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1. MecTto 1 poJib AuCHMILIMHBI (MOay.1s) B cTpykType OITOII

HucnummuHa «Du3uKa COMHEYHO-3EMHBIX CBSI3€H» OTHOCUTCS K 4acTd, GOopMUpYyeMOU
YYacCTHHUKaMH 0Opa3oBaTelbHBIX OTHOIICHHWH, bioka 1 JlucrumiwHbl (MOIYJIH) OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBI 110 HAMIPABJICHHOCTH (MPOodHITi0) MOAr0TOBKH DHU3MKa COTHEYHO-
3eMHBIX CBA3el HanpasieHus noarotoBku 03.04.02 dusuka.

[IpeamecTByromue IUCUUILUIMHBIL, HA KOTOpbIE JaHHAs AUCIUIUIMHA OMUPAIOTCH:
JTUCHUILTMHBI (PU3MUECcKOro Iukia 0akajaBpHara.

[Tocnenyromue  OUCHUIUIMHBL, JJISI  KOTOPBIX OCBOCHHME JIaHHOW  JTUCIUILIHMHBI
HeoOxomumo: Kocmudeckas anektpoamHamuka, @usuka reiamocheps, [Ipow3BoacTBeHHAS
npaktuka (HP).

2. Ileau u 3a1a4u TUCHUTILIUHBI (MOTY/JIs1)

Henpro aucumminHbl  «PU3MKA COJHEYHO-3EMHBIX CBS3EH» SBIAETCS IOJIYyYECHHE
CTyaeHTaMH 3HaHUM B oOnactu ¢u3uku CoiHIIA, COTHEYHOTO BETpa, KOCMUYECKHX Iy4ei,
OKOJIO3EMHOT'0 MPOCTPAHCTBA M B 00JIACTH KOCMHYECKON TIOTO/BI, M, OMHUPAsCh HA 3TH 3HAHHUS,
MOJYYUTh TIyOOKHE M OOIIHUPHBIEC 3HAHUS B 00J1aCTH (PU3UKK COTHEYHO-3€MHBIX CBsA3eil. Bropoit
BOKHOM LENbI0 ATOM NHUCIUIUIMHBI SIBISETCS HAy4YUTh CTYJIEHTOB, ONHUPAsACh HA MOJIYYEHHbIC
3HAaHUS W MMCIONIUECS B WX PACIOPSIKEHUU pas3lIMYHbIC HAOIIOACHHS, OIEHHWBATh COCTOSHHE
COJIHEYHO-3€MHBIX CBA3€H B [JAaHHBII MOMEHT BpPEMEHM U NPEACKA3bIBATH COCTOSHUE

KOCMHMYECKOM IOrobl Ha Pa3INIHbIX Macitadax 336HaFOBpeMCHHOCTI/I.
3anaanI/I JUCIUTIIIMHBI «PU3HUKA COTHEYHO-3EMHBIX CBS3CH SIBIAETCS:

HpocnymaTL H OCBOUTH TeOpeTI/I‘IeCKI/Iﬁ KYypC 11O TEMC TUCHUILJINHBI.
OBJ'IaI[eTB MCTOJaMU O6pa6OTKI/I 1 aHajlIn3a AaHHBIX I10 TEMC JUCHUIIIIMHBI.
3aerHI/ITb MOJIYYCHHBIC 3HAHHWS PCHICHHUCM 3aJiad 110 TEMC NUCHUIIIMHBI Ha MPAKTUYCCKHUX

3aHATUAX U B ITPOLECCE CaMOCTOSATEIbHOM pa6OTI>I.

3. TpeOoBaHusi K pe3yJIbTaTaM OCBOEHUSI AUCHUILIMHBI (MOYJIS1)
IIpouecc m3ydyenust aucuuILIMHBI «DHU3MKa CONHEYHO-3EMHBIX CBS3€M» HaIpaBIIEH Ha
¢dopmupoBaHue cieayrommx KomnereHIMid B cooTrBercTBUM ¢ OIIOIl mo HampaBieHHIO
noaroroBku 03.04.02 dusuka:

KoMmnerenuuun

I/I]—[I[l/lKaTOpbl JOCTHIKCHUSA
KOMIICTCHIIUH

Ilnanupyemblie pe3yJibTaThbl 00y4eHust
10 AUCUUILIMHE

OIIK-1. Cnoco6eH npuMeHSThH
(hyHIaMeHTanbHBIE 3HAHUS B
obnactu GpU3KKH JUIs peleHHs
Hay4HO-HCCIICJOBATEIBCKUX
3a/1a4, a TaKKe BIAJICTh
OCHOBaMH II€arOTHKH,
HEOOXOAUMBIMH IS
OCYIIIECTBIICHUS
NPEno/IaBaTeNbCKOi
JIeATEeIbHOCTH;

NI 1. Criocoben pemaTth
UCCIIeIOBATENIbCKUE 3a1a4H, Ha
OCHOBE (DYHIAMEHTAIbHBIX
3HaHMH B 00sacTh GpU3NKK

3HaTb: OCHOBHBIE OIIpE/IeTICHNS B
00J1aCTH COJTHEUHO-36MHBIX CBS3CH,
KOCMHYECKHX JIy4aX, MarHUTOC(epsl 1
HOHOC(hEPHL.

Ymers: [IpumensnTs GyHaaMeHTATBHbIC
3HAHUS B 00JIACTH COJIHEUHO-3EMHBIX
CBSI3eH ISl PELICHUS] KOHKPETHBIX
HCCJIe/IOBATENBbCKUX 3a/1a4

W[ 2. 3naer MeToabl U IpPHUEMBI
OpraHu3alu, BBITIOJTHEHHS
AKCIIEPUMEHTAITBLHBIX
HCCIIEIOBAaHUN Ha COBPEMEHHOM
YpOBHE © aHAIM3WPOBATh UX
pe3yNbTaTHhI.

3HaTh: METOAB! U MPUEMBI BBINOIHEHUS
JKCHEPUMEHTAIBHBIX HCCIEN0BAaHUN B
007acTH W3Y4YEHHS COJHEYHO-3EMHBIX
cBA3eil

Ymern: COCTaBIIATh IIpOCTEHNIINE
mporpaMMbl il 0O0pa®oTKM M aHaimu3a
JTAaHHBIX, aHAJM3UPOBATH CTaTBHH IO TEMeE
COJIHEYHO-3EMHBIX CBSI3EH.

ITKA-2 CrnocoGeH mpoBOIUTh
HAYYHBIC UCCIICAOBAHIS B
001acTi PHU3UKH COTHEYHO-

W] 2. Ucnonb3yet
HH(POPMALMOHHBIC PECYPCHI,
HAy4YHYI0, OMBITHO-

3narb: MHDopManmoHHBIE pecypcel B
obmacth  QHU3MKKM  COJIHEYHO-3EMHBIX
cBsizell.




3CMHBIX CBH3CI7[, HUCIIOJIb3YsL OKCIICPUMCHTAJIbHY1O, YMmerh: HCII0JIb30BaTh

HE0OXOTUMBIC 3HAHUS HaOJIIOIaTENbHYIO U IPUOOPHYIO “HPOPMAaITNOHHBIE pecypcehl c
TEOPETHYECKUX U 6a3bl P IPOBEJICHUU HAYYHBIX ONMUCAHUSIMU  PA3IMYHBIX JAaHHBIX W
IKCIEPUMEHTAIIbHBIX Pa3/IeiioB HCCIIeIOBAaHHUN U PeaTU3aInU uHCTpyMeHTOB  Habmonenuit  ColHIa,
busnku HAY4YHBIX IPOCKTOB B 007IaCTH M3MEpPEeHUIl  MapaMeTpoB  COJHEYHOTO

(M3UKY CONHEYHO-36MHBIX CBSI3CH. | BeTpa W 1p., cKaunBaTh W3 VIHTEepHETa
JaHHBIC, HEOOXOAMMBIC MJIs aHAIHN3a
UCCIeyeMbIX MPOILECCOB,

Baanerb: NpOCTEMIIMMH  METOAaMu
00paboTkn  JaHHBIX (B YacTHOCTH,
n3obpaxennii  ConHua), METOaMU
nocrpoenuss  rpadukoB  (Hampumep,
nporpammoii Grapher), cTaTHCTHYECKUMHU

METOIaMHA 00paboTku JTAHHBIX
(mocTpoenune KOPPEINSAIHOHHBIX
3aBHCHUMOCTEH, HaXOXXICHHWE ypaBHCHHS
JTUHAN perpeccum, KoappunreHTa
KOPPEISIIH " ap.), SI3BIKOM
MIPOTPaMMHUPOBaHUS (TIPEATIOYTUTETIHHEE
Bcero IDL).

4. O6beM TUCHHMILIHHBI (MOXYJI51) W BHABI y4eOHOH padoThI
OO0m1ast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX enuHullbl, 144 vaca.

Bup y4eOHoii padoThI Bcero uacoB /
3a4eTHBIX eINHHIL

AyIMTOPHBbIE 3aHATHS (Bcero) 72/2

B ToMm uncne:

Jlexuuu 36/1
JlabopaTopHbie paboThI

[TpakTrueckue 3aHATHS 36/1
CamocrosiTesibHas padoTa (Bcero) 36/1

Buj npoMexxyTo4HOI arTecTanuu (IK3aMeH) 36/1
KonraktHasi paGora (Bcero) 7212
O01mas Tpya10éMKOCTH (Jachl/3a4€THBIE €TMHUITBI) 144/4

5. ConepxaHue IMCUMILTHHBI
5.1. Conep:xanue pa3iesioB U TeMbl THCIUIITHHBI
Paznen 1. CosHue

Tema 1. Mecto Connua B ['anaktuke. OCHOBHBIE CBEJEHHS O COBPEMEHHOW KOCMOJIOTHMH U
kocmMoronuu. Ilonsitue conHeuHo-3eMHBIX cBsizel (C3C) u kocmuueckoil moroasr (KII).
KoHIenuu nporuoza KOCMUYECKO# MOro/ipl (3eMHbIC M BHe3eMHble HaOmoaeHus Conxia, in-
Situ u3MepeHus, (PU3MYECKOe MOJCIHPOBAHUE, TPOCThIC KOPPENSIUOHHBIC CBSI3H, MAIIUHHOE
oOyuenue, rudpuausanys). Paznuunsie BpeMeHHbIE MacITa0bl U Mepbl TOYHOCTH Ipornosza KII.
HepapXn4HOCTBh IPOrHO3a.

Tema 2. Connie xak 3Be3na. BHyrpenHee crtpoeHue. TepMmosiiepHble pEakIMH - UCTOYHUKU
ceetumoctd 3Be3 U Connna. Bpamenune ConHua. [nobanbHoe W KpymHOMaciiTaOHBIE
MarauTHbie 1o Comama. I[lukn  comHewyHo akTuBHOCTH. Mopaens ba0Okoka-JleiTona.
AxtuBHple oOmactu Ha Connne. ConHeunble nsATHAa. KpynmHoMmacmTaOHble MarHUTHO-
I1a3MEeHHbIE CTPYKTYpHI B atMochepe CounHiia.

Tema 3. Comneunas armocdepa. Dotochepa. Xpomochepa. Ilepexomnas 3ona. Kopona.
DOnexkTpoMarHuTHoe u3nydeHue CoJHIIA B pa3NUYHBIX Auana3oHax AMuH BodH. CoiHeuHas
MOCTOSTHHASI.




Tema 4. MarauTHsle 1oJIs1 aKTUBHBIX oOnacTeit ConHua. MeTo/ sl H3MEpeH sl MarHUTHBIX TOJIeH
Ha Comnnie. HazemMHBIE 1 KOCMUYECKHE COJIHEUHBIE 00CEPBATOPUH.

Tema 5. CosiHeuHbIE BCIBIIIKKM. MarHuTHoe mepecoeMHeHne. MeXaHU3Mbl COJTHEYHBIX
BembIeK. [IposiBIeHHsT COJTHEYHBIX BCIBINICK: YCKOPEHHUE 3apsKCHHBIX YaCTHUL, JABUKEHUS
TJ1a3Mbl, HArPEB IJIa3MBbl.

