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1. MecTo0 ¥ poJib IMCUMILIMHBI (MoaYyJisi) B cTpykType OITOIT

JucuuruimHa «MarautHasi THIPOAMHAMHUKA» BXOAMT B 0Opa3oBaTENbHBIM KOMIIOHEHT
OCHOBHOM TpOQecCHOHATBHON 00pa3oBaTeNbHON MPOTPaMMbl 1O HAYYHOH CHEIHMaIbHOCTU
1.3.1. ®usuka KocMoca, aCTpPOHOMHS.

JlucuuIuimHa SIBIISIETCST 00s13aTeNbHOM JUTsi 0OYyYaIONIMXCSl B aCHUPAHTYpE MO HAYYHOH
cnenuanbHocTh 1.3.1. du3nka KocMoca, aCTPOHOMUSI.

3HaHUS U yMEHUs, TpuoOpeTaeMbple aCIUpPAaHTAMU TIOCIIEe U3YYCHUS TUCIHUILIMHBI, OYaAyT
UCTIONIB30BaThCS  JUIS  PEIICHHWS HAyYHBIX 33Jad Ha »JTare IOoJyudeHUus U o0paboTKu
IKCIEPUMEHTAJIBHOTO MaTepuaia, ¥ HalpaBlICHbl HAa MOJrOTOBKY K cladye KaHIHJIATCKOTO

9K3aMEHa U K JalIbHEHIIe HaydHol pabore.

2. Henu ¥ 32712494 AUCHUIIMHBI (MOTYJI51)

Henpto  nucuumimubl  «MarHuTHas  THAPOJAMHAMHUKA»  SBISETCA  3HAKOMCTBO
00y4JaromuXxcsi ¢ OCHOBHBIMU 3aKOHAMH, MOHSATUSAMH U METOJaMU MarHUTHON THIIPOJUHAMHUKU
KaKk HayKd O B3aUMOJCHCTBUM JBHXKYLICHCS AIEKTPOIPOBOIAIIECH CIUIOIIHOW Cpeabl C
ANEKTPOMATHUTHBIM TOJISIMH, MNPWIOKEHHEM PE3YJbTATOB MAarHUTHOW THAPOJWHAMHUKH JUIS
MOCTAaHOBKU U peUICHHs 3a1a4 (PUZHUKH.

3ajayaMu JUCHUIIMHBI « MarHuTHas TUAPOAMHAMUKA) SIBIISIETCS:

e (dopmupoBanne 0a30BbIX 3HAHUW B 00JaCTM MAarHUTHOHM TUIPOAMHAMMKHU:
TEPMHUHOJOTHS, (OPMYIHUPOBKA OCHOBHBIX 3aKOHOB W YypaBHEHHIl, MCIIOJIb3yeMbIe
NpUOIKEHNS

e [pUOOpETEeHHE HABBIKA OMUCAHUS U MOJICTUPOBAHHUS SJIEKTPOIIPOBOISIICH CIUIONTHON
Cpebl BO BHEIIHEM 3JIEKTPOMArHUTHOM I10JIE;

® OCBOCHHE METOAOB IIOCTAHOBKM M PEHIEHUA KIIOYEBBIX 3aJad MArHUTHOMN

TUAPOJUHAMHKU B TIPHUIIOKCHUHU K KOCMHUYECKOH IIa3Me.

3. TpeOoBaHusi K pe3yJibTaTaAM OCBOEHUSI IMCHUIIMHBI (MO1YJI51)

3HaTh!

® OCHOBHBIE IOHATHUS U TEPMUHBI JUCLIUILINHBL,

e  (OopMyIHPOBKY OCHOBHBIX 3aKOHOB MAarHUTHOU THAPOANHAMUKH,

® T'paHUOBI MPUMEHUMOCTU MArHUTOTUAPOANHAMUYCCKOr'O Mmoaxoaa B PCIICHUC 3aaa4d
(bU3UKHU TI1a3MBI;

® BH/JI ypaBHEHUI MarHUTHOW IMIPOJIMHAMUKY B PA3IMYHBIX MPUOIHKEHUSX;

Ymers:

e [IPOAHAIU3UPOBATH XaPAaKTEPUCTUKHU UCCIIEyEeMOI Cpeibl K Mpoliecca i BbiOopa
ONTUMAJIBHOTO OIIMCAHMSI B paMKaX MarHUTHOW T'MJIPOJUHAMUKY;
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® OCYLIECTBJIATh TPAMOTHYK) IIOCTAHOBKY MAarHUTOTMAPOJAMHAMUYECKON 3aJauu U
HaxOJIUTh CIIOCOOBI €€ PEIICHNUS,

Biaagern:

® OCHOBHBIMH METOJIAMH OIMCAHMs IUIA3MEHHBIX CPEl B IPHUOJMIKEHUH MarHUTHOM
TUIPOJAUHAMUKY;

® AITOpUTMaMHU PCUICHUA KIIFOYCBEIX 3a1a4 MarHUTHOM T'MApOANHAMUKH.

4. O0beM TUCHUILINHBI (MOYJIsI) M BUABI Y4eOHO# padoThl

OO01mmast Tpy10eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 3 3a4eTHRIX equHuIbl/ 108 gacos.

