Ypok Ha TemMy: 3aco0M AaCTPOHOMIYHHX JO0CTiAKEeHb.
KocmiuHi Tesieckonu Ta o0cepBaTopii

HOpiiu Bopucosuu Mupowiniuenko,

Kanouoam neoda2ociunux HayK, yuumeib Qizuku ma
acmponomii [Jenmpanvruencoxoi 301 I-11I cmynenis,

mMemooucm 8i00iny oceimu
Mupouniscoroi patioepaicaominicmpayii

BI/III HaBYaJbHHUX 3aHATBb:. BHUBYCHHA HOBOI'O MaTepiaJIy 13 34CTOCYBAHHAM

TEJICKOMYHIKAIIIMHNX TEXHOJIOT1H HaBYaHHS.

Meta: dbopMyBaTH B YUHIB YSIBJICHHS MPO KOCMIYHI TEJIECKOIH Ta 00cepBaTopii.

3aBaaHHs: 03HAHOMUTH YUYHIB 3 KOCMIYHUMH 00CEPBATOPISIMH Ta iX

IMPHU3HAYCHHAM.

Tun ypoky: 3aCBO€HHSI HOBUX 3HAHb.

Era i Yac, IliianoBaHi aii y4HiB

;III;IOK BUNTEISA f;“ﬂ“

Yy

1 Opranizani 1 OOroBopeHHs IJIaHy YPOKY.

WHUM eTarl.

2 [TigroroBka 2 AKkTyanizailisi 3HaHb, HEOOX1THUX JIJIst
YYHIB J10 y3araJlbHEeHHs. 3auc TEMH, METH Ta 3aBJaHb
aKTUBHOT'O YPOKY.

CB1JJOMOTO
3aCBOEHHS
HOBOI'O

Marepiany.

3 ITosscHeHnHs 20 Etan 3acBO€HHS HOBHX 3HAHb.

HOBOTO http://www.youtube.com/watch?v=k-JOyn ry1E
MaTepiaJIy. http://www.nasa.gov/

4 Eran 10 V3arajgpHEeHHS 1 CHCTEMaTH3allis 3HaHb 110
3aKpITIICHHS TEMI.
3HAHb.

5 [Tomryk 10 Kontpounb 3acBoenns. [lomryk [npopmarrii B
iH(popmarrii B [HTepHETI MO 3a37a€T1b BIJOMHX aapecax.
Mepe>1<i http://www.spacetelescope.org/extras/calendars/archiv
[aTepHerTi. e/year/2013/

http://elementy.ru/posters/spectrum/gamma
http://starbolls.narod.ru/index.files/9n.htm

6 [ToBimomileHHS |2 [TinBeneHHs miacyMKiB ypoky. OTpuMaHHS
YYHIB TIPO BKa31BOK JIO 1HAWBIAYaJIbHOTO JOMAITHBOTO
JIOMAIITHE 3aBJIaHHS.
3aBJIaHHA Ta
IHCTPYKTaX 3



http://www.youtube.com/watch?v=k-J0yn_ry1E
http://www.nasa.gov/
http://www.spacetelescope.org/extras/calendars/archive/year/2013/
http://www.spacetelescope.org/extras/calendars/archive/year/2013/
http://elementy.ru/posters/spectrum/gamma
http://starbolls.narod.ru/index.files/9n.htm

MOT0 BUKOHAHHS.

Xix ypoky
I. Opranizauiiinuii eranm.
II. MoruBaniss HaB4YajbHOI AisibHOCTI. IloBiToMJIeHHsI TeMH, METH Ta
3aBJaHb YPOKY.
Iliozomoeua oecioa. 11lo Bu 3Haere mnpo oOceparopii? Axkumu OyBarOTh
obcepBaTopii, sike 1X MpU3HAYCHHS?
III. TlosicHenHss  HOBOro marepiany. Po3nosiob 3 oOemoncmpysanuam
domozpaghiii kocmiunux odcepsamopiii, decioa.
1. Po3nogiow 3 enemenmamu deciou.

Ille HenaBHO MoO3aaTMoc(hepHa acTpoHOMIs Oysa Mpi€ro OaraTb0X BUCHHUX-
actpoHoMiB. Temep BOHa TEpPeTBOpPUIACA Yy PO3BUHYTY Taly3b, HayKHU.
PesynbTaTn, OTpuMaHi Ha KOCMIYHHMX TeJecKomax, 0e3 HallMEHIIOro
nepeOLIbIIeHHS IEPEeBEPHYIIU 0araTo HaIMX ysBJICHb Tpo BeecBiT.

Benuuesnnit o0csar iHdopmalii npo KOCMOC IIUIKOM 3aJIMIIAEThCSA 32
MexamMu  3eMHOi  atmocdepu. binbma  yactuHa  1HQpadepBOHOro i
yabTpadi0JE€TOBOrO Jiana3oHy, a TaKOoXX PEHTIeHIBCbKI W raMma-mpoMeHi
KOCMIYHOTO MOXOJI>)KEHHSI HEJIOCTYIH1 JIJIsl CIIOCTEPEXKEHb 13 moBepxHi 3emui. s
TOro 100 BUBYATU BCECBIT y IIUX MPOMEHSX, HEOOX1AHO BUHECTH MPUIIAIN JJIs
CIIOCTEPEKEHD Y BIAKPUTHI KOCMOC.

Jliist yeninrHo1 poO60TH KOCMIYHOI oOcepBaTopii MOTPiOHI CHIIbHI 3yCHILIA
camux pizHuX (axiBiiB. KocMiuH1 1HXEHEPH TOTOBJIATH TEJIECKOI 0 3alycKy,
BUBOJISITh MOTO Ha OpOITY, CTEkKATh 3a 3a0€3MEUEHHSIM EHEPTI€I0 BCIX MPUIIAIIiB Ta
iX HOpMajdbHUM (QYHKIIOHYBaHHSM. KoOXXeH 00'€KT MOXe CIocTepiratucs
IPOTATOM JEKUJIBKOX TOJWH, TOMY OCOOJIMBO Ba)KJIMBO BTPUMYBATH OPIEHTAIIIIO
CYyNyTHHUKA, 110 OOEPTAEThCA HABKOJO 3eMill, y TOMY CaMOMY HalpsMKY, 100
BICh TEJIECKOIIA 3aJIMIIIAJIacs HAI[IJIEHOK CTPOTO Ha 00'€KT.

AcTpoHOMHU 30HMparOTh 3aBKM Ha MPOBEACHHS CIOCTEPEKEHD, BIIOMPAIOThH
13 HUX HaAWOUIbII BaXKJIMBI, TOTOBJATH MPOTpaMy CIHOCTEPEkKEHb, CTEXKaThb 3a
oJiep>KaHHSIM 1 0OpoOKor pe3ynbrariB. JlaHl, OTpUMaHI Ha KOCMIYHMX
TEJICCKOMaxX, MPOTATOM JEAKOr0 dYacy JAOCTYIHI JIMIE aBTOpaM TIPOTpaMu
croctepexeHb. [1oTiM BOHU HAAXOASATh y KOMM'IOTEPHI MEpexi, 1 Oyab-sSKHii
aCTPOHOM MO’KE€ BUKOPHCTOBYBATH X JIJISI CBOIX JOCIIKCHb.

