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Hcxonst m3 HOBOro (pM3MUECKOro MOAXOJa B OIMCAHUM XapaKTEPHCTHK XHBOTO
BEIECTBA BIIEPBBIC YNAJIOCH IMOJIYYNTh YMCICHHOE 3HAYEHHE MACCHl )KMBOTO BEILIECTBA BO
Bcenennoii, komraecto 6uocdep Bo Beenenmoii (Npio=3,310%), kommuectBo 6Hochep B
nameii Nanaxtike (N~(120,5)-10%). IIpu sToM cpeHee paccTosHHe Mexay Grochepamu B
lanaktuke coctaBmsier | <25 cB.mer. OnHAKO BEpPOATHOCTH OOHApPYXKEHHS BHE3EMHOMN
IUBWIM3ALMYM, AHAJIOTUYHOM 3€MHOM, Maja, P~10°. Iloka3ana NPUHIUIIAAIbHAS
HEIPUIOJHOCTh  IApaiurMbl OKCIAHCUBHOM W  OKCTEHCUBHOM CTpaTeruil pa3BUTUSA
COBpPEMEHHOW TEXHOT€HHOH 3eMHOW ImBmiM3anmuu B pamkax SETI. Boree peamuctuuHoit
SBJSIETCSL ~ CTpaTerMs  WHTEHCHBHOTO  pa3BUTHS  IIMBWIM3AlMM C  HCIOJIB30BaHHEM
HHU3KOIHEPreTHYECKMX KBAHTOBBIX TEXHOJIOTHI, YTO JIeNIaeT [MBUIIN3AIMIO MaJIOU3IIydaronen
U MPAKTUUECKH He 0OHAPY)KMBAEMOI B 3JIEKTPOMArHUTHOM JIMalla3oHe.

Kiouesvie cnosa: SETI, konmdyectBo 6uocdep Bo BeeneHHoit, acTpoOHOIOTHS, )KU3HD
B ['amakTuke, cTparerusi pa3BUTHsl IUBWIM3AIMK, HOBBIE CPEICTBA CBSI3H, TEPMOJAWHAMUKA,
TEMITOITUHAMHKA.

OnpeferieHre KOJIUUeCTBAa 0OMTAEMBIX IIJIAHET HAa CETOAHSIIHUMN JCHb SBJISCTCS CIIOXHOMN 3a-
naueii. OO0Hapyx)eHHe B ['alakTHKe TMTaHTCKUX O0JIAKOB C OPraHMYECKUMH MOJICKYJaMH YKa3bIBaeT
Ha TO, yTo B KocMoce cymiecTByeT eCTeCTBEHHBIE pe3epByaphl IS MMOCTPOSHHUS BEIECTBA KU3HU —
HYKJIGHHOBBIX U aMHUHOKHCIIOT — B TIOJXOMSIIUX YCIOBHIX Ha OMpEJENeHHBIX TuaHeTax. HemaBHue
WCCIIEIOBAHUSI METEOPUTOB ¢ Mapca MO3BOJISIOT CAENaTh 3aKIII0UeHHE O CYIMECTBOBAHUN HEKOTOPBIX
¢dopM sku3HM Ha Mapce. DTOT BBIBO] ONTUPAETCS HAa M3BECTHBIN (DaKT CYIIECTBOBaHUSA Ha Mapce pycen
BBICOXININX peK. KpoMe Toro, HelaBHUE UCCIIEAOBaHUS TIO3BOJIMIN O0OHAPYKUThH 3aMEP3IIYI0 BOLY MO
MOBEPXHOCThI0 Mapca. OpraHuuecKkre MOJIEKYJIbl 0OHAPYKEHBI M B BEIIECTBE KOMET, KOTOPBIE TAKKE
MOJKHO pacCMaTpUBaTh KaK KOHIIEHTPATOPBI OPTAaHUKHU M TIEPBUYHBIX PEAKIIU CUHTE3a OPraHUYECKUX
MOJIIEKYJI, 0cOOeHHO Tipu MpuOImKkeHnr K COJHIYY ¥ IpyTHMM aHAJIOTWYHBIM 3Be3naM. MccienoBaHus
nocneaHux 20-TH JIET MOKa3aiH, YTO HEKOTOPhIE KUBbIE MUKPOOPTaHU3MBI YPE3BBIYAHO YCTONYHUBEI
K HEOJIAarONPHUATHBIM YCIOBUSIM U CLIOCOOHBI BBDKHTh B YCIOBUSAX KOCMUYECKOIO BaKyyMa.

COBOKYITHOCTD BCEX 3THUX (DaKTOB MO3BOJISET CIIENIATh BBIBOJ O TOM, YTO JKU3Hb HE 00s3aTe/b-
HO 3aponuiachk Ha 3emuie (WM gake Ha Mapce), a 3acenmia 3eMiio, Kak TOJIBKO Ha IUIAHETE TOoCcie
OCTBIBaHUS BO3HUKJIM MOIXOASIIUE yciioBus. Takum oOpa3oM, 3eMHas Ouocepa He SBISETCS YHU-
KaJILHOU U € JUHCTBEHHOH B [ anakTuke min BeeaeHHOI.

Toraa Bo3HMKAET 3aKOHOMEPHBIN BOIPOC: KAKOBO KOIUYECTBO oOMTaeMbIX TutaHeT? Jlo He-
JIABHETO BPEMEHHU CYIIECTBOBAIM TOJIBKO BEPOSTHOCTHBIC OLIEHKM THIa (opmyisl [Ipeiika, KOTOpbIE
HOCHJIM TIPEMMYIIECTBEHHO rMIToTeTHIecKuii Xapakrep [18-20].

