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AHHOTANMA

Hacrosimuit kypc Jieknnii — KOMOUHAINS CIIEKTPOMETPHUYECKOTO U (POTOXMMUYECKOTO METOJIOB UCCIIEOBAHUS
XUMHYECKOTO cocTaBa arMocdep rianet. CHEKTPOCKOIHS SBISETCS OCHOBHBIM HHCTPYMEHTOM JIS U3YUCHUS
arMoc¢ep IUIaHeT JUCTAHIIMOHHBIMH METOJaMH: Ha3eMHBbIE aCTPOHOMHYECKHE HaOIoIeHus, OpOUTAIbHBIC
oOcepBaropun, MeXIUIaHETHbIE cTaHIMU. C APyroil CTOPOHBI, ()OTOXUMUS CUMUTACTCS HAUOOJIee MOIIHBIM
METOJIOM TEOPETHYECKOTO aHalIu3a M MHTEPHPETAlUU IKCHEPUMEHTAIBHBIX CHEKTPOMETPHUECKUX TaHHBIX.
JlaHHBII KypCc OCHOBaH Ha aKTYaJlbHBIX JAHHBIX, [TOJIYYECHHBIX U3 HEJaBHUX KOCMUYECKUX SKCIIEPUMEHTOB, a
TaK)Ke Ha COBPEMEHHBIX MOJIENISIX TUIAHETHBIX aTMocdep, OImyOIMKOBaHHBIX BEAYIIMMU MUPOBBIMU YYCHBIMHU.
Kypc comepxkutr 11 Tem, oxBarplBalomux wMarepuanl o (yHIaMEHTaJbHBIX 3HAHWSIX OTHOCHTEIEHO
arMOoCc(epHON XMMHU M CIIEKTPOCKONHH, a Takke 00 arMocdepax pa3iuyHbIX TUIAHET W DK30IUIAHET MO
OTIEITLHOCTH.

1. leau u 3apa4u

eap AUCUMNIMHBI

- (opMHUpOBaHHE y CTYIACHTOB IMpPO(ECCHOHANBHBIX KOMIETCHLMH, CBS3aHHBIX C HCIOJIb30BAaHUEM
COBPEMEHHBIX TEOPETHICCKUX M HKCIIEPUMEHTATIBHBIX KOHLIEIIIMK B 00JACTH CIIEKTPOCKOIINU i XUMUHU
arMoc(epsbl;

- pa3BUTHE YMCHUIi, OCHOBAaHHBIX Ha IIOJYYCHHBIX 3HAHUSX, MO3BOJIIOIIMX HA TBOPYECKOM YpPOBHE
CO3/1aBaTh M MPUMEHSTh METOABI JUIsl HCCIICAOBAHNUS IIAHETHBIX atMocdep;

- TOJIyYeHHE CTYICHTAaMH HaBBIKOB CAMOCTOSATEIBHON HMCCIIE0BAaTENBCKOM pabOThl, IpeAIoaralonei
n3y4yeHue cnenn(puueckux alropuTMOB, HHCTPYMEHTOB U CPE/ICTB,;

- IOJYYCHHUEC MPAKTUYCCKHUX HABBIKOB HCIIOJB30BaHHSA HOAHHBIX COBPEMCHHBIX KOCMHUYCCKUX
OKCIICPUMCHTOB I pCHICHUS 3a/1a4.

33]13‘[1/[ JAUCHUIIINHBI

- Toiy4yeHue 0a30BBIX 3HAHWUH, HEOOXOAMMBIX CTYIEHTY IUIsl MIPOBEACHUS HAYYHBIX HCCIEIOBAHUN B
pamMKax cBOel MarucTepckod paboThl.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAayYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 007acTH
(hoTOHMKH U ONTOMH(POPMATHKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHANTBEHON e TeTbHOCTH, CIIOCOOSH
Ha Hay4YHOM s3bIKe (hOpMyIIHpOBaTh
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

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

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




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-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS JUCIIUIUTHHBI 00y4YaronIuecs JOKHBI

3HATb.

OCHOBBI MOJICKYJIAPHON (PU3UKU;

OCHOBBI (DM3MKU ¥ XMMHUH TUTAHETHBIX aTMocdep;
OCHOBBI aTMOC(EPHOI ONTHUKU U CHIEKTPOCKOIIHH;

- OCHOBHBIC TUIIBI ONITUYCCKUX U COCKTPOMETPHUICCKUX MHCTPYMCHTOB JJId MUCCICAOBAHUA aTMOC(bep

IIIaHCT.

