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1. MecTo u poJb aucuunJuHbI (Moayas) B crpykrype OIIOII

JucturuimHa «MarautHasi THIPOAMHAMHUKA» BXOIAMT B 0Opa3oBaTENbHBIM KOMIIOHEHT
OCHOBHOIl TpodecCHOHaIbHOM 00pa30BaTeNbHONW MPOrpaMMbl IO HAYYHOW CHEIHMaTbHOCTU
1.3.4. Pagnoduzuka.

JucuuminuHa siBisieTcss 00s3aTeNIbHOM 71 00y4arouxcs B aclUpaHType MO HaydHOU
cnenuanbHoctu 1.3.4. Pagnodusuka

3HaHMS U YyMEHUs, MpuoOpeTaeMble aclupaHTaMU MOCIe U3yYEHUS TUCHUIUIMHBI, OyAyT
UCTIOJIB30BAaThCS  JUISL  PELICHWs HAayYHBIX 33Jad Ha JTarne MOoJydeHus U o0paboTku
SKCIIEPUMEHTAIILHOTO MaTepHalia, M HampaBieHbl Ha MOJArOTOBKY K CJaye KaHAHAAaTCKOTrO
HK3aMeHa U K JajbHEHIIel HayuyHoi padore.

2. e 1 3a1a4M TUCHUILTHHBI (MOLYJI)

Henpro  gucummimHbl  «MaruuTHas  THAPOAMHAMHMKA»  ABJSETCS  3HAKOMCTBO
00y4JaromuXcsi C OCHOBHBIMU 3aKOHAMH, MOHSATUSAMH U METOJaMU MarHUTHON THIIPOJUHAMHKU
KaKk HayKd O B3aUMOJCHCTBUM JBHXKYLIEHCS AIEKTPOIPOBOIAIIECH CIUIOIIHOW Cpeabl C
3JIEKTPOMArHUTHBIM TOJSIMH, HPWIOKEHUEM PE3YyJIbTaTOB MArHUTHOW THIAPOJMHAMUKH IS
MMOCTAHOBKH U PEIICHHUS 331349 (PU3HUKH.

3ajayamMy TUCUUIUIMHBI « MarHuTHas THIPOJUHAMUKAY SBIISETCS:

e (¢opmupoBaHue 0a30BbIX 3HAHUH B 00JaCTH MArHUTHOW THUIAPOJMHAMMKH:
TEPMUHOJIOTHsI, (POPMYIMPOBKA OCHOBHBIX 3aKOHOB M YpPaBHEHMMH, HCIIOJIb3yEeMbIE
NpUOIKEHNUS

e npuoOpeTeHHe HaBbIKa ONUCAHUSA U MOAEIMPOBAHUS HIIEKTPOIPOBOIAIIEH CITIONIHON
CpeJibl BO BHEIIHEM JIEKTPOMArHuTHOM I10JIE;

® OCBOCHME METOJOB IIOCTAHOBKM W PpELICHUS KIIOYEBBIX 3aJad MarHUTHOM
THJIPOAMHAMUKY B IPUIIOKEHUH K KOCMUUYECKOM I1a3Me.

3. TpeGoBaHusl K pe3yJibTaTaAM OCBOECHHS THCIUTLIAHBI(MOTYJIsS)

3HaTh!

® OCHOBHBIC TIOHATHUS U TEPMUHBI JUCITUTUINHBL,

e  (OopMyIHPOBKY OCHOBHBIX 3aKOHOB MAarHUTHOU THAPOANHAMUKH,

® TpaHUIBl TPUMEHUMOCTH MarHUTOTHIPOJUHAMUYECKOTO MOIX0/Ia B pelIeHne 3a1a4
(UBHUKY TIIa3MBI;

® BUJI ypaBHEHUI MarHUTHOM TMAPOIMHAMUKHU B PA3IMUHBIX MPUOTIIKEHUSX;

Ymers:

® MPOAHATM3UPOBATH XAPAKTEPUCTUKU MCCIETYEMOM Cpe/ibl MU TIpoliecca i BRIOOpa
ONTUMAJIBHOTO ONMMCAHUS B pAMKaX MAarHUTHOW TUAPOANHAMUKH;

® OCYIIECTBJISITh TPAMOTHYIO ITOCTAaHOBKY MAarHUTOTHAPOAMHAMUYECKON 3aJaud U
HaXOJIUTh CIIOCOOBI €€ pelIeHus;

Biaagern.
(] OCHOBHBIMHU METOAAMH OIIMCAHHUA INNIA3MEHHBIX cpe;l B HpI/I6J'II/I)KeHI/II/I MaFHHTHOﬁ
FPI)IpOJIHHaMHKI/I;

¢ AJITOpUTMAMU PCUHICHUA KIIFOUYCBBIX 3a/1a4 Mar HUTHOM THAPOANHAMUKHU.

4. O0beM JTUCHUILIMHBI (MOYJIs1) U BUbI y4eOHOH padoThl

OO01mmas TpyI0eMKOCTh JUCIUTIINHBI COCTaBIsAeT 3 3a4eTHRIX equHuIl, 108 gacos.



Bunx yuebnoi paboThl Bcero wacoB /
3a4YCTHBIX € IUHHUILL

AyIHMTOpHBIC 3aHSITHS (Bcero) 36/1

B Tom uucie:

Jlexuuu 36/1

JlaboparopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATHUA

CamocrosiTenpHas padoTta (Bcero) 36/1
Buj npoMexxyTo4HOH arTectanuu (9K3aMeH ) 36/1
KonraktHas pabora (Bcero) 36/1
OO0u1asi TPy10€MKOCTH (Jacel/3a4eTHBIC STUHUIIBI) 108/3

