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PABOYAS MPOrPAMMA YYEBHOW OUCLUUNNUHDI

51.B.09 dyHoameHTansHoe obecneyeHue 3agad AMCTaHUMOHHOIro 30HANPOBaHUA

3emMmnu

1. Koa n HaumeHoBaHue HanpaBneHus noarotoBkn: 05.04.01 «"eonorms»

2. Mporpamma: NH)XeHepHble U3bICKaHUS U 9KONOro-reonornyeckoe
NpoeKkTupoBaHue
3. KBanudukaumsa BbINnyCKHUKA: MarmcTp

4. dopma obyyeHus: 3aouHas

5. Kadpegpa, oTBevarowan 3a peanusauuio GUCLUUNNUHBI: Kadpepa aKONorm4yeckon

6. CoctaButenu nporpamMmmbl. CunknH KoHCTaHTWH I‘OpbeBI/I‘-I, K. I.-M.H., AOUEHT

7. PekomeHaoBaHa: Hay4YHO-MEeTOoON4YECKMM COBETOM reoJiorm4eckoro cbaKyaneTa,

npoTtokon Ne9 ot 29.05.2023

8. YuebHbI roa: 2023 - 2024 CemecTtp(bl): 1



9. Uenu n 3apaym y4eb6HOM AUCLMNNUHbI:

Llenbto  ocBoeHusi  yyebGHoM  avcumnnmHbl  «PyHOameHTanbHoe  obecneyeHue  3agad

OVUCTaHLMOHHOIO 30HANPOBaHUA 3eMNny» ABNSETCS:

—  TEeOopeTU4ecKoe OCBOEHME HeobXxoaumoro ousnko-maTeMaTUYECKOro annaparta, No3BoNSALLEro aHanu-
3MpoBaTh U pelaTtb NpuknagHble 3a4adv, MeTO4bl ANCTAHLUMOHHOTO 30HAMPOBaHUSA 3emnun, hopmMmpo-
BaHWe y CTydeHTa HayanbHOro YpPOBHS (PU3MKO-MaTeMaTUYeCKOW KynbTypbl OOCTATOYMHOro Afis npo-
OOIMKeHNs1 06pa3oBaHus, Hay4yHOW paboTbl U NPaKTUYECKON AEATENbHOCTU, METOANYECKOrO Hay4YHOro
MMPOBO33PEHUNSA, OTBEYAIOLLIErO COBPEMEHHOMY YPOBHIO Pa3BUTUSI YENOBEYECKOW LMBUITU3ALINN.

3agaun yyebHON OMCUUNINHBI:

— O03HAKOMUTCSI C CUCTEMOM MOHATUIN N ONpeaeneHnin, UCNosb3yeMbiX B MeToAe AUCTAHUMOHHOIO 30H-

ONPOBaHNA OS5 ONUCaHUSA BaXKHENLUMX MOAENEN U METOAOB M UX B3aMMOLENCTBUS;

— (hopmMpoBaHNE KOHKPETHBIX NPaKTUYECKMX NMPUEMOB N HABbIKOB MOCTAHOBKU U PELLEHUs 3agad, opu-

€HTMPOBAaHHbIX Ha NpaKTU4Yeckoe NpMMeHeHMe MeToaa ANCTaHLUMOHHOIO 30HONPOBAHNUS;

— OBMnageHue OCHOBHbIMW MeTodamu, Heo6XxoaMMbIMKU AN aHanmM3a NpoLEecCoB U SBNEHUIN NMpY MOUCKe

paumoHanbHbIX peLleHnin, obpaboTke 1 aHanuae pesynbTaToB U3MEPEHWUN;

—  WN3yYeHMe TEXHOIOMMI PELLEeHNS Hay4YHO-TEXHUYECKMX 3a4au.

10. MecTo yye6HOM aucumnnuHbl B cTpyktype OOIM: brok 1. OucumnnuHel (mogynu). Yacte, dop-
Mupyemas ydacTHUkamu obpasoBaTenbHbIX OTHOLLIEHWI (BapnaTuBHas YacTb).

AucumnnuHa «PyHaameHTanbHoe obecneyeHve 3a4ad AUCTAHLUMOHHOTO 30HAMPOBaHNS 3emnny AB-
nseTcsa npeLwecTByoLWwen ANs AUCLUUNIUHBI «A3POKOCMUYECKME METOAbI B MHXEHEPHBIX N3bICKAHNAX».

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA NO gUcUUNIMHe/Moaynio (3HaHUA, YMEHUA, HaBbIKK),
COOTHEeCEeHHble C NNaHMpyeMbIMU pe3yfibTaTaMu OCBOEHUA ob6pa3oBaTeribHOW NporpamMmbl (KOM-
neTeHUMAMU) U1 UHANKATOPAMU UX JOCTUXKEHUA:

Kog Hassanme Koga(bl) UHamkaTtop(bl) MnaHvpyemble pedynbTaTtbl 06y4eHus
KOMMNeTeHLMK

MK-3 | CnocobeH uc- MK-3.1 | Ucnonb3yeT coBpeMEHHbIE 3HaTb: dyHOAMEHTanbHble  OCHOBbI
nonb3oBaTb CO- MeToAbl NMOyYEeHUs reOnH- AVNCTaHLMOHHOIO 30HAMPOBaHUSA 3em-
BPEMEHHblE Me- hOpMaLMOHHBIX AaHHbLIX ANs | nn.
TOAb! NONYyYeHNs NHXXEHEPHBIX N3bICKAHWIA, 3KO- | YMeTb: MPUMEHATb Ha MNpakTuke yH-
1 06paboTkm 110ro-reoniormM4eckoro nNpoekx- AaMeHTanbHble OCHOBbl AMCTaHLMOH-
reomHdgopmMaLm- TUPOBAHWS U NHBIX HAYy4HO- HOro 30HAMpOBaHUSA 3emnu.
OHHbIX AaHHbIX NMPOVN3BOACTBEHHbIX 3a4a4y B VIMeTb HaBblKM: MOMyYeHUs AaHHbIX
ONS MHXeHep- COOTBETCTBUM C Npodounem ONs  n3MepeHui B OUCTaHLMOHHOM
HbIX U3bICKaHWN, noAroToBKM 30HAMPOBaHMKN 3emnu.
3Konoro- MK-3.2 | Ncnonb3yeT coBpemeHHble 3HaTb: MpuWKNagHble OCHOBbI AWUCTaH-
reonorn4eckoro meToAbl 06paboTkn reouH- LMOHHOTO 30HANPOBaHUA 3emnu.
NPOEeKTUPOBaHMWS hOPMaLMOHHBIX AaHHBLIX A4NS | YMeTb: NMPUMEHATb Ha NpakTuke npu-
W VHbIX Hay4HO- NHXXEHEPHbIX N3bICKaHWN, KnagHble  OCHOBbl  AMCTaHLMOHHOIO
NPON3BOACTBEH- 3KONOro-reoniormyeckoro nNpo- | 30HAMPOBaHUSA 3eMnu.
HbIX 3a4a4y B CO- €KTMPOBAaHUSA U MHbIX HAy4YHO- | VIMeTb HaBblku: no obpaboTke n aHa-
OTBETCTBUM C NPOU3BOACTBEHHbIX 3a4a4 B nn3y pesynbLTaTtoB U3MEPEHUN B Ou-
npodunem nog- COOTBETCTBMM C Npodunnem CTaHLMOHHOM 30HAMPOBaHUN 3eMnu.
rOTOBKM noaroToBKK

