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1. HEJIX OCBOEHMUS IUCHUIJIMHBI

[{eassMH OCBOEHHE MMCLMIUIMHBI "JACTAHIMOHHOE 30HAMPOBAHUC IPUPOIHDIX cpen”
SIBIISIIOTCS
1. O3HAKOMJICHHE CTYJIEHTOB C COBDEMEHHBIMH 3aJauyaMu paiuopu3HyeCcKux UCCIIeIOBaHUM
IPUPOIHBIX OOBEKTOB U CPEL.
2. 060061eHre 00YYAOIMMUCS OCHOBHBIX (HH3HYECCKUX 3aKOHOMEPHOCTEH, JIe)KAIUX B OCHOBE
panuopu3MIECKHX METOIOB AUCTAHIIHOHHOTO 30HAUPOBAHHUA.
3. OcBOEHHE OCHOBHBIX METOIOB JUCTAHIIHOHHOTO 30HIHPOBAHHUS.
4. OcBoeHue 6a30BbIX MPHHIMIIOB [POCKTHPOBAHMS AKTUBHBIX W IMACCHUBHBIX CHCTCM
JUCTAHIIMOHHOTO 30HIMPOBAHUS.
5. IlpuobpeTeHre HABHIKOB 0OpabOTKM M HMHTEPIPETALUH pagrodu3H4eckod WH(POPMAIMH.
110J1y4aeMOH TUMH CHCTEMaMH.

Jucrunana "JIMCTaHIIMOHHOE 30HMPOBAHKE NPUPOIHBIX cpea’ MOCBAILIEHA H3YYEHHIO
COBPEMEHHBIX METOJOB JMCTAHIMOHHOTO 30HJMPOBaHHMA. TECOPHH M TEXHHKH COBPEMEHHBIX
CHCTeM MOHMTOPHHIA [TOBEPXHOCTH 3eMIIH U KOCMMYECKUX 0OBEKTOB, & TAKXKE NMEPCICKTUBHBIX
METOJOB IOJydeHHe, OOpabOTKH, XpaHEHWsl W HHTCpIpEeTalud JIaHHBIX HaOTI0ICHU .

110JIy4acMbIX cucreMaMiu HaGJ'IIOJICHPIﬁ CIHYTHAKOBOI'O H Ha3€MHOI'O 6a3I/IpOBaHI/Iﬂ.

2. MECTO JUCLHMILIMHBI B CTPYKTYPE OIIOI BO

Jucrmmuaa  "JIMCTaHUMOHHOE — 30HJAMpOBAaHME  IPUPOAHBIX cpen"'  ABIAETCA
0Gs3aTe IbHOM JMCIUILIMHON B paMKax BapMaTHBHOW YacTH (b1.B.O/1.4).

OcBoeHre 00YYarOIMMHCS THUCUHMILIMHDBL "JHCTAHIIMOHHOS 30HIMPOBAHUC HPUPOJHBIX
cpen’ omupaeTcs Ha 3HAHWs, YMEHHMsS W HAaBBIKH. npuoOpeTeHHbIe B PE3yJIbTaTe OCBOCHUS
NporpaMM  CIEIYIOMHUX  KypCOB: "JeKTpoAMHAMMKA M  paclpoCTpaHEHHE paaroBOJIH" .
"AnTeHHbl U ycrpoiictea CBY". "llpuMenenue OMII s vccae0BaHus MOBEPXHOCTH U HEAP
3emum’". "Craructudeckas paauodusuka’, "Teopus BeposiTHOCTH". "YCTpOWCTBa NpHEMa H
06paboTku curHanoB”, "OCHOBbI METpOJIOTHH H m3MepeHuit". 3HaHMs, YMCHUS M HaBbIKH.
10J1y4eHHbIE TIPU OCBOCHHH IHCLHIUIMHBI " JIJACTAaHLIMOHHOE 30HIMPOBAHHE NPHUPOIHBIX cpen”
ABJISFOTCS. HEOOXOIMMBIMU [P MPOXOXKIEHUH y4eOHOH H IIPOM3BOACTBEHHOM MPAKTUK W MPH

BBINTOTHEHHH BBITYCKHOM KBaIM(HKAIHOHHOH pabOTHI.



3. KOMIHETEHIIMY OBYYAIOIWETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSI JUCHMILIAHBI

IIponecc m3ydyenus mucummmmus! "JIucTaHIHOHHOE 30HIUPOBAHUE IMPUPOAHBIX cpen
HAmpaB/ieH Ha (POPMHUPOBAHHE DNEMEHTOB CIEYIOMUX KOMIETCHIHA B COOTBETCTRIMN ¢ @Iroc
BO u OIIOIT BO no 1aHHOMY HampaBIIEHHIO MOATOTOBKH:

a) obwenpodeccronansupx (OITK):

CIOCOOHOCTBIO IOHMMATh OCHOBHBIE IIPOGIEMBI B CBOEH IPEAMETHOM 001acTH, BBHIOMpATh
METOBI U cpencTBa ux pemenus (OI1K-1);

CIIOCOOHOCTBIO CAMOCTOSTENBHO TIPHOOPETATh M HCIOIb30BATH B IIPAKTUYECKOH AEATEIbHOCTH

HOBBIC 3HAHHS H YMEHHS B CBOCH NpeaMeTHOM obnactu (OITK-4).

B pesynpraTe wu3yueHHS AUCHMIUIMHBI "Pagnodusuyeckne MeTONbI THATHOCTHKH

TMPUPOJHBIX CPE" CTYACHT JI0JUKEH 3HATH U yMeTh aHAH3HPOBATH:

L4 0CODEHHOCTH ONTUMAJIbHOM O6pa6OTKI/I JIOKAllTUOHHBIX CUTHAJIOB;

L MOJCIH U CTaTUCTUYECKHE XapaKTCPUCTHUKH OTPAKEHHBIX H H3JTYYCHHBIX CUTHAJIOB;
BJIaJ1€Th

L4 ITpUHIIMIIaMHU IIOCTPOCHUS CUCTEM AUCTAaHIIMOHHOI'O 30HOAUPOBAHHUA H

PpaIHOaCTPOHOMHYECKUX CUCTEM;
o HaBbIKaMH pacyeTa TOYHOCTHBIX XapaKTECPUCTUK U MPHHIHUIIAMH BBI60pa ImapaMeTpoB

9THX CHCTEM.



