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AHHOTANMA
Hamie nonumaHue 5K30IUIaHET JOCTHUIVIO BIEUATIAIOIIEr0 ycnexa B mnocienHee Bpemsa. C MOMOIIBIO
CHEKTPOCKONMYECKUX METOAOB JUISl TPAH3UTOB HK3O0IIAHET, PEATM30BAaHHBIX HA UMEIOIINXCS KOCMHUYECKHUX U
Ha3eMHBIX HaOMIOaTeIbHBIX HHCTPYMEHTAX, MOTy4eH OoNbIIoil 00beM HaOmIofaTe bHBIX JaHHBIX O COCTaBe
U CTPYKType arMocdep HK30IIaHeT. B caMuX IUTaHETHBIX CHUCTEMax OTHENIbHBIC IUIaHEThl MOTYT HMETh
TBEp/bIE, Ta30BbIC 1, B HEKOTOPBIX CIIydasiX, )KUAKHE 000710UKU. X XapaKTepHCTHKH BapbUPYIOTCS OT IUIaHET
36MHOT0 THIIa 4Yepe3 CyO-HENTYHbl M HENTYHBI 10 T'a30BbIX TMTAHTOB, MPUYEM KaKIBIA THUI SK30IUIAHET
3aHMMaeT OOJbIIYI0O dYacTh OpOUTANBHBIX PACCTOSIHUM, TOKPHIBAEMBIX COBPEMEHHBIMH METONAMHU
HaOmronenus. [lo Mepe HempephIBHOTO Hporpecca B METOAax OOHAPYKEHHS M XapaKTepPHU3alMH 3K30IUIaHET
HAKaIUTMBAIOTCA CTATUCTHYECKHE JaHHbIE, MOKa3bIBAIOIINE IOJIOXKEHUE (T0-BUIMMOMY, BIIOJIHE OOBIYHOE)
Hamelt COTHEYHON CHCTEMBI CPEAH SK30TNIAHETHBIX CHCTEM.
C Tekyleil U IIaHUPYEMOH AEATENbHOCTbI0 KOCMUYECKUX U HA3€MHBIX TEJIECKOIOB B IIOMCKAX 3K30IUIAHET
Majoii Maccel B obmraembix 3oHax Ommxkaiimmx 3Be3n (TESS, PLATO, WSO-UV, ESPRESSO u np.),
HACTyIIaeT HOBasl dpa Ul NPOABMKECHUS 3HAHUH 00 JBOJIONMU U OOMTAEMOCTH IUIAHET, KOTOPBIE HAXOAUTCS
psizom c Hamu. HccnemoBanue o0pa3oBaHWsI M 3BOJIIOLMM MEPBHYHBIX M BTOPHUYHBIX arMmocdep Hu
MOTEHIUAIFHON 00MTaeMOCTH AK30IUIAHET 3€MHOTO THMA - cy0-, 3K30- M Cylep- 3eMeib, - M HOBOTO Kjacca
He UMermux aHanoroB B ComHEYHOH cUCTEME 3K30IUIaHET - CyO-HENTYHOB M IUIAHET-OKCaHOB, - HMEET
MEPBOCTEIICHHOE 3HAaU€HHE Ul psijia COBPEMEHHBIX €CTECTBEHHOHAYyYHBIX MpOOJIeM, BaKHEHIIMMHU U3
KOTOPBIX SIBJISIFOTCS KOCMOToHUsi CONHEYHOH CHUCTEMBI M MPOUCXOKICHHUE JKU3HU Ha 3emuie. XOTsI OTKPBITO
okoio 4000 sK301UTIaHET, MBI BCE €Ile HE MO)KEM yCTaHOBHTD, IPUTO/IHA JIM KaKas-ITHO0O0 SK30TUIAHETa 3EMHOTO
TUNA Uit KU3HU. Pemenue stux npobieM TpedyeT 3HaHHS IBOJIOLMUH aTMOC(hEphl TAKUX IUIAHET B TCUCHUU
UX XKHU3HU.
B kypce nexkmuii "BBenenme B dKk301uiaHeThl" OyAyT MPEJCTAaBICHBI OCHOBHBIC JTallbl OTKPBITHHA U
WCCIJICAOBAHUM IUIaHET Y ApYyrux 3Be3a. OCHOBHOE BHUMaHHE OyJeT yAENCHO aKTyaJlbHbIM HAOMIOAATEIbHBIM U
TEOPETHUUECKUM MCCIIEJOBAaHUSM JK30IUIAHET, KaK OJHOIO0 M3 aKTUBHO pa3BUBAEMbIX  HallpaBlICHUH
BBIUMCIIUTENBHON acTPOU3NKN U KOCMUYECKON (DU3HKH.

