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Biusinue HOBBIX AUCHUIIJIMH HA Pa3BUTHE Oﬁpa3OBaTeﬂbH0ﬁ nporpamMmmal «Pu3ukan:
PE€3YJIAbTATHI IKCIICPUMEHTAJILHOI'0 UCCJICAOBAHUA

IIpo6nema pa3Butus 06pa3oBaTeabHON MporpaMMbl «DH3HKa» HE TEPsAET CBOCH aKTyalbHOCTH U TpedyeT pas-
paboTKU HOBBIX MOIXOMO0B. [lepCrieKTHBHBIM HampaBiCHHEM pa3BUTHA 00pa30BaTENFHON MPOrpaMMBI SBIIA-
eTCs BHEJJPCHHUE HOBBIX yUEOHBIX JUCIHMIUIAH. B cTaThe pacCMOTPEHBI ATAITBI pa3pabOTKH EITOCTHON METOAU-
YeCKOil CHCTeMBbl OOYYCHUs] U BHEIPCHHS B 00pa3oBaTebHYIO mporpammy «DH3nKka» HOBOU TUCIIUTLTHHBL
«OBomonus BeeneHHo# 1 mpobieMsl siaepHoi acTpodusnukny. OnucaHbl OCHOBHBIC 3TaIbl 3KCIICPUMECHTAITb-
HOU pa®OoThI IO BHEAPCHUIO TUCIHUILTHMHBI U OIICHKE €€ Pe3yNIbTaToB. MEeTOI0NOTHIO HCCIICIOBAHUS OTpe/ie-
JIVJTH AAAIEKTHYECKUH, TPOOIeMHO-1eITeIbHOCTHBIH, CHCTEMHO-CHHEPTETUIECKHI W JINYHOCTHO-Pa3BUBAIO-
it moaxonsl. Paspaborana cucrema METOI0B 00Y4EHUs, CpeIi KOTOPBIX MPOOIEMHO-TIONCKOBBIN METO/ BBI-
JIeNIeH B KadecTBe JOMHHHUpYomero. [Ipo6ieMHO-TIONCKOBBIIT METO]] COMPOBOXKIAETCS HCIOIb30BAHUEM Pa3-
paboTaHHOTO COBPEMEHHOTO YYeOHO-METOAMYECKOT0 KOMIUIEKCA U COOTBETCTBYIOIIMMHE CPEICTBAMH aKTHB-
HOT'0 M MHTEPaKTHBHOTO 00y4eHus. OTHCaHbI ATabl SKCIICPUMEHTA, a TAK)KE TPYIHOCTH €ro MPOBEICHUS B
OHJIalH peskuMme. Ha OCHOBaHMY aHaJIM3a TaHHBIX BBIABJICHBI (DAaKTOPHI M PACKPHIT MOTCHIMAT aBTOPCKOM Me-
TOAMKH KaK pe3yJbTaT MPOSBICHUS B3aUMHBIX CBSI3€H MEXIY METOJOJOTHYECKUMH moaxonamu. OcBelieHbl
Ba)KHBIE MOMEHTBI, IPECTABIISIONINE UHTEPEC VIS IPOJODKEHUS UCCIeI0BaHUMA, ISl JAJIbHEHIIero HayyHo-
METOJIOJIOTHYECKOTO Pa3BUTHS aBTOPCKOM METOJIMYECKON CHCTEMbl. BEHINOJIHEH CpaBHUTENBHBIN aHAIU3 pe-
3yJIbTAaTOB TEOPETHYECKOTO M IKCIIEPUMEHTAIHLHOTO MCCIEIOBAHMI, ONMCAHBI OCHOBHBIE 3JIEMEHTHI AUCIIH-
IUIMHBI, €€ 11eMb, 3aJ1a4u U cofepkanue. [lokazaHo, 4To KaKblil 3IEMEHT aBTOPCKOM METOIUYECKOIN CUCTEMBI
HUMEET CBOM 0COOCHHOCTH, CIEUUPHUKY H METOINIECKYIO TIOAICPIKKY.

Kniouesvie cnosa: obpazoBaTenbHas mporpaMma, Gusmka, acTpodusnka, BeICIIee 00pa3oBaHue, 00yueHHe, Me-
TOJMKa, METOJMKA 00ydIeHHs (HU3HKe.

Beeoenue

3ajaua 1Mo COBEPIICHCTBOBAHUIO U JIaJbHEHIIIEMY Pa3BUTHIO 00pa30BaTEIbHBIX IPOTPaMM B BBICIIIAX
y4eOHBIX 3aBefieHUsX KazaxcTaHa He TepsieT CBOeH aKTyallbHOCTH, YTO TpeOyeT MOSBICHUS HOBBIX, OPUTH-
HaJBHBIX UJeH U pa3paboTKU HECTAHJAPTHRIX TOIX0A0B. AHAIIN3 HAYYHBIX TPYIOB, TEOPETHIECKOE MOJIe-
JIMPOBaHKME U MH()OPMAIIMOHHBIN IMOUCK 10 TEME U MPOOJIEME HCCIIEA0BAHMSI IO3BOJIUIM YTOUYHUTE, YTO OJI-
HAM W3 TEPCIIEKTUBHBIX HAIMpPaBICHUN Pa3BUTHS U COBEPIICHCTBOBAHHS O0Pa30BATEIBHON IMPOTPaMMEBI
«Dumsukay (ganee — OllD) B KazaxckoM HalloHAIHLHOM MEAArOTMYECKOM YHUBEpCUTeTe UMeHU Abas (1a-
nee — KasHITY um. AGas) [1] cranoBUTCS pa3paboTKa W BHEJPEHHE Psifia HOBBIX YUEOHBIX JUCIUIUINH.

