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«Enunaga cerp UypromoBa»: HOBbIe 3aJa4yu aCTPOHOMUYECKUM
o0cepBaTopuaM [AJid 3alUThI 00MeECTBa

|K.H. Yypromos'|, A.®. Creknos®?, A.II. Bunbmauenko®*, H.T. Jamkues’

! ActporoMuueckas o6ceppaTophs KHeBCKOTO HAMOHANLHOTO YHHBepcHTeTa HMeHH Tapaca IlleBuenko
*TnaBuas acTpoHomuueckas o6cepsatopus HAH Vkpaunsi, r. Kues
3 MesxpernonasibHas Akajemus ynpasJeHns nepconasom, r. Kues

B pesyavmame nHabarodenuti noumu 3a uemoipe 200a a8mopol 8vl0eAuLl KAACC cymepeurblx 60audos. Credvl cymepeu-
HolX 6041008 HAbBAOOAOMCS OM HeCKOAbKUX MUHym 00 08yx uacos. B pabome paccmompero cunxpornroe HabaroOeHue
geuepreeo cymepeurozo boruda e nebe nad Kuesckoil obaacmoro 08.07.2016. basosoe paccmosnue mexnOy moukamu
pomoepaguposanus cocmasunro 25,8 km. Tennosoii 83pei8, svicsewusarnue u pacnad smopeuiecocs 8 ammocgepy Had
Kuesom mena nHawaroce Ha svicome 55—65 km. OHO meOdseHHO pa3eopasoce u, 08ueascsb No HAKAOHHOL MpaeKmopuu,
nepecmano 8v.c8ewU8amocs Ha oicome 0K0a0 30-33 Km.

«€QHHA MEPE>XKA YYPIOMOBA»: HOBI 3BABJAHHA ACTPOHOMIYHHM OBCEPBATOPISAM [JI 3AXHCTY CYC-
ITIJIbCTBA, Yypiomos K.I., Cmexaros A.D., Bidvmauenko A.11., Jawxkies I'.H. — B peaysvmami cnocmepescers matisce
3Q womupu poKku asmopu 8udiruiu Kiac cyminkosux 6oaidie. Caidu cyminkosux 604idie cnocmepieaiomocs 8i0 OeKiib-
KOX X8UAUH 00 080X 200uUH. ¥ pobomi po3eAaHymo CUHXPOHHE CNOCMEPeHCeHH 8eHipHboeo cyminkogoeo borida 8 Hebi
Had Kuiscvkor obaacmio 08.07.2016. Basosa sidcmarns min moukamu gomoepagysanns ckrara 25,8 km. Tenao-
sull 8ubyx, sucsiuysanns i poanad miia, ake smopesocs 6 ammocgepy Had Kuigscokoro obaacmio nowarucs na 8ucomi
55-65 km. Boro nogineo po3eopanocs i, pyxarouucs no NOXuiil mpaekmopii, nepecmano 8UC8imMAO8AMUC HA BUCOMI
6au3vko 30-33 Km.

«CHURYUMOV UNIFIED NETWORK»: NEW TASKS FOR ASTRONOMICAL OBSERVATORIES TO PROTECT
SOCIETY, by Churyumov K.I., Steklov A.F., Vidmachenko A.P., Dashkiev G.N. — As a result of observations in
nearly four years the authors have identified a class of twilight bolides. Traces of Twilight bolides are observed from
a few minutes to two hours. The paper considers simultaneous observation of the evening twilight fireball in the sky
over the Kiev region 08.07.2016. Base distance between the photographing points was 25.8 km. Thermal explosion,
[lashing and decay of the body invaded into the atmosphere over Kiev region began at altitude of 55-65 km. It flared
up and slowly moving along the inclined path disappeared at the height of about 30-33 km.

KuroueBbie ciaoBa: cymepeyHble 60MIbl; KOMETHBIE SIAPA; MeTeopHble caenbl; Ennnas cetp Yypromosa.

Key words: twilight fireballs; cometary nucleus; meteor traces; Churyumov Unified Network.

