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Annotanus. Lens naHHOM cTaThy MOKa3aTh B ICHCTBUM HCCIEIOBAaTEIbCKUN MeTol 00y4yeHus. DPpQeKTUBHOCT NaH-
HOTO METOJIa J0Ka3aHa B 00JAaCTH €CTECTBEHHBIX HAYK U MaTeMaTHUKH, HO YYHMTENs HYXKJArOTCs B KOHKPETHBIX IpHMeE-
pax. B craree npezacraBneH onbIT npenogaBanus actpoHomun B MKT-HackienHo# oOpa3zoBarenbHOi cpene. OOCyx-
JIAFOTCSI HOBBIE TIO/IXO/IBI K MOBBIILICHUIO YPOBHS (pyHIaMEHTaJIbHOW €CTECTBEHHOHAYYHOH MOJITrOTOBKH IIKOJHHHUKOB.
[IpencraBneHbl HOBBIE TEXHOJOTHYECKUE PEIICHMS, MO3BOJIAIOIINE UM Y4acTBOBAaTh B MCCIENOBATEIbCKON pabote. B
paMkax yqeGHOro Ipolecca MKOJIBHAKH CACNAIN OTKPBITHS acTepOHIOB, KOTOPBIe HaXoaiaTcs Mexy Mapcom u IOnu-
TepoM. Korna kimacc nmpeBpaTuTcst B aCTPOHOMHYECKYIO 00CEPBaTOPHIO, a IIKOJIBHUKU B HcclenoBareneii? OTo He Med-
Ta, a PEaJbHOCTh YK€ BO MHOIMX HIKoysax Mupa! HyXHO JHMIIB CyMeTh OCYIIECTBHTh HACTOSIIMH HAay4HO-
HCCIIeIOBATENBCKHI MPOLecC B paMKax LIKOJIBHBIX 3aHATHH. 3aJ1a4a 3TO HE U3 JITKUX, HO YK€ CYLIECTBYET MHOKECTBO
YIAYHBIX IPUMEPOB YCHEIIHOT0 O0YYEeHUs B AyXe MCCICIOBaHUs, a B MUpPE MEJarord akTUBHO pa3pabaThIBarOT METO-
UKy U TEXHOJIOTHIO MOATOTOBKH NIKOJHHHUKOB IMyTeM uccienoBanus — Inquiry Based Science Education (IBSE). On-
HUMH M3 BEIYIIMX E€BPOIEHCKHX 0Opa3oBaTeNbHBIX MPOEKTOB B JJAHHOM HarpasieHuH siBistorcst Pathway [1] u LD-
skills [1]. C npyroii cTOpOHEI, y’Ke BO3MOXXHO B YCIIOBUSIX COBPEMEHHOM IIKOJIBI UCIIOIb30BaTh AUCTAHIIMOHHBIE aCTpPO-
HOMHYECKHE HAOJIOJICHNSI U OCYIIECTBIATh UX 00pabOTKy B paMkax oOy4eHHs acTpOHOMUH. KOHKPETHBIM IpHMEpOM
00y4eHusI ¢ MOMOIIBIO UCCIIEZIOBaHUsI MOXKHO paccMmaTtpuBath nporpammy Killer asteroid project — aTo MexayHapoHas
porpamMma OTCIIS)KUBAHUS U TIOMCKa acTeponzioB. C ee MOMOLIBIO B KJIacCe MOXKHO paboTaTh ¢ pealbHBIMH 00BEKTaMH.
LIIKONPHHKY 3HAIOT YTO MX BBIYHMCICHUS M PE3yNIbTAaThl OyIyT UCIIOIb30BaHbI IPYTHMH UCCIICIOBATEISIMU M 9TO MPUIa-
eT emle OOJIBIIMKA MOTHB CHENAaTh 3aJaHie MPaBHIbHO. C MOMOIIBIO HCIOJIB3YeMOro copTBepa BO3MOXKHO CIENaTh OT-
KpBITHE — HallpuMep HailTh actepouy B CONHEYHOH cHcTeMe, YTo ¢ 0co00il CHIION NPHUTIATMBAET JIeTeld K aCTPOHOMUH.
B manHOM yueGHOM Hpoliecce JSTH BHAAT CBSA3b LIKOJBI C OKPYXKAFOLIUM MHPOM, YyBCTBYIOT CBOIO aKTHBHYIO POJIb,
OCYIIECTBIIIOT BCE ATAITbl SKCIIEPUMEHTA, OCMBICIIHBAs €0 CyTh M ITOJNYYSHHBIH pe3ynbTaT. LLIKOIbHUKN HCTIONB3YIOT
Bo3MoxxHOCTH VIKT B HOBOM HalpaBJCHHHU, TEM CaMbIM PacLIUPSs CBOM OIBIT pabOThI ¢ Pa3HOOOPAa3HBIM COPTBEPOM.
OHM TOHMMAIOT YTO HayKa padoTaeT B MOJIb3Y JIOSIM.
KuioueBble cj10Ba: ucClie0BaHNe, O0yUYeHUE, ACTPOHOMHUSI, TEXHOJIOTUH

