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OmnurcaHbl COCTOSIHIE M OCHOBHBIE TEHJICHIIMHN PAa3BUTUS paanoacTpoHoMud. [ taBHOE BHUMA-
HUE YJEJIEHO MPOUUIOMY, HACTOSILIEMY M OynyllieMy paguoacTPOHOMMH J1€KaMETPOBBIX BOJIH.
B aToit 061act YkpanHa uMeeT HAUBBICIIUN MMOTEHIIMA U KPYITHEHIITNE B MUPE PAIUOTEIECKO-
el YTP-2 u YPAH. OGocHOBBIBaeTCS KOHIEHIUS PUMEHEHHS CYIIIECTBYIOIIUX PaJIMOTEIIECKO-
OB JyIsl anpoOaruu u pasutus npoekta LOFAR, HanpaBieHOTO HA cOo3/laHue B OvKanIiemM
Oy/yIlleM TUTaHTCKUX HU3KOYACTOTHBIX PaJMOTENIECKOIIOB HOBOT'O MMOKOJIECHUSI.

1. Beegenne

Pannoacrponomus siBisieTcss OQHON U3 Hau-
OoJiee OYypPHO IPOTPECCUPYIONIUX OOJIacTei
(yHIaMeHTabHOM HayKH, O0OTaTHUBIIEH 3HA-
HUs1 0 BcenenHolt pesynbratamMu u dakTaMu
MEPBOCTENIEHHOTO 3Ha4YeHus. EcTh Beckme oc-
HOBAHUS CUMTATh, YTO JAJIbHEHIINIA Mporpecc
pPaioacTPOHOMUM 1ACT HOBBIE OTKPBITHS,
Ba)KHBIE KaK /Ul aCTPOPU3UKHU, TaK U IS HU-
3UYECKON HAYKU B LIETIOM.

VkpanHa 3aHuMaeT JOCTOMHOE MECTO B PSAY
BEIYIINX PAIMOACTPOHOMUYECKHUX AEPKAB
Mupa 65arofaps MHOXKECTBY HAYUHBIX U TeX-
HUYECKUX Pe3yJTbTATOB MPUOPUTETHOTO Xa-
paxkTepa, HaJTMIHIO BECbMa COBEPIIICHHBIX pa-
JM0ACTPOHOMHUYECKUX MHCTPYMEHTOB pa3-
JTUYHBIX JUAITA30HOB BOJH, COOTBETCTBYIOIINX
MHPOBOMY YPOBHIO MJIM €O MPEBOCXOISIINX.
Ha puc. 1 cxemaTnuno nokasaHa mIkaia 3J1eK-
TPOMAarHUTHOI'O CIIEKTpa OT HamboJliee IMH-
HBIX PaIMOBOJIH (I€KaMETPOBBIX) 10 CAMBIX KO-
POTKHX (MUJTUMETPOBBIX) U KPYITHEHIIINE YK-
pPaMHCKHME PAaJUOACTPOHOMMUYECKUE aHTEHHBI,
JMAIa3oH pabOThl KOTOPBIX, KaK BUIHO, IIe-
PEKPBIBAET BECh PAJUOCIIEKTP. YKa3aHbl TaK-
K€ TPUHA/JIS)KHOCTh aHTEHH U OCHOBHBIC
OpraHW3aIllNM, OTBETCTBEHHBIEC 32 MX OCHAIIe-
HUE U MPUMEHEHHE.
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B Hacrosiem kpaTkoM 0030pe TIpeicTaBIe-
Hbl TE€HJIEHIIMU PA3BUTUS PaTUOACTPOHOMUU
pPa3JIMYHBIX TUAMNA30HOB BOJIH C AKLIEHTOM
Ha paJMOACTPOHOMUIO MPEAECIIbHO HU3KUX Yac-
TOT, rAe YKpauHa UMeeT JaBHUE TPaaUIIUHN
¥ BBICOKMI ITOTEHIINAI.

2. Pagnoactponomus XXI Beka

B aBrycte 2003 r. B byganemte cocrosuics
CUMNO3UyM EBpOmNencKkoro acTpoHOMHYEC-
koro obmectBa “Pagmoactponomun 70 Jet:
ot Kapna SHckoro mo mmkposiHckoro”. Ha
HEM TIOIBOININCH OCHOBHBIE UTOTH PAIN0ACT-
POHOMUYECKOH AesiTeIbHOCTH 3a 70 JIeT u 00-
CYXIaJTUCh TJIaBHBIE HayYHBIC PE3yJIbTATHI.
He Menbiiee BHUMaHUE yIEISIOCH PA3BUTHIO
pPaaroacTpOHOMHUH.

Pagmoacrponomusi Bcerma akTUBHO BITUTHI-
Baja B ceOsl JJOCTUXKEHUST HAYKH U TEXHHUKU,
B CBOIO OUEpelb OKa3biBas U OOpaTHOE BIIMS-
Hue. PaanoactpoHoMuyeckrie aHTEHHBI — 3TO
OJIHY U3 HanOoJIee CII0KHBIX U IOPOTUX COOPY-
JKEHUU, UCIOJb3YEeMbIX 4yeloBekoM. [Ipuem-
HUKU PaJUOACTPOHOMHYECKUX CUTHATIOB —
HanboJjiee YyBCTBUTEIbHBIE YCTPOMCTBA pa-
JTUO(PU3NKH U pagrnoTeXHUKU. CrienuduyecKye
METOJbl U TEXHUKA PETUCTPAINU, XPAHCHUS
1 00pabOTKH PagoacTPOHOMUYECKON HH(OP-
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Puc. 1. Paouoacmponomuneckue cpeocmsa Yxpauiivl

MaIlM¥ CYIIECTBEHHO MOBBIMAIOT 3(pPeKTuB- (bOPMAIIMOHHBIX TEXHOJOTUN CIOCOOCTBYET
HOCTB HCCIIeIOBAHU. Pa3BUTUIO PAIMOACTPOHOMUMU ceifuac u Oyaer

ITporpecc 3MeKTPOHHOHN, KOMIBIOTEPHOMN COJIEMCTBOBATD €€ COBEPIIEHCTBOBAHUIO B OY-
TEXHUKH, CPEICTB TEIICKOMMYHUKALIUNA U WH- JYIIEM.

Pannodusuka n pagroactpoHomus, 2005, T. 10, crieninaabHbII BBITYCK S87



A. A. KonosajeHko

VYkakeM Cleayone OCHOBHbBIE TeHICHITUI
MIEPCIIEKTUBHOTO PA3BUTHUS CPEJICTB U METOIOB
panroacTpOHOMHUH.

Ipexne Beero, ocTaercst akTyaIlbHON MOJIEP-
HU3AIUS CYIIECTBYIOMIMNX PAUOTEIIECKOIIOB.
BHenpenue cBepXuyBCTBUTENLHBIX IIPUEMHUKOB
HOBOTO TOKOJICHHSI HA AHTEHHBIX CHCTEMax
MO3BOJISIET PE3KO MOAHATH 3((HEKTUBHOCTD UC-
CIIEOBAHMI faxe 0e3 yBeJIMYeHUs] pa3MepoB
aHTeHH. Takye MPUEeMHUKH CO3/IAI0TCS, B HACT-
Hoctu, Ha 6aze HEMT-TpaH3ucTopoB U MMe-
IOT COOCTBEHHYIO IIYMOBYIO TEeMIIEPATYPY
(B HeoxaxmaeMoM BapuanTte) 1o 10 K (“kac-
CHYECKHe” TPAH3UCTOPHI OOECIEUNBAIOT IIIyMO-
BYIO TEMIIEpATypy 0 COTeH KenbBHUH). [Tpn ox-
JMXKJEHUN 0 TeMIIepaTyphl KUIKOTO Teus
Takue MPUEMHUKNA MUMEIOT COOCTBEHHBIN ITyM
MOPSAKA EIUHUILL KeThBUH.

Oco60 creayeT cka3aTh O CO3IaHUH U BHE-
JIPEHUN PETUCTPUPYIOIINX CPEJICTB HOBOTO TTO-
koJenus. [Iporpecc i poBoii TEXHUKH CTOIb
BEJIMK, YTO BO3MOYKHOCTH HOBBIX PETUCTPATO-
OB Ha ee OCHOBE BechMa BrieuaTIisironiy. Lindg-
POBBIE PETUCTPATOPHI U AHATIU3ATOPHI CUTHA-
JIOB yXe ceiyac oOecrieunBaroT IOJIOChI aHa-
muza o 100 MI't (B HemallekoMm OyyIeM —
0 1000 MI'm) pu ymciie SKBUBAJIEHTHBIX Ka-
HaJoB 10 10°, BpeMEHHOM 1 4aCTOTHOM pa3pe-
meHn MeHee 1 Mkc u 1 kIl COOTBETCTBEHHO
1 OOJTBIIIOM JJMHAMIYECKOM Jtuarnasone (> 70 ib).

Kaxk Bcerma akTyasbHbI TpUMEHEHHE U Pa3-
BUTHE B PATUOACTPOHOMUU JCIUMETPOBBIX U
MUJUTUMETPOBBIX BOJIH METOJIOB allepTypHOTO
CHHTE3a U PAJHMOMHTEPPEPOMETPUN CO CBEPX-
mmuHHBIME Oaszamu (PCJ/1B), xoTtopeie obecrie-
YMBAIOT yIJIOBOE paspemenue (1o 107 yriuosoii
CEKYH/IbI), KaK Y TUTIOTETUYECKOTO PaInoTesIec-
KOIa ¢ MaMeTPOM, TPUOIIKAIOIIUMCS K JiHa-
Metpy 3emiu. [lepcriekTUBBI 3TOTO HaIpaBIie-
HUSI CBSI3aHBI C YIIYUIIICHUEM ITApaMeTPOB AHTEHH
Y TIPUEMHBIX CPEJCTB, BKIIOUCHUEM B JIOKAJIb-
HYIO U TJIOOATIBHYIO CETH Ha TIOCTOSIHHOW OCHO-
BE HOBBIX aHTEHH, YTO JIA€T YBEJIMYCHIE UyBCTBH-
TEJTLHOCTU ¥ TIOBBIIIICHNE KAYeCTBa MTOCTPOCHUS
pagronzoOpaxenuit (3anonHenue UV-mutocko-
cru). [Tocneanuii Mo xoa aKTUBHO pean3yeTcs
B Ykpause (cM. puc. 1), riae UMeroTcst KpyIHbIe
antennsl PT-70 (EBmaropus), PT-32 (Cumde-
pormonb), PT-32 (EBnatopust), PT-22 (Cumens)
U psiIL IpYIUX aHTeHH (puc. 2, 3, 4). Tak, B Teue-

nue nocneqnux 10 mer 8 PU HAHY nog aru-
noi HarmoHambHOTO KOCMUUECKOTO areHTCTBa
(HKAY) pa3zpabaTbiBaeTcs U peam3yeTcsi KOH-
LIENIHSI KOMITJIEKCHOTO PaIioacTPOHOMUYECKO-
'O OCBOEHMSI, OCHAIIICHUS U IIPUMEHEHUST aHTEH-
uel PT-70 (Epnmatopus, HIIYUKC-HKAY)
JUISl HA3eMHO-KOCMHUYECKOH PaIM0aCTPOHOMUH.
BHepeHbI BBICOKOYYBCTBUTETLHBIC KPUOTEHHBIC
IMpUEMHBIC KOMIUTEKCHI Tramna3oHoB 92, 18, 13,
6, 3.5, 1.35 cm (pa3pabotka HITO “Catypn”,
r. KueB) u pasHooOpa3Hast perucTpupyroras ar-
napatypa. HagaTel 1 roToBSITCS McClieIOBaAHMUS
B CJIEYIOLINX PEKUMAX U TI0 CIISYIOIITUM HAYyY-
HBIM TIpOorpaMMaM, BKITIOUasi MK/ TyHapO/IHbIE:

— aBTOHOMHBIC (single-dish) wmccnenoBaHus
rajakTUYCCKUX U BHETATAKTUYCCKUX OOBEKTOB
B KOHTUHYYME U CIIEKTPAJIbHBIX JIMHUSIX;

—PC[b- nccrrenoBaHms B TIOKaJIbLHBIX U TJ10-
OaITbHBIX CETSIX;

— HA3eMHO-KOCMUUECKas paguonHTepPepo-
MeTpus (cM. Janee);

— PCJ1b-paanoacrpomerpust, reoqMHAMUKA,
HaBUTAIMsl, KOOPJIMHATHO-BPEMEHHOE 00ectie-
YCHHE;

— UCCIIEIOBAHNE MEXKIUIAHETHOW Cpesbl Me-
TO/IOM ITPOCBEUNBAHUSI CUTHAJIAMU €CTECTBEHBIX
M MCKYCCTBEHHBIX PaIMONCTOUYHUKOB;

— PaJMOJIOKAIINAS SCTECTBEHHBIX M UCKYCCT-
BEHHBIX OOBEKTOB COJTHEUHOH CUCTEMBI (TUTaHe-
TBI, ACTEPOUJIbI, KOCMUYECKUI MYCOp), B TOM
yucrie ¢ ucnojpzoBanneM PCJ/Ib-TexHomormii;

— IIPUEM TeJIEMETPUUECKUX CUTHAIOB MEX/Ty-
HAPOJHBIX MUCCUI JAITBHETO KOCMOCA.

MexyHapoTHOE PpaJMoaCTPOHOMUYECKOE
coobmectBo (EBpornetickast PCJ/1b-ceTh) 1 EB-
poreiickoe KOCMUYECKOE areHCTBO 3aMHTEPECO-
BaHBI B IIEPCIIEKTUBHOM COBMECTHOM C YKpau-
HO ucnosnbzoBaHnu komruiekca PT-70.

Celiuac B MUpe aKTUBHO CO3/IaFOTCSI U BHE-
npsitotcss HoBble cpencTBa PCJIb-peructpa-
MU 1 00padboTku. CrcteMa HOBOTO MTOKOJICHUS
Mark V no3BosisieT 0TKa3aThcst OT TPOMO3AKUX
HOCHTEJIEH Ha MAarHUTHBIX JICHTaX, YTO ITOBBI-
maeT 3¢ PEeKTUBHOCTH HAOIIOICHUI U 00padoT-
k¥ TaHHbIX. Oco0oe 3HaueHNe NUMeeT BHEIPEHHE
B PCJ1b-ceTh COBpEMEHHBIX CPEIICTB TEIEKOM-
MYHUKAUUH U MHPOPMAIIMOHHBIX TEXHOJIOTUI
(OTITOBOJIOKOHHBIX JIMHUNA TIEpeIaun, CIyTHH-
KOBBIX KAHAJIOB CBSI3U, TTOJIHOW aBTOMATH3AINN
3KCIIepuMeHTOB), ooecrieueHrne PC/1b peanbsHo-
ro BpemeHn. COCTOSIHME W TIEPCIIEKTUBBI pa3-
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Puc. 2. Paouomenecxon PT-T70, e. Eenamopus Puc. 3. Paouomeneckon PT-32, 2. Cumgheponons

Puc. 4. Paouomeneckon PT-22, n. Cumeus
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Puc. 6. Paouomeneckon YTP-2, 2. Xapvkos

Puc. 7. Husxouacmommnuie paouomeneckonuvl Ha kapme Eeéponui
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Puc. 10. 30-anemenmuan anmenna-peutemka u3 akmugHulx ounoiei Ha obcepgamopuu YTP-2
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Puc. 13. Odnospemennvie nabuiooenus ecniecka noziowenus na YTP-2 (86epxy) u kocmuueckom annapame
WIND (enusy)
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BUTHSI TAHHOTO MOJIX0/1a (YXKE CYIIECTBYET Tep-
MUH e-PauoacTPOHOMHUS — IJIEKTPOHHAS pa-
JMOACTPOHOMHUS), B HEJAJEKOM OymylieM
ofbecrieyaT MPUHIUIIMAIBLHO HOBBIE BO3MOXK-
HOCTH KaK B OpraHM3aI[uu SKCIIEPUMEHTOB, TaK
1 B PEIIEHUN HOBBIX aCTPO(PU3NUECKUX 3a/1au.

