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C6opruk «BHeseMHbI¢ HUBHIH3ALMH» COXEpIKUT TPyan [lep-
BOTO BCECOIO3HOTO COBEIUAHHS, MOCBSIEHHOTO npobiiemMe BHE3eM-
HBIX LMBHJHM3AlMIL, cocToABLIerocst B Dlopakanckoit actpodusmu-
yeckoil oGcepsaropun Akazemun Hayk Apwmsnckonr CCP B mae
1964 r. \

Vicxomsi M3 MHOXKECTBEHHOCTH OOMTaeMbiX MHPOB BO DBce-
JIEHHOH, B COOpPHHKE AMCKYTHDYIOTCH BO3MO2KHOCTH CyLIeCTBOBA-
HHsl MHONMJIAHETHHIX LHMBWJIH3ALMI C Da3JMYHBIMH YPOBHSIMHU pal-
BHTHSI M PacCMaTPUBAIOTCA BO3MOZKHBIE CHOCOOLI YCTAHOBJEHHS ¢
HUMU CBSi3H. [Ipu 9TOM mpu3HAaHO, 4TO HAaHGOJEE 11eJeco06pasHbM
CPe/CTBOM CBSI3H ABJASIOTCS Mepejaia M NPUeM PajiHiOCHTHAJOB.
JletanbHo 06GCYXX[EHBI KPHTEPHUH pPACHO3HABAHHS  CPEAM MHO-
ZKeCTBA CCTECTBEHHLIX PajJHOCHIHAJIOB, NDUHHMAaeMblX U3 Bcesen-
HOH pajMOAaCTPOHOMAMH, HCKYCCTBEHHBIX DPa/lliOCHIHA/IOB, IOCHI-
JIaeMBIX TEXHMYECKH DPAa3BHTLIMU BHE3EMHBIMM LUBUJIH3ALUSIMH, I
MeTOIbl MX BBIAEACHHA. 3aTPOHYTHl TAKMKe BONPOCHI KOCMHYECKO!
JINHTBUCTHKH,

-«
<

ar

NPEAUCAOBHE

IIpoGaema cyllecTBOBaHUSA ¥ PasBUTHA pasyMHOH XKH3HH BO
BcesieHHOlN HMeeT BaHeHllee HayyHOe H MHPOBO33pEHYECKOC
snauyenue. Ha onpejeneHHOM 3Tane, B CBA3H ¢ BO3MOXKHOCTBHIO
OCYIEeCTBJIEHHsS] KOHTAKTOB C BHE3EMHBIMH IHBHIU3ANUAMH, ST4
npoGieMa Hen3GexKHO NPHOOPETET HCK/IIOUATE/IbHOE 3HAUCHHE i
nsisi 0O6UIeCTBEHHOH NPAKTHKU UejJO0BeuecTBa.

CoBpeMeHHBIM aCTPOHOMUUECKHM NpuGopaMm  AOCTYNHA 006-
NacTh TMPOCTPAHCTBA paimycoM OKoao 10 MHJJIHApAOB CBETOBBIX
ner. B aToil wactu Beesennoii zaxoxgures okoso 1010 ranakTax
win npuvepno 10% 3Be3n. B npenenax 3TOH obJjacT marepus
HabaonaeTes B Tex ke (POpMax, KOTODHle H3BECTHB HaM Ha 3eM-
je. Bee gaHHBIe COBpeMeHHO{l acTpoM3NKH I10KAshIBAIOT, UTO B
npegenax HaGmojaemoli ofiactd  BcesneHHOH  CTpaBefJIABLI
OCHOBHbIE 3aKOHBI (pu3uKH. [loutn BcroAy HAGMIOAAETCS NPUMEDPHO
OJMHAKOBHIH XMUMHUecKHii cocrtaB marepuu. He cymectByer ka-
KUX-TU00 NPHYHH, KOTOpble No3Bosuau 6bl BhAenuTh Conneu-
Hylo cucremy cpenu 1020 3e3x B gocTynHOM HabmiojeHHsiM OG-
gactu Bcesenno#. M HeT Kakux-aubo apryMeHTOB, OIpOBepralo-
1IMX BO3MOXKHOCTH CYIIECTBOBAHUA PAa3yMHON MHU3HH Ha JPYTHUX
naaHeTHBIX cucreMax. Ilo Becbma rpyOBIM ¥ THNOTETHYECKHM
OIleHKaM OJHa IUBUIH3alus Bo BrenenHOH A0J2KHA NPUXOAUTHCS
Ha 106—10'? 3ge3n. CuaenoBaTesbHO, CpefiHEE DACCTOSIHHE MEXIY
U HBHJIN3AUUSAMH JO/KHO OBITh He MeHee HECKOJbKHX COTEH CBETO-
BBIX JIET, @ BO3MOXKHO, Jaxe 0oJblUe THICAYH CBETOBBIX JIET.

B nacresiiiee BpeMs VyCIleXH acTPOHOMHH H OGHOJIOIHH IO-
3BOJISIIOT NOCTABUTh H3yueHHe BONPOCAa O MHOMXKECTBEHHOCTH OOH-
TaeMblX MHPOB BO BcesenHoil Ha npousble HayuHble ocHoBbl. Co-
BpPEeMeHHbIHl ypOBEHb PaJHOTEXHHKM T103BOJIAEeT 00eCneYuTh AaJb-
HIOI0 MEX3Be3JIHyI0 pajuocBa3b. PaanoacTpoHOMMS HAaKONHJA
6oratTbiii onbIT OOHAPYXKEHHS H aHAJUW3a HCTOYHHKOB KOCMHYECKO-
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N0 pajuoOH3J/ydeHust BILIOTb 10 PACCTOSHHH B MHJIJIHAPAbl CBETO-
BbIX JieT. PasButHe KnGepHeTHKH, 00lIell TEOPUH A3bIKa M MaTe-
MaTHYECKHX METOMOB HCC/IeI0BaHUs JaeT HeOGXOAUMble CpeacTBa
AJisl M3yueHHs] 3aKOHOMePHOCTEeH Nepeiauyu U Npuema unpopma-
UM OT BHE3eMHBIX LUHMBUIM3AUMI U L5 OGBEKTHBHONO aHaJH3a
KOJHPOBAHHBIX CHTHAJOB U Pa3paboTKH BOMPOCOB KOCMHYECKOI:

JIHHTBUCTHKH.

Hrak, ecin 10 moc/enHero BpeMeHH 3ajaua yCTAHOBJCHH:
CBSI3M C BHE3EMHBIMHM UHBUIM3AUMAMH Oblila IPAKTHYECKU HEBBI-
NOJHHUMA, TO B HACTOsALLee BpeMsl HMEIOTCS CepbesHbie Tipes-
MOOCBIIKM JIJIST pelleHust 3Toil KPYIHOH HayuyHO-TeXHUYECKOH 3a-
Jdauu.

Hacroswmuii c6opHuk coxep:kut wmarepuananl Ilepsoro nce-
COIO3HOTO COBEHIAHHA, MOCBAUIEHHOrO NpobJjeMe BHE3eMHBIX I(H-
BUJIM3ALUH ¥ YCTAHOBJEHHS CBA3H C HUMH, JTO COBEULAHHE ABH-
JIOCh NEPBBIM OINBITOM PA3HOCTOPOHHErO OOCYXKIEHHSA JIaHHOTO
BOMpoOCa.

Cosemanue cocrosiziocs B Mae 1964 roxga B DBiopakanckoii
actpodusuveckoil obGcepBaTopuir AxaaeMun Hayk ApMﬁﬁCKO;‘i
CCP. Ha coBemanunu ¢ cogep:kaTeJbHBIMH H MHTEPECHBIMH JIOK-
JafiaMHM BBICTYHHWJIH H aKTHBHO VUACTBOBAJM B pPAa3BepHYBLUHXCH
nuckyceusix  akagemuk B. A, AmGapuymsH, akagemnk . b.
3eabnosuy, akagemuk B. A. Koreapuukos, yien-kopp. AH CCCP
A. A. ITucronbkopce, uied-kopp. AH CCCP B. Y. Cudopos, Bua-
uele yuensle H. JI. Kaiinanosckuit, b. B. Kykapxkun, . f. Map-
tonoB, B. C. Tpouukuit, C. 9. Xaiikuu, M. C. llknoBckuilt 1 MHO-
THe Jpyrue HpeJCTaBUTENH PasyiHYyHbIX HAYUHBIX  yUYpexKAeHHil
Mocksel, Jlenunrpana, Epesana, T'opbkoro, HosocuGupcka.

CGopHHK IpeAcTaB/sieT GOJbLIOH HHTEpeC KaK AJsi HAyuHbIX
paGOTHHKOB M MHXKeHepOB B 001aCTH aCTPOHOMHMH, PALHOACTPOHO-
MHH, DATHOCBA3H M JADYTHX CMEMKHBIX HAYK, TaK H JUIA HIHAPOKOTG
Kpyra uyurareseil. :

nusuansanmii (BLL). Ono siBasAeTCst NEpBBIM OTIBITOM

BCTYINUTEJABHOE CJHTOBO

B. A. AMBAPLIYMSH

Biopakanckas actpoduanueckas odcepsatopust AH Apmsckoit CCP

Hacrosiiliee coBelllaHHe [OCBANIACTCS npoGjeme BHE3EMHbIX
pasHocTOo-
ro 00CYXKeHHs JaHHOTO BOMPOCA. PaccMaTpuBaeMas npoo-
7V TaKHX, KOTOpHie ellle HaxXoAsTcs b
[ie He sACHA MOCTa-

poHHE
JeMa TpUHAIJIEKNT K HHC
cTaann opopMaCHHS. Bo MHOTHX OTHOIUIEHHAX €
HOBKA BOTIpOCa.

OnHako Mbl BCe UYBCTBYEM,
He MOXKET MPOHTH MUMO BOIP
[EBUAN3AIAI H BO3MOKHOCTH

yTo Hayka, B yacTHOCTH CO-
oca o Cw)'HlECTBOBB-

BeTcKasg HayK4,
YCT aHOBJIEHU

HUl BHE3eMHbIX
puMHu. Ecay Ha HalleM COREIIlAHHN HaM yHacTcsd

Csl TIPaBH/IBHOI MOCTAHOBKM  XOTA Gbl HEKOTOPHIX BOMPOCOB, OT-
noesimuxcsi k BLL, HameTuTh nepsbie  HIATH, neob6xoxHMbIE Imuﬁ.
paspeuieHHss NPOGJICMBI, CJIOBOM, cienaTh ee MeHee aMOP(HOH,
yen OHa IpeACTABAsfETCH HaM cefiyac, TO COBCULAHHE OTpaB-

JdacT cebs. Bo BcakoMm cayvuae, d Hajelchb, UTO MOCjae COBEILIaHus
HeXKJIeBpEeMEeHHO,

CBSI3H ¢ H 100UTH-

MBI CMOJKEM CKa3aTh, UTO OHO OBbLIO CO3BAHO HE T]
Hawm npejcrasJjsieTcs. UTO npoGaema BIL mozer ObITb pas-

neJjeHa Ha TPU YaCTH! a) BOIIPOC O CymeC‘TBOBaHHH BII B acnekrTe

ACTPOHOMMYECKHX NPEINOCHIIOK A1 PasBUTHA MHIHH U IIUBUJIH-
3auiM B OTJAJNEHHBIX IJIAHEeTHBIX cucTemax; 6) 3amaua o0Hapy-
skenuss BII WeCBS3H MeXJIy HUMH, a B IEpBYIO OuUepelb HaleH
CBA3Y C HUMH; B) mpobseMma f3blKa H COAPKAHUA yuH(pOpMAaLKH,
KoTOpas MOXKeT nepenaBarbcsi. [Ipn sTOM OUEBHIHO, YTO 3Ta MO-
caeqHss npoGiaeMa AO/IXKHA CTaBHUThCH IO-pa3HOMY, B 3aBHCH-
MOCTH OT TOTO, HMeeM JH Mbl J€JI0 € OJHOCTOPOHHEH UM IBYX-
cTopouHell cBsi3bl0. Beap HeoOxoauMo UMeTb B BHAY, UTO IpH
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O0JIbIIMX DACCTOSIHUAX, NPEBOCXOASIINX, CKa¥XKeM, ThICAYH CBETO-
BBIX JIET, 51 Y€ He rOBOPIO O CBSI3H C APYTHMH TajJaKTHKaMil,
TMPAKTHYECKH MOXKHO FOBODHTb JHIIb 00 OLHOCTODOHHEH CBS3H,.
YTO B 3HAUUTENBbHOH Mepe OrpaHHUHBAET BO3MOXKHBIE LEJH 3TOMH
CBSI3H M Xapaxrep IliepelaBaeMoil HHGOpPMAaLUH, _

ITpexme uem roOBOPHTBL IO BOIPOCY O CYIIECTBOBAHHM IIHBH-
JH3AUNH B OTJAAJIEHHBIX IVIAHETHBIX CHCTEMAxX (MBI YBEpeHbI, YT
B Hauietl NIAHETHOH CHCTeMe HeT Pa3BUTBIX IHBH/IM3ANME, KPOMe
3eMHO#), cjellyeT OCTAHOBHTLCSI Ha HPENCTABJICHHSX O BO3MOK-
HBIX MaTepHaJbHBIX CHCTeMAaX, SBJSIONINXCH HOCUTENSIMH TAaKUX
LUBUJIH3ALMH, .

B nauwenm o6bluHOM HpeAtTaBIeHHH HOCHTEJNEM [UBHJIH3AIHN
MOXKeT GBITh OGIEeCTBO, COCTOSAIIEe H3 U/JIEHOB, GoJiee MM MeHes
NOROGHBIX APYT APYTYy, KamAblil U3 KOTOPBIX CHOCOOEH IMpHHH-
MaTb, HAKOILTATE, XPaHHTh, llepepabaThiBaTh U BblAaBaTh HHQOP-
Maluio,

[pennosaraercsi takke, 4To caMH 5TH  uYjeHbi ABJSIIOTECS
Guosornueckumu opranusmavi, Cesasp ¢ BILL paccmarpuBaercs
KaK CBfI3b ¢ MOLOCHBIMH OGIIECTBAMH. ,

Oxnaxo MOXHO BoOGpa3uTb cefe u Apyrue THIIBI HOCHTEJE::
BILI. Tpensapurenbusie cooGpaxenus NIOKa3bIBAIOT, UTO 3apaHee:
HeJ/1b351 OTBEPraTh BO3MOXKHOCTb CYUIECTBOBAHHSA NMOLOGHLIX HOCH-
reneii. Hanpumep, moxkuo npencrasuts cJay4yad, Korja HOCHTeaeM
BLI siensercs enunas xuGepHernueckas CHCTEMA, He COCTOSULAS:
13 aBTOHOMHBIX YaCTeH, Kax1ad U3 KOTOPBIX MOXKET ObITb B CBOIO:
OHepellp HOCHTEe/eM LHUBHIAM3ALHH. JIpDYTHM IpPUMEpPOM HOCHTEJ s,
HE IIOXOXKETO Ha 4eTOBeUeCKOoe OOLIeCTBO, MOXKET CJAYKHTb CHCTe-
M4, COCTOsllas M3 COBOKYNHOCTH aBTOHOMHLIX, HO CTPOTO Clle-
NHATH3UDOBAHHBIX KHOCDHETHUECKHX MALIHH H aBTOMATOB.

Mer He GymeM mpoaosKaTh banTasupoBaTh 0 BO3MOYKHBLX.
Mozenax Hocuresein BLI, Ho orMeTuMm, uTO, KOHeuHO, GHOJIOTH-
HECKOe pasBHTHE, NIO-BHAHMOMY, MOXKET IIOBECTH Ha IIEPBBIX IIO-
pax JHb K 00pa30oBAHMIO CHCTEM, COCTOSIIHX H3 OTAEJbHBIX
YICHOB, OHAKO BCJIEJ 3a 3TanoM OHOJOTHYECKOrO PasBHUTHS
MOI'YT NMOSIBUTBCSI YCJIOBHSI /Il BOSHUKHOBEHHUS HOCHUTEJEH HHOTO-
pouza.

Ha nacrosimeM srame wammux 3Hauumit CJedyeT CUHUTATh BCe:
Xe, 4TO GHOJIOTHYECKOe PA3BHTHE SIBJSIETCS BaXKHEHIINM yCJI0-
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BHEM JJIs1 MOSIBJICHHS IHBHJAH3AIMH, HE3aBHCUMO OT Tex (GopM,
KOTOpble OHa B JaJjbHellleM MoXKeT HpuHAThb. [lostomy BOmpoC
06 aCTPOHOMHUECKHX TMpeanochlikax cyulecrsoBanusg BIL sb-
JsIeTCs TpexJae BCero BOIPOCOM O AHaNa3oHe acTPOHOMHYECKHX
YCJIOBHI, MPH KOTOPLIX BO3MOXKHO BOSHUKHOBEHHE XKH3HU U TOCIe-
Jylolllee BeCbMa JAJUTE]IbHOE pa3BUTHE, Beayllee K I'IOHIEJIEHH}O'
Pa3yMHBIX CYIIECTB ¥ TOCTHKEHHUIO TeX HJIM HHBIX CTyNEeHEH IIHBU-
Jusanui. Ecay 31oT AHazasoH OyJdeT ONpeleseH, TO HMEIomuecs
y#XKe JaHHble 3BE3JHOI ACTPOHOMHH MOTYT CJAYKHTb OCHOBOMH
JUIS Cepbe3HBIX CTATHCTHYECKHX pACUETOB O UACTOTE BCTPEUaeMo-
ctd OaaronpuATHLIX ycaosuil. IlpaBma, 145 3THX pacueToB He
JOCTaeT BaXKHOTO 3BEHA: Mbi ellle He 3HaeM obuyux 3axornomep-
HOCTell CTPOEHNs ITAHETHBIX CHCTEM, MOCKOJbKY HaM H3BECTHO
CTPOEHHMEe JIHLIb Halled IJaHeTHOH cHcTeMbl, Beib BHOIHe BO3-
MOXKHO, UTO TaKlie CBOHCTBA HalleH IJIAHETHOH CHCTeMBI, Kak
npuGJH3HTeIbHASS KOMILTaHAPHOCT 1 HOYTH KPYroBOii Xapakrep
MIaHeTHBIX OpOuT, 3akon Done-Tummyca, sBJISIIOTCS Xxapaxrtep-
HBIMH JIHLIB AJ51 COJHEYHOH CHCTeMbl HIM JKe SIBJSIOTCS YaCTHLIMU
NPOABJIEHHAMH 60siee 00LIMHX 3aKOHOMEPHOCTEH,

[Tosbimenue TOYHOCTH H3ydeHHT COGCTBEHHBIX JBHKCHHH
GJinKaluINX 3Be31 Ha OIUH NOPALOK 3HAUHTEILHO YAYUUIHAO Gbl
nonoxenue jJena- Ho Bee e Ha npumepe conHeuHOH CHcTeMBI Mbl
Y¥KE 3HAeM, KaKOBbl BO3MOYKHbBIE AHAMETDHI IIIAHETHHIX OPOHT H
pasMepel II1aHeT, YTO OYeHb CYUIeCTBEHHO JJs1 IIOSCHEHHS BO3-
MOXHBIX YCJIOBHH BOKPYI IDVIHX 3BE3J.

Kakosbl ke Bammueliline acTpoHoMHUeCKIe napaMeTphl, 3Ha-
HEHHs KOTOPBIX ONpPeAesIOT HajJuuhe INPEeANOChLIOK NJIs [OSB-
JCHHA JKH3HH M UHBHIH3auuu? KOHeYHO, NHpH 3TOM HMeeTcs B
BHIY JKH3Hb Ha TOH Ke MpuG.JIM3HTETBHO XHMHUYECKOI OCHOBC,
KOTOpas peaju3oBaHa Ha 3emJe.

Taxumu nmapamerpayMi B HepByio ouyepelb, 1O HalleMy MHe-
HUIO, ABJSIOTCA: a) 3Be3JHas INOCTRAHHAS, ABJAIOLIASCS I/ JaH-
HOH IJIAHETHI QHAJTOTOM COJHEUHOM [OCTOSHHON H XapakTepH3ylo-
1ast IOTOK 3HEepPruy, najalolied Ha e IMHHILy TOBEPXHOCTH IlJaHe-
THI; §) LBETOBAas TeMmIepaTypa 3Be3[bl, HMEIOL[as OrPOMHOEe 3Ha-
YeHHe, IIOCKOJIbKY (POTOXHMHYECKHE TIPOLECCH BeCbMa CyILIeCTBEH-
Hbl 115 Pa3BHTHS XHU3HH; B) NJUTEJbHOCTh JKHM3HH 3Be3[HI




Hapsiay ¢ 3THMH TapaMeTpamu HeoOGXOMUMO YUHTHIBATb X

‘Takue, KOTOpbIE KaxyTcd MeHee CyHleC’I‘BEHHbIMH, HO 3HaueHHe

KOTOpPBIX B ONpeJe/eHHbIX YCTOBHAX MOKeT ObITb pelialoliuM.
TakiMH LOTMOJHATEIBHBIME TIapaMeTpamMyu SABJSIOTCA, Hamnpumep,
4) HAKJIOH 3KBATOPA IJIAHETBL K JI0CKOCTH ee opGuThl, 6) TMepHOn
BpallleHns MJIaHeTbl BOKPYT cBOeil OCH, B) YCKOpEHHEe CHJBI TAKE-
CTH. T) JABOMCTBEHHOCTb HJIM TEPEMEHHOCTE 3Be3abl. MoxXKHO, Ha-
npuMep, AyMaTh, UTO CH/IbHAsA nepeMeHHOCTb  ABJSAETCS (hakTo-
DOM, 3aTPYAHSAIOUMM HOPMaJIBHOE pasBuTHE KH3HU.

Hapsixy ¢ acTpOHOMHUECKHMA napaMeTpamMu BecbMa Cyulect:
SZeHHBI pa3aHUYHbIE niaHerorpaduueckue 1 MAaHeTOXUMUYECKHE
xapakrepucTiky, OUeBHIHO, UTO GObLIYIO POJb JLOJKHO HTpaTh
Haaudile armocgepol, ee cOCTaB B MOILHOCTE. Kak u3BecTHO, A4
Ha3BHTHA HKU3HH BeCbMa BaXKHYIO pob HMIpalo MOpe, MO3TOMY
wasiyye I OTCYTCTBHE OKeaHOB TOXKe HMEeT GoJblIoe 3HaYEHHE.
HakoHell, A8 Da3BHTHsA IMBIJIM3ALHMI Ha €€ nepBOHauaIbHBIX
CTVIEHSIX MOZKeT MMeTb 3HaueHHe H3Pe3aHHOCTb peaseda, pas-
wmepbl MaTepPHKOB H Apyrue (pakTopbl, OTHOCAUIUECT K CyHIC.

He nutasgd HUKaAKHX COMHEHHH OTHOCHTEJ/bHO MHOTOQUHCJJIEH-

4OCTH KOCMHYECKHX OOBEKTOB, Ha KOTODBIX B AaHHBIH MOMEHT
CVILECTBYET KH3Hb M INBUAM3AUMA, MBL A0TKHBL IPOAYMATh 60-
see rayGOKO BOMPOC O BO3MOKHBIX pasjauiuiAX B TEXHHUECKOM
ypOBHe [UBHIM3AlUHK. XOTS BO3pacT YeJ0BEUECKON LHBHIH3ALMH,
3 LIHPOKOM CMBICJE 3TOTO CJI0BA, MOJIKEH OUCHHBATHCH HECKOJb-
WMl THICSIUEJCTHSIMH, BCe Keé coBpeMeHHasl TeXHHUeCKas MHBH-
“us3alns IMeeT BCero JHIIb JABYXBEKOBYIO HetopHio. C TOUKH 3pe-
HHsL pACCMATPHBAEMOro TNpeMeTa BechbMa CYLIECTBEHHO TAKKC
YTO MpeACTABJEHHSI O 3Be3JHOH CHCTeMe, T. €. T€ NpPeICTaBJeHN,
Ha KOTOPHIX OCHOBAHBI €W O MHOXKECTBEHHOCTH BO3MOMHBIX ItH-
BaN3alMil, BOHAKAM M PasBHJMCh 3a IOCJe[HHe JBa BEKa
MeK1y TeM, BO3DACTbl IIJIAHET MOTYT OTJIMYATBCS ApYyr OT Apyra
4a MWIIHOHL JeT. OTciofa, Mo-BUAMMOMY, CJedyeT, 4To H YPOB-
41 HHBHJN3AIMI MOTYT OTJHYaThCs APYT OT Apyra Ha MHJ/IHOHBL
1eT. C 3TOHl TOUKM 3peHHs CJedyeT CYMTaTh, UTO 3eMHAs IMBHJIHM-
3411151 HMeeT KOJblOeabHbIH BO3PACT U YTO JOJIKHBL CYMICCTBOBATE
OTPOMHBIE Pa3/uuHsl B ypOBHE BO3MOMKHBIX gL,

Flostomy npoGiema cssn Mexay BILL ectb mo cymiecTsy
npo6ieMa CBA3M MEXKAY UMBHIH3AUHAMH, HAXONANMMHACT Ha

10

Bl R e RS S S SRS I R s i R R e

COBEpLUEHHO pa3/JH4YHbIX YPOBHSX pasBuTus, Kamabli NOHHMaeT,
4TO YpPOBEHb M XapaKTep UHBHJIH3aLUH, HauyHHas C ONpeJIeJeH-
HOTO 3Tamna, CHJIbHO MEHSIOTCS Jae 3a OAHO cTojeTHe. TpymHO
NpeJCTaBUTh MO3TOMY H3MEHEeHHs, KOTOpble MOTYT MPOM30OHTH 34
COTHHM THICSIY M MHJIJILOHBI JIET,

IlpakTuueckas 3agaya COCTOHT B TOM, u4TOOBI, HAXOISCh B
KO/IbIOeIbHOM BO3pacte, HalTH Haubo/jee pasyMHble TexHH-
yecKHe pellleHHd, a TaKKe A3bIK 445 cBsA3u ¢ Bl maxomsmumucs
Ha ropasfo Go/iee BBICOKOM YpoBHe. Beem stum mpoGaemam 6y-
JVT TOCBSILU@Hb! JOKJaAbl U BBICTYIJIEHUs] HA HAUIeM COBELlaHUM!.




[MPOBJIEMA
BHESEMHbBIX LIMBUJIM3A LU
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MHOXECTBEHHOCTb OBMTAEMbBIX MHUPOB
1 TIPOBJIEMA YCTAHOBJIEHMS KOHTAKTOB
MEX 1Y HMMHN

. C. IIKJOBCKHUM

Tocy1apcTBeHHBI aCTPOHOMUUECKHIT HHCTHTYT HM. [1. K. llrepnbepra.
MT'Y, MockBa

[TpoGaema, chopmysnpoBaHHas B 3arJaaBHu 3TOH  CTaThH,
HMeeT MHOTOBeKGBywo ucrtopiio. (Cm. Hauly KHUTY «BcenenHas,
’KM3Hb, pasym», Mza-eo AH CCCP, Mockea, 1962). Onnako
TOJILKO B HALUW AHH 3Ta OJdHA M3 Ba)KHEHIIMX npobiem, KOTLa-
A160 CTOSBWIMX MEpe] YeJOBEUeCTBOM, MOMKET ObITb MOCTABICH
Ha HayyHVIO OCHORY. .

DTo OODBICHSETCS TEMH HCKJIIOUMTEJbHBIMH YCIIeXaMH, KOTO-
pble GBLIM JOCTHTHYTHL B acTpo(H3NKe, paJHOACTPOHOMHUH, KHOep -
HeTHKe, GMOJOTHH Ha MOJIEKYJSPHOM YpPOBHE M CMEXKHBIX HayKax
3a nocaeanue | —2 gecsaruaerus. CamMo pasBUTHE HAYK O TIPUPOIL
U ofllecTBe ¢ HeoOXOAUMOCTHIO CTABHT 3TY MpoOJeMy HMEHHO &
Hawu AHU. Heab3st cuutaTh CAy4alHOCTBIO TOT (AKT, 4YTO 34
nocjaennue 3—4 roga nosiBuaI0Ch yxKe cBbille 100 pa6ot, mocss-
IIeHHBIX PAa3/JHYHBIM acrekTam 3ToH npobseMbl. Beixomst cGop-
HUKM CTaTeH, ycTpanBaloTCsl lepBble KOHpepeHuu, MmeoTres Bee
OCHOBAHHUs YTBEPZK/AATbh, UTO MBI SIBJSEMCS CBHAETEASIMH BO3HHK-
HOBEHHsI HOBOH HayKH, HaXOAsAUleHCs Ha CTblKe TAKHUX HayK, KAk
actpodusuKa, paanoacTPOHOMHUS, GUOJIOTHS, TeXHHKA H... COLLKC-
JIOTHS, ﬁayxn, elle He MOJYYMBLIEH CBOEro Ha3BAaHUS, HO YikKe
NpHBJIEKAlOLLel caMOe NPUCTAIbHOE BHHMAaHHE HE TOJbBKO Clle-
IIHaJMCTOB, HO M LIHPOKHX CJIOEB OOIecTBa.

KakoBbl e Te KOHKpeTHble NOCTHXKEHHS HayKH, KOTOpble
CHesaJii BO3MOXKHOH B HAllM JHH Cepbe3Hyl NOCTAHOBKY BO-



npoca O MHOMKECTBEHHOCTH OGHTaeMbIX MUDOB BO BceneHHOH U ©
THIAX BO3MOMKHBIX KOHTAKTOB MKy HHMH?

1. VYcranoBieHHe ¢ GOJBIIOH BEPOSTHOCTBIO BaXKHEHIIEro
{akra OTDOMHOI pPacIpOCTPAHEHHOCTH ILTAHETHBIX —CHCTEM B
TanakTuke. JTOMUMO XOTS M KOCBEHHBIX, HO JIOCTATOYHO YGemH:
TeJbHbIX APTyMEHTOB, CBSI3AHHBIX C OCOGEHHOCTSIMHM  BpalUEHHUS
3Be3]l pasJUUHBIX CIEKTPaJbHBIX KJIacCOB  BOKPYT cBOell ocu
(moapoGHo 06 3TOM CM. LHTHPOBAHHYIO BBILUIE  MOIO KHUTY,
KoTopasi B JasbHeiimem Gyfer 0603HA4aThCsl CHMBOJOM [1]). .8
caMoe TocJeqHee BpeMsi IMOSIBUIOCH IIpsSiMOe  JOKAa3ATE/IbCTBO.
Vi3BeCcTHBEII aMEPUKAHCKHIl —CHenuasucT Io ¢oTorpagpnyeckoit
acrpoMerTpun BaH Je Kami B ImpomwioM rofy Haimies, HTo ofHa
M3 caMBbIX OJH3KHX K HaM 3Be3A—«JeTrdllas 3Besla bapunapaa»
WMeeT HEBHIMMOTO CAYTHUKA PEKODAHO Majoi macchl. HMamepe-
Hife HUYTOYKHO MaJblx KoJaeOGaHHil B COOCTBEHHOM JIBHKEHUH 3TOH
3ge3nsl  (pasHom 10”7 B rog—muauGosplllas BelWUHHA H3  BCEX
MI3BECTHBIX) MO3BOJIMJIO CAe]aTth BBIBOX, UTO MaccCa BEI3bIBAIOLIE-
ro 9TH MaJble KodeOanus HeBHIMMOIO CIyTHHKA BCEro JHIIb B
1.5 pasa Goablile Macchl IOnuTepa, Goapmas MnoJayock A0BOJIBHO
SKCLEHTPHYHOH OpOHUTH paBHa 4.4 acTPOHOMUYECKOH €IHHHUIBI, a
nepuos obpauenusi coctapaser 24 rona. Cama 3sesga bapuapaa
npejcTasisieT co60i KpacHblH Kapanx CreKTpalbHOro Kiacca M5,

1 o
ee paguyc COCTaBJsET *6" coJHeyHoro, a Macca—0.15 cosHeuHoH.

OO6beKT ¢ Maccoii Bcero aums B 1.5 pasa Oouabuteil Maccer FOmnu-
Tepa He MOXKeT ObITb caMocBersimuMcs TesoM. CJHLUIKOM HH3KA
TEMIIepaTypa ero Heap — BCErO JHIb HECKOJIbKO COT ThICAY rpa-
nycos. ITosTomMy TepMOsiiepHble peaxilfH, ABJSIOLIHECs HCTOYHH-
KOM 3HepruH NoJAaBJsiollero OOJIbIUMHCTBA 3Be3], TaM IIOYTH HE
GyIyT NPOHCXOAUTb. Takoe KOCMHYECKOE Teso IIOYTH HaBEpHSKA
SIBJISIeTCS TJIAHETOH-THIaHTOM, CXOQHOH ¢ HamuM OmuTepoM.

Tor (akr, yTo OKOJIO OAHOH M3 caMbIX GJIH3KHX K HaM 3Be3]
0Kas3asach I14HEeTa, CO BCell yOeIuTeIbHOCTBIO FOBOPHT 06 OrpoM-
HOH pacHpOCTPAHEHHOCTH TJIAHETHBIX cucTeM B l'anakTnke, U B
3TOM BeJuuaiilliee 3HaueHHe OTKpHITHS BaH me Kawmna. IlpaBnaa,
CIelyeT HMeTb B BUAY, UTO op6uTa THraHTCKOH MJIaHeTHl, ABUKY-
leficst BOKPYT 3BE3NBI Bapunapna, sBasiercs pe3ko 3/JMITH-
UEeCKOH, B TO BpeMs KakK OpOUTBEI no4TH Bcex miaaHer ConHeyHO:
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cHeTeMbl, B TOM umcae nuaaser-ruranros IOmnurepa u CatypHa,
6au3Kku K KpyroBbsiM, HescHo, Moxker JH Takoe pasjiduHe HMETb
KAueCTBEHHBIH Xapakrep.

Bo BCsSKOM c/aydae, MHOMXKECTBEHHCCTb IJIAHETHBIX CHCTEM R
[anakTuKe NpeicTaBlIseTCs YCTaHOBJIEHHOH C BecbMa BBICOKOH

CTENEHbI0 BEPOSTHOCTH.

9. Boablice 3HaueHHe Aas obcyxaaeMol MpoGaeMbl HMEIOT
HelaBHue oOlIeH3BecTHble ycnexd OHOJIOTHI Ha MOJIEKYIApHOM
ypoBHe, GHOGH3NKH ¥ GUOXHMAH, KOTOpble BIEPBbIE IPHOTKPLLIN
3aBecy Hal TalHON IIPOMCXOKIIEHHST H CYUIHOCTBIO JKU3HH. bes
3THX YCHEXCB GMOJOTHUECKHX M XHMHYECKHX HAayK He MOXKET ObITh
il pedin o TOHMMAHHN BO3HHKHOBEHMS MKM3HH Ha 3eMJe M JPYTHX
naaserax, Ciaeayer, 0AHAKO, MOJAYEPKHYTh, YTO MOKa TOAEKO Ha-
MeueHbl MyTH pelienust 3710f npoGaemsbl. Elle MpeiCTOMT peIunTsH
¢ HayuHBIX MO3HUIHI NPOBJIEMY 3aKOHOMEPHOCTY BO3HHKHOBEHHA
SKH3HU Ha 3emse, JJs Yero Hajgo HMeTb 4eTkoe [PEeCTaBACHHC
0 NOrEOJOTHUECKOs Mepuo/de 3BOJIONMH Hallell IiaHeThl. IDTO
rpefyeT MOAHATHS YPCBHS NJaHETHOH KOCMOrOHHHM XOTs OBl 10
ypOBHSA 3Be3fHoil, uero moxa saselomo HeT. Cuenyer, OXHAKO,
JAMETHTDb, YTO 1 3IeCh B HACTCsILiee BpPeMS HAMeYaloTCs CABUTH,
cBSI3AHHDbIe, HANpUMep, ¢ BBLIICHEHHEM pellaiollelf PO 3JeKTpo-
\[ATHHTHBIX TPOLECCOB.

3. Jnsa npcGaeMbl YCTAHOBJEHHS KOHTAKTOB ¢ BHE3EMHBIMA
[[HBHJI

3alisgMu peliatolee 3HaYeHHe HMET HCKJIOUMTEeJbHbIE
JTOCTHZKEHNS paluoacTPOHOMUH 3a nocaeanue roael. Cienyer, B
5TOIl CBA3H, MOAYEPKHYTh BAZKHOCTb TeXHHUECKOH PEBOJIONHH B
paxucPusnKe, CBI3aHHOH C NOSABJICHHEM KBAHTOBBIX YCHJIHTEJES
H3.1yueHHst (Mas3epoB) M COODYAKEHHEM aHTEHHBIX YCTPOHCTB ¢
Oo/bLIOH 3KBUBAJEHTHONl 1oBepxHOCThIO. Bee 370 npusenn
K TAKOMY VBEJHUCHHIO MOTEHIUAJbHBIX BO3MOXKIIOCTEH paluo-
(hU3MKH, UTO YyIKe B HAlOM IHH OKA3LIBAETCS, B MPHUIHIE, BO3MOX-:
HOH paanccBA3b HA PACCTOS 1HS B HECKOJIBbKO JeCATKOB CBETOBDLIA
JdeT. B cdfepe Takoro paamyca yxe MOXKHO HAaCUHTATh HECKOJbKO
COT 3Be3A. Bmosane peanpHOll mepcrnekKTHBOH OauKaHIIero gecd-
THJIETUS SIBJASCTCSI YBeJHUeHHe NOTeHUMAJbHOH AaJbHOCTH CBA3Y
ellle Ha IOPSAOK, UTO COOTBETCTBYET y¥Ke JOCTAaTOUHO «COJIHMI-
HoMy» paccrosHuio okodo 100 napcex. 3ametum, 4To B npejenax
cepbl TAKOro paanyca HaCUUTBLIBAETCH Yy7Ke HECKOJBKO COT
ThICAY 3Be3M. i
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4. BaxHelmuuM ¢GpakTopom IIPU HCCIeJOBAHAM TPOoGieM ycTa-
HOBJIEHMS] KOHTAKTOB C BHE3€MHBIMH LHBHJAH3AUUAMH OyAyT yC
nexu KuGepruetuku, McrnonpzoBanne uaeil u MeTOAOE KHOepHeTd-
KH COBEpIIeHHO HeOOXOAMMO MpH aHajuse TaKux npobJeM, Kak
MOMCKM XapaKTePUCTHK CHTHAJOB ONTHMAaJbHOTO XapakTepa i
npoGaeMbl aBToMaToB. KuGepHeTHKA yXe B Hallu JHH CTaBHI
BOUPOC O BO3MOXKHOCTH HOBbIX ()OPM KU3HH (B TOM UHCJE PA3yM-
' HOil) HCKYCCTBEHHOTO NPOMCXOXKAeHHsA. JTa nocneuss npobaem:
B OyayllleM MOKeT NMPHOOPeCTH COBEPLIEHHO HCKJIOYHTEIbHOC
3HAueHHe. .

5. IlponnkHosenue uenoneka B KocMoc H OCBOGHHE KOCMig
4eCKOro MpOCTPAHCTBA ABJSCTCS Baxkiledllell NPUUMHOH, CTHMY-
Jupylollell uccaenoBanust B o6cyzkiaeMoil o61actu. Heoxonumbpii:
M 3aKOHOMEpHBIH Npouecc 3KcnaHcuu uesosedectBa B Kocmoc
caMbIM HATJgAHBIM 06Gpa3oM AeMOHCTPHPYET BO3MOZKHOCTD Pa3yM-
HOH KM3HH. MBI ¢ NOJHBIM NPAaBOM MOXKEM paccMaTpHBATh 3TOT
Mpolecc KaK KaueCTBEHHO HOBLI 3Tal B Pa3sBUTHH UeJI0BEUECTBA.
3a kakue-HHOYAb TNATb JeT c(epa AesiTeJbHOCTH UYeJI0BEUecTBa
yBeJMUHIach BO MHOTO Thicsiu pa3. Ho Mbl  sBjagemca cBuiere-
JIIMU TOJIBKO CaMO HAauaJdbHOI CTaAMM 3TOrO Npolecca U TPYAHO
Jaxe NpeicTaBuTh, K KAKHM palHKaabHbIM H3MEHEHHSM B JKH3HH
yesoBeueCKoro o0uiecTna 3TO NpHUBELET B NEpPCHeKTHBe GanKai-
IIHX HECKOJBKHX CToJeTHH. Heymep:kumoe pacnpocTpaHeHue ax-
THBHOI1, Npeo0pasylomeil AesTeJbHOCTH YeJoBedyecTBa Ha BCE
OKOJIOCOJIHEYHOE TPOCTPAHCTBO HEM30EXKHO JOJIKHO NPHBECTH K
CO31aHHI0 HCKycCTBeHHOH Guocdepbl, o6beM Kotopoil Ha 10—15
NOpsAAKOB (oJiblile, ueM ecTecTBeHHOH. O HEKOTOPBIX BaXKHBIX
MOCJIE/ICTBUSIX 3TOTO 3aKOHOMEPHOro npouecca s GyAy TOBODUTH
e, Tenepb ke st 03BOJIIO ceGe MPOUHTHPOBATEL OJHOTO NOBOJb-
HO M3BECTHOTO MnucaTenas: «... Bmpouem, HUKTO He MOHUMAET
HUCTUHHOIO 3HauYeHHs TOTO BPeMeHH, B KoTopom oH kupeT. Cra-
pHHHBIE MacTepa pHCOBaJH XxapuyeBHH M CBATHIX CeBacTbsiHOB,
koraa Konym6 Ha ux raasax otkpweir Hoewiii Ceer» (A. Konan:
Hoitn «Maruueckasi [IBepb»).

Camoe HerocpeJICTBeHHOe OTHOLIEHHE K HHTepECYIOIIell Hac
npoGieMe HMeET BIOJHE peabHas BO3MOXKHOCTB PEIIHTH BOMPOC
O Ha/JMUMHK XKU3HK HA OMHKAHUIMX K HAM MJIaHeTax NMyTeM NpsMo-
ro GHOJIOTHYECKOro 3kchmepumenrta. LIMeoTcss Bce OCHOBaHHS
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noJgaraTh, yTo 3Ta npobaema OyJer pemeHa B TEUCHHE Ganxaii-
mero maTuierus. Ecau, Hanpumep, OynerT 3KCOepUMEHTaJIbHO
yCTAHOBJIEHO HaJHuue XOTst Obl CaMblX MPHMHUTHBHBIX hopM KH3-
HE Ha Mapce, ¢ ero kpafiHe CypOBbLIMH YCJIOBUAMH, 3TO 6ynet
dakTHUeCKM MOATBEPIKJIEHUEM KOHIEMI[HH, UTO JKH3Hb KaK BbIC-
mas Gopma CyIECTBOBAHHA MAaTepHH 3AKOHOMEPHO BO3HHKAET
ua niaferax. Yoo B [asakTuke MOTYT ObITh MH/JIHAPABI NJIAHET:
PACMONOKEHHBIX Ha MOAXONSIINX pACCTOAHMAX BOKpYr 3BE3N
crekTpanbhblx THNOB F8—KO, yci0BHsA HAa KOTOPBIX I0Pa3Lo0 6osee
GraronpusiTH, yen Ha Mapce. Hanpumep, coraaco nocjaeasny
AMEDUKAHCKAM M COBETCKMM HaGJIONeHUAM B uHdpaxrpacuoii
yacTH cHekTpa, aTMoc(epHoe AaBjenue Ha Mapce nmpumepHo B
50 pa3 menblie deMuoro. Ecau jpaxe 6yner A0KasaHo, YTO NPH-
MUTHBHBle (OpMbl KH3HH Ha Mapce ObliM  KOTIa-TC 3aHECEHBI ¢
3eMJan CHopaMH, 3TO He YyMaJHWT 3HadyeHus CAeJaHHOTO BLIBOAA.
KcTaTH, B COBpeMEHHBIX YCJIOBHAX [1poG/eMa NaHCnepMuu AOJK-
12 GLITH TOCTABJeHa 3aHOBO. JlokasaHa mopasuTenbHast CTOM-
KOCTb M TIPHCIOCOGJAAEMOCTh NMPOCTEHIIHUX MHKPOOPraHusMon M
MX CIOp K YyAOBHIIHBIM fo3aMm cOayuyeHus. B umee maucmepmin
HUKAKOro (puACCOPCKOTO «XKyIeaa» HeT, ecad, KOHeuHo, He npI-
JepXKHBAThCA AHTHHAYUYHOIO B3TJAA2 HA U3BEUHOCTDH MU3HH. 1160
BcesenHas 3BOJIOUHOHMPYCT M €€ paHHHe CTaAHH 3BOJIOLHH HC-
KJIOUaloT BO3MOXKHOCTb KH3HH. MHe npeicraBjasercs HeJelnbiM
YTBEPIKACHUE, YTO «aBTOHOMHOE» BO3HHKHOBECHHE XH3HH HaA 1.1a-
HeTaX €CTh YTBep:KJEHHEe MaTepuadu3Ma, a <«ONbIJICHHE» HX CHO-
paMi M3 MHDPOBOTO NPOCTPAHCTBA — HAEaaH3M. TOJAbKO HaydHbiE
APTYMEHTBHl, M INPEXKAE BCEro — 3KCIEPUMEHT, Haba0JeHuHs —-
MOTYT PEIIHTh 3TOT BOMNPOC.

HpesBbiualiHO CyLIECTBEHHLIM ABJSAETCS CJASAYIOUIHHA BOMPOC:
KOJIb CKODO KH3Hb Ha KaKCH-HHOYIb NJaHeTe BO3HUKJA H MpOII-
Jia CJIOJKHDIHA U JITHHHBIH 3BOJIOLNKOHHBIH Iy Th, HEIPEPBIBHO COBEP-
IIEHCTBY&Ch, JMOJIKHA JIH OHA C HeoOXOOUMOCT6I0O HA KaKOM-TO
3Tane ctaTb pa3yMHoH? Y mosaraio, UYTO 3TO COBEpPIIEHHO He-
oGs3atenbHo, Dosee TOro, mnpHXOAHTCS CuUMTATBCS C BO3MOIK-
HOCTBIO, YTO BEPOSATHOCTb NOABJICHHUA pa3yMHOL KH3HU Ha NAHHOM
nJlaHeTe oueHb MaJsa, HakoHen, #Mmeercs KapAHHAJbHOH BaykKHO-
CTH BONPOC O JAUTCAbHOCTU 3Pbl PA3yMHOH KH3HM Ha KaKOi-HH-
Oyab niaHere (0603HAauuM 3Ty BemunHy f). Ora mnpoGaema
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noBosbHO HeonpedeneHHa. [Toutn Bee 3apyGexHnbie HCC/AEL0BATENH
M MHOTHE B Hallell crpaHe 0GOCHOBAHHO I0JIAraloOT, 4TO 3Ta IIPO-
IOJZKUTEIbHOCTh BO BCAKOM C/yuae MeHbIIe KOCMOTOHHUYECKHX
mkaa spemenu (7~ 10°—10'1° ger). Caexyer noauepKHyTh, UTO
JJIsl paccMaTpuBaeMoil mpofjembl BOIPOC 3TOT MMEET OTHIOAb HE
akagemuyeckuil uaTepec. Jlerko mosyuuTh, Hanpumep, Gopmydy,
JAIOILYIO CPELHZE PACCTOSHHE MEXKIY ABYMS «UMBHJIH3ANMSIMH-
COBPEMEHHUIAMHUY,

/ T\
d=9.2 ( ) napcex.

: ¢
XOTs 3aBHCHMOCTh OT ¢ ciabas, Bce ke, ecan ¢~ i0°—10° zer,
TO fIpY CAMBIX ONTHMHCTHUECKHX [PeANONOMEHHAX (uncao maa-
HETHBIX cHCTeM B lajakThke MOpALKa MHOTHX MHJAJIHADAOB M HA
ka0l maaHeTe 0053aTeJbHO BO3HHKAET PA3YMHAS JKH3HL) MO-
ayudaercs, uto 4~ 100 ze.

CoeflyeT, OfHAKO, HMETb B BHAY GO3MOMHOCTL TOTO, UTO HE-
KOTOpble NIMBHJIM3AIMY, JOCTHLHYB BCCbMA BBICOKOrO  ypOBHA
PA3BUTHSI M IIPEVJO/CB HeusOexmHble KPU3MChl M MPOTHBOPEHHH.
MOTYT MMETh Topas3io GoJbllike BpeMEHHble MIKAlbl  DA3BUTUS.
MOIKeT GLiTh Jayke Oau3Kie K Kocmoronuueckuy, Kceraru samedy,
YTO JLJUTENBIOCTD TEXHOAOSUYECKO CTA NI DASBUTHS HUBHIH3A-
muu gaxke 8 105 neT—BeuunHa OTPOMHAsi, KOTOpAs MOXKET NpH-
BecTH K CaMbiM paaukaiabHLiM nocsenctsusy. OC stom noupos-
Hee peub OyAer MIATH JaJjblie.

MEul Tenepb pPe3lOMHpPYEM HCXOAHbi¢ /aHHblE, HeOOXOAUMBIC
JJi HAy4yHOrO aHauan3a rnpob/eMbl BO3MOMKHOCTH YCTaHOBJEHIA
KOHTAKTOB MeX/Ay IIJaHeTHBIMH IHBHAM3anusamMu, B camom Gaaro-
NPUATHOM Cjiydae DPACCTOSHUS MEXAY HMBUJIM3ALHAMH IOPSIAKA
MEeXK3BE3HbIX, T. €. 3—5 ne. 370, OAHAKO, KpaiHe MaJoBepOATHO,
u6O NpU TAKOH OLEHKe He YUMTLIBAETCS OrpOMHOE KOJHUECTBO
¢akropos, HaxoHen, oTpulaTe/bHbId Pe3y/ibTaT HEC1dBHUX Ha-
Gaofennit no npoekry «Osma» BepOATHO TNPOTUBOPEUNT 3TOH
ONITUMHCTHUYECKOH OLEHKE,

1. MunuMansHOoe cpelHee paccrosnue A0 OGKaillied vHO-
JIaHeTHOMH X BHIN3AIMH JOJKHO ObITh, cKOpee Beero, ~30) naprex.
STo cienyer U3 NpeNNoNOKEHHI: a) BCe 3Be3Jbl CIICKTPAJbHbIX
KiaaccoB F8— KO uMeroT maaHeTHble CHCTeMbl, NPHUEM [0 Kpaw-
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Heill Mepe OflHA NJIaHeTa B CUCTeMe NPUIOiHa /I PA3BHUTHS JKU3-
HII, KAKOBas Ha Heil ¢ HeH36eXHOCTLIO BO3HHKAeT; 6) mpousBeje-

t
HHe afT— ~ 10~° (rae a — BepOATHOCTH TOTO, YTO KH3Hb, 3BO-

JIOUMOHUMPYA, CTAHET PpAa3yMHOIl, 7 — JJIMTEJBbHOCTh TICHXO30H-
cko# 3pnl, 7 — Bo3zpact 3Be3an). Caeayer, OLHAKO, CYHTAThCA
C BO3MOXKHOCTBIO, UTO « MOXKeT OLiTh MHOro OoJblle, YeM
300 nc, npuueM HE MCKJAIYEHO, YTO HALA LMBH/H3alHA— €JHH-
CTBeHHAas B lajakTuke, HO, KOHEUHO, He BO BceseHHOH.

Koab CKOpO mpeicTaB/sfercs AOCTATOMHO OGOCHOBAHHLIM YT-
BepaieHne, UTO Mbl He OJHHOKI Bo Bcenenuoii, BosHukaer npo6-
JeMa BO3MOMKHGCTH YCTAHOB/ICHHA KOHTAKTOB MEXIY IUBHIN3E-
HHAMH.

MBICAUMBI CJleyIOUHe THIIbi KOHTAKTOB!

a) MexaBesalbie IEPeJETHl, B UACTHOCTI, NOCHIIKA aBTOMd:
THUECKNX KHOepHeTHUeCKHX 30H/10B.

6) CHrHanpl 9ACKTPOMASHUTHO2O HU3TYUCHHS,

[To-BuauMemy, mepBolil crocod (o KpaliHel mepe, AJs ycra-
HoBJCHHg KOHTaxkToB) Gecmepcrnexrtused. He rosopst yxe o TOM,
YyTO OH HEAOCTYTCH TEXHHKE CeroiHsIiHero AHS, OH He MMeeT
Gyayuiero (cm. crathio (on Xophepa B cGOpHHKE ,lnterstellar
commuanication®).

Bonpexkn mMueHuio Lucaredeii-hanTacToB  MEXK3BE3[HbBIE po-
TOHHBIE DAKETH, IBHMKYILHECS C PeJsSTHBUCTCKOI CKOPOCTBIO, Be-
posiTiiee BCero, HUKOTAa He OymyT noctpoens. Kaxpol snoxe
CBOHCTBEHHO HEpPEeoUeHHUBATb CBOM TEXHHUECKHE BO3MOMKHOCTH.
BenomunuM B 3768 cBsg3n, uto B XIX CTOJIETHH Cepbe3HO O0CYXKAa-
JAUChL MPOEKTHI HoJeTa Ha JIyHy ¢ NoMOUIbIO... [1apOBOro JBHra-
teqsi, Elle paHbille HEKOTOpPble IHCaTend-(haHTacThl HaLeANHCh
COBEpIIHTL TAKOE MyTellecTBHC... Ha BO3AyIIHOM wape. B namn
JHH MBI SIBJISIEMCSL CBHJICTEISAME SIBHOI T1epeoleHKU BO3MOXKHOCTEH
PEaKTHBHON TeXHHKH. DTa TexXHHKA sABJSETCA HJeaNbHOH TpH
loJleTa®Ha MeKIIalleTHEIe paccTosHust U Aasi Gyayiero npeobpa-
30BaHMsl OKOJOCONHEUHOro NpocTpaHcTBa. boJjiee TOro, pakeThi
MOTYT ObITh MOILHBIM CPEACTBOM ROCTENEHHOU SKCIAHCHA IUBUJIH-
3aUHH OT OMHON MJAHEeTHOH CHCTeMbl K APYroH, Haxolsielcs B
HenocpecTBeHHOA Gan3ocTd. B nocsaenHeM ciayuae, OAHAKO, NBH-
JKeHHe pakeT GyleT NPOUCXOLHT C HEPEJIATHBHCTCKOM CKOPOCTDHIO.
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O/HAKO KaK CPEeICTBO YCTAHOBJEHHS KOHTAKTOB MEXKy pasieJet-
HBIMH MEXK3Be3JHbIMH DACCTOSIHUAMH IHHUBUIH3ALMAMH JaxKe
$OTOHHBbIE paKeThl HENPUTOJHDI.

Ko/ib CKOPO 3TO Tak, ClefyeT MCKaTh APyrHe BO3MOMKHOCTH.

Vzest yCTaHOBJEHHSI KOHTAKTOB NYTEM OpraHu3aliu KaHasop
CBA3M HA SJEKTPOMATHHTHBIX BOJHAX BIepBble Obl1a BbICKAa3aHA
Kokkonu u Moppuconom B 1960 r. Mx paGora, coGCTBeHHO ro-
BOpA, M MOCJYKHJa CTHMYJOM IS BCEX JaJbHeAIINX HCCIelo-
Banuil B 3TOl 06aacTH. AHAMU3 NOKa3blBAeT, uTo HanboJee 1ese-
c006pAa3HbIM, SKOHOMUUHBIM H NEPCIEKTHBHBIM HABJIACTCA HCHO/E
30BaHiEe BOJH pajauojauanasoHa. B mpefenax 5Toro AnanasoHa
HauboJee uenecooGpasnS 1ICMIO/Bb30BAaTh AMANa30H CaHTHMeTDOo-¥
BBIX H KODPOTKMX JeIMMeTpoBbix BoaH. Kokkonu u Moppucos
HCXOMAT M3 BO3MOXKHOCTH cBsi3n Ha sosme 21 cu (em. [11). Bexope
Jpaitk’ nonbiTancs o6HApYXKHTb CHIHAJLL HCKYCCTBEHHOr0 IpoHc-
COKIEHHA OT GJHXKAfIINX MOAXOMSIINX 3Be37 e —IJpuiana u =—
Kura (mpoext «O3ma»). Hawm, oanako, NpEACTaBJAAETCA, HTO
npoekt «O3Ma» TMOPOUEH B CBOEH OCHOBE. [lpuunHpl 3TOMY Clle-
AyIOLLHe:

a) Ilpeanosaraercst, YTO HNMBHJH3alUU MOTYT OGBITL OKOJO
OMMKANIIMX 3Be3l, 49TO KpafiHe ManoBepodaTHO. Eciu ke
d~100—300 ne¢, 3amaya CBS3HM [yTEM HAIPaB/JICHHBIX IIYYKOB
CTAHOBHICA BECbMa 3aTPyIHHTENbHOH, HOO HAa TAKOM Paccros-
HHM HAXOAMTCH, no kpahneil mepe, 10° 3pesn.

6) OcuoBHBIM, Ha Haw B3rasal, AepexTom nien KokkoHH-—
Moppucona u ee peaausauuu [Ipaiikom siBIseTcd HX NPEANOIOXKE-
HHE, YTO YPOBEHb TEXHOJOTHUECKOTO PA3BHTHS BHE3EMHBLIX HHBH-
JM3aLH{ NpHMepHo Takoll ke, Kak u Haweil. Ilostomy n cuu-
TaeTCs, YTO MOILLHOCTb IPHEMHHUKOB H IepelaTidkoB, NpPHMEHsE-
MbIX BHE3CMHLIMM IIMBHJIH3ALHAMH, IpUMepHO Takas Xe, Kax
coBpemenHasi. Ho Takoe yTBepKJeHHE MPHUHIMIINAJBHO HEBEPHO.
OO11eH3BECTHO, UTO LIKa/Jda BPEMEHH TEXHOJOIHYECKOTO pa3BHUTHA
UHBUJIH3AINH HCK/IIOUMTeNbHO Koporka. [lostomy, ecanm Bo Bce-
JIGHHOH MMEIOTCSl IMBHJH3AILUH, YPOBHH MX DA3BUTHA  JAOJIKHBI
ObITh caMble passuubble. [lomapisioniee GONbUIMHCTBO LHBH/IN-
.3al Uil NOJIKHO HMETb yPOBEHb TeXHOJOIHUECKOrO Pa3BUTHSI HEH3-
MepuMoO Bblllle Hawero, M6o Mbl ellle MJafeHUbl B TEXHOJOTHU d
Hayke. Eute Her 70 jset, Hanupumep, mocje OTKPBITHS BO3MOKHOCTH
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paanocesasu. Eume ve npowso 20 jer nocie OTKPBITHSA slepHOit

snepruu. Elle He OCBOEH TepMOsIIEPHBIH CHHTE3.

[MosTomy, aHanu3upys npoGJjeMy yCTAHOBJIEHHSI KOHTAKTOB
MeXAy UUBHJIH3ALUAMHU, HEOOXOAMMO y¥e «B HYJICBOM npuGaH-
JKEeHHH» YUHTHLIBATH BeCbMa BBICOKHIl ypOBEHb TEXHONOTHUECKOTO
pa3BUTHSI WHOMJIAHETHBIX muBnausanuil, Taxoil yuer MHKTYeTCH
MOTpeGHOCTAMH npaKTuku, 160 TEXHIYeCKas CTOpOHA pealusalnh
NPOEKTOB OMpefeseTcs MCXOAHBIMU  NMPEednoChIIKAMH. Enuncr-
BEeHHBIM CIOCOGOM OICHKH TeXHHUeCKOTo ypPOBHsS BHe3eMHBIX LHBH-
JU3aIui SBJseTCs aHaJlu3 BO3MOMKHOCTEH TEXHO/OTAIECKOro pas-
BUTHS Hallell WMBHAM3ALNH, DTO HeJerkas, a riapHoe — Heolpe-
nenennas sagaua. OmHako Ge3 TAKoro aHanMsa MPOABHKEHHE
HEBO3MOZKHO, Jlo HEKOTOpOH cTeneHH 3ajxadya OOJEruaercs Tew,
4TO GecCMbIC/JIEHHO AaBaTh Kakyio Obl TO HH ObIO JeTaAM3aUHIO
KapTHHBL. BajkHO TOJIBKO OLICHHTb TEMIbI U MacuTabbl AeATeNb-
MOCTH LHBHJH3AIMHH.

Pemalomniee 3HaueHye MMEeT HCKJIOUHTEIBHO KOpPOTKAas UIKa-
Jla BpeMeHy pasBuTHs Texnojoruu. [Tose3no HanoMHUTL, HTO HAY-
Ka M TeXHOJIOTHsI B COBPEMECHHOM CMBICJAE 3TOr0 CJIOBA BOSHUKJH
peero aub 10 mokoseHui ToMy HazaA. ["anuseil 3a10KHUJ OCHOBEL
MEeXaHHKH U 3T0, KOHEUHO, MOC/YKHJI0 Hauanom passutus. M Bor
Terepb, CIyCTs BCEro Januib 350 JeT, TexHosiorus crana pakropom
KOCMUYECKOTO 3HaueHusi, 10O ee BO3MOXKHOCTH y2Ke CeroaHs nepe-
UIaPHYJIH CKPOMHble MaciiTalbl 3eMHOro wWapa, fI oCTaHOBJ/IOCHh
TOJIBKO Ha ABYX IpHMEpax:

a) Tlo npuuuie TeneBUACHUS H np. 3eMJs 1la METPOBLIX BOJI-
Hax M3JyuaeT B MHPOBOE MPOCTPAHCTBO npumepHo | sart/eepy
(ra 3eMJae HMEEeTCsl HECKOJIBKO ThICAY TeJellepeJaTuuKoOB Co Cpel-
Hefl MolHOCcTbI0O ~ 20 x87). SIpKocTHAs TeMnepatypa 3eMJid HaA
MEeTPOBBIX BOJHAX 0KO0J0 108 rpamycoB. 3emJ/is 0 MOLIHOCTH pa-
OHOHM3JYUeHHs] HA METPOBOM JHana3oHe — BTOpOe TeJ0 B COMHed
Hoil cucteMme nocse Cosnua. MowHocTs ee uaayuenuss B 106 paz
HoJiblle, wem y Benepnl u Mapca.