Bcero uacos /

Bup yueOHoii paboTbl
3a4eTHBIX eINHMIL

AyIuTOpHBIE 3aHATHSA (BCETO) 36/1
B Tom uncie:
Jlekuyu 36/1

JlaGopaTopHbie pabOThI

HpaKTI/I‘{eCKI/Ie 3aHATHUA

CamocrosiTeibHas padoTa (Bcero) 36/1
Bu1 npoMexyTouHOM arTectanuu (9K3aMeH) 36/1
KontakTHas pa6ora (Bcero) 36/1
OO01mas Tpy10éMKOCTD (4achl/3a4€THBIEC SIMHUIbI) 108/3

5. Coaep:xkanue JUCHUIIHHBI

5.1. Copnep:xanue pa3iesioB U TeMbl JMCHUIIIMHBI (MOAYJISA)
Paszpnen 1. Beenenue
Tewma 1.1. [Ipeamer nucuumiunsl. CrjiomHas cpena.
Tema 1.2. YpaBuenuss Makcsemnna. Juddepenumansas U uHTerpaibHas gopma. ['paHnuHbIe
ycnoBud. Bekrop YmoBa-IloliHTHHTA.
Tema 1.3. YpaBHeHUs] MEXaHUKHM CIUIOIIHBIX Cpel. 3aKOH COXPAHEHHS MacChl. YpaBHEHUE
HENPEPBIBHOCTH C YYETOM IIPUTOKA MACCHl. 3aKOH COXpaHeHus numiyisca. [lepemennsie Diinepa
u Jlarpamwxka. CyOcTaHIIMOHaNbHAs MPOM3BOJHAs. YpaBHEHHE OajaHca HHEpPIUU. YpaBHEHHE
COCTOSIHMS.
Pa3nes 2. YpaBHeHMsI MATHUTHOM T'MAPOANHAMUKH
Tema 2.1. [IpuOmmkeHre MarHUTHOW ruapoAuHaMuku. CucTeMa ypaBHEHMH MarHUTHOW
runpoarnHamuku. KoncepBatuBHas opMma 3anucu ypaBHEHUH.
Tema 2.2. HeaguabaTudyeckue MPOIECCHl:  TEIJIONMPOBOJHOCTh, BS3KOCTh, DJJIEKTPUUYECKOE
CONPOTHUBIICHUE, PATHALIMOHHBIE TTOTEPH.
Tewma 2.3. YpaBHenue nHaykuuu. MarautHoe yucio PeitHonbaca. WneanbHas U HeujeanbHas

cpena. Hecxumaemas cpema. Teopema AnbdpBeHa. BMOpOXKEHHOCTH CHIIOBBIX JIMHUK B




uaeanbHOW cpene. MarnuTHas cuioBas TpyOka. [IoTOK MarHMTHOTO TIONSI 4Yepe3 KUAKYIO
IIOBEPXHOCTb.

Tema 2.4. Cuctembl ~ ypaBHEHUW  HJI€abHOM, PpPE3UCTUBHOM W  XoJutoBckoil ~ MI/L.
JIByX>KMJIKOCTHAsl MarHUTHAsI TuipoanHaMuka. O6001eHHbIH 3akoH OMa.

Pa3zgen 3. MaraurocraTuka

Tema 3.1. YcnoBus paBHOBecHs. Y paBHEHHE MarHUTHOM THPOCTaTUKH.

Tema 3.2. PaBHoBecHass ctpatuduuupoBanHas atmochepa. Moxpens Ilapkepa coiaHEYHOTO
BETpAa.

Tewma 3.3. [Ipocreiimme MUIMHIPUIECKUE PABHOBECHBIC KOH(GUTYpalluu: 0-TTMHY, Z-TTHHY.

Tema 3.4. beccunoBsie MarHuTHBIE KOHGUTyparun. [Ipubimkenne mnoTeHIHaIbHOTO OIS,
Tema 3.5. [Tognepsxka cotHeuHoro nporybepanma. Monens Kunnenxana-IInrorepa.

Tema 3.6. PaBHOBecue B TopouanbHbIX KoHpurypamnusax. Ypasaenue ['paga-1lladgpanona.
Paznen 4. MI'/l BOJIHBI

Tema 4.1. Mansle Bo3myuieHus. JluHeapuzauus ypaBHEHUN WJ€aJIbHOM MAarHUTHOMU
ruapoanHaMuky. Ilnockue  BonHBL.  ANIb(BEHOBCKME W MAarHUTO3BYKOBBIE — BOJIHBI.
Anb(hBEHOBCKas CKOPOCTb.

Tema 4.2. IonsipHble 1UarpaMMbl a3zoBBIX U IPYIIIOBBIX CKOPOCTEH.

Tema 4.3. Cnabonenunerinbie 3 dexTsl. Henmnuelnnsiii kacka.

Tema 4.4. MI'Jl cieKTpocKONHUs U CEHCMOJIOTHUSL.

Paznen 5. Pa3poiBbl

Tema 5.1. CnaOble u cuiIbHBIE pa3pbIBbl B UeasIbHOM Tasze. Kiaccudukanus cinaObix pa3pbIBOB.
OHTpONUNHBIN pa3peiB. ANb()BEHOBCKHUI pa3phIB. BBICTpbIl M MenneHHBIH MarHUTO3BYKOBOM
pa3psiB. Jlnarpamma cKopocTel pa3pbiBa.

Tema 5.2. MI'd-pa3pbiBel uaeanbHOM KMAKOCTH. CKadoK BENMYMH HA  pas3phiBeE.
TanrenuuanbHbIN pa3pbiB. KOHTakTHBIN pa3psiB. BpamarensHbie win aab(hBEHOBCKUE Pa3pPhIBBI.
Tema 5.3. Y napHeie BosTHBI. BOTHBI BKITFOUCHUS U BBIKITIOUCHUS. Y qapHas aanadata. CTpykTypa
yaapHOro (poHTa C YIETOM TUCCUTIAIIIH.

Pa3nesn 6. MI'/l BoiHBI B HEOTHOPOIHOIi cpejie

Tema 6.1. [1na3meHHbIH BOIHOBOA. MOIbI TIA3MEHHOTO CJIOS U IIHIIMHPA.

Tema 6.2. Pe3oHaHCHOE TIOTJIONICHHE.

Tema 6.3. Dddext nepememmBanms Pas.

