degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Kocmuueckast okeanorpagus
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: I'eoxocMuYecKre HayKH ¥ TEXHOJIOTUH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa TEPMOTHIPOMEXaHUKH OKeaHa

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
7 (ocennuii) - 3auet

8 (Becennnii) - uddeperurpoBanHblii 3aueT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A 1O. UBaHoB, xauA. (pu3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefanuy kKadenpsl TepMoruapomexanukn okeana 08.06.2020



AHHOTANMA

Kocmuueckast okeaHorpagusi — KOMIUIEKCHOE HAy4HOE HAllpaBiICHHE, B KOTOPOM HCIIOIB3YIOTCS METObI
JTUCTaHIIMOHHOTO 30HIMPOBAHMUS 3€MIIM M KJIaCCUYECKOH okeaHorpaduu ais n3ydeHus: MUpOBOro okeaHa Ha
pa3MUHBIX ~ HPOCTPAHCTBEHHO-BpeMEHHBIX Macmrabax. Ilporpamma aumcimmumasl  «Kocmuueckas
OoKeaHorpadus» MpenycMaTpuBaeT U3yYCHHE OCHOBHBIX METOIOB JUCTAHLMOHHOTO 30HIMPOBAHMS OKEaHa
(J130), xoTopble UCTIONB3YIOTCS /sl HAOMIOACHUSI, MOHUTOPHHTA M M3Y4YEeHHUS OCHOBHBIX OKEaHOJOTHUECKHUX
MpOLECCOB MW sIBIeHWH. BBomuTcsi moHsTHE TONS W sBIeHUS MHPOBOTO OKeaHa M OOOCHOBBIBACTCS
HeoOxoauMocTh puMeHeHus metonoB J[30 mia ux uccienoBanus. PaccmarpuBatores (uU3MUecKue OCHOBBI
30HAMPOBAHUS OKEaHa B OCHOBHBIX JIMAMa30HaX AJIEKTPOMArHUTHOTO CIIEKTPa, OCHOBHBIC JATYUKH U CUCTEMBbI
J30, xapakTepUCTHKH CHEMOYHOM ammaparypbl, OCOOCHHOCTH 30HIMPOBAHHS B Pa3IUYHBIX JHANa30HaX
(BuzumoM, MK © MUKPOBOIHOBOM), XapakTEPUCTUKH MPENOCTABISEMBIX [NaHHBIX, BHIbl HAay4YHBIX U
IMPUKJIAJHBIX OKEAHOJIOTMYECKUX 3aJad, pellacMble ¢ IPUMEHEHMEM CILyTHUKOBBIX JIaHHBIX U OCHOBHBIX
MPOAYKTOB  JWCTAaHIMOHHOTO 30HAMPOBAaHUS, B YaCTHOCTH onruyeckux, MK-pagumomerpuueckux,
IBTUMETPUUECKUX, CKaTTEPOMETPUUECKUX, paguonokalnuoHHblx U CBU-panuomerpuyeckux, a Takxke
(dakTopbl, ONpEeAeTIONIME NPOCTPAHCTBEHHOE, CIIEKTPAIbHOE W PaAMOMETPHUYECKOE pa3pelieHue
COOTBETCTBYIOIIMX CHCTEM M KOCMHMYECKMX HM300pakeHHH, TOYHOCTH M3MEPEHHs MapaMeTpoB,
HWHTEPECYIOIIUX OKEaHOJOrOB, U METOJbl, aJTOPUTMBI 00pabOTKH, aHalW3a MU MHTEPIPETALNN MOIy4aeMbIX
JTaHHBIX. JlUCIMIUIMHA TIpeAHa3Ha4deHa JUIs MOodydeHHs O0a30BbIX MOHATHH 1o mnpobmemam JI30 wu
HEOOXOAMMBIX HABBIKOB JJISl CAMOCTOSTEIIbHOW padOoThl B 00IaCTH TUCTAHLIMOHHOTO 30HANPOBAHUS OKEaHa.

1. leau u 3apauu

eap AUCUMNIMHBI

- (hopMHUpOBaHNE OCHOBHBIX 3HAHWH B 00JACTH IUCTAHIIMOHHOTO 30HIUpoBaHus okeaHa (/130), ero
METOJIOB M TIOIXOJOB, a TAaKXKe O THIPOPH3MYECKHX W OMOIOTUYECKUX IMPOLECCax, KOTOPhIE MOXKHO
uccienoBars ¢ momoniso J130;

- (hopMHPOBaAHKE HCCIIEOBATENHCKIX HABBIKOB U CIIOCOOHOCTH NMPUMEHATH AaHHble /{30 Ha mpakTHKe.

3anauu QUCHUNIHHBI
- IaTh CTyJieHTaM 0a30BbIc 3HAHUS B 00JACTH JAUCTAHIIMOHHOTO 30H1poBanus okeana (/130).

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJEIH,
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHanbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHANTBHOM IESTENbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
o0nacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaIM3a HayYHbIX JaHHBIX




[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,

IIK-2 CniocobeH AHAJIM3UPOBATH IMOJTYUYCHHBIC B |OIIPCACIAIONIUC HU3Yy4aCMOC ABJICHUC, U MPOU3BOAUTH

X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKU 110 NOPSIKY BETUUUHbI
JQHHBIC 1 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIO4CHH) 000CHOBaHMS M JI0KAa3aTeNIbCTBA, HAYYHbIE MPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

dhopme

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh [IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/IOB JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

YMETB:

e (yHIaMeHTaIbHBIC TOHATHS, 3aKOHBI M MPOOIEMBI COBPEMEHHOTO AUCTAHIIMOHHOTO 30HANPOBAHUS
okeaHna (/130);

e coBpeMmeHHbIe MeTob! [130;

® 1101151 U AABJICHUS B OKEaHE, KOTOPbIE MOTYT OBITh HccieqoBanbl MeTonamu J[30.

