MHNHOBPHAYKH POCCHUH

denepanbHOe rOCyIapCcTBeHHOE 0K0IKeTHOE 00pa3oBaTesibHOE
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa xkaprorpadpuu u reouHpopmMaTuku

ABropsi-coctaButenu: IlluxoB Anapeii HukosaeBuu

Pabouast mporpamMma AUCIUTIITUHBI

HPUMEHEHUE JAHHbBIX TUCTAHIIMOHHOI'O 30HANPOBAHMUWSA 3EMJIM 1JIA
OLIEHKU OKPYXKAIOIIEA CPEJbI U YPE3BBIYAMHBIX CUTYALIUIA

Kox YMK 90510

YTBEepKAECHO
[TpoTokon Ne3
oT «20» mas 2020 r.

ITepmb, 2020



1. HammeHnoBaHue JUCHUININHBI

[IpuMeHeHne JaHHBIX TUCTAHIIMOHHOTO 30HAMPOBAHMS 3€MJITU ISl OLIEHKH OKPYXKAIOIEeH Cpeibl U
YPE3BBIYANHBIX CUTYaLIHI

2. MecTO IMCHMILIMHBI B CTPYKTYPE 00pa30BaTeJIbHOM MPOrpaMMbl

JlucrumiimHa BXOIUT B BapUaTUBHYIO YacTh biioka « b.1 » oOpa3oBaTenbHON MpOrpaMMBbI IO HaIIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 21.03.03 ['eone3ust U IUCTAaHIIMOHHOE 30HIUPOBAHUE

HAITpaBJICHHOCTb I[I/ICTaHIII/IOHHOC S30HAUPOBAHUC



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucturuinabl [IpuMeHenne JTaHHBIX AUCTAHIIMOHHOTO 30HAUPOBAHNS 3eMJIH
JJIS1 OLlEHKH OKPY KAK0Iel cpebl U Ype3BbIYAWHBIX CUTYalHii Y 00y4Yaromerocs 10HKHbI ObIThH
c(hOPMHUPOBAHEI CIEAYIONIUE KOMITETCHIINH:

21.03.03 I'eone3ust U AMCTAHIIMOHHOE 30HIUPOBAHHUE (HAMPABICHHOCTS : JIMCTAaHIIMOHHOE 30HIUPOBAHUE)
ITK.13 roTOBHOCTH K MPOSKTUPOBAHUIO U MTPOU3BOICTBY TOMOTPado-Treo1e3nIecKuX U a3poPOoTOCHEMOTHBIX
paboT npu U3bICKAaHUSIX 0OBEKTOB CTPOUTENHCTBA U U3yUEHUU MPUPOTHBIX PECYpCOB
ITK.29 criocoGHOCTh K UCIOJIb30BAHMIO MaTEPHATIOB IUCTAHIIMOHHOTO 30HIMPOBAHUS U
reoMH(pOPMAIIMOHHBIX TEXHOJIOTHI MPU MPOBEACHUN MOHUTOPUHTA OKPYKAIOIIEH CPEIbl U I PalliOHAIIBHOTO
MIPUPOIOTIOIB30BAHUS



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

21.03.03 I'eone3ust 1 JUCTAHLIMOHHOE 30HANPOBAHUE
(HanpaBIeHHOCTh: JIMCTaHIIMOHHOE 30HJMPOBAHNUE)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

10

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

144

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

56

IIpoBenenue JeKIUOHHBIX
3aHATHH

28

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

28

CamocTrosiTesbHast padoTa
(ak.4ac.)

88

@®opMBbI TeKyl1ero KOHTPOJIS

HtoroBoe koHTposbHOE Meponpustue (1)
[TuceMeHnHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IlpuMeHeHNe TaHHBIX IUCTAHIMOHHOTO 30HIMPOBaHMs 3eMJIH /Il OLIEHKU OKPY:Kalolei cpeabl u
Ype3BbIYAHBIX CHTYallHH

Beenenue. [lonsitue 00 a3poOKOCMHYECKOM MOHUTOPHHIE OKPYKAKOLIEH cpeabl
Benenune. OcHoBHBIE onpeenenHus. [IoHsITHE «MOHUTOPUHIY, «3KOJIOTUYECKUII MOHUTOPHHI Y,
«aBPOKOCMI/ILIeCKI/Iﬁ MOHUTOPHHI». I[aHHI)IC AUCTAHIOMOHHOI'O 30HANPOBAHUSA 3eMiIi Kak HHCTPYMCHT
MoHHUTOpHUHTa. OCHOBHBIE IPEUMYIIECTBA U OTPAHUYEHUSI KOCMHUYECKOr0 MOHUTOpUHTa. OCHOBHBIE
TeMaTUYECKHE 3a/1a4l KOCMUYECKOTO MOHUTOPUHTA. OCHOBHBIE BUIbI YPE3BBIYANHBIX CUTYAIIHI TPUPOTHOTO U
TEXHOTEHHOI'0 XapakTepa.

KocMuyeckuii MOHUTOPUHT COCTOSIHHSI IIPUPOTHBIX pecypcoB (JecHOro ¢oHaa, IOYBEHHOTO
MOKPOBAa, BOJHBIX 00 bEKTOB)
OCHOBHBIE 33/1a41 KOCMHUYECKOT0 MOHUTOPHHTA IPUPOIHBIX pecypcoB. TpeOoBaHusI K JaHHBIM KOCMHYECKO
ChEMKH (IIPOCTPAHCTBEHHOE, BPEMEHHOE pa3pelieHie, 0030pHOCTD, MEPUOMIHOCTD ChEMKH CIIEKTPaIbHbBIC
KaHaJH:I) A UX UCTIOJIb30BAaHUWA MTPHU PCIICHUHU 3a1a41 MOHUTOPHHTA. KocMmuueckui MOHHUTOPHHT JICCHBIX
pecypcoB. HpopMaIMOHHBIE POTYKTHI, UCTIOIB3yEeMbIe JIJIT MOHUTOPUHTA JIeCHBIX pecypcoB (Global Forest
Change u ap.). TexHOIOTHH BBISBICHUS BRIPYOOK, rapeii, BETPOBAJIOB, TIOBPEKICHUS BPEAUTEISIMH U
Oone3usiMu steca. OCOOEHHOCTH EIU(PPOBOYHBIX MPU3HAKOB PA3IUUHBIX BUB HAPYIICHUH JIECHOTO MTOKPOBA.
OHCHKa ANHAMHKHU JICCOBOCCTAHOBJICHUS 11O MHOT'OJICTHUM PAdaM JAaHHBIX I[33 MOHI/ITOpI/IHF HETraTUBHBIX
MPOIIECCOB B MMOUBaX (IUIOCKOCTHOW CMBIB, IMHEHHAS 3pO3HsL, Ie(IIAINUS, TEPEYBIAKHEHNE, 3aCOJICHHIE MTOYB).
OCHOBHBIC 33/1a4i MOHHUTOPHHTA BOJHBIX 00BEKTOB. BO3MOKHOCTH OIIEHKH 3arpsi3HEHUSI BOJI IO CITy THUKOBBIM
nanHbM. OTIeHKa YPOBHSI BOJIBI 110 CITyTHUKOBBIM JTAHHBIM (CITyTHHKOBAS albTUMETPHUS BOJIHOM MOBEPXHOCTH).