KintoueBpiM HampaBlIeHHEM pPa3BUTHS
PCIb-mMeTo10B sSIBIsI€TCS HA3eMHO-KOCMUYEC-
Kas paAnonHTepPepoMeTpusi. YTIIOBOE paspe-
menue HazeMHbIX cereit PCIAB orpannumnsa-
ercs nuamerpom 3emun (12000 km). B o ke
BpeMs pellleHre MHOTHX aKTyaJlbHBIX 3ajau
($u3HKH, acCTpOU3NKHA U KOCMOJIOTHH TpeOyeT
pasperenns Ha 1-2 mopsiaka bime (0 107° yr-
JIOBOW CEKYHJIbI), JIJISI YeTO HEOOXOMMBI 0a3bl
okoiio 100000 kM. OueBUIHO, YTO PEaTU30BATh
TaKoe pa3pellieHue MOXHO TOJIbKO IYyTEM BbI-
BOJIa XOTsl Obl OJIHOTO U3 PAJHOTEIIECKOIIOB
Ha KOCMHUECKYIO OPOUTY C COOTBETCTBYIOIINM
artoreeM. HazemHbIe paioTeNiecKoIIbl Ipy 3TOM
paboTaroT CHHXPOHHO C KOCMUUYECKHM B HA3EM-
HOI M HazeMHo-KocMmuueckoir PCJlb-ceTsx.
HecMoTpst Ha KaKylIyrocsi CJI0KHOCTh TTPOEK-
Ta, OH yxe peaninzoBaH. [lepBbIii KOcMUUeCKUI
panuoteneckon quamerpom 10 m (KPT-10) Obut
BbIBesieH Ha opouty B CCCP B 1979 r. Tecro-
BbIil HazeMHo-kocmudeckuili PC/Ib-skcniepu-
MEHT C IOMOIIBIO TEJIEKOMMYHUKAIIMOHHHO-
ro ciytHuka TDRS ocyiecTBiieH B cepeiHe
80-x rr. MexyHapOaHBIN Ha3eMHO-KOCMIYEC-
kuii PCJIb-tipoekt (VSOP-VLBI Space Obser-
vatory Programme) peann3oBaH B TeueHUE
nocienuux 7 jet. C MOMOUIbIO SMOHCKOTO
kocmuyeckoro anmapata HALCA Ha opouty
¢ BeicoToit 20000 kM OBLT BHIBEIEH pauoTe-
JIECKOTI TMaMeTpoM 8 M, paboTaromuii B caH-
TUMETPOBOM Auana3zone BoJiH. [lomydyeHHsie
Pe3yIbTaTh JOKA3AIH TIEPCIIEKTUBHOCTH TAKO-
ro nojaxona. Ceifyac TOTOBUTCSI HOBBIH MEX-
JIYHAPOJHBIH HA36MHO-KOCMHUYECKUH MPOCKT
“Crextp-P” (rojnoBHas opraHusamnus — AcT-
poxocmuueckuit ientp PUAH). Anmapar
“PaguoacTpoH’ IOJKEH BBIBECTH PaHOTEIIEC-
kot tuameTpoM 10 M Ha OpOUTY BBICOTOM OKO-
70 100000 km. PaccmaTpuBaercs anoreii BILIOTh
1o opoutsr Jlyasr (400000 xm). Paboune nua-
MMa30HbBI TPUEMHOU cucteMbl 92, 18, 6, 1.35 cMm.
3anyck 3amtaHupoBaH Ha 2007 r. AHTeHHa
PT-70 roToBUTCS KaK OAMUH U3 TJIaBHBIX HA3EM-

HBIX ITyHKTOB nHTepPepomeTpa. OOcykaaroTcs
MPOEKTHI OYAYIUX KOCMUUYECKHX MUCCUU —
BBIBOJT B KOCMOC PAJHOTENECKOIIA C TUAMETPOM
30 m (“ARISE”) u 12-meTpoBOTO paamnoTernec-
KOMa MHWJUIMMETPOBBIX BOJH (“Munnumer-
por”). be3 comHeHNs, Ha3eMHO-KOCMHUYeCKast
pagrounTepdepoMeTpusi OyIeT OIHUM U3 Te-
HEPAJIBHBIX HAPABJICHUN PaTnOaCTPOHOMUU
HOBOTO BeEKa.

Cpenu HanboJee MePCIeKTUBHBIX KPYITHBIX
Ha3eMHBIX PAIN0ACTPOHOMHYECKHUX MMPOCKTOB
Ommkaiero Oyayniero yKkakeM ciieayrolue.

B MUymMMeTpoBOM JTMATa30HE BOJIH IIAHH-
pPYeTCs CTPOUTEIBCTBO CHCTEMBI allepTypHOTO
cuate3a ALMA (Atacama Large Millimeter
Array). Cucrema OyneT mpeacTaBisiTh COOOM
64 BBICOKOTOYHBIX 3epKaja auaMeTpoM 12 M,
MO3BOJISIIONINX PA00TATH HA ITTUHAX BOJIH, JIAXKe
kopoue 1 MMm. OHa Oy/ieT paciioiokeHa Ha TUIa-
To Atakama B Uwim Ha BBICOTE 5 KM U OyaeT
BBe/ieHa B dkcrutyatanuio B 2010 r.

Jpyroii rpaHINO3HBIN MPOEKT OOECIIeUNT
paboTy B CAHTUMETPOBOM—JICITUMETPOBOM JTHA-
nma3oHe BOJH (yactoThl 200 MI'm+22 I'T').
910 npoekT SKA (Square Kilometer Array), o
y’Ke TOTOBHUTCSI OKOJIO 15 j1eT u obecrieuut cym-
MapHYyI0 3(QPEKTUBHYIO TJIOMAAb PEIICTKN
Jo 1 mitH M2, ECTh HECKOJTBKO KOHIICTIINN pea-
JIU3AIUM CTOJIb TUTAHTCKOM Tutoniaau (perert-
Ka 13 aHTEHHBIX JJIEMEHTOB, MHOXKECTBO HEOOJTh-
WX 3€pPKaIbHBIX aHTEHH, OTPOMHBIE Yallln
B KapCTOBBIX BraauHax u Ap.) [Tpoekt mmanu-
pyercs 3aBepumth K 2012 1. B ero peanmsanun
y4acTBYeT MHOTO CTpaH, M, BO3MOXHO, OyIeT
MTOCTPOEHO HECKOJIBKO TAKUX COOPY)KEHHIA.

Oco6o crenyeT cka3aTh 0 MEXIyHAPOIHOM
MPOEKTE B 00IACTH HU3KOYACTOTHOM pajimoac-
tponomun LOFAR (LOw Frequency ARray).
Pererka Oyner paboTaTh B 1Mana3oHe 4acToT
ot 10 go 200 MI'u u Takxe OyIeT UMETb CyM-
MapHYIO II0MIA b, IPUOJIMKATOIIYIOCS K 1 KM,
LOFAR umMeeT BbICOKHI IPHOPHUTET U OyIeT
pean30BaH MEePBbIM U3 MEPEUNCIIEHHBIX MPO-
ekToB — B 2008 T. Bo3MOXHO, UTO MOAOOHBIX
HU3KOUYACTOTHBIX CHCTEM Ha 3eMHOM Iape Oy-
JIET HECKOJIBKO.

[Tepeiinem x Oosiee IETATBHOMY OIKUCAHUIO
BOBHUKHOBEHHSI ¥ PA3BUTUS HU3KOYACTOTHOU
(mexaMeTpoBOM) PaAOACTPOHOMUH B YKpauHe
1 B MUDE.
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3. JlekameTpoBasi pain0acTPOHOMMUS
B YKpauHe

Kax u3BecTHO, painoacTpOHOMUST BO3HUK-
J1a UIMEHHO B JIEKAMETPOBOM JIMAra30HE BOJIH
onarogaps Kapny SIHckoMy, OTKpbIBLIEMY KOC-
MMUYECKOE PAJUOU3IIyYeHUEe BOJIU3H YaCTOTHI
15 MTI'n B Hauane 30-x IT. OpoOLLIOTO Beka.
OnHaKo JanbHENIMi mporpecc ObUT CBSI3aH,
IIPEK/IE BCEro, C OCBOEHHEM Bce 00iee KOPOTKO-
BOJIHOBBIX YU4aCTKOB PaJUOCIEKTpa BIUIOTh
JI0 CAHTUMETPOBBIX U MUJITMMETPOBBIX BOJIH.
[Tpuunna 3TOrO MpPOCTa U OYEBUAHA — KOTAA
pasMep anepTypsl Wiu 6a3bl HHTEpQepomMeTpa
(buxcupoBaH, A1 MOTYUYEHUST MAKCUMAITBHOTO
YIJI0BOTO pa3pelieHus (3TO OHA U3 TIIaBHBIX
3aJ1a4 HaOII0/IaTEIbHON aCTPOHOMUU) HEOO-
XOIMMO HCIOJIb30BaTh Hamboyee KOPOTKUE
BoutHBI. J{o koH1IAa 50-X I'T. MHCTPYMEHTHI JIeKa-
METPOBBIX BOJIH 00Jaall OrpaHUYCHHBIMU
BO3MOKHOCTSIMU — UMEJIM HU3KOE YITIOBOE pa3-
pelleHne, MaJible pa3Mephl, y3Kuii pabounii au-
ara3oH U ObUTH HEYIPABIISIEMBIMH 10 00EUM KO-
opauHaTaM. HecMoTpst Ha HEKOTOPBIE BaXKHBIE
OTKPBITHUS, HarpuMmep, oOHapyxeHne bepkom
u @pankauHOM poBHO S0 JIeT Ha3a] ciopaau-
Yyeckoro paauom3nydeHus FOmmrepa, Kk Tomy
BpPEMEHH JIeKaMeTPOBBIN 1Mana3oH He ObUT Oc-
BOEH B JIOJDKHOI Mepe. Bmecte ¢ Tem actpodu-
3MYECKHUE UCCIIETOBAHUS B 9TOM JUATIa30HE MPe/l-
cTaBysun Oonbioit nHTepec. Ha cronb HU3KMX
yacToTax OOJIbIIOE KOJIWYECTBO (DU3MUECKUX
1 acTPOU3MIECKHX ITPOLIECCOB U OOBEKTOB IPO-
SBIISIETCSI YHUKATBHBIM oOpa3zoM. Cpemnt HUX
MOYKHO OTMETHTB 3(PEKTHBHOE B3AaMO/ICHICTBHIE
BEIIECTBA C paIMOU3ITyUeHUEM (CBOOOHO-CBO-
0oJHOE TOTJIONIEHUE B IIa3Me, JUCIIEPCHIO,
paccestHue, pedpakiuio); hGopMUPOBAHUE CHH-
XPOTPOHHOTO PAIMOU3ITyUeHUs], Hanbosee UH-
TEHCUBHOT'O HA HU3KHX YaCTOTAX; CYIIIECTBEHHBIC
BapUaIMU CIIEKTPATbHBIX WHACKCOB M3TyUEeHUS
B CHJIy Dsila 3HAUYMMBIX MPUYNH; TEHEPAINIO
WHTEHCUBHOTO UMITYJIbCHOTO M CHIOPAIMIECKO-
T'0 PaIMON3TYUEHUS TIPU JIBUKEHUH BOJIH U ITyY-
KOB 3apsDKEHHBIX YAaCTHI[ B MAaTHUTOAKTUBHOMN
1a3Me; KOT€PEHTHYIO 3MHUCCHIO; TOHKHE aTOM-
HbIe 3(h(heKThI U MHOTOE Apyroe. Mo>KHO yTBep-
XKJIaTh, YTO HU3KOUYACTOTHAS (JIEKAMETPOBAsI) pa-
JINOACTPOHOMMSI CITIOCOOHA JTABATh YHUKATLHYIO
MH(GOPMAINIO, HEJTOCTYITHYIO B JPYTUX acTpo-
HOMMYECKHUX JHAIa30Hax.

B konue 50-x rr. C. . Bpayae (1911-2003)
OJIHUM M3 TIEPBBIX OCO3HAJI 3HAUUMOCTD U TIeP-
CMEKTHUBBI ACTPOPU3NIECKIX HAOIIOEHUI Ha
npeaenbHo Hu3kux yacrorax (10+30 MTI'n),
KOTOPBbIE€ BO3MOXHO IMPOBOJIUTH C MIOBEPXHO-
ctu 3emiu. Cpeau Tex, KTO pa3BUBal HU3KOYA-
CTOTHYIO PaJIMOaCTPOHOMUIO, CIEyeT TaKXKe
Ha3BaTh b. Dpukcona (CILIA), B. Pagxakpui-
nena (Mumus), A. Byamo (®panmms).

OnHako B JIEKAMETPOBOM JIHAIla30HE MMe-
€TCsl MHOXECTBO Melamux (GakTopoB, 3Ha-
YUTEIBHO 3aTPYAHSIONINX PAIMOACTPOHOMHU-
yeckue HaOmoaenus. K HUM oTHocsATCS MHO-
TOYMCIICHHBIE PAIUOIIOMEXU €CTECTBEHHOT'O
1 ICKYCCTBEHHOTO MPOUCXOXKIEHUST; Cpefia pac-
MPOCTPAHEHMs PAJUOBOIIH, UCKAXKAIOIIAST CUT-
HAJIbI; BBICOKAS TEMITEpaTypa raIaKTHIECKOTO
(hoHa, orpaHMUMBAIONIAS UYBCTBUTEIHHOCTD.
Ha puc. 5 npuBeieHb! yITOMSIHY ThIE MEIIIAIOIIIHE
(haxTopHI.

Bonee 40 et nazan B MUucturyre pagnodu-
3uku u snexkrpounku AH YCCP (B 1985 r.
Ha 0a3e pagnmoacTpOHOMHUUYECKUX OTIENOB
MHCTHUTYTa ObLI co371aH PannoactponoMuyec-
kuit nHcTUuTyT HAHY) 1o pykoBojacTBOM
C. . bpayne u A. B. Mens Obt HayaThl
paboThI MO CO3IaHUIO PAAMOACTPOHOMHYEC-
KMX aHTEHH /I€KaMeTPOBBIX BOJH Ha HOBBIX
MIPUHITUTIAX, TIO3BOJISIONINX CHU3UTD BIIUSTHHC
HeraTuBHBIX GakTopoB. Hayunsie nccienona-
HUS U MHXXEHEPHO-TEXHUUYECKUE pa3paboTKu
ocymectBisuich JI. I'. Comunbim, FO. M. bpy-
koM, H. K. Illapeikunbiv, I'. A. UHIOTHHBIM,
H. 1O. I'onuaposbeiMm, I1. A. MenbstHOBCKUM,
JI. JI. bazenssHOM M APYTUMHU COTPYAHUKAMH.
B pesynbrate B Hauanme 70-x rr. ObUI co3maH
paauoteneckon YTP-2[1, 2], koTopslii 1o Ha-
CTOSIIEr0 BPEMEHU SIBIISIETCS CAMBIM KPYII-
HBIM 1 HanboJliee COBEPIIIEHHBIM B MUPE WUH-
CTpyMeHTOM (puc. 6, BeTHas BcraBka). Ero
OTJIMYUTETHHBIMU OCOOEHHOCTSIMU SIBIISTFOTCSI:
OoJIbIIIKE JIMHEHHBIE pa3Mepbl (2x1 kM) u 3¢h-
¢exTuBHasa momans (150000 m?), BbICOKAs
HAIMpaBJIICHHOCTH (IIMPUHA AUATPaAMMBbl Ha-
npaBiieHHOCTH O0K0yI0 0.5°), HU3KMIT ypOBEHBb
OOKOBBIX JIETIECTKOB M IIUPOKUN AUANA30H
yacToT (8 +35 MI 1), MHOTOJIy4eBOCTb, DIIEKT-
POHHOE yIPABIICHHUE JTYYOM B IIUPOKOM CEKTO-
pe mo obenM KoopaAWHATAM, OOJIBIIION TUHA-
MHMYECKUH JAUAMa30H, TOMEXOYCTOWUYNBOCTb,
ruOKO M3MEHSIIOIIAsICS KOHPUTypalusi, pa3By-

594 Pamnodusuka n pagroactpoHomus, 2005, T. 10, crieninaabHbII BBIITYCK



IlepcrieKTHBBI HU3KOYACTOTHOH pagnoacTPOHOMUN

Task CUCTEMA KOHTPOJISl, yCTOMYUBOCTh K BHE-
ITHUM KJIMMATUYEeCKUM BO3JIECHCTBUSIM, HAIEK-
HOCTb pabOoThI, 9KOJIOTHUECKast OE30MaCHOCTb.
Ha puc. 5 mpuBenieHbI OCHOBHBIE METO/IBI OOPh-

OBl ¢ MeMIAIIMUMHU (PaKTOPAMH IEKaMETPOBO-
ro quanasoHa. Kak BUgHo, napamMeTpsl U IPUH-
LIMITBI [TOCTPOEHUs paaroreneckona Y TP-2 no-
3BOJISIIOT PEAIM30BaTh OOJIBIINHCTBO U3 HHUX.

