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1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHHSI JUCIUIUIMHEI ABISICTCA (POPMUPOBAHUE CIICAYIOMINX KOMIETSHIUI:

OIIK-3 CnocobeH  oOleHMBaThH  KAauyeCTBO  3€Melb, IPOBOJIUTH  ITOYBEHHBIC,
reo00TaHUYECKHE, AarpOXUMHUYECKHE M HEOOXOAMMble O0CIeNOBaHMSA, W3BICKAHHA, a TaKXKe
MPOEKTUPOBATh U OCYHIECTBIIATH MEPOIPUSATHUS MO OXpaHE, HCIOIb30BAHHIO, MOHUTOPUHTY U
BOCCTaHOBJICHHIO [TOYB ¥ IOYBEHHOT'O TOKPOBA.

OIIK-5 CmnocobeH mNpuMEHATh METOAbl cOopa, 0O0pabOTKH, CHCTEMATHU3AIUH H
NpECTaBICHUs TOJIEBOM M JabopaTopHO MH(OpPMALUHU, HABBIKK PAabOTBHI C COBPEMEHHBIM
obopynoBaHreM B MpodecCHOHATBHOM cdepe.

I1K-2 CnocoGeH pemars npodeccHOHANbHBIE 3aJa4d NMPH OPTaHU3alMH TOYBEHHBIX
o0cie10BaHUI B paMKax MOYBEHHOM ChEMKHU.

PesynpTaTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINN:

NOIIK-3.3 Pemaer OTAENbHbIE 3aJa4d IPOEKTUPOBAHUSA M  OCYIIECTBIICHUS
MEPONPHUIATHIA 1O OXpaHe, HCIOIb30BAaHUIO, MOHUTOPUHTY U BOCCTAaHOBIICHUIO TIOYB U
MOYBEHHOTO ITOKPOBA MO PYKOBOJICTBOM CIIEUAIKMCTOB 00JI€€ BEICOKOW KBATH(PHKAIINN

NOIIK-5.1 Hcnonb3yer pa3sHOOOpa3Hble MeETOAbl cOopa M OOpaOOTKM TMOJEBOM H
n1abopaTopHOil nH(popMaIHH

NOIIK-5.3 Dkcmmyatupyet o0opyaoBanue B mpodeccuoHanbHoM chepe

NIIK-2.1 TIpoBogut mouck u cObop umHDOpMamMHU, HEOOXOIUMOW ISl TOJATOTOBKUA H
MPOBEJCHUS TMOYBEHHBIX OO0cnefnoBaHuii; ynTtaer KapTel, ADPC U KOCMOCHUMKH, pabOTaeT C
AIIEKTPOHHBIMU 0a3aMU JTAHHBIX

NIIK-2.2  OcymiecTBisieT MpeaBapUTeIbHOE IJIaHUPOBAHUE TIOJEBBIX paboT W
MOJTrOTOBKY HEOOXOMMOTO 000PYAOBAHHS U PACXOIHBIX MaTEPHAIOB

NIIK-2.5 Odopmiaser 371eMEeHTbl MOJEBOW IMOYBEHHOW KapThl C MpeABapUTEIbHBIM
BBIJICJICHHEM ITOYBCHHBIX KOHTYPOB

2. OneHOYHBbIE MATEPHAJIBI TEKYILEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

OneMEHTBI TCKYIIECTO KOHTPOJIA:
— TECTHI;

— KOHTpOJIbHas paloTa;

— YCTHOE COOOLIECHUE.

Hanee cnedyem onucamo xasxicowii s1emenm (hopmyauposxu 3aday, memwvl pepepamos u
op.) ¢ ykazanuem KoO08 NpoeepsembvlX UHOUKAMOPOE OOCMUNCEHUS KOMNeMmeHYull U Kpumepuu
€20 OYEHUBAHUS, NPUBECMU KIIOYU NPABUILHLIX OMBEemo8 Ul HPUHYUN  NOCHPOEHUs.
NPasuIbHO20 omeema (no 803MONCHOCIL).

Tect (UTIK-2)

[IpuMepsl TECTOBBIX BOIIPOCOB:

1) CooTHecuTe MPOCTPAHCTBEHHOE Pa3PEIICHUE U CITyTHUKOBYIO IIATHOPMYy.
MODIS 250-1000 m.
Sentinel 2 10-60 m.
Landsat-8 15-100 m.

2) Kakas koMOMHAIMs KaHAJIOB UCTIONB3YeTCs JIJIsl pacyeTa HOpMaIln30BaHHOTO WHIEKCa
Beretanuu NDVI Ha nannbix paguomerpa (MODIS Sentinel-2 Landsat-8).

