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Mupowmniuenko IO. b., Miponiuesa /]. B.

IIPAKTUYHA POBOTA 3 ACTPOHOMII HA TEMY:
“NOCJIIPKEHHS KOCMIYHOI MICII “PO3ETTA” YEPE3 MEPEKY IHTEPHET”

Y cmammi npononyemvca memoouuna pospodoxa “‘llpaxmuuna poboma 3 acmponomii Ha memy:
“0ocriooncenns kocmiunoi micii ““Pozemma’ uepes mepedicy Inmepuem’, 0e 0emanibHO NOKA3AHO Npoyec
ni020MOBKU, 3aNYCKY 1 pe3yibmamu pobomu Kocmiynozo anapama “‘Poszemma’ y 0ocniosxcenns komemu
Yypromosa-I epacumenko, npedcmasneno yikaguii pomomamepian.

Knrouoei cnosa: susuenus kocmocy, 00CniodiceHuss komem, Kocmiuna micisa ““Pozemma’”, komema
Yypromosa-I'epacumenko, HABUAHHS ACMPOHOMII.

MeTta aocaizkeHHsI — 32 pe3yJIbTaTaMH JTOCITDKEHHS HAyKOBHX KOCMIUYHUX J1TabopaTopii,
MPOBIAHMX HAYKOBIIB Ta aCTPOHOMIYHHMX IHCTUTYTIB Ji3HATHCS Oumbmie mpo Miciro “Po3zerrta”
yepe3 Mepexky [HTepHer.

Teoperuuni Bitomocti. Kocmiunuii amapar “Po3erra” craprysas 2 6epesns 2004 poky 3
xocmoapomy Kypy (@paniyspka ['Biana) y HampsiMKy A0 siipa KOPOTKOIEPIOJUYHOI KOMETH
Yypromoa-I'epacumenko (67P/Churyumov-Gerasimenko).

CumBoniuna HaszBa wicii “Poserra” 1 momsrae y ToMy, mo sjapo kometd YyproMmoBa-
['epacumenKo micisi MOCaJKK Ha HHOTO MOCAAKOBOTO MOJIYJIA, 10 JOCTaBUTh KOCMIYHHM amapar
“PozerTa”, 3irpaB CBOEPIAHY POJIb “pO3ETCHKOr0” KaMEHIO AJIs 3’ SICYBaHHS TAEMHUIb KPHKAHUX
KOMETHHX sJIep — HOCIiB 3aragkoBoi penikToBoi pedyoBWHU COHSYHOI CHUCTEMH, a BiJ HHUX —
OpsMUR LUIAX A0 BUpilIeHHS (yHIameTanbHOl mpobiemu KocMorosii CoHsiuHOI cucteMu i
MOXOJIKEHHS JKUTTS Ha 3eMUIl.

3 MOMEHTY BIAKPUTTS Il KOMETa Bxe moBepTaiacsa 1o 3emui 7 pasiB. Ilepen ii cbomoro
nosiBoto mo0au3y CoHIl 10 KOMETH BIANpaBiIeHUN KocMiuHMM anmapat “Rosetta”, mo gocsrue ii
aapa B 2014 poui. I pazom 3 HUM KoMmeTa
npoinura nepureniii y Bocemuii pa3 B 2016
polIi.

Y moromy 2004 poky BiakpuBadi
KoMmeTu 67P 3a 3ampolIeHHsIM reHepalbHOIo
IUpeKkTopa  €BpOIENHCHKOrO0  KOCMIYHOIO
arenrctBa JKana-XKaka Jlopnena Buierinu 3
[Mapwxka cnemiansauM peiicom (VIP  flight
Ne 158) y ®panuysbky ['Biany B IliBmenny
Awmepuky Ha kocmoapom Kypy, me Benwmcs
npurotyBanHss 1o crapty Ne 158 pakerun
Apian 5 3 PozerToro Ha 6opTy.

