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1. HEJIU OCBOEHMUs JUCHUIIJIMHbI

Llensamu ocsoenue aucuuiuintbl '[Ipumenenne DMII nis uccienoBanus MOBEPXHOCTH
1 HeJlp 3eMIH" SBIISIOTCA:
1. O3HAaKOMJICHHE CTYJIECHTOB C COBPEMEHHBIMH 3aJadyaMd pPaJHO(pH3HYECKHX HCCIIE0BaHHH
MPUPOIAHBIX OOBEKTOB U CPEI.
2. O6061IeHHe 00Y4arOIMMHUCS OCHOBHBIX (PU3HUECKHX 3aKOHOMEPHOCTEH, JIekKAUX B OCHOBE
pagropu3nIeCKUX METOI0B JUCTAHIIMOHHOTO 30H AW POBAHHUSL.
3. OcBO€HHE OCHOBHBIX METOJIOB TUCTAHIIMOHHOIO 30HIHPOBAHHUS.
4. OcBoeHHe 0a30BbIX [PHHIMUIIOB IPOCKTHPOBAHHA AaKTHBHBIX W IACCUBHBIX CHCTEM
JMCTAHIIUOHHOTO 30HAMPOBAHHS.
5. IlproGpeTeHue HaBBIKOB OOpabOTKH M HMHTEPIPETAlHH  PagMo(u3MYeCcKOd HHPOPMALHH.
[0JIy4aeMO# 3TUMH CUCTEMaMH.

Juctmmmana "Tlpumenenne DMIL 11 MccneoBaHHs [HOBEPXHOCTH M Heap 3emin”
MOCBSIEHA H3y4YEHHIO COBPEMEHHBIX METOJOB IMCTAHIIMOHHOIO 30HIMPOBAHHS. TCOPUH U
TEeXHUKH COBPEMEHHBIX CHCTEM MOHMTOPHHTA IIOBEPXHOCTH 3eMIIM M KOCMHYECKHMX OOBEKTOB. a
TAaK)Ke IEPCIEKTHBHBIX METOJ0B MOJTyYeHHE, 0OpabOTKH, XpaHCHHsI U UHTCPIPETALUN JaHHBIX

HaOTIOICHUHM, nojydya€MbiX CUCTEMAMHU HaOJII0IeHUH CHYTHHKOBOI'O U HaA3€MHOI'O 6a3l/lpOBaHI/Iﬂ.

2. MECTO JUCUUIIJIUHBI B CTPYKTYPE OIIOII BO

Jucummana "Tpumenenne DMIT 11 Mcciie0BaHUs MOBEPXHOCTH M Heap 3emin’
SBJISIETCS 00s3aTENbHON IUCLUMILIMHON B paMKax BapuaTuBHOM yactH (b1.B.O/J1.8).

OcBoenune oOyuaronmmucs aucuuiuidHel "[Ipumenenne DMII g uccienoBaHus
MIOBEPXHOCTH W HeAp 3eMid’ OmHMpaeTcss Ha 3HAHUS. YMEHHUS M HaBBIKH, NPUOOPETEHHBIC B
pesyJibTaTe OCBOCHHSI IIPOrpaMM CIIEIYIOIIUX KypcOB: "JIEKTPOJIMHAMHUKA U PACHpPOCTPaHEHHE
paguoBonH", "Antennel u yctporctBa CBY", "llpumenenne DMII g uccienoBaHus
noepxHoct u Heap 3emun’, "Crarucrudeckas pamuodpusuka”’. "Teopus BepOSTHOCTH'.
"VYcrpoiictBa npuema u 06paboTku curHaioB', "OCHOBbI METPOJIOTHH M M3MEpPEHUH". 3HAHHS,
YMEHUS M HaBBIKH, MOJydYeHHble OpH OCBOCHHHM aucuuiMHbl "llpumenenne DMII juis
MCCIIE/IOBAHUST TTOBEPXHOCTH M Help 3eMIIM" SABISAIOTCS HEOOXOAMMBIMH IIPH IPOXOKIACHUH
y4eOHOM U MPOU3BOJICTBEHHOM MPAKTHK U IPH BBIOJHEHUH BbIYCKHON KBaJM(pHKALMOHHOW

paboThI.



3. KOMIIETEHIIUA OBYYAIOLIETI'OCsl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCHUIIJIMHBI

IIpouecc u3yuenus: qucumunbl "[Ipumenenue DMIT ais uccneoBaHus MOBEPXHOCTH
¥ Hexp 3emyu" HampaBieH Ha (OPMHPOBAHHE 3JIEMEHTOB CIIENYIONIMX KOMICTCHIHMH B
coorBercTBrM ¢ PI'OC BO 1 OIIOII BO no nanHOMy Hanpas/IeHUIO OATOTOBKH:!
a) 06mmexynbTypHBIX (OK):
CITOCOOHOCTBIO K caMoopranu3anuu 1 camoodpaszosanuto (OK-7);
CIIOCOOHOCTBIO ~ HCIOJBL30BaTb OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JIUCLHUIUIMH B
poeCcCHOHANBHOM  IeATENbHOCTH, NPUMEHATh METOABl MaTeMaTH4YeCKOro aHaiusa |
MOJIC/TUPOBAHMSI, TEOPETUYECKOT0 U dKCIIepuMeHTanbHoro uecnenosanus (OK-10);
a) obmenpodeccruoratbublx (OITK):
CIIOCOOHOCTHIO BBISABISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH NpPOOJIEM, BO3ZHUKAIOUMX B XOJ€
npodecCHOHATBHOM AESTeIbHOCTH, IPUBIEKATh JUIA X PELICHUs COOTBETCTBYIOIIHH busuxo-

maremaTtuueckuii anmapar (OIIK-2).

