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1. HEJIX OCBOEHMUs JUCHUIIJIMHBI

Iensmu ocoenue aucuurinHbl "[lpumenenune DMIT 11s uccnenoBanus MOBEPXHOCTH
U Hesp 3eMin’” SIBISIFOTCS:
1. O3HaKOMJIEHHE CTYJEHTOB C COBPEMEHHBIMH 3a/la4yaMU DPaTHO(U3HMUECKUX MCCIIEI0BAHUM
NPUPOJHBIX OOBEKTOB U CpPELL.
2. O6001IeHHe 00YYarOIIMMHUCS OCHOBHBIX (PU3NYECKHX 3aKOHOMEPHOCTEH, JIEXKAIIUX B OCHOBE
paguo(pU3NIECKUX METOJIOB JUCTAHI[HOHHOTO 30HIUPOBAHHUS.
3. OcBOEHHE OCHOBHBIX METO0B JUCTAHIIMOHHOI'O 30HIUPOBAHMUS.
4. OcBoeHue 06a30BbIX MPHHLMIIOB IPOEKTUPOBAHHUS AKTHUBHBIX M IIACCUBHBIX CHCTEM
JMCTAHIIMOHHOIO 30HAUPOBAHHS.
5. TlpuobpereHue HaBBIKOB OOpabOTKM M HMHTEPIpETAllMd  paauodu3uueckoil WHPOpPMAIIHH.
[0JIy4aeMO# ITUMH CUCTEMAMH.

Jucuunnuna "llpumenenne DMII uis uccieqoBaHUs MOBEPXHOCTH W HeAp 3eMiH”
MIOCBSIIIIEHA M3YyYEHUIO COBPEMEHHBIX METOJOB [IUCTAaHIIMOHHOIO 30HAMPOBAaHUS., TEOPUU H
TEXHUKHA COBPEMEHHBIX CHCTEM MOHUTOPUHIA MOBEPXHOCTH 3eMIIM 1 KOCMUUYECKHX OOBEKTOB. a
TaKXKe NEPCIEKTUBHBIX METOAO0B IOJIydyeHUE, 00pabOTKU, XpaHEHHUs] U UHTEPIIpETallii JTaHHbIX

H8.6J'IIOI[CHI/If;I. IMOJIy4a€MBbIX CUCTEMaMHU Ha6J'IIOII€HI/II71 CIIYTHHKOBOI'O KU HA3€MHOTI'O 6a3l/lpOBaHIdH.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OI1OII1 BO

Hucuuniuua "lpumenenne DMII s uccienoBaHus MOBEPXHOCTH W Heap 3emun”
ABJIAETCS 00s3aTeIbHON NUCLUIUIMHON B paMKax BapuaTuBHO#M yactu (B1.B.OJ1.7).

OcBoenue obyuvarommmMucsi auciuiuinael  "[lpumenenrne DMII aua  HccaenoBaHMs
MOBEPXHOCTH M HeAp 3eMiu" ONMpaeTcs Ha 3HAHUS, YMEHHsI W HAaBBIKH, NPUOOpPETEHHBLIE B
pe3yJibTare OCBOECHHUS MPOIrpaMM CJIEIYIOLIMX KypCcOB: "DIIEKTpOJAMHAMHMKA W PACIPOCTPAHEHHE
paguoBoaH”, "AHTeHHbl M ycTpodcTBa CBU", '"llpumenenme DMII g ucciaeg0BaHUS
nosepxHoctH M Heap 3emun”. "Cratuctuueckas paguodmsuka’, "Teopus BeposTHOCTH'.
"Ycrpo#icra npuema U 06paboTkH curHaioB", "OCHOBBI METPOJIOTHH M M3MepeHHil". 3HaHHs.
YMEHHSI W HaBBIKH, IIOJly4YE€HHBbIE IIPU OCBOCHHHM IUCHMILIMHBI 'llpumenenue DMII s
MCCJICIOBAHMS TIOBEPXHOCTH M HEApP 3eMIIH" SBISIOTCS HEOOXOMUMBIMU IIPH IIPOXOKIAECHUH
y4eOHOM W NPOU3BOJACTBEHHOM NMPAKTHK M IIPH BBINOJHEHHH BBITYCKHON KBaIM(pUKALMOHHOM

paboTHI.



3. KOMIIETEHIIMU OB YYAIOLWEI'OCH, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIUIIINHBI

[Tpontecc uzyvenust nucuuiuivubl '[lpumenenre DMII ns uccieoBaHus IOBEPXHOCTH
1 Heap 3emun" HampaBieH Ha (OPMHUPOBAHME DJIEMEHTOB CJEAYIOIIHMX KOMIIETEHIMH B
cootBercTBHH ¢ @I'OC BO u OIIOIT BO no nanHOMy HanpapJIeHUIO TOATOTOBKH:
a) o0mexybTypHBIX (OK):
CIIOCOOHOCTBIO K caMOOpraHu3aiuu u camoobpazoBanuto (OK-7);
CIIOCOOHOCTBIO ~ MCIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUHBIX JUCLUIUIMH B
npo(heCCHOHAIBHON  JIESITEIbHOCTH, IPUMEHSTh METOJAbl MaTeMaTH4YEeCKOIO aHaiu3a U
MOJICTHPOBAHUS, TEOPETUUECKOT0 U dKCIIepUMeHTanbHoro uccaenosanus (OK-10);
a) obmenpodeccuonanbubix (OITK):
CIIOCOOHOCTBIO BBISBIIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MpPOOJIeM, BO3HUKAIOIIMX B XOZE
pOeCCHOHAIBHON ACATECIbHOCTH, IPUBICKATH AT HX PEIICHUS COOTBETCTBYIOIMH (H3HMKO-

MaTemaruueckuii anmnapat (OI1K-2).