IcTopisi BUHHMKHEHHS KoOCMiYyHMX oOcepBartopiil. Y 1946 pori,
amepukaHcbkuii  actpodizuk  Jlaitmen  Cmitiep — omyOiiKyBaB — CTaTTIO
«ACTpOHOMIYHI TiepeBaru Io3a3eMHOi obOcepBaTopii» (anra. Astronomical
advantages of an extra-terrestrial observatory). ¥V crarrti BiaMi4eHO Bi T'OJIOBHI
nepeBaru Takoro TEJECKOoIa: Mo-mepiie, HOro KyToBa po3jAiibHa 3aTHICTh Oye
obmexeHa nuie nudpaxiiiero, a He TypOyJICHTHUMH MTOTOKaMH B aTMocdepi; mo-
JIpyre, KOCMIYHHMI TeJeCKON MIr OM BECTH CIOCTEPEKEHHS B 1H(GpauepBOHOMY
yIbTpadioeTOBOMY, PEHTICHIBCBKOMY Ta TamMMma Jlialla30HaX, B  SKHUX
BUIIPOMIHIOBaHHS TOTJIMHAETHCS 36MHOIO aTMOCc(heporo.



KocMmiuHa acTpoHOMiIs cTania po3BUBaTHCs micis Jpyroi cBiTOBOI BiitHU. Y
1946 pomi Bnepie 0yB orpuManuil ynprpadionerouii cnektp Conus. Y Apyrii
e mojoBHHI XX cT. 3aikcHuincs ciaoBa Koctsaatuna LlionkoBcekoro: «Jlumre 3
MOMEHTY 3aCTOCYBaHHS PEaKTUBHUX MPHUJIAAIB PO3NOYHETHCS HOBA BEJIMKA €pa B
aCTPOHOMII: epa yBaKHOTO BUBUEHHS HEOA».

B sxoBtH1 1959 p. 3emnsHam Bmepuie BAanocss MoOadyuTH 300pakeHHSA
3BOpOTHBOTO 00Ky Micsus («Jlyna-3», CPCP).

B 1962 p. BenukoOputaHieto OyB 3amylieHH OpOITAJIbHUIA TEIECKOI
«Apienb» mis nociimkenb Conngt. B 1966 p. HACA 3anycTtuna B KocMocC mepiiry
op6itansHy obcepBatopito OAO-1 (anrn. Orbiting Astronomical Observatory).
Micist He yBIHYAJIacs YCIIXOM, Yepe3 BIAMOBY aKyMYJISITOPIB Yepe3 TPU JIHI MICIs
crapry. Y 1968 poui 6yna 3amymena OAO-2, sika mpoBOAWIIA CIOCTEPEKEHHS
yIbTPadioIeTOBOTO BUIIPOMIHIOBAHHS 31p 1 FAJIAKTUK aX 10 1972 poky, 3HAYHO
NEPEBUIIUBIIN PO3PAXYHKOBUHN TEPMIH eKCIUTyaTalli B 1 pik.

B 1967 p. amepukanckka kocMiuHa oocepBaTtopis OSO-3 BusiBUIIa raMMa-
BUIIPOMIHIOBaHHS Hamoi ['anaktuku, a B 1975-1982 pp. eBponeiicbkuii CyImyTHUK
COS-B cknaB nepury ramma-nipomeneBy kapty Uymamnpkoro Ilmsaxy. IIpotsrom
70-80 pokiB XX cT. Ha HaBKOJIO3eMHIA OpOITI MpaIfoBalio KiIbKa IECATKIB
MITYYHUX CYNYyTHUKIB 3emsii Ta OpOITambHUX KOCMIYHHX CTaHIlM, M0
BUKOPHUCTOBYBAJINCH ISl TIPOBEACHHS AaCTPOHOMIYHHMX JOCTIIKEHb Y PI3HUX
CHEKTpaJIbHUX Jllalla30HaXx.

Micii OAO Ta OSO mNpOAEMOHCTPYBAIM MOMKIUBOCTI OpOITAIBHUX
teneckomiB. Tomy HACA B 70-90 pp. cnpoektyBaia Ta moOyayBania 4OTHUPH
BEJIMKI KOCMIYHI 00cepBaTopii, KOXKHa 3 SKUX JOCHIKyBana BcecBiT y neBHiN
YaCTHHI CIIEKTpa.

Ha panomy eranmi pO3BHTKY HAayKH 3HiMCHIOIOTHCH JOCTIIKeHHS
KOCMIYHOT'0 MPOCTOPY TAKMMH KOCMIYHIUMH 00CepBATOPIAMM

[Tepuioro > BEJIUKOK 00CEpBATOPIEIO JIJISi CIIOCTEPEKEHb B BUIUMOMY Ta
OMMKHBOMY  YJIbTpa(diosieTOBOMY  Jiama3oHaX CTaB KOCMIYHMM  TEJIECKOI
«"abbm», 3amyleHuin Ha HAaBKOJO3€MHY OpOITYy KOCMIYHMM MIATTJIOM
«/IluckaBepi» B kBITHI 1990 p. Teneckon OyB Ha3BaHUN Ha YECTh BIJIOMOIO
amepukaHcbkoro actpoHoma Engina ['ab0na, sikuii yce CBO€ MUTTS IPHUCBSITUB
BHUBUYCHHIO TAJIAKTHUK.




Puc.1. Teneckon «a66n».

VY motomy 1997 p. no Teneckomna 3HOBY CTapTyBaB KOCMIUYHUN KOpaOemb
«JIuckapepi». Llporo pazy Oynu 3HOBY 3aMiHEH1 JEsKi €JIEeKTPOHH1 OJIOKH,
BCTaHOBJIEHUHN crnektporpad i1 HoBa [Y-kamepa, 3a HOMOMOTror0 $IKOi MOYaBCS
MOIIYK TUIAHET Y HAaHOIMKIUX 31p.

Puc.2. Teneckon «a66n» nicnsa cepsicHoro oﬁfoEQBaHHﬁ‘1997 pOKy.

Teneckon «I'ab0m», BUSBHUBCS HEUMOBIPHO JOPOTUM, aje€ MPOTE HAYyXkKe
€(EeKTUBHO TMPAIIOI0YUM aCTPOHOMIYHMM 1HCTpyMeHTOM. KyToBuii m03Bin
Teneckona BuiimoB kpamie 0,1", mo Ha MOPSAOK BHINE, HDK y Ha3eMHHUX
ONTUYHUX 1HCTPYMEHTIB (M1l TaKMM KyTOM, Hampukiaa, Oyae BHJAHA MyXa 3
BijicTadl 0au3bko 20 kM). 3a JTOMOMOIOK0 IILOTO TEJIECKOIa BIAI0Cs M00auuTH 1
JOCIIKYBaTH Takl ApPiOHI JeTanl pi3HUX aCTPOHOMIYHUX OO'€KTIB, SIKI paHilie
OyJii HEJIOCTYIHI TeJIECKOIaMm.