®  [I0JIb30BAaTHCS MOJYUYCHHBIMH 3HAHWSMHU JAJISl PEIICHUS NPHUKIAAHBIX M TEXHOJIOTHUECKUX 3a1ad
130;

Jie7IaTh COOTBETCTBYIOIINE BBIBOIBI M3 COMOCTABICHUS pe3ynsTraToB /130, Teopun U S9KCIIEpUMEHTA;
MPOU3BOIUTH YUCICHHBIE OLICHKH I10 MOPSIKY BEIHYUHBI;

BUJETh B 3a7a4ax /|30 ¢usnueckoe coepkanue;

OCBaMBaTh HOBBIE O0AaCTH MpUMeHeHHsT MeTooB J[30, skcriepuMeHTalbHbIE TTOAX0bI U METOJUKHY;
HOJTy4aTh 3HAYCHUS U3MEPIEMBIX TapaMETPOB BEPXHETO CJIOS MOPS U IIPUBOTHOTO CJIOSI aTMOC(EphI
U TIPaBUIIBHO OLICHUBATh CTEICHb UX JJOCTOBEPHOCTH;

e  s(pdextuBHO HCHONB30BaTh MH(OPMALMOHHBIE TEXHOJIOTMH M KOMIIBIOTEPHYIO TEXHMKY MJIS
JOCTUKEHUSI HEOOXOIUMBIX PE3YJIbTaTOB.

BJIAJIETh:

® HaBBIKAMH CaMOCTOATENBHOM paboThl ¢ AanHbiMu J[30;

® HaBbIKAMH yCBOEHHS M 00pabOTKH OONBIIOro 00beMa CIyTHUKOBOM nH(opMaiuu 00 OKeaHe;

® HaBBIKAMH IPaMOTHOH 0OpabOTKM pe3yJabTaTOB CITyTHUKOBBIX ChEMOK, JAHHBIX TUCTAHIIMOHHOTO
30H/IMPOBAHUS U COMIOCTABIICHUS UX C JAHHBIMU MOACITY THUKOBBIX U3MEPEHUH;

®  [IPaKTUYECKMMM HaBbIKAMM MCCIEIOBAHUS M PELICHUS MPUKIAAHBIX 3a/ad C MCIOJIb30BAHUEM
nocTynHbIX gaHHbIX [[30;

® KyIbTypoi HcIoiabp30BaHus AaHHbIX /|30 B okeaHorpaduyeckux 3agadax.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 [Tona u sBneHuss MupoBoro okeaHa 2 1

) JIUCTaHIIMOHHOE 30HAMPOBAHUE OKeaHa ) 1

(A30)




3 CrieKTp 3NeKTpOMarHUTHBIX BOJH 2 1
OpOurtsl, osoca 0630pa U pazperiecHue 2 1

5 MynbTHCIIEKTPAIBHOCTh " ) 1
MYJIBTHAATINKOBOCTD

6 TouHoctn  ompeneneHUs:  OCHOBHBIX ) 1
napamMeTpoB OKeaHa

7 OcHogsl JI30 B oNTHYECKOM JUAMTa30HE 2 1

] Ontuueckue natauku J130: kamepbl u ) |
CKaHephI [[BETA.

9 OcnoBet  /I30 B uH(pakpacHOM ) 1
JMana3oHe

10 HNudpakpacHbie JATYNKA J30: ) 1
NK-pagnomerpsl

11 Haruuku [130: cniekTpopaguoMeTpsl 2 1

12 OcnoBol /130 B mukposonHoBom (CBY) ) 1
JMamna3oHe

13 MuxkposonHossie gqaruuku /[30: PJIC BO ) |
u PCA

14 MuKpOoBOJITHOBEIE JATYUKU A30: ) 1
BBICOTOMEPHI U aJIbTUMETPBI

15 MUKpOBOJTHOBBIE JaTYUKHU A30: ) |
CKaTTepPOMETPHI

16 MuKpOBOJTHOBBIE JATYUKU A30: ) 1
naccuBHble CBY-pannomeTpsr
OCHOBBI ~ JIa3epPHOTO  30HIMPOBAHMSA

17 OKeaHa W B  YIbTpaduoIeTOBOM 2 1
JMamna3oHe

18  |Aspoxocmuueckue metonsl J[30 2 1

19 OcHOBHBIE BUBI © METOABI 00pabOTKH U ) 1
aHaJM3a KOCMHUYECKUX CHUMKOB

20 Anamm3 u 0o0paboTka  CHHUMKOB ) 1
ONITUYECKOTO AHara3oHa

1 Ananus 51 00paboTka  CHUMKOB ) 1
MH(paKpacHOTo Auana3oHa

2 Ananmsz 17§ obpaboTka ) 1
PaANONIOKAIMOHHBIX JAHHBIX

23 JlucTaHIMOHHOE 30HAUPOBAHUE ) 1
BOJIHOBBIX IIPOIIECCOB B OKEaHE

24 | IucTaHIIMOHHOE 30HINPOBAHNE TEUCHUN 2 1

75 JIMCTaHIIMOHHOE 30HANPOBAaHUE (PPOHTOB ) 1
1 GPOHTANBHBIX 30H

2% JlucTaHIMOHHOE 30HAUPOBAHUE ) 1
XJIOpOQHILIA U [IBETCHUH

27 JMcTaHIMOHHOE _ 30HIMpoOBaHHE ) 1
TUICHOYHBIX 3arpsi3HeHUN

28 JlucTaHIMOHHOE 30HANPOBAHUE ) 1
MPOLIECCOB B HIXKHEM CJI0€ aTMOC(hephI

29 JIMCTaHIIMOHHOE 30HIUPOBAHNE MOPCKUX ) 1
$119 (0):]

30 JlMcTaHIMOHHOE 30HAWPOBAHHUE CYIOBOU ) 1
00CTaHOBKH

Nroro gacos 60 30

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.




4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmi)
1. Ilona u sBieHuss MupoBoro okeana
OcHOBHbBIE NOHATHUS U IPUHLUIIMAJIBHBIE pa3audus. YTo Hy>KHO 3HATh OKEAaHOJIOraM U3 KocMoca.
2. QuctanmmonHoe 30HaAupoBanue okeana (/[30)
OcHoBHble oHATHS. Paznuunsie cpenctsa, MmeToas! U moaxoas! B J[30. CiyTHUKOBBI MOHUTOPUHT.
3. CexTp 3NeKTPOMAarHUTHBIX BOJTH

Bugumblii, mHQpakpacHbli ¥ MHUKPOBOJIHOBBIM jauana3oHsl. [lommomenue B armocdepe M OKHA
MIPOITYCKaHUSI.

4. OpOutsl, mostoca 0630pa U pa3pelieHue

[Tapamerpsr opbut cnytaukoB JI30. Ilomocel 0030pa, peskuMbl 30HAUPOBAHUS U CKAHUPOBAHUSL.
IlonsTHS NIPOCTPAaHCTBEHHOIO, PAJUOMETPUYECKOIO U CIIEKTPAJIBHOIO Pa3pelleHui.

