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NPEANCJIOBUE

Hayunmii CoBer mo roMIniekcHoit mpoGaeme «Paguoacrponomusay
M ero KOMHCCHA IO IOMCKY BHE3EMHbBIX L{MBHJIH3aUIA COBMECTHO CO
Crnenumanpnoil acrpodusmdeckodt obcepBaropueit (CAO AH CCCP)
ppoean B 1975 r. B cramnme 3eNeHIYKCKOHR INKOMY-CEeMHHApP IO
npobiaeme CETI (Communication with Extraterrestrial Intelligence).

PaGora mroam-cemumapa npoxogmna 8 CAO AH CCCP B kouge-
penti-3aie CamiHH IIecTHMeTpoBoro Tteneckona. Ha cemmnape Gnurm
3aCAYIIAHK KAaK 0030pHEIe JEKIHH, TaK B COOOIIEeHHH 0 HEKOTOPHIX
HOBBIX HMcciaefoBaHmax mo mpobiaeme CETI. Tocaegnuii menn 0wl
IOCBAMEH 00Iedl MUCKYCCHN HO BCEM 3aTPOHYTHIM B JIEKIHAX H JOK-
jJagax BOOPOCAM.

CeMuHap NpHBIeK BHAMAaHNWE acTPOPHUINKOB, pafiuOPH3NUKOB,
CHEeMUAINCTOB IO KOCMUYECKOH TeXHuKe, Omomormd, kubepHeTnke,
JHHTBUCTHKE, M3YYeHHIO APEBHUX KYJABTYP B Ap. B oriamume or mpe-
meipnymuXx KoHpepennnii mo mpobiaeme CETI ma mroxe-cemunape-75
HECKOJIbKO 60JIbie BHAMAHOA YAEMANOCH T'YMAaHHTAaPHBIM aCHEKTaM
aToil mpobJeMsr. :

B pabote mKoab-ceMMHapa-7d NPHHUMAIH ydYactue 25 MHOIO-
POOHNX YUYACTHHKOB (DOYTH BCE OHH BHICTYUAJH ¢ HoKJIajaMu anbo
OPUHAMAJIE Y9acTHe B NHCKYccHax) u okojo 30 corpyanmror CAO.

CossiBoM 1 paborToil ceMAHapa PYKOBOIHJI OPTKOMHTET B COCTaBe
B. C. Tpouuroro (upegpcemarenn), JI. M. I'magunuca, H. C. KRap-
gamesa, M. M. Rousutosa, H. X. Maprupocan, B. @. HIsapumana.
Vcnemnoe nposegenne mrogap-cemitnapa B CAO Gwuio obecmeueno
MecTHBIM oOprrkoMureToM B cocrase lO. B. I'marosesckoro (mpen-
cegarens), H, @, leGyp, B, @. lliBapumana.

Tpymsr mrogb-ceMHIHapa-7d Ipegnoaaragoch OnyOJUKOBaTH B
1978 r. Boabumas upefsapuTenbHas paloTa B 3TOM HAUPaBICHHA
Opta mpopenanma j-pom ¢us.-mMar. Hayk C. A, Kannasom u yuacT-
HokammE Berpeun. Opmaxo Tparmueckas rubeap pemaKTopa-cocrTa-
Burena C. A. Ranmana, Tak MHOTG cHefaBmero NI UpOTaTamusl
Bpobaemer CETI, momemmama ocymecTBETH, 3T0 HaMepeHmue BOBPeMA.

Bmecre ¢ TeMm crajiio 0YeBHAHBIM, YTO TPEXTOMHYHBI HHTEpBA
Mexay ofcy:rmenueM H nyGauKanmeil MaTepHajJoB TAKIX, KAk Opej-
CTaRJeHHble HA 3eqeHIyKCKON MIKoJe-ceMUHEape-75, OKasajcsa ¢laum-
KOM BeJIHK.

Yacrs powraamos (manpumep, M. C, Mxaosekoro, H. C. Happa-

‘lmesa, WU. M. Kpeiia u fxp.), BuepBeie o6HAPOJOBAHHBIX HX ABTOpaMu

umenno B CAO AH CCCP, oxasajuch mOJHOCTHIO WM YaCTHYIHO OMYyG-
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IMKOBAHHKIME B ADYrHAX, B TOM €HCIE HepHOTHYECKHX, H3TaHBAX.
Ilpyras 49acth 100 HOCHYHAIA TONYKOM J[If pa3BepTHBAHUA HO-
BHIX HATpPABJIEHMI HCCIe0BaAHNA, ambo Jeria B OCHOBY cepuu TNoO-
crexyoomunx pabor. Ilooromy HPeICTABIANIOCH PASYMHEIM JaTh BCEM
aBTOpaM HACTOAMmero cOOPIAKA BO3MO;KHOCTE [0BECTH COAep/Kanie
cpomx crareii jo yposmsa 1979 r. u ydectb B HHX pe3yabTAThl ¥ CO-
oGpaskenis, BOSHOKIIIE IOCIC 1975 1.

Ha cummosmyMe 0oOCY/KAAINCH THIOTESH KOCMHUECKHX IAIeOROH~
raxros (M. M. Arpecr, H. C. Jincepuu). BoasmuHCTBO HCTOPHKOB
M JIMHCBHCTOB HE OTHOCATCH CePhe3HO K T000HOMY TPEATION0KEHILIO.
OnHaKo mocelenue 3eM/H B HPOLIIOM HE MO;ieT OBITH HCKJIIOUEHO
KAKIMH-THO0 M3BeCTHHRIMI HayIHBIMU coobpaennsamu. Hecreno-
papud B MAHHON 00JacTH IPeNCTaBAAKT oTpefie/leHAKIE MHTEPEC.

MEi  cOWIM IeXecoo0Pa3HHIM  BKJIKWYUTE B cGopuug padory
. C. Jucepgua KaK KOHKPETHO® HccaegoBaEHeé, OCHOBAHHOE Ha
M3YUEHH JPEBHEKHTAHCKAX TEKCTOB. AHaJoTUYHEIE HCCIEN0BAHAA,
HampEMep IO MHPOTOTHH ITeMEHI noronoB B Appuke, GpuIH omy&an-
KOBAHBK BO MHOTHX HAYUHbIX H3JAHHAX 33 pyGesxroM.

Jlnckyccun BO BpeMsd paboTsl MIKOJBI-CEMMHApa-7d ABUIHUCH
HECXOMHEIM TOJIIKOM I PAAA HOBBIX nneir. Tax, Opl1d TpPeJIOKEHH
HEKOTODHE HOBEIE CTIOCOOE yMEHBIICHIA HeoTl pejleleHHOCTH B BhiGope
qaCTOTEL, HATIPABICHAA 1 HATaa MOUCKA CHIHATOB. CooTBETCTBYIO-
mue paboTHL TaK/Ke MPeJICTABICHEL B HACTOANEM H3IAHIH. v

PenakTopst cOOPHHKA CTPEMILINCH IO BO3MO/KHOCTH  OXBAaTHTh
Bech Kpyr mjel, 00CY/KIABIIXCH Ha 3acefafnaAx ITKOJIEI-CeMHHAPA-79.
[po6rema CETI HACTONBKO rpaHAHo3HA HO cBoeit cyTH, uro Tpebyer

. HeTPHBUAJIBHOTO IOJXOMA M CMEJIBIX nneii. meHHO B HE#l IPEJICTOUT
OpHMEHNTH BECh yemoBeUEeCKHIT OOBIT H BHAHMA.

3a mocae[HMe TONB HADALY € TEPMUHOM CET! nmoBoansHO dacTo
ynotpebiseTcss TepMHH SETI (Search of Extraterrestrial Intelli-
gence), Korjga HeoOXOIHIMO HOUEPKHYTH, UTO pedb HieT HAMEHHO O
noncke (Search) BHE3eMHBIX MEBMIH3ALMI. 9TOMY BOIPOCY HOCBA
MeHH ToJeMusHpyollue ¢ BHBOJIAMI U. C. TlIxaosexoro {cm.: Bom-
pocel puzocodum, 1976, Ne 9, c. 80) mo Bompocy © eIMHCTBEHHOCTH
seMHOIT TBITH3aEA paborhl 1. B. Maxosengoro, H. T. Ilerponu-
ga u B. C. Tpounroro «ITpobieMa BHE3EMHBIX MUBRIAN3ANHA — upod-
nsema momcka» u H. C. Hapramesa «Crpareruss u Gyaymue IPOEKTH
CETD.

B ocuoBHOM IpejiaraeMuil BHUMAHHIO qurartedeii cOOPHUK €O-
XPAaHII BCEe OCHOBHBIE 3aMEICJIBL €TO peflakTopa-coCTaBATENA, U3BECT
soro acrpodmauka C. A. Kamrama, # B 9TOM CMbIC/Ie OH ABIETCA ME-

mopHaibusiM. Bee m3MeHeHHA X OLOJHeH sl BOSHIKIM TOJBKO JIHIIL
3a c49eT CTpeMIeHHs aBTOPOB H PENAKTOPOB MOJepPHHUSHPOBATL ero
cofep:xanme, Gojee SPKO OTTEHHTH POILb 3elendyKCKOIl IKOIHI-Ce-
MAHApa-7d B AajJbHEmeM pasBHTHH npodaemst CETI.

qen-KOPpPeCcHoHIeHT AH CCCP B. C. Tpouyruli
wren-roppecnonienT AH CCCP H. C. Kapdawes

VIIK 008:523.164
B. C. Tpounxnii

PASBUTHE BHE3EMHBIX NABAJIN3 AN
n OUSNYECKHE 3AKOHOMEPHOCTH

Pacemorype
YHE i
. unmmugauﬁ“l za;ﬁfggieplmc'ren H XapaKTepa Da3BATHA BHe3eM
3 JHTepaType OCHOBEIBaeT or-
i I TCA HA 1DOCT
£<R 19€HHON BKCOaHCUHI pasyMma Bo Bceerennoit C;rmﬂo T HOOTy A
AKII0UAeTCA B YTBeP:KIEHHI Oesk ; tor0 e,
e HeH30e;KHOCTI HOCTOSAHHOTO HPOT
ca B pacéMILOTOpOMy B HPHHOHUIE HET mpejeia. I1oT nporI)):cc(;
B ocuopaoM p H, TPUBAETCH KaK HeOrpaHHYeHHHIt poct 'mcnellml
CTH HACRTCHILL POCTpAHCTBA o0uTaHNA 1 9ReprouoTpebienis. B ga o
socrt, m.aB;muapgameB Oeper Bemnuuny 3HepI‘OH0Tp96TI€‘HI;H B(C;T_
Jectne T Hpe;:m :apamepncnmn YPOBHA UHBUJIH3aI[HI OTCR})\;a_
b AI0KeHHAs UM KJacCHPHK . ’
03HH M KJ TKAIAs BHe3e (
3am£[n (BL) mo mpomssoactBy ameprin " HOPEMELIT TR
UBHIHBANAA IepBo .
oro tana (BI{I) 0 i
i I nojodHa Hame ¢ ¢
HUB)IZIHI;I BIajeeT dHepruell IaaHeTapHOTO MacmTfu’)au, sammer
1TM3AIHA B : oHepr
o BHeprli:mﬂCI;:)(;%oro tana (BI[I) nenonssyer smepruio mopsgka
, ‘BOeli 3Be3MBL H 3aHBN
bk el 1UMAeT HEKOTOPOe NMPOCTPAHCTRO

Husnamsanusa Tpers |
ero tana (BI{I11
o \ I{I11) samumaer cBOET
n(z)uﬁmn\n H BIajeeT ee moanoil sueprmei ( PR enoet
eI PH3H: 0e; ot
Hn}(me]fo p‘13 HI;HO, ITO HeH3De;RHOCTh NMOCTOAHHOTO Pa3BUTHS B
H(,Mepgocﬁ:}oyp:su NMBHIAH3ALUN ABIAeTCA Haundojiee obmeit 3'1103—
, BUTHA 3Toill ¢op Oputaro
1 MBl JBH;KCHHSA N
OOt AN I swenua Martepnu, OpHak
a qncﬂfé HHOC(TTBII,O p;il?[ﬁHTHe OHBUIH3ATHA TOJXBKO BHGI)TOHOTPGéZ:IeEIlIII\IO
, JIH IPOCTPAHCTBOM 00 seres
o, mee : a M OOHTaHHA HAM HPeHCT:
P HO HeJ0CTATOYHBIM. JTH XapaKTepHCTHKU Hé (?TPSDI;T;}IIOGEC}I:

TOJHOH A
I Mepe CYMHOCTH IUBITHBAILNN M €e¢ nporpecca

Baajenn
J e sHeprueii, HecoM .
HEHHO, BasyKHbIl
HO OH He sBJI ’ ) A IPH3HAK Pa3BUTOCTH
PR JSeTCA HOJHBIM, TAK KaK, He VAHTHBAS }(aT{eCTIl;‘l '—) -
HEOAHO3HAYHOCTh  OIeHKN a DHEeprHH,

B CAMOM TeTC. oM 81 10 COCTOAHHA HUBUIN3AIKNM,

Hon ANON A1 comamm;ﬁﬁ KIOIJ;H‘}ICGCTBO OHEPI'MM 110 H3BECTHOTO IIpe-
fea Jowen BIATHC AYeCTBEeHHO Pa3HBIX WCTOY
muxp pa;})m_\in\:iqe(mou HJIH TepMOAIePHOH sHepruum, COOTBeTZI;‘IBKO}’z,
o ;ITO I};‘I.}IO-TBXHI/I{‘IQCRHM VPOBHAM LiBHIN3AIIM O,I[H‘}d,?(;
emoet 339,311251 ; JId’lIETHHe bonpmroit sueprueii, Hanplmep'no ATK:
o 3(b(beKT.HBH, en.lai)e;lmo HCKJII0YaeT XHMHICCKYIO, KaK Ilenocfal‘mfd
] . A ' :
Xapa}(TepHcTH}):f)Oﬁ. y[}))l«(l) HCHO.Ib30BAHNM YHEPTHH N11060T0 BHja B‘i'RHOOi"I
‘ BHS MEBHJIM3A N
apa 7 y MHH  JOJK
AOCTHraeMoll 00'beMHOM ILIOTHOCTH SIIGPI‘IIIiI . Bure peswma
ACCMOTpEnH i1 p: W
Beors Omlpa;; I)cﬂe CTAaJUH Pa3BHTHA HUBWIH3AUHE IOJLKHO IIDE:R
omip: 1 Ha onpefeieHne NOHATHA LHBHI3AIHEA pee
H e il > )
nteil pabore Jelaercd MOTBITKa chopmyamposats obmee
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ompejesienme OOHATUA BHE3eMHOW IHBUIA3AIMAHA, HA OCHOBAHHU KOTO-
poro BHIABUTH 'OCHOBHLIE peaeJbuble XapaKTepUCTHRI BHE3EeMHBIX
HHBHJIHB&HI/Iﬁ, IonyCcKaeMbIe 3aKOHaMHU (i)HBI/II(I/I, M paccMoTperhb BO3-
MOKHBIE TYTH H cragun PpasBUTHA BHE3EeMHBIX III/IBI!IJII/[{%aILF[ﬁ.

OB ONPEJEJNEHNN IMOHATHA
«BHE3EMHA HUBHJIN3AIIIA»

[Ipu paceMOTPEHIH DTOTO BOLMPOCA MBI GymeM MCXOUTH W3 AHTPO-
noMopPHKIX IpeCTaBIeHUi, T. €. CIHTATh, UTO Ha APYrHX ILIaHeTax
JRIBHED 00pasyercs Ha 0eJKOBOM ocioBe M pasyM BOBHHEK IyTeM 9BO-
JOIUT, a IMBEIH3AIMA, M0Z00HO Hamel, HOCHT TeXHOIOTHIeCKUM
xapakTep H COCTOUT M3 coobmectB ocobeil, 00IaaomMUY PasyMOM.

TaxEM 00pa3oM, BCAKOE ONPEeseHne MOMATI ABATH3AMEN O~
JRHO OCHOBHIBATHCA IPEJE BCEro Ha OWPeeIeHun TMOHATHH JKU3HA U
pasyma. bomee nim MeHee 3aKOHTCHHEIX OOMeIPUHATHX OIpejieIeHnH
yTHX MOHATHI B HACTOAINlEe BpeMsd emle HeT. O6menpu3Hano, IT0 yRH-
Boe XapaKTepuayercsi 00MeHOM BeWlecTs I HepIHI, a TAKiKe C10Co0-
HOCTBIO K CAMOBOCIPOM3BEJEHUI0. ITO JOCTATOTHO ofmue CymecTBeH-
HbIe XaPAKTEPHUCTHKI jKUBOTO, He CONEp/Raliie rHIIOTE3 0 KOHKpET-
HEIX (QH3HIeCKIX mponeccax, Je/Kammx B X OCHOBE.

Hexoropsie asropsl [1,2], onHako, OTAAIOT mpeanoyYTeHne Xapakr-
TePUCTHKE JKHBOTO, AAHHOM A. A. JlaoynoBblM, OCHOBEIBAf HAa neit
ompeyeienne MOHATHA KITSHU. YKM3Hp XapaKTePH3YyeTcsA Kar «BRICO-
KOyCTOHUIBOE COCTOSHUE BEHIeCTBa, HCIOMB3YOIIee IS BHpaboTRU
COXPAHMIOMUX PeARUH HRGOPMATHIO, KOJUPYeMYHo COCTOARMAMIL
OTHeBHBX MOJEKYI». B aToM ompese/eHin TO[{4epKUBAETCHA NPYyrasd
Ba/KHAA XaPAKTEPHCTUKA KHBOTO — COBJAHHE I xpanenye HHPOD-
Mal{Hi 0 BHYTDeHHeil U BHENIHe# cpeie 1 HCHIONbH30BAHEE ee AAA Bbl-
paGoTKH peakuuii, HATPABJICHHLIX Ha COXpaHeHUe ¥ IOAJep;Ranue
BCeX XaPAKTEPHCTHK RUBOM CHCTEMEL. 3pmech ke yKas3pBaeTcA II Ha
KOHKPETHBIH MeXaHH3M KOJIAPOBAHMA.

Ilo mameMy MHEHHIO, He C/iefyeT IPH OUpe/e IeHIH TOHATHS FRI3HA
HpPOTHBOIOCTABJIATL OTIEIbHbIC XapaKTePUCTHKA APYT JPYyry, Ibr
pasich a OJHON M3 HMX HOCTPOHTH OLpEfeseHie RUBOTO. HeBoamoik-
HOCTh CTPOUTH OIpE/eNIeHNe FKUBHE TOJIBKO Ha nudopMaHOHHOR
XapaKTepyUCTHKe BHHA M3 TOrO, 4TO IO 5TOMY OIpefiejeHHI0 Jake
IPOCTHIe ABTOMATHL MOTYT HOIACThH B paspsAj sKMBOIO Bemecrsa. On-
pejeierie JKUBOTO HEJNB3A CBOMUTH HU K wHpOPMATIUH, HIL K 00MeHY
BOIIECTB B OTIEIBHOCTH.

To-BHAMMOMY, CAMYI0 OCHOBHYIHO XapakTepuCTHKY, o6 ne(HEAI-
nylo Bce IPUBHAKH, MBI elle He 3HACM. Tlosromy mocrapaemcs cdop-
MyIHPOBATH ONpEJeIlenue, BKIOIAIOILee ykasaHHbe Hambosiee BaK-
upie xapaxrepucruxm. Ho mpeskpe BepHEMCL X na@OpPMATIHOHHOMY
onpepesicuio Ku3HM. Rak HeTpyHO BULETH, oo UKCHPYeT BHIMAHNE
TONBKO 1A MCIOJb30BauuM HHGOpPMALHMN. Onuako Tpeskfe : BCero
ungopMania goyKEa ObTh NodyYena anGo B3 wacTell caMoro JRHBOTLO
opramusMa, aubo or BHEIHeil cpejlbl Yepe3 COOTBETCTBYIOMIIE periento-
pn. Tlonydennas TakuM oGpazoM mH(OpPMATHS mepepabaTpBaeTCH
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Gomen Slcﬂomﬁe():;;g. loaBnenue opymnii TPYyHa, KOJI‘»IeKTHBHaﬁ
HE, HAKOHEI[, pa3 Ha
oopra 52 , , pasfenenne Tpyna (CHavaja
o I yp)z(lmlilo:pacm) morpeGoBajiu eme Bojee BLICOI((OI‘() ypOBIIJ{;aI
, aganoranuu., Bos
o0 L . HHKJAa weobxommm
dopmarueit, mepenaunm ee or ORHOH o0cobu K np}lrlrm?cm oOvera

HOMY IO-
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Hoswe, Gonee cioskusie o0MeCTBeHHbe OTHOIIEHMA, CBHBRI{H]I/)II;
¢ HPOTPECCHMPYIOMUM Pa3BAUTHEM HPON3BOJHTEIBHBIX CHIL — gé)g;?”«
§ Xapaktepa TPYJQ, BbI3BAJIHM MOABIEHUE A3BIKA, KOTOPHI P

; ;ak TpOABIeHHe pasyma. }
pHB’?‘iﬁf}fM IS?SI;)aaOIM, pasyMm ABJIAETCA COLMAJIBHON KaTeropuem, B(;ii
HAKaomeil B Co0bIIeCTBe KUBBIX CYILECTS, I/I (bopanyeTfI;;HB Iffjff}me ‘
ce TPy H 0OIIeCTBEHHBIX OTHONICHII, Ho pasym — anOH qggﬂmﬂmﬁ
cBOMCTBO CYOBEKTa, 00GmecTBo cy():be}cTOB 06PasyeT K ;{,36CT it
CONMANBHBIA Pa3yM, BBHICTYMAIOIMY Yike KK HeKOTOP?\?{eHOBet{I;(;T-
1{iisf, aHAJOTHYHAS COOTHOIICHWIO IIOHHT}III UeJTOBEKY 1 [;BH a’u,_
Boy». IloaToMy ciAefyer pa3arpaHHIuTh (ZYO'LGKTHLIH, II.LII/I‘ Hgﬁ n(ﬁfﬂ'{“ﬂﬂ
Hb, pasyM I DONIATHe pasyMa BoovIme. Taxkum oo.p(;xTaO H, TonATIA
«pasyM», «UBHIH3ALIAY TECHO CBASAHEL, ﬁoaTOMyeququ%Tcﬂ‘ o
pemeqeHHN He JeJalT PasTpaHudeHHi. aMm n.pn JCTa lng 1'1()}[;{-—
Bce jke OTH TOHATHA MMEIT PAa3IHIuA B COMEeP/KAHMM, 3 B
THEe pasyMa, HeCOMHEHHO, BXOJIHUT B IMOHATHE uanmnsamml.m p
CKA3AHHOT'0 MBI DPasleJbHO DaccMaTpHBAEM OTH onpe‘nenen I_{OBOFO

BacayauBaeT BHAMAHUA XapaKTePHCTHKA pasyma R?K)eax] or
ypOBHA aTaNTANHE KABOTO LIA BEIPAbOTHI coxgz}Hﬂﬂ)rluLII%(l),H,ee ;Iy:
KOTOpas BHTeKaeT H3 HPUBeJeHHBX BbIlIe paccyd\uemu:}. me.mm .ﬁﬁ_
GOKYI0 XapaKTepUCTHKY pasyMa MORHO usBiIedh 13 011<p ;:,I.He e
puamsagn, gapnoro 9. C. MaprapsaHoMm [3], kak cucreM e mpocto
HACCHBHO HmpHcIocabMuBaomedcs K BHEIINIM yc.nognf{Mémm’m,BHH
el BHEITHIOW cpely, npHenocabauBaLiedn ee JIJIfl cox'p‘arlla(,)ﬁ M;Tepnﬂ.
OTciofla MOSKHO CKasaTh, YTO pasyM — 370 YHRIHA M HaqecTﬁeHH(;
melaoiias ee AKTHBHO anamupyl()ﬁgnc?m;col;c:em;o;é. «pagyﬁ Beno
IPYry® CTOPOHY pPasyMa OTMedaeT u, T 60.]1(;9 cqo;;\-HoﬁA o
ycoBepIIeHCTBOBaHHOE odMlenie, nepeata Cv h ol e

AME OT OMHOIo HHXMBHAYYMa K APYTOMY». le[eGl:
:I:rl)luicmkoﬁapa 3yMa SBIAOTCA cnog;ﬁ:;o;:r;;;{;ﬁf:pI;fE\BLEIHI; ;Ia Ir:;s:ag:é
Heckonbko Goaee UeTKOe OMpeJe/IeHIe PasyMa i J i Ged

temua orux momsrhit maercs H. C. KappameBsiM (cM. €Ta i
ﬁizf_quﬁ.) Ha ocnomm}lu HeROTOpoF?uﬁﬁﬁfﬂ&aﬂiﬁ;T{:}icgﬁg;ﬁg%_
HUA RHUBOr0, JAHHOTO ~IAIYHOBBIM: « i P )QKTHO ToB-
quBOe COCTOAHUE BelecTBa, crocoGHOTO codupars, a /elmm o ana-

H3UDOBATH M HCIOJAL30BaTh HMHOGOPMALMIO 1A IOJIYHe -
Jl;eHH(I)) Hosoii unrdopmanuy o0 onpy;ﬂal(?;:;eqng ;:{;algl%wéoge(;fﬂgggh;ﬁg[
COBEPUIeHCTBOBAHMA BO3MO/RHOCTEN I 1y dent A vy
n s BLIpaGOTRn coxpanﬂfomunx peahI{lIIIiI- I'II)lorpa{MMOﬁ(bVHRHHO—
meastercs 00'beMOM HAKOIIEHHOU HH(bopqunr , }THX ({) quﬁﬁ»_

BAHHSA 1M NPOH3BOACTBOM s peasmsalimit 9T v
HHPI&L? BUIHM H; IIPUBEIeHHBIX BhIDA/KeHUH, UTO ngggﬁgpfﬁ;giizzg
uepes cCyMMy (QYHKIUA RIBOU MaTepuim. Halnoonel,ﬂn )a,quHHHX cit
BRIBHTAETCA BHIPAOOTKA MeMCTBI, ped)ne}\c&(:{,‘) ‘(Oplom(.) 6Tpa;1;aeT
coxpanenue ;rusnu. Bee aTo, BHIMMO, Holf?;ngom‘y pottio oTpamacy
HeTeBYI0 CTOPOHY pasyma I0 (I)I'r‘:g)ﬁmemm PN y,

Y IBAIOIHE XapaKTepucr 1.

HC I(lepe%bc,TBHTueLHLHOY] HaMm n])en(ZTaB.ﬂﬂeTc;f, aTO cynmf?ggr;;allz;ggnli
Jydime XapaKTepU3yeTcs CHOCOOHOCTHIO K oOMeHy
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puemueil cpenoil. He mpocro cmocofmocts «coGuparh, HaKAILIMBaTH
g a0CTPARTHO AaNadH3UpPOBaTh WHGOPMANMIO H UCIOAB30BATh €€ Is
COXPaHAKIMX peaKUu#y, Mo KOTOPHMH MOHHMAaeTCA He9TO acCUB-
Hoe, a oOMeHHBATECH €10 ¢ BHemmHeil cpefoii. Ha mepssiil Baraan oro
Ka;ReTCsf CTPAHHBIM: KaK MORHO 00MeHHBATHCA mupopMauuei ¢ me-
;xnBoil Marepueii? Urto moj 9THM Hy;mHO DOHAMATH?

Obmen upopmanueii ¢ Buemueii cpefioil TOHUMAETCSA B TOM CMBICIe,
qT0, IOJTYTas CHTHAJIB OT BHEIIHEH Ccpeabl HeHOCPeACTBEHHO depes
peLenTOPbl (OPraHsl YyBCTB) MM u€pe3 MOCPeJCTBO TEXHHKH, ;KUBASA
MaTepHsa aHaamsupyer, obolmaer MHOPMAIUIO, [elaeT BHBOOH I
COOTBETCTBEHHO 3TOMY BO3REHCTBYeT HA Cpely, YTO M HABIAETCH IIe-
pefavell magopManmu cpeje. ITO mO CYTH OOKYHEM mpoliecc TpyHma
nin B 0ollee CAOMKHBX CAydasiX [edeHalpaBIeHHBH DKCIEPHIMEHT.
Obmen madpopManueii ¢ BHemneii cpefmoit OPUBORHT K CO3JAaHHUI0 BHe-
OHOJOTHIECKOTO ¢cH0Cco6a XpaHeHus il mepefladil HHPOPMAIHHA (3aINCE,
pedb), BOZHAKHOBEHHE HAayKH, TeXHHKH, OPOM3BOUTCIbHHX CHI 1
HPOHM3BO/ICTBEHHBIX OTHOMIGHHII C€O3jaeT OCHOBY Mporpecca ;KUBOiL
pasyMuoIl Matepuu. C 9T0ii TOUKH 3PEHUS BCe CO3TAHHOE UETOBEKOM
BO BHEIHEM MUpe SBIACTCA 3a(UKCHPOBAHHBIM Pe3yabTaTOM 06paTHO-
ro HOTOKA HMHOpMAIUM 0T cy(bexTa K 00beKTY WIH, HHAYe TOBOPH,
MaTepHaIN30BaHHON HHQOpMamuei.

Ipn o6mene urgopmanueit ¢ Buemmei cpegoii BEpaGaTHBAOTCH HO-
HATHA, COCTABIAIONINEG OCHOBY HO3HAHUSA, OCHOBY HHGopMarus. B arux
HOHATHAX OTPA7RAETCA MaTe PHAJIbHEIA MUD, T, . BHeIIHsA cpefia. Brpa-
AaACh COBDeMEHHBIMI (PHI0COPCKUMHI KATETOPHAMH, BHOIMHSHS cpefa
u nagopmanns o meii Kopnpyiorcs momstiaMu. O6men ur@opManuerl
¢ BHemHe#l cpefoll, ee TOTOKH IPAMO OT 00BEKTA K cyOBeKTy 1
0GpaTHO OT Cy(BeKTa K 06BeKTY IIPOXOAAT CHATATA npsAMoe KOAHMpPO-
Banme, a 3aTeM IO COOTBeTCTBYMIIeMY KOAY, HO B o0paTHOM IIo-
PAlKe B Bufge BosmedcTBnA Ha cpeny. OOMen wumpopmamueii mesk-
AY ocolaMum mper Kak obMeH IOHATHAMEH (e3 HX MarepHaJIn3a-
IHH, KaK B crydae ofmena co cpemoit, MsI BUIHM, ¥TO HeT HeTpeoxo-
JUMOT DABHUIB B NPAMOM M O0pATHOM TedeHHE mEPopMamum. Paa-
HOTla TOJBKO B €€ XpaHeHHH B OJJHOM CJydYae B BHJe MaTePHAIN30BAH-
HBIX NOHATHIT, T. e. caMHX NIPOAYKTOB AEATENLHOCTH, B APYTOM — B
BUJe MOHATHIl, XpaHAMAXCA B DAMATH ;KUBOIL MaTepUH MJII IaMATH,
HCKYCCTBEHHO CO3[aHHo#,— B BHjle nuchMeHHOCTH. MTak, MbBr moaa-
TaeM, uro mmopmanma o BEemmeM MApe (OTparkeHme Mupa), T. e,
B KOHEUHOM cueTe BHemHHE Mup, KOZUPYETCA ITOHATIAMIL.

uTaRHM obpasoM, pasym — amo cpedcmeo e3aumodericmeus. co cpe-
9oit, a ne moawko MEHCOY PABYMHBMU 0COOAMU.

JIoGonsirao, wro TaM, riie oOMeH B OYKBaJbHOM CMEICTIE HE OCY-

MecTBagercs (nanmpumep, B acrpodusuKe), HAIIN 3HAHIS OKA3BIBAIOT-
1 Naneko me moJHBIMAL.
-’nameT)aR’ 1\/be MOZReM 3amHCATh, UTO PA3yM — Mo CIZ:OC(()(;HOC"}I: HUGO U
nOHm{luu E 00Meny zmgj)opmaz;u”eu ¢ erewnel cpedoit, 7 Kodupyemoi
paByM.uﬂmu. -31ech mox BEenIHeir cpefoil MOHMMAIOTCS TAKKe H CaMu
e CHLIe CYIECTBA N NMOJYePRUBACTCSH, UTO HHPOPMANUs H CaMa BHeI-

Pella xopmpyorca B COBHAHNN MOHSTHAMI.
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Cornacuo ckasammomy BeIe 00 oOMenme unHGopmaimed co cpenxoit
MpUBeieHHOE ONpPefesieHHe pasyMa ¢ HeH30e/KHOCTHIO CBA3LIBAET €r0
¢ TPYAOM, TeXHOJOTHeH, cOIUaabHOM cpefoii, co BceM apceHaloM
HaCTOAMMUX 1 OVAYIHX CPeicTB NPHCOOCODJIeHHA K cpefe M cPesl
IIs COXPAHEHHA W PA3BHTHA KHU3HH.

Ilousrus oOmeHa uHGOpMAIMA B CAYyYaAX onpeJe/leHHA HHIHH H
pasyMa HMeOT pasiIuyaimuecs cojep:kadusf. B ciaydae onpegejienns
HOHATUSA «KU3HBY, GRHBOE» MMeeTcs B BIHJIY YKalzanHe MHHUMAILHO
HEOOXOHMBIX CBOWCTB, CaMbIX IVIaBHBIX JIJIA OTJIHYCHUA RUBOTO OT
He:xuBoro. [loatoMy B mouaTHe oOMena muopmaiHeli BHYTPH cebd m
¢ BHeIIHell cpexoil IusA 3TOro YPOBHA BXOIAT JHNIL HEOOXOXHMBIE
daeMeHTH . HHPOpPMalui BereTatuBHoro xapakrepa. HMudopmanus
BHENIHAA ¥ BHYTPOHHSA B jKUBOM KOJAHPYETCA COCTOSHHEM MOJEKYN H
mepegaeTcA ORpPY;Ralomeil cpele s ee JTYYIIero IPHCIOCOOIeHHA K
cefe Tarske COCTOAHMeM TOro HJIH HHOTO BellecTBa (KOHLEHTpanuf,
cTpyKTypa u T. 1.). Ha o70if cTaguu oGMen ¢ BHeIIHeil cpetoil ObLI
IPeNMYINEeCTBeHHO B CTOPOHY BOBNEHCTBHA CPeXbl Ha KHBOe, a 00-
paTimblil MOTOK OT *KUBOFO K Cpele UTPAJ, BUANMO, MCHBIIee 3HAaYCHAE.

B cayuae oupegeieHAS MOHATHA «Pa3yMHAA SKU3HBY 10 00MeHOM
udopManeii HoHUMaeTcA Gonee BHICOKHII YPOBeHL o0MeHA, a HMEH-
HO 00MeHa B TOM wmciae a0CTpakTHOU uu@opManued, ROZHPYeEMOH
nousTHAMA. HKak BumgHO, HCTOpHYeCKoe pa3BITHe ofMeHa MH-
dopmanueil HEYKIOHHO IO K 0o0MeHY Ha YpPOBHe IOHATHH, K YyBe-
JIMYeHHI0 POJH Hepegadd HHPOPMALME B Cpefy ¢ IeThio Bee 6obuIero
MPHCIOCOOIeHUS cpefibl K TpeGoBaHUAM Pa3BUTHUA Pa3yMa.

Tenmeps MH mepefileM K ompefeNleHnd HOHATAS LUBAIH3ALNMA.
Ipesie Bcero IMBHIM3AI{HA — DTO OpPraHM30BaHHAs, CAMOYIIpPaB-
ageMasa oOmMHOCTH 0OJIBIIOro WHCJHa pasyMHbIX cymectB. Jlinsa nu-
BUAM3ALUN XapaKTepeH MHTeHCHBHHIN o0OMeH (BHYTpU Hee H €O Cpe-
moit) Maccoii, sHeprueli W HHQopMaNHel, KOAUPYeMOH DOHATHAMHE.
O6Men undopmanmeil co cpemoii, Kak Mbl BHAHM, O3HAavaeT TPYA,
TeXHHKY, HaYKy, MaTepUajbHOEe MPOM3BOICTBO. 1'0BOPA 0 PONH TPY/ian
R. Maprc numer: «Tpyn, kak memecooOpasHas AeATeJNbHOCTb, Ha-
HpaBJIeHHad Ha OCBOCHHE DICMEHTOB MPUPOLI B Tol Ml uHoil dopme,
COCTABJIAECT eCTeCTBeHHOe YCJIOBHE Ye/0BeTeCKOT0 CYIIeCTBOBAHUA,
ycaoBie o0MEHa BEIECTB MesRIy YeJI0BeKOM M IPHPONOH, HelasH-
CHMOe OT KaRHX OBl TO HH ObLIO conuaabHBIX dopmy [4].

OcHoBras TeMgeHOHS BCAKOW ;KHU3HHE M AMBOI MaTepHH — 3TO
caMoNoJiepsianne sRu3uM, Goppa B3a SKA3HB, 3a BbHLKHBaHHE, 3a
pacmupenue ;xu3uA. To ;Ke-caMoe XapaKTepHO WM IIA IHBHIH3ANAN
Kak sddexrnBrOro cpemncrBa GophOBL 3a sKH3HP PA3yMHBIX CYIIECTB,
3a JKH3Hb pasyMa. JTO IO CYIIeCTBY BHIpa:keHHe MUpPOBoil Heobxo-
IUMOCTH CaMOPa3BUTHA MATEDHIH, €€ COMHAJLHON QOPMEL.

Bamuoit xapakTepHCTHKON TeXHHYeCKOH IUBHIH3AIUN ABIAETCA
TIOCTOAHHEN HPOrpecc, BHPARAIOMHNACA B HAKOINIEHHH 3HAHHH K
COBEPIIEHCTBOBAHMH OPYAHH B3aHMONEHCTBHA C TPHPOJOH C IEIBIO
CO3MAaHHA BCe HOBBIX YCJHOBHMII KA3HH M HOAJepRaHHA PasBUTUA.
IToT Tesme dYacto (POPMYyNIHMpyeTcs KaK cTpeMieHMe pasyMa K Heor-
PAHUYEHHOH DKCIAHCHI.
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HuBuanaanua — 3To onpejeeHHas ¢TYDeHb OPraHH3aIMHA paszyM-
HOH RH3HHM, TO CYOECTBY HOBBII KHBOH OPraHU3M, COCTOAUAN M3
MHOKeCTBa ocoleil, o0pa3ywIUX COMUAIBHYIO (QOPMY IBHKEHUSA
MaTepHH, COLUAJbHBIH pa3yM.

Taxum 06pazom, C;KATO MOJKHO CRA3aTh, UTO YUGUAUAYUL — M0
OUIYHOCMb PASYMHBML CYUjecing, UCROALIYIWUL o0Mer UHGopmayuw,
aHep2Ul U maccel 0as swipacomru delicmeuti u cpedeme, noddepacuea-
WIUT C80I0 JCU3NL U npo2peccusHoe passumue.

B sroM ompejenennn, Kak HaM TpeNCTaBIAETCH, 3aKJIIOUCHEL OC-
HOBHBle XapaKTePHCTHKM [MBHJIH3ALHM, a HMEHHO ee JHCKpPEeTHBIH
¢cOCTaB M Pa3yMHOCTH CYMeECTB, NIPOABIAIONAACA, KaK ONpeeIeHo
BHIIIE, B clocobHocTH K oOMenmy muHopMarumeil co cpemoil, 7. e. B
cmoco0HOCTH K HAYYHOMY TNO3HAHUK IPAPOAE M TPOU3BOACTBY, K
DOCTOAHHOMY M HeOpepHIBHOMY mnporpeccy. llmBmamsanmusa xapaxre-
pusyercsa oOMeHOM BeliecTBA H YHEPIHH ¢ BHEIIHEH Cpefod W BHYTPH
ce0s. IJTo BIOJIHE aHATOrHIHO OOMEHY B IHHIYHOM KHBOM OpraHH3-
Me, HO B OTJIHUHE OT Hero 3TOT O0MeH BHYTPH ITWBHIM3ALUH OHpeIe-
aseTcA He OHOXHMUYeCKUMY 3AKOHOMEPHOCTSAMHA, a 3aKOHOMEPHOCTAMIL
CONUAJBHEIMHA, XapaKTepoM OPOH3BOAUTEIHHBIX CHJ H TIPOU3BOJ-
cTBeHHBIX oTHoweHHi, HeoOxonumocrs oOmena undopmanueii BHyTpH
OUBHIN3AIHMA MEKAY ee HHAHNBHAYYMaMHI OYeBH[HA, OHA HE MeHee, a,
MosKeT OBITh, M Goee cymecTBeHHaA, 9eM obMeH srepruell u Maccoii. Ho
caMoe cymecTBeHHoe — 3To obmuit obmen uupopmammein, Bnipada-
THBAeMOM BCeH IWBHIM3aI(Hell, ¢ Bienrumedl cpegoil. Kak Mbl BuaenaH,
9TO TMOPOKAALTCA TPYAOM, SKCIHEPHMEHTOM, HayIHOW M TeXHUJEeC-
KOW WM, WHadYe, MPOH3BOJUTENbHOR CHIOH uBHAN3aud. B pesyian-
rare gopMupyeTcAa commaabHbil pasym. Haxomem, onmpepmenenme ro-
BODHT, YTO DTO BCe HANPABIEHO HA afaliTAlldI0 K cpejie, Ha co3janie
VCIOBHIU KU3HH N Pa3BHTHA HHIHBHAYYMOB M CHCTEMH B I@JOM, T. €.
HaOpaBieHO K HOBRM (bopMaM caMOOPTaHM3aIUN ;KHBOI MaTepun, K
HOBEIM CTYIIEHAM PA3BUTHA I[HBUJIN3AMIH,

IIpursaToe mamut onpeeenne LUBHIM3AIMH [I03BOJAeT BECTH aHA-
IM3 QUBHIECKHX YCIOBHIL Pas3BUTHA KOCMUYECKHX IABIJIH3AIAI,
IIOCKOJBKY OCHOBHEIE XAPaKTEPHCTHRKH MOTYT OHTH BHIPA;KeHHl KO-
indectBeHHo. OEHAKO HECOMHEHHO, YTO 3aKOHBl PA3BUTHA I[UBUJIH-
3aIMU OMpefelIAITCA He TOIBKO 3aKOHAMH QU3HKH, HO H COIUAILHO-
9KOHOMUYeCKMMH 3aKOHOMEDHOCTAMH, I B 3TOM OCHOBHAA TPYAHOCTH
UX ananmsa. (Dusmueckme yCJHOBUS PA3BUTHA IUBWIN3ANHUH BHCTY-
a¥oT KakK paMKH, B KOTOPHIX NHUBHIHBAIUA MOKeT Pa3BMBaThCH M
32 KOTOpBIe OHA He MOKeT BBHIATI, He BIAjas B LPOTHBOpeYHe ¢ 3a-
Komamu (umsuru. Har pas »TH 3aKOHOMEDPHOCTH OrpaHHUHTE]BHBIX
YCa0Buil pasBUTHA TUBAIM3AMMI Mbl H XOTHM BHACHHTE B KaJbHeHmeM.

