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PopmMyBaHHA NpeaMeTHUX KOMMETEHTHOCTEN YYHIB 3 aCTPOHOMiI
B 3aranbHOOCBITHIX HaBYaNbHUX 3aKnagax

Kapnywa BaneHmuHa MuxatnieHa
CyMcCbKkMin 0611aCHUI IHCTUTYT NICNSAUNIIOMHOI NegaroriyHol OCBITH

P0O3BUTOK KOMNETEHTHOCTEN LUKONAPIB € OAHUM i3 OCHOBHUX 3aBhaHb
OCBITM B YKpaiHi, aKke nporonoweHo B [lepxaBHomy cTaHaapTi 6a30BOl i NOBHOI
cepegHbol ocBiTM [4], a Moro npakTudHa peanisauia — akTyanbHe 3aBOaHHS
NpoMecCinHOI AiANbHOCTI yunTens actpoHomii. OBaymyounm aOaHe 3aBOaHHS,
BUHUKAIOTb MUTaAHHA, Ha SAKi MOBUMHEH BIOMOBICTU KOXeH yuyuTenb: «llo Take
aCTPOHOMIYHA KOMMETEHTHICTb?», «AK doopMyBaTh Ta PO3BMBATU 117».

HaBuanbHui npegmeT «ACTPOHOMIS», SIKUW HaNeXuTb OO OCBITHLOI ranyai
«lMpupogosHaBscTBO», ((opMye 3aranbHOKYNbTYpPHY KOMMETEHTHICTb, 4Ka
CTOCYETbCS chepun PO3BUTKY KyNbTyprn 0COBUCTOCTI Ta CycninbLCTBa, Ta HAayKOBO-
NpUpogHMYYy sik 6asosy.

BonopaiHHA 3aranbHOKYNbTYPHOK KOMMNETEHTHICTIO nepeadavae nepeaycim
OBOMNOAIHHA BiTYM3HAHOI Ta OCBITHBOI CMaLLMHOK Ta J03BOJIAE OCOOUCTOCTI:

— OyTn 06i3HaHUM NPO POSb HAaYKWN B XUTTI NIOOUHMU;

— MaTu OCBIA 3aCBOEHHS1 HAYKOBOI KapTMHU CBITY, LLO PO3LLUNPHOETLCS 40
KyJIbTYPOOriyHOro Ta 3aranbHOJOACHKOro PO3yMiHHS CBITY;

— aHarnisyBatM M OLIHIOBATM HaWBaXXNuBIWi [OCAMHEHHS HauioHalbHOI,
€BPONENCHLKOI Ta CBITOBOI HAYKN i KyJbTypW.

HaaBHiCTb B  0COOMUCTOCTI  MPUPOAHUYO-HAYKOBOI  KOMMETEHTHOCTI
3abesneuvye [3]:

— YMIHHA KOpUCTyBaTUCA MeTo4aMM HayKoBOro nMi3HaHHA 3 MeTok
LjinicHOro BMBYEHHSA 06’EKTIB Ta ABULL, NPUPOAMK;

— PO3YMIHHS 3aKOHOMIpHOCTEN (PYHKUIOHYBaHHA Ta po3BUTKY BcecsiTy,
XUBUX Ta HEXUBUX CUCTEM;

— BMIHHA aHanidyBaTW, CUHTe3yBaTW, TMOPIBHIOBATU, Yy3arasibHIOBaTu
NPUPOAHI siBMLLIA Ta 00’EKTU XMBOT Ta HEXXNBOT NPUPOAMU;

— BMIiHHS 3aCTOCOBYBaTW TEOPETUYHI 3HaHHA Ha npakTuui (pPo3pi3HATU
ob’ekTM Ta 4BuWA Npupoaun, aHanisysatu cuTyauil, 34iIMCHIOBATU HayKOBO
obrpyHTOBaHI Ail, nepenbadatn Ta OUIHIOBATWM Hacnigku BMAAMBY JOAWHM Ha
A0BKINns);

— PO3BUTOK BiANOBIgANbHOCTI 3@ CTaH JOBKINNS.

3aranbHi acnektn (opMyBaHHSA Ta PO3BUTKY KOMMNETEHTHOCTEW Y4HIB
3HaMWnNM nocnigoBHe BUCBITNEHHA B poboTtax |. bexa, M. [onosahs,
C. lNoHuapeHka, |. 3umHs, E. 3eepa, B. Kpaescbkoro, A. Kyxa, O. OBuapyk,
O. MNomeTyH, |. PoguriHoi, O. XyTtopcbkoro, C. Luwosa. Y cyvacHin nitepatypi
BiACYTHiI po60oTn 3 bopmMyBaHHS Ta PO3BUTKY aCTPOHOMIYHOT KOMMNETEHTHOCTI SIK
npeameTHol. BpaxoBytoun Te, WO HaByanbHUW npegMeT «ACTPOHOMIS» €
IHTErPOBAHUM KYpCOM, CMOpiAHEHMM 3 TakMMu npegMeTamu sK isvka Ta
MaTeMaTuka, TeopeTuyHow 6a3o Ans aHanizy MOXyTb OyTu BMKOPUCTaHI
acnekTu Wwoao popmMyBaHHS di3NYHOT, MaTeMaTUYHOI KOMMNETEHTHOCTI, PO3KPUTI



B pobotax [1. Atamanuyka, J1. bnarogapeHko, C. Benuuko, B. 3abonoTHoro,
M. MapTtuHioka, M. Cagosoro, B. Wapko, M. WyTa, H. €pmakosoi.

Cnupatouncb Ha BU3HAYEHHS npeameTHol KOMMETEHTHOCTI,
3anponoHoBaHi M. [onoBaHem [2], H. €pmakoBoto [5], BBaxxaTumemo, LWO
aCTPOHOMIYHA KOMMETEHTHICTb — L iHTerpanbHe YTBOPEHHSI OCOOUCTOCTI, WO
NOEAHYE 3HAHHSA 3 AaCTPOHOMIl, YMIHHA, HAaBUYKM, OOCBI4 M AKOCTi 0COBUCTOCTI,
AKi  3yMOBIIOIOTb TOTOBHICTb | 34aTHICTb YYHA po3B’A3yBaTuM npobnemu i
3aBAaHHs i3 3aCTOCYBaHHA aCTPOHOMIYHUX 3HaHb, LLIO BUHUKAKOTb Y peanbHUX
XUTTEBUX CUTyaUisX, YCBIOOMIIOKYM MNPU  LbOMY 3HaYyLWWiCTb pe3ynbraTty
AiANbHOCTI U npeamMeTa « ACTPOHOMIA».

MpeomeTHa  KOMMETEHTHICTb  TPaKTyeTbCsA 9K  OaraTOKOMMOHEHTHe
YTBOPEHHS, SIKe CKNagaeTbCA 3 KOTHITMBHOrO, AisiNbHICHOMO Ta OCOBUCTICHOro
KOMIMOHEHTIB.

CTpPYKTYpHi KOMMOHEHTU NPEaMETHOI KOMMNETEHTHOCTI 3 aCTPOHOMIT

—

KorHituBHum AisnbHICHUN OcobuUCTiCHWI
KOMMOHEHT KOMMNOHEHT KOMMOHEHT
/ v \

OBonofiHHA OCHOBHUMMU 3p06yTTA gocsiay BrxoBaHHs
aCTPOHOMIYHUMM BUKOHAHHS1 OCHOBHMX OCOBUCTICHMX AKOCTEN
3HaHHAMMU: NOHATTAMMU, BUAIB OisiNbHOCTI, YYHSA, OPMYBaHHS
3aKoHamMu, TeopiaMu, BUKOPUCTaHHSA HabyTunx LiiHHICHOrO
MeTo4aMMn OOCNIIKEeHHS || 3HaHb npu BiQHOLLEHHSA 0O
Ta anroputTMammu pO3B’A3yBaHHI 3aBAaHb HabyTuX 3HaHb Ta
BMKOHAHHSA NEBHUX Ail NPVKNagHOro xapakrepy || gocsigy

Y npoekuii Ha npegmMeTHY KOMMETEHTHICTb 3 aCTPOHOMIl KOTrHITUBHUM
KOMMOHEHT — CYKYMHICTb 6a30BUX 3HaHb 3 aCTPOHOMIi, YMiHb, HABUYOK, crnocobis
AIANbHOCTI Nig, Yac BUBYEHHS aCTPOHOMII. YCi Ui CKnagoBi NOBUHHI CTBOPIOBATU B
CBIJOMOCTI OUTUHK IHOPMaUIMHY CUCTEMY, SiKa 34aTHa po3ni3HaBaTn B
3aranbHOMy noToui iHopmMaLil HOBI MOHATTA, pakTU M BKMYATU 1X Yy OaHy
cucteMy. 3HaHHS, cnocobw npeacTtaBfeHHA Ta OnepyBaHHA HUMMU CTaloTb
OCHOBOK [N peakTuBaLlil MCUXIYHUX NPOLECiB MUCIIEHHA — KOLYBaHHS,
BUSIBIIEHHA BIiOHOCWH, MOPIBHSAHHS, OOrpyHTYBaHHA, BCTAHOBMEHHSI MPUYMHHO-
HacnigKoBUX 3B’A3KIiB, ynpasiHHS npouecaMmmn nepepobku iHpopmaLlii.

HisnbHiICHM KOMMNOHEHT nepeabadae 3acTtocyBaHHA ©a30BMX 3HaHb 3
aCTPOHOMIT, YMiHb i HABMYOK, Pi3HOMaHITHIi cnocobu opraHisauii Ta 34iIMCHEHHS
YYiHHA Ha Ppi3HUX PiBHAX Mi3HaBanbHOI CaMOCTIMHOCTI (pPenpoayKTUBHOI,
YaCTKOBO MOLUYKOBOI, TBOPHOI).

[laHnn KOMMNOHEHT BKIOYAE 3aCTOCyBaHHA $K 3aranbHONpeaMeTHUX
(iHTenekTyanbHUX — MOPIBHAHHSA, Knacudikauis, abcTparyBaHHs, aHanoril,



KOHKpeTu3auisi, y3aranbHeHHsl, aHarsni3, CWHTe3 TOLLO, OpraHidauinHnx —
nnaHyBaHHS AiSNbHOCTI), TakK i cneymivHnX 4ns acCTPOHOMIT YMiHb.

OcobucTicHMin KOMNOHEHT nNepeabadvae cuctemy MOTUMBIB, Linen, noTpeob,
IHTepecy A0 BUBYEHHHA aCTPOHOMIl, NparHeHHs1 i FOTOBHICTb A0 OMaHyBaHHSA Ta
yOOCKOHarneHHs 3HaHb, yMiHb Ta A40CBIgY AiANbHOCTI.

OuiHot04N piBEHb BOMOAIHHA KOMMNOHEHTAMU NPEeAMETHOT KOMNETEHTHOCTI
3 aCTPOHOMIT BUNTENIO OO0LUINbHO BUKOPUCTOBYBATM KIKOYOBI MOHATTS:

— «3Hae | posymie» — OnNA OUIHKA pPiBHA OBOJIOAIHHA KOTHITUBHUMM

erieMeHTaMn KOMMNETEHTHOCTI;

— «yMi€ Ta 3acToCOBYE» — [ONA OUIHKM PIBHA OBOJSIOQIHHA AiSANbHICHAMM

enemMeHTaMmn KOMNEeTEeHTHOCTI;

— «BUABMNHAE CTaBMIEHHA | OUIHWE» — ONS OUIHKM PIiBHA OBOMNOAIHHS

0COBMCTICHMM KOMMOHEHTOM.

Y4eHb NOBMHEH YMITN:

— CaMOCTINHO BMBUpaTU HanexHe mkepeno iHdopmaduii, 3HaxoauTu
BiANOBIgHY IHGOpMAaLit0, KPUTUYHO OLUIHIOBATWU OTpuUMaHy iHdopmauito Ta i
mKepena, 34incHIoBaTK aHanis iHgopmadii, 1l cuctemaTtmuaadito i knacugikadito,
iHTerpyBaTu oTpuMaHy iHoopmaLito B ocobuctuin ocsig;

— MnaHyBatTm Ta MNPOBOAUTM  CMNOCTEPEXEHHA Ta  AOO0CHiAKEHHSA
aCTPOHOMIYHMX O0O6’ekTiB, npoueciB; 0OpobnATM eKkcnepuMeHTanbHi  OaHi;
3acTocoByBaTu HabyTi HABMYKM B NPOLECI PO3B’A3yBaHHS 3aBAaHb;

— CaMOCTINHO 3[iMCHIOBATN anropuTMiYHY MU €BPUCTUYHY LIASbHICTb Ha
acTpOHOMIYHOMY MaTepiarni, nepeBipsaTM Ta OUuiHIOBaTU pe3ySibTaTu CBOEI
DISINbHOCTI;

— onucyBaTuU acTPOHOMIYHI  fABuLA MOBOK acCTPOHOMIl, i3Mkn Ta
MaTtemaTtumBku, ByayBaTu ixHi isanyHi mogeni, gocnigpkysaTu nobygosaHi moaeni
3a JOonomMoror BiAMOBIQHOrO MarteMaTU4yHOro anaparty, iHTeprnpetysBaTu 3MiICT
OTPUMAaHOro pe3ysribTaTy B TepMiHax A4OCNiAXKyBaHOro rnpouecy.

Buasom cdopmoBaHOCTi OCOBUCTICHOrO KOMMOHEHTY YYHIB MOXYTb ByTu
TaKi OiANIbHICHI XapaKTepUCTUKN:

— YMIHHA  BM3HAQ4UUTU MeTy [OiSnbHOCTI  (340aTHICTb  CTaBUTWM LN,
CNPAMOBAHICTb Ha JOCATHEHHS METW);

— BUWSBIIEHHS 34aTHOCTI NPUAMAaTN CaMOCTIVHI PilLEeHHS;

— CXWIbHICTb MEepeBIpATM W OUIHIOBATUM pe3yribTaTu CBOEI OiASIbHOCTI,
CNiBBiAHOCUTU X i3 NOCTaBNEHUMU LiNAMU 1 OCODUCTUM XUTTEBUM OOCBIOOM;

— BUABJIEHHS OOMUTIIMBOCTI, MidHaBasibHOro IHTEPECY;

— BUWSIBfIEHHS NOTPedbM [0 CaMOCTIMHOrMO MOLWYKY W 3aCBOEHHS HOBUX
3HaHb 3 aCTPOHOMIT;

— CNPOMOXHICTb A0 €MOLINHOro CnpuMMaHHA acTPOHOMIYHMX OO’EKTIB,
3aBfaHb, MipKyBaHb;

— MOBaXHe CTaBNeHHsd [0 OOHOKNACHWKIB, Y4YuTeniB, AOTPUMaHHS
IHTeneKTyanbHOI YeCHOCTi, OB’€KTUBHOCTI, €TUYHUX i HPUOUYHUX HOPM BUKO-
pUCTaHHSA iHpopmauil.

PopMyBaHHA KOMMNETEHTHOCTEN YYHA — Le Ai Ha NCUXiKy i OiIANbHICTb 3
METO HabyTTS HUM NO3NTUBHOIO AOCBIAY NPEAMETHOI AisNbHOCTI.



Mpn copmyBaHHI BigDOYyBaeTbCA TpaHcOpMaLisi KOXHOIO KOMMOHEHTA
npeaMeTHUX KOMMNETEHTHOCTEN (LiHHICHI OpieHTaUil, NpeaAMEeTHI 3HaHHSA, YMiHHS,
HaBUYKM Ta OCOBUCTICHI pucu, HeobxigHi Ana 34iINCHEHHA NpeaMeTHOI
AisiNbHOCTI).

LLlo6 nobynyeBatu QisnbHICTb 3 POpMyBaHHS KOMNETEHTHOCTEN, HEOBXiaHO
OXOMUTU BECb YacoBU NPOCTIp (MWHyre, TenepiwHe, ManbyTHE) OiANbHOCTI
YYHS1: CTEPEOTUNHICTb, YCBIAOMSIEHICTb, NPUCTPACHICTb.

30INCHIOIYN  TaKy  OIANbHICTb,  Yy4UTEN0  acTPOHOMIl  OOUiNbHO
OopraHizoByBaTM  HaBYallbHO-BMXOBHWW  MNpouec, AOTPUMYKYUUCH  HU3KK
nocnigoBHMX eTanis [6].

Mepwunn etan — akTuBi3auis:

— aKTyanisauisl LiHHICHMX OpieHTaUin y4YHIB, NOB’I3aHNX 3 aCTPOHOMIED, Y
CKnagi noyaTKoBOro 0CoOUCTICHOro NpegMeTHOro ocBigy (4OCBiQy 3aCBOEHHSA
npeaMeTHMX KOMMNEeTEHUIW 3 NMpupoao3HaBCTBaA S5-ro Kraci, 9Kk npegmeTty, npu
BMBYEHHI AKOro 3AiMCHIOBanacs nponegeBTuka acTPOHOMIl, CyMiXKHUX NpeaMeTiB
(chismka, maTemaTuka, ximis, reorpadii);

— aKTuBi3auis 3HaHb, BMiHb Ta HaBWYOK Yy CKragi Mo4aTkoBOro
ocobucTicHOro NpeMeTHOro A0CBIAYy Y4HIB.

Apyrnn etan — popMyBaHHS:

— BUAINEHHS NPEOMETHUX LIHHICHMX OpIEHTaAUIN LWAAXOM O3HAMOMIIEHHS
YYHIB i3 3aranbHoOnNpeaAMETHUMM  KOMMETEHUisMM  (MOTMBAUIS BUBYEHHS
npeameTa K CKIagoBol 3aranbHOKYNbTYPHOT NiArOTOBKN);

— YBEOAEHHHA 3HaHb «SKMM OyTuU» (BUOKPEMIEHHS iHCTPYMEHTasbHUX
LIHHICHMX OpieHTauin, WO CMNOHYKalTb YYHIB Ha OBOJIOAIHHA cneundivHUMn
(npeameTHnMmK) cnocobamm  LOiSNbHOCTI Ta PO3BUTOK OCOBMUCTICHUX pwuc,
HeobXigHMX O5151 BUKOHAHHSA NpeaMeTHOT 4iANbHOCTI);

— BBEAEHHS1 HOBMX NPEAMETHUX 3HaHb,

— 03HanoMIieHHs 3 cnocobamu LisiNbHOCTI (3HAHHAMU «SIK OiFaTuU»), SKi
MOXXHa pO3rnsgaTh K «NOTEHUINHI» BMIHHA Ta HAaBUYKM.

TpeTin eTan — npakTuka:

— NpaKTU4He BTINIEHHS 3HaHb (3HaHHA B Ail);

— TpaHCOpMYBaHHA B pearnbHi («KIHETUYHI») BMIHHA Ta HaBWU4YKN Y
npoueci 34iNCHEHHA YYHAMW aKTUBHOI NPaKTUYHOI OiSNbHOCTI.

UeTBepTnn etan — giarHoCTuKa:

— BUWSIBMIEHHS LiHHICHMX OpieHTauin (NO3UTMBHA CMPSIMOBAHICTb CTYAEHTIB
Ha BWKOHAHHA nNpeaMeTHOl AiSNbHOCTI Ta MposiB  BIiANoOBIOHUX OO LbOro
OCOBMUCTICHUX pPUC);

— KOHTPOSIb Ta OUIHIOBAHHA pPIBHA  Cc(POPMOBAHOCTI  NpeaMeTHUX
KOMNeTeHuin Yy4HiB (Buan, dopmn, metoaun, 3acobu, mopeni, Kputepii Ta
BUMIPHUKW).

3aranbHOBIJOMO, WO  KOMMNETEHTHOCTI  (POPMYKOTbCA Ha  OCHOBI
KOMMNeTeHUin, sKi BM3HaA4yalTb HAK Hanepeq 3afaHy couianbHy BUMOry Ao
OCBITHbOI MiArOTOBKM YYHS, LLO MOXe 3a40BOSIbHUTU NPOAYKTUBHY OIANBbHICTL Y
neBHin coepi [4]. He 3Baxarwunm Ha Te, IO 3MICT KOMMETEHLIN 3 aCTPOHOMIl
BU3HAYeHi BMMOramu HaB4varbHUX Nporpamam 3 acTPOHOMIl, MOBHOK MIpO 1X



dopmyBaHHA BiADYBAETHCA 3@ YMOBWU PO3KPUTTSA X CTPYKTYPWU, BCTAHOBIIEHHS
3B’A3KiB i3 3aranbHONPeaMETHUMM | KNHOYOBUMN KOMMNETEHLISMN.

3 meTol (bopMyBaHHS NMpeaMeTHUX KOMMEeTeHUin 3 acTpoHOMIT nopsag 3
KOMMETEHTHICHMM  HeoOXigHO  3acTocoBYyBaTWM  AiSINbHICHUW,  OCOBMUCTIHO
OPIEHTOBAHWUMN, AKCIONOrYHMIA NMiAXoAM OO0 HaBYaHHS.

HisnbHiCHUM nigxig y BWKNagaHHI acTpPOHOMII BuMarae Big y4dutens
DiANbHOCTI 3 BU3HAYEHHSI KOMMETEHTHICTHOI OpieHTaUil pi3HMX opraHisauinHmx
dopM HaB4YaHHSA, 006ip TEOPETUYHUX NNTaHb AS11 CAMOCTIMHOI NIArOTOBKWU Y4HIB,
pPO3pO6KY IHCTPYKLUIN 40 NPOBEAEHHS 3aHATb, KOHCYbTYBaHHSI.

OcobucTicHO opieHTOBaHMIA Nigxia cnpue opmMyBaHHS aCTPOHOMIYHUX
KOMMETEHUIN LUNAXOM FapMOHIMHOIO PO3BUTKY OCOBUCTOCTI YYHs, 30Kpema,
0CODMCTICHMX puc, WO 3abe3nedvyloTb eqEKTMBHICTb AiAfIbHOCTI Ha Yypokax
aCTpPOHOMII Ta B NO3aypOYHUMN.

AkcionoriyHun nigxia nepenbavae 3acToCyBaHHA METOAUYHUX MPUAOMIB
ANA BU3HAYEHHS UIHHICHMX OpiEeHTaUiM Y4HIB, (POopMyBaHHSA MOTMBALIW, SKi
3aKpinmoTb OCOBUCTICHO 3HAYYLLUMA CEHC HaBYaribHUX A, CTike NO3UTUBHE
CTaBfIEHHA OO aCTPOHOMIYHMX 3HaAHb SIK BaXXNUBOro pakropa KynbTypHOro Ta
€KOHOMIYHOro po3BUTKY CYCMifibCTBA.

Baxnueoto  ymoBOKO  edeKTMBHOCTI  (popMyBaHHSA npeamMeTHUX
KOMMNETEHTHOCTEN € HAdABHICTb BiANOBIAHOI MaTepianbHOI 6a3un: 3abe3neveHicTb
npunagamun (Teneckornom, KOMMIOTEPHOK TEXHiKow), mogensamn (rrnobycom
30psiHOro Heba, Tenypiem), KapTor 30psiHOro Heba, Tabnuusmu, potorpadismm
Towo. 3a uiel ymMoBM BeOeTbCA  MNOWYK  HaBvamnbHOI  iHpopmauil,
BiANPaLbOBYOTLCA NPeAMETHI BMIHHA Ta HaBUYKWU, 34IMCHIOETLCH OOCNigHMLbKA
AISANbHICTb YYHIB.

dopmytouM Ta po3BMBaAKOYM MNpeMeTHY KOMMETEHTHICTb 3 aCTPOHOMIl,
HeoOXigHO BpaxoByBaTW, WO BOHa 3abesnevyyeTbCa npeaMeTHO-rany3eBuMn
KOMNETEHTHOCTSAMM  OCBITHbOI  ranysi  «[1pupodo3HaBCTBO», TakMMKU  SK
HaB4asibHO-Ni3HaBasibHa, MeTOOrorYyHa, eKkcriepuMeHTarnbHa, OOocnigHuuUbKa,
Ta KOMMNETEHTHICTb PO3B’sA3yBaTN aCTPOHOMIYHI 3aaadi [5].