Hcxoas u3 HOBOro (hU3MUYECKOTO OIUCAHMS XapaKTEPUCTHK KUBOTO BEIECTBA, YAAJI0Ch MOJTY-
YUTH JIOCTATOYHO TOYHBIE KOJMYECTBEHHBIC OIEHKU MaCCHI )KHBOT'O BEIIECTBA H, COOTBETCTBEHHO, KO-
nuyecTBa OHocdep, sKBUBATCHTHBIX 3eMHOM [2, 3]. CyTh HOBOrO Mmojaxojaa B cieayromieM. Kax b
JKUBOW OpPraHW3M, HaYMHAS C KJIETKH, XapaKTepU3yeTCsS CTEIIEHBIO YIIOPSIOUYSHHOCTH, KOTOPYI MOX-
HO BBIPa3uTh depe3 GopMysbl Ui KonmdectBa nHpopmanuu. OJHAKO, B CTaHAAPTHOM TOJXOJE K
orieHKe WH(OpMAITMU B XKUBOM opraHusMe, npemioxkeHHoM JI. A. bmomerdensaom [1], kommdecTBo
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nH(pOpMaIUU B OHMOJIOTUYECKOM OOBEKTE HE OTIMYAIOCH OT KOJUYECTBA MH(OPMAIMU B HEKUBOM
MUHEpaje — KaMHEe — TOT0 ke Beca. Takum o0pa3oM, CTaHIapTHBIA TEPMOJAMHAMUYCCKHNA MOIXO0]]
3aBell B TYNMUK. Beab OTIMYME )KUBOTO BEIIECTBA OT MEPTBOTO KPHCTALUTUYECKOTO COBEPIIEHHO OYe-
BHIHO. AHAIH3, IPOBEICHHBIA aBTOPOM, TIOKA3aJI, YTO B TAKOM ITOAXO0JI€ COBEPIIICHHO HE YIUTHIBACT-
Csl MMHAMHYECKHI XapaKTep KUBOTO BEIIECTBA, CBA3AHHBIN C €r0 OMOXUMHUYECKON TuHAMUKOW. MHBI-
MU ciioBamH, hopmyna braromeHdensaa moaxoauT sl «MTHOBEHHOT0», «3aMOPOXKEHHOT0)» COCTOSHIS
JKUBOTO BEIIECTBA, KOTOPOE NEHCTBUTEIHLHO B TAKOM CTATHYECKOM COCTOSIHUHW NPAKTHYCCKUA HE OTIIH-
yaeTcs OT Kpuctawia. bosee Toro, Bes TepmoauHamuka bonbiiMana-I'n60ca-DiHIITeiiHA cripaBen-
Ba TOJIBKO B MpeJeiax «3aMOPOKEHHOTI0», KBA3UCTAIIMOHAPHOTO )KUBOT'O COCTOSHHS. YYET JKE TEMII0-
PaNbHBIX, BpEMEHHBIX (METPHYECKHX) CTENIEHEW CBOOOIBI TTO3BOJIMII aBTOPY 3HAUMTENFHO OoJlee ajieK-
BaTHO OIHMCATh CTATYC KMBOTO BEIIECTBA, KOTOPOE B CBOMX MPOSBICHUSAX JOCTATOYHO 3PUMO H SIBHO
OTJIMYAETCS OT HEXUBOTO [2, 3].

TemnopanbHbie (BpEMEHHBIC) CTEIICHU CBOOO/IBI OMHMCHIBAIOTCS KOJIMYECTBOM BPEMEHHBIX WH-
TepBaJIOB Aty Kak MUHUMAJILHOTO MHTEpBaJla BPEMEHHU, HEOOXOUMOI0 JIsi KOHTPOJIS HaJ OHOXUMHU-
YeCKHUM TPOLIECCOM IIPH 33/1aHHON TeMIeparype.

= h = - -
A, = =12310 M cex. L)
2KT
[To3romy B opmyiy Ui KOIMYSCTBA UH(POPMALIMH, UM CTCIICHN YIIOPSII0YSHHOCTH KUBOTO
BEIICCTBA, BXOIAT KaK CTaTUYCCKUE, TAK U TEMIIOPAJIBHBIE CTCTICHU CBO6OI[I>II
= . & . . = h . = h .
| = KT 2t In(Per 2y, P& Y o Ws, = 27N, )
rae Pﬁtk “t/ ﬂtk — KOJIMYECTBO TEMMOPAIIBHBIX CTENeHeH CBOOOBI OpraHu3Ma 3a XapaKTepHOEe Bpe-

M t (HarpuMep, BpeMsl )KU3HEHHOTO 1IHKJIA WM IIMKJIa pasMHoxkeHHs). KonuuecTBo uHpopManuu B
’KABOM OPraHM3Me KaK PHEPreTH4eCKOM M INPOCTPAHCTBEHHO-BPEMEHHOM OOBEKTE BBIPAXKAETCs KOJIHU-
4ecTBOM MHBapHaHTHbIX siueek [Tnanka [3]. [Ipu 3ToM KOJIMYECTBO TEMIOPAIbHBIX CTENEHEN CBOOO B
OpraHM3Ma ONHUCHIBACTCS TEMIIOAMHAMHUKOM, aHAJIOTHYHO TepMoauHaMuKe. Takas MeTpuueckas yro-
PAJOUYEHHOCTh )KUBOT'O BEIECTBA MMEET SHEPreTUUECKUH aHAJIoOr: OHA COOTBETCTBYET KBUBAJIEHTHO-
My KOJMYECTBY SHEPIUH, KOTOPYIO HEOOXOAUMO 3aTPaTUTh AJIs MOJJIEP/KaHUs TMHAMUYECKON CTPYyK-
TYpBI HBOTO BEIECTBA, ET0 BPEMEHHBIX CTeNeHei cBOOOIbI — TO €CTh [l MOJJIEpKaHUs CTaTyca
MMEHHO JKMBOTIO BELIECTBA. BhIuKCIIEHNs MOKa3bIBAIOT, YTO HEPreTHYECKUI JKBHUBAJIEHT BEChMA Be-
muk [2]. Jlns kiaeTku ol cocTapiset: Eg T 10%Tx/c; ans Guocdepsr — = 7 10*Ix/c. Ira suep-

T Ha 7—8 MOpsIKOB MPEBHIIAeT SHEPTHi0, noaydaemyro ot Comana. Tem He MeHee, ee IKBUBAJICHT-
HBI ICTOYHHUK MOXHO YKa3aTh — 3TO HEpPrus BakyyMa BceneHHOH, onpepensionias ee TMHAMUKY U
CTPYKTYPY:
Evac Myc?75210°x sat, 4,49 10 ¢ ?3)

Hcxonast u3 Toro, 4ro nHGOPMAIMOHHO-IHEPTETHYECKOE COJCPKAHUE BCEX CTPYKTYPHBIX TJIO-
0aNbHBIX YpPOBHEW MaTepud BO BceleHHOW (I1a3MEHHOTO 3BE3IHOTO BEIIECTBA, BEIECTBA ILUIAHET,
aTOMApHOTO BOJIOPOJA TYMAaHHOCTEH ) IIPHOIM3UTENBHO SKBHBAIEHTHO [ ~ 10° Jix/c, uto BbIpaXaeT-
csl B IPUOJTU3UTETHHOM PAaBEHCTBE KOJIMUECTBa siueek [1aHka, MPUXOSAIINXCS Ha KaXKIBIH CTPYKTYP-
HBII YPOBEHb, MOKHO 3aKJIFOUUTh, YTO BO BceneHHON HaxomuTcs He Oonee Ey | Eyio = 10%° ouocdep,
SKBUBAJIEHTHBIX 3€MHOH, ¢ 00mel Maccoit ~Mypio ~ 10**° kr. A ¢ y4eToM TOro, 4TO SHEPrHs BAKyyMa
MOJXKET PACIPEIENAThCA Ha MOJIePKaHue HECKOIBKUX CTPYKTYPHBIX YPOBHEH — TaKWX KakK 3BE3IIBI,
IJIAHETHI, TEMHOC BEIICCTBO U AP. — KOJIMYCCTBO DHEPIUU BaKyyMa, IPUXOAANICCCA HA MMOANCPKAHUC
BelecTBa ouochep, MOXKET ObITh B HECKOJILKO pa3 MeHbine. OIEHUM 3TO KOJU4eCTBO Onochep Tou-
Hee. KonndecTBO aMUHOKHCIIOTHBIX OCTATKOB JKMBOTO BelllecTBa BeenieHHOMH cocTaBIiseT:

Par = Ny /P& ~2,6:10%, (4)
rae N, =3,47-10"" i — xomuuectso sueek Ilnanka, nim neiicTBre BeenenHoit.

