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1. HammeHOBaHMe JUCHUIIINHBI
JIMCTaHIIMOHHOE 30HAMPOBAHUE B KapTOrpaduu

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuIuinHa BXOIUT B 00s13aTeNbHY0 yacTh bioka « b.1 » o0pazoBaTenbHOMN MPOrpaMMBbI IO HAPABJICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarotosku: 05.03.03 Kaprorpadus u reouHpopmaTuka

HarpaBJIeHHOCTh | eonH(popMaTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs TUCIUIUIHHBI JIMCTAHIIMOHHOE 30HIMPOBaHNe B KapTorpadguu y oOydJaromerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

05.03.03 Kaprorpadus u reonnpopmaTrka (HarpaBieHHOCTS : I eonHdopmaTuka)

I1K.3 Brnaneer a3poKoCMHYECKUMHU METOAaMH KapTorpadupoBaHUs U MOJICTUPOBAHUS, OCHOBAHHBIMU Ha
KOMITBIOTEPHBIX TEXHOJIOTUSX 00pabOTKH CHUMKOB HOBOT'O THIIA, METOIAMU KOMITBIOTEPHBIX CTEPEON3MEpPEHUI
Y TPEXMEPHOTO a9POKOCMHYECKOTO MOJICTUPOBAHMS; BIAACET CPEACTBAMHU II00ATHHOTO TTO3UITMOHUPOBAHHMS

HNuaaukaropsl

IIK.3.1 OcymectBisieT cOOp MPOCTPAHCTBEHHBIX JAHHBIX C TOMOIIBIO CHCTEM CITYyTHUKOBOTO
MMO3UIIMOHUPOBAHUS

IIK.7 BnageeT HaBbIKaMU BBINIOJHEHUS TEXHOJIOTHYECKUX OMEPALMHI MO CO3JaHUI0 TEMATHYECKHUX
MH(POPMALMOHHBIX POIYKTOB M OKAa3aHUIO YCIIYT HAa OCHOBE MCIIOJIb30BaHMs JaHHbIX /(33

HNuaukaTopsl

ITK.7.3 Pa3pabaTpiBaeT TEXHUYECKOE 33JaHUE HA CO3JAHIE KOCMHUYECKUX MTPOIYKTOB U OKa3aHUE
KOCMHUYECKHUX YCIIYT, OCYIIECTBIISIET TEXHUYECKOE COMPOBOKACHUE MPOLECCOB CO3JaHUsI KOCMUYECKHUX
MIPOJIYKTOB U OKa3aHUE KOCMUYECKUX YCIyT



4.

O0beM U coepkaHue TUCHHUILINHBI

HamnpagsJienune noaroroBku 05.03.03 Kaprorpadus u reonnpopmaTuka (HarpaBIeHHOCTb:
I'eonndopmaTrka)
¢opma o0yuenus OYHas
NeNe TpumecTpos, 9,10
BbI/JIeJIEHHBIX J1J15l U3y4YeHUsl
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 6
O0beM JUCHUILIMHBI (AK.YaC.) 216
KonTakTHasi padora ¢ 84
npenoaaBartesieM (aK.4ac.),
B TOM 4HCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 56
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3bIKY
CamocrosiTesibHas paboTa 132
(ak.4ac.)
@®opMbI TeKyl1ero KOHTPOJIS 3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (5)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Dx3ameH (9 TpumecTp)
arrecTaumu Ox3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

JAucTaHnnoHHOEe 30HAMpPOBaHue B kapTorpapuu. Yactp 1
ConeprkaHue MepBoro TpPUMECTpa Kypca BKIIIOUAET U3yUE€HUE TEXHOJIOTUN CITYTHUKOBOTO IMO3UIITMOHUPOBAHUS.
PaCCManI/IBaIOTCSI (1)I/I3I/I'-ICCKI/I€ OCHOBBI CITYTHHUKOBOI'O IMTO3UIIUOHHUPOBAHUA, METOAbI MECCTOOIIPCACIICHUA,
OCHOBHBIE IN1I00aJIbHBIE HABUTAIIIOHHBIE CITyTHUKOBBIE CUCTEMBI 1 UX OCOOCHHOCTH, CYIIIECTBYIOIIHE
GNSS-npreMHUKH, TEXHOJIOTHH BHICOKOTOYHOTO CITyTHUKOBOT'O MO3UIIMOHUPOBAHUS M 00JIACTH HX
MPUMCHCHUA,

Beenenue. CpencrBa u MeTOAbI JUCTAHIIMOHHOTO 30HAMPOBaHUA. PU3NUYeCKUEe OCHOBBI NMOJIY4YeHUs
3eMHOM MOBEPXHOCTH
Pa6ota ¢ K010BBIMH CITyTHUKOBBIMU IPUEMHUKAMU U aOCOTIOTHBIMU CIIOCOOAMHU MO3UITUOHUPOBAHHS.

Buanl ¥4 TeXHOJIOTHH MOJYY€HUSA AIPOKOCMHUIECCKUX CHUMKOB
Pab6oTa co CIIYTHUKOBBIMH IPUCMHHKAMU U OTHOCUTCIIbHBIMU crocodamu MO3UIIUOHUPOBAHUA

I'eoMeTpuueckasi KOppeKIHs U OPTOTPaHCPOPMUPOBAHHE KOCMHYECKHX CHUMKOB
Mertoabl MecToonpeaenenus. CyniecTBYIOIINE U IPOEKTUPYEMbIE II100aIbHbIE CUCTEMbI HABUTALIUHU U
MO3UIIMOHUPOBAHUS, MX (YHKIIMOHATIBHAS CXeMa

IpeaBapurtenbHas 06padoTKa KOCMUYECKHX CHUMKOB. YJy4llauiue npeojopasosanus. Co3nanue
MO03aMK CHUMKOB.
Knaccudukaium crryTHUKOBBIX IIPUEMHUKOB, CIIOCOOBI ITO3UITUOHUPOBAHHS, aHATUTHYECKUE PEIICHUS TIPU
OIIPEJICJICHUH KOOPMHAT U MPOCTPAHCTBEHHBIX BEKTOPOB.

OcHOBBI TEeMATHYECKOI KIaccupukanum 1anubix /133
KoHuenuyn uHTErpanyuy CnyTHUKOBBIX CUCTEM C JPYTUMU I'e€0Ae3MUECKUMH TPHOOpaMH, yCTPOHCTBAMU
AUCTAHIIMOHHOI'O SOHHI/IpOBaHI/ISI, HAaBUTAITUOHHBIMHA yCTpOI\/IICTBaMI/I.

Tema 6. 3akiiouenue. [loaroroBka k 3auery.
[IpoBepka 3HaHUM MO CIEAYIOMNUM pazaenam Kypca: Beenenue. CpeacTBa U METOIbI JUCTAHIIMOHHOTO
30HaMpoBaHusl. PU3MUECKUE OCHOBBI MOJIYYEHHUS 36MHOM MTOBEPXHOCTU. BHJIBI M TEXHOJIOTUU MOITYYEHUS
A’POKOCMHUYECKUX CHUMKOB. ['eoMeTprueckast KOppeKIusi ¥ OpTOTPaHCHOPMUPOBAHHE KOCMUYECKUX
cauMkoB. [IpeaBaputenbHas 00pabOTKa KOCMUYECKUX CHUMKOB. YITydinaromue npeoiaopazopanus. Co3nanue
MO3auK CHUMKOB. OCHOBBI TEMaTHYECKOH Kilaccudukanuu nanubix J[33.

JAucTaHIMOHHOE 30HAMPOBaHue B KapTorpadpuu. Yactp 2
Coneprkanue 2 cemecTpa Kypca BKIIOYaeT U3ydeHUe JUCTAaHIIMOHHOTO 30HupoBanus 3emiu (/133) —
KOMILJIEKCa TEXHOJIOTUH, Taloliero Hanbosee TOCTYMHBIN CIOco0 CO3/[aHusl HOBBIX U aKTyaJIn3aluu
CYILLIECTBYIOIIMX IPOCTPAHCTBEHHBIX JaHHBIX 0 MeCTHOCTH. [logpoOHO paccmaTpuBarOTCs (PU3NUECKHE OCHOBBI
133, BUIBI ¥ TEXHOJIOTHH TOJIYYCHHS a3POKOCMUYECKON ChEMKH:, OCHOBHBIE METOJIbI M IIPUEMBI 00paOOTKH
KOCMHMYECKUX CHUMKOB, OCHOBBI paOOTHI C IBETHBIMHU M300paKEHUSAMU. 3aBepIlIatoT MaTepHuaj Kypca TEMBI,
Kacaromuecs npaktiuueckoro npuMmenenue /133 B kaprorpaduu: Texnonoruu npumenenus /(33 B kaprorpaduu,
0030p METO/10B KJIaCCU(PHUKALIMHU, TIPUMEHEHUE METOJ0B HEHPOHHBIX CeTeH [Tl NeuppUpOBaHUS
pPacTUTENILHOCTH, OCHOBBI JEIU(PPUPOBAHUS CHUMKOB M IPUMEHEHHE a9POKOCMUYECKUX CHUMKOB JIJIs1 web
KapTorpagupoBaHus. 3HAUUTEIIbHOE BHUMAaHHE yJIEIIEHO XapaKTePUCTUKAaM ChEMOUHBIX MaTEPUAIIOB,
OTIPEIENIAIONIIM UX PUMEHUMOCTD JJISl peIIeHuUs 3a/1a4 KapTorpadupoBaHUs 1 MOHUTOPHHTA IPOLIECCOB U
SIBJICHUH.

