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AHHOTANMA

Hacrosimuii kypc neknuii — KOMOUHAIMS CIIEKTPOMETPUIECKOTO ¥ JOTOXUMHUIECKOTO METOZIOB UCCIIE0BAHUS
XUMHYECKOTO cocTaBa arMocdep rmaHeT. CIeKTPOCKOIUS SBIIETCS OCHOBHBIM MHCTPYMEHTOM TSI U3YUCHHUS
arMoc¢ep IUIaHeT JUCTAHIIMOHHBIMH METOJaMH: Ha3eMHBbIE aCTPOHOMHYECKHE HaOIoIeHus, OpOUTAIbHBIC
oOcepBaroprun, MeXIUIaHETHbIE cTaHUU. C APyrol CTOPOHBI, ()OTOXUMHUS CUUTAETCS HaWOOJee MOIIHBIM
METOJIOM TEOPETHYECKOr0 aHaIM3a M HHTEPIPETAHNH SKCIEPUMEHTAIBHBIX CIIEKTPOMETPUUYECKUX NaHHBIX.
JlaHHBII KypC OCHOBaH Ha aKTyallbHbIX JaHHBIX, MOJTYYEHHBIX U3 HETAaBHUX KOCMHUYECKUX IKCIEPUMEHTOB, a
TaK)Ke Ha COBPEMEHHBIX MOJICNISX TUIAHETHBIX arMocdep, OMyOIMKOBAHHBIX BEAYIIMMUA MUPOBBIMH YUCHBIMH.
Kypc comepxkur 11 Tem, oxBarblBaromux wMarepuail o (yHIaMEHTaJbHBIX 3HAHUSIX OTHOCHTEIIEHO
arMoc(epHON XMMHUU M CIHEKTPOCKOIHMH, a Takxke 00 arMocdepax pa3UYHBIX IJIAHET W IK30IUIAHET IO
OTIEITLHOCTH.

1. leau u 3apa4u

eap AUCUMNIMHBI
- (GopMHpOBaHUE Yy CTYIEHTOB MPO(MECCHOHATIBHBIX KOMIICTCHIIUH, CBSI3aHHBIX C HCIIOIb30BAHUEM
COBPEMEHHBIX TEOPETUYECKHUX U DKCIIEPUMEHTAILHBIX KOHIICTIIIHNA B O0JIACTH CIIEKTPOCKOITUY U XHMHH
arMoc(epsbl;
- pa3BUTHE YMEHHWH, OCHOBAaHHBIX Ha TOJYYCHHBIX 3HAHHAX, MO3BOJSIONINX HAa TBOPYECKOM YPOBHE
CO03/1aBaTh U MPUMEHSATh METOIBI JUIS UCCIISIOBAaHUS TUIAHETHBIX atMocdep;
- TIOy4YEHHUE CTYJCHTAMU HaBHIKOB CaMOCTOATEIHLHOW HMCCIIENOBATEIILCKON paboThI, MPEAIoIararonieit
W3ydYeHHE CIEIUPUUECKUX aNTOPUTMOB, HHCTPYMEHTOB U CPE/ICTB;

- HNOJY4YCHUE TPAKTUYCCKUX HABBIKOB HCIOJIB30BAHUA JAaHHBIX COBPEMCHHBIX KOCMHYCCKHUX
OKCIICPUMCHTOB I pCHICHUS 3a/1a4.

3agauu AUCUMIIHHBI
- mony4yeHue 0a30BbIX 3HAHWN, HEOOXOAMMBIX CTYIACHTY IJIsi MPOBEACHHS HAyYHBIX MCCIECJOBaHUI B
pamMKax cBOel MarucTepckod paboThl.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHKME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer w®  cnocobeH  HWCMONB30Barh B
HAy4HBIX 3HAHUN B 00JIACTH npoecCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC
(bU3MKO-MaTeMaTHUECKUX HAYK Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKE (OPMYITHPOBATH OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npoQecCHOHANBHBIC 331291 HCIIOJIB3YEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(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

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- OCHOBBI ()M3MKH U XUMHH IUTAHETHBIX aTMocdep;
- OCHOBBI aTMOC(EPHOI ONTUKH U CIIEKTPOCKOIIHY;

- OCHOBBI MOJIEKYJIIPHOM (PU3UKHY;

- OCHOBHBIC THUIIBI OIITUYCCKHUX U CIHCKTPOMCTPUUCCKUX MHCTPYMCHTOB JIA UCCIICAOBAHUA aTMOC(bep

TIJIAHCT.

