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I. Heau v 3212494 TUCHUNJIMHBI (MOZYJIs1)

[Tporpamma pa3paboTaHa B COOTBETCTBHH C OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMOi 1o
HanpasieHuto noarotosku 03.04.02 — ¢pusuka, npoduis « Actpodusnka BEICOKUX SHEPT UL,
npenHazHaueHa Juis ooecrneueHus Kypea «dusnka noHochepb», H3y4aeMOro MarucTpaHTaMu B
TEYEHHE MIEPBOrO CEMECTPa.

e OCHOBHas ye/1p Kypca — 1aTh MAaruCTPaHTaM OCHOBHBIE MTPECTABICHHS O
XapaKTepUCTHKaX HOHOC(EPHI 3eMIIM U METOAAX €€ U3yUCHHUS.

JIns nOCTHKEHUS JTaHHOM LEIU TOCTAaBIICHbI 3a0auu’

e [lonyyeHue U OCBOCHHE COBPEMEHHBIX 3HAHHI O CTPYKType HOHOC(HEPHI U 0 PUINYECKUX
nporieccax, KOHTPOJIHPYIONINX €€ COCTOSIHIE U H3MEHYHBOCTD.

e (O3HaKOMIIEHHE C METO/IaMU OMMCAHMS U MAaTEMATHYECKOTO MOJICIIUPOBAHHUSI POIIECCOB B
nonocgepe 3emin.

e [IpuBHTHE HABHIKOB BBHIMOJHEHHS MH)XCHEPHBIX PACUETOB HA KOMITBIOTEPE OCHOBHBIX Xa-

pPaKTEpHUCTUK BepXHel atMocdepbl U HOHOCHEPHI.

1. MecTo qucuunauabl (MoayJsi) B crpykrype OIIOII BO
Huctmumna «®Pu3nka HOHOC(EpPh» BXOTUT B BapHATUBHYIO YacCTh HPOTPAMMBI IO
Hanpasienuio 03.04.02 — "®uszuka", npoduis «AcTpodusnka BHICOKHX YHEPTHI», U N3yUaCTCS
MarucTpaHTaMu B IEPBOM CeMecTpe Kak 0a3zoBasi Uil KOMILJIEKCHOTO M3y4eHUs (U3UKU OKOJIO-

3€MHOI'0 KOCMHUYECKOI'0 IMMTPOCTPAHCTBA.

I11. TpeGoBaHusi K pe3yJbTaTaM 0CBOCHUS TMCHUIIIMHbI
[Tponecc n3ydeHus: JUCUMIUIMHBI HANIpaBjieH Ha (OpMUPOBAHHE CIEIYIOIINUX KOMIIETEHIINH:

I1K-1,:

- Cnoco0OeH Uconb30BaTh acTpohU3NIECKUE METOIbI B HayuHbIX UccaenoBanusx (ITK-1).
B pe3ynbrare u3ydeHus AUCHUILIUHBI CTYIEHT JTOJDKEH:
3HarTh:

e o0mMe CBEIEHUs O CTPOSHUM BepxHEH aTMocdepsl 3eMiIH, METOIaX HAOIOICHHH 3a ee
COCTOSIHUEM U O 3HAYCHUH Te0(PHU3NUECKUX HCCIIeI0OBaHUN B TPOOIEME COTHEYHO-3EMHBIX
CBSI3EH;

® OCHOBHBIE XapaKTEPUCTHKU (PU3MYECKUX IPOLECCOB, KOHTPOJIUPYIOUIMX COCTOSHUE
HelTpaabHOU aTMocdeprl, HOHOC(hEPHI U MIIa3MOC(HEPHI.

Ymern:
® KOJMYECTBEHHO OIICHWBATh OCHOBHBIE XapAKTEPUCTUKU BEpXHEH aTMOc]epsl 1 HOHOChEp-

HOM IIJIa3MBI;



®  BBINOJHATH MPOCTEHITYI0 00paOOTKY JaHHBIX HAOJIIOCHHI;
® CIOJIB30BAaTh MaTEMAaTHUECKUE 3HAHUS JIJIS pelleHus 3a71a4 GU3UKH BepXHel aTMochepsl
1 HOHOC(EPBHI.
Baanern:
® OCHOBHBIMH MAaTEeMATUYECKUMHU METOJAMU pelIcHHs PU3NICCKUX 33]1aY,

® MCTOAAMHU 06pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX.

IV. Conepxxanue H CTPYKTYpPa IMCHUIIMHBI (MOYJIs1)

Bun yuyeOHo# padoThI Bcero ua- CemecTpsl
e |32 2[4
eTMHUI

AyIuTOpHBIE 3aHATHSI (BCETO) 76/2 76/
B toMm uucne: - - - - -
Jlexuuu 36/1 36/1
ITpaktrueckue 3anstus (I13) 36/1 36/1

W3 HUK Ha MPAKTUYECKYIO OATOTOBKY 18/0,5 18
JlaGopaTtopHbie padoTs (JIP)
KCP 4 4
CamocrosiTesibHasi padoTa (Bcero) 98 98
B ToMm uncrne: - - - - -
pyaue 6uovl camocmosmenvHol pabomsi
KoHcniekTnpoBaHue 1 pernieHue 3a1aq 98 98
Bua mpoMexxyTO4HOM aTTecTaluu (3auem, SK3aMeH)
KonTakTHas padora (Bcero) 82 82
Kouncynomayuu 2
KOumpono 4
OO6m1ast Tpy10€MKOCTh YacCkl 180 180

3a4YCTHBIC EUHUIIBI 5

O0BEM IUCIUAIUINHEL COCTABIAET 5 3aueTHBIX equHuIbl, 180 gacos,

B TOM 4uciie 82 yaca KOHTAaKTHOM paboTHI.

3aHATUS MPOBOJATCS TOJIBKO B OYHOM (hopme 00yueHHs C MPUMEHEHHEM JTUCTAHIIMOHHOTO KOH-
TPOJISI CAMOCTOATEIBHONU pabOThl CTYJEHTOB. DJIEKTPOHHON U JUCTAHIMOHHOU (opM 00ydeHHUs

HE MpeyCMaTpUBaeTCA.