Tema 6. DOpynruBHsbie siBieHus Ha Comnie. KopoHabHbIe BBIOPOCH MacChl. MarHUTHBIC JKTYThI
B AKTUBHBIX O0OJIaCTSAX, WX (OPMUPOBAHWE U TIOTEPH YCTOMYMBOCTH. OPYITUBHEIC
nporyoepanipl. Mexanu3zmbl nauimanuu KBM.

Tema 7. I'enuocelicMoiniorus. BonHoBble mpoueccsl Ha COJHIIE Ha Pa3IU4HbIX BPEMEHHBIX
macmTabax. ['emmoceiicmonorus BHyTpeHHMX cioeB ConHua. BonHoBble mporecchl B
Pa3IMYHBIX CIIOSIX COJIHEYHOH artmocgepbl. 3aryxaroliyde M He3aTyXamollue KojieOaHHus B
atmocdepe CouHia.

Tema 8. Benbliiky Ha Ipyrux 3Be3/ax.

Paznea 2. I'etnocdepa

Tema 1. MexmianeTHoe MarHuTHoe nose. KBasucranumoHapHslii conHeuHblii Betep (CB) Ha
pasHbIX paccTosHusx oT Connua. Knaccuueckoe pemenune Ilapkepa. Tumsl colHeqHOro BeTpa.
Mexanusmsbl popmupoBanus U uctouHuku CB.

Tema 2. Cnopaguyeckuid coiHeuHbli Betep. Mexmnanernsie KBM u ynapHbie BOJTHBI.

Paspnen 3. Kocmuyeckne ayuu

Tema 1 Conneunsle, renuocepHble M TalaKTUYECKUE KOCMHUYECKHE Jy4d. VICTOUHMKHU
KocMUueckuXx ayded. CTalroHapHBIA CIIEKTP.

Tema 2. @opOymr-3ddext. Momymsaius KOCMUYECKHX Jydell MEXIUIaHETHBIM MarHUTHBIM
nonem. KocMudeckue myun BOIM3M 3eMIIn.

Pa3nen 4. Maruutochepa u uonocdepa.

Tema 1. MarautHoe mosie 3emuin. CtpoeHue marauutochepsl. B3zaumoseiicTBre COJHEYHOTO
BeTpa U MaruuTochepsl. Panuanmonnsle nosica. 1eKTpUUECKUe TOKU B CUCTEMe MarHuTochepa-
noHocdepa.

Tema 2. Maraurocdepnsie cyo0ypu u Oypu. I'eoMarHuTHbIE HHIECKCHI.

Tema 3. Nonocdepa. Bricokue, cpeaHne M 3KBaTOpUAlIbHBIE IIMPOTHBIE 30HBI MOHOC(HEPHI.
Baustnue marautocdepHsix cy00ypb Ha noHochepy u arMocdepy 3emian. CBa3b HOHOC(EPHI U
aTMochepBhl.

Tema 4. Maraurocdeps! Apyrux miaHeT U UX aKTUBHOCTb.

Pasznea 5. KocMuueckast moroga

Tema 1. Uro Takoe kocMuyeckas noroja? Kak BiuseT KocMHuecKas MOTO/a Ha TEXHOC(EpPY U
6uocdepy. Pacnpoctpanenue paanoBoiH B atMocdepe u uoHochepe 3emun. Paguanmonnas
00CTaHOBKa B MEKIUIAHETHOM M OKOJIO3€MHOM IpocTpaHcTBe. ['ennoOuosnorus. ConHue u
kiaumar. ['nobansHoe notersenue (?): -ucTopust KIumara 3eMIId B T€0JIOTHUYECKOM aCIeKTe.
Tema 2. [IporHo3 kocMHUYECKOI MOTojbl Ha pa3iMYHbIX BPEMEHHBIX MacuiTabax. YucieHHbIe
MOJIEIIN JUIsl pacyeTa apaMeTpoB COJIHEUHOTO BETpa.

5.2. Pa3ienbl AUCHUILIUHBI (MOAYJIs1) M BUABI 3aHATHIA



Ne Paznen Bcero AyIUTOpHBIC 3aHATHS CPC
n/n qacoB |Jlekuun JIa6. Ipaktnueckne |CeMHHApBI
3aHATHS 3aHATHS
1. |Pazgen 1. Connre. 48 16 16 16
2. |Pazpen 2. ConmHeuHbIN BeTep 12 4 4 4
3. |Pazgen 3. Kocmuueckue my4n. 12 4 4 4
4 Paznen 4. Maruurocdepa u 24 8 8 8
nonocdepa
5 Paznen 5. Kocmuueckas 12 4 4 4
oroja.
JK3aMeH 36
Hroro (dackn) 144 36 36 36
Hroro (3.e.) 4 1 1 1
5.3. Pa311e.11[,1 H TeMbl ITUCIUIIJINHBI (MO)Iy.TIﬂ) U MEKAUCHUIIMHAPHBIC CBA3U
Ne HaumeHoBanue odecreynBaeMbIX Ne Ne pazge1oB u/MiIM TeM JaHHOMH TUCHMILIUHBI,
n/n | (mocjexyromux) AMCUMILINH U PAKTHK He00X0AMMBIX JJIs1 H3Y4YeHHs oDecrevynBaeMbIX
(mocseyomux) AMCHMILIMH
1. KocMmuueckas 351eKTpoinHaMuKa Pazpemns! 2, 3, 4
2. | ®usuxka renmmochepsl Paznensr 1-5
3 [Ipou3BoacTBeHHAsI IPaKTHKA (HAyIHO- Pasnens: 1-5
HccliefoBaTebckas pabora)
5.4. [lepeyeHb JeKIUOHHBIX 3aAHATHIA
Ne Ne paznena u HaumMeHoBaHHUe HCIOJIB3YeMBIX TpynoemkocTh OueHovHsble
n/n TeMBbI TEeXHOJOTHH (uachbl) cpeacTBa
AU CIHUILTHHBI
1. Pazngen 1 Jlexmus. 16 VCTHBIH,
Temsr1 1-8 Hcnone3oBanue [IPE3EHTALNH, [IUCHbMEHHBIN
JEMOHCTPHPYEMOH € ITOMOIIbIO KOMITBIOTEDPA, 0TIpOC, HK3aMEH
II0Ka3 KOPOTKUX (PUIBMOB, HIUTIOCTPUPYIOIINX
00CYXIaeMble TEMBI
2. Pasnen 2 Jlexnns 4 VCTHBIH,
Tembr 1-2 Hcnonb3oBanue [IPE3EHTALNH, HUCHbMEHHBIN
JEMOHCTPHPYEMOH € NMOMOIIBIO KOMITBIOTEPA, oTIpoc, 3K3aMeH
NOKa3 KOPOTKHUX (PUIIbMOB, HILTIOCTPHUPYIOIIUX
00CyXTaeMbI€ TEMBI
3. Pasnen 3 Jlexuus 4 VerHbIH,
Tembi 1-2 Hcnonb3oBanue [IPE3EHTALNH, [UCHbMEHHBIN
JEMOHCTPHPYEMOH € NMOMOIIBIO KOMITBIOTEPA, 0TIpoc, 3K3aMEH
II0Ka3 KOPOTKUX (HUIBMOB, WILUTIOCTPHPYIOIINX
00CYX1aeMble TEMBI
4, Pasnen 4 Jlexnns 8 VCTHBIH,
Tems1 1-4 Hcnons3oBanue IIPE3EHTALNH, [IUCHEMEHHBIN
JIEMOHCTPHPYEMOH C ITOMOIIBIO KOMITBIOTEpPa, oTIpocC, HK3aMeH
II0Ka3 KOPOTKUX (HUIBMOB, WILUTIOCTPHPYIOIINX
00CyX1aeMble TEeMBI
5. Pa3nen 5 Jlexnns 4 VCTHBIH,
Tembi 1-2 Hcnonb3oBanue MIPE3ECHTALNH, [IUCbMEHHBIN
JEMOHCTPHPYEMON C IMOMOIIBI0 KOMITBIOTEPA, oTIpoc, 3K3aMEeH
M0Ka3 KOPOTKUX (PUIBMOB, UILTIOCTPUPYIOIINX
00CY)KTa€MBIE€ TEMBI
5.5. IlepeyeHb CEMHMHAPCKHUX, MPAKTHYECKUX 3AHATHI U J1a00OPaTOPHBIX padoT
Ne | Ne paspena n HaumeHoBaHHe CeMHHAPOB, IPAKTHYECKHUX H Tpynoemkocts | OueHo4ynsble
n/n TeMbI 1a00paTOpPHBIX padoT (4acer) cpeacTBa




AUCIUITITIUHBI

Pasnen 1, TeMsl
1-8.

Pa6ota ¢ n3o0paxenusimu CoJTHIIA B Pa3JIMYHBIX
CHEeKTPaJbHBIX Anana3onax. HayunTscs pabortats ¢
cafitamu, MO3BOJISIOIIMMHE HOJTy4aTh H300paKeHNUS
CoJHIa B pa3IMYHBIX CIEKTPAJIbHBIX THANA30HAX.
Hay4uTbcst BBIACTATH HA STHX U300paXKEHUSIX Pa3IHIHbIC
CTPYKTYPBI COJIHEUHOM aTMOC(Ephl (AKTHBHBIC 001aCTH,
KOPOHAJIbHBIC JTBIPHI, BOJIOKHA, (DaKETbHBIC TUIOIIAIKH U
1p.). HayuuTtecs onpenensiTh MOM0KCHHUE 3TUX CTPYKTYP
(1upoTa, TONIroTa, BHICOTA), OTHOCUTEIBHYHO
WHTCHCUBHOCTh. HaydnThCs KaUeCTBEHHO OI[CHUBATH
XapakTep U3MEHEHHUs CBOWCTB ATHX CTPYKTYP B Hpolecce
Bpamenus ConHna.

Hay4unTbcst 0OHApYKHBATH BCIIBIIIKK U OMPEACIATh UX
Ka4eCTBEHHBIC U KOJINYECTBEHHbIC XapPaKTEPUCTUKH.

Texyuuit
ompoc,
MpaKTHIecKas
pabota

Pazgen 1,
TeMa 6.

Ananusz KBM.

Hayuutscs Beiaensts KBM Ha n300pakeHUsIX KOPOHBI,
BBIICIIATh UX CTPYKTYPHBIE 3JIEMEHTHI, OLICHUBATh
CKOPOCTb ABMKCHMS pa3IuuHbIX yacTteit KBM.
Hayuntbcsl ka4eCTBEHHO ONPEAEIIATh HAINYUE YIAAPHOU
BOJIHBI, cBsi3aHHOM ¢ KBM.

Hayuntbcst ckaHUPOBATh U AaHAJIM3UPOBATH
pacnpeneneHus spKOCTH KOPOHBI BIOIb PaJidalbHOTO
HAMpAaBJICHUS C HCIOJIb30BaHUEM MPENOCTABICHHBIX
nporpaMm Ha sizbike IDL.

Texkymumii
orpoc,
MpaKTHYECKAasI
pabota

Pazgen 2, TeMBl
1-2.

Pabora ¢ JaHHBIMM 110 COJTHEYHOMY BeTpYy.

Hay4nTbes BBIAENATH HCTOYHUKH OBICTPBIX U MEAJICHHBIX
IIOTOKOB KBa3HCTAI[HOHAPHOI'O COTHEYHOTO BETPA.
Hayuntbcs noydaTs pacnpeneneHus B 3aBUCUMOCTH OT
BpPEMEHH MapaMeTpoB COJTHEYHOTO BETpa Ha opOuTe
3eMIIH 110 JaHHBIM caiita https://omniweb.gsfc.nasa.gov/.
Hayuutbcs BBIIETATH C UCIIOJIB30BAaHUEM 3TUX
3aBUCHMOCTEH OBICTpPBIC M MEIJICHHBIE
KBa3HCTal[IOHAPHBIE TIOTOKH COITHEYHOTO BETPA, a TAKKE
o0acTy B3aMMOJeHCTBHS MeXly HUMHU. HayanTbes
BBIJIEIATE MarHUTHEIE o0saka (MO). C ucrnosip30BanueM
Pa3IMYHBIX KATaJOTOB HAYYUTHCS BBLACIATH IO JAHHBIM
COJTHEYHOr O BeTpa He Tonbko MO, HO U Apyrue THUIBI
MexrianeTHeIX KBM. HayuuTscst orieHHBaTh Bpemst
nerxeHnst KBM ot ComnHiga 10 opOuTsl 3emiy.
Hayuutbcs BBIIEIAT YAApHbBIE BOJHBI B COTHEYHOM
BETpPE U OIICHUBATh UX HHTCHCUBHOCTb.

