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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

51.B.09 dyHaoameHTanbHoe obecneyeHme 3agad AUMCTaHUMOHHOIO 30HAMPOBaHUS

3emMmnu

1. Kog u» HaumeHoBaHuMe HanpaBneHusa nogrotoBku: 05.04.01 «"'eonormnay

2. Nporpamma: NHXeHepHble U3bICKaHUS U 3KOSOro-reoriormyeckoe
NpoeKTUpoBaHne
3. KBanudumkaumsa BbiNnyCKHUKA: MarmcTp

4. dopma oby4yeHMA: 3a04Has

5. Kacbegpa, oTBeyalowlas 3a peanusaumio AUCUUNNUHBLIL:  Kadbeapa 3KONOrnMyYeckom
reonoruu
6. CocTaBuTEnu nporpamMmmsbi: CunkuH KoHcTtaHTUH KOpbeBuyY, K. r.-M.H., OLEHT

7. PekomeHaoBaHa: Hay4HO-MeTOAUYECKMM COBETOM reosiorm4yeckoro akynbrera,
npoTtokosn Ne8 ot 13.05.2024

8. YuebHbIn roa: 2024 - 2025 CemecTtp(bl): 1



9. Llenn n 3apaum y4e6HON ANCLUNIIUHDBI:

Llenbto  ocBoeHust  yuyebHoM  aucumnnuHbl  «PyHOamMeHTanbHoe  obecneveHne  3agad

ANCTaHUMOHHOIO 30HAMPOBaHUSA 3eMnuy» sIBNsieTCs:

— TeopeTn4eckoe OCBOEHNE HeobXoaMMoro on3nKo-mMmaTeMaTUYECKoro annapara, No3BOSSOLLEro aHanu-
3MpoBaTb M pelaTtb NpuknagHble 3agadn, MeToabl ANCTAaHUMOHHOMO 30HAMPOBaHMS 3eMnu, OpPMUpPO-
BaHME Yy CTyAEeHTa HayanbHOro YypoBHA (PU3MKO-MATEMATMYECKOM KyrbTypbl AOCTATOMHOrO AN MNpo-
AomkeHns obpa3oBaHUs, Hay4yHOW paboTbl U NMPaKTUYECKON OesTENbHOCTU, METOANYECKOrO Hay4yHOro
MUPOBO33PEHMS1, OTBEYAIOLLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUSI YENTOBEYECKON LIMBUITM3ALINN.

3agaun y4ebHOM UCUMNINHDI:

— O03HAKOMUTCSI C CUCTEMOM MOHATMI N OnpeaeneHnin, CNonb3yemMblX B METOAE AUCTaHLUMOHHOIO 30H-

ANPOBaHNSA ANS ONUCaHUSA BaXXHENLLMX MOAenen n MeTOAOB N UX B3aMMOAENCTBUS;

— hopMupoBaHne KOHKPETHLIX NPAaKTUYECKUX NPUEMOB N HABbIKOB MOCTAHOBKU U peLleHnsa 3agad, opu-

€HTMPOBAaHHbIX Ha NPaKTUYecKoe NPpUMeHeHe MeToaa AUCTaHLNOHHOIO 30HANPOBAHNS;

— OBnageHne OCHOBHbIMW MeToAaMu, HeobXoaNUMbIMIN ONst aHanM3a NPOLECcCoB M SIBIIEHUI Npu Noucke

paunoHanbHbIX peLlleHnii, 00paboTke 1 aHanu3e pe3ynbTaToB U3MEPEHWI;

— M3y4eHMe TEXHONOMIN peLleHnst Hay4HO-TEXHUYECKUX 3aavy.

10. MecTo y4ye6HOM AucumnnmHbl B cTpyktype OOI: bnok 1. QucumnnuHel (moaynu). Yacte, dop-
MUpyemas ydacTHMkamum obpasoBaTefibHbIX OTHOLLEHWU (BapuaTuUBHAasi 4acTb).

OvcumnnuHa «PyHaameHTanbHoe obecneveHne 3agady OUCTaAHUMOHHOMO 30HAMPOBaHMSA 3eMnny SB-
nseTcs npeaLwecTsyowwen Ans ANCUMNivHbl «A3POKOCMUYECKNE METOAObI B MHXEHEPHbIX U3bICKaHUSIX».

11. MnaHupyemble pe3ynbTaTtbl 00y4YeHUs NO AgUcuUnMHe/MoAaynto (3HaHWUSA, YMEHUs, HaBbIKK),
COOTHeCeHHble C NnaHupyemMbiMU pe3ynbTaTaMy OCBOEHUs o6pa3oBaTesibHOW NporpamMmbl (KOM-
neTeHUMAMU) N UHANKATOPaAMU UX [OCTUXKEHUA:

Kog Hassarive Koa(bl) WuaukaTop(bl) MnaHupyemble pesynbTaTtbl 0Oy4eHus
KOMMNeTeHUUN

MK-3 | CnocobeH nc- MK-3.1 | Ncnonb3ayeT coBpemMeHHbIe 3HaTb: (yHOaAMeHTanbHble OCHOBBbI
nonb3oBaTb CO- MeToAbl NONy4YeHNs FeOUnH- AVCTaHLMOHHOIO 30HAMPOBaHUS 3em-
BPEMEHHbIE Me- hOpMaLIMOHHbIX AaHHbIX ANs | nu.
TOAbl MONYy4eHus WHXEHEPHbIX U3bICKAHWI, 3KO- | YMEeTb: MPUMEHNATb Ha MnpakTuke yH-
1 06paboTku NOro-reonorm4ecKoro nNpoek- AaMeHTanbHble OCHOBbl AUCTaHLMOH-
reonHdopmaum- TUPOBaHUS N UHbIX HAY4YHO- HOro 30HAMPOBaHUSA 3emnu.
OHHbIX AaHHbIX NPON3BOACTBEHHbIX 3a4ay B ViMeTb HaBblku: MNOMyYeHUS AaHHbIX
ANs NHXeHep- COOTBETCTBMU C Npodmnem ANns  U3MepeHuhn B AUCTaHUMOHHOM
HbIX U3bICKaHWN, NOArOTOBKM 30HAMpPOBaHUM 3emnu.
3Kosoro- MK-3.2 | Ncnonb3yeT coBpeMeHHble 3HaTb: MpuknagHble OCHOBbl AMCTaH-
reonorm4eckoro meToAbl 06paboTKM reonH- LIMOHHOTO 30HANPOBaHUS 3emnu.
NPOEKTMPOBAHUS (hOpMaLMOHHbIX AaHHbIX ANs | YMeTb: MPUMEHSATb Ha MpakTuke npu-
N MHbIX HAaY4YHO- WHXEHEPHbIX N3bICKaHWN, KnagHble  OCHOBbl  AMCTaHLMOHHOIO
NPOVN3BOACTBEH- 3KOJOro-reoniorM4eckoro Npo- | 3oHAUPOBaHUs 3emnu.
HbIX 3a4a4 B CO- €KTUPOBAHNS N MHbIX HAy4YHO- | VIMeTb HaBbiku: No obpaboTke n aHa-
OTBETCTBUM C NPON3BOACTBEHHbIX 3a4a4y B nuM3y pesynbTaToB W3MEpPeHUA B Ou-
npocdunem noa- COOTBETCTBMU C Npodmnem CTaHLMOHHOM 30HAMPOBaHUN 3eMnu.
FOTOBKM NOArOTOBKM

