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Mera [ociigKeHHsI. Ha OCHOBI JOCHIPKEHHS KOCMIUYHHUX HAYKOBHX
7abopaTopiid, TENECKOIIB Ta OpOITAIBHUX OO0CEepBATOpii Mi3HATUCSA OUIBIIE MPO
BcecBiT Ta po3poOutr MeTOAM TOCITIIKEHHS KOCMOCY depe3 Mepexy [HTepHeT.

Teopernuni Binomocrti. Ille HemaBHO mno3aaTMocepHa acTpoHOMis Oyia
Mpi€ro OaraTbOX BUEHHMX-aCTpOHOMIB. Temep BoHa NEpeTBOpWIACS Y PO3BUHYTY
ramny3b, Haykd. Pe3ynbTatv, OTpUMaHl 3aBASKH KOCMIYHUM Tejleckomam, 0e3
HalMEHILOro NepeOlIbIIeHHS IEPEBEPHYIIN 0araTo HAIIMX YABIECHb PO BcecBiT.

Benuuesnnit o6csr iHpopMaliii Mpo KOCMOC IIJIKOM 3aIUIIAEThCS 32 MEXaMu
3eMHOi atMocdepu. binbimia dvactuHa i1H@QpauepBoHOro U ynbTpadionaeTOBOrO
Jlana3oHy, a TaKOoX PEHTTEeHIBChKI M TramMMma-TpOMEHI KOCMIYHOTO MOXOKECHHS
HEJIOCTYTIHI JJIsl CIIOCTEPEeXKEeHb 13 moBepxHi 3emu. [ Toro mob BuBuat BeecBiT y
UX TPOMEHSX, HEOOX1HO BUHECTH MNpUJIaAUd JUIsl CHOCTEPEKEHb y BIAKPUTUN
KOCMOC.

IcTopisi BUHMKHeHHs KOCMiYHUX oOcepBaTopii. Y 1946 poui, amepuKkaHCbKUI
actpodizuk Jlaiimen ChiTuep omyONiKyBaB CTarTI0 «ACTPOHOMIYHI IepeBaru
no3a3emMHol oOcepBaTopii» (aHri. Astronomical advantages of an extra-terrestrial
observatory). ¥V crarTi BiIMIY€HO JBI TOJIOBHI IepeBaru TaKOro TeJecKoma: Io-
nepiie, Horo KyToBa po3JlIbHA 31aTHICTh Oyjae oOMexeHa Juiie Audpakiiero, a He
TypOyJICHTHUMH TOTOKaMu B aTtMocdepi; Mo-Apyre, KOCMIYHUN TEJIEeCKON MIr Ou
BECTU CIIOCTEPEKEHHS B 1H(PpauyepBOHOMY YIIBTPa(di10JE€TOBOMY, PEHTI€HIBCbKOMY Ta
raMMa Jiarna3oHax, B SKUX BHUIIPOMIHIOBAHHS MOTJIMHAETHCS 3€MHOI0 aTMOC(HEpOro
[17].

Kocmiuna actpoHoMis crana po3BuBarucs micis [pyroi cBiToBoi BiiHU. Y
1946 poi Brepiie OyB orpuManuii yinbrpadioneroBuit cnexktp CoHis. Y Apyriil ke
mojoBuHI XX cr. 3miicHunucs cioBa KoctsautmHa IlionkoBchkoro: «Jlumme 3
MOMEHTY 3aCTOCYBaHHSl PEaKTMBHUX IPHJIAJIIB PO3MOYHETHCS HOBAa BEJUKa €pa B
aCTPOHOMII: epa yBaKHOTO BUBUEHHS HEOay.

B xoBTH1 1959 p. 3emisHam Bhepiie BAanocs N00aYyuTH 300pa)KeHHS
3BOpOoTHBOrO0 00Ky Micsus («JIyna-3», CPCP).

B 1962 p. BenukoOpuraHiero OyB 3amylleHH oOpOITaJbHUN TENeCKON
«Apiensy s gociipkenb Conigl. B 1966 p. HACA 3amyctuna B KOCMOC TEpIny
opOitanbHy oocepBaTopito OAO-1 (anri. Orbiting Astronomical Observatory). Micis
HE yBIHYAJIACs YCIIXOM, Ye€pPE3 BIIMOBY aKyMYJISITOPIB YE€pe3 TPH JIHI MicCIIs CTapTy. Y
1968 pomi Oyna 3amymena OAO-2, sKa TpoOBOAWIA  CIOCTEPEIKEHHS
yIbTpadioseTOBOr0 BUIIPOMIHIOBAHHS 3Ip 1 TalakTHK ax a0 1972 poky, 3Ha4HO
MIEPEBUIITUBIITN PO3PAXyYHKOBUHN TEPMIH eKCIUTyaTalii B 1 pik.
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B 1967 p. amepukanceka xocmiuHa oOcepBatopiss OSO-3 BusBHIa ramma-
BUIIPOMiHIOBaHHsS Hamoi ['amaktuku, a B 1975-1982 pp. €Bpomneichkuil CymyTHUK
COS-B cknaB nepury ramma-npomeHeBy kapty Uymarskoro lnsxy. [Ipotsrom 70-
80 pokiB XX CT. HA HABKOJIO3€MHIN OpOITI MpalIOBalIO0 KiJbKa ACCATKIB IITYYHUX
CYITyTHHKIB 3eMJIi Ta OpOITATbHUX KOCMIYHUX CTaHIIIN, [0 BUKOPUCTOBYBAJIHUCH AJIs
MPOBEJICHHSI ACTPOHOMIYHHUX JOCTIIKEHb Y PI3HUX CHEKTPAIbHUX Jlana3oHax.

Micii OAO Tta OSO [poAeMOHCTPYBIA MOKIUBOCTI  OpOITATbHUX
teneckoniB. Tomy HACA B 70-90 pp. cnpoekTyBalia Ta moOyayBajia Y4OTUPH BEJIUKI
KOCMIYHI oOcepBaropii, KoXHa 3 SKUX JOCTIIKyBajda BcecBiT y NeBHIH 4YacTHHI
cuektpal[15].

Oco0uuBicTh cHOCTEpe:KeHb 3ac00aMHM KOCMIYHMX oOcepBartopin. Jlis
yCIIMIHOT poOOTH KOCMIYHOI 00cepBaTOpii MOTPIOHI CHUIBbHI 3yCHIUIA CaMUX PI3HUX
¢axiBmiB. KocMiuHi iHXEHEpU TOTOBISATH TEIECKON A0 3aMyCKy, BUBOJSATH WOTO Ha
opOiTy, cTexkaTh 3a 3a0e3MeueHHSIM EHEpri€l0 BCIX MPUIaliB Ta iX HOPMaJIbHUM
dbyukiionyBaHHsIM. KoxeH 00'eKT MOXe CIIOCTepIraTUCs MPOTATOM JACKUIBKOX TOAMH,
TOMY OCOOJMBO BaXJIMBO BTPUMYBATH OpPIEHTALlI0 CYNYTHHKA, IO OOEPTAETHCA
HaBKOJIO 3eMJi, Y TOMY HalpsMKy, 100 BICh TEJECKOINa 3ajvIlaiacs HalLICHOIO
CTpOro Ha 00'€KT.

AcTpoHOMH 30MparOTh 3asBKM Ha MPOBEICHHS CIIOCTEPEKEHb, BIIOMPAIOTH 13
HUX HalOUIbII BaXKJIMBI, TOTOBJISATH MPOrpaMy CIOCTEPEKEHb, CTEXaThb 3a
oJiep>kKaHHsAM 1 00poOKor0 pe3ynbTariB. [laHi, OTpuMaHi Ha KOCMIYHUX TEJIECKOMax,
IPOTATOM JIESKOIr0 4yacy JIOCTYIIHI JIMIIE aBTOpaM IMporpaMu crocTtepexeHb. [loTim
BOHM HAAXOASATh y KOMI'IOTEPHI Mepexki, 1 OylIb-IKUHd acTpOHOM MOXKeE
BUKOPHCTOBYBATH iX JJIsl CBOIX JOCIIIKEHb.

KocMmiuna actpoHomis - e€quHuil crioci®é oTpumatu iHpopMmaiio npo BceecBiT B
KOPOTKOXBHJILOBOMY 1, 37€OLIbIIOr0, B iH(pauepBOHOMY [iana3oHi; CHOCIO CHIIBHO
MOJIIMIIUTH PO3JAUTBHY 3IaTHICTH pajgioiHTepdepomeTpiB. ONTHYHI CIOCTEPEIKEHHS 3
KOCMOCY HE HACTIIBKHM MPHUBAOJIMBI B CBITJII CYy4acCHOTO PO3BUTKY aJalTUBHOI ONTHKH,
IO JIO3BOJISIE CHJIBHO 3HU3UTH BIUIMB aTMOc(epu Ha SKICTh 300paKeHHS, a TaKOoX
JIOpO’KHEUY BUBENICHHS Ha OpOITy TENEeCKOIa 3 J3epKaJoM, SIKe MOXHa TOPIBHATH 3a
pO3MipaMH 3 BEJTMKMMHU Ha3eMHUMU Teeckonamu[9].