2 6epesns 2004 poky o 07:17:44 UTC
i3 mromanku ELA3 kocmompomy Kypy y
O®panmy3epkiii  ['BiaHi ycHminmmHO cTapTyBala
paketa-Hociii Ariane-5G+ (ue 0yB 158 nyck paketu Apian Ha kocmoapomi KYPY), o BuBena B
KOCMOC €BpOIEHChKUi MiKITaneTHui 3001 “Rosetta” (28169 / 2004 006A). Uepes 2 roaunu 15
XBWJIMH TICIs CTapTy BinOynocs ycmimue BigaineHas KA “Poserra” Bix npyroro mabis paketu
ApiaH, pO3KpHIIKCS TIaHel COHSIYHOI OaTapei, micis yoro KA “Poserra” 3 mocaakoBUM MOysieM
“®inn” BUIIIUIA HA 3aJaHy TPAEKTOPiIO MOJIbOTy. Yepe3 Kijlbka THIB MOJBOTY, KOJIH OpOiTa
crabimizyBanacsi, HeOeCHI MEXaHIKM TpopaxyBaJd ACTAIBHUMA CIleHapid Micii, BIAMOBIAHO 10
sakoro Poszerra ams Toro, mo0 3 PO3paxyHKOBOIO TOUHICTIO HAONM3UTUCS O sIpa KOMETH
YypromoBa-I'epacumenko, MOBMHHA 3pOOUTH TPHU TPaBITAIMHUX MaHEBPH MOONHM3y 3emil

Biokpueaui komemu 67P/
Yypromosa-I'epacumenko 6 1975 p.

v dywanobe
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onuH Oing Mapca.

Poserrta, 3poOuBIIM CBili MepmIUii BUTOK 1O HABKOJIIOCOHSYHIN opOiTi, B Oepe3ni 2005 p.
MOBEpHYyJIacs 10 3eMili, OJEpKaBIIM BiJ HEi MepuIuil rpaBiTaliiHUI IMITyJbc, MOMpPsIMYyBaia
HaBkosio Conr 10 Mapca. V 6epesni 2007 p. apyruii BuToK Po3zeTTr 1Mo Bke 37erka BUTATHYTIN
HaBKOJIOCOHSYHINA OpOiTI 3aBEPIIUBCS MPOJIHLOTOM
noOnM3y 4epBOHOI IIaHeTH Ha BucoTi 250 KM,
TOMY III0 CaM€ Ha Takiil MPOINITHIA BUCOTI HaA
Mapcom Poserra oTpumana Bil HbOTO JpyrHid
MPUCKOPIOBAJILHUM TpaBiTalliHHUN IMIYJIbC, IO
me  Oulbllle  PO3TSATHYB  HAaBKOJOCOHSYHMM
opOitanpHuii eminc Poszertu i BigmpaBuB 1i 10
3emni. [lpu mponwoti mobiam3y Mapca mputaau
Pozertn mpoBenu geranpHe KaprorpadyBaHHS
nmoBepxHi Mapca ¥ IHIIMX JOCHIKEHb. Y
nmucronaai 2007 p., mpomiTaroun moo6au3y 3emii,
- A | i e Po3zerra oneprkana TpeTiii rpaBiTalliiHUAN IMITYJIbC
Knum Yypromos i Ceimnana Ha CBOEMY TPETbOMY BUTKY W IOINpsMyBaja J0

I'epacumenxo na xocmoopomi Kypy na CoHng mo me OUThII BUTATHYTIA eMINTHYHIN
¢oni pakemu Apian V' 3 kocmiunum op0iri
anapamom “Pozemma’” nepeo ii

O6irnyBum Conne, Pozerra 5 Bepecus 2008
poKy, TmepeOyBaoud B TOJOBHOMY  TMOSCI
actepoiniB Habmm3mitacs Ha 850 kimomerpiB 10
acrepoina Illteiinc (Ne 2867) i nmepemana Ha 3emitio ioro 300pakeHHs Ta iHII HAyKOBI JAaHi PO
Hporo. L1 mana mnanera 2867 Oyna Bigkpura 4 nuctonana 1969 poxy Muxosoro CrenanoBuueMm
Uepnnxom y Kpumy i Ha3BaHa Ha 4eCTh BIJJOMOTO JIATHCHKOTO acTpoHoMma mpodecopa Kapma
AgsrycrtoBuya IllTeiiHca — (axiBLs 3 KOCMOTOHIT KOMET.

[Toeprarouucsk i3 mosica acrepoiniB 1o Conrs, “Pozerra” B muctonani 2009 poky 3HOBY
nposietina nmodnmsy 3emii i, 3poOUBIIM CBil YeTBEpTUIl rpaBiTalliiHUI MaHEeBp, NMepeiIia Ha
0CTaTouHy OpOITy MONBOTY 10 KoMmeTu UypromoBa-
I'epacumenko. OOirnyBum Btpete Conue, Poserra
10 ymmas 2010 poky mposeriia MoOJu3y BEITHKOTO
actepoina Jlrorerii (Ne 21) (3a ominkoro i3 3emi
miamerpom 99 kM), cdororpadyBaBM  HOTO.
Jlrotewiss — acTepoin  HempaBWIbHOI  (dopMmH
po3mipamu 132x101x76 kM. Actepoin 21 Jlroreriro
BinkpuB 15 mucronana 1852 poky I'. 'onbammur.

