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00H020 U3 HauboNee AKMYAIbHbIX HANPABIEHUL CO8PEMEHHOU ACMPOHOMUYECKOU HAYKU.
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1. BBe,Z[eHI/le 00BEKTOB U ABJIEHUI OT HAaHOCEKYHJ 10 MMJIIMap-
noB sieT. C 3TOi TOUKHU 3pEHUS PagroacTPOHOMHUS
aHAJIOTMYHA ONTHYECKON aCTPOHOMUH, IPUHIIUTIHAIIb-
HO OTJIMYAsCh JUIIb 10 JUANIA30HY 3JIEKTPOMArHUT-
HOI'O CIIEKTPa KOCMHYECKOTO U3JIy4Y€HHUs, 110 Cpel-
CTBaM M METOJaM HCCJIEAOBAHMM, a TakyKe IO IO-
Jy4yaeMbIM acTpodusnueckuM pesynbraram. [lpu
3TOM paAMOAHNAaIna3oH (AJTUHBI BOJIH OT KHJIOMETPOB
JI0 MUJUIUMETPOB) TaK)Ke pa3jelsiercs Ha MoAana-
Ma30HBI, KOTOpPbIE TPYNIUPYIOTCS B obmacTsx HY
(KMTIOMETpOBBIM, TEKTOMETPOBBIN, 1€KaMETPOBBIH,
© A. A. Konosanenko, 2018 METPOBBIN NHAMa30HbI BOJTH) U BBICOKOYACTOTHOM

OOBekToM HccienoBannii Hu3kodacToTHOH (HY)
panuoacTpOHOMUU (KaK U COBPEMEHHOU BCEBOJIHO-
BOHM aCTPOHOMMH B IIeJIOM) siBJisieTcst BeelleHHas Bo
BceM ee MHOrooOpa3uu. IlopakaroT BooOpakeHHe
KOJIMYECTBO THUIIOB aCTPOHOMHYCCKUX O6BCKTOB
U MPOCTPAHCTBEHHO-BPEMEHHbIE MacIiTaObl Bce-
JIEHHOW — OT pa3MepoB AIEMEHTAPHBIX YaCTHII 10
MErarapCceKOBbIX CTPYKTYp CO BpPEMEHEM XU3HU
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(BY) (ot meuuMeTpoB 10 MUJUIUMETPOB) PaJHOac-
TpOHOMUH. B cruity MHOXeCTBa pa3HOOOpa3HBIX (-
3MYECKHX U aCTPOPUINICCKUX ABJICHUN U MEXaHU3-
MOB 3JICKTPOMAarHUTHOTO U3JIyYeHUS (DOPMUPYIOT-
CsI pa3HbIE THUIIBI CIIEKTPOB, T. €. 3aBUCUMOCTH WH-
TEHCHUBHOCTH M3JIyYEHUS OT 4acTOThl. HeTernnoBbie
MEXaHU3MBbI U3JTYYCHUS BaXKHBI, IPEXK]IC BCETO, IS
HY paguoactponomuu, temnoBsie — aist BU u on-
Tryeckoil. TakuM oOpa3om, McCClIeqOoBaHUS B pa3-
HBIX JUana3oHaxX He NyOIupyloT Opyr Apyra u He
KOHKYPHUPYIOT MEXIy COOOH, a, HAPOTHB, SBISIOT-
Cs1 B3aMMOJIOTIOJHSIOMIUMU M JAIOIIUMH BO3MOXK-
HOCTh MOCTPOCHHS Hambojee MOJHON M TOYHOU
kaptuHbel Mupa. Hampumep, Connue, Temneparypa
MOBEPXHOCTH KoToporo okoio 6000 K, B ontnuec-
KOM JTUaIia30He UMEET BUJI IPKO->KEJITOTO IUCKA pa3-
mepoMm 30 yr. MuH Ha (poHe "yepHOoro Heba (Toiy-
0oif 1[BET MOCJIEIHEro AHEM €CTh Pe3yJbTaT pac-
cesHus cBeTa B atMocdepe). Pamom HaxomsTcs
SpKHe TOYKH — IJIAaHETHI U 3Be3bl. Eciau Obl Hamu
raza gyBctBoBaM HY pannonsnyuenue, To ComH-
11a He OBLIO OBI BUHO BOOOIIE, 3aTO COTHEYHAS KO-
pOHa ¢ pa3MepamMH B HECKOJBKO YIIOBBIX TPayCcoB
“cBeTnyachk” OBl BeChbMa SIPKO U C e1e OoJee SpKu-
MU BCIIBIIIIKaMU Ha ee (oHe. 3Be3pl HEe OBbLIU OBl
BHJIHEI, 3aTO Bce HEOO ObLIO OBl “packaleHHBIM”
B pe3y/IbTare HETEIUIOBOTO PAAMOU3ITYUCHHS MEXK-
3BE3JIHBIX OYEHb OBICTPBIX (PEIITUBUCTCKUX ) DJICK-
TpoHOB. Ha QoHe 3TOr0 pacmpenereHHOro paamuo-
U3JIy4eHHs ObUTO OBl BUHO MHOXECTBO KOMIIAKT-

AHTEHHEIH
YCHIINTEIb

PannonznydeHue
Beenennoit

CBepXIyBCTBHTCIBHEI
BXOJHOH YCHITHTEIb

HBIX 00BEKTOB Pa3TUYHON PUPOABI, Yallle HeBUIH-
MBIX B ONTHYECKOM AMana3zoHe (CM. Janee).

Ecnu ontudeckoe n3nmydenne oobekToB Beenen-
HOW HaOII0aeTCs ¢ TIOMOIIBIO TEJIECKOIOB, TO pa-
JHOM3ITYYeHHE — C TOMOIIBI0 paauoTeneckonos (PT).
Crpyxkrypa nocienaux (puc. 1) qocratogHo mpocra
1 HATIOMHHAET OOBIYHBIE PaluONIPUEMHHKH, TEIICBHU-
30pBI, MOOHITbHBIE TeTIE(OHEI.

B Hacrosielr 0030pHOH paboTe IpeaCcTaBICHbI
OCHOBHBIE PE3yJbTaThl aCTPOYUZNIECKUX UCCIIE0-
BaHUWH B obmacti HY pamnoactpoHOMUM (IeKaMeT-
POBBI—METPOBBII TUATIA30H BOJH) MOCIIEAHHX JIET.
Oxono 10 et Ha3aj aBTOpPOM HacTosIIero o03opa
OblTa omyOnMkoBaHa 0030pHas crarks [1], pe3yis-
TaThl KOTOPOH MOYKHO COTIOCTAaBUTH C COBPEMEHHBIM
cocrosaueM HY panuoactpoHOMHM B YKpauHe H
Mmupe. Yxe Oonee moigyBeka YKpaumHa SBIISIETCS
MHUPOBBIM JIUIEPOM B JaHHBIX MCCIICOBAHMAX, J1a-
Basi OCHOBHYIO YacTh MH(POpMALMH O Paguon3Iyde-
HuU BceneHHON Ha mpenenbHO HU3KHX 4YacTOTax,
JIOCTYIHBIX Ha3eMHOM pannoacTpoHoMuH. Pannoac-
TPOHOMBI YKparuHbI CMOTJIH CAENAaTh HE TOJIBKO 00JTb-
I0€ KOJINYECTBO OCHOBOIONATrAIOMIUX aCTPOPH3H-
YECKUX OTKPBITUH, HO M TMOKAa3aTh BIEYATIISIONINE
MEePCIEKTUBBl PaJUOaCTPOHOMUN HU3KUX YACTOT.
LlenecooOpa3HOCTh 3TOW CTaTbH COCTOMUT TaKXKe
B ToM, 4TO 2017 I. OBLI MOCHEAHUM TOJOM BBIMNOJI-
HEHUs 1eNeBoi koMIuiekcHol nporpammsl HAH Vk-
pauHBI, B IEPBYIO Ouepeab Oarogapsi KOTOpOi ObIIH
MOJTyYEeHBI MPEJICTABICHHbIE HIKE PE3YJbTaThI.

CucreMa 0TOOpakeHHS
CTHAJIOB

N 1
AHTeHHa JInEua nepenadn CucTema peruCTpanyH 1
pazuTeneckona PanHOCHTHANIOB npeoOpa3oBaHMA CHT'AIOB <
CHcTeMa HaBeAEHUS PagnonpreMHMK CHrcreMa pacio3sHABaHMA
H YIPaBICHHT obpaszoB

Puc. 1. Cxema nocrpoenus u pyHkuuoHuposanus PT
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[TockonbKy Mpe/cTaBIeHHBIH 0030p OBLT MOATO-
ToBIIeH A goknana Ha X1 Beeykpannckom dectu-
BaJie HayKH, BCE€ WUIIOCTPALlMU B HEM IIPAKTUUYECKU
UJCHTUYHBI MPEJCTABICHHBIM Ha JOKIAle.

2. DKcnepuMeHTaJIbHAS 0a3a
HU3KOYACTOTHOH PaaHOACTPOHOMHUH

Bymyun aHanoru4HEIME 110 CTPYKTYPE OBITOBBIM IPU-
6opam, PT, koHEUHO, CyIIECTBEHHO OTIMYAIOTCS
B Ka)KI0M U3 3BEHBEB U BCETa WILTIOCTPUPYIOT Hau-
BBICIIME AOCTM)KEHUSI HAYYHO-TEXHHUUYECKOTO IMPO-
rpecca. boinplie Bcero BeyaTssitoT TMTAaHTCKHUE aH-
TeHHble cucteMbl PT. B mepByto ouepear Hago
BCIIOMHHUTH JI0 CHX IIOpP CaMble KPYNHBIE B MHpPE
ykpanHckue PT nexkamMeTpoBBIX BOJIH (4acTOTHI
8+32 MI'm) YVTP-2 u YPAH [2] (cMm. puc. 2-4).
Kondwurypamus n pasmepsr PT YTP-2 mokazanst
Ha puc. 5. Ero ruranrckas 23¢pexTuBHAS TUIOMIAb,
pasHast 150 000 M?, COOTBETCTBYET CYMMApPHOH ILIO-
manu 30 GyTOoNbHEIX mosnei!

Pasmemenue Bcex PT Ha Tepputopun YKpauHb
n300pakeHo Ha puc. 6. Otn PT, paboTas cCHHXpOHHO,
o0pa3yroT onuH cBepxrurantckuii PT pazmepom
mopsiaka 1000 kM, KOTOPEIH oOecIeunBacT peKopa-
HOE YIIIOBOE Pa3pellieHUe — OKOJIO0 OJHOM YITIOBOM
cekyHpl! Ene onuH acnekT, WIUTIOCTPUPYIOIINN Ha-
YYHO-TEXHUUECKHI POrpecc, CB3aH C HOBOM peruc-
Tpupytouiei anmmaparypout st YTP-2 u YPAH [3].
OHa He TONBKO KOMIIAKTHA M SKOHOMHYHA B YacTH

Puc. 2. PT YTP-2 (aurenna Cesep-1Or), maii 2017 1.