B nepuoa ¢ 2018 mo 2021 roasl npuHUMaNUCh penieHus no BkiatoueHuio B OII® psina HOBBIX nucuu-
IJTUH, TAKUX KaK «OBoronus BeeneHHoM v mpobneMsl simepHoii acTpoPu3nkm», «DU3HnKa dKCTpeMalbHBIX
COCTOSIHUH BelecTBa», «CoBpeMeHHbIe MPo0eMbl GU3UKU U HAHOTEXHOJIOTHI» U T.1. COOTBETCTBEHHO,
aKTyaJIM3UPOBAIACh 3a7a4a Mo pa3paboTKe MEeTOCTHON METOIUYECKOW CHUCTEMBI OOyUCHHS KaKJIOW KOH-
kpetHO# puctmmuiuHe [2]. [Ipouemypsl mo pa3paboTKe METOIMYECKOTO OOecTieueHns Ha3BaHHBIX JUCITU-
TJTUH U €T0 TIOCIIeAYIONIEH MUIOTHOM anpoOaliy OCyIeCTBISLITUCH Ha HAYYHOU ocHOBe. OTHIIIeM OCHOBHBIE
ATaIbl SKCTIEPUMEHTATHHON paboThl 10 BHeApeHNIO B OIID HOBBIX AUCIUTIINH U OIIEHKE MX PE3YIbTATOB.

COOTBETCTBEHHO METOJO0JIOTUU HAYYHOTO UCCICAOBAHUS, B KaY€CTBE OCHOBHBIX METOJOJIOIMYECKUX
MOJX0JI0B, C MTOMOIIbIO KOTOPHIX MPEAINO0arajJoch UCCIEN0BATh MPOLIECC BHEAPEHUS HOBBIX JUCLUILUIMH B
o0pa3oBaTeIbHYI0 MPOrpaMMy, ObLIM OIpPEAEICHBl IUAICKTUYCCKUH, MPOOIEMHO-IEITeIbHOCTHBIN, CH-
CTEMHO-CUHEPIreTUYECKU U IMYHOCTHO-PA3BUBAIOIINM 1101X0Ab1. Ha mepBoM 3Tane HaydHO-METOIUUECKON
PpaboTHI OCYIIECTBISIIOCH LIEenoaranrue, Onpeesioch COAEpPKaHue U IPOTHO3UPOBAIMCH OCHOBHBIE 00-
pa3oBaTenbHBIC PE3YNIbTATHl OCBOCHUS TUCIUIUIMH. DTOT 3Tanm ObUT 3aBEPIICH B JTOCTATOYHO KOPOTKHUE
cpoku. Ha cnenytomiem, Oojiee JIMTEILHOM M TPYAOEMKOM, 3Tale pa3pabaThiBajiach CHCTEMa METOJIOB
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o0yueHHs, B KOTOPOH CO3AaBaIuCh HEOOXOAUMBIE YCIOBHS IS IOJAEPKKH aJeKBATHOTO IEIISIM | 3aJa4aM
METOJINYIECKOTO 00ECIICUCHHS KaX 0 KOHKPETHON AUCITUILINHEL. Cpear MeToI0B 00ydeHUsI OBLT BRIICTICH
JOMUHHPYIOLIUH.

B kauecTBe mpuMepa pacCMOTPUM JUCHMIUIMHY «DBOJIOLUs BeeneHHOW 1 TpobieMBl siiepHO acTpo-
¢usnkm». M3yueHne KOCMHYECKUX OOBEKTOB, 3BE3]l WM IUIAHET, 3HAHWE OCHOB acTPOPU3UKU SBISIOTCS
HEOTHEMIIEMOH YaCThI0 COBPEMEHHOTO €CTeCTBEHHOHAYYHOr0 00pa3oBanus. KocMuueckne nccie0Banus
3aHUMAIOT IPUOPUTETHOE TMOJIOKEHUE 1O JABYM OCHOBHBIM NpW4HMHAM [3]. DTO, BO-NIEPBBIX, MPHUKIATHBIC
BO3MOJKHOCTH TEXHUYECKHX JTOCTIKCHUH (HAIIpUMep, CO3AaHNe TI00aNbHOM CeTH U MOJACpIKKa €€ yCTell-
HOTO (YHKITHOHUPOBAHWSI), U, BO-BTOPBIX, MOSIBIICHUE U PA3BUTHE HOBBIX HAYYHBIX HAMPABICHUHN B (PU3HKE.
OTKpBITHSI TOCIIETHUX JIET B 3TOW 001aCTH MPUBJICKIIN OOJBIIIOE BHUMAaHUE HE TOJIBKO CO CTOPOHBI YUCHBIX,
HO W TaJaHTIMBOHU cTyaeH4Yeckol monoaexu [3]. K uncmy oTkpeiTuii B hu3uKe KOCMOCa MOKHO OTHECTH
TEMHYIO MaTEpUIO U TEMHYIO SHEPTHIO, & K YHCITY 00BEKTOB UCCIIEA0BAHUSI — MarHeTaphl, YePHbBIC BIPHI U
HEUTPOHHBIC 3Be3/bl. JIOTHYHO YTBEPkKAaTh, YTO JOMUHHPYIOIIUM METOJOM OOYYCHHS NAaHHOW JUCIH-
TUTMHBI TOJDKEH CTaTh MPOOJIeMHO-TIOUCKOBBIH METO/.

B nporecce pa3paboTku 1 BHEAPEHUS B y4eOHBIH POLIECC METOINIECKOr0 00eCeYeHN s TUCITUTIITNHB
Opi1a chopmympoBaHa cieAyoomas padodas rumnote3a: eciid B OIID ¢ nenpio ee naapHEHIIeTo pa3BUTHS
BBECTH Y4EOHYIO NUCUUILTUHY «DBoJtonus BeceneHHON 1 nmpoOiieMsl sSiiepHOH acTpodU3NKN», TOMUHHPY-
IOIIUM METOAOM 00yUeHUsI KOTOPOH OyIeT MpoOJIeMHO-TIONCKOBBINM METOJI, TO Yy 00ydaromuxcs Oyner 6omee
3¢ (hekTHBHO GOPMUPOBATHLCS TOJOKHUTEIbHAST BHYTPEHHSSI MOTHBAIMS K NI TEILHOCTH MO TIOUCKY, aHa-
U3y u 0osee TTy0OKOMY H3YUCHHIO COBPEMEHHBIX HAMIPABICHUH U IEPCTICKTUBHBIX TEXHOJOTHH B (U3HKE
KOCMOcCa, TaK Kak MpoOJIeMHO-TTIOMCKOBBIN MeTOA OyZIET COMPOBOXKIATHCS HCIIOIB30BAHUEM COBPEMEHHOTO
y4e0HO-METOMYECKOT0 KOMILIEKCA K COOTBETCTBYIONUMH CPEJICTBAMH aKTHBHOTO U UHTEPAKTUBHOTO 00Y-
YCHUS.