1. leau u 3apauu
eap AUCUMNIMHBI
Kypc «BBemenue B 9K30IUTaHETHD) BXOIUT B LUK 00pa30oBaTelbHO-NPO(ECCHOHATBHBIX AUCIUTUIMH

OCHOBHOW 00pa3oBaTeJIbHOM MPOrpaMMbl MOATOTOBKHM HAyYHO-TIEJArOrMUecKUX KaJpoB BBICHICH
KBanuuKanuu B Maructparype no HamnpasieHuto 03.04.01 - [Ipuknagneie MaTeMaTrKa U GU3UKa

3agaum AU COMIIHHBI
[Toyuenune 0a30BBIX 3HAHWMN, HEOOXOAMMBIX CTYJICHTY JUIS NPOBEICHMS HAyYHBIX MCCIICIOBAHUI 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 Bnaneer cucremoit pynnamentanpabix |OIIK-1.1  3Haer w®  CcHocoOGH  HMCHOIB30BaTh B
HAyYHBIX 3HAHHI B O0JIACTH Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
(hM3UKO-MaTeMaTHIEeCKUX HAyK Hay4YHbIC 3HAaHUA B 007aCTH (PU3UKO-MATEeMAaTHICCKUX HAYK

OIIK-2 Nmeet npeacrasnenne o6 akryanbHbix |OITK-2.1 MMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npoOiieMax HayKd M TEXHUKU B OOJIaCTH CBOGH |MCCIIEOBaHMI B paMKaX TEMaTW4ecKol o00JacTH CBOeH
poeCCUOHANTBHON I TENFHOCTH, CIIOCOOCH  |Tpo(heCcCHOHATBHOM JIeATENLHOCTH

Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHTEIHHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4iieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0en miaHupoBaTb M NPOBOAUTH Hay4yHBIE
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JMCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

OCHOBBI (1)I/ISI/IKI/I KOCMOCA M BBIYMCIUTEIHLHON aCTpO(i)I/I?zI/IKI/I

YMETB:

BBIpa0OTaTh MPENCTABICHUE 00 aKTyaIbHBIX IPOOJIEeMax HAyKH U TEXHUKU B 00JacTH (pU3MKK KocMoca,
OBITH CITOCOOHBIM Ha HAYYHOM $sI3bIKe (popMyIHpoBaTh nMpodeccnoHanbHbIe 3a/1a491

BJIAJIETD:

cucTeMoil (hyHIaMEeHTaJIbHBIX Hay4HBIX 3HAaHHUH B 001aCTH (PU3NKO-MaTeMaTH4eCKuX HayK

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
1 [IporonnaneTHsie JUCKU 2 2
2 O0pa3oBaHue 3K30IIIaHET 2 2
3 MeTtozbl HaOMIOAEHUS YK30TIIIAHET 2 2
4 Mertobt HaOTIONCHHS armocdep ) )
9K30IJIaHET
5 ConHevyHas cucTeMa - TIaHEThI 2 2
6 ConHeuHas cucTeMa - MaJlble Tela 2 2
7 Craructuka 9K30IUIAHET u ) )
XapaKkTepu3anus
8 ApXUTEKTypa IUIAHETHBIX CUCTEM 2 2
9 [lepBuunble aTMOChEpPbl FIK30TIIAHET 2 2
10 |Bropuunble atMOcdephl IK30TIaHET 2 2
11 30HBI TOTEHIIMAIBHOW OOUTAEMOCTH 2 2
12 |ArmocdepHble OMOMapKepbl 2 2
13 HanrenoBele 4YacTHIBl B IUIAHETHBIX ) )
arMocgepax
14 Kunernueckuii meron Mounrte-Kapno ans 2 2
UCCIIeJOBAaHMS IUTAaHETHBIX aTMocdep
15  |[lepciekTHBHI HCCIEIOBAHUS SK30TIAHET 2 2
Nroro yacos 30 30




[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. TIpoTomaHeTHbIE JUCKHU

[Ipoto3Be3nnbie obnaka. [paBUTAlMOHHBIE HEYCTOWYMBOCTH M KoJUlarnc. MexaHH3MBl OTBOIA
ym1oBoro MoMeHTa. CTpyKTypa U cOCTaB IPOTOIJIAHETHOTO AUCKA.