OB GCHOBMBIX KOJHYECTBEHHBIX XAPAKTEPHCTHKAX
BHE3EMBBIX [{HBHJIHI3AI{HIIT

. Bynem cyaTarb, 4ro Bl Moryr pacmoaararhcs He TOIBKO Ha IION-~
;{OJIHIHHX raperax, HO B NPHHHMIE M HAa HCKYCCTBEHHHX COOpY:Re-
HAX B KocMmoce OKono cBoeit 3Be3/Ibl.
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MsI momeiTaeMcA 31eCh, TPUAEPRUBASACH JalHOTO BHIIIE OIpe-
JIeSIeHNsT IMMBUJIMBAIMM, BHABUTHL Hambouace o0mme KoaMYeCTBEHHEIE
xapaxkrepucrari Bl u onpegennTh Bo3MoyKibIe IPAHHIBI NX H3MEHEHMH
B mpouecce pa3BuTHA Bo Bpemeus. Ham mpegcraBustercg, d4ro aTo
ABIAETCA eJUHCTBEHHBIM IYTEM ompeje/enus CTAagdl pasBuUTHA IH-
BANIHBAIMA ¥, CJAeJA0BaTeNbHO, BBEIeHNA HX HAYIHON KiIaccHPHKALI,

OCHOBHEIME KOJHYECTBEHHHIMH XAapPAKTePHCTIKAMH IHBNJIH3AHH
ABJISIOTCA: BeJIHWYNHA IPOCTPAHCTBA 3acejeHHsa, oOMAS JUCIEHHOCTH
HaceJeHHs1, ero moBePXHOCTHAsA H 00beMHAA HIOTHOCTH, O0m[As MOT-
peGusieMas »Heprus, o0beMHAfS W HOBEPXHOCTHAN WIOTHOCTH HOT-
peOnseMoil pHepruM, 3SHEPrHA Ha OfHoro morpedurens, o6heM HH-
dopMann o BHemmHeM Mupe H o cebe, o6beM CONHAIBHOR HHYOD-
Malmy, KOMM4ecTBO HHPOPMAIMH HA OJHOr0 NoTpedutens, o0beM
TpaECmopTa MacC M 3HePTHH OGIMI ¥ Ha OJHOTO moTpebuTead m, Ha-
KOHeL[, BpeMs KUBHM LABMIA3ALMH W CpejHee BPeMA ;KM3HH O0CODH.
Bamuolf xapaxkTepHCTHROM TaKiKe ABASETcH CKOPOCTH W3MEHEHAS
YKasaugbex mapamerpoB. Bce mpuBefenmbie XapaKTePHCTHKH MOTYT
ObITh BhIpaskeHbl KOJAMYECTBEHHO, M HEKOTOPHle M3 HHX, KaK Mbl IO-
KaKeM, HMe0T ompefelleHHBIH Hpegel.

Haumenee ompeJeleHHBHIM, OYeBHIHO, MABASETCA BpeMA KHSHH
nuBmauzanud. Mer OygeM CUATaTh ero AOCTATOYHO GONbIINM, MpaK-
THIECKY HEOFPABWICHHEIM, YTO He HPOTHBOPEUHT HUKAKUM H3BECTHHIM
3AKOHAM. :

Hau6osxee oyeBUIubIM ABISAETCA BOIPOC O HPEReNLHON ILIOTHOCTH
HaceleHus, KOTOPYIO MBI OyIeM OHpeHeaTh IMcIoM ocolbeil Ha KBaj-
PaTHBI KHJOMETDP HOBEPXHOCTH ILIaHeTH HiId 0OpaTHOM el Bexmuu-
HOMl — RU3HeHHOM IVIOIIAZhI0 HA OXHY 0c00b., OueBHIHO, 4TO KU3-
HEHHAA IUIOMANb HE MOKeT ObITh MeHbIIe TIeOMeTPHUYECKOTO Mpene-
na, ompefeaseMoro pasmepamu ocobu. OQHAKO PeaNBHO JKHBHEHHOE
LPOCTPAHCTBO HOKHO OHITH CYMEeCTBEHHO 00JIplle, OHO OMpeieIaeTcsa
GHOJOrHYeCKHMH 3aKOHAMH ¥ CONHAJBHBIMA VCIOBHAMH CYHIECTBO-
BauuA nuBHau3agud. TaxuMm o0pasoM, POCT UYUCIEHHOCTH NUBILIH-
3aI(AM, 3aHHMAIOMEN IUIAHeTy, MO)KeT HIATH [0 H3BeCTHOHN I'DaHUIH,
[MOKa IIOTHOCTH He JOCTHTHET CBOEero momycTaMmoro mpegerna. laib-
HeHmuii POCT YACICHHOCTH IMBUIA3ANMH AOJKeH OCYMecTBIATHCH
3a c4er pocra ee mromanu obmranws, HoHeuno, MUHEHMAIbLHAA BEIH-
9IHA JKUBHEHHOTO IIPOCTPAHCTBA HA OfHYy ocobp B pasmmunbix BII
MOKeT ObITh pPasiM4HO# B 3aBHCHMOCTH OT IEJOTO PsAfa IPHPOJHEIX
u 6moorHYecKHX ocobeHHoCTell, oIHaKo mpemel] Hems0e:KHO CYmecT-
Byer.

Mer Oymem paccMaTpMBaTh [OBEPXHOCTHYIO INIOTHOCTH, TaK Kak
pacmonoKenne HacesieHns B BHICOTY, KaK B ToPOjlaX, He CHAcaeT Mo-
JOMKEHUA 13-33 HEOOXOAMMOCTH COXPAaHEHWsS IPWBEITHOHR Cpemsl o6m-
TaHUA.

Jas 3eMuOM MUBANA3ANMY IPA YUCICHHOCTH HACENEHHS B 20 MAJ-
JUAPAOB YEJOBEK CPEeJHSS MIOTHOCTh, PACCINTAHHAS HA BCH MOBEPX-
HOCTH 3eMHOT0 IIApa, BKI0YAA OKEaHHl U IOJAAPHbe KOHTHHEHTH , Oy-
HeT Rpmax =~ 60 wea./km®, uiam IKE3HeHHOE IPOCTPAHCTBO OKOIO
20 000 M® Ha YeNOBeKa, UTO DKBUBAJEHTHO yaactTKy Beero 140 X 140 m.
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He yTBepfias, 9T0 MMEHHO OTO ABJIAETCA IpeelbHO’ IOTHOCTHIO
i 3emu, Mbl Oynoem DpmHAMATDh ee YHCTO YOJNOBHO B JaipHeHmnX
pacdeTax AJA BHESEMHBIX [WBHAU3ANMA Ha MIAHETAX.

PaccMoTPHM TeleDh OY€Hb BAJKHBIH BOIPOC 0 DPOU3BOJCIBE I[MBU-
nusanmeldl »HEPruy. Besxoe mpOoM3BOACTBO DHEPLUM ABJIAETCA TPAHC-
(popmauneﬁ ofHol ee fopmsl B Apyryo. Uem Gompine pasBuTa MUBAIN-
sarusA, TeM 0oibIme GOpM HEPIUM HCUONB3YETCA ero.

OcHOBHHIMH BUAAMM 3HEPTHH, KOTOPHEe MOIYT HUCIOJAbL30BATH UH-
BAAM3ANNN, ABIATCA: TENNOBAA, XUMAYECKasd, SAePHAs, BIEKTPO-
MATHATHAS, KHOHEeTHYecKasdg, NOTEHIHATBHO TrpaBuTammonuas. [lop
pocsielHell AMEeTCs B BH/Y, B TaCTHOCTH, HCII0Ih30BAHME HEDPIUH PeK,
MOPCKHEX UPHIUBOB W T. ., OIpeo6pazyeMrX OGHYHO B DJIEKTPOIHEp-
rgio B ceTH ruppocTaniuuii. HusHeqeareIbHOCTD HaIleH IBAIA3AUY
OCHOBHIBAETCH B HACTOAIIee BpeMsa HA MCHONL30BAHUHA IIABHEIM 00pa-
30M XEMmYecKoil oHeprum (HedTh, Tras, yrodb) X JYACTHIHO TPABUTA-
MUOHHOE TOUTH MCKIIOYNTENFHO B BUE SHEPIUA PeK.

IIponsBonuMas O@BMIX3AnMed SHePIHA HIeT HA HOAJe]KaHue ee
JKU3HEIeATENbROCTH, T. €. Ha OBITOBbIe, HPOMBINIJIEHHbE, TPAHCHOPT-
HBEe W gpyrme HY:KAs. YacTs 9Heprum MOKeT HCUOJNB30BATHCA IS
HOCBHUIKH CHTHAIOB APYIHM IVBHIH3AMUAM.

HeobxonunMo pasawgaTth ABa BuUJa HPOW3BOACTBA sHepruu. OnumH
BHJ, — 3TO HOPOU3BOANCTBO HWIHM DOTpeOIeHWE JHEPIMH BHYTPH CpegH
obuTanus, a apyroi — Bue ee. COOTBETCTBEHHO HTOMY OVIeM HA3ZHI-
BaTh OEPBYIO DHEPTHell BHYTPeHHero noTpeblennsa, a BTOPYI — DHEp-
rueil Buemriero morpebaenus. VX oramame COCTOUT B TOM, 9T0 B HEPBOM
cliydae Bce BHUNGl IPOM3BOJUMON SHEPIrHHM pPACCeHBATCH B KOHEU-
HOM cUeTe B cpefle obuTanusa, mepexoad B TEIIOBYIO dHepruio. Bo BTo-
POM BH[E BCS 3HEPTHA PACCENBAETCSA B MAPOBOM (KOHKPETHO B MEJKTLNA-
HETHOM) IpPOCTPAHCTBE, MUHYA CPefy OOHMTaHuA. JHEeprusA BHEIIHETO
noTpebleHuss — 9TO JHEPTHS KOCMHYECKOTO0 TPAHCIOPTa, CHTHALOB
B u r. u.

JHepIHs paccemBaHMA B cpefe o6mTanmsa Hem3GeHO BefeT K Ha-
TpeBy cpenst. ITO CTABUT Ipejesa BuipaboTKu sHeprum B qanuoil cpene,
HanmpumMep ma muamere. Tarkum obpasom, pocT mpomsBomcTsa 0OIeil
9HEePTHH MOMKEH CONPOBOKAATHCH HEYKOCHHTEIALHBIM NOANepPIKRanmeM
HEUBMEHHOCTH PaccemBaeMoil B cpefe obuTanus BHEPIEH HA NOMYCTH-
MOH HOpMe, '

Paccmorpum sToT BOmpOC 1A KOHKPETHOCTH B CIyd9ae eCTeCTBEH-
HO CroskMumedics cpefsl oOMTAaHUA, T. €, HA MOBEPXHOCTH COOTBETCI-
Bywmed nmamers, XoTA, KOHEYHO, BTOT pacueT AEHCTBHTENIEH M s
UCKycCTBewmofi cpepmsl. Temmepatypa IOBEPXHOCTM Bpamamomieics
INTAaHEeTEl Gyper ompepesATHCH pajuanmeir 3Be3nH W paccemBaeMoi
B HeH OHeprmeit BHYTpeHNero MOTPe6EHHS COTJIACHO UBBECTHOMY
3aKony

408y - § = o, . ()
TRe ¢ — yocrosumasn Credana —Bonpumana, S, — cpemgusas mioT-
gg:;?nnm‘ona DHEPIUH OKOJO IJIAHeTHl OT 3Be3AB, S — MJIOTHOCTh

4 RyyTpennero morpeGienns, o — cpegHee axpfeno MIaHeTH.
¢ 843578, To nmeer mMecto HEeKOTOpas CCTeCTBEHHAs TeMIepaTypa



cpentt oburanus T, Xapakrepmas s JNanHOM MOIIHOCTH IOTOKA
HSHEPTHI 0T CBOeH 3Beamsl, ompeneiseMasi BHPaKeHHeM

1/4@50 —= O'Tg- . (2)

OTHoUrenue ABYX PABEHCTB IPHBOOUT K YAOGHOMY A NaXbHERIINX
PACCYRIeHuNl BB PAKEHUIO

1+ 4S/aS, = (T/Ty)* 3)
Bypem noxarars, garo 48/aS, <€ 1, Torna
T = Tyl + S/aS,). (4)

IIpenensHoe 3Hadenye IJIOTHOCTH pacceapHOH MOIGHOCTH Ompepe-
JAeTCA MpPeesbHO MOTYCTEMEIM IIOBHIIIEHHEM TEMOEDATYPhI Cpensl
oburanua. A NEBUIN3ATUA, BOSHUKIIEH IyTeM 9BOJMIONNMH HA CBOeH
IIaHeTe, 9TO HOIKHO OHTH HeOOApINof BeamdMHON, KOTOpas He Mo-
sKeT BHI3LIBATH 3aMETHHX M3MeHenui. Ilo-BupuMoMy, yBelndeHHe TeM-
HepaTypH BCero JWIIL Ha OJMH IPONEHT, T. . ANA 3emuan na 3 K, co-
BepIIeHHO HegomycTumo. [liA ompefenenHOCTA PACIETOB MLl IPHMEM
upepen, 9To0b MIOTHOCTH PACCEAHHON SHEPTWH COCTaBIANA He Golee
0,4% mnonyuenno# ninaneTod SHEPIEA OT CBOeH IBLINTL, T. ©. AOWMHO
OBITH :

S/aS, < 1073, (5)

Heckonpko muOM upefel Hafo YCTaHOBHTH, Korja Kakas-nubo
BEHICOKOOPraHM30BAHHAS IUBHIN3AMUA paccedsgeTcs Ha HOBOH Oes-
JKI3HEHHOH miiaHere, co3aBasd TaM HeoOXouMble NPUBEIYHEIC I Hee
YCIOBHA, B KOTOPHIX OHA 3apokjaiach Ha ¢BOel pommoli maaxere.
Hanpumep, mpu OpraHM3anuy JKH3HEHHHIX yCIOBHEH Ha Mapce pms
3eMIAH OTHOCHTEJIbHAA MNOJA BHYTPEHHE DPACCeAHHOH SHEPTHH, pac-
cYMTaHHAA Ha IMOTOK colHednod pammanmu Ha Mapce, mMo:xer GHITH Ha
aBa mopsagka Goasine, geM mpepesa (D), Tak KaK 3TO TONBKO YAYUIINT
TeMIepaTypHble YCIOBAA s Tepeceiennes na Mape, rne cpenuas
remmepatypa Ha 15 —20° nmxe, vem na 3emie. OlHaKO TpH 9TOM HYK-
HO YYNTHBATH BO3MOKHEIE HEGIATONPHUATHEIE W3MEHEHAA CIOKUBIICH-
CA cpensl, HANpUMED BHIfeNeHNe HeyKeJaTeNbHBX I'a30B U T. I.

TTocmoTpuM Temeph, KAKOB yKe MOPOr paccenBaeMOM MOIHOCTH A
3emud.

IToTok conneunoit pagnanun y 3eman cocrapiaer Sy,=2.10% B1/m?,
4T0 {aeT WTOJHY MOI[HOCTh, INepexBaThBaeMylo 3demieit, W =
= 2 .10 Br. Tlonaraa ansbeno a = 0,D, moaydum corxacuo (9)
MOMYCTAMYI IIOTHOCTL PAaCCEesIHHON JHepTun

S < 103%aS, = 1 Br/m2. (6)

CoBpeMeHHOe IPOU3BOJCTBO SHEPIMM 3eMHOY IUBHIM3AIAH B IIO-
HaBJAKINeH YacTH OCHOBAHO HA MCHONH30BAHMA XAMAYECKOH dHEDIHUU
7 cocraBiger okomo 1013 Br, mpakTniecK:m BCA SHEPIHS paccemBaeT-
¢ B cpefle ofmTanmA. ITO NaeT MIOTHOCTL PACCEAHHOM dHeprun S =
= 0,1 Br/m2, T. e. Bcero ma mOpAAOK MeHbIIe FOIWYCTHMOLO IIpenesa.
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Tlockonbry GenxoBas HopMa KM3HM M €€ BHICIIAS CTYHOeHb — pa-
3yM MOI'YT CyHIeCTBOBATH B HOBOJBHO Y3KHX TeMUOEDPATYDPHEIX T'paHH-
pax (oromo 300 K), To 3T0 HOBCIBHO KECTKO oupefesseT HeoGXomd-
Mbl TOTOK SHEPTHH OT cBOeil 3Besgel o.S,, a CIed0BaTeJbHO, W BHC-
[IYI0 TPAHUIY BHYTPEHHEro HOTpPeGIeHHd SHEPTUM s BCEX IIMBHIH-
sauuit Gexxosoi dopmer. CiegoBarenpHo, ycaosue (6) aBisercs go-
CTATOYHO YHHBepCaJIbubiM. TakuM o6pasoM, Mbl HMEEM BeChMa YeTKYIO
7 J0CTATOYHO PE3KYI TPAHUIY JONYCTHMOTO BHYTPEHHEro moTped-
JIeHMs DHePTHM HA SOWHNIY TIomand OoOHTAHWs, YIPHMMEPHO PaBHYIO
1 Br/m®. Sta BemumHa, KaK MBI BHIUM, OHpefeleHa PuanIecKuMn 3a-
KOHAMU M KECTKO CBA3aHA C JONYCTUMHIM IOBHINEHAEM TeMueparyphl
cpemst oburtamma. M3 Bcero cKazagHOro OYEBHIHO, UTO He MOKET
GesrpaHmvHo pAacTH TaKiie BHYTPeHHee HOTpeGlienue sHeprum Ha
AVIIY HAacCeleHUud, TOCKONLKY MIOTHOCTh HACEJCHHA W ILIOTHOCTE
pHeprud’ BHYTpeHHero worpefiennmsa orpaHmdensl. MakcumaiapHO
DOIYCTEMAs BeIWYHHA Pacxofa DHePIrHM BHYTpemHero morpebienid
HA ymy Hacelennsa P,, paBEA Smax/Mmax. 1LOCTaBIAA WONyIeHHPIE
BHIIIIE OTEHKH, OymeM HMeTh

108BT-8M™2 o 4y -
—SQEM_—Z—',\,VQ'IOBT. (l)

pm=

B macrosmee mpemsi ma Kammgoro oburarens 3eMInm UPEXOOUTCH
P = 10%/4 . 10° = 2,5 - 103 Br, rt.e. BHyTpenmee morpebierne
JHePrHy HA AYIIY HaceleHHsa 3eMinm npubamkaercsa K mpemery. Ko-
HeYHO, NPUBEJEHHbIE BEJIMYHNHGI B PEaNbHBIX YCIOBHAX pa3BUTHX

. OABUJIA3ANAIL MOIYT OTIHYATHCS H HA TOPSAJOK, KOJebisAch OKoIO

HEKOTOPOTO CpejHero, HO Ipefel Hema0e:KHO CYILeCTBYyeT.
CrazanHoe BBINIe He 03HAUaeT, OJHAKO, OTPAHHICHHE B IPOH3BOA-
cTBe sHeprum Boobmje. l{mBminsamusa B cBOEM pa3BHTHE He MO:KeT

COrPAHUYMBATLCHA TOJAYICHHBIMU MH3CPHBIMHA 3HAYCHHAME 3Heprau

BHYTpeHHero HoTpedieHus. BEIX0X cOCTOUT B BEIHOCE PsAA IPOU3BONICTB
B KOCMOC, B OKOJIO3eMHOe IIPOCTPAHCTBO U B «cGpOCe» TEMIOBEIX OTXO-
OB, MHHYS 3eMJ0, B KOCMAYECKOe TPOCTPAHCTBO.

JTOT YpOBEHB DA3BHTHUA IPEAILIONATAET OCBOCHHE TepMOANepHOHR
BHEPTUHN U OBIANEHHE CROPOCTSIMH HePeMeIIeHuA MACC, COCTABIAOIA-
ME 3aMeTHYI0 1o ckopoctn cseral HanpmMep, cKopocTh B ogHY €O-
TYI0 WJIH Jake ONHY THICSYHYI0 CKOPDOCTH CBEeTa TO3BOIUT 3)PeKTUBHO
HMCIOIH30BATH NIPOCTPAHCTBO OKOMO cBoedr 3pesamgsl. [(ns Conmeanoit
CHCTEMB! 9TO 03HAYAET PeaJbHOCTH IOJETOB KO BCEM ILTAHETAM M BO3-
MO}RHOCTH IIOCTPOHKHM WMCKYCCTBEHHBIX IIOCENeHMIl, BpamalmuXCA
Boxpyr ConHIa IO pasniudHBIM OpbuTaM, KaK BrepBhie 000CHOBAHO
K. 9. Huonxosckum. Paszpaborka mmem K. D. Iuomkosckoro mpo-
momxena wepasno O'Heitmom [5], paccMoTpesmimm BO3MOMKHOCTA KOH-
CTPYKTHBHOT'O OCYIIECTBIeHHA «dPupHBIX wuocexeruiy K. 3. Huol-
Kosckoro. Hocmugeckne mocesenus, MOJAyddBITHE HazBaume «Cdeph
Haiiconay (cm., manpmmep, [11), me uTo mroe, Kak MHOMECTBO «AduUP-
HEIX TropomoB» lluoAKOBCKOro, Bpamamomuxcsd BOKPYTL 3Beagsl M0
opbutaM ¥ mepexBaTHBAOMUX 3HAYATENBHYIO TacTh HHEPIWM CBoOeH
3BE3IH.
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ClexyeT eme OTMETHTH HEKOTOPYI) OCOGCHHOCTH MCIOJb30BAHMSA
9HEPreTHdecKUX pecypcoB miaameTsi. MBT BupmM, 9To 110TpebJieHme
XAMNUYIeCKOH ¥ ANePHOH dHePruy B cpefe oduTanus meusOe;KHO WpH-
BOAMT K HOUOJHATENBHOMY wmarpeny mianmetw. Ho ucnonnsoBaume
SHEDPIHH DeK, MODPCKAX IPIIMBOB JAA BHPAGOTKH DIeRTPOIHePTHH
M ee BHYTpeHHee IoTpe(/eHme He JaeT BKJIAJa B HaTpeB ILIAHETHL.
Jledo B ToM, UTO BTAa BHEPIUA CYNECTBYET HE3aBHCHMO OT BIEKTPO-
cTannuii, Kak ¢or rpasuTanuosHOl sHepruu. Oma Bee PaBHO Iepexo-
JTHT B 9KBHBAJECHTHYIO TenToByio. Takum obpasoM, mepesoj rpasura-
INOHHON JHEPTUA CHAYAJA B QJIOKTPHUECKYIO, a 3aTeM Tepe3 ee Io-
TpeOJieHne B TeINOBYI0, KAK COBEPUHICHHO SICHO, HE M3MEHAeT DHepre-
THYeCKOro Oamamea.

Taxoe sxe monosxenne 6yaer uMeTh MECTO MPH WCHOJIb30BAHME COJ-
HeUHOH 9HepIuu, yIaBIuBaeMoil B cpeje obuTanma W3 ToH WacTH, Ko-
TOpas flocTaBisercs 3Be3yoil B cpeny obmranusa. Bymem gns KomKper-
HOCTH TOBOPHUTH O IJIAHETE 3eMIIS.

OgeBujHO, 9TO €CaUM CONHEYHAS DHEPIWSA, HMPeALe 9eM HOomacTh Ha
nmiaHeTy, epeXBaTHBAaeTCA U NPOU3BONUT HYKHYI0O pabory, a zareMm
paccemBaercs B BHAE TeHJIa, TO HTO He MPUBOJUT K JOHOAHHTEIEHOMY
HATPeBYy — CKOJXBKO B3ATO Y ILUIAHETH, CTOJIBKO W BO3BPAIIEHO eii.
Caenyer, ofHAKO, HMeTh B BUAY, 9TO BOIPEKH YACTO BHICKA3HIBAEMOMY
MHeHHWIO BCI0 HaJaloImyo Ha miawery pagmanuio ColHIa HelbsA HC-
H0JB30BaTh. SHAYMTENbHAS 9aCTh JOJIKHA GHITH OCTaBIeHA HETPOHY-
TOH A1A mojfepsRaHUA mpUpoxHoi cpemsi. Hanpumep, moikmo «mepe-
XBATHTh) COJIHEYHYI0 DafMaInio, MalalI[yI0 HA TYCTHHN, H PacCeu-
BATh ee TocJe MCIOJIB30BAHAS B XOJTOXHBIX BHICOKMX mmporax. Onaa-
KO 3TO He MOKeT jeJaThcs B 00gbuX Macmrabax; Tak KaK NpHBeJeT
K DepepachpefefeHU0 COTHETHON dHEePruM HA IJIaHeTe W MO;KeT BH3-
BaTh He:KelaTedbHBIe M HeIpeJBHICHHbE M3MEHEHUA KJINMAaTa B Pas-
JHYHBIX PETHOHAX ILTaHeTH. BepoaTHo, TakmM o0pasoM MOMKHO HC-
moap30Bark He Gotee 1% magaromedl nHa 3eMa© COXHEYHOW DHepPTHH,
910 cocrasut okoxo 10 Br.

Jlias sdpdeRTHBHOrO MCIONH30BAHASA BTOH DHEPIUM ee HeoGXOoXHMOo
mpeodpas3oBaTe B Hambomee ymnobHYI DIEKTPUIECKYI, UTO B HACTOH-
mee Bpems Moskuo nexatb ¢ KITJ okomo 10%. Takum obpasom, Mo-
mer OBITH mponssemeno 10 Br, 1.e. B 10 pas Goxbme coBpeMennoro
OpOW3BORCTBA BCeX BufoB suepruu. CosimedHas W TpaBHTALHOHHAS
9Heprus, OYyNAydn ecTecTBeHHOU DHePruel, CYIMEeCTBYIOMe KaK HeKHi
SHepreTHIecKuil (oH, ABIAETCS «JapoBOi» u Hambolee «IUCTOH HHEP-
rueiiy. IX mcmonp3oBanme He NPUBOAUT K «32COPEHUIO» TIAHETHl JIHIII-
HEM TemJIoM. JT0 I03BOJsAET IOBHCHTE BHYTDEHHee MOTpedaenue sHep-
ruu Ge3 maMeHenus ofmieil paccesmHON dHepruH B cpene OOHTAHHA.
Hax M yGegunmcs, mepexsat Bcero 1 % conneunoll sHeprun moaso-
JIUT HA TOPAAOK HOBHCHUTE NONYCTHMEIHA YPOBEHD BHYTPEHHEr 0 HOTPed-
JeHUA DHEPIUd 0 CPaBHEHHWIO ¢ cymecTByiomuM. CKazamnoe, KOHed-
HO, He OTHOCHTCA K DHEPIHHM 3Be3[H, IePeXBaTHBAaeMOi U3 Tol dacTH,
KOTOPAs HAeT MHMO IITAHETH. JTA DHepPrusd, HepeJanHas Ha 3eMIro
JUISL MecTHOTO moTpebienns, 6y/eT yIacTBOBATH B ee NOTOJHUTEILHOM
HarpeBe U MODTOMY OTPAHUYEHa IO BeJIUYHHE.

16

Q

CT.VHEHH PA3BHTHA BHE3EMHBIX ITUBUIAN3ATHN

A

Mot obcyskpanu Brire ocwoBHbIe ¢usmaeckne rpannup, B paMrax
KOTOPHX NO/LKHO IPOTeKaTh PasBUTHE NMUBMIN3ANNU B YACTH pocta
Hapogonacedenud u obmero norpedaeHus suepruu. Teneps mui pac-
CMOTPHM BOIPOC O IPAHUIAX POCTA 3THX HOKazaTelel u IPOCTPAHCT-
Ba ofuTaHus. ,

Raxr yme rosopmnocs Bwime, UHBUIN3ANUA — 3TO OPTAHN3OBAH-
Haid, CaMOympaBisiomanca oOHHOCTh HHANBHAYYMOB. OBmHOCTS 06ec-
neunBaercss obMenoM undopmamueii, Maccoii u sueprueii. Ilporpece
NUBUINB3AIAM CBA3AH ¢ NOOBIBaNIEM HHPOPMANA 0 cebe | BHeLIHeM
MHpe i UCHOJIL30BAHNEM 9T0H MHOGOPMALUH XIS aKTHBHOL aJanTamun
K cpeje s BLIP&}ﬁOTKII MeHCTBUI 1 CPELCTB B3aMMOHEHCTBUA ¢ OK-
py;kaomeil cpepoii.

OgeBnano, 4T0 3TH HEfCTBHA KOMKHEL COBEPITATHECA COTJIACOBAH-
HO, CHHXPOHHO BO BCeM o0beMe IHBHIN3AIHM, MHAYE OHA HE MOJKET
6b1Th euHEIM meapm. [TosTomy MHQOPMALNA JOMKHA TOCTHTATH pas-
JAUIHBIX MECT NHBHIN3ANNA NPAKTUYECKH OJHOBPEMEHHO, HO ee CKO-
POCTL PACHpOCTpAHEHMA KOHEYHA W He MO;KeT MPeBOCXOIHTD CKOpoCTH
¢BeTa. JTO CYIMECTBEHHO OTPAHHIMBACT 06HEM nusniansanuu. Hnsumm-
3alus He MOKeT (QYHKHHOHHPOBATH KakK OGIIHOCTE Pa3yMHHX cCy-
INeCTB, Kak Ieloe, ecId BpeMs ofMeHa mHdopMamumeit CPABHIMO ¢
BpeMEHeM JKH3HH ee 0cobell uim, TOYHee, ¢ XapaKTepHbIM BpeMeHeM
H3MEHeHUH B CAMOH IUBMIM3ANUE (H3MEHEHHE COCTABA HAYKW, Tex-
HOJOTUH, CONMATBHBIX $OpPM U T. I.).

Hpomoe obmena mrdopmanmeds (mayunoi, TeXHOJOTHIeCKOd, co-
[AATLHOR, YIPABIeHTECKON U T. I.), NUBHIMBAIAA BHHY;KIEHA Bec-
TH 00MeH dHeprueii, Maccoil, HeATETBHOCTHIO MRy ee JacTAMU. ITO
CTaBHT eme Gojee ;KeCTKHe OTPAHHYCHHA HA OGLEM OUBAJIMBATIUN.
OueBugno, wro B Tpejenax NWBUIN3ANMN HHPOPMALHNA W3 OLHOTO
HOYHKTa B OPYrodl He MOJKHA PACHPOCTPAHATHCH CAMNIKOM j01ro,
HAaUpuMep, AMUTeTBHOCTH PACIPOCTPAaHeHHA He JIOMKHA GHITH Golee
THICAYHOR [OJIW CpefilHell MPONONAKHTEIBHOCTH JKE3HA VHAUBHIYYMA
nusunm3anun. Takum ofpasom, mpegembubiit pasMep IWBUJIM3ALUN
THna gexoBedeckoit 6611 661 okomo 0,1 ¢B. roga. TakoBo orpannuenye,
Hamaraemoe HeOOXONMMOCTBIO Tepenaun u nepepaboTKY HHPOPMALHH.
Eme 6omee ixecrrme OTPAHMIEHNS HaJaraer ycJaoBHe Hepeavuy dHep-
i m Mace BHYTDH apeaja IUBUIH3AIAM, Hase na MeRITameTHBHIX
PACCTOANUAX CKOABKO-BHGYIDL BROMOMHAS nmepegada HePTUH B BUje
SIEKTPOMATHATHHIX BOJH HEBO3MO;KHA M3-32 WX IuPPaRIMOHHOH pac-
Nommmoct. Ocraercs mepeBo3Ka COOTBETCTBYIIEro Tomimsa. Kme
6osree mpobremaTmamOi OKaBhIBACTCA BO3MOMKHOCTDL TePeBIKEHUSN
PA3Mu9HKIX Mace W camux obwmTarteneit OUBHIW3anuR. Ito Tpebyer
OCBOeHHA TPOMBBONCTRA He TOALKO BooOme GoibiIoll sHeprud, HO M,
qTo camoe Tpyxuoe, GOABINX WIOTHOCTEI] SHePIUN, NOCTURCHAA CKO-
IDHeD s, i Ao e €0 CRODACTDD Chcra, i
comre; ] ; ‘ . CKopocTeil (THCAYnas MM

afg 4gacre),
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Takum oBpa3oM, MH HOPHXOAEM K BBIBOAY, 4TO pasmep npocm-
pancmea, 3aHAMO20 Yueuusayuel, neusbexmcno Gydem  02paHUYUEH
HEGOALWUM CPASHUMEAbHO ¢ MENCIBE30HM PACCMOAHUEM RPOCMPAk-
cmeom 6okpY2 ceoeli 36e30bl.

PacemoTpnM Temeph BoIpoc o Hauboiee XapaKTepHBIX IOKa3aTe-
JX CTETIeHy pasBUTHA IMBUJIHM3AINM, KOTOPLe MOLIM Obr OpiTH 1MO-
JoskeHH B OCHOBY HMX Kiaaccmpuranun. Herpynno Bmjaers, 9To mJIA
oTOH [eaH He MOAXOANT AHepreTHdecKnmil Kpurepuid B BUJE KoIAdect-
Ba obmero mponsBogcTBa sueprum. Jleso B TOM, UTO, KaK MBL yike OT-
Medaji, BeChMa CYINECTBEHHO XapaKTepusyer ypOBeHb IMBHJIM3AMMU
JMITh KadeeTBo noOpBaeMoit sueprun. OueBHnno, 970 NABAIM3ANMSI,
ROGHBAMIAA DHEPIHI0 CYMMOH KOCTPOB, HA MHOTO ypOBHeil HUIKe
UWBHIINBAIAE, HOXYYaomeil TAKYIO jKe YHEPIHK B BHJE dJIERTpHie-
¢TBA, W eme BHle IBUIM3ANMA, MCIHOIB3YIINAA TepMOAAEPHYIO
HeprU0, MW T. X

Ilanee, Goapmoe suepromoTpefieHne MoskeT ObTH CBA3AHO C OT-
POMHBIM HAceTeHHeM OKOJO 3Be3[bl, HOTHOCTHI) PACXONYIOMUM JHep-
rmo Ha CBOM HY:kab. He Oyjger gautasmeit, ecin BOOOpa3uTh, 9TO
OKOII0 KaKoii-To sBeansl umeercs Hacexenme B 1000 paaz Goxburee, geMm
mHa Bemie. Y Takoil INUBAIM3AIMH NOJydaercs obmiee 3Hepromorped-
Nenue, OpeBbIIAlONIee COBPEMEHHOE Ha Bemae B 1000 pas, ommako
ypOBeHH MOeT ObITh He BhIIIe 3eMHOTO. Cropee ypoBeHD IMBHIH3A-
[UW XAapaKTepmayeT IIPOM3BOJCTBO BSHEPTMH HA JYHIy HACEJeHHH.
OnHAKO 7 DTOrO HEZOCTATOUHO $e3 yKasaHua HA MCTOTHHE HHEPIMM.

J1si XapakTepHCTMKH MOIM I\MBHIHMBANAU HE MOAXOLHT M TEp-
PUTOPHANBHEI NPUSHAK, XOTA, KOHEUHO, PacCesteHIe IUBUIM3ANNN
OKOJIO CBOGI 3BE3NHl B MCKYCCTBEHHO CO3NAHHBIX cpefax oOuTaHUA
[Ofl CANY TOJIBKO MOIHOW IMBUIH3ALHH.

[Ipenmosenne TPHAATH 33 OCHOBY KIACCHUEANAN MOMM IMBH-
J@3anEAyE 00heM HAKOIIeHHOH MHOOPMAINM TOKe He HpPeicTaBIAeTCHd
nocraTounsiM, IIpocTo KomdecTBo MHPOPMANNE Kak CKJIAL, Rak CyM-
Ma 3HAHWI eme me xelaeT mmBmAnsanmio Momoif. Imasmoe — ne
KOJNHYECTRO HAKOILICHHOM MH(POpMAINH, a TOT 00DBeM, KOTOPBIH HC-
[0NB3YeTC B [EATEJbHOCTH IHBIJIU3ANNHY, KOTOPHI HempephlBHO
OBHOBIAETCS IyTeM BHPaBOTKE I o0MeHa HOBOM umHdopmarnuei.

Ham upegcraBigercs, 9T0 YpOBeHb NUBITM3ANHA OIPeLeIACTCH
XapaKTepoM HCTOYHMKOB DHEPrHU U HOCTUTHYTONH 00BeMHON IIOT-
HOCTBIO €€ HPOM3BOACTBA WIM 00HeMOM IIPOW3BONCTBA HA EIUHHIY
Beca smnepreTHdeckoro ycrpoiictsa. [emo B TOM, UTO AJIA HCHOIL30-
BAHEA ODHEPLMH B TPAHCHOPTe, OCOGEHHO B KOCMUIECKOM, KOTOpHIi
XapaKTepuayeT MOI[b W BO3MOKHOCTH INMBUIHM3ANNH, HeOOXOTUMEL
BHICOKITe TLTOTHOCTH LPOMBBOLCTBA DHEPIMH, T. €. GOJbIIasg JHEeprusd
B OTHOCHTEJbHO HeGONBIIHX OfBeMax npu HeOONbIION MAcce CaMoro
pneprerngeckoro yerpoitcrsa. Hampmvep, seMuas LUBUIM3AIHA TIPo-
W3BOMUT MOI[HOCTE, JOCTATOYHYIO I IOCHIIKE 100-ronnoil pareTs
ma Mapc ¢ CAHTHCBETOBOH CKOPOCTBIO, OJHAKRO HPAKTHIECKM OTO
cllesaTh cefdac HeXb3s, TAK KaK Mbl He MOKeM CKOHIeHTPHPOBATH
ary smepruro B 100-TonHO# pakeTe. '

TaruM 00paszoM, MEL HOJOULIA K TOMY, 9TO nauboaee nokasamenb-
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HOU TAPAKMEPUCMUEOL PAIBUTNOCIU YUSUAUSAYULL ABASEMC 0C80eHUe
el cropocmu  hepedeusnceHus macc. JlefcTBHTEABHO, 37eCh coné -
JRATCH yiie NPUBHAKH BIIAJeHHS 3HAUMTETbHON 3Hepr’neﬁ npnqupB
09el’b BHITOHON ee GopMe, mMeomeil GOAbIIYI0 06BeMHYIO ’IIHOTHO;JTL
Jlast mepenBuikenmst Mace, HaIpPUMep, ¢ MUJIJIHCBETOBOM cxopocnﬂ(;
HY/RHO HE MPOCTO $O0JIbLIOe KOJHYECTBO 3HMEePTUM, HO DHEPTHH, BHIIe-
JasieMolil B ne6onbmoM 06beMe, T. e. ¢ IpOMALHON ILIOTHOCTBIO 311'1‘0
TeXHHYICCKH TPAHMO3HAsA 3a7ada, pelrenue KOTOPOH, OTHAKO He or-
PAaHHTABACTCAH CYIECTBYIOIUMU 3aKoHamMu Guaukn. [as KOHKp’BTHOGTH
OPEACTABJICHHA BTO, HAUpPUMEp, PAKeTa, JBU/KNMAs HaIlpPaBJEeHHbIME
B3PBIBAMHE ANEPHOIO TOPIOYeTO.

Bamsuue focTHKe A PAa3IMIHBIX CKOPOCTEI TIePeBIKeHTIA MO~

HO IPOCJAEANTH HA mpuMepe 3eMuoll nusuausamuu. Obnennnenne qei-
CTBUM HAPOJOB B ILTAHETAaPHOM Macuitabe CTajgo BO3MOKHBIM C J10-
CTH}RCHUEM 3BYKOBHIX M CBEPX3BYKOBBIX CKODPOCTell TepelBH/KeHUS

B coorBetcTBHE cO cKazanmbiM MUBHAMBAIMeIl IEPBOTO THITA MbI 6ot

HA3BAMN IHUBIIHBANNUI, BIAfEONIYI0 XHMHYECKOH dHeprmeil m ocBo-
UBIIYI0 KOCMHYECKHe CKODOCTH HepeiBILKeHAA, JOCTATOYHBE s
IPEeolo/IeHN s CUIBl IPUT:KEeHUA CBoell IIaHeTh OGMTaHUA.

HuBrimsanma BTOPOro THma BiIajeeT sIepHOIl dHeprUell W CanTH-

CBETOBBIMU CKOPOCTAMH IepeaBmkenns. [ocTmkenue takoit ckopocrn
TO3BOJIAET DEANbHO JYMATh 00 OCBOCHHM I(HBHIM3amuell BCero Ipo-
CTPAHCTBA OKOJO CBOEI 3BE3ABI, T. €. OXBATHIBACTCA U TEPPUTOPUAITD-
Hbl Tpu3HAK. lIMenHo Takas IUBMIMBANHA MOKET PEANBHO CTPOUTH
1:}4;1;1;(;;}1}1 BEIJ[eJISITH HeOOXOMMMYI0 MOIHOCTD [ Tepefady CUCHAJIOB,

cHeI[HAJbHbIE CHCTe : :

e e UCTeMbl 1A O0HAPYMEHAA CHTHAJOB MOI06-

JKeTpanonupys pa ‘
3anuu T}I)Je'rberopgnn; KB:I?TfiaiiJ;IBH}I(%T;\IOA\HO rOBOPHTB oyI0. Cxo-
, pas OCBOHMJIA CBETOBYIO CKO-
pocts (mampumep, 0,5¢). Opgnako, KaK IOKA3LIBAIOT paborsr psapga
aBTOPOB, JTO MPAKTHYECKH MAJTO0 706aBUT BOBMOMKHOCTEH 1O cpaBHe-

HUIO ¢ BO3MO;KHOCTAMH IMBUIH3AIMH BTOPOrO THIA. =

HUBHJIHNSATIHA BTOPOIO THIIA I PEAJILHOCTH

uPa(‘/CMOTpI/IM TellePb BeCh HPOIECC PA3BUTHA KaKoi-Iumbo BHe3eM-
HOH. NUBATH3ANMU OKOJIO KAaKOH-TO 3Be3[Hl B TeX I'PAHMIAX, O KOTO-
gé);:x MEI TOBOpMIM Bhime. [l1a Komkpernocrn Gyaem I‘OBOpPITI: 0 Halren
{HOMH I{HBnnnaaunn. Kak Mb BHpuM, mama mnameTHas IUBHIM3A-
?I;Eg J:I[Iou;ggn:m}: npeéleny CBOMX BO3MOKHOCTEN YBEJHUYCOHHA HAcCeIe-
ey EHLHOTpe ﬁmmm. Heobxopumas smeprus mis GHITOBBHIX
. I/IMeIOTc;IpHeI{;)T HYK] elle oGecneanae'Ecﬂ XUMHYECKOU dHepruei,
Bope ot e (;){pé:le peaeBpBH COJNHEYHON IHEPIUH TIOPANKA HPOH3-
a0 H, ; Or, Ha Semiie. Dee 9T0 MOKA MOKeT 00eCIeTUTh «PaliCKyIo
b ooy eEmpecc HAyKW, TeXHHKUH u 6mra. CyIecTBeHHYI0 DPOIbH
ot € v Fpan 0CBOEHHEe OKOJN03eMHOTO IIPOCTPAHCTBA 10 yPOB-

XPOHHBIX OpOmT.
MCTSUJ_I(:::;; 1;2;:09 l}onomelme e MOKeT IIPOJOJKATHCA JOJITO M3-3a
, 3EMHBIX IPHPOAUBIX pPecypcoB. (CTaHeT oCYIeCTBIAATHCH
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OCBOGHIE HOBHIX BHAIOB HHEPIWH, B IEPBYID OUYepefb TePMOsIePHOM.
Bypaer cospan KoCMHIECKHM TPAHCHOPT C MUJLICBETOBON CKOPOCTHIO.
Haunyres KocMmyecKme myTemecTsus K TeaaM Co/lHedHO#l CHCTeMBL.
Jlanee mauHeTcst mocTemeHnoe, PoOKOe OCBOeHHe Jlyasr m Mapca u,
BO3MOJRHO, CTPOUTEIBCTBO «dPUPHEIX ropofosy. ONHAaKo HTO BPAX IH
MOKeT BHIZBATH GOIBUIYIO pa3pamxky Haceilenus. IloTpeGienme Mmom-
HOCTH HA 3eMIe OYAeT COXPAHATHCS HA TOM jKe MAKCHMAJIBLHOM ypOBHE.
Yacrs mpOm3BOACTE 6ymeT BhHEeCeHA B KocMmoc. Qxasrercs, 9TO MUBA-
AM3ANUA CTAHET cHocoOHA MPOMBBOAUTH GONBIIYI0 IHEPTHIO.