12. O6bemM AMcuUNNuHbI B 3a4€THbIX eguHuLax/yac. — 2/72.
Popma NPOMEXyTO4YHOM aTTecTaumm — 3a4éeT.

13. TpyAoEMKOCTb Mo Buaam y4ebHon paboTbl

TpyaoeMKkocTb
Bupg yyebHon paboTbl Bcero - Mo cemecTpam .
AyanTOpHbIE 3aHATUS 24 22 4
nekyum 6 6 -
B Tom uncne: npakTn4eckmne - - -
nabopaTopHble 18 14 4
CamocTosTenbHag pabota 44 16 28

B TOM Yucne: Kkypcoasi pabota (npoekT)




dopmMa NpoMEXyTOYHOM aTTecTaumn (3k3ameH —  4ac.) 4 -

WNToro: 72 36

36

13.1. CopepxxaHue AUCLMNIIUHBI

Ne HanmeHoBaHue
n/n | pasgena guCUMNnHbI

CogaepxaHue pasgena aucunnmnHbl

Peanunsauus pasgena
ONCUMNIIUHDBI
C NomMoLLbo
OHnauH-kypca, QYMK*

1. NNekuuwm

1.1 | dusmyeckne ocHoBbl
KOCMWYECKOro ANCTaH-
LLMOHHOro 30HANpOBa-
HUSa 3emnun

MoHATMe ancTaHUMOHHOro 3oHANpoBaHusa 3emnn. Cnek-
TpanbHble AManasoHbl. XapakTepUCTUKM OTPaKEHNI B
BUAMMOM 1 MH(paKpacHOM AnanasoHax. Xapakrepu-
CTUKM OTPaXXeHUn NpupoaHbIx obpasoBaHnii 1 06bEKTOB
TexHocgepbl B CBY-gnanasoHe. XapakTepucTukm nany-
YeHUs1 NPUPOAHbIX 06pa3oBaHUi U OO LEKTOB TEXHO-

cepsl.

dyHaamMeHTanbHoe
obecne4veHune 3apay
ONCTaHLMOHHOTO
30HAMPOBaHNS 3emnu

1.2 | CTpykTypa KocMu4e- dyHOoamMeHTanbHoe
2 CoctaB cucteMbl. OpbUTbI KOCMUYECKUX annapaToB au-
CKOW CUCTEMBI AMUCTaH- obecneyeHve 3agay
CTaHUMOHHOro 30HAMpoBaHua 3emnu. Paspeluatowas
LIMOHHOTO 30HAMPOBa- . OVUCTaHLUMOHHOro
CMOCOOHOCTb CHEMKM.
Husa 3emnun 30HAMPOBAHNS 3emnu
1.3 | ONTMKO-3NEKTPOHHbIE dyHOameHTaneHoe
dopmmpoBaHune nsobpaxeHus. NMonoca o63opa u npo-
CUCTEMbI ANCTaHLNOH- obecneyeHve 3agay
CTPaHCTBEHHOE paspelueHne. XapaKTepucTMK1 ONTUKO-
HOro 30HANPOBaHUS OVUCTaHLUMOHHOro
3MEKTPOHHLIX CUCTEM KOCMUYECKOro HabnaeHns
3emnu 30HAMpPOBaHNS 3emnu
1.4 | KomnnekcupoBaHue MpennockInkn K NOBbLILLEHWIO AETaNbHOCTM U MHOpMa- dyHOameHTansHoe
[aHHbIX ANCTaHLUMOH- TMBHOCTM CMYTHUKOBbIX N306paxeHnin. Komnnekcmpoa- obecneyeHuve 3agay
HOro 30HANPOBaHNS H1e N300paxxeHU, NONyYEHHbLIX B BUOMMOM, TENSIOBOM JUCTaHLUMOHHOro

3emMnum OT pasnuyHbIX
CBbEMOYHbIX CUCTEM

1 paanonoKauUvoHHOM AuanasoHax crniektpa. Mynbtuc-
nekTpanbHble CbEMKU

30HAMPOBaHNS 3emnu

3. lNabopaTopHble paboTbl

3.1 | Knaccudumkauus cu-
ctem [133

TexHuyeckme xapakTepUCTUKN KOCMUYECKUX annapaTos.
HasemHble ueHTpbl npuéma n obpaboTkm gaHHbIX [O33.

dyHOamMeHTaneHoe

obecneyeHuve 3agay
ONCTaHLUWOHHOIo

30HANPOBaHUA 3emnun

13.2. Tembl (pasgenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHaTun (Yacos)
Ne HanmeHoBaHue Tembl
MpakTnye- Jlabopa- CamocrtosTenb-
n/n (pasgena) gucumnnnHb Jlekuun KoHTtponb | Becero
ckue TOpHblE Has paboTta

dusmyeckne OCHOBbI

1.1 | koCcMUYecKoro ANCTaHLMOH- 1 - 3 7 0.5 115
HOro 30HAMPOBaHUA 3emnu
CTpyKTypa KOCMUYECKOMN