~ 6) BblcoTHbIE SiIepHbIe B3PBIBEI COBEPIICHHO HCKA3U/IH TAKYIO
Ba’KHEHIIYI0 KOCMHUYECKYIO XapaKTepHCTHKY 3eMJH, Kak pajua-
IIHOHHBIE TI0sfca, DTO U3MEHEHHe, BO3MOXKHO, HE «PACCOCETCS» a,

‘IO-BHAMMOMY, OCTAHETCH.

Jlanexko He BCerja 4eJOBEYEeCTRN CO3HAeT MOCJAeACTBUS CBOel
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eKT JesTeJbHOCTH 4YeJoBeuecTBa, KOTOPBIH s MHTepecylouei
Hac npo6/eMbl MOJKET MMeTh peliaroliee 3HaueHue, Peuyb uier o
NPOU3BOJACTBE 3HEPIUH H CTPEMHUTEJbHBIX TEMIIAX €ro YBeJHYCHHA.

B macrosiee BpeMsd ue/J05e4eCTBO OPOU3BOAUT TPUMEPHE:

3.10" spe/cex. Ceftuac yaBOeHHe NMPOM3BOJACTBA HEPTHH IPOUC-
XOmuT Kaxible 20 JeT. DTa TeHICHUUS JOBOJbHO ycroiiuupa. C
TeueHHeM BPeMeHH TeMIbl Npou3BoAcTBa 3Hepruum pactyr. Ilpu
Takux Terxilax uepe3 200 JeT NMpOM3BOACTBO HEPTUM JOCTHTHET
ypoBHsa 3+ 1022 spe/cex uan ~ 1y NOTOKA CONHEUHOM SHEPTUH, [a-
NAoUero Ho 3eMJI0. YUHThIBas POCT TEMIIOB IPOHW3BOACTBA YHEQ-
FHH, 5TO MOXKCT Tpou30iiTi raxe paupuie. JladbHeilllee yBesanye-
HHe NPCH3BOACTBA SHEPTHU NOBJEUCT 3a COGOH M3MEHEeHHe Terio-
Boro pexuma 3emau, Pasymeercs, 10 3TOTO HAUMHAETCH HIMDOKOF
YZIOJBb3CBAHNE COJHEYHOI HEPTHH, HO 3JeCh €CThb Npeie’d-—Be-
pOsITHEE BCEro MoXKHO Oyier ucnosibpsosars™~10% ot Beero noroxa
Tak uan yHaue, Menbule uem 4depe3 300 et Bonpoc GyAeT CTOATH
HCK/II0UKTe1LHO 0cTpo. HekoTopble 3apy0erkHble aBTOPBl CHHTAIOT,
4TO MPUIETCS CTpOXKaiille 3anpeTHTb JajbHeiflllee pasBuTHE i
3acTabu1u34PCBATh SHEPTeTHKY. Bpsia /iy, 0AHAKO, 3TO BO3MOKIIO,
Cropee BCero MOLLHbIE SHEPTeTHUECKHEe CHCTEMbI OVAYT BHIHECEH D!
B KOCMHYECKCe TIPGCTPAHCTBO M 37eCh HEJ0BEUECTBO MOJYUYHT OF-

pOMHBIe (XOTSI BCe-TaKy OrpaHHYeHHblE) BO3MOMKHOCTH PasBHTHS

IIpouece BbiHECEHHST B KOCMOC MOUIHBIX arperatoB HeusOeik-
HO HAUHEeTCs ropa3lo paHblie, B CBA3H ¢ 0OBLIONH paaHalnoOHHO:
OMAacCHOCTHIO, KOTOPYIO NpelcTaB]derT pasMelleHHe TaKuxX ycTa-

HOBOK Ha BOMJIG, a TakykKe B CBSI3H ¢ HeOGXOAUMOCTBIO ITOCTAHOBKY

9KCIEPUMEHTOB U OPraHN3aUUH HOBBIX BHAOB HMPOU3BOACTBA, TPC-
Gylomux GOJIBbIIMX POCTPAHCTBEHHBIX MacwTatos., XapakTepHo.
uTO YyiKe ceifyac BLIABUIAIOTCS CMeJble, HO /BMOJHE peagbHbIC
MpPOEKThl BaXKHLIX KCIEPHUMEHTOB, HCIOJb3YIOUIHX KOCMIIECKHC
6a3nl. Hanpuwep, npoexr Kapaaumesa—Cablia ycTaHOBKH HA HC-
KyccTBeHHOM crnyTHuke JIyHbl paanonntepdepomerpa. Mmento no
THM TpHYHHAM MTHOHEPCKHE HCCJeJ0BAHHs] KOCMOCA W BBIXOZ Ty-
a 4eJqoBeKa HMEIT BCEeMHPHO-HCTOpUYECKOoe 3HAUEHHE, HaAMHOTO:
npeBocxoasiulee noasurn Koaym6a W APYrHX OTBAXKHBIX MEPBO-
OTKpbIBaTeJell 3MOXH BEJIHKHX OTKDBITHIA.
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KoJlb CKOpPO UeJOBEYEeCTBO C HeH30eXKHOCTbIO HAYHET OCBaM-
BaTh U npeoGpasoBbiBaTbh COJHEUHYIO CHCTEMY, €rO  SHEPTeTH-
yecKHe M MaTepHajbHble pecypchl HEMMOBEPHO BO3pACTyT. Benu-
upna ~ 1033 apz/cex He ABAASTCS MpeNEOM, TaK KaK YacTh MaCChl
MJaHeT MOXKEeT ObITe :LI0Jb30BdHa KaK ropiouee MJst TEPpMOTLED-
HBIX peakuuii cnHre3a. Ilo pasHbiM KPUTEPHAM, MOMKHO CHHTATD,
Y0 1IKaJga BPEMEHH OCBOEHHS M NpeoCpa3soBaHUsi 1eJ0BCUCCTBOM
CoOJIHEYHOH CHCTeMbl NOPsAKA HeCKOJbKHX ThICAY JET, BO BCAKOM
cayuae </10* jer, T. e, HUUTOXKHO MaJsia MO CPABHEHHIO C KOCMIU-
geckumu mikadamu, OTCIONa caelyeT BaKHeHINiH BBIBOL: €C/IH
s TajakTHKe HMEIOTCS LMBUJIH3ALNM, TO OYeHb MHOIHE, €C/IH He
GOJIBILHHCTBO, JAOCTHIVIM YPOBHS TEXHOJIOTHYECKOro pasBUTHA, KO-
TOPBIif XapaKTepPH3yeTCs OCBOCHHEM NPOHU3BOACTBA SHEPTHH ™ 10%
apejcex M Cepbe3HbIM NpeoGpasoBaHueM  «CBOHX> MI2HeTHBIX
cucteM. JIuneiiHble pasmMephbl HCKyCCTBCHHOM Ounocdepsl ~ 101°
1015 ¢4 BrOJiHEe BO3MOZKHBI. Mbl HHYEro 371eCh HE TOBOPHM O BCS-
KMX KOHKPETHBIX [POEKTaX TNepeycTpoiicTBa MJIAHETHBIX CHCTEM.
KOTOpblE VyKe HMEKTCs, Hanpumep, o cpepe Jaiicona(cm. [11)
Ilesio coBcey He B 3TOM. Bakua TOJbKO OlEHKA [OTCHIHAL-
HBIX 3HEPreTUUECKHX BO3MOXKHOCTel TAKOH «CBEpPXUHBHII3ALHHY

Ho MOKHO .11 OTpaHMYHTbL Pa3BUTHE U pacrnpocTpancHie pas-
YMHOIl KH3HH TOJBKO AaHHOl MIaHeTHOH cuctemoil? 1 avmaio,
yto Het. Her u He MOMKET GBITh OTpaHHUEHUI BO3MOKHOCTEIl TaKoH
BBICOKOOPTaHH30BaHHON (QopMe CyIeCTBOBAHHS MaTepHH, KaKoO-

BOIH SIBJIACTCA KH3Hb.

B npuHuMne BO3MOXKHA, HanpuMep, Takas cutyauus, Ocsoun
CBOIO NIJTAHETHYIO CHCTEMY, BBICOKODA3BUTAS HUBHIH3ALHA HAUHET
npouecc «1u(ysun» K coceanny ssesaam. HeoGsazareapto paxe.
yTo6GBl OHH HMEJM CBOM ITaHEeTHble chcTeMbl. DBelb pasyMHbIe
CyLleCTBA BIOJHE OCBOMIM TEXHHKY CO371aHHs —HCKYCCTBEHHOM
Guocdepnl. [IpeoGpasopanie OKPECTHOCTEH coceHeH  3Be3JIbi
MOMKET 3aHSTb HECKOJbKO Thicsu JeT, TpaHcrmopTHpoBKa TyAa

MaT’epHﬁ[O‘B HSIED 3alMeT HeCKOJIbKO COT JIeT, T- €, MeHbllle, YeM

BpeMsi, noTpeGHOe /st peoGpa3oBanlis 3Be3ibl-cocefikd. «Opra-
HH30BaHHas» TakuM o0CGpa3oM 3Be3Ja-cocellka B CBOIO ouepelb
craner nentpom A Gyanu. MoxKHO 0KHAaTh, YTO TAKOH AU PY3-
HBII MpoIlecc, COBeplleHHbIH 10 eIMHOMY IUIaHy, OXBATHT BCIO
raJakTHKy 34 BpeMy MOpsilka HeCKOJbKHX NeCATKOB MHJ/JIHOHOB
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aet. Ckopee Bcero, ato GyneT naxe GouicTpee, W00 PasBUTHE TAKOH
CBEPXUMBUIN3AIUN OyIeT PATH He TOJBKO KOJHUYECTBEHHO, HO ¥
KauecTBEeHHO,

Peannzanus Takoro npoeKkTa MO3BOJHT IOBBICHTb YpOBeHb
NpOU3BOACTBA 3Heprun 1o ~ 104 ape/cex nnu naxe Goablue. Cyures
CTBEHHO, UYTO He BUJHO MNpPHYHH, NoueMy Obl B HEKOTODHIX rajaKTh-
Kax pasBuTHE LUBHJIM3AIHH He nouwio Taxnm obpasom. Orciona
caelyeT BTOPOil BBIBOZA: MBLICJHMBI TaKHE UHMBHJIH3ALHH, KOTOPbIE
OCBOMJ/IH NPOM3BOACTBO 3Heprun Ha yposHe ~ 10* gpe/cex u co3-
naJ| MCKYCCTBeHHYIO duccdepy B Macmrabax 3Be3JHOI CHCTEMBI,
T. e. B npenenax ~ 1022—10% cu. ’

MBIl 14/1eKd OT yTBepIKAEHHS, YTO OOPUCOBAHHAS BBILIE xap?
THHA eCTh HeH3GeXHblil NyTb pPa3BHTHS BCAKOH UUBH/IHM3ALHH.
HyHo sICHO MOHHMAaTb, 4TO Ha 3TOM IyTH Pa3BHUBAIONLYIOCH LH-
BHJIH3ALUIO OXKHAAIOT rayGokue Kpusuchl. ¥ ouenb BeposiTHO, 4TO
KaKoi-1H00 H3 HUX OKaxKercss pOKOBbBIM. MoxHO yKaszatb HA
HECKOJIBKO TaKHX BO3MOMKHBIX KPH3HCOB-IPOTHBOpeUHi, KOTOpble
BHLEHBI yxKe ceffuac.

a) CaMOyHHUTOXKEHHe B pe3yJbTaTe TepMOsIIepHOil KaTa-
cTpodbl MM BOOOLIE OTKPBITHE, KOTOPOE MOMKET NPHUBECTH K He-
NPeIBUAMNMBIM U HEKOHTPOJHDYEMbIM MOCAEACTBHAM.

6) T'eneTnyeckaa OMAaCHOCTb.

B) Ilepenpon3BoacTBO HH(OpPMALHH.

r) OrpaHuuenHHas eMKOCTb MO3Ta HHAMBHIYYMOB, YTO MOJKET
IPHUBECTH K Upe3MepHoil crenuanausannm.. Takas cuTyauus ypepa-
Ta BBIPOZKJAECHHUEM.

1) Kpusnc, cpsizanublil ¢ MOsBJAeHHEM HCKYCCTBEHHBIX pasyM-
HbiX cyiiecTs, [lo/kHBl OBbITH M APYTHE THIBI KPH3HCOB H MPO-
THBOPEUHH, 0 CYIIeCTBOBAHUH KOTOPBIX MBI ceiidac U He NOAO03pe-
BaeM.

Hakonen, o61mecTBo MOXKeT ¥ He TOHTH MO MyTH «KOJHYECT-
BEHHOM» 3KCIAaHCHH. 33aKOHCepDBHDPOBAB YpPOBEHb 3HEPreTHKH, 3a-
"TPETHB BLIXOJ (HEKOHTpPOJHMpPYeMBblH) B Kocmoc, iMBUAKH3ALHUST MO-
J)KeT [OHUTH 110 HeKOoeMy NYTH «KaueCTBEHHONO CaMOYyCOBEpIUIeHCT-
BOBaHHUS», NOABATCS COBEPLUIEHHO HOBble HHTEPECH.

C Moell TOUKH 3peHHUSI, TaKasi CUTyalHUsl [aBHOCHJIbHA BBIPOK-
nennto. Ho momyctum, uto 310 He Tak. B TakoM ciayuae, s moJa-
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rafo, HUKTO Bce JKe He CTaHeT yTBepK1arTh, HTO Takasi «IoTeps
HHTEpeca» ecTb eAUHCTBEHHO BO3MOKHBI THII PAa3BUTHA.
OGcysnaeMble BOMPOCK HE HOCAT TaKOro Yy CX0JaCTH-
JeCKOro COAepKaHud, KaK 3TO MOXeT Ha nepBblil  B3MVIAA MOKA-
satbes. Jasi npoGsaembl yCTaHOBJCHHSA paJAMOKOHTAKTOB  (4TO
sBJsieTcs IpejiMerom Haulel KOH(EPEHIINN) BO3MOKIOCTb CYULE-
CTBOBAHHS CBEPXIHRAMH3ALNMI. pacnosaraiolin SHEPreTHKOH
~10%3 u naxe ~10%ape/cex, uMeeT pellalollee 3HaueHue. Kaxk 3To
GyleT BUAHO H3 CJIELYIOLLero J0K1aia H. C. Kappaauesa.
OcTaeTcs oOCyauTh elile OMUH BOMPOC. OyAyT JH TaKHe

‘CBG])XHHBHJI1133‘.1‘}11«1 poolile I1OChbLIaTbh pamrocuma;xm C [eJabto

yCTaHOBJlCHHS[ KOHT'&KT‘OB? BOHpOC 270T B SI{ELIHTG(TII)HOH CTENEHU

PUTOPHYECKHH, Cusienyer, npexnae Bcero, HMETb B BHAY, 4TO AJI
cBepXIMBUIN3ALHA HAllA 1 nonpobuble eif LMBHAK3ALNY, naio;m-
jfecs Ha >MOpHOHAJILHOM yPOBHE, JIPEACTABISAIOT Opr)RIHbIH WH-
repec. Beb nuTEpecHo e AJA Hac He TOJBKO mepBoOBITHOE 06-
{1eCTBO, HO JaxKe obllecTBa MypaBbeB, nuea u np. He menee HA-
repecHbl M BaxKHBI ISt HAC jeTaj| CTPYKTYpbl M OpraHu3aili
npocTefInX MHKPOOPT aHH3MOB. Pannocpsisb BO3HHKIA coBceM He-
naBHo. Mimeerca enle BONPOC — Gyner Ju U B JdajbHEHIIEM palno-
CBSI3b UTPATh OMpelessiouyio  poJb. Ckopee Bcero—aa, ecji
HAIIM [pEACTABJEHHs O Npupoie H €€ OCHOBHBIX 3aKOHOMED-
HocTAX BepHbl. VGO n0Kas3aHo, HIO M3 BCEX Mblcm"mmx TUIIOR
¢BSI3H PAJNOCBSI3b ABIACTCA naubonee >KOHOMUUHOH U HHPOD-
MAaTHBHOI. )

Haxgouel, Mbl YHCTO OOBEKTUBHO, IYTEM HaOAI0AeHHH, MOKEM
3aMeTHTh BecbMa ylaJjeHHble OT Hac CBEPXIHBH/IN3ALHNH [OTOMY,
4TO CBSI3aHHBle C HUMH OODBEKTH HE [OAUUHAIOTCA 3aKOHOMED-
HOCTSM HEKHBOH MaTepuu HJH NPUBOLAT K XapakKTepHCTHKAM
YAUBHTENbHEIM H [aXe HEeCTECTBEHHLIM. Mul noouan K npoodie-
Me «KOCMHUeCKoro uyaa»-—HabjiofaeMble H3fajiexa NpOosABJICHI
KOCMHUECKUX MACHITA60B  [eATeJbHOCTH DPasyMHBIX — CYLHECTR
(cM. [1 D

Tak o6CTOMT Aeso C IIOCTAHOBKOHM BONpoca © RHEIEMHBIX
UMBHJM3ANMSIX M O BO3MOXKHOCTSIX YCTQHOBJIEHHsI KOHTAKTOB C
sgumu. CJeayeT NofuepKHyTh, YTO pellaiolilee CJ10BO NPHHAMICKHT

‘Tellepb SKCIEpPUMEHTY, HaOJIOJeHHAM, pasyMHO H NIaHOMEpHO

NocTaBJEHHbIM. B 2TOill CBSI3H BO3HUMKaeT Takoii Bonpoc. ITouemy,
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HanpuMep, npobjaema TepMOSIJEPHONO CHHTe3a IIpHBJEKaeT K
ceGe u BceoOliee BHUMaHHe, M OCpOMHBIe cpeJcTBa, a mpobdaema
BHE3eMHBIX IIUBHJIKH3AIUH, 3HAUeHHe KOTOPOI 1Js BCEX acleKToB
NeATeJbHOCTH UCJIOBEYeCTBA TPYIHO [Ha)Ke IEpPeOLeHHTh, Haxo-
JNUTCS 10 HAcTOSIIero BpeMeHH B 3aYaTOYHOM COCTOSIHHH? A
MexKly TeM, yzKe celuac, 3aTpaTUB CPeACTBa, XOTS H HeMaJble, HO
HaXOAAUIHECS] B PA3YMHBIX Tipejejax, Mbl MOXKeM CYLleCTBeHHO
NpUOIU3HTBCA K pelleHnio npobaeMbl, Belb W TepMoOsaeplUMKIH,
pacxoaysi OTPOMHBIE CpeICTBa, BoBce He 0epyTcsl cpasdy XKe ocy-
IIIeCTBUTE TEPMOSIIEDHbIH CHHTE3 H 1aTh HEPTHIO C MpHEeMJIeMbIM
KI1IL, OHu nocreneHHo 1 MJIaHOMEpPHO pellaloT OTAedbHbIe dusn-
yeCKHe 3a1aud, IpUOAMKaloUMe UX K pelieHnio ocHosHoil npod
JeMbl B HeollpedesdeHHO JaJekoM GyaylueM.

He BuaHO cepbe3HbIX MPUUHH paccMaTpHBaTh NpolaemMy BHe-
3CMHBIX UHBHIM3ALHHA MeHee BayKHOI, YeM OCVIIeCTBJeHle VIIpaB-
JISIEMCH TepMOSACPHOR peakxIui. A

™

B 3ak/aicuenne g xoTed .Obl NOAUEPKHYTh, YTO JJISI MCHS BeJH-
YaHIIANM, MOLJUHHBIM UyA0OM ObLI10 OBl J10Ka3aTeJbCTBO, UTQ HH-
KAaKHX «KOCMHYCCKHX uyaec» HeT. TO/NBKO CNEnHaJncT acTpoHOM
MOXKET C SCHOCTHIG HOHSATH 3HAaueHue Toro (Gakra, urto us 102!
3pesl, cOpasyiounux Halg:ol1aeMyw HaMn uacTb Bceeaennof
(~1CY ranakrtuk no ~10!'! 3Be3x Kaxkzaasi), HU OJHA HE UMeEeT
0K0/10 ce0s1 ACCTATCUHO PA3BHTOH HMBHJAM3ALMH, XOTH IIPOLEHT
ABE3J, HMEIOULIUX BOKPVT ce0s MJTaHCTHBIe CHCTeMbl, T0JKeH OBITL
JI0CTATOYHO BBICOK.

OUCKYCCHUHA

. A. T'ypsaaan. HenoustHo, Ha kaxkom ocuopanuu M. C.
[Ix10BCKHiI TIpUHAMACT NPOAOJIKHTENbHOCT UHBHIH3AIMH HA
JAHHOH TMJaHeTe HJAH B NJAHETHOH CHCTeMe BOKDYI JaHHOI 3Bes-
abl nopsaaka 104 mer? ITouemy 5Ta npoOLOMKHUTENBHOCTD HE MOXKET
ObITb, CKaxKeM, OKOJO MHJIJAHApAA JEeT, T. €. NOpsiaKa IPOLOoJIKi-
TEeJBHOCTH KU3HH camoll 3Be37bl. [I0CKO/IbKY Mbl He MOXKEM YKa-
3aTb TeX NPHYHH WM (HaKTOPOB, €CTECTBEHHOTO WJH HCKYCCTBEH-
HOro xapakrepa, Kotopble MOTIH Cbl CTaBUTH Ipejest NPOL0/IKH-
TeJbHOCTH LMBHAM3ALMM Ha MNJaHeTe, TO BEPOSTHOCTb BCTpeuae-
MOCTH LUBHAN3ALKi BOKpYT okpyxxkatownx Coanne 3Bes31 10/1KHA
Pe3KO MOBBLICHTHECS., ITO OGCTOATEILCTBO MOYKET BHECTH CYLLCCT-
BeHHBIE H3MeHeHHss B NMpUBeACHHble B JOKJaje PacCyxaeHH.

U. C. lkaockuin. TpyaHo JONyCTHTh: UTO LUUBUAH3ALMH
MOIYT CYILECTBOBATH OYeHb A0.aro. [lo-Buamvomy, 3a Bpemd
109 jseT UMBHAM3ANUM AErPALUPYIOTCA (H3BECTHO, HANpHUMEp, 4TO
mypaBbi cyiecTByioT 200 MuJIJIHOHOB JeT).

4. B. Seapnosuu. 1o GesocHoBaTeabHAsi TouKa 3penus. Hu-
KTO a priori He MOMeT yTBEPKA1aThb, KAK [IOHAET pasBuTHe 0OLIECT-
Ba yepes Tobicsiuy Jer. Tem Gonee 3TO OTHOCHTCS K BHE3EMHDBIM
UHBHIH3AMHSINM, O KOTOPBIX Mbl II0OKa 4TO HHYEro He 3HaeM.

B. A, KorteabHukos. 51 NOJHOCTBIO COTJIACEH C TeM, UTO He3a-
YeM «YHUUTOXKATb» BHE3eMHble LMBHAM3ANNHU, VX HYMXKHO HCKATh.

b. B. Kykapkuu, He JanuieHo mntepeca BbICKa3aTbh HECKOJb-
KO c000pagkenuit o Toit HH(popMaLUK, KOTOPYIO MOKET 1aTh ONTH-
yecKas aCTPCHOMHSI B OTHOLIEHHM BbIOOpa 00BEKTOB A5 HOUCKOB
Cpeln HUX BO3MOXKHBIX IJIAHETHBIX CHCTEM, MOTYHIMX 0Ka3aTbCs
HOCHTEJISIMH APYIHX IIHBUIM3ALHE,

Hasuune Tak Ha3blBAaeMBIX «HEBHAMMBIX CIYTHHKOB», 00Ha-
PYZKEHHBIX YV HEKOTOPbIX OJHzKafllinX 3Be3J Ha OCHOBAHUU TEpHO-
JUUECKHX KoJaeGaHui OKOJIO NMPSIMOJMHEHHO JBHUIalOIerocs LeH-
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Tpa TAXKECTH CHCTeMBI, MOXKET CTaTb ropasjio Gojee HaleXkKHBIM
CBHUIETeJLCTBOM HAJNuMs MJAHETHBIX CHCTEM, YeM 3TO MNPHUHATO
aymatb. Tak, cuuraercs, 4TO MHOFHE OCOGEHHOCTH «HEBHIMMBIX
CIIyTHHKOB» CBUJETE/LCTBYIOT He B I0Jb3y HX HIEHTHQHUKALUY
¢ miaHeTHbIMHM cHcTeMmamu 'tuma Hamell ColHeyHOH CcHCTEMBI.
JlelicTBUTEIBHO, MACChl MOJYUIAlOTCs] OObLIYHO 3HAYUTENBHO GOJb-
we Mmacchl IOnuTepa, opOuTHl 3aMEeTHO 3KCUEHTPHUHBIMU (3TO
BPSIA JH CHOCOGCTBYET BO3SHMKHOBEHHMIO BHICOKOPA3BUTON OpTaHH-
UyeCKOH KH3HH), a CAMH «HEBHAUMBIC CNyTHHKH» 00HAPYXKHUBAIOT-
csl IPEHMYIIECTBEHHO Y 3Be3I-KapJUKOB MO3MHHUX CNEKTPa/bHBIX
xaaccoB (06buHO M, 4TO TOXe He B NOJb3Y BO3HHKHOBCHHS JKH3#
HH B CBSI3H C HH3KO{l TeMIepaTypoil Ha BO3MOXKHBIX IlJlaHETax).
XoueTcsl BbICKA34Th HECKOJLKO BO3parKeHUH NMPOTHB 3THX paclpo-
CTpaHEHHBIX apryMeHTes.

Euwe B 1951 romy Obliu BBICKA3aHLl COOOpa)KeHUsi O TOM,
UTO HeJb3s TAK YIPOLIEHHO NOAXOAUTL K npobjieMe «HEeBHINMBIX
CNYTHHKOB», Kak 3T0 0GBIYHO jesaercs (cM. Tpyasl nepBoro co-
BellaHus Mo Bonpocam Kocmorouun, crp. 352, Max. AH CCCP,
M., 1951). OGbiuHO NyTeM H3MEePEeHHH, TPOBEAEHHbIX MeToAaMH
doTorpadnyeckoil acTpoMeTpui, 00HApYKUBAIOTCS KOJeOaHHs
5Be3bl OKOJIO LEeHTPa TAMKECTH CHCTeMBl. DTH KojeGauus 00b-
SICHSIIOTCA MPOCTBIM KEMJIEepPOBCKNM  JBHKenneMm (3ajaua JABYX
rpaputHpyiomux tea), OaHako Mbl B JAEHCTBHTEIBHOCTH MOXKEM
JMeTh JeJ0 He C OJHHM «HEBHAMMBIM CMYTHHKOM», a C CHCTEMOH
HECKOJBKUX NJaneronogobubix Teq, [MpubGanxkenHast COU3MepH-
MOCTL 11€PHO/I0B O0DALLCHHS TAKUX NJAHET HeH30eXKHO NMpUBeleT
K LUMKJAHYHOCTY, onpeaensgeMoll INepHOAOM ouennii, Takasa LIHK-
JHYHOCTb OyJeT, eCTeCTBeHHO, HHTEePHPEeTHPOBAThCA KaK ABHIKE-
nue oduoeo Tena, KomOGuHAINS HECKOJLKHMX KPYrOBbIX NEPHOAH-
YECKHX BHKEHUH MOMKET CO31aTh BHANMOCTb 3HAUMTEJIBHOTO
SKCUEHTPHCHTETA.

B KauecTBe WJIOCTpPAlMU g NPHBOXKY B NPOH3BOJBHOM JIH-
HefinoM MacwralGe rpapuku aspuxenus ConHua OTHOCHTEJNBHO
ueHtpa tsaxectr COMHEUHOH CUCTEMBI 3a CEMBIECHAT JET B NPAMO-
YIOJIBHOH cHCTEMe KOOpJAMHAT, MHOA0OHO TOMY, Kak 3TO JeaaloT
aCTPOMETPHCTLI B OTHOLIEHHH ABHIKEHHsI 3Be3Jl C «HEeBHIMMBbIMH
CIlyTHHKaMu», $ MCKyCCTBeHHO ocpelHsAJ OJHU3KHE N0 BpeMeHi
MOJIOKEHHUSI, KaK 3TO NOYTH Bcerja Jenaercs Ipd HCCAeJ0BaHHH
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«HEBHAMMBIX CNYTHHKOB». OcpenHeHHe TMpPHBEJNO K 3HAUHMTENb-
HOMY CrJIaXkKMBAHHIO JOBOJbHO 3aMeTHOH (XOTA M CHJIbHO MEHso-
1ieicsl co BpeMeHeM) BOJIHBI, BBHI3BAHHOH rpaBUTAIMOHHEIM BO3-
neiicteuem IOmutepa. Kak BUAHO, OTHAeJbHbIE «HOpMaJbHbIE»
TOUKH XapaKTepH3ylOTCs 3HAUMTEJNbHOH AHCIepCHel, HO UX COBO-
KYIHO(Th JIOCTATOYHO YIOBJIETBODHTENBHO NpeACTaB/seTcss opOu-

e !
1910 1360 208

Puc. 1.

TOH ¢ 3HAUMTEJABHBIM SKCHEHTPHCHTETOM H C MEpPHOAOM OKOJO
60 ser. O6bsACHeHHe STOMY JerKO HAaWTH B MPHOJHXKEHHOH cou3-
MepumMocTH nepuonos obpamenus IOnurepa n CarypHa—aByx
HanGosee MaccuBHLIX nuaner Haweil CoaneuHoft cuctembl. IlaTe
nepuonos obpautenus IOnurepa cocrasasior 59.315 ser, a aBa
neprona Caryprna 58.915 zer.

Cpapuute rpaduk asukenuss CoaHla ¢ COOTBETCTBYIOUIHM
rpaduKoM ABMKeHHS «JeTdlleil 3pesnnl bapHapaa», KoTopyio ne-

_mouctpuposan M. C. lkaosckuil B csoem nokaane. Jlerko yoe-

AUTbCA, YTO AMCNEPCHs OTJAEJNbHBIX TOUCK TaM TaK JKe CpaBHUMA C
aMIINTY 0l caMoro siBjenusi. Bennka BeposiTHOCTb TOTO, YTO Mbl
3/leCb HMeeM JeJ0 He ¢ OJHUM CIYTHUKOM, a C CHCTeMO# - psja
Ted. ITO NPHJIOKUMO U K APYTHM CHCTEMAM 3Be3[ C «HEBHAMMBI-
MU CIyTHHKaMHUY.

Heo6xoa1MMO OTMETHTb, UTO CMELIeHHs 3Be3J OTHOCHTEJbHO
LeHTpa TAXKECTH HAXONATCSA BHYTPH COBPEMEHHOH TOUHOCTH acTpo-
MeTpUUeCKHX H3MEPEHHH 1 UTO JIMLIb MHOTOUHCJIEHHOCTb H3MepsIe-
MbIX CHHMKOB, HACUUTHIBAIOLIUXCS N€CATKAMH, & MHOTA COTHAMHY,
N03BOJISIET BEHIABIATh Takue KOJeGaHHs.

K coxaneHuio, coBpeMeHHasi acTPOMETPHUs I0Jb3yeTcs CTa-
PBIMH METOLAMH H3MepeHHs AJUHb (JAHHeHHas IKaxa W MHKPO-
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metp). Kpome Toro, 3epo ¢poTosMyabcui U TypOyJIeHuusi 3eMHOH
aTMochepbl CTaBAT €CTECTBEHHBI[ Tpeies TOUHOCTH M3MepeHHH.

B CBSI3M CO CKA3aHHBIM COBEpIIEHHO HEOOXOAUMEI paboThl B
cJeyIOINX HanpaBJeHHaX,

(1) PaspaGoTka HOBBIX MeTOJAOB H3MepeHHs IJIHHBL (Hanp.,
yiHuTep(epeHILHOHHEIX )

(2) ITouckn BO3MOIKHOCTEH H3MEPATH B3aWMHble PACCTOSIHUA
6AH3KUX (B KapTHHHOI IJIOCKOCTH) 3Be3J, NOMUMO W3MEPEeHHi Ha
thoTOorpaduax.

(3) BoiHecernue nOAOGHBIX H3MePEHHH 3a 1peaesa aTMocPepsl.

[Tpu yanauHom paspelleHHH [OCTaBJIEHHBIX 3alay TOYHOCThH
H3MEDEHHE BO3pacTeT Ha JABa WM JlaXKe Ha TpHU NOPALKaA, om0
14CT BO3MOXKHOCTh YBEPEHHO M3MepsiThb H pasiesaTh HHTepdepu-
pyoume koJjeGanusi. BeposiTHO, MacChi  OTJAEJbHBIX CHYTHUKOB
GyIyT NCJAY4YaThCs MEHblle, HeM Macca TIHIOTeTHYeCKOro TeJa-
rpaBUTAIIHOHHBIM BO3JCHCTBHE T KOTOPOro Mbl [OJIMEHSICM CYM-
vMapHee BO3JAECTBHE HeCKOAbKHX maner. Taxkuwm o0pasoy, Asa
RO3PAYKEHNST (IKCUCHTPUCHTETH CpOHT n GOJbIUME MACChl) OTHA-
Aa10T.

«HepuaumMble cnyTHHKU» OOHAPYZKEHbl HC TOJABKO V  KapJu-
KOB CIIEKTPadrHOro Kiacca M, 1o M y HEKOTOPBIX 3Be3l KJjacca
K. Her HHKAKUX OCHOBAHWH OTBEPTaTh BO3MOMKHOCTL HX o0HApY-
JKeHust 1y 3Be3/l COJHeUHOro THIa. YcHeliHoe pelleHde chopmy-
JMPCBAHHBIX Bblllle NMpobJaeM HEeH30ekKHO TNpHBEIET K BO3MOXK-
HOCTH BecbMa Jerko cOHApYKUBAThL MJIAHETHBIE CHCTEMLI Y COTeH
OauKalnx X Hav 3Be3 /L.

Beavoxxken U ¢poToMeTpHUecKHil c1ocob oOHapyKeHns NJIaHeT.

Ecau Gbl BooGparkaemblii Ha0J/1101aTeb, HAXOAsIHACH HA OJHOH
H3 He CUYeHb Y/JaJeHHLIX 3Be3J, PacloJOXKEHHOH B IJIOCKOCTH Op-
6utnl IOnuTepa, Hayaa cucteMaruyecKu (pOTOMETPHPOBATH HallR
Counlie, To oH 00HapyKu/a1 Obl, uTo Uepes Kaxasie 11314.84 cyrox
npoucxoaut ocaataenne Coanuna Ha 0.01 3Be31HOH BeJHUHHBL
D1 ocaalbiaeHus, eCTeCTBEHHO, BbI3BIBAIOTCH IEPUOAMYECKH [O-
BTOPAIOMUMUCS TpoxoxAeHussMu  IOnutepa no ancky Coanila.
[Tpoa0MKHTEIBHOCTh KOJbeOOpa3Horo 3aTMEHHsI COCTABHT BCe-
ro JIHIIL TPOE CYTOK C UeTBEepPThbIO, 4 HHCXOMAsias U BOCXoAsad
BeTBU OyAYyT AJWThCH MeHee yaca Kaxpaas (HeOoJblloe H3MCHe-
Hue 6JeCKa, CBA3aHHOE C TIOTeMHEHHEM COJIHEYHOro HCKa K Kparo,
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HEMHOTO WCKPHBUT [UIOCKHE MHHMMyM). B 3eMHBIX yC/OBHSX,
Korja mu3-3a TypOyJeHTHOCTH aTMOC(ephl n HEBO3MOZKHOCTH TOU-
HOTO yueTa IOTJIOIIEHHs' B Hefl cBeTa Helb3si JOOHTBCS TOYHOCTU
usmepenust Boimre 0.01 3Be3/(HOH BeIMYHHEBL, 3ajaua toTomMeTpH-
YecKOro oGHApY¥KeHHs IIAHET JOBOJAbHO Oe3HajexHa. Ho BoO
BHeaTMOCGhEPHBIX VCJAOBHSX, yiKe [pH COBpeMEeHHON  MeTOIHKe
51eKTpO(GOTOMETPHIECKHX H3MEpEHHH, TOYHOCTh  MOZKCT ObITh
MOBBILIEHa OoJee yeM HA MOPUIOK M «3aTMEHHs», BOLISHIBAEMBIC
MPOXOKAEHHEM IJIaHeT, CMOIYT GBITh HA/eKHO 3aperucTpupoBa-
e, HeoGxomivo yike cefinac Gotee noapoGHo paspabarteiBath
nporpaMMmy M0JCOHBIX TTOHCKOB.

OueBuaHO, UTO ONTHYECKAHd aCTPOHOMHSH, OCOGEHHO B YCJIO-
Bisix BHeaTmochepHBIX HaOMOJeHHH, MOMKeT 1aTh LHeHHeHIIYIO
HHPOPMATLITIO O BO3MOZKHBIX TIIAHETHBIX CHCTEMAX, & C/IeJ0BAaTeIb:
HO, H O BO3MOXKHDIX BHE3E€MHBIX HHBHIH3ALHAX,

J1. 1. Mapruinos. [1pu BoiGOpe  BO3MOXKHBIX  OOBEKTOB /11
IBYXCTODOHHEH CBA3H C BHE3EMHBIMH LHBHJIH3AUNAMI 10BOJIBHO
VBEPEHHO MCKII0YaeTcst psifi 00LeKTOB. ITO, NperKae BCErO, TOpsi-
qie 3Be3bl, Jlasg pasBuTHS Pa3yMHOH KH3HM Ha IIJAHETE HYZKHbBI
OUeHb OOJbLIHE IPOMEKYTKH BpeMeHi LI MOANOTOBUTCABHBIA
5TanoB— PAasBLUTHsS JKU3HH BooOle, HAUHHAS OT CAMBIX MPUMHATHB-
neix opm. Mesxk 1y Tem, ropsune 3Be31bl—MOA0AbIC 00beKTEl. €
APYroil CTOPOHBI, XOJIO/Hble 3Be3/lbl, KapJuKH Kiaacca M, Toxe
RPSA JM HMEIOT OKOJ10 ceds IJaHeThl, 3aCC/CHHbIE [asyMHLIMH
(popMaMu ZKH3HH, TAK KaK OHIl H31y4aloT OueHb Majdo SHEPruu.
Jnuib B HENOCPEACTBEHHOH GJM30CTH OT TAKOH 3Be3Mbl «COJIHCU-
Hasi 1IOCTOSHH2A» gocTaTouHa, Mexay TeM, TeMHble CHYTHHKH C
GO0 (OTHOCHTEJBHO) Maccoil HAXOASATCS BAAJLH OT 3BE3MbI
(0 uem rOBOPAT JJIMHHBIE I1EPHOAB X ofpauienns). Kpome Toro.
HX OPGHTHI CHJbHO SKCUEHTPHYHBL, T. €. COBEPUIEHHO HEIIaHeTHO-
ro THIIA.

BeposTHOCTL COBNajeHus M0 BPeMEHH 1 OJHM3KO B NpOCTpaH-
CTBC JIBY® CXOJHBIX I10 YPOBHIO IHBHH3ALMH, KOHEUHO, OYeHDL
vana. Ho ecan ob6e 3Tu nusuanszanuu OyayT CO3HATE/ILHO HCKATh
Apyr Apyra, LaHchbl BCTpeTuTbest OyAyT BO3pacTath B BBICOKOI{
crereny  (IPEANOJIOKHTEIBHO, ITPOTIOPIHOHANBHO  CTENeHH s
BEPOSITHOCTH COBIAEHHST)

Ouelb MOMOTJI0 Obl CO3HATENbHBIM [IOMCKAM CHIHAJ/I0B 3HAHHC
TOro, KaknM 0Gpa30oM BO3HHKAIOT I1AaHETHbIC CHCTEMBL Yy 3BE3]L.
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K coxanenuio, namu ycnexu B 06JacTH IJAHETHOH KOCMOTOHHE®
cnaGel. I'oBopsi 0 Bpawenun 3se3n, M. C. Ilkaosckuii yxe npe-
nosaraj onpefeleHHblil MexaHH3M—oOpA30BaHHEe [JaHET H3
MaTepHHCKOI 3Be3/ibl B Pe3y/bTaTe POTALHOHHON HEeyCTOHUHBOCTH.
Ho naanersr Moriu Takxke 06pasoBaThCst U3 MPOTOMIAHETHOTO:
o6siaka NmyTeM KOHIEHCALMH XOJOAHOH MaTepuH. YCJIOBUS BO3-
HUKHOBEHMS HX B TOM H JIPYrOM CJyuyae COBCPLIEHHO pasHEble,
PaBHO KaK M 3aBHCHMOCTb MX OT (U3HYECKHX XapaKTepHCTHX
caMoOil 3Be3ILL

Texnonoruueckas craiuss pasBUTHA UUBHIH3ALUH  MOKCET
GBITE KOPOTKOI. UesoBeueckoe OGIIECTBO0 PAa3BHBACTCS COTMACHD
AMAaJeKTHYECKUM 3aKoHaM. B wactHocts, BHyTp:m Kax10fi co?
LUYanbHOH (OpMAUHKM BO3HHKAIOT AHTATOHHCTHYECKHE  CHJIBI,
CTpeMsILINeCs H3MEHHTD HJH 3aMeHuTh 3Ty (opmaruio 1pyroil. Ho
Tpu 3TOM Kartactpoda coscem HeoGs3aTeNbHa, H 1aKe COBDeMeH-
Had (asa KCNOHEHUHANbHOTO Pa3BUTHS uesoBeyecTBa (N0 YHC-
JIEHHOCTH M IO 3HEPTeTHUECKHM 3aTpaTaM) MOXKET, M0 A0CTUIKE-
HuM Geckiaccopoii Gpopmel, mepeiiTu K Gosiee CNOKOHHOMY pa3Bi-
THIO, OCHOBaHHOMY Ha 00J1ce Pa3yMHOM H 3KOHOMHYHOM Pacxoio-
BAaHHH DPECYDCOB,

HesioBeuecTBO nMeeT ellle B CBOeM paclopssKeHHH He HCMOJb--
3yemble HM Cefi4ac 3anachl TeNJaa 3eMHBIX HeAP U rPaBUTAIHOHHOI
sneprun. Tak, Hanpumep, sHeprusi gake MaJoro 3eMJETpPSICEHHs
3HAYHUTE/IbHO MPEBOCXOAUT 3HEDPrHIO B3PLIBA BOLOPOMHOH GOMOLI
(coorBercteenno 1026 u 1024 spe). BaxkHo cHesaTb BBIXOA STHX
TPAHIHO3HBIX 3a4TaCOB YIIPAaBJsSEeMbIM.

Bepoatno, Bcem nuBuausauusiv (B TOM UHCJe M Hamei)
CBOMCTBEHHO CTPEMUTHCSI 3aSIBUTH O CBOEM CYIIECTBOBAHHM MG
MOTHBAM, COCT2BJAOUIMM CJAOXKHBIH KOMIJIEKC H3 JI0603HATEb-
HOCTH (HAayYHOrO HHTepeca), TIIEeCJHaBHs W ajbTpyHaMa, D10 06-
Jerdaer 3a1a4y YCTAHOBIEHHUS CBSA3U MEXKAV HUMH.

’
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MEPEJIAYA MHOOPMALIMKM BHE3EMHbBIMU
LIUBUJTN3ALIAMHA

H. C. KAPJ/IALIEB

Tocy1apeTBeH bl aCTPOHOMHUECKHE HHCTHTYT HM. I1. XK. Ulrepubepra,
MTI'V, Mocksa

I 1aBHOi, HauGoJee NEPCHeKTHBHON CTOPOHOI MOUCKOB CHTHA-
JGE OT RHE3EMHBIX IHBHJIM3AlMIi #ABJSETCS BONPOC O BO3MOXK-
HOCTY TOJYUCHHS C NOMOLIBI0 3THX CHIHAJI0B  GOJBLIOTO KOJK:
agetBa nudopmanuu. Hauborce neccHMHCTHYECKHE  OUCHKH
5TOM CTHOLIEHHH B HACTOSUleC BpeMs CBOAATCS K TOMY, UTO BHE-
3eMHBIX LEBHRJIN3ALNI BooOlIe BO BceleHHON HET H, CjeJ0oBaTeb-
10, BepOATHOCT NOJMYYNTL HH(OpM a0 papua Hymo. Takas To4-
Ka 3pEHHS B HACTOALEe BpEMsi HE TIPOTHBOPEUUT COBOKYMHOCTH
nacaionaeMblx (DAKTOB, XOTS I Kamercs Kpaiihe MaJiOBePOSITHOM.
Mpt 37€ch paccMOTPHM APYroil mpeledbHbiii caydail, HanGosee
ONTUMHCTHYECKHII B CMBICJE BO3MOKHOCTH Npuema HHGOpMANUH
5 GamKafilice BpeMsl 0 TakxKe He NPOTHBOpeUallil HaOMI01aTe b-
4BIM JAHHBIM

[To-BuanMOMY, yKe B HACTOHILCE BpeMs MOXKHO OLEHHUTDH BO3-
MOXKHOCTH Hlepefadyn HHQOPMalWy Ha KOCMHYeCKHe pacCTOAHHA,
ACXOJA M3 M3BECTHBIX HAM 11apaMeTPOB KOCMAYECKAX OOGBEKTOB,
Cpelbl HuyC/IOBHIl ONTHMAJBHOCTH CHCTeMbl CBsi3H. Pasymeercd, B
OTHEABHBIX C/Ayyasix BO3MOMKHO VKasaTb Jullb Gojiee WM MeHee
BepOATHBIE NPEJINON0KEHHsI, HO HEKOTOphle M3 COO0paMeHui sp-
Ag10TCS yXKe OecClopHBIMU. .

Mpur GyneM TOBOPHTH TOJIbKO O BO3MOZXKHOCTH INepeaauu HH-
(GOPMALMA C TOMOIIBIO PAaLMOCBSI3H: MMeETCs LeJblii psifl coo6-
pakeHuil OTHOCHTEJBHO TOTO, UTO ApYrHe CrocoGH (Hemocpern-
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CTBEHHbIe MepeJieThl, IOChIKAa 30HJ0B H T, A.) SIBJSIOTCS TOPasio
MeHee 3(P(heKTHBHBIMHU.

Baknefiium B paccmarpuBaeMoit mnpoGieMe sSBJASIeTCS BO-
ITpOC O TOM, Ha KAKOM ypOBHE HAXOASITCS IMBHIM3AIHUH, OT KOTO-
PHIX MBI HafleeMcsl TMOJYYHTh unopmanuio. OT pelieHnuss 3TOrO
BONpOCA CYLIECTBEHHBIM 006pa3oM 3aBHCSIT TaKHe BaKHeHIue
mapameTpel, KaK MOIIHOCTL TepeflaTuHKka, o6beM mepenaBaemofi
MH(OpPMALHH, BEPOATHOCTL OOHAPYKEHHS H HAJEeKHOCTh peru-
crpauun curianoB. Kak Oyner nokasaHo B JajbHeHIleM, BONpPOC
O CyLIeCTBOBaHUH B J1060H yactu MerarajakTHKU CylepiHBHIA-
saunil (uuBusaM3anuii, npeoGpasyomnx B KOAHMPOBAHHBI paauod
curuajn moiuHoctd Gojiee 10% ape/cex) Momxer OBITH pelleH B
HacTosilee BpeMs IPH MOMOLLH OOCBIYHBEIX PaJHOACTPOHOMHUECKHUX
HaGJIIOICHAH ¢ MOMOILBIO yXKe CyllecTBylouell annapartypsl. B to
7Ke BpeMsl OT TAKKX LMBHIM3ALHHA MOKeT OBLITh 110Jy4eHO MaKCH-
MajbHOEe KOJHYecTBO HH(popMauuu. ITonckn curnanos or nuBuJIN-
3alui, HAXOASIUKXCS NIPUMEPHO Ha HallleM YpOBHe, TPeGyioT MpH-
BJIeUEHHsI OUEHDb CJOYKHDLIX DaAHOTEXHHUECKHX CPEIACTB H B TO XKe
BpeMs] BEDOSATHOCTb VCTAHOBJEHHS KOHTAKTa OCTAeTCHd OYeHb
MaJIoi.

Kax yxe ykaswBasock B gokaane M. C. HIkaosckoro, u3
SKCIOHEHUHAJILHOIO Pa3BUTHS TEXHOJOTHH Ha 3eMJe BLITeKaeT
BO3MOXKHOCTb MPOABJCHUSA NESATeNbHOCTH UMBUJIM3ALHUH B KOCMMU-
uecKux Macutabax. 310 B IepByio ouepelb CBI3aHO C ONPOMHBIMHA
9HCPreTHUYECKUMH MOIHOCTAMH, KOTOPBIMH MOYKET pacrojararthb
BbLICOKOpa3BuTass nuBuausauusa. Hanpumep, wussectHo, uTo B
Hacrosilee BpeMsl MOJHOe KOJMUIeCTBO 3HEPIHH, eKeCeKYH/IHO pac-
XOLyeMOe YeJIOBEYEeCTBOM, cocTaBJisier 6osee 4- 10 spe. Exeron-
HbIH NMPHPOCT 3TOH BeIMYUHBI [0 CTATHCTHYECKUM JAaHHBIM 32
nocsiennue 60 ner cocrasaser 3—49, [1] B pesyabrate 3sTOro
3HepronoTpebJenne exerogHo Bospacraer B 1+ .X pas. Toraa 3a
¢t ner yBenudenue npousoiiner B (14 x) = e pas (xK1). Ilpu-
HuMag x =19, Hafigem, 4To execekyHaHoe TOTpebJeHHe Yeped
3200 et GymeT paBHO eXeCEeKYHIHOMY HEpPTeTHUECKOMY BBHIXOLY
Coanua, 1. e. 410 gpe/cex, a uepes 5800 sieT sHEpreTHUECKOMY
Boixony 10'' spesng tuna Cosnna. IlosyueHHBIE BeJHUHHBI 110
CPaBHEHHIO C COBDEMEHHLIM YPOBHEM pAa3BUTHSI KaxyTCs HEINo-
MepHO GOJIbLIMMH, OZHAKO MBI HE BHAUM HHKAKHX 11PUHIAMNHAJIBHO
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‘Henpeo 0JUMBIX NPUYHH €CTEeCTBEHHOTO HJIH ConMaJIbHOro INopsl-

Ka, M0 KOTOPLIM TeMII poCTa dHepronorpebieHus B GyayuieM ObL1
‘6Bl CYLIECTBEHHO HHXKe NPUHSITOTO.

B cBssu ¢ MNIPUBCICHHBIMUA OLUEHKAMHU uen‘eoo»o6pa3Ho TEXHO-

JIOTHYECKH DAa3BUTble LHBUJIH3ANNH paSGHTb Ha TpH THUNA:

[—rexHoJOTHYECKHH YypOBeHb OJH30K K COBpPEMEHHOMY

'VpOBHIO Ha 3ewmuie; 3HepronoTpebieHne ~4- 10 apz/cex.

[I—uuBuan3anusi, OBJaAeBlIAs 3HEPrHel, HU3JyuyaeMoH
cBoeft 3Be270il (HanmpuMep, sTan NOCTpPOeHHs «chepbl JlaficoHar);
sHepronorpedienne ~ 4- 10 apez/cex.

[[I—nuBuan3anus, oBJaAeBlIas 3HeprHedl B Macmiradax
cBoell rasiakTHKH; 3Hepronorpebaenue ~4-10% apz/cex.

Bpemsi, Heobxomumoe M7 BO3HMKHOBEHHS HMBHJIH3ALUH
| Tuna (mo ombITy Hauled NJaHeTHOH CHCTEMBl), COCTaBJ/seT He-
CKOJTBKO MHJJIMApIOB JeT, B TO BpeMs Kak AJs nepexoga oT 1 Ko
IT tuny norpebyercs He Gosee HECKOJABKHX ThICAT JeT, a oT II-ro
Kk [II-my (maxke mpH yueTe MHHHMAJBHOH cKopocTtH JIHDOhY3U4
JKI3HM B TajakTuke) mnorpelyercs He 6osee HECATKOB MHJJIHO-
HoB Jer, Mcxoas M3 TOTO, 4TO BO3pacT rajdakrtuk Goaee 10 mua-
JUAaPJIO0B JIET, MOXKHO GbII0 OBl NpeANON0XKUTh, YTO KaXKAad rajak-
riika obaanaer uupuiusanueir 111 tuna. B rtakom cayuyae npu
ACTPOHOMHUYECKHX HaOJIOLeHHUSIX MBI JOJXKHBl OblAM Obl 0GHApY-
JKUTh GO0JbIIOe KOJUUECTBO SIBJIEHUH, COBEpPLIEHHO HeoObACHUMbIX
ccTecTBeHHBIM o6pa3oMm. OnaHaxo naH:ible COBpeMeHHOH actpodu-
3UKH, MO-BUAMMOMY, He MAIOT HHKAKHX I[pPSMbIX YyKasaHuii H2
CylllecTBOBaHHe NONOOHBIX sBaeHult. M3 sTOr0 MoXKHO crenaTh OBa
BHIBO/A: JU0O BEPOSITHOCTh BO3HUKHOBEHHUSI IUBHIM3AL NI HUYTOXK-
HO MaJsa (Tak, YTo oHa BO3HHKAET MaJeKo He B Ka)KAOH rajakTu-
Ke), 1160 ypOoBeHb TEXHOJOTHUECKOTO Pa3BUTHA NPHHIUNHAJILHO
OTpaH{ueH MO KaKHM-TO HEM3BeCTHBIM HaMm mpuuuHam, HUTo Ke
Kacaertcs cyulecTeoBanus uusuausauguil 111 tuna He B xaxaoi, a
TOJLKO BeHEKOTODPLIX raJjakThKax, wuau nuBuausauui Il tuna
TOJIBKO OKO0JIO HeOOJBLIOr0 4Yuc/aa 3Be3ld B Haueld ["asakTtuxe, To
9KCIepHMeHTalbHble NAaHHblE, BUAMMO, He HMCK/IIOUAIOT 3TOH BO3-
MOXKHOCTH.

MozxKeT BO3HHKHYTb BONpoc, He GyIeT JiH CJIHUIIKOM pacTo-
UHTEJIbHBIM DAaCXOLOBaHHE YKa3aHHOIO KOJHUECTBAa 3HEPTHH Ha
PpannocBasp nuBuausauusaMu I m [1I tuna. OueBuaHo, yTO 3TO
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e Tak. Jlio6ass cucrteMa C BHYTDEHHHUMH HMCTOUHHKAMH 3SHEprH
JOJIZKHA M3/1y4aTh POBHO CTOJBKO K€, CKOJBKO MAl0T 3TH HCTOY-
HHKH, HHaue ec TeMmieparypa OydeT Bo3pacTaTb. Tak 4To H3JIy-
yeHMe HeU30eXHO, a Ha KOOUPOBAHHE H3JYyUYeHHS, KaK H3BECTHO,
HUKAKOH CylecTBeHHOI 9Hepruu He TpaTtutca. [TosToMy HMKaKOro
JOTOJHHTENBHOIO PACX0Aa 3HEPrHY Ha CBA3b He Tpedyercs, BO-
IPOC 3aKJ/I0UAeTCs JHIIL B BO3MOMKHOCTH CO3/IaHUS Tepejaroliei
1 KOIMpYIoLlel annapatypbl. TepmMoaunaMHUyecku paBHOBecHas
MEXK3BE3JAHBIM H3JVUeHHeM TeMmllepartypa, KaKk H3BECTHO, COCTaB-
JsIeT OT HeCKOJbKHX eIJHUIL 10 HeCKOJbKHX JeCsHTKOB Ipagyco‘&
YTO COOTBETCTBYET JAHAMNa30HY _\'IH.’IJII/XMeTpOBbIX-CaHTHMeTpOBLI.’!
BOJIH, T. €. I C TOYKM 3peHUs TepMOAHHAMHKH HCKYCCTBEHHOC H3
JydeHHe onpaBaaHo.

"Takum 06pa3oM, MOKHO 0XKIAaTh, 4To nusuausamy 11 1 111
THIIA PACHOJATAIOT MepelaTunKaMil O4eHb OOJBIIOH MOILHOCTH.
MoKHO BLICKA3aThL HECKCJABLKO COOCDAKEHHIT OTHOCHTEJABHO Tex
3azau, KOTOpble MOTVT GblTh peLIEHLl ¢ NOMOLLBIO TAKHUX CHCTEM.
[Tpexce Bcero, eCTECTBEHHO NMPEANON0XKHUTh, UTO OIHO H3 OCHOB-
HBIX 3a7au CBI3M MexY LUBHAM3AUUSMHU ABIACTCS Meperada HH-
cdopmauuil oT 0oJdee pasBUTOH IUBHAH3AILHE K MEHee pasBuUTOil,
T. €. MOACHO OXKH/1aThb, UYTO B OCHOBY TAaKHX IIeReIau [HOJ0IKCeH
MPHHIKMI CHTHMAJbHOTO 00vuenus, O6yved nHdoOpMalHed Mew AV
CYNEPUUBUINZALISANMHE  MOKET OCYLIECTBJSITECS HENOCTYIHBIMIi
JUIS HAc MeTodaMyl (Hampumep, ¢ HOMOILBIO OUeHb BBICOKO Ha-

A

NPaBJCHHBIX aH1EHH).

ITepeiiaem reneps K GoJice KOHKPETHOMH OlIEHKE BO3MOYKHOCTE]]
CBA3H Ha OCHOBC M3JIOXKEHHDLIX Bblllle OOUIHX COOOpPamkKeHu,

1. ITo-BHAMMOMY, He BBI3LIBAGT COMHEHNS, UTO COBpEMEHHbBIC
CpPEeACTBA CBSA3H U TeldeBUAeHHS (IPH JOCTATOUHON MOILHOCTIH
nepefaTynKa) NO3BOJASIOT o0ecneunBaTh epexauy a00i nHdop-
Manuy. Bonpochl JIHHIBHCTHKH OyAyT OGCYXKIAThCSl OTAEJABHO,
NOMYepPKHEM JIMUIb [IPHHUHIHAJBHYIO BO3MOXKHOCTb Hepeaauli
J1060H HH(pOpMAlHU ¢ TOMOLIBIO PAAHOTEXHHYECKUX CPEICTB.

- 2. OnnuM M3 BaxKHEHIINX MOJOKEHHH B paccMartpHUBaeMoil
npobJemMe SBJASETCs NPUHIUOHMAJbHAS OLHOCTOPOHHOCTH CBH3IL
IT0 06yCJ0BAUBAETCH GOJBLIMM BPEMEHEM PaClpOCTPaHEHUSs CHT-
HaJOB Ha MeXK3Be3/Hble M MeXKraJaKTHUeCKHe paccrofnus (T. e.
BIVIOTh 10 MHUJITHAP/10B CBeTOBBIX JeT). Pasdymeercs, uTo B TaKHX
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yCJIOBHAX, KOTJAAa BpeMsi PacmpocTpaHeHns CYyIIeCTBEHHO MPEBb-
I1aeT XapakTepHOe BpeMsl Pa3BUTHS HHBUIH3ALNHH (mampumep.