1. O6yuyenue c nomomsro UKT

B coBpemenHom obGmectBe padora ¢ UKT Bxo-
JIUT B OCHOBHOW HabOp YMEHHWiIl TPaMOTHOTO Yello-
Beka. JleTu ¢ MasbIX JIeT UIMEIOT KOHTaKT U HEO0XO-
JTUMOCTB pabOTaTh ¢ TEXHUKOW — 3TO JTANIEKO HE aM-
Ounmu poauTesici, a €CTECTBEHHBINH OTBET peOeHKa
Ha OKpYXaromuil Mup. 3a4acTyio Takoe caMoo0y-
YeHHe OTPaHWYMBAET WHTEpPEC NeTeil JHIIb K ero
MPaKTUYECKAUM HHTEpecaM — IMOCMOTPETh (PHIIbM,
urpath B urpy u 1.1. lllkona npusBaHa gath AeTsIM
MepBbIe 3HAHMS Ha IIEJICHAIIPABIIEHHOE W ITOCIEH0-
BaTenbHOE 00yYeHHE U UCIONb30BaHUE TIOTEHITHAlA
WH(OPMAITMOHHBIX TEXHOJIOTHH B Pa3HBIX HAINpaB-
JICHUSIX HAYKH U )KU3HH B HEJIOM.

B 2004 rony B bonrapuu 6suta npunsara Hauwo-
HanbHas crparerust BBegeHuss VKT B Gonrapckyro
mKoiry. OcHOBHas 1enb Oblsla J1aTh BO3MOXKHOCTB
YUUTENSIM 110 BCEM TNPEIMETaM HCIOJIb30BATh KOM-
NBIOTEPHl U MHTEPHET B CBOMX 3aHTUSX. YUueOHBIE
MpOrpaMMbl OBUTH aKTyaJIM3MpPOBaHBI B HaIpaBiie-
HUM WCIOab30BaHus Bo3MoxkHoctedr MKT. s
00yYeHHs 10 ECTECTBEHHBIM HayKaM 3TO OKa3aJoCh
0c00eHHO BaXHO. LIIKONBHUKH M y4IHUTENs TOTy4H-
JI1 BO3MOXXKHOCTH pabOTaTh C MOIIHBIMU CpPEACTBa-
MU, 4TOO0 MOAETHPOBATH CIIOKHBIE TPUPOIHBIE TIPO-
LECCHI, SIBJICHUS] U OOBEKTHL.

2. Cnennduka o0yueHusI 10 eCTECTBEHHbIM
HayKaMm

EcrecTBeHHOHay4YHOE 00pa3oBaHHE CBSA3aHO C
pasBUTHEM YMEHHUH BBICOKOTO ypoBHs ((popmupo-
BaHHE IOHATHM, MOJECIMPOBAHUE, PEIICHHE MpO-
Onem, Mera-o3HaBaTelbHBIE YMEHUS U Hay4dHbIE
mpoueaypsl). B coBpemMeHHOM Mupe 3HaueHHE
MMEHHO 3THX YMEHHUH BO3pAcTaeT ¢ KaKIbIM THEM.
BaxHbl Tarxoke NMpakTHYeCKHe YMEHUs (YMETb HOJb-
30BaThCsl 00OPY/IOBaHUEM) U MTO3HABATENBHBIC YMe-
HUsl 6oyiee HU3KOTO YPOBHS (BOCHPOM3BOAMTH [€-
(GUHMLUN 1 3aKOHBI, MPUWIOKEHHE (HOpMYI, perie-
HUE CTaHAAPTHBIX 337a4), HO UX POJb 3HAYUTEIHHO
YMEHBIIIAETCS C Pa3BUTHEM KOMIBIOTEPHBIX CHCTEM
U CHCTEM aBTOMAaTHYECKOW O0OpabOTKM JaHHBIX.
JanHast cuTyanus nmpeanojaraeT U3MEHHUTH MOAXO]
K €CTeCTBEHHOHAYYHOMY OOYYeHHI0, M3MeHsisi (o-
KyC K YMEHHSAM BBICOKOTO YpOBHsI. OIBIT pealbHOrO
MIPUJIO)KEHUS] WHHOBAaLlMOHHBIX METOJI0OB aBTOPOB
JTAHHOW CTaTbH MOYKHO TIpOCIennTh B [3, 8, 13, 14].

