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1. HammeHOBaHMe JUCHUIIINHBI
MaremMaTHuecKue MEeTo bl 00padOTKU M aHAJIN3a POCTPAHCTBEHHBIX JAHHBIX

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlMciuIuiiHa BXOJIUT B BAPHATUBHYIO YacTh biioka « b.1 » oOpa3oBarenbHO# TporpaMMBbl 110 HAIIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 05.03.03 Kaprorpadus u reouHpopmaTuka

HarpaBJIeHHOCTh | eonH(popMaTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AuCHUIUIMHBI MaTeMaTu4eckue MeTobl 00padoTKH U aHAIM3a
NMPOCTPAHCTBEHHBIX JAHHBIX Y 00y4YalOMErocs JOKHBI ObITh C(HOPMHUPOBAHBI CIICTYIOIINE KOMIICTCHITHH:

05.03.03 Kaprorpadus u reonnpopmaTrka (HarmpaBiIeHHOCTS : | eonHpopmaTuka)
ITK.9 BnaseTh COBpeMEHHBIMU T€OMH(POPMAIIMOHHBIME U BEO-TEXHOJIOTHSIMUA CO3JIaHHsI KapT, TPOTPaMMHBIM
obecrieueHreM B 001acT kaptorpaduu, reonHHOpMaTHKNA U 00paOOTKH KOCMUYECKUX CHUMKOB



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.03 Kaprorpadus u reonrHpopmaTiKa (HalIpaBICHHOCTb:

(ak.4ac.)

I'eonndopmaTrka)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHH
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocrosiTesibHas padoTa 66

@®opMBbI TEKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

3auer (11 Tpumectp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

MaremaTudeckue MeTOAbl 00PA0OTKHM M aHAJIN3a NPOCTPAHCTBEHHBIX JAHHBIX

JlucuumuinHa BXOAUT B 06a30By10 yacTh biioka 1 oOpazoBaTenbHO MporpaMMBbl 10 HAIPABICHUSM HOJATOTOBKU:
Hanpasnenue 21.03.03. ['eone3us u AUCTaHIMOHHOE 30HAMPOBAHUE
[Tpoduns JIucTaHIMOHHOE 30HIUPOBAHUE 3EMITH
JucuumnnuHa u3ydaetcs B iepuof 11 tpumectpa. Juciuniauaon npenycMoTpeHbl 14 4acoB JEKITMOHHBIX, 28
4acoB JJaOOPAaTOPHBIX 3aHATHI U 66 cCaMOCTOSTENFHON pabOThI CTYACHTOB. Bcero Ha MUCIUITIIMHY OTBOIUTCS
108 gacoB (3 3a4eTHBIX €AWHUIIBI) COTIACHO YIEOHOMY IIJIaHy OCHOBHOW 00pa30BaTebHON MPOTPaMMBI.

Beenenne. O01mmue nonoxKeHus
MaremaTHueckue MeTo bl 00pabOTKU MPOCTPAHCTBEHHBIX JaHHBIX - 00JACTH IPUMEHEHHUS, OCHOBHBIE
HanpasieHus. O030p coaepxKaHus Kypca, JEKIIMOHHBIX 3aHATHH U IPaKTH4YeCcKUX paboT. CBs3b C paHee
M3yYeHHBIMU JUcUUTUTMHAME. [IoHsATHE 0 MaTeMaTHYeCKOM, KapTorpadguyeckoM, reonH(popMaiMOHHOM
MozenupoBaHuu. Bosmoxknoctu ['MIC-TexHoMOTNi Kak CpecTBA MOJEINPOBAHHUS.

AHaJIU3 NPOCTPAHCTBEHHOI0 PACIOJIOKEHUSI 00bEKTOB
Mertoapl aHaIM3a MPOCTPAHCTBEHHOTO pacIpeeieHus] O0BEKTOB. PacueT miI0THOCTH M B3BEUICHHOM TUIOTHOCTH
TOYEYHBIX, TUHEHHBIX, TIIOMATHBIX 00BeKTOB. OTIMYKE TUIOTHOCTH Sep OT MJIOTHOCTH Touek. Pacuet
MPOLIEHTA TIOIIAIN TOKPHITUS 00bEKTaMH. XapaKTEPUCTUKHU LIEHTPA MPOCTPAHCTBEHHOTO pacCIpeieTICHH
00BEKTOB M pazdpoca BOKPYT HETO (apuMETHICCKHA, METUAHHBIN IICHTPHI, SJUTUTIC CTAHIAPTHOTO
paccrosiaus). [IpocTpaHCTBEHHBIE KJIacTephl M BEIOPOCHI, pacueT nHaekca MopaHa u aHaIu3
MIPOCTPAHCTBEHHOTO pacIipe/ie]ieHHs] 00bEKTOB Ha €ro OCHOBE