Pa3nen 7. MI'/l HeycTOiUHBOCTH.

Tema 7.1. Knaccudukanus ruapoanHaMHuecKux HeycroiuuBocteil. HeycroituuBocts Panes-

Tennopa, HeycronunBocTh KenpBuHa-I enpmromnsua.



Tema 7.2. Meron MaibplX KoJieOaHUIA.

DHEPreTUYeCKuii  MPUHIIHII.

MWIMHIPAYECKUX MHHYEH. M3rubHas u cocucouHasi HEyCTOMYHUBOCTH.

HeycroiiunBoctu

Tema 7.3 HeycroifumBocTn B cpeae ¢ KOHEYHOM NPOBOAMMOCTHIO. Pe3ucTUBHas THUPHHT-

HEYCTOMYUBOCTb.

Pa3nen 8. MaruuTHoe nepecoeuHeHne

Tema 8.1. DBOIIOLUA TOKOBOT'O CJIOS.

Tema 8.2. Mojaenbs MarauTHOTO Tiepecoenunenus Cpura-Ilapkepa.

Tewma 8.3. IIpoGiema OBICTPOro MAarHUTHOTO TEPECOCTMHEHUSI.

5.2. Pazaesibl 1M CHUNIMHBI (MOAYJIS1) M BUBI 3aHATHI

Beero AyIUTOpHBIE 3aHITH dopma
Ne Pa3nen Jlekuuu | [IpakTnueckue CPC
4acoB SAHSTHA KOHTPOJIS
1 [Bseneuue 6 2 4
5 Y paBHEHUS MAarHuTHOU 12 6 5
CUAPOIMHAMUKH
3 [MarnuTocraTuka 8 4 4
4 |MI'Jl BomHBI 8 4 4
5 [Pa3pbIBbI 8 4 4
6 MI'J1 BUOJ'IHBI Bl 1 6 5
HEOJIHOPOJIHOM cpenie
7 |MI'l HeycToiunBOCTH 12 6 6
8 MaruutHoe 6 4 5
nepecoeIMHeHne
9 |9x3ameH 36 36
HToro (yacel) 108 36 36 36
Hroro (3.e.) 3 1 1 1
5.3. Pa3nesibl M TeMbI JUCHUILIUHBI (MOIYJIs1) U MEKIUCIUIIIUHAPHDIE CBSI3H
NeNe pa3nesioB u/Wjiv TeM TaHHOM
Ne HanMmeHoBaHHe 00ecieYnBaeMbIX JTUCIUTINHBI, HEOOXOIUMBIX JJIsI
n/n (mocseayOmmx) TUCHMILINH U NPAKTHK U3yYeHusi odecrneunBaeMbIX
(mocseAyOmux) IMCUMILIHH
1 UccnenoBarenbckas padbora Paznensr 1-8
5.4. IlepeyeHb JIEKUMOHHBIX 3aHATHI
Ne Ne paznena M TemMbl HaunmeHnoBanue TpyroemkocTh OueHounble
n/m | AUCHUNJIMHBI (MOIYJIs1) HCI0JIb3YEeMbIX (yachl) cpeacrsa
TEXHOJIOTMH
1. Tempr 1.1-1.3 JICKITHS 2 YCTHBIN OTTPOC
2. Tempr 2.1-2.4 JICKITHS 6 YCTHBIN OTTPOC
3. Tewmsr 3.1-3.6 JIEKLIMS 4 YCTHBIHA OIIPOC
4. Temsr 4.1-4.4 JIEKIUA 4 YCTHBIN OITPOC
S. Tewmsr 5.1-5.3 JIEKLIMS 4 YCTHBINA OIIPOC
6. Tewmsl 6.1-6.3 JICKITUS 6 YCTHBIN OITPOC
7. Tewmsr 7.1-7.3 JIEKLIMS 6 YCTHBINA OIIPOC
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8. | Tems8.1-8.3 |

JIEKIAST ‘

4 \ YCTHBIN OITPOC

5.5. [lepeyeHb ceMUHAPCKHUX, MPAKTUYECKHUX 3aHATHI U J1a00PaTOPHBIX padoT

JlaHHBIN BUJ 3aHATUNA HE PETYCMOTPEH

5.6. IlepeueHb u coepKaHUEe CAMOCTOAITEILHONH PadoThI

Pa3zgen | Tema Bun 3aganue Pexomenayemas | KosimuecTBo
CaMOCTOSITEJILHOM JuTeparypa JacoB
padoThI
1 1.1 2, rmaa 1, 1. 2
1.1-1.2
3,rnmaBa 1, 1. 1.1
4, rnaBa 2
1.2 1, rmaBa 1, m.1-2 1
1.3 2,tnmaBa 1,1m. 1.3 1
2 2.1 3,rmaBa 1, m. 1.2 2
2.2 1, rmasa 1, . 4-5 2
2.3 1, rmaBa 1, m. 3 1
2.4 2,TnaBa l,m. 1.4 1
3 3.1 2, rnaBa 3, 1. 3.1 2
4, rmaBa 4, 1.
4.6-4.8
3.2 2, rnasa 3, 1m. 3.2 2
4 4.1 [ToBTOPUTH 1, rmaBa 2, 1. 1 2
MaTepuall JIeKIUu 1o | 2, riaaBa 6, II.
KOHCIIEKTaM JIeKIui, | 6.1-6.2
IpoaHanu3upoBaTb U | 3, rjaBa 2, 1.
Pa6ota c BOCITPOM3BECTH 2.1-2.2
KOHCIIEKTaMHU MaTeMaTHYECKHE 4, rtmaBa 6, I
JICKITUH, paboTa ¢ | BBIKJIAIKH, 6.1-6.5
4.2 JUTEPATypOU JIOTIOTHUTD 1, rnaBa 2, m. 2 2
5 5.1 MaTepuabl JEKIUI 1, rmaBa 3, m. 2-3 4
uH(popMarmei u3 2, TiaBa 2, T
PEKOMEHTyeMOi 2.1-2.2
JUTEPATYypPBI 4, rnapa 6, 1. 6.6
6 6.1 1, rnaBa 3, . 1 2
2,TnaBa 2, 1m. 2.5
6.2 1, rmaBa 4, 1. 1 2
2, rmaBa 5, m.
5.1-5.2
6.3 1, rnaBa 4, 1. 2 2
2, rnaBa 5, 1. 5.4,
5-6-5.7
7 7.1 2, tnaBa 4, 1. 4.1 1
5, tmaBa 3, 1L
3.13
7.2 2, tmaBa 4, 1. 1
4.2-4.3
7.3 6, Ti1aBa 6 2