YMETB:

- IMOJIb30BATbCA 3HAHUAMH IJIsI PCHICHUSA (bYHZ[aMeHTaHBHBIX U TMPUKIIAAHBIX 3aaa4d IUTAaHETHOM

¢buzuky;

- BHJETH B 3a/1a4ax (pU3NUECKOE COAEPKaAHMUE;
- JIeNIaTh YHCJIEHHBIC OLIEHKH 110 TOPAKY BEINUNHBL;
- abcTparupoBaThCsl OT HECYIIECTBEHHOIO MPU MOJCIUPOBAHUH PEATbHBIX (PU3NYECKUX CUTYyaIlMi B

IJIAaHETHOH (hU3HKE;

BJIAJIETD:

ACJIaTh KaYC€CTBCHHBIC BBIBOABI IIPU NIEPEXOAC K MPEACIbHBIM YCJIOBUAM B U3y4aCMbIX HpO6JICMaX.

paboThI ¢ COBPEMEHHOI HAayYHO! TUTepaTypoi Mojl JAaHHOMY BOTIPOCY;
KYJBTYpOI MOCTAHOBKU M MOJICJIMPOBAHUS 3a/1a4 TUIAHETHON (PHU3HUKHY;
NPAKTUKON MCCIIEAO0BAaHUS U PELICHUS 3a1a4 (PU3NKH MJIaHET;

- HaBbIKaAMU TCOPCTHUYCCKOTO aHaJIM3a pPCaJIbHBIX 3ada4 B PAa3JIMYHBIX 00J1aCTIX KOCMHYCCKOTO

MIPOCTPAHCTBA.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CpoiicTBa TIaHEeT U UX arMocdep. 2 4




bapomerprueckas  Qopmyna;  mkama

2 BBICOT; KPHUTEpUIl BEpXHEH TIpaHULBI 3 6
arMocQepsl.

3 VYpaBHeHue  TemyoBoro  OanaHca B 3 6
OJTHOMEPHOM TPUOJIVKCHHH.
VYpaBuenue Illpenunrepa. Ksanrosbie

4 gyucna ang  H-momoOHBIX — aToMOB. 3 6
Onrtuueckne mepexomsl B aToMax;
mpasuiia oToopa.

5 MonekynspHas CIEKTPOCKOIHS. 3 6

6 [Iponyckanue armMocepbl npu ) 4
MOJIEKYJISIPHOM IOIVIOIIEHUH CBETA.

7 Kontyp CIIEKTPAJIbHBIX JMHUH 3 6
MOJIEKYJISIPHOTO TIOIJIOIICHUSI.

] CrieKTpoCKOIIM4ecKHe METO/IbI 3 6
U3MEpEeHUs TEMIepaTypbl aTMOC(EPHI.

9 Criektpockomnust u horoxumus 3 6
armMoc¢epsl Berepsr.

10 CriexTpockonus u (horoxumus 3 6
arMocgepsl Mapca.
XuMus ¥ crekTpockomus armocdep

|| |TVIaHeT-TUraHToB, HEKOTOPBIX ux ) 4
cuytHukoB  u  Ilmyrona.  Iloucku
arMocgep y SK30IUIaHeT.

Hroro yacos 30 60

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. CroiicTBa maHeT U ux atmocdep.

OObume cpoiicTBa miuaHeT U ux armocdep. CyTHUKH IUIaHET, oOnagaromue arMocdepoil. Tumsl
IUTAHETHBIX aTMOC(ep 10 XMMUYECKOMY cOCTaBy. CBSI3b C IPOUCXOXK/ICHUEM ILIAHET.

2. BapomeTpudeckas popMysia; IKaia BEICOT; KpUTEPHUI BepXHEH rpaHUIbl aTMOC(hEPHI.

BeiBon u 3HaueHue OapomeTpudeckoll (GOpMyYIbI; TOHSATHE LKAl BBICOT; KPHTEPUIl BepXHEH
rpanuipl armochepsl. TypOynentHas u monexyisipHast auddy3un. [Toreps ruaneToit arMmochepHoro
BelecTna (escape).

3. ypaBHCHI/IG TEIIOBOro OajaHca B OJHOMCPHOM HpI/I6J'II/I)KeHI/II/I.

VYpaBHeHHe TeruioBoro Oananca s arMocdepbl B OJHOMEpPHOM mNpuOImKkeHnd. Ero pemenue s
TepMochepsl.

4. Ypasuenue lpeaunarepa. KpantoBeie uncna ams H-mogoOHpIx aroMoB. ONTHYECKHE MTEPEXOJIBI B
aroMax; rpasuia oToopa.

MornekynsipHasi CHEKTPOCKONUs. Pa3nnyHble BUABI BHYTPEHHEH PHEPrud MOJEKYJ. DJIEKTPOHHBIE,
KosebaTenbHble U BpallaTeilbHble epexosl. [Ipumeps! ciekTpos.