Kpurepun oneHuBaHUSA: TECT CUMTAETCS MPONACHHBIM, €CIM OOYyYalOImUid OTBETHII
IIPaBWIBHO HA 75% BOIPOCOB.



Konrponsnas padora (OIIK 5, UT1K-2.5)
KontponsHas paboTa coctout 2 3amad.

3amauva 1

Paccunrtarh BereTallmoHHbIC U MOYBEHHBIE CIIEKTPAJIbHbIE MHAECKCH B 0CBOCHHBIX [TIC
pecypcax (Beam Visat miin SNAP) ¢ 0ToOpaHHBIX CHIEKTpaIbHBIX CHUMKOB pasperieHueM 250 m
u 30 m.

3amaya 2

OneHuTh pa3Iuyusl TMOMYyYEHHBIX 3HAYCHUH B 3aJlaHHON 001acTH, MpeIBapUTEILHO
BBITNIOJIHUB €€ OKOHTYpPHBaHUE WU MPUMEHUB HIEUITUPOBAHHE.

PesynbTat KOHTPOJIEHOM PabOTHI: pe3yIbTaThl PACUYETOB CIIEKTPAIbHBIX HHICKCOB B BUJIC
COXPAHECHHBIX PACTPOBBIX JAHHBIX B (opMaTe png; pe3ysbTaThl OICHKH B BUAEC COXPAHEHHBIX
¢aiinoB ¢popmara txt uiau xIs.

Kputepuu oniennBanus:

Pe3ynbTathl KOHTPONBHOW pabOTHI ONPEACISIOTCS OIEHKAMU «3aUTCHO» WU «HE
3aYTCHO».

O1eHKa «3a4TEHO» BBICTABIISIETCS, €CIIM BCE 3aa4M pEeIIeHbI 0€3 OMMOOK.

OrneHka «He 3a4TeHO» BBICTABJISETCS, €CIIH MPHU PEIICHUH 3a/1a4 TOMYIICHbI OLTHOKH.

VYceraoe coobmenne (MITK-2.1)

YcTHOE cooOleHne MpeAcTaBiseT cCOO0OM JOKIan Ha OMPENeNEHHYI0 TeMy, KOTOPBIH
HYXXHO TIpOuYecTb mnepen ayauTopueid. Pabora Hajm cooOmeHueM BKIIOYaeT B ceOs JBa dTarma:
HOJArOTOBKY (HamMcaHUe JOKJAaJa, €ro aHalu3, MOMCK OTBETOB Ha BO3MOXHBIE BOMIPOCHI) U
HETIOCPEJCTBEHHO BHICTYIUICHHE TIEPE] CITyIIATENISIMU.

IIpy moaroroBke MaTepualloOB JAOKJIana CJeAyeT ONMUpaTbcs TOJIBKO Ha Hay4yHbIE
WCTOYHUKH MHPOPMALINU TaKhe KaK CTaTbU B PEIICH3UPYEMbIX HAYYHBIX JKypHaJIaXx.

[TpumepHBbIe TEMBI JOKIAA!

Omnpenenenue ¢ momoibio /33 comepikanus rymyca.

[TouBbl ypOaHU3UPOBAHHBIX TEPPUTOPHIA.

OnycTeIHUBaHUE.

O1ieHKa CTEeNeHn 3aCOJIEeHHOCTH TTOYBHI.

O1eHKa CTETIeHN POTUPOBAHHOCTH.

VYcrHOE cOOOIIeHHE — ATO MYyOJWYHOE BBICTYIUICHUE, TIPEIHA3HAYCHHOE IS Tepenadn
uH(pOpMallMd W BO3JEHCTBUS HAa ayauTopuio. PaccMoTpum acmekTbl ohOopMIIEHHE YCTHOTO
JOKJIaga Ha TpuUMepHyr TeMmy «OmpeneneHue cofaep)KaHus TymMyca C TOMOIIBIO JaHHBIX
JUCTAHLIMOHHOTO 30HAUPOBAHUS 3EMITN»:

Brenenue. MoxxHO HavyaTh ¢ OOBSCHEHHUS, YTO TYMYC — 3TO OPTaHUYECKOE BEIIECTBO,
KOTOPO€ COJIEPKUTCS B MOYBE M MIPAET BAXHYIO pOJib B €€ IUIOJOPOAUHU. 3aTEM MOKHO
pacckaszaTh O TOM, YTO OIpEAENIEHUE COJEpP)KaHUs TymMyca B TIOUYBE SIBJICTCS BaXXHOU 3ajaueid
JUISL CETTbCKOTO XO3siicTBa M dKoioruu. [locrme ATOro MOXXHO TEperTH K OOBSICHEHHIO, YTO
JAaHHBIE JTUCTAHIUOHHOTO 3oHAupoBaHus 3emumn (/[33) MoryT OBITH HCHOIB30BAHBI IS
ONpeJIeTICHUs CO/IEpKAHUS TyMYyca.

