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AHHOTANMA
Hamie noHumaHue 3K30IUIaHET JOCTHUIVIO BIEUYADIAIOLIEI0 ycrnexa B mnocienaHee BpeMsa. C IIOMOIIBIO
CHEKTPOCKONMYECKUX METOAOB JUIsl TPAH3UTOB IK3O0IUIAHET, PEATM30BAaHHBIX HA UMEIOIINXCS KOCMHUYECKHUX U
Ha3eMHBIX HaOMIOaTeIbHBIX HHCTPYMEHTAX, MOTy4eH OoNbIIoil 00beM HalOmIoAaTe bHBIX JaHHBIX O COCTaBe
U CTPYKType arMocdep 3K30IUIaHET. B caMux IIaHETHBIX CHUCTEMax OTHCNIbHBIE IUIAHETBI MOTYT HMMETh
TBEp/bIE, TA30BbIC U, B HEKOTOPBIX CIIydasX, )KUAKHE 00010uKU. X XapaKTepUCTHKH BapbUPYIOTCS OT IUIaHET
36MHOT0 THIIA 4Yepe3 CYO-HENTyHbl M HENTYHBI JO Ta30BBIX T'MTAHTOB, MPHUYEM Ka)IbI THII 3K30IJIAHET
3aHMMaeT OOJBLIYI0 YacTh OPOUTAJIBHBIX PACCTOSHHUM, MOKPBIBAEMBIX COBPEMEHHBIMH METOAAMU
HaOmronenus. [lo Mepe HempepbIBHOTO mporpecca B METOaX OOHAPYKEHHUS U XapaKTepU3aluu SK30IUIaHeT
HAKaIUTMBAIOTCA CTAaTUCTHYECKHE JaHHbIE, MOKa3bIBAIOIINE IOJIOXKEHUE (TIO-BUAMMOMY, BIIOJHE OOBIYHOE)
Hamelt COTHEYHON CHCTEMBI CPEAH SK30TNIAHETHBIX CHCTEM.
C Tekyleil U IIaHUPYEMOH AEATENbHOCTbI0 KOCMUYECKUX U HA3€MHBIX TEJIECKOIOB B IIOMCKAX 3K30IUIAHET
Majoii Macchl B oburaeMbix 3oHax Ommkaimux 3Be3n (TESS, PLATO, WSO-UV, ESPRESSO u nmp.),
HACTyIIaeT HOBasl dpa Ul NPOABMKECHUS 3HAHUH 00 JBOJIONMU U OOMTAEMOCTH IUIAHET, KOTOPBIE HAXOAUTCS
psizom c Hamu. HcciaemoBanume oOpa3oBaHUSI W SBOJIONMHM TIEPBUYHBIX M BTOPUYHBIX atMocdep u
MOTEHIMAILHON 00MTAaeMOCTH 3K30IUIAaHET 36MHOT0 THIIA - Cy0-, 3K30- U Cylep- 3eMejlb, - M HOBOT'O Kjacca
He UMermux aHaioro B COJNHEYHOH cHCTEME SK30IUIaHET - CyO-HEeNTYHOB U IUIAHET-OKEaHOB, - HMEET
MEPBOCTEIICHHOE 3HAaU€HHE Ul psijia COBPEMEHHBIX €CTECTBEHHOHAYyYHBIX MpOOJIeM, BaKHEHIIMMHU U3
KOTOPBIX SIBJSIFOTCS KOCMOroHusi CONHEYHOH CHUCTEMBbI U MPOUCXOKICHHE >KU3HU Ha 3emiie. XOTs OTKPBITO
oko1o 4000 SK30IIaHET, MBI BCE €II[Ee HE MOXKEM YCTaHOBUTH, MPUTOJIHA JTM Kakas-THOO0 3K30IIIaHeTa 36MHOTO
TUNA JUIA XKU3HU. Pemenne 3tux mpobiem TpeOyeT 3HaHUs SBOJIOLUUHN aTMOC(epsl TAKUX IUJIAaHET B TEUCHUHU
UX XKHU3HU.
B kypce nekmnuii "BBeneHune B JK30MIaHETH" OyayT MPEICTaBICHBI OCHOBHBIC OTalbl OTKPBITHH U
WCCIJICAOBAHUM IUIaHET Y APyrux 3Be3a. OCHOBHOE BHUMaHHE OyJeT yAeJIeHO aKTyalbHbIM HAaOMIONATEeIbHBIM 1
TEOPETUUECKUM MCCIIEOBAHUSM OK30IUIAaHET, KaK OJIHOI0 M3 aKTHUBHO pa3BUBAaEMbIX  HalpaBieHUN
BBIUMCIIUTENBHON acTPOU3NKN U KOCMUYECKON (DU3HKH.