Herarusasie paxTopst
JIEKaMETPOBOU PAIHOACTPOHOMHUH

Meroast 60pbOBI

Bompmas 3((pexTHBHAL MIOATb
(10* 10" v")

1. Bricokas Temmneparypa
TalaKTHYECKOTO (pOHA

Bricoxkui THHAMHAYCCKHE THANAR0H BXOJTHBIX
YCTPOUCTB (AHTCHHBIX Y CHITUTETICH)

Bricokne nuHAMHYCCKII TUAIA30H,
BPEMEHHOE U YACTOTHOC PA3PCLICHUE
BBIXOJHBIX YCTPOUCTB

MMupokomONOCHAS AHTCHHA

2. Brugane 3¢ MHBIX ITOMEX

( Y3KOMOJIOCHBIX,
IIUPOKOTIOIOCHBIX)

Ounbrpanus (Pa3HbIX BUIOB)

BriCOKasi HAMPABACHHOCTD, MAJIbIi Y POBCHB
OOKOBBIX JIENIECTKOB

HabmroneHns ¢ mpUMCHCHHCM MHOTHX
TEICCKOTIOB

BbIBOA HHCTPYMEHTOB 34 MIPEACIIBI
noHOC(epbl

Bomb1ioe nose 3peHus (MHOTOIy4EBOH
peKHM)

AnanTuBHASA AaHTSHHA

NNEZZ NN

3. Bimstane noHOC(hepbl

HabmroneHns ¢ mpUMCHCHHCM MHOTHX
TEIECCKOIOB

BBIBOA HHCTPYMEHTOB 34 MPEACIIBI
noHoc(epst

4. Huzkoe yIIoBOE pa3pelicHue

|

HabmoneHns ¢ MpUMCHCHHCM MHOTHX
teneckonos (PC/B, amepTypHBIN CHHTE3)

Puc. 5. Memoowt 6opbobi ¢ mewalowumu paxmopamu 6 dekamemposot paduoacmpoHoOMuU
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Ha ocnoBe pagunoteneckomna YTP-2 B 70-
80-x rr. 6BIIa CO3/IaHA YHUKATBHAS CUCTEMA JIe-
kamMeTpoBbIX uHTephepomeTpoB YPAH [3]. Kpo-
Me YTP-2, B Hee BXOSAT eltie 4 paauoTesiecKora
MEHbBIIMX pa3MepoB (cMm. puc. 1). YVPAH-1 u
VYPAH-4 npunamgexxatr PU HAHY, YPAH-2 -
ITonTaBckoi rpaBUMETPUIECKON 0OCcepBaATOPUN
HAHY; YPAH-3 — JIbBoBCKOMY (hU3HKO-MeXa-
Huyeckomy nHetutyty HAHY. Cucrema o6pa-
3yer 0a3el oT 40 1m0 950 KM, UTO maeT yrioBoe
paspertieHre nmopsaka 1 yrioBoi ceKyHAbI (3TO
COOTBETCTBYET (DyHJTAMEHTAJIbHOMY TpeJIeny,
KOTOPBIN 00YCIIOBJIEH PACCESTHUEM B MEXK3BE3-
JTHOM cpefie). B HacTosIee Bpemst ¢ TOMOIIIBIO
cuctembl YPAH um3Mmepstorcss Monyiab (GpyHK-
MY BUJIUMOCTH OOBEKTOB M €T0 3aBUCMOCTh
OT 0a3bl, YACTOTHI M YACOBOTO YIJId. DTO MO3BO-
JISIET ONPEACTISTh CTPYKTYPY PATUOUCTOUHUKOB
Ha JICKAMETPOBBIX BOJIHAX ITyTEM KOMITBIOTEP-
HOT'O MOJICTIMPOBAHUS X KCTIOJTb30BAHMSI PATNO-
M300pakeHUH Ha OoJiee BBICOKMX YACTOTAX.

OCHOBHBIE TAPAMETPHhI ICKAMETPOBBIX PAIHO-
TENIECKOTIOB YKPAWHBI TPE/ICTABIICHBI B Ta0M. 1.
311ech JKe PUBEICHBI ITAPAMETPhI KPYITHBIX HU3-

KOYaCTOTHBIX paauoTesieckorioB NDA (Hancw,
®pannus) [4] 1 CYPA (Hwkauii Hosropog,
Poccus) [5], KOTOpBIE UCIOJIB3YIOTCS B COBMECT-
HBIX ¢ YKPauHOU MCCIIeIOBAHUSIX.

B 70-x rr. mox pykoBoacTBoM b. Dpukco-
Ha OBbUI MOCTPOEH KPYITHBIN PaIMOTEIIECKOT
B Kitapk Jlsiike (CILIA), com3MeprMBblii 1O a-
pamerpam ¢ YTP-2 [6]. K coxanenuro, B cepe-
nuHe 80-X IT. 3TOT PaJIMOTENEeCKOIT MPEKPATHIT
cBoe cyriecTBoBanue. Ha puc. 7 (1iBeTHas BCTaB-
Ka) TIOKa3aHO pa3MelleHre KPYITHEUIIINX HU3-
KOYaCTOTHBIX paJiMoTeNeckonoB B EBporre.

O (heKTUBHOCTh HCITOIB30BaHUST PaguoTe-
JIECKOTIOB BO MHOT'OM OTIPEJIEIISIETCS BBIXOTHOM
pEerucTpUpyIole anmapatypoid. 3a BpeMs Cy-
IIECTBOBaHUs paguoTeneckona Y TP-2 mo mMepe
Pa3BUTHSI 2JIEKTPOHHOM, IN(POBOI 1 KOMITBIO-
TEPHOW TEXHUKU CMEHMJIOCh HECKOJIBKO TTOKO-
JICHUI PETUCTPUPYIOIINX YCTPOMCTB, a TaKXKe
TMOSIBUJTMCH HOBBIE CPEJICTBA, a/1eKBATHBIE HOBBIM
3agavyam. [TokazaTenbHBIM SIBIISIETCS TOBBITICHUE
Ka4ecTBa OIHOTO U3 TUIIOB MPUMEHSIEMBIX yCT-
poiicTB — U poBbIX KOoppernoMeTpos. CoznaH-
HbI okojo 30 neT Hazaa nudpPoBO Koppero-

Ta6auua 1. Ocnogivle napamempvl paduomeneckonos OeKamemposbix 60JiH

Kommuectso CuHTe3upOBaH-
P b MakcumaibHas S ICMEHTADHBIX Paccrosinue Hoe wi PCIB
MO~ Ipa crionoskere Halason s dexTuBHAS brb 1o YTP-2
TEJIECKOTIbI yactoT, MI'1 toman, v | ASyiaTenet, (LOFAR) x paspelieHue
Hazp, MOJISIPU3ALUS ’ Ha 25 MI'1g
VTP-2 XapbKoB, 8+32 150000 2040 0 25x 25’
Vkpaunna 1 yHerHas (~2000)
VPAH-1 3MueB, 8+32 5500 96 42 15"
Vkpaunna 2 JTUHEHHBIX (~1900)
VPAH-2 ITonrasa, 8+32 28000 512 120 5
Vkpaunna 2 JTUHEHHBIX (~1800)
YPAH-3 JIbBOB, 8+32 14000 256 915 g
Vkpaunna 2 JTUHEHHBIX (~1000)
YPAH-4 Opecca, 8+32 7300 128 613 1.3
Vkpaunna 2 JTUHEHHBIX (~1500)
NDA Hamncn, 8+88 2x4000 2x72 3000 ~0.3
Dpanmms 2 KpPyTOBBIX (~500) (MTOTEHIMAIHHO)
CYPA | H. Hosropog, 4+9 40000 144 1500 Ilepenaromas
Poccus 2 TUHEHHBIX aHTEHHaA,
a¢pdexTuBHAS
MOII[HOCTh
~150 MBT
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MeTp umern 32 kaHana, mojocy aHaiauza 150 kI,
00beM TaMsITH Ha KaHall 16 OuT, conpsbkeHue
ciepdoparopom [7]. KoppeaomeTp HOBOrO 110-
koyienus [8, 9] umeer 4096 kaHAIIOB, IMOJIOCY
30 MI'11, 06BeM maMsITH Ha KaHai 32 OUT U co-
npsbkenue ¢ MotHbiMU [TK. OueBuaHbIN MTpO-
rpecc He TpeOyeT KOMMEHTAPUEB.

B mocnenHue roabl Ha paguoOTEIECKOIIe
VTP-2, B4aCTHOCTH, B paMKax COTPYIHUYECTBA
¢ Ascrpueii u @paniyell aKTUBHO BHEAPSIETCS
perucTpupymomas anmnapatypa HOBOTO MOKO-
nenwusi. [TapameTpbl HEKOTOPBIX BUOB arapa-
TYPBI IPEACTABIICHBI B TA0J. 2. DTH MapaMeTphl
TaKke MO3BOJISIOT PEeaTM30BaTh METO/IbI OOPh-
OBl ¢ MemaromuMu (akTopaMu (CM. pucC. 5).
ITpumenenne TOro UM MHOTO BUAA 000PY/I0-
BaHUSI OTPENIENSIeTCs 3aJa4aMU CCIIeOBAHUM.
Hawuboiee yauBepcaabHbIMK U 3P GEKTHBHBIMU
SIBIISIFOTCSI IIU(PPOBBIE CIIEKTPATIbHBIE MTPOIIECCO-
per (DSP) u ycrpolicTBa IpsSIMOro aHaau3a
(WFR) [10]. B Oyay1iem ¢ IoBbIIIEHUEM OBICT-
poneiicTBus, 00beMOB TTaMSTH (OIEPATUBHON
1 JIOJITOBPEMEHHOM) IU(PPOBOI U KOMIIBIOTEP-
HOW TEXHMKH HamboJiee MEePCHeKTUBHBIM CTa-
HeT ucnonb3oBanne WEFR. B Hacrosmumii Mmo-
MEHT MX MTPUMEHEHUE CIIEPIKUBACTCS OBICTPHIM
3aII0JTHEHUEM MMaMsITH, TpobjieMaMH apXuBa-
1MUY OUeHb OOJIBIIINX MACCHBOB TIEPBUYHBIX JaH-
HBIX U HX Iocienyromeii oopadorku. Camyro

Ta6auua 2. Hosoe pecucmpupyrowee obopyoosanue

BBICOKYIO CTETIEHb CXKATUsI MH(pOpMAITNH B TTPO-
1iecce HabmroIeHN o6ecrieunBatoT DSP.

ITomuMo BHEIPEHMSI HOBOM BBIXO/THOM arma-
paTypsbl, Ha paguoTeneckone Y TP-2 mocrossHHO
MOJIEPHU3UPOBAINCE U IPyTUE CUCTeMBbI. B uac-
THOCTH, HOBAsI CUCTeMa aHTEHHOTO ycuyieHust [11]
obecrieunsia pacliMpeHne uana3oHa 4actoT, Mo-
BBIIIIEHUE YYBCTBUTEITLHOCTH ¥ IOMEXOYCTONUH-
BOCTH (CM. pHC. 5).

CoueTaHue BBICOKOH 3(pPEeKTUBHOCTH PaIro-
Teseckorna YTP-2 U HOBBIX peruCTPUPYIOIINX
CpPE/ICTB TTO3BOIMIIO B TIOCIIEHHE TOBI TPOBEC-
TN OONBIIIONH 00BEM HMCCIIEIOBAHUH 1O pa3Iny-
HBIM NPOTrpamMMmaM, KOTOPbIE JaJIM HOBBIE pe-
3yabTaThl [12-17]. OOHapyXKeHBI HOBBIC BHUIBI
1 0COOEHHOCTH JEKAMETPOBOTO PaINON3ITyUe-
Hus acTpodmsnuecknx 00bekToB. [1o cytu, yna-
J10Cch yBUAETH “HOBBIe” CojHile, FOmuTep, Mex-
IJIAHETHBIE MEPIIAHUS, MyJIbCAPhl, UICTOUYHUKH
KOHTHUHYyMA.

Taxum obOpa3zom, 3a Oojee yem 30-TTeTHUIM
niepro] PyHKITMOHUPOBAHUS PATUOTETIECKOIIOB
VTP-2 u YPAH nomny4en Goipiinoii 00beM HO-
BoH acTpodusnueckoit nHpopmarmu. Pe3yinbra-
TBI OIyOJIMKOBAHBI B COTHSIX HAYYHBIX CTATEH,
a Takxe B psize 0030poB [18-20]. BompimHcTBO
00BbeKTOB BcelleHHOM OT OMMKaNIIIX OKpecT-
Hocter 3emim, CoOJIHEUHOM CHUCTEMBI, HAIECH
laytakTky 10 caMbIX yAAIEHHBIX pauoraiak-

Huamazon | Ilomoca q YacroTtHoe Bpemennoe Hucno .
OOopyoBaHue | wyacTOT, | aHaIM3a, neno paspemerye, | paspemehme, | °POBHEM
ML MTL KaHaJIOB k1t MC KBaHTOBaHUS,
our
Ludposoii
CIIEKTPAJIbHBIN
npoueccop (DSP) 5+70 12.5 1024 12 1 12
DSP II (ROBIN 1),
B pa3paboTke 5+70 14 2048 04-+7 0.5 14
VcerpoiictBo
MIPSIMON
perucrpanumn
(WFR) 5+70 12.5 HEOIPAHUYEHO | HEOTPAHUYEHO | HEOTPAHUYEHO 12
DunsTpoBoit
arammzatop (FB) 8+32 1+20 60 0.3+10 3 14
Hudposoii
aBTOKOppenomeTp| 8+32 1+30 4095 0.1+10 100 2
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A. A. KonosajeHko

TUK U KBAa3apOB OKA3aJUCh JOCTYIHBIMU JIJIS
nccienoBannid. JlokazaHa BeIcokasi nHGoOpMa-
TUBHOCTH JIEKAMETPOBON PaTNOACTPOHOMUU.
Cran BO3MOKHBI MPEIM3UOHHBIE U3MEPEHUS
BAPBUPYIOIINXCS B IIMPOKKX TIpeieax dHepre-
TUYECKUX, TTPOCTPAHCTBEHHBIX, CIIEKTPATBHBIX,
BPEMEHHBIX, TIOJIIPU3AIIMOHHBIX XaPAKTEPUCTHK
KOCMHUYECKOTO PaOU3ITyUeHUs, HECYIITUX WH-
dopmaruio u o mporieccax B Macirabax Bee-
JICHHOHW, M O TOHKUX aTOMHBIX 3 eKTax.
IlepeueHb 0OBEKTOB U 33/1a4, KOTOPHIE HC-
CIIEJTYIOTCS U PEIIAIOTCS C TIOMOIIBIO Pagro-
teneckornoB YTP-2 u YPAH, npeacrapieH
Ha puc. 8. 3HaKOM “+” OTMEYEHBI Te HAIIPAB-
JICHUSI, TJIE TIOJTyYeHO OOJIBbITI0E KOJTUYECTBO T0-
JIOKUTETIbHBIX PE3yJIbTATOB ISl TIPEACTABU-
TEIIbHON BBIOOPKU (OT JIECITKOB A0 THICSY)
00BEKTOB, 3HAK “~” IMOKa3bIBAET CAMHUYHBIE
CITy4yau MOJTYUYEHHBIX JIAHHBIX WM UX TTPe/IBAPU-
TEJIbHBIM XapakKTep, 3HAK “— HILIFOCTPUPYET
OTCYTCTBHE TIOKA TIOJIOKUTEITLHBIX PE3YJIbTATOB.
3HakoM “*” oTMeueHbI T€ OOBEKTEI, IJISI KOTO-
PBIX peann3yeMasi 4yBCTBUTEIIBHOCTh HE Orpa-
HuuuBaercs 3pPpekToM CryTHIBAHUS U B 3aBU-
CUMOCTH OT XapaKTepa CUTHAJIOB MOXET JIOC-
TUraTh eaqUHUIl MSH (cM. pazmen 4).
Hccnenosanusi, oTHOCSIIMECS K OMKHEMY
KOCMOCY, COJIHEUHOU cucteme u lamakTuke,
OTMEYEHBI IITPUXOBOH TuHUEH. B mocnenHue
TO/IbI 3TH HU3KOYACTOTHBIC UCCIIEIOBAHMS Ya-
CTO BBIJICTISIIOTCS KaK OT/IEIbHOE HATIPABIICHHE,
CBSI3aHHOE C OOIMMHU MPOOIeMaMu 3BE3THON
Y TUTAHETHOW (PM3HMKU, TTIOUCKA TIJIAHET, TTPOUC-
XOXKJIEHUST )KU3HU, 3BE3HO-TUIAHETHBIX (COJI-
HEYHO-3EMHBIX ) CBSI3€H, KOCMHUYECKOMN IMTOTO/IbI.
Ilepeuncinm HEKOTOPBIE OCHOBHBIE PE3YJIb-
TaThI, TIOJIYYEHHBIE C IMOMOIIBIO paauoTeNec-
xoroB YTP-2 u YPAH 3a nocnennue 30 ner.