5. Coaep:xkanue JUCHUNIHMHBI

5.1. Copnep:xaHue pa3/iesioB U TeMbl JMCHUIIIHHBI
Pa3zgen 1. BBenenue
Tema 1.1. [Ipenmer aucuunnunsl. CriiomHas cpesa.
Tema 1.2. YpaBuenuss MakcBemia. Juddepenuuanbias ¥ UHTErpaiibHas ¢gopma. ['paHuyHBIC
ycnoBus. Bekrop YmoBa-IloliHTHHTA.
Tema 1.3. YpaBHEHHsI MEXaHUKM CIUIOIIHBIX Cpeld. 3aKOH COXPAHEHHs MacChl. YpaBHEHUE
HENPEPBIBHOCTHU C YYETOM IIPUTOKA MACChl. 3aKOH COXpaHeHus uMmiyibca. [lepemennsie Ditnepa
u Jlarpamxka. CyOcTaHlMOHaNbHAs NPOM3BOJHAs. YpaBHEHHE OajaHca HHEPIUU. YpaBHEHUE
COCTOSIHMS.
Pa3zgen 2. YpaBHeHUsI MATHUTHOM THAPOAMHAMMUKHA
Tema 2.1. [Ipubnuxenne MarHuTHOW ruapoauHaMuku. Cucrema ypaBHEHUM MarHUTHOMN
rupoaruHamuku. KoncepBatusHast (popma 3anucu ypaBHEHHH.
Tema 2.2. HeagnabaTtndeckue MpOIECCH:  TEIUIONPOBOJHOCTh, BSI3KOCTh, AJIEKTPHUYECKOE
COINPOTHBIICHUE, PaJUALIMOHHBIE TOTEPH.
Tewma 2.3. YpaBuenue uHaykimu. MarautHoe yucio Peiinonbaca. UneansHas u HewaealbHas
cpena. Hecxumaemas cpena. Teopema Anb¢pBeHa. BMOpPOXEHHOCTh CHJIOBBIX JIMHUI B
uaeanbHoOi cpene. MarHuTHast cuioBas TpyOka. [IOTOK MarHUTHOro MOJs 4Yepe3 KUIKYHO
MIOBEPXHOCTb.
Tema 2.4. Cuctembl ~ ypaBHEHUW  WJI€aTbHOM, PE3UCTUBHONM W  XoJutoBckoit ~ MI/.
JIBYX>KUKOCTHAsI MarHUTHas ruipoauHaMuka. O0001eHHbli 3akoH OMa.
Pa3nes 3. MarnurocraTtuka
Tema 3.1. Ycnosus paBHOBecHs. Y paBHEHHE MarHUTHON THAPOCTATHKHU.
Tema 3.2. PaBHoBecHast cTpartuduuupoBanHas arMmocdepa. Mogens Ilapkepa coaHeuHOTO
BETpA.
Tema 3.3. [Ipocreiinye HUIMHAPUUECKHE PABHOBECHBIE KOHPUTYpalluu: O-MHY, Z-TTMHY.
Tema 3.4. beccunoBsle MarHuTHbIE KOHGUrypauu. [Tpubnmkenne noTeHIHaIbHOTO MOJIS.
Tema 3.5. [Tognepxka conHeunoro npotyoepaniia. Moaens Kunnenxana-I1lnrorepa.
Tema 3.6. PaBHOBecue B TOpouaibHbIX KOHGUrypanusx. YpasHenue ['paga-Illappanosa.
Pazgean 4. MI'/l BosiHBI
Tema 4.1. Mansle Bo3myueHus. JluHeapuzanus ypaBHEHUH WJEaJIbHOM MAarHUTHOMU
ruaponrHamMuku.  Ilnockue  BonHBL.  AJIb(BEHOBCKME W MarHUTO3BYKOBBIE — BOJIHBI.
Anb(pBEHOBCKas CKOPOCTb.
Tema 4.2. Ionsipable 1uarpaMMbl pa3zoBBIX U IPYIIIOBBIX CKOPOCTEH.
Tema 4.3. CnaGonenunelinslie 3pdextsl. Hennuenslit kacka.
Tema 4.4. MI'/] cieKTpOCKOIIHS U CEHCMOIIOTHA.
Paspnen S. PaspuiBbl




Tema 5.1. CnaOble 1 cuibHBIC pa3pbIBBI B HeaNbHOM Tasze. Knaccudukanus ciaaObix pa3pbIBOB.
DHTPONUNHBIN pa3pbiB. AJIBBEHOBCKUI pa3pbiB. BBICTPHIIT W MEIJICHHBI MarHUTO3BYKOBOM
pa3pbiB. JluarpamMma ckopocTeil pa3phiBa.

Tema 5.2. MI'l-pa3pbiBel  uAcaibHOW KUAKOCTH. CKadyoK BEJIWYMH Ha  pa3pbiBe.
TanrenunanbHbIi pa3pbiB. KoHTakTHBIN pa3pbiB. BpamaTensHbie win anb(hBEHOBCKHE Pa3phIBHI.
Tema 5.3. Y apasie BosiHBI. BOTHBI BKITIOUEHUS M BBIKIIOUEHUS. Y apHas aguadaTta. CTpyKTypa
ynapHoro (ppoHTa C y4ETOM JUCCHITAIIHU.

Pa3znen 6. MI'/l BoJIHBI B HEOTHOPOAHOM cpefie

Tema 6.1. IitazmeHHbBIH BOHOBOI. MOIBI TITA3MEHHOTO CIIOS U IIMJIMHIPA.

Tema 6.2. PezoHancHOE NOTJIOLICHHE.

Tema 6.3. Dddext nepememmBanus Pas.

Pa3znen 7. MI'/] HeycTOiUMBOCTH.

Tema 7.1. Knaccudukanus ruapoarnHaMHUECKUX HeycroiuuBocteil. HeycroitunBocts Panes-
Telnopa, HeyctoitunBocTh KenpBuHa-I enbmrodiblia.

Tema 7.2. Metonq wManblx KoneOaHuil. OHepreTudeckwii mnpuHOuI. HeycroitunBocTu
HWIMHIPUYECKUX MUHYEH. M3rulbHas u cocucouHas HEyCTOMYHUBOCTH.

Tema 7.3 HeycroifumBocTH B cpeie ¢ KOHEYHOM NPOBOJMMOCTHIO. Pe3ncTHUBHAs THUPHHT-
HEYCTOWYUBOCTb.