4. CTPYKTYPA U COAEPXAHUE JUCHUITIMHbI

O61mas TPyA0eMKOCTh JUCIUILUIMHBI COCTABIIAET 5 3a4€THBIX €MHHUIL, 180 qacos.
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JlaGopaTopHble 3aHATHS

JlaGopaTopHble 3aHATHS [POBOJATCS BO 2 ceMecTpe B oObeme 36 4acoB M

npeaHa3Ha4YeHbl NI 3aKPCIJICHUS U yFIIY6HeHI/IH IMOJIY4YEHHBIX B pe€3yJIbTaTC CaMOCTOSATECJIIBHOI'O

M3yYeHHs TEOPETHUECKUX 3HAHMI, a TaKke NPHOOPETEHHs MPAKTHYECKMX HABBIKOB PabOTHI CO

CIIEIMAIM3HPOBAHHBIM 000PY/I0BAHHEM H IIPOIrPAMMHBIM 00ECTICYEHUEM.

[lepedenn 1ab0paTOpHBIX paboT:

Ne | Tembl 1a00paTOPHBIX 3aHATHHA Ko:1-Bo yacoB
1 | KaauOpoBka paluOMETPUYECKOIO IIPUEMHHKA -
2 | Uccnenosanue pagroTenioBoro uaydenus AUT 4
3 | MccnenoBanue pagdoTenIOBOrO H3JIy4YeHHUsl IOYBOIPYHTOB 4
4 | UccnenoBanue cOOCTBEHHOTO H3ITy4eHUs aTMOChephl B 4
MHKPOBOJJHOBOM JIHaIla3oHe

5 | UccnenoBanue oTpakaTebHBIX CBOMCTB BOJAHOM MOBEPXHOCTH B 4
CBY guanasone

6 | UccnenoBanue a3suMyTaTbHON aHU30TPOIMH TEIIOBOIO H3Ty4eHHS 4
IIEpOXOBATOM BOJAHOM NMOBEPXHOCTH

7 | Pemienue 3a1auy KiacCH(pUKAIUKU M10ICTHIIAIOIIEN IOBEPXHOCTH 110 4
naHHbM /I3 Ha npuMepe Biagumupcekoii o61acTu

8 | OLieHKa BIUSHHUS TOUYCYHBIX HCTOUHUKOB M3JIy4Y€HHUs Ha Pe3y/IbTaThl 4
U3MepEHHs SPKOCTHOM TeMIIepaTyphbl B HATYPHBIX YCIOBUSIX

9 | UccenoBanue BO3MOXHOCTH OLIEHKH T'€pPMETUYHOCTH 4
ra3oMpoBOIHBIX CHCTEM METOJIOM NaCCUBHOM paMONOIsPUMETPHU

Bceero: 36

[IpakTHyeckue 3aHATHS

3aKkpenieHHe TEOPEeTHYeCKOro Matepuana no Temam 3.4.7 H

IPAKTHYECKHUX 3aHATHSIX B 0ObeMe 18 ayIMTOPHBIX YacoB.

Tembl MPaKTUYECKUX 3aHATHIA:

11

IIPpOBOJMUTCS Ha

Ne | Tema npakTHYECKOIO 3aHATHUS Kou-Bo yacoB
1 | Pacuer uHTeHCHBHOCTH W3nydeHuss AUT 2
2 | Pacuet k0od¢duiHeHTa OTPAKEHHS IPUPOIHBIX OOBEKTOB B
3 | Ouenka > pEeKTHBHOrO MOTJIOMEHUS paIuOPH3UIECKUX CUTHATIOB B A
atmocgepe
4 | OneHka (GIIOKTYallHOHHON YyBCTBUTEIBHOCTH PAIHOMETPHIECKOTO A
[IPUEMHHUKA 10 3aIIUCH [HIyMOBOH JIOPOKKH
5 | Pacuer npeaeabHON YyBCTBUTEIBHOCTH PAIHOMETPUICCKUX A
[IPHEMHHUKOB pa3JIMuHbIX TUIIOB
Bcero: 18




5. OBPA30BATEJIBHBIE TEXHOJIOT'UH

5.1. AKTHBHbBIE H HHTEPAKTHBHBIE (popMBI 00ydYeHHs

C uenp0 (GOpMHPOBaHHS M Pa3BHTUSA NPOPECCHOHAILHBIX HABLIKOB CTYJICHTOB IIPH
M3yYeHWH JUCUUIUIMHBI "J[MCTAHIMOHHOE 30HIMPOBAHHE IPHPOAHLIX cped’ B yyeOHOM
polecce  HMCMOJB3YIOTCS aKTHBHBIE M HHTEPAaKTHBHbIE (OPMBI IMPOBEICHMS 3aHATHH B
COYETaHMM C BHeayJAMTOpPHOH paboToil: nabopaTopHble pabdOTHI, KOHCYJbTAllMH, BBINOJIHEHHE
MHIMBUYAIbHBIX — pacyeTHo-rpaduyeckux pabor. OObeM  3aHATHHA, MPOBOIMMBIX B

MHTEPaKTUBHBIX (hopMax. cocTaBiisieT 18 4acoB (33%) ayIMTOPHOTO BPEMEHHU.

