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PABOYAS MPOrPAMMA YYEBEHOW OUCLMMINUHBI

B1.B.04 OucTaHUMOHHbLIA MOHUTOPUHI MPUPOAHbLIX PpecypcoB

1. Wudp n HammeHoBaHMe HanpaBneHUss NOAroTOBKWU:
05.04.06 — 3konornsa n Npupoaononb3oBaHne

2. NMpocdhunnb NOAroTOBKU: OKOMOMMYECKUA MOHUTOPUHI M OLIEHKA BO3AENCTBMS Ha
OKpYyXatoLlyto cpeay

3. Keanudmkaumsa BbinycKHUKa: Maructp
4. dopma obyyeHUA: OYHas

5. Kacbegpa, oTBevalwas 3a peanusaymio AUCUUNNUHLI: kKadeapa reo3konorum u
MOHMTOPMHIa OKpY)XatoLLlel cpeabl

6. CoctaButenu nporpammbl: CapbiieB Omutpuin BnagnmmpoBud, ctaplumi npeno-
Aasartenb; Hectepos KOpuit AHaTonbeBUY, KaHanAAT reorpauyecknx Hayk, JOUEHT

7. PekomeHpoBaHa: lNpoTtokon o pekomengaunm HMC d-ta reorpadum, reoskosiormm u
Typuama Ne6 ot 03.05.2024 r.

8. YuebHbIN roa: 2025/2026 CemecTp: 3



9. Lllenu n 3agaymn y4eb6HOM ANCLUNIIUHDI:

Llensmn ocBoeHns y4ebHOM ANCUMNINHBI ABASIOTCS:

- OBrageHue TeopeTU4ecKMMM 3HaHWsMKU B obnactu OUCTaHUMOHHOIO 30HAMPOBAHUS
3emnn (O033);

- npuobpeTeHne NPakTUYeCKMX HaBbIKOB Mcnonb3oBaHus 33 Ans MOHUTOPUHra OKpy-
Xawowen cpeabl, a Takke B pelleHnn psaga kapTorpadnyecknx, 9KONOrmYecknx 1 KagacTtpoBbIX
3agav;

- oBnageHue coBpeMeHHbIMU cnocobamu nonyyeHus, aewndpupoBaHmsa U aHanuaa au-
CT@HUMOHHbIX M HA3EMHbIX MPOCTPAHCTBEHHbIX JAHHbIX.

3agaun y4yebHOM AMCUMNNNHBI — Ha NPUMEPE BbIMONTHEHUSA KOHKPETHbIX uccnenoBa-
TenNbCKNUX NPOEKTOB 3KOIOMMYECKOro kaptorpadupoBaHus:

e 006yunTb npuHumMnam nogbopa u crnocobam nonyyveHus AaHHbix 033 Ha mHTepecyloLyo
TeppPUTOPUIO;

e 00y4YnTb OCHOBAM PYy4HOrO ¥ MaLLUMHHOMO AelngprpoBaHns 0TOBpaHHbIX AaHHbIX;

e 00OyunTb anropytmam aHanutTnyeckon obpaboTkm gaHHbiX 133 M 06BbACHEHUIO CMbICIIOBOM
Harpysku pe3ynbTaTtoB Takon ob6paboTku;

e 00yunTb CpencTBamM NPOCTPAHCTBEHHOrO W reoCTaTUCTUYECKOro aHanusa AaHHbIX, CNoco-
6aM 0hOpPMIEHNS UTOTOBbLIX MHTEPAKTUBHBIX N BYMaXHbIX KapT.

10. MecTo y4ye6HOM ancuuninHbl B cTpykType OOI: ancumnnmHa OTHOCUTCS K BapuaTUBHON
yacTn yyebHoro nnaHa no HanpasneHunto marmctpaTypbl 05.04.06 — Bkonorma 1 NpMpoaoNoOnb-
30BaHue.

BxoaHbIMW 3HaHMAMMK ABNAOTCA 3HAHUS OCHOB reofesvu u tonorpaduun, kaptorpaduun, UH-
dopmaTmkm N reorpauyeckmx MHPOPMAaLMOHHBIX CUCTEM, MOMYyYEeHHbIE paHee No Hanpasne-
HWIO NoAroToBkM BakanaepuaTa.

HaHHaga gucumnnuHa aBngeTca npewecTsylolen And aucumninuHel «IeoHgpopmaunoHHoe
obecneveHne NpMpPoLOOXPaHHON AeATENbHOCTUY.

11. MnaHupyeMmble pe3ynbTaTbl OOyYeHUA NO AUCUUNNUHE (3HAHUS, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMu OCBOeHUs obpasoBa-
TenbHOW NnporpaMmmbl (KOMNeTEeHUMSAMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Koga HassaHue Kog WHaunkatop lMnaHupyemble pesynbTaTbl 06y4yeHus
KOMMEeTEHL MM

MK-4 | CnocobeH ocy- | MK-4.1 | BnageeT MmeTtoda- | 3HaTb: (U3NYECKME OCHOBbLI MOMyYeHUs
LeCTBNATL  MO- MW 3KOJTOTNM4ECKO- | a3pOKOCMUYECKUX CHUMKOB B pasHbIX Anana-
HUTOPUHI  COCTO- o MOHWUTOPWHTIA | 30Hax cnekTpa, Has3BaHus cnyTHUKoB 033 u
AHNA - OKpyXato- OGBbEKTOB  OKDY- | xapakTepuCTUKN X CEHCOPOB, MHAOPMALM-
wen  cpeabl - u Kalowen — Cpeabl, | o0 Xapaktepuctukm aanHbix 33, anro-
3[0pOBbsi  Hace- BKMtodas nabopa-

puTMbl 06paboTkn 1 aHanu3a gaHHbix 133,

NEeHnsl, OUEHKY U TOpPHO-
MPOTHO3 OnacHo- MHCTPYMEHTAMb- HasBaHWs W YHKUMOHAN OCHOBHbBIX MPO-
CTN  TEXHOFEHHO- Hble,  reouHcpop- | TPaMMHbIX KOMMIEKCoB Ans paboTbl ¢ [133.
ro  3arpsi3HeHust MaLUMOHHbIE U au- | YMeTb: NPOU3BOAMTL MOMUCK U MOJyYeHne Ha
[ peann3oBbl- CTaHUWOHHbIE VMHTEpecyLy TeppuTopuio AanHHbix 033 ¢

BaTb Meponpus-
TMS MO oxpaHe
oKpyxatoLlen
cpeabl n obecne-
YEeHNK  3KOoIMoru-
yeckon ©Oesonac-
HOCTU

TEXHOMOIMMN MOHU-
TOpWHra

3a[aHHbIMN XapaKTEPUCTUKAMN U C Yy4ETOM
MUX NPOCTPAHCTBEHHOrO, BPEMEHHOrO, Crek-
TpanbHOrO U pPaguoMeTpPUYECKOro paspelue-
HUWA; NPOW3BOAWTL PagMOMETPUYECKYHD Ka-
nNMBpoBKY M aTMOCHEPHYIO KOPPEKLMIo Orl-
TMdeckux AaHHbix [33, BbLINOMHATL aHanua
CMEKTPO30HarbHbIX CHUMKOB METO4aMM LiBe-
TOCVMHTE3MPOBaHNS, MHOEKCauMmM K Kraccu-
dukauun UndpoBbIX N300pakeHUN, a Takke
NpoM3BOAMTE MOP(OMETPUYECKUI aHanu3




penbeda Mo [aHHbIM pagapHOM CbEMKW.
obpabaTbiBaTb M aHanM3MpoBaTb MPOCTPaH-
CTBeHHble AaHHble B MC-nakeTtax, B 4acT-
HOCTW nony4aTb HeobGxogumyr wHdOopMa-
LMI0 O COCTOSIHUM aTMocdepbl, MOBEPXHOCT-
HbIX BOA, NOYB, PAaCTUTENBHOCTM U HaCeneH-
HbIX MECT No gaHHbIM [133.

BnageTb: OCHOBHbIMM MeTogamu paboTbl B
reonHpopMaumMoHHOM nporpaMmMHoOM obec-
nevyeHun Ans BbINOSIHEHUS NpeaBapuUTerb-
HOM 00paboTKM, aHanu3a u kapTorpaduye-
CKOI BU3yanu3auuun pesyrnbTaToB OMCTaHLM-
OHHOrO 30HAMPOBAHUA 3emMnu.

12. O6bemM AUCLUUNIUHLI B 3a4eTHbIX eanHuuax/yac. — 4 / 144.

dopma NPpoOMeXyTOUYHOM aTTecTaLumn — 3K3aMeH.

13. TpyaoemkocTb No BuUAam y4ebHou paboTbl

TpyooeMKoCTb (Yachl)
Y Mo cemecTtpam
Bua yye6Hol paboThbl Bcero p
3 cemecTp
AyaonTOpHbIE 3aHATUA 50 50
B TOM YucChe: nekumu
MpakTnyeckne 34 34
JlTabopaTopHbie 16 16
CamocToaTensbHasa pabota 58 58
dopma NpomMexXyTOYHOM aTTecTaumm
36 36
(3x3ameH - 36 yac.)
NToro: 144 144

13.1 CopepkaHne AUCLMUNIIUHBI

Ne Peanusa-
n/n unsa pasge-
na gucum-
HanmeHoBaHve pasgena guc- c NMAWHbI C
ogepxaHve pasgena AUCUMNAWHbI
LUMMAUHBI MOMOLLIbIO
OHnamH-
Kypca,
QYMK*
MpakTnyeckue n nabopaTropHblie paboTbl
1 Feorpacuieckme MHopMa- Onpepenenne M'MC, reonHdopMaLmOHHbIe
. CIoW, 3MEKTPOHHbIE, MHTEPaKTVBHbIE, ByMax-
unoHHble cuctemsl (FTUC):
KOHLIENLIVSI, OCHOBHBIE NPO- Hble KapTbl. Kommepyeckue (ArcGIS, Mapinfo,
MaHopama) n oTkpbiThlie (QGIS, GRASS, SA-
rpaMMHble cpeabl. GA, GVSIG) IVC.
2 Kpatkas uctopusa passutusa 133, cxema ocy- OH-naviH
wecteneHns 033, cnekTp anekTpo- Kypc «u-
AdvncTaHunoHHoe 30HOUPOBa- | MarHUTHOMO U3IyYeHUsl, BUOUMbIA AMana3oH CTaHUMOH-
Hue 3emnu (O33): omanyeckme | cnekrpa, MHPaKpacHbIN U pagmognanasoH, HbI MOHU-
OCHOBbI, 0OCOGEHHOCTM U Xa- | KocMudeckue annapatbl 133 1 xapakrepuctu- | TOPUHT
PaKTEPUCTUKN CEHCOPOB U KM UX CEHCOPOB, COOMpaeMble MU AaHHble NPUPOOHBIX
AaHHbIX [133. 033 (AVHRR, MODIS, Landsat, Aster, SPOT, | pecypcoB»:
Sentinel n gp.). CneunannanpoBaHHbIE reo- https://edu.
MHOPMaLMOHHblE cpeabl 06paboTku AaHHbIX | VSu.ru/cour
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[133 (ERDAS, ENVI n ap.).