BpeMsl YABOECHHs 3HEPronorpedaeHus IMBU/AM3ALUH), OOMEeH BO-

IpocaMu M OTBETAMH MeXK1y UHBHIH3AUMAMH CTAHOBUTCA Gec-

fMepCIeKTHBHBIM, B JaHHOM cayuae leiecoofpasHee B KauecTn:

OCHOBLI COJeprKaHus nepeiayd NOoJOKITh NPHHIUI Tlepelatn Mak-

cumyma uHpopmaunnu (Kaxias H3 CTOPOH coo0laerT B KaxKablil

MOMEHT BCe, UTO 3HaeT),

3. OnTuMasibHBI AManasod AJs nepeaaud uHpopMaunuu
kocMuueckoyM npocrpaHcTBe. OCHOBHBIMH — (DaKTOpAMHM, OMNpene-
JSTIOLIME  1aJbHOCTL KOCMHYECKOIl DaJHOCBS3H, ABJSETCS MPO-
3PAuHOCTh MEK3BE3IHOM Cpe/pl, BeJMUHHBL alnapaTypHbiX H KOC-
MHUYECKHX IIYMOE, MOLIHOCTb IepelaTunKa H pasMepbl aHTeH:
Mek3Be31Hast Nbliib CHJILHO MOTNJIOMIAeT 3JeKTPOMAarHITHOe U3JY -
yeHHe TPH PACTIPOCTPAHCHHII BOJHEL B IJIOCKOCTH I'anaKTHKH J1+
yacror Buiwe 1018 oy, g uactor Huzke 108 ey cTAHOBUTCA CyLIC:
CTBEHHBIM TOIVIOUWEHUE pajioBOAH B O0Jakax HOHH30BAaHHOIG
MEXK3Be31HOro BoA0po1d. B of/1acTi BHICOKOH MPO3PavHOCTH pac:
noJaraeTess MMHHMYM KOCMHUECKHX HiyMmoB. Beanunna ammaps
TYPHBIX IIYMOB H IIYMOB aTMoc(epbl 3eMIIH, MO-BHANMOMY, MO
KeT ObITb CYIeCTBEHHO YMeHbIIeHa ¢ MOMOUILIO TNPHMEHEHIs
MaJIOUIy MSILIX VCHAHTE/ el 1 BHIHECeHHsl aHTeHH 3a NpeleJnl aj
Moc(epbl, C1e10BaTedbHO, 3TH (DaKTOPbl He SBJSAIOTCS IPUHIH
IMaJBNBIM OrpaHiueniieM, DKBHUBAJeHTHAA TeMIeparypa NpHHIY
NUaJbHO HEYCTPAHWMOrO LyMa MOiKeT OBIThb I[PeNCTaBJeHa B
suge In =71, -T:— T, rae T, u T;— temnepaTtypnl, 00yc/a0B-
JEeHHbIE C HHX POTPOHHBIM H TeMJIOBEIM KOCMHYECKHAM PaJIHOHU3IYUC-
Huewm ¢oua, a 7', = %\1 — 5KBHBaJEHTHAs TeMmIeparypa WyMOB,
00yCJA0B/ICHHAS KBAHTOBBIMH (DIYKTyauusaMu (2 n k— 1ocTosiu-
nele [Tiauka u Boabumana). Ha prc. 1 mpuseeHbl 3aBHCHUMOCTH 1\
OT YACTOTH B COOTBETCTBHH C COBPEMEHHBIMH PaiHOACTPOHOMI-
yeckuMu JdauubiMi [2]. [IpH ycTaHOB/IEHHH JajbHeld CBA3H B Mpe-
nesax Hauleil ["asakTHKH, MO-BHAMMOMY, OCHOBHYIO POJab OyaeT
WrpaTh TEMJIOBOE H HeTelJIOBOe pPajHOH3JIyuYeHHe TajaKkTHue-
cKoro jucka. Cnjowmpas KpuBas COOTBETCTBYET DaJHOU3TIYYe-
HHI0 TaJaKTHUeCKOro JQMCKa B mpeje/naXx =950° mo Ja0arore Ot
neurpa [anaktukd. B sToMm cayuae



rajJJakTHKaMH Hajao NPpHHUMATb BO BHHMaHHE SIPKOCTHYIO TeMIie-
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Puc. 1. Cnekrp 1yMOB BHE [pEIEJIOB
3emHOH arMochepn: — B Ha-
npaBAeHHH Ha HEHTP, — — — — —— B
HanpaBJeHHM HA HoJi0C [anakTHKH.
patypy (oHa Ha BBICOKHX TajJaKTHUECKUX HIMDPOTAX, 00YC/JAOBJIEH-
HYI0 CHHXPOTPOHHBIM H3JyuYeHHeM rajo ¥ MeraraanakTuku. B
3TOM CJyuae

Tn==10%v 2% 48107, (2)

B ofoux cayuyasx TeMmepartypa MIyMOB HMeeT IJyOOKHH MH-
HUMYM, pacrnosoxkeHnubii B nuanasone 3—10 cxn. Takum oGpasom,
[0-BHAHMOMY, 006/1acTh 4acToT 10°—10" 2y sABJAAECTCA ONTHMAJb-
HO# B paccMarpuBaeMoil mpodJeme.

4. OnTuMaJbHBLIH CHEKTp H3JyueHHs llepefaTunka, Bepxusas
rpaHnla CKOPOCTH Tiepeiauu HH(OpMalHi NpH 3aJaHHOM cpel-
Hell MOIHOCTH NepefaTyHKa M 3a4aHHOM CIIEKTpe LIYMOB OIpe-
nessietcst coorBercTByoued Teopemoil lennona [ 3]

SO +n()
o y o 3)

rie R — Ko/M4eCcTBO NpUHMMAeMOfi HH(POPMALUH, BHPAXKEHHOE
B JBOMYHBIX eNMHANAX B CekvHAy, S(v) ¥ n(v) — GpyHKIun

CIEKTPAJBHONW NJOTHOCTH TOJE3HOTO CHUTHAJMA U HIyMOB. Pemas
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Ty =~2-107v™2° 4 10 v2 4.8-10"y, (1)

H‘pH paccMOTpEHHH BOIIPOCAa O BO3MO2KHOCTH CBA3H MeXAV

COOTBETCTBYIOULYIO BAPHALLMOHHYIO 3a1ady, MOXKHO I[10KasaThk,
YTO MAKCHMA/bHA CKOPOCTb Mepejadyd HHQGPMAlHH pPeaausyer-
Csl MpH YCJIOBHH :
SO)+n () =n{w) 1), (4)
31ech Be3e ¥ M v, — CPAHMIBI MOJOCH TPONYCKaHHs Iepeaar-
ypka. TakuM 0OpPa3oM, BHAHO, UTO CIIEKTP HCKYCCTBEHHOIO HC-
TOYHHKA JOJKeH HMeTh BHA KPHBOH puc. I, HO ¢ 0OpaTHHIM
3HAKOM
s() = n(n) —n (),

T. €. CIIeKTP MCKYCCTBEHHOIO PAaAHOMCTOYHHKA JOJKEH HUMETH
MakcuMym B nuanasone 3—10 ca (ecanm He VUHTBIBATH KPAacCHO-
ro cMmemenus). B obGaacta 0o/ee HH3KHX HACTOT MO CPaBHE-
HHIO C 4acTOTON MakCHMyMa cHextp OyJeT MeHAThCA, KdkK
a—bv >, 4 B oG1acTH Gosjee BBICOKMX uacTor, Kak a—cv(a, b
H ¢— HEKOTOPHIE TOCTOdHHBIE, 3aBHCAIILHE OT MOUIHOCTH H MHO-
JOCH NepejaTuuKa W pacnpeiesenns wymos). Taxum 00pa3on.
13 coOOpaxeHuil MaKCUMyMma IepejlaBaeMoil uidopmanuyd 0JHO-
3HauHO omnpejieasiercs HanboJee Buroanas (opma CHeKTpa me-
pematyuka. Ecjad HMIMPHHA 3TOrO CHEKTpa JAOCTATOUHO BE/IHKA,
TAK 4TO v, MHOTLO 0OJbllie TaCTOTH MAKCHMYyMa, TO B BBICOKOYA-
CTOTHOIT 064aCTH COMLEPKHUTCSH OObLIAT UACTh SHEPTHH H TO3TOMY
dopma cmekTpa B HHM3KOUACTOTHO{ OOJgacTu OoJee nai MeHee
NpoU3BOJbHA, B TO e BpeMs JuHeHHBI1 BHA COEKTPa Ji/st Bbl-
COKOUYACTOTHON 00.acTH, NO-BHAMMOMY, 00s3aTeqeH BO BCEX
cayuasx.

5. HapexkHocTh 0OHApY’KEHHdA CHrHaJ a M NpHeMa HH-
dopmauny, OZHHM M3 BaXKHEHIIHX MCTOJMOB HOBBILIEHHS HALEK-
HOCTH OGHapyXeHHs H NpHema fABJseTcs yBeJIHYCHHE OTHOLICHHA
@ CHTHaJa K IyMy B Touke mpuema. byxem cuntarh nepefauy Ha-
JICIKHOM, €C/I¥ BBINOJIHECHO YCJIOBHE

- akTy = F,A,, a>1, (d)
rae 7y — TeMmneparypa WIyMOB, NMpUBEAEHHAdA KO BXOJAY dHTEH-
HBI, F‘,—HOTOK paﬂHOH?)ﬂylleHHH B €IUHUUYHOM HHTEpBﬂJIe ya-

CTOT B TouKe npuema, A, — 3pdexTHBHAS MIOWALL NPHEMHOH
aHTeHHH. Bennunna F, onpene/nsercs COOTHOILIEHHEM

Foe G (6)
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4=A
rae P — MmomuocTb TepenaTuuka, U= — L — kosbhduuuent
A

yeuienus 1 A; — sdpexTHBHAd NJI0ILALD [1epelaloliel aHTeHHbI,

r — pacCTOsiHMe MexXK/ly NMPHEMHHKOM H I1eDeNaTUHKOM, Ay u
. — sbexTUBHbIE 110.10Ca K AJMHHA BOAHL NeperaTunka. Takum
006pa3om, MOBBIICHAE HALEKHOCTH CBf3aHO C VBE.IHYEHHEM
haxTopa

B G PAA,

o= = ; (7)
6r AR 1Rk By

T. €. C VBeJHUEeHHEM MOUIHOCTH NepeiaTuHKa, Hanpap.JIeHHOCTH
nepenajouleil ¥ NpUeMHOfl GHTEHH, C COKpalleHHeM painyca AeH-
CTBHS CHCTeMBI M CYiKeHHeMm 1no.ockl. CKOpPOCTL mnepelav HH-
(hopManuu onpeaensercd CAeAVIOWHM COOTHOEHHEM

R 8y loga (1 -Fa), (8)

OTKY a4 CJeIVeT, UTO HOBBIUIEHUE HAaleKHOCTH, NVTeM CViKEeHH
110/10CHl, NPHBOAMT K TorTepe HH(DOPMATHBHOCTH.

6. OQueBHIHO, UTO BO3MOXHOCTL OOHAPYAKHTL NEepeIldTUUK
HEH3BECTHLIM 06pa3oy pacloJdoKeHHbIMM abOHEHTaMH HM2eTCs
JHLIL B TOM CJAyuae, eCad ero Ha/ydeHHe NOouYTH H30TPOMHO, JAH0O
ecaTH nepelaTuuK CBA3aH C BLICOKOHANDARJIEHHOI aHTEHHOMH cil-
creMoll, noc/jenoBaTes ko padOoTalolleil BO BCEX HanpaBJeHHAX.
[Tocreanuii ciayyadl cUeBHAHO COOTBETCTBYET CJVUAl0 H30TPOMIHO-
rO M3JYYCHHS B CPeAHEM II0 BPEeMEHH, OJHAKO B TOYKE ilpHeMa B
KaKABI MCMCHT HHTEHCHBHOCTB CHrHada Juoo 0, aubo B ;£ pas
BbilIe, 4eM [P YHCTO H30TponHoM maaydenuu, Taxum.oOGpasowm,
[IoCJAe HII ¢ay4ail 3KBUBAJCHTECH HEPABHOMEDHOMY BO BpDEeMEHH
H30TPONHOMY HM3JYUEHHIO ¢ 3aaHHoil cpeineil mMommnocThio. Kak
H3BECTHO M3 TeopuH HHGPOpPMALHH, MaKCHMAaJbHOMY KOJIHYECTB!
JIBOMYHBIX €THHMIL 34 3aJaHHLIIl HHTepBAaJ BpeMeHH COOTBETCT-
BYeT MOCTOSIHHAsT MOILIHOCTb TepeaaTulika BO BpeMeHH (MpH 3a-
JaHHGCH cpeaHeil MomiHocTH). Bedkas HepaBHOMEPHOCTb MOMI-
HOCTH IlepejqaTunka (BBeleHHe NepephiBOB B ero paboTe) NpHBO-
JUT K IoTepe HH(OPMATHBHOCTH.

Ecan HanpabieHue aGoOHEHTa KaKMM-TO 06pasoM H3BEeCTHO,
TO 0e3yCJ0BHO Ileaecoo0pasHo MCHNOJAb30BaHHe BLICOKOHAINpaB-
JICHHOH aHTCHHOH CHUCTEMBI.
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VuureiBasg 00JbIIYIO AJAHTENbHOCT PACIPOCTPAHEHHs] CHUTHA-
JIOB, TIPEACTABISIETCS MaJOBEePOSITHBIM, UTO MECTONOJIOKEHHE I1H-
BUJAM3ALMH THMA 3eMHOii u3BecTHo 3apanee. [TosToMy MOXKHO
OKHATh, UTO MCKYCCTBEHHBbIE PaJHOMCTOYHHKH M3Jy4aroT Ipo
CTPAHCTBEHHO H30TPOMNHO H HenpepbIBHO BO BpeMeHH, uTo obec-
MeuynuBaeT HaAeKHOCTL HX OOHAapyXKEHHS H MaKCHMAJbHYIO Iepe-
nauy uadopManuu. PaccMoTpeHHBIl BOIPOC He HANO CMEIIHBATL
C BOTIPOCOM O TO3BIBHBIX—CHENHaIbHbIX CATHA/AX, K KOTOPBIM HC
npeabABAsieTcs TpeOOBAHUI TepeHoca KaKoil-mubo HHOMH uHdop-
MaIMH, KpoMe VKa3aHHA Ha TO, UTO AaHHBIH HCTOUHHK H3JYVUCHH?
HCKYCCTBEHHbII

7. MAdopMaTHBHOCTh nepejau Jist IMBHIH3ALMI Pa3auy-
HOro Tuma. [lpuBereM HEKOTOPHIE KOJHYECTBEHHDLIE OLEHKH.

a) Ilycrs nepegatunk moluHocThio 107 8m paccuntan Ha
paGoTy BIIOTHL 0 paccrosguuit r = 1000 cs. zem,

A =4,=10 2, Ty =10°K, o= 10, »=10 c,

Torga M3 cootHouienus (5) Fo= 1.4-10-> sm/nez, us (7)
Xy~ T 2n; us (8) R=~_50 0s. ed [cex.

6) TlycTh mepefaTyux MOMWHOCTbIO [~ 10% spe/cex (uo-
palka Tnajapoulell Ha 3eMiio COJTHEMHOI pajiHallui) PAacCUHTaH
s padotel 10 paccrosiug r= 1000 cs. .zem u ocTanbHbIC T1d-
paMeTphl Te :Ke, UTO M B MpejslLyluem npumepe. Toraa Ay~ T
%10 2y, R ~5-10" 0s. edjcex. B cayuae H30TPONHO H3AY-~
yaouleil nepenaiouleit antenusl (Gy = 1) Hafizem Av = 600 ey,
R~4-10° 0s8. ed/cex.

Taxkum 00pasoM, naxke s [UBH/AM3AIMHA, OJM3KHX K Hd-
weit (I Tun), UMeeTCs BO3MOXKHOCTH Nepeilady C NOBOJIBHO Bb-
cokoifi uH(OpMAaTHBHOCThIO. Eme (o/ee NepCreKTHBHBIM OKa3bl-
paeTcs paccMoTpenue npuMepos st nunanzauui I u [l Tuna-

[Tosaras, 4To M3JyueHue u3oTponHo, A,= 10" x? Tewmne-
patypa wfmoB 7y~ 1°K, noayuum us3 {8) aam. o=10° uTo
F,=1.4.1026 gm/me¢y — Be1MYUHA, KOTOpAs YyBEDPEHHO pEru-~
CTPHUPYETCS COBPEMEHHBIMH PAJHOTE/IECKOTIAMH. (Pasywmeercs, aa4
0OHAPYKEHHUsI TAKOTO H3JyueHus TpeGyercs ropasio 6oJ1ee npo-
cTas anmaparypa, Tak KaK B OTJIHYHe OT MpHeMa uHpOpMaAL UK
37eCh MOXKHO HCIO/Ab30BATh OOBIUHBIE /I PaLM0aCTPOHOMHH
METOABl OCPeiHeHHs M, NPH AOCTATOYHO IIHPOKOH MOJOCE CHr-
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Basa, pajMOMeTpHUEeCKHil BHHTPBIL |/ Av-t, Tae < — BpeMs Ha-
KOIJIEHHsI, MOXKET TIOBHIIATh YYBCTBHTEJBHOCTL Ha 3—4 mo-
psaKa). '

OuenuM KosuuecTBO HMH(MOpMAllMU, NepeiaBaeMOH cymep-
IUBHIU3AL I MU. ﬂpnmem,' 4TO A5 OOecneueHus HaILeKHOCTH
npuema a = 10%, a ckopocth nepenaun uHbopMauuu ~ Av B
7 pa3 Mensblue, uem no Qopmyae (8). Jlag uusuanzauuii Il Tu-
na HYXXHO YYMUTHIBATH M3MEeHEHHe /n C YacTOTO# B COOTBET-
ctBuu ¢ cooTHomenueM (1), Jag Il tuna npumem, uto 7y=1°.
B taba. 1 npuBesenbl OUEHKH sl TPEX PAaCCTOAHUI, cooTseT-
CTBYIOIUMX Tlepejade uHpopmanuu B npeaenax [anaxtuku, #
npejesax MECTHO CHCTEMBl raJakTHK M B lipejesax Halawpae-
MO#l uyacTy MeraraJlakTuki. Bo BceX cavuasx npeanoJaracres,
UTO IepejaTyuK H3JaydaeT H30TPOMHO.

Ta6auya 1
Yucao ABOMUHBIX €1MHMIL B €orx ~ Av

MowmHocts nepe- 100 toie. | 10 mam. | 10 mapa.

o B |
H HBHIHW3dUHH |
LG RED : i JAdTUHKA \ CB. JeT i CB. JeT | CB. Jel
!

[
‘ :’
i | 4-10% ape/cer 3-10° | 3:10° } 0.3
| |
T | 110% spejeer | 24:10% | 2,4.10 E 3.10'

INosyyeHHble OIEHKY MOKA2BIBAIOT BO3MOMKHOCTL OOHADYyKe-
11MsI CHTHAJIOB U IpueMa OO0JbLIOrO KOJuyecTBa HH(pOPMAIUH OT
nupuauzaunit I u I1I  Tuma, HaxoadlMXcAd NPAKTHYECKH Ha
JI06bIX paccTosgHusAX Bo Bcesennoit. CnekTpsl nepenaTyukon I11
THNA AJA J100bIX paccroaHuit u aaa Il tema, paccunTaHuble Ha
paccTosHus B npedenax Hamel ['amakTuKy, cpaBHUMBL 10 IIHPHHE
CO CIIeKTPaM# eCTEeCTBEHHBIX HCTOUHHKOB pPaAMOHM3IYUEHHT, H MO
9TOMY B JaJjbHeilleM MBI OOCYAHMM BO3MOXKHble KDUTEPHH, C MO-
MOILBIO KOTOPBIX MOKHQ Obl10 OBl BBIAEJAUTb TAKHE HCKYCCTBEH-
Hele ucrounuku. LuBuauzanuu I tama amasg ai0GbIX pPACCTOSTHUH 1
uuBuauzanuu Il tuna s cBA3M MeXAy rajJakTHKaMu MOTYT HC-
N0Jb30BATb JIHIIb MOHOXPOMAaTHUECKHEe CHTHaJBl (Av& V), NOHCK
KOTOpBIX IIPEACTaBJAseT ropasgo OOJblIHE TeXHHYeCKHe TpyI-
HOCTH. B cBA3u ¢ o6cyxaeHHeM BONpOca O IJIAHUPOBAHHH HOHCKA
PaAUOCHTHAJIOB HMCKYCCTBEHHOTO IIPOHUCXOXKAEHHA, HeoOX0AUMO
YUHUTBIBATb 3TH [Be CYIIeCTBEHHO pa3/JHYHble Bo3MoOKHOCTH, OG-
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HapyKeHHe IHPOKONOJOCHBIX CUI'HAJIOB MHOTO npoule. Kpome TO-
ro, €CTeCTBEHHO NPEANOJI0XKHTh, UTO €CJH CYLIECTBYIOT LIUBHJIH3A-
muu 11 u III Tuma, to Beskag uupuaudauus [ tuna, o6HapyKHUB-
1asi UX CUTHAJBI, OYAET NOChlIaTh CTPOrO HanpaBJeHHOe H3JY-
YyeHHe B HANpaBJEHUH 3THX LHBHUIHM3AUUH U NO3TOMY MPHHIHIIH-
albHO He MOXKeT ObiTh oOHapy:xkeHa HaMmMu. [loaToMy BhISB/IEHHE
U3JyUYeHHUsI OT CylepUUBUAU3alNil HAM KaxKeTcs HaubGo/iee ecTecT-
BEHHBLIM ILIAaroM JAJisi Hauasla HOHCKOB,

J1s HATIOCTpAUMH BO3MOXKHOCTEI MHeperauu I/IH(i)OpR;IaLLI/IH
nusuausanuavu II u 111 tnuna oumennm BpeMsi mepenaun Bcex Iie-
YATHBLIX M PYKONHCHBLIX H3JaHUl, HMEIONINXCS B HACTOsIIee BpeMs
Ha 3emae (~108) uepes kanasn ¢ nosocoii 109 ey. [Moaaras, uto
Kaxnaass pabora COLepKHUT B cpeaHeM oxoJso 10% nBoMuHBIX enH-
HUL HHGOPMANUH, HaiieM, uTo obllee KonnuecTBo 10! NBOUUHBIX
eIMHUI MOoxKeT ObIThb NepefaHno 3a 10° cex, T. €. 3a OOHU CYTKH.
OnHako, OUEBHAHO, A5 NMepeflayl OCHOBHBIX AAHHBIX O COCTOSIHUH
HayKH, TEXHUKU H KYJbTYPBI HA 3eMJje HeT HeOOXOAHMOCTH mepe-
gaun Bcex 100 mam. wusgamuii, Ttakasd unH@opmauusd obaanaer
KOJIOCCAJILHOH «M30bITOUHOCTHIO». [lo-BUIMMOMY, BCE OCHOBHbI:
CBeJlcHUA MOXKHO u3J0kuth B 100 toicsuax kuur no 10° 1B, enum-
HUL, Kaxjaas, 4To coctasut 10! 0B, eauHUL, U MOTYT OLITH Iepe-
JlaHbl 110 TOMY XKe KaHaJay cesg3u Bcero 3a 100 cex. Koneuno,
€CTeCTBEHHO oxupaaTh, uto nupuausauun 11 u III tuna pacnona-

_TaloT uH@oOpMalueld, Ha MHAOro IIOPAJKOB IpeBbILIAlOlell Ty, KO-

TOPYIO MBI HMEEM B HACTOSILLEE BPeMs,

8. Tlo3piBHBIE W KpHTEpHH HCKyccTBeHHOCTH, Kak yxe orme-
4aJoch Bblle, H3JAyUeHHe HCKYCCTBEHHONO palHOUCTOUHHKA LOJK-
HO 00.1a7aTh LieJbIM DANOM XapaKTEpPHCTHK, CIOCOGCTBYIOLIMK
06HapyKEeHHIO, YCTAHOBJIEHHIO HCKYCCTBEHHOCTH W PACHUIN(POBKE.
[lepeuncanuM HeKOTOpble BO3MOXKHbIe XapaKTEPUCTHKH TAaKOro
poja.

a) VckyccTBeHHble HCTOUHHMKH JOJIKHBl HMETb OUEHb MaJkiC
yrioBble p#3mepbl. JleficTBHTebHO, H3MEHEHHEe HHTEHCHBHOCTH

1
HCTOYHHKA C NEepHoAOM ; BO3MOXHO TOJBKO NPH YCJOBHH, UTO
Y

e
€ro BHIMMBIE pa3MepHl w<—A— (B NpOTHBHOM CJyuae 3amasjhi-
rav

BaHHE CHIHaJ0B, BHIIIEJAUIMX H3 PAaSHBIX yacTei HCTOYHHKA,

npHBeJeT K morepe HHGOPMALUH).
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Jlerko 1oKasaTb, YTO JJIsI BCEX IIPMBEJCHHBIX BbIlIE MpUME-
DOB YIJIOBble Pa3Mepbl JOJKHBL ObITh MEHee 07.001. I/ICKJuoueHI/I(’j
MOTYT NpeJCTaB/IATh, BUAHMO, JHIIb HBHIH3ALUH 111 Tuna:
MOIKHO cebe IpeACTaBITh, UTC HX U3/yUeHHE COCTABICHO U3 Gom:—
JIIOTO KOJIMUecTBa MepefiaTylkoB, pacipee’]eHHbX KaKuM-TO 00-
PA30M 110 CIEKTPY M b IIpejlesiaX NaJIaKTHKH. Toraa, ecau B IOJOLY
npHeMHHKA TNonafaer Gojee YeM OIMH MEPEIATUHK, TO YITOBBIC
pasMepbl OYIyT, OUEBHIHO, ABJAATHCA YIOBBIMH pasMepaMi 5TOU
cuctembl, I1pu JoCTATOUHO Y3KOIi IoJioce  NpHEMHHKA, KOMAa
GvIeT [0NagaTh CHIHAJ TOJBKO OT OJIHONO Ilepeiardnka, Kpi-
répuii MaJCGCTH YIJOBBEX Pa3MepoB H B 3TOM cJaydae ;xonmeqn
BBIMOMHATLCs, logasadioniee GOAbLINHCTBO €CTECTBEHHBIX HCTOM-
{HKCB KOCMHUECKOTO paJHOU3/1YUCHHA HMECT YIJIOBble pasMephl
Goabute 07.1. TTosToMy KpHTEpHil TOUEHHOCTH Cpasy e BBHIACAACT
OUeHb HeGOoJBlIOe KOJIHUECTRO OODLEKTOB, MO/AICAKALNX J1a/dbHEH-
JHEMY HCCTe10BaHHIO. .

6) WsyueHnue HepeMeHHOCTH BO BpeMelH, He CBOAAIICHCA K
cTaTHCTHUECKUM (JYVKTYalusaM. 37ech Tpexkae BCETo Caeldyet
0AKHAATh NpH HAGJIIOAEHUAX [0/03peBaeMbiX HMCTOUHHKOB  CIIE-
lHaJdbHBIX CHMIHAJOB, NPAMO YKa3biBAKLIMX Ha HCKYCCTBEHHYIO
NpPUPOY M3JNYYEHHA: HampuMep, MEePHOIMUECKOE «BBIKIIOUEHUE>
JICTOUHHKA MM, HaoGopOT, HAGMIONEHHe UMIYAbCOB GOJBIIONH HH-
reHCHBHOCTH, IIpn MoHCKAax TAKOTO PoAa MO3LIBHBIX HEOGXOAUMO,
0JHAKO, YUHTHIBATH, UTO 13 COOOpaxKeHull MakcuMyMa nepeaanac-
\iofl uHOpMAaIlMH W TOTO, YTO MO3bIBHble HEOOXOAUMBI TOJNBKO B
nepBOHAYA/bHbIl MOMEHT MieHTH)HKAUHE HCTOUHHKA, 1o100HbIe
CUTHAJDBI He MOTIYT HOJABATHCA CAMLIKOM HACTO (TaK Ke, KaK 370
HMeEeT MECTO B NpakTHKe 00bIUHOTO pagnoBellanus). Heooxonumo
TaKKe HCCAeL0BaTh M HEKOTOpPble CTATHCTHUECKHE XAPaAKTePHCTH-
KM CHrHA/Ja, B uacTHOCTH, CHrHaJ; Hecylluili MH(OpMALHID Jis
oGecrieueHHsT HANEKHOCTH NpHeMa H paclindpOBKH, J1OJKeH 00-
JajaTth CyLLeCTBeHHO MeHbUIeH 3HTponuel, ueM TayCCOB LIYM.
[lesecoo6pasHo uccaeroBaTb CIEKTP YAaCTOT MOAYJSLHUHM IOHO-
3peBaeMOro HCTOUHHMKA, IPH 3TOM XapaKTepHBIM MOXKET OKa-
3aTbCd OCHApYXKeHHE HeKOTOPhIX MOHOXPOMATHUECKUX MOJIOE

(HampuMep, 4acToTa CTPOK, 4ACTOTa KAaApOB B CJayudae INepenaud
TeneBUACHUsI). BaxHbIM sIBJISleTCS HCC/AefOBaHUe KOrepeHTHOCTH
U3JIYYEHHsT HA COCEJHHX YaCTOTaX, C IIOMOIILBIO Yero MOXKHO OIpe-
JIeJIMTh IIMPHHY KaHAJ0B H3/y4Yalollero nepejgatdyuka.
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- B) Baxubim BOnpocoM sIB/SIeTCS! HCC/IEXUBAHUE CMEKTPa CHI-
Hana. Kak yxe 0TMeuanoch Bblllle, 3 COOOpPAXKEHHE MAKCHMYMA
MHGpOpPMALKH, BBICOKOYACTOTHAS YacTh CHNEKTPA JOJMKHA ObITi
JIMHEHHO MEeHSIOIeHCs ¢ 4acTOTOH, Kpome Toro, B mupoxomnosoc-
HOM CIIEKTpe MOXKHO O¥KHIaTb HEKOTODhIC METAJIH, TAKKEe BbIIO. -
HAIOUIHe POJb TO3BIBHBIX, B YACTHOCTH, MOXKHO OKHAATh TaKoil
0COGEHHOCTH B OKpecTHOCTAX nuHuu 21 cam. Ilepenaua undopma-
UMM Ha 3TOH vacToTe B npenenax ['anakTHKH HeuesecooGpasHa,
TaK KaK CHrHaJ OyJeT CHIBHO MOIJIOIAThCS HCHTPANbHBIM BOJO-
ponom. Ilostomy pasymHo GELIO OBl B HelpepbIBHOM CHEKTDe He-
KYCCTBEHHOrO HCTOYHHKA BBIPE3aTh [OJOCY WIHPHEOH [—32 mel,
HaMpHUMeEp, NPAMOYIoJbHOH (OpPMBI, KOTOPASA M yKa3blBada GLl Ha
HeoObIUHBIH XapaKkTep H3JAydeHHS,

B ciyuae, ecan MolHOCTh nepenatydka HeLOCTATOYHA IUd
IIHPOKOIIOJIOCHOrO H3aydyeHHs, caM (pakT OOGHApYXKCHHUS MOHO-
XPOMATHUECKOr0, TOUEUHOI'0 HCTOUHHKA JaeT 04Yelib MHOTO IIALCOR
34 TO, YTO NPHPOJA €ro HeoBLIuHA,

HTo MOXHO CKasaTh 0 BO3MOMKHOCTH oGHapyXeHUsT UCKyc-
CTBEHHDBIX PaJHOUCTOUHHKOB, HCMO/Ab3YA NPUBELEHHLIE BbIIe CO-
OGpaX<eHHst M HMeUlHecs HaGo1aTebHble TaHHbe? K coxa-
JICHIIO, B HanasoHe CaHTHMETPGBBIX BOJH 10 HACTOSIIEro Bpe-
MEHH HC BEINONHEHO HH OJHOrO 0630pa He6a C HeAbl0 MOHCKA
Pa1HouCTOUHNKOB. Mmeiomnecst 0630psl Ha GoJee MIMHHDBIX BOJ-
fax, T. € BHE ONTHMAaJbHOTO AHATA30HA, JHIbL B OYCHb MAJiol
CTEIEHH HMCIOT OTHOLICHHE K paccMaTpuBaeMoil npobieme, Cpenn
HCTOUHHKOB, YHOMARYTLIX B 3THX 0630pax, H3BECTHO OKOJIO JBYX-
FPEX NCCATKOB, BEPXHAA I'DAHHLA YIJIOBBIX pa3MeposB KOTODBIX
1”—10"141 Hekotopble H3 5THX HCTOYHHKOB OTOXKAECTBJSIOTCS ¢
MEKY/NAPHBIMH ONTHYECKUMH OOBeKTaMi, BoJbLIMHCTBO e Moka
OCTaeTcst HEOTOXK AECTBIECHHBIM,

B kauectBe mnpmmepa moxkHO IPHBECTH JBAa HCYOUHHKA
CTA-2] u CTA-102, o6napymxenube B Kanudpopuuiickom Tex-
HoJoruyeck@yM uHeTHTyTe [5] OHM BMET  yraoeble pasmMepbl
mence 20” 1, 4TO0 OCOGEHHO MHTEPECHO, 00AaAAIOT CIIEKTPOM, BeCh-
Md IIOXOKHM Ha OXHIaeMblii HCKyccTBeHHBIA., Ha prc. 2 Bmecre ¢
TEOPCTHYCCKH OXKHJAEMBIM CHEKTPOM IPHBEACHBI HAHHBIE HAGJIO-
JICHUH 171 9THX HCTOUHHKOB corsiacho [ 6] Tam we st cpaBHe-
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HHS TPUBEJNEH CIIEKTP THIHYHOIO €CTEeCTBEHHOTO paJHOMCTOUHHKE
IeBa A (ana Kotoporo maciurab 1o ocu opauHar cxat B 10 pas).
CHekTpbl, B OTIWYHEC OT NPHHATOrO OOBIYHO B Paau0acCTPOHOMHK
JorapudMuyecKoro Macmraba, mOCTPORHLI B JHHEHHOM MacwTabe
(mns oGecreuenisl ONTHMAJbHOH MH(POPMATHBHOCTH CIEKTD H0J-
;KeH 06JafaTh JUHEHHOCTBIO B JHHEHHOM MaciiTabe).

Smlmqru,

i3y

7 rry,

Rl 20 R G A€ Ml N CHEKTD
H3/1yUeiHs PAIHONEPeaTUHKOB Cymep-
LHBHIN3ALKN;, — — — — — CHEKTP pa-
auoucrounukos CTA-21 u CTA-i02,
{IOA03PEeBAEMBIX B KAUECTBe HCKYCCTBEH-
HBIX, B CHEXTP pajluoralakrtHkH J/ieBa A.

[To-puamiMOMY, BeCbMa CXOAHBIME OOBEKTaMH  SIBJASIOTCS
nerounnkn LHE-210, LHE-459 u LHE-52Z3, cnektp KOTopHIX E
JelMMeTpoBoOM JHanasoHe yIaaoch NOCTPOUTb GJaarogaps Habi0-
nennsim, Boinoanenasim B TAWMII na soane 32 en [71

Vxamenm TakKe Ha HeKOTOpbie HA0I10JeHHA C BHICOKOH pas-
pelamieil CrocoGHOCTbIO PagHON3TYUeHHsT TYMaHHOCTH AHApO-
meaw [8] CorgacHo 3THM JaHHBIM, B npejenax TYMaHHOCTH &
JeUHMEeTPOBOM JuanazoHe O0HAPYKEHO HECKOJIbKO HCTOYHHMKOR
MaJsioro yraoBoro pasmepa, HaGmnionenus, BoinonHedHble JInaacoy
ga BoJaHe 10 cu, He OCHADYKU/IM KaKOro-au0o H3JyueHUs OT Ty-
MaHHOCTH Anapomenst ¢ notokom Gosee 5-107*sr/m2ey [ 97§ INpu-
BeJeHHbIMH I aHHBIMH, NOXKaayii, HCUepNbIBalOTCs HA0MIOZeHUs UH-
Tepecylolmux Hac 006beKTOB.

B CBSI3H C 3THM SCHO, CKOJIb HEOGXOIHMO TPOBEAEHHE B G-
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alilie TOXBl MOMHBIX 0630poB ne6a B auanasone 3—10 cu.
Ilpu BBINOJHEHHH TAaKOro o63opa menecoo0pasHO cpasy Ke HC-
TI0JIb30BATh KPUTEDHH TOYEUHOCTH, YTO HA MHOIO TOPSLKOB CC-
KPATHT UHCJO HecjenyeMbix o6bexTos, Tak, HanmpuMep, ec/au Hc-
C/JAeLOBAHNA B CAHTHMETPOBOM MAMANas3oHe NPOBOJHTH C HHTEp-
depomerpom ¢ genectkoM 07,1 U UYBCTBHUTEJNBHOCTBIO 10 HOTOKY
10 ?"sr/m%ey, To Ha OCHOBAHNUHA HAGJIONEHNH, BHIIOMHEHHBIX Ha Me-
TPOBBIX BOJIHAX, MOXHO OXKMI4Th, UYTO UHCJIO HaGJ/I0HaeMBbIX
eCTECTBEHHBIX MCTOUNHKOB CO CTCJb MaJbIMU YIJIOBLIMH paszMepa-
Mu ne 6yger npessimars 10—20. Ecau ewne Sosee yBeauuuts pas-
DeRIeHHE, TO BOOOILLE KaXK AbIU U3 3apPErUCTPHPOBAHHBIX HCTOUHHKOB
GyneT ABISATHCH YHURKAJBHBIM OOBEKTOM.

HauGosee SaaronpusTHbiM pailoHoM A5 TOHNCKA HCKYCCTBEN-
HEIX CHPHAJOB, HO-BHAHMOMY, SRIAeTCS HAlpaBJeHHUe Ha LEHTp
IanaxTuky, TaK Kak IWIGTHOCTh 3BC3IHOTO HACEJEHHS BIOJD Jyua
SPCHUA 37ech HauGosbiuas. L;BJ;’FCL}OSPEBHO HCCeN0BaTL TaKkKe
b TepBYIO ouepeds SamKalliuc raJakTHKA-—-TyMaHrHOCTh AHIpo-
Mean B Maresradossl CEaaxa,

lAap JICABHO € NpoBeAcHHeM 0G30pa B CAHTUMETPOBOM jilia-
He 1eaecoo0pasHo HauyaTh JeTadbHOe HCCAel0BaHNe yxKe
M3BECTHBIX T10J102peBaeMBIX MCTOYHLKOR COIIaCHO KPHTEDHAM, U
KOTOPEIX TOBODHACCH BHILIE.

™

b 3aximuenve X0Tenoch Obl OTMCTHTL, UTO IHpHUBEAECHHEIL

OLCHKH, ’()03_3 CJACBHO, HMEIOT JHUlb O‘pliEIIJ.TH!?OBOQI'Ibei XapaxrTep.

3CC ZKE€ OHH YKA3SLIBAIOT, YTO €CJIH MHAas UHBHJAHSALHSA HC
ABAACTCA CAHHMYHBIM SBJIEHHEM BO E‘CP TCHE On TO C HOMOIIBIO
<t "} eMEeHHOoH Da/ 'MG({) [SHKH BO3MOKHOCTL YCTaHOBJEHUSA KOHTAaK-
FOB C APYTruMHEH HHBHJAN3AOHUAMH BIOJIHE peddJibHa. B 10 xke BpeM#A

G Tpyauo cebe npeldcrtaButs, uro H3 10!l 3pe3n mauieir
Vanaxtuxn toaske oxode Cosinna BO3HHKIA HAWA LUBHIM3ALHUS.

Eme TPYJAHEe PACHpOCTPaHHTEL 3TO HcK/IoueHHe Ha 100 rajakTug
HaGmonaemoi yactn BcesienHoil. Bo BeAkom cayuae, peuraioinee
CJGBO B PZeCMaTplBaeMoM BONPOCE OCTATCS 32 SKCIEPHUMEHTOM.
Hpennaraemas Bollic nporpavma Kaxercs HauGoJee ecTeCTBEH-
HOH 1 peasbHO OCYLIeCTBHMOI, KaK HauyaJbHBIH 3Tall MCCJAEL0Ba-
uuil. ITouckosble paanmoacTpoHOMHYECKHE HCCJAeA0BAHUSA, [10-BH-

AMMOMY, MOTYT CBITpATh PeHIaloNIyi0 poJb B paccMaTpHBaeMoOH
npobaeme,

o1
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3. I. Mup3a6eksin. Ecinu s mpaBMJALHO NOHAJ, TJIABHBIM KPHTEpHEM MCKYC-
CTBEHHOCTH fIBJISIETCSl CIIEKTP MCTOYHHKA, 3aTeM YrJoBble pasMepsl M T. .
Hano /M WMckaThb ApyrHe KPUTEDHH, €CaAM, HanpUMep, YCTAHOBJEHO, YTO MO
CIIEKTPY HCTOYHUK YAOBJETBODSIET KPUTEPHIO HCKYCCTBEHHOCTH?

Otrser. TsaBubIM, HO-BHAHMOMY, ABJASETCS KDPUTEPHil YIJIOBBIX Da3Mepos,
6aarojapsi KOTOPOMY WYHCJO HCCJEAyeMbIX OOBEKTOB cpasy yMeHblIaeTcs Ha
2—3 mopsiika u GoJee, ec/il TOBOPHTb O PaAMOHCTOURHKAX C Pa3MepaMH MeHe:2
0.”1 (npu nopore oGHapywxenus 10—*"em/su2y). OcranbHbie KPHTEPHH, BUAHMO,
HO3BOJIAT ellle GoJiee Cy3uTb KPYI HcCJeayeMbix OODBEKTOB.

B. A. AmGapuymsi. Sl KocHych camMoil mapaaokcanbHOil yactu Bamero jo-
kaana, $1 moka He BO3pPaykaio, a TOJNLKO XOUY YSACHHTb, MPABUJBHO JIH 5T TOHHI:
Bpl cuntaere, UTO BBITOAHEE HMETb MOHOXPOMATHUECKMIl, aHU3OTDONHBL, Npg-
PBIBHCTBHIH CHTHAJ, a NMPUXCAHTE K BLIBOAY, UTO HaA0 HCKATL CHJIOWIHOH, H30-
TPONHBIH M HENpPepbiBHBIH CHTHAJA?

OrBer. CoBepleHHo BepHO. M3 coofparkeHul MakCHMaaLIIOr0 KOJMHYCCTBY
nepefaBaeMoil HHGOPMAaUHY H OPH 3al1aHHON MOUHOCTH NEpeiaTdiika Beerjia
€CTb ONTHMaJbHEIE TPeGOBAHHA K I0J0CE, AHU3OTPONHOCTH H BPEMEHH M3JY-
yenus, Jas umsuansauunil II u IIl THna 9Tu BeMHYHHBI OKAa3bIBAIOTCS TAKHMIL,
4TO BO3MOZHO H3Jy4aTh B HIMPOKOI IOJOCE, H30TPOMHO H HEMPEPLIBHO.

. M. Aiipazan. KaxkoBo paccrosfiiile A0 MCTOYHEKOB, KOTOpble Bbl npu-
BOAH/H B KauecTBe NpPHMEpa, KaKk BO3MOMKHO HCKYCCTBEHHbiE?

OTeer. Bce 5TH HCTOUHMKM . MOKA HE OTOXKIECTBJEHBI € OITHYECKHMH
06BbeKTaMU M MO3TOMY DACCTOSIHIE JO HHMX HenssecTHo. HexoTopeie paHHBIE O
MONBLITKE MX OTOMAecTBaennsa 6yayt coobmeust 0. H. [lapniickun,

M. M. Tepynu, Ilouemy Bbl cuiTaere, 4To 0630p Bcero He6a 1e06x0/MMO
[IPOH3BECTH 33 OJHH CYTKH?

O7Ber. 3TO NOZBOJIUT YBEJHUHTH HH(DOPMATHBHOCTD.
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HABJIFOOEHUE TEKYJ/JIAPHBIX PAITMOUCTOUHHMKORB
CTA-21 1 CTA-102 B TIYJIKOBE

0. H. HAPUHUCKHUM
Fuannas acrponoyiueckast oScepsaropus AH CCCP, Tlyaxoso

B npenwiayiiem nokaane {cm. takke [1]) Gbio BLICKA3aHo
IpeAnoaoKeHne, uTo panuoucrounuku CTA-21 u 102, umeloniue
CHEKTp € MaKCHMYMOM B JeUHMETPOBOM JIHanasoHe, ABJAIOTCA
UCKYCCTBEHHBIMU. OCHOBHBIMU apryMeHTaMu IpH 3TOM ABJAIHCH!

1. Bnusocts HaGaiogaeMoro criekTpa K oxuzaemomy [ 1] 2. Ma-
JI0CTh YIJIOBBIX pPasMepos.

ITo npocebe H. C. Kapaaiuesa Ml OlpefeaHIH HHTErPasib-
HBIH IOTOK OT 3TUX JABYX PaJHOHCTOUHHKOB B CAHTHMETDOBOM
AHanasoHe BOJIH ¢ NoMolbio bodsinoro Ilyakosekoro pagnorese-
CKOlid U LIHPOKOMOAGCHOTO NAapaMeTpHIEeCKOro YCHANTeNsS Ha BOJ-
e 6.4 cu. OnHoBpeMenno CblfM  M3MEPCHBI  YIVIOBLIE pasMephl
STHX HCTOUHHKOB M MX lpAMble Bocxomierust, Ocpepsennbie Xpu-
BbIC NIPOXOXKJEHHSI PANMCHCTOYHUKOB II0Ka3aHbl Ha puc | g, 6.
PesyabTaTel usmepernil cefeubi B 1a6a. 1. CKIOHEHHS B3siThI
us [ 21].

Taoruya !
CTA21 P=27+03-10"" sm/u’ey; 019;0=3"16708%63 = 0%, ¢, <1,
Bi950 = 16° 17" 45" + 8,
CTA-102 P=3%03-10"% smjmey; 2,50=-22"3007°94 + 0°3, 3,<0'2,
= ot 0nyQ ¢ e I
O1050=11°28°49" + 8”.
B nocnenuneii rpagde npusesensl OLEHKH YIJIOBBIX pa3Mepos

3THX HCTOYHHKOE; C TOYHOCTBIO N0 OWIHGOK uaMepenust CTA-102
OKasaJiCA TOYeuHHIM, B T0 BpeMsa Kak CTA-2]/ Bo3MOXKHO
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‘poTsiKeHHbii. JJIsi MOATBePKAeHUS MOCIC/HEr0 Oblyia NpoBeaeHa
.8TOpast cepusl HAGJIOJEeHHIl, 1 BHOBb NOJY4EHO 3aMeTHOe pacliu-
peHHue JiuarpaMmbl aHTeHHBI IIDU NPOXOXKIEeHNH 3TOr0 MCTOUYHHKA.
Pa3Mep panuOUCTOUHHKA IO YPOBHIO HyJIeBOH MOILIIHOCTH MeEHEC
1", mostomy, ecau 3(p(eKT paciiupeHus peajed, TO MNCTOUHHK
At
T Cpendee 43 20 sannced
4 ¢

I™ o 18300

Cpepnee w3 18 JanuCEH

| -

7™ dyss0.0

Hynesam rapmoudxa

P o B

7™ d.isse.e

¢

Pyc. la. KpuBag IPOXOXAEHUS DA THOUCTOUHHKA CTA-21. Buuzy—
dnTerpaibHas MOLIHOCTH PAAHOM3IYUYEHUd HA HHTEPBANAX B 4' B6aH
] ]‘;H'II/I(JHC'IOQHHKH (. HyJIeBas TapMOHKKA®, ofpeetaiouas HHTe-

rpa’ibHblii HOTOK PAMOHITY HeHUA).

S ©.4556.0

5 ,, ~ 3 .
16. KpuBag mpOXOuIAEHUS HCTOUHKKA CTA-102 (puuzy). Brep
Xy—CraaXeHHas KpuBas Ha uHTepBasax 1'.

Puc.

apoitnoil. K comxaJjaenuio, TOYHOCTb HACTOAMIHUX HM3MEpeHHH He IIO-
apoNSeT™CaeNaTh 3TOT BHIBOJA yBepeHHo. [IBa 3HA4YeHHA MOTOKA
COOTBETCTBYIOT JIBYM IPEIIOJOKeHHustM 00 YIMOBBIX pasMepax
acrounuka CTA-21: 310 gmmPey, 9;= 1", 2.4-10"263172/,41224,
U,: 0,2

MHTterpasphblil CHEKTP DalAHOH3AYUCHHA  STHX HUCTOUHHKOB
npuBefleH Ha puc. 2a, 6 KaK B JOTapPHPMUUECKOM maciirabe, Tax

(o1}
]




1 B NHHEHHOM. BbICOKOUACTOTHBIC TOUKH AOCTAaTOUHO XOpOoIlo Jo~
Karcs Ha NpsAMYI0 3aBUCHMOCTH MEeXKIY AJHHOH BOJHBI H MOTOKOM
panuonsnyuyenusi. Takas 3aBUCHMOCTbL OXKHIAeTcCs s HCKYCCT-
BEHHOI'O CIIEKTDa BBHUIY JUHCHHOH 3aBHCHMOCTH MOIIHOCTH KBAT-
TOBBIX (QJIYKTYaluii OT YaCTOTH, PACCUHTAHHON Ha €IHHUYHBIH WH-
TepBas yactorsl. (IlonpoGree cm. B[1]).

Onuako Taxoil cnexTp uMmelor u Apyrne o6bekTH (Hanpumep,

«cynepssesna» 3C-286) u oH MOXKeT GHITb BIOMHE OGDLSICHEH B
pamkax CHHXPOTpOHHOro usayuenus. Tak, ua puc. 3a, 6 CILIOL -
HOM JINHHE! 10KAa2aHOo H3JMyueHHe MOHO3HEPreTHYeCKOro ancamG.is
Y/IbTPAPRAATHBHCTCKHX B/IEKTPOHOB B XaOTHUECKOM Marnuthof
nose (puc. B3AT u3 [3]). Cxo1cTBO Ha0/1101aeMOr0 W pacyeTHO-
T'O CNEKTPOB YAHBUTENbHOE, 0cOGeHHO B cayuae CTA-102. Tlosto-
MY MBI CKJIOHAEMCSl K HHTeprpeTanny, 1aunoii Keanepmanom 131

P Bm/nlryx 1%

CTA 24

0 1000 2000 3000 4000 S000 Vmrey,

Puc, 2a.
P sm/miryx10%
CTA 102
ot
0 1000 2000 3000 4000 5000 Vwrry

Puc. 26.

3aMeTuM, uTo COBEPUIEHHO He 0GA3ATENbHO HUMETH NePBHYHLI
CHEKTp SJIEKTPOHOB MOHO3HepreTHuecknil. Kak mokasano B [4]
DU ONHOBPEMEHHOM BO3NEHCTBUH CTATHCTHYECKOIO MEXAHH3MA
Qepmu (Man GeraTpoHHOro MeXaHH3Ma) M BLICBEUHBAHHS B Mar-
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Puc. 4a. O6nactb ne6a B6ausu CTA-21, Kpac,bee Jyud (ONaCTHH-
Ka <E»). Macwra6; 1 wx = 0187,
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Prc. 46. O6nacth ne6a BOau3n CTA-102, xpacHble JyuH

(nnacThHka <E»),
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CHHHE AVYH

Puc, 4B. O6aactp Heba BOau3n CTA-21,

(nnacmﬂka ¢0)).




HUTHOM I10Jie B CTAllHOHAPHBIX yCJOBUSAX J1060H CTENEHHOH CIEKTD
IpeBpamaercss B Moxo3HeprerHyeckuil. OQHAKO, Kak ClAeAyeT U3
pacueroB [5], BO3MOXKHOCTh BTOPHYHOTO IIPOHCXOMKICHHS 3JeK-
TPOHOB B 3THX 00'bEKTaX HCK/II0YALTCSI, TaK KaK CIEKTP BTOPHUHBIX
9JEKTPOHOB 1OCTATOYHO IIHPOKHH JaxKe AJMsi MOHO3HEPreTHUECKO-
r'o CIeKTpa NPOTOHOB,

Henoabsya onpegeneHnble HaMu IpAMbIe BOCXOMKJICHUS STHX
O0'bEKTOB H WX CKJIOHEHHS M3 [ 2] MBI HONBITANHCH TIPOBECTH Ofl-
THUECKOe OTOXKJAEeCTBJAecHHe panuouctounukos CTA-21 u 102. Ha
(dororpadusx puc. 4a, 6 MOKa3aHbl ONTHUECKHE 06HeKThl, Haubogee
OJM3KHE K MOJOZKCHHIO PajiHOHCTOYHHKOB

ll"fvr/mzw,
07 T

10
gL
§

fElL

T

2l CTA 102 1

PR I LS U L O O O Y L f i Tl

100 1000 10000

Puc. 3a, 6.

Twarenvnoe ncenemoranne penpomykuuii  ariaca  Maynr
Ilanomap B61m3u ncrounnka CTA-2] mokasaso, 4TO ONTHYECKHI
06'BEKT, PACTIONOKEHHBIH K BOCTOKY Ha 12”7 OT no/0KeHus paauo-
MCTOYHHKA, YKA3aHHOTO CTDPEJAKOH, SBJASETCS BechbMa CJaalbIM,
3Be3100GpasibiM, NpHban3uTenbno 2 1m—22" . Ero uBet—KpacHbIi.
B cunnx myuax (cM. puc. 4B) od npaxkTHyecku He BuAeH. Bamxaii-
Wui 00beKT K 3amany—roayGoi. Ilo3ToMy He MCKJIOUEHO, UTO
MUMEHHO OH sIBJsIETCS HauboJee BepOSITHBIM ONTHUECKHM 0GBEKTOM,
OTBETCTBEHHLIM 32 PaJHOU3JIyUeHHe.

Becbma 6ai3ko K nerounnky CTA-102 pacrnoniokeH 3Be3o-
o0pasuslii 06wexT 19™—20™  Ha paccrosnuu oxkoao 6% Kk BO-



ctoky u 30”7 K ceBepy BHAHA JBOHHaA raiakthka ~18™, cesep-
HBIH KOMIIOHEHT KOTOpOfi sipye IO0JKHOTO, TO3UIHOHHBIA YroJ OCH
KOMITOHEHT ~ 0°, paccTosinie Mex1y KoMmmoHentamu 5”. Onnako
3Ta rajJakTHKa 3aBeioMo BHe MNpelesoB OWHOOK M3MepeHHH Mc
npsmomy Bocxoxaennio. OGbeKT, CoBIAaLA0IMH ¢ pallOUCTOUNH-
KOM, HMeeT CJerkKa roJy0oil 1IBeT.

Taxum o6pason, MBI TIPUXOIMM K 3aK.IIOUGHHIO, HTO 0061
paAHOUCTOUHNKa CBA3AHBI C BechbMa caalulMil 3Be31006pasHbIMIL
ofbekrarii, CyulecTBeHHO, UTO Jaxe ecld B JaiabHefIeM Koop-
AMHATBl PaiOKCTOYHHKOB GYAYT YTOYHEHBI, 3TOT BBIBOL TOJBKO
YCUANTCS, TaK KaK BOIH3H MOTYT ObiTh OOBEKTBI TOJBKO cra6dh
J9m_23m,

B pabGore [1] B kayecrtse p:-is\,'mmro BepXHero npeneJa
MOHLHOCTH, KOTOpOfl pacnoaaraer nusuiusauua thoa I a I,
53872 MOIDHOCTL ONTHYECKOrO M3.IVUEHHA 3Be3Abl (MM CHCTEMBI
sgesn). Jlerxo moxasarts, urc Aas ucrounnkos CTA-2[ u 102
MOILHOCTE PadiOu3] YUeHHS PERLIIAeT MOLIHOCTL OUTHUYRCKOTIO
uzayueHus. /e C!BLMEJII)HO, k.merp::.,;anm{i NOTGK DaJiHOU3AYUe-
wna aas CTA-21 u 102 coctasager oko0ao 6-107%spzfcex.ca’.
Cuurad, uro cne.u;'rpn:.'bumzii COCTAB OMNTHUECKOTO H3JAYUYEHHT
yte oOnexr 21% cosgact
ma ~1.4%

OAM30K K COJHeyHOMY, Hafll

Ha 3JeMJ¢ MIOTHOHITh [OTOKZ OMNTHYECKOro H3.aV4YE

<107 gpjcer.cu?, v. e. B 4 pasa menbie ;ﬁ»leziomf,\.nm.
COOTHOIUEHHE COXPadsercd NpH /00X abCOMIOTHEIX CBel
¢Tax 00beKxToB. MOUIHOCTh NMepelaTuyuka Bpad Jil MOKeT Hpe-
BOCXO/IUTHL HECKOJAbKO TIPOLEHTOB OT BCEX IHEPrOPecyYDPCOB LiM-
i tuna I wau HI. TMosromy nadaogaemass MOHIHOCTH
D& IHOU3IVIe s HA J1BA TOPAAKA HPEBOCXOAUT BEPXHHUH lPeLeT
MOIIIHOCTH M30TPOMHOr0 HCKYCCTBEHHOrO HCTOUYHHKA.

ByjaeM cudrtarth, UTO HM3IVUEHHE HOCHT HANPaBJIEHHBIH Xa-
paKTep, TOTAA 3HepreTHYEeCKHE TPYAHOCTH MOMKHO CHATb, [OJO-
MB, YTO HampapaeHHOCTh nepepamomupx cucrem G Goaee 100.
Yuuteeasa, uro G=4xA[}%, rie A — sddexrusHasg Ii0WAaLb
cucremsl, ~ ~ 0.3 x, noayuum A >1 % guamerp sepxana D 6o-
aee 1 a, /D <C20°. OpgHako Jgerxo cooGpasutb, uro A1 #?,
TAK KAK HEBO3MOXHO CKOHLEHTPUPOBAThH CTO/b O DOMHYIO 3HEp-
ruo (10°%—10% g9pe/cex) B croabp manom oobeme. [losTOMYy H

i
(o]

HANPaB/AEHHOCTh CUCTEMBI A0/KHA ObITh MHOrO Bhiue. [lpu jaBu-
JKEHHUH AHTEHHOM CHCTEMBl B NPOCTPAHCTBE MBI JAOJKHB OBLIIH
OBl BHACTH KPAaTKOBPEMCHHBIC BCHBIIIKH DalHOM3IYUYEHHT B MO-
MEHT, KOTJAa MBI NoHajgaeM B8 loJe 3peHus nepepatunka. OjHa-
KO 3a MOCAe[HHEe 3 roja HUKTO He OTMeya] Kakux-aubo  Ba-
PHAIMH MOUIHOCTH  pajguou3ayieHus Hncrounuxos C7TA-2] w
102. EnpupcTBeHHbI OCTAIOWMACA BLIXOL -— CUMTATh, 4YTO Haua
IJIaHeTHass CHCTeMa HEIPEePLIBHO om\'uae'rcg“ IIUBHAH3ALHCI
tuna I wiu Il B Teuenue Tpex Jger. D10 NPEANOJONEHHE Ka-
JKETCA KpafHe HCKYCCTBEHHBIM.

Mrax, Mbl BHANM, 4TO CHEKTpadbiias NekyaspHocts CTA-2{
u 102 He #BASICTCA PEIIAUIINHM  KPHTEpPHEM HCKYCCTBEHHOCTI
PALMOHCTOUHUKOB. B03MOXKHO, HTO «HeKyASIpHOCTb pagnopasne-
poB» (Toueyuocth) OGyAer Gosiee HadeXKHBIM KPHUTEPHEM, Oaﬂam
HAM X0Tej0Ch Obl HOAYEPKHYTh OTHOCHTEIBHOCTL BCEX KPHIEPHED

Taxorp tuna. Taw, Jerko nmpeayragarb, 4To C
CTBUTEJABHOCTH palMeIenecKonon GyIAeT AOCTVIIHO 1136 THOJEHHSA A
00 DAANCHCTCUHHUKOB MAJOr0 pas-

MAHHOCTH, Ci,%{f}).‘{HOBbIL B COCE-

Ui -

0J151H00e YHCJJI0 <«eCT
MCpa: 3Be3ldbl, IWaHeTapHbie
HHUX TaJaKTHKax U 7. 1., A II0OE cOUTCST HOBBLIH KpH )Ili:, no-

3IBOJISIO T HIT CV3HTb KJIACC IIOAO3DUTENBbHEIX S

T
181

OO LEKTOR. J1 HM
BLIM KpHTepHEeM MOLJAN Obf ABHUTLCA PA3JABYHOrO poda MAaHHMyJI-

(TPE UIAVUCHUA. Hou SHelhH QIEHITATH SECTE-

, Ledeunsl 0 T. II.), TAK I YacTOTHYIO
BCIJICCKH  3Be3[, BO3MOMKHO—Ue(QEHAL H T. IL).
CUMTAEM, UTO €RHHCTBEHHBIM KpHTEPHeM HCKYCCTBCHHOCTH SB-
JfeTCq paclln(pPoBKa M HCNOJb30BAHHWE NPHHATOH HHOOpPMAaUHN.

BOIlPOCbi

-
B. A. AmGapuyman. Bol noJyudiIH COOTHOWEHNE Zp,, == 300z .
Ecau Mbl MOJOMHM, UTO £ = /erl To abCONIOTHAST BCJIHUHHA COOTBET-

CTBEHHO YMEHbLIUHTCS M OyAeT paBHAa a0COMOTHO BEJHYHHE HCTOYHHMKA B Jle-
6ene. Osnauaer qu 70, uro paguonorok or CTA-2] paBeH IOTOKY OT
JleGena-A?

Otser. Ecau cuutath/ YTO pasiyuuMe B COOTHOWWEHHSIX aGCOMIOTHBIX pa-
IHO- ¥ ONTHYECKUX CBETHMOCTEH KOMNEHCHPyeTcs pasJiuleM B 3Be3/IHbIX Be-
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auuunax Jlebeas-A . CTA-21, 10 mJIOTHOCTH NOTOKA (NPOMHTErPHPOBAHHDBIE
1no uacroram), Habmoraembie Ha 3emie, JeACTBUTENbHO GyAYT OIHHAKOBBIMH
OT 3THX OOBEKTOB.

HU. . Hoeukes. He roBopar JM MOA03peHMS O JBOHCTBEHHOCTH nepBoro
U3 PACCMOTPEHHBIX HCTOUHNKOB HJIH, €CIM 3TO He Tak,To, Mo Kpalineii mepe

)

YKa3amis Ha TO, HTO YIJIOBbIe Pa3MePhl HECKONLKO GOJblNe AMarpaMMbl Ha-
NPABJIEHHOCTH AHTEHHBI, B I0JIb3Y €CTECTBEHHOCTH 3TOTO MCTOYHMKA, a 3HAUMT,
M eMy MOAO0OHBIX?