Annapamuo-wemoouueckue pa3padomku
U UCCNIe008ANUA

— Pazpaboranbl, co3maHbl 1 BCECTOPOHHE
anpoOMpOBaHbI KPYITHEHIIIE B MUPE IIIMPOKO-
TMTOJIOCHBIE HJIEKTPUIECKH YIIPABIISIEMbIE PAINO-
ACTPOHOMHUYECKHE AaHTEHHBI-PEIIETKH ¥ UHTEP-
(hepoMeTpbI JeKaMEeTPOBOTO IUATA30HA BOJIH
(YTP-2, YPAH-1, YPAH-2, YPAH-3, YPAH-4).

— Pa3zpaboranbl HOBbIE MPUHIMIIBI OITPEe-
JICHUS U 9TAJIOHUPOBAHUS TAPAMETPOB AHTEHH-
PEIIETOK M TTOMCKA ONTUMAaJIbHBIX KOH(DUTYpa-

LM MHOTOAJIEMEHTHBIX aHTEHH M MHTepQepo-
METPOB, METOJIbI KOHTPOJII aHTEHH U OOPHOBI
C MEIIAIOMMH (PaKTOpaMHu B HU3KOYACTOTHOMN
PaIMoaCTPOHOMMUH.

— Hoxazana 3¢(peKTUBHOCTh MPUMEHEHUS
AKTUBHBIX aHTEHHBIX JJIEMEHTOB B HU3KOYAC-
TOTHOW PaIMOaCTPOHOMUM ITYyTEM CO3JaHUS
nepBoii akTUBHOM 30-3]IeMEHTHOM pEIIETKH —
BO3MOXKHOT'O TPOTOTHIA OYAYIIMX TUTAHTCKUX
HU3KOUYACTOTHBIX PAAHOTEIIECKOIIOB HOBOTO I10-
KOJICHUSI.

— PazpaboTtanbl 1 BHEIPEHBI PsijT TOKOJICHHIA
MIPOTPECCUBHO YIIYUIIAOIINXCS PUEMHO-YCH-
JIUTENIHLHO-TTPpeo0pa30oBaTEIbHBIX YCTPOUCTB,
9JIEMEHTOB AaHTEHHOM TEXHUKH, CPEICTB PErUCT-
palunu paTuoacTpOHOMHUECKUX JaHHbBIX, a TaK-
K€ METOJbl MCcClieIoOBaHUI, oOecrieunBIIne
MOBBIIIEHUE TTOMEXOYCTONYMBOCTH, HHPOPMa-
TUBHOCTHU 1 3((h)eKTUBHOCTU HAOJIFOICHUI 1 BbI-
COKOTOYHOE OIpe/IeIeHUE SHEPTETHUECKUX, TIPO-
CTPAHCTBEHHBIX, BPEMEHHBIX, CIIEKTPAIbHBIX,
MOJISIPU3AIMOHHBIX XaPAKTEPUCTHK KOCMUYEC-
KOTO PaJMOU3ITyUeHUs JEKaMETPOBBIX BOJIH.

Coaneunan cucmema

— O06HapyKeHbl HOBbIE OCOOEHHOCTH (BKJIIO-
Yasi HEM3BECTHBIE paHee TOHKNE YaCTOTHO-Bpe-
MEHHBIE CTPYKTYPBI) U BUIIBI CIIOPATUIECKOTO
pamnounzmyuenust Connna — Berutecku 111, 11,
IV tunos; apeiidyromme naper; cnainku; S-,V-,
J-Bcrutecku, — KOTOpBIE JAIOT HOBYIO MH()OP-
MAallMI0 O COJIHEYHOM KOPOHE UM HOBBIM MOAXOM
K PEILIEHUIO TTPOOIIEM COTHEYHO-3EMHBIX CBSI3EH.

— 17151 m3y4eHust COJTHEYHOTO BETpa 000CHO-
BaHBI M PEATM30BAHBI METO/IbI MEKITJIAHETHBIX
MEPILIAHUIA M PACCESTHUS PAIHOU3ITyUeHUS J1a-
JIEKUX KOMIAKTHBIX PaJINOMCTOYHUKOB, KOTO-
pbIe Ha JIEKAMETPOBBIX BOJTHAX TAIOT YHUKAITb-
HYI0O BO3MOYKHOCTb JIMAaTHOCTHKHU TYpOYJIeHT-
HOM TTa3MBbI Ha OOJIBIITUX AJIOHTAIUSX (BILIOTh
J10 OpOUTHI 3eMJIH U JIaJIee) M OKA3bIBAIOTCS UyB-
CTBUTEIIbHBIMU K HEOJHOPOIHBIM U HECTAILIMO-
HAPHBIM SIBJICHHUSIM B MEXKIUIAHETHOU Cperie.

— birarogapst HanmydineMy COUYeTaHHUIO YyB-
CTBUTEIILHOCTH, ITOJIOCHI aHAIIN3a, YACTOTHOTO
Y BPEMEHHOTO pa3pelIeHIi yKPAMHCKUX UHCT-
PYMEHTOB, OOHAPYKEHbI HOBBIE OCOOEHHOCTHU
JIEKAMETPOBOTO CIOPATUIECKOTO PATUOUIY-
yenus FOmuTepa pa3nmyHbIX 4aCTOTHO-BPEMEH-
HBIX MacCIITa0O0B.
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Puc. 8. Oovexmoi, uccredyemvie ¢ nomowwio paouomeneckonog YTP-2 u YPAH

T'anakmuka 1 pa3pemamlineil crmocoOHOCThIO, YTO TO-

— [TocTpoeHbI KapThI HETEIIIIOBOTO (POHO- 3BOJISIET U3y4aTh paCHpeIeIeHue U MPOUC-

BOT'O paguousiaydeHus [amakTUKu B quama- XO0XKJIeHUE IJIEKTPOHHON KOMITOHEHTHI KOC-

30He 10+25 MI'11 ¢ HAUBBICIIUMM A1 AeKa- MUUYECKUX JIyUeil, TaJJaKTUUYECKUX CTPYKTYP
METPOBOTO JAUAIa30HA YYBCTBUTEIbHOCTHIO U WX 3BOJIIOLHUIO.
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— M3ydeHbl TpoCTpaHCTBEHHAS! M CIEKT-
palibHas CTPYKTYPhI TAJTAKTUYECKUX OCTATKOB
cBepxHoBbIX (OCH) (6omee 10), obHapyx eHbI
JnedopMalus HU3KOYACTOTHBIX yUACTKOB CIIEK-
TpOB (pacmipeesieHue PeISITABUCTCKUX IJIeKT-
poHoB B OCH u MOHM3MPOBAHHON MaTepuu
B I'anakTuke) 1 3h(PeKTh NX B3aUMOACHCTBUS
C OKpYXKaroIlel MeX3Be3IHON cpemoi (PerK-
toBble 30HbI H 11, sHepreruxka u ssomonust OCH
Y MEX3BE3THON CPEJIbI).

— OOHapykeHO U M3y4YeHO TorJIoIieHue (ho-
HOBOTI'O pajguousiydyeHus: B 6osee yem 10 mpo-
TSDKEHHBIX SMUCCHOHHBIX TYMaHHOCTSIX (00Oac-
1sx H II), 6imarogapst uemy orpeneneHbl Uux yr-
JIOBasi CTPYKTYpa, MapameTpsl (3JIEKTPOHHBIE
TeMIepaTrypa U IMIOTHOCTb, MEpPa IMHUCCHUH,
pa3Mepsl), paaualbHOE paCIpe/elieHue dJIeK-
TPOHHOU TeMIepaTypbl (YMEHBIIAETCS MPHU
yIaJeHUH OT IIEHTpa), a TaKKe IMPOUJUTIOCT-
pYpOBaHa BO3MOXHOCTH “TIPUMEHEHHUs 00J1a-
creii H II B xauecTBe 30HIIOB JJIs1 OIpe/ee-
HUsI 00BEMHOH TIOTHOCTH (TOMOTpaduu HU3-
KOYAaCTOTHOTO HETEIUIOBOTO TaJJaKTUYECKOTO
paMON3ITyUeHUsI) U JIJIs1 OLIEHKH YPOBHSI MeTa-
rajakTH4eckoro (poHa.

— O0OHapy)XeHO UMITYJILCHOE (B HEKOTOPBIX
ClTy4asix — KOHTUHYaJIbHOE) JeKaMeTPOBOE pa-
JMOM3ITyUeHHEe Psiia MyJIbCapoB, B TOM YHCTIE
WHIUBUYAJTbHBIC UMITYJILChI CO 3HAUMTEITLHOM
BapHalyei Mo THTEHCUBHOCTH (BIUIOTH JI0 TH-
TAaHTCKUX HUMITYJILCOB), (DOPME M TIOJIOKEHUIO
Ha BPEMEHHOH IIIKaJle, YTO OINpPENIEeNsieTcs 0Co-
OBIMM yCIIOBUSIMU BO BHEIITHEW MarHutocdepe
MyJIbCAPOB, TJIe TEHEPUPYETCS] HI3KOYACTOTHOE
parou3IIyuyeHue.

— OOHapykeHO U BCECTOPOHHE M3YUEHO
HOBOE acTpO(PHU3MUECKOE SBICHUE — HU3KOYaC-
TOTHBIE PEKOMOMHAIIMOHHBIE PAJMOIMHNAN TI0-
[JIOIIEHUSI ATOMOB yIJIepo/ia B MEX3BE3THON
cpene. 3aperucTpupoBaHbl PEKOPIHO BBHICOKHE
COCTOSIHHSI PUAOEPTOBCKUX aTOMOB BIUIOTH
JI0 TJIaBHBIX KBAaHTOBBIX uncen nopsaka 1000.
Joka3ana 3)(peKTUBHOCTDh HUCIOJIb30BAHUS
9TOTO SIBJICHUS ISl JUATHOCTHKU XOJOIHOMU
pa3pekeHHON KOCMHUECKOM MIa3Mbl K BO3MOXK-
HOCTD IOJIyYEHHsI C €ro MOMOIIbI0 HHpOpMa-
LIUU, HEIOCTYITHOK IPYTMM METOAaM acTpodu-
3UYECKUX UCCIICTOBAHMIA.

— PeanuzoBaHa MOCTOSIHHO JEHCTBYIOLIAS
nporpaMmMa IOMCKOBBIX MCCIEIOBAHUN B Jie-
KaMETPOBOM JIHANa30HE C LIEIbI0 OOHApYKe-

HUSI aCTPOGU3NIYECKH BAXKHBIX SK30TUUECKUX
U TPAH3UEHTHBIX sIBJIEHUH 1 00bekTOB. I1oJ10-
JKUTEITbHBIE PE3YJIbTATHI yIKE MOTYUYCHBI, B Yac-
THOCTH, B CIIEAYIOIIUX HAIPABJICHUSIX: PEKOM-
OMHAIIMOHHBIC PAJIMOJUHUU U KBAHTOBBIE TIE-
pexobl Ha ypoBHsxX nopsiika 1000 (6opoBckuii
nuametp atoma mnopsaka 0.1 Mm); nekamerpo-
BOE paJMoU3ITydeHre MyIbCapOB, BKITFOUAst UH-
JIUBUIyaJIbHbIE U TUTAHTCKHE UMITYJIBCHI; CITO-
pauiecKoe pajriou3ITyueHre BCITBIXUBAOIIEH
3BE3/IbI; MOTJIONIEHUE (DOHOBOTO PaJIMOU3ITyYe-
HUS B IJ1a3Me XBocta komerbl Koroyreka. P
PE3yIbTATOB HAXOAWTCS B COCTOSIHUN aHAJTN3a.

Memaczanakmuxa

— CocrabieH HauboJee MOJIHbIN B JeKaMeT-
POBOM JIMAIIa30HE BOJIH KATAJIOT PaJMOUCTOY-
HUKOB ceBepHOTO Heba (0k0s10 4000 0OBEKTOB).

— AHanu3 CTaTUCTUUYECKU MOJIHOTO 0030pa
BHETaJJAKTUYECKUX PaTUOUCTOUHUKOB (BKIIIO-
yasi paJuorajlakTUKU M KBa3apbl C CAMBIMU
OOJIBIITUMU KPACHBIMHU CMEIICHUSIMU ) TIO3BOJIHJT
OTIPE/ICITUTh U KITACCU(UIUPOBATH UX CIIEKTP,
BBISIBUTh 3HAUMUTEIbHBIC BapUAllUd HU3KOYAC-
TOTHBIX CHEKTPAIbHBIX UHACKCOB, OTOXJe-
CTBUTH KATAJIOTU3UPOBAHHBIC OOBEKTHI, OOHA-
PYXXUTh HOBBIE MCTOUHUKH, HEHAOIIOIaeMbIe
Ha BBICOKHX UAaCTOTax W3-3a OOJIBIINX 3HAue-
HUH CIIEKTPAJTBHBIX UHAECKCOB (> 3).

— CTaTUCTUUECKUH aHAJIM3 KaTajora To-
3BOJIUT OOHAPYKUTDH SIBIICHUE YMEHBIICHUS
MIPOCTPAHCTBEHHOU TIJIOTHOCTH JAJICKUX pa-
JUOVCTOYHUKOB, OTpaXarollee 3Moxy ux ¢op-
mupoBaHus. JJaHHBIN 3pQeKT KocMoIoruiec-
KOM 9BOJIIOIIMU HAuOoJiee SIPKO MPOSBIISIETCS
Ha CaMbIX HU3KUX PaJrouacToTax.

— OOHapyXeHbI HEHAOJTI0TaeMbIe Ha BBICO-
KHX YaCTOTaxX KpyIMHOMACIITAOHbBIE PATUOTAIIO
B OJTvkaiIeil rajJakTke (TYMaHHOCTb AHJIPO-
MeJIbl) U B Psifie TAJIEKUX CKOTIJICHUH rajaKTHK.

— W3mepenus Ha paaronHTepdepoMeTpryec-
koit cucreme YPAH 1no3BosImm ony4yuTh YHU-
KaJbHBbIE JIAHHBIE C PEKOPAHBIM (CEKYHTHBIM)
YTJIOBBIM pa3pelieHueM MPOCTPAHCTBEHHOU
CTPYKTYPbI HECKOJIBKHX JIECATKOB PaINOTaIaK-
THK U KBa3apoB. [IpakTudecky Bo Bcex ciydasx
OOHapYKEHBI CYIIECTBEHHbBIE OTINYMS (ITPEXK/IC
BCETO 3HAYUTEIbHBIC YIITUPEHHS) KOMITOHEHTOB
CTPYKTYpPbI HA HU3KUX YaCTOTaX OT PaJron300-
pakeHui Ha OOJIee BRICOKMX YaCTOTaxX. ITO OT-
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pakaeT OCHOBOIIOJIATAIOIINE ITPOLIECCHI B Aalie-
KHX OOBEKTaX (BbICBEUNBAHME PAISITUBUCTCKUX
ANIEKTPOHOB, MX AU(PQPY3UI0, B3aUMOACHCTBHE
C OKpYy’)Karollel MeXrajaakKTH4ecKOW cpenoii)
U SIBJISIETCS LIEHHBIM UCTOYHUKOM MH(OpMaLIU
JUI N3yYEHUs] KOCMOJIOTMYECKUX SIBICHUH, MC-
crenoBaHuii BeeneHHOI Ha OOJIBIIMX KPACHBIX
CMELIEHMUSIX U KPYIMHOMACIUTAOHBIX CTPYKTYD.

PesynbTaThl, nonyvyeHHbsle B 001acTy J1eKa-
METPOBOH PaMOACTPOHOMMH, MPEKIE BCETO,
C IMOMOIIbIO YKPAUHCKUX TEJIECKOIIOB, CTUMY-
JMPYIOT €€ MPOrpecc BO BCEM MHUpE, BKIIIOUas
CO3JJaHUE HOBBIX IMI'AaHTCKUX HA3€MHbBIX HU3-
KOUYACTOTHBIX Pa/IMOTEIIECKOIIOB U MHCTPYMEH-
TOB KOCMHUYECKOI0 0a3MpOBAHMUSL.

4. I1poeKTbI HOBBIX HU3KOYACTOTHBIX
PaAMoaCTPOHOMHUYECKHX CHCTEM
LOFAR, LWA

Heo6XxoauMocTh co31aHMST HOBBIX TUTaH-
TCKHUX Ha3eMHBIX HU3KOYACTOTHBIX pauoTe-
JIECKOTIOB YX€ JOCTATOYHO JaBHO OCO3HAHA
B PaIMOACTPOHOMUYECKOM MUPE, B TOM YHC-
ne B YkpauHe. HekoTopsle npeaioxeHus oo-
CYXKJIAJTMCh B Psific HAYYHBIX MyOJIUKAIUN, HA
KOH(epeHIsIX 1 cummnosuymax [21-26]. Oxomno
15 metr Hazag 3TU WJIEM B HEKOTOPOM CTENEeHM
KOHKYPHPOBAJIH C TPOEKTAMHU pa3MeIIeHUs HI3-
KOYACTOTHBIX MHCTPYMEHTOB B KOCMHYECKOM
MPOCTPAHCTBE (CM. pa3fien 6) ISl NCKITFOYeHUS
Memaronumx GakTopoB B IUATTA30HE MPEACTHHO
HU3KHUX 9acTOT (CM. puc. 6).