12. O6beM AUcUUNUHbI B 3a4€THbIX eguHuuax/yac. — 2/72.
Popma NPOMEXYTOUYHON aTTeCTaLnm — 3a4eT.

13. TpyaoémkKocTb NO BuaAam y4yebHomn paboTbl

TpyooeMKocTb
Bug yuyebHom paboThbl Beero - Mo cemecTpam S
AyOMTOPHbIE 3aHATUS 24 22 4
nekumnmn 6 6 -
B Tom uncne: npakTu4eckme - - -
nabopaTtopHble 18 14 4
CamocTtoaTtenbHas pabota 44 16 28

B TOM Yucne: Kypcosas paboTa (NpoekT)




dopmMa NPoOMEXYTOYHOMN aTTecTaumm (3k3ameH — _ 4ac.) 4 - 4
NToro: 72 36 36
13.1. CopgepxxaHne AUCLUMIIUHDI
Peanusauwns pasgena
Ne HanmeHoBaHue ONCUUMNIUHBI
CopgepxaHve pasgena QUCUUNIvHLI
n/n | pasgena gucumnIvHbI C NOMOLLBIO
OHnaunH-kypca, QYMK*
1. Jlekuum
1.1 | du3myeckne OCHOBBI [MoHaTWe gucTaHUMOHHOro 3oHaMpoBaHua 3emnu. Cnek- dyHaameHTansHoe
KOCMMWYECKOro AUCTaH- | TparnbHble Anana3oHbl. XapakTepuCcTUKM OTpaXeHui B obecneyeHne 3agav
LIMOHHOrO 30HAMPOBa- | BUAMMOM U MH(ppakpacHOM AmanasoHax. Xapakrepu- ONCTaHLNOHHOIO
Husa 3emnu CTUKWN OTpaxeHu NpupoaHbix obpasoBaHnin n 06 HLEKTOB 30HAMpoBaHMA 3eMnu
TexHocepbl B CBY-guanasoHe. XapakTepucTuku nsny-
YeHUs NPUPOAHbIX 0Opa3oBaHNii U OO BEKTOB TEXHO-
chepbl.
1.2 | CTpyKTypa KocMuye- dyHaameHTansHoe
2 CocraB cuctembl. OpbuTbl KOCMUYECKMX annapaToB Au-
CKOW CMCTEeMbl ANCTaH- obecneyeHve 3agav
CTaHLMOHHOro 3oHAMpoBaHust 3emnu. Paspeluatowas
LIMOHHOrO 30HAMpPOBA- " ANCTaHLUNOHHOIO
CMOCOBHOCTb CHEMKMN.
HUs 3emnun 30HOMpPOBaHUsA 3eMnu
1.3 | ONTMKO-3NEKTPOHHbIE dyHaameHTansHoe
dopmumpoBaHme nsobpaxeHus. Nonoca ob63opa n npo-
CUCTEMbl ANCTAHLNOH- obecneyeHve 3agav
CTPaHCTBEHHOE pa3peLueHmne. XapakTepuUCTUKN ONTUKO-
HOro 30HAMPOBaHUS ONCTaHLNOHHOIO
3MNEKTPOHHbIX CUCTEM KOCMUYECKOro HabnogeHus
3emnu 30HAMPOBaHMA 3emnu
1.4 | KomnnekcnpoBaHue Mpeanockinku K NOBLILLEHUIO AeTanbHOCTU U MHAOpMa- dyHaameHTaneHoe
OaHHbIX ANCTaHLUMOH- TMBHOCTU CNYTHUKOBbLIX N3o6paxeHnii. Komnnekcmnposa- obecneyeHne 3agav
HOro 30HAMPOBaHUS H1e N300paxeHnn, NoNny4eHHbIX B BUANMOM, TEMNIOBOM ONCTaHLNOHHOIO
3emnu oT pasnnyHbIX W pagnonokaumMoHHOM AuanasoHax cnekrpa. MynbTuc- 30HOMpOBaHMA 3emnu
CbEMOYHBIX CUCTEM nekTpanbHble CbEMKM
3. JlabopaTopHble paboThbl
3.1 | Knaccudmkaums cu- TexHnyeckue xapakTepuCcTNKM KOCMUYECKUX annapaTos. dyHpameHTanbHoe
ctem [133 HaszeMHble ueHTpbl npuéma n 0bpaboTkm gaHHbIX [033. obecneyeHune 3agay
ONCTaHUNOHHOIo
30HAUpoBaHusa 3emnu
13.2. Tembl (pasgenbl) AUCLUNIIUHBbI U BUAbI 3aHATUNA
Buabl 3aHaTW (Yacos)
Ne HanmeHoBaHue TeMbl
MpakTuye- Jlabopa- CawmocTosATenb-
n/n (pasgena) gucumnnmHbl Jlekumm KoHTponbs | Bcero
ckue TOPHbIE Haga paboTa
dunsnyeckme ocHOBbI
1.1 | KOCMMYEeCKOro ANCTaHLMOH- 1 - 3 7 0.5 115
HOro 30HAMpoBaHusa 3emnu
CTpyKTypa KOCMUYECKON
1.2 | cuctembl AUCTAHLMOHHOIO 1 - 3 7 0.5 11.5
30HAMpOBaHUSA 3eMnu
1.3 OnTMKO-3NEKTPOHHbIE CU-
CTEMbl AUCTaHLMOHHOTO 1 - 4 10 1 16
30HAMpoBaHUSA 3eMnu
1.4 KomnnekcmpoBaHue gaHHbIX
ONCTaHLMOHHOIO 30HANPO- 1 i 4 10 1 16
BaHMS 3eMIM OT pasfnnYHbIX
CbEMOYHBIX CUCTEM
3.1 OueHka napaMeTpoB kaye-
CTBa CMYTHUKOBbIX N306pa- 2 - 4 10 1 17
XEeHUn
UToro: 6 - 18 44 4 72