Kocmiunmii Teneckon «I'ad6ma». Ilepmioro x Bemukoro oOcepBaTOpI€r0 IS
CIIOCTEPEXKEHb B BUIAMMOMY Ta OJMKHBOMY YIbTpadioeTOBOMY Jiama3oHax CTaB
KocMiuHUN Teneckon «I'ab0m», 3amylmieHnii Ha HAaBKOJIO3EMHY OpOITY KOCMIYHUM
mattiioM «JluckaBepi» B kBITHI 1990 p. Teneckon OyB Ha3BaHUI HA YECTh BIAOMOIO
aMepuKaHCbKoro actpoHoma EnBiHa ['a00ma, siKMil yce CBO€ KUTTS IPHUCBSITUB
BHUBUYEHHIO ranakTuk ([JuB. nonarok puc.1.1).

VY motomy 1997 p. no Tteneckoma 3HOBY CTapTyBaB KOCMIYHUN KOpaOeib
«/luckapepi». Ilporo pa3zy Oyiau 3HOBY 3aMIHEH1 JESKi €JIEKTPOHHI OJIOKH,
BCTaHOBJIEHUH criekTporpad 1 HoBa [Y-kamepa, 3a JOMOMOTOI0 SIKOT TTOYABCS MOITYK
IJIaHeT y Hanomkuux 31p. (uB. nogaTox puc.1.2).

Teneckon «['ab0m», BUSBHUBCS HEWMOBIPHO JOPOTHM, aje TMpOTe ITyXkKe
e(peKTUBHO MPAIIOI0YUM aCTPOHOMIYHUM 1HCTpyMeHTOoM. KyToBuil 103Bi1 Teneckomna
BuioB kpaie 0,1", 1110 Ha MOPSAIOK BUIE, HIXK Y HA3EMHUX ONTHUYHUX IHCTPYMEHTIB
(M TakMuM KyTOM, HallpHKiala, Oyle BUAHA MyXa 3 BiAcTaHi 6mm3pko 20 kMm). 3a
JIOTIOMOT'OI0 ITHOTO TEJIECKOTA BAANIOCS MOOAUYUTH W TOCIIIKYBATH Taki ApiOHI geTai
PI3HUX aCTPOHOMIUHHUX 00'€KTIB, SIKi paHiie Oy HeIOCTyHI Teeckonam[5,9,11].
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Marepianu, oTpuMaHi 3a JOMOMOTOI TeJleckomna «['ab0m», M03BOIUIH
acCTpOHOMaM 3pOOHUTH BEIWYE3HY KUIBKICTh BIAKPHUTTIB, MPOJOBXKUTH BHUBUYEHHS
BiJJAJICHUX TaJaKTUK, OTPUMATH JOJATKOBI JaHl Mpo MaHeTH 3a Mexamu COHSYHOI
cuctemu Ta Oarato iHmoro. Kpami ¢ortorpadii xocMmocy, 3HSATI TEIECKOIOM

«I"abb6m», — 1e TymMaHHOCTI (paHTACTHUYHOI KpacH, HEMMOBIPHO Bpaxarodya 3arudeinb
31p 1 31TKHEHHS raJlaKTUK PO3MIIIIEHO Ha caiTi
http://www.spacetelescope.org/extras/calendars/archive/year/2013/ Ta

http://www.nasa.gov/mission_pages/hubble/main/index.html#.Ui22z2990Fcl  (/lus.
noaaTok puc.1.3).

Haiibinpim 3HauMmi pe3ynbTaTH, OTpuUMaHi  TeneckonoM «['a66m»: (/us.
noaaTok puc.l.4).

o 3a monmoMororo BUMiproOBaHHS BiactaHeid no nedein B CxymuenHi [iBu
Oy710 yTOYHEHO 3Ha4YeHHs TocTiitHoi ["ab0ma.

o Brepie orpumano kaptu nosepxHi [lmyrona i Epiau.

o Brnepuie cnocrepiranvcs ynbrpadioneToBl mojsipHi csiiBa Ha CaTypHi,
FOmitepi 1 Nanimeni.

o OTprMaHO [OJATKOBI JaHl MpO IJIAHETH 11032 COHAYHOIO CHUCTEMOIO,
30KpeMa, CIEKTPOMETPHYHI.

o 3HailleHa BeIWKa KUIbKICTh MPOTOIJIAHETHUX IUCKIB HABKOJIO 31p B
Tymannocti OpioHa.

o JloBeaeHo, 1o nporec GopMyBaHHS TUIAHET BiAOYBAa€TbCS Y OUIBIIOCTI
3ip Hamoi ["anakTuku.

o YacTkoBO miATBEpKEHA TEOPisi PO HAAMACUBHI YOPHI JIPU B LIEHTPaX

TaJIaKTUK, HA OCHOBI CIIOCTEPEKEHb BUCYHYTA T1II0TE34, 110 3B'3y€ Macy YOPHUX AIp
1 BIACTUBOCTI raJJaKTUKH.

o 3a  HachmigkaMHM ~ CIIOCTEPEKEHb  KBa3apiB  OTpPMMaHa  CydyacHa
KOCMOJIOTIYHA MOJIeh: BCECBIT PO3MIMPIOETHCS 3 MPUCKOPEHHSIM 1 3allOBHEHHM
TEMHOIO €HEepri€ro, yrouHeHui Bik BeecBity — 13,7 mup. pokiB.

o BusiBieHa HasBHICTb €KBIBAJIEHTIB TraMMa-CliajaXiB B ONTHYHOMY
Jiamnas3oHl.
o B 1995 «I'ab06m» mpoBiB gociimkeHHs auisHku Heba (Hubble Deep

Field) po3amipom B 0fHY TpUAUATUMUIBMOHHY IUJIONII HEOECHOI cdepH, U0 MICTUTH
JeKinbKa THCSY rajakTuk. [lopiBHSHHS 1€l MUISHKA 3 1HIIMM, PO3TAlllOBaHUM B
iHmi dvactuHi Heb6a (Hubble South Deep Field), miprBepammo rimoTe3y mpo
130TpornHicTh Beecsiry.

o VY 2004 oyna chotorpadopana ainsaka HeOa (Hubble Ultra Deep Field)
3 €()eKTUBHOIO BUTPUMKOIO OJIU3BKO 10°% (11,3 110), 110 JO3BOJIUIIO TPOJIOBKUTH
BHBUEHHS BiJIJAJICHUX TaJaKTUK aXK JI0 €MOXH YTBOPEHHS mepimx 3ip. Briepie Oynu
OTpUMaH1 300paXKeHHs MPOTOTaJaKTUK, MEePIINX 3TYCTKIB MaTepii, ki copMyBaIucs
MEHIII HIXK Yepe3 MiIbsIp]T poKiB micis Beiaukoro Budyxy [9].

Otpumani 4iTki 300pakeHHs TiaHeT COHSIYHOI CUCTEMHU, SIKI paHille MOKHa
Oysn0 3poOUTH TIUIBKM 3a JOMOMOIOK MIXKIUIAHETHMX cTaHuik. Tak, ypamocs
MPOCTEKUTU 3a CE30HHUMHU 3MiHAMHU BUIJISAY MOJspHOi mianku Mapca 1 Bei€i
MOBEpXHI I1i€] MJIAaHETH, 3a BUBEP)KEHHSAM BYyJKaHa Ha cynyTHuky lOmitepa lo, 3a
nafiHasaM Ha FOmitep koMmetu. Bmepine BueHi 3MOTiM mMoOAYMTH JETaldl MOBEPXHI
[Tnyrona. Hag3zBuuaiiHO KOpUCHUIN MaTepia OTpUMaHUM 10 SICKpaBiii KOMeT1 Xei-ma


http://www.spacetelescope.org/extras/calendars/archive/year/2013/
http://www.nasa.gov/mission_pages/hubble/main/index.html#.Ui22z99oFc1
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- borma: actpoHOMM CTEXWIH 3a TUM, K Y KOMETH B Mipy HaOmwxeHHs 10 CoHIl
dbopMyeTbes XBICT, SIK B1AOYBalOThCS BHOYXOMOMIOHI BUKUAM MHIIYy 3 TOBEpPXHI ii
snpa. lle mamo HeoriHeHHUI MaTepiai mpo OyAOBY 1 TPUPOTY KOMETH.