1. leau u 3apauu

eap AUCUMNIMHBI
MO3HAKOMHThL CTYJACHTOB C aKTyaJIbHBIMU HaONIOAATENLHBIMA M TEOPETHYECKUMHU HCCIIEOBAHUSIMH
9K30MJIAHET KaK OJHOTO W3 aKTHBHO Pa3BUBACMbIX HANPABICHUN BBIYMCIUTEIBHON acTPOQU3NKU U
KOCMHYECKON (PU3UKH.

3agauu AU CHUILIHHBI

noiydeHre 0a30BBIX 3HAHHMH, HEOOXOAMMBIX CTYIACHTY Ul NPOBEICHMS HAyYHBIX HCCIEIOBaHUN B
paMKax CBOEH MarucTepckor paboThl.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

Kon 1 HamMeHOBaHWE KOMITETEHITUN WNHIuKaTophl JOCTHXKEHUST KOMITETEHITUI
OIIK-1 Brnaneer cucremoii pynnamentanpabix |OIIK-1.1  3Haer w®  cmocoO0€H  WCMONB30BaTh B
HAyYHBIX 3HAHHI B O0JIACTH npo(eCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTalbHBIC
(hM3UKO-MaTeMaTHIEeCKUX HAyK Hay4YHbIC 3HAaHUA B 007aCTH (PU3UKO-MATEeMAaTHICCKUX HAYK

OI1K-2 Uwmeer npencrasienne 00 akryanbeix |OIIK-2.1 IMeeT npeacTaBienne 0 COBPEMEHHOM COCTOSHUU
npo0eMax HayKd U TEXHUKH B 00JaCTH CBOEM |MCCIIEN0BaHMMI B 00/1aCTH ()OTOHMKH M ONITOMH(OPMATUKH

podeCcCHOHANBHON AeATENbHOCTH, criocoben  |OIIK-2.2 Criocoben OLICHUBATb aKTYyaJbHOCTb
Ha HAYYHOM S3bIKe (POPMYITHPOBATH WCCIIe/IOBAaHW B 00JacTH cBoell  Mpod)eCCHOHANBHOM
npodecCUOHANBHEIC 3aJIauu JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obmactu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHru4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,
KBaJTU(HUKALMH, TPOPECCHOHAILHOMY POCTY U |IPO(EeCCHOHATIBLHOMY U IMYHOCTHOMY POCTY

PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei
po¢eCcCHOHANIBHOMN e TeIbHOCTH, TOJIEPAHTHO
BOCIIPMHUMAs COLIMAJIbHbIE, STHUYECKHE,
KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUUHs

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh H  |MaTeMaTUUecKue MOJCTH Ul  ONHCAaHUS — H3y4aeMbIX
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJKHBI
3HATh:
OCHOBBI (PU3UKH KOCMOCA ¥ BBIYHCIIHTENBHON acTpOU3NKN
YMETb:

BBIpa0OTaTh MpejicTaBIeHne 00 aKTyalbHBIX IPoOIeMax HayKd U TEXHUKH B 00JacTH (U3NKHU KOCMOCA,
OBITH CIIOCOOHBIM Ha HAyYHOM $13bIKe ()OPMYIHPOBATh PO(eCcCHOHATBHBIC 3a1a4n

BIIAJICTh!
cucTeMoil (hyHIaMeHTaIbHBIX HayYHBIX 3HAaHHI B 001aCTH (PU3NKO-MaTeMaTHIeCKUX HayK