Paznen 8. MaruuTHoe nepecoeuHeHUe

Tema 8.1. DBoaronusa TOKOBOI'O CIIOS.

Tema 8.2. Mopaenbs MarHuTHOTO Tiepecoenuaenus Cpura-Ilapkepa.

Tewma 8.3. IIpoGiema OBICTPOro MAarHUTHOTO ITEPECOCTUHECHUSI.

5.2. Pa3nesibl JUCHUNIHHBI (MOIYJIs1) U BH/BI 3aHITHH

AyIUTOpHBIE 3aHATHUS CPC
Bcero
No Paznen HACOR
Jlexuuu |JIaGopatopusie|[Ipaktuueckue| CeMuHapbl
3aHATHUS 3aHATHUS
1. |BBenenune 6 2 4
YpaBHeHus
MarHuTHOM 12 6 6
THIPOIMHAMUKHU
3. |Marauroctaruka| 8 4 4
4. |MTI'Jl BoTHBI 8 4 4
5. |Pa3pbiBbI 8 4 4
6. [IMI'l BomHBI B
HEOJAHOPOJIHOMN 12 6 6
cpene
7o MEA- 14 | 6 8
HEYCTOMYMBOCTHU
8. |MaruutHoe 4 4
TIEPECOCTNHECHHE
9. |9Kk3aMeH 36
Htoro (4acoB) 108 36 36
Hroro (3.e.) 3




5.3. Pa3ennbl 1 TeMbl AUCHUILUIMHBI (MOYJIs1) M MEKTUCHUILIHHAPHBIE CBSI3H

NeNe pazmenoB w/munu TeM JTaHHON
No HaumenoBanue 0o0ecreurnBaeMbIX | IUCHUIUIMHBI,  HEOOXOIUMBIX IS
n/m | (MOCHEeIYIOMINX ) TUCIUTUTHH U TTPAKTHK HU3YyYCHUS 00ecreunBaeMbIX
(moceyrouX ) TUCITUTUINH
1 HccnenoBarensckas pabora Paznensr 1-8
5.4. IlepeyeHb JIEKUMOHHBIX 3aHATHH]
Ne No  pazpgena u Ttembl | HaumenoBsanue TpynoemkocTs | OLIeHOUHbIE
/0 | TUCHMILINHBI (MOJTYJIs) UCIIOJIB3YEMBIX (vacer) cpencraa
TEXHOJOTHI
1. Tempr 1.1-1.3 JICKITHS 2 YCTHBIA OITPOC
2. Tembr 2.1-2.4 JICKIIMS 6 YCTHBIN OITPOC
3. Tewmpr 3.1-3.6 JICKITHS 4 YCTHBIA OITPOC
4. Tewmbl 4.1-4.4 JIEKINS 4 YCTHBIA OIIPOC
5. Tewmsr 5.1-5.3 JICKIIMS 4 YCTHBIN OITPOC
6. Tems! 6.1-6.3 JIEKLIUSA 6 YCTHBIN OIPOC
7. Tewmsr 7.1-7.3 JICKITUS 6 YCTHBIN OIPOC
8. Temsr 8.1-8.3 JIEKLIUSA 4 YCTHBIN OIPOC
5.5. [lepeyeHb ceMUHAPCKHUX, MPAKTHYECKHUX 3aHATHH M J1a00PaATOPHBIX padoT
JlaHHBIN BUJ 3aHATUN HE IPELYCMOTPEH
5.6. TemaTuka 3a1aHuii J1JIs1 CAMOCTOATEJIbHOH PadoThI
Pazpen | Tema | Bua camocrostens 3ananue Pexomennyemas KomnuectBo
HOM paboTHI JuTepaTypa 4acoB
1 1.1 2, rnaBa 1, m. 1.1- 1
1.2
3,rmaBa 1, 1. 1.1
[ToBTOpUTH 4, rmapa 2
1.2 MaTepHan 1, rnaBa 1, m.1-2 1
1.3 JICKIIUH 110 2, rjiaBa 1, m 1.3 2
2 2.1 KOHCIIEKTaM 3, rjiaBa 1, m 1.2 1
2.2 JIEKIIN, 1, rnaBa 1, m. 4-5 1
2.3 npoananusuposa | 1, rasa 1, . 3 2
2.4 Th U 2,rnaBa 1,m. 1.4 2
3 3.1 Pabora ¢ BOCHpou3BecTd | 2, rmasa 3, 1. 3.1 2
KOHCIIEKTaMH
. MareMaTtudeckue | 4, rimaea 4, m. 4.6-
JeKUui, pabora ¢ > ’
SIHTepaTypOit BBIKJIQ/IKH, 4.8
32 JIOTIOJTHHTE 2, rmasa 3, 1. 3.2 2
4 4.1 MaTepuaJibl 1, tnaBa 2, . 1 2
JCKIUH 2, rmaBa 6, m. 6.1-
uHdopmanmen 6.2
u3 3, rnaBa 2, m. 2.1-
pEeKOMEHyEMON | 2.2
JUTEPaTyphI 4, rnasa 6, m. 6.1-
6.5
4.2 1, rmaBa 2, m. 2 2
5 5.1 1, rnasa 3, . 2-3 4




2, tnaBa 2, m. 2.1-
2.2
4,rnapa 6, 11. 6.6
6 6.1 1, rnaBa 3, . 1 2
2,rnapa 2, 1m. 2.5
6.2 1, rmaBa 4, 1. 1 2
2, rmaBa 5, m. 5.1-
5.2
6.3 1, rmaBa 4, 1. 2 2
2, tnaBa 5, n. 5.4,
5-6-5.7
7 7.1 2,tnaBa 4, 1. 4.1 2
5, tnasa 3, 1. 3.13
7.2 2, tnaBa 4, m. 4.2- 3
4.3
7.3 6, ri1aBa 6 3