Ydeni mobaunnu ApiOHI AeTani MDK30PSHUX Ta30BUX TYMaHHOCTEW, BUSBHIU
IPOTOIJIAHETHI JUCKH, IO OTOYYIOTh MOJIOZI 30pi, CTpyYMEHI rasy, U0 BUKHIAIOTh
30pi, MO (QOPMYIOTHCA, HOBI THUMNM IUIAHETAPHUX TYMaHHOCTEH 31 CKJIAJHOIO
CTPYKTYPOIO Ta30BHX BOJOKOH.

VYnanoca 3ariasHyTd B cami IIUJIbHI LIEHTPajIbHI YAaCTUHU KYJIbOBHUX 30pPSHHUX
CKYITY€Hb 1 TaJaKTHUK, OJEp>KaTH Baromi JaHi Mpo ICHYBaHHS B sapax OaraTtbox
TaJIaKTUK HEBUIUMHX OO'€KTIB 3 MAacOIO B COTHI MUJIBHOHIB 1 MUIbsIpau Mac CoHIIs
(oueBHAHO, YOPHHX JIIP).

Ynanocs 3HaAWTH 1 AOCTHIAUTH TyJIbCyrodl 30pi - medeinm - y mamekumx
TaJTAKTUKAX 1 M0 HUX OI[IHUTH BIJCTaHb JI0 WX 30PSHUX CHCTEM, YTOYHUBIINA THM
CaMHM BCIO IIIKaJTy MDKTQJIAKTUYHUX BiJICTAHEH.

BusBriiocss MOKIMBUM JAETaIbHO JOCTIDKYBATH B JEAKHX TaJaKTHUKax IyxKe
BaXKI ISl CIIOCTEPEKEHb HABKOJOSICPHI 30PETa3oBi JWUCKH PO3MiIpaMH TOPSAKY
TUCSYl CBITJIOBOTO POKY 1 HAaBITh CHOCTEpIraTd B HHUX OKPEMi MOJOAI 30psiHi
CKYITYCHHSI.

VY pamkax creuiajgbHO po3po0ieHoi nporpamu «I nbOoke mosie», HallIeHol Ha
JOCITIJIKEHHSI OCOOJIMBO JAJIEKMX TajakTUK, Ha TEJIECKOIl OTPUMaHi 300pa’KeHHS
rpaHuyHO cjaabkux 00'ekTiB - 10 30-i1 30psiHOT BenWYMHU. BubHIICTh 13 HUX €
ragakTUKaMH, SKi MH CIOCTEpPIraeMo B eOXy PaHHbOI MOJIOZIOCTI. IXHe MOPIBHAHHS 3
Cy4YaCHHMHM TajlaKTUKaMU 3HAYHO MPOCYHYJIO Halle PO3YMIHHS TOTO, SIK MUIbSIPIU
POKIB TOMY (POPMYBAJIUCS 30PSIHI CUCTEMH.

[lepenbOauaeTncs, mo «I'abb» 3akiHUUTH CBOIO poOoTy B 2014 pomi. Asne Bxke
3apa3 y4eHl MIKIYIThCSA Npo TiAHY 3aMiHy. «I'ab0m» He mpocTo podutk (oTorpadii
KOCMOCY, BiH BUBOAUTH HAIly YSIBY 3a ME€X1 3€MHOr0 CBITY, BIAKPUBAE MEpe]l HAMU
uinuii Beecsit [4]. (dus. http://www.youtube.com/watch?v=k-JOyn ryl1E).

I'amma-o0cepBaTopii . /[pyroro BelIMKO KOCMIYHOIO 0OCEpBATOPIEID cTalia
ramma-o0cepBatopist iM. Komnrona, HazBaHa B yecTb HoOeniBcbkoro naypeara 3
¢13uku Aptypa KommnorHa. 3anymiena 5 kBitHS 1991 p. Ha O0OpTy KOCMIYHOTO
YOBHHUKA «ATIAaHTUC». 3 Ti JIOMOMOTOIO BIEpIE MPOBOJUBCS OIJIST BChOTO Heba B
raMmma-ipoMeHsX, a Takox crnocrepekeHHs: CoHIIsl, KBa3apiB, MyJibcapiB, HAJHOBHUX
31p, YOpHHX JIip. 3a AecATh POKIB poOoTH obcepBaTopist «KomnTon» BUsBHIIA O1NIbIIIE
400 mxepen KOCMIYHOTO TaMMa-BUIPOMIiHIOBaHHS, B 10 pa3iB Ouiblie, HDK OYIO
BIIOMO 70 Moro 3amycky. BoHa Takox 3apeectpyBana Oinbine 2,5 Thc. ramma-
crajaxiB, TOAl sIK paHime Oyno 3adikcoBaHo Timeku Ot 300 (JuB. momatok
puc.1.5).

["amMma-BUIIPOMIHIOBAHHS TICHO MEXYE 3 PEHTTE€HIBCBKUM, TOMY JUIsl HOTO
peecTpaiiii BHUKOPHCTAIOTh CXOXi MeTomau. Jly)ke YacTo Ha TeJecKomax, IIo
3alyCKalTh Ha HABKOJIO3E€MHI OpOITH, MOCTIKYIOTh OJHOYACHO PEHTIEHIBCHKI, 1
ramMma-mkepena. OpHak Mpolecu, 00 MOPOKYIOTh TaMMa-BUIIPOMIHIOBAHHS,
MOXYTh 1CTOTHO BIJIPI3HSATHCS BiJ THX, 110 BEAYTh 10 BUHUKHEHHS PEHTIE€HIBCHKHUX
KBaHTiB. ['aMMa-TIpoMeHI JOHOCATH A0 Hac iH(opMalio Tpo TMPoILecH, IO
B1I0YBaIOThCS ycepem/IHl aTOMHHX SIIep, 1 TPO TEPEeTBOPEHHS eJIeMEHTapHUX
YaCTHMHOK y KOCMOCI.



http://www.youtube.com/watch?v=k-J0yn_ry1E

[lepmri  cnocTepekeHHS KOCMIYHMX TaMMa-DKepen Oyiau  3aceKpedeHi.
HaHpHKiHui 60-x - mouatky 70-x pp. CHIA 3amycTuim 40TUpH BIHCHKOBI CYMyTHUKH
cepii «Bemay. AnapaTypa 111704 cynyTHHKlB po3po0sIacs sl BUSBICHHS CILIECKIB
PEHTTCHIBCHKOTO 1 TaMMa-BHIPOMIHIOBAHHS, IO BUHHUKAIOTH IIiJT dYac HI[epHI/IX
BUOYXiB. OHAK BUSBUIIOCS, IO OLIBIIICTH 13 3apEECTPOBAHMUX CIUICCKIB HE MOB'sI3aHi
3 BIACHKOBUMHU BHUIPOOYBAHHSIMH, a iXHI JpKepesa po3TalloBaHI HE Ha 3eml, a B
kocmoci. Tak Oyno BIZKpUTO OAHE 13 CaMUX 3araJikOoBUX sBHUI y BcecBiTi - ramma-
cnajax, 1o MpecTaBise coO0I0 OAHOKPATHI MOTYKHI CHajgaXxu BUIPOMIHIOBAHHS.
Xoua mepiii KOCMIYHI raMma-crajgaxu 0ynu 3adikcoBati 1ie B 1969 p., indopmariiro
PO HUX OMyOJIIKYBaJIU TUILKH Yepe3 uoTHpu poku [9,11].

3aranpHa KUIbKICTh KOCMIYHUX 00CepBaTOPiil MEPEBUIIYE BXKE KiJIbKa JIECATKIB.

3p03yMiJI0, 110 B KOPOTKIM CTAaTTI HE MOKHA PO3IMOBICTH PO BCl 3 HUX. | Bce-Taku He
MOKHa HE 3raJlaTd I11€ MpO OJUH JOCUTHh YCHIIIHUI MPOEKT. 3 METOI0 MPOBEJCHHS
no3aaTMoc(epHUX aCTPOMETPUYHUX CIOCTEpEkeHb y ceprHi 1989 p. y kocMoc OyB
3amylieHui cnerianizoBanuii cynyTHuk «l inmapkocy (JuB. monatok puc.1.6).

VY Xoa1 cocTepexeHpb BiH, 30KpeMa, BUMIPSB KOOpAUHATH noHaxa 118 Tuc. 3ip
3 TOYHICTIO JO0 THCSYHHX YACTHHOK KYTOBOi CEKYHIHW 1 BH3HAYMB ITOJOKEHHS 1
KOJIIPHI XapaKTepUCTUKU Ou1s MuIbioHa 3ip. ([oknaaHimie mpo LbOro CymyTHUKA
MO>KHA MPOYUTATU B CTATTl «Jle mepedyBaroTh 1 KyAH PyXalThCs CBITHJIA») Ta Ha
cairax http://www.nasa.gov/,
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%BF%D0%BF%D0%B0%D1
%80%D0%BA%D0%BE%D1%81 Ta http://elementy.ru/posters/spectrum/gamma.

