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1. Ilean ocBOEHHSI AU CIMIIIMHBI

Henp muctumanabl «KocMuueckass METEOpoIorus» — MOATOTOBKa OaKajJaBpOB, BIIAJCIOIINX
3HaHUSIMH B 00BEMe, HEOOXOIUMOM Uil TOHUMAaHHMS OCHOBHBIX MPHHLUIIOB MOJYYECHUS U
IIPAKTUYECKOI0 HMCIOJb30BaHUS JAHHBIX JUCTAaHLMOHHOIO 30HAMPOBAaHMS 3€MIIM U3 KOCMOca B
aHaJM3€ COCTOSHHS aTMOCQEpHI, IMOACTHIIAIONICH 3eMHON IOBEPXHOCTH, NPHUPOTHOW Cpenbl U
IIOTOJIHBIX YCJIOBHIA.

OcHoBHblE 3a7auu AUCUUIUIMHBL «KocMuYeckass METeopoJIOTHsS» CBsi3aHA C OCBOEHUEM
CTyJIEHTaMH:

— TEOPETUYECKUX OCHOB M  METOJMYECKUX NPUHLUIIOB  IMOJIydyeHHus, o00paboTKH,
MHTEPIPETAIMA M MPAKTUYECKOTO HCIIOJIb30BAaHUA MH(POPMALUU METEOPOJOTHYECKHX CITYTHUKOB
3emin;

— IIPaKTUYECKHUX HaBBIKOB IIOJTY4EHHS, 00paboTKu u MHTEPIPETALNHT
TUIPOMETE0POJIOTHUECKON CITYTHUKOBOM MH(OpMaLUy pa3IMyHOro BUJA.

JlucuuninyHa npenojaeTcsl Ha aHTJIMMCKOM SI3BIKE.

2.Mecto qucuuminnbl B crpykrype OITOIT

Juctummaa «KocMmudeckass MeTeoposiorus» i HarpasieHus moarotoBku 05.03.05 —
[Ipuknagnass rumpomereoposioruss 1o mnpoduwto noarotoBku «llomsipHas mereoponorus u
KITMMATOJIOTHST» OTHOCHTCS K JTUCITMIUIMHAM BapHATUBHOM YacTH 00pa30BaTeILHON MTPOTPaAMMBI.

JI1st OCBOCHMSI TAaHHOW JUCITUTIITNHBI, 00YJIarOIINECs JOJDKHBI OCBOUTD Pa3/ieibl TUCIUATIINH:
«Marematuka», «®Puszuka», «HMHbopmartnka», «BeraucnurenbHas wmaTematukay, «Teopus
BEpPOSITHOCTH U MaTemaThueckas cratuctuka», «['‘eodusukayn, «MexaHUKa KXUIAKOCTH M Ta3ay,
«/luHamuueckas MeTeopoJioTus», «ATMoOcpepHOe dIIEKTpUUecTBO», «Du3nuka arMocdepby,
«MeToapl M CpeACTBA THIAPOMETEOPOJIOTHUECKUX H3MepeHui», «Knumaronorus», «MeTtposorus,
CTaHIapTU3alus W  cepTUHUKAusi HUHPOPMALUOHHO-U3MEPUTEIBHBIX  METEOPOJOTHYECKUX
cucrem», «MeToabl 30HAMPOBAHMS OKpYyKawmehd cpeab», «CHHONTHYECKAass METEOpPOJIOTHSD.
Kpome storo, obyvaromuecs AOKHBI MPOUTH y4eOHYIO MPAKTHKY MO TMOJTYYEHHIO NEPBUYHBIX
YMEHHH 1 HaBBIKOB HAY4YHO-UCCIIEJOBATENLCKOM JIEATEIbHOCTH.

Hucuunnuna «KocMuyeckass METeOpoiorus» sIBIgeTcs 6a30BOM JUIsl OCBOSHUS JAUCLUIUIMH
«MeTeoposiornueckoe odecrieyeHre HapoJHOro XO3sHUCTBa», «Mereoposoruueckoe obecredeHue
1oy€roBy, «CIyTHUKOBBIA NUArHo3 oOJauyHbIX cUCTeM», «CIyTHUKOBBIA aHaIN3 KOHBEKTHBHOU
00Ja4uHOCTHY.

3HaHuUs, MOJIyYEHHBIE B pe3yJIbTaTe U3yUeHUs TUCHUILINHBI «KocMudeckas METeopoIorusy,
MOTYT OBITh HCHOJB30BaHbl B MPEIJUIIIOMHON MpPaKTUKE W TMPU TMOATOTOBKE BBIMTYCKHOU
KBaTM(UKAITMOHHONW pabOThI OaKaiaBpa.

3. Komnerenuuu odyuaouierocsi, popmMupyemMbie B pe3yibTaTe 0CBOCHHUS THCIUIIITUHBI

Hpouecc HU3YUYCHU NUCHUILJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOIIUX KOMHCTGHHHﬁ:

Kon Komnerenuus
KOMIIeTeHIIUH
OK-3 Cnoco6HOCTh K 3(h(h)eKTUBHOM KOMMYHHUKAIIMU B YCTHON M MMCbMEHHOMN
(dopmax, B TOM YHCIIe HA MHOCTPAHHOM SI3bIKE
OIIK-1 CnocoOHOCTh MpeACTaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE

3HAaHUN OCHOBHBIX HOHO)KCHHﬁ, 3aKOHOB W MCETOJOB CCTCCTBCHHBIX HAYK,
(I)I/I3I/IKI/I 1 MaTCMAaTHUKU.

OIIK-3 CriocoOHOCTh aHAMM3UPOBATH U UHTEPIIPETUPOBATH TAHHBIC HATYPHBIX H
71a00PATOPHBIX HAOIIOICHUH, TEOPETUYECKUX PACUETOB M MOJICITUPOBAHHUSI.

OIIK-5 I'0TOBHOCTh K OCBOCHMIO HOBOM TEXHMKH, HOBBIX METOJOB U HOBBIX
TEXHOJOTHH.




IK-3 CrocoOHOCTh TPOTHO3MPOBATH OCHOBHBIE IapaMeTpbl aTMOCQEpHI,
OKeaHa M BOJ CYyIIM Ha OCHOBE IPOBEAECHHOIO aHajlu3a HMEIoIecs
uHbopMaun

B PE3YyIbTAaTC OCBOCHUSA KOMHGTCHHI/Iﬁ B paMKax JUCHUILINHBI «Kocmmueckas MCTCOPOJIOTUA»
00yJarONIUICs TOJDKEH:

3HATh:
— OCHOBEHI c(hepHUECKON ACTPOHOMHU;
— OCOOCHHOCTH JBIKEHHS HCKYCCTBEHHBIX cIyTHUKOB 3emumm (MC3) B KocMHUYECKOM
IIPOCTPAHCTBE;
— (U3MYEeCKUEe OCHOBBI U METOJIUKU MOJyYeHHsI, 00paOOTKH U MHTepIpeTalud HHPopMauu
0030pHOM U 0030pHO-U3MEPUTETHLHON aNapaTyphl, yCTaHaBIMBAEMOI Ha CITyTHHUKE;

YMersh:
— TPOBOJUTH TNPUEM CIYTHHUKOBOM T'HAPOMETEOPOJIOTHUYECKON HH(OpMaLUU B pPEKUME
HEIOCPEACTBEHHOM Mepe1adu;
— 00pabaTeIBaTh M HHTEPIPETUPOBATH MOTyIaeMyI0 HHPOPMAIIHIO O (PU3NYECKOM COCTOSTHUN
aTMoc(ephl, MOICTUIAIOIIENH 3eMHOM TOBEPXHOCTH, IPUPOTHOMN CPEebl U TMOTOIbL;

Bnagers:
— METOJMKOM MpremMa CIIyTHUKOBOW T'MIPOMETEOPOJIOTHYECKO nHpopManuu;
— METOOUKON 00pabOTKM | MHTEpHpeTaluy JaHHBIX O COCTOSIHUM aTMmochepsl u
MOJICTHJIAIOIIEN TOBEPXHOCTH.

OcHOBHBIE MTPU3HAKHU MTPOSABIEHHOCTH (POPMHUPYEMBIX KOMIIETEHLIUI B Pe3yabTaTe OCBOCHUS
mucuuInHbl «KocMuueckas METEOpOoJIOTHUS» CBEACHBI B TaOJIHIIE.



CooTBeTCTBHE ypOBHeﬁ 0CBOCHHUHA KOMIIETCHI VMU TVNIAHUPYEMBIM pE3yjabTaTaM oﬁyqem/m H KPUTEPUAM UX ONCHUBAHUA

Jran ILianupyembie Kputepnu onennBanus pe3yJibTATOB 00y4eHUsI
(YpoBeHb) pe3yJabTaThl 00y4eHust
OCBOEHUS (mokazatenu 2 3 4 5
KOMIIETEeH I JAOCTHIKCHHA 3aJaHHOI'O MHHHUMAaJIbHBIN 0a30BbIi MPOABUHYTHIN
uu YPOBHS OCBOEHUS
KOMIMETEeHIUH)
Bropoii Baapers: He Bananeer: Caalo Baaseet: Xopouo Biaageert: YBepeHHoO BJajaeeT:
JTall - U3y4a€MbIM WHOCTPaHHbIM - U3y4a€MbIM WHOCTPAaHHBIM - U3y4a€MbIM UHOCTPaHHBIM - U3y4a€MbIM MHOCTPAaHHBIM - U3y4a€MbIM WHOCTPAaHHBIM
(ypOBeHb) SA3BIKOM B ILICTIAX €0 SI3bIKOM B IIEJIAX €0 SI3BIKOM B IICJIAX €0 SI3BIKOM B ILICJIAX €0 SI3BIKOM B ILICJIAX €0
OK-3 MIPaKTUYECKOT O MIPAKTHYECKOT'0 MIPAKTHYECKOTO MIPaKTHYECKOTO MPaKTHYECKOTO

HCIIOJIb30BaHUS JUIsI
MoJy4eHus HHHOopManuu u3
3apyOCKHBIX HCTOYHHUKOB;

- HaBBIKAMH CaMOCTOSITEIILHOMI
paboThI co
Creluaiu3upOBaHHON
JINTEPATYPO Ha
MHOCTPAaHHOM SI3BIKE.

UCITIOJIb30BAHUS JUIS
noxydeHust nH(HOpMaInu H3
3apyOCKHBIX HCTOYHHUKOB;

- HaBBIKAMH CaMOCTOSTEIILHOI
paboTEI co
CrelaIu3upOBaHHON
JUTEPaTypoi Ha
HMHOCTPAaHHOM SI3BIKE.

HCITIOJIB30BAHUS JJIs
noJydeHust HHHOpPMAaIUH U3
3apyOCSKHBIX HCTOYHHKOB;

- HaBBIKAMH CaMOCTOSTEIILHOMI
paboTHI CO
CIIelMaIu3UPOBAHHOMN
JIUTEPaTypoy Ha
MHOCTPAaHHOM SI3BIKE.

HCIIOJIB30BAHUS JUIS
noJydeHust nHHOPMAaIIUH U3
3apyOEKHBIX HCTOUHUKOB;

- HaBBIKAMH CaMOCTOSTEIIHLHOMN
paboThI CO
CIIeLMaJIU3UPOBAHHOMN
JIUTEpaTypoH Ha
MHOCTPAaHHOM SI3BIKE.

HCIIOJIB30BAHUS JUIS
noJydeHust nH(HOPMAaILIUH U3
3apyOEKHBIX HCTOUHUKOB;

- HaBBIKAMH CaMOCTOSTEIILHON
paboThI co
CIIeMaJIu3UPOBAHHON
JIMTEpaTypOH Ha
VHOCTPAaHHOM SI3BIKE.