MpocTpaHCTBEHHbIE AAHHbIE!

obLLMe NOHATUSA, CTPYKTYpPa,

dopmaTbl, 0630p OTKPLITBLIX
pecypcos.

Mogaenu xpaHeHus 1 OTPaXXEHUS OaHHbIX,
pacTpoBbl€ U BEKTOPHbIE AaHHbIE, X CTPYKTY-
pa, opmatbl, ocobeHHocTu. MpocTpaHCTBEH-
Hble JaHHble Ha3eMHbIX HabnageHn n coe-

MOK, JaHHble AUCTaHLIMOHHOIO 30HONPOBAaHNS.

Pecypcbl 1 NpOTOKOMbI NONYyYEHUsT aHHbIX.
MeTagaHHble u NpeaBapuTenbHast 0bpaboTka
reogaHHbIX.

OcHoBHble cnocobbl aHanuaa
N BM3yanunsaumm NpocTpaH-
CTBEHHbIX gaHHbIX B [UC.

PaboTta ¢ pacTpoBbIMW 1 BEKTOPHBIMW AaHHbI-
mu B N'C, cosgaHue, Bu3yanunsaums, pegak-
TMPOBAaHWE M aHanM3 pacTPOBbIX U BEKTOPHbIX
OaHHbIX, KOPPEKLMS TOMOMOrMN BEKTOPHBIX
AaHHbIX, aTMocdepHasi, pagMomeTpuyeckas u
reoMeTpuyeckasl Koppekums AaHHbix 033, me-
TOAbl UHTEPNONALMM U 3KCTPaNoNsLum Npo-
CTPaHCTBEHHbIX AaHHbIX, METOAbI Krnaccudu-

selview.php
?id=9787

Kauumm gaHHbix [133, aTpubyTuBHbIE OaHHbIE,
reocTaTUCTUYECKUIA aHann3 JaHHbIX, FeOUH-

hopMaLMoOHHOe MogennpoBaHme, opraHnsa-
umsa 1 BeinonHeHne MNMC-npoekTa, cosgaHue
WMHTEPaKTUBHbIX N OYMaXkHbIX KapT.

13.2 Tembl (pasgensbl) AUCLUUNIIUHBLI U BUAbI 3aHATUA

Ne Buabl 3aHsaTUi (4acos)

HavnmeHoBaHue Temsbl (pas- CamocTos-
n/ Aena) QucuUmnImHbl TenbHas pa-
n boTa

dopma
KOH-
Tpons

Jek-
ummn

MpakTun-
yeckme

Jlabopa-
TOpHblE

Bcero

"eorpadunyeckne nHdopma-
1 unoHHble cuctemsl (FTUC): i 8 4 10 22
KOHLenumsi, OCHOBHbIe Npo-

rpaMMHbIE Ccpedbl.

[uncTaHunoHHoe 30HaMpoBa-
Hue 3emnun (033): omsunye-
2 | CKne OCHOBbI, OCODEHHOCTU U - 8 4 16 28
Xa-paKTepUCTUKN CEHCOPOB n
naHHbix [133.

MpocTpaHCTBEHHblE AaHHbIE:
obLLve NoHATUS, CTPYKTYpa,

3 - 8 4 16 28
dopmaTbl, 0630p OTKPbLITbLIX
pecypcoB
OcHoBHbIe crnocobbl aHanmsa
1 BU3yanusaumm npocTpaHx-
4 CTBEHHbIX gaHHbIX B [C. ) 10 4 16 30
dopma KOHTpONSA - 9K3aMeH 36 36
WNToro - 34 16 58 36 144

14. MeToanyeckue ykasaHusa ansi ooy4arLWmxcsa no 0CBOEHNIO AUCLUNIIUHbI

Mo ykasaHuo npenogaBaTtens Heo6XoaAMMO PErynsipHO BbIMOSHATL AOMALLHME 3ajaun,
BbINOSHATbL KOHTPOSIbHbIE TECTbI, MPAKTUYECKME U CAMOCTOSITENbHbIE PaBOThI.
Mpn NOAroTOBKE K NPOMEXYTOYHOW aTTecTaLmn CTyAEHTbl U3Y4aloT U KOHCNEKTUPYIOT pe-
KOMeHZyeMmyto npenoAaBaTenem y4yebHyto nutepaTypy no TeMam nabopaTopHbIX U npakTuye-
CKMX 3aHATMI, CaMOCTOATENbHO OCBaMBatOT MNOHATUIAHLIN annapar.
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MeToanyeckne pekomeHgaumMmM No OpraHM3auuMm CaMOoCTOSTENbHOM paboTbl CTYAEHTOB
BKITHOYAIOT:

e 1ICMOSb30BaHME JNEKTPOHHbIX Y4EOHMKOB M PEeCcypCoB WHTEPHET, B TOM 4UCre 3nek-
TPOHHLIN 06pa3oBaTenbHbI nopTan Moodle;

e MeTOaMYeckue pas3paboTkum C nNpuMepamm pelleHus TUMNOBbIX 3adad B cdepe reouH-
dopmMaTUKM U OUCTAHLNOHHOIO 30HANPOBAHWS;

e MCMOMb30BaHUE NMLEH3MOHHOIO NporpaMmMHoro obecnedeHns ans nosiyvYeHusl HaBbIKOB
paboTbl ¢ TUC.

15. MNepevyeHb OCHOBHOM U AOMNOJSIHUTENIbHOW NUTEpPaTypbl, PeCYpPCOB UHTEpPHET,
HeoO6XxoaUMbIX AN OCBOEHUA AUCLIUMNIIUHDI

a) OCHOBHas nuTepaTtypa:

NCcTOYHUK

BnuHoBckas A. HO. BBegeHne B reonHdopmaunoHHble cucteMsl : y4ebHoe nocobue / A.FO. bnuv-
HoBckasi, [1.C. 3agosa .— 2-e usg. — Mockea : Popym : UHOPA-M, 2018 .— 110 c.

JlumoHoB A. H. ®doTorpammeTpus 1 QUCTaAHUMOHHOE 30HAMPOBaHME : y4ebHuk ans By3os / A.H.
2 JlnmoHos, J1.H. MaBpunosa ; ['oc. yH-T no 3emneycTponctesy .— Mocksa : AkageMuyeckuin npo-
ekT, 2016 .— 295 c.

6) pononHuTenbHaa nuTeparypa:

Ne
NcToYuHmK
n/n
3 YaHgpa A.M. [luctaHuMoHHOE 30HAMpPOBaHME 1 reorpaduyeckne MHPOpMaLMOHHbIE CUCTEMDI /
A.M. Yangpa, C.K. l'ow ; nep. c aHrn. A.B. KuptowmHa .— M. : TexHocdepa, 2008 .— 307 c.
4 Puc Y.I'. OcHoBbl AncTaHumMoHHoro 3oHanpoBanus / Y.I. Puc ; nep. ¢ aHrn. M.b. KaycdpmaHa,

A.A. KysbmuyeBon .— 2-e nsg. — M. : TexHocepa, 2006 .— 335 c.

B) MHPOPMAaLMOHHbIE SNEKTPOHHO-00pa3oBaTeNbHble pecypchl (oduumanbHble peCypCbl NH-
TepHeT)™:

Ne n/n Pecypc

ONEKTPOHHBIN KypC MO AUCLUNAMHE Ha nopTarne «3AneKTPoHHbIN yHuBepcnuteT BINY» — Pexum
5 . . . ol
JocTyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=9787

16. MepeyeHb y4yebHO-MeTOAMUYECKOrO obecneyeHns Onsi CaMOCTOATENbLHOW pa-
00ThI

Ne n/n NcTouHnk

"eovHdOpMAaLMOHHbIE CUCTEMBI | y4eDHO-MeToau4eckoe nocobume ans By3oB / BopoHex. roc.
yH-T; cocT. C.[. becnanos; Hayu. pea. C.A. Kyponan .— Boponex : J1IOI By, 2006-.

1 ’ .
Y. 1: MNMogrotoBka u NCMOMb30BaHME pacTpPoBbIX KapTorpadmyeckmx n3obpaxeHun .— 2006 .—
31 c. : vn., Tabn. — &lIt;URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07018.pdf&gt;.
MpakTrkym no reoMHdopMaumnoHHbIM TexHonornsam. QGIS B akonorMm n npypogonofib30BaHUN :
y4yebHo-MeToamnyeckoe nocobue : [onsa cTyn. 6akanaBpuaTa M MarmctTpaHToB doak. reorpadum,
> reoskonormn n Typmuama, ons HanpasneHun: 05.03.06 - Okonorvs u NpuMpoAonoNb3oBaHue,

05.04.06 -3konorusa n npupogonons3osaHue)]. Y. 1 / [.B. Capbides ; BopoHex. roc. yH-T .— Bo-
poHex : Msgatenbckuin gom BIY, 2016 .— 28 c. : un., Tabn.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m16-188.pdf>

OcHoBbl reovHgopmaTukm: B 2 kH. KH. 2: YyeBGHoe nocobue ana cryg. By3oB / E.I'. Kanpanos,
3 A.B. Kowkapes, B.C. TukyHoB ngp.; lNopg peq. B.C. TukyHoBa. — N3pgaTenbcknii LeHTp «Akage-
musa», 2004. — 352 c.

4 TpudoHosa T. A. NeonHdOpMaLMOHHbIE CUCTEMbI U ANCTaHUUMOHHOE 30HOUPOBAHME B 3KOSOMU-
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YeCKMX uccrnegoBaHusx : yuebHoe nocobue ans cTyd. By30B, 00yY. N0 3KOs. cneumanbHoOCTAM /
T.A. TpudoHosa, H.B. MuueHko, A.H. KpacHowekoB .— M. : Akag. NpoekTt, 2005 .— 348 c.

Jlypbe N.K., KocnkoB A.T". Teopus n npaktuka uudpposor 06paboTkm nsobpakenun // Qucran-
5 LUMOHHOE 30HAMPOBaHME U reorpagmnyeckne MHMOPMaLUMOHHbIE cucTeMbl. — M.: HayuHbIi Mup,
2003. —220 c.

JTabytnHa N.A. [ewmncprpoBaHne aspoKOCMUYECKMUX CHUMKOB : y4ebHoe nocobure ans cryg.
6 BY30B, 00y4. no cneuunanobHocth "Meorpacusa” / N.A. NlabytnHa .— M. : Acnext Npecc, 2004 .—
183 c.

JTabytnHa N.A. [ewmndprpoBaHne aspoKOCMNYECKUX CHUMKOB : y4ebHoe nocobure ans cryg.
7 BY30B, 00y4. no cneyunansHocth "Meorpacusa” / N.A. NNabytnHa .— M. : AcnexT lNpecc, 2004 .—
183 c.