OTBer. Ha Moil B3MVIAJ—HECOMHEHHO, ja (ecJd He CUMTATL BEPOATHBIM
cyuiectBoBakme «cemeiictsy II u III tuna LUHBHIM3ALNH) .

E. si. Borycaasckmnit. KakoBsl napamMerpul npuMeHSIBIIETOCs napametfpi-
HECKOTO YCHJIHTEJS? . P

Otger, [Tonoca 200 Mru, Temnepartypa myMoB (BKJKOuas LIYMbl TpPaKTa,

AUTCHHDI, MOCACAYIONINX Kackajios) 400° K. Uyscrsutensnoers 0.°05K mpa
MOCTOSHHON BpeMeHH 3 cek. '

JUTEPATYPA

1. H C. Kapoawes, A. X , 41, 282, 1964,

2. R. B. Read, Ap. J., 138, Ne 1, 1, 1963.
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4. C. A Kanaan, C. B. [Muxesvnep. MexsBesnas cpena, F'MeMIT, M., 1963.

S. B. JI Tunsbypez, C. H. Coposamerui, [IPOACXOKACHHE KOCMHUECKHAX ay-
yed, Ma1-80 AH CCCP, M., 1963.

PAIVUOACTPOHOMUHUYECKHE KPUTEPUHN
MCKYCCTBEHHOCTU PAIMOMNCTOUYHHKOB

B. 1. CJIbIII

Tocynapersentsiii acrpoHomuueckuit uncrutyt unm. I1. K. Hiteputepra,
MTY, Mocksa

B nokaane H. C. Kapnamesa BbICKa3aHO NIPEANOJIOKEHHE O
TOM, UTO pajuoNepelaTUHKN BHE3EMHBLIX WHBH/IM3ALHH, Beayllne
IIMPOKONOJIOCHYI0 H30TPONHYIO Mepefauy, BHELIHe Mafio ueMm OT-
JAMYAI0TCH OT OOBIYHBIX AUCKPETHBIX HCTOYHHKOB paLlHOU3IYUCHNT,
CBSI3AHHBLIX C rajakTHYECKHMHU WIH BHETAJaKTHYECKUMU TYMAaHHO-
cTIMU. A Tak KaK UHCJO H3BCCTHLIX AHUCKPETHBIX DalHOHCTOYHH-
KOB B HacTosdilee BpeMsl JOCTHraeT HECKOJbKHX TBICAY, TO NMOHCK
HCKYCCTBEHHEIX DaLHCHCTOYHHKOB NPEACTABJACTCA JOCTATOUHD
TpyaHoil sazaueil. B csasu ¢ stum H. C. Kapnauwes Ha ocropa-
HUHM [ETaJbHOTO AHAa/iH3a CBOHCTB €CTECTBEHHBIX DalUOUCTOYHH-
KOB M HCXOAs U3 HauboJsee 00MX cOOOpaxeHnl 0 BO3MOMKHOCTAX
KOCMUUECKOH CBSI3U MPEAa0XKHI DA Pafu0ICTPOHOMHICCKHX KPH-
TepHeB BO3MOKHOM HCKYCCTBEHHOCTH PaaHOHCTOUHHKOR: '

1) cnekrp—MmakcumMyM B avanasodHe 3—10 cu, auneldnbi
cnaf Ha GoJiee BBICOKHX UYacToTax,

2) maJble yrJoBble pa3Mephl,

3) NepeMeHHOCTb BO BPEMEHH.

PaccmoTpum KaXAblll U3 9THX KPHTEPHEB NOApPOOHEe.

1. Cnexrp. EcTecTBeHnble HCTOUHUKH B NOJaBJsionieM 060Jb-
IIMHCTBE CJyYaeB MMeIOT TaK Ha3blBaeMbill CTENeHHOH CHEKTp,
KOrja MOMHOCTb pafAHou3jayueHus: yobBael ¢ yBeJHUYEHHEM 4aCTO-
THl, KaKk J . B psame cayuaeB mokasaTesb CTe€NneHH 2 (CHEKT-
paJbHBIA MHJEKC) CKauyKooOpasHO MEHsSeTCs, OCTaBasCh OTpHIlA-
TeJbHBIM,—TaK HasblBaeMblil mepesnoM cmektpa. Hakodern wus-
BECTHO HECKOJIBKO paJHOMCTOYHHKOB, Y KOTOpHIX Ha0J/i0AaeTcH
«3aBaJ/l» CIIEKTpa—Ha HU3KHX UaCTOTax I10Ka3aTeslb CIEKTpA
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CTAHOBUTCS IOJIOXKHUTEJNBHBIM. B 3TOM ciayuae paanoucTounurn
HMEIOT MaKCHMyM B CHEeKTpe, OGBIUHO B JAHANa30He METPOBBIX
BOJH, pexe—Ha AeNHMEeTpOBhIX BosHax. OxHako He HCKIIOUeHO,
uto GYAYT OGHADYKeHbl PAaIMOHCTOYHHKM ¢ MAKCHMYMOM B Jua-
TazoHe CAHTHMETPOBBIX BOJH; CIEKTP TAKHX HCTOUHHKOB TOXOXK
Ha OXHAAeMBIl CHEKTp HCKVCCTBEHHBIX HCTOUHHKOB. JluHeii-
HOCTDb CIEKTPa B BLICOKOUACTOTHOH O0MACTH SIBASETCS GONee CUMb-
HbIM KpHTCpHEM HMCKYCCTBeHHOCTIH. JIuHefiHoCTh cmekTpa 1upen-
lolaraeT KOHEYHOCTbL NOJOCHI HaCTOT, TO €CTh CYLIECTBOBAHME
pelenbHOl YaCTOTH H3MIVYeHHs, EcTecTBeHublc W

CTOYHUKH He
HMCIOT IIpeIe/IbHOH YACTOTH, A5 HHUX OCh HYaCTOT ADJISeTes
acumnToroll cnekrpa. Hanpmep, cuekrp Kpadosuauofi TyMaHp
HOCTH IPOCTHPALTCA OT pairoodiacT N0 HHGPaKPacHOH H Aajb-
e 10 BHANMOH obsacti. BO3MOKHOCTL pellcHig BOIIDOCa O J4-

HeHHOCTH ClIeKTpa uJi © €ro CTelleHHOoM XapaxTepe 3aBHCHT OT

TOUHOCTH JH3MEpEeHHsI MOTOKCD B nasoHe uacror, B

ITE O H3MECDCHUSA M

HPUHIIHITe Xapaxrep Clek

1 C JOCTarguHo Xap

L Vg s
Zv & EAOBBLE [7(13.%9/}\’7/.

CThI0 Ha Thex Hacrorax.

CY LIECTBVIOULHM peicTab-

SOHANN Bee PalHOUCTOUH]

KOHEUHVIO MJI0LLafb H3
icOecHol cdepe. 119 Bcex H3BECTHBIX MEXAHU3MOB H3JyueHue ¢
OIZHOIl KBaNpaTHOH CCKVHALL He MOXKeT GHITb HeorpannyeHnn

OOJBIINM H3-3a JdeUCTBUS CaroferiiclieHud. ITO?)TO‘.I}' Hazxe NpH

{CHHN —YDe3BLIualiio 3)heKTUBEOM Mexa-
TIDKHUIT  fpene] YrioBHX pas-
Housayuenus. Jlasi cpaBHuTE b-
i nopgara 10 =2 smlu? 2y

M Ipeliesi yIi0Boro pasMepa pasen 07.003,
Ha Boaue 5 cu—07.0003. Ormerny, 9To B HacTogllee BpeMs H3-

MEpeHHAsT YIJOBBIX PA3MEpPOB PagHoNCTGUHHKOB NPOU3BOASATCS C
MAKCHMaJdbHBIM paspemenddes nopaika 1”7, Kak nokasbiBaoT 3Ty
M3MEpenns, noiapagiouee GONbIIHHCTEG PaAHMOHCTOUHHKOB 3HA-
HHTEJBHO Goabire 1”7 Teopernueckue oueHKH AT 0XKHIaeMoe
HHCIO paIHOUCTOUHHKOB ¢ YIJMORBIM pasmepom 07.001 u menpme
nmopsaaxa 50.

YTo Kacaercsi pajluOHCTOUHMKOB HCKYCCTBEHHOTO 11POHCX0K-
ACHHA, B KOTOPBIX HCIIOMb3YeTCs MOLUHOCT, CPABHHAMAH C 3Hep-
POBBIISACHUEM 3BE3/BI, TO HX BUIHMbIE yIJIOBBE PasMephl HOJIXK-
HBI OBITh Upe3BBIUANHO MaJAbIMK 1O ABYM npHyuHaMm. Bo-nepBbix,
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IUBUJAK3ALLAN TaKOro THIIA JLOJIZKHbI

MacuitTabnl AeATedbHOCTH 4
GBITH OrpaHHYeHBl pasMepaMy NJaHETHBIX CHCTEM. TTosTomy yiKe

na paccrostuuu 10 nc yriioBoi pasmep Takoll cucTeMbl Oyner
MeHblle 17. Bo-BTODEYX, BHANMBIN YIJOBOH pasMep TMepelaTiuKos

§ ( ¥ {0-
HCKYCCTBEHHOI'O HpO‘HCXO}KJQHHH JOJIXKeH OI‘deH‘IdBaTbCH CKO

e ‘ o
pOCTBIO Tepelauit HHPOPMALHH. B camowm geJde, ecad Ieperavd
BELETCSH €O CKOPOCThIO 7L 06. €0[CeK, TO BHIHMEIA YIVIOBOW Pas:

c
. - o = il rne R_‘ ACCTOH -
Mep nepenaruuKa JI0dKeH OBIThb MeHblIEe . A5 P

nRk
e o nepenaruxka. CKOPOCTDb nepesaun == 1S 6 eou
COOTBeTCTBY €T JnHeiHOMY pasvepy 300 M. 310 He osﬂatiz'lcm
YT0 (DM3MUECKHII pasMep Hepeiaioled CHCTeMB ,TL(jLI/‘l\eVH ’ums
ofgsareanio menswe 300 . TMo-spauMomy, reHepaliisd )L’);
mux Momugoctel: (nopaska 10% apefcex) B CToab 1\42151«3‘»1» ,Jm
ME [IDAKTHUECKH HCBO3MOMKHA. /la B 3TOM H HeT HECOXOAMMO-

cTH. VlpusejcHHple BhIIIE PACUeTH OTHOCHINHCH K AUB?tM,
HOMY l;eI(QI‘C})EH'E‘H()D.I‘y H3ayuateno, Aid E‘:O'X‘(J‘{J(f:e:() mh,,k(] ‘
NPUMEHIMO  UIOHATHE YTJIOBOrO  pasmerd. HgﬂOxbjORil
IDUALMIOB KOTEPEHTHOIO H3JAVIeHHd JIaer ;'0,,.1\10‘1\Hc|uu” Wi
rxbenemrn; usavuatesib 0 0OJbLIOMY OObeMy O3 }'BG{IHLI?E-’I:.KV:I
nyunmoro yrioBoro pasmepa. Takylo CHCTEMY MOWKHO IE;L
CTaBUTh, HAIPHMEP, B BHIe C(HEPHUECKOTO }’Cﬂmi’remw <_»exi.-
’ PaAHYCOM B HECKOJbKO aClTPOHOMHUECKHX —elH-

el BOJIHbI

ar

gui («cdepa laiconar), B LEHTPC I{OTOpS)T(} pacrxmoxf? ﬂ o
LMl TeHepaTop CpaBHUTEebHO HeGOIBIIOH :\.;omﬁccm:.J;‘/n LlL
0 vaet IOYTH H3OTPONHYIO Neperaqy ¢ or-rcm: GOIBLIO
[0 1l C BHICOKOH CcKOpocThio (00JBIIOI HEPOPMATHES
Buaunbiil YTJA0BON pasMep ce OlpeAendcTCd Tob‘:n;m 3a-
JAIOLLHM TCHCPATOPOM, TaK KaK cpepnuecKuil yCUInTes b oery:gcm
BOJIHBI HE HCKAaKaeT BOJHOBOTO (PpoHTa 3a1ai0NICro I‘CHGpaT-OpV;i
B raC.;uie npuBeleHbi NpejelbHble YIVIOBblEe pasMepbl B 3ABHCH
MOCTH OT CKOPOCTH Iepefaun JJsi paccTosHud lAnc.
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o

MOLLHOCTD

HOCTBIO}. B

- e L e

| i
1 ‘ 10 . 10° h 10°

A el !3.10_8 I 10-5
CeK |

| | - - ~12 l ~15
o 70 | 0.2 | 0.007 | 2.107° | 2.10-% | 2:10-12 | 210
Hpumeuanue: n =3-107° coorsercrByer nepejaue 1 18. ex. 3a 1 rox
i 'n———4-10“5 . . . 1 cyTkH
n=3.10"* 5 . . 1 uac.
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M3 raGuunel Buano, uto cucteMbl nepenayn HHOOPMAaIUU C
GOJIBION CKOPOCTBIO NOMMKHBL ¥MeTh BHIMMBIE YTJIOBBIE pasMepHl,
KOTOPBIE NPAKTHUCCKH HEBO3MOXKHO H3MEpHTb (HanmoMHHUM, uTO
MaKCHMaJ/bHash paspeldioniasi Cujia COBPEMEHHBIX panuouHTep-
pepomerpo cwcraBasier 17), ITo-Bugnmomy, MuHHMANBHBL yr-
JIOBOH pasMep TaKUX CHCTEM, TaK e KakK I CKOPOCThL Ilepegaun
HHpOpManuu, GyIeT OrpaHHYUBATHCH JIMCNIepCHER (ha3oBOH CKO-
POCTH B HCOLHODOLHOCTSAX MEXK3BE3LHOW M MEXKIJIAHeTHON Cpessl.
Ho u B a1oM ciyuae BosMomHBI neperayu MHQGOPMANUT B OYeHb
UIMPOKOH HOJI0CE € NOMOIILIO MHOTOKAaHAdbHBIX CUCTEM; IJIsI KaxK-
AOTO Kanala B OT@NBHOCTH NPUMEHHMBI NPHBEACHHBIe Bbille Co-
o0paKeHus. : s

3. Hepesennocrs, Tlox stum TCPMHHOM TOAPA3YMEBACTCS, YTO
MOILHOCTL CHI'HAJIOB BHE3eMHbLIX LHBUJIM3AUHE AOMKHA KAKHM-TO
00pasoM H3MEHSITbCSA ¢ TeueHHeM BpeMeHH (C XapaxkTepHLIM Bpe-
MerCM Oosbuie 1 cexynael). Ilpu HH3KOMHPOPMATHBHOI nepena-
1€ Taxas NepeMeHHOCTb COOTBETCTBYET caMoil MOLYJALHH, CB-
38HHOH C KOAHPOBaHUEM unpopmanuu, [Tpu Bulcokoil CKOPOCTH ITe-
PCAAuYN 35T4 NEPEMEHHOCTh MOJKET COOTBCTCTBOBATE Hayamy u
KOHIY ONpeIedeHHOrO ceanca, JuG0 BLITOMHITE (hyHKIHIO «I10-
SPIBHBIX>, CHEHHAJIbHO NPeAYCMOTPEHHBIX IS 6OMIbIe JIETKOCTH
OGHAPYMEHHSA CHTHAJIOB HCKYCCTBEHHOTO NIPOMCXOMKAeHHsA. Tpy-
HOCTb 3aK/IOYACTCA B TOM, UTO HEH3BECTHO XapaxTepHoe Bpems
BOSMOZKHBIX H3MEHEHHI MOWHOCTH curuana. Uro 3TO—CEKYH/IEl
HJIM MUHYTBI, WM roAbl? K cuacTsio, Bce u3BecTHbie B HacTos e
BpEMs eCTeCTBEHHble HCTOUHHKH paanousayueHnss o0aaLaoT Bhi-
COKOH CTEIeHbIO MOCTOSHCTBA H3Jy4aeMoii MOIIHOCTH B pajuo-
luanasone, 310 JI0KA3aHO Kak TCOPDETHUECKNMH pacueTaMHM, Tak
H HEIIOCPe/ICTBEBHBIMH H3MePeHHIMHU, JIUMp Yy HEKOTOPBIX HCTOU-
MIKOB, NIpHYalJekRalUUX K KJAaccy BechMma HEeCTALHOHAPHBIX
00LEKTOB, OOHAPYKEHO MeAJeHHOE H3MEHeHHe IOTOKa paauous-
aydenns. Hanpumep, notok PalHOU3NyUEHHSA HCTOYHHKA Kac-
cnornesi-A, cesizanHOrO € pacilupsionteiics 060M0YKOl  OnIBLIEH

‘CBepxHOBOIi, MOHOTOHHO YMEHbIIAETCs npuMenHo Ha 2% B rog.

Takum o6pasow, o0HapyKeHHe ObICcTpLIX (a emge Jydilie peryJsp-
HBIX) M3MEHEeHHH MOTOKa PaIHCHCTOULHKOB OBIIO GBI JOCTATOYHO
BECKHM OCHOBAHHEM 1/ NOXO3PEHHS HX B HCKYCCTREHHOCTH,
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Panuousnyuenve 3B€3],

B nocsenHee BpeMs Gsarojxapsi nporpeccy paanoacTpoHOMH-
4eCKOl TeXHHKH 00HapyKeHO pajuous/yueHne, HCXOMsIee OT He-
KOTOPBIX HECTAIIMOHAPHBIX 3Be3J, 8 MMEHHO, IMepeMEeHHBIX BBESIE
tuna UV Kura. PaguousayueHne HMeeT xapakTep BCIJIECKOB A/IH
TeJABHOCTHIO TOpsAKa 10 MuAyT, MOAB/IAOIIHXCH npuﬁunnsygenbﬂo
OJIHOBPEMEHHO CO BCHbILIKAMH H3JYYeHUS] B BUAMUMOM O nacw:
Unorna Ha CpaBHATEIbHO IJIABHOE U3MEHEHHe ITOTOKA HaKJalbl
patoTcs GelCTpLe W TayGoKHe (GayKTyaund (cM. pAC.) LJIMTEJb-

1 s /i 3 ]

e ‘ 255
! 1445 1450

3anuck pajuousiyuenns spesin V371 Opuona
na uactore 410 Mey.

HOCTBIO B HECKOJIBKO CEKyHI. DTO paﬂno‘nmyqeﬁvne, Ha neé):zllz

B3[JISA, MOXKET YILOBJETBOPSITH BCEM TPEM ne.pet.nc.nemmiaﬂ e
KPUTepHsAM HCKYCCTBEHHEIX PaJMOHCTOMHHKOB: CHEKTP, XO e

H3BECTCH TGUHO, MOYKET ObiTb IOXOKHM; yI‘JIOBOH';')léz)SOI\éepeK -
Mepsscs, HO JoeH OblThb 3aBEI0OMO  MeHblle 1'/ - ;B.Hifb i
AyTH; 3aMUDaHHsd, BHAHMbIC HA PUCYHKE, eClH HX H };I)T o 9
[HOCTOSIHHYIO BpeMeHH pajaHoMeTpa, BecbMa HalNOMHHA oo

aple», OIHAKO 3TO PaAMOU3IYUeHAE HE C‘{’I/ITaETCH HCK?’CCTBGMCH Ha
[TonoGHBle BCIIECKH B 0OJBLIOM pasHOoOOpasnn Haﬁmonawl_ )

nauefi 38e3ne—CoaHILe, TOJIBKO B MEHbIIEM MElCU.IT“de%, H, 1o BHL;T:
MOMY, CBA3aHBI C HECTaLBOHAPHBIMH IlpoleccaMu B 3‘3@2[212?21”0-
vocdepax. Bo3aMozKHOCTh NpHEMa PANHON3MYHECHHA OT peere
HapHBIX 3BE3J[ CJlelyeT MMeTb B BHMAY NpH TOHUCKe cg;a V}Kem;e
KyCCTBEHHQO npoucxoxkaenns. Bo BesakoM ciyuae, o aKOpy_() —
panmon3ayyeHns GoJbILOro Ynciaa 3Be3l B mponecce T ro none
Ka OyJeT XOpOLIHM MOGOUYHBLIM pPe3yJabTaToOM, HMEIOLHM >

CKOe 3HayeHHe.
aCTpEiE:Z?E:CI}I{;);qepK}IyTb, yTO OpHUBeJeHHbie BhIIIe PajHoacTpo-

HOMHUUECKHE KpUTEePHH paccudTaHbl  Ha COBpeMEHHbBIH YPOBEHB
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panuoacrpoHomun. OHH [al0T BO3MOXKHOCTH HAUaTh NOHCKOBLIE:
paGoTHl yXe ¢ CyIIecTBYIOIIHMH panuoreseckonamMu, B KOTOPHIX
OTHOLIGHHE CHTHAJIA K WYMY 1/ GOJNBLUIMHCTBA PafuOHCTOUHHKOR.
cocrapaser 1/10—1/1000. Ecrectsenno, uro s npuemMa u pac-
WH(POBKH HH(DOpMAaLUH N0TpeGyercs OTHOLIGHHE CHrHAJIa K.
wymy Gosibllie 1, TO €CTh aHTEHHBI GOJbIIeH NJIOLTAH U NPUPMHH-
KH JIy4llielf 4yBCTBHTEJBHOCTH.

CT&THCTH‘!CCKI’JC CBOMCTBA CHMTHAJOB

X0pOoL10 M3BECTHO, YTO AJist HaHGOce 3¢ }eKTHBROTO Hcnop-
SOBAHHA KaHalla CBA3H CTATHCTHYECKHE CBOHCTBA CHIHAAA JOJIK -
Hbl ObITb GJH3KHMH K CTaTHCTHYECKHM CBOHCTBAM  CJIyYaliHOTG:
wywma. CiuefoBarenbho, xopouio 8&KONMPOBANHBIH CHrHAJ MOYTH
HE OTJIHYMM OT Wyma. B TaKoH CHTyaunn HeBa3M0xKHo [IPOH3BECTH
paclugpoBKy, eciau sapanee HemspecTen Kox. ITostomy ue cae-
AYET Aymath, 4TO BHe3eMHble NHUBUIH3ANMH 6yAyT KOAHDOBATH.
CBOHU Tlepellaun HAeasibHbIM 06pa3oM B MOroHe 32 MaKCHMaJ/bHOl
HH(OPMATHBHOCTBIO CHIHaJa. Ipununnnansuo Heo6xonuMbiM ye-
JIOBHEM /IS BO3MOXKHOCTH PacuiupOBKH CHIHALOB SIBJISIETCS HX.
H30bITOYHOCTb, T. €. HENOoJHOE HCIO0/1b30BaHKUE NPOMYCKHO[ ClO-
COGHOCTH KaHaja 3a cuer TyGOKHX CTaTHCTHYECKHUX CBSI3eil.
31ech NMOA H3GHITOUHOCTHIO Mb llonuMaeM HauboJgee ofuive cra--
THCTHYECKHE CBOHCTBA—OT IPOCTOro TIOBTOPEHUS KOLOBLIX KOMOH-
Haluii 10 Kypca o6yueHus S3BIKY (HampuMep, sI3bIKy «JInHKOC») .
Hs6bitounocts sasiercs Takxke XapaKTepHLIM CBOHCTBOM HEKO-
TOPBIX BHIOB MORYJISILUH, HalpuMep AMIUIHTYAHOH MOAYJSALMH.
Takum oGpasom, uckycersennbre CUTHAJBL JOJIXKHBI 005132Te/ibHO
00/1a11aTh JOCTATOMHO GOJIBLION H30bITOUHOCTBIO, UTO Kacaercs.
CCTECTBEHHDBIX PaJHOHCTOUHHKOB, TO HX PanyuousNyyeHue sIBJASETCS
HHCTO Cay4aliHbIM  HEKODDeJHPOBAHHbIM IIyMOM, TaK KaK OHO
CKNaJLIBACTCS W3 O4YeHb GOJBLIOTO YHCaa 3JIEMEHTAPHLIX aKTOR
M3JyHEHHSA 3apsiKeHHBIX yacTuil, Jlerko y6enutbcs, 4To cymmap-
HOE H3JyueHHe HOpMaJau3yeTcs B CHJYy TpeleJIbHO# TeopeMbr
TEOPUU BEPOSITHOCTEH,

Takum oGpasom, nomek HCKYCCTBEHHBIX DaTHOHUCTOYHHKOR
AOJKEH BKJIIOYATD B ce6si BO3MOXKHO Gosee TIOJIHOE HCCIel0BaHue
CTATHCTHYECKHX CBOHCTB CHTHAJA, OTIMYHBIX OT XapaKTepHCTHE:
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HOpMAJIbHOIO IIyMa €CTEeCTBEHHBbIX paXAHONCTOYHHKOB. K Ttakum
XapaKTepUuCTHKAM OTHOCATCA MOMEHTLI (byHKU,'I/[H pacinpeneaeHud

My = j‘x"p (L) sz,
aBTOKODPpeASILHOHHAs Dy HKIUS
¢(z) = j‘x (Y=t —)dr,
GYHKIUS KOPPEJsIHE CLeKTPa

s@n=x(HxG—spar  nra

3akkxioueHue

Hecmorpst Ha 1o, uTo KaMabld U3 OOCYIKOAGMBIX 3716Ch KPH-
TepHeB HCKYCCTBEHHOCTH pPaANOHUCTOYHMKOB He SIBASIeTCS ONHO-
3HAYHBIM, HaM KayKercs, uTO COBMECTHOE MpHMEHCHHE BCEX KpH-
TepHeB GblJO Gbl LOCTATOYHBLIM AJS1 00HaPYKEeHHS UCKYCCTBEHHLIX
pa‘xnonepenamnxos. Bo Bcakom cayuae, oOHapy:Kenue paxe
€CTECTBEHHLIX PAaJMOHCTOUHHKOB, YIOBJETBOPAIOLUIUX 3THM KpH-
TepUSAM, Oblio Obl COOLITHEM YPEe3BblYalHOH BAXKHOCTH AJS PagHO-
aCTPOHOMHUH.

Kak ykasbiBajoch Bbllle, IOMCK HCKYCCTBEHHLIX PaJHOUCTOY-
HMKOB MOXKeT ObITh HAYdT Y2Ke NPH COBPEMEHHOM YDPOBHE pPa3BH-
THS pajanoacTpoHoMuM. Ham Kaxkercs, uTo nmepBLIM WIArOM B 3TOM
HanpasJeHHH H0JayKeH ObiTb 0630p HebHa ¢ HHTep(pSpOMETpOM,
HMEIIIMM paspeliaounylo crnocobHocte mnopsiaka 07.1. B stom
cyyae cpasy oTcesiyiuch Obl NOYTH BCe €CTeCTBEHHble Dajuo-
MCTOUHHKH. OCTaBllMecs MCTOYHHKH MOJUKHBI ObITh MOABEPTHYTAL
H3MepeHUAM C elle OOJBUINM paspelleHueM, H0J7KeH GbITb H3Me-
PEH HX CHEKTp, CTeNeHb NOCTOAHCTBA MOTOKA, 3aTeM CJelyeT H3y-
YUTh CTATHETHUYECKHE CBOHCTBA, O KOTOPbIX TOBOPHJIOCH BhILIE,
Ecau nocie Bcex 3THX omnepauHil eule OCTaHYTCs MCTOYHHKH, NO-
Jo3peBaeMble B MCKYCCTBEHHOCTH, TO MOXKHO OyAeT Hauarh
CTPOUTb GOJIbLIHE aHTEHHB /i NpUeMa U paciuupoBKH HHDOP-
MalLHH.



K BOITPOCY O IMPHUEME CHTI'HAJIOB
BHE3EMHOV LIMBUJIM3ALIMN

JI. . TYJ{3EHKO, b. H. TAHOBKHNH

®usuuecknit uacturyt um. M. H. JleGenesa AH CCCP, Mocksa.
Coser no Kommiaekcuoft npobaeve «Pannoacrponomus» AH CCCP, Mocksa.

B pesysabrate pasBuTHA painopu3MKu, KHOEpHETHKH H Psiai
APYIAX CMEXKHBIX HaYUHBLIX AUCLATIHH 00CyXKAeHHue Npob/aemMbl 0
BO3MOYKHOCTH NpHEMa CHTHaJOB BHe3eMHBIX UuBuiuzauui (BLL)
nprofperaer B mocaefHce BpeMs 0ojee KOHKPETHBIH Xapaxrep
DTa npobJema, oueBHIHO, BRiioUacT B ceGa ABe 3afauu: obnapy-
JKeHUe CHrHaJa 4 paciii(poBKy INpHHUMaeMoil uHpOpManuh
BrickaxkeM HeKOTOphie coobpazkeHuss no nepsoil ns nux. Onua
M3 OCHOBHLIX TPYJAHOCTEH, IO HaumeMy MHEHHIO, 3T0 OTHICKAaHHE
cBoiicTB curnasa Bll, mo3poasiiouiuy HaJdexHO BbIACJUTH €ro
Cpely M3JIyueHuil ecTeCTBeHHBIX HeToUnBKOB, IIpn 2TOM Hano yuu-
TBIEAThH, YTO HCTOYHHMKU €CTCCTBEHHBIX M3JYYeHHH MOTYT HaBaTh
BECHMA CJIOKHO 3aMOAYJIHPOBANHLIE «CHTHAJBIY.

B cratee H. C. Kapnamesa [1] obcyxnaerca HeCKOJIbKO
KputepueB curdana Bll:1) ToueunocTs ucrouHuka, 2) BuIOOp
YaCTOTHOIO AMANasoHa CHUTHAAA Ha ydyacTKe MHHHMYyMa ecrect-
BEHHBIX M3JyueHuH, 3) (opma CIeKTpd, NO3BOJMIOLIAA epefaTh
MaKCHMaJIbHO BO3MOKHYIO HHpopmanmo. B panee onydankosan-
Hoi 3amerke [ansest [2] npensioxkensl Apyrie kputepuu, 4) cra-
THCTHUECKHe CBOHCTBA aMIIMTY/[bl CHTHAaJa, U3JYy4YEHHOTO aBTO-
FeHepaToOpPOM — CHCTEMOK C 0OpPaTHOH CBS3bIO (B NPOTHBOIOI0XK-
HOCThb CTATHUCTHKe orufarolmeil myma, NpCUIeHIEro Yepes Ceex-
TUBHLI (QuAbTp), 5) KorepeHTHocTh curHana. Kpurepuu (1-—5)
He SIBJSIOTCS OAMHAKOBO OOOCHOBAHHBIMH M He JAAIOT YBEPEHHOCTH
B HaJexXHOM BbifeseHuu cursdana BLI, ecau oH u mocratouHo u-
TEHCHBEH IJIsl UMelollefics npueMHoi annapatypsl. ITockoibKy B
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GmwKaiiine TOAbl UYBCTBUTEJbHOCTb PAAHOACTPOHOMHHUECKHX
npuGopoB GyNeT yBeJIHUHBATLCS, CAEAYCT OXKUAATD OGBLICTPOTO Ha-
pacTaHus M YHCJIa «II0JO3PHTEJBHBIX» HCTOUHHKOB panMOHu3Jy-
venus, [109TOMYy OCHOBHYIO DOJb B BHJEJCHHM CHrHA/a BII npu-
JeTcst mepejaTb aBTOMATHYECKAM YCTaHOBKaM. B cooTBeTCTBUH C
STHM 4aCTO BEICKA3LIBAEMBIil JTOIUOJHATE/IbHBIl KPUTEPHil «CTpaH-
HOCTH» CHrHAJa HyXKJaeTcsd B CyIIeCTBCHHOM yTOUHEHHH. He npea-
Jarasi HOBLIX KPHUTEPHER, CllejdaeM HeCKOJBKC 3aMeuaHui no uu-
THPOBAHHBIM BhILLE.

BasxkHo MONUEPKHYTH, UTO CHIHAJ, HAaCBILEHHbIH nn@opmg?
|eii ¢ Hen3BeCTHBIM KOIOM, QaKTHYECKA He OTIHIMM OT HyMa it
BCell COBOKYIIHOCTH XapaKTepHCTHK. [TostoMy mpexacTaBasercs’
RaéyMHblM, YTO, IOMHMD TaKOro <HH(pOPMAaTHBHOrO» CHTHANA:
JIOMTAKEH TIOCHIIATHCS TaK¥Ke CICUMaNbHLIH CHIHA, I pUBJIEK Ao i
BHUMaHHe,—<IIO3bIBHBIE» BII. Hyvxks0 cOCpelOTOYUTH BHHM aHHe
Ha BO3MOMKHBIX OTJMUYHTEJbHBIX CBOHCTBAX WMEHHO «TO3BIBHBIXY
CratacTHuecKlie KPATEPUH, Bhickasanipe B [ 2], cAsanbl ¢ npel-
[IOJIOJKCHUEM, UTO €CTeCTBEHHDble MCTOUHUKH 3aBeoMO He SB/sd-
[OTCH ABTOKOJIEGATEABLHbIMY CHCTEMaM# ¢ 06paTHoOll cBA3bIO. ITO
yTBEpIKACHHE, €C/IH ero NoHuMaTe GyKBaabHo, HEBEPHO, MOCKOJIL:
Ky He TOsbKo Hedenabl, HO 1 TaKas 3Be31a, Kak CosHue (BCaen-
¢TBHE LUKJNUCCKON aKTHBHOCTH ), SIBAFIOTCS €CTECTBEHHBIMHU aCTPO-
dramueckumu aproreHeparopamu. Ilpapna, Bce U3BECTHBIC TOKaA
MCTOYHHKHI TAKOTO POJA UMEIOT crienn(puueckyii xapakrep — aBTo-
KosieGanis 3/eCh IPOARIAIOTCA He Ha 4acToTe H3Jy4YeHHs, a JHIIb
MOAYAHPYIOT Hecyltylo. Toabko HaG/IOJCHHA MOTYT OTBETHTL HA
BOTIPOC O BO3MOJKHOCTH CYIeCTBOBAKNS B PA/INOAMANA30He NOCTa-
TOUHO HETEHCHRHBLIX KBA3UMOHOXDOMATHIECKHX CCTECTBEHHBIX acCT-
poGU3MUEeCKHX HUCTOYHHKOB, B KOTOPLIX astoxosebanus GopMu-
PYIOT He 6ruGalomiyio, a CaMo BhICOKOUACTOTHOE H3TydeHUE, Teope-
THUECKM JKC MOMKHO TPEAJIOMUTh MOJeab HEeDaBHOBECHOMH
(«MazepHOii») cpejbl, B KOTOPOJ YCJIOBUS YCUIEHHUS TaK 3aBUCAT
OT WHTEHCHBHOCTH YCHJIMBAEMOro H3JIydeHus, 4TO yCH/IEHHMe CMe-
HSIeT TOTJIOIEHNE JHIIL TPU JOCTHXKEHHN ONpe/le/IeHHOro ypOBHs
yHTeHCHBHOCTH, Ilpu reHepanuy B «CBOOOAHOM» NPOCTPAHCTBE
(7. e. Ges TBep/bIX OTpaxaTeseil) 3/eCh BOSHUKHET CHIHA, 6oJiee
Gau3Kuil (10 pacnpefeseHHI0O aMIIUTYA) K CHTHany apToresepa-
Topa, 4YeM K LiyMmy, MpOIIeAIIeMy depe3 JHHEHHYIO CCIEKTABHYIO
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cucremy. OCTaBJisAsi B CTOPOHE HeNpaBUJIbHbIe BLICKA3BIBAHHS [ au-
Jiest 0 GyATO Obl NMEIOLIeMCH Pa3/THIUK B IOHATHAX KOTeDEHTHOrO
¥ KBa3MMOHOXPOMATHYECKOTO CHUI'HAJIA, MOMKHO MPHCOCAHHUTLCS K
€ro yTBepKAEHHIO O 1eaec006pa3HOCTH HCIOTb30BAHUS TAKHX CHL-
HaJIOB B KAUeCTBE MO3LIBHBIX.

BuiGop BuIa NO3HIBHBIX MOMKET OLITh CBf3aH ¢ HeOGXOJIH-
MOCTBIO KOPPEKTHPOBATh HCKAXKEHHS «HHDOPMATHBHOTO® CHTHA-
na. Ilosicunm ato npumepom. Beaenacreue mucnepeny, oTnperesse-
MOil pacCessHHEM DAAHOBOJH Ha CBOGOIHLIX SJMEKTpPOHAX Cpensl,
pasHulla B 3aN0a31bIBAHAM I'PAHHYHBIX TADMOHUK CHIHAJA OLCHM-

BAeTCsl COOTHOLIGHUEM - * : ]

8
st 1ONR
ft

‘rae N — snexrtpounas KouleHTpauusa, R — paccrosiuue, f— ya-

ctoTa, Af — mMpPHEA 4ACTOTHON MOOCH CHrHAAA, € — CKOPOCTD
CBETA. YKe NPH PACCTOSHHAX, CDABHHMEX C Pas3MepOM Haulef
Fanaxtuiu, Beawmunna Af  craHoBuUTCS omyrumch. Tlosaras
R~10° napcer, N ~0.1 en=3, f~ 100 24, Af ~10° ey, uaii-
aeM At~ 10-% cex, 1. e. f At~ 104

Ilpu nocrosmerse nncnepcwu  9T0T SGGEKT He NIpUBEJLT,
ONHAKO, K Hepa3peunMol TPYNHOCTH, OH CBENETCH JIMLIb K Hepe-
KOQHDPOBAHHIO Cpelofi MepenaBaemMoro CHrHana; T. €. B NPUHILHIE
3ajada CBOANTCA K paciinpopke HOBOIO KOA4, 4YTO, BOOGLILe
roBOpsl, He H3MEHSET CYTH JeJa, NOCKOJILKY <HCTHHHBIH» kKox BIL
HaM BCe paBHO He M3BeCTeH. ['opasno  xyme, ecan jaHcIepeus
HMEET CYIIEeCTBERHYIO ME/ICHHO MEHSIOULYIOCS CO BpeMeHeM Co-
CTaBIAIOLIYIO, B 3TOM Cilyyae BO3HUKAIOT NPUHIHINAJIBHbIE TPYI-
HOCTH, CBsi3aHHBIE C 3anaveil o pacuiadpoBKe HEKOHTPOIUDYEMO-
fepeMenHoro kona. [TostoMy MOKHO 0OXUAATH, UTO MO3BIBHBR
KOHCTPYHPYIOTCA TaK, YToGBl cpella 3aKjaibiBasia B HUX HHGbOD-
MalHio O CBOMX MUCIEpPCHOHHBIX cBoiicTBax. Tak Gynmer, mampu-
MEp, €CJIH MO3BIBHbIC TPEACTABAAIOT U3 ceGs COBOKYIHOCTL pas-

* Jta QopMyna BepHa Aumb AJA CPABHMTENbHO GOABLWIHX NAOTHOCTEH
& SLAT A ¢ 3/ AT
CBOBOMHBIX  3JMEKTPOHOB,  KOI/a 7_ VN >1; npu _f 7N ~ 1 nucnepcus

CBA3AHA B OCHOBHOM C yYaCTKAMM OTHOCHTENBHO MOBLINEHHOH KOHIENTPALMY
3JIEKTPOHOB.
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'HECEHHBIX II0 YaCToTaM KBa3UMOHOXPOMATHUYECKHX CHTHAJIOB,
MepeKPLIBAIOLIYIO C ONpele]eHHOl CKBaXKHOCTBIO BeCh MH(MOpMa-

A Af .
"THBHBIH 1Hanas3oH f— —QZ = f4+ —2— c obmeld AMAIUTYIHOH MO-

Ayadunen.
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OAUCKYCCHUHA

B. A. Koreabnukos, 1lInpoxonojocHble CIEKTPBI, O KOTOPBIN
rosopua H. C. Kapnaues, npeinasHauedbl 115 O4eHb Pa3BUTHIX.
nuBHan3anuit. Ecan CTABHTH BOIPOC,0 Nepefaue MEHbIIETO UHC/d
MH(pOpPMalMi, TO onTHMaIbHBIM Oy1eT, KOHEedHO, GoJsee V3KHH
cnexrp. [1pu naGuiofeHHN C Y3KOH II0/I0COH BCeraa ecTb omac-
HOCTb npoMaxHyThes. [losTOMy HAZO HCHOJb30BATE CHCTEMY
Y3KONOJOCHBIX (HJBTPOB, OXBATHIBAIOWINX B COBOKYIHOCTH BECh
uHTepecylownil Hac ananason. Ilosanee g Gyiy roBOpHTE 06 aTOM
B CBOEM JIOKJ/aje.

q. Bb. 3eapposuy. Mue Kaxercs, uTo He OOS34Te/BLHO ICpe-
AaBaTh MAKCHMYM HHDOpPMAauuu, Ais uero Tpebyiorcsd GOMbIIH=
I0JIOCH U COOTBETCTBEHHO GOJbliHe MOUIHOCTH. [[0CTaTodHO nie-
peflaBaTh CHTHAJB A 06HapYHKeHus (mosbIBHBIE) . YKe caM haKT
o6HapyKeHUsl BHE3eMHOH UHBUH/IKH3ALMM HECeT B cebe Goraryio
nadopManuio (0 TOM, UTO OHA CYLIECTBYET, NOAACT CHTHAJBL 1
np.). Huas ofGHapyzKeHHs HCKYCCTBeHHBIX HCTOUHHKOB HAZ0 CKaHMU-
POBATH 1O YIVIy U IO YACTOTE, HAJ0 HCKATh TOUEUHBIE MOHOXpOMa-
THYECKHEe HCTOUHUKH.

A. A. Tucroaskopc. B. A. KoreapHukos cQopMyJaupoBal
LEeJH HACTOsLEero COBellaHUs TakKHM 00pasoM, UYTO MBI JOJIKHE
06CyI1iTh BONPOC O BEPOSITHOCTH CYLIECTBOBAHUS BHE3E€MHBIX I
BUAU3ALMH M YK HCXOAS U3 CTENeHH 3TOH BepOSTHOCTH NPHHATH
pellienyie OTHOCHTENbHO (DHUAHCHDOBAHHS M DPa3BepTHIBAHHA pa-
60T MO NOHCKAaM CHTHAJOB OT BHE3eMHBIX IIMBUJIH3ALHUM.

Bo3MmozkeH W HHOII MOAXOA: HCXOAMTh H3 TOro (hakra, uTo ¥
yeJ0BeueCTBa HA JAHHOH CTaAHH €ro pasBUTUs BO3HUK HHTEpEC
K npobJjeMe CBA3M ¢ 2HE3eMHBIMH LuBuau3anusMu. Ilouemy own
BO3HUK? MoKeT OblTo, YEJOBEUECTBO XOUET YOETUTBCS B TOM, UTO
OHO He OIMHOKO B KOCMOCE; MOXKeT ObITh, 3TO HHCTHHKTHBHOE
XKeJlaHHe PaCIIMPHTL CBOM CRCJEHHSI 0 KOCMOCe, a MOXKET OLITh-—
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9TO CKPbLITOE HamepeHHe B Ila«*IbHei/,IXH(EM TIOJIYUYHUTD MOJAE3HYIO Hi-

dopmanuio ot GoJsiee BHICOKHX IUBHIU3 ALHH.

dakToM SBASETCS BO3HUKHOBEHHE HOBOIO HAYYHOTO HANpaB-
nenus. [Ipumep nepBoHaYa bLHOTO npexeGpe;KUTEIbHONO OTHOLIE
HUsl K KHOepHeTHKe 3acTaBliseT Hac BO3MOKHO poJiee MPONYMaAH-
HO MOLOITH K OLleHKe 9TOro Hampasiaenus, Mue npeacTaBasACTCs,
YTO OHO JONIKHO OBITH NOAAEPKAHO HAMH, TAK KaK sBJIACTCA O
HMM M3 HOBBIX HAYUHBLIX HaNpaBJCHUi, CBA3AHHBIX C OCBOCHHEM
KOCMOCZ, KaKoBa, HampuMmep, GHOJIOTHS KOCMUYECKHX IOJICTOR u
psil APYTHX.

Hazxo lipusnarb HeOOXOXUMBIMU  HCC/ICMOBAHUS, KOTOpPbIZ
BLISICHILIM Obl Haduuie WJIH OTCYTCTBHE yNOPAIOUEHHBIX CHIHALOR
B KOCMOCE 1 M03BOJN/N GLI C1eJaTh TOT HJIH HHOH BBIBOA OTHOCH-
TeqbHO CYIIeCTBGBAHU BHE3EMHBIX LUUBAAU3 ALK

B. U. Cudopos. J noanepxisao A, A. TlucroJbKopca B TOM
OTHOLICHHI, UTO HCCAEI0BAHUS 110 YCTAHOBJICHHIO CBA3H C BHESEM:-
HBIMH LUBUIN3ARMANK HAalo HAUHHATH H HX He0OXO1MMO BCAYCCKH
NoAAEpXKHBATh. HTO KacaeTCsi BONPOCOB, CBA3ALHBIX C LIHPUHOIO
CIIeKTpa, TO sl To/Ke CYMTAlo, UTO Mepenasarhb 60aBIIOE KOJIH-
yecTeo rHGopvanni He Tpebyercs. Haxo uckarh HCTOUHHKH T10
yacroTe, 10 HANPABJICHYIO H 110 CTPYKTYpe CIEKTpa. Kaxas cucre-
Ma HomcKa sipasercsi HanGoxee ontuMadbroi? TloxpoGueit 00

sTOM st Oy1y TOBOpHUTH B JHoKJajle. Do.buioe sHaueHne TOJKHO
MMETL M3yuyeHHe CTATHCTHUECKOH CTPYKTYpBI CHrHAJOB. Ho ruas-
HOe, BCPCSATHO, BCE JKe MOHCK NO3bIBHBIX.

H. C. Kapnawes. $I xotea Gbl 3aMCTHTBb, UTO Hab 0 IeHM
NOBCPAT, MO-BHAKMOMY, MPOTHB  CyIECTBOBAHHA B 6K alIIuY
okpectHocTax CojHIA PA3BUTHIX nupuanzannii. [Ipu 1anpHe-
meM o6CYK e HecOXOIMMO YUUTHIBATL 3TO 00CTOSATEABCTBO.

B. A. AmGapuymad. M3 jgoxnazna, KOTOpPBIIL MBI 3aCaylIaJIH,
KaK GYATO CJeIyeT, uTo CPeACTBOM cBa3u ¢ BLL OMKHEL  CJy-
KHTh HenpepbiBHble, H3OTPOMNHble M HEMOHOXDOMATHYECKHE CHI-
Haabl. MeKay TeMm, KaKeTcs OuUeBHIHBIM, UTO /s AOCTHIKEHHA
GOJLIION NAJBHOCTI CBSI3H Ha (OHe [OMeX leaeco00pasHo HpH-
MeHeHue BO3MOKNIO0 6066 Y3KONOJIOCHLIX H HApaBJeHHbIX CHTHA -
70B. Kponve TOro, MOHOXPCMATHYHOCTB CHTHAJIOB, BMeCTe C MEM-
JIGHHBIMH M3MEHEHHSIMH JIX 4acTOThI, OyHeT NpsSMbIM CBUACTE/Ib-
CTBOM HCKYCCTBEHHOCTH.
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K. C. Wknosckuit. 3anauy MoXKHO NPEACTaBUTb TaK: MOMKHO
/1 YSKHM IyYKOM BECTH MOHCK HECKOJbKHX MHJIJIHOHOB KOppec-
nonzentos? CoBpeMeHHast paauopH3UKa He B COCTOSIHHM peLUUTh
TaKylo 3ajzavy 3a pasymHeri cpok. ITostomy mepexomum K uuBH-
ausanuam 111 tuna, o6aagatomninm 9Hepropecypcamu CRoeH rajaax-
THKH M MMEIOUWHM, TaKHM 06pasoM, BO3MOXKHOCTb H3Jy4YaTh H30-
TPOTHO C TeM. YTOGBl OJHOBPEMEHHO IIOCHLIATH CHIHAJNBI BCEM
CBOMM BO3MOXKHBIM KoppecnoHfeHtam. B Takom cayuae M mo-
KeM ¢ GOsbLIOH BepOSITHOCTBIO PACCYHTEIBATE O00HApYXKHUTh CHI-
HaJlbl BHE3EMHBIX HHBHJIH3ALNH, :

YUto kacaerca ycranbpienns ABYXCTODOHHEH CBA3H, TO KOoHeud
HO, XOpOIO ObiI0 6B YCTAHOBHTL TaxoBy. OQHAKO 5TO IPAKTH-
HCCKH HEBO3MOXKHO HM3-3a OTDOMHBIX PacCTOSHHI.

S. b. 3eangosuu, Haia 3ajlaya craja Jerue, [OTOMY YTO
WU. C. lknoBekuii nepesoxun Bee TPYAHOCTH YCTAHOBJIEHUA
CBA3M Ha Jpyrue, Gosiee pasBHThbIE IUBHJAM3ALUHH, IPEANONOKHB,
WO OHH pacroJaraioT MOMWHOCTAMH nopsiaka 1033 ape/cex.

B. A. Pasun. Mue npeacrasasiercs Upe3BBIYANHO MaJio Bepo-
ATHBIM CYUICCTBOBAHHE UHBHJIN3ANHH, OBJANCBIUINX I(eJALIMH Ta-
JIAKTHKAMH M pACHOJAaralomux MOUHOCTSIMY MonsaaKa 104 ape/cex,

ECJIH PASYMHBIE CYLIECTBA 3aCeNAIOT TalakTHKH 33 BpeMs
~ 105—107 ger, 1o Hamo OXKMAAaTh, YTO OOJBIIAS YACTh radaKTUK
yxe sacenena. Kaxaomy sicHo. onnaxo, uto 570 e Tak. Paccese-
HHE DA3YMHBIX CYLICCTB B rajJaKTHKAX, eCIH OHO BOOGLLE BO3MOMK-
HO, TOJIZKHO OBITh KpajiHe MeJJIeHHBIM nponeccom. 3a BpeMd cyuie-
CTBOBaHHA BUAMMOH uacTh Beesennoit (~ 10!° jer) mo6as uusu-
JIH33LAsT CMOr/Ia  Obl  OCBOMTB, I10-BHAHMOMY, JIHILD HHUTOXKHYIO
uacm‘ ot 10°—10!"! gnaneTHbIX CUCTEM, HMEIOLIUXCS B rajakTHKaXx.

Boaee Beposituo cymecrsopanue IHMBUIH3AUHMH, HCIOAB3YIO-
uux momucetn ~ 10#spe/cex (na 3emmio ot Connia LOCTyNaer
~2-10%* ape/cek, a uenoBeuecTBo notTpebJasier B ‘HaCT‘OHHIee BpeMs
BCEro Jumb  0koso 3- 109 spe/cex). Takue uUBUAH3ANMH He
MMEIOT BO3MOKHOCTH MOCHIJIATH AOCTATOYHO UHTEHCHBHBIE CHIHA-
JBI ¢ 3Q(MEKTHBHON WIMPUHOL cnekrpa ~ 10! 2y. B To ke Bpems
OHH MOTYT pacrnojaratb TeXHHYECKHMH CPEACTBAMH JJIs1 MOCHLIKH
BECbMA y3KOIOJOCHEIX CHTHAJIOB Ha GoJbluHe paccTosiuus. Ilo-
STOMY, €C/M peub uJeT 00 06HAPYKeHHH CHIHAJNOB OT BHE3CMHDIX
UHBHIH3ALKH, TO ClefyeT HCKATh B IEpBYIO ouepeslb KBa3UMOHO-
XpOMAaTHYeCKHe CHIHAJHL,
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JI. sI. Maptbinos. Kak Gbl BbICOKO HH Obljla pasBHUTA LHUBH-
gusanus 111 Tuna, BBIIENSATH CTOJNb OTPDOMHBIE KOJHYECTBA SHEp-
FUH JHIIb AJS TOro, uToGbl 3as$BHTb O CBOEM CYIIECTBOBAHHH,
HepasyMHO, HeAOCTORHO /s pasBuUTOH unsuauzannd. Ecou paxe
3TO BCEro JHIUb T0GOUHBL NMPOAYKT ee 3HEprolesiTeJbHOCTH, TO
HYKHO JM BCIO AHCCHIMDPYIOIIYIO 3HEPrHIO MepeBOIUTh B paiHO-
ussnyuenne? [louemy u 3auem?

Jlnsi ycusienusi BeposiTHOCTH YCTaHOBJIGHUSA CBA3U HEOOXOAMMO
3HaTh, B KAKOM HaNpaBJeHHM CJelyeT HCKAaTh CHTHAJBL, a AJIs
3TOro MNepeiaroliast UHBHAM3ANMA JOJKHA 3asBJATH O CBOEM
CYIIECTBOBAHNM, HO OTHIOAb HE LIYMOBBIM CHTHAJOM M He Herpe-
PBIBHO, IIOTOMY 4TO 3TO He KOHOMHYHO (31€Ch s NPHCOCAUHAIOCH
K muennio B. A. AmGapuymsHa), Ho HO3BIBHbIC CHIHa/bi 00s53a-
TeJAbHO HOJIKIE ObITh HEM3OTPOIHLL, 0Ka cobeceIHUK HEH3BEeCTeH.

JI. M. Tunpuarc. BepostHOCTL OOHADYKEHHS CUTHAJNOB 01
BHE3CMHDBIX LHBIJiK3aUHi OOBIUHO OLEHMBAETCS OYeHb CKPOMHGC.
Ecau cTaBuTh BONPOC O CBA3M € LUHBHUJIH3ALHAMH HAlIero H/IH
HECKOJbKO 00Jice BBICOKOTO YPOBHS, TO 3/€Chb BO3HUKAIOT OUEHH
cepbesuble TPYAHOCTH, CBSI3aHHBIE C TeM, 4TO Jis ofccreyeHAs
pasyMHOH JaJbHOCTH CBA3M TaKas NUBMJIH3ALHA HOJKHA HU3JY-
yaTh y3KOHANUpAaBJEHHEIe NYUYKH M B OUeHb Y3KOH IIOJ0CE YacTOT.
Mexay TeM, Takoe OrpaHHUCHHE COBEPLICHHO HE0Os3aTeJbHO.
Kosab cKOpO MBI LONyCKaeM, 4YTO Halla LHBHJIHSANUA HE SBJASET-
¢l eIHHCTBEHHOI Bo BceeseHnnoil, To orciofa ¢ HeH30€KHOCTLIO
CJIELYET, UTO JOJKHBL CYIECTBOBATL LMUBHJN3ALMH KaK HaMlero
HJIH MEeHee PasBHTOrO YpPOBHS, Tak M Cojee pa3BUThHIe, ueM Halla.
[Mocaentne, Kak 1o ObL10 ckasano B gokaage M. C. Illkiaoscko-
ro, MOTYT pacnoJ/iarath PUTaHTCKUMU 3SHEPreTHUECKUMH MOIIHO-
cTaMH BiJIoTh po 10% spe/cex. Yuer 3TOro OOCTOATENBCTBA
KOpeHHBIM 00pa3oM MeHseT CHTYAaluio.

IIpeoGpasys 3Ty SHEPruio NOJHOCTBIO WM YAaCTHYHO B H30-
TPOIIHOE pa@iOU3/IyyeHHe, TaKas HUBHJIH3ALUST CMOXKeT 06cay-
KHBATh OJHOBPEMEHHO BCeX a0OHEHTOB, PACTONOXKEHHBIX B chepe
nIeiicTBug ee nepegaruuka. Ilpun mouHoctsix ~ 103 spe/cex chepa
JEHCTBUST JTOCTATOUHO BeJUKA AJi TOTO, YTOOLI 3Ta LUBUIH3AIKSA
MOTJia T03BOJINTh ceGe POCKOIb BECTH Nepelauy B LIMPOKOH I0-
Jloce 4acTOT, NIPH KOTOPOH BO3MOXKHA Ilepegaya OTPOMHOrO KOJIH-
yecrBa uHpopmanuu. Ecau rae-uubyabp B Hawed I'asaktike niau
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Jlaxke B JIPYIUX TrajaKTHKax MecTHOH Ipynnbl CyIlecTBYeT XOT#A
Obl O7HA IUBUIM3ALHSA TAKOrO THIA, TO Mbl yXKe ceHyac, IIpu
COBPEMEHHOM YDOBHE TEXHHKH, CTIOCOGHLI OGHApPYKHUTh TOChLIae-
Mble €10 CHTHAJIbL.

3ajmaua YCT2HOBJIEGHHSI CBSA3H C BHE3eMHBIMI ILUBHJIU3AINS-
MH HJH, TOBOpPS B TEpPMHHAX PaJHOACTPOHOMUHU, IIOUCK HCKYCCT-
BEHHBIX HCTOYHHKOB KOCMHMYECKOrO  DaJHOM3JYUYCHHS  CTaJKH-
BaeTcsi C HECTPEJAEJCHHOCTbIO JBOSIKOTO POJAA: HECNpeJeJeHHOCTb
4acTOThl U HEONPCAeJeHHOCTh HalpaB/eHHd. BecbMa BajykHO, UTO
cyIlecTByeT OODBLEKTHBHBIH KPUTePHH, CBA3aHHBIN CO CIIEKTpalib-
HBIM pacIIpefeneiiien [HyMa, No3Bosigiolui xora Gbl 1pyGo 3ay
(dbukcuposaTh ¢6aacTh crekTpa (00JacTh CAHTUMETPOBBIX ¥ JI€LH-
MeTpOBBEIX paauoeonn). Ilpu mmpoxcii moaoce nepexaTtynka oOT-
najzaet U HeoGXOAUMOCTh B TOUHOH HEHTPHUPOBKe I10JOCE NpUHeMa.

Haaee, nns oGHapyKeHus HCTOYHHKOB HEOGSI3aTCbHO HC-
110JIb30BATh aHTEeHHD! ¢ 3(pQexTHBHON naomaasio [0'—10° u2, Ko-
TOpble HEOOXOMIMEL 115 NpHeMa HHpopMany; Aasd oOHapYIKeHUs
MOYKHO HCIONAB30BaTh O0Jee CKPOMHBIE, CYIleCTBYIONLIHEe B HACTOs-
liee BpeMsa aHTeHnnl ¢ 3M(eKTHBHOH nJaouiaibio nopaika 103 x2.

Pasymeercs, HeneaecooOpasHO A€TaJdbHO HCCAEA0BATL BCe
U3BCCTHBIE MJIH BHOBL OTKpblBAeMble HCTOYHUKH PalHOU3NYUCHHA.
[Tpenae Bcero He0GXOAUMO OTOOPETh OOBEKTHI HCCAENOBAHUSA MO
Kakomy-nundo npusnakxy. Ilo-supumomy, naubosee yao6HO ocCy-
HIeCTBUTE OTOOP MO NPU3HAKY YIJAOBBIX pasMepos, MoxkHo, HANpHU-
Mep, NOCTaBUTh 3a71auy o0Hapy:KeHnst BCex MCTOYHHKOBR ¢ YIVIO-
BEIMU pasMepamit <<0”.1, oT6pocuB, KAk 34BEI0OMO ecTeCTBEHHbBIE,
BCe HCTOUHHKHM ¢ pasmepamu >07.1. C 37T0lf nesano ciesoBago
OLI MpOBeCTH noJiHblil  0030p HeGa ¢ uHTEpPEPOMETPOM C
pa3pﬂemammeﬂ crecobuocteio 0”71 M UyBCTBHTEJNBHOCTBIO O
10727 gmim22epy.

OroGpanibie HCTOUHNKY HEOOXOAUMO TIIATEILHO HCCAENNBATL
COIVIACHO OXKHAAEMBIM KDHTePHUSIM, KOTOPBIM JMOJKEH YIOBJCT-
BODSATb HCKYCCTBEEHBIH HCTOUHMK KOCMHYECKOTO paTHoH3/IydeHusl.
Heckonbko Takux Kpurepuen (lpeaesbHO Madbie yF;IOBbIvaaSMe-
pet < 0”.001, xapaxTepHoe CHeKTpajbHOE pacnpejeseHne MOII-
HOCTH, KPYroBas MOJSPU3ALHNS, IeDEMEHHOCTh BO BDEMEHH, O0CO-
GreHHOCT‘H usnyuenuss BOaAu3M A 21 cu) Oblin  ykasawsl H. C.
Kapnawespiv. 9To ouenb BaxHOe 06CTOSTENBCTBO, KOTOpOE IO-
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3BOJIsIeT TIOCTABUTH MOMCKH MCKYCCTBEHHBIX MCTOUHHKOB Ha IpOH-
Hble HAyuHblC OCHOBbL. KOHEUHO, 3TH KPHTEpPHH HE ABIIOTCH
COBEpIIEHHO O0sI3aTe/bHBIMK, ONHO3HAUHBIMHY KPUTEPHAMH HCKYC"
CTBEHHOTO HCTOuHHKA, $1 OBl CKasaj, uTO OHM fABJAIOTCT CKOPEC
0CTATOUHBIMH, 4YeM HEOOXOMUMBIMH ~KPHUTEpHSIMH, T. €. €CJH
OKamKerTcs, uTo KAaKofi-a1u60 HCTOYHMK  YIOBJAETBOPACT  BCEM
kpurepusiv H. C. Kapnauesa, 10 ¢ GOMBIIOH CTEeTEeHbI0 BEPOAT-
HOCTHM MOYKHO YTBEPIKAaTh, UTO STOT UCTOUHHK ABJSETCH HCKYC
CTBEHHBIM, OJHAKO BO3MOMKHBI H TaKue UCKYCCTBEHHBIE HCTOUHHUKH,
KOTOpble He yIOBICTBOPSIOT KAKOMY-HHOYIb H3 STHX KPUTEPHER
M HEeCKOJAbKMM 13 HMX (3a WCKJ/IOUeHHeM, MO-BHAMMOMY, YIJIO-
BLIX Da3MepoB).

