOXecTsa obuTaeMbliX MUPOB NpuBeaeHbt B Tabn. 1.

Takum o6pasom, HayKa npocrneauna otaenbHble OTpe3KU NyTu 3BOMNOUAU
OT 3neMeHTapPHbIX 4acTUL, RO XMBOT O Pa3yMHOro CyLecTBa.

2. NPOBJIEMA NOUCKA XW3HU BO BCENEHHONA

WTak, coBpeMeHHaR HayKa MNO3BOMIAET CAeNaTb BbIBOA O BO3MOXHOCTU
3apOXKAEHUA XKN3HW U ee Pa3BUTUA RO Pa3yMHbIX CYLIECTB BO MHOTUX MeCTax
BceneHHoOM Ha MoaxXOAALMX MNaHeTax NOAXOAALWMX 3Be3f B Hawen ManakTuke
M B APYrMX ranaktukax. [1MnoTesa o BOSHUKHOBEHUW >XWU3HW U ee IBONOLUOH-
HOM pPa3BUTUM HAa BHECONHEYHbIX NnaHeTax Tak M 6yaeT rmMnoTe3on, ecnun He
chAenatb Cleaylouwero Liara, 3aknioyaloweroca B 3KCNEPUMEHTanbLHOM uccne-
npoBawuu. PaankanbHbiM CNOCOB6OM 3KCNepuMeHTanbHOTO peLleHUA BOMpoca
6b61N0 Obl HemocpeaCTBEHHOE WUCCrlefOBaHWE OKPECTHOCTEA 3Be3f C NOMOLLLIO
aBTOMAaTUYECKUX N 0BUTaeMbIX Kopabnen, pa3BuBaloLLIMX CKOPOCTb, CPABHUMYIO
co ckopocThio cseta. OaHaKo 3To BPAA Nu Byaer ocylLecTBNEHO paHbLUe, Yem
Yepes ABa-TPW CTOMETUA, N TO TOMbKO AnNA 6nwxanwnx K ConHuy 3Be3a. Mpamoe
uccrepoBaHue ceivac BO3MOXKHO Tonbko anA Ten ConHeyHol cucteMel. B 6an-
*aiwee BpeMn ByaeT TOYHO YCTAHOBIEHO, UMEIOTCA N Kakue-nubo npoctenwuve
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thopMbI XM3HU HA OKOJIOCONHEUHbIX MNaHeTax M UX cnyTHukax. Jto Gyaer
B8>XHbIM 40CTHXXEHUEM HAYKM.

Takum 06pa3oM, ANA NOUCKA XKXU3HU OKONIO APYFMX 3Be3[l MOXKHO Paccyy-
TbIBaTb NWLUL HA AUCTAHUMOHHbIE UCCMEROBAHUA, YTO UCKMIOYaeT, NO KpaiHed
Mepe B 0603pUMOM 6yayluem, BCAKYIO BO3MOXHOCTb OBHApY>eHWUA npoCTeit-
wux Gopm, B TOM uMCne M pasyMHbIX OPM >KW3HU, He BCTYMMBLUMX Ha NYThb
TEXHUYECKOro pa3BUTUA.

OcraBaricb B pamMKax 3eMHOW HayKW, T.e. peafibHOrO HayyHOro NoAX0Aa,
MOXHO FOBOPUTL O MOUCKE M OBHAPYXEHUU >KU3HW NULL B HOPMe Pa3sBUTLIX
UMBUNM3ALUA Pa3yMHBIX CYULECTB, BCTYNUBLUMX HA NyTb TEXHONOrMYECKOro
pa3BuTHA,

BmecTe ¢ BHeseMHbIMU UMBUNUIaUMAMU (BL) HecOMHEHHO pOMXHBY CywecT-
BOBaTh WU Hu3lMe POPMbI, O KOTOPLIX Mbl CMOXeM Y3HaTe OT BLl B cnyuae ee
06Hapy>KeHNA n YCTaHOBNEHUA XOTA 6bl OAHOCTOpPOHHEN CBA3U. YCcTaHOBReHWe
ABYCTOPOHHERA cBA3KM OyAeT UMeTb KaKylo-nUubG0 3HAYMMOCTbL TONBKO ANA He-
60nbWNX PaccTOAHWA, WUCYUCNAEMBIX, BEPOATHO, NWLLbL AECATKAMW CBETOBbIX
net. Kakum xe cnoco6oM ocyLIecTBNATL AMCTaHUMOHHbIN nowck BLI?

3. NYTU NOUCKA CBUAETESIbCTB XXU3HU BO BCEJIEHHON

Bonee aBaauaTv net Hasag B >ypHane “Nature” [x. KokkoHu u &. Mop-
pUCOH 06paTnu BHUMaHWE Ha TOT (aKT, YTO NPU COBPEMEHHOM COCTORHWW

pagnoTexHMKn BO3MOXXHO YyCTaHOBNEHUe AByCTODOHHEﬁ PaagnoCBA3N Mexay .

umBunusaumeir B Hawen [anakTuke. Ho anA atoro o6oum KoppecnoHaeHTam
HY>XHO 3HaTb ANVMHY BONHbI, HanpaBjieHWe NOCbINKW U NPUMEM3 PaANOCUIHanoOB
M BpemA CBA3W. 3acnyroi aBTopoB paboTbi ABUMOCH MPEANOMOMEHUE, YTO
ANA CBA3M cniepyeT BbIGpaTh BOMHY 21 CM, NOTOMY YTO OHa A0s1XKHa 6biTh M3BECT-
Ha BCEM LMBUNU3AUUAM KaK U3Ny4eHUe HEMTPaNbHOr0 MeX3Be3HOro BOAOPOAa.
Ha 3Toi BonmHe 4enoBeYeCTBOM HeMpepbiBHO BefyTCR PaAMOAcTPOHOMUYECKUe
uccnepoBaHUA pacnpegerneHna BoaopoAa 8 lanakTuke M Apyrux ranaktukax,
4TO NOBbILIAET BEPOATHOCTL CNYYaNHOro 06Hapy)XeHNA U3y4YeHUA, NOChINaemMo-
ro kaxou-nubo Bl Ha anuHe Bonnbl 21 cm ¢ uensld 0H6paTHUTL Ha cebA BHUMa-
HUE W NONMY4YUTh OTBETHbIE CUrHafbI,

Nocne 3toit paboTbl HemMeaNeHHO HaYaNCA NOUCK TAKUX CUFHANO0B C NTOMOLLLIO
CYLECTBOBABWUX yXe€ K TOMy BpemeHu Bonswux paauoreneckonos. fouck
OCHOBbLIBANCA Ha MpPeanoOfiOXXeHUM, YTO MOXKET CyWecTBOBaTb LUBUU3ALMA
C AOCTaToOYHO 6ONbLIMM BO3PAaCTOM B TeXHONOTU4ecKon hase, KOTOpaR paHblUe
Hac Hayana nogaBaTh CUrHaNbi B KOCMOC.

Boobwe roeopA, NoUcK pasyMHON Xu3Hu Bo BceneHHon 6Gasuposanca Ha
NpeanonoOXeHuM © CyLLeCTBOBaHWW B3avMHOTO >KenaHWuA, Mo KpahHen mepe
Y HEKOTOPbIX UMBUNN3ALUIA, HaUTWU APYT Apyra.

EcTecTBeHHO, BO3HUKAET BONPOC: He MOTYT nU 6biTb APYyrue, 6onee NPoYHbIe,
HensbexHble dusnyeckve MNyTU NONyYeHUA UHGMOPMALUK O CyLLECTBOBaHWM
UMBUNU3aLMIA, He 3aBUCALUME OT WX >KenaHuA uckartb cebe nogobHbix? B utore
ABAALATUNETHNX TEOPEeTUYECKUX UCCMeAOBaHUI npobnemsl Nnoucka BU npeano-
WEH U 4aCTUUHO U3ydYeH DAL BO3MOXHLIX NYyTEW nosydyeHnn uHdopmauum, ceu-
feTenbCcTByOWEA O CcywecTBoBaHun BL|. PaccmatpuancA cregylowmi pag
Hen3bexXxHbiX NpPOABNEHWNA cyulecTBoBaHUA BlLl B KocmuueckoM MaclTabe.

1. OneKTpOMarHWTHOE W3fNyuYeHue B Pe3ynbTaTe TEXHONOTMYECKOW AEATENb-
HOCTW UMBUAM3ALWHA.

2. MexxagesaHble nepeneTbi, opraHudyemble MowHbiMu BL, ¢ okonocsero-
BbIMU CKOPOCTAMMU.

3. Cneast noceuieHna ConHeyHoi cuctemot U 3emnu passutbimu BL. Konowru-
3aumA ManakTuku.

4. ACTpOMHIKeHEPHaR AeATENbHOCTb Pa3BUTLIX UMBUIMM3ALMUNA.

PaccmoTpum 3T Bo3moxHocTn. Haubonee petansHO uccnepoBaH cnocob
o6Hapy>XeHWA NO HenpefHaMePeHHOMY PafvoOW3fyYeHUIo, YKa3aHHbIA BNepsble
WN.C. Wxnockum [1]. Takoe nsnyueHne MoXeT co3aaBaTh TeNeBMACHME, NOKA-
uMA U BHYTPEHHAA CBA3b B Mpeaenax 30HbI PacceNeHMA OKONOo CBOeN 3Be3abl.
OKasanock, HanpMMep, 4TO M3NyYeHUe HecyLLed 4acToTbl 3eMHOro TefieBUAEHUA
MOXeT 6biTh OBHapy)XXeHO cpeaAcTBaMM Mpuema, KOTOPbiMW BnageetT 3€MHaA
uusununsauma, ¢ pacctoAHuAa ao 10 cB. nev, a U3nyveHUe MOLHBIX NOKATOPOB
¢ paccroAanua ao 30 cs. net. [lnA cyliecTBEHHOro yBenuueHUA AanNbLHOCTU Tpe-
6YHOTCA NpUeMHble aHTEHHb! B AECATKM W COTHU KMIIOMETPOB, YTO B NpUHUMIe
snonHe peanuszyemo. O6Hapy>KeHue HeCyuield 4acToTbl 3eMHOr0 TeneBUAEHUA
NO3BONMT NO XapaKTepy W3MEHEHWA 4acTOTbl 3a cveT 3athhexta Lonnepa onpe-
AenuTb BCE NapaMeTpPbl 3eMHOro Wapa, HanpasneHue ocu U CKOPOCTL COBCTBEH-
HOro BpalleHWA, AnameTp nnaHeTbl, nepvos obpauleHnA Bokpyr ConHua, Hanu-
une y 3emMnan ecTeCTBEHHOTro cNyTHUKA — JlyHbi, M paXke xapakTep pacnpepene-
HWUA HaceneHnA no nosepxHocty 3emnn [6].

Mesk3gesaHble nepeneTbl cnocobamu, M3BECTHbIMM B HacToAUlee BPeMmA,
TpebylT OrpoMHoN aHeprun. [laxke pa3roH A0 NELUCBETOBOW CKOPOCTU HEBONb-
wioW aBTOMaTuyeckKow pakeTbl, Hanpumep no npoekTy “Heaan”, anA noneta
k 3Be3ne bapHapaa Tpebyer 10'% — 10'® Br B TeueHue OpHOrO—ABYX nev
pa3roHa U Takoro >ke TopmoxeHua. lNockonbky npu pabote TaKoro asurarenn
NPOUCXOAUT BbIOPOC MNasMbl B NPOCTPAHCTBO CO CKOPOCTHbIo, pasHow 0,2 ¢
{c — ckopocts cBeTa), U ¢ marHuTHeIM nonem 10°% — 10°% T, To Hen36e>kHO
BO3HMKAET CUHXPOTPOHHOE paauousslyveHue, KOTOpPOe MOXeT b6bITb 3aMeueHO
COBPEMEHHbIMK CPeACTBaMU, MO-BUAMMOMY, Ha paccToAaHuAX okono 100 cB.ner.
OnHaKo KONWUECTBEHHbIA pacueT U3Ny4YeHuA U BO3IMOXHOCTEA ero npuema
NOKa XARYT CBOEI0 A€TaflbHOr O MCCNeaOBaHUA.

Ecnu rosBopuTh O KOPabnAax, ABWKYWMXCA C OKOMNOCBETOBOW CKOPOCTLIO,
To Tpebyemaa MOLLHOCTL (haHTACTW4HA, W, TO-BUANMOMY, Aae ''CKpOMHaR’’
MOLUHOCTb ABWraTenA, paBHas MOUWIHOCTM CBeTOBOro u3nyveHna Conxua —
10%® BT, MOXeT 6biThb 3ameveHa B npeaenax Bceil [anakTUKK UMEOLMMUCA
Ha 3emne paanorteneckonamu. 1o Gbinu Hbl HeoDblYHbIE 0BBLEKTLI, ‘‘UCKYCCT-
BEHHOCTb'' KOTOpbIX Morna 6bi 6s1Tb paclundposaHa.

Hauborsee octpbimM ABNAETCA BOMNPOC O CBMAETENLCTBAX NANIEOKOHTAaKTOB,
T.e. noceweHnn 8 npownom ConHeyHOW cucTemMbl U 3emnu KopabnAamu passu-
ThbiX UMBUAU3aUMA. ECTECTBEHHO AymMaTb, YTO UMBUNM3AUUK, KOTOpPbIE >KUBYT
M pa3BUBAIOTCA B TEXHONOTMYECKON (hase AeCATKU N COTHU TbICRYENETUIN, MOTYT
OCBOVTbL KOCMMHECKME Mex3Be3aHbie neperneTbl, U MNOCTENeHHO nepeneTan
OT OAHOW 3Be3Asl K APYrOW, rae ecTh NnaHeTbl ¢ NOAXOAALUMMM YCNOBUAMM,
KonoHusuposate Bco [anakTuky. BbinonHeHO MHOro pac4etos cKOpPOCTH
ocBoeHuA, [lpy 3TOM MCMONL3OBANCA OAMH WU TOT Xe CUEHapuMil — nocbinka
Kopabna co ckopocTbio 0,1 ¢ K 6anxailen 3Be3ae Ha pacCToAHWe 10 cB.net
CO cTa naccaxupamu, [lanee NOpAAKA ThICAYM NeT 3alMeT Pa3MHOXKEHWEe Hace-
NeHWA A0 YPOBHA HECKONMbKWX MUNNIMApAOB vYernoBek, Mocne 4Yero cnenyer
HOBbI nonet cra naccaxxmpos u T1.4. OKkasanocs, YTO ANIA OCBOEHUA UNN KOJOo-
Husauum Bcen [anakTuky nNoTpebyeTcA BCErO OKOMO AecATKA MWUANMOHOB neT.
CnenoBaTenbHO, BOMNPOC O BO3MOXHOCTM KONoOHu3auuu [anakTuku cBOAMTCA
K BOMpocY O TOM, MOXHO 1M 0XWUAATb CYLLIECTBOBAHUA B HAaCTOALLMA MOMEHT
UMBUIM3ALKIA, UMEIOLLIMX MHOTME MUNININOHbI NeT TEXHOMNOrnYecKOM 3pbl MU3HK?

Mo paHHbIM KOCMonoruW, Bo3pacT BceneHHo#n cocraenaeTt okono 15 mnpa
neT, a BospacT ranaktuk ~ 12 mnpa net. YuuTelBas, 4To No npumepy 3emnu
TpebyeTcA ~4 MNpa neT 3BOAOUMM OT KNETKU A0 KOCMUYECKOW UMBUNM3aUUY,
nony4aem, 4TO UMBMAM3AUMM B TeXHONOrnuyeckoir ase MoOrnmM BO3HUKaTL
~8 mnpa net Ha3aa.



Takum 06pa3oM, AOMKHO BbiTe MHOIO CTapblX KOCMUYECKUX UMBUAN3ALUNA,
Ha4YaBLUMX OCBaMBaTL [anakTUKy HECKOAbKO MWUNNMApAOB NeT Ha3aj W, cornac-
HO pacuetam, adsHo ocsBouBlinx ee. o 3Tum pacuetam ConHewHan cuctema
u 3emnAa MOrfM HEOAHOKPATHO MOCEWATBCA, O YeM BO3MOXHO UMEIOTCA MaTe-
puaneHbie cBuaeTenncTBa. B cuny ckaszaHHoro npobnema nNaneoKoHTaKTOB
AOSKHA Cepbe3HO u3y4aTbCA. MMelowmnecA nonbITKM TPAaKTOBKU HEKOTOPbLIX
MaTepuanbHbIX AaHHBLIX KaK  CBWAETENBCTB NANEOKOHTAKTOB, K COXafeHUIo,
HEeAOCTAaTOYHO apr yMeHTUPOBaHb!, 3 NOPOIO MPOCTO NOBEPXHOCTHbLI. B HacToAWwee
BPEMA, NO-BUAMMOMY, HAAO CYNTATb, YTO NaNEOKOHTAKT He A0Ka3aH, HeoCnopu-
MbIX cBuaeTenscTB noceweHnA ConHeyHom cnuctems! n 3emnu Her.

Ecnu cuntate Hen3BexxHbiM 3aceneHue BCel ranaKkTUKKU, TO Tem Honee Heus-
6exxHbIM 1 HeobxoauMeIM Byaet HaubGonee NOMHoe OCBOEHWE UUBURU3ALMEN
30HblI 0BMTaHMA OKOMO CBOEN 3Be3Abl NO Mepe PasBUTUA U yBENNYEHUA YUCNEH-
HOCTU HaceneHnA. 37O AOMKHO NPUBECTM K CTPOMTENLCTBY, KAaK UX HazblBan
K.3. Uunonkosckuin, “acbupHbix” ropoaos. Ceituac y)ke cO3palOTCA TeXHUYECKNE
NpoeKTbl TaKWX MOCeNeHMn Ha COTHM TbicAY obuTaTenen. Takum o6pasom,
Heu3be)kHO co3aaHne B KOCMoOce GOMbLUMX WHXKEHEPHbBIX COOPYXXeHU, T.e.
acTpoUHIKEHEPHaA AEATENbLHOCTb LMBUAU3ALNN.

MoxHO B npuHUMNE MLICAUTL CO3AaHUe TaKOro NACTHOrO Kofbua Op6uT
C WUCKYCCTBEHHLIMWU NOCENIEHUAMMU, KOTOPbie NEPeKpOolT IHAUATENbHYID YacTb
NoToKa CBeTOBOW 3HEPruu CBOEW 3Be3fbl. Tak BO3HUKNA W3BecTHsA cdepa
Uunonkoeckoro—[flaitlcona. Ecnu  WHXKEHEPHbIE COOPYXEHWA  fepexpbiBatoT
BeCb NOTOK, 4YTO, B MPUHUWUME, BO3MOXHO, TO W3BHE Takam cucTema 6yper
Ka3aTbCA MraHTCKOW nHpakpacHON 3Be3A0i pasmepamu Gonee 1 a.e. OTtclona
BO3HWKNMA MbIC/Ib UCKATb TaKue 0O6beKTbl M OHM GbiIM HaWaeHbl, HO XapaKTe-
PUCTUKKU UX M3NYYEeHUA COBCEM He NOXOXU Ha OXMAAEMblE XapaKTepUCTUKMU
UCKYCCTBEHHOI O COOPYXEHUA.

Mbi paccmoTpenut yKa3aHHble Bbille NyTW NOMCKa pasyMHOM >u3HW Bo Bce-
nexHHon. Hano ckasaTh, 0A4HAKO, YTO BCE OHM, NO CYLLECTBY, OTHOCATCA K MOUCKY
B obveme cBoeh [anakTuxn, Tak Kak oB6bekTbl MeTaranakTWku CRUWKOM
yAaneHbi, 4To6bl HaaeATbCA (PUKCUPOBaATL Kakue-nubo M3 yKasaHHbIX cBuae-
TENbLCTB XU3HM Ha MEXIanaK TUYeCKUX PACCTOAHNAX.

B npusoaumom HamMu aHanuse Mbl ONMpPaeMcA Ha NOMCK YeNoBeKOMNogo6HOM
UMBUNN3AUMK, HAXOAALLEHCA, NO KpalHei mMepe, MPUMEPHO HA TOM >Ke Hay4HO-
TEXHNYECKOM YypOBHe, TONLKO MOXET 6biTh C TOW pasHuuel, YToO oHa osnaaena
cnocob6amMn HeorpaHW4eHHOro NPou3BOACTBA 3Hepruun. Mpu ITOM MbI cuuTaem,
YTO UMBUNIM3ALNA NONb3YETCA TeMU XXe 3aKOHamMu Npupoabl, KOTOPble N3BECTHbI
Ha 3emfe U KOTOPbIMKM Mbl NONb3YEMCA B CBOEN TEXHOMNOFUYECKOW AeATenb-
HOocTU. Mbl He OCHOBbIBaEMCA Ha BO3MOXXHOCTM 3HaHUA UMBUNMU3ELMEN HOBBIX,
HEM3BECTHbIX HaM 3aKOHOB, TaK KakK B 3TOM criyyae 3TO 6b1/10 6b1 He Hay4Hoe
uccnepoBaHue, a HayyHaa ¢aHTacTuKa.

4. OBWUE NONOXEHWA TEOPUM BL.
APOTWBOPEYUA MEXAY BbiBOAAMWU TEOPUM U ONbITOM

W3anoxeHHble Bbile HanNpaBneHMA NOWCKA CBUAETENLCTB CyLIECTBOBAHUA
aHTponomopdHo# uuBUNM3auMM Bo BceneHHOM oCHOBLIBAIOTCA Ha pAae Teope-
TUYECKUX MOJIOXKEHUA O BO3IHMKHOBEHUW W 3aKOHOMEPHOCTAX Pa3BUTUA LUBU-
nu3auni. ATU NONOXKeHNA MOXHO chopMynNMpoBaTh TaK:

1) u3Hb Bo BceneHHOM BO3HWKaeT HenpepbIBHO, HAYMHAA ¢ O6PA3OBaHMA
3Be3/L BTOPOro MOKONEHUA, T.e. NPUMEPHO B Te4yeHUe NOCNeAHVX
12 mapa net; ’

2) BHe3eMHble KOCMWUYECKME UMBUNU3AUUKM BO3HWKAKT 3IBOMIOLMOHHBLIM
NyTeM HenpepbIBHO Nocneaxne ~8 mnpa ner;
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3) cywecTBYeT 3aKOH HEOrpPaHWMYEHHOW 3IKCMAHCUW PasyMHOW KWU3HW, T.e.
cheMneHMe ncenenaoBaThb Y 3aHATb MAKCUMaENbEHOE NPOCTPAHCTBO,

4) yuBMAK3aAUMKW A0CTWIAKDT YPOBHA, NPU KOTOPOM BO3IMOXHA MAPAKTU-
yeCKW HEOTPaHUYEHHAA CKOPOCTb HeNPepPbLIBHOTO NPOU3BOACTBA 3HEPrUU.

MepBoe NONOXKEHWE OCHOBLIBAETCA Ha MOMYanuMeo OO6LIENPUHATOM MHe-
HUM, 4TO *M3Hb Kak YHKUMA MaTepuu BO3HWKaeT HenpepsiBHO MO Mepe A0-
CTVXKEHUA oOnpefeneHHoOW opraHn3auun matepun Bo BceneHHol B ee 3BOstO-
UMOHHOM Ppa3euTun. Hauano 3voro npouecca rnocne Bonbworo B3pbIBa onpe-
AeNABTCA CPOKAaMW CMHTe3a BCero Habopa TAXefibix 3nemMeHTos M obpasosa-
HUA 3Be3A ¢ nnaHeTamu. Kak y)ke roBopuMnoch, KOCMOSMOTUA AaeT ANA BO3PacTa
BcenerHot ~15 mnapa nev. Tpex MuNAMapaos fneT no TeopeTuyecKum mope-
nAM BMofHe xsartaeT AnNA obpa3zoBaHMA BOAOPOAHO-renueBbIX 3Be3f MNepBoro
NOKONEHNUA, CUHTE3a BHYTPU HUX TAXKEMbIX INEMEHTOB, PACCEAHMA W KOHAEH-
cauuu B 3Be3wbl BTOPOro nokoneHwa ¢ nnanetamu. OTcioaa nonyuaeTca, 4To
HaYaBLLIWACA Nocne 3TOr0 MEpuol, KOorpa Crano BO3MOXXHbIM BO3HUKHOBeHWe
KU3HM, ANUTCA YXKe ~12 MApA ner.

Mocne 3TOro HauMHaeTCA 3BONIOUNOHHOE pasBuThe OPM HKU3HK OKOIOo
K40 U3 3Be3A, FAe OHa BO3HWKNAG, OT KNETKU A0 TeXHONOrUYecKoWn Uunem-
nusauvu, Ha 4to Ha 3emne ywrno okono 4 mnpa net. [puHUMaA 3TOT CPOK
33 HEKOTOPYIO CPEAHIO OUEeHKY, HeoBXoAuMYK ANnA BO3HUKHOBEHUA Pa3y-
Ma W LUMBWNM3AUMM, NOMyYaeM BTOPOE MONOXEHWe, KOTOpoe, Kak BUAHO, AB-
fIRETCA MEPeHOCOM 3eMHOrO ONbITa Ha BCIo Beenernyio. 310 MmoneT GeiTh OCHO-
BaHO TONbKO Ha yBeX<AeHWW, YTO 3aKOHbI 3BOMIOUUK XXUBOTO, YCTAHOBNEHHbIE
3BONIOUMOHHOI BMONOrMe, ABRAIOTCA YHUBEPCANbHbIMU U AERCTBYIOT BO BCEN
BceneHHou.

TpeTee M yeTBEPTOE MOMNOXEHUA, MO CYLECTBY, TOXE OCHOBaHbl Ha 3eM-
HOM onsITe.

3aKOH HEOrpaHWYyeHHOM IKCMaHCUKU XWU3HU ANA NpOCTerunX ee thopm ABNA-
€TCA BHYTPEHHUM (HEOCO3HaHHLIM) umnepaTuBoM. [nA pasyMHbiX couMans:
HbIX (DOPM >KU3HM B €CTECTBEHHbIA MPOLECC IKCNAHCUK BMELLUMBAIOTCA Hava-
na pasyMHOro perynupoBaHvA, T.e. UeNW v ApYyrue COLManbHO-3KOHOMUYe-
ckue KaTteropuy. BmecTe ¢ 3TUM BO3HMKAEIOT ¥ HOBbie MOLLHbIE WMMAYNLCHI
3KCnaHcun pasyma, Takue, Kak nNosHaHue BecenenHow.

YeTBepTOe MOnNoXeHMe — pe3ynbTaT AOCTMXKEHWA HayKu U TexHonoruu no-
cneaHux pecatunetwin. OsnafeHue TepmMOALEpPHOW 3HepPruew No3sonAeT MMeTob
NPaKTUYECKW HEOrpaHWueHHble BO3MOXHOCTU NPOuU3BOACTBE niobbiXx BUAOB
3Heprun. Hawla umBMNU3aUMA HAXOAUTCA Ha NOPOre 3TOFO KayeCTBEHHO HO-
BOrO pybexa ceoero passnTuA.

HenpepbIBHOCTb  BO3HUKHOBEHUA >KM3HW W UuBuIM3auni Bo BceneHHow,
a Tarxoke BO3MOXHOCTb NPOWU3BOACTBA HEOIrPAHMYEHHBIX KONUYECTB 3IHEprum
66111 rNaBHBIMU TEOPETUYECKUMU TONOXKEHUAMU, Ha KOTOPBIX CTPOUNUCHL Bbi-
BOAbI O CYLIECTBOBaHWA APKWUX CBUAETENLCTB [AEATENbHOCTU KOCMUYECKUX
uvBUnn3aumit Bo BeenewHon [7].

DNeicTBUTENBHO, HEOrpaHWYeHHple BO3MOXHOCTM 3HepProfNpou3BOACTBA WU
Bonbllioe BPeMA >KM3HW B TexHonoruueckoit ¢hase cTapbix UMBUNU3aUWMIA A0-
NycKalT BCe, YTO TONbKO HE NPOTUBOPEYWUT 3aKOHam NPUPOAbl (PU3nKK, Xu-
‘MUK, 6uonorunm u ap.). Bo3MOXHO co3aaHue TUraHTCKUX acTpouHXeHepHbIX
COOPYXEHU, NOCbINKA MOLLHEeALWNX 3NeKTPOMAarHMTHbIX CUrHAanoB Ha BCHO
BceneHHylo, aarke nepeasukeHne 3Be3fA, UX CTONKHOBEHWA, B3PbIBbI W T.M.
OaHUM citoBOM, BO3MOXXHa repecTpoitka scev ManakTuku.

Pap vccnepoBaTeneit CHMTAOT, YTO Pa3 3TO He 3anpeweHo 3akoHamu du-
3UKKW, TO MHOMME U3 3TUX BO3MOXHOCTeit 06A3aTenbHO AOMKHBLI ObITh OCY-
wecTeneHbl. JTO MONOXeHWEe NPWBENO BbIBOAbLI TEOPUU K PE3KOMY PACX0OX-
AeHUIO ¢ HabnoAaTenbHbIMU AaHHbIMW, BbiBoAL! Teopww MPUBOAAT K Hewus-
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6exxHOM KonoHW3auMnm [anakTUKW, CYWeECTBOBaHWID 'KOCMudeckux yYygec’’,
CBA3aHHbLIX C KOCMUWYECKOW [EATENLHOCTLIO CBEPXUMBUAN3AUUNA, CYLLIECTBO-
BAHWIO MOLUHbLIX 3NeKTPOMArHUTHbLIX CUFHANOB, NEerKo MNPUMHUMAaeMbIX Ha Npo-
CTeAluve CPEACTBd, KOTOPbIMMW, HaNpUMep, BNafeloT AaKe MnafeHYyecKue uu-
BUNU3AUMK, TONBKO YTO AOCTUTLUME TEXHONOrM4ecKoi asbl PassuUTUA, BPO-
Ae Hawe#n 3eMHOW uMBMNU3auMKM WM T.n. Hudero noxoxero He HabnwopaeTtcs,
RaXke chneuunansHbie NOUCKMW CUTHANOB HE Aany NONCXWTeNbHbIX Pe3ynsTartos.
KocMoC MonunMT — Tak pe3lMupyeTcA B HAcTOALLee BPEMA OTCYTCTBME KaKuX-
nbo cevaeTenscTB cyuiectsoBadmAa BL Bbiwe nopora HabnopatenbHbiX BO3-
MOXXHOCTEN, AOCTUIHYTbIX Halien UMBUNN3aunen.

Otctoaa, BooGuie roBOPA, MOXHO CAENaThL OAMH U3 TPeX BbLIBOAOB: nubo
HeBepHa TeopuA, NuBo HEeAOCTaTOwHbI HabniopaTenbHbie NaHHbLIE, WUNK >Xe Teo-
PUA BepHa, HO BHE3EeMHbLIX UMBWMAW3AUWIK HeT BooOGule, a8 HaWa UMBUAN3AUMA
YHUKANbHa W eAWMHCTBEHHA, NO KpanHen mepe B Hawew ManaxkTtuke. 3ToT no-
cneaHuiA paauKansHbii BbIBoA Obin caenan crauana XapTtom, 3atem WU.C. Wknos-
ckum [1]. Beiasuranuce M Apyrue, MeHee paguKanbHbie YTBEPXAEHUS O TOM,
YTO uMBUNM3aLMKM, AOCTUTHYB TexHonoruueckor asbi, BbicTpo norubawor,
HanpuMmep OT 3arpA3HeHUA OKPyXKatolwen cpeasl, ANEPHOW BOWHLI U T.M., He
ycnemas pewuTe npobnemMsl CBA3M € APYrMMU UMBUAW3AUMAMM U OCBOUTL
Apyruve 3se3fHble CUCTEMbI Y TaNaKTUKHK.

YteepaeHne 06 YHUKANLHOCTW 3eMHOW UMBMAN3AUMUM (DaKTUHECKWN BCTY-
NnaetT B KOHDNUKT C NPUBEAEHHbLIMU Bbilie BLIBOAIMU HAYKU O MHOXECTBEH-
HOCTU NOAXOAALMX MECT ANA BO3HUKHOBEHWA U Pa3BUTWUA >KW3HW B0 BceneH-
HOM u o 60nbLIOK BEPOATHOCTU BO3HUKHOBEHUA TaM >KU3HW NyTeM TOM XKe
Xumudeckon u bBuonorvdecko 3sonwuMd. Ham npeacTaBnAeTcA, 4YTO, CKO-
pee BCEro, HEBEPHbl HEKOTOPble NOSIOXKEHUA Teopud BO3HUKHOBEHUA U pas-
BUTWA XN3HU N umsBunu3aumin (4, 8, 9.

Mpexnae BCcero, AymaeTcn, HaAO OTKa3aTbCR OT NONOXEHWA, 4TO BCE He-
3anpeueHHoe U3nYecKUM 3aKoHoM GyaeT o6A3avenbHO peanu3oBano. Hano
WCKAaTh NpPefenbHbie BO3MOXHOCTY B PasBuTMK UMBUIN3AUWMK, OfipeaenfAembie
He TOMbKO (DU3n4ecKUMK, HO ¥ BMoNOTMUeCKUMKU ¥ couunanbHbimu Tpebosa-
HUAMU. 3TO OQUEHbL CHOXHO U K3XKETCA NORHOCTLIO HEONPEAENEHHLIM, NOCKOb-
Ky COUManbHbie 3aKOHOMEPHOCTM BPAA NWM MOryT ObiTh MpPeAcKasaHbl Ha acT-
poHoMudeckue cpokun. [nA umeBunan3aumm BaXKHbL! Takile KaTeropuu, Kak uefb,
uenecoofpaszHOCTL, 33TPaThl TPYAE, BPEMEHWU, 3HEprun 1 MaTepuranbHbix pe-
cypcos.

OpHaKko NpakTMYecKWU BCe YKa3aHHble KaTeropuu CBA3aHbI C 3IHEPronpo-
M3BOACTBOM 4, YTO UEHHO, MOryT OblTb BbIPa)KEHb! Yepe3 Hero KomnuyecreeH-
HO. JOHepronpou3soACTBO ONpPeAenAeT MaTepuansHbId U AYXOBHbIM nporpecc
obutectra. BO3MOXHOCTM UMBMAM3AUUKM uenuKOM ByayT onpeaenAtsCA BO3-
MOXHOCTAMU 3Hepronpoun3soactesa. WmewTcA nu 3aech Ge3rpaHuuHblie BO3-
MOXHOCTH, KaK 3TO CYATaeTCA PAAOM Uccneposatenein?

5. NPEQENbLHLIE IHEPFETUYECKUE BO3MOXHOCTHU UUBUNU3IALNNU

PaccMOTpUM UMBUAN3AUUIO, KOTOPaR ANA obecrieyeHUA XU3IHKU U [ieATeNb-
HOCTW MPOU3BOAMT HEKOTOPOE KOMUYECTBO 3HEPriv CBepX 3Hepruu csoed
38e3/bl, AOCTUraloWer 06bIYHO NNaHeTs!,

Loctwenve nwo6oin uenu uueunuzauuu TpebyeT TPYROBLIX, MarTepuans-
HbIX W 3HepPreTUYECKUX 3aTpat. YCNOBUA AOCTUXEHWA LUENU MOXKHO NONHOCTLIO
xapaKTepu3oRaTe aIHepreTuyeckumu 3arpatamu Q. OHu cknaaviBaloTcA 13
3aTpat 3HEPruM Ha MoAAePIKaHUe YCNOBWMN KU3HU UCTIoNHMTeNet 1 3aTpaT 3Hep-
rum cobcTBeHHO Ha paboTy ANA AOCTUXKEHUA Uenu. JTa 3HePruA B KOHEYHOM
cHeTe nepexoauT B TENNO W AOMNCHWTENbHO HarpeBaeT mecTo obutaHuA uwu-
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BMAM3auMK — nnaneTy. BenvuwHa NONONHWUTENbHOTO HarpeBa NNaHeTbl 3aBM-
CMT TONLKO OT CKOPOCTWU NMPOU3BOACTBA 3Heprum A = Q/t, rae t — BPEMA RO-
cTwkeHua uenn. Kak MnoKasbiBalOT pacuyeTs!, AONONHUTENbHOE MPON3BOACTBO
3Hepruy B cpeae oOMTaHWA MOXKET COCTaBUTb He Bonee ThICAYHOW AonW nosy-
yaeMoit OT 3Be3nbt 3Heprwn [4, 8], Tax, Hanpumep, 3emna nonyyaer ot ConHua
10'7 Br. LUuBunusauma ANA NOAASPXKAHUA CBOErO CYUWecTBOBaHUA Ha COBpe-
MEHHOM YPOBHe AononHWUTEnsHo fpowssoaut 10°° Br, T.e. 2,5 kBT Ha ueno-
gexa. pu npouseoactee 10'° Br, T.e. oaHoOi coTol oT nonyuaemown oT ConH-
ua aHepruu, CpPeaHAA Temneparypa Ha 3emne MOBLICUTCA Ha 0,75°C, uto yxe
NpYBeAET K CUMbHENWNM N3MEHEHNAM B NPUPOAE NMNAHEeTbE.

BenuuvHa nNpoOUIBOANMON UMBUNM3AUWEN 3IHEPTAM CBEPX 3IHepruun 3ee3nbl
33aBUCUT, PazyMeeTCA, OT BellMYUHLI MOBEPXHOCTU, N0 KOTOPOW pacceneHa uUu-
Bunn3auma. Yem Gonbluylo 3Hepruio csoel 3Be3Abl NepexsBarbiBaeT UMBUIN-
3aumA, TeM GONbLIYIO 3HEPrUI0 OHa MOXKET JONOMHWUTENbHO npoussecTn. Ecnu
cthepa 06uTaHMA HenpepbIBHO OXBaTbIBaeT BCIO 3Be34y, TO TbICAYHAA AONA RO-
NONHWTENbHOTO NPOW3BOACTBA 3He§)rmu 6yaer orpomHa. lnAa conHeuHoit uu-
BUAW3aLUY 3T0 cocTasut okono 10%° Br.

OaHaKo HWKTO He NOAYMAaj CePbE3HO O TOM, KakUM 0Opa3omM NONHOCTLIY
3KpPaHUpPOBaTh U3NyveHWe CBOeW 3Be3Abl, co3nas chepy Linonkosckoro—[Lain-
coHa. Kak 0uYeBMAHO, 3KPAHWPOBKA AOKHA OCYWEeCTBAATLCA Tefamu, ABU-
KYWMMIKCA Mo opbutam B 30He obutanua. Hanpumep, utobul NEpeKpsuiTh B8CHO
3Hepruw ConnHua, HY)XHO CO34aTh Ha opbutax BoKpyr Hero 4 mnapa cdep pas-
mepamu ¢ 3emmo! BpAa nn MOXHO Tak pacnofioxnts opbutel B8 ciepryeckom
cnoe, He BbLIXOAA W3 30HbI OOUTAHWA MOPAAKA OAHOW ACTPOHOMUYECKOW epu-
Huus! (B8 npegenax paccToAHWA o7 Bedeps:i Ao Mapca), utoBbl 3ta cucrema
6bina ycroruneon. [o-BMAUMOMY, NPAKTUYECKA BO3MOXKEH [EPexs8ar TONLKO
onpeAeneHHON JONMWU IHEPTUN 3Be3[bl, HANPUMEP MWANUOHHOW, ANA 4YerQ, oa-
HAKO, HYXHO CO38aThb 4 TbIC. COOPYEHUW Pa3mMepPoM ¢ 3emno Karkaaa!

Kcratu, paxe Takoe rpaHAMO3HOE KOCMUYECKOE COOpPYXeHue, NepeKpbl-
BaA BCEro MUMASIMOHHYIO 4acTb NMOTOKA, BPAA NU MOXeT bBbiTb 3amMeueHO Ka-
KUMU-nnbo CcoBpEMEHHLIMWU CPEeACTBaMW. Beab NPU 3TOM TOMLKO MUITINOH-
HaA 4acTb CBETOBOW 3Hepruy 3se3nbi ByneT nepepabarbiBathcA B MHBpPaKpac-
HOE N3nyveHune.

NMpy munnnorHoit Aone nepexeata 3Hepruy Connuya umBunusauma Oyner
NONyYaTh TONBLKO 10%% Bt u MOXeT AONOAHNTERLHO NPOW3BECTHN 10'7 BT,
1.e. npumepHo B 10 Teic. pa3 Gonblue TenepewHero yposHsa., Ecnn aaxe sen
3Ta MOiHOCT, OyaeT HanpaBneHa Ha NOCLINKY BCEHANPABNEHHOTO CUTHana,
TO 3TO AacT A3aNLHOCTL CBA3W He Gosiee 100 cB. nev. Ho ecnu yyecTts, 4TO Ha
Kaxgon 13 10 Toic. Nnaner ByaeT HaceneHue C TaKOh XKe UACNEHHOCTLIO, Kak
Ha 3emne, To Bce aononHuTensHeie 1017 BT yilayT Ha noagepxahue Kusnu
Hacenenunna. Takum 00pazom, He TONLKO HEOrPaHUYEHHOW, HO [A3XKe [OCTaTOY-
HOW cBOOOAHOW 3Heprven uvsuAu3auuu pacnonarate He moryTt. [Toao6Hble
VAeU 3KOHOMUYECKUX OrpaHuuerni 3HepronpousBOoACTBa PaspaboTaHsl Taroke
8 poknape K.K. Pe6ave (cm. ¢.30 Hacr. c6.).

Y KOCMW4ECKOW UUBUAM3AUUM, OBNAAEBLUEH BO3MOXHOCTLIC MPOU3BOA-
CTBA HEOrpPaHUUEHHOrO KOnuYecTsa 3Hepruuv, 6yayt 3aboTel O TOM, Kak orpa-
HUUUTL CKOPOCTL ee NPOU3IBOACTBA, uT0obLI He neperpets cpeay v B To ke Bpe-
MA ya0BnReTBOPUTL BCE HYXAbt uusunuizauun. Takum obpazom, smecto po6-
nemMbl, Kak ygenuuuTs 3IHepronpPov3BOACTBO, XAPAKTEPHOW ANA COBPEMEHHO-
TO YpoBHA Pa3BUTUA 3eMHOK UMBUNU3auuK, ByleT BO3HMKATL nNpobrnema, Kak
OrpaHNYuUTL NPOM3BOACTBO 3HEPrUW, NPEeAHa3HaYeHHON ANA [LOCTMKEHUA Tex
VNIV UHbIX Luenen.

Notpebnenne aveprun uMBUNUANUAE aomsnt— -
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neHnA, onpeaenAeMoe 3akoHaMu Gu3nku. [lnA NOACHEHUA 3TOro Npusesem
chopmynuposantoe B [4], Kaxk fpeacTassiAeTCA, AOBONLHO NofiHoe (HYHK-
UMOHaNbHOE OMpeaeneHne UMBUNU3AUMU Kak 'oBWHOCTU Pa3syMHbiX CYULECTB,
XapakTepuayemoin obmeHOM 3Hepruen, macconm u UHMOPMALMEN BHYTpU ce-
68 U C BHEWHE! CPefor C Uenbio NOAAEPKAHUA XU3HWU U NPOrPECCMBHOrO Pas-
BuTuAa”’. [Ipyn 3TOM O4EBUAHO, 4TO BpeMA obmeHa, PaBHOE PAaCCTORHUIO, AeneH-
HOMY Ha CKOpOCTb 0bmeHa, AOMKHO OblTh MHOMO MEHbUIE XapaKTepHoro Bpe-
MEHU DAa3NUUHBIX M3HEHHO BaXKHbLIX NMPOUECCOB 8 UMBUAM3auUNK. [TpU ckopocTu
obmeHa maccoit n 3Hepruen ~ 0,1 ¢ pasmepbl UMBUAK3AUMM He AOTDKHBLI Npe-
BblWaTh HECKONbKMWUX CBETOBbLIX 4acoB. JTO 3KBWUBANEHTHO pacceneHuio B npe-
Aenax op6utebl Ypana. OfHAaKO BHELWHWE 3aMapCHMaHCKUWE MOCENEHMA [O0SKHbI
6yAyT NPOU3BOANTL AONONHUTENLHYIO IHEPrUIO, 4TO6bLI KOMNEHCMPOBATL HEXBAT-
KY COMHEYHOW 3HEepruu AnA CO34aHUA NPUEMNIEMbIX TEMTEPATYPHbIX YCAOBWA.

HeobxoanmocTts, obmeHa maccon U uHdopmauueids Npu OrpaHUYeHHOCTH
CKOpPOCTV OOMeHa CKOpPOCTLIO CBETAa AENaeT NpaKTUYecKu HepeansHbIM obpa-
30BaHUE ranaKTU4eCKON LIMBUIN3ALUM, O KOTOPOIA HacTo NUWYT haHTacTel.

Takum ob6pazoM, uMBUNM3auuA 6GyaeT orpaHuueHa NpPocTpaHcTBOM obuTa-
HWA OKOJI0 CBOEW 3Be3Abl W, CNEeAOBaTeflbHO, OrpaHuYeHa B POU3BOACTBE
3Heprun. MO>XKHO, OAHAKO, HECKONbKO 0CnabuTe 3anpeT Ha MNpPon3BOACTBO
aHepruv, ecnu npouecchl, Tpedbywouwmve BGONLWOTO 3HEPToOnOTPeHNeHnA, Bbl-
HOCUTbL AOCTATOYHO AaneKko 3a fnpeaensi cpeAbl 06UTAHWMA, Hanpumep Ha [lyHy.
Ho npu 3tom He cneayeT 3a6biBaTh, YTO ANA CBA3M C O6BHEKTOM HyXeH By-
AeT KOCMWYEeCKWI TPAHCNOPT W HYXHO CuMTaTh, HE ByaeT nu Npu 3Tom B cpe-
Ae 06uTaHMA BblaeneHo 6Honblle 3HEpPruu, uem BblHeceHO. CneayeT, oAHaKo,
CKa3aTh, YTO eCHN PAcCEefieHUE BO3MOXHO Ha aCTPOVHIKEHEPHBLIX COOPYMEHUAX,
KOTOpble MMEIDT MAacCy, MHOTO MEHbLLYI 3eMHOW, M Hebonblioe rpaBuTauu-
OHHOE none, TO KOCMUYECKUU TPAHCMOPT MeXAy TaknMu obbekTamu Moxker
6bITb HE OueHb IHEProemMKUM. B 3TOM CMbiCfle pacceneHue Ha MNaHeTax MeHee
yAo6Ho, Tak kak TpebyloTcA Bonblve CKOPOCTU OTPbLIBA ANA KOCMUYECKOro
Tpaucnopra.

N3 CKas3aHHOro O4eBMAHO, H4TO AOMNYCKaeMaA CKOPOCTb BbiAENEHUA UMBU-
nu3aumnen 3Heprun ABAAETCA B KOCMWYECKOM wmaclutabe BecbMa CKPOMHOMN
BENIMYMHOWN, KOTOPaAA HE MOXET oBecneunTs ''KOCMUYECKOTO yyaa’’.

OrpaHuueHue CcKOPOCTM MNPOM3BOACTBA 3JHEPTUM HAKNAAbIBAET >KECTKue
OTPaHUYEHUA HA BPEMA BbIMONHEHWA TOW UMW WUHOW 3ajaun. Tak, ecnu AnA
CO3/aHMA KaKoro-nMbo KOCMUYECKOFrO coopy>keHua TpebyetcAa avepruAa Q,
TO CPOK co3AaHuMA OyaeT onpeaenAvTbCA AONYCTUMOW CKOPOCTbIO 3HEpromnpo-
n3soactea A T.e. t = Q/A. B yacTHOCTU, HanNpumep, ANA CTPOUTENLCTBA MOLL-
HOro BCEHANPaBNeHHOro paavomManka, obecneunBalolllero [anbHOCTL AENUCTBUA
1000 cB. net v ypaneHHoro ot 3emnu Ha GesonacHoe paccroAaHue ~ 100 a.e.,
noTpeGyeTcA, Kak Nokasanu npocTeie pacweTsl, ~ 10°3 M. MNpn npeaensHon
ckopocTn 3uepronpoussoactea 102° Bt ana cTpoutensctsa novpebyeTca
spema 103 ¢, T.e. ~ 300 Tbic. net [4]. KoHeuHo, HUKaKaA UMBMAM3AUMA TaKOTO
MaAKa CTpouTb He ByneT. JTO pelleHne, Kak BUANTCA, BbiTeKaeT U3 conocrasne-
HWA Lener 1 3aTpar, a 3HauMT, ABNAETCA COUMaNbHbLIM aKTOM.

Mbi NpuBenu KpaiHWe, MaKCUMAarnbHbIE OUEHKW 3HEPreTUYECKUX BO3MOXK-
HOCTein umBuAM3auun. Ha camom aene owm 6yayT euwte ckpomHee. Takum 06-
pa3om, rnaBHaA fpPWuYMHA CABPXUBAHUA CKOPOCTU JHEPrONpPOM3BOACTBE —
3to TpeboBaHMe OXpaHbl Cpefbl OBUTaHMA OT 3IHEPreTMHECKOrO 3arpPA3HEHWA
M HapyLlWeHNA IKoMorMyeckmnx ycnosuil. CkazaHHoe Bbille 06bACHAET OTCYTCT-
BWE MOLWHbLIX BCEHaNpPaBNEHHbLIX PAAUO- U ONTUYECKUX CUFHaNOB UCKYCCTBEH-
HOFO NPOUCXOXAEHUA U3 KOCMOCA.

Oanako atm orpannueHua He UCKAWaAT MeX3Be3fHble Nepenetbl ¥ Ko- .

noHusauunio anakTuKK, XOTA, MOXET GbiTb, CYWECTBEHHO WX 3aTPYAHAIOT.
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6. BOSHUKHOBEHUWE XWU3HWU U IBONMIOLUA BCENEHHOMN ’

Ewe O0aHUM W3MEHEHMEM TeopeTUYECKUX TONOKEHUA ABAAETCA MPeAno-
KeHHaA aBTOPOM runoTe3a OAHOPA30BOr0 B3PbLIBHOFO MPOUCXOXAEHWA >KU3-
Hu BO Bcenennon B onpepeneHHov dase ee IBOMOUUM HA NOAXOAAWMX Nna-
netax [9]. B camom:aene, passe AOKA3aHO, 4YTO XU3Hb BO3HWKAET HenpepbiB-
HO No Mepe 06pa3oBaHMA MiaHeT ¢ MNOAXOAAWMMM YcnoBuAmMu? 3Tux AoKa-
3aTenscT8 HeT. CKopee BCero, BOZHUKHOBEHME XXM3HU — TaKOW CNOXHOW BbIC-
wei (OpMbl OpraHvsauuu mMaTepu — MPOM3OLINO OAHOKPATHO KAaK 3aKOHO-
MEpHbIA 3Tan 3gomouun BeeneHHoR B UEAOM Ha CAOXKMBLIMXCA K ToMY Bpe-
MEHW MNaHEeTHbIX CUCTeMax W MNo3AHee XW3Hb CMOHTAaHHO He BO3HuKana. JTo
03HAuaeT, YTO XM3Hb Ha APYrUx NMOAXOAAWMX ANA 3ITOrO MNaHeTax BO3HUKNA,
Kak W Ha 3emne, 4 mnpa net Hazaa. [lanee Ha4anocb 3BOAIOUMOHHOE PA3BUTHE,
koTopoe Ha 3emne notpe6osano 4 MNpA net ANA TOro, uTo6bl BO3HUKNE Tex-
HOMOMMYECKaR UMBUAW3AUMA, CYWECTBYIOWAR 8 3Ton dase ewe Medee 100 ner.
Ha pasHbiX nnaHetax W3-3a Pasnu4HbiX BHEWHUX YCNOBUW 3IBONOUMA MOrna
WATA C PasHbIMW CKOPOCTAMW, OAHAKO BEpOATHEe BCErO, YTO CKOPOCTb 3BO-
nlounn  onpeaenAeTcA BHYTPEHHUMM 3aKOoHamMu pa3Butua buocuctem, Koto-
pble Mano oTANYaIoTCA APyr oT Apyra. py 3ToM nony4aeTcA, 4To TexHonoru-
yecKue UMBUMM3AUMM TONBKO HAYMHAKT BO3IHWKATL W HET OuYeHb CTapbIX UM-
BUAW3AUMIA C AnuTensHoW hason TexHonorvueckon 3pel. MoxeT paxe oka-
3aTbCA, YTO HAaWa uusMnWsauva nepsas B anakTuUKe BbilliNa HA TEXHONOMWU-
yecKuit ypoBeHb U Mbl BpeMeHHO oavMHOKW. OTCloaa ACHO, 4TO PaHO OXUAAThL
KonoHu3saumu ManakTnKu, oHa MoxeT 6biTb OCyLlecTBNeHa B Byaywem.

¢. [dpeitk Ha OCHOBaHUW CYLLECTBYIOWETO NPeANoCOXEeHNA O HernpepbiBHOM
B TedyeHWe NocneAHux 12 MrpA neT BO3HUKHOBEHWW XXU3HU NOCTPOWUN TEOpPUIo
HaceneHHocTM [anaktvkmn [3, 10]. Mpyu orpaHMyeHHOM CPOKE >XM3HW 4YMCNO
OAHOBPEMEHHO CYWIECTBYIOWMX UMBUNN3auMiz B TexHonoruveckow thase N, =
= R.L, roe R, — CKOPOCTb BO3HUKHOBEHWA UMBUNWU3aAUMK, a L — UX BPpemA
XMU3HW B TexHonornyeckow ase. Mpu HeorpaHWyeHHOM cpoke >u3unm N, =
= R.{t — t;), rae t; = 5—7 Mnpa ner — MOMeHT BpemMeHU B NPOLUAOM, Koraa
HavanocCb BO3HWKHOBEHME UMBUIU3aLMIA.

0OnA IPeAnOXEHHOW HamK runoTesbl TeXHONOrUUYecCKUe UMBUAN3AUUU HauuU-
HalOT MOABRATLCA OKONO HEKOTOPOro MOMEHTAa BPEeMeHUn !, Mo chy4anHomy
3akoHy. Byaem nonaratb, YTO 4MCrO LMBUNU3aUMIA, BbIXOAALLUMX Ha TEXHONOMK-
YeCKMW ypoOBeHb 3a Marnslil MHTePBan BPEMeHu dt, ONpeAenAeTCcA rayccoBbiM
33KOHOM pacnpefeneHud, T.e.

N (t —t.)?
dN,(t) = R.dt = —=2= exp [~ ——c—]

\/5;1—' 272

3aecs Npe — MaKCUManbHoe YMCRO UMBMAM3AUMA, KOTOPbie MOryT 06pasoBaTe-
€A Ha N, nnaHeTax, rae 3apOAWNAch XM3Hb, NPUYEM B obiwem cnyvae N, < Np:
t, — MOMEHT B Npouwiom unu Byayuwem, COOTBETCTBYHOWMUA MAKCUMYMY CKO-
PoCTU 06pasoBaHUA TEXHOMOTMYECKMX UMBUAW3aunii. dTo Bpems t, 6nusko
K H3CTOAWEMY MOMEHTY to. VHTerpupys npusefeHHOE BbiPaXeHne, NoAYUUM:

N ' x —2.)? 1 It — ¢t
N_(¢) = —2= [— —_— ]dx=N (—-~Te (———”) =
lt) \/21rr_£ exe 272 PelN2 " ™2

= Npeolt —t,).

3pech ers — TabynupoBaHHaA thyHKUMA — 3HaK '‘—"' GepeTcAa nNpu t < tq,3HaK
" —~nput >t,.
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Ha puc. 2 npeactasneHs) rpagmku 3aBucMMOCTU N (t) ana oBenx Teopuit.
W3 rpadmkos puc. 2,4 BugHo, 4o, no Apeiky, wucno yueunusaumit npy He-
OrPaHU4EHHOM CPOKE >KU3HWU PacTeT NWUHERHO CO spemeHem. Mpu 3ToM B Hel
AEUCTBYIOT LWUBUNN3AUUM BCEX TEXHONOTMYECKUX BO3PACTOB OT HyNA A0 5—
8 mnpa ner.. ECNN CPOK U3HW OrpaHu4eH, TO YACAO XMBYLMX OAHOBPEMEHHO
UMBUIIMZAUNN HEM3IMEHHO (CKONbKO HAaPOXAAETCA, CTOMbKO U OTMUDEET), HO
pacTeT yucno knaabuw umsUunM3aumi.

Ha puc. 2,6 usobpamena 3asucumocts N, (t), korpa t, ~to, a aucrepcun
7 ~ 1 Mnpa net. flo HOBOW KOHUENUUW MPU HEOTPARVNYEHHON XM3HU YUCHO
UMBUNU3ALIMIA CTPEMUTCA K Mpeaeny, 3apaHHOMY YWCAOM NnaHeT ¢ BO3HMKLueit
KU3HbIO. LIMBUNU3aUMM HaYanu BO3HMKATL rae-To BENN3M HACTOALLErO MOMEH-
Ta BpemeHu. [1pu KOHEYHOM CPOKeE XHU3HW BCe UMBUAM3ALMN NOrMBaIOT.