Paznen 1. Beenenue
TepmuHbI 1 onIpeneneHus, 1eIb U 3aJ1a4i Kypca, CBA3b C APYTUMH TUCHUTIMHAMU KapTOrpaduIecKoro
po¢ s, OCHOBHBIE HAIIPABJICHHUS UCIIOJIB30BAHUS COBPEMEHHBIX MAaTEPHUATIOB JUCTAHITMOHHOTO



30HAMpOBaHUs. JlaHHas Tema ABIIIEeTCS BBOAHON U COACPKUT OOIIYI0 HHPOPMAIIMIO O TUCTAHIIMOHHOM
30HAMPOBAHUH 3€MJIU ITyTEM PETUCTPAIIMH OTPAXKEHHOTO U COOCTBEHHOTO 3JIEKTPOMATHUTHOTO U3TyUYEHUSI.
PaccMaTpuBaroTCs Tuana3zoHbl AJIEKTPOMArHUTHOTO M3TYYCHHS U UX OCOOEHHOCTH, OKHA MPO3PAYHOCTH
aTMocdepsl, TUIbI AATYUKOB (CEHCOPOB) U T.I. OTIENBHO PACCMOTPEHBI IPUHIIUIIBI TOTyYEHUS
PaMONIOKAIIMOHHBIX U300paKeHUI.

Paznen 2. ®usnyeckne OCHOBBI MOJIy4YeHHsI M300pasKeHU i 3eMHOI
CriexTp 3JeKTPOMArHUTHBIX KoJjeOaHHii, 0COOEHHOCTH MOIy4YeHHs N300pakeHUI B OT/IEIBHBIX €T0
nuana3zoHax. Bimsaue armocdepsl: skpaHupyolee BIUSHAE 00JIaYHOCTH; MOTJIOIIEHHE JTy4yel aTMocdepoii u
OKHA TPO3pPavyHOCTH; PacCenBaHMeE JIydeil atmocdepoil. FIcKkyccTBEHHOE OCBEIIEHHE MECTHOCTH.
OcobeHHocTH OpOUT: (hOopMa, BEICOTA, HAKJIOHEHHUE, IEPUOJ] 00OpaIeHus, OJI0KeHHe OTHOCHTENbHO ColTHIIA.
Bnusiaue npenieccuit opoUT M ApyTrux 0coOEHHOCTE OpOUTATIBLHON ChEMKU Ha
KapTorpago-poTrorpaMMeTpUIeCcKre CBOWCTBA CHUMKOB 3EMIIH.

Pa3nes 3. Buabl M TeXHOJIOTHH NOJTYYeHHS A3POKOCMUYECKUX CHUMOKB
CoBpemeHHas cheMoyHas anmnapaTtypa. Knaccugukanus cbeMOYHBIX METOJOB U CPEJICTB. A3pOChEMKA.
Kocmuueckas ceeMka. HazeMHas cbemka. [laccuBHBIE M aKTUBHBIE, IPSAMBIE U KOCBEHHBIE CHEMOYHBIE METO/IBI.
dotorpaduueckas cbeMka: YepHO-0enas, [IBEeTHas!, CIIEKTpOo30HaIbHas. Pa3pematommas criocoOHOCTb
(oTOCHUMKA U pa3penieHne Ha 3eMHOI nmoBepxHocTH. [Tpunin nndpoBoii ceemku. CkaHepHast CheMKa.
OnTHKO-MEXaHUYECKUNA U ONTHKO-3JIEKTPOHHBIN €c110CO0 cheMKH. MUKPOBOIHOBASI paAMOMETPUYECKAsl ChEMKA.
PaguonoxanuonHas ceemka. JlazepHoe ckaHupoBaHue. MHOr030HaIbHAs ¥ THIIEPCIIEKTpaIbHasl ChbEMKa.

Paznen 4. OcHOBHBIE METOABI U TPUEMbI 00PA0OOTKH KOCMUYECKUX CHUMKOB
[IpenobpaboTka JaHHBIX TUCTAHIIMOHHOTO 30HJAMPOBAHMS — MOHITHE O PAIHUOMETPUUECKON 1 TeOMETPUIECKON
koppekuuu. [IpeobpazoBaHre KOHTPACTHOCTH CHUMKOB. PerucTpaius 1 npuBsizka CHUMKOB 110 OITOPHBIM
ToykaM. OCHOBHEIE dTAIlbl U METOAbI 06pa60T1<1/1 CHUMKOB C UCITIOJIb30BAHUCM CIICHIUATIM3UPOBAHHOT'O
MPOrPaMMHOTO OOECTIeUeHUSI.

Pa3zgen 5. OcHoBBI pa0doOTHI ¢ IBETHHLIMHM HU300pa’KeHUSIMHU
[TonsaTue o uBeTHHIX M300paxkeHusax. CUHTE3UpPOBaHUE IBETHBIX M300paxeHuil. [IpocTpancTBeHHbIE (DUIBTPHI.
[{BeToBBIC MOMIEH. AJIUTUBHBIE U CYOTpaKTUBHEBIE Moienu. MHTepnpeTaus koopauHat B Mojaenu HSI.
[lepexonpl MEXy IIBETOBBIMU IpOCTpaHCTBaMU. OCHOBBI 00paOOTKU LIBETHBIX H300paKeHUI.

Paznen 6. Ucnoab3oBanue 1annbix /(33 B peasibHOM npoekTe
[Tonsenenue uroroB. OCHOBHBIE METOBI CO3[AHUSI U OOHOBJICHHUS KapT HA OCHOBE MCITOJIb30BaHMS TAaHHBIX
JTUCTAHIIMOHHOTO 30HIUPOBAHUS.

Paznen 7. Ucnosb3oBanue nanHbix /(33 B apxeoJsiornu n kiaccupukanum 3emelib
TepMI/IHBI " onpcCacyICHUs, LICIIb U 3a/la4H, CBA3b C HCpBOI\/'I YaCTbIO KypCa U APYI'UMH OUCHUILUIMHAMHA
kaprorpaduueckoro npodusiss. O61acTy MPUMEHEHHS, OCHOBHBIC HAIIPaBJICHUS UCIIOIH30BAHUS TAHHBIX
JTUCTAaHLIMOHHOTO 30HIMPOBaHUs B KapTorpaguu. MupoBoit (oHI KOCMUYECKHMX CHUMKOB. JlaHHbBIE OTKPBITHIX
CEPBHCOB, X 0COOCHHOCTHU. TexXHOIOTuU NpUMeHeHus JaHHbIX J[33, OCHOBHBIE ATAMbI.

Pasnen 8. Bereranmonnbie nnaexcbl. KaprorpagupoBanue OTKpbITHIX I0YB 10 JaHHBbIM /(33
[Tpuniune! moa00pa CHUMKOB ISl pEIICHUs MPAaKTHUECKUX 3a1au. MI3MeHeHrne npocTpaHCTBEHHOTO
paspelleHus, npuMeHeHue GuIbTPOB AJIs YIyUIIeHHs! (M3MEHEHHsI) CBOMCTB CHUMKOB. CI0cOObI
nepeauckpeTusanun. O0mui 0630p METOOB KiIacCU(pUKAIMU CHUMKOB. [lonukcenpHas u
00BbEKTHO-OpPUEHTUPOBAaHHAs KiIaccupuKalys (MHOTOKaHaIbHAs CErMEHTAlUs, TEKCTYPHBIN aHAIN3).
[IpakTrueckue npuMepsl UCII0JIb30BaHusA. POIb 1 MECTO METOZI0B HEMPOHHBIX CETEH.



Paznen 9. Koppexuusi, coBmenenue u oprorpaicpopmupoBanue naHubix /133
O0630p 0011eli CXeMBI UCCIIEAOBAHUM ¢ TIPUMEHEHUEM METOJI0B HEHPOHHBIX ceTeid. CaMOOpraHu3yIoIuecs
HelpoHHBIE ceTH ¢ 00y4yeHrneM. KomOnHMpoBaHne METOAOB HEMPOHHBIX CETEH U METOAa MHOTOKaHAIBHOM
cerMeHTauuu. [Ipumepsl HCIONB30BaHKs METOZOB U aITOPUTMOB HEUPOHHBIX CETEH K PEIICHUIO 3a1a4
e ppUpOBaHUs U KAPTUPOBAHUS JIECHON PaCTUTEIbHOCTH.