5. MyJbTUCIIEKTPAJIBHOCTD U MYJIBTUIATYMKOBOCTh
Mynsrucnextpanbhbie cucteMbl garankoB J130. MynsrugaruukoBoit nogxon B J130.
6. TouHocTH onpeneIeHNss OCHOBHBIX I1apaMeTPOB OKEaHa

Pagromerpudeckoe M CHEKTpanbHOE pa3pelieHus, mojoca o03opa. BoccraHoBineHne mapameTpoB
okeaHa n3 naHHbIxX {30, orpannuenus metooB J[30.

7. OcHoBsl /[30 B oNTHYECKOM AHANa30HE

OtpaxeHne, TPOHUKHOBEHHE U TIOIIOIIEHHE COJHEYHOTO CBETA B BEPXHEM cJioe Mopsi. Bxonsiee u
ucxonsimee wu3nydenue. OcHOBHble pacceuBarenu. CrieKTpaibHbIE 3aKOHOMEPHOCTH. BimsHue
arMocdepsbl, atMochepHast KOppeKIHs.

8. Ontueckue parunku J[30: kKamepsl U CKaHEpHI 1IBETA.

OCHOBHBIE TUIBI ONTHYECKUX JATYUKOB M X YCTPOUCTBO. [[pUHIMTIBI 30HUPOBAHHS B ONITHYECKOM
nuanaszone. Ciyrauku/naruuku: SPOT, Landsat, UK-DMC2, SeaWiFS (SeaStar), MERIS (Envisat),
MODIS (Terra u Aqua), OCM-2 (Oceansat-2), POLDER-3 (Parasol), VIIRS (Suomi NPP) u np.

9. Ocuosl 130 B uH(ppakpacHOM quana3oHe

brvoxanit, cpeqauit u nanpamnii UK-auamazonsl. OCOOEHHOCTH 30HIWPOBAHUS B TUX JHAIIa30HAX.
JlHeBHOE ¥ HOYHOE 30HUpOBaHKe. BiusHue armocdepsl, arTMochepHas KOPPEKITHUsL.

10. Mudpaxpacusie gatuuku [130: UK-pagunomeTpst

OcHoBHble THITBI MH(pakpacHbIX nardukoB — HWK-pammomerpsl m ux ycrpoicTBo. [IpuHIHMIBL
30HAUpOBaHus B MHPpakpacHoMm auanazone. Jarumkw/cnytHrkn: AVHRR (NOAA-1TTNOAA-18),
MODIS (Terra u Aqua), ATSR/AATSR (ERS-2/Envisat), VIIRS (Suomi NPP) u ap.

11. Haranku A30: ceKTpopagruoMeTphl



Cosmemenne B garumkax J[30 onruueckoro um uHQpaKpacHoro kKaHaioB. [IpuHIUNBI pabOTHI
cnekrpopaauomerpoB. Jarumku/cnytHuku: AVHRR (NOAA), MODIS (Terra u Aqua), VIIRS
(Suomi NPP) u np.

12. OcHosst J[30 B MmukpoBomHoBoM (CBY) auamazone

AKTUBHBIC U MTACCHBHBIE PEXUMBI PabOThI, 00KOBOH 0030p M 30HAMpPOBaHUE B Haaup. [Ipo3padHoCTh
armocgepsl st CBU-curnana u Bcenorognoctb CBY-mpubopoB. OCHOBHBIE THUINBI JaTYUKOB U
pelaeMsble 3a/1a4.

13. MuxkpoBonnoBsie natauku JI30: PJIC BO u PCA

PexxuMbl 60KOBOTO 0030pa M CHHTE3MPOBAHUS anepTypbl. PazMepbl aHTEHHBI W MPOCTPAHCTBEHHOE
paspemieare. BO3MOXHOCTH TONSPHU3AIMOHHON CheMKH. PanuomokanmoHHOe H300pakeHne u
pPaJMONIOKAIIMOHHbBIE TPOAYKTHI. [IpuMepbl OCHOBHBIX TPOAYKTOB. PajMONOKAIIMOHHBIE CITYTHHKH:
Seasat, «Anmas-1», ERS-1/ERS-2, Envisat, Radarsat-1/2, COSMO-SkyMed, TerraSAR-X,
Sentinel-1 u ap.

14. MuxpoBonHOBbIe 1aTauku JI30: BEICOTOMEPHI U aNbTUMETPHI

Pexxum OokoBoro 0030pa B MaJoMOIITHOM pexume. BoccraHoBIeHHE TapaMeTpoB BeTpa (CKOPOCTH U
HAINpaBJCHUS) y TOBEPXHOCTH MOpPS C WCIOJIb30BAaHHEM HECKOJIBKHX Pa3HO-OPUEHTUPOBAHHBIX
antenH. arumku/ciytaukn: ESCAT (ERS-1/ERS-2), NSCAT (ADEOS), SeaWinds (ADEOS-2,
Quikscat), ASCAT (Metop-A) u ap.

15. MukpoBonHoBble natuuku J30: ckarTepoMeTpsl

Pesxum 3onpmpoBanuss B Haaup. OCOOCHHOCTM H3JIyYeHHS M B3aHMMOJACHCTBUS CHTHaja C
MOBEPXHOCThIO MOpsi. BoccraHOBIeHHS TapaMeTpoB IOJsl YPOBHS OKeaHa. AJBTHMETPUYECKUE
cnytHuku: Geosat, GFO, Topex-Poseidon, Jason-1/2, Cryostat-2 u jp.

Cemecrtp: 8 (Becennuit)
16. MuxpoBonHoBbie natunku J30: maccuBusie CBU-paguomeTpsl

Pesxxumebl paboTsl naccuBHbix CBU-pagnoMerpoB. YacTOTHBIE HaNa30Hbl, PEXKUMbI 30HUPOBAHUS U
CKaHHpOBaHUs. BoccTaHOBIEHHE MapaMeTPOB MMOJIS BETPa, TEMIEPATyphl U COJICHOCTH MOBEPXHOCTH
OKeaHa, a TakXKe BIAKHOCTH cTos0a atMocdepsl, Brarozanaca o01akoB, MHTEHCUBHOCTHU BBINAACHUS
ocalKoB W Ip. mapameTpoB armocepsl Han okeaHoM. Harumkw/crytauku: SSM/I (F1-F20), TMI
(TRMM), AMSR-E (Aqua), ATMS (Suomi NPP), SMOS, Aquarius u zip.