Ha npaktuueckyto moAroToBKy oTBOAUTCA 18 ayTMTOPHBIX 4acoB (BO BpeMsl BHIIIOHEHUS MTpaK-

TUYECKUX paboT).

dopma MPOMEKYTOUHOM ATTECTALUN: 3AUET.

4.1. Conep:xaHue JMCUMIJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM, ¢ YKa3aHUeM BH/I0B y4el-

HbIX 3aHATHII 1 OTBEIEHHOI0 HA HUX KOJHYECTBA aKaJeMHUYECKHX YacOB

Ne

n/a

Haumenosanue
pasnena

HaumenoBanue
TEMBI

Bunrsl 3ausatuii B yacax

Jlekir.

IIpaxr.
3aH.

CeMmun

JIao.

3aH.

CPC

Bcero

Crpykrypa
BEpXHEU aTMoO-

cepsl

1.1. O6mee cTpoe-
HHE BEpXHEH aTMO-
cdepsl. Tepmo-
chepa U HOHO-
cdepa. Typboma-
y3a. ['mapocrartu-
94eCKOe paBHOBE-
cue.

1.2. Cnoucras
CTPYKTypa UOHO-
cdepsr. Perno-
HaJbHBIC U Bpe-
MEHHBIE (CyTOU-
HbIE, CE30HHbIE, I'e-
JIMOLIUKIINYECKUE)
BapHaIli OCHOB-
HBIX TTapaMEeTPOB
HMOHOC(EPHBIX
cinoes. Monocdep-
HbIE aHOMAJTUH.

18

OcHoBHbIE pU-
3UYecKHe Mpo-
1IECCHI B HOHO-

chepe

2.1. Nonusupyto-
1iee U3Iy4eHue
Connna. Monwnza-
LU HEUTPaJIbHON
atmocepsl. Monu-
3alMOHHAs (PYHK-
LUSI U TEOPHS TIPO-
CTOrO CJIO0S
Yenmena. Doto-
3JEKTPOHBI.

2.2. YpaBHeHue
OajlaHca MOHHU3a-
. oroxumuae-
CKO€ paBHOBECHE.
THUIel XUMHYECKUX
peaKLuii B UOHO-
chepe.

2.3. Iuddyszus B

nonocgepe. AMOuU-
MOJISIPHOE

12

18

38




npUOJIMKEHHE.
3. | ObpazoBanue 3.1. Hwxnsist
noHocepHeix | HOHOChEpa. PopmHu-
CJIOEB poanue cioeB D, E,
F1. O6pazoBanue
cios F2 B cpenne-
IIUPOTHON UOHO-
cepe.
3.2. Tennosas 8 12 18 38
CTPYKTYypa Cpe/iHe-
IIUPOTHON UOHO-
chepsl.
3.3. B3aumo-
JIEHCTBUE HOHO-
cdepsl ¢ mIa3mMo-
chepoi.
4. | DnektponuHa- 4.1. Iposou-
MHUKA HOHO- MOCTb I/IOHOC(bepHOI\/'I
cdpepbl IUTa3MBI. 8 18 26
4.2. DnekTpoau-
HaMH4ecKue Apeidol
B HOHOC(epe.
5 | 'eodpusnye- 5.1. T'eopmsnue-
CKO€E paiioHH- CKO€ pailloHUpOBa-
poBaHue HHE OKOJIO3EMHOTO
KOCMHYECKOTO TIPO-
CTpaHCTBA.
5.2. OcoOeHnHo- 4 2 18 24
CTH HOHOC(EPHBIX
MIPOIIECCOB B BHICO-
KHX U SKBaTOpU-
ITBHBIX IITUPOTAX.
6 | Heperymsipubie 6.1. Honocdep-
SIBJICHUS B HbBIC BO3MYILICHUSL:
I/IOHOC(l)epe KJIaCCU(pUKAITHS,
Moposorus, Mexa-
HH3MBL. 4 4 18 26
6.2. Peaknus
noHocdepsl Ha co-
HEYHBIC BCIIBILIKA 1
MarHMTHBIC OYpH.
4.2. IlepeyeHb JeKIMOHHbIX 3aHATHIA
Ne No paznena u temsbl nuc- | HammenoBanue ucnons- | Tpyno- | Ouenounsie | @opmu-
/i [UTUTHHBI (MOYJIS) 3yEMBbIX TEXHOJIOTHI eM- cpencTaa pyemblie
KOCTh KOMITE-
("gacwr) TEHIUU
1 2 3 4 5 6
1. |Paznmenl BBojHas neknus 4 IIpusenensl B | [IK1
2. | Pazmen 2 WNudopmannonnas jiek- 8 m.11 I1K1
3. | Pasnen 3 LU C BJIEMEHTaMU JIeK- 48 K1
[IUH-BU3yJIH3AIIN
4. | Pazpgen 4 [IpoGnemHuas nexius 8 TIIK1

6




5. | Pazngen 5 WNudopmannonHas Jek- 8

6. Pa3z[eJ1 6 ous C JICMEHTaMHU JICK- K1

[UU-BU3YTH3AIHH 4

4.3. Conep:xkaHue y4eOHOIro MaTepuasa

Paznen 1. CtpykTypa BepxHeu atmochepbl

1.1. Obmee ctpoenue BepxHeit armochepsl. Tepmocdepa u nonocdepa. Typbonaysa. ['na-

POCTAaTUYICCKOC pPaBHOBECHUC.

1.2. Cnoucras cTtpykTypa noHocepsl. PernonanbHbie 1 BpeMeHHbIE (CYyTOUHBIE, CE30HHBIE,

TeJIMOIUKINYECKHE) Bapuallil OCHOBHBIX MapamMeTpoB HoHochepHbIX cioeB. Monochep-

HBIC aHOMAJINHU.

Paznen 2. OcHOBHBIE PU3NYICCKUE MPOIIECCHI B HOHOC(EpE

2.1.