14. MeToan4yeckue ykazaHMA Ans ody4aroLWmUXCcA No OCBOEHUIO AUCLUMNIIUHDI
Mpn ocBoeHun gucumnnuHbl «PyHaameHTanbHoe obecnedeHne 3agay AUCTaHUWMOHHOIO 30HANPO-
BaHWs 3eMnu» CTYAEHT JOIDKEH Nepes nekuuei caMoCTOSITENIbHO O3HAKOMUTLCSA C €€ TEMOW C NMOMO-
W0 peKOMeHAOBaHHOW nNuTepaTtypbl. Bo BpeMsi camon nekuumn CTYAEHT AOMKEH TwaTenbHO KOHCMNEK-




TMPOBaTb BCE CKadaHHOe npenogaBaTeneM. Ha npakTMyecknx 3aHATUAX CTYAEHT OOSMKEH NOMHOCTBIO U
aKkKypaTHO BbINOMHUTL 3afaHue. [pu NnoaroToBke K TecTaMm CTyAeHT OOMKEH yYnTbiBaTb HE TONbKO CO-
JepXaHue KOHCMEKTOB NeKUUn, HO U coaepXaHue pekoMeHO4OBaHHOW nutepatypbl. [JONyCKOM K UTOro-
BOW aTTecTauum ABNseTCs BbIMNOMHEHNE BCEX NPaKTUYECKUX 3a0aHUN C MONOXUTENLHOWM OLIEHKOWN.

B xoOe NeKUMOHHbIX 3aHATMI HeOOXoAMMO BECTU KOHCNEeKTMpoBaHue yvyebHoro matepuana, o6-
paliaTb BHMMaHWE Ha KkaTeropun, hopMynuUpoBKK, packpbiBatoLLmMe coaepkaHme TeX U UHbIX SIBNEeHUN
N NpoLLeCccoB, HayyHble BbIBOAbI M MpakTuyeckne pekomeHgauuun. XXenatenbHoO OCTaBUTb B paboymx
KOHCMeKTax nors, Ha KOTOpbIX AenaTb NOMEeTKM U3 pekoMeHOO0BaHHOW nuTepaTypbl, AOMOMHAWWME Ma-
Tepuan npocnyLaHHON NeKkumn, a Takke nogvepkuatoine ocobyro BaXXHOCTb TEX UMW UHbIX TEOPETU-
YEeCKUX NOSIOXEHNN.

HeobxoamMmo 3apjaBaTb npenogaBaTento YTOYHAKLWME BOMPOCHl C LEeSblo YSCHEeHUS TeopeTude-
CKMX MOMNOXEHUN, paspeLleHns CropHbIX CUTYaLNiA.

B npouecce noarotoBkn k nabopaTtopHbIM 3aHATUAM HEOOGXOAMMO U3Yy4nUTb METOLMYECKME PEKO-
MeHOauun No UX BbIMNOMHEHUIO.

CamocTodatenbHasa pabota oby4vatoLlerocsi ABAsSeTCA OCHOBHbIM CPEACTBOM OBMafeHUsA y4ebHbIM
mMaTepuaniom BO Bpemsi, cBoOb6oaHOe OT o0bsa3aTenbHbIX y4ebHbix 3aHaTu. CamoctoaTenbHas paboTta
obyyvatoLierocs Hag yCBOeHMEM y4ebHOro matepumana no y4ebHon OUCLUUNIIMHE MOXET BbIMOSHATHCS B
onbnuoTeke yHmBepcuteTa, ydebHbIX KabnHeTax, KOMMNbIOTEPHBIX Kraccax, a Takke B QOMALLHUX YCro-
Busx. CogepxaHme camoctosTenbHonm paboTtbl obyyarowlerocs onpegensetcs ydebHoOM nporpammon
ANCUUNANHBI, METOANYECKMMN MaTepuanamu, 3agaHuaMmn 1 ykasaHusMu npenogasartens. Bol moxeTe
AOMNOMHUTbL CMMUCOK UCMOMNb30BAHHON NUTEPaTypbl COBPEMEHHBIMU UCTOYHUKaMU, He npeacTaBneHHbIMU
B CMMCKe pPeKoOMeHOO0BaHHOW nuTepaTypbl, U B AarbHENLWEM UCNonb3oBaTb COBCTBEHHbIE NOATOTOBIEH-
Hble y4ebHble MaTepuanbl NPU HaNMCaHUM KypCOoBbIX M BbIMYCKHbIX KBanM@UKaLUMOHHbIX paborT.