Kocvuyeckuii MOHUTOPHMHT B CeJIbCKOM X03s1iicTBe
OcHOBHBIE 33124l KOCMHUYECKOT0O MOHUTOPHHTA B CEIILCKOM X03sicTBe. TpeboBanus k naHHbM [[33,
MIPUMEHSIEMBIX B CEJIbCKOX0391CTBEHHOM MOHUTOPHUHT€E (IIPOCTPAHCTBEHHOE pa3pelleHNe, CIIEKTPAJIbHbIE
KaHaJbl, 0030pHOCTh, YaCTOTA ChEMKH). MeTOo bl peIIeHHs TUIIOBBIX 3aJau CEJIbCKOXO035HCTBEHHOIO
MOHUTOPHUHTIA 0 JaHHBIM [[33: o1leHKa COCTOSHUS MaxXOTHBIX 3eMellb. BhIsIBIEHNE yUaCTKOB IIEpeBhINaca
ckoTa. OLEeHKa COCTOSIHUS II0CEBOB, IIPOTHO3 YPOKaMHOCTH 110 1aHHBIM /[33. BridBiieHue 3apacraromux
cenbxo3yroaui. [ImanupoBaHue cebCKOX03sICTBEHHOTO MPOU3BO/ICTBA C UCIIOJIB30BaHUEM JIaHHbBIX J[33.
WNupopmaninoHHble CUCTEMBI AUCTAHIIMOHHOIO MOHUTOPHHTA CEJIbCKOXO03sIIICTBEHHOTO Mpou3BojicTBa: BE'A
(MKU PAH), Kocmoc-AT'PO (UTL] CxauDxkc), ['eoananurrka-Arpo (CoB30HT) U ap.

Kocvuyeckuii MOHUTOPHUHT 3arpsi3HEHHUS OKPY:KAIOIIeil cpeabl
TpeboBanus k nanueiM /133, HCONB3yeMbIM B MOHUTOPUHTE 3arpsi3HEHUST OKPYXKAroIiel cpepl. OrpaHu4eHUs
MCTOAO0B KOCMHWYCCKOI'O MOHUTOPHHTA 3arpsASHCHU. MOHI/ITOpI/IHF 3arpsi3HCHUS BOAHBIX 00BEKTOB (OIICHKa
MYTHOCTH, LIBETEHUS BOJIbI, BHISIBJIEHUE PA3IMBOB HEPTENPOLYKTOB). MOHUTOPUHT 3arpsA3HEHUs aTMOCHEPHOTO
BO3/lyXa, aHAJIM3 COJIep>KaHus adpo30iieil. BrisiBieHre 3arpsa3HeHHs TOYBEHHOTO MOKPOBa He(DTEMPOyKTaMH.
BrisiBneHne y4acTkoB TN pacCTUTEILHOTO MOKPOBA BCIEACTBHUE 3arpsi3HEHUS

MOHUTOPHHT ONACHBIX FHIPOMETE0POJIOrHYEeCKHUX SIBJICHUI
Hcnonp3oBanne KOCMAYECKOM I/IH(l)OpMaIII/II/I AJI1 MOHUTOPUHI'A OMMACHBIX TUAPOMETCOPOJIOTHICCKUX SIBIICHUM.
Meteoponoruueckue cnyTHukU Meteosat, NOAA, MetOp, Mereop-M. Ucnonb30Banne JaHHBIX
METEOPOJIOTUYECKUX CITyTHUKOB ISl KPATKOCPOYHOT'O MPOTHO3a OMACHBIX SBJICHHI MOTO/BI - CYIIECTBYIOLIHE
BO3MOKHOCTH U OTPaHUYEHUSI. ABTOMATU3UPOBAHHBIEC TEXHOJIOIUU OLIEHKU MTapaMeTpoB 00JauyHOCTH, 30H
OCAJIKOB U SIBJICHUH MOTOBI 110 JAHHBIM METEOCITyTHUKOB. CyIIECTBYIOIIUE BEO-CEPBUCHI JIJIsI IPOCMOTpa
AaHHBIX U TEMATHYCCKUX IMMPOAYKTOB C METCOPOJIOTHUICCKUX CITYTHHKOB.
MOHHUTOPHHT ONaCHBIX THAPOJIOTHYECKHX SIBJICHNH. BEIsIBICHNE 30H 3aTOMJICHUS 110 JAHHBIM CITy THUKOBOM
CbEMKHU B ONTUYECKOM U PAJUOIOKAMOHHOM JMana3oHax. MOHUTOPUHT COCTOSIHUSA JIEI0OBOTO IOKPOBA MO



pazMoNIOKAlMOHHBIM JaHHBIM. VC0ap30BaHNE CIIyTHUKOBBIX JAHHBIX B TMIPOJOTUYECKUX MOACIAX IS
OLIEHKU TIEPEMEHHBIX COCTOSIHUS 0ACCEHHOB U U1 BepuuKanuu.

MOHHMTOPHHT JIECHBIX IOKAPOB
du3nyecKkre U TEXHOJIOTMYECKHE OCHOBBI BBISIBJICHNE TEIJIOBBIX aHOMAJIUH 110 CITyTHUKOBBIM JJAHHBIM.
CIyTHUKH ¥ TaTYUKH, UCTIOJIB3YEMBbIE JIIT MOHUTOpUHTA TToskapoB: Tera/Aqua MODIS, NPP VIIRS, NOAA
AVHRR. Bo3MOXXHOCTH ¥ OTpaHUUYEHHS CYIIECTBYIOIIMX CEHCOPOB IO JETEKTUPOBAHUIO TEIJIOBBIX aHOMAJHM.
OTKpBITBHIE CEPBUCHI IPEJOCTaBIEHUE NaHHBIX 0 noxapax: FIRMS, Kapra noxapos UTL CxanOxkc.
WudopmanroHHbIe CHCTEMbI TUCTAaHIIMOHHOTO MOHUTOPHUHTA JiecHBIX mokapoB (MCJIM-Pocnecxo3).
OrneHka mocaeACTBUN JIECHBIX M0KAPOB MO CIIYTHUKOBBIM JaHHBIM. TpeGoBaHUs K TaHHBIM, UCIIOJIb3YEMBIM
JUTS OIICHKU TIOCTIEACTBUI MokapoB. [IpenmyiecTBa U orpaHUuYeHHs! OLIEHKU MOCJIECTBUI MOXKapOB MO
nanabiM J133. CyiiecTByIonye NpoeKThl B 001aCTH MOHUTOPUHTA MOCIIEICTBHM JIECHBIX M0kapoB B Poccuu.