Memoowvl u mamepuanvl

Huctumuna «9Borolus BeeneHHOH 1 mpo0ieMbl SAepHOM acTpoGu3uKmy» SIBISICTCS HOBOH IS BBIC-
IIMX Y4eOHBIX 3aBelEHUI, OCYIIECTBISIOINX MOJrOTOBKY IO HampasieHuto «Pusnka». B oTkpeiToM 10-
CTyTIe MO’KHO HalTH pa3iHyHble IPOTrPaMMBbl, METOJANUYECKHE PEKOMEHIALINH, 3aJJaHUsI pa3HOT0 TUIA U APY-
rUe 3JIEMEHTHl METOJIUKH 00yUeHUs] CMEXKHBIX TUCIMILUINH, K IPUMEpPY, TUCIMILIHMHEI «SaepHas actpodu-
3ukay. [losTomy B 2018-2019 yueOHOM TOny ObLIIa pazpaboTaHa aBTOpCKas, OpUTHHAIIbHAS METOANIECKast
cuctemMa oOy4eHHs TUCIUTUINHE «JBoonus BeeneHHoH 1 mpoOnemsl siepHoi acTpopu3uKm» ¢ COOTBET-
CTBYIOIIUM y4eOHO-METOJIMUYECKIM COTIPOBOXKICHUEM, BKIIOUAs CPEICTBA aKTUBHOTO M MHTEPAKTHBHOTO
obyuenus [4; 12].

C nenbio npoBepku paboueil rumote3sl Ha 0aze MHcTUTYTa MaTeMaTHKH, GU3MKA M MHPOPMATUKU
KasHITY um. A6as B 2019-2020 y4yeOHOM roay ObUT OpraHM30BaH MUJIOTHBIM IKCMEPUMEHT, B KOTOPOM
NpUHSIM yyacTue 79 cTyaeHtoB 3-ro Kypca. bpumm ompeneneHsl 3KCHepUMEHTaldbHas M KOHTPOJIbHAas
TPYIIIBL.

K coxanenuio, B 3KCIIEPUMEHTAIbHYIO pabOTy BHECHIA CBOM KoppekTBbl mangemuss COVID-19 [5;
10]. B nepBoii yactu cemecTpa o0ydeHUe MPOBOIUIIOCH B TPAAUIIMOHHOM opMaTe, a BO BTOPOH — yueO-
HBIN IIpOLiecC OCYIIECTBIIUICS OHMIaiH. TeMm He MeHee, OblIIO IPUHATO pEeIIeHHue — HE MPEPHIBATh IKCIEPH-
MEHTaJbHYI0 paboty. B TeueHue ogHOTrO yueGHOro ceMecTpa B KOHTPOJIBHOHM IpymIie AUCUUILUIMHA «DBO-
monust BeeneHHoM 1 ipo6eMbl siiepHOl acTpoQHU3UKU» U3ydaiach Ha OCHOBE METOJUKH OOYYeHUs, B CH-
cTeMe METOJI0B 00yUYeHHs] KOTOPOH NMPOoOJIEeMHO-TIONCKOBBI METO/I HE OBbIIT TOMUHUPYIOMIMM. B skcmepu-
MEHTAJIbHOW TpyINIE HCMNONb30BAINCH 3JIEMEHTHl OPUTHHAIBHOM aBTOPCKOW METOIUYECKOM CHCTEMBI.
JloMKa TpaauIIMOHHOMN, IPUBBIYHON 00pa30BaTEILHON Cpejibl, KaK U, B LIEJIOM, NMPEACTABICHHUNA O TOM, KakK,
COOCTBEHHO, CTPOUTH YUE€OHBIN MPOLIECC B HOBOW PEaTbHOCTH, BBI3BAIM HECTAOMIBLHOCTh H MTOPOIUINA MHO-
’KECTBEHHBbIC HecTaHIapTHbIe cutyarun [1-3]. HecMOTpsi Ha TeXHUYECKUE, TEXHOJIOTHUECKUE, METOYe-
CKHUE M UHBIE CIOKHOCTH, Oaphephl U TPYAHOCTH OHJIAH 00y4eHUs, SKCIIEpUMEHTalIbHas paboTa Oblia mpo-
B€JIeHA, KaK IUIaHUPOBAJIOCh H3HAYAIBHO.

