ITPAKTUYHA POBOTA 3 ACTPQHOMﬁ HA TEMY:
«JOCJIIKEHHA KOCMIYHOI MICII «PO3ETTA»
YEPE3 MEPEXXY IHTEPHET»

HOpiii bopucosuu Mupowniuenko,

KaHOUuoam neoda2ociunHux HayK, yuumeib Qizuku ma
acmponomii [lenmpanvuencoxoi 30111 I-11I cmynenis,
mMemooucm 8i00iny oceimu

Mupouniscvroi patioeparcaominicmpayii

Meta nocaizKeHHSI: 3a pe3yJbTaTaMH JOCTIPKEHHS HAyKOBUX KOCMIYHHX
Jabopatopii, MPOBITHUX HAYKOBIIB Ta aCTPOHOMIYHUX 1HCTUTYTIB Ji3HATHUCS OlIbIIIE
npo Micito «Po3zeTrTtay uepe3 mepexy [HTepHeT.

TeopernuHi BizomocTi.

Kocmiunuii anapar «PozetrTta» crapryBaB 2 6epe3nsi 2004 poky 3 KOCMOAPOMY
Kypy (®panmyspka ['BiaHa) y HampsiMKy A0 siipa KOPOTKONEPIOJUYHOI KOMETH
Yypromoa-I'epacumenko (67P/Churyumov-Gerasimenko).

CumBoniyHa Ha3Ba wicii «Po3erra» 1 mojsrae y TOMy, IO SJAPO KOMETH
YyproMmoBa-I'epacumMeHko mTicAs NOCAJAKM Ha HBOIO IMOCAAKOBOTO MOAYJS, IO
JIOCTaBUTh KOCMIYHMHM amnapar «Pozerra», 3irpaB CBOEPIAHY pPOJb «PO3ETCHKOTOM»
KaMEHIO JIJIS 3’SICYBaHHS TAEMHMIIb KPU)KAaHUX KOMETHUX fJIep — HOCIIB 3arajJkoBOi
pemiKkToBO1 pedoBUHM COHSYHOI CUCTEMH, a BIJl HHX - OPSIMUN LUISX A0 BUPIIICHHS
dbyHaameTanbHOI pobsieMu KOcMOToHii COHSYHOI CUCTEMHU ¥ TTOXO/PKEHHS JKUTTS Ha
3emui.

3 MOMEHTY BIIKPHUTTS ISl KOMETa BkKe moBeprtanacs a0 3emuti 7 pasi. Ilepen ii
ChOMOIO TMO05iIBOI0 T00NM3y COHIS O KOMETH BIAMPABICHUNM KOCMIYHUM arapat
«Rosettay, mo gocsrue ii sapa B 2014 pori. [ pazoMm 3 HUM KOMeTa MPOHIE EpUrein
y BochbMuit pa3 B 2016 pori.
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Man. 1. Biokpusaui xomemu 67P/Yypromosa-I epacumenxo 6 1975 p. y /[ywande



Man..2. 3uimox komemu 67P ompumanuii K. Yypromosum i I. Kapauenyeeum 3a 0onomozoro 6-m
meneckona 13 ciuns 1983 p.

VY motomy 2004 poky BijkpuBadi komeTd 67P 3a 3ampoIrieHHsIM TeHepaTbHOTO
nupekTopa €Bpornelicbkoro kocMiuHoro arenrcrBa JKana-)XXaka [lopaena Buieriim 3
[Tapmxa cnemianbaum pericom (VIP flight Nel58) y ®paniy3eky ['Biany B IliBneHny
Awmepuky Ha kocMozapoMm Kypy, ne Benmcs npurotyBanHs a0 crapty Ne 158 pakeru
Apian 5 3 Po3ertoro Ha 60pTYy.

2 6epesnst 2004 poky o 07:17:44 UTC 13 mnomaaku ELA3 kocmonpomy Kypy y
@paniy3bkiid ['BiaHl ycnimHO crapTyBana pakeTta-Hociid Ariane-5G+ (ue Oy 158
nyck paketu Apian Ha kocMmoapomi KYPYVY), mo BuBena B KOCMOC €BpOINEUCHKUIA
MDKIUTaHeTHUH 30HI «Rosettay (28169 / 2004 006A). Yepe3 2 roaunu 15 XBuiMH
nicast crapTy BiaOynoca ycmimHe BigauieHHs KA «Pozerra» Bin apyroro miabss
pakeTn ApiaH, pO3KpHJIMCA TMaHel coHA4YHOl Oarapei, miciaa yoro KA «Pozertay 3
NOCaJKOBUM MoAyJieM «Dinm» BUMIILIIA HA 3a/1aHy TPAEKTOPit0 MOIbOTy. Uepes Kiibka
IHIB TOJBOTY, KOJM opOiTa crabumizyBanacsi, HEOECHI MEXaHIKH MpOpaxyBaH
JNeTabHUM CcIieHapiii Micii, BIANMOBIMHO 10 skoro Poserra gns Toro, mo0 3
PO3PaxyHKOBOIO TOYHICTIO HaOiu3uTHUCA 10 sAapa koMmetu Yypromosa-I'epacumenko,
MOBUHHA 3pOOUTH TPH TPaBITALIHUX MaHeBpU 1MoOIM3y 3emii i oauH 61511 Mapca.