1.BBEJEHUWUE

JJ1s1 acTpoHOMHUECKUX 06CepBaTOPUM OCHOBHBIM SIBJSIIOTCS peryJsipHble HabJoneHusi HebeCHbIX 00BEKTOB.
Y npeumyliecTBEHHO 3TO NPOUCXOAUT B TEMHOE BpeMsl CYTOK I10CJe OKOHYAHHS BeUepHHX aCTPOHOMHUYECKHX
cyMepek [1, 2]. B pesysbrare mouTH 4eThIpeXJeTHUX HaGJIONEHHH aBTOPb BBIIENHIH OCOOBIH KJacc — cyMe-
peuyHbIX HalOJIofeHUH MeTeopoB, GOMUAOB U UX caenoB Ha Hebe [10, 18-24, 26]. [Ipu 3ToM TakKe BO3MOXKHBI
U JHeBHble HaOJI0JeHUs CJeL0B MeTeopoB U OO0JMIOB, HO OHM MeHee 3(pekTHUBHble. KpoMe TOro, B OTIHYME
OT HOUHBIX HaOJIIONEHUH SPKUX CBETALIUXCS METEOPHBIX CJIENOB, KOTOPble MOXKHO HabJ/I00aTb OT HECKOJNbKHUX
HoJiell 10 NecsTKa CEeKyH[, Halld CyMepeyHble M NHEBHble CJeAbl MOXKHO Hab/Mi0gaTh OT HECKOJbKHUX MHHYT
MHOTIA [0 ABYX YacoB. DTO MO3BOJSET OCYLLECTBJ/ATb MPSMOE 30HAMPOBAHHUE TUX CJEJOB C HUCIOJIb30BAHHEM
acTpoHOMHUecKoH aBuauud [1, 25, 27]. HamoMHuM, 4TO aHANOTHUHBIH 30HIUPYIOLIMH SKCIIEPHMEHT C KOMETOH
UypiomoBa-Tepacumenko croun Gosee 1,7 mupa. espo [39, 40].

2. [IPUMEPBI HABJIIONEHUY CJIENOB HA HEBE

B [10, 18-20, 22, 28, 29] Mbl OTMETH/IH CHHXPOHHOE HabJIOleHHe BeUepHEro CyMepeuHoro 6osuaa B Hebe
Han Kuesom 25.06.2014 r. ¢ paccrosinieM Mexay Toukamu (otorpadupoBaHus okoJio 8,4 KM. BricBeunBaHue
¥ pacraj BO3MOXKHO KOMETHOTO BellleCTBa HAayajoCh Ha BeICOTe GoJjiee 25 KM, a MAKCHMaJIbHBIH pacrnaj Mpou30-
mweJs Ha BbicoTax oT 18 no 8 kM. Tesio He HoJieTesI0 10 MOBEPXHOCTH 3€MJIM U PACNa/OCh Ha MEJKOAUCIIEPCHBIE
(parmeHTel. Hauiu npenBapute/sibHble OLIEHKH HadalbHOH Macchl AaHHOTO (parMeHTa [0 BXOAa B aTMocdepy
coctaBusu oT 1 1o 10 ToHH.

[To pesynbraTaMm HaGJIOAEHUH TeOCTALlMOHAPHBIX CIYTHUKOB B aTMocdepe 3eMJH HEOJHOKPATHO PETHUCTPHU-
poBasuch BCHBIIKY sipye —17™. OLEeHKH MOKAa3blBAIOT, UTO XapaKTepHbIH HauaJbHBIH pasMep TaKHX MeTaJio-
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KaMeHHBIX TeJl MOTYT COCTaBasATh 1-3 M. Ecsii »Ke 3TH MeTeOpouIHblE TeJla COCTOAT M3 CHera W Jbaa (ocrtaT-
KA KOMETHBIX siIep), TO HX pasMep CYLIeCTBEHHO YBEJHUHUBAETCS W HHOTAA MOXKET COCTaBJATb A0 AEeCSTKOB
MeTpoB. Tak, OLEHKH MOKa3blBalOT, 4TO TYHT'YCCKHH OOJHA HE OCTaBMJ METEOPUTHBIX TeJ Ha MOBEPXHOCTH
3eMJd, MOTOMY UTO 3TO OBLT KYCOK KOMETHOTO $[pa, COCTOSIILETO U3 COBOKYMHOCTH C/1ab0 CBA3AHHBIX MEXIY
co00H 3aMOpPOKEHHOH BONOH, YINEKHUCJIOTOH W APYTHUMH JbJAMH MEJKHX MBIJIEBBIX YACTHIL C MaJjod CpenHeH
moTHocThI0. [loTOMY Takue Tesla MHTEHCHBHO pa3pylualoTcsl W M3MeJb4aloTcs IIpU MoJeTe depe3 aTMochepy
[3, 12, 30, 38].