17. ObpasoBaTenbHble TEXHONOINMU, UCMOSb3yeMble ANA peanu3auum yyebHom
OUCLUMNNUHBLI, BKIOYasa AUCTaHUMOHHble obpasoBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mporpamma Kypca peanuayeTcs C NpUMEHEHNEM ANCTAHUMOHHbBIX TEXHOMOMMIN Ha nnat-
dopme «ObpasoBaTenbHbI NopTan «ONEKTPOHHbIM yHMBepcuteT BlY». Pexum poctyna:
https://edu.vsu.ru/course/view.php?id=9787.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHMe AUCLUNIINHDbI:

[na NeKunoHHbIX 3aHATUN - yuebHasa ayguTtopus (y4ebHbin kopnyc Ne5 BIY), ocHalueh-
Hada cneumanuanpoBaHHo Mebenbto, komnbtoTep "Intel Celeron”, nnotrep A4, npuHTep nasep-
Hbih HP, npuHTep cTpyiHbin HP, ckaHep nnaHweTHbIn Epson, nuueHanoHHoe MO "Maplinfo";
GPS-npuemHukn GIS knacca, cTepeocKonbl, NIaHUMETPbl, KyPBUMETPbI, YepPTEXHble UHCTPY-
MEHTbI; Ansi nabopaTopHbIX 3aHATUI - yuebHasa ayguTtopusa (yy4ebHbin kopnyc Ne5 BITY), ocHa-
LLEeHHas crneunanM3MpoBaHHOM MeOenblo, nokanbHasi ceTb KOMMbHOTEpPOB Ha 6Gase "Intel
Pentium", 25 pabounx wmecT; npuHTep nasepHbin HP, ckaHep nnaHweTHbIN Epson
/nnuen3anoHHoe TO: ArcGIS, MS Office 2013, CorelDraw, CorelDraw Graphics, Adobe
PageMaker, Adobe Photoshop, Adobe Creative, Dr.Web, OfficeSTD 2013/.

19. OueHo4Hble cpeacTBa ANA NpPoBeAeHUs TEKyLIen U NPoMeXyTO4YHOM aTTecTa-
ummn

MopaOok OLEeHKM OCBOEeHUs oBydarolwmmucs ydebHoro martepuana onpeaensietcs co-
[lepXXaHneM creayroLmx pasaenos AUCLUNIHBI:

Ne | Haumerosarue pasge- | Komne- | /HAMKATOp AO-

CTUXEHUST KOM- OueHouHble cpeacTea
n/n na gucumMnuHbI TeHuust
neTeHumm
BeeneHue B aspokoc- .
YCTHBIN
1 | Mudeckue meTofbl UC-
onpoc
crnefoBaHus.
lMpocTpaHCTBEHHbIE

AaHHble: obLme noHs-
2 | Tns, CTpyKTypa, dopma-
Tbl, 0B30p OTKPbITbIX
pecypcos. MK-4 MK-4.1

JTabopatopHble paboThl,
Tect

HanHble 33, nx ncroy-
3 HUKN 1 MHOPMALMOH-
Hble CBOKMCTBA.

JTabopaTtopHble paboThl,
KOHTpornbHas paboTa,
Tect

O6paboTka 1 aHanm3
4 naHHbIX 33 B uensx TecT
KOHTPOSS U MOHUTOPWH-
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MHgukaTop oo-
CTUKEHUST KOM- OueHouYHble cpeacTBa
neTeHummn

Ne HanmeHoBaHue pasge- Komne-
n/n na aucuUunmvHbI TeHUus

ra okpy>katoLLen cpebi.
lMpomexyTodHaga atTectaums oopma KOHTPONS — 9K3aMeH

20. TunoBble OUEHOYHblE CpeAcTBa U MeToAMYecKMe MaTepuanbl, onpeaensio-
lMe npoueaypbl OueHUBaHUA

20.1. TeKywWMN KOHTPOJSb yCNeBaeMocTu

KoHTpornb ycneBaemMocTy MO OUCLUMNMHE OCYLLECTBMSETCS C MOMOLLbI CneaytoLumx
OLEHOYHbIX CpeacTB:
- nabopamopHbIx pabom, 8bINO/IHSIEMbIX 10 MeMamukKe:

OT60p 1 3arpyska AaHHbIX [133 no 3agaHHbIM NapamMeTpaM Ha UHTEPECYIOLLYI0 TEPPUTOPUIO

MopdomeTpuyecknin aHanua penbedba no gaHHbIM pagapHon Tonorpaduyeckon cbemkn SRTM

PagunomeTpuyeckasi kannbpoBka 1 aTMoctepHasi KOPPEKLMS CMEKTPO30HASTbHbBIX KOCMUYECKUX CHUMKOB

CosgaHne LBETOCMHTE3NPOBAHHbBIX KOMMO3UTHbIX M306paxeHuit No gaHHbIM Landsat n Sentinel-2

PacuyeT MHOeKCHbIX N306paxeHuii No AaHHbIM 133 Ha npvmepe BereTaumoHHoro uHaekca NDVI

KJ'IaCCI/I(bVIKaLI,VIFI N ceMaHTn4yeckad cermeHtTauma KoOCMNU4YeCKnx CHMMKOB MeToaaMn MalUMHHOIO 06yqe-
HUA

- mecmoebix 3adaHul (npumep):

Koumponvuwiii mecm no xypcy "Qucmanyuonusie memoosvt KOHMpos okpyscarouseli cpeowt”, 20 onpo-
co8 (MpasuvbHble OMEEembl 6bl0CNEeHbL HCUPHBIM WUPUDIMOM, KpUMepUl OYeHUBAHUsL NPUGeOeHbl 8 KOHYe
mecma):
1. Kakoif u3 nepeyuciaeHHbIX HUKE UCTOYHUKOB JaHHBIX J[33 He MOAXOAUT A ONpeaeNeHus BereTalm-
OHHBIX MHICKCOB?

a. Landsat 8

b. Sentinel-2A

c. Terra Aster

d. Sentinel-1
2. Tun 133 mpu KOTOPOM CHEMOYHEIE CHCTEMBI PETUCTPUPYIOT OTPAKEHHOE OT UCCIICTyEeMOU TIOBEPXHO-
CTH U3IyYEHUE COTHEYHOTO CIIEKTPa HA3BIBAIOT:

a. CoIHEeYHO-CUHXPOHHBIM

b. laccuBHBIM

C. AKTUBHBIM

d. 'unepakTHBHBIM
3. Hannbie [133 ¢ kakoro UCTOYHHKA 00J1a/1at0T 00JIee BEICOKUM BPEMEHHBIM pa3penieHrneM?

a. Landsat 8

b. Sentinel-2A

c. Terra Aster

d. Terra MODIS
4. [Nonyuenue uHpopmaiu 00 00bEKTaX OKPYKAKOIIEH CPe/ibl IPH JUCTAHIIMOHHOM 30HIUPOBAHUU OC-
HOBAHO Ha PETUCTPAIMN U UHTEPIPETALIUU:

a. cOOCTBEHHOI0 M OTPAKEHHOI'0 3JIeKTPOMATHUTHOTO U3J1yYeHUs

b. orpaxxenHoro BuanMoro ceera

C. cOOCTBEHHOTO MH(PAKPACHOTO U3ITyUEHUS

d. OTpakeHHOTO 3JIEKTPOMATHUTHOTO U3JTyUCHHUS
5. UenoBedeckwii T71a3 BOCIPUHIUMAET 3JIEKTPOMArHUTHOE U3IyUCHHE B AUAIla30He MPUOIM3UTENHHO:

a. ot 250 1o 400 M

b.oT 400 10 700 H™M

c. ot 800 1o 1300 um

d.or 0,8 10 3 MKM
6. Eciin HeoOxommuMo caenaTh IU1aH TOPOJACKOM 3acTpoiKH, Kakoil nctouHuk nanHbix /133 Ber Ob1 npen-
MOWIH U3 TIPEJI0KESHHBIX ?



a. Landsat 5

b. Ikonos

c. Terra MODIS

d. Dnexrpo-JI
7. OcHOBHbIe pe3ynbTaThl 133 mpeacTaBieHs! B BUAE:

a. Marpul 4uCIIOBBIX U3MEPEHUN

b. Lindposbix pororpadmii

C. A9pOKOCMHYECKMX CHUMKOB

d. LIBeTOCHHTE3MPOBAHHBIX U300paKCHUIT
8. Kak Ha3pIBaeTcs cheMKa, IpU KOTOPOH 3HAYECHUS SIPKOCTH W3IYUYEHHUS B BUAUMOHN, MH(PAKpaCHOH H
JpYyTUX 30HaX CHEKTPa, 3aIHCHIBAIOTCS B OTEJIbHBIE KaHAJIbI H300paskeHusA?

a. BricokogeranbpHast cheMKa

b. ITanxpomaTHyeckas cbeMKa

¢. Crepeockonnueckasi CbeMKa

d. MyabTHCHEKTpPAJIbHAS CheMKa
9. Vkaxure 3HaUeHUE, XapaKkTepusytolee AaHHble J[33 BEICOKOI'O IPOCTPAHCTBEHHOTO pa3peleHus:

a. 16 out/mukcersb

b. 8 Gut/mukcens

C. 2,5 Mm/muKceab

d. 0,8 m/mmkcens
10. YkaxuTe 3HaU€HHUE, XapaKTEPU3YIOIIIEE MOBBIIIEHHOE PaJUOMETPHUIECKOe pa3pelieHrue qaHHbix J133:

a. 16 omt/nukcers

b. 8 out/mukcens

C. 2,5 M/IuKcenb

d. 0,8 m/muKcennc
11. Ecnu HeoOX0MMO omnepaTuBHO KapTorpadupoBaTh pacTUTENBHOCTh B MaciuTabax Bceil Poccun, ka-
KOH rcTouHUK AaHHEIX /(33 Bbl Ol penmnowin u3 mpeioKeHHbIX ?

a. Landsat 8

b. Sentinel-2A

c. Terra MODIS

d. Pecypc-IT
12. Kakyto cucremy xoopauHat umeroT nanasie SRTM, 3arpyxennsie ¢ EarthExplorer va Teppuropuro
Boponexa?

a. Pulkovo 1942 / Gauss-Kruger zone 7

b. MCK-36

c. WGS 84

d.WGS 84/ UTM zone 37N
13. Jlannsbie /133 ¢ Kakoro HCTOYHUKA 00JIaat0T Han0oJIee BEICOKUM CIIEKTPaIbHBIM pa3pelieHuem?

a. Landsat 8

b. Sentinel-2A

c. Terra Aster

d. EO-1 Hyperion
14. Ecnn HeoOXomuMO KapTorpadupoBaTh TEIUIOBOE 3arpsi3HEHHWE OT MPOMBIIIICHHBIX TPEATIPUSTHH,
KaKo# ncTouHuk AaHHbIX 33 Bel ObI mpeanousin u3 npeanoKeHHbIX?