CopammBaercs, Kyfa OHA MO;ReT OHITh HAmpaBieHa, Begb A
BHYTPEHHHUX HYKN mHorTpeSmoctu orpammdensl. [Ipm paccemennn Ha
APYTEX TUIAHETAX M B «IQUPHLIX TOPOAX», 04eBUIHO, BOIHMKHET He-
0OXOIMOCTh B MOILHOM KOCMUYECKOM TDAHCIOpTe A ofMmena Mac-
coit u ageprueit. [Ipu MUIIM- ¥ CAHTHCBETOBEIX CKOPOCTAX morpeby-
ercs 6OMBNIAS JHEPrMA MAJs ITOTO TPAHCIOPTA, IPEBOCXOAAMAA BO
MHOTO Pa3 IIOTpe0JeHHe HACeTeHUA Ha OHITOBHIE HYH(H. Kocmuuec-
Kiil TPAHCIOPT TaKsKe GyneT HeoOXOoMuM A1 CTPOUTENCTBA B KOCMOCe
HAYIHHY W TPOMBUILIEHHHX coopysrenmil. Crpemienwe pasyma mo-
3uarh Beenennyio moTpe6yeT COOPY/KEHMA HAYIHBIX YCTPOMCTB, CPas-
HUMEX C pa3Mepamu ILIaHeT. Y;Ke cefdac MO/KHO CKazaTh, UTO BTO 32
coopy:kenns. Bo-mepBHX, 9TO MasK-IepeJaTdnK [Js CATHATIOB NPY-
rum BII, pagmocmereMa JiiA o0HApy:eHus INIAHET Y APYIUX 3BE3[
pameit [aTakTHKE, PagEOCHCTeMa JIA OpPHEeMa BO3MO/KHBIX CHTHAIOB
ppyrux BI] u . m. [{as cTpouTeNbeTBA OTHX coopysxeHHit Tpedyeres
KOCMUYeCKMH TpAHCIOPT IO KpaiiHed Mepe ¢ MIJIHCBETOBOI CKO-
pocrsio. Kazamocs 651, 9HEPTOIPOM3BOICTBO MOKET PACTH B 9TOM CJIY-
gae HEOTPAHWIEHHO, HO 9TO He TaK. O4eBUHO, ITO MBI HE MOKEM HpPO-
H3BECTN DHOPIUE B COTHEIHOH IMBMIM3AMAU NOPSAAKA TOi, KOTOpas,
mo Kappamesy, cOOTBeTCTBYeT TpeTheMy THIY. ITO BCe PABHO, dTO
B naireir COMHEOIHON cHCTeMe CKOHIEHTPHPOBATH DHEPIHI0 BCEX 3BE3[
B Tamaxtuke. flcHO, 4UTO BCe IpEBpPATHTCA B ILTa3My e€IMle 3a10Jr0
00 MOCTHKEHUsT TAKOil dHEPTHH. :

KakoBa ke OIycTHMAA BEJWIMHA YHEPIUM, TPOUIBORUMOM B COJ-
ueunoil musmamsaiuu? OdYeBUAHO, 9TO OHA BCErO IOPsAKA COJTHEUHOHR
pmepruu. Mmade Mbl CHIBHO U3MEHAM ME/KIIAIETHYIO Cpefy, Hapy-
UM DTy Cpefy, 3aCOPHM ee DHepreTHYeCKUMH OTXOJAMU. 3mech Ta-
KOe jKe TONOAeHne, KaRk M I 3eMiam, T oXpaua B Hel3MennoM BUsie
OKpY:/KAIOMel Cpefisl OrpanMIMBaeT IPOMBBOJCTBO DHEPIUN BHYTDCH-
Hero morpebmenus. HocMmueckoe MPOCTPAHCTBO COJHETHOH IWBUIHU-
samuu Taxye moTpebyer samuTsl u oxpamsl. Taxmm obpasom, obmasn
HEpPTHsi, KOTOPYIO MOKeT IPOM3BECTH HAIIA HUBMIM3ANUS B Ipeje-
sax Coxmeunoil cmecrembl, cocraBaser oxoxo 10% Bt, ato B 1000 pas
menbire conpeunoii. Ho, Boapaskas Ha 9TO OorpannveHne, MOKHO YKa-
3aTh, 9TO HMKTO HE MellaeT BHIATH 34 Ipejesl Congeunoi CUCTEMEI,
B Me;K3Be3[HOEe TpOCTPAHCTBO. OJHAKO OKA3LIBAETCH, WTO M DTOrO
HY/KHO OCBOGHHE elle O0JbIINX CKOpocTel, 4T0 IpodieMaTudno, #,
KpOMe TOro, MCIOIb30BAHMe GONBIINX ckopocteil B Ipefenax cOXHET-
HO{T TMBIIA3AAN OTPAHUIEHO IO MonlHocTH. TaKmM 06pa3oM, TOIBKO
MeJIeHHBIH TPAHCIOPT HOOYCTHMO HCHOIL30BATH, gTo6n usbeskaTh
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3arpPABHenust Coanegnoii cucremsl. IIpasma, ecrs nagexma na OMifiea-
HBIA BETEP, KOTODBIHA] MOJKET BBHIMETATH (MYCOD», OHAKO DTO MOKET
TOJIBKO HECKOJBKO 0CIa0buTh TpeboBammsA. :

Urak, Kak e MozieT pacupemeauTses sneprus? Ecam maceneHue
nuBRAM3anun yeexuunrcs faxe B 100 pas, To, mo-Bupmmomy, 101% —
107 Bt motpelyior GoiToBHe Hy:mb, okoao 102 —102 Br — curra-
ael MagKa s B u gpyrue nayymo-TeXHmueckne yeTpoiicTBa KOCMH-
9ecKoro Macmrada, M HAKOHeI[, KocMuuecKmit Tpamcrmopt — 102 Br
9aCTHYHO IJAA 00CHYKUBAHUA PACCeNeHUA MUBHIN3AIMHE, a TIABHBM
00pasoM IS COODY/KEHMA MasKa U APYTHX CHCTeM MKCCIEeOBAHUA
Beenennoii.

Ham mpencrasnsercs, 910 yiKe ceifyac HY;KHO CO3AaBATH TIPOEK-
THl TAKAX CHCTeM, 9TOOBI IPefcTaBHTh ceGe 00beM Tpyma W sarpar
9HePIHH U MATEePHAJIOB COJHEYHON IMBUIMBAIMNH s HX CTPOHTETb-
cTBa. JTO cpasy orpaHuduT OyiCTBO PanTasmu 0 Ge3rpaHUIHBIX HHEP-
TeTHYeCKHX BO3MOKHOCTAX BHCOKODA3BUTON IUBUIM3ALHE W IIO-
MO:KeT BHIPa0OTKe HpaBMIBHOM CTpaTernd IOMCKa IMBUIH3ANNHA B
namei ['amaxrunke. Huwxe nemaercs mepBas mHOmBITKA B 9TOM HAIpaB-
JICHUH. :

I{HBIJIN3ANNA M IIPOBJEMA NEPEJAYM ITO3BIBHBIX

Bonpocy meperadnm paguoCHrHAIOB BHE3eMHLIMH IMBHIH3AIUSMHA
MOCBAINEH PAX padoT, OXHAKO OHU He MAYT JaJblIe IojcIera Heodxo-
AUMOJ MONIHOCTH /A CBA3W, HaOpmMep, BEYTpu [alakTuru mpm 3a-
NAHEHHIX VCJAOBHAX HpHeMa M 3a7advaXx curHailusanuu (mepemada mo-
3HBHHX, Mepefgada MakcuMyMa mEpopManud 1 T. u0.). B stux paGorax
COBEPIIeHHO He OGCY/RAATCS BO3MOSKHOCTH UepeNaud pPagmoCHIHa-
108, He0OXOZEMAs MOIGHOCTH KOTODHIX IMOJIYJaeTcss CPABHUMON ¢
MOIHOCTBIO ONTHYECKOr0 W3IYICHUA CPONHeld 3Bes[Hl.

OxassiBaeTcsi, 3xech CymecTByoT orpannderud (6], me mospoadio-
mye HafgedsTbCcHA HA IOCBLIKY OYEeHb MON[HOIO CHrHANA, UTO He;aet
BEeCHMAa COMHHUTEIBHBEIM CO3JAHUE «KOCMHYECKOTO 4ylay, Ha Hemsberk-
HOCTh Koroporo omumpaercs WM. C. llxmosckuit mwpm moKasaTelbCcTBe
e[IMHCTBeHHOCTH HAalled NuBHAM3anmu B lamaktuke [7].

) Hax n3BecTHo, CYMIECTBYIOT JIBA IIYTH TOCHUIKA CHTHAJNOB C I[€/IBIO
0dpaTuTh BUHMAHMe NPYTUX HUBMIM3anuil HA CBOE CyIeCTBOBAHHe.
IlepBBiit — 9T0 IMOCHUIKA HANpaBIEHHHX K OIPefeJeHHBIM B3Be3TaM
CUTHANOB, BTOPOM — IOCBIIKA BCeHAlpaBlIeHHOTO cumraaxa. Ogesmp-
HO, 9T0 BTOPOM IyTh B OPHHIHUIE FaeT CYMeCTBEHHO 6AMbUIYIO BEPOAT-
HOCTh 1A obHapy:kenmus. PaccMOTpHM BO3MOSKHOCTD M YCJIOBHA CO-
3MaHMA TAKOTO BCEHANPABIEHIOTO0 pagmoMasiKa, KOTOpHIl ofecmedn-
BJI Obl MAKCHMATBHYI BEPOSATHOCTH €r'0 OOHAPY/KOHAS M MAKCHMAIh-
HYIO, HO IIPOCTYI0 MCKYCCTBEHIIOCTh. [l 3TOro curHan Koaaxen OLITh
CTPOro MOHOXPOMATHYHHIM [8], 9TO B ecTecTBeHHHX YCIOBHAX HO
HaboaeTcsa, a ABIAETCA JHUNIL CO3MAHHEM pasyMa.

Hus mepegaum m nprema godssHa GeITh BHOpama BosHA 21 M, Kak
U3BeCTHAA BCeM NUBMJAM3aNusM. K HacTosAmeMy BpeMeHU HAKOILIEH
OIlpefle.TeHHbIH OTIFIT TOMCKA CUT'HANOB BHE3OMHBIX NUBUIU3ALHHA (CM.,
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panpumep, [9—11]). Ograxo Bce MMBHIM3AIME XOPOMIO HOHHMAIOT,
YTO M3-3a OTHOCUTEILHBIX IBHKEHUM HepefaTunKa W NPUEMHMKA Fac-
TOTA mpHeMa Gy/eT cMemena OT TOYHOTO BHAYCHUS IA BeAAIUHY, MPO-
MOPIMOHAJBHYI0 OTHOCHTETBHOE CKOpOCTH. JHaueHme NocTexHed B
Ka/KaoM HHAUBUIYAJbHOM CJYYa€ HEM3BECTHO, OJHAKO DOYTH BCe OHU
3akaodensl B murepBase —+200 kM/c. ITo JmaeT HeoUpeReNeHHOCTH
gacToTH B moaoce +1 MI'm oromo wactors 1420 MI'm. Iloasromy Tpe-
fyercs IpPUMeHeHHe IPHEMHUKA C TOJO0COH upomycKanmsa Af =
= 2 MT'm, 9T0 3HAYHTENHHO YXYAIIAET YYBCTBUTEILHOCTH MO CPaBHE-
HOIO €O ciaydZaeM 0olee TOYmo m3BecTHOIl wactotel. B cBA3zm ¢ armM
JULA YUYIMEHUS TyBCTBHTEIBHOCTH MBI 00A3aHb NPUMEHHTH YCPeNl-
HeHHe, T. ¢, IMeTh OOBYHEI PAfHOMeTp, HCIONb3YeMH B PAHOacT-
ponomun. IIpumem Bpems ycpenmenmsa 1 c. Illymosas remmeparypa
npuemruka, paspasg I' = 20 K, ne ABnaercs PEKOPIHON, HO TOBOJID-
HO Malla W Mo:KeT GHTh ofecmedena HeOXJArK[aeMOH mapaMeTpHKOii.
Ot umapamerpsl PAJMOMETPA AT MAHEMAIBHYI0 OGHAPYHKEMYIO
MOIIHOCTH CHTHAJA HA BXOHe, PaBHYIO P; = kTiVAf = 4.10"% Br.
Mel mpmMeM caMyio IPOCTYI0 AHTEHHY BCEHANPABIEHHOIrO MpHeMa —
KHIOJb, ITHPOKO PACHPOCTPAHEHHHE B OOBUHBEIX IPHEMHMKAX Ha
3emire. Beawumna o6mapy:KHBaeMOro MOTOKA M3NYyIeHHA TPH IpUe-
Me Ha [HOOJH PaBHA

S; = kT Afloa,

rme o, — mIomans npueMa aHremHel, OTcioga mpu 0, = AM/4m =
= (0,003 m*
S; ~ 1071¢ Br/m?.

9T0T HOTOK IPHMEPHO PaBeH IOTOKY PAJHOH3IyUeHHsS Ha 3JeMmie OT
Conuna B Toi swe momoce Af = 2 M’ u Ba mopAmok Goabme IOTOKa
or ucrounuka Haccumomes A.

Herpynno mopcamTaTs, 4T0 IS CO3MaHUSA IOTOKA §; HA paccTos-
HUA [ cB. JeT IpH BCEHANPABJIEHHON Imepefade HeoOX0oMAMO MBIYIATH
MOII{HOCTH

P — 10%32S, Br.

Ina ofmapyskeHNs cHTHaja B pajguyce [ = 3-1(3(;4 cB. der upu S; =
= 10-16 Br/m? moTpe6yercs momuocts P = 3.10% BT, nopsanka mom-
moctd cBeroBoro manyuenns Coxnial 5
Tonygenne croas Gonpmoit momuocTs CBY-komeGammit xota n
COMHATEIBHO, HO B IPHHIUOE BO3MOKHO HDPH OCBOCHHM TepMOHI];eIp-
HOW SHEPTMH M MeTO/[0B ee 3KOHOMITYHOro mpeoGpasoBanusa B CBU-
sreprmio. OffHAKO JeTanbHOe paccMoTpenme Bompoca mpeofpasosanus
MBI OCTaBJISeM JJIA COOTBETCTBYIONIAX CHEIHAJHCTOB.
' MH paccMOTpHM 3f[ech He MeHee BaRHYI Tpobiemy MBIy 4eHUA
cronp Gompmmol Mommoctu, OueBUAHO, UTO MJIA U3AYICHHUSA 60.111)1110111
MOLIHOCTH AHTeHHAA CHUCTeMa [OJKHA OBITH JOCTaTOYHO GoabmIoil
H B TO ke BpeMa obecmeunmBaTh cepuuecKyio Boany. Boapmue pas-
MepH AHTeHHHl COBEPNICHHO HEOOXOTMMEI, 4T00H PACCeATD MOIHOCTY,
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IOTePh B HEH, KOTOPAsA NPMBOJIUT K HATPEBAHHMIO. DTO IPHHIAHAIb-
HO€ I0.10’KeHHe, H3 KOTOPOro CJIeyeT, 9T0 AHTeHHAA CHCTeMa JOJIKHA
COCTOATH M3 OTHENBNLIX AHTEHH, PACHONOMEHHBIX, HalpHMep, Ha cde-
pe. llpu aToM M30TpOIHOE MBITYYEHHE MOKHO 0GeCIEYdTH ABYMA CIIO-
cobaMH: pacmonaras TOYeUHBE BCEHALPABICHIILIE H3IyYaTed o
cepe 1 obecnednBas KOTePEHTHO® CJAO/keHUe KoJebanuil B IIpoCTpaH-
CTBe HIAM ITOMeMas HOCTATOYHO 0OTbIIHEe AHTeHHBI, Ka;KIaA M3 KOTO-
PBIX 00Iy4aeT ompepeseHHB CEKTOp IPOCTPAHCTBA COOTBETCTBEHHO
AuarpaMmme HampaBieHHOCTH. Takum 00GpasoM, IepeKkpHIBAaeTCS BCe
OpocTpaHCcTBO. B mepBoM ciaywae meo6xomumo obecmednTn CTPOryIo
KOrepPEeHTHOCTh M CHH(PABHOCTh H3IAYYCHMS HCTOYHHKOB, BO BTOPOM
dpasnpoBanue, BoobIme TOBOpA, He ABIAeTCA HeoOXoaumsm, Ilpn ocy-
MEeCTBICHNN AHTCHHBI [0 MePBOMY CIHOCOGY NpPeABUAHTCA TOT HeNo-
CTaTOK, 4TO OPU BPAIeHMH CPEpHl OTHOCHTENBHO 3BEe3J[ CHEKT) CHI-
Hana, HabawogaeMsii Ha 9THX 3Besfax, Gyxer Pa3MbIT, TAK KaK H3IY-
deHne B 33J1aHHOM HAaNpaBleHHN OYAET CojePaTh KOMIOHEHTb OT H3-
JydarTene, ABIKYMUXCA K HAOIIOJATeTI0 H OT HEro, MaBaf COOTBET-

CTByIOMHE [ONINIEPOBCKHE CcMemeHuA wacToTsl. Illmpumna CIEKTpa
Oyner

Afl = 2fQR/C,

rge  — yriaoBas CKOpPOCTH BpameHHs, R — pagmyc nepegaromeit
cpepuueckoit amrennsl. Herpyamo paccumratp 1 dopmy cumexrpa.
B cryuae cdeprr, morpsToi OCTPOHANPABICHHLIMA AHTEHHAMH, H3IY-
deHHEe HA IPAeMHUK GyNeT HATH OT aHTeHHE B Y3KOM KOHYCe XMa-
TpaMM mMEPHHOE A@ WM ymHupenme cocTaBaT

. QR . Ag
Afy = ——sin—

Hanpumep, mpu ckopoctu Bpamenus 1 o6/cyr mpu R = 5.10% u
Af, = 1400 'y, Af, = 15 Ty wpm Agp = 1°,

Taxkum o6pasoM, AIA CoOXpaHeHHA MaKCHMAJBHOM MOHOXPOMATHI-
HOCTH HY/KHO, 4T005l aHTeHHA IepeflaTIMKa IPAKTHIECKH He BpaIia-
Jach IO OTHOIUEHHIO K 3BE3qaM.

Ouennm HeoGxoqmMbie pasmepsl cepmuecKOll aHTEHHON CHCTEMLI
maA mompocTH naaydennd B 10° Br. B o6mem cayuae pasmeps: GygyT
OUPEREAATHCA TeM, KAKYI0 MOLIHOCT, MePelefUIyi0 B TEILIO, HY/KHO
YRQIUTh M3 aHTeHHHl. JIerko BUEeTh, YTO TaKyl AHTEHHY HENB3A
YCTaHABIMBATh Ha 3eMiIe U3-32 TOIVIOMEHHA BOJH B aTMocdepe SeMim.
Xora noromenne Ha Boane 21 ¢M HIUITORHO MaJ0 — He Gomee 0,02 —
OHO HIPHBEJeT K paccedHyio B atmocpepe 3emiu oxomo 1024 Br, wro
B MILIJIMOHBL pa3 IPeBHINAeT HOJHYI0 MOIJHOCTH, HOTJIOMAEMYK0 3eM-
aeit or Commma.

B cunny ckaszammoro amremma Bmecre ¢ TeHepaTopaMu KOJKHA
ObITh HOMeIeHAa B KOCMOCE HA BHATHTENbHOM YRaJeHAn oT 3eMIH.
JTO 03HAYAET, YTO ee OXJAKACHHE OCYMIECTBIAETCH TOLBKO qepes H3-
nydenne. IlooToMy B Tem10BOM KOUTAKTE ¢ AHTEHHAMY JOMKHE GBITD
UPEAYCMOTPeHbl pPagMaTophl — abCOMIOTHO YepHBIe Teaa UL BOJH
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HHPPAKPACHOrO [IHATA30HA, HOCKOMBKY HACDeB aHTEHNB H DPajHaTo-
POB He JOJKeH npeBHUIaTh, ckaskeM, 300 K.

Hycrs R — pamuyc cdeper amrennn, T, — ycTaHOBHBIMAACH
TeMIepaTypa aHTeHHOH CHCTeME, § — O HOBepXHOCTH cdepsr, IIo-
Kpnitass papmaropamm, 1 — obwuili KIIJ| mepeparomei cucremsr, caa-
rajomutics us KIIJ[ anrennnt u KIIJI remepatopa. Torma Ha ocroBa-
HHI CKABaHHOTO MOKeM 3ammcaTh

1—n
4RBoTy = —"LP.

Hua onpenenennn R w T, HCHOXB3YeM COOTHONICHME, CBA3BIBAI-
mee Ja%Heprmo uanyuennsa Connma ¢ ero Temmepatypoit I'c m pammy-
COM figy:

4riRo0T% = Pg.

Orcioga HaxoguaM

_ Ty \° £ 11—y
r=no (7)) 7 At

Q)

— Ro [~y /AT V] (1)
ry PG)SaBT]

Hecxonpko nescnoit spmech aBasercsa BexmgnmHa moreps (1 — n).
Ecanu monarats, uro Bce mpeobpa3oBanHe 3HEPrHH OT TePMOATEPHO
mo CBY mpoucxopur Gea moreps, To (1 — 1) 6yayT morepAMH B aH-
TeHHe. JTU IOTePH Jlayke OIPH 09eHb X0PoIleM KavecTBe aHTEHHH GyayT
ne mesnee 1%. Mwu moxomum (1 — 1) = 102, uwem 3aBegoMo cHu-
xaeM oueHky Benmumusl R. Ilomommm, 910 marper gomsken GBTH He
Goxee 600 K m P o~ 1, rorga mud manydeaus YKa3aHHOMN BHIIIE MOII-
HOCTH, KoTopasA ofecmedmBaeT CHTHAJ, O0HADPY;RHBaeMHI HA HHIIONB
Ha paccroaunmn o 3-10% ¢B. Jer, HeoGXOMUMA aHTeHHA PajAYCOM

R o~ 6R®.

Tarkum oOpasoMm, paguyc cPepHUecKOHR CHCTEMEbI Jaske MPH TAKHX He-
peansno OnarompuATHHX ycaoBHAX B cmuiciae HIIIL gommen Owitn
B 6 pas Goapme pamuyca Coxmupa, T. e. cocrasuaarh okoao 0,1 a. e.

OueBHHO, YTO TAKOE COOPYREHHE HOKHO OHTH MOMEINEHO JOCTa-
TOYHO [ANEKO OT MecTa OCMTAHHA IWBHJIN3AIMM, BO BCAKOM cIydae
Ha TOPALOK Falblle, 9eM coOCTBeHHAA 3Be3a, MHAYe apeada o0uTanus
HMOJXYYAT JOTOAHNTENbHOe 00aydeHrne Ha Bojue 21 cM, cpaBEHAMOE 1O
MOITHOCTY ¢ OOMydYeHHeM CBETOBHIM IIOTOKOM OT cBoell aBesmm. [usa
Conneunolf cHmcTeMbl 5TO 03HAYaJ0 OB HEOOXOMMMOCTHL ITOMOIIEHH S
MasKa 3a opOuroir IOmumrepa. BosmorknocTs mocTpoeHns Takol cm-
CTEMBl Jaxie OAA CcaMoil pas3BUTOM BHE3eMHON NUBHIN3aNUHA OYEHb
M OUeHb COMHUTEILHA.

[IprBegenusIit pacuer HMeeT IPAMOE OTHOIIEHNE K IOHNMAHRIO TOTO,
HACKONBLKO HPABOMEPHO ORHUMATL «KOCMHUYECKOE 9IY[0», CeCHH a’Ke
HeKOTOpHIe NUBUIA3ANNK B Haledl ['arakTiKe JOCTHIIH CAMOTO BBICO-
KOTO YyPOBHA pasBuUTHA. [[eHCTBUTENHBHO, (KOCMHYECKOe TYO0» Lpef-

24

moJaraeT IPeae BCero OoJAbpmMOd 3HEPreTHYeCKMd ypOBéMF C00T-
BeTCTBYIOMEro SBJIEGHHSA, COM3MEPHUMBIA ¢ dHeprueil 3Besmsl. MBI BU-
MM, HACKOIBKO TPYAHO CO3JATh TaKoe YYHO, BO BCAKOM Ciydae ca-
MOIIPOM3BOJNHHO OHO He MOJKeT mosBHThCA. llepemaya M mpueM MOHO-
XPOMATHYECKOr0 CHTHAJda Opuim 6nl «9ynoM», OMHAKO, KAaK MB BHJUM,
ero dHepreTUYecKHH ypOBEHb HE MO;keT ObITH TAKHM, 4TOOB GHITH 06-
HapY/ReHHBIM Ha IpocTo# numosb. M3 TpuBefeHHOro pacyera ode-
BHIHA HE0OXOQMMOCTH MCKATE OOTHMAJLHLIE YCIOBHA OOHADYIREHHA
CHTHAJO0B He OTHeJbHO IO NPHEMHOH M Iepefariled CTOpOHe, a HC-
XOOA M3 CHCTEeMHOTO TIOAXOdA CO3JaHHA JUHUHM UepeJaTdIHK— IPHeM-
ruk. [IpoBemennsiil pacyer mepegaruyAKka-Masgka IMOKa3blBaeT, YTO A
COBPEMEHHOH TEeXHUKH 3HAYHTENBHO INPOUIe, DKOHOMHYHEE, HOCTYI-
Hee COBEPIIEHCTBOBATH HPHEMHYIO CHCTEMY, JejiaTh ee Ooiee IyBCTBH-
TeIbHOH, 1eM KOMIEHCHPOBATH HEAOCTATKH IPHEMHON CHCTEMHE yBeIH-
geHHeM MOIIHOCTH mepegaTdnka. /leHcTBHTeNbHO, BCeHANPABIEHHBIH
MasiKk JOJ;KeH CTPOHTHLCH BHE IIPeNejoB cpelbl OOHMTAHMSA, a 3TO Tpe-
0yeT 0OvUeHB PA3BUTOr0 KOCMHYECKOro TPAHCIOPTAa M OOJBIIMX 3aTpaT
MATePHANBHBIX pecypcoB. Mekay TeMm -mOCTpoeHuMe Haxke BecbMa
YYBCTBUTEIBHOR mpHeMHOE cmcreMmsl, Booblme rosops, He Tpelyer
BBHIHOCA €€ 33 Ipefenbl CPedsl OOUTAHIA, YTO yskeé Ha MHOTO HOPALKOB
CHIKAET PACXOHB M TPYAHOCTH. B cuay ckaszamnoro ciegyeT OPHHATH
CAeYIOMYVI0 TAKTHKY MHOHCKA: CTPOHTH BCEHAIPABICHHYI0 aHTEHHY
€ MAaKCHMAMhHO BO3MO:KHOH 3¢QeRTHBHOH MIomMajapio OpHeMa H MHO-
TOKaHaNbHON mpueMuofl aumapatypoi. IlpmemHas cmcrTema moJKHA
OBITH JOCTATOYHO YyBCTBHTEABLHOH, 4T0On 00HADY:KUTH CHTHAJ B IO-
J10CE HEeoIpeNeeHHOCTH JaCTOTH M3-32 JOHILIep-adderTa.

IMTocmoTpuM Temeph, KaK PeaNbHO MOYRHO YMEHBIINTH MONIHOCTH
mepegadsy M, CJaefoBaTerbHO, M30e:KATH THIaHTCKUX pa3MepoB aH-
TeHHO cHCTeMbI mepeaaTynka, I 3Toro Ha mpuemuoOl cTOpPOHE HYK-
HO IPUMEHATH AHTEHHH ¢ 0OJBIIOH MIOMALI0 YiaBIMBAHMA U CHHA-
JRATh HOJA0CY mpuema. Pacemorpum ato mogpoduee, Myl moaaranu, 4o
mepefada AOMKHA OCYIIECTBJIATHCA HA MOHOXPOMaTHYECKOM Ko.aeba-
unn. Haubomee wucTHe Y3KOIOJMOCHBIE KOXeOaHUsA RaeT KBaHTOBHIA
reHeparop, Hampumep, Ha BogopofRe. llupuna ero aunnp meuee 1 I:u,
a craduapHOCTs 10~ maeT yxomel wactoTh me Gosnee wem 1071%-1,4.
-10° = 1,4-10-° 'y maw yxonur ¢assr Ha 1 pag 3a 10 ¢. CregosaTenn-
HO, IPUMeHAA Y3KONOJZOCHKIH GUIbTp B upuemuike mupuoroi B 1 I',
TWOTYIUM  yMeHbIIeHHe MHHUMaJbHOH OOHADPY/RUMOH# MONIHOCTA B
V Af = 1,4-10% pas. Bo crombko ke pa3 yMEHBUIMTCA Tpedyemas
MOITHOCTD MepeJaTIMKA N Toll ske qaibHOCTH ¥ modtH B 40 paz — pa-
nuyc chepuueckoit anwrTenunl. Ho Kark yyKe TOBOPHJIOCH. H3-3a JON-
MIepoBCKOro agdeKrra uyacTora HEONPEfeTeHHA, IT03TOMY HYAHO CO-
OpysKeNine CHeKTpoaHajImaaTopa ¢ o0med moJ0COM aHalH3a OKOJIO0
2 MT1. Onraxo 3fech BOBHMKAKT TPYMHOCTH B CBA3M € TeM, 9TO HOM-
ILTePOBCKHUI CABHT YaCTOTHI MEHAETCA CO BpPeMeHeM, T. e. HMeeT MeCcTo
Apeiid wactorl. ITO MOskeT OHITH CBS3aHO, HANpPHMep, € TeM, 4TO
mepefaTYHK BpamlaeTcs IO HeKOTOpPOH opOHUTe BOKDYT CBOEH 3BE3NEHI.
Ilpu ckopocrn mepemaramka Ha opbure v = 50 KM/c [IA IPHEMHHEKA,
HAXOJAErocH BOAM3N IOCKOCTH 0pOMUTH, YacTOTa IpHema Oymer me-
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PHOMIECKHN MEHATHCA Ha —-fv/c ~ +4-3-10° I'n. Ecau ommu oGopoT
0 0pGUTe NPOUCXORNT 3a L ¢, TO H3MEHeHHe YaCTOTH HYAET B cpenHeM
IPOUCXOMUTH CO CKOPOCTHIO

dfldt = 4vfl/ct.

Ilpu oGpamenun 3a rog ¢t ~ 3.107 ¢ u
df/dt = 4-10-2 ¢-2,

Taxum obpazom, 3a 25 ¢ qacTora uamennres na 1 I, OueBnpgno, 4ro
CYImeCcTBOBANNE HEHIBECTHOTrO Jpelia 4acTOTH HaKIajbIBaeT mpeje.
Ha MHUPHHY noJocel Kavarxa ¢uavrpa. Mupuna momocs Af, wanana
JOJKHA OBITH CYIMECTBEHHO 0OJbINe Be;THYHHLI apeiida 3a BpeMA ycra-
HOBJIEHNIA, T. €.
N 1 df _ —
Afy S>> A dr Wt ARCs Y dfjde.

YunTHBasg CKa3aHHOE, HO-BUAHMOMY, HEOGXOMHMBI KAHANBL HON0 -
coii 1 I'ny ¢ uncnom wanamos 2-10°, noxocoit 20 n 100 Ty ¢ gmesom Ka
HaaoB 2-10° u 2. 10%, Ira 3agava Mosker GBITH pelena na COBPEMEHHOM
VPOBHE TEXHHKH,

Haitee, nus mpueMa neoGXomuMO coopyssenne BceHAPAB.eHHOI
TPHEMHOM aHTeHHH ¢ MAKCHMATBHOH BOBMOMHOI MIIOMANbIo HpHeMa.
Ee M0:kHO 0CymecTBUTD Tak ke, KaK H IePeAOlLyIo AHTEHHY, B BHJE
Cepsl ¢ PACIONOKEHHBIMH HA Hell AHTeHHAMI COOTBETCTBYIOIIX Pa3-
mepos. Hanpumep, 60-10% napaboanueckux anremn anametpom 21 M,
Pacmonarasichk Ha cepe, 3aNONHAT Jy9aMU Bce mpocTpaHctbo. He-
TPYAHO HOJICIHTATE, YTO JHAMETD cOePH NPH IPUMEHEHUH 3THY AHTeHH
He MokeT OnTh Menpiue 3 kM. Kasiasa apTenna nomxna G6HTH CHAG/RE-
Ha CBOMM NPHEMHUKOM € YKa3aHnLIMH BLe Kadamamu. [Ipm atom
O9EeBHJIHO, UTO TaKajd cdepa He JOIKHA CIUUIKOM OHCTPO BPAMATHCA
HO OTHOWICHHI0 K 3BesfaM. [lomyctnMas ckopoers Bpamenus Q on-
PeJleiAeTCA BpeMeHeM OTKJIMKa T OpHeMHMKA ua curuaa, HeoGxomumo,
YTO0BI HCTOUHBEK CHIHAJMA OB B Jyde aHTEHHB A0MbINE, UeM BpeMA
OTKIMKA NDUEMHON CHCTeMB, T. €. A/ = 1. Ilpuw v =1¢, Ag¢ =
= 1/100 momxno 6s11h Q<1072 pag/c, T. e. MHOTO MeLTenHee 5 o6 /Muu.

CJIBJIH@M Tenepp pPacdeT OCHOBHHIX llapaMeTpoB BCeHaNpaBlIeH- |

HOro MasAKa Ha Boany 21 c¢M [Js pAfa BAPHAHTOB UPHEMHBIX AHTeHH
U TOJNOC KAHAINOB aHAJM3ATOPA HA PABNNYHBIE JaTbHOCTH CBgam. My
HpUMeM, 4T0 HarpeB Nepefalomeii anTeHHB! He J0J;KeH IPeBBHIIATH
300 K, a mymoBast TemmepaTypa IpMeMHBIX CHCTeM COCTABIsIeT T; =
= 20 K, § >~ 1, 1. e. moutn Bes noBepxHOCTE MOKpbiTa pajgaropamu,
a RIIJ| mepegaranka 99%, 1. e. 1 — n = 10~% MomuocTh cBeToBOroO
nsnydenns Coanma pasua 3-10% Br, a Rg = 1,5-106 xm.

Pesynbrarsi pacdera mo gaHHBIM BHINIE COOTHOMEHMAM IpHBEIEHHL
B tabaune.

Msi BHjtaM, 9TO JasKe IPH MCIOJNb30BAHMM HMPHEMHEIX AHTEHH JHa-
MeTpoM oKoao 20 M (nromams mpuema okoxo 200 M?) u pagmomerpa
cmekTpoaHanuszatopa Ha 10* KamanoB (WUpHMHA WOJOCH KaHaja
200 T'w) TpeGyercs coopy;kenme GOTBIIMX mepemawiix aHTeHH. Tak,
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OcHopable TapaMeTphl BCEHAUPABACHHOr0 Mafgka HA paznaIHEM
AaAbHOCTH CBAIN

pakisiceh i [ BceHanpaBideHHAA AHTEHHA
i 0, = 0,003 M2, 04 = 0,003 a2, 0, =3 M, Gq = 200 M2,
cR. ater Af =2 MIg Af =200 T | Af=200T'u Af = 200 Ty
P, Br I R, KM P, BT]R, HM‘ P, BTIR, HM, P, Bt R, kM
10 101 10t 10V | 108 101t 40 1 2,101 D
100 1021 105 1019 10t 1018 400 2.101 50
1000 10 148 1021 106 1017} 4. 103 | 2. 1018 ‘~500
100600 16135 107 102 103 1020 140.403] 2.4 | 3

OPH JaIbHOCTAX IpHUeMa-—Oepefavu MopsafKa pasMepos uamei lanak-
TIKH TpebyeTea MOIMHOCTH HepegaTauka mopsanka 10 Bt u pasmep coe-
PH AHTEHHOM cHcTeMBbl, PaBHEA pasmepy 3emun. Jake npu yranenunu
BTOTO MepefaTiNKa OT 3eMAH Ha 1 a. e, MOMHOCTD €ro M3J1yYeHH,
monagaeMoro Ha 3emaw, Oymer Bcero B 100 pas MeHblle MOUIHOCTH,
npousBoguMON B HacToAllee BpeMs Bcel Hauleid muBmiuzarumei. Ta-
Kol mepeflaTyUK KOT:KeH HMeThs opOuTy Bokpyr Counmuia. Ilpun gansno-
crax 100 cp. Jger neo6xognma momuocts 10 BT 1 pasmep auTeHmb
Masgka okoao 50 kM. Besomacnoe yaalienmne B a1oM Cilydae ObLI0 OBI HO-
pARKa paccrosnusn fo Jiyuw, Ho-sBugumomy, mocTpoenue Taxoi am-
TOHHB B TEXHHIECKOM M MATEePUAJLHOM OTHOUIEHHMH OygeT peanbHo
ANA Halleil MUBHIHBAUNE € CO3MAHUEM TePMOAIEPHOH JHEPTeTHKHU
H CYH[eCTBeHHO 6oJiee IKOHOMHYHOTO KOCMHYECKOTO TPAHCIOPTA.

Honycerum Temepnb, UTO BHICOKOPasBUTAd IMBHIH3AIMA PeMINIach
DOCTPOHTE MAafAR MoIEHOCTBIO 10¥ Bt Ha cdepe pagmycom B D ThiC. KM,
Ouenum Beanguny HeoOXOJUMON /LISl 3TOTO DHEPTHH KOCMHMECKOTo
tTpancnopra. llockoabpky cdepa fommua ObITH AOCTATOYHO HIECTKOM
H OPO9HOI, TIpuMeM ee cpequui oObemMusii sec 100 kr/m3, Ionnan Mac-
ca MeTalla chepu Oymer m = 5-10Y 1, 1, e. Bcero B 500 pas vMenbuie
maccsl 3eman. Tpaucnopr Meraanta pakeraMe ¢ MIIIIHCBETOBOM CKO-
poctew morpedyer mpAMEpPHO TOU K€ MACCHL ANEPHOTO COPIOUETO,
Ipn stom pmomswmo OHTH Begedeno okomo mce-0,007 = 4-10%7 Ik,
Hak yixe roBOPUIOCH BHIIE, MOM[HOCTD BRIIETEHUSA DHEPTHH B ME/RILIA-
HeTHOMH cpefie, rjae OymeT UATH CTPOUTEIBLCTBO Mafgka, H0EKHA OHThH
CYLIeCTBEHHO MeHpIIe MOIHOCTH H3Ty9eHus 3pe3fsl, Haupumep 0,1%,
1. e. 1A Coxnednoli cucremnt 3-10% Br. [Ipa raroit MompocTH KocMu-
9eCKOTO TPAHCIOPTA, HANPABICHHOTO HA CTPOMTENIBCTBO AHTEHHEL, 10-
Tpebyercs 4-10%7/3. 10 ~ 10U ¢, 1. ¢. okono 3 mam. jer. Ofnaro 3ToO
ABIAETCA caMoil MUHHMAIBHON 0IeHKOH, ompegensieMoll GU3NICCKIME
saxoHaMm, Kexu yuecTs 3aTpaTel HA AoOKITY M CO3TaHUe TOMIKRA (Heii-
Tepusa, TpurudA), KoOLIYY MaTePHATOB, NEePEBO3KM CTpouUTENeldl B Hpe-
JellaX BCell NJIAHETHOH CHCTeMB! 3Be3h M OIPAHHYCHHBIE KOJHYECT-
BeHHHE BO3MOXKHOCTH HADOJOHACEICHHA, TO DTOT CPOK HAJO LO
Kpaiineii Mepe YmecsaTepPHTh.
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Hanee, nusa remepanuui mommuocru B 10 Br meobxoqumo Gyner
CKMraTh He Menee 10% v B rog AnepHoro ropwouero. IlorpeGyercs mo-
CTOANHO JeHCTBYOWNE TPAHCHOPTHHIH MOCT LISt LIePeBO3KH TOPI0-
qero. O4eBMIAHO, 4TO MOINHOCTL BTOTO TPAaHCTIOPTa JIOKHA OBITH CY-
MecTBeHHO GoJbITe MOIHOCTH NepegaTaHKa,

pran HOBEPUTEL, YTO KaKaA-iubo uHBHAM3anusa Gymer cosma-
BaTh HoloOHoe coopysnenite. Ilonokenue obaervaerca, ecou MEBHIH-
Sauns, OTKA3aBUINCH CTPOMTH 3aHOBO cdepy, PACIONOMKHT AHTEHHLI
Ha OPUPORHOM chepPHUECKOI OBEPXHOCTIL, T, €. Ha KaKOR-1160 Iagere
CBOCIL CHCTeMBI, HENPUTORHON IIA HIIALA WM APYIOTO 1e00X0qUMOT0
HenoapzosanuAa. Ho oro cpasy orpaummwusaer i{omHOCTb epenayu
pasmepamit naamerst. Hampumep, ¢ Mapea mosmxno MBITYYHTE MOMI-
HOCTh coriacuo tabaume oxoxo 10'7 Br, wyro paer AaTBHOCTH OKOJIO
1000 es. xer. Onuako 3fech RY:RHa Oymer DoMbNias TONOJTHHTEIhHAM
SHePTHA, YTOOB YMEHBLUIMTL CKOPOCTH BPAlleHHA IIaHEeTH 0 HeobH-
XOAUMBIX IpefienoB. [lo-Bugumonmy, MoskeT Obrrh co3an CyID;ECTBeH‘HO
0onee ckpoMuslit Mask, manpumep Ha 10 Br, 0 xoropom rOBOPIIOCH
BBIIE B CBASI ¢ BOBMOKHOCTBIO €10 CTPOHTEIBCTBA ILTS 3eMIAH B He-
AajiexoM Gyaymem.