AHAaJN3 NPOCTPAHCTBEHHBIX 3aBUCUMOCTEM
[ToHsATHE O MPOCTPAHCTBEHHBIX 3aBUCUMOCTSX. PacueT k03 UIIMEHTOB KOPPEISLIUN MEXKIY PaCTPOBBIMU
Habopamu aHHBIX. CriocoObl pacueTa koppensuuu. [locTpoeHne TMHEHHON perpeccun Mexay
IMPOCTPAHCTBCHHBIMHA IICPEMCHHBIMU. HpI/IMeHeHI/Ie aHajIn3a NpoCTpaHCTBCHHBIX 3aBHCHUMOCTEH Ha PCAIbHBIX
JAHHBIX JJIs1 OUEHKH (aKTOPOB, ONPEIEIAIONINX pacipeeIeHUE JIECHBIX MT0KapOB M0 TEPPUTOPUH

NuTepnonsuus. JlerTepMHHUPOBAHHBIC H T€OCTATHCTHYECKHE METOAbI HHTEPIIOJISILIUH
3azayu IpOCTPaHCTBEHHOM MHTepnoysAnuu. [IpenBapuTenbHbli aHaIu3 JaHHbIX IS IPOBEACHHUS
MHTEPIOJISIIAN: aHAIIN3 THIIA PAcIIpeIeIEHUs, BBISIBICHUE JIOKATBHBIX U TTI00AIbHBIX BRIOPOCOB, aHAIIN3
KJIACTEPU3ALNH, AHAJIN3 aBTOKOPPEIALNN B ITAaHHBIX. /[eTepMUHUPOBaHHBIE U T€OCTATUCTUYECKUE, )KECTKUE U
HEXECTKUE METO/Ibl MHTEepHOSIUU. OCOOEHHOCTH I€TePMUHUPOBAHHBIX METO10B MHTEPIOIALUN. OCHOBBI
reoctatucTuku. [Tonsatue o Bapuorpaduu (cTpyKTypHOM aHanu3a). Metoab! kpurunra. OneHkKa TOUHOCTH
unTepnonsauuu. [lepexkpectnas u o0pruHas nposepka. Kpurepuu rounoctu. Peanuzanus MeTo10B
uHTepnosuu B Mmoayie Geostatistical Analyst.

MeToabl HHTEPNOJSIIMU ¢ Y4€TOM 3aBHCMMOCTH OT BHeIIIHeli mepeMeHHOM
YcnoBws, pU KOTOPBIX TPEOYETCs yYUTHIBATh BIMSHUE BHEITHEH MTEPEMEHHON Ha HHTEPIIOIHPYEMBbIe
3HaueHus. Vcmonp3oBaHue 3aBUCUMOCTEH OT BHEUTHUX MEPEMEHHBIX NMPU MHTEPHOISAIUU KITUMATHYECKUX
JaHHBbIX. I/IHTCpHOHHHI/IH C MOMOMIBIO METOZAA NPUBCACHHBIX BCJIMYHWH U C TIOMOIIBIO MHOKECTBEHHOU
JIMHEHHON perpeccuu. PC&J’II/IS&HI/ISI MCTOJOB MHTCPIOJALWH HAa TPUMEPE 3aaa4 KIUMMaTUICCKOT'O
KaprorpadupoBaHus

I'eomopdomerpusi. OcHoBHbIe MOPGOMeTPUYECKHE TApaMeTPbl, paccuuThiBaembie mo LIMP
[udposoii ananus penbeda, odmactu ero npuMmeHenus. [lonstre o reomophomMeTpun, ETU U 334a4H.
OcHoBHbIE MOPHOMETPUIECKHE TIEPEMEHHBIE (IPOU3BOIHBIC IEPBOTO M BTOPOTO MOPsiaKa). JlomonHuTEe I HBIC
Mop(domeTpruyecKkue nepeMeHHble, BO3MOKHOCTH UX IPUMEHEHUS JJI aHaIu3a CBOWCTB penbeda u
MecTomnoiokeHus1 00bekToB. [IporpaMmmuoe obecnieuenue i pacmupenHoro ananmmsa [IMP - TUC SAGA.