B pesyaprare wusydeHus gucuuniueel “llpumenenne OMII s mccie0BaHUs
TIOBEPXHOCTH U HeJp 3eMJIn" CTYIEHT J0JKEH 3HATH U YMETh aHaIM31POBATh!
J THITBI 0COOEHHOCTU ONTUMANBHON 00pabOTKH paanoGU3NUECKUX CUTHATIOB;
o MOJIETH M CTATHCTHUYECKHE XapaKTePUCTUKHU OTPAKEHHBIX M HM3JIyYCHHBIX CHUTHAJIOB B

CBUY, ontrdeckoM 1 uH(pakpacHoM auanasonax MU,

BJIAa€Th
L METOJaMHU IIOCTPOCHHUA CUCTEM AUCTAHIHOHHOTO H IIOAIIOBEPXHOCTHOTO 30HAUPOBAHUS;
L4 HaBBIKaMH pacyeTa TOUYHOCTHBIX XapakTePUCTUK U BLI60pa [mapaMeTpoB 3TUX CUCTEM.



4. CTPYKTYPA U COJEP KAHUE JUCHUITJIMHBI

OO61mas TpyJ0eMKOCTh JUCIUILIUHBI COCTaBIsET 4 3aueTHbIE €AUHULIB, 144 daca.
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JlabopaTopHble 3aHATHS

JlaGopaTopHble 3aHATHs MPOBOIATCS B 8 cemecTpe B 0Obeme 20 4acoB M NpeHa3HAYEHBI

JUISL 3aKpCIJICHUSA H yrny6neHmI MNOJYYCHHBIX B PE3YyJIbTATC CaMOCTOSITEJIbHOIO H3Yy4YCHUS

TCOPETHUCCKUX 3HAaHUW, a TaKKe

CIIEIHATH3HPOBAHHBIM 000DPYI0BaHHEM U IIPOIPAMMHBIM 00ECTICYCHHEM.

[Tepeuenp 1abOpaTOPHBIX padoT:

NpHOOpETEHHsT IIPAKTUYECKUX HAaBBIKOB pPaObOTHI €O

Ne | Tema 1ab0paTOPHBIX 3aHATHH Koi-Bo 4acoB
1 | KanubpoBKa palHOMETPHYECKOT0 MPUEMHHKA 4
2 | UccnenoBanue pagndoTerioBoro usinydenus AYT -
3 | UccrenoBanue pajdoTENIOBOrO U3JIyYCHHS MOYBOIPYHTOB 4
4 | UcenenoBanue COOCTBEHHOTO U3IIy4eHUs aTMOC(EPHI B 4
MHKPOBOJIHOBOM JIMAIIa30HE
5 | UccaenoBanue oTpa)areIbHbIX CBOMCTB BOJHOM MOBEPXHOCTH B 4
CBY auanasone
Bcero: 20

[IpakTuueckue 3aHATUA

3aKperieHHe TEOPETHYeCKoro Marepuana mo Temam 3.4.7 u 10 mpoBoauTCcs Ha

IPAKTHYECKHUX 3aHATUIX B 00beMe 10 ay IMTOPHBIX YacoB.

TeMbl TPAKTHYECKUX 3aHATHH:

Ne | Tema mpakTH4E€CKOIO 3aHATHS Kos-Bo yacoB
1 | Pacuer unrencuBHOCTH H3mydeHus AYT 2
2 | Pacuer ko3¢ duurenta OTpakeHHUst IPUPOIHBIX 00BEKTOB 2
3 | Ouenka >((eKTHBHOTO TOTIIOMIEHUS paIuOQU3HIECKUX CUTHAIIOB B 5
atmocdepe )
Ouenka (IOKTYallHOHHOH 9yBCTBHTEILHOCTH PaIHOMETPUYECKOro 5
IPUEMHHMKA 10 3aIHCH HIyMOBOH JOPOKKH
5 | Pacyer npeaeibHON YyBCTBHTEIBHOCTH PaJIHOMETPHUCCKHX 5

HOPUEMHUKOB pa3jIMYHbIX THIIOB

Bcero:
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5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

5.1. AKTHBHbIE H HHTEePAaKTHBHBIE GopMBbI 00yYeHHs

C unenpio (GopMHpOBaHHs W DPa3BUTUSI MPOMECCHOHATBHBIX HABBIKOB CTY/ACHTOB IIPH

w3yuenuu auciumiunsl "Tpumenerne DMIT Ui nccle10BaHUs I0BEPXHOCTH U Hep 3emin” B

yq€6HOM MPOIECCE MCHOJIB3YIOTCS aKTHBHBIC K HHTCPAKTUBHBLIC (bOprI IIPOBEACHUS 3aHITUH B

COYETAHUM C BHEayIUTOPHOM paboToi: nabopaTopHble pabOTHL, NPAKTHYECKUE 3aHATHA.



BBINOJHEHNE HMHAMBHAYAJIbHBIX pacdeTHO-rpapudeckux pabor. OObeM 3aHATHH. IPOBOJUMBIX B
MHTEPAaKTUBHBIX (popMax. cocTaBiseT 15 gacos (30%) ayIMTOPHOTO BpEMEHH.
5.2. CamocrosiTe/ibHasi padoTa CTY/I€HTOB

CamocTosTeNlbHasi  (BHeayJuTOpHas) pabora  sBIseTcs ~ OCHOBHOH  (opmon
camMo00pa3oBaHUs CTyJI€HTa B COOTBETCTBHH C ILEJSIMH [OJATOTOBKA 0OakajiaBpoB 110
nanpapiesmio 11.03.01 "Paguorexnuka”. OCHOBa CamMOCTOATENbHON pabOThI - H3YYEHHE
JIATEpATyphl 10 PEKOMEHIOBAHHBIM MCTOYHMKAM M KOHCIEKTY JieKiuid. Ilomumo stOro.
CTYJIEHTaM JIJIsi OCYILIECTBICHHUsI CAMOCTOSATEILHOM paboThl 00ECICHYEH JOCTYI K KOMIIBIOTEPY C
BBIXOJIOM B VIHTEpHET B MOpSi/IKE, YCTAaHOBIEHHOM B YHHUBEpcHTeTe. B pesyiabrare BbIIOTHEHUS
CaMOCTOSTENBHOM paboThl CTYCHTHI JI0KHBI PACUIMPHTL CBOM 3HAHHS B KXKJIOM M3 pa3sjie/ioB
uzydaemodt aucruinabl "[Ipumenene DMII juis necne0BaHUs TTOBEPXHOCTH M HENP 3emin"

Ha 6a3e MepeIoBBIX JOCTHIKEHUH B 00JIACTH JMCTAHIIHOHHOTO 30HIMPOBAHHS.