2. O0pazoBaHHE IK30IJIAHET

O6nactu ¢opmupoBanus mianet. Pezonancel. Monenu gopmupoBanus miaHeT. Murpamus miaHer.
OCHOBHBIE THIIBI MJIAHET.

3. MeTtozb! HaOIHOAEeHUS DK30IIaHET

Tpan3utHbli MeTon. MeTon JyueBhIX cKOpocTed. MeTon MUKpOIMH3UpOBaHUA. MeTon MpsMoro
HaOJIFONEeHUA

4. Metosipl HaOMrONIeHHS aTMOC(hep IK30TUIAHET

CnexTpsl HOINIOMIEHHUS B aTMocdepax 3K30IuIaHeT. BO3MOXKHOCTH HAOMIOAEHUS pajuoOn3IydeHHs.
OcHOBHBIE OTrpaHUYCHHUS HAOMIONATEIbHBIX METOHO0B, 3(PQeKTsl HaOIIOOaTeNbHON CEeNEKIHH.
OcHoBHbIE HaOIIOATENbHBIE MMCCHM, HAIleJICHHbIE Ha OTKPBITHE W HCCIeloBaHHE armocgep
9K30IlIaHET

5. ConHeuHas cUCTEMA - IIAHETHI

ConHeuHast cucrtemMa U ee apxuTekrypa. lenmnocdepa. OCHOBHBIE XapaKTEpPUCTHKH IUIaHET (Macca,
IUIOTHOCTh, XapaKTep BpallIeHHs, CBOHCTBA aTrMoc(epbl, MAarHUTHBIC TOJS, YCIOBHA Ha
noBepxHocTH). HazemMHbIe 1 KocMuYeckre MeToibl ucciaeoBanus el COTHEYHOM CHCTEMBI.

6. ConmHeyHast cucTeMa - MaJible Tea

Mansie tena ConHeuHodl cuctembl. CIyTHUKY M KOJIbLA IIaHET. ACTepoubl U 1osica aCTEpPOUIOB.
Kometsl. Mupsl ¢ okeanamu. MeTeopHOE BELIECTBO.

7. CTaTHCTUKA 3K30ILUIAHET U UX XapakTepusanuga

CrarucTudeckne uccie0BaHMs 3K30IUIaHET HeOOXOAUMBbI A1 BepruHuKauuy Mojesel oopa3oBaHus
IUTAHET U TOJIyYEHHs OLICHOK KOJMYECTBAa IJIAHET ONpEACNICHHBIX THUIOB B lamakTuke (Hampumep,
IUIaHEeT 3€MHOTO TuIa B oOuTaeMoii 30ne). Kpome Toro, Bapuanuu pacpoCTpaHEHHOCTH IIAHET BO
BCEM MPOCTPAHCTBE IMAapaMETPOB MOTYT YKa3blBaTb Ha acTpo(U3UYECKUE SIBICHHS, 3HAYMMBbIC B
HBOJIIOLIUH IUIAHETHBIX CUCTEM. AHAIU3 PaclpeAeIeHUs YK30IUIaHET 110 paguycaMm, MOJyYeHHOro Ha
ocHoBe naHHbIX «Kemnepa», mpuBend K OOHapyKeHHIO T.H. «3a3opa DynToHa» — HPUMEPHO
JBYKpaTHOTO AeUINTA TUIaHET ¢ pamuycamu 1.7-1.9 paamycoB 3emiid, MapKUPYOIIEro TPaHHUILY
MEXIy cynep3emisMu  (IJIaHETaMHd  MPEUMYILIECTBEHHO  HKEJE30KAMEHHOTO  COCTaBa) U
MHUHH-HENTYHaMH  (IUIAHETaMH,  OKPY)KCHHBIMH  TNPOTSIKEHHBIMH  BOAOPOJHO-TEIIHEBBIMU
arMoc(epaMu, Ybsi Macca MOXKET JOCTUraTh HECKOJIBKUX MPOLICHTOB OT MOJIHON MaCChI IIAHETHI).

8. ApXUTEKTypa IUIAaHETHBIX CUCTEM



[InanerHble cuctemsl y Apyrux 3Be3l. KommakTHble IUIaHETHblE cUCTEMBI. [lnaHeTHble cUCTEMBI €
TOPSAYUMH IOTIUTEpaMu 1 HenTyHamu. CpaBHEHHUE ¢ apXUTEKTypoil COIHEYHOM CUCTEMBI.