B pesynprare wusyuenus gucuuiuindel lIlpumenenune OMII mna  mccaenoBaHus
HOBEPXHOCTH U Hep 3eMin” CTYJICHT JOJKEH 3HATh U YMeTh aHaIM3UpOBATh:
o THITBI 0COOEHHOCTH ONTHMAIBHON 00pabOTKH paaropU3NUECKIX CUTHAIOB,
. MOJIEIA M CTATUCTHYECKHE XApAKTEPUCTHUKU OTPAKEHHBIX M HM3ITyUYEHHBIX CUIHAJIOB B
CBY, onTrueckoM U HHppakpacHOM auanasoHax SMU;
BJIA/IeTh
. IPUHIIUAIBI TOCTPOEHHSI CHCTEM JUCTAHLIMOHHOIO U IOANOBEPXHOCTHOIO 30HUPOBAHHUS;
J HAaBBIKM pacueTa TOYHOCTHBIX XapaKTEPUCTHK M MPHHLHUIE! BbIOOpa MapaMeTpoB ITHX

CUCTCM.



4. CTPYKTYPA U COAEP)XAHUE JIUCHUITIUHBI

OO6wmast TpyJ0€MKOCTh TUCIUILIMHEI COCTABIISIeT 4 3a4eTHhIE eAMHMLE], 144 yaca.
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JlabopaTopHble 3aHATHS

JlaboparopHele 3aHATHS TPOBOAATCS B 8 cemecTpe B 06beme 30 4acoB M 1peIHA3HAUCHEI
AJsl 3aKpeIuIeHWsl W YriayOJieHHsl IIOJIYyYEHHBIX B Pe3YJbTATe CaMOCTOATENLHOIO H3ydeHHs
TEOPETUYECKUX 3HAHWH, a TakkKe  NPHOOPETeHHs MNPAKTHYECKHX HAaBBIKOB pPabOThl €O

CIICNUATIU3UPOBAaHHBIM 060py11013aHneM U IporpaMMHBIM obecrieyeHHEM.

ITepeuens 1abopaTopHBIX paboT:

Ne | Tema 1abopaTopHbIX 3aHATHIH KoJi-Bo yacoB
| | KanubpoBka paioMeTpuyeckoro npueMHHKa -+
2 | MccnenoBanue pauoTenioBoro usiydenus AYT 2
3 | UccnenoBanye paMoTeIIOBOTO H3IyYeHHs NOYBOIPYHTOB 4
4 | HccnenoBanue coGCTBEHHOIO H3ITy4YeHUs aTMOC(EDHI B 2
MHUKPOBOJIHOBOM JIMaIia3oHe
5 | UccnenoBanve oTpakaTeIbHBIX CBOUCTB BOJHOM IIOBEPXHOCTH B 4

CBY nuanasone
6 | Mccnenoanue a3uMyTaibHON aHH30TPOIIMH TEIIOBOTO H3IIy4eHHUS! 4
[IEPOXOBATOH BOJHOHN MOBEPXHOCTH

7 | Perenue 3ana4u kiaaccuGUKauy MOACTHIAIOMIENH TOBEPXHOCTH [0
JanHbM /3 Ha npumepe BrnaguMupcekoi o6mactu

(3]

8 | OLeHKa BIMSIHUS TOYEUHBIX HCTOUHUKOB M3JTyUYeHHs Ha pe3yJIbTaThl 4
U3MEPEHHUs IPKOCTHON TEMIIEPATYPhl B HATYPHBIX yCIOBUAX
9 | MccnenoBanye BO3BMOXKHOCTH OLEHKH T€PMETHYHOCTH 4
ra30MpOBOHBIX CHCTEM METOJOM IIACCHBHOH paiHONOJIAPUMETPHH
Bcero: 30

IIpakTuyeckue 3aHaTUA

3aKpernieHHe TEOPEeTHYECKOro MarepHana mo temam 2.3.4.7 u 10 [IPOBOJIUTCS Ha

NPaKTHYECKUX 3aHATUAX B 00beMe 20 ay TMTOPHBIX YaCOB.

TeMbl npakTHYECKUX 3aHATHIA:

Ne | Tema npakTHUYECKOro 3aHATHS Ko:1-Bo yacos
1 | Pacuer uHTEHCHBHOCTH HM3aydeHHs AYT 4
2 | Pacuer koddppunmenTa oTpaxeHus IPHPOIHBIX 0OBEKTOB 4
3| Ouenka >(peKTHBHOrO MOrIomenus paMopU3NIECKUX CHTHATOB B 4
atMocepe
4 | Ouenka (IOKTyallHOHHOM YYBCTBUTEILHOCTH PaZHOMETPUUYECKOTO d
IPUEMHHKA 110 3a[IMCH LIyMOBOM JOPOKKH
5 | Pacuer npenenbHO#M 4yBCTBUTETHHOCTH PaIuOMETPUYECKHX 4
IPHEMHHKOB Pa3IMYHBIX THIIOB
Bcero: 20




S. ObPA3OBATEJIBHBIE TEXHOJIOT'HHA

S.1. AKTHUBHbIE H HHTEPAaKTHBHbIE (GOPMBbI 00yUeHHs

C penpro (GOpMHpPOBaHHS M Pa3BUTUS NPO(ECCHOHANBHBIX HABBIKOB CTYIEHTOB IIpH
n3yueHuu nuciuiiiugsl "llpumenenne OMIT 11 uccnenoBaHus MOBEPXHOCTU U HEJP 3eMiH'" B
y4eOHOM TIpOIlecCce HCIONB3YIOTCS aKTHBHbBIE U HHTEPAKTUBHBIE (POPMBI IPOBEICHUS 3aHATUH B
COYETAaHUU C BHEAYAUTOPHOH paboToi: nabopaTopHble pabOThl, MPAKTUYECKHE 3aHATHS,
BBINIOJTHEHHE MHIAMBUIYAIBHBIX pacueTHO-rpaduyeckux pador. O6beM 3aHITUH, TPOBOIUMBIX B

MHTEePaKTUBHBIX (popmax, coctapiseT 22 yaca (37%) ay IMTOPHOTIO BPEMEHH.