1.2 | cuctembl AUCTAHLMOHHOIO 1 - 3 7 0.5 11.5
30HAMpPOBaHWsS 3emnu

1.3 | ONTUKO-3NEKTPOHHbIE CU-
CTeMbl ANCTAHLMOHHOIO 1 ; 4 10 1 16
30HAMpPOBaHUS 3emnu

1.4 KomnnekcupoBaHue gaHHbIX
ONCTaHUWOHHOrO 30HAUPO-
BaHWA 3eMn OT PasfnUYHbIX 1 i 4 10 1 16
CbEMOYHBbIX CUCTEM

3.1 | OueHka napameTpoB Kaye-
CTBa CMyTHMKOBbIX U300pa- 2 - 4 10 1 17
KEHWUN

Wroro: 6 - 18 44 4 2

14. MeToan4yeckme ykasaHua ansa ody4yarowmxcs no 0CBOEHUIO AUCLUNIIUHDbI

Mpn ocBoeHUM gucunnnnHbl «PyHaameHTanbHoe obecnedeHne 3agady QUCTaHUMOHHOIO 30HAUPO-
BaHWA 3emnuy» CTyAeHT JOSKEH nepep nekumen caMoCcToATENbHO 03HAaKOMUTLCS C €€ TEMOW C MOMO-
b0 pPEKOMEHAOBAHHOW nNuTepaTypbl. BO BpeMsi camon nekuum CTyOEeHT OOSMKEH TlaTernbHO KOHCMeK-




TMpPOBaTb BCE CkaszaHHOe npenogasateneM. Ha npakTuyecknx 3aHATUSX CTYAEHT OOMMKEH NOMTHOCTLIO U
aKKypaTHO BbIMOMHUTL 3adaHue. [py noarotoBke K Tectam CTyOeHT OOSMKEH yUYUTbIBaTb HE TONbKO CO-
Jep>XaHue KOHCMEKTOB NEeKUU, HO N coaepXaHne pekomeHOoBaHHOW nutepatypbl. [JOnyckOM K UTOro-
BOW aTTecTaumn ABNseTCA BbIMOSIHEHNE BCEX NPAKTUYECKMX 3adaHNIN C NOSOXUTENBHON OLEHKON.

B xoae NeKuMoHHbIX 3aHATUIN HEeOBGXOAMMO BECTU KOHCMEKTMpOBaHWe y4yebGHoro maTtepwana, o6-
pawaTb BHMMaHNE Ha kaTeropumn, opMyNMPOBKM, pacKpbiBalOLWME COAEpPXXaHNE TEX U UHBIX SBNEHNI
N NpOLIeCCOB, Hay4Hble BbIBOAbI M MpaKTM4eckMe pekomeHndauun. XKenatenbHo OCTaBUTb B paboumx
KOHCMNeKTax Nons, Ha KOTopbIX AefiaTb MOMETKM U3 PEKOMEHOO0BAHHOW nNuTepaTypbl, AONOSHAKWNE Ma-
Tepwan npocnyLaHHoON Nekumn, a Takke nogvyepkuatoine ocobyro BaXXHOCTb TEX UMW MHbIX TEOPETU-
YECKUX MOJIOXKEHUN.

Heobxoammo 3agaBaTb npenogaBaTesiio YyTOYHALWME BOMPOCHl C LENbo YACHEHUS TeopeTudye-
CKMX MOMNOXEeHUN, paspeLleHnNs CNopHbIX CUTyaUnn.

B npouecce nogrotoBku k nabopaTopHbIM 3aHATUAM HEOBXOOMMO MU3YyYUTb METOAUYECKUE PEeKo-
MeHAAaLUMN NO NX BbIMOTHEHUIO.

CamocTtoarenbHasa paboTta oby4yatoLlerocs siBNsieTCA OCHOBHbIM CPEACTBOM OBMadeHnsa y4eOHbIM
mMaTtepuanom BO Bpemsi, cBOBoAHOe OT 0bs3aTenbHbIX y4ebHbIX 3aHsaATM. CamocTtoaTenbHaa paboTa
oby4atoLerocs Hag ycBOeHMeEM ydebHOro matepuana no y4ebHom ANCUUNIIMHE MOXET BbIMOJTHATLCS B
onbnuoTeke yHuBepcuteTa, ydebHbIX KabnHeTax, KOMMNbIOTEPHBIX Knaccax, a Takke B AOMAaLLHWX yCro-
Busax. CogepxxaHne camocToaTeNbHOM paboTel obyyatoulerocs onpegensetca y4eOHOM nporpaMmmon
ONCUMNANHBI, METOANYECKUMN MaTepuanamu, 3agaHnamun U ykasaHuamu npenogasatens. Bol moxeTte
AOMOJTHUTbL CMNCOK UCMOSIb30BaHHOM NUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMW, HE NpeacTaBNeHHbIMN
B CMMCKEe peKoOMeHOO0BaHHOW NuTepaTypsbl, U B AaNbHENLLEM UCMNONb30BaTb COOCTBEHHbIE NOATOTOBMEH-
Hble y4ebHble MaTepuarnbl NpY HAaNMCaHUN KyPCOBbIX M BbIMYCKHbIX KBaNM@UKaLNOHHbLIX paboT.

CamocTodatenbHasi pabota MOXeT OCyLeCTBNATbCS B ayAMTOPHOW U BHeayauTOpHOW chopmax.
CamocTtodatenbHasi paboTta B ayanTOpHOE BPEMS MOXET BKItOYaTh:

KOHCNeKTUpoBaHue (cocTaBneHue Te3ncoB) Nekuun;
paboTy co cnpaBOYHOM N METOANYECKOW NUTEpaTypou;
paboTy C HOpMaTUBHBIMW NPABOBbLIMU aKTaMMU;
yyacTue B onepaTtMBHOM (TEKyLLEM) OnNpoce No OTAENbHbIM TEMaM U3y4aemMon AUCUUNIINHDI,
yyacTue B TeCTMPOBaHUM U Op.
CamocTtodarenbHasa paboTta BO BHeayaUTOPHOE BPeMSI MOXKET COCTOATb U3:
NOBTOPEHME NEKUMOHHOIO MaTepuana;
N3yyeHnsa y4ebHON U Hay4yHOW NMTepaTyphl;
N3y4eHNs HOPMAaTMBHbIX NMPABOBbIX aKTOB (B T.4. B 9NEKTPOHHbLIX 6a3ax AaHHbIX);
BblAeneHne Hanbonee CrnoXHblx U NPoBnemMHbIX BONPOCOB NO M3y4yaeMon Teme, NonyYyeHne pasbsicHe-
HUM N pekoMeHZauun no AaHHbLIM BOMPOCaM C npenogaBaTensaMm kadenpbl Ha UX eXeHedeNbHbIX KOH-
cynbTayusx.
NpoBeAEHNE CAMOKOHTPOJIS NMYyTEM OTBETOB Ha BOMPOCHI TEKYLLErO KOHTPOMS 3HAHWNM, pelueHus npea-
CTaBNEeHHbIX B y4eOHO-MeTOAMYECKMX MaTepuanax kageapbl 3agay, TeCTOB, HanUcaHnsa pedepaTtoB No
OTAENbHBIM BOMpOCaM M3y4aeMon TEMbI.

