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1. HammeHoBaHue TUCIUIIIINHBI
JIMCTaHIIMOHHOE 30HIMPOBaHIE 3eMITH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh bioka « b.1 » oOpazoBarenbHON TpOrpamMMBI 10 HarpaBiICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 21.03.03 ['eone3ust U IUCTAaHIIMOHHOE 30HIUPOBAHUE

HaIpaBJIEHHOCTH J{MCTaHIIMOHHOE 30HUPOBAHKE



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUS IUCHUILTHHEI J{HcTaHIIMOHHOE 30HMPOoBaHue 3eMJIu Yy 00yJaromerocs 10 KHbBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

21.03.03 'eone3ust U JUCTAHITMOHHOE 30HIMPOBaHUE (HAIIPABJICHHOCTD : JIuCTaHIIMOHHOE 30HIUPOBAHNE)

OIIK.1 crtocoOHOCTB UCITOJIB30BATh HOPMATHBHBIC MPABOBBIC JJOKYMEHTHI B CBOCH JIEATEILHOCTH

ITK.13 roTOBHOCTH K MPOSKTUPOBAHUIO U MTPOU3BOICTBY TOMOTPado-Treo1e3nIecKuX U a3poPOoTOCHEMOTHBIX
paboT MpHU U3BICKAHKUIX 0OBEKTOB CTPOUTEIHCTBA U U3YUCHUHU TIPUPOIHBIX PECYPCOB

IIK.21 roTOBHOCTb OCYIIECTBIIATH KOHTPOJb MOJTYYEHHBIX F€0AE3UUECKUX, CITYTHUKOBBIX 1
(dhoTOorpaMMETPUIECKUX H3MEPEHUH, a TAKKE MATEPUATIOB JUCTAHITMOHHOTO 30HIMPOBAHUS

IIK.25 criocoOHOCTh K M3YUYEHHUIO TMHAMHUKN NU3MEHEHHS TOBEPXHOCTH 3€MJIH I'€0JIe3NIECKUMU METOAaMH 1
CpeICTBaMH JUCTAHIIMOHHOTO 30HIUPOBAHUS

IIK.27 roTOBHOCTH K MCCIIEOBAHNIO HOBBIX T€0/I€3NYECKHX, (OTOTPAMMETPUICCKUX TPUOOPOB U CUCTEM,
anmnaparypsl Il a9pOKOCMUYECKHUX ChEMOK

ITK.29 criocoGHOCTH K NCHOIB30BAHUIO MAaTEPHAIIOB JUCTAHIIMOHHOTO 30HUPOBAHUS U
reonH(OPMAaIMOHHBIX TEXHOJIOTHI MPU MPOBEACHUH MOHUTOPHHTA OKPY>KAOIIEH CPe/Ibl U ISl PAallMOHAIEHOTO
MIPUPOJONOIB30BAHUS



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

8,10

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

216

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

84

IIpoBenenue JeKIUOHHBIX
3aHATHH

28

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

14

IIpoBenenue Jad0paTOPHBIX
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY

42

CamocrosiTesibHas padoTa
(ak.4ac.)

132

®opMBbI TEeKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (4)
HTorosoe KOHTponbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTauuu

Ok3ameH (8 TpumecTp)
Ox3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

JAucTaHinoHHOE 30HAMpPOBaHue 3eMJu 8 TpumecTp
Beenenne. O030p OCHOBHBIX TEXHOJIOTHI TUCTAHIIMOHHOTO 30HAMPOBAHUS 3€MIH
®u3nyecKre OCHOBBI OTyYEHUsI N300pakeHNI 36MHON TTIOBEPXHOCTHU
OcHoBBI 00pabOTKH MBETHBIX H300pakeHUi. [[BeToBBIE MOIETH
[IpensaputenpHas oopadboTka nanueix J[33. 'eomeTpuueckas koppekmusa. Coznanue opTooToIIaHoB
Mogenu 1 MEeTOIbI IPOCTPAHCTBEHHON (PMIIBTPALUU H300paKeHUN

Brenenne. O030p 0CHOBHBIX T€XHOJIOTHI JMCTAHIMOHHOIO 30HANPOBaHus 3eMJIn
CoBpemeHHas cheMouHas anmaparypa. Kimaccupukanmsi cbeMOYHBIX METOAOB U CPENICTB. AIPOChEMKA.
Kocmuueckas ceeMka. HazeMHas cbeMka. [laccuBHBIC M aKTHBHBIE, IPSMBIE U KOCBEHHBIE CHEMOYHBIE METO/IBI.
dotorpaduueckas cbeMka: 4epHO-0enas, [IBeTHas!, CIeKTPOo30HaIbHasd. Pa3zpematomas criocoOHOCTb
(oTOCHUMKA U pa3pelieHre Ha 3eMHOI noBepxHocTH. [Tpuniun undpoBoit ceemku. CkaHepHast CheMKa.
OnTHKO-MEXaHUYECKUH U ONTHKO-3JIEKTPOHHBIN cI10CO0 cheMKH. MUKPOBOIHOBAs paAMOMETPUYECKAsI ChEMKA.
PaguonoxanuonHas cpemka. JlazepHoe ckanupoBaHue. MHOr030HaIbHAs ¥ THIIEPCIIEKTPaIbHAas ChbEMKa.

Du3uyecKre OCHOBBI MOJYyYeHHUsI H300paKeHu il 3eMHOIl OBEPXHOCTH
CriekTp 2JIeKTPOMArHUTHBIX KOJIeOaHH, 0COOEHHOCTH MOTyUeHUsI H300paKeHU B OT/IEIBHBIX €T0
nuamna3oHax. BiusiHue atMocdepbl: SKpaHUpYIoIee BIUsIHUE 00J1a4HOCTH; MOTIIONIEHUE JTydel aTMochepoit u
OKHa MIPO3pavyHOCTH; paccenBaHue ay4eit atmocdepoii. FickyccTBeHHOE ocBelieHne MecTHOCTH. OCOOeHHOCTH
OopOUT CITyTHUKOB: (pOopMa, BHICOTA, HAKIIOHEHHE, IEPUO]] 00pallleH s, MoJI0XKEeHNe OTHOCUTENbHO COHIIA.
Brnusinue npeneccuit opout u Apyrux ocoOeHHOCTEH OpOUTAIBHON ChEMKU Ha
kaptorpado-poTorpaMMeTpuIECKre CBOICTBA CHUMKOB 3€MIIU.

OcHoBbI 00pa00TKMN HBETHBIX H300pa:kenunil. LiBeToBBIE MOgCIN
[TonsiTre o BETHBIX H300pakeHUsAX. CHHTE3UPOBaHUE I[BETHBIX N300paxeHuid. [I[pocTpaHCTBEHHBIE (PUITBTPHI.
[{BeToBBIC MO, AJAUTHBHBIE U CYOTpakTUBHBIC Moenu. MaTepnperanust koopauHat B moaenu HSI.
[Tepexonpl MKy IIBETOBBIMU MpOCTpaHCTBaMU. OCHOBBI 00paOOTKH LIBETHBIX M300paKECHHIA.

IIpenBapureabnasi o0padorka ganubix /I33. 'eomeTpudeckas koppexkuusi. Co3ganme
opTO(OTOILIAHOB
VYpoBHH 006padoTku nanHubx [33. Pagnomerprueckas u atMocdepHasi koppekuns. OCHOBHBIE BHJIBI
reOMETPUUECKUX NCKAKCHUH CHUMKOB. BU/IBI reOMeTprUYecKoil KOppEeKIuK: TiI00ambHast TpaHC(hopMaIys,
opTOTpaHcopMalus, JIOKaJIbHas KOppeKLus, Kopeructpaius. OpToTpaHcGpOpMUPOBAHHUE 110 CTPOrOi MOAEIH
naT4yuka U ¢ ucnoipzoBanueM RPC-koadpdunmentoB. OcoOEHHOCTH FreOMETPUUECKON KOPPEKIIUH CHUMKOB
CBEpXBBICOKOTO paspemeHus. Coznanne Mo3auk cHUMKOB. Onieparust Pan-Sharpening.

Mogesin 1 MeTOAbI IPOCTPAHCTBEHHON (GUIbTPALMN U300PAKeHU I
Monens uzo0paskeHus Ui MPOCTPAHCTBEHHOM (MIIbTpaluy. 3aauu IPOCTPaHCTBEHHOW (PUIBTpALIUH.
Jluneiinpie GUAbTPHL. OUIBTPHI HU3KUX W BBICOKUX YacTOT. MeauanHbid GuiibTp. Mopdoornueckue
¢mibTphl. ['paguentHsie GuinbTpel. [Ipeodpazosanus Oypee. BeliBner-npeoOpa3oBanusi.

OcHOBBI aBTOMATHU3HPOBAHHOTO JeITH(PUPOBAHUS
ITpocTpaHCTBO CIIEKTPaIbHBIX MPU3HAKOB. [TonuKcenbHbIN 1 00BEKTHO-OPUEHTHPOBAHHBIN MOAX0] K
kiaccupukanuu. Metozsl knactepusanuu (kiaaccudukanuu 6e3 ooyuenus) [ZODATA, K-Means.
[Tapamerpuueckas knaccudukaiys ¢ o0yuyeHneM (METO bl MapajuIesIeuIe 1a, CIEKTPaIbHOTO yTJa,
MakcUMalbHOro npasaonoaoous). Cozmanue odyuaroieit BeIOopku. Beidbop meTona knaccupukanuu. OueHka
TOYHOCTH KJIACCU(DUKAIIMU: TOYHOCTH TPOU3BOAUTENS U TOYHOCTH TIOJIB30BATEIS

HToroBoe KOHTPOJILHOE MEPONIPUSITHE



[ToaroroBka K UTOrOBOMY KOHTPOJILHOMY MeponpusaTuio. [I[puMepHbie BOIPOCHI:

1) Beenenue. O030p OCHOBHBIX TEXHOJOTHH AUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMITH

CoBpemeHHas cheMouHas anmnaparypa. Kimaccupukanmsi cbeMOYHBIX METOZOB U CPENICTB. AIPOChEMKA.
Kocmuueckas cbemka. HazemHuas cbemka. [laccuBHBIE M aKTHBHBIE, IPSIMBIE U KOCBEHHBIE CHEMOYHBIE METO/IBI.
dororpaduueckas cheMKa: YepHO-0enasi, BeTHasl, CIIEKTpo30HalbHas. Pa3periaromas cnocoOHOCTh
(oTOCHHMKA U pa3pelieHre Ha 3eMHO nmoBepxHocTH. [Tpunin undpoBoii ceemku. CkaHepHast CheMKa.
OnTHKO-MEXaHUYECKUH U ONTHKO-JIEKTPOHHBIN CI10CO0 cheMKH. MUKPOBOIHOBAs paAMOMETPUYECKAsl ChEMKA.
Pannonokanuonnas cremka. JlazepHoe ckaHupoBaHue. MHOro3oHanbHas U TMIEPCIEKTPAIBHASL ChEMKA.

2) ®u3nvecKrue OCHOBBI MOTYUYEHUS N300pKCHUH 36MHON TTOBEPXHOCTH

CriexTp 3JeKTPOMArHUTHBIX KoJeOaHHi, 0COOEHHOCTH MOIy4YeHHs N300pakeHUI B OT/IEIBHBIX €T0
nuanazoHax. BimsHue armocdepsl: skpaHupyolee BIUSHAE 00JIaYHOCTH; MOTJIOIIEHHE JTy4yel aTMocdepoii u
OKHa MPO3PAYHOCTH; pacCeuBaHue ayuder atMmocdepoi. ickyccTBeHHOE OcBelIeHHE MECTHOCTH. OCOOCHHOCTH
OopOUT CITyTHUKOB: (pOopMa, BHICOTA, HAKIIOHEHHE, TIEPUO]] 00pallleHus, MOJ0XKeHHe OTHOCUTeNbHO COoHIIA.
Bnusiaue npenieccuit opoUT M Apyrux 0coOeHHOCTE OpOUTAIBLHON CheMKU Ha
KapTorpago-poTrorpaMMeTpUIecKie CBOWCTBA CHUMKOB 3EMIIH.

3) OcHOBBI 00paOOTKH IIBETHBIX M300pakeHni. L[BeToBBIC MOIETH

[TonsTre o UBeTHBIX M300pakeHUsAX. CHHTE3UpOBaHUE [IBETHBIX N300paxeHuil. [I[pocTpaHcTBeHHbBIE PUIIBTPHIL.
LIBeToBBIE MOJIENU. AIUTUBHBIEC U CYOTpakTHBHBIE MoJiesn. MIHTepripeTarus koopauHat B Mmoaenu HSI.
Ilepexonpl MEXy IIBETOBBIMU IPOCTpaHCTBAaMU. OCHOBBI 00paOOTKH LIBETHBIX N300paKeHUI.

4) IlpensaputenpHas o6padoTka manHbx J[33. 'eomerpudeckas koppekius. Co3manue opToPoTOIIaHOB
YpoBHu 00padboTku ganHbIX J133. Pagnomerpuueckas u armocdepras koppekius. OCHOBHBIE BHIbI
reOMETPUUECKUX NCKAKEHUH CHUMKOB. BU/IbI reoMeTpriecKoil KoppeKun: riaodanbHast TpanchopMarys,
opToTpaHcdopManus, JIOKaJIbHask KOPpeKLus, Kopeructpaius. OproTpaHcGopMUpOBaHHUE 11O CTPOTOH MOAEIH
naT4rKa U ¢ ucnosibzoBanueM RPC-koadduimenToB. OcOOEHHOCTH T€OMETPUIECKON KOPPEKIIMH CHUMKOB
CBEpXBbICOKOTO pazpemeHus. Cozganue Mo3auk cHUMKOB. Onepanus Pan-Sharpening.