[licns  mpombory mobmu3y Jlrotemii  Bci
NpuIaIn P(BSGTTI/I [t nepeBesieHi B “ouikyBaHuit” Acmepoid Limeiine No 2867
peXuM Maibke Ha 4 pOKM 10 MiIBOTY O sapa 5 sepecns 2008 poxy
koMetu YypromoBa-lI'epacumenko. Y tpaBui 2014 (“Pozemma’)
poky Poserra 3HM3MIIA CBOIO MIBUAKICTH LIOJ0 sApa
KOMETH 70 2 M/c, Habnu3uaacs 0 HLOrO Ha BifcTaHb 25 KM 1 mepeiia Ha opOiTy IITYy4HOrO
CymyTHHKa sifjpa koMetu Yypromosa-I'epacumenko. Bei npunaau Po3eTTu yBIMKHYIHCS B IOBHY
TOTOBHICTh Ta MOYaTH CUCTEMATHUYHI JOCTIIHKCHHS siApa W HABKOJIOSAEPHOI 00J1acTi KOMETH. Y
1eil yac Oyno mpoBeleHE MOBHE M JeTajbHE KapTorpadyBaHHS MOBEPXHI spa KOMETH, LIO0
JTIO3BOJIMJIO BIIEPIIE Y CBITI MOOYyMyBaTu JAeTanbHUN “Tio0yc” siapa xomeTH. JlokmagHuii aHami3
penbedy sapa KOMETH J1aB MOKJIMBICTH BHOpATH I'ATh IUIOIIAJAOK Ha HOro IMOBEPXHI JUIS
0e3reuHoi mocajaku Moayss “dinmm” .

cmapmom
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Y gucronmagi 2014 Oyno mpoBeneHO
HaWCKJIQMHIMMWNA 1 HAWTOJIOBHIIMIMKA eTarl Bciel
Mmicii “Pozerra” - BIJUTIJIEHHS BiJI
opOiTambHOTO MOAYJIs 30HAa “Dinn” 1 mocaaka
fioro Ha OfHY 3 5-TW OOpaHUX I L€l METH
Oe3MeYHUX TIUIOIMH Ha sjapi kometd. I[lpwm
IbOMY OyJI0 BKIIOYEHO ABUIyH Ha Dinmi, 110
MOTAaCUB TIBHJKICTH 30HJA JI0 BEIUYHHH
menmie 1 wm/c. “®@inu” 3pilicHMTa MKy
NOCaAKy CIHepury Ha OJHY 13 TpbhOX HOTO
HIKOK, TOTIM ¥ Ha Bl iHIm HDKkH. [lpu
TOPKaHHI JPyToi HIXKKHU 13 30HAAa BUCYHYJHUCS
JIBa CHEI[iaIbHUX TapIyHH, Ki IPOHUKHYBIU B
KOMETHUH IPYHT, 3aKpiliin MoayJib “@Dinn” Ha Acmepoio Jlomeyisn Ne 21 10 nunna
KOMETHOMY Si7pi i 3poOMIIM HOro MOIOKeHHS 2010 poxy (*“Posemma’)

HaniiHo cridikum. Ilicns 3akpitutenHs “®inu”

Ha KoMeTHoMY siapi 10 mpunasiB, BCTaHOBICHUX HA HHOMY 3a KOMaHJ IO 13 3eMiTi, TPUCTYIIHIN
JI0 TOJIOBHOTO 3aBJAHHS MiCii — KOMIUIEKCHOTO JTOCII/KEHHS 3araJIkOBOi PENIiKTOBOI PEUOBHHU
KOMETHOTO s/ipa i COHSYHOT CUCTEMH.

“®@inmn” — ne yHIKaJbHUM HAayKOBHH KOHTeHHep Macor Oimsbko 21 kxr. Ha Hbomy
BcTaHoBlieHo 10 mpuiamiB, y TOMY WYHCII CIEKTpOMeTp aibda TPOMEHIB, MPOTOHIB i
peHTreHiBChbkuX mpoMeHiB (APX) amst ToCiKeHHsT €JIEMEHTHOTO CKJIaly KOMETHOI PEUYOBHHHU.