Texymumii
orpoc,
MpaKTHYECKast
paboTa

Paznen 3, Tembr
1-2.

PaboTa ¢ JaHHBIMHM KOCMHMYECKHX Jy4eii.

Hayuntbest paboTaTh ¢ KaTaqoraMy MpOTOHHBIX
COJIHEYHBIX COOBITHH. HayunTbest anamusupoBaTh
BCIUIECKH COJTHEUHBIX KOCMHYECKHUX JIydew,
perucTpupyemMble anmaparypoil Ha KOCMHYECKHX
ammaparax. Hayuurscst aHamM3upoBaTh 3HEPreTHIECKHE
CIIEKTPBI KOCMHUYECKHX ITydeil. Beinenenne ®opOymi-

a¢dexra.

Texyuuit
orpoc,
MPaKTHYECKas
pabota

Pasnen 4, TeMbl
1-4

AHaJIU3 reOMarHUTHBIX 0YpPb.

Vicnione3ys maHHBIE pa3IMYHBIX CAHTOB HAYUUTHCS
CKa4YMBAaTh MJIA CTPOUTH 3aBHCUMOCTH OT BPEMEHHU
OCHOBHBIX HUH/IEKCOB F€OMarHUTHOM akTUBHOCTU: Rp, Dst,
AL u np. Ha 3aBucumoctu Dst-unnekca ot BpeMeHu
HAY4YHUTHCS BBIIENATh BHE3AITHOE HAYaJI0, BHE3AIHbII
MHJIEKC U OLIEHUBAaTh MHTEHCUBHOCTb T€OMAarHUTHOTO
BO3MYILECHHUS U BBIACIATH pa3inuHble (azbl
reoMarHuTHO! Oypu. Mcnonb3ys nporpammy Grapher aist

Texymuit
ompoc,
MIpaKTHIecKas
pabora



https://omniweb.gsfc.nasa.gov/

TE€OMarHUTHOH OypH.

MOCTPOEHHS TPaUKOB NOCTPOUTH TpaduKu
3aBUCHMOCTEH IMapaMeTpOB FT€OMarHUTHBIX HHAEKCOB OT
XapaKTEPUCTHK COTHEYHOT'O BETpa Mepe]l HayanoM

6. |Pasgen 5, Temer | [Iporuo3 kocMu4eckoii moroabl. 4 Texyrmmmii
1-2. O3HaKOMHUTBCSI ¢ OCHOBHBIMHU CalTaMH, Ha KOTOPBIX ompoc,
TIPUBOISITCS TPOTHO3BI XapaKTEPUCTHK KOCMUYECKOMN MpaKTHYECKast
TIOTO/IBI C Pa3JINYHOM 3a0/1ar0BPEMEHHOCTBIO, BKITIOYAs pabora
MIPOTHO3 TTAPaMETPOB COJIHEYHOTO BETpa Ha opouTe 3eMitn
U reOMarHuTHEIX Oypb. OBIaneTb METOJ0M IPOTHO3a,
paspaborannoro B NC30.
5.6. TemaTnka 3aaHuii 1JIs1 CAMOCTOATEIbHOI PadoThI
Paznen | Tema Bua camocrosiTeIbHOM 3aganue Pexomennyemast Koa-
padoThI JuTeparypa BO
4acoB

1 1-8 | Mzyuenue mpeseHTauii 3akperuieHue sHanmit, | 6.1 (1-3, 7, 10- 8
JIEKTOpa U YTEHUE MONYyYCHHBIX ~ HA  JIeKnusx, | 12)

PEKOMEHyeMOi TNTepaTyphbl (dbopmynrpoBKa Bompocos | 6.2 (1, 2)
NIPENoJaBaTelo 0 U3ydacMou
JHUCIUIUIMHE, MIOUCK
JOTOJHUTENEHOH MH(pOpMaUH
o TeMe U3y4aeMon
JIMCUUTIIHHBL.

1 1-8 Pabora Ha KOMITBIOTEpE C YcosepiencrBoBanue HaBbikoB | 6.1 (1-3, 7, 10- 8
HEOOXOIUMBIMHU CaliTaMH B B pabore ¢ wu3oOpaxeHusimu | 12)

Unteprere. (cM. CounHia B pazmuunbix | 6.2 (1, 2)
MIEPEYHCIICHHBIC HIDKE CAThl B | CIEKTPaJIbHBIX AUaIla30HaX.
m. 6.4-6.5). Anamuz KBM (cMm. ommcanue
NIPaKTUYECKHUX 3aHATUH B II. 5.5
(1, 2)). Pemenue 3amau.

2 1-2 | UzyueHue mpe3eHTaMi 3akperuieHune sHanuit, | 6.1(2,6,7) 2
JIEKTOpa U YTCHUE MONYyYeHHBIX ~ Ha  Jeknwsx, | 6.2 (1, 2)
PEKOMEHyeMOii JINTepaTypbl (bopmynrpoBka BOIIPOCOB

IPENOAABATEN0 110 U3y4aeMOu
JMCLUHUTUIHHE, TIOMCK
JOTIOJIHUTENBHOH MH(bOpMaLUH
o TeMe u3y4aeMon
JIMCUUTIIMHBL.

2 1-2 Pabora Ha KOMITBIOTEpE C YcosepieHcTBoBaHKEe HaBbikOB | 6.1 (2, 6, 7) 2
HEOOXOAMMBIMHU CaiTaMH B B pabora c¢ ganHeiMu 10 | 6.2 (1, 2)

WnrepHere. (cM. COJIHEYHOMY BeTpy. Pemenue
NepeurCIICHHbIE HIKE CallThl | 3aJa4, MOCTpoeHHe rpadUKoB
B II. 6.4 — 6.5), oBNazeHNE 10 TeMe pasjiena.
nporpaMmmamMu Juist
MMOCTPOCHHUS TPAPHKOB.

3 1-2 W3zyyenune npeseHTaIuii 3akperuieHue sHanuii, | 6.1 (8) 2
JIEKTOpA U YTEHUE NONyYeHHBIX ~ HAa  JeKiusx, | 6.2 (2)

PEKOMEHYEMOH JIUTEPATYPhI (bopMmyupoBKa BOIIPOCOB

MIPENoaBaTeNi0 M0 H3ydaeMon
JHMCIUIUIMHE, TIOUCK
JIOTIOJIHUTENEHON HMH(pOpMaIin
1o TeMe n3ydaeMon
JIMCUHUTIIMHBL.

3 1-2 Pabota Ha KoMHBIOTEpE C YcoBeplieHcTBOBaHHE HaBBIKOB | 6.1 (8) 2

HEOOXOAMMbIMH CaliTAMH B mo pabore ¢  mamHBIME | 6.2 (2)
Wntepnere. (cM. KOCMUYECKUX JIy4eH.
NIEPEUNCIICHHBIE HIKE caiiThl B | Pemenue 3anau.
m. 6.4 — 6.5).
4 1-4 W3yyeHune npeszeHTaIuii 3akperuieHue sHanuit, | 6.1 (4,5, 11) 4




JIEKTOPA U YTCHHE MONYyYeHHBIX ~ Ha  Jekuusx, | 6.2 (2)
PEKOMEHIYeMOi1 JINTepaTyphl (bopMmyupoBKa BOIIPOCOB
TpEernoAaBaTeo Mo M3y4aemMoi
JHCUUIIIHHE, TIOUCK
JOTIOJHUTENHOH HH(pOpManum
o TeEME n3y4aeMon
JMCIUIIIHHBL.

4 1-4 PaboTa Ha KOMITBIOTEPE C 6.1 (4,5, 11) 4

HEOOXOMMBIMH CaliTaMH B VYcoBeplieHCTBOBaHHE HAaBBIKOB | 6.2 (2)
WnTtepHere. (cM. II0 aHalIu3y I'EOMAarHUTHBIX
TIepeUUCIICHHBIC HIKE CAalThI B | OYpb.

m. 6.4 — 6.5). Pemenmue 3a1a4.

5 1-2 W3yuenne mpe3eHTanui 3akperuieHue 3Hanuit, | 6.1 (9) 2
JICKTOPA U YTCHHE MONYyYeHHBIX ~ Ha  Jekuwsx, | 6.2 (1, 2)
PEKOMEHIyeMOM JTNTepaTyphbl (dbopmynrpoBKa BOIIPOCOB

NPENOaBaTeN0 0 M3y4aeMoil
JHCUUIIIHHE, TIOUCK
JOTIOJHUTENHOH MH(pOpManuy
o TeMe n3y4aeMou
JIMCUIUTIIHHBL.

5 1-2 O3HAaKOMHUTBCS C OCHOBHBIMH Yrinyouts 3HaHus, Kacaromuecs | 6.1 (9) 2
caiitamu, Ha KOTOPBIX MPOTHO3a xapaktepuctuk | 6.2 (1, 2)

MIPUBOISITCS IPOTHO3BI COJIHEYHOTO BeTpa Ha opoOuTe
XapaKTEepUCTUK KOCMUYECKOM 3eMiIi U TEOMarHuTHBIX Oypb.
MOTO/IBI C Pa3InuyHON Pewenve 3amau, mocTpoeHHe
320JIarOBPEMEHHOCTHIO rpauKOB M0 TeMe pas3zena.

5.7. MeToanyeckue peKOMEHIAIUH 110 OPraHU3aALNH CAMOCTOSATEILHOH padoThl

Jlektop B cBOMX JEKIMSX OydeT HCHOIb30BaTh JIOBOJIBHO HOAPOOHBIE, XOPOLIO
WITIOCTPUPOBAHHBIC MTPE3CHTAINH, BKIIOYAIONINE TAKXKe KOPOTKHE (DPMIBMBI IO TEMaM JIEKIIHIA.
OTu npe3eHTaluu OyayT JOCTYNHBI CTYAE€HTaM, U O3HAKOMJIEHHWE C HUM IO3BOJMT CTyJEHTaM
ObITh OOJiee MOATOTOBICHHBIMH K BOCIPHUSTHIO HOBOTO MaTepHalla M 3aKpeIUICHHUS YXKe
NoJy4eHHbIX 3HaHui. [Ipenmnonaraercs Takke, YTO 3TO MO3BOJUT CTyAEHTaM (OPMYIHPOBATh
po0JIEMHBbIE BONPOCHI B PE3YJIbTaTE CAMOCTOSITENIBHOIO H3YYEHUS TEMbl C IPHUBJICUYECHUEM
OCHOBHOHM M JONOJHUTENbHOHN JIuTepaTypbl. CTyJeHTaM, UMEIOIIUM CBOU KOMIIBIOTEPHI, OyIeT
OKa3aHa MOMOUIb B pPa3BEPTHIBAHUU HEOOXOAUMBIX Jis yueObl mnporpamMMm. CTYIEHTHI, He
UMEIOIMEe KOMITbIOTEpa, OyAyT 3aHMMAaThCsl CaMOCTOSTEIbHOM paboTON B ayqUTOpUU IS
CaMOCTOSITENIbHOM paboThl. Ha mnpakTuyeckux 3aHATUSIX CTYJEHTOB HaydaT 3axOJUTh Ha
HE00XO/IMMBbIE CalThl, CKAUMBATh HEOOXOIUMYIO MH(pOpPMALHIO U paboTaTh ¢ HE. ITO ymMeHue
OyZner 3akpemisiTbCs BO BpEMs  CAMOCTOSTENbHOM  paboThl. BaxHbBIM  3leMEHTOM
CaMOCTOsITeNIbHOU paboThl OyzeT pelleHne 3a1a4 o TeMe paszaena. Bo Bpems camocTosTeabHON
paboThI CTYAEHTHI OYyT OCYLIECTBIATh MOMCK HAyYHO-TEXHUUECKON MH(OPMAaILUU B OTKPBITHIX
UCTOYHHKAX C IIeJIbI0 aHAJIM3a U BBISBJIEHUS KIHOYEBBIX OCOOCHHOCTEH MO TeMe JAMCLUIUINHBI
Bo3MmoxHO nostyueHre MHANBUIYaIbHOM KOHCYJIBTALUU Y IPETIoAaBaTes.