W3 mpusepenneix mpocrsix PacHeToB BHJHO, 9TO Hama NUBUIM3a-
UHA, BEIA MOUCK CHTHAJOB HA CPEACTBA, TpeGylomme or nepegamomeit
CTOPOHEI NENPUeMAeMO GOABUINX AHTEHHBIX COOD Y/KeHHiT 1 MOMHOCTEeH
DOCTylaeT HeUpaBUNbHO. MuI, He coamaBas BCeHanpaBJenHbIe aneMl
HBIE AHTEHHBIE CHCTEMBI XOCTATOUHO GOJBINON ITomami YJIaBINBAHIA
M MHOTOKAHAJBHBIX V3KOLIONOCHKX COCKTPOAHATHBATOPOB, HEePeHO-
CHM BCe TPYIHOCTH CBA3H Ha Ilepefaiomlyio CTOPOHY, H 9TH TPYIHOCTH
ORA3LIBANOTCH HENPEOJOIAMBIMI Jaske A KpaiiHe paéBn’roﬁ unBHﬂﬁsa—
IHH, BOT HoueMy Mbl ne HabumoZaeM KOCMHUeCKNX gyxec. Inepeemu-
HECKUU YposeRb Kocmuueckoeo wyda, m., e. CULHAAQ, KOmMOopwili Moxcem
bumy pearvho cosdan, Hedocmamouen das B0CNDUAMUS  NpUMEHSe-
MUMU Hamu cpedcmeamu oGnapyxmcenus. Peavhoe paccmosuue, ¢ kKo-
TMopoco MOHHO ewe HaGawdamb «iydoy ¢ MOUSHET U e coepéﬂtennbze
paguome.eckonsl, no-eudumony, we Goaee 100—1000 ce. aem.

Hpusenennnit pacuer myex 1ebl0 MOKA3aTh, 9T0 HeOGXOMUMO TIe-
PeXOIHTE OT 00X ONEHOK K KOHKPETHBIM NPOEKTaM CHCTEM Iepe-
Aadll — npueMa, HapaMeTpPhl KOTOPHX OrpPaHHYHBAITCH CYIIECTBYIO-
M ¢usmIeCKIIMI SRKOHOMEDHOCTAMA M CYIECTByiolleii 61010~
rreit. Ham UPE/ICTABIACTCA, YTO ITHM pacueTom caenan TepPBBIil mIar
YRASHBAIOWNI HA HaOpaBieRue JAJbHeHNINY HOUCKOB OIITHMEIJILIH)IJ;
PEIIeHINN, J0OyCKaeMBIX (H3HYECKHMH 3aKOHAMI.
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H. C. Kappames

CTPATETH:A 1 BY AYIIUE IPOERTHI CETI

3amava ofHapy/KeHHA U HCCIEOBAHUA BHE3EMHEIX IMBAJNUA3AMAI
sABJAeTCS NpolaeMol HCKIWOUNTETbHON BAKHOCTH AJdA TIPAKTHKH de-
JoBedecTBa, ero KynbTypu M ¢urocopnn., Ee anadenne Mo;keT GHTH
Jdajke COmOCTaBJIEHO €O 3HAYeHHMEeM OCHOBHBIX HpofieM, CTOAIHX Tie-
pex Hawe# IMBUAM3aMell B Hacrosamee Bpemsa. Benp uHbopMamus,
moJlydeHHass B pe3ylibTaTe ODHApYsHeHIA padyMa B KocMoce, BepoOsT-
HO, JACT IpaKTHYeCKoe IOKA3aTeNbCTBO BO3MOKHOCTH JajJbHeHmero
mporpecca W yKasKeT OYTH Pa3BUTHA Hamled IHBHIH3AIUH HA acTpo-
HOMUYecKH 0oJpIiNie HHTepBadsl BpeMenH. Mcnoab3oBanHe dTOH HH-
dopManpH MO;KeT KOpeHHHM o0pa3oM U3MeHMTH Bech Ham obpas
JKE3HI M JeATenbHocTH. MHTEpec K pemenuo nogodnoit cBepxmpobie-
MBI BO3pacTaeT € KOKIKM TOXOM, HOAKIIYAsA Bce Oojbliee UHCIO
KOMIIeTeHTHEIX CIeNMalJHCTOB pa3dHYHHX obgacTell ecTecTBO3HAHUA.

B o ;xe Bpems ocHOBHBIE HCXOHBIE MPEANOCHIKT O TOM, KOTO MBI
codmpaeMcs HCKaTh U KaK 3T0 ¢edaTh, Bee elle ABJIAIOTCA CUOPHBIMU
U IPOTHBOPEYMBEIMH, 3ajaveii HacTOAIMEH CTaThll ABIASETCH MONBITKA
cPOpMYIHPOBATE U KPHUTHYECKH IIPOAHAIM3MPOBATH OCHOBHEIE KOH-
HelIy ¥ CTPaTeTHl0 HCCAeJOBAaHMIl, BHIBUTAaeMble YUeIIBIMH.

OHEHKA COBFEMEHYOIO COCTOAHHMA HCCIAELOBARHI

1. B nacrosmee Bpemsa 8 CCCP n 3a py6esxom, B ocuoBrom B CIIIA,
CyIecTBYeT HeCKOABKO TPYIN, NPOBOIAMUY NOHCK PAXHOCHTHAJIOB 13
JAJEKOTO0 KOCMOCAa B COOTBETCTBHHM € PEKOMEHJIAIMAMH COBETCKO-

" amepnkanckoil koudepemnua CETI [1]. B Aragemun mayx CCCP

paspaborana mporpamMMma Takux uccaepoBammnii |2]. Pesyabrartn He-
KOTOPHIX IMOCHETHNX HccAemoBanuii onybankosann B [3, 4]', noka onu

1 Cm.: Acta Astromautica, [1579, 6, N 1/2, a 1aksKe CHeIMaJI3NPOBAHHEIL
JKYPHAM 0 UONCKe BH(zeMHBIX uvuBmamzanmii «Cosmic Secarcly, Beixogamuii
¢ 1979 r.
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0L HETATHBHBIME. B CBASH ¢ 5THM MOKET CIOKHTHCA BIEYATICHUE
0 MAJIO# BEPOATHOCTH TOJOKUTENBHOTO pemenus npobiemsr [5, 6],

JKCHePHMEHTATOPAM COBEPUIEHHO OYeBMAHA HeoGOCHOBAHHOCTD
Takoro Muenus. HaoGopoT, pax HOBIX JAHHHIX IOKa3sBaeT GOIBIIYIO
BEPOATHOCTH IMOJIO/KUTENbHOTO pemenua mupobiems. Kpome Toro,
OYeHb BKHBIM MOMEHTOM, KOTODLIA B ABHOM BHJe HE CONEPKATCS
B CYLIECTBYIOIUX UYOJMKAIIAX, HO XOPOUIO H3BECTEH CHEIMAIHCTAM,
ABJIAGTCA TO, YTO BCE UPOBOMBITHECS HKCIEPHMEHTH, B JIYUITeM CIy-
4ae, OTHOCATCS K O0TpaboTke MeTORMKH momcKa. J{ocTaTouHo ckasath,
4TO B IOCJERHEH, JO0CTAaTOYHO 06CTOATENBbHOM paboTe ¢ IMeNnpo noncKa
JICKYCCTBEHHBIX CHTHAXOB GHII0 mpocMoTperio ma BoxHe 21 oM oxoxo
200 Onwmalmmx 3Be3N, HO BpeMs M3YUYenHs Ka;KEOM 3Beamsl co-
CTaBJANO BCEro HECKOABKO MHUHYT [7]. OueBHgHA HMYTOKHO Majas
BePOATHOCTH TOTO, YTO HMEHHO B OTHM MMHYTH Ha MCCJAEIyeMOH IIa-
HeTHOM cHCcTeMe BKJIIOUAETCH MEPENATIMK W ANTEHHA HABOIMTCH HA
3emaio.

Eme Gosiee cepresHblM HeZOCTATKOM HMOJOGHEIX MCCIENOBAHMUA AB-
JACTCA OTCYTCTBHE HOCAeZOBATEIBHOH JIOTHIECKN HEIPOTHBOPEIMBOM
CTpPaTerud — COBOKYNHOCTH TPENNONOKeHUHE 0 ToM, 4T0 coboit mpep-
CTABIAIOT IHBUIMIAIII, KOTOPHE MBI HLITAeMCS O0GHAPY/KUTEH, H 9TO
oHn MoryT wusnydath. {Dakxrmueckn waubosee pacmpocTpaHeHHOM
KOHI[eNIHel 0 BHE3EMHBIX IIMBHJIN3AMMAX ABJAAETCA TAaK Ha3HBaeMas
CUOOTE3a «3eMHOTO ITOBHHI3MAY, NPENIIOJIAralad, 9T0 M5l JOJKHbBL
HaiTH HoJo0HEIX cefe m eme K ToMy ke O0MamaoIUX COBpEeMeHHOMR
HaM TEeXHOJOrHeH, JTO MOJIO/ReHHe, COBEDINIEHHO HEempHeMIeMoe IIpH
JOTHYECKOM aHATH3e, K COMANCHHI0, ellle He Ua:RII0 ceda. JToT Bou-
poc, IO-BHAUMOMY, ABIAETCA B HACTOMAIEE BPEMS CAMBIM BayKHEM
BO Bceill mpofieme, u Ge3 ero pa3paboTKH BCe CTAaBANIMECH JKCIIEPH-
MEHTHl H TEOPETHYECKHE HCCIEeTOBAMMA HUCKOJBKO HE TPOABHHYT HAC
suepen. Hna Gosee MONHOIO IPERCTAaBAEHHA O COCTOSHHM IIPODIEMBL
HEOOXOMMMO, KpOMe HPAMBIX OJKCIEDUMEHTOB IO OGHADYIKEHHIO HC-
KYCCTBEHHBIX DPAXMOCHIHAJOB, HPOAHAIH3HPOBATL JAHHEE COOTBET-
CTBYIOUIMX HCCIeJOBaHUi B acTpofuauKe i JPYTUX QYHAAMEHTAIBHBIX
HayKax, cmocoGeTByomue ee paspemnenumio. M3 ananmsa [ocTH:KeHmi
acTpoQH3MKM CIemyeT, 4TO Befyleil TeHAeHIHeH B PasBHTHH KOH-
LeNnuH MHO/RECTBEHHOCTH OOHTAEMBIX MHDPOB 32 MOCHefHee CTOoJeTHe
ABISAETCA CUCTEMATHYeCKOe YBEIHYGHHE JICHa aCTPOHOMHIECKHX 00b-
€KTOB, pPACCMATPUBAIINUXCA KaK BOSMOIKHOE IPUCTAHUIE >KH3HIL.
OpHaKo ofHOBPEMEHHO € 9THM yCHeXH GHONOTHH, KUOCDHETHKN B KpY-
IUX HAayK MeHAIOT U CAMHU HOHATHA KU3HYM W I{HBIUIN3AIMI, B CBA3N
¢ 4eM Heo0xomumsl 06o0meHNMs HTHX MOHATHH. ITO OmpeMeiAeT pas-
paloTKy cTpaTernu MOMCKA BHE3eMHBIX I[MBHIIM3AIMA,

2. TlepBoe momoskenue, KOTOpoe M CIUTAEM BAKHBLIM 060CHOBATE,
3aRJII0YAETCA B TOM, 9TO HET HUKAKHX OCHOBAHHH CYHTATH JEMIII0
u Conmednyio cucreMy yHUKaAbHBIME ofbektamn. OIHMM M3 BaskHeH-
UIMX JOCTH;KEHUH COBPEeMEHHON acTpOHM3HKN SABIAETCA INOJYyIeHHE
OTPOMHOTO KOJHYecTBa HaOMOfaTelbHBIX JAHHBIX, CBHAETEIHCTBYIO-
mux 06 ofmHaKOBOCTH OPM MaTepuy HA MPOCTPAHCTBEHHEIX MacHiTa-
6ax B MHJLIMAPJBI CBETOBHIX JieT M BPeMEHHEIX MacmTabax B MWJILIH-
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apaer aer. B aroM obweme comepsxurca Gomee 10 mupn. raiaxrTmk,
B Xayxaoil u3 xoropmx — Goxee 10 mupa. 3Be3guux cmereM. DBia-
roiapsfi KOHEUHOH CKOPOCTH PAcIPOCTPAHEHHUA CBETA Mbl BHIHUM DTH
3BEe3IHbBIE CHCTEMBI TAKHMH, KAKMMH OHHM OB THCAYH, MHJIJIMOHBI I
MUJLIHAPILL JeT Hasal. AHaJIN3 BCErO 3TOTO MaTepHajla TOKAZEIBACT,
gro nanre CoJHIlEe He ABISETCH BHIEJEHHON 3Be3[0il HM 110 OJHOMY K3
W3BECTHHIX HAapPaMeTpoB.

Boapmme yclexu JOCTUTHYTH B TocJeHee BpeMa B obaacta o6o-
CHOBAHNA MHOKECTBEHHOCTH CYDIECTBYIOMUX INIAHETHBIX CHCTEM. ¥c-
fenrHo pa3pabaTHBaeTcs TeOPHsA, ONMCHBAKIMAA npolecc 06pazoBanna
NAAHEeTHHX CHCTeM OyTeM KoHjeHcaliuy ojaHoBpemeHHO ¢ ComHnem
u3 MeyksBesmHoR mneuiM ¥ rasa. IlpoBemenHoe MamIHMEHOE MOREIHPO-
BaHHe 3TOTO Ipoliecca NOKAasHBaeT Xopolmee coriacue ¢ Habmonae-
mbiMu xapakTepucturamu Conneunoit cucremst [8—11]. Basskmsm mon-
TBep/KeHNeM IPABHIBHOCTI TeODHH sBigeTcA obHapy;keHHe oueHb
y3Kix koier oxoiao Carypma u Ypawa [12, 13], koToprie BMecTe co
cnyTHuKamn o6pasylor Kak OBl HJaHeTHbe CHCTEeMBl B MHHM-
aTIope — pasMepH OpOMT CIYTHHKOB H KoOJeI| MIOMIAHAKTCH ONHIM M
TeM jKe 3aKOHOMEPHOCTAM. JTO IOATBEPskIaeT NMpefcKa3aHHe TeOPHH,
4TO KOJBI@a BOKPYT IJaHETH — 3TO elle He CKOHJACHCHPOBABIIHECA
coyrunknd. ITponecc BX o6pasoBaHNsA HIeT HAa HAIMX rasax.

Muoro FanHHX MONYdYEHO TakKyKe H3 DpAMBX nHabialomeHnuii mpomec-
ca KOHJeHCAIMH ApPYyTAx 3Be3Nuux cHcreM. Hanboiee sdPerTHBHEIM
SABJfETCA H3yUeHHe »TOTO IPOIecca II0 Ma3ePHOMY MBIYUEHHIO B pa-
AMONMEUAY THEpokcwmia (Boaea 18 cM) Hm ocofenno BOAAHOIO Hapa
(Borma 1,35 cm). Iloayuennsie paamouszobpaskeHMA PaliOHOB 3Be3HO-
o6paszoBanus, BHIIOJHEHHBE C IOMOIIBI0 MEKKOHTHHEHTAJIBHHX pa-
nuomaTepdepomerpos [14, 15], yraspiBaloT, 4To Bcerpa nabuiofaercs
KOHJEHCANNA OUeHb OOJBLIIOTO KojmdecTBa ofberToB. fIBmenue kKpart-
HOCTH Yy;ke cOPMHDOBABIUMXCA B3BE3HBIX CHCTEM — OYCHb DACIPO-
cTpaHeHHOe ABJeHHe. ITO TAK:Ke IOATBeP:;KAAeT TeHJeHI[Ii0 OJHOBpe-
MeHHOTO 00pazoBaHusA GoOJBLUIOTO KojmdecTBa HefecHhX Tell. Baskmo
OTMETHTH, YTO B GOJNLINMHCTBE CIyYaeB KPaTHEE 3Be3JIHBIE CHCTEMEl
HE TOAHLKO He MeiaioT oGpa3oBaHMIO IJaHeT, HO CKOpee jJajke Coney-
CTBYIOT 3TOMY IPOLECCY, TOCKOABKY B KPATHBIX CHCTeMAaX TAK;Ke MOLYT
cyIecTBOBaTh pesoHaHcHEie opOUTH (opOuTE, Bpema olpailenus IO
KOTOPHIM KpaTHO 0GpalieHuIo 3Be3J, Hojo0Ho opOuTaM CIYTHUKOB CH-
crembl ¥ pana), Koropsie Haubosee OraronpuATHH A Lpoitecca KOH-
gencanun. Bo3HUMKHOBeHMEe M pPa3BHTUE SRM3HM HA IJIaHETaX OKOJO
KPaTHBIX 3Be3JIHBIX CHCTEM TakxKe BosmoskHo [16,17]. Hanﬂpnmeyg, B CIY-
Jae JBOMHHIX 3Be3][ IIAHETA MOJKeT JBUTaThesd IO yCTOHUMBOM IOITH
KDYToBOii Majlexoii op6uTe, ecay 3Be3s 00pasylor Teciyio mapy. Ha-
06opoT, ecom 3Be3Nb HAXOAATCA Ha GOJABUIOM PACCTOAHUM NPYT OT
Apyra, To miaHeTa MOsKeT 00PallaThCA IO YyCTOWIMBOM MOUTH KPYroBoi
opbure oxono Jaw6oit u3 pux. lIpumep Broporo THma OpOET XOPOIIO
u3BecTeH onATh ;ke B Commeunoll cucreMe — 9TO ABH/KeHUE TPEX TeJ:
Connma, miaaHersl M cmyTHUKa. J[id BOBHUKRHOBEHHSA ;KU3HH BajKHO,
9TO 1A 000MX TUIOB OpOWT OCBEIEHHOCTH MJAHETH, a CIeJ0BATeThb-
HO, ¥ TEILIOBOH pe;KuM GyAyT JOCTATOIHO CTaOMILHEL. '
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Hamo ymomsamyrs m o mociequux pesyiabrarax HaOaomenuii 6am-
sRafimx 8Be3 ¢ 1Heabl o0Hapy:KenHsa okoxo HuX miaHer. Haumboaee
TH{ATENBHBIE M OJHODPOJAHEIEe HAGNIONEHMS H3MEHEHUA IOJOKeHHA
sBesnsl Bapuapia B Tevenue 1960-—1974 rr. moaTBep:KOa0T HaIMUMe
no Kpailgell Mepe ABYX COYTHUKOB ¢ MaccaMd mopsaaka 1 u 0,4 Macco
IOnuTepa. IlogoGurie HaGMIONEHHA TOKRA3EIBAIOT, ITO 3BE3MLI £ JPHHA-
Ha u Cin 18.2354 taxske umerorT maanersl [18—21], u er ocrHOBamUIX
COMHEBATHCA B 0OJIBIION PACIPOCTPAHEHHOCTH IJIAHETHHX CHCTEM.

KpyuHusiM oTKpHTHEM SBIASETCH O00HAPY;REHHE CIOKHLHIX OpTaHH-
YeCKMX MOJIEKYJ B ACTPOHOMHYECKHX 00bEKTaX, KOTOphie, KaKk CUHUTa-
eTcsa, HeoOXOMUMBI NJIA 3apO:kAeHUA ;ku3Hi., IaBHBIM o6pa3zoM Me-
TOJaMH DAfANOACTPOHOMHHM O0HADY;KEHL JIMHHU H3JIYIEHHA H IOII0-
O(eHNsA, KOTOPble HMOKA3HIBAIOT HOYTH IMOBCEMECTHOE MPHCYTCTBUE Op-
TaHMYeCKHX CcOeNUHEHHI B 00IaKaxX Me;k3Be3fHo#d cpefsl. C KamkmguM
rofoM oGHAPYHIHBAIOTCA BCE HOBBIE H 4acTO $oJee CHOMKHBIC MOJEKY-
nApHEEe coemmHenMA. B mpoljecce KOHEEHCAI[HH TLIAHET TaKUe COeqU-
HEeHHA MOT'YT IIOOAJaTh Ha HX MOBEPXHOCTH, M MOAIHO HE COMHEBATLCA,
YTO MCXOJHOr0 MaTepHaia A TeHepalHi ;KA3HA J0CTAaTOUHO.

[TepeitmeMm ¥ Bompocy 0 BOSHUKHOBemiu :xu3uu. Kak xopoimo mus3-
BECTHO, CaM MEXaHHM3M BO3HHKHOBEHHS ;KM3HHM IIOKA ele He BEIAB-
aen. Onnako HMeWHIMECH JAHHBIE YKAa3BIBAIOT, 9TO 3TOT MEXAHH3M
IPEICTaBifeT CTPOr0 3aKOHOMEepPHHH (H3HKO-XMMHYeCKUA mporece,
ONKCHBAIOMMUA MOBEHEHUNE OYeHBb CJIOKHBIX OPTaHHYECKHX MOJEKYJI
A ofecHeuuBalMKii 09€Hb GHICTPOE BOSHUKHOBEHHE YHHBEDPCAILHOIO
reHeTHYeCcKOro KoJa Ha panHuX aranax ssoaonuu 3eman [22]%, [loatomy
LONBITKA [OKA3aTh MAIYI0 BePOATHOCTh 00PAB0BAHMA RHUBOM KIETKH
B pe3yJbTaTe ¢JydafiHblX CTOJKHOBEHUH OTHEABHBIX ATOMOB M MOJEK Y
KayKeTCsI COBEPHIOHHO Hempuemiemoii. BroiAcHeHMe mnpomuecca mepso-
HAY9aJbHOT0 CHHTE3a JHBOM MaTepPHH ABRIAETCI MCKIIOYATENLHO TPYI-
HOM 3ajauell, MOCKOIBKY, IIO-BULUMOMY, BCE CJIe[Jb 9TOro Imporecca
Ha 3eMile CTepTH Hocaefyomen fnonorugeckoll spomonueit. Canraer-
Cs, ITO MBI ;KHBEM IIa mOpOTe PeBodonuH B Omosoruu. IlepBrie mmaru
9TOrO mpouecca ObLIH TECHO CBA3aHK C PACIIEQPOBKOA MEXaHM3MAa
HACJeACTBEHHOCTH, BBIABIEHHOrO IIPH H3YYCHHHM CTPOCHHSA KICGTKH
Ha MogeKyiasapHoMm yposue. IHo B TO ;e BpeMsa fACHO, 410 OHOJOrHSA
KJIETKH HAYaja Pas3BHBATHCA CPaBHUTENLHO HENaBHO H, BePOATHO,
JIerde HAYIUTHCA YIPABIATH YIRE CYMECTBYOMEeH KIeTKO, 9eM ITOHATE,
KaKo#i oma ObLTa MUJIIHAPHBL JeT Hasad H KaK BO3HHUKJIA.

Touno Tax /e KaykeTCA 3AaKOHOMEPHBIM IIPOIECC DBOJIOUHK ;KU3HM,
BO3HHKHOBEHUC I[UBHJIM3AIHI U TpeBpamieHde ee B BHICOKO TeXHHAYE-
CKH pasBHTOe OOIIecTBO, XOTA U B 3TOM 00JIaCTH elle 09eHDh KATIEKO N0
CTPOr0 HAYYHOH TEOPHH, OUMCHLIBAIOIIEH BCe 3TAILI Pa3BUTHA.

3. B sarmogenne 3TOro pasmeina IpPHEBEReM HeKOTODHE OIEHKHU
0/KMAeMOTO dmCJa IHMBHIM3auuii B mameit I'amaxruke. Ilpa o6cymx-
nenun npoekTa «{urmom [23] Gbuiw mpHHATH caegyoOme BEIHINHBL:
CKOpocTh 3BesmooGpasoBanuA B lamaxrture 20 3Besl B roi; noss

? Hosslc HCCJICfOBAHNA JANNOI0 BOIPOCA COAEPHKATCA B CHEHUAJLHOM BAI-
nycke: Mypu. Beecowos. xum. o5-sa um. Ji. W, Menpgencena, 1980, 25, Mo 4,
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w3 HuX ¢ mrageramu 50%; UHMcIo mIameT, NPUTOMHHIX AAsA OOHTaHEA,
B8 KaRION IIaHEeTHOR CHCTeMH 1; MOoaA M3 HUX MJIaHeT, Ha KOTOPHX
pasBuBaeTcs ;Ku3HB, 20%; M0AA WIAHET ¢ JKU3HBIO, HA KOTOPHX IO-
ABnsercs pasymuast ;xmsun, 100 % ; moaa naaner ¢ pasyMuol Ku3HbIO,
Ha KOTOPHIX pas3BUBAaeTCA TEXHHYECKAsd IMBHAN3AMEA, AKeJarlasn
YCTAHOBHTH KOHTAKTH ¢ Apyrmmu, 50%. 91u nudps gaor o;kugaeMoe
KOJTHIECTBO IHMBHIH3ANIA, OMHOBPEMEHHO CYIECTBYWOI[NX B lamak-
THKE, KOTOPOEe OKa3bIBACTCS YHCICHHO PABHEIM IPOTOJRHTEbHOCTH
(B TORAX) cymlecTBOBAaHHMA KayKMOH UUBHIM3AIUE B dase, Korga OHa
croco0Ha BCTYIATh B KOHTAKT ¢ IPYIUMH, ITa BeIHMYNHA COBEPIIEHHO
meonpenenentra. OHa MOET COCTABUTL M BOIHYAHY, COMOCTABUAMYIO
¢ BospacToM [alawTHKM, T. e, MAJJIMAPELL JeT M MUJIUADEH I[HBH-
AU3ANUY, ONHOBPEMEHHO CYNIECTBYIOMNUX B Haimel 3Besguoil cucTeMe.
Ho ecam nmcxonure u3 mpeacKasamug CKOpoil rubeid Hameldl Iu-
BUIH3AIHA (depe3 MeCATKH JeT, COTJACHO M3BeCTHHIM pacderam Pum-
croro KayGa [24]), To u 4mCmO OMHOBPEMEHHO CYUIECTBYIONMHYX IHBH~
nuzamui B lalakTEke MOsKeT COCTABIATEL COOTBETCTBOHHO HECKOIBKO
mecsarkoB. Bosmoskuo, 910 Kod(PUIMeHTE, OPUBEIEHHbe BHIIe, IMe-
10T HECKOJIbKO MeHbINWe 3HadeHwWs. Hampumep, ogHa N3 MOCIEIHHX
pabor [25] paer ux mponssenenue, B 50 pas mempmee. IlosTomy, ecau
OPHHATH KOPOTKYI HIKANY ;KH3HH, MOABIAETCA apryMeHT [oKasa-
TeJIBCTBA ©JUHCTBEHHOCTH 1 YHHRAJILHOCTH ;KH3HH Ha demiue 19, 6]
OpHako HeT HAKAKHX OOBEeKTHBHEIX OCHOBAHHI ITOJaraTh, 4T0 BO
Beenernnoit meiicTByer HeRHH PaTaNbHBIA 3aKOH, YHAUTORAKOMIIT J0-
0yi0 INBUNHUBAIMAIO Y€PE3 HECKOIBKO MECATKOB JieT MOCHe BCTYILICHHS
ee B CTAJUI0 KOMMYHHKATHBHOCTH, M 9TO 9TOT 3aKOH Y/Ke HAYAHAET
nposIBIATH ce6Aa Ha 3emie. BeayclaoBHO, BOBMOMKHOCTh YHHUTOMCHHA
3eMHOH INUBHIANSANME B Pe3yabTaTe paspylIXTenbHON BOWHH HIX
HCTOIMEHUs IPHPONHLIX PECYPCOB CyMmecTBYeT. JT0 HPOH30ifeT He-
u30esxH0, ecxu Goprba ¢ mOomOOHKIME IpoGIeMaMy He cTaneT B GamRai-
mee BpeMs BasKHelmniM acIeRToM JeI0BeUYecKO e ATeIbHOCTH, Y TUTH -
Basl CEPbE3HOCTH COBPEMEHHOIO IIOJIOMKEHHMS, HET OCHOBAHHK OTPH-
LATh BO3MOMKHOCTH KOHCTPYKTHBHOI'O PeIIeHHs. BOIPOCA COXPAHCHHSI
nuBHINBanuy Ha 3emiue. MMemmo ora mpoGiema ¥ CBABaHHEE € Hei
OLEHKHU [EATEIBHOCTH TeXHOJOTHIECKOTo, KYJIBTYPHOTO H HAYIHOTO
Pa3BUTHA 06UIeCTBA ABIAOTCA OHpeIeAOMMMY I BHPAa0OTKYE CTpa-
TeTHN MONCKa MuBMIN3auuil. Bes obcymuenns 0 UPUHATHS JOTHIECKHT
HEIIDOTHBOPEYNBOM MOAEIHN Pa3BUTHA MUBUIM3AMUU, KAK Y:Ke OTMe-
9aJI0Ch, HeBO3MOMKHO IIPOBEEHNE MaJbHEeHHX HCCIEI0BAHMIA.

KOro MbI MOKEM HANTH?

IIpuBemeM 37ech ¢ HEKOTOPHIME N00aBIeHHAMH cOO0paseHnsa, H3-
ne;xepnsie pamee B [26, 27]. My mocrapaemcs gopMannsoBaTh MOHSA-
THE IMUBUAN3aMUA, oTHaBasg cebe orTuer, 4T0 B 9TOH 06JACTH MBL eIie
OYeHb MaJio 3HaeM. B To ke BpeMs MBI Heé COMHEBAaeMCA B BO3MOKHOCTH
I I0Jie3HOCTH 0600Mmena MOHATHH o0 J06oil o00JacTh JesATeNbHOCTH
mamie muBMaAMzanmd, Mcxomd HM3 TaIaBHOTO (QaKTopa, HAAEHKHO
YCTAaHOBIEHHOTO aCTPOPHU3UROI,— AWHCTBA BCEX OCHOBHLIX 3aKOHOB
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IpHPOAE Bo BeeM Habuwpaemom obbeMe H B TedeHme Bcell 9BOIIOLUH
Beesennoii, MBI BOpaBe I0Jararhb, ITO H3BeCTHHE HAM e€CTeCTBEHHBIC
3aKOHOMEPHOCTH W3BECTHH M APYIMM IMBIIK3AUUAM W NCNOIbIYIOTCH
uMu. BaskHO oTMeTHTEH, TO Halla MUBHAM3AIUA, KaK CIOCO0HAA BCTY-
IHTH B KOETAKT ¢ JPYIUMH, HMeeT ellle 09eHB MaJblii, BOBMOKHO, JarKe
HyjleBoii Bospact. YuursiBast, 910 CouHeyHAaA cHcTeMa — oOBeM
BTOPOTO HOKOJEHHA H ee BO3PACT OKOJI0 O MIJJIHAPAOB JIeT, a BO3pacT
crapeiimnx o6bexToB Beemennoil Moser Obires okon0 20 MEAIHApROB
JeT, CTAHOBUTCHA OYEBHIHBIM, 9YTO BO3PACT APYIUX NHBUIN3ANUN
(B wacTHOCTH, KOMMYHUKATHBHBIA BO3pACT) MOEeT OHTH HeN3MepuMO
GoJpmuM, 4eM Haul, I1lopToMy OHM MOTYT 3HATh M MHOro 0ojblie Ha-
1Iero, MO MX 3HAMNSA, BO BCAKOM ciayvae, JOUKHHE COMep/AaTth TO, 470
3HaeM MHL BoJiee Toro, mexoisa omsaTh U3 equHoofpasua gopm obbek-
TOB M 3aKOHOMEPHOCTEH X DBOJIOINE Bo BeeM Habmwomaemom obbeme
Beeaennoil, BecbMa BEPOSITHO, WTO HATIN NO3HAHHA ABAAIOTCs 00A3a-
TeJIpHKM BTAOOM B HAYaJAbHOM PasBUTHH JT000il NUBHIM3ALHH. ITA
ofmuocTs AelaeT BO3MOMKHOM HOOKTKY cHopMyIupoBars (Xora OH
B caMoM Ipy6GoM npubnmsenun) onpenesnentie xusminaanuu. OcHoBoi
IJIF BTOro Mozker OHTH QYHKIHOHAJIBHOE OIIpe/ielleHHe HOHATAA KU3HHA
Ha 3emue, mammoe A. A. Jlamynosmm [28]: «BricokoycroiiamBoe co-
CTOAHNE BEeNleCTBa, UCMOAb3YIOmee Al BHPaOOTKH COXPAHAKIIAX pe-
KU HEPODPMALHIO, KOZHPYEMYI0 COCTOSHHAMH OTHeJIBHBIX MoJes
KYJ».

Jro ompejeseHHe JOBOJIBLHO TOYHO OTPA-KAeT CYMHOCTH MOHATHA,
OJHAKO, Ha HAII B3IIALH, 0HO ofsagaer 3HAUHTEIBHEM HEIOCTATKOM —
HEYero He TOBOPHT O 3aKOHOMEPHOCTHX, B CHIY KOTOPHIX HPOUCXOAMUT
3aposKjieHHe, pasBuTHe ¥ yenosxuenme gopm srusmu. Ilo-punmmomy,
JKEBHEHHBIA DyTh Ka/KAOTO HMHAMBHAYYMa MOMKHO DacCMATPUBATH
KaK HeKOTOPHI cayIailisiil mporecc, KOTOPE 06yci0oBIeH OIPeeTen-
HHIMH CTATHCTHYIeCKEME 3aromomepuoctamu. Y 1o m smpyroe ompepe-
JaseTcsa B3aEMONeHCTBHEM C BHEIIHe# cpefoil I coGCTBeHHEIM COCTOS-
HUeM KUBOTO 00BEKTa B KQKIBIH MOMEHT. JBOJIOIMA BHJAOB TaK/ke
TIpefCcTaBIAeT CTATHCTHICCKYI0 3aKOHOMEDHOCTh B PA3BUTHH WHAM-
pupyyMos. O6muM PeayabTaTOM dBOJIIONUM ABIAETCH IPONECC HAKOD-
fdennsi MEGOPMAUE ¥ BO3MOKHOCTell ee mcmoabaopanmsa. Ilostomy,
KaK HaAM RajKeTesd, OCHOBHOW CTATHCTAYECKOll 32KOHOMEPHOCTHIO
JKUBHX OPTAaHII3MOB SIBIAETCA CTPeMJEHHe HOAYUHTH U MCIOIL30BAThH
MaKkcuMyM mHGopMannu o6 okpy:xalomeM i camom cebe. Becbma mpas-
HOTONOOHEIM NPeJCTABIACTCS, 9TO JKU3HDL BO3HMKaeT Gaarofaps Bo3-
MO;RHOCTH CHHTEe3a 0COGOT0 BHIA MOINEKYJ, CHOCOOHEIX 3aIOMHHATH
M HMCIONB30BATH BHAUAJIE caMylo Ipocreiiinyio mH@opManuo o6 OKpY-
yRAmen cpefe u coOCTBEHHON CTPYKTYPe, KOTOPYI OHM WCHOAB3YIOT
NI CAMOCOXPAHeHHsA, BOCHDOM3BOACTBA M, UYTO JJIA HAC OCOGEHHO
BaKHO, IOAYIeHNA ele HOIbIIero KoJudecTBa NHPOPMAIUL. ITA 3aK0-
HOMEDHOCTH POABIAAETCSA B Pe3yibTate AelcTBuA PUIUKO-XUMUYECKUX
CHJI, IPUCYIIHX BTHM MOJEKYJaM, a TaK/ke 3aBHCUT 0T OKPYKAIOMMX
yeaopnii. CoraacHo GHONOTHYECKOH TePMUHONOTHUY JUIA HABUIHX dopMm
JKU3HU 3aKOHOMEPHOCTb peasiuayercsi OJarofapsa MyTAUAM U ecre-
cTBeHHOMY 0TGOpy. MOKHO JyMarbh, 4TO Ta ;K€ 3aKOHOMEpPHOCTH fB-
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Puc. 1. CxeMa (YHKNHOBHPOBAHNA LMBHIK3ANAN

JIAETCA eAMHCTBEeHHBIM CTUMYJIOM DA3BATUSA A BHCIIEX HOPM TIUBHIN-
3aI[UU.

CyimecTBeHHBIM OTINIAEM BHCIINX GOPM KU3HU SBIAETCA CIIOCOD-
HOCTH abcTpakTHOTO aHanmsa cobmpaemoi madopmamuu. C passuTHEM
$OpM JRU3HM CYIIECTBEHHYI0 POIbH B HBOJIONIM HAUMHAKT TAKAKE WI-
PaTh CHCTeMBl SKUBHIX OPraHH3MOB, AIA KOTOPHIX HPOABIAETCH Ta JKe
3aKOHOMEPHOCTh. VICIONB3ys HpuBefenHOe BbLIIE ONpefeldeHne :KH3-
HH, MO;KHO HPEHIOMHUTH Clefyomee (YyHKINOHANLNOE ONpPENeIeHue
HUBUJIM3AIIN HA BHICUIEM yPOBHE.

Husuausayus — evicokoycmotinugoe cocmoanue eeujecmea, cno-
co6rozo cobupame, abcmMpakmuo AHAAUSUPOSAMb U UCROAILI0SAMb UH-
Popmayuto das noayuenus kauecmeenno 1080l ungopmayuu o6 oxpy-
dcawwem w camom cebe, G4 CAMOCOBEDULEHCMBOBAHUS 603MONCHOCTRELL

ROAYHEHUR HO60U UHPopMayuu u 048 6PaAbOMEU COTDANMIOWUT pe-

aKyuil; cmenernb PA3GUMUSL YUSUAUBAYUL ONpedetnemcs 00bemoM Ha-
KoRAeHHOl UHBopmayuu, npozpammoli GYHKYUOHUPOSAHUS U NPOU3-
600cmgoM 04f peanusayuu smux @GyHEYUL.

Homnxpermsamua Meroga Komupomamumsa HWHPOPMANHE B ITAHHOM
clIy4ae KajKeTesI HOYMECTHOH, MOCKOIBKY COfla ClegyeT BKJIOYHUTH
U KHATHW, M CpejCTBa 3ammcd m3obpaskenus, mw mamaTs, JBM, u, Bos-
MO/KHO, HCKYCCTBeHHEE (GOPME JKUSHI, KOTOPEE MOTYT OLITh COBIAHEL
B 6ypymem. Hox nadopmanneir 06 oxpy;xaomenm u camon cebe crepyer
TMOHAMATE CBEJ[EHUA O HEKMBOI U ;KHBOI Ipupoje (BKIoOUas mnmim—
331lM), HAYKe, TeXHHKE, S9KOHOMIKE, KYABType, HCKYCCTBe | T. NI

Puc. 1 nmoscuser npusenennoe seime ompenensenue. Ha meM moka-
3aHO B3AMMOJENCTBEE NUBHINBANUA ¢ OKPY:RAOIIed ce Bcexennoii.
Iusnimsanas memosapsyer AJs Dealmsanny MOCTABIEHHEIX Ilefeit
HPOM3BOJICTBO I CYMMY HAKOIUIOHHBIX 3HAHUIH, COCTOSNIYI0 M3 MHQOP-
MaIuH eCTeCTBEHHBIX W CONMUANBHO-TYMAHUTAPHKIX HAVK, & TAK/Ke TIPo-
rpaMMmy, KOTOpas aHAIMBHPYeT 9Ty wHGOPMAIMI0 U BRETAET KOMAHIH
yopasienus mpousBopctBoM. Ompefesenne DUBHIN3ANUE HpPeJToJa-
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raer, 9r0 TPYyA0Bas NEATENBHOCTh ABIAETCH He CaMONENbio, a Cpef-
CTBOM peajm3al[Mi IEePeUNCIeHHNX B OIpejelenuu QYHKIAM.

CheRyromuM BAasKHHIM BOIPOCOM SBJAETCA HNOHATHE O CTPYKTYp-
HOCTH M HMepapXuynocTH MHOOpPMAHu O mpupofie u obmecrse. Jacro
BBOJUTCA ToHATHE 00 nEGOPMALMOHHOM IepeBe, B KOTOPOM HA [alHOM
3Tame HaM M3BECTHH TOIBKO OTHeALHBE BeTBH. VIMeHHO mosTOMY B ON-
pefieIeHnH TUBATA3AIMA TONICPKUBACTCA, UTO JJIA PasBUTHS Heob-
XOTUMO HEeIpepPHBHOe TOJYIeHNe KAdeCTBeHHO HOBOM nm}zopmaumi —
aun6o madopmanmm Gollee BHICOKOTO paHra, oHodmaromei M3BECTHEIE
3aKOHB, JuG0 O0HAPYIKEHUE HOBHIX, elNe HeM3BeCTHHX BeTBeil WH@Op-
MAIIMOHHOTO JepeBa. B ¢BA3W ¢ 9TMM BCTaeT BONPOC O CBA3HW NIUTENb-
HOCTA pAa3BUTHA IUBWIM3ANAN C KOHEIHOCTHIO MIM GECKOHETHOCTHIO
qUCIIA elNe Hen3BeCTHHX (YHIAMEeHTANbHEIX 3aK0OHOB TIpupods. Onnako
mo KpaflHeH Mepe B HACTOsIee BPeMA WMEETCA OTPOMHOe KoJmde-
CTBO (yHTaMEHTaJbLHHX IIPOIeM U B €CTeCTBEHHBIX, U B COLUATBHBIX
HayKaxX, KOTOphle 09eHb HAJTeKH 0T PelleHns, a B IPOLecce NX pellenns
HABePHAKA BO3HWKHET eme 6OXbiIee KONMYECTBO HOBHIX, Gojee riy-
Gormx mpobiem. IlpmBemeM HECKOJILKO IPHMEPOB TAKUX He paspe-
MIeHHHX B HacToAlee BpeMs mpobiem.

