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1. MecTto 1 poJib AUCHMILIMHBI (MOaYJIs1) B cTpykType OITOII

HuctumumHa «Paanodu3ndeckrne MeTo1bl MOHUTOPUHTA HEOTHOPOJHBIX CPE» BXOIUT B
00pa3oBaTeNIbHBIA KOMIIOHEHT OCHOBHOW IpOoQecCHoHanbHON 00pa30BaTesIbHOM MPOrpaMMBl 11O
Hay4HOI crienmanbHocTH 1.3.4. Pannodusuka.

JlucuuiuinHa siBiseTcsl 00s13aTeIbHOM A 00y4aroluXcs B aCMpaHType IO Hay4dHOH
cneuuanbHoctu 1.3.4. Pagnodusuka

3HaHUA U yMEHUs, IpUoOpeTaeMble acIUpaHTaMH 10CIE U3Y4YEHUS TUCLUIUIMHBI, OyayT
UCIIOJIb30BAaThCS JJI PELICHUs HAy4HbIX 3aJad M HaIpaBJIeHbl Ha IOJArOTOBKY K cladye
KaHJMJIaTCKOI0 3K3aMeHa U K JlalbHelIIel HayuHoi pabore.

2. Heam v 32724y JUCHMIIMHBI (MOLYJIs1)

Henbto nucuumunnsl «Pagunodusnyeckre MeTolbl MOHUTOPUHIA HEOJAHOPOIHBIX CpEea»
SBISICTCA TOJlydeHHe (yHIaMEHTAIbHBIX 3HAHUA W BO3MOXKHOCTH HMX HCIOJB30BAHUS B
npoliecce JaJbHeHIIero o0y4eHus, Npu NpoXoKIeHUN MPAKTUK, HAIIMCAHUS HAy4HBIX paldoT, B
CBOECH HAYYHOW U MEAArOTHYECKON AEATEIbHOCTH.

3agauamu qucuuIuIMHbl «Paanodusnyeckue METo1bl MOHUTOPUHIA HEOAHOPOAHBIX Cpe»
ABJIAETCS:
® [U3yyeHHE AaCHUpaHTaAaMHM COBPEMEHHBIX METOAOB pEUIeHHUsA 3aJad JUCTAHIIMOHHOI'O
30HIUPOBAHUS OKPYKAIOILEH CPEJIbl;
® pa3BUTHUE y ACIUPAHTOB HABBIKOB ITOCTPOCHMSI MaTEMATHUYECKUX MOJEJIEN pacpOCTpaHEHuUs
BOJIH B pa3JIMYHBIX HEOJHOPOIHBIX Cpeaax;
® 3HAaKOMCTBO AacClHUpPAaHTOB C KJACCHUYECKUMU MPSAMBIMH U  OOpaTHBIMU  3aJayaMH
pacnpoCTpaHeHUs CKASIPHBIX U BEKTOPHBIX BOJIH B HEOJTHOPOJAHOH Ccpefie;
e cOop, o00paboTka, aHaIM3 M CUCTEMaTU3alMsl HAyYHO-TEXHMUYECKOW HHpOpMauu,
OTEYECTBEHHOI'0 1 3apy0eKHOTr0 ONbITa B chepe paauopu3nKu;
® 3HAKOMCTBO C HOBBIMU TEOPHUSIMHU U MOJAEISIMU,;
® MaTeMaTH4YEeCKOE MOJIEIMPOBAHUE MPOLIECCOB U OOBEKTOB;
e 00paboTKa MOTYYECHHBIX PE3yJIbTATOB HA COBPEMEHHOM YPOBHE U X aHAJIH3.
3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHHUS AUCHUILIMHBI (MOYJIs)
3HaTh:
- OCHOBHBIE HaY4HbIE MOJXObI K UCCIEyEMOMY MaTepHainy;
- o0meynorpeduTenbHble  (Ppa3eosoTHUeCKUe COUYETaHHWs M TEPMHUHBI, B TOM 4HCIE Ha
MHOCTPAaHHOM $I3bIKE, XapaKTEepHbIE JUIsl YCTHOW M MHUCHbMEHHOW pe4M B CHUTYyalUsIX JI€JI0BOTO
0OI11eHus, CBSA3aHHBIX C HAYYHOH pabOTON U CIIEIUATIbHOCTBIO;
- TJIyOOKO 3HaThb OCHOBHBIE 3Tallbl Pa3BUTHS TOTO pasjiena HaAyKd, K KOTOPOMY NPUHAIJICHKHUT
BbIOpaHHAas CIIEUAIbHOCTD;
- OCHOBHBIE METObl BEJCHUS HAyYHO-UCCIIEOBATEIbCKON JNEATENIbHOCTH B COOTBETCTBYIOLIEH
npodeccHOHaIbHONM 007aCTH € HCHOJIb30BAHUEM COBPEMEHHBIX METOAOB HCCIEOBAaHUS U
MH(OPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH € Y4eToM cheuu(UKH HanpaBieHUs
MOJTOTOBKH;
- TEOPETUYECKHE OCHOBBI PACIIPOCTPAHEHHUS FIEKTPOMArHUTHBIX BOJIH;
- ABJICHUS IIPU PACHIPOCTPAHEHUH JIEKTPOMArHUTHBIX BOJH B PA3JIMYHBIX Cpe/iax;
- COBPEMEHHbIE METO/Ibl PEHICHUsI MPSAMBIX U OOpaTHBIX 3aJa4 JUCTAHIIMOHHOTO 30HIAUPOBAHUS
OKpY’Kalollel cpebl 3JeKTPOMArHUTHBIMU CUTHAJIAMH PaiioIMana3oHa;
- TEOPETUYECKHE OCHOBBI METOJIOB PAJAMO30HIUPOBAHUS HEOJHOPOIHBIX CPE;
- IPUHLUIIBI TNIAHUPOBAHUS U IPOBEJICHUS HKCIIEPUMEHTOB.

YMeThb:
- (¢dopMmynupoBaTh, u3JaraTh W AapryMEHTUPOBAHHO OTCTaWBaTh COOCTBEHHOE BHUJICHUE
paccMaTpuBaeMBbIX IPOOIIEM;
- cooOuiath MHGOPMAIMIO B BHAE MOHOJIOTMYECKOTO BBICKA3bIBAaHUS MO Hay4HOW paboTe U Mo
CHEIHAJIBHOCTH;