ITpumep 3agaHus Ui CAMOCTOSITENILHON PaOOTHI:

HNanbl u3o0Opaxkenus CoyHIa B JUHUSX KpaiiHero ynbTpaduosieTa IO JIAHHBIM
tesieckonoB AIA (kocmuueckuii anmapar SDO) 3a pasusle JHH. Hy)XHO mpoaHaau3upoBaTh 3TU
M300paKeHUs, BBIJENIUB HAOMIOJaeMble CTPYKTYpbl COJIHEYHOM aTMOC(epbl, OLEHUTH,
HaOJIIOAI0TCS M Ha 3THX M300paKeHHSIX MPOSBICHUS COJIHEYHOM AaKTHBHOCTH, CBS3aTh ITU
NpOSBIIEHUS C HAOMIOAaeMbIMH OCOOEHHOCTSIMH  COJIHEYHBIX H300pa)XKeHHM, MpUBECTU
apryMeHTbl B IOJAJEPKKY TOr0, 4YTO 3Ta COJHEYHAs AaKTUBHOCTb MOJKET IIPUBECTH K
BO3JCHCTBUIO Ha 3EMIIIO.

6. YueOHO-MeTOOAMYeCKOEe M NHPOPMALMOHHOE 00ecTiedeHne THCIIHTITHHBI
6.1. OcHoBHas IUTEpaTypa

Ne ABTOp, Ha3BaHHe, MeCTO U3JAHUS, U31ATEJIbCTBO, IO U3TAHUS

N N KoumnuecrBo 3x3eMmispos
n/n y4eOHO# U yueOHO-MeTOANYeCKOI JUTepPaTyphl




T'ubcon 3. Cnokoitnoe Counnie. M.: Mup, 1977.

4

O.P. Ilpuct. Conneuynas MmarautorugpoarHamuka. M.: Mup, 1985.

95 http://irbis.iszf.irk.ru

2 HEOTPAHMUYCHHBIN JOCTYII
Axacody C.11., Uenven C. Comnedno-3emHas pmuka. Y.1. M.: Mup,
3. 4
1974.
Axacody C.11., Uenmen C. Conredno-3emHas pmuka. Y.2. M.: Mup,
4. 5
1975.
A XynnxayseH. Pacmmpenue KOpoHsl U CONHEUHBIN BeTep. M.: Mup,
5. 3
1976.
B.I1. ®mwmmnmos. DpynrusHbe nponeccs Ha Comane. M.: @usmatiur,
6. 2007 4
7 MypsuH, B. C. Beenenne B pU3HKY KOCMHUECKUX Jiyueit. Yueb. mocobue 35 http:/firbis.iszf.irk.ru
" | mns ¢wms. cnen. By3os.3-e m3n., mepepab. M.: Mzn-Bo MI'Y, 1988. HEOTpaHMYSHHBIN JOCTYII
8 b.M. Bragumupckuit, H.A. Temypsstai, B.C. Mapteiaiok. Kocmudeckast 35 http://irbis.iszf.irk.ru
" | morosa u Hama >xu3Hb. Ops3unHo: «Bek 2», 2004. HEOIrpaHUYEHHBIN JOCTYII
9 CotnukoBa P.T., ®aitaiireiin B.I'., Kobanos H.1., Cxisip A.A. Beenenue 3
" | B pm3uky. YueO. [Tocobue, uacts 2. Upkyrck, U3a-so UI'Y, 2012.
10 CornukoBa P.T., ®aitnmreiin B.I'. Beenenue B renmmodusuxy. YuedbHoe 3
" | mocobue. Upkytck, U3zn-so UT'Y, 2013.
Jx. M. bekepc, A. bpyuek, X. B. [loacon-Ilpunc. Conneynas u
11. | conmneuHo-3emMHas pusnka. VImrocTpupoBaHHbIi CllOBapb TEpMHUHOB. Pej.: 6
A. bpynuek, 1. Tropan. M.: Mup, 1980.
6.2. JlonmostHUTEIbHAS JIUTEPATypa
Ne ABTOp, Ha3BaHHe, MeCTO M3/IaHMS, N31ATEIbCTBO, IO/ U3AAHUS
N N KoanvecTBo 3x3eMIIspoB
n/n y4eOHOH 1 y4eOHO-MeTOAMYeCKOMH JUTepaTyphl
1 A. Hanslmeier. The Sun and space weather. Kluwer Academic Publishers, 3B http:/firbis.iszf.irk.ru
) Netherlands, 2002. HEOTpaHMYEHHBIN JOCTYII
2. Amnen K.Y. Actpodusmnueckue Beaunuunsl. M.: Mup, 1977. 95 hitp://irbis.iszf.irk.ru

HEOIPAHUYECHHBIN JOCTYII

6.3. IIpodeccuonasbHbIe 6a3bl JaHHBIX, HCIOJIb3yeMble PH OCYLEeCTBICHUH
00pa3oBaTeIbHOIO NMpoIecca Mo AUCIUIIINHE:
Omnutaiin katajaor KOpoHaJIEHBIX BEIOpocoB Maccsl KBM CME et

https://cdaw.gsfc.nasa.qov/CME list/

Ontaiig KaTajior KOpPOHAJIbHBIX BI)I6p0COB MacCChI TUIIA T'aJI0
https://cdaw.gsfc.nasa.gov/ICME_list/HALO/halo.html

Karanor: nuct MexIniaaHeTHbIX KOPOHAIbHBIX BBIOpOCOB Macchl 1o gaHHbIM KA ACE
http://www.srl.caltech.edu/ACE/ASC/DATA/level3/icmetable2.htm

Karasor: 1ucT MeXmiaHeTHbIX KOPOHAIBHBIX BRIOPOCOB Macchl 1o JaHHbIM KA WIND

http://space.ustc.edu.cn/dreams/wind icmes/

6.4. UudopmanuoHHbIe CIPABOYHBbIE CHCTEMbI, HCII0JIb3yeMbIe MPH 0CYIIeCTBICHUH
00pa30BaTeJILHOTO MpoIlecca 1Mo JUCIUTLIHHE:

WHupopmalinoHHO-CIpaBOYHAs
http://irbis.iszf.irk.ru

uHpopMalus B

ouomoTeke

NC3® CO PAH

CepBep "Cu3ud" npennHazHayaeTcs CTyAEHTaM, aclUpaHTaM, HAyYHBIM COTpPYAHUKaM,

CIICIUAJIN3UPYIOIIUX CA B o0iactu

http://www.kosmofizika.ru/

COJIHEYHO-3€MHON

bu3uKu

6.5. Pecypcobl nHpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH «AHTEepHeTY,
He00XO0UMbIe 1JI51 OCBOCHHS TUCIHUIJIUHBI:
Ounnaiin karasor uzoopaxenuit Connna ['enmnossroep https://helioviewer.org/

Caiit n3o6paxenuit CojHIIa B pa3IMUHBIX CIIEKTPAJIBHBIX JHaNa30Hax ¢ HHpopManuei
00 aKTHBHBIX 00JIACTSIX, O COJTHEUHBIX MATHAX, COJIHEYHBIX BCIBIIIKAX U Jp.

https://www.solarmonitor.org/
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e Owmnnaiin katanor KopoHaJdbHBIX BEIOpocoB Maccsl KBM CME nucr
https://cdaw.gsfc.nasa.gov/CME_list/

e OHJaifH KaTaJIOT KOPOHAIBHBIX BEIOPOCOB MACCHI THIIA TAJI0
https://cdaw.gsfc.nasa.gov/ICME_list/HALO/halo.html

e Karasor: JIMCT MeXIUTAHETHBIX KOPOHAIBHBIX BBIOPOCOB Macchl 1o JanHbIM KA ACE
http://www.srl.caltech.edu/ACE/ASC/DATA/level3/icmetable2.htm

e Karasor: JIMCT MeXITaHETHBIX KOPOHAIBHBIX BRIOPOCOB Macchl 1o JanHbIM KA WIND
http://space.ustc.edu.cn/dreams/wind_icmes/
Tekymue conneunsie nanubie (13 NOAA) http://www.n3kl.org/sun/noaa.html
Caiit s HaxOXJIEHUS TapaMeTPOB COJIHEYHOrO BeTpa Ha opOuTe 3eMiu H
reoMarHUTHBIX HHAeKcoB https://omniweb.gsfc.nasa.gov/

e CaiiT ¢ pa3HooOpa3HOW MHPOPMAIMEH O TOM, YTO MPOUCXOIUT B JAaHHBIH MOMEHT B
xocMmoce http://www.spaceweather.com/

e Caiit ¢ mporuo3om kocmmueckor morogsl — WIIL, Poccushttp://ipg.geospace.ru/space-
weather-forecast.html

e Caiir Lentpa MPOTrHO30B KOCMHUYECKOU IIOI'O 1B, N3MHNPAH
http://spaceweather.izmiran.ru

e (Caiit llenTpa MOHMTOPUHIAa KOCMHMYECKON IIOrOJibl HaJl TEPPUTOPHUEH POCCUHUCKOI
dbenepanuu http://space-weather.ru

e Caiir nierTpa nporHo3oB kocmuueckoit moroasl (NOAA NWS Space Weather Prediction
Center), CIIIA https://ru-ru.facebook.com/NWSSWPC/.

e (CaliT ¢ TeKyIMMH XapaKTEepUCTUKAMU COJIHEYHOT'O BETpa
https://www.swpc.noaa.gov/products/real-time-solar-wind

e Jlannsie kocmuueckoro annapata RHESSI (;kectkoe pentrenoBckoe uznyuenue ConHiia,
CBEJICHUS O MSATKOM PEHTT€HOBCKOM H3yuyeHrur COJHIIA, O BCTIBIIIKAX )
http://sprg.ssl.berkeley.edu/~tohban/browser/

6.6. IIporpammHoe o0ecnevyenme

JIuneH3nOHHOE W CBOOOJHO PAacHpOCTpPaHAEMOE MNpPOTpaMMHOE OOecreueHne, B TOM
YHCJIe OTEYECTBEHHOI'O MPOM3BOJICTBA MCIIOIB3YEMOE IMPH OCYIIECTBICHUU 00pa30BaTEIbHOIO
nporiecca 1Mo TUCIUIIIHHE:

¢ Onepanuonnas cucrema Ubuntu 18.04 (cBo6oaHO pacnpoctpansiemoe [10)

OducHhsrii maker Libre Office (cBo6onno pactpoctpansemoe [10)
7-Zip (cBoOoaHO pactpoctpansiemoe [10)
Adobe Acrobat Reader DC (cBo6oaHO pactipoctpansemoe [10)
Mozilla Firefox 1 (cBo6oaH0 pacnipoctpansemoe [10)
VLC Mediaplayer (cBo6oano pactpoctpansiemoe [10)
K-Lite Codec Pack (cBoboano pacrnpoctpansiemoe [10)
Onepannonnas cucreMa Microsoft Windows 10 Pro
Cepaep BuneokoHdpepeniicssu Jitsi Meet

7. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

B yueOHOM mpolecce HCHONB3YIOTCS KaK aKTUBHbBIE, TaK HHTEPAKTUBHbIE (HOPMBI
MIPOBEJICHUS 3aHSATUM.
WuTepakTuBHBIE (POPMBI BKIIIOYAIOT B ce04:

o Jlexium;

AyIUTOpHBIE 3aHATHS TPOBOJATCS B MHTEPAKTUBHOW (QopMe C  HCIOJIb30BaHUEM
MyJIbTUMEAUMHOTO obOecrieueHus (HOyTOyK, mpoektop). IIpe3eHTannn mo3Boyii0T KaueCTBEHHO
WLTIOCTPUPOBATh ayJUTOPHBIE 3aHATUS cXeMaMmu, (GopMylIaMH, 4YepTeKaMH, PUCYHKAMH U
CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJEKTPOHHAs MpEe3eHTalus IMO03BOJsSET OTOOpa3uTh
IIPOLIECCH] B AMHAMMKE, YTO yJIydlIaeT BOCIPUITHE MaTepraa.
CamocrosiTenpHas paboTa BKIIOYAET B CeOsI:
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e (opmynupoBaHue NPOOJIEMHBIX BONPOCOB B PE3YJbTaTe CAMOCTOSTEIHHOTO H3Y4EHUS
TEMBI C IPUBJIEYEHNEM OCHOBHOM U JIONIOJIHUTEIBbHOM JINTEPATYypPHI;

® [IOMCK HAyYHO-TEXHMYECKOW MH(POPMALUU B OTKPHITHIX HCTOYHUKAX C IIETbIO aHAN3a U
BBISIBJICHUSI KJTFOUEBBIX OCOOCHHOCTEI;

® KOHCICKTHPOBAHHC,

[Ipu HeoOxommMmocTH, B Mpouecce padOThl HaJ 33daHUEM, CTYJEHT MOXKET IOIYy4YUTh
WHJVBHIYAJIbHYIO KOHCYJIBTALMIO Y IIPETIO1aBaTEeIIA.