5.2. CamocrosiTe/ibHasi paboTa CTYyI€HTOB

CaMocTosiTellbHas ~ (BHeayauTOpHas)  pabora  sIBAs€TCS ~ OCHOBHOH  (opmoi
caM000pa3oBaHusi CTyJEHTa B COOTBETCTBHM C LEISAMH MOJrOTOBKH MariCTpaHTOB IO
nanpasienuto 11.04.01 "Pammorexnuka'. OcHOBa CaMOCTOATENbHOH padOTBI - H3YYCHHE
JIUTEpaTyphl MO PEKOMEHJOBaHHBIM MCTOYHHKAM M KOHCIEKTY Jekuui. [lomumo sTOrO.
CTYJIEHTaM JUTS OCYLIECTBIICHHUs CaMOCTOSTENIbHOM paboThl 0OECHEYeH HOCTYI K KOMIIBIOTEPY C
BBIX0ZI0M B VIHTEpHET B MOPSIKE, YCTAHOBICHHOM B YHUBepcUTeTE. B pesynbrare BbIIIOJIHEHHS
CaMOCTOSTEIbHOM PabOThI CTYAEHTH! JIOJKHBI PACIIMPUTH CBOU 3HAHMS B KaKJIOM W3 pa3/Ie/ioB
H3y4aeMOM JMCUMIUIMHBI "JIMCTAQHIMOHHOE 30HIMPOBAaHME MPHPOAHBIX cpen” Ha Oase

NEPEAOBBIX JIOCTUKECHHUH B 00J1aCTH JUCTAHIIMOHHOTO 30HUPOBAHUA.

5.3. MyJibTHMeIHIiHbIE TeXHOJIOTHH 00y4eHus

Bce  JIeKIMOHHBIE 3aHATHS TPOBOAATCS B MYJbTUMEIMMHOM  ayIMTOPUH  C
KCIIOJb30BAHHEM KOMITBIOTEPHOIO MPOEKTOpa M BO3MOXKHOCTBIO paclIMpeHMs pabouyero crosa
KOMIIBIOTEpA [penojaBaresii Ha OSKpaHbl pabounx craHuuid obOydatomuxcs. CryaeHtam

IPEAOCTABIIACTCA KOMHBIOTeprIﬁ KypcC JICKLIMH.

5.4. JlekuuM NpUIJameHHbIX CIIEUHATHCTOB
B pamkax y4eOGHOoro kypca "JIMCTaHIIMOHHOE 3OHIMPOBAHUE IMIPHPOAHBIX cpend’
[peyCMOTPEHbI BeTpeur ¢ npenctaButensimu Benymux HUM Poccuiickoit Axkagemuun Hayk.

BBICTYIIJICHUA U JIEKIIUH CIICLNHAIUCTOB, B HACTHOCTH

® joKTOpa (U3MKO-MAaTEeMaTHYECKHX HaykK. mpodeccopa, 3aB. Kadeapod TEOpeTHYECKOH

¢bu3uku BraguMupcekoro rocyiapcTBeHHOro yuupepcurera B.I'. Pay:

® JOKTOpa (1)H3HKO-MaTeMaTI/ILIeCKPIX HayK, npO(beccopa, 3aB. otaeioM HMcciepoBanuid

3emun u3 kocmoca UKW PAH E.A. Illapkoga.
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3emnu u3 kocmoca UK PAH E.A. llapkoga.

5.5. PeiiTuHroBas cucrema o0y4eHust

B kauecTBe OLEHOYHOIO CPEACTBA Ul TEKYIIEro KOHTPOJIS 3HAHUH 10 UTOraM OCBOCHHSI
MOIyJleH OUCHUIUIMHBI "JIUCTAaHIMOHHOE 30HOUPOBAHHME MPUPOTHBIX Cpen’ HCIOJIb3YyeTCs
PEUTHHI-KOHTPOJIb.

PelTHHr-KOHTPOIb NPOBOAMUTCS TpU pasza 3a cemectp. OH mpeamonaraeT OLEHKY
CyMMapHbIX OaJsIoOB 10 CJIEIYIOIIMM COCTAaBJISIOLIMM: aKTHBHOCTH B XOJ€ OCBOCHHS
JIEKLIHOHHOTO MaTepuaia; KaueCTBO CAMOCTOSTENbHONU paboThl CTYICHTA; YPOBEHD BBHIMOJIHEHHS
Y 3aIIMTHI JaOOPATOPHBIX PadOT U pe3ysIbTaThl IIPOXOKACHUS PEUTHHI-KOHTPOJIS.

B kadecTBe OLIECHOYHOI'O CpencTBa Ul KOHTPOJIsSL 3HAHUI 110 UTOraM OCBOCHHUS yueOHOM
JUCUUIUIAHB] "JIMCTaHIIMOHHOE 30HIUPOBAHME MPHPOIHBIX Cpea” HMCIOJIB3YIOTCS 3K3aMeH (2

ceMmecTp).

6. OUEHOYHBIE CPEJACTBA JUIs1 TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
INPOMEXYTOYHOU ATTECTAIIUU ITIO UTOI'AM OCBOEHUS ANCHUIIIAHBI
U YYEBHO-METOJUYECKOE OBECIIEHEHUE CAMOCTOSTEJIBHOU PABOTBI
CTYAEHTOB

6.1. IlepeyeHb BONIPOCOB /IV1s1 NPOBeeHUS PeHTHHI-KOHTPOJISI:

PeittuHr-konTpoab Nel

I 6onpoc: Yem onpenensercs HUKHASA TPaHULIA 1MAIa30Ha YaCTOT, IPUMEHSIEMBIX B
paauosIoKanuu?

a) MaKCUMaJIbHOH IJIa3MEHHOH 4acTOTOH HOHOChephI*;

0) reOMEeTpUYECKUMHU pa3MepaMu UCCIIEyeMOro 00beKTa;

B) IIapaMeTpaMy IPUeMO-IEPeIatOLIEro yCTPOHCTRA;

r) TpeGOBaHUSIMHU K TOYHOCTH PEILICHHS IIOCTAaBICHHOM 3aa4u.