17. OCHOBBI J1a3€pHOTO 30HANPOBAHUS OKEaHa U B YIbTPa(hHOIETOBOM AMAMA30HE
OcHoBHBIE TPUHIMIIHI JIazepHOTO U Y® 30HAupOoBanus. Jlugapel u YO-paguoMeTpsl.
18. Aspokocmuueckue meronst 130

CoBmenienne B cuctemax J[30 KOCMHYECKHX U CaMOJETHBIX CpPEICTB AMCTAHIIMOHHOTO
30HMpoBaHus. Tpuana: CIyTHHK - CAMOJIET - CY/HO.

19. OcHoBHBIE BUIABI U MCTObI O6pa60TKI/I 1 aHaJIn3a KOCMHUYCCKHUX CHUMKOB

Cxarve, GWIBTpausi W yCpelIHEHHE W300paXKCHUH, TeOMeTphuYecKas W paJuoMeTpHUYecKas
KOppEKUHMs, yCTpaHeHHE cheki-lyma W T.aI. [IpenBapurenbHas M Temaruieckas oOpaboOTKa.
[MpuHIMTIBL CO37MaHMS OCHOBHBIX OKeaHOrpadUYecKHMX W TI'eOMH(POPMAIMOHHBIX IPOAYKTOB.
leonndopmammonnsnii  momxon B JI30. Bammpmamus wu  Bepudwmkanus. Vcmonp3oBanwue
MOJICITY THUKOBBIX HaOmoneHuit. [Iporpammuoe obecneuenue s 06padotku nqanubix J130. OH-naitn
MPOAYKTHl HA HHTEPHET-PECypCax.



20. Ananu3 1 06paboTKa CHUMKOB OITHYECKOTO JIana3oHa

OcobOeHHoCcTH  00pa0OTKM CHUMKOB  ONTHYECKOTO  JWamna3oHa. BoccraHoBieHuWe  moneit
xnopoduiuia-a, pactBopeHHoil opranukn (OPOB) wu TteppurenHod B3Becu. buoonTtmueckue
AJTOPUTMBI.

21. Ananu3 u 06paboTKa CHUMKOB HH(PPAKpacHOTO AUANa3oHa
Ocob6ennoctu 00pab0OTKH CHUMKOB MH(]pakpacHoro auanazona. Boccranosienue TI1O.
22. Ananu3 u 06paboTKa paguOIOKAIMOHHBIX TAHHBIX

OcobeHHocTH 00pabOTKM  paJMONOKAMOHHBIX JaHHbIX s 3afgad  J30. Ceipble naHHBIE
(ro;orpaMMBbl), CHHTE3 PaAJAMOJOKAIIMOHHBIX W300paKEHH, PaJHOJIOKAMOHHBIN KOHTpacT H
paspeuieHue.

23. JIucTaHIIMOHHOE 30HIUPOBAHNE BOTHOBBIX MPOIECCOB B OKEAHE

[ToBepxHOCTHBIE W BHYTpEeHHHE BOJHbI. OCOOEHHOCTH 30HAMPOBAHUS IOBEPXHOCTHBIX BOJIH,
BETPOBBIC BOJHBI U 3b10b. 30HAMPOBAHUE T0JIS1 BOTHEHUS. 30HIMPOBAaHUE BHYTPEHHUX BOJIH.

24. JIucTaHIIMOHHOE 30HAUPOBAHUE TCUECHUH

30HAMPOBAaHUE MTOBEPXHOCTHBIX TEUEHUI, 0COOCHHOCTH 30HANPOBAHUS TOJISI TCUCHUH.
25. JlucTaHIMOHHOE 30HAUPOBaHUE (PPOHTOB U (PPOHTAIBHBIX 30H

Oco0GeHHOCTH 30HANPOBAHUS OKEAHCKUX (PPOHTOB, PPOHTAIBHBIX 30H M 30H aIllBEJUTUHTA.
26. JlucTaHIMOHHOE 30HAUPOBAHUE XJIOPOPUILIA U BETCHUN

OCOOCHHOCTH ~ 30HAMPOBAHUS  OMONOTMYECKUX  MporeccoB. DUTOMIAHKTOH,  XJIOPODHUILI,
pPacTBOPEHHOE OPraHMYECKOE BEIIECTBO M TeppUreHHas B3Becb. OCHOBHBIE OHOONTHYECKHE
napaMmeTpabl.

27. JlucTaHIIMOHHOE 30HIUPOBAHNE TUICHOYHBIX 3arpsi3HEHUH

Oco0eHHOCTH 30HAMPOBAHMS IUICHOYHBIX 3arpsS3HEHUHA MOPCKOM MOBEPXHOCTH. THIBI TUIEHOYHBIX
3arpsi3HEHUI: chIpas HeTb, HEPTENPOLYKTHI, CY/IOBbIE Pa3MBbl, IPU(POHHbIC TUICHKU. brorenHse
rwieHkn. OOHapykeHUe U UACHTU(PHUKALNS TUICHOYHBIX 3arpsA3HEHUH.

28. I[I/ICTaHI_II/IOHHOC 30HAWPOBAHUC MMPOLCCCOB B HUKHEM CJIOC aTMOC(I)CpLI

Oco0OeHHOCTH 30HIMPOBAaHUS ITPOLIECCOB B HIKHEM ciioe arMocdepsl. BoccTanopneHne mapaMeTpos
NPUBOJAHOTO BETpa M BOJHOBBIX MPOLECCOB B arMocdepe MO HUX OTHEYaTKaM Ha MOPCKOM
MIOBEPXHOCTH.

29. JlucTaHIIMOHHOE 30HIUPOBAHNE MOPCKHUX JIHJIOB

OCHOBHBIC THIIBI JIBJOB, HMX TIOBEPXHOCTHBIE XapaKTEPUCTHKU alh0eq0 U IIEPOXOBATOCTH.
Hcnonb3oBaHrne ONTHYECKUX, MHUKPOBOJHOBBIX M PaJUOJOKAIMOHHBIX NAHHBIX UISI MOHUTOPWHTA
JIe0BOM 00CTaHOBKK. MOHUTOPHUHT alicOepros.