Marepianu, oTpuMaHi 3a JOMOMOTOK Teneckomna «['ab0m», A03BOJIMIN
aCTpOHOMaM 3pOOUTH BEIUYE3HY KUIBKICTh BIJIKPUTTIB, MPOJIOBKUTH BUBYEHHS
BIIIAJICHUX TaJlaKTUK, OTPUMATH JOJATKOB1 JaHl MpO IUJIAHETH 3a MeXaMu
Consiunoi cucremu Ta Oararo iHmoro. Kpami ¢ororpadii kocmocy, 3HSATI

~ n

teneckonoMm «['ab0m», — 1€ TyMaHHOCTI (paHTACTUYHOI Kpacu, HEHUMOBIPHO
Bpakatoya 3aru0enb 3ip 1 3ITKHEHHS TajJakTUK pO3MIIIEHO Ha CaiTi
http://www.spacetelescope.org/extras/calendars/archive/year/2013/ Ta

http://www.nasa.gov/mission pages/hubble/main/index.html#.Ui22z990Fc1.

o 3O O comrme |"VIC.3. CropiHka noprtany NASA.

A P -

: T R . W g
NASA Lo

T o | Fi pa—ty anmmn | B0e crerren | s E

W' .7
| —
.

Dars b aras® 11 e Cop mm amss

Kimmrnms nten s
Centa

Da wymeec asns By



http://www.spacetelescope.org/extras/calendars/archive/year/2013/
http://www.nasa.gov/mission_pages/hubble/main/index.html#.Ui22z99oFc1

Puc.4. CtopiHka noptany spacetelescope.

Puc.5. ®otorpadii kocmocy 3pobneHi Teneckonom «Fadéon».
HaiiGinp1m 3HaunMi pe3ybTaTty, OTpUMaHi Teraeckonom «['ab0m»:

o 3a momoMoror BUMIpIOBaHHS BifcTaHel no nedein B CkymuenHi [iBu
OyJI0 yTOUHEHO 3Ha4Y€HHS MOCTIHOT ["ab0a.

o Brnepie orpumano kaptu nosepxHi [lnyrona 1 Epinu.

o Brnepiue cnocrepiranucs ynbTpadiosieToBl moJigpHI csiiBa Ha CatypHi,
FOmitepi i Nanimeni.

) OTpuMaHO JTOJATKOBI JaHI MPO INIAHETH 11033 COHSYHOK CHCTEMOIO,
30KpemMa, CIIeKTPOMETPHUYHI.

o 3HaiiieHa BeJiMKa KUIbKICTh MPOTOIUIAHETHUX AMCKIB HAaBKOJIO 3Ip B

Tymannocti OpioHa.



o JloBeneHo, 1o mporuec (GopMyBaHHS IUIAHET BIAOYBA€ETHCS Y OUIBIIOCTI
3ip Hamoi ["amakTukm.

o YacTkoBO MiATBEpKEHA TEOPis MPO HAAMACUBHI YOPHI AipU B LIEHTPax
rajlakTHUK, Ha OCHOBI CIIOCTEPEXEHb BUCYHYTa TilOTE3a, IO 3B'SA3y€ Macy YOPHHUX
TP 1 BIACTUBOCTI TaJTAKTUKH.

. 3a HachmigKaMu ~ CIIOCTEPEKEHb  KBa3apiB  OTpUMaHa CydacHa
KOCMOJIOTIYHA MOJIeNb: BCECBIT pO3MIMPIOETHCS 3 MPUCKOPEHHSIM 1 3allOBHEHHI
TEMHOIO eHepriero, yrTouHeHuit Bik BeecBity — 13,7 mupa. pokis.

o BusBnena HasBHICTh €KBIBaJIEHTIB TamMMa-CHalaxiB B ONTHYHOMY
Jlarna3oHi.
° B 1995 «I"a66m» mpoBiB mocmimkeHHs auisHku He6a (Hubble Deep

Field) po3mipom B OJIHY TPUAISTUMIIBHOHHY IUIONI HEOECHOI cepH, 10 MICTUTh
JeKUTbKa TUCSAY TajdakTUK. [TOpiIBHSHHS Ili€l MUISHKWA 3 IHIIMM, PO3TAlllOBAaHHM B
iamii gactuHi Heb6a (Hubble South Deep Field), miaTBepammo rimote3dy mpo
130TpomnHicTh Beecsiry.

o V¥ 2004 6yna cotorpadoBana ainsiaka Heba (Hubble Ultra Deep Field)
3 €()EKTUBHOIO BUTPUMKOIO OJU3BKO 10% (11,3 1i6), o JO3BOIHIO MIPOJOBKUTH
BHUBUCHHS BIJIJJaJICHUX TaJlaKTHK aXX JO €MOXW YTBOpPEHHs mepmux 3ip. Brepiie
Oynau OTpuMaHl 300pa)K€HHS MPOTOTANAKTHK, MEpPIIUX 3TYCTKIB Matepli, sKi
chopMyBalIMCS MEHIII HI’K Yepe3 MUIbsIp]T pOKiB micis Benukoro Bubyxy.

OTtpumani 4iTKi 300pakeHHs TuiaHeT COHSIYHOI CHCTEMHM, SKI PaHillle MOXHa
Oys0 3poOMTH TUIBKM 3a JOTMOMOTOI MIDKIUTAHETHUX CTaHIId. Tak, ynaamocs
IIPOCTEKUTU 32 CE30HHUMH 3MiHAMU BUIJISIAY MOJSpHOI Imankd Mapcea 1 Bciel
MOBEPXHI III€i TJIaHETH, 32 BUBEPKCHHSIM ByJIKaHa Ha cynyTHUKY FOmitepa lo, 3a
naaiHasaM Ha FOmitep komeTu. Brepie BUeHI 3MOIMIM MOOAYUTH JI€Talll TOBEPXHI
[Inyrona. Han3BuuyaiiHO KOpUCHUI MaTtepian OTpUMAaHU O SICKpaBiid KOMETI Xeu-
na - borma: acTpOHOMM CTEXUIIM 3a THM, SIK Y KOMETH B MIpy HAOJIMKEHHS [0
CoHusa ¢dopmyeTbes XBICT, SIK BiIOYyBalOTbCS BUOYXOMOMIOHI BUKHAM MHIY 3
MOBEpXHI ii siipa. Lle nano HeouiHeHHHU MaTepiai npo OyJ0BY 1 MPUPOTY KOMETH.

VYyeni nobaunsm JIpiOH1 AeTani MDK30PSHUX Ta30BUX TYMAaHHOCTEW, BUSIBUIIU
MPOTOTUIAHETHI JIUCKH, 110 OTOYYIOTh MOJIOAL 30Pi, CTPYMEHI Ta3y, 10 BUKUIAIOThH
30pi, MmO (OPMYIOTHCS, HOBI THNH IUIAaHETAPHUX TYMAHHOCTECH 31 CKJIaJHOIO
CTPYKTYPOIO Ta30BHX BOJIOKOH.