5) Mopenu 1 MeTo/bl MPOCTPAHCTBEHHON (PUIBTpauy N300paskeHH

Monens n300pakeHus Ui IPOCTPAHCTBEHHON (QMIIbTpaluu. 3a1a4u MPOCTPAHCTBEHHOW (DMIIBTpaIIUK.
Jluneiinpie GUabTPHL. OUIBTPHI HU3KUX W BBICOKUX YacTOT. MeauanHbid GuiibTp. Mopdoornueckue
¢buneTpel. ['panguentreie GpunsTpsl. [IpeodpazoBanus Oypre. BeliBner-npeodpa3zoBaHus.

JAucranuuonnoe 3ouaupoBanue 3emiau. 10 tpumecTp
CnexTpaibHble IpeoOpa3oBaHUs U HHICKCHI
TemaTnueckas KJIaCCI/I(l)I/IKaIlI/ISI MHOT'O30HaJIbHBIX CHUMKOB
AHanu3 BpeMEHHOM TMHAMHUKH TTPOCTPAHCTBEHHBIX 0OBEKTOB Ha OCHOBE AaHHBIX J133
OO6paboTka JaHHBIX B TEIJIOBOM JHANa30HE CIIEKTpa
O06paboTka JaHHBIX PAJUOIOKAMOHHBIX CITyTHUKOBBIX H3MEPEHHM
Coznanne mudpoBbIx MojeieH penbeda mo nanasM /133
[Tonyuenue n 06paboTka TaHHBIX a3p0odOTOCHEMKH U cheMKHu ¢ BITJTA
CpemMKa B MUKPOBOJTHOBOM JHaria30He CIEKTpa

CnexkTpanbHble NPeo0Pa30BAHUSA U HHIEKCHI
Crnexrpanbnble Beretaunonnbie nuaekcel: NDVI, NDWI, SVWI, EVI, SAVIu ap. Ilpumenenue
BETETAlMOHHBIX UHJIEKCOB JIJIsI OIIEHKHU COCTOSHUS PACTUTEIHHOTO MOKpoBa. [I[puMeHeHne CieKTpaibHbIX
WHJIEKCOB B T€OJIOTHUHU. 3aJa4il YMEHbBIIICHHS Pa3MEPHOCTH: METO/I IIIaBHBIX KOMIIOHEHT, MpeoOpa3oBaHue
Tasseled Cap.

TemaTnyeckasi Kiaccu(puKkansi MHOT030HAJIbHBIX CHUMKOB
TeMaThyecKasi MHTEpIpeTalrs MHOTO30HAIbHBIX CHUMKOB. TpaaullnOHHbIE U HOBBIE MTOAXO/AbI K



kinaccudukanuu. HeynpasiasieMas kinaccudukainus [ZODATA Ynpasnsemas knaccudukanus. Metos
MaKCHMaJIbHOTO MPaBAONoao0us. MeTo 1 OIOPHBIX BEKTOPOB. Vcronb30BaHHe HEHPOHHBIX CETEH NI
KIaccuukanuu nzoopaxenuii. CamoopraHusyromnmecs HelipoHHbie ceT Koxorena. MeTo Tormorpaguieckux
otoOpaxkeHuil. OreHKa TOYHOCTU KJIACCU(PHUKALIMU: TOYHOCTD MPOU3BOIUTENSI U TOUHOCTb MOJIH30BATES.

AHaJIM3 BpEeMEHHOI JUHAMUKH MPOCTPAHCTBEHHBIX 00bEKTOB HA OCHOBE A1aHHbIX /(33
MeTo 161 MyJIBTUBPEMEHHOTO aHaNIU3a CHUMKOB. Co3/laHie MYJIbTUBPEMEHHBIX KOMIO3UTOB. AJITOPUTMBI
Change Detection — ofHOKaHaIbHOE 1 MHOTOKAaHAJIbHOE OOHapYKeHHe u3MeHeHui. [IpuMenenne MeTo0B
Change Detection ast oOHapyXeHUsI HK3MEHEHUH B JIECHOM (POHIE, B 3aCTPOUKE.

O0padoTKa JaHHBIX B TEIUIOBOM 1MaNa30He CIEeKTpa
3aKOHBI U3TYUYCHHS a0COIOTHO YEPHOTO TeJla B IPUMEHEHUH K TEIUIOBOM cheMke. COBpEMEHHBIC HICTOYHHKHU
CITYTHHKOBBIX JIaHHBIX B TEIUIOBOM JMAIa30HE CHIEKTpa. TOUHOCTh M3MEPEHHI TeMIIepaTyphl MOICTHIIAIOIICH
noBepxHocTU. [IpoBeneHne KamuOpoOBKH ISl MOTYYSHHSI JAaHHBIX O TeMIepaType B rpaaycax Llemscust.
HpI/IMeHCHI/Ie CITYTHUKOBBIX JJaHHBIX B TCIIJIOBOM JMWAIIa30HEC. OCO6€HHOCTI/I HU3MCPCHUS TEMIICPATYPHI HA JJIMHC
BOJIHBI 4 MKM. M CTIOIb30BaHME TEINIOBOM CHEMKH I MOHUTOPUHTA TETUIOBBIX aHOMAJIUH (TT05KapoB)

O0padoTKa JaHHBIX PAAUOJTOKAIMOHHBIX CIYTHUKOBBIX H3MepeHHUil
OcCHOBHBIE IPEUMYIIIECTBA PaIMOJIOKALMOHHON cheMKH. [IporpammHoe obecnieuenue i paboThl ¢
panuonokannoHHsiMu JanHbsIMu: ENVI SARScape, Scanex Image Processor. @unbTpanus paainooKaluOHHbIX
n300paXeHU, yaaneHue creki-myma. BoranuciaeHre TeKCTypHbIX XapakTepucTuK. OTKpBIThIE
paauonokanroHHble JaHHble Sentinel-1. [TpuMeHeHne panonoKalMOHHON ChEMKH /1711 MOHUTOPUHTA
HaBOJHEHUH, BBIBICHUS HEPTIHOTO 3arpsi3HEHHS] BOAHBIX 00BEKTOB, MOHUTOPHHIA IJIABYYHX JIbJIOB.

Co3nanue undpoBbix Moaesel pejabeda no nanupim /133
Texnonoruu nmonydeHus HUGPOBLIX MoAeNel penbeda Ha OCHOBE JaHHBIX /(33 B omTuyeckom u
PaaMoIOKAIMOHHOM JIMana3oHe, a TaKKe BO3YIIHOTO JIA3epHOro ckaHupoBauHs. OCHOBHBIE IN100AIbHBIE
LMP, nonyuennsie o ganaeiM JI33: SRTM, ASTER GDEM, GMTED2010. Moaenu penseda,
pacmpocTpanseMble Ha komMepueckoit ocHoBe: SPOT DEM, ALOS AW3D, WorldDem.

OcHoBBI 00padOTKM JAHHBIX a3pooTocheMKH U cbeMKHu ¢ BITJIA
O6nactu npuMeHeHus a3po(POTOCHEMKH B CPAaBHEHUH ¢ KOCMUYECKOH cheMKOi. [IporpamMHusble cpeacTBa ams
o6pabotku ganubIx ¢ BITJIA. Co3ganue opTooTOMmIaHOB U TPEXMEPHBIX MOJIeNIeii MECTHOCTH Ha OCHOBE
nanHbIx ¢ BIIIA. [Iponeaypa co3nanust MO3auK CHUMKOB.

CpbeMKa B MUKPOBOJIHOBOM /IMAaNla30He CIEKTPa
Oc00EHHOCTH U OTPAaHUYEHHUSI ChEMKH B MUKPOBOJIHOBOM JIMAIla30He CIeKTpa. Mcrmonp30BaHne TaHHBIX B
MUKpPOBOJTHOBOM Auana3one. Jlanueie paguomerpa AMSR-E/Aqua. Onpenenenre BIaKHOCTH MOYBBI U 3aM1aCOB
BOJIbI B cHere 1o nanHbIM B MKB nuanasone crekrpa.

HToroBoe KOHTPOJILHOE MEPONIPUSITHE
[ToaroroBka Kk ”TOrOBOMY KOHTPOJIEHOMY MEPOIIPHUSATHIO MO MPOUICHHBIM TeMaM. [I[puMepHbIe BOTIPOCHI:
1. CnektpanbHbIe MPeoOpa30oBaHUs U UHIEKCHI
Crnextpanbnble Beretaunonubie nuaekcel: NDVI, NDWI, SVWI, EVI, SAVIu ap. Ilpumenenue
BEreTallMOHHBIX UHJIEKCOB JJIsl OIIEHKU COCTOSIHUSI PACTUTENIBHOr0 MOKpoBa. [I[puMeHeHne crekTpanibHbIX
WHJIEKCOB B T€OJIOTHHU. 3aJa4il YMEHbBIIICHHS PAa3MEPHOCTH: METO/I TIIaBHBIX KOMIIOHEHT, MpeoOpa3oBaHue
Tasseled Cap.

2. Temaruueckas Ki1accu(pUKAIsI MHOTO30HAIbHBIX CHUMKOB



[TpocTpaHCTBO CIIEKTPATBHBIX MPU3HAKOB. [ToNMMKCENbHBIN 1 00BEKTHO-OPUEHTHPOBAHHBIN MTOIXO0]] K
kinaccupukanuu. Metosl Kinactepusanuu (knaccudukanuu 6e3 odyuenus) [ZODATA, K-Means.
[Tapamerpudeckas kinaccudukanus ¢ ooyuenneM. Co3nanue ody4aroreii BeIoopku. Beioop Meroa
knaccudukanuu. OneHKa TOYHOCTH KIacCU(UKAIUN: TOYHOCTD TPOU3BOIUTENSI U TOYHOCTD MOJIH30BATEIS.
HoBble moaxop! K Kiaaccu(UKaIum, METO]] TONOrpaduuecKux 0TOOpaKeHUH.

3. AHanu3 BpeMEHHOH TMHAMUKHU [TPOCTPAHCTBEHHBIX 0OBEKTOB HA OCHOBE JaHHBIX /133

MeTozbl MyJIbTUBPEMEHHOI'O aHaIM3a CHUMKOB. Co37aHne MyJIbTUBPEMEHHBIX KOMIIO3UTOB. AJITOPUTMBI
Change Detection — oJJHOKaHaIbHOE 1 MHOTOKaHaIbHOE OOHapyXeHue u3MeHeHuil. [Ipumenenne meTon0B
Change Detection a5 oOHapyXeHUsI H3MEHEHU B IECHOM (POH/Ie, B 3aCTPOUKE.

4. O6paboTKa JaHHBIX B TEIJIOBOM JIMAIMA30HE CTIICKTpa

3aKOHBI U3TYUYCHHS a0COTIOTHO YEPHOT'O TeJia B IPUMEHEHUH K TEIUIOBOM cheMke. COBpEeMEHHBIE HCTOYHHKH
CHyTHI/IKOBBIX JAHHBIX B TCINIOBOM OHAITA30HEC cneKTpa. TO‘-IHOCTI: H3MepeHHﬁ TeMHepaTprI HOI[CTI/IJIaIOH_[eﬁ
noBepxHocTu. [IpoBeenne KaauOpOBKH AJis MMOTYUYEHHUs JaHHBIX O TeMreparype B rpaaycax Llenbcus.
[IpuMeHEeHHEe CITyTHUKOBBIX JJAHHBIX B TEILIOBOM Juana3one. OcoOOCHHOCTH U3MEPEHUS TeMIIepaTyphl Ha JITHHE
BOJIHBI 4 MKM. VIcriofib30BaHNe TEIUIOBOM ChEMKH JUISI MOHUTOPHHTA TEIUIOBBIX aHOMAJIUH (TT0KapOB)

5. O6paboTKa JaHHBIX PAJUOIOKAIMOHHBIX CITyTHUKOBBIX H3MEPEHHMA

6. OCHOBHBIE TTPEUMYIIIECTBA PAJMOTIOKAIIMOHHOW CheMKH. [IporpamMmmHoe obecriedeHue s paboThI C
paguonokaunoHubiMu qaHHbIMU: ENVI SARScape, Scanex Image Processor. @unbTpaiius panoioKalMOHHBIX
M300pakeHH, yIadeHUe CIeKI-11ymMa. BeunuciaeHne TeKCTypHbBIX XapakTepucTuk. OTKPBIThIE
paauosiokanMoHHbIe JaHHbIe Sentinel-1. [IpuMeneHne paanoIOKaIMOHHONW ChEMKH JIJIT MOHUTOPHUHTA
HaBOJIHEHUH, BBISBIICHUS HEPTIHOTO 3arpsA3HEHHS BOAHBIX 00bEKTOB, MOHUTOPHHTA IJIABYYHX JIBJIOB.

7. Coznmanue mudpoBbIX Mojesel penbeda mo nanaeiM 133

Texnonoruu nmoxyyeHus u@poBbIX Mojienel perabeda Ha ocCHOBE MaHHBIX /[33 B onmTHYecKoM H
PaZMOIOKAIIMOHHOM JTMana3oHe, a TaKKe BO3AYIIHOTO JIa3epHOoro ckaHupoBanHs. OCHOBHBIE INI00ATbHBIE
[IMP, nonyuennsie o ganaeM J[33: SRTM, ASTER GDEM, GMTED2010. Mogenu penseda,
pacmpoctpansieMble Ha komMepueckoit ocHoBe: SPOT DEM, ALOS AW3D, WorldDem.

