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ABSTRACT

Master’s degree in 21.04.02 «Land management and Cadastersy

Program «Geoinformatics and Cadaster techniques»

Course title: «GIS Analysis»

Basic part of Block 1 «Land management and Cadasters » (b1.5.06), 6 cred-
its

Instructor: Sergey Mikhaylovich Krasnopeyev

At the beginning of the course a student should be able to have:

- competencies, formed as a result of learning previous disciplines — «Infor-
matics in Geodesy», «Higher Geodesy, cartography and basics of coordinate-time
systemsy», «Geographic Information Systems and Technologiesy;

- the ability to abstract thinking, analysis, synthesis;

- readiness for self-development, self-realization, use of creative potential;

- the ability to search, storage, processing and analysis of information from
various sources and databases, to represent it in the required format using the in-
formation, computer and network technology;

- the ability to participate in the implementation of research results and new

developments.

Learning outcomes:

Formation of competencies that contribute to the self-design and
implementation of GIS application projects and to perform geospatial data analysis
in the field of land management and cadastre.

Course description:

«GIS Analysisy is a theoretical and practical course that solves the following
problems:

- formation of knowledge about the methods of digital representation of
geographic data and their properties, spatial data models;

- study of tools and methods of geospatial analysis;



- acquisition of practical skills in working with methods of spatial analysis in
geographic information systems.

Main course literature:

1. Kapralov E.G., Koshkarev A.V., Tikunov V.S., et al. Geoinformatika.
Uchebnik dlya Vuzov v 2 knigakh: kn. 1 [Geoinformatics. Textbook for
universities and colleges in 2 books: book 1. Moscow. Akademiya. 2008. 375 p.]
(rus)

URL: http://lib.dvfu.ru:8080/lib/item?id=chamo:290800&theme=FEFU
2. Kapralov E.G., Koshkarev A.V., Tikunov V.S., et al. Geoinformatika.

Uchebnik dlya Vuzov v 2 knigakh: kn. 2 [Geoinformatics. Textbook for
universities and colleges in 2 books: book 2. Moscow. Akademiya. 2008. 381 p.]
(rus)

URL.: http://lib.dvfu.ru:8080/lib/item?id=chamo:290800&theme=FEFU

Form of final control: exam.
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AHHOTAIUA

Huciumnaa «I'MC-ananu3» pa3paboTaHa sl CTYJEHTOB HAalpaBIICHUS
noarotoBku 21.04.02 3emiieycTpoilCTBO U KaJacTpbl, Marucrepckas mporpamma
«"eonHpOpMAIIMOHHBIE ¥ KAJaCTPOBBIE TEXHOJOTHUW», U BXOAWT B JUCIUATLIAHBI
6azoBoit yactu 60ka 1 Jlucrumamael (Moxynu) yueoHoro miana (b1.5.06).

OO6mast TpyI0eMKOCTh JAUCHHUIUIMHBI cOocTaBiisgieT 216 dacoB (6 3a4eTHBIX
eIUHUI). Y4eOHBIM TUTAHOM IMPEIyCMOTPEHBI JIEKIIMOHHBIE 3aHATHs (6 4acoB), ja-
ooparopnbie padoTsl (30 yaca) U camocTosTeNbHas padoTa cTyneHTa (176 gacos, B
TOM 4mciie 9 4acoB Ha ’K3aMeH). JuciuruinHa peanusyerca Ha 1 u 2 kypcax. AT-
TecTalus CTyICHTOB — 3a4eT Ha | Kypce, 3K3aMeH Ha 2 Kypce.

Hucunmnaa «I'MC-aHanu3» OCHOBaHA Ha OCBOCHHMM KOMIIETCHIIMI Mpe/liie-
CTBYIOIIMX AUCHUIUIMH OakanaBpuata «l'eorpaduueckue MHPOPMALMOHHBIE CH-
ctemMbl», «['eonH(OpMaIMOHHBIE TEXHOJOTHUU» W JTUCHUILIUHBI MarucTpaTypbl
«MHpopMalMOHHBIE TEXHOJIOTUH B cdepe KajacTpa v 3emiieycTporucTBay. Jucuu-
mmrHa «I'MC-aHanu3» JOTMYECKHM W COAEPKATEIBbHO CBSI3aHA C JUCIUILIAHOMN

«ABTOMATH3UPOBAHHBIC CUCTEMBI IPOSKTHUPOBAHUS U Ka1aCTPay.

Conep:xaHue TUCHUIUIMHBI BKJIIOYAET BOIIPOCHI, CBSA3aHHbIE C HU(POBBIM MO-
nenupoBaHueM penbeda, TexHonorun 'MC aHanm3a npoCTpaHCTBEHHBIX JAHHBIX.
Bce 310 mo3BossieT o0ecrneunBaTh CTYJIEHTOB HEOOXOJIMMBIMU TEOPETUUECKUMU
3HAHUSMU M TPAKTUYECKUMHU HaBBIKAMU IO MCIIOJIB30BAaHHUIO T'€OMH(OpMaLMOH-
HBIX TEXHOJIOTUI B 00JIACTH 3€MJICYCTPOMCTBA U KaJacTpa.

Heasro aucuuniaunbl «I'MC-ananu3y» sABiseTcss TpUOOpPETEHUE CTYIEHTaMU
HEOOXOJMMBIX TEOPETUYECKUX 3HAHMM, a Takke (OPMHUPOBAHUE KOMIIETEHLUH,
CHOCOOCTBYIOUINX MPOBEACHUIO CaMOCTOSATEIBHOIO aHalli3a T'€ONpPOCTPAHCTBEH-
HOM MH(pOpPMALIMK NP PEIICHUH 3a/1a4 B 00JIaCTH 3eMJICYCTPONUCTBA U KaJacTpa.

3agaum IMCUMILVINHBI:

e (dopmupoBaHHE 3HAHHK O crmocoOax IUGPOBOTO MPEACTABICHUS TPO-
CTPAHCTBEHHBIX JAHHBIX M MX CBOWCTB, MOJENSX MPOCTPAHCTBEHHbIX
JAHHBIX; KATETOPUSAX MPOCTPAHCTBEHHBIX MPOOJIEM U OCHOBHBIX METO/AX
pemenus ux ¢ nomousro ['NC;

e M3Yy4YCHHUC CPCACTB U MECTOAO0B IIPOCTPAHCTBCHHOT'O aHAJIN3a,



e NpUOOpETEHHE MPAKTUYECKUX HABBIKOB pabOTHI C METOAAMM INPOCTPaH-
CTBEHHOI'O aHaJIN3a B FT€OMH(POPMAIIMOHHBIX CUCTEMAX.

Jis yenemHoro u3ydeHuss auctuiuinebl «I' MIC-anamu3» y oOydaronuxcs
JOJKHBI OBITh CPOPMHUPOBAHBI CIIEAYIOIIME MTPEABAPUTEIbHBIE KOMIIETEHIINN:

- CIIOCOOHOCTB OCYIIECTBIISATh MOMCK, XpaHEHUE, 00pabOTKy M aHAIU3 UH-
dbopMaruu U3 pa3zIMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, MPEACTABIAThH €€ B Tpedye-
MOM (opmaTe ¢ UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTUH,

- CIOCOOHOCTH MCIOJIB30BaTh 3HAHHE COBPEMEHHBIX TEXHOJOTUH cOopa, Cu-
cTeMaTu3aluu, oopaboTku U ydyeTa MHPopManuu o0 OOBEKTaX HEIBUKHMOCTH,
COBPEMEHHBIX reorpauueckux u 3emenbHo-uHpopmanuonnbix cucreMax (I'MC u
3UC).

[Tnanupyemsble pe3yabTaThl O0OyUEHUs M0 JAHHOW JUCHUIUIMHE (3HAHUS, yme-
HUSl, BJIJICHUS), COOTHECEHHBIE C IJIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUsSI o0Opa-

30BaTEJIbHOM MPOrPaMMBbl, XapaKTEPU3YIOT 3Tanbl (OPMHPOBAHUSA CIEAYIOIINX

KOMIICTCHIIN:
Kon n popmyimposka
HKO?;HI; TeyHu Ifl/l Aransl GOPMUPOBAHMSI KOMIIETEHIUH
OK-1 OCHOBHBIE MPHUHIUIIGI ¥ METOIbI AHAM3a MPOCTPaH-
CIIOCOOHOCTH TBOpYE- 3iaet CTBEHHBIX JIAHHBIX;
CKH a/IalITUPOBATh JI0- IporpaMMHOe  O0ecrieyeHne reOuH(POPMAIMOHHBIX
CTHKEHUS 3apyO0eKHON TEXHOJIOTUH;
HayKH, TEXHUKH 1 00- v HCIIOJIB30BaTh F€ONH()OPMAMOHHBIE TEXHOJIOTHH TIPU
pa3oBaHUs K OTEYe- MeeT
1 pelIeHnH 3a/1a4 aHaJIn3a TPOCTPAHCTBEHHBIX JAHHBIX
CTBEHHOM MPAKTHUKE,
BBICOKASI CTCIICHD ITPO- Brageer | HABbIKaMH 00paboTKH, CHHTE3a W aHAIIM3a MPOCTPAH-
g)eCCHOHaHBHOH MO- CTBEHHBIX JAHHBIX;
WIBHOCTH

MK-10 TEXHOJIOTUHM CHCTEeMaTH3aluu U 00paboTku uHpopMma-
criocoGHoCTh monyyars | SHACT IIUM COBPEMEHHBIMH TEOMH(OPMALMOHHBIMA CHUCTEMA-
1 00pabaThIBaTh UH- MH,
dopmanuio u3 pazu- Vaeer CHCTEMATH3UPOBATh MPOCTPAHCTBEHHBIE JAHHBIE JUIS
HBIX KCTOYHUKOB, UC- UX 00pabOTKM U aHAJIN3a;
HOJIBb3Yysl COBPECMCHHBIC HABBIKAMU KPUTUYECKOTO OCMBICIICHUS MONyIEHHON
MH(OPMAIOHHBIC B HOBOW HMH(pOpMalMi Ha OCHOBE aHajau3a IU(PPOBBIX
TEXHOJIOTUU B KPUTH- JaneeT Momeneil 11

POCTPAaHCTBEHHBIX JIaHHBIX CPEICTBAMH
HIECKN €€ OCMBICITNBATD reonH()OPMAIMOHHBIX TEXHOJIOTHIA;

Jlst hopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCITUTIIMHBI
«I'MC-ananu3» NpPUMEHSIOTCS CIEIYIONIUE METOJIbl aKTUBHOTI'O/MHTEPAKTUBHOTO

oOydeHus: 1abopaTopHbIe PadOTHI, JIEKIHI-TUCKYCCHS, JICKIIUI-Oecena.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHYECKOM YACTH KYPCA
(6 YAC)

MOJYJIb 1. IIpocTtpaHcTBeHHbIE JaHHBbIE. MeTOoAbI MPOCTPAHCTBEHHOT0
aHayu3a. (3 gac.)

Tema 1. IMonsiTue reorpapuieckoi CHCTEMBbI KOOPAMHAT.
Kaprorpadguueckue npoeknun. UCTOYHUKH W MOAEJM NPOCTPAHCTBEHHBIX
AaHHbIX. (1 yac.)

[ToBepxHOCTH B3JUIMIICOMA, reouza, KBasureonaa. [loHsATHe reoae3myeckon
natel (Datum). [IpeoOpa3zoBanust MeXy reoe3nuecKuMu AaTamMu. [ eoae3ndeckas
(reorpacuueckas) cucreMa koopauHaT. [IpocTpaHcTBeHHass MNPSMOYroibHas
(kapTe3uaHckas) cuctema koopauHaT. Cuctembl BbICOT. [IpoeKkTUBHBIE CHCTEMBbI
KOOPAMHAT: BUJbI BCIIOMOTATEIbHBIX MTPOCKIINM; OPUEHTUPOBKA BCIIOMOTAaTEIbHOM
MOBEPXHOCTH OTHOCHUTEILHO TMOJISIPHOM OCH WJIM DKBAaTOpa AIUIUIICOMAA; CIOC00
MOJIYYEHHS; XapaKTEP UCKAKEHUM.

bymaxHble HOCUTENM — TEXHOJIOTHUS KOOPAWMHATHOW MNPUBS3KU. BekTopHas
rpaguka — KoHBepranus (opmMaToB, KOOpPAMHATHAs TpuBsA3ka. JlaHHbIE B
TabauyHOU (popme. [[aHHBIE MPSIMBIX UHCTPYMEHTAIBHBIX U3MEPEHUN — CUCTEMBI
rJI00JIbHOTO  TIO3UIMOHUPOBaHUs. JlaHHBIE NUCTAHIIMOHHOTO 30HIUPOBAHUS
3emumn. ['oToBBIe LU(POBBIE MPOCTPAHCTBEHHBIE JaHHBIE — OOIIEAOCTYITHBIC
MPOCTPAHCTBEHHBIC JJAHHBIC.

Mopenu npoCTpaHCTBEHHBIX IAHHBIX.

Tema 2. IIpocTpancTBeHHbIe B3aUMOCBsI3U. Co3/1aHMe U PeTAKTHPOBAHUE
MPOCTPAHCTBEHHBIX AaHHBIX (1 vac.)

KoHTpons B3amMOCBsI3el OOBEKTOB C HCIOJIB30BAHHEM MEXaHHU3MOB
«TOTOJIOTUSI KapThl» W «TOMOJorus ©0a3pl TreofaHHbIX». PemakTupoBaHue
MPOCTPAHCTBEHHBIX OOBEKTOB C WCIIOJB30BAHMEM MEXaHW3Ma KOHTPOJIS
tonojiorun  KapThl. Co3MaHWE HOBBIX MPOCTPAHCTBEHHBIX OOBEKTOB C
WCIIOJIb30BaHUEM TOIOJIOTUU KapThl.

PenaktupoBanue  MPOCTPAHCTBEHHBIX OOBEKTOB C  HWCIOJIb30BAaHUEM

MCXaHHU3Ma KOHTPOJIA TOIIOJOTIHNH 0a3ml IreoJaHHbIX. [lonsTus «KJIaCTCpHLIﬁ



JIOTIYCK»; «IPUOPUTET KJIAaCCOB OOBEKTOBY; «TOMOJOrMYecKoe mpaBuiio». Ilownck
OIMOOK TOTIOJIOTUH, CO3/IaHUE OTYETA O COCTOSIHUU JAHHBIX (HAJIWYUU ONMIMOOK),
aBTOMATHUYECKOE HCIPABIICHUE OIHOOK.

Tema 3. CtaHaapTHble MHCTPYMEHTbI M METOAbI MPOCTPAHCTBEHHOIO
anagm3a (1 gac.)