Ymernb:

- Iepematb Ha  PYyCCKOM
SI3BIKE conepxaHue
WHOSI3BIYHBIX ~ HAYYHBIX U

MyOMUIIMCTUYIECKUX TEKCTOB
B chepe mpodeccnoHambHON
JIeATeIIbHOCTH;

- OCYIIECTBIISITh YCTHOE 1
MMICBEMEHHOE OOIICHHE B
COOTBETCTBHH CO CBOCH
cepoil nesITeTsHOCTH.

He ymeer:

- Tepegatb Ha PyCcCKOM
SI3bIKE cofiepKaHue
MHOSI3BIYHBIX ~ HAYYHBIX U

MyOMUIUCTUYIECKUX TEKCTOB
B chepe mpodeccnoHaIbHOM
JIeATeIIbHOCTH;

- OCYIIECTBIISITh YCTHOE 1
MMMCBMEHHOE OOIIICHHE B
COOTBETCTBHH CO CBOCH
cepoif eI TeTFHOCTH.

Caa6o ymeert:

- mepegatb Ha  PYCCKOM
SI3BIKE coJiepKaHne
WHOSI3BIYHBIX ~ HAYYHBIX U

MyONMAIIACTUIECKUX TEKCTOB
B cthepe mpodeccruoHambHOM
JIeATEIIbHOCTH;

- OCYIIECTBIISITH YCTHOE U
MHChbMEHHOE OOIIEHNE B
COOTBETCTBHUH CO CBOECH
cepoii nesITeT HOCTH.

Ymeer:

- Tepematb Ha  PYCCKOM
SI3BIKE COJIepKaHUE
WHOS3BIYHBIX ~ HAayYHBIX U

MyONMUIIICTUYIECKAX TEKCTOB
B cthepe mpodeccruoHambHOM
JIeITELHOCTH;

- OCYIIECTBIISITh YCTHOE H
MMMCBMEHHOE OOIIEHHE B
COOTBETCTBHUH CO CBOCH
cepoil eI TeTsHOCTH.

Ymeer cBO0OIHO:

- mepelath Ha  PYCCKOM
SI3BIKE coJiepKaHue
WHOSI3BIYHBIX ~ HAy4YHBIX U

MyONMUIIICTUYECKUX TEKCTOB
B cthepe mpodeccHoHaTbHOM
JIeITELHOCTH,

- OCYIIECTBIISTh YCTHOE H
MMMCBMEHHOE OOIIEHHE B
COOTBETCTBHH CO CBOCH
cepoil IesTensHOCTH.

3Harth:

HauOoJee yroTpeOuTeNbHYIO
JIEKCUKY MHOCTPAaHHOTI'O SI3bIKa
u 6a30BYyIO
podecCHOHANBHYIO
TEPMHUHOJIOTHIO

He 3naer:

HauOoJee yroTpeOuTeNbHYIO
JIEKCUKY MHOCTPAHHOT'O SI3bIKa
u 6a30BYyIO
podecCHOHATBHYIO
TEPMHUHOJIOTHIO

Ilnoxo 3naer:

HamboIee yrnorpeOuTenbH Y0
JIEKCUKY MHOCTPAHHOT'O SI3bIKA
1 0a30BYIO
npodeccHOHAIBHYIO
TEPMHUHOJIOTHIO

Xopoo 3HaeT:

HauboIee yrnoTpeOuTeNbH Y0
JIEKCHKY MHOCTPAaHHOTI'O SI3bIKa
1 0a30BYIO
npodecCHOHAIBHYIO
TEPMHUHOJIOTHIO

OTtu4HO 3HaeT:

HauboIee yrnoTpeOuTeNbH Y0
JIEKCUKY MHOCTPAaHHOT'O SI3bIKA
1 0a30BYyIO
npodecCHOHAIBHYIO
TEPMHUHOJIOTHIO




Bropoit Baanern: He Baageer: Caabo Baajgeer: Xopouro Baajgeer: YBepeHHo BiajgeeT:
aTamn - METO/IaMH MPOTHO3a - METO/IaMH MPOTHO3a - METO/IaMH MPOTHO3a - METOlaMH MPOTrHO3a - METOolaMH MPOTrHO3a
(YpoBeHB) | OIACHBIX HPHPOIHBIX OITACHBIX MPUPOIHBIX OITAaCHBIX MTPUPOIHBIX OITACHBIX MPUPOTHBIX OITACHBIX MPUPOTHBIX
OIlK-1 SIBJICHU, KOTOPBIC MOT'YT SIBJICHUH, KOTOPBIC MOT'YT SIBIICHUH, KOTOPBIC MOT'YT SIBIICHUH, KOTOPBIE MOT'YT SIBJICHUH, KOTOPBIE MOT'YT
MMPUBCCTHU K CTUXUHHBIM IMPUBECTHU K CTUXUHHBIM IMPUBECTHU K CTUXUNHBIM IMPUBECTU K CTUXUNHBIM IMPUBECTU K CTUXUNHBIM
OCICTBHSIM; OCICTBHSIM; OeACTBUSAM; OeICTBHM; OCICTBUSIM;
-METO/IaMH OLICHKU KayecTBa | -METOJAaMH OICHKU KayeCTBa | -METOJlaMHU OIICHKU KavecTBa | -METOJaMHM OIICHKH KauecTBa | -METOJAaMHM OLICHKU KauecTBa
METEOPOJIOTUYECKON METEO0POJIOrMUECKOI METEOPOJIOrMYECKOM METEOPOJIOrMYECKOMN METEO0POJIOrMYECKOM
nH(pOpPMAIUH; UHOpMAIIHH; WHOPMAIIHH; WHpOPMAIHIH; WHpOPMAIIH;
Ymern: He ymeer: Caabo ymeer: Ymeer: Ymeert cB0GOAHO:
- mepeJatb Ha pPYCCKOM | - TepeJaTb Ha pPYCCKOM | - TepelaTb Ha PYCCKOM | - TepeJarb Ha pPYCCKOM | - TepeJaTb Ha  PYcCKOM
SI3BIKE CoJiep)KaHue | sI3bIKE COJIEpIKaHUE | S3bIKE coJiepKaHue | sI3bIKe coJiepKaHue | sI3bIKe coJiepKaHue
HNHOA3BIYHBIX HayY4YHBbIX U | HHOA3SBIYHBIX Hay4YHBIX 1 | HHOA3BIYHBIX Hay4YHBbIX " | THOA3BIYHBIX Hay4YHBIX U | HHOA3BIYHBIX Hay4YHBIX u
Hy6JH/IIII/ICTI/I‘IeCKI/IX TEKCTOB Hy6J'[I/IIII/ICTI/I‘IeCKI/IX TEKCTOB Hy6J'[I/HJ;I/ICTI/I‘-IeCKI/IX TEKCTOB Hy6J'II/IIlI/ICTI/IT-IeCKI/IX TEKCTOB Hy6J'II/II_II/ICTI/IT-IeCKI/IX TEKCTOB
B chepe npodeccuonansHol | B chepe npodeccuoHanbHol | B chepe mpodeccroHanbHOi | B chepe mpodeccroHanbHOM | B chepe npodeccHoHaIbHOM
JACATCIIbHOCTH, JACATCIIbHOCTH, ACATCIIbHOCTH, JACATCIIBHOCTH, JACATCIIBHOCTH,
- OCYIIECTBJIATh YCTHOE H | - OCYIIECTBISTH YCTHOE H - OCYIICCTBIIATh YCTHOE U - OCYIIECTBJISTh YCTHOE U - OCYIIIECTBJISTh YCTHOE U
HNUCBMEHHOE  OOlIEeHWEe B | NUCBMEHHOE OOIIEHUE B IMMCBMEHHOE O0IIIEHUE B IMMCBMEHHOE OOIIEHUE B MMACBMEHHOE OOIIEHHE B
COOTBETCTBHMM  CO  CBOEM | COOTBETCTBUHU CO CBOEH COOTBETCTBHUU CO CBOEU COOTBETCTBHUU CO CBOEU COOTBETCTBHU CO CBOEU
cthepoit AeSITEIBHOCTH. chepoit nesITeILHOCTH. chepoit nesITeILHOCTH. chepoii eI TeNbHOCTH. chepoii nesTeTHHOCTH.
3HaThb: He 3naet: ILioxo 3naer: Xopoo 3HaeT: OT1in4yHO 3HaeT:
HauOoee yrnoTpeOUTENIbHYIO | HanboJiee yIOTPEOUTENIbHYIO | HauboJiee ynoTpeOUTeIbHYI0 | Hanbojee ynoTpeOUTeIbHYI0 | Hanbosee yroTpeOuTeIbHYO
JIEKCUKY WHOCTPAHHOTO | JIEKCUKY HHOCTPAHHOTO SI3bIKa| JIEKCUKY HHOCTPAHHOTO JIEKCUKY HHOCTPAHHOTO JIEKCUKY MHOCTPAHHOTO
SI3BIKA u 6a3oByto | 1 6a30BYyIO SI3bIKa 1 0a30BYIO S3bIKa U 0a30BYIO SI3bIKA 1 0a30BYIO
pohecCHOHATBHYIO poheccruoHaIbHYIO npodecCHOHANBHYIO po¢eCCHOHANBHYIO po¢eCCHOHATBHYIO
TEPMUHOJIOTHIO TEPMUHOJIOTHIO TEPMHUHOJIOTHIO TEPMHUHOJIOTHIO TEPMHUHOJIOTHIO
Bropoit Baanern: He Baageer: Cnado Baaaeet: Caabo BJaageet: Caabo BJaageet:
aTal - METOAMKOM 00paboTKU 1 - METOAMKOM 00paboTKN 1 - METOAMKOMN 00pabOTKH 1 - METOAMKOHN 00pabOTKH U - METOAMKOHN 00pabOTKH 1
(YpoBeHB) | MHTEpHpETAIHH JAHHBIX O WHTEPIPETAIiU JaHHBIX O WHTEPIPETAIINHN JTAHHBIX O WHTEPIPETAIINU JAHHBIX O WHTEPIPETAINH TaHHBIX O
OIIK-3 COCTOSIHMH aTMOC(hephl U COCTOSTHHH aTMOC(ephl 1 COCTOSTHHH aTMOC(ephl H COCTOSIHIH aTMOC(hephl ’ COCTOSIHHH aTMOC(hephl ’

TMOACTHIIAIONIECH TOACTHIIAOIIECH MTOJICTHITIAIOICH MMOJICTHIIATOMICH MTOICTHIIATOIICH
MTOBEPXHOCTH TTOBEPXHOCTH MTOBEPXHOCTH MTOBEPXHOCTH MTOBEPXHOCTH
Ymern: He ymeer: 3arpyaHsiercs: Ymeer: Ymeer cBOOOAHO:
- OLIEHHUBATH - OLIEHHUBATH - OLIEHHUBATH - OLIEHUBATh - OLIEHUBATh
Me30MacIITaOHbIE Me30MacIITaOHbIE Me30MacIlTaOHbIE Me30MacIITaOHbIE Me30MacIITaOHbIE

BO3MYIICHHUA Ha
KOCMHWYCCKHUX CHUMKax.

BO3MYIICHHUA Ha
KOCMHWYCCKHUX CHUMKax.

BO3MYILICHUS Ha
KOCMHMYCCKHNX CHUMKaAXx.

BO3MYIIICHUS HA
KOCMHMYCCKHUX CHUMKaAXx.

BO3MYIIICHUS HA
KOCMHMYCCKHUX CHUMKaAx.