30. J/IucTaHIMOHHOE 30HANPOBAHUE CYIOBON 00CTaHOBKH

HCTCKTI/IpOBaHI/Ie CYJ0B 1 UX CJICHOB.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. OcHoBbI qucTaHImoHHOTO 30HIUpoBanus [Tekct] / V. Puc ; mep. ¢ anrn. M. B. Kaydmana, A. A.
Ky3pmuuepoit - M. Texunochepa,2006
2. lludposas o6padboTka m3obpakenuii [ Texct], [mororpadus]/P. I'oncanec, P. Bync , -M.,
Texnocdepa, 2005
3. JlucTaHIMOHHOE 30HIUPOBaHKE U reorpaduieckre nHPopMaunoHHbIe cucTeMsbl [ Tekct] : [yueO.
nocobwue st By3oB] / A. M. Hannpa, C. K. Tomn ; mep. ¢ aar1. A. B. Kuprommmaa .— M. : Texaocdepa,

2008 .—312c.
1. Monun A.C., Kpacuukwuii B.I1. fIBnenust Ha noBepxHocTH okeaHa. — JI.: ['mapomereonsnat, 1985. —
375 c.

2. CnytaukoBas ruapodusuka / b.A. Heneno, F0.B. Tepexun, B.K. Kocubipes, B.E. XmbipoB — U31-Bo
«Hayxa», 1983 — 252 c.

3. Tapoyk C.B., I'epmienzon B.E. KocMuieckue cucteMbl JUCTAHIIMOHHOTO 30HINPOBAHMS 3eMITH. —
M.: U3a-Bo «A u b», 1997. — 296 c.

JomnonHutenbpHas auTeparypa

1. ducTanmnuonHoe 30H1upoBanrne. Mojaenu U MeTonbl 00paboTku m3oopaxkenuit [Texct] / H. A.
[loBenrepar; nep. ¢ anni. A. B. Kuprommna, A. U. Jlembsnunkosa - M. Texnocdepa,2013

1. Robinson I.S. Measuring the Oceans from Space: The principles and methods of satellite
oceanography. — Springer Praxis Books / Geophysical Sciences, 2004. — 670 p.

2. Robinson I.S. Discovering the Ocean from Space: The unique applications of satellite oceanography
— Berlin, Springer/Praxis Publishing, 2010. — 638 p.

3. I'mmn A. JIlunamuka atmocdeps! u okeana. T.1. / mep. ¢ annt. — M.: Mup, 1986. — 397 c.

6. Jetiuc II.M., Jlauarpeoe JI.A., @umnunc T.JI. u np. JlucTaHIIMOHHOE 30HIUPOBAHHE:
konumdecTBeHHBIN noaxon / Ilox pen. ®@. Ceetina u 111. JletiBuc. [lep. ¢ anmn. — M.: Henpa, 1983. — 415
C.

7. Capunbix B.I1., I[BetkoB B.S. ['eonnbopMannoHHbIA aHAIH3 TaHHBIX JUCTAHIIMOHHOTO
3ouaupoBanus. — M.: Kaprreouentp-I'eogesusnar, 2001. — 228 c.

8. Bepba B.C., Heponckuii JI.b., Ocunos U.I'., Typyk B.3. PaguonokanuonHsie cucTeMsl
3eMJie0030pa kocMuueckoro 6asuposanus — M.: Paauorexnnka, 2010. — 681 c.

9. KommekcHslil ciryTHUKOBBIN MOHUTOPUHT Mopeit Poccun / O.10. JlaBposa, A.I. Koctsnoii, C.A.
Jle6enes u np. — M.: UKW PAH, 2011. — 480 c.

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

1. Physical principles of remote sensing:
http://www.iapmw.unibe.ch/teaching/vorlesungen/remotesensing

OnekrponHas 6ubnmuorexa dusrexa — http://lib.mipt.ru/

CaiiT ceTn myOIMKaIMY TEOJJAaHHBIX U JIAHHBIX M0 OKpYyKatomiei cpese: http:// www.Pangaea.de
Caiit ECUMO; http://www.data.oceaninfo.ru

CaiiT Hay4HOl nuTeparypsl http://www.sci-hub.org

SN

CaiiT Hay4HOU OKeaHOTpaduIecKoi JuTeparypsl http://www.oceanographers.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



[MakeTs! oucHOTO MporpamMmmuoro obecnederns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHue kypca «Kocmuueckast okeaHorpagusi» TpeOyeT HEKOTOPOH CaMOCTOSATENBHOH
pabotel crygenra. B mporpamme Kypca NpuBEA€HO MHHHMAJIBHO HEOOXOOUMOE BpeMms Ajisi paboThI
CTyAECHTA HaJ TEMO.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;
— npopaboTKy yueOHOro Marepuana (1o KOHCIEKTaM JIEKIUI, yueOHOM 1 HaydyHOU JIUTEpaType).

PyKoBOJICTBO M KOHTpPOJIb 32 CAMOCTOSITENLHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaJln3a YCTHBIX OTBETOB CTY/ACHTOB B TEUCHHE yU4eOHOTO roa.

IToka3zarenem BJIAACHUA MATCpPUAJIOM CIIYXXUT YMCHUC OOBSICHUTH (1)I/I3I/I"IGCKI/IC MMpoHeCChl B OKCAHC U
MPUHOUIIBI MOACTIMPOBAHUSA 3TUX IMTPOLECCOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TepMOTHAPOMEXaHUKH OKeaHa

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

PaszpatGoTunk: A.1O. VBaHoB, kaHg. pu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
n (wiM) TexHoJOorHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
o0sacTu cBoei mpodeccuoHaIbHOHN e TeIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh Hay4YHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIC OLIEHKH T10 MOPSIIKY BETUIUHBI

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoeCCUOHANIBHON ayTuTOpUU, B MUCHMEHHOH M YCTHOW

dhopme

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyuenus aucuuiuinHbl «Kocmuueckast okeanorpadus» 00ydJaronuics 10KeH:

3HATb:

L] q)YHIlaMEHTaHI)HLIe TIOHATHS, 3aKOHBI U HpO6HeMBI COBPECMCHHOI'0O JUCTAHIIMOHHOI'O 30HANPOBAHUA

okeana (/130);
e coBpemenHbIe MeTobI [130;

® TI0JIA U ABJICHHA B OKCAHE, KOTOPBIC MOT'YT OBITh HCCIICA0OBAHbI MCTOJaMU Z[3O

yMeTh:




®  T[I0JIE30BaThCS MOMYYCHHBIMHU 3HAHUSAMU JUIS PEIICHHS MPUKIATHBIX M TEXHOJIOTUYECKHUX 3aJ1ad
130;