Po3zerra, 3po0uBIIM CBill MEpIMil BUTOK TT0 HABKOJIOCOHSUHINM OpOiTi, B Oepe3Hi
2005 p. moBepHynacs 10 3eMill, OJIepKaBIIN B HEl MEPIINil TpaBITAIIHHUAN IMITYJIBC,
nonpsimyBasia HaBkosio Conist 1o Mapca. Y 6epesni 2007 p. npyruii Butok Pozertu
10 BXKE€ 3JIeTKAa BUTATHYTIM HaBKOJOCOHSIYHIN OpOITI 3aBEPIIMBCS MPOIHLOTOM MOOJIHU3Y
YEpBOHOI IMJIAHETH Ha BUCOTI 250 KM, TOMY 1[0 caMe Ha TakKii MPOJITHIM BUCOTI HAJ
Mapcom Pozerra oTrpumana Big HBOTO JpYruil MPUCKOPIOBAIBHHUI TpaBiTalliiHUN
IMITyJIbC, IO 1€ OLIbIIE PO3TATHYB HABKOJIOCOHSAYHUHN opOiTanbHuil eninc Pozertu i
BianpaBuB i 10 3emuii. [lpu nmponsoTi mobnm3zy Mapca npuwiaau Posertu mpoBenu
neTaibHe KapTorpadyBaHHs MoBepxHI Mapca W 1HIIUX JOCHIKEeHb. Y JIMCTOMAl
2007 p., mpomitatoun nobmmzy 3emii, Poszerra oxepikana TpeTid TpaBiTaliiHUN



IMIIyJTbC Ha CBOEMY TPEThOMY BHUTKY i mompsmyBaia 1m0 CoHIg 1Mo me OuTbId
BUTATHYTIN €MINTUYHIN OpOITi .

Man.3. Knum Yypromos i Ceimaana I'epacumenko na kocmoopomi Kypy na gponi
pakemu Apian V 3 kocmiunum anapamom «Pozemma» nepeo it cmapmom

O6irnyBmu Conre, Pozerta 5 Bepecus 2008 poxy, nepedyBaroyu B TOJIOBHOMY
nosici acTepoifiB Habu3unacs Ha 850 kumometpiB no actepoina [reiinc (Ne 2867) 1
nepenana Ha 3emMili0 Moro 300pa)KeHHsSI Ta 1HINT HAyKOB1 AaHi mpo Hboro. Lls mana
wiaHeTa 2867 Oyna Bigkputa 4 nmucronana 1969 poky Mukomnoto CrenaHoBUYeM
Uepnuxom y Kpumy i1 Ha3BaHa Ha YECTh BIJIOMOTO JIATHCHKOTO acTpoHOMA mpodecopa
Kapna AsrycroBuua llltelinca — ¢axiBls 3 KOCMOTOHIT KOMET.

Man.4. Acmepoio Ilmeiinc Ne 2867 5 eepecnsa 2008 p. («Pozemmay)



[ToBeprarouucsk 13 nosica actepoiniB g0 Conig, «Pozerray B nucronaai 2009 p.
3HOBY MpOJIeTiaa mooau3y 3emin i, 3poOUBIIHM CBii YeTBEPTUH I'paBiTAllIMHUN MaHEBD,
nepeiuia Ha OCTaTOuHy OpOITYy MoJbOTY A0 KoMetu YypromoBa-I'epacumenko.
O6irnyBmn BTpete Conne, Pozerra 10 mumus 2010 poxy mnposeriia moOau3y
Benukoro actepoiga Jlroremii (Ne 21) (3a ominkoro 13 3emii miameTpoM 99 k),
cpororpadyBaBmu ioro. Jloremiss — acTepoin HeNpaBWIBHOI (POpMH po3MipamMH
132x101x76 kM. Actepoin 21 Jliotemito BigkpuB 15 mumcromama 1852 poxy T
[NonpamIMuUAT.

Man. 5. Acmepoio Jlhomeyia Ne 21 10 nunusa 2010 p. («Pozemmay)

[Ticns mponboty mo6snu3y Jlrotenii Bci npunaau Poszertu Oynu nepeBeneHi B
«OYIKYBaHUID» PEXUM Mailke Ha 4 POKM 0 MiJIBOTY 10 siapa kKoMetu YyproMmoBa-
['epacumenko. Y TtpaBHi 2014 poky Poszerta 3HM3MIa CBOK HIBUIKICTH IIOAO spa
KOMETHU 10 2 M/c, Habiu3miacs A0 HbOTO Ha BIJICTaHb 25 KM 1 mepeinuia Ha opOiTy
HITYYHOTO CymyTHHKa sigpa kometu YypromoBa-I'epacumenko. Bei npunagun Pozerru
YBIMKHYJIMCS B TOBHY TOTOBHICTh Ta MOYaTH CUCTEMATH4HI JOCTIKCHHS sapa U
HABKOJIOSIZICpHOI 00yacTi kKoMeTH. Y Iied yac OyJio IpoBeJeHE IOBHE M JIeTalIbHE
KapTorpadyBaHHS MOBEPXHI1 f/ipa KOMETH, IO JIO3BOJUIIO BIEPIIE y CBITI MOOYyIyBaTh
JeTaNbHUN «T7I00yc» siapa koMmeTd. JloknmagHuil aHami3 penbedy siapa KOMETH J1aB
MOXJIMBICTh BHOpATH M'SATh ILIOIIAJOK HAa MOr0 IMOBEPXHI I OC3IEYHOI IOCAIKH
Moy «Dim» .

