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Pabouast nporpamMma i CIUILIMHBI

2.1.5 IlpuGopsbl 1 MeTOABI IJIsl KOCMHYECKHX H ACTPOHOMHYECKHX
HCCJIeI0BAHUI

Hay4ynas cnenuajabHocTh 1.3.1. @U3nKa KocMoOCa, ACTPOHOMMUS

Hpkytck 2026



PABOUYVYIO ITPOT'PAMMY paspabotaiiu
JOKTOP (PU3UKO-MAaTEMATUICCKUX HAYK
KaHJuaaT (I)I/IBI/IKO-MaTeMaTI/I‘ICCKI/IX HayK

Ko6Ganos H. U.
Jlecosoii C. B.




1. MecTo 1 posib IMCHUILIHHBI (MOAYJIsi) B cTpykType OITIOII

Hucuummuna «[Ipubopsl u  MeTOApl ISl KOCMHUYECKHX M aCTPOHOMHYECKHX
UCCJICIOBAHMIT» BXOJAUT B 0Opa30BaTENbHBI KOMIIOHEHT OCHOBHOW MPOQECCHOHATBHON
o0pa3zoBaTenbHON TMporpaMMbl 1O Hay4yHOW cneruanbHocTH 1.3.1. ®uszmka Kocmoca,
ACTPOHOMHUSI.

JucuunnuHa sBisieTcss 00si3aTeNIbHOM 711 00y4arouxcs B aclUpaHType MO HAy4YHOMH
cnenuanbHocTy 1.3.1. @u3nka kocMoca, aCTPOHOMHMSI.

3HaHMS U YMEHHUA, IpuoOpeTaeMble acUpaHTaMH MOCJIE U3YUYEeHUS AUCLUILIUHBL, OyAyT
UCTIONB30BAaThCS Ui pElICHHWs] Hay4HbIX 3aJad Ha »JTane MOoJy4YeHHus M 00paboTKu
SKCHEPUMEHTAIIBHOIO MaTepuajia, W HANpaBJIEHbl Ha MOATOTOBKY K CJadye KaHIUIATCKOIO
’K3aMeHa U K JajbHEeHIIel HaydyHoi padore.

2. llesu U 3a1a4u AUCHUILUIHHBI (MOLYJISA)

Henbto nucuumunabl «IIpubopbl M METOAB! Ui KOCMHYECKUX M aCTPOHOMUYECKHX
UCCIIEIOBaHM» SBISETCS IMOJydyeHUEe (YHIAMEHTAIbHBIX 3HAaHUM M BO3MOXHOCTH MX
UCIIOJIb30BaHUS B MpoLecce JalbHENHIero o0y4eHus, Ipyu NPOXOkKACHUHN PAKTUKH, HAITUCAHUS
Hay4yHBIX paboT, B CBOEH Hay4HO J1€ATEIbHOCTH.

3agauamMu JUCHMIUIMHBL «[Ipubopbl U MeToAbl UIi KOCMMYECKHMX M aCTPOHOMHUYECKUX
WCCJIEIOBAHNUI» SIBIIAETCSI OCBOCHHUE:
o @DU3MKO-MaTEMAaTUYECKUX OCHOB METONOB HccienoBaHuss CojHIA U IPYruX KOCMHUYECKUX
00BEKTOB
e Mero/10B HaOMIOEHUS U (PU3HMUECKONW MHTEPIPETALUU COIHEYHON aKTUBHOCTH
e (OCHOB cOo37aHHS IEPCIEKTUBHBIX MHCTPYMEHTOB st HaOmoneHust CoHna

3. Tpe6oBanus K pe3yJbTaTaM 0CBOEHUs] TUCHUILIHHBI (MOTYJIs1)

B mpouecce wu3yuenus aucuumiauHbl «[IpubGopel U MeTONBI 11 KOCMHUYECKUX H
ACTPOHOMHUYECKMX HCCIECOBAHUWY» aCIUPAHT [OJDKEH TMPUOOpeCTH 3HAaHUA U yMEHWS,
HEOOXOUMBIE JJIs €ro AalbHEeHIero npodeccnoHalbHOTO CTAHOBJICHHUS, 8 UMEHHO:

IMonmmare: ToT ¢akrt, uro ConHie SBISETCS €CTECTBEHHOW HaydHOH jabopaTopuei,
KOTOpasi  MPEJOCTaBIseT  4YeNOBEYECTBY  IIHUPOKHE  (MPAKTHUYECKH  HEOTrpaHUYCHHbBIE)
BO3MO>KHOCTH JJIsl IPOBEJICHUSI UCCIIEIOBAHUN HE TOJIBKO B 00JACTH KOCMOCA U aCTPOHOMUH, HO
U B pAJIe pa3/ie]oB SKCIIEPUMEHTAILHON U TEOPETHUECKON (HU3UKHI

3HaTh: OCHOBBI COBPEMEHHBIX U MEPCIEKTUBHBIX METOJIOB U HHCTPYMEHTOB UCCIIEAOBAHUS
ConHila 1 Apyrux KOCMUYECKHX 00BEKTOB; cOBpeMeHHbIe 3a1auu (pusuku ComHIla, Ha pelieHue
KOTOPBIX HAaIEJeHBI MPOEKTHI MUCCIIEIOBAHUS M MX MECTO B OOLIMX MpoOJieMax COBPEMEHHOMU
acTpou3uku

YMmerb: TPOBOAUTH (PUBMUECKHE OKCIEPUMEHTHl M aHAIM3UPOBATh IOJTYYCHHBIC
pe3ynbTaThl, MPOCKTHPOBATh HOBBIE MPUOOPHI uis wuccieaoBanus ConmHIAa W JIPYrHX
KOCMHYECKHX 00HEKTOB

Baaners: HaBbIKaMU TIPOBEACHUS HAOMIOJEHUI HA COBPEMEHHBIX aCTPOHOMUYECKUX
WHCTPYMEHTAaX, HaBBIKAMH COBMECTHOM OOpaOOTKM JaHHBIX, TIOJYUYCHHBIX Pa3TMYHBIMU
WHCTPYMEHTaMHU

4. O0beM AUCUMILIUHBI (MOAYJIs1) M BUbI Y4eOHOM padoThI
OO61mas TpyA0€MKOCTh AUCHIHUTUINHBI COCTaBISIeT 3 3a4eTHbIe enuHullbl, 108 uacos.

