MMNMHOBPHAYKN POCCUA
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATE/NbLHOE YYPEXXAEHVE
BbICLUEFO OBPA30BAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmin kacegpomn
2e0aKoroauu u MOHumOPUHZWaiou{elj cpeobl
/.52 Kyponan C.A.

(rodnucek, pacwugpposxa nodnucu

21.06.2021r.

PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B1.B.16 [uctaHUMOHHbIE MeTOAbI KOHTPOSA OKpYXatloLen cpeabl

Kod u HaumeHoBaHuUe OUCL{UI'U'IUHbI 8 coomeemcmeuu ¢ Y4ebHbIM rinaHoM
1. Kog 1 HaumeHoBaH1e HanpaBreHUs NOAroTOBKM:
05.03.06 — Jkonorna n NpupoaononbL30BaHNe
2. Mpodunb noaroToBKKU: [€03KOMOrNs
3. KBanudumkauma BbinyckHuka: 6akanasp
4. dopma oby4yeHMA: O4YHas

5. Kacbegpa, oTBeualwas 3a peanusaumio AUCUUNNUHLI: Kadeapa reo3Konorum u
MOHUTOPVHIa OKpYXXatoLLiel cpeabl

6. CoctaButenb nporpammbl: CapbliieB OmuTtpun Bnagumumposud, ctapumi npeno-
AaBaTtesib Kaeapbl re03KONorMm 1 MOHUTOPUHIA OKpYXXatloLen cpeapbl

7. PekomeHpoBaHa: [poTtokon o pekomeHgauuun: HMC d-Ta reorpacdumn, reoakonornm
n Typmama ot 17.06.2021 r. Ne10

8. YuebHbIn roa: 2024/2025 CemecTp: 7



9. Llenu 1 3apayv y4e6HON ANCLUUNIIUHDBI:

Llensamun ocBoeHus y4ebHOM ANCLMNNNHBI SBASIOTCA:

- OBfageHne TeopeTU4ecKMMU 3HaHWsSMKU B obnactu OMCTaHUMOHHOIO 30HAMPOBAHUS
3emnu (O33);

- NpruobpeTeHre NpPaKkTUYeCKNX HaBbIKOB Mcnonb3oBaHusa 33 Ang MOHMTOpPUHra OKpy-
Xarowen cpefbl, a Takke B pelleHun psga kaptorpadmyeckmx, SKONorm4ecknx n KagacTpoBbiX
3agav;

- oBriageHve CoBpeMeHHbIMK crnocobamm nonyyeHus, aewmngpupoBaHma u aHanmsa gu-
CT@HLUMOHHbIX Y HAa3eMHbIX MPOCTPaHCTBEHHbIX AaHHbIX.

3agayun y4ebHOM OAUCUMNNUHBI — Ha NpUMepe BbINOMHEHUS KOHKPETHbIX MccrenoBa-
TENbCKUX NPOEKTOB 3KONOrM4YeCcKoro kKaptorpavpoBaHus:

e 06yunTb npuHuMnam nogbopa u crnocobam nonyvyeHuss AaHHbIX 33 Ha MHTepecyoLLyo
TEpPPUTOPUIO;

e 00y4nTb OCHOBaM PYy4HOrO ¥ MaLLUMHHOMO AewngpmpoBaHmus oTOBpaHHbIX OAaHHbIX;

e 00yunTb anroputTmMam aHanuTuyeckom obpaboTkm aaHHbIX 33 N 06bSACHEHNIO CMbLICIOBOW
Harpysku pesynbTaTtoB Takon 06paboTku;

e 00yunTb CpeacTBaM NPOCTPAHCTBEHHOrO M reocTaTUCTUYECKOro aHanm3a AaHHbIX, CMoCco-
6aM 0hOPMIIEHNSA UTOTOBbLIX MHTEPAKTUBHBLIX N BYMaXHbIX KapT.

10. MecTo y4ye6HOM ancumnnuHbl B cTpyktype OOI: aucumnnuHa oTHocuTeA Kk Bapua-
TMBHOW YacTu y4ebHOoro nnaHa no HanpaesneHuto 6akanaspmarta 05.03.06 — Okonormsa n npupo-
pornornb3oBaHue (b1).

BXxoaHbIMW 3HaHMAMW ABRAOTCS 3HAHWS OCHOB reogesvun u Tonorpaduu, kapTorpadum, H-
dopmaTrkm n reorpadmyecknx MHGPOOPMaLNOHHBLIX CUCTEM.

[aHHasa aucumnnmHa sBnseTcsa npeawecTByowen Ans ANCUNNANH «KONOMMYECKUN MOHUTO-
PUHM» N «YNpaBrneHne oxpaHown oKpyxKatoLen cpeabl».

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUCLUUNMUHE (3HAHUSA, YMeHwus,
HaBblK1), COOTHECEHHbIEe C NMNaHUpPyeMbIMU pe3ynbTaTamMu OCBOEHUs1 o6pa3oBa-
TeNbHOM NporpaMmbi (KOMMNETeHUUAMM) U UHAUKATOPAMM UX AOCTUKEHUR:

Kon HasaHue Kon WHgukaTop MnaHvpyemble pesynbtaTtbl 0byveHus
KOMNeTeHuum
MK-3 | CnocobeH npo- | MK-3.5 | MNposoanT KOM- | 3HaTb: (U3NYECKUE OCHOBbI MOMyYeHUst
BOAWUTb  OLEHKY nnekc paboT Mo | a9pPOKOCMUYECKUX CHUMKOB B pasHbIX Auana-
BO3[enCTBMA Ha Tonorpaco- 30Hax cnekTpa, HasBaHusa crnyTHMkoB 33 u
OKpyXaroLyto FEOACUIECKOMY W | yapakTepuCTUKM MX CEHCOPOB, WHOpMaLW-
cpely v skonorn- kapTorpacuye- OHHblE XapaKTepucTukn gaHHbix 033, anro-
Yeckyl  aKcnep- ckomy obecneyve-
puUTMbl 06paboTKM M aHanu3a AaHHbIX 033,
TM3y Ha OCHOBE HUIO  UHXEHEPHO-
NCNONL30BAHNS 5KONOFAYECKMX Has3BaHUA W pyHKUMOHAN OCHOBHbIX MNpO-
COBPEMEHHBIX U3bICKAHWIT 1 9Ko- | TPAMMHBIX KOMMIIEKCOB ANs paboTbl ¢ [133;
3KOS0ro- Iorm4yeckomn 3KC- YmeTb: npon3BoanTb NOUCK U Nony4vyeHne Ha
FEOXMMUYECKMX, nepTusbl VHTepecytoLLylo TeppUTOpUIO AaHHbIX [133 ¢
KapTorpado- 3a[jaHHbIMU XapaKTePUCTUKAMN U C y4ETOM
reofe3nyecknx u MX MPOCTPAHCTBEHHOIO, BPEMEHHOTO, CMeK-
ANCTaHUMNOHHbIX TpasnbHOro U pagMoMeTpu4eckoro paspeLue-
MEeTOoA0B KOH- HWUI; NPOU3BOAMTL PaAMOMETPUYECKYID Ka-
Tponsi — NpupoAa- NMOpoBKY M aTMOCKEPHYID KOppPEeKUUo or-
HbIX pecypcos, a
TUYeCcKkMX AaHHbIX 133, BbINONHATE aHanu3
Takke npu 06-
paLLEHUN C OTXO- CMEeKTPO30HaIbHbIX CHUIMKOB METO4aMU LiBe-
namm TOCVMHTE3UPOBaHUA, WHOEKCauun u Kraccu-
dukaumm LUNpoBbIX N30OpaxkeHUn, a Takke
npon3BoaUTL MOPOMETPUYECKUA  aHanu3




penbeda no AaHHbIM pagapHON CbEMKM.
BnapeTb: OCHOBHbIMM MeTogamu paboTbl B
reonHopMaLMOHHOM NporpaMmMHOM obec-
nedyeHnMn pna BbINOJIHEHUA npeaBapuTenb-
Hol oOpaboTku, aHanmM3a 1 kapTorpaduye-
CKOW BM3yanusauun pes3ynbTaToB AUCTaHLU-
OHHOrO 30HAMPOBaHNSA 3emMnu.

MK-5

CnocobeH pea-
nn3oBbiBaTb CU-
CTeMbl U MeToAbl
9KOJTOTMYECKOro
MOHWUTOPUHra,
nporHo3upoBsa-
HUS  COCTOSIHUS
OKpYy>KatoLLemn
cpenpl

MK-5.1

BbinonHsetr  akc-
nepTHo-
aHanuTu4eckue

pasgensl pabot B
npoLecce OLEHKK
BO3JENCTBUS  Ha
OKpY>KaloLLYHO
cpeay, akornoruye-
CKOM  3KCMepTu3bl
W ayguTa Ha OCHO-
Be nabopaTopHo-
WHCTPYMEHTarb-
HbIX WM AUCTaHUMU-
OHHbIX  MeToOoB
KOHTpOns oKpY-
XaroLlen cpeabl.

