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I. Heau v 3a1a4u TUCHUIIMHBI (MOLYJIs1)

[Tporpamma pazpaboTaHa B COOTBETCTBHH C OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMOii TI0 HaIpaBJie-
Huto moarotoBku 03.04.02 - «Puznkay, 1o NpoQuIT0 TOATOTOBKU «ACTPOQHU3NKA BBICOKHX SHEPTHII»
npeaHa3zHaueHa s odecriedeHus kypea « usznka MaraHuTochepsn», H3y4aeMoro CTyJJeHTaMH B Tede-
HHE BTOPOT'O CEMECTpa.

OcHOBHas yenb Kypca — 1aTh CTy/I€HTaM OCHOBHBIE IPEJICTABICHUS O IUIa3Me OJIMKHETO0 KOCMO-

Cca, €€ CBOMCTBAX U METOJIax €€ U3yUYCHHUS.
JIns mocTHKEHUs TaHHOM 1M TIOCTaBJICHbI 3a0auu.
® U3YYUTh OCHOBHBIE IOHATHS (PH3HKH OKOJIO3EMHOM (MarHUTOC(HEPHO#) IIa3MBblI;
® TI03HAKOMHUTBHCSI C OCHOBHBIMHU METOJIaMH UCCIICOBAaHUH, IPUMECHIEMBIMH B (DU3UKE OKOJIO-

3eMHO# (MarHuToC(HEepHOM) IITa3MBl.

1. MecTo qucuuniaunabl (MoayJisi) B crpykrype OIIOII BO

JuctmumHa «Pu3uKa MarHuToc(eps» BXOIUT B 4acTh, GOPMHUPYEMYIO YYaCTHUKAMH 00pa-
3oBateNbHbIX cooTHomeHu, 6oka b1 OIIOII mo nanpasnenuto 03.04.02 ®dusuka, ABISIETCS TUCIH-
IUTMHOM 10 BBIOOPY M U3y4aeTcsi MaruCTpaHTaMu B 2 CEMECTpe.
I11. TpeGoBaHusi K pe3yJIbTaTaM 0CBOCHUS TMCHUIIIMHbI
[Tporecc n3yueHws TUCIUILIMHBI HANIpaBJieH Ha GOpMUPOBaHUE cienyromux komnerenuii: 1TK-1.
(cormacao ®I'OC MoAroTOBKM MarkCTpOB IO HANpaBieHUIO “Dusuka”):

- CnocoOeH KCrob30BaTh acTpodu3nueckre METoIbl B HayuHbIX uccnenoBanusx (ITK-1).
B pesynbrare u3ydeHus AUCHUILTUHBI Kypca « Pu3rka MarHutoceps» CTYJEHT JOJKEH:
3name:

® CBOHCTBAa Fr€OMarHUTHOTO TIOJIS;

® OCHOBHbIE CBOMCTBA IJIa3Mbl COJTHEUHOTO BETPA;

® MEXaHM3MBI IepecoeIMHEHHS B J000BOI 00JaCTH MarHUTOC(EpsI;

® CTPYKTYpy MarHMTHOTO MOJISI MAarHUTOC(EPHI;

® CBOHCTBa MarHUTOC(hEpHOH MIa3Mbl;

® MEXaHHM3MBI M CBOMCTBAa KOHBEKIIHH TUIa3MEI,

® MEXaHHW3MBI HarpeBa M YCKOPEHHsI YaCTUI] B MArHUTOC(EPHOU TUIa3Me;

® CTpOEHHE U CBOMCTBA KOJIbLIEBOTO TOKA;

e TJ00aNbHYIO0 CUCTEMY JJIEKTPHUUECKUX TOKOB B MAarHUTOC(HEPHOI I1a3Me;

® CBOHCTBA MPOAOJIBHBIX TOKOB;

® [POLIECCHI B3aUMOCHCTBUS MArHUTOC(HEPHONH U HOHOC(HEPHOM TIIa3MBbl,

Ymemos:



® [IPUMCHATH IMOJIYUCHHBIC 3HAHUA IJI1 HHTCPIIPETAllN (1)1431/1%01(1/1)( IIponeccoB B KOCMHUYEC-

CKOH ILIa3Me;

® T10JIb30BAThCS OCHOBHBIMH (POpMyamMu (PU3UKU KOCMUYECKON TJIa3MBl.

Bnaoemov, umems npeocmaenenue

® 0 CTPYKType MarHuTochepsl;

e 0 Mpolieccax, MIPOUCXOIAIINX B MarHUTOC(Epe

® 0 Ha3eMHbBIX U KOCMHYECKHX METOJIaX SKCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS OKOJIO3EMHOM

I1J1a3MBI.

IV. Coaepsxkanue M CTPYKTYpa JMCHUILIMHBI (MOAYJIST)

Bcero ua- CemecTpsl
Buj yueoHoii paboThI coB / 3a-
YeTHBIX 3
€TMHHIL
AyauTopHbIe 3aHATHS (BCEro) 42 42
B ToMm uucne: - - - - -
Jlexuu 18/0,5 18
[Tpaktuueckue 3ansatus (I113) 18/0,5 18
U3 nux npakmuueckas noo2omoska 18 18
JlaGopatopusbie pabotsl (JIP)
KCP 6/0,11 6
CamocrosiTeibHas padoTa (Bcero) 73 73
B ToM uucne: - - - - -
PacuetrHo-rpaduueckre paboTsl
Pemrenne 3agau 73 73
Bun npoMexxyTodHO# atTecTanuu (3a4eTt, IJK3aMeH) 23/0,7 23
OO6m1ast Tpy10€MKOCTh qachl 144 144
3a4YE€THBIC €IUHUIIBL 4 4
KonrakTtHasi pabora (Bcero) 48 48
KOumponw 4 4
Koncynomayuu 2 2




4.1. Copep:xaHue IUCUMILIMHBI, CTPYKTYPHPOBAaHHOE [0 TeMaM, ¢ YKa3aHUeM BH/I0B y4eOHBIX

3aHATHI 1 OTBCACHHOI'0O HA HUX KOJHYECTBA aKAACMHUYICCKUX YaCcoB

Ne HaumenoBanue | HaumenoBanne | Bupabl 3aHsaTHl B 4acax
| pasaena TEMBI Jlexu. | IIpakt. | Cemun | JIa6. CPC | Bceeroc
3aH. 3aH.
1. T'EOMAT - I'eomaruutHoOE
HUTHOE [10- | 1o1€ 2 2 8 12
JIE
2. COJIHEYHBIM | Conueunsiii Be-
3. I'EOMAT - T'eomaruutHas
HUTHAS TIO- | OJOCTb B COJI-
HEYHOM BETpE
JIOCTb B 2 2 8 12
COJIHEHHOM
BETPE
4, YJIAPHAA Y napHas BoiHa
BOJIHA M TIE- | ¥ MEPEXOHOMN
. clion
PEXO/JHOM 2 2 8 12
CJION
S. OJIEKTPHUYE- | Dnektpudeckoe
CKOE IIOJIE U I10JIC U KOHBCK-
1S IUIa3MBI B
KOHBEKNMA Maraurocgepe 2 5 8 12
ITJTASMBI B
MATHUTO-
CODEPE
6. YCKOPEHME | Yckopenune da-
YACTHII B |cmuil B TUIa3-
MEHHOM CJI0€
ITJTASMEH- 1 1 8 10
HOM CJIOE
7. KOJIBIIEBOM | KonblLieBoii TOK
TOK 1 1 8 10
8. [TPOOJIBHBIE | [TpogonsHbIe
TOKH 1 1 4 6
CKUE TOKU
9. I[NOJIIPHBIE [lonspusle cus-
CUSHUA HUA 1 1 4 6
10. | MATHUTO- Marautocdep-
Pep- | 5 2 5 | 9