Ha ocHOBaHMM aHanu3a 1aHHBIX TWIOTHOTO 3KCIEPUMEHTA MOJYYHIIN HAYYHOE U SKCIIEPUMEHTAIbHOE
o0ocHOBaHME (HaKTOPBI, KOTOPHIE, B CBOIO OYEPEb, PACKPHLIN MOTEHLIMA aBTOPCKOW METOAMKH. DTO UHTE-
IPaTUBHBIA XapakTep y4eOHOU WH(pOpMAIMH, aKTUBU3AIUs MMO3HABATEIHLHOTO WHTEpeca 00y4aromuxcs K
0oJee rIIyOOKOMY MCCIIEIOBAHUIO ACTPOPUINIECKHX 00BEKTOB, pa3BUTHE JIESTEILHOCTHON M Pa3BUBAIOIIEH
COCTaBJISIOIINX, XapaKTEPU3YIOLINX MPOLECC UCCIEAOBAHUS 1aHHBIX OOBEKTOB.
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B 3THX 3aKIII0OYEHUSAX OTYETIIMBO MPOSBHIIN CEOs TUATCKTUUCCKUE CBSA3H MEKY METOI0IOTHICCKUMU
MOJXOJIAMH K HCCIIEJOBaHUIO. MHTErpaTUBHBIN XapakTep WHOOpMAaIUU TpaHCHOPMHUPYET e XapakTep B
MEXIPEIMETHBIH, YTO MO3BOJSET MEPEOCMBICITHTh W YBUIETh HHPOPMAIMIO B HOBOM KIf0Ye (CBS3b CH-
CTEMHO-CUHEPTETUYECKOTO U JNHUAJCKTUYSCKOT0o 1oaxojoB). [lepeocMbiciienne nHbopManuu HEeU30€kKHO
MOPOXK/IaeT HHTEPEC U MOTHBHPYET 00yYarOIIerocss HAaiTh COOCTBEHHBIE CITOCOOB! MPUMEHEHHUS 3HAHUH, B
TOM YHCJIE HOBBIE, U TEM CaMbIM CTUMYJIHPYET IMPOIECC CaMOPa3BUTHA (CBI3b NEATEILHOCTHOTO W JINY-
HOCTHO-Pa3BUBAIOIIECTO MOAX00B) U T. 1 [8, 9].

Kpowme Toro, oOpatniu Ha ce0s BHUMaHUE BaXKHBIE MOMEHTEI, TPEICTABIISIONINE HHTEPEC IS TPOJI0JI-
JKEHHUSI UCCIEN0BAaHUN, 1)1 AalbHENIIEr0 HAyYHO-METOIOJIOTHYECKOr0 PA3BUTHUS aBTOPCKON METOIUYECKOM
cucteMsl. [Ipo6iieMbl 1 BOpoCH! 3BoONNK BeeneHHOH BI3BalTd HEBOJIBHBIA HHTEPEC MPAKTHIECKH Y BCEX
oOyuarommxcs-pu3nkoB. OOOCHOBAHHE ITOrO KPOETCS B CICAYIOIIeM. MHOTHE BONPOCHI 3apOXKJICHUS H
9BONIOIIMH BceneHHol paccMaTpuBaloT HaydIHbBIE TEOPHH B OOBSICHEHHS C TOYKH 3PSHHS 3aKOHOB TIPUPOIBI
— (pynmameHTaNBHBIX 3aKOHOB (M3UKH. Ho MMeroT MecTo 1 mpoOaeMHBIe BOIIPOCHI, KOTOPHIE B HEKOTOPOM
pOJie MPOTUBOPEUAT CYIIECTBYIOMUM 3aKkoHaM. [103TOMy KOMIIETEHIIMU, KOTOPbIe (POPMUPOBATUCH ¥ 00Y-
YaIONIUXCS B MPOIIECCE OCBOCHUS IAHHOM NUCIUILINHBI, TOJYYMIH 00Jiee MPOYHOE OCHOBaHHUE, TAK KaK pa-
60Ta 110 GOpMHUPOBAHHIO KOMITETEHIINH ObLTa OCHOBaHA Ha TMYHOCTHOM Pa3BUTHH Y€Pe3 CAMOCTOSITEIbHY IO
ACATCIBbHOCTD, B 'PaAMOTHOM NPUMCHCHUN HpO6JICMHO-HOI/ICKOBOFO MeEToaa, OpHFHHaHLHOﬁ HUHTCpHIpCTAlINU
U CUHCPIrUr JaHHBIX.

Pesyabmamut u ux obcyscoenue

[IpoBeneM cpaBHUTENBHBIN aHAIU3 PE3YIBTATOB TEOPETHUECKOTO U HKCIIEPUMEHTAIEHOTO UCCIIEI0BA-
HUsA. OPPEKTUBHOCTHL METOIUYECKON CHCTEMbI M3yuYeHUs JAMCIMILIUHBI «DBOJIOIUS BceneHHONW U mpo-
0JIEMBI sS,IEPHOM acTPO(U3UKN» B YCIOBUAX OPraHU3aIMK CAaMOCTOSATEILHON PabOThl 00yUYaIOIIUXCS TOCTH-
raeTcs Oyaromapsi TOMy, 9TO COJAEpkKaHNe U METOAbl 00ydeHus obecrednBaloT GOpMUPOBAHIE y 00ydaro-
IIUXCSI IETIOCTHOTO TIPEICTaBIeHUS O (PM3MIeCKON KapTHHE MUPA; Pa3BUTHE UCCIIEIOBATENHCKUX HABBIKOB;
MOBBIIICHNE HHTEpeca K (PU3UKE KaK K HayKe, U, KaK CJICICTBHE, MOBBIICHUE KauyecTBa 3HaHul [3]. OcHOB-
HBIM TIPUHIIAIIOM 0TOOpa MaTepuaia TOJDKHO OBITh COepKaHMe HAYKH Ha ONPeNeIEHHOM JTare e€ pa3Bh-
THS, C OCBEIICHHEM HCTOPHYECKHUX (DaKTOB OTKPBITHS TE€X WM WHBIX 3aKOHOB. COBpEMEHHEIE TPOOIEMBI
acTpo(U3UKU OXBATHIBAIOT IIIMPOKUN KPYT BOIIPOCOB, KOTOPHIE CBSI3aHBI MEXKIy COOOH, 11eJIeCO00pa3Ho pas-
pabaThiBaTh yYeOHYIO NUCHUIUIMHY C BO3MOXXHOCTBIO BKIIFOUEHHUS THX BOIPOCOB Ha aKaJeMUYCCKUH Tie-
puon.