Bup yueoHoii padoThl Bcero yacos /
3a4eTHBIX eIMHHUILL
AyanTOpHBIE 3aHATHS (BCETO) 36/1
B ToM uucne:
Jlexmn 36/1
CeMuHapbl




CamocrtosiTebHas padora (Bcero) 7212
Bu npomexyTodHOM arTecTaiuu (3a4er, SK3aMeH) 3a4€T
KonrakTHas padora (Bcero) 36/1
OO01mas Tpy10€MKOCTD (4achl/3a4€THBIC SMHUITHI) 108/3

5. Coaep:xaHue TUCUUILTAHBI (MOTYJIs1)

5.1. Copnep:xaHue pa3iesioB U TeMbl JMCHUILIHHBI (MOAYJISA)
Pa3zgea 1. CoBpeMeHHbIE COJTHEYHbIE PAINOTEIECKOIbI
Tema 1. OO030p cymecTByOmUX paauoTeseckonoB. llepcnekTuBHBIE TpoekThl. HazemHble
obcepBaropun. Opouransabie o0cepBaropun. OKHA IPO3PAYHOCTH 3EMHOM aTMOC(EPHI.
Paszgea 2. daexkrpomaruutHoe udiaydenue CojiHma
Tema 1. U3nyuenue uepnoro tena. 3akon Panesi-/Ixunca. 3akon [1nanka.
Tema 2. TenoBoe pannounsnydenue Connua. TopmosHoe paguonsinydenue. MarHuToTopMo3HOe
paguoun3IydeHue.
Tema 3. Herennosoe panunonsnydenue Connna. ['mpocuxporpoHHoe n3iydeHue. Ilnasmennoe
U3JIy4CHHUE.
Pa3znen 3. CostHeuHbIE PaJHOMETPBbI.
Tema 1. AHTEHHBl COJHEUHBIX paauoMeTpoB. DIyKTyallMOHHAs 4YyBCTBUTEJIbHOCTD,
panuoMeTpuyecKuil BbIMTphIL. I3mepenne mnapamerpoB CTokca, perucrpauusi CIEKTPOB
MOII[HOCTH.
Pa3pnen 4. CosiHeuHnble pagnonHTepdepoMeTphbl.
Tema 1. AwnHTeHHbIE pENIETKM COJHEYHBIX panuouHTepdepomeTpoB. TpeboBaHue K
MUHMMaJIbHON 6a3e. UyBCTBUTEIBHOCTh MO IJIOTHOCTH MOTOKA M IO SPKOCTHOW TeMIleparype.
Brimonnenue ycnosuii Teopemsl Ban-1{utrepra-llepauke npu kaprorpaduposanuu ColHIIA.
Tema 2. MeTo/1bl peKOHCTPYKIIMM paguon3o0paxxeHuil. Yuctka. MeToa MakCUMyMa SHTPOIHH.
Pa3nes 5. KaauOpoBka co/IHEUHBIX Pagu0TeIeCKONOB.
Tema 1. AGconOTHast U OTHOCUTEINIbHAS KATUOPOBKU PaOMETPOB.
Tema 2. KanuOposka uHTephepomerpoB. Pa3zoBas KaauOpoBKa. AMIUIMTYIHAs KaJuOpOBKa.
3aMkHyTbIe (pa3bl. MUHMMaIbHAs N30BITOYHOCTh AaHTEHHOH pemeTku. CaMoKanuOpoBKa.
Paznen 6. Cnexktp CosHua.
Tema 1. Beinaroniuecst crieKTpaiabHbI€ JIMHUN.
Tema 2. DxBuBasieHTHas mKpuHa. OcTaTOYHAs! HHTEHCUBHOCTD.
Tema 3. Monuzauusa. Kpussie pocra.
Tema 4. DneKTpOHHBIN aTJIac COJTHEUHOTO creKkTpa. Temtypuueckue TMHUH.
Paszngen 7. OnTHuecKHe TeJIeCKONbI 1 HX OCHAIIEHHE.
Tema 1. ActpoHOMUYecKHEe CHCTEMbI KOOpAMHAT. ['Opu30HTa/IbHBIE U OallleHHbIE TEIECKOIIBI.
®dotorenuorpadsl U XpoMochepHbIe TEIECKOIbI.
Tema 2. BHezaTmeHHBbIN KopoHorpad: Tuna JIno; ¢ BHemHuM 3atmMeHneM. K-koponomerp.
Tema 3. Cnektporpad, nudpakuuoHHas pemietka. HMHTephepeHInOHHO-OISPU3aLMOHHbIN
bunbTp.
Tema 4. Dranonst @adpu—Ilepo.
Tema 5. ®@oTOd’NEKTpUYECKHE MPUEMHHUKH paauanuud. DOOTOYMHOXKUTENb. OJIEKTPOHHO-
onrtuyeckuit npeodpaszosarens. [13C-marpunbl. CriekTporenrorpad.
Paznen 8. MeTroabl u3MepeHHii MATHUTHOTO MOJISI H CKOPOCTEH.
Tema 1. Dddexr Homnepa. Meron Jleiitona. Dddext 3eemana.
Tewma 2. [Tonspumertpus. [Tapamerprr CTokca.
Tema 3. Ilomspounsl. Ilpusma Bosmactona. Ilnmactunku X/2 m X /4. Dnekrpoontudeckue
YCTpOICTBA.
Tema 4. Meronbl U3MEpPEHNUI HAIPSPKEHHOCTH MarHUTHOT'O TIOJIS U JIy4eBBIX ckopocTeit ConHIa.
Tewma 5. Conmueunbie MarHUTOrpadbl U CTOKCMETPBI. BekTop-mMarautorpad.




5.2.

