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ABSTRACT

Specialist’s in 21.04.02 «Land management and Cadasters»
Program «Geoinformatics and Cadaster techniques»
Course title: «Mathematical Modeling of Geospatial Datay

Basic part of Block, _1_credit

Instructor: Krasnopeyev Sergey Mikhaylovich

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

- competencies, formed as a result of learning previous disciplines —
«Informatics in Geodesy», «Higher Geodesy, cartography and basics of coordinate-
time systems», «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
information, computer and network technology;

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

Learning outcomes: The formation of competencies for the achievement of
self-design and implementation of GIS application projects and to perform geospatial
data analysis.

Course description: Formation of knowledge about the methods of digital
representation of geographic data and their properties, spatial data models.

Formation of skills of drawing up terrain models and other geospatial objects
and bringing solutions to fully acceptable result in practice.

Mastering of the GIS software, simulation and analysis of spatial data,

Formation a common understanding the role of geoinformatics in accelerating
the innovation development of different economic sectors.

Main course literature:



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.

URL: http://lib.dvfu.ru:8080/lib/item?id=chamo:290800& theme=FEFU
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.
URL: http://lib.dvfu.ru:8080/lib/item?1id=chamo:290800&theme=FEFU

Form of final control: pass-fail exam.


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

AHHOTAIIMS K PABOYEH ITPOT'PAMME JUCIIUILINHBI

«MaTemaTnueckoe MOACTUPOBAHUE I'CONMMPOCTPAHCTBCHHDBIX TAaHHBIX»

JlanHas aucnMIUIMHA pa3paboTaHa Ui CTYACHTOB HaIpaBJIECHUS MOATOTOBKHU
21.04.02  3emneycTpoMCTBO U KaAacTphl, MarucTepcKas mporpamma
«"eonHpOpMALIMOHHBIE U KaJaCTPOBbIE TEXHOJIOTHM» W BXOJUT B BapUATUBHYIO
yacTh 0s10ka PakynbTaTuBbl yueOHoro miana (PT/(.B.01).

OO6miass TPyIOEMKOCTh JUCIHUIUIMHBI cocTaBisger 36 dacoB (1 3adeTHas
eAUHMIA). YYEOHBIM IJITAHOM MPETyCMOTPEHBI JIEKIMOHHbIE 3aHATHS (9 YacoB),
npakTU4ecKue 3aHsaTus (9 yacoB) U camocTosiTelnbHas padoTa cryieHTta (18 yacon).
ATTecTanus CTYJEHTOB — 3a4€T BO BTOpPOM ceMecTpe | Kypca.

JMucuunnmHa «MaremMartndyeckoe MOJIEIUPOBAHUE — T'€ONMPOCTPAHCTBEHHBIX
JAHHBIX» Oasupyercss Ha AucHUIUIMHAX: «COBpEMEHHbIE METOAbl CTaTUCTUYECKOIO
aHanm3a», «HbopMalMoHHBIE TEXHOJIOTMHM B cdepe KamacTpa W YCTPOMCTBa»
«MeTtopl ynpaBlieHHs 3€MEJIbHBIMUA pecypcammu». JIOTMUECKU U COJEPKATEeIbHO OHA
CBsA3aHa C JUCLUMIUIMHAMHU MAaructparypbl: «MOHUTOPUHIOBBIE UCCIICIOBAHUS
NPUPOAHBIX M  3€MEJbHBIX pecypcoB», «TeppuTopuanbHOE IUIAHUPOBAHHE,
«IIporano3upoBanuie pa3BuTus Teppuropum», «I ' MC-ananus».

Heap AMCUMIUIMHBI — W3YYEHHWE U OCBOCHHUE MAaTeMaTHYECKMX MOJEleH u
METO/IOB, HEOOXOJUMBIX [JIi pabOThl C aBTOMATU3UPOBAHHBIMU CHUCTEMaMU
TONOrpado-reoe3nIecKoro 00ecreueHus.

3agaum JTUCUUIJIMHBI:

-opMupoBaHUEe 3HAHUN O 0A30BBIX MATEMATHYECKUX MOHSITUSX U OCHOBHBIX
METOJaX PELICHHS CTaHJAPTHBIX 3a/adY;

- (opMHUpOBaHHE HABBIKOB COCTABJICHHUSI MOJIEJIEM MECTHOCTH U APYTUX
r'eONPOCTPAHCTBEHHBIX OOBEKTOB;
-(popMHUpOBaHNE TOTOBHOCTH K OCBOEHHIO T€OMH(OPMAITMOHHBIX CHUCTEM U

JPYroro NporpaMMHOI0 00€CIeYeHHUs 110 AUCIUIUIMHE.
JUIst yCcHemHoro u3y4eHus: JUCHUIUIMHBL «MareMaTuyeckoe MOIEIUPOBAaHUE

reONPOCTPAHCTBEHHBIX JAHHBIX» Y OOYyYarolUXCsl AOKHBI OBITh CHOPMUPOBAHBI
CJIEyIOIMeE MPEeABAPUTENIbHBIE KOMIIETEHIIMU: BiIaleHuEe OOLUIMMH IIPEICTaBICHUAMU
O  TPOCTPAHCTBEHHOM  CTPYKTyp€  pachpeleieHuss  reorpapuueckux U

AJIMHUHHUCTPATUBHBIX O6T>CKTOB; 3HaHHUC OCHOB 3KOHOMUMKH, CTATUCTUYCCKOI'O aHaJIM3a



U TEOpPUM BEPOATHOCTEH, O0a30Bbleé HABBIKM WX HCIIOJIb30BAHMUS; YMEHHE
MOJIb30BAaThCSA TEOJIC3UYECKUMU TpHOOpaMd U 3HATh METOAbl 00paboTKU U

MPE/ICTaBIICHUS MMOTYYEHHON HH(POPMAIIHH.