PentreniBebki o0cepBartopii . TpeTs Benuka KocMmiuHa oOcepBatopis s
JocIiKeHHsT BeecBiTy B peHTreHIBChbKOMY Jliana3oHi Oyia BHBEJEHa Ha OpOiTy B
1999 p. [ndopmariisi, oTpuMana 1i€r0 opOITaILHOI 00CEPBATOPIEIO, CBIIYUTH IO Y
Bcecgiti icnye nHe menme 300 mutH. yopHux nip. «Yanmpa» Bmnepiie 3adikcyBaB
mpoliec pyWHaIlii 3BUYaitHOI 30pi, sfika Ayke OJU3bKO MiTINAIUIA 0 YOPHOI Jipu. A B
2004 poui BiH BIEpILE 3apPEECTPYBAB MOTYKHI PEHTTE€HIBCHKI JIKEpENa, IKI MOXKYThb
OyTHU YOPHUMU J[IpaMU HOBOTO TUITY 3 MAcOI0 B KUJIbKa COTEHb COHSIYHUX.

JloknasiHiie npo el CynmyTHUK MOKHA ITPOYMTATH Ha CaiTi

http://www.nasa.gov/mission pages/chandra/main/index.html#.Uimx5N9oFcl.
Cropinka noprany NASQ:

(duB. nogaroxk puc.1.7).

PeHTreHiBchbKi MPOMEHI AOHOCATH A0 Hac 1H(OpPMAII0 MPO MOTYXHI KOCMIYHI
MPOIIECH, TIOB'SI3aHUX 3 EKCTpeMaJIbHUMH (DI3MYHUMHU yMOBaMu. Bucoka eHepris
PEHTIeHIBCHKHUX 1 TaMMa-KBaHTIB JIO3BOJISIE PEECTPYBATH 1X IOIMITYYHOY», 3 TOYHOIO
BKa3iBKOIO Yacy peectpaiiii ([IuB. momatok pwuc.1.8). JleTekTopn pEeHTTeHIBCHKOTO


http://www.nasa.gov/
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%BF%D0%BF%D0%B0%D1%80%D0%BA%D0%BE%D1%81
http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%BF%D0%BF%D0%B0%D1%80%D0%BA%D0%BE%D1%81
http://elementy.ru/posters/spectrum/gamma
http://www.nasa.gov/mission_pages/chandra/main/index.html#.Uimx5N9oFc1
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BUIIPOMIHIOBaHHS BIJIHOCHO JIETKI y BUTOTOBJIEHHI W MarOTh HEBENUKY Bary. Tomy
BOHHM BHUKOPHCTOBYIOTBCS JUIsl CIIOCTEPEKEHb Y BEPXHIX IMIapax atmocdepu Ta 3a ii
MEXaMH 3a JOIMOMOTOK BHCOTHHUX pakeT Ie A0 MNEepUIMX 3alyCKiB IMTYYHHX
CYImyTHHUKIB 3emii. PEHTreHIBChKI TENeCKONM BCTAaHOBIIOBAIMCS Ha 0Oaratbox
OpOITaNPHUX CTAHIISIX 1 MDKIUIAHETHUX KOCMIYHHUX Kopabmsx. VYcboro B
HaBKOJIO3€MHOMY ITPOCTOPI MOOYBajo O1JI1 COTHI TaKHUX TEJIECKOITIB.

CrocTepeXxeHHs] KOCMIYHOTO PEHTI€HIBCHKOTO BUIIPOMIHIOBAHHS MOYAJINUCS B
Cnonyuenux Illtarax AMepuKkH BiJipa3y X Miciis 3akiH4eHHs Jpyroi cBITOBOI BifHH.
Y ToMl wac ana peectpaiii PEHTIeHIBCBKMX KBAHTIB BHUKOPUCTAJIUCS 3BHYAlHI
JuuiabHUKU [elirepa, BCTaHOBJIEHI Ha TpodeiHuX HiMenbkux paketax «Pay-2». B
1949 p. oanHa 13 IIUX pakeT yrepiie BIOBHJIA PEHTICHIBCbKE BUIIPOMIHIOBAHHS Bijl
HaHOMmK4IOTO 710 Hac mkepena - CoHis, a B 1962 p. Oyro BusBIEHE mepiie JKepesio
3a MexkamMu COHSYHOT cucTeMH. TOYHICTh MPUJIAAiB Ha pakeTax Oyja HEBUCOKaA, aye
BUCHUX TOJI IIKAaBUIM HE CTUIBKH XapaKTEPUCTHKU KOCMIUYHUX PEHTTEHIBCHKUX
JDKepel, CKUTbKU caM (hakT iXHboTo icHyBaHHs [4,9,11].

B 1970 p. Ha HaBkonozemuy op0Oity BuiiioB cynyTHuk «UHURU» (Yxypy)
(CIIA), nmpuzHayeHud AJisl TIONIYKY PEHTIEHIBCHKUX JKEpesa Mo BChoMy HeOy. I3
IILOTO YacCy PEHTTeHIBCbKa aCTPOHOMISI IEPETBOPHIIACS B MOBHOMPABHY raily3b HAYKU
npo BcecBiT, a TOYHICT, BUMIPY NOTOKIB PEHTIEHIBCHKOTO BHUIIPOMIHIOBAHHS
HaOJIM3MIacs 10 TOYHOCTI CHOCTEepEeKeHb B 1HIIMX Aiana3oHax cnekrpa. « UHURU»
3apeecTpyBaB 0arato pEeHTTEHIBCHKUX JIKepen pi3Hoi mnpupomu. Jleski #oro
BIIKDUTTS CTaJIM OCHOBHMMH. Hampukiaa, BIH BUSBUB KOPOTKOXBHJIbOBE
BUIIPOMIHIOBaHHS BiJl MoABIHHOT 30pi ['epkynec X-1. Lle 103BOIMIO TPUITYCTUTH, TITO
MpUHAIMHI YacTMHA TaKOTO BHUIPOMIHIOBAHHS BHUKJIMKAaHA SBUIIAMH TEPETIKAHHS
PEYOBHMHHM 13 30pl Ha 30pI0 B TICHUX MNOJABIMHHX cHcTemax. KpiM TOro, cymyTHHK
3apeeCcTpyBaB PEHTTECHIBCHKE BUIIPOMIHIOBAHHS, 1[0 MPUXOAUTH 13 MIKTATaKTUYHOTO
OpOCTOPY B CKYMUEHHSX TalakTuK. Lle moBeno, 1o TrajakTUKKA 3aHypeHi B
PO3pIIKEHUN 1 qyke rapsuuil ra3. HapemrTi ojiHe 3 HEBUIUMUX JHKEPEII, BUSIBICHUX
«UHURU» - Jle6imp X-1 - BHSABUBCSA MHOB'SI3aHMM 3 00'€KTOM, IO Ma€ 3aHAITO
O1bIIYy Macy, o0 OyTH HEUTPOHHOIO 30pero. Ile M103BOMMII0 BBaXKATH HOTO MEPIIUM
KaHJIUJATOM Y YOPHI JIpH.

VY Mipy BIOCKOHATIOBAHHS TEXHIKM Ha OPOITY MiHIMAIUCS yce OlIbIN CKIaAH] 1
pPI3HOMaHITHI TpUiagu. 3 IXHBOIO JIOMOMOTOI0 Oyly JOKJIAAHO BUBYEHI 00'€KTH,
susBieHi Ha «UHURU» i 3poGiieni HoBi BigkputTs (JIuB. momatok puc.1.9).

VY mucromam 1978 p. pakera-HOCIH «ATiacy MigHSAIAa B KOCMIYHMHA TMPOCTIP
PEHTIeHIBCBbKY obcepBaropito «EiHIITElHH», 4YymmBicTh sikoi B 10 THC. pa3s
nepeBunyBasia 4ytinuBicth Teneckona «UHURUy». CnocrepexenHs Ha i
oOcepBaTopii MoKa3aliv, 0 MaiKe KOKHA 30ps 3aBJSKU rapsidiil ra3oBlil KOpOHI €
JUKEPEJIOM PEHTIeHIBCHKOTO BHUIIPOMIHIOBaHHS, MOAIOHOTO COHSYHOMY. YTiepuie B
bOMY Jlana3oHl CHOCTEepIraducs 3aJMIIKA ClallaxiB HaJHOBHUX - CKUHYTI 30pSIMHU
00OJIOHKH, IO PO3IIUPIOIOTHCS, 3allOBHEHUM TrapsyuM Ta3oM. «EWHIITEHH
3apeecTpyBaB BUIIPOMIHIOBAHHS OaraThoX 30pSIHUX CKYIMYE€Hb, TAIAKTUK 1 KBa3apis.
BusiBuiiocs, 1110 pEeHTTEeHIBCbKE BUIIPOMIHIOBaHHS y BcecBiTi - sBuUIE Take X
3BUYalHE, K 1 BUIIPOMIHIOBAaHHS ONTUYHOTO J1alla3oHy.