8. HpaKTI/I‘leCKaﬂ nmoaroToBKa

[IpakTuueckass MOArOTOBKAa OOY4YAIOIIMXCS B paMKax peajlu3alud AaHHOW ydeOHOMH
JUCLUHUILIMHBI OCYIIECTBIISIETCS HA MPAKTUYECKUX 3aHITHUSIX.

9. MarepuajibHO-TEXHUYECKOE o0ecriedeHne TUCHUIIHHBI (MOTYJIS)

YueOHas ayIUTOpUS JUISL
MPOBEAECHUS 3aHATHI
JEKIMOHHOIO THIA, 3aHATUU

CEMHMHAPCKOI0 TUIIA, KypCOBOI'O
IIPOEKTUPOBAHMUS, IPYMIOBBIX H
MHIUBUAYaJIbHbBIX
KOHCYJIbTalUM, TEKYILEro
KOHTPOJISI U MPOMEXKYTOUYHOU
aTTecTaluu

Aymutopus YKOMIUIEKTOBaHA CTCIUATM3UPOBAHHON
MmeOenpr0  Ha 30  mocagodHBIX  MECT,  OCHAIlleHa
000pyJOBaHUEM M TEXHUYECKUMHU CPEICTBAMU OOydYCHUS,
CIy’)KalllUMU  JIJIsl  TIPEJICTaBIICHUsT y4eOHOH wuHpopMarum
OOJIBIIION ayJUTOPUH:

* JI0CKa MarHUTHO-MapkepHas Branberg

* 9KpaH Juis npoekTopa Projecta

* npoektop BenQ MH733 1920 x 1080

* HoytOyk ASUS L1500CDA Windows 10 Pro

» cucrema akycrudeckas Electro Voice EVID 6.2

VYuebHas ayuTopus JUISL
TPYIIIOBBIX U MHAMBUAYAJIbHBIX
KOHCYJIbTAllU1 u

CaMOCTOSITENIbHON paObOThI

Aynuropus YKOMILIEKTOBaHa CHeIHaTU3UPOBAHHON
Me0elnpo Ha 7 MOoCal0uHbIX MECT, OCHAILEHAa KOMIIbIOTEPHOI
TEXHUKOW C BO3MOXHOCTBIO TIOJAKIIOYEHHS K  CETH
«aTepHer» U o0ecreyeHueM JIOCTyma K DJIEKTPOHHOM
nH(pOpMaLMOHHO-00pa30BaTeNbHOI cpesie:

* mnepcoHanbHble KomnbioTepsl Herrom Think Center

Lenovo M710Q

» mouutopsl IIYAMA PL2283H, Dell CRHX9K2

* JI0CKa MarHUTHO-MapkepHas Branberg

* 9KpaH i npoekTopa Projecta

» npoekrop BenQ MH733 1920 x 1080

JlaGopaTopust MOHUTOPHHTA
COJTHEYHON aKTUBHOCTH

* Helitponnsiii cynepmonutop 18NM64 (Cranuus
kocmudeckux nydeit UPKYTCK (UPKT))

* bapomerp BPC-IM

* [IlInarts! TaiimepoB-cuetunkoB PCI-1780

* bapomerp pabounii cereBoit BPC-1M-2 Ne16006-97 co
CBH/IETEIILCTBOM TOBEPKH.

* IInmarer TaiimepoB-cuetunkoB PCI-1780 — uck c¢
IPOrpaMMHBIM ~ OOECIIeYeHHEM, TOCTaBIsEeMbI ¢
TUTaTaMH.

10. ®oHa OLIEHOYHBIX CPEICTB

B pe3yabTare 0CBOCHUS IUCHUILINHBI 00yYAIOUIUIICS 0JIKEH

3HaTh

1. Ceenenust o ConHue (MpexJe BCEro O COJMHEYHOM aTMocdepe — CTpoeHHe, CBOICTBa
Kax/10i cocTapistoniei armocheps! ConHa u Haubosiee MOJTHO COJIHEYHOM KOPOHBI, MPOLIECCHI
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B CONHEYHOW artMmocdepe (BCHBIIIKH, SPYHIUH BOJOKOH, (OPMHUpPOBAHHE KOPOHAIBHBIX
BBIOpOCcoB Macchl (KBM).

2. 3HaTh, KaK BO3HMKAeT KBa3MCTALlMOHAPHBIM COJIHEYHBI BETEp, €ro CBOMCTBAa B
MEXXIUIAHETHOM IIPOCTPAHCTBE OT UCTOYHUKOB Ha CouiHIEe A0 OpOUTHI 3eMIIM, BOSHUKHOBEHUE U
JBIDKEHUE CIIOPAJMYECKHX TOTOKOB COJHEYHOTO BeTpa (KOpOHAJIbHBIE BBIOPOCHI MAacChl),
pa3pbIBbl B COJIHEYHOM BeTpe (IPEX/Ie BCErO yJIapHbIE BOJIHBI).

3. 3HaTh cBeNeHHMA O KOCMHYECKMX JiydyaX (MECTa BO3HMKHOBEHHsSI, COCTaB, SHEPIHH,
SHEPreTUYeCKUe CIEKTPbl, YTO IPOUCXOAUT C KOCMHUYECKUMH Jy4aMH B OKOJIO3EMHOM
IIPOCTPAHCTBE).

4. 3Hath cBOiicTBa 3eMHOM MarHurocepsl, HOHOC(pEpbl M aTMOc(epbl, YTO TaKoe
reoMarHuTHas Oyps, YTO Takoe KOCMHYECKas IOrojia, Kak OHA BIUSET Ha TexHochepy u
6uochepy Ha 3eMiie U B OKOJIO3EMHOM IPOCTPAHCTBE, a TAK)KE KaK €€ MOYKHO IPEICKa3bIBaTh Ha
pa3HbIX MaciTabax 3a01aroBpeMEeHHOCTH.

5. 3HaTh, XapaKTEPUCTUKU MHCTPYMEHTOB Ha3€MHOI'O M KOCMHYECKOT0 0a3MpOBaHUS IS
HabOmronenust CosiHIa, M3MEPEHMH XapaKTEPUCTHK COJHEYHOTO BETpa, YPOBHS BO3MYIICHUI
reOMarHUTHBIX Oypb U JIp.

6. Buzbl 1 THIBI Tpo(ecCHOHANBHBIX, HAYYHO-TIOMYJISIPHBIX ¥ HAYYHBIX TEKCTOB.

7. TpeOGoBaHus K O(OPMIIEHUIO HAyYHBIX MaTepUaNOB (TE3UCHI, CTaThsl, AMIIIOMHBIN
MPOEKT) M0 TEME UCCIICAOBAHMS.

Ymers

1. Haxogute B HTEpHETE CaliTHl C OMUCAHUSMH PA3JIMYHBIX HHCTPYMEHTOB U JJAHHBIE MX
HaOmroneHuit ConHLa, U3MEPEHUH TapaMeTPOB COJTHEUHOT'O BETPA U JIp.

2. CkauuBarb u3 lHTepHeTa naHHBIE, HEOOXOIUMBIE Ul aHaIM3a HCCIEIYyEMbIX
IPOLIECCOB

3. CocraBiaTh XOTs ObI IPOCTEHIIINE TTPOTPAMMBI 11 00Pa0OTKY M aHAIN3a JAHHBIX.

4. Haxonuts B IHTepHETE HYXHbIE CTaTbu (XOTS Ob1I AOCTPaKTHI).

5. CoctaByath 6ubmmorpaduueckuii CIUCOK 110 3aJaHHON TeMATHKE.

6. AHanM3MpOBaTh M PENAKTUPOBATh PAOOTHI IMIKOJIBHUKOB, YYaCTBYIOLIUX B HAYUHBIX
KOH(EepEHIHSIX.

Baanernb

1. ITpocreiimmmu MeTo1aMu 0OpaOOTKHU JAHHBIX (B 4aCTHOCTH, n300paxeHuit CoHia).

2. Meronamu noctpoenus rpadukos (Hampumep, nporpammoii Grapher).

3. CraTucTH4ecKMMHM MeToJaMu OOpabOTKU JaHHBIX (IMOCTPOEHUE KOPPEISLIUOHHBIX
3aBHCUMOCTEH, HaX0XKJICHUE YPaBHEHUS JINHUK PErpeccuu, KodQpPHUIUEHTa KOPPEISLUH U Ap.).

4. XoTs1 ObI OJJHUM SI3IKOM IIpOrpaMMUpoBaHusl (IpeanourutenbHee Beero IDL).

5. HaBbIkaMu KOHCIIEKTUPOBAHUS HAYYHbIX UCTOYHUKOB (MOHOTpaduii, craTeil, Te3ucoB).

6. HaBpIkamM# MMOATOTOBKH TE3WCOB, JOKJIAJa IO JTUINIOMHOMY HMCCIIEJOBAHUIO; HABBIKAMU
COCTaBJIEHUS U JEMOHCTPALUU 3JIEKTPOHHOM NMPEe3eHTaluH Pe3yIbTaTOB UCCIIEIOBAHUS.

Ilepeyenb KOMIETEHIHI ¢ yKa3aHMEM JTANnoB UX (popMHpOBaHHMA B Ipolecce OCBOCHHUHA
o0pa3oBaTe/IbHON NPOrPaMMBbI

Koo KomnemeHyuu Paszoenvt ducuunﬂunbz, Hanpaejilennvle Ha qbopmupoeal-me KomnemeHyuu

1 2 3 4 5
OIlIK-1 + + + + +
TIKA-2 + + + + +

Onucanue nokasaresjieil 1 KpUuTepueB OLECHUBAHUS KOMIIETEHIIMH HA PAa3JIMYHBIX ITanax
ux ¢GopMHUPOBAHMSA, ONMCAHNE IIKAJ OLleHUBAHUS