B ecrecTBeHHBIX HayKax: ) ) 5

ef[MHAS TeOpHsA TPABUTANAYM W PENATHBHCICKOW KBAHTOBOH MeXa-
HUKIH;

TEOPHA DJIIeMEHTAPHHX YaCTHIl;

TeOpHA, OODBACHAIOMAS UHCIEHHOE 3HAYCIUe cbyH;(aMefrTaJmme
(uUBMUECKNX TOCTOSHABIX: CKOpocTH cBera, unocrosmuoi llmam-
Ka, T'DAaBHTAIMOHHON IOCTOSHHOM, 3apafa M MacChl JJIEKTPOHA M
IpOTOHA (ME OGBACHHIOMAs 3HAYeHHe UX GeapasMepHHX KoMbuHa-
umi);

BOIIPOC 0 KOHEUHOM WM OECKOHeYHOM MHOToo0pasuu $yHmameH-
TAJIbHHX 3aKOHOB JJIA MHKDOMHDA;

Teopus, 0GbACHATOMAsA, 910 GHIO B HAavaje W A0 Hadara Habmio-
AaeMoro pacuupeHus BcelenHOH;

TEOPHs, OODACHANAS INCHEHHBIC 3HAYCHUA CKOPOCTH U YCKO-
penmsa pacmupenns DBcejeHnoif, ee CPeHION IUIOTHOCTH M JHTPO-
IHIo;

Teopus, MOKa3LIBAIOMAsA, UTO IIPOMCXONHT BHYTPU YEPHBIX JBID
(na1s «BHYTpeRHero» HabIONaTeNsA);

OHOCBA3HO IM KocMHYecKoe mpocrpancTBo? Ecam mer, T0, Kpome
HaOIIOgaeMbIX MEKPO- M MAKpOMEpa, eCThb elle W Jpyrme MHADHI;

KOHEUHO JU KOIMYeCTBO (YHIaMEHTAABHHX 34aKOHOB 0 MAaXpo-
MHpe;

TEOPUA MPOUCXOKACHAS JKUBHA Ha 3emile 1 HOPMEI BOSHUKHOBEHUA
RU3HN B Apyrmx obmactsax Bceemermoir;

TeOPHA [eATEABHOCTH MO3ra delloBeKa M JKUBOTHEIX.

B commamnbupX HAyKax:

TEOPUA ONTAMAIBHON OPraHH3ANNY HYKOHOMUKY 7 06IIecTBa, 4T00k
0GecueanTs pasBuTHe, IPeNOTBPATATh BORHY M COXDAHUTh cpexy obu-
TaHUA;
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Kak OyneT saBUCeTH DBOJIONUA NUBMIN3ZALNMAKM OT OTKDHITUA|B5IX
(YHAaMEHTANbHEBIX BAKOHOB B €CTECTBOHHBIX HAayKax.

Tarxum 06pasom, €CTh MHOMECTBO OYEHD BAKHBIX npoGixem, peine-
HEe KOTOPHIX HEBO3MOKHO mpefcKasars. OTCOfa HECKOABKO BBIBO-
OB. »

Heperiil BEIBOJ — [MA IMBUIMBALMYA €CTH OYEHD OOJBINOE, BEPO-
ATHO, HEOTPAHHYCHHOE I0JIe [eATeTHHOCTH, CBA3AHHOE ¢ DeIleHHEeM
npobiem, mogo6HEX mpuBegeHHsM Bhime. Ilosromy BpemaA pasBuThA
H KOMMYHWKAaTHBHON ()ashl OYeHb BEIMKO, BOBMOKHO, JaMe Heorpa-
HUYSHHO.

Bropo#t BEHIBOm — HaII COBpeMEHHEIH YPOBEHB COCTABIAET UL
HOYTO;KHYI0 9acTh OT 310l (assl, M MOTOMY BCTpeTHThH «BpaTheB HO
pasyMy» Ha TOH ;Ke CTyNeHHM DPasBUTHA, 9TO M MBI, IPENCTABIAETCH
Kpaiine MaJIOBEPOATHEIM. ‘

Tperuii BHBON — BHICOKOPA3BHTHE IMBUIAN3AIAA SHAOT W IIH-
POKO MCHOJIBL3YIOT 3aKOHH, KOTOPHEe HAM ele He M3BECTHBEL. ITO I0-
caefnee 06CTOATENHCTBO TakiKe HEOOXONMMO YUMTHIBATL TPH paspa-
GOTKe CTpaTermu HOWCKA BHE3EMHBIX IUBHIM3AIHil.

Jlaznee, mo-BEABMOMY, IEIECO06PA3HO0 HPOAHANABUPOBATh HECKOIb-
KO THIOTETHYECCKUX MOJledel PAa3BHTH MUBAIU3ANNAMA.

1. B paborax [5, 6] Beipaykaerca ypuBienme, moueMy «B3DHIBHAA
BOJIHA PasyMa» OJHOM TaKOoH CBepXHUBMIM3ANMHE He HOTJIOTHAA BCIO
Bceeaernnyro. IIporuB Takolf BO3MOKHOCTH, €CAM YYeCTh NPABEEHHEIS
BHIIIE COOOPAK eHNs, MOJKHO BO3PA3HTH, UTO PACIIUPEHTE 3aHNMAEMOro
o6seMa BOBCe HE ABIAETCA HEOOXODUMHEIM B JeATEJBHOCTH I[UBIIM3A-
mun. Bo-nmepsrix, ecim Bo Beenennoit Bce onmnakoso, To 3ayeM paciim-
pAThCA? Bo-BTODHIX, yBEIUYEHTE Pa3MePOB CUCTEME! HEBHIFONHO C TOU-
KM 3DeHEA CKOpOCTH o0Mena mudopManmed MLy ee wactamm. Ha-
060poT, NBYM IUBUIM3AIUIM, HAXOJAMMMCA HA GOJBITHX DPACCTOS-
HHUAX, BBITOJHEE COBMECTHTHCA — BTO yBeJMUHT o6beM WHPOpMANEE
Ka/K[0#, HO UMCHO IMBHINBANMMH M 3aHAMAEMBIH MMH 06HeM CTaHYT
[AKe MembIie, :

2. BMecTo MOfenm HEOTPaHWYCHHOH NPOCTPAHCTBEHHOM HKCIAH-
CAM MOKHO NPEeAINOJIOKHUTH CHeAYIoIHe BO3MOKHEE IIYTH HKeATeNb-
HOCTY HUBATH3AIUY C NEPCIEKTHBON HOAyJeHHs MHPOPMALUU O HO-
BHIX (YHZAMEHTAThHBIX 3AKOHAX:

NCCHe[OBAHNE MUKPOMMPA;

neneHalpaBIeHHble KocMpmuecKde IepelleThl K HamGolee mmTepec-
HBIM OOberTaM B Hameidl Bcenenmoil (mampmmep, B mepcHeKTHBE He
mojieTeTh AW HaM K HeHTpPy lanarTturu?);

U3yUYeHHEe BO3MOKHOCTH NHepexofa B APYTWe usMepenus (sanpu-
Mep, uYepe3 3apasReHHYI uepHylo meipy [29]).

MoxHO TpeNNoN0KUTE, TO NS TaKOH HeATeIbHOCTH IUBUIM3A-
¥ HCIOAB3YI0T 60MBNOIOE KOIMIECTBO DHEPTHM, M eCTECTBEHHO O7Kd~
narp, wro RIIJ] mcmonpsoBammsi aToit 9HEPIMH JOCTATOYHO BHICOK.
Torpa wa TepmonmHaMmuecknx coofpaskeHHE DPACXOR AHEPIHH B OC-
HOBHOM mnepepabaTeiBaeTCs B MaXyuenne, 60JIOMOTpHUeCKAsT MHTEHCHB-
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HOCTH KOTOPOr0 IPUMEPHO paBHA HHTEHCHBHOCTH OKDY:KaloMero
HCTOYHNK (OHOBOrO M3IYIEHUS, A CHEKTPATIbHOE pacIpejfelesne 3TOR
HHTEHCHUBHOCTH OyaerT OJMBKO K paciupemeleHNI0 M3IyIeHUs IePHOIO
Tesa. ITO JaeT ONHY U3 BOBMOKHOCTEH JJIA MONCKA MuBuausauii. Bro-
poe ecTecTBeHHOe IPEII0I0/KeHHe, KOTOpOe ClefyeT IOHTAaThCA HpO-
BepUTH HAOIIOAEHUAMY, — 60IbII0Oe KOJIMYECTBO TBEPIOTO BellecTBa,
HCIOJIL3yeMOro IuBuiu3anued [qis ACTPOMHKeHeDHOH feAaTelbHO-
ctu. U mHaKoHmen, mnocliefHee MIPeojioKeHne — MHOOPMAIOHHELE
CArHANbl B BHJE DJIEKTPOMATHUTHOTO HM3IyIeHHA.

ITpuBenenHple BHIIE IPUMEPH, KOHEYHO, HE MCUEPIBIBAIOT BCE
BO3MO;KHBIEe HAIPABIEHUA NeATeNbHOCTH umpuimsauuii. OpHaxo, mo-
BUAMOMY, BCE OHH MMEIOT IPAMOE OTHOIIeHUe K mpofieMe BHPaGOTKH
CTpaTeTwu MOWMCKA IUBHAW3ANMi, K KOTOPOIl Temeph MBI MO;KeM He-
OCPEeCTBEHHO W HepeiiTH.

KAK HATTO I KAR HE HAJO NCKATD?

YdaerbiMu 06CY:RIAOTCS B HACTOAINEe BpeMs [Be KOHLENIHN U CO-
OTBETCTBEHHO JIBe AUaMeTpPalbHO TDPOTHBOIOJO:KHBIE CTPATETHH II0-
JMCKA BHEe3eMHBIX IMBHIN3AIAH.

Ilepas ronnenmusi. Haxpas nusBmiansanusi cTalUIH3HPYeTCs WIH
ruGHeT Ipm ypoBHE pas3BuTHs, OGAM3KOM K Hauemy [24].

Crpareru s Ilonck nmBmImsanmii, mogo0HEIX Hamed, T. e.
CBA3AHHBIX C IIAHETHOH CHCTeMOM, HCHOJNB3YWIHX TeXHHKY CBSABH,
nopobuyo mamei. [IpoBOANTCA MOMCK MOHOXPOMATHYECKHX CHTHAIOB
oT BCcex Gmmmaimux 3Besf, noxo;kmx #a CoxHIe, ¢ MOCTeIEHHLIM yBe-
JmgeHneM pagayca o63opa.

Bropas xonmenmua. Ilpexmomnaraercsi BO3MO/RHOCTH HaMHOI'O 60-
Jlee BHICOKOTO PA3BHTHs, UYeM HAaul COBPeMeHHHIH YpOBeHS.

Crparerwua llouck cymepunumpmianmsanmii, obaagaomux 6o-
Jlee MOIHBIMH IIepeflaTdHRAMH M BHICOKODPA3BUTOM acTpPOMH;KeHepHOH
AeATenbHOCTRI0. MccaemoBaHnmss MpoBOAATCA B ABYX HANPaBICHIX.
Bo-mepBrrx, m3ydaerca mpupoja Hambodee MOIIHHX (M 9acTo Hambo-
7Mee ATeKWX) HM3BeCTHHX HCTOYHHKOB H3IydeHHA Bo Bceedewmuoii.
TonbKko 1OCHEe OKOHIATENLHOTO VCTAHOBIEHHA WX eCTECTBEHHOTO
GYHRINOHENPOBAHNA Ifelecoo0pa3Ho MepefiTH K HccIeoBaHUIO Goldee
c1abeix 06berToB. Bo-BTOPHIX, IPOBOJATCH HOMCK HOBBIX MOHIHBIX
HCTOUYHAKOB W3MyYeHNs, OCO0EHHO B MAJIOHCCJIEeJOBAHHBIX [AHAIIA30-
HAX 3JIEKRTPOMATHITHOTO CIEKTpA. '

Hexecoobpasro mMcKaTh MOHOXPOMATHYECKHe WM HMIOYJIbCHEHE
CBA3HBIe CHIHAJAK W3 I[eHTpa l'amakTHRU, Afgep APYTHX TaJaKTHK H
KBa3zapoB, OT JPYTHX KIACCOB acTpoHOMHIeCKHX OO6BeKTOB (ecam
OyAyT OCHOBAHHA CBA3aTh WX € PasBUTHEM MMUBHIH3AINN), HCKATh
clle[bl aCTPOMHKeHePHON MeATeNBHOCTH HAa H300paskeHHAX dTHX 00b-
eKTOB, IIOMYIeHHEIX CO CBEPXBBICOKHM paspelieHWeM, M JeTANIBHO
M3Y9IaTh O0HApPY:KeHHBe LNeKYIAPHHE HCTOYHUKM (HAIPHMED, MOTryT

ObITH O0HApYsKeHBI OYeHBL OOJBINNe TBepAOTeIbHbE KOHCTPYRIIHH,
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9acTh M3 KOTOPHIX MOKET MePeMeIaThCs ¢ OKOJIOCBETOBEIMII CKODOC~
TAMH).

Ilpoenennsie HaGnioneHNs, COMOCTABICHe M AHANUE BCEX Hay4-
HBIX JIaHHKIX YKAa3BBAIOT HA JTOTHYECKYI HPOTHBOPEYHBOCTH U Hec-
[epCOeKTHBHOCTh MEePBOI0 HAUPABICHHA H Ha HeOGXOIHMOCTL CO-
CPeIOTOYeHMA YCHIMA Ha BTOPOi BoamoskHOCTH. Ilpm aroM ocHOBHOE
BHUMAHIe Hajl0 06paTUTh HA MOHCK HOBEIX 0GBEKTOB M HCCIEOBAHUE
Aep TATAKTUR W KBa3apoB. 37eCh BO3MOKHBI jiBe Trmmoressl. OpHa
Upefnosaraer, 9ro caMH Ajpa TaJakTHK H KBa3aphl CBABAHE ¢ Jes-
TeAbHOCTBIO UMBHAN3aNMid. Bropas — mueminsamum wemonnsyor or-
POMHEIM NOTOK M3JIYYeHHsI, MCTIYCKAeMblil AApaMU TaTaKTHK H KBa-
8apaMu, HOAZOGHO TOMY KAK MBI IICTIOJB3YeM COTHEYHYH DHEPIUIO.
Ilo COBpeMEeHHBIM TAaHHBIM, MONIHOCTH H3Iy4YeHWA Aapa Hameid |a-
dartHrn B 10° pas, a kBasapa B 10" pas Goabmre cermymoctn ComH-
na. Ilo-Bugumony, Beerza MoskHO cele IPeACTaBATH (OJbINIE ACTPO-
UHHeHeDHbIe KOHCTPYKIMH, HaXOAAlIMecHd A 0e30MacHOCTH HA Oll-
Pé/IC;ICHHOM PACCTOAHHH OT BTHX CBePXMONIHBIX DHEPTETHICCKUX IC-
TOUHHKOB. I[lockosibKy maoTHOCTH BemecTBa B KBazapax M fjpax ra-
JIARTHK HEBEIHKH, TO, BEPOATHO, BO3MOKHO pasMelleHue KOHCTPYK-
It 1 BHyTpu mux. Ecam menmonpsoBanne mamywemms mpowmexommr
¢ sucorum KIIIL, 10, Kak yike oTMeuamoch, yKkasaHHme KOHCTPYKITHHI
OYAYT HCTOYHHKAMH HOYTH YePHOTEJIBHOTO H3AydeHus. Ero 1‘e1§111epa—
Typa Gymer HaXxoauThcs B amamasone ot 2,7 K (paBHOBecue ¢ penmk-
TOBHIM (OHOM) M BHIE, €CIN BTO HeOGXOAMMO HJIs HOPMAJILHOTO
GYHRIHOHMPOBAHNA KOHCTPYKIME WIM eCIH HHTOHCHBHOCTE OKDpY-
ARAIOMEro (oHAa UPEBHINACT DPEIHKTOBOE W3JIYUeHIe.

Pazpurne semmoit muBmiInsanun ¢ COXPaHeHIIeM COBPeMeHHHBIX TeM-
HOB, SKCTPANONMPOBAHHOE Ha WHTEPBAIH BpeMeHH, Jaske MEOTO
MEHbIIIe KOCMOJOTHIECKHX, COOTBETCTBYET YDOBHIO IHEPreTHKH KBa-
3apoB W sfep radakTHK. BayxHo ormernts, uTo mMO acrpodmsmueckmm
IpeJCTABIEHUAM OTH MCTOYHHKH SBIANTCA 00BEKTAME, DOAHBIIHMH-
€ B HEPBOM NOKOJNEHAH dBoJonun Bcenenuoit, ogHoBpeMento ¢ 06-
PasoBaHWeM IepPBHX BBe3[ B rajakTHKaX.

ApPyruMn o6beKTaMI HmePBOro MOKONEHHS SBIAAIOTCS 3BE3NHI-CY0-
KapJIuKH, ROTODHe cocrasiasior oxoxo 20% Bcex 3Besy mamed 1a-
AarTHEM (wam 20 Mapa. 3Besp). OCHOBHAS 0COGEHHOCTE 3Be3/-cy0-
KapiankoB — cdepmygeckoe pacupepelenne ¢ KOHTIeHTpanueil WX K ra-
JAKTHYeCKOMY IeHTDY.

OpOnTer bTHX caMBIX cTapx B alakTHEe 0GDEKTOR TOITH pa-
AHQIBHEI, OHH NPOXOJAT BeChbMa OJM3KO OT ralakKTHIeCKOTO snpa,
a Bospact SyﬁI{apJII/IEOB (cefoBaTeTbHO, M BOBMOKHBIE BoO3pacT
HUBUIMBAONHE, 3apoauBmuxcsa Ha amx) HA 10—15 MJIpPA. JerT GOoJbIne
Bozpacra Coameunoit cucremtr. ITostomy 3amaveit HCCIeI0BaHUi, CBA-
SAHHBIX € HOMCKOM IUBMIN3aNmil B Hameii [amaktuxe, n OIHOBpEMeH-
HO BasKHelllell 3ajatedl acTPOQUBMKH ABIACTCA IOTHOE MOHEMAHTE
ABJICHNM, NPONCXOAAHINX B CPepHIecRoim COCTABIAONIECH 3BE3IHOTO
HaCeTeHHs 1 sape.

OnraMansEbI AMANA30H JIHMH BOJH A HONCKA HCKYCCTBEHHHEIX
CUTHANOB W3 sAfpa Hamelt 'amakTnkm, sep KPYruX rajakTuk m Kpa-
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3apOB CYINECTBEHHO OTJIMYAETCS OT [AMANAa30HA Haubolee BHTOJHON
CBA3M ¢ OnmKafmuEME 3Be3faMH. OTH 06BEKTH, NPUPOA KOTODHIX 0
CHX TIOp He M3BeCTHA, 00JaJal0T CHILHLIM COOCTBEHHHM DagHOU3IyYe-
HHeM CHHXPOTPONHOIO HPOHCXOKISHMA, OXBATHBAMIUM BeCh PajHO-
nuamasoH. Hpome Toro, A HHX OKAa3BIBAETCA OUEHb CHJIBHHIM 2(-
QeKT pacCeMBAHUA DAJMOBONH B 06JaKax OKpysKaomed mX miIa3Mul.
YunrsiBas 06a 06CTOATENBCTBA, BEPOATHO, Hambolee BHTOAHON HB-
asiercst BoaHa He 21 cM, a pafloH MakCMMyMa WHTEHCHBHOCTHM DelHK-
ToBOro ¢oma. Doiee mompofHO Bompoc o BHIGOpe nuanasoHa Gyner
paccmorper HmKe. WHTepecHo oTMeTHTH, 9TO ecHu NHBHIM3AINA,
HaxoJAllasgca B JaJeKOM BHETAJAKTHYECKOM OOBeRTe, N3JaydaeT
CHIHAJBL B 3TOM [uanasoHe, To HAGIOAaTeJ H B Hamledl railakTHEe,
HeCMOTPSA Ha H3MeHeHHe CHOeKTpa (oHa 3a BpeMsA pacHpoOCTpAHEHHS
cHrEaNa, 6yayT permeTpHpPOBATH CHTHAJNB TaK:Ae B 00JIaCTH MaKCH-
MyMa PeJUKTOBOTO (oHa, KOTOPLH onu Habmomaior. [ua mac puama-
30H MaKCHMYMa HHTEHCHBHOCTH DEIUKTOBOre (OHA COOTBETCTBYET
AAHHe BOMHHL 1,7 MM, I B 9TOM AMANa30HE MOKHO IHTAaThCA OOGHapy-
JKUTh U cOeNUAaNbHBIe MHOOPMATMOHHBIE CHIHANB, H Tema0Boe II3-
JAyyeHHe OOJBIIAX ACTPOMH KeHeDHEIX KOHCTpykmuii. B oroii casm
HCKJIOINTEIBHO HHTEDECHEIM ABIAETCA BBHIACHEHHE TOr0, 4To Cobol
TmpefcTaBiIAeT TOUEYHHIH paguoucTognuk (MeHee pasmepo Conmed-
HOM CHCTEMSHI), M3IYTIA0MUA Ha KOPOTKAX BOJHAX I PACIIONOKeHHHI
crporo B nmeurpe [amarramru [30, 31]. ‘Urto cofoif mpencranisoT He-
CKOJIBK( HCTOYHMKOB MEQPAKPACHOTO MBIYYeHHA OKONO HEHTPA, TeM-
meparypa Koropmx Oamsra K womHatHoit [32—34]? Hac me mommmn
Iyrath BCILIECKH CHJILHOIO DEHTTEHOBCKOT'O WM3NYIeHMA U3 paiona
nentpa [35] — Bejxb MBI MOMieM pPACCUYMTHIBATH HA TeXHOJOTHIO M Me-
DBl 33IATH, COBEPUIEHHO HECOIOCTABHMBIE C HAMIMMH COBPEMOHHEIMHE
BO3MORHOCTAMH.

Her an omacmocTd morepsars 3Mpasslil CMBICH, eCIH TPHIHCHIBATH
pearbHO HaGIONaeMEM acTPOQU3MIeCKUM SIBICHHAM TAKOE COTepika-
gne? Beposrno, Ha coBpeMeHHOM 3Tame Hambollee Iieleco00pasHO
A 00BeKTOR HEM3BeCTHOW IIPHPOXE. OMHOBPEMEHHO JepskaTh B To-
I0oBe 00e BO3MOMKHOCTH —— (ECTeCTBEHHOE» O00bACHeHNe 06HLeKTOB,B03-
HIKIINX B pe3yibTaTe 3BOJIONUM Ge3ku3BHenHOl Beemenmoil, u o6bek-
TOB, KOTODHEIe MOMRHO OBLIO OB HA3BATH (KOCMHYECKHM 9YIOMD,
KOTODHe MOTVIM OBl BO3HHKHYTEH KaK CJEACTBHE AAHTEINBHON DBOIIO-
o pasyMHol ku3EH B0 Bceemermoit, O6e ROHmenuumy CMOCOGHEI Te-
HEepPHPOBATh 3KCIEPHMEHTEI, CTaBs KOTOPHIE MBI BEIACHUM, KaKoe H3
OPednooKeHdal 6arKe X metuHe. [{09TOMY «IpesyMIilus ecTecTBeH-
HOCTHY Ra/KMOTO acTpoHOMHMIecKoro o6mexta [36] xaswerca comepmren-
HO HenpneMJIeMoﬁ Takas npesyMunusa sABIAETCH HACWIHEM HAJ TBOP-
deckoll pmearenbEocTh0. Hangwit ydeHwii wmeer npaso paborath
B DaMKaX CBOEH CHCTEeMB! B3TJIANOB M WHTYHITHN.

Ecrb eme oveHb BasKkHOE OBCTOATENLCTBO, KOTOPOE HANO HMETh
B BHIY UPH OOCYXIeHHN BO3MORHOCTH CYHIeCTBOBAHHA H IIPOTPAMMEL
moucKa cynepmusmausanui. Ux peArensHOCTH MOskeT OBITH B OCHOB-
HOM CBfA3aHA C TeM, 0 9eM MHl He ToJo3peBaem. Hak yske orMedanoch
BHIOIe, OYEHb BA;KHEIM W COBeDIIEHHO HepaspabOTAHHHIM SABISNETCS,
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HampuMep, BOIPOC 0 BO3MOKHOM MHOTOCBS3HOCTH HAIDero UPOCTPAHCT-
Ba. He MokeT 11 0Ka3aTheA, 9TO MOCJHe HEKOTOPOTO epHoka PA3BUTHS
KayKnasA IUBHIM3ALEA y3Haer «Bce 0 cBoell Bcemewnoin (yumreiBas,
YTO ee ¢BoileTBa ONMHAKOBLE BO BCeX HANPaBJIEHHAX W BO BpPeMeHH)?
W rtorpga egwmCTBeHHLIA BBIXOX W3 TYIHKA — KOHTAKT € APYIuAMA
CBePXUUBHIK3ANIAMI €, €CJH 5TO BO3MOMKHO, YXOX B HMHOE IIPOCT-
pafcTBo. Mosxer Guith, BCe 3TO M €CTh NPHYWHA, I0UeMY He BHIHO Cie-
[0B NeATEILHOCTH JAPYIMX HuBHAM3ammi Ha 3emie m B Oumxaiimmx
okpecTHOCTAX CosiHedHO# cicTeMBl? JT0 BCe, KOHEYHO, TOJABKO Ipef-
MOJNIOKEeHAA, KOTOPHie TOKAa3HBAIT pazHoobpasWe CUTyaIuil IPH pe-
IMeHHN 3aJa9H HOWCKA.

Puc. 2. YacroTHas 3aBUCHMOCTS 7, /0
APKOCTHOH TeMHeparyph Ko-
CMUYECKOTO 3JIeKTPOMarHATHO-
10 (HOHOBOTO M3IYUEHHS

1 — XaHHBIE paguo-, CYOMUIINMeT-
POBOro I HHYPAKPACHOTO RUATIA30HOB
ANA TAJAKTUYECKOTO TOJIOCA;

2 — T0 jKe, N4 ramakTH4Yeckoll mio-
CKOCTH;

3 — IeHTPONI, CHOEKTDPA  PeIHKTO-
BOro (oHa. 7 - T
T — ILIAHKOBCHKAA TeMmneparypa 70 3 10 0 70 4 0 8 f; y

IlpuBenem, HaKoHell, OCHOBHbE OIEHKN BO3MO:RHOCTH o0Hapye-
HIA BHE3eMHBIX MUBMIN3AIAR 17T COBPEMEHHEIX TeXHUYeCKHX CPeJCTB.
[locToBepHOCTH TAKMX PacIeTOB BeChMA BHICOKA, TaK KaK OHa onmpa-
eTCA Ha H3BeCTHHE YCIOBHA PACIPOCTPAHEHMS 9IEKTPOMATHHTHHIX
CHTHAJOB B KOCMHYECKO# cpepe.

B pab6ore [37] paccmarpmBancsa BrGop ONTEMANBHOTO AMAIA30HA
anun BonH s nepenad CETI. Puc. 2 morassiBaeT 9acTOTHYIO 3aBH-
CHMOCTh HPKOCTHOH TeMUeparTypsl 2JeKTPOMAaTERUTHOTO M3IYYeHH
doma m2 mameroro kocmoca. Ha pHCyHKe OTMeUeHH! jBa TJI&BHBIX
mranazora CETI. O6xacte 3HAMEHATOH JHHHHM BOJOPOHA OKOJO
21 cM COOTBeTCTBYET HPEIHONOREHMI0O O BCEHANPABJIEHHOM WH3IYy-
9YeHNT TepefaTiHKa M 0GOCHOBHIBAeT HOMCK CHTHAJIOB B 3TOM NHMATA-
30He OT OXmmaimmX miaaHeTHnx cucTeM. Hawm raskercsi, 9To cTpare-
IMA H30TPONHOTO MBAYUYEHHS OYeHB MAaJOBepPOATHA. llpmMmemenue BHI-
COKOHAUPABJEHHHX AHTEHH JaeT OTPOMHHIY BHIUTDHII B NOTEHIHAJe
cBsA3U. B T0 ke BpeMA HaupaBleHHA, KyZa HAROJUTE HePeHaioIlyIo
Il IPHEMHYI0 AHTEHHBI, XOPOUIO M3BECTHH! IT0 KpaliHell Mepe AJA Iipo-
TpaMMbl M3y9eHMS ONMKANIIAX 3Be3RHBIX CHCTEM.

Kasxerca, ge 6ymer 6oaplonM mpeyBendeHReM CIATATh, 9TO B Iep-
CIIEKTHBEe HeZaleKoro OyAymero MOTYT OHTH M3BECTHH BCe 3BE3JE
mamei Tanarkturn. Ux oxomo 10 — wmeso, Koropoe MOKeT GHTH
3amNCaHO Ja)ke B HACTOANMEEe BpeMA HA MArHUTHON JeHTe, a epcHek-
THBHEE TEJeCKONLI, pafoTalomue B ONTHYECKOM M HH(PPaKPACHOM IHa-
nasone, cnocobun o6mapy;xuth ssesant tnna Cosmma (m Goxee caa-
6rie) Ha TPOTHBOUOJOMHOM Kpalo 'araKTHKH m [asKe Yepe3 UBUIEBHIE
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obuaka. ITosroMy o cymecTnoBamuy Hamei IJIaHETHOH CHCTEeMB! I
APYroil UMBUIMBALNE CKOpee BCEro 6ynmer usnecTHO. '

Takum o6pasom, mpegmonoxenme o B3AWMHOII HampaBIeHHOCTH
HOepefalomed M NPHHAAMAKIEH aHTEHH KaskeTcs 060CHOBAHHEIM.
B stoM caywae onmrtmmanbEmM AMAMA30HOM ABIACTCA PailoH MHHEMY-
Ma APKOCTHOM TeMumeparypst doma HeGa, 4TO GIHM3KO XK LeHTpoIay
COeRTpa pexnkToBoro doma (A = 1,5 mm) min BBJJaI0MIeHCH CITeKT-
PaJbHOM AeTaiy Jerdaitmmero atowma, 06pa30BaHHOTO perOMGMHAIMelH
9ICKIPOHA M MOBUTPOHA — mO3uTpoHHA. FEro OCHOBHOE COCTOSHWE
uMeeT pacmenienuwe y A = 1,47 mm (amamormumoe mummm 21 ey Bo-
7oposia). I3TOT AMAMABOH SBIHETCH OJMHAKOBO ONTHMAJHHEIM KaK
TP HCCIefoBanNE Gmkalimx IIaHeTHHX CHCTeM, Tak n onga 601b-
IMuX PaccToAHMIA.

Muamamerpossiit mmamasom Mosker Tarse HCII0IB30BATHCA T
o0HApYHeRAa 60abmnX ACTPOMHIKEHePHBIX KOHCTPYKImiA. Ias mo-
HOGHBIX WCCIe0BaHME Heo6X0muMO ogeHD BEICOKOE yIJIOBOEe paspe-
TIEHIe, KOTOPOe MOKeT OHTh JOCTHTHYTO NpPHMeHeHHeM MeTONHKHE
UHTePYEePOMETPHH €O CBEePXJUIMHHHME Gazamm B 3TOM JHama-
30He.

Ilowck CBASHBIX CHTHAIOB W TeIIOBOTO H3IYIeHAA (HIH 3KpaHI-
POBaHHA) GONBIINMU KOHCTPYKIHAME MOKET OPOBOJUTECS HA CY-
IMeCTBYIOIMUX H CTPOAMIXCH PAaXHOTENECKOIax MUJLIHMETPOBOTO THa-
nasona. Ho, Bepostro, mia momywenma momossmremnmarx peayabra-
TOB HEOOXONMMO IMeTh CTeNMAIbHEe 09eHD 60IbIIme PaguOTeIeCKOIEL
u mHTepPepoMeTpPE ¢ Galoii, CYIeCTBeHHO MpeBHINAWMeld mma-
merp 3emnn. Takme panmmoreneckoms:, BePOATHO, HeOOXOMHMO C€O3ja-
BaTh He Ha 3emie, a B KocMoce (Ha TreoCTaMOHADHOH Wian Gojlee BEI-
Cormx opbmrax). OueHxm B3aTpar TOKa3BIBAIOT, 9TO IDH HHaMeTpe
QHTEHH B HECKONBKO KHIOMETPOB HX CTOMMOCTH LpH COOPYIKeHTH
B KOCMOCe 1a:Ke MeHblIe, 4eM COOPY/KeHMe aHTeHH ¢ HKBUBAIEHTHON
TIOINAAb0 Ha 3eMiIe. JTo 06YCIOBIEHO B HEePBYIO 0Yepess OTCYTCT-
BHIEM CHJIB TAKeCTH. OTMETHM Tak:ke CYMECTBeHHOE TIPenMyINecTBo
KOCMITI@CKOTO BapHaHTa GIAr0fapsa OTCYTCTBHIO aTMOC(HepH, RoTOpafd
ABJACTCA CYIMECTBeHHBIM IPeUATCTBHEM NPH HCCICNOBAHHAX B M-
JHMETPOBOM nmamasoHe. IIpoerTH KpymmBIX RocMmYeckmx panuore-
JIECKOTIOB DPa3paGaTEBAIOTCA KAk B Hammel ctpame [38], Tak u B CILA
[39]. ,

Corzacuo pa6oTte [38], pPaccMaTpUBAETCA MPOEKT COOPYKEHNA KOC-
MITHECKUX DPajHOTEeNeCKONOB C amaMeTpoM sepkaxa no 10 kM. Pacue-
TEL TIOKA3LIBAIOT, ITO MANBHOCTH OGHADY/REHHS MUBMIN3ATMIE IO COG-
CTBEHHOMY HBIYYeHWI0 ACTPOMH;KEHEPHEX KOHCTDYKIH, IOTJIONe-
HHUIO WIM OTPA/KeHWI0 WMH DaJHOMBIYYeHHs (OHA T Mo nEdOp-
MAIMOHHEIM ~CHTHAZaM BO3DacTaeT /0 Tpefe’bHOH BeJNHYHHEL,
CPaBHUMOW ¢ pPagwycoM KDHBH3HH BCeleHHON, B 3aBHCAMOCTH oT
JMaMeTpHl aHTeHHSl D. ITH BLHIBOIH! mnriocTpupyoTes puc. 3. Omen-
KA o0HADYKeHHSA ACTPOMHIKEHEDHHX KOHCTPyKmmil (cdepa aticoma
¢ remneparypamu 3 n 300 K) uam cBA3HEIX CHrHAIOB TIpUBEICHEl A
BEChbMa CKPOMHOTO 9HEPromoTPeGIeHAA CBePXOMBHIM3ANEE — [O-
PAOKa ogHOH COJHEYHOH CBETHMOCTH W AHAMa30HA MHJLIAMETPOBEIX
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Pue. 3. 3asmcumocrh pajgmyca
obHapy:keRNs R OT juaMerpa
npuHIMameil anTeHH D

T'opH3OHTANbHbIE INTPUXOBBIE JIMHHUM:

1 — Omnpralimand  38esna;

2 — 10% Onmxalmux 3Besm;

3 — 10 Gmmxalimmx 3Besq;

4 — Ommxalimee ImapoBoe CHOMIJe-
HHMe M31;

5§ — 1eHTp T'ajaxTHKH;

6 — rpauuia lajJaKTHKH,

7 — LMCG;

8 — ralakTHKa M31;

9 — pamnorainakTuka Cent A;

10 — CKOIIeHHe rajaxkTux . Koma;

11 — KBaszap 3c273;

12 — paguyc BceaeHHO

BonH. Ha pucymke mokasame!.Taxske BO3MOMKHOCTH OGHADY:KeHHS
nepeflaTInKoB, aHAJIOTUYHLIX CYMECTBYIOMUM Ha 3eMie (KOHIENIHA
¢3eMHOTO INOBHHM3Ma»). JlanpHOCTH OOHADYIKEHUA MJH DBOJIONUOH-
HO#l KOHIENUUH IPH TeX ke CPeICTBAX HCCIEIOBAHUA OKA3HBAeTCS
Ha MHOTO HOPSJKOB Goidpmieil.

B saxmiouennme mpusemem OCHOBHBIE BHIBOMH. AcTpoduamueckme
HCCIe0BAHNA, JaHHbIE OHOMOTME, KAOEPHETHKH W APYTHX HAYK IO-
Ka3biBalOT GOJBIIYI0 BEPOATHOCTH OOHAPY/KEHHSA BHE3eMHEIX IHBHIIIL-
sanmuii. B macTosmee Bpema Heo6XOmIMM KapAWHAIBHBIR IepecMoTp
MCXOJHBIX TPEACTABIeHAN 0 TOM, KAKNMHM MOTYT OKa3aTbhCA 3TH IWBH-
JAM3aMHH M KAKOBA JOJKHA OHITH MeTOJMKa HX moumcka. Ilo Hamemy
MHEHHNI0, eJUHCTBEHHOI LJIOAOTBOPHOA KoHNenmmed sBiseTcs mpep-
N0J0KeHHe O CYMEeCTBOBAHHN CYNepHUBHIN3ANHA (B KOTOPYI MoO-
JHeT, B 9aCTHOCTH, MPeBPATATECA M Hama). OCHOBHBIME MeTOIaMH HX
O0HAPYKeHNA ABIACTCA PAN SKCIEPUMEHTOB.

Bo-nepsrx, momck m mcCIe[0BaHHE HCTOYHHKOB YePHOTEIBHHOTO
H3IYIeHAS C MaKCHMYyMOM WMHTEHCHBHOCTH B [UHANa30HE MIIIAMeET-
POBHIX — WHPPAKPACHKIX BOJIH ¢ IeJbI0 BBIABIICHNA OYeHb OB~
mux  KoHCTPYyKnmEE. OGHapy;KeHHe KOHCTPYKIHUI BO3MOKHO & TaK-
e 0 UX DKPAHIPYIMeMY AeHCTBMIO WIM IO OTPAKEHHI0 OT HAX (ho-
HOBOTO KOCMHYECKOTO H3JXYIeHHS B DA3ITHIHHIX [UANa30HAX. 37eCh
Ka;ReTCA OYeHb TEPCHeKTHBHHM CHHTe3MPOBaHNE H300paKeHHiT Hc-
CTeNYeMEIX HCTOYHIKOB € HOMOIIBI0 HHTEP(EPOMETPOB €O CBeDXIUH-
HOJT 0a30# I BHABJIEHAE 0YeHb KOMIAKTHHX 06H6KTOB METOMIOM Mep-
naHuA (T. e. MOAYIANUA M3IyIeHHA, 06YCIOBICHHAA IIPOXOIKIICHITEM
CHTHAajla 9YePe3 HEOQHODPOAHYI0 KOCMHUeCKYI muaasmy). [laa moay-
YeHHA CBEDPXBHCOKOIO paspelleHds B nHTepq)ePOMeTpmecmM pe-
AUMe M OpH HalOMIOfIleHASX MeTONOM MepHaHmil Heo6X0oAauMo paa-
HeCeHHe DPafiHOTeNeCKONOB Ha paCCTOAHMA, NPEBHIMAIMHE AUAMETD
3eanm,

Bo-BTOpHIX, IOMCK CBSIBHBIX CHTHAJIOB OT IIO03PeBaeMEX OGBEK-
T0B. OnmTEMaJbHHIN AMANAa30H AAAH BONH JIA TAKHX CHTHANOB IO~
YKeH PacCUUTHBATLCHA € yd4eToM (POHOBOTO PANUOMBIYUEHHA B OKPeCT-
HOCTAX HCTOYHHKA M YCIOBHH PACIpPOCTPAHEHHA CHUTHANOB B KOCMH-
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- 9eCKOW miasMe. BeCbMa HepCHeKTHBHEIM IpeICTABIASTCA THATIA30H
MHJUIMMETPOBEIX BOJH, I7le HaXOAUTCA MAKCHMYM DPENMKTOBOTO (o-
Ha. IIpegmonaraercs, 410 3TH IKCHEPHMEHTH JIHG0 OPUBEAYT K BEI-
HABJICHUI0 CBASU Y;Ke HM3BECTHHX ACTPOHOMHYECKMX OGBEKTOB C Hesfi-
TEIPHOCTBI0 NUBUIU3ANUMA, IU00 MO3BOJAT OGHADPY/KUTD COBePUICHHO
HOBEIM KJIACC TAKAX HCTOYHHKOB. OIEHKH BO3MO:KHOCTH OGHApy:ke-
HISl HOKABBIBAKT, 9T0 B Pe3y/bTaTe PeaNHBAIMM TIATENBHO MOATO-
TOBICHHHX 9KCHEPAMEHTOB, OCHOBAHHHX HA JIOTHMYECKH HENPOTHBOpe-
TUBOU BOJNNMOHHON KOHNENNMA ¥ HCUONb3YIOMAX HOBHE KPYI-
HeHIIMe PaguoTeNeCKONEl, NPOTPaMMa HOMCKA BHe3eMHEIX IUBAIN3a-
THHE MOKeT AAaTh HOJO/KNUTeJIbHbIe De3yJbTaThl jaze B TedeHHe O/IH-
RAUUIETO NECATHICTHA U OTPOMHBIA 00'beM HHPO pMAINH, HAKOMIeHHEIT

tB;ZC'1:‘BBCa(3JIeHHOI7I 3a MIJLANapAel Jier, cTaHer AOCTYOHBIM U OJIA 49eJ0oBe-
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VIIHK 523.164.42
C.A. Kanaan, H.C.Kappames

ACTPONMHKEHEPHASA JEATEJbHOCTD
1 BO3MOKHOCTH EE OBHAPY:KREHIA

TepMuH «aCTPOMHKeHEPHA» yske MIMPOKO MCHONIB3YETCA B JHTe-
patype no npo6xeme CETI, xo1s 10 cux mop Her ero IeTKOro ompefe-
neausi. ITo-BupmMoMy, WO STHM ClegyeT MOHHMATh eATeNbHOCTH
PA3YMHBIX CHCTeM, M3MEHAIIINX CTPYKTYPY M cpoiicTBa HeOeCHEIX
Tel. 3/leCh MOKHO MpeCTaBuTh cebe, MO KpaliHeil Mepe B IePBOM IIpH-
OIM;KeHNH, JBe BO3MOKHOCTH.

1. [uBuaM3amus He MO:KET OTPAHMYUTRCA PaMKAMI TOH NJIAHETH,
Ha KOTOPOI 0HA BO3HHKJA, I BHIXOIMT 3a ee Ipefefbl, CO3[1aBast TaK
Ha3bpBaeMble KOCMIUeCKHe KOJOHHM, T. €. KOHCTPYKIOHH, HA KOTOPBIX
MOKHO OCYIIECTBHTH YCIOBHA IJA MOCTOSHHOTO IIPORUBAHMA 3aMer-
HOM Mam pake 0OJIBIIEH YacTH HaCeTeHHA NAHHOH IMUBAJH3AUMA. JTH

* KOJOHHUH HCHOJB3YIOT 3aMeTHYIO YacTh dHeprmun OCHOBHOI 3Be3[bl

M MOTYT GHThH HOCTPOEHHl 13 MaTepHaja BellecTBa APYTUX ILTaHeT.
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2. Eme Gosnee pasBuTHe NMBHIM3ALMA MOTYT, IO KpaiHeH Mepe
B OPHHOUNE, Opeo0pasoBEHBATH 3Be3NH C IEJAbI0 NOJYYeHHA TeX HIH
WHBIX BBITOJ.

Hlonroe BpemMsa Bompoc 06 aCTPOMHKEHEeDHON eATeIBHOCTH Ka-
3aica cyry6o (aHTacTWIBHM, HO TemePh eMy YAeIAeTCA Cepbe3Hoe
BHAMAaHHE, MOCKOJBKY IPefCTaBJsIeTCsS AOCTATOYHO BEPOSATHHIM IIpef-
Bufiene IlHONKOBCKOTO, UTO mO Mepe DPas3BHUTHA 3eMHON IMBHIM3A-
ouu Bee (oJbIIas 4acTh 9eI0BeUeCTBA GYNeT IepecelAaThCA B KOCMOC,
a4 OCHOBOM TaKOTO IepeceleHHsA MOKET OHITH TOJBKO aCTPOMHIKEHEep-
Haf [eATeJIBHOCTD.

