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1. MecTto 1 poJib AUCHMILVIMHBI (MOaY.as1) B cTpykType OITOII

Hucturumna «®u3nka noHocdepsl» BXOJUT B 00pa30BaTeIbHBII KOMIOHEHT OCHOBHOM
npodecCHOHAIbHONM  00pa3oBaTeNbHOM TPOrpaMMbl 10 Hay4yHOM crenuanbHocTH 1.3.4.
Pagnogusuka.

JucuumiuuHa SBISETCS DJIEKTUBHOM Ui OOYYaroIIMXCS B aCHUPAHTYpE MO HAyYHOU
cneuuanbHoctu 1.3.4. Pagnodusuka

3HaHMS U YyMEHUs, MpuoOpeTaeMble acliupaHTaMy MOCTEe U3YYeHHs TUCIUIUIMHBL, OyayT
UCIIOJIb30BaThCS JUIsl PELIEHUS HAay4dHbIX 3a7ad, U HalpaBiIeHbl HAa IOJArOTOBKY K cjaye
KaHIUAATCKOTO SK3aMeHa U K JalibHelIei HayuHoi paboTe.

2. Heam v 32724y JUCHMIIMHBI (MOLYJIs1)

Henbto muctuminubl «Pusznka MOHOCHEPH» SIBISIETCA MOJIy4YeHHE (yHIaMEHTAIbHBIX
3HAHMI 0 BEpXHEH atMocdepe 3eMild U ee OCHOBHOW 9acTh — HOHOC(Eepe — U O BO3SMOKHOCTHU UX
HCIIOJIb30BaHUs B Mpollecce JalbHeHIero o0y4eHus, Npu IpOX0oXKACHUN MPAKTUK, HAMCAHUSI
HAYYHBIX pa0OT, B CBOCH HAyYHOH M MEJaroru4eckoil 1esTeIbHOCTH.

3anayamu JuCHUIUIUHBI «DU3uKa HoOHOChEPhD» SIBISETCA:
® [losyueHHe U OCBOECHHME COBPEMEHHBIX 3HAaHUM O CTPYKType OKOJIO3EMHOIO

KOCMHUYECKOI'0 MPOCTPAHCTBA, 0 (PU3MUECKUX MPOIEccax, KOHTPOIUPYIOUIUX COCTOSIHHUE

noHocheps! U atMochepsl 3eMITH ¥ UX U3MEHYHBOCTb.

e (O3HakoOMJIEHHE C METOJaMH MaTeMaTH4YeCKOro MOEIMPOBAHUS MPOIECCOB B BEPXHEM
atmocdepe u nonochepe 3emiu.

® [IpuBuTHE HABBIKOB BBINOJIHEHUS WHKEHEPHBIX PAacy€TOB Ha KOMIIBIOTEPE OCHOBHBIX
XapaKTepUCTUK HeHTpanbHOU aTMochepsl, HOHOCHEPHI U M1a3MOCchepBhI.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHHUS AUCHUILIMHBI (MOYJIs)
3HaTh:

e oO0mue CBeIeHUs O CTPOCHUM BepxHEeW aTMocdepsl 3eMiIu, METOIax HaOJIIOICHH 3a ee
COCTOSSHUEM M O 3HAYCHUM Teo(pU3NYECKUX HCCIEeIOBaHUI B MpoOieMe COJIHEYHO-
3€MHBIX CBS3CH;

® OCHOBHBIE XapaKTEPUCTUKU (PU3NYECKHX MPOIECCOB, KOHTPOJIUPYIOIIUX COCTOSHUE
HelTpanbHON aTMOC(epsl, HOHOChEPHI U MIa3MOChepsl;

e o0mme cBeneHHss 00 MOHOC(EpPHBIX CIIOAX, MEXaHW3Max MX oOpa3oBaHUS U
IPOCTPAHCTBEHHO-BPEMEHHBIX BapHAIIUsX;

® OCHOBHBIE TEOPETMUYECKHE IMOJXObl K OMMCAHUI0 MOHOC(HEPHBIX MPOLIECCOB M OCHOBBI
MaTeMaTHYeCKOT0 MOJICIMPOBAaHUS HOHOC(hEPBI, I1a3MOoc(ephl U BEpXHEH aTMOC(EpHI.

Ymers:

® KOJMYECTBEHHO OLIEHMBATh OCHOBHbBIE XapaKTEpUCTUKH BepxHeW arMocdepsl H
HOHOC(HEPHOH TUIa3MBbL;

®  BBINOJIHATH NPOCTEHIIYI0 00pabOTKY JaHHBIX HAOIIOACHMIA;

® UCNOJB30BATh MaTeMaTHYECKWE 3HAHUS U pEmIeHWs 3a7ad  (U3UKA BEpXHEH
aTMocdepsl, HoHOC(hEpHI, MI1a3Mocepsl.

Baagers:

® OCHOBHBIMH MaTE€MaTUYECKHMMHU METOJAMU pEeIIeHUs] PU3UUECKUX 3a]a4;

e MeToAaMu 00pabOTKU IKCIIEPUMEHTAIBHBIX IAHHBIX;

® HaBbIKAMU PAOOTHl C  OCHOBHBIMH HW3MEPUTENBHBIMH MpHOOpaMH W  TaKeTaMu
YHUCICHHOM 00pabOTKM HKCIIEPUMEHTANIBHBIX TaHHBIX.

