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®onp ouenouHbix cpeacts coorBerctByer OC HU TT'Y no nanpasnenuto noaroroku 05.04.02
I'eorpadust, yuebHOMY TU1aHy HarpasieHus noarotoBku 05.04.02 I'eorpadust, HarpaBIEHHOCTH
(mpodunst) «{udpossie TexHoNmOrMH B Teorpaduueckoil Hayke u oOpa3oBaHuUU» M paboueit
porpaMMe 10 JaHHOW AUCIUTUINHE.

[onmubIit GOHJ OLICHOUHBIX CPEICTB MO AUCLUILIMHE XpaHUTCS Ha Kadenpe reorpaduu.

PazpaboTunk ®OC:
Epodeer Anekcanap AHaTONBEBUY — KaHJ. T€OTP. HAYK, MOIEHT Kadeapsl reorpaduu reoaoro-
reorpaguueckoro dakynsrera HU TT'Y.

Okcneptusza (OHAA OICHOYHBIX CPEICTB TMPOBEACHA Y4eOHO-METOAMYECKON KOMHCCHEH
dakynpTeTa, mpoTokoa Ne 6 ot 24.06.2022 r.

@DOHJT OIICHOYHBIX CPEICTB PACCMOTPEH M YTBEPXkJAEH Ha 3acefaHuu Kadeapbl reorpaduu,
npotokon Ne 22 ot 12.09.2022 r.

PykoBonurens OITOII
«u¢poBbie TEXHOIOTUH B reorpapuuecKoil Hayke u 00pa3oBaHUM,

3aBeAyrOmui Kadeapoii reorpadun B.B. Xpombix




®opmupyeMble KOMIETEHIIUM:

HGHBIO OCBOCHUA JUCHUIIIIUHBI ABJIACTCSA q)OpMI/IpOBaHI/Ie CICAYIOUX KOMHGTGHHHﬁI

OIIK-2 — cnocoGeH oOlleHWBaTh M TPOTHO3WPOBATh PA3BUTHE M B3aUMOJICHCTBHE
MMPUPOAHBIX, MPOU3BOJACTBCHHBLIX U COLMUAIBHBIX CHUCTCM Ha I‘JIOGaJ'IBHOM, PEruoHajibHOM U
JIOKaJILHOM YPOBHSIX B M30paHHOU 00acTu reorpaduu.

[IK-4 — crnocobeH miIaHUpOBaTh M KOOPAWHUPOBATH BBITOJHEHHE TEXHOJIOIMYECKHX
ornepanuii Mo pabore ¢ reoMH(POPMAIMOHHBIMH CHCTEMaMHU Ui pElIeHUs 3a/Jad OpraHoB

TEPPUTOPUATIBHOIO YIIPABJICHUS.

