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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

Kypc «BBenenue B 9K30MIaHETH» BXOAUT B IIMKI 00pa30BaTesIbHO-MPO(ECCHOHAIBHBIX TUCIUIUINH
OCHOBHOW 00pa30BaTeNIbHOW MPOrpaMMbl TOATOTOBKM HAyYHO-IIEAarOrMYeCKUX KaJIpoB BbICIIEH
KBanuuKanuu B Maructparype no HamnpasieHuto 03.04.01 - [Ipuknagneie MaTeMaTrKa U GU3UKa

3agauu AU CHUILIHHBI

[Tomyuenue 6a30BBIX 3HAHMH, HEOOXOIUMBIX CTYACHTY IUIS HMPOBEICHUS HAay4YHBIX HCCIEJOBAaHUH 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

OIIK-2 Nmeer npeacrasienne o6 akryanbHbix |OITK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
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 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obOmacTu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHn4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU 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 CnocoGeH IUIaHUPOBaTh M MPOBOAWUTH HAyYHBIE
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTAaBE€ HAay4yHOIO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
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 HaOIrOICHUS armMocgep ) )
9K30IJIaHET
5 ConHevyHas cucTeMa - TIaHEThI 2 2
6 ConHeuHas cucTeMa - MaJlble Tela 2 2
7 Craructuka 9K30IJIaHET 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 HanrennoBele dYacTHIbl B IUIAHETHBIX ) )
arMocgepax
14 Kunernueckuit meron Monrte-Kapno nnst 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

[IpoTto3Be3nnbie obOnaka. [paBUTAIMOHHBIE HEYCTOWYMBOCTH M Koyarnc. MexaHM3Mbl OTBOJA
ym1oBoro MoMeHTa. CTpyKTypa U cOCTaB IPOTOIJIAHETHOTO AUCKA.

2. O0pazoBaHHE IK30IJIAHET

O6nactu ¢popmupoBanus miaHeT. Pesonancel. Mozpenu ¢popMupoBaHus 1iaHeT. Murpanus miaHeT.
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.
OcCHOBHBIE OTrpaHMYEHHUS] HAOIIONATENbHBIX METOAOB, 3((deKkTl HaOMIOAATEIBHON CeJIeKLUH.
OcHoBHbIE HaOIIOAATENbHBIE MHCCHM, HAIlEJICHHBIE Ha OTKPHITHE W HCCIeIoBaHHE arMmocgep
9K30IlIaHET

5. ConHeuHas cUCTEMA - IIAHETHI

ConneuHas cucrtemMa U ee apxuTekrypa. lemmocdepa. OCHOBHBIC XapaKTEpPUCTHUKU IJIaHET (Macca,
IUIOTHOCTh, XapaKTep BpaIlIeHHs, CBOICTBA aTMoC(epbl, MarHUTHBIC TIOJIS, YCIOBHS Ha
noBepxHocTH). HazemMHbIe 1 KocMuYeckre MeToibl ucciaeoBanus el COTHEYHOM CHCTEMBI.

6. ConmHeyHast cucTeMa - MaJible Tea

Masbie tena CosnHeuHoW cucteMbl. CIIyTHUKM U KOJIbLIA IUIAHET. ACTEpOUbl U I0siCa acTEPOUJIOB.
Kometsl. Mupsl ¢ okeanamu. MeTeopHOE BELIECTBO.

7. CTaTHCTUKA 3K30ILUIAHET U UX XapakTepusanuga

CrarucTuyeckue UcciaeJoBaHHs 3K30IUIaHET HEOOXOIUMBI sl Bepu(HUKALUK Mozieneil 00pa3oBaHus
IUTAHET U TIOJyYeHUs OLICHOK KOJMYECTBAa IUIAHET ONpEAETICHHbIX TUIOB B [ anmakTuke (Hampumep,
IUTaHEeT 36MHOTO TUMa B oOuTaemMoii 30He). Kpome Toro, Bapmanuu pacnpoCTpaHEHHOCTH IUIAHET BO
BCEM INPOCTPAHCTBE MapaMETPOB MOTYT yKa3blBaTh Ha acTpoPHU3MUECKHUE SIBICHUS, 3HAYUMBbIC B
HBOJIIOLIUH TUIAHETHBIX CUCTEM. AHAIU3 paclpeAeIeHuUs HK30IUIaHeT 110 ParycaM, MOJIy4eHHOro Ha
ocHoBe naHHbIX «Kemnepa», mpuBend K OOHapyKeHHIO T.H. «3a3opa DynToHa» — HPUMEPHO
JBYKpaTHOTO AceQUINTA TUlaHET ¢ pamuycamu 1.7-1.9 paamycoB 3emiiu, MapKUPYOIIEro TPaHUILY
MEXIy cynep3emisiMi  (IJJaHETaMH  IPEUMYILIECTBEHHO  JKEJIe30KaMEHHOIO  COCTaBa) |
MHUHU-HENTYHaMH  (IUITaHETaMH,  OKPY)KCHHBIMH  IPOTSUKEHHBIMH  BOJOPOAHO-TE€IMEBBIMU
arMoc(epaMu, Ybsi Macca MOXKET JOCTUraTh HECKOJIBKUX MPOLICHTOB OT MOJIHON MaCChI IIAHETHI).