[Tonyuenue u 06paboTka TaHHBIX a3p0odOTOCHEMKH U cheMKHu ¢ BITJTA

8. ObnacTu mpuMeHeHHs a3poPOTOCHEMKH B CPaBHEHUH ¢ KOCMUYECKOH cheMKoil. [IporpaMmHbie cpeacTBa
s 0opabotku naHHBIX ¢ BITJIA. Co3nanue opToOTOIIAHOB U TPEXMEPHBIX MOJIeNIelt MECTHOCTH Ha OCHOBE
nanHbIx ¢ BITJIA. TIponeaypa co3nanusi MO3auk CHUMKOB.

9. CpreMKa B MUKPOBOJIHOBOM JMalla30HE CIIEKTpa

OCc00EHHOCTH U OTPAHUYEHHUSI ChEMKH B MUKPOBOJIHOBOM JIMaria3oHe crekTpa. Mcnonap30Banne TaHHBIX B
MHUKPOBOJHOBOM nuarna3one. Jlanueie paguomerpa AMSR-E/Aqua. OnpeneneHue BIaXKHOCTH IMOYBBI M 3aI1aCOB
BO/JIbI B cHere 1o JaHnHbiM B MKB nuamnazone crnekrpa.



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. [Monog, C. 0. 'eoundopMaIinoHHbIe CUCTEMbI U TPOCTPAHCTBEHHBIN aHATN3 JaHHBIX B Haykax o Jece / C.
1O. TlontoB. — Canxrt-Ilerepoypr : Uarepmenus, 2013. — 400 ¢. — ISBN 978-5-4383-0034-2. — Tekcr :
AIEKTPOHHBIN // DnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caitt]. http://www.iprbookshop.ru/30206

JdonojHuTEILHAN:

1. JIypwe U. K. I'eounpopmanrontoe kaprorpadupoBanue. Metobl reonHPOPMATUKU U LHU(POBOI
00paboTku KocMuyeckux cHUMKOB: yueOHuK / Y. K. Jlypse. — M.: KAV, 2010. — 425 c. : Tabun., un. — ISBN
978-5-98227-706-0. — TekcT : 3neKTpOHHBIH // DneKTpoHHO-O0ubmnoTeunas cuctema bubnuoTex: [caiT].
https://psu.bibliotech.ru/Reader/Book/7103

2. llloBenrepar P. A. JluctaniimonHoe 30HIUpOBaHne. Moaenu U MeToabl 00paboTKU m300pakeHui:[yueOHoe
nocobue]/P. A. lllosernrepar ; nep.: A. B. Kupromun, A. U. JlembsiaukoB.-Mocksa: Texnocdepa,2010, ISBN
978-5-94836-244-1.-560.-bubnuorp. B KoHIIE T71aB

3. Puc V. T'. OcHoBBI guctanimonHoro 3oaaupoBanus/yY. Puc.-Mocka: Texaochepa,2006, ISBN 5-94836-094-
6.-336.

4. T'oncanec P.,Byac P. Lludbposas o6paboTtka nzodbpaxenuit/P. ['oncanec, P. Byac ; nep. ¢ anrn. mox pexn. I1. A.
Youna.-M.:Texnochepa,2006, ISBN 5-94836-028-8.-1072.-bubnuorp. B KOHIIE I1aB



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

http://gis.psu.ru Caiit kadeapsi kaprorpaduu u reounpopmaruku, [ UC-ientpa, Llentpa kocMudeckoro
Monutopunra I[lepmlY

http://www.scanex.ru/ Caiit rpynmbl koMnaHuii «CkanIKc»

http://gisa.ru I'eonndopmarnmonnsiii mopran ['MC-Acconuanun - coo0mecTBO MpohecCuoHaIoB B 0071aCTH
reonH(OpMalMOHHBIX TEXHOJIOTUI

http://arcgis.com Caiitr komnanun ESRI.

http://gis-lab.info/. CooGmecTtBo cnienmanmctoB B oomactu ['MIC u 1ucTaHIMOHHOTO 30HAMPOBAHMS 3EMITH.

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

http://russianspacesystems.ru/ Poccuiickue kocMHueCKre CUCTEMBI: pa3padoTKa HH()OPMALIMOHHBIX
CHCTEM KOCMHUYECKOTO Ha3HAYCHUS

gis.psu.ru Caiit kadeapsl kaprorpaduu u reourapopmaruku, [ UC-tienTpa, LleHTpa KocMrueckoro
MoHuTopuHra Ilepml'yY

gisa.ru ['eoundopmarmonnsrit mopran ' MC-Acconuanuu - cood1iecTBo mpodeccnoHanoB B 001acTu
reoMH(pOPMAIIMOHHBIX TEXHOJIOTUH

10. Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3YEeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeJIbHOI0 MPOLECcCa MO IMCUUILIHHE

OO0pa3oBartenbHBIi IpoIece M0 JUCHUILTHHE JIucTAHIMOHHOE 30H1UPOBaHie 3eMJ/IU TIpenoaraeT
MCTIOJIB30BAaHUE CIIEIYIOIIETO MPOrPaMMHOr0 o0ecredeHrs: 1 H(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTaoHHBIE MaTEpUabl (CIalIBI 0 TEMaM JIEKIIMOHHBIX U MIPAKTUYECKUX 3aHITHN)

Joctyn B pexxume on-line B DnekTponHyto Oubnuoreunyto cuctemy (ObC)
JlocTyn B 3J€KTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHOM Cpely YHUBEPCUTETA.

I1O: LibreOffice; kommiekt nmporpamm 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.
IT1O na HoyTOYK: OC «AnbpT Ob6pazoBanue» (dorosop Ne JIC 003-2020).

Apxussl kadenpsl kaprorpaduu u reounpopmaruxu u ['MC-nenrpa IITHUY:

* ApxuB 1udpoBbIX TONorpaguueckux kapt macurrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 roppr;

* ApxuB I (poBHIX U MeyaTHBIX KocMudeckux cHuMKoB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 roasr;
* ApxuB (poBHIX Mojenel penbeda u HUPPOBBIX MOAETIEH MECTHOCTH;

* ApXUB NEPUOAMYECKON, YIEeOHON M TEXHUYECKOM TUTepaTyphl KaQeIpsl, B T.U. 3JICKTPOHHBIC U3JaHUS;

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

* ApXUB MEYaTHOM TEXHUYECKOH JTUTEPaTyphl [0 COMPOBOXKICHHUIO JTUIIEH3MOHHBIX IPOrPAMMHBIX IPOYKTOB.

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuatromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOM paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
UCTIOJIb30BATHCSL:

crcTeMa BHICOKOH(pEepeHIICBs3U Ha ocHoBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHHS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALUH, ayIM0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThl.



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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEO0X0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUHUIINHE

JUist IEeKIMOHHBIX 3aHATUN TpeOyeTcs: MPOEeKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK, MeI0oBast (1) UM MapKepHas
J0CKa.

Jlnst 1aGOpaTOPHBIX 3aHATHI: KOMIBIOTEPHBIN KJ1acc, OCHALEHHBIN epcoHanbHbiMi DOBM. Coctas
obopynoBanus onpezeneH B [lacnopre KOMIbIOTEPHOT'O KJlacca.

JUis IpakTUYECKUX 3aHATHUI: IPOEKTOp, IKpaH, KOMIIbIOTEP/HOYTOYK, MesoBas (1) WM MapKepHas J0CKa.

Jlnist TpyNIOBBIX M MHAMBHYaJIbHBIX KOHCYJIBTALMH: IPOEKTOP, IKPAH, KOMIIBIOTEP/HOYTOYK, MeIoBas (1) UIu
MapKepHasi JOCKa.

Jliist mpoBeIeHHsI TEKYIIETO KOHTPOJIS ¥ POMEKYTOYHOH aTTeCTAIluH: IPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK,
MenoBas (M) UM MapKepHas 10CKa.

Jnist caMOCTOSITENTLHOM pabOTHI: Ay AUTOPHS, OCHALIICHHAS! KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO
MOJKITIOUEHUs K ceTu «HTepHeT», o0ecrieueHHass JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBarenbHyI0 cpeny yauBepcuteTa. [lomemenus Hayunoit 6ubnuorexu [ITHUY.

Jnst 3aHsTHH TpeOyeTcs cnenuain3upoBaHHoe 000pyIoBaHue: epudepuitHoe 000pya0BaHUE I HA3EMHOTO
KOMILJIEKCa aKTUBHOM KoopAMHATHOM ceTu Spektra Precision ProMark 220, 3eMHasi cTaHIMs TpUeMa 1
00paboTKu KocMUYecKoi nHpopMalu X-1uana3oHna, TepMUHaI 00paboTKU HHPOPMALIUU C UCKYCCTBEHHOTO
cinytHuka 3emiu (MC3), Tepmunan o6padoTku nHpopmanuu ¢ uckyccrsenHoro cnytHuka 3eminu (MC3) EROS
B, repmunan o6paboTku nHpOpManuu ¢ ucKycctBeHHOro cnyTHrKa 3emun (MC3) SPOT-5.

[Tomemenust nayunoi 6ubnuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-Oubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIbHOW U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTApHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHaTbHBIMU
KOMIIBIOTEpPaMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a71 €CTECTBEHHOM auTeparypsl, kopm.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

6. UnranbHbli 3a1 reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJIbHOH U INT00AIBHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Onepanuonnas cuctema ALT Linux;

Oducneriii maker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
JAucTaHMOHHOE 30HAUpPOoBaHue 3eMJn

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
o0y4eHust o0y4eHust
IK.27 3HaTh: OCHOBHBIE BUBI HeynosierBopure

TOTOBHOCTb K
WCCJICTOBAaHUIO HOBBIX
r'e0JIC3NICCKUX,
(dhoTOorpaMMETPUIECKUX
MpUOOPOB U CUCTEM,
anmapaTypsl IS
a’POKOCMHUYECKUX
CHEMOK

ChEMOYHOM amnmapaTypsl JUIs
IIPOBEACHUS KOCMUYECKON
CHEMKH, a3p0(POTOCHEMKH U
ceeMku ¢ BITJIA, pusnueckue
IIPUHIUIIBI YCTPOUCTBA
ChEMOYHOM anmaparypsl,
COBPEMEHHBIE TEHICHIINU B
pa3BUTUU amlnapaTypsl I
a’POKOCMHUYECKUX CHEMOK.
YmMets: OnieHMBaTh Ka4€CTBO
JaHHBIX, [TOJIyYEHHBIX C
pa3IMYHON CHEMOYHOU
anmnaparypsbl, B TOM YUCIIE
HOBEHIIEeH (MUKPO- U
HAHOCITYTHUKOB); IPOU3BOJIUTH
HE0OXOAMMOE 00CITYKUBAHHE
CBEMOYHOM anmaparypsl 1
HOCHUTEJIEH JUIs IPOBEICHUS
cbemku ¢ BITJTA

Buaners: MeTogamu u
IrOpUTMaMH OLIEHKH KauecTBa
JAHHBIX a3po(doTo- U
KOCMHUYECKHX ChEMOK Ha OCHOBE
KPUTEPUEB F€OMETPUUECKON
TOYHOCTH, PAIUOMETPUIECKOIO
paspeleHus u Ip.

He 3HaeT ocHOBHBIE BUJIbI CHEMOYHOM
anmnaparypsl U1l IPOBEICHUS] KOCMUYECKOM
cheMKH, adpodorochemMkn u cheMkH ¢ BITJIA,
(bU3UYeCKre TPUHITUIIBI YCTPOUCTBA CheMOYHOM
anmnapaTypbl; COBpEMEHHbIE TEHICHIIUH B
Pa3BUTHH anmapaTypsl JJIsl a3pOKOCMUYECKUX
CBEMOK.
He ymeer onieHnBaTh KauyeCTBO JaHHbIX,
MOJYYEHHBIX C PA3JIMYHON CHEMOYHOM
anmnapaTtypsbl, B TOM YUCJI€ HOBEMIIEH (MUKPO- U
HaHOCIYTHUKOB); IPOU3BOIUTH HEOOXOAUMOE
o0CiTyKMBaHUE ChEMOYHOM anmaparypsl U
HOCHTENEH U1 TpoBeneHus cbeMku ¢ bITJIA
He Bnageer meToiamMu U anropuTMaMu OLEHKH
KauecTBa JIaHHBIX a3p0OTO- U KOCMUYECKUX
ChEMOK Ha OCHOBE KPUTEPUEB Ir€OMETPUUECKOM
TOYHOCTH, PAAMOMETPUYECKOTO Pa3peIIeHUS U
Ap.

YnoBaerBopuTebH
3HaeT OCHOBHBIE BU/IbI Ch€MOYHOM anmaparypbl
JUISl IPOBEJIEHNSI KOCMMYECKOM ChEMKH,
aspodorochemku u cheMku ¢ BITJIA, nmeet
oO11ee mpeacTaBiIeHne 0 GPU3NIECKUX
MIPUHITUIIAX YCTPOMCTBA CHEMOYHOM
anmapaTypbl; COBDEMEHHBIX TCHICHIIUSIX B
Pa3BUTHH anmapaTypsl sl a3pOKOCMUYECKUX
CBEMOK.
JIeMOHCTpUPYET YaCTUYHO YCIIEUTHBIE YMEHUS
OLICHMBATh Kau€CTBO JaHHBIX, OJYYECHHBIX C
pa3IMYHON CHEMOYHOM amnmapaTypsbl, B TOM
qyclie HOBeHIeH (MUKPO- U HAHOCITY THUKOB);
MIPOU3BOIUTH HEOOXOAUMOE 00CITy)KHUBaHHE
ChEMOYHOH anmnapaTypbl U HOCUTENEH s
npoBenieHus cheMku ¢ BITJIIA
Biiageer HEKOTOpBIMU METOIAMU U
JITOPUTMaMH OLEHKH KayecTBa JJaHHBIX




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

a’po(oTO- 1 KOCMUYECKHX ChEMOK Ha OCHOBE
KPUTEPUEB FEOMETPUUECKON TOYHOCTH,
PagOMETPUUYECKOTO pa3peLICHUs U Ap.