VYnanocs 3arnsHyTH B cami IIIIbHI IIEHTPAJIbHI YaCTUHU KYJIBOBHUX 30PSTHUX
CKyIYeHb 1 TaJIaKTHK, OJEpP’KaTh Baromi JlaHi Mpo ICHYBaHHS B sjpax 0Oaratbox
raJakTUK HeBUJAUMUX 00'€KTIB 3 MAcOI0 B COTHI MUIBHOHIB 1 Mibsipau Mac CoHIls
(oueBHUTHO, YOPHHX AID).

VYaanocsa 3HaUTH 1 JOCHIIWTHA TYJbCyOUl 30pi - uedeianm - y Janekux
TaJIaKTUKaxX 1 10 HUX OI[IHUTH BiJICTAaHb JO IMX 30PSHUX CHUCTEM, YTOUHHBIIH THM
CaMMM BCIO IIKaTy MIKTATAKTUYHUX BiJICTaHEH.

BusBuinocs MOXIUBUM JETaNbHO JOCHIIKYBaTH B JCSIKUX TajJaKTHKaX IyKe
BaXKi JUISI CIIOCTEPEKEHb HABKOJIOSJICPHI 30pera3oBi JAWCKHA PO3MipaMU TOPSIKY
TUCSAYl CBITJIOBOTO POKY 1 HaBITh CHOCTEpPIraTd B HUX OKpPEMI MOJIOAI 30psHI
CKYITYCHHS.

VY pamkax crneriaiabHO po3po0seHoi mporpamu «I Tuboke mosey, HalliJIeHoT Ha
JOCIIKEHHSI OCOOJMBO JAJEKUX TallaKTUK, HA TEJIECKOIl OTpHMaHi 300pa’keHHS
rpaHuyHO CcJIa0kuX 00'ekTiB - g0 30-i 30psHOI BenWUMHU. BiIbmIicTh 13 HUX €



rajJakTHKAMH, IKi MU CIIOCTEPIraeMo B €II0Xy PaHHBOI MOJIOAOCTI. IXHE MOPiBHAHHS
3 Cy4YaCHUMH TaJJaKTUKaMH 3HAYHO MPOCYHYJIO HAllle pO3yMIHHS TOTO, SIK MUIbSPIH
POKIB TOMY (pOPMYBAIIUCS 30PSIHI CUCTEMHU.

[lepen6auaetncs, mo «['ab6m» 3akiHUUTH CBOIO poOOTY B 2014 porii. Aje Bxe
3apa3 y4eHl MKIYIOTbCA MPo TiAHY 3aMiny. «['ab0m» He mpocTo poOuTh hoTorpadii
KOCMOCY, BiH BUBOJHTH Hally YSBY 3a Mkl 3EMHOTO CBITY, BIKpUBAE TEpe]l HAMU
uinuii Beecsit. ([{uB. http://www.youtube.com/watch?v=k-JOyn ry1E).

I'amma-o0cepBaTopii. J[pyroro BEeTWKOIO KOCMIYHOIO 00CEpBATOPIEI0 cTaja
ramma-oocepBartopiss iM. Komnrona, HazBaHa B yecTb HoOemiBchkoro naypeara 3
¢13uku Aptypa KommortHa. 3amymena 5 kBitHA 1991 p. Ha GopTy KOCMIYHOIO
YOBHUKA «ATIaHTUC». 3 1i IOMMOMOTOI0 BIIEpIlie MPOBOJUBCS OIJISIA BCbOro Heba B
raMMa-IpoMEeHsX, a TaKOX croctepeskeHHs COoHIl, KBa3apiB, MyJbcapiB, HAAHOBUX
3ip, YOpHUX Aip. 3a JAecAaTb pokiB poboTu oOcepmatopisi «KomnTon» BusiBuia
oinpie 400 mKepen KOCMIYHOTO raMMa-BUIIPOMiHIOBaHHS, B 10 pa3iB OuibIe, Hik
OyJi0 B1IOMO J10 Horo 3amycky. BoHa Takox 3apeecTpyBaiia Oiyibiie 2,5 TUC. TaMMma-
criajaxiB, TOAl SIK pasiiie 0yo 3adikcoBaHo TibKH 01yt 300.

Puc.6. FTamma-o6c¢cepBartopis iMm. KomnToHa.

["'amma-BUNIPOMIHIOBaHHS TICHO MEXY€E 3 PEHTTE€HIBCHBKUM, TOMY JUJIsl MOro
peecTpallii BHKOPUCTAIOTh CXOX1 MeToAu. Jly)ke 4YacTo Ha TeJlecKomax, IIo
3aMmyCKarTh Ha HABKOJIO3€MHI OPOITH, MOCIHIKYIOTh OJHOYaCHO PEHTICHIBCHKI, 1
ramma-pkepena. OaHak MpoLecd, L0 MOPOJKYIOTh TI'aMMa-BUIIPOMIHIOBAaHHS,
MOXYThb ICTOTHO BIJIPI3HATHUCS BiJl THX, III0 BEAYTh JO BUHUKHEHHS PEHTIC€HIBCHKUX
KBaHTIB. ['aMMa-mipoMeH1 JdOHOCATH A0 Hac 1HGOpPMalll0 PO MPOLECH, IO
BIIOYBalOTbCA yCEpPEeAMHI aTOMHUX SJep, 1 IPO TEPETBOPEHHS €JIEeMEHTApHUX
YaCTUHOK y KOCMOCI.

[lepuri  cnocTepekeHHST KOCMIYHUX TraMma-pkepesl OyiM  3aceKpeueHi.
Hampukiami 60-x - mouatky 70-x pp. CIHIA 3amycTuiau 4YOTHpU BIHCHKOBI
CynmyTHUKHM cepii «Bema». AmnapaTypa UuxX CYNyTHUKIB po3poOisiacs JUis
BUSIBJICHHS CIUIECKIB PEHTTEHIBCHKOTO 1 TaMMa-BUIIPOMIHIOBaHHS, 10 BUHUKAIOTH
mig Jac smepHuX BHOyXiB. OJHaK BUSBHIIOCS, IIO OUIBIIICTH 13 3apeeCTPOBAHUX
CIUIECKIB HE€ TIOB'I3aHl 3 BINCHKOBUMH BHUIPOOYBaHHSIMHU, a iXHI JKepena
po3TamoBaHi He Ha 3emii, a B KocMoci. Tak Oyn0 BIOKPUTO OJHE 13 CaMHX
3araJKkoBUX sBUI y BcecBiTi - raMMa-crianax, Mo NpeicTaBise o000 OTHOKpaTHI
MOTY)XHI CIajaxyd BUIPOMIHIOBaHHs. Xoua Mepuli KOCMIYHI raMMa-cranaxu Oyiu
3adikcoBani 1me B 1969 p., indopmariito mpo HUX OMyONIKyBadu TIIBKA 4Yepe3
YOTUPU POKH.