B 80-1 pokm crapTyBamu HOBI PEHTICHIBCHKI TEJIECKONMH Ha SMOHCHKUX
cynmytHukax «Teama» 1 «l'iHray, paasacekuil «ActpoHey, «KBaHTi» Ta «I'paHaTiy,
eBporneiickkomy cynyTHUKY EXOSAT. B 90-i poku 10 HUX NpUETHANTHCS CIUIbHA
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amepukaHo-eBponeiicbka obcepBaropisi ROSAT 1 smoncekuit cymytHuk ASCA
[ 1,4,11] (luB. nonatok puc.1.10).

InppayepBoni odcepBartopii. /{151 mpoBeneHHs 1H(pPaYEPBOHUX CIOCTEPEKEHD
y KOCMOC JOBOAMTHCS BIANPABISATH JIOCUTh BEJIMKHIA BaHTaX: caM TeJECKOII,
npucTpoi Uit oOpoOku i mepenaui iHpopmarii i, HapemTi, OXOJIOAXYyBad, IO
noBuHeH yoOepertu [Y-npuitmMau Big (OHOBOTO BHIPOMIHIOBAHHS - 1H(PpauepBOHUX
KBaHTIB, III0 BUITYCKAa€ caM TEJIECKOI. ToMy 3a BCIO ICTOPII0 KOCMIYHUX TOJIBOTIB y
KOCMOCI MpaIlfoBajio ayke Maio iHppadepBoHUX TeneckomiB. [lepmia iHbpadepBoHa
obOcepBaTopist Oyna 3amyiieHa B cigHi 1983 p. y pamkax CHUIBHOTO aMepUKaHO-
eBporericbkoro npoekty IRAS (JIus. nomatok puc.1.11).

Jo ckimany xomiekcy IRAS BxomuB Teneckom-pediaekTop 3 AilaMeTpoM
n3epkana 57 cm. Jlerektopu peectpyBanu [U-BunpomiHeHHS 3 JOBXHHAMH XBUIb 12,
25, 60 i1 100 mxm. [1[00 3MeHIMTH BIUTUB ()OHOBOTO BHUIPOMIHIOBAHHS, IHCTPYMEHT
MPOXOJIO/HKYBAaBCS PIAKAM refiieM, 1mo maB TemmepaTypy Bchoro 2,4K. CymyTHuk
npopobuB Ha opOiTi 10 MicsamiB 1 BIAKIIOYMBCA IICJSI BUYEpHaHHS 3araciB
oxojoKkyBaua. Yepes ocobnuBocti opOiTi IRAS nepenaBaB gaHi CriocTepekeHb Ha
3emutio AB1Yl B JIEHB; M1/l 4ac LUX € CEaHCIB 3B'SI3Ky BiH 0JIepKyBaB HOBI1 3aBJIaHHA 1
3HOBY Ha MIBJHS BIJIKJIFOYABCS.

['onoBuuM 3aBaanHsM Teneckona IRAS Oynu mouryku Kkepest JOBroXBUILOBOTO

[Y-BunpomiHeHHs, CKJIagaHHS KapT HebOa B iH(pauepBoHOMY mianazoHi. Ha e
npuaisiocs 60% yacy cocrepexenb. IRAS 3aiiicHUB criocTepeskeHHs 61u3bK0 250
THC. JKepeN 1HGPpauyepBOHOTO BUIPOMIHIOBAHHS.
Ha Tteneckoni IRAS ymepuie Oynu BIAKpUTI TUCAYl TaJNAKTHK 3 TMOTY>KHUM
1H(payepBOHUM BHUIPOMIHIOBAHHSM, y TOMY 4YHCHl Taki, siki B [Y-miamazoni
BUIIPOMIHIOIOTh OlIbIIE €HEprii, 4uM Yy BCIX I1HIMX oOnacTsax cnekrpa. Lle
BUIIPOMIHIOBaHHS B OCHOBHOMY IOB'SI3aHE 3 MDK30PSHUM IHJIOM HAarpiTUM HETaBHO
yTBOpeHUMH 30psMU. IRAS 103BOJIMB OKJIAHINIE BUBYUTH BJIACTUBOCTI MHIJIOBUX
YacTUHOK 1y Hawii ["anaktuui. [aTepec 10 iHPpavyepBOHUX JIKEPEN Y ra30MUiIbOBUX
XMapax TOB'SI3aHUM 3 THM, IO cCaMe Il XMapH, M0 Cy4yaCHUX JaHUX, € «30PSTHUMH
scnamu». TiTbKH, 10 HapO/KEHa 30psi, OTOYEHA Ta30BOI0 XMapolo, HE BHIHA 13
3emuti, TOMy 110 ii BUIPOMIHIOBAHHS MOBHICTIO MOIJIMHAEThCA nujioM. [Ipu mpomy
MUJI HATPIBA€THCS 1 TOYMHAE CBITUTUCS CaM, ajie Ha BiJIMIHY BiJl 30p1 HE Y BUJIUMOMY,
a B iH(pauepBoHOMY niana3oni. [lo Xapakrtepy BUIPOMIHIOBAHHS MUy MOXHA
CYJIUTH TIPO BJIACTHBOCTI 30pi, 110 XOBAEThCA B HaApax xmapu. IRAS BusBuB 6e3miu
TaKUX MPOTO-30PSHUX 00'€KTIB. 3 HOTO JOMOMOTOI0 OYJIM BIIKPUTI MHJIOBI XMapH 1
HABKOJIO 0araTh0X BiIOMHUX 3ip. 30KpemMa, MUJIOBHIM auCcK OyB BusBIeHU# y Beru,
OJIHIET 13 caMuX SICKpaBUX 31p Heba.

barato BIOKpUTTIB LOTO TejiecKoma MoB's3aHl 13 COHAYHOI CHUCTEMOIO. 3a
IIICTh OCTAHHIX MICSIIB CIIOCTEPEKEHb BIH BHSIBUB IIICTh HOBHUX aCTEPOiliB,
JI03BOJIMB MPOSCHUTH MPUPOJY MUIOBUX MOsICIB Mix opOitamu Mapca 1 FOmitepa.
Horo crocTepexeHHs IPOIIIN CBITIO HA 3MIiCT IHITY B KOMETAX.

VY mucronazni 1989 p. Ha opOiTy BuiimoB cremianizoBanuii [U-teneckon COBI,
MpU3HAYCHUN 711 JOCIIIKEHb PEJIIKTOBOIO BUIPOMIHIOBAHHS, IO 30eperyiocs 3
yacy Bemukoro BuOyxy i wmano temnepatypy 2,7 K.  JocmikeHHS LbOrO
BUIMIPOMIHIOBaHHS JI03BOJIMIIU OJIEpPKaTH 1H(OPMAIlIIO PO CaMU TTOYATOK PO3BUTKY
BcecBiTy, mpo mepiir raJakTHKX Ta 30Pi.
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Y muctomami 1995 p. €BpomeldcbKUM KOCMIYHUM areHTCTBOM 3I1MCHEHHIA
3aIlyCK Ha HaBKOJIO3eMHY opOiTy iH(pauepBoHoi obcepBaropii ISO. Ha Hii
PO3MIIIIEHO TEJECKON 3 TaKWM JK€ JlamMeTpoMm a3epkaia, sk 1 Ha IRAS, ane musa
peecTparllii BHUIPOMIHIOBAHHS BUKOPUCTOBYIOTbCS OUIbIlIe YYTIUBI JETEKTOPH.
Crnocrepexxennssm [SO  gocTtymamii OUIbIl IMIMPOKUHM Jiana3oH 1H(pauepBOHOTO
crekTpa. Y JaHUMl dYac po3poONIAIOTBCS IIEe KUIbKAa MPOEKTIB KOCMIYHHMX
iHbpauYepPBOHUX TEJICCKOIIIB, SIKI OYAyTh 3aIlyllleHi B HalOmmx4ai poku [1,15].

YabTpadioneroBi odbcepBaropii. YibrpadioneroBe BunpomMinioBanHs CoOHIIS
1 31p MPAKTUYHO MOBHICTIO MOTJIMHAETHCS 030HOBUM IIAPOM HAIloi atMochepu, TOMY
ybTpadioIeTOBl KBAHTH MOYKHA PEECTPYBATH TUIBKHM Yy BEPXHIX Iapax atMochepH i
3a 11 MEXKaMH.