OmHAaKO y KOCMHUYECKHX ITPOEKTOB €CTh PsiJI
Mpo0JIeM ¥ OTPAHUYCHUM, CBI3aHHBIX C 9KOHO-
MUYHOCTHIO, HAJE)KHOCTHIO, BPEMEHEM KU3HU
MHCTPYMEHTOB H, IJIaBHOE, C aCTPO(U3NIECKH-
MU OT paHUUECHUSIMH. BO3MOXKHOCTD peayin3aiun
B KOCMOCE Pa/IMOTEIECKOIIOB C TUTAHTCKON 3(-
(beKTUBHOM TUIOIAIBIO (IO HECKOJIBKUX KBa/I-
PaTHBIX KHJIOMETPOB) B 0003PUMOM OYIyIIeM
coMmHUTeNbHA. CyIIIECTBYIONINE MPOEKTHI MPE/I-
noyiararoT 3G GEeKTUBHYIO IJIOMAab He Oojee
TBICSIY KBaJPaTHBIX METPOB. Eciu npuMeHuTh
JUTATENTbHOE 1 MM POKOTIOJIOCHOE HHTET PUPOBa-
HUE U UJICOJIOTUIO arepTypHOro CUHTE3a C Iie-
peMeHHOI 0a30H, B MMPUHITUIIE, TAKOW TUIOIIA-
I OyAeT JHOCTATOYHO IS KAaYeCTBEHHOIO
KapTorpaupoBaHUs KOMITAKTHBIX CTaI[UO-
HapHBIX PAJIMOUCTOYHUKOB KOHTUHYYMa. Of1-

HAKO U3-32 HU3KOTO (DaKTOpa 3aIMOTHEHUS arep-
TYypbl U MaJIOW “MTHOBEHHOH” 3((heKTUBHON
IUIOLIAAN OTPOMHOE KOJIMYECTBO ACTPOQPHU3U-
YECKUX OOBEKTOB U SIBJICHUI, ObICTpOIIEpEMEH-
HBIX U Y3KOMOJIOCHBIX IPOLIECCOB (OCOOEHHO,
HU3KOKOHTPACTHBIX), KOTOPBIMH HACBIILIEH JIe-
KaMEeTPOBBIN AuaITa3oH (CM. pas3zaen 3), Oyaer
HEAOCTYIHO Jisi HabmoaeHuii. CorjlacHo Te-
OPETUYECKUM OLIEHKAM U UMEIOIIEMYCsl MUPO-
BOMY OTIBITY, TTOJIYYEHHOMY, MPEXKAE BCETO,
Ha YTP-2 u YPAH, s pemienust HOBbIX 3a-
Jlad, MPOBE/IEHHs TOUCKOBBIX IMPOTPAMM U HC-
CITelIOBAaHMUI HA HOBOM KOJIMYECTBEHHOM M Ka-
YeCTBEHHOM yPOBHsIX TpeOyercst addeKTuBHAS
oAb He MeHee 1 MIIH. M2, T. €. 3HAYUTEITb-
HO OO0JIbIIIasl, YEM Y CYLLECTBYIOLIUX PaUOTe-
JIECKOTIOB. DTO HE UCKJIIOYAET B Oy/ayIIeM BbI-
BOJIa HU3KOYACTOTHBIX MHCTPYMEHTOB B KOC-
MUYECKOE MPOCTPAHCTBO, HO B HACTOSIIEE Bpe-
M3 HanboJiee aKTyaIbHO CO3[IaHNe TUTAHTCKUX
HA3eMHBIX PaJHOTEIECKOTIOB.

Peanmuzanus sToit unen yxe HadaTa (CM. pas-
nen 2). BINommasmum (ASTRON) u CIIA (NRL,
MIT, NRAO) o6pa3oBaH COBMECTHBII KOH-
COPLIUYM IO CO3/IaHUIO TMTAHTCKUX HU3KOYac-
TOTHBIX PaJNOACTPOHOMHMUYECKUX CUCTEM HOBO-
ro MOKoJIeHus — yxe ynomuHasiiasics LOFAR
B [ommanmym u LWA (Long Wavelength Array)
B CIIA [27, 28]. ByayT mocTpoeHsl (paboThl
y’K€ HauaThl) MHOTO3JIEMEHTHBIE PaHOTETIEC-
KOIIbI alepTypHOT'O CUHTE3a, MEePEKPbIBAIO-
mue nuana3oH 10+ 240 MTI'u, nmeroiue cym-
MapHy 3G(GEeKTUBHYIO TUIOmAaab 10 1 KkMm?
1 MakcuMasibHy1o 0a3y g0 400 km. D10 0bec-
MEYUT YYBCTBUTEIBHOCTb OKOJIO eAMHUI] MAH
MpU pa3pelrarineid crmocoOHOCTH MOpsaKa
€IMHUI] YTJIOBBIX CEKYH/I, UYTO JACT BO3MOXK-
HOCTb IOJIyYUTh HOBBIE 3HaHUsI 0 BeeneHHo,
0 €€ PaINON3IIyYeHIH B IHAIa30He IeKaMeT-
POBBIX—METPOBBIX BOJIH.

IIpu coznanuu cucreM OyayT MaKCUMaIbHO
HCIIOJIb30BAHBI CaMble MOCIEAHNUE JTOCTHKEHUS
NEKTPOHHOM, KOMITBIOTEPHO TEXHUKH, UHPOP-
MaIMOHHBIX TEXHOJIOTUH (CM. pasfiel 2), BKITIO-
yas Jake olM(ppPOBKY CUTHAJIOB HA YPOBHE
OT/EJIbHBIX TUIOJIEH.

Hayunas nporpamma u nenu Oy aynmx HUu3-
KOYAaCTOTHBIX MCCIIEJOBAHUH YK€ JOCTATOYHO
XOPOILIO ONPEAETIeHbl 1 OOOCHOBAHBI yCHIIUS-
MU MHOTHX CIIEIIHAJIMCTOB — PAIN0ACTPOHO-
MOB U acTpO(PU3UKOB, BKIItOUas MpeICTaBUTeE-
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Jiel YKpauHbl. TH 3a/1a4i GOPMYITNPOBATHCH
BO MHOTHUX MyOJUKAIUIX U O0OCYyXKJIaIUCh
Ha MHOTOYHCIIEHHBIX MPE/ICTABUTEIbLHBIX KOH-
(epenuusax, B uucie nmocieaHux: “Radio
Astronomy at Long Wavelengths”, AGU
Chapman Conference, Paris, September 1998;
“The Universe at low frequencies”, TAU
Simposium 199, Pune, India, November 1999;
“The Low Frequency Array (LOFAR) and
(Extra-) Solar System Science”, Special Session
of AGU-EGS-EGU General Assambly, Nice,
France, April 2003; “Planetary and Solar
Radioemission”, International Workshop 6,
Graz, Austria, April 2005.

OO00O011LIeHHBIN CITUCOK OyAYIIMX HAyYHBIX
HaIpaBJIEHUN U 3a]1a4 BBITJISIUT CIICTYIOITUM
oOpaszom.

1. ConnHeunas cucrema.

1.1. ConHue (aKTUBHOE, CIIOKOMHOE).

1.2. OOHapyXKeHHue U CONPOBOKIECHHUE
BBIOpOCOB KopoHanbHbIX Macc (CME) — mac-
CHUBHOE, PaJINOJIOKAIIMOHHOE.

1.3. MexruiaHeTHas cpeaia, yaapHble BOJI-
HBI (MepIIaHUs, paccestTHUe U3TYyUSHHST KOMITAK-
THBIX UCTOUYHHUKOB).

1.4. ConHEYHO-3eMHbBIC CBSI3U, KOCMUYEC-
Kasl Toroja.

1.5. FOnurep.

1.6. Ipyrue nnanetsr (CatypH, SED —
Saturn Electrostatic Discharges).

1.7. Jlyna (MeToa MOKPBITHH, JIOKAIIHS, U3Y-
YeHUE TypOYIIEHTHOM MIa3Mbl OJIFIKHETO KOCMO-
ca, 30HIMPOBAHNUE; TIOUCK BTOPUYHOM 3MUCCUN
KOCMHMYECKUX JIyueil BBICOKUX SHEPIUid).

1.8. MoHocdepa, maraurocdepa (rmaccus-
HbIE, AKTUBHBIE METO/IBI).

1.9. AT™MocdepHbIe TUBHH KOCMHUYECKUX
Jyueii ¢ sHeprueit ~10°! 5B.

2. TamakTuka.

2.1. OCH.

2.1.1. KaprorpadupoBanue u ToMorpa-
dus KocMudeckux nydeii (~10" 9B) s usy-
YEHUSI UX pacIpe/ielieHus], CIIeKTPOB, MPOUC-
XOKICHHMSI.

2.1.2. Criexrpanpabie uccienoanus OCH
JUTS TIPOBEPKU TEOPUM YCKOPECHUS yJIAPHBIX
BoJiH, sBoonn OCH, ux B3anmMoAeicTBUS
C OKpy’Karolei cpenoi.

2.1.3. OCH u pacnpezaeieHie HOHU30BaH-
HOT'O Ta3a B MEX3BE3/IHON cpeJie.

2.1.4. Pacmpenenenne rajakTHUECKUX
OCH c paccrosiHueM.
2.2. O6nmactT MOHU30BAHHOTO BOJIOPOJIA
H I, nucnonp3oBanue X KaK 30H/10B /1715 TOMOT -
pacdum 00BEMHON MIIOTHOCTH HETETUIOBOTO M3-
JTyYeHUSL.
2.3. Mex3Be3aHas cpena.
2.3.1. PekoMOMHAIIMOHHBIE PAIUOIMHUN
yrieposa.
2.3.2. CrieKTpalIbHbIC JIMHUT IPYTHX THITOB.
2.3.3. PacnpocTpaHeHue, paccesiHue v Io-
[JIOIIEHNE PAUOBOIIH B MEXK3BE3IHOM CpeJIe;
MEX3BE3IHbIE MEPLIAHUS.
2.4. Ilynbcapsl.
2.5. HeliTpoHHBIE 3B€3/Ibl U X OKPYKEHUE.
2.6. /IBOliHBIE PEHTT€HOBCKHE HCTOUHHUKH.
2.7. DK30IJIaHETHI.
2.8. AKTUBHBIE 3BE3/IbI.
2.9. TpaH3UEHTHBIE SBJICHUA.
2.9.1. 'uranTckuie UMITyJIbChI MYJIbCAPOB.
2.9.2. KorepeHTHast BCIUIECKOBASI SMUCCHST
OT 9K30TUIAHET Y AKTUBHBIX 3BE3/I.
2.9.3. PagmomnociecBeueHne B MarHeTapax.
2.9.4. PammomniociiecBeUeHNE TaMMa-BCIUTeC-
KOB.
2.9.5. boicrpas smuccus ot OCH u uc-
TOYHUKOB TaMMa-BCIIJIECKOB.
2.9.6. MUKpOKBa3apsbl.
2.9.7. BropuuHas sMuccusi pa3HbIX TH-
ITOB KOCMUYECKHUX JIy4el BBICOKMX SHEPIHUI.
3. MeTarajakTuka.
3.1. Bcenennasi ¢ GOIBIIMMHA KPACHBIMU
CMEILEHUSIMU.
3.1.1. ITonuble 0630pHI HEOA.
3.1.2. Paguorayiak TUKY C OOJIBIITUMH Kpac-
HBIMHU CMEIICHUSIMHU.
3.1.3. T'anakTUKU aKTUBHOT'O 3BE3/1000-
pa3oBaHUS.
3.1.4. PalnONCTOYHUKHY C KPYTBIMU CITIEK-
TpaMU KaK PeIUKTOBbIe OOBEKTHI BeermeHHOM.
3.1.5. OGHapy>xeHue U N3yueHne MePBbIX
CYTepPMACCUBHBIX YEPHBIX JBIP.
3.2. Droxa pernoHU3alIHH.
3.2.1. Ilouck obmacreit morsommenns H 1.
3.2.2. O6Hapy:xeHue NpoCTPAHCTBEHHOM
U CHEKTPAIbHON CTPYKTYPHI.
3.3. DBoumoLus KpyIMHOMACIITa0OHOU CTPYK-
TYpBL.
3.3.1. Paguoranaktuku npu z>1 mera-
MapceKOBBIX MACIITA00B.
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3.3.2. Paguorano.
3.3.3. TOMIICOHOBCKOE paccessHue CKOII-
JICHUSIMU Ta3a U MEXTaJaKTH4YeCcKasl cpe/a.
3.3.4. PemukToBas BeeneHnast; )KU3HEHHBIN
LUKIT PAUOTATIaKTUK, aKTUBHBIX SAEP; CTPYK-
TYPBI JDKETOB; (POPMUPOBAHUE CKOTIIICHUI.
3.3.5. CxoruteHus CITMBAIOIINXCS TAJTAKTHK
1 OCOOEHHOCTH KPYIMHOMACIITAOHOU CTPYKTY-
PbL, uaeHTUGUIIpYyeMbIe ¢ U GY3HOMH CHHXPOT-
POHHOI 3MHCCHEH.
3.3.6. M3yyeHne sMUCCUM CKOTIICHU 15
TTOMCKA TEMHON MaTEPUH CITUBAIOIIUXCS CUCTEM.
3.3.7. VI3ydyeHue mpoueccoB CaMOIOIIIO-
HIEHWS, pacIpelelIeHUs] HU3KOIHEPTUUHBIX
3JIEKTPOHOB, MATHUTHBIX TOJICH, CITMBAFOIINX-
sl yIApHBIX BOJIH B PAIMOTAJIAKTHKAX M B CKOTI-
JICHUSIX C SHEPTUSIMH PEISITUBUCTCKUX YACTHUIL
mo 10" 2B.
3.4. TemnnoBoe U HETEIIOBOE W3IIyYeHHE
B OJIMOKaMIMX rajakTUKax.
3.5. KoMIakTHbIC paIMOMCTOUYHHUKHU B OJIH-
KANUIINX TalaKTHKaX.
3.6. PaccesiHrie B MeXXTaTaKTHUECKOH CpeJIE.
4. AKTUBHAs U TpaH3ueHTHas BcereHHas.
4.1. IlomHble mOoNroBpeMeHHbIE 0030PpbI Heba
JUTSL JETEKTUPOBAHUS CIIOPAINIECKUX I(D(HEKTOB.
4.2. duznka KoJiarca U B3pbIBa.
HMHTepecHO OTMETUTH, UTO MIEPEeUeHb OOBEK-
TOB ucciaegoBannii Ha YTP-2 u YPAH (cMm.
puc. 8) mepeKphIBaeT OCHOBHYIO YacTh MpHBe-
JICHHOT'O CITHMCKA, ITPEJICTABIIEHHOTO B 60J1ee pas-
BEPHYTOM BHUJIE, T. €. C YKa3aHUEM He TOJIbKO
00BEKTOB (yuacTKOB HeOecHOH cdephl), HA KO-
TOpPBIE OY/IET HANIPABIISITHCS PAMOTEIIECKOTT JTSI
OIIPE/IEIIEHU S YIHEPTETUUECKUX, IIPOCTPAHCTBEH-
HBIX, CIEKTPAJIbHBIX, BPEMEHHBIX, ITOJISIPU3AIH-
OHHBIX XaPAKTEPUCTHUK UX PATUOU3ITYUCHHUSI, HO
1 HEKOTOPBIX (PU3MUECKUX MTPOOIIEeM, KOTOPBIE
OyIyT pelaThbcs B pe3ybTaTe UHTEPIIPETAIIUN
HAOTIOACHUIA.