[Inanupyemble pe3yabTaThl OOYy4YEHHS 1O JAaHHOW JMCHMIUIMHE (3HAHUA,
YMEHUS, BJIaJICHUsS), COOTHECEHHbIC C IUIAHUPYEMBIMH pe3yjbTaTaMU OCBOCHHUS
00pa30BaTEeNbHON MPOrPaMMBbI, XapaKTEPU3YIOT 3Tanbl (HOPMHUPOBAHMS CICAYIOIINX

KOMIIETEHIIU:

Koa u dopmyaupoBka
(bopmy.tup Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEHIIUH
OCHOBHBIC TOHSATUS W METOJbI MAaTEMaTHYECKOTO
MIK-10 aHanu3a reoNnpOCTPAHCTBEHHOM uHdopmanuu,
3naer TEXHUYECKHUE U TPOTPaAMMHBIC CPEICTBA peaan3aliuu
CIOCOOHOCTH MOJTYYaTh U WH(OPMALIMOHHBIX ~ MPOLIECCOB  MPH  CO3JaHUH
006pabaTeIBaTh HHPOPMAIHIO uupoBoi MOAENM Pa3TUYHBIX YYaCTKOB 3E€MHOU
MOBEPXHOCTHU

Y3 Pa3IMYHbIX UCTOYHUKOB,
HCIIOJIB3YS COBPEMCHHBIE NPUMEHSTh  KapTorpaguueckue MPOeKIHH  MpH
CcOo3aHMU IU(QPOBBIX MOJENEH JIIOOBIX YYacTKOB
YwMmeer 36MHOM MOBEPXHOCTH, HUCIOJIb30BaTh BO3MOKHOCTHU
BBIYUCIIUTEIIbHON TEXHUKU TUTSt 00paboTKu
M3MEPEHHBIX JTaHHBIX

nH(OpMaLIOHHbBIE
TEXHOJIOTUU U KPUTUUYECKHU
€€ OCMBICTTUBATh

METOJIaMU MAaTEMaTUYEeCKOT0 OMHCAHUS (HU3UUECKUX
MPOIIECCOB B 00JaCTH MOJEIUPOBAHUS JTUHAMHUKU
W3MEHEHUsT  TOBEPXHOCTHM  3€MJIM,  HaBBIKaMU
MOZACIIMPOBAHUA IIJIAHOB W KapT Y4YaCTKOB 3eMHOM
MOBEPXHOCTH C TMOMOIIBI0 TeOMH(POPMAIIIOHHOTO
MPOrpaMMHOTO o0ecTieueHus

Bnaneer

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
Paznea I. O0mee npeacraBiaenue o cnennduke reorpagpuuecKkux
(mpocTpaHCTBEHHBIX) JAHHBIX (3 yaca)
Tema 1. Konuenuus reorpaguyeckux (MpoCTPaHCTBEHHBIX) JAHHBbIX.
Karteropuu npocrpancrBeHHbIx npodiaem (1 gac).
e [lonsTue reorpaguyeckux AaHHBIX; GOPMbI aOCTparupoBaHus reorpaduyecKux
00BEKTOB; MPOCTPAHCTBEHHBIE B3aUMOCBSI3H.
e CnocoOsl HH(POBOro MpeICTaBICHHS IPOCTPAHCTBEHHBIX JaHHBIX.

e Opranuszanus puU3NIecKoro XpaHeHUs MPOCTPAHCTBEHHBIX JAHHBIX.



e (OCHOBHBIE TOIOJOTHYECKHE KOHIIETNH, ucnoyib3dyembie B ['IC; opranmu3arus
(U3NYIECKOTO XPaHEHUS TOTIOJIOTHUECKON HHPOPMAITHH.

e Omnpenenennst [ UC. Komnonentsl ' UC. PoacTBeHHbIE THIIA TPOTPAMMHOTO
oOecrieueHusl.

e 3anada pasmemenus (location problem).

e 3agada pasMmemeHus-pacnpenenenus (location-allocation problem)

e 3apgaua pacnpenenenus (allocation problem)

e 3ajada BbIOOpA ONTUMAIBHOTO MApUIPyTa MPU HATMYUU MPEIONpe1eIEHHOM
TpaHcnopTHO# cetu (route finding problem)

e 3anaya BHIOOpPA ONTUMATBLHOTO MApIIPYTa MO OE310POXKbBIO (Cross-country
movement problem)

e 3ajaua pailoHrpoBaHus (zoning problem)

Tema 2. IlonsiTue reorpadpuueckoi cucrembl koopauHat. Kaprorpadpuueckue
npoekunum (2 yaca).

e [lpencraBnenue yuénsix o urype 3emnu. [loBepxHocTH 3mimncoua, reoua,
KBa3UI€OMIA.

e [lonsatue reoge3ndeckort gatel (Datum).

e [IpeoOpazoBanus MEX1Y Ir€0Ae3UYECKUMU JaTaMU. [ €OLleHTpUYECKUI CABUT,
meroa bypca Bonbga, meton MonoaeHcku.

e [‘eonesnueckas (reorpaduueckas) cucrema koopauHar. [IpoctpancTBenHas
NpsIMOYTOJIbHAS (KapTe3uaHCcKas) cucTeMa KOOpAMHAT. 3aKperieHue
npsaMoyroiapHoi CK Ha MECTHOCTH.

e (CucTeMbl BBICOT.

e [IpoeKTHUBHBIE CUCTEMBI KOOPAWHAT: BUbI BCIIOMOIaTEJIbHBIX POEKLINNA;
OPUEHTHUPOBKA BCIIOMOI'aTEIbHOM MOBEPXHOCTH OTHOCUTENBHO MOJISIPHOM OCH

WM 3KBATOPa AJIMIICOUIA; CIOCOO MOJYUYEHHUS; XapaKTep UCKAKEHUM.