Pacuer mopdomerprueckux nepemennsix B [ MC SAGA

OuneHkKa TOYHOCTH KJIACCH(PUKANMU M HIEHTU(PUKAIMUA 00bEKTOB 10 CHUMKaM. MeTpUKH OLleHKH
TOYHOCTH
3a/1aya OIeHKH TOYHOCTHU KJIACCU(UKAIINH, €€ 3HAUUMOCTh B CBSI3U C Pa3BUTHEM METOJIOB MAIIMHHOTO
oOydeHusi. OCHOBHBIC METPUKH OLICHKH TOYHOCTH KJIAaCCU(DHMKAIIMHU: TUIOIIAIb COBITAIAIOIINX OOBEKTOB,
TOYHOCTb MPOU3BOIUTENS, TOUHOCTH TOJIb30BaTeNs M F-mepa. OlieHKa 3aBUCMMOCTH TOYHOCTH PacIiO3HaBaHUS
oT iomaau oobekra. OeHKa 3HAYUMMOCTH 3aBUCUMOCTEMN.

IToaroToBKa K HNTOrOBOMY KOHTPOJIbHOMY MEpPONPHUSITHIO
[TonroToBka K NTOrOBOMY KOHTPOJIIO B (hOpMe TecTa 10 OCHOBHBIM TEOPETHUECKUM pasJiesiaM Kypca



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. baBpun, 1. V. Maremarnueckas o0paboTka HHGOPMAIIMH : YICOHHUK TSI CTYJEHTOB BCeX Mpoduieit
Harnpasienus «llegarorudeckoe oopazosanue» / M. W. baBpun. — Mocksa : [Ipomereit, 2016. — 262 c. —
ISBN 978-5-9908018-9-9. — TekcT : aneKkTpoHHBIH // DnekTpoHHO-0nbanoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/58146.html

2. benukos, A. b. Maremaruyeckast 00paO0TKa pe3ybTaTOB reoIe3NUeCKUX U3MEpeHuil : yuebHoe nocodue /
A. b. benkos, B. B. CumoHsiH. — MockBa : MOCKOBCKUI IOCYJapCTBEHHBIN CTPOUTENbHBIN YHUBEPCUTET,
OBbC ACB, 2015. — 432 ¢. — ISBN 978-5-7264-0992-4. — TeKcT : 3JeKTpOHHBIN // DNEKTPOHHO-
oubmuoteunas cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/30431

JlonmosiHUTEIBHAS

1. IiBetkoB Bukrop SkoBieBuu I'eonHpopmanroHHbie cucTeMsl U TexHojaoruu/Bukrop Sxosnesuy LIBeTkoB.-
M.:®unHaHCcH 1 cTatucTrKa, 1998, ISBN 55-279-01812- 0.-288.

2. baBpun U. U. Beiciias MaTemMaTuka:ydeOHUK U1l CTYICHTOB MEIarOrMYeCKUX By30B, 00YYarOIUXCs 1O
HanpasiieHuIo "EcrecTBeHHO-HayuHOE 0O0pazoBaHue” u cnenuanbHocTsIM "®usuka", "Xumus", "buonorus",
"T'eorpadus"/U. U. baBpun.-Mocksa: Akanemust,2008, ISBN 978-5-7695-5392-9.-6115.-bubmnuorp.: c. 608

3. KykoB Bnagumup Tuxonosuu,CepOentok ,TukyHoB B. C. MaTremaTnuko-kapTorpadguieckoe MOJAETMPOBAHNE
B reorpaduu/Ilox pea. K.A.Canumena.-M.:Mbicnb, 1980.-224.