Pa3nesbl IucUMIVIMHBI (MOYJIS1) M BH/IbI 3aHATHIH

Beero AyYIMTOPHBIE 3aHATHS dopma
No Paznen [paktnueckue  |CPC
gacoB |Jlexuuun KOHTPOJIA
3aHITHUS
1 [CoBpemeHHBIE COTHEYHBIE PaINOTENIECKOIIBI 10 2 8 3auer
2 |9nexTpomarautHoOe u3nyueHue CoyHIa 14 4 10 3auer
3 |ConHe4HBIE paliOMETPEI 12 4 8 3auer
4 |ConHeuHble HHTEPHEPOMETPHI 12 4 8 3auer
5 |KannbpoBKka COTHEYHBIX PaIHOTEICCKOIIOB 12 4 8 3auer
6 |Crexkrp ConHia. 16 6 10 3auer
7 |OnTHyecKre TeNeCKONbl U UX OCHAIlICHHE 16 6 10 3auer
8 MeTob 1/13MepeH1/1£71 MarHUTHOTO TOJIS U 16 6 10 auer
JTy4eBBIX CKOpPOCTEH
HToro (yachl) 108 36 72
Hroro (3.e.) 3 1 2

5.3. Pa3nesbl 1 TeMbl JUCHUIINHBI (MO}]y.]'Iﬂ) H MEKIUCHUIVINMHAPHBIEC CBA3U

Ne HanmeHoBaHHe 00ecneuynBaeMbIX
(mocyeayrOmux) AUCHUILUIMH M IPAKTHK

(mocyeylomux) AUCHHMILIMH

Ne Ne paznesioB n/uiim TeM JaHHOM THCHUNIUHBI,
HEeO0OXOIMMBIX [IJIsl U3Y4YeHHUsI 00eceunBaeMbIX

1 HCCHGHOB&TGHBCKaﬂ IIPpAKTUKA

P.1-8

5.4. IlepeyeHb JTeKIIUOHHBIX 3aAHATHI

HaumeHnoBanue
Ne Ne pazgesia u TeMbl JUCHUTIMHBI TpyaoemkocTh OueHovHbIe
n/n (MonyJist) HCTOIL3Y eMbIX (4acer) cpeacTBa
¥ TEeXHOJIOTUH P
CoBpeMeHHbIE COTHEYHBIE o
1 JIeKITHS 2 YCTHBIN OTIPOC
PainoTENeCKOIbI
2 ONEeKTPOMarHUTHOE H3IIyueHHe JIeKITHS 4 YCTHBIH OTIPOC
CouHta
3 CoJtHEeUHBIE PaJHOMETPHI JIEKLUs 4 YCTHBIH OIIPOC
4 CosHeuHbIe HHTEP)EepPOMETPEHI JIEKLUs 4 YCTHBIH OIIPOC
5 KanubpoBka coTHEYHBIX JIEKIUs 4 YCTHBII onpoc
PanOTENeCKOIOB
6 Crnextp CounHia. JIEKIUS 6 YCTHBIN OIPOC
7 CoBpeMeHHbIE ONITHYECKHE JIeKITHS 6 YCTHBIH OTIPOC
TEJIECKOIIbI M UX OCHAIllEHHUE
Mertop1 u3MepeHnit MArHUTHOTO .
8 . JICKITHS 6 YCTHBIN OMIPOC
HOJIsl M JIy4€BBIX CKOPOCTEH

5.5. IlepeyeHb CEeMUHAPCKHUX, IPAKTHYECKHUX 3AHATHH M J1a00paTOpHBIX padoT

JlaHHBIN BUJ 3aHATUNA HE IPETYCMOTPEH

5.6. [lepeueHsb U coep:KaHHE CAMOCTOATEbHON padoThI

Bun
N Pexomennyemasi | Bcero
Paznen Tema CaMOCTOSITE/IbLHOM
JIATEpaTypa 4acoB
padoThI
1 Tema 1. O030p CyIIECTBYIOIMINX PAJUOTEIECKOIIOB. | KOHCIIEKTUPOBaHHE | a) OCHOBHas 8
IlepcnexTuBHbIE IIPOEKTBI. Hazemubie mureparypa 1,2,3
obcepBatopun.  OpOurtanmbHbie  00CEpBATOPHUH. 0)
OKHa ITPO3pavyHOCTH 3€MHOM aTMOCHEPHI. JTOTIOTHUTEThHAS
muteparypa 1,2
2 Tema 1. Mzmydenue yepHoro tena. 3akoH Panes- | koHcnektupoBanue | a) 1,4,6 3




Joxunca. 3akon [1nanka. 0) 2
Tema 2. TemmoBoe panuonsnydenue CousiHIA. | KOHCHEKTUpoBanue | a) 1,4
TopMmo3HOE paguom3irydeHne. MarHiTOTOpMO3HOE 0) 2
paguoN3ITydeHHUE.

Tema 3. HeremoBoe pammomsnydenne CoiHna. | KoHcrektupoBanwe | a) 1,10,13
T'mpocuaxpoTpoHHOE W3MydeHue. [lmazmeHHOE 0) 1,4
W3JIydCHHE.

Tema 1. AHTCHHBI COJHEYHBIX paJdOMETPOB. | KOHCIIeKTHpoBanue | a) 1,2,3
QIryKTyalioHHAS YyBCTBUTEIHHOCTb, 0)1
pagvoMeTpUYECKUI BBIUTPBILL. Usmepenue

napamerpoB CTokca, perucTpanus CHEKTPOB

MOIIHOCTH.

Tema 1. AHTEHHblE pEIIETKHM COJIHEUHBIX | KOHCHEKTUpoBaHue | a)1,2,3
panuouHTepHEpOMETPOB. TpeboBanue K 0)1
MHHUMaJbHOW  0aze.  UyBCTBHUTENBHOCTH  TIO

IUIOTHOCTH TIOTOKA U IO SIPKOCTHOM Temmeparype.

Brimonnenue ycnoBuit teopembl Ban-Llurrepra-

Iepuuke npu kaprorpadupoBannu CosHIA.

Tema 2. MeTtosl PEKOHCTPYKIINH | KOHCIEKTHPOBaHUE | a) 3
pannon300paskeHHIH. Yucrka. Meron 0)1
MaKCHMaJIbHOM SHTPOIHUH.