[aTepec acTpoHOMIB 10 ynbTpadioNeTOBOTO BHUIPOMIHIOBAHHS OOyMOBIICHHIA
TAM, IO CaM€ B IbOMY Jiama3oHi BUIPOMIHIOE HAWIIOMIMPEHINa MOJEKYyIa Y
BcecriTi - MoJiekysa BOIHIO.

Y  nepme  yapTpadioneroBuil  Teneckom-pedieKTop 1 CHemiadbHUN
yibTpadi0JEeTOBUM CIEKTPOMETP BHBEJEHI B KOCMOC Ha CHIJILHOMY aMEpUKaHO-
eBporelicbkoMy cynyTHUKY «KomepHuk», 3amymieHoMy B cepnHi 1972 p.
CnocrepexeHHs Ha HboMy npoBoamiacs 10 1981 p.

HaiiGinpmn 3HamenuTHil iHmmi ynerpadionerosuii cynytauk - IUE, mo, 6e3
CYMHIBY, MOXXHAa BB)KaTU OJHHM 13 CaMHUX YJaIUX KOCMIYHUX MPOEKTIB. CymyTHHK
IUE BuiimoB Ha opOiTy B ciuni 1978 p. 1 mouaB cBoi OaraTopiyHi criocTepekenHs. Ha
HbOMY OYJIM BCTAHOBJIEHI JI3epKaNbHUI Teneckon (miameTp azepkaina 45 cMm ) 1 1Ba
cnektporpadu.

Ha cynyrauky IUE mpoBomunucss cHocTepeXeHHs HaWpi3HOMaHITHIIINUX
00'eKTiB: BiJf KOMET 1 MJaHEeT A0 JaJeKuX ramdakTuk. [Ipo mi cmocTepekeHHs
HANMCAHO KiJIbKa KHUT, OMYyOJIIKOBAaHO OJIM3BKO 3 TUC. CTaTel y HAYKOBHX KypHaJIax,
MPOBENICHO O1NIbIIIE AECATH BEIMKUX HAYKOBUX KOH(PEPEHIIIi.

BiTun3HsHUN peKopa TPUBAIOCTI POOOTH KOCMIYHOI oOcepBaTopii Ha OpOITI
TaKOXX HAaJNEXWUTh ylbTpadioneToBoMy Teneckomy. CymyTHUK «ACTpOH» MOKHHYB
3emmio B Oepesni 1983 p. Ilepenbauvanocs, ujo BiH MpoBeae Ha OpOITI OJIUH pIK.
yIbTpadioaeToBl CIOCTEPEKEHHS IPOBOAMINCS Ha Teneckomi-peduextopi «Crikay 3
niametpoMm m3epkana 80 cMm 1 Ha yibTpadioieToBOMY crekTpoMerpl. Temeckomn
MPUNMHUB CIOCTEpEeKEeHHS Juiie B d4epBHI 1989 p., Habarato mnepeBUIUBIIN
ouiKkyBaHHI yac podoTu [15].

Ha ynerpadioneroBiit o0cepBaTopii « ACTPOH» MPOBOIUIUCS AOCTIHKEHHS 3ip,
y TOMY YHCIIl 3 HE3BHYAWHUM XIMIYHHM CKJIaJIOM, HOBUX 1 HaJHOBHX 31p, 30KpeMa
3HaMeHUTOi HagHOBOi 1987 p. y Benukiit MaremnanoBiii Xmapi, 1HIIUX TaJdaKTHK,
ra30BUX TyMaHHOCTeH 1 komeT ([{uB. momarok puc.1.12).

OcHOBHI 3aBIaHHA JOCJI/KEeHHA:

e  (O3HallOMUTHUCA 3 KOCMIYHUMH TeJecKomamMu Ta o0cepBaTOpisIMU Ta ix
MO>KJTMBOCTSIMHU.

e JlocmiauTu Ta TMpoaHaJi3yBaTH Cy4yacHI HAyKOB1 JaHI OTpUMaHi 3
KOCMIYHHUX TEJIECKOIIIB Ta 00CcepBaTOPIi.

o Jlocmiautu Mepexy [HTEpHET 11010 MOKIUBOCTI JTOCIIIKEHHS KOCMOCY.

e  Po3mmputu cBiif Kpyro3ip CTOCOBHO OCTaHHIX HAYKOBHUX JaHUX.

e  BucBitiuTH AaHl NPO MOXJIUBICTh JOCHIKeHHS BcecBiTy 3acobamu
1H(DOpMAIIHTHO-KOMYHIKAIIMHUX TEXHOJIOTIH.



JlocaigxeHHs:  OCATHeHb  opOitaabHOoro  rtejeckony  «Kemiep» .
HeobximHo 3rajatu po JOCSITHEHHS opoOiTaJIBLHOTO TeJIECKOILY
«Kenaep» (anrn. Kepler) -  kocmiuamii  teneckonm HACA, mnpusHadeHWid IS
MOIIYKiB eKk30mtaner. HasBammit Ha  wects Moranna Kemepa (1571-1630),
HIMETIBKOTO (inocoda, MaTemMaTHKa, aCTpOHOMa, acTpoJjora 1 ontuka (uB. mogaTok
puc.1.13).

Teneckonm OyB 3amymenuit 7 Oepesns 2009 poky 3 KOCMOAPOMY Ha
muci Kanasepan B mrati @nopiga. Ha opoiTy amapar BuBena paketa-Hocii Delta I1.

8 kBiTHs 2009 poky imxeHepu NASA nanu KkoMaHy Ha Mojady CTpyMy uepes
CHellajJbHUN TUIaBKUW JApIT, SIKUM 3pyHHYBaBCA 1 3BUIBHUB EIINTUYHY KPHIIKY,
NpU3HAYEHYy IS 3aXUCTy O0'€KTUBY Bia muily. BoHa miiaBHO BijokpeMuiacs 1
Kemnnep mouas crioctepexeHHs JUISTHKH YyMalbKoro nuisxy.

Micis «Kemnepy» minaHyBajach Ha TpU 3 MOJIOBUHOIO pokH. Bech 1meit yac BiH
noBuHEeH crnoctepiratu 6mu3bko 100 Tucsu cxoxux Ha CoHIle 3ip, HABKOJIO SIKUX
MOKYTh 00epTaTHCs €K30IUIaHEeTH. AmapaT HIyKae IUIaHETH, IO PO3TallOBaHi 1Mo3a
COHSYHOIO CHCTEMOIO, 3a JOMOMOrol TpaH3uTHoro Merony. (Komm mnmanera
IPOXOJUTHh JHCKOM CBO€l 30pl, BOHA 3aKpUBAa€ BiJ CHOCTEpiraya YacTUHY ii
BUIIPOMIHIOBaHHS. AHaJI3yl0UM KOJIMBAHHS SICKPABOCTI CBITHJ, aCTPOHOMH MOXKYTh
HE TUIbKU 3HAXOJUTH TIJIAHETH, ajie TAKOXK MPUOIM3HO OIIIHIOBATH iX PO3MIp.)

«Kemep» obepraerbesi HaBKOJ0 COHIIS OPOITOIO 3 pajilycoM OJU3bKO OAHIET
acTpoHOMIyHOi onauHuuil. ®aktnuno, «Kemiep» mNOBTOprOBaTMME MNIISX HAMIOl
IUTAHETH, 1110 o0epTaeThest HaBKoJI0 CoHug. Take po3TantyBaHHS JO3BOJISE TEIECKOIY
MOCTIHO CTEXUTU 3a OJHMMH 1 TUMHU X 30psamu. Teneckomn "['ab6xa", Hampukiai,
1030aBJIEHUN IIi€T IEpEeBarH.

Ha mMoMeHT 3amycky actpoHOMamu 0yJio BUSIBIEHO OJM3bKO 350 eK30IIaHeT, a
cranoM Ha 22 tpynansa 2013 poky 916 ex3ormmaner B 684 mimaHEeTHHX cHCTEMaXx.
BinbIicTh 3 HUX € Ta30BUMHU TiraHtaMu Ha 3pa3ok lOmitepa. Ha Takux miaHerax He
MOKYTh PO3BUBATHUCS OPraHi3MH 3€MHOTO THITy, & CaM€ HACEJICHICTh EeK30IUIaHEeT
HalOUIbIIE IIKaBUTh yueHuX. «Kemuep» 3MO0Ke 3HAXOIWUTU IUIAHETH 1 MEHIIOro
po3mipy, npn;[aT}fi st KTt [3,4].