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

gis.psu.ru Caiit kadenps! kaprorpaduu u reounpopmatuku, [ UC-uentpa, Llenrpa kocmuueckoro
MoHutopunra llepml Y.
arcgis.com Cait komnannu ESRI
gisa.ru O6mecrsennas opranuzanus [ UC-npodeccnonanor «I'MMC-Acconmanmsi»
window.edu.ru [Topran «kExuHoe 0KHO HOCTyNa K 00pa30BaTeIbHBIM PECypcamM»
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 Mpoecca Mo AMCHUIINHE

OO6pazoBaTenbHbIH MpoIiece Mo TucuIuinHe MaTeMaTu4ecKkue MeToAbl 00padOTKH M aHAIHN3a
NMPOCTPAHCTBEHHBIX JTAHHBIX MPE/IIOIAracT UCIIOIb30BaHUE CIICIYIOMIETO MPOrPAMMHOT0 00CCIICUCHUS 1
WH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

[Ipe3eHTaOHHBIE MaTepUANBI (CITalIBI IO TEMaM JIEKIIMOHHBIX M MTPAKTUICCKUX 3aHITHN )
Jloctym B peskume on-line B DnekTpoHHY0 6nbanoteunyto cucremy (3bC)
JlocTym B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEeIbHON Cpely YHUBEPCUTETA.

I1O: LibreOffice; komruiekT mporpamm ArcGIS 10; QGIS; EasyTrace 8.65; Notepad ++; Google Chrome;
Mozilla Firefox; 7zip; Adobe Acrobat Reader DC; Google Earth; FileZilla Client 3.7.3; Blender 2.73.
1O na HOyTOYK: OC «Anbt O6pazoBanue» (doroBop Ne JIC 003-2020).

Apxussl kadenpsl kaprorpaduu u reounpopmatuku u I'MC-nienrpa [ITHNY:

* ApxuB 1udpoBbIxX Tonorpaduyeckux kapt macurada 1:1000000, 1:500000, 1:200000, 1:100000 3a 2002-
2017 roppr;

* ApxuB nu(poBhIX U neyaTHbIX kocMuyeckux cHUMKOB (LandSat, SPOT, IRS, Sentinel-2) 3a 2007-2017 rozsi;
* ApxuB nupoBBIX MojeNel penbeda u HUPPOBLIX MOJIEIeH MECTHOCTH;

* ApXUB MEPUOMYECKON, yIeOHON U TEXHUUECKOU JTUTEPATYPhI Kadeaphl, B T.4. AJIEKTPOHHBIC U3/IaHNUS,

* ApxuB IU(PPOBBIX TEMATUYECKUX IEKTPOHHBIX CII0EB 0a3 MPOCTPAHCTBEHHBIX JaHHbIX;

* ApXMB NeYaTHON TEXHUYECKON JTUTEPATYPhI IO COMPOBOXKIECHUIO JIUIIEH3UOHHBIX POTPAMMHBIX MPOIYKTOB.
ApxuB OTKpBHITHIX reofanHbix noprana GIS-LAB.INFO.

IIpu ocBOCHMM MaTepHalla U BIIOJHEHU 3aJaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHOW paOOTHI M MPOBEJCHNUH 3aHATHI B PEXKMME OHJIAMH MOTYT
UCTIOJIb30BAThCS:

cucrteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTEPHAJIOB U MPE3ECHTAIINH, ayIMO0- ¥ BUJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPsEMbIC 3a/1aHus,
3aJJaHus I COBMECTHOM paboTHI.

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

11. Onucanue MaTepUaJIbHO-TEXHUYECKO 0a3bl, HEO0OX0AUMOM /IJIS OCYIIeCTBJICHUS
00pa3oBaTeJLHOI0 MpoLecca Mo JUCUUILIHHE

J171s IeKIMOHHBIX 3aHATUN TpeOyeTcs: MPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK, MenoBas (1) UM MapKepHas
J0CKa.

Jy1st mTabopaTOpHBIX 3aHATHIA: KOMIIBIOTEPHBIN KJ1acc, OCHAIEHHBIN nmepcoHanbHbiMi DBM. CoctaB
o0opynoBaHus onpezaeneH B [lacopre KOMIBIOTEPHOTO Kilacca.



J17ig TpyNHOBBIX U UHAMBHUIYAIBHBIX KOHCYIBTAINI TpeOyeTCs: MPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK,
MemoBas (M) WM MapKepHas JJOCKa.