4 a
’
{ |
! Yo 0 (-55)
| | ’
. A
g 5 7 /5 £ wapd sem

Puc. 2

HoBan KoHUenuwuA, KpoMe o6bACHEHUA HabnoaeHW, NpuUBReKaTenbHa ewe
M TeM, YTO He TpebyeT OPTraHNYEeHUA CPOKA >XWU3HU UUBUNWU3AUMK UHLIMWU PamMKa-
MU, YeM CPOK >X13Hu Bcen BcenerHon.

["nasHoe B NpeaAnoXeHHON rMnoTese — 3ITo NPeAnoNoXxeHne o Bonee No3aHeM
Hauane BOIHUKHOBEHWA XWU3HW BO BcenenHowu, Yem nonaranocs patee. fipy atom
MOXXHO OCTaBUTh B CUNie NPEANONOXEHWE O HernpepsLIBHOM BO3HUKHOBEHUMN XKU3-
HY B Bonee nozgHem nepuope, He BBOAR B3PbIBHOTO OAHOKPATHOrO BO3HUKHO-
BEHWA XN3HN.

Taxum 06pa3om, HOBbie TeOPeTUYECKUE NONOXKEHUA MOXHO CHOPMYNUpOBaTh:

— Xu3Hb Bo BeeneHHOW BO3HUKAA HA NOAXOARWMX MNAHETAX OAHOBPEMEHHO
U OAHOKPATHO KaK B3pblB OKONO 4 MNPA neT Ha3aa UM BO3HUKAET HeNpepbIB-
HO, HO TaKXe NULWb mocneaHue 4 Mnpa ner;

— CYWECTBYET 3aKOH HEOTr PAHU4EHHON 3KCMAaHCUM Pa3yMHOM »U3HU;

— UMBWIM3AUWA PA3BMBAETCA B YCNOBMUAX OrpPaHUYEHWA CKOPOCTHA 3Hepro-
Npon3BoACTBa. TIpeAentHbiA YPOBEHb CKOPOCTH IHEeProNpOM3BOACTBE onpege-
NAETCA YCIIOBUAMY COXPAHEHWUA CpeAbl oBUTaHMsa u Ha NATbL-LWECTL NOPAAKOB
MeHbLLIe MOLLHOCTN U3NY4YeHUA CBOEN 3Be3fbl,

Ovciopa BbiTekaeT pAa CReACTBUiA, Hanpumep, yTo BL, Bo3HWKaOT B OCHoB-
HOM OKONO COBpEeMEBHHOTO MOMeEHTa *W3Hu BcenenHoi, Korga npowen A0CTa-
TOUYHbIK CPOK UX 3sonioumn. [lanee, OrpaHUYEHNE CKOPOCTU IHEProrpPOU3BOgA-
CTBa, eCTECTBEHHO, NPUBOAUT K OrpaHNUYEHNIO CKOPOCTH PelleHWA 3aaav U QOCTH-
XeHWA uenen umsmMnu3sauuu.

Hosble TeopeTUuecKue rIONOXKEHUA OKa3blBaT BNUAHME Ha BbIPabOTKY
cTparerum noucka csupaeTenbCTs cyuwectBoBanHuA BL. Mbi paccmorpum Hau-
Gonee pa3paboTaHHyio B TeueHue Npolleflunx ABYX [AECATUNETUA Nowcka CTpa-
TErvio U METOAbI MOUCKA CUTHANOB B PaAuoananasoHe BOJH.
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7. CTPATEIUA U METOAbLI NTOUCKA PAZAUOCUFHASIOB

CoaepxaHue npob6remMbl MOUCKa PafUOCUTHANOB COCTOUT B TOM, YTO HYXXHO,
goobille roBOPA, UCKAaTb CUIHanN HEN3BECTHO HAa KAKOW 4acToTe, Hew3BecTHo
M3 KaKoro HanpaeneHunA Ha Hebe M HeW3BeCTHO B Kakoe BpeMs. YnpouweHHo
rOBOPA, CYLLECTBYET TPU HEeM3BECTHbIX: ANMHA BOMHLI A, HanpaeneHue §2u Bpe-
ma t. MeHee CywecTBEHHbBIMKU HeU3BECTHLIMU ABNAIOTCA nonoca Af nepeaauwm,
AONAEPOBCKOE CMeLLeHUE YacTOTbl, NONAPU3AaUMA CUrHana — 3T NapameTpsbl CUc-
TeMbi MpuemMa-nepenayn MoryT BbiTh OUEHEHbI OCT3TOMHO OAHO3HauHo. Mona-
pU3aumMa CUrHana, oveBUAHO, AOMKHA BbiTh KPYroBoOW, TaK Kax SMHeNHan nons-
pu3auMA B Npouecce PacnpoCTPaHEHUA B MAarHUTHO-aKTUBHOW MeX3Be3AHON
nnasme Byaet ucnbiTbiBaTL apageesckoe BpaweHve. Kpyrosaa nonapu3aums
He MCNbITbIBAET NCKAXEHUI NPKU PacnpPoCTpaHeHWn, U KpoMe TOTO, MOET ObiTh
MPUHATA TaKKe Ha aHTeHHe C IMHEIRHOW MONAPU3aLMen.

UcKniouwTe BAMAHME B3aMMHbIX CKOPOCTEN Nepejalollen v NPUHUMaroLLer
UMBMNM3aUMA MOXHO, ecnn 06e oHu By ayT 3HaTL B3aWMHbIE paananbHble CKOPOC-
TW CBOMX 3BE3A, TAK KAaK CKOPOCTY MNfiaHeT OTHOCUTENHHO CBOEK 3BE3bl KaXKAaA
UMBMNU3AUMA MOXeT Y4ecTb WM CKoMneHcuposaTh. OpHako Apaxe u 6e3 yuera
BAMAHUA B3aWMHbIX PaAnanbHbiX CKOPOCTeH HeonpeAeneHHoCTb B 4acToTe,
gHOCUMan aonnepoeckum addexTom, NPUBOAWUT K HE3HAUMTENLHOW Bennuu-
He caBMFa nopaaka v/c, rae v — B3anMHas cKoOpocTb B cpeaHem < 100 km/c.
MNpu 3Tom cMeuleHne 4acToTbl cocTaBut ~0,3 - 107 3 o1 paboueii.

HeckonbKO cnoXXHee onpefenmnTb HeOBXOANMYID WMPUHY [0OCLI fNpuema.
CuuTaeTcA, YTO NepeAatowMii CUrHan AofkeH o6nagaTs B MaKcUMarbHoOM crene-
HUA MPUIHAKOM UCKYCCTBEHHOCTU. TaKnM CHIHANOM ABITAETCA 10 BO3MOIKHOCTH
CTPOr0 MOHOXPOMATU4eCKUA CUTrHam € BbICOKOCTaBUNLHOW 4acToTon M3nyve-
HnAa [2].

[Tono6Hble cWUrHanbl MOTYT reHepupoBaTLCA KBApPLEBRIMW ¥ aTOMHbIMU
cTaHaaptamu paanovactoT. WMpuHa cnexkTpanbHOW AMHWMM 3TUX TeHepaTopoB
BeCbMa y3Kan; OHa ONPeenAeTCA ecTeCTBEHHbLIMU LWYMamMu B CUCTEME U UC-
YuCnARTCA COTbiMM aonAamu repua. Mpy aToMm AonyckaeTcA MeaAneHHaA MoAy-
NAYMA ANA nNepefayn CMbICNOBOrro cooBlleHnA, KOTopas Mano paclwKpaeT CNEKTP
curHana.

Takum obpasom, nonoca nNpuema Moxer 6biTb BeCbMa Y3KOW, HO ee NPUXO-
AUTCA pacluMPATL AMA TOro, 4To6Gbl B Hee ynoXwunacb 4actova nepepaTuvka,
CABUHYTAA Ha HeonpeReneHHylw BeAnuiHy u3-3a agbexta Jonnepa. OaHako
paciuMpeHue NOAOCLI NPUEMa HeXXenaTeflbHO WU3-33 Bbi3bIBAEMOTO 3TUM YMEHb-
WeHNA 4yBCTBUTENLHOCTHU NpremMa. PeleHure Bonpoca ofecrneunsaeTcA co3aaHnem
MHOrOKaHanbHOro npueMa, KOrfga KakAbid KaHan umeeT Nonocy B eAWHWUbI
VMW AaXe B ABCATLIE ADMM Tepua, HO TakuUX KaHAnoB AENnaeTcA COTHU THICAY v
AaKE MUNAUOHLI. JTO NO3BOMAET OXBATUTH BCE BO3MOMKHbIE 4acTOTbl, CABUHYThbIe
Ha HeusseCTHY0 BelMYUHY u3-3a addexTa fonnepa. Takum nyTem nUKsuan-
pyeTtcA He TONbLKO BAUMAHWE HeoNpeAeneHHOCTU AOTNEPOBCKOrO CABWra Ha
napamerpsl NpuemMa, HO M pewaeTcd BONPOC HEONpPeAeneHHOCTW B YacToTe
CBA3WU.

PaccmoTpum npobnemy ebibopa BonHbl CBA3W. B Havane, KaK y>ke roBopwu-
NOCL, Ka3anocCk, YTO NPUPOAOA YKa3aHa eAMHCTBEHHAA BOMHA, 8 UMEHHO CNeKT-
pankHan nNUHUA 13nyYeHUA HEUTPanbHOrQ MEeX3BesaHoro somoposa A =21 cm.
OnHako nospHee 6binn OGHAapY>KeHbI AECATKYM CNEKTPANbHLIX JIMHUN U3Nyve-
HvA. Hanpumep, cnekTpansHan nuuua rwapoxcuna OH A = 18 oM, hopmansae-
rvga — 6 cm, BoAbl — 1,35 cM U T.4., BNAOTL A0 MHOXECTBA IMHWUI B MUNTIMMET-
poBom ananasoHe. BonHa 21 ¢cM noTtepana ceoe ''marmyeckoe’’ 3HadeHue, oAHa-
Ko noasunace “‘dmnocodua’’ npuoputera amanasona ot 21 ao 18 cm (1400—
1700 MTu) , HasBaHHOO 'BOAAHLIM AUANa3oHoOM"’.

2. 3ax. 626 < 17



Tabnuuya 2
Npeanaraemeie PaavovacToTel cBAIM

H
an MmeHoBaNN @ Yactora, Ny AeTop Hdarta AprymeHThi 8 none-
| 3y 8b160pa
:)'I:::: M3ny4YeHUR Bogo- 1,42 Kok ko- 1959  Wupokoe ucrone
H Hu, Mop- 30BaHue npwm pa-
) . pUCOH anoHabnwogeH
BoaaHoe okHo Vy ™ Von 1.42—1,70 Onusep, 1971 To xe e
Bunnun-
rem (npo-
exT "Unk-
Moo non"’)
ambukauua v, Wy, \/Z_UH... Makosge- 1975  Mpusrak pasym-
uKkuu
. . HoCTun
ybnetr v, =y ——
. H o 11,221 " MaK9ae- 1980 WUckniovaetca
- ! ,419 uKnn BnnAHue 3¢hdexTa
— i Honnepa
c c
v=ab e = g4 —_— n V
¢ 2nr, @ oar. 2,557 Koiinep,  "1979  Yactota onpenenn-
e ° Moppuc eTCA DU3nYeCKuMY
" KOHCTaHTaMu
aKCuMy M penukToBsoro 203,4 Kappawes 1979
n3nyveHua (nuHuA nsny-
YeHMA NO3MTPOHUA)
JHepreTuveckue onTu- 150 —300 T ‘
- povukui 1981 M -
ManbsHble 4acTOTbI q;::r\;:;:eprem
T
ManakTuyeckoe okHoO 1.0-10; CCcCP, 1980  Wupokun AWana3oH
4acrtor 1,4-25 ClWA

lMpumeyarue, mp — Mmacca NpoToHa; m—

Macca HeWTpoHa: rp — :
Fo ~ PAAMYC OPBUTLL INEKTPOHE, ot = (137) PoHa; re PaBnMyc 3neKTpoHa;

Tabnuuya 3 £

3asucumocts TpeGyemMoi MOWHOCTH NepeRaTuuka P oT QIMHLI BONMHbI A
ANA CBA3M Ha paccToAHuu R = 10° o8. ner npu ucnonb3oBaHUu
Ha NpuemMe U Nepeaave aHTeHH Pa3nUUHBIX AuameTpos D
W NpU 330aHHBIX 3HBYEHUAX NNOTHOCTA NOTOKA 3Hepruu curHana S

A, CM S (Br/m?) annr.D P (BT) ann D

64 m 300 m 64 m 100 m

10 3-107%% 3-10723 1907 105
1,0 3.107%4 3-107%2 10° 10°
0.3 3-107%¢ 3-107%3 104 © 102
0,15 3.-107%¢ 3:10723 25-10° 25

lTpumeyarnue, Nonoca npuema Af =1 U, cOGCTBEHHbIE WYMBbI NPUEMHUKE Ty =10K,

Ony6nukosaHa uenan CePUA NPEANOXEHWUH N 0BOCHOBAHWIA PA3ANYHLIX Yac-
TOT CBA3W. TV NPEANOKeHUA NpUBeaeHb! B Tabn. 2 ¢ KPaTKoOM aprymeHTaume.
CTgno O4EBMAHLIM, 4TO AoMKeH BbiTh BbIpaboTaH Bonee 060CHOBAHHLIN Kpute-
pui Bbibopa 4acToT.

DAnanazon yactoT, oveBuaHO, aonkeH OnpeaenATLCA YCNOBMAMU pacnpocTpa-
HEHUA BONH, WyMamu [ManakTUKM 1 NpuemHbIX ycTponcTs. OnTumansHeIM aua-
MasoHoM ABNAETCA uHTepsan sonH ot 30 ao 0,1 cm. AnAa BonH aavHHee 30 cm
CMJILHO BO3pacTaldT wWymel ManakTukM, a Ha BONHax kopoye 0,1 cm — kBaHTO-
BbIE WYMbI NpuemHbIx cucteM. Takum 06pasom, KBaHToBaRA npupoAaa 3neKkTpo-
MarHUTHbIX BOSIH U cobcTBEHHOE paauousnyueHue Mexx3Be3gHon cpeabl [anak-
TUKN ONPEAEenAIOT ecTecTBEHHOE ranaKTUY4ecKoe OKHO CBA3M. AnAa nepeaaun
U Npuema ¢ NOBEPXHOCTU 3eMnu BO3HMKaeT HEeKOTOpoe AoNonHUTENLHOE Orpa-
Hu4eHWe CO CTOPOHbI MUNMMETPOBLIX BOMH W3-33 nornowieHnA B aTMocdepe
3emMnu u ee wymosoro pPaauounsnyueHus.

Kax Buaum, npupona npeacrasnaer AOBONLHO WMPOKMIA AMANA30H NOAXO-
AAwmx vactot cBA3W. Kakoi e Kputepuii BblBopa 4acTOTbl  AOMXeH BbiTw
AROMWHUPYIOWWUM ANnA BCeX uMBUNU3aUNI ?

M3 cKa3aHHOro Bbiwe O cUMbHBIX 3HEPreTM4eCKUX Or paHUYEHNAX OYEBUAHO,

;I;'O CBA3b AOMKHaA ObiTb 3HEPreTUYeCK 3KOHOMHON. ITo O3HauaeT Heuene-

co06pa3HOCTb WUCMONbL3OBaHWA BCeHanpasBfieHHOW nepepaun, Tpebyowen, Kak
NoKasbiBalT pacyeTbl, HENOMEPHO 60OMLWONR MOLWHOCTY MepeaaTynKa Aaxe Ha
CKPOMHbIe PaCCTOAHUA (HE3aBMCUMO OT ANUHbI BOAHDI) .

OHepretuyeckne  3aTpaTbli MOXHO CYLLECTBEHHO YMEHbLIUTbL, WUCNONb3yA
HanpasneHHY0 MNepefavy C MOMOLLbIO AOCTaTOMHO 60MblKMX Napabonuyeckunx
aHTeHH. C npuMeHeHeM HanpaBneHHbIX aHTeHH NOABNAETCA U CYLLECTBEHHaA
3aBUCMMOCTL CUrHana oT ANMHbI BONHbI NPYU 3a4aHHOM pasmepe aHTeHHbI 1 MOLL-
HOCTM nepepatuika. Bo3HWKaeT BO3MOXKHOCTb yMeHbLIeHWA MotHoCTM. Ove-
BUAHO, YTO YeM KOPO4e BOMHA Nnepeaaud, TeM CunbHee NPU 3aAaHHOM AvameTpe
aHTeHHbl 6yeT KOHUEHTPUPOBATLCA IHepruA. Popmyna ANA NNOTHOCTU NOTOKA
3Heprum curHana 6yaet S = Po/R*X* [Bt/m*]. 3pech P — MOWHOCTL Nepeaat-
uka, B — pacCToAHWe A0 KOPPECNOHAEHTa, 0 — 3thdeKTMBHAA NNOWaAAb aHTeH-
Hbl, 0Bbi4HO 6nM3KaA K reomeTpuueckoin. M3 COOTHOLIEHUA BUAHO, 4TO 4Yem
KOpOYe BOMHA 1 YeM 60ofblle aHTeHHa, Tem BoMblle MOLIHOCTb CUrHana 8 MecTe
npuema. Takum 06pazom, ONTUMANLHON BOMTHOW CBA3W ABARIOTCA BOSIHbI MUNNN-
MeTPOBOro AuanasoHa.

Bbi6op KOHKPETHOW 4acTOTbl MOXHO CAenaTb M Ha OCHOBaHWM, HaNpumep,
npeanoxenna H.C. Kapgawesa [11] — B3ATb cpefHOl0 BONHY PEUKTOBOTrO
oHa Mnn nanyuyeHnAa nosutTpoHua {(cm. Tabn. 2). Mpu ucnonb3oBaHuKU BONHBbI
0,15 cm anA co3pnaHuA TaKoOro ke CUrHana, Kak Ha BonHe ¢ A = 21 cM, noTtpe-
6yeTcA mMowHOCTb, B 2 - 10% pa3sa MeHbLUaA, MNK NPV TOM e MOLHOCTU Jasb-
HoCTbh yBenuuusaeTcA 8 140 pas. CurHan MOXXHO yCMAWUTL, YBeNIMYMBAR O, T.e.
pasmep aHTeHHbl. [peaenbHoe 3HaYeHVe 0 O PaHUUYMBAETCA TeXHUYECKUMU TPYA-
HOCTAMU U3rOTOBNEHUA TOYHOW MOBEPXHOCTU aHTEHHb! NPU YBENUYeHUU ee pas-
Mepa. B 3emHbIX yCnoBUMAX ANA MUNNMMETPOBLIX BOAH MOXHO CYUTaThb, YTO
BO3MOXHbIA AMameTp 3epkana D = \/?< 70° . 370 naeT 8 hopMyne MHOXM-
tens! /A% = 10!, KOTOPbIA MOKa3biBaeT, BO CKONbLKO pas yBenuMYnmBaerTcA
CUrHan no cpaBHEHUIO C BCEHANPaBJIEHHOM Nepeaaven.

B va6bn. 3 npuBeaeHbl pacueTHbIe MOLWHOCTU NepeaaTyuKa ANA NPUeMHbIX YCT-
POVCTB coBpeMeHHOW TexHUKW. BUAHO, YTO 3emHan LMBUIN3AUMA MMeeT peanb-
Hble TeXHW4YEeCKne BO3MOIXKHOCTK ANA YCTAHOBMEHUA CBA3W Ha MMUNNMMETPOBbIX
BONHax B nNpepenax Hawew [anakTuku. B npoweawme aoBaauaTh neT, Kak BUAHO
v3 1abn., npueseaeHHon B aoknaae k. Taptep (cMm. c. 170 HacT. ¢6.), Bce nowuc-
KW CUrHanos OCYLLeCTBAANMUCH rMasHbiM 06pa3om Ha BonHe 21 cm 1 Bonee AnNvH-
HbIX. 3T0 npeanosiarano UCMNonbL30BaHne GONMbLLUMX MOLLIHOCTEN nepegauu, uTo,

! 3ameTuM, 4TO ANA BCeHaNPaBNEHHOM aHTeHHbl g/A? = 1,
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KaK Mbl BUANM, HepeanucTuyHo U B 3HauYMTenbHOM Mepe MoXxxeT OG‘bHCHHTb
oTpuuatensHble pe3ynbTaThi MOMCKA CUTHANOB. Hy>KHO paccuMTbiBaTh Ha OueHb
cnabsle CUIrHans! W 3HaYNTenbHO yBennunBaThb pa3mepesbli NPUEeMHBLIX aHTEeHH.

O6ocHosannA BbIGOpa BONH CBA3M elle He J0CTaTONHO ANA PeLweHNA npobne-
Mbt CBA3N. HeoBx0aMMO yCTaHOBMTL KpuTepun BbIBOPa HaNPaBNeHU ANA Nouc-
Ka CUrHanoB W BpemeHu Havana nouckoB. Ecnu 3TUX KpuTepueB He HanTH,
3HEYMT HYXHO ocMaTpusaTtk BCe Hefo W AenaTh 3TO BCe BpemA. B pesynbTaTe
Mbl MOAYYMM TOT ""KOCMMUYECKUNA CTOr CeHa'’, 0 KOTOPOM CKa3aHOB AOKNAne
Dx. Taprep. MoxHo ckasaTb, 4To KOKKOHM M MOPPUCOH OTKpbINW KaHasn CBA-
31, yKasaB Ha BonHy 21 cMm, Terepb OCTaeTCA NUKBMAUPOBATL ABE HEU3BECTHbLIE
BENMYMHbI B CUCTeMe CBA3M: HanpaBrieHWe NOMCKA U BPEMA Hayana noucka.

371y npobnemy Bnectawe pewun [1.B. Makoseukuin [12]. On npeanoxun
Hauano npuema u nepenayn NPUBA3LIBATL K 3amMevaTenbHbIM ABAIGHUAM B Hawleit
lanakTnke, HanpuMep BCMbILLKAM HOBbIX W CBepPXHOBLIX. Benbiuika, BuanMan
obbiyHO BO Bcei [anakTuke, AOMKHA BblTb UCHONL30BAHA KAaK CUrHAan MaAka
AnA Hayana nouckos cBAsu. Ecnv BCe umBMAM3auMK NPUAYT K 3TOMY NpUHUMNY,
TO "'BCTpeYa CUrHanoB’’ oyeHb BEPOATHA.

CornacHo ,B. MaxkoBeuKoMy, NOUCK AOMXEH OCYLWECTBAATLCA MO Hanpas-
NEHNIO OT BCTbIXHYBLUEK 3BE3Abl UAM OT rpynnbl Bnmxanlmx K Ham 3se3a. B
nocnefHeM Cnyyae MOXXHO BECbMA TOYHO yKa3aTh (C TOYHOCTbIO A0 HECKONbKMUX
AHel), Koraa HyXHO BeCcTM npuem, 4To6bl 06HapyXuTb CUrHan, MOCNaHHbIN
0T KakoW-iuBo Hnmxcaituieid 3Be3nbl, ecnv Tam eCTb UMBUAK3AUMA, KoTOpan
NPUHAMA NPUHUKI CUHXPOHU33AUMN CBA3W NO BCNbLILWWKAM 3Be3A.

lMpeanoxeHne NCNONL30BaTL BCMbILUEYHbLIE ABAEHWA, KaK OYEBUAHO, onpeae-
NAeT HanpaeneHuWe WM Havano npuema-nepegaum. [pyroe npeasnoxexue .B. Ma-
KOBELKOro COCTOUT B UCNOSMb30OBAHUKN 3amevaTensHbiX o06bekTOB ManakTuku
B KavecTBe Hanpasnenun AnA npuema wn nepegaun. OuesuAHO, 4TO ecnn BCe
UMBMAK3AUMM NPUAYT K 3TOMY, TO BePOATHOCTh [EPECEYEHUA HanpasneHWn
NOCbINKKN CUTHENOB WU Npuema, T.€. YCTAaHOBNEHUA CBA3W, CUNLHO NOBLIWIAETCA.

NoaBoaA uToru, MOXHO cAenaTts BbiBOA, YTO NOYTU YETBEPTEBEKOBOE Teope-
THMYECKOEe 1 3KCnepuMeHTanbHOe U3ydeHne Npobnembl CyLLECTBOBAHUA W NOUCKA
HN3HM BO BceneHHoW caenano OrpoMHbiiA LIAr BNEpPeA W NOAroTOBMNO dyHAa-
MEHT AanbHenLero NPoABUIKEHUA UCCNEAOBAHMI Ha KayecTBEHHO HOBOM Teope-
TUYECKOM U 3KCNEePUMEHTanbLHOM ypoBHe.

NUTEPATYPA

. Wknoecxuld U.C. Bcenernan, u3Hb, pazym. M.: Hayka, 1980. .

. BHesemnble uusunmsaumu: Tp. Blopakan, cumnos., 1964 r. Epesan: Uag-so AH
ApmCCP, 1965.

. Mpo6nema CETI: (CBA3L ¢ BHe3eMHbIMK LuBunu3aumammn) . M.: Mup, 1975.

. Npobnema noncka BHe3eMHbIX uusunvsaumin, M.: Hayka, 1981,

. Maxoeeyxud 11.B., lerpoeuy H.T., Tpouyxuid B.C. — Bonp. dmnocogmn, 1979, N° 4,
c. 47-55.

. Sulliwan W.T., Rown S., Wetherill C. — Science, 1978, vol. 199, N 4327, p. 377.

. Kapdawes H.C. — AcTpoH. xypH., 1964, 1. 41, N° 2, c. 282—286.

. Tpouyrud B.C. — 3emnsa u Beenenran, 1981, N° 1, c. 63—-65.

. Tpouykud B.C. — AcTpoH. wypH., 1981, 7. 58, N°5, c. 1121-1130.

. ACTPOHOMMWA, METOAONOTUA, MUPOBO33peHue, M.: Hayka, 1979.

. Kapdawee H.C. — Bonp. c¢mnococuu, 1977, N° 12, c. 43--54.

. Maxoseykud [1.B. — AcTpoH. XypH., 1977, 1. 54, N° 2, c. 449—451.

-
OOV UbW N=

-
) =2

20

y K 008:523.07

N.C. liknoecrkul

3AMEYMAHUA O YACTOTE BCTPEYAEMOCTMU
BHE3EMHbIX LUBUNU3ALUA*

Ecnv  6bl MOXHO 6bIAO MOCTaBUTL 3NMrpa K HayYHOMY 3acepaHuio unwv
cnMMAO3MYMyY, A Bbi MOCTaBUA K HAWeMy CUMFO3MYMY B iKadecTse anurpada
APEBHIO KMTANCKYI0 NOCNOBULY: eCAM Tbi OYeHb Hlels CBoero Apyra, He
npHUMail CTYK CBOEro Cepala 3a TOMOT KOMbIT ero KOHA., MHe KaxeTCA, 4TO
3TO HECKONLKO BUTMEBaTOE BOCTOUHOE W3peugHue OTpaxaeT cyTb gena. osopA
KOHKPETHO, MHe npeacTaBnAeTcA, 4To oueHkn B.C. Tpouu.xon:o CAVNLLKOM
ONTUMWCTUYHBI, ¥ B AGWCTBUTENBHOCTU MONOXKeHWe ¢ NpobnemMoi BHe3eMHbIX
umeunu3aumii (BLL), KaKk MHe KaXeTCA, He TaKk ONPeAeneHHo, Kak 3TO Kasa-
nock Aaxe, MOXeT GbiTb, HECKONbKO NeT paHble. [pexxae Bcero, B TeveHue
foCneaHVUx neT HabnioAaeTcA TeHAeHUWA K rnoAmeHe npobnembl Bl npobne-
Mol cBA3u ¢ BLl, npuuem aenaeTcA yaapeHWe Ha pagnoTexHU4YecKue cpeAcTBa
TakoM CBA3M. MHe KaXeTcA, YTO 3TO NPUHUUINANLHO HEMpaBWUAIbHO NPOCTO -
MOTOMY, 4YTO, 3aHUMaACL BOMPOCOM CBA3W, HAAO UMEeTb XOTb KaKylo-TO WAe
HacyeT aapecaTa, KOTOPbIi MOXeET MOCHINATL HAM UMM KOTOPOMY Mbl MOXeM
nocsinath coobuierua. pu 3TOM Mbl A0MKHLE UCXOAWTL U3 TOU NPOCTOW naen,
YTO npeae BCEro LIKana TeXHONOrNYECKoro PasBUTUA UMBMAW3AUMIA Ype3Bbi-
4allHO KOpPOTKa, pa3NuuMA B BO3pacTe MeXAy PasHLIMW UWBMAU3AUMAMKM NO
HEeO6X0AUMOCTN OYeHb BEANKWU, OHU WCYUCNAIOTCA, KAK MUHUMYM, MHOFMMU
ThICAYENETUAMN WU neéHTKaMM ToicAY neT. To3ToMy Hensbexed thyTyponoru-
YeCKMIA acreKT fpu NoAxXOAe K 3TO npobneme, HY>XHO UMeTb XOTA Bbl KaKie-TO
nen HacueT pa3sBUTUA UMBMNM3aLMi co BpemeHeM, bes aTtoro, KaK MHe Kaxer-
CH, 3aHUMaTLCA npobnemoit c¢BA3u ¢ BLL 6bino 6b1 N0 MeHbLIen Mepe CTpaHHo.
Tak 4TO XXenaeM Mbl 3TOFO UNU He xenaeM — npobnema B CywlecTBEHHOWN YacTy
ABNAETCA yMaHUTapHO-COUMONOrMYecKoi, oHa BKMiouaeT B cebA n dunocod- -
CKUWe 3NeMeHTb!, ¥ 3AeMeHTbl NOTUKU, U LUenbii PAA AOBONLHO HEOXUAAHHbLIX
BOMNPOCOB. 3

Ecnu BO3BpaTUTLCA K CyllecTBy npobnemsi, TO 3Aech OCHOBOIt ABMAETCA
ussecTHaa dopMyna [pelika, kotopaa npeacTaBnAeT cofoi Hekoe npouma-
BeAeHWe COMHOXMTeren, 3aAalWUX BepPOATHOCTL MNaHeTHbIX CUCTeM, BepoAT-
HOCTb BO3HWKHOBEHUA XM3HW U T.4. YTO MOXXHO CKa3aTb Mo NoOBoAy OTAeNb-
HbIX KOMMOHEHTOB 3TOM (hOPMY bl Ha CEFOAHA LIHVIA fgHb? 5

Mpexxae BCEro BOMNPOC O 4YacTOTE NNaHeTHbIX cucTem BO BceneHHon, o
BepoATHOCTH P . Haao cka3ats, YTO K HacToAUIeMY BPEMeHN Mbi Ha 3TOT BOMpocC
B NnaHe NO3UTWUBHO-IKCNEPUMEHTANLHOW Hayku OTBeTa AaTh He MoxeM. Kax
6bin0, ckaxeM, net 34—40 Tomy Hasaa, Toraa A. [leny B Mynkosckoii o6cepsa-
TOPUM MCCREAOBaN HeBUAWMbIE CAYTHUKU Bokpyr 61 febean u apyrux 6aus-
KUX K HaM 3Be3AHbIX CACTEM W JOKa3san cyluecTBoBaHue TaM HeBUAMMBIX
CNYTHWKOB Maccoii MOpALKAa OAHOW COTOW COMIHEYHOW Macchl, Tak W cedvac
nonoxeuune aKTUYeCKW He CABUHYNOCbL ¢ Mecta, MoxHO yTBepXaath, 4To
38e3a006pasHble 06BLEKTLI C MAaccoh NOpAAKa 10™2 conHeuHoW AOBOMNbLHO pac-
NpocTpaHeHbl, ecnv GanMKanwine K Ham 3Be3abl UMetoT Takue HeBUAKWMbIe CNyT-
HUkn. Ho BcA npobnema cCOCTOMT B TOM, MMEIOTCA M TaM, B 3TOM CNeKTpe
HEBUAWUMbBIX CNYTHMKOB, NNaHeTbl co cBoiicTBamMu Gonee unu mexee BAU3KUMK
K 3emne, a B 3TOM cliyyae Mbl NPUXOAUM K CYLUIECTBEHHO ©HOMY AWanasoHy

* B cHopHMKe NyBNUKYETCA COKPAWEHHER CTEHOrpamma BhicTynnexwA WU.C. Wknos-
ckxoro. {[Tpumev. cocr.)
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macc. BHywaswanA Ham onTUM1M3M Bo BpemA BHOpakaHCKOro cMMMosnyMma 3ges-
Aa bBapHappa Hapexas! He onpaBaana. Pe3aynbTaTthl uccnefoBaHUi 3TON 3Be3gbl
0Kasanucb CNOPHLIMU, U Mbl B 3TOM NYHKTE NPOABMXEHWN He uMeeM. 3HauuT,
npobnemoii N° 1 B HayyHOM nnaHe ABNAETCA OGHAPYXEHUE MNaHeTHbIX CUCTEM
cpean GanxaiiluaX K Ham 3Be3n. 3Ta npobnema Kak 6bina OTKPLITON, TaK M
OCTaeTCA OTKPLITON, 3/1eCb, MOBTOPAD, NPOrpecca HeT.

Mosxer 6biTb, 3TO OGBLACHAETCA TeM, YTO Ha (hOHe rPaHAMOIHBLIX YCNexXos
aCTPOHOMMN 33 NOCNEBOEHHbIe TPU AECATUIIETMA acCTPOMETPUA, T.e. CTAPUHHAA
06nacTb acTPOHOMUM, MO3IUUMOHHAA aCTPOHOMUA, B CYLUHOCTM FOBOPA, OCOBLIX
yCnexoB He UMeeT, 1 yrnoBble M3MepeHnsa NOPAAKA COTbIX CEKYHAbI KaK Bbinu,
TaK ¥ OCTAOTCA NpefeNioM ANA TaKoOro poAa MCCnefoBaHuil. A Mexay TeM B
3HaYUTENbHON CTeneHn B 3TOM KPOETCA TPYAHOCTb DelieHWA 3TOro BOMPOCa,
MOTOMY YTO B MpUHUMNE BMNONHE MOXeT 6biTh TaKaA CUTYaUWUA, KOrAa CNeKTp
Macc cnyTHUkoB 06pbiBaeTcA rae-To okono Maccs! lnutepa u ganblie o6bve-
ToB Tuna 3emnu 1 Mapca cpeay NnaHeT NPOCTO HeT.

MNo-BuaMMoMy, ycnex B 3TOM HanpaeBneHuM NpuHeceT HOBLIA War, HOBaA
CTyNeHb B pa3BUTUM aCTPOMETPUM, 4TO CBA3AHO C BHeAPeHWEM HOBOM Tex-
HUKW, Hanpumep CNYTHUKOBBLIX METOAOB, U BOOGLIE HEOXUAAHHOrO noaxoaa
K cTapoit npobneme. 370 o4eHb BaxkHO, movomy uto HOnutep, CaTypH — 3to
BCe-Taku “‘nonysse3abl’’. TyT Moryr 6biTh camble HeoXXuMaaHHble NOAXOAbI:
Hy, HaNpUMep, YCNex MOXeT NPUIATU CO CTOPOHbI M3YUYEHUA Nynbcapos. B npuH-
uurnie, u3ydeHue Bapvauuin NepuoaosB NYNLCaPOB NPU TOM TOYHOCTM, KOTOpaA
B HactofAllee BpeMA AOCTUrHYTa, No3BonAeT O6Hapy>XXuTh CyllecTBOBaHWe Nna-
HeTbl, OBpallaoWencA BOKPYr Nynbcapa, T.e. HeMTPOHHOM 3Be3fbl, UMeloLe
Maccy nopAaka macchl 3emnu. U gaxke npomMenbKHyno takoe coobuweHwe B
OTHOLWeHUN nynbcapa 8 KpaboBUAHOW TYMaHHOCTU, HO OHO He MOATBEPAUAOCH.
Hago 3ametuTs, 4TO BO BpemA KavacTpodibl, CBASAHHOW CO B3PLIBOM CBEpX-
HOBO/ 3Be3Abl, KaK NMOKAa3bIBAOT PAcyeThbl, UMeeTCA BONbLLIAA BePOATHOCTb TOFO,
4TO Teno PasmMepoM C 3eMHOW LIAP U C TAKOW e Maccon ModXeT yuenetb. OHo
6yneT CvMnLHO OnaneHo, OT Hero OCTaHeTCA ''OrapoK’’, HO BCe-TaKu OHO OCTa-
HETCA, 1 TeM caMbiM obHapy»eHWe Takoro o6bvekTa GyaeT AOKa3aTenbCTBOM,
4TO WMEKTCA MnaHeTbl BOKPYr APYrMx 3Be3A. A NpocTo ykaswiBalo Ha OfuH
13 BO3MOXHbIX NMOAXOAOB K peweHnio 3Tol npobnemsbt. [Noka, oaHako, atoT
BoNpoc TemHbin. OueHb MOXeT 6biTb, YTO ABREHME NNaHeT PacnpoCTPaHeHo, a
MoXeT BbITb U HeT. MoxeT 6biTh, BOOBWE HET nnaHeT 3eMHON rpynnbl. Ecnu
npeaMeT HalMX pa3roBopoB ABNAeT coboi Hayka, To Mbl AOMKHBI UMeTb TOY-
Hbie U HeonpoBepXXUMbie HayyHble takTbl. Takux HakToB B OTHOLWEHUU BO3-
MOXHOCTU CYLUECTBOBAHWA NNaHEeTHLIX CUCTEM, CXOAHbIX C CONHEYHOW, Y Hac
Ha CeroAHALWHUA AeHb HeT, W MO ITOMY BaXkHelLLemMy BONPOCY Mbl NpaKTHYECKH
TOMYeMCA Ha MecTe B TedeHWe NOCNeAHUX AeCATUNETWIA. DTo NepBoe, YTO A XOTen
cKkasath!,

Tenepb oYeHb BaXkHblA BOMPOC HacYeT BEPOATHOCTW 33POXKAEHUA XuU3Hu P, .
34eCb OYeHb MHOFO CNOMaHO KOMWH ¥ NPORUTO uepHUR. YTBEPXKAeHWUe O TOM,
YTO 3a nocnegHue 2--3 fleCATUNETUA He ROCTUTHYT CYWECTBEHHLIN Nporpecc B
NOHWMaHUN NPo6MeMbl NPOMCXOXKAEHUA XKU3HU, ABMIAETCA NONEMUYECKUM npe-
yeenuueHuem. KoHeyHo, 3aeck Mbl MMEEeM HECOMHEHHbLIN ychnex, U B CBA3W ¢
pa3BUTMEM MONEKYNAPHON GMONOrvK, U B CBA3M € Npobrnemamin reHeTUYecKoro
koAa. Ho npu 3atom Bce 6e3 MCKNIOUEHUA ucchefoBaTeny, 3aHUMalOWMECA 3TOM
o6nacTbio, AONYCKAlOT OAHY OYeHb CEPLe3HYI0, Ha MO B3rNAA, NOTUYECKYIO

!B camde nocneaHee BpeMA HabniogeHuA B nanekoi uHdpakpacHoi o6nactu cnexkTpa
Ha cnyTHuke 'IRAS’ npuBenu K OTKPBITUIO NbiNeBbix QUCKOB BOKPYr HeKOTOPLIX 6Rn3-
Kux 3Be3n, Hanpumep Beru. O3HauaeT NU 3TO Hanvuue y 3Tux 3Be34 NNEHETHBIX CUCTEM,
nokaxyT Gyayuwme nccneaoBaHun,
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owmbKy. Jonyctum, uto paseuTie Gyaywumx uccneaoBaHui B obnactu Moneky-
nApHON 6uonorun U Grnodm3nky NpusefeT HAC K MOHUMaHWIO, KaK 3To Morna
BOZHUKHYTb XWU3Hb, >MW3Hb ‘B npobupke’. Bce 3ty nccneposannA s obnactu
MOREKYNAPHONW 6MONOruM HampasneHsl Ha BbIACHEHVE BOMPOCOB BO3MOXKHOCTK
co34aHNA XM13HKU ‘B npobupke’’, n abConOTHO yHAAMEHTansHO I-'I,em3BeCTHbIM
3pech OCTaeTCA BONPOC, Peanu3oBLIBaNUCL NU 3ITu ”npoﬁnpoquue ycnosus 8
NpoLNoN UCTopUn 3eMnu MAM peanu3yloTCcA Ha Kakon-HMGyabw aApyrown nnaHerte
rpe-HMbyas B MTanakTuke. JTO cOBePLWEHHO pasHbIe BELLW. 3 3

- QOueHb MOXET ObiTh, 4TO ANA peanwu3auun 3TUX YCNOBUW HYXKeH KakoWn-1o
COBEPLUEHHO HUYTOXHbIE WHIPeAVEHT B MNepBOHauanbHbIX (GU3NMYECKMX YCNo-
BUAX, CONYTCTBYIOWMX O6Pa3oBaHWIO FINIBHETHON CUCTEMbI; OH MOXeT BbiTb,
a MOXeT U He BbiThb. 3TO COBEPWEHHO Hen3BecTHO, NO3TOMY BOMPOC O TOM,
KaK BO3HUKNA XW3Hb, B HacTOAWee BPeMA He NpOCTO He MMeeT OTBeTa, a
He UMeeT oTBeTa 'B KBaaparte”. JTa npobnema He peweHa B NnaHe YicTo Guo-
¢uandeckoMm, T.e. B nnaHe '">M3HU B npo6upke'’, 1 oHa He pelwleHa B Bonee
Wwupokom, B 6onee cepee3HOM nnaHe, rae ropasao 6onee KpymnHbie TPyA-
HocTh. Peub UAeT O ecTecTBEHHLIX YCNOBMAX Ha nepBobbiTHoW 3emne. JToT
BOMPOC MOXeT GbiTh peweH ToNbKO aCTPOHOMUYECKMMU METOAaMMW, T.e. TOTA4,
KOraa HayHYyTCA peanbHO WCCNEAOBaTbCA Bnnxailive nnaHeTHble CUCTEMBbI,
ecnu TONbKO OHWU ecTb, nosTopAl. Hy, Hanpumep, 34eCk Y)ke TOBOPUIIOCH O
TOM, 4TO NpopabaThbiBalOTCA NPOEKThbI 30HAOB B HAMPaBAeHWM, CKaxeMm, 38e3abl
BapHapaa wnv Bnvskanilunx 3se3a. Ho Bcero B oxkpyre pagnycom 10 nk nmeet-
cA oxkono 250 3Be3pn, NpeMMyUWECTBEHHO KpPAaCHbIX KapauKos, W, KOHEWYHO,
npexae Bcero Hapo uccnepoBaTe wx. CrneayeT npu 3Tom WMeTb B BUAY, 4TO
WU3Hb, BOZHUKILLIAGA Ha TON UNKU UHOWM MnaHeTe, NpeacTaBnAeT cobon yrke KOCMU-
yeckwii thaktop. OHa NpUBOAWT, Hanpumep, K Hanuuuio CBO6OAHOrO KUCMO-
poaa B aTMoctepe nnaHetsl. MOFyT 6bITb M Apyrue npusHaku. BoT Tonbko
Torpaa, koraa 6yayT OOHapy>eHbl HECOMHEHHble NPU3HaKW Ku3HepeARTenNb-
HOCTU OPraHU3MOB, TOTAA MOJKHO TOBOPUTL O YacTOTe BOZHUKHOBEHWA >KU3HW
Ha mnaHeTax u T.4. Moka HakonneHue HaWWX OBWNX aCTPOHOMUHECKUX 3Ha-
HUIA TONBKO YCyrybuno noHWMaHuWe CTeneHW Hallero HeBe)xecTBa B 3TON
06nacT, TAK 4TO 3TOT BONPOC OCTaeTCA COBEPLLUEHHO OTKPBITEIM. MOXHO TONb-
KO FOBOpUTb O TUMOTe3ax, nMpuyem PaBHOBEPOATHLI rMNQTe3bl O HYNeBOM u
6onee UNM MeHee 3HaYUTENLHOM 3HaueHUN BepoOATHOCTU P, .

MHe KaxeTca, uTo Gonee 6naronpUATHO MOMOXXEHWE CO CrieayioLler, O4eHs
BaXKHO! KOMIMOHEHTOW Npo6nembl, a UMEHHO € OLEHKOIt BepoAaTHOCTU P3 Toro,
YTO yXe KaKUM-TO 06pa3oM BO3HWKILUAA >KU3Hb Ha KaKOM-TO 3Tane craHer
pazyMHol. XOTA, MoOXeT 6biTb, TakKoe yTBEpPXAeHWE ABSIAGTCA BblpaXXeHUeM
Moero aunetaHTMaMa. B camom aene, anA Toro 4tobbl passunack Xu3Hb B Npo-
Lecce napBMHOBCKOro oT6opa, Ha choHe MyTaumii, npupoaa nepenpobosana
BCe BO3MOXHOCTU M ‘'‘M306peTeHna’’. Beab Ha 3emne 6bino BCero oKono
MUnnMapaa BWUAOB, CMEHRABWWX OAWMH ApyFroid. YTtob6bl nepenpobosaTth BCe
KOMBUHaUUK, HYKEH NPUMEPHO MUNAKAPA neT.

Denaa HeGonblwoOe OTCTYNneHWe, A XO4y cKasaTtb, YTO MHe Bcer4a Kasanwuch
CMewWHbIMY pa3roBOPbI, YTO Ae, Tak Kak Hawe ConHue umeeT Bo3pacT 4,6 mnpa
NET, TO y 3Be3A NepBOTO NOKONEHUA, BO3PAcT KOTOPbix okono 20 mMnapa neT,
MOryT 6biTh UMBUAM3AUMK Bonee ApeBHWe u Bonee ''yMHbie'', yeM Hawa. JT0,
KOHeYHO, coBepleHHO Hecepbe3Ho. MoToMy uto, ecnu Mbl UMeeM MUNNnapAbI
NeT 3IBOMOUMM OT NEePBUYHBLIX CUHE-3eneHbliX BOROPOCNEN A0 YenoBeKa, To OTAeNb-
Hble HUYTOXHbIe (NYKTYaUuu 3BONIOUMOHHONO npouecca MOryT cOBeplleHHO
CNOKoiHO AaTb u 10 mnpa net U 2 mnpa net. B atom nnaHe ConHue, Bo3pact
KOTOPOro Takoro »e MopAaKa (Bcero nuwb B 3—4 pa3a MeHbLe) , 4TO U BO3-
PacT BceneHHoit, npeactasnaet coboil AOCTaTOYHO cTapyto 3Be3ay. B Manaktuke
MoXeT Gbith 3Be3fa Gonee monoaan, yem ConHue, U, BO3MOXHO, TaM 3BONIO-
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UMOHHBIA MPOUecc N0 KaKMM-TO NpPUYMHAM Luen 6bicTpee, YeM y Hac: 3TO MOX-
HO BnonHe NpeacTaBuTb. MoxeT 6b1Tb W obpaTHas cutyauun. A XO4y cKa3sartb,
YTO B Npouecce CMeHbl COTEH MWJINMAPAOB BUAOB, KOMAa 3BONIOUMA "'nponrpbl-
BaeT'' BCe BO3IMOXHble BapuaHTbl, YTO6bI 06eCreunTs BbIXUBaHNE BUAa, Takom
BapuaHT, KaK pasyMm, KOHEYHO, AOM>KeH GbITb ucrions3osaH. 1o, ecnu yrogHo,
HeobBxoanmocTs,

Lpyroe aeno, uTo 37O OYeHbL TPYAHO, 3TOFO MOYKHO AOCTUMHYTb, @ MOXHO
U He NOCTUFHYTb. Ho Bo BCAKOM cnyudae nponBneHue pPa3yMHOW XuU3Hu B 06wem
ApPeBe pasBUTMA IBONIOUMM NPEACTEBNAGTCA BNOMHE 3aKOHOMEPHBIM NPOCTO Kak
OAWH 13 BApUaHTOB, KOTOPLIN NpPU 3TOM NPOUrPbIBaETCA npupoaon. U moxer
6bITb, KaKk pa3s Npu oueHke BEPOATHOCTH P3 ocobbix npobnem Ham He BCTPETUT-
CA — BbIBOA AOBOJIbHO HEOXKUAAHHbIA...

Ho A xoTen 6bl ocTaHoBUTbCA Ha cOBepLIEHHO Apyrom o6cToATenbCTBe,
8 UMeHHO: NOopaXaeT o4YeHb KOPOTKaA WKana TeXHONOMMYeCKOro PasBUTMA Heno-
Beyeckoro obwectsa. NTak, BOSHUK BUA pasyMHbixX CYLWeCTB, KOTOpPbLIA chepBa
MENJIEHHO, @ NOTOM C HeBEPOATHBIM B3PbIBHLIM XapaKTepOM CTan pa3BUBATLCH.
370 oAMH M3 COTEH MUNNMOHOB, a MOXET GbiTb, MUNNKapaoB BUAOB, KOTOPble
XMWNM Ha Hawei nnaHeTe.

Ecnu nocmoTpeTs Ha Aepeso 3BoniouMM, TO OHO NpeacTaBnAeT FpaHano3Hoe
Knaa6uwe Buaos, nNo KpaiHein mepe 99% BUAOB, KOTOPble NONYYanuch B pe3yrib-
TaTe KOMOGUHaTOPMKW, T.e. MO 33KOHAM CNYYaR — TYNUKOBbIe HanpaBneHunA,
U BOMPOC CTOMT TaK: HaxoAuTcA nu BUA homo sapiens Ha reHepanbHOM NUHUM
Pa3BuTUA MaTepun BO BceneHHon? OTBeTUTL Ha 3TOT BOMPOC Mbl MOKa Toxe
He MoxeM. He ucknioveHo, 4To passuTue MbicnAwei MaTepuu NnonaeT B Kakom-
TO MHOM HampasneHnn, @ MOXKeT 6biTh y>Ke U WAET B APYrUX YacTAX BceneHHON.

A xouy cKasaTe 06 3TOM MOTOMY, YTO UMEETCA eaBa NU He BaXKHeMLUMEI
aKT, C KOTOPbIM CTORKHYMIUCL WCCReaOBaTeNyM MHOXECTBa MupoB: dakT
MOfYaHMAR Kocmoca. BeA npobnema B TOM, 4TO ecnu 6bi GbinM OYeHb YMHble
""HeGoXwmTENU"’, TaK OHY KaK-HWEYAL BO3BECTUAM 6bl O CBOEM cyuiecTsoBaHum!
3TOT BOMNPOC CepbesHLIi, ropasno Gonee CEPbe3HLINA, YeM CUMTalOT MHOTUE 3aech
npucytcTBylowme. MoBecTka AHA Hawero cuMNoauyma He npeacTaBnAeT peanb-
HOTO COCTOAHWA 3TOW Npo6nembl, CneynansHbIN cuMnosnym 6yaet, HasepHoe,
MOCBALUEH KaK pa3 3TOMY BONpocCy.

Kak noHATb, 4YTO OHM MONYaT, BeAb NPU TaKoOV KOPOTKOI WKane TexHo-
NOrU4eCKOro pasBUTUA OHM AONXKHBI O4eHb AaXe MPOABNATL ce6A? TyT BO3-
MOXHbI ABa BapuaHTa: OHWM YNOTPeGNAIOT CTPAaTeruio ''KOCMUYECKOU MUMMU-
Kpun" — no3BonbTe NPUMEHUTB TaKoMN TepPMUH, T.e. HapoO4YHO UMUTUPYIOT CBOIO
AeATENBHOCTL KaK ecTecTBEeHHble CurHanbi. B Takol cuTyauuu Bcakue novcku
no nunHun CETI| 6GeccmbicnerHsbl. Ecnu wHTennexT cynepuvBMnn3auMm Hanpas-
fled Ha TO, YTObbl ee He BUAETb, KaKne Mbl MOXEM MMeTb LIAHCbl UX o6Hapy-
»MTb? JInbo e, U 3TO Hago UMeTs B BUAY, YTO Y HUX eCTb OCHOBAHWA, YTObbI
He O4eHb-TO cebA NoKa3sbIBaTh, TOFAa CTOMT NOAYMATh M 06 3TOM.

A cKopee Bcero, NPoOCTO MX He CYLLECTBYET, U HUYero TYT NNOXOro anA
YenosedecTsa, npaso e, HeT. Ewe Mywkun rosopun o “pasHoaywHoit npm-
poae’’.

B 3akniovene A xouy nokasaTh HeKoTOpble npeABapuUTenbHble pacyeTsbl,
KOHe4HO, oueHb rpybble. OHU OCHOBaHbI BOT Ha 4YeM: BCMOMHMM, YTO OT
1306peTeHMA pPaaMo — KaKoro-To NPUMUTUBHOFO xorepepa lMonosBa — po
COBPEMEHHbIX CPEACTB MAacCOBOTO YHUYTOXKEHUA TEPMOAAEPHOTO OpYXUA,
3TUX COTEH MEraTtoHH U T.4., NPOLWO MeHee cTa feT. BOT TyT MokHO oue-
HUTL 7, XapakTepHoe BpemA, KoTopoe A Gepy paBHbiM coTHe neT. Mpuas K
U306peTeHNI0 Paamo, YXKe Yepe3 CTO NeT 4enoBeYecTso, KOTOpoe yXXe K Tomy
BpemeHU BbILNO U3 COCTOAHWA PAaBHOBECMA C OKPYIKalOLWiel cpeaoi, BNOAHe
€Tano cnocobHbIM HauaTb rnoGanbHoe paspyLueHue 6uoctepbi. Tak BOT, ecnu
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APUHATbL, 4YTO 3TOT NPOMEXYTOK BPEMEHM 7 NOPAAKA CTa NeT, U 4To Yy BCex
NOAXOAALMX 3BE3A MMEIOTCA NNaHeTHble CUCTEMbI, HAa KOTOPbIX BO3HMKNA
»KW3Hb, Yepe3 MUNMMapabl NeT cTaBliaA pa3yMHOMW, TO NONYy4YaeTCA, YTO paccToA-
HWe A0 OBnuvxalwend M3 TakUX unsun3auUn, HaXOARWNXCA B NpOMeXyTke
mexay u3obpereHueM pagvo U TepMoagepHou katacTpodioi, rae-To nopAaaka
nonyTopa napceka...

Ocob6eHHOCTL 3TOW OUEHKUM — 3TO TO, YTO OHa aBCONIOTHO He XyXKe APYruX,

3TO Y)K A MOTY TOUYHO CKa3aTb. BoT Ha TakO ONTUMUCTUYECKOI1 HOTE NO3BONbTE

MHe 3aKOH4YANTb.

Y AK 523.164.42
H.C. Kapoawes

O HEM3BEXHOCTU U BO3MOXHbIX ®OPMAX
CBEPXLUUBUNU3ALUNA

YTO Mbl MILEM?

Mo>xxanyi, cambiM BaXkHbIM BOMPOCOM B npobneme noucka BHE3eMHbIX
uvBnnmsaumi (Bll) Ha coBpemeHHOM 3Tane ABNAGTCA NOrnYecku HenpoTUBO-
peuvBaf [OrOBOPEHHOCTb O TOM, 4TO, coBCTBEHHO, Mbi UwemM? K coxaneHuio,
TaKkoW [OrOBOPEHHOCTH HeT. BonbWNHCTBO 3KCNEPUMEHTOB NO MOUCKY UUBUIM-
3aUMIA No-NpeXHeMy CTaBUTCA ¢ NMO3UUMK ‘‘3eMHOro WoBMHU3IMA' . HecmoTpAa Ha
KpUTUKY (BepOATHOCTb OGHapY>XuUTh UMBMNM3AUNIO, HAXOAALLYIOCA Ha HaweMm
YpOBHe pa3sBUTUA, faxe cpeay Gnudkalwux 3Be3s 6NU3Ka K Hyno}, novucku
UMBUNMU3AUKIA 3eMHOrO TUNA MPOAOIDKAIOTCA. Takoe MonoXKeHUe O3HAa4YaeT, YTo
NPOABMXXEHWUA B peweHWn Npobnembl HeT M He OXWAaeTcA A0 Tex Mop, NoKa
MCXOAHAA KOHUENuUUA U COOTBETCTBEHHO MeToAuKa He ByayT u3meHeHbl. CoBpe-
MEHHYIO CUTYaLuI0 MOXHO 06pucoBaTth cneayowum obpasom. Mporpamma nep-
CNeKTUBHOrO noucka ¢hakTuuecku He Hauata. lNpuaasarts KaKoev-nM6o 3HaueHue
NpoBeAeHHbIM MOMbLITKAM MOWCKA CUTHaNoB Henb3r. Bl He HanaeHsl noTomy,
YTO KX, MO CYTY Aena, He UCKanwu.