5.7. MeToau4yeckune yKa3aHus 10 OPraHU3alHN CAMOCTOSITEIbHOI paGoThl CTYI€HTOB

Kaxnpiii Bua caMoCTOSITENbHOM pPaOOThl HAIpaBieH Ha 3aKpEIUICHUE U YIIIyOJICHHE

3HaHW, TOJYYCHHBIX BO BPEMs ayJJUTOPHBIX 3aHSITHH.
1) PaGoTa c KoHCTIEKTaMH JISKITHIT

CryzneHT NOBTOpsET COJAEp)KaHUE JIEKLUHU, UCIOJb3Yysl MaTepHualbl KOHCIIEKTa, B CIydae
HEOOXOJUMOCTH JIONOJHSET HuX HH(pOpMalued U3 PEKOMEHIYeMOH U JOINOJHUTEIbHON

JINTEPATYPBI.
2) Pabora ¢ nuteparypoii

CTyI[eHT OCBaMBACT MaTCpHall, Hpe,[[HaBHa‘IeHHBIfI IJisL CaMOCTOSTCIIBHOTO H3Y4YCHMUA,

UCITIONIb3YsI

PEKOMEHJIYyEMYI0 U JIOMOJIHUTEIbHYIO JIUTEPaTypy,

COCTABIIIET TOIPOOHBIH

KOHCIICKT TEMbI, aHAJIU3UPYCT U BOCIIPOU3BOJAUT HCO6XO,I[I/IMBIG MAaTEMATUYCCKHUEC BBIKJIAAKHU.

6. YueOHO-MeTOoqUYeCKOe U HH(POPMAIHOHHOE 00ecTieYeHUe TN CIUTIIMHBI

6.1. OcHoBHas TUTEpaTypa

ABTOp, Ha3BaHHWE, MECTO W3JIaHUS, H3JATEIbCTBO, ToJ wu3gaHus | KommuuectBo
yueOHOM U y4eOHO-METOIMYECKON JTUTEePaTyphl SK3EMILISIPOB
1. KynuxoBckuii A.T'., Jltobumos I'.A. MarautHas rugpoguHamuka. | Ob

M.: Jloroc, 2005.

(http://irbis.iszf.irk.ru):

HGOFpaHI/I‘ICHHLIﬁ JOCTYII

2. llonoun P.B., J[lemyukuit B.II. OcHOBbI MarHuTHOU

ruapoarHaMuku. M.: DHeproaromusaar, 1987.

3b
(http://irbis.iszf.irk.ru):
HCOFpaHI/I‘leHHHﬁ AOCTYII

3. Kupko, M.M. MarautHas rujapoauHamuka. CoBpeMeHHOe
BUJieHHE TpoOsieM. MockBa, MkeBck. PerymspHas u xaoTudeckas

JUHaMUKa, MoxeBckuit HHCTHUTYT KOMIIBIOTCPHBIX HCCIIeIOBaHUIM,
2013.

3b
(http://irbis.iszf.irk.ru):
HCOFpaHI/I‘{eHHHﬁ A0CTYII

4. epxmud [Ix. Kypc marmutHo#l ruaponmnamuku. M. MUP,
1967.

3b
(http://irbis.iszf.irk.ru):
HCOFpaHI/I‘{eHHHﬁ JOCTYII

5. AnbgeH I'., ®enpTxammap I'.-K. Kocmudeckas anexkTpoinHaMuka.
M.: MUP, 1967.

Ob
(http://irbis.iszf.irk.ru):
HEOI'PaHWYEHHBIN JOCTYI

6. Ilpuct D., @opbc T. MarHutHoe nepecoeTuHEHHE:

Ob



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/

MarHUTOTHIpPOAMHAMHUYECKass Teopuss u  npuiaokenwus.  M.: | (http://irbis.iszf.irk.ru):
OU3MATIINT, 2005. HEOI'PaHUYEHHBIN JOCTYI

6.2. lonoJiHUTeIbHAS JIUTEPaTypa

ABTOp, Ha3BaHHUE, MCCTO HU3JaHHsA, HU3OATCIbCTBO, I'0A HU3JaHHA KommuectBo

y4eOHOI 1 y4eOHO-METOJMUECKOM JTUTEPATyph SK3EMILISIPOB
1. Jlagmay JLA., Jlupmmn E.M. DnekrponuHamuka crjiomHbix | Ob
cpea. M.: Hayka, 1957. (http://irbis.iszf.irk.ru):

HEOI'PaHUYEHHBIN JOCTYI

2. Jlanpay JI.J1., Jlupmm E.M. I'uapoaunamuka. M.: Hayka, 1986. | Ob

(http://irbis.iszf.irk.ru):
HEOTPAaHUYEHHBIN TOCTYI

6.3. [IpodecconaibHbIe 6a3bl JaAHHBIX, HCIOJIb3YyeMble MPH OCYIeCTBJIEHUN

OﬁpaSOBaTeJIbHOFO npomecca mo JTMCuMIlJIMHE:

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

ApxuB HaOmoneHuit paguoactpodusmueckoir obceparopuun HNC3P CO PAH

(http://badary.iszf.irk.ru/)

baza maHHBIX MHOrOJETHUX HaOmromeHuii coiHeyHoil axtuBHocTH B ['AO PAH

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

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

Mexnynaponnas 6a3a manHbix HaOmoneHudt ConHua «BupryanbHas colHEYHas

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

Hayunast 6a3a qanusix Scopus (https://www.scopus.com)

Hayunbie naHHbie (Marepuanbl) wu3garenbctBa Cambridge University  Press

(http://www.cambridge.orq)

6.4. I/IH(I)OpMalII/IOHHbIe, I/[H(l)OpMaIII/IOHHO-CleaBO‘lHLIe CUCTEMBbI, HCII0Jb3YyEMbIEC

npu OCYIIeCTBJIEHUH 00pa3oBaTeILHOTO npouecca no

aucuumiaune: MapopmannonHo-cripaBoyHass uHpopmanus B 6ubimoreke MC3dD CO

PAH (http://irbis.iszf.irk.ru)

FOCY,Z[apCTBeHHaSI HY6HI/I‘{H3H HAaYYHO-TCXHUYCCKAA OononIMoTeKa Poccun

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

XKypnansr Amepukanckoro ¢usudeckoro obmectsa (http://publish.aps.org/)