Jl1is mpoBeIeHUs TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTecTalluy TpeOyeTcs: MPOeKTOop, IKpaH,
KOMIThIOTEP/HOYTOYK, MeIoBas (M) WM MapKepHas J0CKa.

JIJIsE caMOCTOSITEIIEHOM paOOThI: ayAUTOPHS, OCHAIICHHAS KOMITBIOTEPHOW TEXHUKOHW C BO3MOXKHOCTHIO
MOJIKITIOUEHUS K ceTH «HTepHeT», 00ecneueHHas JOCTYIIOM B JICKTPOHHYIO HH(OPMAITMOHHO-
oOpazoBarenbHyto cpeny yauBepcutera. [lomemenns Hayunoit oubnuorexu [I'HUY.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
MartemaTuyeckue MeTobl 00PA0OTKH M AaHAJIN3A MPOCTPAHCTBEHHBIX JaAHHBIX

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
IIK.9 3HaTh: OCHOBBI F€OMH(POPMATUKU HeynosiierBopureJ

BJIa/IETh COBPEMEHHBIMU
reouH(opMalOHHBIMU
1 BEO-TEXHOJIOTHUSIMHU
CO3JIaHHS KapT,
POTPaMMHBIM
obecnieueHreM B 001acTu
KapTorpaduu,
reOMH(pOPMATHKHU U
00paboOTKN KOCMHYECKHUX
CHUMKOB

u BeO-KkapTorpaduu,
UCTIOJIb3YEMbIE TIPOTPaMMHBIE H
TEXHUYECKHE CPEICTBA
QpoBoro kaprorpadupoBanus,
JMCTAaHIIMOHHOTO 30HIUPOBAHHUS
3emiu ¥ r100aIbHOM
CIIyTHUKOBOI HaBUTalIWH.
YMeTb: uCnoab30BaTh
COBpPEMEHHBIE IPOTPaMMHBIE U
TEXHUYECKUE CPEJCTBA JIJIs
00pabOTKH JaHHBIX
JTUCTAHIIMOHHOTO 30HANPOBAHUS
U CO3/1aBaTh HA UX OCHOBE
KapTorpaduueckre MaTepuaibl.
Bnaners: coBpeMeHHBIMU
reonH(OpMalOHHBIMU U BEO-
TEXHOJIOTUSIMH CO3/IaHUs KapT,
POTPaMMHBIM 00ECTICYCHHEM B
oOmactu kapTorpadum,
reonH(opMaTUKu U 00pabOTKH
KOCMHYECKHX CHUMKOB.

He 3HaeT ocHOBBI reonH(OpMAaTUKU U BEO-
KapTorpaduu, UCIOIb3yeMbIe TPOrPaMMHBIE U
TEXHUUYECKHE CPEJICTBA IIU(PPOBOTO
KapTorpadupoBaHus, TUCTAHIIMOHHOTO
30HIUPOBAHUS 3eMIIM U TJI00ATBHON
CIIyTHUKOBOH HaBHUTaIlHH.
He ymeer ucmnonbp30BaTh COBpEeMEHHBIC
MPOrPaMMHBIC U TEXHHUYECKUE CPEICTBA JITIs
00pabOTKH JTaHHBIX JUCTAHIIMOHHOTO
30HAMPOBAHUS U CO3[]aBAaTh HA UX OCHOBE
KapTorpaduueckue MaTepUabl.
He Bnaneet coBpeMeHHBIMU
reonH(OpMallMOHHBIMU U BEO-TEXHOIOTUSIMH
CO3/IaHUA KapT, MPOTPAMMHBIM O0ECTICUeHUEM B
obnacTtu kaprorpaduu, TeOUHPOPMATUKH H
00pabOTKH KOCMUYECKUX CHUMKOB.