5.3. MyJabTHMeIUiiHbIE TEXHOJIOTHH 00yYeHHs

Bce JeKIMOHHBIE 3aHATHS MPOBOAATCS B MYJIBTHUMEIMHHONW  ay/lIMTOPHH  C
MCIOJIB30BAHAEM KOMIIBIOTEPHOIO MPOEKTOPA W BO3MOXKHOCTBIO PacHIMpEHUs pabovero croia
KOMITBIOTEpA TperojiaBaTelii Ha SKpaHbl pabodMx craHuui oOywarommxcs. CrylaeHTam

IPeIOCTABIISICTCS KOMIBIOTEPHBIN KYPC JICKIIHH.

5.4. Jlekuuy NpUIJIALIEHHBIX CHIEHHATUCTOB
B pamkax y4e6Horo kypca "llpumenenne DMII njis uccieioBaHns MOBEPXHOCTH U HEJP
3emu" IpeyCMOTPEHBI BCTpeun ¢ npeacraButeassmu seaymux HHUW Poccuiickoit AkaneMuu

HayK, BBICTYIIJICHUS M JICKIIUH CHIEIUAIIUCTOB, B YACTHOCTH!

® jokTOpa (M3MKO-MAaTeMaTHYeCKWX Hayk. Ipodeccopa, 3aB. Kadenpoi TeOpeTHYECKOH

¢u3nku BraguMupckoro rocyapcTBeHHOro ynusepcurera B.I'. Pay:

® JOKTOpa (PU3MKO-MATEMATHYECKHX Hayk, mpodeccopa. 3aB. oTaendom MccnepoBaHui

3emun u3 kocmoca MK PAH E.A. lllapkosa.

5.5. PeiiTuHroBasi cHcTeMa 00y4eHH s

B KadecTBe OLEHOYHOTO CPEJCTBA AUl TEKYIIEro KOHTPOJIsl 3HAHUH 110 UTOraM OCBOCHHUS
Moaynei mucuunaunbl "Tpumenenne IMII juist HccneoBaHus TTOBEPXHOCTH M Heap 3emin”
UCIIOJIb3YETCS TPOMEKYTOUHBIA PEUTHHI-KOHTPOJIb.

PelTHHI-KOHTPOJIb IIPOBOJMTCS TpH pas3a 3a cemecTp. OH npeanosaraeT OLCHKY

CyMMapHbIX Oau10B MO CICAYIOIIHUM COCTABJIAIOLIUM: AKTHBHOCTE B XOJ€ OCBOCHHUS



JIEKIIMOHHOTO MaTephaa; Ka4yeCTBO CaMOCTOATEILHON pabOoThI CTY/ICHTa; YPOBEHb BbIIOJHCHHSA
¥ 3alUTHI 1a60paTOpHBIX paboT U pe3ysIbTaThl IPOXOKIAECHUS PEUTHHT-KOHTPOJIS.

B KkauecTBe OLEHOYHOIO CpeACTBA Ul PYOEXKHOro KOHTPOJS 3HAHHM [0 MTOram
ocBoenus yuebHo# aucuuminabl "TIpumenenne DMII i uccie10BaHUs MOBEPXHOCTH W HEIP

3eMin" UCIIONIB3YIOTCS YK3aMEH (8 ceMecTp).

6. OUEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTM,
IMPOMEKYTOYHOH ATTECTAIIUUA ITO UTOI'AM OCBOEHHUA lII'ICIJI/IHJII/IHI)I
U YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSATEJIbHOU PABOTDI
CTYAEHTOB

6.1. [lepeyeHb BONPOCOB 1JIsi IPOBEACHUSI PEHTHHI-KOHTPOJIS:

PeiiTuHr-KoHTPOIb Nel

[ 6onpoc. Yem onpe/ensieTcss HUKHsA TPAHULA MaNa30Ha YacTOT, NPUMEHAEMBIX B
paaruosIoKaluu?

a) MAaKCUMAaJIbHOH TUIa3MEHHOM 4acTOTOM HOHOCGhEpbI™*;

6) reOMETPUUECKAMH pa3MepaMu UCCIIENYEMOr0 00BEKTa;

B) mapaMeTpaMH IpHEMO-IEePeIaloIero yCTpOHCTBa;

r) TpeOOBaHUSIMU K TOYHOCTH PEIIECHHUS MOCTABJICHHOM 3a1a4H.

2 gonpoc: YKaxWTe JIeKTPOMArHUTHBIH JMana3oH. HCIOJIb3YEMbIH IPU PELICHUH JIOKAMOHHBIX
3amad ¢ bopra UC3?

a) 0.1 M <A< 100 m;

6) 0.1 cM < A< 100 cMm*;

B) 0.3 cM < A< 85 cm;

r) 0.1 MM <A< 100 MM.

3 6onpoc: Uemy paBHa AUdIEKTPHYECKas IOCTOSIHHASA BaKyyma’

a) 1079/36m [®/m]*;

6) 10~°/2m [[x/™m];

B) 3,14 * 10° [CMm/M];

r) 24 * 107° [D/M].

4 6onpoc.: Kakoi U3 nepevrcIeHHbIX THIIOB 3a/1a4 He OTHOCUTCS K OOpaTHbIM?

a) 3aJa4d KJIacCU(UKaLUHU;

0) akTopHBIE 3a1a4H;

B) 3aJla4yM NapamMeTpU3aluH;

r) 3a1a4d 0OpaTUMOCTH™.