2 6onpoc. YKaKUTe 3JI€KTPOMarHUTHBIN 1Maa30H, UCIIOIb3yEeMBbIH PU PEeIIeHUH JIOKAIHOHHBIX
3anau ¢ Oopra UC3?

a) 0,1 M <A< 100 m;

0) 0,1 cMm < A< 100 cm*;

B) 0,3 cM < A< 85 cmM;

r) 0,1 MM <A< 100 MMm.

3 sonpoc: UeMy paBHa AU3JIEKTpUYECKas IOCTOSIHHAS BaKkyyma?

a) 1079/36m [D/Mm]*;



B) 3,14 x 10° [Cm/M]:

r) 24 * 107 [D/m].

4 6onpoc: Kakoi n3 nepevrcieHHbIX TUTIOB 3a/1a4 HE OTHOCHTCS K 00paTHbIM?

a) 3aJa4d KJaccu(pUKalLlUK;

0) (akTOpHBIC 3a]auH;

B) 3a7a4¥ IapaMeTpHu3alliu;

I) 3a71a4d 0OpPaTUMOCTH ™.

3 sonpoc: 3ajadu napaMeTpU3alH - 3T0...7

a) onpejie/IeHHe 110 YKCIIePUMEHTAIbHBIM JaHHBIM IIapaMeTPOB allPHOPHO 3aaHHBIX OJHOH UK
HECKOJIBKHX MOJIeJIel ¥ BBIOOP HaWIIydllei (110 HEKOTOPOMY KPHTEPHIO) U3 HUX ™.

6) kiaaccu(UKaIKs UCCIIEYEMbIX OOBEKTOB 10 SKCIIEPUMEHTAIBHBIM JIAaHHBIM (110
OIpeIeJICHHOMY apaMeTpy );

B) OIIpEJIEJIEHHE 110 SKCIIEPUMEHTAIBHBIM JaHHbIM KOJIMYECTBA H HHTEHCHBHOCTH OCHOBHBIX
MPUYHUH (ITAPAMETPOB), BIUAIOIMUX Ha B3aUMHYIO KOPPEIIAIMIO MHOTOKaHAIbHBIX
IKCTIEPUMEHTAIIBHBIX JaHHBIX.

r)B NEPECYUCIICHHOM HET ITPABUJIBHOI'O OTBCTA.

PeiiTHHI-KOHTPOJIL No2

1 sonpoc: Kakoii n3 nepeynuciIeHHbIX METOI0B HE LENecO00Pa3sHO IPUMEHSTE IIPH aHATH3e
JIAHHBIX U30BITOYHBIX U3MEPEHUN

a) METOJ] MAKCUMAJILHOTO TIPAaBAONOI00uS;

0) olieHka o baiiecy;

B) PErPECCUOHHBIA METON;

I') MOKHO HCIIOJIb30BaTh BCE MEPEUNCICHHbBIE METOIBI™ .

2 sonpoc: 3a1ada onpeesieH s peIieHUs Z U3 IIPOCTPAHCTBA F 110 MCXOIHBIM JaHHbIM U H3
npocrpancTBa U KOPPEKTHO MOCTABIEHHOM 0 AflaMapy Ha nape MeTpUUECKUX IIPOCTPaHCTB F
U U eciu BBINOJHSAETCS YCIOBHE:

a) JUls BCEX JIEMEHTOB U MpocTpaHcTBa U CylLIeCTBYET pelleHHe Z U3 IPOCTPaHCTBa F

0) peleHue onpeaesseTcs 0JHO3HaYHO;

B) 3ajla4a ycToi4uBa Ha rnpoctpaHcTBax U u F.

I') BBITIOJIHSIIOTCS YCJIOBUS IIYHKTOB a, 0, B*.

3 6onpoc: Pelenne ypaBHEHHUs. KOT/Ia OHO CYIIECTBYET, OYIET €AMHCTBEHHBIM, €CJIH. ..
b

a) U3 COOTHOIIECHUS fa K(x,s)z(s)ds = 0, cienyer, uro z(s) = 0;
b

0) U3 COOTHOLIEHHUS fa K(x,s)z(s)ds = 0. cnenyer, uro z(s) = m:
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B) s1po K (x, §) - 3aMKHYTO:

I') HYHKTBI @ ¥ B 9KBUBAJICHTHBI 1 BEPHBI ™.

4 6onpoc: Pacnpenenenne MomHocTy u3nydenus AYT ¢ eqMHHIbI TOBEPXHOCTH 110 BCEMY
CIIEKTPY JIEKTPOMArHUTHOTO U3JTyUEHHUS ONPEIEIISETCS. .

a) 3akoHoM [lmanka*;

6) pacnpenenenuem Penes-Jlxunca:

B) (hJIyKTyalHOHHO-TUCCUIIALIMOHHON TEOPEMOH;

r) 3akonoM Crtedana-bonbimana.

J eonpoc: quCTBI/ITeJ'IbHOCTb pa,HI/IOMeTpI/ILICCKOFO IMpAUEMHHKA OnpeaeIsICTCs COOTHOILICHHUEM...
a)oT = Tm\/_ZT/Af *
6) 8T = Ty 2Af /AF:
B) 6T = Ty/AF/24f:
r) 6T = Ty 21/Af.

PeiTHHr-KOHTpOJIL Ne3

| sonpoc: SpxocTHas TemIeparypa 00beKTa - 3T0...

a) repMmoauHamMuyeckas temneparypa AUT ¢ Tako# ke HHTEHCHBHOCTBIO M3JTy4€HUs. KaK Uy
JIAHHOTO 00BEeKTa™;

0) TepMOMHAMUYECKasl TEMIIEpPaTypa MOJIEJIH CEPOro TeJla ¢ TAKOU )K€ HHTEHCHBHOCTBIO
U3JIy4eHHUsl, KaK U Y JaHHOTO 00BEKTa;

B) TEMIIepaTypa U3TyuyeHus: OObEKTa;

I) B IPeJCTABICHHBIX BapuaHTaxX HeT IPaBUIILHOIO OTBETA.