Kennep

T h _ wywe sipecee ,"-
http://www.nasa. qov/mlssmn paqes/kepler/mam/mdex html# Ui22Lt90Fc0

[Homyk ex3ominaner 4yepe3 mepe:xy IHTtepHer . [Iomyk HOBHX €K30IUIAHET
HernpodecioHamaMu  po3MilieHo Ha caiti  http://www.planethunters.org/. Yepes
Mepexxy I[HTepHeT iCHye MOXXIMBICH PO3IVISIHYTH CHelialbHI JaHi, OTpUMaHi 3
KocMiuHOro Teneckomna ‘“Kemep”, mo aHami3yioTh Ha (OTO 3MIHY SICKpaBOCTI
«CBITAIMMUXCS TOYOK» IO SKUX BH3HAYAIOTh HASIBHICTH €K30IUIAHET OUIS Bl daleHUX



http://www.nasa.gov/mission_pages/kepler/main/index.html#.Ui22Lt9oFc0
http://www.planethunters.org/
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3ip. Web-cropinka caiiTy MiXHApOAHOI MpOrpamMH TOIMIYKY HOBUX €K30IUIAHET
HernpodecioHaraMu:
s

Jlns opranizaiii Ta KOOpJIMHAIIT HAYKOBO-JOCTITHOI POOOTH 3 COHSIYHO-3EMHHUX
3B'SI3K1B MOKJIMBE BUKOPUCTAHHS HACTYITHUX Web-CTOPIHOK:
http://sohowww.nascom.nasa.gov,
http://wwintspace.net/observ/solrt.php,
http://www.alexeyryback.ru/,
http://cikavo.com.ua/tag/soho,
http://mlso.hao.ucar.edu/,
http://www.bbso.njit.edu/,
http://bdm.iszf.irk.ru/, sixi narOTh MOXJIMBICTH OpraHi3yBaTH BEJIMKY KIUIbKICTh
JOCITITHUIIBKUX MPOEKTHUX POOIT.

Hocaixxenust mogepxui Mapca uyepe3 mepexy Inrepuer. Illocroro cepmnus,
BUIIOBHUJIOCS PIBHO piK 3 TOTO JHS, KOJM aMEpPHKAHChKHiI mapcoxim «Curiosity»
npu3eMiiuBcs Ha Mapci 1 moyaB cBor moaoposk. Ha 30BHINIHIN MOBEpXHI Mapcoxoa
BCTAHOBJICHA HAayKOBa JIa0OpaTopisi, OCHAIIEHa NpPHJIaJaMu, SKI MPOBOISATH aHaJi3
3pa3KiB MapCiaHChKOTO TPYHTY.

["o0BHOIO METOO JTaHOI eKcrenullii € crpoda 3'1CyBaTu, YU ICHYBaJId KOJIH-
HeOy/Ib Ha TOBEPXHI Mapcy yMOBU JJI 3apOKEHHS YKUTTS.

JloBkMHA aMEPUKAHCHKOTO JOCIITHUIILKOTO amapary CKIATa€e TPOXH MEHIIe
TppOX MeTpiB, a Bara - 900 kinmorpamiB. IlepecyBHa MapciaHchka JiabopaTopist
3a0e3MedyeHa TpbOMa MapaMu KOJIC, 1 KOXHE 3 HHUX MPUBOAUTHCA B pyX
1HAMBITYAJIEHOIO CUJIOBOKO YCTaHOBKOIO.

Mapcoxia Moke TIOJIOJIaTH MEePEIIKOTy BUCOTOIO 10 75 CAaHTUMETPIB, a TaKOX,
pobutn Ha wMicui po3BopoT Ha 360 rpanyciB 3aiiicHIOOYM (poTorpadyBaHHsS
MOBEPXHI MJIAHETH, TOCTIKEHHS K0T MOXIIMBE Yepe3 Mepexxy [HTepHeT 3a aapecoro
noctymy|[3]:
http://mars.nasa.gov/multimedia/interactives/billionpixel/



http://sohowww.nascom.nasa.gov/
http://wwintspace.net/observ/solrt.php
http://www.alexeyryback.ru/
http://cikavo.com.ua/tag/soho
http://mlso.hao.ucar.edu/
http://www.bbso.njit.edu/
http://bdm.iszf.irk.ru/
http://mars.nasa.gov/multimedia/interactives/billionpixel/
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http://mars.nasa.gov/multimedia/interactives/billionpixel/index.cfm?image=PIA1691
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http://mars.nasa.gov/multimedia/interactives/billionpixel/index.cfm?image=PIA16919&view=cyl
http://mars.nasa.gov/multimedia/interactives/billionpixel/index.cfm?image=PIA16919&view=cyl
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Hocnimxyroun yepe3 Mmepexy [HTepHeT moBepxHio Mapca, MOXHa HE TUIBKU
PO3TIIAIaTH Pi3HI YACTUHU TOBEPXHI I11€1 TIIAHETH 3 HAIEI0 3HAXO/KEHHS IIKaBOTO
MmaTepiaiy (300pakeHHs), a TAKOXK aHaJli3yBaTu CTaH MapCiaHChKOT MOBEPXHI Ta
pPOOUTH HayKOBI BUCHOBKHU.

Iomyxk indopmanii nias xociimkennss B Mepexi Intepuer . PexomengoBani
CaliTu AJig MPOBENEHHS NOCIIAHUIBKOL JISUIBHOCTI uepe3 Mepexy [HTepnHer: Beo-
calT «ActpoHomuueckue HoBOcTH NASA Ha pyckom si3eike. HoBocTH KOCMOca.»
[Enextponnuii  pecypc].—Pexxum  nmoctymy:  http://www.nasa.gov/  (Caiit
ACTPOHOMIYHHMX HOBHH),

Be6-caiit «Kocmiunoro teneckona I'ABBJIA» [EnexkTponnuii pecypc].—Pexum
noctyny: http://www.spacetelescope.org/extras/calendars/archive/year/2013/ (Caiit
KOCMIYHOTO TEJIECKOIa),

Beo6-caiit «Ilo3aatmocdepna actponomis» [Enexkrponnuit pecypc].—Pexum
JIOCTyNy:

http://www.krugosvet.ru/enc/nauka_i_tehnika/tehnologiya i_promyshlennost/VVNEA
TMOSFERNAYA_ASTRONOMIYA.html?page=0,2 (Caiit mozaarmMocepHoi
acCTpOHOMII),

Be6-caiit «HoBunu ocBiTu 1 Hayku» [ Enextponnuit pecypc].— Pexxum poctyny:
http://uaonline.com.ua/novyny 64784.html / (Caiit HOBUH),

Beb6-caiit « HoBunu Hayku ta kocMmocy» [Enextponnuii pecypc].—Pexum
noctyny: http://globalscience.ru/article/read/ual9936/ (CaliT KOCMIYHUX HOBHH),
Beb6-caiit «Akanemik» [ Enexktponnuit pecypc]. — Pexxum noctyny:
http://dic.academic.ru/dic.nsf/enc_colier/5802/%D0%92%D0%9D%D0%95%D0%9
0%D0%A2%D0%9C%D0%9E%D0%A1%D0%A4%D0%95%D0%A0%D0%9D%
D0%90%D0%AF (CaiiT cI0BHUKIB Ta SHIIMKIONEIiH ),

Beo6-caiiT «Bikinenis» [ Enexktponnuii pecypc].— Pexum nocrymy:
http://uk.wikipedia.org/wiki/ (JloBimkoBwuii caiir),

Be6-caiit «Kocmodakt» [Enexktponnuii pecypc|.—Pexum nocrymy:
http://cosmofact.net/byolohy-nashly-mykrobov-sposobnyih-zhyt-na-marse.html
(AcTpOHOMIYHHI CalT),

Beo6-caiit «EnemenTn Benukoi Haykn» [Enexktponnuit pecypc|.—Pexum nocrymy:
http://elementy.ru/posters/spectrum/gamma (HaykoBwuii caiir),

Be6-caiit « Ennmukioneniss kocmocy» [ Enexrponnuii pecypc].—Pexum goctyny:
http://starbolls.narod.ru/index.files/9n.htm (Kocmiunwuii caiir),
http://www.laspace.ru/rus/astrofiz32.php.

Hicas mpocaixxeHHss iHgopmamii oTpMMAaHOI 3 KOCMIYHMX TeJeCKOMiB Ta
o0cepBaTOpiii HeOOXiTHO MIArOTYBATH BUCHOBOK Ta 3BiT PO NpoBeaeHy podoTy.