J sonpoc: 3anayu napaMeTpu3alum - 370...7

a) OIpeIesICHHE 110 YKCIIEPUMEHTATBHBIM JJaHHBIM ITapaMeTPOB allPUOPHO 3a/1aHHBIX OJTHON MJTH
HECKOJIbKHX MOJIEJIEH U BBIOOP HAWIIyUIIel (110 HEKOTOPOMY KPUTEPHIO) U3 HUX™.

0) KiaccupuKalus HccieayeMbIX OOBEKTOB 110 3KCIEPUMEHTAILHBIM JTaHHBIM (110
OIpeICJICHHOMY NapaMeTpy);

B) OIpeJIeICHHE 110 IKCIIEPUMEHTAIbHBIM JJAHHBIM KOJMYECTBA K HHTEHCUBHOCTH OCHOBHBIX
IpUYMH (ITapaMeTPOB), BIUSAIOLIMX HA B3aUMHYIO KOPPEIALHIO MHOTOKaHAIbHbIX
IKCIIEPUMEHTATIbHBIX JAaHHBIX.

F) B IICPCUYMCIICHHOM HET IIPABUJIBHOI'O OTBCTA.

PeliTHHI-KOHTPOJIb Ne2

| 6onpoc: Kakoii 13 nepedynciIeHHbIX METOIOB HE LIeJIECO00Pa3HO IPUMEHST IIPH aHAIU3e
JIAHHBIX U30BITOYHBIX H3MEPEHUH?

a) METOJl MaKCHMaJIbHOTO IPaBI0N0100HUs;

0) oeHka 1o baiecy;

B) PErpeCCUOHHBIA METO/;

I') MOXHO MCIIOJIB30BATh BCE MIEPEYMCIECHHBIE METOBI .

2 6onpoc: 3aaaya ONpeeeHUs PEIICHUS Z U3 IPOCTPaHCTBA F 110 HCXOIHBIM JaHHBIM U U3
npocTpadcTBa U KOPPEKTHO MOCTABICHHOM O A/laMapy Ha Imape MEeTpUYECKUX MPOCTPaHCTB F
¥ U eciu BBINOTHSETCS YCIOBHE:

a) 11 BCeX 3JIEMEHTOB U MPOCTpaHcTBa U CyIIECTBYET peIIeHHe Z U3 IPOCTpaHCTBa F.

0) pelieHUe onpeeliseTcs OJHO3HAYHO;

B) 3ajla4a yCTOWYMBa Ha npoctpancTBax U u F.

I') BBIIOJIHSAIOTCS YCJIOBUsI MYHKTOB a, 0, B*.

3 6onpoc: PelieHre ypaBHEHHS, KOTJa OHO CyIIECTBYET, OyJeT €JMHCTBEHHBIM, €CJIH. ..

0:

a) U3 COOTHOLIEHUS f; K(x,s)z(s)ds = 0, cnenyer, uro z(s)

6) U3 COOTHOILIIEHHS f; K(x,s)z(s)ds = 0, cnenyer, uto z(s) = m;

B) saapo K(x,s) - 3aMKHYTO;

I) IYHKTBHI @ U B 9KBUBAJICHTHBI U BEPHBI*.

4 sonpoc: PacnipeneneHue MOIHOCTH U3aydeHuss AUT ¢ e JMHUIBI IOBEPXHOCTH 10 BCEMY
CIEKTPY 3JIEKTPOMArHUTHOIO U3YyYEHHS OINIPEIEIISETCS. ..

a) 3akoHoM [lmanka*;

0) pacnpenenenneM Penes-/Ixunca;

B) (hIIyKTYaIMOHHO-TUCCUTIALIMOHHON TEOPEMOIA;

8



r) 3akoHoM Credana-bosbimana.

5 60Npoc: quCTBI/ITeJ'II)HOCTI) pPaguoOMETPUYECKOr0 IIPpUEMHHKA onpeneasieTcss COOTHOILEHHUEM. ..

a)8T = Ty[2AF /Af*;
6) 6T = Ty/2Af /AF:
B) 8T = Ty/AF /2Af:
r) 8T = Ty/21/Af.

PelTHHr-KOHTPOJIb Ne3

| 6onpoc: SIpkocTHas Temneparypa 00bEKTa - ITO...

a) TepMoauHamMuueckas Temieparypa AUT ¢ Tako# ke HHTCHCUBHOCTBIO U3/IyUEHHUS, KaK U y
JAHHOTO 00BbeKTa™:

6) TepMOAMHAMHYECKAs TEMIIEPaTypa MOJIETIU CEPOTO Tella ¢ TAKOU iK€ HHTEHCHBHOCTHIO
U3JIydeHHsl, KaK U y JaHHOIO 0OBbeKTa;

B) TEMIIEpATypa U3Iy4eHHs 00bEKTa;

I) B IPE/ICTABICHHBIX BAPUAHTAX HET IPABUIBHOIO OTBETA.

2 sonpoc: PagnoMeTpbl, KOMIIEHCUPYIOIIKE CPEIHHA yPOBEHD LIyMa Ha BBIXOJIE. HA3bIBAIOT:
a) MaJTOIIyMSIILIUMH;

0) MpPEeLM3UOHHBIMH;

B) KOMIIEHCAI[HOHHBIMH *;

I) paIMOMETPAMH C KOMIICHCALUEH aJTUTUBHBIX OLIMOOK.

3 6onpoc: DhheKTUBHAS IUIOIAAb PACCEHUS ONPEICISIETCS BBIPAKECHHEM. ..

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

6) oy = 4TR*P;/P,:

B) oy = 2mRP,/Py;

r) oy = 2nRP/P;.