Nonuszupytomee nznyuenue Connna. Monuzanus HeiitpanbHol atmocdepsl. MoHu3a-

OUMOHHAasA q)yHKI_[I/IH " TCOPHA IIPOCTOro CJI0A Yenmena. (DOTOSJ'IGKTPOHBI.

2.2.

VYpaBHenue Oananca MoHu3zauuu. POTOXUMHUYECKOE paBHOBecUE. THUIBI XMMHUECKUX

peakiuii B noHocdepe.

2.3.

Paznen 3.

3.1. Huxnss nonocdepa. opmuposanue cioes D, E, F1. O6pazoBanue cios F2 B cpenne-

Juddys3us B nonochepe. AMOUNOIIPHOE MPUOIIHKEHHE.

O6pazoBanne HOHOCHEPHBIX CIOEB

IMPOTHOM HoHOChEpe.

3.2.
3.3.
Paznen 4.
4.1.
4.2.
Paznen 5.
5.1.
5.2.
Paznen 6.
6.1.
6.2.

TeroBast CTpyKTypa CpeIHETMPOTHON HOHOC(hEPHI.

BsaumoneiictBue nonocdeps ¢ miazmochepoii.

DNEKTPOIUHAMUKA HOHOC(HEPHI

[IpoBoarMOCTE HOHOC(HEPHOH MIIa3MBI.

DnekTpoAnHAMUYECKUe Apeidnl B HOHOChEpE.

I'eodpusnueckoe paiioHMpOBaHNE

I'eodpusnueckoe paiioHMPOBaHKUE OKOJI03EMHOI0 KOCMUYECKOTO MPOCTPAHCTBA.
OcoGenHocTr HOHOC(HEPHBIX MPOIIECCOB B BBICOKUX M SKBATOPHAJBHBIX IIUPOTAX.
Heperynsaphsie siBnenust B uonocgepe

HonocdepHble BO3MYILIEHUS: KIacCU(PHUKAIM, MOP(POIOTrHs, MEXaHU3MBI.

Peakmus I/IOHOC(l)CpBI Ha COJTHCYHBIC BCIIBIIIKW U MAaIrHUTHBIC 6ypI/I




4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKHUX 3aHSITHI 1 JJa0OpPaTOPHBIX padoT

No No paz- HanmenoBanue cemunaposB, npaktu- | Tpy- | Ouenounsie | opmupye-
/i nena u YEeCKUX U JIaOpaTOPHBIX padboT JI0EM- cpencTBa MbIE KOM-
TEMBI KOCTh HNEeTeHINH
JIACITU- (dac.)
TUTUHBI
(MoyJist)
1 2 3 4 5 6

1 Tema 1.2 | Croucras crpykrypa uonocgepsl. Pe- | 6 CobGecenona- | IIK-1
THOHAJIBHBIC U BPEMEHHBIE (CyTOU- HHE, peILICHNE
HBI€, CE30HHBIC, TeTMOIUKINICCKUE) 3ajaq
BapHallli OCHOBHBIX [1aPaMETPOB
nonochepHsix crnoes. MoHochepHbie
aHOMAaJINH.

2. Tema 2.1 | 2.1. MoHu3upyrolee u3ryuyeHue 6 Cobecenona-
Counnia. Monuzarus HeUTpaibHOM HHE, penie-
atmocdepsl. Monn3zarmonnas QyHK- HUE 3a/1a4
1S U TEOPHsI IPOCTOTO CIIOS
Yenmena. DOTOSJIEKTPOHBI.

3. Tema 2.3 | Auddysus B nonochepe. AmOumnonspaoe | 6 CobecenoBa-
pUOIIMKEHHE. HHeE, pelle-

HUE 3a7a4

4., Tema 3.2 | TemnoBas cTpyKTypa CpeTHEIIUPOTHOM 6 CobecemoBa-

noHocdepsl. HUe, pellle-
HUE 3a7a4

5. Tema 3.3 | B3aumopeiictBue nonocgepsl ¢ miaz- | 6 Cobecenona-

Mochepoii. HUe, pelie-
HUE 3a/1a4

6. Tema 5.2 | OcoGeHHOCTH HOHOC(EPHBIX MpoLec- | 2 CobecenoBa-
COB B BBICOKHX M DKBATOPHAIBHBIX HUe, pelie-
LIUPOTAX. HUE 3a/1a4

7. Tema 6.1 | Honochepubie Bo3amyieHus: kinaccupu- | 4 CobecenoBa-
Kanus, MOp(bOJ]OI‘I/IH, MEXaHU3MBI. HHC, peI]_[e_

HUE 3a/1a4

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITEIbHOE H3YUeHHEe CTYAeHTaAMHU
B PaAMKax camocTosTeJbHoi padotsl (CPC)

Ne Tema Bung camoctos- 3amanue Pexomennyemas KonnuectBo
HEJI. TEIHHON PabOTHI JuTeparypa 4acoB
1. Bce Tembl - u3yueHue teope- | - Obopmuts or- | Best pexomenaye- | 94

TUYECKOI yacTu geT o 126.pa- Masi TUTeparypa
oTe;
MPaKTUYECKUX 3a-
o - OTBCTUTH Ha
HaHI/H/I’ KOHTPOJIbHBIC BO-
- O(I)OPMJIeHI/Ie oT- MPOCHI;
yeTa; - 3alUTUTL pa-
- MOJATOTOBKA K 3a- | 00Ty Tperoaasa-
TCIIO
IUTE
2. Bce Tembl IToaroroBka k 3auery Bes pekomenpye- | 4
Mas JTuTeparypa
3. Tekyume KOHCYJIbTalluu 2




4.4, MeToauuyecKkue YKa3aHUus 110 OPpraHm3anuu CaMOCTOSITEIbLHOM paﬁoTLI CTYACHTOB