OnuiieM 0CHOBHBIC JIEMEHThI AUCHUILIMHBL Jucturinaa « QBodtoinust BeeneHHOM 1 mpo0JieMsl siaep-
HOU acTpo(u3uKu» HalleJeHa Ha (JOPMUPOBAHUE 3HAHUH COBPEMEHHON KOCMOJIOTHH, JJAHHBIX pacipeerie-
HuW Matepud [5]. JuciuiuimHa pemaer Takue 3a/1adu, Kak 00y4eHUe TeOPETHIECKOMY OIEHUBAHHUIO BO3-
pacra BcenenHol, 00bsiCHEHNE IEPBUYHOTO HYKJIEOCHHTE3a, TOHNMAaHKE MPOIIeCCOB (DOPMHUPOBAHUS 3BE3]
Y rajakTUK, 3HaHUE TUIIOB SJICPHBIX PEaKlUi 3BE3]l, U3YYCHUE METOJ/I0B aHalln3a acTPO(U3NUESCKUX peaK-
uuii u T.4. Cofepkanue TUCIUIUIMHBI TI0Ipa3yMeBaeT, YTO 00yYarIIUecs yXKe BIaIC0OT HEKOTOPBIMU 3Ha-
HUSIMH B 00JIACTA aTOMHOW W SepHON (M3HKH, 3HAIOT (DyHAaMEHTAIbHbIE 3aKOHBI (pr3uku. Oxumaercs,
YTO JHUCUHUILIMHA BHECET OOJIBIION BKJIAJ B JOCTHXKEHUE OOIIMX 00pa30BaTEeNIbHBIX PE3yJIbTaTOB. BhIMyCk-
Huk OII® Oyner BiameTh CIEAYIOUMMHU pe3yJbTaTaMH OOYUYEHHUS: MAaTEeMATHYECKH KOPPEKTHO CHMAGUM
€CTECTBEHHOHAYYHbBIC 33/1a4M, 3HAET MOCTAHOBKY KJIACCHUYECKHX 3a/lad (PU3HKH; uziazaem W KPUTHIECKU
ananusupyem 0a30BYyI0 00IIePU3NYECKYI0 WH(OPMAIUIO; TPAMOTHO HCIOJB3YET TEOPETUIECKUE OCHOBHI,
OCHOBHBIE MTOHSTHS, 3aKOHBI ¥ MO (uszndyeckux siaenuit [10, 11]. ducnumirHa 00eMOM 5 KPeIUTOB
npeaycMaTpuBaeT o0yueHne B Te4eHue ogHoro cemectpa (15 Hexenp) (cm. Tad.).

YuuteiBas, 4T0 M3ydeHHE acTPO(U3MUYECKUX MPOIECCOB U SBJICHHI OCHOBAHO MPEUMYIICCTBCHHO Ha
TEOPETUYECKUX MOJE/SAX U JaHHBIX HAOJFOJACHUH, 00yUarOMMMCS TPUBUBAIMCH HABBIKA CAMOCTOSATEIILHOTO
MOKCKa aKTyalbHOU MH()OPMAIIUH, UCTIONB3YS JIJIS 3TOrO 0a3bl JAHHBIX KOCMUYECKHUX TEIIECKOIIOB, SIIIEPHBIX
peakuii, KOCMUYECKOH TOTOBI U T. 1.

Cepus «[lMeparorvkax». Ne 4(108)/2022 77



O.M. Hacuposa, XX.M. butnbaesa u gp.

Tabnuma

Ilepeuyens TeM no qucHHUIINHE «IBoIONUs BeeneHHoii n mpodiaembl sizepHoii actpodu3ukn» (B paspese
HeJlelIb, BU0B 3aHATHI U KOJIMYECTBA YaCOB)

Ne Bup 3aHATUS, HAUMEHOBAHHUE TEMbI 3aHATUSL Kox-Bo
4acoB
1 | Jexuus 1. Beenenue 2
IpakTudeckoe 3ansTue 1. ActpoHoMus u acTpodusuka. UTo, e ¥ Korja M3rydaeT Bo Beenen- 1

HOW? Mex3Be3qHas U MEeXIUIaHETHas cpefia. DIIeKTPOMarHUTHOE U3Iy4eHHe — OT PaJuOBOJIH 10
ramma-nyueil. Kocmugeckue nyun (KJI) — snemMeHTapHBIE 4aCTHIIBI B KOCMOCE

2 | Jleknus 2. Kocmuueckue yuu 2
IIpakTuyeckoe 3anaTue 2. [IpoToHHO-s11epHAst KOMIIOHEHTAa KOCMUYECKUX JTydeld. OCHOBHbIE 1
HaOmonarensHble (hakThl — 3HepreTudeckuil cnektp u cocras KJI. OueHka Bo3pacta KocMude-

CKHUX JTyuei

3 Jlexnns 3. Hyxieocunres 2

[pakTuyeckoe 3anaTHe 3. XapaKkTepHbIe BpeMeHa 3Be31HOM dBomrormu. Teopus Big—Bang. Oc- 1

HOBHbBIE YpaBHEHUs 3Be3AHOM 3Bosonuu. Juarpamma 'epiunpysra—Paccena. 'openue Bonopona
p-p and CNO-niemouku. I'opeHne Goliee TSKENBIX JIEMEHTOB

Jlekuus 4. OCHOBBI TEOPETUYECKON KOCMOJIOTHH 2
4 | Ipakruyeckoe 3ansitue 4. O0IIee NpeCTaBICHNUE O COBPEMEHHOU KocMosioruu. @opmbl MaTe- 1

PHH, YTO TaKOE€ TEMHasi MaTepHs M TeMHasi SHEPTHS

Jlexums 5. HaOmromatenpHas KOCMOJIOTHS 2

IIpakTnyeckoe 3ansaTHe 5. O COBpEMEHHBIX METO/IAX HCCIEIOBAHUA CTPYKTYpbl Beenennoil. Uro 1

5 | Takoe KpynHomaciuraOHas CTpyKTypa BceneHHOH, pelnnKToBOe U3Iy4YeHHE, KBa3apbl — OJHHU K3
CaMbIX HEPTUUHBIX 00BEKTOB BO BeeneHHoit, koTopble Ha0m0aeMbl CEroIHs U B TO K€ BpeMsI
HaXOJISITCSL OT HAC HAa TUTaHTCKUX KOCMOJIOTHYECKUX PACCTOSHHSAX?