Paspnen I1. UcTouHMKHM 1 MOJeJIM IPOCTPAHCTBEHHBIX JAHHBIX (2 yaca)

Tema 1. UcTouHMKHM NPOCTPAHCTBEHHBIX JaHHBIX (1 yac).

bymaxxubie Hocutenu. TexHONIOrusT KOOPAUHATHOM MPUBSI3KH.

BexropHas rpaduka u3 rpadpuyeckux penakropon. Konsepraius hopmaron
JAHHBIX, KOOPJAWHATHAS IPUBS3KA JAHHBIX.

JlanHble B TaOaIu4IHOM dopme.

JlaHHBIEC MPSMBIX HHCTPYMEHTAIBHBIX U3MepeHuil. CucTteMbl ri100aabsHOTO
no3utmoHupoBanus. [IpuHuun padboTel cUCTEM II100aIbHOTO
o3uLMOHUpoBaHus. JuddepeHimanbabie U3MEPEHHUs.

JlaHHBIE TUCTAaHIMOHHOTO 30HANPOBaHUA 3eMiIu. ONTHYECKUE CUCTEMBI,
MHUKPOBOJIHOBBIE (palapHbI€) CUCTEMBI, CUCTEMBI JJa3€PHOI0 CKAHUPOBAHUS.
['otoBbIe M POBBIE MPOCTPAHCTBEHHBIE AaHHBIE. OOIIEA0CTYITHbIC

ITPOCTPAHCTBEHHBIC TAHHBIC.

Tema 2. Moaenu npocTpaHcTBeHHBIX AaHHBbIX (1 yac).

["eopensumronHas MOACIb TaHHBIX.
HNHTerpupoBaHHas MOJIEIb IAHHBIX.
OOBEKTHO-PEAIIMOHHAS MOJICTTh JaHHBIX.
OO0BexTHAS MOAEIb TaHHBIX.

MeTO)I]'::I OpraHu3alyvy XpaHCHUA U YIIPABJICHUA ITPOCTPAHCTBCHHBIMU JAHHBIMU

8 PCYB/L.

Paznen I1I1I. MeToabl NpoCTPaAaHCTBEHHOT0 aHAaM3a (3 yaca)

Tema 1. Metoanl ananu3a reorpagudeckux gaHubix (1 gac).

Bri6opka 00BEKTOB 10 aTpUOYTUBHOMY MJIM MPOCTPAHCTBEHHOMY KPUTEPHIO
bydepuzarus o0beKkTOB

Ornepaunu TOMOJOTUYECKOTO MEPEKPHITUA CIOEB (OBEPIICHHBIE ONIEpaIUN):
v' CiustHue CIIOEB

v' O0peska cloéB



v' Tlepeceuenue CI0EB
v' O0benuHeHne (TOMOJOIHYECKOE) CIIOEB
e ArperupoBaHHE JaHHBIX
v’ Paspylienne rpanui] 0AHOPOIHEIX (110 00IIeMy IpU3HaKy) o0aacTeit
v' BslIykibie 0007109KH
v Knacrepuzanus
e CereBoil aHaU3
v" Tlouck GKaiero myHKTa 00CTyKHBaHHS
v' Pa3paboTka KpaTdyaiIiero Mapipyra
v' TloAroToBKa MapumpyTHOTO JINCTA MEPEABHKEHHUS

e Ormnpezenenre 30H 00CITyKUBaHUS

Tema 2. Anaau3 noBepxHocTeii u moJeii (2 yaca).
e lcrounuku qaHHbIX 471 nU@poBoi Mmojenu penabeda (LIMP)
v" Tomorpaduueckue KapThl U ILIAHBI
v Ctepeonapbl paJapHbIX U ONTHYECKUX CHCTEM

Tuner [IMP

v’ PacTpoBble MOJEIH

v" Bekropusie mojein (TIN — Triangulated Irregular Network)
e Maremarnueckue aaropuTMbl, UCIIOJIb3YyeMbIE s TocTpoeHus: LIMP
e lcnonw3oBanue [IMP