5.2. CamocTosiTeqibHasi padoTa CTY1€HTOB

CamocrosiTenbHast — (BHeayAuTOpHas)  paboTra  sIBIsIeTcss  OCHOBHOM  (opMoid
camo0o0pa3oBaHMs CTyJEHTa B COOTBETCTBHM C IESIMA IOArOTOBKM OakajaBpoB IIO
Hanpasienuto 11.03.01 "Pamumorexnuka"'. OcHOBa caMOCTOSITENIbHOW pabOThl - H3y4EHHE
JIUTEPaTypbl IO PEKOMEHJOBAaHHBIM MCTOYHHKAM M KOHCHEKTy Jekiui. [lommmo 3toro,
CTyJeHTaM JJIsl OCYIIECTBIECHHs CaMOCTOATENbHON paboThl oOecredyeH 10CTyl K KOMIBIOTEPY €
BBIXO/IOM B MIHTEpHET B HOpsIJIKe, YCTAHOBICHHOM B YHUBepcHUTeTe. B pe3ysnbraTe BHIIOJHEHUS
CaMOCTOSATENbHON paboThl CTYAEHTHI JOJUKHBI PACIIMPUTh CBOM 3HAHHS B Ka)KIOM U3 pa3iesioB
m3yyaemoit qucuuniaussl "[lpumenenne DMII s uccnenoBaHus MOBEPXHOCTH U HeAp 3emin’

Ha Oaze NepeIO0BBIX JOCTH)KEHUU B obnactu JAUCTAHITUOHHOI'O 30HIUPOBAHUS.

5.3. MyabTumMeaHiiHbIe TEXHOJIOTHH 00y4YeHHUHA

Bce nexkiuoHHBlE  3aHATUS  [POBOJAATCS B MYJIbTUMEIUWHOHW  ayJUTOpPUH C
HCII0JIb30BAaHUEM KOMITBIOTEPHOIO IPOEKTOpa M BO3MOKHOCTBIO pacUIUpeHHs] padodero croJsa
KOMIIBIOTEPA IIperojaBaresisi Ha 3KpaHbl pabo4yux craHuuii oOyuarommxcs. CryneHTaMm

IPEIOCTABIISIETCS KOMITBIOTEPHBIN KYPC JICKITHIH.

5.4. Jlekuuy npurJameHHbIX CHENHATIHCTOB
B pamkax yuyeOnoro kypca "[Ipumenenne ODMII s uccnenoBanusi IOBEPXHOCTH U HEZP
3eMau" mpeaycMOTpeHbI BeTpeun ¢ npeacraButesimMu Beaymux HUM Poccuiickoit Axazemun

HaYK, BBICTYIIJICHUS U JICKIIUHU CIICIUATIACTOB, B YaCTHOCTH

® 0KTOpa (PU3MKO-MaTeMaTHHYECKHX Hayk, mpodeccopa, 3aB. Kadeapoit TEOpeTHYECKOM

¢bu3uku Bragumupckoro rocyiapcTBeHHOro yuupepcutera B.I'. Pay;

® J0KTOpa (PH3MKO-MAaTeMaTHYeCKHX HayK, Ipodeccopa, 3aB. otaeiaoMm KcciemoBaHuii

3emiu u3 kocMoca UKW PAH E.A. [Ilapkosa.
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5.5. PeiiTuHroBasi cucrema o0y4eHHs

B kauyecTBe OLIEHOUYHOI'O CPEeICTBA JJIS TEKYIEro KOHTPOJIS 3HAaHUH 110 UTOraM OCBOEHHMS
moayiei mucuuiuidabl 'Ilpumenenne DMII i MccneioBaHUs TOBEPXHOCTH W HeJp 3eMiH”
MCITOJIB3YETCS IPOMEKYTOYHBIH PEHTHHI-KOHTPOIb.

PeHTUHr-KOHTPOJIL TPOBOAUTCS TpH pasa 3a ceMmectp. OH mpeanojaracT OLEHKY
CyMMapHbIX OalJIoB MO CIEAYIOUIMM COCTaBISIOUIMM: AaKTHUBHOCTb B XOJ€ OCBOEHHs
JIEKITAOHHOT'0 MaTepHalia; KayeCTBO CaMOCTOSATEIbHON pabOThl CTYAECHTA: YPOBEHb BBIIIOJHEHHUS
U 3alIUTHI Ja0OPAaTOPHBIX PA0OT U pe3yJIbTAThI IPOXOKACHUS PEUTHUHI-KOHTPOJIS.

B kadecTBe OLICHOYHOrO CpeACTBAa s PYOEKHOIO KOHTPOJS 3HAHUW 110 HTOram
ocBoeHHUs yueOHoM mucuumuimHel "[Ipumenenne DMII s uccneqoBaHus NOBEPXHOCTH U HEAP

3eMJIM" UCIIOJIB3YIOTCS SK3aMEH (8 cemecTp).

6. OHEHOYHBIE CPEACTBA JJIs1 TEKYUIEI'O KOHTPOJISA YCIIEBAEMOCTH,
ITPOMEKYTOYHOU ATTECTAIIUU 110 UTOT'AM OCBOEHMUS AACLHUIIIMHBI
H YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU PABOTbI
CTYJAEHTOB

6.1. [lepeyens BONPOCOB /ISl IPOBEeIEHUS PEHTHHI-KOHTPOJIA:

PeriTHHr-KoHTpOJIBL Nel

1 6onpoc: UeM olpesienseTcs HUKHSIS TpaHUIIA THANa30HA YaCTOT, IPUMEHIEMBIX B
paguMoaoKaruu?

a) MaKCUMaJIbHOH IIJIa3MEHHOH 4acTOTOM HOHOC(EPHI™*;

0) reoMeTpUYECKHMH pa3MepaMH UCCIIEYEMOTO OOBEKTA;

B) MapaMeTpaMM IIPHEMO-IIEPEAAOIETr0 YCTPOMCTBA;

r) TpeOOBaHUSIMU K TOYHOCTH PELICHHUS ITOCTABIEHHOH 3a1auu.