Bri6opka 00beKTOB 110 aTpUOYTUBHOMY WJIM ITPOCTPAHCTBEHHOMY KPUTEPHIO.
bybepuzamus o0bexToB. Omepanii  TOMOJOTHYECKOTO TEPEKPBITUS  CIOEB
(oBepieiiHbIe omepanuu). ArperupoBaHUE JaHHbIX. 3oHHpoBaHue. CereBoi
aHams3.

MOAYJIb 2. PaciupeHHblii HA00p UHCTPYMEHTOB MPOCTPAHCTBEHHOIO
anaiu3a (3 yac.)

Tema 1. Moaean ganubIxX «/{uHaMuueckasi cermeHTanus» (1 yac.)

[IpunoxkeHusi,  UCHOJB3YIOIIME  MOJEIb  JaHHBIX  «J/lMHaAMuueckas
cermeHTauus» ([C). OcHoBHble mnoHsATHUA Mojaenu aAaHHbIX JIC: Cucrema
MapuIpyTOB, CETMEHT, MAPLIPYT, COObITUE. TUIBI COOBITUI: TOUCUYHBIE, TUHEHHEIE,
HenpepwiBHBIE. [IpeacTaBnenne monenu nanubix JIC B mudpoBoit hopme.

Tema 2. Anaau3 mnoBepxHocTeii W mojeil. CoBMeCTHBIE PacTpPoBO-
BeKTOpPHBIIT anaau3 (1 yac.)

Wcrounuku  pgaHHbIX ans  mudpoBod  momenu  penbeda  (LIMP):
Tonorpauyeckue KapThl U TUIAHBL; CTEpEOnapbl padapHbIX U ONTHYECKUX CUCTEM;
o0J1aKa TOYEK JIa3epHBIX CKaHEPOB.

Tunel LIMP: pactpoBble Mogenu (MaTpulibl BbICOT); BeKTOpHbIe Moaenu (TIN
— Triangulated Irregular Network; Terrain Dataset); maHHble JIMIapHOU CHEMKH
(LAS - Logging ASCII Standard).

MaremMatnyeckue aiaropuTMmbl, HCHOJIb3yeMble [ IoctpoeHus [[MP.
Hcnons3oBaHue IMP: pacuér MOP(POMETPUUECKHIX XapaKTEPUCTHUK;
['uaponoruueckoe  monenupoBanue;  OproTpaHCcHOpMUPOBAHHE  a’po- U
KOCMUYECKUX CHUMKOB; OILIEHKa 30H BHJIMUMOCTH C 3aJlaHHOM TOYKHM (TOYEK)

o03opa.



3nauenne “Her naHHBIX” M Kak OHO BAMSET Ha aHanu3. KapTel paccTosHU.
Pacctostnne ¢ B3BEIEHHOW CTOMMOCTBIO. llocTpoeHme Kpardaiero IyTH.
Cratuctuka 1o syeiikaMm. 3oHanpHas crtaTuctuka. Ilepeknaccudukarms.
Kanpkynarop pacTtpos.

Tema 3. JlaHHble JAUCTAHUMOHHOTO 30HAUpoBaHUsA 3emuu. MeToabl
MOBbINICHUS Ka4ecTBa reoMeTpU4eCKUX " PagHOMEeTPHUYECKHUX
xapakTepucTuk. MOHUTOPUHT u3MeHeHu . (1 yac.)

[IpocTpancTBEeHHBIE MpPeoOpa3oBaHUs: JIOKAIbHbIE (CBEPTKA), TIIOOANbHBIE,
MHoroMmacmtaoHele. IlpocTtpancTBenHas  ¢unbpTpanus. TuIbBl  JTOKaJIbHBIX
(GUIBTPOB: JMHEWHbIE, CTATUCTUYECKUE, TpaaueHTHble. DWIBTp yCHICHHS
BBICOKHX 4acTOT. Craaxkuparomuil GpuibTp. OUiabTp BbIAEICHUS TPAHMUILL.

CnekTpaibHbIe npeoOpa3oBaHuUs. Moaudukanms KOHTPAaCTHOCTH
M300pakeHMsl: TUCTOrpaMMa, nepeaatodnast pyHkuus. I[IpocTpaHcTBO NMPU3HAKOB.
MHorocnekTpaabHble OTHOIIECHHUS, BET€TallMOHHBIE HHJIEKCHBI.

[lern wmonuTOpuHra. TpeOoBaHMs K  MpeaBapUTENbHOW  00pabOTKe
n300pakeHuid. TeXHOJOTUYECKHe TMPUHIMUIBI HACHTUPUKAIUA W3MEHEHUH:
BU3yalIbHbI  aHaiu3; (OPMHPOBAHHE  KOMIIOBUTHOTO  M300paXeHHsS] U3
MYyJIBTUBPEMEHHBIX ~ M300pa)KEHUW; Pa3HOCTh (BBIYMTAHUE) H300paKEHUMN;
OTHOILIEHUSI U300paXKEHUI; MOCTKIACCU(PUKAIIMIOHHOE CPAaBHEHUE; CTATUCTUYECKUI

aHaJIn3.

1. CTPYKTYPA U COAEP)KXAHHUE IMPAKTUYECKOHN YACTH
KYPCA (30 uac.)
CTpyKTypa M coOAep)KaHHE MPAKTUYECKOM YacTH Kypca BKIIOYaeT B ceOs

TEMaTUKY U COjepKaHue J1abopaTOpHBIX PadoT.

JlaGopaTopubie padoTsi (30 yac.)
JlaGopaTopHnas padora 1. CorsiacoBanue reogesnueckux aat (1 gac.)
1. CornacoBath OTOOpa)keHHE MAaTEPUAIOB, HCHOJIB3YIOMINX Pa3INIHbIC

CUCTEMBI KOOpAMHAT M Teoae3nyeckue nathbl (Jatymbr). OLEHUTH MOTPEUIHOCTH



COBMEILIEHUSI TMpocTpaHCTBEHHBbIX JaHHBIX ([1[]), BBI3BaHHBIE OTCYTCTBHEM
COTJIACOBAHUS CUCTEM KOOpJUHAT.

HcxoniHble naHHbIE:

— @DparMeHT MHOr030HaJIbHOIO KOCMUYECKOT0 cHUMKa paguomerpa ASTER
(mpoctpancTBeHHOE paszpenierue 15 m). ['eorpaduueckas CK, Jatym WGS1984

— ®parment Tonorpaduueckoit kaptel MacmTada 1: 100 000. CK T"aycca-
Kprorepa (momepeunas Mepkartopa), 3oHa 23 (nieHTpaibHbii Mepuauan 135E),
Hatym Ilynkoso 1942 r.

2. OueHUTh MOTPEIIHOCTH COBMELIEHUS MPOCTpPaHCTBEHHbIX AaHHBIX (I1[),
BBI3BaHHBIC

— OTCYTCTBHEM COTJIACOBAHUS CHCTEM KOOPIUHAT;

— MOTPEIIHOCTBI0  NPOCTPAHCTBEHHO  NpPUBS3KM  (Hampumep, Ui
KOCMHYECKHX CHHMKOB, TPaHC(OPMUPOBAHHBIX B KAPTOTPAPUUECKYIO MPOEKIUIO
10 JaHHBIM OOpPTOBOW AaBTOMATHYECKOW CHCTEMBbl HABWUTAIlMH) M HE YYETOM

BIIUSIHUA pesibeda MECTHOCTH.

N3mepuTh CTENEeHb paccorjiacoBaHUs TOCYAapCTBEHHOW Tomorpaduueckoi
kapThl Macmrada 1 : 25 000 (cuctema koopauHat — [IyiakoBo 1995) u
A) canmka ¢ KA «Kanonyc-B Nely (CK UTM, npocTpaHcTBEHHOE pa3pelieHue
2,1 M, mpuBs3Ka MO0 OPOUTATHLHBIM MMapaMeTpaM) 0e3 COTITACOBAHUS CHCTEM KO-
Op/IMHAT;
b) Toro >xe CHUMKa IOCJI€ COTJIACOBAHUS CUCTEM KOOPIMHAT;

B) Toro sxe cHMMKa 1ocJie OPTOKOPPEKIIUU U COTIIACOBAHUS CUCTEM KOOPAUHAT.

JlabopatopHnasi padora 2. KoopanHaTHasi npuBsi3Ka pacTpOBbIX HA0OPOB
nanHbIxX (1 yac.)
VYcnoBusi KOppeKTHON reorpaduyueckol MPUBS3KH PAacTPOBBIX HAOOPOB JaH-

HBIX.

1. BBIOJIHUTh KOOPAMHATHYIO MpUBSI3KY B [ocygapcTBEHHYIO CHUCTEMY

koopauHat 1942 r., 3ona 23, ¢parMeHTa OTCKAaHUPOBAHHOW TOMOTpapUUecKoi



KapThl ABYMsI CIIOCOOAMU:

— Jns  dopmupoBaHUs pemepHBIX TOYEK HCIOJIb30BaTh KOOPAMHATHO
IPUBSI3aHHBIM BEKTOPHBIN CII0H OOBEKTOB TPAHCIIOPTHON HHPPACTPYKTYPHI.

— B kaudecTBe penepHBIX TOYEK B3ATHI IEPECEUEHUS KUIOMETPOBBIX JIMHUI
Tornorpaduyeckoil KapTel, Omipkaiiimme K yriaam pactpa. Mx KoopAMHATHI B
cucreme koopauHat ["aycca-Kprorepa, 3oHa 23, nmpusenensl B aitine GCP's.txt

2. BBIOMHUTE TPUBSI3KY pPacTpOBOM KOMMM HOMEHKJIATYpHOTO JIMCTa
TomorpaUyecKkol ¢ OTCYTCTBYIOIIMMH Ha HEW KOOPAWHATHBIMU JIMHUSMU
(cucreMa KOOpAMHAT U MPOEKUUS M3BECTHBI). JlJIi KOOPAMHATHON NPUBA3KU B
KaueCTBE KOOPJAMHATHON OCHOBBI UCITIOJIb30BATh:

— 3HaHue npaBuia pasrpadkd HOMEHKJIATYPHBIX JIUCTOB TOMOTpadUyecKux
KapT;

— KoopauHaTHO npuBs3aHHBIN CJI0H aBTOMOOUIIBHBIX JOPOT.

3. BoImomHuTh MPHUBSA3KY PacTPOBBIX KOMUH KapT, MHPOpMAIUS O CHUCTEME

KOOpAHWHAT U IIPOCKIKWHU KOTOPBIX HC M3BCCTHA

JlaGopaTopnasi padora 3. OTo0pakeHue TAGJMYHBIX JaHHBIX (2 Yac.).

1. OTo6pa3uTth MoyIoKEHUE OOBEKTOB B MPOCTPAHCTBE, €CIIM MH(POPMAIIHS O
KOOpAMHaTax 00beKTOB pasMerneHa B tadbmunax (*.dbf, *.mdb, *.xIs) nmm daiinax
TEKCTOBOTO popmara (*.Csv).

2. Co3gath cnoit pasrpadku JIMCTOB TOMOrpaguuecKux KapT (MHICKCHOMN
cetku) macmrada 1 11000 000 na teppuroputo ITpumopckoro kpas. O6ecnednuTh
BO3MOXXHOCTh HM3THOAa JIMHUH IIUPOTHI MPH OTOOPaKEHUH €€ B TPOCKTUBHBIX
cucreMax koopauHart, HarpuMmep [lynkoso 1942, 30na 23.

3. Pesynpratel  OeperoBbIXx  HAOMIOAEHUH  MOPCKHX — MJICKOIMTAIOIINX
npejacTaBieHbl B TaOimie. [locTpouTh KapTy BHU3yallbHO OOHApYKEHHBIX
MJICKOTIMTAIOMUMX C auddepeHmanmei mo BHIaM, BO3pacTy U KOJUYECTBY
COTJIACHO JIETeH/IE.

4. [TocTponTh KapTy MaplipyTa ABHKEHHUS cynHa 1o pesynbratam GPS-

TPEKUHIAa C YKa3aHUEM YUACTKOB, CKOPOCTb ABHIKCHHA HAa KOTOPLIX ITPCBLIIIAIA 10



KMm/4ac.

JlabopaTtopHnasi padora 4. Ko/uleKTUBHOE c031aHHE YEPHOBOI'0 BAPUAHTA
KapThI JIECOYCTPOUTEIbHBIX KBAPTAJIOB JIJIsl OCJAeIYIOIIEro peIaKTHPOBAHUSA
C MCI0JIb30BAHUEM TOMOJIOTHH 0a3bl T€0JaHHBIX (2 Jac.).

HcxoHble naHHbIE:

Jlecoycmpoumeiibhvle NIaHuemsl (KOOpOUHAmMHO npuesizarnHvlie) MHo20y006-
HeHnckoz2o nechuyecmsea I JIOX « Opaunoey (Jlecoycmpotiicmeo 1990 2.).

1. Kaxaplil cTyeHT oun(poBbIBAET CETh JIECOYCTPOUTEIBHBIX KBApTaJIOB HA
WHIUBUyaIbHOM JIECOYCTPOUTEIIBHOM IUIaHIETe. Pe3ynbTar mpeacTaBUTh B
dbopMmate shape-daiiia moJIUroHaIBHOTO THIIA.

2. O0BeMHUTH CO3/IaHHbIE (DparMEeHTHI B €IMHBIN HA0Op TAHHBIX «KBAPTaJlb-
Has ceTb MHOTroyJ00HEHCKOro JeCHUuYeCTBay. MIMIopTupoBaTh Cp3aHHbIA HAOOP

JaHHBIX B 6a3y IrcoJaHHbIX.

JlaGopaTopHasi padora 5. PefakTupoBaHue NpoCTPAHCTBEHHbBIX JAHHBIX
C MCIOJIb30BAHNEM TONOJIOrHM KapThl (1 yac.).
1. PenaktupoBanue o01iei rpanuilsl (pedpa).

2. PepakrupoBanue obmieit 1y1s 3-X 1 601ee TOJIMTOHOB BEPIITHHEL.

JlabopaTtopnasi pa6ora 6. PenrakTupoBaHue NPOCTPAHCTBEHHBIX TAHHBIX
€ UCNOJIL30BAHMEM TOMNOJIOTUM 0a3bl reoganubIx (1 yac.).

BBINONIHUTE TOMOJIOTMYECKOE PEAAKTUPOBAHUE CO3IAHHOM KapThl, BOCIIOJIb-
30BaBIIMCH TOMOJOTMYECKUMHU MIPaBUIIAMU

— HE€ JIONYCKaeTCs MEePEeKPHITUE KBAPTAJIOB,;

— HE JIOIYCKAeTCsl HAIIMYUE «JIBIP» MEXKy KBapTAIAMMU.