2 6onpoc: PagnomMeTpbl, KOMIEHCUPYIOLIME CPEJHUH YPOBEHD LIyMa Ha BbIXOJIC. HAa3bIBAIOT!
a) MIOLIYMSIIIUMH;

0) NpelU3UOHHBIMH;

B) KOMIIEHCAI[MOHHBIMHU ™

I) paJHOMETPaMH C KOMIIEHCalueH aJJInTUBHBIX OIIHOOK.

3 sonpoc: DddekTuBHAs MIOMAIb PACCESHHS ONPEICIIAETCSA BBIPAKEHUEM. ..

a)oy = 4TR*P, /P, *;

) oy = 4TtR*P, /P,:

B) oy = 2mRP,/P;:

r) oy = 2nRP,/P;.

4 6onpoc: TOYHOCTH paiMOBBICOTOMEPA OIPEAEIIAETCH. .
9



r) oy = 2nRP, /P,.

4 6onpoc: ToOUHOCTH PaIUOBBICOTOMEPA OIPEIEIAETCH. .

a) OTHOIIEHHEM CUTHAJI/IIYM, IIUPUHOM JIyda U ero cTabHIbHOCTEIO (JTy4a);

0) oTHOIEeHHeM curHai/myM, KY npuemuuka;

B) OTHOLIEHHEM CHUTHAJI/IIYM, ITUPHHOM JIy4Ya U ero CTabHIbHOCTEIO (JTy4a),
METEOPOJIOTHYECKUMH yCHOBHﬂMﬁ;

I) OTHOILICHHEM CHIHAJI/IIYM, IIHPUHOM JIyda U €ro cTabHIbHOCTHIO (J1yda), IepOXOBATOCTHIO
MIOBEPXHOCTH, 10 KOTOPOH ONPEE/ISETCs PACCTOSHUE, METEOPOJIOTHIECKUMH YCIOBHAMH,
TPaeKTOpUeN HOCUTEIST ™.

J 6onpoc: YkaxuTe crocoObl 0630pa MOBEPXHOCTH Mpu uroasyaroit JJH PJI?

a) IOCTPOYHBIN M IUKJIOUIAIBHBIN*;

0) DOCTPOYHBII U KPYTOBOIi;

B) IIOCTPOYHBIN 1 OOKOBOM;

I') HUKJIOUJATBHBIA H OOKOBOMA.

6.2. Bonpocel k 9Kk3aMeHy:

1. Mucranunonnoe 3oHaupoBanue. OOIas XxapaKTepUCTHKA.
2. IlpoGnemsr anmapatHoi peanusanuu CBY - repmomerpos. PaguomeTp ¢ KoMmeHncanueit

K03 pUIIEeHTa OTpAKEHHUS.

3. CBY u3nyuenue BoaHO# noBepxHocTr. KpyIHbIe BOTHEL

4. TlpuHuun paGoTh! K OCHOBHBIE XapPAKTEPUCTHKH KOPPEISIMOHHOTO PaTHOMETPA.

5. AxtuBHble CBY MeTonbI B METUIINHE.

6. CBY u3nyuyeHue riiaIxoi BOAHOU MOBEPXHOCTH.

7. Panuorexnuueckue npubopsl /3. Pagnonokarop ¢ cuHTe3MpoBaHHO# anepTypoil.

8. 3amaum /I3 cymm, pemaeMble METOAAMH IACCHBHOM palHOIOKALIIH.
9. Ounenka no batiecy.

10. OcHOBHBIE XapaKTEPUCTUKU aTMOC(HEPBL, KOTOPbIE MOKHO KOHTPOIMPOBATh METOAMH

3.
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L1,
12.

13.
14.

12,

16.

17.

18.

19,

20.

21,
22,

23.

24.

25.
26.

27
28.

29,
30.

OO61ue BOITPOCHI TCOpUH COOCTBEHHOTO U3JIYYCHHUA NPUPOIHBIX 0OBEKTOB.

ITaccuBHbie CBY MeTOABI B MEIUIIMHE.

CBY u3iydenne BOAHON OBEPXHOCTH B IPUCYTCTBHH BOJIH PA3IMYHbBIX MaCIITa00B.

Knaccudukanust oOpaTHBIX 3a1a4.

O6paTHBIe 3a1a4y IapaMeTpu3alnu. 3agaua BbI60pa MOJIEJIN U3 3aJaHHOT'0 KOHEYHOI'O
MHOXecTBa. [Toaronka Mozenu.
Bo3MOXHOCTB IIPUMCHCHUA PaIUOTCXHUYCCKHX CPCLCTB IJ11 AZUCTAaHOHUOHHOI'O

30HUPOBAHUS IPUPOTHOM CPEJIBL.

PammoTexHuYecKre CpeIcTBA, HCIIOIb3yEMBIE Ul PELIEHUs 3a1a4 MOHUTOPHUHIA
OKpYIKaKOIIeH cpe/Ibl, MEAULIMHBI K OHOJIOTHH.
O6parHble 3a7a4y napaMeTpu3alui. 3a1a4a OLeHKH NapaMeTpoB H3BECTHOH

I[I/IaFHOCTI/I“IeCKOf;I MOICIIH.

dakTopHBIe 0OpaTHBIC 3a1a4H.

OCHOBHBIE XapaKTEPUCTHKH CYIIIH, KOTOPbIe MOXHO KOHTPOIMPOBATH MeTOAaMH [I3.

OGparHble 3a1aui KlacCU()UKAIHH.

Pannorexunyeckue npudopsl [13. CkarrepoMeTp.

HpI/IHHI/IH pa6OTI>I U OCHOBHBIC XapaKTCPHUCTUKH ABYXKAaHAJIBbHOTO MOIYJISIIIUOHHOTO
paguoMeTpa Co CJI0XKCHUEM CHUTHAJIOB.

PerpeccuoHHBIH METO.

MeTton 1eieBbIX (yHKIUH.