MOHHMTOPHHT Ype3BbIYANHbIX CUTYallMid TEXHOTCHHOI'0 XapaKTepa
B03MOKHOCTH M OTpaHUYEHUS CITyTHUKOBOTO MOHHTOpUHTa YC TeXHOTEHHOTO Xapakrepa. TpeboBaHus K
UCHOJIb3yeMbIM AaHHbIM J[33. MOHUTOPUHT KPYIHBIX PAa3JIMBOB HE()TU U HEPTENPOIYKTOB HA CYyILIE U B OKEAHE.
Bo3MoxHOCTH TpUMEHEHUs! CTyTHUKOBOT'O MOHUTOPUHTA B 30HaX BOCHHBIX KOH(DIUKTOB.

HUcnonb3zoBanue BIIJIA niass monuTopunra YC
becnmiioTHbIe JeTaTeNbHbIE annapaThl Kak NepcrneKTUBHbINA criocod Monutopunra UC. Opranusanus ChbeMKH ¢
BIUTA nns monuropunra YC, ocHoBHBIE TpeOoBaHMs K AaHHBIM. [IpakTuka ncnonb3oBanus BIIJIA B MUC
Poccuu 17151 MOHUTOpPUHTA JIECHBIX MOXKAapOB U HaBOJHEHHH. OCHOBHBIE 3a/1auH, periaeMble ¢ moMoIbio BITJIA:
MOUCK OOBEKTOB, OIPEIeNIEHUs] KOOPJMHAT, 00ecIieYeHue CBsI3bI0, MpoBeaeHue cheMKu. CoznaHue
TPEXMEPHBIX MO/IeJIeH MOTEHIIMAIBHO ONACHBIX 0OBEKTOB ¢ MOMOILIbIO AaHHBIX BITJIA.

IloAroToBKa K HTOrOBOMY KOHTPOJIbHOMY MEPONPHATHIO
IToaroroska k utoroomy KM, akTyanusanus maTepuaia o OCHOBHBIM ITPOMIEHHBIM TeMaM: Kocmuueckuit
MOHUTOPUHT COCTOSIHHSI IPUPOIHBIX PECYPCOB (JecHOTO (OHA, TOYBEHHOTO MTOKPOBA, BOJAHBIX OOBEKTOB),
KOCMUYECKHI MOHUTOPHUHT B CEIBCKOM X0351CTBE, KOCMUYECKHII MOHUTOPHHT 3arpsi3HEHUS OKPY KAIOIIEn
cpelbpl, MOHUTOPUHT ONACHBIX THIPOMETEOPOIOTUYECKUX SIBICHUN, MOHUTOPUHT JIECHBIX II0KapOB,
MOHUTOPHHT YpE3BBIYANHBIX CUTYAIIMi TEXHOTE€HHOI'O XapakTepa



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. TemaTuueckoe nemmpprupoBaHUE U HHTEPIPETALUS KOCMUYECKUX CHUMKOB CPEITHETO U BHICOKOTO
MIPOCTPAHCTBEHHOT'O pa3pelieHus:yde0HOe TTOCOOUe IS CTYJACHTOB, 00YUYAIOIIMXCSI 0 OCHOBHBIM
00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIIET0 00pa30BaHMs yPOBHEH OakajaBpuaT U MarucTpaTypa HarpaBJICHUS
05.00.03 Kaprorpadus u reoundopmaruka/A. H. Illuxos [u ap.].-Ilepms:ITT'HNY,2020, ISBN 978-5-7944-
3476-7.-191.-bubauorp.: c. 187-190 https://elis.psu.ru/node/642172

2. JlabyTtuna U. A. Vcnonb3oBaHue JaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS AJI1 MOHUTOPUHTA SKOCUCTEM
OOIIT:Metoanyeckoe nocooue/Jlabytuna . A..-Mocksa:Bcemupnsiii ponn aukoit npupoast (WWF),2011.-
90. http://www.iprbookshop.ru/13470

JdomosHuTeIbHAS:

1. ITonomapuyk A. U.,Yepenanona E. C.,IlluxoB A. H. /luctaniionHoe 30HAUpOBaHKE B KapTorpaduu.
[TpakTukym:yuebHOe ocodue AJis CTYICHTOB, 00YyYaIOIINXCsl 10 HAMPABICHHUIO TIOJrOTOBKU OaKalaBpoB
"Kaprorpadus u reounpopmaruka'/A. 1. [Tonomapuyk, E. C. Uepenanosa, A. H. [lluxos.-Ilepmb:Ilepmckuii
rocyJapCTBEHHBIN HALIMOHAJIBbHBIN UccienoBaTenbckuil yausepeuret,2013, ISBN 978-5-7944-2211-5.-100.-
bubmuorp.: c. 99-100

2. Knmxnukos 0. @.,Kpasiosa B. 1., Tyrybanuna O. B. AspokocMuyeckre MeTo bl reorpaduyeckux
UCCIIeIOBAaHMI: yUeOHUK [T CTYJICHTOB BY30B, 00y4JaroLIiXxcs 1o HanpasiaeHuto "I'eorpadus” n
cneuuansHocTsM "['eorpadus” u "Kaprorpadus"/FO. ®@. Kumxuukos, B. U. Kpasuosa, O. B. Tyry0anuna.-
Mocka:Akagemus,2011, ISBN 978-5-7695-6830-5.-410616.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://gis-lab.info Caiit coobimiecTBa crienaaTucToB B 00JACTH OTKPBITHIX TeoTexHonoruii ['uc-Jlad

http://accident.perm.ru/ Caiit "OnacuHsie npupoHbie siBieHus [lepmckoro kpas"

http://scanex.ru/ Caiit rpynmnsl komnanuii CkanOKc

http://gisa.ru I'eoundopmarnmonnsiii mopran 'IC-Accounanuu - coo0miecTBo npodheCCHOHAIOB B 00J1aCTH
reonH(OpMallMOHHBIX TEXHOJIOTUI

http://russianspacesystems.ru Poccuiickne KOCMHYECKHE CUCTEMBI: pa3padoTKa HH()POPMAITMOHHBIX CUCTEM
KOCMHYECKOTO Ha3HAYCHUS

http://resources.arcgis.com/ru/help Pecypcst ArcGIS

10. Ilepeyenb HH(POPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca MO JMCUUILIHHE

O6pazoBatenbHbIi nporiecce o aucuuiuiiae [IpuMeHenne JaHHBIX JUCTAHIMOHHOTO 30HAUPOBAHUS
3emJIn 1J1M1 OLIEHKH OKPY:KaIolleil cpebl M Ype3BbIYaWHbIX CUTYAUMH MPEANoJaracT UCIoJb30BaHUE
CJIEYIOIIEro MPOrPaMMHOT0 o0ecrieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