[TocnenoBaTenbHOCTh AEUCTBUM:

— CO3/IaHHE KJIacca 0OBEKTOB «TOMOJIOTH (IOPOrOBOE 3HAUECHUE, TPUOPHU-
TeT Habopa JaHHbBIX, IPABUJIA);

— IIPOBEPKA TONOJIOTUH;



— oT4éT 00 omunoKax;

— BUByaJIU3alUsl OIHUOOK;

— Tabnauua omMOOK, HaBUT AU MEXTy OIIMOKaMH (ITaHEIb UHCTPYMEHTOB
«Tomnomnorus»);

— aBTOMAaTHYECKOE UCHPABICHUE OMIMOOK C IOPOrOBBIM 3HAYEHUEM
<= 15 MeTpoB;

— WHJIUBUAYaJIbHOE UCHPABIECHUE OMIMOOK C TOPOrOBBIM 3HAUEHUEM
> 15 MeTpoB,

— PCAAKTHPOBAHUC U BaAJIWJAlUA B KOHKPCTHOM S5KCTCHTC.

Jlabopatopuas padora /. Co3nqaHue NMPOCTPAHCTBEHHBIX JAHHBIX C MC-
M0JIb30BaHHEM TONOJOTHH 0a3bl reoJaHHBIX (2 yac.).

Pasnenute [lorpannuneiil paiion IIpumMopckoro xpas Ha 2 4acTH CTPOTO MO
JIMHUM KEJIE3HON JOPOTH.

Hcnonb30BaTh TOMOJOTHIO JJISI YICHEHUS TOJMTOHAIBHBIX 00BEKTOB JIMHEH-
HbIMH oO0BbekTaMu. [IpaBuno: «CornacoBanus oOIMX TPaHUI] PA3IUYHBIX KapTO-

rpauuecKux cio€ny.

JlaGopaTopHnas padora 8. [IpocTpaHcTBeHHbIN aHaam3 (2 yac.).

1. Onpenenuth 1UIOMAAL (B KM.KB.) U JOJIO TEPPUTOPUU, UMEIOIICH CTaTyC
«0c000 0XpaHIeMON MPUPOTHON TEPPUTOPUIY, TSI KaXKIOTO aIMUHUCTPATUBHOTO
oOpazoBanus [IpuMopckoro kpasi.

2. [ToaroToBUTH KapTy 3€Mellb, TOCTYIHBIX JJI XO3SHCTBEHHOTO HMCIIOJIB30-
BaHus. 3 XO3MiICTBEHHOTO MCIOIL30BAHUS UCKITIOYUTH 3€MJIM BOKPYT HACElEH-
HBIX ITyHKTOB B paJinyce:

10 kM, eciin uncieHHOCTh HacesieHus He npesbimaet 10 000 ven.;

1 8kM, eciii YMCIEHHOCTh HaceneHus He nmpesbimaeT 40 000 yen.;

25KM, €CJIM YUCIEHHOCTh HaceneHus He npebimaeT 100 0004ern.;

40xM, ecnii yucaeHHOCTh HaceneHus npesbimaet 500 000 yen.



3. Ompenenuts paiionsl [Ipumopckoro kpas, HanOosiee MPUBIEKATENbHBIE C
TOYKH 3PEHHSI OXOTHI HA BOJOILIABAIOLLYIO IU4b. KpuTepnii MpuBIEKAaTEIbHOCTH -
oAb (B KM.KB.) JIy4IIUX YTOAMM JUIsl OXOThI HA BOJIOIJIABAIOLLYIO IUYb.

4. TIoaroToBUTh KapTy 3€MEIb, JOCTYINHBIX JJI XO3SHCTBEHHOI'O MCIOJbB30-
BaHMs. V3 XO341ICTBEHHOIO MCIOJB30BAHMS UCKIOYUTD 3€MJIM BOKPYT aBTOAOPOT
B paauyce:

10 kM, 111 TOpPOT KpaeBOTO 3HAYECHUS;

25KM, Ju1s 10poT hefepabHOTO 3HAYCHUS;

JlabopaTtopuasi padora 9. CoennHeHHe M CBSI3bIBaHHE MO ATPUOyTaAM.
IIpocTpaHcTBEeHHOE coennHeHue (2 Yac.).

1. Co3nmatp TabiuMITy-TiepeueHb BCTPEUAIOIIMXCS HAa BBIOPAHHOW TEPPUTOPHH
THUIIOB Jieca ¥ 3aHUMAEMOI UMU TUIOIIA/IN.

2. Paccuuratp oOmuii 3amac ApeBeCUHbl B HEKOTOPOM KBapTajie, BHIOpaHHOM
WHTEPAKTUBHO Ha dKpaHe.

3. Paccuurats 3amac npeBeCHHBI IO KaXKJ10M TTOPOie B HEKOTOPOM KBapTase.

4. OnpeaenuTs OJMKaUIINA K CETbCKOMY HACEIEHHOMY MyHKTY MOCEJIOK To-
POJICKOTO THUIIA UITU TOPOJ] ¥ PACCTOSIHUE MEXKY HUMH.

5. Coszmarp otHomieHne «OauH KO MHOTHM» MEXIY KilaccaMH OOBEKTOB
«KBaprana» (knacc-uctouHuk) u «Beimena» (kimacc-aapecar).

6. Co3nath TabnuIly-niepeyeHb BCTPEUAIOIINXCA Ha TEPPUTOPHUH KBapTaiIoB No

3, 5 TUNOB neca U 3aHUMAaeMOM UMU TIJIOIIA/IH.

JlaGopaTopnasi padora 10. IludpoBbie MoaeJIH MECTHOCTH, CIIOCOOBI HX
reHepanuyu U BU3YaAJILHOT0 npeacraBiaeHus (2 yac.).

CnocoOnl 11M(pOBOTO TPEACTABICHUS TMOBEPXHOCTEH. PacTpoBblil crmocod
npejcTaBiacHus — peryisipHas ceth Touek (GRID). BektopHslii criocob mpeacTas-
aenust — HeperyssipHas ceth Touek (TIN, Triangulated Irregular Network). Asro-

PUTMBI UHTEPIIONALNY Ha PETYISAPHYIO CETh TOUYEK: METOJ 0OpaTHO B3BEIICHHBIX



paccTosiHuii; MeToJ Ti00aIbHOrO MOJMHOMA; cruaiH-meTon; Kpurunr. Tups
JTAHHBIX UCTONIB3yeMbIX mpu octpoeHuu T IN. Tum nannbix «Terrainy.

1. IToctpouts nudgpoByro Mozaenb penbeda (LIMP) (ucxomHbie JaHHBIS: U30-
JIMHUM, OTMETKH BBICOT U YPE30B BOJIb) METOAAMHU OOPATHO B3BEIIEHHBIX PACCTO-
sauit u «Topo to Raster» (ITO ArcGIS).

2. CrenepupoBaTh TIN-OBepXHOCTb, HA OCHOBE MaCCHBA TOUCYHBIX JAHHBIX.
YTounuth TIN-TIOBEpXHOCTH 3a CUET TOMOJHUTEIHEHON HHGOPMAIIHH O:

— JIMHUSIX, HE HapyLIAIMX TJAJKOCTh MOJEIUPYEMON ITOBEPXHOCTH
(Soft breakline) — sxene3nas nopora;

— JIMHUAX, BJIOJb KOTOPBIX IMPOUCXOJUT HETJAAKUN MEeperud MOBEPXHOCTH
(Hard breakline);

— 005acTX BHE IMIOJIMTOHA, KOTOpPblE HAJA0 MWCKIIOUUTh W3 aHaIMu3a
(Soft clip polygon).

3. CrereprpoBaTh TEPCICKTUBHOE OTOOPAKCHHE IMOBEPXHOCTH, JOOABHB B

KauecTBe MOI0KKU (HoTOTrpadrio MECTHOCTU U JIOPOKHYIO CETh.

JlabopaTtopuasi padora 11. MopdomeTrpuueckue XapakTepUuCTUKH PeJib-
eda (1 gac.).

Paccunrars:

— TIpodunu BeICOT.

— Kapty 3HaueHul KpyTU3HBI

— Kapry 3kcno3unuii CKIOHOB

— Ilons U30aMHUM BBICOTHI HAJl YPOBHEM MOPS

— Tenesotii peabed

— OOBEMBI U TIOMIAIU YYaCTKOB

JlaGopaTopnasi pabGora 12. Mojeab JaHHBIX JUHAMHUYECKOH cerMeHTAa-
UM JTUHeTHbIe MeTPUKH (2 vac.).
1. Co3nath KJ1acC MapHIPYTHBIX OOBEKTOB; OTKATHOPOBATh CO3JAHHBIN KJIacc

MapuIpyTOB.



2. CoOprtusi.  Tlomck mecromosokenust Ha wmapmpyrte. OToOpaxkeHue

HalJJIEHHOTO MECTOIIOJO0KEHNS Ha MapUIPyTE.

JlabopaTtopHasi padora 13. CoBMeCTHBIIi aHAIU3 PACTPOBBIX H BEKTOP-
HbIX JaHHBIX. [IOMCK ONTHMATBHBIX MECT VIS CTPOUTEIHLCTBA HOBOI IIKOJIBI
(2 uac.).

Knaccugpurayusa sewgecmsennvix pacmposvix nabopog dannuix. Ilepexnaccu-
Qurayus memamudeckux (YeloYUCIEHHbIX) PACMPO8bIX HAOOPO8 OanHbIX. Aneebpa
pacmposwix Habopos OAHHbIX.

OnpenenuTs y4acTKH TEPPUTOPUH, OITUMAIILHBIC JIJIST CTPOUTEITHLCTBA HOBOM
1IKOJIbl. DAKTOPBHI, OMIPEACIIAIONINE BHIOOP ONTUMATIBLHOTO MECTA: THII
3eMJIETIONB30BaHUS; penbed) MECTHOCTH; OJIM30CTh K MECTaM OT/BIXA; YAAIEHHOCTD

oT IIGﬁCTBYI-OIHPIX IIKOJI.

Jlabopatopnasi pabora 14. CoBMecTHBIH aHAJM3 PACTPOBBIX U BEKTOP-
HbIX JaHHBIX. [Ipokaagka oNTUMAIBLHOr0 MAPHIPYTa OT HOBOM IIKOJIbI 10
yKa3aHHOTO nepekpécrka (2 yac.).

[Tpos10’kUTh ONTUMATIBHBIN MAPIIPYT OT BHIOPAHHOTO YYaCTKa CTPOUTETHCTBA
HOBOW IIKOJIBI 10 YKa3aHHOM TOYKU Ha3HaueHUs. PaKTOpPbl, YHUTHIBAEMBIE IIPU
pacuére «CTOMMOCTHON» MOBEPXHOCTH: THIT 3€MJIETIOJIb30BAHMUS; pelbed MECTHO-

CTH, TOYKAa Ha3HA4YCHUI.

JlaGopaTopnasi padora 15. MaHunyJsiuMd cO 3HAYEHUSAMHU THKCEJI0B
pacrpa (1 yac.).

Tlonyuums HagbIKUu UCNONBL308AHUS 2PYNNbL UHCmMPYMeHmos « Ycnosusy (Con-
ditional) npogeccuonanvnozo pacuupenus «Spatial Analyst» 7710 ArcGIS for
Desktop.

1. Nana [IMP o.IlonoB. YuacTku akBatopuu uMeroT oTMeTKy — 0 M. 3ame-
HUTbH 3HAYCHUS MMUKCENIOB, TpUHUMaromux 3HadeHue 0 M Ha 3HaueHune «Her nan-

ueix» (NoData) asyms criocobamu:



— C HCIIOJIb30BaHUEM MHCTpyMeHTa « Y cioBue» (Con);

— C HCIIOJIb30BaHUEM WHCTPYMEHTa « Y cTaHOBHTH HOJBY (Set Null).

2. Nana IIMP o.Pycckuii. YuacTku akBaTOpUH UMEIOT 3HaueHue «Her nan-
HbIx» (NoData). 3aMeHUTh 3Ha4YeHHsI TUKCEIOB, TPUHUMAIOIINX 3HaueHune «Her
nauaeix» (NoData) Ha 3Hadenue 0 V 1Byms ciocodamu:

— C HCHIOJIb30BaHHEM MHCTpyMeHTa « Y cioue» (Con);

— ¢ ucnoib3oBaHueM onepatopa «Pasuo Hymo» (ISNull) rpynmer uacTpy-

MEHTOB «MaremaTndeckue-Jlormueckuey.

Jlabopatopuas padora 16. IlpocTtpancrBennas ¢uabrpanus. [loBbime-
HHe YéTKOCTH n300paxkenus (1 gac.).

Harno opmompancgopmuposannoe uzoopadicenue KA « ALOS PRISM» n-6a
Mypasvésa-Amypckoeo.

[ToBBICUTH YETKOCTH N300paKEHU METOIOM MO (PUKAIINKN N300paKeHUs ¢
YCWJICHHEM BBICOKHX 4acTOT 9-10 BapuaHTaMHU:

— okHO 3x3, ko3 puimeHT ycuneHus Bbicokux yactotr K=1, 2, 3

— OKHO 5x5, ko3 puimeHT ycuneHus Bbicokux yactotr K=1, 2, 3

— OKHO 7x7, ko3 PuumeHT ycunaeHus Bbicokux yactotr K=1, 2, 3

Ykaxute onTUMaNbHbIM, 110 BameMy MHEHHIO, BAPUAHT.

JlabGopaTopnasi pabora 17. O6bennnenue nzodpaxkenuid. [lanmapneHuHr
(1 uac.).
[TonyunTs 4 KOMINO3UTHBIX CHUMKA Landsat 8 BbICOKOTO pa3pelieHus myTéM
00BbEIMHEHUSI MHOTOCTIEKTPAIBHOTO U MAHXPOMATHUYECKOTO N300paXeHH
1. B npocTpaHCTBE NPU3HAKOB METOIAMH:
1.1.HIS — npeobpa3oBaHus BETOBOTO NPOCTPAHCTBA K KOMIIOHEHTaM
«TOH», «HACBIIIEHHE», KKHTEHCUBHOCTHY;
1.2.Gram-Schmidt — oproronamu3sarus BEKTOpOB.
2. B npoctpaHCTBEHHOM 001aCTH METOJaMU:

2.1. BROVEY — Moayasuuy BEICOKHX 4acTOT;



2.2. Esri— Monaynauun BEICOKHX YacToT,

['eHepalvio KOMIIO3UTHOTO M300pakeHus Landsat 8 BeIcokoro paspericHus
BeinmoyHUTh B 1O ArcGIS for Desktop (mporenypa Data Management Tools =
Raster - Raster Processing - Create Pan-sharpened Raster Dataset).

I/ICXOI[HOC KOMITIO3UTHOC I/1306pa}KeHI/I€ B «MCTHUHHBIX» OBCTAX U PC3YJIbTATHI
MaHIIAPIEHUHTA (B TOM %€ KOMOMHAIIMKM KaHAJIOB) OTOOPa3UTh B BUJE KOMIIOHOB-

ku B [10 ArcMap Ha nucte popmara A4 B hopme TaOIUIIBI (CM. HIDKE).