[IpuHuMI pabOTH X OCHOBHBIE XapPaKTEPUCTUKU MOYJIAIIMOHHOIO PajiOMETPa.

ITpo6aemsl anmapatHoit peaansamui CBY - TepmomeTpos. Borpock! coracoBanust.

3amaun JI3 cyw, pelraeMble aKTHBHBIMH PaTio(pU3NUECKUMU METOJAMH.

CBY u3myyenne BOIHOHN MOBEPXHOCTH IPU HATHYAN MEITKOMACIITAOHBIX HEPOBHOCTEH.
3a/1aua OLIEHKHU 1apaMeTPOB U3BECTHOMM JuarHoctryeckol moxenu. O6paboTka

U30BITOYHBIX U3MEPEHUH.
11



31. O6patHble 3a1a4u TapaMeTpu3anuy. 3a1ada BbI0Opa MOJEIH U3 3aaHHOI0
0ecKOHEeUHOTr0 MHOYeCTBA. [TocTaHOBKA 3a1a4ui, METO/IbI PELLICHH I, BO3HUKAIOIIUE
IPOOJIEMBI.

32. OCHOBHBIE XapaKTCPUCTUKU aTMOC(l)CpBI, KOTOPBIE MOXXHO KOHTPOJHNPOBATH METOAaMH

J3.

33. Meron perysipu3aiiiu.

34. Pagnotexuuueckue mpubopsl [13. PagunoseicoTomep.

35. O630p 3amau /13 atmMocepsl.

36. MeToa MakCUMaIbHOI'O IIPaBAo0No100Hs.

37.3amaua OLEHKH I1apaMeTPOB U3BECTHOW AUarHocTuyeckoit mojenu. O6paboTka 1o
MUHHUMYMY JaHHBIX.

38. IIpunnumnsl GopMUPOBAHUS COOCTBEHHOTO M3IIyYeHUs: aTMOC(HEPHBIX 00pa3oBaHUM.

39. Bompocst CBY paaromerpuu atMochepHbIX 00pa3oBaHui.

40. OCHOBHBIE COOTHOILICHUS KOPPECIIIHOHHOI'O U PETPECCHOHHOTO aHaJIh3a.

41. Ipuauunel GOpMHUPOBAHUS OTPAKSHHOTO H3IYUSHUs B aTMOCGHEPHBIX 00pa30BaHHUIX.

42. Metoas! 0630pa poCTpaHCTBa, IpUMEHseMble B J[3.

43. UccnenoBanue aTMOCc(epsl IO OCIA0IEHUIO PaJHOCUTHATIA.
44. OCHOBHBIE XapaKTEPUCTUKUA BOJHOH MOBEPXHOCTH, KOTOPBIE MOXXHO KOHTPOJHPOBAThH

Metoaamu J13.

6.3. Ilepeuennb TeM AJ1s1 CAMOCTOATEIBHOI0 U3yYeHHS

1. OnpezeneHne U Ha4YaJIbHbIC CBEAECHUS O TUCTaHLIMOHHOM 30HIMPOBAHHH.

2. JIUCTAaHIIMOHHOE 30HIMPOBAHUE TIPHPOIHON CpeIbl paanoPU3NIECKUMHU METOIaMHU. 3a1auu H
BO3MOKHOCTH.

3. DNeKTpOMarHuTHhIE BOJIHBI B CBOOOHOM IIPOCTPAHCTBE.

4. Bzaumopeiicteue MU ¢ BelecTBOM.

5. BzaumonerictBue OMMU ¢ atmocdepoil.

6. OGparHble 3a1a44 IPU AUCTAHIMOHHOM 30HIMPOBAHHH IIPUPOJHON CPEJIBL.
12



7. PanuorexHudeckue mpuOOpsl, IPUMEHIEMBIC [IPY AUCTAHIHOHHOM 30HAUPOBAHUH.
8. ®ororpaduyeckue CUCTEMBI IUCTaHIIMOHHOTO 30HANPOBAHHUS.

9. DJIeKTPOONTHYECKHE CUCTEMBI JUCTAHIIMOHHOTO 30HIUPOBAHUSL.

10. [TaccuBHBIE MUKPOBOJIHOBBIE CHCTEMBI.

11. CucTeMBl H3MEPEHUS JAIBHOCTH.

12. PedpnexToMETpBI.

13. Uccaenosanue atMocdepbl paanoGU3nUeCKUMU METOIAMH.

14. VccnenoBaHme BOJHBIX MOBEPXHOCTEH M IIOKPOBOB CYIIH C IOMOIIBIO PainoO(PU3NICCKUX
METO/I0B.

15. Paquodusuyeckue cpeicTBa IMArHOCTUKH OMONOTHYECKUX OOBEKTOB.

16. ITnatdopMbl /ISt yaaTeHHBIX CUCTEM HaOIIOAEHHS.

17. O6paboTKa CUTHAJIOB.

6.4. [lepeveHb TeM KypCOBBbIX padoT:

1. JleticTBytomue cucremsl J13.

2. Dddext [omnepa B CUCTEMaX PaIMOIOKALIUH.

3. OusuyecKue OCHOBBI YIIIOBOIO PACHPEEIICHHUS U3y YCHMSL.

4, CoOCTBEHHOE PAJIMOTEIIOBOE H3ITyYeHHE IPHPOIHBIX OOBEKTOB.

5. KoMIuiekcHas quajieKTpudecKas IpOHUIIAEMOCTb.

6. Paccesnue DMMU mepoxoBaroil HOBEPXHOCTBIO. OCHOBHBIE MIOHATHS O PACCESTHUN
MTOBEPXHOCTHIO.

7. TlpocTble MOIENIH TOBEPXHOCTHOI'O PACCeSHUSL.

8. Mozenu MUKPOBOJIHOBOTO 00paTHOTO paccessHus. Moesb MaIbIX BO3MYICHUH.

9. Monean MUKPOBOJIHOBOIO o6patHoro paccestHust. Mozens Kupxroga.

10. O6bemMHOE paccesHue.

11. YpaBHeHUE NIepEeHOCA U3ITyYCHHS.

12. IoroleHue U paccestHue MaKpOCKOIMMYECKUMH YaCTHLIAMHU.

13. [IpocThie MOJENH OOBEMHOTO PACCESHHUS.

