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1. HammeHoBaHue TUCIUIIIINHBI
JIMCTaHIIMOHHOE 30HIMPOBaHIE 3eMITH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
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.6 CniocobeH npuHUMAaTh Y4acTHe B UCCIAEAOBAHUAX B 00JIACTH T€0AC31UU U JUCTAaHITMOHHOTO
30HAMPOBAHUS, OLIEHUBATh U 0OOCHOBBIBATH UX PE3YJILTATHI
Nuaukaropsl
OIIK.6.1 IIpumeHseT TpaAUuIIMOHHBIE U COBPEMEHHBIE METObI U TEXHOJIOTHH KOMILIEKCHBIX
McCcaeA0BaHui B 00JaCTH T€OJE3UH U TUCTAHITMOHHOTO 30HUPOBAHMS
OIIK.6.2 OuenuBaer pe3ybTaThl HCCIEOBaHU B TpodeccrnoHalbHOM 061acTi
IIK.4 CriocoOeH BBITIOIHTH OTJEIbHBIE TEXHOJIOIMUYECKUE OTIEPALIUU 110 CO3AAHUI0 TEMATUYECKHUX
MH(POPMALMOHHBIX POIYKTOB M OKAa3aHUIO YCIIyT HAa OCHOBE MCIIOJIb30BaHMs JaHHbIX J[33
HNuaukaropsl
IT1K.4.1 U3yuaeT npocTpaHCTBEHHbIE XapaKTEPUCTUKN 00BEKTA HAOIIOCHUS, aHATTU3UPYET PHIHOK
TEMaTUYECKHUX MPOAYKTOB Ha OCHOBE NaHHBIX J[33, uccienyer u 000CHOBBIBACT 11€7€CO00pPa3HOCTh
npumenenus J133 nns pemenus 3a1a4 mpopecCHOHATBHON AeITeTbHOCTH
I1K.4.2 Pa3pabaTpiBaeT TEXHUYECKOE 33JJaHUE HA CO3aHIE KOCMUYECKUX MPOIYKTOB U OKa3aHUE
KOCMHMUYECKHUX YCIIYT, OCYIIECTBIISIET TEXHUYECKOE COMPOBOKACHUE MPOLECCOB CO3JaHUsI KOCMUYECKHUX
MPOJYKTOB U OKa3aHUE KOCMUYECKUX YCIyT
YK.1 CnocobeH ocyliecTBIATh MOUCK, aHATN3 U CUHTE3 WH()OPMAaILIUU, TPUMEHSATh CUCTEMHBIN MOAXO0A JIs
paszpeleHus: IpoOIeMHBIX CUTYyaIUui
Nuaukaropsl
YK.1.1 OcymiecTBasieT MOUCK HH(DOPMAITUH, TPOU3BOJIUT KPUTHUECKYIO OLICHKY HAJIE)KHOCTH €€
HMCTOYHUKOB
YK.2 Criocoben onpeaensTh Kpyr 3aj1a4d B paMKax MOCTABJICHHON 1IN M BRIOUPATh CIIOCOOBI UX PEIICHMUS,
HCXOJI U3 UMEIOIIUXCS PECYPCOB M OTPAHHYCHUN
HNuaukaropsl
YK.2.1 ®opmynupyer 3aa4u, UCXO/Is U3 MOCTABICHHON LEIU
YK.2.3 O60cHOBBIBAaET CIIOCOO pelICHU 33/1a4M ¢ yUETOM HMEIOLIUXCSI pECYPCOB U OTpaHUUEHUIN
YK.4 CniocobeH ocylecTBIATh AEIOBYI0 KOMMYHHUKAIIMIO HA PYCCKOM M MHOCTPAHHOM S3bIKaX B YCTHOH U
MUChMEHHOU (hopMax
HNuaukaropsl
YK.4.3 [IpencraBisier pe3ybTaThl JESTEIbHOCTH HA ITyOIHMYHBIX MEPONPUATUSIX B YCTHOU U
MUCbMEHHON (hopmax



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 21.03.03 I'eone3ust 1 JUCTAHLIMOHHOE 30HANPOBAHUE
(HampaBIeHHOCTH: J{MCTAaHIIMOHHOE 30HIUPOBAHUE)
¢opma o0yuenus OYHas
NeNe TpumecTpos, 8,10
BbI/IeJIEHHBIX /1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 84
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 42
padoT, 3aHATHI 11O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 96
(ak.4ac.)
DopMbI TEKYLLIEr0 KOHTPOJISI 3amuiaeMoe KOHTpoJIbHOE Meporipusitue (4)
HTorosoe KOHTponbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auer (8 TpumecTp)
aTTrecTanuu 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. ['pagueHTHbIE GUIBT

JAucranuuonnoe 3ouaupoBanue 3emiau. 10 tpumecTp
Nzyuenue kypca B 10 TpuMecTpe BKIIIOYAET CIASAYIOIINE OCHOBHBIE Pa3/Ieibl
CrnexTpalibHble TPeoOpa30BaHUS U UHACKCHI
Temaruueckas kaaccuPpUKAIUs MHOTO30HAIBHBIX CHUMKOB
AHanmu3 BpeMEHHOM TMHAMHUKH MTPOCTPAHCTBEHHBIX 0OBEKTOB Ha OCHOBE AaHHBIX /133
O06paboTKa JaHHBIX B TETIJIOBOM JTHAMa30HE CIIEKTPa
O06paboTKa JaHHBIX PATUOIOKAIMOHHBIX CITyTHUKOBBIX H3MEPEHHM
Coznanne mudpoBeIX Mojenel penbeda mo qaHasM J[33
[Tonyuenune u 06paboTka TaHHBIX a3p0odOTOCHEMKH U cheMKHU ¢ BITJTA
CpeMka B MUKPOBOJTHOBOM JIMAIIa30HE CIIEKTpa

CrnekTpajbHble NPeoOPa30BAHUA U HHAEKCHI
Crnextpanbnble Beretaninonubie nuaekcsl: NDVI, NDWI, SVWI, EVI, SAVIu ap. I[lpumenenue
BETETAIlMOHHBIX UHJIEKCOB JIJISI OIIEHKH COCTOSHUS PACTUTEIHHOTO TOKpoBa. [I[puMeHeHrne CieKTpaIbHBIX
WHJIEKCOB B T€OJIOTHHU. 3aJa4il YMEHBIIICHHs Pa3MEPHOCTH: METO/I IIIaBHBIX KOMIIOHEHT, MpeoOpa3oBaHue
Tasseled Cap.

TemaTnueckas KJIaCCI/I(l)I/IKaI[I/Iﬂ MHOI'030HAJIBHBIX CHUMKOB



Temarnueckas HHTEpIIpETals MHOTO30HAJIBHBIX CHUMKOB. TpaJuIlMOHHBIE U HOBBIE TOAXOBI K
knaccudukanuu. Heynpasnsemas knaccudukanus [ZODATA Ynpasnsemas knaccudukanus. Meron
MaKCHMaJIbHOTO MPaBAoIo100us. MeTo1 OOpHBIX BEKTOPOB. Mcronb30oBaHNEe HEHPOHHBIX CETEH IS
kiaccudukanun n3odpaxenuit. Camoopranu3yroniuecs: HeiipoHnHble cetu Koxonena. Merop Tonorpaduueckux
oroOpaxkeHHH. OlieHKa TOYHOCTH KJIaCCU(UKALMU: TOYHOCTh TPOU3BOIUTENS U TOYHOCTD MOJIB30BATEINS.

AHaJIu3 BPEeMEHHOM JUHAMMKH MPOCTPAHCTBEHHBIX 00bEKTOB HA OCHOBe JaHHbIX /(33
MGTOI[BI MYJBTUBPEMCHHOI'O aHaJIn3a CHUMKOB. CO3,[[aHI/I€ MYJIBbTUBPEMCHHLIX KOMITO3UTOB. AHFOpI/ITMBI
Change Detection — oqHOKaHAJILHOE ¥ MHOTOKaHAJIbHOE OOHApY)KeHUE n3MeHEeHH. [IpruMeHeHre MeTo10B
Change Detection ayis oOHapy»XKeHUsI U3MEHEHHUH B JIECHOM (OHJIE, B 3aCTPOMKE.

O0paboTka JaHHBIX B TENJIOBOM JUANA30HE CIIEKTPa
3aKOHBI U3TYUYEHHs aOCOTIOTHO YEPHOTO Tella B IPUMEHEHUH K TEIUI0BOi cheMke. COBpeMEHHbIE UICTOYHUKHU
CIyTHUKOBBIX JJAHHBIX B TEILUIOBOM AHana3zoHe CleKTpa. TOYHOCTh U3MEPEHUN TeMIIepaTypbl MOACTUIAIOLIEH
noBepxHocTu. [IpoBeenne KaauOpOBKH JJis MMOTYUYEHHUs JaHHBIX O TeMmreparype B rpaaycax Llenbcus.
HpI/IMeHeHI/Ie CITYTHUKOBBIX JAaHHBIX B TCIIJIOBOM JMaIIa3oHE. Ocobennoctu HU3MCPCHUSA TEMIICPATYPhI HA JJIMHE
BOJIHBI 4 MKM. Mcrionb30BaHue TEMIIOBOM CheMKHU JUISi MOHUTOPUHTA TEIUIOBBIX aHOMAIHUH (T10KapoB)

O0paboTKa TaHHBIX PAAMOJIOKAIMOHHBIX CIIyTHUKOBBIX U3MeEpPeHU i
OcHOBHbBIE IPEUMYIIIECTBA PaIMOJIOKALMOHHON cheMKH. [Iporpammuoe obecnieuenue i paboThl ¢
paaunonokanroHHsiMu JaHHbIMU: ENVI SARScape, Scanex Image Processor. @unbTpaiius paainooKalluOHHbBIX
n300paxKeHui, yaaneHue creki-uyma. Borunuciaenne TeKCTypHbIX XapakTepucTuK. OTKpBIThIE
panuoJoKallMoHHbIe JaHHble Sentinel-1. [IpumeHenne paanonoKalMOHHON ChbeMKHU 151 MOHUTOPUHTA
HABOJHEHUH, BISBICHUS HEPTIHOTO 3arpsI3HEHHS BOAHBIX 00BEKTOB, MOHUTOPHHIA [JIABYYHX JIbJIOB.

Co3nanue ungpoBbix Mojesel pejabeda no tanupim /133
TexHomoruu nmoyrydeHus MUPPOBEIX MOEIeH penbeda Ha OCHOBE JaHHBIX /(33 B omTuyeckoM u
PaINOIOKAIIMOHHOM JHaIa30He, a TAaK)Ke BO3IYIIHOTO Ja3epHOTro CKaHupoBanHsa. OCHOBHBIE TJI00AIbHBIC
LIMP, monyuennsie mo ganaeiM JI33: SRTM, ASTER GDEM, GMTED2010. Moaenu penbeda,
pacrpocTtpansiemble Ha komMmepueckoit ocHoBe: SPOT DEM, ALOS AW3D, WorldDem.

OcHoBbI 00pa00TKM JaHHBIX a3podoTocheMKH U cheMkH ¢ BIIJIA
Ob6nactu mpuMeHeHUs a3pOPOTOCHEMKH B CPABHEHUHU C KOCMHYECKOH cheMKOU. [IporpaMmmHbIe cpeacTBa s
o0pabotku ganHbx ¢ BIIJIA. Co3manne opToQOoTOIIaHOB U TPEXMEPHBIX MOJIEICH MECTHOCTA Ha OCHOBE
nanHbIx ¢ BITJIA. TIponeaypa co3nanusi MO3auk CHUMKOB.

CbemMka B MUKPOBOJIHOBOM JHAMNIa30HE CIIEKTPA
OCoOEeHHOCTH M OTPaHUYCHUS ChEMKH B MUKPOBOJIHOBOM JlMana3oHe crekTpa. Vcnoiap3oBaHue 1aHHBIX B
MHUKpPOBOJIHOBOM juana3one. Jlanusie paanomerpa AMSR-E/Aqua. Onpenenenue BIaXXHOCTH TIOYBBI U 3a11aCOB
BOJIbI B cHere 1o JanubiM B MKB nuamna3one crnekrpa.