HaBuyanbHoO-ni3HaBanbHa KOMMETEHTHICTb nepenbadyae  OBOMOAIHHA
OCHOBHMMW HayKoBUMWU dpakTamu i pyHOaMEeHTanbHUMKU igesmun, Ak gatTb
3Mmory OO6rpyHTOBaHO nigdinTM [0 34incHeHHs obpaHoro Buay AOiSSIbHOCTI.
Pesynbtatom HabyTTs gaHOI KOMMNETEHTHOCTI € 3HaHHA CcnocobiB BiATBOPEHHS
3MICTYy OCHOBHWX €NEMEHTIB aCTPOHOMIYHUX 3HaHb, BWKOPUCTaAHHSA HabyTuX
3HaHb MpU MOACHEHHI aCTPOHOMIYHUX ABULL, PI3HUX mKepen iHdopmauil Ans
MNOLYKY HOBUX [JaHuUX, MPOBEOEHHA aHanidy, CUHTe3y Ta MnepekogyBaHHSA
onpauboBaHol iHpopmaLil.

KoMneTeHTHICTb po3B’sidyBaTu aCTPOHOMIYHI 3agadi gonomarae cknagatu
Ta po3B’A3yBaTW Pi3Hi TUNW aCTPOHOMIYHMX 3agay. Pe3ynbTtatom HabyTTa AaHol
KOMMNETEHTHOCTI € YyMiHHA 6aunTn B NPUPOAHMX fABMLLAX 3afaudHi cuTyauil Ta
cnocobu po3B’A3yBaHHA PI3HMX TUMIB 3aday, cUcTeMaTuM3yBaTU aCTPOHOMIYHI
3ajauvi 3a posginamu i Tunamy, gasatv isnYHy iHTepnpeTauito MaTteMaTU4HUM
dopmynam, rpacpikam, cnocobam  BU3HAYEHHA  QIBUYHUX  BENUYMH
aCTPOHOMIYHMX NPOLIECIB.



EkcrnepumeHTanbHa KOMMNETEHTHICTb CNpUsiE PO3BUTKY TOTOBHOCTI [0
CKNnaflaHHA nfiaHy CroCTEPEXEHHA Ta WOro BWKOHAaHHA, BUKOPWUCTAHHSA
acTpoOHOMiIYHOro obnagHaHHs Ta BUMIpHOBaribHMUX 3aco0iB 3 METOK BU3HAYEHHS
Gi3NYHNX BESTUYNH.

JocnigHuubka KOMNETEHTHICTb 3abe3neyye ycrix y 3acTOCyBaHHI MeToaiB
HayKOBOro [OCIIIKEHHS, BUKOHaHHI 3aBOaHb [OCIIOHMUBKOIO Xapaktepy,
po3pobui i 3axucTy [OOCRIOHULLKMX MPOEKTIB Yy ranysi acTPOHOMIl, YMiHHI
obupatn TOM MeTod AOCNIIKEHHA, SIKMA AOOUISIbHO BUKOPUCTOBYBATU MNpwU
pPO3B’A3aHHI MOCTABIEHONO 3aBAaHHS, a TaKOoX OuiHBaTU eqEKTUBHICTb
obpaHoro metoay.

HasBHICTb MeToaonoriYyHOI KOMMETEHTHOCTI CBIAYUTb MPO OBOMOAIHHA
YMIHHAM 0BupaT KOHKPETHUA MeTO4 acCTPOHOMIYHOIO AOCHIAKEHHS, SIKUK
AOUISTbHO BUKOPUCTOBYBATU MNPU PO3B’A3aHHI NOCTaBIIEHOro 3aBAaHHSA, a TakoX
OLiHIOBaTN edpeKTUBHICTb 0BpaHoro metoay.
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3.puHiok O. C. dopmyBaHHA NPUPOOHMYO-HAYKOBOI KOMMETEHTHOCTI
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npupoaHuyo-Haykosol ocBitTM / O. C. [puHIOK — pexum [JocTyny:
http://lib.iitta.gov.ua/4293/1/Grynyuk _O. Formuvannya_pryrodnycho-
naukovoji_kompetentnosti 2013.pdf
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CTapLlol LUKOMKN y Mpoueci HaB4vasnbHOI MPakTUKK 3 qoisnkn: aBTopeq.
anc. Ha 3000yTTa HayK. CTyneHa kKaHa. ned. Hayk: cnyy. 13.00.02
«Teopia Ta MeToguka HaBYaHHA (isumka) / H.O. €pmakoBa -
Kiposorpaa, 2012. — 20 c.

6. Pogurina |. ®opmyBaHHA OCHOBHMX TIpyn KOMMETEHTHOCTEN YYHIB:
npoaykTuBHe HaByaHHa / |. PopgwuriHa // [dupektop Lwkonu, niueto,
rimHasii — 2006. — Ne1 — C. 27-31.



OpraHi3auifa cnoctepexeHHs1 He6eCHMX CBiTUN
B YMOBax aCTPOHOMIYHOro MmangaH4ymka

Kowonna mumpo Bacunbosuy
AepXXaBHUN NMPOdEeCiNHO-TEXHIYHUW HaBYanbHUW 3aknag,
«[1yTUBNbCLKUI NPOGECINHNI NiLEen»

BuxigHiM MOMEHTOM HayKOBOro Mi3HAHHSA € CMNOCTEPEXEHHA PI3HUX
00’eKTiB i NpPUPOAHUX MNPOLECIB, AKI MOXYTb 34INCHIOBATUCb AK 3a LOMOMOIOH0
opraHiB 4yTTiB, TaK i 3a OOMOMOrOK Pi3HUX MpuragiB Ta IHCTPYMEHTIB, O
PO3LLMPIOIOTL  MOXIMBOCTI OpraHiB  crnpunHATTA. besnocepegHbo 4M  3a
AOMOMOroK cneuianbHUX MNPUCTPOIB: E€NEeKTPOHHUX MIKPOCKONiB, Terieckonis,
pagioTeneckonis, iHWWUX BUMIpIOBaNbHUX MNpunagiB — AOCMIgHWK crocTepirae
NAVH TUX YU IHLWIUX NPUPOLAHUX MPOLECIB.

Ha novaTky gBaguatoro ctonitta 6yno BigkpuTo poswmpeHHs BcecsiTy.
| 3 KOXKHUM HOBMM aCTPOHOMIYHUM BIOKPUTTAM nepen Hamu pO3KpUBAETLCA CBIT
Bce OinblU AVBOBMXHUN, T HE3BUYAWHUIA.

3 UbOro BUMMMBAE LIO BUBYEHHSA i PO3KPUTTA Bce Oinbll HEMMOBIPHOIO
HeMunHyye. BcecBiT HenepeabayyBaHUn Ta 3aragkoBUKW, OCKISTbKM | CbOrOAHI Ham
€ L0 BMBYaTKU Ta cnocrepiraTu.

ACTpOHOMISi Mae €eBOMOLUIMHUA XapakTep, 0OYMOBMEHNA €BOSIIOLIED SK
okpemux HebecHux Tin, Tak i BceciTy B uinomy. BoHa TiCHO nos’dA3aHa 3
AEAKUMU IHLWNMN PyHOAMEHTaNbHUMN HaykamMn. 30Kpema B aCTPOHOMIT LUMPOKO
BUKOPUCTOBYKOTb METOAN QDi3NKN, MaTeEMATUKK, XiMil Ta iHLLMX HaYK.

OcobnumBIiCTIO aCTPOHOMIT Y MOPIBHAHHI 3 IHWMMKW HaykaMn € Te, WO — ue
nepeBaXHO CrocTepexHa Hayka, 60 Mawmke BCi 06’ektm 11 gocnigXKeHb
nepebyeatoTe 3a Mexamm 3emni. OgHak  MOXIMBOCTI  aCTPOHOMIYHUX
crnocTepexeHb 0OMeXeHi HaTypanbHUM XOA0M MPUPOAHUX MPOLECIB.

MnTaHHaIMKU  MEeTOOAMKM  MPOBEAEHHST  HaBYalbHUX  aCTPOHOMIYHUX
cnocTepexeHb 3anmanucsa b. A. BopoHuoB-Benbaminos [2], |. A. KnumuwivH [3],
[. I Kpadko [4], M. T1. MNpuwnsk [5].

OcobnmBOCTI aCTPOHOMIYHUX criocTepexeHsb [1].

1) CnocTepexeHHa € nacvBHUMM W iHOAI MOTPebyTb OyXe TpuBanmnx
CTpoKiB. M1 HE MOXEMO aKTUBHO BMnAMBaTW Ha HebBecHi Tina, cTaBuTK gocniau,
AK ue pobnatb y isudi, OGionorii. TinbkM KOCMOHaBTMKa fana B LbOMY
BiAHOLLEHHI OesiKi MOXKINUBOCTI.

2) Mu cnocTtepiraeMo nonoXxeHHs HebecHUX Tin Ta X pyx 3 3eMni, gka Tex
nepebyBae B cknagHoMmy pyci. Hanpuknag, konm y Hac 3UMMOBUW OEHb, Y
MiBoeHHIM AMepuLi NITHA HiY, | HABNAKW.

3) Mig yac crnocTtepexxeHb BUKOHYKOTBLCH KYTOBI BUMIPIOBAHHSA | BXe 3 HUX
pobnsiTb BUCHOBKM NPO MiHiNHI BigCTaHi Ta po3Mmipu Tin. BumiptoBaHHSA BUCOTM,
KyTOBOI BifgCTaHi npeameta abo cBiTMNa Big4 TFOPU3OHTY BUKOHYKOTb 3a
A0MNOMOroro Teoforita.

4) Yci cBiTMNa HacTiNbKM ganeki Big Hac, WO Hi Ha OKO, Hi B Terieckon He
MOXHa BU3HAYUTU, FKe 3 HUX Bnvxkye, sike aani. Bci BOHM 34al0TbCA OAHAKOBO
naneknmun. HiameTtpu CoHus i Micaus B KyToBin Mipi ana Hac ogHakosi — 1/20, a



B NiHiMHMX mMipax CoHue 6inbwe, Hik Micaub, 3a giametpom npndnmsHo B 400
pas, ane BOHO Y CTiflbKM X pasiB Big Hac aani.

BapTo 3BepHyTM yBary i Ha Te, WO KOXeH crnocTepirady po3pobnsie
0CcoBUCTI NpUNoMK, SKi BpaxoBYKOTb OCOBSIMBOCTI MOro Micus CMNOCTEPEXEHD,
po3TallyBaHHA HebeCHMX Tin Ta TexHIYHEe OCHAaLLUEeHHs, sike B 3HauyHin Mipi
3anexuTb Big MaTepianbHOro JOCTaTKy criocTepiraya.

[1o TOro X crnocrepiray 3aBXam BU3Ha4vae, LWo came BiH Byae crnocTepiratu
Ha nepenoaHi CrnocTepexXeHHs. BpaxoByoun gaHi aCTPOHOMIYHOIO KarneHgaps,
po3MilleHHa 3emni Ha opbiTi Ta iHopMauilo, OTpUMaHy 3 CYNyTHUKOBUX
Teneckonis, MOXXHa B4aCHO CMPOrHo3yBaT BUOUMICTb TOrO YK iHWOro o6’ekTa.

Kputepismun Bnbopy ob6’ekTiB Cnyrye, Sk npaBuno, LWNMpoTa CNOCTEPEXEHD,
MOXIMBOCTI IHCTPyMeHTa CnocTepiraya, MOXINMMBOCTI 30py, a TaKOX Ce30HHa
BUOMMICTb OO’EKTIB Ta piBEHb CBITOBOro 3abpyAHEHHSI HA MICTi CMOCTEPEXEHHS.

KinbkicTb  cniBCTaBfieHHA  UMX  KpuTepiiB  Oyage  piBHaA  KiNbKOCTI
cnocrtepiradiB, TakMM  YUMHOM BUXOOUTD, WO  KOXEH  crocTepiray
NPUCTOCOBYETBLCA 4O CBOIX YMOB.

BaXnnBok 4YaCTUHOK CNOCTEPEXEHb € BEOEHHS CheLianbHOro XypHany,
Ae B 000B’A3KOBOMY Mopsaky PiKCyeTbCs AaTta, 4ac, MICLe CrOCTEpPEXEHHS,
AaHi Npo iHCTpYMeHTapin, 00’ekTK Ta pe3ynbTaTi, a TakoX OLiHKa YMOB Ta nnaH
CNOCTEPEXEHD.

YpisHOMaHITHIOE HaBYasrbHO-BUXOBHUI npouwec, pobuTtb noro
3MICTOBHIWLMM | UiKaBilUMM NpOBeLEeHHA 3aHATb Ha  aCTPOHOMIYHOMY
MangaHumky. CrnocTepexeHHA W OOCIIMKEHHS, SKi  Y4Hi npoBOAATb Ha
MangaH4yuKy, COHYKatoTb IX 4O CAMOCTINHOIO MidHaHHS, BUBYEHHSA Ta PO3YMiHHS
NPUPOLHNX 3aKOHOMIPHOCTEN | NpOoLECIB.

CTBOpEHHA MangaH4yuKa — cripaBa Kronitka, ane pas3oM i3 TUM rnocurbHa
ANs1 KOXKHOro HaB4yanbHoOro 3aknagy. s pobota notpebye He nuwe 3ycunb
BUMTENA Ta Y4HIB, @ W 3anyy4yeHHs agMiHicTpauii o noro obnawTyBaHHsA. He
OCTaHHIK pPOSib Y CTBOPEHHI aCTPOHOMIYHOrO ManjaH4yuMKka MOBWHHI BigirpaBaTu
cami Y4Hi. YCBIiAOMMNEHHS HUMW OCOBMCTOI MPUYETHOCTI OO BaXNMBOI CripaBw,
BUIOTOBIIEHHA OKPEMMX MPUCTPOIB BIIACHOPYY, CNPUSATUMYTb KpaLlin opraHisauii
HaBYanbHO-AOCMIOHULBEKOT pOBOTM Ha MangaH4ymKy.

Mpn BMBOPI Micus pekoMeHOYeTbCA Mnepll 3a BCe KepyBaTUCA TakUMU
YMOBaMMU:

1) ropu3oHT MNOBWHEH OyTW BIOKPUTMM ONS  Ornsgy, He  3akpuTum
oyaiBnamu, gepesamun i T. n.;

2) MangaH4YuK Mae po3TalloByBaTUCH K Hanbnwmxkye OO HaB4YarbHOroO
3aknagy;

3) Npoxia 40 HbOro NOBUHEH BYTWN JOCTYNHUM Y SIlOO6UI Yac OHS i HOM.

HaBiTb, SKWO MOXMMBICTb CTBOPUTU MaWdaH4YuK 3 BUOUMUM Y BCIX
HanpsamMkKax HeboM BIACYTHS, TO AOCTATHLO, WOO 3 HbOro Byno BUAHO NiBAEHHY
NONOBUHY Hebocxuny i, OBOB'AI3KOBO, Ty YacTMHY MIBHIYHOI MOMOBUHKU, f€
3HaxoauTbes [NonapHa 3sipka.

MangaHunk 6yayioTb [OoCuTb npocTtopum, wWo6 Ha HbOMy Morna
nomictutucsa rpyna B 30 oci6. Takox A0 Micusa CnOCTepexeHHs1 cnif nNpoBeCcTU
eneKTpU4YHe OCBITNEHHA. 3 MargaHuYnka NoBUHEH GyTW BMXig4 OO HaBYanbHOMO



3aknagy, wob moxHa Oyrio norpitTucsa BaMMKy abo LWBMAKO B3SATM NOTPIOHI aAns
poboTN Nnpunagu.

[MpakTuka nokasye, WO OKpeMi npunagu, aKi nnaHyeTbCA BUKOPUCTOBYBATHU
nig Yac cnocrtepexeHb (THOMOH, COHSYHI FOOWMHHUKKW, eKNiMeTp Ta iH.), AOUiNbHO
BUFOTOBAATU HEe CTauioHapHUMW, a MepeHOCHUMW. 3HiMaHHS npuragis Ha
nepiod, Konu gocnigu i cnoctepeXXeHHa He NpoBoASATbCA abo MOoroAaHi yMoBM €
HECNPUATIMBMMK, [O3BOMSE YTpUMyBaTM oOONagHaHHS B HaNeXHOMY CTaHi
NpOTArom TpMBanoro nepioay.

OueBnaHO, WO CNOoCTepPEeXeHHs Ha MarngaH4ynKy 3abesneyyoTb HanKpalli
yMOBU ONa (popMyBaHHS acCTPOHOMIYHOI KOMMETEHTHOCTI YYHIB, CNpUSOTb
3MILHEHHIO iHTepecy 40 BMBYEHHS aCTPOHOMIl.

INlitepatypa:

1. Anekcangpos FO. B. ACTpOHOMISt: iCTOPMKO-METOAOSNOrNYHNA Hapuc /
HO. B. Anekcangpos. — K.: Copepa, 1999. — 159 c.

2. BopoHuoB-BenbsamuHoB 6. A. MeTtoamnka npenogaBaHuUsi aCTPOHOMU B
cpegHen wkone: [nocobwe pgns yuutensa] / Bb. A. BopoHuoB-
BenbsmiHoB, M.M. [laraes, A.B. 3acoB n gp. — 2-e y3a., nepepab. — M.:
[NpoceelweHne, 1985. — 240 c.

3. KnumunwmnH |. A. AcTpoHOoMIs: nigpyd. [A4ns 3aranbHOOCBIT. HaBY. 3akrn.] /
l. A. Knumnwmn, |. ' Kpsyko. — K., 2002. — 231 c.

4. Kpsiuko l. 1. MogentoBaHHS HaBYalnbHUX aCTPOHOMIYHUX
cnocTtepexeHb: [MeTtoa. nocid. ansa suntens] / I. IN. Kpsayko. — K.: Hawe
Hebo, 2011. - 20 .

5. Mpuvwngak M. T1. ActpoHomia. 11 knac: [kHura pana suvtens] /
FO. B. AnekcaHgpos, A .M. peubknin, M. I. Mpuwnsk. — X.: Becrta:
BunaoasHuutBo «PaHok», 2005. — 256 c.

dopMyBaHHA eKCnepuMeHTarIbHOI KOMNEeTEeHTHOCTi Y4HIB
Ha ypoKax acTpOHOMii

MaweHko OnekcaHdp Bacurnbosuy
KociBLmHCcbKa 3aranbHOOoCBITHA wkosna |-l ctyneHis imeHi Jleci YkpaiHku
CyMcbKOI panoHHoI pagu

ACMpPOHOMISI KOPUCHa,

aoxe 8oHa niOHocumb Hac Had Hamu caMumMu;

80Ha KopucHa, moMy W0 80Ha 8e/1UYHa;

B80Ha KopuUCHa, adXe 80Ha rpekpacHa.
A.llyaHkape

ACTpOHOMISi — ofHa 3 HangaBHILWMX HayK, WO 3apoaunach i3 NpakTUYHUX
noTped noanHu 1 baxxaHHA NisHaTU OOBKINNA.

MeTol BUMBYEHHSA aCTPOHOMII B 3arasfibHOOCBITHIX HaBYanbHUX 3akfagax €
He TiNbkM (OPMYBaHHSA 3aranbHOKYNbTYpPHOI KOMMETEHTHOCTI, HayKOBOro
CBITOrNA4Y Ta OCHOB CUCTEMW 3HaHb MNPO METOAW W pe3ynbTaTh BUBYEHHS
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3aKOHIB pyxy, quisndHOT Nnpupoaun, esontouil HebecHux Tin Ta BeecsiTy B Winomy,
a 1 bopmMyBaHHsI eKCnepMMeHTannbHOI KOMNETEHTHOCTI.

dopmMyBaHHSA ekcnepuMeHTanbHUX YMiHb Y4HIB 3 aCTPOHOMIT BiabyBaeTbCs
Nig 4Yac BMKOHAHHA MPaKTUYHUX POOIT, NPU O3HAWOMIIEHHI 3 aCTPOHOMIYHUMM
npunagamMmu i NPoBeAEHHI aCTPOHOMIYHUX cnocTepexeHb. MeToq cnoctepexeHb
B aCTPOHOMIi € OQHNM 3 OCHOBHWX METOAIB BUBYEHHS Npupoaun. [ns BUBYEHHS
aCTPOHOMIl  LUKINbHI  aCTPOHOMIYHI  CMOCTEPEXEHHA MalTb Take came
NPUHLUMMNOBE 3HA4YeHHA, SK AeMOHcTpauil n nabopaTopHi poboTn y isnui.
CnoctepexeHHs B acTPOHOMIT MOAINATb Ha OEMOHCTpaUilHi, HaByanbHi Ta
HayKOBO-A0CHIAHI.

LLIKiNbHI aCTPOHOMIYHI CMOCTEpPEXeHHS SaloTb 3MOry O3HaMOMUTU YYHIB 3
SABULLAMM, SKi HEOOXIiAHI ANA BUBYEHHSI aCTPOHOMIl, | 3abe3neunTtn hopmMmyBaHHS
B Y4YHIB eneMeHTapHUX MpPakTUYHUX YMiHb | HaBMYOK B OpPIiEHTYBaHHI 3a
HebeCHMMKN CBiTMNAaMM Ta B HAWNPOCTIUMX aCTPOHOMIYHMUX BUMIPIOBAHHSX.
ACTPOHOMIYHI CNOCTEPEXEHHS NIOBULLYIOTL B YYHIB 3auiKaBSieHICTb NpeaMeToM,
BUKINNKaOTb NOTPeByY B 3HAHHAX, CNPUSOTb CBIGOMOMY M MiLLHOMY OBOJSIOAIHHIO
MaTtepianom, HagalTb NEPEKOHNNBOCTI CPOPMOBAHUM MOHATTSAM Ta sSBULLAM.

CnocTepexeHHs1  MOXHa  3[4iMCHIOBATU  HEO3DPOEHMM  OKOM  Ta
BMKOPUCTOBYBaTU BIignoBigHi npunagu: 6iHOKNi, Terneckonu, ChnekTPOCKOnMM,
doToanapart Ta iH [3].

[MepwnmMm acTPOHOMIYHUM MPUNAZoOM MOXHA BBaXaTu BepTUKarnbHY
XepanHy, 3akpinneHy Ha ropus3oHTanbHOMY MangaHymky — rHomoH (Puc. 1).

A
U~
1%
DVQ
B

FHOMOH
Puc. 1. BusHauyeHH4a
KyT BMUCOTW COHLIA .
Nigwuiy Haj\ rOPU3OHTOM KyTOBOI BUCOTM CoHUS 3a
& A JOMOMOror rHoMoHa

TiHb Big rHOMOHA

BiH npu3sHadeHun Ons  BU3HaAYeHHs KyToBol BucotM CoHus Hag
rOPU3OHTOM, ab0 BUKOPUCTAHHS SIK COHSAYHUI roanHHKK (Puc. 2)

Pwuc. 2. [HOMOH

LLle MNMTonemen B cBOIN poBOTi onMcaB Taki aCTPOHOMIYHI IHCTPYMEHTU SK
apMinsipHy cdpepy (A58 BM3Ha4YeHHs1 koopauHaTt ceitvn) (Puc. 3) , actponsbito
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(ONs BM3HaAYeHHs WKUPOTWM | OOBroTM B acTpoHOMIil Ta Hasirauii) (Puc. 4),
KBaZpaHT (4119 BU3Ha4YeHHsA Bucotu ceitun) (Puc. 5).

e 4 | %

(2 UM t S AW

[ ?ﬂl-’}‘ T
AR

Puc. 5. KeaapaHT Puc. 5. KsagpaHT

Takun npunag sK CeKkCcTaHT BM3HA4Yae KyT MK [BomMa HebeCHUMMK
ceiTunamu (Puc. 6).