Hauanbnast macca TyHrycckoro Tena oleHupaercss mpumepHo B 2-10% TOHH, M mpu ckopocTH Bxoia B
aTMocdepy ~ 31 KM/c Ha CBOeM NyTH K B3pbIBY OHO mpouwio okoso 200 KM U MOTepssio COTHH ThICSY TOHH
B Bune Meskoi mbuid [8, 9, 30]. M3BecTHO, YTO BHICOKOE a3pONMHAMHYECKOE NaBJeHHe aKTHBHO paspyllaeT
TMI0OBEPXHOCTb JBHXKYIIerocss B aTMocepe KocMHueckoro Tesa. MsMesibueHHOe B pesy/bTaTe 3TOrO BeLIECTBO
nof06HO XKHUIKOCTU «pacTekaeTcsi» U ObicTpo Topmosurcesi [1]. [Ipu aTom 3a masoe BpeMsi ero KHHeTHYeCKasi
9Heprus nepenaercss HeGoJbLIOMY 0OBEMY BO3AyXa Iepel TeJOM, CXKMMas M HarpeBas ero 10 HeCKOJNbKHX
LeCATKOB ThicsY rpanycoB. CiencTBHEM 3TOTO SIBJSETCS TEIJIOBOH B3PbIB, MOLLIHOCTb KOTOPOTO ONpenessieTcs
nepeJaHHON KUHETHUECKOH SHeprued.

Ha ocHoBaHUM aHa/nW3a AaHHBIX O TaKux (peHoMeHax, KakK TyHrycckuil, Cuxots-Anunb, CTepiuTaMak H
apyrux [5-7, 26], 6bliu BhickasaHbl npeanosoxkenus [30, 33], uTo B3pBIBHL KPYTHBIX METEOPOUIOB B aTMochepe
TJIAHETHl U, KaK CJEACTBHE, BCIBILIKH 6J1€CKa, TPOUCXOAAT Ha BBICOTAX MX MaKCHMaJbHOIO TOPMOXKEHHS. DTO
yIaJoCch MOATBEPAUTD NPU U3YyUEHHUH pa3pylieHUs pparmeHToB siapa koMmeTbl [llymeiikepa—JleBu 9 B atmocdepe
Onurepa [11, 31, 32, 35]. TensioBbie B3pbIBH B aTMOC(hepe 3eMJH KPOMe OCTaTKOB KOMeTHbIX siaep [9, 12-17,
36, 37], coszmaoT U HebGosblire (¢ mMaccoi <400 TOHH) MOHONHTHBIE (KaMEHHblE WM MeTajJIMuecKHe) TeJa,
TaK KaK KpYyNHble KOCMHUYeCKHe TeJsa MPOXOAAT aTMocdepy MpakTHUECKH 0e3 MoTepu MacChl U CKOPOCTH H
B3pBIBAIOTCS yKe Ha noBepxHocTH 3emuu [7, 34, 39-42]. PacueThl MoKas3blBalOT, UYTO €CJH TEIJIOBOH B3DPbIB
MEeTeOpora MPOH30HLeT Ha BbiCOTe GoJibliie 15 KM, TO A0 MOBEPXHOCTH 3€MJIM B3pbIBHASI BOJHA [axKe He
noiner [4].

Ha puc. 1 npencraBienbl n3006pakeHUs] a3pOKOCMHUYECKOT0 CJlefla, KOTOpble Mbl Hadajld pPErucTpUpoBaTh
B Kuese Ha seBoM Oepery JlHempa npub/HM3UTE/NBHO 4Yepe3 MUHYTY MOcJe Hayaja FOpeHHsl BOLUeJllero B
atMmocdepy Ttesna. Csen Habsionasncs HelaseKo BO3Jje JIMHHM TOPH30HTA, MOCTENEHHO NPUOIHXKAsACh K HEMY.
[Ipy nmameHHH 3TO TeJO MOCTENEHHO pasropasjocb. ETo cropaHde MPOUCXOAMJIO C 3dJeMEHTaMH KJOYKOBATOrO
Pas3OpbI3THBAHUS 2KeJTO-OPAHKEBBIX 3JEMEHTOB; CaM IOJIET-CrOPaHHe MPOMOJIKAJICH OKOJIO AECATKA CEKYHA.
Takoe nnuTesnbHOE BpeMs INoJieTa Teja B aTMOC(epe TOBOPUT O MOJIOTOM €ro BXOXKIEHHH B aTMoChepy.