4 6onpoc: TOYHOCTH PaIMOBBICOTOMEPA ONPEAEIIAETCSL. .

a) OTHOILIEHUEM CHUTHAJ/IIYM, IIHPHHOM JTyya U ero CTabMJILHOCTBIO (J1y4a);

0) orHomeHueM cursan/iyM, KY npuemMHuka;

B) OTHOLIEHUEM CHUTHAJI/LIYM, IIAPUHOM JIyya U €ro CTabMIbHOCTHIO (J1yya),
METEOPOJIOTMUYECKUMH YCIIOBUSIMHU;

I') OTHOIIEHHEM CHIHAJ/IIYM, [IIHPUHOM JIyda U ero CTabUIIBHOCTBIO (JIyua). IIEPOXOBATOCTHIO
MIOBEPXHOCTH. JIO KOTOPOM OMpPEIessIeTCs] pACCTOSHUE, METEOPOJIOTHYECKUMH YCIIOBUSIMH.,
TPAeKTOPHEH HOCHTEIIS ™.

3 sonpoc: YkaxkuTe cocodbl 0630pa MOBEPXHOCTH Ipu uronbyaron JIH PJI?
9



a) IOCTPOYHBIN U LIUKIOHIAIBbHBIH*;
6) HOCTPOYHBIN U KPYTOBOI;
B) IOCTPOYHBIH U OOKOBOIA;

I') IUKJIOUJATbHBIA U OOKOBOH.

6.2. [IpuMepbI IK3aMeHALIHOHHBIX OHJIETOB:

1. JlucranuuoHHOe 30HAMpoBaHue. O01as xapaKTepuCcTHKa.
2. IlpoGnemsl annapaTtHoi peanuzauuu CBY - tepmomeTpoB. Paguomerp ¢ kommnencaiuei

KO3 (HUIIHEHTa OTPaKECHHUS

1. CBY uznyuenue BoaHOH NMOBEPXHOCTH. KpynHble BOTHBI.

2. IlpunHuun paGoThl U OCHOBHBIE XaPaKTEPUCTUKU KOPPEISLUOHHOTO paJioMETpa.

1. Axrtusable CBY MeTOnBI B METUIIHHE.

2. CBY usinyyenue riaikoi BOJAHOH IOBEPXHOCTH.

1. Papuorexuuueckue rnpudopsl /(3. PaguonokaTop ¢ CHHTE3UPOBAHHOHN amepTypoH.

2. 3anmauum J13 cyuuu, pelaeMble METOIaMU NTACCUBHOM paIuoIOKALIHH.

1. Ouenka no baiiecy.

2. OcHOBHBIE XapaKTCpHUCTUKH aTMOC(bepr, KOTOPBIE MOXXHO KOHTPOJIMPOBATH METOJaMH

3.

1. OO6mue BOPOCHl TEOPUH COOCTBEHHOTO U3TYyUYEHUs] HPUPOTHBIX OOBEKTOB.

2. TlaccuBusie CBY MmeToabl B METUIIMHE.

1. CBY uznyyeHue BOJHOM MOBEPXHOCTH B MPUCYTCTBUU BOJIH Pa3IUYHBIX MAaCIITa0OB.

2. Knaccuduxanus oOpaTHBIX 3a1ad.

1. OOparHble 3a1a4n napaMeTpu3aLuy. 3agada BbIOOpa MOAEIH U3 3aJaHHOIO KOHEYHOT'O
MHOkecTBa. [logronka mozenu.
2. B03MOXHOCTb IPUMEHEHHS PAIUOTEXHUUECKHX CPEACTB AJIs JUCTAHIIMOHHOIO

30HIUPOBAHUS TIPHUPOTHOM CPEIbIL.
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to

PannorexHu4ecKue CpeacTBa, UCIOJIb3yeMble IS PEIICHHs 3aJa4 MOHUTOPHUHTA
OKPYIKaIOLIeH Cpeabl, MEIUIMHBI U OHOJIOTHH.
OOparHble 3a/1a4d TapaMeTpu3aluu. 3agada OLeHKH 1apaMeTpOB U3BECTHON

JHArHOCTUYECKOU MOJIEIIH.

daxTopHBIe 00OpaTHbIE 3aJaUH.

OcHOBHBIE XapaKTCPUCTHUKH CYIIH, KOTOPBIC MOJKHO KOHTPOJIUPOBATH METOAaMHU ,H3

OOpaTHble 3a/1auu Ki1accu(PUKaAIUU.

Pagnorexunuveckue npudopsl [[3. Ckarrepomerp.

HpI/IHHI/IH pa60TbI H OCHOBHBIC XapaKTCPUCTUKHU ABYXKAHAJIBHOI'O MOAYJIAIIMOHHOTO
pagroMeETpa CO CIIOKEHNUEM CUT'HAJIOB.

PerpeccuoHHBIN METOL.

Merton ueneBbIX QyHKIMH.

[Tpunimn paboThl ¥ OCHOBHBIE XapaKTEPUCTHUKH MOLYJISLIUOHHOIO paJHOMETPA.

[Ipobaemsr anmaparsoii peanusanuu CBY - repmomeTpos. Bonpock! cornacoBanus.

3agaun /I3 cylu, pelraeMble aKkTHBHBIMH PaAno(U3NIECKUMU METOAAMHU.

CBY u3iyueHre BOIHOM MOBEPXHOCTH IIPH HAIMYUH MEIKOMACIITAOHBIX HEPOBHOCTCH,
3a/aua OLEHKH [1apaMeTPOB U3BECTHOM quarHocTruueckoi moaenu. O0paboTka

U30BITOYHBIX U3MEPEHHUH.

OOparHbIC 3a1a4u TapaMeTpU3alu. 3aga4da BbIOopa MOJACIH U3 3aJaHHOTO
OecKOHeYHOro MHOYKecTBa. [locTaHOBKA 3a/1a4uu, METO/Ibl PELIEHUs], BO3HUKAIOLIHE
npoOJIEMBI.