8.1- 6
8.3

KOHCIICKTa,

MeToauuyecKue YKa3aHHUuA 110 OpraHm3anuu CaMOCTOSITEIbLHOM paﬁoTBl

Kaxnpiii Buj camocToATeNbHON paOOThl HAMpaBleH Ha 3aKperieHue u
yrayOJeHre 3HaHUM, TOTYYEHHBIX BO BpeMsl ayIMTOPHBIX 3aHATUH.

1) PaGoTa ¢ KOHCIIEKTaMH JIEKITUH

AcnupaHT TOBTOPSAET COJEPKAHUE  JICKILIHH,

PEKOMEHAYEMOU U TONTOTHUTEIBHON JTUTEPATYPHI.

HU3YyUCHUA,
COCTaBJIACT HOI[pO6HLIﬁ KOHCIICKT TCMBI,

2) Pabota ¢ muTepatypoit

UCIIOJIb3YSI
B Cily4ae HEOOXOJUMOCTH JOMOJHSAET UuX uHpopManuendn wu3

MaTepuabl

AcnHpaHT OCBaWBAET MaTepHall, MPEAHA3HAYEHHBIN I CaMOCTOSTEIBHOIO

H€O6XOIIHMI>IG MAaTCMAaTHYCCKHUC BBIKJIAAKH.

UCIIOJIb3YS PEKOMEHJIYEMYI0 U JOIOJHUTENIbHYIO JIUTEpaTypy,
aHAIM3UPYEeT W BOCIPOU3BOJIUT

6. YueOHO-MeToqUYeCKOe U HH(POPMAIHOHHOE 00ecTieYeHUe TN CIUTLIMHBI

6.1. OcHoBHasi IUTEpPaTYpa

Ne ABTOp, HA3BaHHUE, MECTO U3IAHUsI, U3ATEJbCTBO, IO KoaunuecTBo
H31aHUsA Y4eOHOI 1 y4eOHO-MeTOAMYeCKOl JUTepaTyphl IK3EMILISIPOB

1 KynukoBckuit AT., JIrobumoB T.A. Marnurtnas | OB (http://irbis.iszf.irk.ru):
rugpoanHamuka. M.: Jloroc, 2005. HEOTPAaHUYEHHBIN 10CTYN

5 [MonoBun P.B., Hemyukuit B.II. OcuoBer wmarautho#t | Db (http://irbis.iszf.irk.ru):
rugpoanHaMuku. M.: DHeproaromusnar, 1987. HEOTPAaHWYEHHBIN 10CTYN
Kupko, .M. MarnutHas rugpoauHamuka. CoBpeMeHHOE

3 BuzicHne mpobiem. MockBa, IkeBck. Perymapuas wu | Db (http://irbis.iszf.irk.ru):
XaoTHUYecKast JUHAMHKA, WoxeBckuit WHCTUTYT | HEOTPaHUYEHHBIN JOCTYII
KOMIBIOTEPHBIX HccnenoBanuii, 2013.

4 Hlepxmud Tx. Kype marautHo# ruapoanHamuku. M. MUP, | OB (http://irbis.iszf.irk.ru):
1967. HEOrpaHUYEHHBIN JOCTYI
AJbBeH r., denpTXamMMap I'.-K. Kocmuueckas | Ob (http://irbis.iszf.irk.ru):

5 . "
anekrpoanHamuka. M.: MUP, 1967. HEOTPaHUYEHHBIN TOCTYT
[Ipuct 3., @Dopbc T. MarautHoe neEpecoeUHEHUE: B (http://irbis.iszf.irk.ru):

6 | MAarHUTOTUAPOJAMHAMUYCCKAS TEOPUS W TPUIOKEHUS. M.: "
OU3MATIINT, 2005. HEOTPaHUYEHHBINH JOCTYT

6.2. /lonoJIHUTeIbHAS JIUTEPaTypa
Ne | ABTOp, Ha3BaHHWe, MeCTO W3JaHHUs, H3AaTeJbCTBO, roj | KoimuecrBo
U31aHuA Y4eOHO# U y4eOHO-MeTOIHYECKOI JTUTEPATYPHI IK3EMILISIPOB

1 | Jlamnay JI.J., Jludbmun E.M. Dnektpoaunamuka crutomneix | Ob (http://irbis.iszf.irk.ru):
cpen. M.: Hayka, 1957. HEOI'PaHWYEHHBIN JOCTYI

2 | JJanpmay JI.J., Jlupmmn E.M. Tuaponunamuka. M.: Hayka, | Ob (http://irbis.iszf.irk.ru):

1986.