HToroBoe KOHTPOJIbLHOE MEPONIPUSITHE
[ToaroroBka K ”TOrOBOMY KOHTPOJIBHOMY MEPOIPHUATHIO 1O MPOUICHHBIM TeMaM. [[puMepHbIe BOIIPOCHI:
1. CrexTpanbHble TPeoOpa3oBaHus U UHACKCHI
Crnextpanbnble Beretauinonubie nuaekcsl: NDVI, NDWI, SVWI, EVI, SAVIu ap. I[Ipumenenue
BETETAllMOHHBIX UHJIEKCOB JIJISI OIIEHKH COCTOSHUS PACTUTEIHHOTO TTOKpOBa. [I[puMeHeHne CieKTpaIbHBIX
WHJIEKCOB B T€OJIOTHHU. 3aJa4il YMEHBIIICHHS Pa3MEPHOCTH: METO/I IIIaBHBIX KOMIIOHEHT, MpeoOpa3oBaHue
Tasseled Cap.



2. Temaruueckas Ki1accupUKaIysi MHOTO30HAIbHBIX CHUMKOB

ITpocTpaHCTBO CIIEKTPaTIbHBIX MPU3HAKOB. [TonuKcenbHbIN 1 00BEKTHO-OPUEHTHPOBAHHBINA MOAX0 K
knaccupukanuu. MeTtosl Kinactepusanuu (knaccudukanuu 6e3 odyuenus) [ZODATA, K-Means.
[Tapamerpuueckas kinaccudukanus ¢ ooyuenneM. Cozmanue ooOyuatromieid BbIoopku. Beidbop meroma
kinaccupukanuu. OLeHka TOYHOCTH KIacCU(UKALUU: TOYHOCTh TPOU3BOIUTENS U TOYHOCTh MOJIb30BATEINS.
HoBble nmonxops! K Kiaaccu(uKaum, METo/] TONorpaduueckux oToOpakeHuH.

3. AHanmM3 BpeMEHHOW TMHAMHKHU MMPOCTPAHCTBEHHBIX 0OBEKTOB Ha OCHOBE JaHHBIX /(33

MeTo 161 MyJIBTUBPEMEHHOTO aHaNIM3a CHUMKOB. Co3/laHie MYJIbTUBPEMEHHBIX KOMIO3UTOB. AJTOPUTMBI
Change Detection — ofHOKaHaIbHOE 1 MHOTOKAaHAJIbHOE OOHapYKeHHe u3MeHeHui. [IpuMenenne MeTo0B
Change Detection ast oOHapyXeHUsI H3MEHEHUH B JIECHOM (POHIE, B 3aCTPOUKE.

4. O6paboTKa TaHHBIX B TEIJIOBOM JIMANa30HE CIIEKTpa

3aKOHBI U3TY4YSHHS a0COTIOTHO YEPHOTO Tella B IPUMEHEHUH K TEIUIOBOH cheMke. COBpEMEHHbBIE UICTOYHUKHU
CITyTHUKOBBIX IAHHBIX B TEIJIOBOM JUAIa30HE CIEKTpa. TOUHOCTh UBMEPEHUIN TeMIIEPATyPbl NOACTUIIAIOLIEH
noBepxHocTu. [IpoBeneHne kamnOpoBKU JIsl MOTyYEeHHsI JaHHBIX O TemrepaType B rpaaycax Llemscus.
[IpuMeHeHne CTyTHUKOBBIX JaHHBIX B TEIIOBOM Juarna3zone. OcoOeHHOCTH U3MEpPEHUs TeMIepaTyphl Ha JITHE
BOJIHBI 4 MKM. Mcrionb30BaHKe TEIIOBOM ChEMKHU IS MOHUTOPUHTA TETUIOBBIX aHOMAJIUHU (IT0KapoB)



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. JIypee U. K. I'eonndopmanronnoe kaprorpadupoBanre. MeToapl reonH(GopMaTUKH U IUPPOBOI
00paboTku KocMuyeckux cHUMKOB: yueOHuk / U. K. Jlypee. — M.: KJ1Y, 2010. — 425 c. : Ta6u., mr. — ISBN
978-5-98227-706-0. — TekcT : 31eKTpOHHBIN // INeKTpoOHHO-OMOIMoTeuHas cuctema bubnmoTex: [caiT].
https://bibliotech.psu.ru/Reader/Book/7103

2. Monos, C. 0. 'eoundopMaIimoHHbIe CUCTEMbI U TPOCTPAHCTBEHHBIN aHATN3 JaHHBIX B Haykax o Jece / C.
1O. [Tono. — Cankrt-IletepOypr : Untepmenus, 2013. — 400 c. — ISBN 978-5-4383-0034-2. — TekcT :
AJIEKTPOHHBIN // DnekTpoHHO-O0nbmoreunas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/30206

JlonmosiHUTEIBHAS
1. Puc V. I'. OcHOBBI qucTaHiMoHHOTO 30HAMpoBaHus/Y. Puc.-MockBa: Texnocdepa,2006, ISBN 5-94836-094-
6.-336.

2. Kawxnukos 0. @.,Kpasuosa B. 1., Tyry6anuna O. B. AspokocMuyeckue MeTobl reorpaduyeckux
UCCJIeIOBaHM: y4eOHUK JUTsI CTY/ICHTOB BY30B, 00yJaromuxcs mo HanpasieHuto "['eorpadus" u
cnernransHoCTIM "I'eorpadus” u "Kaprorpadpus"/FHO. ®. Kamwxkuukos, B. U. Kpasuosa, O. B. Tyrybanuna.-
Mocksa:Axagemus,2011, ISBN 978-5-7695-6830-5.-410616.



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

Caiit kadgenpsl kaprorpagpuu u reonnpopmaruxku, F'MC-nenrpa, lleHTpa KOCMHUYECKOT0
mounutopunra IlepmI'Y http://gis.psu.ru

http://gisa.ru I'eoundopmanmonnsiii mopran 'C-Accounanuu - coo0miecTBo NpoheCcCHOHATIOB B 00J1aCTH
reonH(OpMalMOHHBIX TEXHOJIOTUI

http://www.scanex.ru/ Caiit rpynmbl koMnaHui «CkanIKC»

http://arcgis.com Caiitr komnanun ESRI.

http://gis-lab.info/. CooOmectBo cnenuanuctoB B o0iactu ' MC 1 mMCTaHIIMOHHOTO 30HIUPOBAHUS 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 kadenps! kaprorpaduu u reounpopmaruku, [ UC-uentpa, LlenTpa kocMudeckoro
MoHuTopuHra Ilepml'yY

gisa.ru ['eounpopmannonnsiii nopran ['MC-Accounarun - coo0iiecTBo MpohecCHOHaIOB B 001aCTH
reoMH()OPMAIIMOHHBIX TEXHOJIOTUH

10. Ilepeyenb HH(pOPMALTMOHHBIX TEXHOJIOT U, HCIOJIb3yEeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeJIbHOI0 MPOLECCA MO JUCUHUILIHHE

OO0pazoBaTtenbHBbIi MpoIece M0 JUCHUILTHHE JIucTAHIMOHHOE 30HAUPOBaHie 3eMJ/IU TIpenoaraeT
MCTIOJIB30BAaHUE CIIEIYIOIIETO MPOrPaMMHOr0 o0ecredeHrs: 1 HH(HOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTaoHHBIE MaTEpUabl (CIalIBI 0 TEMaM JIEKIIMOHHBIX U MIPAKTUYECKUX 3aHATHN)

Joctyn B pexxume on-line B DnekTponHyto Oubnuoreunyio cuctemy (ObC)
JlocTyn B 3J€KTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHOM Cpely YHUBEPCUTETA.

JIuiieH3MOHHBIN porpaMMHbINA KomIuieke: ArcGIS
[IporpamMHBIi KOMIUIEKC C OTKPBITHIM Koji0M Q-GIS
ApxuB OTKpbITBIX TeoiaHHbIX nopTtaia GIS-LAB.INFO.

KoncynbranT [nroc [31eKTpoHHBIN pecypc]|: CipaBOYHO-TIPABOBAs CUCTeMaA: 0a3a JaHHBIX. — JlocTym U3 ceTn
[Ir'HnY

Apxusl kKadenpsl kaprorpadun u reounpopmatuku u ' UC-niearpa [ITHNY:

* ApxuB udppoBIX Tomorpadudeckux kapt macimrrada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 roppr;

* ApxuB u(poBBIX U neyaTHbIX kocMudeckux cHUMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 rozsr;
* ApxuB 1M(poBbIX MoJeNel penbeda 1 LUPPOBBIX MOAETIEH MECTHOCTH;

* ApXUB NEPUOANYECKON, YIeOHON M TEXHUYECKOM IUTepaTypbl KaQeIpbl, B T.U. 3JICKTPOHHbIC U3JAHUS;

* ApxuB IIM(PPOBBIX TEMATUUYECKUX TEKTPOHHBIX CJI0€B 0a3 MPOCTPAHCTBEHHBIX JIAHHBIX;

* ApXUB MEeYaTHOM TEXHUYECKOH JIUTEpaTyphl 110 COMPOBOXKICHHUIO JTUIIEH3MOHHBIX IPOrPAMMHBIX NPOYKTOB.

HpI/I OCBOCHHMHU MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuaromuxcss 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 noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHHS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,



3aJJaHHs JJ11 COBMECTHOM paboTHI.
cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBLHOI0 NpoLecca 10 JMCUHILINHE

J11s IeKIUOHHBIX 3aHATUN TpeOyeTcs: MPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK, MenoBas (1) UM MapKepHas
J0CKa.

Jl1st mabopaTOPHBIX 3aHATHIA: KOMIIBIOTEPHBIN KJ1acc, OCHAIEHHBIN nmepcoHanbHbiME DBM. CoctaB
o0opynoBaHus onpezaeneH B [lacmopre KOMIBIOTEPHOTO Kiacca.

JI7st MpaKTUYECKUX 3aHATHN: POSKTOP, IKPaH, KOMITBIOTEP/HOYTOYK, MeJIOBas (1) WM MapKepHasl 10CKa.
J5ig TpyNHOBBIX U MHAMBHUIYAIbHBIX KOHCYJBTAINI TpeOyeTCs: MPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK,
MenoBas (M) UM MapKepHasi 10CKa.

Jljig mpoBeIeHUs TEKYILEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTalluy TpeOyeTcs: MPOeKTop, IKpaH,
KOMIIBIOTEP/HOYTOYK, MeJIoBast (M) WM MapKepHast JOCKa.

Jlj1 caMOCTOSITENIbHOM paboThl: ayAUTOPHUS, OCHAILLIEHHAs] KOMITBIOTEPHOM TEXHUKOU C BO3MOKHOCTBIO
MoJKIItoueHus K cetn « THTepHeT», 00ecnevueHHas JOCTYIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpa3zoBatenbHyI0 cpeny yauBepcuteTa. [lomemenus Hayunoit 6ubnuorexu [ITHUY.

[Tomemenust Hayunoi 6uommorexku [ITHUY mist oGecnieuerHust caMOCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopr.l, ayma. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIINUM
MPOrPaMMHBIM 0OecTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpaBouno-npaBoBas cucrema «Koncynprantlmrocy»



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

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.6

Cnocoden NPpHHUMATDb YYaCTHEC B HCCJICI0BAHUAX B o0J1acTH reoae3um 1 JMCTAaHIIUOHHOI'O
30HAUPOBAHUA, ONICHUBATDH U 000CHOBBIBATH X PE3YJIbTATHI

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.6.1 3HaTh OCHOBBI HAyYHBIX HeynosierBopure
[Tpumensier MCCJICIOBAHMM B 00JIaCTH He 3HaeT 0CHOBBI HAYUHBIX UCCIEAOBAHUI B

TPaJUIINOHHBIC 1
COBpEMEHHBIC METOJTBI U
TEXHOJIOTHH
KOMILIEKCHBIX
HCCIIENOBAHUN B 001aCTH
re0E3UU U
JHMCTAaHI[HOHHOTO
30HANPOBAHUS

T'e0JIC3UN U TUCTAHITHOHHOTO
30HUPOBAHUS, OCHOBHBIC
METO/IbI HAyYHBIX UCCIICIOBAHMIA;
YMeTh NpUMEHSTh 3HAHUS U
METO/IbI HAyYHBIX UCCIICIOBAHUIA,
OpPTaHU30BBIBATH CBOIO HAYYHYIO
paboTy U TBOPUECKHII mpoiiecc.
Brnagetrr HaBbIKaMu TIOKCKa,
otOopa, aHaM3a u
UHTEpIpeTanuy HHGOpMaIuu u3
pa3IMYHBIX UCTOYHHUKOB B IIEIISX
obecrieueHus CBOCH HayIHOU
JESTSIILHOCTH 10 HAIPABJICHHUIO
T'e0JIC3UN U TUCTAHITHOHHOTO
30HUPOBAHUSI.

o0acTy TeoIe3u U TUCTAHIIMOHHOTO
30HANPOBAHUS, OCHOBHBIE METO/IbI HAYUHBIX
HCCIICJOBAHMIA;
He ymeer npuMeHSATh 3HAHUS U METOJIBI
Hay4HBIX MCCJICIOBAHUN, OPTaHU30BHIBATH
CBOIO Hay4YHYIO pabOTy U TBOPUECKHUI Ipoliecc.
He Bnaneer HaBbIKaMu 1oucka, 0Toopa,
aHaJIM3a U UHTEPIIpEeTauy HHHOPMAILIUU U3
Pa3IMYHBIX UCTOYHUKOB B IIENIIX O0ECTICUeHUs
CBOCH HAYYHOU JIEATEIIbHOCTH 11O HAITPABIICHUIO
r€0JIe3UH U IUCTAaHLIMOHHOTO 30HUPOBAHMUS.

