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. MOYNHUTL KOCMUYECKNA TEAECKON U
0 3anaHve NPOBECTU NCCACAOBaHME AAASKUX
raAaKTUK

BbISICHUTE BO3MOYKHbIE NPUYUHbI
w" Waru nepeboes 8 3HeprocHab>keHUn

MoOYNHUTL TEAECKON 1 NPOBEePUTL
HaCTPOKU




HeAOCTaTOK 3eMHbIX

3emMHble TenecKkonbl NbITakTCS pa3melLLaTb BbICOKO B ropax. Ho
A3)Ke TOrAa Ha 4eTKOCTk NOAYHYeHHbIX U30bpaXkeHuin BAUSIKOT MenKkme
4acTuubl M NbiAb, KOTOPbIe HaX0ANTCS B aTMocdepe 3emMAn.




KocMmu4ecKkunin Teneckon

B 1968 roay NASA yTBepAnAN NAGH CO3AaHNS KOCMUYEeCKoro
TeAeckona, KOTOpbIA Ha3BaAM B HeCTk aCTpoOHOMa JABUHA Xabbaa.
AnameTp rAaBHOMo 3epkana AoAKeH BbiA cocTaBuTh 2,4 MeTpa.
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33anycK Ha opmw

B 1990 roay nocaAe 3aBepLUeHns1 CTpoOUTeAbCTBa TeAeckon “Xabba"
pa3mMecTUAn B rpy30BOM OTCeKe LWaTTAa "Anckaesepn” 1 3anycTuam
Ha opbuTy 3emAn.




AedeKT rAaBHOMo 3epKana

Y>Kke 8 nepsbie HeaeAn paboTbl NOAyHEeHHbIe n30b6paXkeHns
oBHapy»knAn npobaemy B onTUKe. AH3AU3 NOK33aA, YTO UCTOYHUKOM
npobAeMbl SIBASIETCSI HenpasuAbHast @OpMa rMasHOIo 3epKana.
MpULLAOCH PEMOHTUPOBaTL TeAECKOoN NPSIMO Ha opbuTe.
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ROBOTIC EDUCATION



C 1993 no 2008 roa Boino ocyllecTBAeHO 4 3Kcneanunn. Nepeas
YCTaHOBUAS KOpPeKTUpYoLLiee YCTPOMNCTBO AASI UCNPaBAGHUS
AedeKTa 3epKana, @ CAeAYIoLLINE OCYLLEeCTBASIA\M TeXHUYecKoe
obcAayKMBaHME U YAYHLLEHWE ero XapakTepucTuK.




< YAnNBUTEeAbHbIe OTKPbITUSI







ROBOTIC EDUCATION

TeAeckon CMOHTUPOBaH BHYTPW AErKo aAlOMUHEBO KancyAbl,
NOKPLITON TEpMOU3oASILMEN, KOTopas obecnevnsaeT cTabuAbHYIO
TemnepaTypy. Npubopbl KPensiTcst Ha BHYTPEHHIO pamy 13
YrAEpOAHOr0O BOAOKHA.

OcHOBHbIE KOMNOHEeHTLI

Kpbiwka
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IKakmne NcTo4HKM sHeprmn nmeeT Teneckon?




Npnbopbl Teaeckona "XabbA" NTalTCs OT 2 COAHeYHbIX NaHeAel. B
2002 roay oHu BbiAM 3amMmeHeHbl Ha MeHbLUMe No NAOLL3AU (YTOo
3Ha4YUTEeALHO YMeHLLUNAO NOTepn Ha TpeHne B atMmocdepe), 0AHaKO
Ha 20% Bbonee MOLLHbIe.
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YTO MOrAO NPOUN3OINTU C COAHEYHbIM NaHeAsIMn?




ROBOTIC EDUCATION

[NMpobnAema

Ckopee Bcero B Teneckone Aan cboin MmexaHnsm nosopoTa
COAHEeYHbIX NaHeAel. Mo3ToMy OHU He Bceraa NosepHy Tl K COAHLLY,
@ 3TO YMEHbLLAeT KOAMYEeCTBO NPon3BeAeHHON SHeprun.




BcTpeyainTte Hubble! |

MoaeAb KOCMUYeCcKoro Teaneckona ¢ dyHKuMen NnoBopoTa
COAHEYHbIX NaHeAeln.




OcobeHHOCTU 0 |

MoTOp NCNOAB3YETCS AAS
BpalLeHWs1 COAHeYHbIX
naHenen. AaT4MK HAKAOHAa
MOXKEeT yNpaBASITb
HanpasAeHeM BpalleHns
COAHEeYHbIX NaHeAen.