3HaTb: 0COBEHHOCTM  a3POKOCMMUYECKNX
CHMMKOB, UX MH(POPMaLMNOHHbIE CBOWCTBA U
crnocobbl NMpMMEHEeHWs AN 3agad dKonoru-
YECKOro MOHUTOPUHIa OKpYXatoLLen cpeabl;
YmeTb: o06pabaTbiBaTb M aHanuM3MpoBaTb
NPOCTPaHCTBEHHbIE AaHHble B [MC-nakeTax,
B 4aCTHOCTM nony4yatb HeOOXOAUMYHK WH-
dopmMaumnio 0 COCTOAHMM aTmocdepsbl, Mo-
BEPXHOCTHbIX BOA, MOYB, PacTUTENbLHOCTU U
HaceneHHbIX MecT no AaHHbIM [133;
BnapeTb: OCHOBHbIMM METOAUKAMM aHanM3a
N MHTEpNpeTaunn OUCTAHLMOHHBLIX MaTepu-
anoB Ansi Lenen KOHTPOMs OKpYXatoLlen
cpeabl.

12. O6bemM gncuunnuHbl B 3a4eTHbIX eguHuuax/yac. — 4 / 144,

CDopma npome)KyTquoﬁ aTTecTauumm — 3a4€eT C OLIEHKOMN.

13. TpyaoemkocTb N0 BuUAam y4ebHom paboTbl

TpygoemkocTb (Yachbl)
Bug yuebHol paboTbl Bcero o cemectpam
7 cemecTp
AyanTopHbIE 3aHATUSA 64 64
B TOM YuncCre: nekumnmn 32 32
npakTunyeckmne - -
nabopartopHble 32 32
CamocTosiTensHas paborta 80 80
3a4eT C OLleHKoMn - -
WNToro: 144 144

13.1 CopepxaHne gUCLUMNIINHbI

Ne Peanusa-
n/n umsa pasge-
na gucuu-
HanmeHoBaHwue pasgena auc- NIMVHBLI C
CopaepxaHue pasgena AUCUUNIUHGI
LMNAUHBI NOMOLLLbHO
OHnamH-
Kypca,
QYMK*
1. NNekuunn
McTopus pasBuTuS AUCTAHUWOHHbBIX METOO0B MUC- -
BBe/jeHue B a3pOKOCMUECKYE crnefoBaHus okpyXatowen cpedbl. JuctaHumoHHoe
1.1 3oHgunpoBaHue 3emnu (033): dumsmyeckne OCHOBBI,

MeTobl UCCrieaoBaHus.

0COBEHHOCTM U XapaKTEPUCTUKN CEHCOPOB U AaH-
Hbix [133. Cxema ocywectenenuns [133.
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MpocTpaHCTBEHHbIE AaHHbIE:!
obLme NoHATUSI, CTPYKTYpa,

Mopenu xpaHeHusi 1 OTpaXXeHWsi AaHHbIX, pacTpo-
Bbl€ N BEKTOPHbIE AaHHbIE, UX CTPYKTYypa, hopma-
Tbl, 0CO6EeHHOCTU. [POCTPaHCTBEHHbIE AaHHbIE

1.2 Ha3eMHbIX HabNOAEHUA N CbEMOK, AaHHble Au-
dopmaTthbl, 0630p OTKPbITHIX
peCypCoB CTaHUMOHHOIO 30HAMpOBaHus. Pecypchbl n npoTo-
’ Konbl MonyYeHus gaHHbIx. MeTagaHHble 1 npeaBa-
putensHas obpaboTka reogaHHbIX.
CnekTp aneKTpoMarHUTHOro U3nNyyYeHunsi, BUOUMbIN -
AvanasoH crnekTpa, MHpakpacHbli u paguoguana-
13 Hanuble 033, X UCTOYHUKM U | 30H, KocMu4deckmne annapatbl 033 1 xapaktepuctu-
' WH(pOPMaLIMOHHbIE CBOWCTBA. KN NX ceHcopoB, cobupaemble nmn aaHHble 33
(AVHRR, MODIS, Landsat, Aster, SPOT, Sentinel
v ap.)
CneuunannanpoBaHHble reonHdopmaLOHHbIE cpe- -
abl 06paboTkn aaHHbix 33 (ERDAS, ENVI v ap.).
ATMocdepHas, paguomeTpuyeckas n reometpude-
ckas koppekumsa ganHbix [33. BeluncneHne Bere-
O6paboTka 1 aHanM3 gaHHbIX ppekUn A A
TaLMOHHbIX, MOYBEHHbIX U BOOHbLIX MHOEKCOB MO
33 B Lensax KOHTpons U Mo-
1.4 . MYyIbTUCNEKTpanbHbIM AaHHbIM. MeToabl u anro-
HUTOPVHIa OKpY>KaloLLLen cpe- N
b PUTMbI KnaccnduKkaLmin MHOroKkaHamnbHbIX CMYTHU-
' KOBbIX CHUMKOB 1 aHanm3a MynbTUBPEMEHHbIX
KOMMO3WUTHbIX n3obpaxeHun. ObpaboTka pagapHbIX
OaHHbIX 1 MOPOMETPUYECKMIA aHaNn3 Mg pPOoBbIX
mogenen penbeda
. JlabopaTtopHblie paboThl
21 PaboTta ¢ noptanom EarthExplorer reonoruyeckom -
' cnyx6el CLUA.
JaHHble 133, X UCTOYHUKN U
. Pabota c lNMopTanom oTKpbITbIX AaHHbIX 033 Poc- -
WH(pOPMaLIMOHHbIE CBOWCTBA. .
2.2 Kocmoca u reocepsuicom BEIA-Science NHcTuTyTa
KocMmn4eckmnx nccriegosaHun PAH.
23 O6paboTka 1 aHanM3 gaHHbIX MopdomeTpuryeckmin aHanua LmdpoBon Mogenmu -
' [33 B uensx KOHTpons u Mo- penbega SRTM.
HUTOPUWHra oKpyXatoLlen cpe- -
bl: aHann3 U1 MOHUTOPWHT Nn- .
2.4 A o P AHanus pagapHbix gaHHbIX Sentinel-1
TOreHHOW OCHOBBI NaHAwad-
TOB.
25 Pac4yeT BeretaumMoHHbIX MHOEKCOB MO AaHHbIM -
' MODIS, Landsat, Sentinel-2.
MOHUTOPUHF COCTOSAHWUSA PaCTUTENBHOCTU 38 MHO- -
56 | OBpaboTka u aHanua AanHblx | FONIETHUN NEPUOA AN EBponeickon Yactu Poccum
' 133 B uensax KoHTpons n Mo- (no paHHbIM MODIS) 1 anst BopoHexxa (no AaHHbIM
HUTOPWHra oKpyXaroLLen cpe- Landsat).
AObl: MynbTUCMNEKTparbHbIe Knaccudumkauma mynbTUCHeKTpanbHbIX KOCMUYe- -
2.7 | KOCMUYECKNE CHUMKMN. CKMX CHUMKOB Sentinel-2, Landsat-5/7/8 gna co-
3[aHu1sA KapT SKOCUCTEM U 3EMIIEMNONIb30BAHNS.
28 KoHTponb TennoBoro 3arpsasHeHus yp6aHnsmpo- -

BaHHbIX TEPPUTOPUIA MO AaHHbIM Landsat-5/7/8.

13.2 Tembl (pasgenbl) AUCUUNIINHBI U BUAbI 3aHATUN

Bugbl 3aHaTMiA (4acoB)

Ne
Ay HanmeHoBaHwue Tembl (pasge- Moaktu CamocTtos-
N na) oUCUMMIMHbI Jlekumu qzcme JlaBopaTopHble | TenbHas Bcero
pabota
BBeneHue B aspokocMuyeckmne
1 P 8 . 8 20 36
MeTOAbl UCCrieqoBaHUS.




MpocTpaHCTBEHHbIE AaHHbIE:
obuwwe no , C a,

LLME NOHATUS, CTPYKTYP 8 ] 8 20 36
dopmaTbl, 0B30p OTKPbIThIX
pecypcoB.

[aHHble 033, nX UCTOYHUKN 1
MHOPMaLIMOHHbIE CBONCTBA.

O6paboTka n aHanM3 gaHHbIX
4 | 33 B uensix KOHTPOns U MOHK- 8 - 8 20 36
TOPWHIa OKpyKatoLLen cpeapl.