Hay4Hasl 3JIeKTpoHHas 6ubnuoteka + Poccuiickuit Unnekc Hayunoro LutupoBanus

(https://elibrary.ru)

MC)K,HYHapOIlHHﬁ Karajor MW IIOMCKOBas CHCTEMaA IIO Hy6J’II/IKaLII/I$IM B oOJlacTu

acrpodmsukwu (http://adsabs.harvard.edu/abstract_service.html)

Omnaiin-karanor m3odpaxennit Connua ['enrossroep (https://helioviewer.org/)

MonuTtop conneunoit aktuBHoctH (https://www.solarmonitor.org)
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http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://ssrt.iszf.irk.ru/indexru.shtml
http://badary.iszf.irk.ru/
http://www.gaoran.ru/database/csa/
http://www.gaoran.ru/database/esai/
http://www.gaoran.ru/english/database/sd/index.htm
https://sdac.virtualsolar.org/cgi/search
https://www.scopus.com/
http://www.cambridge.org/
http://irbis.iszf.irk.ru/
http://www.gpntb.ru/
http://publish.aps.org/
https://elibrary.ru/
http://adsabs.harvard.edu/abstract_service.html
https://helioviewer.org/
https://www.solarmonitor.org/

e MexayHapoaHas cucTeMa HWHACKcUpoBaHusi nyonmkanuii Web of  Science

(http://webofknowledge.com)

e Hayunsie pecypcnl 3apybesknoro m3marenscTBa Elsevier B.V. — Freedom Collection

(https://www.elsevier.com)

6.4. lIporpaMmMHoe o0ecnieyeHue

[IporpamMmmHOe ObOecneueHHne, UCIOJIB3yeMOE IPHU OCYIIECTBICHUU 00pa30BaTEIbHOTO

mponecca 1o JUCIHUILINHE:

Ne | HaumenoBanue Kon- | O6ocHOBanue s | [dara Cpoxk aelictBus
IPOrPaMMHOTO BO MOJIb30BAHUS BbIJIA41 npasa
MPOAYKTa 1O (JIuuensus, dorosop, | uileH3UU MOJIb30BaHUS

CY€T, aKT WJIM UHOE)

1 | Microsoft Office 2010 |3 Homep JIunensuu | 30.01.2009 | 6Geccpouno
Russian Academic Microsoft47790919
OPEN 1 License No
Level

2 | Microsoft ~ Windows |5 Homep JIunensuu | 06.12.2010 | 6eccpouno
Professional 7 Russian Microsoft4 7771806
OPEN 1 License No
Level Legalization Get
Genuine

3 | 7-Zip 1 CB00OTHO 0eccpouHo

pacrpocTpaHsieTcs Ha
yenoBusx auneHzun GNU
LGPL

4 | Adobe Acrobat Reader |1 JIuieH3nOHHOE 0eccpouHo

DC corjlanieHue Ha
IPOrPaMMHOE
obecnieuenne Adobe.

5 | Mozilla Firefox 1 CB00OOTHO 0eccpouHO

pacmpocTpaHseTcs Ha

YCIOBUAX TPOMHOMN

JULEH3UN Mozilla

(MPL/GPL/LGPL).

6 | VLC Media player 1 CBo06oaHO 0eccpodHo

pacmpocTpaHseTcst Ha

yenoBusax nunensun GNU

GPL

7 | OnepanoHHas 6 cBOOO/THAS JTUIICH3US 6eccpodHo
cucrema Ubuntu

8 | ductpubyru Python | 6 CcBOOOAHAS TUIECH3US 6eccpoyHO
Anaconda

9 | Oducuseiii maker Libre |6 CBOOOIHAS JINLIEH3US 0eccpouHo
Office



http://webofknowledge.com/
https://www.elsevier.com/
https://ru.wikipedia.org/wiki/MPL
https://ru.wikipedia.org/wiki/GPL
https://ru.wikipedia.org/wiki/LGPL

7. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B yudebHOM mporecce HCIONB3YIOTCS MHTEPAKTUBHBIE (DOPMBI MPOBEJCHUS 3aHITUN B

dbopmMe Jieknuii ¢ pa3dopoM Kelic-3a1ad.

Ay,I[I/ITOpHBIe 3aHATUS TPOBOJATCA B HHTepaKTHBHOﬁ (bopMe C HCIIOJIB30BaHHUCM

MyJIbTUMEANMHOTO obOecniedueHus: (HOyTOyK, mpoekTop). [Ipe3eHTanuu mo3BoisitOT Ka4YeCTBEHHO

WITIOCTPUPOBATh AYyIUTOPHBIC 3aHATHA CXeMaMH, (OpMyliaMH, 4YepTeKaMu, PUCYHKaMHU U

CTPYKTYpUPOBAaTh MaTepuan 3aHATHS. OJCKTPOHHAs MPEe3eHTAlMs MO3BOJIIET OTOOpa3uTh

IMpOoHeCChbl B AMHAMHUKE, YTO YJIYUHIACT BOCIIPHUATUC MaTCpHaa.

CamocrosTenpHas pa60Ta BKJIFOYAET B ceOs:

L4 pa60Ta C KOHCIICKTaMHt HCKHHﬁ;

® CaMOCTOATCIBHOC IIPOBCACHUC HGO6XO,I[I/IMBIX AHAJIMTHYCCKUMX BBIKIAJOK  AJIA

MMOJIYYCHH OCHOBHBIX 3dKOHOB 1 ypaBHCHI/Iﬁ;

® U3YYCHHUC

H KOHCIICKTUPOBAHHC

T™eM JIs1  CaMOCTOATCIIBHOTO H3YUCHUA C

HCIIOJIb30BaHUEM OCHOBHOM U JIOTIOJIHUTEIIBHOM JIMTCPATYPbI;

e (opmynupoBaHue MPOOIEMHBIX BOMPOCOB MO MPOIJIEHHBIM TeMaM Juis pa3dbopa Ha

CECMHHapax.