4. O0beM IUCUMIIMHBI (MOAYJI51) M BH/IbI y4eOHOM padoThl

OO01mast TpyA0eMKOCTh JTUCIUATUINHBI COCTaBiIsIeT 3 3a4eTHBIX equHull, 108 gaca



Buj yueOHoit padoThI Bcero yacos /
3a4eTHBIX eIMHUIL

AYAUTOPHBIE 3aHATHS (Bcero) 18/0,5
B tom uncie:

Jlexuyu 18/0,5
CeMuHapbl

CamocrosiTejibHas padoTa (Bcero) 90/2,5
Buj npomexxyTouHOM aTTecTaluu 3a4yeT
KonTakTHas padora (Bcero) 18
O01mas Tpy10éMKOCTh (Jacpl/3a4eTHBIC CUHUIIBI) 108/3

5. Coepskanue U CHUIITHHBI
5.1 Conep:xkanue pa3ieioB U TeMbI JUCHUTIIHHBI

Pa3nen 1. Ctpykrypa BepxHeii atMocdepsbl

Tema 1. Obmee ctpoenue BepxHeit atmochepsl. Tepmochepa u noHocdepa. DHepreTuuecKuit
Oananc B repmoctepe. TypOomayza. ['mapocratuueckoe paBHOBecHue. Y Oeranue 4acTull U3
aTMochepsl.

Tema 2. Cnoucras ctpykTypa nonochepsl. Pernonanbueie 1 BpeMeHHBIE (CYTOUYHBIC, CE30HHBIE,
FeJIMOLUKINYECKUE)  Bapualud  OCHOBHBIX  IIapaMETPOB  MOHOC(EPHBIX  CIIOEB.
HonocgepHble aHOMaIHH.

Pasnen 2. OcHOBHBIE (pr3M4YeCKHE NIPOLECCHI B HOHOC(hepe

Tema 1. Houmsupytomee wuznydenue ConnHma. Monuzanus HelTpanbHOW aTtMocdepsl.
Honuzanuonnas GyHKIUS U Teopus mpoctoro ciost Yenmena. @OTO3IEKTPOHBI.

Tema 2. YpaBuenue Oananca monuzaiuu. DoToxumuueckoe paBHOBecHe. THIBI XMMHUECKUX
peakiuii B noHochepe.

Tema 3. luddys3us B nonochepe. AMOUTIOISIPHOE TPUOITHIKEHUE.

Pa3nea 3. O6pa3oBanue noHOCEPHBIX CJIOEB

Tema 1. Huxusas umonocdepa. @opmuposanme cinoeB D, E, F1. OO6pasoBanme cinos F2 B
CPeIHEUINPOTHOM HOHOChEpe.

Tema 2. TennoBas CTpyKTypa CpeAHEIIMPOTHON HOHOChEPHI.

Paznen 4. BzanmoneiictBue nonocgeps! ¢ niazmocdepoi

Tema 1. Buemmnss wuonochepa. Ponb KOHGHUrypauuu TIeOMarHuTHOrO NoJs B (U3MKE
nonocgepsl. KoHIenus 3aMKHYTHIX U Pa30MKHYTBIX T€OMarHUTHBIX CHJIOBBIX JIMHUH.

Tema 2. [TlepeHoc TmIa3Mbl MEXAYy TE€OMAarHUTHO CONPSDKEHHBIMH — MOHOC(hepamu.
[TnasmocdepHbIit pesepByap. 3anoiHEHHE IU1a3MocepHOro pe3epByapa HOHOCHEPHOI
ma3Moi. [ossapHeIi BeTep.

Pa3nes 5. DinexkTpoannamuka noHocgepsbl

Tema 1. IIpoBoarMOCTh HOHOC(EPHOH MIa3Mbl. DIEKTPOANHAMHUYECKUE peidbl B HOHOChEpE.
[TpuHIMIBI TMHAMO TEOPUH M FeHepalus TOKOB B HOHOC(heEpe.

Tema 2. OcOOEHHOCTH HMOHOC(EPHBIX IMPOLECCOB B BBICOKUX M HKBATOPHAIBHBIX IIUPOTAX.
['eodusnueckoe paiioHMpOBaHNE

Paznen 6. HeperyJsipuble siBjieHus1 B HOHOChepe

Tema 1. MonocdepHbie Bo3MyIIeHUs: Kinaccudukamusi, MOp(oaorus, MEXaHU3MBI.

Tema 2. Peakiust noHocdepsl Ha COJIHEYHBIE BCIBIIIKY U MarHUTHBIE OypH.




5.2 Pa3esibl TUCHUNIHHBI (MOAYJIA) U BUBI 3aHIATHH

AyIuTOpHBIE 3aHATUS
Bcero Y P ®dopma
Ne Pasznen IIpakTrueckue CPC
yacoB | Jlekuuu KOHTPOJIA
3aHSTHS
CtpykTypa BepxHei
1 | TPYEIYPa BEP 12 4 0 8 sauer
aTMochepsl
OcHoBHbIE (U3HUECKUE
2 ¢ 16 6 0 10 3ayer
polecchl B HoHochepe
O06pa3oBaHue HOHOCHEPHBIX
3 | P Gep 22 4 0 18 3auer
CJIOEB
BzaumoneiictBue
4 |uoHocdepsl ¢ 22 4 0 18 3ayer
masMochepoit
DIEeKTpOoAMHAMUKA
5 boA 18 0 0 18 sauer
noHOChEPHI
HeperynspHsbie siBneHus B
6 | cPEIyTP 18 0 0 18 sauer
noHocdepe
HToro (4acer) 108 18 0 90
HTroro (3.e.) 3 0,5 25
5.3. Pa3enbl ¥ TeMbl IUCUMILIMHBI (MOYJIS1) M MeKIUCUUILIMHAPHBIE CBS3U
No Ne paznienoB u/vuau TeM JaHHOU
Ne HaunmenoBanue obecrieqnBacMbIX JTUCITUTUIAHBI, HEOOXOTUMBIX JIJISI
n/m (Mocnenyomux) TUCIUIUIMH U TPAaKTUK U3y4eHHUs 00ecreqrBaeMbIX
(mocnenyrommx) JUCIUTUTIH
1 | UccnenoBarenbckas MpakTUKa Paznensr 1-6
5.4. IlepeyeHb JeKIIUOHHBIX 3aAHATHI
Ne [ Ne  pazpena u  tembl | HaumenoBanue | Tpynoemkocts | OnieHOUHBIE
/T | JUCHUIUIAHBI (MOJYIIS) HCIIOIb3YEMBIX (uacer) cpencTaa
TEXHOJIOTHI1
1.| Ctpyktypa BepxHeit arMocdepbl JCKIUs 4 YCTHBIHN OIpOC
2.| OcHOBHBIE ¢buznueckue JeKIuUs 6 YCTHBIH OIpoC
MPOILIECCHI B HOHOC(hEepe
3.| O6pazoBanue HMOHOC(EPHBIX JEKIUs 4 YCTHBIH OIIPOC
CJIOEB
4.| BzaumopeiictBue HOHOCHEPHI C JeKIHUs 4 YCTHBIHN OIpoC
asMochepoit
9. DeKTPOAMHAMHUKA HOHOCHEPEI JIeKnuA YCTHBIH OTIPOC
6.| HeperynspHble  sBICHHS B JEKIUs YCTHBIHN OIpoC
noHocdepe