14. OTpakeHHe U U3JTyueHHe pealbHBIX MaTepUanoB. Bunumas u OmixHss nHbpaKpacHast
o0actu.

15. OTpaskeHHe U H3IydeHHE PealbHBIX MaTepHalIoB. M3nydarenpHas CrioCOOHOCTb B
TEIUIOBOM HHGPaKpacHOH 00JIaCTH.

16. OTpaskeHHe U U3IydeHHE PealbHbIX MaTepHasoB. M3myyarenbHas crioco0HOCTb B

MHKPOBOJIHOBOM 00J1aCcTH.
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18. I'a30BbIl COCTAB U CTPYKTypa aTMOC(HEDHI.

19. MoJiekynsipHOE TIOTJIOIIEHHE U paccesiHue B atMocepe. MexaHu3Mbl MOJIEKYJISIPHOTO
MOTJIOIEHUS.

20. [Moryomenue | paccesiHie B HoHOChepe.

21. ®otorpaduueckas MIeHKa. THIIBI ¥ CBOWCTBA.

22. MacmTa6, yroi oxsara u paspemenne GororpapuyecKux CUCTEM.

23. @oTorpaMMeTpHs U CTEPEOrPAMMETPHS.

24. CrepeodoTorpadus.

25. UndpakpacHbie cucTeMbl HOPMHPOBAHHUS H300paKEHHS.

26. CHHUMKH B TEIJIOBOM HH(paKpacCHOM JHaIa3oHe.

27. ATMochepHOe 30HIUPOBAHHE.

28. [laccuBHbIE MUKPOBOJIHOBBIE CHCTEMBI.

29. CxaHupyOLIHA€E pPagUOMETPEI.

30. AtMocdepHOE 30HIUPOBaHHE IACCUBHBIMH MHKPOBOJIHOBBIMH PaIAOMETPAMH.

7. YYEBHO-METOAMYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIIJINHBI

VuyeOHO-MeTOIMYeCKOE H  HH(MOpPMaMOHHOE ofecreueHre y4eOHOW IUCIMILIHHDI
" IMCTAHMOHHOE 30HAUPOBAHUE TPUPOIHBIX cpell’ BKIIOUYAET B ceOs:
- y4eOHYIO JIUTEpATypy M0 TEMATUKE TUCLUMILIMHBL, B JOCTATOYHOM KOJHYECTBE MMEIOLLYIOCS B
GboHIax HayYHO-TeXHUIECKON OUOIMOTEKH Y HUBEPCUTETA,
- [EepHOJHYECKHe H3JaHUs 10 TeMaTWKe JUCHMIUIMHBI B (OHJAX HayYHO-TEXHHYECKOH
OMOIMOTEKH YHHBEPCHUTETA, B KOTOPBHIX OCBEINAIOTCS COBPEMEHHOE COCTOSHUE M TEHICHIIMU
pa3BUTHS OCHOBHBIX HAlpaBieHHH B 00JIACTH JUCTAHIIMOHHOIO 30HJAMPOBAHMs, Pa3pabOTKH H
IIPOM3BOJICTBA BHICOKOTOYHOI'O U3MEPHTEIBHOIO 000PYH0BaHHMs. IyOJIMKYIOTCS OpUTHHAIIbHbIC
d 0030pHBIE CTaThbW MO mOpoOJeMaM HKOJOIMYECKOr0 MOHHMTOPUHIA paJdo(U3UYECKUMH
METOJJAMH, a TAKXKE CIPaBOYHbIE MaTepHalibl B HHPOPMAIUS O HAYYHO-TEXHUYECKUX U yUeOHbBIX
MEPOIPHUATHAX, IIPOBOJMMBIX B paMKax JaHHON MpoOIeMaTHKHU;

- HTepHeT-pecypehl IO TEMATUKE TUCIUIUIMHBL.



OcHoeHas 1umepamypa.:

1. BsaumozeiictBie (u3MUecKuX nouel ¢ Guonorndecknmu obbektamu / E.W. Hedenos. T.W.
Cy66otuna, A.A. Slmus. - M.: KYPC, HULl UHOPA-M, 2015. - 344 c.

2. Meteoposorus u kiumatosnorus: Yae6roe nocodue / M. Iunosen. - M.: HALL Nudpa-M:
Mau.: Hos. 3nanue, 2013. - 399 c.

3. Baagumupos, B.M. JlucTaHIMOHHOE 30HIMpoBaHKe 3eMilH| DIeKTPOHHBIA pecype] : yueO.
nocodue / B. M. Bnagumupos, JI. JI. Jmurpues, O. A. JlyGposckas [u ap.] : pex. B. M.
Briagumupos. — Kpacrospek : Cu6. denep. yu-1. 2014. — 196 c. - ISBN 978-5-7638-3084-2.

4. OnTHKO-3/IEKTPOHHBIE CITyTHUKOBBIE CHCTEMBI
MOHHTOPHHIA IIPUPO/IHON cpeibl [ DeKTpoHHBIH pecype] @ Vued. nocobue / M. JI. benos. B. A.
l'oponuuues, B. 5. Komoukun, C. b. OaMHOKOB. - M. : Uzparenscto MI'TY um. H. D.
baymana, 2014.

5. JlazepHble  METO/bI AUCTAHIIMOHHOTO OOHAPY/KECHHS ~ XUMHYECKHUX COEJMHEHUH  Ha

nosepxHocTH Tel | dnexrponHsiii pecype| / Cksopuos JLA. - M. Texnocdepa, 2014.

Jononnumenvnas 1umepamypa.