2 60npoc: YKaKuUTE JIEKTPOMAarHUTHBIN [IHAa30H, HCIIOIb3yEMbIH [TPH PELIEHUH JTOKAIIMOHHbIX
3aja4 ¢ 6opra UC3?

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

6) 0.1 cM <A< 100 cm*;

B) 0.3 cM < A< 85 cMm;

r) 0.1 MM <A< 100 MM.

3 6onpoc: Yemy paBHa IH3JI€KTpHYECKast IIOCTOSHHAS BaKyyma”

a) 107°/36m [D/m]*;

6) 107°/2m [JIx/m];



B) 3,14 * 10° [Cm/M]:

r) 24 x 107° [®/M].

4 6onpoc: Kakoii 13 nepedrcIeHHBIX TUIIOB 33/1a4 HE OTHOCUTCS K 0OpaTHbIM

a) 3a7a4M KJacCU(UKaIHu;

0) haxTOpHBIE 3a1a4H;

B) 3a/1a4M NapaMeTpU3alluu;

r) 38124l 0OpPaTUMOCTH ™.

5 sonpoc: 3aaun mapaMeTpu3aLuy - 3710...7

a) olpeeNeHrHe 0 SKCIIePUMEHTAIBHBIM JAHHBIM I1apaMEeTPOB allpHOPHO 3alaHHbBIX OJHOH WA
HECKOJILKMX MOJIEJIEH W BBIOOP HaMTydlIeH (110 HEKOTOPOMY KPUTEPHIO) U3 HUX ™.

0) kmaccuuKaIms UCClIeNyeMbIX OOBEKTOB MO IKCIEPUMEHTAILHBIM JaHHBIM (110
ompejieJIEHHOMY MapaMeTpy):

B) OIpeJIeIeHUE 10 IKCIEPUMEHTAIBLHBIM IaHHBIM KOJIMYECTBA U UHTEHCUBHOCTH OCHOBHbIX
pPUYHUH (ITapaMETPOB), BIUSIOIIUX Ha B3aHMHYIO KOPPEJIALUI0 MHOTOKaHaJIbHbIX
IKCTIIEPUMEHTATILHBIX JaHHBIX.

r)B NEPEYUCIICHHOM HET MMPABHUJIBHOI'O OTBETA.

PelTHHTr-KOHTpOIB Ne2

[ 6onpoc: Kaxoil U3 nepeyrcieHHbIX METO0B HE 11eJeco00pa3Ho MPUMEHATDH IIPH aHAIU3€E
JAaHHBIX U30BITOYHBIX U3MEPEHUIT?

a) METOJ MaKCUMAJIBbHOTO IIPaBI0NOI00HUS;

0) ouenka no baiecy;

B) PErPECCUOHHBIA METO/I;

I') MO’KHO UCIIOJIb30BATh BCE MEPEYUCIICHHBIE METOIBI .

2 6onpoc: 3anaya ONpesIeIeHUs pELICHUs Z U3 POCTPAHCTBA F 10 UCXOAHBIM JaHHBIM U U3
npocTpancTBa U KOPPEKTHO ITOCTABICHHOH 110 Azlamapy Ha rnmape METPHUECKHX MPOCTPaHCTB F
U U eciy BBINOJIHSIETCS YCIOBHE:

a) JUUIs BCeX 2JIEMEHTOB U NpocTpaHcTBa U cyliecTByeT penieHune Z U3 mpocTpancrea F:

0) peleHue onpeaessieTcs: OJHO3HAYHO;

B) 3aJ1a4a ycToW4uBa Ha npoctpancTBax U u F.

I') BBITIOJHSAIOTCS YCJIOBUSA ITYHKTOB a, 0, B¥.

3 6onpoc: Perenue ypaBHeHHs, KOTIa OHO CYIIECTBYET, OYAET € AMHCTBEHHBIM, €CIIH. ..
b

a) U3 COOTHOIIICHHUS fa K(x,s)z(s)ds = 0. cnemyer. uro z(s) = 0:
b

0) U3 COOTHOIIEHHS fa K(x,s)z(s)ds = 0, cnenyer. uro z(s) = m:
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B) s1ipo K (x, ) - 3aMKHYTO;

I') MYHKTHI & ¥ B SKBUBAJICHTHBI U BEPHBI ™.

4 6onpoc: Pacupenenenre MOIHOCTH U3inydeHuss AUT ¢ eqMHUIIBI TOBEPXHOCTH MO BCEMY
CIIEKTPY JEKTPOMArHUTHOTO U3ITyYEHHSI OTPEACIISETCS. ..

a) 3akoHOM [lmanka*;

6) pacnipenenenueM Penes-/Ixunca:

B) (IYKTYallMOHHO-AUCCUTIALIMOHHON TEOPEMOM;

r) 3akoHoM Ctedana-bosnbimana.

5 60npoc: I'IyBCTBI/ITeJ’IbHOCTI: pPamtruOMETPHYECCKOro MpUEMHHUKA ONIPEACIIACTCA COOTHOLICHHUEM. ..
a)8T = Ty[2AF JAf*;
6) 8T = Ty~ 2Af /AF;
B) 6T = Ty /AF /2Af;
r) 8T = Ty/2m/Af.