OcHOBHBIE MPOOIEMBI 00yYeHHsI B 00JIACTH ec-
TECTBEHHBIX HAYK MOXKHO YBHUJIETh C TOMOIIBIO ClIe-
Iyomux BompocoB: Kakwme momxoasl mpemno-
naBaHus BeIOparh? Kak MoTnBHpOBaTh 00ydaeMbIx?
KaxoBbl cample NOMyssipHbIE KOHLIENIMM B €cTe-
CTBeHHBIX Haykax? Kakue mpodeccroHaibHble 3Ha-
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HUS CIIOCOOCTBYIOT Pa3BUTHIO YMCHHMI MTPEIOAaBaTh
eCTeCTBeHHbIC Hayku? Kak MoMoYb y4HTeIsIM MpH-
HSTh MHHOBAIIMH, KOTOPbIE UM mpearawt? Kakoit
KOHKPETHBIN BKJaJl, UMCIOT KOMITBIOTEPHI B IMPEIIO-
JaBaHUH U 0O0ydeHUH?

3. ACTPOHOMHESI — MOTHB CTATh HCCJIET0BATEIEM

ACTpOHOMHSI paccMaTpHUBaeT yCTPOHUCTBO W pas-
BUTHE KOCMHUYECKHX Tel M BcelleHHO# B meioM, a
Tak XK€ U MECTO uejioBeka BO BceneHnnoil. J[anHas
HayKa MPOBOIMPYET BOOOpPAKEHWE H HWHTEPEC
IIKOJIFHUKOB. B OTIMYMK OT OCTambHBIX HAyK, B
ACTPOHOMUHU HEBO3MOXCEH JIA0OPATOPHBIN 3KCIEpU-
MEHT, Ha YCTAHOBJICHHE 3aKOHOMEpHOcTel Mera-
Mupa. EnuHCTBeHHAs BO3MOYKHOCTD ITOHATEH TIPHPO-
Iy aCTPOHOMHYECKHX OOBEKTOB H IPOIIECCOB — 3TO
UX MOJICIUPOBAHKUE, C IOMOIIBIO HAOIOIAEMBIX
JaHHBIX. DTO CTaJ0 BO3MOKHO C IIOMOIIBIO UCHOJIb-
30BaHUSl KOMITBIOTEPHBIX TEXHOJOTHH B HAYYHBIX
uccienoBanusax. 3a nocaegaue 50 mer OblUIa co3aa-
Ha M TIOCTOSIHHO pacTeT 0a3a JaHHBIX MPOTpaMM U
ACTPOHOMHUYECKHX H300paKeHHUH, KOTOPHIE MOTYT
OBITh MCIOJIB30BAHbI I WJUTFOCTPALIMK TPOIIECCOB
U 00BEKTOB B IpenojaBaHuu acTpoHomuu. [lomy-
JISIPHON TEXHOJOTHEW B OOYYEHWH 3a MOCIEeTHHE 5
JIET, SBISIFOTCS OTJAJCHHBIE AaCTPOHOMHYECKUE
HaOmoieHus. C ee MOMOINBI0 IIKOJbHUKU y4acT-
BYIOT B peallbHbIX HAOJIIOJICHUSX U 00padaThIBAtOT
HacToAme n300paxenus. i1 oCyIecTBICHHS Ta-
KOro OOy4YeHHsl pa3pabdaThIBAIOTCSA CIICLUAIbHBIC
oOpa3oBaTeibHbIE POrpaMMbl  MEXJTYHAPOIHOTO
Macmrada, KOTOpPbIE MOTHUBUPYIOT 00y4aeMbIX
(IIKOJTPHUKOB ¥ CTYACHTOB) Ha aKTUBHYIO CaMOCTO-
aTeabHy0 padory. OnHa U3 Takux Nporpamm, (u-
HaHcupoBaHa HACA, HampaBiieHa Ha YCBOCHMS
ACTPOHOMHUYECKHX 3HaHMK 00 actepounax. LlIkois-
HUKUA Y3HAIOT Kak paboTaroT MpodheCcCHOHAIbHBIC
acCTPOHOMBI, 00pabaThiBasi aCTPOHOMHYECKHE H300-
paXKEHHUS acTEepPOWAOB, IONYYEHHBIX C ITOMOIIBIO
ManeHbkux TeneckornoB CIIA. MexayHapoaHas
mporpaMMma IOWUCKAa U OTCICKWBAHUS aCTEPOUOB
OpraHHM30BaHa HAayYHO-UCCIIE0BATENhCKONH 00pa3o-
BaTeJIbHOW opranm3aimedi — The Astronomical
Research Institute.