v' Pacuét MOp(HOMETPHUECKUX XapaKTEPUCTHK

v TUApOIOTHYECKOE MOIETHPOBAHUE

v OrmbIBKa penbeda

v OprorpanchopMHUPOBAHKE A2PO- U KOCMUUECKUX CHUMKOB

v" OreHKa 30H BUIUMOCTH € 3aIaHHOM TOYKH (TOYEK) 0030pa

e 3x MCpPpHas BU3yaJIn3alus, BUPTyaJIbHAA PCaJIbHOCTb



Paszpnen IV. UndpacTpyKTyphl NPOCTPAHCTBEHHBIX JaHHBIX (1 yac)
Tema 1. UadpacTpykrypsl npoctpancTBeHHbIX JaHHBIX (MIT) (1 yac).
o Konuenuus UIT
e llHTeponepabenbHOCTh (CIIOCOOHOCTh K B3aWMOJAEWUCTBHIO), TEXHOJIOIMUECKHE
OCHOBBI pEIICHUs TPOOIeMbl HHTEpOIIepadeIbHOCTH.
e Cucrema MEXIyHapOJHBIX CTAHIAPTOB, PETIAMEHTUPYIOLIUX pa3pabOTKy U
pa3BépThiBanne KomroHneHToB UIT/I.
e (Ciyx0a KaTajoroB MeTaIaHHbIX
e Ciyx0a J0CTyIa K MPOCTPAHCTBEHHBIM 00BbEKTaM (BEKTOPHBIE JaHHBIE)
e Cayx0a noctyna K pacTpoBbIM HA0OpaM JaHHBIM
e Cnyx0a ocTtyna K IBETOKOJIMPOBaHHON HH(popmanmu (kapTorpaduyeckue
KOMITO3HITHH )

e Cnyx0a nocTyna K anropurMam oOpabOTKU JTAHHBIX.

II. CTPYKTYPA U COJIEP’KAHUE TPAKTHYECKOM YACTHU KYPCA
(9 vac.)
3ansaTue 1. Co31aHue NOJNTOHAJBbHBIX H JIUHEHHBIX 00bEKTOB; METO/IbI
PeIaKTHPOBAHMS POCTPAHCTBEHHBIX 00BEKTOB (2 yac.).

1. Havamo ceanca pegakTUpOBaHUs; CO3JaHUE OOBEKTOB CTaHIAPTHBIM
CocoOOM, C HCIHOJIb30BAHUEM OIPAHWYEHUS IO PpACCTOSHUIO W/WIW  YIiy,
MpUpAIEHUEM KOOPJWHAT, yKa3aHUEM aOCONIOTHBIX KOOPAMHAT; KOMHPOBAHUE U
BCTaBKa MPOCTPAHCTBEHHBIX OOBEKTOB; MOBOPOT, MEPEMEIICHUE, MACIITAOUPOBAHUE
00BEKTOB; PACTSXKEHHUE U COKpAIEHUE JTUHEUHBIX OOBEKTOB.

2. HaBbeiku BBIOOpa ONTHMAIBLHON TMPOEKIUHU, CO3JAHUS TOJIH30BATEIBCKUX
npoekuuii: ChopMupoBaTh U MOATOTOBUTH JJIS MEYATH MAKET KOHTYPHOU KapThl HA
CEBEPHYIO YacTh aKkBaTOpUM THXOro okeaHa.
3ansTue 2. CoriiacoBanue reoge3ndyeckux aart (1 gac.).

1. CormacoBaTh OTOOpa)K€HHE MaTE€pPUAIOB, HCHOJb3YIOUIUX Pa3IMYHbIC
CUCTEMbl KOOpPAMHAT W reoje3nudeckue Aathl ([aTtymbr). OueHUTHh MOrPENIHOCTH

COBMEUICHUS MpOCTpaHCTBEHHbIX JAaHHbIX (IIJ[), BbI3BaHHBIE OTCYTCTBHUEM



COIJIaCOBaHMS CUCTEM KOOPIMHAT.

HcxonHbie TaHHBIE:

e OparMeHT MHOTO30HAJILHOTO KOCMUYECKOTro CHUMKaA paguometpa ASTER
(mpocTtpancTBeHHOE paspenieHue 15 m). I'eorpaduueckas CK, Jatym WGS1984

e @parment Tonorpaduueckoit kaptel MacmTabda 1 : 100 000. CK I'aycca-Kprorepa
(monepeunas Mepkaropa), 30Ha 23 (1ieHTpaisHbiii Mepuauan 135E), latym
[TynkoBo 1942 r.
2. OueHUTh TOTPEUIHOCTH COBMEMICHUSI MPOCTpPaHCTBEHHBIX AaHHbIX (ILJT),

BbI3BaHHbBIC

® OTCYTCTBHEM COIJIACOBAHMS CUCTEM KOOPAUHAT;

® [IOrPEIIHOCTHIO MPOCTPAHCTBEHHO MPUBSI3KHU (HAIPUMED, ISl KOCMUUECKUX
CHUMKOB, TpaHC(HOPMUPOBAHHBIX B KapTOrpaduueCKyro MPOCKIUIO MO TaHHBIM
OOpTOBOI aBTOMAaTUYECKON CUCTEMbI HABUTAIIMK) U HE YUETOM BIUSHUA peibeda
MECTHOCTH.

N3meputh CTEneHb paccoriiacOBaHUs rOCyapCTBEHHOM TonorpaduyecKkon KapThl

macmrada 1 : 25 000 (cucrema koopaunat — [lynkoBo 1995) u

A) caumka ¢ KA «Kanonyc-B Nely (CK UTM, npocTpaHCTBEHHOE pa3pelieHue
2,1 M, mpuBsi3Ka 0 OpOUTATEHBIM MapaMeTpaM) 6€3 COrJacoBaHUsI CUCTEM
KOOPAUHAT;

b) Toro ke cHUMKa Mociie COrIacOBaHUs CUCTEM KOOPAUHAT;

B) Toro ke cHMMKa TOCJie OPTOKOPPEKIIUU U COTIACOBAHUS CUCTEM KOOPIUHAT.