Has cyo0ypst




COEPHAA
CYBbYPA
11 | OKCIIEPU- OKcnepuMeH-
MEHTAJIb- TAJIBbHBIC MCTO-
Il MCCIIEIOBA-
HBIE METOZbI | L0 varmuro- 5 5 4 g
HCCJIEJIOBA- | cepst
HUsA MAT'HU-
TOCOEPBI
4.2. IlepeyeHb JeKIMOHHBIX 3aHATHI
Ne Ne paznena u Tembl nuc- | HaumenoBanue ucnonssy- | Tpyno- | Ouenounsie | Dop-
n/m UUTUTHHBI (MOIYJIS) €MbBIX TEXHOJIOTUI eM- CpelacTBa | Mupye-
KOCTb MBIC
(dachr) KOMITE-
TEHITUU
1 2 3 4 ) 6
1. I'eomaraurHoe noie 2 [IpuBenensl I11IK1
2. | ConHeyHblii BeTEp 2 BIll [K1
Nudopmannmonnas nexims
3. | 'eomarauTHas MOJOCTh B | C JIEMEHTAaMU JIEKIIMH- 2
COJIHEYHOM BETpE BHU3yaJIU3aIluU
4. | YnapHas BoJiHA U Iiepe- 2
XOIHOM CJIOU
5. | DnexkTpuueckoe mnoie u
KOHBEKLUS I1J1a3Mbl B Hpobemuas TeKiust 24
MarHuTocdepe
6. | Yckopenue dactui B 1 1K1
TJIA3MEHHOM CJI0€
7. | Konbuesoii Tox WndopManroHHas JeKIus 1 TIK1
8. | IlposonbHbIe SIEKTPUYC- | ¢ 5yeneHTAMH JICKITHH- 1
CKHE TOKH
9. | [MonsapHble CUSAHUSA BU3yann3aluu 1
10. | MaraurocdepHast  cy0- 2
Oyps
11. | OxcnepuMeHTalIbHbIE [IpoGnemHuas nexuus
METO/bl  HCCIEIOBAHUS 2
MarHuTochepbl

4.3. Conep:xaHue y4eOHOIro MaTepHuaJia

1. 'EOMAI'HUTHOE IIOJIE

1.1. Mexanusm ounamo 8 3emHom siope.

1.2. 'eomacHumuoe none 6 OUNOIbHOM NPUOIUINCEHULL.

1.3. Cepepuueckuii capmoHudeckull AHAIU3 2eOMACHUMHO20 NOJIA.




2. COJIHEYHbBIH BETEP
2.1. Qusuyeckull Mexanusm ucmedeHus: COJIHeYH020 6empd.
2.2. Ceoticmea conHeuHo20 6empa.
2.3. Meosicnnanemnoe maznumuoe noJe.
3. TEOMAI'HUTHAA 110JIOCTh B COJIHEYHOM BETPE
3.1. Cneocmeue meopemvl BMOPOICEHHOCMU OISl NPOYECca HAMeKaHUs COTHEeYHO20 8empa Ha
MazHumocagepy.
3.2. I'panuya nnazma — macnumuoe noe.
3.3. Mexanuueckoe pasHogecue Ha eparuye macHumocgepul u ee 2106a1vHas gopma.
3.4. Mexanuueckoe pasHogecue X60cma MazHumocgepul U nia3MeHHbll C1OU.
4. VIIAPHAA BOJIHA U ITEPEXOHOM CJIOH
4.1. Yoapnvle 6onnbl 6 2aze u niazme.
4.2. Yoapuas eonna 6 conneunom empe, omouieouids om macHumocgepul.
4.3. Csoticmea niasmul U MAZHUMHO20 NOJISL 8 NEPEXOOHOM Clloe.
5. DJIEKTPUYECKOE I1OJIE U KOHBEKLUA TTVIA3MbI B MATHUTOCDEPE
5.1. Ilepecoedunenue macHumuozo nojs 6 106060t oonacmu npu wwxcHom MMII.
5.2. Ilepecoedunernue npu npouzgonbHom Hanpagienuu MMII.
5.3. Keasusszxoe gzaumooeticmeue.
5.4. Dnexmpuueckoe none ympo-eeuep u en100a1bHAs KAPMUHA KOHBEKYUU.
5.5. Kopomayus naazmocghepwt u ee gpopma.
6. VCKOPEHUE YACTHL] B IIVIA3BMEHHOM CJIOE
6.1. Koneexyus niasmol 8 N1a3MeHHOM CJl0€ U ee HAZPes.
6.2. Pacuem mownocmu Hazpesa u MaKCUMAnbHOU IHEPSUU YACTIUY.
6.3. Bruanue 21eKmpuiecko20 u MazHumHo20 opetigha Ha 08udiceHUue blCOKOIHEPUUHBIX
yacmuy,.
7. KOJIBLIEBOH TOK
7.1. Baudicnas yacms naa3mMeHHo20 €05 — KOJbYeGOU MOK.
7.2. [leudcenue yacmuy konvyeso2o moka. Konvyegoi snekmpuyeckuii mox.
7.3. HonocghepHule uomnsvl 6 Konbyesom moxe.
7.4. Mexanuzmvi nomepv yacmuy KOibye6020 MoKd.

7.5. Mazcnumnoe none konvyesoeco moxka. @opmyna llapxkepa — eccrepa.
7.6. Dy - sapuayuu.

7.7. Paouayuonnvie nosca.

8. IIPO/]OJIBHBIE SJIEKTPUYECKHE TOKH



9. IIOJIAIPHBIE CHAHHA

11.

8.1. Bo3nukHoseHue 21eKkmpuiecko20 noJjisi 8 MA2HUMHOU J108YUIKe.

8.2. IlpooonvHule snekmpuyeckue nos 8 macnumocgepe.

8.3. IlpooonvHvie moku 30u 1 u 2.

8.4. /lsoiinoti anekmpuyeckutl Clot U yCKOpeHue 4acmuy.