PediTHHI-KOHTPOIb Ne3

[ 6onpoc. SApkocTHas Temneparypa o0beKTa - 3T0...

a) repmoauHamMuyeckas temrneparypa AUT ¢ Takoi e HHTEHCHBHOCTBIO H3JIYYEHHS, KaK U Y
JAHHOTO 00BEeKTa™;

0) TepMOaMHAMUYECKas TEMIIEPATypa MOJICIH CEPOro TeJla ¢ TAKOW K€ HHTEHCHUBHOCTBIO
U3JIy4YEeHHs, KaK U y JTaHHOTO OOBbeKTa;

B) TEMIIEPATYpA U3JIy4YEHHUsI 00BEKTA;

I') B IPE/ICTABJIEHHBIX BapUaHTax HET [IPABUJIBHOIO OTBETA.

2 6onpoc: PagnoMeTpel, KOMIICHCUPYIOIINE CPEAHUM YPOBEHD LITyMa Ha BBIXOJE. Ha3bIBAIOT:
a) MJIOLIYMSIIIUMU;

6) NpeU3HOHHBIMH;

B) KOMIIEHCAIITMOHHBIMHU *;

I') paIMOMETPAaMHU C KOMIIEHCAIUEH aJINTUBHBIX OILIUOOK.

3 6onpoc: DpdekTHBHAS IIOIMANL PACCESHUS ONPEIENAETCS BHIPAKEHHEM. ..

a)oy = 4mR?P,/Py*;

6) oy = 4TR?P, /Py;

B) 0y = 2TRP, /Py

r) oy = 2nRP,/P;.

4 6onpoc: TOYHOCTB PaHOBLICOTOMEPA ONPEIETIAETCH. .

a) OTHOIICHHEM CUTHAJI/IYM, IIMPUHOM JIyda ¥ ero CTabUIbHOCTBIO (J1y4a);
9



0) otHOoeHUueM curHan/mym, KY npuemHuka;

B) OTHOIIIEHUEM CHTHAJI/IIYM, HIMPUHOMN JIyya ¥ ero CTabMJIBHOCTHIO (JTyda),
METEOPOJIOTHUYECKUMHU YCIIOBUSIMH;

I') OTHOIIEHUEM CUTHAI/IIYM, LIMPUHOH Jlyda U €ro cTabUIbHOCTHIO (JIyda), LIEPOXOBATOCTHIO
IIOBEPXHOCTH, 10 KOTOPOH OIpeaesieTcs pacCTOSHUE, METEOPOIOTHYECKUMHU YCIOBUSIMH,
TpaeKTopuel HocuTens™.

5 sonpoc: Yxaxute criocodbl 0030pa moBepXHOCTH Npu uroasdaron J[H PJI?

a) MOCTPOYHBIA M LHUKJIOUAATBHBIN*;

0) MOCTPOYHBIN B KPYTOBOH;

B) MIOCTPOYHBIN U OOKOBOA;

I') HUKJIOUIAIbHBIA U OOKOBOH.

6.2. Ilpumepbl 3K3aMeHALMOHHBIX OHJIETOB:

1. JlucrannuonHoe 30HaupoBanue. OO1Ias XapaKTepucTUKa.
2. IlpoGnemsl anmapaTtHo#l peann3anuu CBY - repmomerpoB. Pagnomerp ¢ komneHcaruei

KO3 PUIIHEHTa OTPAKEHHUSI.

1. CBY u3nyuenue BogHOH moBepXHOCTU. KpymHBIe BOJIHBI.

2. TlpuHnun paGoThl 1 OCHOBHBIE XapaKTEPUCTHKU KOPPEIAIHOHHOTO PaIHoMeTpa.

1. AxtuBHble CBY MeTO1BI B METUITAHE.

2. CBY u3ny4eHue ri1agkod BOJAHOM MOBEPXHOCTH.

1. Pagmorexnuueckue npudopsl /13. PannonokaTop ¢ CHHTE3UPOBAHHOH anepTypoH.

2. 3apaum /I3 cyiuu, penraemMble METOJAMU NTACCUBHOM paMOIOKAIHH.

1. Ouenka no baiiecy.

2. OcHOBHBIE XapaKTEPUCTUKH aTMOC(EPEI, KOTOPbIe MOYXHO KOHTPOJIMPOBATH METOJaMH

3.

1. OOmwue BOpocel TEOPUU COOCTBEHHOIO U3TYUYEHUS IIPUPOIHBIX 00BEKTOB.

2. TlaccuBurie CBY MeTOOLI B MEIUIIMHE,

10



CBY u3nyuyeHune BOAHOM MOBEPXHOCTH B IIPUCYTCTBUU BOJIH Pa3IMYHBIX MacIITaboB.

Knaccugukanust o6paTHbIx 3aaad.

OOpartHble 3a1auu TapaMeTpu3anui. 3aj1a4a BbIOOpa MOJIEIN U3 3aJaHHOT0 KOHEYHOTIO
MHOXkecTBa. [logronka Mmozaemnu.
B03MOXKHOCTE IPUMEHEHHUS PATHUOTEXHHUECKUX CPEACTB IS AUCTAHIIMOHHOTO

30HIUPOBAHUS IPUPOTHON CPEJIBL.

PanuoTexHuueckue CpencTBa, UCIOb3yeMbIe ISl PELICHHUS 3a1a4 MOHHTOPHHTa
OKpY’Karollel cpe/bl, METUITMHBI 1 OMOJIOTHH.
OOparHble 3a1a4uu napaMeTpU3aluy. 3aa4a OLCHKH 1apaMeTpOB H3BECTHOM

IUArHOCTUYECKON MOJIEIIH.

@daxTopHbIe 00paTHBIE 3a/1a4H.

OcHOBHBIE XapaKTCPUCTHUKHU CYUIH, KOTOPBIC MOXXHO KOHTPOJIHPOBATh MECTOOAAMHU I[3

OOparHble 3a1a4u Kiaccu(HUKaLum.