- aHaIM3UpOBaTh MHOrooOpaszwe (OpM YEIOBEYECKOTO 3HAHMS, COOTHOIIEHWE WCTHHBI H
3a0IyK/I€HUs, 3HAHUS U BEpPbI, pPAMOHAILHOIO M HWPPALMOHATIBLHOTO B UEJIOBEUYECKOM
KHU3HEIEATEIILHOCTH, 0COOCHHOCTSAX (YHKIMOHMPOBAHUS 3HAHUS B COBPEMEHHOM OOIIECTBE,
JyXOBHBIX IIEHHOCTSIX, UX 3HAYEHUH B TBOPUECTBE U MOBCETHEBHOM KU3HU;
- CaMOCTOSITEJIbHO  OCYILECTBIISITh ~ HAYYHO-HCCIIECIOBATENbCKYIO  JESATEIBHOCTH B
COOTBETCTBYIOIIEH TPO(dhecCHOHATFHOM 001aCTH;
- OCYIIECTBIIATh HH(POPMAIIMOHHBIN MOWCK B PA3IMIHBIX HHPOPMAIIMOHHO-TIOMCKOBBIX CUCTEMAaX
TPAAUITMOHHBIM (PYYHBIM), TAaK U aBTOMAaTU3UPOBAHHBIM (DJICKTPOHHBIM) CIIOCOOOM;
- aHaJIM3UPOBATh HAYYHO-TEXHUYECKYI0 HHQOpMauio U 0000maTh OTEYECTBEHHBIH U
3apyOEKHBIN OMBIT B 00J1aCTH pagro(PU3UKH;
- TPOBOAWTH (DM3MUECKYI0 HHTEPIPETALUIO MAHHBIX PAJIUO30HIUPOBAHUS, TOIYYCHHBIX B
KOHKPETHBIX paaro(U3NUeCKUX IKCIEPUMEHTAX;
- IPUMEHSATH CTaHJAPTHBIC METOIBI JIJII BOCCTAHOBIICHUS ITAPAMETPOB HEOAHOPOIHOU CPEbl IO
XapaKTePUCTUKAM 30HIUPYIOLIETO PaIuOCUTHAIIA;
- TIpeACcKa3bIBaTh BOZMOXKHBIE pagnodusndeckue 3 (HeKTsl HEOAHOPOIHOCTEH Cpelbl B KaHAIax
nepenayu uHpopmanuu;
- POBOJIUTH SKCIICPUMEHTBHI.

Baagern:
- HaBblKaMH cOopa, o0O0pa0OTKM, aHanu3a W CUCTeMaTU3aluM HHPOpMALMU IO TeMe
UCCJICIOBAHMUS,
- HaBBIKAMHU BBIOOpA METOJIOB U CPE/ICTB PEHICHUS 33124 UCCIICIOBAHUS;
- HaBBIKOM COCTaBJICHHSI COOOIICHUSI WU JIOKJIa/1a IO TeéMaM MPOBOJAUMOTO HCCIEIOBAHNUS;
- yMeHUSMHU (HOPMYITUPOBATh, U3JIaraTh U aApTyMEHTHPOBAHHO OTCTAUBATh COOCTBEHHOE BHJICHUE
paccMaTpuBaeMBbIX IPoOIIeM;
- METOJaMH HCCIICIOBaHMS U WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH C Yy4eTOM
cnenupuKy HapaBIeHUS MOATOTOBKHY;
- OCHOBaMH pPaAnO(PU3NYECKOTO METOJa aHaIW3a CTPYKTYphl M CBOMCTB DPa3IUYHBIX Cpel,
METOJI0JIOTHEN BBIOOpA MAaTEMAaTUYECKUX METOJIOB aHAJIN3a, UMETh HaBBIKU MX MPUMEHEHUS TPU
NIPOBEICHUH 30HAMPOBAHUS OKPYKAIOIIEH CpeJibl;
- OCHOBHBIMH HaBbIKaMHU pabOThl Ha paAno(U3HUECKUX UHCTPYMEHTaX, 00eCIIeunBaloIuX coop
HEeoOXoauMo HHGPOPMAlIMK U  HEMOCPEACTBEHHO CBSI3aHHBIX C HAy4yHOM paboToi U
CIEIHAIBHOCTBIO;
- HaBBIKaMU WCIIOJIH30BAHUS TOTYICHHBIX PE3YJIbTATOB MMPU aHATU3e (QU3HUECKUX MPOIECCOB H
SBIICHUH, MPOUCXOIAIINX B CUCTEME 3eMisi—aTMocdepa;
- OCHOBHBIMH HaBBIKAMH PAOOTHI C COBPEMEHHBIMH MPUOOpPAMHM U YHUKATHHBIMH HAaYYHBIMH
YCTaHOBKAMHU.

4. O0beM TUCHMIIMHBI (MOAYJIs1) M BHAbI Y4eOHOH padoThI

O6H_[a}1 TPYAOCMKOCTH JUCHUIIJIMHBI COCTABJISACT 3 3a4eTHEIC CAMHUIIBI, 108 gacos.

Buj yueOHoit padoThl Bcero yacos /
3a4YeTHBIX eINHMIL

AYyIUTOPHBIE 3aHATUS (Bcero) 36/1
B Tom uncie:
Jlexnun 36/1
CeMuHapbl
CamocrosiTejibHas padoTa (Bcero) 7212
Bui npoMexxyTouHOM aTrTecTaluu (3a4er)
KonrTakTHas padora (Bcero) 36/1
O01mas Tpy10EMKOCTh (yachl/3a4eTHBIC IMHUIIBI) 108/3




5. Conep:xaHue TUCHUILINHBI
5.1. Conep:xaHue pa3iesioB U TeMbI TUCHUIIMHBI
Pa3nea 1. BBenenue.
1.1. OOG30p METO/I0B MOHUTOPUHTA €CTECTBEHHBIX HEOJHOPOIHBIX CPE/I.
1.2.  IlpsiMbie 1 0OpaTHbIE 3a[]a41 AUCTAHIIMOHHOTO 30HAMPOBAHUSI.
1.3.  OcobeHHOCTH  pacHpOCTpaHEHHUS  DJIEKTPOMAarHUTHBIX  BOJIH  Pa3JIMYHBIX
YaCTOTHBIX JIMAINIa30HOB.
Pa3nen 2. Metoabl paino30HIUpoBaHus HUKHel aTMocdepsbl (Tponiocdepsi).
2.1.0npeneneHust ~ TOKa3areds  NPEJOMIICHHS — Tpomocdepbl MO  CPEeTHHM
XapaKkTepUCTUKAM PaJUOCHUTHAJIA.
2.2.BoccranoBneHne  TpomocgepHoi  TypOYJIEHTHOCTH IO  CTaTUCTHYECKUM
XapaKTEPUCTUKAM PACCESHHOIO paJuOCHUrHaa.
Paznen 3. Meroabl paaHo30HIMPOBAHHSA BepxHell aTrmocdepnl (uoHochepnl) ¢
MOBEPXHOCTH 3eMJIH.
3.1.MeTozapl 30HAMPOBaHUA MOHOC(EPHOH IMIa3Mbl PaAMOCUTHAIAMH JIEKaMETPOBOTO
JIMaria3oHa: BEPTUKAIbHOE, HAKIIOHHOE U BO3BPATHO-HAKJIOHHOE 30HIUPOBAHUE.
3.2.MeTteopHoe paccesHUE U OTPAKEHHE PaTUOBOJIH.
3.3.MeTo YaCTUYHBIX OTPAKEHHIA.
3.4.MeTo HEKOTEPEHTHOTO paccessHUs (OCHOBHBIC MPHUHIMIBI U H3MEpSIEMbIe
napameTpsl HOHOC(EPHOH TIIa3MBI).
3.5./luarnoctuka noHOC(epbl HA OCHOBE SIBJICHUSI BPAILIEHUs IIOCKOCTHU MOJISIPU3ALUN
(o dext Dapanes).
3.6.Metoxa 06paTHOrO TPaHCHOHOC(EPHOTO 30HIUPOBAHUS OKOJIO3EMHOM IJIa3MBI.
3.7.MeToapl TUArHOCTUKKA W KOHTPOJIA DJIEKTPOMArHUTHOTO (POHA OKOJIO3EMHOTO
MIPOCTPAHCTBA B HU3KOYACTOTHOM U BBICOKOYACTOTHOM PaJIMOJUAIIA30HaX.
Paznen 4. Mertoabl paamo30HAMPOBAaHUS BepxHeii aTtMocdepsl (MoHOChepbI) ¢
KOCMHYEeCKHX aNlaparoB.
4.1.MeTtoj BHEITHETO 30HIUPOBAHUS HOHOC(HEPHI.
4.2 Metoa npsiMOro TpaHCHOHOC(EPHOTO 30HIMPOBAHUS OKOJIO3EMHOM I1a3MBI.
4.3.Metoa palHOMEPIIAHUN B UCCIICIOBAHHUSIX HOHOC(HEPHBIX HEOTHOPOTHOCTEH.
4.4.CnytHukoBass  Tomorpadusi  HOoHOchepbl  (JyueBas, AUDpaKIUOHHAs U
CTAaTUCTUYECKas).
4.5.Pagno3aTMEHHBIIA METO/I.
4.6.MouuTtopusr noHocheps! npu nmomoru 'HCC.
Paznen 5. MeToabl paIMOMOHMTOPMHIA KOCMHYECKOH MJIA3MBI.
5.1.0co0eHHOCTH PaTIMO30HAUPOBAHKS OKOJOCOTHEYHOW W MEXIJIAHETHOM Cpeibl
KOT€pEHTHBIMU CUTHAJIAMH C KOCMUYECKHUX aIllaparoB.
5.2.MeToipl AMAarHOCTHKH HEOJHOPOIHOW CTPYKTYPHl KOCMHUYECKOW TIIIa3Mbl 11O
XapaKTEepUCTUKAM PaJUOU3IIy4ECHHUs MIyJIbCAPOB U KBa3apoB.
5.3.MeToapl paIloMETPUIECKOTO U PAIHOIOKAIMOHHOTO HCCIIEIOBAHUS aTMOC(HEPHI 1
MIOBEPXHOCTH IUIAHET.
5.4.I'paBUTALIMOHHOE JTMH3UPOBAHUE SJIEKTPOMArHUTHBIX BOJIH.
Paznen 6. IlognoBepXHOCTHOE PaIMO30HANPOBAHHUE.
6.1 Bo3MOXHOCTH TIOATIOBEPXHOCTHOTO pajiapa Juisi BOCCTAHOBJICHHUS HEOJHOPOAHOCTEH
36MHOM KOPBI U KOPBI JPYTUX IUIAHET.
Paznen 7. Meroabl KOHTPOJIA reo- M reJMO(PU3MYeCKOil 00CTAHOBKH IO JAHHBIM
ONTHYECKHUX U PAAMON3MEPEHHUI XapAKTePUCTHK KOCMHUYECKHUX JIyYeH.