B s1oMm ciydae konmdecTBo 6uochep BeenenHol cocTapser:
= 18
Npio Pt /Nir =3,3-107, (5)
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rae Nt — 4YHMCIO aMUHOKHCIOTHBIX OCTaTKoB Ouocdepnr 3emiu, Ngr= NBE "b’z7,9‘1039, NBE —

4rca0 6aproHOB 3eMHOI 6rnochepsl, P~1/340 — uncneHHbIi KO3DQHUIUEHT, OPEASIIAIOIINI KOIHYe-
CTBO aMUHOKHCIIOTHBIX OCTATKOB B KHBOM BEIIIECTBE [0 OTHOIICHUIO K OOIIEMY KOJHYECTBY aTOMOB.

OTMmeTuM TaKxe, 4to = /2T , Tne a=1/137 — mnocrosHHas TOHKOW CTPYKTyphl. [Ipu 3TOM

V2T =25 — k03 GUIMEHT oTHOmMEH!s 00IIeil GHOMACCH! K ee cyxoMy BemectBy [21]. o " — mpu-
ONM3HUTENTFHOE KOJTMYECTBO MOJIEKYJI B CPEAHEM YUHTHIBAEMOM aMUHOKHCIOTHOM OCTAaTKe.

[Tpu 5TOM Ha XU3HB, COCPEIOTOYCHHYIO B OHocdepax, MPUXOANTCS, IO OUYCBHIHBIM HPUYIH-
HaMm, 99,9% maccel, a BO3MOXHBIE paccessHHbIE OaKTEPHH U UX CIIOPBI COCTABIISAIOT HUYTOXKHYIO YaCTh.
MsI cuutaem, B coriiacuu ¢ BeiBogamu B. W. Bepnazckoro [7] u npyrux uccienoBareneii, 4to ;KUBoe
BEIIECTBO SIBJISIETCS] 0COOBIM, HO €CTECTBEHHBIM COCTOSTHHEM BelllecTBa BceneHHOl — TakuM, Kak BO-
ia, JIe1, MAHepabl, mia3Ma u ap. [Toaromy, mogoOHO TOMy, Kak BEIIECTBO B BHJIE IIPOTOHOB, HEHTPO-
HOB M DJICKTPOHOB COCPEIOTOYCHO OOJBIICH YacThiO B BHJE IUIA3MBI B 3BE3[aX M COCTABIISIET OKOJIO
0,045 maccer BeeneHnHoid, a mmaHeTsl — B 00J1€e yIOpsIOYeHHON, YaCTUYHO KPUCTAILTHIECKOH Gopme
COCTABNAIOT NpubIH3uTeIbHO 10 Macchl BeeneHHOl, Tak ¥ BEIeCTBO KHU3HH COCTABIIET COBEPIICH-
HO OTIpEeJICNICHHYIO BEMYMHY M JIOJDKHO OBITH paclpeesieHO BO Bcell BceneHHOI aHAMOrMYHO 3BE3-
JlaM U TJIaHeTaM. JTO MOXHO CBS3aTh C MPUHIMIIOM MaKCUMyMa MIPOU3BOJICTBA SHTPOIHH B 3aJIaHHBIX
ycinoBusX. boiee Toro, ynopsjo4eHHOCTB )KMBOTO BEIIECTBA TAKOBA, YTO HA OAWH OAapHOH U 3JIEKTPOH
(IPOTOH WIH HEHTPOH) JKMBOTO BEIIECTBA MPUXOXHUTCS OKomo 1,75-10 GapronoB (mpoTOHOB H
HEHUTPOHOB), I aTOMOB T'a3000pa3HOTO BOAOPOa BO BeeneHHOM.

VYuuThIBas, 4TO CyMMapHas Macca KpPUCTAIMUECKHX IUIaHET BO BCeneHHOW cocTaBisier
~10°2-10% = 10" xr, momy4aem, 4TO HA OJMH GAPHOH MIAHETHOIO KPUCTAIIMUECKOTO BEIIECTRA MPH-
xoxutest okoio 10°2° /10 ~ 10%° Gapronos BeereHHOIA.

Takum 00pa3zoM, CTeNeHb YHOPSAOYESHHOCTH )KUBOTO BEIIECTBA 110 OTHOIICHHIO K TUIAHETHO-

1,75°10'8 ~

= 35°10'%, a mo orHOweHMIO K BEIIIECTBY BOJOPOJHBIX O0JIaKOB
510

My COCTaBisieT Z;=

Z,

T ~
= % ™ 35'10' (rue Gapuonnas mioTHOCT 2 B 2—129U ).

Kpome Toro, ectb OCHOBaHUS TOJNarath, YTO JKUBOE BEIIECTBO 3aIlONHACT coOOW Bce paspe-
LIEHHBIE CTPYKTypoii BeeneHHO# ypoBHH 1 Koin4yecTBO Onocgep GJIM3KO K MAaKCUMalIbHO BO3MOXKHO-
My.

[lonmy4yeHHBIE HAMH COOTHOIICHHUSI TOBOPAT O KOCMHUYECKOM OOYCIOBICHHOCTH ()eHOMEHa
JKU3HH U 3aKOHOMEPHOCTH CYIIIECTBOBAHHS YKHBOH MaTEPHH.

OleHNM Teleph KOTHIecTBo bruocdep B Hammeli [anaktike ¢ maccoit M~10"kr.

Ha 1,56:10" 6apuonos Bcenenmoii mpuxomures ~3,3-10" 6uocdep, Torma B [anakruke npu-
emmsutensHo (120,5)-108 Grocdep, To ects okonmo 100 . 6uocdep). IIpu ycioBur HX paBHOMEp-
HOT'O pacIipefiefieHHs] B IPOCTPAHCTBE, CPEAHEE PACCTOSTHUE MeX 1y Onochepamu B Haweil ['anaktuke
(Mueunsiit ITyTs) cocraBnsier R=25 cB.iet.

C y4eToM BO3MOYKHOTO «I10siCa KHM3HU» B KOpOTalMOHHOM kpyre ["anakruku [13], mmotHOCTD
Oounocdep MOXeT OBITH BHIIIIE B HECKOJIBKO pa3, U CPeJHEE PACCTOSTHHE MEXIY OnocdepaMu MOXKET co-
Kpararbes 10 12—15 cB.iet, To €CcTh 10 OJMKANUIIMX 3BE3IHBIX CHCTEM.

Takum 00OpazoMm, BIepBbIe MOJYy4YeHHbIe YHCIEHHbIE 3HAYEHUs, CBA3AHHbIE C KOCMHYe-
CKHMH XapaKTepUCTHKAMH KHBOT0 BelleCTBA, YKA3bIBAIOT HA CylleCTBOBaHHe B Haiell ["anak-
THKe 0KO0JI0 CTa MWIJIMOHOB OHoc(ep, B HEKOTOPOHl CTeNeHH aHAJOTMYHBIX 3eMHOH. DTOT pe-
3yJIbTaT MOMOXET 00Jiee YBEPEHHO MCKaTh OOMTaeMble IJIaHETHl B OKpecTHOCTSIX COTHEYHOH cucTe-
MBI

OpHako BO3HHUKAET Japyroi Bompoc. Kakue u3 3Tux 00MTaeMbIX IUIAHET HACEICHBI pa3yMHON
xu3HBI0? [lormpoOyeM HaMeTHUTh CTIOCOOBI PEMIEHHS 3TON TIPOOIEMBI.