Paznen 10. O630p meTonoB nemmndpupoBanus nanubix 133
['eonpuBs3Ka K OMOPHBIM TOYKaM M TpaHCPOpMUpOBaHUe. BuszyanbHOe U KOMITbIOTEpHOE JemudpupoBaHue,
OCHOBHBIC I[CHIH(i)pOBO‘-IHI)IG HpI/I3HaKI/I, nux (1)I/I3I/I'-ICCKI/I€ OCHOBBI 1 O6J13,CTI/I HpI/IMeHCHI/ISI. OCHOBHI)IC moaXoambl,
MPUMEHSEMBbIC TS YIYUIIECHUS PA3IMYUMOCTH OOBEKTOB C LEBIO0 MOCIEAYIOIIETO MPUMEHEHHSI METOI0B
aBTOMATHUYECKOTO JemmudpupoBanus. [Ipuemsl, HCTIOIb3yeMbIe 1) aHAIM3a Pa3HOBPEMEHHBIX JaHHBIX.
Mertoabl aBTOMaTH4eckoro nemudpuposanus. Koppekuus pe3yinbTaToB aBTOMAaTHUECKOTO ACTTH(PPUPOBAHHUSL.

Pa3nes 11. PagnonokanuonHasi cbeMKa
Oco0eHHOCTH IPUMEHEHHUST a9POKOCMUYECKUX CHUMKOB B wWeb kapTorpadupoanuu. Opranuzanus web
noprtaiioB (reonopranioB). bubnmoreku pacTpoBbiX JaHHBIX. Hapeska pacTpoBbIX H300pakeHUI Ha TailIbI.
CrangapTsl, GopMaThl U MPOTOKOJIBI OOMeHa JaHHBIMU. OTKPBITHIE JaHHBIE, TPOTPAMMBbI U TEXHOJIOTUH.

Paznen 12. JImpapuas cpbeMka
[TonBenenue uroros. CBOJKa TEXHOJIOTHIA KapTOrpadupoBaHus C UCTIOIH30BAaHUEM JIaHHBIX JUCTAHIIMOHHOTO
3OHI[I/IpOBaHI/I$I 3€MJII/IZ METOAHI, aJIFOPI/ITMI)I, OTOCJIBHBIC HpI/IeMLI. 3TaHI)I pa60TI>I, HCITIOJIB30BAHHC
JOTIOJTHUTEIHHBIX MAaTEPUAJIOB M PE3yJIbTATOB MOJIEBBIX 00CIenoBanmnii. MaremMarnueckoe 000CHOBaHHUE.

IMoaroroBka K 3K3aMeHy
[ToxroToBka K SK3aMeHy MpeAyCcMaTpPUBAET MIOBTOP MPONUICHHOTO MaTepralia ¢ akileHTOM Ha Haubosiee
CJIO’KHBIX BOITPOCAX, BHI3BIBAIOIINX Y CTYJICHTOB COMHEHUS. DTO BOIIPOCHI CIICAYET BbISIBUTh U MOATOTOBUTH
st 6oJiee oApOOHOTO pa3dopa Marepualia ¢ y4acTHeM MPernoIaBaTels.



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. BpaBepman, b. A. [IporpamMHOe oOecrieueHre reoie3nd, POTOrpaMMETPUH, KaaacTpa, HHKEHEPHBIX
n3bICKaHu# : yueOHoe mocooue / b. A. bpaBepman. — Mocksa : Undpa-Unxenepus, 2018. — 244 c. — ISBN
978-5-9729-0224-8. — Texkct : anexkrponHsIii // Lludposoii oopazoatenbHbiii pecypc IPR SMART : [caiiT].
http://www.iprbookshop.ru/78231

2. Kaprorpadus [DnekrpoHHsbIil pecypc] : yueOHoe mocoOue Juist CTYJJeHTOB, 00yUaIOIIMXCsl 110 HAlIPAaBICHUSAM
noAroToBku O6akanaspoB "Kaptorpadus u reonndopmaruka", "I'eone3us U TMCTaHIMOHHOE 30HAMpOBaHME" /
M-Bo Hayku U BbIcIL. oOpazoBaHus PO, [lepm. roc. Ham. uccnen. yu-T ; pea. H. B. baxyxkoga. - [Tepms :
I[IHNY, 2020. - 309 c. - DnekrpoH. Bepcus ned. myonukaruu 2020 r. - ISBN 978-5-7944-3455-2
https://elis.psu.ru/node/619331

JdomosHuTeIbHAA:
1. JIypwe U. K. I'eounpopmanrontoe kaprorpadupoBanue. Metoipl reOnHPOPMATUKY U LU(POBOI

00pabOTKN KOCMHUYECKUX CHUMKOB:yueOHoe mocooue mist By30B/U. K. JIypre.-MockBa: KHmkHBINH 10M
"Vuusepcurer",2008, ISBN 978-5-98227-270-6.-424.

2. Knmxnukos 0. @.,Kpasiosa B. 1., Tyrybanuna O. B. AspokocMuyeckre METO bl reorpaduyeckux
MCCIIeIOBAaHMI: yUeOHHK [T CTYJICHTOB BY30B, 00y4JaroLIuxcs 1o HanpasiaeHuto "l'eorpadus” u
cneuuansHoctsM "['eorpadus” u "Kaprorpadus"/FO. ®@. Kumxuukos, B. U. Kpasuosa, O. B. Tyry0anuna.-
Mocka:Axkagemus,2011, ISBN 978-5-7695-6830-5.-410616.

3. Jlozosas, C. }O. ®ororpamMmeTpusi 1 TUCTAaHIIHOHHOE 30HIUPOBAHUE TEPPUTOPHI : MPAKTUKYM. YUueOHOe
nocobue / C. 1O. Jlozoas, H. M. Jlo3oBoii, A. B. IIpoxopoB. — benropox : beiaroposckuii rocynapcTBeHHBII
tTexHojornueckuil yausepcureT um. B.I'. lllyxosa, ObC ACB, 2012. — 168 ¢. — ISBN 2227-8397. — Tekcr :
ANEKTPOHHBIH // DnekTpoHHO-0nbaroTeynas cuctema [IPR BOOKS : [caiir]. http://www.iprbookshop.ru/28415



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

http://geomatica.ru/ ’Kypnan "I'eomaTuka"
http://zikj.ru/index.php/ru/ Xypuan "3emisa n3 Kocmoca"
http://gis-lab.info/ Caiit coobmectBa cnenuanuctoB B oonactu ['IC u /133
http://www.geogr.msu.ru/science/aero/acenter/centre.htm MexXyHUBEPCUTETCKHUI a3POKOCMUYECKUI
LHEHTP
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 Mpoecca Mo AMCHUIINHE

OO6pazoBaTenbHbIN MpoIlece Mo IUCHUIUINHE JIucTAaHIIMOHHOE 30HAUPOBaHUEe B KapTorpaduu
MPEe/IoIaraeT UCIOJIb30BaHUE CIICIYIOMIETO MPOrPAMMHOT0 00ECIIEYeHUsT K MH(POPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM:

[Ipe3eHTaiOHHBIE MaTEpUANBI (CITAlIBI IO TEMaM JIEKIIMOHHBIX M MTPAKTUICCKUX 3aHITHN )
Jloctym B peskume on-line B DnekTpoHHY0 6nbanoteunyto cucremy (3bC)
JloCTyn B 3JIEKTPOHHYO HH()OPMAIIMOHHO-00pa30BaTEeIbHON Cpely YHUBEPCUTETA.

Jlunensuonsslil nporpammubiil komiuieke: ArcGIS, ScanEx Image Processor

[IporpamMmHbIil kKoMIieke ¢ oTKpeIThIM KojtoM Q-GIS, GRASS, SAGA, ILVIS, GDAL

ApxuB OTKpBITEIX TeoganHbIX noprana GIS-LAB.INFO.

OC "AnwsT O6pazoBanue"

Koncynbrant [nroc [D1eKTpoHHBIN pecypc]: crpaBOYHO-IIpaBoBas cucTema: 6a3a JaHHbIX. — JlocTyn U3 ceTu
[Mr'HNY

Apxusl kadenps! kaprorpaduu u reounpopmaruxu u [ MUC-nenrpa IITHUY:

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

» ApxuB nu(poBbIX U neyaTHbIX kocMuuecknx cHUMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 rozsr;
* ApxuB 1U(pOoBBIX MoJenel penbeda u HUPPOBLIX MOJIETIEH MECTHOCTH;

* ApXMB NEpUOIUYECKON, yUeOHON U TEXHHUUECKOH JINTEepaTyphl Kadeaphl, B T.4. JIEKTPOHHbBIE U3TaHMUS;

* ApxuB IHU(PPOBHIX TEMATUIECKUX FITEKTPOHHBIX CJI0EB 0a3 MPOCTPAHCTBEHHBIX JTAHHBIX;

* ApXMB N€YaTHON TEXHUYECKON JIUTEPATYPBhI [0 CONPOBOKIECHUIO JIMIIEH3UOHHBIX IPOTPaMMHBIX POIYKTOB.