Kon IToxka3zarenu DopMBbI OLCHUBAHUS
KOMIIETeHIH (MHIUKATOPbI) Texymmii KOHTpOJIBL ITIpomexyTouHa
u sl aTTecTauMs
Yernpiii | MpakTuyeck | KoHnTtpoab 3aver/3K3aMeH
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omnpoc as1 pabora CaMOCTOSATEIbHO
i padoThI
OIIK-1 3HaTh OCHOBHI (PU3NKH Pazgenc | Pasmen 1-5 Nzyuenue JK3aMeH
[IKA-2 COJTHEYHO-3E€MHBIX CBSI3EH; 1-3 TIpe3eHTani
Ymetsb HaXOJUTh B JIEKTOpa U YTCHHE
WNurepuere CalThI c peKoMeHayeMOH
OTIMCaHUAMU Ppa3THIHBIX JTUTEPaTypHI
HHCTPYMEHTOB W JaHHbIC MX 6.1 (1-3,7,10-12)
HaOJrOICHU CounHia, 6.2 (1,2,5)
HU3MepeHuit napaMeTpoB Pabota Ha
COJIHEYHOTO BeTpa u JIp. KOMIIBIOTEpPE  C
Bnagere amamumzom KBM, HEOOXOAUMBIMU
MOJIb3YSCh JAHHBIMHU caiiTa caiftamu B
https://omniweb.gsfc.nasa.go Uutepnere. (cMm.
v/ TIepeYHCIICHHbBIC
MONY4aTh  pacHpemeICHHUs, HIDKE CATHI B II.
BBIIEIATE MarHUTHBIE 6.4 - 6.5),
oOnaka, yIoapHbIE BOJHBI U OBJIA/ICHUE
T.J. TporpaMMaMu
UL TIOCTPOCHHS
rpaduKoB.
HporpaMMa OLICHUBAHUA KOHTpOJ’IprCMOﬁ KOMIICTCHIIMU
Tema mun dopmupyemblit Ilokazarens Kpurepuit Hanmenoanune OC
pazzen MpU3HaK OIICHHUBaHUS TK I1A
JVCTITUTUTHHBI KOMICTEHITHH
Pazpnen 1 OIIK-1, 3HaeT OCHOBHBIE Bnageer matepuanom ColecenoBanne | PK3aMeH
Conxue. [IKA-2 TEPMUHBI U IOHATHS, paznena 1. Pewenue
OTHOCSIIIHECS K Ymeer MPAKTHICCKIX
Comany (TIpekae Bcero | apryMEeHTHPOBaHHO pabot
K COJTHEUHOH BECTH JUCKYCCHIO T10
aTrmocdepe — 6a30BBIM BOIIpOCAM
CTPOCHUIO, CBOMCTBAaM | CTPOEHUS U CBOWCTB
KaKIOH COJIHEYHOH
COCTaBJIAIOLICH aTMocdepsl, a TaKxe
atmocdepst ComHIla 1 MIPOILIECCOB,
HamboJIee MoJIHO MIPOUCXOSIINX B HEH.
COJTHEYHOH KOPOHBL;
TIPOIIECCHI B COTHETHOM
aTMocdepe (BCITBIIIKH,
SPYIIHA BOJIOKOH,
(dbopmupoBanue
KOPOHAJIBHBIX
BBIOPOCOB MacCHI.
Paznen 2 OIIK-1, 3HaeT OCHOBHBIE Bnageer matepuanom | CoGecenoBanue | dK3aMeH
CoJtHeuHBIH ITKA-2 TEPMUHBI U IOHATHS, paszena 2. Pewenue
BETEp OTHOCSIIHNECS K YwMmeer MPAKTHUECKUX
COJTHEYHOMY BETpY, apryMeHTHPOBAaHHO pabot
KaK BO3HUKACT BECTH JUCKYCCHIO I10
KBa3HCTAI[IOHAPHBIN 0a30BBIM BOTIpOCaM
COJIHEYHEIH BeTep, ero | (OpMHUPOBAHUS H
CBOIicTBa B JIBIOKCHUS Pa3IMIHBIX
MEXILTAHETHOM TUTIOB TCUCHUH
MPOCTPAHCTBE OT COJIHEYHOT'O BETpa, a
HCTOYHUKOB Ha TaK)Ke UX CBOHCTB, B
ComnHiie 10 OpOUTHI TOM YHCJIe Ha OpOUTE
3emiTi, BOSHUKHOBEHHE | 3eMIIH
U JIBIKCHHE
CTIIOPaTMYECKUX
ITOTOKOB COJTHEYHOTO
BeTpa (KOPOHAIBHBIE
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BBIOPOCHI Macchl),
Pa3pBIBBI B COTHEYHOM
BeTpe (MIpekIe BCETO
YZAapHBIE BOJHEI).
Paszmen 3 OIIK-1, 3HaeT OCHOBHBIE Brnanmeer matepuaiom CobeceoBanne | DK3aMeH
Kocmmueckne | [IKA-2 TEPMUHBI U TIOHATUS, paznena 3. Pewenune
Ty4n. OTHOCSIIIIHECS K Ymeer MIPaKTHYECKUX
KOCMUYECKHM JIydaM. apryMEHTHPOBaHHO pabot
BECTH JUCKYCCHIO T10
6a30BBIM BOIIpPOCaM,
KacaroluXcsl THIIOB,
MPOUCXOXKICHHS,
JIBIDKEHUS M CBOMCTB
KOCMHUYECKHX Jy4eil.
Paznen 4 OIIK-1, 3HaeT OCHOBHbIE Bnaneer marepuanom CobecenoBanue | SK3aMeH
I'eomarautaere | [IKA-2 TEPMUHBI U TIOHATUS, paszgena 4. Pewenune
Oypu. Kacaroluecs CBOMCTB Ywmeer MPaKTUYECKUX
BreszanHoe 36MHOM apryMEHTHUPOBAHHO pabot
Havaro, Mar{uTocgepsl, BECTH JUCKYCCHIO T10
BHE3AITHBII noHocheps H 6a30BBIM BOIIPOCAM,
HMITYJIbC aTMoc(epHl. Kacaromuxcs
CTpPOEHMUS, CBOICTB U
BapUaluil 3eMHOMN
MarHutocgepsl,
HnoHOChEPHI U
aTMocdepsl
Paznen 5 OIIK-1, 3HaeT OCHOBHbIE Bnageer matepuanom | CoGecenoBaHue | dK3aMeH
Kocmuueckas [IKA-2 TEPMUHBI U MIOHATHS, paznena 5. Pewenue
noroya. Kacaroluecs MIPAaKTHYECKUX
KOCMHUYECKOM ITOTOJIEI, VYMeet pabot
TOTO, KaK OHa BIIHSCT apryMEHTHPOBAaHHO
Ha TeXHOCepy H BECTH JTUCKYCCHIO T10
onocdepy Ha 3emiie u B | 0a30BBEIM BOIIPOCAM,
OKOJI03€MHOM KOCMHUYECKOH MOTObI,
MIPOCTPAHCTBE, a TAK)KE | TOTO, KaK OHA BIUSIET
KaK €€ MOXHO Ha TexHocdepy u
HpeAcKa3bIBaTh HA ouochepy Ha 3emiie u
pa3HbIX MaciTadax B OKOJIO3€MHOM
3a0/1arOBPEMEHHOCTH. MIPOCTPAHCTBE, a
TaK)Ke KaK ee MOKHO
MPEe/ICKa3bIBaTh Ha
Pa3HBIX MacmTadax
3a0J1arOBPEMEHHOCTH.

TeKymaﬂ H IMIPOMEKYTOUHAA aTTECTAlUA

Hean koHTpoJsi - monydeHne HHPOpMANUU O pe3yibTaTax OOY4YEeHUsT M CTENEeHH HUX
COOTBETCTBUS pe3ybTaTaM O0YUECHHUS.

Texkymmii KOHTPOJIb

Texymuii KOHTPOJb YCHEBAaEMOCTH CTYAEHTa, T.e. IPOBEpKAa YCBOEHHUS Y4eOHOTO
MaTepuaia, perysipHO OCYIIECTBIISETCS HA MPOTHKEHUH ceMecTpa. TeKylmuil KOHTPOJIb 3HaHUI
00y4aroIuxcsi OpraHu30BaH Kak yCTHBIN TPYIIIOBOM ONPOC, MUCbMEHHbIE PaOOTHI.

OlleHO‘lele cpeacrea AJid ONEHKHA TeKyHIeﬁ YCII€EBA€EMOCTH CTYJICHTOB

Xapakrepucruka OC s odecnedyeHus: TEKyLero KOHTPOJIS 10 AUCHHUILIHHE
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Pasnen / Tema Wnpexc u ypoBeHb ocC ConeprxaHue 3a1aHus
hopmupyemoit
KOMITCTEHIINHU HIIH
JIECKPHIITOpa
Pasgen 1 OIIK-1, Texymmit  ompoc, | CocTaBUTh 1 OOCYIUTH Ha 3aHATHU
Comaiie. [IKA-2 MIpaKTHIECKas MIPOOJIEMHBIE BOTIPOCHI IO U3YYEHHOMY
pabota pa3zeny. BeimonHuTE 11 00CyTUTH
MPaKTHIeCKyIo paboTy no Pa3geny 1
Pasnmen 2 OIIK-1, Texymmit  ompoc, | CocTaBUTh 1 OOCYIUTH Ha 3aHATHU
ConHeuHbIN BeTep. [TKA-2 MIpaKTHYeCKas npoOJIEMHBIE BOIIPOCHI MO H3YYEHHOMY
pabota paszeny. BermonHute 1 06cyanTh
pakTHYEeCKyo padoTy o Paznemy 2
Paznen 3 OIIK-1, Texymwuit omnpoc, | CoctaBUTh M 00CYTUTH HA 3aHITHH
Kocmuueckue yqu. [TKA-2 MIpaKTHYeCKas poOJIeMHBIE BOIPOCHI 110 H3Y4YEHHOMY
pabota pasneny. BermonHute 1 06cyanTh
HpakTHYEeCKy0 padoTy o Pazneny 3
Paznen 4 OIIK-1, Texymwuit omnpoc, | CoctaBuTh U 00CYTUTH HA 3aHSITHUH
I'eomarautHbIE OypH. [IKA-2 MIpaKTHIECKas MIPOOJIEMHBIE BOTIPOCH IO H3YYEHHOMY
BresamHoe Havano, pabota pa3zeny. BeimonHuTE 11 00CyTUTH
BHE3AITHBII HMITYJIBC. MpakTHIECKy0 padboTy no Pazneny 4
Paznen 5 OIIK-1, Texymmii  ompoc, | CocTaBUTh 1 OOCYIUTH Ha 3aHATHU
Kocmunueckas moropa. [TKA-2 MIpaKTHYEeCKas poOJIEMHBIE BOIIPOCOB 0 U3YYEHHOMY
pabora pasneny. BermonHuts 1 00cyanTh
MpakTH4ecKyto paboty no Pazmeny 5

3agaHus A5 TEKyIero KOHTPOJIs

Bonpocsl 1J151 TeKy1ero onpoca

Bomnpocsr o pazneny 1.

1.1. CTpoeHue 1 OCHOBHBIE XapaKTEPUCTUKU COTHEUHOM aTMOC(EPBI.

1.2. ConHeuHas KOpOHa — BHEUIHSS YacTh COTHEUHOM atMocdepsl. CBOICTBa, BapHaIllK CO
BpEMEHEM.

1.3. Conneunsle Benblky. CBOMCTBA, MEXAHU3MBbI T'€HEpALUU.

1.4. Conneunsle BojgokHa. CIOKONHBIE, SpyNITUBHbIE.

1.5. Koponanbsubie BEIOpOCH! Macchl. CBOMCTBA, MEXaHU3MbI T€HEPAIUH.

Bomnpocs! o pazneny 2.

2.1. KBazucranmoHapHblil COIHEYHBIN BeTep: OBICTpbIE MOTOKU, MX UCTOYHUKHU Ha CoJHIIE,
CBO¥icTBa Ha opOuTe 3emiu.

2.2. KBa3ucranoHapHblii COJTHEYHBIN BeTep: ObICTpbIE MOTOKHU, UX UCTOUYHUKH Ha CoJHIIe,
CBOMCTBA Ha OpOUTE 3eMIIH.

2.3. B3aumoneicTBre OBICTPBIX M MEAJICHHBIX TOTOKOB COJTHEYHOI'O BETPA B MEXKIJIAHETHOM
npoctpanctse: obnacts CIR.

2.4. Mogens conHeyHoro Betpa [lapkepa npu nocTossHHOHN (He3aBUCSAIIEH OT pacCTOSHUS 10
Comnnia) Temneparype mia3mbel T=const.

2.5. Mojenu COIHEYHOT 0 BeTpa, BKIIOYAIONIUE aJb(BEHOBCKHUE BOJIHBI.

2.6. Pa3pbIBbI B COTHEYHOM BETPE, BKJIIOUAs MEXKIUIAHETHYIO YAapHYIO BOJIHY.

2.7. MexIutaHeTHbIE KOpOHAJIbHBIE BEIOPOCH Macchl Ha opOuTe 3emin. MarHuTHble obaka.

Bomnpocsl 1o pazaeny 3.

3.1. ConHeuHble KOCMUYECKHE JTy4d. BBl 4acTHLl, SHEPTUH, MEXAHU3MBbI T€HEPALUH.
3.2. lanakTuyeckre KOCMUUYECKHE JTy4d. Bubl yacTuil, 3Heprum, MeXaHu3Mbl FeHEepalnu.
3.3. PacnpocTpaHeHne B MEXKIIJIAHETHOM IIPOCTPAHCTBE.

3.4. DHepreTHYeCKUi CIEKTP KOCMUYECKUX JTy4eH.

3.5. ®opoOym-3¢dexr.
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3.6. PacpocTpaneHrne KOCMUYECKHX JTy4el B OKOJI03EMHOM MpOCTpaHCTBE. B3aumoneiicTeue ¢
atMocdepoit 3eMin.
3.7. BnusHue KOCMUYECKUX JTy4deil Ha TeXHOochepy u buocdepy B OKOIO3EMHOM MPOCTPAHCTBE.