Wtoro: 32 - 32 80 144

14. MeToauueckue ykasaHusi Ansi o6y4aroLWwmxca No 0CBOEHUIO AUCLIMMNIIUHDI

Heobxoamma perynsipHaa paboTa C TEKCTOM KOHCMEKTOB MeKUMW ANS MOHUMaHUA w1
OCBOEHMSI Matepuarna npeaLwecTByowen n nocneayrowen nekunn. Mo ykasaHuio npenogasa-
Tensi He06X0AMMO PEryNApPHO BbINOMHATL JOMAaLUHWE 33434, BbINONHATb KOHTPOSbHbIE TECTHI,
npakTU4eckne n camocTosTernbHble paboTbl.

Mpn NOAroTOBKE K NPOMEXYTOYHOM aTTecTaumm CTYAEHTbl U3yyatoT U KOHCMEKTUPYIOT pe-
KOMeHAyeMmytlo npenogasartenem y4ebHyo nutepaTypy no temam nabopaTtopHbIX 3aHATUI, ca-
MOCTOSATENBHO OCBaMBAalOT NOHATUNHLIW annapar.

MeToaunyeckne pekomeHgaumm No opraHu3aumm CamoCTOATENbHOW paboTbl CTYAEHTOB

BKITHO4AOT:

o MCMONb30BaHUE 3MEKTPOHHbIX Y4eOHUKOB 1 PECYPCOB MHTEPHET;

o mMeToaMYeckne pas3paboTky C MpuMepaMu pelleHust TUMOBbIX 3adad B cdepe
reouHopMaTMKM U AUCTAaHLNOHHOIO 30HAMPOBAHUS;

. MCMONb30BaHNE JMLEH3NOHHOIO NPOrpaMMHOro obecrnedeHns Ons nosryyYeHus

HaBblkoB paboTbl ¢ TUC.

15. NepeyeHb OCHOBHOW U OOMNOJSIHUTENbLHOW NUTepaTypbl, PECYPCOB UHTEPHET,
Heo6X0AMMbIX ANl OCBOEHUA AUCLUNIIUHbI

a) OCHOBHasi nuTepaTtypa:

Ne n/n MCTOYHWMK
BnuHosckaa A. O. BeegeHne B reonH(OpPMaUNOHHbIE CUCTEMBI: y4ebHoe nocobue /
1 A.1O. bnnHosckag, [.C. 3apos .— 2-e usg. — Mocksa: ®opym: UHOPA-M, 2018 .—
110 c.
JInmoHoB A. H. doTorpammeTpms n gUCTaHUMOHHOE 30HAMPOBaHME: y4ebHNK ans By30B
2 / A.H. INlumoHos, J1.H. MNaBpunoea; Noc. yH-T no 3emneyctporctsy.— Mockea: Akagemu-
yeckun npoekt, 2016 .— 295 c.

0) gononHuTenbHasa nuTepaTypa:

Ne n/n NCTOYHMK

YaHgpa A.M. OuctaHumoHHOe 30HAnpoBaHKeE 1 reorpadmyeckue MHPoOpMaLMOHHbIE

3 cuctembl / A.M. Yangpa, C.K. Now; nep. ¢ aHrn. A.B. KuptowmrHa.— M.: TexHocdepa,
2008 .— 307 c.

Puc ¥Y.I". OcHoBbl agncTaHumoHHoro 3oHamposanus / Y. Puc; nep. ¢ aHrn. M.B. Kayd-
mMaHa, A.A. KysbmunyeBon .— 2-e nsg. — M.: TexHocdepa, 2006 .— 335 c.
"eoMHOpMaLMOHHbIE cUCTEMbI : y4ebHO-meToanyeckoe nocobue ons Bysos / Bopo-
HexX. roc.yH-T; cocT. C.[0. becnanos; Hay4. pea. C.A. Kyponan.— Boponex: JIOIM BIY,
5 2006-.4. 1: MNogrotoBka MU NCNOMb30OBAHNE PaCTPOBLIX KapTorpaduyeckmx nsobpaxe-
HUN.—2006.—31c.—
&lt;URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07018.pdf&gt;.
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MpakTkyMm No reoMHopmMaumoHHbIM TexHornornam. QGIS B akonormum 1 npupoaononb-
30BaHuK : ydebHO-meTogMyeckoe nocobue : [ansa ctyn. 6akanaBpmuata n MarucTpaHToB
dak. reorpacdun, reodkonornm u Typmsma, ana HanpasneHuin: 05.03.06 - Skonorna u
npupogonosnbs3oBaHue, 05.04.06 -Okonorua 1 npupogonons3osaHue]. Y. 1 / O.B. Ca-
pblueB ; BopoHex. roc. yH-T .— BopoHex : Wsgatenbckun gom BIY, 2016 .— 28 c.-
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-188.pdf>

B) MH(POPMAaLMOHHbIE 311eKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl UH-

TepHeT)™
Ne n/n Pecypc
7 OnEKTPOHHBbIN KypC NO AMCUUNIIMHE Ha nopTane «AMeKTPOHHbIN yHuBepcuTeT BIY» —

Pexum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=9785

8

OneKTpoHHO-OMOIMOTeYHast cucreMa "YHuBepcuterckas —OubOmmorexka  online",

http://biblioclub.ru/

16. NepeyeHb yyeOHO-MeTOAMUYECKOrO obecneyeHUsi ANsl CaMOCTOATENbLHOWU pa-

60ThI

Ne
n/n

NcTo4uHMK

"eonHdopmaunoHHbIe cucTeMbI | y4ebHO-MeTogndeckoe nocobme ans By3oB / Bopo-
Hex. roc.yH-T; cocT. C.[0. becnanos; HayJ. pea. C.A. Kyponan.— BopoHex: JIOIN BI'Y,
2006-.4. 1: MNogroToBka 1 MCNONb30BaHME PACTPOBbLIX KapTorpadnyecknx nodpaxe-
HWMIN.—2006.—31 c. -
&lt;URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07018.pdf&gt;.

MpakTkyM No reoMHopmMaumnoHHbIM TexHornornam. QGIS B akonormm 1 npupoaononb-
30BaHuM : y4ebHo-meToanyeckoe nocobue : [Ans ctyg. bakanaepuaTta U MarucTpaHToB
dak. reorpacdumn, reoskonornm u Typmuama, ans HanpaeneHuin: 05.03.06 - Okonorus u
npupogononb3oBaHue, 05.04.06 -Okonorna 1 npupogonons3osanue]. Y. 1 / O.B. Ca-
pblyeB ; BopoHex. roc. yH-T.— BopoHex : Wsgatenbckuii gom BIY, 2016 .— 28 c.-
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-188.pdf>

OcHoBebl reonHdopmaTukn: B 2 kH. KH. 2: Y4yebHoe nocobue ans ctya. Bysos / E.I. Ka-
npasnos, A.B. Kowwkapes, B.C. TukyHoB ngp.; lNopg pea. B.C. TukyHoBa. — MisgaTenbckun
ueHTp «Akagemus», 2004. — 352 c.

TpudoHosa T. A. NeonHpOpMaLNMOHHBLIE CUCTEMbI U ANCTAHLMOHHOE 30HAMPOBAHNE B
3KONOrMYeCKnX nccregoBaHusax : yuebHoe nocobue ons cTyd. By3oB, 00y4. no aKon.
cneumanbHoctam / T.A. TpudoHoBa, H.B. MuuweHko, A.H. KpacHowiekos.— M. : Akaa.
MpoekT, 2005 .— 348 c.

Nypbe U.K., Kocukos A.I'. Teopusa n npaktuka undgposon o6paboTtkn nsobpaxeHun //
AduncTaHumoHHoe 30HAMpOBaHWE 1 reorpaduyeckne NHPOPMaLMOHHbIE cUcTeMbI. — M.:
Hay4yHbin mup, 2003. — 220 c.

NabytuHa U.A. dewmndprpoBaHme asapoKOCMUYECKMX CHUMKOB : y4ebHoe nocobue ans
CTyA. By30B, 0by4. no cneuunansHoctn "lNeorpadpums” / U.A. JTabytnHa .— M. : AcnekT
Mpecc, 2004 .— 183 c.

NabytuHa U.A. dewmndprpoBaHne asapoKOCMUYECKNX CHUMKOB: y4ebHoe nocobure ans
CTyA. By30B, 06y4. no cneumansHoctu "Meorpadpus” / U.A. NlabytnHa.— M. : Acnekt

Mpecc, 2004 .— 183 c.