K coBpeMEHHOMY CHEIMATUCTY OOIIECTBO MPEABIBIIACT JOCTATOUHO IIUPOKHH TIEPECUCHD
TpeOOBaHU, Cpel KOTOPHIX HEMATOBXKHOE 3HAUCHHE UMEET HATMYHUE Y BBIITYCKHUKOB OTpee-
JICHHBIX CITIOCOOHOCTEH M YMEHHS CAMOCTOSTEIBHO J00BIBATh 3HAHUS M3 Pa3IMYHbIX HCTOYHHKOB,
CUCTEeMATHU3UPOBATH MMOJYICHHYI0 HHPOPMAIIHIO, JaBaTh OIICHKY KOHKPETHOU cutyanuu. @opMu-
POBaHHE TAKOTO YMEHHUS IIPOUCXOIMUT B TCUCHHE BCETO MEPHOIa 00yUICHHUS Yepe3 yIacTue CTyICH-
TOB B IIPAKTUYCCKUX 3aHSATHUSX, BEITOJHEHNE KOHTPOIBHBIX 3a/IaHUH U TECTOB, HAMMCAHUE KypPCO-
BBIX U BBITYCKHBIX KBAIU(PUKAIUOHHBIX padoT. [Ipu 3TOM camocTosTelIbHas padoTa CTYICHTOB
UTPaET PEHIAlONIYIO POJIh B XOJI€ BCErO yUeOHOro mpoiecca.

CaMocTosiTenpHas padoTa peaan3yeTcs:

1) HemnocpeacTBEHHO B IPOIIECCE ayAUTOPHBIX 3aHATHH, TPH BHIMOJIHEHUH J1a00paTOPHBIX
pabor.

2) B koHTaKTe C mpenojaBareieM BHE paMOK PACIIUCAHUS - Ha KOHCYJIBTAIMSX 110 YYEOHBIM
BOIIPOCAM, B X0/I¢ TBOPYCCKUX KOHTAKTOB, MPH JIMKBUAALNH 33 J0JKCHHOCTEH, IIPH BbI-
MOJTHEHUY WHIUBUyaTbHBIX 3aaHUN U T.1I.

3) B oubmnoteke, joma, B OOIICKUTHH, Ha KadeIpe MPH BHIMOJTHEHUH CTYACHTOM YYeOHBIX
Y TBOPYECKUX 33]1a4.

['paHuIbl MEXKTYy STUMHU BUJIAMH pa0OOT JOCTATOYHO PA3MbIThI, & CAMH BHJIBI CAMOCTOS-
TENBHOU PabOTHI mepecekaroTes. Takum 00pa3oM, CaMOCTOSITENILHOM paboTa CTYJACHTOB MOKET
OBITh KaK B ay/IUTOPHH, TaK U BHE €€.

4.5. llpumepHasi TeMATHKA KYPCOBBIX padoT (MIpoeKToB) (IPpH HAJTUYUH)
KypcoBbie paboThl HE MpeyCMOTPEHBI.



V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIMHBI (MOIYJIA)
a) nepeuens Iumepamypbol

OCHOBHAs TUMepamypa

1. Tonant, B. E. OcHOBBI (hu3uku maa3Mel [ DeKTpoHHBIN pecypc] : yuebd. mocobue / B. E.
INonant, A. I1. XXununckuii, 1. E. CaxapoB. - D71eKTpOH. TEKCTOBBIE J1aH. - MockBa : JIaHb,
2011. - 448 c. : un., rpad. - (YueObnuku nis By3oB. CnenuansHas gureparypa). - 9bC
"Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-1198-6

00NOIHUMEeNbHAS TUMepamypa

1. Axacody, C. U. Conneuno-3emuas ¢pusuka [ Tekct] : mep. ¢ anri.: B 2 kH. / C. U. Akacody,
C. Yenwmen ; pen. I'. M. Hukonbckuii u ap. - M. : Mup, 1974 - 1975. - Y. 2. - 1975. - 512
c

2. Kpunb6epr, U.A. Nonodepa u mnazmocdepa [Teker] : HayuHoe m3ganue / U. A. Kpun-
oepr, A. B. Tammmnus ; pen. I1. A. lllenkun ; CO AH CCCP, Cu6. uH-T 36MHOT'O Marte-
THU3Ma, HOHOC(EPHI M pacIpocTpaHeHus paaroBoiH. - M. : Hayka, 1984. - 189 c. — (2 3k3)

Cnpasounas numepamypa

1. baysp 3. ®usuka maneTHsix noHocdep. M.: Mup, 1976

2. bpronemu B.E., Hamrananze A.A. ®usuka nonocdepsr. M.: Hayka, 1988

3. Bpacee I'., Comomon C. Asponomus cpeaneit armocdepsl. JI.: ['mapomereonsaat, 1987

4. XKepebuos I'.A., Muzyn [0.T"., Munranes B.C. ®uznueckue mpoueccsl B HOJISpHON HOHOChEpeE.
M.: Hayka, 1988

5. Parxing¢ 1. BBeaenue B pusuky nonocdeps 1 Mmaraurochepst. M.: Mup, 1975

6. PummGer I'., 'appuot O. Benenune B ¢pusuky nonochepst. JI.: 'uapomereonzaar, 1975

7. Yutren P., [Tonmos W. OcHoBsl asponomun. JI.: 'mapomereonsnar, 1977

8. Xaprpusc [x.K. Bepxuss armocdepa u connedHo-3eMHble c¢Bs3u. JI.: ['uapomereonsaar, 1982

9. Mapos M.41., Konecunuenko A.C. Beenenue B rmiianeTHyto a3ponomuto. M., Hayka, 1987

10. Brekke A. Physics of the Upper Polar Atmosphere. 2th ed. Chichester: Springer Praxis, 2013

11. Prolss G. Physics of the earth's space environment. Springer-Verlag Berlin, 2004

10



V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIMHBI (MOIYJIA)
a) nepeuens Iumepamypbol

OCHOBHAs TUMepamypa

2. Tonant, B. E. OcHOBBI (pu3uku mia3Mel [ INeKTpOHHBINH pecypc] : yueb. mocodue / B. E.
INonant, A. I1. XXununckuii, 1. E. CaxapoB. - D71eKTpOH. TEKCTOBBIE J1aH. - MockBa : JIaHb,
2011. - 448 c. : un., rpad. - (YueObnuku nis By3oB. CnenuansHas gureparypa). - 9bC
"Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-1198-6