W3 mony4eHHBIX HAMU PE3yJIbTaTOB CIIEIyET, YTO B OKPECTHOCTAX 3e€MIIM Ha PACCTOSTHUU OKO-
mo 110 cB. et MmoryT HaxoauTtbes oT 85 (MuHMManbHas onenka) no 600-700 (MakcuManbHAs OIIEHKA
Ha OCHOBE THIIOTE3bI O «II0sICE XKU3HU» B KOPOTAIIMIOHHOM Kpyre) 6uocdep. OTHOIIEHHE BPEMEHH CY-
IeCTBOBAHMs XM3HK Ha 3emuie (4-10° mer) kKo BpeMeHM pa3BuTHs pasyMHOro cymecTsa (4-10° ner)
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cocrapiser: Ky ~4-10°/4-10° ~ 10*. TIo3TOMy OpHEHTHPOBOUHAS BEPOSTHOCTH TOTO, YTO XKM3Hb HA
COCEJHHX IUIAHETaX HAXOJWUTCSA HA ONM3KOM K HAM CTaJuu pa3sutus, coctapiser P ~ 10 ITosromy,
CHUHXPOHHBIE IO Pa3BUTHIO IUTAHETHI HAXOASTCA, BEPOSATHEN BCETO, 3a MpeienaMi KOMMYHUKAallMOHHO-
ro Gapbepa. Eciy ’e yUHTHIBATH TEXHONOTHYECKUI HHTEPBA pasBUTHs HuBmIH3amuy (t ~ 10°™ ner),
o K, =4-10°/ 10%* = 10°°.

DTO0 O3HAYAET, YTO HMBUJIM3AIUS, TEXHOJOTHYECKH aHAJTOTMYHAS 3eMHOIl, — JJOCTATOYHO
00JIbIIAS PEIKOCTh H HAXOAUTCS HA PACCTOSTHUSAX 00Jiee HECKOJBKHUX THICSIY CBETOBBIX JIET OT
3emiu. Takum 00pazom, okpyxarorie 6nocdepsl MOKHO pa3AeinTh Ha ellle He UMEIOIUE PasyMHYIO
KU3Hb U UMEIOIIUE €€ B BUJE pa3BUTON IuBMWIN3anuy. BOau3u 3emMian HeT HUBHIN3ALMIA, HCIOJIb-
3YOIIMX PaAHoCcBsA3b. OTO MOATBEpXKAaeTCs Oe3ycnemHbMu 40-IeTHUMU MONBITKAMH IOIYYEHUS
PaAMOCUTHAIOB UCKYCCTBEHHOTO TPOUCXOXKACHHA. Y YUTHIBAs, YTO YEJIOBEUECTBO BIIAZCET PATHUOCBSI-
3p10 OK0J10 100 NeT, MOKHO yTBepkaatTh, uTo B pagmyce 100-150 cBeTOBBIX JIET HET aHAIOTUYHBIX IIH-
BUJIM3ALHI, YTO COTJIACYETCS U C HAIIUMU pacyeTaMu.

[ToliMaTh paiMOCHUTHAIBI YK€ Pa3BUTON LUBUIM3ALUMN TAaK)KE MaJIOBEPOSATHO — OHH MOTYT
MPUATH C PACCTOSHHS HECKOJNBKUX COTEH-THICSY CBETOBBIX JieT. OfHaKo OyayT JIM OHU BBIICICHBI U
pacno3HaHbI? B yCIOBHAX TEXHOJIOTHYECKOTO Pa3BUTHS NUBUIM3AIMH (2 3TO TOJIBKO OJHA M3 BO3-
MOXKHBIX CTpaTeTHil Pa3BUTHA) M3MEHEHHUS MPOUCXOAT C OTPOMHON CKOPOCThIO. MBI HE MOXKEM,
HaInpuMep, MPOYNTaTh MAarHUTHYIO JHCKETy Ha MPOUTPBIBATENE IS JA3ePHBIX TUCKOB. A BeIb ATH
yCcTpoiicTBa AJIsl XpaHEHUs U Tiepeadn HHPOPMALIUK CO3/IaHbl B PaMKax OJHOM TEXHOJOTHUECKON IIH-
BWJIM3aLlUK, WX paszzaenseT Bcero 15 metr! Takum 00pa3oM, BEPOSITHOCTh TEXHHYECKOH «CTBHIKOBKIDY
Pa3HbIX MUBIIN3AIMN Ype3BbIYaHO Majia, XOTsI OHU, O€3yCIIOBHO, CYIIECTBYIOT.

Kpome Toro, cyniecTByeT U3BECTHBIM aCTPOCOLUONIOIMYECKUN MapaJoKC, 3aKIIOYarOIIMICs B
TOM, YTO €CJIH CYIIECTBYIOT CBEPXIMBUIM3AINH, TO OHH JIOJDKHBI OBUTH YK€ JaBHO OXBaTHUTh CBOEH
sKkcnaHcuel Bero ['anaktuky. I' e ke cieqpl ux AeaTeIbHOCTH?

OTBeTHI HA 3TU BONPOCHI HAYHEM ¢ Toro, uTo nporpammbl CETI u SETI| pasBuBanuce 1 pa3su-
BalOTCA B pycClieé BO3MOKHOTO OOHapYXEHMS AJIEKTPOMAarHUTHBIX CHUTHAIOB OT APYTHX HMUBHIN3ALNM.
B pamkax Takoi uccieaoBaTeNnsCKON MapagurMbl OBLT MOTYYCH HYJIEBOM pe3yJabTaT, HECMOTPS Ha
3HAYUTENFHBIC YCUIINS W WCIOJB30BAHUE CaMbIX OOJBIINX PaJHOTENIECKONOB. Mexay TeM, cyiie-
CTBYIOT BCE OCHOBAHHMS T0JIaraTh, 4YTO MapajurMa MeX3Be3THOW PaJHOCBsI3U B CBOCH OCHOBE HeaJeK-
BaTHa 3aja4ye. To, 9TO B HACTOSAIIEE BpeMsl UelIOBEUeCKas [TUBIIIM3AINS IIMPOKO UCTIONB3YET Pajo-
BOJIHBI, HE O3HAYAET, YTO HE CYIIECTBYET MHBIX CIIOCOO0B KOMMYHUKAIIHH.

HauneM ¢ TOro, 4TO MHTEHCHBHOE HCIIOIH30BAHUE PATUOBOIH BBI3BIBAET JIEKTPOMArHUTHOE
3arpsi3HEHHE MPOCTPAHCTBA. Tak, B CBSI3M C MAaCCOBBIM HCIIOJIb30BAHNEM MOOWJIBHBIX Tele(oHOB, pe3-
KO Bo3pacraet anekTpoMarautHoe CBY-06my4denue oprannsma yenoBeka. CylecTByeT eCTeCTBEHHBIN
TpeieN AIeKTPOMAarHUTHOTO ()OHA, BBIIIIE KOTOPOTO HAUYMHAETCS AETPajallvisl KUBBIX OPTraHU3MOB, HX
TeHETUYECKOU CTPYKTYPHI. B TO jke Bpemsi, HHTEHCUBHOE pa3BUTHE (PU3NKU U COBPEMEHHBIX TEXHOIIO-
THI 3aCTaBIseT MPUITH K BBIBOIY, YTO HMCIIOJIb30BAaHUE PAJHOCBA3H B €€ COBPEMEHHOM BHJIE — 3TO
JIOCTATOYHO KpaTKoBpeMeHHBIH 3Tan (Af,<150 5eT) B pa3sBUTHH HUBUIN3ALINY.