3HATh:
(uzrueckue OCHOBEI "
METOIUKHA MOJTy4EHUSI,

00paboOTKH M WHTEpIpeTaliy
nHdopMau  0030pHOH U
0030pHO-U3MEPHUTEILHON
anmapaTypsl,

He 3naer:

(bu3MUECKUE OCHOBBI U
METOJIMKH TIOJTyYCHHS,
00pabOTKH U MHTEPITPETANN
uH(popMaIu 0030pHOI
0030pHO-U3MEPHUTENBHON
anmapaTypsl,

IL10x0 3HaeT:

(bu3ryuecKue OCHOBBI U
METO/IMKU TIOTyYCHHS,
00pabOTKH U MHTEPIIPETAIIH
uHpopMaIuu 0030pHOI U
0030pHO-U3MEPHUTENBEHON
anmnapaTypsl,

Xopouo 3Haer:

(u3HYeCKre OCHOBBI U
METO/IMKH TIOJTyYCHHS,
00pabOTKH U MHTEPIIPETalun
nHpopMaIuu 0030pHOH U
0030pHO-M3MEPHUTENBHON
anmapaTypsl,

OT1u4HoO 3HaeT:
(bu3HYECKre OCHOBBI U
METO/IMKHU TIOJTyYCHHS,
00pabOTKH U MHTEpPIIPETalun
nHdopMaIuu 0030pHOH U
0030pHO-M3MEPHUTENBHON
anmnapaTypsl,

yCTaHaBJINBaEMOH Ha| yCTaHABIMBAaEMOW Ha yCTaHaBJIMBaeMOHN Ha yCTaHaBJIMBaeMOH Ha yCTaHaBJIMBAEMOM Ha
CIIyTHHKE CIIyTHHKE CIIyTHUKE CIIyTHHKE CIIyTHHKE
Tpermii otann | Biaamern: He Baaneer: Caa6o Baaneer: Caa6o Baaneer: Caabo Baaneet:
(ypOBeHb) -HaBbIKaMH -HaBbIKaMH -HaBbIKaMH -HaBbIKaMHU -HaBbIKaMHU
OIIK-5 CaMOCTOSTEIBHON paboThI, CaMOCTOSTEIBHON paboThI, CaMOCTOSTEIBHON PaboThI, CaMOCTOSITEIIHLHOM padOTHI, CaMOCTOSITEIHHOM padOTHI,

ITIO3BOJIAOIIINMU ITOBBICUTH
CBOIO KBaJIM(DHUKAIIHIO.

ITO3BOJIAOIIMMU ITOBBICUTH
CBOIO KBaJH(PUKAIINIO

ITO3BOJIAOINMMU ITOBBICUTH
CBOIO KBaJH(PUKAILIUIO

ITO3BOJIAOIIIMMHU ITOBBICUTH
CBOIO KBaJIM(PUKAILIUIO

ITO3BOJIAOIIIMMHU ITOBBICUTH
CBOIO KBaJIM(UKAIIUIO

YMmern:

- OCBauMBaTh HOBBIC MECTOAbI
WHTEPIIpETALIUN
CIYTHUKOBBIX M300paKeHN!
- MIPOBOJIUTH preM
CITyTHUKOBOM

TUJIPOMETEOP OJIOTUUECKOM
uHpOpMAITUK B PEXKUME

He ymeer:

- OCBauMBaTh HOBBIC MECTOAbI
WHTEPIIPETALIUN
CIIYTHUKOBBIX N300paKeHUH
- IPOBOAUTD TIPUEM
CITyTHUKOBOU

TUJIPOMETEOP OJIOTUUECKOM
nHGOPMAITUH B PEKUME

Caa6o ymeet:

- OCBauBaThb HOBBIEC MCTOIBI
HHTEPIIpETALINN
CIIyTHUKOBBIX M300paxKeHU!
- IPOBOAWTD TIPHEM
CITyTHUKOBOU

THUJIPOMETEOP OJIOTUUECKON
uH(OpPMAIH B PSIKUME

Xopouio ymeer:

- OCBaMBAThb HOBBLIC METOAbI
HHTEPIIPETALIUN
CIIyTHUKOBBIX H300paKeHUH
- POBOJUTH TIPUEM
CITyTHUKOBOU
THUJIPOMETEOPOJIOTUUECKON
nH(OpPMAIUK B PSKUME

OTtauyHo ymeeT:

- OCBaMBAaThb HOBBLIC METOAbI
HHTEPIIPETALIUN
CITyTHUKOBBIX H300paKeHUH
- POBOJIUTH TIPHEM
CITyTHUKOBOM
THUJIPOMETEOPOIOTUUECKON
nH(OPMAIUK B PSKUME

HEIMOCPEACTBEHHOM HEIMOCPECTBEHHOM HEIOCPEACTBEHHON HETOCPEACTBEHHON HETMOCPEACTBEHHON Tepenaun
nepeaadn repeaadn nepeaagn nepeaadn
3HaTh: He 3naert: ILnoxo 3Haer: Xopoio 3HaeT: OTauYHO 3HAeT:

- OCHOBHBIC TIEPHOIUICCKHUC
M3aHUS W PECYpCHl  CeTH|
WuTepHer, crocoOCTBYIOMME

MIPUOOPETEHUIO HOBBIX|
3HAHUU Hu MOBBIIIIEHUIO
KBamu(UKaud B OONACTH

CIIyTHHUKOBOW METEOPOIOrUU

- OCHOBHBIC TIEPHOUYECCKHUC
W3IaHUS W PECypCHl  CeTH|
WuTepHer, criocobcTByIOMME

MIPUOOPETEHUTO HOBBIX|
3HAHHAW W TOBBILICHUIO
KBaQUKaMA B OOJACTH

CIIyTHHUKOBOW METEOPOIOrUU

- OCHOBHBIC TIEPHOJUUYCCKHUE
U3JaHUS W PECYpCHl  CETH
WHTepHeT, crocoOcTByIOMIME

MPHOOPETEHUIO HOBBIX|
3HAHUU u HOBBIIIIEHUIO|
KBaM(pUKauu B  00IacTh

CITyTHUKOBOW METEOPOIOTHU

- OCHOBHBIC IIEPHOJUYECCKUE
U3JaHUS W PECYpCHl  CeTH|
WuTepHer, crmocoOCTByOMIE

MPHOOPETEHUIO HOBBIX|
3HAHUU u HOBBIIIIEHUIO
KBaM(pUKamuu B  00IaCTH

CITyTHUKOBOU METEOpPOIOrur

- OCHOBHBIC IIEPHOJUYECKHUE
U3JaHUS W PECYpCHl  CeTH|
WuTepHer, crmocoOCTByOMME

MPHOOPETEHUTO HOBBIX|
3HAHUH )58 TTOBBIIIIEHUTO
KBam(pUKanuu B  00JACTH

CITyTHUKOBOU METEOPOIOrun

- METOOBI  COBPEMEHHOWM| - METOMABI COBPEMEHHOMN - METOABI COBPEMEHHOMN - METO/BI COBPEMEHHON - METOZBI COBPEMEHHOU

00paboTKH u aHanm3d oOpabOTKU W aHaIM3a 00pabOoTKH U aHATN3a 00paboTKH 1 aHAIN3a 00paboTKH 1 aHAIN3a

CIIYTHHUKOBBIX JAHHBIX CIIYTHHKOBBIX JTAHHBIX CIYTHHKOBBIX JTAHHBIX CIYTHHKOBBIX JTAHHBIX CIYTHHKOBBIX JTAHHBIX
Tperuii aran | Bnagers: He Baapeer: Cia0o Bianeet: Xopowro Biageer: YBepenHo Biaajgeer:

(ypoBeHs)
IK-3

- MeTOZ[HKOﬁ HUHTEpHOpCTallun
JaHHBIX O COCTOSAHHUHA

aTMoc(epbl ¥ NoACTHIIAIONIEH

- MeTO}:[HKOﬁ HUHTEpHIpCTaAllun
JaHHBIX O COCTOSSHHUHA

aTMoc(epbl ¥ oACTHIIAIONICH

- MeTO,Z[PIKOfI HUHTEpIpCTallun
JaHHBIX O COCTOSIHHUH

aTMocdepsl ¥ MoACTUIAIoNIeH

- MCT O,Z[I/IKOﬁ HUHTCpHIpCTallun
JaHHBIX O COCTOSAHHUHA

aTMoc(hepsl U MOJICTUIIAIOIIEH

- METOJIIKOM MHTEPIIPETAINN
JIAHHBIX O COCTOSHUU
aTMoc(hepsl U MOJICTUIIAIIEH




MOBEPXHOCTU
- HaBBIKAMHU KOMILIEKCHOTO
aHanmu3a Gopm aTMochepHOit
LUPKYJSILNY;

MOBEPXHOCTH
- HaBBIKAMHU KOMILJIEKCHOTO
aHanu3a Gopm aTMochepHOit
LUPKYJISIIAH;

HIOBEPXHOCTH
- HaBBIKAMHU KOMILJICKCHOTO
aHanmu3a Gopm atMochepHOi
LUPKYJISIIH;

MOBEPXHOCTH
- HaBbIKAMU KOMIUIEKCHOTO
aHanu3a Gopm atMochepHOI
LUPKYJISIUH;

MOBEPXHOCTH
- HaBBIKAMU KOMIUIEKCHOTO
aHanu3a Gopm atMochepHOi
LUPKYJISIITAH;

Ymern:

- TPaMOTHO OILIEHUBATh
Ka4ecTBO TOr'0 WU

HWHOTO BUJA

CIIyTHHKOBOM
TUAPOMETEOPOIOTNYEC

KO HH(pOpMAIUH;

- BBIJICJISITH 110 CITyTHUKOBBIM
JIAHHBIM pa3HOMAacCIITaOHbIC
SIBJICHUS ¥ TIPOIIECCHI,
BKJItOYasi CTUXUITHBIE

He ymeer:

- TPaMOTHO OLIEHUBATh
Ka4yecTBO TOT'0 WX

HWHOTO BUJa

CIIyTHHKOBOW
TUAPOMETEOPOIOTYEC

KO MH(pOpPMaIUH;

- BBIJIETIATD 110 CITyTHUKOBBIM
JIAaHHBIM pa3HOMAacCIITaOHbIC
SIBIIEHUS I TIPOIIECCHI,
BKJIIOUYasi CTUXUHHBIE

3aTpyaHsiercs:

- TPaMOTHO OLIEHUBATh
KayecTBO TOT0 WK

HMHOTO BUJa

CIIyTHUKOBOH
THUAPOMETEOPOITIOTHYEC

KO HH(pOpMaInH;

- BBIJICJISITH TIO CITyTHUKOBBIM
JIAHHBIM Pa3HOMAaCIITaOHbIC
SIBIICHUS ¥ TTPOIIECCHI,
BKJIIOYAsl CTUXUHBIE

Xopowo ymeer:

- TPaMOTHO OIIEHUBATh
KayecTBO TOT0 MK

MHOTO BHJA

CIIyTHUKOBOMU
THIPOMETEOPOIOTHYEC

KO HH(pOpMaLnY;

- BBIAICIIATH 110 CITyTHUKOBBIM
JTAHHBIM pa3HOMACIITaOHBIC
SIBIIGHUST ¥ TIPOILIECCHI,
BKJIIOYasi CTUXUITHBIE

OTtau4yHO ymeeT:

- TPaMOTHO OIIEHUBATh
Ka4yecTBO TOT0 WJIN

WHOTO BHJIA

CIIyTHUKOBOWU
THIPOMETEOPOIOTHYEC

KOii HH(pOpMaIny;

- BBIJICIISTH 110 CITyTHUKOBBIM
JTAHHBIM pa3HOMACIITAOHBIC
SIBIICHUSI ¥ TIPOIIECCHI,
BKJIIOYasi CTUXUITHbIE

OencTBUA U OencrTBus U OencTBUA U OencTBUA U OencTBUSI U
KpyIHOMAacCIITaOHbIE KpyIHOMAacIITaOHbIE KPYITHOMACIITa0HbIC KPYITHOMACIHITa0HbIC KpPYITHOMACIITa0OHbIC
KatacTpodsr; KatacTpodsr; KaTacTpodsl; KaTacTpodbl; KaTacTpoQbr;
3HaTb: He 3naer: Il10x0 3HaeT: Xopoio 3HaeT: OTJHYHO 3HaeT:

- METOJBI TPOrHO3UPOBAHUSA
OCHOBHBIX TTapaMETPOB
aTMocdepbl Ha OCHOBE
MIPOBEIICHHOT 0 aHaJN3a
nMetoteiics nHpopmaruu

- pa3HOMAcCIITaOHBIC
SIBIIGHUS ¥ TIPOIIECCHI,
BKJIKOYAsi CTUXUKMHBIE
OencTBus U
KpyIHOMacITaOHbIe
KaTtacTpodsr;

-MeXaHU3M (HOPMHUPOBAHU
KOHBEKTUBHOW 00JIa9HOCTH U
COITPOBOXKIAIOIINX MX
MIPOIIECCOB U SIBIICHUH;

- METOJIBI TPOrHO3UPOBAHUSA
OCHOBHBIX TTapaMeTPOB
aTMocdepbl Ha OCHOBE
MIPOBEJICHHOT 0 aHATN3a
nMetoteiics nHpopMaIun

- pa3HOMAcCIITaOHBIC
SIBJIGHUS ¥ TIPOIIECCHI,
BKJIKOYAsi CTUXUMHBIE
OencTBus 1
KpyITHOMAacIITaOHbIe
KaTtacTpodsr,

-MeXaHu3M (HOPMHUPOBAHU
KOHBEKTHUBHOW 00Ja9HOCTH U
COITPOBOXKTAIOIINX UX
MIPOIECCOB U SIBJICHUH;

- METOJIBI TPOrHO3UPOBAHUSA
OCHOBHBIX TTapaMETPOB
atMoc(epbl Ha OCHOBE
MIPOBEACHHOTO aHAJH3a
uMeromeics nHpopmaruu

- pazHOMacIITaOHBIC
SIBIICHUSI ¥ TTPOIIECCHI,
BKJIIOYasi CTUXUMHBIE
OencTBusa 1
KpYITHOMACIITa0OHbIC
KaTacTpoQsl;

-MeXaHu3M (OPMUPOBAHUS
KOHBEKTHBHOW 00JIAYHOCTH U
COITPOBOXKTAIOIINX UX
MIPOIIECCOB U SIBICHUIA;

- METOJIBI TPOTHO3UPOBAHUS
OCHOBHBIX TIapaMETPOB
atMoc(epbl Ha OCHOBE
MPOBEACHHOT 0 aHAIN3a
nMetoleiicss nHpopMaIun

- pa3HOMAacIITaOHbBIE
SIBIICHUSI ¥ TIPOIIECCHI,
BKJIIOYasi CTUXUITHBIE
oencrBusa 1
KpYyITHOMAcCIITaOHBIE
KaTacTpodsr;

-MeXaHU3M (OPMHUPOBAHHS
KOHBEKTHBHOW 00JIAYHOCTH U
COITPOBOXKTAOIITNX UX
MIPOIIECCOB U SIBJICHUM;

- METOJBI TPOTHO3UPOBAHUS
OCHOBHBIX TIapaMETPOB
aTMocdepsl Ha OCHOBE
MPOBEZCHHOT 0 aHAIN3a
nMetoreiicss nHpopMaIuu

- pa3HOMacIITaOHBIC
SIBIICHUS ¥ TIPOIIECCHI,
BKJIIOYasi CTUXUITHBIE
OencTBUA U
KpYITHOMAacCIITa0OHBIE
KaTacTpodsr;

-MeXaHU3M (HOPMHUPOBAHHS
KOHBEKTHBHOW 00JTAYHOCTH U
COITPOBOXKTAOIITIX UX
MTPOIIECCOB U SIBICHUM;




4. CTpPYKTYpa M cojep:KaHHe AUCHUTITHHBI

OO0mast TpyI0eMKOCTh JUCIUILIINHBI COCTaBIsIET 4 3a4eTHRIX equHuUIbI, 144 yaca.

O0BEM TUCHUTIIIINHBI

Bcero uacon

Ounas popma 00yueHus

2019 rox nadopa
Oomas TPYA0EMKOCTH 144 gacoB
AUCHUTLTHHBI
KonrakTHas padora 56
o0y4yalomuxcs ¢ npenojgaBarejasaM (Mo
BUIAM ayIMTOPHBIX Y4eOHBIX
3aHATHIi) — BCEro:
B TOM YHCJIE:
JICKITAN 28
MPAKTUYECKHUE 3aHSATHUS 28
CamocrosiTesannasi padora (CPC) — 88
BCErO:
Bua npomexyToyHO#l arTrecTanuu JK3aMeH
(3aueT/7K3aMeH)
4.1. CTpyKTypa IHCUHUNIMHBI
2019 rox nabopa
Ne Pa3nes u tema Buawbl yueOHoii - &
n/n AU CHUTINHBI padoThI, B T.4. S E_
CaMOCTOSITEIbHAS = = 3 =
= padoTa CTyJIeHTOB, DopmbI = oz 5 E
2 Jac. TeKYILero 29 =3
= ] KOHTPOJIsI m =5 I 2
Cl sl Ex| 2 yCIIeBaeMoCTH g 2 2
E|EE| &g s | 8¢
18| 3¢ 5 E
5 E8 | O g M =
1 | CosHeunas cucreMa 71 2 2 8 | KomnokBuyM, oTueTHI IO 2 OK-3
Solar system MPaKTHYECKOH padoTte OIIK-1
CTYICHTOB C
o0CyXIeHHEM U
aHaJIU30M.
2 | U3mepenue Bpemenu | 7 | 2 2 12 ABTOMaTH3MPOBAHHBI 2 OK-3
Timekeeping f KOHTPOJIb OIIK-3
(TecTUpOBaHUE) OTUETHI
1o jabopaTopHoii padoTte
CTY/IEHTOB C
00CYyXJICHHEM U
aHaJIU30M.
3 | Keneposckoe 71 6 6 14 ABTOMaTU3MPOBAHHbI 2 OK-3
JIBUKEHUE 7| KOHTPOJIb OIIK-1
Orbital motion (TecTUpoBaHHE) OTYETHI OIIK-3




o J1abopaTopHOil pabore

JOK3aMC€Ha

CTY/ICHTOB C
o0cyxIeHuEM u
aHAITU30M.
I'moGanbHeI 0030p cO 4 4 10 ABTOMaTU3UPOBAHHbI OK-3
CITyTHHKOB i KOHTPOJIb OIIK-3
Ground coverage of (TecTUpOBaHUE) OTYETHI OIIK-5
satellite 1o jnabopatopHoit padore
CTY/ICHTOB C
00CyXIeHHEM u
aHAITU30M.
®u3nyecKkue OCHOBBI 2 2 10 | KomnokBuym, OTYETHI 11O OK-3
133 IIPaKTHYECKON paboTe OIIK-5
Physical  basis  of CTYIICHTOB C
remote sensing 00CYXJIeHUEeM U
AHAITU30M.
l'eomerpuss  cbemknu 2 4 12 | KomnokBuym, OTYETHI 11O OK-3
Scanning geometry NpaKTHYECKOH paboTe OIIK-3
CTYJICHTOB C OIIK-5
00CYXICHUEM U
AHAITU30M.
dopmupoBaHue 4 2 16 | KomnokBuym, OTYETHI 1O OK-3
n300pakeHU MpaKTUYECKON padboTe OIIK-3
Image formation CTY/IEHTOB C OIIK-5
00CYXJICHUEM U
aHAJIU30M.
HemmndprupoBanue 6 6 6 KonnoksBuym, 0T4€THI 110 OK-3
CIIyTHUKOBBIX IPaKTUYECKOH paboTe OIIK-1
n300pakeHui CTY/ICHTOB C OIIK-5
Detecting cloud type 00CYyXIEHHEM U
in satellite imagery AHAITU30M.
UTOI'O 28 28 88
C yu€TtoMm Tpymo3arpat ImpHu NOATOTOBKE U Cllaue 144 gaca

4.2. ConepxaHue pa3ieoB JUCHHILTHHBI

4.2.1 CoxHeyHAas1 CHCTEMA

CocraB COJIHIIA. CTpOCHI/Ie COJIHIIA. KuzHeHHbIN UK COJ'IHI_Ia. CoTHeYHBIN BETCP.

4.2.1 Solar system

BayTpeHHue maHeThl COJHEYHOM CHUCTEMBI M UX CIIyTHUKM. BHEIIHHE IUIaHEThl COJHEYHOU
cucteMsl U ux cnyTHUKU. [osic acreponnos. Ilosc Kolinepa.

Structure of the Sun. Life cycle of the Sun. Solar wind. Inner solar system. Outer Solar

System. The asteroid belt. The Kuiper belt.

4.2.2 U3mepeHue BpeMeHH

CuHoau4eckoe BpEMs. CI/II[epI/I‘-ICCKOC BpCMs. HctunHoe u CpCAHCC COJIHCYHOC BPCMHI.
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VYpaBHeHue BpeMeHH. AHaieMa. ['puHBUYCKMII MepuauaH. BcemupHoe Bpems, MECTHOE BpeMs.




UYacossie nosica. JlemapkannoHHast JMHUSI BPEMEHHU.

4.2.2 Timekeeping
Solar time. Sidereal time. Apparent solar time and mean solar time. Equation of time .
Analemma. Local Standard Time Meridian. Universal and Coordinated Universal time. Time zones.
The International Date Line.

4.2.3 KeniepoBckoe IBUKEeHUE
Hebecnast cucrema xoopaunar. Kemneposckue amemenTsl opoutsl. Kimaccudukamus opOuT.
[lepBas u BTOpas kocmMuueckue ckopoctu. OpOuTalbHOE ABMKEHUE IO KPYTOBOM U 3JUIMIITUYECKOM
opbure. [Ipeneccust smmunTHYECKON OpOUTHL. ATMOC(EPHOE TOPMOKEHHE.

4.2.3 Orbital motion
Celestial coordinate system. The Keplerian elements. List of orbit. The lunch speed. The
escape velocity. Orbital motion in circular and elliptical paths. Major perturbations of a general
satellite orbit. Atmospheric drag.

4.2.4 I'1o6aabHbBIH 0030p CO CHYTHMKOB

[ToncnyraukoBas Touka. [loacmyrHukoBas Tpacca. Ilomoca 0630pa. I'moGansHBINH 0030p ¢
HOJ'I?IpHO-Op6I/ITaJ'IBHBIX U TCOCTAlMOHAPHBIX CITYTHHUKOB. Me>1<)1yHap0)1Ha5{ CCThb OIICPATHUBHBIX
MECTCOPOJIOTHYCCKHUX CITYTHUKOB.

4.2.4 Ground coverage of satellite

Subsatellite point and subsatellite track. Space-time sampling of satellites. Global coverage
of polar and geostationary satellites. Global meteorological satellite network.

4.2.5 ®uznveckue ocHoBbI /133

DJIEKTpOMAarHuTHhIC BOJIHBL. Y paBHeHHE MakcBesia AJisl IIIOCKOW BOJTHBI. XapaKTEPUCTUKHU
ANIEKTPOMArHUTHBIX BOJIH. DJIGKTPOMArHUTHBIM crieKTp. AOcomoTHO depHoe Teno. Cepoe Telo.
CenekTuBHO H3Mydaroiiee Teino. YpaBHeHue Ilmanka. 3akon cmemienusi Buna. BzaumonelictBue
AJIEKTPOMArHUTHBIX BOJIH C aTMOC(Epoi: TMOTIJIOIIEHHE, paccesHue, MpoIiyckaHue. DM CIeKTp
m3nydeHuss CoJsiHIIAa Ha BHEIMIHEW rpaHuie arMmochepsl u y moBepxHocTH 3emun. OkHa
npo3pavyHocty atMocepsl. [Toaock! moromenust aTMOCEpPHBIX Ta30B.