Puc. 6. CekctaHT Puc. 7. Pamka ans
3amarnboBYyBaHHs Cy3ip'iB

Y wWwkinbHOMy KabiHeTi acTpoHOoMmii BaaHoO MaTtu i NPOCTi npunagu, SKi
MOXHa BWUIOTOBUTUM BracHopydy [4]: pamMka Ans 3amManbOBYBaHHA Cy3ip’iB
(puc. 7), kyToMmipHi npucTpol xe3n Akoba (puc.8 ) Tta Bucotomip (puc. 9),
COHSAAYHUM roanHHKK (puc. 10), 3opsaHa ykaska (puc. 11).
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Puc. 8. XKean Akoba Puc. 9. BucoTtomip

Puc. 11. 3opaHa ykaska

Puc. 10. CoHSI4HI roanHHUNKN

PamMka onsa 3amanboByBaHHS Cy3ip’iB — Lie AepeB’siHnin OpYCOK JOBXMHOM
60 cm, Ha ogHOMY KiHUi SIKOro npuKpinneHa pamMmka, a Ha gpyromy — Bisup. Y
paMKy BCTaBnslOTb CKMAAHY MNAACTUHKY, Ha $IKY HAHOCUTbLCA CiTKa, WO AinnTb
crnocTepeXyBaHe rnosfe Ha KBagpaTuKu, NOSErwyym 3amManboByBaHHS Cy3ipiB.

Mnowa pamkn noBnHHa 6yTn gocTaTHLOMO, Wob oxonuTn BCe cy3ip’a (100 — 150
KBagpaTHUX rpagyciB). [Mo3Hayknm Ha ckni MOXHa pobuTtu doriomactepom, a
3roloM MarsitoHOK NepeHecTn Ha nanip.

XKean Akoba cknagaeTbCa 3 OOBroi NiHIMKKM, Ha $IKy HaHeCeHO LWkany i
npukpinneHo Bi3up. o niHinyi Moxe pyxaTucb nepeknagunHa. JliHinky HaBoaATb
Ha ogHe HebecHe CBITUIO, MiCAS YOro NepeknaguHy nepecyBarTb OOTU, MOKK
OOMH 11 KiHeUb He MnoKaxe HanpsiM Ha iHwe cBiTuno. llicna yoro no Lwikani
BM3HA4YalOTb KYT MK HebeCHUMM cBiTUNaMU. AKWO KyT AOyXe BENUKUKW, TO
BMKOPUCTOBYHOTb [Ba KiHUSA NepeknaguHu.

Bucotomip — ue oaMH 3 HaWNPOCTIWKMX KYTOMIpHUX npuctpoiB. BiH
CKnagaeTbCa 3 OepeB’siHOl MiHiMKn, Ao gakol 3 BOoKiB 3akpinneHo Bisupu. [o
NIHINKX  MPUKPINMEHO 3BUYaMHUW  LUKISTIbHUA TpaHcnopTup | BuUcCOK. [lpunapg
PO3MILLYIOTb Ha MigCTaBLi, WO Mae Bicb obepTaHHs. [MoanBMBLUMCE Ha CBITUIO
Yyepes Bi3Mpu, 3a TPAHCNOPTUPOM BU3HAYAEMO BMUCOTY CBiTUIA Hag ropu3oHTOM.

30psiHa ykaska BKa3ye [MOMOXEHHS MEBHOI 30pi, NNaHeTU YM iHLIOro
ceBiTuna. BoHa cknagaeTtbcs 3 TPbOX OEpeB’siHMX, NapanesibHO PO3MiLLEeHUX
BI3UPHMX MNSIAHOK, CKpinneHnx asoma 6pyckamun. bpycku ¢apbytoTb y HOpHUN
KOMip, a Bi3WpPHi NNaHku - y 6invn. MNpuuinMeLINCL OAHIEID i3 NIAHOK Ha 30PH0, MU
OpiEHTYEMO B TOMY CaMOMy HanpsiMKy iHWi. Lle gonomoxe y4yHsam nobauntu
BKa3aHUN 06’eKT.
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3rigHO WKIiNbHOT NporpamMu 3 acTPOHOMIl YYHi MOBWHHI HE TiNbKW 3acBOITH
NeBHY CyMy 3HaHb, a TakKOX HalbyTW neBHUX YMiHb | HaBW4YOK, a came:
OpiEHTYBaTUCA Ha MICLEBOCTi 3a [OMOMOrol HebGeCHUX CBITUII; crnocTepiratu
3MiHy BMrngagy 3opsiHoro Heba BNpoJoBXK POKY; KOPUCTYBATUCH PYXOMOKO KapTOHo
30pAHOro Heba i LWKINbHUM acTPOHOMIYHMM KaneHgapeM. Npu uboMy NOTPIGHO
AoTpumMyBaTUCb nNpaBun 6e3nekn CcrnocTtepexeHb 3a AOMOMOroK Terneckona,
ocobnmeo npu crnoctepexeHHs 3a CoHueM. [Mo-nepwe, ameutuca Ha CoHue
MOXHa B Tereckorn, Wwo Mae cBitTnodinbTpuy i giadgparmu, wobd He ocninHyTu B
pesynbTaTi CBITNIOBOro Oniky!

[Mo-gpyre, npu npoekTyBaHHi 300paxeHHs CoHus Ha ekpaH noTpibHO
yepe3 KOXHi 5 XBUNWH poBUTKM NepepBu B CMOCTEPEXEHHSAX Ha 2-3 XBUIUHW,
Wwob He TpicHynNn niH3M okyndpa. Ti X 3anobikHi 3acobwm noTpibHO
3acTtocoByBaTM nNpu  pobOTi 3  OKynsApHMMKM  cBiTnodginbTpamu.  [pu
cnoctepexeHHi CoHuss Haumbinblw  3py4yHO 3acTOCOBYBaTUM  OO'€KTUBHUN
CBITNOMINLTP B MNOE€dHaHHI 3 Aiaparmotlo: BiH Habarato Kpawe 3axuuae
Teneckon Bif neperpiBy i He NneperpiBacTbLCS cam.

AKWO € MOXIMBICTb MPOBOAUTU  CMOCTEPEXKEHHST i3  3aTEMHEHOro
NPUMILLEHHSA, HanNpuKnag 3 KnacHoi KiMHaTU 3 TEMHUMW LUTOPaMKU Ha BiKHaX, TO
Heto Tpeba ckopuctatucd. [llepen nNoYaTKOM CMOCTEPEXEHHSA MPUMILLEHHS
NPOBITPIOIOTL 3 BIOAKPUTUMKU BikHamMu 15-20 XBUNWH oA 3BEOEHHS 40 MiHIMyMy
NOBITPAHMX MOTOKIB, WO BUHUKAKOTL Bif PIi3HULI TeMmnepaTtyp BCEpPenuHI | 30BHI
npUMiLLeHHA. «ACTPOHOM amBUTLCA Ha COHUe [Ba pa3v Yy XUTTI — NpaBuM i
NiBMM OKOM», Came TakuW 3MN1i XapT € B NEKCUKOHI NtobuTenis acTpoHoMii. |, sk
Oyab-SKUIA IHWWIA XapT, BiH Mae NneBHUW ceHc. TpuBane cnoctepexeHHa CoHus
I'IpFIMI/IM 30pOM HeraTMBHO BNIMBaE Ha 3ip.

"‘ Puc. 12. CnocTtepexeHHs1 3a
' CoHuem

[ouinbHi Taki 3acTepexeHHs, ski 306paxeHi Ha puc. 12.

— Hikonn He HaBoabTe onTuYHI npuvnagn Ha CoHue, SKWO TiNbKNM BOHU
OS5 UbOro crneujianbHO He Npu3HayeHi!

— CrapanTecb He KOHLEHTPYBATU HIiYMM He 3axuiieHun nornag Ha CoHue
TpmvBanum 4yac.

— CoHuesaxuncHi okynapm He € 3acobom ansa cnoctepexeHHst 3a CoHUeM i
BMKOPUCTOBYBATU X AN LUbOro HeedeKkTUBHO, i HaBiTb HebeanevHo. HeBmnanme

14



ynbTpacdioneTtoBe MNPOMIHHA, AKe MOXe HaHeCTM LUKOAY CiTKiBLUi O4Yen, He
3aBXau 3aTPUMYETBLCSA TaKUMU OKYNsipaMmu.

— KarteropmnyHo 3ab0pOHEHO BUMKOPUCTOBYBATU OKYMSIPHI COHSIYHI QuinbTpu
6e3 anepTypHoro qoinbtpa. Takui inbTp 3HaxoanTbCa GnM3bko BiNa dokyca
Teneckona, ToO6TO 3a NiYeHi CEKyHAM BiH HarpiBaeTbCA 40 BMCOKOI TeMnepaTypu
| NpocTO TpickaeTbcs. BigomMo Hemano Bunagkis, Konn Taki goinbTpu TpicKanucb
NPSAMO Nif Yac CrnocTepexeHb, a CrnocTepirayy AMBOM yaaBanoch 30epertu 3ip,
IHCTUHKTMBHO NpuOpaBLUX rosfioBy Big raps4oro rnoTOKY MPOMeHiB. Xouya, nicns
LbOro BMHUKanNu nesHi HENPMEMHOCTI 3 oYMMa.

ACTPOHOMIYHI CNOCTEPEXEHHS, SKi MOXXHA MPOBECTU HEO3OPOEHNUM OKOM.

1) CnocTepexeHHs1 cy3ip 1B, AckpaBux 3ip, nnaHeT i Micaus.

2) BusHa4yeHHs BUCOTU CBITU.

3) BuBYEHHS BUOMMMX PyXiB CBITUI.

4) CnocTepexxeHHs METEOPHMX NOTOKIB.

Cnig 3asHaumtn, wo Micsaub Kpawe crnoctepiratv y | uBepTi (ToAi WiTkKi
00 €KTM Ha NOro NOBEPXHi i BiH MPY LbOMY MEHLL SICKpaBWi, LLIO MEHLLIE 3aBaXae
CMOCTEPEXEHHIO 3a iHWUMK 06 ekTamm).

[na nnaHyBaHHA aCTPOHOMIYHUX CNOCTEepPeXeHb BUKOPUCTOBYHOTh LLIOPIYHI
BUMNYCKN aCTPOHOMIYHUX KaneHgapiB, Ae BKasaHi faTu neBHUX nogin [2].
Hanpuknag, y 2014 poui BigbyayTbCa YOTUPU 3aTEMHEHHSI — OBa COHSYHUX
(kinbLenoaibHe Ta 4YacTKoBE) i ABa MOBHMX MICSAYHMX, AKi B YKpalHi He OyayTb
Buaumi. [latn 3atemMHeHb: 15 KBiTHA (Mica4vHe), 29 KBITHA (COHSAYHE), 8 KOBTHS
(micsiyHe), 23 XKOBTHS (COHAYHE).

OciHHe piBHOAEHHS: 23 BepecHs, 2 rod. 29 xB. [Mo4aToK OCEHi

Hanpuknag, ons sepecHs:
dasun Micsaus: | uBepTb — 2 BEpeCHS

nosHun Micsub — 9 BepecHs
OCTaHHs YBepTb — 16 BepecHs
HoBuM Micsiub — 24 BepecHs
BuanmicTb BeHepa (ypaHui)
nnaHer: Mapc (yseuepi)
FOniTep (ypaHui)
CaTypH (yBeuepi)
HenTyH i YpaH (ycto Hiy)
MeTeopHi notokn: T[liBaeHHi Taypuon 15 BepecHs — 26 nuctonaga
Makcumym — 1 nuctonaga

JleoHign 17-18 nuctonapa
(o 40 meTeopiB 3a roguHy)
Feminign 13-14 BepecHs

(no 100 meTeopiB 3a roguHy)
3a nporpamol akagemivyHoro piBHA i piBHS cTaHgapTy nepeabadeHo
BMKOHAHHS OJHIEl NpakTU4HOI pobOoTH, MPOMINIbHOrO PIiBHA - M ATb POBIT.
BaxxaHo npoBecTn npakTnyHy poboTy 3 BUBYEHHS BUrNAQY 30psiHOro Heba. [nsa
LibOro NOTPIOHO HAaBYMTUCE KOPUCTYBATUCS KapTOK 30psHOro Heba.
MpyHUKMN poboTK 3 KAPTOLO NondArae y Tomy, Wob CyMiCTUTM NOTPIOHMI Yac
Aobu Ha HaknagHoMy Koni 3 AaTO CNOCTEPEXeHHs Ha kapTi. [pu ubomy B
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OTBOPI HaKNagHOro Kpyra, LWo 306paxye ropnsoHT, byayTb BUAHI Ti Cy3ip’q, siKi B
Lier Yyac 3HaxoasTbCA HaL rOPU30OHTOM.

[eTanbHO npaBuna KOPUCTYBaHHS PYXOMOK KapTow 30psiHOro Heba

OMMCaHO Y WKIfIbHOMY aCTPOHOMIYHOMY KarneHaapi.

[ns NpakTUYHOro BUKOPUCTAHHS KapTW HEOOXiAHO BU3HAYUTU CepeHin

COHSIYHUI MicLieBUIt Yac: BauMky — T,, = T, — 2% + 4;

BRiTky — T,, = T, — 3" + 1,

Ae A — goerota micusa cnoctepexeHHsi, T, — KUIBCbKUI Yac.

N =

289

10.

11.

12.

Ne1

3aBOaHHS:

BusHauTte koopanHatu 3opi Peryn, Kanenna, Cipiyc.
3a KoopauHatamu BM3Ha4dTe, WO uUe 3a 30pA? (a=5roml12xe, o= —8°;
a=13rog27xe,0=—-10% a=7rog31xe, g =329
Bu3HauTe ekBaTOpianbHi KOOpAUMHATU | B AKMX CY3ip’siX BOHW 3HAX0OATbCS:

A) TOYKM BECHSIHOIO PIBHOOEHHS;

B) TOYKM 3MMOBOrO COHLECTOSIHHS;

B) CoHus 12 OBTHS.
BusHauTte Bng 3opsiHoro Heba Ha cborogHi i Yac 10 rog 30 xB. BkaxiTb 30pi
SAKUX CY3ip’IB CXOOATb, AKNX 3aX04ATb, AKi KyJIbMiHYIOTb, SIKi TOBNN3Y 3eHITY)
BusHauTe cysip’q, AKi B HaLwWin MiCLEBOCTI He 3aX04sTb, a SIKi He CXOa4ATb.
BusHaute pgaty konu 3ipka ArnbTaip KynbMiHYE Y BepXHIN KyrnbMiHauil B
19 roa 40 xB.
Bu3Haute 0 KOTpin roguHi, cborogHi, 3a cepegHiM COHAYHMM YaCoM CXOQuUTb,
3axoauTb i KynbMiHye 3opa o Lisw.
BuaHauTte Ha cbOrogHi:

A) B sikomy cy3ip’i 3HaxoamTbca CoHLue;

B) yac cxopy i 3axony CoHus;

B) TpuBanictb AHA.
Mpame cxomkeHHs CoHusa 10 rog 15 xB. Aka dAckpaBa 3ipka 3HaXOAUTbCS
no6sm3y CoHua?
BusHaute yac Ha BawoOMy rOAMHHUKY, SAKWO B uUen 4ac 20 XOBTHA 30ps
Cipiyc 3HaxoanTbCAa y BEPXHIii KyrbMiHaLil.
BusHaute, y ki nepioan vacy B poui 3opto Cipiyc MOXHa cnocTtepiratn 3 22
00 23 roauH 3a MiCLEEBUM HacoM.
Ha 17 BepecHs 06 11 roguHi BKaXiTb rOpu3OHTasnbHIi kKoopauMHaTh 30pi
a Jlesa.

Po3B'sa3ku 3aBgaHb

Peryn (a llesa) a=10 rog 10 xB, 5=15°
Kanenna (a BisHnyoro) a=15 rog 20 xB, 8=35°
Cipiyc (a Benukoro lNca) a=7 rog 50 xB, 6=-15°

Ne2 1) B OpioHa

2) a[lisu
3) o bnusHiokis

Ne3 A) B cysipi Pnbu a=0 rog 00 xB, 6=0°
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Ne4

Ne5

Ne6

Ne7

Ne8

Ne9

Ne11

b) Ctpineub a=18 rog, 8=-23°27'
B) Aisn a=13 roa 20 xB, 6=-8°

Yac 10 rog 30 xB Ha pyxoMOMY Kpy3i CymillaemMo 3 BiAnNoOBIiAHOK OaTol,
Hanpuknag 17 BepecHs, Ha KapTi.

Akwo noyaTn obepTaTn HaKMagHUM Kpyr 3a rogMHHUKOBOKD CTPISKOLO,
TO MK nobavmmo, Lo y BUPI3HOMY Kpy3i YacTuHa 3ip 3 ABNsETbCSA (3niBa),
TOOTO CXOAWUTb, a YacTUHa 3HUKaeE (cnpasa) 3axoauTu. [ns gaHoi gatu i
yacy cxoauTb 30psi aTepesiB, a 3axoauTb — B-OpioHa.

Y Npo30pin YaCcTUHI HaKNagHOro Kpyra Ha niHii HebecHoro mepugiaHa
3HaxoauMo 3ipku ,Hanpuknag, aflesa ( BepxHa KynbMmiHauis) i B Leden (
HWKHSA KyrnbMiHauiq). [obnn3y 3eHiTy 3HaxoguTtbes 3ops B Benukoi
Beameanui

Cysip'a aki po3miweHi nobnmay niBHIYHOrO nositoca y Hac He 3axoadaTth(
Mana Begmeauus, Kacciones Towo), a Ti, SKi HiKONM He 3 aBNATbCA Y
NPO30pPOMY Kpy3i Ha 30psiHiN KapTi y Hac He cxoasaTtb ([liBaeHHa KOpoOHa,
Mapyca ToL0)

AnbTtaip — ue a Opna. lNepeMicTUMO HaknagHWi Kpyr Tak, Wwob 3opsa a
Opna 6yna Ha HebecHomy MepuaiaHi | Togi 6a4nmo, wo vac 19 rog 40 xB
Ha HakfagHOMY Kpy3i 3HaXOo4UTbCA Ha AaTi 27 BepecHs.

3ops a [ien — 3axoauTtb: 18 rog 40 xB; cxoauTb: 8 rog 40 XB; KyfibMiHYye
13 rog 40 xB (BepXHSA KyrbMiHaUis)

A) Ha 17 BepecHs CoHue 3HaxoguTbes y cy3ip i [iBu (4epBoHe Koo -
ekninTuka, nepetuHae cysip a [isn)

b) yac cxoay 5 rog 50 xB, yac 3axony 18 rog 20 xB

B) TpuBanicte gHa 18 rog 20 xB — 5 rog 50 xB = 12 rog 30 xB

3a 3agaHolo KoopauHaTow, npame cxomkeHHa Codus 10rog 30xs,
3HaxoAMMO Ha eKkninTuui Micue3HaxomkeHHa CoHus, | nopsag po3MilLeHy
3opto a Jlesa, To6T0 Peryn.

Cymiwaemo HebecHuin mepuaiaH 3 3opeto Cipiyc i 6aummo, wo 20 KoBTHA
Bignosigae 4acy 4 rog 56 xB ( 3a BcecsiTHiM 4acom). Wo6 3HanTu
MicueBun 4ac, Tpeba go BcecBiTHbOro 4acy gogaTtu OOBroTy  Micus
cnoctepiraHHa (gna Cym 3 gosigHuka gosrota A gopisHioe 2 rog 19 xB
abo 340 45',

Tw=T+A=4 ron 56 xB+2 rog 19 xB8= 7 roa 15 xB

CnoyaTKy 3HaxoAuMOo BiAMNOBIAHI 3HAYEHHSA BCECBITHBOIO Yacy:

T, =Twu1-A=22 ron-2 rog 19 x8=19 rog 41 xB

T,=T2-A=23 rog — 2 roag 19 xB= 20 roa 41 xB

3Haxogmmo 3opto Cipiyc i noBeptaemo kpyr Tak , wob Cipiyc
OMVHMBCS Ha MOMEHTI noro cxoay. Toai Yac 19 rog 41 xs Bignosigae aarti
5 ciyHg. [loBepTaeMo HaknageHur Kpyr i po3millyeMo MOro Tak, Lwob
Cipiyc onnHuecst Ha momeHTi 3axoay. Toai Yyac 20 rog 41 xB Bignosigae
naﬂs 25 kBiTHA. OTxe, Cipiyc MoxxHa nobaumTt 3 5 ciyHa no 25 KBiTHS.

["opu3oHTanNbLHMMK KOoopauHaTamu €: H-BucoTta cBiTuna Hag ropu3oHTOM i
A-asnmyT.
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Y nawomy Bunaaky H=50° (BucoTy BianivyoTb B3OOBX BEpTUKana Bif
rOPU3OHTY A0 CBITUNA).

A=17" (a3nmyT Bignivyl0Tb Big TOYKM NIBOHS S Y340BX FOPU3OHTY B
6ik 3axoqy OO0 BepTuKana ceiTuna).

JlitepaTtypa:

1. ActpoHomisi: 11 Kknac.: nNigpyyYyHUK Ons 3arafnbHOOCBITHIX HaBYanbHWUX
3aknapgis: piBeHb cTaHOapTy, akagemMidyHuin piseHb / M. T1. Mpuwnsk: 3a
3ar. pea. A. C. Aukiea. — X.: BugasHnuteo «PaHok», 2011. — 160c.

2. bypomcbknn M.1. LUKinbHWUIA acTpoHOMIYHMI KaneHaap Ha 2010 — 2011
HaB4YanbHu pik / Bypomceknin M.I., PoctyHoB O.T. — «HaykoBuin CBIiT»,
2010 -40c.

3. [1BopakiBcbkun B. ACTPOHOMIYHI cnocTepeXeHHs1 He030poeEHM OKOM //
B. [1BopakiBcbkun, . bonko — ®isnka Ta acTpoHoMmis B wkoni. — 2006. —
Ne 6. — 56 c.

4. Mucnindyk B. CamopobHe acTpoHOMiYHe obnagHaHHS COHsIYHE Kinbue
C. l. Nmasenana / B. MucniHuyk, . Cemenuyk, B. MaweHko // ®isvnka Ta
aCTPOHOMIS B cyYacHin wkoni. — 2012. - Ne 7. — c. 26-28.

5. lNporpamun ansa 3aranbHOOCBITHIX HaBYanbHMX 3aknaais. 10-11 knacwu.
®isuka. ActpoHomis // 36ipHUK nporpam 3 NpodinbHOro HaB4YaHHA AN
3arasnibHOOCBITHIX HaBYanbHUX 3aknagis. — X.: BugasHun4ya rpyna
«OcHoBay, 2010. — 126 c.