(hvHAHCOB W dHEpronoTpedIeHnus, HO U o0ecreyn-
BaeT JIydlllee B MUpE COYETaHHE aHTEHHO-aIlapar-
HBIX TIapaMeTPOB B IKCIEPUMEHTaX (UyBCTBHUTEIb-
HOCTH, pa3pelieHus, TMHAMIYEeCKOTO TUara3oHa,
TIOJIOCHI YaCTOT, IIOMEXOYCTOMYHUBOCTH U JIp.), IPE-
CTaBJICHHBIX B Tabm. 1.

EcTecTBeHHO, yHUKaIbHBIE PAIHOACTPOHOMUYEC-
KH€ YCTAaHOBKH YKpawHBI HE “‘CBAMIIMCH C HeOA™.
Okono 60 jer Ha3zax MO MHULUUATUBE U MOJ PY-
KOBOJICTBOM BBIAIOLIETOCS YUEHOT0 aKaJeMHUKa
HAH VYkpauns C. f. bpayne (1911-2003) crama
co3MaBaThCs DKCTIIepUMeHTanbHas 6a3za HU paxwo-
actpoHomuu. Ilonnepxkky I[lpesunenta HAH Vk-
paunsbl b. E. IlaToHa B co31aHuM U pa3BUTHUU OTe-
YEeCTBEHHOW paamoacTpoHoMuu ¢ 1962 r. u 1o
HAaCTOSAIIETO BpEMEHHU TPYAHO NepeoreHnTs. Ha yan-
KalbHOM (hOTO (pHC. 7) TOKa3aHO BEIE3HOE 3ace/1a-
nue bropo Ilpesnauyma AH YCCP (urons 1971 1),
4yTO OBIJIO CBOEro poaa nHayrypauuein YTP-2 mpu
ero BBOJE B dKcIuTyatanuio. Ha puc. 8 mpusene-
ubI aBTorpadsl b. E. [latona u nqpyrux uinenos Ipe-
3UANyMa.

PT YTP-2 u YPAH Havanu cTpouThCcs B Xaph-
KOBCKOM MHCTHTYTE paguoU3NKHN U SIEKTPOHUKHU
AH YCCP. B 1980 r. ObUIO CO3IAaHO OTIEIICHUE
panuoacTpoHOMHuH, a B 1985 . — PagunoactpoHoMu-
yeckuii uHctTuTYyT HAH VYkpawmusl mox pykoBof-
crBom akajgemuka HAH Vkpaunst JI. H. JIutBu-
HEHKO.
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Puc. 3. Aurennsl 3anag-Boctox PT YTP-2 BedepoM B ICHb OCCHHETO PaBHOIECHCTBHS, CeHTIOph 2017 T.

Puc. 4. PT YPAH-2 (1. Ilonrasa) paguounrepdepomerpudeckoii cuctemsl YPAH

3. Hekotopble OTKpbITUS
HU3KOYACTOTHOH Paad0aCTPOHOMHH

3a mojaBeKa aKTHBHOTO NMPUMEHCHNA YHUKAJIbHBIX
PT YTP-2 u YPAH (oHu BXOZST B peecTp 0ObEKTOB
HayKH, COCTABJISIFOIIMX HAIMOHAJIBHOE JOCTOSHUE
CTpaHbI) TIOJTy4eH OTPOMHBIN 00BEM IMPUOPUTETHBIX Ha-
YUYHBIX H HAY9HO-TEXHUUECKUX PE3YIBTATOB, TIPH3HAH-
HBIX MUPOBOW PaH0aCcTPOHOMHUYECKON OOIIECTBEH-

HOCTBIO. Pe3ybTars! omyOIMKoBaHbBl BO MHOTHX COT-
HSIX CTaTel U TPYAOB MEXKITyHAPOIHBIX KOHPEepEHIINI
B Takux m3maHusx kak Nature, MNRAS, Astronomy
and Astrophysics, Astrophysical Journal, Planetary and
Space Science, Icarus, Advances in Space Research,
Experimental Astronomy, Astronomical Instrumentation,
Astronomy Reports, Astronomy Reports Letters, Solar
Physics, “Kunematnka u ¢pusznka HEOECHBIX Tel,
“Pannodu3rka u paaroacTpoOHOMuUs .
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Hccneoosanue Beenennoil memooamu HUKOUACMOMHOU paduoacmpoHomuu 8 Ykpaute

55Mm HamoMHMM, 9TO Hay4HBIM OTKPBITHEM IMPHHSTO

Ha3bIBaTh BEISBICHHE 00BEKTa, 3P QeKTa win siBie-

HUs1, KOTOpBIE paHee He OB U3BECTHHI U OTICAHBI

B Hay4HOH nuteparype. [lo mpaBuinam Hayku (a He

JDKEHAYKH) 3TOT (PakT IOJDKEH OBITh OMyOIMKOBaH

B aBTOPUTETHOM HAayYHOM W3JaHUH, IMPOUJIS )KECT-

KO€ pelleH3UPOBaHUE, JOJ0KEH HAa MEXKTyHAPOTHBIX

koH(pepeHIHIx 1 copemanusx. [Ipu 3Trom HeoOXxoam-

MO THIATEIFHO M YECTHO MPEACTABUTH MaKCUMAIIb-

E HOE KOJIMYECTBO MPOBEPOK W HCCIEIOBAHMIA, KOTO-

pble MOATBEPKIAIOT PEATBHOCTh O0OHAPYKEHHOTO

(hakra, oTBepras apredakrtel. EcrecTBeHHO, *kemna-

TENBHO, YTOOBI BIOCJICICTBUU JaHHAS ITyOIuKaIus

8 B juTHpoBanach, a pe3yibTar ObUT IIOATBEPIKACH APY-
ks MMM HCCICAOBATEISIMHU.

86 M IIpencraBneHHble HUXKE OTKPBITUS yKpauHC-

KUX YYEHBIX MOJHOCTHIO COOTBETCTBYIOT YKa3aH-

HBIM TpeboBanusaM. Oka3zanock, yto HY paamoac-

TPOHOMHUSI UCKIIOUUTENbHO MHpopMaTuBHa. OHa

II03BOJICT JIeJaTh OTKPBITUS W IOJYy4aTh HOBEIE

Hay4yHbIC JaHHbIC, HEOCTYITHBIC IPYTUM METOAaM

acTpo(M3UKU U OTHOCSINHECS K IIUpOoYarIeMy

CIIEKTPY SBJICHHUI U MPOCTPAHCTBEHHO-BPEMEHHBIX

MacmTa0OB — OT TOHKHUX aTOMHBIX 3((EeKToB 10

spotonnu BeeneHHoli B 1iesoM, ot OIrKaiiero K

903 m

10

CeBepHOE IIeu0

3anaxHoe IIeu0
1 475 M

48 M I'YPT

1855 m

YTP-2

IOxHoOe€ mreuo

—Y

Puc. 5. Konpurypauus PT YTP-2u I'VPT

®
VPAH-1 4, ) g0 ¥
3 Homan_tz —=25]-
o 153k YTP-2
YPAH-2
Kuen

glbsos 805 o oo e XaphKoBg
TlontaBa_ = YPAH-1
e[ VPT

YTP-2

100 kM NV,

il 2\

Puc. 6. Paamemenne PT YTP-2, VPAH, I'YPT B Ykpanune
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Tabnuya 1. OcHOBHBIE MapaMeTPbl HI3KOYACTOTHBIX PA/THOTEIECKONIOB YKPAUHBI

Pa,Z[I/IOTeJ'IeCKOH;
. Pa3zmep, M; KonuyectBo P PCJTB paspemmenye
TIPHHAIICKHOCTE; Z[I/IaHaBOH MaKCcuMaJibHas 3JICMCHTOB PaSMCp JIyda accrosnne pasp
HOOpAHHATH gactor, MI'n a¢dexTuBHas (Ixm=N), Ha 25 MI'n no VTP-2 Ha 25 M
(umpoTa/ ’ ) ’ (LOFAR), km |(YTP-2 — YPAH)
miomangb, M noJispusanus
JIOJITOTA)
YTP-2; 8+32 (40) 1800 x900; 2040; 0.4°x0.4° 0 -
PU HAHY; 140000 1 nuneiiHas (~2000)
(49°39'/36°56")
YTP-2 8-+32 (40) 1800x 53; 6x 240 =1440; 0.3°x12° 0 -
miedo Cesep-1Or 105000 1 nuneitHas (~2000)
YTP-2 8-+32 (40) 900x 45; 6x100 = 600; 0.6°x12° 0 -
mie4o 3amay 40000 1 nuneltHas (~2000)
YPAH-1; 8-+32 (40) 200x29; 4x24 =96; 5°%30° 42 59"
P11 HAHY; 5500 2 nMUHeHbIe (~1950)
(49°38'/34°50")
VPAH-2; 832 (40) 238x116; 16x32=512; 3.5°%7.5° 150 16"
IO HAHY; 28000 2 NMUHEHHbIe (~1850)
(49°38'/34°50")
YPAH-3; 8+32 (40) 238x%58,; 8x32=256; 3.5°%15° 946 2.6"
OMU HAHY; 14000 2 TUHEHHBIC (~1100)
(51°29'/23°50")
YPAH-4; 8+32 (40) 238x%29; 4x32=128; 3.5°%30° 613 4"
P11 HAHY; 7000 2 NMUHEHHBIE (~1500)
(46°24'/30°16")
I'YPT (onna 8+70 (80) 18x18; 5x5=25; 30°x30° ~1 -
cyOpereTka); 650; 2 MuHelHbIe (~2000)
PU HAHY; (ua 10 MI'n)
(49°39'/36°56")

Puc. 7. llpesunent HAH Yipaunsl b. E. [Taron n akanemuk HAH Yipausnst C. S1. Bpayne Bo BpeMst BBIE3THOTO 3aceiaHus 010po
pe3uanyma AH YCCP B o6cepBaropuu YTP-2, utonp 1971 1.
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HUccneoosanue Beenennou memooamu HUZKOHACMOMHOU paouoacmpoHomuu 8 Ykpaute

| o= " ¢ |

Puc. 8. Asrorpadsl unenos 6ropo IIpesnguyma AH YCCP,
nioHs 1971 1.

3emiie mpocTpancTBa, COTHEUHOM CHCTEMBI, HAIIICH
T"amaxkTnkn 0 CaMBIX YAAJICHHBIX paJUuOTraJIaKTHK
U KBa3apos.