5.2.Pa3enbl TUCHUILTAHBI (MOYJIs1) U BUAbI 3aHATHH

Beero AyIUTOpHBIE 3aHATHUS
Ne Pasnen 4acoB ®opma
Texunn IIpakTrueckue CPC KOHTPOII
3aHSATUS
Ompoc,
1 |Beenenue 12 4 8 o0cyxeHune
MeTtobl Omnpoc,
o |Pa/MO30HMPOBAHHS 12 4 8 o0cyXKeHHe
HIDKHEH atMocdepsl
(Tponocdepsl)
Mertonst Ormpoc,
pPazvo30HANPOBAHUS oOcyXKIeHHe
3 |BepxHeil aTMOChEpHI 24 8 16
(noHoChepsI) ¢
MMOBEPXHOCTU 3EMIIH
MeTtoapl Ompoc,
pazno30HIMPOBAHUS o0CyXIIeHne
4 |BepxHeit arMochepbl
(moHochepsr) ¢ 24 8 16
KOCMHUYECKHX armnaparoB
Mertonsl Ormpoc,
5 |paaZuOMOHHMTOPUHTA 12 4 8 oOCyXKIeHHe
KOCMUYECKOW MIa3Mbl
[TonmoBepxHOCTHOE 12 4 8 Omnpoc,
6 pazno30HIMPOBAHNE o0CyXIeHne
MeTto1bl KOHTPOJIS F€0- U
renuopu3NIeCcKom
00CTaHOBKH 10 JJaHHBIM Ormpoc,
7 |ONTHYECKUX U 12 4 8 0GCyKICHHE
paznon3MepeHmit
XapaKTEPUCTHK
KOCMHYECKHX JIy4en
Hroro (uacer) | 108 36 72
Hroro (3.e.) 3 1 2

5.3.Pa3nesibl M TeMbI JUCHUILINHBI (MOIYJIs1) M MEKIUCIUILIUHAPHBIE CBA3H

Ne Ne pazienoB u/unu TeM JaHHOU
No HanmeHoBanne obecrieunBaeMbIX JUCIAIUIMHEL, HEOOXOUMBIX JIJIS
n/m (TTOCNenyIOMUX) TUCIUIUINH U TPAKTUK M3Y4YEeHHS 00€CTIeYNBAEMBIX
(Tmocneyromux ) TUCIUTUTIH
1 WccnenoBarenbckast mpakTUKa P.1-7




5.4. IlepeyeHb JTeKIIUOHHBIX 3aAHATHI

Ne No paznena w tembl nucuuiuimHbel | HaumenoBanue Tpynoem | OueHouyHble
n/n | (Momyns) HCIIOJIb3yEMBIX KOCTh cpencTaa
TEXHOJIOTHI (dachrn)

1. Beenenue JIeKIUs 4 YCTHBIM OIIPOC

2. MeTo bl PaZvO30HAUPOBAHUS | JIEKIIUS 4 YCTHBIH OIpOC
HIDKHEH atMocdeps! (Tponocheps)

3. Mertobl PaauO30HANPOBAHUS | JICKIIUS 8 YCTHBINA OIIPOC
BepxHel atMocdepsl (HoHOChEpHI) C
MOBEPXHOCTU 3EMIIH

4. Meto bl PaZvO30HAUPOBAHHUS | JIEKIIUS 8 YCTHBIH OIpoC
BepxHel arMocdepbl (HOHOC]EPHI) ¢
KOCMHUYECKHX armnaparoB

5. MeTtonrsl PaIMOMOHUTOPHUHTA | JIEKIUS 4 YCTHBIM OIIPOC
KOCMHUYECKOH TIa3Mbl

6. IToamoBepxHOCTHOE JIEKUIUS 4 YCTHBIM OIIPOC
pasio30HAUPOBAHHE

7. MeTto b KOHTPOJIS reo- U | JeKIus 4 YCTHBIH OIpOC
remoU3NIecKOl  00CTAaHOBKH  T10
JTAaHHBIM ONITUYECKUX u
paauon3MepeHuit XapaKTEPUCTHUK
KOCMUYECKHX Jy4ei