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 [IporonyaneTHbIE JUCKU 2 2
2 O6pa3zoBaHue 3K30IIaHET 2 2
3 MeTtoap!l HAOIIOAEHUS SK30IIJIaHET 2 2
4 Mertonbt HaOIIOICHUS arMocdep ) 2
9K30ILIaHET
5 ConHeuHas cucTeMa - IJIaHEThI 2 2
6 ConHeuHas cucTema - Majble Teja 2 2
7 Craructuka 9K30ILIaHET u ux ) )
XapakTepu3anus
8 ApXUTEKTypa MIaHETHBIX CUCTEM 2 2
9 [lepBuunble aTMOChEphl FK30IIIaHET 2 2
10 |Bropuunsle atMOc(epsl IK30MIaHET 2 2
11 30HBI OTEHIIMATILHONH OOUTaEMOCTH 2 2
12 |ArmocdepHbie OHOMapKepbl 2 2
13 HaprennoBble wacTWlbl B IUIAHETHBIX ) )
arMocgepax
14 Kunernueckuit meron Monte-Kapio s ) )
HCCIICAOBAHMSI IJIAHETHBIX aTMocdep
15 [TepcrieKTUBEI UCCIENOBAHUS DK30ILIAHET 2 2
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. [IpoTomnaneTHbIE AUCKU

[Ipoto3Be3nubie oOmaka. [paBUTAlMOHHBIE HEYCTOWYMBOCTH M Koyarnc. MexXaHH3Mbl OTBOJA
ymoBoro MoMeHTa. CTpyKTypa U COCTaB MPOTOIJIAHETHOTO AMCKA.

2. OOpa3oBaHUE YK30ILIAHET

Obnactu GpopmupoBanus miaHer. Pezonancel. Moaenu ¢opMupoBaHus mwiaHeT. Murpauus miaHer.
OCHOBHBIE TUIIBI IIJIAHET.

3. Metoab! HAOIFOAEHUS DK30IUIAHET

Tpan3utHbll MeTon. MeTon JyuyeBBIX CKOpocTed. MeTol MUKpPOIMH3UpOBaHUA. MeTox MpsMoro
HaOMIOAEeHUS

4. Metozs! HaOMIONEHUS aTMOChep IK30IIaHET

CnexTpsl NOIIOIICHHST B aTMocdepax dK30IulaHeT. BO3MOXKHOCTH HAONIOACHUS paJlOU3ITydCHHS.
OcHOBHBIC OTpaHWYCHUS HAOMIONATENbHBIX METOJOB, 3(deKkThl HaOMIOAATENEHON CENEeKIINH.
OcHOBHBIC HaOJIIOATENPHBIC MHCCHH, HAICJICHHBIE Ha OTKPBITHE W HCCIeNOBaHHE arMmocdep
9K30ILIaHET

5. ConHeuyHas cucTeMa - IIaHEThI

ConneuyHasi cuctema U ee apxuTekrypa. [ennocdepa. OcHOBHbBIE XapaKTEpUCTUKH IUIAHET (Macca,
IUIOTHOCTb, XapakTep BpalleHHs, CBOiicTBa aTMocdepbl, MarHuTHbIE IIOJISA, YCIOBHSA Ha
noBepxHocTH). HaszemHble 1 KocMU4ecKre MeToAbI ucciaeqoBanus el COTHEUHOH CUCTEMBI.

6. ConHeuHas cucTeMa - Majble Tena

Mansie tena ConHeuHoi cucteMbl. CIIyTHUKH W KOJbLIA TUIAHET. ACTEPOUIbl U MOosica acTePOHIOB.
Kometsl. Mups ¢ okeanamu. MeTeopHO€E BEIIECTBO.

7. CTaTuCcTHKA YK30IUIAHET U UX XapaKTepU3aIus

CrarucTudeckue HccieIoOBaHus SK30IUIaHET HeOOXOAUMBI AJisi BepUpHUKALIMKA MOAEIeH 00pa3oBaHUs
IUTAaHET U IOJIyY€HMs OLIEHOK KOJMYECTBa ILIAHET OIpEAETeHHbIX TUIOB B [ ajakTuke (Hampumep,
IUTAaHET 3€MHOTO THIa B obuTaeMoi 30He). Kpome Toro, Bapuanuu pacrnpoCTpaHEHHOCTH IIAHET BO
BCEM MPOCTPAHCTBE MapaMETPOB MOTYT YKa3blBaThb Ha acTpO(U3NUECKUE SBJICHUS, 3HAYMMbIE B
9BOJIIOLMH IUIAHETHBIX CHCTEM. AHAJIN3 pacnpedesieHHs SK30IUIaHeT 10 pajnycam, IMOJIy4eHHOrO Ha
ocHoBe maHHbIX «Kemepa», mpuBen K OOHapyKeHHIO T.H. «3azopa DynToHa» — IMPUMEPHO
JOBYKpaTHOTO AeuUMTa IUIaHET ¢ paguycamu 1.7-1.9 paamycoB 3emiu, MapKUPYIOLIETO TPaHULY
MEKIy Cynep3eMisiMH  (IUVIJaHETaMH  [IPEUMYIIECTBEHHO  JKEJIE30KAMEHHOTO  COCTaBa) H
MUHHU-HENTYHaMH  (IUIaHETaMH,  OKDPYXKCHHBIMH  IPOTSDKEHHBIMH — BOAOPOIHO-TEIHEBBIMHU
armocdepamu, 4bs Macca MOXKET JOCTUTaTh HECKOJIBKUX MPOLIEHTOB OT MOJIHOW MACCHI IIJIAHETHI).