17. Obpa3oBaTenbHble TEXHONOINMU, UCNONb3yeMble ANs peanu3auum y4yeOHOWM
OUCLUMNIUHBLI, BKNOYasas AUCTaHUMOHHbIe obpasoBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

Mporpammuble nakeTbl QGIS, GRASS, SAGA, MS Office ana noarotToBkM 3NEKTPOHHbIX

KapT, NpoBeAeHNs1 pacYeTOB, NPOCTPAHCTBEHHOIO N CTaTUCTUYECKOrO aHanm3a aKkoreogaHHbIX
Ha nabopaTopHbIX 3aHATKSAX, a TakKe NOAroTOBKM MyrbTUMeAMa-Npe3eHTaumi ons nekunoH-
HbIX, TaGopPaTOPHbIX 3aHATUI N CAMOCTOSATENbHON PaboTbl CTYAEHTOB.
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Mporpamma Kypca peanuayeTtca ¢ NpUMeHEHMEM AUCTaHUMOHHbIX TEXHOMOIMI Ha nnat-
dopme «ObpasoBaTenbHbIN NopTan «ONEKTPOHHbIN yHuBepcuteT BIY». Pexum goctyna: no
nognucke. — https://edu.vsu.ru/course/view.php?id=9785.

18. MaTepumanbHO-TeEXHUYECKOe obecneyeHne AUCLUNIUHDI:

KomnnekTt komnbtoTepoB ¢ MoHuTopamm "Intel Celeron" — nuueHanoHHoe M0O: OfficeSTD
2013 RUS OLP NL Acdmc, nnottep A4, npuHTep nasepHbin HP, npuHTep ctpynHbin HP, cka-
Hep nnaHweTHbI Epson, nuueHsnoHHoe MO: "Maplnfo"; GPS-npuemHnkn GIS knacca, ctepeo-
CKOMbl, MAaHUMETPbI, KYpPBUMETPbI, YePTEXHbIE UHCTPYMEHTbI, MynbTumeauna-npoektop Acer,
nnotrep A4, npuHTep nasepHoin HP, npuHTep cTpynHbin HP, ckaHep nnaHweTHbIn Epson,
nuueHaunoHHoe N0 Win 7, "Maplnfo"; GPS-npuemHukn GIS knacca, ctepeockonbl, KypBUMETPbI,
YepTeXHble MHCTPYMEHTbI U TOMO-KapThbl.

19. OueHou4HbIe cpeAcTBa ANsi NPOoBeAEeHUA TEKYLLEN U MPOMEXYTOYHOMN aTTecTa-
umn

MopsifoK OLEHKM 0CBOEHMS obyvatowmmmncs y4ebHoro matepmana onpegensieT-
CS coAepXKaHMeM crieayoLmx pasaenos AMCLUUMNIIMHDI

MngukaTtop
Ne | HammeHoBaHue pas- Komne-
OOCTUXEHUS OueHouHble cpeacTBa
n/n aena aucumninHel TeHUus
KOMMeTeHumm
BeeneHve B aspokoc- VCTHBIN
1 | Muyeckue meTodbl Mc- MK-3 MK-3.5
crnefoBaHus. onpoc
MpocTpaHCTBEHHbIE MK-3 MK-3.5
AaHHbIE: OBLUME MOHS- NaGopaTopHble paboTsl,
2 | Tus, cTpykTypa, dhopma-
TecTt
Tbl, 0630pP OTKPLITbIX
pecypcos.
a3 MK-5 MK-5.1
HarHbie 133, x cTOM- NaGopaTopHble paboTbl,
3 | HMKM U MHOPMALIMOH- « 6
Hble CBOMCTRA. OHTpOnbHast paboTa,
Tect
O6paboTka 1 aHanua MK-5 MK-5.1
4 naHHbIX 33 B uensax TecT
KOHTPOSIAA U MOHUTOPWH-
ra okpyxatowiemn cpegbi.
IMpomexyToyHas aTTectaums opMa KOHTPOns — 3a4eT C OLLEHKON

20. TunoBble OLEHO4YHbIEe CpeaAcTBa U MeToAUYeCKUe mMaTepuanbl, onpegensito-
wue npouenypbl oueHMBaHUA

20.1. TeKywWwuin KOHTPOSIb ycneBaeMocCTH

KoHTponb ycneBaemocTu MO AMCUMMINMHE OCYLLECTBMSETCS C MOMOLLBID CreayHLmx
OLEHOYHbIX CPEACTB:
- TabopamopHbIx pabom, ebINO/IHsIeMbIX 110 MeMamuke:

OT160op u 3arpyska AaHHbIX [133 no 3agaHHbIM NapaMeTpaM Ha UHTEPECYHOLLYI0 TEPPUTOPULO

MopdomeTprnyeckmin aHanua penbeda no gaHHbIM pagapHoKn Tonorpaduyeckon cbemkn SRTM

PapnomeTpuyeckasi kannbpoBka 1 aTMocdepHast KOPPEKLMS CNEKTPO30HabHBIX KOCMUYECKMX CHUMKOB

CosfgaHue LUBEeTOCMHTE3NPOBAHHbBIX KOMMO3UTHbLIX N306paxeHuni Nno AaHHbIM Landsat n Sentinel-2

PacueT nHaekcHbIx n3obpaxkeHut no aaHHbIM 33 Ha npumepe BereTaunoHHoro nHaekca NDVI

KJ'IaCCM(*)I/IKaLI,MFl N ceMaHTn4yeckada cermeHtauma KoOCMMU4YeCknx CHMMKOB MeToaaMn MaLUMHHOIo o6yqe-




| Hust
Kputepun oueHuBaHums:

3auTeHo OOyJaroIIMICs BBIMOIHUI JIA0OPATOPHYIO padboTy, cuenan 0000IeHNs U BBIBOBI, 3a-
[IMTHII €€ PE3YJbTAThI ITyTEM OTBETA Ha JOMOJHUTEIBHBIE BOIPOCHI MPENO1aBaTENs.

He 3auTeH0 OOyJaromuiics He BBIMOJHUI WJIM YaCTUYHO BHITIOTHWII Ja00paTOPHYIO paboTy, UITN
HE 3aIUTHII €€ PE3YJIbTaThl, HE OTBETUB Ha JIOMOJIHUTEIBHBIC BOIPOCHI MPETOAaBaTEIS.

- mecmosbix 3adaHul (npumep):

KoHmponbHbili mecm o Kypcy "[JucmaHyuoHHble MemoObl KOHMPOIS OKpyxatrowel cpedsi”, 20 gornpo-
coe (npasursibHble 0meembi 8bI0eeHbI XUPHbLIM WPUGMOM, Kpumepuu oUeHU8aHUs1 MpueedeHbl 8 KOHUE
mecma):

1. Kakon 13 nepeymcneHHbIX HUKe MCTOYHUKOB AaHHbIX [133 He nogxogouT ona onpeaeneHvs Beretauyu-
OHHBbIX MHOEKCOB?

a. Landsat 8
b. Sentinel-2A
c. Terra Aster
d. Sentinel-1

2. Tun 33 npu KOTOPOM CbEMOYHBIE CUCTEMbI PETUCTPUPYIOT OTPaXXeHHOe OT UccreayeMoi MOBEPXHO-
CTW U3My4YeHne CONMHEYHOTO CMeKTpa Ha3blBaloT:

a. ConHEeYHO-CUHXPOHHBIM
b.MaccuBHbIM
C. AKTUBHbIM
d. N'mnepakTnBHbIM
3. OaHHble 133 ¢ kakoro uctoyHuka obnagatot 6onee BbICOKMM BPEMEHHBIM pa3peLleHnem?
a.Landsat 8
b. Sentinel-2A
c. Terra Aster
d.Terra MODIS

4. Mony4yeHne MHdopmauum o6 oGbeKkTax okpyxatoLleil cpedbl Npu AUCTaHLMOHHOM 30HAMPOBAHUN OC-
HOBaHO Ha perucTpauun U UHTepnpeTaLmu:

a. COGCTBEHHOrO U OTPAXX€HHOIO 3NIeKTPOMAarHMTHOrO U3Ny4YeHusi
b. oTpaxkeHHOro BMANMMOro ceeTa
C. COBCTBEHHOIrO UHMPAKPACHOrO U3Ny4YeHUst
d. OTpaKeHHOro 3NEeKTPOMarHMTHOIO N3Ny4eHus
5. YenoBeueckui rna3 BOCNPMHMMAET SMIEKTPOMArHUTHOE U3yYyeHue B AnanasoHe npubnmnsnTenbHo:
a. ot 250 0o 400 Hm
b.oT 400 o 700 Hm
c. ot 800 go 1300 Hm
d. ot 0,8 oo 3 Mkm