a. Landsat 8

b. Ikonos

c. Terra MODIS

d. Sentinel-2B
15. Yxaxure kakue ['MIC ycranoBsiTcs Ha komibioTep BMecte ¢ QGIS, ecnu 3arpy3uth ¢ 0UIIHAIBHOTO
caiiTa u 3aIyCTUTh CTaHAApTHBIN ycTaHOBIIUK QGIS?

a. SAGA

b. GRASS

c. ArcGIS

d. Maplnfo
16. Uto npoucxomuT ¢ AJUHOM BOIHBI (A) 3JIEKTPOMAarHUTHOTO M3IYyUYEHHUS IPU YBEIMYECHUH €TO YacTOTHI
(v) u sHeprun potoHoB (Q)?

a. JUTMHA BOJIHBI PacTeT MPHU YBEIMUEHUH YaCTOTHI
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b. ayMHa BOJIHEBI HE M3MEHAETCS TIPH YBEINIEHUH YaCTOTHI

C. IJIMHA BOJIHBI YMEHbIIAETCS NPH YBEJIUYEHUH YACTOThI

d. miiHa BOJTHBI YMeHbIaeTcs B 1,5 pasa mpu yBeTHYSHHUH YacTOTHI B 2 pasa
17. IlocnenoBaTeIbHOCTD IEKTPOMATHUTHBIX BOJIH 110 MX 4aCTOTAM OT raMMa-H3JIy4eHHUs 10 paarOBOIH
Ha3bIBAIOT:

a. JlmanazoHoM

b. Panrom

. CniekTpom

d. JInunoit Bonx
18. Kakoii 3 HIKENEepEeUNCIEHHBIX HHEKCOB, PACCUNTHIBAEMBIX O CIEKTPO30HAIBHBIM KOCMUYECKHM
CHHUMKaM, MPEeIHA3HAYCH IS OLIEHKH COCTOSHHS CHEXHOI'O IIOKPOBa:

a. NDVI

b. NDWI

c. NDSI

d. SIPI
19. Kakoli U3 HUKETICPSUUCIICHHBIX BEr€TAIMOHHBIX WHACKCOB, PACCYMTHIBACTCS KaK MPOCTOE OTHOIIE-
HUE Pa3HOCTH TMOKa3aTelNell APKoCTH B ONMKHEH WH(PPaKpacHOW M KPacHOM 00IacTAX CHEKTpa K UX CyM-
Me:

a.NDVI

b. SAVI

c. SIPI

d.EVI
20. RGB-cuHTE3 KakuX KaHAJIOB CIIEKTPO30HAIBHONH ChEMKH HA3bIBalOT KOCMHUUECKHM H300paKEeHHUEM B
«HCKYCCTBEHHBIX I[BETAX):

a. R-xpacwusrii, G-3enensiid, B-cuamii

b. R-cunnii, G-kpacHslii, B-3eneHbrit

C. R-terunoBoit kanan, G-kpacHsblii, B-3enensrit

d. R-6mmknumii UK, G-kpacHbliii, B-3esienbrii

KpuTtepun oueHuBaHNA TeCTOBBIX 3a/1aHUIA:
NPaBUIbHBIC OTBETHI:

- Ha 18-20 BOIpOCOB — OTIMYHO

- Ha 16-18 BOmpoCcoB - XOPOIIIO0

- Ha 10-15 BonpocoB - yZIOBIETBOPUTEIHHO

- MeHee, yeM Ha 10 BompocoB - Heya0BneTBOpUTENbHO

3ananue 1.

Tun 133 0pu KOTOPOM ChEMOYHBIEC CUCTEMBI PETHCTPUPYIOT OTPAKSHHOE OT UCCIICAYEMOMH I10-
BEPXHOCTH M3JIYYECHHUE COTHEUYHOTO CIIEKTpa HA3bIBAIOT:

A. I'unepakTUBHBIM;

b. IlaccuBHBIM;

B. AKTHBHEIM;

I'. CotHEeYHO-CUHXPOHHBIM.

3ananue 2.

Jannble /133 ¢ KaKoro KCTOYHMKA 001a1a10T 00Je€ BEICOKMM BPEMEHHBIM pa3peleHueM?
A. Landsat 8.

B. Terra MODIS.

B. Sentinel-2A..

I'. Terra Aster

3aganue 3.



10

Bri0epure Hanboiiee BepHoe 3aBepireHue npemioxenns: «Ilomyuenne nadopmanun 00 00bEK-
Tax OKPY KAIOLIEH cpeibl IPU JUCTAHLMOHHOM 30HAUPOBAHMY OCHOBAHO HA PETUCTPAIMU U UH-
TEPIPETALNH ... »:

A. OTPaXCHHOTO BUIUMOTIO CBETA;

b. co6¢cTBeHHOTO HH(PPAKPACHOTO H3TyUCHHS,

B. COOCTBEHHOT0 M OTPAKEHHOT0 3JIEKTPOMATHUTHOTO H3JTyYeHNs ;

I'. oTpakeHHOTr0 JIEKTPOMAarHUTHOTO U3ITyYEHUS

3ananue 4.

Ecnu Heo6x0auM0 KapTorpadupoBaTh TEIUIOBOE 3arPsA3HEHHE OT MPOMBIILIEHHBIX IIPEAIPHUSI-
THH, KaKOW MCTOYHMK HMaHHbIX /133 Bl Obl NpeAnowWId U3 OPEAI0KEHHBIX ?

A. Ikonos.

B. Sentinel-2B.

B. Terra MODIS.

I'. Landsat 8.

3aganme 5.

Kakoii 13 nmepeurciaeHHbIX HIDKE HCTOYHUKOB MaHHBIX 133 He MOAXOIUT I pacyeTa HOpMaJju-
30BaHHOI0 pa3sHocTHOro BererauronHoro uujgexkca (NDVI), T.x. He MMeeT KaHaJa0B CHEMKHU B
KpacHOM M OrKHER nHdpakpacHoOi 00JacTIX crekTpa?

A. Terra MODIS.

B. Sentinel-2A.

B. Sentinel-1.

I'. Landsat 8.

3aganme 6.

B xakom Bujie Ipe/IcTaBIECHbI OCHOBHBIE pe3yibTaThl J[337?
A. A3pokocMUYecKHe CHUMKH

b. LIBeTocuHTE3UpPOBAaHHBIE H300paXKEHUS

B. Mudpossie potorpadun

I'. Matpuiibl YUCIOBBIX U3MEPEHUN

3aganmue 7.

Kak Ha3piBaeTcs KocMUYecKasi CheMKa, IPU KOTOPOH 3HAYEHUsI SPKOCTH U3JIYUYEHUS B BUTTUMOW,
uHGbPaKpacHON U IPYrUX 30HAX CHOEKTPA, 3alMCHIBAIOTCS B OT/IEIbHbBIE KaHAIbI H300pakeHus?
A. Crepeockornuyeckasi CbeMKa.

b. MyabTHcneKTpaibHas ChbeMKA.

B. ITanxpomaTudeckas CbeMKa.

I'. BeicokoaeTanbHasi ChEMKA.

3apava 1.

Ycnosue: Mo kocMuyeckoMy CHMMKY ¢ annapata Landsat 7 6b1510 yCTaHOBMEHO,
YTO CnekTparnbHas SApKOCTb OObekTa B KpacHom 30He cnektpa (RED) coctaBnseTt B
cpeaHeM 60 ycrnoBHbIX eguHul, a B 6nmkHen nHgpakpacHom 3oHe cnektpa (NIR) yxe
180 ycnoBHbIX eanHuy,. PagnomeTtprnyeckoe paspelleHne KaHanoB cHuMmKa Landsat 7
cocTasnseT 8 but/nukcensb.

3adaHue: Paccumtante 3HayeHMe HOpMasriM3oBaHHOrO Pa3HOCTHOrO BereTauu-
oHHoro umHaekca (NDVI) ana paccmatpmBaemMoro obbekta U Ha OCHOBE MOfyYeHHOro
pesynbTata gante 3aknioyYeHue, K KakoMy Tuny nogcTtunaroLllen noBepxHOCTU CKopee
BCEro OTHOCUTCS 3TOT OOBEKT M3 NPennoXeHHbIX BapnaHTOB: OTKPbITbIA FPYHT, CTEnNb,
nec.
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PeweHune u oTBeT:

[ns pacyeta HOPManNM3oBaHHOIO Pa3HOCTHOrO BEreTauuMoHHOrO MHAEKca Heob-
XOOMMO HaWTM HACKONbKO CMeKTpanbHas ApKOCTb B GnvkHen nHdpakpacHonm obnactum
CMeKTpa Bbille SIPKOCTU B KPACHOW 30HE CnekTpa, MO OTHOLUEHWUIO K 3HAYEHUIO CYyMMbI
ApKocTen obbekTa B 0O60MX 30HaxX CnekTpa, TO eCTb NPOU3BECTU pacyeT Mo crieayoLlen
dopmyne: NDVI = (NIR — RED) / (NIR + RED), ncnonbaysi aaHHble 3HadeHna NDVI =
(180 — 60) / (180 + 60) = 120 / 240 = 0,5. Takoe 3Ha4yeHne NDVI cBngeTenbcTByeT O
B6onblwomMm obbeme 3eneHon Buomacchl Ha NoACTUNAatoLLEN NOBEPXHOCTN OObEKTA, YTO
13 npegnoXeHHbIX BapnaHToB B OonbLlen CTeENeHN COOTBETCTBYET NIECHOM pacTUTESb-
HocTh. OTBeT: NDVI = 0,5 (nec)

3apava 2.

Ycnosue: OTe4eCTBEHHbLIN KOCMUYECKM annapat AUCTaHLMOHHOIO 30HAMpOBa-
Hua KaHonyc-B BbinonHWN ABa UMEPOBLIX CHUMKA OOHOM U TOW Xe TeppuTopun: nep-
Bblll CHUMOK — 5 aBrycra, a NoBTOPHbIN — 5 ceHTABpsa Toro e roga. Ha obonx cHumkax
4YeTKO AelwmndpupyeTcs rpaHuLa U3BEeCTHAKOBOro Kapbepa, Mo M306paXeHnsMm Takke
BMAHO, YTO BCNEeACTBME aKTMBHbIX pa3paboTok nnowaab Kapbepa Bbipocna. o kax-
AOMY CHUMKY MOXHO MOACHUTaTb KONMYECTBO nuKkcenen, npuxoadawmxcsa Ha kapbep (N).
Tak ans nepsoro cHuMmka N1 = 1231 nukcenen, a gns sToporo — N, = 1456 nukcenen.
lMpocTpaHCTBEHHOE paspeLleHne Ncnonb3yeMblx CHAMKOB L = 10 m/nukcens.