Mpn NoAroToBKe K NPOMEXYTOYHOW aTTecTalmm LenecoobpasHo:

BHMMATENbHO M3Yy4MTb NepedeHb BOMPOCOB UM ONPenennTb, B KakKMX MCTOYHUKAX HaAXOOSTCHA CBedeHus,
HeobxoaMMble AN OTBETa Ha HUX;

BHMMAaTENbHO NPOYMTaTh PEKOMEHLOBAHHYIO NUTEPATYpY;

COCTaBUTb KpaTKMe KOHCMNEKTbl OTBETOB (NNaHbl OTBETOB).

15. MNepevyeHb OCHOBHOW U AOMOJNIHUTENBLHOW NUTepaTypbl, PECYPCOB MHTEPHET, HeobXo-
AUMBIX AN OCBOEHUS1 AUCLUMNIIUHbI

a) OCHOBHasA nuTepaTypa:

Ne n/n MNcToYHUK

1 CoBpeMeHHble TexHonornn obpaboTkn AaHHbIX AUCTaHLMOHHOro 3oHanpoBaHusa 3emnu / MNog pea. B.B.
EpemeeBa. — M.: ®DUUSMATIJINT, 2015. — 460 c.

2 UndpoBas obpaboTka aspokocmMudecknx usobpaxeHun [Tekct] / C.B. [opbaues, C.I'. EMenbsHOB,
0.C. XXpaHoB u gp. — Tomck: N3g-Bo Towm. yH-Ta, 2016. — 304 c.

3 KobepHuyeHko, B. I'. PaanoanekTpoHHble cUCTEMbl AUCTAaHLMOHHOIO 30HAUPOBaHMSA 3emnm : [y4eb. no-
cobue] / B. I'. KobepHuyeHko ; M-Bo obpasoBaHus n Hayku Poc. ®egepaumm, Ypan. dpegep. yH-T. — Eka-
TepuHbypr : M3g-Bo Ypan. yH-T1a, 2016. — 220 ¢




4 BacunbeB, KoHcTaHTUH KoHcTaHTMHOBMY. peacTaBneHne n obpaboTka CnyTHMKOBLIX MHOMO30HAasbHbIX
n3obpaxeHunn / K.K. Bacunees, B.E. [leMeHTbEB ; YNbAHOB. roc. T€XH. YH-T ; [Hay4. pea. K.K. Bacunbes]
— YnbaHoBck : YNl'TY, 2017 .— 251 c.
6) gononHUTEnbHaa nuTeparypa:
Ne n/n McTouHuMK
5 Puc, Y.I'. OcHoBbl AUCTaHLUMOHHOro 3oHaAnpoBaHusa / Y.I. Puc ; nep. ¢ aHrn. M.b. KaydpmaHa, A.A. Ky3sb-
muyeBon .— 2-e n3g. — M. : TexHocdepa, 2006 .— 335 c.
6 LloseHrepar, P.A. OuctaHumoHHOe 3oHaupoBaHune. Mogenn u metogbl obpaboTkm nsobpaxeHun :

[yuebHoe nocobue] / P.A. LoBeHrepar ; nep. ¢ aHrn. A.B. KuptownHa, A.N. JembsaHmkoBa .— M. : Tex-

Hocdepa, 2010 .— 556 c.

B) MH(DOPMALIMOHHbIE 3NIEKTPOHHO-06pa3oBaTerbHble pecypchl (oduULManbHble Pecypchbl UHTEPHET)*:

Ne n/n Pecypc
7 https://lwww.twirpx.com/files/earth _science/remote_sensing/
8 http://gis-lab.info/ga.html#rs

16. Mepe4yeHb y4eOHO-MeTOANYECKOro obecneyeHus Ansi CaMoCTOATeNIbHOM PaboThl

Ne n/n McTouHmnK
1 CunkuH, KoHcTaHTuH KOpbeBuY. [IUCTaHUMOHHOE 30HANPOBaHME 3eMN NPU 3KOSIOr0-reonorm4ecknx uc-
cnepoBaHusX . ydebHo-mMeTogudeckoe nocobue : ons GakanaBpoB, OOy4arOLUMXCA MO HamnpaBleHUHO
nogrotoBku "l"eonorma” no npodmnio "Skonornyeckas reonorma” / K. FO. CunkuH, A. A. BanansLymkos, A.
A. Kypblwes .— BopoHex : BopoHexcknin rocygapcTBeHHbIn yHuBepeuteT, 2017 .— 67 c.
2 [ncTtaHuMoHHOe 30HaOMpPOBaHMe 3emMnu Npu reocnormyeckmx nccrnenoBaHmsax : ydebHoe nocobue ans By-

30B : [OnA CTyd. OYHOM M 3ao04HOM hopm oBOyyeHus reorn. pak. BopoHeX. roc. yH-Ta Npu U3y4yeHun Kyp-
coB : "[uctaHumnoHHoe 3oHaupoBaHme 3emnn", "AspokocMm. uccneq. nutocdepsl”, "Aspokocm. meToapb!"
ansa HanpasneHusa 020300 - Meonorus] / BopoHex. roc. yH-T ; cocT.: A.W. Tpery6, O.B. XXaBopoHKkunH .—
Boponex : ML BI'Y, 2012 .— 46 c.