5.5. [lepeyeHb ceMUHAPCKHUX, MPAKTUYECKUX 3aAHATHIA M J1a0OPATOPHBIX PadoT
JlaHHBIN BUJ 3aHATHN HE IPEAYCMOTPEH

5.6. TemaTHka 3aIaHUil 1JIS CAMOCTOSITEILHOM PadoThI

Pazpen | Tema Bun camocrositensHOM paboThI Pexomennyemas | Beero
auTeparypa 4acoB
1 1.1-13 UreHune nurepaTypbl OcHoBHas 8
auTepatypa (2
KoncnektupoBanue 4) parypa (2,
i)
Pabora ¢ KoHCTIEKTOM JeKIuit JOTIOTHUTEIIbHAS
(7, 12)
CocraBreHnre cooO1IeHus WIn
noknaaa*
2 2.1-2.2 UreHune nurepaTypbl OcHoBHas 8
autepatypa (1
KoncniekTupoBaHue parypa (1),
JIOTIOJTHUTEIbHAS
Pabora ¢ KoHCTIEKTOM JeKIuit (7)
CocraBneHnre cooO1IeHus WIn
nokmaga*
3 3.1-3.7 UreHue nurepaTypsl OcHoBHas 16
mutepatypa (1
KoncniekTupoBaHue 5) parypa (1,
Pabora c KoHCTIEKTOM JeKIuit JIOTIOTHUTEIbHAA
(1,2,3,7,12)
CocTraBieHre cooO1eHus WIN




noxkiaga*
4 4.1-4.6 Urenue TuTepaTypsl OcHoBHas 16
mutepatypa (1
Koncnektuposanue 3) patypa (1,
k)
PaboTa ¢ KOHCTIEKTOM JICKITHiA AOIOJIHUTEIbHAS
(2,4,12)
CocraBiienue cooO1IeHUs WK
noknama*
3) 5.1-5.4 Urenue nmureparypsl OcHoBHas 8
nuteparypa (1),
KoncnektupoBanue
P JIOTIOJTHUTEIIbHAS
PaboTa ¢ KOHCTIEKTOM JICKITHiA (2,9)
CocraBiienre coo01IeHus WK
noknama*
6 6.1 UreHue nurepaTypbl OcHoBHas 8
aurtepatypa (5),
KoncnektupoBanne
P JIOTIOTHUTEIIbHAS
PaGora ¢ KoHCTIEKTOM JeKIuit (11)
CocraBreHue cooOIeHus WK
Jokiaga*
7 7 Urenue nureparypbl JononuurensHas | 8
(2,6,9)
KoncnexktupoBanue
PaGora ¢ KoHCTIEKTOM JeKIuit
CocraBieHue cooOIIeHUs WK
Jokiaga*
*TIprMepHBIN CIMCOK TEM JAJIsi COCTABJIEHUS COOOIIEHHUS WIN JJOKJIaa!
1. Bo3MOXHOCTH JE€KaMETPOBBIX PaAapOB IS MOHHUTOPHHIA BBICOKOIIMPOTHON HOHOC(hEPHI
(SuperDARN).
2. OOHapyXeHHe U KOHTPOJIb KOCMUYECKOTO «MYyCOpay paano(Gpu3ndecKuMI METOIaMHU.
3. MeToap! paAMOMOHUTOPHHTA ACTEPOHUTHON OMTACHOCTH.
4. CryTHHUKOBBIN KOHTPOIIb MAarHUTOC(EPHBIX BO3MYILIEHUH.
5. Hcnonb3oanue ganabix OHY-KHY npreMHUKOB B UCCIEIO0BaHUSIX MAarHUTOC(HEPHI 3EMITH.
6. Hcnonb3oBanue nanHbix KB proMeTpoB B uccienoBanusx noHochepsl 3eMiTu.
7. Pe3ynbTaThl HCCIIEJOBaHUM COOCTBEHHOIO CBEUYEHMSI aTMOC(epbl 3eMJIM ¢ MOMOIUIbI0 KaMep
BCEro Heba.
8. PesynmbTaThl pasinoOIOKAIIMOHHOTO HccieoBanus TutaHeT COTHEYHOH CHCTEMBI.
9. PesynbTaThl  HMCCIENOBAaHUS  XapaKTEPUCTUK  KOCMHYECKHUX  Jyded 1O  JaHHBIM
paguoN3MEPEHUN.
10. DKCepUMEHThl ~ UCCIEOBAHWM 3€MHOH KOpPBI 1O JaHHBIM  TOJIOBEPXHOCTHOTO

30HIUPOBAHUSI.

MeToanuyeckue yKa3aHus 10 OPraHU3alul CAaMOCTOSTEJIbHOM Pad0Thl CTYJIEHTOB
Kaxxnplii BUA CcaMOCTOSITENFHOW pPAaOOTHI HAIpaBlIeH Ha 3aKpeIUieHHe M YriIyOlleHue

3HAHWM, TOJYyYEHHBIX BO BpEMs ayAUTOPHBIX 3aHATUH.




1) Pabora ¢ koHcnekTamu JieKiuil. CTyIeHT MOBTOPSET COAEPIKaHUE JIEKLUHU, HCIIONb3Ys
MaTepuaigbl KOHCIEKTa, B cilydae HEOOXOIUMOCTH JOHOJHSAET HX HHpopManued wus3
PEKOMEHIyeMOW U TOIIOJHUTEIBbHOM JINTEPATypPHI.

2) Pabora c nureparypoit

CryneHT ocBaumBaeT MaTepuall, NpPEAHA3HAUYEHHBIM /I CAMOCTOATEIBHOTO H3YYEHHS,
UCTONB3Yysl PEKOMEHAYEMYI0 U [JOINOJIHUTEIbHYK JIMTEpaTypy, COCTaBIseT IOAPOOHBIN
KOHCIIEKT TEMBbI, aHAJIU3UPYET U BOCHPOM3BOAUT HEOOXOJUMBIE MATEMATUUYECKUE BBIKIAJKH,
COCTaBJIAET COOOIIEHUE WU JTOKJIAJ,.

6. YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 00eciedeHUe TN CIUTIIHHBI
6.1  OcHoBHas JUTEpaTypa
1. SxoneB O.M., Sxy6oB B.IL, VYpsmoB B.II., IlaBenseB A.I'. Pacmpoctpanenue
pamuoBonH. M.: IEHAH/I, 2009.—496 c. (OB (http://irbis.iszf.irk.ru): HeorpanuueHHbIN 10CTYII).

2. Puc Y.I'. OcHOBBI AHCTaHIIMOHHOTO 30HAUpoBanus. M.: Texnocdepa, 2006. - 336 c. (Ob
(http://irbis.iszf.irk.ru): HeorpaHu4eHHBIH TOCTYII).
3. Adpaiimouu 3.J1., IlepeanoBa H.II. GPS-monutopuHr BepxHel arMocdepbl 3eMiu.

Hpkyrck: T'Y HI[ PBX BCHI[ CO PAMH, 2006. — 480 c. (b (http://irbis.iszf.irk.ru):
HEOTPAaHUYEHHBIN JOCTYM).

4, Kucenes B.H., Ky3nenoB A.Jl. MeToabl 30HIMpPOBaHUSI OKPYKAIOIIEH Cpelbl
(armocdepnr). Yueonuk. — CII6., uzg. PITMY, 2004. — 429 c¢. (Ob (http://irbis.iszf.irk.ru):
HEOTPaHUYEHHBIN JJOCTYII).

5. ®eitnbepr E. JI. PacmpocTpaHenue paavoBONH BIOJb 3€MHOH moBepxHocTd. M.: Hayka,
1999. (OB (http://irbis.iszf.irk.ru): HeorpaHu4eHHbBIH TOCTYI).

6.
6.2. JonosHUTeILHAS JUTEpPaTypa
1. Hesuc K. Pannoonust B nonochepe. M.: MUP, 1973. (Ob: HeorpaHWYCHHBIN TOCTYI).
2. I'epmiman b.H., Epyxumor JL.M., Slmun 1O.5l. BonHoBblie sBieHuss B HOHOChepe U

KocMuueckol riasme. M.: Hayka, 1984. — 392 c. (Ob (http://irbis.iszf.irk.ru): HeorpaHuYeHHBIN
JOCTYTI).

3. bpronemmu B.E., Koukun H.M. Meroa HEKOrepeHTHOrO paccesHHus pPaJruOBOJIH.
Jlenunrpazn: Hayka, 1979. (OB (http://irbis.iszf.irk.ru): HeorpaHu4eHHBIN TOCTYII).