Xopouo
3HaeT OCHOBHBIE BU/Ibl CHEMOYHOM anmnaparypsl
JUIS IPOBEJIEHUSI KOCMUYECKON ChEMKH,
aspoorocbeMku u creMku ¢ BITJIA; xoporio
OPHEHTUPYETCSA B (PU3HMUECKUX MPUHIUIIAX
YCTPOICTBA CbEMOYHOM anmnaparypsl;
COBPEMEHHBIX TCHJICHIUAX B Pa3BUTUU
anmnapaTypsl JUIsl a9POKOCMUYECKUX CHEMOK.
JIEMOHCTpHpPYET B LIEJIOM YCIIEIIHbIE YMEHHUS
OLIEHHBATh KaY€CTBO JAHHBIX, [TOJIyYEHHBIX C
pa3IMyHON CHEMOYHOM anmnaparypsl, B TOM
quclie HoBeHIel (MUKPO- U HAHOCITYyTHUKOB);
MIPOM3BOJIUTH HEOOXOAMMOE 00CITY)KMBaHUE
CBEMOYHOM anmnapaTrypbl U HOCUTEIEH 1S
npoBeaeHust cheMku ¢ BITJTA
B nenom ycnemHo BiageeT METolaMu U
QJITOPUTMaMH OLIEHKU KayeCTBa JJaHHBIX
a3po(oTO- U KOCMUYECKHX ChEMOK Ha OCHOBE
KPUTEPUEB FEOMETPUUECKON TOYHOCTH,
PagMOMETPUYECKOTO pa3peEIICHNS U AP.

OTtim4yHoO
JleMOHCTpHpYeT I'TyOOKHe 3HAaHUS OCHOBHBIX
BHJIOB Cb€EMOYHOM anmnaparypsl A IPOBEICHUS]
KOCMHMYECKON ChbEMKH, a3pO(hOTOCHEMKH U
cremku ¢ BITJIA, ¢puznueckux MpUHITUIIOB
YCTPOMCTBA ChEMOYHOM anmnapaTypbl;
COBPEMEHHBIX TEHJICHIIUI B pa3BUTHU
anmnapaTypsl JUIsl a3pOKOCMUYECKHX CHEMOK.
JIeMOHCTpUpPYET yCIIEIIHbIE YMEHUS OLICHUBATh
KAaueCTBO JAHHBIX, TOJIyYEHHBIX C PA3INYHON
ChbEMOYHOH anmnapaTyphbl, B TOM YHUCIIE
HOBeHIeN (MUKPO- 1 HAHOCITYTHUKOB);
MIPOU3BOIUTH HEOOXOAMMOE 00CTY)KUBAaHUE
CbEMOYHOH anmnapaTypbl U HOCUTENEH IS
npoBeaeHus cbeMku ¢ BITJTA
CB000/IHO BIIa/Iee€T METOJaMH U aJITOPUTMaMHU
OLIEHKHU Ka4yecTBa JJaHHbBIX a3po(oTo- U
KOCMHYECKHX CbEMOK Ha OCHOBE KPUTEPUEB
reOMETPUYECKON TOYHOCTH,
pagoOMETPUYECKOT0 pa3pelieHus U ap.

IIK.13

3HATh: TEXHOJIOTHYECKHE OCHOBBI

HeyHOBJ'IeTBOpl/lTeJ'l




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

TOTOBHOCTB K
MPOCKTHUPOBAHUIO U
MIPOU3BOJICTBY
tonorpado-
r€0/Ie3UYECKHX H
a’po(HOTOCHEMOYHBIX
paboT MPHU U3BICKAHMSIX
00BEKTOB CTPOUTEILCTBA
Y U3yYEeHUU TIPUPOTHBIX

pecypcos

IPOBEJICHUS
a’po(OTOCHEMOUYHBIX PabOT MPHU
U3YYEHUU IPUPOJIHBIX PECYPCOB,
MPEUMYIIECTBA U OTPAHUYCHUS
cpeMku ¢ BITJTA.

YMmeth: 00pabaThiBaTh
MaTepHuaibl a3pOo(HOTOCHEMKHU U
cveMkH ¢ BITJIA nns npoBenenust
WHXEHEPHO-IKOJIOTUYECKHUX
M3BICKAHUM, a TaKXKe I
MOHHTOPHHTA U OI[EHKU
JUHAMHKHU TPUPOTHBIX PECYPCOB
Bnanets: mporpaMMHBIMU
cpencTBaMu 00paObOTKH TAaHHBIX
a’podOTOCHEMKHU M ChEMKH C
BITJTA (Agisoft PhotoScan u ap.)
JUISL pEeIIeHUs 3a]1a4 UHKEHEPHO-
9KOJIOTMYECKUX U3BICKaHUH,
MOHHTOPHHTA TIPUPOTHBIX
PecCypcoB U OIIEHKH
DKOJIOTUYECKON CUTYALUH

HeynosierBopureJ
He 3HaeT TeXHOIOrMYeCKHe OCHOBBI
IpoBeICHUS a3p0(OTOCHEMOYHBIX PadoT mpu
M3yYEHUH IIPUPOTHBIX PECYPCOB,
MIPEUMYIIIECTBA U OTPAHUYEHUSI CHbEMKH C
BIUJIA.
He ymeer oOpabaTeiBaTh MaTepHabl
a’podorocheMku U cheMkn ¢ BITJTA mmst
MIPOBECHUS HH)KEHEPHO-OKOJIOTUYECKUX
M3BICKaHWH, a TAKXKe 11 MOHUTOPHHTA U
OLIEHKHU IMHAMHKH ITPUPOTHBIX PECYPCOB.
He Brnageer mporpaMMHBIMHU CpEICTBAMH
00pabOTKH TaHHBIX a9POPOTOCHEMKHU B CHEMKH
¢ BITJTIA (Agisoft PhotoScan u ap.) mist
peleHus 3a1a4 HHKEHEPHO-IKOJIOTHUECKUX
M3bICKAaHUH MOHUTOPUHIA IPUPOHBIX PECYPCOB
Y OLICHKH KOJIOTHYECKON CUTYalluu

YaoBaerBopuTeabH
JlemoHCcTpupyeT o0I1He, HO HEe
CTPYKTYPHUPOBAaHHBIC 3HAHUS TEXHOJOTHUECKUX
OCHOB ITPOBEACHUS a3p0(hOTOCHEMOUHBIX padoT
IIPU U3yYEHUH IPUPOHBIX PECYPCOB,
MPEUMYILECTB U orpaHndeHui cheMku ¢ BITJIA.
JleMOHCTpUpYET YacTUYHO C(HOPMUPOBAHHBIE
yMeHHUs 00pabdaThIBaTh MaTepUATBI
a’podorocheMku U cheMkn ¢ BITJTA mst
MIPOBE/ICHUS] HHYKEHEPHO-3KOJIOTHYECKIX
M3BICKaHWH, a TAKXKe 11 MOHUTOPHHTA U
OLIEHKHM IMHAMHKH MTPUPOTHBIX PECYPCOB
BrnaneeT HEKOTOPBIMH JIEMEHTAMHU TEXHOJIOTHU
00pabOTKHU TaHHBIX a9POPOTOCHEMKHU U CHEMKH
¢ BIUIA nnst pemienust 3a1a4 HHKEHEPHO-
HKOJIOTUUECKUX U3bICKAHUH, MOHUTOPUHTA
IPUPOHBIX PECYPCOB U OLEHKHU IKOJIOTUYECKOM
CUTYalluu

Xopomuro

B niennom chopmupoBaHHbIe, HO coaepKalue
OT/eNIbHBIE MPOOEIIbl 3HAHUS TEXHOIOTMYECKHX
OCHOB ITPOBECHUS a3p0()OTOCHEMOUHBIX paboT
P U3YYEHHUH MIPUPOJHBIX PECYPCOB,
MPEUMYILECTB U orpaHrdeHui cheMku ¢ BITJIA.
B nesnom ycnenrnsie, HO cosiepikalime
OTZIeTIbHBIE TIPOOEIIBl YMEHHST 00pabaThIBaTh
MaTepHaIbl a9POPOTOCHEMKH U CHEMKH C
BIUIA nnst npoBeneHNsI MHKEHEPHO-




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
AKOJIOTMYECKUX M3BICKAHMA, a TAKXKE IS
MOHHUTOPHHTA ¥ OIEHKU JUHAMUKH MIPUPOIHBIX
pecypcoB
Brnageet 601bIIMHCTBOM 3JIEMEHTOB
TEXHOJIOTUH 00pabOTKH JaHHBIX
a’podoTocheMku U cheMkn ¢ BITJTA ms
pelIeHUs 3a/1a4 HHKEHEPHO-3KOJIOTHUEeCKUX
M3bICKaHUH, MOHUTOPUHTA MIPUPOIHBIX
PECYPCOB U OLIEHKH 3KOJIOTUYECKON CUTYyalluu

OT1iu4HO
JleMOHCTpUpYyeT BHICOKMI YPOBEHb 3HAHUI
TEXHOJOTMYECKUX OCHOB MPOBEACHHUS
a’poPOTOCHEMOYHBIX PaOOT NpU U3YUEHUU
MIPUPOJTHBIX PECYPCOB, IPEUMYIIECTB U
orpanndeHuit cbemku ¢ bITJIA,
Y TOTOBHOCTH TIPUMEHSThH 3HAHUS HA MPAKTUKE
JIeMOHCTpHpYET yCTeNIHbIC YMEHHSI B 00JIaCTH
00paboTKN MaTepHuajIoB a3poPOTOCHEMKH U
cbeMkH ¢ BIIJIA 1 mpoBeaeHNs MH)KEHEPHO-
AKOJIOTMYECKUX M3BICKAHMA, a TAKXKE JUIS
MOHHUTOPHHTA ¥ OIEHKU JUHAMUKH MPUPOIHBIX
PECYpPCOB.
CBo0OoHOE BIa/IeHHE TPOrPAMMHBIMU
cpencTBamMu 0OpaObOTKH TaHHBIX
aspodorochemku u cremkn ¢ BITJIA (Agisoft
PhotoScan u np.) muist pemenus 3anaq
WHXCHEPHO-IKOJIOTHUSCKUX M3bICKAHHA,
MOHHUTOPHHTA TPUPOHBIX PECYPCOB M OIICHKH
AKOJIOTHUYECKOH CUTYyaIlH U TOTOB MPUMEHSITh
WX NP PEIICHUH HAYYHBIX U MPAKTUICCKUX
3aaq

IIK.21

TOTOBHOCTh
OCYIIECTBIISATH KOHTPOJIb
MOJTyYEeHHBIX
reoJIe3NYEeCKX,
CIYTHUKOBBIX U
(hoTOorpaMMETPUIECKUX
W3MEPEHUI, a TAKKE
MaTepHaJIOB
JUCTAHIIUOHHOI'O
30HAUPOBAHUS

3HaTh: OCHOBHbIE CBOMCTBA
KOCMUYECKHX CHUMKOB, IaHHBIX
a’poOTOCHEMKH ¥ CHUMKOB C
BITJIA, xapakTepucTuku
TOYHOCTH UX CHCTEMaTU4YeCKOU
F€OMETPUYECKON KOPPEKIINH;
KPUTEPUHU OLIEHKH TOYHOCTH
OpTO(OTOMIaHOB, HU(POBBIX
MOjIeJIeld MECTHOCTH U penbeda
(RMSE, SE90, MRE, Rmax).

YMerTs: co31aBaTh
optodoTomnIanbl, POTOKAPTHI,

HeynosiaerBopure
He 3naeT 0CHOBHBIE CBOMCTBA KOCMUYECKHUX
CHUMKOB, JJaHHBIX a3pO(POTOCHEMKH U CHUMKOB
¢ BITJIA, xapakTepuCTHUKH TOYHOCTH UX
CUCTEMAaTUYECKON T€OMETPUYECKON KOPPEKIUY;
KPUTEPHH OLIEHKU TOYHOCTH OPTO(OTOILIAHOB,
U(POBBIX MOJIETCH MECTHOCTHU U pelibeda.
He ymeer co3naBaTh opTOQOTOIIAHEI,
¢doTokapTsl, U(PPOBBIE MOAETH MECTHOCTH U
penbeda Ha OCHOBE JAHHBIX IUCTAHLIMOHHOTO
30HAMPOBAHUS; OCYILECTBIIATh OLEHKY MX
TOYHOCTH, OIPEIEIATh IPUTOJHOCTb
ITOJIyYEHHBIX JaHHBIX VIS CO3/IaHUs KapT U




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

U(PPOBBIE MOAETN MECTHOCTH U
penbeda Ha OCHOBE JAHHBIX
JMCTAHIIMOHHOTO 30HIUPOBAHHUS;
OCYILECTBIIATh OLEHKY UX
TOYHOCTH C UCIIOJIb30BAaHUEM
kputepueB (RMSE, SE90, MRE,
Rmax), onpeaensiTe MpUroJHOCTH
MIOJTYYSHHBIX JaHHBIX JUIS
CO3/1aHUS KapT U IJIAHOB
MECTHOCTHU B Pa3IHYHBIX
MmacTa0ax.