9.1. Mopgonozus cusnuii. A6popanvhwiii 08a.

9.2. Mexanuzmul ceeueHus 8 NOJIAIPHBIX CUSHUSLX.

9.3. Qughghysnvie cuanus u kpacrhvie oyeu.

9.4. AspopanvHbvie cnokolinvie 0yeu.

10. MATHUTOCDEPHAA CYEBYPA

10.1. Ycunenue xonsexyuu u noocomosumenvhas ¢aza cyooypu.

10.2. Dusuueckuti mexanuzm nepecoeouHeHUs 8 Xeocme MacHUmocgepul.

10.3. Kapmuna cyb66ypesoeo 3puvisa 6 macnumocgepe. Muxpocyboypu.

10.4. Cucmema anekmpuyeckux moxog cyooypu.

10.5. Cyb66yps 6 nonsApHbIX CUSHUSIX.

10.4. Bapuayuu macnumno2o noJs.

10.5. Boccmanosumenvuas ¢aza cyooypu.

10.6. Peaxyus macHumocgepvl Ha CONHEYHYI0 BCHBIUKY.

10.7. Kocmuueckas nozooa.

OKCIHEPUMEHTAJIBHBIE METO/IbI UCCJIEJOBAHUA MATHUTOC®PEPHI

11.1. I'nobanvuas nazemuan macHumomempuyecxkas cucmema MHTEPMAT'HET.

11.2. Jlokanvuvie MacHUmMoOMempuiyecKue cenu 6blCOK020 paspeuileHusl.

11.3. Paoapwi nekocepeHmMHO20 pacCestus.

11.4. Memoowl uccnedosarnusi NOAAPHLIX CUAHULL.

11.5. Kocmuueckue annapamui.

11.6. Muccuu CLUSTER u THEMIS.

4.3.1. llepeyeHb CeMHUHAPCKUX, IPAKTHYECKUX 3aHITHI U J1a00paTOPHBIX padoT

Ne Ne paznena m TeMbl HanmeHnoBaHne ceMMHapOB, Tpy- | Ouenounsie | Popmupy-
n/n JUCLUIUIMHBL (MO- | MPaKTHMYECKUX M J1a0OpaTopHbIX | AOCM- |  cpencTBa €MbI€ KOM-
Ty J1s1) pabor KOCTh MeTeHINH
(dacen)
1 2 3 4 5 6
1. 1.2. T'eomarHutHOE 1. BoIBOT OCHOBHBIX (hOpMYJT Pewenue 3a-
IOJA€ B JHMIIOJIBEHOM JUIIOJIBHOTO MarHUTHOTO TOJS. Aad, KOH-
NPUOTMKEHHUH. 4 TPOJIbHASI pa-

0oTa, yCTHBIN
01poc




2. 3.3. MexaHu4yecKoe 1. BeIBOoA U peliieHne ypaBHe- Pewenue 3a-
paBHOBECHC Ha TIpa- HUS U1 OPMBI MarHurocge- Aad, KOH-
HHIIE MarHuTochepsl DBL TpoIbHas pa-
noce ?2621\)}[1’}‘3’1 2. PaBHOBecHe CHJI ra30KHHE- gﬁ;i’cycmbm K1
opma. 3.4. Mexa-
bop TUYECKOI'0, MArHUTHOTO JaB-
HHYECKOE paBHOBE- .
JICHUM U HATSKEHUS CUIIOBBIX
CHe XBOCTa MarHHUTO- .
chepsl W TITA3MeH- JUHUI B XBOCTE MarHuTocge-
HBIH CITOH. PBL.
3. 5.4. Dnekrpudeckoe 1. BeiBox U pelieHue ypaBHe- Pewenue 3a-
noiae yTpo-BeHep H HUS 71 IMHAK TOKAa MarHuTo- Aat, KOH-
rnobanpHas KapTHHA cpepHOI KOHBEKIIMH C yIETOM "épOHBHaﬂ pa-
0Ta, YCTHBIN
gOSHBeKHHI%‘ 1071 yTPO-BeYep U MO0 KOpo- onpoc
S. opoTauus TaIun.
mrazMochepsl U ee
dopma.
4., 7.2. JlBwxkeHue ua- 1. BeiBox 1 pelieHne ypaBHe- Pemrenue 3a-
CTHIl  KOJBLEBOIO HUS JBUKCHHS BBICOKOIHED- Aat, KOH-
I TpOJIbHas pa-
Toka.  Konblesoit THYHBIX YACTHII C YYETOM JJICK- 613Ta yCT}E,Iﬁ
AIEKTPUYECKHUI TOK. )
P TPUYECKOTO U MAarHUTHOTO ompoc
IpeiidoB.
5. | 11.1. I'moGaneHas 1. Metoasl 06pabOTKU U aHa- Pemrenne 3a-
Ha3CMHasx  MarHuTo- JIM3a MarHUTOTPamMM. Aat, KOH-
MeTpHYecKas CHCTe- TpobHAs pa-
ma  UHTEPMAT- bora, ycTHbIi
HET ormpoc
4.3.2. TlepeyeHb TeM (BOMPOCOB), BHIHOCMMBIX HA CaAMOCTOSITEIbHOE W3yYeHHE CTYAeHTaAMHU
paMKax camocTositeabHol padorsl (CPC)
Pexomenny- | Konnue-
No Bua camocTosiTens- Y
e Tema HOM DAGOTLL 3ananue eMas JuTepa- | CTBO Ya-
' P Typa COB
1. Bce TeMbl Perienue 3agau Perutes camocTos- Bcs pekomen- 73

3ajaqy

TCJIBHO AOMAIIHIOIO

Jtyemast JTUTe-
patypa

4.4. MeTonnueckue yKa3aHus 10 OPraHU3alMU CAMOCTOSITeIbHON PadoThl CTYIeHTOB

CITOCOOHOCTEH U YMEHUA CaMOCTOATEIIBHO 2106I)IBaTI) 3HaHUA U3 pas3JIMYHbIX HCTOYHHUKOB, CUCTEMATH-

K coBpeMeHHOMY crienanucTy oOLIECTBO MPEAbIBISET JOCTATOYHO HMIMPOKUIN MEepeUeHb Tpe-
O0oBaHMIi, Cpey KOTOPHIX HEMAaJOBa)XHOE 3HAUEHHE MMEET HAJM4Me y BBITYCKHHUKOB OIpE/EIeHHBIX

3UpOBaTh MOJYUYEHHYI0 MH(POPMAIINIO, JaBaTh OLEHKY KOHKPETHOW (uHaHCOBOM cutyauuu. dopmu-
pOBaHME TAKOI0 YMEHMsI IPOUCXOIUT B TEUEHHE BCETO MepHoa 00yUeHHs Yepe3 yuyacTUe CTYJACHTOB B

MPAKTUUYCCKUX 3aHATUAX, BBIITOJIHCHHUC KOHTPOJIBHBIX 3aﬂaHHﬁ 1 TCCTOB, HAIMCAHNEC KYPCOBBIX U BbI-

MyCKHBIX KBaIM(UKAIMOHHBIX paboT. [lpu sTom camocTosdTenbHas paboTa CTYIAEHTOB UrpaeT pelia-
IOLIYIO POJIb B XOZI€ BCETO Y4eOHOro mpoliecca.
CaMocTosiTenbHast paboTa peanu3yercs:
1) HemnocpeacTBEHHO B POLIECCE ayAUTOPHBIX 3aHATHIA, IPU BBIMIOJIHCHUHU MPAKTUIECKUX padoT

" pCIICHUHU 3a/1a4.
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2) B koHTakTe ¢ npenoaBaTeieM BHE PAMOK PaCIUCaHHs - HA KOHCYJIBTALUSIX [0 YYeOHBIM BO-
mpocam, B X0J1€ TBOPUYECKUX KOHTAKTOB, IPH JMKBUAALUH 3a10J’KEHHOCTEH, TPH BHITIOJIHEHUH
VHIUBHUIy ATBHBIX 3aJaHUH U T.1.