Tabmuua 1 — YpoBHM OCBOEHUS KOMIIETCHIMH U KPUTEPHH UX OLICHUBAHUS

X YPOBHSX

Komnere | Pe3ynbrarsl Kpurtepuu onieHMBaHus pe3yabTaTOB OCBOCHHUSI TUCLIUILIAHBI
HIUS OCBOEHUSL
JIUCIUTLIUHBI IloBBIIEHHBINI JloctaTouHbIi IToporoBbiii Jomoporoserit
(oTyIM4HO) (xoporm10) (ymoBnerBopH | (HEYIOBIETBOP
TEIHHO) HTEIHHO)
OIIK-2 HNOIIK-2.1. CrobomHOE YBepeHHoe Yactuanoe OrtcyTcTBHE
aHATU3UPYET BJIaJICHHE BJIaJIcHHE BJIaJICHHUE HaBBIKOB
nmapamMeTpbl HaBBIKAMH HaBbIKAMHU HEKOTOPBIMH | BIIQJICHHS
COCTOsIHHA HCIIONB30BaHUsA | UCIIOJIB30BAHUA | HaBBIKAMU MPOrPaMMHEIM
HIPUPOAHBIX, MPOrpaMMHOIO | MPOrPaMMHOIO | IPUMEHEHHS obecrieyeHneM
IIPOU3BOACTBEHH | oGecrieuenus B | oOecreueHUss B | IPOrPAMMHOIO | B obmactu
bIX W COMUAIBHBIX | oGracTn obnacTtu o0ecrieyeHus! B | MOJIEIHPOBAHUS
cnereMm Ha | \onenupoanus | Mozenuposanus | oGmactu T€OCHUCTEM
rio6abHOM, T€OCHCTEM T€0CHUCTEM MOJEINPOBaH
PETUOHAIILHOM U L FCOCHCTEM
JIOKaJTbHOM
YPOBHSAX B
n30paHHON
obnactu
reorpaguu
MOIIK-2.2. Ha | CBoGognoe VYBepeHHoe YacTtuaHoe OrcyTcTBHE
OCHOBE yMEHHE yMeHHE yMEHHE yYMEHHH
IPOBEICHHOTO CO371aBaTh CO371aBaTh CO371aBaTh CO371aBaTh
AHATN3a naét | Moaenu MOJIENN OTJeNbHBIE MOJIENN
OIIEHKY H IIPOTHO3 (GYHKIIMOHNPOBA | (YHKIIMOHUPOBA SMEMEHTHI (bYHKIIMOHUPOB
pasBuTHS HHS TEOCHCTEM | HHS T€OCHCTeM | Mopesel aHUS TEOCHCTEM
IIPOLIECCOB B (YHKLHORIPO
BaHMUS
CHCTEME reocucTeM
"mpupona-
XO034UCTBO-
HaceneHue"  Ha
pa3HBIX
TEPPUTOPHATIBHBI




I1K-4

UIIK-4.2.
Koopaunupyer
BBITTOJTHEHHUE
TEXHOJIOTUYECKUX
onepanui 1o
pabote c
reonHGOpMaIMoH
HBIMH CHCTEMaMH,
BKJTIOY st
¢dopmupoBanue,
HOJIICPIKKY u
pa3BuTHE 6a3
T'€O/IaHHBIX,
KaJ1acTpOB
3eMEJTbHBIX u
Apyrux pecypcos,
TUTst pereHus
3a1a4
rOCyJapCTBEHHOT
0 "
MYHHIATATBHOTO
YPOBHSI.

paboT

CsobonaHoe
BlIaZIcHUE
HAaBBIKAMU
OpraHusaryu

MOACIIUPOBAHU
IO Ir€OCHUCTEM

YBepenHoe
BIIaJICHHE
HaBBIKAMHU
OpraHu3aluu
pabot 1o
MOJIETTUPOBAHUIO
T€OCHCTEM

10

Yactuunoe
BJIaJICHHE
HEKOTOPBIMHU
HaBBIKAMH
OpraHU3aInN
pabor o
MOJICTTUPOBaH
HIO T€OCHCTEM

OtcytcTBHE
HaBBIKOB
OpraHu3aluu
pabot o
MOJICJINPOBAHH
10 TEOCHCTEM

Tab6nuia 2 - Dtansl GopMUpPOBaHUS KOMIIETCHIIMH B Kypce

Ne | Pazmen mIUCHUILITMHE] Pe3ynbTaTel ocBOEHUS O1ieHOYHBIE CpeICTBa
JUCIUILTAHBI
1. Teopernyeckuii MOIYJIb
1.1 | BBeaenue B AUCIUIUIUHY HOIIK - 2.2., UOIIK - KonTtponpHas pabora
2.1., UTIK--4.2.
1.2. | Teopernueckas 6a3za NIIK--4.2. KoHnTtposbHas padota
MOJIETTUPOBAHUS T€OCUCTEM
1.3. | DnemeHTHI TeOpUN UHPOPMAILTUT NOIIK - 2.2., UOIIK - | KouTpospHas paboTa
2.1., UTIK--4.2.
1.4. | O630p coBpemennbix [ MC- NOIIK - 2.2., UOIIK - | KouTpospHas paboTa
TEXHOJIOTUH U1 MOJECIIMPOBAHUS 2.1., UTIK--4.2.
re0CUCTEM
1.5. | CoBpemennsie MeToabl U criocoObl | MOIIK - 2.2., UOIIK - | KoaTponsHas pabota
MOJYYEeHUS TPOCTPAHCTBEHHBIX 2.1., UTIK--4.2.
TAHHBIX
2. IIpakTHYecKHH MOAYJIb
2.1. | MogenupoBanue penbeda zemuoit | MOIIK - 2.2., UOIIK - | [Ipaktudeckas pabora
MOBEPXHOCTH 2.1., UTIK--4.2.
2.2. | ®U3NYECKUI CMBICT U HOIIK - 2.2., UOIIK - | IIpakTryeckas padora
HUHTEpHpeTaus 2.1.,
reoMopdoMeTpUIECKUX
napameTpoB