6 | Jleknusi 6. Actpodu3rKa BEICOKHX DHEPTHIA 2
IIpakTuyeckoe 3ansaTHe 6. AcTpobuosnorus. Mzyuenne QyHaaMeHTaNnbHBIX 3aKOHOB IPUPO/IBI, 1
cTpoeHus U 3Bosonuu BeenenHolt u ap. bonpuioil anpoHHsli KoJmanaep

7 | Jleknms 7. HelfiTpoHHBIE 3B€3/Ibl: COCTOSHUE BEIIECTBA B SKCTPEMANIBHBIX YCIOBHIX 2
IIpakTuyeckoe 3ansTHe 7. CoBpeMeHHas acTpopH3KKa U3y4eHHs: HEHTPOHHBIX 3Be31. AcTpodu- 1

3U4ecKue 00BEKTHI, B KOTOPBIX PEATU3YIOTCS IKCTPEMalIbHbIE HEJOCTHKUMBIE B J1a00PaTOPHUSIX
(u3nYecKre yCIOBUS: CBEPXCUIIbHBIE MarHUTHbIE, TPABUTALIMOHHBIE TIOJISl, CBEPXSIEPHbIE TLIOT-
HOCTH BEILECTBa, IPH KOTOPBIX TakKe 3PdeKThl, Kak CBEPXIPOBOJAUMOCT U CBEPXTEKY4ECTb,
HaOJII0IAI0TCSI ITPU OYEHb BBICOKHX TeMIlepaTypax | ap.

8 Jlexuus 8. [To3gHue >Tansl 3B€34HOM YBOJIIOLAA 2
[pakruyeckoe 3anaTue 8. HabnrogeHne TeCHBIX IBOWHBIX CUCTEM. AKKpPEIUs, KpUTHICCKAs 1
cBeTUMOCTb. HoBbIE 1 cBEepXHOBBIE. BHICTpBIE N MeAJIEHHBIE ITPOLIECCHI 3aXBaTa HEMTPOHOB, 00pa-
30BaHUE JIEMEHTOB TsbKesee xkene3a. Helitpuno ot ceepxHoBoii SN1987A, onieHka Macchbl
HEUTPHUHO

9 | Jleknus 9. PeHTreHOBCKAs M §-aCTPOHOMHUS 2
IIpakTuyeckoe 3ansTHe 9. VICTOYHNKH PEHTTEHOBCKOTO U raMMa M3Ty4eHHs. ['aMMa-BCIIBIIIKY.
Oo6partHsIii 3p ekt KoMnToHa U ero CBA3b C paInoacTPOHOMHUCH. BERICOKOIHEPTUIHEIC §-IyYH H
PO’KIEHHUE IEKTPOH-TIO3UTPOHHBIX map. HabmroneHue g-myyeil CBepXBBICOKUX SHEPTHi

10 | Jexknus 10. Camble KpynHbIe 00CEpPBaTOPUH U TEIECKOIbI MUPA

IpakTuueckoe 3angTue 10. Buas! Teneckonos. VX poib B aCTpOHOMUHU

11 | Jlexkuus 11. YpaBHEHHE COCTOSHUS BEIIECTBA B 3BE3JHON MaTEpUU

IpakTuuyeckoe 3angTHe 11. DKCTpeMaIbHOE COCTOSHHE BEIIECTBA. Y PKA-TPOIECCH

12 | Jlekmms 12. Acrpodusuka CosHila

Ipakruueckoe 3anaTue 12. Crpoenue Connia. AKTUBHBIE Iponieccsl Ha CouHIe. AHaIN3 COJ-
HEYHBIX BCTIBIIICK

13 | Jexkuus 13. ['paBuTallMOHHOE JHH3UPOBAHHE

IpakTuyeckoe 3anaTue 13. Habnronenue u onucanue npouecca. [IoMCk rpaBUTAIIMOHHBIX JIMH3.
JInH3MpOBaHUE TANEKHUX TAIAKTHK

14 | Jlexkuus 14. ITpouncxoxaeHue xu3HK Ha 3emiie. [ nmoresza mancnepMun

Hpakruueckoe 3angTue 14. ITowck xu3an B CoTHEUHOH cUcTEMe

15 | Jlekuus 15. buopurmomnorus. Putmer 3emuin u CosHita

IpakTuyeckoe 3anaTHe 15. MexaHU3Mbl B3aNMOJIEHCTBUS COHEYHOW aKTUBHOCTH € aTMocde-
poii 3emun
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3akperuicHre MaTepraia OCHOBBIBAETCS Ha BBIOJIHEHUH CIICIUATBHBIX 33/IaHUH, B TIPOIECCE KOTOPOTO
oOyyJarorecs yOex1aloTcs B CIIPABEITUBOCTH PYHIaMEHTANBHBIX 3aKOHOB. [IpenararoTcs TMCKyCCHOHHBIE
BOIIPOCHI, CIOCOOCTBYIOIINX Pa3BUTHIO CITIOCOOHOCTEH K aHANKM3Y: pa3jiniue CIICKTPOB 3BE3J1; pacueT CBETHU-
MOCTH 4e€JI0BEKa; poib moctossHHOH [lnanka; execekyHaHble moTepu CONHIIEM CBOSH MacChl; MPOTHO3 3BO-
JIIOIMH 3BE3/]; BO3MOXKHOCTh PEIICHHs YPABHEHHSI COCTOSHUS BEIIECTBA B DKCTPEMAIIbHBIX (CBEPXIUIOTHBIX)
cocrostHusIX U T.7. [12, 13]. CTpyKTypa KaKaoro 3aHATHS UMEET OTIHYUTEIbHBIC 0COOCHHOCTH. B KauecTBe
MprMepa Ha pUCYHKe | mpHBeJeHa CTPYKTYpa JISKIIUU Ha TeMy «Actpodu3suka CosHIay.