YaoBaerBopuTeabH
OO01mue, HO HE CTPYKTYPHUPOBAHHBIC 3HAHUS
OCHOBBI HAyYHBIX UCCIICIOBAaHHUH B 00JIACTH
re0JIe3UH U IUCTAaHIIMOHHOTO 30HUPOBaHMUS,
OCHOBHBIE METO/Ibl HAYYHBIX UCCIIEIOBAHUI;
YactuyHo c(hOopMUPOBAHHBIE YMEHUS
MIPUMEHSTh 3HAHUS U METOJIbI HAYUHBIX
UCCIIeIOBaHM, OpraHM30BBIBATH CBOIO
Hay4YHYI0 paboTy ¥ TBOPUECKUI MTPOLIECC.
Brnagenue 6a30BbIMU HaBbIKAMU TOUCKA,
oT0Opa, aHaJIu3a U UHTEPIpPETALUU
nH(GOPMALIUY U3 PA3TMYHBIX HICTOYHHKOB B
Hensix o0ecrnevyeHns CBoei HayqHOI
NESTELHOCTH 10 HAIMIPaBJICHUIO T'€0/Ie3UU U
JTUCTAaHIIMOHHOTO 30HAUPOBAHUS.

Xopoio

B ocHOBHOM cpopMUpOBaHHBIE, HO
COJIep KaIIye OTAeIbHBIC TPOOEITBI 3HAHUS
OCHOBBI HAyYHBIX UCCIICIOBAaHHUH B 00JIACTH
re0JIe3UH U IUCTAaHIIMOHHOTO 30HUPOBaHMUS,
OCHOBHBIE METO/Ibl HAYYHBIX UCCIIEIOBAHUI;
B ocHOBHOM ycrieniHple yMEeHUs TPUMEHSTh
3HAHUS U METOJIbI HAYYHBIX UCCIICIOBAHMUIA,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
OpPraHU30BBIBATH CBOIO HAYYHYIO paboTy U
TBOPYECKUU IIpOLIECC.
VYBepeHHOe BiaIcHUE HABbIKAMU MTOUCKA,
otOopa, aHalu3a U UHTEPIPETAITIN
nH(pOpMaIUU U3 pa3IMYHBIX HCTOYHUKOB B
HesIX o0ecredeHus: CBOoeH HaydIHOH
NESATETLHOCTH 110 HAIIPaBJICHUIO T€0/IC3UU 1
JTUCTAHITMOHHOTO 30HIMPOBAHUS.

OT1auuHo
['myGokue 1 caMoCTOATETEHO MPUMEHSIEMbIC
3HAHMUS OCHOBBI HAYYHBIX MCCIICIOBAHUH B
00J1aCTH re0Ie3NH U JUCTAHIIMOHHOIO
30HIUPOBAHUS, OCHOBHBIE METO/Ibl HAYIHBIX
HCCIICIOBAHMIA;
[TosnHOCTBIO CPOPMUPOBAHHBIE U
CaMOCTOSITEJIbHO TPUMEHSIEMbIE YMEHHUSI
MIPUMEHSATH 3HAHUSL U METO/Ibl HAyUHBIX
HcCcIe0BaHUM, OPraHU30BbIBATH CBOIO
HaY4YHYIO pabOTy U TBOpPUYECKHIl Iporecc.
CB00OIHOE BIIaJICHUC HAaBBIKAMH ITOMCKA,
0TOOpa, aHanu3a U HHTEPIPETAUU
nH(pOpMaIUU U3 pa3IMYHBIX HCTOYHUKOB B
1eJsX o0ecredeHus: CBoeH HaydYHOH
NESATETLHOCTH 10 HAIIPaBJICHUIO T€0IC3UU 1
JTUCTAHITMOHHOTO 30HMPOBAHUS.

OIIK.6.2

OneHuBaeT pe3yJibTaThl
WCCIIEI0BAHMIM B
npoQecCuOHAIbLHON
obnactu

3HATh TEOPETUICCKHE ITOJIOKCHHUS
T'e0JIC3UN U TUCTAHITHOHHOTO
30HIUPOBAHUS KaK HAyKU U
TEXHOJIOTHH; CBSI3b T€OIC3UH U
JTUCTAHIIMOHHOTO 30HIUPOBAHUS,
KaK HayKHd, C IPYTUMH YaCTHBIMU
HayKaMU;

YMeTh mpeAcTaBUTh Pe3yIbTaThl
CBOCH JIeATEIILHOCTH TPAMOTHO;
OBICTPO aIaNITUPOBATHCS MO
M3MEHEHHUE UCXOIHBIX YCIOBUM
pelIaeMbIX 3aad.

Bnaners HaBBIKAMU
PEAAKTUPOBAHUS, BEIYUTHIBAHUS U
0hOpMIICHUS CBOUX HAYYHBIX

TPYAOB.

HeynoBaerBopure
He 3Haet TeopeTnueckue noaoXeHus reoe3uu
Y TUCTAHIIMOHHOTO 30HANUPOBAHUA KaK HAYKU U
TEXHOJIOTHH, CBI3b I'€O/IC3UN U
JUCTAHIIMOHHOTO 30HIMPOBaHUs, KaK HAyKH, C
JPYTUMU YaCTHBIMU HayKaMHu;
He ymeer npencraButh pe3yapTaThbl CBOECH
NESITeILHOCTH TPAMOTHO; OBICTPO
aJanTUPOBATHCS MO U3MEHEHHE UCXOIHBIX
YCIIOBUM peIIaeMbIX 3a/1ad.
He Bnageer HaBbIKaMU peJaKTUPOBAHUS,
BBIYUTHIBAaHUS ¥ O(OPMIICHHSI CBOUX HAYYHBIX
TPYIOB..

YoB1€TBOPUTEJIBH
OO0mue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS
TEOPETUUYECKHUE MTOJI0KEHUS T€OAE3UHN U
JUCTAHIIMOHHOTO 30HAUPOBAaHUs KaK HAyKU U
TEXHOJIOTHH, CBSI3b I'€O/IE3UN U
JUCTAHIIMOHHOTO 30HMPOBaHUs, KaK HAYKH, C




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

JIPYTUMH YaCTHBIMHU HAYKaMU;
YactuyHo c(hOpMUPOBAHHBIE YMEHUS
MPEACTABUTH PE3YJIbTATHI CBOEH JESITEIIBHOCTU
IPaMOTHO; OBICTPO aIalITUPOBATHCS MO
M3MEHEHHE UCXOIHBIX YCIOBUH perraeMbIX
3ajad.
Brnagenue 6a30BbIMU HaBbIKAMU
peAaKTHUPOBaHUS, BHIYUTHIBAHUS U OhopMIIeHUS
CBOUX HAYYHBIX TPY/IOB.

Xopouo
B ocHoBHOM chopmupoBaHHBIC, HO
coJieprKallre OTAeIbHbIe MPOOeIbl 3HAHUS
TEOPETHUYECKHUE TIOJIOKCHUS T€OJIC3UH U
JTUCTAHIITMOHHOTO 30HANPOBAHUS KaK HAYKH U
TEXHOJIOTHH; CBSI3b T'€0JIE3UU U
JUCTAHIIMOHHOTO 30HANPOBAHMUS, KaK HAYKHU, C
JIPYTUMH YaCTHBIMHU HAYKaMU;
B ocHOBHOM ycrnieniHble yMEHUs IPEeICTaBUTh
pe3yabTaThl CBOEH JEATEIbHOCTH TPAaMOTHO;
OBICTPO aIaNITUPOBATHCS TO]T U3MEHEHUE
MCXOJIHBIX YCJIOBHH pelIaeMbIX 3a/1au.
YBepeHHOe Bia/ieHue HaBbIKAMH
pEeAaKTHPOBAHUS, BHIYUTHIBAHUS U ODOPMIICHUS
CBOMX Hay4YHBIX TPY/IOB.

OT1iu4HO
I'myOokue 1 caMOCTOATEIHHO MTPUMEHSIEMbIE
3HAHUS TEOPETUYECKHE MOJI0KEHUS Te0Ie3UN U
JUCTAaHIIMOHHOTO 30HAMPOBAHUS KaK HAyKU U
TEXHOJIOTHH; CBSI3b T'€O0E3UU U
JTUCTAHIIMOHHOTO 30HANPOBAHMUS, KaK HAYKHU, C
JIPYTHMH YaCTHBIMHU HayKaMU;
[TosnHOCTBIO CPOPMUPOBAHHBIE U
CaMOCTOSITEJIbHO TPUMEHSIEMbIE YMEHHUSI
MPEACTaBUTH PE3YJILTATHI CBOEH JECSITEIIBHOCTH
IPaMOTHO; OBICTPO aIaNITUPOBATHCS IO
M3MEHEHUE UCXOIHBIX YCIOBHUM perIaeMbIX
3a/ay.
CBo0OOHOE BNaICHUE HABBIKAMU
pEeAaKTHPOBAHUS, BHIYUTHIBAHUS U O(DOPMIICHUS
CBOMX HayYHBIX TPY/IOB.




IIK.4

Cnoco0eH BBINOJIHATH OT/eJIbHbIE TEXHOJOTHYECKUE ONEePAIMH 10 CO3IAHNI0 TEMATHYECKHUX
HH(OPMAIMOHHBIX MPOAYKTOB H OKA3aHUIO YCJIYT HA OCHOBE HCNOJIb30BaHus JaHHbIX /(33

Komnerenuus IInanupyembie pe3yjbTaThl Kpurepun oneHuBaHus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust

IK.4.1 3HaTh OCOOEHHOCTH PA3IUYHBIX HeynoBierBopureJ
N3zyqaer CHEKTPAJIBHBIX AUANa30HOB He 3HaeT 0coO0€HHOCTH pa3nuYHbIX
IIPOCTPAHCTBEHHBIC ChEMKH, UMEIOIIME 3HAYCHHE TIPH | CIEKTPAJIbHBIX AUANla30HOB CbEMKHU, HMEIOLINE
XapaKTEPUCTUKN OOBEKTA | PEIICHUH 3a/1a4 MOHUTOPHHTA; 3HAYEHHE NIPU PEILICHUH 3a1a4 MOHUTOPUHTA;
HaOIr01eHuS, OCHOBHBIE CBOMCTBA KOCMHUYECKHX| OCHOBHBIE CBOMCTBA KOCMUYECKMX CHUMKOB,
AHAJIM3UPYET PBIHOK CHUMKOB, IPEUMYLIECTBA IIPEUMYLIECTBA CHUMKOB PA3JIMYHBIX TUIIOB IIPH
TEMAaTHYECKUX CHUMKOB Pa3JINYHBIX TUIIOB MIPU | PEIIEHUH PA3JIMYHBIX TEMAaTHYECKUX 3a/1a4.

MPOJYKTOB HA OCHOBE
naHHbIX [[33, uccnenyer
1 000CHOBEIBAET
1eIecoo0pa3HoCTh
npumenenus /(33 mis
pelieHus 3a1aq
po(hecCHOHATLHOM
JIEATENHHOCTH

PELIeHNN PAa3IUnYHBIX
TEMaTUYECKHX 3a/1a4.