9. llepBuunble aTMOC(Ephl IKZOMIAHET

dopMupoBaHHe NEPBHYHBIX W BTOPHYHBIX armocdep osk3omiaHer. CTpyKTypa M JTUHAMHKA
armocep. Armocdepbl Ta30BBIX W JICASHBIX THUTAHTOB, CYO-HENTYHOB U IUIAHET-OKCAHOB,
KaMEHHUCTBIX TUIaHeT. ATMOC(EpHI cynep-, 9K30- U cy0- 3eMellb.

10. Bropuunsie atMocdepsl IK30MIIaHET

BzaumoneiictBue armocdep co 3Be3aHbIM BeTpoM. CTpoeHune uWOHOC(hEpH, MarHUTOC(EpHI,
B3auMoyielicTBUE MarHUTOoCc(epsl co 3Be3aHbIM BeTpoM. [lomsipHbie cusuus. [lotepst armocdepsl u
HEepexo] OT MEPBHYHBIX KO BTOPUYHBIM arMocdepam. THITBI NPOTSHKEHHBIX OOOJIOYEK TOPSYMX
IOITUTEPOB.

11. 30HBI HOTEHIUAIILHON 0OUTAEMOCTH

OcHOBHBIE (aKTOPHI, BIUSIONINE HA 00UTAEMOCTh SK30IUIAHET. BiMsiHUE paHHUX CTaJUN SBOIOLUU
POIUTEIBCKOM 3BE3/IbI HA IMOJIOKEHUE 30H 00MTaeMOCTH. MarHWTHOE I0JIe U 30HBI OOUTAaeMOCTH.
BosMoxHBIE paciIvpeHnst TOTEHIIMATBHBIX 30H OOUTaHUSI.

12. AtmocdepHbie OnoMapKeps

buomapkepsl ¥ BO3MOXKHOCTM WX HaOmoneHuil. AtMmocdepHble Ouomapkepbl. JIoKHO
MOJIOKUTEIBHBIC M OTpHLATEIbHBIe OnomMapkepsl. N2-O2 atMocdepsl.

13. Ha):[TeHJ'IOBBIe HYaCTHUIBI B INIAHCTHBIX aTMOC(bean

Crpykrypa miaHeTHOW armocdepsl. OmnucaHue armMocdepbl Ha MHKPO- M MaKpO- CKOIMYECKUX
ypoBH:sX. Kunernueckoe ypaBHeHue bonbliMaHa M ra3zoquHaMU4eCcKUE YpaBHEHHs JUIsl ONUCAHMS
coctosgHusi arMocepsl. TerioBele W HAATEIUIOBBIE YacTULBl. DOTOXMMUYECKHE M IJIa3MEHHBIE
MCTOYHHMKU HAJTEIJIOBBIX YacTull. Pojib HaATEIIOBBIX YaCTHIl B aTMOC(EPHOM XMMUHU U SHEPTETHKE,
B JMCCUTIALIMH aTMOC(]EpHI.

14. Kunernueckuii Mmetog Monte-Kapio mis ucciieiopanus miaHETHBIX atMochep

Kunernka HagremnoBbIX dacTul. MHUKpPO- M MakpOCKONMYECKHE YPOBHM ONHMCAHUA U
MareMmarnyeckue mozaenu. Kunernueckuii meton Monte-Kapno (KMMK). Yuncnennsie Mojenu st
WCCICOBAaHUS KHHETUKM MW JAWHAMHKK HAATCIUIOBBIX 4YaCTHWI[ B IUIAHETHBIX arMocdepax.
[punoxenns KMMK nns 3amau a3poHOMUHU U aCTPOXUMUH.

15. TlepcrieKTUBBI UCCIIENOBAHUS SK30IIJIAHET

Tekymme wu Oyaymue Ha3eMHble M KOCMHUYECKHE MPOEKThl HCCICIOBAHUS  SK30IUIAHET.
HabnronarenpHass mporpamma BHearMocdepHoi obcepBaropun «Crektp-Y®» 1Mo 3K3oIaHeTam.
Kommiexkec Ha3eMHBIX NCCIIEI0OBaHUM 9K30IIJIAHET HA POCCUMCKUX TEIECKOIIaX U HHCTPYMEHTAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. TypOynenTHOCTb 1 camoopranu3amus. [IpobaeMbl MoaeIMpOBaHNUS KOCMHYECKUX M HPUPOJHBIX
cpen, [Monorpadus] / A. B. Konecunuenko, M. 5. MapoB. — Mocksa, Jlaboparopust 3nanwmii, 2020.—
URL: http://books.mipt.ru/book/301469 (nara obpamenus: 10.03.2021). - [Tonnsrii Texet (Pexxum
noctyna : u3 cett MOTU / YnaneHHbIid 10CTY)