JIeJIaTh COOTBETCTBYIOIINE BHIBOBI U3 COMOCTaBIIeHUS pe3ynbraToB [130, Teopun u 3KCIEpUMEHTA;
MPOU3BOIUTH YMCICHHBIE OI[CHKH I10 MOPSIKY BETHYUHBI;

BHJIETH B 331adax /(30 dusnueckoe copepxanue;

OCBauBaTh HOBbIE 00JIACTH NMpUMeHeHUs! MeToioB J[30), sKcriepuMeHTaIbHBIC TIOAXObI U METOIUKH;
MOJTy4aTh 3HAYCHUS U3MEPSAEMBIX MTapaMeTPOB BEPXHETO CJIOS MOPS U TIPUBOIHOTO CIIOS aTMOC(hEphI
Y TIPaBUIJIBHO OIICHUBATh CTENCHD UX JIOCTOBEPHOCTH;

° 3¢ exTHBHO UCTONB30BaTh WH()OPMANMOHHBIC TEXHOJIOTUM M KOMIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOTUMBIX PE3YIIBTATOB.

BJIA/IeTh:
® HaBBIKAMH CaMOCTOATENBbHOM paboTsl ¢ ganubiMu [30;
® HaBHIKAMH YCBOEHHS M 00pabOTKH OONBIIOr0 00beMa CITyTHUKOBOM mH(OopMaIiu 00 oKeaHe;
®  HaBBIKAMH IPaMOTHON 0OpabOTKH PE3yJbTAaTOB CITyTHUKOBBIX ChEMOK, JaHHBIX TUCTAHIIMOHHOTO
30HIMPOBAHUS U COIIOCTABICHUS UX C IAHHBIMU HOJICITy THUKOBBIX M3MEPEHHIA;
®  [IPAKTUYECKUMH HaBBIKAMHU WCCJICIOBaHMS W PEUICHUS NPUKIAIHBIX 33734 C HCIOJIb30BAHUEM
nocTtynHbIx ganHbix J130;
® KyIBTypOi HcIoib30BaHus JaHHbIX /|30 B okeaHOrpaduyecKkux 3agadax.

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



3. [lepeyeHb KOHTPOJILHBIX 3aJaHUii, MCHOJb3yeMbIX /Jsl OIEHKH 3HAHWM, YMeHMH,
HABBIKOB

[Tpomexxyrounast arrecranus no aucuuiimHe «Kocmuueckas okeaHorpadwus» MpPOBOIUTCS B
dbopme 3ayera.

Hrorosas arrectauus mo aucuuiuimHe «Kocmuueckas okeaHorpadus» MpoOBOAMTCS B (Gopme
TuQepeHIIMPOBaHHOTO 3a4eTa (YCTHOTO).

IIpumepsl JK3aMeHAIMOHHBIX OWJIETOB (3alaHUl, TECTOB W [JpP. MAaTepHAJIOB,
HCIOJIb3yeMbIX ISl TNpoBedeHHMsi 3a4dera, auddepeHHUPOBAHHOrO0 3a4yeTa, (YCTHOIO
IK3aMeHa):

buner Nel.
[Tonst m ssBneHnst MUpPOBOTO OKEaHa.
OcHoBbl /[30 B oNTHYECKOM JIMana30HE 3JIEKTPOMAarHUTHOTO CIIEKTPA.

buiet Ne2.
[Tonst m ssBneHnst MUPOBOTO OKEaHa.
Ocnossl /[30 B nHGpaKpacHOM IHaIa3oHe 3JIEKTPOMArHUTHOTO CIIEKTPA.

buer Ne3.
[Tonst m ssBneHrst MUPOBOTO OKEaHa.
OcHoBbI J[30 B MUKPOBOJTHOBOM JIMANa30HE 3JIEKTPOMArHUTHOTO CIIEKTpa.

buier Ne4.
DJIEeKTPOMArHUTHBIA CIIEKTP M IUCTAHIIMOHHOE 30HAMPOBAHKUE OKECaHa.
Kocmudeckre kamepbl 1 CKaHEPHI 1[BETA.

bunert NoS.
DJIEKTPOMAarHUTHBIM CIIEKTP U IMCTAHLIIMOHHOE 30HAMPOBAHHUE OKEAHA.
KocMmuueckne ciekTpopaginoMeTphI.

buner Ne6.
ONEKTPOMAarHUTHBIN CIIEKTP U AUCTAHLIMOHHOE 30HINPOBAHHUE OKEaHa.
KocMmuueckue ckaTTepoMeTpsl.

buner Ne7.
DNIEKTPOMArHUTHBIM CIIEKTP U IMCTAHLIIMOHHOE 30HAMPOBAHNUE OKEAHA.
KocMmuueckue paanonokatopsl 600KOBOTO 0030pa U ¢ CHHTE3UPOBAHHOMN anepTypoil.

buner NeS§.
DNIEKTPOMArHUTHBIN CTIEKTP U IMCTAHIIMOHHOE 30HANPOBAHUE OKEaHa.
KOCMH‘I@CKI/I@ BBICOTOMepBI %1 a.]'H)TI/IMeTpBI.

buuter NeO©.
DNIEKTPOMArHUTHBIM CTIEKTP U IMCTAHLIIMOHHOE 30HAMPOBAHNUE OKEAHA.
Kocmuueckue naccuBabie CBU-paarioMeTpsl U CKaHEPHI.



buier Nel0.
DNIEKTPOMArHUTHBIM CTIEKTP U IMCTAHLIIMOHHOE 30HAMPOBAHNUE OKEAHA.
[Tpunimne! 30HaupoBanus okeana B CBU-nunazone. AKTUBHbBIC U TACCUBHbBIC JaTYUKHU

buner Nell.
DNIEKTPOMArHUTHBIM CIIEKTP U IMCTAHIIMOHHOE 30HAMPOBAHNUE OKEaHA.
[TpuHIIUIIBEI 30HAMPOBAHUS OKEaHa B ONITHYECKOM JTHAIla30He.

buuer Nel2.
DJIEKTPOMArHUTHBIN CIIEKTP U IMCTAHIIMOHHOE 30HAUPOBAHKUE OKEeaHa.
[TpuHIIUTIBEI 30HAMPOBAHUS OKeaHa B MH(GPAKpACHOM JHAIa30He.