Tema 1AGcomroTHas H OTHOCHUTEINbHASL | KOHCIIEKTUPOBAaHUE a)1,2,3
KaJHOPOBKH PaHOMETPOB. 0)1,
Tema 2. KanuOposka uaTepdepomerpoB. dazoBas | koHcrekTupoBanue | a) 1,2,3
KaJrOpOBKa. AMIUITY THAS KanOpOBKa. 0)1
3aMkHyTBIC (Da3bl. MUHUMAIbHAS H30BITOYHOCTH

aHTeHHOM pemeTkn. CaMoKaInOpOBKa.

Tema 1. Beinatomuecs crieKTpaibHbIE JIMHUY. KOHCIIEKTUpOBaHue | a) 8,9
OKBUBaJICHTHAs LIMPUHA. OctaroyHas

MHTEHCUBHOCTB.

Tema 2. Monuzamnms. Kpussle pocra. KOHCIIEKTUpOBaHME | a) 8,9
Tema 3. DNeKTpOHHBIA aTiac COJIHEYHOTO 0)5
criekTpa. Temtypuieckre JMHUU.

Temal. ['opuzoHTaIbHBIE U OAllIEHHBIE TEIECKOIbI. | KOHCIIEKTUpOBaHUe | a) 7
Dotoremmorpadsl 1 XxpoMochepHbIe TEIECCKOMBI.

Tema 2. BHe3aTMeHHBIH kKopoHOTpad: Trma JIno; ¢ | KOHCIIeKTUpoBaHue | a) 7
BHEIIHUM 3aTMeHueM. K-kopoHnomerp. BnusiHue 0)5
3eMHOM aTMoc(ephl Ha Ka4eCTBO HaOIIOJCHUI.

Tema 3. Crnekrporpad, qudpaknnoHHas pelreTka. | KOHCIeKTupoBanue | a) 7,9
WHTepdepeHIMOHHO-TIONAPU3ALMOHHBI  QUIIBT.

Oranonsl Padbpu—Ilepo.

Tema 4. DOTO3NCKTPUYECKHE  MPUEMHHUKH | KOHCIIEKTHpOBaHHWE | a) 7
paguanud.  DOTOYMHOXKHUTENb.  DJIEKTPOHHO- 6)7
ontuyeckuid mpeobpazosatenb. [13C-marpuilpl.

Crekrporenunorpad.

Temal Dpdexr [omrepa. Merox JlediTona. | koHcekTupoBanue | a) 8,9,10
Dddext 3eemana. 0)4
Tema 2. Tlonspuzamusi cBeta. llonmsipuMerpusi. | KOHcHekTupoBanue | a) 8,9,10
[Tapametprr CTokca. 6) 4
Tema 3. Tlomspoumsl. Ilpusma Bomnacrona. | koHcriekTupoBanue | a)7,10
IMmactuaxkm A2 w  A/4. DneKTpoONTHYECKHE 6) 3,4
YCTpOICTBA.

Tema 4. CoBpemeHHble MarHuTorpadpl u | KOHcHekTuposanue | a)7,8,10
CTOKCMeTphl. Bekrop-marnurorpag. 0)3.,6

MeTtoauyeckue yKkazaHusl 110 OPraHUu3alMy CAMOCTOSITEILHOM PadoThl

Kaxxnpiii BUA CcaMOCTOSITENFHOW pPAaOOTHI HAIpaBlIieH Ha 3aKpeIUieHHe M YriIyOlieHue
3HAHUU, TIOJYYCHHBIX BO BPEMS ayJUTOPHBIX 3aHATHH.
1) PaboTa ¢ KOHCTIEKTaMHM JICKITHI



AcmUpaHT TOBTOPSIET COJEpKAaHUE JIEKIIWHU, UCIONB3Ysl MaTepHalibl KOHCIIEKTa, B Cllydae
HEOOXOAMMOCTH JOTIONHSET WX HH(popManueld U3 PEKOMEHIYeMOW U JIOTIOJIHUTEIbHON
JTUTEPATYPHIL.

2) Pabora c iureparypoit

AcmupaHT OCBaWBaeT MarepHall, MpeIHA3HAYCHHBIA IS CaMOCTOSTEILHOTO HW3YYCHUS,
UCTIONB3YSl PEKOMEHAYEMYI0 W JIONOJIHUTEIBHYIO JIMTEPaTypy, COCTaBISEeT IOAPOOHBIN
KOHCIIEKT TeMbI, aHAIIM3UPYET, (POpPMYyITUPYET IPOOIEMHBIE BOIPOCHI 110 TEME.

6. YueOHO-MeTOAUYecCKOe U MHPOPMAIHOHHOE o0ecTiedeHne TN CIUTIIHHbBI

6.1. OcHoBHasI JuTEepaTypa

No ABTOp, HA3BaHHNE, MECTO U3IAHUS, U31ATEJbCTBO, IO KoauuectBo
" | u3naHuA y4eOHOH M Y4eOHO-MeTOAUYeCKO JUTEePATyPbl IK3EeMILIAPOB
1 | Kpayc x. [. Pannoacrponomus. Cos.paguo. 1973 3b (http://irbis.iszf.irk.ru):
HEOTPaHWYCHHBIN JIOCTYII
2 |Ecenkuna H.A., Koponsko [I.B., Ilapuiickuii FO.H. 2
Panunoreneckonsl u paguomerpsl. M.: Hayka 1973
3 |A. P. Towmmcon, JIx. M. Mopan, JIx. VY. CBeHCOH, 2

Wurtepdpepomerpuss ©  CHHTE3 B PaJUOACTPOHOMUH,
«OUSMATIINUT», 2003 .

4 | Antemanes A.T., Kamamosa JI.K. Bsemenue B 5
Panuoactponomuto Connua, U3p. UT'Y, Upkyrek, 2014
5 | ConHeunas u COJIHEYHO-3eMHasI ¢dusmka: 6

NnmoctpupoBaHHbIi ciioBaps TepMUHOB. M.: Mup, 1980.