8. ApXUTEKTypa IUIAaHETHBIX CUCTEM



[InanerHble cucteMsl y Apyrux 3Bes3n. KoMiakTHble I1aHeTHblE cucTeMbl. [laHeTHbIE cUCTEMBI ©
TOPSAYUMH IOTIUTEpaMu 1 HenTyHamu. CpaBHEHHUE ¢ apXUTEKTypoil COIHEYHOM CUCTEMBI.

9. llepBuunble aTMOC(Ephl IKZOMIAHET

dopMupoBaHHe NEPBHYHBIX M BTOPUYHBIX armocdep sk3omiaHer. CTpykTypa W JAWHAMHKA
armocep. Armocdepbl Ta30BBIX W JICASHBIX TUTAHTOB, CyO-HENTYHOB M IIAHET-OKEAaHOB,
KaMEHHUCTBIX TUIaHeT. ATMOC(EpHI cynep-, 9K30- U cy0- 3eMellb.

10. Bropuunsie atMocdepsl IK30MIIaHET

BzaumoneiictBre armocdep co 3Be3gHBIM BeTpoM. CTpoeHue HMOHOCHEpPhl, MarHUTOCQEpPHI,
B3auMoyielicTBUEe MarHuToc(epsl co 3Be3nHBIM BeTpoM. [lomspubie cusHus. [loreps armocdeps u
Hepexo]l OT MEPBHYHBIX KO BTOPUYHBIM arMmocdepam. THUIBI MPOTSKEHHBIX O00OJOYEK TOPSIYHX
IOITUTEPOB.

11. 30HBI HOTEHIUAIILHON 0OUTAEMOCTH

OcHoBHBIEC (aKTOPHI, BIUSIONINE HA OOMTAEMOCTh DK30IIaHET. BinMsHUue paHHUX CTaUil IBONIOIMN
POIUTENBCKOM 3BE3/IbI HA TOJIOXKEHHME 30H 00MTaeMOCTH. MarHUTHOE TOJie W 30HBI OOMTAaeMOCTH.
BosMoxHBIE paciIvpeHnst TOTEHIIMATBHBIX 30H OOUTaHUSI.

12. AtmocdepHbie OnoMapKeps

buomapkepsl ¥  BO3MOXHOCTH HMX HaOmoneHuit. AtmocdepHbie Ouomapkepbl. JloxHO
MOJIOKUTEIBHBIC M OTpHLATEIbHBIe OnomMapkepsl. N2-O2 atMocdepsl.

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

CrpykTypa minaHeTHoil atMocdeprl. Onucanue arMocepsl Ha MHUKPO- U MakKpo- CKOIMHYECKUX
ypoBH:sX. Kunernueckoe ypaBHeHue boibliMaHa M ra3oAMHAMUYECKHE YPaBHEHUS AJIS ONUCAHUS
coctosgHusi arMoc(epsl. TeroBsle W HaaTeIIoBble YacTUIBl. DOTOXMMHYECKHE W TUIa3MEHHBIC
MCTOYHHUKH HAJTEIUIOBBIX YacTHIl. POb HaATENIIOBBIX YacTUI] B aTMOC(HEPHON XUMHH U SHEPreTHKE,
B JMCCUTIALIMH aTMOC(]EpHI.

14. Kunernueckuii Mmetog Monte-Kapio mis ucciieiopanus miaHETHBIX atMochep

Kunernka HagremnoBblXx dacTH. MHKpO- W MaKpOCKONMYECKHE YPOBHM OIHUCAHUS U
Matemarnyeckue Mmonenu. Kunernueckuit meron Monte-Kapno (KMMK). Uncnennsie Mopenu ams
WCCJICIOBAaHUS KHHETUKW W JIMHAMHKH HAATEIDIOBBIX YACTHUI[ B IUIAHETHBIX aTMocdepax.
[punoxenns KMMK nns 3amau a3poHOMUHU U aCTPOXUMUH.

15. TlepcrieKTUBBI UCCIIENOBAHUS SK30IIJIAHET

Tekymme wu Oynymue Ha3eMHblE W KOCMHYECKHE IPOEKThI HCCIENOBAHUS  OK30IUIAHET.
HabnronarenpHass mporpamma BHeatMocdepHoil obcepBaropun «CriekTp-Y®» 1Mo 3K30IUIaHeTaM.
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 JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHWs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONPEAEICHUS W MOHATHSA,
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 y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U TPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIoOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10OWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAYeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpenoAaBaTesio.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.
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NNPUJIOKEHHUE

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

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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
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 Umeet npeacrapieHUe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

Ha HAYYHOM sI3bIKe (POPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 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 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], 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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CAaMOCTOSITENIbHO 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 mpoBOAWTH ampoOaIio pe3yJIETaTOB
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 sk3omnaHet, ATMocgepbl 3K30IUIaHET, ApPXHUTEKTypa
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 ypaBHeHnue bonbliMana U ra30qMHaMUUECKUE YPAaBHEHHUS U1 ONIMCAHUS COCTOSHUS
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 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.