[Ipy HEoOXOAMMOCTH B TPOLIECCE OCBOCHUS MaTepHaja aclupaHT MOXKET IMOIYYUTh

HHIUWBUAYAJIbHYIO KOHCYJIbTAOWIO Y IPCIOAABATCIIA.

8. MaTepuajibHO-TeXHUYECKOe o0ecnieyeHue TUCUMIIMHBI (MOTYJI51)

CnenmanbHble  HOMEIICHUS
UL TIPOBENCHUS  3aHATHI
JIEKIIMOHHOTO THIIA, 3aHSATUM
CEMHHApPCKOro THTIA,
TPYNIOBBIX u
VHIUBUyAJIbHBIX

KOHCYJIbTALIUH, TEKYILETo

KOHTPOJIA, OJId TPOBCACHHUA
HpOMC)KyTO‘-IHOfI aTTeCTalnu

Mebenpto Ha 10 mOCamoO4YHBIX MECT, JOCKOM MEJIOBOA,
TEXHUYECKHUMHU CPEICTBAMH OOyUYEHHsI, CIy)KalllUMHU  JUIS
npecTaBieHus yaeOHoM nH(opMauu OOJIBIION ayAUTOPUH:
npoekTop «Sanyo PROxtra PLC-XUT115»,

HOYTOYK «15,4" Toshiba Satellitey OEM Windows Vista Home
Basic

skpan Projecta Compact EL 240x240 MWS STD pa3aBuxHO#,
YcunurensElectroVoiceQ44-11

3BykoBoii mysneT SoundcraftSpirit M4
xosoHkHElectroVoiceEV-6.2T

MIOMEILEHUE
CaMOCTOSITENIbHOM pabOThI

TS

Mebensro Ha 6 mocamouHbix Mect, Cucremubiii Oyok Intel
Pentium 4 630, 3000 MHz (4 w.); Cuctemusrit 610k OctalCore
AMD FX-8350, 4000 MHz (1mr.), CuctemHbii 670K
QuadCorelntelCore i5-2500, 3700 MHz (1 wt.). MonuTop Acer
EB222Q (3 mrT.); Monutop Philips 223V5 (1 wt.); Monurtop
Belinea 101725 (1 mr.); Monutop LG E2251 (1 wmr.). C
HEOTPAaHWYEHHBIM JIOCTYIOM K cetu VIHTepHeT u B
DIIEKTPOHHYIO HH()OPMAITMOHHO- 00pa30BaTEIBHYIO CPEY.




9. KoHTpoOJIb Ka4yecTBa 0CBOCHHS IPOrPaMMBbl ACITHPAHTYPHI

Leab KOHTPOJSI — monydyeHHe HHGOPMAIMKM O pe3ysibTaTax OOY4YeHHs U CTENEHU HX
COOTBETCTBUS pe3yJibTaTaM 00y4YeHHU.

IlnanupyemMble pe3ybTaThl OCBOECHUS JUCITHNIMHBI

3HaTh:

® OCHOBHBIC MTOHATHUS U TEPMHUHBI TUCIUTIINHBI;

®  (GopMyTHUPOBKY OCHOBHBIX 3aKOHOB MarHUTHOW THIPOIMHAMUKY;

® TpaHMIIBI TPUMEHUMOCTH MarHUTOTUAPOIMHAMUYECKOTO TIOX0/Ia B PEIICHUE 3a/1a4 (PU3UKH
IJIa3MBIL;

® BHUJ YPAaBHCHH MarHUTHOW THAPOAMHAMUKH B PA3JIMYHBIX MPUOIMKCHUSX;

YMmerTn.

® [POAHATU3UPOBATH XAPAKTEPUCTHUKU HCCICTYEMON CpeIbl M HCCISNYeMOro Imporecca JUis
BBIOOPA ONTHMAIILHOTOONMCAHUS B PAMKaX MarHUTHOM THAPOMHAMUKH,

® OCYIIECTBJIATh IPAMOTHYIO IMOCTAHOBKY MAarHUTOTHJIPOJMHAMHYECKOW 3aJjaud U HaXOJIUTh
CIIOCOOBI €€ peIIcHUS;

Baanern.
® OCHOBHBIMH METOJIaMH HCCJICJOBAHMS IUIa3MEHHBIX CpeJ B MPUOJMKCHUH MarHUTHOM
TUAPOAVHAMUKMY,

¢  AITOpUTMaMHU PCHICHUA KJIFOYCBBIX 3a1a4 MarHUTHOM T'uaApOAMHAMUKH.

Texkymmii KOHTPOJIb

Texymuii KOHTPONb YCHEBAEMOCTH AaclHpaHTa, T.€. MPOBEpPKAa YCBOEHHUS Y4eOHOTO
MaTepualia, peryasipHO OCYIIECTBISAECTCS HA MPOTSIKEHUH ceMecTpa. TeKylnii KOHTPOJIb 3HAHUI
0o0y4JaroluXxcsi OpPraHu30BaH Kak YCTHBIA TPYIIOBOM oOmpoc B BUAe colOeceloBaHUA U
COBMECTHOTI'O PEIICHMs KeHc-3a/1a4

OueHo4YHbIE CPeCTBA IS OLEHKHU TEeKYIeH yCIeBaeMOCTH CTYAeHTOB

Xapakrepucruka OC 1151 o0ecniedeHMsl TEKyIero KOHTPOJIA 10 AUCHMILJIMHE

Paznen/ oC Copnepxanue 3a1aHus

Tema™

Paznener 1-8 cobeceJoBaHUE CoctaBuTh M OOCYIUTH Ha 3aHATUU NPOOJIIEMHBIE
BOIIPOCOB I10 H3YYEHHOMY pa3Jiely.

Paznensr 3,4, 6 Kelic-3a/1aua [To3HaKOMUTBCS C SBJICHUSAMH, H3y4aeMbIMH B

¢usuke CoJHIIAa U OKOJIO3EMHOTO KOCMHUYECKOTO
MPOCTPAHCTBA, MPUMEHUTh TEOPETUYECKUE 3HAHUS
JUISL ICCJIEIOBAHUS TAHHBIX MPOOIeM

Bonpocsl nu1s codecenoBanus

HazoBuTte ycrnoBust npuMeHeHHs MPUOIMKEHUSI MATHUTHON TUAPOANHAMUKY.