5.5. IlepeyeHb CEMMHAPCKHUX, PAKTHYECKUX 3aHATHH M J1a00paTOPHBIX padoT

JlaHHBIN BUJ 3aHATUNA HE IPETYCMOTPEH.




5.6. TemaTHKa 3aJaHUIi 115 CAMOCTOSITEIbHOM PadoThI

Pazpen | Tema Bun camocrosTenbHOM Pexomennyemas | Bcero
paboThI JIuTepaTypa 4acoB
CtpykTypa BepxHeil KoncnektupoBanue u OCHOBHast 8
aTMochepsr BBIJICTICHHUE TJIABHBIX JTUTEepaTypa:
TE3HUCOB I10 TEME, 1,2,3,8,10
dbopMynupoBaHue JIOTIOTHUTEIThHASI
pOOJIEMHBIX BOIPOCOB 10 | JIUTepaTypa:
TEME. 2,6
OcHoBHbIE KoHncniektupoBanue u OCHOBHas 10
¢busnueckue BbI/IEJICHHE [JIaBHBIX JauTepaTypa:
MIPOIIECCHI B TE3HCOB II0 TEME, 1,2,3,6,7,8,10
noHocgepe dbopMynupoBaHue JIOTIOJTHUTEbHAS
POOJIEMHBIX BOIIPOCOB [0 | JIUTEepaTypa:
TEME. 1,2,5,6,7
O6pazoBanue KoHncnektupoBanue u OCHOBHas 18
MOHOC(EPHBIX CIIOCB | BBIACIICHUE TIIaBHBIX JTUTEepaTypa:
TE3HCOB I10 TEME, 1,2,3,6,7,8,10
dbopmynupoBaHue JOTIOJTHUTEIIbHAS
POOJIEMHBIX BOIPOCOB [0 | JUTepaTypa:
TEME. 1,2,3,5,6,7
BiaumoneiictBue KoncnektupoBanue u OCHOBHasi 18
noHocheps ¢ BBIJICTICHHEC TJIABHBIX JTUTEepaTypa:
masmochepoit TE3HCOB II0 TEME, 3,6,10
dbopmynupoBaHue JOTIOJTHUTEIIbHAS
pOOJIEMHBIX BOIPOCOB [0 | JTUTepaTypa:
TEME. 2,3,5
DneKTpoAMHAMUKA KoncnektupoBanue u OCHOBHas 18
noHochepsl BbIJICTICHHE TJIaBHBIX JIuTepaTypa:
TE3HCOB II0 TEME, 1,3,8,10
dbopMynupoBaHue JIOTIOTHUTEIbHAS
POOJIEMHBIX BOIIPOCOB [0 | JIUTEepaTypa:
TeMe. 2,4,5
Heperynsipasie KoncnektupoBanue u OCHOBHasi 18
SIBJICHUSI B MOHOC(epe | BBIJICIICHUE TJIAaBHBIX JTUTEepaTypa:
TE3HCOB I10 TEME, 1,3,5,8,10
dbopmynupoBaHue JOTIOJTHUTETbHAS
MPOOJIEMHBIX BOMPOCOB [0 | JTUTepaTypa:
TEME. 1,2,4,6

MeTtoanyeckue yKka3aHusl 110 OPraHU3alMy CAMOCTOAATEIbLHOMH Pa0doThI CTY/ICHTOB

Ka)K,Z[BIfI BHJT CaMOCTOSTEIbHOM pa6OTBI HAITpaBJICH Ha 3aKpCIJICHUC U yTJIy6J'IeHI/IC

3HAHWM, TOJYyYEHHBIX BO BpEMs ayAUTOPHBIX 3aHATUH.

1) PaboTa ¢ KOHCTIEKTaMHM JISKITHi




CTyaeHT MOBTOPSIET COACpIKAHUE JIEKI[UU, UCIIONb3Ysl MaTepuajabl KOHCIIEKTa, B Cllydae
HEOOXOIMMOCTH JOTIONHSACT WX HH(POPMAIMEH W3 PEKOMEHIYEMOW W JOMOJHUTEIHHOU
JTUTEPATYPHL.