Bompocsl 1o pazzaeny 4.

4.1. OcHOBHBIE CBOICTBA MarHUTOC(HEPHl U HOHOCPEPHI B «CTIOKOWHOMY COCTOSTHHH.

4.2. Atmocdepa 3emmmn. CtpoeHue 1o Beicote: Tponocdepa, crparocdepa u ap. CoiicTBa
KaXJ10# coctapisronieit armocdepsl. Jlnaus Kapmana.

4.3. Yro takoe reomarHuTHbIE OypHu? Kak BO BpeMsi TeOMarHUTHBIX Oypbh MEHSIOTCS
Marautocdepa u nonocgepa?

4.4. Yo Takoe BHE3AIIHOE HAYAJIO U BHE3AIMHbIN UMITYJIbC F€EOMAarHUTHOIO BO3MyIleHusA? YTo u3
ce0s IPeICTaBIAIOT TeoMaruuTHeie nHAEKCh Dst, Kp, ap, AL?

Bonpock! 1o pazaeny 5.

5.1. Yro Takoe kocMuueckas noroja?

5.2. Kak nporeccer Ha CoJiHIIe BIUSAIOT Ha TexHOChepy U buochepy?

5.3. [IporHo3 KOCMHYECKOI MOr0/Ibl HAa Pa3HBIX HHTEPBAJIaX 3a0J1IarOBPEMEHHOCTH.

IIpomeskyTouHas arrecTaums

IIpomexxyTouHas —arTecTalusi CTYJEHTOB [0 JUCHMIUIMHE OCYIIECTBISETCA 110
OKOHYAHHWIO JUCLUHUIUIMHBI, B BUJE SK3aMEHA B COOTBETCTBHH C I'pa)MKOM Y4eOHOro mporiecca.
[TpoBepka HanW4Msi KOHCHEKTOB IO JTUCLMILIMHE SBJISETCS JAOMYCKOM K 3K3aMeHy. B ciyudae
HaJIM4us y4eOHOMU 3aJI0JDKEHHOCTHU (IPOMYIIEHHbIX 3aHATUI U (MJIM) HEBBIIIOJHEHHBIX 3aJaHM),
CTYAEHT OTpabaTbIBaeT MPOIYIIEHHbIE 3aHATHS U BBIIOJIHACT 3a/JaHHs.

OueHoYHBIE CPeICTBA /s NPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu

3K3AMEHAIIMOHHBINA BUJIET Ne 1 (oOpa3zen OmnJiera)
Jucouniuna: b1.B.5 ®u3uka coiHe4YHO-3eMHBIX CBsi3ei
Hanpasaenue: 03.04.02 ®usuka

1. Bonipocs! i1t npoBepku ypoBHs o0yueHHoctr 3HATDH

1.1 CtpoeHue 1 OCHOBHbIE XapaKTEPUCTHKHU COJIHEUHOM aTMOC(hepsbl.

1.2. Mopens comneunoro Berpa Ilapkepa mpu MOCTOSHHOW (HE3aBUCSIIEH OT PACCTOSHUS 10
CounHna) Temneparype mia3Mel T=const.

1.3. Uro Takoe reomarautHbie Oypu? Kak Bo BpeMs TeOMarHUTHBIX Oyph MEHSFOTCS
marautocgepa 1 noHocgepa?

2. Bonipockl ass mpoBepku ypoBHs o0ydeHHoctn YMETD

2.1. Ucnonw3ys caidt SolarMonitor, oTkpbITh n300pakenust Connma st 7 mapra 2012 r. u
onucaTh HabJII0JaeMble aKTUBHBIE OOJIACTH.

2.2. Ucnonesys caiit OMNIWeb, ckauare 3a mepuony 1 — 31 wurons 2000 r. ciemyromue
XapaKTEepUCTUKU COJHEYHOTO BETpa M I'€OMAarHUTHBIX BO3MYILEHUN: CKOPOCTb, KOHUEHTpPALUs
OPOTOHOB, TEMIleparypa NpPOTOHOB, MAarHWTHAas WHAYKUUS U Z-KOMIIOHEHTa MAarHUTHOW
MHAYKINY, a Takoke Dst-unaekc. Mcnonap3oBaTh 1aHHBIE ¢ YaCOBBIM YCPEIHEHUEM.

3.Bompoc (3agaua/3aganue) ais mpopepku ypoBHs ooydennocta BJIAJIETH

3.1. Iloctpoutp 3aBUCHMOCTH minDst OT MakcUMaabHOM CKOPOCTH OBICTPOrO IOTOKA
COJIHEYHOTO BETpa, OT MAKCMMyMa MAarHUTHOM WHIYKIWH W MHUHUMyMa Z-KOMIIOHEHTBI
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MarHuTHOM uWHAyKIuU s nepuoaa 2012 — 2015 r.or. and reoMarHUTHBIX BO3MYILEHUM,
BBI3BIBAEMBIX KBA3HCTAIIMOHAPHBIM COJIHEUHBIM BeTpoM. Ha rpadmku HaHeCTH JTUHEHHYIO WU
KBAJIPATHYHYIO JTMHUHM PETPECCUU, OIICHUTHh KOAPPUIIUEHT KOPPEISIIIMKA I TETEPMHUHALIUN IS
MOJTYYCHHBIX 3aBUCUMOCTEHA. .

Bomnpocel k 3x3aMeny
Bompocs 1o pazaeny 1.
1.1. CtpoeHue 1 OCHOBHBIE XapaKTEPUCTUKH COJTHEYHOU aTMochephl.
1.2. ConneuHasi KOpOHA — BHEIIHSS YaCTh COJIHEYHOM aTMoc(epbl. CBOMCTBA, BapUaIllK CO
BpPEMEHEM.
1.3. Conneunsle Benbiku. CBOMCTBA, MEXaHU3MBbI T€HEpAIUU.
1.4. Conneunbie BojiokHa. CIIOKOMHBIE, SpYNITUBHBIE.
1.5. KoponanbHble BHIOpOCHI Macchl. CBOWCTBA, MEXaHU3MbI TEHEPALIHH.

Bompocsl 1o pazaeny 2.

2.1. KBazucranoHapHBIH COJTHEYHBIH BeTep: OBICTPhIE IOTOKH, MX UCTOYHUKH Ha CoJHIIE,
CBO¥iCTBa Ha opOuTe 3emiiu.

2.2. KBazucranmoHapHblil COJIHEUHBIN BeTep: ObICTPbIE OTOKU, X UCTOYHUKHU Ha CoJHIIE,
CBO¥iCTBa Ha opOuTe 3emiiu.

2.3. BzaumopelicTBrE OBICTPHIX U MEAJIEHHBIX IOTOKOB COJTHEYHOT'O BETPA B MEXKIIJIAHETHOM
npoctpanctse: obnacts CIR.

2.4. Monens coHeuHoTO BeTpa [lapkepa npu nmocTosiHHOM (HEe3aBUCAILIECH OT PACCTOSTHUS JI0
CounHna) Temneparype mia3Mel T=const.

2.5. Mojenu COTHEYHOTO BETPa, BKIOYAIONINE aTb(BEHOBCKHAE BOJHBI.

2.6. Pa3pbIBbI B COJTHEUHOM BeTpE, BKJIIOUAs] MEKIUIAHETHYIO YAAPHYIO BOJIHY.

2.7. MexIutaHeTHbIE KOPOHAJIbHBIE BEIOPOCH MacChl Ha opouTe 3emin. MarHuTHble o0JaKa.

Bomnpocsl o pazzaeny 3.

3.1. ConHeuHble KOCMUYECKUE JIyud. Bubl 4acTul, 3HEprun, MEXaHU3Mbl T€HEpaILUH.

3.2. I'anakTuyeckre KOCMUUYECKUE Ty4H. Bubl uacTuil, 3Heprum, MeXaHu3Mbl T€HEPaLUH.

3.3. PacripocTpaneHne B MeXIJIAaHETHOM ITPOCTPAHCTBE.

3.4. DHepreTHYECKUi CIEKTP KOCMUYECKUX JTy4eH.

3.5. ®opboymr-3ddexr.

3.6. PacnipocTpaHeHre KOCMMYECKHX JIyuell B OKOJI03€MHOM NpOCTpaHCcTBe. B3anMmoneiicTBue ¢
atMocdepoit 3eMu.

3.7. BnusHue KOCMUYECKUX JTyyel Ha TexHocdepy U buocdepy B OKOJI03eMHOM MPOCTPAHCTBE.

Bormpocsl 1o pazzeny 4.

4.1. OcHOBHbIE CBOMCTBAa MarHUTOC(EPHl U HOHOC(HEPHI B «CIIOKOHHOM) COCTOSIHUH.

4.2. Atmochepa 3emmu. Ctpoenuwe mo BbIcOTE: Tporocdepa, crparochepa u mp. CBoricTBa
Kax/10i cocranstronieit armocepsl. Jluaug Kapmana.

4.3. Yrto Takoe reomarHuTHble Oypu? Kak BO BpeMsi TI'€OMarHUTHBIX Oypb MEHSIOTCS
marautocgepa 1 noHocgepa?

4.4. Yro Takoe BHE3aITHOE HAYAJIO U BHE3AITHBIN UMITYJIbC TEOMarHUTHOTO BO3MyIeHus? YTo nu3
ce0st IpeACTaBIsAI0T reoMarHuTHbIE MHAEKCH Dst, Kp, ap, AL?

Bomnpocs! 1o pazneny 3.

5.1. Uto Takoe xocMHUecKas rmoronaa’?
5.2. Kak mporeccel Ha ConHIle BIUsIOT Ha TexHOchepy u ouochepy?
5.3. [Iporao3 KocMHUYECKOI MOro/Ibl HAa Pa3HBIX HUHTEPBAJIaX 3a0J1arOBPEMEHHOCTH.
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3agaHus K 9K3aMeHy

3ajaHus K 3K3aMeHY AaHAJOTHYHbI 3aJaHUAM JJIsi NPAKTHYECKOH padoThl, HO
cOOBITHS IJI AaHAJIM3A CTYIEHT BbIOUPaeT 100 cam, JIU0O0 COBMECTHO € MpenoaaBarTesieM.

(1.1) Hcnonw3ys HeoOXomumble calThl, ckadarb u300paxkeHus CoilHIA B Pa3IMYHBIX
CIIEKTPAJbHBIX JMana3oHax, BBIJICIUTh HA HUX U [IPOAHAIN3UPOBATh HAOIIOIaeMbIe CTPYKTYPHI:
aKTHBHBIE 00JIaCTH, COJTHEYHBIE MSITHA, BOJIOKHA, KOPOHAIBHBIE JIBIPHI.

(1.2) Ucnons3yss HEOOXOAMMBIC CAWThI, OMUCATh ABOJIFOIUI0O MOIIHOW COJIHEUHOHN BCIIBIIIKH,
BKJItOUasi MOP(OJIOTHIO U3MEHEHUsl paclpeiesieHus] IPKOCTH B Pa3JIMYHBIX y4dacTKaxX CIIEKTpa
COJIHEYHOTO H3JIY4YCHUs, U3MEHEHHUE HHTEHCHUBHOCTH MSITKOTO U >KECTKOTO PEHTTEHOBCKOTO
U3ITyYEHUS], TOSIBIICHUE U SBOJIOIMIO BCIBIIIEYHBIX JIEHT, OCOOEHHOCTH IMOTOKOB COJHEYHBIX
KOCMHUYECKUX JIy4YeH.

(1.3) Ucnonb3ys HeoOXOAMMBIE CailThl, HAUTH B KaTajorax IpeUIOKEHHbIE IpernojaBaTeieM
KOpoHaJbHbIE BEIOpOCHl Macchl (KBM), o0cyIuTh UX XapakTepUCTUKHU U, UCIIONb3Ys JaHHbIE U3
KaTaJIOTOB M COOTBETCTBYIOIINE (PUIBMBI, OIIICATh OCOOCHHOCTH UX JABIKCHHS.