00NOIHUMEeNbHAS TUMepamypa

3. Axkacody, C. H. Conmneuno-3emHuas ¢usnka [ Tekcr] : mep. ¢ anri.: B 2 kH. / C. . Akacody,
C. Yenwmen ; pen. I'. M. Hukonbckuii u ap. - M. : Mup, 1974 - 1975. - Y. 2. - 1975. - 512
c

4. Kpun6Gepr, U.A. Nonodepa un mnasmocdepa [Tekcr] : nHayunoe uzganue / . A. Kpun-
oepr, A. B. Tammmnus ; pen. I1. A. lllenkun ; CO AH CCCP, Cu6. uH-T 36MHOT'O Marte-
THU3Ma, HOHOC(EPHI M pacIpocTpaHeHus paaroBoiH. - M. : Hayka, 1984. - 189 c. — (2 3k3)

Cnpasounas numepamypa
1. bayap 3. ®usuka minanetHoix noHochep. M.: Mup, 1976
2. bpronemu B.E., Hamrananze A.A. ®usuka nonocdepst. M.: Hayxka, 1988
3. bpacoe I'., Conomon C. Asponomusi cpenneit atmocdepsl. JI.: 'napomereonsnat, 1987
4. Kepebnos I'.A., Muzyn [0.T"., Munranes B.C. ®uznueckue mporeccsl B OJISpHON HOHOChEpE.
M.: Hayka, 1988
5. Patkmud¢ /1. Beenenue B ¢pusuky nonocgeps! 1 marautochepsl. M.: Mup, 1975
6. PumGer I'., T'appuot O. Beenenue B pusuxy nonocdepst. JI.: ['mapomereonsnar, 1975
7. Yurren P., [Tonmos U. OcuoBsl asponomuu. JI.: 'mapomereonsnar, 1977
8. Xaprpusc /x.K. Bepxuss atmocdepa u conneuno-3emusle cBs3u. JI.: ['mapomereonsnart, 1982
9. Mapos M.41., Konecanuenko A.C. Beenenue B muraneTHyto asponomuto. M., Hayka, 1987
10. Brekke A. Physics of the Upper Polar Atmosphere. 2th ed. Chichester: Springer Praxis, 2013
11. Prolss G. Physics of the earth's space environment. Springer-Verlag Berlin, 2004
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0) nepuoouueckue uz0anus

- HET HEOOXOIUMOCTH.

B) CHUCOK ABMOPCKUX MEMOOUUECKUX pazpabomox

1. B cucreme obpaszosarensHoro moprana UI'Y (http://educa.isu.ru/) pasmemnieHsl MeTouue-
CKH€ MaTepualibl ¥ 3aJaHus 110 JaHHOMY KypCYy.

2) baszwl 0aHHblx, MHd)OpMCZI/;I/lOHHO'CFZPCZ@O‘{Hble U nouckKoevle cucmnembl

e Hayunas snextponnas o6uonuoreka eLIBRARY.RU, 6onee 10 momHOTEKCTOBBIX
BEPCUI HAYYHBIX JKYPHAJIOB 110 TEMaTHKE Kypca
e UudpopmannoHHas ciucTeMa I0CTya K POCCHUCKAM (PU3NIECKUM KypHAIaM 1 0030-
pam BUHUTU (http://www.viniti.ru)
e ApxwuB HayuHbIX xypHasoB JSSTOR (http://www.jstor.org)
*  DU3 «bubmumorex» https://isu.bibliotech.ru/
*  DBC «Jlanb» http://e.lanbook.com/
*  OBC «Pykonr» http://rucont.ru
*  OBC «Aiidyke» http://ibooks.ru
B cucreme obpazoBarenpHoro nopraina UI'Y (http://educa.isu.ru/) pa3merieHsl METOAMYECKHE
MaTepHasIbl ¥ 3aIaHUs 110 TaHHOMY KypCy.

V1. MaTepuajibHO-TeXHHYECKOe O0ecreyeHne JUCHUILUIUHBI (MO1Y/JIs1)

6.1. YueOHO-1a00paTOpHOE 000Py10BAHUE!

st o0yyeHHs UMEIOTCSl CHelMabHbIE TOMELCHUS Ul IPOBEICHUS 3aHATUN JIEKIIMOH-
HOT'O THIa, CEMUHAPCKOI0 TUIIA, TPYNIOBLIX U HHANBUAYAIbHBIX KOHCYJIbTAIIMM, TEKYIIET0 KOH-
TPOJIS U MPOMEXYTOUHOH arrectanuu. CrennanbHble TOMEIIEHUS] YKOMIUIEKTOBAHbI CIIEIUaNIN-
3UpPOBAHHON MeOelbl0, TEXHUYECKHMMHU CPeACTBaMU OOyUEHUs, CIIyKaIllUMU JUIs IPEACTaBICHUs
uHpopManuu O00JIBIION ayIUTOPUH, KOMIIBIOTEPHBIM 000y I0BaHHUEM.

[IporpaMMoii mpeaycMOTPEHO UCIIOJIb30BAHUE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIO-
ruil: ”HPopMaIMOHHbIe (JIEKIUH U rpe3eHTanuu B Power Point), npoekTHble (MyIbTUMEIUNHBIE,
UCIOJIb30BaHUE TOKYMEHTAJIbHBIX BUIEOMATEPHATIOB).

Hcnonb3oBanue riao0anbHON KOMIBIOTEPHOM CETH MO3BOJSET 00ECHeuUTh JAOCTYIHOCTb
HHTepHET-pecypcoB U peann30BaTh CaMOCTOSATENIBHYIO pabOTy CTYAEHTOB, B XOZ€ KOTOPOil OHU
MOTYT BBIYUTHIBATh HAyYHBIE CTAThH 110 TEMaM Kypca. Takyke MOryT UCIIOJIb30BaThCsl MyJIbTUME-
maiiable  cpenctea: npoekrop (CASIO XJ-A241), mepenocHod HacTeHHBIH 3kpan (Classic

Solution, 244x244), nHoytoyk Lenovo B590.