B uem pa3nuna Mexay nepemMeHHsIMH Jitsiepa u Jlarpanxa?

Kakue ypaBHEeHUS! BXOJAT B CUCTEMY YpaBHEHUI MAarHUTHOM TUAPOIMHAMUKH ?
Bnusinue cxxumaemocTtu cpenibl Ha popMy ypaBHEHUI MarHUTHOM TUAPOAMHAMUKH,
YCIIOBUE HEC)KUMAEMOCTH.

OObsicHUTE SBJIEHHE BMOPOKEHHOCTH MarHUTHBIX CUJIOBBIX JTUHUM.

Onumure KoHurypanuto 0-nuHYa, Z-NMUHYA.

HazoBure ycnoBue 6€ccuioBOro MarHUTHOTO MOJIS.

[TosicuuTe Qusmdeckuii cMbica BenuurH B ypaBHeHuu [ 'pana-Illappanosa.

e
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9. Kpurepun nogobus: pusmueckuit cMpIca yrcia PeifHonbaca, MarHUTHOTO YUCIIa
PentHonbaca, yucia ['aptmana.

10. HazoBHTE OCHOBHBIE XapaKTEPUCTUKN aTb(BEHOBCKUX U MAarHUTO3BYKOBBIX BOJH B
OJHOPOJHOM IIIa3Me.

11. Tlepeuncnaute OCHOBHBIE THIIBI CHIIBHBIX MI ' J[-pa3phIBoB.

12.Yem xapakTepusyeTcsi TAaHT€HIIMATBHBIN pa3pbIB,KOHTAKTHBINA pa3phIB,
BpalllaTeIbHbIA pa3pbiB?

13. Yo Takoe yaapHas BOJTHBI?

14. YcnoBus pa3BUTHs TUAPOIMHAMHUYECKIX HEYCTOMYMBOCTEH.

15. B 1em 3akiir04aeTcsi METO MaJIbIX KOJI€OaHUI IIPU UCCIIeIOBAHUN
HEYCTOMYMBOCTEN?

16. Kak npuMeHseTcs SHepreTHYeCKUuil MPUHIIUIL JTIsI UCCIIEA0OBAHUS
HEYCTOMYHUBOCTEN?

Temsbl 3a1aHUH 1J14 KeHc-3a1a4

1. Monenu nia3MeHHbIX KOHPUTYpaLHil, YaCTO UCIIOJIb3yEMbIE B COJTHEYHO-3€MHON
¢du3MKe: MUIMHAPUYECKHE KOHPUTYpaLUU, IETIH, MarHUTOC(HEPHI IIIAHET U JIp.

2. 3Be3nHbI BeTep, Monens [lapkepa.

3. Cunbnbie MI'J] pa3pbIBbI B KOCMHUECKOH TU1a3Me. Maruuronaysa.

HpOMe)KyTO'lHaﬂ aTrecranmus

[IpomexxyTounast arTecTalusi CTYACHTOB 10 JUCHUIUIMHE OCYIISCTBISETCS 10
OKOHYAHUIO TUCIUIUIMHBI, B BHJIE SK3aMEHAa B COOTBETCTBUH C rpaduKoM y4yeOHOro mpolecca.
[IpoBepka HamU4Msl KOHCIIEKTOB MO JMCIUIUIMHE SIBJISETCS TOMYCKOM K 3K3aMmeHy. B ciyuae
HAIUYUsl y4eOHOU 3a/I0JKEHHOCTH (TPOMYIICHHBIX 3aHATHI U (MJIM) HEBBITOJIHEHHBIX 3aaHUil),
CTYJCHT OTpabaThIBaCT MPOIMYIICHHBIC 3aHATHS U BHITIOTHSICT 3a/1aHUS.

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

Bonpocsl k 3k3aMeHy

VYpaHenust maruutHou runpoguHamMuku (MI'JD). 3akon Oma Ji1st MEeJIJIEHHBIX MPOIIECCOB.
YpaBHEHUs TUHAMMKHU IIPOBOISAIIEN KUIKOCTH.

Paznuunsle ¢popmsl 3anucu ypaBHeHnuit MI'/L.

WnTerpanbHas opma ypaBHEHHS HENPEPHIBHOCTU U YPABHEHUSI IBUKECHHUSI.

YpaBHeHME HHAYKIMY. BMOPOXEHHOCTE MarHUTHBIX CHJIOBBIX JIMHUU.

. JAuddy3usa MarauTHOrO NOJIS B HEMOJABUKHOM Tu1a3Me. OTHOCUTENbHAS POJIb KOHBEKIIMU U
T py3uu.

7. 3agauu MarHUTOCTATHUKH: OE€CCHIIOBbIE KOH(UTYpaluy, MMHY C OOPAIICHHBIM ITOJIEM.

8. 3ajmaun MarHUTOCTATUKU: PAaBHOBECHbIE TOpOUJaNbHbIE KOH(UTYpaluu, ypaBHeHHe [ paia-
[Mapanosa.

9. CranuoHapHble TeUEHUS BSI3KOM KUIKOCTH.

10. Kiraccuduranust mansix MI'JI-Bo3mytiennii. @a30Bbie U TPYIIIOBBIE CKOPOCTH.

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

12. TIpocteie MI'I-BOJHEL.

13. CunbHble pa3pbIBbl. [ paHn4HbIe yCIOBUS Ha pa3pbiBax. TaHreHIIMANbHBIN U BpaIlaTeIbHbIH
pa3pbIBHI.

14. VY napuble BonHbl. ['pann4HbIe ycnoBHs Ha ppoHTE. Y 1apHas aguadarta.

15. CrpykTypa ynapHoro ¢poHTa C YIETOM JTUCCUTIAIINH.

16. YcroitunBOCTH M 3BOJIIOLIMOHHOCTh YAApHBIX BOJIH.

17. TunponuHaMuuecKkue HEYCTOMYMBOCTH, PA3BUBAIOIIMECS HA TPAHUIIE CPEI.

18. MI'/I-HeycTOHYMBOCTH MTUHYEH.

ok wdE
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19. MarautHOE nIepecoeIMHeHUE.