5. MonekynsipHasi CIEKTPOCKOIIHUS.




[Iponyckanue armocdepsl HpU MOJNEKYISIPHOM MOIIOUICHHH CBeTa. VIHTEHCHMBHOCTH JIMHHH.
Koaddummentsr DitHmTeiina. [lormomenne MoNeKynbl B BBIICJICHHOW JIMHUHM. ODKBUBAJICHTHAS
mupuHa. Kpusas pocra.

6. Ilponyckanue arMochepsl TPy MOJIEKYJISIPHOM MOIJIOLICHUHN CBETA.

[Iponyckanue armocdepsl TpU MOJNCKYISIPHOM TOIIONICHUM CBeTa. VIHTEHCHMBHOCTh JIMHHH.
Koaddurmmentsr DitHmrelina. [lomionienne MoneKynbl B BBIICICHHOW JHUHUU. OKBUBAJICHTHAS
mupuHa. Kpusas pocra.

7. KoHTyp clieKTpaabHbIX IMHUN MOJIEKYJISPHOIO HOIIOLIEHHUS.

KoHTyp cHeKkTpallbHBIX JIMHUA MOJIEKYISIPHOTO TIOIJIOMICHUS. MeXaHU3Mbl YIMUPEHUS JIWHUM.
Crexrpockormmueckast 6aza HITRAN. Ceuenue mornomieHus.

8. CHeKTpOCKONMMYECKHE METOIBI U3MEPEHUS TEMIIEPATYPBl aTMOCQEPHI.

OCHOBBI CIIEKTPOCKONIMYECKUX METOAOB HU3MepeHus temmeparypsl armocgepsl B MUK u YO
JMana3oHax crexkTpa. MeTobl U UCII0Ib3yeMble HHCTPYMEHTHI.

9. Cniexrpockomnus 1 GpoToxumusi armocdepsl Benepsl.

Crexrpockomnus U poroxumus armocdepsl Benepsr. O0mmii criektp Benepsr B YO, Bunumom u UK
nuana3oHax. CHekTpaipHble OKHa INpo3padHocTu arMmocdepsl. Hounoe cBeuenue. VccnenoBaHus
conepxkanus H20, SO2 u O3.

10. Cnexrpockonus u ¢poroxumus armocdepsl Mapca.

Cnextpockonust 1 ¢oTtoxumus armocdepsl Mapca. Crnexktp Mapca B auana3oHe OTpPakKeHHOTO
COJJHEYHOTO M3JTyYeHHsI U B TEIIOBOM Auana3oHe. Llukiel yriekucnoro raza u Boasl Ha Mapce. O30H
U IIOMCKU MeTaHa Ha Mapce.

11. Xumusa U cneKTpockonus arMocep IIaHeT-TUTaHTOB, HEKOTOPBIX MX CIyTHUKOB U [limyToHa.
[Toucku atmocdep y 3K30IUTaHET.

XUMHUYECKMH  COCTaB M HCCIENOBAaHUS  CIEKTPOCKONMMYECKHMMH  METOoJaMu  aTMocdep
IUTAHET-TUTaHTOB, HEKOTOPBIX MX CHyTHHKOB (Ha mpumepe WMo, Turana, Tpurona) u Ilnytona, xak
MPEACTaBUTEINS MaJIbIX TUIaHET. MeTObI M BO3MOJKHOCTH ITOUCKA aTMOC(Ep Y 3K30IUIaHET.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb 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., Makymkusn 0.C., [Tonomapes F0.H. «CoBpemenHbie npoOiiembl arMochepHOil onTukm» //
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, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
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 Yy4eOHOro Marepuana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEIbHOTO U3yUCHUS;

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

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepUaIoOM CITY)KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TeMaM
JUCIUTIIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTeIio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



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: 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 cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
(oTOHMKH ¥ ONITOMH(POPMATHKI

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

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

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBAThH W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

IIK-1.2 CnocobeH BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIIINHBI «DoTOXUMHS U CIICKTPOCKOIIUS TIJIIAaHCTHBIX aTMOC(I)ep)) 06yqa}OH1HﬁCH

JOJIKCH:

3HATb:

- OCHOBBI (PM3UKH U XMMHH TUIAHETHBIX arMocdep;
- OCHOBBI aTMOC(EPHOI ONTHKH U CTIEKTPOCKOIHNHY;

- OCHOBBI MOJICKYJISIPHOH (PHU3HKHY;

- OCHOBHBIC TUIIBI ONITUYCCKUX U COCKTPOMETPHUUCCKUX MHCTPYMCHTOB JJId MUCCICAOBAHUA aTMOC(bep

IIIaHCT.

yMeTh:




- TIOJB30BAaThCS 3HAHUSAMH Ui pelieHus (pyHIaMEHTaNbHBIX M TNPHKIAJHBIX 3a1ad IUTaHETHOM

¢buznku;

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

- JIeTIaTh YNCIICHHBIE OLICHKH I10 MOPS/KY BEJINYNHBI,

- abcTparupoBaThCsi OT HECYIIECTBEHHOTO MPU MOJCIUPOBAHUH PEaTbHBIX (PU3NYECKUX CHUTYalllid 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 aHajJIM3a peajbHbIX 3a7a4 B Pa3JIMYHBIX 00JACTIX KOCMHYECKOTO
MIPOCTPAHCTBA.