6.2. IIlporpamMHoOe ofecrievyeHme:

1) cranmapTHbBIC CEpBUCHI IT00ABLHOM ceTH VIHTEepHET, cTaHIapTHBIE CPECTBA MPOCMOTpa
Npe3eHTalHii ¥ HAYYHBIX ITyOIMKaIMi B 2JIEKTPOHHOM BUJIE.
2) Microsoft Windows 7 Tlpodeccuonansnas SP1 (kon mpoaykra 00371-838-5610583-
85989)
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3) Bpaysep Google Chrome 58.0.3029.110 (mpompuerapHoe mporpaMMHOE 0OeCIICueHHE,
OeccpoyHo).

4) Adobe Acrobat Reader (mpompuerapHoe mporpaMMHoe 00ecIiedeHrEe, aBTOMATHYECKOE
0OHOBJIIEHHE, OECCPOYHO).

6.3. TexHnuyeckue u 3JIeKTPOHHbIE CPEACTBA:
Bo BpEMs 3aHATUHU IJId MOACHCHU A IMMOCTABJICHHBIX B MMPAKTUYCCKUX 3aJaHUAX CTYACHTAM

JIEMOHCTPHUPYIOTCS Ha SKpaHe JOTOJHUTEIbHBIC U BCIIOMOTaTelIbHbIE MaTepuabl (IPe3eHTAIIH,
MPUMEPHI TUITMYHBIX CXEM, TUIIOBBIE XapaKTepUCTHKH). B KauecTBe 1eMOHCTPAIIMIOHHOTO 000pY-
JIOBaHMsI MCIIONIB3YeTCs MenoBas Aocka. HarmsgHocTe oOecrieunBaeTcs MyTeM H300paskeHUs

CXeM, AuarpaMm u (GopmyJi C IOMOIIBIO MeJa.

V1l. O6pa3oBaTe/ibHbIe TEXHOJIOTUH

3aauy U3JI0KEHUS U U3YYEHHUS JUCIUILIMHBI pealIn3y0TCs B CIeIyomMX hopMax
JESITSIIbHOCTH

® mNpaKTHYecKHe 3aHATHSI, HAITPABICHHbBIC HA AKTUBU3AIUIO [T03HABATEIIBHOM JCSITCIIb-
HOCTHU CTYZEHTOB U IPUOOPETEHUSI UMU HABBIKOB PELIECHUS MPAKTUYECKUX U TPOOIIEM-
HBIX 3a]1a4;

® KOHCYJbTAIlMU — SKCHEICIHHO JIJIS BCEX JKEJIAIOINX CTY/ICHTOB;

® CcaMOCTOsITe/IbHAsI BHEAYIMTOPHAasl pa0oTa HampaBjeHa Ha MPHOOpEeTEeHNE HABBIKOB
CaMOCTOSITENILHOTO PEIICHHs 33/1a4 10 AUCIUILINHE;

® TeKYLIHiIi KOHTPOJIb 32 JEATEIBHOCTHIO CTYJICHTOB OCYIIECTBIISETCS Ha TEKIIMOHHBIX

U MMPAKTUYCCKUX 3aHATUAX B BUJAC CaAMOCTOATCIIbHBIX pa60T

VI1Il. OueHouHble MaTepHaJIbI AJ TEKYIero KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu

®onp onienouHbIX cpenactB (POC) npencraBieH B MPUITOKESHHIH.

8.1.1. OuieHOYHBIE CPEACTBA JISI BXOJHOTO KOHTPOJIS
JIist u3y4eHus TaHHOTO Kypca CTYACHT JOJKEH 3HaTh OCHOBBI (PH3UKU U MHPOPMATHKHU, YMETh
MOJIH30BaThCS CTAHAPTHBIMU ITOMCKOBBIMU cepBUcaMu ceTu HTepHeT. BXoaHOW KOHTPOIIb

3HAHWI HE MPOBOAUTCS.

8.1.2. OnieHOYHbIE CPEICTBA TEKYIIETO KOHTPOJIS
Jannast nucuumuinHa o0ecnedrnBaeT TiIaBHbIM 00pa3oM popMupoBaHue MPOhecCHOHATBHBIX

KOMITETEeHIIMH (YKa3aHbl BbIlIE) OYIyLIHMX MarucTposB.
Texymuii KOHTPOJIb yCIIEBAEMOCTH MaruCTPaHTOB OCYIIECTBIISAETCS 110 CIEAYIOIIUM KPUTEPHUIM

OLICHUBAHMSI YPOBHS MPHUOOPETEHHBIX KOMIETEHIIUN:
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1) IoporoBblii ypoBeHb:

- (3HaHUWe) JaeT onpeesiCHHsI OCHOBHBIX MTOHSATHIA

- BOCHPOHM3BOJIUT OCHOBHBIE (pU3NUECKUE (PaKThI, HICH

- pacno3HaeT (U3NIECKHUE OOBEKTHI

- 3HaeT OCHOBHBIE METO/IbI PEILICHUS TUIIOBBIX 3a/1a4

- (ymeHnue) ymeet paboTaTh CO CIIPABOYHOM JIUTEPATYPOI

- (BJaameHme) BIIAZCCT TEPMHHOJIOTUEH MPEAMETHON 00JaCTH 3HAHUS

- CHOCcO0EH KOPPEKTHO MPEeACTaBUTh 3HAHUs B MaTeMaTH4ecKol (opme

2) ba3oBwblii ypoBeHb

- (3HaHMe) MOHUMAET CBS3HM MEXK/Y PA3IMYHBIMHA (PU3UYCCKUMU TTOHSATHIMU

- HWMEET Mpe/ICTaBlIeHNE 0 PU3MUECKUX MOJIENISAX MPOLIECCOB B COTHEYHOH aTtMocdepe

- apryMeHTUpyeT BbIOOp MeTo/1a pelIeHHs 3a7au; COCTABISET IIaH PELIeHUs 3aa4u

- TpaduYecKu WILTIOCTPUPYET 3a1auy

- (ymeHHe) IpUMECHSIET METO/IbI PEIICHUS 3a/1a4 B HE3HAKOMBIX CHTYAIlHsX;