CamocTtodatenbHasi paboTa MOXET OCYLLECTBNATLCS B ayAUTOPHOM M BHeayaUTOPHOW dhopMax.
CamocTodatenbHasa paboTa B ayAnTOpHOE BpeMS MOXET BKIOYaTh:

KOHCNeKTMpoBaHue (CocTaBneHne Te3nCoB) NEeKL I,
paboTy CO CrpaBOYHON N METOOUNYECKON NUTEPATYPON;
paboTy C HOpMaTUBHBLIMW MPaBOBbLIMU aKTaMWu;
yyacTue B onepaTtMBHOM (TeKyLleM) onpoce No oTAeMNbHbIM TEMaM U3y4yaeMon AUCLUMIIHDI;
yyacTtue B TECTUPOBAHUN N Op.
CamocTogaTenbHas paboTta BO BHeayaNTOPHOE BPEMSI MOXET COCTOATb U3:
NOBTOPEHME NEKLNOHHOrO MaTepuana;
N3yyeHnsa ydebHON U Hay4YHOW NuTepaTyphl;
N3y4eHUs HOPMATMBHbIX MPABOBbIX AKTOB (B T.4. B 3NIEKTPOHHbIX 6a3ax AaHHbIX);
BblaeneHne Hanbonee CnoXHbIX U NPOBNEeMHbIX BONPOCOB MO U3yv4aeMon Teme, nonyvyeHme pasbscHe-
HUM N pekoMeHdauun No AaHHbIM BONPOCaM C npenogaBatensMmn kadenpbl Ha NX exXeHeaernbHbIX KOH-
cynbTaumsx.
npoBefeHne CaMOKOHTPONS MyTeM OTBETOB HA BOMPOCHI TEKYLLEro KOHTPOMSA 3HaHUKW, pelleHus npeg-
CTaBMfeHHbIX B y4ebHO-MeToanYECKNX MaTepuanax kadenpel 3agad, TeCToB, HanncaHusa pedepartos Mo
OTAEeNbHLIM BONPOCaM U3y4daemMomn TeMb.

Mpn NoAroToBKe K NPOMEXYTOYHON aTTecTaumm LenecoobpasHo:

BHUMATENMbHO M3Y4MTb NepeveHb BONPOCOB M ONPEenennTh, B KaKMX UCTOYHMKAX HaAXOOATCS CBeAeHus,
HeobOxoAnMble s OTBETA Ha HUX;

BHMMATENbHO NPOYnNTaTb PEKOMEHOOBAHHYIO NMTEpPaTypYy;

COCTaBUTb KpaTKNe KOHCNEKTbl OTBETOB (NfaHbl OTBETOB).

15. NMepeyeHb OCHOBHOW U OOMNONIHUTENLHON NUTEpPaTypbl, PeCYpPCOB UHTEPHET, HeobXo-
OUMBIX AN OCBOEHUSA AUCLMUNIIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n MICTOYHMK

1 CoBpeMeHHble TexHonormm ob6paboTkn AaHHbBIX AUCTAHUMOHHOIO 3oHAaMpoBaHus 3emnu / Mog pea. B.B.
EpemeeBa. — M.: ®USMATJINT, 2015. — 460 c.

2 Lindposas obpaboTka aapokocmmyeckux wusobpaxenun [Tekct] / C.B. Mopbaues, C.I'. EmenbsiHOB,
[.C. XXnaHoB n ap. — Tomck: N3g-8o Tom. yH-Ta, 2016. — 304 c.

3 KobepHuueHko, B. . PagnoanekTpoHHble cUCTEMbl OUCTaHLMOHHOMO 30HAMPOBaHWsS 3emnu : [yyeb. no-
cobue] / B. I'. KobepHuueHko ; M-Bo obpa3soBaHus n Hayku Poc. ®epepauunun, Ypan. dpenep. yH-T. — Eka-
TepuHbypr : U3a-Bo Ypan. yH-Ta, 2016. — 220 ¢




4 BacunbeB, KoHcTaHTuH KoHcTaHTMHOBMY. MpeacTtaBneHne n ob6paboTka CnyTHMKOBBIX MHOrO30HabHbIX
n3obpaxenuit / K.K. Bacunees, B.E. [leMeHTbEB ; YNbSHOB. roc. TexH. yH-T ; [Hayy. pea. K.K. Bacunbes]
.— YnbsHoBcK : YAl'TY, 2017 .— 251 c.

0) fjononHUTEeNbHaa nuTeparypa:

Ne n/n NcTouHnk

5 Puc, ¥Y.I'. OcHoBbl gncTtaHumoHHoro 3oHavposaHus / Y.I. Puc ; nep. ¢ aurn. M.b. Kaydpmana, A.A. Ky3b-
MuyeBon .— 2-e nsg. — M. : TexHocdepa, 2006 .— 335 c.
6 LoseHrepar, P.A. [OuctaHuMoHHOe 3o0HAupoBaHve. Mogenn u metoabl 0BpaboTkm M3oOpakeHun :

[yuebHoe nocobue] / P.A. LoseHrepaT ; nep. ¢ aHrn. A.B. KuptownHa, A.V. JembaHukoBa .— M. : Tex-
Hocdepa, 2010 .— 556 c.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypcbl (OdMLManbHble pecYpchbl MUHTEPHET)*:

Ne n/n Pecypc

7 https://www.twirpx.com/files/earth_science/remote_sensing/

8 http://gis-lab.info/ga.html#rs

16. MepeyeHb y4eGHO-MeTOQMYECKOro obecneyeHus Ansi CaMoCToATeNbHOM PaboThbl

Ne n/n NcTouHnk

1 CunkuH, KoHcTaHTH KOpbeBnY. IncTaHUMOHHOE 30HANPOBaHNE 3eMNK NPU 3KOJOro-reosiorM4eckmx 1c-
cnegoBaHusaXx : y4ebHo-meToauveckoe nocobue : ans 6akanaBpoB, 0Oy4aloLMXCA MO HanpaBieHWUto
noarotoBkn "leonorna” no npodunto "Okonornyeckas reonorusa” / K. KO. CunkunH, A. A. Bananbwukos, A.
A. Kypbiwes .— BopoHex : BopoHexckuii rocygapcTBeHHbIV yHuBepeuTet, 2017 .— 67 c.

2 [uncTaHumnoHHoe 30HAMpPOBaHUE 3emnun Npy reocnormyeckux nccnegoBaHusax : yuebHoe nocobve gns By-
30B : [4NS CTyA. OYHOW K 3a04HON hopm 0ByyeHus reon. dak. BopoHex. roc. yH-Ta npu nsy4yeHum Kyp-
coB : "[ductaHumoHHoe 3oHAupoBaHue 3emnun", "AsapokocMm. uccnead. nutocdepsl”, "Aspokocm. meToab!"
ans HanpasneHuns 020300 - Meonorus] / BopoHex. roc. yH-T ; cocT.: A.W. Tpery6, O.B. XKaBopoHknH .—
BopoHex : ML BI'Y, 2012 .— 46 c.