[Ipe3enTanrioHHble MaTepUabl (Caibl IO TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN).
Hoctyn B pexxume on-line B DiieKTpoHHyI0 6nbanoreunyto cuctemy (3bC).
JloCTyn B 3JI€KTPOHHYO HH(OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[1O: LibreOftfice; kommexT nporpamm ArcGIS 10; QGIS; EasyTrace 8.65; Notepad ++; Google Chrome;
Mozilla Firefox; 7zip; Adobe Acrobat Reader DC; Google Earth; FileZilla Client 3.7.3; Blender 2.73.
10 na HOyTOYK: OC «AnbT O6pazoBanue» (Jorosop Ne JIC 003-2020).

DnekTpoHHas 0a3a JaHHBIX HaydHOU WHMopMmaruu — Hayuno-anexkrponHas ounbnuoreka E-library (B T.4.
Hay4HBIC CTaThH, aBTOpedeparts! u 1p.);

Apxussl kadenps! kaprorpadun u reonHpopmaruku u [ MC-niearpa [ITHNY:

» ApxuB nudpoBbIx Tonorpaduyeckux kapt macmrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 ronpr;

* ApxuB 1u(poBBIX U neyaTHbIX kocMuyeckux cHUMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 rozsi;
* ApxuB 1 (poBHIX Mojenel penbeda 1 HUPPOBEIX MOAETEH MECTHOCTH;

* ApXUB MEPUOJMYECKON, YIeOHON M TEXHUIECKOM JIUTepaTyphl KaQeIpsl, B T.U. JICKTPOHHBIC U3JAHUS;

* ApxuB IIU(PPOBHIX TEMATUUECKUX FITEKTPOHHBIX CJI0EB 06a3 MPOCTPAHCTBEHHBIX JTAHHBIX;

* ApXUB MEYaTHOM TEXHUYECKOH TUTEPATyphI IO COMPOBOXKICHHIO JTUIIEH3MOHHBIX POTPAMMHBIX IPOYKTOB.
ApxuB OTKpbITEIX TreofanHbIx nopraina GIS-LAB.INFO.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aITaHH TT0 JUCIUIUIMHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHON paOOThI U IPOBEICHUU 3aHATUI B pEeXKUME OHJIAH MOTYT
MCTIOJTB30BAThCS:

cuctema BHuIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>kuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTE€PHAJIOB U MPE3EHTALINH, ayINO0- U BUJICOKOHTEHT, a TaK K€ TECTHI, IPOBEPsEMbIE 3a/1aHus,
3aJaHusl Uil COBMECTHOM pabOTHI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).



11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HE0OX0AMMOM AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHILINHE

J1J1s IEKIIMOHHBIX 3aHATUN TPeOyeTcs: MPOEKTOP, IKpaH, KOMITLIOTEP/HOYTOYK, MeoBast (1) UM MapKepHas
J0CKa.

J7is IpakTUYECKHX 3aHSATUI: TIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK, MeNoBas (1) UK MapKepHas J0CKa.
J17ig TpyNHOBBIX U MHAMBUIYAIBHBIX KOHCYIBTAINI TPEOyEeTCs: MPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK,
MeJoBas (M) WM MapKepHas JJOCKa.

Jl11s mpoBeIeHUs TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu TpeOyeTcs: MPOeKTop, SIKpaH,
KOMIThIOTEP/HOYTOYK, MeIoBas (M) WM MapKepHas J0CKa.

JI71st caMOCTOSATEILHOM pabOThI: ayAMTOPHS, OCHAIIIEHHAS] KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
MOAKIIOUEHUs K ceTu «IHTepHEeT», 00€CTIeUeHHBIN JOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITHOHHO-
oOpazoBarenbHyto cpeny yauBepcutera. [lomemenns Hayunoit oubnuorexu [ITHUY.

[Tomemenust HayuHoii 6nbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATETbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYTIOM K JIOKQJIBHOW U TI100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YuTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOH U I7T00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢gaxynibrera, kopn.8, aya. 419. Obopyaosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPaMHU € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrpaBouHo-nipaBoBas cucreMa «Koncynprantlnroc»



DOH/IbI OLICHOYHBIX CPEACTB JAJISl ATTECTAUMHU M0 AUCHHUILIHHE
IIpumMeHeHue JAHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHNS 3eMJIM ISl OLIEHKH OKPY KAK0IIell cpeabl
U YPe3BbIYAMHBIX CUTyallMH

Ilnanupyemble pe3yabTaThl 00yUYeHHs N0 JUCUHUILINHE /151 GopMHUPOBaHUSI KOMIIETEHIMHU H
KPUTEPUH UX OLIEHUBAHUS

KoMmnerennus IlnannpyemMble pe3yabTaThl Kpurtepun onennBanus pe3yJibTaToB
o0y4eHHs o0y4eHus
K.13 3HaTh: TEXHOJOTUYECKUE OCHOBBI HeynosiaerBopure

TOTOBHOCTbD K
MPOEKTUPOBAHUIO U
IIPOU3BOJICTBY
tonorpado-
r€0/Ie3MYCCKHX U
a’po(HOTOCHEMOYHBIX
paboT NP U3BICKAHMSIX
00BEKTOB CTPOUTEIHCTBA
Y U3yYCHUU TIPUPOTHBIX

pecypcoB

MIPOBEICHUS
a’podOTOCHEMOYHBIX PAOOT MpHU
U3YYEHUU TIPUPOJIHBIX PECYPCOB,
MPEUMYIIECTBA U OTPAHUYCHUS
ceeMkH ¢ BITJIA,
XapaKTePUCTUKU TOYHOCTHU
nagueIx ¢ BITJIA.

YMmeth: 00pabaThiBaTh
MaTepHuaibl a3pOo(HOTOCHEMKHU U
cveMku ¢ BITJIA nns nposenenust
WHXEHEPHO-IKOJIOTUYECKHUX
M3BICKAHUM, a TaKXKe IS
MOHUTOPUHTA U OLICHKU
JTUHAMUKHU IPUPOJHBIX PECYPCOB
Bnaners: nporpaMMHbIMU
cpencTBaMu 00paObOTKH TaHHBIX
a’podOTOCHEMKHU M ChEMKH C
BITJIA u noiydeHust TOTOBBIX
MH(GOPMAILIMOHHBIX MPOTYKTOB
(opTodoTOIIIaHOB, TPEXMEPHBIX
MOJICIICH U Jp.) IJIsl peIieHus
3a/1a4 WHKEHEPHO-
JKOJOTMYECKUX M3BICKAHHMH,
MOHUTOPUHTA IPUPOIHBIX
pecypcoB u UC

He 3naeT TexHONIOrn4ecKre OCHOBBI
MPOBEACHUS a3p0(hOTOCHEMOYHBIX PadbOT P
U3Y4YEHUH IPUPOIHBIX PECYPCOB,
MPEUMYIIECTBA U OTPAaHUUYCHHS CHEMKH C
BIUJIA.