Yxe ceifuac BexyTca pabOTHI IO CO3AaHUIO MPUHIUITMAIBHO HOBBIX CUCTEM CBSA3H, B TOM YHC-
JIe ¥ C MCIIOJIb30BAHUEM CBEPXCBETOBBIX CUTHAJIOB [16, 26], u B Teuenne damxkaiimmx 40-50 et 0y-
AYT pa3padoTaHbl U HCNOJIb30BATHCS NMPUHIUNHAIBLHO MHbIE, HOBbIE TEXHOJOTHMHM. 3aMETUM B
CBSI3H € 3TUM, uTO caM [I. MakcBeul cuuTan CBOM YPaBHEHHUs IEKTPUUECKOTO MOJIS HEMOJIHBIMH, a
CBSI3b IIEKTPOMATHETH3MA C TEOPHEi MPABUTAIINH [0 CHX TI0p HE yCTaHOBICHa . MexXy TeM, OTKpbI-
THSI TOJBKO B 3THUX c(hepax MOTYT NPUHIUIHAIHHO U3MEHUTH MOJOKEHUE BEIllei B 00IaCTH CBSI3H.
Cutyanuio 00pa3HO MOXKHO CPaBHUTH C TOH, KOTJa IUIEMsi HA M30JIMPOBAHHOM OCTPOBE TBITAECTCS
BCTYIHUTH B KOHTAKT C COCEIHUM OCTPOBOM IIPH NOMOLIM OIPOMHOT0 OapabaHa (B YCIOBHSIX T'yCTOTO
TyMaHa) — SICHO, YTO WHBIE CIIOCOOBI UM HEJOCTYIIHBI.

[losToMy, pa3BuThIC HUBUIN3AINY, a TEM OoJiee CBEPXUMBHIIM3ALNHN, C OYE€Hb BBHICOKOH cTe-
TIEHBI0 BEPOSITHOCTH HE UCTIONB3YIOT painocBsa3b. OHA HEIKOHOMHUYHA, Mallod(pPEeKTHBHA Ha OOJBIITHX
paccTosIHUSIX, OTpaHIuEHa CBETOBBIM OaphepoM H T. JI. [ToaToMy, mapasokc JIeKTPOMAarHUTHOTO MOJI-

! B sTOM KOHTEKCTE JOCTATOYHO BCIIOMHUTH Xopouio HU3BECTHBIN q)eHOMeH H.IapOBOﬁ MOJIHUHU, 10 CUX ITOP HE 00BsACHEHHBIH
TEOPCTUYCCKHU U HE BOCHpOPI?»BeI[eHHLIﬁ OKCHEPUMEHTAIBHO.
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yanusi Kocmoca canmaetcsi. Kak MBI y)ke oTMedaiy, 3Tan HHTEHCUBHOTO BIaJICHHUS PaJAUOCBA3BIO CO-
ctaBinsieT okoJio 150 et (pakTHdeckn 3TO KOMMYHHUKATHBHBIM TOPU30HT PaguoOOIICHUs [IUBUIN3A-
1uii), i 3a(HKCHPOBATH €r0 — 3a]1a4a OueHb MagoBepostHas (P ~ 1077),

B cBs3M ¢ 3THM yMECTHO pacCMOTPETh BO3MOKHBIM BapHAHT PAa3BUTHS LUBHIM3AINH, YTOOBI
HOHSTH, YTO MOXKET MPEACTABIATE COOO0M CBEPXIMBIIIN3ALUS (TI0 3eMHBIM MEpKaMm).

VHTEeHCMBHOE HCIONIB30BaHUE PHEPTMU M BBHIJCICHHE TEIUIa MMEET SCTECTBEHHBIN Ipened,
CBSI3aHHBII C TEIUIOBBIM IeperpeBoM IuiaHeThl. [losTomy, mpemen moObiBaeMONW M HCHONB3YyeMOI
SHepruu /s Hamrei 6rocheps ~3-10" /e [23] (mpu coBpemenHoM npoussozacTae ~10* Hx/c).

B pamkax SETI H. C. KapaameBbiM ObIIO MPEUIOKEHO pa3fesieHHe BO3MOXHBIX [TUBHIN3A-
i Ha 3 THNA 10 BEMMYMHE JOOBIBaEMOM M MCHOIB3yeMOH SHEPrHH, a TAKKe MO MPOSIBICHUIO COOT-
BETCTBYIOIUX KOCMHUYECKUX U acTpodusmueckux 3dpdexrton [11]. [usuamsaimu | THHIA UCTIOIB3YIOT
TIaHETapHBIC HCTOYHHKH YHEPTHH, MOIIHOCTh HCIONIb3yeMoil sneprun ~4-10" JIx/c, HX TeXHONOrH-
4YeCKUH YpOBEHb OJIM30K K coBpeMeHHOMY Ha 3emute. LluBunuzanuu || Tima opnanenu sneprueii cBoei
3BE3/[bI, YPOBEHb KX dHepronotpedienms ~4-10%° Jix/c. upummsarmu 111 Tuna Bragerot sHeprueii B
MacITabax CBOCH ralaKTHKH, YPOBEHb MX SHepromotpedienus ~4-10° x/c.

OnHako Takoe cTaauaibHOE pas/eieHue IMBIIM3ALMNA Ha TPH TUIIA, HECMOTPS HA €ro 3aMaH-
YMBOCTH B IUTaHE MEPCIIEKTHB Pa3BUTHUS [UBIIN3AIMN 3€MHOTO THIIA, IPEICTABIACTCS HEPEATUCTHY-
HbIM. J[eJI0 B TOM, YTO HMCIOJIb3yeMYI) HEPrur0 HeoOXOAUMO KOHTPOIMpPoBaTh. OIHAKO aaxe
(urykTyanum Takux KoJIM4ecTB YHEPTHHU, HE TOBOPA Y:Ke 00 aBapusiX, 3HAYUTEIHHO MPEBbINIAIOT
OunoJiornyeckuii mpeaes yCTOHYMBOCTH KUBBIX OPraHu3MoB u 6uocdeps! B meaom. OnHa Kpym-
Hasl aBapusi Ha yCTaHOBKE MOIIHOCTHIO 10" /e (HanmpumMep, COTHEYHAs] KOCMHYECKAsl DJIEKTPO-
CTaHIMS) B CHIIy KOHIIEHTPAIIMU DHEPTUU CIOCOOHA YHHUYTOXKUTH 3HAYUTENBHYIO 9acTh OHOC(hEpPH U
UBMIIM3AKK. [l OBJIaE€HUss U UCIOABb30BaHMs erle 0Ompinux MormHocred (mumwimsammu | u 111
tuna o KappameBy) KMBBIM CyIIeCTBaM HEOOXOAMMO 00JIaaaTh CBEPXIPOYHBIM MaTEPHUATBHBIM
cyOcTpaToM, HHYEro OOIIEero He MMEIOUIMM C OPraHMYECKUMH COSAMHEHUSMHU. [ MIOTeTHYeCKH BO3-
MOYKEeH, KOHEYHO, M TaKOW BapUaHT, HO C TAKUMH CYIIECTBAMH KOHTAKT JIMIIECH BCAKOTO CMBICTIA B CH-
Ny crienupUKH UX JeHCTBUIA, KOTOPbIE B II100ATBHOM CMBICIIE MOTYT IPUHUMATHLCS HAMHU 32 IPUPOJ-
HBIE MPOIECCH ¥ ObITh HEOTIIMYMMBIMU OT JACHCTBHS 3aKOHOB MPUPOJIBI B COBPEMEHHOM ITOHUMAaHHH.
Takum 00pa3oM, SKCTEHCHUBHBIH MyTh Pa3BUTHUS IIMBWIIM3AIMN B CBEPXIMBUIIM3ALUIO B CHITYy UMEIO-
muxcsi 6apbepoB OHMOJIOTHYECKOH IPOYHOCTH SBIISIETCS TYITUKOBBIM.

