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CbBpemMeHHUTe y4eHULUM, KOMNIOTPUTE U 3Be34HOTO Hebe.

OpeBHopuMckmaT punocod Jlyumin AHen CeHeKa e Kasan: ,,AKO Ha 3emaATa Mmalle
CaMo elHO MACTO, OTKbAETO Aa Ce BUXKAA 3Be34HOTO Hebe, TO KbM HEro oT BCUYKKM Kpanuwa
LAXa A3 ce CTUYaT Thb/INKU OT XOpa, XadysBalluy Aa BMAAT ToBa 4yyao.” B Hawe Bpeme cnopes,
JINYHUA ONUT Ha aBTOPaA, aKO YOBEK BJiIe3€ B KOATO M [1a € KNacHa CTas, MbJ/iHa C YY4EHULUMU, U TH
nonuta Aann ca BuXaanu MneyHua nbT, MNo-ronsmata 4acT OT TAX LWe OTroBopAr
oTpuuatenHo. Cnyysa ce Aake HAKOM Aa 3a4age BbApoca Aa/v 33 Tasn LeSl HE e HYMKeH
Teneckon. OCHOBHaTa MNpMYMHA € MOLLHOTO Ee/IeKTPMYECKO OCBET/IEHME Ha rpajoseTte
HOLLEM, KOETO HM OTHEMaA r/ie[lkaTa Ha 3Be3aHO0TOo Hebe. Ho He camo. CbBpemeHHUTEe maaaum
X0pa ca BTOpayuuauM nornies B Apyru yyaeca — B eKpaHUTE Ha cBouTe Tabnetu, cMapTdoHU U
nantonu. MoBeyeTo TO TAX HE OYaKBaAT Helwo ocobeHo MHTepecHOo oT HebeTo. OTMWHANAM Cca
BpemMeHaTa Ha NbpBMUTE NONETM Ha XOpa B KOcmoca. MMnnoTMpaHaTa KOCMOHaBTMKa e B 3aCToM
N 3HaunTeneH BPo OT KOCMOHABTUTE, CTbNMAM HAKOra Ha JlyHaTta, CM OTMBAT OT TO3U CBAT,
6e3 fAa A0KMBEAT c/iefBallaTa CTbNKa — M3NpallaHe Ha Xxopa KbM Mapc. KocmocbT ce oKasBa
YKECTOKa cpena 3a YoBeLlKUTe cbliecTBa. Mpobaemute ca HEMMOBEPHU U 33 peLlaBaHETO UM
Ce M3MCKBA MPOABL/KUTENIHO Pa3BUTME Ha TEXHOJIOTMUTE, BNaraHe Ha MHOro cpeacTBa M
BMCOKOKBanuduUUMpaH M3cnenoBaTenckn Tpya. BbnpocbT, obaye e KoM Lie ce NocBeTU Ha
TO3M TpyA. 3alloTo ycnopeaHO C TOBa 3@ HEMAsIKa YacT OT HAaCeNeHUEeTO Ha CBEeTa KUBOTHLT
CTaBa Bce no-yaobeH u 6e3npobnemeH. Ho BmecTo 0cBOOOXAABAHETO OT MKUTEMUCKUTE
TPYAHOCTM Aa AoBede A0 NO-BUCOKM CTPEMENKM Ha XopaTa, TO NMPUHU3ABA MHOrO OT TAX A0
NPUMUTUBHA NOTPebuTeNCKa Harnaca. Te He NorneXxaaT KbM 3Be34ANTE, NMOHENKE 3Be3aAnTe He
M WHTepecyBaT. He BMXAAT CMMUCbA Aa ce noajaaraT Ha TPYAHOCTUTE, CBbP3aHWU C
YCBOSIBAHETO Ha HAayKMTe M Ce OTAPBMBAT OT TEXHUYECKUTE U U3c/edoBaTenckuTe npodecuu.

3a cb)KaneHue Beye e 3abnyda Aa CM MUCIUM, Ye 33 [OHEWHUTe YYEeHUUM e
XapaKTepHO JAa M3Mona3BaT WHOOPMALUMOHHUTE TEXHONOTMW MO-A06pe, OTKOKOTO
npeauilliHnuTe nokoseHms. CbrnacHo npuaobunaTta Bedye MNONyASAPHOCT MAaes, Aeuata oT
nokoneHneto Z, poaeHn B XX| BeK, He ce WHTepecyBaT M300LIO0 OT YCTPOWCTBOTO Ha
KOMMIOTPUTE, U BCE MO-MaJIKO OT NporpamupaHeTo. Te ce 3abaBniABaT, M3MO/I3BaAKU Beye
roToBM KOMMIOTbPHKM nporpamun. HauctmHa npeam 10-15 roayHn npu pabortata HU B
HapPOAHUTE aCTPOHOMMYECKM OOCEPBATOPUM HME Ce ydyexme OT YYeHMUUTe KaK Ja
M3N0/1I3BamMe Pas/IMiHM KOMMIOTbPHU nporpamu. Cera ¢ M3HeHaaa 3abensasBame, Yye HOBUTE
yYeHunuM ce ponuTteaT A0 Hac 3a pabotata c Exell mam PowerPoint. Habniogasa ce
M3HEeHaJBalllo MAacoBO HEYMeEHMe Ha AelaTta Aa paboTaT ¢ Kasnkynatopu. Hakom oT Tax gopwu
He 3HaAT, Ye KaJIKynaTopuTe MMaT NameT M HE UM UABa Ha YM Aa A U3Non3sar.