CrnenuanusupoBaHHOe 000pyioBaHKe: iepudepuitHoe 000pya0BaHUEe Il HA3€MHOTO KOMITJIEKCa aKTUBHOU
koopaunHaTHOH cetn Spektra Precision ProMark 220, 3emHast craHius npuema 1 00paboTKH KOCMUYECKOM
uHpopmanuu X-auanazoHa, TepMUHalI 00paboTKu MH(OpPMAIMK ¢ HCKYCCTBEHHOTro ciiyTHuKa 3emnu (MC3),
TepMHuHaN 00paboTKu HHpopMmaiuu ¢ uckycctseHHoro crytauka 3emin (MC3) EROS B, repmunan o6paboTtku
uH(popMaluu ¢ ucKyccTBeHHOro ciiyTHuKa 3emiu (MC3) SPOT-5.

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHUA 33)13HHI71 10 JUCHUITIIMHE PEKOMEHAYCTCA NCITI0JIb30BAHHUE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIMOHHOMN paOOThI U IPOBEICHUH 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BueoKoH(epeHIICBsA3H Ha ocHOBE TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPHAJIOB U MPE3EHTALNH, ayIN0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHuA JJ11 COBMECTHOI paboThI.

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



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

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

Jlnst 1abopaTOpHBIX 3aHATUI: KOMIIBIOTEPHBIN KJ1acc, OCHAILEHHBIN epcoHanbHbiMu DOBM. Coctas
obopynoBanus onpezeneH B [lacnopre KOMIbIOTEPHOTO Kiacca.

JUis IpakTUYECKUX 3aHATHUI: IPOEKTOp, IKpaH, KOMIIbIOTEP/HOYTOYK, MesoBas (1) WM MapKepHas J0CKa.
Jlist TpyNIOBBIX M MHAMBHLYaJIbHBIX KOHCYJIbTALMI TpeOyeTCs: MPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK,
MenoBas (M) WM MapKepHas JJOCKa.

Jlis mpoBeIeHNsI TEKYILEro KOHTPOJI U MPOMEXKYTOYHOH aTTecTalui TpeOyeTcs: MPOEKTOp, 3KpaH,
KOMIThIOTEP/HOYTOYK, MeJIoBas (M) WM MapKepHas J0CKa.

Jlj1 caMOCTOSITENIbHOM paboThl: ayAUTOPUS, OCHALLIEHHAs] KOMITBIOTEPHON TEXHUKOU ¢ BO3MOKHOCTHIO
MOJKITIOUEHUs K ceTH «HTepHeT», o0ecrieueHHass JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBarenbHy0 cpeny yauBepcuteTa. [lomemenus Hayunoit 6ubmuorexu [ITHUY.

[Tomemenust HayuHoii 6nbnuorexku [II'HUY mist oGecrieueHns: caMOCTOATETbHON PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpaduueckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YnTaneHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, Kopi. 2, aya. 418. O60opyaoBaH 7 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. YUntanbHbBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxkynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHpIMU
KOMIIBIOTEpPaMHU € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTepbl, yCTaHOBICHHBIE B TOMELICHUAX HAyYHOU OMOINOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducusriii maker Libreoffice.

CnpaBouno-mipaBoBas cuctema «Koncynprantllnroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
JIMCTAaHIIMOHHOE 30HIUPOBaHUE B KapTorpaguu

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

IIK.3

Baageer a3pokocMHYeCKMMH MeTOAaMM KapTOrpa(upoBaHusi M MO/IeJIMPOBAHHA, OCHOBAHHBIMHU
HA KOMIIbIOTEPHBIX TEXHOJIOTUAX 00pa00TKH CHUMKOB HOBOI'0 THIIA, METOAAMH KOMIIBIOTEPHBIX
cTepeou3MepeHMii U TPEXMEPHOI0 a3POKOCMHUYECKOro MOAeTMPOBAHNS; BJIaJeeT CpeICTBaMHU

rJ1002J1bHOT0 NO3UIIMOHUPOBAHNUS

Komnerenuus I[nanupyembie pe3yJibTaThI Kpurtepuu ouennBanus pe3yjbTaToB
(uHaMKATOP) o0yueHust o0yueHust
IIK.3.1 3Hatb: OCHOBHBIE BO3MOKHOCTH, HeynosiierBopuren
OcyiecTBisieT cOop npenMyIecTsa u orpannyenns | He 3HaeT OCHOBHBIE BO3MOKHOCTH,
MIPOCTPAHCTBEHHBIX otkpeIThIX (QGIS, SAGA, ESA | mpenMyIecTBa U OTPaHUYEHUS OTKPBITBIX

JaHHBIX C IIOMOIIIBIO
CHUCTCM CIIYTHHUKOBOI'O
MO3UIIMOHHUPOBAHUA

SNAP) nporpaMMHBIX
IPOIYKTOB 1O 00paboTKe
KOCMHYECKHX CHUMKOB

Ywmerts: Ucnonb3oBars
[IepeYUCIICHHBIE IPOrPaMMHBIE
OPOAYKTHI TSl peLICHUS
MPAaKTHYECKUX 3a7a4
MpeBapUTEIIbHON 00pabOTKH
KOCMHUYECKHX CHUMKOB
Bnaners: MeTomamu
MpeABapUTEIILHON 00pabOTKH
(reomeTpuyuecKasi KOppeKIus,
yIIy4IIarone npeoopa3oBaHus,
CO3JJaHUE MO3aNYHBIX TOKPBITHH

u ap.)

(QGIS, SAGA, ESA SNAP) u xoMMepUYecKux
(ERDAS Imagine, ENVI, Scanex Image
Processor) mporpaMMHBIX IPOAYKTOB IO
00pabOTKE KOCMUYECKUX CHUMKOB
He ymeer ucnonb30BatTh nepeunciieHHbIE
MIPOAYKTHI JJISl pEHICHUS PAKTHUECKUX 3a1a4
npeBapUTeNIbHOW 00pabOTKH M TEMAaTHYECKOTO
AemuGpUpOBaHUs KOCMUYECKUX CHUMKOB
He Brnageer Meroamu npeiBapuTeIbHOM
00paboTKH (reoMeTpuiecKas KOppeKIys,
yJIydlIaonue npeodpazoBaHus, Co3JaHue
MO3aMYHbIX TOKPHITUH U Jp.) U TEMAaTHYECKOTO
aHanu3a (aBTOMaTU3UPOBAaHHAS KIacCUPUKAIIH
M300paKCHHH, aHAJIN3 U3MEHEHUM, BEIYUCIICHHUE
WHJICKCOB | TIp.) C TPUMEHEHHEM
MIEPEYHCIICHHBIX IIPOTPAMMHBIX ITPOAYKTOB.
YnoBiaerBopuTebH
OOu11e, HO HE CTPYKTYPUPOBAHHBIE 3HAHUS
OCHOBHBIX BO3MOXHOCTEH, MPEUMYILIECTB U
orpannueHuil otkprIThiX (QGIS, SAGA, ESA
SNAP) u kommepueckux (ERDAS Imagine,
ENVI, Scanex Image Processor) nporpaMMHbIX
MIPOYKTOB O 00pabOTKEe KOCMUYECKUX
CHUMKOB
YactruHo c(hOpMHUPOBAHHBIE YMEHUS
UCIOJIb30BATh MEPEUNCIICHHBIE POTYKTHI JUIS
peleHHsl MPAKTUYECKHUX 33134
IpeBapUTeNIbHON 00pabOTKH U TEMAaTHYECKOTO
e ppUpOBaHUs KOCMUYECKUX CHUMKOB
YactuuHoe BiIaJieHHE METOAAMU
MpeABapPUTEIIbHON 00pabOTKH (TeoMeTprUIecKas




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
YnoBj1eTBOPUTEbH

KOPPEKIHs, yy4laronpe npeoOpa3oBaHus,
CO3/IaHHE€ MO3aUYHbIX IIOKPBITHI U 1p.) U
TEMaTUYEeCKOro aHajau3a (aBTOMaTH3UPOBAHHAS
KJaccuuKkanus U300paxeHni, aHanu3
M3MEHEHUH, BBIYMCIIEHUE UHIEKCOB U TIp.) €
IIPUMEHEHHUEM TEPEUNCIIEHHBIX TPOrPAMMHBIX
IIPOAYKTOB.