- yMeeT KOPPEKTHO BBIPaKaTh U apTyMEHTHPOBAHHO 0OOCHOBBIBATH ITOJIOKEHUS MPEIMETHON
o0JacTu 3HaHUA

- (B1ameHme) KPUTHYECKU OCMBICIMBAET MMOJYUYCHHBIC 3HAHUS

- CHocOoOEH KOPPEKTHO MPEACTABUTH 3HAHUS B MaTEMaTHIEeCKOH (hopMme

- KOMIIETEHTEH B Pa3IMYHBIX CUTYAIHsIX (paboTa B MEXKAMCIUIUIMHAPHON KOMaH/IE)

- BJaJIeeT pa3HbBIMU CIIOCOOaMU Mpe/ICTaBIeHUs (pU3ndeckoi HHPOpMAIIH

3) Bbicokmii ypoBeHb

- (3HaHuWe) (haKTHUESCKH U TEOPETUUECKH 3HACT MaTepHal Kypca B IpejiesiaXx 00JIacTH HCCIIe0-
BaHUS C TOHUMaHHUEM TPaHUIl TIPUMEHUMOCTH (3HaHUS TITyOOKHEe, BCECTOPOHHHUE)

- (yMeHHe€) TBOPYECKH MOIXOIUT K PEIICHHIO (PU3NYECKUX 3a/1a4 (KaK TECOPETHUECKHX, TaK U
IIPAKTUYECKHX )

- yMeeT abcTparupoBarh MpoOJIEMBbI, C KOTOPBIMH CTAIKHBAETCS TIPU PEIICHUH Pa3IMYHbBIX 3a-
Aad;

- (BjajgeHHe) MOXXET CaMOCTOSITEIILHO OLEHUBATH PE3YJIbTAThl CBOCH pabOTHI;

- CIIOCOOEH COBEPILIEHCTBOBATH JIEHCTBHE PabOTHI, HCXO U3 COOCTBEHHOM OLIEHKH pe3yJibTa-
TOB

- co0JII0AaeT HOPMBI JTUTEPATYPHOTO SI3bIKA, MPEOOIaJaeT HAYUHBIN CTUITb U3JI0KEHUS

14



8.1.3. OueHouHbIEC CPeACTBA I MPOMEKYTOUHOM aTTeCTAllUN

MaTepI/IaJ'[LI AJIA MMPOBEACHUSA TCKYLIECI0 U MPOMEKYTOYHOI'0 KOHTPOJISA 3HAHMH CTyA€H-
TOB:

JleMoHCTpanMOHHBIA BapuaHT Tecta Nel
(TecToBoe 3aanue Mo AUCHUILIHHE «DU3nKa HOHOCEPDHD»)

1. TIoe pacnonacaemcs éepxnas ammocgepa 3emau?
A) evtute 10 km;
b) sviwe 50 km;
C) sviue 100 km;
1) eviwe 1000 km.
2. Kak uzmenumecesa cocmae eepxneii ammocghepvl Ha YuKcuposannoii 6vicome npu nHazpe-
eéanuu?
a) omHoOweHue amoMAapHol COCMABIAuell K MOJIeKVIAPHOU YMEeHbUUMCH,
6) omHoOWeHUe amOMAapHOU COCMABIAIOWEl K MOJIEKYIAPHOU Y8eIUUUMCSL,
¢) 0aHHoe omHoueHue He USMEHUMC,
3. Kaxasa wacmo cnekmpa conneuno20 u3iyyenus uonuzyem ammocgepy?
A) euoumwiii ceem,
b) ungpaxpacnoe uznyuenue;
C) ynompaguonemosoe usnyyeHue.
4. Kaxas obracme uonocghepol 6 naudonvuieii cmenenu no2noujaem IHEPZUIo naoaro-
uieit paouoeoinbl u nouemy?
A) F-obnacmo;
b) D-obaacmes,
C) E-o6nacme.
5. Ha xaxom ypoene oopasyemcsa maxcumym F2-oonacmu uonocghepur?
A) ede npeobradaem Oelicmeue 6empos;
b) 20e npeobnaoaem oeticmsue oughghysuu;
C) 20e oeticmeue sempos cpasnuumo ¢ ouggysueii,
) 20e so30eticmsus ougpysuu u homoxumuu cpagHuMbl;
6. Ha Kakoii évicome uonocgepnasn niazma CmanHo8umcs NOAHOCMbI0 3AMACHUYEHHOU?
A) sviue 90 km;
b) sviwe 150 km;
C) sviue 300 km;
/1) eviwe 500 km.
7. Umo saenaemca nPUYUHON NOJAPHBIX CUAHUN?
A) pasoepes ammocghepvl 60 8pemsi MACHUMHBIX OVPb;
b) conneunvie scnviuiku;
C) nomoku macHumocgepHuix 21eKmpoHo8;
/) ycunenue nomoxa conneuno2o eempa.
8) Kakasa cuna ne oaem ammocghepe «ynacmuy» na 3emnio?
A) yoeparcanue macHUmMHbIM noaem 3emau;
b) yenmpobescnas cuna 3a cuem epawenus 3emnu;
C) cuna npumsidcenus 3emnu;
/1) oasnenue ammocgheprvix 2azos.
9) Kak uzmenumecsa oanvnocmos KB-paouoceasu npu onyckanuu uonocghepnozo cnos?
A) ysenuuumes;
b) ymenvuumes;
C) ocmanemcs HeusMeHHOLL.
10) Paouoeonnul Kakoit O1uHbBl UCROIL3YIOMCA 8 CHYMHUKOBOIU PAOUOC8A3U?
A) Onunmnvie;
15



bB) ynempaxopomxkue;
C) cpeonue;
/) kopomxue.