YMeTb: NPOU3BOIUTH ITOUCK,
0100, 3aKa3 U NOJTy4YEeHUE
a’pOKOCMHUUECKON MHPOPMALIUU
JUISl PELIeHUs pa3IMyYHBbIX 3a/1a4,
OLIEHUBATh IPUMEHUMOCTb
JAHHBIX IUCTaHIIMOHHOTO
30HIUPOBAHMS [UIs PELICHUS
TEMAaTUYECKUX 3a/1a4, UCXOJIS U3
KOMIUIEKCAa KpUTEPHUEB

Buaners: nHCTpyMEHTAMU
MOMCKa, 0TOOpa U 3aKa3a JaHHBIX
JUCTAHIIMOHHOTO 30HAUPOBAHUS
3eMJIH, a TAK)KE METOJIAMH UX
00paboTku

He ymeer npousBoauTh Mouck, oréop, 3akas u
MOJTyYeHHUE adPOKOCMHUUYECKOU HHpOpManuu Jisi
pelieHus pa3IuvHbIX 337a4, OICHUBATh
MPUMEHUMOCTh JIAHHBIX JIUCTAHIIMOHHOTO
30HIMPOBAHUS Il PEIICHUSI TEMATUYECKUX
3a/1a4, UCXOJsl U3 KOMILIEKCa KpUTEPHUEB
He Bnanmeer nHCTpyMEHTaMU TIOUCKA, 0TOOpa U
3aKa3a JJaHHbIX IUCTAHLIMOHHOTO 30HIUPOBAHUS
3eMJTH, a TAK)Ke METOJaMH UX 00pabOTKU

YaoBaerBopuTeabH
OO0mue, HO HE CTPYKTYPHUPOBAHHBIC 3HAHUS
0COOCHHOCTH Pa3TUYHBIX CIIEKTPAbHBIX
JIMANa30HOB ChEMKH, HUMEIOIINE 3HAYEHUE MPU
pelIeHnu 3aJa4 MOHUTOPUHIA; OCHOBHBIE
CBOMCTBA KOCMUYECKUX CHUMKOB,
MPEUMYIIECTBA CHUMKOB PAa3IMYHBIX THIIOB MIPH
PELICHNH Pa3InYHBIX TEMAaTUYECKUX 3a]1a4.
JIeMOHCTpHUPYET YaCTUYHO yCHEIIHbIE YMEHUS
MIPOU3BOUTH TIOUCK, OTOOP, 3aKa3 U MOJTyUEHUE
a’POKOCMHUUYECKOM MH(POPMALIUU TSI PEIICHUS
pa3IMYHBIX 33/1a4, OLIEHUBATh TPUMEHUMOCTh
JMAHHBIX JTUCTAHIIMOHHOTO 30HANUPOBAHUS JIJIS
pelIeHus: TEeMaTUYECKUX 3a/]1a4, UCXO/s U3
KOMILJIEKCa KPUTEPUEB
YacTuuHoe BiIaJieHUE HTHCTPYMEHTAMHU MOUCKa,
oTOOpa ¥ 3aKa3a JaHHBIX TUCTAHIIMOHHOTO
30HJIMPOBAHUS 3€MJIU, a TAK)KE METOJAAMH HX
00paboTKn

Xopomuo

B ocHOBHOM chopMUpOBaHHBIE, HO
coJiep>Kallye OTAeIbHbIC TPOOEIIbl 3HAHUS
0COOEHHOCTH Pa3IUYHBIX CIIEKTPATbHBIX
Jana3oHoOB CheMKH, UMEIOIIINEe 3HaYeHHE MTPU
pElIeHNH 3a]Ja4 MOHUTOPUHTA; OCHOBHBIE
CBOMCTBA KOCMUYECKUX CHUMKOB,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MIPEUMYIIECTBa CHUMKOB PA3JIMYHBIX TUIIOB IIPH
peLIEHUH PA3IMYHbIX TEMAaTUUYECKUX 3a/1a.
B ocHOBHOM cpopMUpOBaHHBIE, HO
coJiepaKallie OT/eJIbHbIE IPOOEbl YMEHUS
IIPOU3BOJIUTH MOMCK, OTOOP, 3aKa3 U MOJyYeHHE
a’pOKOCMHUECKON MHPOPMALIUY IS peILICHHS
pa3IMYHbIX 3aj]a4, OLIEHUBATh IPUMEHUMOCTh
JAHHBIX TUCTAHLIIMOHHOTO 30HANPOBAHUS JUIs
pelIeHHs TEMAaTUIECKHX 3a/1a4, UCXOIS U3
KOMILJIEKCA KPUTEPUEB
B 1iennom pesybpTaTUBHOE BIIaJICHHE
MHCTPYMEHTAMHM [TOMCKa, 0TOOpa U 3aKa3a
JTAHHBIX TUCTAHIIMOHHOTO 30HANPOBAHUS
3eMJIH, @ TAKXKE METOJIaMH UX 00pabOTKH

OT1iau4HO
I'myGokue u cucTeMaTu3upOBaHHBIC 3HAHUS
0COOEHHOCTH Pa3IMYHBIX CHEKTPATbHBIX
JIMana3oHOB CbeMKHU, MMEIOIIIE 3HaUCHUE TIPU
pelIeHUH 3a7]a4 MOHUTOPHUHTA; OCHOBHBIE
CBOWCTBA KOCMHUYECKUX CHUMKOB,
IIPEUMYIIECTBa CHUMKOB PA3JIMYHBIX TUIIOB IIPU
pelIeHNH PA3INYHbIX TEMAaTHUYECKUX 3a/ad.
VYcnennsle 1 caMOCTOSATENIbHO IPUMEHIEMbIe
YMEHHUs IPOU3BOIUTH MTOUCK, 0TOOD, 3aKa3 U
MOJIyYEHHE a3POKOCMHUUYECKON HHPOPMALIUH J1s]
peleH sl Pa3InIHbIX 3a7a4, OI[CHUBATh
MPUMEHUMOCTh JAaHHBIX TUCTAHIIMOHHOTO
30HIMPOBAHUS [T PEIICHUS TEMATUIECKUX
3a7a4, UCXOsl U3 KOMIUIEKCA KPUTEPHUEB
CBobosHOE BiaieHNe HHCTPYMEHTaMU TIOUCKaA,
oTOOpa 1 3aKa3a JaHHBIX TUCTAHIIHOHHOTO
30H/IMPOBAHUS 3eMJIH, A TAK)KE METOJIAMH UX
00paboTKu

MK.4.2

PazpabaTbiBaeT
TEXHHYECKOE 3aJaHNe Ha
CO37IaHNEe KOCMUYECKUX
IPOIYKTOB U OKa3aHHE
KOCMHYECKHX YCIIYT,
OCYIIECTBIIACT
TEXHUYECKOE
COIPOBOKICHUE
IPOLIECCOB CO3/1aHHS
KOCMHYECKHX MPOTyKTOB

3HATh 0COOCHHOCTH ChEMKH B
Pa3IMYHBIX CHEKTPATBHBIX
JMana3oHax, Ien(ppoBOYHbIC
MPHU3HAKU PA3THIHBIX
MIPUPOJIHBIX U AaHTPOIIOTCHHBIX
00BEKTOB, MATEMATHYECKHE
OCHOBEI METOJIOB
ABTOMATH3UPOBAHHOTO
nemmdpupoBaHus Ha OCHOBE
MHOTOMEpPHOTO aHaJIn3a
(xmaccuukanuu CHUMKOB),

HeynosiaerBopure
He 3HaeT 0cOOEHHOCTH CHEMKH B PA3IUIHBIX
CHEKTPATBHBIX JHUANa3oHax, Aemu(pPOBOYHBIC
MPU3HAKU PA3NUYHBIX MPUPOTHBIX U
AHTPOTIOTCHHBIX 0OBEKTOB, MATEMATUYECKUE
OCHOBBI METOJIOB aBTOMAaTHU3UPOBAHHOTO
e pUpoBaHusl, YPOBHH 00paObOTKH JTaHHBIX
J33.
He ymeer mpow3BOIUTH MOKCK, OTOOD, 3aKa3 U
MOJTyYeHUE a3POKOCMHYECKOM HHpOpMarmu Jyis
pEIICHUS Pa3IMYHBIX 337124, IPOU3BOIHUTH




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

M OKa3aHUE KOCMHYECKUX
yCIIyT

ypOBHH 00paboTku naHHbIX J[33.
YMeTh: IpOU3BOAUTH MOUCK,
oTOOp, 3aKa3 M MOJyUYCHHE
A9POKOCMHYECKON HHPOPMAITHH
JUTSL PEUICHUS pa3IMUHBIX 327124,
HPOU3BOJUTH HEOOXOIUMYIO
MpeBapUTEIIbHYI0 00pabOTKyY
CHUMKOB (T€OMETPUUECKYIO
KOPPEKIIHIO, TaH-ITapIICHHHT,
yAaJICHUE JbIMKHU U Ap.),
U3BIIEKATh U3 CHUMKOB
TEMaTUYECKYI0 HHPOPMALUIO C
HOMOIIBIO0 METO/I0B BU3YaJIbHOTO
Y aBTOMAaTU3UPOBAHHOTO
nemudpupoBaHus.

Bnaners: MeTonamu BU3yallbHO-
MHTEPAaKTUBHOTO U
aBTOMAaTU3UPOBAHHOTO
nemudpupoBaHus,
TEXHOJIOTHSIMH TTPEIBAPUTEIILHON
U TeMaTHYECKOU 00paboTKH
naHHbIX [[33 ans pemenus
pa3TUYHBIX 3a/1a4 U
COOTBETCTBYIOILIUMHU
MPOrPaMMHBIMH CPEICTBAMU
(Scanex Image Processor, ArcGis,
QGIS).

HeynosierBopureJ
HEO0XO0IUMYIO MPEIBAPUTEIBbHYIO 00pabOTKyY
CHUMKOB, U3BJIEKaTh U3 CHUMKOB
TEMaTUYECKYI0 HH(DOPMALIHIO C TOMOIIH
METOJIOB BU3YAJIbHOTO M aBTOMaTHU3UPOBAHHOTO
nemudpupoBaHus.

He Bnaneer metogamu BU3yaibHO-
MHTEPAKTUBHOT'O U aBTOMAaTU3UPOBAHHOTO
nemudpupoBaHusi, TEXHOJIOTUIMU
MPEABAPUTEIILHON U TEMATHIECKON 00pabOTKHI
naHHbIX 133 mist pemeHus pa3auvHbIX 337129 |
COOTBETCTBYIOIIUMHU IPOTPAMMHBIMH
cpenctBamu (Scanex Image Processor, ArcGis,
QGIS).

YnoBaerBopuTeabH
Nwmeer ob1iee npeacTaBiaeHue 00 0COOEHHOCTIX
CHEMKH B Pa3IMIHBIX CIIEKTPATBHBIX
JMana3oHax, Ien(poBOYHBIX IPU3HAKAX
Pa3IMYHBIX TPUPOIHBIX U AHTPOIIOT€HHBIX
00BEKTOB, MATEMATUIECKIX OCHOBAX METO/IOB
aBTOMATHU3UPOBAHHOTO JNeMU(PPUPOBAHUS HA
OCHOBE MHOTOMEPHOTO aHaJIH3a
(kmaccupuKauu CHUMKOB), YPOBHSIX
00paboTku maHHbIX J[33.

JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHBIE
yMEHHS POU3BOAUTD MTOUCK, OTOOD, 3aKa3 U
MOJTyYeHUE a3POKOCMHYECKOM HHpOopMarmu Jyis
pEIICHUS Pa3IMYHBIX 337124, IPOU3BOIHNTH
HEO0OXOUMYIO MPEABAPUTEITHHYIO0 00pabOTKyY
CHUMKOB, M3BJICKaTh U3 CHIMKOB
TEMaTUIECKYI0 HH(DOPMAIIHIO C TOMOIIBIO
METOJIOB BU3YAJIbHOTO ¥ aBTOMATHU3UPOBAHHOTO
nemudpupoBaHus.
Brnageet HekKOTOpBIMU METO/IaMU BU3YaJIbHO-
MHTEPAKTUBHOTO U aBTOMAaTU3UPOBAHHOTO
nemudpupoBaHusi, TEXHOJIOTUIMU
MIpeIBApUTENILHOM U TeMaTHUYeCKOH 00paboTKI
nansbix J133. UMmeeT npeacTaBieHue o
MIPOrpaMMHBIX IPOAYKTAX B IaHHOI 00J1acTu.
Xopouo
B nenom chopmupoBaHHbIe, HO COAEpKaHUE
OTJIeTTbHBIE TIPOOEITBl 3HAHHUSI 0COOCHHOCTEH
CHEMKH B Pa3IMYHBIX CIIEKTPAIbHBIX
JMara30Hax, IeIM(PPOBOYHBIX TPHU3HAKOB
Pa3IMYHBIX TPUPOJIHBIX U AHTPOIIOTCHHBIX




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

00BEKTOB, MATEMATHYECKIX OCHOB METOJIOB
aBTOMATHU3HPOBAHHOTO NemU(PpUPOBaHUS HA
OCHOBE MHOTOMEPHOTO aHaJH3a
(kmaccuuKauu CHUMKOB), YPOBHEH
00paboTku maHHbIX J[33.
B nienom ycnennsie, HO coaepikaiiee
OTJeNbHbIE MPOOEIbl YMEHUS TPOU3BOIUTH
MTOUCK, OTOOP, 3aKa3 U TOJyYCHHE
A’POKOCMHYECKON HHPOPMAITUH JJIsI PEIICHUS
Pa3IMYHBIX 33]1a4, a IPOU3BOINTH
HEO0OXOTUMYIO MPEABAPUTEITHHYI0 00pabOTKyY
CHUMKOB ¥ M3BJICKATh U3 CHUMKOB
TEMaTUIECKYI0 HH(DOPMAIIHIO C TOMOIIBIO
METOJIOB BU3YAJIbHOTO ¥ aBTOMATHU3UPOBAHHOTO
nemudpupoBaHus.
B nenom ycnemnrHoe BnajieHne COBPEMEHHBIMH
MIPOrPaMMHBIMH CpeicTBaMU 00paboTKH
naHabIX /133, MeTogaMu U TEXHOJIOTHSIMHU
BU3YaJbHO-UHTEPAKTUBHOTO U
aBTOMATHU3HPOBAHHOTO JemU(DPUPOBAHUS
OTtim4yHoO
JleMoHCTpUpYeT TITyOO0KHe 3HaHUS
0COOCHHOCTEH CheMKHU B Pa3IMUHBIX
CHEKTPAJIBHBIX JAHaNa3oHax, Aemn(POBOYHBIX
MPU3HAKOB PA3INYHBIX IPUPOAHBIX U
AQHTPOTIOTCHHBIX 00BEKTOB, AJITOPUTMOB
ABTOMATH3MPOBAHHOTO JNeIIH()PUPOBAHUS HA
OCHOBE MHOTOMEPHOTO aHaJH3a
(kmaccu@uKanuy CHUIMKOB), YPOBHH 00pabOTKH
nanabix /[33. CiocoOeH MPUMEHSTh 3TH 3HAHUS
Ha TPaKTHUKE
CrniocobeH caMOCTOSITEIbHO POU3BOJUTH
MIOKCK, OTOOP, 3aKa3 U MOJTyUYCHHE
a’POKOCMHUUYECKON HHPOPMAITIH JJTIsI pEIICHUS
pa3IMYHBIX 33724, a TAKXXe MPOU3BOIUTH
HEOOXOAUMYIO TIPEIBAPUTEIILHYIO0 00pabOTKy
CHUMKOB (T€OMETPUYECKYIO0 KOPPEKIIHIO, TTaH-
HIapIIEHUHT, y1ajleHue JbIMKH U Jp.), U3BJIEKATh
W3 CHUMKOB TEMaTHUYECKYI0 HH(POPMAITUIO C
MTOMOIIBIO0 METOJIOB BU3yaJIbHOTO H
ABTOMATHU3MPOBAHHOTO JeU(DPUPOBAHUSI.
CB00OHO BIIaZIEET METOIaMU BU3YaJIbHO-
WHTEPAKTHUBHOTO U aBTOMAaTU3UPOBAHHOTO
nemupUpoOBaHusl, TEXHOJIOTUIMU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
MPeIBAPUTEILHON U TEMaTHYECKOH 00paboTKI
naHHbIX J133 st pemieHust pa3auvHbIX 3a7a4 U
COOTBETCTBYIOIIMMU IPOrPAMMHBIMHU
cpenctBamu (Scanex Image Processor, ArcGis,
QGIYS).

YK.1

Crnoco0eH oCyleCTBJIATH MONCK, AHAJIU3 U CHHTe3 MH(OPMALIMH, TPUMEHITH CUCTEMHBIH MOAX0/
AJIs1 pa3penieHus NPo0JIeMHbIX CUTYalU

Komnerenuus IInanupyemsie pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YK.1.1 3HATh: OCHOBHBIC POCCHUICKHE U HeynosiierBopureJ
OcymiecTBisieT NOUCK 3apy0exubie nHpopMalMonHbie | He 3HaeT oCHOBHbIE poccUiCKHE U 3apyOexkKHbIE
uHpOopManuuy, pecypchl M HCTOYHMKH HaydHOH | MH(MOpPMALMOHHBIE PECYPCHI M UCTOUHHKH
MIPOU3BOJIUT JauTeparypsl o Temaruke J[33, | Hay4HOU nUTEpaTypsl 10 Tematuke /133,

KPUTHYECKYIO OLICHKY
HaJIeKHOCTH €€
HUCTOYHUKOB

TpeOOBaHUS K MPABUIEHOMY
0(OPMIICHHUIO CCHUIOK Ha
UHGOPMAIMOHHBIE PECYPCHI U
HAYYHYIO JIUTEPATYPY

YMeTh: BBIMOTHSITH MOUCK
UH(POPMALIMOHHBIX PECYPCOB
(TaHHBIX) U HAYYHOU JTUTEPATYPHI
0 ONPEEIICHHON TeMaTuKe, a
TaK)Ke OLIEHUBATh HA/ICKHOCTh
MCTOYHUKOB MH(POpMAIIUU
Bnaners: BO3MOXKHOCTIMU
COBPEMEHHBIX TIOUCKOBBIX CUCTEM
B cetu MIHTEepHET, BKIItOUYas
AHTJIOS3bIYHBIC
UH(POPMALIMOHHBIE PECYPCHI

TpeOOBaHUS K MPAaBUILHOMY O(hOpMIICHHIO
CCBIJIOK Ha MH(OPMaLIMOHHBIE PECYPCHI U
HAy4YHYIO JINTEPATYPY
He ymeet BBHIONHATE MTOMCK HH)OPMAITHOHHBIX
pecypcoB (HaHHBIX) U HAYYHOU JIUTEPATypHhI 1O
OIIpE/ICJICHHON TEMAaTHKE, a TAKXKE OLIEHUBATh
Ha/IeKHOCTh UCTOYHUKOB HHPOPMALIUU
He BnaneeT BO3MOKHOCTSMH COBPEMEHHBIX
IIOMCKOBBIX CUCTEM B ceTH VIHTEpHET, BKItOYast
aHIJIOS3bIYHbIC HH()OPMAITMOHHBIE PECYPCHI

YaoBaerBopuTeabH
OOm1re, HO HEe CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX POCCHHMCKHX U 3apyOEKHBIX
MH(POPMALIMOHHBIX PECYpPCOB U HCTOUHUKOB
HaY4YHOH uTeparypsl 1o rematuke /133,
TpeOOoBaHUM K IPaBUILHOMY O(QOPMIICHUIO
CCBUJIOK Ha HH(OPMALIMOHHBIE PECYPCHI U
HAy4YHYIO JINTEPATYPY
YactuyHo c(hopMUPOBAHHBIE YMEHUS
BBITIOJHATH MOUCK MH(OPMALIMOHHBIX PECYPCOB
(IaHHBIX) ¥ HAy4HOU JIUTEPATYPHI 110
OTIpe/IeTICHHON TEMaTHKE, a TAKXKE OLIEHUBATh
HA/IeKHOCTh UCTOYHUKOB HHPOPMALIUU
Bnagenne HeKOTOPBIMU BO3MOXKHOCTSIMU
COBPEMEHHBIX MIOUCKOBBIX CUCTEM B CETU
WHTepHeT, BKIIOYasi aHIJIOS3bIYHbIE
MH(POPMALIMOHHBIE PECYPCHI.

Xopouo

B ocHOBHOM cpopMUpOBaHHBIE, HO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
coJiepKalie OTAeNIbHbIEC TPOOebl 3HAHUS
OCHOBHBIX POCCUHMCKUX U 3apyOEKHBIX
MH(POPMALIMOHHBIX PECYpPCOB U HICTOUHUKOB
Hay4yHOH JUTEpaTypsl 1o TeMaruke (33,
TpeOoBaHUM K IPaBUILHOMY O(QOPMIICHUIO
CCBIJIOK Ha WH(OPMAaLIMOHHBIE PECYPCHI U
HAy4YHYIO JINTEPATYPY
B ocHOBHOM ycrieniHble yMEHUS BBIIOTHATh
MOMCK UHPOPMAIIMOHHBIX PECYPCOB (JIaHHBIX) U
HAy4YHOU JTUTepaTyphl 110 ONpeIeIeHHON
TEMaTHUKE, a TAK)KE OLIEHUBATH HAJEKHOCTb
MCTOYHUKOB HH(pOpMAIUH
YBepeHHOE BilaJIcHHE BO3MOKHOCTIIMU
COBPEMEHHBIX IIOUCKOBBIX CUCTEM B CETU
WHuTepHeT, BKIII0Yas aHIVI0A3bIYHbIE
MH(POPMALIMOHHBIE PECYPCHI.

Otiamn4yHo
I'my6Gokue U caMOCTOSITEIHLHO PUMEHSIEMBIE
3HAHUSI OCHOBHBIX POCCUHCKHUX U 3apyO0eKHbIX
MH(POPMALIMOHHBIX PECYpPCOB U HCTOUHUKOB
Hay4HOU JIUTEepaTypsl 1o TeMaruke /133,
TpeOoBaHUM K IPaBUILHOMY O(QOPMIICHHUIO
CCBIJIOK Ha MH(OPMaILIMOHHBIE PECYPCHI U
HAy4YHYIO JINTEPATYPY
[TonHOCTBIO CHOPMHUPOBAHHBIE U
CaMOCTOSITENIbHO PUMEHSIEMbIE YMEHUS
BBITNIOJHATH MOUCK MH(OPMALIMOHHBIX PECYPCOB
(1aHHBIX) ¥ HAYYHOH JIUTEPATYPHI 110
OTIpE/ICJICHHON TEMAaTHKE, a TAKXKE OLIEHUBATh
Ha/IeKHOCTh HCTOYHUKOB HHPOPMALIUU
CBoOoiHOE Bia/IeHHE BO3MOXKHOCTSIMH
COBPEMEHHBIX IIOUCKOBBIX CUCTEM B CETU
WHuTepHeT, BKIII0Yas aHIVI0A3bIYHbIE
MH(POPMALIMOHHBIE PECYPCHI.

YK.2

Crnoco0eH onpenessiTb KPYr 3a/1a4 B PAMKAX MOCTABJEHHOMH 1[eJIM U BHIOMPATH COCO0BI UX
peleHusi, MCXO/Is1 U3 HMEKOIIHUXCSl PecypcoB M OrpaHNuYeHuid

KomnereHnmus IlnannpyemMble pe3yJbTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0yueHust o0y4eHust
VK.2.3 3HaTh: BUJBI PECYPCOB U HeynosierBopureJ

OO0GOCHOBEBIBAET CIIOCO0
PCIICHHUS 33JIa4H C
YY4ETOM MMEIOIIHUXCS

OTPaHUYCHUH TS PeIICHHS
npodeCCHOHANIBHBIX 3a/a4;
OCHOBHBIC METOObI OLICHKHU

He 3HaeT Buabl pecypcoB U OrpaHUYEHUN U1
pereHust mpoecCHOHAIBHBIX 3a/1a4; OCHOBHbBIE
METO/bI OLIEHKH pa3HbIX CIIOCOOOB peIIeHuUs




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

PECYPCOB U OTpaHUYEHUN

Pa3HBIX CIIOCOOOB pelIeHUs 3a/1a4
YMeTh: MPOBOAUTH aHAIH3
IMOCTaBJICHHOU IEIIH U
dbopMyIupOBaTh 3a7a4H, KOTOPHIS
HEO0OXOAMMO PEITUTh IS €€
JOCTHIXXCHUA, aHaJ'II/ISI/IpOBaTB
aJ'II)TepHaTI/IBHI)IC BapI/IaHTI)I JJIA
JTOCTHUKCHHUA HAMCUCHHBIX
pe3yIbTaTOB;

Bnanets: MeToiamMu onpeneneHus
EJIH U 3371249 MTPOEKTa; OIICHKU
peanu3yeMoCcTH U
MPOJOKUTEIHLHOCTH PELICHUS
3a7a4n