(2.1) Ucnionb3ys HEOOXOMMBIE CaiThl, cKayaTh rpaduKu U3MEHEHHs CO BpEMEHEM apaMeTpOB
COJIHEYHOI'O BETpa Ha OpOMTE 3eMIIM 3a 3a[JaHHBINM IIPENoJaBaTelleM IEPHOJ BPEMEHHU, CAUTHI €
n3o00paxxeHusiMu CoJIHLIA B Pa3HbIX CIIEKTPAJIbHBIX JUANa30HaX, a TAK)Ke N300paKeHUsT KOPOHbI
[0 JaHHBIM KOpOHOTpagoB. BbIAennuTh Ha 3aBUCUMOCTAX OT BPEMEHM [1apaMETPOB COJHEYHOI'O
BeTpa (CB) BBICOKOCKOPOCTHBIE M MEJUIEHHBIE KBazucTallMOHapHble noToku CB u omnmcath
CBOWCTBA ATHX MMOTOKOB. BrIIenuTh 001acTH B3aMMOIEHCTBHS OBICTPBIX M MEIJICHHBIX TOTOKOB

CB.

(2.2) Haiitu nHa wu300paxeHusax ConHIIAa KOPOHAIbHBIE IbIPhl — HCTOYHHKHU BbBIACIEHHBIX
ObIcTphIX TOTOKOB CB, 1 onienuTh xapakrepuctuku 3Tux KJI (rmonoxenue, pasmepsl, SPKOCTS).

(2.3) Ucnonwsysa pacmpenenenus mapamerpoB CB B mpoMeXyTKH BPEMEHH, MPEIOKEHHBIE
IpernoaaBaTeneM, BbIISIUTh MAarHUTHBIE 00J1aka U, €CIIi 3TO BO3MOKHO, cBs3aTh ux ¢ KBM.

(2.4) To xe, uto B (2.3), HO U1 IPYTUX THIIOB MEXIJIAHETHBIX KOPOHAJIBHBIX BHIOPOCOB MacChl
(MKBM), n1st BblieNieHUs1 KOTOPBIX UCOIb30BaTh kaTaioru MKBM.

(3.1) Ucnonb3yst HEOOXOAMMBIEC CAUTHI, BBIJICIUTH COOBITHS C 3aAMETHBIMHU TTOTOKAMHU COJTHEYHBIX
KOCMHUUYeCKMX  Jydeil. ComocTaBUTh BpPEMEHHOW  XOJ  WMHTEHCUBHOCTH  COJIHEYHBIX
BBICOKODHEPTUYHBIX TMPOTOHOB C MW3MEHEHHEM CO BPEMEHEM MSITKOTO U  KECTKOTO
PEHTTEHOBCKOTO M3JIY4YEeHHUS U3 00JIACTH BCIIBIIIKH.

(3.2) [Ipoananu3upoBaTh SHEPreTUYECKHE CIIEKTPhl KOCMUUYECKUX JTydei.
(3.3) IIpoananuzupoBath cobObiTus ¢ DopOym-a¢pdexkrom. I HECKONBKMX TaKUX COOBITHIH
cBsi3aTh aMIUIATYRy DopOyI-MOHKEHNSI MHTEHCUBHOCTH KOCMHUYECKHX JIydel ¢ rmapaMeTpaMu

CB B nepuon Habmonenuss @opoym-rpdexra.

(4.1) Cobpatp uH(popMaruio o mporeccax B Maruutochepe, noHocdepe u armochepe 3emin,
COTIPOBOXIAIOITUX OJTHY U3 CAMBIX CHJIbHBIX T€OMAarHUTHBIX Oypb 23 — 24 COMHEYHBIX ITUKJIOB.

(4.2) Ucnonwsys kataorn MKBM, mocTpouTh 3aBUCHMOCTH MHTEHCHBHOCTH T€OMarHUTHOTO
BO3MYIILIEHUs, BRIpakeHHOH uepe3 Dst u Kp unaexcsl, ot xapakrepuctuk CB Ha opbute 3emiu.
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(5.1) Cobpatps uHbOpMAIIMIO O HETATUBHOM BO37cicTBHH mpoiieccoB Ha COIHIIE U BBI3BAHHOM
uMu reomarHuTHOU Oypu 13 — 14 mapra 1989 1. Ha texnocdepy n 6uocdepy B OKOJI03EMHOM

IIPOCTPAHCTBE.

(5.2) Cpnenatp

IIPOrHO3

XapaKTEepUCTHK KBasucrauuoHapHoro CB wu

I'€OMAarHuTHOI O

BO3MYIIICHUS, BBIPAXCHHOTO dYepe3 HHICKCHl Dst m Kp, ¢ momompio Merona MporHo3a,
paspaborannoro B MC3® CO PAH.

Kpurepun oueHuBanus pe3yJbTaToOB 00yUYeHUs

Kpurepuu IlxaJja oueHUBAHUSA
«OTJIHUIHO» «XO0pouio» «YAOBJIETBOPUTEJIbHO» «HEYI0BJETBOPHTEJIbHO»
Baagenne CeobonHo Biageer | Brmangeer Penxo wucnonssyer | He BIIAZICET
crnenuanbHOM TEPMHHOJIOTHE W3 | TEpMHUHOJIOTHEI, pu OTBETE | TEPMHUHOJIOTHEN IO
TepMHHoOJIOTHElH Pa3IMYHBIX nenast OIINOKY; | TEPMHHBI, Kypcy
paszenoB Kypca pu HEBEPHOM | MOAMEHSET  OJHHU
YIOTpeOIeHN! caM | MOHSTHS JIPYTHUMH,
MOXET UX | HE BCeTAa MOHMUMas
HCTIPABUTH PasHHUIIBI
Iayouna u mosHoTa | JleMOHCTpupyer Xopomo Baageer | OtBewaer  Tombko | He BIIAZIEET
3HAHUS IIPEKpacHOEe 3HAHME | BCEM Ha KOHKPETHBIH | TEOpPETHYECKUMHU
TeopeTH4YeCKuX IpeAMeTa, COCOUHASA | COlepIKaHHEM, BOTIPOC, COEAMHSAET | OCHOBaMH Kypca
OCHOB Kypca NpU OTBETE 3HAHUS | BHIMT 3HAHMSI M3 Pa3HBIX
U3 pa3HbIX pa3fesioB, | B3aUMOCBSA3H, paszienoB Kypca
J00aBILs MOJKET MPOBECTU | TOJIBKO npu
KOMMEHTapuH, aHaIu3 ¥ T.I., HO | HaBOAALIUX
TIOSICHEHHUS, HE BCcerja JenaeT | BoIpocax
000CHOBaHHMSA 3TO 9K3aMeHaTopa
CaMOCTOSATEIHHO
oe3 TIOMOIIHA
9K3aMeHaTopa
Ymenne OtBeuas Ha Bompoc, | Moxer monobpate | C Tpymom wmoxer | He Moxker cooTHecTH
NPOMJLTIOCTPUPOBATH | MOXKET OBICTPO U | COOTBETCTBYIOIME | COOTHECTH TEOPHUIO | TEOPETHYECKHE
TeopeTHYecKuii 6e30mmb04YHO TIPUMEPHI u3 | u NpaKTHYECKUE | 3HAHMS u
MaTepua MIPOMLTIOCTPUPOBAT | UMEIOLIUXCS B | IIPUMEPHI U3 | TPaKTUYECKUe
npuMepamMu b OTBET | y4eOHBIX yueOHBIX NpUMepbI
CcOOCTBEHHBIMU MaTepHazax MaTepHaJoB;
puMepaMu IIPUMEPHI He BCeraa
IpaBHJIbHBIC
JAuckypcuBHbIe JeMoHCcTpupyeT [pucyrcrByrot C Tpynom | He MOXET
YMEHHsA pasnuuHble  (OPMBI | HEKOTOpBIE (GOPMBI | IPUMEHSIOTCS MIPUMEHUTD  (POPMEI
MBICJIUTEIbHON MBICJIUTEIbHON HEKOTOpbIe (DOPMBI | MBICIUTEIbHON
JeATEeIbHOCTH: JIeATeIbHOCTH: MBICIIUTEIEHON JIeITeIIbHOCTH:
aHan3, CHHTE3, | aHAJIMW3,  CHHTE3, | AEATEIbHOCTH: aHaN3, CHHTE3,
CpaBHEHHE, CpaBHEHIE, aHaJN3, CHHTE3, | CpaBHEHHE,
0000menne W T.A. | 0000mIeHUe U T.1. | CPaBHEHHUE, 0000111eHUE U T.JI.
Brnaneer Xopomas 0000menne u T.1. | OTCYTCTBYeT
apryMeHTaluew, apryMeHTalus, Crnabas apryMeHTalus,
IpPaMOTHOH, YEeTKOCTb, apryMeHTarus, JIOTHKa [IPU OTBETE.
JIAKOHUYHOIA, JTAKOHUYHOCTh HapyleHHas
JOCTYIHOU U | OTBETOB. JIOTHKA TIPH OTBETE,
TIOHATHOU peubIo. 0JTHOOOpa3HbIe
(GOPMBI  M3TIOXKEHUS
MBICTEH.
OueHoyHbIE CpeACTBA, 00eceYUBaKOLIMe TUATHOCTUKY CPOPMUPOBAHHOCTH
KOMIICTCHIIH, 3asIBJICHHBIX B padoueil nporpaMme UCUHUIIMHBI (MOLYJ151)
PesyabTart Iloka3arenu | Kpurtepuu | CootBercTBHE/ | 3auer/3K3aMeH |
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ANATHOCTHKHA HECOOTBETCTBHE
c¢()OpMHUPOBAHHOCTH
KOMIIeTeHIMI
[NonoxuTensHbIC MOATOTOBKA K Jlal TPaMOTHBIN U COOTBETCTBHE 9K3aMEH
pe3ysbTaTel  YCTHOTO | YCTHOMY pa3BEpHYTHIH OTBET Ha
MPOMEXKYTOUHOTO MPOMEXYTOTHOMY BOTIPOCHI JUISl TIOATOTOBKH
KOHTPOJIS KOHTPOJIIO, 3HAHNE 10 TEOPETUIECKIM
OCHOBHBIX TEM BOIIPOCaM Kypca
JCLUTIIIMHEI, HE OTBETHJI WJIM OTBETHJI | HECOOTBETCTBHUE
YKa3aHHBIX B HENpPaBUIEHO Ha BOIIPOCHI
[Mporpamme JUISL TIOJITOTOBKH 1O
OLICHUBAHMS TEOPETHYECKUM
KOHTPOJIUPYEMOH BOIIpOCaM Kypca
KOMITETEHIINT
[NonoxuTenbHbIe MO/TOTOBKA K TIPY BBITIOJIHEHUH COOTBETCTBHE 9K3aMeH
pe3yIbTaThI MIICBMEHHOH paboTe, | MICEMEHHOH paboThHI He
CaMOCTOATEILHON 3HAHUE OCHOBHBIX TEM | JOIYCTHJ (paKTHUECKUX
MICEMEHHOH paboTHI ACLATIINHEI, omnOOK, OO0 JOMYCTHII
YKa3aHHBIX B MHHHAMAIbHOE
IMporpamme KOJIMYECTBO, HE
OLICHUBAHMS BIMSIOIIEE Ha MTOJTHOE
KOHTPOJIUPYEMOM IIOHUMaHNE U
KOMIIETEHIIUU BOCIIpUsiTHE pabOTHI NIPH
BBIIIOJIHCHUH
MTUCbMEHHON paboThI
JOMYCTHIT (haKTHUCCKUE HECOOTBETCTBUE
OLIMOKH, BIUSIONIEE HA
TIOJTHOE TIOHUMAaHUE 1
BOCIIpUsITHE pabOTHI
[NonoxuTensHbIC MOATOTOBKA K TIOJTHOCTBIO PACKPHITHI COOTBETCTBHE 9K3aMEH
Pe3yJIbTATHI 3K3aMeHa 9K3aMeHy 1 3HaHHE BCE BOTIPOCHI, IAHBI BCE
9K3aMEHAIIMOHHBIX MIPaBUIIbHbIC
BOIIPOCOB OIIpEAEIICHHA
He monHOCTBIO packpbIT COOTBETCTBHE
OJHWH U3 BOIIPOCOB U
(uu) B ompeeNieHusIX
€CTh HETOYHOCTH
He mosHOCTBIO PacKphIThl | HECOOTBETCTBUE

JIBa BOTIpoca u(1in)
OTIpeIeICHUs] HEBEPHBI
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