Xopomuo
B ocHOBHOM cpopMupOBaHHBIE, HO
coJiepKallie OTaeNIbHbIe IPo0ebl 3HAHUS
OCHOBHBIX BO3MOXHOCTEH, MPEUMYILIECTB U
orpanndeHuii oTkpbIThIX (QGIS, SAGA, ESA
SNAP) u kommepueckux (ERDAS Imagine,
ENVI, Scanex Image Processor) nporpaMMHbIX
MIPOYKTOB IO 00pabOTKEe KOCMUYIECKUX
CHUMKOB
B ocHOBHOM cpOopMHPOBaHHBIE U YCIIEHITHO
IIPUMEHSIEMbIE YMEHUS UCIO0Ib30BaTh
[IEPEUUCIICHHBIE NTPOTYKTHI Ul PEILICHUS
IIPAKTUYECKUX 3a7a4 [IPeIBAPUTEIIBHON
00pabOTKU ¥ TEMaTUYECKOT0 A (pPUPOBaAHUS
KOCMHMYECKUX CHUMKOB
B nienom ycnenisoe BiajieHue METo1aMH
MpeABapPUTEIILHON 00pabOTKH (TeoMeTprUIecKas
KOpPPEKIYsl, yIyyllaronye npeoOpa3oBaHus,
CO3/1aHH€ MO3aUYHbIX MOKPBITHH U 1p.) U
TEMaTUYECKOIro aHaIM3a (aBTOMaTU3UPOBaHHAs
Kiaccuukanus n300paKeHni, aHaIN3
W3MEHEHUH, BBIYUCIIEHNE UHIEKCOB U IIp.) C
IIPUMEHEHHUEM NIEPEUNCIIEHHBIX IPOrPAMMHBIX
IIPOJYKTOB.

OT1iau4HO
I'myOokue u cucTreMaTu3upOBaHHbIE 3HAHUS
OCHOBHBIX BO3MOKHOCTEH, TPEUMYIIIECTB U
orpannueHuil otkpeIThiX (QGIS, SAGA, ESA
SNAP) u kommepuecknx (ERDAS Imagine,
ENVI, Scanex Image Processor) nporpaMMHbIX
MPOJYKTOB MO 00pabOTKEe KOCMUYECKUX
CHMMKOB
VYcnenHsle 1 caMOCTOSATENIbHO IPUMEHsIEMbIe
HaBBIKM UCIIOJIb30BaTh EPEUNCIICHHbIE
IPOAYKTHI AJISl PEIICHUs IPAKTHUECKUX 3a1a4
IIpe/IBApUTENIbHON 00pabOTKH U TEMaTHYECKOTO
nemndpupoBaHusl KOCMUYECKHX CHUMKOB




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
CBo0OoaHOE BiIaeHUE METOIAMU
NpeBapUTEIILHONW 00pabOTKH (reoMeTpruIecKast
KOPPEKIIHsI, yIydllaroiue npeodpa3oBaHus,
CO3/IaHHE MO3aUYHbIX TOKPBITHH U Jp.) U
TEMaTHYECKOIr0 aHaM3a (aBTOMaTH3UPOBaHHAS
KJIacCU(UKAIUA U300paKeHH, aHAITN3
W3MEHEHHUH, BEIYUCIICHUE UHICKCOB U TIP.) C
MIPUMEHEHHUEM TIEPEUUCIICHHBIX TIPOTPaMMHBIX
MIPOIYKTOB.

IK.7

Baageer HaBbIKaMU BBINIOJTHEHUS TEXHOJIOTHYECKUX ONEPaUii 10 CO3AAHHI0 TEMATHYECKHX
HH(OPMAIMOHHBIX MPOAYKTOB H OKA3aHMIO YCJIYT HA OCHOBE HCNO0JIb30BaHus JaHHbIX /(33

Komnerenuus IInanupyemble pe3yJibTaThl Kpurepuu oneHuBaHus pe3y/1bTaTOB
(uHaHMKaTOP) o0y4eHus o0y4eHus
K.7.3 3HaTh: OCHOBHBIE BO3MOXKHOCTH, HeynoBjsierBopures
PazpaOaTsiBaeT npeumyiectsa U orpannycaus | He 3HaeT OCHOBHBIE BO3MOXKHOCTH,

TEXHUYECKOE 3a/laHNe Ha
CO3/IaHHE KOCMHYECKHX
MPOJYKTOB U OKa3aHUE
KOCMHUYECKHX yCIyT,
OCYILIECTBIISET
TEXHUYECKOE
COIIPOBOKICHUE
MPOIIECCOB CO3AaHUS
KOCMHYECKHX TPOTyKTOB
Y OKa3aHHUE KOCMUYECKHUX

yCIIyT

kommepueckux (ERDAS Imagine,
ENVI, Scanex Image Processor)
MPOrPaMMHBIX IPOAYKTOB IO
00paboTKe KOCMHUYECKHUX
CHUMKOB

VYwMmers: Mcnonb30BaTh
MEPEYUCIICHHbIE TPOTPAMMHBIE
MPOAYKTHI JISl peLICHUS
MPAKTUYECKUX 3a7a4
TEMaTHUIECKOTO AU (DPUPOBAHUS
KOCMHUYECKHX CHUMKOB

Buaners: metonamu
TEMaTUYECKOTO aHaJIHM3a
(aBTOMaTU3MPOBAHHAA
KJaccuuKaus n300paxeHui,
aHaAJIU3 U3MEHEHUI, BEIUMCIICHHE
WHJICKCOB U TIp.) C MPUMEHEHUEM
MIEPEYUCIICHHBIX TPOrPAMMHBIX
MPOIYKTOB.

MIPEUMYIIECTBA U OTPAaHHUCHHS OTKPBITHIX
(QGIS, SAGA, ESA SNAP) u koMMepueckux
(ERDAS Imagine, ENVI, Scanex Image
Processor) mporpaMMHBIX IPOAYKTOB IO
00paboTKe KOCMHYECKUX CHUMKOB
He ymeer ucnonb30Bath nepeunciieHHbIE
MPOAYKTHI JJISl pEIICHUS MPAKTHUECKUX 3a1a4
IpeBapUTeIbHON 00pabOTKU U TEMAaTHYECKOTO
et pprUpoOBaHUsl KOCMUYECKUX CHUMKOB
He Bnaneer metogamu npeaBapuTeNbHON
00paboTKH (reomMeTpruecKas KOppeKIus,
yIydIIaroime npeoOpa3oBaHus, CO3JaHIe
MO3aUYHbIX MOKPBITUH U JIP.) U TEMAaTUYECKOTO
aHann3a (aBTOMaTU3MPOBaHHAS Kiaccu(DUKaIus
M300paKCHUH, aHAJIN3 U3MEHEHU, BEIYUCIICHHUE
WHJIEKCOB | TIp.) C TPUMEHEHHEM
MIEPEYHCICHHBIX MPOTPAMMHBIX MTPOAYKTOB.
YnoBaerBopurTeabH
OO1ue, HO HE CTPYKTYPUPOBAaHHbIC 3HAHUS
OCHOBHBIX BO3MOXXHOCTEH, IIPEUMYIIECTB
orpannuenuil otkpeIThiX (QGIS, SAGA, ESA
SNAP) u kommepuecknx (ERDAS Imagine,
ENVI, Scanex Image Processor) nporpaMMHbIX
MPOJYKTOB O 00pabOTKE KOCMUYECKUX
CHUMKOB
YactruuHo c(hOpMHUPOBAHHBIE YMEHUS
MCIOJIb30BaTh NEPEYNCIICHHBIE TPOYKTHI AJIs




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

peleHHs MPAKTUYECKUX 3a1a4
IpeBapUTeIbHOW 00pabOTKU U TEMAaTHYECKOTO
et ppUpoOBaHUsl KOCMUYECKUX CHUMKOB
YacTtuyHoe BiaJieHne METOJaMHI
MpeABapUTEIIbHON 00pabOTKH (TeoMeTprUIecKas
KOppeKIIUs, yIydlIaroye npeoopa3oBaHus,
CO3/1aHHE€ MO3aNYHbIX MOKPBITHH U Jp.) U
TEMaTHUYECKOIro aHaIM3a (aBTOMaTHU3UPOBaHHAs
KJ1accupuKanus n300paxeHuil, aHaIIn3
W3MEHEHUH, BBIYUCIICHUE UHAEKCOB U Ip.) C
MIPUMEHEHHEM TIePEUNCIIEHHBIX TPOTPAMMHBIX
MIPOIYKTOB.