3) B OubGnmoteke, 1oMa, B OOIIEKUTHH, Ha Kaepe MPH BHITOJHEHUH CTYACHTOM y4eOHBIX U
TBOPYECKHX 3a/1a4.

['paHu1IbI MEXTy STUMH BUIAMU PA0OT TOCTaTOYHO PA3MBITHI, & CAMU BUIBI CAMOCTOSITEIHHOM
paboThI mepecekaroTcs. Takum 00pa3oM, CaMOCTOATENLHOM padoTa CTYJCHTOB MOXKET OBITh KaK B
ayJIUTOpUH, TaK U BHE €€.

4.5. [IlpumepHasi TeMaTHKA KYPCOBBIX padoT (MpoeKTOB) (IpH HAJTHYMM)
Pedepatst HE TperyCMOTpPEHBI.
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V. Yue6Ho-MeTOoquYecKOe U HMH(OPMALIMOHHOE o0ecniedeHne JUCHUNINMHBI (MOTYJIs)

OCHOBHAs Tumepamypa

1) Myp3un, B. C. Acrpodusuka kocmuueckux jyueit [Tekcr] : yued. mocobue aist By3oB / B. C.
Myp3un. - Mocksa : Jloroc, 2007. - 487 c. ; Her. - (Knaccuueckuii yHUBEPCUTETCKUN y4eO-
HUK). - Pexxum nocryna: 3bC "Pykont". - Heorpanuu. nocrym. - ISBN 978-5-98704-171-6

2) Cunerosckuii, C. U. Kocmuueckue HEHTPUHO BBICOKHMX DHEPrHil [DICKTPOHHBIA pecypc] :
yueb. mocobue / C. U. Cunerosckuii. - OBK. - Upkyrck : U3n-Bo UT'Y, 2009. - Pexxum gocty-
na: DU3 "bubnuorex". - Heorpanuy. goctyi.

00NnoIHUMEeNbHASL TUMepamypa

4)

5)

6)

1) Conneuno-3emuas usuka [Tekct] : c0. Hayu. Tp. / Poc. akan. Hayk, Cub. ota-uue, UH-T coi-
HeyHo-3eMHOM usukuy; pen. I'. A. XKepebuos. - HoBocubupck : M3a-so CO PAH, 1963. -
Beim. 24 (137). - 2013. - 88 ¢. — (1 3K3).

2) Comneuno-3emHast ¢pusuka [Tekcr] : c6. Hayd. Tp. / Poc. akan. Hayk, Cub. ota-uue, MH-T con-
HeuHOo-3eMHOM (u3uku; pea. I'. A. XKepebuos. - HoBocubupck : U3a-so CO PAH, 1963. - 29
cM.  Bpim. 25 (138). - 2014. - 56 c. — (1 3K3).

3) Conneuyno-3emuas ¢usuka [Texct] : Hayd. xypHan / Poc. akan. wayk, Cub. orta-ume, UH-T
conmHeuHo-3eMHoM pusuky; pen. I'. A. XKepebnos. - M. : Undpa-M, 2014. -29 cm. T. 1, Ne 1.
- 2015. - 121 c. — (1 7x3).

Conneuno-3emHas ¢usuka : c6. Hayd. Tp./ Poc. akan. Hayk, Cubupckoe ota-uue, MIH-T cONH.-3eM.

¢usuky; [pen. I'. A. Kepebuor]. — HoBocubupck: M3n-8o CO PAH, 2011. — Bem. 17 (130): Cra-

ThU TOJTOTOBJICHBI HAa OCHOBE JOKJIAJ0B, MpPEACTAaBICHHbIX Ha Bcepoccuiickoil koHpepeHInu

"ConneuHo-3emHast ¢usuka", nocpsmenHoil 50-neruto cozpanus UC3® CO PAH. Upkyrck, 28

utoHs - 1 mronsa 2010 r.. — 2011, — 192 ¢. — (1 3x3).

Marnos, N.®. Mexanu3zmbl kocMuueckoro usnydenus [Teker] : yue6. mocodue / . @. Maros ;

[Tymunckuii roc. yH-T, Poc. akan. Hayk, ®u3. un-t um. [1. H. Jle6enea, Actpokocm. ientp, Ily-

HIMHCKAsT paJiioacTpoHOM. oOcepBaTopus. - M. : JIubpokom, 2010. - 158 c. ; 22 cm. - bubnuorp.:

c. 143. - ISBN 978-5-397-01333-8. — (1 3k3).

KommekcHas u mbuteBas miasma. M3 mabopatopun B kocmoc [Teker] : mep. ¢ anri. / pex.: B. E.

®opros, I'. E. Mopowin. - M. : @usmarnut, 2012. - 443 c. : wi., uB. ui. ; 24 cMm. - bubnuorp. B

KoHIle TjaB. - Ilpeam. ykas.: c. 439-443. - Tlep. u3a. : Complex and Dusty Plasmas. From

Laboratory to Space. - Boca, 2010. - ISBN 978-5-9221-1432-5. — (1 3k3).

%QW e Fp Aty %
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0) nepuoouueckue u30anusl

- HCT HCO6XOI[I/IMOCTI/I.

B) CHUCOK ABMOPCKUX MEMOOUUeCKUX papabomox

1. B cucreme obpasoBareiapHoro nopraisa UI'Y (http://educa.isu.ru/) pasmemieHbl METOIUYECKHE
MaTepyalibl U 3aJaHus 110 JAHHOMY KypCYy.

2) 6azvl OAHHBIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCHEMbl

e Hayunas snexrponnas oubnuorexa eELIBRARY.RU, 6onee 10 momHOTEKCTOBBIX BEp-

CUH Hay4HBIX )KYPHAJIOB 10 TEMaTUKE Kypca

e B cucreme obpazoBarenpHoro nopraina UI'Y (http://educa.isu.ru/) pa3merieHsl METOAM-

YCCKUEC MAaTCpUajibl U 3aaHUA 110 I[aHHOﬁ JUCHUIIIINHE.

e HudopmanronHas cucrema JOCTyMa K POCCUMCKUM (PU3NYECKUM KypHajIaM U 00630pam

BUHUTU (http://www.Viniti.ru)

e DOUY3 «bUBJIMOTEX» HTTPS://ISU.BIBLIOTECH.RU/
e DObC «JIAHb» HTTP://E.LANBOOK.COM/

e DOBC «PYKOHT» HTTP://RUCONT.RU

e DBC «<AMBYKC» HTTP://IBOOKS.RU

e ApxwuB HayuHbIx xypHamoB JSSTOR (http://www.jstor.org)