' % HanauTte:

cmapTxab
MOTOp

AdTHUNK




< 0OcobeHHOCTN KOHCTPYKUMA
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| FOBCTIC EQUCATION
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| FOBOTIC EDUCATION
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* PacwimpeHHas1 Bepcusi

MocTponTe KpbIWKY U
dHTeHHbIl BbICOKOINo
YCUAEHIS.
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N3beraiTte TpeHus
MeXXay Kabeasimn
NPy ABVDKEHUN
paboTa!l




—HG‘DDT}C EDLCATION

NomecTuTe 4YacTm paboTa 8 NpasnAbHLIX MecTax.




3asaHve ] e |

HanuwwuTe nporpammy AAS1 OAHOKP3THOW YCTaHOBK COAHEYHbIX NaHeAeln B
onTuMmanbHoe Noao>KeHue.

ONTUMaAbHbIM NOAOYKEHMEM byaem cHMTaTb MOPU30OHTaNBHOE NOAOYKEeHKe
COAHEe4YHbIX NaHeAeln







B nporpammHom obecne4veHnn WeDo Software noxoykasi nporpaMmma BbirASIAUT
cAeAyowm obpasom:
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ConHeYHble NnaHeAn AONKHBI BbiAM OCTAHOBUTLCS B
ropnsoOoHTaAbHOM NOAO>KeHNW.

BepHo Av paboTaeT ycTaHOBKAa COAHEeYHbIX
naHenen?




3aAaHve 2 e |

HanuwwuTe nporpammMmy AAS NOCTOSIHHOMO NOAAEPXKaHUS1 ONTUMAAbLHOIMO
NOAOYKEeHU$S COAHEeYHbIX NaHeAen. BO3MOXKHO, NpeAblAyLLLas NporpaMma NAOX0
paboTana 1n3-3a Toro, 4To HY»KHO BbIAO NOCTOSIHHO OTCAEXKMBATh NOAOYKEHUEe
naHeAein?




| 3anaHue 2. Nporpamma

M3meHuTe nporpamMmmMy cAeayrowwmm obpasom:




| 3anaHVe 2. I'Iporpama

B nporpammHom obecnedeHnn WeDo Software noxoyas nporpaMmma BbIrASIANT
cAeAylowmnm obpasom:




-~ 3anaHue 2. TecTnpoBaHve







ROBORISE-IT!

3aAaHue 2. Obcy>kaeHme e hy

IKak paboTaeT obHoOBAEHHas Nnporpamma?

Kak Bbl AymaeTe, no4emMy naHeAu NoCTosIHHO NPOX0OASIT MMMO MAEaALHOIMo
NoAOYKeHWns1?




Bo3amodkHO, npobAaema 8 TOM, HYTO B LUeHTPaAbHOM NOAOXKEHU HY>KHO A0baBuTb
HeKoTopbi MHTepBaA (oOT -15S Ao +15 rpaaycos, HanpumMep), B KOTOPOM
NoAOXKeHue naHeAeln He ByAeT MeHaTLCS. Takol TOYHOCTU AOAYKHO XBaTUTb AAS
HOpMaAbHO paboTkl NaHeAeln, a MOTop He ByaeT NoCTosIHHO paboTaTb.

2 T
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ROBOTIC EDUCA TION

AonuwnTe NporpaMmmy cAeAyioLnm obpasom:

ANns yBeANHEHWUS
NporpamMmbl HaBeaAuTe Ha
Hee yKa3aTeAb Mbilun

O6paTuTe BHUMaHKe! AAS KOppeKTHOW paboThl
nporpamMmel € Bawm poboTom moryT
NOHaA0BUTLCS Apyrve HacTPOKK NPOrpamMMbil.




B nporpammHom obecnedeHnn WeDo Software noxoyas nporpaMmma BbIrASIANT
cAeAylowmnm obpasom:




~ 3anaHne 4

Nporpamma paboTaeT He Tak, Kak Bbl OXKMnaaeTe, M3-3a BoAbLUMX 3aAepiKek B
ynpaeAeHun. OHM BO3HUK3IOT M3-3a Toro, 4To poboT paboTaeT BAaroaaps
BbecnposoaHoi cesi3u ¢ NK. Hanbobluee BAMSIHME Ha BbINOAHEHWEe NPorpaMMbl
nmeeT 6A0K yCTaHOBKU MOLLHOCTX MOTOpa. 3aMeHUTe YCTaHOBKY MOLLUHOCTU Ha
3anyck moTopa Ha 0 n 0.01 cekyHAY 1 NpoBeAUTe TeCTUPOBaHWe NPorpamMmMbl.