HGOFp&HH‘IGHHLIfI JOCTYII

6.3. [IpodeccuonanbHbIe 6a3bI JAHHBIX, HCMOJIb3yeMble MPHU O0CYIIECTBIEHUH

00pa3oBaTeJILHOTO MPoIecca 1Mo JUCIUTLINHE:

e http://ssrt.iszf.irk.ru/indexru.shtml



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/
http://ssrt.iszf.irk.ru/indexru.shtml

ApxuB HaOmoneHuil paanoactpodusznyeckor obcepBaropun MC30 CO PAH
(http://badary.iszf.irk.ru/)

ba3a maHHBIX MHOroJeTHHX HaOMromeHWil cojiHeuHoW aktuBHOCcTH B ['TAO PAH

(http://www.gaoran.ru/database/csa/, http://www.gaoran.ru/database/esai/,

http://www.gaoran.ru/english/database/sd/index.htm)

MexnayHnaponnas 0a3a maHHbIXx HaOmogeHuit ComHna «BuptyanapHas coJlHEUHas

obcepsatopusi» (https://sdac.virtualsolar.org/cgi/search)

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

Hayunbie pgannble (Mmarepuainbl) usgareasctBa Cambridge University Press

(http://www.cambridge.orq)

6.4. UndopMmannonHbie, HHPOPMANMOHHO-CIIPABOYHbIC CHCTEMbI, HCIOJIb3yeMble

NPH OCylleCTBJIEHUH 00Pa30BaTEILHOI0 NMpolecca Mo AUCUUILINHe:

NudopmannonHo-cnpaBoynas wuHdpopmaius B Oubmmoreke HMC3®d CO PAH
(http://irbis.iszf.irk.ru)

FOCYI[apCTBeHHaH HY6J'II/I‘IH8.H HAaYYHO-TCXHHUYCCKAA OuOIMOTEKA Poccun

(http://www.gpntb.ru/)

Kypuansr Amepukanckoro ¢pusudeckoro odmiectsa (http://publish.aps.org/)
Hay4Has dJIeKTpoHHas OubinorTeka + Poccuiickuii Muneke Hayunoro I{utupoBanus

(https://elibrary.ru)

MG)I(I[YHapOI[HHﬁ KaTajJor M IIOMCKOBasg CHUCTEMaA II0 HY6J'II/IK8.I_II/I$IM B oOiacTu

actpodusuxu (http://adsabs.harvard.edu/abstract service.html)

Owuaitn-karanor nzobpaxenuit Connua I'ennorroep (https://helioviewer.org/)

Momnwutop conreunoit aktusaoctu (https://www.solarmonitor.org)
MexayHaponHas cHCTeMa WHIEKcHpoBaHus myOnukanuii Web of  Science

(http://webofknowledge.com)

Hayunsie pecypcsl 3apy0esxnoro usnarenscrBa Elsevier B.V. — Freedom Collection

(https://www.elsevier.com)

6.5. [IporpamMHoe obecrieueHue

JlunieH3noHHOe W CBOOOJHO pAcCIpOCTpaHseMoe MIporpaMMHOe oOecredyeHue, B TOM
YHCIie OTEYECTBEHHOTO MPOM3BOJICTBA MCIOIB3yeMOE NPU OCYIIECTBICHHH 00pa30BaTEILHOTO
mporecca 1o AUCIUTIIHHE:

Omneparmonnas cucrtema Ubuntu 18.04 (cBo60oaH0 pacnipoctpansemoe [10)

Od¢ucnsrii maket Libre Office (cBo6oanO pacnpoctpansemoe [10)

7-Zip (cBoboanHO pactpoctpansemoe [10)

Adobe Acrobat Reader DC (cBo60oaHO pacnpoctpansiemoe [10)

Mozilla Firefox 1 (cBoboano pacmpoctpansemoe I10)
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http://badary.iszf.irk.ru/
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http://adsabs.harvard.edu/abstract_service.html
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https://www.solarmonitor.org/
http://webofknowledge.com/
https://www.elsevier.com/

e VLC Mediaplayer (cBo6oano pacmpoctpansemoe [10)
e K-Lite Codec Pack (cBob6oano pacrnpoctpansiemoe I10)
e Onmnepanmonnas cuctema Microsoft Windows 10 Pro
e VideoMost Proton
7. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B y4yeOHOM mpornecce HCHOIB3YIOTCS MHTEPAKTUBHBIE (DOPMBbI MPOBEACHUS 3aHATUN B
dbopMe JeK1uil U ceMUHApOB ¢ pa3dopoM Keic-3aaay.

AyIUTOpHBIE 3aHATUS TPOBOAATCS B WHTEPAKTUBHOW (OpME C HCHOIH30BAHUEM
MYJIbTUMEAUHHOTO obecnieueHust (HOyTOyK, mpoekTop). IIpe3eHTannu mo3BossiFoT KayeCTBEHHO
WUTIOCTPUPOBATh AyJUTOPHBIE 3aHATHS cXeMaMu, (OopMyllaMu, YepTeKamMH, PUCYHKAMH H
CTPYKTYpUpOBaTh MaTepuan 3aHATHUA. OJEKTPOHHAs Mpe3eHTalMs MO3BOJIAET OTOOpa3uTh
IIPOLIECCHI B AMHAMMKE, YTO yJIydlIaeT BOCIPUITHE MaTepuaa.

CamocrosiTenbHast paboTa BKIIOYAET B ce0s:

e paboTa ¢ KOHCIIEKTaMH JICKIIH;

® CaMOCTOSITEIbHOE IMPOBEJICHUE HEOOXOIMMBIX AaHAJUTHYECKUX BBIKIAJAOK s

IIOJIy4YEHUSI OCHOBHBIX 3aKOHOB M YPaBHEHHIA;
® U3y4YeHHME U KOHCIEKTUPOBAHHE TEM JJIsi CaMOCTOATEIbHOIO M3YUEHHUS C
WCIIOJIb30BAHUEM OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATYPHI;

e (opmynupoBaHue MPOOIEMHBIX BOMPOCOB MO MPOMAEHHBIM TeMaM Juis pa3dbopa Ha

ceMHUHapax.