Pamnorexnnueckue npudopst /(3. CkarrepomeTp.

[Tpuniun paGoTsl H OCHOBHBIE XapaKTEPUCTHKH JIBYXKaHAILHOTO MOIYJIAIIHOHHOTO
paguoMeTpa CO CIOKEHUEM CUTHAJIOB.

Perpeccuonnslit MmeToI.

Meton neneBbiX QyHKIIUH.

HpI/IHHI/IH pa60T51 1 OCHOBHBIC XapaKTCPUCTUKH MOOYIAIHOHHOTO paguoMeTpa.

[IpoGnemsr annapatnoii peanuzauuu CBY - TepmomerpoB. Bompock! cortacoBanus.

3anauu /I3 cymm, peraeMble aKTUBHBIMH paguo(GU3HIECKIMHE METOIaMH.
CBY u3inyuenne BOJHOH OBEPXHOCTH IIPH HAIMYUHN MEJIKOMACIITAOHBIX HEPOBHOCTEH.

3agava OLIEHKHU N1apaMeTpOB U3BECTHON TuarHocTudeckoi moaean. O6paboTka

H30BITOYHBIX H3MEPEHUH.
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1. OO6parHble 3a1a4u napaMeTpu3aluy. 3amada BEI0Opa MOIEIH U3 3aJaHHOTO
OeckoHeYHOro MHOXKecTBa. [locTaHOBKA 3a/1a4l, METO/IBI PEIIIEHHUs], BO3HUKAIOIINE
npo0IeMBbl.

2. OCHOBHBIE XapaKTEPUCTUKH aTMOC(EpPbI, KOTOPbIE MOKHO KOHTPOJIUPOBATH METOIAMH

A3,

1. Meton peryaspusamnu.

2. Panmorexnudeckue npudopst /[3. Paguoseicotomep.

1. O630p 3axau /I3 armochepsr.

2. Meroa MakCUMaJIBHOTO IIPABIOIOI00HS.

1. 3amaya OLEHKH MapaMeTPOB U3BECTHON IuarHocTudeckon momaesan. OGpaboTka 1o
MUHHMYMY JI@HHBIX.

2. Ilpunmune! GOpMHPOBaHHUs COOCTBEHHOTO U3ITYUCHHS aTMOC(EPHBIX 0Opa3oBaHHUIA.

1. Bompocsl CBY paguomeTpun atMocdepHbIx 00pa3oBaHH.

2. OcHOBHBIE COOTHOIICHUS KOPPEISAIHOHHOTO U PErPECCHOHHOIO aHAJIN3A.

1. Ilpunumnel GopMUpPOBaHUS OTPAKEHHOIO H3IIyYeHHs B aTMOC(HEPHBIX 00pa30BaHMSIX.

2. Meronpl 0030pa npocTpaHCTBa, MPUMEHsIEMbIE B 3.

1. HccenenoBanue atMocepsl Mo 0CIabICHUIO PaIdOCUTHAIA.
2. OcHOBHbIE XapaKTEPUCTUKH BOIHON OBEPXHOCTH, KOTOPbIE MOJKHO KOHTPOJIMPOBATE

MeTogamu /13.

6.3. IlepeueHb Tem 1JIsI CAMOCTOSITEILHOI'0 U3y YeHHs

1. Onpenenenyie ¥ HayalbHbIE CBECHHS O JUCTAHIIMOHHOM 30HIMPOBAHHH.

2. lMCcTaHIMOHHOE 30HAMPOBAHUE IIPHPOTHON Cpelibl paauopu3UIeCKUMH METOIAMHU. 3a1aud U
BO3MOKHOCTH.

3. DNeKTpOMarHUTHbIE BOJTHEI B CBOOOIHOM IPOCTPAHCTRE.

4. Bzaumoneiicteue DMU ¢ BemecTBOM.

5. Bzaumoneiictue DMMU ¢ atmocdepoii.

6. OOparHble 33124 [1PU JTUCTAHIMOHHOM 30HAXPOBAHKH IPUPOAHOM CPEJIBI.

7. Pagnotexnuyeckue npuOopsl, IPUMEHsIEMbIE TIPU TUCTaHIHOHHOM 30HIUPOBAHHUH.
12



8. doTorpapuyeckre CUCTEMBbI JUCTAHIIMOHHOTO 30HIUPOBAHUS.

9. DJIEKTPOOINTHYECKUE CUCTEMBI IMCTAHIIMOHHOTO 30HIUPOBAHHUS.

10. IlaccuBHbIE MUKPOBOJIHOBBIE CUCTEMBI.

11. Cucrembl U3MEpPEHUS JATIbHOCTH.

12. PeduiexToMeTpsl.

13. UccnenoBanue armocdepbl paanohu3n4ecKUMH METOTaMH.

14. McenemoBanne BOAHBIX MOBEPXHOCTEH M MOKPOBOB CYILIM C ITOMOLIBIO paJHO(QU3HYECKHX
METOJIOB.

15. Pagnodusrdeckue cpecTBa THarHOCTUKH OUOJIOTHYECKUX 0OBEKTOB.

16. [lnaTtdopMbl A1 yaI€HHbIX CUCTEM HAOIIOACHUS.

17. O6paboTka CUTHAJIOB.

6.4. 3ananue AJ1s1 BbINOJIHEHHS pacuyeTHO-TpaduyecKkoii padoThl

3ananue: [Ipou3BecTH OLEHKY U3IIy4yaTeabHOH CIOCOOHOCTH IIaJKOM BOJTHOM MOBEPXHOCTH IS
YCJIOBHM HaOIONEHHS M I1IapaMeTpPOB BOJHOM cpenbl, yKa3aHHBIX B TaOJIMIE COOTBETCTBHUS
HOMEpY BapUaHTa.