O6mbexT cropes u octaBus ocBellaeMbldt CosHueM caen. IlpuBeneHHble Ha puc. 1 goTorpapuu nokasbaoT
IVUHAMHKY HW3MeHeHHsl (OpMBI cJena, KOTOPBIH MepBble MHHYT [IBaJlLlaTh OCBELIAJCS 3aXOASLIUM 338 TOPU3OHT
CosiHIleM, a 3aTeM ellle HECKOJIbKO NeCATKOB MHHYT OblJ BUIEH Kak TeMHoe NU(Qy3Hoe 006/aKo Ha (oHe
noacBeunBaemoro JIyHoil BeuepHero Heba. 3a 3TO BpeMsi ObLIO MOJYYEHO HECKOJBKO JECSATKOB (oTorpaduii
10 TIOJIHOTO paccesiHUs cJjela B 3eMHOH aTmocdepe. Kak BHAHO, c/ef MOCTENEHHO YTOJIIAJICH U OTKJOHAJCA
OT NpsSIMOJIMHEHHOH TpaeKkTopuH. [lo CKOpOCTH yTOJIIEHHUS C/lefa Mbl OLEHHUIH BO3MOKHYIO Maccy MepBHUHOTO
00beKTa OKOJIO JecsaTKa TOHH.

Cpasy nocsie Hauana ¢ororpaduporanus B KueBe uHpopmauns 6bia nepenana Jamxuery I'.H., u uepes
MOJITOPbl MUHYTHI MOC/e Hadasa ¢oTorpacdupoBaHusl ObLJIO MOJYUEHO OKOJO AecsTKa U300paxKeHUH U3 Apyroi
TOYKH C pacCcTOsIHHEM OT MepBoit B 25,8 KM (puc. 2).

BrluncsieHusi mokasasu, 4TO BepXHSS 4acTb CJea OT CrOpPaHHs Tesa B aTMocdepe 3eMsHd HaXOAWUTCS Ha
BBICOTE OKOJIO 55—65 KM; HHXKHSIS 4acTb CJefia, Te FopeHHe 3aBepIIHIOCh, HaXOAUTCs Ha BblcoTe 30-33 KM.

3.OIIBIT PABOTHI IIEPBOTO BAPUAHTA «EJUHOW CETU YYPIOMOBA»

KosekTHB aBTOpPOB JAHHOrO COOOLIEHHSI co3fald U ofecrneuns paboTy mepBoro BapuaHta «EnnWHON ceTu
UypioMoBa» MO HeNpPEepbIBHOH PErHCTPALMK CyMEPEUHBIX M IHEBHBIX CJIELOB a39POTEXHHUYECKHX U a3pOKOCMUYe-
CKHUX BTOp:KeHHH B He6o Hajn KueBom u o6sacteio B 2013-2016 ronax. Bcero 3a 3To BpeMsi HaMU MOJIyUeHO
6osiee 36 000 aBTOpCcKUX (DOTOCHUMKOB, IIPOBEEHA UX KJjacCH(HUKaLUA U CO3[aHa COOTBETCTBYIoIAs 6a3a JaH-
HbIX. MBIl 3aperucTpupoBa/i Kak THUIHUHble KOCMHUeCKHe BTOPXKeHHS MeTeOpOUO0B, ()parMeHTOB SiepP KOMET,
TaK W cJefibl a9POTeXHHYeCKUX BTOP2KEHUH, KOTOpble, KaK MPaBUJ/IO, HAUMHAIOTCSA U 3aKaHUMBAIOTCS Ha GoJee
HH3KHX BBICOTAX, YeM THIHYHblE KOCMHYeCKHe BTOpxKeHus [21].