6 | Aschwanden M. Physics of the solar corona: An Introduction | 35 (http://irbis.iszf.irk.ru):
with Problems and Solutions (Springer Praxis Bo0OKS), | HeorpaHWYeHHBIH AOCTYIT
Springer, 2004.

7 | MapteinoB J1.5. Kypc npaktuueckoii actpodusuku, 3-e u3n., 2
M.: Hayka, 1977.
8 | KononoBnu 3.B., Mopo3z B.W. O6umii kypc acrponomuu. | Ob (http://irbis.iszf.irk.ru):
M., YPCC, 2004. HEOrpaHUYEHHBIN JOCTYI
9 | Beenenue B ¢pusuky Counna [] : B 2-x 4.: Yueb. mocoowue. Y.2 1
/ P. T. CotnukoBa [u ap.]. - Upkyrck : U3n-so UT'Y, 2012. -
195 c.
10 | ®usnueckas ontuka [Tekcr] : yueOnuk / C. A. Axmanos, C. 1

B. Hukurtus. - M. : M31-Bo Mock. ya-Ta, 1998. - 656 c.

6.2. lonoIHUTEeILHAS JJUTEpPaTypa

ABTOp, HA3BaHUE, MECTO U3IaHUS, H31ATEJbCTBO, IO/ KoanuectBo
U31aHNs Y4eOHOl U y4eOHO-MeTOAM4YeCKOM JIUTePaTyphl IK3EMILIIAPOB

1 | Pagmoreneckonsl [] : mep. ¢ anmn / Y. Xpucrtuancen, W. | Db (http://irbis.iszf.irk.ru):
Xeroom. - 2-e usn., nepepad. u gom. - M. : Mup, 1988. - 304 | HeorpaHHUYEHHBIH TOCTYI

C.
2 | XenesuskoB B. B. Usnyuenune B acrpodusmueckoii miasme. | Ob (http://irbis.iszf.irk.ru):
Anyc-K. 1997 HEOTrpaHUUYEHHBIN JOCTYII

3 |B. M. TpuropeeB, H. WN. KobGano // Comnneunsie | Ob (http://irbis.iszf.irk.ru):
Marautorpadsl / Mccnaen. mo reoMarHeTu3sMy, a’dpOHOMHUH W | HEOTPAaHUYECHHBIN TOCTYII
¢usuke Comuana. - M.: Hayka, 1980. - Bem.52. - C.155-176:

4 | XKepaungpos P./1. [Tonsipusanus cBera. Hayka. 1969. OB (http://irbis.iszf.irk.ru):
HEOT'PaHUYEHHBIN TOCTYII

5 | O.M. lllanun, AnantuBHble onTryeckue cuctembl koppekiuu | Db (http://irbis.iszf.irk.ru):
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http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/

HaKJIOHOB. Pe3oHaHcHas amanTwBHas onrtuka. TexHocdepa, | HEOrpaHUUYEHHBIN TOCTYTI
Mocksa, 2013.
6 |B. M. I'puropses, H. 1. Kobanos, / Mertox Ib (http://irbis.iszf.irk.ru):
OMXpPOMAaTHYECKOTO N300pakeHus B riccienoBanusax CONHIIA | HEOTPAaHUYCHHBIN TOCTYT

// 3B. By3oB. Pagnodusuka. - 1996. - T.39 , Nel0 . - C.1315-

1325

7 | BapanounukoB M.JI. Ilpuemuuku u gerexkropsl uanydenuii : | Ob (http://irbis.iszf.irk.ru):
cnpaBounuk / M. JI. bBapanounukos. - M. : IMK-IIpecc, HEOTPaHUYEHHBIN TOCTYII
2012. - 640 c.

6.3. HpO(l)e(!CHOHaJILHLIe 0a3bl AAaHHBIX, HCII0Jb3YyE€MbIC IIPA OCYILIIECTBJICHUH
06pa30BaTeJ1bHOFO nmpouecca mo JTMCuMIlInHEe:

e Jlaunusie otaena paauoactpodusuku UC3dD CO PAH http://ssrt.iszf.irk.ru/indexru.shtml

e ApxuB HabmofeHwit  paauoactpoduszuueckoir  obcepBatopun HNC3d CO PAH
(http://badary.iszf.irk.ru/)

e baza pJaHHBIX MHOTOJIETHUX HaOmrofeHuM cosHeuHod aktuBHocTH B ['AO PAH
(http://www.gaoran.ru/database/csa/, http://www.gaoran.ru/database/esai/,
http://www.gaoran.ru/english/database/sd/index.htm )

e Mexnaynaponnass ©0aza gaHHeix HaOmoneHwiti ComHna  «BupryanbHas — coHEYHas
obcepsatopusi» https://sdac.virtualsolar.org/cgi/search

e Hayunas 6a3a nanabix Scopus (https://www.scopus.com)

e Hayunble gaHHble  (Marepuansl) — u3garensctBa — Cambridge  University — Press
(http://www.cambridge.org)

6.4. UnpopmannoHHbie, HHGPOPMAIMOHHO-CIIPABOYHbIC CHCTEMbI, HCIIOJIb3yeMble IIPH
OCYyLIeCTBJIeHUH 00pa30BaTEJLHOI0 Mpolecca Mo AMCIUILIHHE:

e UudopmannonHo-cripaBoyHass  uHpopmauus B Oubmumoreke HC3d CO  PAH
http://irbis.iszf.irk.ru

e TocynapcTBeHHas MyOJWYHAsS HAYYHO-TEXHHYECKast OnbaroTeka Poccun http://www.gpntb.ru/

e Kypnanst AMepukanckoro gusudeckoro obmecrsa http://publish.aps.org/

e HayyHas »JeKTpoHHass Oubnuoreka + Poccuiickuit Munexc Hayunoro Ilutuposanus
https://elibrary.ru

e MexayHapOIHBINA KaTajor ¥ MOWCKOBAas CHCTEMa MO ITyONUKAIusIM B 00JacTu acTpou3uKu
http://adsabs.harvard.edu/abstract_service.html