Brnagets nporpaMMHBIMU
CPEICTBAMU M TEXHOJOTUSIMU
00pabOTKH JaHHBIX KOCMUYECKON
cheMKU U cbheMKHU ¢ BITJTA
(Scanex Image Processor, Agisoft
PhotoScan u ap.) nmns
F€OMETPUYECKON KOPPEKLIUU
CHUMKOB, CO3JIaHUS
opTo(hoTOIUIIaHOB, (POTOKAPT,

U POBBIX MOJIETIEH MECTHOCTH U
OIICHKH MX TOYHOCTH.

HeynosierBopureJ
IJIaHOB MCCTHOCTHU B Pa3JIMYHBIX MacmTa6ax.

He Brnageer nporpaMMHBIMU CPEICTBAMH U
TEXHOJIOTUSIMU 00paOOTKH JTaHHBIX
KOCMHMUYECKOU CheMKH U cbeMKH ¢ BITJIA
(Scanex Image Processor, Agisoft PhotoScan u
Ip.) JUIsl TeOMETPUUECKON KOppPEKLIUU
CHUMKOB, CO3JITaHUSI OPTO(OTOIIIAHOB,
(dboTokapT, HUPPOBHIX MOJIEIEH MECTHOCTH U
OLIEHKH WX TOYHOCTH.

YnoBaerBopuTeabH
3HAeT OCHOBHBIE CBOMCTBA KOCMUUYECKHUX
CHHMKOB, JJaHHBIX a9POPOTOCHEMKH U CHUMKOB
¢ BIIJIA. meeT HEKOTOpOE MPEACTABICHHUE O
XapaKTePUCTHKAX TOYHOCTU CHCTEMATUYECKON
reOMETPHUUECKON KOPPEKIHH; KPUTEPHSIX
OLIEHKH TOYHOCTHU OPTO(OTOIIAHOB, IIM(PPOBHIX
Mozeneit mectHoctu U penbeda (RMSE, SE90,
MRE, Rmax).
JleMOHCTpHUPYET YaCTUYHO COPMHUPOBAHHBIE
YMEHUS cO37aBaTh OpTO(OTOILIAHHI,
(boToKapThl, UPPOBLIE MOAEIN MECTHOCTH U
penbeda Ha OCHOBE TaHHBIX AUCTAHIIMOHHOTO
30HAMPOBAHUS; HO HE CIIOCOOEH OCYIIECTBISATh
OLIEHKY UX TOUYHOCTH U OTIPEEIATh
MPUTOJHOCTh TOJTYYCHHBIX TAHHBIX IS
CO3JIaHMsI KapT U TUIAHOB MECTHOCTH B
pa3IMYHBIX MacITadbax.
Brnaneer HEKOTOPBIMH HHCTPYMEHTAMU
00pabOTKH TaHHBIX KOCMUYECKON ChEMKH U
cbeMkH ¢ BIIJIA B mporpaMMHBIX akeTax
(Scanex Image Processor, Agisoft PhotoScan u
Ap.) AJIS TEOMETPUYECKON KOPPEKLIUU
CHMMKOB, CO3/JaHUsl OPTO(OTOIIIAHOB,
dboTokapT, tUPOBBIX MOJENIEH MECTHOCTH U
OLIEHKH UX TOYHOCTH, HO HE CIIOCOOEH K
CaMOCTOSITEILHOMY PELIECHUIO 3a7au.

Xopomuo

3HaeT OCHOBHBIE CBOMCTBAa KOCMHYECKHX
CHUMKOB, JTaHHBIX a3pO(POTOCHEMKH U CHUMKOB
¢ BIUIA. B nenom copMupoBaHHBIE, HO
coJieprKallye OTAeIbHbIe MPOOeIbl 3HAHUS
XapaKTEPUCTHK TOYHOCTH CUCTEMAaTHIECKOM
reOMEeTPUUYECKOI KoppeKIuu NaHHbIX J[33,




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
KPUTEPUEB OIICHKU TOYHOCTU OPTO(OTOIIIAHOB,
M(pPOBBIX MOJENEH MECTHOCTH U pelibeda
(RMSE, SE90, MRE, Rmax).
B nenom ycnemnrnsie, HO coziepikaliie
OTJeNbHbIE MPOOEsbl YMEHUS CO3aBaTh
opTo¢OTOIUIaHbI, POTOKAPTHI, IU(PPOBHIS
MOJIETIM MECTHOCTH U pefibeda Ha OCHOBE
JAHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS;
OCYIIECTBIISATH OIIEHKY UX TOYHOCTH C
ucnonb3zoBanueM kpureprueB (RMSE, SE90,
MRE, Rmax), onpeaensiTe pUroHoCThb
MOJTy9YEeHHBIX JAHHBIX JUIS CO3JaHMsSI KapT U
TJTAHOB MECTHOCTH B Pa3JIMYHBIX MacIITadax.
JIeMOHCTpHPYET B IIEJIOM YCIICIITHOE BIaICHUE
MPOrPaMMHBIMH CPEICTBAMHU U TEXHOJIOTUSIMU
00pabOTKHU TaHHBIX KOCMHUYECKON ChEMKH U
cbeMku ¢ BITJIA (Scanex Image Processor,
Agisoft PhotoScan u ap.) s reomerpuueckoit
KOPPEKIIMHU CHUMKOB, CO3/IaHUs
opToOTOIIaHOB, (HOTOKAPT, IUPPOBHIX
moxuener MectHocTh. CriocoO€eH OIleHUBaTh
TOYHOCTb ITOJTYYCHHOTO pe3yJIbTaTa U pemaTh
3aJla4l CaMOCTOSTEIbHO

OT1iu4HO
JleMOHCTpUpYyET BBICOKMI YPOBEHb 3HAHUI
CBOMCTB KOCMUYECKHUX CHUMKOB, JaHHBIX
a’podorochemMku U CHUMKOB ¢ BITJIA,
XapaKTePUCTHK TOYHOCTH MX T€OMETPUUIECKOM
KOPPEKINH;, KPUTEPHUEB OIIEHKH TOYHOCTH
OpTO(OTOMIAHOB, IIM(PPOBBIX MoeNeH
MecTtHocTH U penbeda (RMSE, SE90, MRE,
Rmax), cnocobeH mpuMeHsTh Bce UMEIOITHECS
3HAHUA Ha TPAKTHKE.
JIeMOHCTpHpYET yCTENIHbIE YMEHHSI CO3/IaBaTh
opTo¢oTOIIaHbI, POTOKAPTHI, IU(PPOBHIS
MOJIETIM MECTHOCTH U pelibeda Ha OCHOBE
JAHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS;
OCYIIECTBIISITH OLIEHKY UX TOUHOCTH C
ucnonb3zoBanueM kpureprue (RMSE, SE90,
MRE, Rmax), onpenensitb NpUrogHOCTh
MOJTy9YEeHHBIX JAHHBIX JUIS CO3JaHMsSI KapT U
TJTAHOB MECTHOCTH B PA3JIMYHBIX MacIITabax.
Brnageer mporpaMMHBIMH CpeACTBAMH
00pabOTKHU TaHHBIX KOCMHUYECKON CHEMKH U




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
cbemku ¢ BITJIA (Scanex Image Processor,
Agisoft PhotoScan u ap.) s reomeTpuyeckon
KOPPEKIMHY CHUMKOB, CO3JIaHHS
opTo(OTOIIIaHOB, (HOTOKAPT, IUPPOBHIX
MoOjIeJIeil MECTHOCTH U OLIEHKH UX TOYHOCTH;
CHOCOOEH pelIaTh CaMOCTOSITENIFHO 3a/1a4H 110
BBIOOpY MaHHBIX J[33, nx 00paboTKe M OLIEHKE
TOYHOCTH TOJIYYEHHOTO pe3yibTara.

OIIK.1

CIIOCOOHOCTh
WCIIOJIH30BATh
HOPMAaTHBHBIE MPABOBHIC
JIOKYMEHTBI B CBOEH
JIeATETbHOCTH

3HaTh: TpeOOBaHUS
3aKOHOIATEILCTBA B 00IacTH
reonH()OPMAIMOHHBIX CHCTEM U
TEXHOJIOT Ui, 3HATh OCHOBHEIE
3aKOHOAATEIbHBIN aKThI, 0a30BBIC
MO3UIMH U HOPMATUBHOE
pEryJIupOBaHUE B
npodeccuoHanbHOM 001acTH;
CYIIIHOCTb U COJIEp>KaHue
OCHOBHBIX [TUBUITHUCTUYECKUX
MIOHATHUI U KaTerOpuH.

YMeTb: N0Jab30BaATHCS
nctouHukamu J133,
OTBEUAIOLIUMU TPEOOBAHUAM
3aKOHO/ATEILCTBA, HAXOUTh
HE00XO0MMYI0 HOPMAaTHBHO-
NPaBOBYIO WH(POPMALIHIO IS
oOecrieyeHus CBOEH pabOTHI.
Bnanets: npuemamu
JESTENIbHOCTH O 00JIacTH
reor()HOPMALIMOHHBIX CUCTEM U
TEXHOJIOTH, OTBEYAIOIIUMHU
TpeOOBaHUSIM 3aKOHOIATENIbCTBRA,
HaBbIKAMU HCIIOIb30BaHUS
HOPMATUBHBIX UCTOYHUKOB B
CBOEH NIEITEIbHOCTH.

HeynoBiaerBopuren
He 3HaeT TpeGoBaHus 3aKOHO/1aTEILCTBA B
o0yacTu TeonH(POPMAITMOHHBIX CUCTEM U
TEXHOJIOT Ui, 3HATh OCHOBHbIE
3aKOHOJIATEIIHHBIN aKThI, 0a30BbIC MMO3UIHH U
HOPMATHUBHOE PETYJIUPOBAHHE B
npodecCHOHATLHOM 00JIaCTH; CYIITHOCTh U
CoJiep>KaHNEe OCHOBHBIX IIMBUIMCTUYECKUX
MIOHATUN U KaTETOPUM.
He ymeer nonp3oBathecs uctounukamu /133,
OTBEYAIOIIUMH TPEOOBAHUSAM
3aKOHOJATEeIbCTBA, HAXOJUTh HEOOXO0IUMYIO
HOPMAaTHUBHO-IIPABOBYIO MH(OPMAIHIO JUIS
obecrieueHust cBoel pabOTHI.
He Bnaneer npuemamu neareiabHOCTH 0 00JacTH
reon()HOPMALIMOHHBIX CUCTEM M TEXHOJIOTHA,
OTBEUAIOLIUMH TPEOOBAHUAM
3aKOHOJATEIHCTBA, HABBIKAMH HCITOJIB30BAHHS
HOPMATHUBHBIX HCTOYHUKOB B CBOCH
JeSITeTbHOCTH.

YnoBaerBopuTeabH
OO1ue, HO HE CTPYKTYPUPOBaHHbIE 3HAHUS
TpeOoBaHUI 3aKOHOATENIbCTBA B 00J1aCTH
reOMH(OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHH,
3HaTh OCHOBHBIE 3aKOHOATEIbHBIN aKTHI,
0a30BbI€ O3UIINU 1 HOPMATHBHOE
perynupoBaHue B mpodeccruoHalbHOM 00J1acTH;
CYIIHOCTb U COZIep)KaHUE OCHOBHBIX
LUBWINCTHYECKUX MOHATUH U KaTerOpuil.
YactruuHo c(hOpMUPOBAHHBIE YMEHUS
MMOJIB30BAaThC UCTOYHUKAMH 133,
OTBEUAIOLTUMH TPEOOBAHUAM
3aKOHO/ATEIbCTBA, HAXOIUTh HEOOXOAUMYIO
HOPMAaTUBHO-TIPaBOBYIO MH(OPMALIHIO JIJIs
oOecrnieueHus cBOeil paboThI.
Brnanenme HEeKOTOPBIMH ITPUEMaMHU




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust

YnoBj1eTBOPUTEbH
JESITeTbHOCTH 0 001acTH reon(hHOPMAIIMOHHBIX
CHCTEM M TE€XHOJIOTHi, OTBEYAIOILIUMHU
TpeOOBAaHUAM 3aKOHO/1ATENIbCTBA, HABBIKAMHU
UCTIOJIb30BAHUS] HOPMATUBHBIX HICTOYHUKOB B
CBOEH JIeATEIILHOCTH.

Xopomuo
B ocHOBHOM chopMUpOBaHHBIE, HO
coJiep>Kalie OTAeIbHbIe TPOOEIbl 3HAHUS
TpeOoBaHUI 3aKOHOIATEIBCTBA B 00JIACTH
reonH(OpMallMOHHBIX CUCTEM U TEXHOJIOTH,
3HAaTh OCHOBHBIE 3aKOHOJATENbHBIN aKThI,
0a30BbIC TO3UIIMN U HOPMATUBHOE
perynupoBaHue B IpodeccHoHambHOM 00IaCcTH;
CYIIIHOCTb U COJIEpKaHUE OCHOBHBIX
UUBUJIMCTUYECKUX TTOHATHN U KaTerOpUH.
B ocHOBHOM ycrnieniHbie yMEHUS T0JIb30BaThCS
ucTouHukamu J33, oTBeUaAOIINMU
TpeOOBaHUSIM 3aKOHOIATENHCTBA, HAXOAHUTh
HE00XOUMYI0 HOPMATHUBHO-IIPABOBYIO
uHpOpMaLUIO A1 0OecriedeHus: cBoei paboThl.
YBepeHHOe BiaJieHue MpueMaMu JAeITeIbHOCTH
0 005acTH reon(PHOPMALIMOHHBIX CUCTEM U
TEXHOJIOTHil, OTBEYAIOIIUMHU TPEOOBAHUSIM
3aKOHO/ATEIbCTBA, HABBIKAMHU UCIIOJIb30BAHUS
HOPMATHBHBIX HCTOYHUKOB B CBOEH
NEeSTETHHOCTH.