BukopuctaHHA nporpamMmHoro 3acoby «Stellariumy»
Ha ypoKax acTpOHOMii

€pemeHko PomaH lNasrnosuy
Morpuubknin HaB4YanNbHO-BUXOBHUIN KOMIIEKC «3arasibHOOCBITHIN
HaBYarnbHWU 3aKknag — OOLWKINbHUMA HaBYanbHUI 3aknaay»
CyMcbKoi panoHHoI pagu

CyyacHa Komm'loTepHa TexHika [dae MOXIMBICTb BMKOPUCTOBYBATU
ANHaMiYHI Modeni acTpoHOMIYHMX 06’ekTiB Ta HebecHux aABuwl. Taki mogeni
AaloTb 3MOry YYHSIM BipTyaribHO CroCTepiratv siBUWa npuvpoan wn rnubwe
BMBYaATN 0cobnmMBOCTI iX nepebiry. MNpuknagom Takoro nporpamHoro 3acoby €
BiNbHMM nnaHeTapin 3 Bigkputum kogom «Stellariumy». [lporpama 3paTtHa
nokasyBaTu peaniCTU4Hy npocTopoBy KapTy Heba, sKy MoxHa OGauunTu
Heo30poeHNM OKOM, Yy BIiHOKMb, Teneckon Ans MNeBHOI MiCLEBOCTI. TakoX €
MOXMMBICTb POBOTM Mporpammn 3 aBTOMaTU30BaHMMKU Teneckonamu. [Mporpama
BiJTbHO PO3NOBCIOKYETLCH, Ta NOCTINHO BAOCKOHASHOETHLCS.

KopoTki MOXNMBOCTIi nporpamuM 3 CcanTy po3pobHUKIB  nporpamu
(http://stellarium.org/).

Hebo:

- Tunosui KaTanor 3 noHag 600000 sipkamu;

- popaTkoBi kKaTanoru 3 noHag 210 MinbMoHamu 3ipkamu;

~ acTepu3mu Ta intocTpauii 4o cy3ip’iB;
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- cysip’a ans noHag 20 KapTUH 30pPSIHOIO Heba;

~ 300paxeHHs TyMaHHOCTen (NoBHUIN kaTanor Mecbe);

~ peanictnyHe 306paxeHHs YymaubKoro Wwnsaxy;

- Oyxe peanictnyHa atmocdepa, cxig i 3axig CoHus;

~ NSIaHeTU Ta IXHi CYyNyTHUKMW.

IHTepdewnc:

— NOTYXXHWUW IHCTPYMEHT 36iNbLUEHHS;

— KepyBaHHSI Yacowm;

—- nepeknagu iHtepdency;

~- NpoekKuisa «pnb’siye oko» AN nnaHeTapiis;

- cdepuyHa a3epkanbHa NpoekLUis Anst CNoCTEPEXEHb Ha Ballin CTeni;

— HOBITHIN rpadivyHN iIHTEPdENC Ta LLUMPOKI MOXKINBOCTI 3 KEpPYBaHHS.

3a onoMOroto KnasiaTypy 34iIMCHIOETLCA KEpyBaHHSA TENECKOMOM.

Bisyanisauis:

— CIiTKM eKBaTopianbHOI Ta asnMyTanbHOI CUCTEM KOOPAWHAT;

— BnumaHHs 3ipok;

- MeTeopwu;

— iMiTauist 3aTEMHEHD;

- iMiTauia cnanaxy HagHOBOI;

— MOXIMBICTb 3MiHW TemMu rnaHgwadgpTy 3 naHoOpPamMHOK CdEepUHHOK
NPOEKUIELD;

LLInpoki MOXMBOCTI 3 HaNawwTOBYBaHHS:

- cuctema pojaTkiB, sKka [JOMOMOXe crnocTepiratm 3a  LWTYYHUMU
CynyTHMKamMu, IiMiTyBaTW OKynap Tereckorna, 3MiHIOBaTWM HanawTyBaHHSA
Teneckona Towo;

— MOXNUBICTb AoAaBaHHA HOBUX 00’ekTiB COHAYHOI CUCTEMM HA OCHOBI
AaHUX IHTEPHET-PEeCypCiB;

- [OodaBaHHA BacHUX BigganeHux o06’ekTiB, nanawadTie, 306paxeHb
Cy3ip’iB, CKpUNTIB.

Mo4yaToK po60TH 3 Nnporpamoto.

Mpn  nepwomy
3anycky nporpamu, Ha
eKpaHi OTpUMaeMo
MiCLIE3HaXOIKEHHS
cena nig lMapwkem 3
nonem 3opy 60°.

16.6 FPS  2015-03-27 21:02:35 UTC+02:00



IHbopMauia Npo NOTOYHMI Yac Ta MiCLLE3HAXOOKEHHS Ta rnosne 30py.

3emnsa, Paris, 42m 16.6 FPS 2015-03-27 21:02:35 UTC+02:00

YnpaeniHHA Nporpamolo iHTYITUBHE Ta LUBUMAOKO OCBOKETLCHA, KepyBaTu
MOXXHa 3a 4OMOMOroK MULLI Ta KnasiaTypu.

[ns HanawTyBaHHA nporpamMmm nNOTPiGHO 3poOUTM aKTUBHMM BIKHO 3
HanawTyBaHHSAMW NMporpamMn, HaBiBLUM BKA3iBHUK MULLI Ha NiBY HWXHIO YaCTUHY
eKpaHy.

£

< 3emns, Pans, 42m FOV 60° 19.2 FPS 2015-03-27 21:05:18 UTCH+02:00

Y HanawTyBaHHAX NporpamMmm MoXHa:

BcraHoBnoBaTn Micue3HaxooKeHHs cnocrepiraya;
3MiHIOBaTN HanawTyBaHHA JaTU Ta Yacy COCTEPEXEHHS;
3MiHIOBaTWN HanawTyBaHHSA BigobpaxeHHs1 Heba;
3anyckaTu nowyk o6’eKTiB;

3MiHIOBaTW HanawTyBaHHSA camoi nporpamu;

BikHO goBigku.

2B e

PoGoTa 3 nporpamoto

o6 novatm poboTy nporpamm crnoyaTky Tpeba BCTaAHOBUTU
MiCLIe3HaxXOQ)KEHHS cnocTepiraya Ta Yac CrnoCTEPEXEHHS.

Micue 3HaxOOKeHHsl CcrocTepirada MOXHa BCTaHOBUTM [eKirlbkoma
crnocobamu:

1. 3anucaTtn B psiaKy NOLIYKY aHrmincbKy Ha3By MicTa, NoTiM BUGpaTH i3
CMUCKY 3anponoHOBaHUX.

2. BBecTu koopanHaTn MicUs COCTEPEXEHHS.
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3emns, Sumy, 143m FOV 60° 12.5 FPS 2015-03-27 21:09:48 UTC+02:00

["eorpadiyni koopamHatn Mict CymcbKkoi 06nacTi HaBeaeHi B Tabnuui.

Ne Hasea micTa MiBHiYHa wmnpoTta | CxigHa gosroTta Bucorta
3/n (N) (E)

1 Binoninnga 51°11" 34°18' 159
2 BypuvHb 51°08' 33°49' 150
3 Benwuka lNucapiBka 50°25' 35°29' 125
4 nyxiB 51°40' 33°54' 166
5 KoHoTon 51°14' 33°13' 140
6 KpacHoninns 50°46' 35°15' 155
7 Kponeseub 51°33' 33°23' 156
8 NebenunH 50°34' 34°28' 118
9 INunosa [JonuHa 50°33' 33°48' 122
10 | Hepgpwvraunis 50°50' 33°52 129
11 | OxTtupka 50°19' 34°54' 111
12 | lNyTtuenb 51°20' 33°51 178
13 | PoMHuK 51°44' 33°28' 159
14 | Cymn 50°54' 34°47' 138
15 | WocTka 51°51' 33°28' 154

Micna BuMbBopy Micua NOCTaBUTM  «NTUYKY», BUKOPUCTOBYBATU 3a
3aMOBYYBaHHSIM NpU TPUBarioMy BUKOPUCTAHHI SIK TUNOBE.
[nsa Bubopy AaTtun Ta Yacy CnocTepexXeHHs BiOKpUnTe BIKHO AaTta Ta yac.
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Adarta i 4ac

Aarta i yac HOniaHCbKa fiaTta

3MiHKN BigoOpas3ATbCA B rofIOBHOMY BiKHI NpoOrpamu.

3MiHIOIOYM  HanawTyBaHHA JaTtM  Ta 4Yacy MOXHa  MnaHyBaTu
CNOCTEPEXKEHHA aCTPOHOMIYHUX 06’ EKTIB.

[oBigkoBa iHpopMaLia 3’'aBNSAETLCA Ha ekpaHi B NpaBOMYy BEPXHLOMY KyTi,
SIKLLO BMOpaTn 00’eKT 3a 4OMNOMOIOH BKasiBHMKA Ta MiBOI KNaBsiLli MULLI.

Benuka TYMaHHICTb Y Oplom (M 42 - NGC 1976)

Tun: TymMausicTs

BeswuuHa: 4.00 : ’ OpioH %
fickpasicTtb noBepxm 12. 94 SR & . BennaTpikc
NC/Cxun (J2000.0): 5h35m24.01s/- '5927'00.0" L

NC/Cxun (J2015.3): Sh36m8.98s/-5°26'27.8" *

FoAuHHMIA KyT/Cx:' 4h12m1§.41's/- 5926'27.8"

As/BhcoTa: +245°12'58.7"/+12°09'31.9" = i

ExninThuHa AoeroTa/wupota (J2000.0): +83°00'49.5°/-28°44'25.0" AR
ExninTuHa goerota/wnpoTa (J2015.3): +83°13'36.7/-28°44'17.9" @ @
FanakTuuHa aoeroTa/wmpora: -150°55'02.1"/-19923'00.4" - " )
Poamip: +1°06'00" .

Cupiyc & ¢ X - e |

inaM  *

Mipyam i o - @
© 3 . ; . S
. Pirent

-

BeTenbreuae (a Ori - 58 Ori) - HIP 27989’ :

Tun: nynhcaunma 3miHHa ZipKa (SRC)
BennuuHa: 0.45 . 5
AbconoTHa 3ipKoBa BenuuuHa: -5.47
" MokazHuk Konbopy (B — V): 1.52
AianazoH sennuntn: 0.00--1.30 (cbo*ronerpnuHa cucTema: V)
NC/Cxwn (J2000.0): ShShmApi34s/+7°24'25.6" 5
NC/Cxun (32015.3): 5h55m59'.885/:l—7°24'31.5" 3
ToavnHuiA KyT/Cx: 3h53m19.04s/+7°24'31.5" ° eTenbrense
Az/BucoTra: +249°03'50.7"/+25°21'37.4" 2 *E
EK/INTMUHa A0BrOTa/mpoTa (12000.0): +88°45'17:0"/-16°01'37.1" % po )
ExninTuuHa gosrota/uwmpora (J2015.3): +88°58’03 8"/-16°01'29.9" ¥l
TanakTuuHa JosroTa/umpota: -160°12'45.9"/- 8°57'30. 5"
Bigcranb: 497.95 cB. p.
CnexkTtpanbHiui Tvn: M2Ib : ) - H .
Napanakc: 0.00655" o e 3 wii e e . . ‘Be_nn.amim:
Mepioa: 2335 gxiB
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Llo6 oTpumaTm 36inbLieHe 306pakeHHs1 06’ekTa Ta cnocTepiratn 3a Noro
AetanaMm MOXHa cKopucTaTuca dyHKuielo «MacwTtabyBaHHs». [Ona uboro
HeoOxigHO 06epTaTh KONILLATKO MULLI.

Benuka TymatinicTs y Opioni (M 42 - NGC 1976) =

Tun: Tymausicte

BenuuvHa: 4.00 (3MeHwunacs 4o 4.61)

flckpasicTb nosepxHi; 12.94 (nputnymneHo 4o 13.55)

MAC/Cxun (J2000.0): 5h35m24.01s/-5°27'00.0"

NC/Cxun (J2015,3): 5h36m8.98s/-5°26'27.8" :

ToauHHUIA KyT/Cx: 4h13m33.985/-5922'46.4" (Bnavmi)

As/BucoTa: +245°31'17.8"/+12°01'26.2" (Buanmi)

Eicninmuuna goerota/wmpota (J2000.0): +83°00'49.5"/-28944'25.0"
ExninmiuHa aoerota/wupora (J2015.3): +83°13'36.7"/-28°44'17.9"
FanakTvuHa gosroTa/umpota: -150°55'02.1%/-19°23'00.4"

Poamip: +1°06'00"

CatypH

Tun: nnaHerta
Be 1 0.17 (3»

arty, ans
.236 MIH.

EHuenag
9m22.4s CaTypH
b: 10h39m24.0s - 'T‘:"i"‘ﬂ‘lmaxz

OcBIiTNeHICTb: 99.9%

THTaH

[laHa MOXNUBICTb NporpamMu AO3BOSIE NMO3HANOMUTU YYHIB HE nuwe 3
30BHIiWHIM BUMAA0M OO’eKTiB, a W BKasaTu HasBy MOro B kaTtanosi Mecbe.
BukopucToByoun OoBigkoBy iHopMaLio nporpamMu, MOXHa rotysBaTu YYHIB OO
y4yacTi B crioctepexysarnbHomy Typi Il Ta IV etaniB BceykpaiHCbKOI YYHIBCLKOI
oniMmniagn 3 actpoHoMmii. Kpim Toro, iHpopmauinHi gaHi npo o6’ekTn CTaHyTb Y
nNpuroAi Npv ckrnagaHHi 3agay 3 aCTPOHOMIYHUM 3MICTOM.
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PoboTy nporpamu MoxHa 3MiHIOBaTW, BUKOPUCTOBYIOYN NaHesb WBUOAKOro
AoCTyny.

3emnsa, Sumy, 143m FOV 60° 14.2 FPS 2015-03-27 21:15:02 UTC+02:00

24H o »

3a [O0NoOMOrok KHOMOK 3MIHIETbCA TeMn MfAuHy 4acy. Ha MoHiTopi
HarnsgHoO NOKa3yeTbCs MPUCKOPEHUN abo CNoBINbHEHUW PyX MNnaHeT, cy3ip’iB,
CYNYTHUKIB.

2015-03-27 21:15:02 UTC+02:00

4

3asHayeHi Buwe  MOXNMBOCTI  nporpamu  «Stellarium»  MoXxHa
BUKOPUCTOBYBaTM ONA  BUKOHAHHA  NpPakTU4HMX  3aBfaHb.  Hanpwuknag,
doTorpadoyoun NOmnoXKeHHA CynyTHUKA B Pi3HMI Yac 3a 4ONOMOrow oyHKUiT «prt
SC» Ta CyMillalyn 3HIMKM B nporpami ¢oOoTowor, MOXHa OTpuMMaTh 3HIMOK
NOJSIOXKEHb CYNYTHUKIB Y OeSKOMY IHTepBani Yacy.

KacTo|
° P

«_MoAnykc

COSMOS 2428 .
Y g

AnbKaw,
bt

AN e N 8 e
S, N NSRS
i 7E: 3

4 R WL Sl - > :
o ¢ Mo RR g S SR p o

§ S R T "-_’~a,;. .{»’? S e T {7 2P

Foskee A e SRR TN Sy S Y K

A Lo & ¥ RS
v ¥ > .5': N ree s g %P T
A58 . SO ahi vl PR P L N

CkopucTaBWKUCL OOBIAKOBOKW iHOPMALIE NPO pPyX CYNyTHUKIB, MOXHa
chopmynoBaTu TBOpYE 3aBAaHHSA: «BU3HaumMTu WBNOKICTL pyXy CYNYyTHUKIBY.

Bucota opbiTn cynyTHUKiB: cosmos 2428 — 859,5 km, cosmos 2228 — 633
KM, orbview 2 — 791 km, sert 2 — 1050,35 km.

Yac dpikcauil nonoxeHnb: 1 —21.42 rog., 2 —-21.43 rog., 3 - 21.44 roa., 4 —
21.45 ropn.

[ooaTkoBi AaHi y4Hi NOBMHHI BUGpaTK CaMOCTINHO.

[Mporpama [03BOSISE HAHOCUTM asuMyTarnbHy, eKBaTopiaribHy CiTKM Ha
30psHe Hebo (puc. 1, 2); nokasyBaTu MiHil, MeXi Ta cTapodaBHi MantoHKKN cy3ip’iB
(puc. 3, 4), HasBwu cysip’iB Ha HebecHin cdepi (puc. 5).
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Exaaropianbha cka [E]

2015-03-27 21:17:06 UTC+02:00

RE @O ETHO

AsumyTanbHa citka [Z]

3emns, Sumy, 143m 4 FOV 60° 14.8 FPS 2015-03-27 21:17: 54 UTC+02 00

TR CNR4R S L (SR E WP IRO
Puc. 2. EkBaTopianbHa ciTka 30psiHOro Heba.
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21:19:43 UTCH02:00

3obpaxeHHs cyzipia [R]

3emns, Sumy, 143m FOV 60° 16.2 FPS 2015-03-27 21:20:22 UTC+02:00

NOARIOCR4R6#% IS+ P IO
Puc. 4. CtapogasHi MasntoHKM cysip’iB.




Kommac
3
{

Puc. 5. HasBu cy3ip’iB Ha HeBecCHiIn cdepi.

Takox, nporpaMmn Hagae Taki MOXXNUBOCTI:
— BUMMKaATU 306pakeHHS NOBEPXHi NNaHeTw;

AnbaebapaH
® Teneus

TPHKYTHIMIC

ELEE]
2

TesiadaH

3emna [G]

3emns, Sumy, 143m

| N OCLI+R S




— BMMMKATU BANMB aTtMocdepun Ta cnoctepiratm Binbluy KifbKiCTb
06’eKTiB;

QoaHopir o
BeTensrenze

QpioH
PISH Lgennatpike -
. S

ANbHITRIGINGM
P .J“W .

Crpiyc

j. : ahars ZTe

Mipuam S A =
o . S
Pirent

Atmocdepa [A]
3emns, Sumy, 143m - X 2015-04-02 21:34:54 UTC+03:00

| Nz @0 2% SIERE @O

. CripanbHe ckynuexta

AnbaefapaH
Teneub

. _Mnesan
’ B

TRHKYTHUK

MiTiku nnadet [Alt+HP]




Ha HebecHin cdepi 3a gonomorokd HanawTtyBaHb «[llepernag» MoXHa
3MiHIOBATK KiNbKiCTb 06’eKkTiB Ta IX nignucu, cnocobu BigobpakeHHs, cuctemy

Ha3B, naHgwadgT.

CynyTHAK»

Nepernsan

b

JNanpwadr 3ipKOBa CTaTHCTHKA

AbconioTHa wKana:

BigHocHa wkana:

fickpasicTe Yymaupkoro Wnaxy:
3oAiakanbHa ACKPaBICTb CBITNA:
[V Mepexinms:

[V| Aunamiuna soposa apanTalis

x NG 1807

MnaueTn i cynyTHHKK

/I Mokazath nnaHeT

[_] Nokasati nosHaykn nnaxer
[Vl Noxasatn opbitn nnaxer

V| ImiTyBaTh wewakicTs ceitna
"] Macwrabysati Micaus

[} AsTosubip nanawadTy

PoGuTH cnabiki 3ipKu ToMAHIWUMK, AKLIO B

© ATmoctepa
|| Aawi wogo caitnosoro 3abpyaHeHHs 3 633 AaHWX MiCLEBOCTER
3abpyaHeHHa caitnom:

Bennkmi Mec

FOV 43° 9.87 FPS

HanawTtyBaHHs BigobpaxkeHHs1 Heba.

MUEHHS «Cyny

b

3ipKoBa CTaTHCTHKa

Mepernan

JNanpwadpr
HebecHa cepa

[] ExsatopiansHa citka (ans J2000)
[] ExsatopianbHa citka (ans n[atv)
[] ExninTuuma citka (ans 12000)

[C AsumyTanbHa citka

| ExsaTop

] MepuaiaH
[ Exnintvxa
(] ropuzont

[[] ranakmvuHa citka (] ranakTuuHuit eksaTtop

V| YacTumm ceity

Mpoekuia

MiTku i no3HauKn
v/ 3ipkw —_— T —
[V BiaaaneHi 06'eKTi = jr—

Vi Nnaxetn

2015-04-02 21:55:33 UTC+03:00

Cyszip'a

V| Nokazysati nivit

Vi Mokazyeai miTku

[l Nokazysatn mexi

[_] Moxazysat mManioHkn

SICKpaBICTb ManioHKIB:

MepcnekTusa = CrepeorpadiyHa npoexuis
PiBHOBENMKA CrepeorpacdiyHa NPoeKLis — NPOeKLS BIA0MA e 3 3HTMYHMX Hacis AK NavHichepHa npoexuis.
BoHa 36epiras KyTig, ane nnow.

CrepeorpadiuHa npo MakcumManbhe none 3opy: 235°
Npoekuis «pub’ave ...
Fammepa-Aitosa

Uunivap

3emns, Sumy, 143m FOV 43° 9.96 FPS 2015-04-02
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21:55;53 UTC+03:00

MM € Oywe AcKpasuin ob'exT

NGC 17|




HanawTtyBaHHs BigobpakeHHs1 pO3MITKM.

3emna, Sumy, 143m

4
Tapusinr

T'poccMyrib
Depesa
XKewesa

HynboBUiA rOpn3oHT
Oxean
' CarypH
Ypan
ionivep

Bubip nanawadry.

eAMIHEA N

3emna, Sumy, 143m

Apabebki dasu micaus
AuTeubka
3 EckiMocbka
3axiaHa \
3axigHi (H.A. Rey)
Kurtancoka
¢ Kopeiicbka

Jiakota

| Maopiicbka

_ MoHrosnbcbka
HaBaxo
MoniHesincbKa
PyMyHCbKa
CaamMcbKa
Cubipcbka

CKaHauHaBCbKa

FOV 43°

nueHHs 37

leped

Fepex — HesenMyke bpaHLyIsKe Cenuile y AonuHi piukv CoHa, 50 kM Ha nieHiy 8ia MioHa. Ha 2axia sig
CNVLE PO3TAWOBAHD HEBVICOKI FOpY BOXKONE, Y SKMX BUPOBAAIOTS BidoME BUHO. Lie Takox micle
HapoaxeHHs Stellarium. @)

Astop: Fabien Chéreau

Po3TawyBaHHA: +4°46'49"/+4696'31",83 1
He6ecwue Tino: 2emns

MapameTpu

[V] MokazysaTu zemio
[Vl MNokasysaTi TymaH
BUKOPMCTOBYBATV MOB'A33HI NNaHETU T3 NO3WLLT

| MiHiManeHa sckpasicTb: M naH,

/| MokasysaTy Wwap oCBITNeHHA (ACKPaBi BikHa, CBITNoBE 3abpyaHeHHs TOWO)

10.3 FPS 2015-04-02 21:

= 3axigHa

3axiaHa KapTuHa 20pSHOT0 Heba BUKOPUCTOBYETECA Ha MIXHAPOAHOMY PIBHI CYHaCHWMN ACTPOHOMEMM
Ta € 0DiLliiHOIO CXeMOKD 20pAHOr0 Heba MiXHAPOAHOro aCTPOHOMINHOMO COK3Y. ICTOPULHI KopeHi Liel
KapTVHW CAraloTb AABHBOMPELILKOI aCTPOHOMI, MOXHA TaKoX MPOCTIAKYBATH BNAME ICNAMCEKUX
3CTPOHOMIS.

Cysip'a

¥ 3axianiv KynsTypi HebecHy chepy noaineHo Ha 88 AiNAHOK HaWPIsHOMAHITHILWWMX PO2Mipis, AK
H331BAOTLCR CY3i0'AMM, KOXKHE 06N1aCTe MAE TOUHO BUZHAYUSHI MEXI, AKI CTAHA3IPTMZ0BAHO i
MixXH3pOAHMM SCTPOHOMIUHUM COK20M. Lli Cy2ip’a € cTaHA3pTHUM cnocobom onucy HeBa, AKuiA MOBHICTHO
3amMiHvE NogibHi HaBopy IHWKX KapTUH 30paHOro Heba.