3 momyns “®inmmu” HaykoBi naHi, OTpUMaHl KOXHUM 3 Horo 10-TH BHCOKOTOYHHX 1
YyTAUBUX TNpuiaaiB, Oynu mepenaHi Ha opOitanbHMii Momayns “‘Poszertu”, a BiATILIA TO
TeJIeMEeTpii 3a JIOMOMOTOI0 PaJioTeNIeCKOoNa pa3oM 3 JaHWMHU, oTpuManumu 11 mpuiamamu
“PozerTr”, Bcsl HayKoBa iH(popMallis OyJia nepegaHa Ha 3eMIIo.

Jnst KWBIEHHS TpUIAiB KOCMIYHOI opOiTansHOI abopaTopii BUKOPUCTOBYBAIACS
COHslYHA OaTapes IUJIOIICIO 32v%. 3a JIOTIOMOTOI0  2-METPOBOi aHTEHU PaJlioTeNIeCcKOora,
BCTaHOBJIEHOTO Ha “Po3zerTi”, BHepiie B icTOpii HAyKH HaIXOAWJIM B HAyKoBi Jaboparopii Ha
3emJ1i YHIKallbHI JaHi Mo PeNikToBy peuoBuHy COHAYHOI cucTemu. baraTto BYeHHX BBa)KaloTh,
o0 1€ — EKCHEPUMEHT THCSIYOIITTS, a 3a KIIbKICTIO BUTPAYCHUX HAa HBOTO 3ac00iB — OLIs
HiBTOpa MUJbspJa €BpO — Lie OyAe OJMH 3 HAMOULIbII TOPOTUX EKCIIEPUMEHTIB B 1CTOpii HAYKH.
[To3a BCSIKHUM CYMHIBOM - e
HalrpaHi03HiIIa KOMETHA Micis,
YHIKaJIbHUM 1 3aXOIUTIOI0YUI €KCIIEPUMEHT
B iCTOpIi JIOJICHKOI IUBLTI3AIII1, pE3yIbTaTH
SKOi TOTIOBHHJIM HOBHMH  BIJAKPHTTSIMU
30J10TUI (OH]] CBITOBOI HAYKH.

VY4eHi onepalu TepIIl  3HIMKH,
3polOiieHi cmyckaemum wmoxayiem “Philae”
eBporeiickkoro 3oHma ‘Rosetta”,  sxuit
3MIACHUB TOCAJKy Ha TIOBEPXHIO sjpa
kometn YypromoBa —  I'epacuMeHKo.
Oneparis mo Bucamkennto “Philae” Oyia
3pobneHa Ha BifcTani Oinbin Hixk 500 MiH.

®omo: ESAIRosetta/Philae/CIVA kv i1 3ewm. Takum 4uHoM, yneplie B
icTopii JrOACTBAa IITYYHHH 30HJ 3IiHCHUB
M’SIKy TIOCAJIKy Ha TTOBEPXHIO KOMETH.

12 nucronana 2014 poky 30ux “Philae” mocsr sapa komeru 67P/UypromoBa-I"epacumerko,
Bigkputoi 23 sxoBTHsI 1969 poky kustHamu Kimmmom YypromosuM i CiTinanoro I'epacumeHko.

3onn “Philae” mae Ha cBOeEMy OOpTi JeCSITh IHCTPYMEHTIB, HEOOXiTHHUX IS TPOBEACHHS
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JOCIIJIKEHb sI/Ipa KOMETH. 3a JIOTIOMOTOI0 pa/iioXBUJIb YUEHI BUBUMIIM BHYTPIIIHIO CTPYKTYPY
KOMETH, a MIKpOKaMepH 3po0MIIM 3 MMOBEPXHI KOMETH NMaHOPaMHI 3HIMKU. TakoXk 3a JI0OMOT0I0
cBepaia, BcraHoBieHoro Ha “Philae”, y4eni B3suim mpoOM KOMETHOTO IPYHTY 13 TIIMOMHHU 10
20 caHTHUMETDIB.

Micia “Rosetta” e maitamo6imiiinimium npoektom EKA. [lani, oTpuMani 3 i 10moMororo,
HEOOX1/IHI JUIsl TOSICHEHHS TporeciB eBooIli COHSAYHOT CHCTEeMH W TOSIBU BOJAM Ha 3€MUIL.
OcHoBHUM opranizaTopoM Micii BuctynuB EKA, a Bcboro B ii opranizauii 3aaisHo 50 komnanii
3 14 kpain €sponu it CILIA.