OueBuaHAA nNpUuYMHA TAKOro MOMNOXEHWA CBA3aHA C WUCKMOYUTENbHBIMU
TPYAHOCTAMWM MPOrHO3a PasBUTUA LUBUAWM3ALUKA Ha acTpOHOMMUECKHUE MHTep-
Banbl BpeMeHn. JTo6ble Takue NPOTrHO3bI KaXKyTCA ManopeanbHON chaHTaduen.
3aTo AnNA uMBUNU3aALKIA C COBPEMEHHbLIM 3eMHBLIM TeXHUYECKUM OCHaLLeHUeM
MO>HO AenaTb Nobble KOHKPETHbIE pacyeThbl.

U Bce-Taku Heo6x0AMMO NeperTh K HEKOTOPbIM (DaHTAaCTUYECKUM MOAENAM,
.OTTaNKMBaACh OT Hay4YHO-TEXHUYECKOTrO YPOBHA CErOAHALLHEro AHA U MOMHHA,
YTO M3BECTHble HaM 3aKOHbl MPUPOAb!I YXXe HaAeXHO npoBepeHbi acTPOHOMMU-
YecKuMu HabnaeHMAMU Ha OFpPOMHbLIX MaclwTabax NPOCTPaHCTBa U BpeMeHu.
No-Buaumomy, uensii pAA cyHAAMEHTaNbHLIX 33aKOHOB NPUPOAbI ewle npea-
CTOWUT OTKpPbLIThb, HO 3TO HE NPUBEJET K OTMeHe TeX 3aKOHOB, KOTOPbIe N3BECTHbI.
PaccmoTpriM AiBa OCHOBHbLIX NPeAnCNOXKeHUA, HeOBXOAMMDIX, NO HalleMy MHe-
HWUI0, ANA NOCTPOEHUA MOZernel CBepXLMBUAN3aLUN,

1. MacwTtabbl feATeNbHOCTU UMBUIM3AUUA O DAHUYMBAIOTCA TONbKO ecTecT-
BeHHOHayYHbIMW MpudMHamMu. CMbICn 3T0M0 yTBEpXKAEHWA COCTOUT B TOM, uT0
Mmobbie npouecchl, HabnoaalOWMecA B HeXUBOW Nipupoae (OT ABNEHMA B MUK PO-
Mupe no ABNEHWIA B acTPOHOMUYECKUX MacluTabax, BNnoTs Ao Macwuta6oe Bcee-
NEeHHON B LENOM), MOFYT M0 UCTEYEHUM HEKOTOPOro BpEeMeHU 6biTh UCMONL3O-
BaHbl UMBUNM3aLUMAMMK, BOCMPOU3BEAEHb! U AaXKe B KAKOW-TO CTerleHW u3MeHe-

Hbl, HO, eCTECTBEHHO, B PaMKaX 3aKOHOB NPUPOAb!. 2



2. Uusunmnsaummn He UMeIOT Kakux-To BHYTPEHHUX, UM NPUCYWUX OF paHUYe-
HUI Ha MacwTabbl geATenbHOCTU. B 43CTHOCTH, 3TO O3HayaeT, YTO Npeanonoe-
HWAR O BO3MOXXHOCTU CaMOYHUYTOXKEHWUA UMBUAN3AUWMK MNK O HEeKOTOPOM npe-
AENbHOM YpOBHE pa3BUTUA He ABNAKOTCA aTanLHLIMK, T.e., c OAHON CTOPOHBI,
counanbHble KOHMNUKTLI B NpUHuMne MOryT 6bITh NpecgoneHsbl, a ¢ Apyron —
BCeraa ecTb CTOAWME Nepen uMBMNU3aUMeN 3apaun, Tpebylowme ysenuueHuA
Mmacwtaba peATenbHOCTH. WMeHHO TakaR NOCTaHOBKA BONpOCa KaXeTcA Hau-
6onee cooTBETCTBYIOWEN HaWUM COBPEeMEeHHbLIM NMpeAcTaBleHWA M.

Ana pokasatenbcTBa 3TMX NPEANonoXeHNit MOXHO WMCRONBL3OBATL HEYTO
aHanoruyHoe MeToAy MaTemaTuuecKol WHAyKuwn. Ecnu ecTs HeKoTOpLIA BUA
AEATENLHOCTU UMBUNWU3ALUKN, ONUCHLIBAEMBIId napametpamum M — macca pabo-
Yero tena, P — MowHoCTL NoTpebnAeMoi Hepruu, I — o6bem nHopMauum,
ONUCLIBAIOWMIA NporpaMmy, u 4ap., To npu Mo6o KOHKPETUIAUMKM MOXKHO
YKa3aTh, KaKk OpraHm3oBaTh AeATeNbHOCTL C napameTpamu, Hanpumep, 2M, 2P,
2l v T.A. CyTb pena B TOM, YTO chn3nyeckne napamerTpbl HabMIOaEMbIX BO
BceneHHoM 06bekToB MMetoT OTPOMHbLIA  UHTEPBAaN BO3MOMHbIX 3HaYeHUi.

"naBHbIM cneacTeuem MPMHATLIX Npeanono)eHuit AnA nNpobnemsl Noucka
UWBUNU3AUNIA ABNAEGTCA yTBEpXKAeHWE, YTo cpean Habniogaembix acTpoHomu-
YeCKUX OBGBEKTOB [ONXHBLI CylecTBOBaThL TaKue, KOTOpble CBA3aHLI C pPa3yM-
Hol peATenbHocTblo. Hanbonee BEPOATHO, 4TO 3TU 06bEKTbI 06NafalOT OYeHbL
Gonbwioit mMaccom, passuTol 3HePreTUKON, 3HAYUTENbHLIM O06BLEMOM uHdopma-
uuu, MOTYT CYWecTBOBaTbL B TeYEHME KOCMOMOFNYECKUX WHTEepBanoB BpeMeHu,
T.e. MUNNMAPALI NeT, ! KOCTAaTOMHO KOMMAKTHBLI, YTOBbl 6bin BO3MOXeH 6bICT-
PbIi BHYTPeHHUI 06MeH nHbopMaumen.

TBEPAOTENbHLIE KOHCTPYKUMMK ACTPOHOMUMECKUX PA3MEPOB

Mo-BnaumMomy, oaHOM M3 OCHOBHBIX hOpM BellecTBa ANA CyLecTBOBaHMA
UMBUAN3AUNA ABNAETCA TBepAOe COCTOAHWE — OoNTUManbHoe ANA BbICOKOM
CTéneHu opraHusaumn. OpHaKko 3To COCTORHME BeluecTsa ewle oveHb NNoOxo
nccnepoBaHo Bo BceeneHHoir. Yawe Bcero, u3yuana duanyeckue npoueccs!, acTpo-
HOMbI UMelT aeno ¢ nnasmod. MoxHO AymaTh, 4To B npuHUMNe BCe BUAbI
COCTOAHWUI BeWeCTBA MOFYT 6biTh WCNONb30BaHLI C MNOMOLYBID aKTUBHOro
BMeLaTensCTBa pasyma.

OaHako npAMbIM poKazaTenLcTeOM UCKYCCTBEHHOCTN ob6bexkTa 6bif1o 6bl
0BHapyXXeHWe OF pPOMHbIX TBEPAOTENbHBIX KOHCTPYKuUMiA. MoxHo paccmaTpusate
MHOXXeCTBO pas3nuuHblx npoekTos [1—9]. Hanpumep, . [aiicon nyTemM pacue-
TOB nokasan [3] BO3MOXHOCTbL U3roTOBNEHUA ACTPOUHIKEH@PHbIX KOHCTPY KLU
(cdepbl Oaiicona) Pa3MepoM B HECKOMbLKO acTPOHOMUYECKMX €AUHUL, UCNOSib-
3yA B KavyecTBe MaTepuana BewlecTBO MnaHer. O6cyraanca sonpoc 06 UCKycceT-
BEHHOM B3pbiBe 38e3Abl. MOXHO NPeACTaBUTL BO3MOXHbIE CNOCO6LI U3MeHeHNA
op6utbl ConHua 1 apyrux 3sesp B lanakTtuke, paccMoTpetb Ux cToNKHOBEHMA
C uenblo pobbluv Maccsi u aHepruv [3]. A AYMal0, 4TO aCTPOHOMbLI CMOryT
NPeanoXuTe MHOrMe MyTU peanuaaumu 3Toro, NocKonbKY noAo6HLIE e Mpo-
ueccbl MAYT M eCTecTBeHHbLIM NyTeM. MCKNouMTeNnbHO 60oraThle BO3MOXKHOCTY
ANR  aCTPOMH>KEHEPUU OTKPLIBAOTCA B TMUIraHTCKUX MOnNeKynApHbIX obnakax
{Maccbl B MUNANOHBI CONHEYHbIX macc) , ewe 60nblwue — CBA3aHLI ¢ nepecTpou-
KO UenbIX ranakTuk.

PaccmoTpum B KavecTse npuMepa OZHY K3 BO3MOXHbiIX OYeHb GOMbLLWX
KOHCTpyKuuid. Mpeanonosxum, uTo uusmnusauma pacnonaraet MoOLWHOCTbIO L ¢
Maccoid M TBepaoro sewecTea. YecTkas KOHCTPYKUUA acTPOHOMUYECKUX pa3-
MEpOoB, HaNONHeHHaR Pa3fMNUYHbLIMM YCTPONCTBAMM, He Pa3pPyLUAOLLAACH noa aen-
CTBMEM CUMlbl TAXKECTWU, MOXeT BbiTh CAenaHa B BUAe AUCKa, BpaLLaroLLEerocA ¢
MOCTOAHHOWN YrNoBoOI ckopocThio £, COOTBETCTBYIOWEN ABMKEHWIO NO Kpyro-
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gbiM opbuTaMm noa peicTBueM cOBCTBEHHOW cvnbl TAXecTU. Ecnu NpuHATH,

rNoOBOW CKOPOCTH
4yTO NAOTHOCTH AVCKA P — MOCTOAHHA, TO ANA COXPaHeHWUA y_h 1 rp/R2
Hago, 4To6bl TonwwWHa aMcka u3MeHAnach no dopmyne h=h, — .
ho — TONUWMHA AMNCKa B UEHTPe; & — TeKywuid paanyc; R — paguyc BHewHero
kpaf aucka. Toraa

2 1
M = ?”RMO p. ()

MpumeM, 4TO NOBEPXHOCTb AUCKa nepepabaTbiBaeT MowHOCTL L B Tennosoe
u3nyueHue ¢ Temnepatypoi 7. Toraa

L =2nR*oT*, (2)

= - 2K c— Credana—Bonbumana.
rae 0=567 -107% apr/em?-K*.c MOCTOAHHaA a.
U3 (1) v (2) umeem R = (L/2maT*)% , ho = 3MaT*/pL. Ana L=10"2L ,
M=10"M_, T=300K, p=8 r/fem®, umeem R =12 nk, h, =860 m, nepron

obpaleHuA aucka
% —Y -
p=ar36m) "~6.10°c1.
™
MNoTok TennoBOro M3ny4YeHUA gucka 6ya;37 MaKCUMarbHbIM B‘nwanaaolz-ufa)\gzc;ng
X = 20 MKkM u anA pacctoaHuAa D = 10° Mnk coctasut F, = 2nkTR .
=1 AH. [lloaobHble nNpuMepbl NOKa3bIBAOT, C KaKUMKU CUTYaUUAMKW Mbl
MOXeM BCTPEeTUTLCA B Npobneme noucka. Ecnn 3aHATLCA aeTanbHLIM N3YUEHNEM
NoaobHbIX KOHCTPYKUMIA, TO MOXHO yKa3aTh crnocobbl WX COOPYXEHuA,
NocKoNbKyY NoAoBHbIe NO Macce U MOLWHOCTK 06pa3oBaHA BO3HMKAIOT Y ecTecT
BeHHbIM NyTeM.

ACTPOHOMUYECKUE OBBLEKTbLI U METOAbI NMOUCKA

Kakwue »e acTpoHOMUYecKue 06beKThbI ABNRIOTCA BO3MOXHbIMY KaHnMAa“TaM:
ANA obnacTeli pa3melleHUA cBepxumBunusaumin? [lo-suanmomy, 3To¢p:ﬂo:c.
AAep ranakTMK U KBa3apbl. BOIMOXHO TaKxe, YTO UCCReaoBaHuA B UH M;:) Eoc-
HOM AMana3oHe OTKPOKT U KakKue-TO HoBbie 06beKThl OYeHb 6ONbLION MOLL -
T 1 Macchl. C 3BOMIOUMOHHOMN TOYKN 3PEHUA NepBble CBEPXUMBUIM3AUMN Y Nep
Bble KBa3apb! MOrAW NMOABUTLCA NOYTU OAHOBPEMEHHO — B NEpPBbiA Mm:;:agg
net paclmpennn BceneHHot. BQ3MOXHO, 4TO cpean Anep ranakTuk u :as MHE\)AVI
YAACTCA BbIACNUTH KaKON-TO BUA OOLEKTOB, CBA3aHHLIX C UMBWUIMU L:)cm,w;
370T BuA npeXxae BCEro AOMKEH XapaKTepu30BaTLCA MOWIHBIM vmcbpav(pK CHbIM
U3NyYeHNEM acTPOUHIKEHEPHbIX KOHCTPYKUWUN CO CreKTpoMm, 6nu1r(<)gr(\)n X nna-
KoBCcKOMy. TemnepaTypa 3TOro U3Ny4eHuA MOXeT 6bITb 0T 3 po 'baosa-
BETCTBYA Pa3nuuiHbiM MOAENAM TEXHONOTMUECKON AGATENbHOCTU C VICHOI(I) b3082-
HWeM TBepAOTeNbHbIX KOHCTPYKuui. MoaToMy nckarte Takoe usnyverue T o
DO6HBIX KOHCTPYKUUIA MOXXHO B nanasoHe ANUH BONH OT HeCKoanVIXHMe Eg
MeTpOB 10 HECKONbKUX MUNNMMETPOoB. B pAfe cnyyaes aHOManbHo cum,ooHaKo
thpakpacHoe nanyueHue BHeranakTuuyeckux o6veKT0B Yrxe obHapyxerHo. Oal .
no-euauMomy, 3To WU3nyyeHune obycnoBneHo MEX3BEIAHBIMU  MbINMHKAMU.
OcHoBHOE OTAUYME U3NYYEHNA KPYMHBIX KOHCTPYKUMA OT W3NYYeHWA MblIMHOK
06ycnosneHo Tem, 4TO pasMep KOHCTPYKUMI CYLIeCTBEHHO Gonbllie ANUHbI Bon;
Hbl, a pasmep NbINMHOK — MeHbwe, [Mo3TOMY ANMHHOBONHOBAA 4acThb cn:eKJepM )
V3NYYeHUA NLINUHOK MMeeT Bonee KpyTyto 33BUCUMOCTb OT ANUHbI BongT, e
v3nyueHue Tena Gonblwmx paszmepoB (~ N77). Bf.)nbLUVIe KOHCTPYKUUN Ta @
MOTYT GbITh BbIABAEHLI U MO IKPaHUPYOWeMy geicTauto. PaguonHTeptepome
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puueckue HabnioneHwn 06ecneunBaloT CaMoe BbLICOKOE YFNoBOe pa3peLieHne
npy acCTPOHOMUYECKUX NCCNEeA0BaHMAX U, BO3MOXKHO, NO3BONAT BbIABUTL TaKue
KOHCTpYKuMn 6naronapa Heo6bIYHOCTU UX HOPMbI.

BaxHbIM ¢ TOYKM 3peHWA cTpaTerMu NoMCKa UMBMNWU3AUMI ABRAETCA TaKke
BONPOC O cneunanbHeIX paauonepeaavax. [nA u30TpoRHO u3nywalowero nepe-
A3TYKA ONTUMANLHOW ANMHOW BONHLI ABRRETCA 21 CM, ANA HanpaBNEHHOro
n3nyueHnA — 1,5 mm [8]. Mpn 3tom npeanonaraeTtcA, uto cama cBepXuuBunn3a-
UMA 1 06BEKTLI, C Heit CBA3aHHbie, HE CO3AAOT MOMEX, OF PaHUYMBAOLMUX BO3-
MOXHOCTb nepeaasn. B NpeanonoXeHun oOueHb BbLICOKOrO YPOBHA PassBUTUA
CBEPXUMBNNN3AUMA MOXHO O0XMAATL OCTPO HanpasneHHoe B cTopoHy ConHeu-
HOW cucTeMbl unu Hawen ManakTUKK usnyuerue, Hecyuiee uHdopmauwo, Hawa
uMBUNU3aUNA MOXxeT BbiTb AaBHO O6Hapy>keHa C NOMOWbLIO Teneckonos, NpoeK-
Tbl KOTOPbIX MOXHO TakXe ob6CywaaTh, Kak U NPoeKTbl OYeHb GONMbLUMX KOH-
CTpykuuit. Tak, ecnu B HacToAuwee BpeMA ¢ opbuTbl BbicoTolt 300 KM ¢
noMOLWbLI TefleckonNa anameTpoM 1 M NonyyaloTcA doTorpadun 3eMHbIX naHa-
wadToB ¢ paspelleHneM HeCKOMbKO AEGUWMETPOBR, TO ¢ PacCToAHWA 10 Knk
(Hanpumep, 13 paitoHa ueHTpa ManakTUKK) Te e pe3ynbTaTbl MOrYT BbITe NO-
nyvesl Npu avameTtpe 3epkan 0,1 cB. roga. Pasymeertca, BONpoc 0 TaKux 3epKa-
nax ewie bonee HeonpeaeneHHbIN, YeM BOMPOC O BO3MOXXHOCTU CYLLECTBOBAHUA
cBepxumunusaunn. OaHaKo, Npeanonaran BbICOKWUIA YpOBeHb Pa3sBUTUR HaYKK W
TEXHUKY, HABEPHOE MOXHO 0XMAATb W Pa3BUTUA OHOW U3 oTpacnedt Hayku —
KOCMMYECKOWN 3THOrpaduu. [leperuyHoe oBHapyxeHUe niaHeTHbIX cUCTeM, Npu-
MUTUBHOW XMU3HU U UMBUNIM3ELUA BO3MOXKHO AUCTAHUMOHHBIMU MeTOfaMU —
€ NnomMouwbio Bonbwnx Teneckonos. OaHako anfA fanbHellnX AeTanbHbIX nccne-
AOBAHUA 1 KOHTaKTOB MOTpebyeTCA MNOCLINKA creynanbHbix 30HA08. Nouck
Takux 30HA0B 8 CONHEeYHOW cuCTeMe Tarkrke ABNAGTCA OAHUM U3 HanpasneHui
SETI. 3peck K umerownmca npobneMam aobaBnseTcA elle OAWH KpYr BOMpoO-
COB: 3TUYeCKWUE W NPABOBble B3aMMOOTHOWEHUA [0 U MOCNe YCTAHOBNEHNA KOH-
TakTa. Hanpumep, nocbinka 30HAA C aKTUBHOK NPOTPaMMON AENCTBUA MOXeT
CUNTaTLCA Henpuemnemon, 3To AaeT OAHO U3 BO3MOXKHbIX OBBACHEHUN, NOYeMy
3emMnA He 6b11a KonoHusuposaHa [10].

BO3MOXHbBIE CLEHAPUUN PA3BUTUAR LUWBUNUIALUIA

Mo>HO NpeanonoXuTs, YT0 OCHOBHYIO POfb B Pa3sBUTUM UMBUAU3AUNIA UrpaIOT
ABa ¢dakTopa: cobcTBeHHOE pa3BUTUe N pa3BUTUe B pe3ynbTaTe KOHTAKTa ¢ Apy-
rvMu UMBUAKU3AUNA MM,

Moryt 6bITb npeanoxeHbl pa3Hble MoAaend pasBUTUA OAHOCTOPOHHEro W
ABYXCTOpOHHero koutakta. Moaenw, coovseTcTeyroune HaubGonee GbicTpomy
PasBUTUIO HAayKW, TEXHUKWU WU KyNbTypbl ANA 06enx CTOPOH, MpPeACTaBNAKTCA
HaM Hanbonee BepOATHbIMW. EcCnu NpuUHATL 3Ty TOYKY 3peHUA, TO fpouece
06beanHeHNA UUBUNM3ALMIA WM COCPeaOTOYeHUA nX B HeBGOMbWOM 4uClle KOM-
NaKTHbIX panoHoB BO BceneHHoOW ABNAETCA OAHWM K3 OCHOBHbLIX (haKTOPOB
VX 3BOMAIOUUN.

WecTb pasnuuHLIX CUEHapWeB PasBUTUA UMBUNKU3ALMIA, 3acNyxnBaowx Gonee
AetanbHoro obCy»xaeHWA, NpeacTaBneHst B Buae Tabnuubl. B ogHom u3 cTton6-
LOB NPUBOAUTCA CyObeKTMBHAA OueHKa aBTOpa BePOATHOCTU peanu3auuu 3Tux
cueHapues.

B 3aknioyeHune HEOBXOAUMO NPUBECTU TaKke CYGBEKTUBHYIO OUEHKY cTene-
HU [0CTOBEepHOCTM CKaszaHHOro. KaxeTcA BecbMa BepOATHbLIM OBHapPYXWUTb
KOCMUYeCK e CBepPXUuUBMIM3aLMM OKONO Haubonee MOWHBIX W KOMMAKTHbIX
acTpoHoMuyecknx obbekTOB. MeToabi Noucka 6b110 6b! Lenecoobpa3sHo Nepec-
MoTpeTb. BepoATHO, HaubBonbulee BHUMaHWe crnegosBano 6bl yaenuTe o6Hapyxe-
HUO GoNbLIUX TBEPAOTENbLHLIX KOHCTRYKUMA. C 3TOWM uensio cneayer BblaennTh
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BozamoxkHble cueHapun pa3sutua SETI

N° | CueHapuit pas- | Cy6bek- | OGbeKTbl nccnenoBaHua n CueHapuit Hawero passu-
BUTUA TUBHEA MeTOoA noucka TUA NOCNEe KOHTaKTa
BEpOAT-
HOCTh
peanu3a-
uun, %

{ CwunsHoe 60 Camble MOULHbIe KBa3apk! Pe3kuit nogbem TemMnos
obbeanHerue n ranakTuku. Mounck Ho- pa3BuTHUA BO BCeX O6-
uMBUNM3aUKA B BbIX BHEranaKTuyeckunx NacTAx, KpynNHble cO-
macwitabax . 06BbEKTOB C MOLLHOCTbIO UUanbHblE, IKOHOMN-
1—10 mnpa cB. B uanyyeHun > 104 *apr/c YeCKue U KynbTypHble
neT ¢ KOHUEMT- B ananasoHe 10MKM— npeo6pazoBaHuA, Noa-
pauveii B eauHbIn 1 cM,a TaKKe B ApYrux roToBKa, a 3aTeM Nepe-
KOMMaKTHbIN avanasonax. Nouck act- neT K Goree pasBuTon
o6bexT pOUHXeHepHbIX KOHCTPYK-  LUBUNU3aUumM AnA O6be-

uuit. Mouck HanpaBneHHbix  auHeHuA. OpraHusaunA
UHOPMaALUUOHHbBIX CUTHA- 3THOFpathu4ecKoro 3a-
nos Ha anuHe BOrHbl 1,5 MM noBeaHuka Ha 3emne
W HeHanpasneHHbIX — Ha

ANuHe BONHbLI 21 cM™*

1l O6bveauHeHue B 20 WUccnenosarue Agpa ckon-  To xe
macwTabax Kpyn- neHuA Virgo (ranaktuka
HbIX CKONNEHWH M 877) n HeKoTopbix
ranaKTumk ApYrux KpynHeAwnx

ckonneHun. Metoabl Te
we, 4TO u anA N° 1*

11l O6venuHeHue B 10 UccneaosaHue Agpa Hallen »
macwrabax Kpyn- [anakTuku, Apep 6nu-
HbiX FANEKTUK XANLUX KpYNHbIX ranax-

Tmk (M31,M33urt.4).
Metoabi Te Xe, 4TO U AnA
Ne1*

IV MNonHoe 3acene- 0 MpeacTtasutenu apyrux »
neHue NpocT- UWMBMUN3aLUUIA AOMNKHbI
paHcTBa 6biTb Ha 3emMne, Yero He

HabnwaaeTcA

V CaMOyHU4TOXe- 10 Ha nnaHetax okono 6nu- Pa3BuTue OTCYTCTBYET
HUe MN8HEeTHbIX »awmx 38e3q MoryT no onpeaenedHulo
UMBUNU3auuin Ao BbiTb OBHApPYXKEHb) OC-

BCTYNMeHuA B TATK U UMBUN U3AUUIA
KOHTaKT
Vi Mbi nepBbie u no- . 0 HeoHxoaMMO npoacH- IKOHTAKTH! BO3IMOKHbLL B

K8 equUHCTBeEHHbIE

»eHue UccrenoBaHui B
06NacTu 3K306U0NOT UK.
CyutecTayolLmne AgHHbIe,
NO-BUAUMOMY, UCKNHO-
4al0T ITOT cueHapui: nep-
Bble MUKPOOPraHU3Mbl
06pa30BanuCb OKONO

3,5 Mnpa ner Hasaa, T.e.
cpa3y e nocne npekpa-
LeHUA MacCOBOTO BbiNa-
A8HUA MeTeopuToB Ha
nosepxHOCTb 3emnu

nanexkom Gyaywem. B
nepcrneKTuse BO3MOXKHO
pa3suTue NO BCeM MATHU
npeabtaywnm cueHapuam

*lenecoo6paseH Tak ke NOMCK PETPAHCNATOPOB B COMHEYHO M CHCTeMe nnu OKOno eHTpa [a-

NAaKTUKK.
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KNacc KOHKPEeTHbIX 06bLEKTOB, 3acny>KuMBaowWux Gonee geTanbHOro U3ydeHwuA.
OnA 3Tux 06beKTOB HEOBXOAUMO BHOBbL PAacEMOTpPeTh 3agady 06 onNTUManbHOM
AvanasoHe nepeaaw UHAGOPMALUK C YY4eTOM MX HENpPepbIBHOTO CreKTpa ecTecT-
BEHHOro MPOUCXOXKAEHUA, HANpPaBneHHOCTU WMNU U3OTPOMHOCTW M3Ny4aTenA W
ApYyrux creuunduyeckux ocobeHHOCTen.

MpepnaraemMble cueHapuu, KOHeYHO, HaAO pPaccCMaTpPUBaTL KaK BCMIOMOraTenb-
HbIM WMHCTPYMEHT, NOMOTalLWnA B pelleHnn 3apaum noucka. Kaxxabi 13 cueHa-
pueB uMeeT MPaBo Ha CYLW,.eCTBOBaHWE, HO MPeANONaraeTCA, YTO ero crpaBeg-
NMBOCTL MOXKET 6bITb NPOBepeHa onpeaeneHHbI MY 3KCNePUMEHTAMU.
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K.K. Pebare

CUTHANMUIALMA MEXAY UWWBUITUSALUAMU
N OXPAHA CPEAbl OBUTAHUA

1. Pacuete1 B.C. Tpouukoro [1] y6eauTenbHo NOKa3bIBAlOT, 4TO NOCLINKA
C MOMOUIBIO PaAMOTENeCKONOB U30TPONHBLIX CUrHANOB K APYrMM MUPaM Ha pac-
ctoannAa 1000 cs.néet u Gonee NMpPaKTUYeCKU He NOA CUNY AaXKe BbICOKOPA3BU-
TOW uUMBUAN3ALMMK: NOTPEBYIOTCA He TONMbKO OTFPOMHbIE KONMWYECTBA 3HEPrum
M MaTepuanoB Ha CTPOMTENsbCTBO, HO M HepeansHO AONTroe BpemA, Heobxoau-
MOe Ha TpaHCMOPTMPOBKY MaTepuana AfA Teneckona, PacnofioXXeHHOro Ha
6e30NacHOM yAaneHuu oT pe3naeHUMU LUBUN3aunm.

Heno B TOM, YTO NOMECTUTbL TENECKON CUWKOM 6An3KO Henb3A KU3-3a onac-
HOCTU neperpesa cpefbl 0BUTaHUA B XOae reHepauvm MOWHOrO curHana. Mpu
paccMOTpeHHbIX TpouuKuM napamMeTpax BpeMA TPaHCNOPTUPOBKW PAaCTAHETCA
Ha TpeTb MUNAMOHa net, dakTuyeckn TpPOMUKUA MOKa3an Ha KOHKPETHON Mo-
Aenn, KakMM 06pa3om 3HepreTUYecKue U 3Konoruyeckme coobpaxeHua (Tem-
nepatypa B cpese OBWTaHWA AOMKHa OCTaBaTbCA B AOMNYCTUMBbIX Npeaenax)
NPUBOAAT K BMOMHe ONpeAeneHHbIM OrpaHWYEHNAM, KOTOpbie CTAaHOBATCA
HeNpPeoaocNMMO >KeCTKUMM, KOFAa peuyb uAeT O TOCbIAKE BCeHanpasnenHoro
cUrHana Ha paccToaHuA, npesbiwawowme 100—-1000 ce.ner.
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OcCHOBHble 3aKQHbl (PU3MKWU — 38KOH COXPaHEHUA aHepruu (REpBbIA 3aKOH
TEPMOAMHAMUKKW) W 3aKOH BO3PAcTaHWA 3HTPONUM (BTOpoW 3aKOH Tepmo-
OMHAMUKK) Cny>XaT HaAexHOW OCHOBOW ANA NofyyYeHuA obwero 3aksove-
HWMA O TOM, YTO MOCHINKA MOWHOIO CMrHana Bceraa HemsbexHo o3Havaet MOLL-
HYl0 JONONHUTENbHYI Harpy3Ky Ha cpeay obuTaHua umBunusaumu [2—4].

2. PacCMOTpMM UMBUNU3AUMIO KAaK CUNBLHO HEpPaBHOBECHYID TepMOANHAMM-
4eCKYI cCUCTeMy, KOTOopas bnaroaaps NpoTeKawluM uyepe3 Hee NOTOKaM 3Hep-
rMu W 3HTPONNN AEPXKUTCA BAANW OT COCTOAHWUA TEPMOAUHAMMWYECKONO PaBHO-
Becusa (’Tennosoi cmepTn’), COXpaHAeT U pa3BuBaeT CBOK BbICOKOOPraHu-
30BaHHYI0 CTPYKTYPY.

Mycts £, 1 £, 0603H3YaI0T BXOAALLYIO U BbIXOAALWYIO 3HEpPrno, a S, u S, —
aHTponuio. U3 3aKoHa COXpaHEHWA 3HepruuM Mbl 3Haem, ¥To £, = £,, a n3 3a-
KOHA BO3PacTaHWA 3HTponuu, 410 S; =2 S;. ANa noaaepxaHwa XU3HU, Tem
6onee W3HU U uUMBUNU3aUMU, HeoBxoammo, 4TOGL! BO3pacTaHue 3HTPONUK
B cthepe ob6uTtaHuAa 6b1N0 BecbMa 3HadYMTenbHbIM, T.e. S; >> S, . Kak u3sectHo,
BCe HeobX0aumoe ANA >KWU3HU M UMBUNWN3ALMKU LOCTAaBAAETCA 3a CYET U LeHOW
BO3PacTaHWUA 3HTPOMNUKM B OKPY>KaloLEeN cpeae.

B cpege 0butaHnA pacteT IHTPONMA BewecTBa U U3NYyYEHWA, NPU 3TOM Tem
6onee 6HypHO, yeM 6Gonee aKTMBHaA umBunusauuA. Boapacrawowed 3HTponuw
Heo6Xx0ANMMO pewwnTenbHoe NPOTUBOBOAEACTBME — WHAaYe KayecTBO BelLecTBa
M 3Hepruun B cpefe obutaHUA Aaxke B yCnoBUAX OOUNLHOro NocCTynieHWA B Hee
BbICOKOKa4eCTBEHHON 3Hepruu Gyaer HeyKNOHHO Nagath. BospacTaHue 3HTPO-
N1 CONPOBOXAAETCA HAPACTaHWEM Pa3HOOBpPa3zHbIX HexenarenbHbIX WM3MeHe-
HUW, a B KOHeYyHOM cuyeTe cpenla obA3aTenbHO Bce 6onee u 6onee HarpeBaeTcA
W CTaHOBUTCA HenpuroaHou AnA >xusHvu. [oaToMy umBMnMuzauma AOMKHa pac-
nonaratb He TONbKO MCTOMHMKAMMW 3HEPrun BbICOKOro KayectBa {(HedTh 1 apy-
re ckonaemMsle TONAWBA, AARPHAA U COMHEYHaA 3HEPruA W T.Mn.), HO u addex-
TUBHBLIMW NYyTAMKW OTBOAa oTpaboTaHHoM 3Heprun. B cpegHem cTonbko e
3HEPIrnn, CKONLKO 6bINIO NpPoM3BeaeHO B cpefe OBUTAHMA UM MOCTYNWANO B
Hee n3asHe, AOMKHO BbIThL U BbiBeaeHo (£, = E,).

Wtak, BbiCOKOpasBMTaA UMBMAWU3AUMA HY>KAAETCA B MpOM3BOACTBE, nepe-
Aade u npeobpasoBaHUM OTPOMHLIX KOMUYECTB 3Hepruwm. [WraHTckue Konu-
YecTBa 3IHTPONUN TEHEPUPYIOTCA C Hen36e)KHOCTbIO, YTO WU ABNAETCA OrPoM- .
HOW Harpy3kKow Ha cpelly obuTaHuA. XXuTb NoA 3TOM HArpy3Kon MOXKHO NKlb
nPY ycnoBuM, 4TO HanaXkeHbl U COBepPXaTCA 8 uAeanbHOM NOPAAKE YCTONYM-
Bble KaHaNbl OTBOAA IHTPONUM B MMPOBOE MPOCTPAHCTBO. 370 obulee 3aKsio-
YeHWe OCHOBaHO Ha (pyHAAMeEHTaNbHbIX 3aKoHax (U3MKK, CNpPaBeANVBOCTb
KOTOPbIX MPUMEHUTENbHO K BbICOKOPA3BUTHIM LUBUIM3AUWAM eBa M pasyM-
HO NnoABepraTb COMHEHNIO.

AnAa uvBunu3aumm, xmneyler NoAoBHO Ham B 3HAUNTENBHOM pPaBUTAUMOH-
HOM nofe, €AMHCTBEHHLIM MPOUECCOM OTBOAA IHTPONMM ABNARETCA ANWUHHO-
BONHOBOE HEyNopAAOUYeHHOE 3N1eKTPOMarHUTHOE U3NyyYeHue, yxoaauwee B MUPO-
BOE npocTpaHcTBo! .

Y Hac Ha 3emne 3ToT BakHenWM Npouecc npoTekaeT NoKa eule caMorpouns-
BONBHO M TOYHO TakuMM ke 06pa3om, Kak Ao MNOABNEHWA YenoBeKa — B BUAE .
CMNOHTAHHOTO M3NYYeHUA C NOBEPXHOCTM K M3 aTMocdepb! Hawewn nnaHerbl.
Bknaa peAtensHocTU 4YenoBeKa B PafMaUMoOHHbIM BanaHc 3emMny cocTaBniAeT
B HaWwM AHM NMWb Manble AONW npoueHTa. Ecnu >ke Mbl XOTUM UCMONb30BaTb

'B npuHUMNEe BO3MOXHO WUCMONL3OBATh N HEMTPUHO UMM APYTUE 4acTULbI, UMeKsLume
HYNeByio nNu BecbMa Manyid maccy NOKOA, HO NMOKAa TPYAHO FOBOPUTL O CO3AAHUU MOUL-
HbiX MOTOKOB 3TMX 4acTuu W ynpaBneHun nmu. Y umsununiaumm 8 cnabom rpaBuTaluOH-
HOM none BO3IMOXXHOCTM Bonee BoraTel — OHA MOXeT € ManbiIMKU NOTEPAMMN BbICOKOKA-
YECTBEHHOW JHEPrUM BbIKMALIBATE B MUPOBOE NPOCTPAHCTBO W HeKadecTBeHHOe  Be-
ulecrso.
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B COTHM M ThICAYM pa3 Bonblue 3HEPrum, Yem ceivac, TO NPUXOANTCA OAHOBPE-
MEHHO ¢ NpPUBJIEYEHUEM HOBLIX UCTOYHUKOB 3HEPrun 3aboTuTbCA O Bonee WH-
TEHCUBHOM OTBOAE 3HTPONUKU, B KOHEYHOM cuyetTe — yoeunuts yXoa AMUMHBO-
BOMHOBOrO  3M1EKTPOMarHMTHOrO K3ny4eHnA. BosmorxkHocTu  opcupoBaHuA
yxoaAwero oT 3eMnu noToka paanaumm umelotca. M3 obwmx coobpaxernit
TePMOANMHAMUKW CneayeT, YTo Takoe (hOpMUPOBaHUE B NPUHUMMNE MOXET BblTb
OCYLLECTBNEHO C OTHOCUTENIbHO BECbMA ManibiMKU AOMONHUTENLHLIMK 3aTpaTaMu
BbICOKOKAYECTBEHHOM 3HEPrN, TaK Kak peyb ujet of ycTpoicTee, AENCTBYIO-
lueM Kak TernsioBoil Hacoc, nepeKaynMBaloWwnii Tenno B ecTeCTBEHHOM Harnpas-
neHun novtoka — oT Bonee BbicOkux Temnepatyp {(ans 3emnu okono 300 K)
Kk Bonee HM3kuM (penukToBOE M3NyyeHue BO Bcenennon 3 K). MoxHo, Hanpu-
Mep, CO3AaTb MOMA TENNOBOTO M3MNyYeHWA, UCMyCcKalole KaK 4epHoe Teno
B axTyanbHOW oBnacTu 4acToT, T.e. Ha YacToTax, Bo3By>kaaeMbix rpu gaHHOMN
TeMnepartype cpefbl, NI OPraHn30BaTh BbIHY>XAEHHOE UCMYCKaHKe.

Wr1ak, BnonHe BO3MOXHO 6biTb 3HepreTUvecku 6HOraTol UMBUAM3AUMEN.
MNepBoe HeOBXOAMMOE YCrOBME 3TOFO — WMETb UCTOYHUKU BbICOKOKAYECTBEH-
HOW 3Heprum, BTOpoe — WMeTb KaHanbl oTBoAa oTpaboTaHnHon 3Hepruu. Koraa
KO/MYECTBa NOCTYNAKOWEN IHePruKn yke CPaBHUMbI unn BOnblIe NOTOKa 3Hep-
rum ot ConHua, NpoCcTeRwniA NyTe — "OXNaxAeHne’’ CnoHTaHHbIM U3fyYeHHeM —
CTaHOBUTCA COBEPLUEHHO HEAOCTAaTOYHbIM ¥ TPeBylOTCA CchneuwanbHO HanaXe-
Hble KaHanel, paboTalowme B OPCMPOBAHHOM pexxume oxnaxaeHus. WHTeH-
cnBHaA ‘‘cnyxba oxnaxkaeHWA'' AOMKHA NPeacTaBnATb coboit He MeHee CNOX-
Hylo, Tpebyloulylo ToYHelWero ynpasieHusa cUCTeMy, YeM cnyx6a npou3Boa-
ctBa 3Heprun. OueHb Goratas aHepreTka o3HavaeT XKM3Hb B OYeHb TECHOM 3a-
BUCMMOCTN OT (PYHKUMOHUPOBaHNA 0Benx cuctem. He ucknioueHo, 4To nocnea-
CTBUA OTKa3a Cy»XObl oxnaxaeHUA 0COGeHHO rybuTenbHbl. [ledcTBATENBbHO,
AONYCTUM, YTO UMBMUAM3AUMA NOTPebnAeT MOUIHOCTbL, PaBHYK OAHOMY npo-
LUEeHTY MOLUIHOCTU u3nydeHua 3Be3nbl Tvna ConHua, n XuUBET Ha nnaHeTe, NOXO-
el Ha 3emnio. Jlerko noacunTaTh, 4To NOAOBHAA IHEPrOBOOPYIKEHHOCTL PaBHO-
CUNbHa NPOM3BOACTBY B CPEAHEM MPUMEPHO MWAAMOHA KWUAOBAaTT Ha Kakablit
KBaapaTHbIX MeTp MoBepXHOCTU NNaHeTbl. TPyaHO NpeAcTaBuTb, YTO MMEHHO
NPOU30WAET, eCNN OTBOA 3HEPrun NpekpatuTcA. FACHO OAHO, YTO AOCTATOUHO
HECKOMIbKMX CEKYHA OTCYTCTBUA OXNaXKaeHuA, uyTobbl NpeBpaTUTL B XUAKOCTb
W Nap BCO MOBEPXHOCTb NAHEThI

3HaunT, He TONBKO MPOU3BOACTBO 3HEPTrUM, HO U CAY>KBa OXNAXKAEHUA 40K
Hol (YHKUMOHUPOBATL C WCKIOYUTENLHON HAAEXKHOCTBIO. ITO MOXHO obecne-
wTb. Ho 370 He nerxo. nmaBHoe — B riy6uHe OCTaeTCA NPUHUUNNANLRO He-
YCTPaHMMaA HeyCTOWUMBOCTb, OBYCNOBNEHHaR NPUPOAOH KU3HUM W UMBUNU3a-
umM, Kak cyrybo HepaBHOBECHbIX AMCCUNATUBHbIX CTPpykTyp [4, 5]. Cneayert
CYMTaTb, YTO UMEHHO 3a60Tbl 06 YCTOWYMBOCTU AOMKHb! BbIABUTaTLCA Ha Nep-
BbIi NnaH B 3HePreTMKe BbICOKOPA3BUTON UMBUNN3ALMM U MMEHHO OHW KnaayT
npeaen sndopun NoTpebneHUA 3HEPruv npu HanMuMm HoBbIX 3DGPEKTUBHBIX
WUCTOYHNKOB.

WTaK, Mbl JOMXHBI 3aKNICUATL, YTO AdKE BLICOKOPA3BUTAR UMBUAU3AUMA
He ocBoboXAaeHa oT 3ab6oT o cBoed cpeae obutaHuA. Ckopee HaobopoT: yem
bonblie umBuIM3aumA noTpebnAeT (a 6e3 BbICOKOrO YpoBHA noTpebneHuA
BbICOKUI ypOBeHb UMBMAM3AUMK He BO3MOXEH), TeM Bonblie e Hapo 3abo-
TUTLCA 0 cpefe obutaHuA. MNMoauepkHem ewle pas, YTo 3TOT BbIBOA, BbiTeKaro-
WA M3 hyHaamMeHTanbHbIX 3aKOHOB NPUPOAbl, — ABYX 3aKOHOB TEPMOAUHA-

1ECnu uMBUIM3aUNA KMBET HA NnaHeTe He KOMMAKTHO, a PAacCpeoTodeHa Ha AOCTa-
TOYHO LIMPOKUX MONAX OBUTaHNA N HeT pernoHOB BECbMA BbICOKOW MMOTHOCTU 3HEpro-
noTpefneHnA, TO OAWH NPOUEHT 3HEPrUW 3BE3AbI MOXHO, KOHEYHO, yTURU3UpOBaTh 6e3
cneumanbHoro oxnaxpeHnA. OQHAKO Takylo cuTyauuio easa nm cnenyeT cuMTaTh NO-Ha-
cToAulemMy BOTFaToi aHepreTUYecKn, L .
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MWUKM, @ TakXe COOBpaKeHW HEYCTOWYMBOCTH CUABHO HEPABHOBECHBIX cuUC-
TeM — OCT3EeTCA MOMHOCTbIO B CWile M ANA TaKOW UMBMIM3aUMM, KOTOpaA NmeeT
g CBOEM PacnopFfXXeHWW OUYEHb XOPOLLIME HEW3BECTHble HaM UCTOUYHWUKK BLICOKO-
Ka4eCTBEHHON 3HEpruun.

BbICOKOPa3BNTaA UMBUIIM3AUMA NO/MKHA BECTU BECbMA Pa3yMHYIO U IKOHOM-
HYIO MMHWIO B fleniax OKpy»Katouieit cpeabl. HeorpaHuyeHHOro nNpocTopa Aenct-
BUit HeT, ¥ LUMBUNW3AUNA BbIHY>KAEHA YCTAHOBUTb MEPAPXMUYECKYIO NOCNEAOCBa-
TenbHOCTb NOKa3aTenei KavecTBa >XU3HW, LEHHOCTE W uenen, Ha AOCTUXKEHWE
KOTOPbLIX OHa rOTOBA TPATUTb PECYPChbl 3HEPIrUM U OKPYXKalowen cpeabl. Mpuro-
TOBNEHVE U TMOCbINKA MNO-HaCTOALLEMY MOLLHOrO CUFHana Hen3bexxHo o3HavaeT
CUAIbHYIO AONOAHUTENBHYIO HAarpy3Ky Ha cpeAy O6uTaHWA B BUAE BO3pacCTaHUA
anTponuu. Haflo AONONHUTENBLHO NOTPYAWTLCA, YTO6LI MOBLICUTHL cGycnoaneH:
HOE CMTHANOM HU3KOe Ka4eCcTBO BeuwlecTBa v ocBoBGOAUTLCR OT oTpaboTaHHoN
aHeprum. Kakue-To aApyrve 3anadv AOMKHbl GYAYT OCTaThCA HepeileHHbIMU.
Uusunuzauma ACMKHA CAenath BbIGOP MeXAY NOCLINKOR CUrHaNa U KauecTeoM
cpeabl ob6utaHnA. Mpobnema BeIXOAUT 3a Npepensbt (U3MKU U aCTPOHOMUU U
npeobpa3yeTcA B BaxHenwKin BoNpoc 06 06beKTUBHON OUEHKE MaTepuanbHbiX
U AYXOBHLIX UeHHocTen>

CoBceM He GeccnOpHO, 4TO MOCHINKA MOWLHbBIX CUMHANOB APYT MM MUpaM  jane-
KO B MPOCTPaHCTBe CTOMT Ha OAHOM M3 NepBbIX MECT B ANIWHHOW OuepeAw NOA-
ne>kawmx peweHuto 3apad. Ckopee cneayet Aymats (0ocoBeHHO B HawM AaHK,
KOTZA UEHbl HA FOPaUes, JHEPTWIG, ChIPLE HEYKNOHHO DacTyT, a npobnemsb
OKpYXKalolWeit CPeabl YXXe BrnofHe ACHO BUAHLI), YTO UMEHHO Te pasyMHble
M 3KOHOMHbIE LUUBUNM3ALUUN, KOTOPbIE CUATAIDT NOCLINKY CUTHANCR ReCHMA
mobonNbITHON AEATENbHOCTHIO, HO Mpeano4uTalT cTpemneHue Kk Gonee 3a0-
POROI U UHTEPECHOW YKM3HW, KaK HaMHOro Gonee BaxxHOoe M aKTyanbHoe, UMeoT
XOPOLLIXE LUaHCLI AOCTUYL BLICOKOTO YPOBHA Pa3BUTUA 1 AONTOE BPEMA CYWECT-
BOBaTb KaK BbiCOKOPa3BUTbie UMBUNW3aUMKW. BecbMa BepoOATHO, 4TQ 3Haum-
TenbHam 4acTb (€cnu He BCe) BbLICOKOPa3BMTLIX UMBUNU3AUMIA ABNAGTCA MOMYa-
nvebimu umsunuzaumamu (MOLL) . B 3TOM MOXKeT 3akntouaTbCR OAHa U3 npo-
CTbIX NpPWUYMH, Noyemy BceneHHaA He 3anoNHeHa CUTHANamu OT UMBURW3ALMA.

3. OpHaxko U B TOM cryvae, KOrAa LMBWUIU3auMA ycCMeLWHo pewwna npobne-
Mbi cpeasl 06UTaHMA, B M306UNMU CHabxeHa WCTOYHMKAMU 3HEPrUM U CUCTEMa-
MW OTBOAA W36bITKA 3HTPONUU, OHA BCE XKE MOXET He PeWunTeCA Ha NOChinKy
curHanoB. Lusunuzauma mMoxket CYMTaTb NOCBINKY cooblieHuit He BnonHe npa-
BUNIbHBIM AERCTBUEM, COMHUTENbHbIM C TOYKM 3PEHUA ITUKU: MONyYeHue ro-
ToBOW MHopMauun moxeT B Bonee fanexoi nepcnekiuse MOBMWATL OTPU-
HATENLHO Ha APYFYK UMBUAKM3AUMIO, OKaswbiBaA nobouroe pedcTBUE Kak dak-
TOP, YMEHbWAIOWNA PELUMMOCTb MEHE® YMHOMO. COCeAa pa3BuBaTh CBOM cobeT-
BeHHbI Hay4yHO-TexHuYeckmnit noTteHuman [4]. Npobnema ocobeHHo cyuleCcTBeH-
Ha B CBA3W C TeM, 4TO HETHUKaKOW BO3MOXXHOCTM OKa3bIBaTh AOCTATOYHO GbiCT-
pyl0 nomMows nonaswemMy B Geady coceny Ha pacCTOAHWM COTEH WM ThICAY
CBeTOBbIX neT. HeT BO3MOXXHOCTM HE TONbKO MNOCTaBNATb 3JHEPFETUUYECKYIO
M MaTepuanbHylo fOMOWb UMW CHAapAAUTH CNacaTeflbHYl0 3JIKCheauumnio, Het
HUKAKOI BO3MOXHOCTU nocnath ‘B peanbHOM BpemeHu'' u ‘‘cnacatenbHyio
wHdopmauuio”’

4. UTak, uMeloTCA NO KpaitHed Mepe ABe NPUUMHLI BbITb MONYANNBONA LUBK-
nmsauueit. MmeHno MOL, umetoT xopoluve NepcneKTUBLI BbDKUTL M obnaaarth
AONTUM BPEMEHEM XXN3HU Ha BbICOKOM YPOBHE Pa3BUTUA.

K cyacTbio, U Mon4anuBble UWMBUNU3aUnMKM OBHAapYXUBaeMbl: UX MONYaHue

? Ecnu umeMnv3auua cymena BoipaboTtath BNonHe O06BEKTUBHbIE KPUTEPHN Pa3MELLEHUA
6ONLIWIOTO YACha PasHooBpasnbiX 3aaad U ueneit 8 guepenb, TO 3TO 3HAUMT, UTO pa3paboTanbl
06 beK TUBHLIC O6ILUME KONMMYECTBEHHLIE KPUTEPUN OUEHKY UEHHOCTE!,
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HapyLwaeTCA NO MeHbLUeW Mepe Hen3BeKHO COMPOBOXKAALMMK UX CYLIeCTBO-
BaHWe NOTOKaMW ANWUHHOBOMHOBOIO 3NeKTPOMArHUTHOrO WU3Ny4eHWA, YHOCH-
WUMKN oTpaboTaHHYIO 3HEpru u oceoﬁox(nabou.mmu Tem cambiM cpeay o6u-
TaHWA OT NULLHER 3HTPONUU.

MepcneKTUBHLIM UCTOYHWKOM 3HepruM Byayulero ABNAETCA COSIHEYHOE W3-
nyveHue, cobupaemoe u npeobpasyemoe B 3neKTPUYECTBO CUCTEMAMK COfHEY-
Hbix GaTapeit, pa3melneHHbIMW B KOcMoce Baanu otf 3emnu. Ecau 3toT nyTb
ABMNAETCA OCHOBHLIM B 3HEProcHabXeHWM BbICOKOPA3BMTOR NO-HACTOALLEMY
6GoraToit 3HeprMel UUBUNU3aUMM, TO KonU4ecTBo npeobpazyemoit GatapeAmu
3HepruM POMKHO ObITb CPaBHUMO C 3HEPruein N3NyvyeHWA NUTAOWENR UMBUNK-
3auM0 3Be3Abl. B TakoM Ccnyuae CyLLeCTBOBaHWE UUBUMK3AUUM MOXKET 6BblTh
obHapy»eHO Mo XapakTepy WUCXOAALIErOo OT Hee NOTOKa U3NYyYyeHWA, COCTOR-
wero u3 Tpex KomnoHeHToB [2, 3]: BbiCOKOKa4ecTBeHHoe (oveHb ropruee)
u3niyueHue OT NuTaloWeit 3Be3abl (7); MeHee kadyeCcTBeHHoe (ropauee) usny-
yeHWe OT noneit HaTapeit, NpeoBpPasyOLIUX CONHEYHOE M3nydYeHne B 3INeKTPwU-
yecTBOo (2); HM3KOro Kauecrsa (Tennoe) usnyueHwe HENOCPEACTBEHHO W3
cpeabl obutaHuAa umBunusaumu (3). B cnyyae HaweWl umsmMnusauuMum OoKono
ComnHua XapakTepucTuyecKue TeMNepaTypbl KOMMOHEHTOB MW3fyYeHWA 6binu
6bl NpubnuantenvHo crieaytowme: 7, =6000 K; 7, = 1000 K; 7; =300 K.

Kak yxe oTmeyanocb Bblwe, obunsHoe 3Heprononn3oBaHue B cpeae 0b6u-
TaHUA TpebyeT ycuneHWA NOTOKa 3 8 CPaBHEHWM € UHTEHCUBHOCTHLIO U3nyue-
HAA YepHOro Tena, UMewLLero TemMnepatypy 73. 3T0 MOXeET HanoXutb aetex-
TUPYEMbIE OTNevaTKu Ha cBOWCTBa NOTOKa 3 {cnexkTpanbHble CBOWCTBa, Bpe-
MEHHbIE XapaKTepuCcTUKK) .

5. Ecnv umsunNM3aumna BCe e KeraeT BelwlaTh O CBOEM CyulecTBoBaHUM (pas-
roBopuyusaA uusunusauma (PALL) )}, To 3HepretTMyecKu U 3KONOrUYECKU BecCh-
Ma 3KOHOMHbIM NYTEM AOMKHO BbITb MOAYNUPOBaAHUE NOTOKOB 3 i 2.

MNpeacraBnAeTcA BMOMHE BO3MOXHbIM, YTQ BbicOKopa3Butaa PAL Haitger
ewe u gpyrme nyTu Noucka KOHTAaKTOB, CywecTBeHHo Gonee acbdekTuBHbie,
YyeM BCeHanpaBneHHbie CUrHanNbl YCTPalalouwleil UHTEHCUBHOCTHA, NOCbiNaemMble
HeMoCPeACTBEHHO U3 Pe3vAeHUMM uMBunu3aumn. MOXKHO Ha3BaTbh TpU MPUHUU-
NManbHO BO3MOXKHbIX UHBLIX cnocoba, HaMHOrO MeHee AOPOTUX B CMbICNe pac-
XOAa PecypcoB cpefsl oGuTaHuA.

BoicokopasButaa PAL, aonxHa MMeTs xopolune 3HaHuA 0 BceneHHoM, B 4acT-
HOCTX O MaTepuu B MeTacTabunbHbIX COCTOAHUAX, BOraTo HaCbILWEHHbIX 3Heprven.
PALl moxeT cozHaTenbHO 3axuraTb B TaKOW# matepumn aanexo oT CBOeit pe3u-
AGHUUM MOLLHbIE NPOLECCh!, KOTOpbie APYrUe BbICOKOPAa3BUThIE UWBUU3aLUMK
B COCTOAHWM BUAETb, MOHUMATb U NMPABUNLHO UHTEPNPETUPOBATL.