2.3. | Ucnonb3oBanue nudpoBbIx NOIIK - 2.2., UOIIK - | IIpakTrueckas pabota
Mojenelt penbeda npu 2.1., UTIK--4.2.
MOJIETMPOBAHUHU T€OCUCTEM

2.4. | Ucnionb3oBa"Hue JUCTAHIIMOHHEIX HOIIK - 2.2., UOIIK - [IpakTrueckas padota
MeToA0B noaydeHust uHpopmanuu | 2.1., UTIK--4.2.
0 3€MHOM MOBEPXHOCTH MIPHU
MOJIETUPOBAHUU T€OCUCTEM

2.5. | MogenupoBaHue yciIoBUI NOIIK - 2.2., UOIIK - | IIpakTrueckas pabota
npouspacTtanus pacturensHoctu u | 2.1., U11K--4.2.
Qg QepeHIranuy MoYBEHHOTO
MOKpOBa

2.6. | Banmmpnanust u Bepudukamms HOIIK - 2.2., UOIIK - | IIpakTuyeckas padora
JTAHHBIX TEOMH(POPMAIIMOHHOTO 2.1., UT1IK--4.2.
MOJIETTUPOBaHUS

2.7. | Pa3Meltienne faHHBIX HOIIK - 2.2., UOIIK - YcrHbIM onpoc
reomoenupoBanust B WEB-ITUC u | 2.1., UTIK--4.2.
TeMarndeckux [ eonopranax

Tumnosbie 3alaHus 1JISl IIPOBECACHHUSA TEKYHIEr0o KOHTPOJIA YCIICBACMOCTH M0 JTUCHUIIJIMHE

NOIIK 2.1, UOIIK - 2.2,

1. BpInoJiHeHHEe KOHTPOJIbHBIX PaldoT.
KoHTposbHast paboTa MpOBOIUTCS HA 3aHATUU C TIETbIO IOBTOPEHUS TPOUIEHHOTO JIEKITMOHHOTO
Matepuana. [IpenBapuTeabHO CTYIEHTHI U3YYatOT KOHCTIEKTHI CBOMX JICKITUI U JOTIOJHUTEIHHBIC
Matepuaibl, pacrojoxkenasie B CJIO Moodle (https://moodle.tsu.ru/).

Konmponvnas paboma Ne [ mno Tteme «TeopeTndeckue OCHOBBI MOJACIUPOBAHUS
reocuctemy. [IpuBenuTe onrcanue OCHOBHBIX IMOJIOKEHUNA OJTHOM U3 CYLIECTBYIOIIMX KOHLETIIUI
MOJIEITUPOBAHUS T€OCUCTEM:

1. I'eocucremnas napagurma Bukropa bopucosuua Couasbl;
2. Bbaccelinossiii noaxon Jleonnaa Mapkycorua KopsITHOTO;
3. Teopust mogenupoBanus reocucteM Brnagucnasa BacunbeBuua CricyeBa.

Konmponvnas paboma Ne 2 mno Teme «DPU3MYECKUN CMBICT © JIaHamadTHas
MHTEpIIpETALNs FeOMOPPOMETPUUECKUX TapaMeTPOB»

1. [MapameTpsl penbeda, paccuUTHIBAEMbIE HAa OCHOBE IPOU3BOAHBIX IIEPBOTO
MOpsI/IKA.
A) ®uU3MYECKUl CMBICI U UHTEPIIPETALIUS YKIOHA 3€MHOM MOBEPXHOCTH;
b) ®usndeckuii CMBICI U HHTEPIIPETAIMS IKCITO3UIINH CKIIOHOB;.