3.1. Coanue

ConHue Bcerna ObUIO, €CTh U OyIeT BaKHEHIINM
00BEKTOM JUI UCCIIEIOBAaHUI BO BCEX JIUANa3oHax

3JeKTpoMarHutHoro crekrpa. HY paauoactpono-
mudeckue uccienopanus Ha YTP-2 u YPAH no-
3BOJIMJIM BBIABUTH MHOXECTBO THUIIOB CIOPaJH-
YECKOr'0 COJIHEYHOTO PaJUOU3IYUCHUS U €r0 HOBBIE
0COOEHHOCTH, BKIIF0Yasi TOHKHE YaCTOTHO-BPEMEH-
HBIE CTPYKTYPBI. DTO WLIIOCTPUPYETCS AUHAMUYEC-
KHM CIIEKTPOM (TPEXMEPHOE U300paKEHUE: BpeMsi—
YaCTOTa—MHTEHCUBHOCTH), HA KOTOPOM BUHO MHO-
skecTBO BeruieckoB III Tuma u cmaiikos, T. €. y3KuUX
I10 MOJIOCE YaCTOT M KOPOTKUX IO BPEMEHHU COOBI-
Tui, (puc. 9). HaGnonenns Ha npeaenbHO HU3KUX
4acTOTax, JOCTYIHUX HA3€MHOU palioacTPOHOMUH,
CTaJI BO3MOKHBIMH OJ1aro/iapsi yHUKaIbHBIM Iapa-
MeTpaM ykpaunHckux PT. ¥Ymanocs 3apeructpupo-
BaTh COJIHEUHOE PAAUOU3IYyUYCHHUE NaKe Ha 4acTo-
tax MmeHee 10 MI'n, yTo paHee B MHpe CUMTAIOCH
HEBO3MOXHBIM JIJI1 HA36MHUX UHCTPYMEHTOB HU3-3a
CWJIBHOTO BJIMSHUS 36MHHUX IOMEX U HOHOC]EpHI,
0co0eHHO B JHEBHOE Bpemsl, korja COoITHIIEe TOIBKO
M MOXXHO HaOIIIOIaTh.

K uccnepoBanusim ConHula TECHO HNPUMBIKAET
H3yUYCHUE COJIHEUHOI'O BETpa METOAOM MEKILJIaHET-
HBIX MeplaHuil. YIaaock OTKPHITH SIBJICHUE Mepla-
HUH JUTsl MEXIUTAHETHOH IJ1a3MBbl TaXKe 32 OpOUTOM
3emumn (puc. 10). MeToau4ecKu pas/ieleHbl MEX-
IJTAHETHBIE ¥ HOHOC(EepHBbIE MEepIaHus, OOHapyKe-
Hbl UX JUCIIEPCUOHHBIC 3aBUCUMOCTH, BBISIBICHA
MHOTONOTOKOBAsl CTPYKTypa COJHEYHOrO BETpA.
N3yuenne ConHIA UM MEXIUIAHETHOM Cpelbl, 0COo-
OCHHO Ha HU3KUX YaCTOTAaX, HCKIFOUNTEIBHO BAXKHO
JUTSL PEIIeHUs] IPOoOIeM KOCMHUYECKOH MOTONbl U ee
MPOrHO3UPOBAHUSL.
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Puc. 9. OTKpBITHE HOBBIX THIIOB ¥ CBEPXTOHKOMN CTPYKTYPBI I€KaMETPOBOTO CIIOPAANIECKOTO COIHEUHOTO palOn3TydeHIUs
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Puc. 10. MexnuianeTHble 1 HOHOC(EpHBIE MepLIaHus, OOHapyeHHbIe Ha Y TP-2

3.2. IOnurep

E1te olHUM 00BEKTOM, YHUKAIBHO I'EHEPUPYIOIIUM
B psiJie CIy4aB BEChbMa MHTEHCHBHOE CIIOpaIudec-
KO€ paanoun3inyuenue, seisgercs FOmurep. Ha puc. 11
MTOKa3aHbI CUJIOBbIE INHUM MarHUTHOTO TTOJIS TUTaHe-
THI-TUTAHTAa, TANIIEEBHl CITyTHUKH, CPEAN KOTOPBIX
IUIS paioacTpOHOMUHN HanOoiree BakeH Mo. Cucre-
Ma Onurep—Uo, coenunsieMas MOIHONW TOKOBOM
TPYOKOH, OTBETCTBEHHA 32 ()OPMHUPOBAHNE COOTBET-
CTBYIOIIETO JICKAMETPOBOTO U3TYUYCHHS Ha YaCTOTaX
Menee 40 MI't1. OcHOBHOM MeXaHHU3M TaKOTO U3Iy-
4YeHUs O0BSICHEH — YCKOPEHHBIE 3JICKTPOHBI, IBUXKY-
IIMeCcs B MarHuToc)epe B HAIPABJICHUAX MATHUTHBIX
MIOJIFOCOB, MHUIUUPYIOT IUKJIOTPOHHYIO Ma3epHYIO
HEYCTOMYUBOCTD, UYTO U BHI3bIBACT PAIMOU3ITYYCHHUE.
Bwmecte ¢ Tem geranbHOE OOBSICHEHHE JAHHOTO (he-
HOMEHa IIOKa OTCYTCTBYET, HeCMOTPS Ha 60-TIeTHIO0
ucropuro m3ydeHus lOmnurepa Ha paanoOBOHAX.
ITosToMy 10 cHX TTOp HAOMIONEHHS HE YTPATHIIN CBOSH
aKTyallbHOCTH, 0COOEHHO C TOMOIIbi0 Takoro PT,

Puc. 11. YupomenHnas moznens FOmurepa 1 ero okpy>xeHus

kak YTP-2. Dto mumoctpupyercs puc. 12, rae mo-
Ka3aHbl OTKPHITUE CBEPXTOHKOM YaCTOTHO-BPEMEH-
HOM cTpyKTypbl S-m3iydenus HOmnutepa, “3ebpa’-
CTPYKTYPBI, U BCIUIECKU MOITIOIICHHUS.

Baxxnocts uccnenoBanuit FOnurepa, MexanusmoB
€ro U3JIy4YeHHs ¥ SHEPTETHKH CBSI3aHA TaKXKe C TEM,
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Puc. 12. O6Hapyxenune “3e0pa”’-CTpyKTyp U BCIUIECKOB OTIIOIIEHHS B panuon3ydeHun IOmmrepa
4yTO TaHeTa-ruranT lOmurep MOKHA UMETH TI0-
XOXKHUX “JTBOWHUKOB” — FOIMIUTEPOIIOAO0HBIC SK30111a-
HeThl (“ropsune ronutepsl”). [loMck Takux miaHeT
BONM3M JIPYTHIX 3Be3]] BEChMa aKTyajieH He TONBKO
¢ OoOIIeHayYHO! TOYKH 3pEeHHs, HO U B MpobieMe
MOKCKa BHE3EMHOW XKHU3HU Ha IJIAHETaX, MOJ00HBIX
3emite. bonpiine sx30mIaHeTsl, moxoxue Ha FOmnu-
Tep, SABIISIIOTCA CBOEOOpA3HBIM “IIMTOM >KHU3HHU,
T. K. B CHJIy CBOEH OOJBIION MacChl MPUTATUBAIOT
K ce0e, OTBOS OT IJIAaHETHI C BO3MOKHOM JKU3HBIO,
OlacHbIC OOJBIINE aCTEPOMIbI, KOMETHI U IIP.
IIpuMepoM MOXKET CIIy>KUTbh MaJeHHUE Ha MOBEpX- 4000 v v v
HocTh FOmmTepa B 1994 1. Gompmioit komets! Ily- — 2000¢ i 20.03 MI'n
Meiikepa—JleBmu. —2008 - ' ! !
3.3. Carypn §888 I " 23.57MIu
0 5

B cepenune 2010-x rr. PT YTP-2 no3Bonui OTKpsITh _3888 ' ' '
el1e 0JTHO HeOOBIYHOE SIBIIEHUE B TUTAHETHOW Pajfio- 2000+ r‘ 25.42 M
actpoHoMuu — HY uMnysibCHBIE paguoCUTHANBI 0 . ' .
OT 3JICKTPOCTATUYECKHUX Pa3psjaoB (MOJIHUKN) B aT- _42‘888
Mocdepe Carypra (puc. 13). CoKHOCTb IKCIIepH- 2000 L
MEHTa U BaKHOCTb 3TOT'0 OTKPBITUS IOJITBEPIKIAET- _2008 [ ) T
cs TeM, 9T0 Ha npoTskenuu 30 siet (¢ Havana 80-X) 22:01:45 22:01:50 22:01:55 22:02:00 22:02:05

MPeINPUHAMAIINCEH O3y CIeNIHbIE IIONBITKA 0OHAPY-
JKeHHS TTOJIOOHBIX CUTHaNOB Ha MHOTHX PT mwupa,
u Toipko YTP-2 okoso 10 jeT Ha3anm gajl MOJIOXKH-
TEIHHBIA pe3ynabTar. 3HaUYeHNE JAHHOTO OTKPBITHS
YKPaWHCKUX PagroacTPOHOMOB OIPENSTICTCS HE
TOJBKO 00OHAPYKEHHEM HOBBIX CUTHAJIOB C HEHAOITIO-
JTAEMBIM paHee MEXaHU3MOM H3ITy9eHHUS U HOBBIMHU
BO3MOJKHOCTSIMH HM3y4YeHHsI aTMOC(EpPHI IIaHETHI.

Bpema UT

Puc. 13. HazeMHO-KOCMUUECKOE OOHAPY>KEHUE U UCCIIEAOBAHNS
PaJIMOU3ITyUeHUs IPO30BBIX Pa3panoB B atMochepe CaTypHa

BEISIBIICHBI TaK)KEe CBEPXTOHKASI CTPYKTYPa CUTHAJIOB
CYOMUKPOCEKYHTHBIX MAaCIITa00B U UX JIUCIICPCUOH-
HOE 3aIa3/bIBaHKe Ha YPOBHE SIMHUI MIJUTUCEKYH/T
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B MEXIUTAHETHOH Cpefie, YTO BaXXHO IS €€ AUarHo-
ctuku. Kak moguepkuBanocs paHee, OTKPBITHE MO-
JKeT CYUTATHCSI TAKOBBIM, €CJIHM BBITTOJHSIIOTCS XOTS
OBl HECKOJIBKO KPUTEPHUEB UCTUHHOCTH 3 QeKTa.
B nanHOM ciydae sydinve mapaMeTphl M amapar-
HO-MeTonuueckne Bo3MoxHoctu Y TP-2 (ayBcT-
BUTEIIbHOCTD, ITIPOKOIUAITa30HHOCTh, BRICOKOE Yac-
TOTHO-BPEMEHHOE pa3penieHHue, MHOTOIYy4EBOCTb,
BapHUaTHUBHOCTb, TOMEX0YCTOWYHBOCTE U T. [1.) TO3BO-
JUIU 00ECTICYUTh JECSATOK AOMOJHUTENbHBIX MOJ-
TBEPXKJICHUI pEeaTbHOCTH OOHAPYKEHHSI MOJTHUN Ha
Carypue. K coxanenuto, xotst npouuio yxe 10 ner
(pe3ynbTaTsl OmMyOMWKOBAHEI B JKypHaiax lIcarus,
Planetary and Space Science, “Paauodusuka u pa-
JIMOACTPOHOMHUS, TOJIOKEHbBI HA MHOTUX KOH(EPEH-
1UsIX ), HU Ha 0J{HOM u3 ipyrux PT 3To siBneHue moka
HE 3aperucTpUpoBaHo. VICKIIroueHNEe COCTABIISIOT HC-
cJleoBaHus Ha KocMudeckoM ammnapare “Kaccunu”,
KOTOPBIHA OBIJT OCHAIIEH PUEMHBIM KOMITIEKCOM Ha
nuama3oH 1+16 MI'mu 13 ner Haxoauscst Ha opOu-
Te BOnmu3u CatypHa. Xotsa pannoanteHHa Ha “Kac-
cuHN” ObLIa MaJI04YyBCTBUTEIILHOM (JIUIIIb OJMH aH-
TEHHBIN JIIEMEHT), OJaroaapsi OJM30CTH K TUTAHETE
(B 500 pa3 Ommxe, 4eM paccTOSHUE OT 3eMIIH 10
Carypna) monanu Ha CaTtypHE PerHCTPHPOBAIHCH
BITOJTHE YBEPEHHO. DTO OKOHYATEIHHO MOITBEPIUIO
OTKPBITHE YKPAUHCKHUX PATUOACTPOHOMOB.