5. IlpumeHenue KpynHelIux B Mupe
JIeKaMeTPOBBIX PAIHOTEIECKOMNOB J1JIsl
anpoOauuu u pa3Butusi konuenmu LOFAR

[TpencraBnisieT HHTEPEC CPABHEHUE OCHOBHBIX
MapaMeTPOB CYIIECTBYOIINX CUCTEM U Oy TyIITNX
TUTAHTCKUX pauoTeieckonos (Tadm. 3). B mep-
BYIO OY€pE/Tb, HOBBIE CHCTEMBI OYIyT OTJINYATh-
¢Sl CYLIECTBEHHO OONIBIINM KOJIMYECTBOM CTaH-

M. DTO 3HAYUTEIILHO YJIYUIIUT KAaueCTBO
kaprorpadupoBaHus. 3aMETHO PACIIMPUTCS
Mana3oH 4acTOT, YBEIUUYUTCS KOJIUYECTBO
9JIEMEHTOB B aHTEHHE U, COOTBETCTBEHHO, €€
apdexTrBHas miomans. B padorax [27, 28]
B pe3yibTaTe CpaBHEHUS NMapaMeTPOB CyIIe-
CTBYIOIIIUX U OYyIIUX UHCTPYMEHTOB CIIeIaH
BBIBO/T O TTOBBIIIICHUN YYBCTBUTEIIBHOCTH M pa3-
permaroineii CnocoOHOCTH MTOCIIEAHNX Ha 2-3 T10-
psnka. Heo6XoauMo yTOUHUTH 3TU JaHHBIE.
B wactHOCTH, HE yTOMUHAETCS peasibHO Pado-
taromass PCIb-cuctema YPAH, cocrosimas
13 5 CTAHIUI C pa3MepaMu, He yCTYITAIOIIUMU
pasmepam ctannuiit LOFAR u LWA, u nmero-
masi MakcuMaiibHyro 0a3y 950 km. [TomHo1eH-
Hoe kaptorpadupoBanue (M3mMepeHUs (pasbl)
Ha yactoTax meHee 30 MI'u nmpeacrasisieTcs
MpOOJIEMATUYHBIM U3-3a BIUSIHUS HOHOC(EPHI
u nomex. Tem He menee cucrema YPAH naer
LIEHHYIO0 HH(POPMAITUIO O CTPYKTYPE UCTOYHU-
KOB TIyTE€M U3MEPEHHSI MOJTyJICH (PYHKIIMY BU-
JIMMOCTH ¥ KOMITBIOTEPHOT'O MOJIETUPOBAHMSL.
ITpu aTOM yriI0BOE pa3pelieHne JOCTUTAET eH-
HUII CEKYHJI, YTO TOJITBEPXKIEHO IKCIIEPUMEH-
tanbHO. [TpuBoaMMast BechbMa BbICOKas (IIyk-
TyallMOHHAS YyBCTBUTENTLHOCTD Y TP-2 (~5 SIH)
peanuzyeTcst JyTst TToJIoCkl Beero Jiuiib B 10 k11
U MaJioi mocTostHHOU BpeMenu (60 c) Oaro-
naps 6osboi agpdexkTuBHON mromaau. [1pu
HAOIIO/IEHUSIX PAITUOUCTOYHUKOB KOHTUHYY-
Ma peanbHasi YyBCTBUTEIBHOCTH PaIMOTETIEC-
KOIa OTPAaHMYMBAETCS HE 3TOU BEITUYUHON,
a a¢dexTom crytbiBanus. [Ipu mmpune aquar-
pamMMbl HarpaBiieHHOCTH YTP-2 25 yrioBbIx
MUHYT Ha yacTtoTe 25 MI'11 1 u3BecTHOM (IIpH-
MEpPHO) MPOCTPAHCTBEHHOM pacHpeneIeHun
HMCTOYHMUKOB BO BeeneHHOM BeTMurHa 3TOro 3¢-
dexra cocraBnser ~5 SH. O4eBUAHO, UTO NMPU
m3MepeHusx Ha cucreme YPAH creneHb Iy ThI-
BaHUs OyJeT Hwke (BeposTHO, meHee 1 SIH),
U €€ MPEICTOUT OMPEACTUTh PACUCTHBIM MTyTEM
1 9KCIIEPUMEHTAIbHO. B ciyyae HaGmroneHni
Ha YTP-2 Takxke Haszpena HEOOXOIUMOCTH
rnepecMoTpa BIUSHUS d(hdeKTa CIyThIBAHUS
(BepOSITHO, OH OKQ)KETCSl 3AMETHO HIKE) B CBSI-
3U C HOBBIMH JIAHHBIMH O ITPOCTPAHCTBEHHOM
pacrpenesIeHul ICTOYHUKOB, COBEPIIICHCTBOBA-
HUEM CPEJICTB U METO0B perucrpanuu. Bmec-
T€ C T€M, €CTh MHOXECTBO OOBEKTOB U SIBIICHUI
(cMm. puc. 8), HaOMIOAEHUST KOTOPBIX HE Orpa-
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Tadomuua 3. Cpagrernue napamempos cyujecmgyowux u 6y0yuwux HU3KOUACMOMHbIX UHCIPYMEHNO08

IMapamerp VTP-2, VPAH LOFAR, LWA
Jwuarmazon yacror, MI'1q 8+32 10+ 240 (20+80)
Yucno craHumit 6 100 (50)
ITosnHOE YKCII0 3J1EMEHTOB ~3000 ~13000
IToxHOE YnCIIO TIEMEHTOB
Ha OJIHY IOJISIPU3ALHUIO ~4000 ~26000
Yucmo 371eMEHTOB Ha CTAHITUIO 96...1440 128 (256)
Pasmep cranmun 28%240 m...60x1900 m ~100x100 m
MakcuMaibHasg 0a3za, KM 950 ~400
MunumanpHas 6a3a, KM 0.5 ~1
MakcuMaibHOE YIIIOBOE pa3pelieHue ~1” ~3
ITosne 3pennus 2...20° BCsl rosrycdepa
DJIEKTPOHHOE yIIpaBIicHUE ecTh ecTh
(£80°) (MHOTOJIy4EBOCTh Ha MoJychepe)

IMonspuzanus

MakcumanbHast HaOJrogaeMast
nmonoca, MI'ng

CnexTpanpHoe pazperieHue, kI
BpemenHnoe pasperieHue, Mc

MaxkcumanbHas CyMMapHast
addexTuBHas mIommaab (25 MI'), m?

IIpeaen 4yBCTBUTEIBHOCTH 11O
3¢ beKTy CryThIBAHUS TSI TOUEYHOTO
WCTOYHMKA KOHTHHYYyMa (25 MI'm), MSH

UyBCTBUTEIBHOCTD VTSI PaIHOU3ITYICHHSI
6e3 adekTa crryThIBaHUS
(25 MTI'u, t=14, B=4 MI'n), Mmfu

2 nuHeHHbIe (4 CTaHIIMH)

2 JIMHEWHBIE

10...20 32
0.1...12 <1

1...100 1
~200000 350000...900000

<1000 <1

~10 ~1.5

HIUUMBatoTCs 3QdeKkToM cryThiBanus. B aTom
clIydae ToJioca aHajIu3a U/uiy BpeMsl HHTEeTPH-
POBaHMS MOTYT OBITh 3HAUUTEITLHO YBEITMYCHBI
(Gompmast mMAMma30HHOCTh M BO3MOYHOCTH
JUTUTEIIBHOTO COMPOBOKACHUS PAMONCTOYHU-
Ka MO3BOIISIIOT cAenath 3To Ha YTP-2), T. e.
MOTYT OBITh, HAIPUMEP, TAKUMH XKe, KaK Mpu
oueHke uyBcTBUTelbHOCTH LOFAR u LWA:
B=4 MI1, t=1 4. B atom cinyuae oTimuue
B UYBCTBUTEJIBHOCTU OYyIET ONpenensiThCs
TOJIbKO pa3Huliell B 3 (HEeKTUBHBIX TUTOIIA/ISIX
VI JAXKe PA3HUIIEH B KOJMYECTBE OTACTBHBIX
n3nyvareneit. Kak Bunno u3 tabin. 3, 3To ot-
JINYUE COCTABIISIET 4-5 pa3 Aj1s OJTHOM MOJISIpHU-
3aIlUU U JIOCTUTAeT 6-7 pa3 B cllyyae MCIOIb-
3oBanus 06eux nomspuzaimii LOFAR u LWA.
IloguepkHeM elie pas3, YTO TAKOE CPaBHEHUE
CMPABEUTMBO TOJIBKO I MCCIEIOBAHUN TeX

00BEKTOB, T1e 3h(}EKT CIyThIBAHUS OTCYT-
crByet. [IpuMmepaMu Takux OOBEKTOB SIBIISI-
IOTCSI, B YACTHOCTH, MYJbCAPbl U MEXK3Be3/I-
HbIE PEKOMOWHAIIMOHHBIC JIMHUU. B peaibHbIX
skcniepuMenTax Ha Y TP-2 61t peasin3oBaHbl
napameTpsl T=8 4, B=12 MI1 (mynbcapsbr)
u ©=>5000 gac, B=1 kI (;tunum), uto odecrre-
YUJIO YYBCTBUTEIBHOCTHh B HECKOJIBKO MSH.
B 3amauax kaprorpadupoBaHus paauouc-
TOYHMKOB KOHTHHYYyMa Ha 4acTOTaX MEHee
30 MI'11 4yBCTBUTEIHLHOCT HOBBIX MHCTPYMEH-
TOB OyJIeT, BeposATHO, B 100 pa3 IpeBhIIIATh UyB-
creutenbHOCTh YTP-2 u YPAH. Peanmuzanus
MOTEHIIUATIBPHOM YyBCTBUTEIIBHOCTH HA ITUX Ya-
CTOTax 3aTpyJAHEHA TAKXKe BIUSHUEM 3eMHBIX
MOMeX U MOHOC(HEPHI.

Takum o0pazom, LOFAR u LWA 110 Bcem
rapamMeTpam (B pa3HOU CTEIeHN) TPEBOCXOISAT
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CYLIECTBYIOIIME CUCTEMBI U UX CO3JaHUE aKTY-
alTbHO, 0OOCHOBAHHO U CBOeBpeMeHHO. Oco00
CIIelyeT OTMETUTH HOBYIO UICOJIOTHIO U HOBYIO
HaOTI0TaTEILHYIO MAPAUTMYy OyayIINX Tee-
CKOIIOB: pa3BuTOE “software” W mMpakTHYECKU
BCEHAIIPABJICHHBIII MHOTOJIyY€BON OJTHOBpPE-
MEHHBI MOHUTOPHHT.

BmMmecte ¢ Tem cylinecTBYyOIIME CHCTEMBI eIIle
HE McUepIiajyi CBOMX BO3MOXHOCTel. Paaunore-
neckomnbl YTP-2, YPAH u npyrue HU3k0o4acToT-
HBIE TEJIECKOITBI, a TAK)KE MCCIIEIOBAHUS HA HUX
SIBJISTIOTCSL XOPOIIUM “TIPEKypcopoM’ Oy IyIImX
MHCTPYMEHTOB M HcceqoBaHni. OpraHus3aimm,
CO3/IAI0IINE HOBbIE WHCTPYMEHTHI, HE UMEIOT
IKCIIEPUMEHTAIIBHON 0a3bl U BO3MOXKHOCTEH
paboThl B HU3KOYACTOTHOM JHMAIa30HE, 33 HC-
KiaoueHueM cucreMbl VLA, paboraromeit
Ha yactoTe 74 MI'11. D10 3aTpyAHSIET TEKYIIYIO
MPOBEPKY CHEMU(PHUECKUX [UTS [UTHHHOBOJIHO-
BOH paoacTPOHOMHUHU ACTPODU3UUECKUX,
METOJTUYECKUX, TEXHUIECKUX UJIEH U TIOJIXO/IOB,
HEOOXOAMMBIX JIJIs1 pa3paboTKU U MPUMEHEHUS
OyIyIIMX TUTAaHTCKUX PaTUOTEIIECKOIIOB HOBO-
ro nokosneHusi. KpoMe Toro, mpu peanuzaivu
CTOJIb B&XKHBIX, CIIO’KHBIX M TOPOTUX ITPOEKTOB
HEOOXOTMMO MAaKCUMAITBHO MCIOJIB30BATh CYITIe-
CTBYIOIIMI MUPOBOM OIIBIT U JOCTHKEHUS B ac-
TpO(U3NUECKUX HCCIICAOBAHUSX, AIAPATHBIX
U METOJIMYECKUX pa3paboTkax. B aToil cBs3u
B P1 HAHY co3nana KoHIENIus MpuMeHEeHUsT
KPYIMHENIINX B MUPE PAJTUOTEIIECKOTIOB JIs
YTOUHEHMS ¥ COBEPIIEHCTBOBAHUS HAYYHOM ITPO-
rpaMMbl OyIyIIUX MCCIIEIOBAHUMN, YITyUIIEHUS
METO/IOB HAOIIOJICHNH, HAPABIEHHBIX, MPEX-
JIe BCEro, HA CHUYKEHUE BIIMSIHUSI TIOMEX U MOHO-
cdepbl, ONTUMHU3AINN TEXHUYECKUX XapaAKTePH-
CTHIK U TIPUHITUTIOB MTOCTPOCHUS PETUCTPUPYIO-
IITUX CPEICTB M HOBBIX PaHOTEIIECKOTIOR [13, 29].
Ota AeSTeIbHOCTb 0I00peHa Pa0aCTPOHOMHU-
YECKUM COOOIIIECTBOM M TOJIIEP)KaHa TPAHTOM
INTAS - 03-5727 “IIpumMenenre KpymHEHIINX
B MHUPE JIeKaMETPOBBIX PAJUOTEIECKOIIOB ISl
anmpoOanyu u pa3Butus KoHuenuu LOFAR”
(Yxpauna — @panims — ABctpust — Poccus).

BwMmecte ¢ TeM posib YKpauHbl B IEPCIIEKTUB-
HOM Pa3BUTUU HU3KOYACTOTHOW pagnoacTpo-
HOMHUHU HE OTPAHUYUBAETCS] TOJIBKO 3TUM IOJ-
xosioM. Mmeercst BecbMa aKkTyallbHASI U Pealb-
Hasi BO3MOXHOCTb CO3JIaHUsI B YKpauHe ellle
OJIHOT'O TUTAHTCKOT'O HU3KOYACTOTHOTO PaTNO-

TEJIECKOIIa HOBOT'O NOKOJIeHUs. OCHOBAHUS AJ1s
3TOI'O OYEBM/IHBIL:

— aKTyaJIbHOCTB CTOSIIINX aCTPOPUIUIECKIX
3aJla4 U BO3MOYKHOCTb HUX PEIICHHUS] TOJIbKO
C IIOMOUIBIO TMTAHTCKUX UHCTPYMEHTOB;

— 9KOHOMMUECKAsl U HAYUYHO-TEXHUYECKas
11e51ec000pa3HOCTh OOECIEUeHHs] CaMO OO0JIb-
110# 3(h(heKTUBHON TUIOLIAAM UMEHHO Ha HU3-
KHX 4aCTOTax;

— COBPEMEHHBIE TEXHUUYECKHE CPEJICTBA
1 JIOCTW)KEHUS HauboJiee MPOCTO U €CTeCTBEH-
HO BHEAPSIIOTCS] B HU3KOYACTOTHYIO PAJINOACT-
POHOMUIO;

— HEOOXOJMMOCTh CO3MIAHUs PpsiJia TUTAHTC-
KHX PaJIMOTEIIECKOIIOB PA3THUAIOIIEHCS KOH(DH-
T'ypalyy B pa3HbIX TouKax 3eMHoro mapa (CILIA,
lomnangust — co3paercs; ABcTpanus — OyneT
co3/aBaThCs; YKpauHa — ?);

— BBICIIIME B MUPE MOTEHUHUAT U IPUOPUTET
YKPAUHCKON JEKaMETPOBOM paIM0ACTPOHOMUM;

— MHTEPEC U MOJJIEP)KKA MUPOBON paano-
ACTPOHOMMUECKOH OOIECTBEHHOCTH U TECHOE
MEXIyHAPOIHOE COTPYIHUYECTBO;

— HOBBIC pa3pabOTKU U “HOYy-Xay”’ yKpauH-
CKHX PaJi0acTPOHOMOB;

— HaJWM4ue IUIoIIAaan IJIsl pa3MeIleHUs] UH-
CTPYMEHTOB;

— YMEpeHHbIH 00beM TpedyeMoro ¢puHaH-
CHpOBAHUS;

— CO3/IaHME€ HU3KOYACTOTHOTO TEJIEeCKOoNa
SBIISIETCS. HAYKOEMKOM, 2 He TEXHOJIOTMUYECKH
€MKOH 3aJayeil, UTO MOAXOIUT [JI1 YKpauHbI
yKe ceiyac;

— IIOJIHO€ OTCYTCTBHUE HAYYHOI'O, TEXHHUYEC-
KOTO, ((MHAHCOBOT'O M IKOJIOTUYECKOTO PUCKA;

— BO3MOJKHOCTb UMETh U MPSIMbIM 00pazoM
HCIOJIb30BaTh COOCTBEHHYIO YHUKAJIbHYIO 3KC-
MEPUMEHTATbHYTO (PU3UUECKYIO YCTAHOBKY (““WH-
TEpHET-HAyKa” HE €CTh ONTUMAJIbHBIN MyTh /151
Pa3BUTON ITMBWJIN30BAHHOU JIEP)KABBI);

— COXpaHEHHME U pa3BUTHE JUAUPYIOIICH
por YKpawHbl B JaHHOW 0OJacTu (pu3udec-
KO HAyKH.