B nonbaHeHME KbM Ka3aHOTO AOTYK, y4ebHMTE Nporpamum no nNpupoaHUTE HayKu ce
OpA3BaT HEMNpPeKbCHAaTO M M3UCKBAHWATA KbM YYEHULUTE ce CHUKaBaT. Bcreacrteue Ha
cnabata noArotoBka B Te3M 06/1aCTU MNaanTe Xopa ca Bce No-HecnocobHu aa pasbupat m
ycBOABaT HaydyHa MHOpMaLMA, KOETO BOAM A0 HACTPOMBAHETO Ha HEeMasIKM 4acTu OT
06L,EecTBOTO NPOTUB HayKaTa BbobLLe. KaTo pe3ynTaTt 3anoysaT Aa ce WKUPAT Ha NPbB nornes,
napagoKca/lHM 3a HalleTo BPEeMe HarllaCcM Ha MUCINEHe, YMeTO pPasnpoCTpPaHeHWe ce
Y/IECHABA OT CbLLECTBYBAaHETO Ha MHTepHeT. MoTpecaBalo MHOXECTBO OT XOpa pasnaseHo



OTpUYa CTbNBAHETO Ha KOCMOHABTM Ha JlyHaTa. He no-manKko Apyrv, a Hal-4ecTo U CbluuTe
Xopa ce obeanHaBaT B 0b6WecTBa, OTCTOABALLM MaeATa, Ye 3emATa e NAoCKa. AprymeHTuTe
MM ca AOCTOMHW NMPUMEPWU HA [AYNOCT, HO Te M 3awmTaBaT BOWHCTBEHO, OTPUYANKMK
AeMHOCTTa Ha KocMu4yeckn areHummn Kato HACA 1 06aBABaMKM BCUUYKU KOCMUYECKU NONETH
33 ¢panwmen. ToBa MoXKe Aa CTUTHE A0 pa3mepwu, 3aCTPaLLABALLM AbPKABHUTE NONUTUKM NO
OTHOLUEHME Ha HayKaTa U ObAeLLeTo Ha HayKaTa BbobLue.

3a pas3nnKa OT eAHO A0CTa MO-CTapo MOKONEHWe, 3a KOeTO HayyHaTa ¢$aHTacTMKa
belwwe cBbp3aHa C HAN-BbOAYLWEBEHN U POMAHTUYHU MEYTU, CbBPEMEHHUTE Aeua He obuyaT
Hay4HaTa ¢aHTacTMKa. CbBpeMeHHATa Hay4yHa GaHTACTMKA € U3NbJAHEeHA NPeAMMHO C YXKacu
3apaZn camuTe yxKacu.

Cnopes, /nyHMTEe HabnogeHMA Ha aBToOpa  AHELWHWUTE  YYEeHUUM  U3NUTBAT
yBe/MYaBalM ce TPYAHOCTM B CNOCOOHOCTTA 3a CbCpenoTovyaBaHe W CAMOCTOATENIHO
MUCNEHE, A CbLO M C nameTTa. 1o Bpeme Ha 3aHATME BbB BapHEHCKATa acTPOHOMMYECKA
obcepBaTopMusA, B KOETO 4pe3 KOMMIOTbP, CBbP3aH C TONAM TENEeBU3MOHEH €EKpaH,
npenogasaTenaT MOKa3Ba CHMMKM Ha KOCMUYECKM OOEKTM, KPBXKOYHMK OT IX Knac ce
3abaBnABa KaTo 3ano4yBa Aa yNpaBasaBa Cam TeNIeBU3MOHHMA eKpaH Ype3 cBoA cMapTPoH. Ho
CbLUMAT YYEHUK, pellaBanKkmM 3a4a4a OT aCTPOHOMMYECKaTa ONMMNMaLa, CTOM 6e3noMoLLeH
npeg, NpocTa cMcTema OT ABe YPaBHEHUS M HE MOMKe Aa ce cnpaBu ¢ HeA. OT HAKOIKO roguHU
Hacam y4YyeHuUUTe OT KPbXKOLWUTe NO acCTPOHOMMA MOKAa3BaT CTPACKALLA HecrnocobHoCT Aa
3aMOMHAT HellaTa, KOUTO ca BUAM M3y4aBaHW camo nNpegu ceamuua Npu 3aHATUATA, U 43
YCTaHOBABAT /IOTMYECKM BPb3KWU. B cuTyauma, B KOATO NpenogoBaTenaT npeanara ga ce
npecmeTHaT onpeAeneHn NapameTpu Ha AaAeH TUN NPOMEHANBY 3BE3AM, YYEHMK NAUTA 3aLL0
TpAbBa Aa cmATamMe TOBa, C/ef KaTOo MOXKemM Ja Fo0 Hamepum B WHTepHeT. [euaTa
Bb3NpMemaTt HayyHaTa MHbOpMaUMA B MHTEPHET KaTo AafeHOCT M M306Wo He cu aasar
CMeTKa KaK TA e nonagHana TaM — KaK MHOMECTBO Y4YeHM ca MpaBUAN U3CnenBaHus,
HabnloAeHUA, U3MepBaHMA, Baraam ca YMm v TanaHT, 3a 4a CTUrHaT A0 UAeuTe U OTKpUTMATa.
Te He ce 3aMMUCNAT KaKBO LLEe CTaHe, aKo BCMYKM XOpa Ce HaAABaT Ha CbLOTO U Beye HAMaA
KoM aa nyb6aunKyBa Ta3m MHbopmaums. ETo 3awo Hue Tpabea Aa Mm 06ACHMM BCUYKO TOBa.

Korato nnaHetata BeHepa ce BMKAA C APbK OMACbK Beyep Ha 3anag, BbB
BapHEeHcKaTa obcepBaTopusA 3BLHAT Mo TesnedoHa Xopa, KOUTO TBLPAAT, Ye ce e MosBUNO0
HMO. NMpeaun 100 rogMHM, ako eaHO MaAsIKo oBYap4ye OT 6e4HO ceno, He3Haewo Aa YeTe n ga
nuwe, 6u Buaano seyep ToBa HebecHo cBeTMO, BeAHara bu ce ceTuno, Yye e BeyepHuuara.
3a ga morat pogeHuTe B XXI BEK CbL0 Aa NO3HABAT M [a Ce Bb3XMLLABAT OT CbKPOBMULLATA HA
3Be34HOTO Hebe, HMe TpabBa Aa UM M MoKaxkem. [JOKaTo o4nTe MM ce B3MpaT B 3Be3guTe,
e CM noymBaT OT rNefaHeTo Ha KOMMIOTbPHU €KpaHW, a YMOBETE MM Le 3apaboTaT no-
[06pe, TbpCcenkn OTTOBOPM Ha BbMNPOCUTE, KOUTO ByAM TaMHCTBEHATa TbMHMHA HA KOCMOCa.