OTMETHM, YTO U3-32 MAacCCOrabapUTHBIX OTPaHU-
YeHHII Ha KOCMHUYECKOM amrapare yCTaHaBIHBACT-
Csl YIIPOIIIEHHAs IPUEMHAsl armnaparypa ¢ HUI3KUMHU
YyBCTBUTEIBHOCTHIO, YACTOTHBIM M BPEMEHHBIM
paspemeHusiMu. [loaTOMy naHHBIE, TOTydaeMbIe Ha
YTP-2, rae obecredeHbl peKOPIAHO BBICOKHE Iapa-
METpPBI allapaTyphl, SABISIIOTCS HE3aMEHHMBIMH,
0COOEHHO B YCIIOBHAX KOHEYHOTO BPEMEHU KH3HU
mo0oi kocMuueckoit muccuu. Anmapar “Kaccnan”
TUTAaHOBO TIPEKPATHII CBOE CYIIECTBOBaHHE B cepe-
gune 2017 r. ITousitHO, 4TO HA Hoarue rogsl Y TP-2
OyIer octaBaTbcs €AMHCTBEHHBIM NMPHOOPOM ISt
M3y4YEHHUs1 BECbMa MHTEPECHOTO 3K30THYECKOTO SIB-
JIeHNs] — PaJHOU3ITyYEeHHUs] OT MOJTHHUM B atMocdepe
CarypHa.

3.4. Ilyascapw

BrIxoast 3a mpenensl COTHEYHOM CHCTEMBI B Hallly
I'anakTuKy, MOXXHO yKa3aTh €Ille HEMAJIO pasuoacT-
POHOMHYECKHUX OTKPBITUH, cienaHHbIX Ha PT YTP-2
n YPAH. Ha puc. 14 nokazana Mozenb 3K30THUYEC-
KOTO acTpo(U3UIECKOTO 00BEKTa — MyJIbcapa. ITOT

Puc. 14. YnpolieHHast MOZIeJIb ITyJbcapa U MEXaHU3MOB €ro pa-
JIMOU3ITYYCHHUS

TUI OOBEKTOB OBUI OTKPBIT HA METPOBBIX BOJIHAX
B Anrmuu O. XproumeM u [x. benn posHo 50 net
Hazaj, B 1967 r. (3a 3TO BhIaromeecs: OTKPHITUE B
1974 . 6buta npucyxneHa HobOeneBckast mpemust).
JleTekTupoBaHuE CTPOro NEPHOANIECKHX UMITYIIbCOB
BHayaJie BBI3BAJIO IPEATONOKEHHE 00 OOHAPYKEHUN
CUTHAJIOB BHE3EMHBIX HUBUIM3anUi. OHaKO BCKOpe
ObUIa J0Ka3aHa €CTECTBEHHAs NMPUPOAA UCTOYHH-
Ka CUTHAJIOB — UM OKa3ajlach BPAIAIOIIAsACA HEUT-
poHHasi 3Be31a (Ha puc. 14 moka3zaHa OCh BpallleHH)
JMaMeTpoM Bcero okoio 10 kM, HO ¢ OrpOMHOMN Mac-
COM, TIOpsiiKa 36MHOM, U C IEPUOJIOM BpallleHUs MO0-
psnka 1 c. MarHuTHas OCh CMEIIEeHa, C 000UX ITOJIH0-
coB, (OKyCHUPYSCh MarHUTHBIM IOJEM, IBUKYTCS
peNATUBUTCKUE (OYEHD OBICTPBIC) 3apsKECHHBIE Yac-
THIBI, TPOU3BOMSIINE CPABHUTEIBHO Y3KUH JIy4
panuousnyyenusi. Korna syu HampasisieTcs Ha Ha-
OmronaTenst, OCIeMHNHN “BUAUT” 3TOT JIy4 parionuM-
MyTbCOM (KaK y Masika).

50 et Ha3ax Bce acTpO(U3UKH CYUTAIH, YTO HA
yactotax MeHee 30 MI'11 u3nyueHue nyiascapa yBu-
JeTh HENb3s M3-3a ““3aBayia” CIEKTpa, HU3KOU HH-
TEHCHUBHOCTH, PACCESIHUSI U Pa3MBITHS UMITYIbCOB
B Cpele paciupOCTPaHEHHUs, MHOXKECTBA MOMEX.
Opnnako oueHb ckopo Ha PT YTP-2 ynanocs o6na-
PYXHUTb PaIUOU3IIyUE€HUSI HECKOJIBKUX ITyJIbCAPOB.
JanpHelmmii nporpecc AeKaMeTpOBOM paauoact-
POHOMMH I103BOJINJ HE TOJIBKO YBEJIMYUTH KOJIAYE-
CTBO HaOmogaembIx mynbcapoB a0 40, HO U OT-
KPBITh DS HEU3BECTHBIX 3(PPEKTOB — MHIAUBH-
IyajgbHble UMITYJIbCHl (0€3 MX yCpenHEHHs, KOTO-
poe HeoOXOAMMO, €CJIM aHTEHHA HEBEJIMKa), aHo-
MaJIbHO MHTEHCUBHBIE UMITYJIbCHI, UX TOHKYIO Bpe-
MEHHYIO U MOJIAPU3ALNOHHYIO CTPYKTYpY (puc. 15).
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Puc. 15. O6HapyxeHHEe HHINBUIYaJbHBIX UMITYJIbCOB ITyabcapa Ha YTP-2

BaxHo OTMETHTH, YTO 3aJep)kKKa MPUXOJa CUTHA-
JIOB M3-3a JUCIIEPCUU B MEX3BE3AHOH cpene (Ha-
KJIOH JMHUM Ha AMHAMHUYECKOM CIEKTpeE) Ha Je-
KaMETPOBBIX BOJIHAX B Auana3zoHe oT 10 g0 30 MI'g
OTPOMHA — JI0 I€CSITKOB CEKYH/[ (B IELHMMETPOBOM
JUarna30He OHA COCTABISET JIMILIb JOJIU CEKYyH/bI).
3TO0 HE TOJIBKO MO3BOJIMIIO CYIIECTBEHHO YTOYHHUTh
u3MepeHHylo paHee Ha BU mepy nucnepcuu B cpe-
Jie, HO U OTKPBIBaeT HOBBI METOJ TUArHOCTUKHU
HOCJIEAHEH, B YaCTHOCTH, IIO3BOJISIET AETEKTHPO-
BaTh JlaXKe OYEHb JIaJeKUe HEOJHOPOJHOCTH MEX-
3BE3/IHOM MJIa3MBbl Ha JIy4e 3pEHHUs K MyJbcapy.

3.5. Mex3Be3aHas cpena

Kaxxaplii yenoBek uMeln ynoBOJILCTBHE HAOIIONATD
3Be3/1HOE He0Oo 1 MUITEUHBIH Ty Th — CTYIIEHHE 3Be3]]
K IJIOCKOCTH ['aJlakTHK¥ (B KPYITHBIX €BPOMEHCKUX
ropojaax MieuHbli My Tk MPaKTUYECKU HE BUJEH U3-
3a CHJIBHOHM TOJCBETKH OT MOBEPXHOCTH 3EMIIN)
(puc. 16). UepHOe mpOCTPaHCTBO MEXKIY 3BE37a-
MU — OTHIOZIb HE MTyCTOTa. TaM HaxOoAUTCSI MHOXe-
CTBO 3araJlo4YHbIX MaTepHANbHBIX CPEJ] M BEIIECTB —
MHOTOKOMIIOHEHTHEIN MEXK3BE3IHBIA Ta3, IEIIb,
MarHuTHBIE TIOJIS, U3JIyYeHUE Pa3IuYHbIX JUana3o-
HOB BOJIH, KOCMHUYECKHE JIy4H. DIIEKTPOHHAsT KOM-
MOHEHTA MOCJIEIHUX B pe3ylbTaTe CBOETO JBH-
JKEHHd B MarHUTHBIX MOJISIX CO3JAeT HETEIJIOBOE
CHHXPOTPOHHOE pafnon3aydeHue. NHTEeHCUBHOCTh
9TOro TallaKTHYECKOTO (hOHA PE3KO BO3pacTaer ¢

Puc. 16. Bun pparmenta MuedHOro myTd B ONTHYECKOM
JuarnasoHe

TTOHIKEHUEM YaCTOTHI, IOCTUTas MaKCUMyMa Ha Jie-
KaMeTpOBEIX BoJHax. He ciry4aitHO pagunoacTpoHo-
MU KaK HayKa poaAujiaCb UMMCHHO Ha 3THX BOJIHAX
onaromaps Kapmy Snckomy, oTkpsiBmemy B 1933 1.
KOCMHUYECKOE PaJuon3IydeHrne, KOTOPOe OKa3a-
JOCh UMEHHO TaJlaKTH4YeCKUM (OHOM. SpkocTHas
TeMIlepaTypa paguousnydeHus: ¢oHa BecbMma Be-
nuka, Ha 9actore 20 MI'm oHa mocTuTaeT B cpe-
HeMm 40000 K u pacTer ¢ MOHMKEHHUEM YaCTOTHI
CO CTIEKTpaIbHEIM HHACKCOM —2.6. HarmoMHNM, 9TO
SPKOCTHAsI TEMIIEpATypa TEIIOBOTO PaHon3Iyye-
Hus nosepxHoctu Coxnia pasHa 6000 K, a muis mia-
HET — TOpSJKa COTEH TpaayCcoB, Pe3KO yMEHb-
masich ¢ moHWwxeHueMm vactoTel. Ha puc. 17 noka-
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Puc. 17. Herernosoe panuonsinydenue [ amaxruky, m3mepenHoe Ha PT YTP-2 u YPAH-2

3aHa BBICOKOTOYHAs KapTa HETEIIOBOro (oHa
lanakTuky (B KOOpAMHATAX CKIOHEHHUE - MPSIMOE
BOCXOXJIEHHE), ITOCTpOCeHHAs Ha dactoTe 20 Ml
¢ KoMOMHHMpOBaHHBIM npuMmeHeHuem PT YTP-2
u YPAH-2.