IIpu HeoOXOAMMOCTH B MpPOLIECCE OCBOEHHUS MaTepHuaja aclupaHT MOXKET MOIYYUTh
WHAVBUAYAIbHYIO KOHCYIBTAIUIO Y TIPEToAaBaTes.

8. MaTepuajbHO-TeXHUYECKOe o0ecneyeHHe JUCIHUILTUHBI (MOIYJIs1)

Jia  o0yuyeHMsT HUMEIOTCS CIEeLUalbHbIE IMOMEIIEHUs JUIsl MPOBENEHHUS 3aHSITUH
JEKIIMOHHOTO THWIA, CEMHUHAPCKOTO THUIA, TPYMNMOBBIX M WHAMNBUAYAIbHBIX KOHCYJIbTAILIUMH,
TEKYIIero KOHTPOJS W IPOMEXYTOYHOM aTTecTallud, a TakXkKe T[OMEUICHMs IS
CaMOCTOSITENIbHOM pabOTHI.

CreuuanbHble  TOMENIEHHWS  YKOMILJIEKTOBaHbl  CHELHATU3UPOBAHHOM  MeOeblo,
TEXHUUYECKUMHU CPEJICTBAMU OOyUEHUSsI, CIYKalTUMH 7Sl IPeICTaBIeHUs HH(OpMAaLUy OOIBIION
ayJMTOPUHU, KOMIIBIOTEPHBIM 000PYAOBaHUEM.

9. KOoHTpOJIb Ka4ecTBa 0CBOCHUS NMPOrPAMMBbI ACIMPAHTYPbI

eab kKoHTpOAS — TONMydYeHHE WH(OpPMAIMK O pe3ynbTaTax OOydeHHS M CTENEHU HX
COOTBETCTBUS pe3yjbTaTaM 00Yy4YeHHUS.

IlnanupyemMsblie pe3yJbTaThbl OCBOCHHS TMCIHUIIHHBI

3HATE:
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® OCHOBHBIC MTOHATHUS U TEPMUHBI TUCUUILIUHBI;
¢ (QopMyTMPOBKY OCHOBHBIX 3aKOHOB MarHUTHOW THIPOTUHAMUKY;
® TpaHMIIBI TPUMEHUMOCTH MarHUTOTUIPOAMHAMHYECKOTO TIOIX0/Ia B PEIICHUE 3a/1a4 (PU3HKHU
TIJIa3MBlI;
® BHJI ypPaBHEHU MarHUTHOW TUAPOJIMHAMUKU B PA3THUHBIX TPUOTIIKEHUSX;
YMerh:
® [IPOAHAIU3UPOBATH XAPAKTEPUCTUKU HMCCIIECIYEeMOM Cpelbl M UCCIEeNYeMOro Ipoliecca AJis
BBIOOpA ONTHUMAJIBHOTOOITMCAHKS B PAMKaX MAarHUTHOMW TUPOIUHAMUKH;
® OCYHIECTBJISATh T'PAMOTHYIO MOCTAHOBKY MAarHUTOTHUIPOJMHAMUYECKOW 3a/1aud U HAXOAUTh
CIIOCOOBI €€ peIIeHus;
Baanern:
® OCHOBHBIMH METOJIaMH HCCJICJOBAHMS IUIAa3MEHHBIX Cpel B MPHUOJMKCHUH MarHUTHOM
TUAPOIUHAMUKH;
® QIrOPUTMAMH PEUICHUS KIFOYEBBIX 3aJ1a4 MAarHUTHOW THAPOIUHAMUKH.
Tekymmii KOHTPOJIb
Texkymmuii KOHTPOJb YCIIEBAEMOCTH acClUpaHTa, T.€. IPOBEPKA YCBOEHUS Y4E€OHOTO
MaTepuaia, perysipHO OCYIIECTBISETCS Ha MPOTHKEHUHU ceMecTpa. Tekymuit KOHTPOIb 3HaHUHN
0o0y4Jaroluxcsi OpPraHu30BaH Kak YCTHBIA TPYNIOBOW OMpPOC B BHJE COOECENOBaHUA U

COBMCCTHOI'O pCIICHUA KeHc-3a1ad

Xapakrepucruka OC 1151 o0ecniedeHHsl TEKyLero KOHTPOJIA 110 AUCHMILJIMHE

Pa3nea/Tema OoC Copaepxanue 3aganus
Paznensr 1-8 co0eceioBaHNE CocTtaBuTh M 00CYAMTH Ha 3aHATUU NPOOJIEMHBIE
BOIIPOCOB 10 M3yYEHHOMY pa3Jieny.
Pasnens1 3, 4, 6 Kelic-3ama4da [To3HaKOMUTBCS C SIBJICHUSIMU, HW3y4aeMbIMH B

(1)1/131/11(6 COJ'IHI_Ia N OKOJIO3EMHOT'0 KOCMHYCCKOI'O
MMpOoCTPAHCTBA, NPUMECHUTb TCOPETUYCCKUC 3HAHUA
JJIA UCCIICOOBAHUS JAaHHBIX HpO6J’ICM

BOl'[pOCI)I JJIsl co0ece10BaAHUA

HazoBuTte ycinoBus npuMeHeHHs IPUOINKEHUS] MarHUTHON THAPOIMHAMUKH.

B uem pa3Huna Mexnay nepeMeHHbIMH Diiniepa u Jlarpanka?

Kakne ypaBHeHUS BXOIAT B CHCTEMY YPaBHEHUN MarHUTHOW TUAPOJUHAMUKH?
Bnusiaue cxxuMaeMocTH cpeibl Ha popMy ypaBHEHUI MarHUTHON THAPOIMHAMUKH,
YCIIOBUE HECKUMAEMOCTH.