AcTpOHOMMYECKU HabnoaeHUA 3a yYeHULM OT Pa3/IMYHU Bb3PaCTU.

Buxme mornu aa pasgenvm HabnofeHUATa Ha TpY BUAA B 3aBUCUMOCT OT LennTe U
CNOXKHOCTTA.

demoHcmpayuoHHU Hab0eHs.

Te vmaT 3a Len Aa ce NOKaXKaT Ha YYEHULUTE Pa3/IMYHU aCTPOHOMMUYECKU OBEeKTU n
ABNEHMA C nomowTa uManm 6e3 nomowTa Ha HabnwpgatenHu ypeau. MNpu HabnwoaeHusa c
HEBBOPDBKEHO OKO MOraT Aa ce U3yyaBaT Cb3Be3auATa. BarKHO e Cblo Aa noKaxem Ha
yyeHunumTe, Ye neT OT MNJaHeTUTe MOraT Aa Ce BMXKAAT CblWO C HEBbOPBLKEHO OKO —
MepKypuii (Tasn nnaHeTa ce HabaogaBa AocTa TpyAHO), BeHepa, Mapc, HOnuTtep 1 CatypH,
KOraTo ca Haj, XOpW30HTa U B NoAaxoaAawa 6naronpuatHa KoHdurypauma. C manbk Teneckon




MmoraT ga ce BuaaT JlyHaTta ¢ HelHuTe penedpHu dopmu, BeHepa ¢ HelHUTE pa3inyHmM dasn,
KOnutep ¢ vetnpute lanuneesn cnbvTHMUM, CaTypH C NPBbCTEHUTE WM CNbTHMKA TUTaH,
chbHYeBUTEe neTHa. C MasIko MO-roiAM TeslecKon MoraT Aa ce BUAAT MONAPHUTE LIANKK Ha
Mapc 1 FfonamoTo YepBeHo NeTHO Ha KOnuTep. C BUHOKBA UAKM MANBK TENECKON MOoraT Aa ce
BUOAT 3BE34HM KYMOBE, MDBINABMHWU W TANaKTUKKU, HAKOM ABOMHM 3Be3au. [ocne Ha
YYEHULMTE MOXKE A3 Ce Pa3KarKe 3a PA3CTOAHMATA A0 Te3n 06EKTU 1 33 TEXHUTE pasmepu.

Y4yebHu HabardeHus.

Mpw Te3n HabnaeHUA ce Lenu aa ce HanpaBAT NPOCTU OLEHKM U U3MEePBAHUA, Ypes
KOMUTO BMOCNeACTBME Aa Ce MOKaXKaT onpeneneHn 3aBUMCMMOCTU U ABaeHuA. C no-mankute
YYEHMUM MOXKEe [a ce HarnpaBu CAbHYEB YaCOBHMK UIM MPOCTO MO BPEME Ha e4HO 3aHATME Aa
ce npocnegm Kak ce M3MeHA HanpaBAeHUEeTO U Ab/XKMHATA Ha CAHKATA Ha NpbyuMua, 3abuTa
BEPTMKA/MIHO B NACbK. C mo-ronemute, KaTo ce U3Mo/3Ba Ab/KMHATA Ha MpbyMuaTa U Ha
HeMHaTa CAHKA, MOXe 4a ce onpegenn BMCOYMHATA Ha CAbHUETO Haf XOpWM3OoHTa. Bbs
BapHEeHcKaTa obcepBaTopuA yYeHUUMTE NPABAT M3MEPBAHMA Ha BUCOYMHATA Ha CAbHUETO
HaZ, MOPCKMUA XOPU3OHT CbC CEKCTAHT U NpocneanaBaT HEMHOTO U3MEHEHWE C BPEMETO npes
Pa3MYHN FOAMLWIHN BpemeHa. lNpu Tesn HabnwoaeHua yydyeHUUMTe NpAKO HabawoaasaT
KOCMUYeCKUTe 06EKTU, KOETO HOCKM eMOoLUMK M BbOoAyLEBAEHUE, @ CbLWO U MHOro No-a4obpo
pa3bupaHe Ha CbLLHOCTTA Ha HabnogasaHuTe ssneHus. OcBeH ToBa Te Ce Hay4asaT Aa
paboTAT ¢ HabngaTenHUTe ypeaun, KoeTo npeanosiara NPakTUYEeCcKo NPeoaonaBaHe Ha oLle
pes AOMbAHUTENHN TPYAHOCTMU.