17. O6pa3oBaTenbHble TEXHONOMMMU, UCMONb3yeMble NMPU peanu3auun y4eGHOM AUCLUNNUHBI,
BKIlOYasas OUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (OOT, anekTpoHHoe obyvyeHue (J0),
cMellaHHoe oGy4yeHue):

Ne nn MporpammHoe obecneyeHne

1 WinPro 8 RUS Upgrd OLP NL Acdmc

2 OfficeSTD 2013 RUS OLP NL Acdmc

3 I'IporpaMMHaﬂ cucrtemMa and 06Hapy>Keva TEKCTOBbIX 3aMMCTBOBaHWI B y‘-le6HbIX N Hay4YHbIX pa60Tax

ONEKTPOHHBbIV Kypc nekummn «eonHdopMaunoHHble CUCTEMbI B 3KONormyeckon reonorum» Ha Ob6paso-
BaTtenbHoMm nopTtane BIY.

Mporpamma peanusyetcs ¢ NpUMMeHeHMeM OUCTaHLNOHHbBIX TEXHOSOMMN.

[ns npoBegeHuss nabopaTopHbIX paboT OygeT ucnonb3oBaTbCca cBOOGOOHO pacnpocTpaHsiemoe hoTo-
rpammeTpuyeckoe nporpaMmmHoe obecneveHne Oasis Montaj

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLUNIIUHLI:

Ne Ne HasBaHune Tun MaTtepuanbHo-TexHn4Yeckoe
ayau- Anpec
nn Topun ayantopum ayantopum obecneyeHve
1 112n r. BopoHex, ayauTopus MK HP ProDesk 400 G6 MT (1 wT.); KOM-
YHuBepcuteTckas NEeKUMOHHOro nnekT knaemartypa u Mbiwb Defender Accent
nn.1, kopnyc 16 Tmna 965; MynbTUMeaniHbIn npoekTop Sony VPL-
EX435 (1 wr.)



http://gis-lab.info/qa.html#rs

19. OueHOuYHbIe cpeacTBa Ansa nposeneHuns TeKyu.|e17| n npome)KyTquoﬁ aTTecTauum

rMAPOMETEOPONOrMYECKUX U3bICKAHWIA,
WHXXEHEPHO-TMAPOMETEOPOIIOTNYECKMX
POEKTUPOBAHWUS U WHbIX  Hay4HO-
NMPOM3BOACTBEHHLIX 3a4ay B COOTBET-

HanmeHoBaHune
Ne Komne- UHamnkaTtop(bl)
pasgena gucuunnu- OueHouHble cpeacTBa
n/n TeHuma(mn) OOCTMXKEHUSI KOMMNEeTEHL N
Hbl (Moayns)

1. MK-3.1 Wcnonb3yeTr coBpeMeHHble MeToabl Pedepat Ne 1
nonyyeHust reouHdopMaunoHHbIX | KOHTpOnb OCBOEHMS MaTepu-
JaHHbIX ansa WHXXEHEPHO- | ana MOXeT OCYLLEeCTBNATLCH B
rMopoMeTeopONIorMYeckux M3biCKaHWiA, | AMCTaHLMOHHON hopmMe B CO-
WHXXEHEPHO-TMOPOMETEOPOSIOrMYECKNX OTBETCTBYIOLLIEM KypCe Ha
NMPOEKTUPOBAHMS U  WHbIX Hay4yHo- | OBGpasoBaTenbHOM nopTane
NPOU3BOACTBEHHbLIX 3afay B COOTBET- BIry
CTBUM C Npocpmiem NoaroToBKn

2. MK-3.2 Mcnonb3yeT COBpPEMEHHblE  MEeTOoAbl CobecepoBaHue Ne 1
0obpaboTkm reonHopMaumoHHbIX | KOHTponb OCBOeHUs mMartepu-
JaHHbIX WHXXEHEPHO- | ana MOXeT OCYLLEeCTBNATLCH B

ONCTaHUMOHHON cdhopme B Co-

OTBETCTBYIOLLEM Kypce Ha
O6pasoBatensHOM  noprarne
Bry

CTBUM C NpocuriemM NoaroToBKu

KOHTPOINb OCBOEHUSI MaTepuara MOXeT OCYLLECTBRATLCS B ANCTaAHLMOHHOW chopme
Ha ObpasoBaTensHoM noptane BIY

MpomexyTouHas aTTecTauus, hopma KOHTPONS — 3a4éT. [MepeyeHb BONPOCOB K 3a4€Ty

20.

TunoBble OUEeHO4YHbIe cpeacrtea U Mmetoaoun4vYeCckune mMmatepuanbl, onpeagensrowme npo-

ueaypbl oLueHUuBaHusA

20.1. TeKyLWwMN KOHTPOSb yCreBaeMocTH

KoHTponb ycneBaemMocTM MO AUCUMMNIIMHE OCYLLECTBNAETCA C MOMOLLbIO CreaylLWnx OLEHOYHbIX
cpeacTs.

10.
11.
12.
13.
. Mporpamma 33 gpyrux cTpaH.

PN P

©NOo O

MepeyeHb TeM pechepaToB:

OB30p TEXHUYECKUX XapaKTEPUCTUK OMTMKOINEKTPOHHBIX KOCMMUYECKMX annapaToB CBEPXBbICOKOrO
paspeweHus (4o 1 m)

O630p TEXHUYECKMX XapaKTEPUCTMK OMTMKOINMEKTPOHHbLIX KOCMUYECKMX annapatoB BbICOKOrO pas-
peweHuns (1-2,5 m).

O630p TEXHWYECKMX XapaKTEPUCTMK ONTUKOINEKTPOHHbLIX KOCMUYECKUX annapaToB cpedHero pas-
pewweHuns (2,5-10 m).

O630p TEXHMYECKNX XapaKTEPUCTMK ONTUKOINEKTPOHHbBIX KOCMUYECKUX annapaTtoB HM3KOro paspe-
weHunsa (Hwke 10 m).

O630p TEXHUYECKMX XapaKTEPUCTUK pagapHbIX KOCMUYECKUX annapaToB CBEPXBbICOKOro paspeLue-
HUa (0o 1 m).