MNepexof OT BceHanpaBfEHHOro MOUCKOBOIO CUTHaNa K OCTPOHAnpaBfeHHO-
MY CYNUT OFPOMHYIO 3KOHOMUIO 3Heprum. [OonycTuMm, Y4TO OAHA UMBUAK3AUNA
BbICTAaBNAET B MWPOBOE MPOCTPAHCTBO OCTPOHANPaBNeHHbLIN BbICOKOKOrepeHT-
Hbi {nasepHbii) NyY 3aNeKTPOMArHUTHOrO WU3NyYeHUA, a APYFaA uMBUNU3aLUA
cnocobHa o6Hapy>XMBaTb 3TOT NyY NO CATHANY HENUHERHOro {KorepeHTHOro)
OTpakeHuA OT Hero NOCNaHHOro ew NOUCKOBOro nyua nasepa. KoHewHo, konu-
4ecTBEHHanA OUeHKa MOKaXKeT Cpa3y, YTOo OTpakeHHbIW curHan BesHagexxHo cnab.
Tak oHo ¥ ecTb. OAHAKO rEOMETPUYECKMWIA aCNEKT NOUCKA B3aUMOAENCTBYIOLLM-
MU flyyaMu UCKNIOYUTENIbHO 3aMaHuuB. [leiiCTBUTENbHO, eCNK 3Hepruo U3oTpon-
HOro curHana, o6ecneunBaloLLYI0 AETEKTUPYEMBIA CUTHAN Ha PACCTOAHWUU B OAUH
CBETOBOI rof, cobpaTe B Ny4Y C pacxXxoXKaeHneM B OAHY YrnoBylo CeKYHAY, TO
(B npeHebperkeHun NOrnolLeHUem u pacceﬂHMeM) TaKOW Xe AeTeKTUpPYeMblit
curHan gocturser pacctoaHuit 8 10'% cs. net, T.e. rpanuu BceneHHoit. Ctout
elie 06paTUTh BHMMAHME Ha TAaKOE OYEBUAHOE rFeoMeTpuyeckoe oBCTOATENbCT-
BO, YTO KONWUYECTBO B3aUMOAENCTBYIOWLEH 3HEePruM OT ABYX Nyveit B oBnactu
ux nepeceveHuAa Boobuie He 06A3aTenbHO yMeHblUaeTCA ¢ paccToAHvem. Ecnun

34

ghwn =

nepeceveHne Jlyyeil OIMHAKOBOrO PACXOXAEHUA UMEET MECTO Ha OAMHAKOBOM
paccTOAHUKU OT obenX UMBUNU3AUMI, TO KONUYECTBO B3aMMOABUCTBYIOLLEN 3HED-
FU OCTAETCA NOCTOAHHbLIM Ha MO6bLIX PAaCCTOAHUARX. YMEHbUWAETCA NNOTHOCTL
3Heprun B8 06NacCTU NepeceyeHUA, YTO CUNbHO OCNabnAeT UMEHHO HefuHerHoe
g3aumogencteme. OaHaKo, MOXET BbiTb, HENb3A NONHOCTHIO UCKITHOYUTH BOIMOXK-
HOCTb, YTO BbICOKaA CTeneHb KOTepeHTHOCTU NyyYeit MoxeT B ocobbix ycnosuax
(Hanu4ue B oBnactu nepecevyeHWA BeuLeCTBa, B 4aCTHOCTH, B MeTacTabunbHom
COCTORHWM) B. AOCTATOYHON Mepe AEUCTBOBATbL B CTOPOHY YCUNEHUA OTparkeH-
HOFO CUrHana.

HakoHeu, coobueHna Ha MONEKYNAPHOM ypOBHe TUNa reHeTUYeCKOro KoAa
TOXE BMONHE Pa3yMHbl C TOYKMW 3PEHUA pPAaYUTENLHOTO OTHOLIEHUA K cobeT-
BeHHOW cpejfie OGUTaHUA.

Xotenocb 6L1 OTMETUTL, YTO peanbHOCTL BO3MOMHOCTeN obHapyxeHA PAL
o MepeynucrnenHbIiM MYTAM KOMMYHMKAUMM OCTaeTCA, KOHEeYHO, HacTONbKO
OTKPbITbIM BOMPOCOM, 4TO OTHOCUTCA CKOpee K 061acTh Hay4yHOW haHTacTUKMW.
OAHAKO PEanUCTUYECKWA B3TNAL Ha 3HEPTreTUYECKME W IKONOTUUYECKNE BO3IMOXK-
HOCTW NMOKa3blBaeT, YTO 34eCb, MO-BUMAMMOMY, HEeT 0COBO CyLLeCTBEHHOW pa3Hu-
Wbl B CPAaBHEHWU C PACCYXXAEHUAMM O MOCbINIKE U3OTPOMHbLIX CBEPXMOLLHbIX CUT-
HanNoOB UMM C NPEArNONOXKeHWEM O CYLLECTBOBAHWUW UWBUNU3AUVN, YTUIN3NPYIO-
WMX 3HEPrUIO He TONbKO CBOEro CBETUNA, HO U ranakTnuku [6].

6. ABTOpY NpuBneKkarentHa MbICHb O TOM, 4TO BO BCeneHHOW HapAAY C Hawein
BCE >€ WMEITCR elle v Apyrve uMBUMN3auUUW, BTOMYMUCNeAOCTUrwve 6Gonee
BbICOKOI CTyNeHu pa3BUTUA, yeM mMbl. MoxeT BbITb, TaKMX UMBUNN3AUUIA N He
OYeHb Mano, Ho GONbWKHCTBO U3 HAX PAa3yMHO U CKPOMHO MOAYNT, TOFA3 Kak
Pa3roBOPYUBLIX LMBUMU3AUMIA UM OYEHb MANO, UNTU BOBCE HET.

Nonyuirs HabawopaTennHoe nNOATBED)KAEHME CYLLECTBOBaHMA BbICOKOPa3-
BATOM UMBUIU3aUMM BecbMa BaXHO: 3TO noakpenuno 6bl Hawy Bepy B TO,
YTO peanbHO NPecAONIMMBI M HawKn cobcTBeHHble rnobanbHbie TPYAHOCTY, 3Hep-
reTMdecKue U 3KONOIrU4YeCKNE KPU3IKCLI BKAKOYATENLHO, YTO W Hawa UMBUNW3E-
u“A MMeeT XOpPOoLWIMe BUALI HA NPOAONKEHME NPOT pecca.

NTUTEPATYPA

Tpouyxul B.C. — 3emnna n Becenexnanr, 1981, N° 1, c. 63.

Pebare K.K. —WN3s. AH DCCP. ®usmka. Matematnka, 1972, 1. 21, c. 282.

Pebare K.K. — Ny6n. TapT. actpogms. o6cepsatopun, 1973, N° 40, c. 107.

Pebame K.K. — 3Heprua, 3nTponua, cpeaa obutauna. Tannuu: Uspg-eo AH 3CCP, 1980.
Huxonuc ., Mpuzowurn W. CamoopraHu3aumAa B HepaBHOBECHunIX cucTtemax. M.: Mue.
1979. 3
6. Kapdawes H.C. — ACTpOH. xyHp., 1964, 1. 41, c. 282.



YAK 100:27:576.11+523.12:523.07

n4. Hosuxos, A.I". flonnapes, U.J1. Posertans

YUCNEHHLIE 3HAYEHUA OYHOAAMEHTANbLHBIX MOCTOAHHBLIX
M AHTPOMHbLIK NPUHLUN

Uenbio aaHHoW paboTbl ABNAEGTCA AanbHelllee pa3BuTUe Uaei aHTPONHOro
npuHumna [1—4] (uan, nnave, npuHuMna uenecoobpasHOCTM — TepMUH O/HOrO
W3 aBTOpoB HactoAwen ctateM [5]). OcHoBHaAm upeA aHTpPoRHOro ApuHUMNA
COCTOMT B TOM, YTO (iyHAAMeHTanbHble CBOMCTBE BceneHHOM, 3HayYeHWA OCHOB-
HbIX (IU3NYECKMX KOHCTAHT U aaxe OpMa (U3NMUECKNX 3aKOHOMEPHOCTENH Tec-
HO CBA3aHb! C (haKTOM CTPYKTYPHOCTH BceneHHoN Bo BCex MacwiTabax — oT ane-
MEHTapHbIX 4acTUU A0 CBEPXCKOMJEHWUNA ranaKTUK, C BO3MOXHOCTbIO CYLLIECTBO-
BaHWA YCNOBWA, NPU KOTOPbIX BO3HWUKAIT CNOXHLIE (POPMbI ABMXKEHWA MaTe-
puvU U, B KOHUE KOHUOB, XWU3Hb W YenoseK.

MNpobnema BO3HUKHOBEHNA CTPYKTYPHOCTU W xW3HW BO BceneHHoit Tpaaw-
LMOHHO TpakKTyeTcA cnegylowmm obpasom. Okpyxawowan Hac BeeneHHasa o6na-
AaeT onpeneneHHbIMKU  (PU3UYECKUMU CBOWCTBAMU W 3aKOHOMEPHOCTAMM, 1O-
3HaBaeMbiMU HaMn. Kak B TaKoM cryvae Npoucxoamt 3BOMOUMA BceneHHoil,
NPUBOAALLAA K AOCTATOYHO CNOXHbBIM CTPYKTYpPaM, KaK 3apoXAaeTCA U IBONI0-
uMoHupyeT B TaKkon BreneHHoM mn3Hb? OT OTBeTa Ha 3TW, BO MHOIOM elie He
peleHHble BONPOCLI 33aBUCAT OTBETbI HAa TaKWe BOMPOCHI, KaK: BO3MOXHa nu
#U3Hb B APYruX obnacTAx BceneHHOW W B apyrve BpeMeHa M KaK ee WCKaTh?

AHTPOMHBLIW MPUHUMN NO3BONAET NOAOWTU K npobneme coBepLUeHHO WHave.
Mpexae YeM Mbl Nepeitaem K o6CyxkaeHMI0 3Toro noaxopa, KOTOpbIK B HacToA-
uiee BpemMA LIMPOKO AUCKYTUPYETCA B Hay4HOM nuTepatype, caenaem cregyo-
uee 3ameuaHue. IMwbaa dmanyeckan Teopun, Hanpumep ypasBHeHuAa Makceen-
na B aNeKTpOAUHAMUKeE, CTaBUT fieped coBoi 3agayy AaTh NOAHOE thuzmueckoe
onucaHne TOW MMM MHOW CUCTEMbI, eCliM M3BeCTeH NONHLIA Habop HayanbHBIX
A@HHbIX K, pazymeeTcA, yHAAMEHTaNbHLIX KOHCTaHT Teopun. Mepea Teopueit,
KaK npaBuio, He CTOWUT 3ajaYa OGBACHEHWA HaYaNbHbIX AaHHbLIX, MOCKOMLKY
B PasfuuyHbIX (U3MYECKNX ABNEHMAX HauanbHble AaHHbIE pasnuuHbl. Ho koraa
Mbl oBpailaemMcA K Kocmonoruu, KOTOpaA AOMKHAa OMMCaTb CBOWCTBA OAHOMN
eANHCTBEHHOW CUCTEMbl — Hawei BceneHHoi, Bonpoc 0 HauanbHbIX ABHHBIX W
bYHAAMEHTANbHLIX MOCTOAHHBIX HEPa3pLIBHO CBA3aH C BOMPOCOM: MoYeMy
BceneHHan umeHHO Takan, Kakol Mbi ee Habnionaem [6—8],

CyTb aHTPOMHOTO NPUHUUNA 3aKNIOYaeTCA B cneaywwem: BeeneHHaa rako-
Ba, KaKOW Mbl- e BUAWM, NOCKONbKY B Heil cyluiecteyemMm Mbt, T.e. HabnioaaTe-
u, cnocobHbie 3aaTbCA BONPOCOM 0 cBOMCTBAX Bcenennoin; npu aApyrux napa-
MeTpax BO BceneHHOW HeBO3MOXKHbI COXHbIE CTPYKTYPbI U >XWM3Hb B U3BeCT-
HbIX Ham chopmax.

Bonee 0606weHo aHanoruyHwyi BONpOC mOXHO chopmynupoBaTts cnegyio-
WM obpazom (npuHuMn 1enecoobpasHOCTU) : HM B KaKoI Apyron sceneH-
HOW (ecnn BOOGPA3NTL, 4TO rae-To uw KOraa-To BO3MOXKHbI Apyrue Bcenew-
Hble, AU XOTA Obl NPEACTaBUTL MHOXKECTBO "BUPTYanbHBLIX" — B npuHumne,
BO3MOXHbIX BCENEHHbIX) CO CNErka M3MeHeHHbIMU hyHaaMeHTanbHLIMU noc-
TOAHHLIMU U C APYTMMKN 3aKOHAMKM (BU3UKN HEBO3MOXKHO obpa3oBaHue cnox-
HbIX YCTOMYUBBLIX CTPYKTYPHbIX EAVHWU, aTOMOB, MO”NeKyn, nnawert, 3Besga,
ranaKkTMK u, pasymeeTcR, CylwecTBOBaHWe BbICOKOOPraHU3OBaHHON OpraHu-
4eCKOM maTepuu.

Ha nepebit B3arnag aTo YTBEPXKACHUE KAXETCA CTPaHHbIM., JeActButensHo,
€CAn Mbl U3MEHWUM, HanpuMep, 3apAA 3MeKTPOHA B HECKONbKO pa3 unu nsme-
HAM ero maccy, 70 COOTBETCTBEHHO U3MEHUTCH pasmep aToMOB U B COOTBETCT-
Byiollee 41cno pa3 U3MEHWUTCA NUtb MacLTab Bcex npeametos. MNpeacrasnaer-
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cA, YTO TO K& camMoe NPOM3ONAET M C APYTMMU 3aKOHOMEPHOCTAMM: CKaXxkeM,
yBENMYAM TPABUTALMOHHYIO MOCTOAHHYIO, TOTAa U3MEHATCA Pa3Mepb! HeBecHbIX
Ten, U3MeHATCA CPOKMW 3BOMOLMK 3BE3[, HO B NPUHUMNE W B 3TOM cnyvae B Ta-
KOV BCEREHHOW 6yaAyT CylieCTBOBaTb aTOMbl, HeBECHbIe Tena, CnoXHbIE XUMU-
yecK ne CTPYKTYpPhl U, BO3IMOXHO, »k13Hb. OKa3biBaeTcA 3TO He Tak. Kak nokasaxo
g [5, 9—11], naxe HeBonblume M3IMEHEHWNA (HYHAAMEHTANLHBIX NOCTOAHHbIX
NPUMBOAAT K KaY4eCTBEHHbIM W3MEHEHUAM CBOWCTB BceeneHHoW, B 4acTHOCTH,
K HEBO3MOXXHOCTU CYLUECTBOBAHUA CROXHBIX CTPYKTYP, @ 3HA4NT W XKU3HK
[1%;;H8K0 A0 CUX NOp OCTaBancA OTKPbITbIM BOMNPOC — @ Henb3A nu corna-
COBaHHO U CUNLHO M3MEHWTb BeCb Habop (IM3NYECKNUX KOHCTAHT, NapameTpos
BceneHHol (a B npuHumne n (mM3nyYeCKUX 3aKOHOB) Tak, 4TOBbl MONY4YUTb MO-
Aenun APYTUX BCeNeHHbIX, B KOTOPbIX BbIMOMHEHb! €CNIU HE AOCTAaTOUHbIE, TO XO-
1A 6bl HeO6XOAWUMBLIE YCNOBWA ANA BO3HWKHOBEHWA CNOXHbLIX CTPYKTYpP W
WU3HAT?

Takum ob6pa3oM, Bo3HWKaeT npobnema — vccneaoBaTe BO3MOXHbIE npouec-
cbl (Bcex macwTabos) u asonouunio BeceneHHoM, ucnonb3ayn coBcem MHYIO hU3n-
Ky. Bo Bcem o6beme TakaA 3afiaya CErofHA He paspewnma. Mo>kHO orpaHU4mMTb-
cA Bonee y3KoW 3ajaveil — uccnenoBaTb CBOMCTBa BceneHHOW npu BceBO3MOX-
HbIX 3HAYEHWAX KaKOW-HUBYAb rpynnbl KOHCTaHT. Ecnu OTKnaabiBaTh 3Haue-
HUA 3TUX KOHCTAHT HAa OCAX B HEKOTOPOM (ha30BOM MPOCTPAHCTBE, TO MOX-
HO NONLITLCA BbLIAGAUTbL B 3TOM NPOCTPAHCTBE TaKyl 06nacrk, 4TO ecnun 3Ha-
YeHWA KOHCTAHT npuHagnexar 3toid obnactv, To Bo BceneHHoOW cylecTayioT
CNOXHbI@ CTPYKTypbi. ATy 06nacTb MOXKHO Ha3BaTb 'OCTPOBOM YCTONYMBOCTU
cTpyKTYp''. CdopmynuposaHHaa Bbille 3aja4a COOTBETCTBYET MOMbITKE OTbl-
CKaHWA ApYTrux 'OCTPOBOB YCTOMYMBOCTU'' MPU CUNBHO M3MEHEHHbIX 3HAYEHUAX
KOHCTaHT. B gaHHO# paboTe Mbl MONLITaEMCA 3TO CAeNaTh.

Kak omevanocs B [3], ocHoBHble macwiTabbi Macc, AAwH W BpemeH Bo Bce-
NEHHOR ONpPeAenAlnTCA ChneayrwmMKu Tpema 6e3pasmMepHbiMU dyHAaMeHTanb-
HbIMW NOCTOAHHbLIMM :

1} 'NOCTOAHHON TOHKON CTPYKTYPbl

e = € /hc, (1)

raoe e — 3apap anekTpoHa, i — nocTtoAHHaA lMnaHKa U ¢ — CKOpPOCTb CBeTa;
2) 6e3pasmMepHOMN rPaBUTALUOHHON NOCTOAHHON

og = Gm,?/he, (2)

rae G — HbIOTOHOBCKAA MNOCTOAHHAA TAFOTEHUA, @ Mp — Macca NPOTOHA;
3) OTHOWEHMEM MacChl 3NEeKTPOHAa K Macce MpPOTOHa M g/mp. ATO OTHOuJeHM(‘E
CBA3aHO, Kak noka3zaHo B [3], ¢ BenuuuHON (g CNEAYIOWMM COOTHOLLEHUEM!

me/mp ~100g . (3)

CooTHouwleHne (3) BbiTeKaeT W3 criegylwmx Tpe6oBaHWWA, HEOBXOAUMLIX ANA
CYWeCTBOBaHUA 3NEMEHTOB, KOTOPble, B CBOK O4Yepedb, HEOBXOoAUMbI ANA BO3-
HAKHOBEHWA XU3HU.

Bo-nepBbiX, CUNbHble B3AWMOAEHCTBUA He MOTYT OGbiTb HU CYWECTBEHHO
cnabee (MHave HYKNOHb! He MOT/M Gbl CBA3LIBATLCA B AAPA U U3 BCEX InNeMeH-
TOB cyluecTBOBan 6bl TONbKO BOAOPOA), HWU CyLLECTBEHHO cunbHee (8 npoTus-
HOM criyyae macca Apaep morna 6bl 6bITb cKONb yroaqo bonbwon U He ?bmo
661 HU OAHOrO YCTOWYMBOFO AAPA C KOHEYHOW maccoi). Bo-BTOpPbIX, HEMTpO-
Hbl LOMXKHBI BbITh HECTaBUNbHBI MO OTHOLWEHMIO K B-pacnaAy, ecnu oHin cBo6oA-
Hbl, ¥ ycToMuMBbI K f-pacnany B CBA3aHHOM COCTOAHWM B Aapax. B-tpetenx,
3NeKTPOCTATMUECKAR 3IHEPrUA B NEerKnux AApax AONXHa 6biTh cpaBHWMa ¢ pas-
HUALEN Macc MeXAy HeRTPOHOM W MpoToHoM. W, B-4eTBEpPTLIX, 3NeKTPOCTaTh-
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HeCKaR 3HEePrUA B Nerkux AAPax AOM¥Ha GbITh Mana No CPaBHEHUIO ¢ 3Hepruemn
CBA3K B HUX, HO COMOCTaBMMA C 3HEPruel CBA3N B TAXKESNbIX AApax, T.e. AOK-
Ha 6bITh TaKOM, YTO6bI OYEHb TAXKENbIe Aapa 661N HeYCTONYNBbLI OTHOCUTENBHO
pacnasa npu BO3REACTBUN 3NeKTPOMarHUTHOrO NONA.

Mbi 3pech He 6ygem oBcyxaate, 4To npousoiiger NpU U3MEHeHUU fApyrux
KOHCTaHT, Hapumep 6Ge3pasmepHON 3HTPONMM, T.e. wicna (OTOHOB, NpPUXOAS-
WwrxcA Ha oanH 6GapuoH, unu 6e3paamepHon koHcTaHTbI cnaboro B3aumopencr-
81A (BHOBb OTCbINAEM YnTaTens k UMTUPOBaHHLIM Bbile paboTam)

Msi orpannunmca paccmoTpenvem ecex BO3MOXHbIX B3aMMOCBA3aHHLIX Ba-
pUauni ABYX OCHOBHbIX KOHCTaHT: Qg M Qg. [INA 3TOr0 OCTAHOBMMCA TOMbKO
Ha Tex Heo6XoAWMMLIX ANA cywecTBOBaHWA CNOXHbIX CTPYKTYpP YCNoBUAX,
KOTOpble He 3aBUCAT OT APYrUX KOHCTaHT, a 33aBUCAT TONMbKO OT Qe W ay.

MpuHuMNuansHan  BO3MOXKHOCTS CYWECTBOBAHUA  CNOXHLIX 311eMEHTOB,
06A3aTeNnbHbIX ANA BO3HUKHOBEHUA XU3HKU, KaK yxke rosopunoce, o6ecneyu-
BaeTCA BbiNonHeHuem ycnoeua (3). Ho anAa cuHtesa anemeHToOB HeobBxoammo
CywectBoBaHue 3Be3n. Kpome Toro, AnA nnaHeTHbIX cUcTeM Heo6X0AUMBI,
Kak oTmevaetcA 8 [1], KOHBEeKTUBHbIe 3se3abl. Tam e nokasaHo, 4ro anA
3TOTO AOJKHO BbINOMHATLCA HEPABEHCTBO

Qg 2 ai}z (me/mp) 4 ' (4)

KOoTopoe ¢ yyetom (3) npuHumaer sug
20
ag > ay? . (5)
Ona ob6pasosanna 3sesg, NO-BUANMOMY, HEOBXOANMMO CYLLLECTBOBAHWE FanaK-
TUK. [anaktku ke moryTt chOpPMUPOBATLCA NUWL nocne TOr0, KaK Npou3oun-
AeT npouecc pekombuHauuu Bogopoga B Pacwmprioweica Bcenenoi. [nn
3T0ro TemnepaTypa Bo BceneHHoi aomxkHa ynacTs HUXe, yem

kT ~0,10% mec?. (6)

HeobxoaMmo oTmeTuTh, 4To AnA BO3HUKHOBEHWA HeGecHbIX Ten BceneHHas He
AOMKHA 6bITb “"CAULIKOM OTKPBITOI, T.€. NNOTHOCTL B Hew He 4ONKHa BbITbCerog-
HA CYLLeCTBEHHO MeHbLIe KPUTUYECKON. MHaue B Hell He npowncxoamn 661 AOCTaTOY-
HbIN  POCT HauanbHbIX BO3MYLLLEHUIN NNOTHOCTY 33 CHeT rpaBMTauUMOHHOK HeyCTOi-
unBoCTU. C apyroit cTopoHsl, BeeneHHan He MorkeT 6bITh "‘cAULLIKOM 3aMKHYTOR",
MOTOMY  4TO MONHOE BPeMA ee PacLMpeHUA 6biNo Bbl CANLWIKOM Mano MBHEW He
ycnesano Gbl NPOUCXOAMTL ropeHMe BOAOPOAA B 3sesnax, npvesoaAwee kK obpa-
JOBaHWMIO TAXENbIX INeMEHTOB. JTU 3neMeHTsl, BEPOATHO, Heo6XoaMMel AnA
MOABNEHNA CIIOXHBIX XUMWYECKUX COEAMHEHUIA M »M3HW. TO ecTh NNOTHOCTL BO
BcenenHol gomkHa 6biTh 6aM3Ka K KPUTAYECKON B 3NOXM, CPaBHUMbIE CO Bpe-
MeHeM 3Bonoummn 3Be3n. Kpome Toro, aTo mocnegHee ycnosue o3Havaer, 4yto
M0Xa NOMWUHAHTHOCTM BeWeCTBa HaZ W3NYYEHWEM HE MOXKET HAaYaTbeA 3agon-
F0 A 3noxu pexombuHaumv. Ha crapm ROMUHMpPOBaHMA U3nyvyeHna temnepa-
TYPa 3aBUCUT OT BpemeHu No 3aKkoHy [12]

1

KT ~ (h3cS/Gt2) /a (7)
Motpe6oBae, 4T06LI Bpema, koraa NPONCXOANT peKOoMOMHAUNA, BLINO MeHbLue
X3apaKTepHOro BpemeHM XW3HM 3Be3A Ha FNABHOW NOCNEAOBATeNbHOCTY [3]

t_s ~ ﬁa;/m,,cz, (8)
¢ yuetom (3), (6)—(8), a Takxe NpK ycnoBun, 4To NNOTHOCTL BeeneHHol 6nms-
Ka K KpUTUHeCKOW, Nonyyaem

og < alf. 9)
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O6nacrn, rae BbINOMHAEGTCR pPRA Heobxoau-
MbIX YCNOBMIA AN A BO 3HYKHOB eHUA »m3Hn (Touka O
cooTBeTCcTBYeT Hawewn BceneHnon)

Ewe oaHO orpaHuyeHure Ha &, 1 &, MOXHO
nony4YnTb, OCHOBBLIBAACHL Ha runoTtese o BO3-
MOXXHOCTU obbeauHeHUA Bcex U3INYECKUnX
B3aMMOAENCTBUIN B pamMKax eauMHOW Teopuun
[13]. Notpe6osas, 4TOBLI XapakTepHaa mac-
ca TakKoro o6beanHeHunA, Heobxoanumana AnA
yCTPaHEeHWUA PacxXxoauMOCTed B KBaHTOBOW
INEeKTPoANHAMUKe, ©Oblna MeHblUue MNaH-
KOBCKOW, UMEeM

og < e~ "%, \ {10)
Mo>HO He cOrfacMTLCA € TeM, 4TO ycnosue
(10) BbiTeKaeT M3 aHTPOMHOro MPUHLMNA.
[elictBUTENbHO, 346Ch CKOpPEe MOXXHO FOBO- .
pUTL O MpuHUMAE wUenecoobpasHoCTy. M::l r=lga;
B pPeanbHOCTU HeT pacxofu-

fnaﬂ::ﬁw," chzOTopznmw CTafIkMBaeTCA Teopua KBaHTOB“OI7I 3NeKTPOANHAMUKY,
a BbinonHeHue ycnosua {10) — aTo camein €CTeCTBEHHbIA NyTb YCTPaHEeHNA 3TNX
pacxoanmMocTeil B 6yayiLed eAUHON Teopun B3aumMoaencTBui.

Kpome Toro, Teopua obbeanHeHna cnaboro 3NeKTPOMarHMTHOrG U CUNLHOMo
B3aWMOAENCTBUM MpeACKa3biBaeT HeCTabUNbHOCTb MNpPOTOHA OTHOCUTENLHO
pacnaaa Ha fenToHbI.

MNocTynupyA KBa3uCTabUNBbHOCTb MPOTOHA, T.e. TPebyA, YTO6bI NPOTOH Bbin
npakTuyecku crabuned B TeyeHUe BpeMeHW, HEOBXOAMMOro ANA BO3HUKHOBe-
HUA CNOXXHbIX CTPYKTYP — ranakTuk, 3se3q u T.4., Nonyyaem HepaseHcTeo [13]

oy > ol e e, (11)

PasymeeTcA, BO BCex HepaBeHCTBax Mbl fpeHebperanun, rae 370 BO3MOXHO,
BeNUYUHAMU NOPAA KA eANHULbI. 5

CoBmecTHOe pewlenne Hepasedcts (5), (9) —(11) NO3BONAET HaNTU Ha
NNOCKOCTA napameTpoB (G, &) 06GnNacTM AONYCTUMBbIX 3HAYeHWH, TAe Bbl-
NONHAOTCA HeobxoaMMble {XOTA Cpa3y NoAYepKHEM, OTHIOAb HEe AOCTaTOYHbIE)
YCNOBUA ANA BO3HUKHOBEHWA CROXHbIX yCTOVIHVIBbJX cTpykTyp. Cneayer noa-
YEPKHYTb, YTO yYeT AOMOMHUTENbHbIX OrPaHUYEHWIA MOXET NUWb CY3UTh pas-

eweHHyto obnacte. ‘

P ul:aﬁﬂ»;HHble B pe3ynbrarte peweHun cuctemel (5), (9) - (11) ob6bnactu 6yayT
“ocTpoBaMy CTabUNBLHOCTY CTPYKTYP”  B. TOM CMbIC/le, KaK Mbl YKa3biBanu
Boiwe. Mpu hopmManbHOM pelieHUn Mbl HEO T PaHUHEHHO aKcTpanonupyem nony-
YeHHble HepaBeHCTBa 3aBelOMO [ajneKo 3a NMpeaensl WX ROKAa3aHHOW crpasef-
MBOCTU. TeM He MeHee Mbl UAEM Ha TAaKYH0 YUCTO HOPManbHYIO IKCTPAMONALUIO
€ MeTOANYECKOW L eNbio NOACHUThL Hally OCHOBHYIO MbICIb — KaK UCKaTb MOAENK
APYrux BceneHHbIX, B KOTOPbIX BO3MOXH b1 CNOXHbIE CTRPYKTYPbL!.

Beeaem cneaytowie nepemeHHble, C KOTOPLIMU YAOB6HO paboTaTh:

x=|ga;1,y=lga;y‘. ; 2

Torpa cuctema HepasedcTs (5), (9) — (11) npuHumaeT Bua

1
y<5x,y>4x,y>glge-10", (13)
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PaspeiuetHbie 06nNacTW napameTpoB — ~'OCTPOBa yCTOMYMBOCTW CTPYKTYP”
NoKazaHbl CXEMaTUYECKM Ha pucyHke. OKas3anoch, YTo WMEDTCA ABE OTAENbHLIE
obnacTiu: obnacte ABCD, BHYTpb KOTOPOW nonagaet Hawa BceneHraa (Tou-
ka O), v o6nacte A'B'C'D’, kotopan cooTsercrayet x << 1,y <1. KoopauHa-
Thi XapaK TePHLIX TOYeK MpPeACTaBreHbl HAXe B Tabnuue.

KoopauHatst A B C D A’ 8’ [od D’ ] (o]
X 1 2 2 1 0,01 0,01 02 01 2
y 3 9 12 5 01 01 1 1 10

0O6nacte A'8'C'D’ cooteetcrByeT CEMECTBY BCeneHHbIX, B KOTOPLIX Op W
ag 6M3KK K eauHuue. fcHo, 4TO B TaKUX BCEieHHbIX BCe XapaKTepHble Bpe-
MeHa, pa3mepbl MU Macchl 6NU3KK K COOTBETCTBYHOWMM MNaHKOBCKUM 3HaYeHN-
am. Moatomy, pasymeeTcA, B TaKux BCENEHHbIX OYeHb CIIOXMble CTPYKTYPbI U
KU3Hb HEBO3MOIXKHBI: CAUWIKOM Mano o6bekToB (Macca kaxaoro ob6bekra
NopAAKa MAacChl BCeMEHHOMN, NOPAAKA NNTAaHKOBCKOW Macchl) .

MTaK, eChM UCXOAWUTL M3 M3BECTHbIX 3aKOHOMEPHOCTEN M M3 NONYYeHHbIX
Npu "HaUBHON'' HEOrpaHWYeHHOW 3KCTPANoONALUM HeOBXOAWMBIX HepaBeHCTB,
TO MOXHO NPUNTU K 3aKMOMEHUIO: CYLLECTBYeT, BEPOATHO, TONbKO oAHa 06-
nacTe NApameTpoB Gg M Gg, NMPU KOTOPbIX BO3MOXHO BO3HUKHOBEHWE CROX-
HbIX CTPYKTYD #u Xu3Hu Bo BcenewHon. fonyepkHem, wto obnacte ABCD —~
3T0 06pacTb, rae BLINONHAKTCA HeoBXOAMMbIE YCNOBMA ANA BOIHUKHOBEHWA
CROXHBIX CTPYKTYP. O6nactb e HeOBXOAUMBIX U AOCTATOYHBLIX YCROBWUA MO-
»eT 6biTh CYLECTBEHHO YKe.

KoHe4HO, feTanbHoe M3yueHWe 3TOMO BOMPOCa MOXET MNPUBECTU K UHBLIM
MaTEMaTUYECKUM COOTHOLIEHUAM, YEM UCNONL3OBAHHAA HamMu cuUcCTema Hepa-
BEHCTB. DTV ApYyrvMe COOTHOLWEHUA MOTYT CUABHO OTNMHATBCA OT Hawux nNpu
3HaYeHUAX G U Oy cyu.LecreeHHo UHBIX, 4eM HaﬁnmuaeMble Hamu. Toraa, Bo3-
MO>HO, MORBATCA N Apyrne ''ocTpoBa yCTonumBoct1’’

B 3aKnyeHWe eule pa3 MOAYEPKHEM, YTO Lenbio Hacroameﬁ paboTbl ABNA-
nacTb NOCTAHOBKA BOMPOCa O MOWUCKAaxX MOAenei BceneHHbIX C MapameTpamu,
CUNBLHO OTANMYAKWKUMUCA OT NMapamMeTpoB Hailel BceneHHo#, HO rpu KoTOpbIX
TeM He MeHee BO3MOXKHbI CNOXKHbIe CTPYKTYPbI.
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yAK 523.07 +523.11 +576.15
/1.C. Mapowux, J1.M. MyxuH
FANAKTUMECKMA "MOAC XNIHW’

HactoAuwlaa crtaTeA UMeeT Lenbio OLEHUTb BO3MOXHOE YUCIIO TeXHONOrU-
yecKuxX uusunusapmn B8 lanakTuke, UCXOAR U3 acTPOHOMMUYECKUX WUAel, CBU-
AETeNbCTBYIOUIUX KaK OyaTOo 06 0coObix ycnoBuAX, B KOTOPbIX HAaxXoAUTCA
y3kaa Konblesan obnactb [anakTukuy, BKAIOYAKOWLAA ranakTUYecKkylo opbuty
ConHeuHomn cuctembi [1]. Teoperndecku BO3IMOXKEH WUPOKUA CNEKTP AONYCTU-
MbIX TMNOTE3 — BNSIOTb A0 NOAAPHLIX: €CTb OCHOBaHUA Nonaratb, YTO Mbl OAUHO-
ku B Tanaktuke [2], Tak e Kak He uckmoueHo u obparHoe {3]. Ecnu cnpa-
BeANVMBa NOCNEAHAA TOYKa 3PEHWA, TO, OYEBUAHO, MOXHO AONYCTUTb CYWECTBO-
BaHue uMsunn3aumin apyrux Tunoe (4] u, BepoATHO, pa3nuuHbIX HOPM HMU3HK
{51.

Mbi, KaK ynomuHanocs, npecrienyem Gonee y3Kyio Lefib — OLEHUTL NG NOpAA-
Ky BENUYMHBI BO3MOXHOE YUCNO TEXHOMOTUYECKNX LMBUNU3AUMIA Hawero tuna
B anaktuke, ucxomd u3 naeM 06 UCKIOYUTETLHOM NOSIOXEHUU, 8 KOTOPOM
HaxoAATcA B Hel ConHevHasd CUCTeMa M Apyrue o06bekTsl, 6NM3KMe K ranakTo-
ueHTpuyeckon op6ute ConHua. Mockonbky ConHeuHas cuctema B [anaktuke
BO3HUKNA U 3IBOMIOUMOHUpOBanNa B crieumanbHsiX ycnosuAx (cm. panee) , 8 Ko-
TOPbIX HAXOAWTCA U BCA Y3KaR KONbLEBaA 30Ha, BKAKYAlOLLaA B ce6A ranakTu-
yeckyto opbuTy ConHuya, To MOXXHO NPEANONOXKUThL, YTO ITO KOMbUO eCTh ranaK-
TUYECKWN “MOAC XU3HU", T.8. MeCTO, raAe MOryT BO3HWUKATb CUCTEMBI, NOAOBHbIE
ConHeyHoM, € MNaHeTaMu n XU3HLI0.

B Kocmonoruy cyuwectsyer aHOTONHBIN NPUHLUN, OCHOBAHHLINM HA rMNoTe3e
o ToM, 4To BeeneHnan yoTPOEHa UMEHHO Tak, YT0Bbl B HEW MOP BO3MWKHYTH
wenosexk [6, 7]. B nactoaweh crathe HOpPMYNMpyeTcA NPUHUMN UHOTO poaa —
TanaKTU4YeCKui aHTponHseiv npuruun (FAM) .

BuiaeneHHOCTs KONbUEBOW 30HLI, BKAo4awwen 8 cebA opbuty ConHeuHon
cuctemsl B8 [anakTuke, cBA3a@HA co cneayioluM obetoATenscTtBoM. Kak ua-
BECTHO, CrupanbHble pykasa Hawlen u ApPYrWUX FanakTUK ABNAOTCA BONHaMU
MACTHOCTHU, PAcPOCTPAHAIOLUMMKUCA MO 3Be3AHOMY HaceNeHWUI0 ranaKTUyeckunx
ANCKOB.

Yrnosaa ckopocTb Bpauenunr [anaktkn = Q(R), onpeaenseman
M0 ee KPUBOW BpaiueHWA, eCTb y6biBaoWan yHKLUA ranakToueHTPUYecKoro
paccroanma A. B. obnacty, bnimskoil K ranaktuueckon opbute ConHya, g =
=8 (Re) =25 km/c - knk U Rg =10 knk (no mogenu limunta [8]). Mpu
aTom, Hanpumep €L (5 knk} = 45 km/c - ka1 £ {15 knk) = 14 Km/c - KNK.
B otnuume ot FanakTuxu, BpauleHve KoTopou aubhepeHumansHoe (2= Q(R) ),
BOMHbI NAOTHOCTM — criupanbHble pyKaBa — BPALLLAOTCA C MOCTOAHHOW Y noBoOW
thazoBoit ckopocTbio 2, = const (TBeppoTensHo) . BenuumnHa £, ABnAercA cBo-
BoaHbiM napameTpom BOnHOBOVI TEOPUU CNMpPasnbLHON CTpVKTVpbl v onpege-
nAeTcA u3 nabniopennit, CornacHo Teopun, B ranakTukax MOryT Bo3By»aaThcA
80AHbL! MNOTHOCTU ABYX TUIOB — KOPOTKOBONHOBAA W ANIMHHOBONHOBAA MOAb!,
NpoRBnAlowecA Kak coupanbHaA cTPyKTypa. fomMumo APYrUX pasmiuui,
CYWeCTBEHHO, 4TO UM COOTBETCTBYIOT pasHbie 3HayeHuA 2,. Cornacto (9],
CNupaneHan cTpykTypa [anakTuku oBycnosneda hepebiMu, npmeM ANA HUX

p =11-13 km/c - knk, a cornacko [10] — BTopeIMM, ANR KOTOPLIX Qp
=23—24 KM/C + KnK. 3Ta anbkTepHaTMBa B TEOPMM CNUPANbHOW CTPYKTYpSI Mo-
XeT BbiTh paspeltiena TONbKO Habnopeduamu . HabnopaTtenbHeie aaHHbie nocnen-
HUX neT Bce Gonee yBepeHHO CBUAETENLCTBYIOT B NoMib3y BTOPONA TOYKMW 3peHWA
foapo6Hee cm. [11]) . Mo-BuanmMomy, Haubonee TOuHOE, CAMOCOTIACOBAHHOE
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onpeaeneHue napameTpos CMnpaneHoin CTPYKTYPbI lanakTWKu U3 pe3ynbTaToB
HabnoneHu paeT 3HaveHne Qp =23, 6+ 3.6 km/c - KNK [121.

Nockonbky §2=S (R}, a §lp =const, 10 B Ka»AON CMWPansHOM ranakiuke
cyulecTByet KOPOTaUMOHHbBIA KPYT C Paarycom R = R, Ha KOTOPOM BbINONHAET-
ca yenosue Q(R¢) = Qp. Ha KOPOTAUMOHHOM Kpyre BpatleHne BOAH NAOTHOCTH
CMHXPOHHO C BpAallleHVem ranakTuku. [ostomy 30Ha KoOpoTau (yskoe Konb-
10, OxBaTbiBalowee KOPOTAUMOHHbIA Kpyr) B KaXAo# ranakiuke ABNAETCA
mecToM, 0co60 BbiAeneHHbIM U eAUHCTBEHHbIM. Kak cneayet 13 NpuBeaeHHbIX
guille undp, ConHeuran cucTema B anakTUKe PacnonoxeHa B 3oHe KopoTauuu,
1.e. HAXOAWTCA B CreunanbHbIX yCnoBuAX, TaK ke KaK M ocTanbHbie 06beKTbI B
37oW 30He. CornacHo [1, 13], umeHHO Taxoe creundnueckoe MecTOnoNOXeHNE
ConHua B lanaktuke [103BONAET paspewwnTb CTapyto npobnemy COCYLIECTBO-
gaHuA Tpex BpeMeHHbIX WKan B KOCMOFOHNM CONHEYHON CUCTEMbI, ycTaHoBneH-
HbIX NO PAAMOAKTUBHOCTU Pa3ANUHbLIX Hyknnaos. Kpome Toro, Kax noKasaHo
g [13], ycnosua 38e31006pa3oBanunA U IBONIOLN 0BNaKoB MexX3Be3QHOTOo ra3a
8 30He KOopoTauvu U BHe ee CYLLECTBEHHO pPa3nniHbl. J1n obcToATENLCTBA B
couetaHun C (haKTOM CYLUeCTBOBAHWA CONHeUHOW CUCTEMb! ¥ XKU3HW B HeWn
foABOAAT HAaC K runotese rAmn.

Mpu BTEKaHUM MEX3BE3AHOTO rasa, BpaluaioLLer ocA BMecTe € ranak Tu4ecKm
AUCKOM B cnvpanskblil pyKas Ha ero BHYTPEHHE KpoMKe BO3HUKaAeT ranakTu-
yeckad yfapHaa BOMHa, B KOTOPOVW MPOUCXOAUT CxaTue rasa W, KaK CreacTBue,
3ge3foobpa3oBaHune [14]. 3peco MOTyT 06pa3oBbiBaTLCA ManomaccusHble
3ge3nbl (Kak CosHile) ¥ MacCBHble CBEPXHOBbIE I} Tnna.

ConHue 8 anaKTuKe pacnofnoXeHo Meay CnupanbHbiMW pyKaBamut Mepcen
n Crpenbia. T paavenTbl BO3pacTos 3ge3f B 3TUX pyKasax umeioT npoTuBono-
fOXHble 3HAKKN [15, 16]. D10 o3HauaeT, 470 MeXAY HAMA AeACTBUTENLHO Haxo-
OMUTCA KOPOTAUAOHHbI KPYT (86AU3M KOTOPOTO, TAKUM 06pa3oM, pacnonoxe-
Ho ConHue), TaK Kak 3HaK rpaaueHTa paBeH sgn (o —Sp) . BmecTe C T€M
ConHle PacnofnoxeHo Mexday pyxaBamu (a He BHYTDW KaKoro-nnbo n3 HKX) .
370 o3Hauaer, 4T0 §2 # Qp, NOCKOMbKY ape3noobpasoBaHve MAET B pyKa-
Bax, XOTA Pa3sHOCTb Kg —§lp pomiHa BbiTb mana. Wcnonb3yA npuBeAeHHbie
auiue sHaveHuA 2o v Slp, HAX0AMM ANA PaccTONKM

AQ = Qo — Sp = 1,4 £ 3,6 km/c - KNK.

Otciopa cneayet, 4to AR/ ~AQ/Qp ~01, Tee. AT — nepvoa BpalieHnA
CofHua OTHOCUTENLHO BOMNH MANOTHOCTM  — cnvpanbHbiX PyKagos Ha no-
pAAOK 6onblie MepuoAa BpalleHnA [anaKkTMKW B 30He KopoTauuu, PaBHOTO
To ~2- 108 ner. Takum oHpasom, NOPAAOK BpemeHHéﬁ wkansl AT — mun-
mapapl netv. 310 — MOPAAOK "BpemeHu Xn3HK" CofiHeuHoO# CcucTemsl, oue-
husaeMblit Kak Tss =~ 4,6 - 107 ner.

Ceivac ConHue ABMXKETCA NO HanpasneHuio K pykasy Mepcea. Kak ™Mbl no-
KakeM HUKe, NPU BXOXAEHUM B 3TOT pyKas Hawa UMBMAN3ALUA MOXET nornb-
HyTb NoA BnuAHWem obnyuerun oF BCMbIXMBAIOWNX 3A6Ch CBEPXHOBbIX. TaKan
e YuacTb MOXET, MO-BMANMOMY, OXUAATE ! ApYTWe LMBUNKU3aLUMKY, BOSHUKLLINE
B KopoTauuoHHoi 3oHe. [103TOMY Tior — fofHoe BPeMA XW3HW UMBUAKU3AUUN
nawero tuna, — cornacHo [All, ecTb BpemA, B Te4EHNE KOTOPOr 0 COOTBETCBY!O-
WaA 3Be3Aa C ee NNaHeTHoM cuCTEMON {1 U3HBIO B Heil) ABMXETCA OT pykasa
k pykasy. Tlpu aTom, O4eBUAHO, UWABMIM3aLMM, HE AOWeAWe A0 Hallero ypoB-
HA pa3BUTUA, UMeIoT r=1,<Tgg, a Nepelejlme ero UmeT T=7¢> Tss-
BpemA, ocTaBuleecA Halleih umBunusauum Ao ee BepoATHOW rnbenu, ecte 74 =
=Tiot — 15§+

Brepsble BOMPOC O BAWAHWM, KOTOPOE MOYeT OKa3aTh BCMbilKa Gnuskoi
CBEPXHOBOW Ha 3eMHYI0 6vonorute’’, paccmMoTpenu B.W. KpacoBckuin #

.C. WknoscKkuw
S.C. UJKDOBCCK:; i l?gl,:;dr[; 7[]1'8?02‘)‘”‘"8”“09 COCTOAHME BONPOCA U3NOXEHO
T o xHOBOM Ha "3ewyIo aure (18] zc;ce:n:;%;n:az:g:nae BCAbILKM 613K 0iA
YacTtoTa B_clnbuuer( ceepxHoBbix |l Tuna (SN 1) B UF:J:Ia(:(TaTbM'
p 0,02 roa”" [19]. Ony BenbixuBaKT B cnvpansHbx pyKasa T o
Bce(’;i:Hcl’fM‘le”CTB”eM TPUrrepa — ranaKTU4ecKon yAapHoi Bon:blnpmeM cropee
caerHoaan.p?f;T(OzH::L,Ha KOTOPOM MOXeT BCMNbiXHYTb Banxanwan k ConHuy
PaBWUNO, CNMPanbHble PYKaBa ranaKTMK XOPOLWIO annpoKcu-

MUPYIOTCA norapucMuyeckon cn
upansto. Mpu
panbHOro pyKaBa paBHa Py 3TOM ANWHA OTpeska Ayru cnu-

_\/1 + K2
K

L (R2 — ARy),

roe R,, R, — paccToAHMA OT
UeHTpa rafnakTMKn 40 KOHUOB
accma
z;p(ejl:aéqyrnrtlznwpanm B NONAPHBIX KOOPAMHATAX; K= % tg‘/?' i— yIFo)ﬁssaeMoro
Ko e p:‘ajlv(l).ﬂm(\)/lcgtzntky i~7-8", to K=0,06. Orciopa an' R, =14 K?I:p;;
wcna; onmn pacgogignr(r;;(. OTgocmenbuoe uyucno Benblwek (oT obutero
ot ConHua pasHO OTHOWEHWUIO

o o6vemos [18]
(1)

rpe v-=— ”“ V—‘217/ . 3[18(:[: ]Ipe 1onaraevcAa YTO CNuUpanbH
.
0, ’ pan bl pyKaB

unme
qec::(') I;F():ZII;IO:Jgi (:S(::I:enwe, paanyc KoToporo paseH r. C .apyroﬁ CTOPOHbLI, KONN
Ha paccToAHMM A ot ConHua 8 ’ .
C O BpemA

nocneaHero yepes cnupansHsii pykas (ATg) paBHo P poXoxdern

TSN [t AR

Pp=——F7 ’ o
ATo : (2)

=1 - '
raeTgn 1 =V, ATg =r/{Qe — $p) Resini. Cpasnneaa (1) n (2), Haxoaum

R=1[15 inil’
[156Lr7sn 1 Ro (Slg — Qp)sin ] /3,
Mpwv r ~ 150
>~ nk, Ro =10 knk, £, =
Rt . 85 =246 km/c - knK (cM. panee) Haxoaum
Kax nok "
BAH ce:gigoglaﬁc.ﬂllmnoscxmn [18], rnasHbiM 3thheKTOM OT BCNbILKM
v BNAETCA yBenuyeHWe UHTeH
ansrStcor €HCMBHOCTM KOCMUYECKUX Nny-
panwygosnlia%eanoEHa ABa nopAaAKa B obnactv, oKpy»<alLlein caerHoayYo
Pamnycom ~ 1 nK. EcTecTBeHHbI (hOH paaKnoaKTUBHOCTU Ha 3emne, 06ycnoB-
o o /ronwec[;gn}m nyyamu, NpuUBOAWUT K ao3e obnydveHna nopAgka Do =
sona O p6mp.3 2 }?ETOKpaTHoe yBenuuYeHne MHTEHCUMBHOCTU Bcnencwowe
B 63{)/”) réou ( 10 nk) cBsepxHOBOW, NPUBOAMT K [O3e NOPAAKA
v gépac;gnaacHo [18], ConHeuHan cucTema ABMKETCA 4Yepe3 pPaguo
s BaBWYIOCA BOKPYr B M v ,
LraHHOCTE, QOPa3 pPyr BChbIXHYBLLEN CBEPXHOBOW, B TeyeHue
B 1o
Bepoﬂmocibarpmeg:;immazen:?; [.21] , UTO CYMMapHaA CPeaHAs WMHAWBMAYyanbHas
piens B pe3ynbT
o T o ot pesynbTaTe 06nyYeHUA, OTHECEHHaA K AO3e
p=p, +p, =1,40-107" 63p*, (3)
Fhe p — ¢ "
YMMapHbIA puc : =107 !
Pateiofel 6p3 b puck rubenn; p; =107 Gap — puck rnbenn ot paka;
OTCIK) 2 P~ — puck rubenu oT netanbHbiXx MyTauuw. ‘
ommes na rpy6ana oueHKa NokasbisaeT, 4To npu aose D =4 6G3p/roa exxeroaHo
0,
BoimupaTte 0,056% HaceneHuA 3emHoro wapa. Takum obpasom, 3a
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10 net MOXeT BbiMepeTb BCE Hacenenue, ecnu rubenb He MepeKpbIBaeTCA BOC:
NPOM3BOACTBOM — €CTeCTBEHHbLIM NPUPOCTOM HaceneHwA BCneacTBue poxaa-
emoCT. B coBpeMeHHbIX YCNOBMAX eer oAHbI NPUPOCT HaceneHnA cocTanaer
~2,3% [22], 4TO CyuieCTBEHHO nepexkpbiBaeT pUCK rubenu., OaHaxko B Bonee:
paHHWe 3NoXu NpupocT WWCNEHHOCTW HaceneHna Gbin CYUIeCTBEHHO HVOKE [221:

Bpema yasoenuA| CootBetcTBy-

_____’——w_/_———————

BpemeHHO M uHTepBan UACNEHHOCTK Ha- oL i exxeroa-
CeneHwnA, roabl Hbid NPUPOCT
nev Hacenewun, %

— —

170 000 0,0004

OT apeBHero A0 CpeaHer o naneonuTa

Mocne HOBOrO NaneonuTa B TeYeHne 15 000 net 10 000 0,007
8 teyenue 1700 ner nocne Havana Halen 3Ipol . 400 017
C 1830 r. O HAWWX AHER " 100 0,7
Hawwu anv 30 2,3

e

Kak creayeT u3 Tabnuubi, Ha paHHUX jTanax 3BOMIOUMM Halleh uueunnia-
uun 6nrM3Kan BCMbILWKA CBEPXHOBOW AONKHA 6bina 6biTh rMBenbHON ANA Yeno-
BeYecKol nonynAuuK, TaK Kax eCTeCTBEHHbIA NPUPOCT HAceNeHna, COr NacHo
{3), 6bin MeHbUie, YEM PUCK ru6enu. C Apyrown CTOpoHsl, B ByAyuiemM nNpupocT
HaceneHus AOMKerH Oyner pesko COKpPaTUTLCA, TAK KaK Hawa nnaxera BPAA NN
MOXkeT OBECheunTh XKU3HeAeATeNnbHOCTL Gonee 10 mnpa moaen [22]. Noatomy
MOMHO Npeanonaratb, 470 B Syayliem puck rubenu ot o6nyuenna TaKxe bynet
CYLLECTBEHHO BbiLLE, YeM BO3MONH bIA NPUPOCT.

K OHEYHO, CEndac TPYAHO AenaTe NPOrRO3b! o0 6yayulem Halleih umBunmn3aunm,
KOTOPaR, C OAHOW CTOPOHbI, MoKeT cama ceba yHUYTOXUTL BCneacTaue KaKoW-
AvMBo rnobanbHO BOWHbY, @ C APYFON — MOXET n306pectu 3pdexTHBHbIE CPEACT
Ba 3aWMTbl CBOEW NnaHeTbl OT [AONTOBPEMEHHOro 06yyeHnA.

NcxopR w3 npuseneHHbiX cooBpameHuit, Byaem cuuTath BpeMeHeM >KWU3HW
(Tror) UvBMNM3aLMN, NOAOBHON Hallelh, BPEMA HAXOKAEHUA ee 3Be3Ab! MEXAY
cnvpanbHbiMi PyKasamu FanakTMKW.

®a30Bbt Yron Xo: XapaKTepu3yroLwuin nonoxenne ConHua mexay cnupanb-
HbIMW pYKaBamu [anaxktukm, COrnacHo [12], paBet Xo = 1512 9°> CoorBer-
CTBEHHO NONAPHbIE YT Nbl 0, n, (cm. PUCYHOK) paBHb!

0, =X0/2:750, 62:77—)(0/2:.105°_ (4)
C nomotupto (4) nonyunm . o
0, - i
(Chre Tss- (5)

2

Takum obpasom, npn Tss ™~ 4,6 - 10° neT HaxoAUM BPEMA XKN3HW, ocTaBlueecA
haled uvBnnM3auMv {ecnu He y4uTbiBaTb BO3MOXHOCTL KaTaknM3mos Tuna
rno6anLHoW BONHbI Ha camMoyHUYTONEHUE) , Tg = 3,3- 107 nert.

icnonbays T[All, ouenum BepxHUA npeaen NORHOro yucna UMBMAM3AUMA Ha-
wero Tna (UHT) B MNanaktuke. [Monaraem, 4TO B 30He KOpOTauuu 4ynucno 3ee3n,
MMEIOLLAX NNaHeTHbIe CUCTEMbI, NOPARAKA uacna 3se3n Tvna Connua (G2-kapnu-
xos) . B obnactu ¢ paawycom B 25 nk, okpyxatouen Connue, G2-kapnuKos
NPUBAN3UTENBbHO 2 3% [23,24].