2. [MapameTpsl penbeda, paccuUTHIBAEMbIE HAa OCHOBE IPOHM3BOJIHBIX BTOPOTO
MOpsI/IKA.
A) ®u3nuecKkuil CMbICI U MHTEpIPETALUs IUIAHOBOW KPUBU3HBL;
b) ®usndeckuii CMBICI U HHTEpIpETaIys TPOPHILHON KPUBU3HEI.

Konmponvnas paboma Ne 3 mno Teme «DPU3MYECKUN CMBICT © JIaHamadTHas
HMHTEPIIPETAINS CTIEKTPATBHBIX UHIEKCOB, PACCUNTHIBAEMBIX HA OCHOBE KOCMUYECKIX CHUMKOBY

1. Bnaxnoctasiii (NDWI) cnekTpanbHbIi HHICKC;

2. Bererauuonnsiii (NDVI) criekTpaibHbIi HHIIEKC;

3. Caerosoii (NDSI) ciekTpanbHbIN HHIEKC.


https://moodle.tsu.ru/

HUIIK - 4.2.

IIpakmuyeckas paboma Nel — «Pacu€r 0CHOBHBIX FeOMOP(HOMETPUIECKUX XapaKTEPUCTHK
KIIFOYEBOTO Y4acTKay.

Ha ocHoBe umeromeiics mudposoit mogenu penbeda SRTM cTyneHTs! criepBa BBIICISAIOT
TPAHMIIBI U3Y9aeMOTr0 BOJIOCOOPHOTO OacceiiHa corjaacHO BBIIAHHOMY MM BapuaHTy (0T 1 1o 5),
3arem, npu nomoum ¢GyHkuuu «Bwipesars momuron» (Clip GRID with Polygon), otcekaror
JUIIHKAE TEpPpUTOPUU MO TpaHHIaM BojgocOopHOro OacceliHa. 3areM, MpH TOMOIIU
ABTOMATH3UPOBAHHBIX aJTOPUTMOB BBIMOJHAETCS pacu€T OCHOBHBIX MOP(HOMETPHUECKUX
napameTpoB penbeda. Padots! Bemmonastores B [ MC-makete SAGA.

Ilpakmuyeckaa paboma Ne2 — «Pacy€r CIeKTpajJbHBIX XapaKTEPUCTUK JaHIMIa(TOB
KIIFOYEBOT'O Y4acTKa Ha OCHOBE MYJIbTUCIIEKTPAIbHBIX KOCMUYECKIX CHUMKOBY.

JUnist BBITIOJTHEHUS! 3a/1aHUsI CTYIEHTHl IPEABAPUTEILHO PETUCTPUPYIOTCS HAa OJHOM U3
WHTEPHET-PECYPCOB VISl TIOJYUYCHHsI TOCTyMa K OecruiaTHON KocMuueckon chémke (Sentinel 2a,
Landsat 7 u Landsat 8). Ilocne perucrpanuu M CKauMBaHUS HEOOXOIUMBIX CIIEKTPAJIbHBIX
KaHAJIOB, MyTéM KoMOmHanuu KpacHoro (red), cuHero (green) m 3én€Horo (green) y4acTKOB
AIIEKTPOMATrHUTHOTO CIEKTpa (3/M) ydariuecs MoJydaloT U300pakeHre B HAaTypalbHbIX (natural
color) m noxubeix (false color) mBerax. Ilocme 3TOrO paccUUTHIBAIOT HOPMATW30BAHHBIC
pasnoctHble uHAekcsl NDVI, NDSI u ap. [lns npuBeneHus: KaHaJIOB 3/M CIIEKTpa € Pa3iInyHbIM
MPOCTPAHCTBEHHBIM pa3pelIeHUEM K «TPHUJl CHUCTEMEe» C HJICHTHUYHBIMH T'€OMETPUYECKUMU
(pasmep wH300pakeHUs, IIar CETKH MAaTpHUIlbl) TapameTrpaM, HCIOJIb3YeTCs MHCTPYMEHT
nepeauckperusanun (Resampling) 'MC-nakera SAGA.