Monayns “@inu” micnsa 10 pokiB KOCMIYHUX HOJOPOXKEN 3A1HCHUB YCHILIHY M’ SIKY HOCAAKY
Ha komery 12 mmcromama, B 18:02 3a xwmiBchbkum wacom. Ilepem mmM, BiJICTUKOBaHWH BiJ
KocMiyHOro 30HAa “Po3erra”, BIH MPOTATOM CEMH TOAMH MOCTYHOBO 30JIMXKaBCS 3 SIPOM
kometHd, mo6 o 18 rox 02 xB. 3a KMiBCHKMM 4YacoM CiCTH Ha OOpaHWid AJs i€l METH PiBHHUA
MaliJaH4YUK.

OCKUTBKHM B KOMETH MPAKTUYHO HEMA€E BIACHOI
CUJIN TSOKIHHS, mocaaka Ha Hei  Oyna
HAMCKJIQAHIIIMM  3aBJAHHSM, IO BHMAarajga He
TUIBKM TOYHUX PO3pPaxyHKIB, ajle i MEBHOI YacCTKU
Be3iHHA. HaliMeHma momuiika — i MOJYJIb TPOCTO
BIJUIETUTH BIJl 51/1pa, IEPETBOPUBILUCH Y TUMUYACOBUI
IITYYHUH CYIyTHUK HAaBKOJO sAapa KoMeTH. “‘®imn”
MOIMIACTIJIO — BIH TPHU3EMJIMBCA, IMUIBHO BOMWBIIH
OIIOpH B IIOBEPXHEBUH 1LIAp SAPA.

ITlin gac cmycky EKA omyOGmikyBasio mepii
3epHHUCTI 300pa)KCHHsI TMOBEPXHI KOMETH, MepenaHi
MiCIIs BIAIITIEHHS MOAyJist B “Posertn”.

[Ticns mocsrHEeHHS KOMETH MOAynb “‘Dinmn”
BiJIpa3y K MPUCTYINHB /10 HAYKOBHUX JOCIIIKEHb Ha
KoMmeTi. Pi3HOMaHITHI 1HCTPYMEHTH PpO3MOYaIN

BHUBYATH (P13U4HI 1 XIMI4YHI BJACTUBOCTI IMOBEPXHI, a @omosnimox komemu Yypiomosa-
OypH BUTSTYBAaTH 3pa3Ku CKIaAy pedoBUHU koMeTu  [epacumenxo(ESA/Rosetta/Philae/D
JUIS HOJAJIBIIOTO JOCIIIKEHHS B HOro 1aboparopii. LR) 5 6ucomu 51 m. _

Micis ~ kocmiuHoro  amapara  ‘Pozerra” https:/f pbé.tv)\(llYn;‘%c?ys/ media/Ctmai
3akiHumiacs. “®dumm”’  3aIMIIWIOC, HAa  KOMETI a yre=.pg
UypromoBa-I'epacumeHka. Busuenns LIOTO

HEOECHOTO Tija, 1 OyJI0 OCHOBHOI METOIO IIi€i Micii €Bporelicbkoi KocMiuHOi areHitii. bims
koMeTu “Po3eTTa” mpoBena OCTaHHI JIBa POKM Ta Hajaja JIOJICTBY HAA3BUYANHO BaXIUBY
iHpOopMarIio.

€Bporeiicbke KOCMIYHE areHTCTBO ONPWIIOAHUIO ocTaHHl ¢oTto “Pozertu” komeTH
UypromoBa-I epacumenka.

Mopyne He3alIaHOBaHO TPU3EMIIMBCS Y  HAJATO
temHoMy Micmi. Ha mouarky Bepecus 2016 “Pozerra”
BU3HAYWJIAa TOYHE Micle mnepeOyBanHs “®imu”, 110
JIO3BOJIMJIO Kpallle 3p03YMITH 3HIMKH, sIKi BIAJTOCS 3pOOUTH
MO/TYJTIO.

KocMmiuna micist Oyna nmepioro B ictopii “syctpiuuio”
3 KOMeTor. TakuM YHMHOM BOHAa HaJaBaja HAYKOBISIM
yHiKanpHy iH(popMario. “Pozerra”  cympoBoJuKyBana
HeOeCHE TiJ10, KOJI BOHO obepTaiocst HaBkosia COHIIS.

ESA/Rosetta/NavCam
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ESA/Rosetta/MPS for OSIRIS Team; context:ESA/Rosetta/NavCam

[Ipotsrom cBoei Micii “Po3erra” Hikoiam He HaOmMKamacs A0 KOMETH OJIMXK4Ye, HDXK Ha
19 km. Ilig wac 3HWKEHHs amapata Ha “JOBIYHE IapKyBaHHS HAYKOBIIl OTpPUMAalIH Bij
“Poserrn” KopucHy inQopmamiio. Muerbcs mpo mertanbHi  dortorpadii HeGecHoro Tina
Oe3rmocepeIHbO TIepe/l MAAIHHAM anrapara Ta 3pOOUTH BaXKIJIMBI HAYKOBI BUCHOBKH 3 OTPUMaHHUX
naHux Jadopatopii “Dinmm”.