VY nucronani 2014 Oyno npoBeAeHO HAWCKIIATHIMINAN 1 HANTOJOBHIMIUMA €Tar BCI€i
Micii «Po3eTTay — BIIIIJIEHHS BiJl OpOITAIBHOTO MOAYJIs 30HAa « D1y 1 mocajika Horo
Ha OAHY 3 5-TM OOpaHMX JJIs I1€1 METH OE3MEUHMX IUIOMIMH Ha sapl KoMmeTH. [lpu
IbOMY OYJIO BKJIFOUEHO JBUTYH Ha DiJii, 110 MOracuB MBUAKICTh 30HA 10 BEJIMUYUHU
MeHiie 1 m/c. «@inmy 3a1MCHIIA M'IKY TOCAAKY CIIEpIly Ha OAHY 13 TPbOX HOTO
HIXKOK, MTOTIM ¥ Ha JABI 1HIII HDKKU. [Ipu TopkaHH1 Ipyroi HIKKHU 13 30H]1a BUCYHYIIHUCS
JIBa CIICIIAIIBHUX TapIyHH, SKi MPOHUKHYBIM B KOMETHHH IPYHT, 3aKPIilMJIA MOJTYJIb
«Dinmnm» Ha KOMETHOMY SZIpl ¥ 3p0oOwMIIM HOTO MOJOXKEHHS HaaiiHO cTiiikum. [licis
3akpituieHHst «Pinm» Ha KoMeTHOMY siipi 10 mpuiasiB, BCTAaHOBIECHUX HAa HHOMY 3a



KOMaHJI010 13 3eMJii, MPUCTYNWIM A0 TOJIOBHOTO 3aBJIaHHS MiCli — KOMILIEKCHOIO
JTOCITIJIKEHHS 3araJJkoBO1 PEJIIKTOBOI pEYOBHUHHU KOMETHOTO siipa i COHAYHOT CUCTEMH.

«Dinuy — 1e yHIKaIbHUN HAayKOBUH KOHTEHWHEp Macor Omm3bko 21 kr. Ha
HbOMY BCTaHOBJIeHO 10 mpuianaiB, y TOMY YHCII CHEKTPOMETpP aib(a MNPOMEHIB,
MIPOTOHIB 1 PEHTIeHIBChKHUX MpoMeHiB (APX) st qociiKeHHsT €JIEMEHTHOTO CKJIaTy
KOMETHOI pEYOBUHU.

3 monyns «Dinn» HAyKOB1 JaHl, OTpUMaHi KOXKHUM 3 Horo 10-Tu BUCOKOTOYHHX
1 YyTIUBUX MpUIAJiB, Oynu nepefani Ha opOiTaabHUM Moaynb «Po3eTTny, a BIATULIA
o TeJeMeTpii 3a JOMOMOTrOI0 PaaioTeNecKona pa3oM 3 JaHUMH, OTpuMaHuUMH 11
npwiagamu «Po3eTTn», Bcs HaykoBa iHGopMariis Oyia nepenana Ha 3eMITIO.

Hns KUBJICHHS npuiIaaiB KOCMIYHO1 opOiTanbHO1 naboparopii
BHKOPHCTOBYBAJIACS COHSYHA Oarapes IUIOMEI0 32M°. 3a IOMOMOTOI 2-METPOBOI
aHTEHU pajiioTeNecKkona, BCTaHOBJIEHOoro Ha «Poserti», Bmepuie B icTOpii HAyKu
HAJXOJWIM B HAYKOB1 JabopaTopii Ha 3eMill yHIKaJIbHI JaH1 PO PENIIKTOBY PEUOBUHY
ConsiuyHoi cuctemu. barato BueHUX BBaXKarOTh, IO 116 — €KCHEPUMEHT THUCSYOIITTS, a
3a KUTBKICTIO BUTPAUEHUX Ha HHOTO 3aC001B — O/ MIBTOpa MUIbApA €Bpo — Iie Oyie
OJIMH 3 HAUOUIBII TOPOTHX EKCIEPUMEHTIB B icTopii Hayku. [lo3a BCIKUM CyMHIBOM —
1[e HaWTpaHII03HINIA KOMETHA MICisf, YHIKAJIbHUMA 1 3aXOIUTIOIOYMN EKCIIEpUMEHT B
ICTOpIi JIOACHKOI LMBLII3ALNI, PE3YJbTaTH $KOi MOMOBHWIA HOBUMH BIAKPUTTSIMU
30J10TUI (POHJ CBITOBOT HAYKH.

VYyeni onepxaiu mnepii 3HIMKH, 3poOieHl cmyckaemuMm wmoaynem «Philae»
€BPOIEUCHKOro 30H1a «Rosettay, sKuil 3A11CHUB OCAIKY Ha IMOBEPXHIO SApa KOMETH
YypromoBa - I'epacumenko. Onepartiiss o BucamxkeHHio «Philae» Oyna 3po0nena nHa
BijicTaH1 O1bI HIK 500 MutH. KM BiJ 3eMil. TakuM YMHOM, yIIepIe B 1ICTOPIi JIF0JICTBA
HITYYHUN 30H] 3A1MCHUB M'SIKY MTOCA/IKy Ha MIOBEPXHIO KOMETH.