Actpodmsmuka ConHua

AKTHMEHbIE NpoLeccbl

"Mecto" ConHua Bo BceneHHoi|' -[ConHeuHble BenbIWwKM |

/ Ha ConHue
Crpoenue ConHua
[ : § MoHuTO I"IHI'. tesis.xras.ru
MeTtogbl P
MCCNe0BaHMA CONHEUHBIX
ero OCHOBHble
C BCMbIWeK
dusnyeckme |LonHua

XapaKTEPHUCTHUKH

CneKTpanbHbli
aHanus, HabnrogeHus
C NOMOLLbIO
TenecKonos

Pucynok 1. CtpykTypa nekunu Ha Temy «Actpodusuka ConHIa»

Kaxprit 571eMEeHT aBTOPCKOH METOINIECKON CHCTEMBI IMEET CBOM OCOOEHHOCTH, CIIETI(UKY U METO -
yeckyio moiepxky [11]. Hampumep, paboty mo usydenuio Bembiinek Ha CONTHIIE MOYKHO OpPraHH30BaTh, MUC-
MOJIB3Ys CalT Taboparopuu actpoHoMun CoJtHIza WWW.1esis.xras.ru. OCHOBHBIM HCTOYHHKOM HH(OPMAIIHH O
Berbimkax Ha CouHIle sBIsieTcs rpynmupoBka ammaparoB GOES, nmpegocTaBisromux cBeIeHUs 0 COOBITUSIX
[UIAaHETApHOro Maciitaba U MPOrHO3 MAarHUTHBIX Oypb. Micronb3ys gaHHblie 0 Bembimkax Ha CounHile (puc. 2),
00yYaroIUiicss MOKET MPOBOJIUTH TEOPETUIECKUE PACUEThI, IPUMEHSISI TEOPETUUECKUE 3HAHUS, TOTyUYCHHBIC
BO BpeMs JIEKIUH.

X - cunbHbIe BcnbilkK (Knace X)
M - cpefiHHe BCblWKK (Knacc M)
C - cnabbie Benbiwkm (Knace C)

00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00

16 centabpa 2022 17 centabpsa 2022

Bpems (UT+3:00)

Pucynok 2. Tannsie no BensimkaM Ha Coaie [13]

[Ipn n3ydeHnn TeMbl «Y paBHEHHE COCTOSHUS BEIIECTBA B 3BE3AHON MaTepuu. DKCTPEMaIbHOE COCTOS-
HHE BelecTBa. Y pKa-TPOLECChD) PACCMAaTPUBAIOTCA SIEPHBIC PEaKIMK dJICKTPOHHOTO 3axBara [6], s koTo-
PBIX HEOOXOMMO PACIUCATh LEMOYKH SAEPHBIX PEAKIMi ¢ yHacTHEM Pa3IMYHbIX H30TOIOB U Jajiee TEOPETH-
YECKHE PACUETHI 10 SHEPTHUAM ITUX PeakUuii. B TaHHOM KOHTEKCTE MOXKHO BOCIIOJIb30BATHCS OHJIANH KAJIBKY-
JIATOPOM U TpauUecKoil CUCTEMOI I TapaMeTPOB aTOMHBIX AJEP U XapaKTEPUCTUK SJEPHBIX pPEeakIud u
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paaroaKTUBHBIX pachaaoB. B 1enom, comepikaHue TUCIUIUTMHBI OCHOBAHO HA H3YYEHUH SIIEPHBIX TPOIIECCOB
M peakiyii, MO3TOMY IIeJeCO00pa3HO HCIOB30BaTh COOTBETCTBYIOIINE MEXIYHApPOIHbIC 0a3bl NaHHBIX,
nanpumep, http://cdfe.sinp.msu.ru/index.ru.html. TTo nmpusHanuio y4eHbIX, 0a3bl JAHHBIX SBISIOTCS BEeCbMa
3 PEKTUBHBIMU MHCTPYMEHTAMH MH(POPMAIIMOHHOIO 00ECIeYeHs] HAyIHBIX MCCIEIOBAaHUI U MPero/iaBa-
HHS, B 33/1a491 KOTOPOTO BXOJMT OpraHu3aiust 3pHeKTHBHOTO U YI00HOT0 JOCTYIIa HCCIeI0BaTeseH, eaaro-
TOB M 00yYaroNMXCs K HAKOIUICHHBIM paHee JnaHHbiM [12-15].

Baxnouenue

TakuMm 00pa3om, 1Mo pe3ysbTaTaM TEOPETHKO-METOAO0IOTHYSCKOTO MOUCKA M IKCIIEPUMEHTAILHOTO UC-
CJIC/IOBaHMS BHEJPEHUS B 00pa30BaTebHy0 porpammy «Dusnkay HOBOH yueOHOW MUCIIMIUTUHBI « IBOIIO-
s BeeneHHo# 1 mpoOieMsl siiepHo acTpoQU3NKM OBLIO T0Ka3aHO, 9TO Y 00YJarOIINXCS SKCIIEPUMEHTAb-
HOM TPYIIIEI, B CPABHEHUU C 00YYAFOIIUMHUCS KOHTPOIBHOM rpymibl, Oojiee 3¢ (heKTUBHO (hOpMUPOBAIACH MO-
JIOXKUTENbHAS BHYTPEHHSISI MOTHUBAIMS K JEATCIHHOCTH MO TMOWCKY, aHAIW3y M HM3YYEHHWIO COBPEMEHHBIX
HaTpaBJICHUH U IEPCIICKTHBHBIX TEXHOJIOTHH B acTpodu3uke. OOOCHOBaHHE ITOTO KPOETCS B TOM, YTO B Ka-
YEeCTBE JJOMHUHUPYIOLIETO METO/1a 00yUeHHS TaHHOW JUCIUIUIMHBI BBICTYIHI MPOOJIEMHO-TIOMCKOBBINA METO/.
CrnenoBaTelibHO, THIIOTE3a MCCICIOBaHMS MOATBEpAWiIach. [IpoOIeMHO-TIONCKOBBI METOJI, COIPOBOXKIAC-
MBI{ UCIIOJIb30BAHUEM OPUTHHAIBHOTO y4eOHO-METOIUYECKOTO KOMILICKCA JUCIUILTHHEI H COOTBETCTBYIO-
MU CPEACTBAMU AKTHUBHOI'O U MHTCPAKTUBHOI'O OGy‘ICHI/Iﬂ, I[CﬁCTBI/ITCHLHO 06CCHC‘-II/IBaeT YCTOﬁHHBOCTB
MeTOI[H‘ICCKOfI CHUCTEMBbI O6y‘-ICHI/I$I 1 YCWJIMBACT CUHEPTHU3M €€ KOMIIOHCHTOB.
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«Du3zuka» 0ijimM Oepy OarnapjaaMacbIHbIH JaMYbIHA KaHA MIHAEP/iH dcepi:
IKCHEPUMEHTTIK 3epTTey HITHKeJIepi