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

3aranbHa KUIBKICTh KOCMIYHMX 0OCepBaTOpiii MEpEeBUIINYyE BXKE KUIbKa
JIECATKIB. 3pO3YMLIIO, IO B KOPOTKIM CTATTI HE MOXHA PO3IMOBICTH PO BCi 3 HUX. |
BCE-TaKu HE MOXHAa HE 3raflaTH L€ MPO OAWH JOCHUTH YCHIIIHUN MPOEKT. 3 METOIO
MPOBEJCHHS M03aaTMOC(HEPHUX aCTPOMETPUYHUX CIIOCTepexkeHb y ceprHi 1989 p. y
KocMOC OYyB 3amylIeHH crieniaai3oBaHuil CynyTHUK «[ immapkocy.

Puc.7. CneuianizoBaHuun cynyTHuK «linnapkocy.

VY Xoxdl crnocTepekeHb BiH, 30KpeMa, BUMIPSB KOOpJAuWHATU moHan 118 Tuc.
31p 3 TOYHICTIO JI0 TUCSYHUX YACTUHOK KYTOBOI CEKYHIY 1 BU3HAUMB IMOJIOKEHHS 1
KOJIIPHI XapaKTEepUCTUKU OuId MinbioHa 31p. (okiagHimie npo nboro CymyTHUKa
MOKHa IIPOYUTATH B CTaTTi «Jle mepeOyBaroTh 1 KyJu PyXarThCs 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 o0cepBaTopii. Tperss Bemuka kocMmidHa oOcepBaTopis AJis
nocnimkeHHs: BcecBiTy B peHTreHIBChbKOMY Jiarna3oHi Oyiia BUBEJEHA Ha OpOiITy B
1999 p. Indopmaiiis, oTpuMana 11i€:0 OpOITATHLHOI 00CEPBATOPIEIO, CBITYUTH IO Y
Bcecniti icuye He menme 300 muH. wopHux mip. «Yauapa» Bmepiie 3adikcyBaB
mpoliec pywHaIli 3BUYaiiHOI 30pi, KA Ty>Ke OJU3bKO MiAifITIIa 10 YOpHOT Aipu. A B
2004 poti BiH BIEpLIE 3apeeCTPYBaB MOTYKHI PEHTI€HIBCHKI JDKEpena, IKi MOXKYTh
OyTH YOPHUMH JIIpaMU HOBOT'O TUITY 3 MAaCOI0 B KIJIbKa COT€Hb COHSIYHUX.

JloknazHile mpo ue CynyTHUK MO>KHA MPOYUTATH HA CalTI
http://www.nasa.gov/mission pages/chandra/main/index.html#.Uimx5N9oFcl.



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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Punc.10. doTorpadii kocmocy 3pobneHi Ten;&o}om <<qéunpa>>.

PeHTreHiBChKi MPOMEHI TOHOCATH 10 HAc 1H(OpMAIIIO PO MOTYKHI KOCMIYHI
MPOLIECH, MOB'I3aHUX 3 €KCTpeMaJbHUMHU (I3UYHMMH yMOBaMu. Bucoka eHepris
PEHTTEHIBCbKHMX 1 TaMMa-KBaHTIB J03BOJISIE PEECTPYBATH iX «IIOLITYYHO», 3 TOUHOIO
BKa31BKOIO 4acy peectpamii. JleTeKTOpu pEHTreHIBCHbKOrO BUIIPOMIHIOBAHHS
BIJTHOCHO JIETKI y BUIOTOBJIEHHI ¥ MalOTh HEBENUKYy Bary. Tomy BOHH
BUKOPHUCTOBYIOTBCSl ISl CIIOCTEPEXKEHb Yy BEPXHIX HIapax arMocdepu Ta 3a ii
MEXaMH 3a JOMOMOIOI0 BHUCOTHHUX PaKeT M€ A0 MEepIIUX 3alyCKiB IMITYyYHUX
CyNyTHUKIB 3emili. PEHTreHIBChbKI TEJIECKONM BCTAHOBIIOBAJIUCA Ha 0araTbox
OpOITalbHUX CTAaHLISIX 1 MDKIUIAHETHUX KOCMIYHHUX KOpaOisix. Ycboro B
HABKOJIO3€MHOMY MPOCTOPI1 MOOYBAJIO O1JI1 COTHI TAKUX TEJIECKOMIB.

CnocrepeXeHHs] KOCMIYHOTO PEHTI€HIBCHKOIO BHUIIPOMIHIOBaHHS MOYaIUCS B
Cnonyuenux Illtatax AMepuku Bimpa3zy >X IMicis 3akiH4eHHS J[pyroi cBiTOBOI
BIMHU. Y TOM Yac JJis peecTpallii peHTTeHIBCbKMX KBAHTIB BUKOPUCTAIUCS 3BUYAIHI
niunnbHUKM ['elirepa, BCTaHOBIIEHI Ha TpodelHUX HiMelubkux pakerax «®Day-2». B
1949 p. oana 13 MUX pakeT ymepiie BIOBUJIA PEHTIE€HIBChKE BUIPOMIHIOBAHHS Bi
HanOmmk4doro mo Hac mxkepena - Conisg, a B 1962 p. Oyno BUSBICHE IepIie
mkepeno 3a mexamu CoHsiuyHOi cuctemu. TOYHICTH MpUIIAiB Ha pakeTrax Oyia
HEBHUCOKA, ajJ€ BUEHUX TOJI IIKABWJIM HE CTUIBKH XapaKTEPUCTHUKUA KOCMIYHUX
PEHTIeHIBCHKUX JKEPENl, CKUTBKHM caM (akT iXHOTO ICHYBaHHS.

B 1970 p. Ha naBkonoszemny op0ity BuitmioB cynytTHuk «UHURU» (Yxypy)
(CIA), mpuzHaueHu# AJig MONIYKY PEHTTeHIBCHKHUX JPKEpes 1Mo BcboMy HeOy. I3
[[OTO Yacy PEHTIeHIBChKAa aCTPOHOMIisl MEpeTBOpWiIacs B TOBHOIMpPABHY Traiy3b
HayKu 1npo BcecBiT, a TOUHICTh BUMIPY OTOKIB PEHTI€HIBCHKOIO BUITPOMIHIOBAHHS
HaOJIU3WIACs O TOYHOCTI CIIOCTEPEXKEHB B 1HIIUX Aiana3oHax cnekrpa. «UHURU»
3apeecTpyBaB 0araTo pEHTTEeHIBCHKUX JDKepesl pi3Hoi mnpupoau. Jleski ioro
BIIKPUTTS CTald OCHOBHMMH. Hampukian, BiH BHUSBUB KOPOTKOXBHUIIBOBE
BUIIPOMIHIOBaHHS BiJ moaBiiHOI 30p1 ['epkynec X-1. Lle 103BOAMIO MPUITYCTHUTH,
0 TPUHANMHI dYacTMHA TaKOro BUIPOMIHIOBAHHS BHKJIMKaHA SIBUIAMU
MepeTIKaHHs PEYOBHHM 13 30p1 Ha 30pI0 B TICHUX MOABIWHUX cucTteMax. Kpim Toro,
CYIyTHUK 3apeecTpyBaB PEHTICHIBCHKE BHUIIPOMIHIOBAHHSA, IO MPUXOJIUTH 13
MDKTaJJaKTUYHOTO IIPOCTOPY B CKYMUEHHSAX TajakTuK. lle moBeno, 1o ramakTHKA
3aHYpEH1 B PO3pIIKEHUH 1 Ty>Ke Tapsuuii ra3. HapemTi oiHe 3 HEBUIUMHUX JIKEPET,
BusBiiennx «UHURU» - JIeOigp X-1 - BUsIBUBCS HOB'I3aHUM 3 00'€KTOM, IO Mae€



3aHaATO OLIBITy Macy, o0 OyTu HEHUTpoHHOK 30pero. lle 103BONMIIO0 BBaXKaTu
HOTO MePIIMM KaHIUIaTOM Y YOPHI JTIPH.