HasBsu 3ipok

BinbLUy YacTUHY TPAAULIMHMX HA3B 2UPOK 2aXiAHOI KYNsTYPY 3ano3uueHo vy apabie. ¥ acTpoHomii 2aMicTs
TP3AVLIIVIHMX H338 WMPOKO BUKOPUCTOBYIOTECA N03H3YeHHS BIEPa T3 DNEMCTIAA, 3 TaKOX NO3HAUEHHS
3 IHLWMX 20PAHIX KATANOMiE, X0Ua € AEKINbKa BUNAAKIE, KOMM TP3AVLIAHI HA28M € NOMYNAPHILMMM 33
NO3HAYEHHS.

AnbTepHaTusHi (ainu actepusmis ans Stellarium

Asterisms, H.A. Rey, 2 kHurv "The Stars: A New Way To See Them”,

NapameTpn
Vi 8

Mokazysath Hazen

2015-04-02 2

30



Bubip cuctemun Ha3B 0b’ekTiB.

@

; # 0 uom

Ocnosre Iudpopmauin Hasirauin

e CKYNUeHHA «CYyNYTHAK?
o

Hanawrysanns

MapameTph nnaneTapiio

| Bukpusnenns cdepnuuHoro asepkana 7] Ancxose none sopy

[_] BuGepits ogme cysip'a ] NozHauky 3 TaXIHHAM

[] MoKasyBaTH KHOMKy Tha TyMaHHOCTER [7] MoKa33Ti KHOMKN BIAA3EPKANEHHS
[/| ABTOMaTUuHE BMUKaHHS aTMOCDEPH [} BukopucToBYBaTH ASCATKOBI rpagych

O i HaNpAM NornAay

3uiMkn expana

[EYEVLIENTRNERENGENEY  C:/Users/Tacs/Pictures/Stellarium

[C] IwBepTyBaT! KONBOPU

=y @
~-Benyikan rec

i ot Po3Mip 38aHTaXeHHA: 17ME
TTE S BT | KinekicTs sipok: 1.7 MinbioHis

11 21pq HATHCHITD TYT, O PO3NOHATH 3BaHTaKEHHS |

12

3emns, Sumy, 143m FOV 43° 8.75 FPS 2015-04-02  22:06:02 UTC+03:00

Y MeH HanawTyBaHb MOXHa [JoAdaBaTW HOBI JaHi Yy BKriagui
«IHCTpyMEeHTU».

[Ona po3WwMpeHHs MOXIMBOCTEN MpPOrpamMu BUKOPUCTOBYKOTb CUCTEMY
nnarinis. NnariHn BMUKalOTbCA KOPUCTYBAYEM | BUKOPUCTOBYHOTLCS Npu NoTpeoi.
[Mpun cnocTepexeHHaAX Likasi HaCTYMNHi nnariHu.

MNMnariH «Okynap» 3abesnedye cnocrepexeHHss BubpaHoro ob’ekta Hibu
yepes Teneckon.

# 0

Ocnosre Indopmanin Hasiragin Incrpymentn  CKpunTn
Ananis cnoctepexto... <l 377 E1:17]
BUMIpIOBaHHA KyTiB TokazysaTi HeGO TaKKM, SKUM HOr0 BMAHO Y OKYNAP Teneckona. IMiTysaTumeTscs
nvwe 36inewenHs T3 nose 30py. Kpit TOro, NPOrpana MOXe NoKasysaTh panky
Exzonnaxetu A3TuMKa Ta none 3opy Telrad.
{SCpazapn Asropu: Timothy Reaves
~ Kowtakmh: treaves@silverfieldstech.com
£KOoopaMHATH BKa3IBH... Bepcin: 1.0.11
MeTeopHi NOTOKU
Hasirauiiina sipka

nnnnnnn

lNone 3opy
Nynbcapm

PesakTop COHAYHOI ...

_Cwvnugnus T Benukoro fica

OM“' PiBHSIHHS Yacy
y. s

CynyTHUKK

TeKCTOBWN iHTEephEH...

3emnn, Sumy, 143m FOV 43° 8.23 FPS 2015-04-02 22:21:21 UTC+03:00
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Onitep

Tvn: nnavera
BenuuuHa: -2.17

sMeHwunacs Ao -1.98)
8

ncy:

FoanHHMIA KyT/

A3/BucoTa: +242°16'3!

EKninTUYHa A0BroTa/wupota (12000
ExninTuyHa goerota/wmpota (J2015.
FanakTvuHa gosroTa/wmpoTa: -1

Haxwn sici 06epTaHHs (Ha AaTy, ansi 3emni): +23°26'14.3
BigcraHb: 5.095a 62.147 MNH. KM)
BuauMuii giameTp:

CugepuuHui nepio; awie (11.860 a)
CuaepuuHnit feHb: 9h55m29.7s

CepefHin COHAYHWIA AeHb: 9h55m33.1s
D®azoBuiA KyT: +10°40'11"

BUAOBXKEHHS: +99°36'02"

®aza: 0.99

OcsiTneHicTb: 99.1%

[Ona  opraHizauii
BUKOPUCTOBYIOTb  NariH

CMOCTEPEXEHHS
«CynyTHUKNY,

3a
AKUN

LUTYYHUMMN
nokasye

RO T R TR
©B okynapa: 40 MM
Buaume M3 okynapa: 43°

4 Teneckon 0: C1400
36inbleHnHs: 79.7x
Mone 20py: 0.5391°

44 NiH3a: HeMae

KpaTHICTb: HeAoCTyNHa

CynyTHUKaMmn
TpaekTopil Ta

XapaKTepUCTMKM CynyTHUKIB, Bigobpaxae ix NponiboTn Ha HebecHin caepi.

% 0

Indopmauin

OcHoBHe
Ksasapu
KoopauHaTH BKa3iBH...
MeTeopHi NOTOKK

NG Hagirauiitna sipka
.HapHosl, 3adikcoBsaH...
OKynapu
% Mo3Hauxku pymbiB
fone 30py
Mynbcapun
PepjakTop COHAYHOI ...

*__PIBHAHHA Yacy

eHHA T Benmkoro flca

M4 YNPABNIHHA TENECKO...

YHacosui nosac

Slckpasi HOBI

7.78 FPS

b «llmwicar»

HanawrysaHHsa

%

IHCTPYMEHTH

l.ﬂnl
Hasirauin
CynyTHUKK
BUIHAYEHHA NOINLIA WTYUHUX CynyTHUMKIE Ha op6iTi 3emi Ha 0cHOBI Aanux NORAD
:::WG‘“' Ja:’er;/.nhmalu, Bogdan Marinov

Cxpuntn

2015-04-02 22:22:11 UTC+03:00
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Homep za katanorom: 06073; MixHapoaHwii ineHTudikatop (NSSDC ID): 1972-3E

TUN: WTyuHWA CYynyTHHK

Mpnbnuzna sennunHa: 9.61

NC/Cxun (J2000.0): 11h29m31.90s/-17°27'57.2"

NC/Cxun (J2015.3): 11h30m18.14s/-17°33'00.7"

ToavHHMiA KyT/Cx: 0h29m20.30s/-17°30'32.4" (Buavmi)

As/BucoTa: +187°31'52.2"/+21°44'03.1" (Buavmi)

ExninTuyHa goeroTa/wmpoTa (J2000.0): +180°12'17.5"/-19°00'21.4"
EKninTuHa aosrota/wmpora (J2015,3): +180°25'04.

ranakTuHa AoeroTa/wmpoTa: -83°923'16.2"/+41°10'56.3"

* BigctaHb (y kM): 4854.75
LiBmuaKicTb 2MiHu BiacTaHi (y kM/c): 2.712
BucoTa (y kM): 2960.79
fignyHkT (Wvp./Oosr.): 21.67°/26.616°

KoopavHatu TEME (y km): 8660.41, Y: 604:31, Z: 3434.18
LWenakicts TEME (y kM/c) 02, Y: -3.80, Z: -4.11
CynyTHVK BUAHO. .

14.1 FPS 2015-04-23 22:51:25 UTCH03:00
T iy

zigeler il S 2ad O3 :

MnariH «Pegaktop COHAYHOT cMCTEMU» A€ MOXIIMBICTb KepyBaTu Tinamu
CoHa4HOI cucTtemn  (gogaBaTu  HOBI, BuAanATWM) Ta  OpraHisoByBaTu
CMOCTEPEXKEHHSA 32 HOBMMW KOMETaMu, actepoigamu.

HanawryBaHHA

#* 0 3

OcnosHe Indpopmauin  Hasirauin IHCTpyMeHTH  CKpunTH
Ksasapu = PepakTop COHSYHOI cucTeMn

KoopAuHaTH BKa3iBH... IHTepdeiic anA 4OAIBAHHS 3aNUCIE WOAO acTepoiais Ta komMeT y Stellarium,
MepeaBaueHo MOXAMBICTE 3BaHTANKEHHR CIMCKIE 06'exTis 2 caiiTa LeHTpy.

MEeTeopHi NOTOKU AOCTIAXKEHHS MANVX MNAHET Ta BUKOHSHHSA NOLWYKY y Ba3i A3HMX LbOro LIEHTPY.
P02poBKy A0A3TKA LU HE 33BEPLISHO.

ABTopy: Bogdan Marinov.
HapaHoBi, 3adiKCoBaH... Kouakm: http://stellarium.org
Bepcis: 0.1.5

aBiraLiiiHa 3ipka

bBennartpikc
OKynapu

Mo3sHauku pymbis

Mone sopy

Tvnhcanu

PIBHAHHA Yacy
CynyTHUKKU
TeKCToBuiA iHTEPOEN...

. M4 YNpaBniHHA TENECKO...

YHacoswii nosic

Slckpasi HOBI

3emns, Sumy, 143m FOV 43° 7.98 FPS 2015-04-02 22:22:46 UTC+03:00
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O3HanoMuBLIN Yy4YHIB 3 poDOTOK Nporpamu, MOXHa BUKOPUCTOBYBATWU 1i
Ans nepeBipku HabyTux 3HaHb Ta BMiHb Y4HIiB. Lle MoxyTb 6yTV 3aBOoaHHA Ha
nowyk oO0’ekTiB Ha 3opsiHOMY HebGi Ta incTpauid acTPOHOMIYHUX SIBULL.
Hanpwuknag,

1. 3anucaTtn Ha3BM HansicKpaBiwmx 3ip cy3ip’a «Kacciones».

2. CxemaTu4yHo 300pasntn niHii cys3ip’s «Benuka Begmeguusi»,
3asHaumMBLUM HaWSACKpaBiLLi 30pi, IX Ha3BW, abCONIOTHI 30PsiHIi BENTUYMHW.

3. MpointocTpyBatn OCTAHHE COHAYHE 3aTEMHEHHd, sike nobayms
crnocTepiray B MicTi K1iB, 3a3HauyMTh Yac novaTtky Ta 4Yac 3akiHdeHHs sisuwa (11
cepnHa 1999 poky).

4., BusHauntn HamkpalLmnm Yyac ans cnoctepexeHHs TymaHHocTi OpioHa
(M 42) Ha 3nmoBux KaHikynax (HanbinbLly BUCOTY HaZ rOPU3OHTOM).

Omxke, nporpama «Stellarium» pgae wWUPOKI  MOXNMBICTL AN
O3HaMoOMMNeHHs1 3 ob’ekTamu 30psiHOro Heba Npu BUBYEHHI aCTPOHOMII Ta
NPUPOAO3HABCTBA, MNIArOTOBKM Ta MNfliaHyBaHHS CNOCTEPEXEHb 30pAHOro Heba
He036pOEHNM OKOM, 3a JONOMOIOK0 Tefneckona.

PopmMU BUBYEHHSA aCTPOHOMIl

AHOXIH €82eH Bacurnbosuy,
BUKkNagad kadpenpwu ncmxonorii CymAry im. A. C. MakapeHka,
anpekTop rpomagcbkoro figeto «Cyazip’sa» OCTIL «CurHan»

Bennki MOXIIMBOCTI NO3aLUKiNIbHOI OCBITU TiflbKM NMOYUHAKTH PO3YMITUCA
rpomagoto. BupiweHHs npobnem rpoMagCcbkoro XUTTS MOXMAUBO LUYyKaTU Y
PI3HOMaHITHMX HanpsMKax: BNOPALKYBAHHA BiNlbHOroO Yacy BiAMOYMHKY | pO3Bar,
MaHapiBKM Ta BUNPOBYBaHHSA, NPodecinHe BOOCKOHANEHHSA | KOMMETEHTHICTD,
camoocBiTa i MuCTeuTBO. Arne nosallkinbHa pa3oM 3 LKook OepeTtbes
BupiWwyBaTn Ui npobnemu Habarato 3asganerigb OO0 X KPUTWUYHOIO PiBHS
nposBy. SAckpaBuii Npuknag — 30BCiM He auTada npobnema IHTepHeTy. HaBuntun
nauHy BUNTUCS — Lie No3baBuTu Ti 6aratbox Npobnem y MandyTHbOMY, 3HAYHO
0340pPOBUTU ChinNkKyBaHHA nogen. ManbyTHe BXe HanMcaHo MOBOK 3ipOK Ha
Hebi, siki OyayTb (cnofgiBaemMock) crnocTepiraTy Hawi ganeki Hawaakn 3 BENKNM
NoAMBOM | HOBUMW MOXITMBOCTSAMMU

B ymoBax BupilleHHSA rofioBHOI NpobriemMn cydacHOl OCBITU — SIK HABYUTU
BYMTUCH, Ha MepLUe Micue BUCTYNae OCBITHA KOMMETEHTHICTb. KOMMNETEeHTHICTb —
piBEHb B3aeMofil Ta pPyXnMBOCTI OTPUMaHMX 3HaHb, WO BM3HA4YalTb
IHTenekTyanbHi AKocTi ocobucTtocTi. BoHa po3BMBaeTbLCA Big amaTtopcTtBa 40
npodecioHaniamy, BU3HA4YaeTbCs iHTErpoBaHicTio (06’egHaHHSAM Ha NiarpyHTi
CBITOrNAAY) NpoLEeCcy CaMOOCBITU B XUTTEQISANIbHOCTI 0COBUCTOCTi.

[HTerpaTMBHi MOXMMBOCTI BUBYEHHSA aCTPOHOMIT:

— dopmMyBaHHA HAYKOBOI KApPTUHM OTOYYHKOYOrO CBITY;

— OpraHiyHe noeaHaHHSA NOHATb NPUPOLHNYNX HaYK;

— NOCTiMHA NpakTuKa iX BUKOPUCTAHHS;

—  BMWCOKMI piBEHb €MOLIMHOI CKI1afoBOI1 Ni3HaBanbHOro npoLecy.

34



[Mo3awkineHi opMKU BUBYEHHST aCTPOHOMIl:

— Haykoeo QocrniOHUUbKI ekcrieduuii, CriocmepeXxeHHs: KOMMMeKcHa
HaBYanbHO-BMXOBHa bopma poboTu, WO MNOoeaHYE MidHaBasibHY AisiNbHICTL 3
MOXJIMBOCTAMW  rapTyBaHHHA, O3[0POBIfIEHHA B  yMOBax aBTOHOMHOIO
nepebyBaHHS Y4HIB B NPUPOLHUX YMOBAX;

— OpeaHizauisi NimHb020 Hamemogo2o mabopy: PO3LMPIOE MNPAKTUKY
BUKOPUCTAHHA OTPUMaHUX acTPOHOMIYHUX 3HaHb, (POPMYyE UiNICHY HayKoBY
KapTUHY OTOYYIOYOro CBITY, CNPUSE 3pOCTaHHIO MOTUBALLIT JO CAMOOCBITH;

—  eKycKypcii ma maHOpieKu: BioBiayBaHHA acTpodisandHnx obcepsaTopin,
3HaMOMCTBO 3 aCTPOHOMaMmMu, TEXHIKOK, HAKOK BOHW KOPUCTYIOTbLCA Mig 4ac
cnocTtepexeHb 3a acTPOHOMIYHMMKW ob’ekTamn | sBUWAMM Ta CUCTEMOLO
oBbmiHOM iHGhopMmaLieto — pearnbHU NpoLEeC NOSIBM aCTPOHOMIYHOTMO BiAKPUTTS;

— KOHKYypcu HaykKogo — cbaHmacmuyHuUx rpoekmig. daHTacTuka Ond
ANTAYOl MNCUXONOril — BiTaMiHW 3POCTaHHA, PO3BUTKY YSABW, iHTENEKTyanbHUX
SIKOCTEN MUCIIEHHS, coLianbHa NpakTuKa XUTTS;

— oniimniadu, B8iKmopuHU: BUNPOBYBaHHSA OCOBUCTUX MOXITMBOCTEN,
BuagaTHa MOTMBAUiA 40 MidHaBarnbHOI AiANbHOCTI Yepes ycnixX i AOCArHEHHS;

—  CMifbHI YUumMaHHs, iHgbopmauitHi Ouckycil: dpopma nposisy 0cobucTol
BMBIpKOBOCTI y Mi3HaBasnbHi cdepi, PO3BUTOK BMiHb CMifNIKyBaHHSA, B3aeMOAl,
BiICTOIOBAHHSA i aprymeHTaLii ocobuncTol oymku;

— 3axucm pegbepamie ma Haykosux pobim:. dopma CaMoCTIHOro
YyNopAOKYBaHHA Ta y3aralibHEeHHs OTpuMMaHOl iHopmauil Ta pesynbTaris
CNOCTEpPEXEHD.

HaykoBo gocnigHuuUbKi eKkcneauuil, CnoCTEPEXEHHS.

OpraHizauig niTHIX HayKoBO-OOCMIOHULUBKUX —eKkcneguuin  edeKkTnBHa
dopma BMpPOBaPKEHHA MNO3aLUKINIbHOI OCBITW, KA MOEAHYE MOXIMBOCTI
pPO3BMBAKOYOro eeKTy MNpPakTUYHOrO0 BUKOPUCTAHHSA OTPUMAaHUX TEOPETUYHUX
MNOHATb, Ta NPMBABNUBICTb XUTTA Y HAMETOBOMY Tabopi B aBTOHOMHMX YMOBaXx
nepebyBaHHsA. [lig 4ac RNiTHIX KaHiKyn 3Ha4yHO 36inbLUYHOTLCA Yac akTUBHOrO
CMifIKyBaHHSA 3 OTOYYKYMM CBITOM, CaMOCTIMHICTb OCOOGUCTOCTI B opraHisauil
Pi3HOMaHITHMX CNoCTepeXeHb, AOCNIAKEHb, y3aranbHeHb Ta, HaBiTb MOXITMBOCTI
3p0obUTK CnpaBXHE 0COBUCTE «BIOKPUTTA» 3aKOHOMIPHOCTEN NPUPOAHUX ABULL.

Y 2014 poui rpomagcbkmi niuen «Cysip’a» NpoBiB CBOK CiMHAgUATY
ekcneguuito, TpaguuiHO 3acHyBaBLUM HAMETOBUIW Tabip HOHMX gocnigHuKiB 6ing
c. KypraH JlebeguHcbkoro pavoHy. Ona 37 aiten i nignitkis Bigkpunmcb M'sTb
nabopaTopii:

- diznkKa NpMpoaHUX ABULLL,

- Oionoris Ta 6oTaHika,

- reonorig Ta reorpadis,

- MaTemMaTuKa Ta TEXHIYHE MOAESNOBAHHS,

- aCTPOHOMIS.

OctaHHa nabopatopiss kopucTyBanacb 0COGMAMBOK YyBarok 6inbLIOCTI
niyeicTiB, SKMX NpuBabnioBanu TaEMHULUi, Pi3HOMaHITHI sBuMLWa 30psiHOro Heba,
MOXINMBOCTI  CnocTepiraTm  acTPOHOMIYHI  0O’eKkTM, oOnaHyBaTtM BMiHHAMU
KOPUCTYBaTUCb Teneckonamm pidHMx cuctem. Jliueictm obupann Temu
pocnigkeHbs 3a ocobuctumm  ynogobaHHsaMn. ACTpoHOMiIYHa nabopartopis
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nponoHyBana TeMW OOCHIOXKEHb, SKi HE BUMaranm ocobnmBux MaTeMaTUdHUX
3HaHb, TEOPETUYHUX 3HaHb 3 acTPOHOMIi, 3HanWoMcTBa 3 BapiaHTamu
cneundivyHnX CBITOrNAAHNX KOHLENLIN:

1. «AKkmueHicmb COHUSI ma e80J1HoUisi COHSIYHUX MIISIM».

["onoBHe 3aBOaHHSA OOCHIAKEHHA HABYUTUCL CNOCTEpPIraTM COHAYHI NaMn
METOAO0M NpoeKUil 306paxeHHsa 3 ikCoOBaHO BiACTaHHO OO0 ekpaHa. Lle aae
MOXJIMBICTb NepiogMyHO 3amarnbOByBaTM PO3TallyBaHHSA NAAM, X CKYyMYeHHS,
paxyBaTu 3arasibHy KifbKiCTb. 3a UMMM [OaHMMW BU3HAYa€ETbCH aKTUBHICTb
CoHus. PetenbHicTb poboTM [03BONUTL BU3HAYUTWU LIBUAKICTb 0BepTaHHA
CoHust HaBkono cBoel oci. Teneckon Aae 300paXeHHs1 OKpeMux MfsM Ha
nosepxHi CoHus. Moxnueso BupaxoByBaTW OINCHUK PO3Mip camoi NnsMu Ta
NOPIBHATK I 3 PO3MIPOM Halol nnaHeTu. [JocnimgkeHHs fae ysaBy Npo po3mipu
COHUS, CTPYKTYpPY MOro noBepxHi. [Ans AONUTIMBUX BaXXNMBO 3HAWTKU rinoTesu,
K MOXJIMBI BIQNOBIAI HA NMUTAHHA YOMY BUHUKAKOTb MISMU, 9K BOHU BMMBaOTb

Py

2. ®a3u Micsus ma weudKicme MICYHO20 mepMiHamopa.

CnoctepexeHHs1 a3 Micaus Oae MOXNUBICTb BM3HAYNTU OGepTaHHS
CynyTHMKa HaBkono 3emsi. YsaBuTu cobi Ta HamanoBaTy NPOCTOPOBY KapTUHY
pyxy Micsuda 3a neBHWN Yac — BaxnvBa Ans OPMYBaHHA MOHATb HebecHol
MexaHikn pgocnigHuubka poboTta. 3a aBa TWXKHI CMOCTEPEXeHb tOHI aCTPOHOMM
BU3HayaloTb 3MiHM a3m Micausa. Kopuctyroumch kaptoo Micaus, wonHs
diKkCyeTbCA Mexa CBiTNna i TiHi, @ NOTIM PO3PaxOBYETLCA LUBUAKICTb MPOCYBaHHSA
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TepMmiHaToOpy LWO Bignosigae wBMAKOCTI obepTaHHa Micaus Haskono 3emni.
BuHMkatoTh UikaBi NUTaHHSA: siK po3TawoBaHe COHUe B Mexax TepMiHaTopa?
Uomy TepmiHaToOp iHOAI BWUIHYTMA, a iHodi, 9K npsima ninHia? [NpubnusHy
LWBMOKICTb MPOCYBaHHA TepMiHatopa MOXHa npopaxyBatn 3a TepMiHOM
BUMIPIOBaAHHA 4acy MiX pasamu Ta 4acTkowo giametpy Micauda, aky nogonana
MeXa cBiTrna Tempsieu. LlikaBo, WO cnpolleHa kapTuHa pyxy Micauss HaBkono
3emMni Moxe ycknagHiBaTUCh 3a NOLIYKOM BIiAMOBIAEN Ha HOBI MUTAHHSA: YOMY
MU He 6aunmo 3aTeMHeHHs1 CoHus womicausa? YoMy OMCK HaLWOro CynyTHUKa C
4acoM 3MIHIOETLCS 3a PO3MipoM? A 4K AikncHO MU 6avmmo Tinbkn 50% noBepxHi
Micaua? ACTPOHOMIYHI AOCNIAKEHHS, K 3OINCHIOTL AiTW | NiaNiTKK, MeHWw 3a
BCE OpieHTOBaHi Ha abcTparyBaHHs Ta TeopeTusauii. BoHn malTb Bigkputm
nepLiomkepeno iHTeNeKTyanbHOro po3BnUTKY 0COBUCTOCTI — AONUTANBICTb.
3. Ocobrnusocmi nosepxHi Micsus.