1. CTaTHyecKoe 30HAUPOBaHME IPYHTOB [DIeKTpoHHbIi pecypc]| : Monorpadus / PookkoB U.b..
Ucaes O.H. - M. : UznarensctBo ACB, 2010.

2. Ilpuem u 00paboTKa JaHHbBIX AMCTAHIMOHHOIO 30HUPOBAHMA 3eMiid ¢ KOCMHYECKOIO
anmapata TERRA [nexrponnsiii pecype] / B.H. Maitoposa, JI.A. I'pumko. B.I1. Masammh.
C.C. Cemarixo. - M. : UsgarensctBo MI'TY um. H. 3. baymana, 2014.

3. MUKpPOBOJHOBBIE H YJIbTPa3ByKOBbIE cercopsy/11le6ankosall.B.. JlerkuiiB.H.. PomoaunB.b. -

Hosocu6.: HI'TY, 2015. - 172 ¢.: ISBN 978-5-7782-2586-2.

Ilepuoouveckue u30anus.
1. UccnemoBanue 3eMiIM M3 KOCMOcCa.
2. CoBpeMeHHbIe TPOOIEMBI JUCTAHIIHOHHOTIO 30HAWPOBAHHUS 3eMiIn.

3. IEEE Transactions on Geoscience and Remote Sensing.

Humepnem pecypcbol.
1. http://earthobservatory.nasa.gov
2. http://www.remss.com/missions/ssmi

. http://znanium.com

(OS]

N

. http://www.studentlibrary.ru
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCUHUIIJIMHbI

MarepuaibHO-TEXHHYECKOE obOecrieueHue ydueOHOMW MUCLHMIUIMHBL "JIMCTaHUHMOHHOE
30HIMPOBAaHHE MPUPOIHBIX CpeA’ BKIIIOYAET B ceOs:
- JIEKIHOHHBIC ayJIMTOPHH, OCHAIEHHBIE KadeIpalbHbIM MYJIbTUMEAUUHBIM 000pYI0BAHUEM
(ayn. 301-3 u 335-3);
- KOMIIBIOTEPHBIE Kiacchl ( 1mo 15 pabouux MECT) ¢ BO3MOXKHOCTBIO IOAK/IIOYEHHS K CETH
Wurepner (ayn. 228-3. 306-3);
- CIeUUAJIM3MpPOBAHHAs  HAay4HO-UCCleoBaTelbckas — Jaboparopuss [Uld  pealu3alluu

naboparopHoro npaktukyma (aya. 309-3).
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PaGouast mporpamMma JMCLHILTMHBI COCTABlIeHa B COOTBETCTBHH ¢ Tpebosanusamu ®I'OC BO

o narpasienuio 11.04.01 "Paguorexnuka’.

Pa6o4yio nmporpaMMmy cOCTaBHJI K.().-M.H. JIOLEHT ‘%Z’ g Canosckuid U.H.
(®HO, noanucs)

PenieH3eHT:
['enepanbubiit qupekrop OAO BKbB «Paguocsasny

K.T.H. bormanos A.E.

(mecTto paboTsl, JomKkHOCTb, DHO, noanucs)

[IporpamMma paccMoTpeHa U 0100peHa Ha 3acelaHuy  Kadeapbl PaJIMOTCXHUKH U PAIHOCHCTEM

I[TpoTtokon Ne /S ot S AL /4 rona

3aBeaytomuil kagenpon /////7 Huxutun O.P.

(®PHUO, noanucek) i

PaGouasi mporpamMma paccMOTpeHa W 0700peHa Ha 3acelaHUH y4yeOHO-METOAMYECKOH KOMHCCHH
nanpasyienns 11.04.01 "Paguorexnuka"

[Ipotokon N/ or £ L2 /4 roga,,

[Ipencenaresib KOMUCCHH 7 , Huxutun O.P.

/ (®HO, noanuce)
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JIMCT NEPEYTBEPKJIEHUSA
PABOYEM ITPOT'PAMMBI TUCLUTIJIMHBI

PabGouast mporpamma oj100peHa Ha /ﬁé / /‘é’ y4eOHBIH roj1
[Ipotokox 3acenanus kabeapst N/ /efp%// / Hona

3aBenyromuii kadeapoi k] Huxutun O.P.
4

PabGouas mporpamma o100peHa Ha y4eOHBIN roj
[Tportokou 3acenanus kadeapbr No oT rojaa
3aBenyroui kaheapon Huxutun O.P.
Pabouas mporpamma o00peHa Ha y4eOHBIH roa
[IpoToko: 3acenanus kapeapbl Ne oT ros
3aBeayromui kapeapon Hukutun O.P.
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[Tpunoxenue

MuHHcTepeTBO 06pa3oBanus H Hayku Poccniickoil Dexepaunn
desiepanbHOE OCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE

npo(hecCHOHATTBHOTO 00pa3oBaHHs!

«B1aIMMHPCKHUI rocy1apCTBEHHbIH YHHBEPCUTET
numenu Asexcanapa I'puropbesuva n Huxoaas I'puropresuya Cro1eToBbIX»

(Bar'y)

Wucturyr UATuP

Ka(benpa PAAHOTEXHUKH H PAIHOCUCTEM

AKTyanu3upoBaHHas

paboyas nmporpamMma
paccMoTpeHa U 0100peHa

Ha 3aceJaHuu Kadeapbl

nporokon Ne ot 20 T

3aBeayroluii kadeapon
Hukutun O.P.

(noamuce, PUO)

AKTyanu3anusi pabodeil nporpaMmbl AHCUHINIHHBI

JIMCTAHLUIMOHHOE 30HJIMPOBAHUE IMPUPOJIHLIX CPE/L

(HAMMEHOBaHHE IHCLHILIHHbI)

Hanpasnenue noarorosku: 11.04.01 "Pammorexnuka”

[Tpodusb/mporpaMmMa MoAroTOBKHY :

YPOBGHI) BBICHIETO 06pa30133HH51: Marucrparypa

dopma 0OyueHus: o4Has
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