HeynosierBopureJ
3a1a4
He ymeer npoBoauTh aHaIM3 MOCTaBICHHOM
ey v GopMyJIUpOBaTh 3a/1a4H, KOTOPHIE
HEO0OXOIUMO PEIIUTh AJIs €€ TOCTHKEHUS;
aHAJIM3UPOBATh aAlIbTEPHATUBHBIE BAPUAHTHI JIs
JOCTUKEHHSI HAMEUEHHBIX PE3YJIbTAaTOB;
He Bnaneer metogamu onpeaeneHus Henu u
3aJ1a4 MMPOEKTa; OLICHKU PeaIn3yeMOCTH U
MIPOJOJKUTEILHOCTH PELLIEHUS 3a7aun

YnoBaerBopuTebH
OO611ue, HO HE CTPYKTYPUPOBaHHBIC 3HAHUS
BUJIOB PECYpPCOB M OTPAaHUYEHUH ISl peLICHUS
npodeccuoHaNbHBIX 3aJ]a4; OCHOBHBIX METOJIOB
OLIEHKH pa3HbIX CIIOCOOOB pellieHus 3a1a4
JIeMOHCTpUPYET YaCTUYHO YCIIEUTHBIE YMEHUS
IIPOBOAMTDH aHAIM3 MOCTABICHHOM 1IEN U
(dhopMyIHUpoBaTh 3a/1a4M, KOTOPbIE HEOOXOIUMO
pEeLInTh AJIs €€ JOCTUXKEHUS; aHAJIU3UPOBATh
aIbTePHATHBHBIC BAPUAHTHI [Tl TOCTHIKEHUS
HaMEUEHHBIX PE3yJIbTaTOB;
YacTuuHoe BiIaJieHHEe CIOCO0aMU ONpeIeeHUs
L[EJIH U 3314 [TPOEKTa; OIICHKU peaan3yeMOCTH
Y TIPOAOKUTEIBHOCTH PELICHHS 3a/1a4U

Xopomuo
B ocHOBHOM chopMUpOBaHHBIE, HO
coJiep>Kalire OTAeIbHbIe TPOOEIbl 3HAHUS
BUJIOB PECYPCOB M OTPaHUYEHUH ISl pelICHUs
npodeccuoHaNbHBIX 3a]a4; OCHOBHBIX METOJIOB
OLIEHKH pa3HbIX CIOCOOOB pellIeHus 3aa4
B ocHoBHOM copMupOBaHHbIE, HO
coJieprKallye OTAeIbHbIE IPOOEIbl YMEHUS
IIPOBOAMTDH aHAJIM3 MOCTABICHHOM 1EU U
(bopMyaHpoBaTh 334a4M, KOTOPbIE HEOOXOAMMO
PELINTD JJIs €€ TOCTHKEHUS; aHAIU3UPOBATh
aIbTePHATUBHBIC BAPUAHTHI [Tl TOCTHIKEHUS
HaMEUEHHBIX PE3yJIbTaTOB;
B nenom pe3ynbTaTUBHOE BIaJCHUE CIIOCOOAMHU
onpeereHus LU U 3a/1a4 IPOEKTa; OLICHKU
peain3yeMOCTH U IPOAOIKUTEIHLHOCTH
pelIeHus 3a1auu
OTtim4yHoO

I'myOokue u cucreMaTU3UpPOBAaHHbIC 3HAHUS
BUJIOB PECYPCOB M OTPAaHUYEHUH ISl peLICHUS
npoecCHOHANBHBIX 33]1a4; OCHOBHBIX METOJIOB




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
OILICHKH Pa3HbIX CIIOCOOOB PEIIeHUs 33129
YcnenHeple 1 CaMOCTOSITENBHO PUMEHSIEMbIE
YMEHHsI IPOBOJIUTH aHATIU3 TOCTABICHHON LETH
1 HopMyITHpPOBaTh 3a]1a4H, KOTOPBIC
HEOOXOIMMO PEITUTh JJIS €€ JOCTHKCHHUS;
aHAJIM3UPOBATh AbTCPHATUBHBIC BAPUAHTHI JIJIS
TOCTH)KCHHSI HAMEUYCHHBIX Pe3yJIbTaTOB;
CBoOoaHOE BIaJieHUE CIOcO0aMu OTpeIeTICHUS
eI U 33]1a9 ITPOCKTA; OIICHKH Pean3yeMOCTH
Y TIPOIOJDKUTEIIFHOCTH PEIICHHS 33191

YK.2.1

@opmyJIHpYyET 3a1a4H,
HUCXOJS U3 IIOCTABJICHHOU

e

3HATh: OCHOBHEBIC IMOHSATHUS TICIICH,
3a/1a4, Crioco0OB PEIICHUS 33134,
PECYPCOB U OrpaHUYEHU
NPUMEHHUTEIBHO K
npodeccuoHaTbHOM
NESITEJIbHOCTH U BBITIOJTHCHUIO
KyPCOBOI/BBIITYCKHOI paOOTHI
YMmeTb: HopMyITUpOBaTh B paMKax
MIOCTABJICHHOM TIEJTN
COBOKYITHOCTH B3aWMOCBSI3aHHBIX
3a7a4, 00eCIeYNBAIOINX €€
noctkenne. OnpenensiTh
OXKHJaeMbIe PE3YJIbTaThl PEIICHUS
BBIJICTICHHBIX 3a/1a4.

Bnasers: HaBbIKaMH peliaTh
MIOCTaBJICHHBIC 33/1a4H 32
OTBEJICHHOE BPEMSI U ITyOJIMIHO
NPEJCTABIIATh PE3YJIbTAThI UX
peleHus

HeynoBjsierBopures
He 3HaeT ocHOBHEIC MOHATHS II€NICH, 3a1a4,
Croco0O0B pEeIICHUs 3a1a4, PECYpPCOB 1
OTpaHUYCHUIN IPUMEHHUTEIIBHO K
MpoeCCUOHAIBHON JeATETLHOCTH
He ymeert ¢popmynupoBath B paMKax
MMOCTABJICHHOM 11eJI1 COBOKYITHOCTh
B3aMIMOCBSI3aHHBIX 33/1a4, 00ECTICUNBAIOIIUX €€
noctkenne. OnpenensTh 0Ku1aeMble
PE3yJIbTAThI PEIICHUS BBIICTICHHBIX 3a/1a4.
He Bnaneer HaBbIKamMu pemiaTh MOCTaBICHHBIC
3aJla4yM 3a OTBEJACHHOE BpeMsl U MyOIMIHO
MIPEJICTABIIATh PE3YJIbTAThl UX PEIICHUS

Y10BJ1€TBOPUTEIbH
OO61ue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS
OCHOBHBIX TIOHATHUH IIeNiel, 3a7a4, crioco0oB
pelIeHus 3a/1a4, PECYpPCOB U OTPaHUYEHUIT
MPUMEHUTEIHHO K MpodeccroHalbHOMN
NesITeNIbHOCTH
JleMOHCTpUPYET YaCTUYHO YCIIEITHBIE YMEHUS
dhopMyUpOBaTh B paMKax MOCTABJICHHON 1IETH
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a7ad,
o0ecrneunBarImuX ee qocThxkerne. OnpenensTh
O’KHJIa€MbI€ PE3YyJIbTATHI PEIICHUS BBIJICICHHBIX
3a/1ay.
YacTtuyHoe BIa/IcHUE HABBIKAMU peliaTh
MIOCTaBJICHHBIC 33a41 32 OTBEICHHOE BpeMs U
yOJIMYHO MPEACTABIATh PE3YIbTAThl UX
pelieHus

Xopomuro

B ocHOBHOM chopMUpOBaHHBIE, HO
coJieprKallye OTAeIbHbIC TPOOEIIbl 3HAHUS
OCHOBHBIX TIOHATHUH IIeNIeH, 3a7a4, crioco00B
pEelIeHus 3a]1a4, PECYpPCOB U OTPaHUYEHUIT




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
MPUMEHHUTEIHHO K MpodeccruoHalbHON
JEATEIIbHOCTH
B ocHOBHOM chopMUpOBaHHBIE, HO
CoJIepIKaIlie OTACIbHBIC IPOOEITBI YMEHHS
(GhopMyJIHPOBaTh B paMKaXx IMOCTABJICHHOM TN
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a7ad,
00eCneYnBaOIINX €€ JoCTHkeHHE. OnpeesTh
OXKUJaeMbIe Pe3yJIbTaThl PEIICHHS BBIICIICHHBIX
3a/1a4.
B meioM pe3ynbTaTHBHOE BIaJICHUE HAaBBIKAMHU
peniaTh MOCTaBICHHBIC 33JJa4H 32 OTBEJICHHOE
BpEeMSI M IyOJIMIHO TIPEICTABIISITh PE3YJIBTATHI
WX pElICHUs

OT1anyHo
I'myOokue u cucTeMaTU3upOBAHHbBIE 3HAHUS
OCHOBHBIX ITOHATHH ILIeNEH, 3a0a4, CIIOCOO0B
pElIeHuUs 33a/1a4, PECYPCOB U OTPaHUUYEHUI
MPUMEHHUTEIHHO K MpodeccrnoHaIbHON
JEATEIIbHOCTH
YcnenHeple 1 CaMOCTOSTENBHO PUMEHsIEMbIE
yMeHusl popMyIHpOBaTH B paMKax
MOCTABJICHHOM I COBOKYITHOCTh
B3aMMOCBS3aHHBIX 3a/1a4, 00ECIIEYNBAOIINX €€
noctrxkeHue. OnpenesaTh 0XKUIaeMbIe
Pe3yJIbTAThI PEIICHHUS BBIICICHHBIX 3a/1a4.
CBo0OOHOE B1aICHUE HABbIKAMU peliaTh
MTOCTABIICHHBIC 33JIa4H 32 OTBEACHHOE BPEMS U
MyOJIMYHO MPEACTABIIATh PE3YIbTaThl UX
pelnreHus

YK.4

Crnoco0eH ocylmiecTBJIATH Ae10BYI0 KOMMYHUKAIUIO HA PYCCKOM M HHOCTPAHHOM f3bIKAaX B
YCTHO#M M MUCbMEHHOH (popmax

Komnerenmust IInanupyemble pe3yJbTaThl Kputepun oneHuBaHus pe3yaibTaToOB
(MHaUKaATOP) o0y4eHHs o0y4eHus
YK.4.3 3HaTh: OCHOBHEIE TPEOOBaHUS K HeynoBierBopures
[Ipencrasnser mMyOJIMYHOMY BBICTYIUICHHIO H He 3naeT ocHOBHBIE TpeOOBaHUSA K MyOTUIHOMY
PE3yNIbTaThI JIOHECEHUIO MOJIyUYEHHBIX BBICTYIUIEHHUIO U JOHECEHUIO MOJTyUYEHHBIX
JIESATEIIbHOCTH Ha pE3YyJIBTATOB JI0 CIIyIIATENEH, pE3yJIbTAaTOB /10 CIyIIATeNeN, BKII0Yas
My OJIMYHBIX BKJItOUasi TpeOOBaHUS K TpeOOBaHUS K CTPYKTYPUPOBAHUIO TOKIIAA

MEPOIPHUITHUSIX B YCTHOM
U UCbMEHHOH opMax

CTPYKTYpPUPOBAHUIO TOKJIa/1a
YMeTh: 4eTKO BbICTpauBaTh
MOCIIEA0BATEIbHOCTh U3JI0KEHHS
MaTepuaia B IOKJIaJe,

He ymeer ueTko BeIcTpauBarth
II0CJIE0BATEIBHOCTD U3JI0KEHUS MaTepuaia B
JOKJIa/ie, IPEICTaBIIATh TOKJIa]] TAKUM 00pazoMm,
YTOOBI OCHOBHBIE PE3YJIbTaThl ObLIU MOHSTHBI




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

MPEJICTaBIIATh TOKIAl TAaKUM
00pa3zoM, 4TOObI OCHOBHBIE
pe3ynbTaThl ObUTH MOHATHBI JTS
ayJUTOPHUH, T0OMBATHCS
MIPHUBJICYCHIS] BHUMAHHUS
ayUTOPHUH K pacCMaTpUBAEMOM
po0JsieMaTUKE U MOJTYyYEHHBIM
pe3yabTaTam

Bnanets: HaBpIKaMu Ty OJTUIHOTO
BBICTYIUICHHS, HAYYHOU
CTUJIMCTUKON JOHECEHHUS
MaTepuaia, CpeICTBaMu
MOJTOTOBKU MPE3EHTAIINH