2) Pabora c nureparypoit

CryaeHT ocBaMBaeT Marepual, MPEJHA3HAUYCHHBIM MJIi CaMOCTOATEIBHOIO HU3Y4YEeHHUS,
UCIIONIB3Ysl PEKOMEHIYEMYIO M JIONOJHUTEIBHYIO JIMTEPATypy, COCTaBIsACT MOAPOOHBIN
KOHCIIEKT TeMBbI, aHATTU3UPYET, POPMYITUPYET MPOoOIEMHBIC BOIPOCHI TIO TEME

6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCITUTITUHBI

6.1. OcHOoBHasi JJUTepaTypa

ABTOp, Ha3BaHHe, MECTO U3IaHUS, H31ATEIbCTBO, F0JI Konu4uecTBo 3K3eMILIAPOB
U31aHHs Y4eOHOH 1 Y4eOHO-MeTOAMYeCKOil JINTepaTyphl
1. Conneuno-3emuas ¢usuka : 4.1 / C. . Akacody, C. Db (http://irbis.iszf.irk.ru):
Yenwmen ; Ilep. ¢ anrn. nox pen. I'.M. Hukonsckoro . - M. : HEOI'PaHUYEHHBIN JOCTYI
Mup, 1974. - 384 ¢
2. baysp 3. ®usuka nnaHeTHbx noHochep. M.: Mup, 1976. Db  (http://irbis.iszf.irk.ru):

HEOTPaHMUYCHHBIN TOCTYII
3. Bpronemu B.E., Hamranamse A.A. ®usuka nonochepst. M.: | Db (http://irbis.iszf.irk.ru):

Hayxka, 1988. HEOTrpaHUYEHHBIN JOCTYI
4. bpacee I'., Conmomon C. AspoHomus cpenneit atmochepsl. Db  (http://irbis.iszf.irk.ru):
JI.: Tuppomereonsnat, 1987. HEOTrpaHUYEHHBIN JOCTYI

5. Kepebnos I'.A., Muzyn 10.I"., Munranes B.C. ®uznueckue | 3
POIIECChI B oJIsipHON noHocdepe. M.: Hayka, 1988.

6. Kpunbepr U.A., Tamunun A.B. Monocdepa u Db  (http://irbis.iszf.irk.ru):
miazmocdepa. M.: Hayka, 1984. HEOTPAaHWYCHHBIN TOCTYTI

7. Patxkmud¢ 1. Beenenue B ¢pusuky nonocdepsl u Db  (http://irbis.iszf.irk.ru):
marautocdepsl. M.: Mup, 1975. HEOIPAHUYEHHBIN JTOCTYI

8. Pumber I'., I'appuot O. Beenenue B pusuky nonocdepsi. Db  (http://irbis.iszf.irk.ru):
JI.: Tuppomereonsnat, 1975. HEOI'PaHWYEHHBIN JOCTYI

9. Yurren P., [Tormos U. OcHoBwl adpoHOoMun. JI.: 2

I'mppomereonsnar, 1977.
10. Xaprpusc /x.K. Bepxuss armocdepa u conreuno-zemusie | b  (http://irbis.iszf.irk.ru):
ces3u. JI.: 'mppomereonsaar, 1982. HEOTPaHUYEHHBIN TOCTYII

6.2. JlonoJiHNTEJbHAS JINTEPATypa

ABTOp, Ha3BaHUE, MECTO M31aHUsA, U31ATECJIbCTBO, I'OQ KommuectBo 9K3CMILIAPOB
H31aHNS Y4eOHOH U Y4eOHO-MeTOAMYECKOM JUTEPATYPbI

1. Mapos M.4., Konecunuenko A.C. Beenenue B manetnyto | Db (http://irbis.iszf.irk.ru):
aspoHomuro. M., Hayka, 1987. HEOTPaHUYEHHBIN TOCTYII

2. Brekke A. Physics of the Upper Polar Atmosphere. 2th ed. 35 (http://irbis.iszf.irk.ru):
Chichester: Springer Praxis, 2013. HEOTpaHWUYCHHBIN TOCTYII

3. Hunsucker R.D.,Hargreaves J.K. The high-latitudes 35 (http://irbis.iszf.irk.ru):
ionosphere. Cambridge University Press, 2003. HEOTPaHWYEHHBIN JJOCTYII

4. Kelley M.C. The Earth’s ionosphere: Plasma Physics and 35 (http://irbis.iszf.irk.ru):
Electrodynamics. 2th ed. New York: Academic Press, 2009. HEOTPaHWYCHHBIN TOCTYI

5. Schunk R.W., Nagy A.F. lonospheres: Physics, Plasma b (http://irbis.iszf.irk.ru):
physics, and Chemistry. 2th ed. Cambridge University Press, HEOTPaHWYEHHBII TOCTYTI

2009.

6. Prolss G. Physics of the earth's space environment. Springer- | 95 (http://irbis.iszf.irk.ru):
Verlag Berlin, 2004. HEOTPaHWYEHHBIN JJOCTYII
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7. llonynsapuas asponomust / A.Jl. Jlaawmnos. JI. 5
I'ungpomereousaar, 1978.

6.3.

HpO(l)eCCI/IOHaJIBHLIe 0a3bl AAHHbIX, HUCII0JIB3yEMbIC npu OCYyIECTBJICHUH

06p330BaTeJILHOFO nmpomecca mo JTMCuMIlIMHE:

baza nanubIx HaOMIOACHUHN OTHENa (PU3UKU OKOJIO3EMHOTO KOCMHUYECKOTO MPOCTPAHCTBA
NC3® CO PAH (http://depl.iszf.irk.ru/)

ApxuB  HaOmonmeHuit  reodmsmueckor  obcepBatopun  MC3® CO  PAH
(http://atmos.iszf.irk.ru/)

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

Hayunbie nanabie (Martepuwanbl) usmatenbcTBa Cambridge  University  Press
(http://www.cambridge.org)