Hepwi pomosnimku xomemu Yypromosa-I'epacumenko(ESA/Rosetta/Philae/DLR)

“MeJtogist” nanekoi komeTru. COTHI THUCSY KOPHUCTYBadiB COIIAIIBHUX MEPEXK OYpPXIJIHMBO
obroBoprotoTh “cmiB” kometrn YypromoBa-lI'epacMEHKO, 3amUCaHUil KOCMIYHUM amapaTtom
“Poszerta” 1 po3mimeHuil Ha caiiTi €BpONMEHCHKOro KOCMIYHOTO areHTcTBa. [loTpiOHO CcKkazaTw,
yuYeHl1 He MEHII 37JMBOBaHI MOYYyTHM, HI)K KOPUCTyBaui corMepeski. “Mu BCl CXBUIIbOBaHi, TOMY
10 1€ /IS HaC BeJIMKa HOBMHA. MM HE OUIKYBaJIM HIYOTO MOAIOHOTO i HAMaraeMmocs 3p03yMITH
¢i3uyHy NpHPOY IHOTO SBHINA”, — 313HABCS IVIaBa Kadeapu KOCMIYHOI (Pi3UKU W CEHCOPUKHU
bpaynmBeiircekoro TexHiyHoro yHiBepcutery Kapm-Xaitan ['macmaiiep. s “micas”, sk 1i
Ha3MBAIOTh MDK COOOI BYEHi, HacmpaBal Oyja 3amucaHa B Jiamna3oHi, HE JOCTYHHOMY
JTIOACHKOMY ByXy, 1 mifacwieHa B 10 tucsu pasiB. daxiBIli JymMaroTh, IO KOMETa BHUITYCKAa€E B
KOCMOC HEHTpajbHI YacTKH, SKi 3IMITOBXYIOTHCS TaM 13 YacTKaMH, 110 BOJIOAIIOTH BHCOKOIO
EHEePTI€I0, 1 1€ BUKIUKAE 3ByYaHHS.

KomenTap ykpaincbkoro HaykoBus Kiuma IBanosuua Uypromosa: “Aje iMOBIpHICTb
TaKUX 31TKHEHb JyXK€ Malla, a My3HWKa 3BYy4HTh OesmepepBHO. Ha mili mormsa, me mia i€t
COHSIYHOTO BITPY (COHSYHMX MPOTOHIB 1 EJIEKTPOHIB) KOJMBAIOTHCS MArHiTHI CHJIOBI JIiHIT
(cBOEPIAHI CTPYHH KOCMIYHOI YKpAiHCHKOI OaHIypH) CIIAOKOr0 MArHiTHOTO IOJIs, SIKE OTOYYE
SA7Ipo KOMeTH. SKIo TpaHchopMyBaTH 1 KOJIMBAHHS MarHiTHUX CHJIOBHUX JIHIHM B 3BYyK y 3eMHii
naboparopii, ToJIi MU 1 TOIYEMO 9yIOBY KOCMIYHY MEJIOJIII0 — MICHIO sipa KoMeTH 67P” .
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Opnak TOYHMN (I3UYHUA MEXaHI3M LUX KOJIHMBAHb 3aJUIIAETHCS 3arajgkol0, BBAXKAIOThH
iHon BueHi. [IpoanamizyBaBIIM Il 3BYKH, MU HOpUHNUIA A0 PI3HUX NPHUIYIIEHb . HpUpoOJa
BUHUKHEHHS 3BYKIB — HACJTIJIOK TEpTS KOMETHUX YACTMHOK, SIKI BHUIUISIOTHCS 3 KOMETH, IIO
HECEeThCS 3 BEJIMYE3HOIO IIBMJIKICTIO, MalOuu HempaBuibHYy (opMy. AJie 3ByK MOXKHA MOYYTH
TUIBKHM B SIKOMYCh CEpPEIOBHILI — B 3¢MHOMY MOBITp1 a0 y BoAi. binsg komeru 3apa3 BakyyM i
HisIKI 3ByKHM HE PO3MOBCIOKYIOTBCA. MU dyeMo I 3BYKH Yy 3€MHHX yMOBaX, Ji¢ UyTJIHBHA
npuIax MiACUINB 1 MEPETBOPUB SKICh O€3LIyMHI XBWII Y 3ByK. MeNO/it0 Aajnekoi KOMETH MU