3adaHue: OnpefenuTte HaACKOSbKO Bblpocna NPOeKTUBHas nnowaab kapbepa (S)
3a 06o3HayeHHbI nepuod. OTBET NpMBeauTE B rektapax, C OKpyrfieHMemM o COTbIX J0-
nen.

PeweHue u oTBeT:

M3 ycnosumn 3agaydm sicHO, 4YTO nnowaab Kapbepa ysenuyunacb Ha N; - Nj nukce-
nen, To ectb Ha 1456 — 1331 = 225 nukcenen. 3Haa NPOCTPAHCTBEHHOE pa3peLueHne
cHuMmKa — 10 M/nukcenb — MOXHO, NyTEM BO3BeLEeHWsI 9TOM BeSIMYUHLI B KBagparT, ycTa-
HOBWUTb, YTO Ha 1 Nukcenb cHMMKa npuxogutcs 100 M? Ha MECTHOCTW. CoOoTBETCTBEHHO,
255 nukceneii Ha MECTHOCTM ByayT cooTBETCTBOBAThL 25500 M? nnu 2,55 ra. Takum o6-
pa3oM, MOXHO 3anucaTtb popmyny pelueHns 3agaun: S = (N, - Ny) * L? / 10000 [ra]. OT-
BeT: 2,55 ra.

3apava 3.

Ycnosue: o ungpobiM Mogenam nosepxHoctn (DSM), nonyyaemMbiM Ha OCHO-
BE pagapHOM KOCMNYECKOM CbEMKM C annapaTtoB Sentinel-1, onpegenunu, 4to cpeaHasa
MOLLHOCTb (BblCOTa HacrnoeHun otxogos) nonuroHa TbO yBenuuunack 3a 1 rog Ha 3 m
— COOTBETCTBEHHO, C 5 M, Ao 8 M. Takke nameHmnacob nnowaab nonuroHa — ¢ 20 go 25
nukcenen. NMpocTtpaHcTBeHHOE pa3spelleHne DSM coctaesnsaeTt 10 m/nukcens.

3adaHue: Paccuntante o6bem oTXo40B, KOTOPbIV ObiN CKNnagupoBaH Ha AaHHOM
NnonuroHe 3a paccmaTtpuBaeMbli nepunog. NpuBeante oTBET B KyOUYECKMX METpPaX.

PeweHue u oTBeT:

Mcxoos ns ykasaHHOro npoCTpaHCTBEHHOMO paspelleHus, 1 nukcenb LndpoBomn
mMogenu mectHoctn cooteetctByeT 100 M? Ha peanbHoOn MecTHOCTU. COOTBETCTBEHHO,
MCXOAHas Mrowaab nonuroHa coctaensna 2000 m?, a yuYnTbiBas €ro CpegH MOLL-
HOCTb, UCXOAHbIN O6EM MOXHO MPUHATL paBHbIM 2000 M * 5 M = 10000 m>. Anarno-
rM4YHbiM obpasom cumtaem o6bem TEO B nonuroHe 3a KOHEYHyto gaty: 25 nukcenen =
2500 m?% 2500 m? * 8 M = 20000 m3. CooTBETCTBEHHO, 06BEM OTXOZOB, KOTOpbI BbIn
CKnaumpraH Ha gaHHom nonuroHe 3a 1 rog = 20000 — 10000 = 10000 m® OTBeT:
10000 m*
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3apava 4.

Ycnosue: o kocMmnyeckoMy CHUMKY ¢ annapata Sentinel-2 B 66110 yctaHoBne-
HO, YTO CrneKTpanbHasa ApKOCTb 00bekTa B KpacHou 30He cnektpa (RED) coctaBnseT B
cpeaHeMm 950 ycrnoBHbIX eauHuy, a B GnvkHen mHgpakpacHon 3oHe crektpa (NIR)
1050 ycnoBHbIX eguHul. PaguomeTpuyeckoe paspelleHe kaHanoB CHUMKa Sentinel-2
B coctaBnseT 12 6ut/nukcens.

3aldaHue: PaccuuMtanTe 3HavyeHWe HOPManmn3oBaHHOIO Pa3HOCTHOroO Beretauu-
oHHoro mHaekca (NDVI) ana paccmatpmBaemMoro obbekta U Ha OCHOBE MOSlyYeHHOro
pesynbTarta ganTe 3aknioveHue, K Kakomy Tuny noactunarowen noBepxHOCTU ckopee
BCEro OTHOCUTCS 3TOT OOBEKT U3 NPEeaSsIOKEHHbIX BAPUAHTOB: OTKPbLITbIA FPYHT, CTenb,
nec.

PeweHue u oTBeT:

[ns pac4yeta HOpManM3oBaHHOIO Pa3HOCTHOIO BereTauuoHHOro nHaekca Heobxo-
ANMO HaWTM HACKOSbKO CrekTpanbHasi ApKOCTb B GRAMXKHEN WHpakpacHon obnactu
CrekTpa Bbille SAPKOCTU B KPACHOW 30HE CreKTpa, N0 OTHOLUEHUIO K 3HAYEHUIO CyMMblI
ApKocTen obbekTa B 060MX 30HaxX CNeKTpa, TO eCTb NPOU3BECTUN pacyeT MNo CrieayoLlen
dopmyne: NDVI = (NIR — RED) / (NIR + RED), ncnonb3ys aaHHble 3HadeHna NDVI =
(1050 — 950) / (1050 + 950) = 100 / 2000 = 0,05. Takoe 3Ha4yeHne NDVI cBugetenb-
CTBYeT O NOYTU MOSIHOM OTCYTCTBUM 3erieHOM Buomacchl Ha NoAcTUnaloLLen NOBEPXHO-
CTM 0OBbeKTa, YTO M3 NPensIoKEeHHbIX BapuaHToB B Gonbllen cTeneHn COOTBETCTBYET
oTKpbITOMY rpyHTY. OTBeT: NDVI = 0,5 (OTKPbITbIN IPYHT)

Tema 1.

Kakne obrnactu cnektpa anekTpoMarHMTHOrO U3ryYyeHus LUMPOKO UCMONb3YITCA B AN-
CTaHLUMOHHOM 30HOVPOBaHUM 3eMnun 1 noyemy?

MpumepHbIN BapuaHT:

B cnekTpe aneKkTpoMarHUTHOrO M3nyyYeHusi BbIAENAT ramMma, pPeHTreHOBCKUMW,
ynbTpaunoneTosbin, BUOANMBIA, UH(PPaAKPACHbLIA, MUKPOBOSHOBLIM U PaANOBOSHOBLIN
AnanasoHbl. B HacTosiLee BpeMsi, AN AUCTAaHUWMOHHOIO 30HOMPOBaHUS 3eMIU LMPOKO
NPUMEHSAIOT BUOUMBIN AnanasoH, NO3BOMSOWMI NOfydYaTb CHUMKU B NPUBbIYHbLIX Yero-
BeYeCKOMY BOCnpuaTUIO uBeTax, n MK-amanasoH, no3Bonsaowmim onpegenste A0N0SHU-
TenbHble XapaKTEPUCTUKM OOBHEKTOB N ABMEHMIK, B TOM yucne temnepatypy. Paguoan-
anasoH TakXe LWMPOKO ucnonb3yetca B [133 — OH No3BoniseT nofyvyatb BCENorogHble
CHUMKM, HE3ABUCMMO OT MeTeoycrnoBui. KOpOTKOBOSTHOBOE U3ryYyeHue B AnanasoHe oT
yNbTPOUONETOBOro A0 ramma-msnyyeHuss ncnonbdyetca B 33 noka mano, T. K. 3TO
COMNPSKEHO KaK C TEXHUYECKMMU CIOXHOCTAMMU, TaK U C ONACHOCTBLIO 3TUX BUOOB U3NY-
YeHUs ON4 XKUBbIX OPraHM3MoB.

Tema 2.

Kakne npeobpasoBaHuss MpOXo4uT COSIHEYHOE u3nydeHue, ucnonb3dyemoe ans [033,
npexage 4em oHo ByaeT 3aneyaTtneHo Ha UMdPOBOM KOCMUYECKOM CHUMKE?
MpumepHbIN BapuaHT:

®oTOHbI BblpbiBaeTcs 13 ConHua, nponetakT npumepHo 154 MAH. KM KOCMUYECKOro
NpOCTpaHCTBa M nonagarT B MarHuTocdepy 3emnu, ganee npoxogaT vyepes crnou at-
Mocdepbl, B3aUMOAEWCTBYIOT C NOACTMMAIOWEN NOBEPXHOCTbIO 3eMnu, npu 3ToM no-
rnoLuarTcs, paccemBaloTcs U oTpaxatTcs. OTpaxeHHoe, paccesiHHoe U cobCTBEHHOEe
n3nyyeHne ot 3emMnun — oTOHbI — BHOBb YCTPEMNSAETCHA CKBO3b aTMocdepy, HO B 06-
paTHOM HanpasneHuu. B 6nmkHeM kKocmoce NpopBaBLUMECS U3ITyYeHMEe MOXKET NonacTb
Ha ceHcop kocmuyeckoro annapata [433. CeHcop nepekoaupyeT MHTEHCUBHOCTbL MOK-
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MaHHOro n3ny4vyeHust (KoNmM4yecTBo POTOHOB) B LMGPOBYO Mepy (KONMYECTBO 3MEKTPO-
HOB) OT KaXXOoro y4acTtka NnoBepxHOCTU U 3anucbiBaeT B YCTPOMCTBO NamMATn, nepegaet
Nno paguokaHanam CBA3M Ha cTaHuuu npuema. Janee undpoBon curHan nepeBogsT B
WHTEHCUBHOCTb CBEYEHUS MUKCENEN 3KpaHa M onepaTop MOXET yBUOETb MOMyYEeHHbIN
KOCMUYECKNN CHUMOK.

Tema 3.
Kakne ocobeHHOCTM 4enoBEeYECKOro 3pEHNS N BOCNPUATUSA HYXXHO YYUTbIBaTb MNPU WUH-
TepnpeTauun KOCMUYECKNX CHUMKOB?
MpuMepHbLIN BapUaHT:

®dun3monormyeckn 4YenoBeyeckoe 3peHne afanTUMpoBaHO K BOCMPUATUIO OSIMH
BOMH npubnuantensHo ot 400 go 800 HM. [Juana3oH nony4veHnsa aaHHbix 433 ropasgo
LUMpe, HO Mbl BbIHY>XAEHbI NepekoaMpoBaTb HEAOCTYNHbIE ANA YEernoBEeYEeCKOro 3peHus
BMAbl U3NyyYyeHnsa B BUAUMbIN AnanasoH. Kpome Toro, npy aHanuae gaHHbix 033, Heob-
XOOUMO Y4YuTbIBaTb (pmsmonornyeckme ocobeHHOCTM pasHblX nogen (Hanpumep, Aanb-
TOHM3M W Opyrve OTKMOHeHWsa) u 6a30Byl0 NpeaB3ATOCTb B BOCMPUSTUM BU3yarbHOW
NHopMaLUnn YeroBeKOM, KOTOPYH XOPOLLO MOXHO NPOCeauTb Ha OFPOMHOM Kosinye-
CTBE ONTUYECKUX MWNMO3NA (pasnnyHble KapTWHKW, MOKa3biBalowme OLMBOYHOCTb
HalLero BocnpuaTus ueeta, gopm, obbema, TEKCTYp U T.M.).