IIpakmuyeckas paboma Ne3 — «Pacuér nokazaTeneil KOppessuu XapaKTePUCTHK pebeda
U COCTOSIHUSI PacTUTEIBHOrO MOKpoBa. [IpoBeaeHue rpaHull Te0CUCTEM Ha OCHOBE alpUOPHBIX
TAHHBIX).

bnaromaps TOYHOWH TE€OMETPHUYECKOW KOPPEKIMH H300pakeHUH (IpOoCTpaHCTBEHHON
NPUBS3KH) U3TOTOBJIEHHBIX Ha OCHOBE PACCUMTAHHBIX paHee MOP(OMETpHUECKUX MOKa3aTeneil u
CHEKTPAIbHBIX XapaKTEPUCTHK JaHAMA(PTOB, BBIMOJHACTCS Pacdy€T T'eOCTATUCTHUECKUX
nokasarenei U Kod((GUIHUEHTOB KOPPENSLUU BEIMUYNH MOBEPXHOCTHOTO YBIQXXHEHHUS, BOAHOTO
CTOKa W MPONYKTUBHOCTH Ouomacchl. DuibTpanus U yJaJICHHE «IyMa» Ha H300pakeHUU

BBITIOJTHSIETCS C HCTIOJIb30BaHNEM HHCTpyYMeHTa Majority/Minority Filter.

Pezynomamul oceoenua Oucyuniunbl:
NOIIK 2.1, MOIIK - 2.2.,

1. Oyenounvie cpeocmsa: KOHCIIEKT NePBOMCTOYHNKA

Ilopadox opeanuzayuu u nposeoeHusi mexKywe20 KOHMpoOns ycnesaemocmu (¢hopmbi,
codepoicanue, Cpoku U m.n.). HaMCaHUE KOHCIIEKTa MEPBOUCTOYHHKA MPEICTABISAET COOON BHUJ
BHEAYJAUTOPHOW CAMOCTOSITENIbHOW paboOThl CTyIEHTa MO CO3JaHui0 0030pa HH(OpMAIuH,
cojiepxarieicss B 00beKTe KOHCIICKTUPOBaHUs, B Oojee KpaTkoi ¢opme. B KOHCTIEKTE HOKHBI
OBITh OTPa)XCHBI OCHOBHBIC MPHHIMIIHAIBHBIC TIOJ0KEHUSI UCTOYHUKA, TO HOBOE, YTO BHEC €r0
aBTOP, OCHOBHBIE METOIOJIOTHYECKHE ITOJIOKEHUS paOOTHI, apIYMEHTBI, ATAIlbl JI0KA3aTeIbCTBA H
BBIBOZIBI. KpuTepnu olieHMBaHUS IPUBEICHBI B « Memooduueckue pekomeHoayuu no opeanu3ayuu
camocmosamenvhol pabomel no Hampasienuio noocomosku «leoepagusay (Pomawosa T.B.).
MakcuMaabHOE KOJTHYECTBO OAJTIOB 3a IaHHBIN BUI paboThI OT 3 110 5.



UIIK-4.2.

2. Oyenounvie cpeocmea: Cocmasienue c600HOI MadaUUbl O meme

Ilopadox opeanuzayuu u nposeoeHusi mexKywe2o KOHMpOns ycnesaemocmu (ghopmbi,
codepoicanue, cCpoku Uy m.n.): 3aTOTHEHUE TAOJHUIBI TOJKHO MPOXOIUTH IMOCIE 3aBEPIICHUS
OCBOCHMHS TEMBI «I/ICTOpI/I}I CTAHOBJICHUA U PA3BUTH HAIIPABJICHU . Orta pa60Ta OCYHICCTBJIACTCA
crynearamu camocrosteabHo (CPC) B cucreme Google (CoBMECTHBIE TOKYMEHTHI) B TeUEHUE 2
Henenb. Kpurepun onieHnBaHUS MPUBEICHBI B «MeToInYecKre PeKOMEHIANNH 10 OpTaHU3aIiH
CaMOCTOSITEIbHOW PabOThI 10 HampasieHuto moarotToBku «I'eorpadus» (Pomamosa T.B.). 3a
JAHHBIN BUJ paOOTHI KOJUYECTBO OamuioB — 1-3.