Puc.11. CynytHuk «UHURU».

VY Mipy BIOCKOHAIIOBAHHS TEXHIKM Ha OpOITY MiAHIMAINCS yce OUTbII CKIIAaIHI
1 pI3HOMaHITHI NpUWJIaad. 3 IXHBOI JOMOMOTrOK0 OYyJd JOKJIAJHO BHUBYEHI 00'€KTH,
BusBiieHi Ha «UHURU» 1 3po0reHi HOB1 BIIKPUTTS.

VY muctomanmi 1978 p. pakera-HOCIH «ATiac» MigHSAIA B KOCMIYHUMA MPOCTIP
PEHTIeHIBCbKY oOcepBaTopito «EHHIITEWH», YyTiauBICTH sikoi B 10 Tuc. pa3
nepeBulyBania 4ytinuBicTh Teneckona «UHURU». CnocrepexxenHs Ha I
oOcepBarTopii Mokazajiy, 10 Maike KOXKHA 30ps 3aBJIAKU Tapsidiil Ta30Bid KOPOHI €
JLKEPEJIOM PEHTIeHIBCHKOTO BUIIPOMIHIOBaHHS, MOAIOHOTO COHSYHOMY. YTieplie B
bOMY J1ala30Hl CHOCTEPITaNKCs 3aJIMIIKA CHalaxiB HaJHOBUX - CKUHYTI 30psAMU
00OJIOHKH, W0 PO3LIMPIOIOTHCS, 3alMOBHEHUM TrapsyuM ra3oM. «ENHIITEHH»
3apeECTPyBaB BUIIPOMIHIOBAHHS OaraTboX 30psIHUX CKYIMUEHb, TAJIAKTUK 1 KBa3apis.
BusiBuiiocs, 1110 peHTreHIBChKE BHUIIPOMIHIOBaHHS Yy BcecBiTi - sBuUIlle Take X
3BUYAlHE, K 1 BUIIPOMIHIOBAHHS OMTUYHOTIO J[1ala30Hy.

B 80-1 poku crapTyBagum HOBI PEHTIEHIBCbKI TEJIECKONM Ha SMOHCHKHUX
cynyTHukax «Tenma» 1 «['iHra», pagsHcekuii «Actpone», «KBanti» ta «I'panariy,
espomneiickkomy cynyTHUKY EXOSAT. B 90-1 poku 10 HUX IpUETHATUCS CITUTHHA
amepukaHo-eBporiericbka oocepBaropist ROSAT i smoncbkuit cynmyTHuk ASCA.

Puc.12. Teneckonu «TeHma» Tta ASCA.
IndpavepBoni odcepBaTopii. {51 npoBeaeHHs 1HQpPaAUEPBOHUX CIIOCTEPEKEHD
y KOCMOC JIOBOJIWTHLCS BIANPABISITH TOCUTHh BEIMKHI BaHTaX: caM TEJIECKOII,
MPUCTPOi 11 00poOKM ¥ mepenayi iHPopMalii 1, HApEUTi, O0XOJOHKyBad, IIO
noBuHeH yoepertu [Y-npuiimMau Bif (POHOBOTO BUIIPOMIHIOBAHHS - 1H(pauyepBOHUX
KBaHTIB, 10 BUITYCKa€ caM TeJlecKon. ToMy 3a BCIO ICTOPiI0 KOCMIYHUX MOJBOTIB y



KOCMOCI MpaIftoBayio aye Majo iHdpauepBoHux teneckomnis. [lepia iHppayepBoHa
oOcepBartopis Oyna 3amymieHa B ciudi 1983 p. y paMkax CHUIBHOIO aMepUKaHO-
eBponeicbkoro mpoekty IRAS.

Puc.13. IHQ)paqepEOHa obcepBaTopin
IRAS.

Jlo cknamy komiuiekcy IRAS
BXOJMB  TelleCKON-pediekTop 3
nlaMeTpoM  A3epkaiia 57 CM.
JleTekTopu peecTpyBanu I4-
BUINPOMIHEHHS 3 JOBXUHAMU XBWiIb 12, 25, 60 i 100 mxm. 1106 3MeHIIUTHA BIUIUB
(hOHOBOTO BHMIPOMIHIOBAHHS, 1HCTPYMEHT MHPOXOJOIKYBABCS PIAKUM TEIi€M, IO
MaB Temriepatypy Bchoro 2,4K. CynmyTtHuk npopoOuB Ha opOiti 10 wmicamiB i
BIJIKJIFOUMBCSl TMICJI BUYEPIIAHHS 3amaciB OXoJo/KyBada. Yepe3 0COOIMBOCTI
opOitn IRAS mepenaBaB J1aHi CIIOCTEPEKeHb HAa 3eMJTIO JIBIYil B JICHb; I Yac ITUX
K€ CEaHCIB 3B'3Ky BiH OJIep>KyBaB HOBI 3aBJIaHHSI 1 3HOBY Ha MIBJHS BIJKIFOYABCS.