JNOCHKYBaIM 3 CaMTIB  acTPOHOMIYHMX  HOpPTaJiB  Ta  yKpPalHCBKOro  caurty
http://bit.ua/2014/11/comet-song/:
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Web-cmopinxa caiumy http://bit.ua/2014/11/comet-song/

Komera 67P/UypromoBa-I'epacHMEHKO € KOPOTKOIEPIOAUIHOK KOMETOIO, sIKa Ma€ Mepios
obepranHs mpuOIM3HO 6 pokiB 1 7 wmicsamiB. Komera ckiajaeTbCss 3 JIBOX YAaCTHH.
[TepenbavaeTbes, Mo padimie BOHM Oyiau JBOMA pPI3HUMH HEOCCHHUMH TijJaMH, a IOTIM
3ITKHYJIUCS, YTBOPHUBIIUA OAHE. J[OCHITHUKU PO3MLIIIA MMOBEPXHIO KOMETH Ha JEB’SITHANLATH
palioHiB, sKI Ha3Balld HA 4YeCTh JaBHBOETHNETCHKUX  OOkecTB. TakoX  BYeHI
IIITBEPIUIM HasIBHICTD BOJISTHOTO JILOAY Ha TIOBEPXHI KOMETH. BoastHuit i OyB BUSBICHUM ITi]T
30BHIIIHKOI0 OOOJOHKOK KOMETH 1 B JCSKHMX perioHax Ha ii moBepxHi. Pasom 3 Tum, aHami3
MOBEPXHI KOMETH BKa3y€ Ha Te, 110 BOHA CKJIAA€ThCS 3 TEMHOI, CyXOi PEYOBHHH 3 HEBEITHUKOIO
JIOMIIIIKOIO BOJSIHOTO JIbOJTY.

Samumku “Po3erTu” 3aMIIMINCS HAa KOMETI, 3a0paTH iX 3BiATH HeMOMBO. KpiMm Toro,
koMmeta Yypromosa-I'epacumenka Biganserscs Bl CoHILA, a OTKe COHSYHI 6aTtapei KOCMIYHOTO
amapara po3psIKeHi.

Bci marepianu euronews mpo “Po3eTty” ykpaiHCBKOIO MOBOIO MOXKHA IOOAYUTH 3a
nocuianHam: http://ua.euronews.com/tag/rosetta

binbire uuraiite 3a mocwianasm: http://dt.ua/ TECHNOLOGIES/zond-rozetta-zavershiv-
Svoyu-misiyu-i-spryamovaniy-na-zitknennya-z-kometoyu-churyumova-gerasimenko-

220331 _.html

Hoxmaauimnte: http://www.capital.ua/ru/news/34442-ft-gigantskiy-proryv-v-nauke-zond-
opustilsya-na-kometu#ixzz3lyy37LWz

HayxkoBi nocnimkeHHs TOCSTHeHb KocMiuHOoT Miciei “Rosetta”. Jlxepenom iHdopmarii ams
HAYKOBHX JIOCJI/pKeHb € acTpoHoMivni opranu EKA, JIJIP ra HACA [5; 7; 9].
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Web-cmopinxa nopmany http://rosetta.jpl.nasa.gov

Jocnimxyroun uyepe3 Mepexy IHTepHeT kocMiyHy Micito “Rosetta”, HeoOXiqHO HE TLIBKU
PO3IIIAAATH Pi3HI YACTHHU KOMETH 3 METOI0 3HAXOJDKEHHS I1iIKaBOro Matepiany (300pa)xeHHs), a
TaKOXX aHaJI3yBaTH CTaH MMOBEPXHi, pPOOMTH HAYKOB1 BUCHOBKH MPO (GOPMY, TOBEPXHIO, XIMIUHUN
CKJIaJl KOMETH, 3BYK, SIKUM BHHHKA€, OCOOMUBOCTI ii TpaekToOpii B HEMi3HAHHOMY O€3MEXHOMY
KOCMIYHOMY MPOCTOPI.

[Tomyk indopmamii mast nmociipkeHHs Micii “Rosetta” y wmepexi Inrepuer. s
JOCJIIJDKEHHST HAayKOBO1 1H(opMaIlito nmpo micito “Rosetta” pekoMeH10BaHO aCTPOHOMIYHI CalTH
Ta MOPTAJIH JJIs TPOBEIICHHS JIOCIIIHUIIBKOT IISUIHOCTI Yepe3 Mepexy [arepuer [2-15].