He ymeer oOpabaTbiBaTh MaTepualibl
a’podorocheMku u cheMku ¢ BITJIA mist
IIPOBE/ICHUS] MHKEHEPHO-3KOJIOIMYECKIX
M3bICKaHUH, a TaKXKe JJI1 MOHUTOPHUHIA U
OLIEHKHU IMHAMMKH ITPUPOTHBIX PECYPCOB

He Brageer nporpaMMHBIMU CpeICTBAMU
00pabOTKH TaHHBIX a3POPOTOCHEMKH U CHEMKHU
¢ bIIJIA n nosry4eHust TOTOBBIX
MH(POPMALMOHHBIX TPOIYKTOB
(opTrodoTorIaHoB, TPEXMEPHBIX MOJIETICH U JIp.)
JUISL pELIeHNUs 33124 MHKEHEPHO-
HKOJIOTUUECKUX U3bICKAHUH, MOHUTOPUHTA
IIPUPOJHBIX pecypcoB u YC

YaoBaerBopuTeIbH
JlemoHcTpHpyeT o011He, HO He
CTPYKTYpPHUPOBAHHBIE 3HAHUS TEXHOJIOTUIECKIX
OCHOB ITPOBEACHUS a3p0(HOTOCHEMOUHBIX padoT
P U3YUYCHHUH IPUPOJHBIX PECYPCOB,
MPEUMYIIECTB U OrpaHrueHui cheMku ¢ BITJIA,
XapaKTepUCTUK TOYHOCTU JaHHbIX ¢ BITJIA.
JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHBIE
yMeHHUs 00pabdaThIBaTh MaTepUATBI
a’podorocheMku U chemku ¢ BITJTA mmst
MIPOBEICHUS HHXKEHEPHO-3KOJIOTHICCKUX
W3BICKAaHUH, a Tak)Ke JIJIT MOHUTOPHUHTA U
OIICHKH TUHAMUKHU TIPUPOJTHBIX PECypCOB
BnaneeT TOJIbKO OCHOBHBIMHU
(YHKITMOHATBHBIMUA BO3MOYKHOCTSIMU
MIPOrPaMMHBIMHE CpeIcTBaMU 00paboOTKH




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
JTaHHBIX a3podoTocheMKu U cheMkH ¢ BITJIA u
MOJIyYEHUS TOTOBBIX MH(POPMALIMOHHBIX
IPOAYKTOB (OPTO(HOTOMIAHOB, TPEXMEPHBIX
MoJiesiel U JIp.) Ul peleHus 3a1a4
MHXCHEPHO-IKOJIOTMUECKUX U3BICKAHUH,
MOHHMTOPHHIa IPUPOJHBIX pecypcoB u UC

Xopomuo
B nenom chopmupoBaHHbIe, HO cofepKalline
OTJEeNbHBIE P00l 3HAHUS TEXHOJIOTUYECKUX
OCHOB MPOBEJEHUS a3PO(POTOCHEMOUHBIX PadOT
IIPU U3Y4YEHUH NPUPOJHBIX PECYPCOB,
MIPEUMYILECTB U OrpaHUYEHUN cheMKH ¢ BITJIA,
XapaKTEPUCTUK TOYHOCTH AaHHBIX ¢ BILJIA.
B nienom ycnennsle, HO coJieprkaliie
OTAENbHBIE MPOOEINTBl yMEHHUSI 00pabaThIBaTh
MaTepuaibl a9poPhOTOCHEMKH U ChEMKH C
BIUTA nnst mpoBeneHust MHXXEHEPHO-
9KOJIOTUYECKUX U3BICKAHMM, a TAKKE TSt
MOHUTOPUHTA U OLICHKU JUHAMUKH IIPUPOJIHBIX
pecypcoB
VYBepeHHO BiaieeT NpOrpaMMHBIMU
cpencTBaMu 0OpaObOTKH JTAHHBIX
aspodorocheMku U chemkn ¢ BITJIA u
MOJTy4€HHUs TOTOBBIX HHPOPMAIIMOHHBIX
MPOAYKTOB (OPTO(OTOMIIAHOB, TPEXMEPHBIX
MoJIeNIeH U Jp.) s pelieHus 3a1a4
WHXXEHEPHO-IKOJIOTUUECKUX U3BICKaHUM,
MOHUTOPUHTA TPUPOIHBIX pecypcoB U UC

OT1iu4HO
JleMOHCTpUpYET BHICOKMI YPOBEHb 3HAHUI
TEXHOJIOTHYECKUX OCHOB MTPOBEICHUS
a’3poPOTOCHEMOYHBIX PadOT MpPU U3YUEHUN
MIPUPOHBIX PECYPCOB, TPEUMYIIECTB U
orpannueHuil ceeMku ¢ BIIJIA, xapakTepuctuk
ToyHOCTH JaHHbIX ¢ BIIJIA. 1 roTOB NpUMEHATH
3HAHUS Ha MPAKTUKE
JleMOHCTpHpYEeT yCTeNIHbIe YMEHHsSI B 00JIaCTH
00paboTKN MaTepHaAIOB a3PO(POTOCHEMKH U
cheMku ¢ BITJIA s mpoBeaeHust HHXEHEPHO-
9KOJIOTUYECKHUX U3BICKAHMM, a TAKKE JUIs
MOHUTOPHHIA U OLICHKU JUHAMUKH IIPUPOTHBIX