4.2.5 Physical basis of remote sensing

Electromagnetic waves in free space. Maxwell's equations. Wave’s properties
Electromagnetic spectrum. A black body model. Gray body. Non-gray body. Planck's law. Wien's
displacement law. Interaction of electromagnetic waves with the atmosphere: absorption, emission
and transmission. Solar radiation at the top of the atmosphere. Solar radiation transmitted by the
atmosphere. Optical atmospheric windows. Absorption spectra of the gases in the atmosphere

4.2.6 T'eoMeTpusi CbeMKH

AKTHBHBIE U IIaCCUBHEIC BUJAblI CBCMKHM. I[aT‘lI/IKI/I )_—[33 FGOMeTpI/IH CKaHUPOBAHUA.
HpO,Z[OJ'ILHOC " TMOIICPEUYHOC CKAaHWPOBAHMUC. MrHoBeHHOE II0JIE 3pCHUA. ITone 3pCHUs. OneMeHT
pa3speuICHusA Ha MECTHOCTH.

4.2.6 Scanning geometry

Passive and active remote sensing. Sensor systems. Scanning geometry. Cross-track and
along-track scanning. Instantaneous-field-of-view. Field of view.
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4.2.7 ®opmupoBaHue U300pakeHuit

@®opmupoBanue H300pakeHU. Bupl paspelieHus: MNPOCTPAHCTBEHHOE, CHEKTPaIbHOE,
paguomMerpuueckoe, BpemeHHoe. I[ludpoBoit cHumoOk. ['eorpaduueckas mNpUBSI3KA CHHUMKA.
CuHTE3UpOBaHME CIIYTHUKOBBIX LIBETHBIX M300pakeHuil. Teopus TpuxpomaTtusma. L[BeToBoii kpyr
Hpiotona. OCHOBHBIE M JIOTIOJHUTENbHBIC IBETa. ANJWTUBHBIE M CYOTPAaKTHBHBIE MOJEIN
1BETOBOro cuHTe3a. KoaupoBaHue 1BeTa Ha CIyTHUKOBBIX H300paxkeHUsX. MoJelb IIBETOBOIO

KyOa.

4.2.7 Image formation

Image formation. Resolution types: spatial, spectral, temporal and radiometric. Digital
image. Georeference. Trichromatic Theory. A color wheel. Complementary color pairs. Additive
color mixing and subtractive color mixing. RGB in three-dimensional color space. Color codes.

4.2.8 DneMeHTHI e (ppUPOBAHUS

OcHOBHbBIE TMana30Hbl METEOPOJIOTUYECKOM CHEMKH: BUIMMBINA, MH(PAKPACHBI W KaHal
B 10JIOCE MOTJIOUICHHS BOASHOTO Iapa. JJIEeMEHThI e (PUPOBAHUS CITYTHUKOBBIX H300paKeHU.
Knaccudukanus BUg0B 00J1a4HOCTH Ha CITYTHUKOBBIX U300PaKEHUSX.

4.2.8 Detecting cloud type in satellite imagery

Imagery in conventional bands: visible, IR, water wapour bands. Elements of Visual
Interpretation. Cloud type identification by satellites.

4.3. CeMunapckue, NpakTuiecKue, JJadopaTopHbie 3aHATHSI, UX COJepP:KaHue

Ne| Ne paznena TemaTuka 3aHsaTHI dopma DopmMuUpyeMbI
/1| IMCIUTIJTHHBI NpOBeIeHUsl e
KOMIIEeTeHIIUH

1 1 Comnne. OBosronus CoJHIa [IpakTnueckas OK-3
The Sun. Life cycle of the Sun. paboTa OIIK-1

2 1 ConHeyHas cucteMa [IpakTrueckas OK-3
Solar system padora OIlK-1

3 1 ACTPOHOMHYECKHUE BEITUYHHBI. [IpakTnueckas OK-3
Astronomical quantities pabota OIlK-1

4 1 DBOIOLUS OPOUT TIJIAHET COTHEYHOMN IIpakTnyeckas OK-3
CUCTEMBI pabota OIIK-1
Planetary orbit evolution.

5 2 MecTHOE BpeMs Ha pa3jIuyHbIX YaCOBBIX IIpakTnyeckas OK-3
nosicax pabota OIIK-3
Local time

6 3 3akonbl Kemnepa. Onpenenenue pasmepos [TpakTnueckas OK-3
60J1b1I0H TOJTYOCH, IEPHOAA, KPYTOBOU U pabota OIIK-1
JJUIANITUYECKOU CKOPOCTH OIIK-3
Keplerian laws. Semi-major axis, circular and
elliptical speed calculation.

7 3 Kenneposckue anemenTsl. MoaenupoBanue [TpakTrueckas OK-3
OpOUTHI. pabora OIIK-1
Orbit calculation OIIK-3

8 3 Kenneposckoe aBmxeHne [TpakTrueckas OK-3
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Keplerian motion pabota OIIK-1
OIIK-3

9 IlepBas u BTOpas KocMuueckast CKOpoctsb uist | IIpakruueckas OK-3
HEOECHBIX TeJI C Pa3IMYHON MacCOi pabota OIIK-1
The lunch speed and the escape velocity. OIlIK-3

10 Koppexmust opOUTHI CIyTHUKA TIPU [TpaxkTuueckas OK-3
aTMOC(EepPHOM TOPMOKCHHUH paborta OIIK-1
ORBIT correction OIIK-3

11 Hcnonp3oBanue CrieMaIbHBIX KOJIOB JUIS IIpakTrueckas OK-3
nepesady UCXOJHBIX TAaHHBIX M0 CIEKEHUIO 3a pabota OIIK-3
METEOPOJIOTUYECKUMU CITYTHUKAMU 3eMJIU OIIK-5
Satellite detecting

12 Pacuer 30HbBI paAMOBUIUMOCTH TyHKTA [TpaxkTrueckas OK-3
npremMa UHQOpMalUU U IOCTPOEHUE pabota OIIK-3
JMarpaMMBbl CIIEKEHUSA METEOPOIOTHUECKUM OIIK-5
CIyTHUKOM 3eMJIn
Satellite footprints

13 Omnpenenenue neneykaszarenen st ciexxenns | [Ipakruueckast OK-3
3a CIYTHUKOM B 30HE PaIMOBUIUMOCTH pabota OIIK-3
CTallMOHAPHOI'0 aBTOHOMHOTI'O ITyHKTA IIpUemMa OIIK-5
nHpopMauu
Satellite positioning

14 dopma noCIyTHUKOBOM TPacChl B [IpakTnueckas OK-3
3aBHCHUMOCTH OT BBICOTBI U HAKJIOHEHUS pabota OIIK-3
OpOUTHI CITyTHHKA. OIIK-5
Ground track shapes

15 0O0630p €O CITyTHUKOB. [TpakTrueckast OK-3
Satellite coverage paboTa OIIK-3

OIIK-5

16 Xapakrepuctuku OM BosH [TpakTnueckas OK-3
Wave’s properties paboTa OIIK-5

17 3aBHCUMOCTB pa3Mepa dIIEMEHTA Pa3pelleHHs Pabota co OK-3
Ha MECTHOCTH OT BBICOTBI U allEPTYpPhI CHUMKaMU OIIK-3
CIIyTHHKA. OIIK-5
Ground-Projected instantaneous-field-of-view.

18 ['eoMeTrpust ckaHMpPOBaHUSA € MOJIAPHOTO Pab6ora co OK-3
re0CTallMOHAPHOTO CITyTHUKA CHUMKaMH OIIK-3
Polar satellite scanning geometry OIIK-5

19 CunTe3npoBaHue N300paKeHUH B Pabota co OK-3
€CTECTBEHHBIX U IICEBJIO - IIBETAX. CHUMKaMH OIIK-3
True color and false color rgh combination OIIK-5

20 JlemmdpupoBaHre OCHOBHBIX KaTeropui Pabota co OK-3
U300pa)KeHMsI 10 CHUMKaM B BUJMOM U CHUMKaMH OIIK-1
UH(PaKpaCHOM JIaNa3oHax 1 KaHaie OIIK-5
BOJISTHOTO Tapa.
Main categories in multispectral satellite
images

21 AHanm3 CyTHUKOBBIX H300paXkeHHi ¢ Pabota co OK-3
HCII0JIb30BAHNEM DIIEMEHTOB CHUMKaMH OIIK-1
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neumdpuposanus Elements of Visual OIIK-5
Interpretation

22 8 JemudpupoBanue BUIOB 00JIAYHOCTH 110 Pabora co OK-3
CHMMKaM B BUAMMOM U MHPPAKPACHOM CHUMKaMU OIIK-1
nUanasoHax OIIK-5

Cloud identification

5. YueOHo-meTOoAMYecKOe oOecnedyeHHe CAMOCTOAATEJbLHOH pPadoThl CTYIEHTOB U
OLICHOYHBbIE CPeICTBA /ISl TEKYIIero KOHTPOJS yCIeBaeMOCTH, IPOMEKYTOYHON aTTecTaluu
10 UTOraM OCBOEHHS JHCIUIIIHHBI

5.1. Tekyumuii KOHTPOJIb

[TuceMeHHBIN KOHTPOJIb (TECTUPOBAHUE).

becena co ctynenTamu (KOJJIOKBUYM) IO MPOHJIEHHOM TeMe.

[IpueM u mpoBepka oTUeTa MO KaxAOW J1abopaTOpHOM paboTe B BHUAEC KOMIIBIOTEPHOM
MIpEe3EHTAIH C TECTOBBIMU BOIIPOCAMU U OOCYXKIACHHEM.

a). O0pa3ubl TECTOBBIX M KOHTPOJIBHBIX 3aJaHUI TEKYILIEro KOHTPOJIA

1. ApryMeHT nepuIeHTpa ONPENEIAETCS KaK:

a) yrJIoBO€ PacCTOSTHUE MEKY TOUKON BECEHHETO PaBHOAEHCTBUS U BOCXOIALINM Y3JI0M
0) yroJ Mexay TIOCKOCThIO HEOECHOTO 3KBAaTOPa U IJIOCKOCTHIO OPOUTHI CITyTHUKA

B) YIJIOBOE PACCTOSIHUE MEXK/1Y BOCXOISAIINM Y3JI0M U MEPULIEHTPOM

(TTpaBHIBHBI OTBET — B)

1. Argument of periapsis is

a) angle from a reference direction to the direction of the ascending node
6) anqular distance of the orbital plane from the plane of reference

B) the angle between the orbit's periapsis and the orbit's ascending node
(TTIpaBHIBHBII OTBET — B)

2. 'eocuHXpOHHAS U reOCTallMOHApHAsi OPOUTHI OTIIMYAIOTCS:
a) HAaKJIOHCHUEM

0) meproaoM obpallieHus CIIyTHUKA

B) HalpaBJIEHUEM JIBUKEHUS CITyTHHKA

(TTpaBuIBHBINH OTBET — a)

2. Geosynchronous and geostationary orbits are differed:
a) inclination

0) orbital period

B) motion direction

(TTpaBuIBbHBIN OTBET — a)

Bonpocs! k K0/IOKBHYMY 110 Teme NeS
«Puznueckre 0CHOBHI 133

Physical basis of remote sensing

1. OMB. YpaBuenue MakcBesia Jisi IUIOCKOW BOJIHBI.
Electromagnetic waves in free space. Maxwell's equations.
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2. Xapakrepuctuku OMB.
Wave’s properties
3. DIIEeKTPOMAarHUTHBIN CIIEKTP.
Electromagnetic spectrum
4. A6comotHo uepHoe Teno. Cepoe Teno. CelneKTUBHO H3ITydaroliee Teo.
A black body model. Gray body. Non-gray body.
5. YpaBuenue [lnanka.
Planck's law
6. 3akoH cMemeHus Buna.
Wien's displacement law.
7. B3auMoneHCTBHE SIIEKTPOMArHUTHBIX BOJIH C aTMOcC(hepoil: MOTJIONIeHHEe, paccesHue,
MIPOITyCKaHHE.
Interaction of electromagnetic waves with the atmosphere: absorption, emission and
transmission.
8. OM cnektp uznydeHus CoyiHIIA Ha BHEIIHEH I'paHUIle aTMOC(epbl U y MOBEPXHOCTU
3emn. OkHa ipo3padHocTu aTMocdepsl. [loock! nmornomieHus: atMochepHBIX Ta30B.
Solar radiation at the top of the atmosphere. Solar radiation transmitted by the
atmosphere. Optical atmospheric windows. Absorption spectra of the gases in the
atmosphere.