V1. MatepuajibHO-TeXHU4YECKOE 0O0ecredeHue TUCHUIIIMHBI (MOTYJIA)

6.1. YueOHo-12a00paTopHOe 000pya0BaHueE:

Jlnist mpoBeeHUs MPAKTUIECKUX 3aHATUH B KaUECTBE JIEMOHCTPAIIMOHHOTO 00OPYIOBAHUS HC-
MOJIB3yeTCsl MEeJIoBasi ocka. HarmsHoCTh oOecriednBaeTcsl MyTeM HM300pakeHHs CXeM, AHarpaMm U
¢dopmyn ¢ nomotrsio Mena. Mcrnonb3oBanue riao0albHOM KOMIBIOTEPHONW CETH MO3BOJISIET 00€CIeUnTh
JIOCTYNHOCTh VIHTEpHET-PeCcypCcoB U peain30BaTh CAMOCTOSTENbHYIO paboTy CTYJEHTOB, B X0/1€ KOTO-
pOii OHM MOTY BBIYMTBHIBATH HAYYHBIC CTAThU MO TeMaM Kypca. Ha JeKIHsx MOryT HCIOJIb30BaThCs
MmysbTUMenuitHbie cpenctBa: mpoekrop (CASIO XJ-A241), mepenocHoit skpan (Classic Solution,
T195x195/1IMW-LU/B), HOoyTOyk Lenovo B590. Ha dakynbrere mMeeTcs KOMIBIOTEPH3UPOBAHHAS
ayIUTOpHS, IpeTHa3HAYCHHAs JJISl CAMOCTOSTEIBHOM PaOOTHI.

Marepuaipl: Hay4HbIE CTATbU H MOHOTPA(HH U3 PELIEH3UPYEMBIX JKYPHAIOB, PACCMATPUBAIOIIUE CO-
BpPEMEHHBIE MIOXObI M UCCIIEA0BaHMs B 001acT (U3UKHU OIMIKHET0 KocMoca.

6.2. IlporpammHoe obecnieueHue:

MuHuManbHBIH HA0Op MpOTrpaMM, HEOOXOIWUMBIN TSI JEMOHCTpAIlMU TPE3CHTAIMi, CTaHIapTHHIC
cpencrBa Windows st noctyna B IHTEpHET M YTEeHUsI SJIEKTPOHHBIX BEpCUl cTaTell 1 MOHOTpaduil.


http://educa.isu.ru/
http://educa.isu.ru/
http://www.viniti.ru/
http://ibooks.ru/
http://www.jstor.org/
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6.3. TexHnueckue u 3J1eKTPOHHbIE CPEACTBA:
Bo BpeMA 3aHATUN AJI TTOSAACHCHUS MOCTABJIICHHBIX B IMPAKTUYCCKUX 3aJaHHUAX CTYACHTaAM [C-

MOHCTPUPYIOTCSI Ha 3KpaHe JONOJIHUTENbHbIE U BCIIOMOTaTelIbHbIE MaTepualibl (IIpe3eHTal|H, TpHUMe-
PBl TUIIMYHBIX CXEM, TUIIOBbIE XapaKTEPUCTUKH). B kauecTBe 1EMOHCTPALIMOHHOTO 00OPY/I0BAHUS UC-
MOJIb3yeTCsl MEJoBasi Jocka. HarmsaHocTe obecreunBaeTcsl myTeM HM300paskeHHsl CXeM, AMarpaMm U

(hopMyJI C TOMOIIIBIO METIa.

VIl. O6pa3oBaTeibHbIE TEXHOJIOTHH

3aauu U3J10KEHUS U U3YUYEHUsI TUCLUILIMHBI pealln3yloTCs B CIeyomuX popMax Jes-
TEJBHOCTH:

e JIeKIIMH, HAIICJICHHBIC HA MOJyYeHHEe HEOOX0IMMOW NHPOPMAIIUH, U €€ UCTIOIh30BAHUE
MIPU PEUICHUU TPAKTUYECKUX 33]1a4;

® MNpaKTHYeCKHUe 3aHSTHS, HATIPABJICHHBIC HA AaKTHBHU3AIIHIO TO3HABATEIBHOM JCATEIIEHOCTH
CTY/ICHTOB U TIPUOOPETEHHSI UMU HABBIKOB PEILICHHSI TPAKTHYECKUX M MTPOOJIEMHBIX 33]1ay;

® KOHCYJbTAUMH — ©KEHEICITBHO JUUTSI BCEX KEJAIOMINX CTYIEHTOB;

® CcaMOCTOfITeJIbHAsi BHeayJAUTOPHasi padoTa HampaBieHa Ha MPUOOPETEHUE HABHIKOB Ca-
MOCTOSITEIBHOTO PElIeHUs 3a7a4 M0 TUCITUTUINHE;

® TeKYyU[Hil KOHTPOJIb 32 JIEATEIbHOCTHIO CTYIEHTOB OCYIIECTBISIETCS HA JIEKIMOHHBIX U

MPAKTUYCCKUX 3aHATUAX B BUAC CAMOCTOATCIbHBIX pa60T

VIIl. OueHouynble MaTepHaJIbl AJ TEKYLIEro KOHTPOJISI M IPOMEKYTOYHON aTTecTalluu

®onp oneHouHbIx cpenctB (POC) mpeacTaBieH B MPHIOKEHHH.

8.1.1. OueHouHbIe CPEeACTBA I BXOAHOT'O KOHTPOJIS

st u3ydeHus: JTaHHOTO Kypca CTYICHT JIOJDKEH 3HATh OCHOBBI (DM3UKU U UHPOPMATUKH, YMETh
MOJIb30BaThCSl CTAHIAPTHBIMU MMOMCKOBBIMU cepBUcaMu ceTh MHTepHeT. BXOMHOW KOHTPOIL 3HAHHM
HE IPOBOJIUATCS.

8.1.2. OeHOYHbIEe CPEACTBA TEKYLIET0 KOHTPOJISA
JlanHasi qucHMIUIMHA OOecreynBaeT I1aBHBIM oOpa3oMm (opmupoBaHue MpodeccHOHATBHBIX KOMIIe-

TeHIUH (yKa3aHbl BbllIe) OyAyIIUX MarucTpoB.
Texymuii KOHTPOJIb yCIIEBAEMOCTH MArMCTPAaHTOB OCYILECTBIISIETCS 110 CIEAYIOIUM KPUTEPUSIM OLle-
HUBAHMS YPOBHSI IPHUOOPETEHHBIX KOMIETCHIIUH !
1) IToporoBblii ypoBeHb:
- (3HaHme) maet onpeesCHUs] OCHOBHBIX MOHATHI