Y10BJ1€TBOPUTEJbH
YacTUyHO 3HAaET OCHOBBI T€OUH(OPMATUKH U
BeO-KkapTorpaduu, UCIIOIb3yeMbIE
MPOrpaMMHBIE U TEXHUYECKUE CPECTBA
nudposoro kaprorpadupoBaHus,
JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMJIIU U
TJI00QIbHON CITyTHUKOBOW HABUTAITUU.
YacTUIHO yMEEeT UCIOIb30BaTh COBPEMEHHBIC
MPOrPaMMHBIC U TEXHHUYECKUE CPEICTBA JITIS
00pabOTKH JTaHHBIX JUCTAHIIMOHHOTO
30HMPOBAHUS M CO3/]aBaTh HA UX OCHOBE
KapTorpaduueckue MaTepUabl.
YacTuyHO BIa/IeeT COBPEMEHHBIMU
reonH(OpPMallMOHHBIMU U BEO-TEXHOIOTUSIMHU
CO3/IaHUA KapT, MPOTPAMMHBIM O0ECTICUeHUEM B
obnacTtu kaprorpaduu, TeOUHPOPMATUKH H
00pabOTKH KOCMUYECKUX CHUMKOB.

Xopomuo

XopoI110 3HaeT OCHOBBI T€OMH(OPMATUKH U
BeO-KapTorpaduu, UCIOIb3yeMbIE




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
IIPOTPaMMHBIE U TEXHHUYECKHE CPECTBA
U(ppoBOro KaprorpapupoBanus,
JMCTAaHIIMOHHOT'O 30HMPOBAHUS 3eMIIU U
r7100aJIbHOM CITyTHUKOBOM HAaBUTAllMU.
XopolIo yMeeT UCHOIb30BaTh COBPEMEHHBIE
IPOrpaMMHBIE U TEXHUUYECKUE CPECTBA IS
00pabOTKH TaHHBIX TUCTAHIIHOHHOTO
30HIUPOBAHMS U CO3/1aBaTh HA UX OCHOBE
KapTorpaduueckue MaTepuasbl.
XOopomo BJIaIeeT COBPEMEHHBIMHU
reoMH()OPMAIMOHHBIMU M BEO-TEXHOJIOTUIMHU
CO3JIaHMsI KapT, MPOTPAMMHBIM 00ECTIeYeHHEM B
obnact kapTorpaduu, reONHPOPMATUKU U
00pabOTKH KOCMHYECKUX CHUMKOB.

OT1iau4HO
Ha BBICOKOM ypOBHE 3HAaeT OCHOBBI
reonH(pOpMaTUKU 1 BeO-KapTorpadu,
UCTIOJIb3yEMbIe IIPOrPAMMHBIE 1 TEXHUYECKHE
cpeacTBa (poBOro kaprorpadupoBaHus,
JMCTAaHIIMOHHOT'O 30HMPOBAHUSA 3eMIIU U
r7100aJIbHOM CIIyTHUKOBOM HaBUTAllMU.
Ha BBICOKOM ypOBHE yMEeT HCII0JIb30BaTh
COBpPEMEHHBIE IPOTrPAMMHBIE U TEXHUYECKHE
cpencTBa st 00pabOTKU JaHHBIX
JMCTAaHIIMOHHOTO 30HIUPOBAHUS U CO3/1aBaTh
Ha UX OCHOBE KapTorpaduyeckre MaTepHaIbl.
Ha BBICOKOM ypOBHE BIIaIceT COBPEMEHHBIMU
reoMH(OPMAIMOHHBIMU 1 BEO-TEXHOJIOTUIMHU
CO3JIaHMsI KapT, IPOTPAMMHBIM 00€CTIeYeHHEM B
obnactu kapTorpaduu, reONHPOPMATUKU U
00pabOTKN KOCMHYECKUX CHIUMKOB.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTusi NPOMeKYTOYHON aTTeCTANMHU : 3a4eT
Cnoco6 npoBeeHNst MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanmum : OlLiEHKA MO JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlH ONPEENIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOTPHUITUSIX, POBOJIMMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MaxkcuMajbHOe KoJIn4decTBo 0amios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTimyHo» - ot 81 1o 100
«xopowmo» - ot 61 1o 80

«YyJ0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaa

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

MK.9

BJIAJIETh COBPEMEHHBIMHU
reorH(pOPMAaIIOHHBIMU 1 BEO-
TEXHOJIOTUSIMH CO3IaHUS KapT,
NPOrpaMMHBIM 00€CIICUCHHEM B
obsiacTu KapTorpadum,
reonH(OpMaTUKH U 00pabOTKH
KOCMHYECKUX CHUMKOB