[Ipu pannocneKTpoCKOMUYECKUX UCCIIeIOBaHUIX
MeX3Be3/1HOM cpenibl ¢ nmomoinisio YTP-2 okomno 40
JeT Ha3aj ObUIO CHeNaHO BaxkHelmiee acTpodusu-
YEeCKOE OTKPBITHE: HEOXKUIAHHO OB OOHAPY KEHBI
CIIEKTpaJIbHbIE JINHAX PEKOPIHO BHICOKOBO30Y K ICH-
HBIX MEX3BE3IHBIX aTOMOB — PEKOMOMHALIMOHHBIC
panuonvHuu. [TTaBHbIC KBAHTOBBIC YHCIIa aTOMHBIX
YpOBHEH, OTBETCTBEHHBIX 32 (DOPMHUPOBAHNE JTMHHIA,
orpomusl — 6osee 1000. Ilpu 3TOM pasmep Takux
aToMOB Tarke orpoMeH — 70 0.1 mMm. O6HApYX)EH-
HBIH 3¢ (deKT BaxkeH Kak JUId acTpo(U3UKH, TaK U
Ut (PU3MYECKOM HAyKH B 1ETIOM. DTH JIJMHUU CTAJH
3¢ $EeKTUBHBIM HE3aMEHUMBIM CPEICTBOM AUArHOC-

-2
e
~

THUKH XOJOJHON MEXK3BE3JHOH IIJIa3MBI U ITO3BOJISIFOT
C BBICOKOM TOYHOCTBIO ONPENENATH TEMIIEpPaTypy,
IUIOTHOCTD, Ta30BO€ JIaBJieHHE, KUHEMAaTHKY, MeXa-
HU3MBI PEKOMOWHAIINN ¥ HOHHU3AINH, HarpeBa U OX-
JIAXKJICHUS B MEXK3BE3JHOU cpezie. B nocnennue roabl
YIAI0Ch BHEPHUTH HOBBIM METOJI CTIEKTPOCKOITNH Ha
YTP-2. 310 OnHOBpEeMEHHOE HAONIONEHUE OTPOM-
HOM cepuy PeKOMOMHAITMOHHBIX JTUHUN — OT NIECSIT-
KOB JIO COTE€H, YTO PE3KO MOBBIIIAET UyBCTBUTEIb-
HOCTb M3MepeHuil (puc. 18). 3a oOHapyxeHHE U
HCCIIeNOBaHUs peKOMOMHAIIMOHHBIX JIMHUK B 1988 T.
obu1a npucyxaena [ocynapcreennas npemust CCCP.
Eme panee, B 1977 1., Obuta npucyxaena Locynap-
crBeHHas npemus CCCP 3a cozmanue PT YTP-2,
a B 1998 . — I'ocymapcTBeHHast mpeMus YKpauHbI
3a co3gaHue cucrteMsl YPAH.

XoTsl HacTosiIasi CTaThd SBISIETCS O030pHOI,
orpaHndeHns oObema He u3bexarh. Brime mpen-

OTHOCUTENBLHAA HHTSHCHBHOCTE X 10

-0.8 -4 } }

20 22 24

26 28 30
Yacrora, MI'1

Puc. 18. IlIupoxorionocHoe 0OHAPYKEHIE CEPUH PaTHOPEKOMONHATMOHHBIX JITHAH C oMoripio YTP-2
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CTaBJICHBI TOJILKO HEKOTOPBIE OTKPBITUS OT€YECTBEH-
HOW 1eKaMeTpoBol paanoacTpoHoMuu. [IpakTuuec-
KM HE JaHbl TaKKe CCHUIKM Ha PabOTHI, B KOTOPBIX
Oornee eTaabHO OMMCAHBI TOMYYCHHBIE PE3YIIBTaThI.
OpHako B KOHIIE 3TOro 0030pa MpencTaBieH KpaT-
KAH CIHCOK MyONWKanuil, B KaXXI0H M3 KOTOPHIX
HUMEETCS] JOCTaTOYHOE KOJIMYECTBO CCBUIOK Kak Ha
paboThl yKpanHCKUX YYEHBIX, TaK U Ha CTaThH 3apy-
OCKHBIX aBTOPOB.

Hano ormeruts, uro oxono 10 ser Hazazn aBTOp
UMeJ 4ecTh NpeAcTaBuTh noknan o HY paguoacr-
poHomun Ha Il BeeykpanHckoMm QecTrBane HayKH.
[IpencraBnenHsliil 31ech 0030p JaeT KPaTKyKO WH-
¢dopmanuio o cocrosanun HY pagmoactpoHOMUM
B YKpaWHE M MHpPE B TE€UEHHUE MOCIETHEN JeKaabl
Y 0 IEpCHEKTUBAX AJaHHOW 0bnacTu GpyHIaMeHTab-
HOU HayKH.

4. Pa3Butue HHU3K0YACTOTHOM
PaaMoOACTPOHOMHUM B YKpaWHe W MHpe

Bricokas actpodusndeckas 3Haunmocts HY panno-
aCTPOHOMUU U OCO3HAHUE ITOTO (paKTa MHPOBOH Ha-
YYHOM OOIIIECTBEHHOCTHIO TIOOY/IMIIN BEYIIHE PAIHO-
ACTPOHOMHUYECKHUE YIPEIKICHUS IMOCTABUTE 3a7ady
co3gaausg HY PT vHoBoro mokonenus. B I'ommanggun,
a taxxe Bo @pannuu, ['epmanun, BenukoOpuranuu,
IIBerun, Ilonbme co3maercs cucrema LOFAR Ha
gacTtoTel (10)30+80 MIm m 110+240 MI.
B mrate Hero-Mexkcuxo (CHIA) psimom co 3HaMe-
aurou BU cucremoii VLA taxxke cosmaerca PT LWA
Ha auana3oH 20-+80 MI'u. Iloka sta cucrema co-
cTouT u3 256 3IEMEHTOB, HO yXKe paboTocmocobHa.

VYkpanna yxe Oomee 50 mer sSBIIeTCS MHUPO-
BEIM IaepoM B obnactu HU paamoactpoHOMUM.
Ha wactorax menee 30 MI'm PT YTP-2 u YPAH
OCTaOTCS HE3aMEHUMBIMHU M TIPEBOCXOIAT IO OC-
HOBHBIM ITapaMeTpam 1 (pyHKINOHATEHBIM BO3MOXK-
HOCTSIM 3apyOeHbIE HHCTPYMEHTHI, J1a)Ke BHOBB CO-
3naBaembie. TeM He MeHee I pacIIMpeHus Tua-
MMa30Ha YacTOT, MOBBIMICHUS YyBCTBHTEILHOCTH,
obecrevyeHnst COBMECTUMOCTH 110 AWaIa3oHy u Gop-
MaTaM JIaHHBIX C IPYTUMHU HHCTPYMEHTAMHU, JIJIS Pac-
LIUPEHUS MEXTyHAPOJHON KOOIIEpalliu, peaiu3aiu
B3aMIMOJIOTIOJTHSIOIINX UCCIIEJOBAHUN C TTOMOIIIBIO
3HAYUTEJIFHO Pa3HECEHHBIX Ha 3eMHOM Iiape PT B
YkpanHe pa3padoTaHa KOHIETIIHSI IEPCIIEKTHBHOTO
pa3Butus HY pammoactponomun. OHa yCHENTHO
peanu3yeTcs B paMKax [eJIeBOW KOMIUIEKCHOU Mpo-
rpammel HAH Vkpaunsl “Pa3zButue, cozganue u

HCIIOJIb30BAHUE KPYHMHEHIINX B MUPE YKPAUHCKUX
HU3KOYACTOTHBIX PAaAHMOACTPOHOMUUYECKUX dJIEMEH-
TOB W CUCTeM” W BKJIIOYaeT B ceOsi JBE OCHOBHEIE
B3aMMOCBS3aHHbIe cocTaBisitouue. [lepBas nocas-
1eHa MOJEpPHHU3ALUU U PA3BUTHUI0O UMEIOIIUXCS
cpencts. [lepeunciennsie Boile acTpOPUINIECKUE
OTKPBITHSI ObUTA ObI HEBO3MOXHBIMU 0€3 TTOIIePIK-
KM JaHHOH IporpaMMoil. Bropas yacTs HanpaBiieHa
Ha co3aanue gononauTenbHoro HY u Gonee mmpo-
KOIIOJIOCHOTO, yeM paHee, PT HOBOro mokojieHHs
I'YPT (I'urantckuit Yrpaunckuii PT) [4]. On umeer
4acTOTHYIO nojiocy 8-+80 MI't u Bmecte ¢ YTP-2
n YPAH cymecTBeHHO pacmupser nuana3oH Jac-
TOT, YyBCTBUTENHHOCTH, Pa3pelIaloNIyI0 CI0C00-
HOCTh, (yHKIHOHAJIHHBIE BO3MOXKHOCTH, oOecIie-
YUBaeT JAJbHEHIIYI0 MHTErPAlMI0 YKPaWHbI B €B-
pONENCKYI0 U MHUPOBYIO CETH COBpeMEHHBIX PT
C COOTBETCTBYIOIINMHU MEXTyHAPOJHBIMHU HCCIIEN0-
BaausMu. Ha puc. 19 mokazan BHemHM Bu cyOpe-
meTok ['YPT psmom ¢ YTP-2 B Pagnoactponomu-
geckoit oocepraropuu uMm. C. 5. bpayne. Ha puc. 20
JIEMOHCTPHUPYIOTCS BO3MOKHOCTH HOBBIX CyOperie-
ToK I'YPT (110 25 371€MEHTOB B KaXKJ[0M) ITyTEM CpaB-
HEHUS CHHXPOHHBIX HaOmonenuit Conarma Ha Y TP-2
(Bum3y) u I'YPT (BBepxy). Buano, uro, HECMOTpS
Ha CPaBHHUTEIHHO MallyI0 IUIOMAAb OJHOU Cy0-
pEUIeTKH, MOJYYCHHBIE TUHAMHYCCKUE CIEKTPHI
BechMa HHPOPMATUBHBI, a OJ1aroaps CymecTBEeHHO
6ompmeii monoce gacrtor I'YPT ynmanoces 3aperucr-
pYpOBaTh Aake BTOPYIO TAPMOHHKY COJHEYHOTO
Bcriecka Il tuma.