C nomowta Ha ¢oToanapaT, MOHTUPAH KbM TENECKOM, MOXKe aAa ce poTorpadumpar
BCMYKM ropecnomeHaTM O0OeKTW, Npu KOeTo y4vyeHuumuTe ce obyyaBaT ga paboTaT C
doTorpadckata TexHuKa. MNonyyaBaHETO Ha CHUMKKU Ha HebecHUTe cBeTUNa HOocu ocobeHa
pafocCT M yA0BNETBOPEHMNE, HO YpE3 M3MONA3BAHE HA CHUMKMUTE MOraT ga ce pewaT U peauua
NPaKTMYeCcKn 3aga4un. Hali-npocTo e egHO ynparKHeHWe B npunaraHe Ha mawabu. M3nonsea
Cce CHMMKa Ha JlyHaTa. MIamepBa ce no Hea gMameTbpbT Ha JlyHaTa B muammeTpun. Hamupa ce
nHdopmauma 3a 4eUCTBUTENHUA AnameTbp Ha JlyHaTa B KnaomeTpu. MNpecmaATta ce malwabsT
Ha M300paKeHMETO U Ype3 Hero ce onpeaenaT AMAaMETPUTE Ha M3OpPaHU NIYHHU KpaTepwu.
TaKa yyeHMuuTe NnpmuaobmeaTt npeactaBa 3a pa3mMepuTe Ha KpatepuTte No MHGOPMaLUA, KATO
Te camu ca gobunun. 3agavata MOXKe Aa Ce pellaBa oOT YYeHULM B MPOrMMHa3snanHMA Kypc Ha
obyyeHue. Mo aHaNoOrMyeH HaymMH Ype3 M3Noa3BaHe Ha CHUMKM Ha CnbHUETO moraTt ga ce
onpenenAt pasmepuTe Ha CAbHYEBWM NeTHa. ToraBa ce MoJy4yaBaT HAWCTMHA BHYLMWTENHU
pe3ynTatu, Kato ce uma npegsua, vye CnbHueto e 109 nbTu no-ronAmo OT 3emATa no
OvameTbp. Tesn pesynTaTtv BNeyaTaABaT Aeuata M Npegus3BMKBAT OWe MNoBeye TexHMUA
MHTepec. YYeHULNTE, KOMUTO BeYe Ca M3y4vyaBaiu TPUTOHOMETPUYHM YHKLMKM, moraT Aa
NPecmATaT BUCOYMHWN HA IYHHWU NIAHWHKU, KAaTO M3MepPBaT MO 3aCHeTUTEe OT TAX M306pakeHus
Ab/KUHUTE HAa CEHKUTe Ha NJIaHWHCKUTE Bb3BULIEHWS U ONpeaenaT brbfa, oA KOMTo ca
nagann cnbHYeBUTE NbUU. B npoab/KeHWe Ha AbArO Bpeme MoXe fa ce oTorpadumpa
CaTypH M HeroBMAT CNbTHUK TuTaH. Cnep TOBa, KAaTO Ce M3N0On3Ba MHPoOpmauma 3a
aencreutenHnsa anametop Ha CaTypH B KMNIOMETPU, MOXKE Aa ce Oonpeaeny paguycbT Ha
opbutata Ha TuTaH U HeroBmAT opbutaneH nepuoa. Mo Te3n JaHHM OT TPETMA 3aKOH Ha
Kennep moxe fa ce npecmeTHe macaTta Ha naaHetata CaTypH. Taka y4yeHMUUTE moraTt Aa
,npeternat’ uana nnaHetTa Bb3 OCHOBAa Ha COGCTBEHM HabAOAEHWA, M3MepBaHMA U
nsuncnenua. Camoto ¢potorpadpupaHe Ha CaTypH C HEroBmsa CNbTHUK NPEACTaB/ABA CbLLO
HeslecHa MpaKTUYecKa 3ajada, 4Ype3 pellaBaHeTO Ha KOATO Ce YCBOABAT TbHKOCTUTE Ha
actpodoTorpaduaTa.




MoraT fga ce npoBexAaT HabnwaeHws, MNOBTaApPAWM WCTOPUYECKM OMUTM Ha
3HaMeHUTM ydyeHn. C ManKa CTbK/AeHa Npu3ma ce noJsiyvyaBa cnekTbp Ha CabHuUeTo. Tol ce
NPOEKTUPA BbPXY HAKONKO TEPMOMETPMU, 3aKpPEeneHn Ha AbHOTO Ha KyTUA. TepmomeTpuTe
MOKAa3BaT A0 KaKBa TeMMepaTypa ca Ce Harpenu nojg, AencTsve Ha NIbYEHUETO B PA3INYHU
4acTh OT CIbHYEBMA CNEeKTbp. EANH OT TepmoMeTpuUTe Ce NOCTaBA U3BbH BUAMMMUA CMEKTHP, B
CbCeacTBO C YepBeHUA My Kpan. OKasBa ce, Ye TOM MOKA3Ba Hal-BMCOKA TemnepaTtypa. o
TAaKbB HAYMH ACTPOHOMDBT Yunam Xeplen HAKOra e OTKPUA MHPpayepBeHUTE NbuM.
MoBTapAlKM ONWTa, y4eHUUMTEe MOraT ce NOCTaBAT B HerosaTa pPoaA WU Aa CbNpexKMBesaT
OTKPUTUETO, KOETO OCTaBA MHOrO No-AbN60KU cnegu B TAXHOTO Cb3HAHME, OTKONKOTO aKo
CaMO MM Ce pa3Kaxke 3a TO3U OnuT.

UN3cnedosamesncku HabaOeHUs.

Te3n HabntogeHua ca 3a NO-BMCOKO MOTUBMPAHW U NOAFOTBEHW yvyeHuun. PaboTata
He ce M34epnBa caMo C HabnogeHnsTa, a Te ce 06paboTBaT M OT TAX Ce NoJly4YaBaT AaHHM 33
HabnogaBaHuTe 06eKTU, KOMTO MoraT Aa npeacTaBnABaT MHTepec 3a NobuTenckata, a
NOHAKOra Aopuv M 33 npodecMoHanHaTa acTpoHomuA. B HapoaHWUTE acTPOHOMMUYECKMU
obcepBaTOPUM UMA ABATOrOoAMLHA TPAANLMA B MPOBEXKAAHETO HA TaKMBa HabatoaeHus.

HabniogeHnAaTa Ha MeTeopu ce M3BBLPLIBAT C HEBLOPBLKEHO OKO. MeTeopute ce
HaHACcAT Ha 3Be34HM KapTW, NpPaBAT Ce BU3YaNHU OLUEHKM Ha TEXHUTE NapamMeTpu KaTo
3Be3gHa BeNMYMHA, BMAMMA br1oBa CKopocT u ap. OueHKMTe ce 3anucBaT B cneuymanHa
6naHka. Cnepg HabnogaTenHata HoW, BbpXy KapTUTe ce M3mepBaT KoopauHaTUTE Ha
HaHECEHUTe METeOpM M Ce BbBEXAAT B KOMMIOTbPHA Nporpama 3ae4HO C OUEHEeHUTE
napameTpu. Ypes nporpamata ce onpenena KbM KO METEOPEH MOTOK NPUHAANEKUN BCEKM
OT PErncTpupaHMTE METEOpM, KakBa € aKTUBHOCTTAa Ha METEOPHMTE MOTOUM M KaKBM ca
KOOPAMHATUTE Ha TeXHUTe paguaHTu. [JaHHMTe moraT ga ce usnpatat B MexagyHapoaHaTa
MEeTeOpHa OpraHM3aumsa, KbAETO Ce W3N0A3BaT Ca M3y4aBaHETO HA MNOBEeAEHMETO Ha
MeTeopHUTe poeBe. ToBa e pasgen oT acTPOHOMMATA, B KOMTO MPUHOCHT Ha Ntobutenute
aACTPOHOMM € peLlaBall, 33 NO/Y4aBaHETO Ha CEPMO3HU HAYYHWN pe3ynTaTu.