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

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBHIM OMpPOC 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. CpoiicTa raneT u ux armocdep. CyTHUKM TUIaHeT, oOnagatomuye arMocepoil. TUIbI mIaHeTHBIX
armocdep 1o xumuuecKkoMy coctany. CBsi3b ¢ IPOUCXOKICHUEM TUIAHET.

2. bapomerpuueckas ¢opmyna; ImKama BBICOT; KPUTEPUH BEpXHEW TpaHUIBI aTrMoCQephl.
TypOynentnas u monekyisipHas nudysun. Iloreps mianeToit armocdepHoro BemecTsa (escape).

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

4. VYpasuenue llpenunrepa. KBantoBeie uncna ains H-momoOHbIx atomoB. OnTudecKkue Mepexoibl B
aromax; npaBuwia otoopa. Kondurypauus MHOro3neKTpoHHbIX aTomoB; TepMmbl. llpuxnun Ilaymm.
[IpaBuna orbopa npu nepexogax U METacTa0MILHBIC COCTOSHUSI.

5. MonekynsipHasi cieKTpockonusi. Paznuunbeie BUAB BHYTPEHHEW JHEPTHH MOJIEKYN. JJNEKTPOHHBIE,
KoJieOaTenbHbIE U BpalareabHble nepexonsl. [IpuMeps! criekTpos.

6. Ilpomyckanue armocepbl MPH MOJEKYISIPHOM TIOIIONICHWH cBeTa. VHTEHCHMBHOCTh IJIMHHH.
Koadpdummentsr Oiinmreitna. llormomeHne MONEKYNbl B BBIICICHHON JWHUH. OKBUBaJCHTHAs
mupuHa. Kpusas pocra.

7. KoHTyp CHEKTpasJbHBIX JHWHUN MOJIEKYJISPHOTO TMOINOIIeHH. MeXaHU3MBbl YIIUPEHUs JUHUM.
Crexrpockormueckast 6aza HITRAN. Ceuenue mornomieHus.

8. CnhexTpockonmuuecKkre MeTonbl u3MepeHus Temmeparypsl armocdepsl B UK u YO nuanasonax
CIIEKTpa.

9. Cnekrpockonus u poroxumus armocdepsl Beneprr. O6muii cexrp Benepsr B YO, sunumom n UK
nuana3oHax. CrieKTpanbHble OKHa Ipo3padyHocTH arMmocdepsl. Hounoe ceuenme. MccnenoBaHus
conepxkanus H20, SO2 u O3.

10. Cnekrpockomnusi U ¢doroxumus atmMocdepsl Mapca. Criektp Mapca B JuanazoHe OTPa)KEHHOTO
COJJHEYHOTO M3JTyYeHHsI U B TEIIOBOM Auana3one. Llukiel yriekucnoro raza u Boasl Ha Mapce. O30H u
IIOMCKHM MeTaHa Ha Mapce.

11. XuMus u crexkTpockonus arMocdep MIaHeT-TMraHTOB, HEKOTOpbIX uXx cmyTHHkoB (Mo, Turan,
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 criekTpaibHBIX JTUHUHA MOJIEKYJISIPHOTO MOTIONEH!s. MeXaHU3Mbl YIIUPEHUS JTUHUH.

Buier No2:



1. bBapomerpuyeckass ¢opmyna; IIKajga BBICOT; KPUTEPHUH BEpXHEH TpaHUIBI aTrMoCQephl.
TypOynentHas u MonekyisipHas 1upQy3uu.

2. Cnekrpockonus U Gotoxumusi armochepsl Benepol

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NIACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TIPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHUAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHe 3HAHUS y4eOHOW MpPOrpaMMbl TUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTUKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIbTAThI.
OmeHka Xopoio 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAHHs Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OmueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO MPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJbHEWUIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIYCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX HOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COAepXaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHunpoBaHHBIA 3a4eT MPOBOOUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Ouiete
NPEACTaBICHO JBa TeopeTHueckux Bompoca. Ilpm mpoBeneHunm 3adera  oOydaromieMmycs
npenocrasisierca 30 MUHYT Ha moArotoBky. Ompoc oOydaromierocsi He JOJDKEH NPEeBBIAaTh OAHOTO
aCTPOHOMMYECKOTO Yaca.