['omoBHuM  3aBmaHHsM  Tenmeckonma IRAS  Oyam  momyku — mkepen

JIOBrOXBUJILOBOrO [Y-BUNIPOMIHEHHSI, CKIIaJaHHA KapT Heba B 1H(pauepBOHOMY
niamazoHi. Ha ue npuauisuiocs 60% wyacy cnoctepexxkenb. IRAS  3milicHuB
crocTtepexxeHHs 0mM3bK0 250 THC. Kepel 1HGpauyepBOHOTO BUIIPOMIHIOBAHHS.
Ha teneckom IRAS ynepumie Oynu BIOKPUTI THUCAYl TajdakTUK 3 MOTYKHUM
1H(payepBOHUM BUIPOMIHIOBAHHSM, Y TOMY 4YHCIl Taki, aki B [Y-nmiamaszoni
BUIIPOMIHIOIOTh OlUbIlIe €Heprii, YuM y BCIX IHIUX oOnacTsax cnekrpa. Lle
BUIIPOMIHIOBaHHSI B OCHOBHOMY TIOB'I3aHE 3 MDK3OPSHUM MHJIOM HarpiTuMm
HeZaBHO yTBOpeHUMH 30psMu. IRAS no3BonuB moknagHime BUBYUTH BIACTUBOCTI
MAJIOBUX YAaCTUHOK 1 y Hamiii ['amaktuiii. IHTepec no iHdpadepBOHUX Kepen y
ra3onmiIbOBUX XMapax IMOB'A3aHUMN 3 TUM, 1110 CaMe Il XMapH, 10 Cy4aCHUX JaHUX,
€ «30pSHUMHM siciaMuy». TUTbKH, 10 HAPOJKEHA 30ps, OTOYEHA Ta30BOI0 XMapolo,
HE BHJIHA 13 3eMJIi, TOMY IO 1 BUIPOMIHIOBAHHS TMOBHICTIO MOTJIMHAETHCS MHIIOM.
[Tpu 11boMy T HATPIBAE€THCS 1 MOYMHAE CBITUTHUCS CaM, ajie Ha BIAMIHY BiJ] 30pi HE
y BUAMMOMY, a B iH(ppauepBoHOMy miama3oHi. [lo xapakTepy BUIIPOMIHIOBaHHS
MUY MOXKHA CYIUTH MPO BIACTHBOCTI 30pi, IO XOBAa€ThCSA B Haapax xmapu. IRAS
BUSABUB 0€3J114 TaKUX MPOTO-30pSAHUX 00'€KTIB. 3 WOro IOMOMOIro OyJau BIAKPUTI
MMAJIOBI XMapHu 1 HaBKOJO Oararbox BIJOMHUX 3ip. 30KpeMa, MUJIOBUN JTUCK OyB
BUSIBJICHUN y Beru, oHi€l 13 caMux siCKpaBUX 31p HeOa.




barato BinkpuTTiB 11bOTO Tejeckorna moB's3aHi 13 COHSYHOI CHUCTEMOIO. 3a
ITICTh OCTaHHIX MICAIIB CIIOCTEPEKEHh BIH BHUSBHUB IIICTh HOBHX aCTEPOIIB,
JI03BOJIUB MPOSICHUTH MPHUPOAY MUIOBUX MOACIB Mk opbitamu Mapca 1 FOmirepa.
Horo crocTepeseHHs IPOJIAIM CBITIIO HA 3MIiCT IIHTy B KOMETaX.

Y muctomani 1989 p. Ha opbity BuiimoB cremianizopanuii [U-teneckon COBI,
MPU3HAYCHUN IS JOCTIKEHb PENIKTOBOTO BUIPOMIHIOBAHHS, 10 30eperiocs 3
gacy Bemukoro Bubyxy # mano temmepatypy 2,7 K. JlocmimkeHHS LBOTO
BUIIPOMIHIOBaHHS J03BOJIMIIU OJIep>KaTH 1H(POPMAILIiI0 PO CaAMUI TOYATOK PO3BUTKY
Bcecaity, mipo nepiini rajJjakTHKHA Ta 30pi.

VY nucromami 1995 p. €BponelchbKUM KOCMIYHMM areHTCTBOM 3JIIMCHEHUM
3allyCK Ha HaBKOJO3eMHY opOiTy iH(pauepBoHOi oOcepBatopii ISO. Ha Hii
PO3MIIIEHO TEJECKON 3 TaKUM K€ JllaMeTpoM J3epkana, gk 1 Ha IRAS, ame s
peecTpallli BUIPOMIHIOBAHHS BHUKOPHUCTOBYIOThCS OlUIbIIE YYTIUBI JIETEKTOPH.
Cnocrepexxenrsim [SO  goctynHuit Oibll MIMPOKUN Jiana3oH 1H(payepBOHOIO
cekTpa. Y JaHWi dYac po3pOOSSIOTBCS 1€ KUTbKa MPOEKTIB KOCMIYHUX
1H()paYepBOHUX TEJIECKOMIB, SIK1 OyAyTh 3aIlylIeH] B HAUOIMK4l POKH.

YabTpadioneroBi o0cepBaropii. YibTpadioneToBe BUIPOMIHIOBAHHS
CoHl 1 3ip MNPAKTUYHO TOBHICTIO TOTJIWHAETHCS O30HOBUM IIIAPOM HAIIO1
atMochepu, ToMy yiabTpadioaeTOBl KBAaHTH MOXHA PEECTPYBATH TUIBKU Yy BEPXHIX
mapax aTMocQepH i 3a ii Mexamu.

[aTepec acTpoHOMIB A0 yibTPadioETOBOTO BUIPOMIHIOBAHHS 0O0YMOBJICHUI
TUM, II0 camMe€ B IbOMY /iana3oHi BUIIPOMIHIOE HAMMOIIMpEHiIa MOJEeKyla y
BceciTi - MoJiekysa BOIHIO.

Y  mepme  ynpTpadioieTOBUNA  TeNECKOIM-pediekTop 1  cheriaabHul
yIbTpadioaeTOBUN CIEKTPOMETP BUBEIEHI B KOCMOC Ha CHIJIBHOMY aMEpPUKaHO-
eBporeiicbkoMy cynyTHUKy «Komepuuk», 3amymenomy B cepnHi 1972 p.
CnocrtepekeHHsl Ha HboMy TTpoBoAwuHcs A0 1981 p.

HaiiGinpm 3HameHuTHil 1M ynerpadionerouil cynytauk - IUE, mo, 6e3
CYMHIBY, MOKHA BBa)KaTH OJHUM 13 CAMUX yJaJuX KOCMIYHUX MPOEKTIB. CylmyTHUK
[UE BuiimoB Ha opOity B ciyHi 1978 p. 1 movyaB cBOi OaratopiuHi CIIOCTEPEKEHHS.
Ha #pomy Oysnu BCTaHOBJIEHI JI3epKaJbHUM TEIECKOIN (IlaMeTp a3epkana 45 cMm ) 1
1IBa crieKTporpadu.

Ha cynytauky IUE mnpoBoguiucs CHOCTEPEKEHHs HaWPI3HOMAHITHIIINX
00'eKTIB: BiJl KOMET 1 IUIAHET N0 JaJieKMX ramdakTuk. [Ipo 1mi crmocTepekeHHs
HAMMCAaHO KIUJIbKa KHHT, OMYyOJIKOBaHO ONM3bKO 3 THC. CTaTell y HayKOBUX
KypHajax, MPOBEACHO OUIbIINE ECATH BEIMKUX HAYKOBUX KOH(MEPEHIIIH.

BiTun3usiHul pexkopa TPUBAIOCTI poOOTH KOCMIUHOI obcepBaropii Ha opOiTi
TaKOX HAJICXKUTh yibTpadiosneroBomMy Teneckorny. CynyTHUK «ACTpOH» MOKHHYB
3emumo B Oepesni 1983 p. Ilepenbauanocs, mo BiH mpoBeae Ha OpOITI OJUH PIK.
yIbTpadioNeTOBl CIOCTEPEKEHHS MPOBOIMINCS Ha Tesneckomi-peduiekTopl «Crikay
3 miamerpoMm a3epkana 80 cMm 1 Ha yiabTpadiosieToBOMYy crekTpomeTpi. Teneckorn
OPUNUHUB CIIOCTEPEKEHHST juile B 4epBHI 1989 p., Habarato mnepeBUIIMBIIM
OUIKyBaHUH 4yac poOOTH.