3. Oyenounvie cpeocmea: Ipakmuueckue padomor No 1 - 3

Ilopadox opeanuzayuu u nposeoeHusi mexKywe20 KOHMpoOns ycnesaemocmu (¢hopmbi,
codepoicanue, cpoxu u m.n.). IlpakTudeckue 3aHATUS MPeIyCMaTPUBAIOT /Ba 3Tana. Ha mepBom
JTane — MpeABapUTEIbHOE 03HAKOMJIEHHE O0YYaloUIMXCs ¢ METOJAUKOW BBIMIOJIHEHUSI paboThI €
MOMOIUIBIO TPE3EHTAIIMOHHBIX MaTEPHAJIOB, IIOJrOTOBIEHHBIX MpernogaBaTesieM. i BHITOIHEHUS
MPaKTUUYECKUX 3aHATHH HMCIOJB3YIOTCS TaKXkKe pecypchl, pasmenieHHbie B kKypce C/IO Moodle
(https://moodle.tsu.ru/). Ha BTOpOoM 3Tame KaXKIbIM CTYJEHTOM BBITIOJHSIOTCS paOOTHI, B TOM
YHUCJIC U 11O BapyuaHTaM, IMO3BOJIAIONMC MPOBCPUTH HABBIKU PCUHICHUA KOHKPCTHBIX IMTPAKTHYICCKUX
3amad.

JIist monydeHust OIEHKH — «OTJIMYHOY» HE0OXOIMMO BBHITIOTHUTH KKIYI0 paboTy B CPOK U
0e3 3amedaHuid MO O(GOPMICHUIO W COACPKAHHUIO: PA3BEPHYTOTO WU TPAMOTHOTO aHAIU3a
MOJIYYEHHBIX PpE3ylbTaToOB. [l OLEHKH «XOpOIIo» HEOOXOJUMO TaKXKE CBOEBPEMEHHOE
BBITNIOJTHEHHE 3aJJaHMsI; HAalIpUMep, KapTa OLIEHKH KOMIIOHEHTOB WJIM PUPOTHO-TEPPUTOPHATBHBIX
KOMILIEKCOB BBITOJIHEHA TIPAaBUIILHO, HO JIET€H/1a BBITIOJIHEHA HEOPEXKHO, MOSCHUTENIbHAS 3aITUCKa
HEJOCTAaTOYHO pa3BepHyTas. PaboTa MONYyYHUT «yJOBIETBOPUTEIBHYIO» OILIEHKY €CIM OHa
BBIMIOJIHEHA € TpyObIMH OHIMOKaMH B OLEHKE, KapTa MOCTpOoeHa HEOPEKHO, MOSICHUTENIbHas
3amWcka  HEJAOCTAaTOYHO  pa3BepHyTas,  HECBOCBpEMEHHOe  BhIMONHEeHHE.  OleHka
«HEYJIOBJIETBOPUTEIHHO» - pab0Ta HE BBIIOJHEHA. 32 BBINOJIHEHHE BCeX pabOT MOYKHO MOJTYYHTh
15 6amnos.

IIposepka c)opMHMPOBAHHOCTH KOMIIETEHIHII B MpoLecce MPOMEKYTOYHON aTTeCTAUNK

[IpomexyTounast aTTecTanus MO AUCHUIUITMHE MPOBOAUTCS B MEPBOM cemecTpe B (opme
JK3aMEHa.

DK3aMeH MPOBOJUTCSA B YCTHOH (popme mo Omieram. DK3aMEeHAlMOHHBIH OUJIET COCTOUT
W3 JBYX YacTell — TEOpPETHYECKON W mpakThdeckoi. [TloaroToBka k oTBeTy 0Oydaromierocs Ha
9K3aMeHe cocTaBisgeT | akageMudeckwii 4ac (45 MHUHYT), MPOJOJKMTENIBHOCTH OTBETa Ha
OCHOBHBIE U JONOJHUTEIbHbIE BONPOCk cocTaniser 0,3 yaca.

IlepBast yacTb COAEPKUT ABAa TEOPETUUYECKMX BONpOCA MO JUCLMILIMHE, IPOBEPSIOLINX
NOIIK 2.1), UOIIK 2.2. OTBeTHI Ha BOMPOCHI AAIOTCS B pa3BEPHYTOH hopme.

Bropas yacTp GuiieTa colepKUT OMH MpaKTHUECKuil Borpoc, nmposepsromuii UK 4.2.