Bonpocekl u 3aganns K 3a4eTy
1. Obwee cmpoenue sepxueit ammocghepol. Ammocghephvie ciou, mepmuHoIO2UsL.
2. I'uopocmamuueckoe pasgrnosecue.
3. Bepmukanvrnoe cmpoenue uoHocgepul.
4. I[Ipocmpancmeenno-8peMeHHAs CMPYKMYPA UOHOCHepbL.
5. Boicokowupomuas uorocgepa.
6. dxeamopuanvhas uoHocgepa.
7. Xumuueckue peakyuu 8 UOHOCGhepHOll niasme.
8. @omoxumuueckoe pasrosecue u popmuposanue nHudxicHell uonocpepw (crou D, E, F1).
9. Ambunonapuas ougpysus.
10. Jugpgpysus uonocgeprotii nnazmsl u 0bpasosarnue cpeonewupomuo2o F2-cunos.
11. Cropocmub ¢homouonuzayuu 8 00HopooHol ammocgepe. Teopus npocmozo ciosl.
12. Obpaszosanue D — obracmu uornocghepeoi.
13. O6paszosanue E u F1-croes uonocgepeoi.
14. Obpaszosanue F2-ob6aacmu uonocghepoi.
15. Bzaumooeticmaue uonocgepul ¢ niazmocghepoul.
16. Ilposooumocms uonocpeproii niazmoi.
17. Honocgeproe ounamo. I enepayus snekmpuseckux noiei 8 uoHocpepe.
18. 'eogpusuueckoe pationuposarue 0KOI03eMHO20 KOCMUYECKO20 NPOCMPAHCMEA.
19. Ocobennocmu uonocghepnvix npoyeccos 6 8biCOKUX WUPOMAX.
20. Ocobennocmu uonocghepuvix npoyeccos 8 IKEAMOPUATLHBIX WUUPOMAX.
21. Tunwi uonocghepnvix 603MyuieHUIL.
22. Cnopaouueckuii E-cnoti. Mopghonoaus u mexanuzmvl obpazosanus.
23. Peakyus uoHocgepuvl Ha CONHEYHbIE BCRBILUKU.
24. Honocghepnvie 6ypu.
TunoBble 3aJaHUsI K 3a4eTy
1. Oyenume nonuyro maccy ammocghepuvl 3emnu u cpagnume ee ¢ maccoti 3emnu. Cpeouss
nnomuocme 3emnu 5 o/cm®, cpednuii paduyc 3emau 6300 km.
2. [lonyuume ypagneHnue 011 onpeoeenus YposHs nepexooa om ooiacmu pomoxumue-
CK020 pasHosecusi K Oup@y3uoHHomy pasHosecuio.
3. Xapaxmeproe epemst scuznu amoma X 6 OuHapHou peakyuu pagHo 15 murnymam. Boiuuc-
Jaume 00110 amomos X, Komopas ocmanemcs nocie 45 mMum.
4. Hatioume maxcumanibHoe 3HayeHue CKopocmu homouoHu3ayul, 6biCOMHbLI NPOPuUIbL Ko-
Mopoti umeem 6uo.
q(z) = qoexp(1l — z — secy - exp (=2)).
5. Konyenmpayus XY ¢ ammocghepe onpeoensemcs ciedyomumu peakyusimu
X+Y,->XY+Y, KoHcTaHTa peakuuu k;
XY +X - X, +Y, KOHCTaHTa peakuuu k,
Bvigeoume ypasnenue, komopoe césazvieaem pagrnosechvie konyenmpayuu XY u Y2 .
6. Moowcem nu 6 Onesuwix ycnosusix F2 cnoti oopaszosamucs Huxce 200 km?
7. Boiyucaume senuyumy s1eKmpoHHOU KOHYeHmpayuu, eciu 3Ha4eHus aibpa u bema cioes
Yenmena pasnvl coomeemcmeento 3-10° e u 2-10° em®,
8. Ilnomnocms moka 6 uoHocepe onpedensemcs 8blpatceHuem

F=0,E-b)b+0,bx(Exb)+o, (bxE)
20e 0y, Op, Oy - NPOOOIbHAS, NeOePCEHOBCKAA U XONN068CKAs npogodumocmu, E — eexkmop

S
INEKMPUYECcK020 noas; b — edunuunsiii gekmop mazcHumMHoO20 nois. Beieeoume evipasicenue
O/151 men30pa npoeooUMocmu 6 OUNnoIbHol cucmeme koopounam (e, e,,e; ), horazasn
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E=E&+E,& +E&,; b=-§,.

9. Bo ckonvko paz 06vem ounonvholl cunogol mpyoxu ¢ L = 5 6orvue ob6vema mpyoku ¢ L
=27?

10. Bo cxoavko paz epemsa 3anonnenus cunogou mpyoxu ¢ L = 5 bonvue epemenu 3anonne-
Hus mpyoku ¢ L =2 ?

11. Obvsacnume nogedenue F2-cnos uonocghepvl npu ycunenuu MepuouOHaIbHO2O0
HelmpaibHO20 6empa, HANPAGIEHHO20 K NOIIOCY U K IKBAMOP).

Pa3paGorumnkmu:
3apenyronwmii nadoparopueit UC3PD, n.¢.-M.H. A.B., Tamunwn
(3anumaemas OONIHCHOCMD) (unuyuansl, pamunus)

[Iporpamma paccmoTpeHa Ha 3acenannu Kadeapsl 001Iei u kocmuaeckoit usuku UI'Y
«_15 » _mapra 2023 .

IIpotokon Ne _8 , 3aB. kadeapoii @- B.JI. ITanepHbrit

Hacrosimmass nporpamMa He MoKeT ObITh BOCIIPOM3Be/JeHAa HU B Kakoil (popme Oe3 nmpenBa-

PUTECJILHOIO IHCHLMEHHOI'O Pa3peICHUsA Ka(l)ezlpbl-pa3pa60anKa nporpammal.
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