OOBbscHUTE SBJIEHUE BMOPOKEHHOCTH MarHUTHBIX CUJIOBBIX JIMHUI.

Onummre KoHuUrypauuo 0-nuHya, Z-nuHya.

Ha3zoBute ycioBue 0eccriioBOro MarHUTHOTO TOJIS.

[Tosicuute uznueckuii cmpica BennyuH B ypaBHeHuu ['paga-1llappanosa.

NS

O No O

11




9. Kpurepun nogobus: puzndeckuii cMpICH yucia PeliHombaca, MarHUTHOTO YHCIa
Peitnonbaca, uncna ["'aptmana.

10. HazoBHTE OCHOBHBIC XapaKTEPUCTHKHU alIb(DBEHOBCKMX U MAarHUTO3BYKOBBIX BOJH B
OJIHOPOJIHOM IIa3Me.

11. Tlepeuncaute OCHOBHBIE TUTIBI CHIIBHBIX MI'J[-pa3pbIBOB.

12. Yem xapakTepu3yeTcs TaHTC€HIIMAIbHBINA Pa3pblB,KOHTAKTHBIA Pa3pbIB, BpalllaTelIbHbIN
pa3pbIB?

13. Yto Ttakoe yaapHasi BOJHBI?

14. Ycnosus pa3Butus ruIpoJMHAMUYECKUX HEYCTOWYMBOCTEH.

15. B 4yem 3akiiro4aeTcss METOJ MaJIbIX KOJICOAHHI MPU UCCIIETOBAHNH HEYCTOMYMBOCTEH?

16. Kak nmpuMeHsieTcs YHePreTHUECKUI IPUHLINT 7151 UCCIIEA0OBAHUS HEYCTOMYUBOCTEH?

Temsbl 3a1aHUH 114 KeHc-3a1a4

1. Mopenu mia3MeHHbIX KOHQUTYPALHii, YaCTO UCIIOJIb3yEeMbIE B COTHEUHO-3€MHON (hU3HKe:
WIMHAPUYECKUE KOH(DUTYpALIH, TN, MAaTHUTOC(EPHI IJTAHET U Jp.

3Be3aHbIN BeTep, Mojeib [lapkepa.

3. Cunpable MI'J] pa3pbIBbI B KOCMHUYECKOM TUTa3Me. Marauromnaysa.

no

HpOMe)KyTO'lHaﬂ aTrrecranus

[IpomexxyTrouHast aTrTecTalusi CTYACHTOB 10 JUCHUIUIMHE OCYIIECTBISIETCS 10
OKOHYAHUIO JUCIUIUIMHBI, B BHJIC dK3aMeHa B COOTBETCTBUU C Tpad)MKOM y4eOHOro Imporecca.
[TpoBepka HanMuus KOHCIEKTOB MO JUCUUIUIMHE SBISETCS JOMYCKOM K 3K3aMeHy. B ciydae
HAIUYUs y4eOHOU 3a/I0JDKEHHOCTH (TPOMYIIICHHBIX 3aHATHI U (MJIM) HEBBITIOJTHEHHBIX 3aaHUI),

CTYACHT OTpa6aTI>IBaeT IMPONMYIICHHBIC 3aHATHUA U BBIIIOJIHACT 3aaHWA.

OneHo4Hble cpeacrea Jid MpoBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

Bonpocsl Kk 3k3aMeHy

VYpaBHenust maruutHoi runpoguHamuku (MI'JD). 3akon Oma amst MeAIEHHBIX TPOIIECCOB.
YpaBHEHMs TMHAMMKH ITPOBOIAILEH KUIKOCTH.

Paznuunsle popmsl 3anucu ypasHenuit MI'/L.

WnTerpanbHas Gopma ypaBHEHUS HENPEPHIBHOCTU U YPABHEHUS IBUKECHHUSL.

YpaBHeHME HHAYKIMY. BMOPOXEHHOCTh MarHUTHBIX CHJIOBBIX JIMHUH.

. JAuddy3us MarHuTHOTO NOJISE B HEMOABUKHOMN T1a3Me. OTHOCUTENIbHAS POJIb KOHBEKIIMH U
T py3uu.

7. 3agauu MarHUTOCTATHUKH: O€CCUIIOBbIE KOH(UTypaIuy, MMHY C OOPAIlIEHHBIM TOJIEM.

8. 3ajmaun MarHUTOCTATUKU: PaBHOBECHbIE TOpOUIalbHbIE KOH(UTYpaluu, ypaBHeHHe ['paa-
[adpanosa.

9. CranuoHapHble TeUEHUS BSI3KOH KUAKOCTH.

10. Kiaccudukammst mansix MI'J[-Bo3mytiennii. @a30Bbie U TPYIIIOBBIE CKOPOCTH.

11. Knaccugukarus cnaObix pa3pbIBOB. Y CIIOBHS Ha c1aboM pa3pbIBe.

12. TIpocteie MI'I-BOJHEL.

13. CunbHble pa3pbIBbl. [ paHn4HbIe yCI0BUS Ha pa3pbiBax. TaHreHIMANbHBIA U BpaIlaTeIbHbINA
pa3pbIBHI.

14. VY napuble BonHbl. ['panndHble ycnoBHs Ha ppoHTe. Y JapHas aguadara.

15. CrpyxTypa yaapHoro ¢ppoHTa ¢ y4eTOM JAUCCUTIAIIH.

16. VYcroitunBOCTh M 3BOJIIOLIMOHHOCTD YAApHBIX BOJIH.

17. TunponuHaMuuecKue HEYCTOMYMBOCTH, PA3BUBAIOIINECS HA TPAHUIIE CPE/I.

18. MI'/I-HeycTOHYMBOCTH TUHYEH.

ok wdE
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19. MarauTHOE IepecoeIMHeHUE.