Beixox B KocMoc kak mposiBiI€HHs SKCIIAHCUBHOCTH IMBHIM3ALUH NPUHIUIAAIGHO OrpaHu-
YeH YCIIOBHUSIMU JIJIsl )KUBOTO OpraHn3Ma (B HE3EMHBIX YCIIOBHSX MOTYT CTAOHMIBHO JKUTh T€HETUYECKU
W3MEHEHHBIE (DOPMBI )KHBOI'O CO BCEMH BBITEKAIOIIMMH OTCIOJA TIOCJIEACTBUSIMA M OTPaHHUUCHHSIMHU
Ut 6e3omacHocTd 3eMysiH). K aToMy Hazo 100aBUTh 0XKHIaeMy0 CTAOMIIM3AIMI0 HACETICHHST 3eMII
— U OTCYTCTBHE HEOOXOIMMOM pe3Koi dKCrmaHcuu. TakuM 00pa3oM, SHEPro-TeIyIoBOM M KOCMHYE-
CKHMi1 Oapbepbl OCTABIISIOT TJaBHBIM TOJHKO HHTEHCHBHBIH MyTh Pa3BUTHS, B cepy CBEPXHH3KHX
SHEPIHH, MOJIEBHIX, KBAHTOBBIX M IICHXOMH(OPMAIIMOHHBIX TEXHOJIOT U, HO HE SICPHBIX, CBA3aHHBIX C
JAIGHEWIIMM TPOHWKHOBEHUEM BIIyOb MaTepuH, JJIS 4er0 HEOOXOJIUMBI TMTaHTCKHE JHEPrHH U
CBEPXKOHIEHTPAIUS MaTepHAIIbHBIX PECYPCOB.

PaccmoTpuM Temnepb STOT — NPUHIMITHAIBEHO WHOW — BapHaHT, IPH KOTOPOM HallMuUE UM-
MyJbca Pa3BUTHsI MPUBOJIUT HE K SKCTEHCHUBHOMY, & K HHTEHCUBHOMY Pa3BUTHIO PECYpCO- U 3HEPIro-
cOeperaromux TexHOJIOTUH. [IpoucXoasIT MUKPOMUHMATIOPU3ALMS SJIEKTPOHHON TEXHUKU U TIOBCE-
MECTHBI TepexoJl OT MPOLECCOB Tpylda (QHU3MYECKOrO K TPYAY YMCTBEHHOMY C IpeoOiaJaHueM
yIpaBlieHHs TPolieccaMu. DTOT (EHOMEH HAXOJUT CBOE OTPKEHHE B CO3JaHWU MH(OPMAHMOHHOTO
o011ecTBa, rlie MPEeUMYIIECTBEHHO MTPOU3BOIUTCS TIOTy4YEHHE, BhIlIeIeHHe 1 00padoTka HH(pOopMaIiH.
PaspabaTbIBaroTcs W BHEIPSIOTCS HE TOJIBKO WH(POPMAIMOHHBIE, HO U ICHXOWH(POPMAIMOHHBIE TEX-
HoJioruH [5], mo3BoJsIOIIME CXKUMATh U 00padaTeiBaTh OoJbIINEe NOTOKH MH(popManuu. HTEeHCUBHO
pa3padaThIBalOTCSl HAHOTEXHOJIOTHH, IPU3BaHHBIE 3aMEHUTD PSJl 3aTPATHBIX, BPEIHBIX, SHEPTrOEMKHX
MIPOU3BOCTB, NOSBIISIFOTCS MOJIEKYJISIpHBIE POOOTHI, B TOM YHCJIE CTIOCOOHBIE NCTIPABIIATH HAPYIICHUS
B opranusMe. Kpome TOro, Takue TEXHOJOTHH NMPAKTHIECKH CHUMAIOT MPOOIieMy OBICTPOTrO McUepIia-
HUSI HEBO30OHOBIISIEMBIX PECYPCOB U MOJIE3HBIX NCKOIIAEMBIX.

[TosToMy pa3BHBaroImasics MUBWIN3AIMSA NPH HATWYAH SHEPTETHYECKOTrO, TEIJIOBOTO, Jie-
CTPYKIMOHHOTO Oapbepa HauWHAET pa3BUBATbCS MHTEHCHMBHO, PacxXolys BCE MEHbBLIC W MEHBILE
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SHEPTUU Ha SAMHUILY IPOU3BOAUMON U MOTpebsieMoi mpoaykuy. TakuM o0pazoMm, Takasi HUBUIN3A-
s Oy/IeT CTAHOBHUTHCS BCE MEHEE W MEHEe SHepro3aTpaTHOM, a, CIeoBaTeNIbHO, BCE MEHEE U MEHEe
3aMeTHOH. C yueToMm ke OoJiee 4eM BEPOSTHOTO Tepexoa K MCIOIb30BaHUIO WHBIX CPEJICTB CBSI3H, B
TOM YHCJIE OCHOBAHHBIX HA OPYTUX MOJSAX U B3aMMOJIEHCTBUAX, OyAeT BOOOLIe NPAKTHYECKH He 00-
HapyKHBaeMa B 31eKTPOMarHMTHOM JUaNa30He.