YMETb:

- MOJIb30BATbCA 3HAHUAMHU JIS1 PCIICHUA (bYHILaMCHTaJ'IBHLIX U MIPUKIAJHBIX 3ada4 IUTAHETHOM

¢buznku;

- BUJETH B 33j7a4axX (pU3UIeCcKoe COJepIKaHUE;
- JIeNiaTh YHCJICHHBIE OLIEHKH 110 TIOPSAIKY BETUIHHBL;
- a0cTparupoBaThCsi OT HECYIIECTBEHHOTO MPH MOJACIUPOBAHUYU PEANbHBIX (DM3MUECKUX CUTYyaIlui B

TUTAHETHON (pU3UKE;

BJIAJIETh:

ACJIaTh Ka4YCCTBCHHBIC BLIBOABI IIPU MCPEXOAC K MPCACIbHBIM YCIIOBUAM B U3y4aCMbIX npo6neMax.

paboThI C COBpEeMEHHOM HayYHOH JTUTEpaTypo MoJ] TaHHOMY BOIIPOCY;
KYJIBTypO/ TIOCTAHOBKH U MOJICJIMPOBAHUS 3a1a4 IUIAHETHON (hU3HKH;
MIPAKTUKOW MCCIIEIOBAaHMS U PELICHUs 3a1a4 (PU3HUKH [IJIaHET;

- HaBbIKaMH TCOPETHUYCCKOI'O aHalin3a pPCaJIbHBIX 3aAad B Pa3IMYHBbIX 0071aCTAX KOCMHYECKOTO

MIPOCTPAHCTBA.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 CaolicTBa IUTaHET U UX aTMocdep. 2 4
bapomerpuueckass  Qopmyna;  mkana
2 BBICOT; KpPUTEpPHHl BEepXHEW TpaHHULIbI 3 6
arMocdepsl.




3 VYpaBHeHHe  TemIOBOro  OanaHca B 3 6
OJHOMEPHOM NPUOIMKECHHH.
VpaBuenue Illpenunrepa. KsanToBBIE

4 yucna  ansd H-momoOHBIX — aTOMOB. 3 6
OnTuyeckue mepexonbl B aroMax;
npasuiia oToopa.

5 MonexyssipHast CIIEKTPOCKOIIHA. 3 6

6 [Iponyckanue armMochepbl npu ) 4
MOJIEKYJIIPHOM ITOIJIOIIEHUH CBETA.

7 Kontyp CIIEKTPAJIBHBIX JUHUAN 3 6
MOJIEKYJISIPHOI'O TIOIVIOIIEHUSI.

] CriexTpockonnieckue METO/IbI 3 6
W3MEPEHUs TEMIIEPATYPbl aTMOC(EPHI.

9 Criexktpockonus u horoxumus 3 6
arMoc¢epsl Berepsr.

10 Criektpockomnust u horoxumus 3 6
armMocgepsl Mapca.
XuMHUsi W CHEKTpOCKomusi armocdep

1 IUTAHET-TUTaHTOB, HEKOTOPbIX ux ) 4
cnytHukoB ¥ Ilmytona.  Ilomckm
arMocgep y SK30IUIaHET.

Nroro yacos 30 60

[loaroroska k sK3aMeHy 0 gac.

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

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. CpoiicTBa Tu1aHeT U UX atMocdep.

OOmme cBoiicTBa maHeT u ux armochep. CHyTHUKHM TutaHeT, oOnajgaroniue arMocdepoit. THrmbl
TUTAHETHBIX aTMOC(ep M0 XMMUIECKOMY COCTaBy. CBSI3b C POUCXOXKICHUEM IUIAHET.

2. Bapometpuueckas popmysia; mKaia BEICOT; KDUTEPHUI BEpXHEH rpaHUIbl aTMOC(hEPHI.

BoeiBog 1 3HaueHWe OapoMeTpUYECKOH (QOPMYIbI; TOHSATHE IIKAIBI BBICOT; KPUTEpUN BepXHEU
rpanuibl armochepsl. TypOynentHas u monekynapHast auddysun. [loteps mianeroit atmochepHOro
BeliecTpa (escape).