4. Yaumcs uccaenys — Killer asteroid project
4.1. MeToa 00yueHusi ¢ MOMOIILIO UCCIET0BAHUSA
YKe MHOTO JIET Mearoru MBITAIOTCSI OPraHu30-
BaTh 00yYEHUE TaK, YTOO MIKOJHHUK OBLT aKTHBHBIM
o0bekToM. Mest 00 00ydeHHH ¢ HOMOINBIO HCCIie-
JIOBaHUS B 00JIACTH €CTECTBEHHBIX HAyK HE HOBaf,
HO nmokiman ,,Science Education Now: A renewed
Pedagogy for the Future of Europe” [1] 3aH0BO 1I0-
CTaBUWJI aKIIEHT HA JAHHBLIA MOAXO0X. Y K€ BO MHOTHX
CTpaHax MOOUIpPAI0T yuuThes uccnenys [11, 2]. Es-
pormeiickuii mpoekt Pathway wmonemupyer meton
IBSE ¢ mnoMompio JABYCTEIIEHHON CTPYK-TYPBI:

,»,MeTonbI U ,,JlesTeIbHOCTH TIpeno/iaBa-HUsl ecTe-
CTBEHHBIT HayK C TTOMOIIBIO HCCIICIOBAHMS.

Hccnenopanre B 00ydeHUM MOXKHO paccMaTpu-
BaTh KaK CO3HATEIBHBIN MPOIIECC HANIPABJICHHBIN Ha
IUarHOCTHPOBAHUE IMPOOIEMBI, TTOCHK BO3MOKHO-
CTeW, MUIAaHUPOBAHUE HCCIETOBAHUM, HCCIEeABaHUE
MPEONIOKEHUM, TOUCK WHGOPMAIUU, KOHCTPYH-
poBaHHE MOJieNel, 00CyXIeHHe B KPYTy OJTHOKIJIAC-
HUKOB, (JOPMYJIMPOBAHHE SICHBIX apTyMeHTOB. JlaH-
HBII MOJXOJ] CTUMYJIHPYET MIKOJHLHUKOB 3a/1aBaTh
Hay4YHBIC BONPOCHI, JaBaTh COOCTBEHHBIC TUIIOTE3bI
U Jenath dKcnepuMeHTHl. [IIKombHUKH Jaxke MOTYT
npeaiaraTh TEOPUU U KOHIENTyalbHbIe MOJEIU [9,
10].

4.2. Peanuzanusi IBSE o0yuyeHuss ¢ momombio
Killer asteroid project

IBSE cTouT B 0cHOBE Hay9HO-00pa30BATEIHEHOTO
IIPOCKTAa, HAIIPABJICHHOI'0 Ha OTCJIC)KMBAHUE U 00-
HapyKeHue actepouzioB. IIpoekT craproBai eie B
2008 romxy. Ero koopauHupyroT rpymmna mnpodecco-
POB U3 pa3sHBIX YHUBEPCUTETOB MHUpPA, & TaK )K€ acT-
POHOMBI, paboTaroiue B OONBIINX 00CEPBATOPHSIX.
Kpome oOpa3zoBaTenbHBIX 1eNiel, ¢ TOMOMIBIO JIaH-
HOT'O ITPOCKTa BO3MOXKHO 06’56,Z[I/IH6HI/IG MOJIOOCKH,
KOoTOpasd HMMEET HUHTEPEC K aCTPOHOMHU B €AHMHOC
MEXIYHApOJHOE CcOTpynHHuecTBO. IlepBast 3amada
JaHHOTI'O IIPOCKTA, 3TO 06Hapy)KeHI/Ie Hn OTCJIC)KHUBA-
HUe OJM3KUX W OMACHBIX IS 3€MJIH acTEpPOU[IOB
[5]. [TosTOMy TIpOEKT Ha3BaH ,,AcTepoua yowuiina”
i “Killer asteroid project”. CrieruajibHO 151 IPO-
eKkTa OplIa TOCTpoeHa oOcepBaTOpUs C JBYMS
OOJIBIINMU TCJICCKOIIaMU, KOTOPbIC KAXKAYIO SACHYIO
HOYb (hoTOrpadupyIOT ASCATKU acTepOu10B. [IHHBII
MMPOCKT CTaJl YacCTbIO Hay‘IHO-I/ICCJIe,Z[OBaTelILCKOﬁ
nporpammel HACA — Near Earth Object Observa-
tion Program. C ero momoIpi co3jaHa rpyimma mo
IMOUCKY aCTCPOUA0B, COCTOAIIAA U3 pa3HbIX OpTraHU-
saruii — International Astronomical Search Collabo-
ration [4]. Tyaa Bxozsrt: Hardin-Simmons Univer-
sity (Abilene, TX); Lawrence Hall of Science (Uni-
ver-sity of California, Berkeley); Astronomical Re-
search Institute (Westfield, IL); Global Hands-On
Universe Association (Lisbon, Portugal); Sierra
Stars Observatory Network (Markleeville, CA); Tar-
leton State University (Stephenville, TX); Yerkes
Observatory (University of Chicago); National As-
tronomical Observatories of China (Beijing, China);
Pan-STARRS (Institute for Astronomy, University
of Hawaii); Faulkes Telescopes Project (Wales);
Yerkes Observatory (Williams Bay, WI); Western
Kentucky University (Bowling Green, KY); Astron-
omers Without Borders (Calabasas, CA); Target As-
teroids! (University of Arizona, Tucson); Astromet-
rica (H. Raab, Austria).