HCXOI[HO@ MYJIbTHCIICKTPAJIbHOC
M306pa>1<eHHe B «MCTHUHHBIX) IIBC-
Tax

HIS Gram-Schmidt

BROVEY Esri

CnenaTh BBIBOJIBI O COXpaHEHUHW/HAPYIIICHUH [IBETOBOTO OajaHca

JlaGopaTopHas padora 18. 3onanbHas craTucTuka (1 gac.).

Hanwvi: kapma mecmoobumanuti epynn munos neca, opmayuti u cyogopma-
yutl u yughposas mooenv peiveha coomeemcmeayoue2o Yuacmrka MecCmHoCmu.

BBISICHUTB, CYIIECTBYET JIM CBS3b MEXKIY MECTOOOUTAHHUEM I'PYIIIbI TUIIOB
neca, popManuii u cydpopmanuii u

— BBICOTOW HaJl ypOBHEM MOD4,

— KPYTH3HOH CKJIOHA,

— DKCIIO3UIINEN CKIIOHA



JlaGopaTopuas padora 19. MonutopuHr n3meHeHnuii. (1 yac.)
Janbl nanxpomaruyeckue nzoopaxenus KA Landsat 8 na Teppuroputo Bra-
JIMBOCTOKCKOT'O TOPOJICKOTO OKpyTa 3a anpenb-maid 2014, 2015, 2016 rr.
1. ChopMupoBaTh KOMIIO3UTHOE H300pa)KEHHWE M3 YKa3aHHBIX MYJIbTHUBpE-
MeHHbIX n300paxkenuit (['omyOoit kanan — 2014 r.; 3enéusiii kanan — 2015 r.;
KpacHsriii kanan — 2016 1.).

2. YKa3aTb y4acTKH, Ha KOTOPBIX U3MEHEeHUs npousonum B 2016 T

JlaGopaTopnasi padora 20. ABTOMaTH3MPOBAHHbIE METO/IbI HHTEPIPeETa-
uuu u3odpaxkenuii. Knaccuguxauus 6e3 od0yuenus (2 yac.)

Co3maTh TEMAaTHYECKYI0 KapTy MPUPOAOMONB30BAHUS W MOYBEHHO-
pPacTUTENBHOIO MOKPOBA C HCHOJIB30BAHUEM aBTOMATU3WPOBAHHOTO METO/A MHTEp-
npeTauuy n300pakeHu — MeTo/1a HEeYIpaBiIieMon KilacCU(UKaIUH.

ITocinenoBaTeILHOCTE BBITIOJIHEHUS

1. Beigenuth 7 KaTeropuii MoJCTUIAIONIEH TOBEPXHOCTH METOJIOM HEyIpaB-
JasieMoil kinaccuUKalMK WHIMBHyalnbHOro (pparmenta u3zooOpaxenus KA «Pe-
cype-IT» (ITO GRASS).

1.1. Chopmuposats ¢aitn ['pynmnsl (kommoszunuu) u [loarpymnmsl aHau-
3upyeMoro uzoodpaxenus (i.group).

1.2. CrenepupoBath (haiii CrieKTpabHBIX XapaKTepUCTUK (00pa3oB) 7 TH-
OB MOJICTUJIAIOIIEH MTOBEPXHOCTH , MPUCYTCTBYIOIIUX HA M300pakKeHUH (BblIE-
JSIEMBIX CHICKTPAIBHBIX KJIaCcCOB), KiacTepHbIM anroputmom (i.cluster).

1.3. KnaccuduuupoBath uzo0paxkeHrue Ha OCHOBE (haiijia CIEKTPaTbHbBIX
oOpa3oB. (kmaccuduKans METOAOM  MAaKCHMAaJIbHOTO  IIPaBIONOA00HS
I.maxlik).

2. [IpeoOpasoBarh pe3ysbTarhl Kiaccupukanuu B BeKTOpHbIM (opmat (11O

ArcGIS for Desktop: Conversion Tools = From Raster = Raster to Polygon).



3. Brmmonnuths TCHCPpAIN3alUIO IMOJIUTOHOB (H36aBI/ITBC$I OT IOJUI'OHOB IIJIO-
maaeio menee 15 ra (ITO ArcGIS for Desktop: Data Management Tools 2 Gen-
eralization =2Eliminate).

4. CormacoBaTh pe3yJIbTaThl aBTOMAaTHYECKOMN KilacCH(UKALUU C pe3yJibTaTa-

MU BU3yaJbHOM Ki1accuuKanuu (yHU(PHUITUPOBATh JETeHAY KapThl).

111, YYEBHO-METOAWYECKOE OBECIIEYHEHUME
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

YueOHo-MeToau4YecKoe OOeCIeueHne CaMOCTOSITEIbHOM paboThl oOydaro-
muxcs mo guciuiuinae «['MC-ananu3» npeacrapineHo B [Ipuioxkenun 1 v BKITO-
JaeT B ceOs:

IUTaH-TPa(UK BBIMOJIHCHHS CAaMOCTOSITSIbHOM paOOTHI 10 JUCIUILINHE, B TOM
YHCIIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KXKIOMY 33JIaHUIO;

XapaKTEPUCTHKA 3aJlaHUHA JJISI CaMOCTOSTEIBLHOW pabOThl OOYJArOIIMXCS H
METOJINICCKUEC PEKOMEH AN 110 UX BBITTOJHEHUIO;

TpeOOBaHMS K IPEACTABICHUIO U O(POPMIICHUIO PE3YyJIbTATOB CAMOCTOSTEIIb-
HO paboTHI;

KPUTEPHUH OLICHKHU BBIMOJHEHUS CAMOCTOSITEIIBHON PaOOThI.

IV. KOHTPO.JIb JOCTHXXEHUS IEJEA KYPCA

n/n KOHTPOHpreMHe pas- OHCHO‘IHLIG CpeAcCTBa - HAUMC-
ACTIbI JUCHMILIAHBI Kozp! u aTans1 popmupoBanus HOBAaHUE
KOMHCTCHHI/Iﬁ TCKYIJ_II/Iﬁ KOH- IMPOMEIKYTOY-
TPOJIb Hasg aTTeCTa-
U

1 |IIpoctpaHCTBEHHBIE OK - 1 | 3HaeT OCHOBHBIC MPHHIHIIBI
nmanueie. [loastue reo- U METOAbI aHajIus3a IIpo-
rpaduUecKoil CHCTEMBI CTPAHCTBEHHBIX AHHBIX;

KoopauHaT. McTouHHKH MporpaMMHOe oOecreueHne

) reouHpOPMALMOHHBIX  TEX-

1 MOJISJIA IPOCTPaH- N N
HOJIOTHI; YO-1 KoHTponbHBIH

CTBEHHBIX JIAaHHBIX VO-1
yMEeT WCIONb30BaTh Te€0- orpoc Bolbock! K 3a4e
nHpopmannoHHble TexHono- | TC JlabopaTopHbie f No 1-9
TMM IIpU PELIEHUU 3ahad paboter Ne 1-4 YA
aHau3a MPOCTPAHCTBEHHBIX
JTAHHBIX
BIIAJICCT HaBBIKAMH 0Opa-
OOTKH, CHHTE3a W aHalm3a
MIPOCTPAHCTBEHHBIX JAHHBIX;

2 Crangaptabie uHCTpY- | [IK-10 | 3Haer texnonoruu cucrema- | YO-1 KourponbHbiit VO-1
MEHTBI X METOJIBI ITPO- TH3alMUM U 00pabOTKM HH- ornpoc Bornpoch! K 3aue-
CTPAHCTBEHHOTO aHa- ¢opmanun  coBpemennbiMu | TC JlabopaTopHble Ty Nel0-17

reonH(POPMAITIOHHBIMA ~ CH- paboter Ne 5-11 B




Jim3a cTeMamu;

yYMEeT CHCTEMaTH3UPOBATh
NPOCTPAHCTBCHHBIE JaHHBIC
U1 X 00pabOTKM M aHAJH-
3a;

BJIaJICET HABBIKAMH KPHTH-
YECKOT0 OCMBICIICHHUS TOJTY-
YeHHOW HOBOH WH(pOpMamn
Ha OCHOBE aHain3a Hudpo-
BBIX MOJeNIeil MpocCTpaH-
CTBEHHBIX JIAaHHBIX Cpel-
CTBaMH T'eOMH(OPMALHOH-
HBIX TEXHOJIOTHH

3 Pacmmpennsii Habop [IK-10 | 3HaeT TeXHOJOIMU CHCTEMA-

WHCTPYMEHTOB TIPO- TH3amu U 00pabOTKH WH-

CTPAaHCTBEHHOI'O aHa- opmarmu  COBPEMEHHBIMH

m3a TCOMH(POPMALIOHHBIMH  CH-
CTeMaMH;

yYMECT CUCTEMATU3UPOBATH
MNPOCTPAHCTBCHHBIC JdHHBIC

JUTS UX 00pabOTKHU 1 aHAIH- YVO-1 VO-1
3a; TC Jlaboparopubie | Bompocs! k 3aue-
BJIaJICCT HABBIKAMU KPHUTHU- paboter Ne 12-15 Ty Ne 18-33

YECKOTO OCMBICIICHHUS MOTY-
YCHHOW HOBOH MH(pOpMAIMU
Ha OCHOBE aHajm3a HUQppo-
BBIX MOJIEJIEH MTPOCTpaH-
CTBCHHBIX JaHHBIX CPECI-
CTBaMH reoOrH(pOPMAIHOH-
HBIX TEXHOJIOTHI

4 MeTtonas! ananmu3a n300- | QK - 1 | 3HaeT OCHOBHbBIC MPHUHIIMITBI
paskeHuii W METOIbl aHaiu3a Ipo-
CTPaHCTBEHHBIX JIaHHBIX;

IIpOrpaMMHOE o0ecreyeHue
reoMH(GOPMAIIMOHHBIX  TEX-

HOJIOTHH; YO-1 KonTponsHsIit YO-1
YMEET UCIOJIb30BaTh I€0- OIIpoC Urorosslii onpoc
nHpopmannoHHbie TexHono- | TC Jlabopatopubie | Bce Bompock k
THH TIPH PELICHUH 3a/1a4 pabotsr Ne 16-20 JK3aMeHy
aHaJin3a MpoCTPaHCTBEHHBIX
JAHHBIX

BIIaJieeT HAaBbIKaMu 00pa-
OOTKH, CHHTE3a U aHAIN3a
MIPOCTPAHCTBEHHBIX JAHHBIX;

TuIoBbIE KOHTPOJIBHBIE 3a1aHUS, METOANYECKUE MATEPUAIIBI, ONPEIEIIIONINE
IPOLETypbl OLICHUBAaHUS 3HAHUM, YMEHUI M HAaBBIKOB U (WJIM) OIBITA ACSITEIBHO-
CTH, a TaKXe KPUTEpUU U TOKazaTelid, HeOOXOIUMBIEC IJIsl OLUEHKU 3HAHUH, yMe-
HUI, HABBIKOB M XapaKTEpHU3YIOIIKe 3Tarbl (OPMUPOBAHUS KOMIIETEHIIUN B MPO-
1ecce OCBOCHMS 00pa30oBaTEIbHOM MpOTrpaMMBl, npeacTaBieHbl B [Ipunoxennn 2.

V. CHUCOK YUYEBHOW JIUTEPATYPbI U UH®OPMAIIMOHHO-
METO/INYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JMTEpaTypa




(onnexmponnvie u neuammvie uz0anus)

1. T'eoundopmarnka: yueOHMK JJis By30B B 2 KH.: KH. 2 / [E.I'. Kanpasios,
A.B. KomikapeB, B.C. TukynoB u gp.]; nmoa pen. B.C. TukynoBa. 2-¢ wu3fm.,
nepepad. u non. — MockBa: M3narenbckuii ieHTp «Akaaemusy», 2010 — 428 c.

URL.: http://lib.dvfu.ru:8080/lib/item?id=chamo:290802&theme=FEFU
(29 7K3.)

2. CyxanoB B.B. OcHOBbI HayuHON KOMITbIOTEPHOU rpaduki : [yueOHOe mo-
cooue] / B. B. Cyxanos ; [oTB. pea. C. M. KpacnoneeB] ; Poccuiickas akagemus
Hayk, /lanpHeBocTOuHOE oTaeneHue, MHCTUTyT Onosoruu mops, /lanbHeBoCcTOU-
HBIM TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEpcUTET. BiianuBocTok : M3n-so Jlanb-

HEBOCTOYHOTO  TEXHMYECKOro  yHuBepcurera,  2009. - 243  c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:382832&theme=FEFU (48 5k3.)

3. @®enoroBa E.JIL., ®enotoB A. A. MHpopmarmioHHble TEXHOJIOTHH B
Hayke u oOpa3zoBaHuu: YueOHoe nocodue / E.JI. ®enoroa, A.A. denotoB. - M.:
na oOPYM: HMHO®PA-M, 2011. - 336 <c¢. — Pexum pocrymna:
http://znanium.com/catalog.php?bookinfo=251095

JlonosiHUTE ILHAS JIUTEPATYypPa
(neuamnvie u anexkmponnble uz0ans)

1. Jypee U. K. T'eomndopmanrionHoe kaptorpapupoBanue. MeTomabl
reouHGoOpMaTUKU U 1U(PpoBOii 00pabOTKM KOCMUYECKUX CHUMKOB: YUYEOHUK st

BY30B — MOCKOBCKHMI TOCYy1apCTBEHHBbIN yHUBEpCUTET, 2010.

http://lib.dvfu.ru:8080/lib/item?id=chamo:293744&theme=FEFU (7 »k3.)

2. YcbpkoB B.B. KoMnproTepHBIE TEXHOJIOTMU B MOJATOTOBKE U YIIPABJIE-
HUU CTPOUTENIBHBIX OOBEKTOB. - DIEKTPOH. TEKCTOBBIE naHHbIe.— M.: WHbpa-

Wmxenepus, 2013.— 320 ¢. — Pexxum nocryma: http://www.iprbookshop.ru/13537

Ilepeuenn pecypcoB uHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM
cetu «AHTEpHET»
1. http://geomatica.ru/ — Apxus HOMepOB kypHana «I'eoMaTuka.



http://lib.dvfu.ru:8080/lib/item?id=chamo:290802&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:382832&theme=FEFU
http://znanium.com/catalog.php?bookinfo=251095#none
http://znanium.com/catalog.php?bookinfo=251095
http://lib.dvfu.ru:8080/lib/item?id=chamo:293744&theme=FEFU
http://www.iprbookshop.ru/13537
http://geomatica.ru/

2. https://dataplusru/news/arcreview/ — ApxuB HOMEpOB Ta3eThl «ArcReview»

(I'eoundopmanoHHbIe CUCTEMBI 111 OM3HECA U OOIIECTBA).

3. http://www.gisa.ru — oburmansheiii caint I' MC-Accoruarum.