12 muctomana 2014 poky 301 «Philae» mocsar siapa xometu 67P/Uypromona-
['epacumenko, BiakpuToi 23 xoBTHS 1969 poky kusHamu Kimmumom UypromoBum i
Caitianoro ['epacumenko.

3oun «Philae» mae Ha cBoeMy OOpTI JecsATh IHCTPYMEHTIB, HEOOXIIHUX IS
MPOBENICHHS JOCTIKEHD Sijpa KOMETH. 3a JIOMOMOTOI0 PaJIOXBUJIb YUYE€HI BHUBUUIIU
BHYTPIIIHIO CTPYKTYpY KOMETH, a MIKpOKaMepu 3pOoOMiIM 3 TMOBEPXHI KOMETHU
naHOpaMHi 3HIMKH. Takox 3a 10mMoMororo cBepiJia, BctanoBieHoro Ha «Philae», yueni
B3s5UIM POOM KOMETHOTO IPYHTY 13 IHOUHM 10 20 CAaHTUMETPIB.

Micis «Rosettay € nailamOiuidHimmuM npoektom EKA. JlaHi, orpumani 3 ii
JIOTIOMOTO0, HEOOXIJIH1 JUIsl TOSICHEHHSI MpoleciB eBoJitolii COHAYHOI CUCTEMU M
nosiBu BoAau Ha 3emil. OCHOBHUM opranizaropoM Micii BuctynuB EKA, a Bckoro B ii
opraxizauii 3agissH0 50 komnanii 3 14 kpain €Bponu it CIIA.

Moayns "®imu" micng 10 pokiB KOCMIYHHUX MOAOPOXKEH 31HCHUB YCIIIIHY M'SKY
nocaaky Ha kometry 12 nucromaga, B 18:02 3a kuiBcbkuM uacom. Ilepen mum,
BIJICTUKOBAaHMI BiJi KocMmiuyHOTO 30Hjaa "Poserra", BIH MPOTATOM CEMH TOIUH
MOCTYIIOBO 30JIMKaBCs 3 sSApoM KomeTH, 1mob o 18 roxg 02 XB. 3a KMIBCBKUM YacoM
CiCTH Ha OOpaHuil 1JIs 11€1 METH PIBHUN MalJaHYHIK.



Man.6. @omo: ESA/Rosetta/Philae/CIVA

OCKUJIBKH B KOMETH MPAKTUYHO HEMA€E BIACHOI CHUJIM TSDKIHHSI, TIOCaJKa Ha HeEl
Oyna HalCKIIAAHIIINM 3aBJIaHHSM, 1110 BUMaraja He TIIbKHM TOYHUX PO3paxyHKIB, aje i
MIEBHOI YaCcTKU Be3iHHs. HaliMeHIa moMuiika — i MOyJIb TIPOCTO BiJJIETUTH BiX Spa,
MEPETBOPUBIINACH Y TUMYACOBUN MITYYHUH CYITyTHUK HABKOJIO sapa KOMETH. «Diamy»
MOIIACTHIIO — BiH NMPU3EMIIUBCS, IIIJTLHO BOWBIIIY OMTOPH B IIOBEPXHEBUH IIIap sIpa.

[Tig yvac cnycky EKA omyOGmikyBango mepini 3epHHUCTI 300pa)kKeHHSI MOBEpPXHI
KOMETH, TIEpeIaHi Mics BUIUICHHS MOy Big «Po3eTTty.

[Ticnst mOCSTHEHHST KOMETU MOYJb « D1y BiApas3y K MPUCTYIUB 10 HAYKOBUX
JOCIIJIKEHb Ha KOMeTl. Pi3HOMaHITHI 1HCTPYMEHTH pO3MOYaId BHUBYATH (Pi3UUHI
1 XIMI4HI BJaCTHUBOCTI MOBEPXHi, a OypH BUTATYBATH 3Pa3KU CKJIAJly pEUOBUHU KOMETH
JUISL TIOAQITBIIIOTO TOCTIKEHHS B ioT0 Jaboparopii.

Micis kocmiuHoro amapata ‘“‘Pozerra” 3akinumnacs. «Dinm» 3aJUIINIOCH Ha
komeTi YypromoBa-I'epacumenka. BuBueHnHs1 1boro HeOECHOTO Tifia, 1 6yJI0 OCHOBHOIO
MeTor0 i€l micii €Bpormnelicbkoi KocMiuHOI areHIii. binas kometn “Poserra” mposena
OCTaHHI JIBa POKH Ta HajJaJla JIIOJICTBY HaJA3BUYANHO BaXJIMBY 1H(OpMAIIiio.

€Bporneiicbke KOCMIYHE areHTCTBO ONPWIIIOAHWIO ocTaHH1 (oTo “PozeTT” xomeTn
Yypromona-I epacumeHka.