buaer Nel3.
DJIEKTPOMArHUTHBIM CTIEKTP U IMCTAHIIMOHHOE 30HAMPOBAHNUE OKEaHA.
[TpuHIIUTIBEI 30HAMPOBAHUS OKEaHa B YIbTPA(pHOJIETOBOM JHaNa30HE.

busier Nel4.
Cospemennoe 130 u coBpeMeHHBIE 33]]a4l OKEaHOJIOTHH.
MeTo/1p1 1 TOYHOCTH OTpEIeTICHIS] OCHOBHBIX MTAPAMETPOB BEPXHETO CJIOSI OKEaHa.

buser Nels.
Cospemennoe 130 u coBpeMeHHBIE 33]]a4l OKEAaHOJIOTHH.
MynbTH- U THUIIEP-CIEKTPaIbHOCTb.

busiet Nel6.
Cospemennoe 130 u coBpeMeHHBIE 33]]a4l OKEaHOJIOTHH.
[IpocTpaHCTBEHHOE U CIIEKTPAIIbHOE Pa3pelleHHE.

buaer Nel7.
ABPOKOCMUYECKHE METObI OKEAHOJIOTHIECKUX UCCIICTIOBAHUM.
Bunasr u meToas! nemudpupoBanus/aHanin3a KOCMHUECKUX CHUMKOB.

buner Nel&.
ABPOKOCMUYECKHE METO bl OKEAHOJIOTHIECKUX UCCIICIOBAHUM.
AHanu3 1 00paboTka CHUMKOB MH(PAKPACHOTO AHAIMAa30Ha.

buaer Nel9.
APPOKOCMHUYECKHE METO/Ib OKCAHOIOTHYSCKHUX MCCIICTOBAHU.
AHanu3 u 00paboTKa paHOIOKAIIMOHHBIX TaHHBIX U U300payKEHUH.

buner Ne20.
OcHoBHbIe TOHATHS U TTpUHIUTEL [[30.
OcobeHHocTH 00pabOTKN KOCMUYECKMX CHUMKOB M N300paskeHH.



4. Kputepuu ouleHUBAaHUSA
Jlns 3adera:

OIICHKA «3a4TE€HO» BBICTABISICTCS CTYIEHTY MO pe3yibTaraM mocernieHuit (He menee 75%) u
YCTHBIX cOOECeIOBaHUH, a TaKXKe, €CIIM BO BPEMS OTBETA Ha BOIPOCHI OH MOKa3ajl JOCTATOYHBIC
3HAHUU, NIPU FTOM OH BJIAJICET OCHOBHBIMH pa3jieliaMH yueOHOW Hmporpammbl, HEOOXOIUMBIMU
JUIs  JanmbHEeWIero oOydeHuss M MOXKET NPUMEHSTh IMOJy4YeHHbIE 3HaHUS 1O oO0pasimy B
CTaHJApPTHOW CUTYyalUU;

OILICHKA «HE 3aYT€HO» BBICTABJISETCS CTYACHTY IO pe3ysibTaTaM nocemieHuit (menee 75%), npu
YCJIIOBHHM, YTO BO BpEeMsi OTBETOB Ha BOIIPOCHI, OH IOKa3aJl, YTO HE 3HAET OOJbIIEH YacTh
OCHOBHOTO COJIep:KaHus Yy4eOHOM MporpamMmbl IUCHUIUIMHBI, JOMYCKAaeT rpyOble OMMOKH B
(GOpMyITUPOBKaX OCHOBHBIX TOHSATHUN TUCIUIUIMHBI M HE YMEET HUCIOJB30BaTh IOJYYCHHBIC
3HAHUS MPU PEIICHUU TUIOBBIX MPAKTUYECKUX 3a7ay.

Jns muddepennrpoBaHHOro 3aueTa (yCTHOTO):

oueHka «ommyHo  (10)»  BbICTaBHAsieTCsl  CTYAEHTY, IIOKa3aBLUIEMY  BCECTOPOHHHE,
CUCTEMATHU3UPOBAHHbIEC, INIyOOKHE 3HAHUS Y4eOHOW MporpamMmbl JUCLHUIUIMHBI IPU OTBETE
9K3aMEHAIIMOHHOIO OMJIeTa M OTBETE€ Ha BOIPOCH IO MpOrpaMMe JUCLUIUIMHBI, a TaKXKe I0
pe3ysibTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX Pa0OT U TECTOB;

OlleHKa «OTIM4HO (9)» BBICTaBISIETCS CTYAEHTY, II0Ka3aBIIEMY CHCTEMAaTU3UpPOBaHHbIE,
ri1yOOKHe 3HaHUs y4eOHOH MporpamMMbl JUCHMITIMHBI IPU OTBETE SK3aMEHAIIMOHHOIO Ouiera u
OTBETE Ha BOIIPOCHI II0 INPOrpaMMe€ IMCLHIUIMHBI, a TakKe II0 Pe3ysbTaTaM KOHTPOJIbHBIX,
CaMOCTOSITENIbHBIX pabOT U TECTOB,

OLIEHKA «OTJIUYHO (8)» BBICTABISAECTCA CTYICHTY, [TOKa3aBIIEMYy CUCTEMaTU3UPOBAHHbIC, 3HAHUS
yueOHOM NporpaMMbl JAMCLUMIUIMHBI MPU OTBETE HK3aMEHALIMOHHOIO OujieTa W OTBETE Ha
BOIIPOCBI 10 IpPOrpaMMe€ JHUCHUUIUIMHBI, a TaKXe II0 pe3yJbTaTaM KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX Pa0OT U TECTOB;

onleHka «xopomo (7)» BBICTAaBISETCS CTYIEHTY IO pe3ylbTaTaM KOHTPOJIbHBIX,
CaMOCTOSITENIbHBIX pa0dOT M TECTOB, €CIIM OH TBEPJI0 3HAET MaTepual SK3aMEHAI[MOHHOTO OUiIeTa,
TPAMOTHO ¥ IO CYLIECTBY M3J1araeT €ro, yMeeT IPUMEHSTh ITOJyYEHHbIE 3HAaHUS HA IIPAKTHUKE, HO
JIOITyCKAaeT B OTBETE WIK B PELICHUU 3a]1a4 HEKOTOPBIE HETOYHOCTH;

OllCHKa «xopomo (6)» BBICTABISETCS CTYIEHTY 1O pe3ylbTaTaM  KOHTPOIBHBIX,
CaMOCTOSITENIbHBIX PabOT M TECTOB, €CIM OH 3HAET Marepuaj dK3aMEHAllMOHHOTO Owmiera, 1o
CYILIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh IIOJYYECHHbIC 3HAHMS Ha MPAKTUKE, HO JIOMYCKAET B
OTBETEC MHOT'O HETOUHOCTEH;