6. Ecnu HeobxoamMmo coenatb nnaH ropoAckon 3acTPOMKK, Kako CTOYHMK AaHHbIX [133 Bel 661 npeano-
4nu U3 NpeanoXeHHbIX?

a. Landsat 5

b.lkonos



c. Terra MODIS
d. OnekTpo-Jl
7. OcHoBHble pe3ynbTathl [133 npeacraBneHsl B BUAE:
a. MaTpuy, YnCroBLIX U3MepPEHNI
b. Lindpoebix dpoTorpadui
C. A3pOKOCMUYECKNX CHUMKOB
d. LiBeTOoCUHTE3MPOBaHHbIX N306paxeHui

8. Kak Ha3blBaeTca cbemka, Npu KOTOPOW 3HAYEHUS SPKOCTU U3NYYEeHUs B BUAUMOWN, MHPaAKpaACHON u
OpYrnx 3oHax cnekTpa, 3anncbIBalTCa B OTAENbHbIE KaHamnbl n3obpaxeHna?

a. BeicokogeTanbHas cbemka
b. MaHxpomaTnuyeckasa cbemka
c. CTepeockonu4yeckas cbemka
d. MynbTucnekTpanbHas CbeMKa
9. YkaxuTte 3HayeHue, xapakrepusytoullee aaHHble [ 33 BbICOKOro MPOCTPaHCTBEHHOIO paspeLLeHUst:
a. 16 6ut/nnkceTb
b. 8 but/Nnkcens
c. 2,5 m/nukcenb
d. 0,8 m/nukcenb
10. YkaxuTe 3Ha4yeHue, xapakTepuayioLLee NoBblleHHOe paguoMeTpuyeckoe paspelleHme gaHHbix O33:
a. 16 6ut/nukceTb
b. 8 Gut/nnkcens
c. 2,5 m/nukcenob
d. 0,8 m/nukcensc

11. Ecnn Heobxoaumo onepaTtMBHO KapTorpadupoBaTb pacTUTENbHOCTb B Macwtabax Bcen Poccun,
KakKoM UCTOYHMK AaHHbIX 33 Bbl bl npegnoyny 13 npeanoxXeHHbIX?

a. Landsat 8

b. Sentinel-2A
c. Terra MODIS
d. Pecypc-1

12. Kakyto cuctemy koopavHaT umeloT gaHHble SRTM, 3arpyxeHHble ¢ EarthExplorer Ha TeppuToputo
BopoHexa?

a. Pulkovo 1942 / Gauss-Kruger zone 7
b. MCK-36
c. WGS 84
d.WGS 84/ UTM zone 37N
13. aHHble 33 ¢ kakoro nctovyHuka obnagatot Hamboree BbICOKMM CrNeKTparbHbIM paspellueHnemMm?
a. Landsat 8
b. Sentinel-2A
c. Terra Aster
d.EO-1 Hyperion

14. Ecnun Heobxoaumo kapTorpacdmpoBaTbh TEMMOBOE 3arpA3HeHUe OT MPOMbILUNEHHbIX NPeanpusaTUi,
KaKoM UCTOYHMK AaHHbIX [133 Bbl Obl npeanoynv 13 npeasiokeHHbIX?

a.Landsat 8
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b. Ikonos
c. Terra MODIS
d. Sentinel-2B

15. YkaxunTe kakme N'MC yctaHoBATCS Ha kKomnbioTep BMecTe ¢ QGIS, ecnu 3arpy3aunTb ¢ odulmnanbHOro
cavita 1 3anycTuTb CTaHAAPTHbIN ycTaHoBLWMK QGIS?

a. SAGA

b.GRASS
c. ArcGIS
d. Mapinfo

16. Yto npoucxoauT C ANMHOW BOMHbI (A) 3NEKTPOMArHUTHOIO MU3NyyYeHus Npu yBenuYeHn ero 4acToThbl
(V) v aHeprum cpoTtoHOoB (Q)?

a. AnvHa BOMHbI pacTeT Npu yBenMYeHUn 4acToThbl
b. ANnHa BOMHbI HE M3MEHSAETCS NPU YBENUYEHUN YACTOThI

C. ANVMHA BOJIHbI YMEHbLIAeTCs NPU YBeNU4eHMn 4acToTbl

d. aAnuHa BonHbl yMeHblUaeTcs B 1,5 pasa npu yBenuyeHUn 4acToThl B 2 pasa

17. MNMocnenoBaTenbHOCTb ANEKTPOMarHMTHbIX BOJTH MO X YaCToTaM OT raMma-u3ny4eHna o paamoBoOISiH
Ha3blBaKOT:

a. [lnanazoHom
b. PaHrom

c. Cnektpom

d. nuHon BoNnH

18. Kakon u3 HxXenepedmcneHHblX MHOEKCOB, pacCyYUTbiBaeMblX MO CNEKTPO30HallbHbIM KOCMWYECKNM
CHMUMKaM, npegHasHavyeH ana oueHKU COCTOAHNUA CHEXHOro nokposa:

a. NDVI
b. NDWI
c.NDSI
d. SIPI

19. Kakoi1 13 HukenepeyncrneHHbIX BereTalMoHHbIX MHOEKCOB, paccuMTbiBAeTCs Kak NpocToe OTHOLLEHUe
pa3HOCTM NokasaTenen spkocTu B GrvkHel MHdpakpacHoii U KpacHo 06nacTsX cnekTpa K UX CyMMme:

a. NDVI
b. SAVI
c. SIPI
d. EVI

20. RGB-cuHTE3 Kakux KaHanoB CNEKTPO30HaNbHOW CbEMKU Ha3blBalOT KOCMUYECKMM M300paxeHnem B
«UCKYCCTBEHHBbIX LiBETaX»:

a. R-kpacHbIn, G-3eneHbl, B-cuHun
b. R-cuHui, G-kpacHbI, B-3eneHbii
c. R-tennoBown kaHan, G-kpacHbln, B-3eneHbiin

d. R-onvxHum UK, G-kpacHbIn, B-3eneHbin

Kputepun oueHuBaHUsA TeCTOBbIX 3aAaHUN:
npaBuibHbIE OTBETHI:
- Ha 18-20 BonpocoB — OTIMYHO

- Ha 16-18 BonpoCoOB - XOpOoLUO
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- Ha 10-15 BonpocoB - yooBneTBOPUTENBHO

- MeHee, YyeM Ha 10 BOMPOCOB - HeyAOBINETBOPUTESIbHO

20.2. NMpomexyTo4yHasa aTrectauums

HDOMG)KyTO‘-IHaﬂ arrTectauuna no gucumnimHe oCywecTBndaeTcqa € NoMoLLbo crneayrwmnx

OLIEHOYHbIX CPEACTB:

- KOHTPOJSbHO-U3MepUTENbHBIX MaTepuaroB, BKIHOYaOLWMX 2 TeopeTUyYecknux Bormpoca U pac-
YETHY aHanmUTUYeCcKyto 3agauy.

Teopemu4eckue e0npochbl:

1.

2.
3.

ook

© ~

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

O6Lwas kKoHuenuusa reorpadudecknx nHgpopmaumoHHbix cuctem (FTMC): onpepenexne, uc-
TOpUSA, Lenn n cpepa NpMMeHeHns1, OCHoBononararLwme NpuHLUMNbI.

O630p ocHoBHbIX kKoMMepyeckux MC-nakeToB (ArcGIS, Maplnfo, T'C «[MaHopaman).
O630p OCHOBHbIX OTKPbITLIX FEOMH(POPMALIMOHHBIX NporpaMmMHbix npoaykToB (QGIS, gvSIG,
GRASS, SAGA).

"eorpacmnyeckoe npoctpaHcTBO B MIC: npoekumm n cuctemMbl KOopauHarT.
MpocTpaHCTBEHHbIE AAHHbIE: MOHATUE, TUMbI, CTPYKTYPa, OCHOBHbIE hopMaThl.
Oco6eHHOCTM BEKTOPHOW W pacTpoBOM MoAENeEN nNpeacTtaBneHnst MPOCTPAHCTBEHHbIX OaH-
HbIX.

ATpunByTMBHbIE faHHble, MHTerpauma MNC n CYB[.

OTKpbITble BEKTOPHbIE MPOCTPaHCTBEHHbIE AaHHble OpenStreetMap (OSM): xapakTepuctu-
Ka, ICTOYHMKW, YCINOBUS NOMb30BaHUS.

OTkpbITble umdpoBble mogenu penbeda SRTM, ASTER GDEM, ETOPO2, nx cpaBHuUTENb-
Hasi XapakTepucTmka 1 NpuMepbl NPUMEHEHUS.

OcHoBHbIE BO3MOXXHOCTN 06paboTKu U aHanm3a NpocTpaHCTBEHHbIX AaHHbIX B TNC.
Cnocobbl nHtepnonsaumm gaHHeix (IDW, TIN, Nearest Neighbor u gp.), nx pasnuuns n oco-
GEeHHOCTW NPUMEHEHNS.