O630p TEeXHWYECKMX XapaKTepUCTUK pafapHbiX KOCMWYECKMX annapaTtoB CpPeAHero paspelueHus
(2,5-10 m).

Mporpamma A33 Poccun.

Mporpamma A33 EC.

Mporpamma 33 CLUA.

Mporpamma O33 Kutas.

Mporpamma O33 UHanw.

Mporpamma 433 Benopyccum n KazaxcraHa.

Mporpamma O33 U3pauns.

MepeyeHb TeM cobecenoBaHUM:
lMoHATME ANCTAHUWOHHOMO 30HAUPOBaHNA 3emMnn.
CnekTpanbHble AnanasoHbl.
XapakTepuCTUKN OTPaXEHUN B BUOUMOM U MH(PpaKpacHOM AuanasoHax.
XapakTepuCcTuKM OTpPaXeHu npupoaHbiXx obpasoBaHMii M 00BLEKTOB TexHocdepsbl
ananasoHe.
XapakTepuCTUKN N3ny4eHns NnpupoaHbIX obpasoBaHnii 1 06 BHEKTOB TEXHOCKDEPDI.
CocTtaB cucTemsil.
OpbuTbl KOCMUYECKUX annapaToB AUCTAHLMOHHOIO 30HAMPOBaHUSA 3emnu.
Paspeluatoian cnocobHOCTb ChEMKM.

B CBY-




9. dopmupoBaHme N3o0bpaxxeHus:.
10. lMonoca o630pa 1 NPOCTPaHCTBEHHOE pa3peLLeHme.
11. XapakTepuCTMKN ONTUKO-3NEKTPOHHBIX CUCTEM KOCMUYECKOro HabnoaeHus.

OnucaHune TexHonorMm npoBeaeHns

OueHka 3HaHUKN, YMEHUA U HaBbIKOB, XapakTepusylowas atansl (oOpMUPOBaHUS KOMNETEHUMIN B
pamMKax UsyvyeHust ANCUMNIIMHBLI OCYLLLECTBNAETCA B XO4€e TEKyLLEN U MPOMEXYTOUHOW aTTecTauun.

Tekylwasa atrectaunsa NnpoBognTCA B COOTBETCTBUM C [1onoxeHneM o Tekyllewn atTectaumm oby4va-
OLLMXCSA MO nporpaMmmam Bbiclero obpasoBaHms BopoHEXCKOro rocygapCcTBeHHOro yHusepcuteTa. Te-
Kylwasa atrectauma npoBoanTcsa B hopmax: 8birnosiHeHue nabopamopHbix pabom; mecmupoegaHusi. Kpu-
TepUn oLEeHBaHNS NPUBEAEHbI HUXeE.

Texkywun KOHTPOSb npeactaBnsieT cobon NpoBEpPKY ycBOeHMs ydebHoro matepuana TeopeTuye-
CKOrO M NpaKkTU4eCKOro xapakrepa, perynsipHo ocyLLEeCTBNAEeMYI0 Ha NPOTSHXKEHUN ceMecTpa.

20.2. NMpomexyTo4Han atrecTayus

MpomexxyToyHas aTTecTaums no MCUUNINHE OCYLLLEeCTBNAETCA C NOMOLLLIO Cneayowwmx oueHou-
HbIX CPeaCTB.

Bonpochbl Kk 3a4€Ty:
1. TloHsTME ANCTAHLUMOHHOIO 30HONPOBAHNA 3eMin.

2. CnekTtpanbHble gManasoHbl.

3.  XapakTepuUCTUKM OTPaXKeHU B BUAUMOM M MH(ppaKkpacHOM AnanasoHax.

4. XapakTepuUCTUKM OTPaXKEeHWA NpuUpoAHbIX 00pa3oBaHMA U 0OBLEKTOB TexHocdepbl B CBY-
ananasoHe.

5. XapakTepucTuku n3nyyeHusi NpupoaHbiXx 06pa3oBaHUn n 06bEKTOB TEXHOCKEPDI.

6. CoctaB cuctembl.

7. Opbutbl KOCMUYECKNX annapaToB ANCTAHLMOHHOIO 30HAMPOBAHUSA 3eMnu.

8. PaspeliawLlas cnocoOHOCTb CbEMKN.

9. dopmupoBaHne N3o0bpaxxeHus.

10. Monoca o630pa 1 NpOCTPaHCTBEHHOE pa3peLleHme.
11. XapakTepucTuKn ONTUKO-INEKTPOHHBLIX CUCTEM KOCMUYECKOro HabtoaeHus.

Mpeanochbkn K MOBLILWEHNIO AeTanbHOCTU U MHAOPMATUBHOCTU CMNYTHUKOBLIX WU306paKeHuNn.
KomnnekcnpoBaHne n3obpaxeHun, nosyyeHHbIX B BUAUMOM, TENSIOBOM MU PaaMOnoOKauMoHHOM Auana-
30Hax cnektpa. MynbTucnekTpasnbHble CbEMKN

20.3. ®oHA OUEHOYHbIX cpeacTB ChOPMUPOBAHHOCTM KOMMNETEHUUN (NepevyeHb 3aaaHumn)

MK-3 CnocobeH ncnonb3oBatb COBPEMEHHbIE METOAbLI NOSTy4eHUs U 06paboTkM reomHdopmMaLm-
OHHbIX AaHHbIX A9 UHXEHEPHbIX U3bICKaHUA, 3KOSTOro-reoniorM4eckoro NPOEeKTUPOBaHMS U UHbIX Hayy-
HO-MPOM3BOACTBEHHbIX 3a4a4 B COOTBETCTBMM C Npodomiem noaroToBKu.

B1.B.09 dyHoameHTanbHoe obecneveHre 3agay AUNCTaHUNMOHHOMO 30HANPOBaHNA 3emMnn.

1) 3akpbITble 3agaHus (TECTOBbIE, CPeHUI YPOBEHb COXHOCTK):

3A0AHUE 1 . Kakon gelindpoBOYHbIN NPU3HAK MO3BOMSET OLEHUTL BbICOTY OOBbeKTa Ha CnyTHU-

KOBOM CHUMKE?

1) TeHb.

2) ®opma.

3) MecTtononoxeHue.

4) Pa3swmep.