Hasxe ecan pemenne mpoGiemst CETI otonsunerca B gaaexoe 6y-
nylmee, acTPOMHKeHeDHs (TOYHee, €€ HEPBHIM HTAal PA3BUTHA) JOIE-
Ha CHKOPO OKa3aThCA B UeHTPe HHTEPECOB 3aBEOMO CYMIECTBYIOIEH
Hameil 3eMHON INMBHIM3AIMM.

Ceifiuac o9eHb TPYAHO TOBODPHTH O KAKMX-IHG0 KOHKDETHBIX JeTa-
AAX BO3MOKHOK acTPOMHMKeHeDHOIl ReATeNBHOCTH, HO MOKHO Ccdop-
MyJHpPOBAaTL ompeJeleHHEe TPefOBaHHA M Ha OCHOBE MX OINCATh
OPREIANNAIBENE BO3MOYKHOCTH.

Hepocrarox crpomTensHoro marepmana u Tpe6GoBaHMe DONYIHTEH
Kak MoskHO Oonpmuit o6beM (Hampmmep, NJIA paccelNeHWd MABMIN3a-
OHWH) HJIH KaK MOKHO OOJBIIYI0 NOBEDXHOCTH (JJiA mepexsaTa dHep-
T M3IYyIeHHA NEeHTPANBHOM 3Be3Hbl CHCTEMH) NHKTYIOT ClefyIOImue
HanpaBJeHUA NEATEIBHOCTH. :

1. MoKEO CTpPONTH KOHCTPYKIME «06OJOYeYHOTO» THIA, T. €.
KOHCTPYKIHMH B BHfle BAMKHYTHX IONOCTEH, BHYTPHM KOTOPHIX MOLYT
OBITH CMOHTHPOBaHHI TeXHHYECKHE YCTDPOHCTBA MJIHM CO3TAHH YCIOBHSA

I SKA3HETEeATedBHOCTH.

2. B03MOKHEL KOHCTPYKIUM (HePapXHYeCKOT0» THIA, COCTOSTHE
M3 I0CJeJoBaTeIbHEIX CTyHeHed. Jlyumie BCero HOACHUTH 3TOT THII
KOHCTPYKOWH Ha mpHMepe, mpejiosxennoM Haitcomom [1]. daemenTtom
LepBO# CTyneHN ABJAsAETCA CTaibHAA Gaska, jiuHA KoTopoi B 100 pas
6oabme TomMuEL. J[BeHagmaTh TaKMX GANOK COSAMHAIOTCA B IPABHIb-
Heid okrasap. Jamee 100 oKTabapoB CoeguHAITCH IOCIEZOBATEABHO
B JIMHOHHYI0 KOHCTPYKIIHIO, KOTOPasf CIY:KHUT «Balkoi» BTOpPoil cTy-
meHN — OKTasApa, Kaskpoe pedpo KOTOPOTO mpefcTaBisAeT coGoil
«cront» m3 100 oxrasgpoB mepsoit crymenn. CTo CoelMHEHHEIX IOCIe-
IOBATENBHO OKTa3JpOB BTOPOH CTyHmeHHN HaloT pedpo OKTa’apa TpeTh-
el cTymeHW ® T. .

B xomeTpykmusax 06on049egHOro TMma (MH HHKe PACCMOTPHM Mo-
Henb Tako#l KomeTpykmum, mnpemioskennoir O’Heitmom [2]) macea
KoHCTpyROum [ yBeamumBaercs ¢ ee pasMepom D, xax M oc D2
31eck IPeATOIAraeTcs, YT0 TOJNIMUHA 060J09eK IPUMEPHO HOCTOAHHA. -
B xoHCTpYKIMsAX HepapXHYeCKOro THIA yBeJHIeHMe MACCHI C Pa3Me-
poM cucTeMBI 6ollee Me[JIeHHOe — B HuealbHOM ciayuae M oc DY,
B Takmx KOHCTPYKEHAX INIOTHOCTH BeIecTBA B CHCTeMe GHICTPO ma-
OaeT ¢ yBeJHWdeHNeM ee pasMepos: p oc D~». 3mech, Momker OHTE,
CTOUT YHOMAHYTH 00 aHAJOTHH ¢ HM3BECTHOH MOMeNbl0 Bcelenmoi
IMapase. Mepapxmaeckue KOHCTPYKINH, KOTOPHE JIETKO MOTYT GHITH
ClleIaHL! CHJIOIIHEIMH IPH IOMOIMM TOHKHMX INIEHOK, MOKHO WCHOMb-
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30BaTh, B UACTHOCTH, JJIA CO3JAHMA OTPOMHBIX BKPAHOB, o(;rpa:);zc;:;
MMX WM TOTJIOMAIMIAX 9HePruio MIMYIeHusd, T. e. JINIsT MOCTP
e aiicoHa. B

nsBﬁgggﬁ};eﬁ)TgmgL K OIleHKe MAaKCHMMAJBHOTO I{asmlepa acchBopgxﬂaeﬁ:
HeDHEIX KOHCTPYKIui, 6asupysch Ha MAHHBIX TeXHOJIOTTH 0(]; 1; e
HOrO YPOBHA IABUIM3ALMIH. OueBunHo, 9TO 3TOT pa3Mep pxncw[
ercs GalaHCOM Me:RLy fedicTBHeM IDPHIABHBEIX PpaBIITaHII?HHH HBT,H,-
CTPeMAIMUXCsT ee PasopBaTh, U COIIPOTHBICHAEM TBGpJILiII}x Tc(igiaano
faM WIH paspHBaM, T. €. [EHCTBUEM CHI yHIT)ZI‘OC’I;H.B az«:JIe R
FONMYCTHMLIA pasmep CIeyeT M3 TaKmX coo6paa«enmzr. 1o Ech e
TH ¢ yCKODeHUeM g TBepjoe Telo COTPOTHBIACTCS C/KATHIO. et 070
seicota D, mpefel npodxocTd 7' H IIOTHOCTH O, TO OHII cBfA3a B Co0t-
momennem gD =~ T/p. Orciona, KCTaTH, Haxomg'rc;{ﬁ/nznmcom
rop D ~ 10 M, ecau DpHHATL [IA T/p =~ 10° em’/c*. -+ oobare Bo-

Y actpomHKeHepHO# KOHCTPYKINH, naxogameica H , cfn me o°
KPyr IeHTPaJbHOTO Tejia, PONb YCKODEHHA CHIIB Tnlh;ala D pra_
IpIIHBHOE YCKODeHHe, KOTOPOe 3aBMCUT OT pasmepa Te 2 D E I
muyea opburst R. Ilo cymecTBy IpWIABHOE YCKOpPeHIe e
Menbme TpaBuTanmoHHOTo. llojcTaBisAs BMECTO & Bennon;olé;erné
Ie g — YCKODEHHe CHJIBI TARECTH Ha opbmTe, TOTYIHM C

D = V (Tlp)(Rlg), (1)

KOTOpOe ¥ OIpefelser BepXHHIl mpeyen pasme?a ac'rp(u)m;;ﬂéa;{fg)n;i
KoHCTpYRUmH. A TeJIéléOHaXO]I}IHL?‘/(;CH 11;(1)9 1;&327/1"0(;130;10:1 yp; ure Bo-
3eMIH ¢ BHCOTOR KM IIpH =~ , D=
szyZI‘GO KM, TUI Te0CTamMOHapPHOH OpOMTH D =~ 4000 KMi a )J;JI})I I;g:gg\;
PYRITIA Ha opbuTe BOKDPYT Connma (Ha paccTo;mzm Ba. e.THOA o
D ~1,5-10% kv, T. e. B 2 pasa gonpme Commma [1]. eposlile K(,)HCT_
HAKO, 9TH MaKCHMalbBbie PasMepsl CHIBHO 3aBBIIIEHBI, U T?:;I o
PYKIUH, HAXOJAMMECS Ha Ipepere pa3pzymeﬁnnﬂ, Bp;;ierBm ge o
ocymecTsuTh. ONHAKO BeJMIMHEBL, B HeCKOJBKO pa3 ,

R AJLHBIMA. )
Kad"ls‘,:;:pf eBOBBpaTIIMOH K nneannmpmaangoﬁ Ixepapanecnonngxgﬁ;
nu Jaficoma. Ecau cauTaTh, IO OCHOBOM KOHCTPYKIHE AB et
cranbHAg GajKa ToXmuHOi B 1 cM W JJIHHOM B 1 M, TO OJS 11(; I?GHH
HIA KOHCTPYKIMH DasMepoM B 260 xm ]IOTpe6y103‘0}I“IeTI>Ip§ cHI}Ir o
¢ obmeit maccoit 10° T, a fsA CO3NAHHEA OrPOMHOM KOHCprﬁD(;: 0611;1(3)‘3
mepoum mopsaka 10° K HOHAJOOMTCA BCETO IIeCTh CTYNMEeHe :
maccoit 3-1011 1, 1. e. 5-10711 maccE Semin. 200

Taitcon [1] cumrTaer, 9TO 3eMHAA OUBWIN3ATHA, IOCTPOHB Alo
THICAY TMOXOGHHX KOHCTDYKTHE ¥ 3aTpPAaTHB Ha HAX Macey, pa‘?ggne
peero 107® Maccsl 3emim, CMOJKeT LepeXBaTHBAaTH BCE nsnge‘moﬁ
ConHma W TeM CaMBIM JOGMTBCA TOTHOTO HNCTOIB30BAHAA c(;gwannn
smeprum. To jke MOTYT C/lemath W Apyrue BHe3eMHEIe IHBH maa) ac:
Boxee toro, JlaiicoH B TO# sKe paboTe mpepyiaraer 1} Mex:H]}: e epHne
KPYTKH» TUIQHET, ¢ MOMOMIBIO KOTOPOTO MOSKHO ycao;lm6 a}():m e
ITAHETH J[0 TAaKOH CTemeHN, YTO-H3 ee HKBATOPHATILION obn n A
HeTCs WCTEUeHWe BENIeCTBA — OHO W Gy/ieT MCIMOIB30BATHCH i
crpoitku cdep [aiicona.
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Mogemn [laijicoma pgpencran-
IA10T c000H HEKOTODPHRe mjeasl~
3UPOBAHHEIE CXeMEH, ‘u  ceii1ac
HEBO3MORHO CKa3aTh, KOTJA OHH
MOTYT CTaTh PeaNbHOCTHIO.

O’Heiix [2] ouyGauxosan npo-
eKT y:ke 0oJiee peanbHOH acTpo-
HHE€HePHOH KOHCTDPYKIHHU, K KO-
TOPOMY BIIOJHE CepPhe3HO. OTHe-
CJIUCH KOMIIeTEHTHEIC KPYIH, B
gacruoctnt HACA. B ocuosy cu-
cremo O’Heisa nonosxena odo-
Joueunast KoHcrpykuua. Kammas
KOJIOHHA IpeACTaBlIAeT OGO
3aMKHYTYI0 OKOJOIHYECKYI0 ClH-
cTeMy, HOJHOCTHI0 O0eCHeIWBaI)-
myw cebA DHeprueii M NoUTH
HONHOCTHI0 — TEeXHOJOTHY ¢ KIAIL
H CeJIbCKOXO3ANCTBeHHBIM Marte-
pHaaMH.

Hampas Kolonus Mojker cy-
Pue. 1. O0mmil pufl muANHADIYeC- IHeCTBOBATh TOYTH  HE3ABHCHMO
ckoro mocesennsa no O'Heitmy [0JIr0e BPeM#A, He 3arPA3HAA OK-

py;Raoomed cpesl W HCOOJb3YH
IOIA CBOEro JalbHeHlIero pasBUTHUA JHIIL TOT MaTepHAl, KOTOPHI
OHa MOReT J0OBBAaTH, HANPHMEp, HA acTepOHAAX.

Ha puc. 1 gama cxema ycrpoiicTBa TaKoH KOJOHHH, KOTOPYIO Mbl
37ech M ONINMINeM B OOIUX dYepTax.

OcHOBOIl CTPYKTYpPHl KOJNOHHH SABJIAETCA IMINHAD, PasgeleHHBIR
Ha MeCTh MPOJOABHEIX CeRNHIE (T0 HOBHIM MOJENSAM BMECTO HHJIHHAPA
crpourcst Top). TpH cekuum cgerany U3 UPO3PATYHOTO MaTepHana (CoJ-
HeYHble OKHA) H TPH CeKIHH, YepedyIOMmuecsi ¢ HUMH, HeNPO3padHHl
(aBrop HasmBaeT WX «xoxunHamm»). HOHCTPYKTHBHO Tarkol NHIHHLP
MO;KeT OBITh CIelaH W3 NPONOJIBHHX JOH:KePOHOB B BHIE CTaJAbHHX
KAHATOB 1 KOJBIEBBHIX HMNAHroyTOB. B HenmpospadHodl dactn mmeercs
THOKPHTHE 113 THTAaHA W AJWOMUHHSA, T. €. DJIEMEHTOB, HMEIOmHXCs B
m3obnann  Ha Jlyme. Ilpospausble CeKTODH IOKPHTH HIaCTHKOM.
BuyTpn IUIHHAPOB HMeeTCA BO3AYX TpH arMocepHOM IaBIeHHH,
1 caMH IMJINHIPH HaXOAATCS B COCTOSHHM OHICTPOTO BpamieHHA.
Roncrpyxnua modrHA BeIAEp:kaTh atMocdepHOe RaBIeHIe I IEHTPO-
Oe;KHBIe CILIEI, UTO H oupefelser TpeGoBaHHA K IPOYHOCTH, KOJH-
gecTBY MaTepHaja U ero CTOHMOCTH.

BryTpn DUIMHADPOB CO3[AI0TCS YCIOBUA NI HOPMAJBHOI RH3HH,
MaKCHMAJbHO OPHOJIKeHHBe K 3eMHRM YCJIOBHAM.

Henpoapadnsie ceKTOPH — «IONHHBY — TOKPHTH C10eM IOYBE TOJI-
munoit oxono 1,5 M, Boaee toro, 3mech Mo:keT GHTDH CO37aH XOJIMHCTEIH
HJIH Jaske TOPHHI Ieisdak. [[naMerp MIIHHAPOB HACTOJBKO $OJBINOIH,
YTO paccesHIle CBeTa B BO3AyXe BHYTpPH LWIMABAPOB CO31aeT roJay6oit
ueer weba. Boxee Toro, B aTMocdepe BHYTPII MHIAHAPOB MOYKHO CO3/aTh
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obilaxa, IMyaBaiome Ha PACCTOAHUAX B HECKOJIBKO COT EEEEDOB OT
BHYTpPeHHe MOBePXHOCTH I[IIHHAPOB.

Ha mnoBepxHoCTH «IoXME» CTPOATCH JKIVIBIE JOMAa 3eMHOTO THIA
(mByX-TpexsTa;kHBIE), IepeMeRAWIINecs cajaMin u mapkamu. Texmo-
JOTHYeCKNEe YCTPOMCTBA BHIHECEHE B OTHEJbHEIC PailOHHI.

Bupouem, Taxme petanu (ropsi, o6laKa ¢ AOMRAAMHE, CAB) WY/KHB
ININb A CO3NAHHS «3eMHOTO YIOTa» — IMPOZYKTH HHTAHHS MOTYT
TOPOH3BONHTECA B OTAENBHBIX ATPOKYJBTYPHBIX HJOIAIAX, PacIoo-
JREHHBIX CHApY:RH obmTaembix nuanugpos. Hampaa m3 arpoxynsryp-
HBHIX KOHCTPYKIMI MOskeT OHTh C03JaHA TaK, UTO6H BHpamuBaTh Had-
Goadee HKOHOMHYHHIM 06pasoM HMEHHO TOT CEeJBCKOXOBSHCTBEHHBIH
NPOAYKT, NI INPOH3BOACTBA KOTOPOTO OHA TNpejHA3HAYeHA.

Ilpospaunile CeKTOPH — OKHA HMMEIOT IIO/BU;KHBIE (CTAaBHIY —
3eprajia. B OTKPHITOM COCTOSHIH OHH HAIPABJAAIT COTHETHOE H3JIY-
YeHMe BHYTPH NUMJIHHAPOB, B 3aKPHTOM — COBNAIOT «HOUBY JiIA 06H-
taTenelt komonmm, Ilmaumgp Beerza HampasleH ocblo Ha Cojume,
¥ ero OGamaaiimiee kK COJHIY OCHOBAHHME WMeeT COJHEUHYI0 2IeKTPO-
craumuio MomuocTeio 120 kBT B pacyere Ha OJHOrO WeloBeKa.

Ocoboe zHaveHHe HMeeT HOJHeP/RAHHe H M3MeHEHHE 110 IpOTpaM-
Me OPHeHTAIIHH Bceil KomcTpyKuuu B mpoctpancrse. O’Heitn npemaa-
raetr AAd pemiemHs 5Toil MpoOIeMBl CTPOHTH KOJOHHIO H3 ABYX CBA-
3aHHLIX IMUINHAPOB, BPalfaloNUXCH B PA3HBIE CTOPOHLI, TaK 4TO CyM-
MapHBIH YII0BOHK MOMEHT CHCTeMbl PaBeH HYJI0. OTHOBPEMEHHO MOIKHO
CO3IaTh H MeIJeHHHH MOBOPOT OCH CTAHIHUN AJA TOTO, 4T00H HMH-
THPOBATh Ce30HHLE H3MeHeHHA., PaccTosnue Memxay IHMIHHAPAMH
obeux craHnmil MOsKeT Bcero B HOCKOJBKO paz MpPeBHIIIATH MX AHAMET-
PHl, W OyTelleCTBHe M3 ONHOTO IHJIMHIPA B APYroil 3aiider Bcero He-
ckonpko MuuyT. O’Heiln mompo6HO ONMCHBaeT, HACKOIBKO OITH-
MaJBHOH 6yAeT ;KU3HD B HpeIaraeMslX HM ACTPOMHIKEHEPHHBIX COOPY-
JREeHIAX; B YACTHOCTH, TAM MOKHO 3aHHMATBHCA BCEMI 3eMHBIMH BHA-
Mi cmopra M mpuayMartk moBbie. Ilpm ontom crour ywects, uto Aad
KOHCTPYKIHI, CBA3AHHBIX ¢ 000J0YKOH IUIHHADPOB, dKBHBaJeHTHASA
CHJIA TSDKECTH, CO3TaHHasA BpalleHHeM, YMeHBHIAeTCA 1O Mepe «IoAbhe-
Ma», T. e, MePeMemeHHA 0T RIIONY BHYTPeHHeH MOBEPXHOCTH K OCH
muaungpa. Komerpyrmum, me cBs3aHHBE ¢ 000J0UKOIT THIWHAPOB,
MOTYT CBOGOIHO NapuTh BO BHYTPeHHeM obbeme.

IIpuBegeM HeKoTopHe YHCIOBHE NAHHBEE, XapaKTepusyiome Mpo-
ekt O’Heitsia. ITo ero mMuenmio, yie ceifyac MOKHO pealbHO 00CYIK-
JaTh HOCIefoBaTeIhHOe HOCTPOCHHE UYeTHPeX Mojelell KOCMIIeCKHX
KONOHHI, H OH HpejjiaTaeTr CJeAyIONue CPOKI AIsi MX COOPY/KeHHd,
KOTOpHIe Ka:KYTCA HAM, OJHAKO, CJAMIIKOM omlTumucTHueckmmm: 1988,
1996, 2002 n 2008 rr. Ilepsas mMomexs moraa 651 mMers pagmyc 100 m
npu pauare 1000 M. Bpamenue ¢ nepuomom B 21 ¢ cosuaer Ha ee BHYT-
peHHe#l MOBEPXHOCTH 3eMHOE YCKODeHIe CIibl Tsykectdn. B mogobHOM
KOJIOHHH MO;KHO Omio Ob1 pasmectts no 10 gemosex.

OcHoBrasa 3ajgada mepBoit KONOHHWH — paspaforarh cicTeMy HOJ-
HOTO camoobecnedeHHs B HAYAThH COOPY;KeHHe BTOPOH KOTOHIH ¢ BHYT-
peHHeil moBepxHOCThIO MNHAPOB, B 10 pas Goxwureil. 3areMm eme
ABAKABL yiecATepseTca IUIomiagh H, HAKOHEN, KOHCTpyHpyeTcA deT-
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BepTadg Mojelb ¢ guamerpoM B 6—7 KM m mimHoM mmawugpos B 30—
40 wM. Ilepuom BpameHns MUIHHIPOB OKOJI0 2 MUH. 3T0 yie IOCTOSIH-
HBle KOJOHHN ¢ IIOCTOAHHEIM ke HaceJeHWeM, BKawouasg m gereii. Ilo
vuenuo O'Heiinma, B Raykpgoll KOTOHHHM dYeTBepPTOH MOjelm MOJKeT
#uTh 10 20 MaIH. denoBer. Ilo ero mHenmmo, depes 35—40 xer mo 90%
BCEro 3eMHOTO HaceleHHs OVAeT ;KUTh B MOJOOHEIX KOCMHYOCKHX KO-
JOHNAX, a B JaTbHeldleM KoCMUUeCKoe HaceleHHe BO MHOTO pas Iipe-
BeICHT 3eMHOe (puc. 2).

Amnpi. ven.; BofAs, venfea o Ag/Ag
/3 145
72 1% Puc. 2. Temmst KocMmaeckoli
g xomonmzanun no O’Heiiny
1 Pp um Ap — HaceleHHe M WHCIONb~
4 3yeMad miomans 3eman; Pgm Ag —
12  nacememme m HCooNp3yemMasg  IIo-
4 mafpb KoJoHmil; Pg u Py BRIpameHsl

47 B MJpA. denoBek; P/A — NIOTHOCTH
HacelleHWd, BBHpa)KeHa B eIHHHIAX
YeJaoBeK/ra

aJ
1978 2000 2025 24050 2075 2100 2125 2150
/0061

ABTOp JAyMaeT, YT0 KOCMHYECKAsAs KOJOHH3AIHA MO3BOJAET pe-
HIMTH Bee BasKHEMIINe HSKOHOMHUeCKHMe 3aTpPyLHEHHA Ha Jemle: IIe-
peHACeTeHHOCTh, OrPAHNYeHHOCTh IPOH3BOJCTBA TPONYKTOB UHTa-
HILA, 9HEPTOTHRM, TPHPOIHEIX PECYPCOB, IPo6aeMy 3arpASHEHIIS CPe/b.

O’Heiisr oTMegaeT A TPeNMYLIECTB ;KU3HI B TONOGHBIX KOJIOHH-
ax. 3mech o4eHb YIPOIMAETCHS peHnleRme MHOTHX TeXHOTOTHYIECKHX U
TPAHCHOPTHEIX IPOGJIeM, I TMODTOMY KHBHB OKA3HBaeTCH foiree sKO-
HOMEYHOU W B TO ke Bpemsa Gomee KoMpoprabenbHOil. i |

JleTambHO pacCYNTHBATACH CTOHMOCTH COBJAHHA HEpBOH I BTO-
poii Mofiexnt KoTonni. Ho/loHns mepBoro THIIA BECHT OKO.I0 900 TsrC. T.
Ecim ocHOBHBIE MaTepHambi J1f ee MOCTPOMKH [0CTABIAIICA C Jly-
HH, To ee y1oGHee BCETO MOMECTHTb B OJ(HOM U3 JBYX TOWEK JINOpamui
cucremsl Semusi—JlyHa, 510 ofecmeunBaeT YCTOHIHBOCTH KOHCTPYHK-
I I 5KOHOMITIHO IIPH JOCTaBKe IPY30B. OneHKH TTOKA3KIBAIOT, YTO
989 Marepmam;a Il MOCTPOHKH HepBON KOMOHUH MOKHO B3ATH C II0-
BepxHoctH camoir Jlyms. I[losToMy mepByio KomoHHIO YAoGHee cTpo-
HTh M3 ATIOMUOEAA H CTeKjaa — »TAX oJieMeHTOB Ha Jlyme mmoro.
C Bemau cjefyeT TPUBE3TH TOJNBKO MAMMHLL, HEKOTOpOoe HadalbHOe
obopymoBaHNe H, TJIABHOe, KHKHE BOMOpPOJ (KHMCIOPOX Ha Jlyne
ectp). IloHamo6mTCA [OCTABHTH HA MeCTO COOPKH CTAHIUH C 3emnn
0KO0MO 4 THIC. T 0GopymoBamMA W 5,4 THIC. T JKHAKOTO Bofjopona. Pa-
aymeercd, ¢ 3eman pocrtaBiasAor I mpumepro 2000 deloBeK, KOTOpHE
GYRYT €0O37aBaTh KOJOHHIO.

JlroBoumitanl cremanaste O'HeiimoM omeHKM (HHAHCOBHIX 3aTpaT
Ha coajaHme mepBoit romorunu (B gomzapax 1972 r.). Beero morpe6y-
erca okoxo 30 Mapx. HoxIapoB. IJTO TPUMEPHO PABHO CTOHMOCTH
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BCEH HpOI‘i]\‘aMMbI Anoanon. Us mux ToabKo 8,5 MIpA. mOMIAPOE’ TO-
HagobuTCA AAs TOTO, 4roGH Hepesestn cBhmre 400 Teie. T MaTepuaJjia
¢ moBepxHOCTH JIYHBI B MecTo HaxoskjeHns cranuwn. JocraBKa nofei
¢ demiu morpefyer 2,2 MIpA. 0JTapoB, UX 3apIiata (m3 pacuera
20 1sic. Ha 9emoBeka B Tof A paboTalomux Ha Semie m 50 Thic.
HA desioBeKa B roj jia paboraiommx Ha opburte) cocrasur 7,8 mupy.
fiosnapoB. Bopouem, m oTH umena KaskyTeA, NO-BHAAMOMY, Hepeads-
HEIMH. llocienme OMEHKH CTONMMOCTH HPOEKTa Yike HOBBINEHH 70
100 muapp. moniapoB, B NEHCTBHTENBHOCTH OCYINECTBIECHHE IpoeKTa
THOa upepnoskennoro O’Heitnom, Beposrtno, 6ymer cromth MHOTHE
COTHII MJDJ. JIOJTIAPOB,

Jlaee aBTOp oNeHHBAET CTOMMOCTH COOPYKERHS BTOPOH MOJEIH:
ona Gyner Bcero Ha 10% Goxbime nmepBolt, HecMoTps Ha JTeCATHKPAT-
HOe yBeJmdyeHMe NoJesHoit mromann. CymecTBoBaHHe HmepBOH Moxean,
Ha KOTOpO# Oyzer mposeflena GoJbmas 9acTh HOATOTOBATENBHHIX Pa-
60T, MacT OmMYTHMYI0 YKOHOMHIO IIDH COODPYKeHHH BTOpOii. [lua
LOCTPOEHHA BTOPOIl MOJIeJH TaKKe MOKHO HCIOJIb30BAThH TYHHBI Ma-
TepHaJ, HO Naubllie, NI TpeTheil W 4eTBepTOil Mojenelt, ynoGHee mc-
HOJIB30BATH BEMECTBO acTePONJIOB, TeM Gojiee UTO HX pasbHpath Jer-
de, deM IjTaHeTsl. Mesky nmpounmm, aBTOp OTMeUaeT CYMECTBeHHYIO BHI-
TONy Kak CTPOMTENBCTBA KOJOHWH, TaK Il JKHBHH B HHX, CBA3AHHYIO
C TeM, YTO TPAHCIIOPTHLIC PACXO/BI IPH NePeMeIe Ny B NPOCTPAHCTBE
BHE ITaHeT 6yAyT OYeHb JemeBHIMH, a pacupejielieHNe dHePTHH B Kazk-
0il KOJIOHAN He TMOTpeGyeT CJOKHEIX H JINHHEHX KOMMYHHRAIW.

O’Heiin takxe 06cyRaal 0 CONHATBHO-TOTUTHYECKYIO CTPYKTYPY
TaKHX KOJIOHHMH, Kajkasg H3 KOTOPHIX B Clydae HUeTBepPTOH MoIedd
MOkeT HMeTh MHOTOMWIMOHHOe HaceseHme. [lo cymecTBy kaskpas
TaKkas KOJMOHHA PAcCMATPHBAETCA KaK TOCYJapCTBO, KOTOPOE MOJKET
ORITE HE3aBHCHMBIM OT APYIHX KOJOHHH-TOCYZAPCTB B CMEICTEe 0Gec-
medeHusA ceb6sa sHepPIruell W TWPOLYKTAMH CEIBCKOTO XO03AHCTBA.

Mpr HeckonbKO TOZPOGHEE OCTAHOBUANCH Ha upoexte O’Heitna
OOTOMY, YUTO CPAaBHUTeNbHAs PEAaNbHOCTh 9TOTO NPOEKTA HATISIIHO
WLIOCTPHPYET BOBMOKHOCTI U NePCIIeKTHBH ACTPOMHEeHePHOI mesi-
TenpHoCTH. MoskHO He COMHEBATBCA, UTO ACTPOMHKEHEPHAS TeATedb-
HOCTH SBJIAeTCA HeoOXOoIUMOH B PasBUTHHI JI060 TeXHOIOTIMYIeCKO
IUBUAH3aNAN,

Mo eux mop MBI paccMaTPHBANU ACTPOMHKEHEPHYIO JesTelbHOCTD,
CBOAAWYIOCH K Ipeo6pazoBaHiio INIaHeTHHX cucteM. OQUeHL IpPONBH-
HyTble NHBINIMBAINI MOTYT 3aHATHCA M 3Be3naMu. B Toit me pabore
Haiicona [1] mpusogates coobpawenns, Kak pasyMHEe cymecTRa MO-
I'yT H3MeHHTh HaNUPaBJIeHUe NBHKCHUA 3Be3], CTATKHBATH HX MEKIY
c060#, m06hBasA TAKAM 06pa3oM Maccy I oHeprmwo. Bee ato He IpoTH-
BODEYAT HM3BECTHHIM 3aKOHaM (H3NKH.

AcTpouH;KeHepHAA JI€ATEIBHOCTh MOJKeT, 10 KpaiiHeil Mepe B
DpuHIuNe, PacHPOCTPAHATECA Ha aTMocdeps 3Be3f. Ilogo6umit mpo-
eKT mpeqrosxui Anmepcon [3]. B camom gmeine, uckyccTBeHHOE COOpY-
HeHHe B aTMocepe 3Be3[b MOeT GHTDH 3allUIEHO OT BHCOKOH TeM-
mepaTypsl MAarHUTHOH JIOBYIUKOH, a OT HOJA H3AYIeHHA MOKHO 3a-
IUTATECA OTPA/KAIMUM IIa3MeHHEIM 9KDPAHOM C JIEHTMIOPOBCKOI
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9aCTOTOH, GONMbUIed TacTOTHI MAKCHMYyMAa M3IYICHHSA B cezéfc'rpe 3B€3-

Paamepr mofodrpix KOHCTPYKIUE JOJKHBL OHITH HEBEIMKH (IO-
panka 100 M), Tak Kax OGoJblime pPa3Mepsl He BHAEP/KAT CHJIBHOTO
rPaBHTANHOHHOTO Iong. Maccei 9THX ROHCTPYKIME MOryT AOCTHTATb
COTeH M THICAY TOHK, Buopouem, MAaTHHTHHE IONA MOTYT He TOJBKO
CIY/RHTh 3aIUTOH 0T BHICOKON TeMmepaTypsl, HO H UOLAEPIKUBATH
komerpyrmuu. Heodxogmmas manpssenHocTh — mopsagra  10°—
10* Tc. Ilo wmmeHmI0 AmpepcoHa, B arMocepax B3BesJ MOKeT OHITH
CO3/[aHA TEeXHOJOTHA, Gonee dPpPeKTHBHAA 1O KOIPPUIHEHTY yHedb-
HOI MOIIHOCTH TIO CDABHEHHI) ¢ 3¢MHOH TexHojormei u 6ojee BEITOI-
Hasg N0 DKOHOMHTECKIM YCIOBHIM.

Ilosromy Ampepcon mpepiaraer HCKAaThL MoAoGHEIE BHe3EMHBE IIH-
BUIMBANMU YV NEKYIAPHBIX MarHNTHBIX 3Be3x riacca Ap.

B cBazm ¢ m3mosiennnM 0vYeHb BajKHOE 3HAYEHHE UMeEET 00CY HIe-
HHEe BO3MO;KHOCTeH WalmoneHus pe3ylbTaToB ACTPOMHIKeHepHOMH ges-
TeNIBHOCTH. HOHCTPYKIMN KOCMHYECKMX KONOHHU I PENCTABIAIT CO-
Goli TBepysIe TeJXa, TeMmepaTypa KOTOPHIX He mosker mpessimars 10° K
u, BeposgTHo, nopaaxka 300 K. IlpaBpma, Bo3MOsKHO, 4TO aCTPOMHIKE-
HepHbIe KOHCTPYKINH GYIyT WOCTPOEHH M3 CBEPXIPOBOANIHX MATe-
PHAJIOB, W TOINA HX TeMIepaTypa MOKeT OBITH OYeHb HU3KOM, majke
6au3koli K TeMmmeparype penmktoBoro doma (3 K). Ogesmaro, 1ro0
aCTPOMH KeHEeDHBIe KOHCTPYKIWKM MOJLKHEL M3IYYaTh CBOI TeMIOBYIO
3HEDPruio B IMala30Hax HHQPAKPACHHX, CYOMHIIMMETPOBEIX U MU~
MeTPOBLIX BOJH CO CHERTPOM, OJW3KUM K IIaHKOBCKOMY. Makcumym
B CIEKTpe HomajaeT B mHTepBad AamH Boxd ot 2 mM (npu T = 3 K)
mo 7 mxM (mpm 7 = 10° K). HauGonee BeposiTeH MAaKCUMYM H3TYYeHEA
oxoro 10—20 mumM (T ~ 300 K) nan oxono 1—2 mu (T =3 H).

Ecam acrpoMHKemepHmie KOHCTPYKINM WCHOOIL3YIOT GOXBUIYIO
9acTh 9HEPTHH HeHTpaabHoll 3Be3lbl (Kak B cayzae cheprr aiicona),
TO TaKasd CHCTeMa Roj;RHA GeiTh 0YeHb DOPEKTHBHHIM HCTOYHUKOM C
uHppaKpacHol MM «MEAIIMETPOBOIIY CBETHMOCTHIO IOPALKA COTHeY-
Ho#t. CiremopareXbHO, HaMHYME OUeHbh WHTENCHBHOTO HHPpaKpacHOTO
HIN  PAjmousNYIeHVA IO3BONAET IOJ03DEBATH CYMECTBOBAHUE B
MOROOHEIX MCTOYHMKAX BHE3EMHBIX IUBUIH3ATAM.

B macrosmiee BpeMa W3BECTHO MHOTO HCTOYHHKOB CO CBETHMOCTEHIO
B HTHX QUANIa30HaX, GIU3KOH K CONHEYHON MU JMasKke MHOTO GONbINeH.
K rakmM wmcroTHMKaM mpmHAITe:RAT IPOTO3BE3NHl, 3BE3JH C OYEHB
OPOTAKEHHEIMA 000.109KaMH, TLIOTHHE ThLTeBsle TyManHocTn. Ocoben-
HO MHTepeceH KJACC TAK HA3HIBAGMHX 3Be3[[-KOKOHOB. B sTOM ciayuae
uedpaKpacuoe Wm3Nyyenue o0Os3aHO UePEMsIyIeHNi0 CBETA 3BE3N
JacTUNaMI KOCMAYecKofl mHaw, HaxofAmeiicss B OKPecTHOCTAX 3Be3-
net. [lo cux mop HHM B ofHOM caydYae He OBIO0 KakWX-THOO TAHHEIX,
YKa3BBalOMMUX HA CYmeCTBOBAHME WCKYCCTBEHHOTO HPOUCXORIeHUS
HHOPAKPACHOTO HMBJAYYeHHS BO BCEX ITUX OGBEKTAX.

HamnGosee BaKHOIt mpemcTaBisieTcs Ha MepBOM 3Tale 3afada mpo-
BeJleHHs MOWCKOBOro 0G30pa Beero meba (miu xors 61 miaockoctn I'a-
JNAaKTAKN) B MHQPAKpacHOM W MHINAMETDOBOM [HANA30HAX C TOCTe-
AYIOMAM aHAJIM3OM NPUPORH OOHAPYKEHHHX WNCTOYHHKOB.

Onmmaxo ofuH pailon HeGa HaM XOTeI0CH GBI OTMETHTD YKe Telepb.
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CymuecTBylonue OpefAcTaBIeHnd 0 CTPOeHUN ¥ sBoaonua [alakTwrn
BBHIZEIAIOT B 0co0yio o0xacTh paiion ee axpa. Ilo-BumuMoMy, mMemnio
3mech Mpollece 3Be3N000pa3oBamma Hadajcs paubme Bcero. Habummo-
pmawmeecsa (ojplioe KOoAWYeCTBO WUHUIH X rasa B IeHTpe ['alakturnm
YRaspiBaeT Ha o0wine MCXONHOTO MaTepuala sl KOHJNeHCAIMK ILTa-
Her. B 10 jKe BpeMs [as BRICOKODPASBUTHIX IUBRIM3ANui, 06pasonas-
IMXCA BHE HEHTpalbHOr0 paloHa, sra 00JacTh JOIAKHA UpedcTas-
JATH HECOMHEHHLI WHTEpec KaK caMoe 6oraroe «MeCTOPOKICHme»
BeIeCTBA W CAMBl¥ MOIIHEIE (IOTEHUAJILHO) MCTOUHHUK sHeprum. Or-
metnM, uro B cdepe pagmycoMm 100 mk (cocTaBasAiomieil MeHee ommoil
MEIIHOHHOY of0bema I'alakTHKm) CONEP/KUTCA OKOJO MWIIHApAA
sBeal, a B cdepe paguycom 1 mr (mopsmka paccrosuma ot CosHia
Do Gammaiinmedf 3pesqHON cucTeMsr B co3Beapuu IlenraBpa) comepsrut-
ca macca oxoio 10 mumamomos commeunmix Macce! MurtepecHefmeit
npobmemoif OAmMkafimux JXeT HpefcTaBIAeTcA HCCIeJOBaHHE CTPYK-
TYpH W PUBNIECKUX YCIOBUI B 3TOM paloHe. ‘

M3 muorovmcieHHsIx paboT W3BeCTHO CYIMeCTBOBAHHE HEOOBIHO-~
0 CKOMJIeHHS MHOPAKPACHLIX MCTOUHHKOB B IeHTpe Bameidl I'amaxru-
KA U B OeHTpax OPYrux raraxtak. B paborax [4—8] Gram momydenst
uH$paKpacHble KapTH IeHTpalbHOi obdactn 'amaxruxu ¢ paspeme-
arem 1o 1,5". B cpepe pmamerpom 1 mr BoKpyr mearpa 610 06ma-
pyxeno 15 merogrmron. 11 9eTspex CaMpiXx APKUX MCTOYHUKOB TeM-
nepatypu pasan 250—300 K. HauGoaee BepoATHo, UTO BCe 3TH Hc-
TOYHHKHA SBIAIOTCA €CTeCTBEHHLIMI ACTPOHOMAYECKUMU OOBeKTamum.
Ongnaxo wpAMBIX JOKA3aTeNBCTB 3TOMY IOKAa eme Her. B stoil o6mac-
TH B CaMoM I[eHTDPe 00HapYKeH HeOOKIHHIHA TOYeYHH PAaTMONCTOUHUK
¢ vriossiu pasvepom Menee 0,001” (seree 10 a. e.) [9], cmextp xoTopo-
TO pPacTeT ¢ JacToToil (CHeRTpaJII)HhIIZ[ urgekc 0,5) [10] HuTrepecuo,
970 HA MECTe 3TOro pPafHOMCTOYHHKA HeT CHJIBHELX an)paHpacHHx
00BEeKTOB, ADKOCTHAA TEMIEPATypa IO U3MepeHHAM Ha Boixue 20 MrM
menee 76 K [6].

ObnacTs memtpa l'amakTWxu BHOeJZeHA IO MHOTMM HapaMeTpaw,
¥ MO3HO 00CYKHaTh OpPefNoJoskeHde O HANWYMM TAM IMBHIU3ANHAN
otueHb BHICOKOro ypoBHSA. Hemasnue HaGmOmeHUs OBUMKEHHA TIasa
BHYTPH 00BeMa TaJaKTHYeCKOTO IeHTpa aAmaMerpoM 1 mk coBepimen-
HO HeO)RUJAHHO IIOKa3alH, YTO 0CH BPAMEHHS BEWECTRA 3[jech IIPaK-
TUIeCKH COBMafaeT ¢ NIOCKOCTHIO L'alakTUKU (T. €. mepIeHTUKYIsAp-
Ha ocm Bpamerus [amakrmem) [8]. 3ro, mo-BummMomy, rosopmr o
PETMKTOBOM IIPONCXOFKIEHUM DHTOIO paﬁOHa. Maceca meHTpPaIBHOrO
00BeKTa, ONpPeeNAeMOro I0 BPAMEHHI0 TAa30BHIX 0GIaKOB, COCTABI-
eT oxoio 4-10% M. It manHEe, BO3MOMKHO, YKA3HBAIOT, 9TO B Ca-
MOM IIeHTpe, MOKeT OHTBH, HMeeTcs 4epHAA OHIpa C MAacCOH B HECKOJNb-
ko munanosoB Macc Coxmnma. Pacder mokassiBaer, 4ro mpm mepece-
9eHHM TPANMIE YeDHOH ABIPEL ¢ TaKod Maccoil acTpOMHKeHEepPHEe
KOHCTPYKOMY MOTYT HPOTUBOCTOATH NPUWIMBHEIM CHJIaM, TaK 9ro
37leCh BO3MOXKHO CYIECTBOBAHHE LMBWIN3AUMA C 9epHBIMHA JALIpa-
ma (111

CxazanmHoe Brlme ecTh He Godlee Kak HekoTopoe «paboueey mpearno- -
aoxenne. Vsydenre HEHTPAJBHHIX 9acTeH rallaKTHK 3aHEMaeT 6OXb-
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moe MeCTO B COBDeMEHHOHW acTpodusWKe, M 37eCh MOJKHO OMHAATH
HOBHIX CYHIeCTBEHHHIX OTKpHTHII. B T0 iXe Bpems ofcysmmaeMurii Bol-
POC O CYINEeCTBOBAHUM W TPOABIEHUAX BHE3EMHHX NUBMIN3ANAi (Kak
® BCAKas npyrafd HayuHadA npolbieMa) He MOKeT pa3BMBaThes Gea mpu-
HATHA K PACCMOTPEHUIO TeX WIK HHLIX THIIOTe3.