6.4. UudopmanuoHHble, HHPOPMAIHOHHO-CIIPABOYHBIE CHCTEMbI, HCIO0JIb3YyeMble PH
OCylIeCTBJIEHUH 00pa30BATEJbHOIO NpoLecca M0 AUCHUILINHE:

WudopmannonHo-cripaBounass uHpopmamuss B Oubmmoreke UWC3d CO PAH
http://irbis.iszf.irk.ru

['ocynapcTBeHHAS myOTaHast HAyYHO-TEXHHYECKAs OubIMoTEKA Poccun
http://www.gpntb.ru/

Kypnansl Amepukanckoro ¢uzndeckoro odmectsa http://publish.aps.org/

Hay4Has dJIEKTpoHHas OuOnmoreka + Poccuiickmit Muaekc Hayunoro IlutupoBaHus
https://elibrary.ru

MeXIyHapOIHBIA KaTalloT W TOWCKOBAas CHCTEMa IO IMyOJMKAIUsAM B 00JacTh acTpopH3MKU
http://adsabs.harvard.edu/abstract_service.html

MexnynaponHas cucreMa HHAEKcHpoBaHus — nyOnukanuii  Web  of  Science
http://webofknowledge.com

Hayunsie pecypcsl 3apybesknoro um3matenbctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)

6.5. [IporpamMHoOe obecnieueHue

HpOFpaMMHOG O6GCH6‘16HI/IC, HCIOJIB3YEMOC TIIpU OCYHICCTBJICHUUA O6paBOBaTCJ'IBHOI‘O
nponecca 1o JUCIHUIIINHE!

Neo | HaumenoBanue Kon- | O6ocHoBanue st Hata Cpox
MPOrPaMMHOTO BO MOJIb30BAHUS BbIIaYU JeNCTBHS
MIPOJIYKTa 10 (JInuen3us, JIVLIEH3UU npaBa

JloroBop, c4€T, aKT UITH MOJTb30BAHUS
WHOE)

1 | Microsoft Office 2010 3 Howmep JIunenzun 30.01.2009 | 6eccpouno
Russian Academic Microsoft 47790919
OPEN 1 License No
Level

2 | Microsoft Windows 5 Howmep JIunenzun 06.12.2010 | 6eccpouno
Professional 7 Russian Microsoft 47771806
OPEN 1 License No
Level Legalization Get
Genuine

3 | 7-Zip 1 CB00OIHO 0eccpouHO

pacmpocTpaHsieTcs Ha
YCIIOBHSIX JINTICH3UH
GNU LGPL



http://dep1.iszf.irk.ru/
http://atmos.iszf.irk.ru/
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http://www.cambridge.org/
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https://elibrary.ru/
http://adsabs.harvard.edu/abstract_service.html
http://webofknowledge.com/
https://www.elsevier.com/

4 | Adobe Acrobat Reader 1 JIlnneHsnonnoe OeccpouHo

DC COIJIalllEHUE Ha
IIPOrpaMMHOE
obecneucnne Adobe.
5 | Mozilla Firefox 1 CB00O0OIHO 6eccpouHo

pacrpocTpaHsieTcs Ha
YCJIOBUSAX TPOHHOM
muren3un Mozilla
(MPL/GPL/LGPL).

6 | VLC Media player 1 CB000OHO 0eccpovHO
pacrnpocTpaHsieTcsl Ha
YCIOBUSIX JTUIICH3UU

GNU GPL
7 | OnepaunonHas 6 CBOOOHAS JTUIICH3US 6eccpodHo
cuctema Ubuntu
8 | Huctpubyrus Python 6 CcBOOOHAS TUIEH3US 6eccpodHo
Anaconda
9 | OducHerit naker Libre 6 CcBOOOIHAA JINLIEH3US 0ecCpovHO
Office

7. Ob6pa3oBaTeIbHbIE TEXHOJIOTHHU

B yueGHOM mpolecce HCIONB3YIOTCS KaK AaKTHBHbBIE, TaK HMHTEPAaKTUBHBbIE (DOPMBI
MIPOBEJICHUS 3aHATUM.

WuTepakTuBHBIE (OPMBI BKIIOYAIOT B cE0sI:

o Jlekumu;

e Tgopueckue 3aganus B hopMe U3II0KEHHSI TPOOJIEMHOTO MaTepHaa;

e [pynmoBele OIEHKM ¥ B3aMMOOIEHKH: a WMEHHO pEIeH3UpPOBaHUE aCIHpPAHTAMHU
BBICTYIUICHU YT JIpyra.

AyIUTOpHBIE 3aHATHS IPOBOJATCS B HHTEPAKTHUBHOM (opMe C HCIOIb30BaHUEM
MyJbTUMEANMHOTO oOecnieueHus (HOyTOyK, mpoektop). IIpe3seHTannn mo3BosiioT Ka4eCTBEHHO
WITIOCTPUPOBATh ayAWTOpPHBIE 3aHATHS cXeMaMM, (opMmylamH, uyepTeXaMmu, PUCYHKaMU U
CTPYKTYPHUPOBaTh MaTepuall 3aHATHA. OJEKTPOHHAs NPE3CHTAHs TI03BOJISIET OTOOpPa3UTh
IpoIecChl B AMHAMUKE, YTO YIy4IlIaeT BOCIPUATHE MaTepHaa.