3ansTue 3. KoopaunaTHasi npuBsi3Ka pacTpoBbIX HA00OPOB JaHHLIX. (1 yac.).

VYcnoBust KOppeKTHOU reorpaduyeckoi NPUBS3KU PACTPOBBIX HAOOPOB JAHHBIX.

1. BBINOTHUTH KOOPAMHATHYIO TMPHUBA3KY B [OCYyZapCTBEHHYIO CHCTEMY
koopauHat 1942 r., 30Ha 23, (hparMeHTa OTCKAaHUPOBAHHON TOTIOTPAPUIECKON KapTh

JBYMSI CITOCOOaMH:

o Jlnst popMUpOBaHUS PETIEPHBIX TOYEK UCTIOIB30BATh KOOPAMHATHO MPUBSI3aHHBIH

BEKTOPHBIN CII0I1 00BEKTOB TPAHCTIOPTHOM HHPPACTPYKTYPHI.



e B kayecTBe penepHbIX TOUYEK B3SThI IEPECEUEHUS] KUIIOMETPOBBIX JTUHUI
TornorpaduyecKoi KapTel, Oyrkaiiume K yriaam pactpa. X koopauHatsl B
cucteme koopauHat ['aycca-Kprorepa, 3ona 23, npuBenensl B gaitne GCP's.txt
2. BpINONHUTE MNPUBI3KY pacTpoOBOM  KOIMM  HOMEHKJIATYpPHOIO  JIMCTA

TOMOTrpaUYECKON ¢ OTCYTCTBYIOIIMMHU HA HEW KOOPAWHATHBIMU JIMHUAMHU (CHCTEMa
KOOpAMHAT M MPOEKUUs H3BECTHHI). 11 KOOpAMHATHOW MPUBSA3KUM B KadyecTBE
KOOPJIMHATHON OCHOBBI UCIIOJIb30BATh:

e 3HaHue npaBuiia pa3rpadku HOMEHKJIATYPHBIX JTUCTOB TOMOTPa(UUECKUX KapT;

e KoopANHATHO NMPUBSA3aHHBIN CJION aBTOMOOUIIBHBIX JTOPOT.

3. BbINOMHUTE TPUBS3KY PAacTPOBBIX KOMUH KapT, MH(OpMaLUs O CHCTEME

KOOpAWHAT U IMPOCKIHHU KOTOPBIX HC NU3BCCTHA

3ansrTue 4. OTodpaxenne TAOIUYHBIX JaHHBIX. (2 Yac.).

1. OTtoOpa3uTh MOJOKEHHE OOBEKTOB B MPOCTPAHCTBE, €CIM HHPOPMALHMS O
KoOpAuHaTax o0ObEeKTOB paszmernieHa B Tadnunax (*.dbf, *.mdb, *.xls) unu daitnax
TeKkcToBOro popmarta (*.csv).

2. Coszpath cnoil pa3rpadku JUCTOB TONOrpapUUecKux KapT (MHACKCHON CETKH)
macmTaba 1:1000000 na Teppuroputo IIpumopckoro kpas. OOGecneduThb
BO3MOXXHOCTh M3rM0a JUHUM IIHMPOTHI NpPU OTOOpakeHUH €€ B MPOEKTUBHBIX
cucTteMax KoopauHat, Harpumep [lynkoso 1942, 30Ha 23.

3. Pesynbrarel  OeperoBblx — HAOMIOAEHMM  MOPCKUX  MJIEKOIUTAIOUIMX
npeacraBieHsl B Tabmuue. lloctpouTh KapTy BH3yallbHO  OOHApY’>KEHHBIX
MJIEKONUTAIOIMX ¢ TupPepeHnraieil mo BujiaM, BO3pacTy U KOJIMYECTBY COTIACHO
JIETeHIE.

4. TlocTtpouTh KapTy Mapuipyta JIBWXKEHUS cyaHa no pesyiabratram GPS-
TPEKUHIa C YKa3aHUEM y4acTKOB, CKOPOCThb JBM)KEHMsI Ha KOTOPBIX mpeBbimiana 10

KM/4ac.



3ansrTue S. IlpocTpancTBeHHbIN aHATM3. (2 Yac.).

1. Onpenenuth miomaab (B KM.KB.) U JOJIIO TEPPUTOPUHU, UMEIOUIEH CTaTycC
«0c000 OXpaHsAeMON MPUPOJHON TEPPUTOPUN», JJIS KaKIOTO aJMUHUCTPATUBHOTO
oOpazoBanus [IpuMopckoro kpasi.

2. lloaroTroBUTH  KapTy  3€Me€Nb, JOCTYHHBIX  JUIsl  XO3SIMCTBEHHOTO
UCIIONB30BaHusA. M3 XO3SICTBEHHOTO WCIIOIb30BaHUA MCKIIOUUTh 3€EMJIM BOKPYT
HACEJIEHHBIX TyHKTOB B paJInyce:

10 kM, eciin UnCIeHHOCTh HacesieHus He npesbimaet 10 000 ven.;
1 8kM, ecnu unciaeHHOCTh HaceneHud He npepbimaeT 40 000 yen.;
25KM, €Clu YUCIEHHOCTh HaceneHus He nmpeBbimaeT 100 000yern.;
40xM, ecnii yncneHHOCTh HaceneHus npesbimaet 500 000 yen.