IIpennoxenns PU HAHY 1o co3manuro
HOBOM HU3KOUYACTOTHOHN pagnoacTpOHOMUYEC-
KON CHUCTEeMbI MOAAePKaHbl MOCTAHOBJIEHUEM
[Mpesunnyma HAH Vkpaunsr ot 26.12.2000,
OTKPBIBIIETO TIEPBBIN 3TAIl pabOT U COOTBET-
cTBylolee (puHaHCUpoBaHue. B Hacrosiee
BpEMsI SKOHOMUYECKHE MPOOIEMBbI CIEPKUBA-
IOT pa3BUTHE paboT.
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ITpu GONBIIIOM KOJMYECTBE 3JICMEHTOB HO-
BbIX MHCTpyMeHTOB (mo 20000) obmmas cro-
UMOCTB OY/IET OIPENENAThCS CTOMMOCTBIO OT-
JIETbHOTO aHTEHHOTO 3JIEMEHTa B PEIIETKE.
B Hacrosiiiee BpeMst mpeicTaBiIsieTes: epCrek-
TUBHOM Wiesl PUMEHUTh aKTUBHBIH (CO BCTPO-
SHHBIM YCHJIUTEJIEM ) aHTEHHBIN 3JIEMEHT MaJIOH

JUTMHBL. Puc. 9 WuIIOCTpUpyeT BO3MOXKHOCTD
Oosee mpocToit peanmmu3anyu O00JbIION 3 dek-
THUBHOM TUTOIIATM aHTCHHBI-PEIIIETKH Ha CAMBIX
JUITMHHBIX BOJIHAX (KOJIMYECTBO 3JIEMEHTOB
N ~]/?»2), a TakXe 3JICKTPOJIMHAMHUYCCKHI
“napaJiokc” — KOPOTKUH M3JTydaTelb (JIUTONh
I'epira) cobupaeT AMeKTPOMarHUTHYIO SHEPTHIO

Puc. 9. Aumennvi-peutemxu u3 noay80aHOBbIX U KOPOMKUX OUNOEL
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MPUMEPHO C TOM K€ TUTOIIAJTU, YTO U TTOTYBOJI-
HOBBIN nmoib. [1og00HbBIE AaHTEHHBI TUPOKO
HCTIOJIB3YIOTCS B MOOMJIBHBIX TeledoHax,
ABTOMOOWJIbHBIX TTPUEMHHKAX U T. 1., OJTHAKO
13-32 HU3KOW YYBCTBUTEIBHOCTH OHM IMOKA
HE HAIlUTM TIPUMEHEHUS B ParoacTPOHOMUMU.
B P HAHY paspaboran 3¢ peKTUBHBIN
BapUAHT TAKOTO AJIEMEHTA, OTIIMYAFOIINIACS BbI-
COKOH UyBCTBUTEIILHOCTBIO, IIIMPOKUM JIUAITa-
30HO0M yactoT (10+80 MI '), momMexoycTonyu-
BOCTHIO, JierieBu3HON (MeHee S50 TpH.).

Hns Gonee meTalbHOTO M3YYEHHS] TAKOTO
nojaxoaa Ha obcepBatopun YTP-2 cozgana
30-a71eMeHTHas aHTEeHHA-pelIeTKa U3 aKTHB-
HBIX 351eMeHTOB [30, 31] — mepBas akTUBHASA
aHTeHHA B paguoacTpoHomuu (puc. 10, mBeT-

Has BcraBka). Kpome Toro, peannsoBana erie
OJ/THA YHUKAJIbHASI BO3MOXKHOCTD — JUTsI OTIpe/ie-
JICHUS TApaMEeTPOB PeIIeTKH U aHTEHHOTO dJie-
MEHTa MPOBE/ICHO CPABHEHHE C PEIIETKOM TOY-
HO TaKOM e KOH(HUrypaluu, “BbIpe3aHHON”
u3 paauoteneckona Y TP-2 u cocrosiieit u3 uae-
aJIbHBIX ITUPOKOIIOJIOCHBIX (HO BeChMa JI0PO-
TUX) ITOJTYBOJIHOBBIX urtoniell. Hu B ogHOM Ipy-
TOM YUPEKICHUN MUPA TaKOe HanboJiee 00beK-
TUBHOE UCCTIEIOBAHUE MMPOBECTH HEBO3MOXKHO.
HcnpTanus mokazanu, 4To HOBOE HAYUYHO-TEX-
HUYECKOE PelIeHHE 10 UyBCTBUTEIIHLHOCTH HE yC-
TyHaeT CTapoOMYy, a IO BCEM OCTAILHBIM Tapa-
MeTpaM 3HAYUTEIBLHO €r0 MPEBOCXOAUT. ITO
WUTFOCTPUPYET, B YACTHOCTH, puc. 11, Ha KOTO-
POM MPUBEJICHBI TMHAMUYECKHE CIIEKTPHI CITO-

Puc. 11. Junamuuecxue cnekmput cnopaoudecxkoeo paouousnyuerus Coamya, nosyyeHHble Ha HOBOIl peemie
(6sepxy) u na 30-snemenmnoii yacmu paouomeneckona YTP-2 (enu3zy)
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pamudeckoro paguonsnyyenust CojHIA B qua-
nazoHe 18+30 MI'1, nmosy4yeHHbIE OJTHOBpE-
MEHHO Ha HOBOU 30-371eMEHTHON peIieTKe
Y Ha aHAJIOTMYHOM IO pasMepaMm M KOH(pUry-
paiu ctapoM oopasiie.

OpHoit u3 3a1au mpoekta LOFAR sBrsiercst
paarosoKanus coHeuHor Koponsl 1 CME, uto
BXHO TSl U3YYEHHSI COTHEYHO-3EMHBIX CBSI3e
1 KOCMHUYeCKON moros! [32]. DTa umest o0cyx-
naetcs taxkxke B nmpoekte LOIS (LOFAR
outtrigger in Scandinavia) [33]. [IpoGHbIe 3KC-
MEPUMEHTHI HA HU3KUX YaCTOTaX ISl JIOKAIIUN
Comnnna u JIyssl (cM. puc. 8) ObUTH MPOBEACHBI
B OucratuueckoMm pexume CYPA-YTP-2.
N3-3a HU3KON 4YaCTOTHI M3IIYYECHUS CHCTEMBI
CYPA (makcumym 9 MI 1) sKcriepuMeHTbI ObLTH
YCIIEIIHBIMM TOJIBKO 1151 JIyHeI [31]. OT™MeTHM,
YTO, UCTIOJIB3YSl CPABHUTEIIHHO CKPOMHBIE CPE/I-
CTBa, JII0OYI0 U3 MpueMHbIX aHTeHH Y PAH mox-
HO MHBEPTUPOBTH B NIEPEIAIOIILYIO (0OpaTUMO).
ITpn ypoBHE mapuuaabHONH MOIIHOCTH BCETO
1 kBT Ha 371eMeHT cyMmMapHasi MOIIIHOCTh COCTa-
BUT 0.2+1 MBT. Takoro ypoBHs cUrHaJIa B He-
MPEPHIBHOM PEXUME MTOKA HUTJIE PEasTU30BAHO
He ObUT0. YKa3aHHAsT MOJICPHU3AIHS TIO3BOIUT
MMPOBECTH YHUKATbHBIE PAIUOIOKAITMOHHBIE JK-
CIIEPUMEHTHI yXKe ceiiuac Ha MMEIOITUXCS HU3-
KOYACTOTHBIX PaJMOTEIECKOIAX 1, 9YTO OCOOEH-
HO MHTepecHo, ¢ Oymymer cuctemoir LOFAR.

Ha ocHOBe omucaHHBIX IPUHIIAIIOB ITPE/I-
CTaBJISIETCS 1IEJIECOOOPA3HBIM CO3/IaHUE B TIEP-
BYIO Ouepeib OOJIBIIION COCPEIOTOUCHHON MTPH-
€MHOI PEeIIeTKN pa3MepOM HECKOJIBKO KHJIO-
MeTpoB ¥ 3(pekTUBHON IIomAABI0 1 MITH M2,
B LOFAR u LWA He npenonaraeTcsi CTOJIb
OoJpIIoe KoMnakTHoe “sapo”. C ero momo-
b0 BO3MOXHO Oojee s pexkTuBHOE, YeM
panee u yeM B LOFAR u LWA, pemeHue
OOJIBIIIOTO KOJMYECTBA AKTYaJIbHBIX aCTPO-
(usmyeckux 3amad (CM. puc. 8, IyHKTHI OTMe-
yeHHbIC “*”"). Ha puc. 12 moka3zaHo BO3MOX-
Hoe (cinyuaiinoe) pa3merenue 100 cyopereTox
pasmepoM 100x100 M kakgast Ha oOcepBaTo-
pun YTP-2. 9T0T pucyHOK He SIBIISIETCSI OKOH-
YaTeJIbHBIM BAPUAHTOM IOCTPOCHUS] HOBOU
AHTEHHBI, OH JINIIb WITIOCTPUPYET BO3ZMOXK-
HOCTb pa3MeIIeHUs] UHCTPYMEHTA CyMMapHOH
mIomaapio 1 km? (1 1axke OoJiee) HA TEPPUTO-
pum obOcepBaTopruu. YKpanHa o0iaiaeT BhI-

COKUM TIOTEHITMAJIOM B OOJIACTH pa3paboTKu
ONTUMAJIHLHBIX KOHPUTYPAII AHTEHH U UHTEP-
(bepomeTpoB [34], KOTOPBII MOXKET OBITH HC-
MOJIb30BAH NP CO3/IAHUN HOBBIX paiOTeIec-
kornoB. OnucaHHbIE TPUHIMIBI MOTYT OBIThH
MMPYMEHEHBI TAK)KE TS yBETTMUCHHM S TUTOIA IeH
Bcex aHTeHH YPAH wu crpouTenscTBa JI0I10I-
HUTEBHBIX JICHIEBBIX AHTEHH CPETHErO pa3Me-
pa (~100x100 m) Ha TeppUTOpUM YKPAUHBI.
B npuHIMnIe Takas cucTema I0 rmapaMmerpam
U BO3MOXHOCTSIM OYJIET ITPEBOCXOAUTH CTPO-
smuecsi LOFAR 1 LWA.

6. HuzkouyacToTHasi painoacTpoHOMHus
KOCMHY€CKOro 0a3upoBaHust

EcTh HECKOIbKO yOEaUTETLHBIX MOTHUBOB
B TIOJIB3Y BBIBOJIA ACTPOHOMMUYECKUX HHCTPY-
MEHTOB (TEJIECKOIIOB PA3INYHbBIX TUATIA30HOB
BOJIH, Pa3HOOOPA3HBIX JATIYMKOB) B KOCMUYEC-
Koe mpocTpaHcTBo. (BHEaTMOCchepHas acTpo-
HOMUS Bcerja Oblla OAHOW M3 OCHOBHBIX 3a-
Jlad KOCMUYECKO esiTenbHOCTU.) Bo-11epBbIX,
3TO HEOOXOJMMOCTh MPHUOIM3UTHCS K OObEK-
Ty WCCIIEIOBAHNI U pean3aiis BO3MOKHOC-
TH TIPOBEIEHUS M3MEpeHuH in-situ. 3a Bpems
KOCMHUYECKOH 3PbI ObIJIO MHOYKECTBO TTOI00HBIX
muccuil. B Hacrosiiee Bpemsi, B YaCTHOCTH, yC-
TEIIHO PeasTn3yI0TCs MPOEKThI “Mars-Exspress”,
“Cassini-Huygens”, “Rozetta”. OueBumHO, 4TO
9TOT TOJIXO/ OCYIIECTBUM TOJBKO JIJIST OOBEK-
TOB COJHEYHOH cuctembl: CoJHIIA, TUTAHET,
KOMET, aCTEpPOMIOB, MEXKIUIAHEHTHOMN CpPEIbI.
Bropas 1ienb — yxo OT HEraTUBHOTO BITMSTHUS
atMoceps! 3emimn. Kak nsBectHo, atmochepa
UCKaKaeT HaOoieHnst B 60JIbIEN YacT 3J1eK-
TPOMArHUTHOTO CIIEKTPa — OT CyOMIJUTUMETPO-
BBIX BOJIH /IO TaMMa-/IMana3oHa, a B OOJIBIINH-
CTBE CITy4yaeB JIeNIaeT Ha3eMHbIC HAOIIOACHUS
(maske BHICOKOTOPHBIE, CAMOJIETHBIE M a9POCTAT-
HbIe) BOoOOIEe HEBO3MOXKHBIMU. [Tpumepamu
BHEATMOC(HEPHBIX ACTPOHOMUYECKUX ITPOEKTOB
spisiiorcst HST (Hubble Space Telescope) B on-
tyeckoM 1 GRO (Gamma Ray Observatory)
B raMMa-auamna3oHe. BpicokouactoTHas pa-
JTIMOACTPOHOMMSI OTKPBIIA €IIIe OJHY BO3ZMOXK-
HOCTh HMCHOJB30BAHUS KOCMHYECKOTO TPO-
CTPaHCTBA. DTO HA3EMHO-KOCMHUYECKAs PAHO-
nHTephepoMeTpHs, KOT/Ia HEOOXOIMMO pean-
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Puc. 12. IThan 603Mm021cH020 pasmeueHus: HUSKOUACMOMHOU AHIMEHHbL NI0waobio 1 min m? Ha meppumopuu Y TP-2

30BaTh 0a3zy, OOJIBIIYIO TUaMeTpa 3eMJTH, U TTO-
JIYUYUTHh HAUBBICIIIEE YIIIOBOE pa3pelicHue (CM.
pasnmen 2). Yxe ocymectsieH npoekT VSOP,
TOTOBSITCSI HOBBIE BITCUATIISIONINE MPOCKTHI.
Haxownern, ocobast cutyanusi CKJiaJbIBaeTCs
B PaJIn0aCTPOHOMUU MPE/IEITbHO HU3KUX Jac-
TOT — B JIEKAMETPOBOM-TEKTOMETPOBOM JTHa-
nmazoHe BojH. Ha vacrorax 10+30 MI'1 Ha-

Pagunodusuka u paguoacrponomust, 2005, 1. 10, crieniaibHbIN BBITYCK

3eMHBIE HAOIIOIEHNS 3aTPYAHEHBI, a Ha Jac-
ToTtax MeHee 8+10 MI 11 BooOIe HEBO3MOXK-
HBI 13-3a SKPaHUPYIOIIEro BIUSHUS HOHOC]E-
pbl 3emutn. Kpome Toro, B OTIIMYHE OT IPYTUX
YYaCTKOB 3JICKTPOMATrHUTHOTO CIIEKTPA, B 3TUX
Uara3oHax UMEIOT MECTO IOIIOJTHUTEIbHBIE
Memaromye (pakTopbl — MHOT'OYUCIICHHBIC 3¢M-
HbIC TIOMEXH Pa3HBIX THIIOB MCKYCCTBEHHOT'O
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1 €CTECTBEHHOTO INpoucxoxaeHnil. [Toatomy
BBIBOJI HU3KOUYACTOTHBIX ACTPOHOMMYECKHUX
MHCTPYMEHTOB 3a Ipeesibl aTMocheps! (Tod-
Hee, noHOC(ephl) 3eMIu OCOOEHHO aKTyaJleH
(cMm. puc. 6).

ITonoonsie mpoekThl (LFSA, ALFA, SIRA)
00CyKIaI0TCs yKe IOCTATOYHO AaBHO [35, 36].
Ux npes 3akimouaercs B 3aIlyCKe OMPE/IEIICH-
HOTO KOJHMYECTBA MHUKPOCITYTHHUKOB (OT €IH-
HUII JIO JECSITKOB), HA KaXJIOM U3 KOTOPBIX OY-
JIET yCTAHOBJIEHA dJIEMEHTapHAS ITUPOKOITOIOC-
Has aHTeHHA (TOJSIPU3AIMOHHOYYBCTBUTEIb-
Has) nuarna3zoHa mopsiaka 1+30 MIm. Xots
cymmapHas appexTuBHaS MIIOMIATb TAKUX CH-
CTEM HEBEJIMKA, 32 CYET JJINTEIbHOTO WHTET-
PUPOBAHMS U 3BOJIIOLMOHHOTO U3MEHEHUSI pac-
CTOSIHUSI MEXK/Ty CITyTHUKAMU 7SI CTAIIMOHAPHO
Y IIUPOKOTIOJIOCHO U3TYYaroIIero o0OheKTa Io-
JIy4aroTCsl JOCTATOYHO BBICOKASI UYBCTBUTEIh-
HOCTB U XOopolee 3anojgHenne UV -TnockocTH.