0). IlpumepHasi TemaTuka pedepartos, 3cce, T0KIAT0B
Brinonnenue pedepatos, acce, JOKIAI0B M0 JAHHON TUCHUIUIMHE HE MPEAYCMOTPEHO.

B). [IppuMepHBbIe TeMBbI KYPCOBBIX padoT, KpUTEPUHU OLlEHNBAHUS
BrinosiHeHue KypcoBbIX paboT M0 JaHHOW JUCIMILIMHE HE MPETyCMOTPEHO YUeOHBIM MJIAHOM.

5.2. Meroanuyeckue yKa3aHus M0 OPraHu3auu cCaMoCTOSITeIbHOIH padoThI

B Teuenume cemecTtpa CTyIeHT 00s13aH CaMOCTOSITENIbHO MpopadaThiBaTh MaTepua,
U3JIOKEHHBIM Ha JEKIUSAX, Uil Yero pEeKOMEHAYETCs HCIOJIb30BaTh CJHIETAHHbIE Ha JEKIUSIX
KOHCIIEKThI, H3yYUTh OCHOBHYIO M JOIOJHUTEIbHYIO JIUTEPATYpy, MNPE3CHTAUU JEKIUNH U
MpakTH4ecKux pabor. OcBOoeHHE MaTepraioM U BBINIOJHEHUE MPAKTUYECKUX padOT MPOXOIUT MPU
PETYISpHBIX, IO BO3MOXXHOCTH, KOHCYJbTAllMSIX C TMpenojaBareieM, JJid 4Yero CTYACHTY
MpeI0CTaBIeHa BO3MOKHOCTh MCIIONIb30BaTh yaaneHHbIN goctyn (MuTepHer).

5.3. IIpoMe:KyTOUHBIH KOHTPOJb: dK3aMEH

KoHnTpone 1o pesynpraraMm 6 yuyeOHOTO cemecTpa — 3adeT, IO pe3yjibTaraM 7 ceMecTpa —
9K3aMEH.

3ayeT npoxoAuT B yCTHOH ¢opme. OOyuaroieMycs npeajgaraercst 1aTb Haubosee MOJHbIN
OTBET Ha JIBa, CIy4ailHbIM 00pa30M BBIOPaHHBIX BOIIPOCA.

DK3aMeH MpOXOAUT B YyCcTHOM ¢opme. OOyuaromiemycs npeaiaraercs JaTb HauOolee
MOJIHBI OTBET Ha BOIPOCHI, CIydailHbIM 00pa3oM BblOpaHHOro Ouiera. Kaxaplii Ouier coaepxuT
nBa Bomnpoca. [ToHbIM KOMIUIEKT 9K3aMEHAIlMOHHBIX OUJIETOB BKIIIOYAET B ce0sl BOIIPOCHI 11O BCEM
paszenam Kypca.

Ilepeyenb BONIPOCOB K 3a4€Ty:

Counue. Ero crpoenue.

Counneunslii BeTep U atMochepa 3eMiu

Opomonus ConHia

Buytpennss o6nacte Conneunoii cucremsl. [lnanerst Mepkypuit, Benepa, 3emis, Mapc

el N>
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CoNoOR~WNE

[Tosic acteponnoB

Buemmnss o6nactes Conmneunoii cucremsl. FOnurep, Catyps, Ypan, Hentyn

[Tosic Kokinepa

Hebecnas cdepa, sxmmnTrka, HebecHbIe TOIroca (TOII0ca MUpPa) U HEOECHBIN SKBATOP

HaxnoneHnne MmIOCKOCTH SKIMIITHKA U ce30HbI Tojia. Tponuk Paka u tponnk Kosepora

10 KennepoBckue 3akoHbl OpOUTATILHOTO JIBUKEHUS

11. HlecTb KEMJIEPOBCKUX AIEMEHTOB

12. Knaccudukanus opowur.

13. Oco6wie opouTsl. I'eocranmonapHas, opoura ['omana, opOuTa 3aXOpOHEHUS, COTHEUHO-
CHHXpOHHAs opOHTa. YTpEHHHUE U BEUECPHUE OPOUTHI.

14. Op6uransHoe nBukenue. HeBecomocTs.

15. Dueprus, HeoOxoaUMas JJIs 3aIyCKa CITyTHHKA.

16. Cwuuibl, ACHCTBYIOIIME HA CITYTHUK HA OpOUTE

17. CxopocTs 3a1mycka, CKOpOCTh OCBOOOKICHHUS.

18. CxopocTh CIyTHHKA Ha JUIANITHICCKON OpOnTe

19. VYpaBHeHue yckopeHus cimyTHUKa. OpOHUTaIbHBIN TepHO

20. OcHoBHBIE BO3MYIICHHS OPOUTHI cITyTHHKA. [Ipereccust TIoCKOCTH OpOUTHI

21. OcHOBHBIC BO3MYIIIEHUS OPOUTHI CIyTHHKA. [Iperieccrst BOCXOAIIETo y3i1a

22. AtmocdepHOe TOPMOIKECHUE

23. 3amyck CIyTHHKA Ha OpOHUTY

24. TloacryTHUKOBAs TOYKA W TIOACITYTHUKOBAs Tpacca

25. TloacmyTHUKOBAS Tpacca Te0CTallMOHAPHOTO U TEOCHHXPOHHOTO CITyTHUKA

26. Bocxopsiue u HUCXOISIINAE BUTKH OPOUTHI

27. Hazemnas tpacca [1OC nns HeBparmaromieiics 3emin

28. Hazemmnas tpacca I[1OC nns Bpamarornieiicss 3emn

29. Hazemnas tpacca [1OC npu pa3HBIX 3HAYEHUSAX KETIJICPOBCKUX JIEMEHTOB.

30. ITonoca 0630pa mosTHO-OPOUTANBHBIX CITYTHUKOB. [lonoca 0630pa Ha mostocax.
[lepexpbITHE CMEXHBIX TIOJI0C 0030pa

31. [Tone 0630pa reocTarMOHAPHBIX CITYTHUKOB

32. MexayHapoHasi CeTb re0CTallMOHAPHBIX CITYTHHUKOB

33. 3Be3AHOE BpeMsI U COJTHEYHOE BpeMs

34. VctuHHOE U cpeiHee COTHEUHOE BpeMsI

35. AHanemMa. YpaBHEHHUE BPEMCHH

36. Kpuas ypaBHEHHS BpeMEHU

37. CuHOIMYECKHE CYTKHU (JIEHB) U TPOITUYECKHUM TOJT

38. HOnmaHckuil ¥ rperopuaHCKuil KajJeHIapu U BUCOKOCHBIN TOJ.

39. Cunepuueckoe BpeMms. Cunepudeckue cyTku. Cupepuueckuid roj

40. DxBaTopHallbHAs CUCTEMa KOOPIUHAT

41. CuHOAMYECKUH U CHACPUYUECKUN JTYHHBIA MecsIl

42. Cdepa Bpemenu. BcemupHoe u BceMUPHOE KOOPAUHUPOBAHHOE BPEMsI

43. MecTHBII cCTaHIAPTHBIA MEpUAHaH BpeMeHH. YacoBbie mosica

44. JlemapKallMOHHAs JIUHUS BPEMEHH

©oo~No O

Structure of the Sun.

Solar wind.

Life cycle of the Sun

Inner solar system.

The asteroid belt.

Outer solar system.

The Kuiper belt.

Celestial coordinates. The Ecliptic. Celestial poles and equator.

Tilt of Ecliptic plane. Seasonal variations. The Tropic of Cancer. The Tropic of Capricorn.
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10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

The Keplerian laws.
The Keplerian elements.
Orbit list.

Geostationary orbit, Hohmann transfer orbit, a graveyard orbit, Sun-synchronous orbit Morning
orbit and afternoon orbit.

Orbital motion. Weightless.

Energy to launch a satellite.

Forces acting upon the orbiting satellite.

The lunch speed. The escape velocity.

Orbital speed for circular and ellipse orbit.

Acceleration equation Orbital period.

Major perturbations of a general satellite orbit. Precession of the orbit plane.
Major perturbations of a general satellite orbit. Precession of elliptical orbits.
Atmospheric drag.

Energy to launch a satellite.
Subsatellite point and subsatellite track.
A Geostationary and a geosynchronous orbit’s ground track.

Ascending and descending orbits for satellites.

POES Orbit’s Ground Track for a Non-Rotating Earth.

POES Normal Spacecraft Ground Track.

POES Orbit’s Ground Track and orbital element.

Imaging swaths. Imaging swaths in Polar Regions. Overlap in adjacent swaths.
Global Coverage of geostationary satellites.

Global meteorological satellite network.

Sidereal and solar Time.

Apparent Solar Time and Mean Solar Time.
Analemma. Equation of time.

Graph of the equation of time.

Equation of time and tropical year.

Julian Calendar. Gregorian reform. Leap year.

Sidereal Time. Sidereal day. Sidereal year.

Equatorial coordinate system.

Synodic and sidereal month.

The Time Sphere. Universal and Coordinated Universal time.

Local Standard Time Meridian. Time zones.

International Date Line

IlepeyeHs BOPOCOB K dK3aMeHY:

1. Cucrema HeGecHbIx koopauHat. HeGecnblil akBarop. Ilomtoca mupa. Dxnuntuka. Touku

PaBHOJICHCTBUS.

3akoHbl opbUTanbpHOTO ABMKEHUs Kemepa.

OnemenTsl opouThl Keruiepa.

Knaccugukarus opour.

Oco0ble opOuThl. ['eocTanmonapuas, nepexojaHas opouta ['omoHa, opOUTa 3aXOPOHEHHUS.

CoJiHeYHO-CHHXpOHHAs opOuTa. YTpeHHUE U BeUepHHE OPOUTHI.

DOHeprus, HeoOXxoauMast JUIsl 3arycka cnyTHuka. Cuiibl, JeHCTBYIOILINE HA CITYTHUK Ha

opbure.

8. CxopocTsb 3amycka, CKopocTb 0cBOOOKIeHNs. CKOPOCTh CITYTHUKA Ha SJUTUITHYECKON
opbure.

9. VpaBHeHue yckopeHHs crnyTHHKA. OpOUTaIbHBIN MEPHOT

10. OcHoBHBIE BO3MYIIIEHHUS OpOUTHI criyTHHKA. [Ipereccust mIockoCTH OpOUTHI.

Noookrwn
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11. OcHoBHBIC BO3MYIIIEHUS OpOUTHI ciryTHUKA [Ipereccust BOCXOasIIero ysmna.