3a BM3yasHU HabnwoaeHMA Ha NPOMEHAMBM 3Be3AM ce M3bupaT AOCTAaTbYHO APKMU
3Be34M C rosisma amnauMTyaa Ha U3MeHeHMe Ha 6nAcbKa, Taka Ye MOo-/IeCHO Aa Ce MpaBaT
OLLEHKMTE, U KpaTbK Nepuoa, 3a Aa MOXKe Aa ce npocneamn oT ydeHMuuTe, 6e3 ga ce otrevaT u
Aa 3arybaT nHtepec. Y4eHUumMTe ce 3an0o3HaBaT ¢ Pa3IMYHUTE BUA0BE NPOMEHIMBU 3B€34M U
NPUYNHUTE, NOPAAM KOUTO Te U3MeHAT baAcbKa cu. Hai-Beye ce HabnoA4aBaT 3aTbMHUTENHO
ABokHu 38e3am ot Tun Anron nnm W UMa, a cbuio nyacupalum 3sesaum uedpenam u RR Lyr. 3a
BCAKA OT MPOMEH/IMBUTE 3BE34M Ce ONpesenaT 3Be34M — CTaHZ4APTH, C KOUTO e ce CpaBHABaA
H61ACHKBT MM. Mocne y4eHULUTe ce Hayy4yaBaT Aa HaMMpaT U AEHTUOUUMPAT NPOMEHAnBaATa
3Be3ga W 3Be3guTe — CTaHZapPTM C NomoliTa Ha HabnaogatenHua ypepn — OUHOKBA WAM
Teneckon. lMNpe3 onpegeneHo sBpeme 6GAACHKBT Ha NPOMEH/AMBATA 3Be3da Ce OUEHABA Mo
cneumanHnU MeToAM 4pe3 CpaBHEHMEe CbC 3Be3auTe — CTaHgapTu. locne paHHUTE ce
06paboTBaT, KaTo MO OLLEHKUTE Ha BAACbKa ce NpecMATaT CbOTBETHUTE 3BE€34HU BE/IMYMHU.
MocTponaBa ce KpMBa Ha U3MeHeHMe Ha basAcbKa Ha 3Be3aaTta. AKo e 6un HabatogaBaH rnaBeH
MUHMMYM Ha 3aTbMHUTENHO [ABOWMHA 3Be34a, MO KpuMBaTa Ha Onsacbka ce onpeaens
MOMEHTBLT Ha MUHMMYMA. Pe3yntatute moraT Aa ce u3npataAT B AMepUKaHCKaTa acoumaums
Ha HabsaaTennTe Ha npomeHansu 3se3an (AAVSO).

doTorpadpcknute HabnogeHMAa Ha NPOMEHAMBM 3Be3AM f[aBaT Bb3MOMKHOCT 3a
nonyyaBaHe Ha MNO-TOYHW KpuBM Ha 6nsacbka. M360pbT Ha 3Be3ga ce cbobpassaBa ¢
Bb3MOXXHOCTUTE Ha HabstogaTenaHa TeXHMKa. MNpaBAT ce CHUMKM npe3 noaxoaall, MHTepBan
oT Bpeme. CHUMKUTe ce 06paboTBaT Cbe cneumnasHa nporpama (Hanpumep nporpamarta IRIS),




NP BCAKO M306paKeHne ce BHACAT KOPEKUMM 3@ TOK Ha TbMHO M M/I0CKO Nose, M3mepBsa ce
O6NACHbKLT Ha NPOMEHNMBATA 3Be34a M Ha 3Be3auTe 3a cpaBHeHWe. Hakpaa ce npecmaATta
3Be34HaTa Be/IMYMHA HAa NPOMEH/IMBaTa 3Be34a 3a BCEKM MOMEHT OT Bpeme, Korato e buna
3acHeTa, U ce NOoCTPosBa KpmBaTa Ha b6s1AacbKa. paduKaTa moxe Aa ce aHanusmpa nogobHo
Ha rpaduKnTe, NONYYEHWN NPU BU3YaNHO HAbAOAEHWE Ha NPOMEHNBY 3BE34M.

Mpu HabngeHWe Ha CAbHYEBUTE NETHA MOXKE Aa Ce onpeaensa YncnoTo Ha Bond m
AaHHUTe Aa ce M3npawar B bearninckaTta Kpasicka acTpoHoMmuyecka obcepsaTtopusa. Tam Bb3
OCHOBA Ha AaHHW OT HabntoaaTenun No uenma CBAT ce NPaBK CTAaTUCTUYECKa 0bpaboTKa u ce
npocnegsasa cibHYeBaTa aKTMBHOCT. HeoTAaBHA yYEHMUM OT BapHEHCKaTa aCTPOHOMMYECKa
obcepBaTopua noa pPbKOBOACTBO Ha WM. leuoBa, npocneamxa WM3MeHeHMEeTo Ha 6pos
CNbHYEBM METHA, KOMTO Ce MOoABABAT OTAE/IHO B CEBEPHOTO M B HOXKHOTO MONYKbLAOO Ha
CNbHUETO, a CbLLLO M HAYMHA, MO KOWTO Te Ce ABUXKAT B CAbHYeBaTa poTtocdepa.

MpaKTUyeckn 3a4a4m No acCTPOHOMMUA.

MpaKTUYeckuTe 3a4a4m ce cbCTOAT B 06paboTKa Ha AaHHWU OT HabtoAEHUS, KOUTO He
Ca HanpaBeHM OT CaMUTe y4YeHULM, @ OT aCTPOHOMM, NMOHAKOra B rofiemuTe obcepsaTopum no
cBeTa. Te BKAO4YBAT paboTa € M306pakeHWs U Tabauuu, M3MepBaHMA, YCpeaHsBaHWUS,
NoCTPoABaHe Ha rpaduKM N N3B/IMYAHE HA Pe3yATaTH OT TAX.