4. http://earthexplorer.usgs.gov/ — Karanor pecypcoB mpocTpaHCTBEHHBIX

naHHbIX ['eonoruueckoit ciyx0br CILIA (USGS).
5. DNeKTpOoHHO-OUOIMOTEeUHAs cucrtema U3JIaTeIbCTBA «HOPAWT»

https://www.biblio-online.ru/

6. 3H€KTpOHHO-6I/I6HI/IOT€‘-IHa}I CHUCTCMa n31aTCJIbCTBA «Jlaub»

https://e.lanbook.com/books/43750#geodezia zemleustrojstvo i kadastry h

eader
7. DIeKTpoHHas oubnmoTeka "KoHCynbTaHT cTyneHTa"

http://www.studentlibrary.ru/

8. DuekrponHo-6ubmmoTeunas cuctema IPR books http://www.iprbookshop.ru/

9. DuexTpoHHO-OMONIMOTEUHasd cucremMa Znanium.com (OO0 "3uaaguym')

http://znanium.com/

Ilepeyenb HGOPMANUMOHHBIX TEXHOJIOTHIT M MPOTrPAMMHOI0 obecneyeHmst
[Ipu ocymiectBiaeHUM 00pa30BATEIBLHOIO MPOIECCa UCIOIB3YETCS CIIEIYIO-
1iee MporpaMMHOE 00ECIIeUeHHE:
1. TlporpamMmmHOe oOecriedeHue ¢ OTKPBITHIM MporpaMMHbIM KogoM GRASS

GIS — https://grass.osqgeo.org/;

2. Jluuensuonnoe nporpammuoe obOecneuenne ArcGIS for Desktop —

https://www.esri-cis.ru/;

3. Ilporpammuoe oOecrieueHue >JIEKTPOHHOTO pecypca caiita JIBDY,
BKitovasi ObC JIBOY.

ITpu ocymecTBieHHH 00pa30BaTENBHOIO MPOLECCA UCTIONB3YIOTCS CIEAYIO-
11e HHOOPMALMOHHO-CIIPABOYHBIE CUCTEMBI:

1. Moctynm K »SJIEKTPOHHOMY 3aKa3y KHUT B Oubmuoreke JIBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU



https://dataplusru/news/arcreview/
http://www.gisa.ru/
http://earthexplorer.usgs.gov/
https://www.biblio-online.ru/
https://e.lanbook.com/books/43750#geodezia_zemleustrojstvo_i_kadastry_header
https://e.lanbook.com/books/43750#geodezia_zemleustrojstvo_i_kadastry_header
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://znanium.com/
http://znanium.com/
https://grass.osgeo.org/
https://www.esri-cis.ru/
http://lib.dvfu.ru:8080/search/query?theme=FEFU

2. Joctym K HOpMaTHBHbIM JoKymeHTaM [J[BOVY, pacnucanuio

https://www.dvfu.ru/

V. METOIUYECKHUE YKA3AHUA 110 OCBOEHUIO
JUCIIUIIVIMHBI

B nporecce m3yuenus nuctmminabl «I MC-aHanm3» oT CTyIeHTOB TpeOyeTcs
MOCEIIEHHE JIEKIIUN U MpaKTUUeCKuX 3aHATHd. OcO00 IEHUTCS aKTUBHOE y4acTHe
B CaMOCTOSITEJIbHOW paboTe, a TaKKe KayeCTBO BBINOJHEHHS NMPAKTHYECKUX 3a/a-
HUM.

Bces ocHOBHas Teoperndeckas 6aza u3naraeTcsl Ha JIEKUUAX, HO JJIS MOJIHOTO
YCBOEHUSI Marepuaia CTyJeHTaM HEOOXOAMMO CaMOCTOSTENIbHOE Oojee TiyOoKoe
U3y4EHUE TEOPETUUECKOr0 MaTepuaia U 3aKperjIeHHe €ro Ha MpPaKTUKeE.

CTyeHT B TEUEHHUH CEeMeCTpa JOJHKEH CAMOCTOSITEIbHO HAWTH U Mpopado-
TaTh HMH(OpPMAILMIO, UCHOJB3YS BCE JIEKLIMHU, MPEJIOKEHHBIN IpernojaBaTesieM
rJI0CCapuil, pEeKOMEH/I0BaHHYIO y4eOHO-METOAMUYECKYIO JINTEepaTypy U HH(Opma-
o u3 MHTepHeT-ucTOYHUKOB i (hOpMUPOBaHMSI COOCTBEHHBIX OTBETOB TIO Ca-
MOKOHTpOJIt0. [IpernonaBarens KOHTPOIUPYET PE3yNbTaT YCTHBIM OMPOCOM.

[TpakTuueckas yactb kypca «['MC-ananuz», kotopas GOpMUPYET OCHOBHBIC
YMEHHsI U HABBIKH, MPEACTaBICHA JTa0OpaTOPHBIMU paboTamMu, HA KOTOPHIX CTY-
JICHTBI y4aTcsl UCIOJIb30BaTh MPOrpaMMHOE OOecreueHue, 3HaKOMATCSL ¢ 000py10-
BaHHMEM, METOJIMKOW €r0 MCIOIb30BaHUs, METOJIUKOW T€0MPOCTPAHCTBEHHOIO aHa-
au3a. B mpornecce ycBoeHus T€OpETUYECKOM M MPAKTHUECKON YacTH MPOBOASITCA
YCTHBIE OIPOCHI U MTPOBEPSAETCS BHIMOIHEHHE 1a00paTOPHBIX PadoT.

[IpucTynuth K OCBOEHUIO JUCHUILUIMHBI CIEAYET B CAaMOM Hauaje y4eOHOro
cemectpa. OOpaTuTh BHUMAHUE, YTO KPOME ayJUTOPHON pabOThI (JIeKIuH, J1a00-
paTopHble pabOThl) IJIAHUPYETCSI CAaMOCTOATENbHAsA padoTa, pe3yiabTaThl KOTOPOU
BJIMSIIOT HAa OKOHYATEIbHYIO OIIEHKY [0 UTOTaM OCBOCHHUS y4eOHOW AMCLMILIMHBL.
Bce ayauTopHble 1 caMOCTOSITENIbHBIE 3aJaHUs] HEOOXOIMMO BBITIOJIHATH U MPE0-

CTaBJIATh Ha OLICHKY B COOTBCTCTBUM C HJIaHOM-Fpa(bI/IKOM.


https://www.dvfu.ru/

OCHOBHOH 11€bI0 TIPOBEACHHS 1a00paTOPHBIX pabOT SABISETCS CUCTEMATH-
3allys ¥ 3aKpeIyIeHHe 3HaHUH M0 h3ydaeMon Teme, GopMUpOBaHUE YMEHHUI caMo-
CTOATEIBHO paboTaTh C IONOJHUTEIBHBIMA HCTOYHUKAMHU MH(POPMALUH, ApIyMEH-
TUPOBAHO BBICKA3bIBAaTh U OTCTAUBATH CBOIO TOUKY 3PEHHS.

[Ipu noAroToBke K J1aOOpaTOPHBIM pabOTaM CTyJIEHTaM HEOOXOAUMO:

— TIOBTOPUTH TEOPETHUUECKUN MAaTEPHAII 110 3aJaHHOUN TEME;

— npoayMath (pOpMYIUPOBKH BOIIPOCOB, BHIHOCUMBIX Ha 00CYK/ICHHE;

— HCHOJIb30BaTh HE TOJIBKO KOHCIIEKT JEKIMWA, HO W JIOMOJHUTEIbHBIC UC-
TOYHHUKH JINTEPATYPHI, PEKOMEHIOBAHHBIE IIPETI0IABATEIIEM.

[Ipr moAroToBKe K TEKYyIIEMY KOHTPOJI MCIOJIb30BaTh Marepuaibl PII/]

(ITpunoxxenue 2.MOHA OLICHOUHBIX CPEJICTB).
Ha camocTosiTennbHyt0 paboTy BEIHOCUTCS MOJATOTOBKA K MPAKTUYECKUM 3a-

HATHUAM.

VII. MATEPHUAJBHO-TEXHUYECKOE OBECITEYEHUE
JUCHUATUIMHBI

JIns ydammxcs npe1oCTaBIICHbL:

— YuebHas ayauTopus Ha 15 MecT ¢ MyJIbTUMEIUHUHBIM MPOEKTOPOM JIJIst
YTCHUS JICKIUM.

— KomMmbrotepHsblil kitace ¢ 1octynom B UHTepHeT Ha 15 KOMIIbIOTEpOB.

B nensax o0ecrnieueHus crielUaibHbIX YCIOBUM 00yU€HUs WHBAINUJIOB U JIMI C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbs B JIBDY Bce 31aHMs 000pyI0BaHbI
naHaycam, JU(QTaMH, TOJbEMHHKaMH, CHEIUAIM3UPOBAHHBIMU  MECTaMH,
OCHAILICHHBIMU ~ TyaJIETHBIMA  KOMHAaTamMH, TaOJWykamMu  UHGOPMAIMOHHO-

HABUTAIMOHHOM IMOJIEPKKH.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE
«I'HUC-anaau3»

IIpumepHbIe

Ne | Mara/cpokm | Bua camocrosiTe/ibHOI pa6o- | HOpMbI Bpeme- dopma KOHTPOIs
n/n | BbINOJHEHUS ThI HM HA BBINOJI-
HECHHE, JacC
[IpoBepka npaxkTu-
N3ydenune noOKyMeHTaluu K
1 24-33 nenens [PUKIATHOMY [IPOIDAMM- 10 YECKHUX HaBBIKOB pa-
p Y 1porp 6oteI ¢ T[1O «ArcGIS
HOMY 00OECIIEUEHHIO
for Desktop»
[lonydyenue npakTu-
24-33 wenensa | [lonroroBka k Jaboparop- YECKHUX HABBIKOB pa-
2 40
HBIM paboTam 60t1sI ¢ I10 «ArcGIS
for Desktop»
Brimonnenue npakruye- TpoBeDKa BLIION
3 | 24-34 menens |ckux 3amaHui Ne2, 8 1o ux 30 POBEP N
HEHUS 3aJlaHui
IIOJIHOTO 3aBEPIICHUS.
YcTHBIN ompoc-
4 | 34-38 nenens [ToaroroBka Kk 3a4€Ty 4 cobeceroBaHUE HA
3a4eTe
IIpoBepka npakTu-
N3yueHnue JOKyMEHTALMH K YECKUX HaBBIKOB pa-
5 1-6 Hemenst | MPUKIIAAHOMY IPOTPAMM- 10 6ot1sI ¢ I1O «ArcGIS
HOMY 00€CIICUCHUIO for Desktop» u
«GRASS GISy
ITonmyyenue npakTu-
[ToaroroBka k J1abopaTop- JCCKIX HABBIOB Pa-
6 1-9 menens paTop 40 6otnI ¢ I1O «ArcGIS
HBIM paboTam
for Desktop» u
«GRASS GISy
[ToaroroBka Kk KOHTPOJIb-
7 | 4-11 menens A P 37 [TnceMenHas paboTa
HBIM paboTam
YcTHBIN Onpoc-
8 | 10-11 menens | IlomroroBka K PK3aMeHY 9 co0eceloBaHUE Ha

OK3aMCHC

CamocrosiTtesibHasi padora no aucuuiuinie «I'MC-ananu3) BKRIKOYAET:

1. TToaroToBKy K YCTHBIM OIIPOCaM MO MPEIbIAYIIAM TeMaM

2. TloaroToBKy 10 3aIaHUSM J1TA0OPATOPHBIX padOT

3. IloAroTroBKy K MpOMEXKYTOUHOM aTTecTallu




CamocTosiTenbHast paboTa COCTOUT U3 OCBOCHHS TEOPETHUECKOTO Kypca, Mo/I-
TOTOBKH K MTPAKTUYECKUM 3aHSATHSM, KOHTPOJBHBIM paboTaMm.

PekoMmeHyeTcsi UCMOIB30BATh Pa3Hble MCTOUYHHUKHU: PEKOMEHIyeMYIO y4eo-
HYIO JIUTEpaTypy, JJIEKTPOHHBIE KOIHWHU JIEKIIMOHHOTO Kypca, oOydarouiue BH-
JICOPOJIMKH, PJICKTPOHHBIA TUIAKTUUECKUI MaTepuail o HanboJsiee CI0KHBIM TeO-
petuyeckumM BompocaMm, NHTepHeT-pecypchbl. OCHOBA MOJATOTOBKH — 3JIEKTPOHHAS
KOIKA JIEKIIMOHHOTO Kypca, B KOTOPOM OTpa)K€Hbl BCE OCHOBHBIE ONPEEICHUS,
dbopmynbl, MeTonuku. OCBOCHHE TEOPETHUECKOTO Kypca OCYIIECTBIISIETCS HE
TOJBKO B pe3yJibTaTe padOThl C TPAJAUIIMOHHBIMU NIEYATHBIMU YU€OHBIMU U3/IaHU-
SIMH, HO ¥ B XOJI€ TIOJITOTOBKH K TTPAKTUYCCKUM 3aHSATHUSIM.

Tema mpakThueckoro 3ajaHus OOBSBISETCS MpENojaBaTesIM 3apaHee, IMo-
TOMY K 3aHSTHUIO MOXHO M3YyYWUTb TEOPETUUYECKUWA MATEpHANl C UCIOJIb30BAHUEM
YK€ IIEPEYUCIIEHHBIX PECYPCOB.

[Ipaktuueckas yacth Kypca «I'MC-aHanm3» MOJHOCTHIO COTJIACOBaHA C TEO-
PETUYECKON YacThio Kypca. TeMbl MPaKTUYECKUX 3aHSATHI BHIOpaHbI C TAKUM pac-
4eTOM, YTOOBI 00ECIICUUTh MPUOOPETEHNE CTY/IEHTAMH OCHOBHBIX HABHIKOB B BBI-
MOJIHEHUH MPOCTPAHCTBEHHOI'O aHAIM3a CPEJICTBAMM JIMIEH3MOHHOTO MpPOrpaMM-
Horo obecnieueHust «ArcGIS for Desktop» mporpamMmmHOro obecreyeHus ¢ OTKPbI-
ThIM TiporpaMMHbIM KosIoM «GRASS GISy.

OT cTyneHToB TpeOyeTcs TMOCEIICHUE JEKIMH U MPAKTUYECKUX 3aHATUH,
00s3aTEIbHOE YYaCTHE B aTTECTAIIMOHHBIX UCTIBITAaHUAX. OCc000 IIEHUTCSI aKTHBHOE
y4acTHe B CaMOCTOATENbHOM padoTe, a TakKe KaueCTBO BBHIMOJHEHUS MpPaKTH4e-
CKHUX 3aJaHHUM.