Jlxepena Bigeo-poTro MarepiaiiB, sIKi MOXKHa BHUKOPHUCTOBYBAaTH MijJ 4Yac MyOJIYHUX

3axoxiB: http://www.dIr.de/en — ronoBHa cropiHKa HIMEIBKOTO aePOKOCMIYHOTO IICHTPY
anrmiicekoro, http://www.dlr.de/next/ — misHaBajgbHa CTOpiIHKA IS IIKOJISAPIB Ta CTYAEHTIB i3
HOIYJISIPHUMU MaTepianaMu po KOCMIiuHI1 IporpaMu DLR,

http://www.dIr.de/next/desktopdefault.aspx/tabid-9473/ — cropinka wicii Pozerra-®imm, i
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Haykoeuii vaconuc HIIY imeni M. 1. Jl[pacomanosa

Marepiaim € Takox i Ha YOUuTube aHrmilichKO0 MOBOKO.

Hogi Bigeo-dporomarepianu Ha cropinax http://www.dlr.de/dIr/desktopdefault.aspx/tabid-

10394 i http://www.dlr.de/dIr/en/desktopdefault.aspx/tabid-10394/, siki moxyTh ctatu Bam B
Haroai. TaM TakoX BKa3aHO Ha CTOPIHKHM B COLIAJIbHUX Mepekax MpucBsyeHi micii Poszerra-

Oinu.

[Micns gocnimxenHs iHdopMalili HEOOX1HO MIArOTYBaTH BUCHOBOK Ta 3BIT IPO MPOBEACHY
pobory.
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Mupownuuenxo 10. b., Muponuueea /I. B. IIpakmuueckas paboma no acmponomuu Ha memy:
“Uccneoosanue kocmuueckou muccuu “Pozemma’ uepes cemv Hnmepnem’.

B cmamuve npeonacaemcs memoouueckas paspadbomxa “‘Ilpakmuueckas paboma no acmpoHomuu
na memy: “Uccredosanue kocmuyeckou muccuu ““Pozemma’ uepez cemv Hnumepnem’”’, 20e demaibHo
HOKA3aH npoyecc no020MOo8KU, 3anycKa U pe3yibmamsl pabomvl Kocmuueckozo annapama ““‘Pozemma’ 6
uccnedosanuu komemol Qypromosa-I'epacumenko, npedcmasier uHmepecubviil (homomamepudl.

Knrouesvle cnosa: uzyuenue Kocmoca, uccied08anus komem, Kocmuveckas muccus “‘Posemma’,
xomema Yypromosa-I epacumenxo, obyuenie acmpoHoMuu.

Miroschnitchenko Yu. B., Mironitcheva D. V. Practical work from astronomy on a theme:
“Research of space mission of “Rosetta” through a network the Internet”.

In the article methodical development is offered ““Practical work from astronomy on a theme:
“Research of space mission of “Rosetta” through a network the Internet”””, where in detail the process of
preparation, start and job of space vehicle of “Rosetta’ performances is shown in research of comet of
churyumova-gerasimenko, interesting ¢pomomamepian is presented.

Keywords: study of space, research of comets, space mission of “Rosetta”, comet of churyumova-
gerasimenko, studies of astronomy.

VJIK 583 (073)

Muwak IO. M.

BUKOPUCTAHHS IHOOPMAIIMHO-KOMYHIKAIIMHUX TEXHOJIOI'TA
Y IPOLIECI TPOBEJEHHS ®I3MYHOI'O EKCIIEPUMEHTY

Bnposaoicenns inghopmayitino-xkomynixayitnux mexnonoeiti (IKT) y npoyec nasuanmns cmeoproe
NPUHYUNOBO HOBI NeOa202iyHI IHCMPYMEHMU, HAOAIOYY GUUMENI0, MUM CAMUM, | HO8I Modicausocmi. Ane
BOHU He 3AMIHANMb 8UUMENS, A MONACYMb OYMU MITbKU THCMPYMeHmMoM y 1o2o pykax. IIpuwomy maxum
IHCIMpPYMEHmMoM, AKULL € NOMYICHUM Y C8OIX (YHKYIsAX, | mae dyoice geauxuil pecypc guxopucmanis. Ipu
suxopucmanni IKT 3nauno po3uuproemscs i cekmop camocmiihoi HaguaibHoi pobomu 1020 YuHie.

Inpopmayitino-KoMyHIKAYITIHI MEXHOA02I] BUKOPUCMOBYIOMb 3 PIZHOI0 MEMOI0 | HA PI3HUX emanax
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