MoskHO NOKa3aTh, 470 uncno G2-KapimKos B 30He KopoTauum

n%9get ~7-10". (6)

Yncno pasBuThix umeunusaumn B [anakTuke, HaxO4ALMXCA Ha T-ypoBHe

SAAAKTTIL Y ECK LR
opsuma
\[anzwmu caCmes s/

Cnupansnsre
Pyxada

CxemaTtuieckoe
n3obpaxeHne cnupansvH
C bIX pykasos [ana )
e s KTUKH
eHUe ABWKYLUENCA NO ranaKTuyeckon opbute ConHeYHOU cucTemMol " coBpemennos none-

it

CBOEro TeXHONOTUYECKOro pa3suTvAa,
Dpenka [24]:

onucbiBaeTCA u3gecTHOW dopmynoi
~ T
n.,—NPl P2P3P4 _,
TG
raoe N — uucno 3ee3g B Ta
naktuke; Py, P,, Py, Py —
PP, Py, Pa BEPOATHOCTN T

rae V. oro, u4TO

la UMeeT NNAHeTHYK CUCTeMY, YTO Ha NnaHeTe eCTb KWU3Hb, eCTb Pasym U

eCTb TEXHONOrWA COOTBETC

TBEHHO; T — BpeMeHHEA wwika "
i a
3pbl; Tg — Bo3pacT lNanaxTuku. 7 Textionoryecieon

CornacHo TTAfl, dopmyny (7) cneayet 3amenuTsb popmynon =

(7)

— ,COInt
n: =ng Py Py Py Py :
Ttot ’ @
rae T —
A csg:n::éazrg;muaaemoe OT MOMEHTa BbIX0AA AAHHOW LMBUNU3ELWM
oK) u3 cnupansHOro pykasa
e ] , B KOTOPOM OHa 3apoaana
E;g;:gx npefen n, Hanaem, Nonoxmue Py =Py =P3 =Py =1 310 cooF;BeTCTB;:T.
OXEHUIO O TOM, 4TO B 30He KO ,
poTaumMn YUCnO 3Be3f, U :
HbIE CUCTEMBI U Ha HUX Pa3yMHYIO Ku3 0T cyuoer Taxan
e ey oAl r]y u3Hb, nopAska 5% °!. B cywHoctv Takaa
y . MfockonbKyY Tiot =Tg + Tss = 9
runoresa tot = Td ss =7,9-10" ner, 7O,
o OBHF'(8) n {6), BO3MOXHOE YKUCNO UnBUNU3aLUK HaLuero'TeXHonorM'quKo‘
p B8 30HEe KOPOTaUMKM No NOPAAKY BENUUYUHbLI €CTh
Tss
~ aCQrot
nrgg == n°g — ~4-10". (9)

Ttot

Us (5
( ). HAaXOAMM OTHOLWEHWE BO3MOMHOIO 4YMCna uueunusauwii Gonee paseu-
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ThIX, YEM HALLA, K YUCTTY OTCTAIOWMUX OT HAC N0 CBOEMY YPOBHI

n T, 0
e 29 L~ (10)

Oueriky (9) n {10) paoT BepxHWA nNpefen BO3IMOXKHOTO YMCNA TexXHONOMU-
YecKuX LUMBMNM3aumMii B pameax runoTesbl TAM. Ecnu mbi AenctBuTensHo He
0aMHOKM, TO opbuTa, No KoTopoin ABwxeTcA ConHeynaa cuctema B anaktuke,
MO>keT 6biTb 06pa3HO Ha3BaHa ''AOPOrod *u3HW'' TaK ke, Kak 30Ha KopoTa-
uMm — "‘noAcom xm3Hn’’ B ManakTuke. OYEBUAHO, HVXKHWUIA NpeAen Yvcna Tex-
HONMOTUYECKNUX UMBUAMU3AUMIA eCTb N, =A7ge =1, UTO COOTBETCTBYET HaweMmy
oanHowecTsy. B nocneaHem cnyuae peHOMEH CyuieCTBOBAHWA Hallei uvMBUNu-
3aumm cnyyaeH, Mofb3yAck 06pa3oM, 3aMMCTBOBAHHLIM Y MMCaTesen-(haHTacToB
CTpyrauKux, MOXHO CKa3aTh, YTO B 3TOM Cly4ae CUTYaunA HanoMWHaet "NuK-
HUK Ha 06ounHe’” TanakTMKM (Mbl HAXOAWMCA MOYTU Ha ee KPaio) , YCTPOEHHbIA
NPUPOROW, CAYYalHO MPUBEALIMA K BO3HUKHOBEHUIO Halwed UWBUAKM3AUUN.

Bce npuBefieHHble B CTaTbe COOGPaXKeHWA B paBHOW Mepe OTHOCATCA U K

APYMUM CAUPanbHbIM ranakTukam.
Mbl rayboko 6naroaapHel WN.C. UlknoBckomy 3a BaxHbie 3ameyaHuA u

A.M. ToBepeHHOMY 3@ LLEHHYI0 AUCKYCCUHO.
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B. Crpadwmuc

HEKOTOPbIE ACTPOHOMUMECKWE ABMEHUA
KAK BO3MOXHbIW PE3YNbLTAT AEATENLHOCTM
BbICOKOPA3BUTbLIX UWUBUNUIALUN

Cuntaetca, YTo Cnedbl NEATENbHOCTY BHe3eMHbIX uusMnusauuin (BU) 8 koc-
Moce A0 CUX rop He ob6HapyeHbi. OpHako B npupose CYLWECTBYeT MHOro
acTPOHOMMYECKMUX OBBEKTOB M ABMEHWI, KOTOPblE MOXHO UHTepPnpeTUpPoBaTh
KgK pe3yanaT6ﬂ6HTeﬂbHOCTM BbICOKOPA3BUTLIX uMBUNU3aumMt. Huxe gaetcsa
2030062;:;1);; BLEKTOB U ABNEHUN WM MU3NAraloTCA TPYLAHOCTU MX eCTECTBEHHO-

lony6bbie crpazneps). Mocne Toro, kak B ueHTpe obpasyoulenca 3eeagbl
Ha4MHAIOTCA AAEpHbIe PeaKkuMM NpeBpalleHA BOAOPOAA B FeNni, 3Be3Aa npeKpa-
LWaeT rpaBUTAUMOHHOE CXaTUe U CTAHOBUTCA 06beKTOM I’J’IaB,HOVI nocnep.oga-
TeNbHOCTU Ha Aunarpamme MepuwinpyHra—Peccenna (TeMneparypa—cBeTMMOCTH)
MonoXceHne 3Be3Abl Ha FMAaBHOI NOCNEAOBATENLHOCTU 33aBUCHUT OT ee Macchl -
yem Gornblle Macca, TemM Bbile CBETUMOCTb U TemnepaTtypa 3Besabl. C apyrom
CTOPOHbI, YeM Gonblwie Macca, Tem 6bicTpee npoucxoanT .u.aaneﬁu;aﬂ 3sgmo-
UMA 3BE3AbI MMAaBHON NOCNEAOBaTENbHOCTU. B pe3ynbTaTe 38€3abl pa3HbIX Macc
MOKMAAIOT MNABHYIO NOCNeAOBaTeNbHOCTL 3a pa3nuuHoe Bpems. [lnA 3mes
¢ Maccammu 9>4 macc ConHua ato Bpema < 10% ner, ¢ maccamu >.-’Z macc ConHLf
éa - < 1_0 1(;11eg, ¢ maccon ConHua — okono 9 - 10° ner, a ¢ Maccamu MeHbie
onHua net. Takum o6pasom, 3se3nbl-kapnuku CrneKTpanbHbiX Knac-
cos K u M, obpasosaBiimeca B caMom Hauane akonounu [anakTuu AO CMX
Nop HaxoAATCA Ha MNaBHOW NOCNEAOBATENLHOCTU, B TO BPEMA Kak cyw:ecmyro-
tju.;:eq:;m1q8(1:06§:Teian\;l:;(fuaHble, yem ConHue, 3Be3bl BCe 06pa3oBancs He paHs-

3Be3Abl NOKWAAIT rMaBHYIO MOCNEAOBATENbHOCTL MOCHe UCTOLEeHVA 3ana-
COB BoAOpOAa B AAPE U nocne o6pPa3oBaHNA 30HbI FOPEHNA BOAOPOAA B cthepu-
4ECKOM Cloe BOKPYr AAPA. P
Hbls Cp:ayanaTve ONUCaHHOW 3BONOLUMN MNaBHble MOCNEAOBATENLHOCTU 3Be3f-
ONNEHUM Pa3HOro BO3PACTa MMEIT Pa3NUYHYIO MPOTAXKEHHOCTb B CTO-
POHY ropAuix 3se3d. Haw69nee TopAuYMe 3Be34bl, CYLIECTBOBAHUE KOTOPbIX
fgziemaer TEOPUA 3BE3AHOW 3BOSIIOUMM, HAXOAATCA OKOMO TaK Ha3blBaeMO
o “ nosopota. OfHAaKO (OTOMETPUYECKUE WUCCNEAOBAHMA 3BE3AHBIX CKOM-
Te:::ogc;xazaejré YTO B PAAE M3 HUX UMEIOTCA 3Be3Abl HA NaBHOM NOCAEAOBa-
rOJ'Iy6b|MV|, n l_uJ,Me Bbllusl TOYKWU noBopoTa. Takue 3Be3abl 6biNW Ha3BaHbI
eI O paﬁnepamw {blue stragglers). WHoraa ux HasbiBatoT rony6bimu
o . berneuamu uam Gpoaaramn. ony6ble cTparnepsl o6Hapyke-
o kak B pacceAaHHbix (NGC 7789, NGC 2158, M 67 u ap.), Tak U B HeKOTO-
me:b'u.l;-‘pvcl)s:lg cxkonneHuax (M 3, M 71, 47 1:uc, NGC 6352, M 15) . O6Hapy-
i Ol 1 3;’anar<mqecr<om none. B HEKOTOPbIX CAywaAx nx Maccel npesbi-
Sy occ noe:::.HOKono To4ku noBopoTa Ao 6 pa3. Taxue 38e34bl LONXKHbI
ra BbIABMralOTCFIYTb TNaBHYt0 NOCNefoBaTeNlbHOCTE M NPEBPATUTLCS B MU-
Pon, cap LBUrataTC pasniuyHble runoTesbl AnA obbACHEHWA rony6eix cTparne-
omynao BCe W He cornacylotca ¢ HabnoaarenbHsIMK AaHHbIMK. He Bce
il nepenSBanzm — ABOWHbIE 3BE3Abl N MO3ITOMY MX Macchl Hemb3A o6bAC-
oBracpe BN ml:le’:emecma M3 Apyroro komrmoHeHTa. Ckopee Bcero aTu
S e Wo1 T€ )Ke Macchbl, YTo M BO BpemMA 06pa3oBaHUA, HO YTO-TO
noemy LU0 U 3aCTaBMNO UX OCTaTbCA Ha AOAroe BPEMSA HA rNaBHOW
A0BaTeNbHOCTU. ITO MOXHO OBBACHUTL YBENMYEHWEeM 3anacos Bo4oOpoAaa
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B AApPe, ANA vero HeoBxoaumo, 4ToBbl B TO BpemMA, Koraa ropexdve BoAopoAa
B AAPe 3asepLuaeTCA, BelecTBO FeNVeBoro AAPa nepemewnBanocb ¢ 6oravbimu
BOAOPOAOM CroAmMK 3Be3fbli. B pesynbTaTe B AAPO nonafaet AOCTaTOYHO BOAO-
posa, 4Tobbl yaepaTh 3Be34y Ha rnaBHOW NOCNeAoBaTeNnbHOCTU elle Ha Mun-
nuapa net. "'Moackinka’’ AgepHoro Tonnuea B AAPO MoXeT BbiTb OpraHn3oBa-
Ha BbICOKOPa3BUTONW UMBUMN3AUMEN, UBYLUEN B OKPECTHOCTAX AAHHOW 38e3-
abl. Jlerko goragatbCA, ¢ KakoW Uenbio 370 MOXKET AeNnaTtbCA: UCKYCCTBEHHOE
yAepXXUBaHWe 3Be3Abl Ha FMaBHOW MoCnefoBaTeNbHOCTY NO3BONAEGT CYLIECTBEH-
HO MPOAAUTL MNOCTOAHHbLIE TEMMepaTypHble YCNOBWA Ha ee nnaHertax. Hawei
uysuavsaumMu vepes 4 mMnpa netr 6yaer BeCbMa KCTaTyM NPUMEHUTL 3T70T METOA,
4TO6bI N3BexaTL GbicTPOro npespaweHnA ConHUA B KPacHbIN MMraHT.
llexynAapHbie u meTannuvyeckue 38e30bi. Cpeaun 3Be34 CNeKTPanbHOro Knacca
BAN3KNX K AaBHOM MNOCAEAOBAaTENMbHOCTH, BCTPEYAOTCAR CTPaHHbie ob6beKThl,

HOCALLME HazBaHWe NeKyNAPHbLIX 3834 (ANA HUX cyulecTByeT oBo3Hayerwe Ap) .

B ux crniexTpax ycuneHbl NURUKM HEKOTOPbLIX XUMUYECKUX IAEMEHTOB, KOTOPbIE

B HOPMarnbHbLIX 3Be34ax UMelT B COTHW U TbICAYM pa3 MeHblWyl0 pacnpocTpa- .

HEHHOCTb. JT0 MapraHel, DPTyTb, KPEMHWM, CTPOHUMIA, XpoMm, eBponui. Mano
TOrO, 3TV 3NEMEHTbI 4alle BCEero CKOHUEHTPUPOBAHbI Ha MOBEPXHOCTM 3BE3Abl
B NATHax Pa3nuyHon BenuunHsbl. Korga 3Be3Zla BpauiaetcA BOKPYT OCWU, NUHUAN
3TUX INEMEHTOB TO MOABNAIOTCA B CHEKTPe 3Be3ab!, To ucuesawT. MHorve ms
3TUX 3BE3[ UMEOT MarHWTHbIE MOMNA, HaNPAXKEHHOCTb KOTOPbIX B TbLICAY pas3
npesbiwaeT none ConHua. YausutensHoe csoncteo 3se3nbl HD 1011065 obHa-
py>xun B 1961 r. aBcTpanuiickuii acTpoHoM A. Nuwmnbunscku. B ee cnektpe
BUAHbI CUNbHbIE NUHUM OYEHb PEAKOro 3NeMeHTa ToNbMWUA, B TO BPeMA Kak
AMHUN OBbIYHO CTONb OBUNBHON O XKene3a oTCYTCTBYIOT.

B cnexkTpax TaK Ha3biBaeMbIX METANNMYECKUX 3BE3A NVHWWN BCEX METannos
YCUNEHbl B8 JleCATKU pa3 B 6osee WM MeHee OAMHaKOBOW nponopuwmn. Takoe
yBenuuyeHve obunua MeTannos He MoxeT BbiTb CBOWCTBOM BELIECTBA, U3 KOTO-
poro obpasosanucb AaHHble 3Be3Abl — 3TO WCKMIOUGETCA TeOopuer IBONIOLMN,
a TaKoke TeM, YTO MeTannuyeckue 38e3fbl BCTPEYAIOTCA B OAHWUX ¥ TeX XKe CKofl-
NEHWAX BMeECTe C HOPManbHbiMU. HeT COMHeHuA, YTO 3TO NUilb NOBEPXHOCT-
Hoe ABfeHve. MeTanfnmyeckne 3se3lbl B OTAMYME OT NEKynAPHbIX He obnaaa-
10T CUMbHBIMIA MarHUTHbBIMA MOMAMM,

Wrak, obunue papa MeTannos, HabntoAalOUleecH Ha NOBEPXHOCTW HEKOTO-
pbiX FOPAYAX 3Be34, He NOHATHO C TOYKMW 3PEHMA COBPEMEHHON Teopuu 3Be3A-
How 2Bonoumn. Npu Hanuumm (HaHTa3uM MOXXHO NpeAcTasuTe cebe, 4To 3TO Npo-
MbILLIAEHHbIE OTXOAbI WHXXEHEePHOW AeATENbHOCTU BbICOKOPA3BUTHLIX WWBUNK-
3aumi. KoneuHo, maciutabbl 3ToM AEATENBHOCTM AOMXHbI ObiTe FPaHAMO3HBI
W OXBaTbIBaTb MUNAVOHDBI UMK AaXKe MUNNINAPAbI 3BE3A.

Y2nepoousie, yupkornuegsie u bapueesie 38e30bi. N3BecTHO, Y4TO Y XOMOA-
HbiX 3BE3A-rUraHTOB HabnioaaoTcA Bonbluve Pa3nuuMA XUMUYECKOro CocTaBsa.
Cpeau 3se3n ¢ 3ddexTusHon Temnepatypoit T < 3800 K noaaenawuwee 6onb-
{UMHCTBO NPUHAANEXUT K CrneKTpanbHOMYy Knaccy M C cuabHbIMM 10A0CaMK
TiO.

Kpome Toro, B wHTepsane Tex e Temnepatyp u CBETUMOCTEW BCTPevaloT-
CA 3Be3Obl CNEKTpanbHOro Knacca S, B woTopwix Bmecto monoc TiO BuAHbI
nonocst Zr0O. Berpeuatotea Takke Kak Bbi nepexofmbie 3se3fel oT M K S ¢ no-
nocamu obBoux oxkucnoe. B aTmoctepax kak M-, Tak u S-3se3n coaepxaHue
KWCNOPOAAa MpesblliaeT cofepkaHue yrnepoaa, npuuem B M-38e3fax oTHowe-
Hue O/C = 1,7, 1.e. 6NM3KO K CONHEYHOMY OTHOWEHMIO.

B S-38e3nax COBMECTHO C yBeSIMYEHUEM COAEPXKaHVA ULMPKOHUA yBenntn-
BaeTCA cofiepanue yrnepoaa. Koraa yrnepoaa ctaHoBuTCA 6onbLue, yem Kucno-
popa, S-3Be3Abl NpeBpaLLAlOTCH B YriepoHsIe 38e3Mbi, B KOTOPbIX OTHOWEHUE
0Q/C 3akmoueHo B npeaenax oT 0,1 ao 0,9. B yrnepoaHeix 38e3nax, Kak n 8
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S-3se3aax, cunbro (Ao 100 pa3} yeenuyeHo coaepXkaHve TRXeNbIX METaNNoB —
GapuR, CTPOHUMA, NaHTaHa v Ap.

Cpean 3Be3p Gonee BbiCokux Temnepatyp (3800 < 7, < 5000 K) 3Besgpl
¢ COMHEYHBIM XMMMNYECKUM COCTaBOM HasbiBaloT K-3Be3namu, a 38e3as! ¢ yBenu-
yeHneM COAEPXKAHMEM TAXKEeNbIX MeTannos u yrnepoaa — GapuesbiMu u LuaHo-
sbiMy 3Be34amun. HabnioaaloTca Takoke 38e34bl NPOMEXYTOUHLIX TUNOB.

Yro >ke BbI3biBaeT cTonb 6Gonblloe pa3HOOBpasve XMMMYECKOro COCTaBa
3Be34-TUraHTOB HU3KNX TeMnepaTyp? EcTecTBEHHO OXMAATb, YTO NPUuYMHA 3TO-
ro B BbIXOAE HA MOBEPXHOCTb NPOAYKTOB FOPEHUA AAEPHbIX PEaKLUMA, NPOUCXO-
AALLMX B WX HeApax. 3710 peakuuu ropenus sBodoposa 8 CNO-uukne, peakuum
MEANEHHOTO HEWTPOHHOr o CUHTEe3a TAXENbIX 3INEMEHTOB, PeaKkLuu ropeHvA
renvA C npespauleHneM B yrnepoa. OaHako BCe 3Tu peakuMM NPOXOAAT Ha
GonblMX TNyBUHaxX M TeopuA 3Be3AHONM 3BONIOLMW HE BUAVT BO3MOXHOCTU
ANA MepeMEeLIMBAHUA BeLWeCTBAa MeXKAy BHELUHWMW W UeHTpanbHbIMM obnacTa-
MW 3B€34bl. Yrnepoa v TrXenble MeTannsl, ob6pa3osaBlUMECA B HeApPax, AONX-
Hbi OCTAaTbCA TaM B TEUYeHNE BCEro BPEeMEHU >KU3HKU 3Be3Abi. HekoTopbie aBTO-
pki BCE )K€ [AOMYCKanv BO3IMOXHOCTb MepeMeliBaHWA BewwecTBa U BbiXoAa
Ha NOBEPXHOCTb NPOAYKTOB AAEPHbIX peaklui, oBOoraweHHbIX YrnepoaoM #
TAXEMbIMKU MeTannamu. CornacHo Teopuu, HEKATOpPOe nepemelunBaHne MOrio
6bl HacCTynNuTb BO BPEMA TaK Ha3blBAEMOW IefIMEBON BCNbILWKKW 8 AAPE 3Be3Abl,
T.6. Ha4ana ropeHVA TenviA M NPeBPaWeHuA ero B yrnepod. Apyran Bo3mox-
HOCTb NepeMelwmBaHMA ycmaTpusanack 8 6onee nosaHel CTaauu 3IBONOUAK
rUraHToB, KOrAa BOAOPOA W rennil FOPAT B ABYX KOHUEHTPUHMECKUX CNOAX.
Ho konuuecTBeHHbLIA aHann3 aTMocdep KPacHbiX MMraHTOB MAOXO COrnacyer-
CA C TEOpeTUYECKWM MpeACKa3aHUWeM Ha OCHOBE AAEPHOM 3BOMIOUMM B Heapax
v nepemelunBaHuA. OcobeHHo 3To KacaeTcA Habnropaemoro Gonblworo copep-
HaHuA u3oTOla 13 C, obunue KoToporo Henb3A OBBACHUTL B pPamMkax HalwmMx
3HaHW O HaTYpPanbHbIX AAEPHbLIX PeaKUUAX.

Kpome Toro, AnA Teopuu rnepemeliMBaHWA B MOCNEAHOE BPEMA BO3HUKIIW
HoBble 3aTpyaAHeHuA. Okasanoch, uto yrnepoaHbie U 6apuesble 38e34bl BCTpe-
YalTCA He TONbKO CPeAn KpacHbIX TMraHTOB, HO W Cpean CybruraHtom, rae
AAEPHbIX PEaKLUMA CUHTe3a TAXenbiX MeTannoe s8oobuwe HeT, He npoucxoanTt
1 nepemewmnsanve sewectsa. HakoHey, B nocneaHee BpeMA oBHapyXeHb! yre-
POAHbIE KapNUKW, NeXalMe Ha rnaBHoii nocnefoBaTensHocTU (3Be3abl p’ Cnc,
HD 145675, GD 439, GH7-21, G77-61, 2C24 (SA51)). Okazanock, 4To
AasHo ussecTHbin Grmakui K-kapnuk € Ind Tak)ke noka3sbiBaet NpuU3Haku yee-
nuyeHHoro obunuA yrnepopa v bapusa.

HaroHeu, Henb3A He YNOMAHYTb, 4T0 8 aTMocdiepax S-38€34 U HEKOTOPbIX
yrnepogHeix 3se3n HabnopaloTcA OLyTUMbIE KONUYECTBA PaArM0aKTUBHOMO
3nemeHTa TexHeuuA, Monypacnaf KOTOPOro COCTAaBRAET NUlWb HECKONbKO COT
TbicAY fieT. JTOT 3NeMeHT B eCTECTBEHHbIX YCAOBUAX He CywiecTByer. Toraa
OTKyla OH NOABMACA B LMPKOHWEBbLIX 3BE3[4aX, BO3PACT KOTOPLIX MUnnuapabt
ner? Mano Toro, B HEKOTOPbIX U3 HUX CUMbHO YBENMYEHO COAEPXaHUE OYeHb
PeAKOro ¥ KOPOTKOXMBYLUEFO NPV BLICOKUX TemrepaTypax 2NeMeHTa — nu-
TUA. Hanpumep, B aTmoctiepax HEKOTOPbIX YrnepoAHbix 3Besf CoAepKaHue
mtuA ysennueno 8 100 000 paz (!) u ero nuHuMM no cBoe MHTeHCUBHOCTH
Bnuzku Kk xenTomy Ay6neTy BechMa OBMALHOrO 3neMeHTa HaTpuA!

Wrak, B atmoctepax XONOAHBIX 3BE3f, NPOMCXOAUT YTO-TO COBEPLIEHHO
HenoHATHoe. TpyaHO M3BexkaTe MBLICAM © ToM, 4TO HabBnoAaeMble yrnepoa,
TEXHeUMI, NUTHIL, @ MOXKET BbiTh W TRKENbIE MeTannbl BO3HVUKAW He B Heapax
3Be34b1, a Ha ee NOBEPXHOCTW. W BHOBL NPUYUHON ITOMY MOXKET BbITh AeATENb-
HOCTh CBEPXMOLWHBIX UMBUNW3AUMIA, CNOCOBHLIX B TEYeHWE MWUNNMOHOB U MMUII-
fMappoB nev W3MeHWUTb XMMWYECKWIA COCTaB 3BE3AHLIX aTMocdep XOMoAHbBIX
38e3f. Y10 3TO — OTXOAbI TEXMONOrMYECKUX NPOUECCOB MAW Camo MPOU3BOA-
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CTBO 3/1MEHTOB U WX W3OTOMOB — He HaM CyAWTb. B CBA3M ¢ 3TUM Henb3A He
BCMOMHWTE, YTO NUTUA ABAAETCA NPEKPACHBIM ALEPHBIM TONNUBOM.

Pacckas o 3arafouHbix ABMEHUAX B acTpodusnKe MOXHO 6bilo 6b! npo-
AonmnTe. Haripumep,
ra-Apo? Yrto npoucxoaut co asespon FG Sge, kotopan 6bICTPO nepeaswuraet-
€A no anarpamme [epuywnpyHra-Peccenna v s aTMocdepe KOTopoit B TeyeHue
HECKONbKUX NeT 1CcYesaeT Xene3o, HO YCUNMBAIOTCA NUHUN TAXKENbIX MeTannoe?
He nposoautca nu Hag obvextom SS 433 rurantckuit dusmueckuin aKcnepu-
MEHT cBepxumMBuIU3aunmM, HavaTeli B 1929 r. n KOTOPbIA 3aKOHYMTCA MUraHT-
CKUM B3pbIBOM uepe3 50 net? He aenAtoTea nu 3ge
BbIMi cTon6aMu crimpansHbix Beteein ManakTuku?

ABTOp He AyMaeT, 4To BCe MepeurcneHHble 06beKkTbl 1 A
AYKT AEATeNbHOCTU CBEPXUMBMAM3A
6yAyT HallaeHbl ecTecTBeHHble APUYMHLI X BO3HUMKHOBEHUA. OAHAKO Mbl He

AROMXHbI 3aKpbliBaTbL rnasza Ha BO3MOXXHOCTb, YTO XOTA Obl HeKOoTopble 13 3ITnx
ABNEHWIA Mornn 6bI1Th Bbl3BaHbl NCKYCCTBEHHO.

BNEHUA — 3TO npo-

YAK 576.12

B.C. Crpensruyxuii

HEOBXOAUMOCTb U CNYYAMHOCTb
B CTPYKTYPHOW 3BONWOLUK BEUWECTBA BO BCENEHHOMR

To,
6uonor
ToM. [

4TO TOABMEHWE Hallel UMBUNIM3ALMKM €CTh pe3ynbTaT HanpaeneHHon
MYECKOW 3BOMIOUMN, MOXKHO CYMTaTh 06WenpU3HAHHBIM Hay4YHbIM cak-
OPa3no MeHblue eAMHCTBa B BOMPOCE O TOM, KOFAa Havanack Ta nporpec-
CMBHAA 3BOMIOUMA BELIECTBA, KOTOPAaA NPUBENa K BO3HWKHOBEHMIO uMBUnNM3a-
umn. CyliecTBYeT No KpaitHen mMepe aBe To4YKM 3pexna. CornacHo nepsoit, camo
MOHATME MpOrpecca B 3BOMIOUMM MPUIIOKUMO NUIbL K BUONOrMYECK Ol topme
ABWKEHUA MaTepUn U NULIEHO COAEPKAHUA B NPUIOKEHUM K apyrum cop-
Mam. CornacHo BTopol, 6uonorvyeckan 3BONOLUMA ABNAETCA NUWbL 3TanoMm
obuweit nporpeccusHOR JBONIOUMM oOrnpeAeneHHOW YacTu BewecTsa Bo BceneH-
HoOW. Kaw@am M3 3TUX ToueK 3PeHUA MOXKET cTaTh onpeaeneHHbIM 3BPUCTU-
YECKMM MPUHLUMINOM NPU NONLITKaX NPOrHO3UPOBaTh Bynyiuee Haweit yuen-
fmM3aumni, a TaKkKe MPU OUEHKAX YMCNEHHOCTU M Ka4YecTBEHHOro pasHoobpa-
3VA BHE3EMHbIX umBunusaumin (BLl), v pesynbTatel, BEPOATHO, ByayT cunbHO
pasnuyaTbeA.

A npuaepxkmBaroch BTOpOi Touxu 3PEHUA U HUXe NPUBEAY HeKOTOpble apry-
MEHTbI B ee nonb3y. Ho npexae paccmoTpum aprymextauuio CTOPOHHMKOB
NepBON KOHUenuuu.

B Haubonee AcHoin topme ee BbIpa3un dpaHuyscKuii BUoxXMMMK, naypear
Hobenesckoit npemuu XK. Mono [1]. CornacHo MoHo, nepBoOCHOBON XM3HU
W ee eanHCTBEHHOW ‘‘Lenblo’”’ ABNAeTCH “BOCnpoun3seaeHue MHBapUaHTHOCTU "
(penpoaykuua) — CBOWCTBO, CRyMalHO npuobpeTeHHOe HEKOTOPON 4acThbio
BewecTBa Ha 3emne. Mpouecc penpoaykuum peanu3yeTcR Ha MOMEKYNAPHOM
YPOBHE U NMOITOMY CONPOBOXAIETCA HEM3BeXkKHLIMU OLINGKaMM (MyTaunamu) ,
HE UMEIoWMMU C caMUM ABNEHUEM DENpPOAYKLMM HUKaKOM UMMaHEeHTHOW CBA-
3u. CnyuaitHelil xapaxktep MyTaumi, YCWUNEHHbIA CNyYalHOCTBIO peKOMEUHaUMI
FeHOB NpWU NONOBOM Pa3MHOXEHWUWU, MPUBOAMT K MOMTHOM HenpeackKasyemMocTu
Buonoruyeckoil asonoumuu, 3To npouecc ‘'wuctoro TBopuecTBa’. B pesynbra-
Té KOHKYPeHUMU 1 AapBUMHOBCKOrO eCTecTBEeHHOro 016opa MYTaHTOB MpPOUCXo-
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4TO BbI3bIBAET MOABNEHWE W CBeYeHUe OBbeKTOR Xepbu-/

3RHbIE Konbua KWNOMETPO- .

unin. MpoayT roasl U 4nNA MHOrUX M3 HUX ~

'
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AUT NOCTENEHHOE YCOBEPLUEHCTBOBaHUE OPFaHU3MOB B CMb'c"eH:thigzaﬁzm
AM, YTO NO Heo
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e onoaaeT 6 BnvBaeT ''NporpeccuBHbIN’ xa-
UX yCnoXHenueMm v obycno
O B ory " 6 M, no MoHo, nporpeccus-
toumn. Takum obpasom, ,
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: 7 TO HUKaK
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MraK, ecTb BCe OCHOBAaHMA paccMaTpWBaTh AaHHbIA NPOUECC KaK nporpec-
CYIBHYIO 3BONIOLUMIO, KOTOPaR OCYULECTBAAETCA B pe3ynbTaTe eCcTeCTBEHHOro
0T60pa HanbBosee YCTOWYMBLIX M CMOCOGHLIX K AanbHenwemy ob6bveanHeHNo
H3CTULL B M3MEHRIOWNXCA BHELLHWX YCNOBUAX.

CoBMeCTUTL 3TOT BbIBOA C TOMKOW 3peHMA MoHo 06 YHWKanbHOM XapakTe-
pe BUONOrMYECKOW IBOAIOUMN — 3HAUMT NPERNONONKUTH, YTO HALLA UMBMNN3A-
UMA- ABWNACL Pe3ynbTaToM ABYX NPOTrPECCUBHBIX 3BOMIOLMOHHLIX NPOLECCOB,
HUKAK He CBR3aHHLIX APYr ¢ Apyrom. Takoi noaxod NPeACTaBNAETCA UCKYC-
CTBEHHbIM, NOCKOMNbKY MO BCEM MEPEYACNEeHHbIM Bblile napaMeTpam >XKUBOe
BewecTBo (ctonBew XX) HenpepbIBHO NPOAOMAET  3IBOMOUMOHHB I pAn
3Y-A-A-—-M,

B camoMm gene, cocTaBnAloWMe BEWECTBEHHYIO OCHOBY >KWUBOW KNETKW W
obecneunsaloume ee hyHKUUOHUPOBAHME WM DPa3MHOXEHWE MaKpoOMOoneKynbl
BenKoB U HYKNEMHOBLIX KWCMOT ABMAKTCA NONMMEPaMU 6oRee NPOCTbIX MO-
nekyn (aMWHOKMCNOT, a30TUCTLIX OCHOBAHWI), PaBHBLIX MO CROXHOCTH TeMm,
KOTOpble OBHapyXeHb! B KOCMUYECKMX 06bEKTax (Mex3se3HbIX obnakax,
MeTeoputax). lMonnmepbl npeacrasnAoT coboii creayloLyl0 Nocne cooTeeT-
CTBYIOLMX MONEKYN-MOHOMEDOB MepapXuyeckyld CTPYKTYpy W, cneaoBaTenb-
HO, cneayowyto, 6onee BbICOKYIO CTYNeHb CNOXKHOCTH.

Yucno pasnmyuHeix GYHKUMOHHBIX Makpomonekyn B knetkax {~ 10%)
3HaunTenbHO 60Mblue uMCNa Pa3SHOBUAHOCTEN MONEKYN, HAMAEHHLIX U OXUaae-
MbIX B KOCMM4Yeckux obbexTax (< 10°—10%), uueno COCYLECTBYOWMX BUOo-

floruieckux BUAOB etlle Ha NOpAAOK 6onbuwe, a wicno (HenosTopUMbIxX!) uHAau- |

BUAOB 6ONblue Ha HecKoNbKO NopAAkoB. TakuM 06pa3om, obuieir 3aKoHOMep-
HOCTHI0 BCEM 3BONMIOUMOHHOW MNOCNEAOBATENLHOCTM OT 3fIEMEHTapHbIX 4acTu
A0 BMONOrMYeCKUX NONYNAUMIA ABNAETCA ee AVBEPreHTHbLIN XapakTep — ¢ poc-
TOM CNOXHOCTW CUCTeM BO3pacTaeT pasHoobpasue ux Tunos. (Kcratu, cumTan
MOABNEHWE UMBMNN3AUMN 3aKOHOMEPHBIM UTOrOM PAacCMOTPEHHON 3BOMIOLMOH-
HOW MOCNEeAOBAaTeNEHOCTU W IKCTPANONMUPYA PARA 3HaveHuint N, MOXKHO npuiTH
K BbIBOAY, 4TO BEPOATHOE YUCMO TWMOB UMBUNU3aUUNA BO BceneHHo! ouveHb
Benuko — 23 10°; opHako, 4To criegyeT NOHWMaTh NOA TMAOM UMBUNU3aUMK
Y B KAaKOW Mepe Pa3fiMinA TWMOB CYLLECTBEHHb! [NIA YCTaHOBAEHUR MEXUMBU-
SIM3aUMOHHBIX KOHTAaKTOB — MOKa COBEPLUEHHO HeACHO.)

Kn3Hb €CTECTBEHHO NPOAOIKAET NPEALLECTBYIOWMIA 3BOMIOUMOHHBIN pAa 1
MO XapaKTEPHOMY 3HAYEHUIO 3HEPrMi CBA3NU: 3HEPruA HeBaneHTHbLIX CBA3eN,
obecneunsalowmMx AOCTATOUHYIO YCTOMYMBOCTL M B TO ke BpPEMA ONEPATUBHYIO
NepecTPONKY TPETUYHOW CTPYKTYPbl MakpoMoneKyn (4To B KOHEYHOM cHeTe
ONPEAENAET BCe BAXHEWLUME NPOUECCH UIHEAEATENbHOCTU W PASMHOXKEHWA
KNeToK), Ha NOPAAOK MeHbLLIE 3HEPT UK CBA3N MONEKYN-MOHOMEPOB.

Utak, Bonpexu MOHO, ecTh BCe OCHOBAaHWA CYUTATh, YTO NUHWA nporpec-
CMBHOIN 3BONIOUMKM OCYWECTBNIAGTCA B MacliTabax sceit BceneHHon, a He Tonb-
KO Ha OAHOW, 3aTepABLUEHCA B ee NpPOCTOpax NiaHeTe: Havanachk 3Ta 3BONIO-
UMA He C NMOABNEHWA XU3HWU Ha 3emne, a 3HAYUTENLHO paHblue — MO KpanHen
Mepe C MOMeHTa Bonblioro B3pbiBa 1 HeT OCHOBaHWI NOAO3pPEBaTb, YTO OMa
NPpeKpaTuYCA, Korga npeKpatMTCA buonoruveckan 3sontouuA. EcTecTBeHHO
NPeAnoNGKuUTb, YTO CYLECTBYET HEKOTOPbIN obWuil 3aKOH, KOTOPOMY nog- -
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AeTCA MPOLECC NPOrpPecCUBHOW 3BOOUNM. CyluiecTBOBaHWe TaKoro 3aKoHa
. noXun elle yeTBepTb BeKa Hazaj axanemuk .. Haan [b]. BaxHocTb
npeﬂr:)mn o6llero 3aKoHa 3BOMIOUMWM WM ANA eCTeCTBO3HaHWA, U AnA COUMO-
;):)I:EM, u ana npo6nemel SETI oueBuaHa. 3aKOH 3TOT NOKa He g;:mﬁ-:;}S;M:;
MM HEKOTOpbie YacTHble ycrexv B [aHHOM HarpasfeHun, A
{0 YeTBEpPTh BEKa.
noc;:!?:;f(()EHbl OCSOBH 9BONIOUMOHHOA XUMUK, NpPONUBaloLUnE ciigoge;azj;
NpOrpPecCMBHOM  3BONIOUMM  BELLECTBA, HenocpeaCTBEHHO npep.:_;e D rer
BO3HUKHOBEHWIO >KU3HK [6’]]' MNoka3aHo, 4TO yXe Ha 3T0|\:1( 3‘,“;1
AapBUHOBCKWA eCTECTBEHHBIN 0oTH0p LMKIIOB XMMWUYECKIX pea 1;MO.O N
MouiHoe pa3BuTHe Monyuuna Konu4yecTBeHHan TEOPUA C paeT taum
B CUIbHO HEPABHOBECHbIX OTKPBIThIX CUCTEMAX [8, 9]. 3T§ Teopva /;I e
HeHMe HEeKOTOPbIX YaCTHbIX ABNEHWA Pa3BUTUA B HEXUBOW U mMBc;BHO;;eCHH);
MNoka HEACHO, B KaKOW mepe MeToAbl TgpMe%p,llnnH;&mKKov;ocT_g:HMoM:ﬁEH S
ryT 661Tb UCNONb30BaHLI ANA bon ‘ g
gﬁggih:yhgzo\él 3BOMIOUMN BELLECTBA B KOCMWYECKMX MacliTabax. Slf::chrL%ﬁ-
HeHWe BeLleCTBa 4acTO NpPOMCXOAMT B KBa3WPaBHOBECHbiX, MEA Mo o
TeKatolNX Apoleccax, a (UKCauMA BHOBb 0GPa3oBaBLUEroCA Bemec;meano
maTepuana Gyayuled 3BOMOUMM OCYLLECTBNAETCA B pesynbrate cpz?ma” o
BLICTPLIX W3MEHEHU BHEWIHWX YCnoBWK (tak HasbiBaemana ''3ak
e " 6 ABNAETCA HEeAOCTaTOY-
B Teopuu 6uoONOrM4eckon 3sontouMn ece bonee Bbl enocTaTos
HOCTb CTPYKTYPHOW MH(OPMaUMM Kak napameTpa, MOHOTOHHOE B npmxoum
KOTOPOrO ONMUCbIBaNo Bbi IBOMOUMOHHBIV NpoLEce. l—la CMeny eMHyb“;lpacneKT
napamertp ”LI.eHHOCTM': WHOPMALMK,  YUATHLIBAOLLMA Ka‘jecTBe: T i
uHdopmMaumm, ee UEHHOCTb C TOUYKW 3peHnA onpeneneHHom)uT?O] K enmaat
BbIKMBAEMOCTW BUAA B M3MEHWBLUMXCA BHEWHUX YCNOBUAX .Koguenum
AAETCA MHTEPECHbIM MCCNEAoBaTb BO3MOXHOCTL  MPUNOXEHNA oot
“yeHHocTH’' MHdbopMaumMn M K npoueccam on6wonorwuecxow 3Bor:MEaHMM N
Hee, AOXVMMMUYECKOA — HHO.D.OTBOpHOCTbs s)TTac:\rM KJHu;;E:HMa r}%?)ooqumnglM
1 3sONOUMM YXe AokasaHa pabo . . N
r:;sz:aiioam KOHU.enLYMM "ueHHOCTW'' ABNAETCR ee Y3KaA "cneum:g::i\:m;al(,
BPAA M OAMH U TOT XK NapameTp UeHHOCTU MOXHO ﬁyp,veT Mcan;n;M
YHUBEPCANbHBI KPUTEPUI ANA BCeX 3TaNoB NPOrpeccuBHON 380N eu. He‘KoToporo
MpeACTaBNAEGTCA Pa3yMHbLIM MOWCK 3aKOHa 3BOMOUMM B BUA Heworoporo
BapUAaUMOHHOrO nNpuHUMAa. VImMelowmnecA Ha CerofHALLHMM AeHb s
PMaUMOHHbIX GOPMYNNPOBOK 3aKoHa BGuonoruyeckon 3IBoNOLNM ,
[11, 12]) HaxoaATCA Ha ypoBHe NNOX0 0B0CHOBaHHBIX AOMaA0K. o obuyio

WccnenoBaHMA NPOUECcCOB CaMOOPraHu3auun BCKPbinn ux ?a)KHByoﬁ o
YepTy: ANIA Pa3BUTUA CUCTEMbI, MOABMNEHVA N HAKOMNEHNA B Hen ::ﬁnoro hop-
Malmyu HeoBX0AMMO coveTaHWe B ee NOBEAEHUM 3NeMeHTOoB Ciy oro e
XacTuyeckoro) M Heob6xoaMmoro (D.VIHaMWleCKOI'O),.' Mo yaauHoMy qF;f/'IHOFO
Hwio . Kactnepa [13], HoBaAa wrdopmaunA ecTb 3anoMuUHaHue (;rTl:'/quKoro
BbIGOpa”. MOXHO MPEeAnonoXuTb, 4TO OTHOCUTENBHAR POfib cToxa nieckoro
N OWHAMUYECKOro B MpOLEcce MporpeccMBHOW 3BONHOLUN 3aK0Home§ o ae
HAetcA. Tak, 8 pAge pa6oT nonyuina passuue BbICKa3aHHa#A e,L’ue ? 20x o
nax H.W. BaBunoBbIM WMAER O BHYTpEHHe# HANPaBneHHOCTH, ~KaH opan
HOCTM'' EBuonoruueckon asomouun [14]. TMokazaHo, 4TO no mepe yancZS mn
OpraHW3MoB cTeneHb BHYTPeHHeW HanpaBneHHOCTU (t.e. oTHOCUTEND p

™), N0O-BUAMMOMY BO3pacTaer.

Heogéggrg::bwllarananﬁ AO6VONOrMYECKON 3BOMIOUMN, MOXHO no::ﬂ\:(rc:nib(;:
CKa3aThb NUlIb HEKOTOPbIE WHTYUTMBHEIE COOBpaLLeHVA 06 MSMeHg 1 omo
CUTENLHOW PONM CAYYaWHOrO U HeoGXOAMMOfO. Ecrm 6ynyumv:e“?,mu.l.:rml7| iy
NPOrpPecCUBHOI 3BOMIOLMU YCTAHOBWT TOUYHBIM XapaKTep U3MeH .



nopuvMu B Xxode 3BONIOUMM, OBLWECTBO MONYYUT eule OaMH UHCTPYMEHT AnA
Hay4YHOro nporHo3vpoBaHUA CBOEro pPa3BUTMA. OKCTpanonupya 3akoHomep-
HOCTM NpOWbIX 3TaNnoB 3IBONKOUUK, OHO CMOKET BbIOpaTL NYTL ONTUManb-
Horo couetaHnAa Cnyyar u 3akoHa, KoTopoe oBecneuut Hanbonee 6bICTPbINA
MpOTpecc ¥ no3BonUT u3bexaTb Kak pucka rubenn venosedecTsa g pe3ynsb-
TaTe Cnenon CNny4amHocTW, TakK U ero Aerpagaunn B pe3ynbTaTe MAoxo MNOHA-
Ton Heo6XxoAMMOCTH.

Y70661 06OCHOBAHHO NPOrHO3MpOBaTh CBOE OYAYLLEE U CYAUTL O BO3IMOX-
HbIX NMYTAX PasBUTUA APYTUX UMBUIM3AUMN, Mbl 0OSKHbI B nepeBylo ouepeab
U3YYnUTb CBOKO UCTOPMIO. YeM Gonbiuuii oTpe3ok 3Tow UCTOPUU Mbi OXBaTUM,
TeM HapexkHee 6yneT 3kcTpanonAumA. OCHOBHAA MbICb 3toro coobuieHus
3aKN0YAeTCA B TOM, 4TO MbI HeceM B cebe UCTOPUIO He TOMbKO 6uonoruye-
CKOW 3sonioumn, Ho 6onee obuwieil U Gonee ANUTENbHOW CTPYKTYPHOI 3BOMIO-
umn BelwecTsa B pacwupAwoulencA BceneHHolt oT mMomeHTa ee BO3HUKHOBe-
HUA. TlOUCK 3aKOHOMEpHOCTE, ABMKYWMX CUNl W TeHAEHUMN 3TOr0 KOCMMU-
4BCKOro Mpouecca 03HauaeT MaKCMMAanbHO LWMPOKWA NOAXOA K BONpocy o
CMbICNie HaLIEro CyuULeCTBOBAHWUA U O HaLLeM BepOATHOM 6yayuwem.
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B.B. KaswruHckud

OBWWUE 3AKOHOMEPHOCTU 3BOAKOLUMU
¥ NPOBNEMA BHE3EMHbIX LUBUNUIALMNIA

CoBpeMeHHaA Hayka BbIABnAeT rnyBoKyl B3aMOCBA3L MeX4y WUenoct-
HbiMWU CBOMCTBaMK Halel 3BONOUMOHKMpPYOWen BcenenHon, T.e. Metaranak-
TUKU, U BO3HUKHOBEHWEM YCITOBUN, B KOTOPLIX CTano BO3MOXKHbLIM cyliecTao-
BaHue venosedecTsa. OAHUM W3 KOHKPETHbIX NPOABAEHUI 3ToM B3aUMOCBA3Y
ABNAGTCA aHTPOMONOTUYECKUA (MW aHTpONHLIN) npuHuMn. JToT npuHUMN
Bbin BbIABUHYT B 50—60-e roast coBeTCKUMM actpoHomamu A.fl. 3enbmaHo-
Beim [1, 2] v .M. Uanucom [3—5], a zatem nepexxun Kaxk 6bl “BTOpOe poX-
NeHve’' B un3BecTHbiX pabotax P. [ukke, B. Kaprepa, [x. Yunepa u apyrux,
ony6nuKosaHHeIX No3aHee. B camom aene, CpasHuUM, Hanpuwmep, hopMynnpos-
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. Kap-

M aHTPONHOrO NpWHUMNA, npeanoXeHHbe A.J1. 3ensMaHoBbIM MﬁEoco5eE.
) M. A.JI. 3enbmaros eie B 1955 r. 0TMeTUN CBA3b MEXAY TakKo coben:
Te;::?bx.) o.prx(alouxeﬁ Hac BceneHHoW, Kak Hanuune ycnosuw, AOHYCKocolgeH-
Hgasmme WU3HM, Pa3yMa, KOCMWYECKMX LMBUIN3ALMM, W UHBIMK fuem coben

’ .
} CTAMM, — Npexe BCero AOCTaTOYHO 6bICTPbIM VI”Aﬂl/ITeanblM pac qe?:t(mx -
?l%saHee’ g8 1965 r., A.J1. 3enbmaHoB roBOpUi. B o6nactu KOCMMTBOBaH,MH
Tem 6on;ze KOCMONOrnYecKknx macuitabos cama BosMO)KH“OCTba;z.mjquaemoro
efenAeTCA CBOWCTB
outero BceneHHyto, onp _
e My onpegeneHHoro Tmna noTto
cA cBUAeTeNAMU Npoueccos onp 1
obbexTa... Mbl ABNAEM e O B esoany
cBuaetTeneu .
roro Tuna NpoTeKawT bes
e sonontin TBEHHa TOW, KOTOPYK MNo3fHee
OpPMYNUPOBKA TOXAeC , i
cMbicny npusedeHHan ¢ AN
" ! aHTPONONOFNYECKUM NPUHL : ,

. Kaptep Hasgan ’‘cnabbim” a 4O et
Emmnasm Ha6noaaTb, OOMKHO 6biTb OrPaHU4YEHO YCNOBUAMU Hame;c;asyou;mno
o gaHuA Kak Habmtopatenen’” [6]. Passuine 3toro Uonomeva onano
?(2 Tepy BblIABNHYTb "cunbHbIA' aHTpOMOIOTUYECKNUN npuHuun, c¢o acno
Kosopzmy "BeeneHHans 0osmkHa BbiTb TaKOM, 4TO6LI B HeW Ha HEKOTOpPOM

AR ES

AOMYCKanoch CylUecTBOBaHue Habnoaarenen {6, c. 5373] . iR ROHOCTH,
Codep)«aHve aHTPOMHOTO MNpWHLMNa — Npu BCen ercl:mvéney; ot

8 TOM

TM — CTaBUT pAA BOMNPOCOB,
pake TpUBMANbLHOC E amer
Mbl BHe3eMHbIX uennu3aumi (BL) . BoT HekoTopete u3 : AHTPONOROrMHECKOM
Ha6nionaeman BceneHHar, O KoOTopou WUAET pedb B rnoro.
BO

ranakTuKu, orpaHuyeHHana

wumne — 3to 4acte Merta e

Efwxltﬂ B AdHHbLIA MOMEHT CpPeACTB uccneaoBaHvA, a B npmnuwnman:mT S
.
leHMn — "'KOCMONornYyecKummu ropu3oHTamMmn’’, Ho 4TO npe;g,CTagycnoBMnM "
7 TOoponu 0
HaA cucTema, CBOWCTBA KO
MeTaranakTunka Kaxk uenocT v !
KOHEYHOM CyeTe BO3MOXKHOCTb NOABMEHNA Hallen u.menmsau.wm.eMﬁ T
OToT BONpOC (B MHTepecyiollem Hac acnexTe) petuaeTcA TP cHoBHbINM
nyTAMK: a) MeTaranakTuka — 3To BceneHHan, Kak yHuKanbHam v e
’ (12
nlman hU3MUECKAA CMCTEM3, UHbLIMW CAOBaMU, TOTaanOCTb(BC:‘Ka o
n 'Bce cyuiecTBytoulee’” B KaKOM-TO abCconTHOM CMbicne (1O Ka spenym
ggnbumucma kocmonoros) ; 6) MeTaranaktuka — TONIbKO orpaHBMaq)e‘ o
BceneHHCt B yKa3aHHOM cMbicne (Touka 3peHuA Al 3en:a(|:|:<|:1<;H M; o o
X
" M6sib’ MUPOB NN BCeNeHHbIX,

rafaktTuKa BxoauT B ''aHca n  KeoTopeD

He ABMAETCA HW YHUKaNbHOW, HU BceobbeMniowEen (Touka 3peHev;ﬂBE'3<nan§Ba$b,'
7 n MoX
MbIM B aHTPOMHbIA NPUHLMK

w. Yunepa u ap.). Tem ca p L Knane ATy

cﬂﬂ BermapHekoHaKosuﬁ CMbICN: eCnM C No3uuuv nepBot:| Togg::eepm ? B0
Ha Hu
geyecTBa 6bina obycnosne

MOXHOCTb NOABMIEHUA Yeno 3 i tones
Kak rnobanbHbIMU CBOWCTBAMW ‘‘BCero CyllecTsyloiliero Tg BTo;); Mup:mro
CBA3LIBAIOT ee CO CBOWCTBAMM NULLL OAHOW M3 NOKankHbIX 00NACT ! upoBoro
uenoro. COOTBETCTBEHHO Pa3nU4HbLIM OKAa3bIBAETCA U 3HaueHue p

npuHuuna. Beeneh-
pH:MVI y>xe A[aBHO pa3pa6aTb|BaeTcn noaxoA, cofrnacHo KOTOPZI\GIIZOHK)THOM
HaA, KaK obbekT Kocmonoruu, — 370 BCe cyulecTBytouiee He B

’

CMbICNe, @ NUllb NPUMEHUTENIbHO K onpedene/-moyy 3ranyocgjg::g;,£gg::
KOHKPETHO — B KOHUeNTyanbHeIX paMKax RaHHOW Kocmonﬁemﬂ ot
unn mogenn [7, 8]. CerogHa 06bEKTOM KOCMONOrin ABN e tokcasaan
Hawa BcenenHan, MeraranakTuka, 3aBTpa MoryT 6bITb He To::e e o
HO M OTKPbITbl ApYrue MeTaranakTuku — u Hanommnzrs:x oY movarecn
CBOMCTBAM, ¥ KauyeCTBEHHO OTAM4Hble OT Hee — BCE N T o B,
B cthepy KOCMONOFUYECKOro WUCCNefoBaHuA. 3710 03H Ho, e e s
NeHHOW KaK uenoro, penATUBU3NpYeTCA, HOCKoanyK?rpanuy i
OOCTMTHYTBIN fipeaen W3yyeHnA Meramupa, npexonnu.wM T - aneawi6.
[aHHbIA NOAXOA, ecTecTBeHHO, YBRA3LIBAETCA C AYXO e omaana.
nei’’ BCENeHHbIX Y BbITEKAOWMM W3 Hee NOHUMaHWem aHTp
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LNanee, ecnu cunTaTh Hambonee CylleCTBEHHOW. YepPTOW aHTPOMHOI O NPWH-
uMna npeacTaBneMue o6 y30CTM NpefenoB BO3MOXHbIX W3MEHEeHWH yH-
NaMeHTanbHbIX KOHCTAHT U pAga rnobanbHbix ceowcTB BcenenHoW, npu Ko-
TOpbIX, NO-BUAUMOMY, B Helt MOTNN BO3HWKHYTb YCNOBUA ANA GOPM >KU3HH,
HaNMOMUHAIOWNX 3eMHbIE N B KOHEYHOM cHyeTe BO3HUKHOBEHWA aHTponomopd-
HbIX UMBUNW3aUUK, TO He CrieAyeT NK OTCOAA BbIBOA: B HawewW BceneHHoOW BO3-
MOXHO CYULECTBOBEHME WCKIIIOYUTENLHO aHTPONOMOPMdHbLIX UUBUAU3AUUA?
WHbiMU cnoBamu, He NMO3BOJIAET 1M U3NOXEHHAA WHTEPNnpeTaunA aHTPONHOro
NPUHUKNE UCKNIOYMTE BO3IMOXXHOCTb CyLLECTBOBaHMA B Haiuen BceneHHown,
T.e. MeTaranaktuke, — B CUNYy ee LEMOCTHbIX CBOWCTB — TOro MHoroo6pasua
hopM XU3HKU, pa3yma, KOCMUYECKUX. LMBUM3AUMA, KAK aHTPONOMOPMHbLIX,
TaK ¢ HeaHTponomoptHbIX, Ha KOTOPOM HacTaugan, Hanpumep, C. Ilem [9].
Henb3s nn cumtaTb, 4TO coaeprkaHue 3TOro NpuHUMNa CBA3aHO ¢ KOHLUEenuuen
TaK Ha3biBaeMOro ''LWOBUHM3MA' 3eMHOW >KU3HU, UMEIOLLIeN, KaK W3BECTHO,
BecbMa MHOro CcTOopoHHukoB? [loaobHoe WCTONKOBaHWE CyWHOCTM aHTpon-
HOMO APUHLUNA MOXET NOKAa3aTbCA CIAUWKOM Y3KWUM, BO BCAKOM Ciy4Yae OHO
He eAMHCTBEHHO BO3MOXHOE.

B uyactHoctv WU.[. HoBWKOBLIM U ero coaBTOpamMu MpeanoXKeHO WHoe, Mo
HauiemMy MHeHwo, 6osiee LWIMPOKOE MOHUMAHWE 3TOro NpuHUMNA. AKUEHT B8
HeM caenaH Ha BO3HUKHOBeHWU NPEANOCHINOK ANA NPOrpecCUMBHOro pa3BuTUA
Boobuie, 6e30THOCUTENBHO K ero KOHKPeTHbIM dopmMaM: ecnu 6bl usmnye-
CKue KOHCTaHTbI OKA3annuch WHbIMU, He 66110 Bbi BOIMOXHLIM obpasoBaHue
DOCTAaTOMHO CROXKHbIX MaTepuanbHbIX CTPYKTYp, B ToM uucne nobbix (a He
TONbKO aHTPONOMOPDHLIX) GOpM »U3HK. [0 Hawemy MHeHUto, aHanu3 obeunx
npuBefeHHbIX WHTEPrNpeTaunMin aHTPOMHOrO NPUHUMNA NpeacTaBnAeT MHTepec
M NOMOXeET ray6rke NOHATL ero coaeprkaHue.