Xopoio
B ocHoBHOM copMupOBaHHbIE, HO
coJiepKalle OTAeNbHbIC TPOOeTbl 3HAHUS
OCHOBHBIX BO3MOXXHOCTEH, MPEUMYIIECTB
orpannueHuil oTkpeIThIX (QGIS, SAGA, ESA
SNAP) u kommepuecknx (ERDAS Imagine,
ENVI, Scanex Image Processor) nporpaMMHbIX
MPOJYKTOB MO 00pabOTKEe KOCMUYECKUX
CHUMKOB
B ocHOBHOM chopMUPOBaHHBIE U YCTIEUTHO
MIPUMEHSIEMbIE YMEHUS UCTIOIb30BaTh
MEPEYUCIICHHbIE MPOTYKTHI IS PeIlIeHUs
MPAKTUYECKHX 3aJ1a4 MpeIBApUTENIbHOM
00pabOTKH ¥ TEMAaTUYECKOTO JeU(PpUPOBAHUS
KOCMHYECKUX CHIMKOB
B nenom ycneniHoe BiajgeHne MeTo1aMu
npeBapUTeIbHON 00pabOTKH (TreoMeTpruIecKast
KOPPEKIHs, yy4llaronye npeoOpa3oBaHus,
CO3JIaHHE MO3aMYHBIX MMOKPHITUH U Jp.) U
TEMaTUYEeCKOro aHajm3a (aBTOMaTH3UPOBaHHAS
KJaccuukanus U300paxeHni, aHau3
M3MEHEHUH, BBIYMCIICHUE UHIEKCOB U TIp.) €
MPUMEHEHUEM NIEPEYUCIICHHBIX TPOrPAMMHBIX
MPOJYKTOB.

OTtim4yHoO
I'my6Gokue u cucTeMaTu3upOBaHHbIC 3HAHUS
OCHOBHBIX BO3MOKHOCTEH, TPEUMYIIECTB U
orpanndeHuit oTKphITHIX (QGIS, SAGA, ESA
SNAP) u kommepuecknx (ERDAS Imagine,
ENVI, Scanex Image Processor) mporpaMmMHbIX
MPOJYKTOB 10 00pabOTKEe KOCMUYECKUX
CHHMKOB




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
YcnenHeple 1 CaMOCTOSITENIBHO TIPUMEHSIEMbIE
HABBIKU MCTOJIb30BaTh MEPEUUCICHHBIC
MPOIYKTHI JJISl PEIICHUS MPAKTUYECKUX 3a/1a4
MpeIBapUTENbHON 00pabOTKH U TEMAaTHYECKOTO
nemudpupoBaHus KOCMHYECKHX CHUMKOB
CBo0OoHOE BNIaIeHHE METOJaMU
MpeABapPUTEIIbHON 00pabOTKH (TeoMEeTprUIeCKas
KOppeKIHUs, yIydlIatonue npeoopa3oBaHus,
CO3J/IaHHE MO3aWYHBIX TTOKPBITHH H Jp.) U
TEMaTUYEeCKOTr0 aHaM3a (aBTOMATH3UPOBaHHAS
KJIacCUpUKaIUs N300paKCHHIA, aHAITN3
W3MEHEHUH, BEIYUCIICHUE UHICKCOB U TIP.) C
MIPUMEHEHUEM TIEPEUUCICHHBIX TPOTPAMMHBIX
MIPOYKTOB.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocrtaBku ;. CYOC 2019

Buja MeponpusiTusi NpoMeKyTOYHOM aTTecTAlMHU : DK3aMeH
Croco0 npoBeneHnst MepoONpPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 0 JUCHUIUIMHE B paMKax

HpOMe)KYTO‘{HOI‘/’I aTTeCTalluu ONpCaCIACTCA Ha OCHOBC 6aJ'IJ'IOB, Ha6paHHBIX 06yqa101u1/1Mc;1 Ha KOHTPOJIbHBIX

MEPOMPUITUSX, TPOBOJIMMBIX B T€UEHUE YUYEOHOTO TIepro/a.
MakcumMajibHO€E KoanuecTBo 0a1oB : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 no 100
«xopomo» - ot 61 1o 80

«YJ0BJIETBOPUTEJbHO» - OT 48 10 60
«HEeYHO0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 48 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

MK.3.1

OcyiecTBisieT cOop
MPOCTPAHCTBCHHBIX JAHHBIX C
MOMOIIBIO CUCTEM CITYTHHKOBOI'O

Brenenue. Cpencta u
METObl JUCTAHIIUOHHOTO
30HAMpoBaHuA. Ouznueckue
OCHOBBI MTOJIyYEHUS 36MHOU

CryneHT oBlaieBaeT HaBbIKaMu cOopa,
00paboTKH, KOHBEPTALIUU
MPOCTPAHCTBEHHBIX JTAHHBIX C
UCIIOJIb30BAHUEM TTOPTATHUBHBIX

IIO3HITHOHMPOBAHHUA IIOBEPXHOCTHU npuemHukos GPS u I'JTOHACC.
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

IK.3.1 I'eomerpuueckas koppekuust | CTyIEHT YCBOWJI 3HAHUsSI Pa3/eioB

OcymecTBisier coop
MIPOCTPAHCTBEHHBIX JAHHBIX C
MOMOIUIbIO CUCTEM CITyTHUKOBOT'O
MO3UIIMOHUPOBAHUS

U OpTOTpaHC(POPMUPOBAHHE
KOCMHYECKUX CHUMKOB
3anuiaemMoe KOHTPOJIbHOE
MeponpusiTHe

Kypca: «MeToabl MeCTOONpeIeTICHUsI.
CymiecTByIonye U MpOeKTUpYEMbIe
GNSS, ux (QyHKIMOHATBHAS CXEMay;
«Crnoco0Obl MO3UITMOHUPOBAHMUSL.
AHaIUTAYECKUE PEIICHUSI TIPU
OTpe/ieiecHuH KOOPAUHAT U
MIPOCTPAHCTBEHHBIX BEKTOPOBY;
«Konuenmuu unrerpanun GNSS ¢
JIPYTHEMH T€0Je3UYEeCKHUMH MPUOOPAMH,
npudopamu /33, HaBUTAIIMOHHBIMHU
npudopammy..




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.3.1

OcymiecTsisiet cOop
MPOCTPAHCTBEHHBIX JTAHHBIX C
TIOMOIIIBIO CHCTEM CITyTHUKOBOTO
MO3UIIMOHUPOBAHUS

MK.7.3

Pa3zpabatreiBaeT TeXHHYECKOE
3aJjaHKe Ha CO3/IaHuE
KOCMHUYCCKHUX ITPOAYKTOB U
OKa3aHue KOCMUYECKUX YCIYT,
OCYIIECTBIISIET TEXHUIECKOE
COIIPOBOKICHHUE MPOLIECCOB
CO3/IaHUSI KOCMUYECKUX
MPOJYKTOB U OKa3aHUE
KOCMHUYECKHUX yCITyT

Tema 6. 3akioueHue.
[ToaroroBka K 3a4eTy.
HNTorosoe KOHTPOJIbHOE
MeponpusiTie

CTyZneHT yCBOWII 3HAHUS U3 TEOPETUUECKIX
pa3zienoB Kypca, 3HaeT (pusndeckue
OCHOBBI pa0OThI CUCTEM TI100AILHOTO
nosumonrposanus (GNSS), ocHOBHbIE
CyliecTBYyIoIIMeE U npoektupyembie GNSS
(GPS, TJIOHACC, Galileo) u ux otnuyus,
THUIIBI CITyTHUKOBBIX MPUEMHUKOB,
koHuenuuu uHTerpanuu GNSS ¢ apyrumu
reoIe3nYeCKUMH MpUOopamMu, OCHOBBI
paboTBI CUCTEM BBICOKOTOYHOTO
nosunmonupoBanus (CBTII) u obnactu ux
MIPUMEHEHUS

Crnenudukanus MeponpMATHI TeKylero KOHTPOJIA

BBenenue. CpeacTBa 1 MeTO/IbI TUCTAHIIMOHHOIO 30HAUPOBaHUA. DU3HYECKHE OCHOBBI
MOJIy4YeHHsl 3eMHOI MOBEPXHOCTH

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTalluu: 2 yaca
VYcnoBus mpoBEAEHUS] MEPOTIPUSITHUS: B YAChI CAMOCTOSITEJILHOM padoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanun: 30

[Tpoxoxnoii 6amt: 15

Iloxka3atenu oueHMBaHUSA Banabt
Ha ocnoBe nannbix 'HCC-cbeMku noctpoeH reoMopooruieckuii npoduib 10JIuHbI 15
p-MynsHKa, olieHeHa IJIaHOBasi U BHICOTHASI TOYHOCTD MOJIyYEHHOTO MPOQuIIs
ITpoeenena 'HCC-cpemka nonunsl p. MyiisiHKa ¢ noMoiubsto nopratuBHbix ' HCC-nnpuemunkos 10
[Tomyuens! MapLIpyTHBIE TOUKH U TpeK B (hopmaTte GPX, 3anucaHHble B IaMsATh HABUTATOPA
(mpuemMHuKa).
[Tonmyuennslie npocTpancTBeHHbIE NaHHbIE (pe3yibTaThl ' HCC-cheMKH) KOHBEpTHPOBAHBI B 5
dopmar mein-gaitia 1 COBMELIEHbl ¢ KOCMUYECKUM CHUMKOM CBEPXBBICOKOI'O pa3peleHus
I'eomeTpuyeckas KoppeKuusi U OPTOTPAHCHOPMHUPOBAHHE KOCMUYECKUX CHUMKOB
[IponoIKUTENHBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VYcnoBust npoBEAEHUSI MEPOTIPUSTHUS: B YAChI CAMOCTOSAITEJILHOM padoThI
MakcumanbHBIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Tpoxoxnoii 6amt: 15
Iloxka3atenu oueHMBaHUSA Banabt
Pecdepar nomxen conepxarb HE MEHEe 2-X pa3/IesioB, @ TAK)KE BBEICHUE, 3aKIIIOYEHUE U CITUCOK 15

muteparypsl. O6mmii 006em pedepara 10-20 crpanun. Odbopmiienue pedepara JOIKHO

COOTBCTCTBOBATH Tpe60BaHI/I${M, IIPUHATBIM Ha Ka(pe,upe.