brmo goxazaHo, 9TO Ha CPAaBHHUTEIHHO MAaJIbIX
HY anTenHax HOBOTO IMOKOJICHUS, JJaKe TaKNX, KaK
omna cyopemerka ['YPT, MOXHO TIPOBOIUTH BBI-
COKOKaueCTBEHHBIE acTpOo(U3HUECKHE UCCIIeI0Ba-
HHSI BO MHOTHX HaIlpaBICHHSIX. DTO OTHOCHUTCS K
n3ydennto CoHIla, MEXIUTAHETHON CPe/Ibl, HOHOC-
(depsl, FOnurepa, monuuii Ha CarypHe, nyJabCapoB,
TaJIaKTUYEeCKOTO M MeTarajlakThudeckoro (oHa,
MEX3BE3QHOH cpeabl ¢ MOMOIIBI0 peKOMOUHA-
[IMOHHBIX JIMHAH, KOCMOJIOTHYECKUX CIIEKTPATBHBIX
nuHuii. Takue GoraTble BO3MOXKHOCTH Tpeaompe-
JETSIOTCS TeM, YTO B aHTCHHE HOBOTO MOKOJIECHHUS
MAaKCUMAJIbHO Peali30BaHbl BEHICOKOKAYECTBECHHBIE
1 3Q¢deKTUBHBIE anMapaTHO-METOANYECKUE Mapa-
METpPbl U MOAXOAbI: IIUPOKUHA AHANa30H 4YacToT,
BBICOKHE YYBCTBUTEIIFHOCTD 10 IPKOCTHOU TEMIIE-
paTtype, 4aCTOTHOE€ M BPEMEHHOE pa3pelleHHus,
0oJbIIINe JMHAMUYCCKUN TUAMa30H U IIOMEX0YCTOM-
YUBOCTb, 3JIEKTPOHHOE YIPABJICHUE JIy4YOM BO BCeil
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Puc. 19. Cybpemerku cBepxmmporononocHoro PT nooro mokonenust ['YPT

Yacrora, Ml

I'YPT
80 P[Py, nb

¢

40
30.

Hacrora, MI' VTP-2
0 50 100 150 200
Bpewms, ¢

OI

Puc. 20. CuaxponHsie HaOmoneHus coHedHbIX BeruteckoB I tima Ha PT YTP-2 u I'VPT

nonycdepe 1Mo o0eUM KOOpPIMHATAM, MOJIIPUMET-
pudecKre BO3MOXHOCTH, HENpephiBHAas paboTa B
ABTOMAaTUYECKOM PEXUME, ONTHUMAJbHOE COYEeTa-
HUE aHaJIOTOBOM M U(POBOH anmaparypbl, SKOHO-
MHUYHOCTH U3TOTOBJICHUSI U JKCILTyaTallUH, dKOJIO-
rudeckas 0e30MacHOCTh, IPOCTOTa KOHTPOIS Ma-
paMeTpoOB, PEMOHTOTIPUTOTHOCTb.

Amnanoruunsiit noaxon peanusyercs Bo Opaniuu
npu co3aanuu emie ogHoro HY PT HoBoro nokoiie-
Hus — Nenu FAR. Tecnoe muoromerHee (6omee
YeTBEPTH BeKa!) COTPYIHHUYECTBO YKpauHbI ¢ DpaH-
e u ABCTpuei mo3BOJIUIIO IIEpeaaTh OTEYECTBEH-
HBIH OTIBIT 3apyOEKHBIM MapTHEPAM U OIITUMH3UPO-

BaTh co3/laHre HOBbIX HU aHTEHH-PEIIETOK U peru-
CTPUPYIOILEH ammnapaTypsl ¢ y4eToM crieruduyec-
KHX 0COOEHHOCTE! 1 TpeOOBaHUH paaroacTPOHOMUHU
HU3KHX YacTOT. YKpauHa OQHIMaIbHO y4acTBYeT
BO (DpaHIy3CKUX M aBCTPUICKUX PaAHOACTPOHO-
MUYECKHX MTPOEKTaxX KaK IIPU CO3IaHUU U PAa3BUTHH
9KCIIEPUMEHTAIBHON 0a3bl, TaK M B UCCIEIOBAHUIX
¢ ee nomousio (puc. 21, 22). Kpome nepeuncien-
HBIX CTpaH, paJHloacTpOHOMbI YKpauHbl aKTHBHO CO-
TPYIHUYAIOT, BHITIOJIHAS COBMECTHBIE TPOEKTHI, Ha-
Onronenus, myOaukanuu, ¢ BenmkoOpuTanue,
Wpnanaueit, I'epmanuent, Tonnannueit, beasruei,
[Iseuwmeir, CIITA, Manueit, SinoHueii.
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Puc. 21. Busur pagnoactpoHOoMOB DpaHITNH 1151 COBMECTHBIX FICCIIeToBaHui Ha Y TP-2

Puc. 22. Yxpaunckue pagunoactpoHoMsl B obcepBaropun Hance (Ppanmms) npu cozganun HoBoro PT Nenu FAR

5. HoBble MeTOAbI HU3KOYACTOTHOM
PaauoacTpPOHOMHUH

5.1. Ha3emMHO-KOCMHYECKAS
PaaroacTpOHOMHUS

B mocnennue roasl paanoacTpOHOMBI YKpauHBI
aKTHBHO Pa3BHBAIOT HOBBIE MOAXOBI JUIS TOBBILIE-
Hus a3 dextrnBHOCTH HY pagnoacTpoHOMUUECKHX HC-

cinenoBanuil. Kak M3BeCTHO, Takue MCCIICOBAHUS
COIIPSIKEHBI C PSIOM anmnapaTHO-METOAMIECKHX U (H-
3WYECKHUX OTPAaHUYEHUH U PoOiIeM, KOTOPHIE HE CBOH-
CTBEHHBI PaJHOACTPOHOMHH 00JIEE BEICOKHX YacTOT [5].
Cpenu HUX cliefyeT Ha3BaTh BBHICOKYIO SPKOCTHOO
TEMITepaTypy ralakTHIeCcKoro poHa, KOTopas orpe-
JIeNIIeT YyBCTBUTEIBHOCTD, T. €. IIYMOBYIO TEMIIE-
parypy npuemHoi cuctembl. Ha BU ¢on npaktudec-
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KH OTCYTCTBYET, M IIyMOBYIO TEMIIEpATypy MO>KHO
PE3KO YMEHBIIUTDH MyTeM DIyOOKOI0 OXJIaXKICHHS
MIPUEMHHUKA /10 TEJINEBBIX TEMIIEPATYP, YETO B IPHUH-
LIUIIE HENb3s CIAENaTh HAa HU3KMX YacTOTax Jaxe B
camoii cMmernoit aHTa3uu (Kak “OXJIaIuTh” IEITyI0
lNanakTtuky?!). OrpoMHyto npoGiemMy co3Jar0T MHO-
TOYUCIIEHHBIE HHTEHCUBHBIE IOMEXH Pa3HbIX THIIOB,
HalpHMep, BCEM XOPOIIIO U3BECTHBIE CUTHAIIBI paIio-
cranuuii B KB nuanazone u paauocUrHaibl 3eMHBIX
MonHui. [Ipuxonsiee u3 kocMoca paIuou3IIydeHUue
CHJIbHO MCKaYA€eTCsI CPEeSION paclIpOCTPaHEHHUs], IPEXK-
Jie Bcero noHocdepoii (BBICOTHI Hax 3emiieit mopsi-
ka 100 kM), KOTOpasi MOIJIOIIAET, MOLYIHUPYET, pac-
CEUBAET, OTKJIOHAET paAHoBOIHbI. HakoHel, xoporio
M3BECTHO, YTO YIVIOBOE pa3pelleHHe J000ro Tese-
CKOTIa OTIpeNieNsieTCd OTHOIIEHUEM pa3Mepa Mocie-
JHETO K JUIMHE BOJNHBI. O4YeBHIHO, YTO HAa HU3KHX
panmovacToTax, rie AJUHA BOJIHBI “‘camas Ooibliast
B MUpE”, YIIIOBOE pa3pelieHue Npu GUKCHPOBAaHHOM
pasmepe PT Oynmer Hamxynmum. bonbinoit omeIT
COOTBETCTBYIOIINX HCCIEJOBAHUN B YKpaWHE I03-
BOJIMJI I€TaJIbHO N3yYUTh MeLIaonye GakTopsl U 1Mo-
Ka3aTh, KaK UX yCTPAHHUTh W/UIIM YMEHBIIIHUTD, a TaK-
K€ PaBUIIBHO OT/IENINTH IOMEXH OT KOCMUYECKUX €C-
TECTBEHHBIX PaJUOCUTHAJIOB.

[ToHsATHO, YTO IS TOTO, YTOOBI YMEHBIIUTD BIIHSI-
HHUe noHocdeprl (Ha yactotax MeHee 10 MI'n u3-3a
€€ JKpPaHHUPYIOIIETO BIMSIHHUSA NPAKTUYECKH HEBO3-
MOJKHO PErHCTPUPOBATh PaIHOU3IyUeHHE) U TIOMEX,
JKEJIaTeNIbHO /sl HaOMIoMeHui “yUTH” 3a TpeeItbl
noHocdeps! U noganbiue ot 3eman. UHbIMU clloBa-
MH, HEOOX0auMO mocTaBuTh PT Ha KocMHYECKHA
anmapar M BBIBECTH €ro Ha yHaJCHHYIO OpOUTY.
Koneuno, Gonbmoii Teneckon (kak YTP-2, YPAH
nau ['YPT) Ha ammapat mocTaBUTh HENB3s1, HO OJTHH
JIUTIONb — BO3MOJKHO, YTO JOCTaTOYHO A psja
3amad. Takue mPOeKTHl YK€ peaTn30BaHbl, TOTOBST-
cs1 Oynyume. Kak mpumep MOXKHO Ha3BatTh yxKe YIO-
MSHYTHIN paHee anmapar “Kaccunu”, Xoporio u3Be-
ctabel Muccud WIND, STEREO, coBceM HOBas Juno,
roroBatrcs muccun Solar Orbiter, Juce u np. Kak
OBLJIO TTOKa3aHO B YKpaWHEe, COBEPIIIEHHO HOBOE Ka-
gyecTBO U konudecTBo HY kocMudeckux paauoact-
POHOMHYECKHX HCCIEIOBAaHUI MOTYy4YaeTCsl B XOIE
CHHXPOHHBIX HaOJIOCHUI Ha KOCMUYECKUX arapa-
Tax W Ha KpynHeHmmux HazeMHbIX PT (3TO yke Ha-
3eMHO-KOCMHYecKast paguoactpoHnomus). Hemocra-
TOK 4yBCTBHUTEJIbHOCTH B KOCMUYECKUX IKCIIEPUMEH-
Tax C JIMXBOW KOMIIEHCHUPYETCS CBEPXBBICOKOM UyB-
cTBUTENIbHOCTRIO rurantckux PT YTP-2, YPAH,