pecypcoB
CB00OJHO BJIaIC€T NPOrPaMMHBIMU




KoMmnerenuus Ilnanupyemsble pe3yibTaThl Kpurtepun onennBanus pe3yJibTaToB
o0y4ueHust o0y4eHust
OT1iu4HO
cpeacTBaMu 00pabOTKH TaHHBIX
a’podorocheMku u cheMku ¢ BITJIA u
MOJTy4€HHUsI TOTOBBIX HHPOPMAITMOHHBIX
MPOIYKTOB (OPTO(OTOMIAHOB, TPEXMEPHBIX
MoJieNiel u Jp.) s perieHus 3a1a4y
WMHKEHEPHO-3KOJOTUYECKUX U3bICKaHUM,
MOHHMTOPHUHIA NPUPOAHBIX pecypcoB U UC u
rOTOB IIPUMEHATH UX IIPHU PELICHUU HAYUYHBIX U
MPAKTUYECKUX 3a/a4.
IK.29 3HaTh: OCHOBHBIC TPEOOBAaHUS K HeynosierBopure
CIIOCOOHOCTE K nanaeM J133 st ocymiectsienus | He 3HaeT ocHOBHBIE TpeboBaHMs K JaHHBIM J[33
KCIIOJIb30BaHHIO MOHUTOPHUHIA TPUPOJIHBIX JUISl OCYILIECTBIIEHNUS] MOHUTOPUHIA IIPUPOIHBIX
MaTepHaJIOB pecypcoB u UC. OcHOBHBIE pecypcoB UC, oCHOBHBIE 33/1a4¥ KOCMUYECKOTO
JUCTAHIMOHHOTO 3a/1a4M KOCMHUYECKOI'0 MOHHTOPHHIA IIPUPOJIHBIX PECYPCOB, a TAKKC
30HAUPOBAHUA U MOHHUTOPHHTA JIeCHBIX pecypcoB, | UC MpUPOAHOro U TEXHOIEHHOI'O XapaKTepa;
reonH(OpMalMOHHBIX BOJIHBIX OOBEKTOB, [IOYBEHHOTO | TPeOOBaHUS K pa3paboTke HHPOPMAIIMOHHBIX
TEXHOJIOTUM IIPU MOKpOBa, a Taxxe UC CUCTEM AUCTaHIIMOHHOTO MOHUTOpHUHTA YUC;
HPOBCACHUN IPUPOIHOTO U TEXHOICHHOI'O 0COOCHHOCTH Pa3TUYHBIX CIIEKTPATbHBIX
MOHUTOPHUHIA xapakrtepa. TpeboBanus K JIMAra30HOB, UMEIOIKE 3HAYEHUE MTPU PEILICHUU

OKpYXaIOIIeH Cpeabl U
JUTSL paliiOHaIbHOTO
MIPUPOIONOIB30BAHUS

pa3paboTke HHGOPMAITMOHHBIX
CHUCTEM JUCTAaHIMOHHOTO
monutopunra YC. OcobeHHoctu
Pa3IMYHBIX CHEKTPaIbHBIX
JMana3oHOB ChEMKH, UMEIOIIINE
3HAUEHUE MPU PELICHUH 3a/1a4
MOHHMTOPHHTA.

YMeTb: Mpou3BOIUTH BEIOOD,
3aKa3, IPeJBAPUTEIbHYIO U
TEMaTUYECKYI0 00paboTKy
nanHbix 33 mos penenus 3aaa4y
MOHUTOPUHIA IPUPOAHBIX
pecypcoB u YC. Pematb
TEMaTUYECKHE 3a7a4U
MoHutopuHra cpeactsamu ['MC-
texHoJsioruil. [IpoexrupoBats
MH(GOPMAILIMOHHBIE CUCTEMBI
JUCTAaHIIMOHHOTO MOHUTOPHHTA.
Buanmers: MeTogamu u
TEXHOJIOTHSIMU TEMAaTUYECKOU
00pabOTKM CHUMKOB JIJIs
pelIeHus 3aa4 MOHUTOPUHTa
IPUPOJHBIX PECYPCOB U
YpE3BbIYANHBIX CUTYALUH.

3a/1a4 MOHUTOPUHTA.
He ymeer npou3BoauTh BEIOOD, 3aKa3,
MpPeIBAPUTENbHYIO U TEMAaTUYECKYI0 00pabOTKy
naHHbIX /133 115 peneHus 3aa4 MOHUTOPUHTA
npupoAHbIX pecypcoB u UC; pemath
TEMaTUYECKHE 3a/1a4l MOHUTOPUHTA
cpeactBamu I'MIC-TexHON0THil; TPOEKTUPOBATH
MH(POPMAIITMOHHBIE CUCTEMBI JUCTAHITMOHHOTO
MOHUTOPUHTA.
He Brnangeer meToamMu ¥ TEXHOJIOTHSIMU
TEMaTU4eCKOH 00pabOTKH CHUMKOB JIJIst
pelieHus 3aj1ad MOHUTOPUHTA MPUPOTHBIX
PECYPCOB U YPE3BBIYANHBIX CUTYALUH.
YaoBaerBopuTeabH
JemoHCTpUpYET 001IHE, HO HE
CTPYKTYPUPOBaHHbIEC 3HAHUSI OCHOBHBIX
TpeboBanuii k JaHHbIM J[33 s
OCYLIECTBJICHUSI MOHUTOPUHTA IPUPOIHBIX
pecypcoB UC, OCHOBHBIX 337]a4 KOCMHUYECKOTO
MOHHUTOPHHTA MPUPOTHBIX PECYPCOB, a TAKKE
YC npupoHOTO U TEXHOT€HHOTO XapaKTepa;
TpeboBaHUH K pa3padoTke HHGOPMAITMOHHBIX
CHUCTEM JAUCTAaHIMOHHOTO MOHUTOpHUHTra YC;
0COOEHHOCTEH Pa3IMUHBIX CIIEKTPATBHBIX
JIMATNIa30HOB, UMEIOIINX 3HaYEHUE TP PEIICHUN




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
3a/1a4 MOHUTOPUHTA
JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHBIE
yYMEHHUsI IPOU3BOJIUTH BHIOOD, 3aKa3,
MIPeIBAPUTENbHYIO U TEMAaTUYECKYI0 00pabOTKy
naHHbIX J[33 115 penieHus 3aa4 MOHUTOPUHTA
NpUpPOJHBIX pecypcoB n YUC; pemath
TEMAaTUYECKHE 3a7a4l MOHUTOPHHIA
cpeactBamu [ MC-TexHOIOTHIT; TPOEKTUPOBATH
MH(POPMAIIMOHHBIE CUCTEMBI JUCTAHITMOHHOTO
MOHUTOPHHTA.
Bnameer HEeKOTOPHIMU AJIEeMEHTaMU TEXHOJIOTUU
TeMaTU4ecKoi 00pabOTKN CHUMKOB IS
pelieHus 3a/1ad MOHUTOPUHTA MPUPOTHBIX
PECYPCOB U YPE3BBIYANHBIX CUTYALUH.