AHTPONHBLIA NPUHLUMN HAKNaAbIBaeT onpefeneHHble OF PAaHUMEHMA Ha UenocT-
Hble cBOMCTBa Hawied BceneHHon unu MeTaranakTtuku, ssiTekawouine us ¢ak-
Ta CylLleCTBOBAHWA YenoBevYecTBa, HO NPUPOAbI, T.e. rAYBUHHBLIX NPUYNH ITUX
orpaHuueHuvii, oTHOAbL He 06bACHAET. UMeHHO 3Ta npo6nema u ABANAETCA, Ha Haw
B3rnAA, KJOYeBOW ASA NOHUMAHUA MOANMHHOrO CMbICAA aHTPOMHOIO NPUHLM-
na, a B 6onee wWWpokom nnaHe — s8cen npobnems: BL. k. Yunep, noAcHAA
npeanaraemoe WM peiueHue 3TOW Npobnemsl cnpawmsaeT: 'A He 3amMellaH nu
YeriogeK B NpoeKTUpoBaHuu BceneHHoW 6Gonee paankanbHbIM 06pa3oM, uem
Mbi aymanu ao cux nop?”’ [10, c. 368]. Csoto Mbicns OH KOHKpeTU3MpyeT,
B 4YaCTHOCTH, CrneaylouwiMMu cnosamu: ‘.. .ABMRETCA nn BceneHHaA... cBoero
poaa ‘‘camoBO36yXKaaloWKUMCA KOHTYpPOM''? [loposkaaA Ha HEeKOTOPOM orpa-
HUYEHHOM 3Tane CBOEro CYWecTBOBaHWA HabmoaaTenen — Y4aCTHMKOB, He
npuobpetaeT nu B cBOKW ouepeab BcenenHaa nocpeacTtBoM nx HabnloaeHwWit
TY OCA33eMOCTb, KOTOPYHO Mbl Ha3biBaem peanbHocTbio?’ [11, ¢. 665]. U na-
nee: “"He nopoxaaloT nu Kakum-1o obpasoM munnuapabl HabnioaeHun, Kak
nonano cobpaHHbIX BMecTe, TUraHTckylo BceneHHyo co BceMu ee Benmuect-
BeHHbIMU 3aKkoHoMepHocTAMKM?” [11, ¢. 5566]. Ho Ha camom aene nmeHHo
u3ydeHue asonwuun BceneHHo u NpoTekalowmx B Held NpoueccoB ¢ ewe 6onb-
weit y6eanTeNnbHOCTLIO, YeM B NOOOW Apyroi o6nacT ecTecTBO3HaHWUA, AOKa-
3bIBaET, YTO NpMpOAAa CylleCcTBOBana A0 YenoBeKa W 4YTO UMeHHO ObbeKTuB-
Hble CBOWCTBA Halein 3BONIOLUOHUpPYOWEH BceneHHon co3panu BO3MOXXHOCTb
ANA TaKUX KOPEHHbIX KayeCTBEHHbIX CKAYKOB, KaK NOABNEHWE XW3HU, pa3y-
Ma, KOCMMWYECKWUX ULMBUnM3aunit. Takum o06pa3oMm, UMTUpOBaHHbIE BbICKa3bl-
BaHWA O BO3MOXXHOCTW Y4acTWA venoBeka B ''npoexTuposaHuu BceneHHon'
C HabnwaaeMbiMy CBOWCTBAaMU Henb3A NpU3HaTh yAayHbIMU. [lpyroe Aaeno,
4yTo cnocobbl OTpakeHUA O6BEKTUBHLIX CBOMCTB Hawued BceneHHon B cucTe-
Me 3HaHWA CYLLEeCTBEHHO 3aBUCAT OT 6GMONOruyYecKow opraHusauuu NO3Haio-
wero cyb6beKTa, YPOBHA pasBUTUA €r0 COUMANbHO-NPAKTUYECKOW W NO3HaBa-
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renbHON AeATenbHOCTY. W ecnu 31O BepHO, TO oTBeT Ha Bonpoc: “‘Mouvemy Bce-
neHHaA TaKoBa, KaKoOW Mbl ee Habnionaem?’’, COAEPXAWMUACA B aHTPOMHOM
npuUHUMME, OTHIOAL He WcuepnbiBaeT cyTu Aena. lpocTam cchinka Ha cyuwiect-
goBaHWe No3HawLlero cy6beKTa OKa3bIBaeTCA AaneKo He AocTaTo4HOW. BceneH-
HaA OKa3blBaeTCA TaKOW, KaKoW Mbl ee Habnwpaem, He TONLKO B CUny Npu-
cywmx e 06beKTMBHbIX CBOWCTB, HO Takxe MOTOMY, YTO “o6pa3bi’”’ Bcenen-
HOW Ha Pa3HbiX 3Tanax pa3BUTUA HayKun (GopMUpYIOTCA B KOHTEKCTe BCen cu-
TeMbl NMPaKTUYECKOW U NO3HaBaTeNbHOW AEATENbHOCTW YeNoBeYeCcTBa.

Mo Hawemy MHEeHUIO, OAHUM U3 NepcnexTUBHLIX MyTen peweHuA obcyxaae-
Mol Npo6neMsl MOryT cTatb NOMbLITKM MOWCKA HEKOTOPbIX O6WNX 3aKOHOB
M 3aKOHOMEPHOCTEN 3BOMOUMOHHLIX MPOLECCOB, KOTOPble OXBaTbIBaOT BCe
OCHOBHbIE UX 3Tanbl — OT CUHIYAAPHOCTU A0 NOABjIEHWA YenoBeka. [lpoABnAACL
TaK WAN WHade Yepe3 cneundudeckue 3aKOHbI ¥ 3aKOHOMEPHOCTH 3BOAOUMM,
xapakTepHble AMA PasnuUuYHbIX CTPYKTYPHbIX YPOBHeA Npupoabl, oHM 1 obecrie-
uyMBalOT NPEEeMCTBEHHOCTb 3BOMTIOUMOHHOIO NPOLLECCa B LENOM.

Pewexue 3Ton nNpobnembl, 04eBMAHO, HEMANOBAXXHO ANA O6GCY)KAEHUA BCEro
komnnekca npobnem BLl. OHo HensbexxHo 6yaer HaxknagbiBaTb 3amMeTHbIW
OTNeYaTOK Ha MNOHWMAaHWE CYLLIHOCTM KayecTBEeHHbIX CKAaYKoB, KakumMu ABK-
Nnoch BO3HUKHOBEHME XU3HW W pa3yma Ha 3emne U, BO3MOXHO, B APYTUX MeC-
Tax Hawen BcenewHoW. Ecny 6bl 0Kasanocb, 4TO NOAOGHBLIX 3BOMIOLMOHHBLIX
3aKOHOB He cyuectByeT, 6onbwuvid Bec npuobpena 6bl KOHUENUWA, COFNacHo
KOTOPOW BO3HMKHOBeHMe xu3nu Bo BceneHHow 6bino yem-To abcontoTHo cny-
YalHpIM, U B KOHEYHOM cyeTe Mofayuuna 6bl CUMbHbIE aPryMeHTbl B CBOIO NOflb-
3y KOHUENUWA NPaKTUYeCKON YHWKAaNbHOCTU Halenl UMBMAU3auMMK, Pa3BUBaB-
wancA, Hanpumep, W.C. UWknosckum. Hanpotus, o6HapyskeHue Ropo6HbIX
33KOHOB NULIKNO Obl KOHUEMUWIO CMYYaUHOro BO3HUKHOBEHWUA XN3HU CKONbKO-
HUBYAb Cepbe3HOro A0BepUA.

XoTA yka3zaHHaAa npobnemMa B HacTOAWLee BPeMA eule Aarieka OT PelleHuA,
BCE >Ke ecTb onpefeneHHble OCHOBaHWA AONYCKaTb CYLIeCTBOBaHME B Npupoae
33KOHOB M 33aKOHOMEPHOCTed MpPOfpPecCUBHOrO pa3BUTUA, KOTOPble OXBaTbi-
BalOT BCE OCHOBHbLIE 3TanNbl — KOCMOrOHWYECKWUW, reonorudeckuid, buonoru-
YecKU, NPOABAAACL Yepe3 creunduueckune 3aKoHbl U 3aKOHOMEPHOCTY, NpU-
Cyluve KaXAOMY U3 HUX. ATO MOryT 6biTb, BO-NePBbIX, YaCTHOHayYHble 3aKO-
Hb! UK 33aKOHOMEPHOCTU, KOTOPbIEe OKAa3biBAETCA BO3MOXHbIM 3KCTPanonnpo-
BaTh Ha LENOCTHbIE NPOUECCHl IBOMOUMN NPUPOAHONK AEACTBUTENLHOCTH, — CKa-
»em, 3aKOH BO3PacTaHWUA 3HTPONUK UK oripedeneHHble “BuoaHanorun’’, umero-
wue poctatouHo obuwee 3HaucHue. OCHOBHbIE YepTbl BUONOrvYeckow 3sonio-
uMn (HacneacTBEHHAA nepeaaya CBOWCTB M 3aKpensfieHWe CBOWCTB €CTeCTBeH-
HbiM OTBOPOM) Npu BCeM cBOeM CBoeobpasum MOryT UMeTb Kakue-TO OTAaneH-
Hble NpooBpasbl U B KOCMONOrMYeckux npoueccax. x obHapyxeHne u BKO-
YeHue B KOHUENTyanbHble OCHOBaHWA Hayku ByaeT coaencTsBoBath BbipaboTke
€ANHOro MOHWMAaHWA Pa3BUTUA HEXUBOro W XmBoro. Bo-BTOpbIX, HavaswaAcA
3a nocnegHue rofbl pa3paboTka obuled Teopuu CUCTEM B ee FeHeTHMYeCKWuX
acneKTax NO3BOMRET Npeanofarate, Y4TO HEKOTOPble U3 CHOPMYNUPOBAHHbIX
B ee pamMKax 3BOIIOUMOHHLIX 3aKOHOB M 3aKOHOMEPHOCTel MOryT UMeTb BeCh-
Ma wiMpoKy cepy NpUMEHUMMOCTM, B YaCTHOCTW, OXBaTbiBaTb oOfpegeneH-
Hbie YepTbl IBONOLMK BCEN UCCNeLYeMOW NPUPOAHON aencTBUTenbHocTh. Hako-
Hey, BO3MOXHO NPEANONOXWUTb, UTO CYLLECTBYKT Takue Tufbl AOCTATOYHO
ObUMX 3IBOMOUMOHHLIX 3aKOHOB M 3aKOHOMEPHOCTEN, KoTopble 6yayT cdop-
MynuposaHsl Ha OCHOBe KOMMMEKCHOro aHann3a MpoUeccoB Pa3BUTUA B Mpe-
Aenax Bceit cucteMobl HayK o npupoge. MNoka, KoHeuHO, nNpexxaespemMeHHo 06-
Cyxpats Bonpoc, BYAYT AK 3TM 3a8KOHbl ¥ 33KOHOMEPHOCTH, cPOPMYNUPOBAH-
Hble nepsoHauanbHo B paMKax OBLLEHAYYHOW KapTUHbI MUPa, BKIIOHAaTLCA Aa-
Nee B Takylo (OPMY OpraHu3aLMn TEOPeTUYECKOro 3HaHWA, KAKOW ABMAETCA
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TeopuA (cucTema Teopuid), UIM B WHYIO, Mano uccnepoBaHHylo noka topmy
MEXAVMCUMNAMHAPHOrO U 06ULeHay4HOro 3HaHMA — yueHue (npumepom Kovo-
poil MOXeT cnyxwuTe yueHue B.W. BepHaackoro o 6uocdepe), unu xe, Hako-
Hel, OK@KETCA 'BO3MOXHBIM ChOpMYNMpPOBaTh 3aKOHLI, KOTOpbIe 6yAyT BXO-
AUTb B COCTaB CACTEM Teopwuit M B COCTaB yueHWi pa3HOW cTeneHw O6LWHOCTH.

OpuH ©3 apryMeHTOB, KOTOpble MOTYT CBWAETENbCTBOBATL O CyULeCTBO-
BaHUM OBGLMX 3BOMNIOUMOHHBIX 3aKOHOB PpaccMaTpuBaeMoro Tura, cocTouT
B cneaytowem. octasum Bonpoc: GbiNc WAM HeT BO3HMKHOBEHUE Hawen u,
BO3MOXHO, APYFUX KOCMMKUYECKUX UMBMAN3aALUAI ‘'3aNporpaMMUpoBaHo’” nnu
"3aKOANPOBAHO’ y>XKe B COCTOAHWUM, C KOTOPOro Hasanace u3yyaemana Hamu
3BOMIOUWMA MeTaranakTukiu, unm e 3ToT npouecc 6bin o6ycnoBneH nuiib 3a-
KOHaMu ee panbHedwed ssonoumun? Ha 3TOT BONPOC BO3MOXHLI TpW OTBETA,
OCHOBaHHbIe Ha pa3fNMYHOM OTHOLWIEHWM K MpUHUMNY peayKuuoHUsma (pac-
CMaTpUBaEMOMY B 3BONIOUNOHHOM nnaHe) .

Jonyctumo, BO-NepBbiX, MPEANONOXUTL, 4TO eciun 6uonoruyeckue u aaxke
o6Wwme 3aKOHbI MOFyT 6biTh B KOHEYHOM cuete “pefyuMpoBaHbl’’ K uanue-
CcKUM (Mnn, 4TO B AaHHOM crniyyae He UMeeT 0co60ro 3HaueHWA, “'BbiBeAeHbI"’
M3 HUX), TO W 3BOMOLMOHHBIE 3aKOHbI W 33KOHOMEPHOCTM MOTEHUWANLHO CO-
aepxanucy  (T.e. Bbim Kak 6bl '3aKOANPOBaHbI’’) B HaYanbHOM CBEpPXNNoT-
HOM COCTOAHUW. B NOAOGHOM fpeACTaBneHWN COLEPXMTCA ORpeAeneHHoe pa-
uMoHanbHoe 3epHo. HekoTopble dyHAaMeHTanbHbie 4epTbl 3BOMOUMM BCeWn
Haweli BcenerHon (MeTaranakTuku), HECOMHEHHO, AOJKHbI MPeAONpPeAenATsL-
CA CBOWCTBAaMM ee HayanbHOro cOCToAHWA. Ho BCe ke B UENOM TO4YKa 3peHuA,
CBOARLLAA 3aKOHbI NPOTPECCMBHOIrO PA3BUTUA K YNCTO (U3UYECKNUM 3aKOHaMm
(unn, HanpoTus, BbLIBOAAWAA WX U3 nocneaHux}, HeyaoBneTBOpUTENbHA;
OHa MpeACTaBnAeTCA KaKyWM-TO TeHeTU4ecKuM "cyneppeayKuMoHu3Mom’’ unm
""cynepnpecdopmusmom’’.

CornacHo ApYroi BO3MOXHOW TOYKE 3PeHUA, >KW3Hb 1 pasym — cneacTeue
3aKOHOMEPHOCTeN, KOTOpbIE B Ha4anbHOM COCTORHUA MeTaranakTuku He coaep-
»anuCh, @ BOZHUKNMN B X0Ae AaNibHeALIen 3BONIoUMN. HeaoctaTok ee B TOM, YTO
WU3Hb 11 Pa3YM NULIAOTCA CBOeN PyHAAMEHTanbHOCTH.

Takum 06pa3om, 06e U3NOXKEHHBIE TOYKW 3PEHNA OKa3bIBAIOTCA OAHOCTOPOH-
HUMW U He MOoryT 6biTb NpuHATbI. HeybeauTenbHbiM OKa3sbiBaeTCA MCXOAHDBIN
NYHKT nx obenx — npeanonoxeHne 06 oTCYTCTBUM OBLUMX 3aKOHOB 1 3aKOHO-
MepHOCTei IBOOLMOHHbIX MPOLECCOB B NpUpoAe.

Ha ponyuwesuu, 4To noacbHbie 3aKOHbI W 3aK
OCHOBbIBAETCA' TPETbA TOUYKA 3PEHWA, COTNACHO KOTOpPOA BO3HUKHOBEHWE XXU3-
HW u pa3yma B MeTaranaktuke (u, B vacTHocTH, Ha 3emne) BbICTYNaeT Kak
npoABneHue obLWMUX IBONOUMOHHBIX 3aKOHOB, onpeaenaAlLmMX UeToCTHbIe Yep-
Tbl WCCREAYEMbIX HAYKOW NpoLeccoB MporpeccMBHOro pa3BuTUA. 3TU Xe 3a-
KOHb! OMnpeaenAloT HeKoTopbie UenoCTHble 4epTbl 3BOMOUMOHHBIX MpPOUeccos
B MeTaranakTvKe U Ha COBPEMEHHOM 3Tane ee pa3BUTUA. AMeHHO B 3TOM NnaHe
nonyvaet Haubonee cunbHoe eCTeCTBeHHOHayuHoe oBocHoBaHUe MUPOBO33PEH-
YecKwii Teauc o6 aHTPOMOMOrU4eCKOW HANpaBfieHHOCTH 3BONIOLUAN npupoasb!

[12]. NoABnexue uenoseveckoro obuiecTBa BbICTYNAET TeM CaMbIM KauvecTBeH-
HbIM CKauYKOM B OBLLEM NPOLLEcCe KOCMUYECKOW 3BONIOUMN.

MNocKkonbKy HauanbHaA CUHIynApPHOCTL B 3IBOJTIOLUU MeTaranaktukun mMoxet
8 MpuHuwWre BbICTYNaTh He KaK aBconioTHOe ‘Havano Bcero’’, a Nilb KaK opHa
13 CMEeHAIWMX APYr Apyra a3 BeckoHedHoro npotecca CaMOpa3BUTUA Ma-
TepuanbHbiX (OPM, NpUYeM 3TOT Npouecc HoCuT 3aKOHOMEPHbIN xapakTep, —
He Bbi3bIBAET HUKAKWUX OCOBEHHBIX TPYAHOCTEN Ny HeflOyMeEHWA KOHUEeNnuuA,
cornacHo KoTopoi 3T 6onee oblime 3aKOHb, xapakTepusyouime UenocTHole
acneKTbl 3BOMOLUMOHHOrO Mpolecca, NPOABIAACL 4epe3 ¢uanueckune, mMornau
06yCcnoBnTL CyUIECTBOBAHNE B CBEPXMJIOTHOM HauanbHOM COCTOARHUU MHOTUX

OHOMEPHOCTH CYULECTBYHOT,
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“3 NOTEeHUMN AanbHedLllen 3IBONIOUMK (B TOM 4UCNe BO3IHUKHOBEHWA
pasyMa, KOCMMYECKUX UMBMAM3AUMIA), XOTA WX aKTyanulauma Toven,
~ ! n
KOHEYHO, AENCTBNEM CTOXACTUHECKIUX MEeXaHU3MOB onpeASIReTCA,

H}:gh:orgi B CaMOM faene oTnafaer HeobXoAMMOCTL B f0BepUM K npeacras-
:g v KbseqSZ;th?:ammnM BO3HUKHOBEHMe XXWU3HU Ha 3emMne, a cnegoBaTens
, Te N NOABNEHWE Hallen, 3eMHO ’ ‘
¥ , oW uUMBMAM3aUMM Ka
"yyao'', OKa3aBlleecA BO3M S ane
, OXHbIM NUWbL BCNEACTBUE Y "
e3BbI4aNHO Mano-
BEPOATHOTO CTeveHuAa 6naronpuATH ’
bIX obctoAatenscte. Cos 7
.  PEMEHHbBIN  3Tan
fipouecca HayKn 6YKBanbHO BbIHY P
Y KAgeT paccmatpuBath 3T Y
KauyeCTBEHHLIW CKaAYOK B pa3suT " A
mn BceneHHon Kak Heuyt
0 Heobxoammoe
32KOHOMEDHOE, XOTA, BO3MOXHO, Cp 4
, , , daBHUTENbHO peakoe. Buaum " "
. ocTe ‘'yyna
:eﬁgs:;n:bcnzwae BO3HWKaeT, Ha Halw B3rAAA, NWUWb NOTOMY, YTO Ham :gxa
I 3BOMOUMOHHbIE 3aKOHbI, KOT ,
, opbie C HensbexxHOCTbIo
NpMBoANTL K BO3HUKHOBEHUIO >KMU3 gyt
HU Npu onpeaeneHHsIx ycn
3 : oBUAX. NHbIMKU
cnosamy, ""4yao’”’ 8 AaHHOM cnyw4a
€ 0Tpa)kaeT NUWb Mepy Hawer
T.e.meeeT CKOpee rHoCeoNoruyecKyto npupoay. Py o Hesnanun,
M
oaﬁzzufb Ta;(;,ec%z.lecw'aosaume O6LWNX 3BOMIOLNOHHBIX 3aKOHOB MOrNo 6bl
€ NpoTUBOpe4re Mexay np "
MHLMUNUANBHOW npeac
MOCTbIO NPOLECCOB KOCMUYECKOMN Pon cmme.
5 3BONOUMM U OQHMM U3 NOCT
TUYECKOWN Teopuu 3sonwouUK 8 6u oo o
ONOfUK, COrNAcCHO KOTOPOM
BOrO NPU3HAeTCA HenpeacKasyemon e asomouon.
1. HecmoTpAa Ha 1o uTo MH
rve 3BONIOUNOH-
Hble MPOUECChbl, N3yYaeMbie acTpoH 7 Y oo
m OMMen, HanpuMep 3BONIOLUMA 38
neHuMU, HOCAT BEPOATHOCTHbLIA Xa rou. aneK.
paKTep, oHU MOryT 6biTh
BaTHO OMNWCaHbl Ha A3bIKe 3ak 7 Mo, Kaw oo
OHOB CTaTUCTUYECKOW hu3nku. H
MHorue 6uonoru, B Hayke o e Kacaomon seson
, KU3HW CUTyauMA UHAA (Mbl He
KOHUeNnunuu HomoreHesa): B nwo6 N menexaren.
+ ; OM Cflyyae, 0AHaKO, KakeTcA
¥ , , npueneKatens-
3ggnemosunaomuocn MPEACTAaBUTL 33KOHbI KOCMOMOHUYECKOW 1 BMONOrUYeCK O
Oﬁcu KakK 3acrub @ cny4an 6onee 06LWM X IBOAIOUMOHHBIX 33 KOHOB.
BceneH}:):{:aﬂ lipOBneMy MHOMECTBEHHOCTU KOCMUYECKUX uMBUNU3aUMIA BO
W, Mbl A0 CUX MOP MMenu B BUA
Yy BO BCEX Cny4aax Ha B
T.e. Metaranaktuky. Ho T ana
. AoNyuleHne 0 CyuwlecTBOBaHWUM :
WU BCeNeHHbIX, KOTopble 06 7 Niwe ancamEm mon
, pa3yoT B3aMMOAENCTBYH "
nm oee 0, ylowme ‘‘aHcambnu sce-
3T0ﬁb|;<p66r;z;iomg K BO3M0)lB<HOCTM AancHenwero ob6o6ueHns nocTaHOBKM
I. Ecnu Hawa BceneHHas — H
€ BCeoxXBaThbIBalOULe
uenoe, a nuMwb oaHa U3 6 v shome
, ECKOHEYHOr0 MHOXECTBa KBa3
o oy OAta U3 M3aMKHYTbIX 3BOMIO-
, TO, O4YeBNAHO, Y)KE Henb3A yTs
W o, oTen, . YTBepAaTh, YTO ee 3BONH0-
. Cbl BO3HMKHOBEHUR KOCMMUYe 7
RenAeTcA TONbKO U BC . Tommr Gore b
eLeNno BHYTpeHHUMU dakTopam
N o o pamu. [lomkHbl BbITb yuTeHbl
ve, obycnoBneHHsle B3anm " 7
. OLenCTBUEM Ha
BCeneHHbIXx. Tem cam oo oo,
. bIM Hanpawuusaet
Hore noes pa CA onpeaeneHHoe o6o6uieHue aHTpon-
C atux nos "
WULMA cyulecTBOBaH
CT80 1 mpcenern & ve oBWNX 3aKOHOB, OBECTIEYNBAOWMX eanH-
scomenmn s OCTb 3IBONIOLMOHHBIX NPOLECCOB B MaclwTabax '‘aHcambriei
Ko o + NpeacTasnAeTca ewe 6Gonee BepoATHBIM. MIMEHHO 3TW 33KOHBI
303M0)KH0(?T nonarate, W aKTyanu3upyloT 3anoXkeHHble B yHAAMEHTe MaTepm;
rag o U NPOTrpeccUBHONO PasBUTMA, KOTOPblE PEANU3YIOTCA Kak B HaLuei
Temurn B(;u;:zdr::uageneHHux. Koc;wmecxme UMBMAU3ALUK AONIKHDbI cne.u.oaa:
, aKoOHOMepHo (umeertca ;
HocTe e B Buae, eCTeCTBEHHO, 3aKOHOMep-
POATHOCTHOIr O, CTATUCTUHECKOT ’ o
0 xapakTepa), xoTA
or nes pa}, M NOBOJILHO PeaKo.
MHorOOGe‘:/;ZHflf):xg:Tasnﬂercn 6onee npeanouTUTENbHOM MAEA MHOMECTBEHHOCTM
Mshans GGCKOHe'?l-E)(:A HU3HU, PA3YMA, KOCMUYECKUX UMBUGN3AUUN, pa3BUBAIO-
M MHOXECTBE BCejleHHbIX, KOTOPYIO MOXHO paccMmaTpu-

Barp Ka
K onpeaeneHHoe 0606uweHn "
Mertiax some weHne naen k. BpyHo Ha ocHoBe Hawmx coBpe-
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YAK 5761

b.H. MNanoexkuH

NPUHLLWNLI CAMOOPT AHU3ALUN
U NPOBNEMA NPOUCXOXAEHUA XU3HU BO BCENEHHOR*

Al xoTen 6bl HauaTb C HeBOMBLWIOrO nNapajokca: 1o, O HYeM HUXe nonper
peyb, He MMeeT OTHOLWEHWA K 6UONOFMM, HO UMeeT OTHOWeHWe K npobneme
NPOUCXOXAEHUA HU3HW.

PelueHne BONpOCa O CYLLECTBOBaHUM BHE3EMHbIX hopM HU3HU TPaaUUUOH-
HO CBA3LIBAETCA C YCMNEXOM PeKOHCTPYKUMM HeKOoToporo KOHKPETHOro Mexa-
HU3Ma BO3HMKHOBEHMA XMU3HV Ha 3emne u 3KCTPanonAUMKM 3TOr0 MexaHu3ma
Ha apyrve noaxopAllne MecTa B acCTPOHOMUYECK O BcenewHown. UHave rosopA,
B 3TOW KOHLUENuMWM, KOTOPYIo A Ha30BY YCNOBHO "k naccu4eckon'’, pelweHve
npobnemsl CBA3BIBAETCA C HAXOXAEHUEM HeKON TpaeKTopun (GUINKO-XUMU-
wecKMX MPOLECCOB, KOTOpPaA Npusena K CO3RaHWIO KUBOW KNEeTKWU — Hawany
TOro, YTO Mbl MMEHYEM " kU3HBIO™. OKPY>Xalowan cpeaa PaccMaTpuBaeTCcA Mpu
3TOM KaK HeuTo, OTAeNeHHoe OT CaMoro XWBoro OpraHu3ma, HeuTo, EMy NpoTU-
BONOCTaBNEHHOE ¥ abCcoMOTHO 06BEKTUBHOE BO Bcex csoux csomncreax. Cpeaa
npeanonaraeTcA HanWYHOW CO BCEMM ee CBOMCTBAMU AO NOABREHUA opraHu3ma.
Bonee TOro, CYATAETCA, 4TO OHA CTUMYNUPYET U B KOHEYHOM cueTe onpepenneTr
CBOWMMW HauanbHbIMM CBOMCTBAMU Camy B0O3MOXHOCTb npoteKaHua M3nKo-
XMMMUYECKMX MPOLLECCOB N0 TOW TpaeKTopuu, KOTopaA NpUBOAWT K BO3HWKHO-
BEHWI0 XM3HW. JTa KOHUENUMA KAKETCA NOMHOCTLIo COrnacoBaHHoW Kak co
34PaBbIM CMBICIIOM, TaK W C OCHOBHbLIMU NPUHLMAAMY eCTECTBEHHOHaYYHOro

noaxosa.

OTtMeuy cpa3sy >ke OfiHY MeToao
BaeTCA KNaccuyeckana KoHUenuua, Korpa Mbi nbl
HbIM APUHUMNOM, PACCMOTPEHHBIM Wn.A. HoBukoBbIM 1 AP.

norvyecKylo TPYAHOCTb, C KOTOPOW CTanKw-
TaeMCA COBMECTUTb ee C aHTpon-
{cm. c. 36 HacT.c6).

3BECTHbI COBETCKMUI aCTPOHOM, OAVH U3 NepBbiX
WX 3HATOKOB M Cepbe3HbIX nccneaosarenei npo5-
foMewaeM OAUH U3 ero AOKNanose, BOCCTa-
HHbIM B OPrKOMMTET Teaucam.

*bopuc Hvkonaesuu MaHoBKuH — U
3HTY3MacTOB W OAWH W3 Haubonee rny6ok
nembt SETI ckoHuanca 17 anpenn 1983 r. Mbl
HOBNEHHBIA NO MarHUTO(OHHOW 3anucy u NO NpeacTasne

{Mpumev. coct.) T
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Corn:;r;o aHTPONMHOMY NPUHUNNY, MEXAY NapamMeTpamMu XU3HU U KOCMONOMM-
yecK )Ke::paMeTpaMM, napametpamv bonblwoi BcenenHoit cywectayet rnybo-
Kaga;eTpOBKagcaaawmocv:ansb: AOCTaTOYHO HUYTOXKHOF O U3MEHEHUA (U3NYECKNX
na ef1eHHOW W )X13Hb CTAaHOBM
TCA COBEPWEHHO HEBO3MOXHOWM
HOW.
Ho Torr'p,z, rr:pvn KNIaCCM4ECKOM NOAXOAE K MPOUCXOKAEHMUIO HNIHM, Mbl BbIHYX-
gg::szHﬂoon:n»;:l;t: OAHO K3 ABYX: NM6GO 4TO >M3HbL BO BceneHHolt BO3HUKNa
WHO, KakK pesyneTaTr KpaiHe
, ManoBepOATHOrO CTeyeH
oﬁc‘r(z:TeanTB, nmbo 4TO COOTBETCTBYIOWAA POPMA XU3HM BbINA KaK 6bl 3anpy<l)Fi
;m;Kﬁgo?ﬁ)HMaB: npgp,bl.a,ymem COCTOAHWK MaTepun, YTO UMeeT yXKe Teono
yc. CBeTe aHTPOMHOro NpuH )
uMna NONbITKU MNOUCKA HEKUX
ogg_;;); ;aiorioa asonoummn (cMm., Hanpumep, cT. B.B. KastoTuHekoro) okasbi-
::omo o z:::;;m c4eTe NOUCKOM TOro "NpeanporpaMMUPOBaHNA’’, KOTOpOoe
MHUPOBaHHLIM 06pa3oM 06bA ’
CHUTL YAUBUTENbHYIO -
. BaHHEC<)CTb NapameTpoB XMU3HK ¢ NapameTpamu BeeneHHoir. yie corfiaco
Mome:a%ilf::wou METOAONOTUYECKOW KOHUENUWU MPOUCXOXKAEHUA KUZHU
NPOTMBONOCTaBeHa anbTepH g
A aTVMBHaA MeTOAO0NOrnYecK
UeriuMA, OCHOBAHHAA Ha (PYHKUM ronxoRe.
OHanbHOM  (KubBepHeTUyecKoM)
npu KOTOPOM petleHue Npobnemsbl ¢ acren
YUWECTBOBAHUA XUBbIX U pa3
CBA3bIBAETCA C BbIABNEHUEM OBLWMX AR,
( XapaKTepUcTUK reHeaunca u ¢
pOBaHMA BbICOKOOPraHU30BaHHbBIX CUC Y aemeno
TeEM B MaTepualibHOM Mupe, H
OT uX KOHKpeTHOro ycrtpoicTsa. lNp oron weKoTO.
. M TaKOM NOAXOAE WUCROMNb3YID
3 TCA HEKOTO-
pble obuwieHayyHble NOHATUA, BaXkHe ¢
WM  u3
B oy , KOTOpbIX ABNAEGTCA MOHATUE
Cne
OAHoaHaﬁ:ZT gn:l:;mb, HTOVHOHFéTVIe CaMOoOpPraHU3YIOWENCA CUCTEMbI He BNOSHE
. HYeCcKon kubepHeTukKe, Hanpu
, Mep, NoA TaKUMM cn
noHumaloTcA (noka ewe He p ' o oo,
eanM3oBaHHbIE) CaMOBOCNPOU3
Mmatbl. [ipyroe npumeHeHue 3Tt 10 ey oo o orere.
Oro NOHATUA — K PeanbHo ¢
: ! €CTBYIOLLUM C -
MaM: MO3f KakK COBOKYMHOCTb e Vo o
HeUPOHOB, KMBble OpraHu3m
3KOHOMMYECKME U COUManbHbi I L oamOtx o
e cucremsl. [pueeay oaHo u3 [
Koo, 1 BO3MOXHbIX onpe-
fnygz?(;;hiémci%zﬁnmymmewcn CUCTEMBbI, KOTOpOE MHe NpeACTaBnAeTCA Bec::na
: OOpraHU3yoUIancA cucTema
— 3TO cucrtema yn
T.e. cMcTemMa, cnocobHaa noc Tt oo
, TOAHHO NOAAEP)KUBATL CBOMD :
AENEHHOCTb, OCYULECTBAAT o6 Dymmemobe.
, b UefnexHanpaBneHHoe, nporpa
BaHWe W camMopa3BuTUe, C (8 e YUK APO-
, CaMOCOBeplIEHCTBOBaHWe (B
RO Do apasauTHe, nnaHe BUAOU3MEHEHWA
o6oB tyHKunoHuposartua) " [1]. B
CaMoOopraHn3yLenca cuc A GBopMan Lomee,
TeMb! NPeAnonaraeTca Hanuum
nNaranua, o6paTHbIX cBA3eN ooy, ueneno:
3e1 U caMOynpaBneHuA, U ato
oMo & , UCKNIOYaeT U3 KaTeropum
A TaKue, Hanpumep, cuctemsol
Hoie. t caomoeo , , KaK Kpuctanns!, cnoco6-
M3BefeHnIo, HO He obnapaow, '
, e rnepeyncneHHs)
IleBI'VIMM HeOoOX0AVMbIMU CROXKHLIMU KadecTBaMn P m seie
BKHbIM 7 .
barcray o ::OMCTBODA CaMOOPraHU3YIOLLMXCA CUCTEM ABNAGTCA aKTUBHbLIN Xa-
B ! Bm::aaciuevlcmwﬁ € okpyxatoueit cpenot. M3 Bcero kKoHTUHYyMma
BWA Takaa cucrema BbIbU "
To, Korop o paeT B BUAe ’‘curHanos’’ AvWb
. eloT ANA Hee 3HaYeHUe, OTHOC "
wr oooP , A BCE OCTanbHOE K ""thoHy nomex’’
MaTepMaanogmg;::g)cTMM A3bIKOM, OHA OCYLLLECTBNAET aKTUBHOE pacwneHeHm;
CM., Hanpumep [2]). T
Dot . Taknm obpasom, yxe camum
CBOEro CyuwecTBOBaHWA Cam '
oo, OOpPraHu3yrUlaACA CUcTeMa
SAEMCTBYST Ha OKPyXXalowylo cpeay, 8 on e e
6br par e s oKy , peneneHHoOM cCMbicne OHa Kak
B2 1 a2 Man €0A cpeay, BblAENAA Te UK UHbIE @@ KOHKPETHbIE CBOWCT-
Hpoma! cmcrnm:anﬁame“m' KoTopoe ob6ecneunsaeT Haunyuwee GyHKLUUO-
CHeron ’;a - ViMen B 8UAYy 3Ty aKTUBHOCTL CaMOOPraHU3YIOLIUXCA
on g K’aKOM y6 3bIBaN, YTO TakUe CUCTEMBI BOOGULE HE MOTYT pPaccMaTpUBaTb-
Opran ot :Ma 0 CMbICNe M30NMPOBAHHO OT OKpYXawouen cpeabl. Cuctema
pena AOMmKHa paccmMaTpuBaThCA KaK UEMOCTHOE eavHCTBO, 06pa3o-
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BaHHOE COrfacoBaHHbIM B3aUMOLEACTBAEM ''CaMOi’’ CUCTEMbI U ‘'BHELHEro
Mupa’’.

3wéu paccMoTpen TaKXe BOMAPOC O 33KOHOMEPHOCTAX BO3HWKHOBEHWA
camoopraHusaumu. OH Mokasan, ¥4To NPU HanNUuun AOCTaTOYHOro pa3zHoobpasuna
¥ HEKOTOPOro MOCTOAHCTBA AMHAMMUYECKUX 3aKOHOMEPHOCTER Cpeabl CaMOOp-
raHM3aumA BO3HWUKaeT B Hel ¢ HeusBexxHocTblo. Takum obpasom, npouecc
CaMoOpraHn3auuy ABMAETCA 3aKOHOMEPHbIM, BHYTPEHHE NPUCYILMM MaTepuans-
HOMY MUpY, 4, MO-BUAUMOMY, OH MPOABMAETCA B CaMbIX pa3Hoob6pa3HbiX
dopmax.

Bosspawanacs K nonoxeduio JwbU O UENOCTHOM eAUHCTBEe opraHuama u
cpeabl, A xoTen 6bl HaNOMHUTB, YTO eule B 1970 r. B.I'. 0amH cosepweHHO npa-
BUNLHO MOAMETUN NIOrUYECKYIO HEM3BEXHOCTL BbLIBOAA O TOM, H4TO cpenoi,
KOTOpaA COFMacoBaHa ¢ CaMOOPraHW3YIOWEACA CHCTEMOM, N0MKHA 6bITb (hakTh-
yecKW BCA KOHKPeTHaA Gopma CyllecTBOBaHWA MarepuansHoOro Mmupa BO scex
ee NpoRBREHMAX. B cnyvae 3eMHON camMOOpraHU3aum — 3TO BCA acTpoOHOMM-
yeckan BcenenHanA. 3aech oueBMAHA CBA3b C aHTPONHbLIM NPUHLLUMOM.

Ecnu BCTaTb Ha TOYKY 3PEHUA O HEPa3pbIBHOM, ULENIOCTHOM eAUHCTBEe opra-
HW3Ma U Cpeabl, TO MOXHO 060CHOBATh M €LLe OAYMH MOAXOA K CAMOOPraHv3aunm,
a UMeHHO: npedcrasrieHue 0' 2/106a/1bHOCTU aKTa CamMoop2anu3ayuu. B atom
noaxoae {nogpobHee cm. B [3]) axT camoopraHusauum — 3TO He KakKaA-To
KOHeYHaR KOHKPEeTHaA peanu3auuA B FOTOBOW cCpeae Pa3HOO6PasHbIX OpraHwus-
MOB, NpUcnocobrneHHbIX K Hei, a HeuTo Gonbulee — 370 aKT rno6anbHOro oAHO-
BPEMEHHOMO BbIYNEHEHMA W3 MAaTepPUanbHoOro KOHTUHYYMa v camMo# cpeabl,
M OpraHmM3ma, KOTOPbI K Heil npucnocobnen. MaTtepuanbHblii MUP NPeaCTaBnAET
coBoil TaK HasbiBaeMylo BeckoHeuHylo cuctemy. Mo aHanorum co CBOWCTBaMM
MaTEMAaTUYECKUX BECKOHEYHbBIX CUCTEM MOXHO BbIABUTH HEKOTOPbIE HEO6XOAM-
Mble CBOWCTBA peanbHbiX BeckoHeuHbix cuctem. MssecTHo, uTo GeckoHeuHan
CUCTEMA CYULECTBYET NPOTUBOPEYMBO: B Hel UMEIOTCA HEeKOTopble KOHedHbie
4acTW, MPW 3TOM KOHE4YHoe W BecKOoHevHoe AMANEeKTUYECKN B3aMMOCBA3aHb!. Ho
M CaMO CYLLECTBOBAHWE KOHEYHbIX 4acTeit HECKOHEYHOW CMCTEMbl BHYTPEHHE
NPOTUBOPEYMBO, OHW, B HEKOTOPOM CMbiCne, NPUCYTCTBYIOT B 6eCcKOHEYHOW
cvcTeMe NWLib NOTeHUManbHo. COrnacHo obLiemMy OrpeaeneHnio, MaTepuanbHbIi
Mup npeacTaenAeT co6ot GeckoHeuHoe B3aMmofencTeue. Ho pa3 Bce B3anMo-
CBA3aHO, TO HWYero OTAENMbHOrO, KOHKPETHOro B MPUHLUMMNE HENb3A BbIAENUTE,
OHO NPUCYTCTBYET NWWb noTeHunansHo. Ana Toro 4T06bI BbLIAENUNOCL 3TO
KOHKPETHOE, WNW, Kak TOBOPAT (MnocodPbl, €AMHWYHOE, OTAenbHOe, HyxXeH
HEKOTOPLIN BblAenuTeNnb, HEKOTOPaA KOOPAWMHATHaR cucTema. Takon Koopau-
HaTHOI CUCTEMON M CTaHOBUTCA caMoopraHusauuA. bnarogapAa akTy camoop-
raHM3aUMM aKTYanu3upyeTcA COOTBETCTBYIOWMA KOHKPETHbIW MUp BMeCTe C
COrNacoBaHHbLIM € HUM cybbekToM. Takum 06pasom, roBEPUTb O KOHKPETHBIX
thopMax CyLLeCTBOBAHNA MaTepuanbHON cpeapl 6€30THOCUTENBHO K CYDbEKTY —
6eccMbICieHHO. AKT BO3HWKHOBEHWA XMW3HU C 3TOU TOYKW 3peHUA NpeaCcTaBiAeT
coboi HeuTo Bonee rnoBanbHoe, YeM MPOCTOE NpoRBNEHUe CaMoOpraHu3ytoLiLen-
CA CUCTEMb!, OH ApeAcTaBfiAeT cobo 1 aKT BblUNEHEHUA U3 6eckoHeuHOW cucTe-
Mbl KOHKPETHOFO Mupa. K Kax/Aoi CaMoopraHu3yloWenca cucteme npucnocob-
neH cBOW MUP.

3Ta KOHLENUWA, KOHEYHO, NbET BOAY HA MENbHALY YHUKANbHOCTY XXWU3HU BO
BeenenHon. C TakuMX No3vumin 06blYyHAA apryMeHTauna — pas Halla XuiHb Cy-
uiecTBYeT Ha OAHON M3 MHOrUX MAaHeT, TO NouYemy 6bl He BbITb XXWU3HU WU Ha
APYTUX NRaHeTax — BbIFAAZAT AOBONBHO HausHol. Cpefa ecTb HEKAR KapTvHa
Mupa, KOTOpan ONpPeAenAeTCA CYOBEKTOM B ero NO3HaHuM. N B 3atom cmbicne
KaKk Ge3 o6bexTa HeT cy6beKTa, Tak u 6e3 cybbexTa HeT obbeKTa. ""Mupsb! 6e3
na6mopatena’” (A.Jl. 3ensMaHoB) CyLLECTBYIOT NuUllb NOTEHUWaANbHO, aKTyanb:
HO OHU MOFYT CYLLECTBOBATb TONBKO NPW HanWuMK cybbeKTa. )
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YeHue
- Hawpaapaﬁomk npo6nembl BL, «oTopoe KOHEYHO HE MOMeT 6biTb TakUM
BHO-yMO3pUTeNbHbIM, KaK, CKaxeMm, Bo BpemeHa . BpyHo

SOHBMﬂaCb M cyuectTBeHHO pa
O3HUK Y 6naro,u.apﬂ 3TOMYy

;“ Npo6nemsl BU mano, nubo
CTopuyeckoro marepuanusma

n
PeBanupyer cumentucTcro-Tex
Yaensercy

Pe3toMmupyto ckasaHHoe Bbllue.

], MoABneHWe BbICOKOOPraHKW30BaHHbBIX CUCTEM — BCeob
HbIW MPOUECC B MaTepuanbHOM Mupe.

2. KOHKpETHbIe d)Oprl CamMoOpraln3aummn ABMATCA Cn
uMAMMK 3TOro BCceobuero npoiuecca.

3. AKT CaMOOPraHu3aumMn o6yCnoBneH BHYTPEHHEH aKTUBHOCTbIO marepuans-

HbIX MPOLECCOB, & He OAHOCTOPOHMHE peTe
1 0 pPMUHMPYETCA N N
onor ~CaMon ho come". py poTuBOnNonaraemon

4. AKT camMoopraHnsaumm asnrAeTca OAHOBPEMEHHO U aKTOM aKTyanusayumm

Wnii U 3aKOHOMep-

yu4anHbiM peanusa-

BbIYNEHEHMA KOHKPETHOW MaTepuansHol cpegbl — “Mupa’’ naHHOM camMoopra

HU3YIOLLEUCA CUCTEMBI — U3 BeCKOHEYHOM " -
i i

e cuctemMbl 'BCero’”’ marepuansHoro

5. B PaMKaX RAaHHOA KOHUENUMM 3EMHAR CaMOOPraHW3aUMA — 3TO KOHKDe
HaA Cy4anHan peanusauuA u ee NoBTopeHue (T.e. BOoCNpoU3BeaeHMe Leno ot
cUCTEMb! CaMOOPTraHU3aUMA—CPeAa) MOXeT UMeTb fulb HUYTOXKHYI0 BeCTHOM
HOCTb, YTO U AenaeT npaBAONOAOGHLIM npeanonoXkeHne 06 emuHCTBE oern
3eMHOWN POPMbI XU3IHU 1 Pa3yMa B aCTPOHOMUYECKOI BCeneHHOI rrioeTh

NTUWTEPATYPA .
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C BHE3EMHbLIMW UMBUNU3ALUMAMU, — :
XX serca M+ Baye yyan 240—265.8 KH.: Qunocodckue npobnemsi acTpoHO MUu

L

YAK 129:008/524.8

AL Ypcyn

3A|§0HOMEPHOCTM PA3BUTUA
N B3ZAUMOAENCTBUA BHE3EMHbIX unBmnnn3sauunn
(couuanbuo-dmnocod)cxue runoresn)

uMBBM:y?::::;MFBrLTfH 3Hzgmrenbnoe BHUMaHVe yaenAeTcA npobneme BHe3eMHbIX
A usaU prCTolsa paboTax y4eHbix-aCTPOHOMOB, KUGEepHeTUKOB, 6UONOrOB.,
Do nposﬁema o . coumnonoros u unocodos. Hy>kHO 0TMETUTL, YTo ecnu
R xoaran H:ocmna rnasHbIM 06pa3om unocodcko-MupoBo33peHyec-
iy s IHE UEHTP TAXKECTU CMECTUNCA B 06MnacTs cneumanbHo-
uccneposaHuin. OfHAaKO B MX XOAe CReuManucTbl BCTPEYAIOTCA C Npob-

obuwini xapaxTe eLmn
o HanaraeTpom:;lgne O0Ka3bIBaeTCA HEBO3MOXHbIM 6e3 nomofm (bv?rllo‘():od)orsb.
YI0 OTBETCTBEHHOCTb Ha counanbHo-mnocodckoe obecne-

KoTopbie B n

C rex NOp NpousoWNN KapAnHanbHble U3MeHEHUA B GUNOCODUN, @ UMEHHO !
3BUNIaCb MAPKCUCTCKO-NEHUHCKAA unocohuA,
aAeKBaTHbie Hanwbonee obLime npeacTBreHUA o
passuTun. A Mexxay Tem cneyuanucTbl B o6nac-
BOO6LUE He UCMONBL3YIBT AOCTUXKEHWUH B 06AaCTH
anA n03M‘[VIBHOI‘0 caBura npobnemsl. HbiHe
acama HUUMUCTCKUM NOAXOA, ¥ OCHOBHOE BHUMaHMUe
yeckMM  (Boobuwwie €CTEeCTBEHHOHAY4HbIM)  yCNoBUAM

CeneHHom u YenoBevecTBe, UX
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BO3MOXHOTro cyuwecT8oBaHMA Bl nubo TexHuyeckum acnexTam CBA3N C HUMMW.
BbITh MOXeT, 060OCTPAA CUTYaUMIO, Mbl MOXXeM CKasaTb, YTO TEXHWULMCTCKO-
eCTecTBEHHOHay4YHOe HanpaBneHuMe WCCNeAOBaHWA B HacToAlUlee BpemMA RBHO
npeBanupyet Haa coumansHo-cunocodckon npobnematukoin Bl|, Bo BcAKoMm
CNyyae He HaxOAMTCA C Hel B OpraHuMveckom eauHcTee. Ho v B coumansHo-
thunocockon nNpobnemaTuke, Kak HaM KaXKeTCA, HEAOCTaTOYHO MPOBOAMTCA
MaTepuanucTMyeckuii noaxop (Mel MMeeM B BUAY NpeXxAae BCero ¢ No3vuun
UCTOPU4ECKOrOo MaTepuanv3ma) U CO3[aeTCA BneyaTNeHue, uTO UCCleAYeTCA
He couwansHar ¢oOpma AOBWXEHWA MaTepuu, He BO3MOXKHbIe ee BHE3eMHbie
NPeACTaBUTENM, a8 KakKoW-TO ecTecTBeHHO-TEXHWYeCKUN Mpouecc B KOcMmoce,
Bpoae HeobbiYHOM 3BE3bl UNU FanaKTUKK.

Bce 310 cBUAeTenbCTBYET O TOM, 4To dunocodam, u 0COBEHHO CoUMUanbHbIM
thmnocoham, OTKpPbLIBAETCA LWIMPOKOE NoNe AeATeNbHOCTM, 6o KapTuHa uccne-
poBaHui B o6nactv Bl B Kakol-To Mepe HanomMuHaeT cuTyauuio B obnactu
uccneaoBaHni Mctopuuyeckoro npoiecca ao pabor K. Mapkca. MatepnansHsie
ocHOBbl B, ponb 3KOHOMUYECKUX (PAKTOPOB B LMBUIMM3ALUOHHbLIX Npoueccax
80 BceneHHoW, ecnu He UTHOPUPYIOTCA HAYUCTO, TO HE BbIABUIaIOTCA Ha [OSHKHOE
MecCTO.

HanbBonee akTyanbHOM 3ajaveit B HacToAulee BpemA ABfAAeTcAa Honee wnpo-
KOe WUCMNOoMb30BaHWEe BO3MOXHOCTEN UCTOPUHYECKOrO MaTepuanuima, Toro couu-
anbHo-MNocoCKOro noTeHuKUana, KOTOPLIN HaKoNNeH K HAacTOALWEMY BpeMe-
HU B mMapkKcucTckoin Teopun. Heo6xoanMmo pacnpocTpaHuTs BO3MOXHbIE MHBE-
PUaHTHbIE MONOXEHUA MAPKCUCTCKOW TEOpUWU MUCTOPUYECKOro npouecca Ha
npo6nemy passutva Bl, M ux 3aKOHOMepHOCTeit, CBA3EN W B3aMMOAEHCTBUN
Mexay Humn. Kopove roBopA, Heo6xoaMMOo NPOACNXKNTL MPOLECC KOCMU3auUn
HayKW, NOAKMIOYME CIOA3 U COLManbHO-hMNOCOMCKY Npobnemartuky, opraHu-
YecKu coeavHuB ee ¢ Bonpocamu uccnegosawna Bl, noneiTatecA BhIABUTL Te
COXPaHAIOLLMECA TEHAEHUUM M XapaKTepucTUKW, KoTopble Mornm Bkl 6biTh
obWMMM AfA BCeX NpeacTaBUTeNer coumansHol dopmel asuxeHuA Bo Bcee-
NeHHON.

VIMEHHO TaKoW METOAONOTMNYECKMNA MNOBOPOT, KOTOPbLIA OCYULIECTBIIEH B
nocneaHne roabl ApyU uccnenoBaduu npobnemsl BL,, npuaaeT e onpeaeneHHyto
akTyanbHocTs. OCHOBHOW CMBbICN 3TOr0o NoBOPOTa, €ro nagoc, B oTnuume o7
Ox. BpyHo, H. KonepHuka u gaxe K.3. Unonkoeckoro, 3akno4aeTtcA He B
ycTpemneHum noneta gpunocodckon Mbicnu 6e38038paTHO B KOCMOC, @ B nocne-
AylOUleM ee BO3BpaWeHWM K 3emne, HacyLHbIM CouMansHbiM npoGnemam,
K Halemy 3eMHOMy uenoseuyecTBy. VIMeHHO wuccriefosaHvA npoGnems: B,
B TOM uACne ¥ UNOCOMCKO-METOAONOINMYECKOro XapaKTepa, AatoT HaM LEeHHe-
WKW, Npexae BCEro TEOPEeTUYECKUW MaTepuan, ObiTb MOXET, He CTONbLKO ANA
o6HapyeHus npeanonaraeMsix Bl (XoTA 4 37O BNONHE BEPORTHO), CKONMLKO
AnA Gonee rnyBoKoro NO3HaHWA HALLErO 4eNOBEYECTBA, €ro rnybuHHbIX, ca-
MbiX OBLWMX, UHBAPUAHTHbIX 33KOHOMEPHOCTEN U TeHAEHUMA pa3BUTUA uesio-
BeYecTBa, NMOCTENEHHO M YBEPEHHO NPEBPALLAIOLLErOCA B KOCMUYECKYID UUBU-
Au3aumto GraroaapA nporpeccy KOCMOHaBTUKYW., VIMEHHO 3Ta ‘‘333eMneHHOCTb’’
npo6nemul BLl, ee "aHTponoueHTpuyecknid’' 1 “‘rnobaneHeln’’ NoBopoT, opueH-
TaUWA ee Ha NO3HaHWE NPEXAe BCEro Haluew UMBUNU3aUUU, KOCMUYECKNX nep-
CNEeKTUB COUMaNbHO-KYABTYPHOrO MpOUecca npuaaeT el Ty 3KTyanbHOCTb, TY
(PyHAaMEHTaNbLHOCTL U 3(hdeKTUBHOCTb, KOTOPaA cTonb HeobxoaMma ANA MOA-
AIVMHHO HaYYHbIX, @ HEe CMEKYATUBHBIX UCCNEAOBAHWA.

MNpencraBnerne 3eMHOrO YenoBeYecTBa B KaueCcTBe MOAENU TUMOTETUYECKUX
BLL no3sonAeT MNOMAYyYATb HEKOTOPYK BEPOATHOCTHYI WHdopmaumio o BL,
B CBOK OYepeAb, pa3mbilineHna o npobneme BLl ABNAIOTCA XOpOWUM NOBOAOM
anA 6Gonee rnyboKOro MO3HAHUA UMBUNN3AUMOHHO-KYIBTYPHbIX POLECCOB,
nyTeit U nepcnexTVB WX Pa3BUTUA, OHU NO3BONAIOT BpocUTL B3rNAA Ha Halwe

06LecTBO Kak Bbl CO CTOPOHBLI KOCMOCA ¥ OUEHWUTH ero rOTOBHOCTL K BCTPeve
cO CBOUMMW cOBpaTbAMU 10O pa3yMy, ecfiv OHW CYLLECTBYIOT. BoT cMsicn Toro,
€CM MOXHO TaK CKasaTb, HOBOr0 "aHTPOMOLEHTPUYECKOro’’ noaxona, KOTop.IiA
KOPEHHbIM 06pa3oM OTNU4EeTCA OT ero MpPOoLNOro NOHUMAaHUA U OT OBbIAeH-
HOro COBPEMEHHOIO MeOUEHTPU3MAa U KOTOPbLIA MO3BONAET HaWTU MecTo 3TOW
npo6nemMb! B COUManLHO-MUNOCOPCKUX MCCNEAOBAHNAX HaLLUX QHENA.

YnOMﬂrijbM MeTOAONIUYECKUA NPUHUMN WUccreaoBaHuA npobnemsl Bl
NpyAaeT en aKTyanbHOCThL, HO ele HUYEro He FOBOPUT O €ro KOHKPETHbIX UNo-
cOhCKO-METOAOMOFMYECKUX UHHOBAUMAX. [NA TOro 4tobsl Ux NONyunTh, BOC-
Nonb3YEMCA elle HECKONbKUMU BaXKHbIMW MCXOAHbIMM NMONOIKEHUAMMU.

Mpe>kae Bcero — ato NnpumerHeHue 'AeaTensHocTHOFO' noaxopa. B nocneaHee
BPEMA MHOIMe CNeunannucTbl B oBnacTv TeopuM COUMANbHO-KYNLTYPHOIO MpO-
Uecca CYAT3IOT, YTO UCXOAHOMN 'KNEeTOYKOW'’, OCHOBHOR KaTeropuen, NO3BONAD-
uen pasBepHyTb BCK CUCTEMY OBLLECOLMONOIMYECKON TEOPUK, ABNAETCA KaTe-
rOpUA AeATeNbHOCTH. He cu1Tan ee eanHCTBEHHON MCXOAHON KaTeropwen, aHano-
TMUYHbIA BLIBOA MOXXHO CAENaTb U B OTHOWEHUKU npobnemsb! BL, nbo nmeHHo
AEATENLHOCTHLIA NOAXOA MNO3BONAET, COXPAHAA CMeuutuKy CouuansHoro, a
He MOAMEHAA ero abCTPAKTHLIM CUCTEMHO-KUBEPHETUYECKUM aHann3oMm, nNpoa-
BUHYTbCA B npobneme BL Ha dmnocockom yposHe uccneaoBaHUA, NOCTaBUTH
BOMNPOC O TOM, 4YTO >e obuwiero ectb B XapaKTepUCTUKAaxX pPa3BUTUA Hallero
yerioBeYeCTBa U APYTruX NpeanosiaraeMbix LUMBUAWU3AUWA KOCMOca, ecnii Npob-
nemMa ux CylecTBOBaHMA DyAeT peLieHa NoNoKUTENbHO.