Hcnonb3yemsbie B pedepaTe MCTOUHUKH JIOJKHBI OBITh JOCTYIHBI IJIs1 APYTUX MOJIb30BATENEH.




KonuyecTBO HCONB3yeMbIX HICTOYHUKOB HE MEHee MATH. 3. J[OKJ1a] Ha CEMUHApE I0KEH
MIPOXOJAUTH MyOJUYHO C UCTIOJIb30BAHUEM MPE3CHTAIINH, TIOJITOTOBJICHHON B TPOrPaMMHOM
obecneuenuu MS PowerPoint wiu ero anasigorax.

10

KonuyecTBo cnaiiioB B mpe3eHTaluu He MeHee mectr. O0sS3aTeNbHbI Claiabpl ¢ HAMMEHOBAHUEM
pedepara, menpio U 3aJa4aMu, TOCTaBICHHBIMU IIPH €T'0 HATUCAHUH U OCHOBHBIMU BBIBOJIAMH.
Bpewms BeicTymuieHus He Oosiee 10 MUHYT.

Tema 6. 3axirouenue. Iloaroroska Kk 3auery.

[TpoaomKUTET HOCTD MTPOBEACHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTalluu: 5 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHUS: B HAChI CAMOCTOSITEIbHON PadoThI
MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amr: 18

Iloka3aTey OLIEHUBAHUSA

Bajaasl

CryneHT 3HaeT GU3NIECKUE U TEXHOJIOTUIECKHE OCHOBBI PAOOTHI CUCTEM TI00ATLHOTO
MO3UIIMOHUPOBAHUS, CYIIECTBYIONIUE M MTPOSKTUPYEMBIE TTI00aIbHBIC CUCTEMbI HABUTAI[H U
MO3UIIIOHUPOBAHUS

18

CryzneHT umeer IpeacTaBieHie 00 aOCOMIOTHRIX U OTHOCUTENBHBIX CIIOCOOax
MO3ULIMOHUPOBAHUS. 3HACT KIACCU(UKALMIO CITyTHUKOBBIX IPUEMHHUKOB U aHAJTUTHYECKHUE
PEIICHHUA ITPU OMMPECACIICHUN KOOPAWHAT U IPOCTPAaHCTBCHHBIX BEKTOPOB.

11

CTyAeHT UMeeT MpeICTaBICHHE O BO3MOKHOCTSX UHTETPAIMH CITyTHUKOBBIX CHCTEM C IPYTUMU
reoJIe3nYeCKUMH prubopamu, yCTpOHCTBAMHU JUCTAHIIMOHHOTO 30H/IMPOBAHUS,
HABUTAIIMOHHBIMU YCTPOMCTBAMH, a TAK)KE O CUCTEMaX BHICOKOTOYHOTO O3UIIMOHUPOBAHHUS Ha
6aze THCC

11

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTalMu : DK3aMeH

Cnoco0 npoBeieHlsi MepONIPUATHS IPOMEKYTOYHOM aTTecTanum : OleHKa M0 AUCHUIIMHE B paMKax
MIPOMEKYTOYHOM aTTECTAIIMU OTIPEJIENIIETCS Ha OCHOBE 0ayIOB, HAOpAaHHBIX 00YUYAIOIIMMCS Ha KOHTPOJIBHBIX

MEPOIPUATHSIX, IPOBOJIUMBIX B TEUEHHE YUEOHOIO IEPUOAA.
MakcuMaJbHOe KoJuuecTBo 0aaaos : 100

KonBepranusi 6a,1710B B 0TMETKH

«OoTamIHo» - oT 81 go 100

«xopomo» - ot 61 1o 80

«YAOBJICTBOPHUTEJBHO» - 0T 50 110 60
«HEY/I0BJIETBOPHUTEIbHO» / «He3auTeHo» MeHee 50 Oanna

Komnerenuus Meponpusitue KonTposmpyemble 3jieMeHTbI
(uHaUKaTOP) TeKylero KOHTpPoJIst pe3y/1bTaTOB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.3.1

OcymectBisieT cOop
MPOCTPAHCTBEHHBIX JTAHHBIX C
MTOMOIIBIO CUCTEM CITy THHKOBOTO
MTO3UITNOHUPOBAHHUS

MK.7.3

Pa3pabatbeiBaeT TeXHHUECKOE
3aJjaHKe Ha CO3/IaHue
KOCMHUYECKHX TIPOAYKTOB U
OKa3aHUE KOCMHYECKUX YCIIYT,
OCYIIECTBISIET TEXHUYECKOE
COIIPOBO’KCHHUE MPOLIECCOB
CO3/1aHUS KOCMUYECKUX
MPOJYKTOB U OKa3aHUE
KOCMHYECKUX YCIYT

Pa3nen 4. OcHOBHBIE METOIEI
U TIpUEMBI 00pabOTKH
KOCMHMYECKHUX CHUMKOB
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTie

CTyneHT nmoka3bIBaeT BIaJICHUE METOIaMU
¥ MTHCTPYMEHTAMHU TIPEIBAPUTEIHHOM
00pabOTKHM KOCMHYECKHX CHUMKOB
BBICOKOTO Pa3peIICHUS: METOJaMHU
reOMETPUUYECKOIN KOPPEKITUN 1
OpTOTpaHCHOPMUPOBAHUS CHUMKOB,
OIICHKH TOYHOCTU T€OMETPUUYECKOM
KOPPEKIIUH; TTOBBIIIICHUS
MIPOCTPAHCTBEHHOTO pa3peIIeHUs
MYJIbTUCTIEKTPAILHOTO CHUMKA ITyTEM €r0
MMaHXPOMATHUUYECKON HACTPOUKH.

MK.3.1

OcymectBisieT cOop
MPOCTPAHCTBEHHBIX JTAHHBIX C
MTOMOIIBIO CUCTEM CITy THHKOBOTO
MTO3UITNOHUPOBAHHUS

MK.7.3

Pa3zpabatbiBaeT TeXHHUECKOE
3aJjaHNe Ha CO3/IaHuE
KOCMHUYECKHX POAYKTOB U
OKa3aHUE KOCMHYECKUX YCIIYT,
OCYIIECTBISIET TEXHUIECKOE
COIIPOBO’KCHHUE MPOLIECCOB
CO3JIaHMsI KOCMHYECKUX
MPOJYKTOB U OKa3aHUE
KOCMHYECKHUX YCIYyT

Pa3nen 8. Bereranumnonnrie
HHCKCHI.
KaprorpadupoBanue
OTKPBITHIX MOYB IO JaHHBIM
1133

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTie

CTyIeHT TIOKa3bIBaCT BIaJICHUE METOJaMH
¥ HHCTPYMEHTaMH HEYIIPaBIIsIEMON
KJIaccu (KA KOCMUYECKAX CHUMKOB H
TEMaTUYeCKON MHTEPIIPETALIUH €€
pE3yJIbTATOB; a TAKXKE BJIAJICET METOIaMHU
nocToOpabOTKU PE3yIbTATOB
knaccudukanuu (rnepexnaccuduranms,
JIOKaJIbHAS MEPEKOANPOBKA, CTIaKUBAHHE,
pacTpoOBO-BEKTOPHBIC TIPEOOPA3OBAHHS).