OT1iu4HO
3HaTh: TpeOOBaHMSI 3aKOHOAATEIIHCTBA B
o0yacTu TeonH(POPMAITMOHHBIX CUCTEM U
TEXHOJIOT Ui, 3HaTh OCHOBHbIE
3aKOHOJATEIbHBIN aKThl, 0a30BbIE MO3ULIUU U
HOPMAaTUBHOE PETYJIMPOBaHUE B
npodecCHOHATBLHOM 00J1aCTH; CYITHOCTD U
COJIep>KaHNEe OCHOBHBIX ITUBIIIMCTUYECKUX
MIOHATUN U KaTETOPUM.
YMeTh: moap30BaThCs HcTOUHUKamu /133,
OTBEUAIOLTUMH TPEOOBAHUAM
3aKOHO/ATEIbCTBA, HAXOIUTH HEOOXOAUMYIO
HOPMAaTUBHO-TIPaBOBYIO MH(OPMALIHIO JIJIs
oOecrieueHus cBoei paboTHI.
Bnagers: npuemamu e TENbHOCTH O 001acTH
reon(HOPMALIMOHHBIX CUCTEM M TEXHOJIOTHH,




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
OTBEUAIOLTUMH TPEOOBAHUSIM
3aKOHOIaTEJILCTBA, HABBLIKAMH HCITOJIb30BaHUS
HOPMAaTUBHBIX HCTOYHUKOB B CBOEH
JEeITEILHOCTH.

K.25

CITOCOOHOCTE K
W3YYCHHIO THHAMUKN
W3MEHEHUS TTOBEPXHOCTH
3eMIIH reoae3nYeCKUMU
METOJIaMH ¥ CPEACTBAMH
IHUCTAaHI[HOHHOTO
30HAUPOBAHUS

3HaTh: TEOPETUUECKHE OCHOBBI
nemudpupoBaHus U3MEHEHUN
IPUPOJIHBIX U AHTPOTIOT€HHBIX
o6bsekToB (Change detection),
0COOEHHOCTH CHEMKH B
ONITHYECKOM H PAJIMOBOIHOBOM
Jaria30Hax Jijis aHaIn3a
M3MEHEHMH, Hauboee
WH(GOPMATUBHBIC CIIEKTPAIILHBIC
KaHaJbl.

YMeTh: IpOU3BOANTH aHATH3
JTUHAMHUKHU TPUPOTHBIX U
AHTPOIIOTEHHBIX OOBHEKTOB Ha
OCHOBE BPEMEHHBIX PSI0B
Jaaabix JI33 B onTHYECKOM U
PaZAMOBOIIHOBOM JIMaria3oHax
CIIEKTpPA U TPEICTABIISTH
MOJTyYCHHBIC JTaHHBIC B
KapToTrpapuuecKoM,
rpaduyeckom, TaOIMIHOM
dopmarax

Bnanets: mporpaMMHBIMU
CPEICTBAMU, pPEaTH3YIOIUMU
QITOPUTMBI aHAIH3a TUHAMUKH
MPUPOJIHBIX U AHTPOTIOT€HHBIX
00BEKTOB MO BPEMEHHBIM psiJiaM
nauHbIX /133 (oHOKaHAIBHOE
0oOHapyXeHUE N3MECHCHH,
MHOTOKaHAJIbHOE OOHApYKEHUE
W3MCHCHUH, aHATTN3 JTUHAMHAKU
BErCTAIIMOHHBIX HHJICKCOB)

HeynosierBopureJ
He 3HaeT TeopeTnyeckue OCHOBBI
nemupupoBaHus U3MEHEHUN MPUPOTHBIX U
anTpororeHHbIX 00bekToB (Change detection),
0COOEHHOCTH ChEMKH B OITHYECKOM U
PaZMOBOJIHOBOM JIMana3oHax JJis aHAJIU3a
W3MEHEHUH, HanboJee nH(HOPMaTUBHBIE
CIICKTPAJIbHBIC KaHAJIBI.
He ymeeTr npou3BOAUTh aHATN3 JHHAMUAKH
MIPUPOJIHBIX U aHTPOTIOTCHHBIX 0OBEKTOB Ha
OCHOBE BPEMEHHBIX Ps10B JIaHHbBIX /(33 B
ONTUYECKOM U PAIMOBOIHOBOM JUAa30HAX
CIIEKTpPAa U TPEJCTABIISTH MMOJYICHHBIC TAHHBIC B
KapTorpagpuueckoM, rpaguueckoM, TaOINIHOM
¢dopmarax.
He Bnaneet mporpaMMHBIMU CPEJICTBAMH,
peATM3YIOIUMU allTOPUTMBI aHAIIN3a TUHAMHUKU
MPUPOJIHBIX U AHTPOTIOT€HHBIX 0OBEKTOB IO
BPEMEHHBIM psiiaM aHHbIX [[33
(omHOKaHATBEHOE OOHAPYKEHUE U3MEHEHUH,
MHOTOKaHAJIbHOE O0OHApY)KCHHE U3MECHEHUH,
aHAJIN3 TUHAMUKHY BEreTallMOHHBIX HHJICKCOB)

YnoBiaerBopuTebH
OO61ue, HO HE CTPYKTYPUPOBaHHBIC 3HAHUS
TEOPETUICCKUX OCHOB JCIIU(DPUPOBAHUS
W3MEHEHUH TPUPOTHBIX M AHTPOITOTCHHBIX
oowekToB (Change detection), ocobeHHOCTEH
CHEMKH B ONITHYCCKOM U PATMOBOTHOBOM
JMarna3oHax JUlsl aHan3a U3MEHeHNH, Hanbosee
WH(OPMATUBHBIX CIIEKTPATBHBIX KaHAJIOB.
JleMOHCTpHUpYET YacTUYHO C(HOPMUPOBAHHBIE
YMEHHsI IPOU3BOIUTH aHAIIU3 TUHAMUKU
MPUPOIHBIX U AHTPOTIOTCHHBIX 0OBEKTOB Ha
OCHOBE BPEMEHHBIX psiIoB NaHHBIX [[33 B
ONTUYECKOM U PAIMOBOIHOBOM JHANa30HaX
CHEKTpPa U MPEJCTABIISTH [MOJyYCHHbIE JTaHHBIE B
Kaprorpadudeckom, rpadudecKoM, TaOIUIHOM
¢dbopmarax
Brnageer aieMeHTaMU TEXHOJIOTHN aHAJIA3A




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
JTUHAMUKY TPUPOTHBIX U aHTPOIIOTEHHBIX
00BEKTOB MO BPEMEHHBIM psjiaM JAaHHbIX J133,
BKJIIOYAsl AITOPUTMBI OTHOKaHATIHHOTO
oOHapyXeHHsI U3MEHEHUI, MHOTOKaHAJILHOTO
oOHapyXeHHsI U3MEHEHUI, aHAJIN3a TUHAMUKU
BEreTAllMOHHBIX MHJIEKCOB, HO HE CIIOCOOEH
peliaTh 3aJa4l CaMOCTOSITENIBHO.

Xopomuo
CdopmupoBaHHbIe, HO COJIEpKaIIKe OTAEIbHbIE
po0OeIIbl 3HAHUS TEOPETUYECKUX OCHOB
nemudpupoBaHus U3MEHEHUN MPUPOIHBIX U
anTpororeHHbIX 00bekToB (Change detection),
0COOEHHOCTEH ChbEMKH B ONTHYECKOM U
PaJIMOBOJIHOBOM JTMATIa30HAX JJIs aHAIA3a
W3MEHEHUH, Hanboiee MHPOPMATHBHBIX
CTHIEKTPATLHBIX KaHAJIOB.

B nenom ycnenrasie, HO coiepKaIiie
OTJIENbHBIE MPOOEIThl YMEHUS IPOU3BOIUTH
aHaJIN3 TUHAMUKY TPUPOIHBIX U
AHTPOTIOTEHHBIX 0OBEKTOB HA OCHOBE
BPEMEHHBIX PSAIOB JaHHBIX /[33 B omTuueckom
Y paMOBOJTHOBOM JMAaIa3oHax CIeKTpa, u
MIPEJICTaBIATh MOTY4YCHHbIE TaHHBIE B
Kaprorpadudeckom, rpadudecKoM, TaOITUIHOM
dbopmarax.

B nenom ycrenrHoe BiajieHHe MPOrpaMMHBIMH
CpeIICTBAMHU, PEATH3YIOMUMH aJITOPUTMBI
aHaJIM3a TUHAMUKYU TPUPOTHBIX
AHTPOTIOTEHHBIX 0OBEKTOB MO0 BPEMEHHBIM
psanam ganHbix /33 (0qHOKaHATBEHOE
oOHapyKEeHHE U3MEHEHUN, MHOTOKaHAIILHOE
oOHapyXeHHe U3MEHECHUI, aHAIIN3 TUHAMUKU
BEreTAIIMOHHBIX MH/IEKCOB)

OT1iu4HO
JleMOHCTpHpYET TITyOOKHUe 3HAHUS
TEOPETUIECKIX OCHOB ACIIN(DPUPOBAHUS
W3MEHEHUN IPUPOHBIX U AaHTPOIIOT€HHBIX
oowekToB (Change detection), ocobeHHOCTEH
CHEMKH B ONITHYECKOM U PaTUOBOITHOBOM
Jrarna3oHax Jjis aHalln3a U3MEHEeHUH, Hanbolee
MH(OPMATUBHBIX CEKTPAIBHBIX KaHAJIOB.
JIeMOHCTpUpPYET yCIENIHbIE YMEHHUS
MIPOU3BOIUTH AHAIIU3 JTUHAMHKY TIPUPOTHBIX
AHTPONOT€HHBIX 0OHEKTOB HA OCHOBE




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
BPEMEHHBIX PAJOB JaHHBIX /(33 B onTHueckom
Y paJuOBOJIHOBOM JMAINa30HaX CIEKTpa, U
MIPEICTaBIATh MMOTY4YCHHbIE TaHHBIC B
Kaprorpadudeckom, rpadudecKoM, TaOIUIHOM
dhopmarax.
CB00OHO BNaieeT MPOrPaMMHBIMU
CpEICTBaMH, pEATU3YIOIIUMHU JITOPUTMBI
aHaJIM3a JTUHAMUKYU TPUPOTHBIX U
AHTPOITOTEHHBIX 00BEKTOB IO BPEMEHHBIM
psanam ganHbix /133 (0HOKAaHATBEHOE
oOHapy KeHHe U3MEHEHNH, MHOTOKaHaJIbHOE
oOHapy>KeHHe N3MEHEHHUH, aHaIN3 TUHAMHUKH
BEreTaI[MOHHBIX WHAEKCOB), U CIIOCOOCH peniaTh
TEMaTUYEeCKHE 33J]aul CAMOCTOSITEIIHHO

I1K.29

CIOCOOHOCTH K
UCIIOJIb30BaHUIO
MaTepuasoB
JTUCTAaHIIMOHHOTO
30HAMPOBAHUS U
reOMH(POPMAITMOHHBIX
TEXHOJIOTHI TIPH
[IPOBENCHUU
MOHHUTOPHHTA
OKpY>Karolleu cpenbl 1
JUTSL palliOHATIBFHOTO
MIPUPOIOTIONB30BAHUS

3HaTh OCOOEHHOCTH CHEMKH B
Pa3IMYHBIX CIIEKTPATBHBIX
Uana3oHax, 1em(ppoBOYHbIe
MPU3HAKU PA3ITUYHBIX
MPUPOJIHBIX U AaHTPOTIOT€HHBIX
00BEKTOB, MATEMAaTHYECKHE
OCHOBBI METO/IOB
ABTOMATH3UPOBAHHOTO

e pUpoOBaHUs HA OCHOBE
MHOTOMEPHOTO aHAJIN3a
(kmaccuukanuu CHUMKOB),
ypoBHH 00paboTku gaHHBIX J[33.
YMeTh: IPOU3BOIUTH ITOUCK,
0TOOp, 3aKa3 U MOJIy4eHUE
A’POKOCMHUECKON HHPOpMAIIH
JUISL pEeIlIeHUs] Pa3InYHbIX 33/1a4,
MPOU3BOJUTH HEOOXOIUMYIO
MpeBapPHUTEIIbHYI0 00paboTKyY
CHHUMKOB (T€OMETPHUECKYIO
KOPPEKIINIO, aH-IIapIeHHHT,
yAaJeHue IbIMKHU U JIp.),
U3BJICKATh U3 CHUMKOB
TEMaTUYECKYI0 HH()OPMAIIHIO C
MIOMOIIBIO0 METO/I0B BU3yaJIbHOTO
¥ aBTOMATU3HPOBAHHOTO
nemudpupoBaHus.