B cBA3M C TAKOH HeONpede]eHHOCTbIO BO3HHKAeT HACTOs-
TesbHasi HeOGXOAUMOCThL Pa3padoTaTh Kakue-To obLlue W CoBep-
IEHHO ONHO3HAUHblE KPUTEPHH HCKYCCTBEHHBIX HCTOUHHKOB, OCHU-
BaHHBIE, HATPUMED, HA aHadN3e CTATHCTHHECKUX CBONCTB CUrHAJd
wIH Ha OGLUIX TeopeMax Teopui HH(GOpMALUH.

B 3aknioueHue st X04y OCTaHOBHTBCS €lIC Ha OJHOM BoIpoce.
CKOJBKO HCKYCCTBEHHBIX HCTOUHHKOB MGYKHO OXKHI4Th B Hauled
Tanaktnke? [Tpeanosokuy CoBepUICHHO YCJA0BHO, u4T0 B anak-
tike cymiectsyerT 1000 uusmimsauuit sroporo Tina. Bpan am
HeoGXomuMO, uTOOBl Karkiasg M3 HUX Bejda nepeladd Ha BCIO
TanakTiKy, Ay0aupysa pabory APYrux craHumil. BoamMoxHo, ¥TO
nepeauy uiapopMaliy BeIeT JHIIb OJHA UHBHIN3AINS, a OCTaNb:
Hble TOJLKO NOAAI0T No3biBHble., A MOXKeT GBHITh KaxIas CBEPX-
IMBUAH3ALUS BedeT nepeaady AJs orpadnuennoro paiona Ianax-
THKH, M JALlb OJHA H3 HUX, caMas mMoLlHag—/AJasd APYruX raaak-
THK... Ml He MOKeM alpHOPH HCKJAIOUMTH TAKYI0 BO3MOYKHOCTD, &
5TO NIOKA3bIBAET, YTO K OLleHKEe 02KHAaeMOr0 YHCJa MCKYCCTBEHHBIX
MCTOUHIKOB CJEAyeT MOAXOAUTh C GOJIBLIOH OCTOPOXKHOCTDIO.

B. A. AmGapuymsan. J takxe aymaio, uto BLI npexae Bcero
JOJIXHbl IBITAThCSl aBaTh 3HATh O cebe, T. €. JlaBaTh IIO3bIBHBIE,
M JIMIIb 33TeM TMepelaBarh HH(opmanuio. BroaHe BO3MOKHO J0-
IyCTHTb, YTO MO3BIBHEIE MOTYT IepeaaBaTbCsl CHIHAJAMH OJLHOTO

BUAA, a NoapoOHAs MHPOPMaIHUSA C NOMOILBIO CHUTHaxad APYrorc
Buaa. 11o3bIBHEIe CHTHAJBl MOTYT 3akJjouaTh B cefe HeOOJBLIOIN
00beM «HaBOAAIIEH» HHGOpMAIUH, yKasbiBalolledl Ha Xapaxrep
CHIHAMOB, MAOUMX OCHOBHYIO HH(pOPMAULHIO.



I'. C. Caaxsin. ITpu pemenun npo6JemMbl yCTAHOBIEHHS CBA3H
C BHE3eMHBIMH IIUBU/IU3AIHUSAMH CJIeyeT UMETb B BULY BO3MOMKHO®
OTJIMYHE HaIIero COGCTBEHHOTO BpeMeHH OT COGCTBEHHOTO BpeMeH
npeanosaraeMoro aboHenta. JelicTBUTENbHO, Belb He HCK/IIOUEHA
BO3MOXKHOCTb TOT'O, YTO HaCTh HAUIUX a0OHEHTOB MOMKET HAaXO0-
JHUTHCSL B OCOOBIX (DHSHUECKHX VCJAOBMSIX, a4 HMEHHO, B CHJIBLHOM
IPaBUTALUOHHOM ToJle, B CBLICTDOM BpAllCHHH MM Ke B HEHOP-
MaJIbHO OBICTPOM IIOCTYTIATEIbHOM IBHIKCHMH.

3. I'. Mupsadeksn, IIpoGiema ycTanoBJeHHS CBSI3M C BHe-
3eMHBLIMH IHMBHJIH3ALHsSIMH Ge3ycaoBHO HayuHast npoGaema. Jly-
MaTh HaJl HeHl HYXKHO, HO HCXOAS M3 YPOBHSI DPAasBUTHs Haulei
UMBHJIH3aLMH, HauMX (GAKTHYECKHX BO3MOXKHOCTEH, 3aHHMAaThCS
3TOIl NpoOJieMoll: O-BHAMMOMY, IIOK3 elie pAaHO, Hepa3yMHO!:
ITpu 3ToM HYKHO VUHTBIBATL €LIe M TO OGCTOSATENBCTBO, UTO
Hallla TexXHHUecKad LUBUAH3AlUS 3dHHMaeT o4yeHb He6oJblloe,
HE3HAUHTEJIbHOe MECTO B KOCMHYECKOH iKaae Bpemenn. OueBuA-
HO, TAKOBO K& IIOJIOXKEeHHe H C NPVIHMH UHBHJAM3ANHUIMH. Mnaye
FOBOPsI, OUCHH MAJOBEPOSITHO — OJHOBDEMEHHOE CYLIeCTBOBAHHE
HECKOJIbKHX BBICOKODA3BUTHIX, TEXHHUCCKHX HHBHAN3AUUI, a CJe-
AOBATC/ILHO, MAJOBEPOATHO M YCTAHOBJEHHE CBSI3H MEXKAY HHMH.

I'. A. Typsanstn. MHue KaxeTcs1, 4T0 HAGIIOTCHHS HaJ KOoCMI-
HECKHMH  DaJHOHCTOYHHKAMH HMEHHO B HeNmpepLlBHOM CIeKTpe,
KaK 3TO NpeAsaraior 37ech, MOTYT TOJBKO 3aTPYAHUTh HALIH IO-
HNBITKH OGHAPYZKHTb BHE3EMHYIO WHBHAN3anmo. leio B ToM, uto
HEMPEPBIBHBIH  CIEKTP XapakTepeH AJis BCeX HeGECHBIX Te, Hc-
yCKAIOUWHX paauOBOMHLL. B OTAeNbHBIX cilyuyasix OHM MOTYT H3-
JAydath TaKxKe MOHOXPOMATHUECKHE BOJHBI Ha BIIOJHE omnpeaeseH-
HbIX vactoTax. [lostomy 6ymer Gosee JIOTHYHLIM, €CJH Hallp
MOUCKH BHE3EMHBIX NUBHIM3aLNil GYAYT NpOBEeACHH He B Helnpe-
PBIBHOM CHEKTpe, a4 Ha KaKUX-HHOYIb AHCKPETHBIX uacrorax, Ko-
TOpbl€ He COBIANAIOT C 4aCTOTAMH M3BECTHBIX PaAHOMMHHE, Eciau
PH 5TOM Mbl OGHADY/KHJIH CHTHAJ Ha JJHHE BOJIHDI, CKaxeM,
34 cu w Huuero He OOHApYXKHJIM HAa BOJHAX JUIMHHEE U KOpoue
34 cm, TO HaBepHSIKA MOKHO CKas3ath, YTO NPUHATBHIA  CHTHAJ—-
HCKYCCTBEHHBIH, TIOCKOJILKY B IPUPOAE HET HH OJIHOrO TeJa,
HCIYCKAIOIIEro B pesysbTaTe M3BECTHBLIX HAM (U3HUECKHX apo-
LeCCOB H/IM SABJEHHH MOHOXPOMATHYECKOE panyousayueHne B
9T10i1 iuHuH. OueBHIHO, paccyxkyiasi TakuMm e 06pasoM, BIOJIHE
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MOHOXpPOMAaTHYeCKHe paJHOCHTHAJBl OyAyT MOCHIIaTh HaM #
Hallly BHe3eMHbie KOPpEeCHOHIEHTh, Bech Bollpoc 3akamouaercst b
TOM, 4TOOBl HAaHTH 4acTOTy, HAa KOTOPOH OCYLIECTBJSETCS Nepe-
Jauya curuajoe. Ilis 3Toro, no-BUAMMOMY, HEOOXOAMMO OpraHi-
30Bath HabJ I0feHHS TakuM o6pa3oM, 4YTOObI MOXKHO ObLIO B
HauboJsiee BEPOSATHOM JHaNd3oHe padHOM3JyUCHHS CKaHUpPOBATHL
NOo BCeM 4YacToTaMm. Torza OTCYTCTBHE PaAHOH3JIYUEHHS BO BCeM
9TOM JHaNna3oHe W €ro NmosiBJeHHe Ha OTJAEJbHBIX yacTtoTax Oyaer
YKa3aHHeM Ha HCKYCCTBEHHOCTh STHX CHMIHAJIOB.

J. SI. Maprtbino. K xputepuio MOHOXPOMATHUHOCTH HYIKHO
HOAXOAUTh ¢ COJbUIOH OCTOPOXKHOCThIO. M3BeCcTHBI cayuau, KOr-
Jla BCHBILIKK y 3Be31 Ha6J/104al0TCsl B 0OYeHb Y3KOH I10JI0Ce YaCTO7.
KoHeuHo, Heqb3s U3 3TOr0 OJAHOTO 3aKJI04aThb, YTO 3TH CHIHAJbI
ABJASIOTCH HCKYCCTBEHHBIMHU.

. b. 3eg1b1108uq. Ilpu anepHbIX B3pbiBaX Ha OOJBLIIHX BBICO-
TaX BO3HHKAET MOILIHOE 3JIeKTPOMArHUTHOE M3J/ydeHHe, KOTOPOe
MOXKeT ObITb MOLLHEe, 4eM H3JyYyeHHe HA3eMHBIX pajxoCTaHLUH
W B [PHHIHOE MOKeT OblTb 3apPeruCTPUPOBAHO HA MEK3Be3IHbIX
pacctoanuax. Tax uro caenyer oGpaTuTh BHHMaHHe W Ha APYrHe
BO3MOXKHOCTH HOCLIIKH CHTHAJOB.

YUro xacaerca sameuanus I'. C. CaaxsHa o COGCTBEHHBIX Bpe-
MEeHax Ha JpYIuX IJIaHeTHLIX CUCTeMaX, To, NpaBja, H3-3a CHJb-
HbIX TPABHTALLMOHHLIX MOJEH BpeMsi TaM MOXKET ObITb OTJIUUHBIM
oT Hauwero. Ho toraa mus-za Toil Xe OOJBLIOH TpaBHUTALHH TaM,
NO-BUAHMOMY, HE MOKel GbiThb M KH3HH.

10. H. Mapuiickuit. Mpl neitanuch oO0HApPYXKHTb KPYroOBYIO
noaspusanuio ucrounuxkos CTA-21, CTA-102. IlpesBapurenbyo
MOXKHO CKa3aTh, 4TO oHa cocrasJjsieT He Gosee 50Y%. S mymario,
4TO 4yepes ABA Mecslla y Hac OyAyT TOYHbIE JAHHLIE.

M. M. Tepynu. SemMHast UHBUIU3AUNA ABAACTCS OYEHb MOJIO-
no#. Bo Beakom cayuae, eé TexHHTecKHe BO3MOMKHOCTH TOJBKO H2
JaHHOM 3Talne PA3BUTHS MO3BOJAIOT CTABHThH 3a4auy 00 YCTAHOR-
JIEHUM CBSI3UM C MHBIMH LUMBH/IM3aLUsIMU. KpoMe TexHHUeCKOl cTO-
poHbl Jena #onpoc o6 yCTAHOBJIEHHH CBA3H ¢ BHE3€MHBIMU IHBH-
JIH3aLHAMH HMeeT psil APYTHX, He MeHee BaXKHBIX CTOPOH. DTO
BOINPOCK! OTN0311ABaHUs], JIUHTBUCTUKY, oOMena uHbopMauui u ap.
OcraHoBumcs BKpaTile Ha BONPOCE O 1eJeco00pa3HOCTH paGoThl
Ha nepesauy. He nckiioueHa Bo3MOXKHOCTb, UTO LHBMJ/IM3ALHS,
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o6HapyKHBLIAS HAUly neperauiy,

MOXKET MMeThb arpecclBHbI2
TeHIeHIuH. B 3TOM cMbicse GyaeM MoApasensTh WHBUIN3ALHA Hi
3 «HEe310pPOBBIE».

«Sﬂo%écfc%}if}jlbf(y HalllllaleHBI/IJI‘I/IBaaLLI/IH OUeHb MOJIOLa, TO rOpasnd
BepOSITHEE, UTO IMBHAH3ALHSA WJIM UHBHIH3ALUH, C KOTOPBIMH Mbl
BojileM B KOHTAaKT, OyJyT HaXoIuTbCsi Ha GoJiee BHICOKOM Z-)Tal'([e
passutusi. Hafo aymaTe, UTO UHBHIH3ALUH, ,[LOUIGIIUIM—E 110 13131:1:‘:1)H
KUX ypOBHe#l pas3puTusi, OYAyT 3M0pOBBIMH. Bo BcsakoM Tc.ny ce,’,
370pOBbI MEPHOA NOJKeH GBITh nauboJiee IlJLHTE:[beIM RO Bp -
MeHy JKU3HH NUBHIM3AUMH, UCKJOUas, MOxeT ObITh, JUIIb II€
puosabl cTanceienus u rubemu. Haxo raxxe nymarb,rtn-‘o 310pD-
Bag IUBUAM3AUHS J0JXKHA CTPEMHUTBCS K YCTAHOBJEUIHIO IlByC’lig-
POHHHX KOHTAKTOB C APYIHMH HUBHJIH3AUMAMU 115 o()orameﬂy{?
CBOKX 3HAHMI M mepefaud KX APYTHM (YTO TaKKe HCKIOHaLT
BO3MOXKHYIO B MPOTHBHOM CJaydade arpe.CCI/IBHO‘CTb).

Bce 3T0 O3Hauaer, UYTO INpH INPOEKTHPOBAHHH METOAHKH H
CPEACTB CBSA3H C BHE3MHBIMI LHBHAH3AMHSME HaM cm:;lyer UMeTDh
B BHAY Kak LpHeM, Tak H meperauy. bogee Tgr?, pabora Ha H3-
JyueHue JOJKHA CHMTAThCS AOJATOM KaXKAOH Oosee WM MeHee
PA3BUTOH LMBH/IH3AILNH,

JIpyruM MOMEHTOM, KCTODBII HaLo y4uecTb IpU ]'IpOCKTI/IpO:
BAHUH, ABJASETCS BOIPOC O BPEMEHH XKH3HU MOKOJCHHUS HHO3EMHOU
nuBHaH3anu. Pas6poc 31ech MOXKET 0Ka3aThbCd BeCbMa CYLeCT-
BEHHBIM.

Beapb 1axke na 3emJe, B CPABHUTEIbHO OJHHAKOBBIX YCIOBUSIX
CYHIeCTBYeT OpTaHHUYecKas JKH3Hb C MCPHOAOM MOKOJICHHS OT HE-
CKOJBbKHUX MHHYT 0 COTCH JeT. Bonpoc 3TOT BaKeH [Jisl [ipaBHJlb-
Horo BHIGOpA YacTOT MOAYJAAUNU. TTepHoa MOLYJSIHY U HEPAOIBE
[IOBTOPEHHS] CUTHAJIOB JOJKHEI ObITh, M0O-BUAMMOMY, MHOTO MEHb-
1le BpeMeHU JKU3HU MOKOJIeHHs, B NPOTHBHOM Ciyyae HallW CHT-
Hajbl MOTYT 0Ka3aTbCsl He3aMeUeHHBIMH, MajoHH(OPMATHBHLIMH
WJIH Jaxe MOTYT CbiThb OTHeCeHbl K KaTerOpHH CHUTHAJIOB ¢ HEJXO-
CTATOUHOCTBIO KPHUTEPHUEB HCKYCCTBeHHOCTH. Koneuno, nuBHIM3a-
MK OCHAIIEHBl TeXHHUECKUMH CPEACTBAMI, MO3BOJSIOMUMHI Peru-
CTPUPOBAThH CHTHAJbI C NEPHOAHUHOCTBIO B OUEHb LIMPOKOM JHA-
I1a30He; 3TO, OJHAKO, HE CHUMAET BCEH BAXKHOCTH yuyeTa OTMEUEH-
HONO 00CTOSATeNbCTBA (0COGEHHO AJS TO3BIBHBIX CHIHAJIOB).

PaGora Ha mnepegauy [J0JKHA COCTOATh H3 DEryJispHBIX
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fIOCBIIOK TIO3BIBHBIX CHIHAJIOB H TEKCTa, COlepIKallero HeGobIuyio
uHpopmawno. Jlns obecreyeHds SHEpPreTHUECKH BBICOKOH CIeK-
TPaJbHOMH IIJIOTHOCTH MBI GyNeM BBHIHYKAeHb paGoTaTb B CpaBHH-
TEJIbHO y2KOH T0JI0CE, YTO CaMO IO ceGe OrpaHHYUT HH(pOpPMATHB-
HOCTb KaHaJja,

Brpouenw, ceituac, no-suanvomy, HeT HEO6XOIUMOCTH B IOCHLI-
Ke 60abworo Konuyectsa undopmaunu. [ToMnmo TeKcra, HEKOTO-
PYI0 HeGOMbUIYIO HHOOPMALMIO MOTYT HECTH H CAMH MO3BIBHBIE
curaansl. Oprannzanuio MOCAENHHX C/eIyeT CUMTATH HAaHOOJIee
BazKHBIM MOMEHTOM B paboTe Ha neperzauy. OHM HOJKHBL 06.a-
Aath GONbIIOH MOLIHOCTBIO, TIePELaBATLCS B Pa3/IHUHBIX Hanpas-
JICHHSIX CO CTPOTOH NepPHOAMYHOCTBIO, HA PAa3HBIX YACTOTAX NpH
WHPOKCH 1 Y3KOH MOJoCax.

Pa6ora na mpuem jgo/kHa mpoM3BOAUTBCS Golee LIHPOKHA
bpouton. ITpHen 10/1KeH MPOHCXOAHTH HA DPA3IHUHBIX UACTOTAX
HallpaBAeHHBIMH aHTeHHAMH W B HauboJee BEPOSTHBIX HANpaBJc-
HUSIX. _

Hantoaee yroGusiMu paGounmu uactoramu CJIeyeT CUHUTATh
AHANA30H CAHTHMETPOBBIX H JEIHUMETPOBLIX BOJH. JTOT AHANA30'
PAlNCHANEH U € TOUKH 3PEHHUS NIOI/IOLIEHHS] B MeK3Be3IHOI cpene.

OcHOBHBIM TpeGOBaHHEM K AHTEHHBLIM CHCTEMAM Ui TIpHe-
Ma ABNSAETCA BBICOKAst UYBCTBHTEJNBHOCTb, TO €CThb GOJbIIAS 3¢-
dextnBnas niowans. Masectno, uro JABYX3eDKaJbHble CHCTEMDI
€ HENOABNIKHBIM TJIABHBIM ChePHYECKHM 3epKaIoM BBICOKO3(Dek-
THBHBL 1 HMCIOT MHHHMAJBLHYIO CTOMMOCTb Ha €IHHHLY TOBepX-
HOCTH packphiBa. CuenylomuM TpeGOBaHHEM SBISETCH HEOGXO-
JHMOCTL  8BTOCONPOBOKACHUS 00beKTa., B aHTeHHAX YKa3aHHO#
CHCTenEl, Hanpumep, B BJIA, ycnemno pemaercst u s1a 3amaua,
Ias ofecneuenns BeICOKOl UYBCTBUTEJIBHOCTH AHTEHHAS CHCTEMA
AOKHA Takke 06/1a1aTh MaJbIMH  COGCTBEHHBIMY mymamu, B
BJIA onn ne posmxumr npessoiitn 10—15°K.

H. C. Kapnawes. B xoze JUCKYCCHH MHEHHS Pasaeu/uch.
Oxun npeasaraor B KauecTBe NIepBOTO 3Tala IOHCKA H3YUYHTh
BOIPOC © CYLIECTBOBAHHHM «CYNePLUHUBUIN3AIHIE», CIOCOGHBIX H3-
JIydaTh HeNnpepbiBHO, H3OTPONHO H B LIMPOKOH [0JOCE YACTOR.
Jlpyrue 13 0cTOpOKHOCTH MOMArAIOT, YTO MBI JOJIZKHBI paccMaTpH-
BaTk LUBU/IH3AIHH, TEXHOJOIHYECKWH ypOBEHb KOTOPEIX BechMa
6JIH30K K JOCTHTHYTOMY Ha 3eMile. [TosTomy ux uHaayueHme m0Mx-
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HO OBbITh HaHpaBJle.HHbIM, y3K~O»HOJIOCHBIM‘, u Aaast KSX:(D.OFO Hanpan-
JieHus nepefaTyuk p’a60«TaET BecbMa KODPOTKO€ Bp‘eMH.BCﬂeﬂCTBHG
Maue xoTtesaoch Obl ellle pas MIOJAUEPKHYTh, qT‘o‘ i
pa3auuns BO3pacToB 3Be3/l, HCUHCJAEeMOT0 MI/IJIJII/Iaap-,LIaMI/[WBH.H,HSa'
cKOpee BCero JIOJIKHb GblIH Obl crog;asii;t;m 53:32?1?6;1 Sy
CTBHE «CYyIlepLHBHIIN ! . J >
l}ig;n;::Moa;;}I’; Be‘pO‘HTH‘Z‘CTS nosiBJeHUs pa3yMHOH JKU3HH, JUOO

UnuaJJbHoOe or\paH‘uqe,HHe paSB‘HTHHy 4yTO B CBOIO

A Ha YycCIex B NOUGKE

! / I aHCbI
ouepeab CYILLQCTBEHH\O yYMEHbIIAET

i ero §poBHA.
LMBHUIK3ALMHA HaIl ‘ B
Tlo-BUIUMOMY, nesecoo6pasHoe HavaTh HccJeLoBaHus

060uM HalpaBJeHUus M OJHOBPEMEHHO. Onnaxo HOHCKO?TSSJZZT;;
«CyTepIMBUIN3 N> ABJIACTCE TEXHHIECKH 6oiree np i
yeii. B KauecTBe NepBOro 3Tana Jjs 3TOr0 HEOOXOLHMO in ceom
[OJIHBI PajHOaCTPOHOMHUECKHH 0630p He6a§ B iaﬁmy.e POBO

uHTepdepomeTpe ¢ JACMECTKOM ~0”.1 BmaOTL A0
notokos ~ 1077 sm/m?eepy. Taxas mporpamMma MOKET GBITI;MI::;:
noaHeHa B TeueHue OJHKAHUIHX HECKOIBLKHX JET. OILHOBpaTV f
HO 1e/eco06pa3Ho pa3pabaThiBaTh H Go.see cnomayp agnaiToépQ
Jisi TIOHCKA MOHOXPOMATHYeCKOro' H3JIydeHHA oT 00be B
cepe paamycoM, CKaxeM, 10 1000 cBeTOBBIX

Jyanas3oHe Ha

JIET.

O ITPOBJIEME CBSI31 C BHE3EMHBIMH
HMBUJIHU3ALIUIMU

C. 9. XAHMKHH
I'naBras actponomuueckas otcepsatopuss AH CCCP, Ilyakoso

Paccmorpenne npo6ievMbl paaMocBa3n ¢ BHE3CMHBIMH IHBH-
JU3AUUAMHU IPUBENTO K BLIBOLY, YTO YCTAHOBJICHHE B TOH WKW HHOM
¢dopye panHOCBA3H C HHO3EMHBIMH HHBUIM3ALUSMH, HAXOSIILH-
MHCs HA TOM iKe, KaK U Ha 3eMmJe, ypOBHe Da3BHTHSA, ype3Bbluaii-
HO MaJsioBeposATHO. ['opasno Gosiee BepOSITHOIN SIBASETCS BO3MOWK-
HOCTb CBSI3M C HHO3EMHBIMHM UHMBHUJIU3AUMSIMH, HaXOXSAUIMMHUCH HA
3HAYUTE/IbHO OOJslee BLICOKOM YPOBHE DA3BUTHA (KOHEUHO, ecn
TaKHe UHBHJIH3ALHH CyulecTByloT). [lpexkae Bcero Bo3HuKaer
BOTIPOC O TOM, KaKWUM4 TEXHHYECKHMH CDPeICTBAMM pacnoJaraer
STa BBICOKOpDA3BUTAS UHMBHJAM3ALHA. B cylulHOCTH, ¢1UHCTBEHHBIN
JOCTOBEPHBIH OTBET HA ITOT BOMPOC COCTOHT B TOM. YTO 3Ti cpen-
CTBa He MOTYT BBIXOJHMTbL 2a NpPeAEeJbl TOTO, UTO BO3MOKHO C TOU-
XM 3DCHHSI 3aKOHOB TpHpoAbl. Kazamoch Gbl, uTo 5T0 TpHBHAIb-
HOEG YTBEpIKJEeHHEe He MOXKEeT MNPHUHECTH MOJb3bl NPH 00CYKIeHUI
paccmarpuBaemMoil HaMH npob6aembl. ONHAKO OMHHA M3 BasKHBIX
BOIIpOCOB, BO3HUKAIOLIMX NpH OOCYXKIAEHHH 3TOH NpobJeMbl, siB-
JIACTCST BOIPOC O TOM, KaK OTJHYHTh UCKYCCTBCHHbIE CHTHAJLI BO3-
MOZKHBIX KOPDECIOHAEHTOB OT €eCTECTBeHHOI0 palHOH3/IyuYcHHUA.
Ho noka mbr He usyumnan NPUPOJBL U CBOHCTB BCEX TEX €CTECTBEH-
HBIX HCTOUHHMKOB, palHOM3/JyYeHHe KOTOPBIX 1O MOLIHOCTH CpaB-
HHMO ¢ 0XU1aeMOH MOIIHOCTBIO HCKYCCTBEHHbIX CHTHAJIOB, MBI I
00 3TOM paJHOH3JYUCHHH He MOMKeM YTBEPXKAaTb HHYETO (OJb-
IIETO, 4YeM TO, UTO €ro CYIIeCTBOBAHHE He NMPOTHBCPEUHT 3aKOHAM
npupoasl, IlostomMy eaHHCTBEHHBIM GecCnopHbIM  10Ka3aTesb-
CTBOM HCKYCCTBEHHOTO XapaKTepa MPHHHMAaeMOro panuous.ayye-
HHST MOXKeT C/YXKHTb TOJbKO HajJHUHe B HeM KaKoH-J1H60 nHpop-
MalHH, BBIXONALIEH 32 paMKu TOi HHpOpManuu, KOTOpYio cojaep-

83



N P L T e e UL,

{ou3/yueHHe ecTeCTBeHHbIX HCTOUHHKOB, HMEHHO,
uEgopMalnuH O MOMIHOCTH paanON3/yueHsis WCTOYHHKA, €ro
CHEKTpaJbHOM COCTaBe, XapaKTepe noJapuU3alny, pasMepax
JCTOUHHKA H pAaclpeflelleHHH APKOCTH B HEM. Aty nHOOPMALHIO
MBI nasplie A8 KpaTkocTH OyleM HasblBaTh «eCTeCTBeHHOM HH-
dopmaunuen». Ho «ecrecTBenHass HMH(MOpMaIug», KOTOPYIO COMEP-
«UT B cefe BCAKOe paAMOU3JIyueHHe KaK eCTECTBEHHBIX, TaK H
HCKVCCTBEHHBIX HCTOUHHKOB, B JIYUIIEM CJAydac MOXKEeT JaTb OCHO-
BANNS TOJNBLKO 110103peBaTh HCKYCCTBEHHOE IpPOUCXOK AeHHE HCTOY -
HMKA, HO HE MOZKeT AaThk GecCrIopHBIX J10Ka3aTelbCTB 3TOTO. 11
5TH OCHOBaHUsl OYyAyT TeM Oosiee BECKHMH, HEM goabuie uncad
MCTOUHHKOB PafAMOU3TyUCHHs, O KOTOPBIX MBI pacrojiaraemM «ecre-
crpenHofl nHdopMaluet» (He3aBUCHMO  OT TOro, SIBJSIOTCS JH
OHI eCTECTBEHHBIMH HJIH HCKYCCTBEHHBIMH), H HEM poJice ToJaHA d
neraapna sta undopyanua. Ho sanaua rosayyenus Takoil oomup-
Holl «ecTecTBeHHOM uHOpMAlHi»—3TO OCHOBHAHA 3akata panuo-
actporomuu. Otciofa ACHO, 4TO noraHoOMepHBIE NOUCKH pajgHoCHT-
HAJMOB OT BHE3EMHbBIX IHBHIM3ALHIL (a He NONBITKY, paccunTaHHbIE
H4 CJayualiHyo ydaady) TpeicTaB./sior coGoil 3ajady, MOJHOCTHIO
COBNAAIONLYIO ¢ OCHOBHOf 3ajaueil paiuoacTpOHOMUH BIIOTH 1O
TOrO MOMeHT4, KOTfa OyAyT HaKOIJIeHbl JOCTATOYHO BECKUE
«yJAHKN» HCKYCCTBEHHOTO MPOUCXOKIEHHA  TOTO HJIH  JApPYyroro
netounnka, C 3TOro MOMEHTa CTaHYT 1eaecoo0pasHbiMH OMBITKH
0GHApyXKHTb B TPUHHMACMOM  DAIMOM3IYVHEHIH HHGOPMAIHIO.
BBLIXOAAILYIO 38 DaMKH «ecTecTBeHHOI nupopvanuu». Toabko 31a
nocaensds 3a71ada sBUTCS CrenupuuecKoil 1Js CBS3M C BHE3EM-
HBIM# IABUJAM3ALUSAMH, ¥ ISl ee perieHid notpebyloTes  Ccre-
IiaJbHble TeXHHYeCKHe CPeACTBa, NOMHMO TeX, KOTOpbIE Heo6Xx0-
JUIMBI LUl PellleHHsi OCHOBHBIX 3a/ay pajuoacTpoHOMHUH, HMEHHO,
npefeJbHO UYBCTBUTE/IbHbIC NPHEMHHKH, HEIPEPLIBHO nepeKpol-
Balonuie Bech AMANa30H 4aCTOT, KOTOPBIMH 1(€J1ecO06PasHo MOJb-
30BATHCS JIJisi KOCMHUECKHX CBsi3ell, T. €. AHalasoH MpHMEPHO or
50 cm 10 3 ca, ecau IpHeM Bejercs Ha 3emie (10X armMoc(pepoit).
J1s pannoacTpOHOMHH YK€ MOZKHO ONpaHUYHTLCA HEKOTOPBIM HHC-
JIOM TpefiefbHO UyBCTBHTEbHBIX MIMPOKONOMOCHLIX MPUEMHHKOE,
GoJee WM MeHee PABHOMEPHO pACMOJOKEHHBIX B yKasaHHOM
nuanasoHe, Ho He NepeKPBHIBAIOILIKX €ro.

[Mnauupyst TMONBITKH OCYLUECTBJEHHS CBS3M C BHE3CMHBIMU

skuT B cebe panl
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[HBUJIM3AIMAMHI, HAXOAAUIMMHUCA HA Gojlee BHICOKOM ypOBHE pas-
BHTHSI, UeM HAlld, O BO3MOZKHOCTSX BHE3EMHOI IHBHIH3AUMI Mbl
MOZKEM BbICKA3aTh TOJbKO TO OeccIiopHOe IOJIOXKeHHe, KOTOPOT
GbliI0 TpHBEeLeHo Bbille, Bce apyrde MHOTOUHC/IEHHBIC BbICKASHI-
BaHUs 00 ypOBHe BO3MOXKHOCTEH BLICOKOPA3BUTON IHBH/IH3ALHH,
KOTOpble TPHBOJAATCSA B JuTeparype, ABJISIOTCH COMHHTEIbHBIM,
XOTsl H PA3JMYaloTCs 110 CTENEeHH NpaBonoaosys (mpuuem, HYK-
HO TIOMHHUTB, UTO 3TO TpaBjomofobue OIEHHBAETCs HamMH Ha OC-
HOBe HalUHX «3eMHbIx» npeiacrapsiennil). Ho MoxHO BLICKa3aTs
ellle O/IHO GECCIOPHOE TOJOKEeHHe M0 3ToMy Bompocy. Bo3mox-
HOCTb CBSI3M 3aBHCHT OT YPOBHS CPeJCTB, KOTOPBIMH pacroaralor
06a KOpPPeCHOHIeHTa, H ONPeLesieTCs KIPOU3BEIEeHHEM STHX BOS-
MomkuaocTeil», [TosToMy, uem Gogaee MOUIHBIE CPeACTBA MBIl IDHME-
HUM JJIs1 OCYLLeCTBJIECHHUS CBA3H, TeM MeHee MOIIHBIMA CPeaCTBaMU
JOJIKHB PacrnoJarath Halig OyJyliHe KOPPeCIOH1eHTh, /1M, TP
Tex JKe cpejctBax, TeM OoJbule OyAyT mpejesbHble pacCcToAHud,
Ha KOTOPLIX CBA3b BO3MOKHA. [IpuMeHeHne BO3MOKHO Godee MOLL-
HBIX CpPEACTB Ha 3eMJe, TakiM 00pa3oM, 3HAYHTCIBHO YBelHHH-
BAET BEPOATHOCTD OCYLLECTBICHHS KOCMHUECKHX CBA3LH 11 10.1/KHO
GbITh MOJOYKEHO B OCHOBY ITaHa pelieHus Beer npoGaemst. (Kou-
KpETHbIC BO3MOJKHOCTH «3€MHOI TEXHHKH» OYIYT PAaCCMOTPEHE
HUZKE) .

O6cyxaas npodaeMy pajgnocBsi3u C BHE3EMHBIMH MIBIIH3A-
[HSAMH, HAXCAALUMMACS HA 3HAUMTEebHO 00Jee BLICOKOM VDOBHE
pas3puTHA (Ha30Bey WX HpBAJAM3AUMSMH A), MBI OKasblBaeMCd B
3aTPYAHUTETBHOM [10IOJKEHHH, TOTOMY YTO HHUETO ONPELLICHIION0
He MOKEM CKa3aTb O TeXHHUYECKHX BO3MOMKHOCTAX LHBU/IH3AIL
A. Tlocaennsis HaxoauTcss B ropasfo GoJee 6/1aronpHATHHIX YC-
JOBHSX, TAK KAK, IIAHUPYs PaAHOCBA3b ¢ MeHee Pa3BUTOIH HUHBH-
ausanueii (HazoBeM ee nuBuax3auueit B), nuBuausauus A Moxer
BIIOJIHE OMfpe/ieJeHHo YKasaTh TOT HaWHM3LINI YPOBCHB Pa3BHTIIA
UMBH/IM3ALMH B, IpH KOTOpPOM 3Ta nocjeinss OyleT B COCTOAHMM
NPUHEMATH CHIHAJBl LHBHJIM3AUMH A M 3a10KEHHYIO B HHX HH-
dopmawfo. OTMeueHHas BbIIIE ONPeIEJEHHOCT 3a1aUl, CTOANILE
nepen A, mo3BosieT HaM C JIOCTATOYHOH CTENEHbIO BEPOATHOCTI
npejiyraaath TOT IJaH, 10 KOTopoMmy OYAeT AeHCTBOBATH LABHIII-
3anus A.

Hast storo OyjmeM jgajblle PAcCyXIaTh C TOUKH 3peHUs IH-
Buauzauuu A, MCXOJAst M3 TOrO, UYTO OHA, TaK zZKe Kak H Mbl, [pH-
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Ia K BBIBOAY O BO3MOXKHOCTH CylLlecTBOBaHHA B Hamei [anak-
THKe (K KOTOpOH, MO HalleMy NpeINoJI0KEeHHIO, MPUHAMLNEKUT H
wHBHAM3aUs A) J10CTaTOYHO GOJIBLUIONO YHCJa LUBUIH3AIHH, Ha-
XOJSILIHMXCS Ha Pa3HbIX YPOBHSX pa3BHTHA. Kakoit mvth BhiGeper
A, uTo6bl B BO3MOXKHO GoJiee KODOTKMI CPOK M ¢ HauOoJiblied Be-
POSITHOCTBIO ycllexa TNPHCTYNHTh K nepefiade CBOeil HHpOpManMu
nuuauzanuu B? [lpaBronogo6HO jau, 4YTO A HauHeT CHCTEMaTH-
yecKH TiepefaBaTth 3Ty HH(POPMAaLHMIO H30TPOMNHO («pajguoBellaHne
Ha BClo [ anakTUKy»), He IBITAsCh BBISICHHTb, CYlLlecTBYeT 1M B[ a-
JAKTHKE XOTh OJHA IMBHJAH3ANHUS B, a ecau CyLlecTBYyeT, TO Tle
oGuraeT? ITO NpoCTEiNi, HO HauMeHee HaleXKHBI NyTh, 1O KO-
TopomMy A Moraa Obl NOHTH TOJMBKO B TOM CJydyae, e Gbi orcyT-?
CTBO‘BSJHU BO3MOKHOCTb TIpEABAPHTEJIBHO BBLIICHUTb CHOPMYJIH-
poBaHHBIH Bbillle Bonpoc o HuBHausauun B. Ho Bce neao B Tow,
uto A 3HaeT ypoBeHb pa3BUTUSl UUBHIM3ALUH B (BCe UMBHJIM3A-
MM HHXKe YpoBHsS B He HHTepecyloT A, Tak KaK [/ HUX Iepesaa-
Batn uHdopmanuio 6ecroje3Ho—OHH He CNOCOOHLI ee NPUHATD).
3Hast 3TOT ypoBeHb, A TNPHIET K BHIBOJAY, UTO Yy LHBHIH3auuH B
€CTh BO3MOXKHOCTb /1aTb 3HATb O CBOEM CYLLECTBOBAHHMH H O TOM,
YTO OHa TOTOBA K IpHeMy HH(OPMAaLHH OT LHUBHJIH3ALHH, HAXO-
Jsntelicsi Ha OoJiee BBICOKOM YpPOBHe.

JI19 KOHKpeTHOCTH GyAeM CUMTaTh, UTO BEIOpaHHbLIH A ypo-
BeHb Pa3BUTHS UMBHJAH3ALMU B OJM30K K YDOBHIO DA3BUTHS 3€M-
HOH nnBmandanud. (Ecam oH MHOro BbILIE, TO 3TO 3HAUHUT, YTO
3eMHas LHBH/JIH3ALUS He B COCTOSIHHM TIPUHSATHL ydacTHe B 00CY-
wxaaemoM nuaate). Torna B B cOCTOSSHUH TIOCBHLJIATh MOHOXPOMATH-
yeckoe M3JydeHHe, ¢ LIMPUHON JHHHU MOPSAKA HECKOJIbKHX repll
HJH JEeCATKOB Fepl, Ha HOMHHAJbHOH 4acTOTe HEHTPaJbHOTO BO-
JIOpoia WM ellle Jyullle—Ha OJHOH M3 4acTOT ee TapMOHHUK (IIo-
BUJUMOMY He Bblllie 5-i{), MOULIHOCTbIO B TLICAYHM KHJIOBATT, BKOHY-
ce C TeJeCHbIM YIJIOM MOpsiKa MEeCSTKOB KBaJAPaTHBIX CEKYHI.
Hanpaﬂsnewne OCH 3TOTO KOHYCa OJI2KHO M3MEHATHCS 110 ONpene-
JIGHHOH nporpaMye Tak, 4To6bl 32 CPAaBHHTEIbHO He(ONbIIOH CPOK
(mopsiiKa HeCKOJIbKHX JieT) Obll OXBaueH BeCb TeJeCHBIl yroJ, B
KOTOPOM 3aK/10ueHO GOoJbMIMHCTBO 3Be3] ['anakTuku. Dyayuu
yBepeHa, uTo B Takyio Teperadyy «CHrHaJa MOTOBHOCTH®» OCYIeCT-
BHUT, A c03JaCT YCTAHOBKU [Js OOHApYKEHUS ITOT0 <«CHUTHAJIa
roropHoctu». [as 3toro A norpebyercs, NOMHUMO OOGBIUHBIX
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CpeJCTB, KOTOPHIMH  pacrnosiaraer  Jaxe B, cosnpaTb paauorese-
CKOTIbI GOMIBIIION TIIONIAJH, HO BMeCTe C TeM JOCTAaTOUHO UIMPOKO-
yroJpHble (YTO 3Ta 3aj1aua MPHHIUNHATBHO ocyllecTBUMAa, BHAHO
X0Tsi 6Bl U3 TOTO, YTO ONTHYECKHE CHCTEMBI C TaKHMH CBOHCTBAMH
wHpoxo npuMensiiores). HIHpoKOyroabHOCTE STHX paanoTenecKo-
0B ofecneunT GHICTpOe OOHAPYXKEHHE «CHIHAJIOB TOTOBHOCTH» M
BO3MOKHOCTb OIpe/e/eHus YITOBbIX KOODAHHAT 3BE3/H, BGJIH3
KOTOpOo# o6HuTaeT LHUBHIM3ANNA B, u OLleHKH PAacCTOsSIHUH 10 Hee.
Bece 5TO MOYKeT GBITb CeNaH0 IyTeM NpHMeHeHHs OUeHb MeJIER-
HBIX M OJHO3HAUHO PaclIHpPOBEIBaEMbIX MaHHMYJISIHHA C MOHOXPO-
MATHUECKHM H3JyUeHHeM, BEIMOJHseMbIX B. ITocse 3moro A Moxer
HeMeIJeHHO TPUCTYIIHThL K Mepejaue Y3KHM IydKOM, HamnpaBJeH-
wpiM Ha B, npeaHasHayeHHOH A/ B undopmaunu, cHabaup no-
cbl1aeMoe paaMoM3/yueHHe MUJIOT-CHIHAIOM Ha HacTote, coBmna-
natouieil ¢ Toil, Ha KOTOpO# Ieperaer CBOH «CHTHAJ IOTOBHOCTH»>
B (/s NpeAyIpexIeHUs 0 TOM, UTO B nepelasaeMoM H3JydeHun
COJICPIKUTCS «MCKYCCTBEHHAs uHpOpMALHA»).

Komeuto, Takasi CHCTeMa yCTaHOBJIECHHS CBA3M OTAA/ACT HA-
4ad0 noCTyaeHHs uHpopmanuu oT A K B Ha yHuc/a0 JieT, paBHOC
paccTostanio 0T A 10 B B CBETOBbIX rojax. Ho 3HauuT JH 3TO, UTO
OTKa3 OT 3TOil CHCTEeMBI BCTYIJIEHHSI B CBsI3b MOXET COKpaTHTDL
CPOKH Hauala MOCTYNJIeHUs unopmanun? Borpoc, KOTOpbIH Ml
TOJKHBI PELIMTb, COCTOMT B TOM, MPHOJUSHAT JH TIOCHIIKA «CHUTHA-
14 FOTOBHOCTH» TOT MOMEHT BpPeMEHHM, KOrJa Mbl MOYKeM OXUIATH
Hauasga NOCTYIUIeHHs uEpopManun ot A? OTBeT Ha 3TOT BONPOC
3aBHCHT OT TODO, KaK OyAeT mocTynmatb A. Ecau oHa BooOlle He
OTKaKeTcsl OT MOMbITOK NepeiaBaTh MHGOPMALHUIO IUBHIH3 AT
B, KoTOpbie He NMpPHCJANU «CHTHajla FOTOBHOCTHY, y HEE 0OCTAaI0TCA
7IBe BC3MOJKHOCTH OCYUIECTBHTb 3TH NOMBITKH: TepBasg BOIMOZX-
HOCTb—CO31aTh H30TPONHblE H3/JyyaTeld H COOTBETCTBEHHO yBE-
JIMYHTD MOLLHOCTb H3JydeHust (4ToObl He YMEHBIIHIACH MJIOTHOCTE
MOTOKA 5HEPTHHU, YTO BEI3BANO OBl TOBBILIEHHE TpeGOBaAHHH ¥
VPOBHIO Da3BUTHs LHBHIU3AUAH B). Ilpn sToM mOTpeGOBANOCEH
6bl yBeJMyeHHe MOIIHOCTH NPUMEpHO B 106—107 pa3 (oTHOLIEHHE
TeJIeCHOTO YTI1a, OXBaThiBalolero GOoNbIIMHCTBO 3BE3JL [anakTHKH,
K TeJleCHOMY YIJy y3KOTO IyuKa, B KOTOPOM MOXKHO COCPELOTO-
4UTh BCIO 3HEPTHIO, Korja NojoxeHnue B sapanee usBectHo). Ho
NIOBbILIEHHe YHEePTeTHUeCKHX PeCcypCcoB UHBH/IH3ALHH A B 106—107
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pas H.OTpeﬁyeT (Mo oyeHb ONTUMHCTHUECKHAM OLEHKAM, MPUBOIH-
MBbIM HEKOTOPLIMH aBTOPaMH) Io MeHbIIEH Mepe THICSYeIeTHS, H
Ha 3TOT CPOK OTOIBHHETCS HAayaso MOCTYIJIeHHs HHMOPMALHUU OT
UUBHIM3AaIHU A K LUBMAM3ANUU B.

Bropast BosMokHOCTb 1451 A: HauaTth nepexauy wHbopMalHi
JUIT UMBUJIH3AUHHM B y3KHUM NYYKOM BOJH U «OOMETaTb» STHM
NYyYKOM TOT KOHYC, B IIpeJeaaX KOTOPOTO 3aKJIIOUeHO OOJIbLIMH-
ctBo 3Be3n ['amaxTnxu. Tak Kak TeJecHBIi yros 3Toro KoHyCa
mpumepHo B 10° pas Goublue, ueM TesecHBIH yroa pacTsopa myu-
Ka, T0 IIOUTH BO CTOJIbKO K€ Pa3 yBeJHUHTCS BEpOSITHSIA poMe-
KyTOK BPEMEHH OT MOMEHTA Hayasa nepefaun HHPOPMALUH UHBH-
Jau3anued A uuBuiIM3auuMu B 10 MOMeHTa, Korjaa B mpumer mep-

BBIH pas 3Ty uHpopmaumio. Takum o6pasom, eciu paCCTOﬂHHe’

MeXAYy UMBUJIM3AUMSAMA A M B MeHbIe THICSYH CBETOBLIX JET, TO
nepenaya «CHrHajga TOTOBHOCTH» He TOJIBKO HE YBeAMYUT, HO,
Hao0OpPOT, COKPATHT TOT CPOK, Yepe3 KOTOPHIH MOZKHO PaCCUUTHI-
BAaTb Ha MOJyyeHHe MH(DOPMAIUH OT IUBHAH3ALNU A,

ITOT NM1aH COBMECTHBIX YCHIHI ABYX UUBHIH3AUHI A u B no
YCTAHOBJ/ICHHIO DAHOCBSI3H MEXKAY HHMH HE MOMKET ObITb «CO-
F1acoBaH» C UMBH/IH3aLuell A, HO eC/lH TIPH3HATD, UTO OH ABASETCS
Hanbosee pasyMHBIM NJIAHOM OGbeIUHEHUS VCHIHH, TO, MpHHH-
Mas Ha ce0st POb UMBHIH3AUUU B, MBI JOJKHB BLIIOTHATD BCE
CTOALLKE Nepen Hell 3a1a4d. B MpoTHBHOM cayuae yBeauwuBaercs
ONACHOCTh TOrO, YTO H3DACXOAOBAHHBIC HAa YACTHUHOE BLIIO/HE-
HHE 3allad CHJIbL M cpelcTBa GyRyT nmoTpaueHsl 3psi. Koueuwno, sra
ONACHOCTb GyJeT CYIUecTBOBATh H B TOM C/y4ae, KOT1a Mbl Gyaem
BHITIOJIHATE BCE 3a/auH, NPHXOAAILKECS HA T0JI0 UMBIIH3ALM B,
HO OHa OCOOEHHO YCHJIMTCS, €CJH MBI OTKAMKeMCs OT [LidHa nepe-
AdUH «CHrHA/la TOTOBHOCTH». UYTOGH CTas1 siceH Xxapakrtep 5Toi
ONACHOCTH, HYXKHO yuecTk, YTO B ['aMaKkTHKe MOkKeT CyIecTBO-
BaTb pAL UHBHIM3ALHI, HAXOJASUIMXCS HA YPOBHE LHBHAM3AILHN
B. Ecin HaMeueHHbll BhIlle MaH sBASeTCS JAeHCTBUTENBHO Hau-
GoJiee pasyMHLIM, TO CJIelyeT OKHIATh, UTO JApYTHE LUBUIU3ALHIT
B 6ynyr ero BBIMOJIHATD, & 3HAUMT, OYAYT MOCHLJIATE «CHIHAJRL
rorosrocrn», Ho torna umsminzauns A 6yier cumrars cyllecT-
BYIOIUMMH TOJIKO Te IMBHJIH3AaUHH B, OT KOTOPHIX GYAyT mpHxo0-
AIHUTE «CHTHAJBl NOTOBHOCTH». ECTecTBEHHO, YTO Ta M3 IHBHIH3A-
uuil B, KoTopas He GyneT nepegaBaTh «CHIHAIOB TOTOBHOCTHY», G-

88

AET HAXONNTLCA B XyAUIEM IOJIOKEHHH TI0 CPABHEHHIO C ADPYTHMW
UMBHIH3AUUsIMU B, Eciu Gbl BO3MOKHOCTBIO IOCHIIATD «CHIHAJIDL.
POTOBHOCTH» NHUBHIM3AUUH B He 06JafaJjd, To UHBHIH3ALUH A
He 0CTaBaJ/IoCh OBl HUYETO APYroro, Kak MOChliaTh CBOIO uHbOpMa-
1HI0 «Ha BCio 'anaktuky» (npu nomoiu an6o H30TPOIHOTO U3JY-
uareqis, 1U60 y3KOTO Jydya, «CKAHHPYIOIUIEro» Fanaktuky), u see
UHBHJIN3AUUM B HaxoAuaHCh Obl B OJMHAKOBOM MoJOMKeHuH. Ho
€CJIH CYIeCTBYECT BO3MOMKHOCTD HOCBIIKM «CHIHAJ0B TOTOBHOCTH
IHBUJIN3ALUAMH B, M OHA H3 HUX MOYEMY-1HGO0 5TOI BO3MOIKHO-
CTH He peajiu3yeT, TO OHA OKA3BIBAETCS B XVALUEM MOJOKEeHHH,
ueM Japyrue. BosHukaer /I0GONBITHAS CHTYalHs: B «COOGIIECTBE
HHBUIH3AUUH BceneHHO#» KaxiIasg H3 NHUBHJIH3ALUI JOJI2KHa B.
COOTBETCTBHH C YyDOBHeM CBOErO PA3BUTHA 3aTPAauHMBaTh Olpeje-
JI€HHbIE YCHJHS Ha YKpellJleHHe «coobiuecTBa». He BLIMOMHSA Bbi-

| IaBIIUX Ha ee JOJIIO 3ajJay, OHa MOXKEeT 0Ka3aTbCsd BHe «C000-
flIecTBa».

OTY CHTYALHIO HYXKHO VUHTHIBATH IIPpU Tlepexone K GOJbLIHM:
PACCTOAHHUAM MEXAY UHUBHIH3AUHSIMU—HECKOIBKO TBICAU CBETO-
BpIX JleT. Ha Takue paccrosiHus uwmBuiHzanus B elle B cocrosi-
HHH TCCBIIATh «CHIHAJBl FOTOBHOCTH». OIHAKO, KaK BHAHO u3
CK43aHHOrO BbIlIE, B 2TOM CJydyde Tepefadya «CHLHAJOB [OTOB-
HOCTH» HE MOXKET YCKODPHTb MOJydeHHs] HHDOPMALUUH OT LUBUJIH-
3alnH A, HO Hemepenaiollasi «CHCHAJOB IOTOBHOCTH» LHBH/INZA--
Wi B MOXKET OKa3aTbCsl B XYJIUEM TOJOMKEHHH, ueM JApyrue -
BUIN3alMN B, uepenaiouine curHaisl. Bnpouenr, cayyai  GoJb-

- HIOTO pacCTOSAHHS MeX Y LHBH/IH3AUSAMH, NopsAIKa ThICAY CBETO-

BLIX JeT, Tpebyer GoJiee neTaqbHOro paccmorpenud. JeJso B ToM,
HTO IpU  6OJBIIHX PACCTOAHUAX MeXAY UHBHJIH3AMHAMH, 32
BpeMs paciupoCTpaHeHHd 10 UHBHAH3AUMH A «CUrHaTa TOTOBHO-
CTH>, OTIPABJCHHOTO UMBHAH3AUHEH B, mOCIerEssi MOKET MepeHTs
H3 KJjacca B B kaace A, T. e. Pa3BHTLCS HACTOJIbKO, YTOOBI TOMH-
MO TipHeMa HH(pOpMauHH 0T GoJiee Pa3BUTOH UHBH/IM3ALNH, OKa-
3aTbCsl B COCTOSIHUH IlepeaaBaTh HHpOPMamHio MeHee Pa3BUTOH
HUBUJIH3 ALY,

Ho noxka paccTodHHe MEXIy IUBHJIH3AUUAMM He TIpeBhIIIAET
COTEH CBETOBBIX JI€T, B UBMEHEHHH VDOBHSH Pa3BHTHS IIHBHJIN3ALHK
BpAL JIM MOTYT IIDOH30HTH KapAuHaJbHbIE CABUIH. Bo BCsIKOM
Cl1ydae, BbILIE 3Ta BO3MOXKHOCTb HE YUHUTELIBAJACh.
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[Toka peub WAET O lie OueHb GOJBUIMX PACCTOAHHAX MeXay
MBU/M3AIMAMH (CTC-ABECTH CBETOBDIX JeT), M3/10XKeHHble BbILIC
.coOGpakKeHns MO3BOJIAIOT LOCTATOUHO omnpejeseHHo  chopmyi-
poBaTb CTOsilLME Iepe] HaMH, Kak nMBHAM3alHell B, 3agaun d
.0XapaKTepu30BaTh Te TeXHHYECKHEe CPEICTBA, KOTOpble HeoOX0aH-
MO COBJaTh, YTOGHI OATOTOBUTHCS K PELISHHIO STHX 3a/ad.

Kak BbiTeKaeT M3 BCEro H3JOXEHHOro BBIMIE, nJasoMepHast

po6ﬂeme YCTaHOBJIEH‘Hﬂ pazmocsﬂs\u C BHE3eMHBIM'

NHBUAN3AMHSAME A0JXKHA GBITH OpraHH3oBaHa KakK IJIHTENbHAs
KoHeuHO, He UCKJIIO-

CcHCcTeMaTHUeCKas padoTa MHODHX TOKOJICHH.

qeHa BO3MOMKHOCTb TOTO, UTO NEpPBBIH yCIeX OyaerT JOCTHTHYT
GLICTPO, HO 3TO HYKHO paccMaTpuBaTh Kak oueHb MaJiIOBEpOATHYIO
j0 HeJb3sl PAaCcCUuMThIBATH MPH OpraHu3d-

pabora 1o It

.cayyaliHoCTh, H2 KOTOPY
win nJaHoMepHoi padotsl. [TonbiTKi GRICTPO JOCTHUBL YCHEXA &
IOMOLIbIO OueHb CKPOMHBIX CpeICTB, HamnpuMep TaKHe, KaK
npoekT «O3MA» x0T M HeJIb3A cunTaTh OECCMBICACHHBIMH, HO
_Ipyrofl CTOPOHBI HX HHKaK Hesb3st paccMaTpHBATL KaK HauyaJjo
IVIaHOMepHOIl padoThl Hal npo6/eMoii, ITH MOMBITKE MOKHO TPH-
3HATb 11eJeco0GPa3HBIMH TOJIBKO NPH TOM YCJIOBHH, HTO OHM He
OTBJAEKAIOT CPEICTB M CHJI, KOTOpble HEOGXOAHMBI A/Is NAaHOMED-
HOW paboThl HAL npobaemoil. Takne TONBITKH MOTYT OCYILIeCT-
BJATHCS C MOMOIIbIO TeX TeXHUYECKUX CPELCTB (B mepBYyIO o4yepeab
TeX paJHOTe/eCKONOB), KOTOpble CYLIeCTBYIOT —HJH CTpPOATCH B
HacTosilee BpeMs, HO 1aHOMepHas paboTa tTpebyeT NpUMeHeHHs
He HaJMUYHBIX CPEACTB, a BCeX CPEJACTB, TEXHHICCKH OCYLIeCTBHMBIX
B HacTosilllee BpeM:.

Kak 6bu10 [OKa3aHo BbILIE, TEpPBbI H pellaiolltil 3Tan pa-
GoTbi—OOHApYKeHHe U HCCJAe0BaHIe BO3MOKHO GOJBIIONO HHC1a
caabLiX JAMCKPETHHIX HCTOYHHKOB paJHOM3JyueHHsi—CoBHalderT ¢
OCHOBHOII 3a4aueil patuoacTpoHoMun, Jls pelleHns 3Toi 3anaqn
HeoOXCIMMO CO3/LaTh paAHOTe1eCKOII BO3MOKHO 6oJpLICH nJIoLA-
M M pazpeuiaioieil CHIbl H OCHACTUTD €ro NMpHEMHOH anmnaparypoit
BO3MOMKHO Gosiee BBICOKOH uyBcTBHTenbHOCTH. Ilpu 3TOM Kak pa-
JMOTEJeCKOT, TaK W ammapatypa JOJKHBI 00ecneduTh BO3MOXK-
HOoCTb paboOTHl BO BeceM JHanas3oHe BOJH, KOTOpbIe esecoo0pasHo
MPUMEHSTh AJA KOCMHYECKHX cBsizedl, T. €. mpuMepHO 0T 3 110 50 cAt.
Db dexTuBHas MIOLLAAb pagHOTENeCKONa J0MKHA OBITH He MeHee
100000 x2, a paspeuiaipomas CnocoGLEOCTb HE XyxKe 17—2" (na
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BosiHe 3 cam). Tak Kak A/5 MOHCKOB MCKYCCTBEHHBLIX HCTOUHHKOS3
paanousyyueHusi HanOoJee NEepCIeKTHBHOH SIBJSETCH LEHTPaJb-
Hast oGaacTb [anakTuKu (B KOTOPOH COCPeNOTOUEHO GOJIBIIHHCTBO
3Be3/), TO AJs YNPOUIeHHS 33aJauyy CO3MLaHHS YKa3aHHOrO paauo-
TeJecKona MOXKHO OrpaHMuuTh o6aacTb ero 0630pa [0 BHICOTE
npumepao ot 0° 10 30° Hax TOPH3OHTOM (NpeANOJIATAETCs, UTO
paanoTesneckon OyIeT YCTAHOBJEH Ha LIHPOTe OKoJo 45°) W 1o
asumyTty g0 +-30° ot MepuanaHa. Bmecte ¢ TeM g epBOTO 3Ta-
na paGoTHl, TIOKa peyb HIEeT He O MpHeMe oOHPHOH HHPOPMAIKH,
a4 10abKo 00 O0OHApYIKEHHH HCKYCCTBEHHBIX MCTOUYHHKOB, MOXKHO
OTKa3aTbCsl OT aBTOMAaTHUECKOTO COTPOBOZKAEHHSI HCTOUHHKOB,
OPpaHNYUBIINCHL TO.[bKO A0CTAaTOYHO GblcTpoll (B TeueHue 10—20
MHHYT) TepeyCcTaHCBKCI pajaHoTeneckona B YKA3aHHLIX BBILIe
npeienax yriacs o063opa. ITo MO3BOJUT 3HAYUTENBHO YIPOCTHTH
KOHCTPYKIHIO palHoTe ecKona u 0COOEHHO BCeX er0 MeXaHH3MOB,
TaK YTO CTOMMCCTb BCEX MEXaHHM3MOB W NpUGOPOB yIpaBieHHT
MMH CCCTaBUT HeGOBLUIVIO 100 CTOMMOCTH BCEro paJHOTeJecKO-
na. Takum o6pa3om, CTOHMOCTb paaHoTeseckona OyaeT ompe-
I.(enﬂsm:ca CTOUMOCTBIO COOpPYXKeHHsT 00JbLIOH U TOUHOH coOupalo-
1lel NOBEPXHOCTH paiuoreseckona. OfecneyuTb YKAa3aHHBIH Bbi-
ure WIMPOKMH AHana3cH BOJH MOXKET TOJIbKO 3epKaJbHBIH paguo-
TeJeCcKCr, a YKa3aHHas Bblllle paspellatoliast CloCcOOHOCTb MOXKET
ObITh ACGCTUTHYTA TOJIbKO NPH OTpPaxKalolleil MOBePXHOCTH, FOPH-
30HTAJNBHBIH pa3Mep KOTOPOH BO MHOro pa3 0oJjblle BEPTHKAJb-
Horo- B macrosuiee BpeMs M3BECTHBI TOJBKO ABE TaKHE CHCTEMbI
3€PKaJbHBIX Pa1HOTEeCKOMNOB: PaJHOTENECKOI ¢ aHTEHHOIl mepe-
meHnoro npoduas (ATITT) u paauoreneckon MoauUUUPOBAHHO
cucrempl Kpaycca- crposwmuiica B8 Hanen. Onnako AITIT nmeer
TOJIBKO CJHY OTPazKaiollyl0 MOBEPXHOCTh, COCTOAIUYIO M3 OTIeb-
HBIX MOABHKHBIX 3J€MEeHTOB, a cucTeMa Kpaycca nse orpakato-
UIMX [IOBEPXHOCTH—OJHY HETOJIBHXKHYIO, a nlpyryzo—cocmﬂmyio
43 TIOJBHZKHBIX 37IeMEHTOB (11paBaa, ¢ HeCKOJbKO GoJsiee MPOCTHIMH
nepemeniengamu, yem y saementos AIIIT). ITockoabky mpu orpa-
HHYEHHLIX IepeMelleHUAX 3/JeMeHTOB CTOHMMOCTh paAnoTeaecKona
onpejenaseTcss B OCHOBHOM CTOHMOCTBIO COODPYIKEHHS €ro TOYHOIL
OTpazKaloued NOBEePXHOCTH, TO NIPU OJHUX H TeX Xe pasMepax or-
paxaioimei nNOBepXHOCTH U paspewaioumeil crnocodHoctu ATIIT
J0/12KHA CTOMTb NPHUMEPHO BJBOE MeHblle, ueM MOAU(UIHPOBAH-
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Has cucrema Kpaycca. Takium o6pa3oM, MOKHO yTBEPIKAATD, HTO
HanGosee 1eaecooGpa3HOH AJsi paccMarpHBaeMoro ciaydas SIB-
asietest cuctema AT, TlpeasaputesbHble pacueThl MOKA3a/lM, UTO
pajHOTeNeCKO CHCTEMBI ATIIl, ymoBJIETBOPAIOIIMIT YKA3aHHBIM
BLiLe TpeGOBAHHSM, BIOJHE OCYLIECTBHM, TaK KaK HUKAKUX HE-
pelIeHHBIX TEXHHUECKHX MPOGJeM NpH 3TOM He BOSHHKHET, U K
pa3paGoTKe NPOEKTA TAKOro paJHOTE]eCKOMa MOXKHO NPUCTYIHTR
HeMe11eHHO.