Man.7. @omosnimox komemu Qypromosa-I epacumenxo(ESA/Rosetta/Philae/DLR) 3 6ucomu 51 m.
https://pbs.twimg.com/media/CtmaiDgXYAAyrY3.jpg



https://pbs.twimg.com/media/CtmaiDqXYAAyrY3.jpg
https://twitter.com/ESA_Rosetta/status/781825922647355392/photo/1

Moaynbs He3arjaHOBaHO MPHU3EMIIMBCS Yy HAATO TeMHOMY Micui. Ha mnouatky
BepecHs 2016 “Poserra” Bu3Hauuiaa TouyHe Miclie mnepeOyBaHHs “Dinu”, 110
JTIO3BOJIAJIO Kpallle 3p03yMITH 3HIMKH, K1 BIAJIOCS 3pOOHUTH MOYJIIO.

Man.8. ESA/Rosetta/NavCam

Kocmiuna wmicist Oyna mepiior B icTopii “3ycTpiuyio” 3 KOMETO0. TakuM YMHOM
BOHA HaJlaBaJla HAYKOBIIIM YHIKalbHY 1HGopMariito. “Pozerra” cympoBoKyBaia
HeOeCHE T1JI0, KOJIM BOHO o0epTaniocsi HaBkoJia COoHIIS.

Man.9. ESA/Rosetta/MPS for OSIRIS Team; context:ESA/Rosetta/NavCam

[IpoTsirom cBo€i Micii “Po3erTa’” HIKOIM HE HAaOJaMXKajaacs A0 KOMETH OJMKYe HIXK
Ha 1,9 kM. Ilix yac 3HMKEHHA anapara Ha “JOBIYHE MapKyBaHHS HAYKOBII OTpUMAaJIU
Biz “PoseTTn” KOpHCHY iHdopMmamito. Mnerbes mpo meransHi pororpadii HebecHOro
Tima Oe3mocepeqHbO Tepen MaAiHHSAM ammnapara Ta 3pOOUTH BaKIWMBI HAyKOBI
BHUCHOBKH 3 OTPUMAaHUX JaHUX JabopaTtopii «Dimmy.



Man. 10.I1epwi homosnimxu komemu Yypromosa-I epacumenxo(ESA/Rosetta/Philae/DLR)

«Menoais» aanexoi komeTu. COTHI THCSY KOPHUCTYBAdiB COLIAIBHUX MEPEK
OypxJIuBO OOTOBOPIOIOTH «cCHiB» KoMeTu YypromoBa-I'epacumenko, 3amucaHuit
KOCMIYHUM anaparoM «Po3eTTa» 1 po3MillleHHnid Ha cailTi €BpONerchbKOro KOCMIYHOTO
areHTCTBA.

[ToTpiOHO cKa3aTH, y4€HI HE MEHII 3JUBOBaHI MOYYTHUM, HIK KOpPUCTyBadyl
conmMepexi. «Mu BCl CXBUJIIbOBaHI, TOMy IO II€ JUIsi HAC BeIWKAa HOBHHA. MM He
OYIKYyBaJId HIYOro MOAIOHOTO W Hamaraemocs 3pOo3yMiTH (Pi3UUHY MPUPOAY LHOTO
SABUIIA», — 3i3HaBCs TIJaBa Kadeapu KOCMIYHOI (PIBUKM W CEHCOpPHUKHU
BbpaynmBeiircbkoro TexHiunoro yHisepcutety Kapin-Xaiinn ['macmaiiep.

[ls «micHs», SK 11 HA3UBAIOTh MK COOOIO BYEHI, HACHpaBAl Oyia 3amucaHa B
Jiana3oHi, He JOCTYIHOMY JIOACBKOMY BYXY, 1 mijicuieHna B 10 Tucsa pasis.

@axiBIli AyMamTh, IO KOMETa BHITYCKAE B KOCMOC HEUTpalbHI YacTKH, SKi
3IITOBXYIOTHCS TaM 13 YAaCTKaMM, 1110 BOJOJIIOTh BUCOKOIO €HEPTIEI0, 1 11€ BUKIUKAE
3ByvanHs [ 9 ].

KomenTap ykpaincbkoro Haykosusi Kiumma IBanoBmua Uypromosa: «Ane
IMOBIPHICTh TaKuX 3ITKHEHb AYX€ Majla, a My3uKa 3By4uTh OesnepepBHO. Ha wiit



MOTJISIA, 1€ T JIE0 COHSYHOTO BITPY (COHSYHUX TMPOTOHIB 1 €JIEKTPOHIB)
KOJIMBAIOThCS MArHITHI CHJIOBI JIIHIT  (CBOEPITHI CTPYHHU KOCMIYHOI YKpPaiHCBKOI
OaHaypu) ciaa0KOro MAarHiTHOrO TMOJiA, SIKE€ OTOYY€E SAPO KOMeTH. SIKmio
TpaHcopMyBaTH Il KOJIMBaHHS MArHITHUX CHJIOBUX JIHIA B 3BYK Yy 3€MHIii
Jaboparopii, ToAl MM 1 MOYYEMO UYYJAOBY KOCMIYHY MEJOJII0 — MICHIO siipa KOMETH
67P» .

Opnak TouHMU (I3UYHHA MEXaHI3M IHX KOJWBaHb 3aJUINAETHCS 3arajkoro,
BBKAIOTH 1HIII BUYCHI.