12. Atmocdepnoe Topmosxenue. Koppekiust opOUTHI.

13. bonbmoii kpyr. [ToxcnyTHUKOBasE TOYKa ¥ MOJICIYTHUKOBAsA Tpacca. Hazemuas tpacca [TIOC
U1 HeBpararomieiicst 3emnu. Bocxoasmiye 1 HUCXOAAIUE BUTKA OPOUTHI

14. Hazemnas tpacca [TOC mns Bpamatomieiics 3emmu. [[peiid 1oaroTsl BOCXOISIIETO y3i1a
OopOUTHI Ha BpallaroIIeics 3emre.

15. Hazemnas tpacca [1OC npu paznom nepuoje oOpaiieHus.

16. Hazemnas tpacca [1OC npu pazHOM HaKIOHEHUH OPOUTHI.

17. Hazemnas tpacca [1OC npu paznom aprymMeHTe NEpUIICHTPa OPOUTHI.

18. Tonoca 0630pa MOIsIPHO-OPOUTATBHBIX CITYTHUKOB. [losoca 0630pa Ha MmoJrrocax.
[IepexpbITHE CMEKHBIX IOJI0C 0030pa. I 106aIbHOE TOKPBITHE.

19. TTone 0630pa reocTaIMOHAPHBIX CITYTHUKOB. [ 100aTbHOE MMOKPBITHE.

20. MextyHapoIHast CeTh ONEPATHBHBIX METEOPOJIOTHUECKUX CITYyTHUKOB

21. DnekTpoMarHuTHHIE BOJHBI. Y paBHeHHEe MakcBeIa Ui TUIOCKOW BOJTHBL. XapaKTepUCTHKH
AIIEKTPOMArHUTHBIX BOJIH.

22. OM cnekTp.

23. VI3myueHne abCOMIOTHO-UYEPHOTO TeJa, CEPOTo Tela, CEIEKTUBHO-N3ITYJaIOIero Tea.
Kpuseie [Innanka. 3akon cMmenienusa Buna.

24. DnekTpoMarHuTHHIN criekTp n3nydenus: Connna. Bzanmopeiicteue D9MB ¢ atmocdepoi.
3emu. OM CHEKTP COTHEYHOTO M3IYyYEHHUs y MOBEPXHOCTH 3eMin. OKHA MPO3pavHOCTH.
[Tonocs! nmpomyckaHus.

25. [TaccBHBIC W aKTUBHBIC BHJIBI ChEMKH. BUIBI TACCHBHBIX H aKTHBHBIX CEHCOPOB.

26. 'eoMeTpHsi CbEMKH C MOJIIPHBIX CITYTHUKOB. [1po1osibHOE ¥ MoTIepeyHOe CKaHupOBaHHE.

27.'eomeTpusi CbeMKH C T€OCTAIMOHAPHBIX CITYTHUKOB. No-X OCTHas CTaOUIn3amms 1
cTabmIM3aIs BpalieHUS.

28. MrHOBEHHOE I10JI€ 3peHUsl, M0JIe 3pEeHUsl. DIEMEHT pa3pelIeH!s] HA MECTHOCTH.
dopmupoBaHre U300paKEHUSI.

29. llndpoBoii CTyTHUKOBBI CHUMOK. Buibl pa3pemienus.

30. Tpuxpomarusm. LBeToBoit kpyr HetoroHa. OCHOBHBIE M IONIOJIHUTEIILHBIE IBETA.
AJIMTUBHAS U CyOTpaKTHBHAS MOJIEJIH [IBETOBOTO CUHTE3A.

31. KonupoBaHue 11BeTa Ha CITyTHUKOBBIX H300paxkeHusx. [IBeToBoii kyO.

32. CuHTe3upOBaHUE CITyTHUKOBOTO N300paKEHUS B €CTECTBEHHBIX U IICEBIOLIBETAX.

33. CniyTHHKOBasi ChbeMKa B BUIMMOM KaHale. Ee npenmyiiecTBa v HeJJOCTaTKU.

34. CniyrHHKOBas chbeMKa B MH(ppakpacHOM KaHaje. Ee mpenmyliecTBa U HeA0CTaTKU.

35. CniyTHHKOBas CheMKa B KaHalle BOASIHOTO napa. Ee mpenmylecTsa u HeAOCTaTKU.

36. Knaccuduxaiys BU0B 00IaYHOCTH Ha CITYyTHUKOBBIX H300PaKEHUSX.

37. DnemeHTHI AemnGPUPOBAHUSL.

38. lemmdpupoBanue cironcrooOpa3Hoit obmauHocT Ha BUIUMbIX 1 MK cHUMKax.

39. lemudpupoBanue KydyeBo-o0pa3Hoi o61auHoCTH Ha BUIUMBIX 1 MK cHEMKaX.

40. JlemudpupoBanue nepucTo-oopa3Hoi o0mayHocTd Ha BUAMMBIX U K cHUMKax.

1. Celestial coordinates. The Ecliptic. Celestial poles and equator.

2. Kepler’s Laws of Orbital Motion.

3. The Six Keplerian Elements.

4. List of orbit.

5. Geostationary orbit, Hohmann transfer orbit, a graveyard orbit.

6. Sun-synchronous orbit. Morning orbit and afternoon orbit.

7. Energy to launch a satellite. Forces affecting the satellite.

8. The lunch speed. The escape velocity. Orbital speed for circular and ellipse orbit.
9. Acceleration equation Orbital period.

10. Major perturbations of a general satellite orbit. Precession of the orbit plane.
11. Major perturbations of a general satellite orbit. Precession of elliptical orbits.
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12. Atmospheric drag.

13. Great circle. Subsatellite point and subsatellite track. POES Orbit’s Ground Track for a Non-
Rotating Earth. Ascending and descending orbits for satellites.

14. POES Normal Spacecraft Ground Track. Ascending Node Shift Due to the Rotating Earth.

15. Orbital Ground Tracks with Changing period.

16. Orbital Ground Tracks with Changing Inclination.

17. Orbital Ground Tracks with Changing Perigee Location.

18. POES imaging swaths. Imaging swaths in Polar Regions. Overlap in adjacent swaths.
Global coverage of POES.

19. Global Coverage of geostationary satellites.

20. Global meteorological satellite network.

21. Electromagnetic waves. Maxwell's equations. Wave’s properties.

22. Electromagnetic spectrum.

23. Black-body, gray body radiation. Plank’s law. Wien's displacement law.

24. Interaction of electromagnetic waves with the atmosphere: absorption, emission and
transmission. Solar radiation at the top of the atmosphere. Solar radiation transmitted by the
atmosphere. Optical atmospheric windows. Absorption spectra of the gases in the
atmosphere.

25. Passive and active systems. Passive and active sensors.

26. Imaging geometry of polar satellite. Cross-track and along-track scanning.

27. Imaging geometry of geostationary satellite. Spin and 3-axis stabilization.

28. Instantaneous-field-of-view. Field of View. Ground-Projected instantaneous-field-of-view
Image formation.

29. A digital image. Resolution types.

30. Trichromatic Theory. Color wheel. Complementary color pairs. Additive and subtractive
color models.

31. RGB in three-dimensional color space. RGB codes.

32. True color RGB combination. False color RGB combination.

33. Imagery in VIS bands. Strengths and weaknesses of visible imagery.

34. Imagery in thermal window channels. Strengths and weaknesses of IR imagery.

35. Imagery in water vapour bands. Strengths and weaknesses of WV imagery.

36. Elements of Visual Interpretation.

37. Cloud type identification by satellites.

38. Stratiform characteristics in satellite imagery.

39. Cumuliform characteristics in satellite imagery

40. Cumuliform characteristics in satellite imagery

OO0pa3ubl 0UIETOB K IK3aMeHY

JK3aMeHANMOHHBIN OmJter Ne 1
Poccuiickuit 'ocynapctBeHHbIl [ 1IpOMETEOPOIOTHUECKUIT Y HUBEPCUTET
Kadenpa DxcniepumenTtansHoit pusuku arMochepsl
Kypc Kocmuueckas mereoposiorus

1. Cucrema HeOecHbix koopauHar. HeOecubiii skBatop. Ilomoca mupa. Oxnuntuka. Touku
PaBHOJEHCTBUS.

2. DIeKTpOMarHUTHbIE BOJHBI. YpaBHeHHE MakcBesia sl IJIOCKOM BOJHBI. XapaKTepUCTUKU
AJIEKTPOMArHUTHBIX BOJIH.

1. Celestial coordinates. The Ecliptic. Celestial poles and equator.
2. Electromagnetic waves. Maxwell's equations. Wave’s properties.

3aBenytomuii kadeapoii: (Kysuemnos A./l.)
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JK3aMeHaAlMOHHBIN Oniietr Ne 5
Poccniickuii 'ocynapctBeHHbIN [ MApOMETEOPOIOrHYECKUN Y HUBEPCUTET
Kadenpa DxcnepumenTanbHoi Gu3nKu armMmochepbl
Kypc Kocmuueckas mereoposiorus

Oco0sbie opouTel. ['eocTanmmonapHas, nepexoHas opoura ['omona, opOUTa 3aXOpPOHEHHS.
ITaccuBHBIE U aKTUBHEIE BUJbI CbE€MKHU. BI/II[LI IMaCCUBHBIX U AKTUBHBIX CCHCOPOB.

Geostationary orbit, Hohmann transfer orbit, a graveyard orbit.
Passive and active systems. Passive and active sensors.

NEN e

3aBeayromuii kKadeapoi: (Ky3nenos A.Jl.)

6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecreyeHue JUCIUINIMHBI

a) OCHOBHAs JIMTeparypa:

1. Baragumupos B.M. JlucTaHIMOHHOE 30HIUPOBAaHUE 3eMITH [ DICKTPOHHBINA pecypc]: yueO.
nocobue / B. M. Bmamumuposn, J. J. Jmutpuen, O. A. [yOposckas [u ap.] ; pen. B. M.
Brnagumupos. — Kpacnospck: Cu0. denep. VH-T, 2014. — 196 c.
http://znanium.com/catalog.php?bookinfo=506009

2. IMunogen .. Meteoposorust u knmuMarosiorusi: Ydeonoe nmocoodue. - M.: HULL Uudpa-M;
Mu.: Hos. 3nanue, 2013. - 399 c. http://znanium.com/catalog.php?bookinfo=391608

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

1. V. Puc. OcHOBBI AMCTaHITMOHHOTO 30HAUpoBaHus — M.: «Texrocdepar, 2006.

2. AM. UYangpa, C.K. Tom. JluctannmuoHHOe 30HAUpPOBAHHE U TreorpaduuecKue
nHpopMannoHHsie cuctemsl - M.: «Texrocdepay, 2008.

3. . Kanunun H.A., TonmaueBa H.1. KocMuuecknue MeTo bl UCCIAEOBAHUI B METEOPOJIOTHUH.
- Ilepmb: uza. [lepmckuii ynuepcutet, 2005.

4. JlucTaHIMOHHOE 30HIUPOBAHUE B METEOPOJIOrHH, OkeaHorpaduu u rugposorud. [loxg pen.
A.IL. Kpaknenna. - M.: u3a. «Mupy», 1984.

5. I'ap6yk C.B., I'epmienzon B.E. KocMuueckne cructeMbl AMCTAaHIIMOHHOTO 30HIUPOBAHUS
3emin. - M.: u3a. «Cxandkey», 1997.

6. Kponbepr I1. lucraninuonnoe uydenue 3emiu. - M.: uza. «Mupy, 1988.

7. Jlazepnoe 3oHmupoBaHue atmocepsl u3 kocmoca. Ilox pen. 3axaposa B.H. - JL:
I'mapomereonsaar, 1988.

8. Kaniuaun H.A., TonmaueBa H.U. KocMuueckre MeTo bl MCCIEIOBAHUI B METEOPOJIOTUH. -
[Tepmb: u3n. [lepmckuit ynusepcurer, 2005.