o Ownmnaiin xaranor m3odpaxxennii Connna ['ennossroep https://helioviewer.org/

6.5. IlporpammHoe oGecrieyenne

JIumeH3nOHHOE W CBOOOJHO pAacHpOCTpaHseMoe IpOorpaMMHOE oOecredeHre, B TOM YHCIIe
OTEYECTBEHHOT'O MPOM3BOJICTBA MCIOIb3yeMOE IPU OCYLIECTBICHUH 00pa30BaTeLHOTO Mpolecca
10 JTUCHUITJINHE:

e Omnepanmonnas cuctema Ubuntu 18.04 (cBo6oaHo pactpoctpansemoe [10)
Oducusrii naker Libre Office (cBoOonHO pactipoctpansemoe [10)
7-Zip (cBoOoaHO pactpoctpansemoe [10)
Adobe Acrobat Reader DC (cBo6oHO pacnipoctpansiemoe I10)
Mozilla Firefox 1 (cBo6oaHO pacmpoctpansemoe [10)
VLC Mediaplayer (cBo6oano pactpoctpansiemoe I10)
K-Lite Codec Pack (cBoboano pacrnpoctpansiemoe I10)
OmneparmonHas cucrema Microsoft Windows 10 Pro
Cepsep Bumeokonpepenticnsasu Jitsi Meet
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7. Oobpa3oBaTesibHbIE TEXHOJIOTUH

B ydeOHOM mpomecce HUCHONB3YIOTCS KaK aKTUBHBIC, TaK WHTEPAKTUBHBIC (DOPMEI
IPOBEICHUS 3aHIATUH.

WuTepakTuBHBIE (POPMBI BKIIIOYAIOT B CEO5:

e Jlexum;

e Tgopueckue 3aganust B hopMe H3JI0KEHUS MPOOIEMHOT0 MaTepHaa,

e ['pynmnoBble OLIEHKHU M B3aMMOOLIEHKU: @ MMEHHO PELEH3UPOBAaHUE aCIIMpaHTaMHU
BBICTYIUIEHUI YT JpyTa.

AyIUTOpHBIE 3aHATHS TNPOBOAATCA B HHTEPAKTHBHON (opMe C HCIOJIb30BaHUEM
MyJbTUMEAUMHOTO oOecnieueHus (HOyTOyK, mpoektop). IIpe3eHTanny no3Boigi0T KaueCTBEHHO
WITIOCTPUPOBATh AyAUTOpPHBIE 3aHATHS cXeMaMM, (opMyJamH, 4YepTeKaMH, PUCYHKAMU U
CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJEKTPOHHAs MpPEe3eHTalus I[03BOJSET OTOOpa3suTh
IpoIecChl B AMHAMUKE, YTO YIy4IIaeT BOCIPUSATHE MaTepHaa.

CamocTosTenpHas padoTa BKIIOYAET B ceOs:

e (opmynupoBaHHE NPOOJIEMHBIX BOIPOCOB B PE3YJIbTaTe CaMOCTOSTEIBLHOTO
M3YYEHHUS TEMBI C IPUBJICYEHUEM OCHOBHOM U JIOTIOJHUTEIbHON JIUTEPATYPhI;

® [IOMCK HAayYHO-TEXHHYECKOH MH(OpMalMM B OTKPBITBIX HCTOYHHMKAX C LEIIBIO
aHaJIM3a U BBISIBJICHUS KIFOUEBBIX OCOOEHHOCTEH;

® KOHCIIEKTUPOBAHME;

[Tpu HEOOXOMMMOCTH, B TIpoIiecce pabOTHI HAJ 33/IaHUEM, ACTIMPAHT MOXKET MOTYyIHUTh
UH/IMBUYaJIbHYIO KOHCYJIBTALMIO Y TIPEnoaBaTels.

8. MarepuajabHO-TeXHHYECKOe ofecrievyeHne TUCHMIIUHBI (MOIYJIs1)

Jnis o0ydeHus: NUCLUIUIMHE HMEIOTCS CHELUalbHble MOMEIIEHUS JUIs MPOBEACHUS
3aHATHA  JIEKUMOHHOTO THUIA, CEMHHApCKOTO THMA, TPYHNOBBIX M  HMHIUBUIYaTbHBIX
KOHCYJIbTALINH, TEKYILIETr0 KOHTPOJIS ¥ POMEXKYTOYHOU aTTECTALlUH.

CreuunanbHble  MOMELIEHUS  YKOMIUIEKTOBAaHbl  CIELMAIU3UPOBAHHOM  MeOenblo,
TEXHUYECKUMU CPEJCTBAMU O0yUEHHUsI, CAYKALMMHU JUIsl PEICTaBIEHUS HHPOpMaLUU OOIbIION
ayJIUTOPUH, KOMITIOTEPHBIM 000PYOBAHUEM.

9. @DoH/ O1LIEHOYHDBIX Cpeacre
Telcymaﬂ N MIPOMEXKYTOYHAA aTTeCTAlUA

Heab koHTposs — monydeHHe HHGOPMAIMK O pe3yibTaTax OOyYeHHUS W CTEIeHH WX
COOTBETCTBUS pe3ybTaTaM OOYUCHHUS.

B pesysabTare 0cBOCHUSI AUCHUILINHBI 00y4aIOIIHIICH JOJIKEH .
3HaTth
1. XapakTepUCTHUKHU 3JIEKTPOMAarHUTHOTO u3nydeHus ColHIa;
2. WHCTPYMEHTHI M MeTObI HaOmroneHmnit ConHIa;

1. mpuUMeHSTh METOBI OPTaHU3AIMU U TIPOBEICHHUS COTHEUHBIX NCCIICI0BAHMIA,

2. TPUMEHSTh METOJIbl 00PaOOTKM MHPOPMALIUH, TOTYyIaeMOM P HAOIIOICHUSAX;
Baagers

1. HaBBIKaMU MPOBEJCHHS FIKCIIEPUMEHTAIBHBIX UccaenoBanuii ConHIla,

2. TEOpPETUYECKON MHTEpIpeTanei HaOII01aeMbIX SBICHHIA;



Texkyuuii KOHTPOJIb

Texymuii KOHTPOJb YCIIEBAEMOCTH AacHHUpaHTa, T.€. IMPOBEPKAa YCBOEHHUS Y4eOHOIo
MaTepUalia, peryiasipHO OCYIIECTBISECTCS HA MPOTSKEHUH ceMecTpa. TeKyluii KOHTPOJIb 3HAaHUM
00y4aroluXxcsi OpraHu30BaH KaK YCTHBIM IPYHIOBOW ONpPOC MO TeMe MPeAbIaylIeil JEKIUU.
Tekymass camocTosTenbHas paboTa acmupaHTa HANpaBlieHA Ha YriayOJeHHe W 3aKpeIUICHUe
3HaHWH, U pa3BUTHE NPAKTUYECKUX YMEHHUM aCIIMPAHTA.