PewaBaHeTO Ha MNpPaKTMYECKM 33[a4YM  Kapa YyyeHUuuTe aAa npeomonear
ncuxonornyeckata bapuepa, KOATO Te YyBCTBAT, Korato TpsabBa Aa paboTAT C HETOYHM YMcna
M KOraTo MeToAbT Ha peLlaBaHe He e ONMcaH CTbMKa NO CTbMKa B YC/IOBMETO, a TpAbBa ga ce
CbCTaBM OT pewasawma 3agadvata. OT egHa CTpaHa Te NOAy4YaBaT NpeacTaBa KOMKO TpyA4
TpabBa Aa ce BAOXM, 3a Aa Ce CTUTHE A0 CbLUECTBEH HAay4yeH pe3yAnTaT, a oT gpyra — UsnuTear
yOOBNETBOPEHME OT TOBa, KOETO ca MOCTUrHanM camu, npuaobusBaTt yBepeHOCT B
cobCcTBEHUTE CM cnOCcObHOCTU. Ypes pellaBaHe Ha NPaKTUYECKU 3a43a4M YYEHULMTE yCcBOABAT
HAYMHUTE 32 MMHUMMU3MPAHE Ha FPELLUKMTE, A CbLLO M 3a OLLEHABAHE Ha rpeLlKkuTe.

Kato npumep we gagem egHa McTopuyecka 3agada, npeasoxeHa Ha 061acTHUA Kpbr
Ha ONMMNMaAaTa NO ACTPOHOMMA Ta3n rOANHA:

BeHepa B XVII Bek. B 1610 r. lannneo MNanunnei 3a nbpsu NbT Habao4aBa NaaHeTaTa BeHepa
CbC CBOSi HOBOM30OPETEH TesIeCKon M Npoc/iessaBa U3SMEHEHMETO Ha HeWHUTe ¢asu U BUAMMU BIIOBU
pa3mepwu. Mpes Bac ca 3apucoBKkuUTe Ha BeHepa, HanpaseHW oT Nannnen ¢ MHoro Aob6pa TOYHOCT.

e A) HanpaseTe Heob6xoaMMuUTE M3MEPBaHWUA M onpeaeneTte NpubAM3UTENHO paauyca Ha
opbuTtaTa Ha BeHepa 0Kon0 CAbHLETO B aCTPOHOMUYECKU eaUHNLM (e4HA aCTPOHOMMYECKA eaANHULLA
€ paanycbT Ha 3emHaTa opbuTa).

e b) Hapucysaitte cxema cbc CnbHLETO M opbutUTe Ha BeHepa 1 3emaATta. M3bepeTe eaHo
nono)KeHne Ha 3emsATa No HeWlHaTta opbuTta. OTbenerkeTe BbpPXy CXemaTta NoJioXKeHUATa Ha BeHepa
cnpAmo 3emsaTa B npeAactaBeHuTe oT Manvnel ¢asun. He ce M3UCKBAT NpecMATaHUA — HapucyBaiTe
NONOMKEHUATa NpUbAN3UTENHO.

i
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®ur. 1. 3apuncoBkuM Ha ¢pasnte Ha BeHapa, HanpaseHu oT Manuneo Manunein [1].




3a ga pelinm 3agavata, TpAbBa Aa cv 06sCHUM 3all0 BeHepa ce BMXKAA C pPa3/IMYHUN BINOBU
pasmepwu 1 nokasea ¢asun, nogobHo Ha JlyHaTa. ToBa CTaBa ICHO OT YepTexKa, Ha KOWUTo TpAbBa Aa ce
HaHecaT NPUMEPHO HeWHUTE noaoKeHma cnpamo CabHUETO M 3emsATa, CbOTBETCTBALLM Ha
n3obparkeHnsTa c Homepa ot 1 Ao 5:

opbwTa
Ha BeHepa

3ema

®ur.2. NonoskeHna Ha BeHepa, CbOTBECTBALLM HA 3aPUCOBKUTE C HOMepa oT 1 A0 5.

3a pa onpegenum paguyca Ha opbuTata Ha BeHepa B acCTPOHOMMYECKM eAMHMLM, HeKa
B3eMeM fBe HeliHM nosioxeHua — 1 n 5. [la 03HaumMm paguycute Ha opbuTuTe Ha 3emaATta n BeHepa
0Kosio CnbHLETO cboTBETHO € r” un r” TNoHeXe OT Hac ce UCKa NpPUbAM3UTENHO pelleHue, Lwe
cyMTame, Ye B NosoxeHune 1 BeHepa e 6mna Ha pascToaHue oT 3emsaTa ri=r’ —r” a B NON0XKeHue 5 —
Ha pasctosHue rs=r" +r”. W3mepBame gnametpute di; U ds Ha BeHepa BbpXy 3apucoBKaTa B
nonoxeHuara 1 n 5. Te3un AnamMmeTpu Ca NponopunoHanHM Ha BUAUMUTE BINOBU OUaMETPU Ha
niaaHeTaTa, Kakto e 6wuna HabnogasaHa oT lanunei. CnepgosatenHo Te TpabBa Aa ca ob6paTHO
NPONOPLMOHANHWN HA PAa3CTOAHNATA MexXay 3emATa n BeHepa B ABaTa cay4dan. Taka nonyyasame:

dp 5 rv’'+71r”

ds nn r'—1r”
r//
T

CnepoBaTenHo PagnyCcbT Ha BEHEPUAHCKaATa Op6VITa e okono 0.7 dCTPOHOMUYECKMN eANHNLUN, KOETO €
pe3ynTaTt CbC 3abenexunTenHa TOYHOCT.