4. Kynunpin B.E., Tepemenko E.JI. Tomorpaduss wuonochepsl. M., 1991. (Ob
(http://irbis.iszf.irk.ru): HeorpanuueHHbII OCTYM).

S. B. E. Kyaunein, E. JI. Tepemenxko, E. C. Aunpeesa. Pannoromorpadus nonochepst. M.:
®dusmarnurt, 2007. - 336 ¢. : ui. (1 3x3.)

6. benuxosuu B. B., bewemmkroB E. A., Tommauesa A. B., baxmerseBa WM. B.
HccnenoBanust HOHOC(hEPHI C HTOMOIBIO HCKYCCTBEHHBIX EPHUOJUUECKUX HeotHOopoaHocTel. H.
Hogropon, M3n-so UTI® PAH, 1999. (Ob (http:/irbis.iszf.irk.ru): Heorpanu4eHHbIi JOCTYII).

7. Sxy6oB B. II. JlomnepoBckas cBepxOombiebazoBas unreppepomerpus. Tomck, U3a-Bo
«Bomoneit», 1997. (Ob (http://irbis.iszf.irk.ru): HeorpaHu4eHHbBIH TOCTYII).

8. HonyxanoB M.I1. Pacnpoctpanenue paanoBoiH. Y4eOHUK A7 By30B. M. «CBsi3by», 1972.
(OB (http://irbis.iszf.irk.ru): Heorpanu4eHHbII JOCTYII).

9. Menbauk FO0.A., 3yokoBuu C.I'., Cremanuenko B./l., u np. PaguonokanroHHbie METOBI
uccienoBanus 3emnu / [lox pen. FO.A. Menbauk. — M.: Coerckoit paauo, 1980. — 264 c. (Ob
(http://irbis.iszf.irk.ru): HeorpaHU4YEeHHBIN TOCTYT).

10.  Xaprpuec [Ix. K. Bepxusas armocdepa u conHEeYHO-3eMHBIE CBsi3H. JIeHWHTpanm :
I'uppomereonsnat, 1982. (4 7k3.)

11. Bunorpanosa M.b., Pynenko O.B., CyxopykoB A.Il. Teopust BonH. M.: Hayka, 1990.
(OB (http://irbis.iszf.irk.ru): Heorpann4eHHsIi JOCTYII).

12. Huxonsckuit B.B., Huxonsckas T.M. DOnektpoamHamMuka UM pacnpoOCTpaHEHUE
panroBoiH. M.: Hayka, 1989. (3b (http://irbis.iszf.irk.ru): HeorpanuueHHBIN TOCTYII).

Zolesi B., Cander L.R. lonospheric prediction and forecasting. Springer, 2014. (Ob
(http://irbis.iszf.irk.ru): HeorpaHU4YEHHBIN TOCTYT).
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6.3. IlpodeccmonanbHbie 0a3bl JAaHHBIX, HCHOJb3yeMble TNPH  OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE:

e ApxuB HaOmoneHuir paamoactpodusnueckoir obcepparopun HMC3®d CO PAH
(http://badary.iszf.irk.ru/)

e NASA ADS (http://adsabs.harvard.edu/ads_abstracts.html).

e http://depl.iszf.irk.ru/  Jlanusie oTaena (GU3MKA  OKOJIO3EMHOTO  KOCMHYECKOTO
MIPOCTPAHCTBA

e Hayuynas 6a3a nannbix Scopus (https://www.scopus.com)

e Hayunpie pnannbie (Matepuansl) wm3garenbcTBa Cambridge University  Press
(http://www.cambridge.org)

6.4. UndopmanmonHbie, MHGPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI, HMCIOJIb3yeMble TPHU
oCyllecTBJIeHHH 00pa30BaTeIbHOIO NMpouecca mo JUCHUIINHE:

e UudopmamumonHo-cipaBoynass uHpopmanus B Oubmuoreke HMC3d CO PAH
http://irbis.iszf.irk.ru

e TocymapcTBeHHas nyOnuyHast Hay4YHO-TEXHUYECKas o6ubnmmoTexa Poccun
http://www.gpntb.ru/

e XKypnansl AMepukanckoro ¢uszndeckoro odmectna http://publish.aps.org/

e HayuyHas dJeKTpoHHas Oubnuoreka + Poccuiickuii Mnnexc Hayunoro LlutupoBanus
https://elibrary.ru

e MexXIyHapoIHBbIM KaTajlor U IOMCKOBas CHUCTeMa MO MyOJuKalusM B 00JIacTu
actpodusuku http://adsabs.harvard.edu/abstract_service.html

e MexnayHaponHasi —cUcCTeMa UWHAEKcHpoBaHMS nyoOnmukamuii  Web  of  Science
http://webofknowledge.com

o Hayunble pecypcsl 3apyOekHoro msnatenbctBa Elsevier B.V. — Freedom Collection
(https://www.elsevier.com)

6.5. [IporpamMHoOe oGecnieyeHHe
[IporpamMmmMHOe obOecreueHue, HCIOIb3YEeMOE MPH OCYLIECTBICHUH 00pa30BaTEIbHOTO
nporecca 1o AUCUUIIINHE:

No HaumenoBanue Kon- OO6ocHoBaHue A5t Hata Cpox
ImporpaMMHOIO BO ITI0JIB30BAaHU BbIJa4n ﬂeﬁCTBHﬂ
MPOIYKTa 1O (JIuuensus, TUICH3UU npaBa
JoroBop, CYET, aKT WK MOJIb30BAHUSA
HWHOE)

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

2 | Microsoft Windows 5 Howmep JInnensun 06.12.2010 | 6GeccpouHo
Professional 7 Russian Microsoft 47771806

OPEN 1 License No
Level Legalization Get

Genuine
3 | 7-Zip 1 CB00OTHO 0eccpouHO
pacrpocTpaHseTcs Ha
YCIOBHSIX JINIICH3UH
GNU LGPL
4 | Adobe Acrobat Reader |1 JIuieH3nOHHOE OeccpouHo
DC COTJIallIeHUE Ha
IPOrpaMMHOE

oOecmreuenne Adobe.
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5 | Mozilla Firefox 1 CB00OOIHO OeccpouHo
pacrpocTpaHseTcs Ha
YCJIOBUSIX TPOHHOM
ymiensun Mozilla
(MPL/GPL/LGPL).

6 | VLC Media player 1 CB0060HO 0eccpodHo
pacrpocTpaHseTcs Ha
YCIOBHSIX JIMIICH3UH

GNU GPL
7 | OnepaunonHas cucrema | 6 CBOOO THAS JTUIICH3HSA 6eccpodHo
Ubuntu
8 | ductpubyrus Python 6 CBOOO THAS JTUIICH3HSA 6eccpodHo
Anaconda
9 | OducHsrii naker Libre 6 CBOOO THAS JTUIICH3HSA 6eccpodHo
Office

7. OOpa3zoBaTe/ibHbI€ TEXHOJIOTUH

B y4eGHOM mpoliecce HCIONB3YIOTCS KaK aKTUBHBIC, TaK WHTEPAKTHUBHBIE (DOPMBI MPOBEICHUS
3aHATHM.
WuaTepakTuBHBIE POPMBI BKIIIOYAIOT B CEOS:

o Jlekuuu;

e TBopueckue 3a1aHus B popMe U3JI0KEHUs IPOOIEMHOr0 MaTepuaa;

e ['pynmoBble OLEHKM M B3aUMOOLEHKH: a KMEHHO pELEH3UPOBAHME AaCIHMpPaHTaMHU

BBICTYIUIEHUI IPYT JIpyTa.