AHanu3 NpoCTPaHCTBEHHBIX
3aBHCUMOCTEH

3ammiaeMoe KOHTPOJIbHOE
MeponpusiTiue

CTyneHT 0CBOMIJI METO/Ibl U HHCTPYMEHTBI
aHaJIM3a MPOCTPAHCTBEHHOTO
PaCIOJIOKEHUST 0OBEKTOB U
IPOCTPAaHCTBEHHBIX 3aBUCUMOCTEH.
Brnaneer unctpymeHTamMu aHanuza
IUIOTHOCTH OOBEKTOB, pacyera
XapaKTCPUCTHUK UX MMPOCTPAHCTBEHHOI'O
pacrojoXKeHus, a TakKe ClocoOeH
BBISIBIISITH HAJIMYKE 3aBUCHUMOCTEH MCKOY
JBYMSI UM HECKOJIbKUMU
MPOCTPAHCTBCHHBIMH ICPEMCHHBIMU,
MIPEJICTABICHHBIMHU B BUJIE PACTPOBBIX
HaOOpOB JJTaHHBIX.

IIK.9

BJIa/IETh COBPEMEHHBIMU
reonH(POPMAIIMOHHBIMU U BEO-
TEXHOJIOTHSIMH CO3JIaHUS KapT,
POTPaMMHBIM 00eCTICYeHHEM B
obnactu kaprorpadum,
reonH(POPMATUKH B 00pabOTKH
KOCMHUYECKHX CHUMKOB

HNutepnonsius.
JleTepMUHUPOBAHHBIE U
reoCTaTUCTHYECKHE METObI
WHTEPHOJIALNH
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

CTyIeHT BiIajieeT JeTepPMUHUPOBAHHBIMH U
T€eOCTaTUCTUYCCKUMU MECTOJaMU
UHTEPTOJISIIAN; TOHUMAET UX OCHOBHBIC
OTJINYUTENIbHBIE OCOOCHHOCTHU U CITOCOOEH
NPUMEHSTH Ha TIPAKTUKE; OCBOMII
BO3MOXXHOCTH MOyJist Geostatistical
Analyst




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IIK.9

BJIa/IETh COBPEMEHHBIMH
reonH(GOPMAIIMOHHBIMU U BEO-
TEXHOJIOTHSIMH CO3JIaHUS KapT,
MPOrpaMMHBIM 0OecTieYeHHEM B
obnactu kaprorpadum,
reonH(POPMATUKH B 00pabOTKH
KOCMHUYECKHX CHUMKOB

[ToaroroBka Kk UTOrOBOMY
KOHTPOJILHOMY
MEpONPHUSITHIO
HTorosoe KOHTPOJIbHOE
MeponpusTHe

CTyleHT IeMOHCTPUPYET MOATOTOBKY 10
OCHOBHBIM TEOPETUYECCKUM pa3Jieinam
Kypca: aHaJIU3 MPOCTPAHCTBEHHOTO
pa3MenieHust 00bEKTOB, aHAITN3
MIPOCTPAHCTBEHHBIX 3aBUCHMOCTEH,
JIETCPMUHUPOBAHHBIC U
re0CTaTUCTHYECKHIE METOJIOB
WHTEPIIOJISIINYA, UHTEPIIOJISIIHS C YIETOM
BHEIIHEH MTepEeMEHHON, OCHOBBI
reoMopdomMeTpuu, OlleHKa TOYHOCTH
UIeHTU(UKAITUH 0OBEKTOB 110
CITyTHUKOBBIM JIaHHBIM.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

AHaJIM3 NPOCTPAHCTBEHHBIX 3aBHCUMOCTEM

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSAITEJILHOM padoThI
MakcumanbHbIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanun: 30

[Tpoxoxnoii 6amt: 15

Iloka3aTey OLEeHUBAHUA

Bajaasl

Ha npumepe Habopa TaHHBIX O JIECHBIX MOXapax paCCYUTAHBI MOKA3aTeNu IICHTpa 8
MIPOCTPAHCTBEHHOTO pacIpeiesieHHus U pa3dpoca BOKPYT HETO, TAKKE BBISIBJICHBI KJIIACTEPHI U
BBIOPOCHI C TOMOIIBIO JTOKALHOTO HHIeKca MopaHa

PaccumnTanbl moka3aTels INIOTHOCTH MPOCTPAHCTBCHHOI'O PACIIPCACICHHA JICCHBIX ITOXKapOB 8
(HHOTHOCTB TOYCK U IINIOTHOCTH ;mep); a TaKXKXC JOJIA HpOfII(CHHOfI MU

OT BHEIIHUX [TPOCTPAHCTBEHHBIX MEPEMEHHBIX (IIOPOIHOTO COCTaBa JIECOB, KIMMAaTHYECKUX
XapaKTEPUCTHK U TIp), MPEACTABICHHBIX B BUJE PACTPOBBIX HAOOPOB JaHHBIX

TUTOIITATH.