"eoMHdOpmaLMoHHOE MOAENUPOBaAHNE reogMHaMUYECKMX NPOLLeccoB (PeYHOM CTOK, Morns
paccenBaHus 3arpsa3HAOLLMX BELWECTB 1 T.1M.).

OcobeHHocTn 1 nepcnekTmBbl NpumeHeHus MTMC 1 gaHHbIX ANCTAHUMOHHOIO 30HANPOBAHNUS
AN peweHna 3agad B cdepe 3Konormm n npupoaonosnib3oBaHus.

MoHuUTOpPUHI NpupodHbIX pecypcoB ¢ nomollbto MNMC, 033, cuctem rmobanbHOro no3uumo-
HupoaHnsa GPS/TTIOHACC n MOBGUNBbHBIX MPUNOXKEHUIA.

"eomMHdOpMaLMOHHbIE TEXHONOIMK B ceTU NHTEpHET.

NcTopusa pasButua MeToaoB OUCTAHLNMOHHOIO 30HANPOBAHUS.

dun3anyeckme 0CHOBbI AUCTAHUNOHHOIO 3oHAnpoBaHuns 3emnu (433).

TexHnyeckue cnocobbl ocywecTerneHns 433, npyMepbl CbEMOYHbIX CUCTEM.

PaspeweHne paHHbix [33: npocTpaHCTBEHHOE, pagnOMETPUYECKOE, CNeKTpanbHoe, Bpe-
MEHHoOe.

Buapbl kocMnyecknx CHUMKOB U cbeMKN. OCHOBHbIE LENCTBYHOLLME CNYTHUKN OUCTaHLMOHHO-
ro 30HAMPOBaHMA 3eMnn 1 UX AaHHbIE.

CnyTHuKkoBble CHUMKKM Landsat: ncropus nporpaMmmbl, KOCMUYECKME annapaThbl, XapakTepu-
CTMKWN OaHHbIX U pecypcbl 4OCTYNa K HAM.

PapapHas Tonorpadudeckas cbemka SRTM: kpaTkas uctopusi, Npom3BogHas umMdpoBas
mMogenb penbeda, ee BEpCUnN N XxapakTepUCTUKM.

OTkpbITble faHHble Sentinel: ncTopusa nporpammbl, KOCMUYECKME annapaTbl, XapakTepucTu-
KM AaHHbIX U pecypcbl 4OCTYyNa K HUM.

OTe4vecTBeHHbIE KOCMMYECKME annapaTbl AUCTaHLMOHHOIO 30HOMPOBAHUSA, UX XapakTepu-
CTVKN 1 NPON3BOAHBbIE AAHHbIE.

O630p OCHOBHbIX KOMMeEPYECKNX NporpaMmm ansa padotel ¢ gaHHeiMy 133 (ERDAS Imagine,
ENVI v gp.).

O6G30p OCHOBHbIX OTKPbITLIX Cped C BO3MOXHOCTAMWM 0b6paboTkm ganHbix 33 (GRASS,
QGIS+0OrfeoToolbox, SAGA, R).

Koppekuusa ganHbix [O33: paguomeTtpuyeckas (kanmbpoBka), reomeTpuyeckasi, atmocdep-
Has.
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28. OCHOBHblE OeLlNdpOBOYHbIE MPU3HAKM U METOAbl AeluMdPPUPOBAHUA KOCMUYECKUX CHUM-
KOB.

29. ABTOMaTU3NpOBaHHbIE METOAbI AeLUN(PUPOBaHUSI.

30. Paborta ¢ ructorpammon u cnocobbl yny4dleHns Bu3yanbHOro BOCNPUSTUA CHUMKOB.

31. CosgaHue v HTepnpeTauns LBETOCUHTE3MPOBAHHbIX N306paXXeHnn.

32. Cnocobbl knaccndumkaumm unpoBbIX N306paxeHnin: KoHTponupyemas (¢ obyyeHnem), He-
KOHTponupyemas (6e3 obydeHuns), HedeTkas.

33. TekcTypHbIN aHanu3 u3obpaxxeHui, MaTpuyHasa anrebpa, MHOEKCHl U UX MHTeprnpeTaumsi
(NDVI, NDWI n gp.)

34. mobanbHble cuctemMbl nosvumoHupoBanus (IMC), cpaBHUTENbHAa xapaktepuctuka GPS n
NMOHACC.

35. MNMpumeHeHune ganHbix 033 u MIC ana MHBeHTapmM3auum 1 MOHUTOPUHIa NPUPOAHBLIX pecyp-
COB.

Kpumepuu ouyeHueaHust omeema:

OTnu4Ho

"Mybokoe 3HaHWe n NoHMMaHue npegmMeTa, B TOM Ynicne TEPMUHONOMMM U OCHOBHbIX NO-
HATUN; TEOPETMYECKNX 3aKOHOMEPHOCTEN; haKTUYECKMX AaHHbIX; YOEIbHbIA BEC OWNBOK npu
KOHTpONbHOM onpoce — He 6onee 10%.

Xopowo

Xopollee 3HaHMe M NoOHMMaHue npegmMeTa, B TOM 4Yucre TEPMUHOMNOMMK U TeopeTude-
CKMX MOHATWUN; TPaMOTHbIN OTBET Ha ak3amMeHe 6e3 NpuHUMNuanbHbIX OWMOOK; yaenbHbIN BEC
owmnboK Npu KOHTporbHoM onpoce oT 11 0o 35%.

YpoBneTBOpUTENbHO

lMoHMMaHWe B LENOM TEPMUHOMOMMN U TEOPETUYECKUX 3aKOHOMEPHOCTEN; CyLLEeCTBEH-
Hble OLIMOKM Npu M3NOXeHUn hakTUYECKOro Matepuana; He4oCTaTOUYHO JIOMMYHLIN U apryMeH-
TUPOBaHHLIN OTBET Ha 3K3aMeHe; yaeribHbI BEC OLUMOOK NPU KOHTPOSNIbHOM onpoce oT 36 A0
60%.

HeynoBneTrBopuTesrnbHO
Cnaboe n HegoCTaTOYHOE 3HaHME TePMUHOMNOMMU N (PaKTUYECKMX AAHHbIX, NPUHLMMNK-
anbHble OWNBKM Npu OTBETE; YAENbHbIA BEC OLLIMBOK NPy KOHTPOMBLHOM onpoce 6onee 60 %.

PacyemHble aHanumu4eckue 3ada4qu (npumepsil) :

3adaHue 1

Llenb — nony4nTb MynbTUCNEKTParbHble KOCMUYECKMEe CHMMKU C annapaTtoB Landsat ¢ 3a-
AaHHbIMW NapameTpamu.

3agaHve: ucnonb3ys NOUCKOBbIE CUCTEMbI CepBUCOB reonornyeckon cryxobl CLUA «USGS
Global Visualization Viewer» (http://glovis.usgs.gov) nnm «EarthExplorer»
(http://earthexplorer.usgs.gov) BbibpaTb CHUMKM CO CneayroLmnmMmn napaMmeTpamu:

a) CvémouHas cuctema OLI/TIRS kocmuyeckoro annapata Landsat 8

6) Tepputopus ropoga BopoHexa (51° c. w, 39° B. A4.) C OKPECTHOCTAMUY;

B) Mepuog cbemkn — co BpemeHu 3anycka crnytHuka (10.04.2013) no Tekywyto aary;

r) ObnayHocTb — meHee 10%.

M3 BblgaHHOro nepeyHsi AOCTYMNHbIX CHUMKOB (CLEH), YAOBMETBOPSIOWNX 3a4aHHbIM PUnb-
TpaMm, BblbpaTb CamMbli PaHHUN U CaMbli MOCAEAHUA CHUMKW W 3arpy3vTb UX Ha fOKalbHbIN
komnbtoTep B oopmate GeoTIFF. 3arpyeHHble apxuBbl C BbIOpaHHbIMU CLIEHaMK pacnakoBaTb
B y4eOHy0 OUPEKTOPUIO Ha XeCcTkoM ancke. OTKPbITb N N3y4nTb NOMyYEHHbIE JAHHbIE N UX Me-
TagaHHble B riporpamme QGIS.

OTBETUTbL Ha BOMpPOCHI:

1. Kakvne gaHHble eLe MOXHO 3arpy3uTb C yKa3aHHbIX CEPBUCOB?

2. C Kakon nepnoanvyHoCTbIO BbINOMHAETCS CbeMKa CnyTHMKOM Landsat 8 ogHou n Ton xe
Tepputopun?



http://glovis.usgs.gov/
http://earthexplorer.usgs.gov/
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3. Kakue cnektpanbHble KaHanbl MMEEeT CHMMOK C KOCMM4Yeckoro annapata Landsat 8 wu
CKOJbKO MX?