AyIUTOpHBIE 3aHATUS HOPOBOJATCS B  MHTEPAaKTUBHOM (opMe C  HCIOJIb30BaHHEM
MYJIbTUMEANIHOTO obecnieueHus: (HOyTOyK, mpoektop). [Ipe3eHTanum mo3BossioT Ka4YeCTBEHHO
WITIOCTPUPOBATh AyAUTOpPHBIE 3aHATHS cXeMaMM, (opMyjamMH, YepTekKaMu, PUCYHKaMU U
CTPYKTYpPUPOBaTh MaTepuall 3aHATHUA. OJIEKTPOHHAs Npe3eHTalMs IO03BOJIIET OTOOpa3uTh
IPOLIECCHI B AMHAMMKE, YTO YJIy4LIAa€T BOCIPUITHE MaTepHaa.

CamocrosiTenpHas paboTa BKIIOYAET B CeOsI:

e (QopmynupoBaHuE MPOOJIEMHBIX BOIPOCOB B PE3YJIbTAaTE CAMOCTOSITEIBHOIO HU3y4YEHHS
TEMBI C IPUBJICYEHHUEM OCHOBHOM U JIOMOJIHUTEIBLHOU JIUTEPATYPhI;
® [IOMCK HayYyHO-TEXHUYECKOH MH(OpMAIMK B OTKPBITHIX HCTOUHUKAX C LEJbIO aHAIU3a U
BBISIBJICHHSI KJIFOUEBBIX OCOOCHHOCTEH;
® KOHCIIEKTHPOBAHMUE;
® COCTaBJIEHUE COOOIIEHUS, T0KIa/1a.
[Tpu HeoOxonMMOCTH, B TIpoLiecce pabOThl HaJ 3aJaHUEM, aCIIMPAHT MOXKET MOIY4YUTh
WH/IMBUYaJIbHYIO KOHCYJIBTALIMIO Y TIPEnoiaBaTels.

8. MarepuajibHO-TeXHHYECKOe ofecriedeHHe TUCHUTLIUHBI (MOIYJIs)

Jnst  oOyueHuss HMEIOTCS CHelUajIbHbIE TOMENIEHUs JUIsl TPOBEIACHUS 3aHSATHI
JEKIIMOHHOTO THUIA, CEMHUHApCKOTO THMA, IPYNIOBBIX W WHIUBUIYAJIBHBIX KOHCYJIbTALlUU,
TEKYIIEro KOHTPOJISI M TIPOMEXYTOYHOM aTTeCTAINH, a TAKKE TTOMEIICHHS IS CAMOCTOSITEIbHOM
paboTHI.

CrnenuanpHble  TOMEMICHUS  YKOMIUIEKTOBAaHBI  CIIEIUATU3UPOBAHHONW  MeOenblo,
TEXHUYECKUMHU CPEICTBAMU OOYUYECHHUS, CIYKAITUMH AJIs PeACTaBIeHUs HHGOpMALIUK OONBIION
ayIUTOPUH, KOMITBIOTEPHBIM 000PY0BaHUEM.

9. KoHTpoJIb Ka4ecTBa 0CBOCHHS IPOrPaMMBbl ACITHPAHTYPHI
eab KoHTpOJAS — TONydYeHHE WH(OpPMAIMK O pe3ynbTaTax OOydeHUS M CTENEHU HX
COOTBETCTBUS pe3yJbTaTaM 00yUICHHSI.
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3HaTh:
[ ]

YMmerh
[ ]

IInanupyemMsble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

OCHOBHBIE Hay4HbIE ITOAXO0/bI K UCCIIEyEMOMY MaTepuaiy;

o0mieynoTpeduTenbHble (Ppa3eoqOruuecKue CoueTaHus W TEpMHUHBI, B TOM YHUCIIE Ha
UHOCTPAaHHOM SI3bIKE, XapaKTEpHbIe A YCTHOM M MUCbMEHHOM pedYd B CUTYalUsIX
JIeNTIOBOTO OOIIEHUS, CBA3aHHBIX C HAYYHOH paboToOl U CHEIMaIbHOCTHIO;

riyOOKO 3HAaTh OCHOBHBIE JTalbl Pa3BUTUS TOrO pas3feia HAayKH, K KOTOpPOMY
HNPUHAAJICKUT BIOPaHHAS CIIELIUATbHOCTD;

OCHOBHBIE ~ METOABl  BEJICHUS  HAyYHO-UCCIENOBATEIIbCKOW  JEATEIBHOCTH B
COOTBETCTBYIOIIEH TPO(HECCHOHATBHOW 00JaCTH € WCIHOJIb30BAHUEM COBPEMEHHBIX
METO/I0B MCCIIEJOBAHUSA U MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH ¢ y4eToM
crenn (KK HapaBJIeHUs TOATOTOBKHY;

TEOPETUYECKHE OCHOBBI PACIIPOCTPAHEHUS 3JICKTPOMATHUTHBIX BOJIH;

SBJICHUS IIPU PACIIPOCTPAHEHUH JIEKTPOMArHUTHBIX BOJH B PA3JIMYHBIX Cpe/iax;
COBPEMEHHBIE METOJABl PpEIICHUS MPsAMBIX M OOpaTHBIX 3a4ad JUCTaHIMOHHOTO
30HUPOBAHUS OKPYKAIOILEH CPEe/Ibl NEKTPOMarHUTHBIMU CUTHAJIAMU paJiioIMana3oHa;
TEOPETUYECKHE OCHOBBI METO/10B PaJAM030HIMPOBAHHSI HEOJHOPOHBIX CPE;

HNPUHIUIBI IJITAHUPOBAHUS U IIPOBEAECHUS 3KCIIEPUMEHTOB.

¢dopmynupoBaTh, M3NAraTh M apryMEHTHPOBAHHO OTCTAaMBaTh COOCTBEHHOE BHIICHHE
paccMaTpuBaeMbIX TPoOIIeM;

coo0uate HH(GOPMALMIO B BH/I€ MOHOJIOTMYECKOTIO BBICKAa3bIBAaHUS 110 HAYYHOM paboTe u
0 CHELHUATbHOCTH;

aHAIM3UPOBATh MHOr000pasue (opM 4YEIOBEUECKOrO 3HAHUS, COOTHOIIEHWE UCTHHBI U
3a0yKACHUSI, 3HAHUS U BEPbl, PallMOHAIBHOTO U HUPPALMOHAIBHOIO B YEJIOBEUECKOM
KHU3HEIEATEIILHOCTH, OCOOEHHOCTSX (YHKIMOHUPOBAHUS 3HAHUS B COBPEMEHHOM
oO11ecTBe, JyXOBHBIX LIECHHOCTSIX, UX 3HAYEHUHU B TBOPUECTBE U MIOBCETHEBHOM KU3HU;
CaMOCTOSITEJIbHO ~ OCYIIECTBISATh ~ HAy4YHO-HCCIENOBATEIbCKYIO  JIEATEJbHOCTh B
COOTBETCTBYIOIIEH TPO(HEeCCHOHATTLHOW 00JIaCTH;

OCYILECTBIIATh MH(OPMAIIMOHHBIA TMOMCK B PA3JIMYHBIX HH(OPMAIIMOHHO-TIOMCKOBBIX
cucTeMax TPaJWLMOHHBIM (PYYHBIM), TaK M aBTOMAaTHU3UPOBAHHBIM (JIEKTPOHHBIM)
CII0CO00OM;

aHaAJTM3UPOBaTh HAYYHO-TEXHUUYECKYI0 HH(pOpMAlMIO W 0000IIaTh OTEYECTBEHHBIH H
3apyOeKHBIN OIBIT B 00JIaCTH painoPU3UKY;

IPOBOAMTH (PU3UYECKYIO MHTEPIPETALUIO JaHHBIX PaAHO30HIUPOBAHUS, MOTYUYEHHBIX B
KOHKPETHBIX paauo(U3NUECKUX IKCIEPUMEHTAX;

IPUMEHATHh CTaHAAPTHBIE METOABI UII BOCCTAHOBIEHHUS IapaMETPOB HEOJHOPOIHOMN
CpeJIbl 10 XapaKTEPHUCTUKAM 30HIUPYIOIIETO paMOCUTHANIA;

IPEJICKa3bIBaTh BO3MOXKHBIE paguodusnyeckue 3PQGeKTbl HEOTHOPOIHOCTEH Cpelbl B
KaHajax nepenayu uHpopMaluu;

IIPOBOAMTD IKCIIEPUMEHTHI.