CamocrosiTenpHas paboTa BKIIIOYAET B ceOsl:

¢ (hopMyIHpoBaHKE NPOOJIEMHBIX BOIIPOCOB B PE3YJIbTaTE€ CAMOCTOSATEIBHOTO U3YUEHUS TEMBI C
NPUBJIEYEHHEM OCHOBHOM M JIONOJHUTEIBHOM JIUTEPATYpPHI;

® [IONCK HAayYHO-TEXHUYECKOW MH(OpMAIMK B OTKPBITHIX MCTOYHHKAX C IENBI0 aHAIW3a W
BBISIBIICHHSI KITFOUEBBIX OCOOCHHOCTEH;

® KOHCIIEKTUPOBAHHUE;

[Tpu HEOOXOMMMOCTH, B TIpoIiecce pabOTHI Hall 3aJJaHUEM, ACHHUPAHT MOXKET IOIYIUTh
WH/IMBUYaJIbHYIO KOHCYJIBTALIMIO Y TIPEnoiaBaTels.

8. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne TUCHUMIMHBI (MOLYJI51)

21.]'[5{ 06y’~IeHI/I$I HUMCHKOTCS CIICOUAJIbHBIC ITOMCIICHUSA  IJIA HpOBeI[eHI/IH SaHSITI/Iﬁ
JEKIIMOHHOTO THUIA, CEMHHAPCKOr0 THIA, TPYIIOBBIX W WHJIWBUAYAIbHBIX KOHCYJbTAlLIUM,
TEKYILEro KOHTPOJISI M IPOMEXYTOUHOM aTTeCTalluH, a TAKKE MTOMEIIEHUS JI1 CaMOCTOSITEIbHOM
paboTHI.

CrenuanbHbple  TMOMENIEHUS  YKOMIUIEKTOBAaHBI  CIICUATH3UPOBAHHOW  Mebenblo,
TCXHUYCCKUMHN Cpe)ICTBaMI/I 06yqu1/1$1, CJ'IY)KaH_[I/IMI/I JJISL HpG}ICTaBJ'IeHI/ISI I/IH(i)OpMaHI/II/I 60J'II>IHOI>1
ayJUTOPUH, KOMITBIOTEPHBIM 000PYAOBaHUEM.


https://ru.wikipedia.org/wiki/MPL
https://ru.wikipedia.org/wiki/GPL
https://ru.wikipedia.org/wiki/LGPL

9. KoHTpoOJIb Ka4yecTBa 0CBOCHHS IPOrPaMMBbl ACITHPAHTYPHI
Leabp KoHTpOJsA — TmonMydeHHe MH(OpMAIUU O pe3yiabTaTax OOY4eHHS W CTEHEHH HX
COOTBETCTBUS pe3yJbTaTaM 00y4YeHHSI.

IInanupyemMsbie pe3yJbTaThbl OCBOCHHS THCIUIIHHBI

3HaTh:

® COBpPEMEHHBIC MPE/CTABICHUS O CTPYKTYpe BepxHeEW arMocdepsl B 11eJ0M, 00 OCHOBHBIX €€
obacTsx, BKIto4as tepmochepy, noHochepy u miazmochepy

® COBpPEMEHHBIE METOABI HCCIENOBaHUSA HMOHOChepsl H €€ TMOBeACHUS B Pa3THMYHBIX
reo(pU3NYECKUX YCIOBHUIX

® OCHOBHBIE TEOPETHUYECKHE IMPEACTaBICHUS O CTpoeHUuH armochepsl, HOHOChEpbHl U
m1a3Mochepsl.

Ymern

® T[PUMEHUTh COBPEMEHHbIE 3HAHUS O CTPOCHUM M CBOMCTBaxX BepxHeW aTmochepsl i
MOHUMAaHUA re0(PU3NUECKUX SBJICHHUM B OKOJIO3EMHOM KOCMUYECKOM MPOCTPAHCTBE

® [POBOJIUTH KAa4ECTBEHHBIH aHAIN3 HMOHOC(PEPHBIX TAHHBIX HA OCHOBE TEOPETUYECKHUX M
OMIIUPUYECKUX MOJEIIEH

® KOJMYECTBEHHO OLIEHUTH BIMSHKE TOTO HJIK HHOTO IMpoliecca Ha OOIIYI0 KapTUHY MTOBEACHHUS

HOHOCHEPHI.

Baaaers

e (0a30BOMl TEPMHHOJIOTHUEH [UIS OIMCAaHUS XapaKTEPUCTHK aTMochepbl, HOHOCHEphl U
tazmMochepsr

e MeroaaMu 00pabOTKU HKCIIEPUMEHTAIBHBIX TaHHBIX
e HaBbIKaMU pabOTHI C HAYYHOU HHGOpMaIuelt B 001acTi HOHOCGHEPHBIX UCCIIeI0OBAaHUI
® OCHOBHBIMH MaT€MaTHYECKHMMH METOJIaMHU pelleHUs 3a7ady (U3MKU BEepXHEU aTrMmocdepsl,
noHochepsl U TIa3Mochepsl
Texkymmii KOHTPOJIb
Texymuit KOHTPONb YCINEBAEMOCTH AacHHpaHTa, T.€. MPOBEpPKa YCBOEHUs Y4eOHOTO
MaTepualia, peryasipHO OCYIIECTBISECTCS HA MPOTSIKEHUH ceMecTpa. TeKylnii KOHTPOJIb 3HAHUI
00y4aromnXcsi OPraHU30BaH KaK YCTHBIN TPYMIOBON OMPOC ISl TIOBTOPEHUSI M 3aKPETUICHUs
[JIaBHBIX TE3UCOB TeM, (OpPMYIUpOBaHUS M OOCYXJIeHus mnpobiaeMHbIX BorpocoB. [locne
OCBOCHMS MaTepuaya pasjeia ydJalluecs OTOBST KOJUIEKTUBHOE COOOIEHHE IO OCBELICHUIO
OCHOBHBIX U IIPOOJIEMHBIX BOIPOCOB.
Texymass camocrosiTenbHas paboTa acnupaHTa HampaBlieHa Ha yriayOJeHwe u
3aKperyieHUue 3HaHUM, U pa3BUTHE MPAKTUYECKUX YMEHUN aclIUPaHTA.
OObexkTamMu OIIEHUBAHUS BBICTYIIAOT:
e VyeOHasg AUCUMIUIMHA - AKTUBHOCTb Ha 3aHATHUSIX, CBOEBPEMEHHOCTH BBIIOJIHEHUS
Pa3IMYHBIX BUAOB 3aIaHUH, TOCENIAEMOCTb 3aHATHI;
e (CTeneHb YCBOCHUS TEOPETUUYECKUX 3HAHUM.