OllEHKa «xopomo (5)» BBICTaBISETCS CTYJASHTY IO  pe3ylbTataM  KOHTPOJBHBIX,
CaMOCTOSITENIHBIX paboOT M TECTOB, €CJIIM OH 3HAeT MaTephall K3aMEHAllMOHHOro OuieTa,
U3JaraeT ero, yMeeT NMPUMEHSTH IMOJIydeHHbIC 3HAHHS Ha IMPAKTHKE, HE JOMYCKaeT B OTBETE
rpyOBIX OIIMOOK;

OLIEHKA «YIOBJIETBOPUTENBHO (4)» BBICTABISETCS CTYAEHTY IO pe3yjibTaTaM KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX pabOT U TECTOB, a TAKXKe, €CIIM BO BpeMsl OTBETA 3K3aMEHALMOHHOIO OMIIeTa
OH TIOKa3aj (hparMeHTapHbIM, XapakTep 3HAaHUM, HEJOCTATOYHO IMpPaBUIIbHBIE (HOPMYIHPOBKHU
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0a30BBIX TOHSTHI, HO IPU ITOM OH BIAJCET OCHOBHBIMH pa3jeiaMi y4eOHOH MpOrpaMMBl,
HEOOXOIUMBIMH JIJIS TAJIbHEHIIEro 00y4eHus;

OLICHKAa «YJOBJIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY MO pe3ylbTaTaM KOHTPOJIBHBIX,
CaMOCTOATENIFHBIX pabOT U TECTOB, a TAKXKE, €CIIM BO BPEMsI OTBETA HK3aMEHAI[IOHHOTO OmeTa
OH TOKa3aJl pa3pO3HEHHBIA XapakTep 3HAHWH, HEZOCTATOYHO MpPaBHIbHBIE (HOPMYITHPOBKHU
0a30BBIX MOHATHH, HAPYIIEHHUE JIOTHYECKOHN MOCIE0BATEIbHOCTH B H3JI0KEHUU MTPOTPAMMHOTO
MaTepuaiga, HO TIpU 3TOM OH BIAJAEET OCHOBHBIMU pa3liejamMH y4eOHOW HpOrpamMmbl,
HEOOXOIMMBIMH ISl JaJbHEWIIero oOydeHUS W MOXKET HNPUMEHATH IMOJTYYEHHbIC 3HAHHS II0
o0pa3lly B cTaHIapTHOM CUTYyallUH;

OLICHKAa «HEYOBJIETBOPUTENBHO (2-1)» BBICTABIAETCSA CTYACHTY IO pe3ylbTaTaM KOHTPOJIbHBIX,
CaMOCTOSITENIbHBIX PabOT M TECTOB, a TAKXKE, €CIIM BO BpPEMs OTBETA HK3aMEHAIIMOHHOTO OHIieTa,
OH TMOKa3aj, 4YTO HE 3HaeT OOJbLIEH YacTH OCHOBHOTO COJEp)KaHUSA Y4YEOHON MpOrpamMmbl
JUCLIUTUIMHBIL, TOIYCKaeT TpyOble OMMUOKH B (POPMYJIMPOBKAX OCHOBHBIX HMOHSATHHI AMCIUTUINHBI
1 HE YMEET UCIIOJIb30BATh MOJYYEHHBIE 3HAHUS IIPU PELICHUH TUIIOBBIX MPAKTUYECKUX 3aad.

5. MeToauyeckue MaTepuaJbl, onpeaesiioue Nnpoueaypbl oleHMBAHUA 3HAHUH, YMEHHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

Bo Bpemsi mpoBeneHUS KOHTPOJBHBIX pPa0OT/TECTOB OOYyYaroImIUecs MOTYT TOJb30BaThCs
POrPaMMO TUCIUTUIUHBI, KaTbKYJISITOPAMH.

3auer mo mpenmery “Kocmmuueckas oxeaHorpadus”’ TMPOBOAUTCS IO HMTOraM TeKyIen
yCIIEBAEMOCTHU: [0 pe3y/ibTaTaM YCTHBIX OTBETOB Ha BOMNPOCHl B TEUEHHE IoJa U B BHJE
CIeLMaIbHOTO OIpoca B YCTHOM Gopme.

Ilopsinok nmpoBeneHus 3a4éra:

ITpu npoBenenun 3auéra oOyuaromemycs mnpeaocTasisercs 60 MUHYT Ha HmOAroToBKy. Ompoc
oOyyaromerocs 1mo OusaeTy Ha yctHoMm auddepeHuupyemMom 3a4€Te He JOJKEH MPEBBINIATH IBYX
ACTPOHOMHYECKHUX YaCOB.

Bo Bpems mpoBeneHus 3a4yé€ra npu HOJATOTOBKE OTBETOB Ha OMIJIETHI, OOy4arolIUMecsi MOTYT
MOJIb30BAThCS MPOTrPAMMOMN TUCHUIUIMHBL, KOHCIIEKTaMM JIEKIUH U JII000H IpYyroi TuTepaTypoil.
HuddepenunpoBanublii 3auer no npeamery “Kocmuueckas okeanorpadus” mpoBOIUTCS MO
UTOTaM TEKYIIEeH yCIIEBAEMOCTH: 110 PE3YJIbTaTaM YCTHBIX OTBETOB Ha BOIIPOCHI B TEUEHHUE roja
¥ B BHUJIE CTICIIUATILHOTO OMpOca B YCTHOM popme.

[Topsimok npoBeeHust yCTHOTO 1 depeHIupyeMoro 3auéra:

[Tpu npoBenenun yctHoro nudgepeHnrpyeMoro 3adéra odydaromeMycs npegocrasisercs 60
MHUHYT Ha NoAroToBky. Ompoc oOywaromerocst mo OujieTy Ha yCTHOM JuddepeHIpyeMoM
3auéTe He JOJKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHUX YaCOB.

Bo Bpems npoBenenus auddepeHurpyemMoro 3ayéra MmpHu IMOATOTOBKE OTBETOB Ha OMIIETHI,
oOyuJaroluecss MOTYT MOJIb30BaThCsl MPOrpPaMMOM AUCHMILIMHBI, KOHCIIEKTaMU JIEKIIMH U JTH000M
JIpYrou JIuTepaTypoi.