Jly1st opraHu3aiy CaMOCTOSITEIbHON paOOThl TIO AUCIUIUIMHE B Ka4ECTBE 00S-
3aTeJIbHOTO 3JIEMEHTAa CTYJIEHTaM MpeJjiaraercsl JAeTalbHOE M3YyYeHUE METOANKHU
BBITIOJIHCHUS TTPAKTUYECKUX 3a7aHUM MyTEM YIIIyOJIEHHOTO M3YYeHUS JOKYyMEHTa-
MU K TPOTPaMMHOMY OOECIIEUEHHUIO0, a TAKKE BBHITIOJHEHWE OCHOBHOTO OO0BEMA
nabopaTopHbiX paboT Ne2, 8. Llenb 3Tux padboT — 3aKpeNnUTh MOHUMAHUE KPUTEPU-
€B KOPPEKTHON reorpapuueckoi MpuBA3KUA pacTPOBBIX HAOOPOB JAHHBIX, a TAKKE

O3HAKOMUTLECIA C OCHOBHBIMH OBepHGﬁHBIMH onepanrusiMHu. HOJ’Iy‘{I/ITL IIpaKTHU4dc-



CKHE HABBIKM HCIIOJIb30BaHUS JTAHHBIX UHCTPYMEHTOB ISl PEIICHUSI MPUKIAAHBIX
3a1ad.

MaructpaiTamM mOpenyiaraeTcs CaMOCTOSITENBHO MOATOTOBUTH PELICHHUE KOH-
TPOJIBHBIX 3aJaHUM:

Kontponbshas padota Nel — I[IpocTpaHCTBEHHBIE JaHHBIE, METOJIbI MTPOCTPAH-
CTBEHHOT'O aHaJIn3a.

Kontponsnas padora Ne 2 — PacimupeHHblil Ha00p MHCTPYMEHTOB MPOCTPaH-
CTBEHHOT'O aHaJIn3a.

CryzneHTaMm MpearaeTcsi caMOCTOATENbHO MOATOTOBUTHCSA K dK3ameny. [Ipu
TOM CTYJIEHT JOJDKEH CaMOCTOSITENIbHO MU3YYHUTh MaTepUaibl JIEKIIMOHHBIX W Ja-
OopaTopHbIX pPabOT, PEKOMEH/IOBAHHYIO Y4€OHO-METOAMUYECKYIO JIUTEpaTypy H
uH(popmanuio u3 MHTEpHET-UCTOYHUKOB. Y CIIOBUEM JOIYCKa K SK3aMEHY SABIISIET-

Cs BBIIIOJIHCHHUC BCCX Ha60paTOpHBIX pa60T.
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MMacnopt ®OC

Kox u ¢popmysimpoBka

Jrtanbl GOPMUPOBAHUA KOMIIETEHIMH

KOMIETeHIHH
(OK-1) OCHOBHBIE IPUHIMUIIBI U METOABl aHAJINU3a NPOCTPAH-
CIIOCOGHOCTH TBOPYE- 3naer CTBEHHBIX JJAHHBIX;

CKH aJIalITHPOBAThH J10- IpOrpaMMHOE  OOECleueHre TeOnH(POPMAIUOHHBIX
CTHKEHUS 3apyOeKHOM TEXHOJIOTHIA;
HAyKH, TEXHHKH 1 00- UCII0JIb30BaTh FeOMH(pOPMALMOHHEIE TEXHOJIOTUM TIPH
pasOBaHMIA K OTeqe- Ymeer pELIEHNN 3a]]a4 aHAJIN3a IPOCTPAHCTBEHHBIX JAHHBIX
CTBEHHOH MMPaKTHKE,
BBICOKA CTCNCHB HpPO- B HaBbIKaMH OOPa0OTKH, CHHTE3a W aHaau3a MMPOCTPaH-
g’eCCHOHaﬂbHOH Mo- aanect CTBEHHBIX JAHHBIX;

WILHOCTH
(IIK-10) TEXHOJIOTMH CHCTEMATH3AIMU U 00paboTKH HH(pOpMa-
CIIOCOBHOCTB TIOTYYaTh 3Haer [[Md COBPEMEHHBIMU TCOMH(OPMAIMOHHBIMU CHCTEMa-
1 00pabarbiBaTh WH- MH,
(dopmanuro u3 pasind- Vaeer CHCTEMATU3UPOBATh MPOCTPAHCTBEHHBIE JAHHBIE IS
HBIX UCTOYHUKOB, HC- X 00pabOTKH 1 aHAIIN3A,
HOJIB3Ys COBPCMCHHbIC HABBIKAMH KPUTHYIECKOTO OCMBICICHUS MOIYyYCHHOI
MH(OPMALHOHHBIC Braneer HOBOH MH(OpMaI¥ Ha OCHOBE aHaau3a HHU(POBBIX

TCXHOJIOIMU U KPUTH-
YCCKH €€ OCMBICIINBATDh

MOHCHCﬁ IMPOCTPAHCTBCHHLIX JaHHBIX CPCACTBAMU

FeOI/IH(bOpMaI_[I/IOHHBIX TeXHOHOFHﬁ;

Jranbl (OPMHUPOBAHUSA KOMIIETEHIMMT

n/n | KouTponupyemsie pas- OrieHOYHBIE CPEICTBA - HANME-
ACJbI IMCIUTLINHBI Koap! 1 sTansl popMupoBaHus HOBaHME
KOMIETEHIINI TEKYIIUH KOH- | IPOMEXYTOY-
TPOJIb Hasg aTTeCTa-
s
1 IIpocTpaHCTBEHHBIE OK -1 | 3HaeT OCHOBHBIE NPUHLHUIIBI
nansbie. [ToHsTHE TEO- W METOIBI aHajn3a IIpO-
rpaHUecKOil CHCTEMBI CTPaHCTBEHHBIX JIaHHBIX;
KoOpIMHAT. VICTOUHMKH nporpaMmHoe  obecriedeHre
reonH(GOPMAIMOHHBIX  TeX-
W MOJIEJH IIPOCTPaH- ., .
HOJIOTHIf; YO-1 KonTponbHblit
CTBEHHBIX JJaHHBIX YVO-1
YMEET HCIIONIb30BaTh TIeo- ompoc Bolpock! K 3ade-
nHdopmannonnsie TexHono- | TC JlaGoparopHsie f Ne 1-9
TMM TpU pELIeHUH 3ajad pabotsr Ne 1-4 Yo
aHaM3a MPOCTPAHCTBEHHBIX
JIAHHBIX
BIIZIcET HaBBIKaMu o0O0pa-
OOTKH, CHHTE3a W aHalin3a
MIPOCTPAaHCTBEHHBIX JJAHHBIX;
2 Crangaptasie uacTpy- | [TK-10 | 3HaeT TexHonoruu cucrema-
MEHTBI U METOJIBI IIPO- TH3AIMH U 00pabOTKH HH-
CTPAHCTBEHHOTO aHa- dopmMari  COBPEMEHHBIMH VO-1 Kontpombiii
reoMH(pOpMAIMOHHBIMA ~ CH- YO-1
nn3a ompoc
cTeMamy; TC TlaBoparopHie Bompocs! k 3a4e-
yMeeT CUCTeMaTH3HpOBAThH a60TBIpN0 51311 Ty Nel0-17
IIPOCTPAaHCTBEHHBIC JaHHbIE P B
JUIL X 00pabOTKK W aHAJH-
3a;




BJIaJICET HaBBIKAMU KPHUTH-
YECKOTO OCMBICIICHUS MOy~
YeHHOW HOBOH MH(popMarmn
Ha OCHOBE aHaim3a IHdpo-
BBIX MOJENEN MpOoCTpaH-
CTBEHHBIX JaHHBIX Cpel-
CTBAMH T€OMH(OPMALINOH-
HBIX TEXHOJIOTHH

3 |Pacumpennsiii na6op | [TK-10
MHCTPYMEHTOB IIPO-
CTPaHCTBEHHOTO aHa-
am3a

3HAeT TEXHOJOTUHU CHCTEeMa-
TH3alMM W 00pabOTKM HH-
dbopMmari  COBPEMEHHBIMH
reONH(POPMAIMOHHBIMA  CH-
creMamy;

yMeeT CHCTEMaTH3UPOBaTh

MPOCTPAHCTBEHHBIC TAHHBIE

JUTS MX 00pabOTKH! U aHAIH-
3a;

BJIaJIceT HAaBBIKAMH KPHUTH-

YECKOTO OCMBICIICHUS MOy~

YeHHOW HOBOH MH(pOpMaIuu

Ha OCHOBE aHaJn3a Iudpo-
BBIX MOJIEJIEN IPOCTPaH-
CTBEHHBIX JIaHHBIX CpeI-

CTBaMH I'€OMH(pOPMaIHOH-
HBIX TEXHOJIOTUH

VO-1 vVO-1
TC Jlaboparopusie | Bonpocs! k 3aue-
pabotsr Ne 12-15 Ty Ne 18-33

4  |Meronsl ananmu3a u300-| OK -1
paxxeHuit

3Ha€T OCHOBHBIE MPUHIIUITHI
U METOAbl aHaju3a IMpo-
CTPaHCTBEHHBIX JaHHBIX;
IporpaMMHOe OOecTieueHre
reOMH(QOPMAIIMOHHBIX  TEX-
HOJIOT Ui

yMEET UCIIONIb30BaTh I'eo-
HHPOPMAIMOHHBIE TEXHOJIO-
TUU IIPYU pELIEHUN 3a/1a4
aHajIu3a MPOCTPAHCTBEHHBIX
JAaHHBIX

BIIaJieeT HAaBbIKaMu 00pa-
OOTKH, CHHTE3a U aHaIu3a
MPOCTPAHCTBCHHBIX JAHHBIX;

YO-1 KonTponsHsIit YO-1
ompoc Hrorosslii onpoc
TC Jlaboparopusie | Bce Bompockr k
pab6otsr Ne 16-20 9K3aMEHY

IIkaJjia oueHUBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Drarnbl
Kox u popmynuposka
(dhopMupoBaHHUS Kpurepun [Tokazarenu
KOMIIETEHINH
KOMIICTCHITIH
CIIOCOOHOCTh MOKa3aTh
OK-1 3HaHUS O reorpapuveckoit
) 6 3HAHUE OCHOBHBIX cuereme KOOpAHHAT,
CHOCOOHOCTD TBOpPHC- IpHEIMIOB H Meropos | PPOSKTHBHBIX  cHCTEMaX
CKH alanTHpoBaThb alﬁ) . mooctpar. | KOOPAMHAT, METOAaxX
gocm%c’eHm 3apy- 3HaeT CTBOHHELX ,Z[aHIfLIX' P MIPOCTPAHCTBEHHOTO
CKHON IéayKH’ Tex- (TOoporoBbIit) DO DAMMEOLO :)6ec aHanu3a, MOHATHUAX
HUKH 1 0bpasOBaHus nle)qelrim reouopMa «KJIACTEPHBI  JIOIIYCK»;
VRS IIMOHHBIX TeXHOHOFE/)IfI «rpropuTeT Kraccos
MPAKTUKE, BBICOKAs OBHEKTOBY:
CTCTICHE npqu)eccno- «TOTOJIOTMYECKOE
HATBHON MOOMIIBHO- NPABHITON
CTH
yMeeT YMEHHUE HCIOJIb30BATh | CHOCOOHOCTH
(MpoaBUHYTHIN) | reOMH(GOPMAIIMOHHBIE | PEIaKTUPOBATH




TEXHOJOTHH IPU pelle- | IPOCTPAaHCTBEHHbIE
HUM 3a/7a4  aHain3a | 00BEKTHI c
MIPOCTPAHCTBEHHBIX UCIIOJIb30BaHUEM
TAHHBIX MeXaHu3Ma KOHTPOJIS
TOTOJIOTUN KapTHl,
CO3/1aBaTh HOBBIC
IPOCTPAHCTBEHHBIE
00BEKTHI c
UCIIOJIb30BaHUEM
TOTIOJIOTUH KapThl
CIOCOOHOCTh BBIOOpKHU
00BEKTOB o
aTpUOYTUBHOMY WIH
IPOCTPAHCTBEHHOMY
BJIQJICHUE  HABBIKAMU | KPUTEPHIO, BEITIOTHSTH
BJIa/IeeT 00paboTKH, CHUHTE3a U | Omeparuu
(BBICOKUIA) aHanu3a IIPOCTPAH- | TOIOJOTHYECKOTO
CTBEHHBIX JIaHHBIX HNEPEKPHITHUS CIOEB
(oBepsieiiHbIe  OmEpaIUH),
arperupoBaHue  JaHHBIX,
30HUPOBAHHUE, CETEBOM
aHaIn3
CIIOCOOHOCTh
MOKa3aTh 3HAHUS 0
pacuImpeHHOM Habope
UHCTPYMEHTOB
3HaHUe TEXHOJIOTUH | MPOCTPaHCTBEHHOTO
cucTeMaTu3anuu U o0- | aHanuza, Tunel  [[MP:
3HaeT paboTku MH(pOPMAIMHK | pacTpPOBbIE MOJIeNHN
(MOpOroBbIN) | COBPEMEHHBIMU T'€OMH- | (MaTpHIIbI BBICOT);
¢dbopmaroHHbIME  cH- | BeKTopHbIe Mojenu (TIN —
cTeMamu Triangulated Irregular
NK-10 Network; Terrain Dataset);
CIIOCOOHOCTB MOJTY- JTaHHBIC JINTAPHOW CHhEMKH
4yaTh U 00pabaThIBaTh (LAS — Logging ASCII
MH(OPMALIHIIO U3 pa3- Standard)
JITAHBIX HCTOTHIKOB, CMOCOOHOCTh  BBITIOJIHSTH
HICTIOJIB3YA COBPEMEH- MPOCTPAHCTBEHHBIC
HbIE HH()OPMAIIHOH- YMEHHE CHCTEeMaTH3H-
HBIE TEXHOJIOTHH U poBath MpOCTpaH- MpeobpazoBaHu,
yMeeT CTIEKTpAIIbHBIC
KPUTUYECKH €€ .\ | CTBEHHBIE TaHHBIC IS
(IpOIBUHYTBHIN) npeodpa3oBaHus,
OCMBICTUBATH ux 00paboOTKM W aHAIIH- Mo hHKAIIO
3a
KOHTPAaCTHOCTHU
n300pakeHUs
BJIQJICHNEC  HABBIKAMHU | CIOCOOHOCTH  BBITOJHSATH
KPUTHYECKOTO OCMBIC- | TOCTPOEHHE KpaTyauiiero
S— neHHs MOJTyYeHHOW HO- | IyTH, pacuér
(BbicoKHil) Boii wuH(popManuu Ha | MOpHOMETPUUECKUX
OCHOBE aHaiu3a Lu(- | XapaKTepUCTHK,
POBBIX MoJeNIell TPO- | THIPOIOTUYECKOE
CTPAaHCTBEHHBIX  JIaH- | MOJIEIMPOBAHUE,




HBIX CpEICTBAMH Te€0- | OPTOTPaHCHOPMHUPOBAHUE
MH()OPMAITMOHHBIX a)po- HU  KOCMHYECKUX
TEXHOJIOTHIA CHHMKOB, OIICHKa 30H
BUAMMOCTH C 3aJaHHOU
TOYKH (TOUYEK) 0030pa

Texkymas arrecrauus CTyJACHTOB.
Tekymas arrectanus cTyneHToB 1o gucuuruinie «I MC-ananus» npoBoIUT-

Cd B COOTBETCTBHUM C JIOKAJbHBIMU HOpMAaTHBHbIMU akTamu [IB®Y u sBisercs
00s13aTEIBHOM.