MoBepxHsa Micaus Hanbinbl [OCTYNHA AN CrOCTepeXeHb Ta Bpaxae
BEJIMKOIK KIMNbKICTIO PI3HOMAHITHUX YTBOpPEHb. KOXHUW, XTO «ChyckaBcs» 3a
MOXINUBOCTAMWN Temneckona Onwxkye [0 KpaTtepiB, FPCbKMX NaHUIOXKKIB, Ta
PO3MOrMXx MICSAYHUX «OKeaHiB» 3axonsoBaBcs UMMKU Kpaesugamn. [onoBHe
3aBOaHHA UbOro acTPOHOMIYHOro AOCHIOXKEHHS — CaMOCTIMHO CKMnacTu Onuc |
Knacudikauito yTBopeHb Ha noBepxHi Micausa. Bxe noTiM gonuTnmei MOXYTb
AisHaTuca Npo X HasBu, Ta 0CoBNUBOCTI popmMyBaHHS. [ocnigKeHHs1 CXoXe Ha
MawuHy 4acy, gka NepeHocuUTb crocTepirada 6Ginbl K HA YOTMPUCTa POKIB Y
MUHYNe, KOnu BrepLle BYEHi CKOHCTPYOBanun Teneckon i nobaunnm anBOBMKHY
NOBEPXHIO HALLIOrO NMPUPOLHOro cynyTHUKa. KOHi aCTPOHOMM ONUHAKTBECA Manxe
B CXOXMX YMOBaX, CXUNUBLUUCb Hag OKYNsipOM Cy4acHOro ternieckona. Baxnmeo
He «3aBanuTu» IX yBary i po3ymMm roToBMMMU HasBamu, KoopguMHaTtaMmu Toro, Lo
BOHM nobauunu, pisHOMaHITHUMW rinoTe3aMn MOXOMXKEHHS, €BOSoLii, T. L.
[ocnigXeHHA NOYMHAETLCH 3 CNOCTEPEXEHHS, NPOAOBXKYETHCA MOLLUYKOM O3HaK
CXOXOCTi, 3aBepLlyeTbCA cucTeMaTmsauieto. HasiTb 6€3 MmoTuBauil gocnigHuka
BUHUKAE Benuka KifnbKiCTb NMUTaHb: YOMY KpaTepu Bigpi3HATLCA 3a (POPMOLK0 Ta
pO3MipoM? AK BUHUKIN KpaTepu 3 PO3KMHYTOI Ha BEMWKI MIOLLi «MPOMEHEBOK
cuctemoro»? Lo aincHo yaBnsaTb coboto «Mopsi» i «okeaHn» Micaua?

4. 3opsiHUlU 200UHHUK.

MeTa uUbOro OOCRIOXEHHS CcKnacTu cuctemMy MNpuBAN3HOrO BU3HAYEHHS
MICLIEBOro 4acy 3a poaTallyBaHHSAM 3ipoK cy3ip’ss Benuka Begmeauusa BigHOCHO
HebecHOro mepugiaHa. 3BUYaAMHO, LLO MOXNMBO obMpaTM 3a OpIEHTUPU 4acy
iHWi cy3ip’a, ane 3opi Benukoi Beameawuui Hanbinbw 3pyyHi  ans
crnoctepexeHHd. Llen crnpoleHuin «30pAHUN FOANHHUK» MOXIMNMBO TUMYaCOBO
BMKOPUCTOBYBATU Nig Yac MaHOpPIBOK, YepryBaHb Oins BOrHuwa y HameToBOMY
Tabopi. BiH 36epirae «ToYHIiCTb xoaoy» B Mexax go 20 KM. Ha «cxig - 3axig»
MonoxeHHs HebecHoro mepuaiaHy Big MonsapHOT 3ipkM Ha CXig BM3HAYaeTbCSA
AN KOHKpeTHOoI  micueBocCTi. [Ona  3pydHOCTI  MOCTIMHOMO  KOPUCTYBaHHS
obunpaetbca opieHTUp (OoepeBo, cToBn, Oyaiens,), abo NPoTAryeTbCAa MOTYy3Ka
TOYHO 3a NMPOXOMAKEHHAM HebecHOro mepugiany depes NonapHy 3ipKy Ha cxig
3Bepxy A0 3eMi. 3 rifloK BUrOTOBNSETLCA paMKa, Ha SIKY OAAraeTbCsa 3BMYaNHNN
nposopun cann gnsa apkywy A-2.Ha HbOMy BiNbHO MantoeTbCA hromacTepom
niHia, ska 0yge KOXHOro pady Haknagatuca Ha BU3HA4YeHUn HebeCHUK
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MepuaiaH. BigHOCHO Hel pa3 y OBi roguMHW CTaBUTbLCA NO3HAYKa 3HAXOMKEHHS
YMOBHOIoO «UeHTpa» cys3ip’a Benvka Begmeguus. [Mopyd nuwitbca 4ac
crnocTepexeHHsi. 3a OfHY Hid, MOXIMBO NPOCTaBUTU BCi MOMOXEHHS LEHTPY
cy3ip’a y BIigNOBIOHOCTI 3 YacoM Ha TOOMHHUKY. KopucTyBaTtUCb TakuMm
rOAMHHMKOM Hajani gy)Xe npocTo: MigHABLUM HaL rofioBOK pamKy 3 hannom,
Haknagaemo 306pakeHHs1 HebeCHOro mepwugiaHy 3 iCHYHYMM, 3HaxXo4MMO
«UeHTp» cy3ip’a Benunka Begmeguusa, oTpUMyeMO MOpyY 3HAYEHHS MiCLEBOro
yacy. 30psSHUMA TOOMHHUK Hece BENUKY KinbKICTb aCTPOHOMIYHOI iHpopMmauil,
AKWO 3adaTUCb MUTAHHSAMWU: SK 3pO0BUTM MOro npugaTtHUM AOnsi NOCTIMHOro
BUKOPUCTaHHA? [Na ooNUTAMBMX HAL3BMYaNHO BaxnnBo Byae aisHaTtucs npo te
K BUKOPUCTOBYETHLCH Y MOCTIMHOMY 30PAHOMY FOAUHHUKY «TOAWHKOBA CTpifikar,
wo noeaHye lMonsapHy 3ipky 3 "gensta” (Merpeub) n "ramma" (dekga), Benuvkoi
Beomeguui, yomy HeobXxigHi LOMICSYHI nonpaBkM 4O Yacy pyxy 3ipok, T. w,. Ane
cnovatky Tpeba nepekoHaTUCb, WO 30PSHUA FOOMHHWUK Mpautoe i 3aBXan y
HaroA,.

5. Bu3sHa4yeHHs1 eeoepaghiyHUX KoopOuHam micuesocmi 3a A0rMOMO20H
[NonspHOI 3ipKu ma KyrnbMiHauii OKpeMux 3ipoK.

MeTa uUbOro acTPOHOMIYHOrO AOCHIIKEHHSA MEPEKOHATUChb, WO 30psiHE
HebO Jae MOXIMBICTb TOYHO BU3HAUNTK reorpadivHi KoopamHaTtu. Tpeba Tinbku
3HaTU neBHi npasuna, WO 3abe3nevaTb BiflbHE MNepPecyBaHHA 4YyO0BOH
nnaHetoo 3emns. [llepwmin KpoK AOCRIMKEHHS HaunpocTiwnn. LWupoTta
MiCLLeBOCTi BM3HA4YaeTbCs KyTOM BMUCOTU [onspHoi 3ipku Hag obpiem. Mpunag
OS5 BUMIpHOBaHHS BUTOTOBUTUM 30BCIM HE CKITagHO: BMPI3aeMO nanepose Koo Ta
3roptaeMo MOro no AiameTtpy, noTtiM Aeidyi no pagiycy. OTpuMMaemMo Kono
nogineHe crmbamu. HakneiMo nanepoBe KOMO Ha KAapTOH, B LIEHTPI 3aKpinnsieMo
BaXxinb Ha MOTY3Ui, skun byae 3agasaTn BepTukanb. BusHavyaemo i HaHecemo
Mo Kparw Kona uiHy OifleHHA B rpagycax — Hyfb Ha Agiametpi npasopyd, 90
rpagyciB nNpoTM 4acoBOl CTpifku, Hanpotn Hyna — 180, a Tam fe Baxinb
nepecikae kono — 270 rpagycis. 3anvwnnoch TiNbKW 3akpinuTn B LIEHTPI Kona
PiBHY TifNKy Ha oci QJiameTtpanbHOo. BcTaHOBMOEMO oOTpumMaHun npvnag
acTponsbito Tak, Wob HyNb «aMBUBCA» Ha MiBHIY. BU3HAuUMTU WNMPOTY MiCLEBOCTI
MOXNMBO 3 nosieoto B Hebi [lMonspHoi 3ipkn. HaBoguMmo Ha Hei rinky Ha
AiameTpanbHin oci, BigMIpAKYKM 11 BUCOTY Hapg ropusdoHToMm. Lle € wwnpota
MicueBOCTi. Ane gnsa OTPMMaHHA TOYKM 3HAXOMKEHHA Ha Koni wupoTtn Tpeba
BU3HaA4YNTK reorpacpidHy gosroty. Bsarani ue cknagHun npouec, WO BUMarae
TOYHUX BMMIpIOBaHb 4acy, konn byab — sika 3HaroMa AckpaBa 3ipka nepeTuHae
HebecHUn MepudiaH y HanBULLIOMY (BEPXHS KynbMiHaUisi) abo HMXYOMY (HUXKHS
KyrbMiHauist) noro micui. Yac KynbMmiHauil MOXHa BUMIpHOBaTU AeKinbkoma
rogvHHUKaMM OfHO4YacHO (4Yac, XBWMWHA, CekyHAaa), a MoTiM KOpUCTyBaTUCb
cepegHiMm apudpmeTnyHmm. Konm 4yac BU3HAYeHo, TO no cneuianbHUM
Tabnuuam, BM3HAYaAETbCSA [OBroTa MICLEBOCTI, TOGTO Ton eamHuin 3 Geanidi
MepuaiaHis, 9KMA camMe B LEN 4Yac nepeTuHae obpaHa 3Hanoma 3ipka.
[lekpeTHMn MicueBUn Yac, WO MNOBCAKOAEHHO BUMKOPUCTOBYETLCS HACESIEHHSIM,
nepeknagaeTbCa Y BCECBITHIM, SKMM BMU3HA4YeHO Yy Tabnuuax: Big 4Yacy Ha
FOOVHHUKY BIgHIMAOTLCA HOMEpP 4acoBOro MosiCy MiCUsl CNOCTEepEeXeHHs Ta
OOMHMUSA (SKWO 3MMOBMK 4ac, TO OAMHMUA poaaeTtbesl). MoxHa 3pobutu
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pPO3paxyHKM LOBroTu Ansl OEKiSIbKOX 3ipOK OAHOYAaCHO i MOPIBHATM OTpUMaHi
pesynbtatM LlikaBi nuTaHHA BWMHWKAKOTL Mig 4Yac nNpPoOBeAEeHHS  LUuX
crnocTepexeHb: HK KaniTaHu AisHalTbCa B Oe3MexHOMy OKeaHi, Lo
nepeTnHalTb came ekBaTtop? A sIK AisHaTUCA cepeq nNboay i TopociB NPo Te o
TV JOCAr NiBHIYHOIO NOStoCy?

6. Pyx lanineesux cynymHuckie rnnaHemu KOnimep.

FOniTep uikaBu 0B’€KT CNOCTEPEXEHHS aCTPOHOMIB. 30psaAHUI KaneHnaap
[03BOJIIE BU3HAYUTU HaMKpaWMn 3pYYHUWN Yac CMNOCTEpPEeXeHHA nnaHetn —
riraHTa. Y Teneckon MoxHa nobadnTn [UCK NraHeTn 3 CMyraMm Ta SACKpasi
3ipOYKM MOro HamBINbLUMX YOTUPbOX CYMNYTHUKIB PO3TALLOBAHMUX Yy OOHY MiHito.
Bnepwe ix nobaunB Ta 3amanioBaB [aninen . ToMy BOHM HOCATb BignoBigHY
Ha3By. 3aBOaHHS [OOCIiIMKEHHS igdeHTudikyBaTn cepepn 3ipodok [aHimepn, lo,
Kanicto, €Bpony. 3a TepMiH NpPOBEAEHHSI CMNOCTEPEXEHb, MO MOXITMBOCTI,
BU3HAYNTM pPyX CynyTHUKIB. [padik KoHirypauin cynyTHukiB HOnitepa
3HaxXoQuUTbCA aCTPOHOMIYHOMY KareHzapi Ha pik. BusHaumBLLM BCECBITHIN 4ac
CMNOCTEPEXEHHS (MeToguka obuYnCreHHss HagaHa B OMUCY 3HAXOMXKEHHS
reorpaiyHuMx KoopauHaT), nerko 3’sicyBaTu Ha3BW CYNYTHUKIB 3a X
po3TallyBaHHAM. 3amanbOBYHOUM pO3TallyBaHHS CYMYTHUKIB 3a TepMiHOM
crnocTepeXeHb, MOXINBO BU3HAYUTU IX B3AEMOMOKPUTTH, 3aXOMKEHHSA 3a OUCK
NnaHeTn, NPOXOMKEHHA Mo AnUcky. lig Yac ubOoro AoCnigpKeHHA BUHUKAE Benuka
KINIbKICTb 3anuTaHb: SIK BUHUKNA cucTemMa cynyTHukiB? LLlo BigbyBaeTbCca Ha 1X
noBepxHi? Lo coboi yaBnsAwTb nnaHetu — riraHtn? TaemHuui CoHaYHOI
cUCTeMu, OOCNIKEHHA CYNYTHUKIB KOCMIYHMMM anapaTaMu BaXvMBa CTOpPIHKa
AOCArHeHb nacTea.

7. Kinbus nnaHemu CamypH. JlimHIiG «30psHUU MPUKYMHUK» - KOMac
OpiEHMYyBaHHSs y 30PSIHOMY Hebl.

AKWO ysiBUTU iCHYBaHHA Bi3UTHOI kKapTkM CoOHAYHOI cuctemun, To CaTypH
Oyae i ronoBHOK O3HaKOK. Y Teneckon BiH 34a€TbCsi HOBOPIYHOK irpaLlKoro
npupoan, sKow npukpacunn BcecBiT. MeTa gocnigKeHHs BU3HA4YUTU
0COBIMBOCTI CBITNOBUX €(EeKTiB Pi3HUX YaCTUH KifbUS: KiHUIBOK («BYLUKWY),
CepeauvHy Kinbus, 3MiHYy MOro MNOSIOXEHHs. [Ans gonuTnmnBuMx BUHWKAe Garato
MUTaHb: MOXOMKEHHS KaM’siHUX Kineub, IX ToBwMHa Ta wupuHa? KinbKicTb
Kifleub Ta BigCTaHb MK HUMKN? AK gocnigxyBanachk winnHa KacuHi? Yomy iHoai
Kinbusa CaTypHa He crnocTepiraetbCa ? UM iCHYOTb KifibUS HaBKOJSIO iHLUMX
nnaHet — riranTiB? CaTtypH  3aBXOW BU3MBAE BENUKY KiNbKICTb MUTaHb,
0COBSIMBO MOro YHiKarbHUI CynyTHUK TUTaH.

8. CrniocmepexxeHHsi 3opernady.

LLlopiyHo maca 3emni 3poctae npubnunsHo Ha 300 Tuc. ToH. Lo macy
NPUHOCATbL Nagarodi Ha Hally nnaHeTy HebecHi Tina. 3eMHa aTMocdepa HagiHO
3axuuiae NoOBEpPXHIO NMaHEeTU Bid Mannx MeTeopuTie. 30BHI Lie BUrNsS4ae HaBiTb
KpacuBo. JlloACTBO HasuBae LuUe sBule 3openagoMm. 3openag Kpawe
crnocTepiratv pa3om 3 ycima apy3simu. PoaTalwyBaBLUMCL MO KOy, rofioBO0 A0
LEeHTPY cnocTepiradi NUbHO CTeXaTb 3a BU3HAYEHUM CEKTOPOM 30pSIHOro Heba.
Moro o6upatoTb 3a CE30HOM MEeBHUX METEOPUTHMX MOTOKIB, AOBIAKA NPO SKi € B
aCTPOHOMIYHMX KaneHngapsx. B iHWi yacu nagiHHA 3ipoK pigkicHe siBvlle, ane
TEX MOXIIMBE X cnocTepexeHHsa. MeTa gocnigXeHHa — 3’AcyBaTu HanpaBeHHs
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NpofibOTY MeTeopiB, IX KiSIbKiCTb, NPUOMM3HUIA Yac NPOSfbOTY , CEKTOP MOSABMU
(panoH wo ob’egHye Aesiki cysip’s). |Hoai BOaeTbcA cnoctepiratm nagiHHA
bonigis, sk 3anuwarTb Ha HiYHOMY Hebi AckpaBwui, BIQHOCHO TpuBanuu chig.
LlikaBo 3’icyBaT 4Mm HasgoraHsiB MeTeopuT 3emMilto, UM pyxaBcs I Ha3yCTpid.
Ons gonutnunBmx He 3anuwnTbca 6e3 yBarn nNUTAHHA 3B’S3KY MK KOMeTaMu i
METEOPUTHUMM NOTOKaMu, iCHyBaHHs B COHSIYHIN cucTeMi nodca acTtepoigis,
MEeTeOpHi CKyn4eHHs1 Ha opbiTax nnaHeT. Ay iHdopmauito npo ictopito BececBiTy
HecyTb B cobi meTeopun? YoMy Tak BaxnmBa KOXHa 3Haxigka «HebecHoro
KaMiHHSA»

Y pi3HUn Yyac HanbinbL nonynspHUMKM Bynu pisHi TeMyn OocnigkeHb, ane
KOXXHa 3 HMX MMOBIPHO OTpuMyBana «aocnigHukax». [eski Temu B3arani 0ynu
«ynodbneHMMmun» Mamxke gnsa BCiX JOCMIQHUKIB ekcneauuii i obmexeHb Ha BUBIp
KinIbKOCTi TEM He icHyBarno.

3aHATTS B aCTPOHOMIYHIN nlabopaTopil NoYnHaNoCh y MicoBin ayauTopil, a
came, 3 CNopympKeHHs1 NpocTopoBol Moaesii COHSAYHOI cUCTEMU. YSBMNEHHS Npo
mMacwTtab Ta CcTpykTypy Hawoi COHAYHOT AOMIBKM HaWBIiNbl HAO4YHIi came 3
3aBepLUeHHAM MoentoBaHHA. Ha okpemin ranasBuHi nopyd 3 HaMeToBUM
MICTEYKOM acCTPOHOMM BUMIptoBanu BiacCTaHb y 24 meTpu. Ha pi3HMX KiHUAX
O3Ha4yeHol BiACTaHi cnopymkyBanucb nonycdgepu, ski BudHadanu CoHue Ta
nraHeTty HenTtyH. BignoBigHO KOXHMI MeTp 4OpPiBHIOBAB aCTPOHOMIYHIA OONHUL.
Mepwunm Konom pagiycom B OOMH METP HaBKOMO «CoHUs» Oyna opbita 3emni.
Hani 3’ananucb opbiTh BCiX iHWKX nNnaHeT: YpaH — 12 meTpi, CatypH — 9 M,
KOnitep — 5 m ,Mapc -1,5 m, BeHepa — 0,7 M., Mepkypin — 0,4 m. JocnigHunkm
Mann MOXNUBICTb «3Bepxy» nobauntn mogesie COHAYHOI CUCTEMU, Ta OLIHUTH
«CKYMYeHHs» nnaHeT, Micue nnaHetn 3emnd. Kpokywounm Mk «opbitammy
NfaHeT toHIi aCTPOHOMK 3 NOAMBOM [Ji3HaBalnuCb, WO PyXatTbCA BOHW came Mo
NMOLWMHI eKNINTUKN, B AKIN 06epTatoTbCs BCi NnaHeTn HaBkono COHUS, WO «Pik»
Ha Mepkypii Bcboro 88 ai6, a HentyHa - 168 pokie. CBiAOMO BUHMKANO NUTAHHSA
YoMy came Tak BnawToBaHa CoHsiyHa cucTema? Lle BigkpuBano MOXNMBOCTI
MOTMBOBAHOIO BMBYEHHSA BGaraTbOX Teopin 1I BUHMKHEHHSA — Big Teopil BiHHepa,
Ao mMamxe Hemoxnueol Teopil WmiaTta. Oani, okpim iHWKX cnpaB ekcneauuil,
MNOCTYNOBO BAOCKOHanBanacb mogenb CoHAYHOI cuctemun. HapewTti Oynu
BUroToBMEHI nonycdepu nnaHeT i CoHuda. 3a oanHuuto 6panuck po3mipn 3emri,
TOMYy UikaBO Oyno 6GaynTu OYi OHWX aCTPOHOMIB, KOMW ANS BUTOTOBMEHHS
nonycdepu KOnitepa npunwnock HakmaaTn 12 Taknx «3eMHux nonycdep», onga
CatypHa — 9! 3poaymino, wo macu uyux nradHeT y 300 ta 95 pasiB 6GinbLui
BIQMNOBIAHO HiXX Yy 3eMni. Y4YacHUKN KOHCTpYytoBaHHA mogeni COHAYHOI cucTemm
AONUTINBO NMOCTaBUMUCL A0 NMUTAHHA CUMKN TSXKIHHA Ha UMX nfiaHeTax riraHTax.
Micna npnbnuaHMx nigpaxyHkiB 3’sicyBanu ii HECYMICHICTb 3 XUTTAM Oyab-AKOi
XMBOI icTOTU. Yacu umTaHHsA, WO BigbyBanucb B ekcneauuii K OEHHWUN
BIONOYMHOK nicna obigy, NpoBOAUNIUCL NOPYY 3 aCTPOHOMIYHOK FansBMHOM.
beaniy nuTaHb, WO BUHMKaANW Yy OOCMIOHWKIB, CKnaganu TemaTuKy Iekuin 3
acTpoHoMil, abo iHWKX HayKoBWUX HanpsMKiB, y nicosin ayguTtopil. Jlekuisa
BigOyBanacb WOAHSA Yy KiNbKOCTi «ogHa» Ta TpmBana piBHO 30 XBUSMH.