Bnaners:

HaBbIKaMu cOopa, 00pabOTKH, aHalWM3a M CHUCTEMaTH3aluu HHQOpPMAlUU TIO TeMe
UCCIIE/IOBaHMS;

HaBBIKAMHU BBIOOPA METOJIOB U CPEJICTB PEIICHUS 3a/1a4 HCCIICIOBAHUS;

HaBBIKOM COCTABJICHHUS COOOIIEHUS WM JOKIAa IO TeMaM IPOBOANMOTO HCCIIEAOBAHNS;
yMeHUsIMH (OPMYIHUPOBaTh, M3JaraTb U apryMEHTUPOBAHHO OTCTAaMBaTh COOCTBEHHOE
BUJICHUE PACCMaTPUBAEMBIX TPOOIEM;

METOJaMU HCCIEJOBaHUS U HMH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH ¢
y4eTOM crietn(UKN HarpaBJIeHUs TOATOTOBKY;
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® OCHOBaMH PaJHO(U3MUECKOTO METOJa aHaIn3a CTPYKTYPHI U CBOMCTB Pa3UYHBIX CPEI,
METOJI0JIOTHEN BbIOOpPa MaTeMaTMYEeCKMX METOJIOB aHajlin3a, HMETh HaBBIKM UX
IIPUMEHEHUs [IPU IIPOBEICHUH 30HIUPOBAHUS OKPYKAIOIIEH Cpebl;

® OCHOBHBIMHU HaBBIKaMHU pabOThI HA PaAUO(U3UUECKUX HHCTPYMEHTAX, 00€CIeUHBAIOIINX
c60p HE0OX0aUMOI MH(POPMAIIMH U HEMTOCPEACTBEHHO CBSI3aHHBIX C Hay4YHOUH paboToi U
CIEUUATBLHOCTBIO;

® HaBBIKAMU HCIOJB30BaHUS TOJNYYEHHBIX pE3yJlbTaTOB MpU aHaluze (HU3HMUECKUX
MPOLIECCOB U SIBJICHUH, MPOUCXOIALINX B CUCTEME 3emiisi—aTMocdepa;

® OCHOBHBIMH HaBBIKAMHU pabOTBl C COBPEMEHHBIMH MpHOOpaMH ¥ YHUKaJIbHBIMH
HAay4YHbIMH YCTaHOBKaMHU.

Texkyuuii KOHTPOJIb

Texymuii KOHTPOJb YCHNEBAEMOCTHU AaclHUpaHTa, T.€. MPOBEPKa YCBOEHUS Y4eOHOTO
MaTepHalia, peryasipHO OCYIIECTBISECTCS HA MPOTSHKEHUH ceMecTpa. TeKyluii KOHTPOJIb 3HAHUI
00y4aromuxcsi OpraHU30BaH KaK YCTHBIA IPYNIIOBOW OMpPOC (CM. CIIMCOK BOIMPOCOB K 3a4eTy),
nUChMEHHBIC PaboTHI (Hamucanue pedepara) u codecemoBanue (MMOArOTOBKA JTOKIAA).

Texymass camocrosiTenbHas paboTa acnupaHTa HampaplieHa Ha yriayOJeHwe u
3aKpervieHUue 3HaHW, U Pa3BUTHE MPAKTHYECKUX YMEHUN aclIUpaHTa.

OObexkTamMu OIICHUBAHUS BBICTYIIAOT:

e VuyeOHas AWCHMIUIMHA - AKTUBHOCTh Ha 3aHITHSIX, CBOCBPEMCHHOCTH BBITOJIHCHUS
pa3IMYHBIX BUAOB 3aIaHUH, TOCENIAEMOCTb 3aHATHI;
e (CreneHb YCBOEHUS TEOPETUUECKUX 3HAHUM.

Xapakrepucruka OC 115 o0ecnieyeHusi TEKyIero KOHTPOJIA 110 AUCHMILIMHE

Paznen/ oC Coneprxanue 3a1aHus
Tema

Paznener 1-7 | cobecenoBanue | CocTaBUTh W OOCYANUTH HA 3aHATUHU MPOOJIEMHBIE BOIIPOCHI IO
U3y4eHHOMY pazfeny. [loAroToBUTH COOOIIECHHE/TOKIA] IO
BBI6paHHOi/JI TEMEC, CACIaTb MNPE3CHTALUIO, OTBCTUTH Ha
BOIIPOCHI

IIpome:xxyTounasi arTecTanust
[IpomexxyTounast arrecTalusi acHUpPaHTOB 1O JUCHUIUIMHE OCYIIECTBISIETCS TI0
OKOHYAHUIO JIMCIUIUIMHBI, B BHJE 3a4e€Ta B COOTBETCTBUHU C rpadukoM y4eOHOro mpoiiecca.
[IpoBepka HamW4usi KOHCIEKTOB MO AUCIUIUIMHE SIBISAETCS JOIMYCKOM K 3adery. B ciyuae
HAIUYUs y4eOHOU 3a/I0JKEHHOCTH (TIPOMYIIEHHBIX 3aHATHI U (WJIH) HEBBITIOJTHEHHBIX 33IaHUN),
acrypaHT OTpadaThIBACT MPOMYIIEHHBIE 3aHATHS U BBIMIOJTHSET 3a/IaHUS.

OneHouHble cpeacrea JJid MPpoOBEACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallun

Bonpocsl 111 3a4yera

1. Krnaccudwukaius MeToI0B MOHUTOPHUHTA €CTECTBEHHBIX CPEJI

3a1aun IMCTAaHIIMOHHOTO PaliO30HMPOBAHUS HEOJHOPOIHBIX CPEl.

3. OcoOEHHOCTH paclpOCTpaHEHHs AIEKTPOMArHUTHBIX BOJH PAa3JIMYHBIX YaCTOTHBIX

JIaIra3oHOB B €CTECTBEHHBIX HEOJHOPOAHBIX Cpeax.

MeToapl panro30HIMPOBaHUS HUKHEN aTMOcheps (Tporochepsl) 3eMin.

MeToab! BOCCTAaHOBIJIEHUS TApaMeTPOB TYpPOYJIECHTHOCTH Tpornocgepbl 3eMiTu.

6. Mertonpl 30HOMPOBAHMS HWOHOC(EPHON TUIA3MBI PATUOCHUTHATAMH JEKAMETPOBOTO
Jiarna3oHa ¢ TOBEPXHOCTH 3eMIIH.

7. Meron BepTHKaIbHOTO 30HAUPOBAHUS HOHOC]EPHI

N

ok
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10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.