«Dwuznka» OiniM Gepy OarmapiaMachlH JaMBITY MOcCeJIeci ©3eKTLIINH JKOFaITHalABl )KoHEe JKaHa TocUIIepai
a3ipneyai tanamn eteni. binim Oepy OarmapiaaMachiH JaMbITYABIH HEPCIEKTUBAIBI OAFBITHI )KaHa OKY MOHAEPiH
eHrizy. Makanaza 6ipTyTac 9ficTeMeNiK OKbITY XYHeciH a3ipiey xkoHe «Dusnkay OiniM Oepy OarmapiamMacsiHa
«OIeMHIH IBOITIOIMACHI )KIHE SIIPOIIBIK aCTpOH3MKa MaceeNepi» aTThl kKaHa MOH/II SHIi3y Ke3eHIepi Kapac-
TeIpbUTFaH. [oHM1 eHri3y )KoHe OHBIH HOTIKeNepiH Oaranay OOHBIHINA SKCIIEPUMEHTTIK )KYMBICTBIH HET13T1 Ke-
3eH/Iepl CHITaTTalFaH. 3epTTey oiCTeMecC] THaJeKTHKAIBIK, TPOOJIeMaIBIK-ic-opeKeT, KYHeliK-CHHepreTHKa-
JIBIK JKOHE TYJIFAJIBIK-JaMBITYIIBUIBIK TCUIAEpAl aHbIKTaabl. OKBITY 9micTepiHiH JKyHeci jkacaiabl, oJapablH
apachIHia IpoOIeMalbIK-i371ey oici 6ackiM. [IpobemManbIK-i37ey 9/IiCi JaMBIFaH 3aMaHayH OKY-9/IiCTEMEITiK
KEIICH/TI JKoHEe OCJICCH/Il )KOHE MHTEPAKTHBTI OKBITYIBIH THICTI KYpaJIapblH KOJJAaHYMEH KaTap *Kypemdi. Dk-
CIEPUMEHTTIH Ke3eHepi, COHai-aK OHbI OHJIAIH PEXKUMIH/IC KYPri3yleri KUBIHABIKTap CUMaTTaiFaH. Jlepex-
Tep.i Tanaay HeTi31He 9IiCTeMEIiK TOCUIAEp apachbIHIAaFb! ©3apa OalIaHBICTHIH KOPIHYIHIH HOTIXKeciHAe (ak-
TOpJIap aHBIKTAJIBII, aBTOPJIBIK SICTEMEHIH 9JIeyeTi amblUIFaH. ABTOPIIBIK 9IICTEMENIK XKYHeHi opi Kapai FbI-
JBIMH-OIICTEMEIIIK IaMBITY YIIIH 3epPTTEYNIep/i )KaIFacThIPyFa KbI3bIFYIIBUIBIK TYIBIPATHIH MaHBI3bI TYCTAp
aHBIKTANABl. TEOPHSIBIK KOHE HKCHEPUMEHTTIK 3ePTTEYJIEpAiH HOTHKeNepiHe CalbICThIpMaibl Tajjiay Ka-
caJIJIbl, IOHHIH HETi3r1 JIEeMEeHTTEepi, OHBIH MaKCaThl, MiHIETTepl MEH Ma3MyHBI cunarTanrad. COHBIMEH KaTap
ABTOPJIBIK SICTEMEIIK KYHEHIH opOip JIEMEHTIHIH O31H/IIK ePEKIICITIKTEepi, CHIIATTaMAaChl JKOHE dJIiCTEMEIIK
KOJIZIaybl Oap eKEeHJIIri KOPCETIIreH.

Kinm ce30ep: Ginim Gepy Oarnapiamackl, pu3nka, acTpopu3nKa, IKOFAPFBI OLTIM, OKBITY, dicTeMe, (PH3NKaHBI
OKBITY 9icTeMeci.

D.M. Nassirova, Zh.M. Bitibayeva, E.V. Ponomarenko, V.N. Kossov

The influence of new disciplines on the development of the educational program
«physics»: the results of an experimental study

The problem of the development of the educational program «Physics» does not lose its relevance and requires
the development of new approaches. A promising direction for the development of the educational program is
the introduction of new academic disciplines. The article discusses the stages of developing an integral meth-
odological system of teaching and introducing a new discipline «Evolution of the Universe and problems of
nuclear astrophysics» into the educational program «Physics». The main stages of experimental work on the
introduction of the discipline and the evaluation of its results are described. The methodology of the study was
determined by dialectical, problem-activity, system-synergetic and personality-developing approaches. A sys-
tem of teaching methods has been developed, among which the problem-search method is singled out as the
dominant one. The problem-based search method is accompanied by the use of a developed modern educational
and methodological complex and appropriate means of active and interactive learning. The stages of the exper-
iment are described, as well as the difficulties of conducting it online. Based on the data analysis, factors are
identified and the potential of the author's methodology is revealed as a result of the manifestation of mutual
connections between methodological approaches. The important points of interest for the continuation of re-
search, for the further scientific and methodological development of the author's methodological system are
revealed. A comparative analysis of the results of theoretical and experimental research is carried out, the main
elements of the discipline, its purpose, objectives and content are described. It is shown that each element of
the author's methodological system has its own characteristics, specifics and methodological support.

Keywords: educational program, physics, astrophysics, higher education, training, methodology, methods of
teaching physics.
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