B cBoGonHOM mpocTpaHCTBE, OJHAKO,
BIUIOTH 10 paccTtossHuit 100000 kM cy1iecTByeT
mpo0JieMa BIUSIHUSI HU3KOUACTOTHBIX 36MHBIX
ITIOMEX, U4TO OBUIO MOKa3aHO HU3KOYACTOTHOU
muccued WIND. Heo6xoanMoO BBIHOCUTH Ta-
KM€ MHCTPYMEHTBI Ha PACCTOSIHUS TOPSIKA MITH
KWJIOMETPOB WJIN YCTAHABIMBATH UX HA 00paT-
Hou cropone Jlynsl [37]. B nmocnegHem ciyuae
OyJeT UMeTh MECTO IMOJHas IKpaAaHUPOBKA
OT 3eMHBIX TIOMEX M, €CTECTBEHHO, OTCYTCTBUE
BIIUSTHUST HOHOC(EPHI.

TexHnyeckas OCyIeCTBUMOCTh TAKHUX ITPO-
€KTOB BIIOJIHE peaibHa, M HEKOTOPhIC U3 HUX
OyyT, OE3yCIIOBHO, OCYIIIECTBJICHBI B TIEPBOM
yeTBepTU XXI Beka. HoBble Ha3eMHbIe U KOC-
MHYECKUE HU3KOYACTOTHBIE MHCTPYMEHTHI
OynyT 3¢ ¢GeKTUBHO IOMOJHATH IPYyT Apyra,
UX KOOPAMHUPOBAHHOE NMPUMEHEHHE MOJIHH-
MeT MH(POPMATUBHOCTH U HAJIS)KHOCTh HU3KO-
YACTOTHOM PaoacTPOHOMMUH.

B nacrosiee BpeMsi yke peaju3oBaH psil
BECbMa YCIEITHBIX HU3KOYACTOTHBIX KOCMUYEC-
KHX MPOEKTOB, MPEeIyCMaTPUBAIOIIUX padoTy
OJIMHOYHBIX aNapaToB C MPUEMHBIMU CHCTe-
MaMU AuanaszoHa ot eauHull k[ 1o gecsr-
koB MI't (“Voyager”, “Galileo”, “Ulyssys”,
“Cassini”, “WIND”). Ot Muccuu mnpejHas-
Ha4eHbl, B OCHOBHOM, ISl U3yUYEHUs] HU3KO-

YACTOTHOTO CIMOPAJANYECKOTO PaJTMOUBITyUe-
Husi COoJHIIA U TUTAHET U SIBJISIFOTCSI XOPOIIIH-
MM TIPOTOTUIIAMHU OYIYIIUX CIIOKHBIX KOCMHU-
YECKUX MPOEKTOB.

Vike HeOHOKPATHO MPOBOUIUCH CKOOP/IU-
HUPOBAHHbBIEC OJTHOBPEMEHHbBIC HAOTIO/IEHUS Ha
CYIIIECTBYIOIIUX HA3EMHBIX JIEKAMETPOBBIX pa-
JINOTEJIECKOTIaX U BBIIIEYKA3aHHBIX alllapaTax.
Tak, ¢ momotpio NDA u anmapata WIND
OJHOBPEMEHHO HAOII01aTIoCh S-U3JIyueHue
IOnutepa u ero 3Bosionus B MpOCTPAHCTBE,
BpPEMEHHU W JMara3oHe yactoT. PammoTenec-
xon YTP-2 Take HMCMOIB3yeTCsS B COBMECT-
HBIX HAa3eMHO-KOCMUYECKUX IKCIIEPUMEHTAX.
B nacrosiiee BpemMst OCyIIECTBIISIETCS TOMC-
KOBas MporpaMma o oOHapyKeHUIO MOJTHUHN
B atmocdepe CarypHa (SED) [38]. CoObiTHE
3TO HEYACTOE, HO €ro 0OHAPYKEHHE MPEICTAB-
JisieT 00JIbIION (DU3UUECKUI U METOTMYCCKUIA
nntepec. (CaTypH cTajl Obl BTOPOU MJIAHETON
nocine FOnurepa c 3aperucTpupoBaHHBIM Ha-
3eMHBIMU CPEACTBAMHU CIOPAJTUUESCKUM pa-
nuonsiydeHneM.) Anmapat “Cassini”, Haxo-
Jstuiicst Ha opoute BOmm3u CatypHa, BeJeT,
B YACTHOCTH, MOHHUTOPHUHT 3JIEKTPOCTATH-
YeCKUX pa3psnoB B auamnazoHe 1+16 MI'n
(RPWS-uncrpymenT). Bplt 3apeructpupoBaH
psa “Oyph”, BeCbMa HECTAITMOHAPHBIX BO Bpe-
MeHH. [lepecueT kK 3eMHBIM yCIIOBHSIM IIIOT-
HOCTEH MOTOKA HEKOTOPBIX COOBITUH JaeT
3HaueHus 50+300 SH npu IIUTENHHOCTH
okoi10 50 mc, uto g YTP-2 asnsgercst j1erko
oOHapyxxumoi BenuunHoi. Hayunas rpynna
“Cassini” onepaTUBHO UHPOPMUPYET T'PYIIILY
VTP-2 0 pe3ynpraTax KOCMHYECKOT'O MOHH-
topunra SED c 1ienplo gaspHeiiei Ha3eMHON
noguepkku HadmoneHnit. C MOMeHTa Havyaja
COBMECTHOI ITporpaMmsl (ssHBapb 2005 1.) 3Ha-
YUTENbHBIX Oypb Ha CaTypHe He ObIT0. DKCIe-
PUMEHT MPOI0IDKAETCSI.

OOHapyXeHHOE C TTOMOIIBIO paguOTeIIeC-
kora YTP-2 ak30THueckoe ABlIeHUE — BCILJIECK
MOTJIONICHUST PAJTUOU3ITYUECHUS aKTUBHOTO
Comnna [39] — comocTaBaeHO ¢ JAaHHBIMU arfl-
mapata WIND. Ha puc. 13 (11BeTHas BCTaBKa)
MMOKa3aHbl PE3yJIbTaThl OJHOBPEMEHHBIX Ha-
omonenuii Ha YTP-2 (10 +30 MI'n) u anmapa-
te WIND (1+10 MTIn). XoTs HaOmoaeHus
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Ha YTP-2 BbITIOJHEHBI ¢ HAMHOTO OOJbIIel
YyBCTBUTEIBHOCTHIO, JAHHBIE KOCMUUYECKOTO
9KCIIEPUMEHTA JIOTIOJIHUTEIIBHO TOATBEPK/1a-
10T, YTO BCIUIECK IOTJIONIEHUS] HAOroAaCs
Ha ¢one Bcruiecka I Tuma. B HacTosiee Bpe-
MSI UJIET COBMECTHAsl C HAYYHOU TPyMITOn
WIND o00paboTka JTaHHBIX.

OcoOblil HTHTEPEC MPEJICTABIISIET MOITOTOB-
Ka Ha3eMHO-KOCMHUYECKUX JKCIIEPUMEHTOB
B paMKax MHOTOOOENAIero mpoekTa
NASA STEREO (Solar — TErrestrial
RElations Observatory) [40]. CtapT npoekTa —
despanp 2006 r. (mpuMeYaTEIBbHO, YTO 3TOT
rojl OOBSIBIIEH MEXIYHAPOAHBIM reIno(pu3n-
YECKUM roJioM). byer 3amyineHo gBa KOMII-
JIEKCHO OCHAIIIEHHBIX anmapara, B YaCTHOCTH,
C MpUEMHOW ammapaTypo mamamazoHa
125 kI+16 M u 32 MTI'm (SWAVES —
WHCTPYMEHT), cM. puc. 14. Anmapatsl OyayT
HaXOJUTHCA HA TEIIMOLIEHTPUIECKON opouTe
B TUTOCKOCTH 3KJIUTITUKH, YIAJSISCh OT 3emMiIu
Ha 22° B roJi B pa3Hble CTOPOHBI, U HAOJIO-
JIaTh CTEPEOCKOMUUECKIUM METOI0M PaTUOU3-
JlydeHue, COTPOBOKIAAIONIEE IBUKYIIHUECS
CME u apyrue mposBJIeHUS aKTUBHOCTU
CoHila, ToKaau3ys UX B mpocTpaHcTBe. Ha-

YUHBIA KOMHUTET MPOEKTa TMOIEPKUBACT HUC-
MmoJib30BaHue panuoteneckona YTP-2 gns
Ha3eMHBIX OJTHOBPEMEHHBIX (CHHXPOHHBIX) Ha-
OrofieHUI. DTO TacCT TPEThIO TOUKY HAOJIOIC-
HUsl, uMeeTcs oomuit nuamnaszon (10+16 MI,
32 MTI'n), nepekpbIBaeTcs OTCYTCTBYIOIIMHI
Ha STEREO mmanaszon (17+31 MI'n), pea-
3yeTcs 00Jiee BICOKAsi YyBCTBUTEIILHOCTD,
ITOJITBEPIK/ICHHAS, B YaCTHOCTH, OOHAPYKCHU-
eM c tomotnpio YTP-2 Bciimeckos 11 Tuma [14].
I[TockonmbKy cyIIecTByeT HEMOHSITHAs TMOKa
CBSI3b CIIOPAJIMUECKOTO U CIMIOKOWHOTO pajauo-
m3nyuenuit Connia, Ha Y'TP-2 nenecoo6pasno
MPOBOUTH MAPAIUICIIBHBI MOHUTOPHUHT CITO-
koriHoro CoJHIA, UTO W3-3a HEBBICOKOW UYB-
CTBUTENTBHOCTH Henb3s caenath Ha STEREOQO.
Bosznuxkaromme npu nemxennn CME Hectanm-
OHAPHBIE ¥ BOJTHOBBIE MMPOIIECCHI B MEKILTAHET-
HOW Cpe/ie TaK)Ke MHTEPECHO HAOJTI01aTh METO-
JIOM MEXIIJIAaHETHBIX MepLaHuil (cM. puc. 8
u paznen 4, moan. 1.2 u 1.3), Xopo1ro ocBOeH-
HeIM Ha YTP-2. Kak BuUgHO, OCHOBHAS IENb
MIPEACTOSIIITUX IKCIIEPUMEHTOB — HOBBIE UCCIIE-
noBanus Gpusnku CoTHITa, COJTHEUHOH KOPOHBI,
MEXIIJITAHETHOU CPEJIbl, COTHEUHO-3EMHBIX CBSI-
3¢, KOCMHUYECKOH ITOTO/IbI.

Puc. 14. Ocnawenue xocmuueckozo annapama STEREO (NASA) nayunvim o6opyoosanuem: SWAVES —
anmenna ouanazona 125 kl'y+=16 MT'y, 32 MT'y. ( Pucynok npedocmagnen M. Katizepom)
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7. 3BAK/IIOYEHUNE

PaanoactpoHoMus pa3MUIHBIX AUATIA30HOB
BOJTH B HOBOM BEKe MMeeT OJIaronpusTHHIC Iep-
CHEeKTUBbI pa3zBuThs. OnepexaromnyuMi TeMIa-
MU UJIET IIporpecc B 00JIaCTH HU3KOYACTOTHON
paInoacTpOHOMHUH — B IEGKAMETPOBOM-METPO-
BOM JiMana3oHe BOJH. MHOKECTBO OCHOBOTIO-
JIaTaIoluX pe3yabTaTOB, MOIYYEHHBIX, B TIEp-
BYIO OU€Pe/lb, C TOMOIILI0 YKPAUHCKUX PATUO-
teneckonoB YTP-2 u YPAH, noarsepkaator
BBICOKYIO aCTPOPU3NUYECKYIO 3HAUNMOCTD pa-
JUOACTPOHOMHUHU TPEAECIHbHO HU3KUX YaCTOT.
OueBHIHBI 11e7IECO00PA3HOCTh U OCYIIECTBU-
MOCTB TATbHEHIIIET0 KOMITJIEKCHOTO Pa3BUTHS
JIEKAMETPOBOHM PaMOaCTPOHOMUH, BKITIOUAS
CO3/ITAHKME TUTAHTCKUX HA3€MHBIX paJnoTeNec-
KOMOB HOBOTO IMOKOJIEHUSI. DTO pa3BUTHUE
HEBO3MOKHO 0€3 MAKCUMAIBbHOTO UCIOJIb30-
BaHUS HAYYHOTO, METOIMYECKOTO ¥ TEXHUYEC-
KOT0 3aJIeJIOB YKPAUHCKOM IITKOJIBI JIeKaMeT-
poBoii pagnoactponomun. Kpome Toro, pa-
JIMOACTPOHOMUYECKUI MOTEHUHUA Y KPAUHBI
nenaeT 0oOOCHOBAHHBIM, I1€JIECO00pa3HBIM
Y peabHBIM CO3/IaHUE HA €€ TEPPUTOPUM HO-
BBIX HM3KOYACTOTHBIX 3(()EKTUBHBIX Pagro-
ACTPOHOMMYECKHX MHCTPYMEHTOB C pa3Mepa-
MM U BO3MOXKHOCTSIMHM TOpa3ao OOJbIINMU,
yeMm y cyuiecTByromux. OCHOBHbBIE JTOCTHKeE-
HHSI HU3KOYAaCTOTHOMW paguoacTpoHoMuu XXI
BeKka Oy/IyT CBSI3aHbI C KOOPAMHUPOBAHHBIM HC-
I10JIb30BAHUEM psiia TUTAHTCKUX paguoTesec-
KOIIOB B PA3JIMYHBIX TOUKAX 3€MHOIO IlIapa
Y BBICOKOA((EKTUBHBIX HHCTPYMEHTOB KOCMH-
YeCKOro 6a3upoBaHUSI.

ABTOp BbIpaXxaeT 0J1aroJapHOCTb COTPYI-
HUKaM OTAEJI0B AEKaMETPOBOM painoacTpoHO-
muu P HAH Ykpaunsl, IpuHAMaBIINM y4a-
CTHE B cO3JaHuUM paguoTesieckonoB YTP-2
1 YPAH u B uccienoBaHusx ¢ UX IIOMOIIbBIO.
IlepcnekTHBHOE Pa3BUTHE HU3KOUYACTOTHOMU
paIuoacTpOHOMHUHM B YKpauHe TOJJIepKUBa-
etcst ipesusienToM HAH VYkpaunsr akanemu-
koM HAHY B. E. IlatonoM, akageMuKaMu
HAHY A. I'. Haymosuem u . C. SIixuBbiM.
Astop npmsHateneH A. Jlekamo, X. Pykepy
U IPYTUM 3apYyOEKHBIM KOJUIEraM 3a COTPY/-
HUYECTBO, B3AaMMOIIOHMMAHHE U IUIOJIOTBOP-
HblE JMCKyccuM. B mocnegHue ronasl pajguo-

acTpoHOMUYecKas aesrenbHocth B PU HAHY
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IlepcnekTHBH HU3bKOYACTOTHOI
pajioacTpoHoMii

0. O. KonoBaJsienko

OrnucaHo CTaH Ta OCHOBHI TEH/IEHIIIl pO3BUT-
Ky panioactpoHoMii. ['onoBHOI yBaru npu-
TIISETHCSI MUHYJIOMY, TETIEPIITHBOMY Ta Mak-
OyTHBOMY paJIioacTpOHOMIi JeKaMeTPOBUX
XBWIb. Y HiM ramy3i YKpaiHa Mae HaWBUIIUMA
ITOTEHIIaI 1 HAWOLIBIII B CBITI paiOTEICCKOIIN
VTP-2 ta YPAH. OOGrpyHTOBY€ETHCSI KOHLIEII-
IIis1 3aCTOCYBAHHS ICHYIOUMX DPaIiOTEIECKOIIiB
mutst anpoOartii 1 po3Butky npoekty LOFAR,
CIPSIMOBAHOTO HA CTBOPEHHSI Y HAHOIIKIOMY
MaiOyTHbOMY TITaHTCBKHUX HU3BKOYACTOTHHUX
PaIioTENIECKOTIIB HOBOTO TTOKOJIIHHSI.

Low-Frequency Radio Astronomy
Prospects

0. O. Konovalenko

The current status and principal development
trends of the radio astronomy are described. The
major attention is focused on the past, present
and future of the decameter radio astronomy
where Ukraine has the highest potential and the
world-largest radio telescopes UTR-2 and
URAN. The concept of the use of available
radio telescopes for approval and development
of LOFAR project aimed at the creation of new
generation low-frequency radio telescopes in the
near future is proved.
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