3. YpaBHeHHE TEIIOBOTO OajaHca B OAHOMEPHOM MPUOIKECHHH.

VYpaBHEeHHE TEIUIOBOrO OajaHca s arMocdepbl B OMHOMEPHOM mpuOImwkeHud. Ero perienue s
TepMOoChEepHI.

4. Ypasuenue lllpequnarepa. Ksantossie yncna s H-momgo0HBIX atoMoB. OniTruyecKkue mepexoinl B
aroMax; rpaswmiia oToopa.

MonekynsipHasi CEKTpocKonusl. Pa3nuuHble BUAbl BHYTPEHHEH SHEPIMU MOJIEKYN. ODJIEKTPOHHBIE,
KoJieOaTenbHbIE U BpalareabHble nepexonsl. [IpumMeps! criekTpos.

5. MonekynsipHasi CIEKTPOCKOIHUA.




[Iponyckanue armocdepsl HpU MOJEKYISIPHOM TMOMIOUICHHH CBeTa. VHTEHCHMBHOCTH JIMHUM.
Koaddurmentsr OitHmTeitna. [lormomenne MoNeKyiabl B BBLICICHHON JIMHUM. OKBHUBAJICHTHAs
mupuHa. Kpusas pocra.

6. Ilponyckanue arMocepsl TPy MOJIEKYJISIPHOM MOIJIOLICHUHN CBETA.

[Mponyckanue armocdepsl TpU MOJNEKYISPHOM TIOTJIONICHHH CBeTa. VIHTEHCHUBHOCTh JIMHUH.
Koaddummentsr DitHmreliHa. [lommomenne MojeKynbl B BBIICICHHOW JIMHWUW. OKBUBaJCHTHAs
mupuHa. Kpusas pocra.

7. KoHTyp clieKTpaabHbIX IMHUN MOJIEKYJISIPHOIO HMOIVIOLIEHHUS.

KoHTyp cHeKkTpaJibHBIX JIMHUH MOJICKYJSPHOTO TOTIONICHU. MeXaHW3Mbl YIIMPCHUS JHHUH.
Crexrpockormueckast 6aza HITRAN. Ceuenue mornomieHus.

8. CHeKTpOCKONMMYECKHE METOIBI H3MEPEHUS TEMIIEPATYPbl aTMOC(EPHI.

OCHOBBI CIIEKTPOCKONMYECKUX METOAOB H3MepeHusi Temmeparypel atmochepsr B UK u YO
Jana3oHax crexkTpa. MeTobl U UCII0Ib3yeMble HHCTPYMEHTHI.

9. Cniexrpockomnus ¥ GpoToxumusi armocdepsl Benepsl.

Crexrpockomnus u Gotoxumusi armochepsl Benepsl. O6umii cnekrp Benepsl B YO, Bugumom nu UK
nuana3oHax. CHekTpasipHble OKHa INpo3padHocTd arMocdepsl. Hounoe cBeuenme. VccnenoBaHus
coaepxxkanust H20, SO2 u O3.

10. Cnexrpockonus u ¢poroxumus armocdepsl Mapca.

Cnextpockonust 1 QoTtoxumus armocdepsl Mapca. Crnexktp Mapca B auana3oHe OTpPakKeHHOTO
COJIHEYHOTO M3JTyYeHHsI M B TEIUIOBOM Anana3oHe. LIuKiibl yriekuciaoro raza u Bogsl Ha Mapce. O30H
U IIOMCKU MeTaHa Ha Mapce.