[IpoBepka 3HaHMI B XOZ€ TEKYILIEro KOHTPOJISL OCYILECTBIISIETCS YEPE3 OLICHKY BBIITOJIHEHUS
CTYAEHTOM KOHTPOJIHBIX U IPAKTUYECKUX PadOT.



Kpurepun oneHKH BHINOJHEHUA MPAKTHYECKUX padoT:

Onenka Kpurepun onieHkun

SAUTEHO VYcrmenrHoe — BBIMIOJHEHHWE — MPEUIOKEHHOTO  alropuTMa ¢
MTOSICHEHUSIMH, PACKPBIBAIOIIMMH CYTh KaKJIOTO JEHCTBHUS.

He 3aureno Pabora He BbIOITHEHA

Meronuyeckne Marepuanbl IS MPOBEACHUS IPOMEKYTOYHOW — arTecTaluu  I0

TUCITUTLIIAHE/TIPAKTHKE.

[TpomexyTo4Hast aTTecTaIys IPOBOIUTCS B IIEPBOM CEMECTPE HAa OCHOBE OIICHOK, KOTOPHIC

CTYIEHT TONY4YWJIT 32 BBINIOJHEHHE TEOPETHUUYECKUX TECTOB, MPAKTUYECKUX pPadOT W cladu
CTYJIEHTOM YCTHOT'O 9K3aMeHa 110 6umieraM. [lomyuenue cTyneHToM 3a4eTa o pe3yabraraM paboTsl
B TEUCHHE CEMECTpa MPOU3BOAUTCS B CIIy4Yac BBIMOIHEHUS BCEX KOHTPOJIbHBIX U MPAKTUUYECKUX
paboT. Bo Bcex MHBIX Cilydasx CTYIEHT ClIaeT YCTHBIM 3K3aMeH Mo OuiieTaMm, ColepKalluM aBa
TEOPETHUYECKUX BOMPOCA U3 BBIIIECTIPUBEIEHHOTO CITUCKA.

L=

S

Ilpumepnulit nepeuens meopemuueckux 60nPOCO8 K IK3AMEHY:
[TonsiTue n obmas KiraccupuKamms MoIeeH.
MonenupoBaHue re0CHCTeM KaK 0COOBIN BUI MMUTAIITHOHHOTO MOJIEIIUPOBAHHUS.
Knaccudukamnmst mporpaMMHOTO 00ECTICYCHHS IS TE€OMOISTUPOBAHMS.
[Mapametpsr Moneneil U Ux Gu3nIeckoe 000CHOBAHUE. DMITUPUIECKUE U TEOPETUUCCKUE
napameTphl.
[IpoGnembl Banmumanuu W BepUUKANUKA MOACTUPOBAHUS MPUPOAHBIX W TMPUPOIHO-
AHTPOIIOTCHHBIX TEOCUCTEM.
OyHKIMOHATBHBIE BO3MOXHOCTU aHanmuTudeckoro I'MC-maketoB SAGA st paboTsl €
Pa3IMYHBIMU KOMITOHEHTAMHU T€OCUCTEM.
Hcnonb30BaHne MTUCTAHIIMOHHBIX METOJIOB JJIS MOJIYYCHHUS aKTyanbHOW MH(OpMamuu o
COCTOSIHMH, TMHAMHKE U (YHKIIMOHUPOBAHUHU PA3TUIHBIX KOMIIOHEHTOB T'€OCHCTEM.
MeTto1bl aBTOMATHYECKOH (PUKCAIMU aKTyallbHBIX TTAPaMETPOB T€OCUCTEM (JIOTTEPHI)
dusnuecknit CMBICII u nauamagTHAsS
UHTEpIpeTaysi TreoMOPPOMETPHUECKUX TapaMeTPOB, PACCUUTHIBAEMBIX Ha OCHOBE
MPOM3BOAHBIX  mepBoro  (YKJIOH, OSKCHO3WUIMsI) MW BTOporo  (IjlaHoBass W
npoduIbHas KPUBU3HBI) TOPSIKA.

10. ITpunIMTT paboThl BOIOCOOPHBIX MoAeNel (PYHKIIMOHMPOBAHMS T€OCUCTEM (Ha MpUMepe

IIPOCTOM MOJIENN BOJHOT'O CTOKA B TYMUJHOM 30HE).