Panuoreneckon cuctembl AIITT mosHOCTBIO pelraeT BOHPOC
06 aHTeHHe AJs Tepelaud «CHTHAJLOB IOTOBHOCTH», TaK KakK €ro
AHTEHHA HENOCPeJCTBEHHO MOXKeT OBbITb IpHMeHeHA JAd U3IY-
yeHHs GOJBILINX MOLIHCGCTEH Ha 11000 BOJHE AHaNasoHd, B KOTQ-
pom oHa paboTaer.

Takum 006pa3oM, pajvOTE]eCKON CHCTEeME! ATIIT mo/snoCThIO
peliaeT 3ajaud, NpeiCcTaBJsiollne co6oii mepsbil 3Tan paloTHL
ITpaBaa, BIOJHe BO3MOXKHO, YTO yKe Ha NepBoM 3rtane paboTh
OGHApPYKUTCA HEOGXOAUMOCTb OLEHHBATH pasMephl HCTOHHHKOS
patuonsayuenns menpiue, yem 0.1 (ATITT ¢ paspewmampuiei cno-
cOBHOCTBIO B 17—2” NO3BOJUT OllEHHBATH pa3Mepbl HCTOUHHKOS,
ecan ouu Goapiie 07.1). Jlasg sToro morpedyioTca paaHoHHTEep-
(epoMeTprl ¢ OUeHb GOJMbIIKMMH Ga3aMH, 01HAKO C IVIOMALBIO He
MHOPO MeHblllell, ueM ykaszawias Buue mniomais AT (rax
KaK CyIIeCTBOBAHHE MOLIHBIX HCKYCCTBEHHBIX HCTOUHHKOB OHCHB
vano BeposTHO). Ilosromy Haubosee 1€71eCO00PA3HBIM 6yaer
MpuMeHeHHe paluoHHTepdepoMerpa, OAHOH M3 aHTEHH KOTOPOId
6yner cayxutb AIIIl, a apyroii, B ciayuae 10CTaTOUHO GOBLIO:
MOILHOCTH NOJ€KAallero MCCJACA0BAHNIO HCTOYHMKA, aHTCHIA C
naomanbio 3aMerHo Menbiedi, wem ATIIL

HyXHo, 0AHaKO, YYHTBIBaTb, YTO BONPOC O TOM, A0 KaKHX
pejie/ioB B ONpELeIeHHH YIJIOBBIX PA3MepOB HCTOYHHKOB MOKHY
JOHTH NIpH CYUIECTBYIOWKX Ha 3eMJe YCJI0BHAX HaGJofeHuil (B
YACTHOCTH NPH HAJHYUM atMochepHoll TypOyJaeHTHOCTH), BoobLule
emte He siceH. ITosToMy nesecoo€pasHo A/ BbiSICHEHHST 3TOTO BOTI-
poca, a TakkKe sl ONpe/ej]eHHs PasMepoB  «IOL03PHTENbHLIX
HCTOYHHKOB (€CJH OKaxKeTcsl, UTO MX MOUIHCCTL He OueHb mMaJga),
co3JaTh € NOMOIIbI CYLLIECTBYIOUIUX PaIHOTEIE€CKOMNOB pa:monﬁ-
TephepoMeTrpbl ¢ GoablIHMH GazaMH—TOpPSIIKa 106107 JUTUA
poad. Takasi paGora 1o/KHa OBITb BKJKOYeHa B njaH paGor no
obeyzkaaeMoi npobaene.

92

B nsnaxe pa6or mo mnpoGaeme JOKHO 6BITL IPeLyCMOTPEHO
Co3/1aHue CepUU LIMPOKONOJIOCHBIX —NPHEMHHKOB C BO3MOXKHO
Goslee HESKUM YPOBHEM COGCTBEHHBIX IIYMOB, a TAKKE BCEX BUIEs
MEHTOB BBHICOKOUACTOTHOTO TPaKTa, YAOBIETBODSIOUIHX TEM K€
tpeGoBanusM. (Bormpocy o Merolax aHaJM3a CHTHAJIOB HA BHIXOAE
LIXPOKONOJIOCHOrO NpUEMHHKA 1 noTpeGHOH s 3TOTO  anmapa-
Type AONAKHO OBIThH MOCBALLEHO crenua/jpgoe 3acelaHue, u IIO-
5TOMY B HACTOsLIeM A0K/Iaje OHH HE sarparusaiorcs) . HakoHel,
noaHE ObiTh pa3paGoTaHbl MOLIHBIE mepeaTUNKH «CHTHAJIOB
FOTOBHOCTH», Y/OBJIETBOPSIOLIHE 0UeHb KCCTKHM TpeGoBaHUAM B
OTHOLIEHNHN CTA0HIbHOCTH YaCTOTHL 3ajaya 3Ta CJAOXKHAT H B
HacTodAlIee Bpens ee elile Heab3s CHUTaTh pewennoii. Ho perenne
ce, MO-BHANMOMY, 06/Ieryaercs TeM, 4To STH nepelaTYMKU COBep-
LteHRo He JOJXKHBI MOTYJIHPOBATHCA (MaHHTYJALHHE, O KOTOPDIX
VIOMHHAI0Ch BB, J0/KHbL TpOU3BOAUTBCS C auarpaMMoH aH-
TenHbl 1 He OYyAVT BbISLIBATD M3MeHeHHi peknva paGoThl mepe-
ZIaTURKOE ).

K paspaGoTke Beei mepedrcIeHHoll  anmnapartypsl A0JKHbL
GbiTh TpuBJIeUeHbl  Hanbosee KBaAu(pUIUPOBAHHbIE HHCTHTYTLI
akanemuii HayK H ToCy1apCTBEHHBIX KOMHTETOB IO paano3iex-

TPOHUKE 1] 3JeKTPOHHOI TEXHHKE,

3AKJTIOUEHHUE

CeoeoGpaszue 00CYHR1aeMOH npoGiaeMbl COCTOUT B TOM, HTO
ona ofpalileHa B nasnexoe Oyayllee, Ecau He NposBJIATE HeoGocC-
{OBAHHOrO ONTHMH3Ma (KOTOpHIi OB GBI TOJIBKO BpeeH), TO
HysKHO OBITb TOTOBBLIMH K TOMY, HTO pe3yabTaT 3TOl paboTLI
TANET W3BECTHBIM TOBKO HALIMM [OTOMKAaM H, MOXKeT GbITh, Xa-
;Ke nanekuM notomMkam. OIHAKO pesy/bTaT 3TOT HE MOXKET OBITH
orpuuatenbHbiM. [laxe ecau B TeueHIe MHOTHX BEKOB HE yracTest
YCTaHOBHTb CBSI3H C BHE3EMHBIMH [LMBUJIH3ALUAMH, TO 3TO Oyaer
TOJIBKO YKa3blBaTh Ha TO, YTO B ONpEAC/ICHHOH, OKpYIKaIOLEeH
gac ofaacTu BcesieHHO[l HeT LMBUJIM3AIUI, IO CBOEMY YPOBHIO
3HAYUTEJNbHO [PEeBbILIAIINX YPOBEHD 3eMHOHl  LIMBHJIH3ALMH.
(Bo3MOXKHO Jaxe, YTO 3TOMY paiigercss oObSICHEHHE B 3aKOHAX
paspuths Beesnennoii). Ho x ToMy BpeMenH, KaK Oymer yCTaHOB-
JeH 3T0T (pakt, B 0OuUIeM «JIeCTHBIRY /s Halley IIHBHIU3alluH,

93



NOocJIeIHAs HACTOJIBKO IPOJABHHETCS] BIeped, YTO OKaMKeTCs B CO-
CTOSAHHH IlepeaBaTh HHOOPMALHIO MeHee PA3BUTONH IIHUBUINIAIHI.

JlanpHeliasi 1eATeJbHOCTh 36 MHOH LHBHJIM3ALUH B 3TOM Ha-
NpaBJeHHH He NPEKPATHTCS, TAK KaK 3eMHasg UMBHIH3ALUA CMO-
XKeT B3sTb Ha cebs posb uumBuausanuu A. Boobiue, Tpyano ceGe
IIPeICTaBUTh, KaK Morya Obl NPEKPATHUTbCH 5Ta JeATeJbHOCTb..
IIOKa CYIEeCTBYIOT Pa3BKTble LIMBUJIHU3AIIHH.

Koneuno, nomumo oGeyzxkaemoii mpoGensl, nepen yesoBeye-
CTBOM 110 M€pe €ro pasBUTHs OYAYT NMOABIATLCS H APYTHE TPOs-
JIEMBI C TOH Ke ClleLH(UKOH, a UMEeHHO: HHKAKHX CPOKOB HE TOJ/Ib-
KO paspeulenus npoGaembl, HO faxke JOCTHKeHHs MepBOro ycIeg
Xa He MOKeT ObITb Ha3BaHO, HO OTCYTCTBHE VCIlexa He MOKeT Ca1y-
KHTb OCHOBaHMEM IJs1 npekpauenus yeuanit. (I[Moxuepxuem, uto
311eCb peyb MAET He O DA3BUTHH HAYKH BOOOGIIe, IJie MoA06HbIe
CHTyallHH BCTPEYAIOTCs, a O BIIOJHE ONpele]eHHOH KOHKDeTHOI
npo6reme). COBEPIIEHHO HECOMHEHHO, UTO MO Mepe IMOsIBJIeHHS
BCE HOBLIX 1 HOBBIX MPOGJI€M TAKOTO POJa, YeJ0BeYecTRO MPHBbIK-
HeT K 310# ux cnenuduke. Ho Henb3s He cuntaThes ¢ TeM, UT
IIOKa HaM TaKoe II0/10’KeHHe HOBO U HeNpUBBIUHO, B HeM 3aK.I0-
Haercs cepbe3Has NCHXOJIOTHYECKAas TPYAHOCTh, KOTOPAsd OCOGEH-
MO OCTPO OYJAeT UyBCTBOBATBCS HA NePBBIX 3Talax 3TOM paGothl
Jlaist npeonosienus, WM BO BCAKOM CJyyae CMSITYeHUS, 3TO TPYA-
HCCTH, O4YeHb 6J1aronpUATHBIM SIBJSIETCS OTMEUeHHOe BhILIe [10YTiH
MOJIHOE COBNANEHHE 11ePBOrO 3Tamna pa3paboTKU NpobJeMBl CBS3I
C BHE3CMHBIMH ONBHIH3AUMAMU C MTPoGJ/eraMu coOCTBOHHO panuo-
aCTPOHOMHH. IJTO COBNAJEHHe MO3BOJISET OpPraHu3oBaTh paboTy
Hal nepBbIM 3TanoM npo6JeMbl CBSI3H ¢ BHE3eMHBIMH LHBHIH3A-
UHAMH TaK, YTOObl paGoTa 9Ta NPHHOCHIA peasibHbie pPe3yJabTaThHi,
ONpABABIBAIONUIHE 3aTpayeHHble YCHJAMA H  NOALePKHBAIOLC
MIOCTOAHHBII HHTepec K paboTe y GOJBLIOr0 KOJIJEKTHBA JI0IeH,.
KOTOpbIe K Hell J0/IKHbI ObITh [IPUBJICUEHB], a HE TOJABKO Y OTJ€b-
HBIX SHTY3HacToB. OT TOro, HaCKOJIKO TOJHO GYIET HCIO/b30BA-
Ha yKazanHas GJaronpHsiTHas BO3MOXKHOCTb, 10 MOeMy rayGo-
KOMY yOexIeHHIO, 3aBUCHT YCITex [IEPBOTO, a 3HAUMT, U AaJbHeij-
luXx 37anos paboTsl Hany o6CyKaaeMolt NpoGaeMoil.

S1 6naromapen 1O, H. [Tapuiickomy, y4acTBOBABUIEMY B 00-
CYXICHHH OCHOBHBIX IOJIOKEHHH HACTOSIEro MOKJama H BbICKA-
3aBlIeMy pAx coo6pakeHHil, KOTOPLIMH 51 BOCNO.Ib30BAJICH.

94

4 JI9 YCTAHOBJIEHHS
OJIbLIEBOM PAIMOTEJIECKOIT I
i CBSI3W C BHE3EMHbBIMHU LIUBUJIN3ALIUAMU

I. M. TOBMACSH

on CCP
Bropakanckas acTpopusnieckas o6cepsaropust AH Apmsnck

[To-BHAMMOMY, MOMKHO CUMTATh OUEBHIHBIM, HUTO ‘HCaB:Zl:éi;i
CTYTeHH PA3BUTHsI NPU TNOMBITKe YCTAHOBJICHHA C‘BH‘B“HIBaTb ol
MBI [HBUJIH3AIHAMU Mbl MOKEM n‘o‘KIa ngogzzc;ZS;mbmH e
lia npueM paiHOCHTHAJIOB, MOCHITAEMBIX e ‘\Beﬂ;mx.wrﬂa‘
suansanuaMu. Ilpu 3TOM AJs BblIeJeHAs HCKyCCT 5 ol

ro dboHa ecTeCTBEHHBIX HCTOUHHKOB KOCMH‘IQC}E
i OGH::HH;?)HeOMOILHMbI 60J1bIIHE paspemaromnegnocgg:;
CTH TpHMEHSIeMbIX /sl STOH LeJH p;ilﬂgze;;;f;?:;m;gionpg_
JKe V3KOil AMarpamMMbl HanpaB/aeHHOCT ) ‘ ot
ceHo ( U3BECTHO, C yBeJHUeHHeM HX pasMepoB, HTO NPH :
?zzz’bﬁuiil KOHCpr;{THBHbIM TPYIHOCTSM H, 4TO OCOGEHHO BAKHO,
K HeoMEepHOMY YBeJIMUCHHIO HX CTOUMOCTH. ”

[ToncKH BHe3eMEbIX LHBHIM3AIHI, OYEBHIHO, TOJIKHEL GYyT
BECTHCh N0 OT/eJbHOH TporpaMMme, UTO JAOMOJHUTEIBHO 3flrpy3HT
pa1HOTeeCKON Ha J0CTaTO4HO GoJiblIOe BpeMs. C sroit quﬁ
3peHHs 11eq1eco06pa3HO HCIIOMb30BaTh KOJBUEBOU ‘pa;mgTeneCI;oo_
(cu. CooCuuennst Bropakanckoii oGcepBaTOpHH, BBIL. 36), HaeH‘m
TOPOM OJHOBPEMEHHO H HE3aBHCHMO MOTYT BECTHCH HAOJIOACH

painou3ay

B HECKOJbKHX pa3/]HYHBIY HaIpaBJIeHUSX.

B KOIbLEeBOM paauoTeJeCKONe 3HAUMTEJNbHO YNpOLIeHa
KOHCTPYKILHS ~aHTEHHBI, UTO NPHBOMHT K 3aMeTHOMY CHH-
JKEHMIO ero CTOMMOCTH. [Ipd 3TOM KOJBIEBOH paaHOTeJeCKOl,
HMeIOLLHIl HOKeBYIO 1MArpaMMy HalpaB/eHHOCTH, obecreyuBaer
BLICOKYIO pPa3peliaiolilyto CrnocoGHOCTb 10 06enM Ko»o-meUHaTaM.

Ko/blieBoil paanoTe/1ecKon ABJSETCS. JABYX3ePKaJbHOH aHTed-
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THOH CHCTEMOH, B KOTOPOH IVIABHBIM 3ePKANOM SBJSETCS HeTox -
BHXKHOe cepHuecKoe KOJIBbIO GOJBIIOr0 AMAMETPAa M HeGOJIbIIoH
UTMPHHBI, TIOBEPXHOCTH KOTOPOH yCTaHOBJIEHA MOJ HEKOTOPHIM Ma-
JIBIM yTiioM K BepTukajin. OG30p Heb6a MOCTHraeTcss mepeiBHIKe-
HHEM BTOPOTO, HEGOJIBIIONO KOPPEKTHPYIOUIETO 3epKana o do-
Kajbyoll JIHHUH OCHOZHOTO OTpazKaTessl, Bropoe 3epkano pacno-
JIG/KEHO HEBBICOKO H IOTOMY €ro NnepeaBHzKeHHe II0 KOJIEILEBCMY
DEALCOBOMY IYTH HE NDeJACTABJSET TeXHHUECKUX TpPYLHOCTEL.
(CTonMocTh KOMbIEBOTO PagHOTeNeCKOma MOKET GbiTh CpaBHeHa
€O CTOHMOCTBIO AHTEHHBI MEPEMCHHONO NPOGHIS ¢ OXHHAKOBON
TIIOLLAbIO NPH BblYETe "CTOAMOCTH IOBOPOTHBIX MEXaHH3MOB 1y
TOB NOCJEAHEH H y4yeTe YNPOIEHHS YCTAHOBKH IHTOB U3-32
UX HETIOABHZAKHOCTH).

Kak u B cayuae o6biunoi ABYX3EPKaJTbHOH AHTEHHON CHCTe-
MBI, MOZKHO 00.1y4aTh YaCTh KOJblLA C PacKpBIBOM MOpsiIKa
0.6—0.7 ot nnaverpa xosbua u, Teu CaMBIM, MOJYUHTh TOCTATOU-
HO Y3KYIO TODH3OHTA/IBHYIO AHATDAMMY HANpABIECHHOCTH. Ipu
9TOM DACKpBIB BTGPOr0 3epKaja B FOPH3OHTAILHOM Hanpas/JIeHHH
Aoaxed ObTh pasen 0.07—0.1 or Anamerpa xonbla. Bricota Kop-
PEKTHPYIOWIEro 3epKasa NOPSAIKA HECKOMBKIX METPOE,

Homuymo npoctorsl u nenreBusmb KOJIBIIEBOH paZRHoTe ecKol
TMOSBOAACT ONHOBPEMEHHO H HE3aBHCHMO BECTH HAGTIOACHHA B 20)
PASANIHBIX HANPABJICHHAX U PEIIATh COBEPUIEHHO Pas/inyHble 3a-
Aaun. JTO 10CTHrAETCA TeM, 4TO Ha P@JbCOBBIX IYTSIX MOKeT
GbITh ycTaHoBaeHo 10 20 KOPPEKTHPYIOUIUX 3epKaJl.

Takum o6pasom, Heckosibko BTOPLIX 3epKa/l KOIbLEBOIo pa-
AHOTe/1eCKONA MOZKeT OBITh HCIIOJb30BAHO IS YCTAHOBJ/ICHHSI CBA-
3 C BHE3EMHBIMH UHBHJIH3ALMAMH, TOTAA KAK OCTAJbHbIE MaJble
3€pKajsa MOryt paGoTaTb 1O He3aBHCHMOl paanoacTpoHoMuue-
«CKOH 1Iporpamme.,

HEKOTOPBIE COOBPAYKEHUS O [TOMCKAX
PA3BYMHDBIX CUTHAJIOB U3 BCEJIEHHOM

B. C. TPOULIKUH

Hayuno-nceaenosartensckmii PajHODUINUECKH I HHCTUTYT, I'TY, Topokni

BBenenue

Bonpoc o nomckax PASYMHBIX CHrHaJ0B U3 BceeieHnoir yike
HEO-IHOKPATHO pacemarpuBaijcs B uTepatype [1, 2, 3]. Llesibto Ha-
CTOSTLLETO COOOIEHHs SBISETCS OlleHKa COBPEMEHHBIX BO3MOKHO-
CTei 06Hapy KeHHs1 CUrHAJIOB U3 Beenennoii, nocslaembix pasym-
HBIMH CYINeCTBAMH /il YCTAHOBJEHHS CBSI3H H nepenaun HHGOP-
Maukn 06 ux cywecrtsosanun. Jlnst storo, pasymeercsi, HemgocTa-
TOUHO PaCCMaTPHBATD TOJIBKO BONPOCEL PHEMa, TaK KaK MOC/Ie /-
HHC ONpELeNsIOTCS TaKkKe XapakTepoM lepelaBaeMblXx CHIHAJOB.
ITostomy mMbr nOMKHE paccMaTpHBATL NPOGJIEMY NpHeMa H mepe-
AduH, 7. e. CBA3H B ueJoM. [IpH 3TOM OCHOBHOK alayen JOJKHO
OBITb OTHICKAHHE ONTHMAJIbHbIX VCJIOBHH IpHeMa M mepejiaum, K
KOTOPLIM 06€ CTOPOHBI HeCOMHEHHO Oyayr ctpeMuthest. Hike 06-
CYZKNaroTest BONPOCH 0 HauBGOJee les1ecoo0pasnblX BHIAX HCKYC-
CTBEHHLIX CHTHAJOB M METOAaX HX o6Hapyxenusi. Paccmatpupa-
10TCA BOIPOCHI CBSI3H ¢ OJIMKANIMIHMMHU 3Be3IHBIMY CHCTEMAaMH,

1. Oxkupaemslii xapakrep HCKYCCTBEHHBIX CHIHAJIOB

Me npesnonaraem, uto Bo Beesennoii HMEIOTCSl IIHBHIH3A-
LMK, KOTOpBIE 10CTATOYI0 PA3BHTHI, UYTOOLI OCYILLeCTBJISATL He
TOJILKO TIPHeM BO3MOKHBIX HCKYCCTBEHHBIX CHTHAJIOB, HO W BLIJe-
JTHTH NOCTATOYHYIO SHEPIHIO JJIsi THOCHUIKM MOIIHBIX CHIHAJIOB,
EcrectBenno, Bosnukaer BOIIPOC, KakHe CHUTHAJBI CKOpee BCEro
MOXHO oxunaTh. Boobime rosops, na stor BOIIPOC MBI MOKEM OT-
BETHTH TOJILKO ¢ TOYKH 3PEHHS YPOBHS 3HAHH{ H TeXHHKH COBpe-
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CHTENbHON LIHPHHON JTHHHK Topsika 10-10— 1011 ABJASACTCS HAH-
Gosee moaxoasimud. OxHako, [IOCKOJIBKY JIJIsl Nepelayd KakoH-To
HH(OpMaLHK HeOGX0 11 Ma MOyJIsilMsl CUTHAJIA, KOTOpasi [IPUBEJET
K PAaCUIHPEHHIO CIEKTPa YacToT, MOAYJISIHs JO0JIKHA GbiTh 10CTA-
TOYHO MEIJIeHHOI, HanpuyMep, He GoJlee OJHOrO ABOHYHOTO 3HAKA B
CeKYHIy HJIM ellle MeHbLIe. TO yMeHbIIAaeT 00bem nepeaaBaeMoi
HH(OpMauuH, 01HAKO NoKa y epefarollell CTOPOHLI HET yBepeH-
HOCTH B NIpHEME HX CHTHAJ/IOB, TO-BHIAHMOMY, BPSLI JIH IeJ1eC006-
PAa3HO CTPEMUTHCA K Iepenaue MaKCHMaJbHOL uHdopmaru, 1o
CTpeMJeHHe OyIeT MOHATHO /IS CAyYas BEChbMa THIOTETHUECKOL
unBuansaunu II1 tuna [3], kotopas mMoxer o6ecrneuuts CHJIY CHI -
Hasna, 10CTaATOuHYI0. 17151 IPHeMa MPaKTHYECKH BO Beell Beeaennoit.

Mbul, ofHako, G6yaem paccMaTpuBaTh BO3MOXKHOCTH LMBH.INZAIH

THIla COBPEMEHHOH 3eMHOIi, KOTOpasi, Kak Mbl VBHIAHM HHZKe, B

HacToAluee BpeMs BPAL JIH MOXKET HaJesaThCsl VCTAHOBHTD CBSA3H C

UHBHIH3AUUAMH, yVAAJEHHBIMH OT Hac GoJjiee yey Ha 1000 cBeTto-

BBIX JIET.

Caenyronuy npusHakom HCKYCCTBEHHOCTH J0JIKEH OBIThH caM
XapakTep MoAyasuuH, ee Gopma., Tpe6oBaHHe MeNTEHHOCTH Mo-
AYJAAUHE TOJZKHO GbITh JOMOJNHEHO TpeGoBaHmeM KBA3HIIePHOHY-
HOCTH MOZYJISIUHH, KOTOPAs MOXKET OCYILECTBISAThC S [OBTOPEHHEM
porpaMm neperaun. Popma MOAYAAUHH 10IKHA GbITh TaKiKe
BBIOpAHA CHJIbHO OTJIHYALOIIeliCs OT NPHPOAHBIX MOAyasuHil. Hau-
Goslee MOMX01UT, TO-BHIUMOMY, TIPSIMOYTOJIbHAsT MOIYJISIIHSL.

BBuay TpyamocTH cosianns Mommbix TeHepaTopoB MOHOXPO-
MAaTHYECKHX KOoJ1eOaHHfi MOryT, BHIHMO, HCHOJb30BaThCH €CTECT-
BEHHDbIE HCTOUHHKH 3JEKTPOMAarHUTHOLO H3JIVUEHHSI, HMeIoLHe
CILTOWIHOH HJIH 10CTATOYHO WIHPOKH{ crektp. Toria Bce npusHagu
HCKYCCTBEHHOCTH TAKOI0 CHIHaJa J0JAKHbI ObiTh COCPEI0TOYEHb
B (hopMe MOIY/JSALHM, Hanpumep, moxuo wbcauts cosnanme so-
Kpyr CBOeil 3Be3/bl HeuTo Bpose cdeprl Jaficona ¢ JIEKTPUUYECKH
VApaB/IsgeMQil NMPO3PAUYHOCTHIO, MO3BOSIONLE] OCYUIECTBJISATL MO--
ayasauuio. B stom cayyae npo6aema TeHEpALHH CHTHAJa 60JbII0f
MOIIHOCTH OTHA/aeT, MOLIHOe H3JIYYeHHe HMeeTCs H HY2KHO TOJIb--
KO 00€CleyHTb ero pasyMHyo MOZLYJISIIHIO, UTO, BO3MOZKHO, B~
JISIETCA SHAYUTEILHO GoJslee TPYAHOH mpobiaemoii. YUto kacaeTcs Cy-
LIECTBOBAHHST APYIUX MOCTOSIHHBIX MOIIHBIX HCTOUHHKOR UIYMOBO~
IO PA/IHOH3J/IYUEHHSI, KOTOPble MOTJIH Gbl KOHKYPHPOBAThL ¢ HCKYC-
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CTBEHHBIMH TeHepaTOpaMH CHHYCOHJA/JbHOrO CHrHama, TO TaKHX
Ha 3eMJe Mbl [I0Ka He 3HaeM.

3aMeTHM, UTO CHHYCOM/AJbHbIl CHTHAJ MOXKET OBITh 06paso-
BAH He TOJIbKO reHepaTopaMH ¢ oOpaTHO CBA3bIO, HO MOXKET OBITH
BBIleJeH TakxKe H3 myMa. O/lHaKo, XOTA 1o CHeKTpy oba curaana
GYAYT OJHHAKOBDI, 0 CTATHCTHUECKHM cBOMiCTBAM, HaNpHMep, 1O
3aKOHY paclpele/eH sl aMIIHTY I, OHH COBEPIICHHO OTIHTHEL. Ons
CHHYCOHMTa/bHOrO TeHepaTopa BEPOSITHOCTh pacipesiesenis am-
MJINTYJ HANpPsKeHHss HMeeT MAKCHMYM IpH HampszKCeHHH =
rie V,— cpesvee 3HaueHHE AMIJHTYIH, a JId HIyMa MaKCH -
MYM BepPOATHOCTH uMeer mecto aas  ammuaryier V= 0— Bg-
POATHOCTH AMILIMTY/L MEHsieTCss COIJIACHO 3aKOHY pacupenene-
uus Penes. DTo, KaK H3BECTHO, MPOsBIASETCA B  XAOTHYECKOIl
MOLY/ISIMU AMIIMTYABL M HA BBHIXOJE JeTeKTOpa JaeT uyMm C
10JI0COI TOPSIAKA CNEKTPAbHOH MHPHHBL JHHHH.

Taxkum 06pa30oM, Ipu CO3JaHUH HCKYCCTBEHHOTO CHTHA/A HyXK-
HO 3a6OTHTBCS O BBICOKO[l CTAGHJIBLHOCTH H MOHOXpPOMATHYHOCTH
KOJIeGAHHH IPH COXPAHEHHH BCeX ero OTJHYUTE/IbHBIX CTATHCTHHE-
cknx cpoiicte, IIpH 3ToM HEOOXOAHMO H3YUHTL CTENEHb BJAHAHHS
MeXK3Be31HOH cpeabl Ha (QAYKTyalud aMIUIATYABl H ¢da3pl MOHO-
XPOMATHUECKOrO CHTHaJja M €ro noJspH3aluio.

B HacTOsiell 3aMeTKe BJHsHHe VCJOBHMH pacnpocTpaHCHHsA
curnana He paccmatpusaercs. Mpl ne OyaeM Takze paccMaTpH-
BATb BO3MOXKHOCTb HCMOJAB30BaAHUS ONTHYECKUX IreHepaTopos, a Or-
paHHyHMCcs] paino1uanasoHoM.

OkasbiBaeTcsi, 4To TpeGoBaHHe CHHYCOHIAJbHOCTH CHrHAsId
BBLITEKACT TAKzKe H3 YCJAOBHUS MOJYUYCHUs IPH 3a1aHHOM MOLLIHOCTH
fepeiaTuHKa MaKCHMaJlbHOf YYBCTBUTENbHOCTH NPHEMA, a CIEA0-
BATE/BHO, H 1aJbHOCTH CBA3H. PaccMOTpHM NoApoOHee ONTHMAIb-
Hble YCJIOBHs IpHeMa M mepeiayH.

2. O6uMe COOTHOLLIEHUS

HamoMHHM H3BeCTHLIE COOTHOMUIEHHS 1aJbHOCTH, MOUIHOCTH H
yyBCTBUTEIBHOCTH B 00LIeM Caydae HaNpaBJeHHOH Nepeiaiu H
npueMa. [1ycTb P— MOIIHOCTb NEpeiaTiuKa B BaTTax, D,—xo03¢-
(pUUHEHT yCHJIeHHs TPHEMHOH aHTEHHI, D, — 10 *e Jaa nepe-
Jalomeil aHTeHHB, Py — MOIIHOCTb COOCTBEHHBIX LIYMOB IPHEM-
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HOM aHTEHHbI, MDHUBENEHHAS KO BXOAY, U [ — pacCTOSHUE MEeKI1y
nepuejxa'rqnxou ¥ npHeMHHKOM. [1pn yc/a10BHH, 4TOOB UpHHHMAE-
MHH CHTHa/J IpeBbllIa] COOCTBEHHLIe IIYMBI B 7 Pa3, MUHH-
MaJibHasi MOIIHOCTb CHI'HaJa HA BRIXOJAE AHTEHHBI N0JXKHA ObITh
1P = 9,80 = [Pt

[TopcraBass ciofa BHpPaKeHHe L NOTOKA curuaga S, =
= PD,/4=[* u sbdexTuBHON naomand auteHns o, = D\}4x, a
TAaKKe BHpaxas pacctosiune / B cBeTOBHIX rozaax (1 cser. rog==
=9,5-10" ), NOJNYUHUM HYKHOE HAM COOTHOLIECHHE
L :(4.—,)21032__L. (1)
nPy VLD,

Wan, Beipaxas D; u D, uepe3 3adpdexTHBHBIE NJIOMIALHU
AHTEHH:

BEAY
e 5495

rie ~-— B merpax, P — B Barrax, o — m>
BosHnukaer pompoc, He caeayer JM CYMTATB, YTO MOIL-
HOCTb P W mJowaAb 5 caMu 3aBUCAT OT [? JleficTBUTENBHO, 114
00/1bIIMX PACCTOSAHUH, CPABHHUMBIX C pa3MepaMH BceaeHHO, Mbl
JOJIZKHBl VUUTHBATB, 4TO £~ U 5 OTHOCATCSI KO BpPEMEHH /-CBe-
TOBRIX JIET Has3ajJ, KOrja LHBHJIM3ALMUSI HMe/1a MEHbIIHEe BO3MOK-
HOCTH, UeM B HAcTOsllee BpeMs. YUUTHLIBAA PA3BUTHE TEXHHKH,
MBIl JOKHBL Opath P=P(t-—1), o(t—I1) u71. 1., T. e. P u s
OTHOCHTb K TOMY BPGMQIIH, Korj1a OblJ1 TOCJaH CHTHAaJ. O}HaKO
npH HeGOJBbIINX PacCTOSHUSIX, MHOIO MEHBILIHX BPEMEHH pa3BU-
THUA BCGJIEHHOI;’I, MO2KHO CUHTATbL, UTO HepaBHOMGpHOCTb B C[\'OpO-
i pa3Bmm{ JKH3HHU BO BCE‘JIGHHOI'jI BCerjaia MO2KET CO3AaTb pas-
HHLY YPOBHEH pa3BUTUSA B COTHH ThicAY JeT. byxeM cuutath, 4To
Bo Bcesennoit B 1060e BpeMs B TedyeHHe TOCJTETHHX Hecxon;mx
MHJITHOHOB JIET MOTYT CYIIECTBOBATH JIOGble BO3PACThl IHBUAMU3A-
I_II/I;I oT }O'I;II:)IX, KaKoH ABJSACTCHA, IMO-BUIAUMOMY, Halma IHUBHJAU3A-
Hud, 10 CaMblX paSBHTbIX, HaXOIAIHUXCA B pacuBeTe CHJI, U YMH-
pa}oumx. HpI/I 3TOM MOZKHO CI{I/ITaTb, 4JTO JaJbHOCTbL B Bbipaie-

(2)

Hugx (1) u (2) He BaAHsIET Ha BEeJMUMHBL £ H o HENmoCpel-

ctBeHHO. Clies1aeM OLEHKH ONTHMAaAbHOR AJAHHBI BOJHB. [l1d
3TOTO HEOGXOIMMO VUMTHIBATH 3dBHCHUMOCTL OT A BEJIHUYHHB

Pu (N) MU MaKCHMaJbHBIX, €llle JOCTHXKHMBIX B 3eMHBIX YCJIO-
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Busx. Beanuud o(x) u P(x). Ecam ¢ynxuns Py (R) aBagercs
MPAKTHUECKHM YHHWBEPCAJIbHOM 15 BCeX LUMBHAM3AUMA, TO o (M) H
P (1)) csa3anHbl ¢ VPOBHEM M OCOOEHHOCTAMH CYIIECTBOBAHHS LH-
BHIM3AINK (CHaAA TA:KeCTH, HaJAMUWEe MaTepHasoB H T. A.). [ad
3eMHBIX YCJOBHH B CAHTHMETPOBOM H LCILHMETPOBOM JAHANA30HAX
B nHacTosilee Bpems, KaK DOKasbiBaeT OMNbIT, ¢~ A, Makcu-
MasnbHas MomHOCTL 2 ~ i, TIpu 3TOM, coraacHo (2), mosaydaer-
csl, uTO Makcumym [ omnpelensieTcs B OCHOBHOM MHHHMYMOM
Py (1). DroT MHHMUMYM BechbMa noJoruil [7| u saHumaer auana-
30H CAHTHMETPOBBIX U KODPOTKOBOJHOBO# 4YacTH AELHMETPOBHIX
BOJIH, T. €. HAXOJMTCA HPUMepHO B ananazone 1—30 ca. Ecny
CYUUTATh, UTO MAKCHMa/JbHAad MOLIHOCTH P He CBsi3aHa C BOJHOH,
TO ONTHMAaAbHBI AHANA30H CMEUlaeTcss B CTOPOHY MH/AJIHMETPO-
BbIX BOJH. Ecau ke yuecTb, 4TO [ COBDEMEHHBEIX CHCTEM
UIVMBl 3HAYMTEJBLHO BbILIE MHHHMaJbHBIX, O0O0YCJOBIEHHBIX (O-
HOM, TO HauGoJee BHIOAHG HCIO/b30BaTh MHAJHMETDPOBHE H
CAHTHMATDOBLIE BOJAHBL. B 310M cayuae [2~ 2~

3. OnTuMaabHbIi XapakTep CUrHaJoB U MpHeMa

YTo6Hl peldTh Bonmpoc o HauboJee LelecooOpasHOM BHJE
CHIHaJa, pacCMOTPHM NoApoOHee Beanuny Pu. PacemoTpum ans
ONpee eHHOCTH IPUEMHHK ¢ BXOAHOI mosocoii Af 4 npeTekro-
POM, Ha BBIXO/J€ KOTOPOIO CTOHT yCPeAHAIllee YCTPOHCTBO B BUE
RC-unenouku, uMeloulefi no.jocy mponyckanusi AF. Kax H3-
BeCTHO, IKBHBAJIEHTHAS MOLIHOCTb LIYyMa TaKOro YCHJIHTEJs
oyer

/A7, 3)

€

. kT
= B A = 5 ]

rie k—pocroaunass BoabuMana, T — noanHad Temmeparypa my-
MOB vcuauteas u autenusl. [lasg RC-uenouxku AF = 1/4t, rne
= RC —nocrosiinas BpeMmeHu RC-uenouku, onpejesiouias
Bpema ycpendHenus. OHa ompejenseT MHHMMAJIbHOE BpeMs, He-
00XOJIHMOE /15 H3MepeHUs, H MO3TOMY 4acTO Ha3bIBAETCS Bpe-
MeHeM u3Mepenus. Boipaxkeuue (3) nMeer ofLiee 3HAUYEHHE.
MOoXHO NOKa3aTh, UTO JIOBE CIOCOOBl BBHIAE/JICHHS UHTEPEeCYIo=-
Llero HaC CHrHana W3 liymMa B nojsoce Af, IPH KOTOPHIX HC-
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moab3yeTcss BpeMs HaO/iofeHus (Hanmpumep 3alHCH) T, X3paK-
TepU3yIOTCS NPHBEIEHHHIM COOTHOUIEHHEM (3) Aas IIYMOB Ha
BBHIXO/E.

PaccMOTpHM [Ba KpaHHHX Ciayyas Hepelaud: 1) Hecymuit
CHTHAJ — CHHYCOMIaJbHbIH, 2) HeCYyLIHji CHIHaJ — CIUIOWHOM
CIIEKTp B LIHPOKOM JHaNasoHe.

B nepsom ciayuae, Kak BUAHO H3 (1) ¥ (3), BHITOAHO yMeHb-
aTe nojocy npuema Af M yBelIHuHMBATL BpeMs HAOJIOJEHHA.
Bo BTopom ciyyae Mbl GyleM CUHTaTh, YTO Ta e MOLIHOCTH IIe-
peflarydka, 4TO 4 B IepBOM CJyuyae, pacmnpejeneHa B IoJoce
A®, 06yc/a0BAMBas M3JIYydEHHE CO CHEKTPaJbHOW IJIOTHOCTHIO
P/AD. Torpa B Bepaenuu (2) BMecTo P HYMKHO MOACTABHTH
3HAUEHHEe MOIIHOCTH, NoNajajollell B [MOJOCY HNPHEMHHKA, T. €.
BeqHunny P’ = PAf/AD, kortopass 3aBeJOMO MeHblle P, ecau
Af < A, YVBenuuusas noiocy npuemuauka Af 1o Beqnuuns AP,
KOTr/4a4 BCA CIIEKTpPaJbHasg IJIOTHOCTb FONajaerT B NMPMEMHHK, MBI
TEM CAMBIM VBEJHYHM MOPOTOBHIH CHTHAJI 10 Py =kT) ADAF |

KOTOpHIfl OKa3biBaeTcs B Py/Pu =V ADJAf Goabliie TOPOroBOro

‘CHFHAJA TIPM CHHYCOMJanbHOH mepenaye. Takum oOpasowm, 3a-

JIAHHYI0 MOILIHOCTH 3HEPreTHYeCKH KpaidHe HeBBIIOJHO ,pa3ma-
3bIBATH“ HA CKOJbLKO-HHOYAb LIMPOKHIl HHTEPBAJ 4acCTOT.

B cayuae mepegaud MOHOXPOMATHYeCKHM MaHHMYJIHPOBAaH-
HBIM CHTHAJ0M TaKKe HYXKHO, yTOGH Af Obla10 Gbl 60JblIIEe MOI0ChH
nepenaud. OTCiOfa BO3HMKAET 11e1€c000pas3HOCTb KaK MOXKHO
6OJIbIIEr0 CYZKEHHs MOJOCH YacTOT IepejaTunka. JTa nojaoca Oy-
JeT onpeaeasaThesl KeaaeMoil CKOPOCThIO mepeJaud HHGOpMaIHH,
a Takyke BO3MOKHOCTSMH cTaGHIM3anuu yacToThl. Mrtax, Mbl BH-
MM, YTO ONTHMAaJbHBIM B S9HEPTeTHUECKOM OTHOLICHHH H B CMBICJIE
HCKYCCTBEHHOCTH CHrHaJa SIBJAsETCA Iepelaya MOHOXpOMaTHUe-
CKOI'O CHTHaJa ¢ JIOBOJIbHO MeIJIEHHOU MOAYJISALHUEH.

Buibop mosocel npuemnuka Af ceifiuac onpejesnsiercs B OcC-
HOBHOM TeXHMYECKHMH BO3MOXKHOCTSIMH CTaOH/JIH3AUUH YaCTOTHI.
CI/IHyCOI/IIL?iJ]beIfI CUTHAJ B HACTOsIllee BPeMsi MOXKeT IIPUHHMAaTh-
cs B BecbMa Y3KOji 0J10Ce NPONYCKaHus, B Ipejieie PaBHOM I10J10-
ce HecTaGHJBHOCTH CpeJIHell 4acToThl [EeTePOLAMHOB, T. €.
(10-2—10-°) f,~ 1—5 2epy. Besnuuna 1mymMOBOW TEMNEPaTyphl
NPUEMHHKOB CAHTHMETPOBOrO M JEeUMMETPOBOrO JAHANa30HOB
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r‘, o

P P —

BPpsl AM MoxeT GbITh CHe/saHa B HAaCTosillee BpeMms MeHee
100°K. Ecan npumem T =- 70°K, Af = 10 24, AF = 0,1 24, Torna

P.=10"" samm.

K coxanenuio, B HacTOsALLee BPEMs ellle HeT TPHEeMHHKOB B JellH-
METPOBOM JIHana3oHe BOJIH € UIYMOBOH TeMIepaTtypoii, Kotopas
TIPHHUMAJIACh BbIIIE, U BBICOKOH CTAOMIBLHOCTLIO TPH V3KOfH [10J10-
Ce B HECKOJIBKO Iepll, KaK 3TO TPeGOBaJoCh Obl AJs OHCKA CHHY-
couaanabHoro curtasa. OQHAKO HMEITCs AHANA30HHbLIE pajlio-
MEeTpBI OT 7.5 10 60 ¢M ¢ ImHPOKOI noJI0coi nopsiaka 10 ri # uyB-
CTBHTEJIbHOCTBIO NOPsi/iKa 1° IpPH ycpellHEHHH 3a OJHY CEKYHIV.
OTH IIPUEMHbBIC CHCTeMBI CIIOCOGHLI IPHHUMATL KaK MOHOXpOMaTH?
YECKHMH CHIHAJ, -TaK H INYMOBOH. PaccMOTPHM HX BO3MOKHOCTH.
YpoBeHp HIYMOB Ha BHIXOJe PajJHOMeTpa TakKe ONpeaesseTcs
Gopmymoit (3). Hast paccmatpuBaeMbix pajauomerpos Af =102y,
a T =1500°K u V AfAF = 10° 24. OTciofa BUAHO, YTO MOII-
HOCTb wyMoB paauomerpa B 20-10%=2-10* pa3s Goabuwe mou-
HOCTH IIYyMa PacCMOTPEHHOIO Bbllle Y3KONOJOCHOIO IMpHEMHHKA.
Taxkum o6pasom, J7Isi COXpaHEeHHs NpeHell 1aJbHOCTH MOTpedy-
eTcst yBeJIHUEHHE MOIIHOCTH Nepefayt B ciayuae IpHeMa Ha pajuo-
MeTp GoJee uem B 10* pas. OueBHJHO, UTO TOHCK CHHYCOUAAILHO-
ro CHTHAaJa J0JI2KeH BECTUCh Ha MEepPecTpauBaeMOM AHAMA30HHOM
npHeMHHKe., BaKHBIM ABJSETCS BOIPOC O CKOPOCTH NPOCMOTpa
JAaHHOrO JAHManasoHa yacTtoT. HyxHo cuutare, uto aumanaszon  Af,
PaBHBII BXOAHOJ NoJoce NPHEMHHKA, MOKET IPOCMATPHBATLCS 3a
BDpeMsl, He MeHbIIee NOCTOAHHOH BPEMEHH BBIXOAHOH UelH <.
Hrax, 3a Bpemsi ¢ Oyner npocMOTpeH gHanasoH

t P

Takum oGpasom, yem uyBcTBHTE/bHEE MPHEMHHK (UeM MeHbIIE B

(3) V'Af/z), TeM MeHbinasg mosoca 3a JIAHHOE BpPEMsl MOKET
ObiTh npocMmoTpena. Tak, aas Hamero cayuas npu Af = 10 2g,
AF=0.1 24 (= 2.5 cex) npocmorp mnosock 10° zepy 3aiimer
OKO0J10 roja!

OTa moJsoca cOCTaBJAseT NMPUMEPHO COTYIO 4acTh BCEil 1eJe-
C006p83HO}uI JUIg TIPOCMOTPaA IIOJIOChI YaCTOT. B cBsasu ¢ 3THM, Be-
POSITHO, Pa3yMHO CTPOHTb CHauaja CHCTEMBI, KOTOPBIE ONpees-
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Jii Obl, CyIeCTBYeT JIH B 3a/aHHOM LIHPOKOM CIEKTpe CHUYCOH--
JlaJIbHBI cHrHaJ HJH HeT. ITocse yTBepAHTeILHOrO OTBETa MOK- -
HO NPHCTYNHUTH K ONPENeJEHHIO €ro YacTOThl H BhIAeJeHHI, Bo3-
MOZKHO, 4TO TaKasl CHCTEMa 3HAYHUTEJbHO YCKOPHT IOHUCK CHHYCOH- -,
JlaJIbHBIX CHTHAJIOB.

OTmeTuM, YTo yBeJHUEHHe 1aJbHOCTH 33 CUeT CHHKeHHs Py .
0e3 cylIeCTBeHHOTO YBeJIHUEHHS] BpeMeHH HAOMI01eHUs < NpakKTH- -
HUECKH JOCTHUIJIO B HACTOsIL€Ee BpeMsl rpaHuilbl. MoxkKHO elle Haje-
ATBCS LEHOH GOJ/IBLIMX YCHJIHI NOJYYHTh OAHH—1BA NOPSIKA, HO-
SaBEJIOMO He JIeCATKH NOPSI/IKOB, KOTOPbIe, KaK Mbl YBHIHM, Tpe-
OyIOTCA 1JISt IOBBIILEHHs OTHOIeHHsT P[Py, 4TOGBI JOCTHUL NaJb-
HOCTH NMOpsAaka pa3dmepoB [amakTuki.

J7is1 ODHEHTHPOBKH B BO3MOMKHOCTSIX CBSA3H 110 NPHBEICHHBIM
(popmyaam npu Py = 10~ gamm, n = 10 paccuurana TabIHLG
AaNbHOCTEl il HeoOXOJMMBIX MOLIHOCTEH meperaud npu padore
Ha BoJHe ~ = 10 cu. 13 Tabauis BHJIHO, YTO IIDH HeHaNpaBJeH--
HOH Ilepelaye M IpHeMe 1aJbHOCTh JOCTHIAETCS! B OCHOBHOM 34
CYET MOWIHOCTH, Hukakue jnajbHeflline yJaVUIleHHs 4yBCTBUTED-
HOCTH NPHEMHOH annapaTypbl B mpejejax BO3MOMKHOIO IAf CO-
BPEMEHHOH TeXHHKH He YBeJHUAaT CYIIeCTBEHHO JajpHocT, Ha-
NpUMep, CHUZKEHHE IIYMOB JI0 eJIMHHUBI I'Pa1yCcoB, NO-BUIHMOMY,
PAKTHYEeCKH He AOCTHXKHMOe Ha COBPEMEHHOM YPOBHE, MOKeT
VBEJMYHTh Ja/JbHOCTL MeHee ueM Ha IOpsI0K. B cuay ckasauuoro
lIaM MNpeJCTaBJsSeTCs], UTO A BCEX LUBHJIH3ALHI OCHOBHLIM OF-
paHHyeHHeM B OCYLIECTBJIEHHH CBSI3H ¢ JAPYTHMH MHpaMy MyTeM
HeHanpaBJIeHHOH MNepelayH fABJsieTcs Npo0JaeMa SHEePTHH H TOJb- -
KO HEPTruH, TAK KaK BCe 0CTa/bHOe (reHepHpoBaHHe, epelaua) He
CBsI3aHO ¢ NPHHUHIHAJIBHBIMH TPYJAHOCTSIMH TAKOIO Ke IOpAIKa.
M3 Tabauubl BUHO, KaKHe OrPOMHbIE MOLIHOCTH TPeOYIOTCH 1azKe
/1 HanpaBJ/eHHOH CBSI3H ¢ OJUKAHIIHMMH rajakTHKaMH AHpo-
Meabpl B Marennanoseix O6m1akoB,

PaccMoTpuM Bonpoc ycTaHOBJIEHHST CBSI3H MKy IajJaKTHKA-
MH nogpoOree.

4. YcioBusi 06HAPYXKEHUsI HCKYCCTBEHHBIX CHTHAJOB
U3 JIPYrUX rajJakTHK

B s10M cjydyae, O4YeBHIAHO, MOT'YT OBbITh IIPHMEHEHBI Halpan-
JI€EHHbie TIpHEeMHble AHTEeHHHI, n)"CTb nepelaya HeHanpaBJeHHas
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Ta6 ruja

3Be3] W TaJlaKTHKAMH OT MOLIHOCTH

10 ¢t hléﬁ(,ly OKpPEeCTHOCTAMH

nepenavyd, nmapaMerpoB dHTE€HH H PA3MEPOB KOPPECHOHIHPYVIOUIHX 00BEKTOB pH CHHYCOHIAJAbHOM CHUIHAJNE, NPEBbIAKIIEM
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{D, =1). OG6o3Hauum pas3Mephl Nepeaaloleii CHIHAJIb [aJaKTH-
KH B CBETOBBIX T0/1aX Yepe3 /,; €e YIJIOBOI pa3Mep ¢ PACCTOSIHHSA
4 6ynetr paBeH r,/l. OueBuaHO, uTO 1151 O0GecrneyeHHsa OLHOBpe-
MEHHOTO TIpHEMa OT NPOH3BOJILHOM 3Be3MBl 3TOf IaJaKTUKH HeoO-
XOAHMa JAHarpamMMa IpHeMa TaKoOi Ke IIHPHHBL. DTO AaeT BeJH-
YUHY KO3(phHUUHEHTA  HANPABJIEHHOTO  JIeHCTBHS  MOPsaKa
D, = 4=[®|r,, 4TO UPHBOIHT K YMEHBLIIEHUIO HEOOXOAUMOIl MOLIL-
HOCTH Hepelayd BO CTOJBKO ke pa3d. [lig mnpueMa CHrHa/IO0B OT
TYMaHHOCTH AHJIpOMeNH, UMelouleli yIrJOBbe pasMepsl OKOJO
3", KH/I npuemnoii auteuns Oyamer D, ==4.10% [luameTrp npu-
‘@MHOTO 3epKana foaxeH 6bith ~ 20A, T. e. B jamanasone 10—
50 cm mmeer oGniusble pasmepsl. /I npuema curuanos ¢ Ma-
rejnaHoBelXx O0.1aK0B DM UX YrJAOBBIX pa3mepax nopsaaka 10°
MOXHO HMeTb 3epkaqo ¢ D;=0.5-10°. [urepecHo OTMETHTH
(cM. Tadauny), 4TO Kak IPH NPHEMEe CHIHAJIOB C AHIDOMENd,
TAK M C DaBHO{l eil no pa3MepaM raJakTHkH TpedyeTcs OLHA H Ta
JK€ MOIIHOCTb HeHanpaBAeHHOro nepepatuuxa ~ 10% gamm, xord
'DACCTOSIHHSL OTJIHYATCS B HAThAECHT ThicAd pas. lloayuaercs,
4TO B CJAyuae NPHUEMa HA aHTEHHY, CXBATHIBAIOUWLYIO JEHNEeCTKOM
JAHHYIO IVIOULAAb TaJ1aKTHKY, Tpedyemass MOLUIHOCTb HE 3aBHCUT
OT paccTosiHusg! JTO JerKko moLdTh, TaKk Kagk ILIOMAlb IpHEM-
HOH aHTEHHBl IIOCTAB/JEHA B 3aBHCHMOCTb OT KBajgpara PacCTos-
Husl. JleficTBuTe bHO, noactaBasa B (1) D, = 4xl?/r,, noayuum,
YTO TpebyeMas MOWHOCTh I/ HEHAUDaBJAEHHOI Mepenayu oll-

peleasieTcss TOABKO pa3MepaMH Mmepejaiomieli TaJakTHKH 10
.CPABHEHHIO C JIJHHON BOJHBL:
P /2
2
e 4
nPly, A (4)
rie r, — B CBETOBLIX r01aX.
Ilpu B3aHMHO HANPABJNCHHOH CBA3H MEXKAY TalaKTHKAMH

HANPABJIEHHOCTH Nepejaiomell auTenusl D, = 4xl2/ri, rae r,—
pasyep npuguMawileid rasakTuku. [loacTtaBass BblpaxeHHs 114
D, u D, B (1), 6ynem umersb
N ()
s

4= N P
[Tonyuaercst kKaxkyuiuiics elle 0ojiee CTPAHHBIM BBIBO/, UTO YeM
©oJ/iblle pacCTOsiHHe Mexk1y rajJakTHKaMH 3a/JaHHBIX Pa3MepoB,
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TeM MeHbllas MOIIHOCTL Tpebyercsa! Pasymeercsl, YTO 3TO BBIIOJI-
HsieTcs 10 TeX MOop, MOKa pa3Mepbl aHTEHHBI H, CJIe10BaTelbHO, Ha-
IIPaBJEHHOCTL MEHSIIOTCSI B COOTBETCTBUHU ¢ H3MEHEHUsSIMH YIJIOBBIX
pasMepoB rajJlakTHKH, T. €. I0Ka caMm BbIOOD IJIOLIA/M NpHAeMHON
U nepenalolleii aHTEHH CTABUTCS B IPONOPUHOHAJIBLHYO 3aBHCH-
MOCTb OT /%

[MpuBeienubie B TabJaHLe NOACYETHI IIOKA3bIBAIOT, UTC /IS
CHIHAJIM3a1HH U CBsI3H Bo BcesleHHON HY2KHA OrpOMHAs MOLLHOCTD,
KOTOpasi HEH3BECTHO KOT/Ja M KaK MoXKeT OBIThb MoJyyeHa, HanpH-
Mep, 3eMHOH HHBHJAH3anKedl, EcaHu cyauThb No 3eMHOI LUBHJIH3A-
1LIMH, TO MBICJH O CBS3H ¢ APYTHMH MHPaMH BO3HHKAIOT OUeHb Da-
HO, KOT/1a Jla’ke ellle HeT peasbHEIX s 5TOro cpeicTs. Ouens pok-
MOZKHO, YTO U JpyTHe LHBHJIN3ALHH, [101CYHTAB BO3MOKHOCTH CBSI-
3H, yOeaaTCsl, YTO elle He HMEIT CPeACTB, UTOObl BO3BeCTHTL O
cebe Ha BCIO BceseHHYIO, HO YK€ MOIYT OCVILECTBJATL CBA3b C
O6JIMKaUIIHMHI COCeTSIMHU.

Pasputne uiet HeOOMbIIUMH CTYIEHAMH, H BPAL JH KaKas-Hi-
Oy/b LHBHJH3ALHS 3aX0UeT 2K1aThb TOT0 HEH3BECTHOrO BPEMEHH,
KOIJla MOKHO OyaeT BO3BECTHThL 0 cebc Ha BClo BceenenHyr uin
IIPUHUMATL CUIHAJBI ¢ Y/1aJeHHOr0 ee YyroJaka, He IPOBePUB CHa-
yaja HaJHuyHe CHrHAJIOB MJH He INPOCUTHAIHB HA OJHKaduiHe
3Be3Abl. B cHIV cKadaHHOTO, BEPOSITHO, BecbMa 1e1ecoolpasHo
HCKATb CUTHAJIB! OT O/MKANIKX K HaM 3Be31, HaX01sIHXCd B IIpe-
JeJax coteH CBeTOBbIX Jer, Kak uaBecTHo, B okpectHocTH ColHLA
B paauyce 15 cBeTOBBIX JeT HaxoguTest okoso 40 3gesn. Ecnu npu-
HSITh TAKYIO 7K€ IJIOTHOCTb H HA PACCTOSIHHU B JACCATKH pas 00Jib-
1eM, MOJYYHM, UTO B Mpedejax paccTosiHus B 150 cBETOBLIX JIeT
6y1eT HaXOIuThest 4 - 104 3Be3, a B cdepe paauycom 1000 csero-
BBIX JieT viKe Gosiee 107 3Be3n. MBI BHAMM, COTJACHO NOCJEAHHM
cToJ61aM TabJauIbl, YTO AJs CBsI3H B npeiesax 10° cBeToBbix Jer
NpU TpPUMEHEHUH HaNpaBJ/eHHBIX CHCTeM Ilepelayd U IpHeMa Tpe-
OYVIOTCSI BIOJIHE peasbHble [0 COBPEMEHHBIM 3eMHBIM MacmTadam
MOULHOCTH TleperiauH.

B nacrosiniee BpemMs, 1m0-BHANMOMY, HACTaJa opa HauyaTb pa-
00Ty 110 MOMCKY CHTHAJOB OT OJMzKaHIIUX cocelell, XOTA ¥ Caely-
eT oTjlaBaTh cefe OTUeT B BeCbMa MaJlOH BePOATHOCTH BCTPETHTH
noA06HYy0 cefe LIHBUIN3ALKIO B OJIHzKAHIINX OKpecTHOCTAX COJIH-
ua. Ho HUKTO He MOZKeT ompOBEPTHYTHL BO3MOKHOCTL TAKOR BCTpe-
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au. Ecsivi pHEATL BepOSITHOCTD KH3HU OKOJIO KAKOH-HG0 3Be3/10r,
corsacho [6], ~10~7, 1o B paauyce 1000 cBeTOBBIX JIeT MBI IO/~
HEl GyleM BCTPETHTb OJIHY LHBHJIH3ALHIO!

OnHako HUKaKHe MOJCYeTHl 0 BEPOATHOCTH BCTPEUH He AaAYT
OKOHYATeNbHOro y6exIeHHsI—Heo0XoAuMa 3KCcnepuMeHTaabHasd
nposepka. CielyeT cpa3y ke CKasaTb, 4TO 3Ta NpOBEPKA HE TH-
30/1MYecKoe SIBJeHHe, a AJUTeJbHOe H IOBTOPSIOLLeecs NepHOIEe-
CKH M3yueHHe CIEKTpa H3JYYeHHsS OKpeCcTHOCTeH GIMK AHIITHX
3pe31. DTa pabora Mo 06beMy, XapaKTepy H JUIHTEJNbHOCTH BIONHS
AHAJIOTHUHA, cKaxeM, paboTe mo COCTABJEHHIO KaTa/jaora IBHZKE-
HHH MAM CIHEKTPOB 3Be3J IO 3alaHHOil BeJHYMHBI, KOTOpas BbI-
IIOJIHSIETCS aCTPOHOMAaMM BCEro Mupa.