HeynosierBopureJ
ISl Ay IUTOPUH, TOOMBATHCS IPUBJICUCHHS
BHUMAaHHUSA ayJUTOPUU K pacCMaTPUBAEMOM
npo0JIeMaTuKe U MOJIyYeHHBIM pe3yibTaTaM
He Bnaneer HaBbIkamMu IMyOIUIHOTO
BBICTYIUICHHSI, HAYYHOUM CTUIMCTUKON
JIOHECEHUs MaTepuaa, CpecTBaMu
MOATOTOBKH MPEe3eHTAINH

Y10BJ1€TBOPUTEJbH
OO61ue, HO He CTPYKTYPHUPOBAaHHBIC 3HAHUS
OCHOBHBIX TpeOOBaHMI K MyOIUIHOMY
BBICTYIUICHHUIO U JOHECEHUIO MOJTyUYEeHHBIX
PE3yJIbTATOB JI0 CIyIIaTeNel, BKII0Yas
TpeOOBaHMUS K CTPYKTYPHUPOBAHUIO TOKJIAIa
YactruaHo c(hOpMUPOBAHHBIE YMEHHUS YE€TKO
BBICTPAMBATh MOCJIEOBATEIIEHOCTD U3JI0KEHUS
MaTepHuaia B JOKJIaae, IPeACTaBISATh JOKIIa
TaKuM 00pazoM, YTOObI OCHOBHBIE PE3YJIbTaThI
ObUIM TIOHSATHBI JUISI ay TMTOPHHU, 100UBATHCS
MIPUBJICUCHUS] BHUMAHUS ayTUTOPHH K
paccMaTpuBaeMoi poOieMaTHKe U
MOJIyYEHHBIM pe3yJIbTaTaM
Brnagenue 6a30BbIMH HaBbIKaMU MTyOIMYHOTO
BBICTYIUICHHUSI, c1ab0€e MpecTaBIeHUE O
CTHJINCTUKE HAYYHOTO JTOKJIaJa, BIIaJIeHHUE
CpeICTBAaMU MOJATOTOBKY MpPE3eHTALUN

Xopouo

B ocHOBHOM copMupOBaHHBIE, HO
coJieprKallre OTAeIbHbIe MPOOeIbl 3HAHUS
OCHOBHBIX TPeOOBaHUMN K MyOTMIHOMY
BBICTYIUICHHIO U JIOHECEHUIO TIOTYYEHHBIX
pe3yIbTATOB JI0 CITyIIATENICH, BKITIOYast
TpeOOBaHUS K CTPYKTYPHUPOBAHUIO TOKJIAa
B 0CHOBHOM ycHenHbIe YMEHUS YETKO
BBICTPAMBATh MOCJIEOBATEIIEHOCTD U3JI0KEHUS
MaTepHaia B JOKJIaJe, IPeACTaBIATh JOKIIa
TaKuM 00pa3oM, YTOObI OCHOBHBIE PE3YJIbTaThI
ObUIM TOHATHBI JUISl ay IMTOPHUHU, 100UBATHCS
[IPUBJICUEHUS] BHUMAHUS ayIMTOPHHU K
paccmarpuBaeMoil npoliemMaTuke u
MOJTy4YE€HHBIM pPe3yJIbTaTaM
YBepeHHOe Bia/IeHue HaBbIKaMH ITyOJIUYHOTO
BBICTYIUICHHSI, UMEET MPECTABICHUE O
CTHJIICTUKE HAYYHOTO JTOKJIAJa, BIaJICHUE
CpeACTBaMU IOATOTOBKH MPE3CHTAIINT




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
I'myGokure 1 caMOCTOATEIHHO TPUMEHSIEMBIE
3HAHUS OCHOBHBIX TPEOOBAHUM K MyOIUIHOMY
BBICTYIUICHHUIO U JIOHECEHUIO MOJTYyUYE€HHbBIX
PEe3yIBTATOB JIO CIIyIIATENCH, BKITIOYast
TpeOOBaHUS K CTPYKTYPHUPOBAHUIO JTOKIaaa
[TonHOCTBIO CHOPMHUPOBAHHBIE U
CaMOCTOSITEIIbHO TPUMEHSIEMbIE YMEHHS YETKO
BBICTPAMBATh MOCJICIOBATEILHOCTh U3JI0KEHUS
Marepuaia B JIOKJIaJe, MPeICTaBIATh JOKIa
TakuM 00pa3oM, YTOOBI OCHOBHBIE PE3yJIbTAThI
OBUTH MTOHATHBI JJIsL Ay TUTOPUH, TOOUBATHCS
MIPUBJICYCHUS] BHUMAHUSI Ay TUTOPUU K
paccMmarpuBaeMoiil mpoOIeMaTuke u
MOJIyYEHHBIM pe3yJbTaTaM
CBo0OoHOE BNa/ICHHE HABBIKAMU ITyOJIUIHOTO
BBICTYIUICHHS], HAYYHOU CTUIIMCTUKOU
JIOHECEHHS MaTepHalia, BHICOKOKIACCHOE
BJIaJICHUE CPEICTBAMH TIOITOTOBKH
MPE3CHTAINN




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema JIocTaBKH : ba3opas

Bua MmeponpusiTusi NPOMeKYTOYHON aTTEeCTALMH : 3a4eT
Crnoco0 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OlLEHKa MO JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlH OMpeesieTcs Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPHUATHIX, TPOBOJAUMBIX B TEUCHHUE YUSOHOTO MEPHOA.
MaxkcuMajibHOe KoJn4YecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKHU

«otanuao» - ot 81 no 100
«xopoumo» - ot 61 1o 80

«YI0BJIETBOPUTENBbHO» - OT 50 10 60
«Hey/10BJIETBOPHUTEIbHO» / «He3auTeHo» MeHee S0 Oanna

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

YK.1.1

Ocy1iecTBIIsIET MMOUCK
uH(OPMAaLIUH, TPOU3BOJAUT
KPUTHYECKYIO OLIEHKY HaJeKHOCTH
€€ HCTOYHHUKOB

YK.2.3

OO00CHOBBIBAET CIIOCOO pPELICHUS
3a1a49M C YIETOM UMEFOIIXCS
pPECypCOB M OTpaHHYCHUIN

YK.2.1

dopmynupyeT 3agaun, HCXOAs U3
HOCTABJICHHON IIETIH

[IpenBapurensHas 00padboOTKa
JaHabeix [133.
['eomeTpuueckas KOppeKIus.
Coznanne opTohOTOIIaHOB
3ammuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTyneHT MoKa3bIBAET BIaJIEHUE METOJaMH
Y UHCTPYMEHTAMH IIPEBAPUTEIBHON
00pabOTKH KOCMUYECKUX CHUMKOB
BBICOKOI'O Pa3peIIEHUs: METOAAMU
r€OMETPUYECKON KOPPEKLIUU U
OpTOTPaHC(HOPMHUPOBAHUS CHUMKOB,
OLICHKH TOYHOCTU T'€OMETPUYECKOM
KOPPEKLIHH; ITOBBIIICHUS
IIPOCTPAHCTBEHHOT'O Pa3pELICHUs
MYJIBTUCIIEKTPAJIBHOTO CHUMKA ITyTEM €r0
[TAHXPOMATUYECKON HACTPOUKHU.

YK.1.1

OcyuecTBIIsSIET TOUCK
nH(popmaIuu, TpOu3BOAUT
KPUTUYECKYIO OLIEHKY HaJIeXKHOCTH
€€ UCTOYHUKOB

YK.2.1

dopMynHupyeT 3a1a4u, UCXOAS U3
IOCTaBJICHHOMN LEIU

YK.4.3

[IpeacraBnsieT pe3yabTaThbl
JIESITEIbHOCTH Ha Iy OIHMYHBIX
MEpONPUSITHIX B YCTHON U
MUCbMEHHOU (hopMax

OcHOBBI
aBTOMATU3HPOBAHHOTO
nemudpupoBaHus
3ammimaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyeHT NOKa3bIBaeT BialeHUEe METOJaMU
¥ MHCTPYMEHTaMH yIpaBIsieMOi

KJIaccu (KA KOCMUYECKAX CHUMKOB,
CO3JIaHUsl U PEJaKTUPOBAHUS 00yUaIOIINX
BBIOOPOK ISl KJIacCU(UKALIUN; & TAaKkKe
crioco0amu ocToOpaboTKU Pe3yIbTaTOB
kiaccudukanuu (mepexnaccuduranus,
JIOKaJIbHAs MEPEKOANPOBKA, CTIaKUBAHHE,
pacTpoBO-BEKTOPHbIE MTPe0Opa3zoBaHUs).




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

YK.1.1

Ocy1ecTBIseT MOUCK
uH(pOpMaln, TPOU3BOAUT
KPUTHYECKYIO OLICHKY HaJIe)KHOCTH
€€ UCTOYHUKOB

YK.2.3

O60cHOBBIBaET CIOCOO pelIeHus
3a/1auy C y4€TOM UMEIOIIUXCS
PECYpPCOB U OTpAHUYECHUI

YK.2.1

dopMynHupyeT 3a1a4u, UCXOAS U3
IOCTaBICHHOHU 1IEJIN

IK.4.1

N3ydaeT npocTpaHCTBEHHbIE
XapaKTePUCTUKU 00bEKTa
HaAOIIOIEHUS], aHATTU3UPYET PHIHOK
TEMaTUYECKUX MPOAYKTOB Ha
ocHOBe NanHbIX J[33, uccienyer u
000CHOBBIBAET 11€JI€CO00PA3HOCTH
npumMmeHenusd /(33 i perenus
3a/1a4 npodeccruoHambHOM
JIeATeTLHOCTH

YK.4.3

IIpencrasnseT pe3yabTaTbl
JIESITEIILHOCTH Ha Ty OIMYHBIX
MEPOTPHUSITHSIX B YCTHOU H
NUCbMEHHOU (hopmax

OIIK.6.1

[TpumeHsieT TpaIuIUOHHEIE U
COBPEMEHHBIE METO/IbI U
TEXHOJOTHUH KOMITJIEKCHBIX
UCCIIeIOBaHM B 0051aCTH
reoJIe3uu U TUCTAaHIIHOHHOTO
30HAMPOBAHUS

HToroBoe KOHTpOIbHOE
MEPOIIPUATHE

HNTOrosoe KOHTPOJIbHOE
MeponpusiTue

CTyIeHT OCBOWJI OCHOBHBIC TEOPETUUYCCKUE
pa3zelbl MepBoi YacTH Kypca: Gpu3udeckue
OCHOBBI JIUCTAHIIMOHHOTO 30HIUPOBAHHS
3eMJii, OCHOBHBIE CBOMCTBA JaHHBIX [[33,
OCHOBBI 00pa0OTKH IIBETHBIX
n300paKeHHIA, METOIBI T€OOMETPHUYECKON
KOPPEKIIMH U TIPEIBAPUTEIIEHON 00pabOTKH
KOCMHUYECKHX CHUMKOB, METO/IbI
MPOCTPAHCTBEHHOM (PHIIbTpALIHH
n300paKeHMii, OCHOBHBIE aJITOPUTMBI
ABTOMATHU3MPOBAHHOW KJIACCU(PUKAIIUN
CHUMKOB.

Crnenudukanusi MeponpuATHI TEKyIIero KOHTPOJIA

IIpenBapurenbHas o6padorka nanubix /I33. 'eomerpuyeckas koppexuusi. Co3nanue

OpTO(OTOINIAHOB

[IpoK0mKUTENTBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VYcnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl CAMOCTOATEIbLHOM PadoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTectauuu: 30

IIpoxoaHoii 6ann: 15

IToka3aTenu oneHUBAHUA

Baaasl




Ha ocHOBE HCXOTHOTO KOCMHYECKOTO CHUMKA CO3/IaH OPTO(OTOIIAH B €CTECTBEHHBIX IIBETAX, C
TpeOyeMbIM IPOCTPAHCTBEHHBIM Pa3pelIeHUEM

15

[TpoBeeHO COBMENIEHNE CO3JaHHOTO OPTO(OTOIIaHA C BEKTOPHBIMH KOHTYPAaMH 3aHUHN U
JIOPOXKHOM CETH, OLICHEHBI PACXOXKICHUS

TO4YHOCTB BBIIIOJIHEHHON I€OMETPUUECKOU KOPPEKLIMA HAXOAUTCS B IIPEAECIIax JOIIyCKa.
Paccuurans! nokasarenu touHoct: RMSE, CE90,
MRE

HpOBeI[eHa TOHAJIbHaA 6anch1/1pOBKa I/1306pa)KeHI/IH.