11. ITpuaIun  paboThl pyciioBOi Mozenu (YHKIIMOHUPOBAHUS TEOCHUCTEM (Ha MpUMEpe

TUAPOJIOTUYECKOTO PEXUMA MTOMMBI PABHUHHON PEKH).

12. Ucnionp3oBanue naHHbIX rio0anbHbIX OecraTHeIX (SRTM, AsterGDEM u Merit) u

KOMMEPUYECKUX IU(PPOBBIX Mojeneil penbeda A MoNydeHUss HHPOpPMALUU O penbede
3€MHOM MTOBEPXHOCTH.

13. Pacuér cnektpanbHbix BiaakHOCTHBIX (NDWI), Bererammonnsix (NDVI) u cHeroBbix

(NDSI) naekcoB Ha OCHOBE MYJIbTUCIIEKTPAIBHBIX KOCMUYECKUX CHUMKOB C Pa3JIMYHBIM
IPOCTPAHCTBEHHBIM pa3pelIeHUueM ISl TOJXy4eHHs HUHPOpMaLUMU O MapaMeTpax
(GyHKIIMOHUPOBAHUSI TEOCHUCTEM.

14. HaznaueHnue 1 OCHOBHBIE HHCTPYMEHTHI reoo0padoTku B ' IC-nakere SAGA
15. Cozmanne kommno3utHoro uzoopaxkenust B [ MC-nakere SAGA Ha OCHOBE KOCMHUYECKHX

CHUMKOB Sentinell 2a.

16. COBI[aHI/Ie KapThbl 3€MJICIIONIB30BaHNA C UCITOJIB30BAHUEM KJ'IaCCI/I(bI/IKaHI/II/I KOMITO3HUTHOTI'O

n300paxeHus clenyrmuMu MeTogamu - Supervised (¢ «oOyuenuem») u Unsupervised
(6e3 «oOyuenus»). OunpTparus U yIaIeHHE «IIyMay Ha U300paXeHUH C UCTIOJIb30BaHUEM
pa3IMYHBIX METOJI0B (PMIIbTpaLK (Ha MpuMepe HHCTpyMeHTa Majority/Minority Filter)



17. Pabora ¢ uudpoBeiMu MoAensMHu noBepxHOCTH B SAGA. Pacuér mopdomerpuueckux
BEJIMYMH TIEPBOTO, BTOPOTO IIOPSiAKA W HPOM3BOAHBIX OT HHX. OcoOeHHOCTH
JaHamadTHOW MHTEPIPETALNY ITOTYUYEHHBIX 3HAYCHUH.

IIkana ¢popMupoBaHNsI HTOTOBOI OLIEHKHU
Pesynbrarel  3K3aMeHa ~ ONPEAENSAIOTCS  OLEHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YAOBIIETBOPUTENIBHOY, «HEYNOBIETBOpUTENbHOY. Kaxkas yacTh Omiiera o1ieHMBAeTCs OTIEIbHO.

Ouenka | Kpurepuu onieHKu

5 [TonHpIi TpaBWIBbHBIA Pa3BEPHYTHIM OTBET HA TEOPETUUYECKHI
BoMpoc, 6osee 85 % npaBUIBLHBIX OTBETOB Ha TECTHI

4 He pa3BepHyTBIli OTBET C HE3HAYUTENHHBIMH OIIMOKAMU Ha
TeopeTruueckuit Bonpoc, 70-85% npaBHIIbHBIX OTBETOB HA TECThI

3 Nmeet obmiee npeacTaBieHue Mo Te0peTuIeckoMy Bompocy u 50-
70 % npaBUIIBHBIX OTBETOB HA TECTHI

) Her otBera Ha Teopernueckuil Bonpoc u MmeHee 50% mnpaBUIIbHBIX
OTBETOB Ha TECThI

OneHka HPOMEXYTOYHOH arTecTanuu (GopMUpyeTcs Ha OCHOBE OCBOCHHS CTYICHTOM
KOMIETEHINH 10 TUCHUIUITMHE B COOTBETCTBUHU C PE3yNbTaTaMu O0yUeHUs! TUCIUITIIHBI.