Tema 4.

Kakne OCHOBHblE HanpaBrieHUs1 MOHUTOPWUHIa NPUPOLHbLIX PECYpPCOB MOryT ObITb OCy-
LLleCTBMNEHbI C MOMOLLBIO AaHHbIX ANCTAHLUMOHHOIO 30HAMPOBAHNA?

MpuMepHbLIN BapuaHT:

[aHHble [133 no3BonsoT oTCnexumBaTb COCTOSHME U U3MEHEHUSA B aTMocdepe,
rmgpocdepe, nutocthepe n 6uochepe 3emnu. Ecnn paccmaTtpuBaTb TOMbKO NPUPOA-
Hble pecypchbl, TO MO AaHHbIM [33 MOXHO OTCNnexmBaTb N3MeHeHNe obbemMa 1 KavyecTea
MOBEPXHOCTHbIX BOA, OLEHMBATb W3MEHEHUS (PU3NKO-XUMUYECKMX N MEXaHUYECKNX
CBOWCTB MOYB, OTCMEXUBaTb NPOLECCHbl 3PO3UN MOYB, OLEeHMBaTb TUMbl U COCTOSHWE
PaCTUTENBHOCTN, YPOXAMHOCTb CEeIbCKOXO3ANCTBEHHbIX KynbTyp, MNPOAYKTUBHOCTb
nacTéuLl, NoACYMTBIBaATL NOrONIOBbE CKOTA U OUKUX XUBOTHBIX, OLleHMBaTb 3anachl no-
ne3HbIX UCKOMaeMbIX 1 TeMMbl X A00bI4M. Kpome Toro, BaXXHbIM aCnekToM NpUMeEHEHUs
N33 aBnsieTcss oueHka yuwepba nNpupoaHbIM pecypcam OT CTUXUMHBLIX 6encTBun:
HaBOAHEHWI, 3eMIETPSICEHNI, NOXapPOB, U3BEPXKEHWI BYFIKAHOB W T.1M.

20.2. NMpomexyTo4yHana aTrectauus

MpomMexyToyHas aTTecTaumst No AUCLUMNIMHE OCYLLECTBNAETCS C NMOMOLLbIO CreayLmnx
OLIEHOYHbIX CPEACTB:
- KOHTPOIbHO-U3MEPUTENbHBLIX Matepuarnos, BKIOYAOLWMX 2 TEOPeTUYEeCKUX BOMpoca U WH-
hopMaLMOHHO-MOVCKOBYHO UK pacyeTHO-KapTorpaduyeckyto 3agady.
Teopemu4ecKue eonpochki:

1. O6wasa koHuenumusa reorpadumyecknx MHopmaumoHHbix cuctem (FMC): onpepenexve, nc-
TOopUS, Lenu n cpepa NpMMEHEHNs1, OCHOBOMNONaratoLwmne NpUHUMNLI.

2. 0O630p ocHoBHbIX kommepyecknx MMC-naketoB (ArcGIS, Maplinfo, TNC «lMaHopamay).

3. O630p OCHOBHbIX OTKPbITbIX FEONH(POPMALMOHHBIX NPpOorpaMmHbIX NpoaykToB (QGIS, gvSIG,

GRASS, SAGA).

"eorpacdmyeckoe npoctpaHcTBO B VIC: npoekumm n cuctemMbl KOOpAMHAT.

lMpocTpaHCTBEHHbIE AaHHbIE: MOHATUE, TUMbI, CTPYKTYpPa, OCHOBHbIE hopMaTbI.

ok
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OcobBeHHOCTM BEKTOPHOW U pacTpoBOM MoAenen NpeacTaBrieHnst MPOCTPAHCTBEHHbLIX OaH-
HbIX.

ATpnbyTMBHbIE AaHHblEe, nHTerpaunsa NC n CYB[.

OTKpbITbIE BEKTOPHbIE MPOCTpaHCTBEHHbIE AaHHble OpenStreetMap (OSM): xapakTepuctu-
Ka, NCTOYHMKN, YCIOBUSA MOSTb30BaHNS.

OTkpbIThle undposble mogenu penbeda SRTM, ASTER GDEM, ETOPO2, nx cpaBHuTEmNb-
Haga xapakTepucTuka n npuMmepbl MPUMEHEHNS.

OCHOBHbIe BO3MOXXHOCTM 06paboTKM M aHann3a NpoCcTpaHCTBEHHbIX AaHHbIX B NC.
Cnoco6bl nHtepnondaunn ganHblix (IDW, TIN, Nearest Neighbor u gp.), nx pasnuumsi u oco-
GEHHOCTM NPUMEHEHNS.

"eomMHdopMaLMoHHOE MOAENNPOBAHNE reOOUHAMUYECKMX NPOLIECCOB (PEYHOM CTOK, nons
paccenBaHns 3arpAa3HSAOLWNX BELLECTB U T.1.).

OcobeHHoCcTM 1 nepcnekTnabl NpuMmeHeHnsa MMC n gaHHbIX GUCTAHLMOHHOMO 30HOMPOBaHNUSA
ONs pelweHns 3agad B cdepe 3Konornm n Nnpupoaononb30BaHus.

MoHUTOPUHI NppoaHbIX pecypcoB ¢ nomowbto NNC, 033, cuctem rmobanbHOro no3numno-
HupoBaHust GPS/TTIOHACC 1 MOBMMbHbLIX NPUAOKEHNIA.

"eonHpopMaLNOHHbIE TEXHONOIMMK B ceTu NHTepHeT.

NcTopusa passutnsa MeToaoB AUCTAHLUNOHHOIO 30HANPOBAHKS.

dursnyeckme 0CHOBbI AUCTAHLMOHHOIO 3oHAnpoBaHus 3emnu (033).

TexHunyeckne cnocobbl ocyiectenenns 33, npyumepbl Cbe€MOYHBIX CUCTEM.

Paspewenne paHHbix [33: npocTpaHCTBEHHOE, pagMoOMeTpuUYecKoe, CnekTpanbHoe, Bpe-
MEHHoe.

Buabl kocMU4eCKNX CHUMKOB N CbeMk. OCHOBHbIE OENCTBYIOLME CNYTHUKN AUCTAHLNOHHO-
ro 3oHAupoBaHnsa 3emMnn N Nx gaHHble.

CnyTHuKkoBble CHUMKM Landsat: nctopusa nporpammbl, KOCMUYECKME annapaTbl, XapakTepu-
CTUKM AaHHbIX M peCcypcCbl JOCTYMNa K HUM.

PapapHasa Tonorpadgudeckaa cbeMka SRTM: kpaTkas ucTtopus, NpousBoaHas uudposas
mMogenb penbeda, ee BEpCun U XxapakTepuCTUKN.

OTKpbITble gaHHble Sentinel: CTopusa NporpamMmmel, KOCMUYECKME annaparbl, XapakTepucTu-
KM OaHHbIX U pecypcbl OCTYMNa K HAM.

OTeyecTBeHHbIE KOCMUYECKMe annapaTbl AUCTAHLMOHHOIO 30HOUPOBAHUSA, UX XapakTepu-
CTVKWN 1 NPOU3BOAHbIE AAHHbIE.

O630p OCHOBHbIX KOMMeEPYECKNX NporpaMmm ans pabotsl ¢ gaHHbiMK [133 (ERDAS Imagine,
ENVIun gp.).

O630p OCHOBHbIX OTKPbITbIX Cped C BO3MOXHOCTAMU o6paboTkm AaHHbix 033 (GRASS,
QGIS+0OrfeoToolbox, SAGA, R).

Koppekuusa gaHHbix O33: pagnomeTtpudeckada (kannbposka), reomeTpudeckad, atmocdep-
Hasl.

OcHoBHble OeWwndPOBOYHbIE NPU3HAKN U MeToAbl AelndpUpOBaHNS KOCMUYECKMX CHUM-
KOB.

ABTOMaTU3NPOBaHHbIE METOAbLI AeLLUMEPUPOBAHNS.

Pa6oTa ¢ ructorpammon n cnocobbl ynyyleHns Bu3yanbHOro BOCNPUATUS CHUMKOB.
CosgaHue n uHTepnpeTauuns LBETOCUHTE3NPOBAHHBLIX N306paXKeHUN.

Cnocobbl knaccudukaumm LMdpoBbIX 306paxeHun: KOHTponmpyemas (¢ obydyeHnem), He-
KOHTponupyemas (6e3 oby4eHus), HeveTkas.

TekcTypHbI aHanu3 n3obpaxeHun, maTpuyHasa anrebpa, MHOEKCbl U UX UHTeprnpeTauns
(NDVI, NDWI n gp.)

mobankeHble cnctembl nosuumonmpoBanus (IMMC), cpaBHuTenbHaa xapaktepuctnka GPS u
MNMOHACC.

MpumeHenne ganHbix 033 n [MIC ana nHBeHTapmM3aunm 1 MOHUTOPUHIa MPUPOAHBLIX pecyp-
COB.

Kpumepuu oyeHueaHusi omeema:

OTnuyHoO
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mybokoe 3HaHMEe 1 NOHMMaHWe npegMeTa, B TOM YMcine TEPMUHOMOMMN U OCHOBHbLIX MO-
HATUN; TEOPETUYECKMX 3aKOHOMEPHOCTEN; PaKTUYECKMX AaHHbIX; YAEeNbHbIA BeC ownboK npu
KOHTPOMbHOM onpoce — He 6onee 10%.

Xopouwo

Xopollee 3HaHMe M NOHUMaHWe npeameTa, B TOM 4YMChe TEPMUHOMOIMK U TeopeTude-
CKMX MOHATUW; FPaMOTHbIN OTBET Ha 3K3aMeHe 6e3 NpUHUUNManbHbIX OWMOOK; YAENbHbIA BEC
owmnboK Npu KOHTPONbHOM onpoce oT 11 oo 35%.

YpnoBneTtBopuUTenbHO

lMoHMMaHWe B LENOM TEPMMHOMOIMN U TEOPETUYECKMX 3aKOHOMEPHOCTEN; CYLLIECTBEH-
Hble OLWMOKK NpU N3NoXeHnn PakTUYECKOro maTepuana; He4oCTaTO4YHO JIOMNYHbIN U apryMeH-
TUPOBAHHbIN OTBET Ha 3K3aMeHe; yaesbHbl BeC oWMnBOoK Npu KOHTPONbHOM onpoce oT 36 Ao
60%.