Xopoio

B nesiom chopMupoBaHHEIE, HO COJIEpKAIIIHE
OTJIeNbHBIE P00l 3HAHUS OCHOBHBIX
TpeboBanuii kK JaHHbIM J[33 s
OCYIIECTBJIECHUSI MOHUTOPUHTA TPUPOIHBIX
pecypcoB UC, OCHOBHBIX 337Ja4 KOCMHUYECKOTO
MOHUTOPUHTA TPUPOIHBIX PECYPCOB, a TAKKE
YC npupoaHOro U TEXHOTE€HHOT'O XapakTepa;
TpeboBaHUH K pa3padoTKe HHPOPMAITMOHHBIX
CHUCTEM JUCTAaHIMOHHOTO MoHUTOpUHTra YC;
0COOEHHOCTEH pa3INYHbIX CIIEKTPAIbHBIX
JTMATNIa30HOB, UMEIOIINX 3HaYEHUE TIPHU PEIICHUN
3a/1a4 MOHUTOPUHTA
B nenom ycneminsie, HO coaepIKaime
OTJIeTIbHBIE MPOOEIIbl YMEHUS TPOU3BOIUTD
BEIOOD, 3aKa3, MPeABAPUTEIHHYIO U
TeMaTu4yeckyto o0paboTky naHubix 33 s
pelieHus 3aj1ad MOHUTOPUHTA MPUPOIHBIX
pecypcoB u UC; pemiath TeMaTUYECKHE 3aa4u
MonurtopuHra cpeacrsamu ['MC-TexHonornii;
MIPOEKTUPOBATh HH()OPMALIMOHHBIE CUCTEMBI
JUCTAaHIIMOHHOTO MOHUTOPHUHTA.
Biianeer ocHOBHBIMM METOJAMU U
WHCTPYMEHTaMHU TEMaTUIECKON 00paboTKHI
CHUMKOB JIJIsl PEIICHUS 3a7]a4 MOHUTOPHHTA
MIPUPOHBIX PECYPCOB U UPE3BBIYAMHBIX
CUTYyalUM.

OT1iu4HO
JleMOHCTpUpYyET BBICOKMI YPOBEHb 3HAHUI




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
OT1iu4HO

OCHOBHBIX TpeOoBaHwmii K NaHHBIM J133 mmst
OCYIIECTBIEHUS MOHUTOPUHTA MIPUPOIHBIX
pecypcoB UC, OCHOBHBIX 337Ja4 KOCMHUYECKOTO
MOHHUTOPHHTA MPUPOTHBIX PECYPCOB, a TAKKE
YC npupoHOTo U TEXHOT€HHOTO XapaKTepa;
TpeboBaHUH K pa3padoTKe MHPOPMAITMOHHBIX
CHUCTEM JUCTAaHIMOHHOTO MOHUTOpUHTa YC;
0COOEHHOCTEH pa3INYHbIX CIEKTPAIbHBIX
JTMATIa30HOB, UMEIOIINX 3HaYEHUE TP PEIICHUN
3aj1a4 MOHUTOpHUHra. Crioco6eH MPUMEHSTh
MOJTyYCHHBIC 3HAHUSI IPU PEIICHUH HAYYHBIX U
MPaKTUYECKUX 3a]1ay.

YMeeT nmpou3BOAUTH BEIOOD, 3aKa3,
MPEIBAPUTENLHYIO U TEMAaTUYECKYI0 00padOTKy
nanabIX [[33 ans peuieHus 3aaad4 MOHUTOPUHTA
npupoaHbIX pecypcoB u YUC; pemath
TeMaTU4eCKHe 3a/1a4l MOHUTOPUHTA
cpeactBamu [ MMC-TexXHOIOTHIT; TPOEKTUPOBATH
MH(GOPMALIMOHHBIE CUCTEMBI TUCTAHIIHOHHOTO
MoHHUTOpHHTA. CIOCOOEH MPUMEHSITh
MOJTy4YE€HHBIE HAaBBIKU B PEAJIbHBIX MPOEKTAX.
Bnameer ocHOBHBIMEH METOAMU U
WHCTPYMEHTaMHU TEMaTUIECKON 00paboTKI
CHUMKOB JIJIsl PEIICHUS 3a]]a4 MOHUTOPHUHTA
MIPUPOJIHBIX PECYPCOB U UPE3BBIYANHBIX
CUTyaLui.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. ba3zoBas

Bua MmeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH : DK3aMEeH
Crnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OLiEHKa MO0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTaIlK OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.
MakcuMajibHOe KOJIH4YecTBO 0ayioB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTangHo» - ot 81 o 100
«xopomo» - ot 61 o 80

«YI0OBJIETBOPUTEJBbHO» - 0T 50 10 60
«HeyI0BJIeTBOPUTEIbHO» / «He3auTeH0» MeHee 50 Oamna

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

MK.13

TOTOBHOCTb K IIPOCKTUPOBAHUIO U
MIPOM3BOJICTBY TOmorpago-
re0JIe3NUECKHUX U
a3po(hOTOCHEMOUHBIX paboT MpH
U3BICKAaHUSX 00BEKTOB
CTPOUTEIBCTBA U H3YYCHUH
NPUPOJHBIX PECYPCOB

KocMmuueckunii MOHUTOPHHT B
CEJIbCKOM XO35I1CTBE
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

CtyneHT BiiajieeT METOIaMH U
MHCTPYMEHTaMU paclio3HaBaHUs
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP IO
KOCMHYECKHUM CHHUMKAaM; CIIOCOOEH
UIEHTU(OUIUPOBATH MPOSBICHUS
HEraTUBHBIX MPOLECCOB Ha
CEJIbX03YT0/IbsIX (TIOCKOCTHOTO CMbIBA,
JUHEHHON 3po3uH, nedismmm,
3aKapCTOBAaHHOCTH, ME€PEBHITIACA,
3apacTaHus cenpxo3yroauii). CocodeH
MIPOU3BOAUTH OIICHKY COCTOSTHUS MaXOTHBIX
3eMelb 110 JaHHbIM [33.

MK.13

TOTOBHOCTb K IIPOCKTUPOBAHUIO U
MIPOM3BOJICTBY TOmorpago-
re0JIe3UUECKHUX U
a’po(hOTOCHEMOUHBIX paboT MpH
U3BICKAaHHUAX 00BHEKTOB
CTPOUTEJBCTBA U H3YYCHUH
NPUPOJTHBIX PECYPCOB

Ucnons3zoBanue BITJIA nms
MouuTopunra YC
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