B sakamuenne moguepkHeM BasKHOCTH IONHTOK IOHCKA acTPOMH-
JKEHEPHOH [eATeNbHOCTH BHE3eMHHIX IuBMIu3anui. Bems ToaBKO
B 2TOM ciaydvae o0Hapy:KeHUe BO3MOKHO HE3aBHCHWMO OT HX jKelaHHA,
3HAHUA OCHOBHBIX IapaMeTPOB CHCTEMEL CBA3U U Jaske IPHA OTCYTCTBUM
KOMMYBUKANUOHHLIX CHTHAJOB.

OneHKy TOKa3HBawT BO3MOKHOCTH 0BGHapykeHEA COOGCTBEHHOTO
HM3JIy9eHus GolpimXx KoHCTPYKumil (tuma cepmt Jaficoma) ¢ Mewm-
3Be3[HBIX PACCTOAHME ¢ HOMOINBIO COBPEMEHHOM TeXHHUKH ACTPOHOMH-
yeCcKHX MccaefoBaumit. Tak, cdepa pagmycom B 1 a. e. ¢ cobcTBerHOH
TeMreparypoit okoxgo 300 K mosker ofecmedurs M3nyIeHHE CO CIICKT-
PalbHBIM pacupefienenneM abCOMOTHO TEPHOrO TelIa W UPH PAcCTof-
anu 10 Kok (paccrosnue no menrpa lazaxrukm) mact Gojomerpude-
ckumit morox oxomo 3-1071 Br/m®. Tawo#r wmcTounmK MosKeT OBITH
3apeTUCTPUPOBAH KaK MHpaKpacHLIl 3Be3oo6pas3HEil 00beRT (nua-
merpoMm oroxo 0,0002"). ns nabxoaenuil morpeGyercs Teleckod Aua-
MeTpoM Bosiee 2 M W BHICOKOYYBCTBUTEABHHY Gosomerp, paboraromuit
B puanaszcne 10—20 MxM. )

Takoro ke THEa KOHCTPYKIuUs (¢ TOil e GomomerpHduecKoil cie-
THMOCTBIO MOPAAKA COMHETIHOH), HAXORAMAACA HPHU TeMIepaType OKo-
10 3 K, Symer umers papuyc ysxe okoiso 10% a. e., TT0 cOOTBETCTBYET
HCTOYHHRY IuaMeTpoM okoyo 2" okono menrpa Iamaxrukm. Hcrounnx
MIJLIMMEeTPOBOTO HM3JIYdeHHs MOKeT OhITH 00HApYKeH ¢ TOMONIBIO aH-
TeHHH ARaMeTpOM 0KoJ0 10 M M BHCOKOYYBCTBHTENIBHOTO §0NOMETPH-
9eCKOr0 IPHEeMHHKA 3TOr0 [HManazoHa. UYBCTBHETEIHLHOCTH B ciydae
HOCTAaHOBKHM OTHX JABYX 3KCIEPHMEHTOB HIDAeT IepBOCTEeNeHHYIO POJb,
¥ IO3TOMY, KOHewHO, Tpefyercsa caMas TIHaTelbHAA WX HOATOTOBKA.

OCHOBHBIM 3aTpyMHEHHEM TPHU IOMCKE ACTPOMH;KeHePHBIX KOHCT-
pyxnu# GynyT, BeposTHO, KPUTEPHU, MO KOTOPHIM HX MOKHO Gymer
OTIMYUTE OT eCTeCTBEHHHIX NPHUPONHHX OO0LeKTOB (MHPPAKpaCHHIX
3Be3Ml, ULUIeBHX 06aaxoB, rro6ya u T. A.). MoskHO HafleAThCA, 4TO
M3JIYyYeHNe UCKYCCTBEHHBEIX COOpYsreHHH Oyrer obmamgarth cnerupiude-
CKUMHM XapaKTepmcrukamu, Hampmmep, B posieeBCKOH 4acTH CIEKTP
U3IAYYCHHS THIMHOK ¢ POCTOM JJIMHH BOJIHLI A mafiaeT 6olee KpyTo,
geM A* (LOCKOJNBKY pasMepH NEUVIRHOK MeHBINe [IHHH BOJaHH). [as
TeJ, PasMepH KOTOpHX 00JbplIe AJMHLI BOJHE, 3aKOH A? H0JKeH BHI-
nonaATbcA. Mowuo omupmaTh coenuduIeckmx ocoGemHocTell M OF
CTPYKTYDH ob6Hapy:kuBaeMhX 00beKTOB (pe3skue Kpas, HpPABHIbHAA
reoMeTpus, HeoOmHYHAA JUHAMHUKA U T. I.). B memoM MoKHO cKazarTh,
9T0 3a7aYa MOHCKa GOJbIMUX ACTPOMHIKEHEPHHIX KOHCTPYROMH TeCHO
IPUMEKaeT K acTpodu3MIeCKHM MCCIEIOBAHMAM MEK3Be3HON IBIH,
OPHPOILI ACTOYHNKOB HEPPAKPACHOTO M MUIJIUMETDPOBOTO IANa30Ha,
XOTH ¥ He COBUAMlaeT NOJHOCTHI0 ¢ HEMH, IMOCKOIBKY MMeeT B OCHOBE
IPYTYI0 THIOTE3Y.
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J. B. Keandomamarn

HPOBJIEMA 30HJA0B BHENIHEN IMBUJIN3ALIAN.
PATI03X0 W THUIIOTE3A BPENCY3JIIA

CYHWECTBYET JIH IPOBJIEMA OBHAPY/KEHHA 30HJA

B nocmegEue TOXH MOABUIOCH 3aMETHOE IUCIO paboT, MOCBAMEH-
HBIX 33Jja9e OOHAPYYKEHHA THMOTeTHYeCKUX 30HIO0B BHENIHMX IBHILI-
sanmii. Wartepec ® sToil Teme ctumynmporaxm padorsr P. Bpeficysmua
[1] m . Crponra [2]. Ommaro mpoGrema o0Hapy:keHHA, Kak OHA
cefiac Tpakryercs, Bce Goxpme mpuoGperaer Xapaktep HHTELIEKTY-
arpHoTo Tecta. llogeMy-TO M3LICKMBAIOTCA CaMble HEBEDPOSATHEE BO3-
MOKHOCTH, K KOTOPHIM SIKOOBL HOJKeH NPpHOErHyTh CIpATAEHEIN IIe-To
30HJ, 9TOOH BOHTH B KOHTAKT ¢ YeN0BEYECTBOM.

EctecTBeHHEEe TMpPeJOONOKATH, YTO B BHICIIEH CTENEHH WHTEIIN-
TeHTHHE CyIiecTBa, cIoco0HBIE cO3JaTh CTOJNb CIOMKHBIN ammapar,
m03a00TANMCH TAKKe H 0 TOM, WwroGnl oH OmX obmapysxen. Bpsam am
MO’KHO COMHEBATBCH, 9TO MHL HOCTYnuid Ol mMeHHO Tak. HeraTn, mame
aCCOPTHMEHT HAMUX HHHEIMMHNX TeXHHYECKHX CPEJCTB IMO3BOJISeT
BOOJHE YIOBIETBOPUTENIBbHO PEIINTH 9Ty 3agady. Ha opbure coyTtamka
IS 9TOTO TONATCA PAfHO, HATPHMEBOE MM HPYyroe objako, IasepHbIit
JIy9, HaAKOHEI[, IPOCTO Kadaloluiica 3epKAJIBHEIA OTPaMKaTeNb CONHEu-
HOT'O ¢BeTa. B TeMHOe HA IOBEPXHOCTA 3eMIHM BpeMs CYTOK BCe 3TH
MepH NaxyT HecoMHeHHEH peayiastar. Ecam e 3ong obramaer cuyc-
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KaeMBIMH alnapaTamu, ux mogpienme B meGe Mocksn muu Ilapiska
TaK;K€ BPAX JU NMpoiifeT HezaMmeueHHHIM. BMecre ¢ TeM ects caywaii,
KOrfla KOHTAaKT JeHCTBUTENbHO TPYAEH MM HEBO3MOKEH,— eCJH BOH
no xakum-1u6o mpmauHaMm m3beraer ero. Ilpm atom cosepmenno ne-
obsasareabno, uTo oH He MOykeT OHTh 00HAPYsKkeHHbM, OJfHAKO HeBepHO
CYMTATDL TOKIECTBOM 00HADY/KeHNE U ¢TPeMIeHNe K KOHTAKTY B Ji000H
dopme. He mermoueno, 970 mepBHM ciAydaeM, ¢ KOTODHM MBI CTOIK-
HeMest, OyAeTUMEeHHO TaKoli: o0HaApyKeHue ecTh, KOHTaKTa HeT. MoxHo
IOWTH NANblle i MPEeUOJOKATh, IT0 30H/, BeposATHO, OyAeT Hale;KHO
3aluiiey OT HAIIUX Yepecdyp HACTONUIMBHIX IOIBITOK YCTAHOBHTH C
HUM KOHTAKT. Takue HOUKTKA MO0 OBl MPOAHKTOBATH HAIIe HELOH-
MaHue TOro, IT0 3HAKOMCTBA ¢ HAM n3beraior, YEOBIAETBOPACH H3YydYe-
HUeM YejJoBeYecTBA ¢ JOCTATOYHO MaJoro paccrosums. Ha mepswiid
B3IVIAJ 9TO KaskeTcs HemOHATHEIM. Il TeM He MeHee B HEKOTODHIX CH-
TYaOuAX 3TO eHHCTBEHHOE pelleHHe M NPYTOT0 BHIXOKA WPOCTO HE
cymectByeT. [Ipobaema KoHTakTa MMeeT Ba;KHeHIInil acmeKT pelmao-
illero 3Ha9eHus, KOTOPHI He o6CYyXIaNCsA, HOMRANYil, IO THCTO MCUX0-
JOTHYeCKIM NOPHIMHAM: KOHTAKT MPEJCTABIANCA [eJ0M HaleKoro
6ynymero.

Bpeificysan, noe ero cioBaM, «9yBCTBYeT, 4T0 30HK MOJ:KeH GHTH
3/leckb», M NMpPeAJaraeT UporpaMMy HOHCKA KoHTaKra. BosMmoskmo, uro
Je10 He OTPAaHHYHBAETCH IPeAYyBCTBHAMH, HO KOHTaKTa He OBUIO
TOKa Her.

IMEK3BE3IHBIN 30H]

Bpeiicysna paceMaTpuBaer BO3MOKHOCTH CBA3H MEXAY LHBHIN3A-
muamu [1]. «Ecan KOHTaKT YCTaHOBIEH, — OUIIET OH,— PAgUo BO
BceX CIydJasX yao0HO H, BEPOATHO, ONTHMAXBHO, €CIH TOJLKO HAaTb-
Hellmui mporpecc ¢uauKu He TPHUBeJeT K OTKPHITAK KaKoro-imbo
HOBOTO CpeJCTBa cBA3M». [lasee H3IarawTCs H3BECTHRIE COOTHONICHAA
MeKLY pamnycodm cdepst R M UHCIOM «OPUTOAHBIX AJIH OOHTAHHM»
3Be3n Ny (puc. 1), a Taxske oOmum 9ducxom muBmamsaruil B lazax-
TAKe Ny M cPefHIIM BpeMeHeM HX CYIecTBOBAHHA A B fYHKIHAH Cpefi-
Hero paccTOAHAA MeKAY «o0mtaempiMu» 3Bedgamn d. Ilpomosuwurens-
HOCTH BEPOATHOTO BPEMEHN KU3HHA Haxonutes Kak A = pT, rae p —
BEePOATHOCTH CYHMIECTBOBAHUA [UBHIN3AIME Y OTHOM 13 «IOAXOMAILIHX)
sge3q. a I = 5-10° mer (pue. 2).

Bpeficysan Brimeasier HeCKOJBKO CiaydaeB, H3 KOTOPHX ‘Haubolxee
unrtepecns 1 u I1.

Ecan d ~ 10 ¢8. ner (ancxo «nopxomAmux» 3Besn 1 —2), nanboxee
YHEOGHBIM CPecTBOM KaK MOUCKA, TAK U CBA3M ¢ I{HBIIH3anuell ABIA-
eTcsa Ppaguo. JTOT caAydail COOTBETCTBYET YPEe3BBIYANIHO BBICOKOIT
pacnpocrpadensnoctn ;kusun B Fanakmike. B npoexte OZMA mcciae-
ZOBaJICAA HMMEHHO 3TOT BAapUAHT (C OTPHIATEIBHBIM DPe3YIbTATOM).
B redeHme orpaHnYeHHOT0 BpeMEHU IPOCTIYMIHBAJINCH HAIPABIEHAS
e Erid n v Ceti. B mansueiimeM skcnepuMesT He BO30GHOBIAICH.

Ecnu ske muBmamsanma cyuiectByer B cpegHeMm Y oxuoit m3 103
(IONXOASIAX» 3BE3J[, Mbi CTAJKABAEMCs HDPe;RJe BCETO ¢ mpobiaemoi
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Puc. 1. Unmcno 3Besp, «IPATORHBIX A obmrammsy N, B cdepe pagmyca R

Pue. 2. O6mee wmeno IMBHIA3AINIL Ny B TanakTuke U cpejfiHee BpeMA UX
JRUBHH A B 3aBHCHMOCTH OT CpPefHCT0 PacCTOAHNA Me;KRAY HiMA d

noicka. Jlomyckad, 4re 3Ta DUBHIAN3ALMIA BHCIIAS II0 OTHOLIEHHIO K
HAaM, MOKHO HPe/IIOJIOKATh, 9T0 OHA HO0YepeHO NOCHIAeT PANONYY
B HAIIpaBJieHNH IOAXoAfmnX 3Be3d» B pagayce 100 cB. mer. Tarmx
age3l Haleperca orojio 10°. BeposATHOCTH WOCHIIKH CHIHaJa K HaM
coctapat 1073 (pasymeercs, ecau paforaer ofuH HepejaTIHK. ITo
JMOTMYHOE IPEeJUOoN0KeHe, MCXOMA N3 CIAOKHOCTH M CTORMOCTH TAKOTO
yerpoiictBa). K cosanmenmio, BepOATHOCTH NPOCIYMHUBAHHA HaMB
HMEHHO 3Toro Hampasaenua Toske 1073 (ecau y mac ecth Takad ciuysxba.
B peiicreuTenpuoctu ee Ber). Tarum ofpasoMm, BeposTHOCTH, Onpee-
nsaemas reomerpueit, cocraBiasger 1075, Mmeeres pax apyrux mpobiem:
BHIOOD HYKHOIO AMAama30Ha, HOJI0CH YacTOT U T. Ji., H3-34 9eTO BEPOIT-
HOCTE ycliexa craHopuTca Menmsme 107°,

Bpeiicysan ykassiBaeT Takyke Ha HeOoOXOZWMOCTH MOTHUTHYECKOM
crabmaproctst munuMyM Ha 200 mer M rapaHTHPOBAHHOrO HHTEPECA
HECKONBKEX MOKoJeHNil K »Toil sagade. Ognaro Haubompinme TPyaHO-
CTH, IO MHCHHIO aBTopa, IpefcTaBiger mpobieMa IMOHHMAaHUs, RGO
«obpaTHaA CBA3RY, MOATBEP/RIAIIAA, YTO KOPPECHOHIEHT HOHAT, OT-
cyTeTBYeT. YOemuTe buble IPUMePH MATICTPUPYIOT BOSMOKHYIO Dec-
MePCHeKTUBHOCTS TAKOro cmocofa olblfennsa. [mapHEIMH 3afadaMu
bpeiicysan cumraer cokpaimeHnme «MEpPTBOTO BPEeMEHHY ¢ TeM, TTOOH
npoGieMbl B IeoM MOTJAH OXBATATH OJHW H Te ;K€ WHIUBHAYYMBI, a
TAKJKe BOBMOIKHOCTD o0 pameHns K A0foil yacTi coO0IeHN S He3aBHCU-
MO OT MOMEHT& ero moJYVYeHHA.

Nyte peammsanuu ar1oil Mjen — 30HK, KOTOPHIH HOKEH HMeETh
OTPOMHYI0 NAMATH M BHICOKHH YPOBeHB MCKYCCTBEHHOI'O HHTEIJIEKTA.
IToce Toro Kak 30HI BOAFET B PACHONIOREHIE cOCeNHel HBAIN3ALKN,
oTHARyT npobieMbl MAJIOBEPOATHOTO OOHAPY/KEHIA PAJNOCHTHALA, a
IIaBHOE — CTAHOBUTCS BO3MOKHOI 00paTHaA ¢BA3L U GLICTPHIT 00MeH
uapopmanueit. Uto ke KacaeTcs CBA3H ¢ MUBWIN3ANKe, oHA JOIKHA
BeCTHCH 4epe3 300, KOTOPLIM, KCTATH, BOOpY:KaeT jUIA 3TOW LM .
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HUBIIYIO NHBIVIN3ANHI0 TeXHITIeCKUMI BO3MOKHOCTAMH Bhicmeit. Ilocie
YCTAHOBJIEHUSI KOHTAKTA C 30HJOM HaM CJeJ0BAI0 (bl HpOBecTH Yepes
Hero 06CToATeNBAYIO I IMHEeHIYI0 (0 MEenmio Bpeiicyamia, der na
100) osnakomurenpHYy0 mepeavy, KacawoIiyiocsd BCero iBa)EHO,I‘O qeMm
MBI pacnoiaraem. Ham npunercs «nockpectn auo Gogonka, ecian M He
cobupaemcs mepeflaBaTh Cofmep;kanme TexeOHHEIX KHAT ‘worm crapuie
CHODTHBHEE Pe3YJNbTATH), IHIIET aBTOP. '

Cam 30H]T, BEPOATHO, 3aHHUMAaeTcA BCEMH BHIAMH KOCMHYECKON
HayKn U 10 ydaeMble Pe3YJIbTATH OTOpaBIACT HA ¢BoI 6asy. Ho «sce
9T0 CIAUIIKOM CYXO0, I, HaBEPHOe, eT0 CO3MATeNll IONORHIAH TYHA
Kycoder caia, yro0B IpHBiedb Hame BHEMAaHHe». Dpeifcysmdm moia-
raeT, 9TO 30H] NaBHO Y Ke HAXOAUTCA B OKPECTHOCTAX SeMJIM I 3aTOBO-
pHT6, KoTrjja MBI 06paTHM Ha Hero BHuManme. llociae 9Toro OH HOJKEH
cOo00IMUTE, TOe HAXOJMTCSI ero ¢
cooom bi§ 0asa, 1 mepeaTh KoJ M HPOrpaMMy

Tax Bepoarmocth cBasM mosnmaercs munmmym B 104 pas. «Yacts
Ooprera mx NASA, — mumer Bpeiicyamr, — TpaTutest He Ha MoOMI-
HOCTPH, YXOJAIYIO K TeJH HJIM BIYCTYIO, a H& 3aIyCK OXHOTO 30HIA B
mopxojifAiee BPeMA B COOTBETCTBHH C SKOHOMHKOH H HOJHTHKOID.

Jlasee paccMarpuBaeTcs BOZMOJKHAA «IPOrPaMMA IPUBIEYCHIIA
BHIMaHus». [laske oueHb CTpaHHBIe CHTHAJIB OCTAHYTCH He3aMedeH-
HBHIMH TeMd, KTo uX He muleT. Hambonee uenecooGpasnbin Bpeiicyamt
HoJIaraeT peTPaHCIAANUI0 HANIMX jKe Iepefiad ¢ 3a[eP;RKOIi, 9T0 rapaH-
TAPYeT HaJIM9ue caynaTeeil I HACTPOEHHBIX Ha JAHHYIO JJIHHY BOJHH
IPHEMHEIX yeTpoiicTs. I ecim MBI M mOfiMeM Il OTBETHM, MBI YCIBIIIHM
«xopomue uHoBocTH». IlosTOMy ciemyeT ¢ BHEMAHIEM OTHOCUTHCH K
Paninosxo, BpeMs 3aJIePHKHE KOTOPOTO CAHMIIKOM BeJINKO, YTOGE MOMKHO
Obl10 OGBACHATH €I0 eCTeCTBEHHBIMH LPHYMHAMH. (B nanbueiimem
«3ajlep;raHHbE PAfnodX0» HMeHYyiTca 3P9.)

B paGore paccmarpmBatores u apyrue caydam, xorma d > 108 ¢B.
JIeT, HO coOJlepskaHmeM Bce jke ABAAeTCA Hies 3oupa. Ecam caywait
d =~ 10 cB. JeT mpeanoNaTaeT CAUMKOM GOJBIIYIO MIIOTHOCTD FKABHU
10 d ~ 10® ¢B. ;er Tpefyer MONYIIEHHA CAUMKOM MAJOH ee ——
HOCTH,

B rontarTe ¢ 30H{OM MH GymeMm «DAIMEHTAMH» U, BO3MOKHO, He
mepsrivH. [[ajree MOieT IOCTeOBATE KOHTAKT ¢ WeMbIo MMBIIIN3ATIHIT
yiKe [aBHO CBA3AHHHEIX Mexay coloii. ’

NMATBAECAT JIET HA3AT

Teneps o6parumes xk coGbrusam 1920-x rogos. Crpanmas 310 HHiTa
nopa B paguorexuuke. Ilpencrasbre, 910 BEH BKIKYaeTe PauOIPHEM-
HUE, a BO BCeM KOPOTKOBOJIHOBOM JMANAa30He — HU ONHOL pafmo-
CTAHINH, HH OJ{HOTO MHCKA «MOP3SHKHY. BIpodeM, paflHonpHeMHNKOB
C HBIHENTHUMH AHANA30HAMH TOT/[A HE CYLIECTBOBAJO: HAYAI0 IOJ-
nuanasony 31 M HOMOKMIA OlHA H3 IEPBHX eBPONECKUX KOPOTKOBO-
HoBbiX papmocrannuii, PCJJ, paGoraBmas ma wacrore 9,55 MTq
Crannus GhuTa SKCUEPHMEHTANBHON: HE3AL0AT0 HmEpe], ee nompoﬁ}(oi-l
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pauoNo0HTe N YCTAHOBMIM TPaHCATIAHTHIECKYIO PaAoCcBAsh B
GpoCOBOM TOTHA KOPOTKOBOJIHOBOM JAHanasoHe (10 —100 m). Pagmo-
crammus PCJJ upmnamnesxana ¢upme «Philipsy, xaskase HECKOILKO
JlecATKOB CEKYHI B 9achl paboTH OHa IocklIana B 9gup Karoii-HuOy/s
teserpadusrii cumMBoi, Hanpumep GyrBy «X». Ilpmemunrn OBLIN yCTa-
HOBIEHH HA PA3HHX paccToAHMAX. BeKope CHenmaamcThl 3aMeTHJIH,
410 KT0-T0 HOBTOpsieT curmal PCJJ depes HECKOIBKO CEKYH[IIOCHE eT0
wanydenusa. (Bopodem, eme paHbme o HalJaoXeHNH 3PIJ coobmanu
Teitmop n fur [3], mpoBogUBIINE OMBITH OO PATHOTOKALMN. Umerores
TaK;ke Oosee pamEme csefennsa o 3PJ, cBABaHHBIE ¢ MMEHAMA Tecan
[4] @ Mapkonn [5].) [Mambmeiimme coGhitma orHocsaTea K 1928 —
1929 rr., HecTBYIIEMI JHNIAMH ABISIOTCA PYKOBOAATENN (UPMEL
«Radio Communications Research Philips» B JiiugxoBene (I'omman-
mua) x-p B.sag mep llom, KoTopmiil CHCTeMAaTHYMeCKH HCCJAEL0BAN
XapakTepueTHRN pacupocrpasenma Ha 15 MI'm, mpogeccop matema-
ouka 13 Octo K. Hltepmep n mmxenep I1. Xame, KoTopsiil coobmuir
mocienremMy o cBoux Habmogenmax 3P9 [6] m mpumsan ydacrme B
mocrenyomux paborax. C 25 centabpsa 1928 r. pan mep Ilox u Illrep-
Mep Hadajll COBMECTHYIO PaGoTy M BCKOpE IMOJYIMIN HECKOIBKO 60ab-
nmx cepuii 3PI ¢ BpemMeHaMl 3a/lep/KKA OT 3 mo 15 ¢, a moz:xe mo 30 c.
JTanusie 650t omy6uankoBansl B «Nature» [7, 8] m gpyrux M3JaHUAX.
IonydeHnble CATHATH IMeJH 3HAUATENBHYI aMIIATYAY (0KOIO g
IPAMOTO CHTHANA OT IEePefaTInKa) W MPHXOAMIN HA TOH jKe JacTore
Ges pmommiepoBckoro ciasmra. Jlamee Toil ke paGoToil HE3ABICHMO
samsIHch coTpynunk Kopomesckoro kommenxa B Jlongone 9. JmiTon
u ero accmctent P. Bappoy, Kotophie Takske moxydmim cepmm 3PJ.
Ilo coo6mennio P. Bappoy, omnaxo, He Bce sxo Gbutm gcuuivm [9].
Hexoropsie GBUIM HACTOIBKO PAB3MBITHI, UTO HepelaBAeMBIH CHMBOJI
pasoGpats me ymasazoch (pmc. 3). llocaexyrouime TOmBl TPUHECIH
HoBsle famesie o 3PD. BpeMs safep:RKM MeHAJIO0CH, IACTOTA OCTaBa-
mach TOH ke, MOTABIAMAsA JaCTh OHJIA HEACHOIN, HEKOTOPhIe 0eHb
YOTKHMH. ‘

Ilo Mepe TOro Kak KOJMYCCTBO KOPOTKOBOJHOBEIX PajMOCTaHIHMA
poco, mabmogars 3PD cramoBmioch Bce TpyAHee, TeM HE MeHee
COOBIeHASA 0 HIX OABIAIOTCSA 110 ceii gens. Hora mospuincs Teredon-
pple cBsA3EMe KB-cTaHmum, OIepaTopsl, CJIBIIIABIIAE COOCTBEHHEIH
ronoc B 3PD, crajgm cpaBHEBATH €T0 € (I'OMOCOM H3 yIIa KOMHATBHD.

Pagnonepegaranr PClJ mpemcranisan ¢co00fl MOCTATOYHO MOIIHOE
yerpoiictso (15 kB7), paboTapniee Ha IPUMUTHBHYIO AHTEHHY (puc. 4).
Taras ke TIPUMUTHBHAS AHTEHHA Obilla W Y IPHEMHIKA, HO TTpUeMHAs
ammapatypa ¢ KBapIoBaHHBIM FeTePOUHOM Oblila JajieKo He TPAMATHB-
Hoit (puc. D). Hmemach faske 3ammch CHTHAAOB Ha $oTOnACHKY.
B memom aBropst [9] BHICOKO OuleHHBAIT YPOBeHb 910l paGoTH M
OTBEPraoT BOBMOKHOCTH MHCTHOUKAnuW, 9YTo, BIOPOUeM, fCHO H3
madpHelmux mybaukammit ma oty Temy. 3PJ permcrpupopammch Ha
gacrorax o1 810 KT o 144 MT'u [10] ¢ 3amepsxxamu 1o munyT 1 Goiee.
TakuM 06pa3oM, ecid MPEJIONO0AKNTh, UTO CHTHAIL YeM-TO OTPAKRAILCAH,
Taroe TeNo clefyeT HCKaTh Ha YRAJIEHIAX, 3HAYHTENBHO IIPEBBHIIAI0-
mux paccrogume o JIyHBL
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30H/] U3 & BOJOITACA

B saum aau nutepec ¥ 3P3 oboctpmica mocae paborer P. Bpeii-
cysana. sx. Crpour [2] mpemmomoskmi, 970 30HI MOMKET HaXOXUTHCSH
Ha opbure Jlyns. [I. Jlynau B cBoeit cratee [11] mpepmcrasun HoMep
TIOCHUIKH B QYHKIMH BPEMEHU 3aeP;KKH 1O JaHHBIM, MOIYICHHBIM BaH
nep Iomom, Itepmepom u XamcoMm B cepunm 3P9 11 oxrabpa 1928 r.
(puc. 6). JlyHan npumes K BEBOLY, YTO Iepel HAM CeMb 3Be3]l CO3Be3-
musi Bonomaca. Tak kak sBesja € HAXORUJIAach BHE IOJA CO3BE3NAMA
cleBa OT 00pazoBaHHOTO APYrHMH Toukamu Oapmepa, Jlymam mpep-
JOYKMJ HepeHecTH ee Ha CTOABKO jKe BIPABO, UTO OBLIO HpEJTOJOH-
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Pue. 6. Imarpamma, nmocrpoeHHas J{. JIyHAaHOM Ha OCHOBe cClefywomedl cepHu
3P3: 8, 11, 15, 8, 13, 3, 8, 8, 8, 12, 15, 13, 8, 8

Bropoe 1 BocbMoe 3PD GHIIH HBOBHEIMA, N — HOMep MMIIYJIbCA

Pue. 7. Iocnemopatenprocts 3PJ s maobpaskeHns cossespus Jlebeps mo [9]
N — HOMep MMIIYAbCa
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Pue. 8. Coasesgus JInpsr — I'eprydeca, nonyuenHsie asropom [11] Ha ocHOBaENT
cepun 3P3, KoTOpasg oKazalach MCKasKeHHOH

1 — Hercules; 2 — Corona Borealis; 8 — Serpentis Caput; 4 — Lyrae; § — VE-A. IIpamvan
JMHIA YKA3LIBAET OXKHUaeMoOe HalpaBjieHHe Ha € Boaonaca
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Puc. 9. Perucrpanus opguoit 0lf Ke HTX
1 Sfonione (3)p 3 : i Tolf ;e cepmm 3P B Ocio (1), Ditugxosene (2)

TEJIBHO HHTEPIPETHPOBAHO KAK YKa3aHIe HA TO, OTRY/JA IPUGHLI 301/,
JisA momydYemnms mpueMIeMOTo IOJOOHA TOUKY, COOTBETCTBYIOLIYIO
o Bomomaca (ApkTypy), HIpUILIOCH HEPEMECTHTE IPOTHB €r0 JOBOIbHO
Goapmoro (okoxo 2,5”) coGcreennoro npmwxennd. OTcooga MOABHIACH
nudpa 12 600 rer. Mexons us aroroJlynan BECKa3am Ipequosokenie
UTO 9XO HMOCHUIACTCA 30HIOM, KOTOPBIA BHOPAT BpeMs 3alep:KKu KaK
kof; soug npubbr 13 000 mer masajy m Bce eme IeT KOHTAKTA.

O6paboras npyrme cepnu 3P3, Jynman momywnmm uzobpasxenns

APYTHX CO3Be3Jil, XA 9ero eMy NPHLLIOCH MEHATH MONOKEHHS OT-
MeJIBHEIX TOUCK. JTa pabora GBLIA, €CTECTBEHHO, BOCTODKEHHO IPHHATA
OIpefeleHHOl JacThi0 YHTaTe e, X0Ts 0HA He BH/eD/KABaIa KPHTHKA
HIf 0 KakuM ctathaM. Ilpesxne Beero ¢ Bonomaca sBasiercs kpacubim
raorantom KO (II—III). Ero sumumsii 6meck 2,35m, paccrosmume
66,5 ux (oxomo 220 cB. xer). Ha paccrosmnn okoro 170 a. e. B cucTeme
HMeeTCHA BTOPAA 3Be3fa, TaK#e Lo3fHero Kiacca. Ilo msBecTHBIM Kpiu-
TepuaMm & Bojomaca me MoskeT cuHTaTHCA (MOLXOAAIICHy 3Besmoi [12].

Camo mo ceGe coBmajieHme TpaduKa ¢ KapTHHOI COBBE3JHA OYCHD
MaJ0OBeposiTHO (Hampumep, Aas fecsatn 3Besd JleGemxs (pume. 7) mo
onenke [9] BeposTHOCTH coBmamemmsi 107Y7). Jlpyroe memo, ecam
O0TMEYaTh TOJNBLKO Te 3BEe3[HI, IO0JOKeHHEe KOTOPHIX HMeeT cJaydaiimoe
CXO[CTBO ¢ HociefoBatenbHocThio 3PA, uro w mmeno mecro. Tax,
Kapruna cospesguil Jlupa — eprymec (pue. 8) 6m1a modyderna HA OcC-
HOBE IOCIEeIOBATRNBHOCTH, B KOTOPO oTcyTcTBOBaNA Ienas crpoka(!).

AGcypaubIM HpejcTaBIseTcsA N caM MeTOJ Iepefavn HH{OPMAIIT
yepes BeJHUHHY 3amasjsiBanns. W waromen, mocaegoBaTelbHOCTH
3P3 onmoil cepum oxazanack pasuoit B Jitangxosene, Ocio i Jlomgone
(prc. 9).§

C mpyroit cTOpOHEI, BHICKa3bIBABIIHECS COMHEHHA B BO3MOMKHOCTI
CO3MaHUA aBTOMATHIECKOT0 30H 4, padorocmocobuoro 10 —20 teic, aer,
BpAM 1H 060CHOBAHHEI. JIEKTPOHHEIE YeTpoiicTBa ¢ pecypceom B 100 mer
B CKOPOM BPEMEHH CTAHYT IOCHIBHBI YK€ COBPEeMEHHON TeXHOJOTHH.
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B IIOMCKAX MCTHHBI

Eme Bax gep Iox caenan monsiTky o0bsacHuTh 3PI ecTecTBeHHBIME
mpmunramn. OH mojxarall, YTo B HEKOTOPHX TOUKAX HOHOC(HEPH MOTYT
BCTPETUTHCH TAKie YCIOBHSH, KOTJA IPYNIOBAA CKOPOCTH Pa/iilOBOIH
CTaHOBHUTCA O4YeHb HU3Koi. Ilo BEIX0/Ie N3 9TOM 30HEI CATHAJ OKAKETCA
sajepsxannbM. Ho B Taxoit 061acT AnoieKTPHIECKaA TPOHUIIAeMOCTh

2 Vo2
1_/mNe

&, —
n mo?

[aj[aeT ¢ MOBHIIIeHHeM YIIOBOI YacToTsl curHaza o u gua A = 31,4 M
npuGmmxaercsa K mymo npu N = 10° omexTposn/em® (sgeck m u e —
Macca W sapap dMeKkTpoHna). Ilostomy BoiHa B Takoil 3oHe Gymer
HACILITHBATD OYeHb CHIBHOE 3aTyXaHHE, [0 OlieHKe DIITOHA, ¢ GaKTo-
pom exp 50. [loGaBum Takske, 910 B TAKHX YCJIOBHAX Oblra OBl 0UeHb
BeJINKA JHCHEPCHA.

Ira unes 6sra paspura Kpoygopmom [13], KoTopHIL IPeAmOIoHKuI
CyLiecTBOBAHHE B TAKOM I[A3MEHHOM 00pa3oBaHHH YCUIHTENBHOTO
MEeXAHI3MA JOBOJIBHO HCKycCTBeHHOro xapakrepa. On mumer: «O0bra-
Hasg BOJHA PACIPOCTPAHsETCS N0 BHICOTHI /il, 3aTeM oTpaskaercsa X

. IpHeMHHRKY... B paﬁOHe OTPayKeHNsA HEKOTOpadA SHEPTHA CBsA3aHa B

OPOJONBHEIX BOJHAX, HAIpHMep, Ojgarofaps JerkuM JIOKaXbHbIM
HEOHOPOTHOCTAM. BoaHB GyAyT PACHPOCTPAHATHCA BJOJIbL JIMHII
MAaTHHTHOI'O HOJIS ¢ 0UeHDb HM3KOM I'PyIHoBoil CKOPOCTHIO M HCHEITHBATE
CTOTKHOBITEIBHOE MIN OeCCTONKHOBUTEIbHOE 3aTyXaHHe mo Jlanpay
(mam oba Bupa cpasy). Jlamee mpeanoxoRUM, ITO HETEINIOBBIC DIIEKT-
POHEI PacHPOCTPAHAIOTCA BLOAS JuHui mojs. OHI CTaHYT YCHIUBATH
IJIa3MeHHbe BOJHE IIyTeM B3aHMO/(eiICTBHA ME/KLY MYYKOM DIEKTPOHOB
1 BomHaMu. MBI PaccMOTPeNH OTHOCHTEIBHO CJOKHBLI MeXaHH3M H
mojaraeM, Uro HMeIT MeCTO JOBOJBHO cHeilupuIecKne YCILOBUA...
Ecau 3acTaBuTh HOoHOCPEDPHBE HEOJHOPOLHOCTH MAJKX pa3MepoB
IepeHOCHTh SHePIHI0 B HPOJOJbHbIe IIJIa3MEHHBIE BOJIHBI, & DHEPTHY-
Hble DJIEKTPOHBl YCHJMBATEH HX, a flajlee — HEOLHODOJHOCTH B3aMMO-
NeficTBOBATH € OOLYHRIME  BOJHAMH CHFHAJNA, Pe3yAbTHDYOImit
MexaHH3M GyjeT He clIosHee TOTo, uTo Tpedyercs aas 3Pob».

Ha puc. 10 mokasapna cXeMa B3aHMOJEHCTBHS BOJHEI C TaKuM
ofaKoM. YCUJIeHHbIl CUTHAJ JOCTHTAeT aHTeHHH! IpueMunKa. B atom
caydae HabaogawTes scasie 3P, Bpemsa saiepirKu MoKeT JOCTATATH
gacor. Mexanusm cosgamma «pasmbithixy 3PO Ttpebyer mammums B
norHocdepe 0cOOBIX «YCHIMBAIOIMX KAHAJOBY (PHC. 11), cospamiux,
B 9acTHOCTH, MHorokpatnoe 3PJ.

Peanpuocts mpemnomennoro Hpoydopmom mexanmsMa BHIBHBACT
comuenys. IaK yKasmBalloch, mOPoil HAOMNIONAIOTCA HEHCKAKEHNbIE
pamnorenedomnse 3PI. [lame ecan Takoe 061aKko cTAGHIBHO I MMeeT
TpefiyeMyi0 OJHODPOJHOCTH, HEOOXOJMMEl OYeHH BHICOKHE IDaJiHEeHTLHI
PIEKTPOHHOI KOHLEHTPATIHE HA ero Kpasx, urofs B mojoce 6 —10 Il
ne Opuio HcKaskeHmid. Bompoc o jucrmepcHH OCTaeTCS OTKPBITHIM.
Haxonen, 3P9 ma wacrorax memre 30 MI'i, a tem Goxee 100 MI'ng
3THM MeXaHH3MOM OOBACHHATL Helb3dA. ,
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Puoc. 10. Tepepamna «AcHHX» 3P3 B OJHOPOAHOM CTa{HIBHOM ILTA3MEHHOM O0=
Jake 1o [9]

Pue. 11. «Pasmeiteiey 3P3, npuxoggmue M0 pasHEM nyTaM, mo [9]

OCHOBHBIE OCOBEHHOCTH 3PJ

1. OGpadoTrka Bcex gauubX ¢ 1927 mo 1973 r. BeABUIA ce30HHYO
sasucumocts 3P3I (pmc. 12).

2. CoppeMeHubIe H3MeDeHA IOKABKBAT, YTo BCe yRe HadlioganTea
HeGoJIbMEe TOIIJIEPOBCKNE CABHTH HA BBICOKMX YacTOTAX, JOCTHTAIO-
mme 40 —60 I'm. UmeeTcd rakske «(KOMOpeCCHs» cUTHANA: TIPH IIATEON b-
noctr mochliku 1,50 ¢ 3P3 mmeno mamrensmocts 1,25 c. )

3. Umeerca cursHast Koppeasamuda 3P3I ¢ momosxenmem zamasysi-
paromel gubpaumonuoii Toukn Jlyusr. Hnrescususie 3P3 mabaropga-
10TCH, KOTfla OHa mpoxoput Mepupuad [9, 14]. Bmecre ¢ Tem ormeua-
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Puc. 12. CesoHHEI xox 3P no o6o0mernsM pamamM ¢ 1927 mo 1973 r.
1 — XaucRllItepmep, Bad gep Ilom; 2 — Bumnapx; 3 — Kpoygopa; 4 — 9naron, Bappoy

64

J0Ch, UTO B PeKAX CAYYaAx nMesich 3P i mpn npoXo;kgeHnH depes
MepHIlaH ONepeKAMeH JTHOPAaTMOHHOR TOYRL.

4. Jlemannch TOUBITKE OOBSACHATH S—GGKYHIIHBIerBPB CHrHATOM,
OPUXONAIAM M3 JIATPAH/KeBON TOYKH CHCTEMBI Semua-—Colnre,
a HeKOTOPHIX APYTHX — I3 JATPAH/KEBOH TOUKH CHCTEMB 3eMiLf —Jly-
ma. Bo Beex caydasix octaercs HEOOHATHOI NeOMePHO Goabias MOIL-
Hocts SPD.

5. 3PH mabaoianrcs NpakTHIECKH Ha BCeX YacToTaX He3aBHCHMO
ot c¢BoilcTe moHocdepHl Ha ganHoil wacTore. OTHAKO €CTH OfHO YANBH-
TeJbHOe 06cToATeNLCTBO: 3PI HeusMenuo MOABIANIUCH HPH OCBOCHHN

N
g
Puc. 13. Pacmpepenenue sk
IANTeNbHOCTeH 3ajfepHer
pagnocNTHAJIOB COrJIAacHO
1oy
N — ggcno 3P3;
Ts — BpeMA 3agepRKR L ! I :
J g 70 75 5i0

HOBBIX JAUama3oHOB. B paapHelimeM HX HHTEHCHBHOCTH H dacTOTa
nosiienusa maganu. Ha papmmx mopax pajnoTeXBHKH TarkoH ke
a¢perT Habawgancs IpH H3MEHEHHHM CHMBOJA, OPHMeHABHICTOCH Ha
PClJ.

6. Umeiotcss 3PO Ha cBepXBHCOKIX yacToTaX H Jaske HA CHTHAIAX
CIYTHHKOBOH CBA3H (CAHTMMETPOBHIE JHAMla30HBI).

7. «Pasmuitsiey 3PD nabaogaoTes B JecATHE pas Malle, ueM siCHBIE,
BeposaTtro, orn Morau 65 HaOAHOIATHCS ele Yalle, eCiiH OB HE HACHI-
LeHHOCTH dupa.