KommenTapuu:

e I3nyyaromas NOBEPXHOCTb CYMTAETCS aOCOMIOTHO INIAJKOM IpaHuIei pa3aesna CHCTEMBI
"BoaHas cpena - atmocgepa'.

e JInd OUEHKH OU3IEKTPUUYECKUX CBOWCTB BOJHOM Cpelbl MOKET ObIThH HCIOJb30BaHa
mr00ast U3 CyIECTBYIOIMX MOJEEH TUAIeKTPHUECKON NPOHMLAaeMOCTH (Moaens Jlebast.
moznens Koyna-Koyna uinu nByxuacrornas mozeins Jlebas).

e Bomnas cpena cudTaeTcss IKMAKHM  JMJJIEKTPUKOM C  YKa3aHHOM  CTENEHBIO
MHUHEpaJIU3aluU (COJIEHOCTH ).

e Pacyer BBUIOJIHACTCA B NPUOIMKEHUH OTCYTCTBHS 3aTyXaHMs M MOTJIOLICHHUS TEILIOBOIO
curHaja B arMocdepe. ITo yCIOBHE MOXKET OBITh BBEJEHO M0 JKEIAHUIO YUalllerocs.

e B pacyere He y4HTBIBAIOTCS: TUII PaIMOMETPUYECKOrO MPHEMHHUKA, ero paboyas monoca
4acCTOT, pealbHble XapaKTEPUCTHKH AHTEHHOHM CHCTEMBbI H T.I.. 3@ HCKJIIOYEHHEM
LICHTPAJIbHOM YacCTOThl NMPUHMMAEMOrO M3JIYyYeHHMs M IPOCTPAHCTBEHHON OpHEHTALMH
OTHOCHTEJILHO 00BEKTa H3yUEeHHSI (ITIaKON BOJHON MOBEPXHOCTH).

e Jlnst npoBejieHus pac4ETOB PEKOMEHIYEeTCsl HCIOIIB30BaTh uMeroLiecs Ha kadeape PT u

PC naxetsl crannapTHOro nporpaMmuoro obecneuenus: MathCad, lLabView u T.1.



e Pesynbrarsl pacueToB JOJDKHBI ObITH MPEACTABIEHBI B BUJE YIJIOBBIX 3aBUCHUMOCTEH
COOTBETCTBYIOUIMX 3HAYEHUH PaTUOSIPKOCTHOM TeMIepaTypbl (BbIpaXXEHHOM B rpaaycax
KenpBuHa). PacyeTHble KpUBbIE CTPOSTCS Ha MHJLIMMETPOBOH Oymare BpY4YHYIO. HJIM

OpeACTaBISIOTCA B 3JIEKTPOHHOM BH/E, IMOATOTOBICHHOM C HMCIIOJIb30BAHHUEM IIPOAYKTaA

Grapher mo6ol BepcHH.

JlonosHuTenbHble NapamMeTpsl (110
ba3oBble napameTpsl
JKeslaHuIo obyyaroLuerocs)
NeBapuanra i
Bfé“’" S.% | fo.TTu | A8.° | Af. MTy | 08407, ° T T 96
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 7 4 15.0 090 200 7 0.6 17
+ 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 5 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 13 18 50,0 0-90 100 9 0,95 24

7.  YVYEBHO-METOJMYECKOE U HWH®OPMALIMOHHOE OBECIEYEHHE
ANCHUTTJIMHBI

Y4eOHo-MeTOIMYeCKOe M HMHGPOPMALMOHHOE oObecreyeHHe yuyeOHOM JAMCLUIIIMHEI
"I[Ipumenenne DMII 1115 uccnen0BaHus TIOBEPXHOCTH M HEIp 3eMin' BKIIIOYAET B ceOs:
- y4eOHYIO JIATEPATYPY 110 TEMATHKE JUCLHUILUIMHEL, B JOCTATOYHOM KOJIHYECTBE UMEIOLIYIOCS B
(onmax HayYHO-TEXHUYECKOH OMOIHOTEKH Y HUBEPCHTETA;
- TCPUOJMYCCKHE H3JaHMsA II0 TEMAaTUKE JUCHHUILUIMHBI B (OHAAX HAay4YHO-TEXHUUYECKON
OUONIMOTEKM yHMBEPCUTETA, B KOTOPBIX OCBEINAIOTCS COBPEMEHHOE COCTOSHME M TEH/CHIUH
pa3sBUTHsI OCHOBHBIX HalpaBj€HHH B 00JIACTH JIMCTAHIIMOHHOTO 30HAMPOBAHHMS., Pa3pabOTKH M
NPOM3BOJCTBA BBICOKOTOYHOTO M3MEPHUTENLHOIO 000pPYA0OBaHMUS, MyOIMKYIOTCS OpPUTHHAJIbHBIE
1 0030pHBIE CTaTbH MO IIpoGIEMaM SKOJIOMHYECKOr0 MOHHTOPMHIA pPagHo(H3HYeCKUMHU
METO/IaMH, a TaKXke CIIPaBOYHbIE MaTepUalIbl U HHPOPMALHS O HAYYHO-TEXHHUYECKHX H ydeOHBIX
MEPONPHUATUSAX, IPOBOAUMBIX B PaMKax JaHHON MPOOJIEMaTHKH;

- MnTepHeT-pecypcesl o TeMaTHKe JTUCIUILIMHBL.
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Ocnoenas numepamypa.

1. B3aumopeiicTBue pusndeckux mosieit ¢ 6uonornyeckuMu oowektamu / E.M. Hepenos, T.W.
Cy66otuna, A.A. Sumn. - M.: KYPC, HUL] UHOPA-M, 2015. - 344 c.