Takum 00pa3oM, TEXHOJIOTHYECKUE IMBUIM3ALUHN Ype3BblYaiiHO peaku. Cpok X CyLIECTBO-
BaHus okosio 200 JieT M Janee OHM «MCYe3arT», HO He coBceM, kKak ayman U. C. Illknosckuii [24],
HaXOJsICh B PaMKaX COBPEMEHHOH HAayYHO-TEXHUYECKOH MapaJurMel, a MPEeBPaLIalOTCsl B HEUYTO MHOE.
Taxue metamopdo3bl MOAOOHBI IPEBPAILICHHUIO TYCEHHUIIBI B KYKOJIKY M 3aTeM — B 0a00uKy WU Apy-
roe HacekoMoe’. KpoMe TOro, HCIO/Ib30BaHHE COBPEMEHHBIX TEXHONOTHIl FeHETHUECKOH HHKCHEPHH
1 KJIOHMPOBAHMS NPUBEAET K HEU30EKHOMY IPOUICHHUIO YeJIOBEUECKOH KU3HM, K CTaOMIM3aLlUU PO-
CTa HAaCEJEeHUS B CBSI3U C yAYyYIIEHHEM YCJIOBHUH KHU3HM U NPEKPaICHHEM 3KCIIAHCHBHOTO Pa3BUTHUS
Bcell nuBunm3anuu. C. I1. Kanuna mokasan, 4To cyIiecTByeT Hpesesl pocTa HacesleHus 3eMIIH, OH CO-
crapmsier okono 12 mupa.uen. [10]°. Pasymeercs, Takoil MHTEHCHBHBIHA CIIOCOO Pa3BUTHS IIHBUITH3A-
UM U3MEHSET €€ KyJIbTYPHbIE XapaKTePUCTHKU U CTPATETHH. B MepcreKTHBe 5TO MOXKET MPUBECTH K
HAaIPaBJICHHOMY M3MEHEHHUIO TeHEeTHYECKOrO KOJa U MOSIBJICHHIO HOBOTrO Buaa HOmMO sapiens sapiens,
00J1aIAfOIIETO «CBEPXBO3MOYKHOCTSMID [0 OTHOIIICHUIO K COBpEMEHHOMY 4esioBeky [4]. HeoOxommmo
MOJYEPKHYTh, YTO HH(OPMALMOHHBIN POCT IMBUIM3ALUK HE O3HAYAET SHEpreTHIecKoro pocra. Takas
3BOJIIOLIMS TaKXKe HE HalpaBiIeHa U Ha CO3JaHHME UCKYCCTBEHHOTO aBTO3BONIOIMOHUPYIOIIETO «MHpa
Jlemay [25, 17]. DT0 — Hapsay C BO3MOXXHBIM DKCIAHCUBHBIM U aBTO3BOJIIOIMOHHBIM — TPETHI, Ha
HAIll B3TJIs1]1 HauboJiee BEPOATHBINA, MHTEHCUBHBIN IMyTh pa3BUTHA. Pa3BHBaIOTCS KBaHTOBBIE TEXHOJIO-
I'MH, B TOM YHCJIE TEJENOPTalys, C BEIXOJOM Ha KBAHTOBBIE XapAKTEPUCTHUKH METPUKH B KBAaHTOBOH
BceenHoit [6], CBA3aHHEIE C IIPOCTPAHCTBEHHO-BPEMEHHBIMH TIEPEXOIaMH’, HECOBEPIIEHHBIM TIP000-
pa3oM KOTOPBIX SIBJISETCS TEOPHs «KPOTOBBIX HOp» DiHmTeiHa-Po3ena-Yunepa-Topua [14]. Oue-
BUHO, YTO MEXaHU3MBI, IPUOOPHI U YCTPONCTBA TIEpPEMEIICHHUS B IPOCTPAHCTBE MPU TAKUX TEXHOJO-
THSX CTaHOBSTCS «HE3aMETHBIMH» NPU CYIIECTBEHHO BBICOKOW MOTEHIMAILHON MOLIHOCTH, MPOHH-
Karollel CrocOOHOCTH, BRICOKMX CKOPOCTSX nepemenieHus. Crojia ke He0OX0IUMO OTHECTH U TCUXO0-
TEXHOJIOTHH, TakHue, Kak 3()(exTr! Tenenatuu U ap. Toraa takas «CBEPXLMBUIM3ALUI) UMEET JOCTYI
Ko Bceil ['anakTike unu BeeneHHOM B 11€7I0M, HO K 9KCTEHCHBHOMY PAacCHpPOCTPAHEHHUIO 3TO HE IPUBO-
Mt — y Hee apyrue nemn . Kpome Toro, uexons u3 miotHocTH 6uocdep B KocMoce, MOKHO 3aKTio-
YHUTh, YTO TIOJXOJISIINE TUIAHETHI y)KE 3aceCHbl UyKI01 (OpMOH KWU3HU, a )KU3Hb Ha MaJOIPHUTO/I-
HBIX TUTAaHETaX TpeOyeT 3HAUMTENbHBIX 3aTpar pecypcoB. [Ipy 3TOM He MCKITIOYaeTCsi UCTIOIb30BaHHE
HEKOTOPBIX TUIAHET JUIS JTOOBIYH KAKUX-JIMOO TMOJIE3HBIX MCKOMAEMBbIX TPH MOMOIIM aBTOMATOB WIIH
poGoTos®.

Cospemennoii napaaurmoii SETI, opueHTHpOBaHHON Ha 3KCTEHCHBHOCTb, TaKas CTpaTErHs
MPaKTUYeCKH He uccienoBaHa. [loaroMy mouck takoro poga (GeHOMEHOB BOOOIIE HE MPELyCMOTPEH
WM aKTHBHO UTHOpUpYeTCs, BeITecHseTcs uccnenoarensamMu SETI. Mmeetcs B Buny dpenomen HJIO
[12]’, xoTOpBIif M3ydaeTcs MHOKECTBOM HCCIICIOBATEIHCKAX TPYIIT U OPraHH3ALMii BO BCEM MHPE.
MHorue GeHOMEHBI, BKITIOYasi MaTepHabHBIE OCTATKH W UMIUIAHTAHTHI B OpraHu3Max coteH (!) iro-
Jei IPsSIMO YKa3bIBAIOT, YTO MBI UMEEM JIEJIO C LUBUIM3ALUSAMHE, OTPA3UBLIMMUCS OT SKCTCHCUBHOTO
MPOYHOCTHOTO Oaphepa U Pa3BUBAIOIIMMUCS B BRHICOKOMHTEHCHBHOM Kitoue. DeHOMEHBI BHYIICHUS U
BO3/ICUCTBHA Ha TICUXHMKY «KOHTAKTEPOB» (MCKIIOYasi, KOHEYHO, NMCUXUYECKH OOJIBHBIX) CBHICTENb-
CTBYIOT, UTO TaKasi CTpaTerdsl pPa3BUTHS HANPSIMYIO CBsi3aHa ¢ (PU3UKOW HU3KOMHTEHCHBHBIX I10 DHEP-

2 ITOT MPOLIECC MOYKET COMPOBOKIATHCS CEPHEIHBIMH COLMATHHBIMH  MOTHTHICCKHMH TIOTPSCEHISIMH.

® HomyueHHsIe pe3yIbTaThl COMMACYIOTCS C HeaBHCHMBIME pacdetamu OOH, Muposoro Banka, IASA u ap.

* Ecim paccMaTpHBaTh JKUBBIE OPTaHH3MBI KAK KBAHTOBBIE OGBEKTHI, TO BOSMOXKHO C YUETOM 3THX MEPEXOIO0B OHH CMOTYT
TYHHEJIMPOBATh, IIyTELIECTBOBATh YepPe3 MPOCTPAHCTBO-BPEMSI.

® Torza monersie GOPMBI KH3HH BMECTO MOJIEKYJIAPHBIX B OTIANCHHOM MEPCIEKTHRE BHILISIST BIONHE ECTECTBEHHBIMH (M
9T0 nepekrkaercs ¢ «JIyancteiv YenopeuectBom» LHOMKOBCKOTO).