C teneckonamu OOcCepBaTOpUH MPOEKTA AETAIOT
MHOJKECTBO HAOJIONEHHI OITACHBIX OJIM3KHX acTe-
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pounoB. KomaHpl, cocTosAINE U3 MKOJIBHUKOB 00-
pabaThIBAIOT JAaHHBIC STHUX HAOIIOACHHUH, BBIYHC-
JITIOT KOOPIWHATHI YTOO HAWTH HOBBIC aCTCPOM/IBL
Tem camMbIM MOXHO OBICTPO U TOYHO YTOYHHUTH Op-
outy kaxaoro acrepousa. [IIKOJbHUKA BBIYHACISIOT
9KBaTOPHAIBbHBIE KOOPIUHATHI ACTEPOUJIOB, YTOO
OTIPEJICIIUTh MX TIOJOXKCHHE U BO3MOXHOCTh CTOJIK-

HOBEHUS Kakmoro u3 Hux ¢ 3emureid. Ilocie penayk-
LMY, JaHHbIC NYOJHMKYIOT Ha CTpPaHMIIC MPOCKTa:
http://iasc.hsutx.edu/ [6]. Tam kaxmas kKomaHIa
HMeeT COOCTBEHHOE MPOCTPAHCTBO — OTKY/Aa acTpo-
HOMHUYECKHE H300paKEHHS MOTYT WCIOJL30BATh
IIKOJIbHUKH.

32" Prime Focus Telescooe
AStronomical REsearcn Instiuie

24" Prime Focus Telescopa
ASlronomical Researcn Instiute

24"Nighthawk CC06 Telescop2
Elera Slars Observalury

15" Rigel OMI| Telescops
Slend Slais Observdlury

Puc. 1. Teneckonsr O6cepBaropuu(http://iasc.hsutx.edu/ )

Pabora mo moOWICKYy W OTCIEKHUBaHHE aCTEPOH]IOB
opraHv3oBaHa 45 OHEBHbIMM KaMIaHUAMH. J[ou-
TEJNBHOCTh HAOIOAATEILHBIX KAMITAaHUH 3aBHCUT OT
yueOHoi mporpammbl CIIIA, xoMaHIbl U3 JIPYrUx
CTpaH TOJICTPAWBAIOTCA B 3aBUCHUMOCTH OT CBOUX
nporpamm. EcTh JBa THIa KaMIIaHUH: 110 OTCJIEKU-
BaHUIO OIACHBIX OJM3KUX acCTEPOHJIOB U MEXIyHa-
pPOJHBIE KAMIIAHUU IO MOUCKY HOBBIX aCTEPOUJIOB.
B kax0if U3 HUX y4acTHe MOTYT MPUHSATH HE OoJiee
20 MKOTBHBIX WM CTYACHYCCKHUX KOMaHI W3 pa3-
HBIX cTpaH. HaOnropenue uper B oOcepBaTOpUH B
VYecrhung B CHIA kaxxayro 61aronpuaTHyo HOYb €
MOMOIIBIO C 32-MHYOBOTO U C 24-WHYOBOIO TEIle-
ckoroB (Puc. 1).

C Teneckonamu paboTaeT M3BECTHBIH HCCIENO-
Batens KoMeT O-p Pobepr Xommce. Ilocne mepsuu-
HOW 00paboTkH, caenanoi XoinMcoM, n300paKeHus
CTaBSIT Ha UHJIUBUIYAIbHYIO JUISl KaXI0W KOMaH[bI
crpanuity. /st 00paboTKH MONB3YIOT CIICUATBHBII
codptBep — ACTpOMETpHKa, C MOMOIILIO KOTOPOTO

UACHTUQHULIUPYIOT YK€ HM3BECTHBIE M HAXOAAT HO-
BbIE€ aCTEPOUBI, U3MEPSIOT X EKBATOPUAIIbHBIE KO-
OopAMHATHI (PEKTACUEH3UIO W JIEKIMHAIMIO) C TOY-
HOCTBIO 110 0. ¥ 0 70 0.1" Yuurenp ¥ MIKOJIBHUKU T'O-
TOBSIT OTYET C PE3yJIbTaTaMH, KOTOPBIH MOCHUIAIOT
PYKOBOJUTENIO HAOMrOAaTeNbHON KammnaHuu. M306-
paKeHUsI TOJDKHBI OBITh 00pabOTaHBI MIKOIEHUKAMU
U pe3yJbTaThl AOJKHBI OBITH TIOCJIAHBI B TEUCHUH 48
4acos [7].