—HG‘DDTN.'. EDLCATION




ROBOTIC EDUCA TION

AonuwnTe NporpaMmmy cAeAyioLnm obpasom:

ANns yBeANHEHWUS
NporpamMmbl HaBeaAuTe Ha
Hee yKa3aTeAb Mbilun

O6paTuTe BHUMaHKe! AAS KOppeKTHOW paboThl
nporpamMmel € Bawm poboTom moryT
NOHaA0BUTLCS Apyrve HacTPOKK NPOrpamMMbil.




| 3anaHue 4. I'Iporpalvuvla

B nporpammMmHoM
obecnevyeHun WeDo
Software noxoxkas
nporpamMmma
BbIrASIANT
CAeAYIOULLIMM
obpasom:




-~ 3anaHuve 4. TectnpoBaHve
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Abell 1689

Abell 1689 siBASIETCH 0AHMM N3 KPYNHEWWWX N MaCCMBHENLWNX N3 BUAMMbIX
CKoNAeHWA ranakTuk. OHo BrAlo4YaeT Bboaee 160 000 ckonAeHWiA 3Be34A,
HanboAbLee KOAMHeCTBO Ccpean Koraa-Ambo HaiaeHHbIX.O4eHb BoAbLLES
MaCCa 3TOMNo KASCTepa AeN3eT ero NoAe3HbIM AAS U3YHEeHUN TEMHOA
MaTepu U MPaBnTaUMOHHOMO AMH3MPOBaHUS.

ROBOTIC EDUCA TION




[[anakTukKa BoaosopoT (MSla uam NGC 5194)

OueHo4Hoe paccTosiHue K Hel - okono 23 000 000 ceeToBbIX AeT. MaAaKTUKa
BoaosopoT bbina oTKpbeITa 13 okTabpa 1773 Hapab3om Meccn. OHa
B3aUMOAENCTBYeT C MeHblueln ranakTukon (NGC 5195). NGC 5194 beina nepsoii
ranaKTUKON, KABCCMPUUMPOBAHHOI Kak CNWPaAbHas raAaKTUKa

ROBOTIC EDUCA TION



TymaHHOCTb KoHYC e

TymaHHOCTL KOHYC HaxoAanTcs B co3se3aunn EanHopora. Eé oTkpbIa
Bunbsim Mepwens 26 aekabps 1785. TyMaHHOCTb HaXOAWNTCSI Ha
paccTosiHun 2700 cBeTOBbLIX AET OT 3eMAW.




NGC 1300 SR g

NGC 1300 - 310 cnnpanbHas ranakKTVKa, HBX0ASILLASICS1 HA PacCTOSIHUA
npumepHo 61000000 ceeToBbIX ABT B CO3Be3AMN 3puAaHa. Ee pasmvep
cocTasasieT okono 110 000 ceeToBbIX AT (MPUMEPHO TaKOW XKe pasmep
nmeeT MaedHbin MyTk). Ee oTKpbIA AXKOH Meplwens B 1835 roay.




TymMmaHHocCTb KoHcKas TonoBa

TymaHHOCTL KoHcKas MoAoBa (Talkoke n3secTHas Kak Barnard 33) sisAsieTcs
TeMHON TYMaHHOCTLIO B co3se3ann OpuoHa. Bnepsblie TYMaHHOCTL Bbina
3anncaHa e 1888 roay WOTASHACKMM aCTPOHOMOM YKMabsimMom MaemuHrom. OHa
HaxoAMTCS Ha paccTosHUK NpumepHOo 1500 ceeToBLIX AET OT 3eMAN.

ROBOTIC EDUCA TION



ROBOTIC EDUCA TION

3Ta n3secTHas hoTorpadusn C KOCMUHECKOro Teaneckona Xabba
NoKa3blBaeT TYMaHHOCTbL OpeA. 3TO CKONAeHWe 38e3A B CO3Be3Ann 3men,
OTKPbIA JKaH-Muamnn aAe LWeco B 1745-46 roaax. 3T1a obAacTe akTUBHOIO
3se3A00bpasoBaHus oTAaAeHa npyumepHo Ha 7000 ceeToBbIX AeT.




- O6cyauTel L

IKakyto HencnpaBHOCTb KOCMUYeCKOro Teneckona Bbl
YCTPaHNAW?

IKak TeAneckon NnoAAep>KMBaeT 3aAaHHbINA YroA HAKAOHA
naHenen?

CKOABLKO raAaKTUK Bbl UCCAEAOBAAU?

IKakas ranaKkTukKa sam NOHPpaBUAaCb

bonble Bcero?
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