Ha ocHOBe BBISIBJICHHBIX 3aBUCHMOCTEY BO3HUKHOBEHUS TI0KAPOB OT BHEIIHUX (PAKTOPOB 7
HOJTy4eHa OI[eHKa 0KapOOIIaCHOCTH TEPPUTOPHH

BbrlsiBnIeHBI 3aBUCUMOCTH IPOCTPAHCTBEHHOI'O pacnpeziesieHus: 00bEKTOB (Ha IpUMEpPE MOKapOB) 7

I/IHTepHOJIHl.[I/Iﬂ. I[ETele/IHI/IpOBaHHLIe N TeoCTATUCTUICCKUEC METOABI HHTCPIMOJISIIINH

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus IpOBENCHNS] MEPOIIPUATHUS: B 4aChl CAMOCTOATEIbLHON PadoThI
MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE TPOMEKYTOUHON aTTecTauuu: 30

IIpoxoaHoii 6ann: 15

IToxa3zaTean oneHMBaHUA

Baaasl

Ha npumepe naHHBIX 0 TpoMepax TiTyOuH BOJHOTO OOBEKTa MPOBEIeHA UHTEPIIOISALIUS 15




Pa3IMYHBIMH IETEPMUHUPOBAHHBIMU METOJJaMH, BBITIOTHEHO WX B3aUMHOE CpPAaBHEHHUE U BHIOpaH
ONTHUMAIbHBIA METO

Ha npumMepe naHHBIX 0 TpoMepax riyOuH BOAHOTO 0OBEKTa MPOBeIeHa HHTEPIOISAIMS METOJaMH
IIPOCTOTO U OPJAUHAPHOTO KPUTHHIA, OIIPEIEIECHBI ONITUMAJIBHBIE ITApaMETPhl MOJEIIN
BapHUOTPaMMBI, BBITIOJIHEHO CpaBHEHHE MOTYYCHHBIX PE3yJIbTATOB U MOIYUYESHBI BHIBOIBI 00
ONTUMAJIBHBIX ITApaMeTpax MOJIEIH

15

IloaroroBka k HTOIoOBOMY KOHTPOJILHOMY MEPONIPUATHIO

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amn: 20

IToxa3zaTesm oneHUBAHUS

Banabl

CTyneHT XOpoIllo OPUEHTHPYETCS B METOIaX aHaIN3a MPOCTPAHCTBEHHOTO pa3MelIeHHs
00BEKTOB - pacyeTax IIOTHOCTH MPOCTPAHCTBEHHOTO paclpeieeHus], ONpeaeIeHUN
XapaKTEepPUCTUK IIEHTpa paciipeieleHus U pa3dpoca BOKPYT HET0, BbIACIEHUH KIacTEPOB
BBICOKHMX U HU3KHX 3HaUEHUN

10

CTyaeHT 0cBOMII METO/1bI LM(POBOro aHAJIN3a peabeda U 3HaeT uX 00IaCTU IPUMEHEHUS

10

CTyneHT OpHEHTUPYETCS B METOJaX UHTEPIIONISILIMY, 3HAET OCHOBBI T'€0CTATUCTUKHU, CIIOCOOEH
OLIEHUBATh TOYHOCTh MHTEPIIOJISALUHN U BEIOUPATh ONTUMAIIbHBIA METOJ C Y4ETOM CBOWUCTB
JTAHHBIX

10

CTy,Z[eHT 3HAET CIIOCOOBI BHISBIICHUS 3aBUCHMOCTCH MCXKAY pas3]IMYHbIMHA NPOCTPAaHCTBCHHBIMU
MNEPEMECHHBIMU

10