17. O6pa3oBaTenbHble TEXHONOMMKU, UCNONb3yeMble NMpPU peanu3auum y4ebHOW AUCLMNIUHDI,
BKNKOYasaA ANCTaHUUOHHblIe obpa3soBaTtenbHble TexHonorun (AOT, anekTpoHHOe obGy4yeHue (D0),
cMelaHHoe oby4eHue):

Ne nn MporpammHoe obecneyeHne
1 WinPro 8 RUS Upgrd OLP NL Acdmc
2 OfficeSTD 2013 RUS OLP NL Acdmc
3 [MporpammHas cuctema ans obHapyXeHUs TEKCTOBbIX 3aMMCTBOBAHUIN B y4eBHbIX 1 HayYHbIX paboTax

OnEKTPOHHbBIN Kypc nekumn «lFeonHgpopmalMoHHbIe CUCTEMBI B 3KoSlormdeckom reosnornm» Ha Obpaso-
BaTenbHOM nopTtane BlY.

Mporpamma peanuayeTcs ¢ NPUMEHEHNEM OUCTAHLMOHHBLIX TEXHOSOMNA.

[na npoBeneHus nabopaTopHbIXx paboT O6yaeT Mcnonb3oBaTbCsi CBOOOAHO pacnpocTpaHdemoe hoTo-
rpammeTpuyeckoe nporpaMmHoe obecnedeHne Oasis Montaj

18. MaTepuanbHO-TEXHNYECKOE obecneyeHne AUCLUNIINHDI:

Ne Ne HasaHwue Tun MaTtepuanbHo-TexHUYeckoe
ayau- Afdpec
nn TopUN ayantopum ayantopum obecneyeHne
1 112n r. BopoHex, ayoutopus MK HP ProDesk 400 G6 MT (1 wrt.); KOM-
YHuBepcuteTckas NeKUNOHHOro NnekT krnasmnatypa un mbiwb Defender Accent
nn.1, kopnyc 16 Tvna 965; MynsTUMeaninHbLIN npoekTop Sony VPL-
EX435 (1 wT.)



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

19. OueHouYHbIe cpeacTBa ANA NPOBeAEeHUSA TEKYLLeN U NPOMEXYTOYHOM aTTecTauum

HavnmeHoBaHue
Ne Komne- NuamnkaTtop(bl)
pasgena gucumnnu- OueHouHble cpeacTaa

n/n Hb (MofIynsi) TeHuusA(un) JOCTUXEHUS KOMMNEeTEeHLUn

1. MK-3.1 Mcnonb3yeT CcoOBpeMEeHHble MeToabl Pedbepat Ne 1
nonyyeHuns reonHopMaLMoHHbIX | KOHTponb 0CBOEHUs maTtepu-
OaHHbIX ans WHXXEHEPHO- | ana MOXeT OCYLLECTBNSATLCS B
rMAPOMETEOPONIONMMYECKNX U3bICKaHUN, | OUCTaAHUMOHHOW chopMe B CO-
WHXXEHEPHO-TMAPOMETEOPOIIONTMYECKMX OTBETCTBYIOLLEM KypCe Ha
MPOEKTUPOBaHUA U UHbIX HayyHo- | OB6pasoBaTenbHOM nopTane
NPOU3BOACTBEHHbIX 3aday B COOTBET- Bry
CTBUU C Npodpunem noaroToBKU

2. MK-3.2 Mcnonb3yeT COBpEMEHHbIE  MeToabl CobecenoBaHue Ne 1
0bpaboTku reonHgopmMaLmoHHbIX | KOHTpOMb OCBOEHUS Martepu-
OaHHbIX WHXXEHEPHO- | ana MOXET OCyLLEeCTBNATLCS B

rMOpPOMETEOPONOrMYECKUX M3bICKAHWUNM,
WHXXEHEPHO-TMOPOMETEOPOSIOMMYECKNX
POEKTUPOBAHUA U  MHbIX  Hay4Ho-
MPOM3BOACTBEHHbIX 334ay B COOTBET-

ONCTaHUNOHHOW ¢hopmMe B CO-

OTBETCTBYIOLLEM Kypce Ha
O6Gpa3soBaTensHOM  nopTarne
Bry

CTBUN C I'IpO(*)I/IﬂeM noaroToBkKn

KOHTPOSIb OCBOEHNA MaTepmana MOXeT OCYLLECTBIATLCA B ANCTaHLUMOHHON hopme
Ha ObpasoBaTtenpHoM nopTtane BI'Y

MpoMexyTouHas aTTecTauusi, opma KOHTPOSA — 3a4€T. MepeyeHb BONPOCOB K 3a4€Ty

20.

TunoBble OLEeHOYHbIE CpeaAcTBa U MeToAuYeCcKMe mMaTepuansbl, onpeagensiowme npo-

ueaypbl oueHnBaHusA

20.1. TeKyLMI KOHTPOSIb YCNEBaeMOCTHU

KoHTponb ycneBaemMocTV MNO AUCUUNIMHE OCYLLECTBNAETCA C MNOMOLLbIO Cneayrlmx OLEeHOYHbIX
CpeacTs.

10.
11.
12.
13.
. Mporpamma 133 gpyrux ctpaH.

PwpnrE

©No O

MepeyeHb TeMm pedepaToB:

O630p TEXHMYECKNX XapaKTEPUCTUK OMTUKOINEKTPOHHbIX KOCMUYECKUX annapaToB CBEPXBbICOKOrO
paspeLueHus (8o 1 m)

O630p TEXHNYECKUX XapaKTepUCTUK OMTUKOINEKTPOHHbIX KOCMUYECKMX anmnapaToB BbICOKOro pas-
peweHus (1-2,5 m).

O0630p TEXHUYECKUX XapaKTEePUCTMK OMTMKOINEKTPOHHbIX KOCMUYECKMX anmnapaTtoB CpeaHero pas-
peweruns (2,5-10 m).

O0630p TEXHUYECKMUX XapaKTEPUCTMK ONTUKOSNEKTPOHHbLIX KOCMUYECKMX annapaToB HU3KOro paspe-
weHunsa (Hwke 10 m).

O630p TEXHNYECKMX XapaKTEPUCTUK padapHbIX KOCMUYECKUX annapaToB CBEPXBbICOKOro paspelue-
Hus (8o 1 m).

O0630p TEXHUYECKMX XapPaKTEPUCTUK pafapHbIX KOCMWYECKMX annapaToB CPeaHero paspeLueHust
(2,5-10 m).