Ha ynbsTpadionerosiit o0cepBaTopii « ACTpOH» MPOBOAMIIMCS AOCIIKEHHS 31p,
y TOMY YMCJII 3 HE3BUYAWHUM XIMIYHUM CKJIaJJOM, HOBHX 1 HaJIHOBUX 3Ip, 30KpeMa
3HaMeHUTOoi HaJaHOBOI 1987 p. y Benukiit MarennaHoBiii XMapi, IHIIUX TaJaKTHK,
ra3oBUX TYMAaHHOCTEH 1 KOMET.



HeoOxiaHo 3ragatu mpo opoitaabHuii Teaeckon «Kemnsep» (anrn. Kepler) —
kocMiuHui Teneckon HACA, npusHadueHuit 115 MOIIyKiB ek3oruianet. Ha3Banuit Ha
yects Moranna Kemepa (1571—1630), HiMempkoro dimocoa, MaTemarHka,
aCTpPOHOMaA, acCTpPOJIOra 1 ONTHKA.

Puc.15. Op6itansHui Teneckon «Kennep».

Teneckon 0yB 3amymennit 76epe3ns 2009 3 kocMoapomy Ha mMuci Kanasepain B
mrrati ®@aopiga. Ha opbity amapar BuBena pakera-Hociii Delta Il.

8 xBiTHs 2009 poky imxeHeprn NASA nanu koMaHIy Ha MOJavy CTpyMy depes
CHellaJIbHAN TUIaBKUUM JpIT, SKUM 3pyHHYBaBCS 1 3BUIBHUB ENINTUYHY KPUUIKY,
MpU3HAYEeHY ISl 3aXUCTy OO'€eKTHMBY BiJ MHuiIy. BoHa MIaBHO BigoKpeMuiiacs 1
Kenuiep nouas crioctepekeHHs NUISHKY YyMalbKoro nuisxy.

Micis «Kemnnep» mianyBajach Ha TPHU 3 IMOJIOBUHOIO POKH. Bech 1eil yac BiH
noBuHeH croctepirati 0iau3bko 100 Thcau cxoxkux Ha CoHue 31p, HABKOJIO SIKUX
MOXXYTb 00€pTaTuCs €K30IUIaHEeTH. AMapaT IIyKae MJIaHEeTH, 1110 PO3TallOBaH1 1Mo3a
COHSIYHOIO CHUCTEMOIO, 3a JIOMOMOrow TpaHsutHoro Metony. (Komu mmanera
MPOXOJUTh JUCKOM CBO€I 30pi, BOHA 3aKpUBA€ BIJ CHOCTEpiraya 4YacTUHY Ii



BUIIPOMIHIOBaHHS. AHAJI3YIOUM KOJIMBAHHS SCKPABOCTI CBITUJI, aCTPOHOMHU MOXYTh
HE TUTBKY 3HaXOJWUTH TUTAHETH, aJie TAKOK IPHUOIM3HO OI[IHIOBATH iX pO3Mip.)

«Kennep» obepraerhcsi HaBKOJO0 COHIIS OpOITOIO 3 pajiycoM OMU3BKO OIHIET
acTpoHOMiuHOi oauHulll. PaxtuHo, «Kermsep» MOBTOPIOBATUME MUIAX HAIIOI
aHeTd, 1o obepraeTbest HaBkono Conng. Take po3TamryBaHHS —JO3BOJISIE
TEJECKOIy MOCTIHHO CTEKUTH 3a OJHHUMHU 1 TUMHU X 30psimu. Temeckom "['a6om",
HAIPUKIIAJ, T030aBICHUH 11i€1 IepeBary.

Ha momeHT 3amycky actpoHoMamu Oyiio BUSBIEHO 0Jin3bko 350 ek3oruiaHer,
a cranoM Ha 22 rpyans 2011 poky 716 ex3omnaneTr B 584 TMJIaHETHUX CHCTEMaX.
binbiicTh 3 HUX € TA30BUMHU TiraHTamMu Ha 3pa3ok IOmitepa. Ha Takux mianerax He
MOXXYTh PO3BHUBATHUCSI OPraHi3MU 3€MHOTO THUITy, & CaM€ HAaCEeJEHICTh €K30IUIaHEeT
HalOUIbIIe IiKaBUTh yueHHX. «Keruep» 3Moke 3HAXOAUTHU TUIAHETH 1 MEHIIOTO
pOSMiPy, MPUIATHI JIS YKUTTA.
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http://www.nasa.gov/mission_pages/kepler/main/index.html#.Ui22Lt90Fc0
Hactynmaum xpokom mo3aaTMochepHOi acTpOHOMII MOXKE CTaTH peaizallis
MPOEKTIB TMOOY/OBA KOCMIYHHMX TEJECKOIIB JlaMeTpOM N0 8 METpiB 1 HaBiTh
OUTBIIMMH, a TAKOXK CTBOPEHHS aCTPOHOMIYHMX oOcepBaropiii Ha Micsi, sKi
OynyTh 10/JaBaTH BCE HOBI IIETJIMHKHU B KOCMOJIOT1UHY KapTUHY Bcecity.
1V. ¥Y3arajanHeHHd i cucreMaTru3anisa 3HaHbL. PEKOMEHI0BaH1 CalTH I
neperysiay BiJieo:
http://www.youtube.com/watch?v=Csg0DaG4KqU&list=PLApGZ02xWXCOtHCf1
a76EGZdKPY CfeZPx,
http://www.youtube.com/watch?v=vrDI-snryZo,
http://www.youtube.com/watch?v=btyN62T3dg8,
http://www.youtube.com/watch?v=k-JOyn ry1E,
http://www.youtube.com/watch?v=KFF159KmY20,
http://www.youtube.com/watch?v=gdsbOFyGdBY,
http://www.youtube.com/watch?v=Eq2MgBtG1 8&list=PL063A7347451079CE,
http://www.youtube.com/watch?v=3x17GpV405g.
V. IlinBeneHHs miICyMKIiB YpOKy, nomyk ingopmauii B InTepHeri.
PexoMenoBaHi caiitu i neperisny: http://www.nasa.gov/,
http://www.planet.org.ua/astronomy/site _collection/collection_observatories.html
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D0%BD%D0%B4%D1%80%D0
%B0 (%D1%82%D0%B5%D0%BB%D0%B5%D1%81%D0%BA%D0%BE%D0

%BF),

1mee1e men



http://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D1%86%D0%B5
http://uk.wikipedia.org/wiki/%D0%AE%D0%BF%D1%96%D1%82%D0%B5%D1%80_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
http://www.nasa.gov/mission_pages/kepler/main/index.html#.Ui22Lt9oFc0
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V1. IloBinoMJieHHsI TIOMAIIHBOIO 3aBJaHHSI, APTYMEHTALlisl OLlIHOK.

JlocmiauTu cydacHi jpkepena iHpopmarlii, 310paTtu Ta onpairoBaTi MaTepiai mpo
1CHYIOUY1 KOCMIYHI 00CepBaTopii.
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