Texymas arrecranus no gucuuminae «I'MC-ananu3» npoBoautces B popme
KOHTPOJIbHBIX MEPOIPUATUH (BBITIOJIHEHHUE JIA0OPATOPHBIX paboT, YCTHOTO Ipoca
IpU WX 3allUTe, CAMOCTOSTEIBHOM PabOThI) MO OLIEHUBAHUIO (AKTHUECKUX pe-
3yJbTaTOB O0YyUYEHHUS CTYICHTOB U OCYILIECTBIISETCA BEAYIIUM IPETNOJaBaTEIEM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

1. Crenenp yCBOEHUS TEOPETUYECKUX 3HAHNM.

Teopernyeckre 3HaHUS JUCUHUIUIMHBI OLIEHHBAIOTCA MOCPEICTBOM YCTHOTO
OTpoca TMpH 3alUTe BHIMOJHEHHBIX JTA0OPATOPHBIX PabOT, MPU ITOM UCTIOIB3YIOT-
Csl COOTBETCTBYIOIIME KpuTepuu orieHuBanus B 10-6anbHoii cucteme (10-6 GamioB
— «3a4YTEHOY», MeHee 6 0aJIOB — «HE 3aU4TECHOY):

KpuTepuu o1neHok cienyromue: 10-8,5 6amnoB — oTBET oTiMyaeTcs rryou-
HOM W NOJIHOTOM PACKpPBITHS TEMbI, JOTHYHOCTBIO, MOCIEA0BATEIBHOCTHIO U ap-
T'YMEHTUPOBAHHOCTBIO OTBETA, YMEHHEM OOBSCHATH CYIIHOCTh BOIIpPOCA, JENaTh
BBIBOJIBI M OOOOIICHUS, TaBaTh apryMEHTHPOBaHHBIC OTBETHI; 8,5-7,5 - OayioB -
MPOYHBIC 3HAHHS OCHOBHBIX BOMPOCOB, YMEHHUE OOBICHATH CYITHOCTH BOIPOCA,
JieaTh BBIBOJIBI M 00OOIIEHUS, 1aBaTh apryMEHTUPOBAHHBIE OTBETHI, HO JIOMYyCKa-
I0TCSl HETOYHOCTH; /,9-6,0 — 6aju1 - 3HaHKEe OCHOBHBIX BOIIPOCOB TEOPHUH, HO OTJIH-
YaIOMUNCS HETOCTATOUYHOM TIyOMHOUM U MOJTHOTON PaCKPBITHS TEMBI, HEJOCTATOY-
HBIM YMEHHEM JIaBaTh apryMEHTHPOBAHHBIC OTBEThI, OTCYTCTBHE JIOTUYHOCTH U
MOCJIEIOBATEIBHOCTH, JTIOMYCKAIOTCS CEpbE3HbIE OIIMOKH B COJIEpPNKAHUU OTBETA;
6,0-5,0 GamoB - HE3HAHHE OCHOBHBIX BOIPOCOB TEOPUH, HETTTyOOKOE PacKphITHE

TEMbI, HCYMCHHUC JaBaTb apryMCHTHUPOBAHHLIC OTBEThI, OTCYTCTBHUC JIOTHYHOCTH U




MOCJIEIOBATEILHOCTH, JOIMYCKAIOTCS CePhE3HbIE OMMOKH B COAEPKAHUH OTBETA;

2. YpoBeHb OBIaICHUS MPAKTHYCCKUMHU YMEHHUSIMHU U HABBIKAMU.

Brimonuenue rabopamopmsix pabom orienuBaetcs 1o 10- 6aapHOM cucTeMe:
10-8,6 6amioB — OTJIMYHO BJIaJIeeT HEOOXOIUMBIMU YMEHHSIMHU M HaBBIKAMH COOT-
BETCTBYIOIIUX KOMIIETEHIIMM - CBOOOJHO CHPABISAETCS C 3ajlayaMH M BOIPOCAMHU,
MpUYeM HE 3aTPYJHSCTCS MPU BUJIOM3MEHCHHMM 3aJlaHUi, BIaJCeT Pa3HOCTOPOH-
HUMHU HaBBIKAMHU TIPHEMaMU BBITIOJHEHUS MPAKTHYECKUX 3anad; 8,5-7,6 6aminoB —
XOpOIIO BJaJCET HEOOXOAWMBIMM YMEHHUSMH M HaBBIKAMU COOTBETCTBYIOIIHUX
KOMITCTCHIIUHA - MPABHJILHO TPUMEHSIET TCOPETHUCCKHUE TTOJIOKECHUS TIPU PEIICHUN
MPaKTUYECKUX 3a/ad, BJaJieeT HEOOXOAMMBIMU HaBBIKaMH perieHus; 7,5-6,0 6ain-
JIOB - YMEHUS U HaBBIKK BHIPAOOTAHbBI HEJOCTATOYHO B MOJIHON Mepe, MOITOMY HC-
IBITHIBACT 3aTPYIHCHUS TPH BHITIOJIHCHUH TPAKTUYCCKUX PaboT; MEHbINE 6 Oa-
JIOB - HEJIOCTATOYHO BbIpabOTan HEOOXOIUMbIE YMEHHUS M HABBIKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYTHEHUSMHU BBIIOIHSIET MPAKTUYECKUE PAOOTHI.

Brinonnenue xoumpoavrvix pabom oueHuBaercs no 10-tu 6anbHON cucte-
Me: 5-10 6atoB (3a4TeHO) — BHITMIOJIHEHO HE MEHEe MOJIOBUHBI KOHTPOJIBHBIX 3a]1a-

HUI; MeHee 5 0a/ioB (He 3aU4TEHO) — BBIIIOJHEHO MEHEE TIOJIOBUHBI 3aaHuil.

IIpomeskyToUYHasl aTTECTALMS CTY/ICHTOB

IIpomexyTounas arrectauus cTyaeHTOB no aucuurmimHe «I'MC-anamms»
IPOBOJIATCS. B COOTBETCTBUU C JIOKAJIbHBIMA HOPMAaTUBHBIMU akTamu JIBDY u sB-
asieTcst 00s13aTENbHOM.

[IpomexxyTounas arrectaius cTyaeHTOB mno auciuiumHe «I'MC-ananuzy
MpEeAyCMOTPEHA B BUJE 3a4€Ta U 3K3aMEHAa, KOTOPbIE MPOBOASTCA B BUJIE YCTHOIO
omnpoca B ¢popme cobeceqoBanus. [Ipu 3TOM, 3a4eT U OIleHKa HA DK3aMEHE SIBIISCT-
Cs1 KOMIUIEKCHOW, YUYUTBIBAKOTCS BCE OLICHKA KOHTPOJIBHBIX MEPOIPUITUNA TEKYLIEH
aTTeCTalluk C BECOM, OMpENeNsseMbIM BeAylIUM mpenogaBareneM. OleHKa «OT-
JUYHOY, «XOPOIII0» WIIH «YAOBICTBOPUTEIHHO», a TAKXKE «3aYTCHOY» BBICTABJISETCS
CTYJIEHTY, TOJIbKO €CITi €My IpEeABapPUTEIbHO OBLIM 3a4TeHBI JTabOpaTOpHBIE U

KOHTPOJIbHEBIC pa6OTBI, PE3YJIbTAaTbl YCTHOT'O OIIPOCA, BBIIIOJIHEHHUE CaMOCTOATCIIb-



HOM paboTHI.

TunoBble BONPOCHI K 3a4e€TYy.
['eone3nueckast (reorpadudeckas) CUCTEMa KOOPIUHAT.
[TpocTpaHcTBeHHAs! IPSMOYTOJIbHAS (KapTe3UaHCKasi) CUCTeMa KOOPIUHAT.
[IpoeKkTUBHBIEC CHCTEMBI KOOPIUHAT.
TexHoIOTHSI KOOPIUHATHON TPHUBSI3KH.
BekropHas rpaduka — koHBepTanus GopMaToB, KOOPIMHATHAS MIPUBSI3KA.
Cuctembl TI00a7THHOTO TO3UITUOHUPOBAHUSL.

JlaHHBIE AUCTAHIIMOHHOTO 30HIMPOBAHUS 3EMJIU.

O N o g bk~ W DN E

['otoBble 1HM(POBBEIE MPOCTPAHCTBCHHBIC JAaHHBIE — OOIIETOCTYITHBIC
MPOCTPAHCTBEHHBIE JTAHHBIE.

Q. Mopenu mpoCTpaHCTBEHHBIX TAHHBIX.

10. KoHTponb B3aMMOCBs3ei OOBEKTOB C HCIIOJIB30BAHUEM MEXaHU3MOB
«TOTIOJIOTHS KapThl» U «TOMOJIOTHS 0a3bl T€OIaHHBIX).

11. PepmaktupoBaHuME NPOCTPAHCTBEHHBIX OOBEKTOB C  HCIOJIb30BAHUEM
MEeXaHU3Ma KOHTPOJIS TOMOJIOTUH KapThl.

12. Co3maHme HOBBIX IPOCTPAHCTBEHHBIX OOBEKTOB C HCITOIH30BAHUEM
TOTIOJIOTUU KapThI.

13. TIlouck oOmMOOK TOIOJIOTHHM, CO3JaHHE OT4YETa O COCTOSHUU JIaHHBIX
(HanM4uK omrdOK), aBTOMATHYECKOE UCIIPABJICHUE OIHUOOK.

14. BroiOopka OO0BEKTOB TIO AaTpUOYTUBHOMY WJIM MPOCTPAHCTBEHHOMY
KPUTEPHIO.

15.  bydepuzauus o0bEKTOB.

16. Omepamuu TOIOJIOTHYSCKOTO MEPEKPBITHS CIOEB (OBEPIICHHBIC OIIEpaIiH).
17. TlpwnoxeHus, HCHOJB3YIOIIME  MOJECNTh  JAaHHBIX  «JluHAMUYeckas
CErMEHTAITHS

18. IlpencraBiaenue moaenu ganubix JC B udpoBoii popme.

19. Wcrounuku naHHbIX 11 b poBoit mojaenu penseda (LIMP).

20.  Tunmer IIMP.

21. MareMaTH4eCKUE aJITOPUTMbI, UCTIOJIb3yeMble i nmoctpoeHus [{MP.



22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,

33.

Hcnonb3oanne [IMP.

Kapte! paccrosauii.

PaccrosiHue co B3BEIIEHHON CTOMMOCTBIO.

CraTucTUKa O TYECHKaAM.

30HaIbHas CTaTUCTHKA.

[IpocTpancTBEHHBIE TPEOOPAZOBAHUS.

[IpocTpaHcTBeHHAs! PUIbTPALIUSL.

Tunel TOKaIbHBIX (UIBTPOB.

CrekTpalibHbIE TPEOOPA30BAHUS.

IIpocTpaHCTBO NMPU3HAKOB.

TpeboBanus K peaBapuTEILHON 00pab0OTKEe N300pAKEHUI.

TexHonornyeckre NPUHUMUIbI HICHTU(DUKATUN U3MEHEHUI.

KpnTepnu BBICTABJICHUA OLICHKU CTYACHTY Ha 3a4€TE

no pucaumianae «I'UC-anaausy»:

Banabl

Onenka 3a-
yera

Tpeﬁonam/m K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

100 - 61

«3a4meHo»

OrneHka «3a4TeHO» BBICTABIISETCS CTYJIEHTY, €CIM OH TIy0o-
KO U IIPOYHO YCBOWJI NPOTPaMMHBIN MaTepHal U UMeeT 3Ha-
HUS O Pa3BUTHM I€OMH(DOPMALIMOHHBIX CUCTEM M 00JIaCTH UX
npuMeHeHHs Bo Bcex Buaax aestenpHocT (OK-1), ocHOB-
HBIX NPUHIUIAX W METOoJaxX aHajlu3a IMPOCTPAaHCTBEHHBIX
JTAHHBIX; IPOrPaMMHOM 00eCIeueHNH T€OMH(POPMAIIMOHHBIX
texHojoruii (OK-1, I1K-10); npuobpen ymeHHs HCIOIB30-
BaTh '€OMH(OPMAIIMOHHBIE TEXHOJIOIUU MIPU PELICHUHU 3a]a4
aHajM3a mpocTpaHcTBeHHbIX AaHHbIX (OK-1), cucremarusu-
pOBaTh NPOCTPAHCTBEHHBIE JaHHBIE AN UX 00pabOTKH M
anamu3a (ITK-10); Bnageer MeToankoi 00OpabOTKH, CHHTE3a
U aHanu3a npocTpaHcTBeHHBIX NaHHBIX (OK-1), HaBbIKamu
KPUTHYECKOIO OCMBICIICHHUS IMOJIyueHHOW HOBOW HH(pOpMa-
MM Ha OCHOBE aHajM3a LU(POBBIX MOENEH MpoCTpaH-
CTBEHHBIX JaHHBIX CpPEACTBAMH T€OMH(POPMAIIMOHHBIX TEX-
Hosoruit (I1K-10). I1pu sToM, OLIEHKa «3a4TEHO) BBICTaBIIS-
€TCsl CTY/ICHTY, TOJIbKO €CIIH €My IPEIBAPUTENILHO 3aYTEHbI
nabopaTopHble pabOThl, KOHTPOJbHAsA paboTa, pe3yabTaThl
YCTHOT'O OIIPOCa, CAMOCTOsITeNIbHAs padoTa.




OneHKa «He3aumeno» BBICTABISIETCSl CTYICHTY, KOTOPBIA HE
3HAET 3HAYUTEIBHON YacTH MPOTPAMMHOIO MaTepHala JWC-
[UTUTAHBI, JTOMYCKAeT CYIIECTBEHHBIC OMIMOKH, ¢ OOJIBIIMMU
meHee 61 «He3aumenoy | 3aTPYJHCHHUSIMH BBITIONHSET OOJIBIITYIO YacTh J1aOOPaTOPHBIX
paboT, YacTh 3alaHUil HE MOXKET BBIMONHHUTH. OICHKa «He-
3a4TEHOY» BBICTABISICTCS CTYICHTY, €CJIM OH HE OCBOWJ BCE
npodeccronanbabie kKommerenuu (OK-1, TTIK-10).

TUnoBbIEe BONPOCHI K IK3AMEHY.