[IpoananizyBaBmM 11l 3BYKH, MM MPUALIUIM O PI3HUX NPUIYIICHb : MPUPOIA
BUHUKHEHHS 3BYKIB — HACIIJIOK TEPTSd KOMETHHX YACTHHOK, SKI BHIUISIOTHCS 3
KOMETH, IO HECEThCS 3 BEIMYE3HOIO MIBUIKICTIO, MAIOUYM HEMPABWIBbHY (hopmy. Ale
3BYK MOXXHa TTOYYTH TIJIbKU B IKOMYCh CEpPEIOBHUII — B 36MHOMY ITOBITpi a00 Yy BO/II.
bins koMetH 3apa3 BakyyM 1 HisIKi 3ByKH HE PO3MOBCIOIKYIOTECSA. MU 4y€eMO 111 3BYKH
y 36MHHMX YMOBaX, J€¢ UYyTJIMBUM MpUJIa] MIJICUIUB 1 MEPETBOPUB SKICh OE3ITyMHI
XBUJI1 Y 3BYK.

Menoniro ganekoi KOMETH MU JOCIIKYBaJIA 3 CAaUTIB aCTPOHOMIYHUX MOPTAJIiB Ta
yKpaiHcbkoro caiTy http://bit.ua/2014/11/comet-song/:
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Man.11. Web-cmopinka caumy http://bit.ua/2014/11/comet-song/

Komera 67P/YypromoBa — ['epacuiMeHKO € KOPOTKOMEPIOAMYHOI0 KOMETOI0, SIKa
Mae repiosi ooepTaHHs nNpubInu3HO 6 pokiB 1 7 micaiiB. Komera ckimamaeTsecs 3 ABOX
yacTuH. [lepeabadaerbces, 10 paHiiie BOHU Oy JBOMa PI3HUMU HEOECHUMH T1JIaMH,
a MOTIM 31TKHYJIMCS, YTBOPUBIIM OJHE. JOCIITHUKN PO3IUIHIA TOBEPXHIO KOMETH Ha
JEB'STHAIIATh PAMOHIB, SKI Ha3BaJIM HA YECTh JIABHBOETHUIIETCHKUX O0XecTB. Takoxk
BUCHI MiATBEPAUIN HAsBHICTh BOJSIHOTO JIbOIY HA TOBEPXHI KoMeTH. Boasuuii i OyB
BHSIBJICHUM I11]T 30BHIIIHHOO O0OJIOHKOIO KOMETH 1 B JISIKUX PEerioHax Ha ii MOBEPXHI.


http://bit.ua/2014/11/comet-song/
http://bit.ua/2014/11/comet-song/

Pa3om 3 TMM, aHai3 MOBEpXHI KOMETH BKa3ye Ha Te€, [0 BOHA CKJIAAAETHCS 3 TEMHOI,
CyX01 pEUYOBHHU 3 HEBEJIMKOO JIOMIIIIKOIO BOJISTHOTO JIHOJTY.

3anumky “Po3eTT” 3anuiaThbCs Ha KOMETI, 3a0paTH iX 3BIATH HEMOXIIUBO. KpiM
toro, komera YypromoBa-I'epacumenka Bimmanserbcs Bijg COHIIE, a OTXKE COHSIYHI
OaTapei KOCMIYHOTO anapaTa OyayTh PO3PSIKEHI.

Bci marepianu euronews npo “Po3eTTy” yKpaiHCHKOIO MOBOIO MOYKHA MOOAYUTH 32
nocunanHsaM: http://ua.euronews.com/tag/rosetta

binpme wuwmraikite 3a nmocumanuam:: http://dt.ua/TECHNOLOGIES/zond-rozetta-
zavershiv-svoyu-misiyu-i-spryamovaniy-na-zitknennya-z-kometoyu-churyumova-
gerasimenko-220331 .html
Hoxmamguime: http://www.capital.ua/ru/news/34442-ft-gigantskiy-proryv-v-nauke-
zond-opustilsya-na-kometu#ixzz3lyy37L. Wz

HaykoBi nociaimkeHHsi DO0CATHeHb KocMiuHOl Miciel «Rosettay. [[xepenom

1H(dOopMaIlii 11t HAYKOBUX JTOCHIKEHb € acTpoHoMiuHi moptanu EKA, JIJIP ta HACA
[5,7,9]

rosetta
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http://ua.euronews.com/tag/rosetta
http://dt.ua/TECHNOLOGIES/zond-rozetta-zavershiv-svoyu-misiyu-i-spryamovaniy-na-zitknennya-z-kometoyu-churyumova-gerasimenko-220331_.html
http://dt.ua/TECHNOLOGIES/zond-rozetta-zavershiv-svoyu-misiyu-i-spryamovaniy-na-zitknennya-z-kometoyu-churyumova-gerasimenko-220331_.html
http://dt.ua/TECHNOLOGIES/zond-rozetta-zavershiv-svoyu-misiyu-i-spryamovaniy-na-zitknennya-z-kometoyu-churyumova-gerasimenko-220331_.html
http://www.capital.ua/ru/news/34442-ft-gigantskiy-proryv-v-nauke-zond-opustilsya-na-kometu#ixzz3Iyy37LWz
http://www.capital.ua/ru/news/34442-ft-gigantskiy-proryv-v-nauke-zond-opustilsya-na-kometu#ixzz3Iyy37LWz
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Comet 67P