JomnonHurenbpHas auTeparypa

1. B.W. lllemaroBuu, M.51. MapoB. uccunanus riaHeTHbIX arMocdep: pusnueckue npoueccsl u
yucieHasie Mojein. YOH, 2018, T. 188, Ne3, 233-265.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

NHACAH, Jlaboparopus "HccnenoBanue 38e31 ¢ 3k301IaneTaMu’": Isse.inasan.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUS Pa3IMuHbIX 3a/a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U TPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHUsI OTICNIbHBIX TEM, BOIPOCOB, CJIEAYET OOpamarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTesio.

Bo3MOxXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.
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OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa KOCMUUECKON (PUHUKH

Kypc: 1

kBaTuuKkanus: MarucTp

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

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

Ha HAYYHOM sI3bIKe (POPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-3.2 CnoocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH()OpPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO

KOJUUICKTHBA OPraHU30BbIBATH U IMTPOBOJAUTH
Hay4YHbIC UCCIICAOBAHUS U UX ar[po6aumo

[IK-2.2 CnocobeH NpOBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHus JUCIUTUIMHBL « BBeleHNE B 9K30TUIaHETH 00YYarOIIUICs JOKEH:

3HATH:
OCHOBBI (PU3UKH KOCMOCA ¥ BBIYHCIIUTENBHON acTpOU3NKN

yMeThb:
BBIpa0OTaTh MpejicTaBIeHne 00 aKTyalbHBIX IPOoOIeMax HayKd U TEXHUKH B 00JacTH (U3NKU KOCMOCA,
OBITH CIIOCOOHBIM Ha HAyYHOM $I3bIKE ()OPMYIHPOBATh MPO(eCCHOHATBHBIC 3a1a4n

BJIA/IETh:
cucTeMoil (hyHIaMeHTaIbHBIX HAyYHBIX 3HAaHHI B 001aCTH (PU3NKO-MaTeMaTHIeCKUX HayK

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Mertonel HabmoneHui sk301uiaHeT, Kiaccel sk3omiaHer, ATMocepbl 3K30IIaHET, ApPXUTEKTypa
IUTAHETHBIX CUCTEM

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. CTtpykTypa U cocTaB NPOTOIMJIAHETHOTO AUCKA

2. OCHOBHBIE THIIBI IJIAHET U UX arMocdep

3. Mertoap!l HaOMIOAEHUS IK30IUIAHET U UX arMochep
4. OO6pa3oBaHue MEPBUYHBIX aTMOCHEp IK3OMIAHET




5. OO6pa3zoBaHue BTOPHUYHBIX aTMOC(ep IK30IIIaHET
6. BzaumogeiicTBue atMocdep co 3BE3THBIM BETPOM
7. ApXUTEKTypa IUIAaHETHBIX CUCTEM

8. ConHeuHas cucteMa u renmocdepa

[IprMepbl KOHTPOJIBHBIX 33JaHUU
. Iloreps armocdeps! 1 Iepexos1 OT MEPBUYHBIX KO BTOPUYHBIM arMochepam
. TUIBI IPOTSKEHHBIX 000JIOUEK FOPSUHX IOMTUTEPOB

1

2

3. 30HBI 0OMTAEMOCTH IK3OIIAHET U aTMOCc]epHbIe OnOMapKeph

4. TenyoBbIC M HAATEIJIOBBIC YACTUIIBI U UX (POTOXMMHUUCCKHE H TIA3MEHHBIC HCTOYHUKH
5

Kunernueckoe ypaBHenue bonbliMana n ra3oMHaMUYeCKUe YPaBHEHUS JUI ONHMCAHUS COCTOSIHUS
arMocgepbl

6. KnneTnka HaaTEIIOBBIX YAaCTHIL
7. Kunernueckuit metog Monte-Kapno (KMMK)
8. Jluccumarus TuTaHeTHEIX aTMocdep: pu3udecKre IpoIecchl U YUCICHHBIE MOIETTH

[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 bonbIiMaHa M ra30qMHAMUYECKUE YPABHEHUS JJIsI OIIMCAHHUS 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 ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NpPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOIY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.



OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBIETBOPUTEIbHO 3 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISACTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH TMpoOBOMATCS B YCTHOH ¢opme mo Owieram. B Kaxkaom OwWiere mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [lpu nmpoBexeHun 3a4uéra M 3K3aMeHa olOydaromemycs npenocrasisercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO
Jaca.