ToBa e nNpumep 3a 3agaya, KOATO MOCTaBA yYeHWKA B Ha NpbB nornen 6e3msxoaHa
CUTyaums — HAMA M3XOAHW [aHHW, He Ce KasBa KakBoO TpabBa Aa ce Hanpasu. ETo u
€MOLMOHaNHATa peaKkuns Ha e4uH OT y4acTHMUNUTE, OTpa3eHa B NMCMeHaTa my paboTa: ,Kak
NCKaTe Aa pella Ta3M 3aga4ya, KaTo He CTe A3/ HUKAKBU Yncinenun aaHHn? ! Ta nokassa olle
BEAHDBXK, Ye AelLaTa Ca CKJAOHHM Aa NpexBbp/aaT npobnaema M3BbH cebe cu, HO He U aa ce
ONuUTaT 4a NPUAONKAT CbobPA3UTENHOCT U MUCDH/, 33 i@ HAMEPAT CaMM HAKAKBO pelleHune. 3a
CbXKa/NeHne Te BCe NOoBeYe He CMeAT Aa MUCAAT camu. 3agaum oT nogobeH Buag moraTt ga rv
NPOBOKMPAT U Aa cbbyaaT y TAX CAMOCTOATENIHOTO MUC/IEHE.



YTouHABaHe Ha NpeACTaBUTE M OoNpoBepraBaHe Ha 3abayXaeHuaTa.

MpaKTuyecknute U HabnwgaTeNHUTe 3aHMMaHMA C  acTPOHOMWS  AoMNpuHAcAT
CbLULECTBEHO 33 Cb3ZaBaHe y yY4eHULUTE Ha NPABUIHM HAYYHWU NPEACTaBM 33 KOCMUYECKUTE
o06eKkTn n agneHma. Moxkem ga n3bpomnm cnmMcbK OT Hal-4eCcTo CpeLLaHn NPMMEpPU 3a LMPOKO
pa3npocTpaHeHn 3abayKAeHWNA, KOUTO MHOTO TPYAHO ce npeofonasaTt b6e3 yyeHnumuTe camm
Aa BUJAT U aa ce ybeaat, Korato oTnpasAT cobcTBeHMs cn nornes KoM HebeTo.

Hali-Apkata 3Be3ga B HowHOTO Hebe e Cupuyc. MPOTUBHO HA YECcTo CPeLaHOTO
ybexxaeHue, MNonapHaTa 38e34a M300L0 He e Hal-apKaTa 3Be3aa.

MeproabT Ha cMAHA Ha NyHHUTE dasKn He e 28 aHu, a 29.5 aHKM. MoxKe necHo aa ce
yBEPUM B TOBA, aKO CaMu NPOCieANM U3MEHEHNETO UM.

CnbHUEeTOo usrpsaBsa oT U3TOK, HO JlyHaTa He M3rpABa OT 3anag, KakTo 06ACHABAT MHOTO
OT y4yeHunuuTe, ocobeHo ot 5-6 Knac. JlyHaTa cbLl0 U3rpsaBa OT U3TOK W 3a/183Ba Ha 3anag,

CnbHUETO ce BMXKAA npes AeHA, a JlyHata npes HowTa. MIcTuHaTa e, Ye moxem Aa
BMXKAAMeE A0CTa yecTo JlyHaTa M Ha AHeBHOTO Hebe. CTura camo ga A 3abenexmm u ToBa e
nonesHo HabnogeHme.

AKo TpabBa ga cme TouHM, CabHLETO usrpssa 61130 40 TOYKaTa M3TOK HA XOPU3OHTA
Camo B AHWTE Ha NPOJIETHOTO U EeCEeHHOTO paBHoAeHcTBMe. [lpe3 NATHOTO noayroaue
CNbHUETO M3rpaBa OT NONOXKEHMEe Ha XOPWU30HTA, KOETO e CbLLECTBEHO OTK/IOHEHO Ha cesep
OT TOYKaTa M3TOK, a Npe3 3MMHOTO MOJyrogMe — OT MOJIOKEHUE, OTKJAOHEHO Ha tor. ToBa
CbLLLO MOXKe NIecHO Aa ce Habnoaasa.

YecTo cpewaH Bbnpoc: ,KakBo yBennMyeHWe Mma TO3M Teneckon?” BbnpocbT He e
MHOr0 CMMUCANEH, 3alLOTO €AMH W Cbll, TeNeCKOMN MOMKE A3 MMa Pas3/IMYHO YyBE/IMYEHUe, B
3aBMCMMOCT OT OKy/apa, KOMTo usnonssame. Mpu npsako HabaogeHWe yyeHuuuTe camm ce
yberkaasat B ToBa. CbW0 Taka Te moraT OyKBa/IHO Aa YCETAT OKOJIOOCHOTO BbPTEHE Ha
3emsATa, KaTo npocneasBaT MOCTENEHHOTO WM3MecTBaHe Ha HabnwgaBaHWUTe B TenecKon
3Be3an. Te NpeKocABaT HErOBOTO 3PUTE/IHO NOJE, KOETO MPU NO-TONSMO YBE/IMYEHUE MOXKE
[la CTaHe 3a HAKOJIKO AeCETKU CEKYHAMW.

3akntoueHue.

Cpepn, npodecnoHanHUTE acTPOHOMM MOHAKOra Ce CPeLLaT Xopa, KOMTo Makap U aa ca
NpPeKpacHM Crneunasnctn, He no3HaBaT 3Be3AHOTO Hebe. [HewHUTe pPOBOTM3UPAHMU
TENEeCKONn UM NMo3BO/IABAT Aa NPOBeXAaT HabNoAeHMATA CU AUCTAHLMOHHO U KaKTO camuTte
Te NMPU3HABaAT CbC CbXKafneHue, 6e3 Aa YyCeTAT pomMaHTUKaTa OT LfAAa HOW, Ha AEeXKypCTBo,
npekapaHo noa 3Be3guTe. [la He TroBOPMM 3a BMpPTyasnHUTE o0b6cepBaTopuM, KOUTO
NMo3BO/IABAT HAa YYEHUA Aa NPaBu U3caeaBaHuA, KaTo M3Moa3Ba NyH6AMKYBaHN B CbOTBETHUTE
canToBe M300paxKkeHMa U AaHHU, KOMTO ca MOJIyYeHW OT APYrM xopa. Taka uauM uHade,
0cobeHOTO O4YapoBaHME Ha aCTPOHOMMATA CE CbCTOM B TOBA, Y€ C MpUNaraHe Ha COXKHWU
MeToAM W HEeCTaHZAPTHU WMAEN, HUE MOXKEM OT MMHMMANHO KOJIMYEeCTBO AaHHM Aa
M3BANYaMme TakaBa MHPOPMaLIUSA, Ye Aa CbCTaBAME LenuM MOAE/IM Ha KOCMMUYECKU 00eKTH,
KOUTO BMXKAaMe CaMO KaTO MasjikM CBETELLM TOUYMUM BbBPXY M306parkeHuATa, MOJy4YeHn C
umMdppoBUTE KAMepHu.