4. CKONbKO pacTpoBbIX CNOEB COAEPXKUT OOAUH CHUMOK (CLieHa) U Kakon 06bem namsTn OHU
3aHMMaloT?

5. Kakoe npocTpaHCTBEHHOE pa3peLleHne MMEKT cnou cHuMKa Landsat 8?

3adaHue 2

Llenb — nony4nTb AaHHble pagapHon Tonorpaduyeckon cbemMkn SRTM Ha MHTEpPECYIOLLYHO
TEPPUTOPUIO.

3agaHve: ncnosb3ys NMOWNCKOBYIO cucremy cepsuca «EarthExplorer»
(http://earthexplorer.usgs.qov) HanTu gaHHble «SRTM 1 Arc Second Global» ga tepputoputo
BopoHexckon obnactu. o gaHHomMy 3anpocy OyaeT BbigaH nepedeHb pparmMeHToB (Tannos)
pacTpOBOro MOKpbITUS. BbiGpaTb HECKONMbKO CMEXHbIX TannoB Ha Havbonee MHTepecyloLwui
parioH BopoHexckor obnactu n 3arpy3nTb UX Ha fOKanbHbIA KOMMbOTEP. 3arpy>KeHHble apXu-
Bbl C Tanamu pacrnakoBaTb B y4ebOHY0 OMPEKTOPUIO Ha XeCTKoM gucke. OTKpbITb U U3Yy4UTb
Nofy4YeHHble AaHHble U UX MeTadaHHble B nporpamme Quantum GIS.

OTBETUTbL Ha BOMpPOCH!I:

1. Kakue ewe uncposble mogenu penbeda OOCTYNHbI ANs 3arpy3ku Ha yKkasaHHOM CepBU-
ce?

2. Kakoe npocTpaHCTBEHHOe pa3pellueHne nmetoT gaHHble SRTM 1 Arc Second Global?

3. UTto 03HavaeT 3HavyeHue nukcernsi B pacTpoBOM MOKpbITUNM SRTM?

4. Mo ymonyaHuio pactpbl SRTM oTobpaxarTcsa B YEPHO-6enomM rpagmMeHTe — 4To OH nepe-
naet?
5. Moyemy mexay CMeXHbIMK Tarknamm Npu NPocMoTpe HabnNgaeTcs WOB U OHW pasnnyatoTca
Mo OTTEHKY?

3adaHue 3
Llenb — ocBOMTb METOAUKY CO3[4aHUSA LBETOCUHTE3NPOBAHHbBIX N306paXkeHnn 13 MynbTuC-
nekTpanbHbIX KOCMUYECKUX CHUMKOB.

MoscHeHusa: MynbTucnekTpanbHble KOCMUYECKME CHUMKU coaepKaT OrpoOMHOE KONUYEeCTBO
NHoOpMaL MM O 3eMHON NOBEPXHOCTU. [1na Toro 4Ytobbl M3bSATbL M UCMONBL30BaTb 3Ty MHAOPMa-
LMI0 MPUMEHSIOT pa3Hble MeTOAMYECKNE NMPUEMBI, NMPU 3TOM ANS BU3yanbHOro Aelwmdpuposa-
HUs Haubonee pacnpoCTpaHeHO U yooOHO CUMHTE3NpPOBaHWE KaHanoB M3obpaxeHusa. Hawe
LiIBETOBOE BOCNpUsiTUE MOXET ObiTb NepefaHo KOMOMHAUUAMMN TPEX OCHOBHbIX LIBETOB — Kpac-
HOro, 3eM€HOro M CUHEro — Takas «nanuTpa» WMCMNonb3yeTcs ANnd BOCNpOM3BeAeHUs Mobbix
n3obpaxeHnn Ha BONbLUMHCTBE 3KPAHOB M NpW NeyaTn npuHTepamm (uBetoBasd cxema RGB). B
cnyvae Bu3yanusauuMm MynbTUCNEKTParnbHbIX KOCMOCHMMKOB Mbl MMEEM BO3MOXHOCTb Bbl-
OpaTb: KakMe K3 KaHanoB CHMMKA COMOCTaBUTb KPaCHOMY, 3€fEHOMY M CUHEMY LBETY
YCTPOMCTB Bu3yanusaumn. MOCKONbKY CnekTpanbHble KaHambl HECYT HECKOSNbKO pPasfvyHyio
NHOPMaLMIO, NyYLLE UMK XYXKEe OTPaXKas XapaKTEPUCTMKN TEX UITM UHbIX OOBHEKTOB, Mbl MOXEM
Nno-pasHOMy codeTaTb 3TW KaHanbl Ans ny4wero otobpakeHns HeobxoouMmbiX HamM OOBHLEKTOB
NN 9BrNeHnn. B 3ToM 1 COCTOUT CYLLHOCTb CUHTE3UPOBAHHBIX CHUMKOB.

3agaHue: ucnonb3ysa nporpammy QGIS cosgaTh 1M BU3yanbHO NpoaHann3npoBaTth LIBETOCUH-
Te3npoBaHHbIE N306paxeHns Ha ocHoBe cueHbl Landsat 7 ETM+ no npuBedeHHbIM Tabnuue
KOMOMHaLMAM KaHanoB.:

KaHanbl
CHUMKa BoamoxHast nidopmaums
no RGB



http://earthexplorer.usgs.gov/
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CraHpgapTHasi KOMOUHaUMST «UCKYCCTBEHHbIE LiBETa» — 4acTo MCNonb3yeTcs, rnae-
HbIM 0Opa3oM, AN U3y4eHUst COCTOSIHUS PacTUTENbHOro MoKpoBa, MOHUTOPUHra
ApeHaxa M MOYBEHHONM MO3auKu, a Takke ANns U3ydeHUst arpokynbTyp. Pactutens-
HOCTb OTOGpa)kaeTcsi B OTTEHKax KpacCHO-MypnypHOro, ropoackas 3acTporika — B
CBETNO-roNy6bIX TOHAaX, a LUBET OTKPbITbIX NMOYB BapbUpyeT OT TEMHO-3EMEHOro A0
GuptozoBoro. XBoKHble reca OyayT BbirmnsaeTb Gornee TeMHbIMU, 60pAOBLIMMU MO
CpPaBHEHUIO C NIUCTBEHHbIMWU. B Llenom, HacbIEeHHbIE OTTEHKN KPaCHOro SIBMSIOTCS
MHOMKaTopamu 300POBO U (MNK) LUMPOKOSIMCTBEHHOW pacTUTENbHOCTU, B TO BPEMS
kak Gornee cBeT/ble PO30Bble XapakTepusyrT TPaBAHUCTYIO UMM KyCTapHUKOBYHO
pacTUTENbHOCTb.

4,3,2

KomGurHauunsa «ectecTBEHHble LBETa» — UCNOMb3YKTCA KaHanbl BUANMOro ananaso-
Ha, NO3TOMY OOBLEKTbI 3€MHON MOBEPXHOCTU BbIMMSAAAT MOXOXUMW Ha TO, KakK OHWU
BOCMPUHNUMAIOTCA YEerioBeYEeCKMM rra3oM. 340poBasi pacTUTENbHOCTb BbIMMSAUT
3eneHon, He3gopoBasi — KOPUYHEBOW W XXENTOW, pacnaxaHHble Monsi — cepbiMu C
OTTeHKaMM (PMOMETOBOro, AOPOrM — CBETNO-CepbiMU. OTa KOMOMHAaLMS KaHanoB
AaeT BO3MOXHOCTb aHanmM3nMpoBaTb COCTOsIHME BOAHbLIX OOBEKTOB M MpOLIECChI ce-
ANMEHTaUMN, OLUEeHMBaATb MMyOuHbI. Takke MCNonb3yeTcs AN U3YyYeHUs aHTPOro-
reHHbIX 06beKTOB. BblpybkM 1 paspexeHHas pacTUTENbHOCTb AETEKTUPYIOTCS NNo-
X0, B OTnM4me ot KombuHaumm 4-5-1 unum 4-3-2. Kpome T0ro, TpyaHo oTaenuTb OAnH
TUN PacTUTESNTIbHOCTU OT APYroro.