Mporpamma 033 Poccun.

Mporpamma 33 EC.

Mporpamma 433 CLUA.

Mporpamma 33 Knrtas.

Mporpamma O33 NHann.

Mporpamma 33 Benopyccuun n Kaszaxcrtana.

Mporpamma 33 N3paunns.

MNepe4yeHb TeM cobecenoBaHUN:
MoHATMe ANCTaHLMOHHOIO 30HOUPOBaHUA 3eMnu.
CnekTpanbHble AnanasoHbl.
XapakTepuCTUKN OTPaXKeHU B BUANMOM U MH(PaKpacHOM AnanasoHax.
XapaKTepuCTUKN OTpaKeHU nNpupoaHbiXx obpas3oBaHuin M 0O6BEKTOB TexHocdepbl
ananasoHe.
XapaKTepuCcTuKN n3ny4eHns npupoaHbix o6pasoBaHuii 1 06BEKTOB TeXHOCdEpHI.
CocTaB cucTembl.
OpbuTbl KOCMUYECKNX annapaToB ANCTAHLMOHHOIO 30HAMPOBaHUSA 3eMNU.
Paspeluatoian cnocobHOCTbL ChbEMKM.

B CBUY-




9. ®dopmupoBaHue N3o06paKeHuns.
10. lMonoca o630pa 1 NPOCTPaHCTBEHHOE pa3peLlEHMe.
11. XapaKTepuCTMKN ONTMKO-3NEKTPOHHBIX CUCTEM KOCMUYECKOro HabntoaeHus.

OnucaHne TexHornorum nposeaeHus

OueHka 3HaHWIN, YMEHMI U HABLIKOB, XapakTepusyrLwas aTanbl OPMMPOBAHUS KOMMNETEHUMIN B
paMKax U3y4yeHus AMCLUUNMNHBI OCYLLECTBNSETCSA B XOA4€E TEKYLLEN U MPOMEXYTOYHON aTTecTauui.

Tekywas aTrectaums NpoBoANTCA B COOTBETCTBMM C MNonoxeHMeM o TekyLlei atTectaumm obyya-
OLMXCS MO Nporpammam Bbicliero obpasoBaHnsi BopoHeckoro rocyaapcTeeHHoro yHuesepcuteTa. Te-
Kyllas aTTecTauus NpoBoAMTCSA B popMaXx: 8bINoSIHEHUE 1abopamopHbix pabom; mecmupogaHusi. Kpu-
TEPUU OLEHMBaHNS NPUBEAEHbI HUKE.

Tekywmii KOHTPOSb NpeAcTaBnsieT cobol NPOBEPKY YCBOEHMs1 y4ebHOro mMatepuana Teopetuye-
CKOTrO U NPaKTUYECKOro XapakTepa, perynsipHo OCYLLECTBMNAEMYIO Ha NPOTSHKEHUN ceMecTpa.

20.2. NMpomexyTo4yHasa aTrecTauus

lMpomexyToyHasa aTTecTauumsi N0 QUCUMMNIIMHE OCYLLECTBISAETCH C NMOMOLLBK Cneaytowmx OLeHou-
HbIX CPeaCTB.

Bonpochbl Kk 3a4éTy:
1. ToHATWe gUCTaHLMOHHOIO 30HANPOBAHUS 3eMIN.

2. CnekTpanbHble AManasoHbl.

3. XapakTepuCTUKM OTpaXeHUI B BUAMMOM U MH(PpaKpacHOM AManasoHax.

4. XapakTepuUCTUKM OTpaXeHurh npupoaHbiXx oOpasoBaHuMn Kn o06BbekToB TexHocdepbl B CBY-
ananasoHe.

5. XapakTepucTuku U3nyvyeHusi NpupoaHbIX 00pa3oBaHui 1 00 bEKTOB TEXHOCHEPSI.

6. CocTtaB cucTembl.

7. Opbutbl KOCMUYECKNX annapaToB ANCTAHLMOHHOIO 30HAMPOBaHNSA 3eMnu.

8. PaspeliaroLlas cnocoOHOCTb CbEMKN.

9. dopmupoBaHmne n3obpaxeHuns.

10. MNonoca 0630pa 1 NPOCTPaAHCTBEHHOE pa3speLUeHmne.
11. XapaKTepuCTMKN ONTUKO-INEKTPOHHBIX CUCTEM KOCMMUYECKOro HabnoaeHns.

Mpeanocbinkn K MOBLILWEHWIO AEeTanbHOCTU U UH(OPMATUBHOCTM CMYTHUKOBBLIX N306paXeHun.
KomnnekcnpoBaHue n3obpakeHui, NoslydeHHbIX B BUAMMOM, TEMNSIOBOM U pagnonokaunoHHOM auana-
30Hax cnektpa. MynbTucnekTpasnbHble CbEMKHN

20.3. ®oHpA oueHOYHbIX cpeacTB cchopMUPOBAHHOCTU KOMMNETEeHUUN (NnepeyeHb 3agaHun)

MK-3 CnocobeH ncnonb3oBaTe COBPEMEHHbBIE METOAbI NOSMyYeHNa U 0bpaboTkn reonHgpopmam-
OHHbIX AaHHbIX AN UHXEHEPHbIX U3bICKAHWU, 3KOJTOr0-reosyiormyeckoro NpOeKTUPOBaAHNS U MHBLIX Hayu-
HO-NPOW3BOACTBEHHLIX 3a4a4 B COOTBETCTBMM C NpodmnemMm NoaroToBKMy.

B1.B.09 ®yHaameHTanbHoe obecneyeHne 3agad ANCTaHUMOHHOIO 30HAMPOBaHMSA 3eMnu.

1) 3akpbITble 3agaHns (TECTOBbIE, CPEAHUIN YPOBEHb CIOXHOCTK):

3A0AHUE 1 . Kakon geumdpoBOYHbIN NPU3HAK NO3BONSIET OLEHUTb BbICOTY OO6beKTa Ha CMyTHU-

KOBOM CHUMKeE?

1) TeHb.

2) dopma.

3) MectononoxeHwue.

4) Paswmep.

3A0AHUE 2. Y10 HEe OTHOCUTCSA K YMCHy BUOOB 3MEKTPOMArHUTHOIO U3My4eHusi, UCNONb3yeMbIX B
A33?