3. Omnpenenuth paiionsl I[IpuMopckoro kpasi, HauboJyiee MNPUBICKATEIbHBIE C
TOYKH 3PEHUSI OXOThl Ha BOJOIUIABAIONIYIO AWYb. KpuTepuil MpUBIEKATEIbHOCTH -
II0MAAh (B KM.KB.) JYUYIIUX YTOJIUM JJI1 OXOThI Ha BOJIOTUIABAIONTYIO TUYb.

4. TloaroroBuTh  KapTy  3€Meib, JOCTYNHBIX TSI  XO3SMCTBEHHOIO
UCIIOJNB30BaHusA. M3 XO3SIICTBEHHOTO WCIOJIb30BaHUA HCKIIOYHUTh 3€MJIM BOKpPYT
aBTOJOPOT B pajinyce:

10 kM, [J1s1 TOpOT KpaeBOTO 3HAYCHUS;

25KM, Ju1s 1OopoT (peAepaIbHOTO 3HAUCHHS;

3anusaTue 6. MopdomMeTpudeckue xapakrepuctuku peabeda (1 uac.).
Paccuurars:

e [Ipodunu BbICOT.

e Kapry 3HaueHN KPYTU3HBI

e KapTy 3KCIO3UIIMI CKIIOHOB

e [lons n3onMHUK BBICOTHI HAJl YPOBHEM MOPSI

e TeneBoii penbed

e OOBEMBI U MJIOIIAU YYACTKOB



III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Y4eOHO-METOIUIECKOE oOecrieueHue CaMOCTOSITEIILHOM paboTHI
O0yJaroIUXCsl 110 JIUACIATUINHE «MaremaTHueCKO€E MOJICIIMPOBAHUE
T'CONPOCTPAHCTBCHHBIX JIAHHBIX» MpeAcTaBicHo B I[lpuiokeHnn 1 W BKIIOYaeT B
ce0s:

M1aH-TpaduK BEITIOJHEHUS CAMOCTOSTEILHOW pabOThI MO JUCITUIUIMHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJIHCHHE 110 KXKIOMY 33JI1aHUIO;

XapaKTEPUCTHKA 3aJaHUN IS CaMOCTOSTEIBHOW pPabOThl OOYy4aromuXxcs |
METOMYECKHE PEKOMEH IAIUN 110 WX BBITIOJIHCHHUIO;

TpeOOBaHMS K MPEACTABICHUIO U 0(OPMIICHUIO PE3yIbTATOB CAMOCTOSTEIIEHON

paboThI;
KPUTEPUU OLIEHKH BBIIIOJHEHUS! CAMOCTOSTEIbHONU PadOTHI.

IV. KOHTPOJIb TOCTW)KEHWSI LEJENA KYPCA

Kowmneren | OueHouHble cpeAcTBa - HAMMEHOBAHUE
Ne KonTponupyemsle pazaenst / 1Hu -
/11 TEMBI TUCITUTUINHBI Texymuit TIpomesxyTounas
KOHTPOJIb aTTecranusa
I1K-10 YO-1 YO-1
KonTposbhblii 3ayer
Pa3nen 1. O0mee npeacrasienue orpoc Bompocer Nel-2
1 o crieruuke reorpa@uuecKux Bomnpocst Nel-6
JTaHHBIX I1P-7
IIpakTueckoe
3ansaTue Nel
YO-1 YO-1
KoHntposnbnslii 3auer
oIpoc Bompocer Ne 3-10
2 Paszpnen II. Mcrounuku u Moaenu Bomnpocsr  Ne7-
IIPOCTPAHCTBEHHBIX JAHHBIX 13
[1P-7
IIpakTueckoe
3aHsTHe Ne2-3
YO-1 YO-1
KoHnTtponbnbIi 3auer
oIpoc Bonpocer Ne 11-19
3 Paznen III. Metoab! Bonpocsr Nel4-
IIPOCTPAHCTBEHHOI'O aHAJIA3a 19
[1P-7
[IpakTueckoe
3ansaTHe Ned
YO-1 YO-1
4 Pazgen IV. UadpactpykTypsl KonTposbnsiii | UTOroBbIN Ompoc-3ader
MIPOCTPAHCTBEHHBIX TAHHBIX onpoc [1P-10 Keiic-3anaua
Bonpocsr Ne20-| Bce Bompocsl k 3a4ery.
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I1P-7
[IpakTrueckoe
3aHaTHe Ne5-6

TunoBbsie KOHTPOJIBbHBIC 3aJaHUS, METOIUYECKUE MaTEPHUAIIbI, ONPEACIISIONINE
MpOLIETypbl OLICHUBAHUS 3HAHWUW, YMEHUIM U HABBIKOB U (WUJIM) OMBITA JEATEILHOCTH,
a TaKKe KPUTEPUHM U IOKa3aTelau, HEOOXOJIMMBbIE [JIsi OLEHKU 3HAHWM, YMEHHH,
HABBIKOB M XapaKTepU3YIOIIHe 3Tamnbl (OPMUPOBAHUS KOMIIETEHIIMH B TIpoliecce
OCBOCHHMSI 00pa30BaTEIBLHON MPOTrpaMMBl, MpecTaBieHbl B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbBI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JMTEpaTypa
(2/1eKmpoHHbLe U nevamuvle U30aHUs1)
1. be3pykoB A.MA. Maremarnueckoe 1 UIMUTAIMOHHOE MOJIETMPOBAHUE : Y4€O.

nocodbue / A.W. be3pykos, O.H. Anekcenniea. — M. : UHOPA-M, 2017. — 227 c. +
Hor. Marepuaisl. DIIEKTPOHHBIN pecypc; - Pexum Jocryna

http://www.znanium.com

2. T'eoundopmaruka: yueOHuk: B 2 kH.: kH. 2 /coct. E. I'. Kanpanos, A. B.
Komikapes, B. C. TukynoB u ap.; nox pen. B. C.Tukynosa. — MockBa: Akanemus,

2010. — 428 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:290802 &theme=FEFU (29

9K3.)