3AOAHUME 2. YT0 He OTHOCUTCA K YACIY BUOOB 3NIEKTPOMarHUTHOIO U3Ny4YeHus, UCNoNb3yeMbliX B
A337?

1) HewnTpoHHOE n3ny4veHue

2) y-usnyyeHue

3) PeHTreHoBckoe nanyvyeHue

4) YO-unanyyeHve

5) WK-nanyyerve

3A0AHUE 3. Kakomy uBeTy COOTBETCTBYET AnanasoH ASiMH BosiH 590-625 HmM?
1) OpaHxeBblit

2) Tlony6oun
3) 3enéHbin
4) XKéntbin

5) KpacHbin



3A0AHUE 4. Yto aBnsetca npsamMbiM A€M POBOYHBIM MPU3HAKOM 0ObekTa Ha CMyTHUKOBOM

CHUMKE?
1) BebicoTa
2) dopma
3) Pasmep
4) LUsert
5) PucyHok

3A0AHUE 5. Kakor npsimor 4elmdpoBOYHbINA NpU3HaK 06bekTa Ha CMYTHUKOBOM CHUMKE SIBNSIET-
Csl cCaMbIM YCTOMYUBBLIM?

1) PwucyHok
2) dopma
3) BbicoTa
4) Pasmep
5) LUsert

3AOAHUE 6. Kakon 6nok B cTpyktype MTMC gomkeH 6biTb nocnegHnm?

1) Tllopoepxka NPUHATUSA peLLeHnn

2) BbiBOg 1 pacnpocTpaHeHne

3) MopgenupoBaHne n aHanus

4) C6op 1 BBOA AaHHbIX

3A0AHUE 7. Yto siBnsieTcst OCHOBHLIM MPEMMYLLECTBOM PacTpOBLIX MPeAcTaBneHun reorpadu-
YecKnX JaHHbIX?

1) CosMmeLleHMe NO3MLMOHHOM U cogepKaTenbHON MHopMaLumm

2) Manbin 06bEM XpaHUMOW MHGOPMaLUN

3) Bhicokas ckopocTb 06paboTku

4) LUunpokun BbiGOp anropuTMOB aHanm3a

2) OTKpbITble 3afaHuUs (TECTOBbIE, NOBbLILLEHHbIN YPOBEHb CITOXHOCTH):

3A0AHUE 1. PeyHas genbTa Ha CNyTHMKOBOM M300paXXeHun xapakrepesyeTcs PUCYHKOM.
OTBeT: BeepoobpasHbIM

3A0AHUE 2. 3HaueHne NDVI __ xapakTepHO onst pacTUTenbHOCTU NyCTOMN.

OTtBeT: 0,7

3AOAHUE 3. WnpuHa nonockl 3axBaTa MECTHOCTU MHCTpYMeHTamu Bcex KA cepum Landsat co-
CTaBnseT ___ KM.

OrteerT: 180.

3) OTKpbITblE 3a4aHNS (MUHU-KENChI, CPEOHUIN YPOBEHb CITIOKHOCTH):

3A0AHUE 1. Onpegenenne 033.

OrtBert: lNoa AMCTaHUNOHHBIM 30HANPOBAHNEM NMOHUMAETCHA HEKOHTaKTHOE M3ydyeHne 3emnu (nna-
HeT, CNYTHUKOB), €€ NOBEPXHOCTU N Heap, OTAENbHbIX OOBHLEKTOB M ABMEHUN NYTEM perncrpaumm n aHa-
nm3a nx cobCTBEHHOMO MM OTPAXEHHOTO UMUK ANEKTPOMAarHUTHOroO nanyyexus. Pernctpupyetcs nubo
€CTECTBEHHOE M3rnyvyeHue, onpenenseMoe eCTeCTBEHHbIM OCBELleHMEM 3eMHOM noBepxHocTu ConH-
LeM, unm TennoBoe — cobCTBEHHOE M3nydeHne 3emnu, NMbo UCKYCCTBEHHOE, KOTOpPOoe COo34aéTcsa npu
06ry4eHNUN MECTHOCTM UCTOYHUKOM, PACNOSIOXKEHHBIM HAa HOCUTENEe perncTpupyoLlero yctponctea. Pe-
rMcTpaumst MOXeT BbINOMHATHCA C MOMOLLBbI TEXHUYECKUX CPEACTB, YCTAHOBIEHHbIX HA a3p0o- N KOCMU-
YeCcKUX feTaTenbHbIX annapartax, a Takke Ha 3eMHOW MOBEPXHOCTU. M3obparkeHne MoxeT ObiTb npesa-
CTaBreHo B Bue ABYMEpPHOW aHanorosoun 3anucu, Hanpumep, otorpadouyeckon, unm undposomn 3anu-
CV Ha MarHUTHbIX 3aNOMMHAaOLNX YCTPOMCTBAX.

3AOAHUME 2. Onuncatb dumsmyeckyto ocHoBy NDVI, cnocob ero pacyéta n nHTepnpeTtauuu.

OteeT: Pacuyét BeretaumMoHHOro mHgekca 6asvpyetca Ha AByx Hambornee cTabuibHbIX yYacTkax
CrneKkTpanbHOW KPUBOM OTpaxkeHus pacTteHuin. B kpacHom obnactu cnektpa (0,6-0,7 MKM) NeXut Makcu-
MYM MOrMOLWEHNA CONMHEYHOW paguaumm Xnopouniom BbICUMX COCYOMCTbIX pacTeHuin, a B UHGpa-
kpacHoun obnactu (0,7-1,0 MkM) HaxoanTbca 06nacTb MakCMMarnbHOMO OTPAXEHUS! KNETOYHbIX CTPYKTYP
nucta. NDVI = (Red — NIR) / (Red + NIR). UHTepnpeTtaumna: NDVI=0,7 — ryctas pacTUTenbHOCTb;
NDVI=0,5 — pa3pexeHHas pactutenbHocTb; NDVI=0,2 — oTKkpbITas no4ea; NDVI=0 — obnaka.
3A0AHUE 3 Onpeaenenne 3nNeKTpOHHOW CbEMKMN.