OCHOBHbBIE XapaKTEPUCTHKH aTMOC(HEpbl, KOTOPBIE MOKHO KOHTPOJIMPOBATH METOIAMHU

3.

MeTton perynspu3aiuu.

Pajmmorexuuueckue npudops! /13. PannossicoTomep.
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1. O630p 3amau /13 atMmocepsl.

2. MeToa MaKCHMaIbHOTO IIPaBI0NOA00HUs.

1. 3ajmaua OIEHKH IapaMeTpOB W3BECTHON AHarHoctuueckoil monenu. O6paboTka 1o
MHHUMYMY JaHHBIX.

2. IpuHumms! GOpMUPOBAHUST COOCTBEHHOTO H3/TyYEHHs ATMOC(EPHBIX o0pa3oBaHHH.

1. Bompocsl CBY paxromeTpun arMochepHbIX 00pa3oBaHU.

2. (OCHOBHBIE COOTHOLIEHUS KOPPEISALHUOHHOTO U PErPECCHOHHOTO aHaIN3a.

1. TlpuHIUIB GOPMUPOBAHNS OTPAKEHHOTO H3TYYEHHUs B aTMOCEPHBIX 00pa3oBAHUAX.

2. Merosl 0630pa IIPOCTPaHCTBA, IpUMeHseMble B J13.

1. UccnenoBanue arMocdepsl 10 0caa0IeHUIO PaIHOCUT HAIA.
2. OCHOBHbIE XapPAaKTEPUCTHKU BOJTHON MOBEPXHOCTH, KOTOPBIE MOKHO KOHTPOJIMPOBATD

metogamu J13.

6.3. IlepedeHb TeM 151 CAMOCTOSITEIbHOI0 H3Y1eHHS
1. Onpenenenye U HAYaJIbHBIE CBENCHHSA O JMCTAHIIMOHHOM 30HAMPOBAHAH.
2. JINCTaHIMOHHOE 30HIMPOBAHIE IPUPOIHON CPeIbl paaAnopU3HICCKIMU METOIAMH. 3agauu u
BO3MO>KHOCTH.
3. DJIeKTpOMAarHUTHBIE BOJIHBI B CBOOOIHOM [POCTPAHCTBE.
. Bzaumopeiicteue MU ¢ BerecTBOM.

. Bzaumoneitcteue MU ¢ armocdepoii.

4
5
6. OGpaTHbIe 3a1a49y IIPH JUCTAHIIHOHHOM 30HIMPOBAHAU [IPUPOJHOH CPEIBL.
7. PaqoTeXHUYECKHEe IIPHOOPEI, IPUMEHAEMbIE IIPH JUCTAHIIMOHHOM 30HAWPOBAHUH.

8. ®oTorpaduueckue CUCTEMbI TUCTAHIIHOHHOTO 30HAMPOBAHHUSL.

9. DNEKTPOONTHYECKHUE CUCTEMbI IUCTAHIIMOHHOIO 30HIMPOBAHHS.

10. ITaccuBHBIE MUKPOBOJIHOBBIC CUCTEMBI.

11. CucTeMbl U3MEpPEHHS JaTbHOCTHU.

12. PediekTOMETpBI.

13. UccnenoBanue armocdepbl pagrnohu3nIeCKUMUA METOIaMH.

14. Uccnenopanue BOAHBIX MMOBEPXHOCTEN M MOKPOBOB CYIIM C MOMOLIBIO PafgHO(QU3MUEcKUX

METOIOB.

15. Pagnodusuyeckye cpeicTBa JHarHOCTUKH OHOTOTHYECKHX 00BEKTOB.
12



16. [Tnar¢opMbl [Uis yIaJCHHBIX CUCTEM HAOIFOICHHS.

17. O6paboTka CUTHAJIOB.

6.4. 3ajanue 1/ BbINOJHEHHS pacdeTHO-rpadpuyeckoi padoThl

3ananue: [Ipou3BeCTH OLICHKY H3IIy4aTeTbHON CIIOCOOHOCTH IIIaJIKOM BOJHOM MOBEPXHOCTH UL
yCII0BHH HAOJIIOJIHHs M [1apaMeTPOB BOJAHOM CpEJBI, yKa3aHHbIX B TabJHMIE COOTBETCTBHS
HOMEpY BapHaHTa.

KoMmeHnTapuu:

e U3nyyarommas NOBEPXHOCTh CYUTAETCS aOCOMIOTHO IVIA/IKOM MPaHUIEH pasjielia CHCTEMbI
"BoaHas cpeza - atMmochepa'.

o JIisi OUEHKM AMAJIEKTPUYECKUX CBOMCTB BOJHOM CpElbl MOXKET ObITh HCIOJIB30BAHA
mobast U3 CyIIECTBYIONUINX MOJIeNIel IUAIeKTPHYECKON POHUIIAEMOCTH (Moenb [Jlebas.
mozenb Koyna-Koyna win qByxdyacToTHas Mozenb Jlebas).

e Boxnas cpema CYMTAeTCs OKHAKAM  JHIIEKTPUKOM € YKa3aHHOW  CTENEHBIO
MHUHEpaJIM3aliU (COTEHOCTH).

e Pacuer BBIIOJHAETCS B MPUOJIMIKEHUN OTCYTCTBUS 3aTyXaHMsl M MOIJIONICHHUS TEIJIOBOTO
cursana B arMocgepe. ITO yCIOBHE MOKET ObITh BBEJEHO 10 JKEJIAHUIO YYaIlerocs.

e B pacuere He y4MTBHIBAIOTCS: THII PaJHOMETPHYECKOr0 IPHEMHHMKA, €ro pabodast rnojoca
4acTOT. pealbHble XapaKTCPUCTHKM aHTEHHOH CHCTEMBbI W T.J.. 3@ HCKIIOYEHHEM
IEHTPATLHON YaCTOTBI NPHHUMAEMOTO H3/Iy4YeHHs M IPOCTPAHCTBEHHOW OpUEHTAllMH
OTHOCUTEJIBHO 00BEKTA H3yUeHHS (T71aKOH BOJHON NOBEPXHOCTH).