[ymaercA, 4TO MUMEHHO 3Ta OpUeHTauuA Ha BblABMeHWe obliero ABNAETCA
CreAyroWNM BaXKHbIM MPUHLMIIOM WUCCNEAOBaHWA, Hepa3pbiBHO CBA3AHHbLIM C
npeablaywumn. [leATensHOCTHBIA NIPUHLUMN y>ke OTBepraeTr uHble, rpy6o roBops,
""HeaHTpornomopdHbie’’ npeactasneHna o BU, tuna "nnecenHoro’’ (A.H. Kon-
moropos}, “obnaytoro” (®. Xown) unu “okeanunueckoro’ (C. Mem) u apyrue
""Henpou3BOACTBeHHbIE”, “HeTexHonoruveckue' BapuaHTsl. OpueHTaumnAa Ha
DEATENBHOCTHLIY  NOAXOA UCXOAMT W3  ''MaTepuanbHo-APOM3BOACTBEHHOrO'
NpeACTaBNEHUA O CYLLHOCTU couuansHol hopMbl ABUKEHUA MaTepuin, ee OTAENb-
HbIX KOCMMWuYeckux (popm U npoaseHuin. BMecTe ¢ TeM 3TOT Nogxoa Hauenmsaet
Ha BblaeneHve obuiMx YepT UMBUIM3AUMOHHBLIX MpoueccoB Bo BceneHHow, a He
0coBeHHOCTeN, O KOTOPbIX Mbl CYyAUTb HE MOXeM (N0 KpaiHeh mepe B HacToA-
Wwee BpemMA) .

[eATensHOCTHLIA NPUHLNT CaA3aH ¢ npobnemoit cyiecteoBaHusa BL, nbo
OH npeanonaraet, 4to ecnu BL{ cywecTBytoT, TO 3TO cyllecTBOBaHWe NpoABNAET-
cA B lopMe AeATENbHOCTM, MPeXkae BCero W rNaBHbIM 06pa3oM NponU3BOACTBEH-
HOTO xapakTepa B8 BWAE acTPOMHXeHepHOW aeATenAbHOCTU. C NO3vUMA AeATenb-
HOCTHOro NOAXOAA: UMBUAM3ALMOHHBIR Npouecc Bo BceneHHol paccmaTtpuBaerca
KaK AuckpeTHoe MpoABneHWe coumansHoW opMbl ABUXKEHUA MaTepuu, obna-
Aakgu.l.eeucnoc06nocmro aAeKBATHOrO PaLMOHanbHOro OTOGpaXXeHUA OKPy>Kato-
wien AeUCTBUTENLHOCTH, B3aWMOAENCTRYIOLLEE C NPUPOAOA B KOCMUYECKUX
Macwitabax u cTpemMAlleeCA B CUIY COLMANbHO-IKOHOMMWYECKUX 3aKOHOB K
06MeHy cBoeil eATeNnbHOCTBIO {B YacTHOCTU, K UHMOOPMAUUOHHOW CBA3K) ¢
ApYyrumu npeacTaBUTENAMM 3TOM GOPMBbI ABUKEHMA Bo BeenerHon.

BoiABUM panee HekoTOpylo WHTErpansHyo XapaKTepUCTUKY 4eNOBEYECKOr o
obuiectea, nNpeAcKa3biBaEMy) MapKCUCTCKON Teopuen, TaKyl, KoTopas
OKa3anace Gbl AOCTATOMHO COAEPKATENLHON ANA MOHUMAHWA LM BUAN3ALUOHHBIX
Npoueccos so Bcenennon. OaWUH M3 TakMx BLIBOAOB, KOTOPbIA HaAMU yxe 6bin
“Cnonb3osaH, — 3TO B3aMMOCBA3L B XOfle MCTOPUYECKOrO NPOFpecca NPon3so-
AUTENbHBIX CUN WM NPOM3BOACTBEHHbLIX OTHOLIEHWA. Ha ocHoBe 3Toro 6binu
BbICKazaHe! onpepeneHHble FUMOTE3bI O TURAX BO3MOXHbIX B3aMMOOTHOLUEHUN
L;”O?ansaumﬁ kocmoca [1]. Mpoaomkan 3Tn paccyAeHUA, HO yxke B TeopeTu-

AEATENLHOCTHOM NNaHe, 06paTMM BHUMAaHWE HAa TaKylo 0COBEHHOCTb uYeno-
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Bevyeckoro cnocoba B3aMMOAEACTBUA C NPUPOAONA, KaK NPOU3BOACTBO MaTepu-
anbHbIX 6nar, ero 3PeKTUBHOCTD.

B npouecce uccnepoBaHns 3addexTuBHoCcTM 0b6ULIECTBEHHOrO NMPon3BoACTBA
YCTaHOBMEHO, YTO 3 (PeKTUBHOCTL BO3PACTaeT C Nepexoaom OT Hu3wen obuiect-
BEHHOW 3KOHOMMYeckoW dopmaumm K 6Bonee Bbicokon [2, c¢. 17]. Ha Haw
83rnAa, 3PdeKTUBHOCTL 06UWLECTBEHHOrO NPOM3BOACTBA ABMAGTCA WHTErpans-
HbIM NOKa3aTeneM pPa3BUTUA TOW WUNM MHOW OBLLECTBEHHO-3IKOHOMMWYECKOMN
bopMaumn, oTpakarotle Npupoay cnocoba npou3soacTBa obuiectea Ha LaHHOM
cTynenu ee pa3ButnA. PheKTUBHOCTL MPON3BOACTBA UMK eLLe Lnpe — coumnans-
HOW AeATENbHOCTU BbIPAKEET CTENeHb peanun3auuni OCHOBHOMO 3KOHOMMUHYECKOro
3aKOHa AaHHOM hopMaunmn M NO3TOMY ABJIAETCA e CYLUHOCTHOW UHBAapUaHTHOW
XapaKTepUCTUKON.

PacluMpum 3TO MONOXeHMe B KOCMUYECKOM paKypce M NPeaArnofNoXuM, YTO '
nopobHbIe MO OCHOBHLIM COUMANBHBIM XapaKTEPUCTUKAM W KOMMNOHEHTaM
DeATENbHOCTY (HANUuUMI0 MPOU3BOAMTENbHLIX CUN U NMPOU3BOACTBEHHbLIX OTHO-
LWEeHUA, UX B3aMMOCBA3M B cnocobe NPOM3BOACTBA W T.M.) YenoBeYeCcKoOw
AeATensHocT Bl aomkHbl TOXKe OCYLLECTBNATbL CBOK AEATENbHOCTh MO NPUH-
unny makcumyma 3cheKTMBHOCTU.

O6b14HO nop 3heKTUBHOCTEIO (IKOHOMUYECKOW) MOHWMAIOT OTHOLUEHME
pesynuTata (adhekTa) AeATeNbHOCTM K 3aTpaTam. obulecTBeHHo Heobxoanmo-
ro Tpyaa [3, ¢. 22]. OueBuaHo, 410 Hanbonee IPPEeKTUBHON B IKOHOMUYECKOM
OTHOLIEHUN AEATENbHOCTLIO-MOXXHO CHMTAaTh TaKyl AEATENbHOCTbL, KOTOpaA Npu
OfHMX W Tex >Ke 3arpaTax BefeT K NonyyYeHuo mMakcumanbHoro acddexTa, nubo
KOTa OAWH U TOT >Keé pe3dynnTaT MOMyYaeTcA Npu MUHUMyMe 3aTpaT. OpgHaxo
Takoe NoHWMaHWe 3IPPEeKTUBHOCTU, OB6LIYHO pa3BUBaEMOEe B 3KOHOMUYECKOW
AvTepaType, Ha Haw B3rnAh, AONyCKaeT pacwivperuve, KOTOpOe MO3BONUT ee
TpakTOoBaTh B 60nee 06lleM COLMANbHO-IKOHOMMUYECKOM MNaHe KaK XapakTe-
pucTuky ntobon aeAtensHoctu [4].

B obwemM cnyvae MOXHO cuuTaTh, YTo Haubonee acddekTUBHOW ABNAETCA
DEATEeNbHOCTb, KOTOPaA MPU 3afaHHbIX WNKM MUHWMMAaNbHbIX 3aTpaTtax NpUBoAUT
K MaKCMManoHOMy yaosneTsopeHuto notpebHoctenn. [lo-euammomy, Takoe
nosegeHne o6LECTBA, CTPEMALLErOCA K MaKCMManpHOW 3athheKTUBHOCTU CBOEen
LeATeNbHOCTWU, ABMAETCA BAXXHON XapaKTepUCTUKOW couuansHon popmbl ABU>KE-
HWUA U CBA3aHO C Tem, 4To aTpubyToM 3TON hopmbl ABNAETCA Hanuuvue co3HaHuA,
pasyma, Kax BbiCWeEro v Hawubonee PauyoHankHOro cnecoda oToGparxkeHma
6b1TUA. JPPEKTUBHOCTL AEATENBHOCTYM BbiCTyNaeT Kak ¢opma MpoABEHUA
PaUMOHANbHOCTM CYLECTBOBAHUA W Pa3BATUA COUMATLHOW (POPMbI ABVKEHUR,
a pocT 3hheKTUBHOCTU €CTb BMECTE C TeM MOBbILIEHWE CTenekn paunoHanb:
Hoctu!.

Mpeanonaran, 4to B KavecTBe aTpubyTa UMBUNU3AUMOHHBIX NPOLECCOB
TaK>Ke BbICTyNaeT MPOM3BOACTBO MaTepuarbHeix 6nar v Hanuuve obuiecTBeH-
HOFO CO3HaHMA, Mbl Aanee BYAEM CHATaTb TAKIKe, 4TO COUNANbHO-IKOHOMMYECKan
3pPEKTUBHOCTL AEATENLHOCTU, €6 POCT ABNAETCA OAHOW W3 BaXKHbIX xapakTe-
puctuk BU. Moa uvBMNM3auMen B 3TOM CMbICNe MOHWMaeTCA MNpoABneHue
couManbHOU (POpMbl ABMKEHUA MaTepuyu, AeUCTBYIoULEe NO NPUHUUNY MaKcu-

' Msbi y6exxaensl, uTo 3 GeKTUBHOCTD KaK XapaKTepMCTUKA AEATENLHOCTYU LuBUNU3aumm
BLICTYNAeT B KayecTBe NPOABMNEHWUA KaKoW-TO Bonee 06uled 3aKOHOMEPHOCTU, CBOWCTBEH-
HOW MaTepum B LLEeNOM, YTO BbIPAXKAETCA B HAYKaX O HEXMBOW NPMPOAE TaK Ha3blBAEMbIMU
3IKCTPEManbsHbIMU MPUHUMNAMK. A TO, YTO Mb! Ha3biBaeM ecTecTBeHHbIM O0T60pOM B BMono-
FMYECKOW 3BONIOUMU, eCTh He 4YTO MHOE, Kax BbhimBaHve Haunbonee apexTuBHbLIX BOpPM
XKU3IHEAGATEN bHOCTYN BuocucTeM. CaMo "BO3HMKHOBEHUE OBWecTBa «CTb CKAaYOK B PasBuTUU
"Bruonoruueckon 3 heKTMBHOCTU' ', Nepexoa K HOBOW (POPMe MOBbIWENUA 3DPEKTUBHOCTY
W pPa3BUTUA CUCTEM, KaKoW ABNAETCA ‘‘coumanbHan apbexTusHocTs'. JpdekTUBHOCTDL
npeacTaeT, TakuM 0HBpPE3OM, B LUMPOKOM rNaHe Kak HeKOTOPaA XapaxkTepucTuKa ABvdKe-
HUA BbicWnX HOPM, CTyrneHen pa3BUTUA MaTepuu.
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MaNbHOTO  YAOBNETBOPEHMA NOTPEBHOCTEN U MHTEPECOB BCeit uMBUNM3aUMM
8 UENOM M KaXKA0r 0 U3 ee YNeHOB B OTAEMLHOCTU NPU MUHUMYMe 3aTpaT.

flymaeTca, 4To HapARY © COUWMANbLHO-3KOHOMMUYECKOR CYLLECTBYIOT U APYrue
BuAb! U KPUTEPUU IDDEKTUBHOCT LEATENbHOCTM, HaNPUMep LeneBan, 3Tvyec-
KaR, 3CTETUYECKEA, IKONOrMYecKan u T.n. MOCKONbKY MbI T€ UAK UHbIE KpuTe-
pyyu 3thEKTUBHOCTM CBA3LIBAEM C YAOBRETBOPEHUEM NoTpebHOCTel i WHTepe-
coB o6LLECTBA U €ro 4neHoB, TO B CUMY CYUWECTBOBAaHWA 3aKOHA BO3BbILEHUA
noTpebHOCTEN MOXET CYLLECTBOBATL M ‘'3aKOH BO3BbILUEHUA Kputepues addek-
TUBHOCTW'', COTNacHO KoTopomy 6pnee BbICOKOPa3BUTAA UMBWNM3aUMA Byaer
pyKOBOALTBOBATLCA BCe 6Onblie He TONbKO IKOHOMMYECKUMMU KpPUTEPUAMM.
W BCe »ke, HECMOTPA Ha 3TN coobpaxeHuA, NepBeHCTBO ByaeT 33 HUMU.

M3 cKasaHHOro Buile cieayeT acTPOCOLMONOrMYECKaA rMNoTe3a, BbiCKasaH-
HaA Hamu pavee [1] o ToM, yTo Hanbonee BePOATHO Hawe obLLeHUe He C cynep-
UMBWIM3AUMAMU KOCMOca, HO npexae Beero ¢ BL, 6nv3kumu no yposHio passu-
tMA {3Ty runotesy 8 ganbHenwem noagepxan K. CaraH), ana KOTOpPbIX 06Lue-
HUEe C 4esloBeYeCTBOM 0Ka3anoch 6bl 3heKTUBHLIM B COLMANABLHO-3KOHOMMU-
4eCKOM NNaHe, TaK e KaK M 3aTPaTbl Hallel UMBUNM3ALMM HA YCTaHOBNEHWe
cer3n ¢ BU Toxe nanu 6b1 3hexT, CyLECTBEHHO NPeBbIWALLMI yNOMAHYTbie
3aTpatbl.

Ecnu ke KOHTaKTbl OKaXyTCA He 3theKTUBHBLIMU, TO umsunNu3lauunu He
CTaHYT BCTyNaTb BO B3aMMOAeHCTBME (BO BCAKOM Cnyyae B OnpeaeneHHbIi
nepuon BpemeHvl). He ncknioveHo Takoke, 4To MOryT CyLLECTBOBATL Pa3NnuHble
BMAbI B3aMMOAEACTBNA KOCMUYECKNX LMBUAM3AUMUHA, IDEKTUBHOCTb KOTOPSIX
OTNINYAETCA, U Ha NepBbIN NMNaH ByAyT BLIABWraTbCA Hanbonee 3cheKTUBHbIE
KOHTaKTbl. t(a»(eTcra OYEBUMAHBLIM, YTO UHMDOPMAUNOHHIN KOHTAKT KOCMUYECKM X
UMBUIU3ALUAN HE TOMbKO MNPOLWE TeXHUYECKWU, HO B NepBOe BPEMA OKaXKeTCA
Hanbonee 3 PeKTUBHBIM B COUUANLHO-3KOHOMMUYECKOM MAaHe.

Pelwan Bonpoc o BO3MOXHOCTM BCTYNNEHWA BO B3aMMOAEHCTBUE C MHbIMU
NPEACTaBUTENAMU COLNanbHON (DOPMbI ABUKEHUA BO BceneHHOM, Ta wnu uHaA
LMBUNM3aUMA GYAET He NPOCTO MCXOAUTL W3 HAMBHOTO AOMYLLEHMA, 4TO TaKue
KOHTaKTbl B NPUHUMIE BO3MOXHbI W NPEACTaBNAKT WHTepec, a ByayT onpese-
AATL UX MOTeHUMansHy 3ddexTBHOCTL. LiBunuzaumm so Beenewrol Torpa
OKaXy TCA "KoHTakTabenbHbIMW'' 1 ByayT CTPEMUTLCA K YCTONYMBOMY B3aUMO-
ABNCTBMIO, KOFAa C TOYKM 3PEHMA KaXAOM M3 HUX Takoe B3aUMOAEHCTBUE
OKaXKeTcA 3¢q)eKTMBHb|M, T.e. KOraa npeanonaraemslie (KONOCCanbHbie) 3aTpaTtsl
Ha B3aumopencTBue MPUBEAYT K TaKUM NO3UTUBHBIM pe3ynbTaTam, KOTOpble
B MakcuMmansHoW cTeneHW yAROBNETBOPAIGT NOTPeBHOCTM MX nporpeccuUBHOro
pasasuTua.

B npuHumne koHTakT (MHDOpPMaUUOHHBIN UK HenocpeaCTBEHHbIN) KOCMU-
YecKux umenusaumﬁ NONHOCTLIO -NOAYUHAETCA COLMANBLHOW 3aKOHOMEPHOCTH,
Tpebylowiet MaKCMyMa COUMaNbHO-3KOHOMMUYECK O addexTUBHOCTM Oonpeae-
MeHHOro Buaa peATesnbHocTU. B npouecce kKoHTaKTa, ¢ ogHOMN CTOPOHbI!, NPOUCXO-
ITJ.:T :2;261:' 0611ecTBEHHOrO TPYyAa, C APYrOW CTOPOHbLI, NOMYHatOTCA pe3ynbTa-
Bcr’ pbl€ LOMKHbI YAOBOETBOPATL COUMaNbHbIE NOTPEBHOCTU UUBUNN3AILUK,

yrnawouien B KOHTaKT.

‘lecicwjlw un;:;,;:;ouﬁ;T:h:;c;arlﬁrpeGHocm BCTYNAOWMUX B KOHTaKT ABYX KOCMU-
peampayee! O OTpaxkeHbl B UX LENAX, a pe3ynbTat KOHTaKTa
MUSECICUe SaBUEMOCT 0GyLLEOTaoN Komtoncen e o N0 JKOHO-
Uit B oTpensHOCTH, @ UMeHHO: P, > 3 P, > 3KTa o P13 Ao
Pe3ynuTtathl © 3an,aTbI Kax (;171 l e B e npep.nonarvaeMble
BeTorna AON U3 ABYX KOHTaKTUPYIOLIMX UMBUNM3AUMI COOT-
Ecnu 6pats KaXAYI0 UMBUAIN3AUUIO He OTAenbHO (T.e. He No3nemen
cucteme XC e o
ABYXCTOPOHHEro KOHTaKTa, TO OKaXeTcA, 4TO 6onee 3aMHTepeco-
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BaHHON B KOHTaxTe ByaeT Ta M3 HMX, ANIA KOTOPOW OXWgaemoe oTHoUIeHue
P/3 6ynet 6onblue.

B3aumHan paBHaA 3auMHTEPECOBAHHOCTb B NEPBUYHOM KOHTaKTe 3aBACUT
OT paBeHCTBa NoTeHUManbHbIX Mep 3hdeKTUBHOCTY, U KOHTakT Hanbonee
BepPOATEH B TOM Clyyae, aC/in

P1/31 :P3/32,Mn|/| B '3: :P2 '31.

370 paBeHCTBO MO>KHO pAacCcMaTpuBaTh KaK HEKOTOPLIN '3aKOH COXpaHeHuA
ahPeKTUBHOCTH' B3aumopaencTBylOWMX unBunusaumin. OuesuaHo, 4To nNus
Te UMBUNM3AUMM, B3aUMOAENCTBUE KOTOPbIX MNOAYNHAETCR 3TOMYy 38KOHY,
NonyualoT 'NpenMyLecTBEHHOE NPaBo’’ Ha KOHTaK Tl Mexay cobon. Bee octans-
Hble UMBUAM3AUMKM ByayT AMBO B MeHbLieW Mepe BCTyNaTh B KOHTaKT (unm
npoaonxate ero), nubo BooGLie n3berate B3aMMOACHCTBUNA. ECnin noTeHumans:
HaA 3((EeKTUBHOCTL ABMAETCA WHMOPMALMOHHOW MPUYMHONW K YCTEHOBAEHUIO
KOHTAaKTOB, TO ero (akTuyeckan 3GPEKTUBHOCTL MOCNYXUT MpuunHoin nubo
DanbHeWwero ero passuTuA, NMB0 B CUNY COUMANBLHO-3IKOHOMMUYECKMX NPUIAH
0TXKa3a OT ero NPOAOCNIKEHUA.

Mbl He CKAOHHbI abCONTU3MPOBATL POMb COUMANbHO-IKOHOMUYECKUNX
hakTOpoB 3hPEKTUBHOCTY KOHTAKTa KOCMUYECKUX LMBUAM3auUWin, 6o B NpUH-
uune M Ha 3emne, U B KOCMOce MOryT 6b1Th U uHble kKpuTepun. OaHaKo Mbi
elle pa3 nNopYepKMBAaeM, YTO NEPBEHCTBO AOSXHO bObiTe OTAAHO COUWANbLHO-
IKOHOMUYECKUM COOBparKeHMAM, @ He 3ITMYECKUM UNU WHbIM, “HaaCTpaunBalo-
WMMCA’ Haf 3KOHOMMYECKMMU, O KOTOPLIX roBOPWUT npasosed 3. ®asan [5]
v ero nocneposartenu [6].
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3.C. MapxapaH

NPOBMEMA BHE3EMHbIX LUBUNTU3ALNNA
U rNOGANLHOE MOAENNPOBAHUE

Be3oTHOCHUTENbHO K TOMY, BYAYT N Korfa-Hubyab HaWAeHb! NPOABNEHUA
PasyMHOW KM3HM B KOCMOCE, HayyHoe MCCneaoBaHue nNpobnembl BHE3EMHbIX
umawnwaauwﬁl (BLL) umeeT oueHb 6Gonbwoe 3IBPUCTUYECKOE 3HaueHne, uBO
‘6e3 NOCTPOEHMA WIMPOKOW KOCMUYECKOW MepcrneKTUBb!l (eHOMeH KynbTypbl,
KaK U theHOMeH BUONOrMYecKoNn N3HU, He MOXeT BbiTe AeACTBUTeNbHO Fy6o-
KO OCMbICNeH KaK onpefeNeHHbIl ypoBeHb OpraHusauun Matepuu. IBpUCTU-
yecKoe 3HaveHWe NOAOGHON TeopeTUHeCKOM NepcneKTUBbl COCTOUT npexae
BCErO0 B TOM, 4TO OHa, NO3BONAA B3rNAHYTb HA 3eMHble (POPMbI KyNbTYpbl Kak
6bl CO CTOPOHbLI, CNOCOGCTBYET MPEOAONEHUIO TEOUEHTPUCTCKOro MOHMMAaHKA

1B cratbe TEPMUHBbI “'UuMBUNU3aUMA’ U "kynbTypa’’ UCMONB3YKTCA KAK CUHOHUMBbL.
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ee U TeM camMbiM nNpeabABnAeT Gonee crporue TpeBGoBaHWMA K ee UCXOAHBIM
onpeaeneHnAM. [locTvkeHne paHHOTO 06BEKTa KaK W APYyrux NpPoABNEHWiA
COOTBETCTBYIOLUMX YPOBHEA OpPraHu3aumu BO3MOXXHO UL NPW Pa3aBUMNEHUM
3KPaHa MO3HAHUA W PAacCMOTPeHUM KyNbTypbl KaK creunduyecknx NPpoABNEHUN
6onee WKWPOKOIO Krlacca OAHOMNOPAAKOBLIX 06beKTOB. B 0gHMX cnyyaAax asne-
HUA KYNbTYPbl MOFYT COOTHOCMTLCA C peanbHbIMW (3eMHbIMM) Ob6beKTamMM,
B apyrux (noaobHo aHanusupyemomy) - ¢ runoTtetvueckUMM. [NA normku
Hay4YHOro uccreaoBaHnA 6e3pa3nnyHo, K KakoMy U3 3TUX NOAKAAcCOB Mpu-
HaanexaT obvekTbl. OHa nuwb Tpebyer COBMOAEHMA OTMEYEHHOro npuema
Hay4YHOIr O MO3HaHUA.

Npo6nema BL| cTuMynupyeT MHOronnaHoBbIA HaYYHO-MHTErpaTUBHbIM NOUCK
8 HanpaeneHwn yriay6neHna npeacraBneHuit 0 CaMooPraHU3yIOLIMXCA CUCTeMaXx,
co3paBaA oveHb yaobHoe naBopaTopHOe WHTENNEKTyansHoe nofe ANA 3TOro.
MoatoMy pa3paboTka faHHOW NpoGnemMsbl MOXeT EbiTh UCMOMb30BaHa ANA NpaK-
TMKU rnobansHOro MOAEAUPOBAHUA, T.e. MPOrHOCTUYECKUX WCCNeaoBaHUN
AMHAMUKKU  MUPOBOIrO0 pPasBUTUA, TMPU3BaAHHbIX YCTaHaBNIWBaTb BO3MOXKHblE
anbTepHATUBHbIe BapWaHTbl Pa3BUTMA 4YeNlOBEYECTBA B OMNpeaeneHHbIX OTHOLle-
HUAX U BbIBOpa U3 HUX ONTUManeHOro. 3HaueHWe KOCMU3ALUKM NOHATUA 'Ky Nib-
Typa’’ ANA npaktuKn rnobansHOro MOAENUPOBaHUA O6YCNIOBMNEHO TeM, uTo
37O NO3BONAeT B MNpeAenbHO LWUPOKOM AWana3oHe NPOBOAWTL MbICAEHHblE
3IKCMEPUMEHTbI, CBA3aHHbIE C NPUMEHEHUEM Pa3NMYHbIX anbTEPHATUBHbLIX Bapu-
aHTOB 3BONIOLUU KYAbTYDbI.

Mpuuem oba aTM TUNa UCCAEAOBAHWIA MpeACTaBAAIT HAYYHO-UHTErpaTUBHbLIN
MOUCK KauecTBEHHO 0coBOro TWMNa, BbIPaXKAKLMA TECHYH Koonepauuo obilect-
BEHHbIX, €CTECTBEHHbIX U TexHW4ecknx HayK. C 3TOW TOYKWU 3peHUA AaHHbIe
UCCNeaoBaTeNbCKME HaNpaBNieHWA KakK Henb3A 6osee OTYETNIMBO OTpa)kawT
npouecchl HGOPMUPOBAHUA HOBOW OBLLEA MEXAUCUMNIIMHAPHOM HAYYHOW Ky Mb-
TYpb!, UAYLLEA HA CMEHY MOHOAUCUMNNNHAPHOW HayyHol KynbType [1]. iIMeHHO
3TuM obycnoBneHa BO3MOXHOCTb M HeEOBXOAMMOCTb TECHOrO COMPAXKeHUA
pa3paboTku npobnemsl BL u rnobansHoro mMoaennposaHMA Kak pPOACTBEHHbIX
BUAOB MoOUCKa,

O6a Tvna viccneaoBaHWit 6a3uPyIOTCA Ha MPUHLMNE Pa3bIrPLIBAHUA Pa3NNYHbIX
CUeHapueB BO3MOXHOIo pPasBUTUA uuBunmMsauun. Ho ecnm rnobansHoe moae-
NMpOBaHUeE peanusyer 3TOT NPUHUUN BO3MOXHbLIX afbTEPHATUB 10 OTHOLLEHUIC
K peanbHOW, eAMHCTBEHHO U3BECTHON HaM, 3eMHON UMBUAM3AUMK, TO NpU pa3pa-
60TKke npo6nemsi Bl yKka3aHHbIA NPUHUMN OCYLLECTBAAETCA NULLb K BO3MOXHO
CYLWeCTBYOUWMM B KOocMoce unsunusaumam. OTcyTCTBME aMnupudeckoro 6asuca
COCTaBfIAET rNaBHyt0 TPYAHOCTL pa3paboTku npobnemsl BLl. Ho 310 ob6cToATenb-
CTBO OfiHOBPEMEHHO cnocobCcTByeT B3NeTaM HayYHOro BOOBpaXKeHnA, No3BonAeT
NpeanofaraTe BO3MOXHbIE JOPMbI NPOABMEHUA CAMOOPraHU3YIOWMXCA CUCTEM
COUMOKYNLTYPHOTO YPOBHA M OCYLECTBNAEMOro UMW afaanTUBHO-3KONOMU-
YecKkoro noBegeHuA,

vXapaKTepMSYH KPYyr Bonpocos, o6CcyXAaBWMXCA Ha ceMUHapax no rnobans-
HOW  3KOnOrUKM, OpPraHM3oBaHHbIX MeXAYHAPOAHBIM  UHCTUTYTOM  KU3HU,
H.H. Moucees nuwet [2] o ToM, 4TO ANA BCex ero Y4acTHUKOB BbIN0 OYeBUAHO,
YTO roTOBbLIX peweHnin nobanbHO-3KONOrMYeCKUX MpobnemM, ¢ KOTOpbIMU
CTonkHynoce ceroaHA 4enoBevecTBO, HeT U BbiTe He modker. Hayka, BcTynan
Ha NyTb NOMCKOB 3TUX peLLEHMA, ACKHA OCBaMBaThL HOBbIE METOAbI, NOAXOAbI,
BO MHOIOM MEeHATbL YCTORBLUMECA CTEPEOTUMLI MbliuneHuA. Mo3aTomy, oTmevaeT
OH, niobuie cBeXxMe HeTPAAULMOHHBLIE MbICAN U NMOAXOAL! NPUOBPeTaoT 0cobyio
UEHHOCTL 1 TPeByIOT CaMOro Cepbe3HOro 1 rMy6oKoro aHanusa.

3BpUCTMYECKAA LEHHOCTh KOCMU3aUMM KYTbTYPbl 3aKIIOYAETCA B CO34AHMM
Gnaronpmnmoﬁ nouBbl ANA BbIPAabOTKM HOBLIX MOAXOAOB U UAeK, CBA3AHHbIX
C NoseneHnem camMoopraHusyloLwmMxca cuctem. ITo NPOABNAGTCA Yxe B NOCTa-
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HOBKE CaMOW UCXOAHOW METOAOSIOr M4ECKOM NpobBemMsbl, BCTaOWEN Npu petlieHun
3apaun KocMmsaumm KyneTypbl. CyTe aaHHOW nNpo6nemsl COCTOUT B TOM, YTOBbI
NoKa3aTb MPUHUUNUANBHYIO BO3MOXHOCTb, AaTb Hay4yHo OBGOCHOBaHHY WHBa-
PMEHTHYI0 XapakTepucTuky obllero knacca 06beKTOB KynbTyphl (BKAKOMAA W
rMnoteTM4YecKn npeanonaraemsie BLll), ucxoaRs v“3 eAMHCTBEHHO W3BECTHOroO
HaM ux MPOABMEHUA — 3eMHOW KynbTypbl, MNyThL K MHBapUaHTHOW xapakKTepuc-
TUKe O6LLero Knacca ABNEHUA KYNbTYDbl SIEXUT Yepe3 BCKPbITUEe MHBAPUAHTOB
CaMOOPraHn3auuu >XMU3HU U COeAUHEeHUe MOAYyYeHHbIX 3HAHWI CO 3HaHUAMMU
O CUCTEMHLIX CBOWCTBAaX 4eNoBEYECKOW KynbTypbl. BeiABneHue xe 3tux UH-
BapuaHTOB CamMOOpraHW3auMnM BO3MOXKHO npexkae Bcero BnaropapA CpaBHU-
TeNnbHOMY aHanuay KynbTypbi U (GOPM OpPraHu3aumMm BUONOrMYECcKOW >KU3HW.

MNpuHuKnNuansHble Pa3NUYUA COLMOKYNBTYPHbIX U BUONOrMYecKUX cUCTeM
No3BONAIT HENOCPeACTBEHHO MpeACTaBUTb peanbHble 06WMe CBOWCTBA NpUCY-
WUX UM TUNOB OPraHW3auum U YCTaHOBUTb (PyHAAMEHTanbHble, MHBapUaHTHbIe
CBOMCTBA KnaccoB 06beKTOB, UMEHYeMbIX uuBuMsaumnein. ATo nomMoraert Bbipa-
6aTblBaTh HafeXXHble KPUTEPUM faHHbIX TUNOB OpraHU3auuM 1 u3beraTs NPous-
BOMLHOCTEN B BbIABUraeMblX rMnoTe3ax 0 BO3MOXHbIX npoasnenuax BL, Hanpu-
Mep YTBEPXXAEHUN O CyLLecTBOBaHUM ~'Buonoruueckux’’ uMennusaumi.

Ecnv nonbiTateCA BHUKHYTL B 060 NpUpoAY KYNbTYpPbl KakK KOCMMUYECKO-
ro heHOMEeHa, OTBMEKAACh OT TIPUBbLIYHbBIX 3€MHbIX NPEACTaBNEHWUA U AeTanen,
TO, MO-BUAUMOMY, eCTb BCE OCHOBAHUA PAaccMaTpuBaTh ee Kak OfHY U3 0CObbIX
topm '6opb6bl’’ MaTepuu 3a HeraHTponuiw. B aaHHOW TeopeTuyeckon nepcnex-
TuBe KynbTypa BbICTyNnaeT B KauecTse crneunduueckoro cnocoba opraHusauum
cuctemM, BnarogapA KOTOPOMY NocsieAHWe OKazbiBalOTCA B COCTOAHUK yCnewHo
NPOTUBOCTOATL 3HTPOMNUAHLIM MPOLECCAM W NOBbILIATL YPOBEHb CBOEN OpPFraHu-
3auuun. N B ocylecTBneHuMn aaHHOW yHKUMKM KynbTypa 6a3upyeTcAa B KayecTBe
CBOE UCXOAHOW NPeANOCbINKU Ha NOTEHUMAX, CO3AaHHbIX B 3TOM NfaHe 6uono-
rU4ecKnM TUMNOM OPraHM3auMm, HO UCNONbL3yA MpPU 3TOM KayecTBEHHO ocobble,
He 3aAaHHble AaHHbIM TUNOM OpraHW3aLMu CPeACTBA U MEXaHU3MBI.

Cy6cTpaTHas OCHOBA NPOABIEHUA >KU3HW MOXET O6biThb MPUHLUMNUAENBHO
paznuuHon (yrnepoaHown, kKpeMHuesol 1 T.a.) . C TOUKU 3pEHUA mMaTepuantHbIX
NPEANOCLINOK KYNbTyPbl BaXHO, 4TO6bl 3T0 Gbinu dopmbl XU3HW. Takum
06pa3oM, B [aHHOM Clly4ae OYeHb BAaXHO MOAYEPKHYTL HaabMonoruueckui
xapaKTep Mobow uusunusaumn.

oBOpPA O 3HaYeHMM KOCMM3auMM MOHATUA "'KynabTypa” anA yrnybneHua
HalWMX 3HaHWIA O pPa3BUTUM OBLLECTBa M BO3MOXXHbIX BUAOB €ro AanbHeillen
3BOMIOULMA, HE MeHee BakHO OTMeTUTb M 06paTHOe BAWAHWE, CBA3aHHOe C
BO3JeNCTBMEM Tex npeacrasneHnii o6 oObwecTseHHOM pasBUTAW, KOTOpbIE
hOPMUPYIOTCA CEroAHA MOA  HeMoCPeACTBEHHBIM  BIMAHWEM F106GansLHOro
MOAeNupoBaHMA Ha pa3paboTky mogpenen BL|, #a npouecc Kocmusauun Kyne-
Typb!.

[ocTaTouHO B 3TOM CBA3W yKa3aTb Ha Te COBEPLUEHHO HOBble BC3MOXHOCTH,
KOTOpbie HeceT B cebe MMUTALUOHHOE, CUCTEMHO-OMNTUMU3ALUMOHHOE MOJEu-
poBaHWe COUManbHbLIX MPOLECCOB ANA MEePCreKTUB MPeoAONeHUA CTUXUAHOTO
3Tana pa3sBuTWA KYAbTYPbl KakK UeNnocTHOW cucTembl. Beab cnepyet yuects,
4TO A0 CUX NOP KOCMUYECKWE MOAENWU LMBWIU3ALMN CTPOMNUCE OBLIYHO MyTem
TEX MM UHbIX 3KCTPanonAUUA, OCHOBAHMEM KOTOPbIX CAYXUIIO B LENOM CTUXUNA-
Hoe pa3BuTMe KyNbTypbl Ha 3emne. Ecnu B nuTepaType npobrnema uenoctHo
NNaHAPYEMOM 3BONOUMM LMBUAM33AUUKM W 0BCy>KAanacb, TO BbICKa3blBaeMble
NpY 3TOM Uaen HOCMAKM BECbMa HeonpeaeneHHslit xapaktep [3]. 3To o6bAcHAeT-
CA NpexAae BCero TeM, YTO OHU HUKAK He MOT W NOAKPENNATLCA 3¢MHOMN NPaKTy-
Kkou. MNpakTuka rno6ansHOro MoAeNMPOBAHUA KOPeHHbIM 06pa3om u3meHAeT
cuTyaunio, ubo oHa CBUAETENLCTBYET O 3pEILUMX B HeAPax COBPEMEHHOMN Kyb-
Typbl KpaitHe BaXXHbIX TEHAEHUMAX, YKa3blBalOWMX Ha co3faHue peanbHbIX
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HayyHO-TEXHUYECKUX MPeAMOChINOK OCO3HAHHO MNaHUPYEMOro LeriocTHOro
pa3sBUTMA  KYNbTYpbl, BKIIONaA U €€ NPUPOAHO-3KOMOMMYeCKylo noacuc-
TEMY.

CyTb 3TMX NPEANOCHINOK COCTOUT B TOM, YTO XapaKTepHbIA AJIA NPOLECCOB
CTUXMIAHOW 3BOMIOLMKU METOA NPO6 1 OLWIMGOK, BbIPaXAWMNCA B ONpoBOBaHK
CMCTEMOMN Ha cOBCTBEHHOM OMbITe Pa3fiUUHbIX BO3MOXKHbIX anbTepHaTUB pa3Bu-
™A un oTbopa COOTBETCTBYIOWIMX CNOCOBOB AEATENbHOCTM, NepeHOCMTCA Ha
mModenbHbI ypoBeHb. lMopo6HOe 3ameuieHne YpOBHEN M MOAeNbHOe pasbirpbl-
BaHue Pa3NUYHbIX CUEHAPWUEB, UMUTUPYIOLUMX BO3MOXHbLIE HanpaBlieHUA, Mo
KOTOPBIM MOXeT MONTH MOAENMPYeMan CUCTeMa, He TOMbKO CNocobHo MpeoT-
BPaTUTb MHOTMe OWWNBOoYHbIe AEACTBUA NIOAEH, B TOM 4YUCie U TaKue, KOTopble
MOryT UMETb KatacTpoduyeckue NOCREACTBUA B rnobanbHOM maclitabe, HO U
MO3BONNT 3HAYUTENbHO PACLUMPUTL CAEKTP anbTepHATUBHbIX BapMaHTOB pa3BUTUA
1 oT60pa NpUcywmnx uM onTUmManbHbIX cCNOocob0OB peanuiauunm npouecca.

Oco3HaHWe 3TUX HaMEeTUBLUMXCA pearbHbIX TEHAEHUMUIA, HECOMHEHHO, Cnoco6-
HO CTaTb OYeHb BAXXHOM WCXOAHOW TEOPETUYECKOW NPEeANOChLINKON ANA ycoBep-
LWEHCTBOBAHNA KOCMMWYECKNUX MOAENei UMBUM3aUMA NOCPEACTBOM 0606 LWEHNA,
NOATBEPXAAaeMbIX 3eéMHOW NpakTukon. ¥ 3To NoHATHO, MBO MaeA OCO3HAHHO
NNaHMpPYyemMoro pasBuMTUA LWMBUNU3auMKM npuobpeTaeT peanbHbin 6asuc, onpeae-
NEHHYI0 3MMUMPUYECKYI0 NpPaocHoBY. COBepWEHCTBOBaHME >Xe KOCMMYECKUX
Mopened uUMBMNU3aUMKM CROCOBHO oOKazaTe O6paTHOE CTUMYyNMpyloLLee BO3-
LEUCTBME HAa NPaKTUKY rnobanbHOro mMoaennpoBaHWA 6GnarofapA BbIABNEHUIO
B NPUHLUMIME BO3MOXHbBIX BAPUAHTOB Pa3BUTUA KyNbTypbl.

CBA3b Npouecca KOCMM3auuM KynbTypbl C NPaKTUKOW rrobansHoro moae-
NUMPOBaHWA BbIABMIraeT PAAJ HOBbIX 3agay U MO3BONIAET MO-HOBOMY CTaBUTh
HeKoTOopble (hyHAaMeHTanbHblIe BOMPOCHI, KOTOpbie U3AaBHAa BOSMHOBaNU Hayu-
Hy1©0 Mbicnb. K WX YUCNy OTHOCATCA: Npobnema COOTHOWEHUA obliecTBa Kak
0cob0OiN 3aKOHOMEPHO pa3BUBAKOLLENCA "'eCTECTBEHHOW CUCTEeMbI’’, COMOCTaBuU-
MOV ¢ Pa3BUTUEM UHbIX YPOBHENA OPraHM3auumn MaTepuu.

N ceroanAa nopobHbiN npouecc pa3BUTUAR OBbIYHO aCCOUMMPYETCA CO CTUXMIA-
HOW 3Bontouuer cucteMbl. MoOITOMY UeHTpanbHaA 3afaya, KOTOPYIO NPeacTouT
pewnTb B 3TOW CBA3M, COCTOUT B BbIpabOTKE TAKOrO NOHUMaHUA '‘ecTeCTBEH-
HOCTW'" pa3BUTUA UMBUNU3ALUM, KOTOpoe Gbl B 3aBUCMMOCTM OT TUMOB aHanu-
3MpyeMbIX CUTYauuii No3Bonusio 6bi B paBHOM Mepe CONPATaTh AAHHOe pa3BuUTUe
KaK CO CTUXMIHO OCYLLECTBAREMbIMU MpoLeccamMu, TaK U Npoueccamu, OCO3HaH-
HO NnaHupyeMbIiMW. A 3TO npexAe BCero npeanonaraeT COOTHeCeHUe MOHATUIA
"’eCTeCTBEHHOro”’ M ''uckyccTtBeHHoro'. B cBA3M co ckasaHHBIM pyMaeTcs,
YTO AaHHaA 3ajava MoXeT 6biTb Haunyywum o6pa3om pelileHa UMeHHO B npe-
AeNbHO WIMPOKCIA TeopeTUMHecKOW nepcnexkTuBe, o6pa3yemMoli npoueccamu
KocMusaunmn noHATUA “'KynbTypa’’.

[o HacToAawero BpemeHn npo6nema COOTHOLIEHWA '‘€CTECTBEHHOro'' U
"MCKyCcCTBeHHOrO'' Yalle Bcero paccMaTpuBanach B OTHOCMTENLHO Y3KOW fep-
CNeKTUBe, OrpaHUYeHHOW paMKaMW camMoW YenoBeveckow AeATenbHocTu. Cpas-
HeHve obulecTBa U NpUpoAbl 06bIYHO NPOBOAMNOCH B MMaHe UX NPOTUBONOCTaB-
NeHuA Kak "'uckycctBeHHOro'' u ‘‘ectectBeHHoro’’. TunNUuHbIM nNpumepom B
3TOW CBA3KM MOXMHO CYMTaTh TOYKY 3PEHUA, COrNAcHO KOTOPON NpUpoaa U Yenose-
HeCKAA AeATeNbHOCTb PAa3NMuarTCA Kak cdepbl 'ecTeCTBEHHOro’' U 'MCKYyCCT-
BEHHOro'', a cam uYenoBeK WHTEPMNPETUPYETCA Kak ABMAEHMEe, OTHOCALLEECA K
Cthepe "MekyccTBeHHOro''. Ho noaobBHbeiA Noaxoa npaKTUY4ecKn CHUMaeT Npo6-
Nemy obulectBa kak '‘ecTecTBeHHOMU™ cucTembl ocoboro poga. Mexay Tem
3Ta npo6nema npuobpeTaeT B HAWM AHM B0MblIOe NPAaKTUYECKOE 3HAYeHWe U B
CBA3M co Bce 6onee YCWUAWBAIOWMMUCA NPOLECCAMW WHTErPaTUBHOMO B3aUMO-
ABNCTBUA OBLLECTBEHHKIX, €CTECTBEHHBLIX M TeXHUYeCKUX Hayk. JlocTaTouHo
B 370l cBA3M ykasaTb Ha MPaKTUKY 3KONOMUYECKOro 3HaHWA, B PaMKax KOTO-
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poro yenoseueckoe o6LIECTBO AOMKHO PacCMaTpUBaTLCA KAK COCTaBHAA 4acTb
6uocdrepbi, CONOCTaBUMAaA C APYFUMM ee YaCcTAMN.

MoatoMy TyT HYXXHbI NPUHUWNWANBHO WHbie Noaxoas:. fo-suaumomy, 8
KauecTBe peakLWy NPOTUB OTMEUYEHHOTO MOHUMAaHUA NOHATUA "UCKYCTBEHHOro'’
U3BECTHLI aMepuUKaHCKUA uMccnegoBaTens, naypeat Hobenesckoin npemin
lep6ept CaMoOH wucnonbzosan [4] naHHOe NOHATME ANA XapaKTepUCTUKK
nto6bIX aganTMBHbLIX NPOLLECCOB B Pa3BUTUM XU3HWU M CO3aaHUM HOBbIX GOpM.
Tem cambiM OH 3HauMTeNsHO paclumpAeT cdepy NPUNOXKEHUA TOHARTUA "NCKYC-
CTBEHHOr0'’, OXBaTbiBaA UM He TONLKO MPOLECCh! U pe3ynbTaTel YeNOBEYECKON
LeATeNbHOCTH, HO Tak>Ke UM aKTUBHOCTb Buonornyeckux cuctem. CooTeeTcTBeH-
Ho I. CaiiMOH pe3ko orpaHuuMBaeT chepy NPUMOXKEHUA NOHATUA “‘ecTecTBeH-
HbIA"". IM oH oxBaTbiBaeT TONbKO O6BEKTHI, ANA KOTOPbIX HE XapaKTepHbI

" apanTuBHbIe ¥ KPeaTUBHbIE NMPOoLecchl.

Ha Halw B3rnaa, npaBuibHOE pelleHWe paccMaTpusaemMon npobnemsi MOXeT
6bITb JAOCTUTHYTO, €C/n Mbl WUCNONb3yeM TMOHATME '‘UCKYCCTBEeHHOro” gnA
XapaKTepuCTUKKN He MPOUECCOB aaanTaumy u Mx pesynbTaToB B MX UeNOCTHOCTH,
HO AWWbL MX COBCTBEHHO KpeaTUBHOW 4acTu. [lpyrumu cnosamu, gaHHoe MOHA-
TWe NPpU3BaHO OXAPAKTEPU3OBaTh TOT ACMNEKT AMHAMUKUW CaMOOPT aHN3YHLUMXCA
CUCTEM, KOTOpPbIA Bbipa>kaeT NOTEHUMANbHbIA WCTOYHMK MPEOAONIEHUA CTepeo-
TUNU3NPOBaHHBIX (HOPM BUONOTMYECKUX MONYAAUMIA U YenoBeyecknx obveam-
HEeHWA W CcO3/aHMA HOBbIX NoAo6HLIX topm, Bonee afexBaTHO OTBEYaOLMNX
TpebogaHnAM Cpeab!.

MNo-BugnMomy, ANA NPaBUNLHOrO PeLLieHUA NpobnemMbl COOTHOLLEHKA ecTecT-
BEHHOro”’ U "MCKYCCTBEHHOro’' TpebyeTcA MPUHATME KOHLENTYansHOoN CXeMbl,
06pa3yemoit TPeMA OCHOBHbIMU MOHATUAMU, NCXOOHBIM 11 PYHAAMEHTaNbHbLIM
cpeau HUX ABAAETCA MOHATUE "'eCTeCTBEHHbIX NMPOUECCOB’’, OTparcalowlee AMHa-
MUKY pa3BUTMA CaMOOPraHW3YILWMXCA aAanTUBHbLIX CUCTEM B LENOM U OXBa-
ThiBalOLlEe BCE COCTOAHMA OCYLUECTBNAEMbIX B HUX TpaHcdhopmaunn. Mponussoa-
HbIM OT HEro BbICTYNaT MOHATWA, Bbipaxawlme 'coBCTBEHHO ecTecTBeHHble'
1 "'UCKycCcTBEHHbIE COCTOAHMA 3TUX CUCTEM.

CooTBeTCTBEHHO 3TOW cxeMe 'cOBCTBEHHO eCTECTBeHHble' COCTOAHWUA pa3Bu-
THA CaMOOPT aHU3YIOLIMXCA XUBBIX CUCTEM BbIPAXKAOTCA B CTEPEOTUNU3NPOBENH-
HbIX (hOPMax BUONOrMYECKUX NONYNALWA U COUMOKYMbTYPHBIX 06beanHeHu:,
KOTOpble d:opmmpyrmcn B xope oT6opa ¥ NPUHATUA BUONOrNYECKUX U KyneTYp-
HbIX HOBOBBEAEHWA B MpoLueccax a]lal"ITMBHOI'O Baammop,emcmwﬁ cO cpeaow.
C Haweit TOYKWU 3PEHUA, UMEHHO 3TW “'UHHOBauMM”, T.e. MyTaum u peKombu-
HauMM reHoB, C OAHOW CTOPOHbI, U KYSbTYPHO LeTEPMUHMPOBAHHbIE KPEAaTUBHbIE
aKTb! M MX PeKOMBMHaLUMKM, ¢ APYrol, 0Bpa3yroT “'UCKYCCTBEHHOE COCTOAHMe"
CUCTEMBI BUONOIMUECKUX MOMNYAAUMA U eAMHUL COLUMOKYNLTYPHOTrO Da3BNTUA.

OnucaHHan MHBapuaHTHafs MoOfAenb B NpeaesibHO abCTPaKTHOW KOCMUYECKOW
nepcrneKTUBe BbiPaXkaeT CaMylo CyTb 3BOAIOUMM CEMOOPIaHUIYIOWMXCA XUBbIX
CUCTEM, UX aAanTUBHYIO AWHaMUKy. Begb 3Ta arHamuka NpoABNAETCA B NOCTO-
AHHbIX, NOBTOPAOLWMXCA NPOUECCaxX TPAHCHOPMUPYOLIMX NHHOBALIMK B NMPUHA-
Thble FpynmnoBsie CTEPEOTUMbI U MX NOCNeAYloLLee NpecAoneHne 6naronapﬁ TOMY
Me UCTOYHMKY BE30THOCUTENbHO K YPOBHIO PacCcMaTpuBaemMsiX cuctem?

BaxHO MOAYEPKHYTb, UTO pPaccCMOTPeHHaA B LUWPOKOWA Teopemwecxow
nepcneKTUee MUPO3AaHWA B LENOM, OXBaTblIBAlOWEW W HEOPraHWYecKyl npu-
poOAY, AaHHaA MoOAefib OKa3blBaeTCA B COOTBETCTBUM C HOBEWLWWMHK NpeaCcTaB-
NEHUAMIt O MPOLLECCaX CAMOOPraHU3auun, BbIpaboTaHHbIMU B TEPMOAUHaMUKeE
OTKPLITBIX CHUCTEM W cuHepreTuke. CyTb 3TUX NpeACTaBneHWA BbipaXkeHa B

? HerocpeAcTBEHHOW TEOPETUYECKON OCHOBOW ANA BbIPAGOTKU A3HHOW mMoAenu ABUNCA
CPAaBHATENbHLIN AHANU3 AMHAMMKMW KynbTYPHbIX TPAAKLMA C MPOUECCAMU BKKYMYNAUUU
W Nepeaaun XWU3HEHHOro OfbITa B Npoueccax Guoasomouvu [5].
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naee GNyKTyauum, T.e. CMOHTAHHOrO OTKIIOHEHUA CUCTEMbLI OT HEKOTOPOro
CpeAHero  MAaKpOCKOMUYECKOrO COCTOAHWA, NPUBOAALLErO K 06pa3oBaHuio
HOBbIX YCTOW4MUBBIX CcTPYKTYp [7, 8]. B paHHOW nepcneKTuse B3anMonpespa-
WeHWA, BbIPaXalowme NPeoaoneHue NOCPEACTBOM WHHOBAUWI CTepeoTUnU3u-
pOBAHHbIX YCTORUMBbIX COCTOAHMWIA XKUBbIX CACTEM Pa3HOro YPOBHA 1 Nnepexoa
K UX HOBBIM YCTOAYMBbLIM COCTOAHMAM, MOXHO C MONHbIM OCHOBaHMEM pac-
CMaTpMBaTb KaK 4acTHOe, xapaKTepHOe ANA afanTUBHbIX NPOUECCOB, Bbipake-
Hue PNyKTyaumMm Kak yHMBepCanbHOr o ABNEHMA CaMoOpraHu3aLmnu.

"WckyccTBeHHOe'' B NaHHOM cnyvae HU B Koeil Mepe He cnesyeT NMOHWMATh
KaK HEKMW aHTUNOA "'eCTECTBEHHOCTU', a INLIbL KAK ee 3aKOHOMEPHOe NPOoABe-
Hue. C 3TOW TOYKM 3pEeHUR O KPeaTUBHOA CTOPOHE afanTUBHLIX MPOUECCOB
MOXHO FOBOPUTb KaK O "'eCTeCTBEHHOW UCKYCCTBEHHOCTU' .

UcTopus uyenoBevecTBa faeT OCHOBaHME ANA LUMPOKUX KOCMUYECKUX 0606-
LLLEHWHA, CBA3AHHLIX C BblAGNEHVEM B Pa3BUTUM ABYX 3TaNOB Pa3BUTMA KyMbTy-
pbl, B3ATON B ee UeNOCTHOCTU: CTUXMAHO U onpeaerneHHbIM 06pa3oM 0co3HaHHO
nnaHnMpyemoro.

CruxnidHbIn xapakTep pasBUTUA KyNbTypbi, NO-BUAMMOMY, COOTBETCTBYET
OTHOCUTESILHO MeANeHHbIM TemrnaMm ee passuTUA. CTpemMuTenbHoe yCKOpeHWue
pa3BuTWA OBLIECTBA U Pe3KOe MHOTrOKPaTHOE YCUNeHe NPUCY LLMX emMy npeo6pa-
30BaTeNbLHbIX BO3MOXKHOCTEN AenaeT 3BONIOUMI0 KYNbTyPbl MOCPeACTBOM MeToaa
"npob u ownbok' yxe Henpuemnemoii. U nMMeHHO 3TUM oBycnoBnuBaerca
HeoBXoAMMOCTL repexofa K 3Tany Hay4Ho OBOCHOBAHHON PeryAALMKU BaXKHEd-
LUNX CTOPOH Pa3BUTUA KYMbTYpbl.

MeToaonorn4yeckoe 3HaveHMe MPEANOXKEHHOW HAMKU CXeMbi, BbIPaMarouien
COOTHOLUEHUE "'e€CTeCTBEHHOr0'' U ""MCKYCCTBEHHOrO'', Mbl BUAUM B TOM, uYTO
OHa B paBHOW Mepe NPUNoXkWMa K 060MM 3Tanam pasBuTUA KynbTypbl. B cooT-
BETCTBUM C AaHHOW cxemMol 3dpdeKT 'COBCTBEHHO ecTeCTBEHHOro COCTOAHMA'
CBLWECTBEHHON CUCTEMbI MOXET BbiTh C OAMHAKOBBLIM YCNexoM ROCTUMHYT
KaK NyTem CTUXMAHO OCYWECTBNAEMOro oTbopa M cTepeotMmM3auuin coumane-
HO-UCTOPMYECKOTO OMfbITa, TaK U CTEPEOTUNU3ALUMK ITOrO OMbITA NOCPEACTBOM
CO3HaTenbHO BbIPABaTLIBAEMbIX ¥ NNAHUPYEMbIX MHHOBAUMIA, APKUM NpUMepoM
BbIPaboTku NOAOBGHLIX MHHOBALWA, BA3NPYIOLWMXCA Ha Hay4YHOW OCHOBE, MOXeT
CTaTb UMUTALUOHHOE rMobanbHOe MOAENUPOBAHME.