PaccMOTPHM HECKOJBKO YACTHBIX BONPOCOB CBSISH B OKPECT-
#HocTsix Coanua.

5. Cesi3b B okpectHocTu CosHua

Mul npuMeM, YTO Ha O0eHX 3Be3/[HBIX CHCTeMaX MPHMEHAIT-
Cst HanpasJeHHble aHTeHHB. OUeBHIHO, UTO JIyY AHTEHHBI OJKEH
3aXBATHTL OKPECTHOCTH 3BE3/bl 10 PACCTOSHHI, T7e MOTYT OBITh
maneTs. Kakosbl pasMepbl 310l o6aactu? 110-BHANMOMY, XKH3HD.
0106GHAS 3eMHOil, MOKET pPa3BHBATHCS, €C/IH yPOBEHb Majaionled
OT 3Be3/ibl SHEPTUH J0CTATOYEH [/ NPOTEKaHHs PasJHIHbIX XKH3-
HeHHO BaxKHBIX npoieccoB. [lo-BHANMOMY, MOXHO CUMTATh STOT
VPOBeHb, KaK U JUIsg 3eM/IH, Mopaika § = 2 raajcm® mun. Ecan
L — sueprusi H31yUeHHA 3Be3JH, TO rio=1L o/=s 10*. Boab-
WHHCTBO OMKAfIKX 3Be3l H3iyuawor snepruio B 10:°—10° pas
menbmylo, uem Cosnue. [Toaromy ,pannyc WHIHH® 11, 2f2 cae-
AyeT OXHIAThb HA NOPALOK MEHBIUIHH, 4eM B Caydae CoJHLLA.

Vraossie pasmepsl ¢ paccrosuus /= 10 cser. sieT A1 0p-
6utsl Mapca 6yayr okoqo 07.5.

Tlpn ®»aKoil HampaBJeHHOCTH NpHeMa BOSHHKAET ONMACHOCTDH
YXV/lLIeHHs UyBCTBHTEIBHOCTH 3a CUET NpHeMa PajHOU3JIydEHH
camoii 3Be3bl. Onnako, Hanpumep, nys COJHEYHOH CHCTeMBl NMpH
HANpaBJIeHHOCTH, OXBATHIBAIOIIEH 3eMHYIO opOHUTY, yIJOBOH pas-
mep Cosnna 6yaer sanumate 1/200 yacth yrIIOBBIX pa3MEPOB JHa-
rpammel. JTO [JacT TeMmepaTypy LIyMOB aHTeHHBl ~ T2 108,
T. e. g NELUMETPOBEIX BO/MH mpumepno 2°K.
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B ciyuae apyrux 3mesi, mo-BHAHMOMY, MOXKHO elle Ha
NOPAJIOK YBEJHYUTh HANPaBACHHOCTh MPUMEHAEMbIX aHTeHH. Of-
HAKO 31eCh YK€ CTaBHUTCH [PeJes] BO3MOMKHOCTIAM COOpPYIKEHHUSL
anTenH. /g HanpaBaeHHOCTH B 1”7 HeoOXOAMMBI AHTEHHBI AMA-
merpom @ =10°, 1. e. nopanka d = 10 xuaometpos (A=0.1 ).
Ceiluac nmoxa HesCHB Ja:Ke NMYTH COOPYKEHHS MOJOOHBIX aH-
TeHH. B Hacrosimiee BpeMs MOXHO pacCUHTHIBATL HA AHTEHHBI
anamerpom d = 30—100 .mempos, paGortaowne Ha BOMHAX
h=3 cM W JaMHHEe. JTO JACT HANPABIEHHOCTH OT 4’ (» =3c)
no 12" (=30 c#) n coorsercrBenno D ~ 10°. B taGuiuue npu-
BEJEHbl NaHHble MOIIHQCTEH M aHTEHH, HEOOXOJHMBIX IS CB
30 C GAWKAMLIAMH 3BE3NHBIMHM CHCTEMaMH 11 CAydas Kak COB~
pemMeHHBnX 3Hauenud BequuuH KHJI nopsaxka 10°, rtak u an-
TeHH Oamxkafiuiero OGyaymero ¢ KH/=10%, M3 T1aGiuum
BUJHO, 4TO NPH PAaCCMOTPEHHBIX pa3Mepax AaHTeHHBIX CHCTeM
HeOOXOHMBIE MOIIHOCTH [1€PeAaTUHKOB AIsi CBSI3H C OJHKAM-
LIMMH COCeJsIMH BeCbMa HEBEJHKH,

ITpu cyuiecTBylolux aHTEHHAX HEOOGXOIHMbI BCe elle A0CTa-
TOUHO GOJIbIINE MOLIHOCTH, HO BCE K€, BHINMO, I10CTHAKHMEIE TIPH
COBPEMEHHBIX YCJIOBHSX, 110 KpaliHeft Mepe, 151 0GJAYUeHHs g Npe-
denax 10—20 cBeTOBBIX JerT.

IToaBeaem HTOTH U clefiaeM HEKOTOPbLie BLIBOIDI,

B Hactosulee Bpems TeXHMKa pajaHONpHeMa 10CTHIIA TAKOTO
VPOBHA, YTO MOZKHO CTaBHTb BOIIpoc o CI/ICT@f\IaTHl{eCKOM MOUCKC
HCKYCCTBEHHBIX 3JIEKTPOMArHHTHBIX CHTHAJIOB H3 KOCMOca B [Ha-
Ma3oHe CaHTHMETPOBBLIX H JEUHMETPOBBIX BOJIH,

Io-BuauMony, nauGosiee BeposiTHOl (GhOpMOIl CUTHAIOB HVIK-
HO CYHTAaThb TakHe, KOTOpbIe PE€3KO OTJHYAKTCSt OT €CTECTBEHHBIX
HgJyuennii. Cpein 5THX CHTHAJOB ONTHMAJbHBIM C TOUYKH 3PCHHS
npHeMa ABJAETCS MOHOXPOMATHUGCKHH CHrHaJ ¢ BechMa V3KOii
CIIEKTPAJbHOH JHHHEH, IPUCYILILeli COBPEMEHHbIM MOJIEKYJISIpHbIM 1
KBAaHTOBLIM TeHepaTopaM.

[lonck snnuit MOHOXPOMATHUECKOTO H3TYUECHHS HYIKHO POBO-
AANTH B HENIPEPBIBHOM /lHaNa30He CAHTHMETPOBBIX H JelHMETPOBBIX
BoaH. O1HaKo 1es1ecoo6pasio Takxke NPOBOIUTL MOUCK OKOJIO JH-
HUIl PalHOH3JIyYeHHs1 OTJeNbHbIX MOJEKY., NPUMEHSIeMbIX B MO-
JICKY/ISIPHLIX TeHePaTOPaX U YCHJIHTENSAX (JMHHA aMMHaKa Ha BoJ-
HERED5 CM, JIHHUS (popmaﬂbﬂemaa Ha BoJHe 0.4 CM)
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[To-BuAMMOMY, 11€J1eCO00pPa3HO NPOU3BECTH TaKKe MOHCK JIH--
HHU}l paJHOU3TYUYEeHHs] B JHANa30He CAHTHMETPOBBIX H JEeLHUMETPO--
BBIX BOJIH OT OJMKaflIMX rajJakTHK: Anapomean ¥ Marennano-:
Bbix O6JaKOB, HMesl B BULY oOHapyzkeHue uuBHansauud Il tuna..
B HacTosmee Bpems nesecoo6pasHo NPHCTYNHTL K CHCTeMaTHIe-
cxomy 06syuerHIo GJHKAIIINX 3Be37, CHTHAJOM ¢ 3eMJH, HMes.
| B BHLY CO3/lanke Ha HHX MOJs, A0CTATOUHOrO A1 0OHApYKEeHHs

,TeMH JKe cpeAcTBaMH, uTo HMeloTcs Ha 3eMae. Jlas 3Toro Heoo-
] XOJHMa MOUIHOCTH Ha CAHTHMETPOBBLIX BOJHAX NopAAKa COTeH KH-
JIOBATT MPH OOBIUHBIX CYLIECTBYIONIHX aHTEHHAX.

Jlas mochblIKM CHrHaJoB Ha OJHKaHWIIHe 3Be31bl BOBCE HET
He0OXOJMMOCTH BO MHOIHX TepefaTyHKaX, MOKHO OpPraHH30BaTh
noouepeaHoe TepHOJHYecKoe 00JyyeHHe HECKOJbKHX JeCATKOB
6auzKaimux 3pess. KoneuHo, onTHMaJbHas nporpaMma AOJMZKHAE
OBITH ellle ClellHaJpHo 060cHOBaHA, TOYHO TaK K€ MOXKHO BECTH
CHCTEMATHUYECKUH MOoouepeAHblid NaTpyJ/p IpHeMa OT psla 3Be31
B TeueHue olpejesneHHoro BpeMeHu. [lis moayuerus C:KOJ[bKO-HIf-
6y1b peaJbHbIX LIAHCOB BCTPETHTD CHIHAJBI APYTHX HHBHIH3AUHN,
NO-BUIHMOMY, HeOOXOAUMO B KauecTBe OJMzKaillueii 3ajaiu mpo-
H3BOIUTL IIOHCK CHUIHAJOB ¢ OJMXKajllero AecarTka MHIJIHOHOB
3Be3, Haxoaanuxcs B paguyce 1000 cBeTOBBIX J1eT — npejiena 10-
CATAEMOCTH CBSI3M /s LMBHJAM3AUH{i, NOAOGHBIX 3eMHOH. OObeM
5Toii paGoTLl OrpoMeH. Best mpo6yemMa MOUCKOB MEH3BE3IHOI CB-
3H ABJSETCS B HAacTosillee BpeMsi 6OJbLIOH KOMMJIEKCHOH mpodae-
MOii, KOTOPAst MOXKeT pemaThCsi YCIelHo JHWb B Macwradax.
MezK IVHAPOHOro COTPYJAHHYECTBA W KOOpAHHALNM H MOZKET 3a-
HATH JIHTEJbHOE BpeMsl. )

Pewenye npo6/eMbl CYLIECTBOBAHUS APYTHX LHBHIN3ALHI BO:
Bcesennoli CTAHOBHTCst Tereph Ha SKCIEPHMEHTATbHYIO OCHOBY.
dta npobiaema TpebyeT NPOBEACHHS KOMIJIEKCHBIX HCC/IENOBAHHH.
3HAUHTEJLHOro 06beMa ¥ TPYAOEMKOCTH ¢ NpHBJEUCHHEM IMpea-
cTaBHTeJlell PasiHIHbIX Pa3/leJloB HAayKH. B cuay sToro u ocobeH-
HO B CHJY Goabiioii HAay4YHOH M NPAaKTHYECKON BaxKHOCTH mpoobiie-
MBI, TTO-BHAHMOMY, B HacTosllee BpeMsi lieJecooOpasHo CO3JaHHE
cnentaabHol KoMuecuu npu CoBeTe o paH0acTPOHOMHH U ACTpO-
coBeTe, KOTopas JI0JKHa 3aHHMaThCcs BONPOCAMHU HAY4HOI paspa-
60TKH npobJeMbl 1 KOOpIHHALHeH HCCJIe/10BAHHH.
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CBSI3b C BHE3EMHBIMU LHIMBHUJIN3ALUSIMHU
B PATTUOIMATIA30HE

B. A. KOTEJIbHHUKOB

HMucturyT panmorexnnku u aaekTpouukn AH CCCP

Llenb naunoro COOOIEHUA—DPACCMOTPeTh BO3MOKHOCTD CBS3H
© BHE3CMHBIMHM UHBHJAM3AUHAMHM B C/Ay4ae, KOIAa HX TexXHHKA
Gasupyercsa Ha NpPHHIHIAX, Y€ OCBOCHHLIX B 3E€MHBIX VCJOBHAX,
H OllepeKaer Hally Ha HECKOJbKO AecATKOB JjeT. Hamia Texumka
Oepercsi Ha YPOBHE, JOCTHKHMOM ViKe B Hacroguee Bpems. Xord
BEChMa BEPOSITHO, YTO UVMBH/IHM3AINH HAa psAle IJIAHETHBIX CHCTEM
ONEPEIAIOT HALIY Ha TEICSYM WIN Jake MUJIMHOHDLI JIET, BCe JKe
faKoe paccMoTpeHue, o4eBHIHO, Lie.1eco06pasHo, Jlannas pabota
HUKAK HE NPEeTCHAYET HAa MHOJHCTY 0XBaTa paccMaTpUBaEMOro
Bonpoca. B wmefl naworcs Jumb HEKOTODBIE NPHMEPLI, BOBCe He
TPETEILIYST Ha TO, YTO OHM SABJSIOTCA ONTHMAABHBIMHE,

Pacexorpuan nepezauy curnanon B puge JUIIHHBIX MOHOX]DO-
MaTHYECKHX MOCbLI0K. Takad nepemaua ¢ Touxn 3pEHHA MOMEXo-
YCTOHYUBOCTH HE XyXKe JADYIHX METOL0B nepenayu, Ho GoJec
HPOCTA B OCYLIECTB/CHHU H [I03TOMY BeCbMa BEPOSITHO, YTO Oyner
MPHMEHSATBCSL 110 KpaHHe#l Mepe B wHauade. . OUeBHAHO 4acTOTA
TTOCHIJIOK HaM 3apaHee He H3BeCTHA M MOMKET MpH nepegaue HH-
popmanuu mMensThea, B stom Caydae ONTHMAJBHBIM TIPHEMHHKOM
OYZeT ABIATbCS [PHEMHHK, co0paHHbiil o cxeme (cM. pHc.).

Ha sto#t cxeme V — ycunnrens, MOTYIIHII COAepPKATh Hpe-
00pA30RATe/H CHEKTPA YACTOT NPHHHMAEMbIX Kosnebanuii; @ —
(puabTpHI ¢ Tosocoi Af, nepekpoiBaiomue Beckh [IPUHUM8EMBIii
ARANA3oH 4acror; [ — netektops; H — nurerpartopsl, paonue
SHEPTHIO, MPOIIEAIYI0 YePe3 (DUABTP 3a BPEMSA TNOCBUIKH JJIH-
TEIBHOCTBIO T; 19 — COOTBETCTBEHHO HoN00paHHbBIe He uHefi-
HBIC SIEMEHTHI, BHIXOAb KOTOPHX CKJAAAMBAIOTCA., ECAH BHXOJ
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TaKOTO IpHeMHHKa OYJeT IPEBOCXOUThb HEKOTODPLIH YPOBEHb, TC: -
3T0 OyJAeT O3Ha4yaTh, YTO B MOJOCY NDHEMHHKA IOMAJ CHILHAJ.

1
g A s N e O e W :
Brixon
o

)—ﬂ'q

%

(i} D W H3

Jl1s1 GpOCTOTEI, HE CHJBHO Tepsisi B IOMEXOYCTOHUUBOCTIL,
MOMKHO 3aMEHHTh HeJIHHeHHBIC YCTPOHCTBA MOPOTOBLIME, KOTODBIE
JaloT CHrHaJ Ha BBIXOJE, €CJH 3Heprus KosnebGaHus, MpoIIeqmad
yepe3 (DUJIBTP 3a BpeMs <, NPeB30HAET HEKOTOPBIH mopor, Jlamin-
ure Mbpl OyJneM paccMaTpuBaTb TAKOH BapHauT.

ITyere nepenaromas i NpHeMHBIE aHTEHHB! ¢ 5()()EKTUBHBIM i
njaomazaMu S; u S, Haupas/jeHb Apyr Ha Apyra. lorga Makcu-
MaJibHOE DACCTOsIHME, Ha KOTOopoe OyJeT NPUHUMATBCS CHIHAT
TAKHM TNpPHEeMHHKOM, Oyaer:

fPSSe
!// 12RT I

rjie £ — MOUIHOCTh IepelaTuHKa,

A— JJMHA BOJHBL,

k—1,38-10-% duc/epad,

I’y — wymoBasl TeMmepatypa NPHEMHHKE,

W — zapacnt ot Af, uneaa QuABTPOB A, YCTAHOBKH HOPO-
ra, OnpeJeIsieMOr0 BepOSTHOCTBIO JOKHOTO CPAGATHIBAHHS TIPH-
eMHHKA Pac M AONYCTHMOII BEPOATHOCTBIO NMPOMYLKA CUTHAAA Pyp.

Ipu I/IBME‘H&HHH Af Beanunna W HMeeT MUHHMYM TpH
Af =1/x. OH 1pH Pac U Pup, Meubiux 1072, papen:

R

(A)

¢ e o D
v, o~ <L/ ln :17: e ]/ n - 2) &

B psize cayuaes npu Goaswom T chenath Af = 1/z ne-
NPEACTaBIACTCS BO3MOMXHBIM, TAK KAaK H3-32 HeCcTaOUAbHOCTH:
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nar,

cHrual GyJieT BHXOMIHMThb 33 CTO/b Yy3KHe duabTpel. B cayuae
Af>1/x 6ynem umers:

U~ VQ—‘F—miT_\fj

1
Heaate Af < —- Hene.1eco06pasHo, - TaKk KaK 3TO BHI30BET

TPYAHOCTL B NOCTPOEHUH CHUCTEMH M vBeauuuT W, T. e. yMeHsb-
uint R. ‘

Paccmorpum npumep. Tlyers MOIHOCTD mepeiaTinka He-
3eMHON uuBMaK3anuK Oyner pasia A = 10° sm (19, aaexrpo-
sHeprud, norpebasemoit B CUIA). Sddexrusnas naomanp ne-
penaonieil aHTeHHb

NPHEEMHOI, Hauled, aHTeHHLl —

Taxue nmapaMerpel HPUEMHOI AHTEHHH MOXHO HOJIUYHTb CEHuac
Y Hac
JUIHRY BOJIHEL BO3BMEM:
o= (0] \.h".
beps goctrkumyio B pacrosdulee Bpems CTaGHJIbHOCTD
10779 moayYUM IUPHHY NOJAOCH duabTpa
Af =03 ey.

- - =40
I'lpu raxofi mo.soce MOXHO B3dTb 7 .> Af. Bepem == 1800 cex,
Pac=—= Pup— 10-°% u n=10°

Toraa noayuum

= 0L
I'lo dopmyse (A) Gyjaem nmeib:
-~
W= L2 Mg

&
uin 128000 cs. sem, uro Gosbuie auamerpa [anaKTHKH.
Ecan nepenasath no Takoii AMHHH Hn(OPMALMIO, MeHSd
YaCTOTy CHMrHa.1a OT NOCHIIKH K IOCBLIKE, TO WH()OPMATHBHOCTB
OyJzier paBHa
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Ig,n 1g,10°
B /60 ABOMYHBIX €1HHHUI 33 CEKYHILY.
T 1800
MHpopMaTUBHOCTL OBICTPO PacTeT ¢ VMeHblleHHeM <. Ecau npu-
HATh © = Af~*=3.3 cex, TO MOJYUUM IIDH

Pac -_—pnp—_;'lom5 un= 10°
U =73 u R=10% u pau 10000 cs. sem.
[lpu stoM uHbOPMATHBHOCTL OyjheT

g Jel0 9 JB. 3HAKOB B CEK.

T 3.3 .
Ilpu paccrosinnu B 100 cB. seT © MOXKHO VMEHBUINTH HA UET-
pe mopfika, IPUMEPHO BO CTOJBKO K€ pa3 VBEJAHUHUTCS WH-
(hbopMaTHBHOCTS.

PaccmoTpennblii npueMHuK 00/1244€T  JA0BOJBHO  yY3KHMA
bunprpamu. Hias Toro utoGbl CUTHAJ NOJ BJAMSHHEM HU3MEHCHI
HYacCTOThbl, BbLISBAHHbLIX YCKOpPCHHAMH Ilepefardyrika H ODPpHCMHHKA.
HE BBIXOAHMJ 3a [ipefesibl I0JOCH (BUABTPOB, HAa MEPEIATUHKE i
[IpHEMHHKe HOJ2KHA MNPOU3BOAHUTLCA KOMIIEHCAIIUSA 3THX H3MCHe-
HHfL Shile) cjesalb BO3MO2KHO, TaK Kak YCKOpeHHUs, BEI3BAHHLIC
JABHXKEHUEM IJIAaHEeT, B KaxXJ10M NYyHKTE H3BECTHHI,

OrmeTum elie, YTOo QUCHDb 60abLIOE YHCIO OTJACJIbHBIX KaHaJoB
B NPHEMHHKE (CM. DHC.) MOXKET ObITh, O BCEH BUIMMOCTI, 3aMe-
HeHO 6oJiee MPOCTBIM yCTPOHCTBOM, BLITOMHSIOUIHM TY Ke POJb.

PaccmoTpuM Teneps BONpOC OTHICKAHHS 3BE3/4BI, € MJaHeTHOl
CHCTEMBl KOTODOH BEIETCd Ilepejfaya CHPHAJOB.

IlycTe uuBuiusanus 10 3Be3/bl HMEET NEPEAATUHK ¢ Hapa-
MeTDaMH, B3SThIMH B paHee paCCMOTPEHHOM IpHMepe, T. e,
P=10° em, S;=10° #* k=0.1 . Ilycrs auTenna odayuaer
MOOUYEPeNHO OTAeABHBIE 3BE3Ibl WJIH BCIO HEGECHYIO Chepy, MPo-
X0 3Be31y, CKaxeM, 3a t=3 cex. [Ipu OGoablueM < 3anaua
NOWCKA MOXKET. elle 00JIerTuThCs,

22
Jlyu anTeHHBl 3aXBaTHIBAET TeJeCHDI VLOu /— M, TaKUM
1
o6pa3om, uToGel 0GolTH BClO HeGecnyio cdepy, norpebyercs
BpeMS
4=S;

39

A

Tqg ==

o=
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Tlpu B3STHIX IapaMeTpax moJay4uM 1T, = 3.8-10® cex wau 12 ser.
3HauUTeJbHO MeHbllee BpeMsl IOJYYHM, ecau OyayT obay-
YaThCs OTAE/bHBIE 3Be3/bl H aHTeHHa OyaeT GLICTPO MePEeBOAUTHCS
C OJHOH 3Be3JIbl Ha JAPYTYIO.
Tak, Bpems o6xona mas obayuyeHuss 1o ouepeldn Bcex 107
3Be3n B panuyce 1000 cs. .zem Gyner:
n=23-1C7 cex, uau 1 rox.

Ecan npunsth, uro nyrTeM orb6opa HauboJee «HepCHeKTHB-
HbIX» 3Be3n Oymer o6ayuaThes TOABLKO 19, 3Besn B paguyce 1000
cg. sem, TO BpeMsi o6xoxa Oyner T, =3-10° cex, 1. e. OkOs0
yeTblpex cyTok. [1pn obayueHHH 3Be3n B c(epe MEHBUIETO pajuy-
ca Bpemsi 06Xo1d emle yMeHbIIHTCs. TakuM o6pasoM, B BapHaH-
Te GLICTPCTO MepeBoja aHTeHHBl CO 3BE3Jbl Ha 3Be3[y BpeMs 00-
X0Ja foJayyaercs He CAMIIKOM GOJBIINHM,

B kauectBe npueMHo# cHCTEeMBI BO3bMEM CHCTEMY, COCTOSILIYIO
H3 OTJAEJNbHBIX HANpaRAeHHELIX AHTEHH, NEepeKPbIBAIOUINX CBOHMH
JyuaMy Bcio HeGecuyio cdepy. B 3ToM cayuae, ecid MBIl XOTHM
OGHAPYKUTH TIepe/laTyiK € YIOMSHYTHIMH Bhllle MapaMeTpaMi C
paccrosinusa 1000 c¢s. szem 1o B cooTBeTCTBHH ¢ (opMmynol (A)
HAJO0 B3Th TLIOMAIL NpHeMHOH antTenunl S,== 100 % [lpu
3TOM IperNnJaraercd, 4To NpHueMHuK paboraeT B COOTBETCTBHH

co cxeMoii pucynka u p3aro Af =<"1 7,,=230°. Yuurssas,
02
. . N

4TO JIYU TAKOH AHTEHHEl MepeKphiBAeT TeJeCHHIH VIoJ < JUIS
‘ S,

NepPeKphITHs BCell HeGecnoi cdepsl 1noHal00uTCa
4zS,

My = —*
N

AHTeHHA B JJaHHOM BapHaHTe He J0J2KHA CJIeUTb CBOMMH JYy-
yamu 3a 3Be3famu. [ToaToMy oaHa aHTEeHHA MOXKeT HMeTb, Odye-
BHJIHO, HeCROJIbKO JecATKOB Jydeil. Takum o6pa3oM, 4YuCJIO aH-
TeHH MOXKeT ObITb B HECKOJbKO /eCATKOB pa3 MeHblle, YeM m, .
O/nnako YHCJIO NPHEMHBIX KAaHAMNOB JOJXKHO OBITb PABHO 1, u
KaXJBlil NIPHeMHBIl KaHaj JOJKEH. OXBAaThIBaTh (BHJIbTPAMH BeChb
AManasoH, I'ic MOTYT OXKHIATbCSl CHTHAJBI.

Ecan mpennosioXkdTh, YTo Hepejfarollasi CHIHaJbl LHBHUJIN3a-
M5l JIOCTATOUHO Pa3BHTAa H MOXKET Ha OCHOBAHHWH JaHHBIX CBoeil
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ACTPOHOMHH BBIAENHTH 1Y, 3BE3J, y KOTOPBIX MOMKET CyIIECTBO-
Barh LHBHJIH3ANHS 3€MHOTO YPOBHsl, TO, KaK GbIJIO CKa3aHo BHIIIE,
00XON OGJIyUeHHEM 3BT chepsr paauyca 1000 cs. ser saiimer
BCEro JIHIIb OKOJIO YETEIPeX CYTOK. B TaKom BapuaHTe MOKHO 00-
C/JIe10BaTh He Cpasy Bech HeGOCBOJ, 4 [0 YACTAM , HallpuMep, JiexKa-
UM Me#1y ONpeleNeHHbIMHA 3HAYeHHAMH CKIoHeHus. Tak, ecnu
nofesnth HeGocBoA Ha 10 wacteli, To TOCTATOUHO OyJer Kaxaylo
HacTe 06C/IeI0BATE, CKAXKEM, 110 OLHOMY MeCsIy (mpu Haawympm
CHrHaJsa OH MOABHTCA 7 PA3 32 3TO BPEMs) H 3aBEPUIHTh 0GCACL0-
Banue BCero HeGocBoza 32 1 roa. Ilpu sTOM uMCIO MpPUEMHBIX Ka-
Ha/IOB U aHTCHH MOXKHQ OVAeT eille yMeHbWHTh B 10 pas. P
ITocrpoenue PaCCMOTPEHHOI [IPHEMHOH CeTKH B 3eMHBIX yC-
JI0BHAX XOTA H NOTPeOyeT CYyUIecTBEHHBIX 3aTPAT, OAHAKO BIOJHE
BO3MOKHO.
13al
UHIO € yIOMAHYTBIM BBHILLE DafHONEPeAaTUHKOM, eCJH OHa Cyule-
CTBYET, Ha DACCTOAHUH OT 3eMJn, He npesBriinamuem 1000 ¢s. ser.
[TockonbKy Ha 3TCM paccTosHHM CyiecTByer okoso 107 3pesn, 1o
TOMCKH GYIYT yCHEWIHBIMH, €C/iil HEPeNaTunk GVAeT XOTH Obl v
OMHOH 3BE3Jbl H3 3TOTO YUC/A.
B cayuae, ecau
CHJIBHO YIPOLIALTCS.
B ra6naune naber gannsie, Kor; anMHo obeaenyrores cihe-
ppl ¢ panuycom 2000, 1000, 500 nau 200 C8. neT, UMEeIiIKe COOoT-
sercTBenHo 108, 107, 106 uau 10° seesn. Jauuble Tas/uLbl Oy -
UCHBl aHAJMOTMYHO CKa3aHHOMY Bbille. B rpade 7 ykasazo uncao
HacTedl, Ha KOTOPOE MOXHO Pa3GuTh HeGOCBOX ¢ TeM, YTOGLl 34-
KOHYHUTb 0030p BCero HeGocBOAa 3a | IO Ppu 3TOM BpeMsl Ha-
OJIIONEHUst 32 OMHOI HaCThiO GPajiceh IpumMepHo B 10 pas Goapuie
BEJIHUHHDI, YKa3aHHOW B rpade 4
Kaxk Buano u3 raGauus, B cayuae, ecau CYILECTBYET TOJBKO
OAHa LHUBHJIH3AUHSA, C IPHHATBIM TYT JMOBOJIBHO <CKPOMHBIM ¥
vposHeM, Ha 10°® sBesn, To ee o0HapyXuTh npu COBPEMEHHOM
YPOBHE DAa3BUTHsA HAlIero oOUIECTBA OYeHb TPYMHO; €CJH OfHAa
UMBHIH3aLMs Ha 107 3Be3/, TO NPH HEKOTOPHIX YCHIIHSX—BO3MOK-
HO; ecmu onHa Ha 10° 3Besn, To ee oOHapyiKeHHe cefiuac nmosHe
peaJnbHo,

Paccmorpennast cucrenma nossoaurt 00HapyXKUTh IUBHIHZA-

VMEHbIIUTE DACCTOAHHE IOHLKA,

3ajadi
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Koneuno, eciu BHe3eMHasi UUBHAM3AUHSA OGYIET NMPHUMEHSTH
GoJee MOLHBIC YCTDOHCTB2, TO DaCCMOTPEHHBIMH CpPEACTBAMY
¢C viacTtess o6HapyKUTbh HA GOJBIINX PacCTOSHHSIX.

[Tocne Toro xak Oyaer VCTAHOBJIEHA UHBHIAH3ALHS, TOCHI-
Jlapolias palHOCUTHaJbl, Ha Hee HOJKHA OLITh HalparjeHa aH-
TeHHa ¢ 60abWol 5O (OEKTUBHON 11JI0M1aAbl0, TAK KaK; 10 BCell BHIH-
MOCTH, T4 UHBHIN3ALHSA, IOMUMO MOLIHLIX CHT'HAJOB, CJAYKALIUX
14 0O0HApY:KeHyd, 1aeT eUle B TeX zKe HalupaB/eHHusax u uadopma-
110, AJid NPUEATHA KOTOpel HyxHBL Oojiee 3(pdeKTHBHLIE aHTeH-
upl. s yeranobienus Gosee nHDOPMATHBHOH CBSI3M  Ciedyer
110CaTh K 00HApyXEeHHOU LHBHAM3ALMH DaJHOCUTHAJLL OT -HAaC.
[Ipunare ux e Syxer HpeAcTaBJsTb TPYAA, TaK KaK Hail mepe-
laT4iK MOKET OBITh BCe BpeMsl HanpaBJeH Ha OGOHApYIKEHHYIO
mupnansanmo. Ilocse storo anrtenns o6enx HMUBHJAM3AUUT GYAYT
HarnpapieHsl ApYT Ha Apyra ¥ MOXKHO OYIeT yCTaHOBUTL GoJiee 3-
hexTHBHYIO Nepefady HHQOPMAUUH.

B sakaiouenne paccMOTPUM ellie BONPOC O BO3MOMKHOCTH 00-
Hapy:KeHus M0 palrou3/ayyeHNnIo IHBUAN3a1NH, €CJIU OHA He NOCH-
JaeT CIelHajbHBIX CHrHaJ0B, B 3TOM ciayuae MOXKHO OXKHIATH,
4To A9 @0OCTBEHHOH CBSI3H B HEH HUCIOJAb3yIOTCA MOLIHOCTH IIO-
psiJlKa JeCsaTKOB KHJIOBATT IIpH aHTEHHAX C KO3((PHIHEHTOM YCH-

‘ “TS A ‘ - -
JeHHA §; = 4_;2 L. Ilpn Gosee OCTPO HANpaBAEHHBIX AHTEHHAX
A g

CHHXKAETCH BepOSATHOCTH NOmajaHus B MX Jayd. Depem mouaocy
mpHeMHHKA, KaKk u panbuie, nopsaaka 0.3 24. Bouee yakyio npu-
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MEHUTL TPYAHO, TdK KaK Ha CTODOHE IEPeNaud CMElleHHE yg-
CTOTHI, BBI3BaHHOE 3(dekrom [lomaepa, B 3ToM CJayUYae KOMIEH-
CHUPOB3aThcsl He Oyjner. [1o Tem xe NpHunHaM Gepem t=3 cex,

. S
Pé 1.05 sm, 714 =10, 8, = 10°, ¥ =70, 7., = 30. Io bopmy.e
(A) moavunm;

R =3-10" w, wan 0.3 cBReTOBOrO roja.

Takum obpasom, mame ¢ Ganmaiimux 3BE3Jl OTKPLITb ILIHBY-
“IH3ALHI0 10 PaHOM3MYUCHHSAM NPAKTHYECKH HEBO3MOXKHO, €CJii
OHAa HE NepelaeTt CHEeUHaNbHLIX CHTHAJOB MM He u3ayvaer (He-
IIOHATHO 175 Yero) OueHb GOJbIIHE MOIIHOCTH.

B o Boaw

Eean nusninsanust ne noceliaer cnewnnanbHbe CHTHAJIBI, TC
€e Jaxe ¢ GamKalillux 3Be3jl, BeposiTHO, O0CHApyXKHUTh HETb3,

Ecan nnpninsanns, o6nanaomas seckonnko OOJIbIINM, uew
MbI, YPOBHEM DA3BHTHS (IIPEANONOKHTENbHO HA HECKONBKO HeCsiT-
KOB JIeT), I[OCBLTACT CHeHHAIbHbIE PaIHOCHTHAJBI, TO MBI e¢
MoOXeM O0HaPVKUTh HA paccTosuusx o 500 1000 CBETOBBIX JIET

Ecin umsnnuzanuu apyr apyra 00HADYMKUJ/IH, TO MEKY HH-
MH BO3MOXKH4 CBS3b B panuojianasoHe B npedenax [anakTuki
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HEKOTOPBIE BOITPOCHI ITOMCKA M AHAJIM3A
PATTHMOU3JIYUYEHHUX OT APYIMX LUMBUJIW3ALIIH

B. 1. CU®OPOB
Wncruryr panuorexHuku u anektponnkd AH CCCP

B Hacrosulem cooGlieHHH paccMaTpPUBAIOTCS HEKOTOphle ac-
MeKTHl TIOHCKA M 2HAIH3A PAAHOM3AYUCHHIl OT BHE3EMHBIX IIHBH-
JIM3aUMH B CBETE IPUMEHEHHs] K DEIUIEHHIO 3TOf NPOGJIeMEl OCHOB-
HBIX TIOJIOMKEHUH Teopuu HHBOpMAIHIL,

IIpn ocyuiccTBaenun IOHCKA BO3MOXKHBIX paIHOCHTHAJIOR
IOIPUXOAUTCSH CUHUTATLCH C TeM, UTO HaM HEHU3BECTHBLI UACTOTHI 3THX
KoseGaHuil, HallpaBJeHusi UX NPUXONA, a TaKXkKe UX XapaKTep H
cratucTHueckas cTpykrypa. Ilpu 3ToM BIOJNHE eCTECTBEHHO IO-
CTaBUTH 3a/lauy O NOHCKe TAKHX CHT'HAJOB B BO3MOXKHO GoJee
Kopotkoe Bpewms. [na paspemieHus 5Tofi  3anayy HeOGXOIHMA
YCTAHOBHUTL KOJHYECTBEHHbBIE COOTHOWIEHHSI, CBSA3LIBAIOLIHE II0-
TpeGHOe BpeMsi MOUCKa CO BCEMH JAPYTHMH BeJIHUHHAMH, OIpeje-
JAIOLMMH €T0 M, B YaCTHOCTH, BBIICHHTb 3aBHCHMOCTb IPOJIOJ-
JKUTEJNbHOCTH TMOHCKA OT PACCTOAHHSA MeXKAy LUBHIH3ANUAMH, B
AavHod paboTe NPUBOAATCH 3TH KOJHUECTBEHHLIE COOTHOMIEHH,
a TaKXKe HEKOTOphle KaueCTBeHHbie cooGpakeHHs O Iiejecoobpas-
HBIX METQJax IOHCKA H aHaJH3a. NPUXOASIHNX paXluou3JyueHui.

Ilpexne Bcero caenyer UMeTh B BHIY, UTO MHHHMaJbHO He-
06X0UMOe KOMHYeCTBO HH(MOPMAUNH, KOTOPOE AOJIKHO GBITh MpH-
HATO AJsA 18ro, 4To6bl € BLICOKOH [IOCTOBEPHOCTBIO C/AeJaTh 3a-
Kyrouenue 06 HCKYCCTBEHHOCTH 3THX CHI'HAJIOB, HEBEJHKO. MOKHO
NoJiaraTh, YTO OHO H3MEPSETCS HECKOJbKHMH EeNHHHIAMH HJIH
HeCsATKaMU JBOMYHBIX eJMHHI], €CJH HMeTb B BHAY IO3LIBHBIE
CHTHaJIBL

ITocraBum nepes coGoii 3afauy HalTH Takue METOBI IpueMa,
NPH MCMOJNL30BAHHH KOTOPLIX VKa3aHHOe MHHHMAaJbHO Heo6XO0-
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AHMOE KOJIHYeCTBO MH(OpMaNuu MOxKeT GbiTh NepenaHo B MHHH-
ManbHOe BpeMsi. B uacTHocTH, 3mech ecTecTBeHHO BO3HHKaeT
-BOIPOC O TOM, KaKas J0JKHa BLIGMPAThCsI I0JI0CA YACTOT MpPHEM-
HBIX YCTPOMCTB H HACKOJBKO 1eJ1ecO06pasHo IpHMeHeHe HATpaB-
JEHHOTO H3JIyYeHHs U IpHeMa CHTHAaJIOB.

Paccmotpum crnepsa Bompochl MOHCKa CHIHAJOB Mo yacToTe.
OGosHauum uepes R paccrosinue Meskay G/izKailnMy HBUIH3A-
uusmy, Toraa npu 3anaHHOl MOIIHOCTH H3/Y4ECHHS HCTOYHHKA Y
UHBH/IH3ANNH A [JIOTHOCTh MOTOKA MOIIHOCTH B 061aCTH paco-
JOKEHHS UMBHIH3ALME B GYIeT H3MEHSITbCS 110 H3BECTHOMY

KBaJpaTHYHOMY 3aKOHy, 1. e. Gymer papua & Mosromy ausg
R* ’

obecneyeHsis HeOGXOAMMOTO HPEeBBILIEHIs VPOBHSI HOJIC3HBIX CHI-
HATO0B Hall YPOBHEM (JIYKTYaUHOHHBIX IIYMOB, MOLIZ0CTH KOTOPBIX
pacTer NponopuUHoHaibHO NOJ0Ce YaCTOT NPHEMHHKA, 3TV NOJNOCY -
HeoOX04MMO BHIOGUPATE TAK:

b
Afzk‘g' (1)

ITycrs noanwil AManasoH 4acror, B KOTOPOM PeLIEHO OCV-
IECTBAATL NOHCK, Oyjaer A f. Tlpeanosomuy 1aiee, 4TO MBI
HMEEM NOHCKOBHI DAaJHONPHEMHHK C aBTOMATHUECKH HepecTpau-
BAIOMEHCH 94CTOTON HACTPOHKM M CHAOMEHHBIH 110 0

TCYHOH YacToTe Y3KOMOJOCHBIM IIOJ0COBLIM b
MMM 1oJg0cy yactor Af. [Jag TOoro uTooLL >0 3
UECCHhl CYIIECTBEHHO HE CHHMKAJAHM YPOBEHBb [MOJME3HLIX CHIHAJIOB
Ha BHIXOJe DuabTpa, Bpemsa IPOX0la TeKVuleH MCpeMeHHOd 1a-
CTOTHl Yepe3 HHTEePBAJ 44aCTOT Af AOMKHO ObITH HODS K

¢
(o eag)

~ ‘-}
Af

rae ¢ — Koaduuuent MOPSAKA €THHHL b
[Tonnoe Bpems, moTpeGuoe a4 TPOXOXA€HHS TeKyIen
YaCTOTOH HACTPOHKH BCEro o06C/Ie/yeMOro AHanazona Aof,6yner

i i
ARAT

PAC 71 — KOJNMYECTBO 3Je€MeHTapHHX moaoc Af B obuiet noJaoce
4acToT Af.
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Thn—HAT =

[ToacraBass B HajineuHoe cootHouenue dopmyay (1), no-
JAyUuM

A
cAL)

phtadad ol tin Ah%(aof) R, (2)

(7)

T, €. lipu Bb[‘;paHHOM METO/C mpuema, Korjia HCIOJAb3YyeTCd OI-

HOKAHAJAbHBIH NOUCKOBLII JIPUEMHHK, HHOTPEOHOE BpeMs MOHCKA
OKa3b/BAETCA NPAMO IPOMNODUHMOHAJBHBIM IIONHOH MOJ0CE YaCTOT
Ayf, B KOTOPOIil OCVIIECTRASIETCST NOUCK, H YCTBEPTOH CTemeHH
PacCTOSIHUS MEKIYV LHBHAM3AILHAMHU,

Taxoit Becbyma HeOMaronpUATHLIT 3aKOH 1I3MEHEHHS BpPEeMeHH
[IOHCKa OT DACCTOSIHUS TOBOPHT O TOM, UTO MpHMEHEHHE OLHO-
KaHajbHOTO IIOHCKOBOTO paJHONDHCMHHKa JJsI peUIeHHsd MOCTaB-
JIEHHO# 3a7auu Henedecoobpasqo. HeofxoanMo 1781 yMeHblIeHHA
BpPEMEHH NOHCKA npn.{lemm MHOFOKAHAJBHELC TIPUEMEHKH, ¢ TI0-
MOILUbLIO KOTOPBIX OKA3bIBACTCH BO3MOMKHBIM OJTHOBPCMEHHO Hpo-
CMAaTpUBATL HaJMNYHe BO3MOKILIX CIHIHAJ0B B IIHPOKOM Jualld-
301€ YacToT,

Ecau B mpHeMHMKE HCHO.1b30BaTh /i HOJOCOBBIX QHIBTPOB,
TO TOTAA BPeMsd HOHCKA Oy1eT 3aBUCETh OT PACCTOSIHHS R Meux-
AV UHBUAMSAUHAMH 10 KBAADATHUHOMY 34KOHV, T. €.

o kR (3)

Iie Rg— KO3(DQUIHMEHT IPONOPUHOHAIBHOCTH.

[Tpu »rom, KOHEUHO, CJAO0MHOCTH HNPHCMHON anapary phl
pacrer nponopuucHaapHo R OaHAKO 1e1ecoobpazHo MATH Ha
3TO VCJIONUIEHHe, TAK KaK HOJ0COBLIE QUILTPLL BAAIOTCH IMPO-
CTHIMH M JELIeBBIMH 3JEMEHTAMU. \

Uro kacaercst BeI0Opa AHANa30HA 4aCTOT, B KOTOPOM CJAedyceT
OCYILICCTBJATL TIOUCK, TO 3TOT BbIOCD HALO HPOM3BOAUTL HCXOM
U3 3aKoHa pacipejesneHus 3@QEKTUBHOH TeMIepaTypbl KOCMH-
yeckux wWymMOB no yacrore. LlenecooGpasko HCO0JAb30BATh YaCTO-
THI, [JIeé YPOBEHb KOCMHYECKHX UIYMOB HMeeT MHHHMyM. Kpome
TOro, cjaeayer HauboJjee JeTanabHo 06cae0BaTE 00J1aCTH ClIeKTpa
BOJIM3KM BTOPOIl, TpeThell W OoJee BBEICOKHX TapMOHHK OT JJIMHGLI
BOJIHEL 21 ¢y, COOTBETCTBYVIONIEH H3/IYUEHHIO KOCMHYECKOTO Heii-
TPaJibHOTO BOJODPOJA.
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Paccmorpny teneps HEKOTOpbIC BONPOCH NIOMCKA 1O HaNpas-
JICHHIO M NPOM3BENEM CPaBHHTEJNbHYIO OUEHKY IIOMCKOBBIX CHOTEM
¢ HMCIOJL30BAHHEM HANPABJEHHBIX M HEHANPABJICHHBIX AHTEHH.

[lycts P ects MomuocTs PAIMOH3/1YUYCHHUS, CO31aBaeMasi
BHE3EMHOH uuBHau3auuell. OG03HAYUM COOTBOTCTBEHHO yepes
Pe u Py mownocTn IPHHHMAEMBIX CUTHA/N0B W WIYMOB B IVHK-
Te HpHeMma, '

B cayuae caabwix curnasos

2 <1
S e i
= pLU

[Tpu ucnoavsobanuu HCHANpAaB/ICHHONH '11epejayd B cOOT-
BETCTBHH C Teopemoii lllennona HauGo.bwas BO3MOMNHAS CKO-
pocts C nepenaunm nHpopmanuu Oyier

S - o pf‘ Af ‘ ‘ .
C=af1g( 1+ ) =Y, 5‘-) ~ BHA
. pm ]ﬂ‘_{ i pi!] ““2)/01![
Ioaaras siece

;):u — lUm ¥ '1—\/{
The Py yi — VIEIbHAS MONIHOCTL HIVMa Ha eIMHHUY  [0J0CH
YACTOT, MOJVUHM »
i P.
() t
oy &
Il _) ur yxn
Koanuectro nepenannoii uH(GOpManun 3u Bpemst 7" Gyaer
=G ; (5)
Hoxcrasasas (4) B (5), noayuum
: o
== (6)

(An2 )/ v
WJIH ;

7= Un2) QPy yu 7
) (1)

Hs (7) caeayer, uto B Caydyae BecbMa ¢JaabblX CUTHAJOB B
NYHKTe TpreMa norpeGHoe Bpemsi 7 Aast npueMa MHHHMAJIBHO
HeOOXOMUMOr0 KOJIHYeCcTBa unopmaunn Q pacrer mpomnopuuo-
HAaJIBHO 3TOMY KOMHUeCTBY (), OTHOLUEHHIO YAENBHON MOINHOCTH
IIyMa K MOLIHOCTH CHrHAJa H He 3aBHCHT OT IIOJOCHI YACTOT Af,
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0

ITpeanosnoxkumM Temepb, 4YTO BHE3eMHAS IIMBUIU3ALUS HCIIOMb-
3yeT HanpaBJeHHYIO aHTEHHY, HMEIOLLYI0 AHarpaMMy H3JyUeHHUs
THIla «KapaHJallinoro» Jjyuya. JlonycTum nanee, 4To 3TOT «KapaH-
JalHbIAy Jayy o6eraer BCIO INOBEPXHOCTb chephl ¢ paguycom R,

MMEIOIIYI0 IJI0LLAdb
SR

O6osnauum yepes /N KOJHYECTBO Y4acTKOB 3TOH cdepsl,
KaX/blil U3 KOTODBIX MMeeT NJIOWajb, PABHYIO ILIOWALN CJeia
KapaHJaulHOro Jydya Ha cdepe.

Haiinem, xakoe xoauuecTBO uHGOpMANHH MOMKHO TlepeaaTts
B 3TOH CHCTeMe C HCIOJb30BAHHEM HANDABJACHHOM aHTEHHBI 32 TO
xKe camoe Bpema 7', UTO H NPH HCIONb30BAHUH H3OTPOIMHOIO H3-
JYUEHHUST.

IloTox MOLIHOCTH 3a CUeT HalPABJIEHHOCTH BO3pacTeT B NV
pas. Ho Bpewms, 3aTpaunBaemoe Ha ©OJyueHHE KaxA0oro uz N

T ,
y4acTkoB, OV/IET paBHO —— . [lo9roMy oO0ulee KOJUYECTBO HH-
N

(popMaLHH, NPUHATOE B MYHKTE IPUeMa B CCOTBETCTBHUH C JOp-
mynoit (6), Gvaer

CpaBuugasa (8) n (6), BuauM, 4TO
Q= Q,
T. €. IIpU Hepexoje OT H3OTPOMHOTO H3IVUEHHS K HarnpaB/ieH-
HOMY HM3JAYUEHHIO B Cayydae cja0biX CHICHAJ0B 3a BbIGpanzoe
BpeMsi / KOJIHYeCTBO IepeaaHHOfl MHAOPMALUH HE MOKeT ObITh

YBEJAHYEHO.
B cJyyae CHUJABHBIX CHI'HanmOB, KOTI'/jad
. 1
- oy
Py

DU HU30TPONHOM H3MYUEHHH KOJHUECTBO MEpPeIaHHOH HHpOopMa-
uuu 3a Bpemss I Oyuet

P .
Q- Cr= TAflgz(l - ﬁ) (9)

\ biig




a NpH HanpaBJIeHHOM H3/JYYeHHH

.
Q= arte (1 +
Cpasnusasg (9) u (10), Buaum, uro

/
| U <q, (11)
T. €. KOrla HyXKHOe HallpaBJcHHe Nepegaun COBEDILUEHHO HEH3BECT-
HO, TO IIpH Nlepexojie OT H3OTPOIHOTO H3JIYUeHHS K HaIlpaBJIeHHOM

H3JIYUEHHIO O0liee KOJMUCCTBO IepeaaraeMoil HHpOpMaun n‘ 3;
lIPOYHX PaBHBIX YCIOBHAX yMeHbIIaeTcs. M. unaye I‘AOBOpﬂ npn
VK23aHHBIX YCJOBHSAX 1NOTpeGHOe BpeM$ IJis ‘yCTaHOBHEHHS,KOP;l-
TaKTa MemIAy HUMBHIM3ALHSIMH NIPH HCIOIb30BAHHH HanpaeJeH-
HLIX aHTEHH OKa3nIBaeTcs GoJblle, yey IPH H30TPOIHBIX ameﬁi

Hax.

1

Hoayyennb:ii napazoke
IpU VCIOBHH, YTO IHHBHJIAS

A JIBHDIH BBIBOJ CIIpaBenJIuB JHIIbL
3
SHEPTHH, PaBHOMEPHO obcaen

dllisd,  OCylIeCTBIAIONIAs Tiepenauy
ety :‘;QT,BCG BO3MOIKHDBIe HalpaBJieHUus 3
s e b}s :C‘e‘\ BO3MOXKHBIX HANpAaBJeHHH OTO-
_Pens IS 16, B KOTODLIX MOMKHO 0KHIATh HATHYHS PasyMHOMN
AKHSHI, TO [0J0XKeHHe B KOpHE MeHsIeTCs. .
, ;ﬂycm OTHoleRKne obuledl miomann cheps ¢ pajauvcom R
K ILIOUL8 11 'ro,fj' C€ HACTH, B KOTOPOH pelueHO uponéBOLme
TOMCK, paBno M. Torza B cooTercTBUM ¢ (10)  kosuyectso
unopmann Q”, KoTopoe womer GuTh repeaHo 3a };f)e i1 T
JIpH HCIOJB3OBAHMA HATIPABIEHHOTO 11:3:1‘\'1{;}1;19,‘ 6‘\.')3‘(16‘1‘ o
-
G Af!qZ( e ) (
N Ve { 14 / (12)
Henonbsosanne Hanpasiennbx anrenn OKaxercsa GoJiee BHI-
TOHLIM, €C/ OyLeT BBIIOJIHSATLCS VCIOBHe

QU >Q, (13)
rie Q Boipamaercs Ghopmy.iofi (9).
Yerosue (13) MoikHO NPeJICTaBUTE B BHIE

M ‘ NP, '
-;\/—ylg2<1+”’ ‘>>]g2<1“pf>'
4 m / PIU

[Tosaras
Py
F = 17l
126 m

hay. 10)

¥ mepexois K HATYpaJbHHM JOTapudmam, MOTYyIHM

%ln(l+mN)>ln(1—{—m}. K (14y
Emﬁ NpPHHUMaeMble CHIHAaJABl OY€Hb CJalHl, TO
: m& 1
u vcaoue (14) npeobpasyercss K BHLY
%—1n(1+mN)>m (15)
§ WIH , \
mN
M . (16)
‘ > In (1+ mN) (
" Tloaaras B (16), nanpumep, m = 0.1 u N = 107, noayuum
M =T7.26-10% . (17)

B 1anHOM NpuMepe, CJACA0BATENLHO, TPUMeHEHHe HalpaBeH-
HOTO H3JyueHHs oKaszbiBaercsl GoJiee BHITOMHBIM MpH YCAOBUH, UTO
U3 Beell mosepxHocTH HeGecHOi cdepbl ToaBepraercs obcemieno-
BAHWIO JHIIb MeHea yeM OfHa CeMHIeCATHTHICAYHAs ee uacThb. B
MIPOTHBIOM cjyuae ieiecoo0pasHee paboTaTh HeHaNpaB/eHHBIMY
AHTEHHAMU.

Taxuyv o06pa3oM, ecju M3 Bcex 3Be3l B Npejpesaax cdepwl ¢
OTNpeC/ACHHBIM DaIuyCcoM Ha OCHOBAHHH aCTPOHOMMURCKHX JaH-
HBIX 0TOOpAaTh (11LIb OYeHh HeGOJbUIYI0 HX YacTk, TO TOTAA LeJe
coo6pa3Ho 11s VCTAHOBJEHHA KOHTAaKTa WCNOJAb30BaThb OCTPO:
HanpaeJeHHyIo nepeaavy.

ITpu moucke paAMOM3JyYeHHH OT BHE3EMHBIX LMBHIH3ANUK
11eJecoo6pasHo NPOBCAHTh AHAMM3 HX CTaTHCTAYECKOH CTPYK-
TYypH. B uacTHOCTH, ecJaH NpPeANOJIOKHTh, YTO MPUXOAsliHe CHI-
HaJbl ABJATCA V3KOMOJOCHBIMA, TO LeJecoo0pa3Ho NMpH HX aHa-
JIH3e KCIepUMEHTAJbHO ONpeAeJIUTh ABYMEpPHYIO IJIOTHOCTb pac-
TIpeJe/ieHHs BepOHTHOCTeﬁ'pacnonomeﬂuﬂ Ha MJOCKOCTH KOHI?Z
‘BeKTOpa, M300parKaloliero aMIMTyaAy H (asy NpHHUMAaeMbIX
roseGanuil, Ilo xapakrepy IOBepXHOCTeH, H300paxKaloWuX 5TH
JByMepHbIe MJIOTHOCTH, MOXHO CYyAHTb, HalpUMEp, O TOM, HCIOJb-
30BaHa UM He MCNOJb30BaHa [Js redepauuu kKoseGanuii oGpar-

Hasi ¢BA3b. Ham mpejcras/isiercs, 4TO H3yueHHe CTATHCTHYECKOH
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‘CTPYKTYpBl NPHUHUMAEGMBIX CHTHAJOB [OJIKHO OKAa3aThCH I1OJIe3-
HBIM TIpH  pEIleHHH BOIpPOCA O TOM, SIBJSIOTCH JH 3TH CHUTHAJILL
«HUCKYCCTBEHHBIMH» WJIH OHH OGYCJIOBJIEHbl €CTeCTBeHHBIMH npo-
1ieccamu, He CBSI3AHHBIMH C HEATENbHOCTBIO PA3yMHBIX CYILECTB.

IIpn peuwlenun npoGaeMbl yCTaHOB/IGHHS KOHTAKTOB BHe-
SCMHBIMH IHUBH/IM3AUHAMY, MOUCKE I aHAJH3€e PaJUOCHIHAJIOB CJie-
AYET, HapALy ¢ aIANTHBHBIMH KOCMUYECKHUMH LIYMaMH, YUHTHBATS
TAKIKE N MyJIbTHIJIHKATHBHbIE TOMEXH M HCKAXKeHHsl, 00y CJAOBICH-
Hble CIYYafiHbIME H3MEHeHHSMH apaMeTpoB CpeAbl pacrnpocrpa-
HCHIST DAJiHOBOJIH, a TaKXkKe CHCTeMATHYECKHE H3MEHEeHHs BeJae-
creite s dekra Homaepa u apyrix 3 peKTos,

B ol Bonamu

I. TIpu nmoucke PalHoCHIHaJJ0B OT BHC3EMHBIX LUBUAM3ALMI
ieseccobpasHo HCMoJib30BaTh MHOFOKAHAJDHBIE panHoIpUCEMHbIe
YCTPOHCTBA, cofepxkaline GOJbLIOE KOJHUECTBO V3KOMOJI0CHBIX
MOJIOCOBBIX (PUJLTPOB € H0JI0CAMU IIPONYCKAHUA YacCTOT MOPSAAKA
CHAMHHL HIH JECSTBIX d0Jel repua.

2. HeoGxogumo Ha ocrnoBe ACTPOHOMHYECKHX JAaHHBIX OTO-

ﬁp’dTb T O@BQKTLI, rJe MOXKHO OXKHIaTh HaJHUHS HUMBHIU3AILITH

1 OCYLLECTBAATL NOHCK PAANOCHTHAJIOB OT HHX € NOMOIILBIO 0CTPO-
HalnpaB/IeHHBIX aHTeHH. Mcnonb3oBaHue Takux aHTeHH siBJIsieTCS
11e1eco06pasHbIM JINLIb TIPU YCJAOBHI, UTO OTHOLIEHME IJI01a A1
HeGecHOH cephl, Tie OCYLIECTBASETCS HOUCK, K OGLIe 110018 11
BCel ceprl BecbMa Mago, MaTematnuecky YCJIOBHE 1esaecoobpas-
HOCTH HCIIO/Nb30BAHNA HANPAB/JEHHBIX aHTEHH BLIpAXKaercs Hepa-
seHcTeoM (13).

3. Tlpu noncke paauousayucsuii oT BHe3eMHBLX ITHBH/IN3 AN
HeoCGX04UMO NPOBOIUTL AHAJM3 CTATHCTHUECKOI] CTPYKTYPBI Mpi-
HUMAEMBIX DaTHONSMYUCHHH H B YaCTHOCTH ABYMEpPHOI IIOTHOCTH
paclpelieienust  BEPOATHOCTEH pAaCHOJOMKEHHS Ha MJ0CKOCTI
KOHIla BEKTOpA, H300parKAIOLIero aMIHTYAy H a3y IPUHUMAE -
MBIX KOJIeO aHHH. ‘

BJIMSAHUWE YCJIOBUM PACITPOCTPAHEHMUA
PAIVOBOJIH B KOCMHUUYECKON CPEIE
1 ATMOC®EPE 3EMJIM HA BUIHMMBIE
YTJIOBBIE PASMEPBI HCTOUHHUKA

H. A. CMUPHOBA, H. JI. KAVIAHOBCKU

InaBnas actponomuueckast o6eepsaropuss AH CCCP, Ilyakoso

ONHUM "3 OCHOBHBIX KPHTEDHEB HCKYCCTBEHHOCTH HCTOllHI/I"-
KOB paJMOU3JyyeHUs sIB/IsgeTCd X ToueuHocTb, OIHAKO TOUEUHBL
HCTOUHMK MOXKeT OBITh pacUlNpeH H3-3a paccessHUs Ha HEOLHODOJL-
HUCTAX KOCMHYECKO# cpelbl H atMocdephl 3eMJn.