OpraHizauis pgocnigkeHb 3 acTpoHOMIl BuMarae, nepw 3a Bce,
pauioHanbHOro BUKOPUCTAHHS [OEHHOro Ta HIYHOro 4Yacy pobu. Pyxnueun
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AEHHMA 4Yac HanoBHEHMW Mpauelo, KyNaHHAM, irpamMmu i 3maraHHsiMU rapTye,
pO3BMBAE, ane 1 BUCHaXYE i3nyHi MOXIMBOCTI giten i nignitkis. Broma He
aogae yearu, CnocTepexnmMBOCTi, 3HAYHO BMSMBA€E Ha CTaH CBIOOMOCTI, LWO
3MIHIOE MOTUBALIIO MOBEAiHKN. AKWO Aoaatu A0 LbOro MIHMMBICTb noroau i
cTaHy Heba, TO 3pO3yMmino, YOMYy aCTPOHOMIYHI CMOCTEPEXEHHA — KpomniTka
cnpaBa. Y OeHHMr 4yac Tpeba MakcMMym 3ycunb Ooknacty Ao ¢OopMyBaHHS
NEBHOrO PiBHA aBTOMaTM3My y pobOTi 3 TENECKOMNOM: OpiEHTYBaHHS MiacTaBky 3a
CTOPOHaMK CBIiTYy, CBO€YacHe BCTAHOBJIEHHA LUMPOTM MICLEBOCTI, perynsuis
BUCOTM TybByca, MOro 3akpinneHHs Ta [OBedEeHHd, 3aMiHa okyndapiB (ge i1x
30epiratn), nixTapuk — BCe MOBMHHO OYyTM BignNpaubOBaHO Ta NIArOTOBMEHO Y
AeHHun 4vac. Ocobnuey yBary 6axaHO npuginuTU BMIHHAM MpautoBatn 3
PYXSIMBOKO KapTOK 30psiHOro Heba. ICHye Benuka KinbKiCTb CydacHuX 3acobiB
BU3HAYEHHS MNEBHOro Cy3ip’s,3HaXOKEHHA 3ipOK , MOLWWYK MfaHeT — CydacHi
MOGIinNbHI NpucTpoI Big TenedoHiB, CMapTgOHIB, A0 nnaHweTiB, HOyTOykiB. Ane
3BMYarHa pyxnmMBa KapTa 30psHOro Heba 3aBXau rotoBa OO BUKOPUCTAHHS,
BnawiToBaHa HaunpocTiwe, gae 4yaoBund pesynbtar. Tum Oinbll Hagae
NO3UTKBY, KOS KapTa 3pobrieHa CBOIMU pyKamu.

Yac 6inga BorHuwa, BHOuI, Nig Kyrnonom 3opsiHoro Heba Ha BiaKpuTomy nyai
— HaWKpalun Onst acTPOHOMIYHOI OCBITU. 3aBXaW 3HauMaeTbCca TeMa And Toro,
o6 AaisHaTmucsa Oinblie, 3auikaButucb rmndwe: Ocb TiNbkM Aeski pparMeHTu
Takoi becign.

«Cysip’s Benukoi Begmeguui oTpumano cBoe iM’'A Big OpPeBHIX rpekiB He
30BCiM 0OrpyHToBaHO. 3a iX ysBM BenVKMA 3Bip BeaMigb MNOBUHEH MaTtu
BEJIMKOro XBOCTa, XO4Ya Hacnpasdi BCi BegMedi MalTb AyXe KOPOTKUW, Manxe
HEenoMiTHUA XBIiCT. Ane rpeku TiflbKM Yynu nNpo BeaMens, OCb 4YOMY BOHMU
npuaann 30psHi TBapuHi Takoro xeoctatoro surnagy. [ns 6inbwocTi nogen ue
cysip’a Haragye koBla. LlikaBo, Wwo gpyra 3ipka 3 KiHUs py4Yku KOBLUA NoABilHa.
3a 1i gonomoro apabu nepesipanu 3ip BepLUHMKIB. BOTH OoTpuMyBaB KOHSA Ta
CTaBaB BEpPLUHMKOM TiNbkM 3a yMOB WO 6auntb He oAHy, a ABi 3ipku. Lo
noABinHy 3ipky HasuBatoTb Miuap — BeplwHuk y nepeknagi 3 apabcbkoi » [licns
Takol icTopil Aitv i nianiTkm 06oB’A3KOBO NEPEBIPATL CBIiM 3ip, Ta 3anam’saTaloTb
cy3ip’a Ha iM'a Benuka Begmeanus. A we BoHM 3anam’sitatoTb iM’a 3ipku Miuap,
Ai3HaTbCA, WO BiNbWICTb ACKpaBUX 3ipoK HEBOCXUIy MakTb CBOI OCOBUCTI
IMEHa.

«Mopyu c cysip’am J1ebigp, cse sipka Bera — anbda cysip’a Jlipa. Lle gpyra
nicna CoHusa HanbinbLw BMBYEHa acTpOHOMaMu 3ipka: BoHa BikoM 500 MinbroHIB
pokiB, Mamxe B ABiYi 6inbwe CoHus. CBIiTNo Big Hel nge Ao Hac 23 poku, BOHA
HabNMXaeTbCcAa OO Hac 3 wBKAakicTio mamke 15 km/c. LlikaBo, wo 14 Tuc pokiB oo
H.e. Bera 6yna nonsipHoto 3ipkoto niBHiYHOro Heba 3emni. Yepes 12 Tucsad pokis
BOHa 3HOBY CTaHe MOJSIIPHOKO 3ipKOol, HaBKomno skoi 6yayTb obepTtaTtucsa BCi
cysip’a. Cama Bera 3a 12 roguH obepTaeTbCcsa HaBKOMNO CBOEi oci. LLBuakictb
obepTaHHs 3ipkn Ha ekBaTopi gocsarae 270 km/c. ToMy BOHa He CxOXa Kysto, a
OinbWw Ha enincoig 3 AyXe siCKkpaBMMKU NOMKCaMU, OOHUM 3 SKMX «OAUBUTLCS» Ha
Hac. Bera Oyna nepLuoto 3ipkol 3a KO BUMIpIHOBANM CBITUMICTb BCIX iHLUMX
3ipok. HaBkono ui€l 3ipkn MoXnmMBoO 0b6epTaloTbCAa NaHeTn 3aranbHOK Macok B
10 Takmx nnaHeT, Ak KOniTep. HasBa 3ipkn nepeknagaetbcs 3 apabCbKoi SK
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«nagaroday, 60 nop’sa3aHa 3 nereHaoK Npo KopuwyHa bora 3eBca, kUM nagas
Ha 30obud 3 Heba. 3apas ue cysip’s — Jlipa.» HecknagHe, ane aAyxe uikaBe
3HANMOMCTBO 3 KOHKPETHOI 3ipKOK 30pAHOro Hebocxmny AoNoMOXe 3auikaButu
aiten i NianiTkie NMMTaHHAMW BUHUKHEHHS | €BOSOUiT 3iPOK, IX PYyXOM HaBKOMO
sapa Hawol [anakTuky, KonumBaHHAMW oci obepTaHHa 3emni. Bsarani Taki
nogpobuui nNpo KoCMiYHi 0BG’€KTH, WO 3HaXoOATbCsA [daneko 3a Mexamu
AOCAraHHA NACTBOM CBigYaTb NPO MOrYTHICTb aCTPOHOMII, SIK HAYKMW.

«Micaupb Ha Hebi 3aBXxau 30yaxyBaB yaBy nogen. Benuka kinbkicTb TBOPIB
MUCTELTBa OCMiBYHOTb, PO3MOBigalTb, 300paXyoTb YapiBHUIA MICSAYHUIN CBIT, B
AKOMY BWCTA4ya€e MiCcUS pPOMaHTUYHMM NpUrogam, YaknyHcTBy, ©OopoTbOi,
TaeMHMUSM. Ane acTpoHOMIB Binbll LiKaBNATb NUTAHHA MOB’S13aHi 3 BNSMBOM
Micsaua Ha nnaHeTy 3emng. [incHO — ue yHikanbHUM Ha BCo COHSIYHY cuctemy
cynyTHuK. >KogHa nnaHeTa He Mae TaKoro BaXKKoro, BigHOCHO [O cebe,
cynyTHuka! Micaub Mawmke LWOCTa YacTka Hawol nnaHetn. BiH obepTaeTbecA
HaBkosio 3emni 3a 29 Ai6, a HaBkono cebe — 3a 24 roguHu. Tomy nNOACTBO
6aunTb TiNbKM OfgHe «OBnMYYs» CBOrO CynyTHUKa. Moro BhnvMB Ha po3BUTOK
XUTTA OINCHO AoneHocHuin: Micaub BKpPUTO Kpatepamu. TOX MOXHa TinbKu
YABUTU CKINbKNW NPUNHAB Ha cebe ygapiB KOCMIYHOro Opyay Haw NpupoaHUN
wnTt! Mpunnuen, wo 30ygpkyBaB Micsiub CBOIM MOTYTHIM TSKIHHSAM, MOXIMBO,
npueenun go nosasun amagibin, Wo 3 Yyacom nepebpanuca 3 okeaHy Ha 3emMmm —
Tak BWHUKNO noacTBo! Micsaub aKkOM CTBOPEHMM Ana Hawux MaunbyTHIX
MOXnuBocTen Buxody B COHsIMHY CUCTEMY — aCTPOHOMIYHI obcepBaTopii WO He
3anexaTb Big cTaHy atmocdepun, 60 Ha CynyTHUKY BOHA BiACYyTHs, OyaiBHULTBO
BENUKNX KOCMIYHUX CTaHUinA, Kopabnis, KOHCTPYKUIN, 60 cuna TSXKiHHSA Y WICTb
pas3iB MeHLIa, KOCMOAPOMW Ta CTapTOBi KOMIMMEKCU, 3aBOAWN, €HepreTUyHI
YCTAHOBKM — OCb ManbyTHE HALWIOro CcynyTHUKa. Ane KOXHOro pasy, AUBISYNCH
Ha Micaub, M 6ygemo 3ragyBaTtu iM'a Henn AMCTPOHT — MOAMHK, WO BriepLue
cTynuna Ha oro noeepxHio 20 nunHsa 1969 poky. Miomy 6yno 39 pokis i npoxwus
BiH BCboOro 82 nsa o6eptn HaBkono CoHus, ane HasaexXau 3anulinecs B nam’aTi
noacTea, gk nepwa nwogvHa Ha Micadi. NocmixHemoca nomy, K NpPocunn Noro
apysi. »

Taki HeBenuyki pos3nosigi nig 4Yac MaHApPIBOK, BIAMOYMHKY Nif 30pPSHUM
HebOM HabnwxalwTb HayKy acTPOHOMIO A0 UiniCHoro CBITOrNggHoOro
CMPUAMAHHA He Tifbkn AK dopMU KONEKTMBHOI nam’aTi nwogcTtea, ane u
6e3mexHOoro nonboTy Mpii, 6axkaHHA JOCArTM 0bpii HOBMX | HOBMX MOXITMBOCTEN.
Ix MOxe BMiCTUTU Tinbkn BececsiT.

Uac HaykoBO OoCnigHULbBKOI ekcrneauuil weuako nnuHe. Habnukaetbcea
3axucTt pecdpeparTiB, WO y3aranbHOWTb pe3ynbTatn gocnigpkeHb. Baxnmeo , Ha
Mi Nornsag, BUKOHaHHA TPbOX YMOB iX YCNILWHOI Npe3eHTauil Ta 3axXucTy:

—  TOBHICTK OpUriHanNbHUM TEKCT, HIIKUX UMTaT, NnepenncyBaHb 3 KHMKOK,

nocunaHb Ta iHwWe;

— TiNbKW CBOI OTPUMaHI pakTun, JYMKU i BUCHOBKY;

— He obmexyBaTUCb B NPUMYLLEHHSIX, rinoTe3ax, BUCHOBKAX.

Lle TOM BMMAOoOK, KONMM MUCIEHHA AiTen | NigniTkie Mae 4dyaoBy
BNacTMBICTb BUKOPUCTOBYBAaTWM CBiM YHIKanNbHUW piBEeHb Yy3araribHEeHHS |
TeopeTuaauii, KUK Wwe He oBMEXeHUN paMmkamu 3HaHb 3akoHiB. HaBiTb aHani3 i
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CuHTEe3 BIiabyBalTbCA 0e3 naHyBaHHA NOrikM, YCBIOOMIIEHHS NPOTUPIM 3a
NpoBIAHOK ponsio  ysBu. MoOXnIMBO MpUNyCcTUTX, WO B TakKOMy AUTAYO-
IOHALbKOMY CTaHi 4aCTKOBO 3HAXOAUTbCA CNpUMMaHHA Ta MUCHEHHs 6yab —
SIKOrO BYEHOro, AocnigHuKa, WO OMWHMBCS Ha TepuTopil Le HeBigoMoro,
TAaEMHMYOro. TOX BaXNIMBO HagaTUM MOXIMBICTb MPOSABY IHOMBIAYyanNbHOro
YHiKaribHOro piBHSI MOHATb, 3HaHb, PO3YMiHHS Npobnemn. OBOB'A3KOBO B XMUTTI
OCOBUCTOCTI HacTaHe 4ac, Konuv  BigbyaeTbCcs neBHe MPUBOPKaHHA ysABW,
paHTasil Ha piBHI 0COBUCTOro IHTENeKkTyarnbHOro po3BUTKY. HayKoBiCTb —
NPOBIgHMI MPUHUMN €(PEKTUBHOIO HaBYaHHSA. Arne y4iHHA (CaMOCTiIHMIA nNpouec
3aCBOEHHSA 3HaHb) Mae 4yaoBYy (QYHKLiO 306epexeHHs! YHIKanbHOCTI MUCIEHHS
OCODMCTOCTI, WO OMBUTLCA Ha HeBigoMe 6e3 3acTepexeHb, 3 POMaHTUYHUM
3axOMNMfEeHHAM O4iKyBaHHS oOcobucToro BIigKpuTTA. HaykoBo — [ochigHWUUbKI
ekcneguuii BUpiWYOTb caMe Lie 3aBaHHA PO3BUTKY Mi3HaBarbHUX NPOLECIB.

OdopmneHHs pedepaTiB 3aBepllye poboTy Hag HUMK. [iTh NUWYTb «Big,
PYKMU», TaKOX MarstoTb, BKMNEWTb 3006paxeHHs. 3axucT BigbyBaeTbcsa
ypoumncto. ABTOPUTETHE XYypi OUIHIOE pedepaTn 3a TpbOMa MNOKa3HUKaMM:
OpUIriHanbHICTL 3MICTY, MNEPEKOHSIMBICTL BWUCTYMNY, BIONOBIAI Ha 3anuUTaHHSA.
Buctyn pasom 3 Bignosigamu TpuBae He Ginblie m'atn xBunuH. [lNepemoxui 3a
TPbOMa BIKOBMMU TpynamMy HaropogKyrTbCA AunnomMamu i rpamotamn. bes
Haropod He 3anuwaeTbCHd HIXTO — MOTUBALiA YCriXy ronoBHa pyLllinHa cuna
nisHaBanbHOI OiSANIbHOCTI. 3aBepLUEHHs ekcrneauuiil - Lue nigcymkose cBATo. Llen
Yac Ha npupoai — sickpaBa intocTpadis BUCnoBnoBaHHA dinocodis, Wo Oyab-
siIka Hayka Ma€ CeHC TiflbKn ToAi, Konn pobuTb NMOANHY LLAaCMBOLO.
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AcmpoHOMiYHi eKcKypcii, MaHOpieKku

[Mo3awKinbHi 3aHATTA 3 aCTPOHOMII Lie He TifbKW ekcrneauuii, a h eKckypcil
Ao gitoumx obcepsaTopin. O3HANOMUTUCH 3 LWOLAEHHOK (LLOHIYHOK) POo60TOHD
BYEHUX-aCTPOHOMIB, 3 CY4YaCHUMW MOTYTHIMK TersieckonaMmn pPi3HOMaHITHUX
KOHCTPYKUIN i CUCTEM,di3HAaTUCb NPO  iCTOpPil0  BiOKPWUTTIB, 3pobNeHunx
acCTpOHOMIYHOMY 3aKknagi — Uue BaxnuBa 4acTka Mni3HaBasibHOro rpouecy,
dopMyBaHHSA CBITOrNAAY, K cMcTeMn nepekoHaHb. Cama ayxoBHa aTtmocdepa
acTpoHOMiYyHOI obcepBaTopil, SIK HAYKOBOro MicTevka e npauoTb NAu, LWo
BMBYAKOTb Aaneki 30psiHi CBITU, BNIMBAE Ha CBIAOMICTb i CNPUAMAaHHS OTOYEHHS
AK peanbHO iCHyH4Oro MambyTHLOro. Taki eKCKypcCii cnpaBXxHi NOAOPOXi Yy CBIT
LikaBoro i He3abyTHboro. B Hawomy Bunagky ue 6ynu TpaguuivHi noisgku oo
KpuMcbkol acTpoduisanyHoi obcepBaTopii, WO BiabyBanncb KOXHOI BECHM
(kBiTEHb, TPaBeHb) B c. HaykoBe Bbaxudmcaparicbkoro parnoHy APK. Mu manu
MOXIIMBICTb TWXKHEBOro nepebyBaHHS Ha TepuTopil obcepBaTopii, NpoXMBaKOYn

B HaMeTax.
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MpauiBHMKN obcepBaTopil NM06’A3HO HagaBanuM Ham ApoBa, BoAy, BCi iHLWi
YMOBM AJ151 CAMOCTIMHOIO NPUroTyBaHHSA Ki, opraHisauil gisnbHOCTI HAMETOBOrO
Tabopy. Ane 6e3uiHHMM nogapyHKOM OyB OCOOMCTUIM Yac, SKUM NPUAINANM Ham
acTpoHoMmu. BigBigyBaHHA acTpOHOMIYHMX 6GawT, OeMOoHCTpauis poboTn Ha
Teneckonax, y4acTb B CMOCTEPEXEHHSIX 3a NNaHeTamu, 3ipkamu, TYMaHHOCTSMU
3arnoBHIOBASIM BPaXXeHHAMMU KOXeH AeHb. BuaaTHi acTpoHOMK 3 3a4,0BOSIEHHAM
YnTanuM yvacHukam €eKCKypcil nekuii, pobunu noeBigoMMeHHsd, Bignosiganu Ha
yYncernbHi 3anuTaHHg. 3a iX CrioBamMu, BOHU OTpUMYBanu Benvke 3a0BOSIEHHSA
Bil TOro,lo CrifikyBanucb 3 CydaCHUMW LiTbMM i NigniTKamu, SKi LiKaBIsaTbCA
HayKol Npo 3opsiHe HeBo. A Kpumcbke HEBO B ropax Ha BUCOTI Mamxke KirlomeTp
Hag piBHEM MOPS He MOINO He BpaXaTu SACKPaBICTIO 3ipOK M Benu4yyio
Hebocxuny. A Ha TipCbKMX CXunax BESIMYHO BUCATLCS CpPIOHI  Kynona
obcepBaTopin, LLO OKpPeMO crocTepiraloTb Tinbkn 3a CoHuem, obcepeaTopin 3
PEHTrEHIBCbKUMW Kamepamu, Wo 6avaTtb HEBMAUMI ANst OYEN TaEMHWMYI 30pi
MipiHan. AcTpoduisnyHe BigaineHHa Kpumcbkoi obGcepBaTopisi po3TawoBaHe B
Cimeisi Ha Gepesi mopsa. Pagioteneckon giametpom 22 MeTpu NPOCIyXOBYeE
MOBY [anekux 3ipoK, ranakTuk, Lo BigdaneHi Big Hac Ha TUCAYI CBITOBMX POKIB.
YyacHuKIB eKkckypcii Binbll BpaxaloTb He po3Mipu HayKoBMUX cnopyd, a Ix
MOXNUBOCTI 030p0oiTM NOACTBO 3HAHHAMM Npo BcecBiT. 3BMYaiHO, BUHMKANO
FOfIOBHE NUTAHHA — YM AIMCHO NOTPIOHI Taki BUTpaTh Ha Te, Wob gocnimkyBaTu
30paHUn cBiT? 3HaxoaaTbcs H6araTo BignoBigen 3 gokasamun n daktamu, siK Le
BaXXnnBo. Ane, Ha Miin NOrns4, acTPOHOMIYHI CMOCTEPEXEHHS | AOCNIIKEHHSA
3pobunn nauHy pPo3ymMHOK. Bauensoumcb 3a 4OMOMOroK  Pi3HOMAaHITHUX
npunagis B Bennd BcecBiTy, N0ACTBO Jae novyaTok Moparni — CUCTEMI CTOCYHKIB
30epexeHHs1, NecTyBaHHS OUBOBWXHOroO siBuwia BcecBiTy — nognHM pO3yMHOI.
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[nBHO, WO 3a JOCTAaTKOM | KOMGOOPTOM NEPECIYHI NI0AN ManmXke He ANBRSATLCA B
3opsiHe Hebo. B Hawomy obrnacHoMmy UeHTpi OypxnuBo Ail0Tb MATb BULLMX
HaBYasrbHUX 3aknaguW, Tpu OEeCATKM CepedHiX LWKif...i XO4HOro Tterieckony,
HauineHoro B HebO, »XOOHOro nraHeTapito ANs «ChifkyBaHHA» 3 HUM. Konwu
reHianbHoro KaHTta 3anutanu, Lo Bpaxae Noro Hambinbll B OTOYYOYOMY CBITI,
BiH BiAMNOBIB, LLO 30pi i Moparb.

KoHKypc Haykoeo-¢haHmacmu4HuUX npoekmie

ACTpPOHOMIIO HEMOXISMBO BMBYaTM 6e3 3anyyveHHsi ysiBu. BoHa 36ymkye
draHTasii, Mpii, AKi POPMYIOTb YABHI baHTaCcTU4HI CBITU. PaHTacTMKa — BiTaMiHU
3pocTaHHAa ang aiten i nignitkis. HaykoBo — dhaHTacTuyHa nitepatypa 3pobuna
CYTTEBUN BHECOK B PO3BUTOK TEXHIYHMX igen, couianbHUX MNPOrHo3iB, HanpsMKis
pocnigkeHb. B rpomagcebkomy niuei «Cysip’a»  TpaguuiiHO NpoBOAUTLCS
KOHKYPC HayKOBO — (DAaHTACTUYHUX MPOEKTIB, NpucesayYeHnn BcecBiTHbOMY OHIO
aBiauil i kocMoHaBTUKN — 12 KBITHSA. Came B uen aeHb y 1961 poui FO. O. Narapin
BnepLle BMBIB NtoacTBo B Kocmoc. 3aranbHa TeMa KOHKypcy «[lpuxoab Ao Hac,
ManbyTHe!». Temu, 3a SKMMK cKnagarTbCs MPOEKTU, PiIBHOMAHITHI:

— «Pobotn i poboToTexHika ManbyTHbOro»: BMKOPUCTAHHA poboTiB
aHgpoigis y nobyTi i 6yaiBHMUTBI, «PoboTM mMeTamopdu (TpaHchopmepun) y
AOCHIMKEHHAX [HWMX nnaHeT, B reosnorii», «HaHopobotn B mMeauuuHi i B
OTpUMaHHi HoBUX ByaiBenbHUX MaTepianie», «MerapoboTn, 9K KOCMiYHI MiCTa,
3aBOAN, KOCMIiYHi Kopabniy».

— KocMiyHi cTaHUil, KONOHIl, NoCeneHHs1 Ha iHWNX nnaHeTax: Pi3HOMaHITHI
KOCMiYHi CTaHUil HaBkono 3emni Ta iHWUX NNaHeT, B TaK 3BaHMX «TOYKax
JNTarparxa» MK nnaHeTor i cynyTHMKamMu, noceneHHs Ha Micsui, actepoigax,
CYNyTHUKaX NNaHeT — riraHTiB, Ha NnaHeTax 3eMHOro Tuny.

— 3eMnsa — nnaHeTta niogen: MmandyTHE OCBOEHHS OKEaHCbKUX Luenbais:
nnasydvi i NigBOOHI MicTa, KOCMIiYHI nidpTW, €eKONorivyHi 3aBogu, CifllbCbke
rocrnogapcTBo, CMNOSIyYEHHA MK KOHTUHEHTaMK, KepoBaHa noroga, KOCMIiYHi
xeperna eHepril.