PaboTta xomaH/ OpraHu3oBaHa 1O MPOEKTHOMY
METOAY B COYETAaaHWU C MCCIEAOBATEIBCKUM 00Y-
yeHueM. KomaHIIbl MPOXOAAT TEOPETHUECKYIO MO-
TOTOBKY W TIPAKTHYECKUE YIPAKHEHHS 10 TeMaM:
Actepousipl — ipuposa u apmwxenne; OpOuTaabHbIC
aneMeHThl; PaboTa co 3Be3AHBIMU KapTaMH U KaTa-
noramu; Actpomerpuueckuid coTBep ans obpa-
0otku mzobpaxennii — ACTPOMETPUKA. Ilocne
3TOTO Kypca, IKOJIBHUKH TOTOBHI K Iporpame. Op-
raHu3anusi paboThl IO Iporpame mokaszaHa Ha Puc.
2 ¥ IMEET CIIEAYIONINE JTAIIbI;
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epeolii 3Tan: OnpenencHne aCTPOHOMHIECKHAX
M300paXKeHUH C TOMOIIBIO 3BE3IHBIX KAaTaloroB,
kak USNO-SA 20; USNO-A20; USNOB 1.0; UCAC 2
UCAC 3, NOMAD; CMC-14; PPMXL. C nomorsto cod-
tBepa ASTROMETRICA: onpenensieM U ONMMCHIBA-
€M BCE 3Be3Ibl Ha JaHHBIX W300pakKeHUSX; COPTH-
pyeM H300pakeHHsI TI0 BPEMCHH; CBS3bIBAEM CO
3Be3AHBIM KarajmoroM u3 VHTepHeTa cpaBHUBaeM

3Be3/IbI C JaHHBIMH W3 3BE3JIHOTO KaTajora, 4rod
CO3/1aTh KOOPJMHATHYIO CHUCTEMY JUIsl “‘TydlIero
COBMAJICHUS’; aHAIM3UPYEM Pa3IUuUs MEXIy Mec-
TOM U 3BE3JHON BEITMYMHOW 3BE3]l M300paKCHUS U
Karajora; HAeHTH()UINPYEM 3BE3THBIC TOJS H300-
paxkeHuil ¢ katanoxHbIMU. [lociie cpaBHEHHUS BBbI-
oupaem Oone 200 pedepeHTHBIX 3BE3/, JOCTUTAS
tounocTh uia dRA u dDe menee 0.10 arcsec.

Aslronomical Researchlns lilale

IASC Program Flow Diagram

ITardin-Simmons Universiky

@wr. 2. Cxema 3TanoB padoT Mo MOUCKY H oTciexuBaHuio acrepounoB(http://iasc.hsutx.edu/)

Bropoii 3Tan: [louck ABMKYIIUXCS 00OBEKTOB U
onpesaeneHuss uX KoopauHaT. PaboTa Bo3MOXKHa B
IBYX peXuMax. ABToMaTHdeckuid pexum: Astrome-
trica OOHapyXKHMBaeT JBIKYIIHECS 0OBEKTHl H OTOO-
paXkaeT uX B OKHE I NPOBEpKU. PydHOU pexum.:
N300paxkeHnss aHUMHUPYIOT YTOO HAMTH IBMOKYILIUE-
cst 00bekThl. [locne uneHTHUKAMN, U3MEPSIIOT UX
koopauHatel RA 1 Declination.

Tpermii 3Tan: IloaroroBka nokiIaga c MOIYy-
YeHHBIMHU pe3yibraramu 1o mabnony Minor Planet
Center — I'apapa, CILA. Pe3ynbraTsl IpOBEpSIIOT-
Csl, C TIOMOIIBIO CIIEITUATBHO MPETOCTABIEH-HOTO 10
nporpaMMe coTBepa, a IOTOM OCYIIECTBIISIOT
crpaBKy c 0a3oii JaHHbBIX LleHTpa ManeHbKuX IJia-
Het — ["apBapa.