- OcobeHHO NNOAOTBOPHYIO flIOMBY KOCMM3UPOBaHHbie TNPEACTABNEHUA o
KynbType CO3AAOT NPU pacCMOTPeHUN ee NPUPOAHO-IKOROTMYECKON NoacucTe-
Mbl. 3TO OBBACHAEGTCA TeM, YTO UMEHHO B TOW cdepe, KOTOPYH OHa NPU3BaHAa
perynuposars, T.e. BO B3aMMOAENCTBUM OOGLUECTBA CO CPeAOW, HAXOAAT CBOE
NpoABneHne YHMUBEPCalbHbIE 3aKOHb! Pa3BUTUA MaTepuun, B TOM YuChie U 3aKOHbI
TepMoguHamnku. PaccMOTpeHHas C 3TOM TOYKM 3PeHnA KynbTypa NOMUMO
VHLIX CcBOUX QYHKUUA MOAUDUUNPYET YHUBEPCANLHBLIE 33KOHbLI ABWKEHUA
MateprMmM B COOTBETCTBUU C OBLIMMU 3aKOHAMU Pa3BUTUA OBLLIECTBA KaK camo-
OpraHuaylowenca cuctems! [6].

Mpu nocTpoeHun abBCTPaKTHO-MALANUIUPOBAHHLIX, ONTUMAaNLHLIX MOAENen
6ynywero 3KonorMueckoro paisuTUA YENOBEYeCTBAa NpPEACTABNAETCA BaXKHbIM
BbIABMIKEHUE BCEX BO3IMOXKHbIX peanbHO ROCTUXKUMLIX BapyuaHTOB ONTUMM3aUMK
€ro B3aMmopencTeuA ¢ NpupoaHon cpeaor. UMeHHO Ha 3TOM 3Tane KocMmU3auua
nccnegyembix 06beKTOB 0COBEHHO NNOAOTBOPHE.

Mpu  nocTpoeHM noAOGHLIX 36CTPaKTHO-UAEANF3UPOBAHHBIX  MOAeNeN,
CTaBAWMX UENbl0 HAaXOXAEHUEe ONTUMANbHBLIX {C TOWKI4 3PEHUA 3aKOHOB Camo-
Opranvszauuu) nNyTeil 3KONOFUMYECKOrO pa3BUTMA YenoBeYecTBa, UX cneayet
NpubnuanTs K peansHoi cUTyaunu 8 mupe. 3To NO3BONUT NEPeitTH K chegyroLle-
My 3tany MoAeNUPOBAaHUA CUCTEMHOW 3KOFIOTMYECKON AMHAMUKW YeNOBeYecTRa,
NPU3BaHHOMY Y4YeCTb W ApPYrve AencTsyowme PaKTopbl, CBA3aHHbIE C HECOBep-
WeHCTROM COBpEMEHHOW MaTepuanbHOW TEeXHONOTUKM, COLMaNbHO-3KOHOMY-
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YECKWM, MONMTUYECKMM, PerMoHanbHbiM MHoroobpasvem u APYrUMU  MO-
MeHTaMK.

KcTtaTM cKa3aTb, TO OBCTOATENLCTBO, 4TO MHOT00bpasne napameTpoB coBpe-
MEHHOIO pa3BUTUA YenoBevecTBa He 6biNO C AOCTaTOMHOW CTeneHbio YYTeHO
B nepBbiX rnobanbHeix moaenAx [x. ®oppectepa n [l Megoy3a, BO3MOXHO
OTYaCTW OBDBACHAETCA TEM, YTO [aHHble aBTOpPbl, OWYUlAA HeobxoaMMOocCTb
CcO3AaHUA abCTPaKTHO-UAEaNN3UPOBAHHOW KapTUHbI YenoBevecTBa, B TO Ke
BPEMA CTPEMUIIMCh BbIAATH €€ 33 PeanbHO CYLLECTBYIOLWYIO KapTuHy. Mo3Tomy
yeTKOE OCO3HaHWe HeobxoauMOCTH AnddepeHUMaL  OTMeUYeHHbIX 3Tanos
MOAENUPOBAHUA VMEET OUeHb Ba>XHOE METOAONOMMUYECKOE 3HaueHMe.

MposeaeHHbIR Bbilue aHanM3 MNOKa3sasn, 4TO 3aAaiM KOCMU3aUuM KynbTypel
BbLIABUIalOT BeCbMa Cepbe3Hble MeToaonorndyeckue nNpobnemsl U 4TO paccmoT-
peHvie MOCcNeaHUX MO3BOMAET PaclMpUTh W Yrny6uTb Haluu NpeACTasneHuA o
AaHHOM eHOMEHe MyTeM MPeoAONeHNA PaMOK ero 0BbIYHOT O FreoUeHTPU4ECKOo-
ro BocrpuATMA. OCHOBHOW BbIBOA, KOTOPbIM MOXHO CAenaTte B CBA3U C 3TUM,
COCTOMT B TOM, 4YTO pellieHue AaHHbIX NpobnemM, okKasasileecA HEOBXOANMBIM
NOFMYECKUM 3BEHOM B MOCTPOEHUU 06Len Teopur KynbTyPbl, MOXET U RO/DKHO
6bITb HEMOCPEACTBEHHO YBA3AHO C B@KHbIMM WM HACYLUHbIMU 3eMHbIMMW 3aaa4a-
M.
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YAK 008:524.8
‘ . Mapkc
NPOGNEMA OAHOBPEMEHHOCTU

NPOCTPAHCTBEHHbIA WHTEPBAN

03HUKAOLLLUX uuawnuaaunﬁ 8 anakTu-

MNoTeHyunanbHoe 4Ucno He3aBucnumMo B v
cojeprkauien cemb COMHO-

Ke MOXXHO OueHnTb C MOMOLLBIO dopmynel Apenka,
xutenen:

1)
N.=N.q,q9,npq:19:9¢ -
— yucno 38e34 B [anakinke, q, — aonA 38e34, noreHuuansHo Npw-

v NV ‘
o —~ BepoATHOCTb 06Pa30B3HWA TINaHeT,

roaHbIX ANA noapep>xxaHuna MU3HW, dp ’
np — cpeaHee 4uUCnNo obuTaemMbiX MNJiaHeT, ob pauarouMxcA BOKpPYI 3Be3Abl;

g; — BepOATHOCTb BO3HMKHOBEHWUA KW3HW Ha nnadete; ¢; — BEPOATHOCTbL
BO3HUKHOBEHWUA LUBUNU3aUUN (na obutaemon nnaHete); G, — BEPOATHOCTH
BOZHWKHOBEHWA Pa3BUTOW TEXHONOTUN (ecnv Bce Npeablayluve yChnoBuA Bbl-

nonHeHsl) .

— 11
MNonctasum B opmMyny pasymHsie 3HaveHuA aTux senuuud, T1.e. NV, = 107,
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q}“\: 10%, g, = 100%, n, =0,01, ;= 100%, g; = 100%, g, = 100%. (Apry-
MeRTbl B MONb3y 3TUX OUEHOK: aCTPOHOMMUYECKWUE COMHOXUTENU OBOCHOBaHbI
ﬂo%ﬂbHO XOPOLWO; XW3Hb BO3HUKaAET o4yeHb ObICTPO B npeaenax WHTepBana
gpeMeHn ~100 MnH. net nocne o6pa3oBaHWA OKeaHOB, TaK UYTO BO3HUKHOBE-
HUE XKU3HU MOXHO CYUTATh BeCbMa BEPOATHbLIM COBLITUEM; pa3yM 1 TeXHOMOrUA
OTKPbLIBAOT nyyiline LAHCbl ANA BbDKUBAHWA, MO3TOMY UX pa3BUTUE MOXKeT
YCHNUBATLCA €CTECTBEHHbIM OTEOPOM.)

Mo>3<Ho HaneATbCA, 4To obusam owubka He npeBbilaeT Tpex NOPRAKOB
BeNUYUHLI, TOTAA MNOTEHUMUanNbHOE BO3MOXKHOE YUCNIO WUMBUAM3AUWUA B Hawewn
[@anaKTuke MOXXHO OUEHUTb Kak

N, =108%3,

BrornHe obHaaexusalowiee wicrio! OHO cornacyetcR ¢ ecTecTBeHHbIM npea-
FOMIOXKEHWEM, YTO HUKaAKOro ‘6ora w3 mMawunHbl'' He HY>XHO BbINO HM Ha KaK oW
CTYNeHu pasBuTUA, Beayllen K 0OpPa30BaHUIO YeNOBEYeCKOW LUMBUNU3ELMW.

CpenHee paccToAHMe MexAay 3Be3pamMu B [anakTuke cocTasnAer d, =
= 10 cB. neT; 4MCNO 3Be3a, NPUXOAALWMXCA Ha OAHY UMBUIU3AUMIO, — N*/N*( =

_ 1n3t3
=10 , MO3TOMY OXUWAaemMoe PAacCTORHUE MEXAY ABYMA COCeAHUMU LUBUNU-

3aumAamn 6yner
d.=d.N./N)'3=10%*" cg. ner.

3T0 pacCToAHWe CMUWIKOM BENUKO ANA MyTeWeCTBUA B fpenenax BpemeHM
MU3HK NyTewecTBEHHUKOB (MCKNO4aR 0COBO CuacTNUBLIE cnyyYau, NoaobHO
cnyva co 3Besgon bapHapaa, onucaHHoMy B poMaHe Xowina “'MAaTar nnaHerta” ) .
Ho aaxe neccumuctuueckan oueHka paccToAHuA B8 1000 cB. neT nexuT B npe-
Aenax AOCATaeMOCTW COBPEMEHHOW 3eMHOM PaaMOTEXHUKMW. ITo onpasabiBaeT
NOUCK UMBUNWU3EUMIN NOCPEACTBOM PaanOTeNeCKOMNoB.

BPEMEHHONW UHTEPBAN

PaanokoHTaKT noapasymesaeT OAHOBPeMEHHYIO Nepeaadyy M NpUem CUrHa-
nos (c yyeTom casura Bo spemenn d./c). PaccMoTpuM BoRpoc o Yucne oaHo-
BPEMEHHO CYLWECTBYIOLLMX ranaKTUYecCKUX umsunuzaumin. COBpeMeHHbI BO3-
pact lanaktuku T, = 10'° per, No3TOMY CpefiHAR CKOPOCTh 38e34000pa3oBa-
HUWA cocTasnAer NPubIM3nTenbHO

Ry=N,/T, =10 3Be3a B rog. K
Oxupaemas ckopocTs 06pa3oBaHUA LIMBUAMU3ALMIA
R.=N./T,=10"2*3 unBunusaumii & roa.

To ecTh kaxpoe cToneTe u Kaxaoe ThicAYeneTue POXXAAETCA HOBaA LMBMWNU3aA-
UunA. Ecnu, oaHaKO, UHTEPEC K KOCMOCY U KOCMUYECKa’ aKTUBHOCTb LUBUIU-
3ayum ANUTCA He AONblUe OAHOrO CTOMETUA (MeCCUMMUCTUYECKAR, HO OTHIAb
He HeBoOobOpa3MMaR BO3MOXXHOCTb, YYUTLIBAA HbIHEWHUA HACTPOW HEKOTOpPbIX
NpaBuTenscTB Ha 3emne), UMBUNU3AUUU MOTYT BbiTh MHOFOYUCTIEHHBLI, HO OHU
MOryT pa3muHyTbCR BO BpemeHn. 3TO paspyluaeT Haaexabl Ha nerkuin pagvo-
KOHTaKT.

Nycte 7, — npogonkuTensHocTs (ha3bl Pa3BUTON HAYYHO-TEXHWUYECKOM

AKTUBHOCTWU B MUCTOPUKM uMBUnu3auui. B 3Tom cnyuae npumenuma cdopmyna,
Coaeprcallan LeBATbL COMHOXUTENEN:

T,
Ny =N('_; = N*T'_lq* QpanIQiquu ' ) (2)
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VAV 724 Monognoz Huaroz

Puc. 1. CxemaTuyeckoe W306paeHue B KOOPAWHATAX MPOCTPEHCTBO—BPEMA CUTyaund,

BO3MOXHbBIX NPW NOMNbBITKaxX YCTAHOBNEHUA KOHTAKTa Mexay KOCMU4YECKUMKU LUnBUNN3E-

UMAMU, 3ABACALUMX OT COOTHOLLEHURA MEXAY CPEAHEN AJINTENBHOCTHI0 HAYYHO-TEXHONOTU-
YECKOMN aKTUBHOCTYN UMBUNU3AUMN T4 M PACCTORHUA MEXAY HUMU dy

S

|

| \ |

| AT
| ' |

|

KoTOpad AaeT ANA OXWAAEMOrO HMCN3 LUMBUNU3AUMA, OAHOBPEMEHHO Haxo-
NALIUXCA B aKTUBHON dase:

. =107237, , : (3)

(T, — BbID@KEHO B ropax) .
O)KMAaeMoe paccTOAHWE MeXAy LlByMH cOCegHUMMU OfHOBPEMEHHO cyue-
CTBYIOILMMY LNBUAU3AUNAMN OyaeT

dy = dy (N /N3 =103 (107 /T,)! 3 ca. ner, (4)

T, NO-NpeXxHemMy BbIPAXKEHO B 10AaX.

Ecnu Tonbko akTvBHaA ¢asa He ANUTCA MUIIIMOHb! NeT, TO OAHOBPEMEHHO
CYUWleCTBYHOWME LUMBUNU3AUUM MOTYT OKA3ATLCA CAULLKOM yAafieHHbIMU, 470601
HaUTW SPYr Apyra, A0CTUYL APYT APYra U YCTAHOBUTH KOHTAKT APyl C ApYroMm
NOCPeACTBOM 3KOHOMUYECKU MNPUEMAEMbIX YCUNUM. Ycnosue, npu KOTOpOM
BO3MOXEH ANanor Mexay UMBuUnU3auuAmu:

T, > 2d/c, 0 6
unu, coeanHAn ypasHedna {4) u (B), nonyunm I W
T, > 20000 ner. {6)

310 BpemA, KoTopoe TpebyeTcA ANA nonydyenwA oteeta. Byaer nv rotoso
KaKkoe-Nubo yupexaeHve MUHAHCUPOBaTL Tak o NPOAOMKUTENbHbIA NO BpeMeHU
npoexT? (puc. 1).

Y ‘CTOAKHYBLKUXCA € NOaoBHLIMKA NpobneMamu yueHbix pasBuTbIX UMBWANK-
3aUMil MOKeT BO3HMKHYTb BOMPOC: KaK NocnaTs cWrHan ckeo3ds spema? Kak
KOHTaKTUPOBaTL C fIIOABMW AaNeKoro 6yayuiero, KOTOpble MOABATCA, KOTAA
nepenaloilan UMBUAM3aUWA yke He ByaeT cyilecTeOBaTh Wu He 6yAeT pacxoAo-
BaTb CpeACTBa Ha TaKoe MeponpuAThe? (3Tu ABa or paHUUeHnA, ¢ ranaKTuiyec Kon
TOYKM MMEMUA, 03HA4A0T OAHO U TO Xe) .

MNOCNAHUE CKBO3b BEKA

GbiMEEAeNaHO HECKONbKO NPEeANnosoXeHUn, Kak nocnaTe coobuleHne BO
BpeEMeHM: 3
3nextponnka (Tecna, Bpeicyann, JlyHen). MoxHo nocnate 3neKTpOHHbLIN
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3QHA, KOTOpbIN Npubnusutca Kk ganexon 3Besae v 6yaeT obpawarsca no op6u-
Te \BOKPYr MepcrneKTUBHOM MnaHeTsl, OXKMAAR B Te4yeHWe 30HOB (3rnox) noasne-
pagMoCUrHanoB OT MEeCTHOW CUCTEeMbl TeNeKOMMYHUKaLUUK, 4Tobbl 3aTem
nepéfaTs 3TUM HOBBLIM NOKOMEHWAM nIoAer XpaHALlLeecA Ha 30HAE MocnaHue.
JinA tpeaHero NPOCTPaHCTBEHHOMO M BpeMeHHOFO AMana3oHa Takasa cTpaTerus
YCTaHOBNEHUR KOHTaKTa MOXeT ObiTb 3KkoHOMUYHON. OHa or paHunieHa BpemMeHeMm
)KV|3HM\\(paGOTOCHOCOGHOCTM) 3INeKTPOHUKU. [ANA COBPEMEHHBIX KOCMUYECKUX
Kopabneé OHO COCTaBNAET HECKOMNbKO fleT, HO MPUHUMUNNANBHO He ABJIAETCA He-
BO3MOXHBIM YBENUUUTL €ro A0 TbicAY neT. OAHAKO O MUMIAIMOHAX VA MUNMK-
apaax net roBopuTb TPYAHO.

Hykneoumka. Cywecteyetr okono 300 ycToOWYMBbLIX RAEP, XapaKTepusyto-
LMXCA UenbiMU ynucnamm A u Z. Cnnas ropHOro XpycTanfA C HeoBblYHbIM U30-
TONHBIM COCTAaBOM MOXXET UCMOMNb30BATHCA B KaYecTBE COOBLIEHUR, 3aKOAUPO-
BaHHOro B cumBonax A n Z. Takoe nocniaHue ABNAETCA CTOMKUM B OTHOLIEHWUN
OFHA U KOppO3WW, HO, KOHEYHO, OHO UMeeT CBOM HepocTaTku, ero UHdopma-
TUBHOCTL OrpaHudeHa HecKONMbKUMU BUTaMK, U XpycTanb MOXET nerko 3ate-
PATLCA B KOCMUYECKOW NYCTbIHE.

Bbuonuka. Xusble cywecTaa nepesadT B MaKpPOMONEKYNAPHbIX UENAX LeH-
HY10 MHPOPMaLUIO, NO KOAUYECTBY COHOCTGBMMXK) ¢ Hebonbwion 6ubnuotexoir.
OanHa monexyna JHK cogepxut or 10° no 10'® 6utl. Takoe coobuieHue oueHs
KOMMNaKTHO, HO OHO ByaeT paspylweHo TepPMOAMHAMUYECKUMU NpOLLeccamMi
B Te4eHUue HecKoNbKUX neT. XKU3Hb YCNeLHO COXPaHAeT reHeTUYECK Yo MHdopmMa-
LUMIO MYyTeM BKJIIOUEHUA "'TexcTa’ B camopennuuupylowme cucTembt. Monyna-
UMA CaMOPENTMUUPYIOWLUX CTPYKTYP KONUPYET TeHETUYECKYI WHDOpMaLUIo
BO MHOMUX 3K3eMMNAPax, WUCKIIOYaA OWUBKU NOCpeacTBOM eCcTeCTBEHHOT O
ot6opa, B pe3ynbTaTe NpaBuMbHble KOMWW PACcCNPOCTPAHAITCA No obuTaemowu
nnadete, TaK 4TO NocfaHne He BypeT noTepRHO. 3TO O3Ha4aeT, 4YTO cemeHa
CaMOPENAKUMPYOWMX CTPYKTYP ABMAKTCA NPEBOCXOAHLIMW  KaHAUAATaMU
B MEX3Be3AHble MO4YTanbHOHbI.

3707 cueHapuit cxoaeH ¢ HeKOTOPbLIMU OBCTOATEILCTBAMNW B UCTOPUK 3eMHON
*Xu3HKM. Kak 6bIN0 YNOMRHYTO Bbillie, BPEMA YlleAllee Ha CO3AAHME U3HMU
(10 ner), yauBuTensHo Mano no CpaBHEHUID C BpeMeHeM, KoTopoe notpebo-
Banoch 4NA U306peTeHUA MHOrOKNeTouHbIX opraHnsmoB (okono 3 - 10° ner).
MopobHble dakTel npusenu Kk uvaee o naHcnepmunm (ApperHuyc, 1908 r.), Ha-
npaenexHon naHcnepmun (Kpuk u Opren, 1973 r.) n pasyMHbix nocnaHuax,
BO3MOXHO CBA3aHHbLIX ¢ nepeaaBaeMol  6Guonoruvueckon uHdopmaunen
(. Mapwc, 1979 r.).

MNepenava uHdopmauun B GropMe anepuoanyecKor MONEKYNAPHOU CTPYKTY-
Pbi BMeCTe ¢ COXPAHAIWMMCA B KOCMUYECKMUX YCOBUAX CHAPRXEHUEM TexHU-
YeCKW nerkKo BbIMONHWMMAE. [lake C MOMOLLBKD Hallel COBPEMEHHOW TEXHONOr MK
MOXXHO CKOHCTPYUPOBaTh HEGONBLIOK 30HA, 3arpy3vBs ero MUK pPoopraHuiMamu,
NOMELLEHHBIMU B COCTORHNE rNYBOKOro OXNa)KaeHnA U 3aluueHHbIMU OT BO3-
AeVCTBUA KOCMUYECKOW paaunauun. Mcuxonoruyecky 3TO XOpOWO MOTUBUPO-
BaHo (cTpemneHue nepefaTb reHeTUMECKYIO MHPOPMALIMIO UMEET UCKSIYUTENb:
Hoe 3HaueHWe ANA 3roucTUYHOro reHa). OTOT MeTOA MPUEMIIEM U 3KOHOMMU-
Yeck n.

Ecnu nepsoe pazymHoe CyLeCTBO HaWNo, YTO OHO OAUHOKO B [anakTtuke,
M BO3HamMepunoch NOCEATb B 3BE3[HbIX OKPECTHOCTAX CeMeHa XU3HKU, To ANA
Bbi6Opa UMenoch HECKONMBKO MOAXOAALLMX BapUaHTOB CaMOPENAULUPYHOLLUX
CTpYyKTyp. MOXHO cOBpaTh BOAOPOCHANU N3 COCEAHEro BOAOEMA; B 3TOM cflyyae
MUKDOOpPraHU3M-nocnaxey, 6yaeT HecT KOCBEHHYIO UHEPOPMAaUUO O MECTHbIX
YCNoBuAX cBoel nnaHeTsl. (3ameTum B 3TOW CBR3M, YTO 3NeMeHT MonubaeH,
KOTOpbIA peAKo BCTPeYaeTCA B 3@MHOI KOpe, UrpaeT cyuiecTsenHyto 6uonoru-
Yeckylo ponb. YoTcod u Kpuk caenanyt BbIBOA, 4YTO MaTePUHCKaA nnaHera
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ranakTUYecKOl >XU3HKU Morna obpawatbCA BOKPYr MonnbAeHOBOW 3Be3
Bonee npocToe obwAcHeHue 6Guonoruueckon ponu monubaeHa anA 3empon
MW3HU COCTOUT B TOM, 4TO UOHAMKN MONKMGAEHA HACbILLLEHa MOPCKaA Boaa.) f

Lpyraa BOSMOXHOCTb COCTOUT B TOM, 4TO MUKPOOpPraHU3M-NocnaHey, ABfiAeT-
cA apTedakToM, co3gaHHbIM [MepBbiMu JTioabMu ManakTUKK ¢ NOMOLLBLIO FEHHON
utkeHepun. B 3Tom cnyuae K UckycereeHHon Monekyne JHK MoxHo D,qéeaBMTb
HeKOoTOpbLle BUONOrUYeCKn HeaKTURHbLIe cerMenTsl, 4ToBLI CBepX TOro fepenats
elle M pasymHoe nocnaHue. 370 nocnaHne MoxeT BbiTb NPOUUTIHO Temu
NIOABMU, KOTOPbIe YXKe XMBYT Ha rnaHeTe, KyAa oThpasfAeTca focnaHue,
UNU TeMU Pa3yMHbIMU CYWECTBAMK, KOTOPbIe BO3HUKHYT TaM U3 PEpPEHEceH-
HbIX MWKPOOPraHM3IMOBR B pedynbTarte GUMONOrUYECKOl 3BRoMIOUMK. JTOT Buo-
NOrUYecKU HEAKTUBHBIA CerMeHT Tak)Ke MOXXET PacnpocTPpaHuTLCA NO ffaHeTe.
NmeetcA, 0AHAKA, cepbe3HOe BO3PAXKEHUE MPOTUB MNoTe3bl 0 CBA3W C NOMOULLIO
HanpaBneHHOW raHcnepMuu: 6GUOMNOrMueckn HelTpansHele cerMeHTsl JAHK
6yayT nerko pas’pywarseCh CNyYanHbIMU MY TauUAMU.

CyuwecTByeT nuillb OAHO ''MecTo’’, rae wH(OPMauMoHHOe coaepXaHue no-
cnaHuA 6yaeT 06napaTe COBEPLUGHHOW 3aWMTON NPOTUB paspyweHua, 3d-
theKTUBHO AENCTBYIOWEN B TevyeHue MMANUAPAOB feT. JTO CaM TeHeTUYeCKUM
kopa. OpHako HUKOMY elle He yaanoce pacwndpoBaTe HU Of4HOrQ 6uta 3aKo-
LMPOBaHHOrO UM pa3syMHOro nocnannA. Takum o6pa3om, HUKaxkue AOKa3za-
TenbCcTBa, NOATBEpKAALWMEe WAL HanpaBieHHOW l'IaHCﬂepMVlI/l NoKa euwe He

Nony4eHs!.

AEBCTBEHHAR TAJIAKTUKA

[aBaiite NOCMOTPUM eule pas Ha dopmyny u3 AeBATM coMHoxuTenen! MNna-
HeTbl 0Bpa3yOTCA ¢ HEU3GEXHOCTbIY, 4TOBbI NPUHATE U36BLITOK YINOBOro Mo-
MEHTa 38e34bl.

Xu3Hbs BO3HUKaeT aBTOMATUYECKU, TAaK KAK CYLLECTBYIOT CaMOPENNNUUPYHO-
wire cucTemMst U MPUPOAA UMeeT B U36bITKe NPOCTPAHCTBO, BPEMA U Chipbe.

Pazym o6nagaer WCKAOYUTENbHbIM BUONOrNYECKUM NpenmMyllecTBOM. Ho
3BOMIOUMA OT BOAOPOCAW A0 pasyma Tpebyer MWINMApAbl NeT cnoKonHoro
pazesuTur. Wccnenosanne atmocdep Gnvxkanlinx NnaneT u 3aboTbl, CBR3aHHbLIE
¢ npobnemMoi 3arpa3HeHUA, 3aCTaBNAIOT HAC AYyMaTb, 4TO TEPMUYECKAR U XUMU-
uyecKanR cTabunbHOCTb 3EMHOM aTMOcdepbl CKOpee NOXOXa Ha Yyno, Yem Ha
HeoBx0aMMOCTb. YpaBHeHue 3HepreTyyeckoro 6anaHca anA 3eMnu MOXHO 3a-
nucatb 8 BUAE

{1 — a)R*1S +wW=4nRio7? .

3necs @ — anbbeno; A — paauyc 3emMnau; S — CONHEYHaR NOCTORHHAEA (B8 HacTOR-
wee spemA S = 2 kan/cm? - MuH); W — n1060 AONOHHUTENbHBIA UCTOYHUK
Tenna BHECOMHEYHOrO MPOMCXOXAEHUAR; t — NpPOMycKaHue aTMocdeps); 7T —
Temneparypa 3eMH Ol NOBEP XHOCTU; U~ NocToRHHaR CTedara—bonbumana.

3HaveHne anbbeno 3aKNtO4EeHO B npeaenax ot 0,07 (nyuHbte nopoabl) a0
0,61 (o6naka Bewepwl). Mpua =0, T = +6°C; npu a = 0,34 (cospemenHoe
3HadeHne ANA 3emMnu, NPOMEXYTOUHoe MEXAY OKeaHoM U obnaxkamu} n npu
oTcyTcTBUM atMocdepst T = —25°C. B p,eﬁcrsmenbnocm CPEAHAA TeMrepa-
Typa nNoBepxHOCTH 3emMnun cOCTaBnAeT +15°C. M3beitok B 40° MOXeT 6bITh
06YCROBNEH NapHUKOBLIM 3ththexTom aTmocdepbr {t << 1),

Mpobnema cocTouT B TOM, YTO S, cormacHo Bcem (CTaHAApTHbIM W He-
craHpaptHeim) Mopensm ConHua, Bo3pacTano B TedeHue npoluealumx 4 mnpa
net. MameHedue conHeYHOM NOCTORHHON $/S = 5t1% 3a MUNNKUapa ret, 4TO
AaeT uameHeHWe TemnepaTypb! Ha 4° 3a Munnuapa net. Ecnu 370 Tak, To 4 Mapa
ner Hazap 3emnA gomkHa 6b10a 6b1Th 3aMep3wen. Cher umeet ankbeno a = 0.9,
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6b1 knuMaT Havan GopMupPoBaTLCA Ha rnyBoko 3amep3wei 3emne, yBse-
ne S He MO0 Gbl PAacCTONUTL OKeaH, TaK Kak CBeT OTPaxancA 6l OT
neaAMON NOBEPXHOCTU. 370 HaxoAWUTCA B NPOTUBOPEYUU C TeM DaKTOM, 4TO
3emHan TemrepaTypa B npotuegune 4 mnpp ner 6sina 3aK/Mo4YeHa Mexay TOYKOMN
nnaeneknA fivaa (0° C) u TOYK oM naBrieHnA AHK {80°C).

VameHedne S MoXeT ObiTb KOMMNEHCUPOBAHO W3MEHEHWEM 2@ U ¢ BecbMa
cneuwdm\fcxwm obpa3zom, 4ToBbI B pe3ynpTaTe NONYYUTb NOCTORHHYO T. Us-
MeHeHNEe NeARHOU LWanku 1 obnavyHoro NOKpPoRBa BeLeT K UIMEHeHUIO anbbego a.

7%
750

. umMyr
< TeqpemiteiEL maKCENY
Puc. 2. 13merneHUA THMABPATYDS! Ha

nOBEPXHOCTH 3&Mﬂﬂ 3a MAHME 501
4 mnpa nev Jedembymensnsri ypodews

Z T
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Jropemy yerKUi MUREMY
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NameHeHune cogepxaHua CO, u H, 0 Beper k 13MeHEHUIO NponycKaHur f.
Mpo6nema coctouT B TOM, 4TO cNneayeT OXUAaTh NOMOXKUTENLHOW KIUmartu-
veck o 06paTHON CBA3UN BMECTO OTPULATENLHON:

{ﬂoabnmeHme }_, {Eonbu.le co, } [ Noruxerme [N {BOI‘IbLLIe cHera, |

TeMNepaTyps! “ 4 Boas! ITeMﬂepaTyprI‘_ MeHblLie BOAb! ]
A 3T0 NpuBOAUT K HecTaBunbHOM aTMoctepe BMeCTO CTabUnbHON. ITOT BLIBOA
nopTeepKAaeTcA dakToM HeobpaTWMOro napHUkoBoro 3ddexkTa Ha BeHepe u
HeobpaTUMCIA NegAHON 3noxuM Ha Mapce.

Cogepxanne CO,; B 3eMHon atMocdepe NoaBepPranock CUNLHOMY BO3Jel-
cTauio 6nocdepsi. EcTecTBeHHaA paMoaKTUBHOCT U NPUNMBHOE TPEHUE MOr U
AaTL 3HauYMTenbHylo senuuvHy W B npownom. Mpobnema B8 Tom, yTo BCe 3TU
IPheKTHl MMEIT BPEMEHHYIO 3aBUCUMOCTS, OTMNAIOLLYIOCA OT BpPEMEHHOM
3aBucumMocTv anA S, no3tomMy 6e3 3heKTUBHOW PerynupoBKU HEBO3MOXKHO
BOO6pa3nTe 10%-t0 TeMnepaTypHyto CTabusbHOCTL B TeyeHWe 4 Mnpa net (puc. 2) .

Ox. Nosnok o6patun BHUMaHMe' Ha TOT haKT, 4TO UMEIOTCHA TaK ke Apyrve
NPU3HaKK OvYeHb APDEKTUBHON perynuposxku. Hanpumep, Xopowo n3BecTHO,
YTO aTtmocgepHsiit KUCNOPOA 6bin CO3naH U Bocco3aasancA Guocdepoin. Mpu
cogepxaHUun kucnopoga Huwxke 10% ropeHue He 66iN0 HbI BOIMOXHO AaXe NpU
UCNONL3OBaHUKW B KayecTBE TONMMBA CYXOW apeBecuHbl. [Mpu coaepxaHum
ero soiwe 25% ropena 61 Aaxe cbIpas TPaBa U nec Nog Aoxaem. B HacTosiee
BpemA KOHUeHTpaUUA Kucnopoaa noaaepxusaeTcA Ha yposHe 21%. MNMpu Taxkon
KOHUeHTpaUUY HUYTO He ropWUT, ecnn BRakHOCTb MNpesbiwaeT 15% (Tak uTo
3enenan Tpasa w 3eneHbit nec B HesonacrocTn) . Kak nopaepxwsaetcA Takow
YPOBeHb Kucnopoga, HeCMOTPA Ha MOLUHYIO XUMUYECKYIO AUHAMUKY B Hawlei
Buocthepe (puc. 3), NPMBOAALLYH K OGHOBAEHUO BCEro aTMocgepHoOro Kvcho-
Poaa 3a 1000 ner?

—————.—

' Lovelock J.E. Gaia. Oxford University Press, 1979. 155 p.

79



—_— //Ilg’{g_f[_l f/l e 0 2) -

CH L Jerranue Pomocy 5 meEs
TRUCAEHYE 777 x1 /100 /2% w1 /100

J Li’lﬁ//fﬂ’ﬂ Guocgeng —

)’ Axaipobuasn Jurcgepa
l

ﬂifll,lfﬂﬂzlfl;{”” Jazapovenus 707 xi/ 108

” 3 \ ¥
L Jradxu

(
Pue. 3. iunaMuKa KUCnopoaa B atmocdepe 3emnu

NoBrok nNpWBOAMT [0BOAbI B MONb3y TOro, 4To Guocdepa, atmocdepa u
ruapocdepa 06pasyoT eAnHYI0 perysiupyemyro cucTemy, KoTopylo OH Ha3biBaeT
Fen (B npesHerpedeckoit Mudonoruu — GoruHa 3emnu, sHyuka Xaoca) . C no-
MOLUBIO CNeaYIoLLen Tabnuubl OH MNNICTPUpYeT, Kak paboTaeT lNeA.

CpenHue 3Ha-

ConepxaHue KOMMNOHEHTOB B NPOUEH Tax YeHUR yCTa-
HOBUBLUKUXCAH
napameTpoB
Osvext o In, |0, fcn, [no |ne, [eHiafcHt | Tew | fas
{koH- | (racu-| (xumu{ (kowTt{ (KOHT{ (KOHWT-| !KOHT-| {ne- nepa- | nexue,
Tpons [Tenb | 4eckoe|pons | pofs | pONe | ponb | peHoc | Typa, | aTm
3a orHAa) | Ha- 0,) 0,) pH) 0,} nona) | ©
Knu- npA-
MaTom) xerue)
3
Benepa 88 1.9 Cneant — — _ - - +477 90
Bes- 98 1,9 Cnenpr — 1071 — - - +290 60
MU3HEeH-
Han
3emnn . o
Mapc 95 1,9 013 — -~ - - - —53 0,064
Fen 0,03 79 21 10-* 10°% 10°¢ 1077 10°'"  +15 1

MoxkeT nyu ea 6biTb efUMHBIM OPraHU3IMOM, ONTUMUSUDYIOLLUM BCe CBOW
XUMudeckue v GuaniecKe napameTpsl B TedeHne 4 Mnpa net Ha 6naro Guonoru-
YeCcKOW 3BOMIOLUN?

leA, kak onucan ee JloBnok, BeaeT cebA NOQOBHO TAKOMY CIOXKHOMY XUBO-
My opraHuamy. Ho oHa He RBNRETCA NPOAYKTOM 6MONOrNYECK O IBOMOUMH,
MOCKONbKY 3BONIOUMA MMeeT OTHOLLEHWE He K MHAWBUAYYMY, @ K nonynauuu,
REeCTBYA NYTEM BbDKMBAHWR npucniocobnerHsIx. Moa3tomy, ecnu OHa cy-
LWeCTBYET HA CaMOM Aiene, OHa He MOXeT 6biTh CIOHTaHHO BO3HWUKILKUM TBOpE-
HUeM, HO BMOSiHE MOXET GbiTb Pa3yMHbIM apTedpaKToM, MepeHeceHHbiM Ha
3em/io U3BHeE. . .
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\leACTBUTENLHO NW OHa paGoTaer B 3TOM OATUMUIMPOBAHHOM TENEonOorU-
YEeCKOM CMBICNE, WUNU Mbi A0MKHLI UCKATh OOPaTHBIN NPUYMUHHBLIA MOPAAOK?
JomKkHbl M Mbl MOAHAMATL TaKie BONPOCLI: MNOYEMYy TpaBa CbiPaR WMEHHO
HacTONbKO, KaK 3TO MMeeT meCTO B pedcTeutenbHoctu? (Motomy uto 3ToT
ypoBenb BNaXHOCTU HeoBxoguM ANA ee COXPaHeHWUA NpM HACTOALLEM COp epKa-
HUM KuUcnopoda B aTmocthepe.) KXak nonywwnock, 4To Ham neobxoanm ioa
ANA Haulen wutosuakon xenesbl? (Mbl MCNONb3yeM €ro, NOTOMY YTO OH UMeeTcA
Ha 3emne U npoussoamTCcA u3 CH;l kak NpoaykT MeTta6onuama Bogopocnen,
KUBYLIMX B OKeaHe.) W Tak nanee u ToMy NofoBHOe...

Ms) octasunn npobnemy tepmuueckou ctabunbHocTn 6e3 otgeta. Ho ecan
Mbl 3afyMaemMcA Haa BONPocaMU O BEPOATHOCTW CYLLECTBOBAHUA BHE3IeMHbIX
UMBUM3AUMIA, O 3HAYEHURX BerN4YUH, BXOARLMX B (opMYyny U3 NeBRTU CO-
MHOXUTENER, — Mbl nyylle No3HaeM camux cebA. Takum ob6pazom, pasmeiune-
Hie Haf BONPOCaMu, NOAOOHBIMU 3TUM, NOMOXXET HaM MNPOANNUTL Benuuury 7.

\ B .

YAK 523.07 \
{
\

M.B. BonsxeruiteldH
BUOJIOTMMECKAA 3BONUMA U TEOPUA UHPOPMALLNU

A xouy ocTaHOBUTLCA Ha cBA3WU Mexay Suonoruueckon 3sonwouuen U IBO-
nouvent BeenenHon. 3aech roBOPWUNOCH, YTO Mbl A0MKbl paccmMaTpusate 610-
NOTNYECKYI0 IBOMICLUI0 KaK COBEPLIEHHO HeoBXOAMMOe CNEACTBME IBONOLUN
Bcenenton. Ho, KONW TaK, TO MOXET BbiTh, YXKe B MOMEHT Bur-Hanr, nepsuuHo-
ro B3pbiRa, 66IN0 3aNPOr PaMMUPOBaHO 3TO Halle coBewaHue? Takoro popa ta-
TankHOM AETEPMUHUPOBAHHOCTU, OYEBMAHO, 34eCb HET, U HET, MHe KaxerTcH,
HUKAKUX Hay4HbIX OCHOBAHWIA yTBEPXAaTb, YTO U3 3BOMOUMYU BceneHHon ¢ He-
U36eXHOM HeobXOAMMOCTbI0 BbiTEKaeT BO3SHUKHOBEHUE WU 3IBOMIIOLUUA >KU3HU.
Ho uTo oHa cywlecTBoBana u cywectrsyeT — B 3TOM Mbi He COMHeBaemca. YTo
e 0biero MeXAay 3B0MNOUNORHBIMAU POLECCaMU, € KOTODbIMU BCTPeYaeTCA
acTpocuavka, U BUONOFrUYECKUMU 3IBONMIOUMOHHLIMKU rnpoueccamu? Obuiee,
KaK A AyMmal, COCTOUT B CreayrouleM: U B TOM U B [PYrOM cnyvae nepexos
CUCTEMbBI  OT OAHOMO COCTOAHWA K APYrOMY NPOWCXOAWUT B Pe3yfbTaTe HeycTol-
YMBOCTU NPeALUECTBYIOILEr0 COCTOAHWUA, HEYCTOM4YMBOCTU B CTPOromM usuko-
MaTemMaTHYeCKOM CMbIC/Ie 3TOro CNoBa, NPU4YeM B PAfe CNy4YaeB BLIXOAOB U3
3TOR HRYCTOMYMBOCTU MOXeT HbiTb HECKO/bKO, T.6. BO3MOXEH Bblbop, B 3TOM
CMbICNe 3IBOSMIIOUMA 3Be3A CXOAHAa C 3BOSIICUMEN KUBLIX cyulecTs. BosHukaiot
Pa3nuyHbie 3Tansl, pa3nudtble CTAAVK 3TOU IBONIOUUK. Y 3BE3A TaK Ke CYLLecTBY-
€T cBoero pogsa 6opbba 3a cyliecTBOBaHWe, KOHKYpEHUUA 3a BewecTBO.
DeicteutenbHo, M3 Becex o6nacTert duankn Gnnxe Beero K 6uodmsnke actpo-
$hu3vuka, NOTOMY 4TO M Ta U ApYraA — UCTOPUYECKME HaYKM, B TO BPEMA Kax
06bi4HaA BKU3UKa He UcTopuuHa (O0Tkyaa NPOU3OLWEN AaHHbIA 3NeKTPOH, HAc He
WHTepecyeT, KOr4a Mbl ero uiyuaem) .

WHbopMaunoHHbie NOAXOAbL! K TaKoro POAa UCTOPUYECKUM ABfRIEHUAM Npea-
CTasnAoTcA obellaow M 1 uHTepecHbIMK. A He cTan Gt YTBEPXKAATL, YTO OHU
YXe OueHb MHOM0€ ganu PassuTUI0 peanbHO M HayKKU, HO TO, YTO OHM yrnybnaioT
NOHUMaHUe, NO-BUANMOMY, He NOANEXUT COMHEHUIO.

B BbicTYNNeHUMM No ofiHOMY U3 AOKA3AN0B A y)Ke FOBOPUS O TOM, 4TO cO3Aa-
HWe HOBOW WMH(OPMaUMK, a TaKOBOE NPOWUCXOAWT U B 3BoslounK BcenexHon, u
B 3gomouuv 6UONOruyeckoi, o3HayaeT 3aNOMUHEHWe CAyuarHoOro BbiBopa.
Ouenb ApKUil NpuMep 3TOro B8 GUONOrUYECKON 3BONIOLWUKU — NONOBOE PA3MHO-
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Tve, NOTOMY 4YTO B HEM NPOUCXOAMT 3anoMuHaHWe cnyyvyanHoro Belbopa. Huka-
KUMU 3aKOHaMu BOXKECKUMM UMK YeNnoBeYeCKUMU (MOXHO BHECTU MUWb HEKO-
TOpylO MONPaBKy Ha Nonoeoi oT6op M ob6bABneHna B HGpauHon rasevel He
NPeAYCMOTPEeHo, 4TC MMEHHO faHHaA napa ocoben aacT notomcTso. Mexay Tem
3TO NOTOMCTBO Y €CTb 3aMOMVHaHWe BblBOPa, NOTOMY YTO 3TO 3anomMuHaxbue pe-
KOMBUHAHTHOIO TeHOTUNA, KOTOPbLIA BO3ZHUK OT COYeTaHWA MaTepuHCKQW ANue-
KNeTKn 1 OTUOBCKOro crnepmaro3omnaa. 3HaunT ¢ 3TOr0 MOMeHTa BQ3HUKaeT
HeorpaHuueHHoe, No cyulectey, HoratcTtBo MHopMauuu, KoTopoe M CRYXNT
OCHOBOW ANA 3sonioumm.

B HexxvBOW npupoae Mbl TOXe BCTPEYAEMCA C HEOr PAHUYEHHbIM 60raTCTBOM

MH(‘bOpMaU,VIVI. CrakemM, HeT ABYX KaMelWKOB, 0OAMHAKOBbIM 0b6pasom obkaraH-

HbIX MOPCKUM npunboemM. Ho 3T0 He MMeeT HUKAKOr O 3Ha4eHUR, NOTOMY YTO Tam
HeT aBToKaTanu3a, T.e. HeT HacneacTBEHHOCTW, a 34eCb OHa ecTh. Takum obpa-
30M, Mbl MOXEM rOBOPUTb O BO3HUKHOBEHWMW, HAaKOMNJIEHUN 1 nepenaye MHPOP-
Mauun B xoae 3sonwouun. [MonsiTka nepeBoaa A3biKa Teopwu 3BOMIOUAN Ha
A3bIK TEOPUU MHPOPMaLUUN MPUHAATIEXUT KpyNHeWLeMy COBeTCKOMY Buonory—
akagemuky U.U. limanbrayseHy, KOTOpbIN, BO-NepBbiX, UCNONL30OBAN ANA 3TOTO
A3bIK OOLIYHOW KAHOHUUECKOW Teopuu UHAOPMaUUK, NONb3YIOWENCA NMOHATUEM
KonuyectBa uHdopmaumn. MukponHdopmMmaunA IKBMBANEHTHA IHTPONWU U nepe-
BOAMMA B 3HTPOMUIO KONUYECTBEHHO: Mbi MOXEM CKa3aTb, CKOMbKO CTOUT B 3H-
TPONUHLIX eanHNLAX OANH BUT MUKpPOUHBOPMaunM — oveHb fewteso, Npubnu-
autensHo 10716 apr/rpan. Ho 6onee cyluecTBeHHo BTopoe yTBepxaeHye Lmans-
rayseHa — erocnoBa 0 TOM, 4TO B 6MONOr MK BaXKHO HE KONNYECTBO, HO COAEPXa-
HWe Unu UeHHOCTb MHopMauuu.

MonbITKY aHanu3a3Toi npobnemMbl Mbl onybnuikosanu smecte ¢ [.C. YepHas-
CKMUM, B nocnegHee BpeMA 3Tol npobneme 6611 NOCBALLEH Uenblil pAL paboT.

B oTnuuMe OT KOMMYECTBA WMHGOPpMAaLMK, KOTOPOe CerogHa durypmupyer u
B MOMNYNAPHbIX KHWUrax, U B yuyebHUKAX, NOHATUE LEHHOCTU UHGOPMaLUN He
ABNAETCA YHUBEPCANbHLIM y)ke NOTOMY, Y4TO TO, YTO LIEHHO ANA OAHOr O Npuem-
HUKa — peuentopa WMHPOPMaUMKM, MOXXET He WMeTb HMKAKOW LEeHHOCTW ANA
apyroro. fl npuMBeAYy Takon MpWMep: KakKoe KONWYeCTBO WHopmauum co-
AEPXUTCA B CTPYKTYpe ronoBHOro mo3ra 6bika? C TOYKM 3peHNA  yuyeHoro —
COTHU 1 TbICAYK 6KT. C TOYKW 3peHUA MAcHUKa — He Bonee 5 6uT, NoToMy 41O
MO3r Bbika — 3TO BCEro HaBcero ofHa U3 NpUMepHO TPUALATK YacTen, KOTopble
vuayT B nuwy. A norapudm Npu OCHOBaHWW ABa OT TpuALATH — 3ITO BEAUYUHA
nopAaKa NATU. Tak 4TO 3TO OTHOCUTENbHbIE BENWYUHDLI, U NMPEXAE BCErO HYXHO
pa3obpaThCA B TOM, YTO Takoe LeHHoCcTb. Mbi He MOXkemM onpeaenATh UEHHOCTb
nHhOopMaLUN HE3aBUCUMO OT Mpouecca peLenuui — BOCNPUATHA UHDOPMaLK,
B TO BPEMA KaK B KaHOHWYECKOI Teopun MHOPMaUUnU 3TO NOHATUE NONTHOCTLIO
otcyTtcTByer. Peuentop B 0BbLIMHOW KaHOHMYECKOW Teopuwm MHOpmauuu ymeer
TONLKO OAHO: OH yMeeT OTANYMTL oaHy GyKBY OT APYroi, a uTo 3HauuT 3Ta
6yKBa, ero He MHTepecyeT. ITO AOCTOMHCTBO, @ He HeAOCTaTOK KaHOHWYEC KoM
Teopuu. Ecnm A XOuy rOBOPUTb O LLEHHOCTH, A AOMKEH PAaccMoTpeTb NPOUEecC
peuenuwn uHpopMauuy, M60 O LEHHOCTU A MOrY CYAWUTb TOMLKO NO Mochnea-
cTBMAM peuenuun. M Torga, Npu BHUMaTeNnbHOM aHanu3e 3TOW CUTyauum, Bbl-
ACHAETCA, 4TO peuenuua vHdopmMauun ecTb, BO-TIEPBbIX, NPOLLECC HEpaBHOBEC-
Hull. Bo-BTOpLIX, ANA TOro 4ToGblI peuentop BocnpuHuman UHGOPMaLKUO, OH
AOMKEH HAXOAWTLCR B HEYCTOMYUBOM COCTOAHWUM, U BOCTPUATUE uHGOpMauum
AOMKHO €r0 U3 3TOro COCTOAHMWA repeBoAuTs B Gonee ycTonuusoe. Mpyb6biit
nNpUmMep — CKaXem, A MOTY NONYYUTb HOBYIO WH(MOPMaUUIO, NPOYUTAB HEKYIO
KHUry. [nAa Toro utobbi ee NpounTaTth, A AOMPKEH NpeXAe BCero 3HaTb A3biK,
Ha KOTOPOM 3Ta KHUra Hanucaxa, 3HauuT, A0MKeH GbiTb OnpeaeneHHbIn ypoBeHb
peuenuyun. U, BO-BTOPbLIX, A AOMKEH XOTEeTb ee NPOYUTaTh, T.e. Y MeHA AOJMKHa
6biTh UEfb, 8 HanuuMe Uenu o3HauaeT Hanuume HeyCTONYMBOCTU, TOTOMY 4TO
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A XO4Y 4TO-TO NMpoYUTaTL, TO Neperay B Bonee ycTonunsoe cocToAHMe, Npo-
oHoe. CnepoBaTensHO, peuenuuA — MPOLECC AOCTaTOYHO CNOXKHbIA, KO-
Topbi TpebyeT yueTa BCex 3TUX CUTYaUUMOHHBLIX MOMEHTOB. Ho Mbi MOxem
WTb NPOLLE, Mbl MOXXEM CKa3aTb, 4TO Mepod LEeHHOCTW uHbopMauUn
ABNAETEA HE3aMEHMMOCTH 3TON MHEOP MaLUUM ANA KAaKOro-To NpoLecca.

Tenelb A HEMHOr O OTKTNOHIOCH B CTOPOHY.

Ob6cyxnaeTtcA Bonpoc O TOM, KaK MOHATbL HeoGpPaTUMOCTb 3BONIOUMMK, Ha-
fpasfeHHOCTb 3BOMOUMKM, Kakue MPUHUUNLI HEeoBXO0AMMbI ANA ROHWMaHUA
6uonoriegkon Isonounn. B HepasHoO onybnuKoBaHHON »ypHanom ''3xaHune—
cuna’’ nocmeptHoit cTatee H.B. Tumodeesa-Pecosckoro ykasniBaeTcA, YTo, No-
BMAUMOMY, 'Tex ABYX NPUHUMNOB, KOTOpPbIMWM Mbli NOKa pacnonaraeMm, anf
3TOro HepoctatodHo. OH cnpaBeanvBO CYMTaeT YCTAHOBMNEHHbLIMU cheaylow e
npyHUUNBLI: ecTecTBeHHbIM OT6Op M To, 4TOo TumModees-Pecosckuii HasbiBan
KOHBapMaHTHOW pegynnukauuen reHetuueckx mosekyn AHK v PHK. KoH-
BapWaHTHO — 3T0 03Ha4aeT, YTO eCNIM A BHEC KaKWe-TO MYTaUMOHHbIE U3MEHEHWUA
B UCXOAHLI TEHOM, TO OHW Aanbllié Heor paHMYEHHO BOCTNPOU3IBOAATCA. YTo
K€ MOXHO K 3TUM ABYM NpuHLKUNAM 0,06aBUTb, UHO NX BCe-TakM HELOCTaTOYHO?
CneayeT nu M3 HUX HeNocpeAaCTBEHHO, YTO 3BONOUUA AOMKHA 6bITh HeobpaTu-
MOWM W HanpaBneHHoW? B kauecTBe TpeTbero npuHuMna HeE3aBMCUMO OT ITOW
CTaTb BLIABUMaeTCA YCIOXHEHWE B Xoae 3Bomoumu. [lpexae Bcero Hy>XHO
onpeaenuTh, 4TO Takoe CNOXHocTb? CTporoe onpeaeneHue 3TOro NOHATUA
umeetrcA B paboTax martematukoe Konmoropoea, YautuHa, MapTtuHa-l1éda.
OnpegeneHne cocTouT B TOM, YTO MEPOWA CMOXKHOCTU COOBLIEHUA MOXeT Cy-
XWUTb KONUYECTBO BUT, T.e. KoNMuecTBO MHMOPMaLMM, 3aKI0YEHHOEe B KpaTuyan-
wei nporpamme, KOAUP YIOLENH UMK FeHepupyloulen 3To coobuierme. Hy, Hanpu-
Mep, A flepeaald Ha APYryo NnaHeTy, rae yXke CUAAT MHONNaHeTAHe, u ux oTo-
rpacdupyloT nNpeacTaBUTenW Npecchi, NocnegoBaTeitHocTs unudpp 3, 14, 16 u 1.4.,
MOry nepeaatb o4eHb Gonblloe uyucno uudp, Kasanoch 6bi, HeyNOPAAOYEH-
Hbix. Ho ecTb kpaTtyaiiwan nporpamma, OfiHa rpeueckan 6yKBa 7, O3Ha4aloLL,an
OTHOLWEHUE ANIMHbI OKPYXXHOCTU K ee AMamMeTpy. ITO cryyaid 6onblion nNpocTo-
Toi. B cryyae CNOXHOCTUM — cucTema OKa3blBaeTchA TeM Boree CNOXHON, Yem
ANVHHee MUHWManLHaa nporpamma. Hanbonee cnoxxHoe U3 Bcero, YTO Mol
3Haem, 370, BO-NEPBbIX, MHANBUAYYM, YeNnoBeYec Kan MHAUBMAYANbHOCTh, U TBOP-
YecKoe cosfaHue 4enoBeka, CKaXkeM, XyAOXXeCTBeHHoe npousseaeHue. i 1o u
Apyroe Mbl He MOXXeM 3anporpamMmupoBaTh yKOPOUYEHHLIM CMOCOBOM, XOTA B
aHINO-aMEePUKAHCKOW nuUTepaType, HAacCKOMbKO MHe W3BECTHO, CyuiecTByeT
COKpallleHHOe W3NoXeHWe BenUKUX NPOU3BEAEHUI MUPOBOWN NUTEpPaTypbl U
MOXHO 3a OYeHb KOPOTKOe BPemMA NpovecTb, ckaxeMm, 'BoiHy u mMup’’ Ha Tpex
CTpaHnukax. Ho 370, oueBMLHO, He afleKBaTHaA nepeaaua.

B cBA3M ¢ aTUM A XoTen 6bi yKa3aTh, YTO CAOXKHOCTL XMBOIO OPFaHU3Ma, u3-
HU, eOMHCTBEHHOW, KOTOPYIC Mbl 3H3aeM, UMeeT WUepPapXMYEeCKUN xapakTep.
A yxe roBopun, 4To MakCUManbHO CROXHA YefOBEYECKaA NUYHOCTb. 3aMeHUMbIX
HeT. B kakom cmeicne? B cmbicne nuudocTn. Ho ecnu roBopute o uenoseke,
0 ToM xe JlbBe ToncToM, kKak o nNpeactaBuTene Buaa Homo sapiens, To oH
3KBMBaneHTex NOO6OMY APYTOMY NPeAcTaBUTENto 3TOr o BMAA U3 NIDA LW, HacenAo-
WMx unu HacenAswunx 3emmo. Ecnu rosoputs 0 MAEKOMUTAIOLWLNX, TO OH 3KBU-
BaneHTeH nioboi aByyTpobke. Ecnu roBoputs 0 No3BOHOYHbIX BOO6LUE, TO OH '
3KBuBaneHTeH nobon kambane u 7.4. Kopoye rosopsa, nMeetca o6beKTUBHO CY-
WECTBYIOWAA MepapxvA, U NepBoe ee OTKPbLITUE, OAHO U3 BeNMYanlwnx cobbiTui
B ucTopuu ecTecTBO3HaHWUA, Gbia UMEHHO KNacCUUKAUMA BUAOB, KOTOPYIO
Aan Nunxen, 6e3 Junrea HW 0 Kakom JlapBuHe pedu GbiTb He Morso. Bot To,
UTO OTHOCUTCA K CNIOXHOCTH.

Bospacraer nu croxHocTe B xoae ssonmouuu? [a, KOHEYHO, YEAOBEK MHOMO
Choxnee cuHe-seneHon BoAopocan. OAHAKO UMEIOTCA WU oBpaTHble CUTYaLM,
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