8. CmenmanbHEe SKcIepuMmeHTH, mposefennbie B 1973 r. [15] na
gacrore 137 MI', manm toxsko ogro 3P3J 2,5 ¢. AHanms pacnpejeie-
uaa Godpmoro gucia 3PD mo BpeMemu maj ABa MakcumMyMma: 2 W S ¢
[10]. Beposartuocts yeasimars 3PD B onpeje/ieHHEA eHE ORI BACTCH
B 1072,

9. 3P9 oguoro 1 TOrO ke cHrHANA, HAGTIOZAEMbBIE B pa3HBIX MECTAX,
HecxoxH, llpemmonoikenne o HaJIAIMM KaKOro-TO CMEICHA B 33/IePsR-
Kax, NO-BUIUMOMY, OIMHO0THO. ’

10. Unrepecnsie, xorsa n He 049eHb yBepernbie pesyantatet [10], na
OCHOBE KOTOPHIX OBUIO cfeaHO BaKiIlgeHHe O ABYX MaKCHMYyMax B
pacupefenenun '‘3PD, mpuBogAT K M00OMBITHOMY 3aKIOYCHHIO:
MHHIMATIBHOE BPEMA 3aJ[ePiKKA He ObiBaeT, MO-BHIMOMY, CYI[eCTBeH-
HO MeHbIM 2—3 ¢. lmarpamma pacupejenenis 3ajepsxek u3 paboTsl
[10] mokasama Ha puc. 13. BepoaTho, 9T0 BayRHHIA pe3ynpTaT, KOTOPIA
MOsKeT CHY;KATb OCHOBON KaK ISt AHATN3a YCHIATeIbHBIX MeXaHU3MOB
B IIa3Me, TAK H JJIA oNpeIeJeHHs MEHMMAIBHOTO PAcCTOSHUA 0
TUIIOTeTHYECKOr0 30HAA,

3 Zakas M 3625 65



JUCKY CCHA

B peaabmocts cymecrBopanaa 3P3, mo-Bugumomy, MomuO He
comueBatbess. Ho ero mpmpopa ocraercst TaKOH Ke 3arafo49HOM, KAK
M MHOTO JeT Hasaf. Bo3MoykeH eCTeCTBeHHEIH, XOTSI M He BIOJHE
HOHATHHN MEXaHH3M 33JeP/KKH U YCHICHUA CHTHAIOB B 3¢MHOM HOHO-
chepe (uam raxoMm-to Apyrom obvexre). Hamomnum, 9ro guurennuast,
mopsagka 10 MuH, 3ajep:KKa CBHCTAIMX aTMOCPePHKOB (BHCTIEPOB)
X0Ppolo u3BeCTHA U uMeeT BOojHe yOenuteapnoe oObsacHenne. Hapany
¢ 9TEM HeIb3A HOJHOCTHIO HCKAUHTL BO3MOMKHOCTH cBasnm 3PI ¢
TAOOTeTHYECKUM 30HIOM BHeIHEH INUBHJIH3ANWHE HJIU ero BCIOMOTa-
TEJILHBIME ycTpolictBamu. B ToM, uro 3P3 comyrcrByeT HOBHHKaM
PauOTeXHUKH (€CHH TO PEAIBHO), HANPAUIMBAETCA KAKAA-TO CBA3H C
songom. Ouenn moxoike, ofHaKo, 910 3PJ — coBceMm HE TOT «KyCoUeK
cama», 0 Kotopom nuncai bpecyaiun. [fa u cam sToT cnocob mpusieue-
HAA BHUMAaHHS, KaK TOBOPUIOCH BN, He CIMIIKoM y6enuTteaen. Bee
3TO ropaspo 0oJbme IOXO0Ke Ha MO0O4HHIE IPOAYKT KaKOTO-TO HEeH3-
BeCTHOTO IpoIecca.

Mupokononocrocts 3P HaBoANT Ha MBICABL 00 0YEeHb COBEpPINEH-
HHIX pajmoTexumdeckuXx ycrpoiicrBax. Coraacuo teopeme Hlennona,
HHGOPMAIHOHHEE BO3MOKHOCTH PAJAMOJMHHH  HOPOUDOPIMOHAJBHEL

(1+ B) YV P, rge B — mupuna mnoxock, P — Momuocts. Bepoarao,
B OyayImeM pazmocBsA3hs OyaeT BechbMa IMHPOKOMOJIOCHOM.

Ecau Bpelicysina npaB 0THOCHTEIBHO IPHCYTCTBIS 30HAA, 0CTAETCS
IPefNOJOKHTh, YT0 B MONPOGHOCTAX Bce 00CTOUT TOPa3io CIOKHEE.
Bo3smoskHo, 3008 uMeeT DOJTBITOE THCIO PA3BeIHBATEIBHLIX YCTPOHCTB,
3aHATHX cOopoM HMHGOPMAIHM, & TO, YTO MBI CIBIINM, €CTh OOPHLIBKU
cBsasu Mesay Humu. Ecam 3PD u mecer cMBICIOBYH HArpPY3KRy, oHa
ajgpecoBaxa He HaM. Bmoine Bo3MOKHO, 9T0 30HJ HaXOAUTCH B aubpa-
IMUOHHBIX WJIH JarpaHKeBhX Toykax opbutel Jlyae. B newatu scrpe-
qAKTCS COOOMEeHIs 0 HAGIOIeHIAX B 3THX TOUKAX cJaabbX 08BeKTOB.

Kakue cmocoGir mpoBepkirt Moram OB CIHYIKHTH TOJTBEPIRICHI)
(min oupoBepsrenmio) rumoTess Bpeiicysmna o cesasu 3PI ¢ sommon?
R comamennio, mpeio:RuTh NpocTie MeToIbl TpyAHo. llochurka cire-
OHAIBHOTO KocMuYecKoro amnapara B Toukn L, — L, 6ra 61 ogenn
HHTePecHot, WO B HAayUHBIX IIPOTPaMMax, HACKOIBKO 3TO H3BECTHO
aBI0pYy, TaKHe SKCHeNALHN NOKa He IpefycMarpuBaiorcsa. Boaee pe-
ATBHO IOCTABUTH CHEIUAJBHBIN DKCIEPHMEHT HA ammapaTax, HAOpaB-
asiembix K miaperaMm Comneunoit cucremil. Ha anmapare fomsxen OrTh
VCTAaHOBIEH PagHolepeaTiuk CHTHAJA ¢ KaKOH-muGo Momyasaimeidl m
OPHEMHHK ¢ KOPPEIATOPOM. 3a [INTEelbHOe BPeMs 1MoJieTa MOJRHO Ha-
OeATHECH NOJNYYUTH HeoOxomumymo wHpopMmammio. Feam wexogunrts m3
peaspuocTi 3PD u ero c¢BaAsm ¢ 30HOOM, HAXONAMUIMCA HEHAMHOI'O
pansure Jlyus, sddext 3PO mommen M3MEHATHCA MO Mepe YAAASHHA
ammapara or 3eMJd H HOJHOCTHI0 OTCYTCTBOBATE ¥ APYTHX INIAHET.
C apyroii croponsl, ecan 3P fymer mMeTh cTATHCTHYECKH HEMBMEHHEIE
XapaKTepHCTURH Ha J000M yRajeHmd oT 3emid, (emoMen ciaepyer
CKOpee BCero CBA3ATH ¢ KAKHM-TO HEM3BECTHHIM SIBJIEHHEM NIPHPOJIH.
Taxoe mpeamonoKenme JOCTATOYHO PAHTACTHYHO, HO NIOACTATh CAMOMY
3a/lep;RaHHOMY Pajik03Xxo.

BMECTO 3ARJTIOYEHHA

B mesarvexsuoctn somma goassHa GHITH offHA 0COBEHHOCTH, KOTOPYIO
CO3ZaTeNH ero o0sA3aTeNbHO aPecoBAH Gbl [MBHIN3ATHE INTAHeTH X .
Pabdors m060r0 ypoBHs, MoCBANEHHbe TPo0aere BHOIIHUX IIHBHIN3A-
I, 0 CYTH CBOAATCA K ONeHKe BePOATHOCTH CYINecTBOBAHUA MOCI e~
nux. B uutnposammoit pabore [2], Kak ¥ Bo MHOTHX IPYTHX, JJA BbI-
Gopa BeposiTHocTn Me:xay O u 1 Bpeficysan ne pacmoaraer Hu OJHHM
Ta;Ke CaMBIM KOCBEHHBIM OCHOBAHIIEM, KpOMe COOCTBOHHOTO CYIIECTBO-
Bauns. B paGore 1976 r. W. C. Wriaosckuii [17] noxaraer, 410 camo wo
cefe oTcyTCTBHE IIPH3HAKOB AEATOIBHOCTH APYTUX IHBUAU3ANHA
MOKET CAY/KUTh OCHOBAHUEM JUIA MOYTH HYJIEeBOH OMEeHKY BePOATHOCTH
HX cyImecTBOBaHMA. TaKas CHTYAITNA J0JKOA GHITH I3BECTHA BHICIIEL
IHBHIMBAINA — OTHpaBHTEAAM 30H1a. UHpopmamusa o ToMm, 4ro APY-
riue IWBIJIH3AIHH CYIECTBYIOT OXHOBDEMEHHO ¢ IAHHOII, HOCHT
ONTHMHCTHYECKITH Xapakrep u HuKonM o0pasoM He Moer OHTH
mocTaBiena Bo Bpej mmBmumsammm manmetst X. Bomee Ttoro, Takas
HAQOpMAIAA JOJKHA YOOKIAT, 9TO NPOOIEMEl BOGHHOTO AHTATOHI3MA
paspemmuMBl, 9T0 CAMOYHHITOKEHHS 9eJI0BeTeCTBA MOKHO H30e/RaTh,
YTO CYMECTBYIOT MO3UTHBHEE, I'Te-TO Y:Ke Pealn30BAHHNE MePCIeKTH-
BBl Jroil mEdopMarnueil Gu1 OF caM (AaKT CYIIeCTBOBAHHA 30HJA.
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VK [008:523.07] 4 7.046.1

. C. JIucenuy

APEBHUE MH®BI
TJIABAMH YEJOBEKA KOCMHYECKOH SPbI

Brixop gesoBeuecTBa B KOCMOC IPOU3BeJI epeBopoT B ymax. HuiHe
yike HE KayKeTCs COBEPIIeHHO HEBEePOATHON HeA MHOMKEeCTBEHHOCTH
o0HTaeMBIX MHDPOB, 32 KOTOPYIO HEKOI/la OTHPAaBIJIN HA KOCTEP epeTHKa
Ilxopnaso BpyHo. Yuenste Bcepbes o0Cy:KHal0T KPHTePHH MIeHTH I~
KaIlii PasyMHBIX CHTHAJOB H3 KocMmoca. ObcepBaropusa B Apecubo
Hadama mepejaBsath Bo BceleHnyio mocianire, oGpauieHHoe K IPENHo-
JaraeMeM «GpaThsM II0 Pa3yMy»...

Hnes muo;xecTBeRHOCTH 00HTAaeMBIX MHDOB, JOBEJeHHAA IO JOTH-
9eCKOTO 3aBePIICHU, UPHBEIA K IMOSABIGHHAI THHOTE35 0 KOCMUYECKOM
HaJeOKOHTAKTE, IPeII0JIaranlleil, 9T0 BCTpeda ¢ BHe3eMHBIMH [l BIJIH-
3aLUAME, BOBMOJKHO, YyiKe cocTosiiachk B mpomioM. [leiictBuresnbHo,
ecau Kpome Hac Bo Beemennoit Moryr GBIT PYIe pa3yMHBIE CYIIeCTBa,
a Beerennasa GecKoHedHa BO BPEMEHH, TO 09eMYy OBl HM He CHeJIAaTh TO,
YTO MbI JIHIIb COBNpaeMCA COBEPIIUTD, T, €. OCETUTH HHEe MEPHI, B TOM
yucae u Hamy 3emuio? Ilpnm Bcell Kaskymmeiics mMapafoKCAaJBHOCTH B
3TOM, OO-BHANMOMY, HET HHYEro HEBO3MOsxHOTO. Jlammoil rmmorese
mOCBANEHA Tenephb MOBOJBHO OOMIMpHAA JIHUTEPATypa; 3a LOCHeIHie
20 Jer MOABHWIIOCH OKOJO ABYXCOT OYONHKAIUE TOMBKO HA PYCCKOM
gspiKe. K coskaleHuio, CeHCAIIOHHOCTH, KOTODAasg ¢ CaMOT0 Hadajia
CONPOBORIAIA TEeMY «KOCMHYECKOTO IHAJEOKOHTAKTa», HPHBICKIA K
Hell [niIeTanToB — JIOgel, o6MafaonX GOJBIIHM DHTYBHASMOM, HO
OYeHBh HecHCTeMATHYeCKUMH 3HanuaMu, CyKIenus moKa TUHoTeTHde-
CKHE OHHM pPaccMaTPHBAJIH KAK MOYTH JOCTOBEDHEE, UT0 HPHBEJIO K
BechMa IJIAYeBHBIM Pe3YabTaTaM: caMa TeMa MpHoOpeIa HeCOMHEHHYIO
OJIII03HOCTD B IJIa3aX YYeHHIX, Jla I guTaolieil nybauKkm Boobme,

00 3TOM CTOHT AHIIb NOKAJIETH, OTHARO BPSAX JH €CTh CMBICI CTa-
BHTH 3HAK PaBeHCTBA MEKAY uieeil m ee mperBopesmeM. llpoGaema
CAHIIKOM 3HaYuTeJIbHa, 9TOOBl LEJIHMKOM IOJATATHCA JasKe HA COBpe-
MeuHbli ypoBeHb 3nanuit, CTonT, HaBepHOe, BCIOMHETH cIoBa l'amiera
0 TOM, UTO «M B He(e, H B 3eMie COKPHITO 00JbIIe, TeM CHUTCA Ballei
myapocTtE» [1], — peficTBHTEABHOCTD TIOCTOSHHO YOerRaaeT HAC B DTOM.
Hymxmo tepumenmso cobupath ¢akThl — TeM Gojee 3TO OTHOCHTCHA K
THmoTe3e 0 KOCMHYECKHX HAJeOKOHTAaKTaX, TAe Haj (paKkToM momdac
noBixeoT 3Mmoiuu. K KakmM pesyabTaTaM MH IIPHJEM — IIOKAaKer
OyayIree, ofHAKO MOJKHO ¢ YBEPEHHOCTHIO CKa3aTh, 9T0 OHH ORA;KYTCA
HeGespasauymbl AJaA Hayku, 6o B awo0boM ciaydae cdepa Io3HAHWA
Oyner pacmupeHa.

CropoHHUKY THIOTe3H O MaJieOKOHTAKTAX He pas o0pamalnch K
HaMATHHKaM JpeBHeN KynbTyphl BocToKa, KOTOpHIE JOHECTH [0 HAc
OTT'OI0CKH COGHTHH OTHATCHHOTO IPOHLTOTO, Y HAC U 3a pYGekoM yixe
HEeMaJl0 DHCATI0CH, HALpIMep, 00 OPYIKHY «acTPABHIBAY, YIOMIHACMOM
B JipeBHemmniickoM smoce «Maxadxaparar, 0 CTpaHHBIX NPHIIEIBLAX,

68

croABIUX y ucrokoB nusmiausanuu Hlymepa, o TpyamooGbacanvbix
BHAHMAX AaQPUKAHCKOTO ILTeMEHH MOTOHOB OTHOCHTENBHO CTDPOeHHS
3Be3noil cucremsr Cmpuyca u T. I.

He mensmuii unrTepec mpeacTaBisgior U cooluienns apeBHeKuUTali-
CKHX WHCTOYHHKOB ! — HaMATHHKOB LMBUJAN3AIMH, OTJHYaBINeics
0co0BIM IOYHTAHNEM BCEro TPAXMIHOHHOILO, a OTOMY Gepeskno mepe-
JaBaBlleil U3 HOKoJMeHUA B MOKOJICHNe NWChLbMeHHBIe I YCTHEE CBIe-
TeJIbCTBA MAHYBINNX .

Ecnu gagats ¢ TOro, ¢ Yero HAYMHACT TPALMIUA, TO Mbl y3HAeM 00
VAHBHTEIBHO MYIPHIX H FYMaHHEIX CYIlecTBaxX, «coHax Hebay (THTYI0M
HMITepaTOPOB BTO CTAIO0 3HATUTEABHO 033Ke), KOTOPHIe HEMAaJO0 CAelatn
ToOpoTo mIsi ellle AMKHX TOT/a oduraTexell NOAUHBI peKH XyaHxo.
Uzsecrno, 4To poskgenne repoes B MUpax M HIOCE 9aCTO MpeABAPACTCA
PA3IMIHBIMI YY/eCHHIMH 3HAMOHHAMUI, OJHAKO NOSBIEHNIO «CHHOB
Hefa» Ha 3eMie ¢ 3aBHAHBIM eJMHO0GPA3HEM IPEAIIeCTBOBAII O/ I
Te ;Re HeDecHble ABIeHIS.

Tagr, maupumep, mepem posRIeHHeM TepBOTo U3 HuX, XyaHmu,
«CHsIHHEe BeJNKoil MoTHAH omosacano 3Be3ny Lsu B cospesguu Kopmray
2, ¢. 18, 22] (1. e. Boapmoit Mensenunwnr). Ilepex Tem kak moaBuThCH
ero mpeemuury, lllaoxao, «3Beaga, ca0BHO pajgyra, mpoJjereja BIHI3»
(mnm: «orpoMHas 3Bes3fla, CIOBHO KOBII, OmycTHmiIach Ha LIBeryimuit
octposy [2, c¢. 26]). llepem mossmenmem crenyromero, Umyanbcion,
«0CJTeIUTeNBHO CHAIIMAA 3Be3la HepeceKia NYHHHI (UCK), CIOBHO
paayray [2, ¢. 28]. Tax coobmaior coxpanuBMinecsa OTPHBKA U3 HC-
Ye3WyBOIeH peBHeil KHUTH «3anucu 0 HOKOJeIMAX BJIAIBIK M Lapeiy.

Rurafickue meropuieckue TEKCTH XOPOIIO [OMONHACT HPATMeHT
CaKpalIbHOTO TeKcTa jpeBHell, eife mobyaamitckodl pesurmm Tubera
(«Bom»), KOTOPHIE TOBOPUT O TOM, KaK NOABWICA Ha 3eMie MOTyIHi
«apyr mobporst u moGpoperemxwy [3]:

... Ao, cosganuHoe

Marmgeckoit cnmoit GoroB Ca u Baa,

Brimmano mom pelicTBueM coOcTBeHHOI TAMKeCTH
M3 GoEecTBEHHOTO JIOHA TYCTOr0 Heba.
CKopiayHa cTaja 3al[ATHHM MaHOupeM,
Ofonouka samumana, ®axk Gpoms,

Benoe cramo MCTOYHHNKOM CHJBL Juiss TepOEB.
BryTpennsa o0os0uKa craza

IMuramensio gas TexX, KTO RUJa B Heil...

N3 camoro menTpa Ailma BHIIEI 4YeI0BeK,
Obmagatens MarmgecKoil cmaml...

1 Jrto B ocHOBHOM NaMATHHKY [T B. 10 H. 9.— VI B. H. 5. u Gosree panrue. OT MHO-
IUX U3 HEX YIeJeaH JIIb OTAeNbHbIE (PPATMEHTH, BRIKUEHHHIE B CpejHEeRe-
KoBble DHIMKJIONEANN N KOMIEHIWYME. TaM ke MOKHO O0HapYIKHTH OTPHBKMN
COXPAHWBINIXCA HEHE JINTEPATYDPHHX ¥ NCTOPHISCKHX MTAMATHIKOB, ITO TEM I
HHEIM IIPIMHHAM OTCYTCTBYIONME B COBPEMEHHHIX TeKcTax. Bce OHE BoCXOmsT
K eme oJsiee ApeBHeN YCTHOI I IHCHEMeHHOI Tpagunnu., OAHAKO HCTOYHHKOBET-
gecKNe BOTIPOCHEL TPEGYIOT CIENNAIBHOTO, PACCMOTPEHNS, MBIl 371eCh HA HHX He
OCTAHABJIBAEMCH.
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13 Beex «crpOB 1eGa» HanboOubILIIl clel B KuTaiCkoN Mu@oIoTHl
u IuTepaTypHO# Tpaguuun ocrasua Xyaumn [4, ¢. 207}, nossusumiics
B Gacceiime pexn Xyauxs 8 XXVI 8. g0 u. a. 2

B crazannax o Xyaugn mMuooro uygecuoro, CaMm Xyanju HajgeleH
MaTHYeCKHMH CIIOCOGHOCTAMIE, BOKPYT HETO — MOKOPHbIE €My MOHCTPEHL
H 9yJecHbie CYMECTBA, OH COBepINaeT aHTACTIMECKIIe IYTeNIeCTBIA:
k& Coxnny, & Bepmnuam Kyssayus [7]. Ho cpenu atoro Gyiicra BriMbic-
713 HeTPYIHO 3aMETHTb TO, YT0 OTIHYaeT XYaHIN ¥ OT 00KecTBa, I OT
NpOpoKa, U Jaske OT KyJAbTypHOro reposi. OH He mepeycTpanBaeT MUp
1 TeM GoJllee ero He TBOPHUT, He ofpamaer A0eH Ha IYTH HCTHHHEI, He
Tpebyer mOKIOHeHHsA. B mestesbnoctH XyaHmH ¥ €T0 IOMOMHHKOB
o0pamfaer Ha ce0s BHMMaHUe YAUBHTEIbHLIA palyoHasn3M, KOTODPHIA
JeTKO TPOCMATPHBAETCA CKBO3h BCE M BCAYeCKie HAMIACTOBAHMA.

Koneuno, Xyauau u ero«Baccajby DoMOTan| JogaM. OHU HAYIHIH
aGopUreHoB MAOKeCTBY HeoGXONUMEIX Bellell: nelnaTh JOQKN H YOPAKD
IJA BOJOB, KOIATH KOJOMUBI I M3TOTORIATH MYBLIRKANLHEBIE HHCTPY-
MEHTHI, BO3BOAUTH 000 POHATENbHEIe CTEHH B JEe9HTHCH HIN0YKaILIBA-
nmem. Ho raaBusiM Jiis HHX Bce ke ocraBajuchk cobcTBeHHBle Hela,
KOTOPHMHE OHH B3aHHMAJNCh CHCTEMATIYeCKH, HEYK/JIOHHO, CTPOTO
cobnmopas pasgenenue obazannocreir. ennil pajg noMomuukos Xyan-
¥, HaUpuMep, IeNIKoM OBIIN 3aHATH ACTPOHOMHYECKHME Halniofe-
pusamu. Tar, mcrounnku coobwarr Ham, uro Cm Xo «ompepmensia
npensnaMenoBanns 10 ConHILy, OCHOBHIBAsICh HA [JIMHE €ro TeHH»,
Yan W «onpenenssn mpegsnaMenoBanus mo Jlyme, mapoapalomeiica u
Ha HCXOHe, CIAeNys 3a ee 9YeTBepPTAMH u Hoanoaymmammy, 0@ Oy
«oTipefeN s UPe3HAMEHOBAHIIA II0 N3MEHEHII0 APKOCTH 3Be3f, 10 HX
IBIUReHmIo 1 MeTeopam» [8, ¢. 9], Jfa Hao onpegensn numramusocTs,
Nermyio 3aTeM B 0CHOBY KHMTaiickoro xameupaps. Eme onun 6B cme-
mnanxeHo 3auar sBeumcxenmgmnu [8, ¢. 10]. Hawonerny Myu Usn, cBons
BCe ux HaGII0NeHIs BOEIIHO, COCTABILAN 3eMHoil kKaaennaps (8, c. 11].

Ecan npeamososRurh, 910 IPHIe/KHEe aCTPOHOMEL OBUIN HOBHUKAMHE
f1a 3eMie, OHH, €CTCCTBEIHO, JIOJIKHBL ObiH 0OpaTUTh B30P TaKiKe Ha
cBoe HOBoe mpmcTanuime Bo Bcenennoit. M peficrBurennno, Hapany c
ACTPOHOMHMYCCKHME HAGMIOMeHUAMHE OHM HAYAJIH CO3[aBaTh 3eMHELe
raptsi — «ty» I8, ¢. 12]. «PicoBanusie 06passl pasHEIX HPeIMETOBY —
TaK MOSICHAET CIIOBO (TY» MepPBHIH KOMMenTaTop KHurn «I{opui mokoe-
muin. «AMetorca B BUAY pHCOBaHHbIe 00pa3bl 3eMIn I pasHBIX IpeaMe-
ToB (1a Heil), — no6aBusger Apyroil, — [KoTOpPHE] TO3BOIAOT HPHITETE-
mam 2 ¢ guyu cseparsesy [9]. Ho camsiv ynuBurenpHEIM BO Beell Hes-

TeJIHHOCTH «CLIHOB He(a» Bce e OBLI SICHO NPOCIEKHBAEMBIH IO -

TexcTaM MHOB HeKWH TeXHOMOTMYeCKHH acHerT, co3[aHHe H MCIOJIb-
30BaHue CHO/KHEHX I HCIMOHATHEX HAM ammapaToB u mpicnocobirenui.

[ER

Byayvun repoem mudos, XyaHIN OHOBPEMEHHO SBIAAETCH I (MCTOPHYECKOI»
JMHOCTRLI0, TaK Kak BPeMs JKH3HN ero matupyercs. QOOnyHO HOCTIeIHIM IOTOM
ero «pJacTT» HasuBaan 2592 wam 2598 r. no B.3. Hopeltmwre enpaBouunkn gatoT

HECKOIBKO UoJree moafHwo gaty: 2450 r. no H. 3. [5]. B o6riem 0H — COBpeMeH-

aik Tmapramema [6]. V Hero ecrn Takske psAf 9epT, pORHAUMX ero ¢ (oramm
npessero Illymepa, KOTOPHIX MHI 37leCh He KacaeMmcd, )
«Jlaliwkay — GYKB.: «TOT, KT0 WpHIIEN» (MM «TOT, KTO UPHIETH).
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HMspectno, nanpumep, 90 X yaHAM H3TOTOBIAI KaKIe-TO OTPOMHbIe
Metadamdeckne 3epkama. 06 srom coobmaercs B «Kusmeommcanmu
Xyanau ansa nocBAMeHHEX» («XyaHIu HOHYKYaHBY), KOTOpPOe, Bepo-
ATHO, OCHOBEBIBAJNIOCH HA TaMHBIX JereHiax U NpelauusaX. XYaHIH
«BBIIIABWJI IBEHAJIATh BeJNKIX 3¢PKAaJ ¥ NCIONb30Bad UX, Cieys 3a
Jlynoity,— coobmaercas B «Husmeonucanmmn [10, r. 32, c. 334].
f1 maMepeHHO €OXPAHUI HEONDELEJOHHOCTL BTOPOM wacTu Gpasbl, Tak
KaK «caeays 3a JIynoi» MOMHO TOIKOBATH Pa3NUUHO; TIOKA yKe 3ANOM-
HHM, YTO MCIONL30BaHHE 3ePKAJ KaK-TO OBIJIO CBA3aHO ¢ ABUIKEHHeM
eCTECTBEHHOTO cOyTHRKa Jemanm. B «Omumcapum yAuBUTEIBHOTOM
(VI B. n. 2.) roBopuiocs: «Ha Ozepe epkana B Hapofe IepegaoT, uTo
XyaHmu OTIMBAJ CBOM 3epKaja MMeHHO TaM. HmHe coxpammica ka-
MeHb, KOTODPHIM X mraudosanu. llomsyune TpaBer ma 5TOM KaMmHe He
pactym [11]. Ho muTepecnee Bcero ouens sxmByuas B urae merenma
00 yauBuTeIBHOM CBOMCTBE ApeBHHMX 3epkai. «Horma Ha seprajio ma-
flall JYYH COMAHIA, — TJIACHT 0HAa,— TO BCe H300parkeHysa M 3HAKY ero
06paTHOH CTOPOHHI OTYETJIHBO BEICTYHAJNH Ha TeHH, OTOpacsBaemoii
sepraiom» [12]. Muaue roBops, 0RO NpOCBeYMBAIO HACKBO3b. Y UITHI-
Basg, 4TO 3epKaiio OO0 MeramamyecKuM (U3 «HOKeCTBEHHOTO MeTAl-
na»), BO3MOKHBI [Ba IPeANOJOKeRHsa: Jubo 3TOT Merada oGaaman
CoBepIIeHHO 0000, HEJOCTYIHON JIA COBPEMeHHON TeXHHKM CTPYK-~
TypoH, menaBlleil ero IpaKTWYECKH NPO3PAYHHEM Jake IS BHAUMOTO
U3JTyYeHHs, Au00 NMOBEPXHOCTH 3epKaj He ObLIA CIIOWIHONM...

Muorounmcientbie WCTOYHHKH B ONNH IOJOC YTBEDPIKAAIOT, UTO
Xyaunu H3TOTOBNAN M MPHMENAN HeKMe IPUCTIOCO0IeHns, IMeHYeMble
«IyTecHBIMM TpeHOsKHHKaMmy. Jlag 970ro oH MCHOMB30Bal MeTast
(Menb MM BHeIIDe MOXONE HA Hee dieMeHT), [oObiTH 1na rope [loy-
manb [13]. Ilox «TpeHOsRHAKOMY HE Pa3BOARIM OTOHD ¥ He HAJTUBAIM B
Hero Boxy [14. c. 9a) %, kax B Te, 4TO NpeNHA3HAUEHH JIisg IPUTOTORI e
Busa numu. Haswadenne ero "6pto HMHBIM — OH SBIAJNCA KaR OB
«onobuem Bennxoro egunoro» [15], 1. e. Jlao, ckpmrtoro pBuraresns
Bcenennoii. «Bricora ero 6nma opma caxkens m TpH mara» [16], T. e.
oK0N0 3—4 M, onHako o0BeM ObI cpaBHmTENHLHO Hepeauk (me Goree
100 a1) [16], Tak 9ro Gonbmas YacTs 9TOH BHICOTH IPUXONAIACH HA TPH
eT0 ONOPHI. 3aTAAHYTH BHYTPH CTOJD BHICOKO IIOJHATOTO BMECTHINIA
3PHTENb, PAa3yMeeTcs, He MOT, HO HCTOYHIKY YTBEPHHAAIOT, YT0 «COTHH
AyX0B, YYAOBHH] M >KAUBOTHHIX HAUOJAHANH ero Bayrpm» [16], T. e.
MOSKHO TIPeIOJIORUTE, 4T0 H3 PafOTAlIEero TPEHOKHHKA CIBINAICSH
KakoH-to mryM, momocmmuchk roxoca. llpgmo ykaseBaercs, 410 OH
«xaorotauy [14, c. 9al. IlosBasumcs a1 va HeM M306paskeHNs, TPYLHO
CKa3arh, OJ(HAKO H3BECTHO, UTO TPEHOKHUK «H300pakal JpaKoHa,
nersimero B o6nmarax» [16], a BcKope 5TOT ke MpaKoH ABMICA BOOUHIO
u 3abpan Xyaugum m Bcex ero cuyruuros [13]. B moawsy roro, uto
¢TPEHO/KHIK» MOT HCIIONB3OBATBCH JUIA YCTAHOBJIEHHA JajbHeil cBs-
8H, BOBMOKHO, TOBOPHT H J[PYTOe: eI0 PacIosoieniie 610 BHOpaHO
¢ TakuM pacueroM, 4T0o0s ofeceuuTs npAMY0 BuguMocTh 3Be3y Cio.
anpioans {17, c. 2381, orkynal Xyannu uputsan na’ 3emnwo (18, . 4,

® ¢ — jmnesas CTOpOHa KCHuorpadmueckoro amcra, 6 — ofoporTsas.
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csurok 2, ¢. 2bal. B meTounMKax YKA3aHO TaKiKe, UTO ¢ITOT TPEHOIKHHUK
3HAJ OJaronpHUATHREe M HeOJAaTOLPUATILIE OPH3HAKM, 3Ham (HBIHE)
cyllecTBYOIIee 1 medesHyBmmeey [14, ¢. 9al. Eeam 6r MH 3agamichs
I[eAbI0 MePeBeCTH aPpXaudHbI CTPOI PeUl CPelHeBEeKOBOTO IIaMATHIKA
Ha A3BIK COBpPEMeHHOI HayKH, TO HaM, BepPOATHO, IPHILIOCH OB
CKa3arb, 9T0 (IYMECHLIH TPeHOKHNKY X YaHAH 001aal ¢Ioco0HOCTHIO
HARAILTABATh NHPOPMaINIo («3HAJI HPOLLTOe H HACTOAIee»), TaBaTh el
OTMeHKY M MPHHEMATH pelrents. 3BecTHO TaK:Ke, YTO ero MOJKHO OBLIO
OPHBOJUTH B JBM/KEHHEC I 0CTAHABIMBATE (TPEHOMKHUK «MOT TOKOUThCS
¥ MOT HATH®) 3, 4TO 0¥ GBI B COCTOAHNN KAaKHM-TO 00pa3oM Boafeiict-
BOBATh HA CHJILI TpaBUTANUA («MOI [¢TAaHOBUTHCSH] JTEIKEM H TAKEIBIMY)
[14, c. 9a; 15] °.

Eme opno nobonnitHoe coobmienye couep;KuTes B KOHGYIHAHCKOT
Kanoumdeckoil «Hanre ycranoprenwity. B Heil ropopuared, uro BO Bpe-
MEHAa «COBepPITeHHOMYAPHIX» APEBHAX Tocyaapeil «B ropax HOABJIAIACH
moBosra-cocym [20, c¢. 1055]. Ee morpwitne ppeBrufi 4emoBek MoT
COMOCTABUTH TOJNLKO C HECOBEPINEHHON TIIa3ypbio CBOMX W3Mmenuil
(«Cocyn ar1oT, TOBOpAT, 0BT CIOBHO cepebpsiHas Ta3ypoBamHas depe-
anuna, KHUHOBAPHO-KPACHAA KepaMHKa»). A B KOMMeHTApUH, MHTHPYIO-
meM HMCYesHYBHIHI amokpud, moscusercs: «lopmas moBoszka — 510
ecTecTBeHHAA MOBo3Ka. CBHcAOT KPIOYHA; HUKTO He THeT, He Hampas-
amer, camm co6oil sakpyumBawTcs, usrnbasce [20, e. 1056].

Vike U3 BTOr0, YCTh He CAHIIKOM SICHOTO, TeKCTA MOYKHO U3BJIETh
MHOTOE. MOSKHO OmycTHTE, HALPIIMeD, 9T0 CTpaHHAsL «IOBO3Ka» HMea
ofGreraeMyi0 opMy cocyla HAH KALCYJIbl, 4TO0 V Hee OBLIO KaKoe-TO
TBePJOe, APKO OKpallleHHOe HOKPHTHE, CBepKawilee GeJbM MeTarIoM
(¢cepedpom»), 970 0OHA MOTJIA IBUTATHCS [0 CHJIBHO MepecedeHHOH TOp-
HOM MeCTHOCTH, IpHYeM B Hee IIIKTO He Ol saupsizKeH (0GLITHO BTO
CKPYIYIE3HO 0TMe4aeTcs) U, HO-BHAHMOMY, HHKTO €10 He YIPaBIsT —
OHa IepeIBHrajach Kak OB caMa coboif, «ecrectBemuo» °. IHambomee
HHTEepecHa M BMecTe ¢ TeM HamMemee sCHA MOCHedHAs ¢paza —
VOOMIHAHIE KAKHX-TO HHCOAQJAIOIMHX WJIH CBHCAWIIUX 3aXBaToB
(«xproupeB»), KOTOpHIE TOTOM caMH co0OM M3rHGamwTCA H 3aKpYydYHBa-
10TCsT,— OHA HABOJUT HA MBICIb 00 YCJIOKHEHHOU MogUQHUKAIHI Tyce-
Hu4noro xoga. Oguako ocofeHHOCTH IpeBHeNl rpaMMaTHKI pa3pemaioT
o apyroe upourenne: «['opHas moBoO3Ka — 3T0 eCTECTBEHHAS ITOBO3KA.
Caucaet KPIOKOM, HIIKTO He THET, He HAIIPAaBIsseT — caMa co60i 3aKkpy-
THBaeTCHA, H3THOAsIChY, T. €. PeYb B TAKOM Caydae HeT 0 cIocoHHOCTH
[IOBOBKHU B I[CJIOM HJIH ee XOA0BOH 4acT CBOGONHO MEeHATH POPMY, Kak
OB «pacTeKaACchy, IPHMEHAACH K HEPOBHOCTAM MeCTHOCTH. .. [laocckme
TEKCTHl YIOMHHAIOT 0 TOM, YTO TAKHX IMOBO30K Y X YaHIH OBII0 MHOEKEe~
¢TBO (¢rOpPHDIE IIOBO3KN 3aMOMHANH paBHIHbD) [21], w0 He TomBKO HX...

o«

Mnu «peitcrsoBathy [14, c. 9a).

«0 Tpex Horax, HO KBaJPaTHEI», «DeIHIiT, CJIOBHO CIAOCTLY, «er0 He mepejBr-
raioT — HjeT caM coDoily ~— Tak oNmerBaeTes TONONHLIT jKe TPeHOKHHUK, clie-
JaHHpHl AKOOH Gojee TO3JNHM «COBePUIEHHOMYADPHIM CHHOM Heda» [19].

? CaoBO «I3BUKAHE», KOTOpPOe MPHHATO IEPeBONTH KaK «eCTeCTBEHHBH» M
«eCTeCTBEHHOCTRY, 0003HAYAET BCE TO, UTO MPOMCTEKAST U3 BHYTPEHHEIT TPHPOAH
naHHOM Bem, camo cofoil, 6e3 MOCTOPOHHHMX BO3ZAPIICTBMIL.
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o

Xyauax m OCHOBHAA TIpyNlia ero HOMOMIIHKOB eiicTBOBalnm B
CeseproMm Hurae — Tam, rjie BOOCJEICTBHH BOSHIIKIO AP0 KHTAliCcKOMH
LUBIIH3AIUA, A OCBOeHHe IOrd OCYINECTBIAANOCH TEMI, 0 KOTOPHIX
Jajke TPYAHO CcKasaTh: OBIIN JH DTO SKUBbIe CYI[ECTBA, aBTOHOMHEIE
MeXaHN3Mb! HIAH MeXaHHn3MBl, HeIOCPEeICTBeHHO YIIpaBaseMble sRUBBIMIL
cyliecTBaME. B peBHHX ICTOUYHHKAX oHII GUIYpHPYIOT Kak «Hu 10 u
ero 6paThA» — MOJKHO BaKIIOUUTE, 9T0 OHU OBIIH HOXOOHLI ZPYT APY-
ry. B pasmuummpx HCTOUHIKAX IPUMepIO OJHHAKOBO YKA3aHO WICJIO
«OGparbeBy — ux Obio 0K0JIO BochMugecarn [22, 23, 24, c. 116].

Ilo coobmenusm gpessux, y Yu IO, kak u y Xyannu, 6oio yersipe
riasa (BO BCAKOM cIyvae, MX CUHTAJH IjasaMi), IMecTh PYK, HIH
marunyaaropos [22]. Ocofenno crpammoit Kazalach rojoBa, CoeTaH-
Hasg U3 MeIU MK CXOMHOTO ¢ Hell MeTaja, ¢ :KeaesHbniM abom [22, 23,
24, ¢. 116], ¢ raxmmm-to Tpeaybmamu smecro ymeit [22]. Ilogo6mo
«TopHOH mososkey, Yu IO Mor mpeogoieBarh mepeceIeHHYI MECTHOCTD
H JajKe HeHajoJro BaieTaTs B Bo3nyx |7, c. 119]. Ho um ma uro ne
HMOXO0JKel OKa3plBaJach ero Nulla: UCTOIHUKU B OIMH TOJOC YBepsAIorT,
YTO HTOT MOHCTD MHTAJICA KaMHAME 1 reckoMm [23, 24, ¢. 116; 7, ¢. 119]
nan jgaske MeramioMm («remaesom») [22]1 — ms mux ox monywaxn pHep-
THI0, He0OXOANMYIO AJA cBoero ApmKenna. CooOmaioT, 4To OTHeleHHasA
BIOCJEICTBHY OT TYJOBUIA W ¢ HPEI0CTOPOKHOCTAME 3aX0POHEHHAsN
oTHeNbHO MeTadnaudecKas «roxoBay Yu IO goxarme rompl mpomonskaia
u3ny4dath Temjo. VI3 3axopoHeHHUsA BpeMA OT BpeMeHH BHIOHBAIOCH
001aYKO OTCBeYNBAKIIETO KPACHHIM mapa, KOTOPOMY TOKIOHSIHCH
MecTHHIe skurenu [24, c. 156] 8,

Hocrosepunix mzobpaskenuwit Yu IO me coxpamurocs. Onnaxo He
caepyert 3adwuBaTh, yTo KUTalcKuil neporiaud B cBoeH mepBOHAUAJIBHOI
dopMme ToRe Obim KapTHHOH, W WYCTh PHMHTHBHO, HO KAK-TO M306pa-
man obosHavenmmbrit uM npegMmer. lpesmee mammcanme ueporauda
Yu [10] mpusomat caosaps 11 B. «llloBous nzeusny («TonxkoBanne mucn-
MeH ¥ o0bacHenue neporaudoby). Heoxmumanmno on okassBaercs odens
MaXxo MOXOKHM Ha ciloBecHoe omucanme, Ho 9To TONBKO Ha HepBHIl
B3TILAL.

Hanomuw, uro Yn 10 «MOT TPOXOAHUTH 10 TPYAHOTOCTYINHEIM MeC-
Tam» [7, ¢. 119]. Ho Takoii se cnocoOnocThI0 00maadi U TaK HassBae-
MbIe TOPHBIe MOBO3KY. FK.CIW MBI BCHOMHEM, KaX OHI IepeBATANNCH, TO
IpesHefmuil weporyud-naKTOTpamMmMa, nzodpaxkaomuit Yn IO, craumer
HaM coBepImenno aceH. «CBmcaer KPIOKOM: HUKTO He THeT, He HAIIpaB

8 MecToM 3AaXOpOHEHWA ApEBHEI0 MOHCTpA OOBUHO HaspBalOT yesn Uskoay GbiB-
meit mpopwHNUN Yaxap — CpaBEUTENpHO MaTOIIOIHYI MeCTHOCTh. OnHaKO
€CTh TMOMIO3PEeHNs, UYTO er0 «OCTAHKHY YsKe OBLIM M3BJeUeHH W3 3eMIH. B «Omn-
CaHHAX YAUBHTEALHOTO» (VI B.) MBI untaem: « Tor geperr, cTOBHO OB M3 MeH It
yKeJe3a, KOTOPHT HETHe 00HADYKHAIN sKuTenu obaacTy I3uusKoy, Kolas zeM-
a110,— 9T0 U ecTh Koctw Yu 0» [22]. HemsBecTHO, Ky/a 3aTeM HCU€3/1a CTPaL-
Hasg HAXOJka,— BpeMs OBJIO CMyTHOe, Bech cesep KmTas GBI 3aBOGBAH KOUEB-
HUKAMM U MOKaKHX cO0OIeRAil 0 Felf (oNpIne He HOABJIAIOCH. J{eiicTBITeTRHO
JI¥ OWla mMenra Kaxoe-To oTHOTIeHHe K MUQyY o U 10 — crazats ceiiuac Tpynno,
"o ofipamalor Ha cefs BEIMaHHe CJI0BA «CJOBHO OH M3 Meqn I skejaesa». Bexb u
Mejp, U sKemeso ObLIN NPeKPACHO M3BECTHH KaKIOMYy KiTafiny, U Takas HeyBe-
PeHHOCTH HaBOAWT HAa pAa3MBITIIEHNS.
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