® He mckmoueHo, 9To MOI0GHAs AEATENBHOCTh BeaeTcs Ha JIyHe, Ha KOTOPO# aCTPOHOMBI BPEMs OT BPEMEHH HaGIIOaioT
CTpaHHBIe ()EHOMEHBI, KOTOPBIE MOTYT OBITH HHTEPIIPETHPOBAHBI KAK TEXHOT€HHAS eI TeIbHOCTh HEKOH [IUBHIIN3AINIL.

" B aToii kHUre, HaNeyaTaHHON 1o pemenmio Ipesumyma eorpaduueckoro ofiecTsa cobpan 6oraThiii, XopoIIO JOKYMEH-
THUPOBAHHBIN MaTepHall.
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THH, HO WH(POPMALMOHHO HACBHIIEHHBIX MPOLECCOB W (PU3MKON CO3HAHUS, MCHUXOTEXHOJOTHEH, Ie
¢du3nueckoe BO3ACHCTBHE B Psiie CIyyaeB 3aMEHseTCsl TpaH el HHPOpMaK B ICUXUKY YeJI0Be-
Ka.

OnHako, HA B OJJHOM HaydHoM cOopruke mo SETI mbl He Haiinem oOCyXIeHHs MPOOIIEMbI
HJIO kax xoTs ObI THIOTETHYECKOH. DTOT (DEHOMEH NMEET IIyOOKOe IMCUXO0JIOTHYecKoe 000CHOBaHHE:
IPOLIECC BBITECHEHHUS COBPEMEHHBIM MapagurMajibHbIM KOJIJIEKTHBHBIM HAYYHBIM CO3HaHHWEM HEIPH-
emsiemoit mH(popManuu, nyrapomei ero. Bexp ¢penomen HJIO, dukcupyemsblii BoiaHe 00bEKTUBHO
[12], nemoHcTpUpyeT HAyKy U TEXHOJIOTHUIO Ha TOPSAKKA COBEPIICHHEE 3€MHOM, a 3TO IyraeT Ha OYCHb
ryOOKOM MMOJICO3HATENILHOM YPOBHE M MOTOMY HempHuemiemo. OKHAaeTcs «4ylno», HO «dyaecan
HJIO u np. urHOopupytoTcs. Beap 3TO MOTHOCTRIO pa3pylIaeT YIOTHYI0 KOHCEPBATUBHYIO 3JIEKTpOMAr-
HUTHYIO KOHIETILUIO IOUCKA TOXIECTBEHHBIX «I10 TEXHOJIOIMYECKOMY OyXy» LuBMiIn3anui. Konrakr
JKe ¢ IUBUIM3aIei, npeactasieHHon henomenom HJIO, He paBHONpaBeH. ITO pe3KO aCHMMETpHY-
HOE B3aUMOJICHCTBHE, KaK PAaBWIIO MojAaBIstoniee 3eMiIstHiHa. COOCTBEHHO 3TO NIEPBBIMU TTOHSIIN BO-
€HHBIC pa3HbIX CTPaH, KOraa emie co Bropoit MuUpoBoii BolHBI yoeauiuck, uto penomen HJIO He oma-
CeH Al 000POHOCTIOCOOHOCTH, HO C 3TUM Jydlle He BoeBaTh. [loaToMy pernomens HJIO moka3wiBa-
10T, CKOpPEE BCETro, KaK MOXKET BBINIAACTh Oyyllee HUBUIN3ALMN Yepe3 HECKOJIbKO COTEH WIH THICSY
neT. Y Ha ypoBHE 3TUX TEXHOJIOTHI U KOMMYHHKaIii KocMoc oka3bIBaeTcs OCBOEHHBIM, HO MBI 3TOTO
HE 3aMeYaeM.

WuTennexryanbHas 4eCTHOCTh MCCICAOBATENS 00S3bIBACT K U3YUCHUIO BCEX «CTPAHHBIX» e-
HOMEHOB, a HE TOJBKO TeX, KaKue ONOOPSIOTCS CIOKHMBIIMMCS MHEHHEM. Torzaa mpodiiema najieoBu-
31Ta MPUOOPETAET MHON CMBICH: HAIly 3eMJIIO BIIOJIHE MOTJIH MOCEIIATh HHOIUTAHETSIHE, HO OHU MOTJIH
Y TPAHCIMPOBATh CBOM YNPABIIOIINE U MHPOPMAIMOHHBIE UMITYJIBCHI B BHJE BO3JCHCTBHUS HA IICH-
XHUECKYIO chepy IMIHOCTH 1 00IIecTBa’.

Bepuemcs k npobieMe morcka BHE3EMHOW KU3HU. PaHO Wi 1O3IHO OHA, 0€3yCIIOBHO, OyIeT
Haiinena. [Ipu sToMm, mpaBaa, HeN30€KHO BOZHUKHET MparMaTHYeCKUi BOMPOC: YTO JeNaTh C UyKI0H
U, BEpOsITHEE BCEro, arpeCCHBHOMN MO OTHOIIEHHIO K 3€MHOM (OPMOIA KU3HH, KpOME ee H3yqu1/I;19?
[MpeamoururenpHee, Ha HAII B3TJISI, CTpATETHs 3acelieHUsl W MpeoOpa3oBaHus ONMKAWIIMX TUIAHET
HanpuMmep Benepsl, 3eMHOI (popMoii XKHU3HH, Kak 3TO mpeiaranoch emie B 60-x romax XX Beka. C
Jpyroil CTOPOHBI, MPEOOJICHNE KOMMYHHKAIIMOHHOTO 3JIEKTPOMAarHUTHOIO Oapbepa, CKOpee BCero,
OyzeT COOTBETCTBOBATH BXOXKACHHUIO 36MHOW IMBMJIM3AaLUMM B HOBYIO (hazy pa3BUTHS. DTO, B CBOIO
ouepe]ib, MOXKET MPUBECTH K KOHTAKTY C Pa3BUTHIMHU BHE3EMHBIMU [TUBIIIN3AMAMY HA TPUHITUIIHATb-
HO MHOM YPOBHE U K BCTYIICHHIO B HX «COOOMIECTBO», KOTOPOE MOXKET OBITh MOCTPOSHO Ha MPUHIIH-
Max, BeChbMa OTJIMYHBIX OT MPHHSTHIX ceiluac B paMKax 3eMHBIX KyJIbTYp.
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Basing on the new physical approach in description of the characteristics of alive matter, the author
obtained a numerical values for mass of living matter in the Universe, quantity of biospheres in the
Universe (Nyio~3.3-10"), quantity of biospheres in the Galaxy (N~(1£0.5)-10%). The calculated aver-
age distance between biospheres in the Galaxy is I<25light years. However, the probability of disclo-
sure of an extra-terrestrial civilization, analogous to Earth one, is too small, P~10°. It is shown, that a
paradigm of the expansive and extensive development of the modern technological civilization in the
bounds of SETI is useless principally. A strategy of intensive growth of civilization using the low-
energy quantum technologies is more realistic. In that case, the radiation of civilization becomes low
and it is very difficult to detect such civilization in the electromagnetic diapason.

Key words: SETI, quantity of biospheres in the Universe, life in Galaxy, strategy of the civilization
growth, astrobiology, communication, thermodynamics, tempodynamics.
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