I'VPT. “CmmBka” maHHBIX JIETKO 00€CIeYnBaeT-
Cs TIePEKPBITHEM COOTBETCTBYIOIIMX AWAa30HOB
4acTOT. Y KOCMHUYECKHX HHCTPYMEHTOB OH COC-
TaBisieT ~1+15 MI'L, y HazemHbIx — 8+32 MI'1l
(YTP-2, YPAH) u 8 +80 MI'1y (I'YPT). Takue Ha-
3€MHO-KOCMHUYECKUE HKCIIEPUMEHTHI YCIIELIHO MPO-
BOJISITCSl, PE3YJIBTAaThl MEKIYHAPOIHBIX HCCIENOBA-
HUH OIMyOIMKOBaHBI BO MHOTHX M3/IaHUAX. YKpaWHC-
kue PT YTP-2, YPAH, I'YPT aktuBHO y4acTBYIOT
B HA3€MHOM NOAJIEPKKE HOBOM MUCCUHU Juno, arra-
par npubmmsuics k FOnurepy B 2016 1. (puc. 23),
coBMmecTHO ¢ m3BecTHbIMH PT NDA (®panmus),
LOFAR (Espomna), LWA (CIIIA). Ocob6oe 3Hade-
HUE B HA36MHO-KOCMHUYECKHUX HAOMIOACHUIX UMEIOT
npoexTsl Oyaymiero, korna HU PT Oynyt ycranos-
JieHbl Ha oOpaTHOH cTtopoHe JIyHbl. B aToM ciyyae
MOJTHOCTBIO OyAET yCTPaHEHO BIUSHHUE HOHOCQEPHI
U OKpaHUPOBaHHI JIFOOBIE 3eMHBIE IToMexu. Kpome
TOr0, JIEr4e MOCTaBUTh OTHOCUTENIBHO KpynHbIH PT
Ha moBepxHocTH JIyHBI, 4eM cO37aTh €ro B OTKPHI-
ToM KocMmoce. OiHa U3 MO0OHBIX MEXTyHAPOTHBIX
muccuii Farside Explorer mnanupyetcst Kk peanu3a-
uuu B 2025 ., B IOATOTOBKE Ha36MHOUN MOAACPKKHU
y4acTByeT U YKpauHa.

B HAH VYkpaunns cymectByeT COBET 110 KOCMH-
YECKHM HCCIIEIOBAaHUAM BO maBe ¢ lIpesnmeHTom
HAH VYkpauns! b. E. IlaronoMm. COOTBETCTBYIOITYIO
LIeTIEBYIO MporpamMmy Bo3riaBisieT akagemuk HAH
Vkpauns! S. C. Sukus. B 2017 r. HauaT npoekT no
HayYHO-TEXHUYECKOMY OOOCHOBAaHHIO YKpaWHC-
KOM JTyHHOM MUCCHH, BKJIIOYasi paguoacTpOHOMHUYEC-
kue 3anadd. [loTeHmman rocygapcTBEHHOTO Tpen-
npusitua «KoHcTpykTopckoe 6ropo “FOxHOE” uM.
M. K. SIHrens» mo3BosseT co3aarb COOTBETCTBYIO-
LIYI0 KOCMHUYECKYIO TEXHHUKY, 0COOCHHO B KOoOIepa-
uuu ¢ EBpomnoii.

5.2. MHOroaHTeHHbIe HAOJIIOACHHA

MOIIHBIM METOOM YMEHBIIIEHUSI HETaTUBHBIX BO3-
nercteuil B HY paguoacTpoHOMMH SIBISIIOTCS TaK-
’K€ MHOTOQHTCHHBIC CUHXPOHHbBIC HAONIOACHUS Ha
pPa3HECEHHBIX B IPOCTPAHCTBE aHTEHHAX (MHOTOAH-
TeHHas cuHeprus). [lockoiabKy B pa3HbIX reorpadu-
YECKUX MYHKTax (Ha PacCTOSIHUAX OT COTEH JIO ThI-
CAY KAJIOMETPOB) COCTOSIHHUE HMOHOCHEPHI U TaKe
MIOMEXOBast 00CTAHOBKA CHIIBHO Pa3IUYaloTCs, OJHO-
BPEMCHHBIC HAOJIIOJICHUS U UX CPABHCHHE TTOKAXKYT,
HaOFOIAIOTCsl 3eMHbIe 3(PQEKThI WM CUTHAIBI U3
kocMmoca. [lapameTpsl OCIEAHUX JOJKHBEI OBITH
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Puc. 23. Kocmuyeckuii anmapar Juno (EKA-HACA)

OUYCHBb OJIM3KUMU APYT K ApyTy. Takol peskuM 4acTo
ucnons3yercs Ha PT YTP-2, YPAH, I'VPT, Bkmto-
Yyasi METOJOJIOTHIO PalHOMHTEP(HEPOMETPUU CO
ceepxanuHHbIME 0asamu (PCB). OTta metomomno-
TS TIO3BOJISIET JOCTHYh OY€HB BHICOKOTO YTIIOBOTO
paspelieHus Jaxe Ha BeChMa HU3KUX YacToTax. B cuc-
teme YTP-2+YPAH-1+YPAH-2+YPAH-3+YPAH-4+
I'VPT PC/Ib-pexum (¢ MakcuMallbHOM 0a30#l OKo-
1o 1000 kM) maeT yriioBoe paspelieHHe MopsaKa
1 yri1. ¢, 4TO COM3MEPUMO C XapaKTePUCTUKAMU JTyd-
X ONTHYECKUX TelecKoroB. [IpoBeneHbr Takxke
YCHENIHbIC HAOIOICHUS CHHXPOHHO M KOOPIMHHUPO-
BaHO ¢ PT NDA (®panmms), LOFAR (I'ommasmus) u
JlaXKe C aHTCHHON Ha PEKOPAHO OOJBIIOM YIAJICHUU
~10000 kM LWA (CLIA).

Pagnoactponomuueckasi oOcepBaTopusi HM.
C. 4. bpayne (mmomanp okoino 140 ra) sBisercs
CBOEro pojla MPUPOJHBIM 3aMOBEIHUKOM. 31€Ch
HE BEIYTCS CENbCKOXO3IMCTBEHHBIE paOOTHI (BBIKA-
IIMBAETCS TOJBKO YaCTh TPABhI), HE UCIOIB3YIOTCS
XUMHYecKHe cpenctBa. Mmerorcs Ooratele diopa
u (payHa, xapaKTepHbIE JUIs CTCITHOHN U JIECOCTECITHON
30H HaIel cTpanbl. 3apyOeKHBIC PaTHOACTPOHOMEI
OXOTHO TIPUEIKAIOT B 00CEPBATOPHIO VISl COBMECT-
HBIX HAOJMIOACHUH W 3HAKOMCTBA C TIpupoaoi. Heko-
TOpBIe (PparMeHThI IPUPO/IBI B 00CEPBATOPUH TOKA-
3aHBI Ha puc. 24, 25.

6. 3axkimouenue

00001125 BhIlIIECKa3aHHOE, HAO0 TIOAYEPKHYTh, YTO
HY pamgmoactpoHoMust (T€KTOMETPOBBIH, TeKaMET-
POBBI 1 METPOBEII AMATIA30HBI) SBISETCS OJTHUM U3
Han0oJIee aKTyaJdbHBIX HANPABICHHUI COBPEMCHHOMN
actpoHoMuu. Ha mpoTtsikeHun Oosiee moiyBeka
YkpauHa 0cTaeTcsi MUPOBBIM OOIIETIPH3HAHHBIM JIH-
JIEPOM B 3TOH TMEPCIIEKTUBHOM 00JacT (PyHIaMeH-
TAJIBHOW M MPUKIAAHOW Hayku. JIuaepcTBo yaaercs
COXPAaHATH U 3aKPEIUIATE O1aroaps CyiecTBy e
BCEMUPHO U3BECTHOM IIKOJIE JIEKaMeTPOBOM pajuo-
ACTPOHOMUH, NPAaBUIBHO CIIEIAHHOMY BBIOOPY Ha-
MpaBJICHUH JesTenbHocTH Oonee S0 JeT Ha3aj aka-
nemukoMm C. . bpayne u IpyrumMu 0 CHOBOTIOJIOXHU-
KaMH OT€YECTBEHHOM PaJ0aCTPOHOMUH ITPU OATEP-
xkke Ilpesunenta HAH Vkpaunsl b. E. IlaTona
Y PYKOBOJICTBA HAIIICH aKaJleMuH, OJiaroapsi UMero-
IIEMYCsl KOJJISKTUBY BBICOKOKBAITH(UIIMPOBAHHBIX
CIIELMAIMCTOB U UX OTPOMHOMY alnapaTHO-METOAU-
YECKOMY, HaOIIFOaTeIbHOMY U acTpO(H3HUeCKOMY
OTIBITY, TCCHOMY MEXIYHAPOAHOMY COTPYIHUYECTRY,
MupoBoMy nporpeccy HU pagnoactpoHomum.
Vkpaunckue PT ocratorcst He3aMEHUMBIMU, BOC-
TpeOOBaHHBIMU, aKTHBHO M MTPOAYKTHBHO pabOTaro-
mmmu. O6cepBaropust uM. C. . bpayne, rae Haxo-
narcst YTP-2 u I'YPT (puc. 26), craza MUPOBBIM
LIEHTPOM JE€KaMETPOBOM, a Tenepb U METPOBOU
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Puc. 24. OparmeHT KOBBUTBHOM cTenn BONI3u Y TP-2

Puc. 25. Yronok ot/bIxa B 00cepBaToOpumn

paaroacTpOHOMUH, JAIOIIUM OCHOBHYIO 4acTh HH-
(dopmariuu o pagrou3TyucHry BeeneHHOH Ha HU3KHX
yacToTax. YKkpauHckue PT uHTErpupoBaHbl B €BpO-
MENCKYI0 U MHUPOBYIO CETH Ha3eMHOM M HAa3€MHO-
KOCMHMYECKON panuoacTpoHoMuu. Ecin ydecTs u
kocmuyeckue muccuu ¢ HY npuemHbIMu cucrema-
MH, KOTOpble pa0b0Tal0T CUHXPOHHO C Ha3eMHBIMHU
PT, To pa3Mepsl 3TOTO BUPTYaILHOTO (HO peabHO

(dhynkuonupyroiero) PT BneuaTisror — 10 coTeH
MUJUTUOHOB KHJIOMETPOB!