8. ApXuTeKTypa IUIaHETHBIX CUCTEM

[InanerHble cucTeMsl y Apyrux 3Be3n. KoMiakTHble I1aHeTHbIE cucTeMbl. [laHeTHBIE cUCTEMBI C
TOPSAYUMH IOTIUTEpaMu B HenTyHamu. CpaBHEHHUE ¢ apXUTEKTypoil COIHEYHOM CUCTEMBI.



9. IlepBuunble aTMOC(EPHI IK30IIAHET

dopMupoBaHUE TEPBHYHBIX W BTOPUYHBIX arMocdep sk3omiaHeT. CTpyKTypa W AMHAMHUKA
armocep. Artmocdepbl Ta30BBIX U JIEASHBIX TUTAHTOB, CyO-HENTYHOB M IIJIAHET-OKEAaHOB,
KaMEHHUCTBIX IUIaHeT. ATMOC(EpHI cynep-, 9K30- U cy0- 3eMellb.

10. Bropuunsie atMmocdepsl IK30MIIaHET

BsaumopneiictBue armocdep co 3Be3gHbIM BeTpoM. CrpoeHue HMOHOCHEpbl, MarHUTOCQEpPHI,
B3auMoyielicTBHe MarHuTocdeps! co 3Be31HbIM BeTpoM. Ilomspubie cusnus. Iloteps armocdeps u
nepexo] OT IMEPBHYHBIX KO BTOPMYHBIM arMocdepaM. THIIBI NPOTSHKEHHBIX 000JI0YEK TOpSIYMX
IONIUTEPOB.

11. 30HBI HOTEHIIHAILHON OOUTAEMOCTH

OcHOBHBIE (paKTOPHI, BIUAIOIIAE HA 00UTaEMOCTh SK30IIaHEeT. BiusHue paHHUX CTaJUi 3BOIIOIUU
POAMTENBCKON 3BE3/IbI HA IMOJIOKEHHE 30H 0OMTaeMOCTH. MarHuTHOE MoJie M 30Hbl OOMTaeMOCTH.
Bo3moxxHBIE pacmupeHus MOTEHIIMATLHBIX 30H OOUTaHUS.

12. AtmocdepHbie OnoMapKepsl

Bbuomapkepsl ¥ BO3MOXHOCTH HMX HaOmoneHuil. ATmocdepHbie Ouomapkepbl. JloxHO
MOJIOXKHUTENBbHBIE U OTpHIIaTeNIbHbIe OnoMapkepbl. N2-O2 armMochepsl.

13. HagrensoBble 4yacTUITB B TUIAHETHBIX aTMOchepax

Crpykrypa IutaHetHoi armocdepsl. OmucaHue arMocdepbl Ha MHKPO- U MakKpo- CKOINHUYECKHX
ypoBHsiXx. KuHerndeckoe ypaBHeHHe bBonbliMaHa M ra3ogMHaMHYECKHE ypaBHEHUS JUIS OMHCAHHS
cocTosiHus arMocgepsl. TerioBble M HaATEIUIOBbIE 4YacTUIBL. (DOTOXMMHUYECKHE U IUIa3MEHHBIC
WCTOYHHUKU HAJTCIUIOBBIX YacTHIl. POb HaATEIIIOBBIX YacTUI] B aTMOC(EPHON XUMHH U JHEPTEeTHKE,
B JIiCCUTIAIIH aTMOC(hEPBHI.