11. Xumus 1 cnekTpockonus arMocdep IIaHeT-TUTaHTOB, HEKOTOPBIX MX CIyTHUKOB U [lnyToHa.
[Toucku atmocep y 3K30IUTaHET.

XUMHUYECKMH ~ COCTaB M MCCIICIOBAHUS  CIIEKTPOCKOINMYECKMMM  METOIaMH  armocgep
IUTAHET-TUTaHTOB, HEKOTOPBIX MX CIyTHUKOB (Ha mpumepe Mo, Turana, Tpurona) u IlnyToHa, xak
MPEACTaBUTEINS MaJIbIX TUIaHET. MeTO/bl M BO3MOJKHOCTH ITOUCKA aTMOC(Ep Y 3K30IUIaHET.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

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

OcHoBHas JuTeparypa

1. Teopernueckue ocHOBEI atMochepHoit onrtuku [Texct] / FO. M. Tumodees, A. B. Bacubes -
CI16.Hayka,2003

Y.L. Yung, W.B. DeMore. “Photochemistry of planetary atmospheres”. Oxford University Press, USA.
1998.
Sanchez-Lavega A. “An introduction to planetary atmospheres”. CRC Press, USA. 2011.

JomnonHutensHas auTeparypa



Mopo3s B.U. «Metons! uianeTHo# actpodusnkmy». [11aBa 1.
3yeB B.E., Makymkun 10.C., [Tonomapes F0.H. «CoBpemeHnnble npobieMbl aTMOC(HEPHOH ONTUKIY. -
Crexrpockomnust arMmocdeps! (Tom 3) — 1987r.

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

https://hitran.org/ (cekrpockonmyeckas 6aza HITRAN)

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pPCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTesbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajeHHUss MaTepraIoM CIIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



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

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: J.A. bensies, kana. ¢pu3.-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 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

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

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnoocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPU PEIICHUN HOBBIX 3a]a4, MPUMEHSsS 3HAHWUS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

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

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAYeCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare usyueHus 1ucuuIuinHbl «DOTOXUMUS M CIIEKTPOCKONHUS IJIAHETHBIX aTMocdep» 00ydaronuics

JIOJDKEH

3HAThb:

- OCHOBBI ()M3MKH U XUMHH IUTAHETHBIX aTMocdep;
- OCHOBBI aTMOC(EPHOI ONTUKH U CIIEKTPOCKOIIHY;

- OCHOBBI MOJIEKYJIIPHOM (PU3UKHY;

- OCHOBHBIC THUIIBI OIITUYCCKHUX U CIHCKTPOMCTPUUCCKUX MHCTPYMCHTOB JIA UCCIICAOBAHUA aTMOC(bep

TIJIaAHCT.

yMeThb:




- TOJb30BAThCS 3HAHUSMH Ul PEUICHUS (yHIAMEHTAIBHBIX W TPHUKIAJAHBIX 3a/ad TUIAHETHOMN

¢buznku;

- BHJETH B 3a/1a4aX (PU3HYECKOE COCPIKAHHUE;

- JIeTIaTh YNCIICHHBIE OLICHKH I10 MOPS/KY BEJINYNHBI,

- abcTparupoBaThCsi OT HECYIIECTBEHHOTO MPU MOJCIMPOBAHUY PEATbHBIX (PU3MYECKUX CUTyaluil B

TUTAHETHOW (pU3UKE;

- JleNaTh Ka4eCTBEHHBIC BBIBOJIBI IIPH MEPEX0/IE K MPEACITbHBIM yCIOBUAM B U3y4aeMbIX IPOOIIeMax.
BJIA/IETh:

paboThI C COBpEMEHHOM HayYHOH JTUTEpaTypo MoJ] TaHHOMY BOIIPOCY;

KYJIBTypO/ TIOCTAHOBKH U MOJICJIMPOBAHUS 3a1a4 IUIAHETHON (DU3HKH;

MIPAKTUKOW MCCIIEIOBAHMS U PELICHNUs 3a1a4 (PU3HUKH IIJIaHET;

- HaBbIKAMH TEOPETHYECKOTO aHaJIM3a peajbHbIX 3a7a4 B PA3IMYHBIX 00JAacTIX KOCMHYECKOIO
MIPOCTPAHCTBA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HaJaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUICHHON TEME.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. CpoiicTBa mianetr u ux armocgep. CryTHUKH MJ1aHeT, oOnagaromue arMmocgepoil. TUIbI MIaHeTHRIX
armocdep 1o xumuuecKkoMy coctany. CBsi3b ¢ IPOUCXOKICHUEM TUIAHET.

2. bapomerpuueckas ¢opmyna; IIKama BBICOT; KpPUTEPUH BEpXHEW TpaHUIBI aTMOCQEpHI.
TypOynentnas u monekyisipHas nudysun. Iloreps mianeToit armocdepHoro BemecTsa (escape).