1. Hcropus npeacrasienus o (popme nosepxHoct 3emin. [lonarue reounna.

2. Cnoco0bl MaTeMaTUYECKOro OMUMCaHUs MMOBEPXHOCTH Teonaa. Hanbomnee
ya00Hasi MaTeMaTH4ecKasi MOJIesIb Freoua.

3. Tumsl 3JUTHIICOUIOB, COTIACYIOIIHUECS C IIOBEPXHOCTHIO TEOUA B IIETIOM,
Y Ha OTPaHUYEHHON ero yacTu. Hy>XHO JI yYUTHIBATh MOJOKEHUE KOHKPETHOTO
AJUIMIICOU/]IA IO OTHOLICHUIO K TeonIy?

4. Meroasl mpeoOpa3zoBaHus KOOPAUHATHBIX CUCTEM, B OCHOBE KOTOPBIX
JIeKAT Pa3JIMYHbIE TUIIbI SJTUIICOUIOB.

5. Tlonsarue «reomesnyeckas aara» (Datum). Uro BkirodyaeT B ceOsl MOHATHE
«reorpaduueckas cuctemMa KoopAaruHaT)

6. B uéMm paznuume opTOMETPUICCKUX, HOPMATBHBIX U T€OAC3NUCCKUX BbI-
coT?

7. YcnoBus KOPpEeKTHON KOOPIMHATHOM MPUBSI3KU PACTPOBBIX HAOOPOB
JTAHHBIX.

8. KaxoBo HaznaueHue omnepaiuu nocrpoeHust o0ydepuoix 3ou? Kakumu na-
pameTpamu Oy(pepHBIX 30H MO3BOJISIET YIPABIATH MAacTEP MOCTPOCHUs OyhepHBIX
30H ArcGIS Desktop?

9. KakoBbI OCHOBHBIE UICTOYHUKH JAaHHBIX 11t co3nanus [IMP cymu u qHa
OKeaHa?

10. SIBnsieTcs mu MHOKECTBO U(PPOBBIX 3aMKCe TOPU30HTANICH TTOJTHOICH-
HOU 1 pOoBON MOAEIBIO penbeda?

11. Kakue mMaTeMaThuecKue aaropuTMbl TPUMEHSIIOT 115 co3aanust [IMP?

12. KakoBbl 0COOEHHOCTH MO/JIEJICH TaHHBIX, UCTIOIh3YEMBIX MTPU CO3TAHUH H

obpabotke [IMP?



13. Kakue ¢pakTopbl KOHTpOIUPYIOT KauecTBo [IMP?

14. OxapakTepusyiite ocHOBHbIE (yHKIMH 00padoTku LIMP.

15. Kak knaccuuuupyroT NpOEKIUH 110 BUTY BCIIOMOTATEIbHOM MOBEPXHO-
cTH (MOBEPXHOCTH, HA KOTOPYIO MPOCIUPYETCS 36MHOM AIUIUIICOU UITH IIap MPU
€ro 0TOOpa)KeHUH Ha TIOCKOCTB).

16. Kak xnaccuuuupyroT NpOEKIUH 10 XapaKTepy UCKaKEHUN?

17. Kak kmaccupHUIMPYIOT MPOESKIIUHU 0 OPUEHTHUPOBKE BCIIOMOTATENIbHOM
MOBEPXHOCTU OTHOCUTEIBHO MOJISPHON OCH WJIA SKBATOPA AILTUIICOMIA UK Tiapa’?

18. B uéMm cX0ACTBO U paznuiKe MIOCKUX MPSAMOYTOJIbHBIX KoopAauHat ["ayc-
ca-Kprorepa u koopauaar UTM?

19. IlpaBuna pasrpadku u GopMupoBaHUS HOMEHKJIATYpP ToNorpaguueckux
KapT.

20. Omnpenenure HOMEHKIATYpy Jncta KapThl MacimTada 1 @1 000 000 B mpo-
exuuu ["aycca-Kprorepa, cozepixaiiiero To4Ky ¢ 3aJJaHHBIMU KOOpJMHATAMHU.

21. IToctpouts LIMP. PaccunrtaTs TeHEBOM penbed, KpyTHU3HY, IKCITO3UITHIO
CKJIOHA. BBITIOJIHUTE APAnIupOBKY TEMATUYECKON KapThl.

22. Jlana [IMP. IToaroToBUTH rpaoCTPOUTENBHBIN KapKac TEPPUTOPHH.
[TapameTtpsr:

VYyactku ¢ kpytusHoi menee 10 rpaj. — GiaronpusTHbIC TSl SKUITUIITHOM 3a-
CTPOUKHU.

VYuactku ¢ ot 10 10 20 rpaa. — MaJIONPUTOAHBIE IS KUIUITHON 3aCTPOIKH.
VYuactku ¢ ot 20 10 30 rpajz. — yCIOBHO TOAHBIE JJIsl KUITUIIHON 3aCTPOMKHU.
VYuactku ¢ kpyTusHoit 0osee 30 rpaja. — He IPUTOIHBIC JJIS AKUITUIITHOM 3a-
CTPOMKH.

23. I'pynnoBas cratuctuka: /lan ¢pparMeHT MaTepuaioB JIECOYCTPOMCTBA.
PaccuuTaTs 3amac ceipopacTyiieil JpeBeCHHBI Ha y4acTKaX ¢ KaK/IbIM THIIOM Jieca.
C moMoIIpio CIIpaBOYHOM TaOIUIBI TUIIOB Jieca pacidpoBaTs aOOpeBUATYPY TH-
OB Jieca.

24. I'pyninoBas ctatuctuka: [lan ¢pparMeHT MaTepuasoB JIECOYCTPOICTBA.

Paccunrath CpEAHIOI0 KPYTHU3HA CKJIOHA BbIJACIOB C KOHKPCTHBIM THUIIOM JIECa. C



MOMOIIBIO CIIPABOYHOM TaOJIHIIBI TUIIOB Jieca pacindpoBaTh a0OpeBUaTypy TUIIOB
jeca.

25. Coznatb cuctemy mapiipyTtoB. Otmeruts mecta JITII cuMBoIOM MOJTHUU.

26. Co3zmath cuctemy MapmpyToB. OTMETUTh YIaCTKU MTPOBEACHUSI PEMOHT-
HBIX pabOT yCIOBHBIM 3HAKOM >KEJIE3HOM JOPOTH.

27. Jlanbl YepHOBBIE PE3YJIbTATHI OLIMPPOBKHU TeMaTHUecKoil kapThl. Co3ath
Kiacc JaHHbIX « Tomoorusy. OnpeaenuTh KOJIXIECTBO OMUOO0K B ucxoguom HJI.
BBINOTHUTH TOMOJIOTUYECKOE PEJAKTUPOBAHUE.

28. BBITIOTHATH TOMOJIOTHYECKOE YICHEHUH OJUTOHOB. Pa3aenuts [1IkoToB-
CKHMU paliOH TOYHO IO JIMHUH KEJIE3HOU TOPOTH.

29. 3amenuTts yuactku [IMP, cooTBeTCTBYIOIIIME MOPCKOI aKBATOPUU, HA
3nauenue NoData.

30. IToBBICHTH YETKOCTH M300paKEHHSI METO0M MOIU(PHUKAIIUN U300paKEHUS
C YCHJICHUEM BBICOKHMX 4acTOT. [[pUMEHHUTH CKOJIB3SIIEE OKHO pazMepoM 3x3, Ko-
adunmenT ycuneHus BhICOKUX yacTor K=1.

31. 3oHanbHas cTaTUCTUKA. BBISICHUTB, CYIIECTBYET JIU CBSA3h MEXKITY TUIIOM
nanamadTa U BBICOTOM HaJl ypOBHEM MODSI.

32. 3oHanbpHas CTaTUCTUKA. BBISICHUTH, CYIIIECTBYET JIU CBA3b MEXKIY TUIIOM
nanmmadra (arpudyt Rod_Name) u kpyTH3HO# CKIIOHA.

33. I1oBBICUTH MPOCTPAHCTBEHHOE PA3PEUICHHE MYJIBTUCIIEKTPATHHOTO U300-
pakeHHs 10 TPOCTPAHCTBEHHOTO Pa3peIICHUs] TAHXPOMATHUYECKOTO U300paKeHUS
METOJI0M ITpeoOpa3oBaHus [IBETOBOTO MPOCTPAHCTBA.

34. IToBBICUTH IPOCTPAHCTBEHHOE Pa3pelIeHUe MYJIbTUCIIEKTPATILHOTO U300-
pakeHHs 10 TPOCTPAHCTBEHHOTO Pa3pEIICHHs] TAHXPOMATHUECKOTO U300paKeHUS

MeTosoM Brovey.

Kpurtepuu BbicTaB/IEHHSI OLEHKH CTYJAECHTY HA JK3aMeHe
no qucuumaunne «I'NC-ananusy»:

Baaasl OueHka K-

T BaHUM K MHUPOBAHHBIM KOMIICTCHIIUAM
3aMeHa pedoBa chopmupoBa OMIIEeTeHII

O1eHKa «OTIMYHOY» BBICTABIISICTCS CTYACHTY, €CJIM OH IJy-

«OMIAUYHOY ¥
O0KO M NMPOYHO YCBOMJ NPOTPaMMHBIA MaTepual U UMEET




100 - 86

3HAHHUA O Pa3BUTHH F€OUH(DOPMALIMOHHBIX CUCTEM U 00JacTH
uX MPUMEHEHHUsS BO Bcex Buaax aesrenbHoctd (OK-1), oc-
HOBHBIX MPHUHIIUIIAX U METO/aX aHajJIKu3a MPOCTPAHCTBEHHBIX
JAHHBIX; IPOTPAMMHOM 00ECIICYeHUHN TeONH(DOPMAITMOHHBIX
texuosoruii (OK-1, ITK-10); mproOpen yMeHHs HCIIOIB30-
BaTh reOMH()OPMAIIMOHHBIC TEXHOJIOTHH MPU PEIICHUH 3a71a4
aHaJM3a mpocTpaHcTBeHHbIX AaHHbIX (OK-1), cucremarusu-
pOBaTh MPOCTPAHCTBEHHBIC IAHHBIC I HX OOpaOOTKH H
anamu3a (ITK-10); Bnageer MeToanKOi 00pabOTKH, CHHTE3a
U aHajnu3a mpoctpaHcTBeHHbIX AaHHbIX (OK-1), HaBbikamu
KPUTHYECKOTO OCMBICIICHHUS TMOJIy4eHHOW HOBOW HH(pOpMa-
MM HA OCHOBE aHaimW3a MUQPPOBBIX MOJEICH MPOCTpaH-
CTBEHHBIX JaHHBIX CPEACTBAMHU T€OMH(POPMAIIMOHHBIX TEX-
nojoruii (ITK-10). TIpu 3TOM, OIIEHKA «OTJIMYHO» BBHICTAB-
JSIETCsl CTY/ICHTY, TOJIBKO €CJIM €My MpeABapUTEIbHO 3auTe-
HBI JJa00paTopHbIe PabOThI, KOHTPOJIbHAS PadOTa, pe3yibTa-
Thl YCTHOT'O OMPOCA, CAMOCTOSITENIbHAS paboTa.

85- 76

«xopouio»

OrneHKa «XOpOII0y BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPJIO
3HAeT TeHJICHIIUU PA3BUTUS T€OMH(OPMALMOHHBIX CUCTEM U
o0nacTu X NMPUMEHEHMsI BO BceX BUJax aedrenbHoctu (OK-
1), OCHOBHBIX MPHHIMIIAX W METOJAX aHaIM3a MPOCTPaH-
CTBEHHBIX JAaHHBIX; POTPAMMHOM OOECTIeYeHHH Te€OUH(OP-
marmonHbix TexHonoruit (OK-1, I[TK-10); npuobpen ymenus
dbopMHpOBaTh IJIAHBI C TOMOIIBIO CIHEIHATU3UPOBAHHBIX
nporpammubix komiuiekcoB (OK-1, TTK-10) u cripasisieTcs ¢
3aJJaHUSMU JTA0OPATOPHBIX 3aHITHH;

BJaJieeT METOAMKONW 0OpabOTKH, CHHTE3a M aHalu3a Ipo-
cTpaHcTBeHHBIX JNaHHBIX (OK-1), HaBbIKAMH KPUTHYECKOTO
OCMBICIICHHUs TOJIY4YE€HHOW HOBOM MH(OpPMAlUU Ha OCHOBE
aHanmm3a MUQPPOBBIX MOJENEH MPOCTPAHCTBEHHBIX TaHHBIX
cpencTBaMu reonHpopMaIoHHbIx TexHoorui (ITK-10).
[Ipu 2TOM, OIlEHKA «XOpOIIO)» BBICTABISAETCS CTYICHTY,
TOJIBKO €CJIM €My MpeABapUTENbHO 3auTeHbl J1JAOOpaTOpHbIE
paboThI, KOHTPOJIBbHASL paboTa, pe3yNbTaThl YCTHOTO OIpOCa,
caMoCTOsITeNIbHas paboTa.

75-61

«y0081eme0-
PUMENTbHOY

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIECHTY,
€CJIM OH MMEET 3HaHUS TOJIBKO OCHOBHOTO MarepHala - TeH-
JEHIIMN Pa3BUTHUSL T€OMH(POPMAIIMOHHBIX CHUCTEM U 00J1acCTh
UX TpUMEHEHus BO Bcex Buuax aesarensHoctu (OK-1, TIK-
10), HO He yCBOWIJI 3HaHHS KOMIICTCHIMHA B IETANISAX, JIOIYC-
KaeT HETOYHOCTH, HEIOCTaTOYHO MPABUIIbHBIE (POPMYITUPOB-
KM, HApyLIEHUs JIOTUYECKOW IOCIIEe0BAaTeIbHOCTH B H3JIO-
JKEHUHM MPOrPaMMHOI0 MaTepuaja, YMEHUS U HaBBIKM KOM-
nerennuii (OK-1, TIK-10) - BbpaboTaHbl HEIOCTATOYHO B
IIOJIHOM Mepe, MOATOMY CTYJIEHT MCIBITHIBAET 3aTPYAHEHUS
IIPY BBITIOJIHEHUH MPAKTUYECKUX padoT.




MmeHee 61

«Heyoose-
meopumeib-
HO»

OrueHka «Hey0os81emeopumenbHoy BBHICTABISIETCS CTYIEHTY,
KOTOPBIM HE 3HAET 3HAYUTEIBHON YacCTU MPOrPAMMHOIO Ma-
Tepuaja JUCUUIUIMHBI, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH,
¢ OONBIIMMH 3aTPyJHEHUSMHU BBIOIHSACT OOJNBIIYI0O YacTh
npakTH4eckue paboThl, YacTh 3aJaHU HE MOKET BBINOJ-
HUTh. OeHKa « HEYJOBJICTBOPUTEIHLHO» BBICTABIISECTCS CTY-
JEHTY, €CJIM OH HE OCBOMJI Bce MpodeccuOHaNbHBIE KOMIIe-
terimu (OK-1, TTK-10).