33[[3]-[1/15[ K 3K3aMEHYy

LN~ wNE

Kpurepum ouenku:

ITocTpouts ycnoBue paBHOBecHs AJs O-nMHYA
ITocTpouTh yCii0BHE paBHOBECHS ISl Z-IIMHYA
[TocTpouts ycnoBue paBHOBECHS AJIs IMHYA C OOPAIIEHHBIM IOJIEM.
ITocTpouts pemenue ais tedeHus I'aprmana
IToctpouts pemenue ans teuenus Kysrra.
ITocTpouTh rpaHUYHbIE YCIOBUSA Ul TAHTCHIIMAJIBHOTIO pa3phiBa
[TocTpouTh rpaHnYHbIE YCIOBHS Ul BpallaTEIbHOTO pa3pbiBa
[TocTpouTh rpaHUYHBIC YCIOBUS HAa (PPOHTE YIAPHOI BOJIHEI.

OHCHI/IBaHI/Ie 06y11a10un/1xc;1 MMPOUCXOAUT C HCIIOJIb30BAHHUCM HOPMATHBHBLIX OLICHOK Ha

AK3aMEeHE — D —OTIUYHO, 4-XOPOII0, 3-yIOBICTBOPUTEIHHO, 2 —HEYTOBICTBOPUTEIIBHO.

Kpurtepun oueHnBanus pe3yJibTaTOB 00y4eHUs

Kpurepun HIkasa oueHnBaHus
OTJIHYIHO Xopouio YAOBJIETBOPUTEIBHO HEYIO0BJIETBOPUTEJIbHO
Baanenue CBoboHO Bianeer Penko He BJIAJICET
crenuaabHoM BJIAJICET TEPMHUHOJIOTHE | UCIIOJIb3YeT TIpU | TEPMUHOJIOTUEH 1O
TEPMHUHOJIOTHEN | TepMUHOJIOTHEH | I, Jenas | OTBETE TEPMUHBI, | Kypecy
W3 pa3MyHBbIX | OIMOKU; TIpU | IOAMEHSET OJHHU
pa3zesoB Kypca | HeBEpHOM MOHSITHS
yIOTPeOJICHUH | IPYTUMH, HE
caM MOJXKET MX | BCerja IOHUMas
HCTIPABUTH Pa3HUIIBI
[ayouna u | Jlemonctpupye | Xoporio OtBeuaer TosbKO | He BIIAJICET
MOJTHOTA 3HAHWS | T IPEKpacHOe | BIaJeeT BCEM | HA  KOHKPETHBIH | TEOPETUYECKUMHU
TeOpeTUYEeCKNX | 3HAHUE coJiepKaHuEM, | BOTPOC, OCHOBaMH Kypca
OCHOB Kypca npeaMeTa, BHJIUT COCJTUHSIET
COCIUHSST TPU | B3aUMOCBSI3H, 3HAHUS U3 PA3HBIX
OTBETE 3HAHUS | MOXET paszenoB  Kypca
u3 pa3HbIX | IPOBECTH TOJIBKO npu
pa3zienos, aHau3 W T.J., | HABOMSIIUX
no0aBIss HO HE€ BCerjaa | BOompocax
KOMMEHTapuH, | JeNaeT 3TO | AK3aMeHaTopa
MOSICHEHUS, CaMOCTOSITEIIbH
000CHOBaHUA o 0e3 momoru
JK3aMeHaTopa
Ymenue OtBeuas Ha | Moxer C tpynom moxer | He MOXET
NPOWLTIOCTPHPO | BOIIPOC, MOKET | MO00paTh COOTHECTH COOTHECTH
BaTh OBICTPO U | COOTBETCTBYIO | TEOPUIO U | TEOPETHYECKHE
Teoperuyeckuii | 0e30MO0YHO | M€ MPUMEPHI | MPAKTHUYECKHE 3HAHUS u
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MaTepuan MPOUJUTIOCTPUP | U3 UMEIOIINXCS | TPUMEPHI U3 | MPAaKTUYECKUE
npuMepamMu OBaTh OTBET | B Y4eOHBIX | y4EOHBIX MIPUMEPBI
COOCTBEHHBIMH | MaTepuaiax MaTepuasos;
puMepaMu MIPUMEPBI HE
BCerma
IpaBUJIbHBIE
MuckypcuBHble | [lemonctpupye | IIpucyrcrByror | C Tpyaom | He MOKET
yMeHust T  pa3IM4YHBIE | HEKOTOPHIE IPUMEHSIOTCS MPUMEHUTH  (HOPMBI
(bopMbI (hopMbI HEKOTOpbIE MBICITUTEIILHON
MBICIIUTEIBHON | MBICIUTENIBHON | (popMbI NeSITeNIbHOCTHU
NEeSITeIbHOCTH: | ACSTEIbHOCTH: | MBICIUTEIbHON aHaus, CUHTE3,
aHaJn3, CUHTE3, | aHAJIN3, CUHTE3, | ACATEIbHOCTH: CpaBHEHUE,
CpaBHEHHUE, CpaBHEHUE, aHaJU3, CHUHTE3, | 0000IIeHNE U T 1.
0000menne U | 0000IIeHNEe U | CPaBHEHHUE,
T.0.  Brmageer | T.n. Xopomas | 00001eHue u T.1. Orcyretsyer
aprymenTanuen | aprymenranus, | Crnabas ApryMeHTani,
,  TPaMOTHOW, | YE€TKOCTb, apryMeHTaIus, JIOTHIA HpH OTBETE.
JTAKOHUYHOM, JTAKOHWYHOCTh | HApYIICHHAS
JOCTYITHOH W | OTBETOB. JIOTHKA npu
MMOHSITHOM OTBETE,
peybIo. 0JIHOOOpa3HbIC
(dopmbI
U3II0KEHUS
MBICJIEH.
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