CtyaeHT crnocoOeH UCTOoIb30BaTh TaHHbBIC
ceemku ¢ BITJIA (oprodororan,

¢ poBasi MOI€TIb MECTHOCTH) IS
MOHHUTOPHHTA U OLIEHKU PUCKA PA3BUTHS
YC, a Takke UMEET HaBbIKU TPEXMEPHOI
BU3yaiu3anuu 30H6I pa3BuTs YC Ha
ocHOBe CHUMKOB ¢ BITJIA.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKYyLIero KOHTPOJIs pe3yJibTaTOB 00y4eHH s
IK.13 [ToaroroBka Kk UTOrOBOMY CTylleHT 1EMOHCTPUPYET YPOBEHB
TOTOBHOCTB K MMPOCKTUPOBAHUIO U | KOHTPOJIHLHOMY TEOPETUYECKUX 3HAHUMN, TOJyUYEHHBIX B
TIPOM3BOJICTBY TOMOrpado- MEPOTPHUATHIO paMKax M3y4eHHUs Kypca.lo €ro OCHOBHBIM
FCOAC3UIECKUX 1 HTorosoe KOHTPOJIbHOE paznenam (KOCMUYECKUA MOHUTOPUHT
a3po(hOTOCHEMOYHBIX PAabOT HPH MeponpusTHe COCTOSIHUSI IPUPOJIHBIX PECYPCOB,
H3bICKAHUAX 0OBEKTOB KOCMHUYECKUI MOHUTOPUHT B CEJIBCKOM

CTpOI/ITeJILCTBa nu I/I?)y‘IeHI/II/I
IIPUPOIHBIX PECYPCOB

IK.29

CIIOCOOHOCTH K MCITOJIL30BaHHIO
MaTepI/IaJIOB JOUCTAHIIMOHHOT'O
30HAUPOBAHUSA U
reornH(OPMAaIMOHHBIX TEXHOJIOTHI
MIPH MIPOBEIEHUU MOHUTOPUHTA
OKpY>KaroIen Cpebl U AJis
paroHaIbHOTO
MIPUPOJIONIOIB30BaAHUS

X0351CTBE, MOHUTOPHHT 3arps3HEHUS
OKpY>Karolleu cpeibl, MOHUTOPUHT
ONAaCHBIX THAPOMETEOPOIOTHUECKUX
SIBJIGHPIﬁ, MOHHUTOPHHT JICCHBIX ITOXKAapOB,
MOHUTOPHUHT YC TEXHOTeHHOTO XapaKTepa)

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

KocMuyecknii MOHUTOPHHI B CeJIbCKOM XO03SHCTBE

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amt: 15

IToka3aTe/u oneHUBAHUSA Babl
CtyneHT cnoco0eH ACHTU(DHUIMPOBATE MPOSBICHUS HETAaTUBHBIX MIPOLIECCOB HA 10
CEIbX03YTO/IbSIX, UCITOJIb3YS] MHOTOJIETHHUE PSAJIbI JaHHBIX KOCMUYECKON CHEMKH.
CtyneHT cnocoOeH Ha OCHOBE MYJIbTUBPEMEHHOTO PsiJla CHUMKOB M BET'€TallMOHHBIX MHJEKCOB, a 10
TaKk)ke Habopa TOUEUHBIX JJAHHBIX MOJIEBBIX HAOIIOIEHUI POBECTH pacliO3HaBaHHUE
CEIbXO03KYJIbTYp Ha CHUMKE.
CTyIeHT cIoCOOEH OLIEHUBATh COCTOSIHUE ITOCEBOB CEICKOXO03SIMICTBEHHBIX KYJIBTYP Ha OCHOBE 5
BEreTALIMOHHBIX MHEKCOB 110 cIlyTHUKOBBIM AaHHBIM LANDSAT win SENTINEL, ¢ yueTtom
¢azbl
BErCTALNH.
CryneHT cnioco0eH OLleHHBAaTh HMHTEHCHUBHOCTD 3aCYXH U CTEIIEHb MTOBPEX/ICHHSI I0CEBOB, 5

UCTIONB3Ys ClIeKTpanbHble BeretanmoHubie naaekcsl NDVI, VCI, Drought index.

Hcnonb3zoBanue BIIJIA nist Moautopunra UC

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHON aTTECTAlMu: 2 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B 4aChl AyAUTOPHOM padoThI




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3aTeIu onleHUBAHUS Baaasl
ITo ucxognomy Habopy cHuMKOB ¢ BITJIA mocTpoen opTodhoTomiaH MECTHOCTH, CHUMKH 10
TOHAJIBHO cOaJaHCUPOBAHBbI.
ITo caumky ¢ BITJIA co3nana mudpoBas MoIelb MECTHOCTH U pelibeda, BHITTOTHEHA TpeXMepHas 10
BU3yaJld3aIus
Ha OCHOBE CO3JITaHHOW KU(POBON MOAETU MECTHOCTH ONPEIEICHbBI T'PAHUIIBI 30HbI 3aTOTLICHUS 5
TEPPUTOPHUU TIPH 33JAHHOM YPOBHE BOJbI
[Toctpoen nepeueHs 00BEKTOB, MONAAAIOMINX B 30HY 3aTOIICHUS IIPU 3alaHHOM YPOBHE BO/IBI. 5
IoaroroBka K HUTOrOBOMY KOHTPOJIbHOMY MEPONPHUATHIO
[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlu: 2 Yaca
VYcnoBus TpoBEAEHUS MEPONIPUSITHUS: B YAChl CAMOCTOSATEJILHON padoThI
MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 40
IIpoxoaHoii 6a: 20
IToxa3aTeiu onleHUBAHUS Baaasl
CTyneHT BiajeeT OCHOBHBIMU TEPMUHAMU U MOHATUSMHU B 00JaCTH TUCIUILIMHBL, 3HAET 10
OCHOBHBIE 33/1a41 U HHCTPYMEHTHI KOCMUYECKOI0O MOHUTOPHUHTA MPUPOJIHBIX PECYPCOB.
CrylleHT 3HaeT BO3MOXHOCTH U OTPaHUYEHHUS CIyTHUKOBOTO MOHUTOpUHTa YC TE€XHOTE€HHOTO 10
Xapakrepa, TpeOOBaHUS K UCTIOIB3YEMbIM JaHHBIM J[33 /UIsi MOHUTOPUHTA KPYITHBIX Pa3IHBOB
He(TH 1 HEPTETTPOTYKTOB.
CTyneHT 3HaeT OCHOBHBIC BO3MOKHOCTH U OTPAHWUYEHUS B 00IaCTH UCTIOL30BAHUS 10
KOCMUYeCKON nH(pOpMaIuy i1 MOHUTOPUHTA YPE3BbIYAMHBIX CUTYAlU IPUPOTHOTO XapaKTepa.
CTyneHT uMeeT IpeICTaBICHHE 00 NCMOIb30BAHUN CHUMKOB JJISI MOHUTOPHHTA 3arPsI3HEHUS 10

OKPY’KaIoIIeH cpeibl, 3HaeT TpeOoBaHMs K JaHHBIM J/[33, HCTIOIB3yeMbIM B MOHUTOPHUHTE
3arpsi3HEHUs OKpY»Karolen cpeabl. OrpaHuyeHus METO0B KOCMUYECKOTO MOHUTOPUHTA
3arpsi3HEHUS.