Man.14. Web-cmopinka nopmany http://rosetta.jpl.nasa.gov

Hocnimkyroun 4epe3 Mepexy [HTepHeT kocMmiuHy Micito «Rosettay, HeoOX1aHO
HE TUIBKM PO3TJSJATH PI3HI YACTUHM KOMETH 3 METOI 3HAXOJKEHHS I[1KaBOTrO
Matepiany (300pa)ke€HHs), a TaKOX aHalli3yBaTH CTaH IOBEPXHI, pOOUTH HAyKOBI
BUCHOBKHM TpO (OpMy, MOBEPXHIO, XIMIYHUI CKJIaJ] KOMETH, 3BYK , SIKH BUHUKAE,
0COOJIMBOCTI ii TPAEKTOPIi B HEMI3HAHHOMY 0€3MEXHOMY KOCMIYHOMY IPOCTOPI.

Homyk ingopmanii aasa nocaixxeHHs Mmicii «Rosettay y mepexi IHTepHer.
Jist mocnipkeHHS HaykKoBoi iHdopmarliito mpo Mmiciio «Rosetta»  pexomMeHI0BaHO
ACTPOHOMIYHI CalTH Ta MOPTAJIU JJIA MPOBEACHHS JOCTIIHUIBKOI JTiSTILHOCTI Yepes
Mepexy Inrepuer: BeO-caiiT «ActpoHomuueckre HOBOcTH NASA Ha pycckom
a3pike.  HoBoctu  kocmoca.»  [EnekrtponHuit  pecypc].—Pexum  goctyny:
http://www.nasa.gov/ (CaiT acTpOHOMIYHHX HOBHH),

Be6-caiit «Kocmiunoro arencrBa EKA» [EnexkTponnuii pecypc].—Pexum noctyny:
http://www.esa.int/rosetta (Caiit kocmiunoro areHcTBa EKA),

Be6-caiit «Ilo3zaatmocdepna actponomis» [Enextponnuit pecypc].—Pexum
JTOCTYyTY:

http://www.krugosvet.ru/enc/nauka_i_tehnika/tehnologiya i_promyshlennost/\VNEAT
MOSFERNAYA_ASTRONOMIYA.html?page=0,2 (Caiit mozaarmocdepHoi
acTpOHOMIT),

Beb6-caiit «HoBunu ocBiTu 1 Haykuy» [ Enexktponnuii pecypc].— Pexxum nocrymy:
http://uaonline.com.ua/novyny 64784.html / (Caiit HOBUH),

Beb6-caiit « HoBunu Hayku ta kocMocy» [Enextponnuii pecypc].—Pexum goctymy:
http://globalscience.ru/article/read/ual9936/ (CaliT KOCMIYHHX HOBHH),

Beb6-caiit «Akagemik» [ Enexktponnuit pecypc]. — Pexxum noctymy:
http://dic.academic.ru/dic.nsf/enc_colier/5802/%D0%92%D0%9D%D0%95%D0%90
%D0%A2%D0%9C%D0%IE%DO%A1%D0%A4%D0%95%D0%A0%D0%I9D%D0
%90%D0%AF (CaitT cIOBHUKIB Ta €HIUKJIONEI1M),



http://rosetta.jpl.nasa.gov/
http://www.nasa.gov/
http://www.esa.int/rosetta
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

Be6-caiit «Bikinenis» [Enexrponnuii pecypc].— Pexum noctymy:
http://uk.wikipedia.org/wiki/ (JloBigkoBuii caiT),
Be6-caiit «Kocmodakt» [Enexktponnuii pecypc].—Pexum nocrymy:
http://cosmofact.net/byolohy-nashly-mykrobov-sposobnyih-zhyt-na-marse.html
(AcTpoHOMIUHMH calT),
Beo6-caiit «EnemenTn Benmmkoi Haykn» [Enexktponnuit pecypc].—Pexum mocrtymy:
http://elementy.ru/posters/spectrum/gamma (HaykoBuii caiT),
Beo6-caiit « Ennmkmonenist kocmocy» [ Enektponnuit pecypc].—Pexxum qoctyny:
http://starbolls.narod.ru/index.files/9n.htm (Kocmiunuii caiir),
http://www.laspace.ru/rus/astrofiz32.php.

Jxepena Biieo-poTo MaTepiaiiB, IKi MOYKHA BUKOPUCTOBYBATH IIiJT 4ac
ny0JIIYHMX 3aX0JliB, Hanpukiam 10 «J{usa Komerny.
http://www.dIr.de/en - rosoBHa cTOpiHKa HIMELBKOIO a€POKOCMIYHOTO LIEHTPY
AHTIHCHKOIO,
http://www.dIr.de/next/ - mi3HaBaibHA CTOPIHKA JJIS IIKOJISAPIB Ta CTYACHTIB 13
NOMYJISPHUMHU MaTepianiamu nmpo KocMmiyHi nporpamu DLR,
http://www.dIr.de/next/desktopdefault.aspx/tabid-9473/ - ctopinka micii Po3erra-
®inu, 1i MaTepianu € Takoxk 1 Ha YouTube anrmificbkoro MOBOIO.