3a nepuoj ¢ oktadpsa 2008 mo anpeas 2012 ro-
Aa oO0y4yeHue Mo acTPOHOMHHM LUIO MapajiesibHO ¢
pabotoii Mo MeXayHapoIHOH MporpamMMe TTOUCKa U

OTCJICKUBAHUS aCTEPOUIOB B HECKOIBKUX IIKOJAX U
aCTPOHOMUYECKUX Kypcax. Pe3ymbpTaTsl MpeB30IUH
OKHJaHWs — IIKOJBHUKHA paboTalli O4eHb TOYHO H
npodecCHOHANBEHO. JTO MPUBEIO K CO3JIaHUIO TIep-
Boii [lanOonrapckoii HaOMIOAATETFHON KaMITa-HuHU K
koHuy 2011 rona. B Heil yuacTBoBanu TONIBKO 0OJI-
rapcKue IMIKOJbHUKH U CTYACHTHI, OPraHU30BaHHBIC
B 10 xomanmwl. IllkompHUKKM 00paboTanmM 3a 3TOT
nepuoxa Oonee 400 mMakeToB ¢ acCTPOHOMHUYECKHUMHU
M300paKeHUSMHU aCTEPOUJIOB, B OCHOBHOM HAaXO/Is-
MUXCsI Ha TJIIABHOM Tosice Mexay Mapcom u KOmm-
TEPOM, U KOTOPBIX HAaJ0 OBbLIO YTOYHHTH OpPOH-
TaJbHbIE JIEMEHTBl. 3HAYUMBINA yCIeX MIKOJIbHUKOB
— OmpeJeNieHue KOOPAWHAT OOJBIIOTO 4Hcia OJn3-
KHX ¥ OTAaCHBIX aCTEPOUIOB, KOTOPBIC OBLIH Hake-
HBl B mocnemanne rojael. OauH U3 0Cc000 OIMaCHBIX
acTepOMI0B, KOTOPBIN HAIIIM MKOIBHUKHU 3T0 2010
TQ19, ero mabmomanu 08.10. 2010 r. On ObLT Ha
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paccrossHUM K 3emie 9.6 IJIyHHOTO pPacCTOSIHWS
(1m.p.=384 401xm), ero pa3zmep Jumis 37 MeTpa H
BU3yaJibHAs 3Be3[IHAsl BEJIMYMHA B MOMEHT MaKCH-
ManbHoro npubmmkenus Ovuta 23" . B mpouecce
oOydeHus mKonbHUKNA Hanum Oomee 100 acrepowu-
I0B, nBeHaaarh u3 Hux (2009 HX11, 2009 HW11,
2010 GY109, 2010 MR4, 2010 GY109, 2010
CG138, 2011 UP21, 2011 EWS5, 2011 HC60, 2011
UP21, 2012 DW18 u 2012 DX7) mocie TIIaTelb-
HOM TpPOBEpKH OBUIM MPU3HAHBI OTKPBITHSIMH U
knaccugunupoBansl B Minor Planet Center. [Tocne
YTOYHEHHA OpOWTAIBHBIX dieMeHToB (3-5 ier)

HEII HHTEpeC OONTapCKUX YUUTEIEH M MIKOJLHUKOB,
Bce, kT0 mMen 4ecTh y4acTBOBaTh TMOKA3alld BHICO-
KA  OpoeccCHOHAM3M U OTBETCTBEHHOCTb.
[IkONPHUKHU MONYYHITH BO3MOXKHOCTH OBITh HACTO-
SIUMHA UCCIIEAOBATEIIMA, YTO MOMOXKET WM B WX
B3POCJION KU3HHM HE3aBHCHMO OT BHIOpAHHOM Ipo-
deccun.

Bnarogapuocts. [lanHas cTaThs pa3zpaboTaHa c
nmomotipio mpoekta “PATHWAY: The Pathway to
Inquiry Based Science Teaching” (PATHWAY -
SIS-CT-2010-266624), a Taxke mo mpoekTam (HoH-
na HayuyHbIx ucciaenoanuil LY , Enuckon K. Ilpe-

HIKOJBHUKAM M UX YYUTEIAM NPEACTOUT NaTh uMe-  crnaBckuit®  PJ1-08-248/13.03.2013 wu  P/I-08-
Ha CBOUM acTepoujiam [ 14]. 261/14.03.2013.
Pabora mo MexayHapoaHOM IporpaMMme MO¥CKa
U OTCICKHMBAHUS aCTEPOHMIOB BbI3BaJIa OIPABIAH-
JIMTEPATYPA

1. Bogner, F. and Sotiriou, S., (2010), Project Proposal:
The Pathway to Inquiry Based Science Teaching,
(PATHWAY - SIS-CT-2010-266624).

2. Hounsell, D. and McCune, V. (2003). Students' experi-
ences of learning to present. In: Rust, C., ed.. Improv-
ing Student Learning Theory and Practice — Ten Years
On. (Proceedings of the Tenth International Symposi-
um on Improving Student Learning, Brussels, Septem-
ber 2002. Oxford: CSLD. pp. 109-118.