Bnagetrs: Meronamu BU3yalbHO-
WHTEPAKTUBHOTO U
ABTOMATU3UPOBAHHOTO
nemudpupoBaHus,

HeynosiaerBopure
He 3HaeT 0cOOEHHOCTH CHEMKH B PA3IMIHBIX
CHEKTPATBHBIX JHUANa3oHax, Aemu(pPOBOYHBIC
MIPU3HAKU PA3TUYHBIX TPUPOTHBIX U
AHTPOTIOTCHHBIX 0OBEKTOB, MATEMATUYCCKUE
OCHOBBI METOJIOB aBTOMAaTHU3HPOBAHHOTO
nemuppupoBaHmsi, ypOBHU 00paOOTKU JaHHBIX
J133.
He ymeer mpoun3BoauTh MOUCK, OTOOD, 3aKa3 U
MOJTy4YeHHE a3pOKOCMUYECKO HHpopMauu 1is
pelIeHUs pa3IMYHBIX 3a7a4, IPOU3BOAUTD
HEOOXOAMMYIO TIPEIBAPUTEIbHYIO0 00padOTKy
CHUMKOB, M3BJICKaTh U3 CHUMKOB
TEMaTUYECKYI0 HH(DOPMAIIHIO C TTOMOIITH
METOJIOB BU3YAJILHOTO ¥ aBTOMATHU3UPOBAHHOTO
nemudpupoBaHus.
He Bnanmeet metogamu BU3yaibHO-
WHTEPAKTHUBHOTO U aBTOMAaTU3UPOBAHHOTO
nemupupoBaHusi, TEXHOIOTUIMU
MpeIBApUTENLHON U TEMaTHUYECKOH 00paboTKI
naHHbIX J133 115 pereHus pa3indHbIX 3a1a49 U
COOTBETCTBYIOIIMMHU IPOrPAMMHBIMU
cpenctBamu (Scanex Image Processor, ArcGis,
QGIS).

YnoBaerBopuTebH
Nwmeer obiiee npeacTaBiaeHue 00 0COOEHHOCTIX
CHEMKH B Pa3IMYHBIX CIIEKTPAIbHBIX
Jrana3oHax, 1emQpoBOYHBIX IPU3HAKAX
Pa3IMYHBIX TPUPOJIHBIX U AHTPOIIOTCHHBIX
00BEKTOB, MATEMAaTHICCKIX OCHOBAX METOJ/IOB




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

TEXHOJIOTHSMH MpeABapUTEIHHON
¥ TEMaTUYECKON 00pabOoTKHI
naHHbIX J[33 mos perenus
Pa3IUYHBIX 3a/1a4 U
COOTBETCTBYIOIIIHMH
IPOrPaMMHBIMH CPEJICTBAMU
(Scanex Image Processor, ArcGis,
QGINS).

YnoBj1eTBOPUTEbH
aBTOMATHU3MPOBAHHOTO e (ppUpOBaHUs HA
OCHOBE MHOTOMEPHOTO aHaJH3a
(kyaccu@uKanuyu CHUMKOB), YPOBHSIX
00paboTku maHHbIX J[33.

JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHBIE
YMEHHS POU3BOAUTH MOUCK, OTOOD, 3aKa3 U
MOJTy4YEeHUE a3pPOKOCMUYECKOI HHpopMamu 1is
pelIeHUs pa3IMYHBIX 3a7a4, IPOU3BOAUTD
HEOOXOAMMYIO TIPEIBAPUTEIbHYIO0 00padOTKy
CHUMKOB, H3BJICKaTh U3 CHUMKOB
TEMaTUIECKYI0 HH(DOPMAIIHIO C TTOMOIIBIO
METOJIOB BU3YAJILHOTO ¥ aBTOMATHU3UPOBAHHOTO
nemudpupoBaHus.
Brnageetr HeKOTOpBIMU METOIaMU BU3YaJIbHO-
MHTEPAKTUBHOTO U aBTOMAaTU3UPOBAHHOTO
nemupupoBaHus, TEXHOIOTUIMU
MIPeIBApUTENLHOM U TeMaTHUYeCKOH 00paboTKI
nansbix J133. UmeeT npeacTaBieHue o
MPOrPaMMHBIX POAYKTAX B IaHHOI 00JIacTH.
Xopomuo
B nenom chopMupoBaHHbIE, HO COAEpKaAHUE
OTJeNbHBIE MPOOEIbl 3HAHUS 0COOCHHOCTEMN
CHEMKH B Pa3IMYHBIX CIIEKTPATbHBIX
JMana3oHax, 1eI(ppPOBOYHBIX TPU3HAKOB
Pa3IMYHBIX TPUPOJIHBIX U AHTPOIIOT€HHBIX
00BEKTOB, MATEMATHIECKIX OCHOB METOJIOB
ABTOMATH3MPOBAHHOTO JNeIIH()PUPOBAHUS HA
OCHOBE MHOTOMEPHOTO aHaJH3a
(kaccuduKanuy CHUMKOB), YPOBHEH
o0paboTku manHbIx J[33.
B nenom ycnemnsslie, HO coaepKauiee
OTJIENbHBIE MPOOEIThl YMEHUS IPOU3BOIUTH
MIOKCK, OTOOP, 3aKa3 U MOJTyUYCHHE
a’POKOCMHUUYECKON HHPOPMAITIH JJTIsI pEIICHUS
Pa3IMYHBIX 33]a4, a IPOU3BOAUTD
HEOOXOAUMYIO TIPEIBAPUTEIILHYIO0 00pabOTKy
CHUMKOB U U3BJIEKaTh U3 CHUMKOB
TEMaTUYECKYI0 HH(OPMALIHIO C TOMOLIBIO
METOJIOB BU3YAJILHOTO ¥ aBTOMATHU3UPOBAHHOTO
e pupoBaHHUS.
B nenom ycmenrHoe BiajieHHe COBPEMEHHBIMH
MIPOTPaMMHBIMHE CpeIcTBaMU 00paboTKH
JaHabIX J133, MeTogaMu U TEXHOJIOTUSIMU
BHU3YaJIbHO-UHTEPAKTUBHOTO U




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
ABTOMATHU3MPOBAHHOTO JeU(DPUPOBAHUS

O1anyHo
JlemoHCTpUpyeT ri1yOoKHe 3HAHUS
0COOEHHOCTEH CHEMKH B PA3IMYHBIX
CHEKTPAIBHBIX JHUANa30HaX, AU (OPOBOYHBIX
MPU3HAKOB PA3IUYHBIX IPUPOIAHBIX U
AHTPOTIOTEHHBIX 0OBEKTOB, AITOPUTMOB
aBTOMATHU3MPOBAHHOTO JNeMU(PPUPOBAHUS HA
OCHOBE MHOT'OMEPHOTO aHaJIH3a
(kmaccuduKanuu CHUMKOB), YPOBHH 00paOOTKH
nauubix J133. CiocobeH NMpuMEeHSITh 3TH 3HAHUS
Ha TMpPaKTHUKe
Crioco0GeH caMOCTOATEIbHO MPOU3BOIUTh
MIOKCK, 0TOOP, 3aKa3 U MOJTyUYEHHE
A’POKOCMHYECKON HHPOPMAIIIH TSI PEIICHUS
Pa3IMYHBIX 33]1a4, a TAK)KE MPOU3BOIUTH
HEO0XO0IUMYIO MPEIBAPUTEIbHYIO 00pabOTKY
CHUMKOB (T€OMETPUYECKYI0 KOPPEKIIHIO, TTaH-
[IApTIICHUHT, yIaJIeHUEe JBIMKH U Jp.), U3BJICKATh
13 CHUMKOB TEMAaTHUYECKYI0 HH(POPMAITUIO C
MOMOIIBI0 METOJIOB BU3yaJbHOTO U
aBTOMATHU3HPOBAHHOTO JeMU(DPUPOBAHUSI.
CB00OHO BNIaZIe€T METOIaMU BU3YaJIbHO-
MHTEPAKTUBHOI'O U aBTOMAaTU3UPOBAHHOTO
nemudpupoBaHusi, TEXHOJIOTUIMU
MIPEABAPUTEIILHON U TEMATHIECKON 00pabOTKHI
naHHbIX 133 mist pemeHus pa3auvHbIX 337129 |
COOTBETCTBYIOIIUMHU IPOTPAMMHBIMH
cpenctBamu (Scanex Image Processor, ArcGis,
QGIS).




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bua MmeponpusiTusi NPOMEKYTOUYHON aTTeCTALMH ¢ DK3aMeH
Crnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanuu : OlLEHKa MO JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTAIlK OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOMIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MIEPHOA.
MaxkcuMajJbHOEe KOJIH4YecTBo 0ayioB : 100

KonBepTanusi 6a/U10B B 0TMETKHU

«oTau4Ho» - oT 81 mo 100
«xopowmo» - ot 61 1o 80

«yIOBJIETBOPUTENBHO» - OT 50 10 60
«HEyI0BJIeTBOPUTEIbHO» / «He3auTeH0» MeHee 50 Oamna

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

IK.21

TOTOBHOCTB OCYILIECTBIISATH
KOHTPOJIb MOJTy4YEeHHBIX
r€0/Ie3MYECKUX, CITyTHUKOBBIX H
(doTorpaMMeTpUIECcKUX
U3MEpPEHUil, a TaK)Ke MaTepHuajoB
JUCTAHIIMOHHOTO 30HIUPOBAHUS

[IpenBaputenbHas 00paboTKa
JaHabeix J133.
I'eomeTprueckast Koppekuus.
Co3pnanue opTodoTOoINIaHOB
3ammuimaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyzeHT MOoKa3bIBAET BJIaIEHUE METOJaMH
Y MHCTPYMEHTAMHU IIPEBAPUTEIBHON
00pabOTKHM KOCMUUYECKHX CHUMKOB
BBICOKOI'O Pa3peLIEHUs: METOAAMU
r€OMETPUYECKON KOPPEKLIUU U
OpTOTPaHC(HOPMHUPOBAHUS CHUMKOB,
OLICHKH TOYHOCTU T€OMETPUUYECKOM
KOPPEKILIHH; TTOBBIIIECHUS
IIPOCTPAHCTBEHHOT'O pa3peIIeHUs
MYJIBTUCIIEKTPAJIBHOTO CHUMKA ITyTEM €TI0
MTAHXPOMATUYECKON HACTPOUKHU.

IIK.21

TOTOBHOCTB OCYIIECTBISITh
KOHTPOJIb MOJTYYEHHBIX
reoIe3nYeCKUX, CIyTHUKOBBIX U
(dhoTOorpaMMETPUIECKUX
MU3MEPEHHM, a TAKIKE MaTEpPUAJIOB
JUCTAHIIHOHHOTO 30HIUPOBAHUS
I1K.29

CIIOCOOHOCTH K MCITOJIb30BAHUIO
MaTEpHUAaJIOB TUCTAHIIHOHHOTO
30HAMPOBAHUS U

reonH(OPMAaIMOHHBIX TEXHOJIOTHI

MIpU IPOBEJICHUA MOHUTOPUHTA
OKpY’Karolllen cpebl U AJis
paIoHaIbHOTO
MPUPOIONIOIB30BAHUS

OCHOBBEI
ABTOMATU3HPOBAHHOTO

e pUpOBaHUS
3ammiaeMoe KOHTPOJIbHOE
MeponpusiTiue

CTyIeHT TIOKa3bIBaeT BIaJICHUE METOJAMH
Y MTHCTPYMEHTAMU YTIPaBIISIEMON
KJIaccu(UKaIu KOCMUYECKUX CHUMKOB,
CO3JIaHMsI U PEAKTUPOBAHUS 00yUYAIOIINX
BBIOOPOK TS KITaCCU(DUKAIINK; a TAaKXKe
crocob6amu MocToOpabOTKH pe3ynbTaToB
knaccudukanuu (rmepexnaccuuranms,
JIOKaJIbHAs NIEPEKOANPOBKA, CTIaKUBAHHE,
PacTpOBO-BEKTOPHBIE MPEOOPA30OBAHNS).




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

CIIOCOOHOCTH MCIIOJIB30BATh
HOPMATHUBHBIC MTPABOBBIC
JIOKYMEHTHI B CBOCH JESTEIBHOCTH
MK.21

TOTOBHOCTB OCYILECTBIISATh
KOHTPOJTb ITOJTYYCHHBIX
r'e0JIe3NICCKUX, CITYTHUKOBBIX U
(doTorpaMMeTpHIECKUX
MU3MEPEHUM, a TAKKE MAaTEPUAJIOB
JTUCTAHIIMOHHOTO 30HIUPOBAHUS
I1K.29

CIIOCOOHOCTH K UCIOJIB30BAHUIO
MaTepUaIoB TUCTAHIIHOHHOTO
30HAMPOBAHUS U
reoMH(OPMAIMOHHBIX TEXHOJIOTUI
NIPU POBEICHUH MOHUTOPUHTA
OKPYIKaIOIIeH Cpeibl U JUIs
paIroOHAIHLHOTO
IPUPOOTIOIH30BAHNUS

HroroBoe KOHTpOJILHOE
MEPOIPUATHE

HTorosoe KOHTPOJIbHOE
MeponpusiTie

CTyZneHT OCBOMJI OCHOBHBIE TEOPETUYECKUE
pa3zelibl MepBoi YacTH Kypca: pu3udeckue
OCHOBBI TUCTAHITMOHHOTO 30HIUPOBAHUS
3eMJi, OCHOBHBIC CBOMCTBA JJaHHBIX [[33,
OCHOBBI 00pa0OTKH IIBETHBIX
M300paXKEHHM, METO/Ib T€0OOMETPUUECKOM
KOPPEKIUHU U MPEABAPUTEIBHON 00pabOoTKH
KOCMHUYECKHX CHUMKOB, METO/IbI
MIPOCTPAHCTBEHHOU (PHIIBTpALIUN
N300paXKeHU, OCHOBHBIE AJITOPUTMBbI
aBTOMATU3MPOBAHHOH KiIaccUPUKaIUu
CHUMKOB.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

IIpenBapurtennbHas 06padoTka nannbix /[33. l'eomerpuyeckas koppekuus. Coznanue

OpTO(OTOIIAHOB

[Ipo0mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30

IIpoxoaHoii 6ann: 15

IToxa3zaTean oneHMBaHUA

Baaasl

Ha ocHOBe HCXOAHOTO KOCMHUYECKOTO CHUMKA CO37aH OPTO(OTOIIaH B €CTECTBEHHBIX I[BETAX, C 15
TpeOyeMBbIM MPOCTPAHCTBEHHBIM Pa3pelIeHUEM

[TpoBeneHa ToHambHAs OaTaHCHUPOBKA U300paKESHUS.