OcHoBHast 4acTh. B OCHOBHOI 4YacTu COOOIIEHHMS MOXHO paccka3aTb O TOM, Kak
pabotaroT Metozsl 133, rcnonbp3yeMble s OnpeAeNieHus CoJep:KaHus ryMmyca B mouBe. MoxKHO
OOBSICHUTH, KaKH€ TapaMeTpPhbl TTOYBBI MOXHO M3MEPHUTH C IMOMOIMIBIO STUX METOJIOB, U KaK dTH
napameTpbl CBSI3aHbI C COAECpXKAHUEM rymyca. MOXKHO TakXe MPUBECTU MPUMEPbl KOHKPETHBIX
MCCIIEIOBAHU M, TPOBEAEHHBIX C UCIOJIb30BaHUEM NaHHBIX [[33, U UX pe3yJbTaThl.



HyxHO ncnons30BaTh HArjasiAHbIE MaTepUaibl, TAKUE KaK CIAMJbI, TUIAKaThl UK BUJIEO,
4yTOOBl POUJUTIOCTPUPOBATH OCHOBHBIE HJIeHM cooOmeHus. Hampumep, MOXHO mOKa3aTh
¢dororpaduu momnei, caeraHHbIe ¢ TOMOIIBIO CIIyTHUKOB, I TpadyKH, MOKA3bIBAIOIIUE CBSI3b
MEXy MapaMeTpaMu IIOYBbI U COJIEPKAHUEM I'yMyca.

3akimroueHue. B 3akitoueHHH MOXHO TMOJBECTH WTOTM M TMOJYEPKHYTh 3HAYMMOCTD
ONpeNeNIeHUsl CoJlepkKaHusl TyMmyca ¢ moMoIbio JaHHbIX J[33. M0XHO pacckas3aTh O TOM, KaKue
[IPEUMYIIECTBA Ja€T HCIIOJIb30BAHUE 3TUX JAAHHBIX ISl CEJIBbCKOTO XO34MCTBA U 3KOJOTHH.
MOXHO TakXe MNpeUIOKUTh AYAUTOPUU 3aqyMaTbCsi O TOM, KaK OHHU MOTYT HUCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS B CBOCH KU3HU.

Odopmnenne. Harnsguele MaTepuanbl JODKHBI  ObITh  MHGOPMATUBHBIMH U
MPHUBJICKATETLHBIMA. MOKHO HCIONB30BaTh CIaWIbl ¢ QororpadusiMu CIyTHUKOB, KapTaMu
MOKPBITUS, TpaduKaMu CBA3M MapaMeTpOB IMOUYBBI U COJEpKaHUs Trymyca. MOXKHO Takxe
WCIIOJIb30BaTh MHTCPAKTUBHBIE DJIEMEHTHI, TAKUE KAK OMPOCHl WM BHKTOPUHBI, YTOOBI BOBJICYD
ayJIUTOPHUIO B Mpoliecc oocyxaenus. Hampumep, MOKHO TPEIIOKUTh ayAUTOPHH OTBETUTH Ha
BOIIPOCHI O TOM, Kakue Metonbl /[33 ucnonb3yroTes A ONpeneaeH s CoepKaHus Tymyca Win
KaK coJiepKaHue TyMyca BIUsET Ha IUI0JOPOAUE MOYBHI.

Kputepuu oniennBanus:

Pe3ynbTarhl ycTHOrO T0K/Ia/1a ONPEAEIAIOTCS OLIEHKAMU «3aYTEHO» UITU «HE 3aYTEHO».

OrneHKa «3a4TE€HO» BBICTABISIETCSA, €CJIM BCE JOKIAJ MOATOTOBIEH MHGOPMATHUBHO, Ha
OCHOBE HayuyHBIX JAaHHBIX M BBINOJIHEH B CPOK, CaM JOKJIAIUUK XOPOUIO MOHSUI TEMY U MOXET
OTBETUTH Ha BOMPOCHI IO HEH.

OneHka «HE 3auTE€HO» BBICTABISAETCS, €CJIM IPHU IMOATOTOBKE HCIOJIb30BaHbl JAHHbBIE
Oo0IIMX HMCTOYHHMKOB, JOKIAJAYUK IUIOXO OPHEHTHUPYETCS B TEME U HE MOXKET OTBETHTHh Ha
BOIIPOCBHI.