3. YpaBHeHHe TEIOBOro Oananca B OAHOMEPHOM npubmmkennd. Ero pemenue amnst repmocdepsl.

4. Vpasuenue Ulpenunrepa. KpantoBele uncna st H-mogoOHBIX aroMoB. OnTHYECKHE MEPEXO/bl B
aromax; npaBuwia oroopa. Kondurypauns MHOT031€KTpOHHBIX aTomoB; TepMmbl. llpuxmun Ilaymn.
[IpaBuna orbopa npu nepexogax U METacTa0MILHBIC COCTOSHUSI.

5. MonekymnsipHass crnekTpockonusi. Pa3znuuHbie BHUIIbI BHYTPEHHEM SHEPTHUU MOJEKYNI. DJEKTPOHHBIE,
KoJieOaTenbHbIE U BpalareabHble nepexonsl. [IpuMeps! criekTpos.

6. Ilpomyckanue armocepbl MPH MOJEKYISIPHOM TIOIIONICHWH cBeTa. VHTEHCHMBHOCTh IJIMHHH.
Koadpdummentsr Oiinmreitna. llormomenne MOJEKynbl B BBIJICICHHONW JIMHUW. OKBHBAJICHTHAS
mupuHa. Kpusas pocra.

7. KoHTyp CHEKTpasIbHBIX JIMHUN MOJIEKYJIIPHOTO TOIIOMICHHU. MeXaHU3Mbl YUIUPEHUs JHUHUH.
Crexrpockormueckast 6aza HITRAN. Ceuenue mornomieHus.

8. CnexTpockonuieckre MeToabl u3MepeHus Temmeparypsl armochepst B UK u Y@ amanazonax
CIIEKTpa.

9. Cnexrpockonus u Gotoxumusi armocheps! Beneprsl. O0mmuit ciektp Benepst B YO, Buaumom u UK
nuana3oHax. CIieKTpanbHble OKHa Ipo3padyHocTH atMmocdepsl. Hounoe cBeuenue. VccnemoBaHus
coaepxxkanust H20, SO2 u O3.

10. Cnekrpockorusi U (oroxumusi armocdepbl Mapca. Cniekrp Mapca B auana3oHe OTPaK€HHOTO
COJIHEYHOTO M3JIyYeHHsI M B TEIUIOBOM Auarna3oHe. LIukibl yrekucnoro ra3a u Boasl Ha Mapce. O30H u
IIOMCKHM MeTaHa Ha Mapce.

11. XuMus u CHEeKTpOCKOmMs aTMocdep IUIAHET-TUTAaHTOB, HEKOTOphIX uXx ciyTHHkoB (Mo, Turas,
Tputon) u Ilnyrona. Iloncku arMmocdep y SK30IIaHET.

[Tpumepsl OuseToB uist mpoBeaeHus AndHepeHInPOBaHHOTO 3a4eTa:
buier Nel:
1. Cpoiicta tuanet 1 ux armocgep. ClyTHUKHY TUIaHET, oOnagatomue arMocepoil.

2. KOHTyp CIICKTPAJIbHBIX JIMHAN MOJICKYJIAPHOI'O MOMIOIICHU. MexaHU3MBI YHIMPCHUA JIMHUHN.

Buier No2:



1. bBapomerpuyeckass ¢opmyna; ImKaga BBICOT; KPUTEPUH BEpXHEW TpaHUIBI aTMOCQEPHI.
TypOynentHas u MonekyisipHas 1upQy3uu.

2. Cnekrpockonus U Gotoxumusi armochepsl Benepol

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO M TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Omenka ommMyHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE NPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHUAMN.
Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSTh IOJY4YCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIbTAThI.
OtmeHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynOBIETBOPUTEIbHO 3 Oama - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABISAETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJIbIIeH YacTH
OCHOBHOTO COJCpKaHUsI y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHnpoBaHHBIA 3au€T NPOBOAUTCS B YCTHOH Qopme mno Oumneram. B kaxmom Ouiere
NPEACTaBICHO JBa TEOpeTHYecKux Bompoca. [lpu mpoBemeHum 3adera  oOydaromemycs
npenocrasisierca 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