- BOCIIPOM3BOJHT OCHOBHBIEC (pu3nueckue (GpakTol, uaeu
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- pacmo3HaeT pU3nIEeCKrue OOBEKTHI
- 3HAEeT OCHOBHBIC METO/IbI PEIICHNUs TUIIOBBIX 3a/1a4 U yMEET UX MPUMEHSITh Ha MpaK-
THKE
- (ymeHnue) ymeeT paboTaTh CO CIIPAaBOYHOM JINTEPATYPO
- HCIOJIBb3YyeT MpHUOOPHI, YKa3aHHbIE B OMUCAHUU JTAOOPATOPHOM (MM MPaKTHUYECKOH)
paboThI
- YMEET MPE/CTaBIATh PE3yJIbTaThl CBOCH pabOTHI
- (BnajgeHuWe) BiaJeeT TCPMUHOJOTHCH MPEIMETHON 001aCTH 3HAHUS
- crmocoOeH KOPPEKTHO MPEICTaBUTh 3HAHUSI B MaTeMaTUYeCKOil popme
2) ba3oBblii ypoBeHb
- (3HaHMe) IOHUMAET CBSI3U MEKIY Pa3IUUYHBIMUA GU3NICCKUMHU TMTOHITUIMHU
- WMeEeT IpeJCTaBIeHNe O (PU3NIECKUX MOAECIISAX MPOIECCOB
- apryMeHTHpYET BbIOOp METOa pElIeHUs 3a/1a4H; COCTABIISET IUIAH PEIICHUs 3aa4n
- rpaduyuecKku WLTIOCTPUPYET 3a7auy
- (ymeHHe) caMOCTOSITEIBHO MOJJOMPACT U TOTOBUT ISl AKCIIEPUMEHTA HE00X0IMMOe 000pYH0-
BaHHE
- MpPUMEHSET METO/bI PEIICHHs 33/1a4 B HE3HAKOMBIX CUTYaIlUsX;
- yMeeT KOpPPEKTHO BBIpaXKaTh M apryMEHTHPOBAHHO OOOCHOBBIBATH TMOJOKEHUS
MpEeAMETHOM 00J1acTU 3HAHUS
- (Bn1ajgeHWe) KPUTHUYECKU OCMBICIUBACT MOJyUYCHHbBIC 3HAHUS
- CcIOCOOEH KOPPEKTHO MPEeICTaBUTh 3HAHUSI B MaTeMaTUYeCKOil popme
- KOMIIETEHTEH B pPa3NIMYHbIX CUTYyalUIX (paboTa B MEKIUCIUILUIMHAPHON KOMaH/IE)
- BJIQJICET pa3HbIMU cllIOcOOaMU MpecTaBieHus Gpu3nyeckoil nHpopmanuu
3) Bbicokuii ypoBeHb
- (3HaHHe) (paKTHUCCKU M TEOPETUUCCKH 3HACT MaTepUal Kypca B Mpeienax 00JacTu UCCIIeIO0-
BaHU C TOHUMaHUEM TPaHUI] MPUMEHUMOCTH (3HAHUS TITyOOKHE, BCECTOPOHHUE)
- (yMeHme) TBOPYECKH MOIXOAUT K PEIICHUIO (GU3NUECKUX 3a/1a4 (KaK TEOPETHUECKUX, TAK
MPAKTUYECKHX )
- yMeeT a0CTparupoBaTh MPOOJIEMBI, ¢ KOTOPHIMU CTAJIKHUBAETCS MPHU PEIICHUH pa3-
JUYHBIX 33]1a4;
- (BIameHMe) MOXKET CAaMOCTOSITEILHO OLICHUBATH PE3YJIbTAThl CBOCH pabOThI;
- CHocOOeH COBEPIICHCTBOBATH NEUCTBHE PaOOTHI, UCXOAS M3 COOCTBEHHOW OIIEHKH
pe3yIbTaTOB

- coOJI01aeT HOPMBI JIUTEPATYPHOTO S3bIKa, TPE0OIaIaeT HAYYHBIN CTUIIb U3TIOKCHUS
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IIpumep mpakTUIECKOTro 3aJaHus

YCTHO:

3AJJAHHE 1 Konbyeeoii mok u e2o MacHumHoe noJie

1. HBI/I)KGHI/IC 3apsKCHHBIX YaCTUL B AUIIOJIBHOM ITI0JIC.

2. MexaHu3MBbl IOTEPh YaCTHUI] KOJBIIEBOTO TOKA.

3. JluHamuKa KOJBIIEBOTO TOKA B TCUCHUE CYOOypH.

INNCBMEHHO:
1. Brruncaute pacTBOp KOHyca MOTEPh YaCTHI] KOJIBIIEBOTO TOKA HA IKBATOPE, CUMTAs,
YTO TEPSAIOTCS TOJIBKO T€ YACTHUIIbI, KOTOPHIE JOCTUTAIOT HOHOC(HEPHI.
2. Breruncnuts nepuon apeiigosoro o6opoTa BOKpyr 3emiid 4acTullbl ¢ 3Hepruen 50
K9B, HaXosIelcs Ha opoute paguycoM 5 Re B 9KBaTOpUaTbHON TIIOCKOCTH.
3. BbIYMCINTE KUHETHUYECKYIO 3HEPIUI0 KOJBLIEBOIO TOKA, CO3AAIOIIEr0 BapHALIUIO

D, =100 y.

IIpuMepHLIN COUCOK YCTHEIX BOIIPOCOB:

1.

2
3.
4

o

10.
11.
12.
13.
14.
15.

['eomeTpust IUMOIBHOTO MAarHUTHOTO MOJIA.

BekoBble Bapraliuy reOMarHuTHOTO TTOJIS.

[TapameTtps! conreunoro Betpa 1 MMII Ha opOute 3emiu.

PaBHOBECHE TMHAMUYECKOTO 1aBJIEHUS COJIHEYHOIO BETPA U IABJIEHUS MATHUTHOTO IMO-
711 MarHuToCcepsl Ha MarHUTOMAY3€.

[TomiepevHbIit TOK XBOCTa MATHUTOC(EPHI.

JBr>KeHME YacTUI] B MATHUTHOM I10J1€. MarHuTHBI MOMEHT YaCTHUIIbl, TUPOYACTOTA U
JTAPMOPOBCKUH paaunyc.

OcHoBHbIE TIOJIOKeHUS Teopun Cripaiitepa o0TeKaHUsT MarHUTOC(EPHI.

Mogenp [JaHX1 KOHBEKIHUH TUIA3MBI.

DnekTpuyueckoe noje B Maruutochepe npu Bocrounom MMII.

Mopnenb kouBekmu Akchopaa u XaifHca.

Hpetlid 1 yckopeHue yacTHIl MIa3MEHHOTO CIIOSL.

JIBr>KEHME BBICOKOOHETMYHBIX YACTHUI] B 36MHOM MAarHUTHOM JIOBYIIKE.

[Tutu-yrnosast nudy3ust ¥ BEICHITIAHUS YaCTHUI] KOJIBIIEBOTO TOKA.

['eokopoHa ropsiuYMx HEUTPaATbHBIX ATOMOB.

SKBaTOpI/IaHBHaSI JACIIPECCUA TrCOMAarHuTHOI'O I10JIA.