Takxxe HaM ypajnoch 3a(PUKCUPOBATb BO3HHKHOBEHHE U Pa3BHUTHE JIOKAJbHBIX, HO MOLIHBIX aTMOC(EpPHBIX
BUXpell. PaHee Takoe OblJ0 He THUIHYHO A/ YKPaWHbl, HO UMEHHO 3TO MOATBepXKIaeT ONacHble TeHIEHLHUH
B 3BOJIOLUMM KJMMaTa Hallledl CTpaHbl. 3aperdcTpUpOBaHbl M O4eHb OoJibllMe, [JHMHHbIE LJMeH(bl NblIEBbIX,
a3p030JIbHBIX BBIOPOCOB Npennpustuil Kuesa, uto TpefyeT mpuMeHeHHs CypoOBBIX WITpadHbIX caHKuui. [Tosy-
YeHbl 60JbllKe cepud oTorpaduil JeTHUX M0KapOB, B3PEIBOB HA He(pTeba3ax U Aaxe cjelbl 0COOBIX AelCTBUN
aBUALMHU B NepHOAbl 000CTPeHUH THOPUAHON BOHHbL. B co3naHHON aBTOpaMM 6a3e JaHHBIX €CTb TaKXKe HeMaJjloe
KOJIMYeCTBO «cJeoB B HeOe» Hal KueBoMm, KoTopble HaM IOKa He YAaJ0Ch KJacCH(ULUPOBATb U UAEHTH(HULIU-
poBark.
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YcnemHel ¥ MJI0AOTBOPHBIH OMBIT PaGOThl aBTOPCKOIO KOJIJIEKTHBA YKa3blBaeT Ha HEOOXOAUMOCTb Pe3KOU
AKTHBU3ALUK YCHJIUH aCTPOHOMHUECKUX OGCEPBATOPUH YKPaWHBI [0 Pa3BEPTHIBAHUIO U YCOBEPIIEHCTBOBAHUIO
paboThl aneMeHTOB «EnnHoil cetn UyproMoBa» 10 HempepblBHOH PErHCTPAlMH CyMepedHBIX M IHEBHBIX CJIEOB
A9POKOCMHUUECKUX, a9POTEXHUUECKUX U CYyOOpPOHTANBHBIX BTOpKeHHH. PYHKIMOHUPOBAaHUE TaKOH CETH HMeeT
MepBOCTeNeHHOe 3HaueHWe 1/ MHUHHUCTepCTBa Upe3BblYaiiHbIX cUTyauui, CayK6bl 6e30MacHOCTH YKpPAHHBI,
MunucrepcTBa 060pOHBl YKpauHbBl MU MHOIMX [PYTHX BeJOMCTB U MUHUCTEPCTB, KOTOpble AOJKHbBI (PUHAHCU-
pOBaTh CO3[aHHe THOPUAHBIX PErHCTPATOPOB IJsi paGoThl B ceTH. OHU JOJIKHBI COUETATh CBOKMCTBA COBpPEMEH-
HBIX LIHPOKOYTOJBHBIX KOMeTOMCKaTeseld 1 0COOEHHOCTH MepenoBLIX BHIeoperucTpatopos. [losmHomacuitabHoe
pasBepthiBaHue «EnuHo# cetn UypromoBa» TpebyeT co3faHMs HaleXKHBIX MaHOPaMHBIX KaMep, CHUCTEM BHEO-
HaOJIIOJIEHUsT ¢ MaKCHUMaJbHBIM pa3pelleHneM 3aIHCH, ¢ MOoAep:KaHHeM (HOpPMAaTOB CXKATHSI, ¢ BOBMOKHOCTSMHU
aILEKBaTHOﬁ peaJibHOCTH L[BeTHOI;,I CbEMKHU B YCJOBHAX IIJIOXOH OCBELIEHHOCTH, MpPU HAJHUYUU KaK 0O0JIBIIUX
(IMMHHBIX), Tak ¥ MajbiX (KOPOTKHX) CJeOB OOBEKTOB. Takue CHCTEMBbI HOJKHBI HMETb CBOH MpoLeccop,
BeG-cepBep, BOBMOXKHOCTb TPAaHCJAUPOBATh BUAEO M0 GECIPOBOLHOM CETH, MOIAEPKUBATL Nepenady HeCKOJIbKUX
BHIEONOTOKOB B HEOOXONUMBIX (hopmaTtax cxkaTusi. Halu ceteBble KaMepbl JOMKHBI UIMETh He TOJBKO BO3MOXK-
HOCTH TIPOBOIHOTO U GECIpPOBOAHOrO TOAKJIOYEHHsT K CEeTH OfHO- M MHOrOKaHaJbHBIX BHIEOCEPBEPOB, HO M
onupatbcsl Ha paboTy MOJHONPUBOAHBIX [P-kaMep ¢ moctaTouHbM (18-KpaTHBIMP) 3yMOM, C BO3MOXKHOCTSIMH
CEHCOpa MNpOorpecCUBHOr0 CKaHMPOBAHKUSA, U IIPU 3TOM MHOrOKaHaJbHbIE NE€KOAEPbl NOJ2KHBI NTO3BOJIATL MOAKJIIO-
yeHue OOJIBLIOrO KOJNHYECTBO KaMep C TEXHOJOTMSIMH [POrPeCCHBHON pa3BepTKU AJsl YAydllleHHs KadecTBa
u3o6paxkeHusi. OueHb KeJaTesNbHa peanu3alys PeXKUMOB THEBHOH, CyMepeuHOH W HOUHOH CheMKH.