9. Snyrm I.A. lemndpupoBanue a3poOKOCMUYECKUX CHUMKOB. - M.: m3a. «Henpay, 1991.

10. PykoBOCTBO MO UCIIOJIB30BAHUIO CITYTHUKOBBIX IAHHBIX B aHAJH3E U MPOTHO3E TOTO/IBL. -
JI.: T'mnpomereonsnar, 1982.

B) MHTEpHET-pecypChI:
1. DNeKTPOHHBIN pecypc: Satellite meteorology. Pexxum JOCTyTa:
http://profhorn.meteor.wisc.edu/wxwise/satmet/index.html
2. Dnextponnbii  pecypc:  Satellite  Meteorology  Course.  Pexxum  mocryna:
http://www.comet.ucar.edu/class/satmet/index.htm
3. DnektpoHHbI pecype: Kypc nekuwmii mo cmyrHukoBoir Meteoponorun EUMETSAT. Pexum
nocrymna: http://meteovilab.meteorf.ru/
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4. Dnexrponnblii pecypc: A catalog NASA images and animations.
http://visibleearth.nasa.gov/

Pexxum pocryna:

r) IporpaMMHoe obecrie4eHue
windows 7 48130165 21.02.2011
office 2010 49671955 01.02.2012
windows 7 48130165 21.02.2011
office 2010 49671955 01.02.2012

1) npodeccuoHATbHBIE 0a3bl JAHHBIX
HE UCIIOIb3YIOTCS

¢) uHGopMaIMOHHBIE CIIPABOYHbIE CHCTEMbI:
DNeKkTpOHHO-0MOIMoTe Has cucteMa 3HaHuyM. Pexxum foctyma: http://znanium.com

1. MeToanueckue YKazanusd 1Jist 06yqalonmxca 110 OCBOCHHIO JUCIHUITJINHBI

Bua yueOHbIX Opranusanus 1eATeJ1bHOCTH CTYAEHTA

3aHATHH
Jlexknun Hamnmcanne koHCIIEKTa JIEKIMI: KPATKO, CXEMAaTHYHO, TIOCIE0BATEIBHO
(TembI1 Nel-8) (uKcHpoBaTh OCHOBHBIE IIOJIOKEHHUS, BBIBOJBI, (DOPMYIHPOBKH,
0000111eHNUs; TOMeUYaTh Ba)KHBIE MBICIIH, BBIICIATH KIIFOUEBBIE CIIOBA,
TE€PMHHBI.
IIpoBepka TEpMHUHOB, MOHATHM, TEXHUYECKUX XaPAKTCPUCTHK C

MOMOII[bI0 HMHTEPHET PECYPCOB C BBIMHUCHIBAHUEM TOJKOBAHUN B
TETPajb.

O0603HaunTh BOMPOCH, TEPMHUHBI, MaTepHall, KOTOPHIH BBI3BIBAET
TPYAHOCTH, TIOMETUTh M TOMBITATbCS HAWTU OTBET B PEKOMEHIYEMOM
JauTepaType.

Eciu camocrositenbHO He ymaercs pasoOpaTbcsi B MaTepuane,
HeoOxouMo copMyIUpoBaTh BOMPOC U 3a/aTh IPENOAABATEN0 Ha
JeKIUU, Ha KOHCYJIbTAallUd, WJIM C HCIIOJIb30BaHUEM YIAIEHHOTO
nocrymna yepe3 MHTepHeT

Ipaktuueckne  IlpopaboTka pabGoyeill mporpammsl, yiaensiss 0co00e BHUMaHHUE LENIM U
3aHATHA 3a/la4aM CTPYKTYpPE U COJIEPIKAHUIO TUCLUIUINHBIL.
(Nel-8) KoHcnektnpoBanue HCTOYHUKOB.

IHoaroroBka Kk
IK3aMEHY

8.  HudopmaunoHHbie
npomecca o

o0pa3oBaTeIbHOI0

PaGota ¢ KOHCIEKTOM JEKIHil, MOArOTOBKa OTBETOB K KOHTPOJIHHBIM
BOIIpOCaM, TMPOCMOTP PEKOMEHIyeMOW JuTeparypbl u paboTa ¢
TekcToM. PelieHue TecTOBBIX 3aJaHUi, MOATOTOBKA OTYETOB MO Mp/p U
Jpyrue BUJBI paboT.

IIpy moxaroToBke K SK3aMeHYy HEOO0XOJUMO OpPHUEHTHPOBATHCS Ha
KOHCIIEKTBl JIEKIIMM, PEKOMEHIYEMYIO JIUTEpaTypy, BOIPOCHI I
IOATOTOBKHU K 9K3aMEHY U T.[I.

TEXHOJIOTHH, HCIMOJIb3yEMbIC npu
AUCHUIUIMHE, BKJIIOYasg INEpPeUYCHb

oCylIeCTBJIEHUH
NMPOrpaMMHOI0

ol0ecrieyeHnsl 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)

‘ Tema (paznen) ‘

OO6pazoBarenbHbIE U

‘ [lepeueHs mporpaMMHOTO 0OECTIeYeHHS
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JUCLIMIUTHHBI HHGOPMAIIMOHHBIC TEXHOJIOTHH 1 MH(POPMAITHOHHBIX CITPABOYHBIX
CHUCTEM
Tembl 1-8 HHOOPMAIIMOHHEIE TEXHOJIOTUHU 1. ITaket Microsoft Excel, PowerPoint.

1. yTeHue JEKIUA C HCIOJIb30BAaHUEM
ClanI-npe3eHTalni

2. opraHm3aIys B3auMOJICHCTBUS C
00y4aroIuMHCs MOCPEACTBOM
3IEKTPOHHOM IMOYTHI
3. TpoBeIcHHE
TECTHUPOBAHUS

4. paboTa ¢ 6a3aMu JTaHHBIX
00pa3zoBaTeNIbHbIE TEXHOJIOTUH

1. IHTEPaKTHBHOE B3aMMO/ICHCTBHE
mejiarora U CTyACHTa

KOMITHIOTEPHOTO

2. DIeKTpOHHO-OUOINOTEUHAs CUCTEMA
I'mapoMereoOmnaiin http://elib.rshu.ru
3. CepBep OUCTAaHIIMOHHOTO OOYYCHHUS
PITMY MOODL http://moodle.rshu.ru
4. DIJEeKTPOHHBI Kypc JIEKUUH 110
CIIyTHUKOBOM METEOPOJIOr U
EUMETSAT
http://meteovlab.meteorf.ru/

5. baza manaeix HACA catalog NASA
images and animations/
http://visibleearth.nasa.gov/

2. CcoYeTaHWE WHAWBHUIYAJbHOTO H
KOJUIEKTUBHOI'O 00yUYeHuUs

9. MaTepuajibHO-TEXHUYECKOE o0ecneyeHre JUCHMIITHHbI

MartepuanbHO-TEXHUYECKOE OOEeCleueHue MPOrpaMMbl COOTBETCTBYET JIEHCTBYIOUIUM

CAaHUTAPHO-TCXHUYCCKUM H IMPOTHBOIIOKAPHBIM IIpaBHJIaM U HOpMaM H obecreynBacT IMPOBCACHUC
BCCX BUJIOB NPAKTUICCKHUX 3aHATHI M CAMOCTOSITEIIFHOM pa6OTI)I CTYACHTOB.

VY4eOHslil npouecc o0ecredyeH ayaIuTOpPUsSMHU, KOMIUIEKTOM JIMIIEH3HOHHOTO MPOTrPaMMHOIO

obecneyenus, oudanorexor PITMY.

1.

OCYIICCTBJIKICTCA Ha OCHOBC aI[aHTHpOBaHHOﬁ paGoqeﬁ nporpammnl  C

Y4yeOHass ayIMTOPUM AJ NMPOBedeHHUs 3aHATHI JEeKIMOHHOI0 THNA — YKOMIUIEKTOBAaHA
CrHeIMaIu3upOBaHHON (Y4eOHOM) MeOebio, HA0OPOM JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U
y4eOHO-HaIrJIAIHBIMU ~ TIOCOOMSIMH, OOECNeUMBAIOIIMMHU  TEMaTHUYECKHUE WILUIIOCTPALUU,
COOTBETCTBYIOIINE pad0OYNM YIEOHBIM MPOTPaMMaM JTUCITUTIINH (MOTyJIeH).

YyeOHasi ayIMTOPUU VISl NIPOBEJeHUS 3aHATHII CEMHUHAPCKOr0 THUINA - YKOMIUJIEKTOBaHA
CHelUaIu3upoBaHHON  (y4eOHOH) MeOenblo, TEXHHYECKMMH CpPEICTBAMH  OOy4YeHUs,
CIIY)KalllUMU JUIsl TPEJCTaBJIeHUs YyueOHOM HMHPOpMaAIUK, OCHAIICHHAas KOMIIbIOTEPHOU
TEXHUKOH C BO3MOYKHOCTHIO MOJKIIOUCHHS K ceTH "MHTepHeT" W 00ecrnedeHo J0CTYIOM B
ANIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO Cpely OpraHu3aluu

YueOHass ayauTopusi [Jisi TPYNNOBBIX M HWHAUBUAYAJIbHBIX KOHCYJbTAIMH -
YKOMILUIEKTOBaHA CIIEHUaIN3UPOBaHHON (yueOHOIl) MeOenplo, TEeXHHYECKUMU CpPeICTBaMU
oOyueHwus1, CIIy>KalluMu 7151 IpeCTaBIeHUs yueOHOU nHPOpMaInu.

YueOHast ayguTopusi IS TeKyNIero KOHTPOJS W MNPOMEKYTOYHON aTTecTalUM -
YKOMILIEKTOBaHA CIIEHUATH3UPOBAHHON (yueOHOI) MeOenblo, TeXHUYECKHMMH CpPeICTBaMU
oOyueHus1, CIIy>KalluMH 715 IpeCTaBlieHus yueOHOI nHBOpMAaITIH.

Ilomerenne A8l CaMOCTOSITEIbHOH PadoThl — YKOMIUIEKTOBAHO CHEIHATM3UPOBAHHON
(yueOHoi1) Mebenblo, OCHAIIICHO KOMITBIOTEPHON TEXHUKOU ¢ BO3MOXHOCTBIO MOJKITIOUEHUS K
cetu "HurepHer" wu oOecrnedeHO JOCTYIIOM B  DJEKTPOHHYI  HH(POPMAIMOHHO-
00pa30BaTeNbHYIO CpeAy OpraHU3aIIH.

10. Oco0enHOCTH OCBOCHMS M CUMILIMHBI VI HHBAJIUAOB M JIMI C OTPAHUYeHHBIMH
BO3MO’KHOCTSIMU 3/10POBbSI

O6y‘-ICHI/Ie o6y11afoumxc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBBA IIpU HCO6XOIII/IMOCTI/I
HUCIIOJIBb30BaAHUEM

CIICoMUaJIbHbIX MCTOIOB O6yLICHI/I$I U JUIAKTUYCCKUX MATCPUATIOB, COCTABJICHHBIX C Y4YCTOM
0Cco0eHHOCTEH HCI/IXO(I)I/ISI/I‘{CCKOFO pa3BUTHA, HUHAWBUAYAJIbHBIX BO3MOJKHOCTEH M COCTOSHHS
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3JI0POBbS TAKUX 00yJarommxcs (00yJaromerocs).

IIpu onpenenennu  (GOpMBI  MPOBEACHHUS 3aHATUH C  OOYYarOIUMCS-MHBAINIOM
YUUTBIBAIOTCS PEKOMEHJAIMH, COJAepIKalliecs B WHIAMBHIYAIbHON mporpaMme peaduiuTaiuu
MHBAJIN/A, OTHOCUTEJIBHO PEKOMEHI0BAaHHBIX YCIIOBUN U BUAOB TPYy/Aa.

[Tpu HeoOXxomumocTH sl 0Oy4alOMMXCA W3 YHCIa WHBAIMIOB U JIUI C OPaHUYCHHBIMU
BO3MOJKHOCTSIMH 37I0pPOBBSI CO3JAIOTCS CHENHalbHble paboume MecTa C y4eTOM HapyIIEHHBIX
GyHKIUH ¥ OTpaHMYCHUN )KU3HEACSI TETHHOCTH.
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