2. Meteoponorus u kaumatosorus: Yuebnoe nocotue / I'.W. Iunosen. - M.: HULL Undpa-M:
MH.: Hos. 3nanmue, 2013. - 399 c.

3. Baagumupos. B.M. JluctaHIMOHHOE 30HIMpOBaHHe 3eMITH| DIEKTPOHHBIA pecype| : yueb.
nocobue / B. M. Bnagumupos, JI. JI. ImutpueB, O. A. JlyGposckas [u ap.] : pea. B. M.
Bnagumupos. — Kpacuosipek : Cub. denep. yH-T, 2014. — 196 c. - ISBN 978-5-7638-3084-2.

4. OnTHKO-9JIeKTPOHHbBIE CIIyTHUKOBBIE CHUCTEMbI
MOHHTOPUHIA IPUPOAHOH cpelibl [ DNEeKTpoHHBIH pecype| : Yueb. mocobue / M. JI. Benos, B. A.
['oponunues. B. f. Komoukun, C. b. Ogunokos. - M. : HzgarensctBo MI'TY um. H. D.
baymana, 2014.

5. JlasepHple  METO/bI AUCTAHIIMOHHOTO OOHAPYKEHHS  XMMMYECKMX  COEIAMHEHMH  Ha

IOBEPXHOCTH Tell [ nekTponHbIi pecype] / CkBopuos JLA. - M. : Texuochepa. 2014.

Hononnumenvnas numepamypa:

1. Cratuyeckoe 30HAMpOBaHHE TPYHTOB | DNIeKTpOHHBIH pecypc| : Monorpadust / Peikkos U.B..
HMcaes O.H. - M. : U3narenscrBo ACB, 2010.

2. llpueM mn 00paboTka JaHHBIX AUCTAHLMOHHOTO 30HAMPOBAHHS 3€MIH € KOCMMYECKOIO
armnapata [ERRA [Dnextponnsii pecypc] / B.W. Maitoposa, JI.A. I'pumxko, B.I1. Manammum,
C.C. Cemauuixo. - M. : U3gatensctBo MI'TY um. H. . Baymana, 2014.

3. MuKpoBoIHOBEIE H ynbTpa3BykoBble cencopsl/IlleGankosall.B., JlerkuiiB.H.. PomoxuuB.b. -

Hosocu®6.: HI'TY, 2015. - 172 ¢.: ISBN 978-5-7782-2586-2.

Ilepuoouyeckue uzoanusi:

1. UccneqoBanue 3emiu U3 KkocMoca.

(W]

; COBpeMCHHbIG Hp06HCMbI AACTAHIIMOHHOI'O 30HJIHUPOBAHUS 3eMITH.

(O8]

- IEEE Transactions on Geoscience and Remote Sensing.
Humepnem pecypcoi:

1. http://earthobservatory.nasa.gov

2. http://www.remss.com/missions/ssmi
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbI

MarepuaiibHO-TeXHHUYECKOe obecnedeHue ydeOHoW aucuuruinbbl "[Ipumenenune DMII
JUIsL UCCIIEZIOBAHUS TIOBEPXHOCTH U HeJlp 3eMiu" BKIIIoYaeT B cedsi:
- JIEKIIMOHHBIC ayJMTOPHH, OCHAlllEeHHbIE KadeIpaabHbIM MYJIbTUMEIUNHBIM 00OPYIOBAHHEM
(ayn. 301-3 u 335-3);
- KOMIIbIOTEpHBIE Kiacchl ( 1Mo 15 pabouyMx MeCT) ¢ BO3MOXKHOCTBIO NOAKIIOYEHHS K CETH
Wurtepner (ayn. 228-3, 306-3);
- CHelMaJM3WpOBaHHAas  Hay4dyHO-HCCleloBarejbcKas JlabopaTopusi  JUId  peaju3aluu

nabopatopHoro npaktukyma (aya. 309-3).



Pa6oyas mporpamMma JUCIUILIMHBI COCTaB/IeHa B COOTBETCTBUH ¢ TpeboBanusmu OI'OC BO

no Hanpasienuto 11.03.01 - Paguorexnuka.

Pabouyto mporpamMmy cocTaBul K.(.-M.H. IOLIEHT ‘g% Canosckuii M.H.
A
(®PHUO, noanucs)

Penenzenr:
I'enepanpubiit gupextop OAO BKb «Pagnocssasuny»

K.T.H. bormanoB A.E.

(mMecTo paboTbl, pomkHocTh, PHUO, noanucs)

[Iporpamma paccMoTpeHa U 0100peHa Ha 3acejaHuu Kadepbl paluOTEXHUKU U PAJHOCHCTEM
Mpotokon Ne f ot 2l 4ot /4 roga

. . el
3aBeayroumi kapeapoi 7 Huxutun O.P.

(®UO, noanuck) 7

PaGoyass mporpaMma paccMOTpeHa M OJ00peHa Ha 3acelaHud Yy4eOHO-METOJUYECKOH KOMHMCCHH

HanpasyeHus 11.03.01 - Paguorexnuka

-

[lpotokon Ne Z o1 o/t L7 /% roma_»

Huxutun O.P.

HpeﬂceﬂaTenb KOMHCCHH

(A (®HO, noamnucs)
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JIMCT NEPEYTBEPKIAEHUA
PABOYEM IMMTPOT'PAMMBI JUCIHUITIIUHBI

PaGouas mporpamMma o106peHa Ha y4eOHBIH roj
[TpoTtokon 3acenanus kadeapnr Ne oT rojaa
3aBenyrolmit kaheapoin Hukutun O.P.
PaGoyast mporpamma o100peHa Ha yueOHBIN roj
[Tpotokon 3acenanus kadeapbl Ne oT rosaa
3aBeaytomuil kKahpeapon Hukutia O.P.
PaGouast nporpamma ogo6peHa Ha y4eOHBIH roa
[Ipotokon 3acenanus kapenpsl No oT roj
3aBeayromuit kadeapoi Hukutun O.P.
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