16

16. IlpuuymHa BO3HUKHOBEHHS MPOJIOJIBHOTO 3JIEKTPUIECKOTO MOJIS.

17. TopmoxeHHe BHICOKOIHEPTUYHBIX YaCTHUI] B aTMocepe.

18. ABpopanbHBIN OBaJ — MPOEKIHUS TUIA3MEHHOTO CIIOSL.

19. TloaroroBurenbHasi, B3pbIBHAS U BOCCTAHOBUTENbHAS (a3bl cyOOypH.
20. Cy00ypeBast fMHAMUKA MOJISPHBIX CUSHUMN.

21. Cy00ypeBast TOKOBasi CHCTEMa U Bapyuallud T€OMarHUTHOTO TTOJIS.

22. T'eoMarHUTHBIC MyJIbCALIUU.

23. Bumsnue cyO0ypb Ha CIIyTHUKOBBIE CUCTEMBI.

24. HazeMHble MATHUTOMETPUYECKHE CETH.

25. MeTto/sl Uccie0BaHus MAarHUTOC(Eephl KOCMUYECKUMU arapaTamH.

26. Pesymnprarel muccuit CLUSTER u THEMIS.

8.1.3. OueHouHble cpeacTBa Uil IPOMEKYTOUHON aTTecTaluu

Kpurepun oneHOK 3HAHU UTOTOBOI0 KOHTPOJIA MATUCTPOB

OmneHka cTeneHn cOPMHUPOBAHHOCTH KOMIIETEHIIMK OYyIIEr0 MarucTpa OCHOBBIBACTCS KOHKPETHO-
CTbIO U IMOJIHOTOM OTBETOB MaruCTpaHTa IpPU BBIOJHEHUU 33JaHUM M YIPa)KHEHUH UTOTOBOTO KOH-
TpoJist 3HaHUH. J{oMONHUTEIBHBIE BOIIPOCH M MX YHCIIO OIMPEeIIsieTCs] HEOOXOMMOCTbIO 00BEKTUBHOM
OLICHKOW ypOBHSI OCBOEHHS MarucTpaHTa U3y4aeMoi IUCLHUIIINHBI.

Onenka "OTJIMYHO" BeIcTaBIsieTCS MarucTpaHTy, KOTOPBIA TNTyOOKO YCBOMJI BECh MPOTPaMMHBIN
MaTepua, CUepIbIBaIOIIE, OCIEI0BaTENbHO U JJOTHYECKH €r0 U3JIaraeT, TECHO yBSA3bIBAET TEOPHIO C
npakTUKoi. [Ipu 3TOM He 3aTpyJHsETCs ¢ OTBETOM P BUIOM3MEHEHUH 3a/1aHusl, CBOOOAHO CIpaBIIs-
eTcs C 3ajjayaMM B NMPaKTHUECKUX paboTax, MOKa3bIBaeT OCBEIOMJICHHOCTh B 3HAHUU OCHOBHOMU U J10-
MIOJIHUTENIBHON JIUTEPATypbl, HOPMAaTUBHBIX JOKYMEHTOB, TPAMOTHO OOOCHOBBIBAET MPUHATHIE pelle-
HUSL

Onenka "XOPOIIO" BeicTaBIs€TCS MarucTpy, KOTOPHIN TBEPIO 3HAET IIPOrPaMMHBIN MaTepuall, rpa-
MOTHO M IO CYILIECTBY €T0 M3JIaraeT, He JOIyCKas CyIIECTBEHHBIX HETOYHOCTEN B OTBETAaX Ha BOIPO-
Chl, YMEJIO MPUMEHSET TEOPETUUECKHE MOJIOKEHHSI PU PEIICHUU MPAKTHUYECKUX BOIPOCOB U 33JaHUM,
BJIa/Ie€T HEOOXOAMMBIMU HaBbIKAMH U MPUEMAaMH UX BBITOJHEHUS.

Onenka "YJIOBJIETBOPUTEJIBHO" BbIcTaBisieTCSl MarucTpy, KOTOPbIA OCBOMJI KJIFOUEBBIE pa3/ieibl
OCHOBHOI'O Marepuaia, B Ipeeaax KOHCIEKTA JIEKIMH, HO HE YCBOWJI OCTaJbHBIE Pa3/ieibl IPOrpaM-
MBI AMCHUUIUINHBI, HEJJOCTATOYHO O3HAKOMMJICSI ¢ OCHOBHON M HOPMATHUBHOM JINTEPATYpOH MO TUCIH-
IUTMHE, JIOMyCKAaeT HETOYHOCTH, HEOCTaTOYHO MpaBUIbHbIE ()OPMYIMPOBKH, HAPYILIECHHs MOCIIE10BaA-
TEJIBHOCTHU B U3JI0)KEHNUHU ITPOIrPaMMHOI0 MaTepuaia U OLIyLIaeT 3aTPyAHEHNUS B BBIIIOJIHEHUU IIPAKTH-

4ecKux padoT.
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Ouenka "HEYIOBJIETBOPUTEJIBHO" BricTaBiS€TCS MarucTpy, KOTOPbIA HE MOXKET OTBETUTh HA
KJIFOUEBbIE BOIIPOCHI IPOrPAMMHOT0 MaTepuana, AOMyCKaeT CYIIECTBEHHbIE OMMUOKH, ¢ OOJIBIINMU 3a-

TPYAHCHUAMH U OIIMOKAMH BEITIOHSET MPAKTUYCCKUC 3aJaHUS.

IIpuMepHBIN CIMCOK BOIPOCOB K DK3aMEHY.

1) MexaHu3M JUHAMO B 36MHOM SIJIpe.

2) T'eomarHUTHOE I0JIC B TUIIOJIBHOM MPHUOJIMIKCHHH.

3) Cdepuueckuii rapMOHHYESCKHI aHATU3 T€OMArHUTHOTO ITOJIS.

4) ®Ouznveckuii MexaHU3M UCTEUEHUS! COTHEYHOTO BETpa.

5) CaoiicTBa COIHEUHOTO BeTpa. MEXIUIaHETHOE MATHUTHOE TOJIE.

6) CrencrBue TeOpeMbl BMOPOKEHHOCTH JUIS ITPOIlecca HATEKaHUs COJTHEYHOTO BETpa Ha
marauTocgepy. ['panuna miasmMa — MarHuTHOE TI0JIE.

7) MexaHuyeckoe paBHOBECHE Ha MPaHHIIE MATHUTOCQEPHI U ee riodanbHas popma.

8) MexaHnuyeckoe paBHOBECHE XBOCTa MarHUTOC(HEPhI U MIa3MEHHbIH CIIOM.

9) VYnapHble BOJIHBI B Ta3e U IU1a3Me. Y JapHasi BOJIHA B COJTHEYHOM BETPE, OTOIIEAIIAS OT
MarHuTocQepsl.

10) CgoiicTBa m1a3Mbl 1 MATHUTHOT'O TOJISL B IEPEXOJHOM CIIOE.

11) IlepecoennHeHre MarHUTHOTO MOJs B 1000BOM 001actu npu roskHoM MMII. Ilepecoenu-
HEHME TIPU TPOU3BOJIbHOM HarpasiieHuu MMII.

12) KBa3uBsi3KOe B3aMMO/ICHCTBHE.

13) DnekTprueckoe Mmoie yTpo-Beuep u riodalibHas KapTUHA KOHBEKIIUH.

14) Kopotarnus mna3mochepsl 1 ee Gpopma.