[IpoBeneHo coBMeIIEHNE CO3/IaHHOTO OPTO(OTOIIIaHA C BEKTOPHBIMU KOHTYpaMU 3aHUN U

I[OpO)KHOﬁ CCTH, OLICHCHBI PACXOXKICHUSA

TOYHOCTH BBINTOJIHEHHOW T€OMETPHUUECKON KOPPEKIIUN HAXOUTCS B MpeJeax AOMycCKa. 5

PaccuurtaHnbl nokazaTelI TOYHOCTH:

RMSE, CE90, MRE

OcHOBBI ABTOMATU3UPOBAHHOI'O ):leIHI/l(l)pl/IpOBaHl/Iﬂ

[Ipo0mKUTETBHOCTE IPOBEACHMSI MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbli 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30

IIpoxoaHoii 6ann: 15



Iloxka3atenu oueHMBaHUSA Banabi
Jlerenna pe3ysbTaToOB KJIaCCU(PHUKAIMU TPOpadOTaHa B JOCTATOUYHOM CTETIEHU U COOTBETCTBYET 10
UMEIOIIMMCS Ha U3y4aeMOM y4acTKe TEMATHYECKUM KJIaccaMm.
Ha ocHOBe HCX0JHOrO CHUMKA CO3/1aHbl 00yUaloIIKe MOJIUTOHBI (COMIUIBI) PA3UYHBIX THIIOB 8
MECTHOCTH JJIs TOCJIEAYIOUIeH KIacCU(pUKAIMY CHUMKA.
Co3pan (¢aiisl cieKTapIbHBIX CUTHATYP M BBINIOJIHEHA Ki1acCUpUKaIHs (MOTyUYeH 7
KJIacCCU(UIIMPOBAHHBIN pacTp)
[TpoBesneHa o1ieHKa TOCTOBEPHOCTH PE3yIbTaTOB KJIaCCU(PUKALIMU IO KPUTEPHSIM 001Iei 5
TOYHOCTH, TOUHOCTH ITPOU3BOJIUTEINSI U TOUHOCTH I10JIH30BATEIIS.

HNTorosoe KOHTPOJILHOE MEPONIPUSITHE

ITpoaomKUTENTEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoxanoii 6amm: 20

IToxa3zaTesn oneHUBAHUSA Banabl

CTyeHT 3HaeT 0COOEHHOCTH ChbEMKHU B PA3JIMUHBIX CIIEKTPAJIbHBIX IUANa30HaX, TEXHOJIOTHU 20
nojy4yeHus AaHHbIX [[33, TeopeTnyeckrie OCHOBBI IPEABAPUTENBHON U TEMAaTHUECKOW 00paboTKU
nanHbIX J[33, ypoBHM 00paboTku naHHbIX J[33, 1 ciocoOeH NpUMEHATh 3TH 3HAHUS Ha MPAKTUKE.
CrniocoOeH caMOCTOSTEIbHO POU3BOIUTH MTOMCK, OTOOP, 3aKa3 U MOJIyuYeHHE a3POKOCMHUUECKOM
uH(bOpMaLuy Ui pelIeHUs Pa3InYHbIX 3a7a4

CTyIeHT OCBOMII OCHOBHOE COJIEpKaHHe Kypca, UMEeT IpeACTaBIeHnEe 00 OCHOBHBIX 20
TEXHOJIOTUSAX TUCTAHIIMOHHOTO 30HAUPOBAHUS 3€MIIM U METOJIaX 00pabOTKU TaHHBIX, 3HACT
¢bu3nuecKre OCHOBBI MOIY4YEHUS U300pakeHUI 36MHOI TOBEPXHOCTH

Bupa MmeponpusiTsi NPOMEKYTOYHOM aATTECTALMH ¢ DK3aMEH

Cnoco0 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OlLieHKa N0 JUCUUIIMHE B paMKax
MIPOMEKYTOUYHOH aTTECTAIIUHU ONPEIEISIETCS Ha OCHOBE 0alIOB, HAOPAHHBIX O0YYAFOIIMMCS Ha KOHTPOJIbHBIX
MEPOTIPUATHSIX, TPOBOJUMBIX B TEUEHHE YI€OHOTO TTEPHOIa.

MaxkcumajbHoe KoJIudecTBo 0amioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTau4Ho» - oT 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPHUTEJIBbHO» - 0T 50 110 60
«HEyI0BJIEeTBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oamna

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
TeKylero KOHTPOoJIs pe3yJbTaTOB 00y4eHHs




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IIK.25

CIOCOOHOCTH K U3yUEHUIO
JTUHAMHUKY U3MEHEHUS
MOBEPXHOCTU 3eMJIU
reoIe3NYeCKUMHU METOAAMHU U
cpeacrBaMu JUCTAHIIMOHHOI'O
30HIUPOBAHUS

O6paboTka JaHHBIX
PaIHOTOKAIIMOHHBIX
CIIYTHUKOBBIX U3MEPCHHM
3amunaeMoe KOHTPOJIbHOE
MeponpusiTue

CtyneHT cnoco6eH 0ToOpakaTh pagapHble
CHUMKH C IIOMOILBIO
cnenuanusuposanHoro I10, npousBoauTs
(GuIbTpanUIO CHEKII-1IyMa,
reOMETPHUECKYI0 KOPPEKIHIO U
COBMEUICHNE CHUMKOB, OIIPECICHHUE
U3MEHEHUH, TPOU30LIEIINX Ha
TEPPUTOPUH, 110 IApe Pa3HOBPEMEHHBIX
CHHMKOB.

MK.13

TOTOBHOCTb K IPOSKTHPOBAHUIO U
MPOM3BOJICTBY TOmorpadgo-
re0/1e3MYECKHUX U
a3po(hOTOCHEMOUHBIX paboT Mpu
U3bICKaHUAX 0OBEKTOB
CTPOMUTENHCTBA M U3yUECHUHN
MIPUPOJIHBIX PECYPCOB

IIK.25

CIOCOOHOCTh K N3YUYEHUIO
JTUHAMHUKY U3MEHEHUS
MMOBEPXHOCTU 3EMITH
r€0/Ie3MYECKIMH METOAAMHU U
CpeACTBaMH TUCTAHITUOHHOTO
30HIUPOBAHMSI

OcHOBBI 00pPaOOTKH TAHHBIX
a’po(OTOCHEMKHU U CHEMKH C
BITJTA

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTyAeHT 1eMOHCTPUPYET HaBBIKU pabOTHI €
naHHbIMU a’podorochemku ¢ BITIIA,
CHOCOOEH MPOU3BECTH OPUEHTHPOBAHUE
caumkoB o GPS-naBuraropy BIIJIA,
TOHAJIBbHYIO OANIaHCHUPOBKY U OJI0YHOE
ypaBHMBaHHE MHOKECTBA N300pakeHUI
€03/1aTh OPTO(OTOIJIAH U BBIIIOJHUTD
OILICHKY €r0 TOYHOCTH.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

CHOCOOHOCTH HCTIOIH30BATh
HOpPMAaTUBHBIE [TPABOBBIC
JIOKYMEHTBI B CBOEH J€ATEeIbHOCTH
IIK.13

TOTOBHOCTH K MMPOEKTUPOBAHUIO U
MIPOM3BOICTBY Tomorpado-
r€0/Ie3MYECKHX U
a’po(hoTOCHEMOUHBIX paboT mpu
U3BICKaHUSX 00BEKTOB
CTPOUTENHCTBA U H3yUECHUHN
MPUPOHBIX PECYPCOB

IIK.21

TOTOBHOCTb OCYILECTBIISATH
KOHTPOJIb MOJTY4YEHHBIX
reoIe3NYeCKUX, CIyTHUKOBBIX U
dboTorpaMMeTpUUECKUX
M3MEpEHMIl, a TaKkKe MaTepraioB
JUCTAaHIIMOHHOTO 30HIUPOBAHUS
IIK.25

CIIOCOOHOCTh K N3YUYEHUIO
JTUHAMHUKA U3MEHEHUS
MMOBEPXHOCTU 3EMITH
r€0/Ie3MYECKIMH METOAAMU U
CpeACTBaMH TUCTAHITHOHHOTO
30HANPOBAHUS

IK.27

TOTOBHOCTb K UCCIICIOBAaHHIO
HOBBIX I'€0/I€3UYECKHUX,
(doTorpaMMeTpuiecKux npruoopoB
U CHCTEM, anmnapaTtypsbl JUIs
a’POKOCMHUYECKUX ChbEMOK
I1K.29

CHOCOOHOCTH K MCIOIb30BAaHUIO
MaTepUajIoB TUCTAHIIHOHHOTO
30HIUPOBAHUS U
reonH(pOPMAITMOHHBIX TEXHOJIOTUI
IIPH MIPOBEICHUU MOHUTOPUHTA
OKpY>Karollen cpesibl U JJIst
panroHaIHLHOTO
MIPUPOIONIOIB30BAHUS

HTtoroBoe KOHTpOIBHOE
MEPOIIPUATHE

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

CTyneHT yCBOWII 3HAHUS U3 Pa3/IesioB
Kypca: «Pu3nueckre OCHOBBI MTOJTy4YEHUs
M300paKeHH 3eMHON MOBEPXHOCTUY;
«BuIbI M TEXHOJIOTUU MOTYUYEHUS
a’POKOCMHUECKOHN ChbeMKI»; « OCHOBHBIE
METO/]Ibl ¥ IPHEMBI 00Pa0OTKH
KOCMHUYECKHX CHUMKOBY»; « OCHOBBI pabOThI
C LIBETHBIMU M300paKEHUAMNY;
«Texnonoruu npumenenus /(33 B
kaprorpadum»; «OCHOBBI
nemu(pupoBaHrs CHUMKOBY;
«MPUMEHEHHE METOIOB KJIacCU(DUKAIINH
CHUMKOBY

Crnenupuxanuss MeponpusiTuid TEKyero KOHTpoJIs

O0padoTKka JaHHBIX PAAHOJIOKANMOHHBIX CIIyTHUKOBBIX H3MepPeHM i




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6ann: 15

IToxa3zaTean oneHMBaHUA

Baaasl

Bremonnena HHTCEPpIIPETAlNA PAaSHOBPEMEHHEBIX PAAWOJIOKAIIMOHHBIX CHUMKOB, BBISIBJICHBI
HU3MCHCHHA Ha HsyqaeMoﬁ TCPPUTOPHUH, HA OCHOBC ITOJYUYCHHBIX JAHHBIX COCTABJICHA
TEMATUYCCKaA KapTa

15

YcnenHo mpoBeeHO reOMETPUIECKOE COBMEIIICHUE Pa3HOBPEMEHHBIX CHUMKOB Sentinel- 1

Pannonokanmonnsiii cHUMOK Sentinel-1 KOppekTHO 0TOOpaXkeH B Mporpamme

[TpoBeaeHa ¢punbTpanus CEKI-IIyMa Ha pa3HOBPEMEHHBIX CHUMKaxX Sentinel-1

OcHoBbI 00pa00TKH JaHHBIX 23p0(oTOCHeMKH B cheMkH ¢ BIIJIA

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 15

IToxa3zarenn oneHMBaHUA

Baaasl

Ha ocnoBe canmkoB ¢ BITJIA co3nan oprodorortan repputopun. [IpoctpancTBeHHOE
paszpeiieHue opTodoTornaaHa COOTBETCTBYET TpeOoBaHUSIM TeXHUUIECKOTO 3a/1aHus.

15

Brimonaeno opueHTrupoBanne cHUMKOB 110 GPS-naBuraropy BITJIA, ToHanpHas GalaHCUPOBKA U
07104YHOE YpaBHUBAHUE CHUMKOB.

TOYHOCTH FreOMETPUYECKOM KOPPEKIIMH CHUMKA COOTBETCTBYET TPEOOBAHUAM /IOy CKA.
IIpoBenena onenka TouHoctu o kpurepusim RMSE, CE90

Hrorosoe KOHTPOJBHOC MECPONIPUATHE

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeeHUS] MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 40
[Tpoxoxanoii 6amm: 20

IToxa3zarenn oneHMBaHUA

Baaasl

CryneHT 3HaeT pU3nUecKre OCHOBBI MOTyUEHHUs N300paKeHNH 36MHOM TTOBEPXHOCTH, UMEET
MIPEACTABJICHUE O PA3IUYHBIX TEXHOJOTUAX JTUCTAHLIMOHHOTO 30HIMPOBAHUSL 3EMIIH, BKIIIOUas
PaZMOJIOKALIMHHYI0, MUKPOBOJIHOBYIO U TEILJIOBYIO ChbEMKY

10

CTyaeHT 3HaeT OCHOBBI OJTy4YeHUs: 1 00paboTku cHUMKOB ¢ BIIJIA u cmoco6eH mpuMeHsSITh 3TH
3HAHMS Ha MPAKTHKE.

10

CTyneHT 3HaeT TEOPETUYECKUE OCHOBBI PA3IMUHBIX METOJOB YIIPABIIAEMOM U HEYTIPaBIsIEMON
KJaccu(puKauy U300paXKeHnH, UX NPEeUMYIIeCTBa U HEJOCTATKU

10

CTyI[CHT 3HA€T OCHOBHBIE METOAbI aHAIM3a U3MECHECHUI 00BEKTOB 3€MHOMU IMOBCPXHOCTH I10
CHHMKaM B OIITHYCCKOM M paaAUOJIOKAIITMOHHOM AHaIia3oHax

10