OCHOBBI aBTOMAaTU3MPOBAHHOI'O JeIIM(PPUPOBAHUA

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUS MEPONIPUSTHUS: B YAChl CAMOCTOSAITEIbLHOM padoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanuu: 30
[Tpoxoxnoii 6amt: 15

Iloka3aTey OLEeHUBAHUSA

Bajaasl

Jlerenma PE3YyJIbTAaTOB KJIaCCI/I(I)I/IKaI_II/II/I Hpopa60TaHa B JOCTAaTOYHOM CTEIIEHU U COOTBCTCTBYCT
HMCIOMUMCA Ha U3Yy4YaCMOM Y4aCTKC TEMATUUCCKHUM KilaCCaM.

10

Ha ocHOBE HCXO/THOTO CHUMKA CO3/IaHbl 00YYaroIINe OJUTOHBI (COMILIBI) Pa3TMYHBIX TUIIOB
MECTHOCTH JIJIS TTOCIIeAYIONIeH KITacCu(PUKAIM CHUMKA.

Co3pan ¢ailsl cieKTpabHBIX CUTHATYP M BBINOJIHEHA Ki1accupUKaiys (oJyyeH
KJIaCCU(UIIMPOBAHHBIN pacTp)

HpOBeI[CHa OIICHKA JOCTOBCPHOCTHU PE3YJIbTATOB KHaCCI/I(I)I/II(aLII/II/I 10 KPUTCPpHUAM O6I_I_ICI71
TOYHOCTH, TOYHOCTH ITPOU3BOJUTECIIA U TOUHOCTHU ITOJIL30BATECIIA.

HNTorosoe KOHTPOJILHOE MepONIpUSITHE

[IponoIKUTENIBHOCTE TPOBEICHUS] MEPOIPUATHS MPOMEKYTOUYHOM aTTECTALNU: 2 Yyaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChl CAMOCTOSITEJILHOM padoThI
MakcumanbHBIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 40
[Ipoxoanoii 6a: 20

IToxa3zarTenn oneHMBaHUA

Baaasl

CTy,Z[eHT OCBOHMJI OCHOBHOC COACPIKAHUC KypcCa, UMCCT IIPCACTABIICHUC 00 OCHOBHBIX
TEXHOJIOTHUAX TUCTAHIMOHHOI'O 30HAUPOBAHUA 3emin u METOJaxX O6pa6OTKI/I JaHHBIX, 3HACT
(bI/I3I/I‘IeCKI/Ie OCHOBEBI IMOJTYYCHU A I/I306pa)KeHI/II\/’I 3€MHOM MOBCPXHOCTU

20

CryneHT 3HaeT 0COOEHHOCTH CHEMKHU B PA3JIMYHBIX CHEKTPAIbHBIX AMANa30HAX, TEXHOJIOTUU
HoJy4yeHus faHHbIX [[33, TeopeTnyeckrie OCHOBBI IPEABAPUTENBHON U TeMaTHUECKOW 00paboTKU
nansbix J[33, ypoBHU 00paboTku naHHbIX 133, M c1ocOOEH NPUMEHSTh 9TH 3HAHUS Ha MPAaKTHKE.
Crnioco0eH caMOCTOSTENBHO POU3BOUTH MOKCK, OTOOP, 3aKa3 U MOJIyuYeHHE a3POKOCMHUUECKOM
MH(OPMALIUK IS pEIICHUS Pa3IMYHBIX 3a/1a4

20

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTaluu : DK3aMeH

Cnoco0 npoBeeHnst MepoONPHUATHS IPOMEKYTOUHOM aTrTecTanuy : OleHKa 0 JUCHMIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTal[M ONpPEEsieTCs Ha OCHOBE 0a/uI0B, HAOpaHHBIX 00yYaroIMMCs Ha KOHTPOJIbHBIX




MCPOIIPUATHAX, TPOBOAUMBIX B TCU

€HHe y4yeOHOro nepruoa.

MakcumMajibHOe KoanuecTBo 0amioB : 100

KonBepranusi 6a,1710B B 0TMETKH

«oTauaHo» - oT 81 mo 100
«xopomo» - ot 61 1o 80
«yJI0OBJIETBOPUTEJIBHO» - OT 50 110

60

«HEY/I0BJIETBOPHUTEIbHO» / «He3auTeHo» MeHee S0 Oanna

KoMmnerenuus
(MHAUKATOP)

Meponpusitue
TEKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJabTaTOB 00y4YeHHsI

YK.1.1

OcyuiecTBIISIET TOUCK
uH(pOopMaLnu, TPOU3BOAUT
KPUTHYECKYIO OLICHKY HaJIe)KHOCTH
€€ UCTOYHUKOB

O6paboTka JaHHBIX
paavioIOKaMOHHBIX
CIIyTHUKOBBIX U3MEpPEHUIl
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

CryneHT crmocobeH 0ToOpakaTh pajapHbIe
CHUMKH C TIOMOIIBIO
crnenuanuznupoanHoro 110, mpon3BoauTh
GUIBTpaluIo CHEeKII-IIyMa,
reOMETPUYECKYIO KOPPEKIIHIO U
COBMEUICHNE CHUMKOB, ONpeICIICHHUE
M3MEHEHHH, TIPOU30IIE/IINX HA
TEPPUTOPUH, TIO TTAPE PA3HOBPEMEHHBIX
CHHMKOB.

YK.1.1

Ocy1ecTBIISIET TOUCK
uH(pOpMalUH, TPOU3BOAUT
KPUTHYECKYIO OIIEHKY HaJC)KHOCTH
€ NCTOYHHKOB

OcHOBBI 00pPaOOTKH TaHHBIX
a’pOo(HOTOCHEMKHU U CHEMKH C
BITJIA

3ammuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTylleHT AeMOHCTPUPYET HAaBBIKK paboThI C
JaHHbIMU a’podoTtocheMku ¢ BITIA,
CHOCOOEH MPOU3BECTH OPUEHTHUPOBAHUE
cHuMKoB 1o GPS-naBuratopy BIJIA,
TOHAJIbHYIO OAJIaHCHUPOBKY U OJI04HOE
ypaBHUBAHHE MHOKECTBA N300PAKECHUIMA
€03/1aTh OPTO(OTOIIAH U BBIIOJHUTD
OLICHKY €r0 TOYHOCTH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

YK.1.1
Ocy1ecTBiseT MOUCK
uH(bOpMaln, TPOU3BOAUT

€€ HCTOYHHUKOB
YK.2.3

O60cHOBBIBaET CIOCOO peleHus
3a]]auM C y9EeTOM UMEIOIIUXCS
pPECYpPCOB U OTpAHUYECHUI
YK.2.1

dopmynupyeT 3a1aun, HCXOS U3
OCTaBICHHOH 1IEJIN

IIK.4.2

Pa3paOaTbIiBaeT TeXHUYECKOE
3aJlaHKe Ha CO3/1aHue
KOCMHMYECKHUX IPOJTYKTOB U
OKa3aHHe KOCMUYECKHX YCIYT,
OCYILECTBIIAET TEXHUUECKOE
COIIPOBO’KIECHUE MPOLIECCOB
CO3JIaHMsI KOCMHUYECKUX
IPOAYKTOB U OKa3aHUE
KOCMHYECKHUX yCIyT

YK4.3

IIpencrasnseT pe3yabTaTbl
JEeSITETTHHOCTH Ha ITyOJIMYHBIX
MEPOTIPUATHAX B YCTHOH U
NUCbMEHHOU (hopmax

OIIK.6.2

OneHuBaeT pe3yJbTaThl
UCCJIC0BAHNM B
npodeccuoHaNbHOM 001aCcTH

KPUTHYECKYIO OIICHKY HaJE)KHOCTH

HTtoroBoe KOHTpOIbHOE
MEpPOIIpUATHE

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

CTyneHT yCBOWII 3HAHUS U3 Pa3/IesioB
Kypca: «Pu3nueckre OCHOBBI MTOJTy4YEHUs
M300paXKeHH 3eMHOW MMOBEPXHOCTHY;
«BubpI M TEXHOIOTUU MOTYUYEHUS
a’POKOCMHUECKOHN ChbeMKI»; « OCHOBHBIE
METO/]Ibl ¥ IPHUEMBI 00Pa0OTKH
KOCMHUYECKHX CHUMKOBY»; « OCHOBBI pabOTHI
C LIBETHBIMU U300paKEHUAMNY;
«Texnonoruu npumenenus /(33 B
kaprorpadum»; «OCHOBBI
nemu(pupoBaHrs CHUMKOBY;
«MPUMEHEHHE METOJIOB KJIacCU(DUKAIINH
CHUMKOBY

Crnenudukanus MeponpMATHI TeKylero KOHTPOJIA

O0padoTKa JTaHHBIX PAAMOJIOKAIMOHHBIX CIIYTHUKOBBIX U3MeEpPeHU i

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHbIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MMPOMEKYTOUHOM arTecTanuu: 30

[Tpoxoxnoii 6amt: 15

IToxa3zaren oeHNBaAHUA

Bajaabl

Beinonnena uHTeprpeTanus pa3HOBPEMEHHBIX PAaIUOJIOKALIUOHHBIX CHUMKOB, BBISIBJIICHBI 15

U3MCECHCHHA Ha H3y‘laeMOI>'I TEPPUTOPHUH, HA OCHOBE ITOJTYUYCHHBIX JAaHHBIX COCTABJICHA

TeMaThdecKast
KapTa




YcnenrHo npoBeieHO TeOMETPUYECKOE COBMEIIIEHUE Pa3HOBPEMEHHBIX CHUMKOB Sentinel-1

Pannonokanuonuslii cHUMOK Sentinel-1 KoppekTHO 0TOOpaskeH B mporpamme
SNAP

[IpoBenena ¢punbTpanus CeKI-IryMa Ha pa3sHOBPEMEHHBIX CHUMKax Sentinel-1

OcHoBBbI 00pa0d0TKH JaHHBIX 23P0PoTocCHLeMKH U cheMKH ¢ BITJIA

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoxanoii 6amn: 15

IToxa3zaTesn oneHUBAHUSA

Banabl

Ha ocnoBe cuumkoB ¢ BIIJIA co3nan oprodoromian Tepputopun. [IpocrpanctBeHHOe
pasperieHrne opTopoTonIaHa COOTBETCTBYET TpeOOBaHUAM TeXHUUECKOTro 3a/1aHusl.

15

Brimonaeno opuentupoBanne cHUMKOB 110 GPS-naBuraropy BITJIA, ToHanbpHas 6anaHcUpoBKa
05104HOE YpaBHUBaHHE CHUMKOB.

=

TOYHOCTH reOMETPUYECKO KOPPEKIIUM CHUMKA COOTBETCTBYET TPEOOBAHUAM JIOMYCKA.
[IpoBenena onenka Tounoctu no kpurepusim RMSE, CE90

HNToroBoe KOHTPOJILHOE MepONIpUsITHE

[IponoIKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAINU: 2 Yyaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSITEJILHOM padoThI
MakcumanbHbIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Ipoxoanoii 6a: 20

Iloka3aTey OLEHUBAHUA

Baaasl

CTy,Z[CHT 3HAET OCHOBHBIE METOAbI aHAIM3a U3MECHECHUI 00BEKTOB 3€MHOM IMOBCPXHOCTH I10
CHHMKaM B OIITHUYCCKOM M paaAUOJIOKAIITMOHHOM AMaria3oHax

10

CTy,Z[eHT 3HACT (pI/IBI/I‘-IeCKI/Ie OCHOBBI ITOJIYUCHU I/I306pa)KeHI/II71 3€MHOM IMOBCPXHOCTHU, UMCCT
MpEaACTABICHUEC O PA3JIMYHBIX TCXHOJOTUAX JUCTAHIIMOHHOI'O 30HAUPOBAHUA 3CMJ'II/I, BKIIrO4as
paanoJIOKalMHHYI0, MUKPOBOJIHOBYIO U TCINIOBYIO CbEMKY

10

CTyZeHT 3HaeT TEOPETUYECKUE OCHOBBI PA3IMYHBIX METOJOB YIIPABIIAEMON U HEYNIpaBiIsieMon
KJaccu(uKauy U300paxkeHni, UX NPEeuMyIIecTBa U HEJOCTaTKU

10

CTyeHT 3HaeT OCHOBBI IOJyUeHUsI B 00pa0doTku cHUMKOB ¢ BITJIA 1 crmocoOeH MpuMEHSITh 3TH
3HaHUS Ha MPAKTHUKE

10