CIIMCOK BUKOPUCTAHUX TA PEKOMEHJIOBAHUX /I’KEPEJI

1. ACTpPOHOMIYHMN  EHIMKIONEIUYHUN  CIOBHUK / 3a  3araJbHOI0  PEAAKII€I0
[.A. Knumunmna ta A.O.Kopcyns. — JIbBiB, 2003. — 548 c.
2. Be6-caiit  «AcTtpoocBitay | Enextponnmii  pecypc]. — Pexum pmocrymy:

http://astroosvita.kiev.ua/ — (CaiiT acTpoHOMIYHOT OCBITH)



http://www.nasa.gov/
http://www.spacetelescope.org/extras/calendars/archive/year/2013/
http://www.krugosvet.ru/enc/nauka_i_tehnika/tehnologiya_i_promyshlennost/VNEATMOSFERNAYA_ASTRONOMIYA.html?page=0,2
http://www.krugosvet.ru/enc/nauka_i_tehnika/tehnologiya_i_promyshlennost/VNEATMOSFERNAYA_ASTRONOMIYA.html?page=0,2
http://uaonline.com.ua/novyny_64784.html
http://uaonline.com.ua/novyny_64784.html
http://globalscience.ru/article/read/ua19936/
http://dic.academic.ru/dic.nsf/enc_colier/5802/%D0%92%D0%9D%D0%95%D0%90%D0%A2%D0%9C%D0%9E%D0%A1%D0%A4%D0%95%D0%A0%D0%9D%D0%90%D0%AF
http://dic.academic.ru/dic.nsf/enc_colier/5802/%D0%92%D0%9D%D0%95%D0%90%D0%A2%D0%9C%D0%9E%D0%A1%D0%A4%D0%95%D0%A0%D0%9D%D0%90%D0%AF
http://dic.academic.ru/dic.nsf/enc_colier/5802/%D0%92%D0%9D%D0%95%D0%90%D0%A2%D0%9C%D0%9E%D0%A1%D0%A4%D0%95%D0%A0%D0%9D%D0%90%D0%AF
http://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%81%D1%96%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BD%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BB%D0%B0%D0%B1%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%96%D1%8F
http://cosmofact.net/byolohy-nashly-mykrobov-sposobnyih-zhyt-na-marse.html
http://elementy.ru/posters/spectrum/gamma
http://starbolls.narod.ru/index.files/9n.htm
http://www.laspace.ru/rus/astrofiz32.php
http://astroosvita.kiev.ua/
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3. Beb-caiit «AcTtpoHomiuHa obcepBaropisi» [  Enexrponnumii pecypc]. — Pexum
nocrymy: http://www.observ.univ.kiev.ua — (Caiir Actponomiunoi oOcepBaropii KuiBcbkoro
HaIllOHAJIbHOTO YHiBepcuTeTy iMeHi Tapaca IlleBuenka)

4, Be6-caiit “Actponomis s Bcix 7 [EnmextponHmii pecypc]. — Pexum poctymy:
http://yuriy-myroshnichenko.edukit.kiev.ua/ — (ITepconanbuuii caiit FO.b. MuporiHiueHKa).
5. Be06-caiiT «ActpoHomiuni HoBuHH NASA. HoBuHE KOCMOCY.»

[EnexTponnuii pecypc].—Pexum goctymy: http://www.nasa.gov/ - (CalT  acTpOHOMIUHHUX
HOBHH)

6. Beb-caiit «Actpodusuka BbBICOKMX SHepruiit» [Enextponnuii pecypc]. — Pexum
nocrymy: http://hea.iki.rssi.ru/ru/index.php/ — (Caiit Bigginy Actpodi3uku BUCOKHUX CHEPTiil)
1. Be6-caiit «Kocmiunoro teneckomna 'TABBJIA» [Enextponnuii pecypc].—Pexum

nocryny: http://www.spacetelescope.org/extras/calendars/archive/ (Caiit kocmigHOTrO
TEJIECKOIIA)

8. Be6-caiit  «bubnamorexku  YKpamHbl -  Karajgor  YKpPauHCKHX  OHOIMOTEK»
[Enextponnwmii pecypc]. — Pesxxum mocrymy: http://www.ukrlibworld.kiev.ua/ — (Caiit- karaior
VYkpaincbkux 010110TEK)

9. Be6-caiit «BceykpaiHchkuil mKiIpHUM mopTan » | Enmextponnuii pecypc]. — Pexum
nocryny: http://www.ednu.kiev.ua/ — (OciTsHcbka Mepexa Ykpainu )
10. Be6-caiit «EHuuKIONEis M03acoHAYHUX muaHeT» [EnexTponnuii pecypc]. — Pexum

nocrymy: ( http://exoplanet.eu/ )- (Caiit «EHIHKIIONE TS TO3aCOHSYHUX TUIAHET)

11.  Be6-caiir «Kadempa actponomii Ta dizuku kocmocy» [Enekrponnuii pecypc]. — Pexum
noctymy: http://space.univ.kiev.ua/viewpage.php?page_id=1/ — (Kadenpa actponomii ta ¢izuku
kocmocy, Diznunmii pakynerer, KniBchkuii HamioHansHuiA yHiBepcuTeT iMeHi Tapaca llleBuenka)

12. BeG-caiit «KuiBchkuii nmanerapiii » [Enextponnuii pecypc]. — Pexum mocrymy:
http://www.kievplanet.org.ua/ — (Caiit KuiBcbkoro mianerapito )

13.  Be6-caiir «/TrobuTensckas acTpoHOMUs Ha YkpauHe» [Enexrponuuii pecype]. — Pexum
noctymy: http://www.astroscope.com.ua/ - (CaiT mo0uTeniB acTpoHOMiT YKpaiHH)

14. Be6-caiir «HaykoBa 06i0mioreka» [Enexktponnmii pecypc]. — Pexum pocrymy:
http://www.library.ukma.kiev.ua/ — (HaykoBa 6i0ioTeka)

15.  Be6-caiir «Bikinenis» [Enexrponnuii pecypc].—Pexum noctymy:

http://uk.wikipedia.org/wiki/- (loBigxoBuii caiit)

16.  Yypromor K.U., Tlyrau A.®. Hebo 6e3 uymec/ K.M. Uypromos, A.®. Ilyras. — K.:
N3narenbcTBO NOIMTUYECKOM uTepaTypbl Ykpaunsl, 1987.-120c.

17.  Kcangpomaniri JI.B., Uypromos K.I. ITnanern 6ins immmx 3ip. XKypuan «Hare He6o» 2009,- 1,
c.24-28

18. Towards a Deterministic Model of Planetary Formation. S. Ida and D.N.C. Lin in
Astrophysical Journal, Vol. 604, No. 1, pages 388-413; March 2004. http://arxiv.org/abs/astro-
ph/0312144v1

19.  Planet Formation: Theory, Observation, and Experiments. Edited by Hubert Klahr and
Wolfgang Brandner. Cambridge University Press, 2006.



http://www.observ.univ.kiev.ua/
http://yuriy-myroshnichenko.edukit.kiev.ua/
http://www.nasa.gov/
http://hea.iki.rssi.ru/ru/index.php/
http://www.spacetelescope.org/extras/calendars/archive/
http://www.ukrlibworld.kiev.ua/
http://www.ednu.kiev.ua/
http://exoplanet.eu/
http://space.univ.kiev.ua/viewpage.php?page_id=1/
file:///C:/Users/Администратор/Downloads/Київський%20планетарій
http://www.kievplanet.org.ua/
http://www.kristti.com.ua/
http://www.astroscope.com.ua/
http://www.library.ukma.kiev.ua/
http://uk.wikipedia.org/wiki/
http://arxiv.org/abs/astro-ph/0312144v1
http://arxiv.org/abs/astro-ph/0312144v1
http://top100.rambler.ru/top100/

JTOJATKH

Teneckon «a66n»
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Pucynox 1.1.
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Pucynox 1.2.

Teneckon «a66n» nicnsi cepeicHo20 06¢cny2oeyeaHHs1 1997 poky.
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Pucynox 1.3.

CmopiHka nopmarny NASA ma spacetelescope
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Pucynox 1.4.

®domoezpaghii kocmocy 3pobneHi meneckonom «ab6s»




Pucynox 1.5.

ramma-ob6cepeamopisi iMm. KomnmoHa




Pucynox 1.6.

CneuianizoeaHuu cynymHuk «linnapkocy»

Pucynox 1.7.
Teneckon «YaHOpa»




Pucynox 1.8.
domoezpadgpii kocmocy 3pobsieHi meneckornom «4aHdpar




Pucynox 1.9.

Cynymnuk «UHURU>»

Pucynox 1.10.

Teneckonu «TeHMa» ma ASCA




Pucynox 1.11.

IH¢bpayepeoHa o6cepesamopisi IRAS

Pucynox 1.12.
Ynbmpadghionemoesa o6cepsamopiisi <ACmpoH»




Pucynox 1.13.

Op6imanbHuli meneckon «Kennep»