OueHo4HBbIE CPeICTBA /1 OLIEeHKH TeKYyIleH ycrneBaeMOCTH acCIMPAHTOB

Xapakrepucruka OC s odecneyeHus: TEKYLEro KOHTPOJIs 10 JMCHHUIIHHE

Paznen/Tema oC Copepxanue 3a1aHus

Paznen 1. Ctpykrypa BepxHelr | cobecenoanue | CocTaBUTh U OOCYIUTh HA 3aHITHU
aTMocQepsl MIPOOJIEMHBIE BOIIPOCHI 110 U3YYEHHOMY
Paznen 2. OcHoBHBIE cobeceoBaHKE | pa3ieiy

buznyeckue nporeccs B

noHocgepe

Paznen 3. O6pazoBanue cobecemoBanme

HMOHOC(EPHBIX CI0EB




Pa3nen 4. Bzaumoaelicteue cobecenoBanue | CocTaBUTh U OOCYAUTh Ha 3aHATUU
noHocdepsl ¢ mIazmochepoit pOOJIEMHBIE BOIPOCHI 110 U3YYEHHOMY
Paznen 5. DnexkrpoaunamMuka cobecenoBaHHE | pa3zieiry

noHochepsl

Paznen 6. Heperynsipubie cobeceoBaHue

SIBIICHUSI B MOHOC(Epe

IIpomexyTouHasi aTTecTanusA
IIpomexxyTouHass arTecTalusi AaCHUPAHTOB IO JUCHMIUIMHE OCYLIECTBISETCS IO
OKOHYAHHUIO JTUCIMIUIMHBI B BHUJE 3a4eTa B COOTBETCTBUHU C IpaMKOM Y4eOHOIO Ipolecca.
ITpoBepka HanMuus KOHCIEKTOB IO IUCLMILIMHE SBISETCA JOIMYCKOM K 3aueTry. B ciydae
HAJIM4Ms y4eOHOH 3a/10JDKEHHOCTH (TIPOIYIIEHHBIX 3aHATUH U (WJIM) HEBBITIOJIHEHHBIX 33/1aHUI),
acnupaHT oTpabaThIBACT MIPOIYLICHHbIE 3aHATHUS U BBINOIHAET 3a1aHUsl.

OueHo4HbIe cpecTBA A5 NPOBeAeHNs MPOMEKYTOUHOI aTTecTaluu
Bomnpocsl 1u1s 3a4era
Pa3nen 1. CtpykTypa BepxHel atMocgepbl
. Obiree ctpoeHue BepxHel aTMochepbl. ATMOC(HEPHBIE CIIOH, TEPMUHOIOTHS.
. 'mapocraTuyeckoe paBHOBECHE.
. ATmocdepnsie BeTpsl. ['eocTpodudeckuii Betep. TepMudeckuii BeTep.
. DHepreTUyecKkuil 6anaHc B aTMOC(HEPHBIX CIIOSX.
. BepTukanbHoe cTpoeHre HOHOC]EPHI.
. IIpocTpaHcTBEHHO-BpEMEHHas! CTPYKTypa HOHOC(EPHI.
. BeicokommupoTtHas nonocgepa.
. DKBaTopHualibHas HOHOChepa.
Pa3nen 2. OcHOBHBIC (pU3MUECKHE MTPOIIECCHI B HOHOC(hepe
1. XuMuueckue peakiiui B HOHOC(EpHOH II1a3Me.
2. doroxuMuUecKoe paBHOBecHe 1 (hopMupoBaHue HIKHEH noHocdeps! (ciou D, E, F1).
3. AmOunonspuas quddysus.
3. Auddys3us noHochepHoii mia3msl 1 00pa3zoBaHue cperHEmUpPOTHOTO F2-crost.
4. CkopocTh (hOTOMOHU3AIMH B OTHOPOIHON aTMocdepe. Teopust poCcToro cios.
5. KoprryckynsipHast ”oHU3aIMs ¥ aBpOpaIbHBIN OBall.
Pa3nen 3. OGpa3oBaHre HOHOC(EPHBIX CIIOEB.
1. O6pazoBanue D — o6mactu noHOChEPHI.
2. O6pazoBanue E u F1-cnoes nonocdepsi.
3. O6pazoBanne F2-o6mactu noHOCHEPHI.
4. D¢ dexTuBHbBIE KO3(DPULIMEHTH peKOMOMHALINN B HOHOC(HEPHBIX CIIOSIX.
Pa3nen 4. Bzaumonelicteue nonocgepsl ¢ miazmochepoit
1. Buemnsist nonocgepa 1 B3auMoAeHCTBHE ¢ T1a3Mochepoit.
2. IlepeHOC m1a3Mbl MKy TEOMAarHUTHO COTIPSKEHHBIMU HOHOC(hepamu. [InazmocdepHsrii
pe3epByap.
3. 3anonHeHue mia3mMochepHoro pesepByapa HOHOCHEPHOU MIIa3MOM.
4. TlonsipHBIii BeTep.
Pa3nea 5. DnekTpoanHaMuka noHOC(hepsI
1. IIpoBorMOCTH HOHOC(HEPHOH MITIa3MBI.
2. Monocteprnoe muHamo. ['eHepanus JIeKTpHYeCcKHX Tojiel B HoHochepe.
3. Ponb npeiidoB noHochepHoit maa3mMsl B HOHOC(HEPE BEICOKUX U SKBATOPUATBHBIX IIHUPOT.
Pa3nen 6. Heperynsipusie sBiieHusi B uoHocgepe
1. Turnbel HOHOC(EPHBIX BO3MYIIICHUH.
2. Cnopannyeckuit E cioit. Mopdosnorus u Mmexanu3mbl 00pa3oBaHHUsL.
3. Peakmust HoHOC(EPHI HA COJIHEUHBIE BCIBILIKH.
4. Uonocdepusie Oypu.