MK.3.1

OcymectBisieT cOop
MIPOCTPAHCTBEHHBIX JAHHBIX C
MTOMOIIBIO CUCTEM CITy THHKOBOTO
MTO3UITHOHUPOBAHHUS

IK.7.3

Pa3zpabatbiBaeT TeXHHUECKOE
3aJ]aHKe Ha CO3/1aHue
KOCMHUYECKHX TIPOAYKTOB U
OKa3aHUE KOCMHYECKUX YCIIYT,
OCYIIECTBISIET TEXHUIECKOE
COIIPOBOKICHHUE MPOLIECCOB
CO3JIaHMsI KOCMHYECKUX
MPOJIYKTOB U OKa3aHUE
KOCMHYECKHUX YCIYyT

Paznen 9. Koppekuus,
COBMEIIIEHUE U
OpTOTPaHC(HOPMHUPOBAHUE
naHubIx J133

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

CTyleHT OKa3bIBaeT BIIAJICHUE METOIAMH
Y UHCTPYMEHTAMMU YIIPaBISAEMOMN
KJIaccu(UKAIUN KOCMUYECKAX CHUMKOB,
CO3JIaHMsI U PEJAKTUPOBAHUS 00yUaAIOIINX
BBIOOPOK TS KITacCCU(DUKAIINK; a TAKKe
crioco0amu MocToOpabOTKH Pe3yIbTaTOB
kinaccudukanuu (rnepexaaccuduranus,
JIOKaJIbHAs TIEPEKOIMPOBKA, CTIIaKUBaHUE,
PacTpOBO-BEKTOPHBIE MPEOOpa3oBaHU).




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.3.1

OcymiecTsisiet cOop
MPOCTPAHCTBEHHBIX JTAHHBIX C
TIOMOIIIBIO CHCTEM CITyTHUKOBOTO
MO3UIIMOHUPOBAHUS

MK.7.3

Pa3zpabatreiBaeT TeXHHYECKOE
3aJjaHKe Ha CO3/IaHuE
KOCMHUYCCKHUX ITPOAYKTOB U
OKa3aHue KOCMUYECKUX YCIYT,
OCYIIECTBIISIET TEXHUIECKOE
COIIPOBOKICHHUE MPOLIECCOB
CO3/IaHUSI KOCMUYECKUX
MPOJYKTOB U OKa3aHUE
KOCMHUYECKHUX yCITyT

[ToaroroBka K 3K3aMeHy
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

CTyneHT yCBOWII 3HAHUS U3 Pa3/IesioB
Kypca: «Pu3nueckre OCHOBBI MTOJTy4YEHUs
M300paKeHHU 3eMHON MOBEPXHOCTHY;
«BubpI M TEXHOJIOTUU MOTYUYEHUS
a’POKOCMHUECKOMN ChbeMKI»; « OCHOBHBIE
METO/Ibl ¥ IPHUEMBI 00Pa0OTKH
KOCMHUYECKHX CHUMKOBY»; « OCHOBBI pabOThI
C LIBETHBIMU M300paKEHUAMNY;
«Texnonoruu npumenenus /(33 B
kaprorpadum»; «OCHOBBI
nemu(pupoBaHrs CHUMKOBY;
«IPUMEHEHHE METOIOB KJIacCU(DUKAIINH
CHUMKOBY

Crnenudukanus MeponpMATHI TeKylero KOHTPOJIA

Paznen 4. OCHOBHBIEe MeTO/bI M NIPHEMbI 00PA0OTKH KOCMHYECKUX CHUMKOB

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20

[Tpoxoanoii 6amt: 10

IToxa3zarTenn oeHUBaAHUA

Bajaabl

IIPEBBIIIACT 5 M.

Y cTaHOBIIEHBI OMTOPHBIE TOYKH U BBIMIOJIHEHO OPTOTPAHC(HOPMHUPOBAHUE MYIbTHCIIEKTPAIHLHOOT U 10
nanxpoMaruueckoro cHUMKOB SPOT-5. CpennekBaapatuueckas omnoka TpaHchopMariy He

M)

Cozpnan TpexkaHaibHblii RGB-kommno3ut Ha ocHoBe cHUMKAa SPOT-5 B eCTECTBEHHBIX LIBETAX, 6
Y TIPOBEJ/ICHA MAHXPOMAaTHYECKasi HaCTpoiKa (IpOCTPaHCTBEHHOE Pa3pelleHHe MPUBEICHO K 2,5

COBMCIICHUA

BrimonHena HacTpolika THCTOrpaMMbl OJTYYEHHOTO H300paKEHHS U IPOBEIEHO €ro 4
COBMEIIEHUE C BEKTOPHBIMM CIIOSIMU 3JIaHUH U JOPOKHOMW CETH. BBINTOIHEHA OLlEHKa TOYHOCTH

Pa3zpnen 8. Bereraunonnbie nuaexcbl. KaprorpagupoBanue oTKpbITBHIX 04YB 10 AaHHBIM /(33

ITpoaomKUTENTEHOCTD TPOBECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 20

[Tpoxoanoii 6amm: 10

IToxa3zaTen oneHUBAHUSA

Banabl

CpencrBamu I1O Scanex Image Processor BhINOJIHEHA KJIaCTEpU3alMsl CHUMKA METOJIOM 10

IZODATA u nocnenyromas nepexiaccuukanus pe3yiabTaToB. KJIACTepU3alMM HailieHO

COOTBCTCTBUC BBIACJICHHBIX KJIACTCPOB U TCMATHYCCKUX KJIACCOB 00BEKTOB MECTHOCTH.




Cos,uaHa TCMATUYCCKAaA KapTa TUIIOB PACTHUTCIBHOI'O ITOKpPOBA. HpOBeI[eHO €€ COIMOCTAaBJICHUC B
HE3aBUCUMBIMHU JaHHBIMHU

Brimonnena nocrobpaboTka pe3yabTaToB Kiaccu(puKauuu (CriakxvuBaHUe, BEKTOPU3ALHUS,

JIOKaJIbHAs MEePEeKOJUPOBKA — IMPU HEOOXOIUMOCTH)

Pasnen 9. Koppekuusi, coBMelieHue 1 OpToTpancopmupoBanme 1anubix /133

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
[Tpoxoanoii 6amm: 10

IToxa3zaTenn oneHMBaHUA

Baaasl

Co31aHbI CHIEKTpaIbHBIC CUTHATYPHI M TPOBEACHA KITaCCU(PUKAIHS CHUMKA TI0 METOY
MaKCHMaJIbHOTO MpaBAononoous. BeimonHeHna moctobpaboTka pe3yabTaToB KIacCH(PUKAIIUH.
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Co3gana KOMIOHOBKA TEMAaTHYECKOM KapThl TUIOB PACTUTEIBLHOIO MOKPOBA HA H3y4aeMoOu
TeppuTopuu. Jlerenna pe3yabTaToB KiIacCH(PUKAIUU TpopaboTaHa B JOCTATOYHON CTEIIEHU U
COOTBETCTBYET UMEIOIINMCS Ha U3y4aeMOM y4acTKe TEMATUYECKUM KJIacCaM.

Co3znana oOyyaroriasi BHIOOpKa, MPOBEJIEH aHAJIU3 BO3MOXHOTO MEPEKPHITUS KiIaccoB. B
o0yuaroleit BBIOOpKE KOPPEKTHO MPE/ICTaBIIEHbI OCHOBHBIE TEMATUYECKUE KIIACCHI.

IMoaroroBka K 3K3amMeHy

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHbIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amt: 20

Iloka3aTey OLEHUBAHUA

Baaasl

CTy,Z[eHT 3HACT OCHOBHLIC TCPMHHBI U OIMMPCACIICHUS B obnactu AUCTAHIUOHHOI'O 30HAUPOBAHUSA
3CMJ'II/I, (1)I/I3I/I‘ICCKI/IG OCHOBBI AUCTAHIOWUOHHOT'O 30HAUPOBAHUS, OCHOBHBIC XapaKTCPHUCTHUKU
COBPEMEHHOM CbEMOYHOM anmnaparypsl

10

CTyneHT 3HaeT TEOPETUYECKUE OCHOBBI METOJIOB MpEABAPUTEIbHON 00pabOTKN CHUMKOB,
BKJII0Yasl PaJUOMETPUUECKYI0 KOPPEKLIUIO, YIy4IIaoye Mpeodpa3oBaHus, pa3inyHble BU/IbI
¢unbTpoB. Bnaneer MerogaMu reoMeTpUYECKOl KOPPEKIUU U OPTOTPAHC(HOPMUPOBAHUS
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CTyneHT Bl1aieeT OCHOBHBIMU METOJAaMH BU3yaJIbHO-UHTEPAKTUBHOTO U aBTOMATU3UPOBAHHOTO
nemndpupoBanus (BKIOYas METO/bl HEYTIPABIsIeMON U YIIPaBIIgseMoil Kilaccu(uKaluy, aHaiuu3a
M3MEHEHUH M0 Pa3HOBPEMEHHBIM CHUMKAaM )
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CTyaeHT 3HaeT OCHOBHBIC TPUHITUIIBI TI0I00pa CHUMKOB JJISI PEIICHUS TPAKTUYECKUX 3a/1ad.
Nmeet npeacraBneHue 00 OCHOBHBIX KaTalIOrax KOCMHUYECKHX CHUMKOB. OpHUEHTUPYETCS B
BO3MOKHOCTSIX TIPUMEHEHHSI CHUMKOB B 3a/1a4ax web-kaprorpadun
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