28.

29.

30.

o

MeToa HaKJIOHHOTO 30HANPOBAHMS HOHOC(EPHI

MeTo/1 BO3BpaTHO-HAKJIOHHOTO 30HIUPOBAaHUSI HOHOC(EPDI

MeteopHoe paccessHIE U OTPAKEHHUE PATHOBOIH.

MeToa 4aCTUYHBIX OTPaXKEHUMN.

MeToa HEKOTepeHTHOTO paccesiHHsl (OCHOBHBIC MPUHIMIIBI U U3MEPSIEMbIC MapaMeTphl
HOHOC(EPHOM TIa3MBbl).

Juarnoctuka woHOC(hEpbl Ha OCHOBE SIBJICHUS BPALICHUS IUIOCKOCTH TOJSIPU3AIUH
(>dpdext Dapanes).

Metoxa 06paTHOT0 TPaHCHOHOC(EPHOTO 30HTUPOBAHUS OKOJIO3EMHOMN TLIa3MBI.
W3mepeHue noraomeHus KOCMUYeCKOro IryMa ¢ IOMOIIbIO pUOMETPOB.

N3mepenue ecrectBeHHoro uainydenus B OHY-KHY nuanazonax.

MeTo/ BHEIIHETO 30HAUPOBAHUS HOHOCHEPHI C 0OpTa KOCMHUUYECKUX armapaToB.

Metoa npsiMOro TPaHCHOHOC(EPHOTO 30HANPOBAHMS OKOJIO3EMHOM IJ1a3MBbl.

Meton paguoMepIianuii B Uccie10BaHUSIX HOHOC(EPHBIX HEOTHOPOIHOCTEH.
CrytHukoBasi Tomorpadus noHocepsl (JrydeBasi, Tu(paKIMOHHAS U CTATUCTUYECKAs).
PagnozaTMeHHEBIA METO/I.

Mounutopusr nonocgeps! npu nomomu ['HCC.

Panno3onaupoBaHue OKOJIOCOMHEYHONM W MEXKIUIAHETHOM Cpelnbl KOT€PEHTHBIMU
CHUTHAJIaMU C KOCMHYECKHUX alllapaToB.

MeToapl  AMArHOCTUKM  HEOJAHOPOAHOW  CTPYKTYphl KOCMHUYECKOW IUIa3Mbl IO
XapaKTEPUCTHKAM PalMOU3ITydeHHS MyIbCAPOB U KBAa3apOB.

MeToapl paiuOMETPUYECKOTO0 W PaJHOJOKAIIMIOHHOTO HCCIeI0BaHUs aTMocdepbl |
MOBEPXHOCTH TIJIAHET.

['paBUTAIIMOHHOE TMH3UPOBAHUE AIIEKTPOMATHUTHBIX BOJH.

Bo3MoxHOCTH MTOMTOBEPXHOCTHOTO 30HAMPOBAHUS JJISi BOCCTAHOBIICHHS HEOJHOPOIHOM
CTPYKTYpBI 3¢MHOM KOPBI

Oco0OeHHOCTH  MOJANOBEPXHOCTHOTO  PAJUMO30HIUPOBAHUS CIYTHUKOB M  IUIAHET
CoHEeYHOU CUCTEMBI.

Knaccugukanusi, TpOUCXOXKACHWE KOCMHUYECKHMX Jy4eld M OCHOBHBIE METOIBI MX
UCCIIEI0BaHMS

MOHUTOPHHT COJHEYHBIX DHEPTUYHBIX YACTHUI[ C LENBI0 PaHHETo MPEAyNpPEeKICHHUS O
reo-3¢(eKTUBHBIX BHIOPOCAX KOPOHATHHBIX Macc

TunoBble 3a71aHus AJIs 3a49eTa

Bb11enuTh OCHOBHBIE SIBJIEHUS, CONYTCTBYIOLIME PACIPOCTPAHEHUIO IEKTPOMATHUTHBIX
BostH YKB nuamazona B Tponocdepe 3emiu.

OueHuTh B paMKax TIE€OMETPUYECKON ONTHKM Paguyc KPHUBH3HBI paguoiyda U Yroj
pebpakiuu B Tpomocdepe TpPH 3aJlaHHOM BBICOTHOM Tipodmiie Kodhduimenta
IIPETOMIICHUSL.

OueHuTh B paMKax I'€OMETPUYECKON ONTHUKH 3ara3/ibIBaHUE U JOMIJIEPOBCKUMA CIIBUT
4acTOTBl PaJUOBOJHBI IPHU 3aJaHHBIX IapaMeTpax Cpenbl IMpH PacHpOCTPaHEHUU
PaaAMOBOJH B Tporocdepe.

[Toka3artp, Kak pepaklinOHHOE OclabjIeHne U MPOU3BOIHAS YIila pepaKklUu 3aBUCUT OT
MPUILIETBHOTO PACCTOSHUS.

[Toka3arp, Kak 4acToTa paJHOBOJIHBI CBSI3aHAa C YIIIOM pedpakiuu B Tporochepe.
[IpoBecTn wuHTEpIHpeTanul0 HOHOTpaMMbl B3 W omnpenenuts OCHOBHBIE ITapamMeTpbl
HMOHOC(EPHBIX CIIOEB.

[TpoBectu untepnperanuio nonorpammel H3 (BH3) u onpenenuts ycnoBust paauocBs3u
Ha 33JjaHHOM paguoTpacce.

OueHuTh 3JIEKTPOHHYIO KOHLIEHTPALMIO W TEeMIIepaTypy OJJIEKTPOHOB IO 3a/laHHOM
MOIIIHOCTH U IIMPUHE CIIEKTPa IPUHUMAEMOI0 CUTHAJIa HEKOT'€PEHTHOIO PACCESHHUS
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9. TlpoBecT Ka4eCTBEHHYIO HMHTEPIPETALMI0O  HOHOTPAMMBI  TPaHCHOHOC(HEpPHOTO
souaupoBanus (TU3).
[IpoBecTn  KAueCTBEHHYH  HMHTEPIPETANHUIO  HOHOTPAMMBI  MPH  BHEIIHEM
Paaro30HIUPOBAHUN HOHOCHEPHI U 00paTHOM TpaHcuoHochepHoM 30HANpoBaHun (OTU3).
OneHnBanue 00YYAIOIIUXCS MPOUCXOTUT C HMCIIOIH30BAHHEM HOPMATHUBHBIX OIEHOK Ha
3ayeTe — 3a4TeHO (HE 3aYTEHO).
Kpurepuu onenku

Onenka TpeboBanus

AcmupaHT mpH OTBETe JIEMOHCTPUPYET YBEPEHHOE 3HAHHUE
COACpKaHrud TCM JUCHUILIMHBI, BJIAACCT OCHOBHBIMH
3auTeHo HOHSTUSIMA

WudopmupoBan u crnocoOeH aenaTh aHauW3 OpolieM u
HaMeyarh MyTh UX PEIICHHUSI.

AcnupaHT Npu OTBETE€ JEMOHCTPHUPYET IIJIOXOE€ 3HAHHUE
3HAYUTENIbHOM YacTH OCHOBHOIO Marepuaia B 00JacTu
He 3auteno METOJI0B PaJAH030HIUPOBAHUS.

He undopmupoBan unu cnabo pazOupaercs B pasjaenax
JAHHOMW AMCIUTUIMHBIL.
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