Hogi Bineo-dhoromarepianu Ha CTOPiHIN
http://www.dlIr.de/dIr/desktopdefault.aspx/tabid-10394 ,
http://www.dIr.de/dlr/en/desktopdefault.aspx/tabid-10394/ , sxi moxyTh cTaTit Bam B
Haro/ii.

Tam Takok BKa3aHO Ha CTOPIHKHU B COIIAJIBHUX Mepexkax MPUCBAYEHI MICii
PozerTa-®Oinm.

Hicas gocainxenns ingopmanii HeoOXiIHO MIATOTYBATH BHCHOBOK Ta 3BiT
Npo NpoBeJeHy podoTy.

CIIMCOK BUKOPUCTAHUX TA PEKOMEHJIOBAHMUX /I’KEPEJI

1. ACTPOHOMIYHUN EHIUKIONEANYHUN CIOBHUK / 3a 3arajbHOIO0 PEIAKIIIEI0

[.A. Kimumummna ta A.O.Kopcysb. — JIbBiB, 2003. — 548 c.

2. BeO-caiit «ActpoocBitay | Enextponnuii pecypc]. — Pexum nocrymy:

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

3. Be6-caiit «ActpoHomiuna obGcepBatopiss» [ EnexrponHuii pecypc]. -
Pexxum goctrynmy: http://www.observ.univ.kiev.ua — (Caidt AcTpOHOMIYHOI
oOcepBartopii KuiBchbkoro HalioHanbHOTO YHiBepcuTeTy iMeHi Tapaca IlleBuenka)

4, BeO-caiit “ActpoHomis mist Bcix  [EnextponHuii pecypc]. — Pexum
noctymy: http://yuriy-myroshnichenko.edukit.kiev.ua/ — (Ilepconansuuii caiit 10.b.
MupoiiHiueHka).

5.  BeO-caiit «ActpoHomiudi HoBUHU NASA. HoBuHu Kocmocy.»

[Enextponnuii pecypc].—Pexxum moctyny: http://www.nasa.gov/ - (Caiir
ACTPOHOMIYHHMX HOBUH)

6. Be6-caiit «AcTpodusuka BrICOKUX dHepruii» [EnextponHmii pecypc]. -
Pexxum moctymy: http://hea.iki.rssi.ru/ru/index.php/ — (Caiit Bigmiy Actpodizuku
BUCOKHUX CHEPTiil)

7. Beo6-caiit «Kocmiunoro arenctsa EKA» [Enexktponnuii pecypc].—Pexum
noctymy: http://www.esa.int/rosetta (Caiit kocmiunoro areactea EKA)
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8. Be6-caiit «bubmmorekn VYkpauHbl - KaTajgor YKpPauHCKUX OUOIHOTEK»
[Enextponnuii pecypc]. — Pexxum goctymy: http://www.ukrlibworld.kiev.ua/ — (Caiit-
KaTajor YKpaiHChKUX 010J110TEK)

9. Be6-caiit «Kocmiunoro arencrea DLR» [ Enextponnuit pecype]. — Pexxum
noctymy: http://www.dIr.de — (Kocmiune arenctso DLR)

10. Be06-caiit «Enmukionenis mo3acoHSYHUX MUiaHeT» [EmextponHwmii pecypcl].
— Pexum poctymy: ( http://exoplanet.eu/ )- (Caiit «EHIHMKIONETISI MO3aCOHIYHUX
TUTAHET)

11. BeO0-caiiT «Kadenpa actponomii Ta ¢gizuku kocmocy» [ Enekrponnuii pecypc].
— Pexxum poctymy: http://space.univ.kiev.ua/viewpage.php?page id=1/ - (Kadempa
acTpoHoMii Ta ¢izuku Kocmocy, Dizmunuii Qakynbrer, KuiBchbkuil HaiioHaIbHUN
yHiBepcuTeT iMeHl Tapaca IlleBuenka)

12. BeO-caiit «KuiBcbkuii minanerapii » [Enextponnuii pecypc]. — Pexum
noctyny: http://www.kievplanet.org.ua/ — (Caiitr KuiBcbkoro mianerapito )

13. BeO-caiir «Jlrobutenbckasi acTpoHoMuss Ha YkpauHe» [EnextpoHHui

pecype]. — Pexxum nmoctymy: http://www.astroscope.com.ua/ - (Caiit nroOuTeniB
acTpoHOMii YKpainu)
14. BeO-caiit «HaykoBa 0i0miotexa» [Enektponnuii pecypc]. — Pexuwm

noctymy: http://www.library.ukma.kiev.ua/ — (HaykoBa 6i0iioTeka)

15. Be0-caiiT «Bikinenis» [EnextponHnuii pecypc].—Pexum nocrymy:

http://uk.wikipedia.org/wiki/- (JloBinkoBuii canT)

16. BeO-caiit «bubmmoTekn VYKpaumHbl - KaTaJor YKpPaWHCKHX OHOIHOTEK»
[EnexTponnwmii pecypc]. — Pexxum noctymy: http://www.ukrlibworld.kiev.ua/ — (Caiit-
KaTaJor YKpaiHCbKUX 010J110TEK)

17.  UYypromor K.U., Ilyrau A.®d. Hebo 6e3 uynec/ K.1. Uypromon, A.®. Ilyrau.
— K.: WU3naTenbcTBO MOMUTHYECKOM TuTepatypsl Y Kkpaunsl, 1987.-120c.
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