OTBeT: OneKkTpoHHasa CbEéMKa COCTOUT B pernctpauum 60onblworo AnanasoHa AnvH BONN 3NEKTPo-
MarHUTHbIX U3My4YEHUN OT HAHOMETPOB A0 METPOB B BMAE HEGOTOrpadnU4eCcKnx N3006pakeHnn unu apy-
rmx BnaoB UHdopMaumn. Hanbonbluee 3HavyeHne Ons NpakTUKU KapTorpadupoBaHnsa UMerT HedoTo-
rpacdhnyeckmne n3obpaxeHuns, nofydaemble Npu ONTUYECKOW, TEMSIOBOM N pagapHON CbEMKE M3 KOCMOCa.
NHdopmaunoHHble 1 reomeTpuyeckne cBonctea HedoTorpadmnyecknx n3obpaxeHun yctynatot ¢oTo-



rpachmsiM, HO 3a Npeaenamy BUAMMOrO CBETa OHW AAl0T AOMOMHUTENBHY MHOPMaLWIO, OTCYTCTBYHO-
Lyto Ha cpoTorpaduax. ATUM onpedensieTcs 3HauYeHne areKTPOHHOM CbEMKM AN Lenu kapTorpadupo-
BaHUS.

OnuncaHue TexHoONOrMM NpoBeaeHns

OueHka 3HaHUKW, YMEHUA U HaBbLIKOB, XapakTepusylowas atansl (oOpMUPOBaHUSA KOMMNETEHUMIN B
pamKax n3y4yeHns ANCUUNNHbI OCYLLECTBNAETCH B X04e TeKyLLen N NPOMEXYyTOYHON aTTecTaumn.

lMpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBUM C [MONoOXeHnemM O NpOMeXyTOYHON aT-
TecTaumm oby4yarowmxcst No NnporpaMmMmam BbiCLLEro o6pa3oBaHus.

TpeboBaHUA K BbINOMHEHWIO 3a4aHUN, LWKanbl U KPUTEPUM OLEHUBaHUSA

lMpomMexyToyHas aTTecTaums, Kak NpaBuIio, OCyLLEeCTBNAETCH B KOHLE cemMecTpa U MOXeT 3aBep-
WwaTh M3y4yeHMe Kak oTaerbHOW OUCUUNIUHLI, Tak U eé pasgena (pasgenos) /moayns (moaynen). MNMpo-
MEXYTOYHasi aTTecTaumsi nomoraeT oueHUTb 6onee KpymnHble COBOKYMHOCTM 3HAHWA U YMEHMWI, B HEKO-
TOPbIX Criyyasax — gaxe popmmpoBaHue onpeaenéHHblX NpogeccuoHanbHbIX KOMMETEHUUNA.

WToroBas rocypgapcteeHHas attectaumsa (UCA) cnyxuTt ons npoBepku pesynbTatoB obyveHus B
Lenom. OTo CBOEro poa «rocygapcTBeHHas npuémka» BbIMyCKHUKa Npu y4acTUN BHELLHUX 3KCNepPTOB, B
TOM yucne pabortogaTtenen. Jnwb OHa NO3BONSET OLEHUTb COBOKYMHOCTb NPUOBPETEHHBIX CTYLEHTOM
yHMBepcarnbHbIX U npodeccnoHanbHbiXx komneteHuun. Moatomy UITA paccmaTtpuBaeTcsi kak cnocob
KOMMJSIEKCHOM OLIEHKM KOMMNETEHL M.

KpuTepun oueHuBaHus pe3ynbTaToB 00yYeHNUsi MpU TeKyLLEN U MPOMEXYTOYHOWN aTTecTaumm

YpoBeHb
Kputepum oueHmBaHnsi KOMNETEHLMIA chopMMpPOBaHHOCTY
KOMMeTeHUnn

LLkana
OLIeHOK

O6yuvatowuincs B NonHON Mepe BnageeT NOHATUNHBbIM anna- [NoBbILLEHHbIN OTnnyHo
patoM M TEOpeTUYEeCKMMMU OCHOBaMW OUCLUMMAMHBI, CMOCO- YPOBEHb
6eH nnncTpupoBaTb OTBET Mpumepamu 1 gakramu, cro- (3auTeHo)
cobeH NPUMEHATb TeopeTUYeckue 3HaHuS ONs peLleHus
npakTudecknx 3agady B obnactm M'MC B akonornyeckomn reo-
norum

Obyvatowuincsa BnageeT NOHATUMAHBIM annapaTtoMm u Teope- Basosbliii Xopouo
TUYECKMMWN OCHOBaMM AWCUMMIMWHBI, CMOCOBEH MNMCTpu- ypOBEHb
poBaTb OTBET NpMMepaMu n paktamu, cnocobeH NPUMEHSTb (3auteHo)
TeopeTuyeckme 3HaHusa AN pelleHus nNpakTu4eckux 3agad
B obnactu N'MC B 3KONOrMYeckom reosiormn, HO Npu 3TOM
JonyckaeT oTAeNbHble OLWMOKM NPY OTBETAX HA BOMPOCHI.

O6yvatowuiics BnageeT, 4acTUYHO, MOHATUMIAHBIM annapa- MoporoBbii YOoBneTBOpUTENbHO
TOM N TEOPETUYECKMMM OCHOBaMW OUCLMMNNWUHBLI, bparmeH- YpOBEHb
TapHO cnocobeH uWNMACTpUpoBaTb OTBET NpuMepaMn W (3auteHo)
dakTamn, oparmMeHTapHO CnocobeH NPUMEHATb TeopeTuye-
CKMe 3HaHWS ONs peLleHust NPaKTMYecknx 3agady B obrnactum
'MC B aKonorMyeckom reosiornu.

O6yvarwunca 0eMoHCTPMPYET OTPbIBOYHbIE, dparMeHTap- - HeyaoosnetBoputensHo
Hble 3HaHWs1 B 0a30BbIX MOMTOXEHUAX U TEOPETUYECKMX OC-
HOBax OMCUMMAMHBI, gonyckaeT rpybbie owunbku B wnnio- (He 3auteHo)
CTPMPOBaHMM PE3ynbTaToOB U MPUMEHEHUN WU3YYEHHBIX Me-
TO4O0B Npu peweHunn 3agad MMC B 3KONOrM4ecKom reonoruu.