00O U1~ Wi —

10




3aganus K 3a4ery
Pa3nen 1. Ctpykrypa BepxHei atMochepbl
1. Onennre mosHyO Maccy arMochepsl 3eMITu U cpaBHUTE ee ¢ Maccor 3emun. CpemHsist
IJIOTHOCTB 3eMutnt 5 1/cm”, cpenuuii paanyc 3emin 6300 k.
2. [Tokaxxute, 4TO €CIIH IIKajIa BEICOT aTMOC(ephl IMHEHHO 3aBUCHUT OT BBICOTHI N
H(z) = Hy + Bh,
TO BBICOTHBIN MPOGMIIb JaBiIeHUs OyIeT UMETh BH/]I
H(h) _l/ﬁ

0
3. YkaxxuTe HanpaJeHHUe reocTpopuueckoro serpa Haa VpKyTcKkoM, €Clii LIEHTP aHTULUKIIOHA
pacroJIokKeH B SKyTHH.

Pa3nen 2. OcHoBHBIC (hU3NYECKUE MTPOIIECCHI B HOHOCHEpE

1. ITonyuute ypaBHEHHE IS ONIPENICIICHUS] YPOBHS IEepexo/ia OT 001acTh (POTOXUMHUYECKOTO
paBHOBecHsI K TU(PHY3MOHHOMY PABHOBECHIO.

2. XapakTepHoe BpeMs KHU3HH aroMa X B OMHApHOW peakuuu paBHO 15 Munytam. Beraucaure
JI0JII0 aTOMOB X, KOTOpast OCTaHeTcs nocie 45 MUH.

3. Haiinure MakcuMaabHOE 3HAY€HHE CKOPOCTH (DOTOMOHHU3AIMH, BEICOTHBINA MPOHIIE KOTOPO
UMeeT BU:

P(h) = P,

q(2) = qoexp(1 — z — secy - exp(—2)).

Pa3nen 3. O6pa3zoBanre HOHOC(HEPHBIX CI0CB
1. Konnienrpanus XY B atMocdepe OnpeaesseTcs: CISTYIOIUMA PEAKITUIMU
X+Y,->XY+Y, KoHCTaHTa peakuuu k;
XY +X — X, +Y, KoHCTaHTa peakuui k,
BriBeauTe ypaBHEeHHE, KOTOPOE CBS3bIBAET paBHOBECHBIE KOHIIEHTpauuu XY u Y, .
2. MoxxeT i1 B THEBHBIX ycnoBusx F2 cioit oopazoBarscs ke 200 km?
3. BoruncnuTe BeNMWYUHY AJIEKTPOHHON KOHIICHTPAIINH, €CIIH 3HaueHus anb(da u 6eta cioes
YenmMeHna paBHbI COOTBETCTBEHHO 3-10° eM> 1 2:10° em™®,
Pa3nen 4. BzaumopetictBue nonocdepsl ¢ miazMochepoit
1. Bo ckosbko pa3 00beM JUMOIBHOM cHitoBoi TpyOku ¢ L =5 Gonbire o6pema TpyOku ¢ L =2 ?
2. Bo ckosbKO pa3 BpeMs 3aroyIHeHHsI CUII0BOH TpyOku ¢ L =5 Gosbliie BpeMeHH 3amoIHEeHUs
TpyOkm ¢ L =2 ?
Pazpnean S. DnexkTpoanHaMuKa HOHOC(HEPbI
1. [I10THOCTH TOKA B HOHOC(EPE ONpPEAEIAETCS BhIpaKEHUEM

j =0, (E-b)b +0,b x(Exb)+c7H (b XE),
TIe Oy, Op Oy - IPOJIONbHAs, IEAEPCEHOBCKAs U XOJIOBCKas MPOBOANMOCTH; E — BEeKTOp

AIIEKTPUYECKOTO TMOJIST; b — €eIMHUYHBIA BEKTOP MarHUTHOTO T0JIsl. BhIBeiuTe BhIpaKEHHE TS
TEH30pa MPOBOAUMOCTH B JIUIOIBHON crucTeMe KoopauHar (e;, €5, e; ), moiaras
E=E&+E,6 +E;E; b=-8,.

Pa3nen 6. Heperynsipusie siBjieHUsI B HIOHOC(EPE

1. O6bsicHuTe noBeAeHne F2-crnost noHOCGepsl MPU YCUIEHUH MEPUINOHATIBHOIO HEUTPAIbHOTO
BETpPa HAIPABJIEHHOTO K TOJIOCY U K SKBATOPY.

Kpurepun ouenku:

- OLICHKA «3a4YTE€HO» BBICTABISETCS ACIMUPAHTY, €CJIM OCHOBHOW MaTepuall YCBOEH, aclMpaHT
npuoOpen HeoOX0AUMbIe 3HAHUS U YMEHUS,
- OLIEHKAa «HE 3a4TE€HO» - €CJIM OCHOBHOH MaTepHall YCBOEH HEIOCTaTOYHO, AaCIUpaHT He
npuoOpen HeOOXOAUMBIX 3HAHUN U YMEHUHI
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