e Jlyist IpOBEICHUs PAacyeTOB PEKOMEH/LYETCsl HCII0Ib30BaTh nMeroluecs Ha kadenpe PT 1
PC nakeTsl cTaHapTHOro nporpammuoro obecneyenus: MathCad. LabView u 1.1

e Pe3ynpTaThl pacdyeToOB JOJDKHBI OBITH HPEICTAaBICHBI B BUJE YIJIOBBIX 3aBUCHMOCTEH
COOTBETCTBYIOLIUX 3HAYCHUH PAIUOSPKOCTHON TEMIEPATyphl (BBIPKCHHOU B Ipaaycax
KenpBuHa). PacueTHble KpHBBIE CTPOSATCS HAa MUJLIMMETPOBOM Oymare BpYuYHYIO, HIIH
NPEJICTABISIIOTCS B 3JIEKTPOHHOM BHJE. MOAIOTOBJIEHHOM € MCIIOJIb30BaHHEM IIPOYKTa

Grapher mr000# BepcHH.
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JlonoaHuTebHbIE MapaMeTphl (110
bazoBble napameTpbl
»KeJJaHUI0 00yyaroLLerocs)
NeBapuaHTta
TBoabv .
- S. %o fo. T A8, ° Af, My | A8y 797, ° T y A &
1 5 0 5.0 0+90 100 5 0.5 15
2 5 2 10,0 0+90 150 6 0,55 16
3 i 4 15.0 0+90 200 7 0.6 17
4 7 6 20,0 0+90 100 8 0,65 18
5 9 8 25.0 0+90 150 9 0.7 19
6 9 10 30.0 0+90 200 B 0,75 20
7 11 12 35.0 0+90 100 6 0.8 21
8 11 14 40,0 0+90 150 7 0,85 22
9 13 16 45.0 0+90 200 8 0.9 23
10 113 18 50.0 090 100 9 0.95 24

7. YYEBHO-METOJIMYECKOE U MWH®OPMAIMOHHOE OBECIHEYEHHUE
JUCHUITIJIMHBI

VyebHO-MeTOIMYecKoe M MH(pOpPMALMOHHOE obecreyeHue y4eOHOM IHCLHUIIMHBI
"[Tpumenenne DMIT 11st ucce1oBaHusA TOBEPXHOCTH M HEJP 3eMil’” BKIIIOYAeT B cebs:
- yueOHYIO JIATEpATypy 1O TEMATHKE AMCUMILIMHBL, B IOCTATOYHOM KOJHYECTBE MMCIOIIYIOCH B
GoHaaxX HAYYHO-TEXHUYECKOH OUOIMOTEKH Y HUBEPCUTETA,
- [epHOIMYECKME H3JaHHsi MO TeMaTHKe [MCLMIUIMHBI B (OHIAX Hay4HO-TEXHHYECKOH
OGUOIMOTEKM YHHBEPCHTETA, B KOTOPHIX OCBEIIAIOTCA COBPEMEHHOE COCTOSIHHUE M TECHACHIMH
pa3BUTHS OCHOBHBIX HANPABIEHHH B OONACTH JIMCTAHIMOHHOIO 30HMPOBAHMS. Pa3pabOTKU U
IPOM3BOJICTBA BBICOKOTOYHOIO M3MEPHTEIBHOIO 06OPY/I0BaHHS, MyOIMKYIOTCS OPHIHHATBHbIC
M 0030pHBIE CTaThM 10 MpoGJieMaM OSKOJOTHYECKOT0 MOHMTOPHHIA PaIHO(pH3MYeCKUMHU
METOIAMH, a TAKXKe CIIPaBOYHble MaTEpPHAIIbI M HH(GOPMALIUS O HAyYHO-TEXHUUECKHUX U YUEOHBIX
MEpOIPHATUSAX, IPOBOJMMBIX B paMKaX JaHHOU MPOOIEMATHKH;

- UnTepHeT-pecypcehl 10 TEMaTHKE JUCLHUILIHHbL.

Ocnoenasn 1umepamypa.

1. BiaumopeiicTBre (u3uueckux mojieil ¢ Guosornyeckumu obwvexramu / E.M. Hedenos. T.H.
Cy660tuna, A.A. Sumn. - M.: KYPC, HAULl MTHOPA-M, 2015. - 344 c.

2. Meteoposiorus 1 KnmuMatonorus: Yde6roe mocobue / I'.1. TTunosen. - M.: HULL Uudpa-M:
Mu.: Hos. 3Hanue, 2013. - 399 c.
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3. BuagumupoB, B.M. JlucTaHIMOHHOE 30HIMpOBaHKEe 3eMiu[DNEKTPOHHBIH pecypc| : yue0.
nocobue / B. M. Brnagumupos. JI. JI. Jmutpues, O. A. Jly6posckast [u ap.] : pen. B. M.
Buagumupos. — Kpacrosipek : Cu6. genep. yH-T, 2014, — 196 c. - ISBN 978-5-7638-3084-2.

4. ONTHKO-31€KTPOHHBIE CITyTHHKOBbIE CHCTEMBI
MOHHTOPHHTIA TIPHPOHOM cpe/ibl [ IeKTpoHHbIH pecype| : Yueb. nocobue / M. JI. benos. B. A.
l'oponumnues. B. 5. Komoukun, C. b. Omunokos. - M. : Mspatenscrso MI'TY um. H. D.
baymana, 2014.

5. JlasepHble  METOJbl IUCTAHIIHOHHOTO OOHAPYKEHHS ~ XHUMHUYECKHX  COCIMHECHMH  Ha

noBepxHocTH Tel [ dnekTponnsiii pecype] / CkBopuos JLA. - M. : Texnocdepa, 2014.