3,2,1

OTa KoMGUHauus aaeT nsobpaxkeHne 6nmM3koe K eCTeCTBEHHLIM LIBETAM, HO B TOXE
BPEMS MO3BONSET aHaNM3npoBaTb COCTOSIHME aTMocdepbl U AbiM. 340opoBas pac-
TUTENbHOCTb BbIMMSAAUT SIPKO 3€EHOI, TPaBAHUCTbIE COOBOLLECTBA — 3eMNEHbIMU, Ap-
KO PO30BblE€ YYaCTKN AETEKTUPYIOT OTKPbITYIO NMOYBY, KOPUYHEBBIE U OpPaHXKEBLIE TO-
7,4, 2 | Ha xapaKTepHbl ANs pa3peXXeHHOW pacTUTENbHOCTU. dTa KOMOMHAUMA MOXET ObITb
Mcrnonb3oBaHa AN U3YYEHUS] CENbCKOXO3ANCTBEHHbLIX 3eMerb M BOAHO-GOMOTHbIX
YroAuii, AMHAMUKN NOXApPOB M MOCT-MOXapHOro aHanusa Tepputopuun. Fopoackas
3acTpovika oTobpaxaeTcsi B OTTEHKax pPo30BO-(ONONETOBOro, TpaBAHUCTbIE CO06-
L|ecTBa — 3eMeHbIMN 1 CBETINO 3eMeHbIMU.

30opoBas pacTUTENbHOCTb OTOOpakaeTcsl B OTTEHKAX KPaCHOro, KOPUYHEBOIO,
OpaHXeBOro n 3eneHoro. oyBbl MOryT BbIrMSAeTb 3€MEHO-TONyobIMM UMM KOpUY-
HeBbIMK, ypOaHM3MpPOBaHHbIE Tepputopun — Benecbimu, cepbiMn. [JobasneHue
cpeaHero MHdpakpacHoro KaHana no3BonsieT AoOUTbCA XOpOoLLEn PasnMYyMMoCTh
BO3pacTa pacTUTENbHOCTU. 340poBasi pacTUTENbHOCTb AAET OYEHb CUITbHOE OTpa-
XeHue B 4 u 5 kaHanax. Micnonb3oBaHne komouHauuun 3-2-1 napannenbHo ¢ 3Ton
KOoMOMHaLMen NO3BONSET pas3nmyaTth 3aTtonnsieMble TePPUTOPUN U PaCTUTENBLHOCTb.
OTa KoMOMHaUMa ManonpurogHa ansi AeTEKTMPOBAHNSA JOPOT U LLIOCCE.

4,51

OTa KOMOGMHAUMA He BKMYaeT HU OOHOro KaHana M3 BUOAUMOro AuanasoHa, U
obecneynBaeT ONTMMarnbHbIN aHanu3 cocTosAHMA atMocdepbl. BeperoBblie NUHUK
4eTKo pas3nuunMbl. MoxeT BbiTb MCMONb30oBaHa AN aHanu3a TeKCTYpbl U BraxHo-
CTM No4B. PacTUTenbHOCTb B CUHUX TOHAX.

7,54

Kputepun oueHMBaHUA: 3aaHMe CYMTAETCS YCMELLHO BbINOMHEHHbIM (3a4nTbiBaeTcs 0byya-
toLieMycsl) Npy MeToaNYEeCKN NPaBWUiIbHOM XO4E €ro pelleHus U MofyYeHUn BEpHOro OTBETA,
Nnpy Hann4Mm KOHTPOJIbHbBIX BOMPOCOB - HA HUX OOSMKHbI ObiTb NPMBEOEHbI BEPHLIE OTBETHI C
06OCHOBaHUEM.

TexHonormsa nposeAeHUs NMPOMEXYTOYHOW aTTecTaumu BKMYaeT cryvyanHbli BblGop
KMa, nogrotoBky n yCTHbIA OTBET NO TEOPETUYECKMM BOMpOCaM/, a TakKe peLleHne pacyeT-
HOW 3a4au4n C NCMONb30BaHNEM BbIYUCIINTENBHON TEXHUKM.

OnucaHue KpuTepueB U LWKanbl OLEeHMBaAHUA KOMNeTeHUUN (pe3ynbTaTtoB oOyue-
HUS1) NPU NPOMEXKYTOYHOW aTTecTaLuum:

ANsi OLuEeHMBaHWA pe3yrbTaToB 00y4YeHMs Ha 3a4eTe C OLIEHKOM MCMOMb3ylTCs crneayowmne
KpuTepuu:
- BriageHvie NoHATUMHBLIM annapaTtom AaHHOW obnacTtu Hayku (AMCTaHUMOHHOE 30HAMpPOBaHWe
3emnn);




15

- cnocobHOCTb
nccregoBaHui;

WINCTpUpoBaTb OTBET MNpUMeEpamMu,

dakTtamu,

OaHHbIMU

Hay4HbIX

- NPUMEHSITb TEOPETUYECKNE 3HAHUS AN PELLEHUs] MPaKTUYECKNX 3agay B cdepe ob6paboTkm u

aHarnn3a npoCcTpaHCTBEHHbLIX AaHHbLIX, B TOM YNUCJ1€ JaHHbIX ,D,33

,D,J'IFI OoueHnBaHuA pe3ynbTaTtoB O6yquVIFI Ha 3K3aMeHe UCMNOoJIb3yeTCA 4-6annbHas wana:
«OTJIMHHO», «XOPOLO», «yOOBIIETBOPUTENIbHO», KHEYOOBIETBOPUTESTBHO».
CooTHoLEeHMe nokasaTenen, KpuTepueB 1 WKanbl oueHUBaHNA pe3yrbTaToB 06y‘-IeHI/1FI.

KpI/ITepVII/I OLIEHMBaHMWS KOMMNETEHL M

YpoBeHb
cpopmumpo-
BaHHOCTU
KOMNEeTeHL M

Llkana
OLIEHOK

O6yuvatowminca B NoNHOM Mepe BrageeT NOHATUMHBLIM annapa-
TOM [aHHON obnacTtn Haykm (reonHOPMaLMOHHbIE TEXHOMNOMMK
N OCHOBbl ANCTAHLUMOHHOIO 30HAMPOBaHMA 3emnu), cnocobeH
UNACTpUpoBaTh OTBET NpuMepamMu, aktamu, JaHHbIMU Hay4-
HbIX WCCNeAoOBaHWW; MPUMEHSATb TeopeTudeckue 3HaHua Ons
peLLeHnsa npakTu4eckmx 3agady B cepe obpaboTkn M aHanmsa
NPOCTPaHCTBEHHbIX AaHHbIX, B TOM Yucne gaHHbix O33.
O6yvarownnca 4eMoHCTPMpPYET HaBblkM CBOOOAHOrO BnageHus
UHTepdencom n gyHkuynoHanom MNC nporpamm npu BbinosiHe-
HUM NabopaTopHbIX, NMPAKTUYECKUX U KOHTPOSbHbIX paboT, cno-
cobeH no namaTn BOCNPOM3BECTM anroputMbl 06paboTkn AaH-
Hbix 33 B TNC.

lNosbiweH-
HbIU ypO8eHb

Omnu4Ho

Ob6yvatownnca BnageeT MOHATUMMAHLIM annapaTtoMm AaHHoOn 06-
nacTtu Haykm (reoMH(OpMaLMOHHbLIE TEXHOSOMMU N OCHOBLI AW-
CTaHLUMOHHOro 30HAMPOBaHUS 3emnu), cnocobeH MNNCTpUpoO-
BaTb OTBET Mpumepamu, paktamn, SaHHbIMU HaydHbIX MCCrie-
OOBaHWA; JonyckaeT OWWOKWM B WMHTepnpeTaumm pesynbTaToB
006paboTkM 1 aHann3a NPOCTPAHCTBEHHbLIX AaHHbIX, B TOM YuCre
JaHHbIx [033.

Ob6yyarowninca AeMOHCTPUPYET HaBbIKM YBEPEHHOro BnageHus
nHTepdencom n dyHkumoHanom NAC nporpamm npu BbINosiHe-
HUK NTabopaTOpPHbIX, MPaKTUYECKNX U KOHTPONbHbIX paboT.

Basosbil
YPOB8EHb

Xopowo

OGyyvalowuincs BnageeT YacTUYHO TEOPETUYECKMMU OCHOBaMMU
AVCUMNIUHBI, hparMeHTapHO crnocobeH WNMCTPUpPOBaTh
OTBET NpuMepamu, akTamu, AaHHbIMM Hay4HbIX UCCrepoBa-
HWUIA; HE YMEEeT rPamMOTHO NMPUMEHNATbL anropuTMbl 00paboTkN U
aHanusa npocTpaHCTBEHHbIX AaHHbIX B TIC, B TOM 4ncne aax-
Hbix [033.

lNopozossil
YPOBEHb

Yooere-
meopu-

meJibHO

OTBEeT Ha KOHTPOSMbHO-U3MepUTENbHbIM MaTtepuan COAePXUT
cywecTBeHHble owmnbkn. Obyyarowmnca 4eMOHCTpUpyeT OTpbl-
BOYHblE, parMeHTapHble 3HaHWS, He yMeeT NPUMEHHATb anro-
pUTMbI 06paboTkN 1 aHann3a NPOCTPAHCTBEHHbIX AaHHbIX.

Heyado-
e/1emeo-
pu-
mersibHO