15) KonBekuws mia3msl B INIa3MEHHOM CJIOE M €€ HarpeB. PacueT MOIHOCTH HarpeBa U MakK-
CHMAJIbHOM YHEPTUH YACTHII.

16) BnusiHME AIEKTPUYECKOro ¥ MarHUTHOTO Apeiida Ha IBMKEHUE BEICOKOIHEPTUYHBIX Yac-
THII.

17) BnwxHsS 9acTh MIIa3MEHHOTO CJIOS — KOJIBIIEBOM TOK. J[BMKEHHME 4acTHUIl KOJIBIIEBOTO TO-
ka. KoablieBoil 2JIEKTpUYECKUI TOK.

18) HoHocdepHbie HOHBI B KOJIBIIEBOM TOKE.

19) MexaHu3MbI TOTEPh YACTHUI] KOJIBIICBOTO TOKA.
20) MaruauTtHOe ToJ1e KonblieBoro Toka. ®opmyia [apkepa — Jleccnepa. DSt - BapualluH.

21) PanumanuoHHbIE mosica.
22) BO03HHKHOBEHHE JIEKTPUIECCKOTO TOJISI B MArHUTHO# JoBYyIKe. [Ipo1osbHbIe 3JeKTpHYe-

CKHe€ T10JIs1 B MarHuTocdepe.
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23) IIpomonbHble TOKK 30H 1 1 2.

24) JIBOMHOM 3JICKTPUIECKUI CIIOM U YCKOPEHHE YaCTHII.

25) Mopdonorus cusiHuiA. ABpOpaIbHBIN OBaJl.

26) MexaHH3MbI CBEUCHHS B TIOJIIPHBIX CUSHHSX.

27) Juddy3Hble CUSHAS U KpaCHBIE TyTd. ABpOpalibHbIE CIIOKOMHBIC TYTH.

28) YcwieHrne KOHBEKIIMH | IMOATOTOBUTEIbHAs (ha3a cyooypH.

29) dusnuecKuii MEXaHNU3M MEPECOCAMHEHUS B XBOCTE MAarHUTOC(EPHI.

30) Kaptuna cy00ypeBoro B3pbiBa B Marautocgepe. Mukpocy00ypu.

31) Cucrema 3JeKTPHUECKUX TOKOB CYyOOypH.

32) Cy00ypst B OJISIPHBIX CHSHUMSIX.

33) Bapwuaruu MarHuTHOTO TIOJISL.

34) BoccranoBuTenbHas (asza cyo0ypH.

35) Peaxkiust MarHuTOC(Ephl HAa COTHEYHYIO BCIIBIIIKY.

36) Kocmuueckas moroja.

37) I'moGanpHast HazeMHast MarauTomerpudeckas cuctema MHTEPMATHET. JlokansHbie
MarHUTOMETPUYECKHE CETH BBICOKOTO Pa3peIieHusl.

38) Pamapbl HEKOTEPEHTHOTO PACCESHHUSL.

39) MeToabl UCCeTIOBAHUS MOMSPHBIX CHSHHUIA.

40) Kocmuueckue anmnapathl. Muccuun CLUSTER u THEMIS.

IIpuMmep TecTOBBLIX 3aJaHUH NJIs NPOBEPKH C(POPMHPOBAHHOCTH KOMIIETEHUMH, YKAa3aHHBIX
Bbime 1.I11:

1. Kakue gpaxmopul npusoosm k opetighy 3apsdiceHHbIX uacmuy 60kpye 3emau?
a) Hasnenue niazmol
b) I'paouenm mooyns macnummnozo nons
C) KpususHa cunoevix TUHUL MACHUMHOO NOJISL
d) X epaduenm moodynsi MacHumMHO20 NOJISL, U KPUBUSHA CULOBHIX JIUHULL MACHUMHO20 NOJISL

2. Kaxoii cnou ammocghepvr 3emnu pacnonazaemces eviuie 6ce2o?
a) Cmpamocgepa
b) Tepmocgepa
C) Mesocgepa
d) Tponocghepa

3. Umo maxoe sx30cghepa
a) Cuoti ammocghepwi, 20e MONHCHO npeHedpeub CMOJIKHOBEHUAMU YACMUY
b) Cnout ammocghepui, 20e epaduenm memnepamypuvl Hanpaeien 6 cmopony om 3emau
C) Cuoti ammocghepwi, 20e cKopocmsb 6empa npesvluLaent CKOPOCHb 36YKa
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d) Crou ammocgepol, 20e kKonyenmpayus Kax3co020 IEMEHMA 3a6UCUM OM BbLCOMbL CE0-
UM cobCmeeHHbIM 00pPa30M

4. Ilpu xaxux ycnosusx 6 KOCMU4ecKkou niame pazeusaemcs Heycmoudusocms Kenveuna-
Tenvmeonvya?
a) [lrasmennoe dasnenue pesKo YMEeHbUaemcst ¢ paccmosiHuem om 3emiu
b) B nnazme umeemces nyuox evicoxosnepeuunvix uacmuy
C) B naasme umeiomesi 06a meyeHust ¢ pe3Ko PasiudHbIMU CKOPOCHAMU NO PA3Hble CHOPO-
Hbl 2PAHUYDbL
d) @yuxyus pacnpeoenenus wacmuy s611emcst HEMAKCEENI08CKOU

5. Om uezo 3asucum ckopocms opetigha 6 s1eKmpuueckom noie?
a) Tonbko om Genrudunbl DNEKMPULECKO20 NS
b) U om senruuunvt snekmpuuecko2o noas, u om 3HaKa 3apsoda Yacmuybl
C) Tonbko om Gerudunbl HNEKMPULECKO20 NOJIs
d) U om senuuunvl snexmpuuecko2o nojs, u Om 3HAKA 3apsaoa Yacmuybvl, U Om SHepeuu
yacmuybl, U Om 2paoueHma 0ase1eHuUs: Naa3mbol

6. Dnexmpuueckuii Mok 8 uoHocgepe:
a) Hanpasnen 6 Cmopomy s1eKkmpuiecko2o nojs
b) Hanpasnen nepnenouxynapno k anekmpuseckomy noiuwo
9 Hanpasnen noo y2nom K snekmpuieckomy nouio, e paguuim 90°
d) Hanpasnenue moxa ne c853aH0 ¢ HANPABGIEHUEM INEKMPULECKO20 NOLS

Pa3paboTunk:

Jouent UT'Y, K.db.-M.H. JLIO., KnumMymikua

ITporpamma paccMoTpeHa Ha 3acefaHuu kadeapsl oOmiel u kocMuueckoit puszuku UT'Y
«_15 » _mapra 2023 T.

ITpotokon Ne _8 , 3aB. kadenpoit @- B.JI. ITanepHsIii

Hacrosimmass mporpamMmma He Mo:KeT ObITh BOCIpPOHM3BeJdeHAa HU B Kakoii (popme 0Oe3 mpeaBapu-

TeJIbHOI'0 MMCbMEHHOTI0 pa3pelieHns kKadeapbi-pa3padoTunKka NPOrpaMMbl.