3. PesynkoB .. CTpykTypsl 0a3 HaHHBIX [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue mo kypcy «banku maHHbix»/ PeByHkOB I'.Ml.— DJEKTpOH. TEKCTOBBIE
naHHble.— M.: MOCKOBCKHI TOCYJIapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET UMEHU
H.O. baymana, 2009.— 16 C. — Pexxum JOCTyTa:
http://www.iprbookshop.ru/31569.html

JJonmosHuTEILHAA JIUTEPATYpPa
(me4yaTHbIE U 3JIEKTPOHHbIE U31aAHMS)
1. ABepuenkoB B.. OcHOBBI MaTEMAaTHYECKOTO MOJICTUPOBAHUS TEXHUYECKUX
cucTteM [DIeKTpOHHBIH pecypc]: yueOHoe mocobue/ ABepueHkoB B.U., denopos

B.IL., Xe#ipenm M.JI.— DnekTpoH. TEKCTOBBIE JaHHbIe.— bpsHCK: bpsHCkwHit


http://www.znanium.com/
http://lib.dvfu.ru:8080/lib/item?id=chamo:290802&theme=FEFU
http://www.iprbookshop.ru/31569.html

roCyJapCTBEHHbIM TeXHH4YecKuil yHuepcurer, 2012.— 271 c. — Pexxum pocryna:

http://www.iprbookshop.ru/7003.html

2. Hukymun K.C. Marematudeckoe wmojenupoBanue B cucteme Mathcad
[DONEeKTpOHHBIN  pecypc]: METOJUYECKHE PEKOMEHJAUU 10  BBINOJHEHUIO
KOHTPOJIbHBIX PaboT mo Kypcy «KoMIbIOTEpHOE HHKEHEPHOE MOJIETUPOBAHKEY/
Hukymua K.C.—  DOnekTpoH. TekcToBele  JaHHble.— M.: MockoBckas
rocyJlapCTBeHHas akajeMusi BojJHOro tpancnopra, 2009.— 65 c. — Pexxum nocryna:

http://www.iprbookshop.ru/46717.html.

Ilepedyensb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTepHeT»
1. http://geomatica.ru/ — ApxuB HOMEPOB KypHaia «I 'eoMaTuka.

2. https://dataplusru/news/arcreview/ — ApxuB HOMEpPOB razetsl «ArcReview»
(I'eonHndopmarmoHHbIC CUCTEMBI 1151 OM3HEca U OOIIECTBA).

3. http://www.gisa.ru — opunmansueiii caiit ['IC-Acconumanuu.

4. http://www.opengeospatial.org — opuuanbHbid cadT OTKPBITOro

IConpOCTPAaHCTBCHHOT'O KOHCOpIUYMaA.

5. http://earthexplorer.usgs.gov/ — KaTanor pecypcoB NpoCTpaHCTBEHHBIX

naHHbIX ['eonornueckoit ciyx0n1 CILIA (USGS).

Ilepeyenb HHPOPMAIITMOHHBIX TEXHOJOTHA M MPOTrPAMMHOI0 00ecneYeHnst
IIpu ocymecTBieHnr 00pa3oBaTENbHOIO Mpoliecca MO  JUCUUILIUHE
UCIIOJIB3YeTCsl  MpOrpaMMHOE  OOeCledeHre, OTHOcAIleecs K  KaTeropuu

MPOTrPaMMHOTO 00ECTIEYEHUS C OTKPBITHIM MPOTPAMMHBIM KOJOM:

1. ArcGIS for Desktop — https://www.esri-cis.ru/

2. QGIS (Quantum GIS) — kpoccmiarpopmenHas reonHGOpMaAIMOHHAS CUCTEMA C

OTKPBITBIM NporpaMMHbIM kogoM. URL: http://qgis.org/ru/site/

VI. METOJUYECKUE YKA3AHUSA 110 OCBOEHUIO JJUCIHUAIIJIMHBI
N3yuenue JACIHMIIJIMHBI «MaremMaTuyeckoe MOJEITUPOBAHUE

reornpoCTpaHCTBCHHBIX NAHHBIX» BBIIOJHACTCA IO CICAYIOIIEMY aJITOPUTMY.


http://www.iprbookshop.ru/7003.html
http://www.iprbookshop.ru/46717.html
http://geomatica.ru/
https://dataplusru/news/arcreview/
http://www.gisa.ru/
http://www.opengeospatial.org/
http://earthexplorer.usgs.gov/
https://www.esri-cis.ru/
http://qgis.org/ru/site/

1. Bcst ocHoBHasi Teopernyeckas 0a3a M3/Iaraercs Ha JICKIHSIX, HO MOCKOJBKY
ayIUTOPHBIX 4acoB Jekuuil B coorBeTcTBUU ¢ OC JIBOY cocraBuser ropasno
MEHBIIYI0 YacTh ayJAUTOPHOW HArpy3KH, TO JJisi YCBOCHHUS Marepuana CTyAeHTaM
IpeaIaraeTcsi CaMOCTOSTENIbHOE 0OoJjiee TIIyOOKOE M3YYEeHHE TEOPETUYECKOIO
Marepuana.