3. OneHoYHbIe MaTepHaJibl HTOTOBOI0 KOHTPOJIA (IPOMEXKYTOYHOI aTTecTalMu) U
KpUTEepHUHU OlleHUBAHUS

3adyer B NATOM ceMecTpe IMPOBOIUTCS B MUCHbMEHHOW ¢opme B (hopmMe TEeCTOBBIX
3aganuil. [IpogomKuTenbHOCTD 3aueTa 45 MUHYT, 00IIiee KOJTHMYEeCTBO BOMIPOCOB B TecTe 20).

[IpoBenenne 3au€ta C TOMONIBIO TECTOBBIX 3aJaHU TO3BOJIIET  IMOBBICUTH
00BEKTUBHOCTH OLIEHKH YPOBHS 3HaHMUU. TecT coueTaeT B cede KOHTPOJIbHOE 3aJaHUE U ITAJIOH,
10 KOTOpOMy MOXHO CYI[I/ITI) 0O Ka4eCTBEC YCBOCHI/HI MaTepHaﬂa. OHGHI/ITI) 3HAHUSA U yMeHI/HI
0OJBIIOTO YHCIa CTYAEHTOB MO OOJBIIOMY O0BEMY H3yUYEHHOTO Y4eOHOro MaTepuaia 3a
KOPOTKUH TNpoMexyTok BpemeHH. Co3gaTh paBHbIE BO3MOXKHOCTH W IpaBa JUIsl BCEX
TECTUPYEMBIX, CHHU3UTh YPOBEHb HMX O3MOLMOHAIBHOTO HampsbkeHus. OpraHu3oBath
caM000y4YeHHe U CAMOKOHTPOJIb.

[Ipumep TecToBBIX 3aaHuii B cucteme Ims
Bormpoc 1.

MeperecyTe Ha U306PaxXeHie OTEETb

TA€ PaCMIONAraeTcs 06AacTb YNLTPaGUONETOBOrO M3NYUeHA? BUANMOTo? MHOPakpacHoro?

| Ynstpaduoner ‘ | Buaunsiii | |A<¢paxpac4m‘

Bompoc 2.



BhibepWTe NpaBuNbHLIA OTBETH

Ana onpefeneHHbiX BEreTayWoHHbBIX WHAEKCOB CYLLECTEYHT CBOW MNOPOrY YYBCTBMTENBHOCTY K PaspekeHHOCTU PacTUTENbHOCTH.,

Hanpumep, NDVI I:lOBHaL'IaET. HYTO PaCTUTENbHOCTE Ha NaclWagn L’CCﬂe;ﬂ,OBaHMH(

| meHee 0.1 || Gonee 0.7 || 6onee 0.3 || meHee 0.3 |

‘

YBAALWAA |( OTCYTCTBYET |(3apa>era 6ONE3HAMK |[r paspekeHHan |

Bompoc 3.

BblbepuTe NpaennbHbIA oTBET

Ha ucnonb3oBaHK Kakux KaHanoB OCHOBaHbI pac4eTbl BoNbLWKNHCTBA CNeKTpanbHbIX WHOEeKCcoB?

BONbWWHCTED PacYeToB OCHOBAHO Ha F K s

Bomnpoc 4.

COOTHECWTE TEPMWMHBI W NOHATKA

Tennosol WHGpakpacHblii AnanasoH| BriGepuTe...

EnvHWA MHGpakpacHbIi Bbibepure...
} ) SWIR
CMNekTpanbHbliA KaHan "cCMHWIA"
Red
CpepHWiA MHOpakpacHblid AManasoH | - aan
CNekTpanbHbIi KaHan "KpacHbIit" NIR
_ _ Blue
CNeKTRaneHBIW KaHan "3eneHsln”
TIR
4. OueHoYHbIE MaTepHAaJIbI IS NMPOBEPKH OCTATOYHBIX 3HAHUM

(chopMUPOBAHHOCTH KOMIIETEHIIMIA)

IOYB?

Tect
Bonpoc 1 (IIK-2)
CriekTpanbHas 0TpaXxaeMOCTh B KaKMX JUIMHAX BOJH JA€T BO3MOXKHOCTb UCCIIEIOBaHUS

OtBeTsI:
brnxuss ungpakpacHas obnacte cnexktpa u CBY.

Bomnpoc 2 (OIIK-5)
Kocmuueckast nHpopMaryst ¢ KakuM pasperieH|ueM IpUroHa 1Jis ucciael0BaHus OoYB?

OTBeThI:
Paspemennem menee 30 m.

HNudopmanus o pazpadorunkax

Ky)KeBCKaH I/IpI/IHa BanepLeBHa, KaHA. Ireorp. HayK, JOLICHT Ka(bez[pm MCTCOPOJIOTUH U

kiuMarosioruu [T TI'Y.