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

LN~ wNE

ITocTpouts ycnoBue paBHOBecHs AJs O-nMHYA
ITocTpouTs ycii0BHE paBHOBECHS IS Z-IIMHYA
[TocTpouts ycnoBue paBHOBECHs AJIs IMHYA C OOPAIEHHBIM HOJIEM.
ITocTpouts pemenue ais tedeHus I'aprmana
IToctpouts pemenue ans teuenus Kysrra.
ITocTpouTh rpaHUYHbIE YCIOBUSA ISl TAHT€HIIMAIIBHOT'O pa3phbiBa
[TocTpouTh rpaHnYHbIE YCIOBHS ISl BpallaTEIbHOTO pa3phiBa
[TocTpouTh rpaHUYHBIC YCIOBUS Ha (PPOHTE YIapPHOI BOJIHBI.

OnenuBanue 00y4aromMUXCs MPOUCXOJUT C MCIIOJIb30BAaHUEM HOPMATHUBHBIX OLIEHOK Ha
9K3aMeHEe — 5 —OTJIIMYHO, 4-XOpOI1I0, 3-yJIOBIETBOPUTEIHHO, 2 —HEYAOBIETBOPUTEIHHO.
Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Kpurepun HIkana oueHnBanus
«OTJIHYHO» «XOpoIo» «YHAOBJICTBOPUT | «HEYI0BJIETBOP
eJIbHO» UTEJIbHO»
Baaaenue CBo00ogHO Bnaneer Penxo He BJIAJICET
crenuaJbHOI BJIaJIEET TEPMUHOJIOTHEN, | UCIOJIB3YET MPH | TEPMUHOJIOTHEN
TePMHHOJIOTHE | TEPMUHOJIOTHEN | Jenasi OIIMOKH; | OTBETe 0 Kypcy
i U3  pPAa3IMYHBIX | IPU  HEBEPHOM | TEPMUHBI,
pas3aenoB Kypca | ynoTpeOiIeHun MOJAMEHSIET OJJHU
caM MOXET UX | MOHATUS
WCIIPAaBUTH JIpYTrUMHU, HE
BCErja NOHMMAas
Pa3HUIIBI
I'yOuna u | Jlemonctpupyer | Xopoio OTtBeuaer He BJIaJIEET
MOJIHOTA IIPEKpacHOE BJIAJICET  BCEM | TOJIBKO Ha | TEOPETHUYECKUMU
3HAHMUSA 3HAHHE COJIEP/KAHUEM, KOHKPETHBIN OCHOBaMH Kypca
TeopeTUYeCKUX | IpeaMera, BUJUT BOIIPOC,
OCHOB Kypca COCIMHSS  MpH | B3aUMOCBS3H, COEJIUHSET
OTBETE€ 3HAHMS | MOXKET IIPOBECTU | 3HAHUS u3
u3 pasHBIX | aHAIM3 U T.[., HO | pa3HbIX
paszenos, HE BCETJa | pa3fenoB Kypca
no06aisis JiesaeT 9TO | TOJIBKO pu
KOMMEHTapHH, CaMOCTOSITENIbHO | HABOJSIINX
MIOSICHEHMS], 6e3 IIOMOIIH | BOIIPOCAx
000CHOBaHHUS JK3aMEHaTopa JK3aMEeHaTopa
Ymenue OTtBeuast Ha | Moxer C Tpynom | He MOXET
NPOWLIIOCTPUP | BONIPOC, MOXKET | MO00paTh MOJKET COOTHECTHU
0BaTh OBICTPO U | COOTBETCTBYIOII | COOTHECTHU TEOPETUYECKHE
TeopeTH4ecKuii | 6e3011MO04HO ne TpUMEPHI U3 | TEOPHUIO U | 3HaHHUS u
MaTepual MPOUJUTIOCTPUPO | UMEIOIIUXCA B | MPAKTUYECKUE MPaKTUYECKHE
npuMepaMu BaTh OTBET | Y4eOHBIX IIPUMEpBI U3 | IpUMEPHI
COOCTBEHHBIMU | MaTepHasiax y4eOHBIX
npuMepamMmu MaTepUasos;
MIPUMEPHI HE
BCEr/a
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IIpaBUJILHEBIC

J{UCKypCUBHbIE
yYMEHHus

JleMoHCTpHUpYET
pa3In4HbIC
bopmbl
MBICIIMTEIIbHOM
JICITEIILHOCTH
aHalIM3, CHHTE3,
CpaBHEHHUE,
o0o0ImeHne
T.1. Brnaneer
apryMeHTallueH,
IPaMOTHOM,
JIAKOHUYHOM,
JOCTYITHOM u
IMOHSTHOM
peybio.

IIpucyrcrByror
HEKOTOPbIE
(bopmbI
MBICITUTEIIEHOM
JIeSITSIILHOCTU
aHaJaWu3, CHUHTE3,
CpaBHEHUE,
000011IeHE U
T.A.  Xopouas
apryMeHTalus,
YETKOCTb,
JIAKOHUYHOCTh
OTBCTOB.

C TPYAOM
MIPUMEHSIOTCS
HEKOTOpPBIC
dhopmbl
MBICIIMTEIbHOM
JIeSITEIbHOCTH .
aHalIM3, CHUHTE3,
CpaBHEHUE,
0000menne  u
T.II. Ciabas
apryMeHTaIus,
HapyIlIeHHas
JIOTHKA
OTBETE,
0/1HOOOpa3HbIE
dhopmbl
M3JI0KEHUS
MBICIICH.

pu

He MOJKET
MIPUMEHUTH
bopmbl
MBICITATEIIbHON
JICSITECILHOCTH
aHaJIu3, CHHTE3,
CpaBHEHHUE,
000011eHNE u
T.JI.

OtcyTcTBYyeT
apryMeHTaIus,
JIOTHUKa npu
OTBETE.
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