3. Marchev, D., Kjurkchieva, D., Borisov, B., Radeva,
V., (2010), ,,Bulgarian Activities in the Project COS-
MOS: An Advanced Scientific Repository for Science
Teaching and Learning”, Publ. Astron. Obs. Belgrade
No. 90 (2010), pp. 213-216

4. Miller, J.P., Davis, J.W., Pennypacher, C.R., & Whi-
te, G.L., 2007, ”Internet-BasedAsteroid Search Project
for High School & College Students”, Processing
110th Annual Meeting of the Texas Academy of Sci-
ence, 110, 92.

5. Miller, J.P., Davis, JW., Pennypacker, C.R., & Whi-
te, G.L., 2007, "Asteroid SearchCampaign: A Pilot
Program for High School & College Students”, Pro-
ceedings of the38th Lunar & Planetary Science Con-
ference, 38, 1003.

6. Miller, J.P., Davis, J., Holmes, E.R., Devore, H.,
Raab, H., Pennypacher, R.C., White, L.G., Gould, A.,
2008, An International Asteroid Search Campaign, In-
ternet-Based Hands-On Research Program for High
School and Collegese, in Collaboration with the

Hands-On Universe Project, The Astronomy Educa-
tion Review, Issue 1, Vol. 7, 57-83.

7. Miller, J.P., International Astronomical Search Collab-
oration, Scalability & Expansion of Student-Based
Discovery Programs, 2009, http://astro.uchicago.edu/

8. Radeva, V., lbryamov, S., Tracking and discovering
asteroids, 2011, BgAJ, 17, 1-10

9. Rocard M. et al, EC High Level Group on Science Ed-
ucation (2007). Science Education NOW: A Renewed
Pedagogy for the Future of Europe, ISBN 978-92-79-
05659-8.

10. Rodger W. Bybee, Leslie W. Trowbridge, Janet Carl-
son Powell (2007), Teaching Secondary School Sci-
ence: Strategies for Developing Scientific Literacy (9"
Edition). ISBN -13: 978-0-13-230450-4.

11. Savas, S., Apostolakis, M., Tskogeorga, A., Tsagli-
otis, N., & Sotiriou, S. (2003) Explore and Discover:
The New Science Texbooks for Primary School.

12. Tzikopoulos, A.; (2010), Project Proposal: LD-skills:
Development of learning design skills for enhancing
students’ key competencies, (510276-LLP-1-2010-1-
GR-COMENIUS-CMP-LD-skills)

13. Mapues 1., bopucos b., Kropkunesa /[., Panesa B,
(2009), ,,ITpoekrbr KOCMOC — ch3aBane Ha ChBpe-
MeHHa 0a3a JaHHU 32 00ydYeHHE IO IPUPOTHN HAYKH
OO6yuennero 1mo (pu3MKa U aCTPOHOMHUS B YCJIOBHSTA
Ha HoBaTa oOpa3oBaTelHa CTPYKTypa Ha CPEIHOTO
yunnuiie, ISSN 978-954-580-261-4, ctp. 298-301

14. PaneBa B., BBIrapckusT NPHUHOC B OTKPHUTHATA H
HabOmoneHuATa Ha actepouay, 2012, Hayka, 1, 42-43.

Radeva Veselka Siderova, Marchev Dragomir Valchev, Hristova Nataliya Pavlova

School for Researchers and Explorers

Abstract. The purpose of this article is to show a research method of learning in action. The effectiveness of this
method has been proven in the field of natural sciences and mathematics, but teachers still need specific examples. This
article describes the experience of teaching astronomy in the Internet and Computer Technology (ICT) rich learning
environment and it discusses new approaches to improve the level of basic natural science training in school. We
present new technological solutions that enable students to participate in research. As part of the educational process,
students made discoveries of asteroids located between Mars and Jupiter. Is it possible for the classroom to become an
astronomical observatory and students to turn into researchers? It is not a dream, but reality in many schools around the
world! We simply need to be able to carry out a real research process within school hours. The task is not easy, but
there are many successful examples of such education in the spirit of research, and educators in the world are actively
developing a methodology and technological training of students through research - Inquiry Based Science Education
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(IBSE). Two of the leading European educational projects in this area are the Pathway [1] and LD-skills [12]. On the
other hand, remote astronomical observations are already used in the astronomical education process. A specific
example of education with the help of the inquiry-based method is the Killer asteroid project - an international program
for the discovery and follow up of asteroids. With its help, students can work in the classroom with real objects. Pupils
know that their calculations and the results will be used by other researchers, and it gives them even more reason to do
the job properly. A discovery can be made with the help of the used software - for example to find an asteroid in the
solar system. This motivates students and attracts them to study astronomy. In this learning process students see the
connection with the outside world, feel their active role, carry out all stages of the experiment, and make sense of its
essence and the results. Pupils use ICT opportunities in a new direction, therefore expanding their experience with a
variety of software. They understand that science works in the favor of people.
Keywords: inquiry, education, astronomy, technology
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