Ecau Ha nyTH Jayda S MMeeTcd MHOTO HEQINHOPOJHOCTEH,
CPEJHUH pasMep 7 KOTODBIX 3HAYMTEJIbHO 0OJbMIe JAHHBL BOJ-
HH X, TO CpejHMii KBaApaT OTKJOHCHHH (Dasel OT HEBO3MYIIEH-
noit [1]:

=/ S
o= 2, (1)

sfech An® — cpenHekBanpaTHuHas BeaMuMHA (UIYKTyauui IOKa-

saTes npesoMaenus. [losaraercd, urto Vﬁnz el

B cayuae, xorga ;2 & 1, B paccesiHyl0 BOJHY YXOIHT Ipe-
HeOpeXUMO Majas JOJs MOIUHOCTH, H DACCeAHHEM IPaKTHYECKH
MOXHO npeHeOpeyb. Pacumiupenne TOYEYHOrO HCTOYHHKA MOXKET
NPOU30HTH JHWIb B CIy4ge CHIBHOIO BO3MYlleHus (asoBoro

(poHTa BOJHBI (;2 > 1). Mcnoabesyd paupbpie O HEOAHOPOJAHO-

crax rtponocdepn [2, 3], noHocdeps [4, 4], Memnnaﬂem%u
[6, 7, 8, 9], mexssesnnoit [10, 11] cpen u meraranaktuku [10,
12] u BwiyHCARS An? [T MOHH30BAHHON Cpejbl 10 H3MEHEHHIO

KOHIIeHTpalHH l/AN2 3/]eKTPOHOB, Haigem no dopmyae (1)
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CpeJlHeKBaAPATHYHOE OTK/IOHEHHE (pa3sl OT HEeBO3MYIIEHHOH.
PacueTsl ¢*/A* u LapaMeTphl Cpell CBeleHH B Taba. 1%, Us
TabaunBl BUIHO, YTO HanboJsbllNe (pa3oBEle BO3MYIIEHHS BOJHA
npeTeplneBaeT NpH NPOXOXKAESHUH HEOTHOPOJHOCTEH KOCMHUECKOM
cpenpl. Tponocdepa MOXKET maTh CHAbLHOE
paccessHHe JHIIb HA MHJIJHUMETPOBLIX BOJ-
-=5 - ©5_ =5 HaX, BO3MYUleHHass HOHOc(epa — Ha BOJI-
Hax miauHHee 50 cam. Vckaxeunue ponra
3 Nm’ BOJIHBL DU NMPOXOKAEHUH HEOJHOPOIHOTO
C/I0s CXeMAaTHYeCKH H300paXeHO Ha pH-
CYHKe.
VicKaxeHne GpoHTa BOJ- YuuTHBAsT, 4TO 3eMHOH HabJI0IaTe/]b
HBl TPH IPOXOXJeHHH HAXOJUTCS B OJHXKHEH 30He HEOAHOPOX-
4epes  HEONHOPOAHHIHA HOCTel KAK KOCMHYECKOH Cpejbl, TaK H
ca0it. I—MIOCKN QPORT g3y yieyHofi HOHOCDEDPH, H  MOIB3YACH
BOJHBI; 2-—CJOH Heon- o
e L VA HpH6JIH}Ke}3HeM I‘eOMSTpH‘IeCKOH ONTHKH,
Kennbiii ¢pont Bonnn; MOXHO HANTH CPeJHHA KBaJApaT OTK/IOHR-
4—yposenb 3emMaH. HHH Jyya OT HEBO3MYIIEHHOTO Halpas-
JICHHS :

of =4z S &, 2)
r

B Touky Haba0feHUS JAyY MOXKET NPHATH NOJA JI0OHM YIJiOM B
;é.’
npejnenax ¢ = Vc,-. Ecau yron ¢ MHOro MeHbLIE YIJIOBOTO

,.
pasmepa HEOLHOPOJHOCTH & = . TO H3/y4YeHHE K MecTy Ha-

O/10JeHHsT B aHTEHHY C pa3MepoM D < r NDUXOMMT MOYTH Ma-
pa/iebHEIM IIYUYKOM, IIDOHH3BIBAsi 00JIaCTh CPEABl C pa3MepoM,
3HAUHTEJbHO MEHBLIHMM paguyca Koppeasiuuu 7. TOueuyHHH HC-
TOYHHK IIDH 3TOM MOKET CMEeCTHTbCA Oe3 BHIHMBIX YBesHUe-

* Baugnne 061aKOB M THIDOMETEOPOB B Tpomocdepe 31ech He pac-
CMAaTPHBAETCH, TAK KaK YHHKAJbHble MCCAEIOBAHHS NPEAEJIbHO MAJbiX HCTOY-
HHKOB MOTYT BHINOJHATHCA NPH OGJaronpHATHBIX YCJAOBHSIX HOrogel. He yuu-

TBIBAETCH TAKKE NPH3EMHBIA CJIOH arMocdepbl, OrpaHHYHBAIOWUI pa3pela-
2.5.10~°

LIYI0 CHJIY IPH3EMHOTO payHoTe/]ecKona 3HaueHHeM f ~ < \ — ¢ TaK Kak

CYHTaeTCss BO3MOXHBIM NOCTPOHTh PaJHOTENIECKOUL!, B KOTOPBIX 6YAYT OTCYT-

CTBOBATh KaHAJbl, MPOXOASIIHE B IIPU3EMHOM ClO€.
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uufi yraoBoro pasmepa. JIBHXEHHE HEOJHOPONHOCTEH CPEelnl
BBI3BIBAET KOJeGAaHUS YI/ia NPUXOAA M CJIEJLOBATENLHO ,MpOKa-

r
HMe“ MCTOYHHKA C mepuoaoM ¢ = -—, rie ¥ — CKOpPOCTb JBH-
v

JeHUsi pacceuBalOLIUX obaactedt cpeinl. IIpu BRINOIHEHHH 06-
pATHOTO COOTHOLIGHHS &> % NMpOMajaeT Koppensuus B OTKA0-
HeHWsI X, MCOHITHIBAEMBIX PAa3/MYHBIMH Jy4yaMH, NPHXOASIIHMMHE B
TOUKY HAOGMIONEHHs], MyUOK Jydeli pasoHiercd H Ha0/110aTe/lb
YBH/MT TOUEUHLIA HCTOUHHK PACIIHPEHHBIM 10 YT/IOBBIX PA3MEPOB
s, Takum 06pasom, mpelesbHas paspellaioilasg cunra paauorene-
CXOIOB, TPeIHA3HAUEHHHIX 15 U3MEPeHUsl Pa3MepPOB HCTOYHUKOE,
orpanuuena B 06/1aCTH JUIMH BOJIH, Tl ¢ > ¢, SHAUCHHEM yr/a
paccesiuus > . Jlasl AMANasoHOB, B KOTOPHX o @, KOT1a MOXKET
HAOI0AATHCA [IPOXKAHKHE HCTOYHUKOB Oe3 M3MeHeHWs HX pasMe-
pOB, pPa3pelsaollas CHJA CIJIOWHBIX U MHOTO3/EMEHTHEIX AHTEH-
HBIX cucTeM ¢ pasmepoM D orpannuena yciopuem D 7 u cae-

A
nopateabno 0> — . JipoxaHHe MCTOUHHKA NMPUBOIMUT K KaX(y-
r

HieMycst pacimHpeHnulro €ro pasmepos Ha BeJUUHUHY I[OPALKA

GT
AGE— S rie ©— Bpems perucrpanun (z< 7). DT0 MOKeT Or-

PAaHHUYKHTh NpeleJbHYIO Paspelaiulyio CuIy YA e CTHI O

ycaOBHAM HAOJIOAeHHH Heb3d CIeJAaTh BpeM:d yCPEAHCHHA
t

© & 6 —. JiByXaHTEHHBII UHTEP(pEPOMETP MONKEeT HMETh basy
e}

D >r, ecau Kaxjas M3 €ro aHTCHH MMEET IHAMETp d i
[lpu 3toM BausHMe KOJeOaHuil yrna mpuxoia u JHCHED-

CHHM Ha Kaxcylieecs pacliMpPeHHe pasMepoB HCTOUHHKOB MOXET

OBITb MPAKTHYECKH HMCKJIIOYEHO, €C/H NMOCTOAHHAS BPEMEHA IMPH

¢ ,
peructpanuu v < ——=—, a OTHOCHTE/bHAs LIMPHHA MpHHUMAE-

=,
eV ¢
_1g .
Ve
Boiuncjennble 3HaueHus a, o/A2 u ¢ gausl B Taba. 2.
AHasnu3 TaGJHUBl MOKA3bIBAET, UTO JJs TPomocgeps, HOHO-
chepbl, MeX3Be3J[HOM cpeAbl (B HaNpaBJeHHA TadaKTHYECKOro

MOH TOJIOCHI 4aCTOT %{i <
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Tab ruya 2

MexnnanerHas Mex3Be3anas -

Tpo " g E

. 1no- OHO- ols o @ . : =

Cpend | chepa | coepa 3= 208 2 anh =

c = == e = .4 o = =

= = = ~

(B ~ 0 < ® 9 =l E

o 51 5SS 33 2

E o ﬁ o S & & (=) g 2
apan. 6.10% l2.5.1072| 105 |2.10~* |5.10°° |5.10-3 | 107
& 3.5:10-5|7.5.107° | 4.10~9 | 2.10~1° | 2.10~1 | 2.10-12 | 10715

t cex. 3—5 | 25—50 50 50 OYeHb BEJHKO

HoJI0Ca) M MeTaraJlakKTHKH o 3HAUMTeJbHO MeHbIle YIJIOBOTG
pasMepa HEOAHODOJAHOCTH Ha BCeX BOJHAX, HCHOJb3YEMBIX B
pagvoacTpOHOMUH, ¥ paccesHHe Ha HEONHOPORHOCTAX 3THX Cpel
TpUBELET TOILKO K HU3MeHeHHIo yraa npuxona. Ilpu paccesinnu Ha
HEOJIHOPOAHOCTSIX MEXKIIaHeTHOII Cpellbll MOXKET INPOMCXOLUTh
Kak siBaenue pedpakiuu, TaK ¥ pacliupeHue ucrounuka. Ilpu Ha-
6/110JeHHH B NJOCKOCTH SKJMITHKH Ha BOJHAax Kopoue 16 cu
s a H OyzeT HaOMOAATHCA JAHUWB JAPOKAHME MCTOUYHUKA. [las
BOJIH A >50 c# o >0 TOUEUHBIH HCTOUHMK pACIIUPUTCS 1O
VIVIOBBIX pasMepor o == 4-10-°3% B mnpomexyTodnofi 006.JacTH
16 << 2 <50 c# OZHOBPEMEHHO C APOMAHHEM HAUHETCA pacluu-
penue HCTOUHHKA. |Ipu HaO/I0NEHHH B HANPABACHHU SKJAUITHYE-
CKOTO II0JII0Ca paciliupeHusi He OyJIeT BIJOTHL L0 BOJIH NOPS/IiKA
3 #, a Ha BO.HAX J/anHHee 10 4 TOYEYHHIH HCTOYHHK PpaCIIH-
PUTCA O YIVIOBHX pazmepoB s = 2-10- )% Buinsuue ranakruue-
CKO# Cpejibl Ha pacCuidpeHHe TOYEYHOrO HCTOYHUKA HAYHETCS
JHUIIb HA JEKAMETPOBHIX BOJHAX.

B bl B O 1 b
-

1. Tlpu nocTaTO4YHO y3KOMW MOJOCe MPUHUMAaeMbiX YacTOT

;. 3

yTOOB MOXHO OBJIO NIpeHeOpedb AUCHEPCHEH, mpeeabHas pas-
peliaiomasi C4/ia CIJOIMIHON HJIX MHOTO3JEMEHTHOH AaHTEeHHOH

cHCcTeMbl Jasi BoaH A >>50 cu orpanuuena ycaosuem 0> —A—>
T'n
>X-10-% rpe r, — paauyc KOppe/slMH HEOAHOPOXHOCTH BO3-
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MylieHHOH HoHocdepH, B npenenax 16 <<A<50 cx, rne mpo-
AB/SIETCS YBE/MHU2HHE Pa3Mepa HCTOYHHKA, 3@ CYeT pacCemuus
B MEXII1aHEeHOM rase (B ILIOCKOCTH 3KJIHUNTHKH) §>0>4.10-2)2,

A 2
B luanasone oT 16 ¢4 10 MHIMMETPOBLIX BOAH b > — 41077
M

Tyn — Paauyc KOppe/slUMH HEONHOPORHOCTH MEeXIIaHeTHON cpe-

Iel. B muaiumerpoBoM auanaszone (A<0.2 cau) 6>L >2-107%;

i
TI€ Fup-— PaliByC KOPPENSIUH HEONHOPOJHOCTU TPOHOChEpH.

Takum o0Opasom, HauBeiC/ied paspewapweii crnocoduoctd 6 >
>110 ® panman MOXHO HOCTHYb B CAHTHMETPOBOM JMANA30He.

2. Tlpenesvnas paspemaloulas «€n0OCOGHOCTb JBYXAaHTEH-
HBIX WHTEPpEepOMeTPOB Aag BOaH A >16 cau, npn HaGMIONEHUU
B NJCCKOCTH :KAWNMHKH H A >300 ¢4 B HAUDABICHHH SKJHI-
THYECKOTO MOJICCa, OrpavMyeHa paclIUDEHHEM  HCTOYHHUKA
32 CUET paCCesiHHs B MEXILIaHETHOH cpenxe, COOTBETCTBEH-
HO 3H&uerisizkm (>4.10-232 u 2.10-19)2 Jlig BOAH KO-
poue cootreerctBerno 16 u 300 cu pasmep Gasel aByXaH-
TE@HHOr0  HHTep(epoMeTpa NpPaKTHUECKH HEOrPAHHYEH, IO-

Af

. 1
CKOJIbKY IIDH OTHOCHTEJNBHOH MONOCE YacTOT — < —, — KaKy-
2
¢

eecst pacllMpeHHe UCTOUYHUKA 33 cueT jaucnepcuu o< 6 = —D—

B 3aksioueHue OTMETHM, 4TO BCe NpHBeldeHHble OLEHKHM HO-
CAT OPHEHTHPOBOYHBLIH XapakKTep BBHUAY HEXOCTATOUHOCTH 3KCIIe-
PUMEHTAJIbHbIX JaHHBHIX O HEOJHOPOAHOCTH KOCMHUYECKOH Cpebl.

ITocTpofika pasnOTesNeCKONOB BBICOKGH paspeliaioiieii CHJbL
MOXKET MOCJYXKHTb He TOJAbKO AJs1 H3MEePEHUs pPa3MepOB MCTOYHH-
KOB, HO M [/l yTOUHCHHS IapaMeTpOB HOHOC(hEPHl H MEXKIJIaHer-
HOH cpenbl,

Asropel BhIpaxalor 6marogapsocts 0. H. Tlapuiickomy 3a
IOJIe3HbIe COBETHI U 3aMeyaHusl.
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AW C K Y CCH

T. M. Toemacsn, CornacHo npusenensbiM B. A. KorenbHu-
KOBBIM (OpMYyJiaM, BepOSITHOCTb OOHApYIKEHHs BHE3eMHOH IHBHU-
JH3aLHUM 3aBHCHT OT KOJMUYECTBA WCIOAb3YEMBIX [JIsI TOUCKOB
anTeHH. B pacuerax Oblia npuHata nudppa 10, meckojabKy, Aeil-
CTBUTEJBHG, TPYAHO NPENCTaBHTh, UTO MHl B OJuKaiillee BpeMs
CMOXKeM HMeTb B CBOeM pacnopsizkeHHH, ckaxeMm, 100 aHTeHH ¢
niowmanslo nopsiaka 105 x2 Ognako ecanm mnoctpouts He 10, a
BCEro 5 KOJbUEBHIX PaJHOTEJIeCKONOB M yCTRHOBUTL Ha KaXK[Ioil
U3 Hux no 20 MaJblX BTOPBIX 36pKaJj, TO MOXKHO yKe Ha MOPALOK
YBEJIHUHTb BepOSITHOCTb OGHApY’KeHHs BHE3EMHON UHUBHIN3AIHH.

B. A. AmGapuyman. HeckolbKo 3aMedaHuil 0 KpUPEPHH HI-
KycctBenHocTH. KoHeuHo, ¢ (unocodCckoli TOUKH 3peHus ClAeayerT
COTJIACHTLCSA ¢ MBICJBIO O TOM, YTO NPHPOAA MOMET TOBTOPHTH
BCe TO, UTO AeaaloT pasymuble cyuecrsa. Onnako ofHapyXKeHHe
TaKHX €CTeCTBEHHBIX CHTHAJOB, KOTOphle OUEHb NMOXOXKH Ha UCKYC-
CTBeHHBble, OblIO Obl caMo mo cebe MHTepecHBIM. OHO, BepOSITHO,
roBopuso Gbl 0 HaJUIUH NPOU3BOASIIIHX HX CJAOKHBIX €CTECTBEH-
HBIX MexaHu3MoB. Ho Bedp W HMBHIM3aLus SIBJSETCS €CTECTBER-
HBIM SIBJEHMEM, MOTYIINM NPOU3BOAUTH TaKue curHanwl. ITosTony,
o6HapyKuBas NoJ00Hble CHTHAJBI, MBI HOJIKHBI JU6O NpeanoJa-
ratb, 4To OHu HcxoAdAT or BILI, nubo xKe, UYTO OHH HCXOASAT OT
KaKOIo-TO ' CJI0XKHOTO €CTeCTBEHHOI0 MeXaHH3Ma, I0X0XKero Ha LH-
Buan3anuio. IlosacHio CBOIO MBICJBL CJAEAYIOUIMM MPUMEPOM.

Ecnu, cnyctuBmnch Ha Kakylo-HHGYAb IJaHETy, Mbl YBHIHM
TaM KDAaCHBBIH JIETKOBOH aBTOMOGHJb, Mbl MOXEM, KOHEUHO, J0-
IyCTHTb, YTO OH IIPOU3OLIEJ] B pe3yabTaTe KaKoro-To eCTECTBEHHO-
ro npouecca. Ho Kak ToibKO MBI HauHeM AyMaTh O NPUPOJE 3TO-
FO €CTeCTBEHHOrO Mpollecca, TO NMOHeBoJe INPUAEM K BHIBOAY, YTO
OH JIOJI)KeH ObITh OYeHb NOXOXK Ha TO, YTO Ha3bIBaeTcs TeXHH-
YEeCKOH IMBH/IH3AIHEH,
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TIpakTuueck: roBOpS, s CYHTAIO, UTO yXKe YCJIOBHS BEICOKOH
MOHOXPOMATHUHOCTH (IIMPHHA MOJIOCH TMOPsiAKa OJHOrO repiua)
SABJIAIOTCS JOCTATOYHBIMH AJIs NPU3HAHHMA HCKYCCTBEHHOCTH CHT-
Haa0B. JlocTaTouHO K 3TOMY NpHGABUTh ellle KaKoi-a160 IpoCToi
Npu3HaK, HANpUMep, OUeHb IPOCTYIO MOAYJSIMUIO YACTOTHI, YTOObI
yBepenHocTh Oblna abGcomorHol. IlosTomy Her saTpyAHeHHH B
TOoM, yTOGBl cesnaTh OYeBMAHOH HCKYCCTBEHHOCTb CHIHAJIOB.

3. I. Mupzabeksn. MHe KaxeTrcs, YTO paclo3HaBaHue HCKYC-
CTBEHHOCTH CHTHaJa He siBJisgercss npobsaeMoil. UrTo ke Kacaercs
uHMGOpMAaLKH, TO MO3BIBHBIE YXKe 3aKJI04aloT B ceGe GOJbLIYIO
HHGOPMAIIIO: OHH JA2I0T 3HaThb O CYILECTBOBAHHM IHBHJIH3ALMH,
mochlAalolell UX, a TakXke TO, YTO 3Ta LUBHAH3aLUS HACTOJIbKO
pa3BUTa, YTO XOUeT YCTAHOBHTbL C HaMmu CBsA3b. (Bemb ecanm mend
OKJUKHY/H Ha YJHIe, 5TC TOBOPUT O TOM, YTO MeHS yBHIes 3Ha-
KOMBI{I, UTO 51 IOYEMY-TO Hy2KeH eMy). [lonydenue 1axe Takoil WH-
¢opmanuu camo 1o cebe yxe Gylaer HMeTb oueHb GoJblIoe HAYH-
HOe ¥ TMO3HaBaTelbHOe 3HaYeHue.

3. E. XauukgH, §1 xouy BHICTYNHTH B ITOJL3Y MHEHHUS 0 HEOO-
XOMMMOCTH TaKKe H HOCBIIKH CHTHAJ/O0B, 4 He TOJbKO OJHOTD
npuema.

MBI He 3HaeM TOYHO, Ha KaKOH CTaAWUM PA3BUTHS HAXOAATCS
Ipyrue nHBMAn3auuud o Bceesmennoli. M ecqau MBI He pemum Tak-
JKe H MOChLJIaTh CUTHAJBI, TO MOMCKH CHIHAJIOB OT APYTHX LHUBHJIU-
3auMi MOTYT 0Ka3aTbCsl OecnaoAHLIMH, Belb ecaum u Bce ApyTHe
IUBHIH3AUMH OyAYT CUUTaTh Ce0f LHUBUIM3AUUAMU HU3LIEro
nopsigka W GYAyT TONBKO MCKATb CHUTHAJLI, IpejanoJjaras, 4To
cyllecTByIoT Goslee pa3BUThle UMBHJHM3AINH, OCBLIAIONINE HX, TO,
cJeloBaTeIbHO, HCKATh Oyaer Heuero. ITo3ToMy MBI, Tak e Kak
¥ ApyrHe LUUBHJIH32LMH, 00d3aTeJbHO JOJKHB IOAyMaTth H O
MOCHIJIKE CHTHAJIOB, €CJIM Mbl HaMepeHBl YCTAHOBUTb CBsI3b C BHe-
3eMHBIMH IIMBHUJIH3aNUSIMH.

I1. M. 'epynu, Bo‘np(zg O BEIOOpE THUIIA AHTEHHBI JJIS CBSA3H C
BHE3eMHBIMH IHBHJH3ALUHUAMH 371eCh, KOHEUHO, OGCYXKIAThCS HE
Gy zer. )

Onnaxko, nockoabky B BelctynseHun C. d. XalkuHa ObLI cle-
JaH onHosHauHblf BeBOZ o6 AIIIl, kKak o Hauayumel cucreme, u
BeicTymierne I, M. ToBmacsaHa OblJI0 LeTHKOM IIOCBSIIEHO ABYX-
3epKaJibHO#l c(epHuecKOH aHTEHHE KOJIbLEBOTO THIIA, s IO3BOJIO
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<cebe ynomsiHyTb O GoJablIOfi JAByX3epkanbHoil aHreHne (BIA),
KOTOpasi B NepPCIeKTHBe Takxke MOXKeT ObITb NMpUMeHeHa JJIsl pe-
[IeHHs] 3aJaydl O CBSI3M C BHE3eMHBIMH HHBHJIH3AIHSIMH.

H. C. Wxkaosckuii, TTepenaua uHbopMauuu ApyruM UHBHIH-
3alUsIM—BIIOJIHE IIOHAITHOE M ONpaBlaHHOe MeponpusTtue. Ha
Hbio-Vlopkckoii BbICTaBKe B ClelHaJbHBIX KOHTeHHepax ObLI#
3aKOMaHbl MaTepHaJsbl, CoOfeprKallie onpeaeneHHy0 HHHOPMAaIIHIO
O TEeXHHKEe CErOJAHSIIHEero JHS W NpelHa3HAUeHHBble O HaUIUX
Jdanekux notoMkos, Ilepenaua mHpopmauuun BHE3eMHBIM LHBUJIH-
3auysiM MPUHUHIIHMAJLHO HAYEM He OTJIHYaeTcsl OT 3Toro. Bes pas-
HYILA TOJABKO B CTOMMOCTH.

b. E. Xaiikun. 1) C noMombio cbBpeMeHHBIX KHGepHeTHuec-
KHX MAalI¥H BIOJIHE BO3MOXKHO pAacCHO3HaBaHHE HCKYCCTBEHHODO
CHUTHaJla U ero pacuwudpoBka.

2) Tlpm paccMmoTpenun npoGJeMbl YCTAHOBJEHHSI CBA3H
MeXK/y BHe3eMHBIMH LHBHJIH3AUUSMH cjelyeT o6paTHTb BHHMa-
HHE M Ha BO3MOMKHOCTb MOCBHIJIKH CUTHAJIOB HE TOJBKO C MOMOIIBIO
panyvoBOJIH, HC TaKXe M TeJeMeTPHUeCKOH mepelaud, Mepenaui
C NMOMOUIBI0 TPaBUTALHMOHHLIX BOJH, a BO3MOXKHO, H APYTHMHU
CpPeACTBaMH,

J. SI. Mapreinos. ITocie noxknama B. A. Korenbnukosa, nas-
IIETo OYeHb ONTHMHCTHYECKYIO TPAKIOBKY BOMpOCa CBSA3H HaxkKe C
OTAaJIeHHBIMU UHBH/IN3ALHUSIMH, MBI MOXKEeM MO3BOJIHTH cefe poc-
KOIlIb paboTAaTh He B TeX NPeJeNbHBIX YCIOBHSX, KOTOpble OH Gpad,
a B Gojiee MSITKAX, T. €. ¢ GOJbBIIMM BPEMEHEM HAKOMJICHHS, Ha-
XOIuTb GoJiee JOCTOBEpHbIC CHMTHAJBl U paciu(pOBLIBATE UX C
GoJiplileli CTENeHbIO yBePEHHOCTH, eC/M OTPAHHUHTD CeGsl GJIH3KH-
MH paccrosHusmu, Hanpumep, 100 nc=300 cs. ser, TaKk Kax u
BHYTPH TaKO{ Cepbl acTPOHOMBI MOTYT yKasaTh AOOPYIO COTHIO
HNOTEeHUHANbHBIX COGece HHKOB.

Cuenyer HauaTh C peasiM3alli¥ MaJbiX IJIAaHOB, a 3aTeM—
IIOCTHTHET /M He MOCTUTHET Hac Heyaaya—ier uyepe3 10 BHIHTH
¢ Gosiee COBepUICHHBIMH CPEICTBAMH B HOBYIO chepy pamumycoM,
ckaxem, 1000 cs. zer.

Hro Kacaercss OTJIHYHs HCKYCCTBEHHBIX CHTHAJIOB OT €CTECT-
BCHHBIX, TO HM OJWH H3 HAa3blBABIUUXCA 3JleCb KPHUTEpHEB He
fABJISIeTCH NOCTAaTOYHBIM. Ho, Hampumep, peryasipHas mosTopse-
MOCTb CHUTHAJIOB I10 CJIOXKHOH IIpOrpaMMe B COUETAHHUH C TOUEUHBI-
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MM pa3MepaMy HX, C MOHOXPOMAaTHYHOCTBIO U, HAKOHEI, KPyroBOji
noasipusanyeil 6yJer AaBaTh HAJIEXKHYIO IapaHTHIO MCKYCCTBEH:
HOCTH. 3/1eCh BO3HMKAJ BOMPOC O TOM, He OTJAHYAIOTCA JIM «TaM»
IpelCTaBJeHHs O BPeMeHU M eIUHHIe BpeMEeHH OT HallHX CTOJE
KOpeHHBIM 06pa3oM, UTO MOBTOPAEMOCTb CHIHAJ/IOB Oymer NMpOMC-
XOIHTb COBCEeM He ¢ TOil 4acToToll, ¢ Kakoil Mbl oxkuaaem? Taxoi
OMACHOCTH Ha caMoM Jeje HeT, TaK KaK YacToTa IOChlTaeMBblX
CHIHAJIOB y¥Ke YCTaHaBJHBAeT LKAy BPeMEHH IO IpaBIIY Af X
g —11%

CuacTtjauBeiM  00pa3oM  4acTOTHI 02 == plo==I{ Loy i
IIyMBl HaUMeHbIIHE, SB/ISIOTCA BMECTe ¢ TeM M 4acTOTaMH, JIErKo
NpOHUKAIOLIUMY uepe3 HoHocdepy IUIaHeT, He CJAULIKOM JajeKo
oTcTosuX 0T cBoero CoJiHITA, €CJH OHO He CHJIBHO OTIHYAETCH
oT Hamero. Bo BcAKOM cayuae, Gosich BCTPETHTLCsT ¢ HOHOChepa-
MH, GoJee IJOTHBIMH, ueM Halla, Clefyer u30eraTp yBeTHICHUTA
JUIMH BOJIH GOJibIlle HECKOJIbKHX JIEIHMEeTPOB.

91 ToxKe NPOTHB IIYMOBBIX CIEKTPOB, HO CUHMTAIO, YTO OYeHb
y3Kassi MOHOXPOMAaTHYHOCTb Gyaer cmocoGCTBOBATh yTepe MNOii-
MaHHOTO CHMTHasla BCJeJICTBHe ero cMemieHusi no Homaepy-®uso.
B uacTHOCTH, CHrHAJ OT HAC B YKa3aHHOM JHAaNa3oHe 4acToT
GyneT ryJsiTh OKOJO OCHOBHOH 4acTOTHl Ha-+1 mey TOABKO BCaea-
cTBHE OpOuTasbHOrO ABHMXKeHHA 3emau. IIpu moucke oueHb y3KO-
ro curnana (uanpumep, | ey) curnas MoxeT ObITb NPOMYILEH, #
curdas mupuaofi--1 mey He GyAeT HH NPONYINeH, HU YTepSH H3-32
JZIONJIEDOBCKOTO CABUra. Bompoc B TOM, BO3MOXKHO Jid BHECTH R
TaKylo ToJocy focraroyHo MHoro sHepruu. Ha stor Bompoc ot-
BETAT CIEeIUaTUCTHL.

W3 usyuenuss 3aKOHOMEPHOT'O0 H3MEHEHHS 4acCTOThl CHIHAJa
IPUHABIIAST €ro IHBHJIM3alHsS Y3HAET OueHb MHOIO O ILIAHETE,
IocJaBlieil ero, mogoGHO TOMY, KaK B ONTHUECKOM JHalasoHe
H3yUeHHEe C/BUIOB CHEKTPAJbHBIX JHHHA NPHUBOLUT K ONpejese-
HUIO OPGUTHI CIEKTPaJbHO-IBOHHOR 3Be31Bl M CyMMapHOH Macchl
cucteMbl. TOHKHiI aHa/Nng, CATHANa NO3BOJHT ONPEIETHTh MEPHOT
BpalleHus NJaHeThl U ee MHHUMAaJbHBIE pasMepBhl.

U. C. Wkaosckuit, Ciienyer uMeTb B BUAY, UTO caMa no ce6e
MOHOXPOMATHYHOCTb ellle He sBJSeTcs KPHUTEePHeM HCKYCCTBEH-
Hoctu. Hanpumep, MollHble BCIJIECKH paavousiyuenus sa Onwu-
Tepe OUeHb MOHOXPOMATHUYHBI ¥, 6J1aroJaps BpallleHHIO ero BOKPYT
OCH, TIepHOIMYHBI, Bemiecku, conpoBoXkaaiollte IIyMoBhle Oyp4
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Ha CosiHle, Takxe JOBOJBHO MOHOXPOMATHYHBL. Boo6lie MOMKHO
Y OTJE/BHBIX KOCMUYECKHX OOLEKTOB OMKHAATH LOBOJBHO MOILHOE
MOHOXPOMATHYECKOE H3Jy4YeHHe B 00JacTH TrupouyactoTh, OKOJIG
GiuKailliuX 3Be31 MOTYT ObITh, HAmpuMep, OGOJbLUIHE TNJAaHETH
WIH TaK HasblBaeMble <«HEBUAHMble CHYyTHHKI», KOTOpHle NalOT
IIOYTH MOHOXDOMATHYECKHEe BCIJIECKH, HA MHOTO MOPAAKOB Gosee
MmoliHble, yem HOmurep.

E. 5l. Borycaasckuit. Mcxons us TpeGoBaHHs ONTHMAJBHOLN
(uapTpanEu CurHaza M TpeXeJbHOH UYBCTBHTCJIBHOCTH, HeOGXO-
LHMO OCpCJHEHHe MPOU3BOANTL N0 JeTeKTHpopauus, Orciona sic-
HO, 4TO 4eM IIMpe CIEeKTp CHUTHa/ja, TeM* 6oJblle HYKHO CBEAeHHUIl
Adst ero busbrpauuu. M coormercTredno, uem yiKe CIEKTD CHT-
Hajla, TeM MEHbIIe MOXKHO 3HaTb O MeTode ero KOXMPOBAHU
AN ero BBAeNCHHT Ha (oHe myMoB, Ecau 1
TaKKe TOHU!

”«3

yrue T_LHBHHHSHHHH
Ble = 1T

b MOHOXpOMATH-

TO PasyMHO HCK
YeCKHH CUTHAJ, TOChLIAeMbIH HMH,

FJ

D, KJ. i(h.\a;}KLH. ()IIC..L) Xopolio OBbITH ONTHMHCTOM H
L A O
BMECTE TEN H(OG\OAH\ (0] 6&311!3 HSCE

I”em*e;m HHOCTb CHTHaJIOB HE MOXKET CJ3 YZKHUTb OaH(JSHCZLiHblM

(17

ACTCJIBCTBOM HX HCKYCCTBEHHOTO NPOHCXOXKAeHHs. B mpupoge
MBI 3HaeM MHOTO II€DHOAWYECKHX IPOIECCOB, HOCSILEX JaJeKO
HE HHMCTO MexaHHYeCKHH xapakTep. OOIIensBecTHo, Halmpumep,
UTO LedenIbl B TeYCHHe MHOTHX AECSTHJICTHI ¢ BLICOKOI TOUHO-
CTbIO COXpAHSIOT MepHOA nyJabcauuu. B nacrosiiee Bpems yike
M3BECTHBI Hedenibl ¢ nepuogaMu Bcero 80 MUHYT. Beposrho,

T

HMelTcsa HE(‘)L“,ZH)I C elie OoJee KOPOTKHMH HepuogaMu. COBpG'

Ie
MEHHAasA METONHKa OOHAapyXKCHMS IepeMeHHBIX 3Be3] He CHOCoG-
CTBYET OTKPBLITHIO OGBLEKTOB C OYeHb KOPOTKHMIH IepHogaMu, Mel
[l0Ka He 3HaeM, CONPOBOXKAAIOTCA MM KosebGaHus Giaecka mehent
KaKUMH-1100 BCIIECKAMHU B AHANla30He PaAHOuacToT DT0 BechMa
BEPOATHO, NOCKOJbKY Ha cepeluHe BOCXOAAIIeH BeTBH KPHBOH
Gnecka ueden; Mbl HMeeM KPaTKOBPEMEHHOe BBIPOKAEHHE 3BYKO-
BOH BOJIHBI B yIapHYIO.

CyulecTByloT U Gosee pasHuTelbHblE OpUMEephl IepHOIHYHO-
CTH H3MEHCHHH B ONTHYECKOM JHanasoHe. Tak, «GbIBIIME» HOBbIE
SBE3Nbl XapaKTepPH3YIOTCA HE3HAUHTENbHBIMH, HO CTPOTO NIEPHO-
AMYECKUMH KosleOaHHAMH OJlecka ¢ MepHojaMH B  HeCKOJbKO
JLeCATKOB CeKYH. } onsAThb-Taku MBI He 3HaeM IOKa, 4TO IPOHCXO-

AT C STHMH 3Be3JlaM{ B JHala3oHe pPaJHOYacToT.
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Bce atn npuMepbi TIPUBOAATCA J'lI/ILIIb C eILI/IHCTBEHHOH IleJBbIO
npenocTepedb OT yBJI€UeHN s HepI/IOILI/I‘IHO'CTbIO IIOCKOJIbKY nepn')-
Juyeckue H3MeHeHUs CI)I/IBI/IHECKJI/IX XapaKTEepUCTHK BeCbMa Xapak-

TepHb /151 KOCMUYECKUX Tell.

B. U. Capiu. Cyast o MHOTHM  BBICTYIIJIEHHSM, MHOTO Ha-
JleKJ, BO3Jaraercss Ha MOHOXPOMAaTHYHOCTb CHTHAJa OT BHE3EM-
HBIX nuBHIH3auui, OOHAKO TPYAHO COTJIACHTHCS C MBIC/BIO, UTO
BhicokopassuThie nusminzanun 11 u III tuna GyayT mnocouiath
JIMIIb MOHOXpOMAaTHuecKue Mo3biBHble, QUeBHIHO, OHM JIOJIZKHEL
GyAyT CTPEMHUTHCS 1aBaTh BO3MOKHO GOJIbLIYIO uH(OpMalLHIO, 15
yero noHagoGUTCs, KOHEUHO, ﬁacumpsnb CIICKTP.

3areM XO0TeJ0Ch OBl MOJUEepPKHYTh TOUEUHOCTh UCTOUHHUKA, KaK
OJHOTO W3 OCHOBHBIX KPHUTEDHEB paclO3HaBaHUs ero MCKyCCTBEH-
HOCTH,

B. C. Tpounkuil. §l xoteq Obl OTMETUTh, IPEXKAE BCEro, 4TO
npoGjeMa NoNcKa CHIHAJIOB APYTHX UMBH/IN3ANME, K COMKAICHHUIO,
COBCeM He COBNAJaeT IO TEXHHKe C PaJMOaCTPOHOMUTCKHMH HC-
caenopanusiMu, s 3KCIepUMENTANbHbIX HCCaeIoBanuil npobie-
MBI CYIECTBOBAHHS ADYTHX WHBHAH3AUMH HEOOXOMHMO NpHMEHe-
Hile OYeHb Y3KOIOJOCHBIX CMEKTPOAHA/JIU3ATOPOB BLICOKOM 4yBCT-
BuTeJabHOCTH. L1 paguoacTpoHOMHuH, Ha000POT, HYXKHBI IHPOKO-
ToJIOCHBIe NpHeMHBle cHcTeMbl. KomeuHo, 3TO CIPaBeNNHBO, €CJ]H
CUMTATD, YTO HanGoJ/ee BepOsITHBIM CHIHAJI0M JOJKeH ObITh MOHO-
XPOMATUYECKUH CHIHA/. DB BbICKa3bIBAHUMA, YTO SIKOGE! BHITOAL-
Hee IIOCELIATH LIYMOBOH CHTHAJ, TAaK KakK IpH 3TOM 00Jerdaercs
nouck no amanasony. Ho caenyer umerb B BHAY, 4TO IpPHU Iepe-
faue ¢ ONHAKOBCH MOJHON MOIIHOCTBIO B HIMPDOKOH MOJOCE HJ/IH
‘OueHb Y3KOH (CBONCTBEHHOIH, HalmpuMep, COBPeMEHHBIM KBaHTO-
BLIM HJIM KBapIeBBIM reHeparopam) HauGoJiblilee OTHOLICHHE CHI-
Ha/ja K LIyMy B IpHeMHHKe MOXKeT ObITb JOCTHTHYTO IIPU IpHeMe
CHHYCOHMJAJbHOrO CHrHana. JlelicTBUTEe/IbHO, DU YCIOBHU NpUeMd
BCEro CleKTpa M3JydaeMbIX 4YacTOT B CJyyae CHHYCOHJAJbHOIG
CHrHaJa [0J0Ca PUEeMHBMKA MoXkKeT OLITh ClesiaHa BO CTOJBKO pas
y’Ke, BO CKOJIbKO LIMDHHA CIIEKTPa LIYMOBOH Nepefayt Gostb1IIe
UIMPHHLI CIEKTPA «MOHOXDOMATHUYeCKOH» mepeiaud. JTO MPHUBO-
IUT, KaK H3BECTHO, K YMEHbIUEHHIO COGCTBEHHOrO lLiyMa mpH
npueMe CHHYCOMIAJbHOTO CHI'HAaJa BO CTOJBKO ke pas. [Ipu aToMm
MOJIe3HBEIH CHTHAJ B OOOHX CJAyuasiX OCTAeTCs HEeM3MEHHBIM, TaK
KaK MOIIHOCTH IepefaTyHka OJLHHAKOBBHI.
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Takum oGpasom, OTHOUIeHHe CHTHAJ/LIYM M AaJbHOCTb NPH
nepejaye C OJHOH U TOH JKe IONHOH MOUIHOCTBIO 6yJeT MaKCH-
MaJIbHBIM IIDH CHHYCOHIAJBHOM CHTHAJe,

B. . KorenbnnkoB. MHe KaxeTCs, 4To HelpaBHIBbHO, KaK
3TO mpeAsnaraercs B pokaage C. D. XalKkuHa, CBOIUTH paaguo-
4CTPOHOMHYECKHE HMCC/IeIOBAHUS K ITOMCKAM BHE3eMHBIX IHBUJIH-
3anuil. [las nmocsienHero, oueBHIHO, HYXKHBI CIHEUHAJbHO NOCTAB-
JIEHHBIE M NIPOAYMaHHbIE HAOJIIOLCHHS,

TpeGosanue 6o/bII0I MOHOXPOMATHYHOCTH MOCHIIAEMOTO CHE-
HaJjla, MO-BHAMMOMY, HeNpaBHJbHO. Beny ecan uanyuenne mpowus-
BOJMTCS B OUEHb Y3KOH I0JI0CE, TO C MOMOIILIO OGBIYHOTO PaHO-
MeTpa ero Helb3st OyaeT o6HapyKuTh, UTo 3Ke KacaeTcs cHrHana
B OUEHb LIMPOKOH I10/I0CE, OTOXKIECTB/ISIEMOTO C IIYMOBBIM CHIHA-
JIOM, TO TIOHATHO, UTO €CJIM MBI 3HAeM XapaKTep 3TOro IMyMa, TO
MOKEM €ro OOHAapYKHTb, TAaK e KaK U MOHOXPOMATHUECKHH CHI-
Hal. Ecnu xe xapakrep myMoBoro curuaga HEeH3BECTEH, TO HEO0O-
XOAMMBL GOJIBLIME MOIIHOCTH. II0STOMY HEIIyMOBble CHIHAJIDL
Jayuute. HyxHo o6patuth BHEMaHUe u Ha TO 00CTOSATENBCTBO, YTH
Tpu NpAeMe CHTHAJA C Y3KOH MOJIOCOil TpyAHEe MNOTepSATh 3a/0-
KEHHYI0 B Hee HHpopmanuio, M| KoHeuHo, TouHee MOMKHO H3Me-
PHTh JOIJIEDOBCKHE CIBHTH.

3ieCb MHOTO TOBOPHJIOCH O KDHTEPUSIX HCKYCCTBEHHOCTH CHI-
HAJIOB C TeM, YTOGBI 10 HUM MOZKHO OBLTO OJHO3HAYHO OTLE]HTD
HCKYCCTBEHHbBIE CHIHAJILI OT eCTeCTBEeHHBIX. OmHaKo ceduac, no-
BUAHMOMY, OY€Hb TPYAHO BCe cOPMYJIHPOBATh H BCE IpeaycMoT-
peTeb. JIas 3TOro Hy:KHBI JONOJHHUTEbHbIE HCCJIe10BaHHSI,

Yro xe kacaercss usorponnoro mam HaIpaBJeHHOIro H3Jyye-
HUS, TO MHE KaXKeTcsd, 4TO HanpaB/ieHHOe H3JyUYeHHE CO CKaHHPO-
BaHueM LiejecoobpasHee.

Kacasics Bonpoca nocbiiku [IO3BIBHBIX, 51 XOTeJ GBI 3aMETHTh,
"TO, OYEBHIHO, NOCHLIATH NO3LIBHBIE HEOGXOAHMO. Beab IIpH 3TOM
SHAUHTEJBHO OOJeryaercs 3afaua OGHapyKeHHs UUBHIN3AIHH,
NochlLTaomelt 1o3bBHbe. OUeBHAHO, BCJIEL 34 NO3BLIBHLIMH Heos-
XOIHMO IepenaBaTh BCIO HHOPMAIMIO, He JOKHAAACDH cOparHoro
CHrHaJja OT BO3MOXKHOIo aGoHeHTa.

B sakiouenne xoresmoch 6b1 00pam™Tb BHHMAHHEe HA TO, UTO-
OBl MOyMaTh O NMpHBJICYEHUH Hapsly ¢ paguoacTpOHOMHYECKHM i
TaK¥Xe H aCTPOHOMHYECKHX CPEACTB IJis o6HapyXKeHUsT BHe3eM-
HBIX IHBUIH3AUHIA H YCTAHOBJEHHS! C HAMH CBSI3H.
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O BO3MOJKHBIX S3bIKAX IJIS1 CBSI3U ME)X 1Yy
PA3JIMYHBIMHU LIMBUJIU3ALIUSIMU

(Tesuchl noKaana)

: A. B. IVIAIKUH

Hncrnryr marematuky, Cubupckoe otmenenne AH CCCP, Hosocu6upck

1. Ilpexne Bcero CIEAyeT pacCMOTPETh BONPOC O BO3MOXK-
HOM COJEpIKaHHH COOOIIeHHH, MOCTYNAIOWHX OT APYTUX IMBUJIHU-
3auui, EcrecrBenno TIpEIIOIOKHTB, UTO TaKoe cooblleHne Gyner
COLCpKaTh H3JIOXKEHHE KaKOH-TO YaCTH CHCTEMEI 3HAHHH OTmpa-
Butedsst. Iloatomy kKaxercs: 3aMaHuuBEIM Hau¥HaTh paciudpoBKy
C HanGosiee 3J1€eMEHTapPHEIX pasnenos stoii cucremnl. Caenyer,
OJlHAKO, CYHTATBCHA C TEM, YTO CHCTEMbl 3HAHHUI Pa3JIMYHBIX M-
BH/IM3aLlHii He 00513aTe/IbHO JOJKHBI GbITh CXOIHBIMH, H paxe
SJEMEHTapHble YaCTH X MOTYT CHJIBHO pasmuuatbest. A priori He
HCKJ/IIOYEHO, HallpuMep, CYIIeCTBOBAHHE BBICOKOPA3BUTOH LIUBUJIH-
3auuy, Koropasi au6o HMeer MaTeMaTHKy, CYILIeCTBeHHO OTJIH-
Yalolyiocs: OT Hallell yiKe [I€pPBOHAYA/ILHBIMA MOHATHAMH, JH60
BOBCe 06xoauTCsi 6e3 MaTeMaTHKH.

Hyxno sameruts, uro Takoro POoda nomyuieHdus He o6s3a-
TEJbHO NOJIKHBI CBSI3BIBATBCS € MECCHMHCTHYECKHMH BHIBOJAMHY
OTHOCHTEJIbHO BO3MOXKHOCTH pacuugpoBkH,

2. O cTpykrype SISEIKOB, HAa KOTOPBIX MOTYT GBITH COCTABJEHE
COOOLIEHHS OT BHE3eMHBIX UUBHJIU3ALMH, B HacToOsIIee BpeMs
HHYEro ckasarb Hestb3st. Ho ecaill umers B BUIY SI3bIKH, CIIEHAJb-
HO TIpelHa3HaueHHble 151 OGIIeHHs C JADYTHMH UHBHJIU3ALHUAMH,
TO BO3MOXKEH C/eyiouMii KOCBEHHBIH MOAXON K 5TOMY BONpOCY:
IIOCMOTpETh, KaK Obl MBI CAMH CTaJH paspabartbiBaTh A3BLIK IJIs1
3Toit uesn. OHA MONMBITKA CO3MAHHUS TaKOTO sI3blKa LIUPOKO H3-
BecTHa—Lincos @ poiigentans. dror fA3BIK, 110 CIIOBAM €ro aBTOpa,
NpeHa3HaueH AJs1 OOLIeHus C CYLIeCTBAMH, «B YMCTBEHHOM OT-
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HOLIEHHWH TIOXOXHMHU Ha JIOfeH»; HaBpsiJ JH OH INPHUTOAEH JJd
cayuasi, KOTZA XapakTep MBIIIJIGHHS U CHCTeMa IOHATHH IOJy-
gyaress CKOJBKO-HAOGYIb CYHIECTBEHHO OT/JIMYAIOTCS OT HALIHX.

Anasnms sswika Lincos, aBasiomerocsi, kKak rosoputr ®poi-
HeHTalb, «yMepeHHo (OpMa/H30BAHHBIM>, IO3BOJSIET BBICKA3aTh
TPe/NoJIOKEHH)e, UTO SI3BIK JJIsi CBSI3H C BHE3EeMHBIMH IIMBHJ/IH3a-
LHSIMH JOJKeH ObITh Kak MOXKHO Gojee mOJMHO (OpMaNH3OBaH-
HBEIM, T. €. 00/1aaTh KaK MOXKHO GoJsiee UETKOH CHHTAKCHYECKOH
crpykrypoil. Ilpn atom siBHOe omuCaHHWe CHHTAaKCHYECKOH CTPYK-
TYpHI S3bIKa JKeJaTeNbHO BK/IIOUUTh B COOOLIeHHEe; BO3MOXKHO, UT)
UMEHHO C 3TOr'0 ONHUCaHHUs IOJNYyUaTeJl® OKaxKeTcs yqoOHee BCEro
Ha4YHHAThb pacum(ppoBKy STO Npeano/oXKeHne OCHOBAHO HA TOM,
YTO MOJb30BaiHe A3bIKAMU—HauGoMee BeposiTHas ofuias yepra
UBUJIU3AIUH, CIOCOOHBIX K B3aUMHOMY OOIEHHIO.

B03MOXHBI, KOHEUHO, W HHbIE IOJIXOJbI—CKaXKeM, COOOHieHHe
B [IePBYIO Oyepelb He MOHATHH, 4 06pa3o0B.

3. B 3akiioueHne HeoOXOAMMO IOJUEPKHYTh, UYTO IEJSIM
«JIAHTBUCTHYECKOH MOATOTOBKH» K BO3MOMKHOMY OGUIEHHIO C BHe-
3eMHBIMM LMBUJIH3ALMAMH B HACTOsIlee BpeMs MOXKET HauIyl-
UM 06pa3oM CJAYXKHUTb He Co3laHue 0COGOH «KOCMHYECKOH JIMH-
TBHCTHKH», a pa3paboTka OOlield TEOpHH sI3blKa, BOSHMKILEH u
passnsaxom,eum HEe3aBHCHMO OT NpOGJeMbl BHE3€MHBIX LHBHJIU-
3anui.

B. A. Am6apuymsan. CiieyeT noauepKHYTh, YTO U3 3aCHyLIaH-
HOTO JOKJaja SIBCTBYET He TOJbKO HEeoGXOQMMOCTb PaspaGOTKH
npo6JieM Kojia sI3bIKa, HO Takxke U npoGJyeMbl-00yueHus. DTO BOI-
POCHI [IeJIarOTHKH, HO COBPEMEHHOH NeJaroruke, K COXKaJjeHHIo, Y
Hac yJe/sieTcss HefoCTaTOYHOe BHHUMAHME,

PEIIEHUE BCECOIO3HOTO COBEIIAHHS TIO
T[IPOBJIEME «BHE3EMHBLIE LIMBUJIU3ALIMW>»
~ (BIOPAKAH, 20—23 MAS 1964 r.)

1. ITpoGaema CyuieCTBOBAHHS M PA3BUTHS PasyMHOH MKHU3HH
Bo BceseHHO# MMeeT OrpoMHOe HAay4yHOe H MHPOBO33pEHUECKO2
sHauenne, Marepuanucruueckas (Qusocopus NpPOYHO CTOHT Ha
NMO3HIMAX OTPHUILAHHS aHTpoNoIeHTpH3Ma. JlaHHble COBpeMeHHOH
HayKH TO3BOJSIOT 060CHOBATH 3TOT BHIBOJ, OJHAKO MBI elle He
pacroJiaraeM JOCTOBepHbIMH eCTeCTBEHHOHAYUYHBIMH JOKa3aTeJb-
CTBAMM CYLIECTBOBAHHS WHONJAHETHBIX IMBHJIHM3AIMA Ha KOH-
KPEeTHbIX HeOGeCHBIX TesaX.

YcTaHOBIEHHE KOHTAKTOB C BHE3eMHBIMH I[UBHJIH3ALUSIMA
uMeJsio 6Bl BaxkHefillee 3Hau€HHe Vi €CTECTBO3HaHHA, (uioco-
¢Gun u o6GliecTBeHHO! NPAKTHKH uejoBeyecTBa. o mocsaenxero
BpeMeHH 3Ta 3ajaua Obuia TexHHUecKH HeBhnonnuMa. OxHako B
HacTosillee BpeMsl UMeIOTCs peasbHble NMPEeANOCHIIKY [l TOCTa-
HOBKH HCCJIEOBAHUH W OMNBITOB IO yCTAHOBJIGHHAIO CBSI3U C TeX-

: HHYECKH Pa3BUTbIMH BHE3EMHBIMH IHBHJAH3ANHUAMU C IIOMOILIBIO

5JIEKTPOMaTHUTHBIX BOJIH.
Jng obecneueHuss MaKCHUMaJbHOH NaJbHOCTH H MaKCHMaJb-

HOU MH(OPMATHBHOCTH CBA3H HaubGoJjee BBITOAHBIM JHaNa30HOM

AJISL CBA3YM MKy IMBUJIM3AUHSMH siBJsieTcst Auanasod 109—10!
repi; (06JacThb CAHTHMETPOBBIX H JEIHMETPOBBLIX PaJHOBOJIH).

CoBpeMeHHbIE PAHOTEXHHUECKHE CPEACTBA NO3BOJSAIOT 3ape-
THCTPHPOBATb CHIHAJbI, NOCJaHHbIE C MeX3Be3[HbIX PACCTOSHUI.
C mpyroii cTOpoHbI, GLICTPOe pa3BUTHe KHOEPHETHKH JaeT cpel-
CTBa AJisl U3yuyeHUs: OGIIUX 3aKOHOMepHOCTelH nepefiaun W NpHeMA
uHOpMauUK OT BHE3eMHBIX LUMBHJIH3aLHH, AJa8 OOBEKTHBHOIO
aHa/nu3a KOJMPOBAHHBIX CHTHAJIOB H pa3pa60T1m BOIPOCOB KOC-
MHYECKOH JIMHIBUCTHKH.

BricTphiii pocT HayuHOH JuTEpaTyphl MO PasjMUHBIM aclek-
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TaM npoGsieMbl BHE3eMHBIX IIMBHJ/IN3ALUiH, BOBJeUeHHe BCe 0O0Jib-
LIero YpcJsa CIEeIMaJiuCcTOB B pa3paboTKy 3Tol NpoGJeMbl, HaKo-
Hell, MepBble NpakTHyeckue maru, npeanpuaareie 8 CHIA mas
NIOMCKA CHUTHAJIOB OT BHE3eMHBIX LMBHMJIH3alMH,—BCEe 3TO yKa3bi-
BaeT Ha TO, YTo NpobieMa yCTaHOBJEHHS CBSI3H C BHE3eMHBIMH
LMBHJAN3ALMAMYE SIBJSIETCS BIOJHE Ha3peBlIedl M aKTyaJsbHOIl
HayuyHOH npoObJieMoH.

2. W3 BhbIlIEH3/I0KEHHOTO BbITeKaeT HeOOXOAHMOCTD: IJIaHO-
MEpHOINO 3KCIEPHUMEHTAJbHOI'0 U TEOPeTHUYEeCKONO HCCJeI0BaHHA
5710#i npoGaembl. I[TporpaMMa HayuHBIX HCC/IE0BaHMi 1o mpooJe-
Me YCTAHOBJIEHHSI CBA3M C BHE3eMHbIMY HMBUJIH3ALUUSAMU JOJKHA
ofecrneunBaTh BCECTOPOHHEE KOMIIJIEKCHOE H3Yy4YeHHEe 3TOH IpO:
OseMbl,

A. DKcnepuMeHTAJIbEBE PaGOTHl 10 MOMCKY BHe3EMHbIX IHBH-
JIM3aL U NOJIXKHBI BECTUCh B ABYX OCHOBHBLIX HaIlpaBJIEHUAX:

a) NJaHOMEpPHBIH M CHCTeMAaTHYeCKHH IIOMCK MCKYCCTBEHHBIX
CHTHaJIOB 0T 00beKTOB B paauyce mnpubausurenasno 1000 cserto-
BbIX JIE€T, BKJIOYasl MOCBIIKY CHTHA/JO0B -BEPOSITHBIM KOpDECIOH-
JleHTaM;

0) DOMCK CHTHAJIOB OT CyILlleCTBeHHO 0oJsiee pasBUTHIX ILMBHU-
JM3anyui NyTeM NETaJbHOTO HCCIeLOBAHHS AMCKPETHLIX HCTOYHH-
KOB KOCMHYECKOI0 paJHOU3JyueHHs, N0J03PEeBAEMbIX B KauyecTBe
HCKYCCTBEHHBIX,

Hns obecnevenusi >THX paboT ILejgecoobpa3Ho yxKe cefyac
co3NlaHKe ¢ MOMOUIbIO CYIIECTBYIOUMX AHTEHH PafHOHHTephepo-
MeTpoB ¢ Gosbuinmu Gazamu, mopsiaka 105—107 paun BosH, B
CaHTHMETPOBOM JHana3oHe,

b. Heo6xonumo BceMepHO pa3BUBATh ONTHUECKHE HCCIIEL0BA-
HUSI, CIOCOOGCTBYIOIIME pelleHuio AaHHOH mpoGJaeMbl (paGoThl Mo
[JIaHeTHOH H 3Be3AHOH KOCMOINOHHH, 10 OOHAPYXKEHHIO IJIaHETHBIX
CHCTEM, OTOXKIECTBJIECHHIO pAaAHOUCTOUHHKOB, IIOCTAHOBKA CIle
LHaJbHBIX BHEATMOC(EPHBIX UCCAeLOBaHUM). :

B. Hapsiny ¢ 3Tum ROJKHBL TIPOBOLMUTHCS HCCJEIOBAHHUS B
CMEXKHBIX HalpaBJeHHSX: PR

a) TeopeTHUYEeCKHe ' HCCJe[OBAHHSI CTATHCTHYECKHUX CBOMCTB
HCKYCCTBEHHOrO cHrHaJja ‘(pa3pa6oTKa KPHTEpHEB UCKYCCTBEHHO-
ro curuana, paspaboTka MeTOAMKH BbISIBJIE€HHUS] HCKYCCTBEHHBIX
CHTHAJ/IOB HA OCHOBE aHAJIH3a CTATHCTHUECKUX CBOMCTB CUrHajma A
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NpUMeHeHHe 3STOH METOMMKH K HCC/JENO0BAaHHIO 3al0f03pEeHHBIX
HMCTOUHHKOB) ;

6) pa3paboTKa MeTOJOB YCTAHOBJIEHHS CBf3H H BOTPOCOB
KOCMHYECKOH JIMHTBUCTHKH Ha OCHOBe oOLlell TeopuH s3blka H B
oco0eHHOCTH O0llel TeopHH pacllM(@pPOBKH, a TakKXKe Ha OCHOBE
" TeopuH OGYueHHS.

3. Jlist BHINOJIHEHHs TPOrpaMMbl HCCJeJOBaHHH H pa3pabot-
KH OTAeJbHBIX BOIPOCOB KeJaTeqbHO CO31aThb B psifle HayUHBIX
yupesxknenuii u opranusanuit (FAWII, TAO AH CCCP. Biopa-
xaHckas oGcepparopusi AH Apwmsuckoit CCP, HUP®H, NP3,
n. a. 2427, Cubupckoe oraesienne AH CCCP, mexaHuko-martema-
Tayeckuil axyaprer MI'Y u fAp.) cneunuajbHble CEKTOPBI HJ/H
Ppynnsl Mo pa3paboTKe OTAe/MbHbIX 3a/ay paccMaTpuBaeMoil mpo-
GJ1eMBbl.

4, Jlns KOOpAMHMPOBAHHS HAyUYHO-HCC/IEIOBATEbCKHX paloT
PasaMyYHbIX OPTaHU3AIMI ¥ yupekJeHHH B 00/1acTH MeK3Be3HBIX
cBs3eil npocuth Acrpocoser u CoBer mo paauoactponomun AH
CCCP co3aaTh cnennaJbHblil KOOPIHHUPYIOMIMN U IIJ1aHUDYIOIH
oprai—«KoMHCCHIO MO MEK3Be3IHbIM CBSA3SIM» IIPH 3THX COBETaXx,
MOPYYHB €H:

a) ommupasich Ha paboTy PPyNN B OpPraHM3alMsX U yupemxje-
HUSIX pa3paboTaTh K CJAeAyIOlleMy COBEILAHUIO IPOrpaMMy MOHCKA
MCKYCCTBEHHBIX CHPHAJIOB, C YyUYETOM BO3MOXKHOTO MEXKIyHAPOLHO-
TO0 pasjesieHusi TPyJda, OCHOBHIBASICh Ha Bcell mMmerouielics HHGOD-
Mal{H, MOJyYeHHOH MyTeM ONTHYECKHX M paauoHalJ/IIOJdeHHH;

6) paspaborath B TeueHnHe 1964—1965 rr. ¢ yuerom 3aciy-
1MaHHBIX Ha HacrosiuieM CoBellaHHH NPENJIONKEHHH COrIacoBaH-
HBIfl TIPOEKT MaTepHabHO-TeXHHYeCKOro obecledeHnsa HCCieL0Ba-
HHH 1o NpobGJeMe «MeK3Be3[HOH CBSI3M», BKJIOUAIOLUH CTPOH-
TEJbCTBO COOTBETCTBYIOLIMX PaAHOTEJIECKONIOB, a TaKxkKe IpHeM-
HOI u aHasnu3upyouleil annaparypsl. CocTaB ujeHOB GI0PO KOMHC-
CHH 110 MEXK3Be3JIHbIM CBSI35IM, PEKOMEHIOBaHHBIH COBEIlaHHEeM,
NPHBOIUTCS B IPHIONKEHHH,

5. Cunrath 1eneco06pa3HEIM CO3BaTh CJeAylollee COBelllaHue
o mpobJieMe BHE3eMHBIX LUBH/IH3aLHH H MEXK3Be3[JHOH CBSA3H B
1965 r.

6. ITpocuth Akanemuio Hayk ApmsiHckoit CCP nanate Tpymst
HACTOSILIETO COBELIAHUS OTAEJNBHBIM H3JaHHEM.
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CoctaB 0IOpO KOMHUCCHM MO MeXK3Be3JHbIM CBS3SM,
pekoMeHOBaHHbIN BlopakaHCkuM coBemanueMm -

C. xknosckuit — TAUII, MT'Y.
B. C. Tpouukunit — HUP®U, I'opbkuii.

I'. M. Tosmacan—DbBropakaHckas o6cepBartopusi, AH ApmCCP.

10. I1. Mapuiicknit — I'AO AH CCCP.

H. C. Kappawes — T'AHWIIL, MI'V.

JI. M. I'mnpuanc — TAUII, MT'Y.

b. H. IanoBkun — CoBser no pa,ZII/IOElCTp()HOMI/IH AH CCCP.
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TpoGiemMa CBsI3M ¢ BHE3eMHBIMM LUBHIM3AUUSIMH

H. C. Kapdawes. Tlepenaua HHQOPMALMH BHE3REMHBIMU LUBHIUSALUAMHU
JO0. H. Iapuiickui. HabGaogenne NEKYyJISIPHBIX PajHOHCTOUYHHKOB
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H. A. Cuuprosa, H. Jl. Kaiioanosckuii. Bausuue ycaosuil pacrpo-
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