Jlonoanumenvuas 1umepamypa:

1. CraTHYecKoe 30HIMPOBaHUE IPYHTOB [DNeKTpoHHBbIHA pecype] : Monorpadus / Peikkos W.b..
Hcaes O.H. - M. : U3nparensctBo ACB, 2010.

2. Ilpuem u 006paGoTKa JAaHHBIX TMCTAHLMOHHOTO 30HAMPOBAHHS 3eMIM C KOCMHYECKOrO
annapara TERRA [Dnextponnsii pecype] / B.M. Maiioposa. JI.A. I'pumuko. B.I1. Manamuh.
C.C. Cemarko. - M. : MsparensctBo MI'TY um. H. D. baymana, 2014,

3. MuKpoBOIHOBBIE U yibTpasBykossie ceHcopbl/Illedankopall.B., JlerkuiiB.H.. PomoauuB.b. -

Hoocu6.: HI'TY., 2015. - 172 ¢.: ISBN 978-5-7782-2586-2.

Ilepuoouveckue usOanus.
1. UccremoBanue 3eMiM W3 KOCMOCa.
2. CoBpeMeHHbIE NPOBIIEMbI JUCTAHIHOHHOIO 30HAMPOBAHUS 3EMIIH.

. IEEE Transactions on Geoscience and Remote Sensing.

(8]

Humepnem pecypcoi:
1. http://earthobservatory.nasa.gov

2. http://www.remss.com/missions/ssmi
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8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIHUITJIMHbI

MatepuanbHo-TexXHHYeCKoe obecnieveHne yueOHoi aucuuninnbl "llpumenenne DMII
TSl UCCIIEJOBAHUS TIOBEPXHOCTH M HeJIp 3eMiTi"' BKITIOYaeT B ceOsi:
- JIEKIMOHHBIE ayJMTOPHH, OCHAILICHHBbIC Ka(eApalbHBIM MYJIbTUMEIHHHBIM 000pYI0BAHHEM
(aya. 301-3 u 335-3);
- KOMIIBIOTEPHBIE Kyacchl ( 1Mo 15 pabodumx MeCT) ¢ BO3MOMKHOCTBIO MOJKIIOYEHUS K CETH
Wureprer (aya. 228-3, 306-3):
- CHeUHaIHM3UPOBAHHAs  HAYYHO-HCCIIEOBAaTe]IbCKas  JgabopaTopus  JUld  pealu3aluu

n1abopaTopHOro npaktukyma (aya. 309-3).
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PaGouast IporpaMma JMCIHMILIMHBI COCTaBJIeHa B OOTBeTCTBUHU ¢ Tpebosanuamu ®I'OC BO

no Harpasienuto 11.03.01 - PaguorexHuka.

PaGouyo nmporpaMmy cOCTaBHI K.().-M.H. IOLEHT %‘? - Canockuid M. H.
(®UO, noanucs)

Peuien3eHr:
Ienepanbhbiit tupextop OAO BKbB «Pagnocssszun»

K.T.H. bormanos A.E.

V (MecTo paboThl, go/mkHOCTH, PO, noanucs)

[IporpamMMa paccMOTpeHa U 0100peHa Ha 3acelaHni KaeIphl PATHOTEXHHKU U PAIMOCHCTEM
7 3 —
Tpotokon Ne 4 ot F£-/Z2./% tona,
s

3aBeyromuil kadeapoii S Huxutun O.P.

(®UO, noanucs) ,//

PaGouast mporpaMma paccMoTpeHa M 0J00peHa Ha 3aceflaHud y4eOHO-METOAMYECKOH KOMHCCHH

narpasnenus 11.03.01 - Paguorexuuka
[TpoTokos Ne S ot LF S ’rgz_/xa

[Ipencenarens KOMHCCHH rr. Huxutun O.P.

¥4 (®UO, noanucs)

.~
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JIMCT NEPEYTBEPXJIEHUS
PABOYEHN MTPOIT'PAMMBI JUCHUITINHBI

PabGouas mporpamma 0100peHa Ha yueOHbIN TOJ
[TpoTokos 3acenanus kadeapsr N oT rojaa
3aBenyrouil kaheapon Huxutun O.P.
PaGouas nporpamMa oJ00peHa Ha yueOHBIN roj
[Tporoko 3acenanust kadeaper N oT rojaa
3aBeayronmi kagenpoi Hukutun O.P.
Pabouast mporpamma 0,100peHa Ha y4eOHBIN IO
[Iporokoun 3acenanust kadeaper Ne oT rofa
3aBeayronuii kagenpon Huxutun O.P.
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[Ipunoxenue

MuHHCTEPCTBO 00pa3oBanus U Hayku Poccuiickoi ®enepanun
denepaibHOE FOCYAapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHUE

BBICIIETO MPOGECCHOHATBHOI0 00pa3oBaHUs

«BaaguMHpCKHii rocy1apcTBeHHbIH YHHBEPCHTET
umenn Anexcanapa I'puropseBnya n Hukouas I'puropsesuya CrosieroBbix»

(Baly)

WUuctutyr UATuP

Kadenpa paaoTeXHUKH U PaJHOCHCTEM

AKTyaJM3upoOBaHHas

pabouasi mporpamma
paccMoTpeHa M 0J100peHa

Ha 3acelaHHU Kadeapsl
nporokoaNe ot 20 1.

3aBeayrommid kadeapoi
Hukutun O.P.

(moanuck, ®UO)

AkTyajau3anusi paboyeil nporpaMmMbl AHCUHILIHHBI

T TPUMEHEHUE DMII JU1s1 UCCJIEJJOBAHUS TOBEPXHOCTU M HEJP 3EMJIU

(HAHMEHOBaHHE THCHHNIHHBI)

Hanpagienue noarotoBku: 11.03.01 "PaguorexHuka”

[Ipoduns/mporpaMma NOJAroTOBKH :

YpoBeHb BbICIIEro 00pa3oBaHus: OakanaBpHar

dopma 00yUeHHUS: OUHAas
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