M Bce naK, mma Hewo Agpyro. Mo Bpeme Ha HaAUMOHANHATA Jfarep-wkosaa no
acTpoHomua Ha Benute bpesn npeau aBe roguMHu B paboTaTa HM Ce BK/IOYM Kojerata oT
MHctuTyTa no actpoHomusa AHKO Hukonos. Tol paspaboTtBalle AuniomHa paboTa 3a
nonyyaBaHe Ha negarornyecka npaBoOCNOCOOHOCT M edHa Bedyep onuTa Aa Habaaasa
BM3ya/sIHO 3aTbMHUTENHO ABOMHA NpomeHnnBa 3Be3ga. Cnen ToBa MOAyyYM KpuBaTa Ha
6nAcbKa MO CBOUTE OLLEHKM, CbLLO KaTo ydyeHuuuTe. HaKpaa cnogenu, Yye roavMHun Hapeg e



CHMManN W mM3cnenBan TakuMBa 0OeKTM C TeneckonuTe Ha HauMoHanHaTa acTPOHOMMYECKa
obcepBaTOpUA — POXKEH, HO HMKOra He € U3NUTal eMoLmMATa CaM CbC COBCTBEHUTE CM OYM Aa
BMAM U NPOCAeamn Kak ce NpoOMeHsa BAACHKBT Ha eAHa 3Be34a.

MoAroTBAHETO Ha aCTPOHOMUYECKU HabnogeHMAa MOXKe Aa ce MoAnoMOrHe 4pes
M3N0/1I3BaHEe Ha HAKOA OT KOMMIOTbPHUTE NPOrpamu 3a AeMOHCTPUpPaHE Ha 3Be34HOTO Hebe.
EgHa TakaBa nporpama e Stellarium. Ts morke necHo aa ce Hamepu B IHTEpPHET, U3Terns ce u
Ce MHCTaInpa CblLLO IECHO, NPU TOBA € be3niaTHa M MOXKe HaNb/IHO 3aKOHHO Aa ce M3Mo/3Ba
OT Bceku. lporpamaTta nokasBa BMAa Ha 3Be34HOTO Hebe BbB BCEKM M3OpPAH MOMEHT OT
Bpeme npu HabaogeHMe OT BCAKA TOYKA Ha 3eMHOTO Kbab0, a CbLO M OT MOBBbPXHOCTTA Ha
apyrm tena B CnbHuyeBaTa cuctema. Moxke ga ce nokassaT GuUrypute Ha cb3BesguaTa U
AaHHM 33 BCAKA OT 3BE3AUTE, NIaHETUTE, MbINIABUHUTE U APYrM KOCMUYECKN 06eKTU. ToBa e
€4uWH OT MHOIOTO Ha4YMHMW, MO KOUTO MOXEM Aa BK/IYMM KOMMKOTbPHUTE MNporpamu B
Hab/loAaTeNHOTO 3aHATHE.

Moke nnaHeTuTe, NorneaHaTn nNpes MasibK TENECKON, Aa He U3rAeXaaT Taka, KakTo
Ha CHMMKWUTE, NOJIyYEHN OT KOCMWUYECKUTE CTaHUMU. HO CHMMKUTE He moraT ga 3aMeHAT
YAOBOJICTBMETO Aa nopaboTum c Teneckona, Aa OTKpMeM naaHeTaTa M Aa A BMAMM CbC
COOGCTBEHUTE CM 0O4M, A3 CbMNPENKMBEEM BCMYKO TOBA 3aeAHO C HawuTe NpuUsaTenu,
NpoABABALLM CbLLMA MHTEPEC KbM KOCMOCA.

OpraHM3npaHeTo Ha M3BbHKAACHU WU MU3BBHYYUAUWHM OpMM Ha obydyeHue no
acTpoHomMA TpAGBa BCAYECKM Oa ce MNoolipsBa, 0CoObeHO B rpagoBeTe, KbAeTO HAMA
HapPOAHW aCTPOHOMMYECKM o0bcepBaToOpUM. ACTPOHOMMUYECKUTE 3HAHMUA, BKAOYEHU B
CTaHZAPTHUTE y4ebHM Nporpamm 3a HaleTo yYuaumLe, ca HeaoCTaTbyHM 3a 0bLaTa KyaTypa
Ha XOpa, ’KMBeewu B CbBpPeMeHHaTa BMCOKOTEXHONOrMYHA enoxa. [peasua MoLLHATA
npuBAEKaTe/NHa CWMAa Ha acTpoOHOMMATA, HabngaTeNHUTe 3aHMMaHUA W pellaBaHeTo
NPaKTUYECKM 334a4YM  AaBaT  U3IKAKUYUTE/IHM Bb3IMOMKHOCTM 32 NPeoaosAaBaHe Ha
OTPMUATENHUTE TEHAEHUMW B Pa3BMTMETO Ha 0Opa3OBaHMETO MO MPUPOAHM HAYKMU, Ha
CcnocobHOCTUTE 328 MUCNIEHE U HA BbODOPArKEHNETO Ha HOBUTE MOKOJIEHUA YYEHULM.

MN3non3BaHU U3TOUHMLM:
[1] University of Arizona,
http://ircamera.as.arizona.edu/NatSci102/NatSci102/lectures/galileo.htm