OObeKkTamMu OIICHUBAHUS BBICTYIIAOT:

e VYyeOHas JAMCUMIUIMHA - aKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTH BBINOJHEHUS
Pa3JIMYHBIX BUAOB 33/IaHUH, TOCENIAEMOCTb 3aHATHI;
e (CTeneHb yCBOCHUS TEOPETUYECKUX 3HAHUM.

Xapakrtepuctuka OC 17151 o0ecniedeHUs1 TEKyero KOHTPOJIsi 0 AN CHUIJINHE

Paszngen/ Tema (0]6 Conep:kanue 3a1aHusi

YcrHbll TpynmoBoid |OTBETUTH,  HA  BOMPOCHI  U3YYEHHOMY
onpoc Marepuany

1. CoBpeMeHHBIE COTHEUHBIE
PauOTEICCKOTIIBI.

YcTHbI rpynnoBoit  |(OTBETUTh  Ha  BONPOCHL  M3YYCHHOMY
oIpoc MaTepuany

2.91eKTpOMarHuTHOE
n3nyyenue CoaHua

YcrHbll TpynmnoBoid |OTBETUTh,  HA  BOMPOCHI  U3YYEHHOMY
3. ConHeuHbIe PaMOMETPE!  |opoc MaTepHany

YcTHbIM rpynnoBoit |(OTBETUTh  Ha  BONPOCHL  M3YyYCHHOMY
oIpoc MaTepuany

4. CoTHEYHBIE
uHTEpPEpOMETPHI

5. KanuGpoBKa COTHETHBIX YcTHBIN rpynnoBoii (OTBETUTh  HA  BONPOCHI  U3YyYEHHOMY

PaInOTEICCKOIIOB OIpoc MaTepuamy

YcTHBIN IpynnoBoil (OTBETUTH  HA  BONPOCHI  U3YyYEHHOMY
6.Cnextp ComHia. orpoc MaTepHay
7. CoBpeMeHHbIE YcTHBIN rpynnoBoii (OTBETUTh  HA  BONPOCHI  U3YyYEHHOMY
OINTUYECKUE TEIECKOIIBI U UX |OIPOC Marepuainy
OCHAILIEHUE
8. Metoab! u3MepeHuit YcTHBIM IpynnoBoil (OTBETUTH  HA  BONPOCHI  U3YyYEHHOMY
MarHUTHOTO TOJIS U onpoc MaTepuany

JTy4EBBIX CKOPOCTEN

HpOMe)KyTO'-lHaﬂ aTTecranus
HpOMe)KYTO'-IHaH arrécranusd acCIHupaHTOB 110 JUCHUINIMHE OCYHICCTBIIACTCA 110
OKOHYaHHIO JUCHHMIIIIMHBI, B BUAC 3a4€Ta B COOTBETCTBUU C Fpa(I)I/IKOM yqe6H0r0 mnmpormnecca.

OuneHoYHBIE CPeCTBA A5 NPOBEICHUs POMEKYTOUYHOM aTTecTAlNU

Bonpocsl k 3auery
OcHOBHBIE XapaKTEPUCTUKH COJIHEYHOTO paInOTeNeCKOomna.
[Touemy ComHile u3ny4aer Kak abCOIOTHO YEPHOE Te0?
3aKOH M3JIy4eHHs a0COIFOTHO YEPHOTO TeJa.
SIpxocTHas Temneparypa
AHTEHHas TemIiieparypa
®opmyna HaiikBucra 11s CrieKTpa TEIIOBOIO LIyMa Pe3UcTopa

ok wdE
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

™=

10.

11.

12.

13.

[ToHsITHE 0 UV-TTIOCKOCTH, CBSI3b PACIPEICIICHUS TTOJISI 10 PACKPBIBY aHTEHHBI C AHArpaMMOi
HAIpPaBJIEHHOCTH MO MOIIIHOCTH.

[TpocTpaHcTBEHHAsI KOTEPEHTHOCTD AJIEKTPOMArHUTHOTO 110Jisi. CIIOCOOBI U3MEpEHUsI.
Dypbe-cUHTE3 PaAMON300paKEHUN MTPOTIKEHHBIX 0OBEKTOB.

MeToap! peKOHCTPYKLIUH PaAHON300paKEHHA.

[TonsiTre 0 3aMKHYTHIX (pa3ax U aMILIUTYJaX.

AHTEHHBIE PELIETKH ¢ KPUTUIECKOH U30BITOUHOCTHIO.

Cnexktp Connma. Beimaromumecs auauu conmHeuHoro crnektpa (Hambda, Hoera, H u K
KaJIBLIMS).

Dddekt 3eemana. Dddext Jormnepa. Ux 3HaueHue 111 COBpeMEeHHON acTpoPU3UKI

Mertop Jlelitona uamepenuii ay4deBbix ckopocteit ConHiia.

Pacniennenue MarHuTouyBCTBUTENbHBIX JUHUM, (hakTop Jlanme.

Bexrop-marauTorpad.

CoBpeMeHHbIE MAarHUTOTPa(bl U CTOKCMETPBHI.

["opu3oHTaIbHBIE U OALIEHHBIE TEJIECKOIBI.

BueszarmenHslil kopoHorpad: Tumna JIno; ¢ BHEITHUM 3aTMEHHEM.

Criextporpadsl ¢ TupPaKIUOHHON PEIICTKOM.