14. Kunernueckuii Metox MonTe-Kapro fiist uccnenoBanus IIaHETHBIX aTMochep

Kuneruka HanTemmoBbIx wacTHl. MUKpO- M MaKpOCKONMYECKHE YPOBHM OIHUCAHUS U
Matemarndeckue Mmonenu. Kunernueckuit meron Monte-Kapmo (KMMK). UucnenHnbie Momenyu s
WCCIIC/IOBAHMsI KWUHETHKA W JIMHAMUKA HAJTETUIOBBIX YAaCTHIl B IUIAHETHBIX aTMocdepax.
[Ipunoxenns KMMK nns 3anad a3poHOMUHM M aCTPOXUMUH.

15. IlepcrieKTUBBI UCCIEIOBAHUSI K30ILIAHET

Texymme wu Oyaymue Ha3eMHbIE M KOCMHYECKHE IIPOCKTHI HCCIEHOBAHUS  HK3OIUIAHET.
HabnronarensHas mporpamma BHearmMocdepHoi obOceparopun «CrekTp-Y®» 1Mo 3K30IUIaHeTaM.
KomMIuteke Ha3eMHBIX UCCIIEA0BAaHUM SK30IIAHET HA POCCUMCKUX TEIECKOIIaX U HHCTPYMEHTaX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. TypOyneHTHOCTB U camoopranu3anus. [I[pobaeMbl MoAeTMPOBaHHS KOCMHYECKUX M PUPOTHBIX
cpen, [Monorpadwus] / A. B. Konecanuenko, M. 5. MapoB. — Mockga, Jlaboparopust 3Hanwmi, 2020.—
URL.: http://books.mipt.ru/book/301469 (nara obpamenus: 10.03.2021). - [Tomnsri Texct (Pexum
nocrymna : u3 cetu MOTHU / VnaneHnslit tocTym)
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1. B.U. lllemaroBuu, M.S1. Mapos. Jluccunanus ruiaHeTHbIX arMocdep: Gpuznueckre npoiecchl u
yuciieHHsie moaenu // YOH, 2018, T. 188, Ne3. - 233-265.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

HNHACAH, Jlaboparopus "HccnenoBanue 3Be371 ¢ 3k301IaneTaMu’": Isse.inasan.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Skype, Zoom
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPEAYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHUN W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.

HHTepaTypa AJI CaMOCTOATCIIbHOTO U3YUYCHUA:
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5. Michael Perryman. The Exoplanet Handbook. Cambridge University Press, 2011
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NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa KOCMUUECKON (PUHUKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: B.U. UlemaroBud, a-p ¢u3.-Mat. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Bnaneer cuctemoit pynnamentransubix |OINK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTaIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OI1K-2 Nwmeer npencrasienue 00 akryansbix  |OIIK-2.1 meeT npencTaBieHnue 0 COBPEMEHHOM COCTOSHHUU
npobieMax HayKU U TEXHUKH B OOJIACTH CBOEH |MCCIIEIOBaHUI B 0011aCTH (POTOHMKHU ¥ ONTOMH()OPMATUKH

po(heCCUOHATIEHON JEATENBHOCTH, crocoben  |OI1K-2.2 Cniocoben OLICHUBATh aKTyaJIbHOCTD
Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh WCCIeOBaHUN B 00macTu  cBoed  mpodecCHOHAIBHON
HpO(l)eCCI/IOHaJ'IBHBIe 3aa4u ACATCIIbHOCTU U UX MMPAKTUICCKYIO 3HAYMMOCTDb

OIIK-3.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3 CniocobeH BbIOUpaTh u (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 3371a4 B 00actu npodeccrnoHansHoN
JEATEIIbHOCTH, YYHTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJIbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.3 CrpeMurcsi K TMOJYyYEHHIO HOBBIX 3HAHHUH,
KBaJTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |IPO(eCCHOHATHLHOMY U IMYHOCTHOMY POCTY

PYKOBOJZICTBY KOJJIEKTHBOM B cpepe cBoeit
npodeccuoHaIbHON IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPHHUMAs COIIAJIbHBIC, STHHYECKHE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKUe MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILTMHEI « BBe/IeHUE B 9K30TUIAHETHD 00YUYAIOITHIICS TOJDKEH:

3HATh:
OCHOBBI (PU3MKM KOCMOCA W BBIYHCIIUTEILHON acTpopu3nKu

yMeThb:
BBIpa0OTaTh MPENCTABICHUE 00 aKTyaJbHBIX IPOOJIEeMax HAyKH M TEXHUKU B 00JacTH (pU3MKH KocMoca,
OBITH CITOCOOHBIM Ha HAYYHOM $sI3bIKe (popMynHpoBaTh npodeccnoHanbHbIe 3a/1a491

BJIaJIeTh:
cucTeMol (hyH/IaMEHTaJIbHBIX HAYYHBIX 3HAHUI B 001aCTH (PU3UKO-MAaTEeMaTHYECKUX HAYK

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Mertonel HaOmrofneHW dK30IutaHeT, Kiacchl sk3omimaHet, ATMoc(epbl 3K30IIaHeT, ApPXHUTEKTypa
TUTAHETHBIX CUCTEM

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOIIPOCOB

1. Crpykrypa 1 cOCTaB IPOTOIIAHETHOTO AUCKA
OCHOBHBIE THIIBI IUTAHET U UX aTMOchep

Mertobl HaOTIONEHHS YK30TUIAHET U UX aTMocdep
O0pa3oBaHue EPBUYHBIX aTMOCHED IK3OMIIAHET

kv

OO0pa3oBaHne BTOPUYHBIX aTMOC(ED IK30TIIAHET




6. BzaumoseiicTBue atMocdep co 3BE3THBIM BETPOM

7. ApxuTrekTypa IJIaHETHBIX CUCTEM

8. ConHeuHas cucteMa u renuocdepa

9. Kunernueckuii metog Monrte-Kapno (KMMK)

10. Inccunanys miaHeTHIX atMocdep: pruzndeckne mporecchl U YNCICHHbIE MOIEIN

[IprMepbl KOHTPOJIBHBIX 33JaHUN
. Iloreps atmocdeps! 1 Iepexos1 OT NEPBUYHBIX KO BTOPUYHBIM arMochepam
. TUIBI IPOTSKEHHBIX 000JIOYEK FOPSUHX IOMTUTEPOB

1

2

3. 30HBI 0OMTAEMOCTH IK3OIIAHET U aTMOCc(epHbIe OMOMapKephl

4. TenoBbIC U HAATEIJIOBBIC YACTUIIBI U UX (POTOXMMHUUECKHE H TIA3MEHHBIC HCTOYHUKH
5

Kunernueckoe ypaBHeHnue bonbliMana u ra30qMHaMUUECKUE YPABHEHHUS U1l OTIMCAHUS COCTOSHUS
arMocgepbl

6. KnneTnka HaaTEIIOBBIX YAaCTHIT

[Tpumeps! SK3aMEHAIIMOHHBIX OMIIETOB

buner 1.

1. CTpykTypa ¥ cOCTaB MPOTOIUIAHETHOTO JTUCKA

2. IloTepst aTMOC(EpHI 1 IEPEXOT OT MEPBUYHBIX KO BTOPUYHBIM arMochepam
buner 2.

1. Tumbl MPOTSHKEHHBIX 000IOYEK TOPSIIUX FOIUTEPOB

2. 30HBI 0OMTAEMOCTH IK30ILUIAHET

burer 3.

1. MeTonp! HaOMIOACHNMS SK30IUIAHET U UX arMocdep

2. Kunerndeckoe ypaBHeHHE boibliMaHa W ra30JMHAMHYECKHE YPaBHEHUS JUIsS ONMUCAHUS COCTOSHHUS
arMocgepbl

buner 4.

1. OCHOBHBIE THIIBI TUIAHET U MX aTMocdep

2. AtMocdepHbie OoMapKepbl

buner 5.

1. ConHeyHas cucTeMa: COCTaB U CTPYKTypa

2. O0pa3oBaHKe IEPBUYHBIX aTMOC(ED IK3OTUIAHET

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHHUS YYeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.

Ouenka xopo1o 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, FpaMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.



OHGHKa XOpouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABIISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MpOBOJATCS B YCTHOW ¢opme mo Omneram. B kaxgoM OuileTe NpeACTaBICHO JiBa
TeopeTuueckux Bompoca. [Ipu mpoBeneHnn 3a4éra u dk3aMeHa olOydaroniemycst npemoctasisercs 30
MHHYT Ha MOAroToBKY. Ompoc oOydaromerocsi He JO/DKEH IPEBBINIATh OJHOIO aCTPOHOMHYECKOTO
Jaca.