HeyaoBneTtBoputesnbHO
Cnaboe n HegoCcTaTOYHOE 3HaHME TEPMUHONOMUU U (PaKTUYECKUX OaHHbIX, NPUHLMMIK-
anbHble oWnbKN Npy OTBETE; YAENbHbIV BEC OLUMOOK Npy KOHTPONbHOM onpoce 6onee 60 %.

PacyemHbie aHanumu4yeckue 3adayu (npumepsl) :

3adaHue 1

Llenb — nony4yntb MynbTUCMNEKTParibHble KOCMUYECKMe CHUMKM C annapatoB Landsat ¢ 3a-
AaHHBIMKU NapameTpamu.

3agaHue: ncnonb3ysi MOMCKOBbIE CUCTEMbI CEPBMCOB reosnornveckon cnyxbol CLUA «USGS
Global Visualization Viewer» (http://glovis.usgs.gov) nnm «EarthExplorer»
(http://earthexplorer.usgs.gov) Bei6paTb CHAMKM CO cleayLwmMMmn napameTpamu:

a) CbémouHasa cuctema OLI/TIRS kocmuyeckoro annapaTta Landsat 8

0) TeppuTtopus ropoga BopoHexa (51° ¢. w, 39° B. 4.) C OKPECTHOCTAMMU;

B) lNMepunopn cbemkn — co BpemMeHu 3anycka crnytHuka (10.04.2013) no Tekywyto aary;

r) O6nayHocTb — meHee 10%.

M3 BblgaHHOro nepeyvHsi AOCTYMHbIX CHUMKOB (CLEH), YAOBNETBOPSAIOWMNX 3a4aHHbIM PUnb-
Tpam, BblOpaTb Cambli PaHHUA N CaMbldi MOCNEOHUIA CHUMKU W 3arpy3uTb UX Ha JOKamNbHbIN
komMmnbioTep B popmarte GeoTIFF. 3arpyxeHHble apxuBbl C BbiIbpaHHbIMUM CLieHaMu pacrnakoBaTb
B y4eOHyI0 OUPEKTOPUIO Ha XeCTKoM ancke. OTKPbITb U N3y4UTb NOSyYEHHbIE JAHHbIE N UX Me-
TagaHHble B nporpamme QGIS.

OTBeTUTL Ha BOMpPOCHI:

1. Kakve gaHHble ele MOXHO 3arpy3uTb C yKasaHHbIX CEpBUCOB?

2. C Kakon Nepuoan4HOCTbIO BLIMOJTHAETCS CbeMKa CNyTHMKOM Landsat 8 ogHowm u Town xe
Tepputopun?

3. Kakue cnektpanbHble KaHanbl MMeeT CHUMOK C KOocMmyeckoro annapata Landsat 8 wu
CKOJTbKO MX?

4. CKomnbKO pacTpoBbIX CIOEB COAEPXUT OOUH CHMMOK (CLEeHa) M Kakon 06bem namsTu OHU
3aHMmarT?

5. Kakoe npocTpaHCTBEHHOE pa3pelleHne NMelT crnon cHUMKa Landsat 87?

3adaHue 2

Llenb — nonyynTb AaHHble pagapHou Tonorpaguyeckon cbeMkn SRTM Ha MHTEPECYHOLLYHO
TeppuUTOpUIO.

3agaHve: NCNonb3ys MOMCKOBYHO cuctemy cepBuca «EarthExplorer»
(http://earthexplorer.usgs.gov) Hantn gaHHble «SRTM 1 Arc Second Global» ga Ttepputoputio
BopoHexckorn obrnactu. o gaHHomy 3anpocy OyaeT BbigaH nepeveHb oparMeHToB (TalnoB)
pacTpoOBOro MOKPbITUSA. BbibpaTb HECKONbKO CMEXHbIX TaWrnoB Ha Hauboriee WMHTepecylLmi
parioH BopoHexckon obnactu n 3arpy3antb UX Ha NoKanbHbIN KOMNbIOTEP. 3arpy>KeHHble apXu-
Bbl C Tanamu pacnakoBaTb B y4eOHYy0 OMPEKTOPUIO Ha XeCcTKoM gucke. OTKpbITb U U3Yy4nTb
NonyYeHHble AaHHble U X MeTadaHHble B nporpamme Quantum GIS.

OTBETUTbL Ha BOMPOCHI:
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1. Kakune ewe umdpoBble mogenu penbeda OOCTYNHbI ANs 3arpy3ku Ha ykasaHHOM CepBU-
ce?

2. Kakoe npocTpaHCTBEHHOE pa3spelueHne umetoT gaHHele SRTM 1 Arc Second Global?

3. UT0o 03HavaeT 3Ha4YeHne NnKcens B pacTpoBOM NOKPbITUM SRTM?

4. Mo ymonuaHuto pactpbl SRTM oTobpaxatoTcsa B YEpPHO-6enom rpagmMeHTe — 4To OH nepe-
naet?
5. Moyemy mexay CMexHbIMK TarnnaMmm NpyM NPocMoTpe HabnaaeTcs WOB U OHW pasnMyatTcs
Mo OTTEHKY?

3adaHue 3
Llenb — ocBOVTb METOAUKY CO3[4aHUSA LBETOCMHTE3NPOBAHHbLIX N300paXXeHUNn 13 MynbTUC-
NeKTpanbHbIX KOCMUYECKUX CHUMKOB.

MosicHeHusa: MynbTUCNeKTpanbHblE KOCMUYECKME CHUMKM cOoAepXaT OrpOMHOE KOMM4YeCcTBO
WMHopMaLMM O 3eMHON NOBEPXHOCTU. [Na TOro 4ytobbl U3bLATL U UCNONb30BaTh 3TY MHGOPMa-
LUUIO NPUMEHSIOT pasHble MeToAuYeckue Npuémsl, Npu 3TOM Ars BU3yarnbHOro gelmndpuposa-
HUA Hambornee pacnpocTpaHeHO U yAoOBGHO CUHTE3MPOBaHME KaHanoB M300paxeHus. Hawe
LBETOBOE BOCMPUATME MOXKET BbITb NepesaHo KOMOMHaLUMSAMN TPEX OCHOBHbLIX LBETOB — Kpac-
HOro, 3efEéHOr0 N CUHEro — Takasli «nanuTpa» MCNonb3yeTcs Ans BOCMPOM3BEOEHUST MNOObIX
n3obpakeHnn Ha GONbLUMHCTBE SKPaAHOB M Npu nevatu npuHTepamu (LBetoeasa cxema RGB). B
cnyyae Bu3yanusauum MynbTUCNEKTPanbHbIX KOCMOCHMMKOB Mbl UMEEM BO3MOXHOCTb Bbl-
OpaTb: KakMe Wu3 KaHanoB CHWMKA COMOCTaBUTb KPacHOMY, 3€fEéHOMY M CUHEMY UBETY
YCTPOUCTB Bu3yanusauuun. [1oCKomnbKy CrnekTparbHble KaHalbl HECYT HECKOMbKO pPasrvnyHyto
NMHpOpMALMIO, NyYLLE UK XyXKe OTpaXkasd XapakTePUCTMKN TEX UMK NHbIX O0BHEKTOB, Mbl MOXEM
no-pasHOMy coyeTaTb 3TU KaHanbl Ans nyywero otobpaxeHns HeobXo4MMbIX Ham OOBbEKTOB
nUnNu ABNeHUn. B 3TomM 1 COCTOUT CYLLLHOCTb CUHTE3UPOBAHHbIX CHUMKOB.

3aganue: ncnonbays nporpammy QGIS cosgaTb 1 BU3yarnbHO NpoaHanmM3mpoBaTh LIBETOCUH-
Te3anpoBaHHble M300pakeHUs1 Ha OCHoBe cueHbl Landsat 7 ETM+ no npuBegeHHbIM Tabnuue
KOMOMHaLMAM KaHanoB.:

Kananebl
CHUMKa BoamoxxHas nHpopmaumsa
no RGB

CrangapTHas KOMBMHALMSA «UCKYCCTBEHHbIE LiBETa» — 4acTo UCNOMb3yeTcs, rmaBHbIM 06-
pa3oMm, ANs U3YYeHWs COCTOSIHWA PacTUTENbHOro MOKPOBA, MOHMTOPUHIa ApeHaxa v nod-
BEHHOV MO3auku, a Takke Ons U3ydYeHus arpokynbTyp. PactutenbHOCTb oTobpaxaeTcs B
OTTEeHKax KpaCHO-MypnypHOro, ropoackas 3acTpomnka — B CBETNO-ronybbix TOHax, a uBeT oT-
4,3,2 | KpbITbIX MOYB BapbUpyeT OT TEMHO-3eMEHOro A0 Gupto30Boro. XBowHble nieca dyayT Bbirns-
AeTb 6onee TeMHbIMU, BOPAOBLIMI MO CPABHEHWUIO C NIMCTBEHHLIMU. B Lenom, HacblLWeHHbIe
OTTEHKWN KpacHOro SIBNSOTCA MHAMKATOPaMu 340POBON U (MIK) LUMPOKONMCTBEHHOW pacTu-
TEeNbHOCTU, B TO BpeMs Kak boree cBeTrnble po30Bble XapakTepusyloT TPaBAHUCTYIO UMK Ky-
CTapHUKOBYH PaCTUTENbHOCTb.

KoMOnHaLma «ecTecTBEHHblE LBETa» — UCMONb3YOTCHA KaHanbl BUOMMOrO AuvanasoHa, no-
3TOMY OOBEKTbI 3€MHOM NMOBEPXHOCTM BbIMMSAAAT NOXOXKUMU Ha TO, KaK OHM BOCMPUHMMAIOT-
CH YenoBeyeckuMm rnasom. 34opoBas PacTUTENbHOCTb BbIMMSAUT 3eNeHon, He3gopoBas —
KOPUYHEBOW 1 XENTON, pacnaxaHHble Nons — CepbiMU C OTTEHKaMK (PMONETOBOro, AOPOrN —
3,2,1 CBETNo-cepbiMU. ITa KOMBUHALMA KaHanoB AaeT BO3MOXHOCTb aHanu3npoBaTb COCTOsIHME
BOLHbIX OOBLEKTOB M NPOLIECCHI CEAMMEHTaLMM, OLEeHMBATb MybuHbI. Takke Mucnonb3yeTcs
ONS N3y4YeHUs1 aHTPOMOreHHbIX 06BbEKTOB. BbIpyOkun 1 paspexxeHHas pacTUTENbHOCTb AeTekK-
TUPYIOTCS NIIOX0, B OTNM4Yne ot KombunHauum 4-5-1 nnn 4-3-2. Kpome Toro, TpygHoO oToeNnTb
OAMH TUN PacTUTENbHOCTU OT APYroro.