HuTepdepeHInOHHO-TTOISPU3aLMOHHBINA QUIBTP.

[Monspumetpust. [Tonsipouast. [Ipuszma Bomnacrona. ®a3ocaBuraronye miacTUHKA A/2 1 /4.
DNEKTPOONTHYECKHUE YCTPOMCTBA ISl MOAYJISILIUH TOJISIPU3ALINU.

[Tapamerpsl CTOKCa, X CBSA3b C XapaKTEPUCTUKAMU MarHUTHOTO I1OJIS.

3agaHus K 3a4eTy
BriBectu 3akoH usnyuenus Panes-Jxunca
BriBectn 3akoH uznyuenus [nanka
[TokazaThk, YTO MPOCTPAHCTBEHHAs] KOT€PEHTHOCTH IMOJI PACTET MO MEPe pacHpoCTpaHEHUs
BOJTHBI
BriBectn bopmyny GbayKTyalmoHHON YyBCTBUTEIHLHOCTH JIBYX3JIEMEHTHOTO
uHTephepomeTpa
OnpenenuTh TOYHOCTh KOPPEKIIUU T€OMETPUUECKOM 3aIePKKH ISl pafuouHTEephepoMeTpa ¢
6a3oit mopsnka 100 quH BOJIH
Hanucatb ¢pparment nporpammsl (Python , IDL, C++) ans urenus FITS daiina
Paccunrtarh 4yBCTBUTENHHOCTH IO TUIOTHOCTH MOTOKA W MO SPKOCTHOM Temmeparype N-
AHTEHHOTO paJuouHTEephEpOMETpa
Onpenenuth aHTEHHBIE TEMIIEPATYpPhl, BBI3BAHHBIE W3JYUEHUEM COJHEYHOTO JHCKa,
npoTyOepaHiia U MSATEHHOT'0 UCTOYHUKA.
JlaTh MONHBIA OTBET HA BOMPOC; MOYEMY JHEM HeOO royydoe, a 3akaT M BOCXOJ KpacHbIe?
Kakue ¢usznueckne 3aBUCUMOCTH M KaK Hag0 M3MEHUTh YTOOBI CUTYyallMsl TTOMEHSIACh C
TOYHOCTBIO HA000POT?
Urto HaZo caenarh, YTOOBI U3 MOJSIPU30BAHHOTO COTHEYHOTO CBETA MOJYYUTh €CTECTBEHHBIH
(HeToJISIpU30BaHHBI)?
Paccuntarh quamerp ONTHYECKOTO TEJIECKOMa, B KOTOPHIM MOXKHO OBUIO ObI pasrisaeTh C
3emumn (3eMHYI0 atMoc(hepy HE y4YWThIBaTh) MO KpalHeW Mmepe nBe AeTaium Ha Aunbda
[lenTaBpa. EcTh nu B Halie Bpemsl pealibHble BO3MOKHOCTH COCTaBIISITh KapTy MOBEPXHOCTH
CTOJIb YAQJIICHHBIX 3B€3]1], HaOmonas ¢ 3emin?
M3BeCTHBI ONTHUYECKUE TENIECKOMBI-UHTEPPEpOMETPhI. MIX MPOCTPaHCTBEHHOE pa3pelieHHe
(cIOCOOHOCTh pa3nuyaTh MEJIKUE JIeTalli) TEM BBIINIE , YeM OOJBIIEe PACCTOSTHHE MEXIY
aneMeHTaMu uHTepdepomerpa. HailTu TeopeTwueckuii mpesen, 10 KOTOPOro YBEITHMYEHUE
ATOTO PACCTOSHUS UMEET CMBICI B mHTEpepomerpe mist Habmoaernit Conmuna. Vckaxenus
3eMHOI aTMoc(hephl HE YIUTHIBATh.
Beruncnuth HanpssKeHHOCTh TPOJOJIBHOTO MAarHWTHOTO Toiist, ecnu jauHus Fe | 5250 A
paciienuiach Ha JBe KOMIIOHEHTBI, PACCTOSTHHE MEXIY KOTOphIMU 50 MA.
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14.

15.

16.

17.

CkopocTh moabeMa BellecTBa B meHTpe aucka CosHia cocraBuia 1,5 kM/cek, onpenenuTh
BEJIMYMHY U HaIlpaBJIEHWE CMEIeHUs crieKTpanbHou tuann Ba 1l 4554A.

[Tonoca ¢unbTpa HacTpoeHa Ha siipo Hanbda. OueHnTs Ha GUIBTPOrpaMMe MOTHOTO TUCKA
ConHila HanpaBieHUsI U IPUMEPHbIE BEJIMYUHBI JTYYE€BBIX CKOPOCTEH OTAENbHBIX 3JIEMEHTOB
M300paXeHMsI, YKa3aHHBIX MIPEIoaBaTelieM.

PaccuuTaTh BenmMunHy pacuieruieHus criekTpaibHoi auHuu Fe | 6569A mist HanpsokeHHOCTH
MarautHoro mosst 1800 I'aycc u ¢ mMOMOIIbIO 3JEKTPOHHOTO aTiiaca MPOAEMOHCTPUPOBATH
UTOTOBYIO (hopMy PO TUHUH.

Paccunrarh mapameTphl (3KCIO3UIINIO, YACTOTY ChEMKH) paboThl POTOKAMEPHI IIPH KOTOPBIX
peasibHO CYIIECTBYIOLIUE MATUMUHYTHBIE OCHMUISIIMM Jy4€BOM CKOPOCTH HE MPHUBOIAT K
cTpobockonudeckomy 3 dexry.

Kpurepun onenkn:

- OLEHKA «3aYTEHO» BBICTABIIAETCS ACIUPAHTY, €CIM OCHOBHOM MaTepuall YCBOEH, aCIHMPAHT
npuoOpen HeoOX0AMMbIE 3HAHUSI U YMEHUS,

- OLICHKa «HE 3aYTEHO» - €CJIM OCHOBHOM MaTepuar YCBOEH HENOCTaTO4YHO, AaCIHMpPAHT He
puoOpen HeOOXOAUMBIX 3HAHUN U YMEHUHN
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