1) HewnTpoHHOE M3ny4eHne

2) y-u3nyyeHue

3) PeHTreHoBcKoe nsnyyeHune

4)  Y®-nsnyyeHue

5) WK-nanyvenve

3A0AHUE 3. Kakomy LBeTy COOTBETCTBYET Ananas3oH ASiMH BosiH 590-625 HM?
1) OpaHxeBbln

2) Tonybon
3) 3enéHbln
4) XKéntbin

5) KpacHbli



SA0AHUE 4. Yto aenseTcs npamMbiM AeliMdpOBOYHBIM NPU3HAKOM 06beKTa Ha CyTHUKOBOM

CHUMKE?
1) BebicoTa
2) ®opma
3) Pasmep
4) LUpet
5) PwucyHok

3AOAHWNE 5. Kakon npsmown AelumdpoBOYHbIN MPU3HAK 06 beKTa Ha CNYTHUKOBOM CHUMKE SBNSAeT-
CH CaMbIM YCTOMYUBLIM?

1) PwucyHok
2) dopma
3) BwbicoTa
4) Pasmep
5) Uset

3A0AHUE 6. Kakon 6nok B cTpyktype N'MC gomxkeH 6biTb nocnegHum?

1) Tloagepikka NPUHATUS peLleHnia

2) BbiBOAg 1 pacnpocTpaHeHue

3) MopgennpoBaHue n aHanms

4) Co6op 1 BBOA OaHHbIX

SA0AHUE 7. YTo aBNseTCs OCHOBHbLIM NPEUMYLLIECTBOM PacTPOBLIX NpeAcTaBfeHnn reorpadu-
YeCcKUX AaHHbIX?

1) CosMmeLleHre NO3ULMOHHOW M coaepKaTernibHON MHpopmaLmm

2) Manbin 06BEM XpaHMMOWN MHOpMaLMK

3) Bbicokas ckopocTb 06paboTku

4) Lupokun BeiSop anroputTMoB aHanuaa

2) OTKpbITble 3aaHUs (TECTOBbIE, NOBbLILLIEHHbIN YPOBEHb CITOXHOCTN):

3AOAHUNE 1. PeyHasa genbTta Ha CNyTHUKOBOM M3006paXXeHNn xapakrepesyeTcs _ PUCYHKOM.
OTtBeT: BeepoobpasHbiM

3AOAHUNE 2. 3HadyeHne NDVI __ xapakTepHO Ans pacTUTerbHOCTU yCTON.

OTBeT: 0,7

SA0AHUE 3. LLnpurHa nonockl 3axBata MECTHOCTM MHCTpyMeHTamun Bcex KA cepum Landsat co-
CTaBnsAeT ___ KM.

OteerT: 180.

3) OTKpbITblE 3a4aHUSA (MUHN-KEWCHI, CPEOHNIN YPOBEHD CITOXXHOCTH):

3AOAHUE 1. Onpegenexne O33.

OtBeT: Nog OAUCTaAHUMOHHBIM 30HANPOBAHMEM MOHUMAETCHA HEKOHTaKTHOE udyveHme 3emnu (nna-
HeT, CNYTHUKOB), €€ NOBEPXHOCTM U Heap, OTAENbHbIX OOBLEKTOB M ABMEHUN NYTEM pernctpauum n aHa-
nm3a ux cobBCTBEHHOIO UMM OTPAXEHHOIO UMW 3MEKTPOMAarHUTHOro Manyyenus. Pernctpupyetcs nubo
eCTeCTBEHHOE Uu3nyyeHue, onpegenseMoe ecTeCTBEHHbIM OCBeLLleHWEeM 3eMHON noBepxHocTn CornH-
LeM, unu TensnoBoe — co6CTBEHHOE m3nydeHne 3emnu, NMMbOo UCKYCCTBEHHOE, KOTOPOE CO34aETCs Mpu
00ny4eHUn MECTHOCTU UCTOYHMKOM, PacnoSIOKEHHbIM Ha HOCUTENEe PerucTpupyroLero yctponctea. Pe-
rMCTpaUns MOXET BbIMNOMHATLCH C MOMOLLbI0 TEXHUYECKUX CPEACTB, YCTAaHOBMEHHbIX HA adpo- U KOCMU-
YecKkux neTaTenbHbIX annapaTax, a Takke Ha 3eMHOW noBepxHOCTU. M3o6pakeHne moxeT ObiTb Npea-
CTaBfIEHO B BUAE ABYMEPHOW aHanoroBoun 3anucu, Hanpumep, goTtorpadunyeckon, nnn LMdposon 3anu-
CV Ha MarHUTHbIX 3aNOMWUHAIOLWMNX YCTPOMCTBAX.

3A0AHUE 2. OnucaTtb dunamndeckyto ocHoBy NDVI, cnocob ero pacyérta n nHrepnpetaumm.

OtBeT: Pacuyét BeretaumoHHoro uHagekca 6asmpyercs Ha ABYX Hambonee CTabWIbHbBIX ydacTkax
CNeKTpanbHON KPMBOW OTpaXkeHusi pacteHun. B kpacHon obnactu cnektpa (0,6-0,7 MKM) NexXnt makcu-
MYM MOrMOLLEHNS COSTHEYHOM pagamaumm XJ1IopodunIoM BbICLLIMX COCYAMCTbLIX pacTeHWn, a B UHGpa-
kpacHomn obnactu (0,7-1,0 MkM) HaxoanTbcs 06nacTb MakCMMarnbHOMO OTPAXEHUS KNETOYHbIX CTPYKTYP
nucta. NDVI = (Red — NIR) / (Red + NIR). NHTepnpeTtaums: NDVI=0,7 — ryctas pacTMTENbHOCTb;
NDVI=0,5 — paspexeHHasa pactutenbHocTb; NDVI=0,2 — oTKpbITas no4sa; NDVI=0 — obnaka.
3A0AHUE 3 OnpeageneHne ONeKTPOHHOM CbEMKN.