U3BecTHO, 4TO yke B 1968 I. HEKOTOpBIE YacTH
PT YTP-2 npumMeHSIUCh B UCCACAOBAHUAX. TakuM
obpazom, B 2018 1., B roxy ciaBHBIX 100-1eTHHX
ro0uieeB B ku3HM HanmoHalibHO# akajemMun Hayk,
Oyzer poHo 50 ner ¢ Hayanma paboTHI 3TOH yHH-
KaJIbHOU ycTaHOBKH. Celfyac MOXKHO CMEJIO YTBep-

20 ISSN 1027-9636. Paodiogizuxa i padioacmponomia. T. 23, Ne 1, 2018



HUccneoosanue Beenennou memooamu HUZKOHACMOMHOU pA0UoacmpoHomuu 6 Ykpaume

Puc. 26. PT YTP-2 uI'YPT B Pagnoacrponommueckoii oocepBaropuu um. C. f. bpayne

JKIaTh, YTO €€ CO3JaHue U MPHUMEHEHHE Ha MpOT-
JKEHUH TTOJTyBeKa He ObUIA HaPACHBIMH.

Koneuno, B nansueiimem passutuu HY paauoac-
TPOHOMHH €CTh IPOOJIEMBI, TPUUYEM, K COXKAICHUIO,
HE TOJBKO ammapaTHo-meroanuyeckue. OmHako pa-
JINOACTPOHOMBI YKPAuHbI U BCETO MUPA HE TEPSIOT
ONTHMHU3MA, B YACTHOCTH, €III€ U TIOTOMY, YTO Oymy-
1iee 3TO HayKu B pyKaxX XOTs U MOJIOJBIX, HO YK€
KBaJTM(PUIIMPOBAHHBIX PAINOACTPOHOMOB.

ABTOp BbIpa)kaeT 0JIar0IapHOCTH MEPBOMY BHIIE-
npe3uaeHTy HannonanbHoOM akageMuu HayK YKpau-
Hbl akanemMuky HAH VYkpaunsl AnTOHY I'puropse-
Buuy HaymoBiy 3a mpeqjioxeHue MoAroToBUTh Ha-
CTOSAIIUI 0030p.

B onucaHHBIX UCCIIEIOBaHUAX NPUHUMAI Yy4acTHE
OOJTBILIOH KOJJIEKTUB HayYHBIX paOOTHUKOB, HH>KEHEPOB
Y TeXHUKOB OT/IENIeHNs] HU3KOYaCTOTHOM pajroacTpo-
Homuu P HAH VYkpauns! u 3apyOekHBIE KOJUIETH,
KOTOPBIX aBTOP UCKpeHHe Onaroaaput. McciemnoBanus
npoBoannuck npu noaaep>xke HAH Ykpaunsl, Bkito-
4asi ee LEJIEBbIE IIPOrPAMMBI, & TAKXKE Psia MEKIY-
HApOJHBIX IPOEKTOB U IIPOTPaAMM.
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INVESTIGATION OF THE UNIVERSE

BY THE LOW-FREQUENCY RADIO ASTRONOMY
METHODS IN UKRAINE

(According to the report on the XI All-Ukrainian Festival
of Science of 18 May 2017, Kyiv)

Purpose: overview of the main results of half a century activi-
ties of Ukraine (with emphasis on the last decade) in the field of
decameter radio astronomy, presenting a number of astrophysi-
cal discoveries in the study of the Solar system, Galaxy and
Metagalaxy, demonstration of favorable prospects for the Ukrai-
nian and world-wide low-frequency radio astronomy.

Design/methodology/approach: The world-largest Ukrainian
decameter wavelength radio telescopes UTR-2, URAN, GURT
in comprehensive studies of various astrophysical objects in the
Universe, as well as special techniques of radio astronomy ob-
servations, providing high sensitivity, resolution, dynamic range,
noise immunity and research efficiency were applied.

Findings: Extensive search efforts and long-term monitoring stu-
dies of low-frequency radio emission were made with the best
parameters of the experiments for the Sun, planets, solar wind,
interstellar medium, galactic background and of extended
objects, pulsars, transients, radio galaxies, and quasars. New
objects and phenomena in the Universe were opened, in parti-
cular, the regions of the cold interstellar medium with ionized
carbon, and the corresponding spectral lines of recordly high
excited atoms at levels more than 1000, found 40 earlier un-
known at low frequencies pulsars, electrostatic discharges in the
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atmosphere of Saturn, ultra-slim space-frequency-temporal struc-
tures of continuous, pulsed and sporadic radio emission of
objects in the Solar system, Galaxy and Metagalaxy.
Conclusions: The main achievements of the national radio
astronomy at decameter and meter wavelengths are shown. The
world’s largest radio telescopes UTR-2, URAN-1...URAN-4,
GURT are created, upgraded, and implemented in ground moni-
toring, which made many astrophysical discoveries recognized
by the world scientific community. Ukrainian radio telescopes
are indispensable, fully popular and included in the ground and
ground-space radio astronomy network and widely used in in-
ternational studies. There are favourable prospects for further
development of Ukrainian and international low-frequency ra-
dio astronomy — one of the most important areas of modern
astronomical science.

Key words: low frequency radio astronomy, decameter and meter
bands of radio waves, radio telescope, Solar System, Galaxy,
Metagalaxy

0. O. Konosanenko

Panioactporomiunuii inctutyT HAH Yipainy,
By11. Mucrenrs, 4, M. XapkiB, 61002, Vkpaina

JOCHIXKEHHA BCECBITY METOJAMU
HU3bKOYACTOTHOI PAJIIOACTPOHOMII B YKPATHI
(3a marepianamu gonosini Ha X1 BeeykpaincbkoMy decTuBani
Hayku 18 TpaBust 2017 p., M. Kui)

TIpeomem i mema pobomu: OIS OCHOBHUX PE3YJIBTATIB MIiBCTO-
JITHBOI JISUTBHOCTI YKpaiHu (3 aKIIEHTOM Ha OCTaHHE JIECSATH-
piudst) B 00JIacTi IeKaMeTPOBOI palioacTPOHOMIT, IEMOHCTpALIiS
HU3KHU acTpO]i3UIHUX BIAKPUTTIB Y BuBUeHHI COHSYHOT cCHCTe-
M, ["aakTuky i MeTtaranakTHKH, JeMOHCTPALis CHPHATINBHX
MIePCIEKTUB PO3BHUTKY BITUM3HSIHOI 1 CBITOBOT HU3bKOYACTOTHOT
PpazioacTpOHOMI.

Memoou i memoodonozia: 3acTOCOBaHO HAWOIIBILI B CBITI YK-
paiHCBKI PafioTeNecKONH JeKaMeTPOBUX—METPOBUX XBHJIb

YTP-2, YPAH, I'YPT y koMIuieKcHUX acTpo(di3HUHHUX TOCTi -
JKEHHAX Pi3HUX 00’ €KTiB BeecBiTy, a TAKOX CrieriainbHi METOqH
PpanioaCTpOHOMIYHHX CIIOCTEPEKEHb, IO 3a0€3IIeTyIOTh BUCOKI
Yy TJIUBICTh, PO3AUIBHY 3[aTHICTh, TUHAMIYHUHN /lialla30H, 3aBa-
JOCTIHKICTh Ta €(DEKTUBHICTH TOCITiIXKEHb.

Pesynomamu: 3 HallKpaIlyMH apaMeTpaMu eKCIIEpHMEHTIB
BUKOHAHO IIMPOKOMACIITAOHI JOBIOTPUBAJIi IOIIYKOBI Ta MOHi-
TOPUHIOBI IOCTiPKEHHS HU3bKOYAaCTOTHOTO Pa/1i0OBUIIPOMIHIO-
BanHs1 COHIIS, IIAHET, COHSYHOTO BiTpPY, MXK30PSHOTO Ceperio-
BUIIA, TAIAKTUYHOTO (hOHY 1 IPOTSHKHUX 00’ €KTIB ["alakTHKY,
MyNbCapiB, TPAH3UEHTIB, PaJiorajJakTuK, KBazapiB. Binkpuro
HOBI 00’€KTH Ta siBHIIA y BeecBiTi, 30kpeMa, 00J1acTi X0IOTHOTO
MIXK30pSIHOTO CEpeJOBHINA 3 10HI30BAHHUM BYTJICLEM
Ta BIAMOBI/IHI CIIEKTpaJIbHI JIiHIT PEKOPAHO BUCOKO30YIPKEHNUX
aTomiB Ha piBHsX oHax 1000, BusiBnero 40 HEBiTOMUX paHilIe
Ha HU3BKUX YacTOTax IyJIbCapiB, €IEKTPOCTATUYHI PO3PSIIH
B aTtMocdepi CaTypHa, HAATOHKA IPOCTOPOBO-UACTOTHO-4ACOBA
CTPYKTypa KOHTHHYAJIEHOTO, IMITYJIbCHOTO i CIIOPaJANYHOTO
panioBunpomintoBanHs 00’ exTiB CoHsiuHOT cuctemu, ['anakTu-
KM 1 MeTaranakTuky.

Bucnogxu: TIokazaHO OCHOBHI JOCSTHEHHSI BITYU3HSIHOT pajtio-
aCTPOHOMIT B JeKaMETPOBOMY i METPOBOMY Jlialla30HAX XBUIIb.
CTBOpEHI, MOZIEPHI30BaHI 1 BIPOBA/XKEHI B PETyJIApHI COCTE-
pexeHHs1 HalO1IbIIi B cBiTi pagioteneckonn YTP-2, YPAH-1 ...
YPAH-4, I'VPT, xoTpi 103B0oMIIN 3p00UTH Oe311i4 acTpodiznd-
HUX BIJIKPUTTIB, BU3HAHUX CBITOBOIO HAYKOBOIO CITIJIBHOTOO.
VYKpaiHCBKI palioTeIecKOH He3aMiHHi, BceOIHO 3aTpedyBaHi,
BKITIOUEHI /10 HA3EMHHUX 1 HA3eMHO-KOCMIYHHX Pa/lioacTpOHO-
MIYHUX MEpPEeX 1 aKTUBHO BUKOPHUCTOBYIOTHCS B MIKHApPO.-
HUX JTOCII/DKEHHAX. € COPHUATINBI IEPCIIEKTUBH MOAAIBIIIOTO
PO3BUTKY BITYU3HSAHOI 1 CBITOBOT HU3BKOYACTOTHOI pafioacTpo-
HOMIi — OJTHOTO 3 HAHaKTyaJIbHIIIMX HAIIPSIMKIB Cy4acHOi acTpo-
HOMIYHOT HAYKH.

Kniouogi cnoea.: HU3bKOYaCTOTHA PaJIi0aCTPOHOMIS, AEKaMeTpo-
BUI1 1 METPOBHH /1iaria30Hu paiioXBUIIb, pajioTeneckorn, CoHsy-
Ha cucrteMa, [anakTrka, MeraragakTiuka

Cmamus nocmynuna 6 pedaxyuio 16.11.2017
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