— Wkona i HaB4aHHA KocmivHOi Epu: wkona mManbyTHbOro Ak cucrtema
HaB4yanbHMX NnadopaTtopin Ha BCiX KiMaTMYHMX 30Hax 3emni 3 obcepBaTopigmm
Ha Micaui, MobinbHi knacw, iHopmauis i yHiBepcarnbHi npodecil.

— MicTo B SIKOMY XO4ETbCH XUTU: MiCTa ManbyTHBOro Ha Pi3HUX LWIMPOTAaX,
CMOPTUBHI cnopyau, TpaHcnopT, iHpopMauis, NoCTavyaHHA NMPOAYKTIB Ta eHepril,
eKosioria MicTa NoMeLLKaHHS NoANHU, NoByToBa TEXHIKA.

— Hawa CoHa4Ha cuctema: OoCoONMBOCTI NfaHeT i 1X BUKOPUCTaHHA
NIOANHOK: COHAYHI eHeprocTaHuil i cTanenitTenHi 3asoam Ha nosepxHi Mepkypis,
BioTexHonoriyHi kKomnnekcn BeHepun, kocmogpomm Micsaus, KOCMIiYHI cTaHUil
Mapca, Benuki CuHTe3aTtopu Ta cTaHUil KOCMIYHOro 3B’s3Ky Ha opbiTtax nnaHeT —
riraHTIB.

— lNowyk 6GpaTiB MO pPoO3ymy: MNPOEKTU Mporpam MnoLyKy acCTPOTEXHIYHOI
AiSNbHOCTI  iHWKUX UMBINi3auin, po3pobka BapiaHTIB KOCMIYHOMO MOBJIEHHS,
ranakTudHi podoTn po3BigHMKMN.
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— 30penboTu: 30penboTU - KOMOHIT A0 IHWKX 30PAHUMX | NMAHETHUX
CUCTEM, TMPOEKTU [OBUTYHIB AN KOCMIYHMX 30penboTiB, 30penboTn Ta IX
BJOCKOHAarIEHHS 3a Yac NonborTy.

N - N
/A =

-
- -

Maike BCi HanpsiMKM pPo3pobKM (PaHTACTUYHUX MNPOEKTIB MOB’A3aHi 3
acTpoHoMietn. EnemeHTapHi acTpOHOMIYHI NOHATTS TpUMatoTb PaHTaCTUKY Haz
NpipBOI0 «(eHTesi», Oe BUPYE «COH po3ymy». Tema pobBOTOTEXHIKM BUMarae
3HaHHS «3aKOHiB pobOTiB», AKi CknaB NUCbMeHHUK ¢paHTacT A. AsiMoB. A Tema
npo obnawTyBaHHsa Hawol CoHAYHOI cuctemm notpedbye 3HaHHA npo i
CTPYKTYPY i 0COBSIMBOCTI KOXHOI NIIaHeTW.

[MpoekT KocMmivHOro 3asoay «ligporeHHU reHepaTop»

[igporeH — HaMNpPOCTIWMM | HaNBINbLL PO3MNOBCIOIKEHNA aTOM Y BcecsiTi.
Lle «uernnHka», 3 IKOT MOXHa CTBOPUTU Byab-SKy peYOoBUHY, HEOBXIOHY NIOANHI.
OTxe, He noTpibHO OyayBaTM wWaxTWU, KonaTu Kap’epn | CnopyaxyBaTtu
3baravyBanbHi abpukn 1 3aBoauM AnNs 0OOyBaHHA TakK 3BaHMX KOPUCHUX
KonanuH. |3 gBox aTomiB rigporeHy OTpUMYETbCA renii, a gBa aToMu rerito,
00’eaHaBLUMCb, CTBOPATL NiTin i T.4. OCBOIBLIM NOKNaAN KOCMIYHOIO FigporeHy,
MM B ManbyTHbOMY 3MOXXEMO OTPUMYBAaTK BCe, LLIO HEOOXiaHe NIoAMHI — MmeTanu,
nanbHe, nNMacTuUK, OpPraHivyHi pPevyoBUHM i, HaBiTb, MPOAYKTU XapdyBaHHS,
NPUNUHMBLLM CNOTBOPKOBATU MOBEPXHIO CBOEI Ta iHWWX MfaHeT, OTpytBaTu
aTmocdepy.

Hanbinbwi i HeBuyepnHi 36epiradi rigporeHy — nnNaHeTu TiraHTu.
Hanbnwkumii o Hac — tOnitep. Moro maca 6inblie 3emni B 300 pasis! Came Ha
opb6iTi KOniTepa 6yae nobyaosaHui B ManbyTHbOMY «[iopOreHHUn reHepaTop».

47



Ons pobyBaHHA rigporeHy 3 MOBEpPXHi NNaHeTU BUKOPUCTOBYHOTBHCA Jla3epHi
rapMaTu, aKi ONPOMIHIOITb TOYKY Ha noBepxHi KOniTepa, BUKNMKaKUYM (POHTaH,
BMBEPXXEHHSA rigporeHy Ha HeobxigHy BUCOTY. MNoTyXHicTb 6aTapel Takux rapmar
3abesnevyyBaTMMyTb acTepoigu, WO CKnagalTbCa 3 BOAW, B3ATI 3 NOSACY
actepoigis. CneujianbHi kKancynun samopoXeHol Boan, bombapayroum NOBEPXHIO i
MUTTEBO BMMAPOBYOYNCH 3a PaxyHOK TepTs, NigHIMaTUMyTb QOHTAH rigporeHy.

CneujanbHi pesepByapn 3akadyBaTUMyTb ras i po3noginatumyTb NOro B
Moayni, ki 6e3nepepBHO TpPaHCNOPTYBAaTUMYTb BaHTaX A0 reHepatopa. KoxeH
pesepByap, pyxawumcb 3a OaTtapeeld B HanpsiMky obepTtaHHa HOnitepa,
BiANpaBnsie i npuiamMae Hasag Tucadi moaynis, 3abesnedytounm GesnepepBHY
AOCTaBKy rigporeHy B reHepaTop.

Cam reHepaTop — Ue Benu4YesHe Kifble, B SAKOMY aTOMMU TigporeHy,
3BINIbHMBLUNCE BiO, €NneKTPOHIB, PO3raHAlTbLCA [0 BUCOKUX  LUBUOKOCTEWN
Ha3yCTpi4 OAWH ogHOMY. Y cneuianbHMX Kamepax BiabyBaeTbCa 3ITKHEHHS a4ep
rigporeHy Ta ix ob6'egHaHHA. Lle OyayTb kamepu, siki CTBOPIOKOTb YUCTE 3ani3o,
cTanb, CnnaBu, AOPOroUiHHI MeTanu, piakicHi MeTanun B HEOOXIAHUX KiNbKOCTSX,
CKnagoBi Nanuea Ana KOCMIYHMX Kopabnis, opraHiyHi cnonyku Ansg HacTynHOro
nepeTBOpeHHA B Biomacy abo nnacTtuk, BUPOLLYBaTUMYTb BENMYE3HI KpucTanu
HebaveHoi MiLHOCTI i T.A4.

CknagHun reHepartop BMMarae nocTiMHOrO KOHTPOSo, ToOMy nopyd Oyae
3HaxoOuUTUCA Line MIiCTeYko Aansa nNpoXuBaHHA nogen, 3abeaneyeHHst 1X
NPOAYKTaMn, KMCHEM, OBCryroByBaHHS 6a3snM BaHTaXXHMX KOCMIYHWX TaHKepiB.,
BUpoOHMUTBa pobOTiB, HOBUX reHepaTopiB i T.4.

A gymaro, WO 30IMCHEHHS Takoro MpPOeKTy 3MIHUTb XUTTS Jiogen
ManbyTHbOro. BOHM CTaHyTb CrpaBXHIMM [OCMiAHMKAMX, MaHApPiBHUKaAMMU,
BUHaXigHMKaMX 3 BeNUKMMW  MOXNuBocTaAMM. 3anaciB rigporeHy HOonitepa
BUCTA4YNTb Ha OECATKM TUCAY POKIB. A Tam YOMOBIK NpuaymMae LoCh e BinbLy
LikaBe, W06 He 3HWULYyBaTM HaBiTb rasosi riraHTW. Hanpuknag, HaB4UTbCA
CTBOPOBATM 3aKOHM NpMpoaun NoTpibHi B NOTPiGHUIM Yac y NOTpiGHOMY MicLi.

MpoekT «KocmiyHa cTaHuis Ha opOiTi HaBkono 3emMni».
MepebyBaTn B KOCMIYHOMY NpPOCTOpPI AyXe Hebeane4vHo, ane n ayxe uikaeo. A
CKNnaB [ecATb HaMBaXNMBIWUMX NPUYUH, YoMy MOTPIOHO OyayBaTM KOCMIYHI
CTaHujl.

[Mo-nepwe, mMoxHa 6e3 nepellkoq cnocrepiraT acTPOHOMIYHI 06'eEKTW.
Omxe, noTpibHO ByayBaTn obcepBaTopii, SKi NpauoBaTUMYyTb HeE3anexHo BiA
3eMHoI atMmocgepu.

Mo-gpyre, oTpumyBath AOyxe HeobXigHi cnnaeBu pi3HMX MeTaniB, SKi
MOXIIMBO BWPOCTUTU TiflbKW B HEBAroMocCTi, TOMYy HeobxigHe OyaiBHMUTBO
BENUKNX KOCMIYHUX KopabniB Ta iHWMX cTaHuin. OTke, O6yayte OGyayeBaTucA
3aBoau.

[Mo-TpeTe, ponomaratm Xxutenam 3emni i KOCMIYHUM  MaHOpiBHUKaM
3B'AI3kOM Ta nporHo3amu norogn. OTxe, 6yayTb 6yayBaTucs KOMMIEKCU 3B'A3KY
Ta 06pobkn iHbopmaLii Nnpo ctaH aTmocdepu.
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[Mo-yeTBepTe, y HeBaroMmocTi Kpalle niKyloTbCs neBHi xBopobun. OTxe,
Oyayte 6yayeBatmcsa MeOuuHi KOMMMEeKcM W uini micta gnga BigMOYMHKY i
NiKyBaHHS I0OEN.

[Mo-n'aTe KOCMiYHi cTaHuii Ha opb6iTi 3emni noOTpibHI ONA PEMOHTY,
3anpaBku, 00CryroByBaHHs Ta KapaHTUHY BCi€l KOCMIYHOT TexHikn. OTxe, byayTb
OyayBaTuCA 3anpaBHi i TEXHIYHI KOMMNIEKCU AN KOCMIYHUX MONbOTIB.

Mo-wocTe, 3emnto NOTPIGHO 3axuLiaTi Big NagiHHA METEOPUTIB Ta iHLWIOro
KoCcMiyHOro cmittsa. OTxe, OyaoyTb OygyBaTUCA CTaHUil CNOCTEpPEXeHHs Ta
3axucTy;

[Mo-cboMe, KOCMiYHi CTaHUil Ha opbiTi MOXyTb nNepeTBoptoBaTU EHEprito
CoHug i nepenasatu 1l Ha 3emnto. OTxe, ByayTb OyayBaTUCA BENUKI KOMMIIEKCU
3 NasepHOoIo nepeaayvero efnekTpukn Ha 3eMHi CTaHLU;l;

[Mo-BoCbMe, HeoOXxigHe OyaiBHMLTBO KOCMIYHMX hepM, ki OyayTb 3a
paxyHOK COHSYHOI eHeprii BMPOLLYBaTM HOBI POCIIMHW, TOTYyBaTW MNPOAYKTU
XapyyBaHHA OS5 BCiX, XTO 3HAXOAUTbCHA B KOCMOCI i Le HabaraTo OOCTynHiwle,
Hi>K BO3UTHU X i3 3emni.

Mo-geB'aTe, HeBaroMmiCTb nigkaxke abCOMTHO HOBIi - TPUBUMIPHI BUAU
cnopTy, i 3'9BNATbLCA CTaHuil 3i cTagioHamun, 6aceHamn, e nNan 3MOXYTb
aocdaraT KOCMIYHUX pe3yrnbTaris.

|, no-gecaTe, Taki cTaHuil NOMITHO po3BaHTaXaTb 3eMHi MicTa, 3ibpaBLumn
barato niogen Ha opbiTi, a B ManbyTHboMy — BignpaButuca go Mapca, abo
MOX€e J0 iHLWKX 3ipoK, Wob 3acHyBaTK TaM KOJSIOHIT 3eMMsH.

YCi NPUYMHM BaXXNUBOCTI NO3a3eMHMX KOCMIYHUX CTaHLIN OyXe uikasi i 5
aymato, wo Tam O6yayTb XKUTWM | HaByaTucsa 4iTW, ski Tex O6yayTb cknagatu
NPOEKTN ManbyTHbLOro, AKe novanocs 3 NepLioro NosnbLOTY NtoanHU B Kocmoc 12
KBITHA 1961!

3axucT NPOEKTIB — 3aBXAW IHTeNeKkTyanbHe CBATO, B AKOMY BepyTb y4acTb
| CTyoeHTn isuko-matematudHoro dakynotety CymaAry im. A. C. MakapeHka.
BoHu BuCTynawTb y poni KOSIEKTUBHOMO XXypi. ABTOPWU MPOEKTIB MOBIOOMIIAOTH
CBOK MpPOBIOHY i€, AEMOHCTPYKTb KPECNeHHs, TexHiYHi getani, pobnatb
BUCHOBKW.  XKypi  OUIHIOE  OpuUriHaAnNbHICTb  MPOEKTY, WNOro  HayKoBy
0OrpyHTOBaHICTb, 3MICTOBHICTb BIiANOBIAEM Ha nNUTaHHA. 3a NigcymMkamu
KOHKYPCY aBTOPU Haropo4XXytTbCA KHUramMmu 3 TBOpamMu HayKOBOI (paHTaCTUKu.

TemaTuka No3aLlKifibHUX 3aHATbL 3 aCTPOHOMIT Ta aCTPOHOMIYHI ofliMniagn.

MigrotoBka OO0 HAyKOBO — AOCNIOHMUBLKUX eKcreauuin novYnmHaeTbca 3 1
XKOBTHSI. 3aHATTS 3 acTPOHOMIl € OAHUM 3 TOMOBHUX cepeq 3aHATb
MaTeMaTuKo, (Pi3nKoK Ta HayKoBOK dpaHTacTukor. KOHI niueicTy BuB4atoTb 3a
HaBYanbHWUM PiK M'ATb TEM, SKi KOXXHOTO POKY MOBTOPIOKOTLCS, ane Ha BULLOMY
PIBHi.

Tema 1 Bceceim i Hawa lanakmuka

5-6 knacu: BuHukHeHHA BcecBiTy, noro npocTip. O6’ektn BcecsiTy:
ranakTuku, mMeTararnakTuKu, CKyn4eHHsl, TyMaHHocTi. Hawa [anaktuka, micue
CoHug B 11 cTpyKTypi CrnocTepexxeHHs .
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7-8 «knacu: Teopis Benukoro Bubyxy, posbir ranaktuk, penikroBe
BUNpoMiHoBaHHA. BigctaHi y Kocmoci — csitoBuin pik. OcobnmnBocTi nobynosu
Pi3HNX ranakTuk, iIX Knacudikauiss. CnocrtepexeHHs

9-11 «knacu: YepBoHe 3MiweHHs, edekT [Honnepa-dizo, [lapcekun i
napanakcu. Cy4acHi ysiBu Npo TEMHI MaTepito i eHeprito.

Tema 2 CoHsiYHa cucmema

5-6 knacu:BiactaHi B COHSAYHIA CUCTEMI, aCTPOHOMIMHA OAWHMUA.
MacwTabHa w™mogenb COHSIMHOI cucTeMu, nnowmHa ekninTukn. Teopil
BMHWKHEHHS MnaHeT i cynyTHuKiB (BiHep, LLUmMigT).

7-8 knacu: lNosic actepoigis. O6nako OopTta, nosdc Kownnepa. [nyToH,
TpaHCMNYTOHOBI nfaHeTn — KeHTaBpu. [lapagu nnaHet KomeTn Ta IX
NOXOPKEHHS.

9 — 11 knacu: Cy4yacHi Teopii NoxooXeHHs1 nnaHeT. Ek3onnaHeTun iHWmx
30psiHMX cucteM. B3aemogis nnaHet y COHAYHINM cuctemi.

Tema 3 lNnaHemu 3emHoi epynu: Mepkypit, BeHepa, 3emris, Mapc

5-6 knacu: 3emMHa rpyna nnaHet. XapaktepucTtukun Mepkypis, BeHepwn,
3emni, Mapca — maca, poamipu, BiactaHi Big CoHus, nepioan obepTaHHSA
HaBkosio CoHus i HaBKosO oci, cynyTHukM 3emni, Mapca. ®asu Micaus.

7-8 knacu: MarHiTHi nonsa niaHeT 3eMHOI rpynu, iX TemnepaTtypa noBepxHi,
cknag atmocdepu. Cuna TaxXiHHA. ABula 3aTeMHEHHSA cynyTHuKiB, CoHus
HocnigpxeHHa Mapca. ACTPOHOMIYHI 0COBNMBOCTI NnaHeTn 3eMns: nopu Poky,
3Hakun 3oaiaky, obepTaHHs 30psiHOro Heba, COHLECTOSAHHS, PiIBHOAEHHS.

9 -11knacu: OcobnmneBocTi NnoBepxHi Mepkypist i noro obepTaHHss HAaBKOSO
CoHus i HaBkono csoel oci. Cknag atmocdepn BeHepu, ocobnuBocTi 1T pyxy
HaBkosio CoHus Ta HaBkono cBoel oci. Cuctema 3emns — Micsaub. Pe3ynbtatn
cy4acHux gocnigpkeHb nosepxHi Mapca. 3akoHu Kennepa.

Tema 4 [NnaHemu — 2ieaHMu.

5-6 knacu: 3aranbHi XxapakTepuCTUKM NNaHeT — riraHTiB: maca, po3Mmipwu,
BiacTaHi Bia CoHus, obepTaHHA HaBkono CoHus | cBOET oci. CnocTepexeHHs.

7-8 knacu Cuctemm CynyTHUKIB i Kineub nnaHeT — riraHTiB. Kinbus
CatypHa. Cknag atmocdepu, sBulla Ha NOBEPXHi O3HaA4YeHuX nnaHet. Brnnus
CUN TSXKIHHA NnaHeT riraHTiB Ha COHAYHY cuUCTeMmy.

9-11 knacwu: BynkaHivyHa AisnbHiCTb Ha [anineesux cynyTHukax Konitepa.
CynytHuk CatypHa TutaH. lNnoTean noxomkeHHs YepBoHoi nnamu KOnitepa.
Mpouecwn B sgpax nnaHeT — riraHTi..

Tema 5 3ipku, cy3ip’s, KOCMIiYHI s8UWa.

5-6 knacu: Cysip’a i 3opsHi nereHan. Ackpasi 3ipku niBHiYHOro Heba. Pyx
3ipok no Hebocxuny. Knacudikauis 3ipok 3a KOMbOPOM i po3amMipamu,
TemnepaTypoto. BiactaHi oo 3ipok. Baxnvei xapakTepucTUKn Hanbrvx4ol 3ipku
CoHus: mMaca, poamipu, obepTaHHsi, Temnepartypa. PyxnuBa kapta 30psiHOro
Heba.

7-8 knacu: EBosnouia 3ipok. Bugnm 3ipok - riraHTW,KapSfiMk1, HagHOBI,
kBaszapu, uedeign. MNapanakcu 3ipok. 3ipkn Bera T1a Cupiyc. Cysip’a Ta iX
rofioBHi 3ipkn «anbuy». lMNoaBinHi i KpaTHi 3ipkn. Cuctema CoHus i nnaHeTn
KOniTep, sk noggiviHa 3ipka. Pyxnuea kapTta 3opsiHoro Heba
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9-11 «knacu: 3opeyTBOpeHHs Yy BcecsiTi. [iarpama [epuwnpyHra —
Paccena. MacuBHi 3ipKkn, «4OpHI SipKW», NepeMiHHi 3ipku, nynbcapn. 3poCTaHHA
eHTponii, eBontouisi BcecBiTy. CBITUMICTb Ta ICKPaBICTb 3ipOK.

3aHATTS NOMICAYHO NNAaHYTHCA B 3aNeXHOCTI Bif pPiBHS 3aCBOEHHS 3HaHb
BIKOBOIO rpynorn. MoxnmBe nepeHeceHHs TeM B 3arieXXHOCTI Bid e(PeKTUBHOCTI
3aHATb. OKpemMo BMBYAETLCA MaTeMaTUYHUI anapaT acTpoHoMil. [Ana GinbwocTi
IOHMX aCTPOHOMIB OMaHyBaHHSA TEPMiHAMM i MOHATTAMW Ha PiBHI NPOBELEHHS
CnocTepeXeHb, KOPUCTYBAHHA 30pSHMM  KaneHgapem, PyXOMOK  KapTowo
3opsiHoro Heba edheKkTMBHO BigOyBalOTLCA Nig Yac NigroToBKM 4O CNOCTEPEXKEHD.
Baxnueo He nepeBaHTaXyBaTW 3aHATTA MaTeMaTUYHMMWU BUKIagkamu. BoHwu
KpaLle po3yMitoTbCS i 3aCBOKOTHLCA Nif Yac NpakTUKM BUKOPUCTaHHSA. [lepeBipka
3HaHb BiadyBaeTbcsa y BUrnagi 6ecig, BiKkTopuH, onimniag. OCKiNbKNM acTpOHOMIS
BMBYAETLCA Pa3oM 3 MaTEMaATUKOW i (Pi3aMKOK, TO iX B3aEMO3B’SI30K HambinbLL
edeKTMBHO POPMYETLCS 3a NEBHUMN NpaBuUiamMu:

— MaTtematuka Hagae MOXNUBICTb BISfIbHO KOPUCTYBATUCb BEJIUKUMU
aCTPOHOMIYHMMU YMCIiamMu | OTPMMYBATK 3PO3yMini pesyrnbTaTtu

— disnvka opMye NOHATTS LWIBUOKOCTI PyXy, obepTaHHSA, NPUCKOPEHHS,
B3aemogii aTtomiB, Towo. Lle pos3sBonse onepyBaTM BENMKOK  KifbKICTIO
aCTPOHOMIYHMX NOHATb.

— HaykoBa (paHTacTuka Hagae MOXIUBICTb (OPMYBaHHSA  LifliCHOI
HayKoBOI KapTuUHKU BcecsiTy.

OcobnnBy yBary MOXIMBO MPUAINSATM NpPOBEAEHHIO oniMmniag, Ae
aCTPOHOMIYHI NUTaHHSA dopMynTLCA BignoBigHO  3a BiKOBMMMU
0COONMBOCTAMM MUCIEHHSA AiTen i nianitkis. Hagaetbca oanH i3 BapiaHTIiB
nMTaHb oniMniagn Ans y4HiB 5-6 Knacis.

1. 3HangiTe MiHiManbHy Ta MakcumarbHy BiACTaHb MK nnaHetamun Mapc i

CatypH.

2. CKinbKn MepKypiaHCbKMX poKiB Byae matn ABaguUsTUPIYHUA XUTEMb, SKUK
Hapoauscs Ha Mepkypii?
[MepepaxymnTte Bigomi Bam cysip’sa lNMiBHIYHOI niBKyi.
Hamantonte cxemy postawyBaHHs nnaHeT CoHAYHOI cuctemm B Maclutabi
1 caHTUMeTp — 1 acTpoOHOMIYHA OOMHULS.
5. Cyma mac sikux ABOX NnaHeT JopiBHIOE Maci 3emni?

B w
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