Puc. 1. V3mvenenue ¢opmbl GosugHoro cnaena Hap Kuescko# ob6sacteio 8 urossi 2016 ropa. M3oGpaxkeHusi moJiydeHbr
CreksoBbiM A.D. B MmomenTsl BpemMenu UT 19:26:24, 19:26:26, 19:27:30, 19:29:30, 19:30:54, 19:32:56, 19:38:16, 19:42:38.

'

Puc. 2. Vamvenenue ¢opmbl GosugHoro ciaena Han Kuescko# ob6usacteio 8 urossi 2016 ro;[a.- H3zobparkeHust mosyueHsl
Jawkueseiv [ H. B MomenTsl Bpemenu UT 19:27:46, 19:27:57, 19:28:28, 19:29:23, 19:29:28, 19:31:59.
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4.IIJIAHBI HA BYAYIIEE

3anauu, KOTOpble B Hallle BpeMsi BCTAIOT IMepel aCTPOHOMHUYECKHMH 00CepBAaTOPUSIMH, OYEeHb CJOXKHBIE, HO
UHTepecHble. M, HAKOHEI-TO, aCTPOHOMBI YKPauHBbl, CO3[1aBast CUCTEMBl U CETH JJIs HelpepbIBHOW perucTpanuu
CyMepeuHbIX U JHEBHBEIX CJIE/IOB OT a9POTEXHHUUECKUX, a9POKOCMUUYECKUX U CyOOpOUTANBHBIX BTOPXKEHHH, CMO-
TYT B35IThb Ha ceOsl HOBYIO BaXKHYIO POJib B JeJie 3aILUThl OOIIECTBA U TOCYIAPCTBA B 3M0XY FHOPUIHBIX BOKH.
C/lenyeT MOAYEpKHYThb, YTO PSAOM BeIYLIMX TOCYAApCTB HENABHO YCIELIHO CO3JaHbl U HCIBITAHbl CBEpPXJIEr-
Kre 6eCMIOTHUKH, KOTOPble HCMOJb3YIOT (PYHKLHIO CAMOYHHUUTOKEHHS OC/Ie BBIMIOJHEHHUS CEKPETHOU MHUCCHU
arpecCHBHOI0 TaHHOTO BTOP:KEHUSI. DTO IMO3BOJISET TOCYAAPCTBY-arpeccopy 3aMacKHpOBaTh CBOI BO3YIIHYIO
arpeccHuio Kak «eCTeCTBEHHble» BTOpPXKEHHs (PparMeHTOB pPaCHaBIIUXCS sep KOMET, METEOPHBIX TesJ U Jaxe
BTOp2KEHUS 3JeMEeHTOB KocMuueckoro mycopa. U ycosepiuieHcTBoBaHHasi «EnuHas cetb UypiomoBas GyneT on-
HHMM M3 HallUX OTBETOB Ha BbI30B BPEMEHH.

B pabote takoit cetu 6ynyT 3auntepecoBanel MUC, CBY, BCY u MHorue npyrue BenqoMcTBa U MUHHCTED-
CTBa, KOTOpble U JNO/KHBI (DMHAHCHPOBATb CO3/MaHHe THOPUIHBIX (POTOPErHCTPATOPOB BCEH CeTH, 0ObeANHSIO-
[IMX CBOWCTBA COBPEMEHHBIX MIMPOKOYTOJbHBIX KOMETOHCKATeN el W XapaKTEPHUCTUKH CYNepCOBPEMEHHBIX BH-
neopeructpatopoB. [Ipu atom «Enunyto cets UypioMoBas HOMKHBL Mofaepxath HaunonanbHas akageMusi HayK
Ykpaunbl, HauuonanpHast akagemus negarortdeckKux Hayk, AkajgeMmusi HayK BbICIIEH LIKOJBI, MJIAHETAPHHU, aKa-
IeMHuYecKHe, YHUBePCUTETCKHeE, Me1arornieckie U HHble (HapoAHble, YACTHbIE, JIIOOUTENbCKHE) 00CEPBATOPHH.
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