OTBeT: ONeKTpoHHas CbEéMKa COCTOMT B perncrpaumm 60nbLoro gnanasoHa AfMH BOMK 3NeKTpo-
MarHuUTHbIX U3NTYYEHUIN OT HAHOMETPOB A0 METPOB B BMAe HedoTorpamyeckmx n3oobpaxxeHnn nnn gpy-
rmx BnaoB MHdopmMaumn. Hanbonbliee 3HavyeHne ONsi NPaKTUKN KapTorpadupoBaHnsa UMerT HedoTo-
rpacdomnyeckmne n3obpaxxeHus, Noflydaemble Npu ONTUYECKON, TEMMOBOW N pagapHON CbEMKE M3 KOCMOcCa.
NHdopmaunoHHble 1 reomeTpuyeckne cBoncTBa HedoTorpadmnyeckux n3obpaxeHnn yctynatot ¢oTo-



rpachmnsam, HO 3a npegenamMmum BUAMMOIO CBeTa OHU AaloT OOMNOMHUTENBHY NMHGOpMaLMIO, OTCYTCTBYO-
Lyto Ha doTorpadmsix. ATMM onpeaensdeTcsa 3Ha4YeHne 3NEeKTPOHHOM CLEMKM ANs Lenu Kaptorpadupo-
BaHWs.

OnuncaHne TeXHONOrMM NpoBeaeHns

OueHKa 3HaHUKM, YMEHUA M HABbIKOB, XapakTepuaylwas aTanbl GopMnpoBaHnsl KOMNETEHLMIA B
pamMKax n3yvyeHus ANCUMNIMHBLI OCYLLLECTBNAETCS B X04€e TEeKyLLen U NPOMEXYTOUYHOM aTTecTauun.

MpomexyToyHasa aTTecTaumsi NPOBOAUTCA B COOTBETCTBUM C [1ONOXKEHNEM O NPOMEXYTOYHON aT-
TecTaumm oby4varoLmxcsa no nporpaMmMmam BbicLlero obpasoBaHus.

TpeboBaHUSA K BbINOMHEHWIO 3aaHUN, LWKanbl U KPUTEPUN OLEeHNBaAHUS

lMpomexyToyHasa aTTecTaumsi, Kak NpaBuo, OCYLLECTBMNSETCA B KOHLE CEMECTPA U MOXET 3aBep-
WwaTbh M3y4YeHMe Kak OTOEeNbHOW OMCUMNNMHBI, Tak U e€ pasgena (pasgenos) /mogyna (mogynen). MNpo-
MEXYTOYHasi aTTecTaumsi nomoraeT oLueHNTb Gonee KpynHble COBOKYNMHOCTU 3HaHUN U YMEHWUN, B HEKO-
TOpPbIX criyYyasx — gaxke hopMmMpoBaHue onpenenéHHbIX NPodecCnoHanbHbiX KOMMETEHLNN.

NToroeas rocyaapcteBeHHas attectaumst (UFA) crniykuT ans NpoBeEpKU pesyrbTaToB 00yveHus B
Lenom. OTo CBOEro pofa «rocygapcTBeHHasa Npuémkay BblMYCKHMKA NPU y4acTUM BHELUHMX SKCNEPTOB, B
TOM umncne paboTtogaTenen. Jlnwb OHa NO3BONSET OLUEHUTb COBOKYMHOCTb NMPUOBPETEHHBLIX CTYAEHTOM
yHMBepcarbHbIX U NpodeccnoHarnbHbix komneTeHumn. MNoatomy UIMA paccmaTtpuBaeTcsa kak cnocob
KOMIMJIIEKCHOM OLEHKN KOMMNETEHLIUN.

KpI/ITepVII/I OUeHnBaHUA pe3ynbTaToB O6y‘-IeHI/19| npu TeKyLLl,eI7I n I'IpOMG)KyTOHHOVI arrecrauunm

YpoBeHb
KpuTepun oueHnBaHnsA KOMNeTeHumin CchopMMpPOBaAHHOCTH
KOMMeTeHUun

Lkana
OLIeHOK

O6yyvatoLmncsa B NonHOM Mepe BnageeT NoOHATUAHBLIM anna- [NoBblILWEHHbIN OTnNYHO
paTtoMm M TEOpPEeTUYECKMMW OCHOBAMW LUCLMMAMHLI, CMOCO- YPOBEHb
O6eH mnncTpupoBaTh OTBET MpuMepaMu U daktamu, crno- (3auTeHo)
coBGeH MpUMEHSITb TEOPETUYECKME 3HaHWUS ONS pelueHUus
npakTudecknx 3agay B obnactn N'MC B aKonornyeckom reo-
nornm

O6yyvatowmncs BnageeT NOHATUAHLIM annapaToMm n Teope- ba3soBhbIn Xopouuo
TMYECKMMN OCHOBaMMW AUCUUMNANHBI, CNOCOBEH WNNOCTPU- YypOBEHb
poBaTb OTBET NpUMepamun U pakTaMu, CNoCoOeH NPUMEHSATb (3auTeHO)
TeopeTu4eckne 3HaHUa ONs peLleHnss NpakTU4eckux 3agad
B obnactu MMC B 3KOMOrM4eckon reosiormm, HO NMpu 3TOM
JonyckaeT oTAeNnbHble OWMOKN Npu OTBETAX HA BOMPOCHI.

O6yyvatowmncs BrageeT, YacTUYHO, MOHATUAHBLIM annapa- MoporoBsbIii YpoBsneTBopuUtensHO
TOM N TEOPETUYECKMMWN OCHOBaMW AWUCUWMIUHBI, oparmMeH- YpOBEHb
TapHO crnocobeH WNMCTpUpoBaTL OTBET NpUMeEpamMn Wt (3auTeHO)
dakTamm, oparmeHTapHO CNOCOOEH NPUMEHSITL TeopeTuye-
CKMe 3HaHWsA OIS peLleHus NpakTU4eckux 3agad B obnactm
'MC B aKONOrM4eCckon reonornu.

Ob6yyarowmmncs AeMOHCTPUPYET OTPbIBOYHbIE, oparMeHTap- - HeynoBneTBopuTtensHoO
Hble 3HaHWsi B DGa30BbIX MOMOXEHUSIX N TEOPETUYECKUX OC-
HOBaxX AUCLMNNWHLI, AonyckaeT rpybble owubku B unnto- (He 3auteHo0)
CTPUPOBaHWUM Pe3yrnbTaToB M MPUMEHEHUN U3YYEHHbIX Me-
TO4OB Npwu pewennn 3agad M'MC B 3KONOrnMYeckom reonoruu.