OTa koMOnHaums gaet usobpaxeHne 6nmn3koe K eCTECTBEHHLIM LIBETaM, HO B TOXE BpeMst
rMo3BosisieT aHann3MpoBaTb COCTOSIHUE aTMocdepbl U AbiM. 300poBas PacTUTENbHOCTL Bbi-
rNSOUT SIPKO 3eMEHON, TPaBSHUCTbIE cOOOLLECTBA — 3eMEHbIMU, SIPKO PO30BbIE Y4aCTKU Ae-
TEKTMPYIOT OTKPbITYHO NOYBY, KOPUYHEBLIE U OpPaHXXEBbIE TOHA XapaKTepHbl ANs Pa3peXKeH-
HOW pacTUTENbHOCTU. OTa KOMBUHALMSA MOXET ObITb UCNOMb30BaHa AN U3YYEHWs1 CENbCKO-
XO3ANCTBEHHBIX 3eMEefb M BOOHO-0ONOTHLIX YrOAMN, AVMHAMUKM NOXKAPOB M MOCT-NOXapHOro
aHanusa TeppuTopumn. [opoackas 3acTponka oTobpaxaeTcs B OTTeHKax pO30BO-
(bVIOJ'IeTOBOFO, TpaBAHUCTbIE COOGLLLeCTBa — 3eJ1eHbIMU N CBETIO 3eJ1IeHbIMWU.

7,4,2
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30opoBas pacTUTENBHOCTL OTOOpaXkaeTcsl B OTTEHKAX KpaCcHOro, KOPUYHEBOIrO, OPaHXXEBOTrO
n 3eneHoro. NMo4Bbl MOryT BbIMMAAETb 3€NEHO-TONYObIMU UM KOPUYHEBBIMU, YpOaHu3npo-
BaHHble TeppuTopumn — 6enecbiMn, cepbimun. [JobaBneHne cpegHero MHgpakpacHoro kaHana
no3BonisieT A0OUTLCA XOpOLLEeN pasnMYMMOCTM BO3pacTa pacTUTenbHOCTU. 300poBasi pac-
TUTENbHOCTb JAET OYeHb CUIbHOE OTpaxeHue B 4 n 5 kaHanax. Micnonb3oBaHue koMbuHa-
uun 3-2-1 napannenbHo ¢ 3Ton KOMOUHaUME No3BONSAET pasnuyaTb 3aTonnsgemble Teppu-
TOPUU U PaCTUTENBHOCTb. OTa KOMOMHaUUA ManonpurogHa Ang OeTEeKTUpPOBaHUS JOPOr U
Locce.

4,5,1

OTa KOMBMHaLUMsA He BKMOYaeT HWU OOHOro kKaHana u3 BUAMMOro AuanasoHa, u obecnevynsa-
eT ONTUManbHbIA aHanu3 CocTosiHUA aTtMocdepbl. beperoBble MUHUKM YETKO pPa3MYUMBI.
MoxeT 6bITb UCMONb30BaHa ANs aHanM3a TeKCTypbl U BMaXXHOCTU NoyB. PacTutenbHocTb B
CUHMX TOHaXx.

7,54

Kputepun oueHMBaHWA: 3agaHne CUMTAETCA YCNELLHO BbINOSIHEHHBIM (3a4nTbiBaeTcs oby4va-
toLLEeMycsl) NpyM MeToANYECKN NPaBUIbHOM XOA4E €ro pelueHust U NonyYeHUn BEpHOro OTBETA,
Npyv Hann4MmM KOHTPOMbHbLIX BOMPOCOB - HA HUX OOMXHbI OblTb NpPUBEAEHblI BEPHbIE OTBETHI C
obocHoBaHneM.

TexHONoOrMA NpoBeAeHUsA NPOMEXYTOYHOW aTTecTaumm BKITHOYaeT Criy4YyalrHbiin BbIOop
KWMa, nogroToBky M yCTHbI OTBET MO TEOPETUYECKMM BOMpocam/, a TaKkke pelleHne pacyet-
HOW 3a4a4n C UCNOSIb30BaHWEM BbIYNCIINTENBHOM TEXHUKM.

OnucaHne KpuTepueB U LWKarnbl OLleHUBAHUA KOMMNeTeHUun (pe3ynbTtaTtoB obyue-
HUSA) NPU NPOMEXYTOYHOM aTTecTauuu:

ON1S1 OUEeHUBaHUA pe3ynbTatoB OOy4eHMs Ha 3K3aMeHe WUCNONb3YKTCHA Creaylolmne Kpute-
puun:
- BNageHue NOHATUMHBIM annapaTtoM JaHHOW obnacTu Hayku (OUCTaHUMOHHOE 30HAMpPOBaHME
3emnn);
- CNOCOBHOCTb UNMCTPUPOBATL OTBET NpuMepamu, hakTamun, JaHHbIMWU HayYHbIX UCCnenoBa-
HUIA;
- NPUMEHSATb TEOPETMYECKME 3HAHMS AN PeLleHns npakTudecknx 3agad B cchepe obpaboTtkum n
aHanmsa npoCTPaHCTBEHHbIX AaHHbIX, B TOM Yncre gaHHbix [033.

[na oueHnBaHus pe3ynbTaToB 00y4YeHUs Ha dKk3aMeHe ucnonb3yetcd 4-b6annbHas wana:
«OTNUYHOY», KXOPOLLO», «yOOBIETBOPUTESILHO», KHEYAOBMNETBOPUTENBHOY.

CooTHoLLEeHMe nokasaTenen, KPUTEPUEB U LLKanNbl OLEHUBAHNS pe3yribTaToB 00y4eHus.
YpoBeHb
KpuTepumn oueHnBaHnSA KOMNeTEHL M cchopmmpo- Lkana

BaHHOCTHU OLIEHOK
KOMMNeTeHUUN
Obyvaowunca B nonHom mepe BnageeT MNOHATUMHbIM annapatoM | [1o8bilWeHHbIU Ominu4Ho
OaHHOM obnactu Haykn (reoMHdOpPMaLMOHHbIE TEXHOOTMA U OCHOBBI ypo8eHb
ONCTaHUUOHHOTO 30HAMPOBaHMSA 3emnun), CnocobeH WMMCTpUpoBaTh
OTBET NpuMepamu, akTamu, aHHbIMU Hay4HbIX UCCReaoBaHuiA; npu-
MEHSITb TEOPETUYECKME 3HAHMSA OIS PeLUeHUs MpPaKTUYeCcKUX 3agadv B
chepe 06paboTkm 1 aHannsa NPOCTPAHCTBEHHbIX AaHHbIX, B TOM YuC-
ne AgaHHbIx [133.

Obyvarowmnca OeMOHCTPUPYeT HaBblkM CBOOOAHOrO BRageHus WH-
Tepcenicom n yHkumoHanom MNC nporpamMm nNpuv BbINOMHEHUM Nabo-
paTOpPHbIX, MPAKTUYECKNX U KOHTPOSIbHBIX paboT, cnocobeH no namstu
BOCMNpOM3BECTU anroputmbl 06paboTku aaHHbIx 133 B TUC.
ObGyuvalowuiics BnageeT MNOHATUWMHBIM annapaTtom AaHHon obnactu | ba3osesil ypo- Xopowo
Haykn (reoMHOPMaLMOHHbIE TEXHOMOMMM U OCHOBbI AUCTAHLUOHHOTO 8€Hb
30HAMpOBaHMsT 3emnun), cnocobeH WNNICTPUpoBaTb OTBET NpuMepa-
MM, chakTaMuy, AaHHbIMU HaYYHbIX NCCREeAOBaHUN; JoMNycKaeT OwWnbkn B
MHTepnpeTaumMn pesynbTaTtoB 06paboTKM M aHanu3a NpoCTPaHCTBEH-
HbIX AaHHbIX, B TOM Yucne aaHHbix 133,

Obyvarowmnca OeMOHCTPUMPYET HaBblkM YBEPEHHOrO BNageHus WH-
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Tepcenicom n pyHkumoHanom MNMC nporpamMm nNpu BbINOMHEHUM Nabo-

pPaTOPHbIX, MPaKTUYECKMUX N KOHTPOSbHbIX paboT

Obyuaowmnca BnageeTt 4YaCTUYHO TEOPETUYECKMMIN OCHOBaAMU AUCL M- lMopozoeniti Yooerne-
NMvHbI, doparMeHTapHO cnocobeH UNNICTPUPOBaTHL ypo8eHb meopu-
OTBET Mpumepamu, dakTamy, SAHHbBIMU HAYYHBIX UCCIEgOBaHUN; He

yMeeT rpaMOTHO MPUMEHSTb anropuTMbl 06paboTkn 1 aHanusa npo- meJsibHO
CTpaHCTBEHHbIX AaHHbIX B [UC, B TOM uncne gaHHbix O33.

OTBeT Ha KOHTPOMbHO-U3MEPUTENbHbIN MaTepuan CoaepXuT cylle- - Heydo-
CTBEHHble owWwunbkM. OOyyalLWMNCa LEMOHCTPUPYET OTPbIBOYHbIE, eriemeopu-
dparmeHTapHble 3HaHUSA, HE YMeeT NMPUMEHATb anropuTMbl 06paboTku mesibHO
N aHanmsa npPoCcTPaHCTBEHHbIX AaHHbIX.

OueHKa 3HaHUN, YMEHUI 1 HABbIKOB, XapaKTepuayoLllasa atanbl popMUpoBaHNsa KOMNeTeH-
UMM B pamMKax U3yudeHUs OUCUUMNITMHBLI OCYLLECTBNSIETCA B X04€ TEKYLLEA U MPOMEXYTOYHON aT-
Tectayumn.

Tekylwasa atTectauus NnpoBogMTCsl B COOTBETCTBMMU C [lonoxeHMeM O TeKyllen aTtTectauum
oby4arLwmxcs no nporpammam Bbiclero obpasoBaHna BopoHEXCKOro rocyaapCTBEHHOIO YHU-
BepcuTeTa. Tekywasa aTrectaums npoBoanTcsa B oopMe NMUCbMEHHbIX paboT (KOHTPOsbHbIE pa-
60TbI, cMTyaunoHHble 3agaymn). Kputepum oueHMBaHUs NPUBEAEHDI BhILLE.

MpomexxyTouyHas aTtTecTauus NPOBOAUNTCH B COOTBETCTBUM C [1ONIOXXEHMEM O MPOMEXKYTOY-
HOW aTTecTauum oby4aroLmxcs no NnporpaMmmMam BbiCLLEro 06pa3oBaHus.

KOHTpOnbHO-M3MepUTENbHbIE MaTepuarbl MPOMEXYTOYHON aTTecTaunm BKNOYaT B cebsi
TeopeTMYeckme BOMPOCHI, MO3BOSISAIOWIMNE OLEHUTb YPOBEHb MOSyYEHHbIX 3HAHWUIA U NpakTu4ye-
CKkoe 3agaHue, No3BoMsLee OLUEHUTb CTeNeHb CHOPMUPOBAHHOCTM YMEHUN N HABLIKOB MpU
N3yYEeHNN OUCLUNIINHBI.

Mpy oueHnBaHNN NCNONb3YTCA KONMMYECTBEHHLIE LUKasbl OLEHOK, NPUBEAEHHbIE Bbi-
we.