CTylieHT B TEUEHUHU CEMECTpa JIOJDKEH CAMOCTOSITEIbHO HAaWTH U MpopadoTaTh
uH(GOPMAIINIO, UCTIONB3YS BCE JICKIHUHU, TTPEITI0KEHHBIN MPEToaaBaTesieM TIIoccapuil,
PEKOMEHJIOBaHHYIO0  y4eOHO-METOJIMYECKYI0 JUTEparypy U HUHopManuo u3
WHTEPHET-UCTOYHUKOB 1 (OPMHUPOBAHHUS  COOCTBEHHBIX  OTBETOB  IIO
caMOKOHTpout0. [IpernogaBarens KOHTPOIUPYET PE3YIbTAT YCTHBIM OIIPOCOM.

2. Ilpaktuyeckass 4yacTb Kypca, KOTopas (OpMHpPYET OCHOBHBIE YMEHUS H
HAaBBIKH, MPEJICTABICHA MPAKTHUYECKUMHU 3aHSATUSIMHU, HA KOTOPBIX CTYACHTHI ydaTcs
UCIOJIB30BaTh IPOrpPaMMHOE OOECIeYEHUEe, 3HAKOMATCA C O00O0pYJOBaHHEM,
METOJUMKON €ro HCIOJIb30BaHUsl U 00paOOTKOM pe3ylbTaTOB CIYTHUKOBBIX
HaOmoneHuil. B mpouecce ycBOEHUS TEOPETUYECKOM M NPAKTUYECKOM YacTu
IIPOBOJSATCS YCTHBIE OIIPOCHI M IPOBEPSIETCS PEIICHNE KOHTPOJIBHBIX 3aaHHM.

3. Bo BTOpOIi MOJOBHHE CEMECTpa CTYAECHTY MPEMJIAracTcs CaMOCTOSTEIBHO
NOJrOTOBUThCS 3auery. CTyAeHT JOJDKeH MpopadboTaTh MH(POpPMAIMIO, HUCIOJIb3YS
BCE JIEKLMH, IPEUIOKEHHBIM IPENOoJaBaTeyieM IJIOCCapUil, PEKOMEHJIOBAHHYIO
y4e0HO-METOIMYECKYIO JINTEpaTypy U UHPopManuio u3 MHTEpHET-UCTOUYHUKOB IS
dhopMupoBaHUS COOCTBEHHBIX OTBETOB.

4. Jlna caMOCTOSITENbHOW pabOThl B 3TOM YacTH CTYIEHTY IpeasiaraeTcs
BBINIOJIHEHUE Ke€iCc-337]aud B KauyecTBE JIOMAUIHEro 3aJaHus W CAA4Yd  €ro
IIPENOIaBaATEIO.

5. 3auer BbICTaBISIETCS B OOIIEH COBOKYMHOCTH C YYETOM 3auTE€HHBIX
NPAKTUUECKUX 3aJaHUN, pe3yJlbTaTOB KOHTPOJBHBIX OMPOCOB U PE3ylbTaTOB

3a4CTHOI'O OHpOC3-CO6€CGI[OBaHI/I$I.



VII. MATEPUAJ/IBHO-TEXHNYECKOE OBECIIEYEHHE
JANCHUITJINHBI
JIist ygammxcs peaoCTaBIICHbIL:
— YuebHas ayautopus Ha 15 MecT ¢ MyJIbTUMEAUNHBIM MPOEKTOPOM JIsS
YTEHUs JICKIUU.
— KommnrerorepHslii kinace ¢ 1octynoM B HTepHET Ha 15 KOMIBIOTEpOB.

B nensx obecrnieueHus: crienuanbHBIX YCIOBUNH OOY4YEHMs] MHBAJIMJOB U JIUL C
OTrpaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi B JIBDY Bce 3manus o00pyIoBaHbI
naHaycam, JHU@TaMH, TMOABEMHUKAMM,  CIIELUAIU3UPOBAHHBIMH  MECTAMH,
OCHAILICHHBIMU  TyaJICTHBIMM  KOMHATaMmH,  TaOJM4YKaMud  HMH()OpPMaLUOHHO-

HaBHFaHHOHHOﬁ IMOAACPIKKH.



[Tpunoxenue 1

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJIEPALIUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENEHOE YUPEIKICHHE
BBICITIETO OOpa30BaHUs

«/{aJabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOIIUXCA
10 JUCUMIIUHE
«MaremMaTHyecKoe MOJAEJIUPOBAHUE I'€ONPOCTPAHCTBEHHBIX JAHHBIX»
Hanpasiaenue noaroroBku 21.04.02 3emiieycTpoMcTBO M KaAACTPHI

Maructepckas nporpamma «I'eonHpopManoHHbIe U KaIaCTPOBBIE TEXHOJIOTHI)

dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2019



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadoThI MO AMCHMILIMHE

«MartemaTudeckoe MOJCIUPOBAHUC I'COIMPOCTPAHCTBCHHBIX NAHHBIX»

IIpumepHbIe
Ne JlaTta/cpoxn Bua camocrositesibHOM HOPMBI
dopMa KOHTPOJIA
n/n BbITIOJIHEHM I padoThI BpeMeHM Ha
BBIINIOJIHCHUC
N3ydeHue
Y [IpoBepka
JIOKYMEHTAIUU K
MPAKTUYECKUX
| 24 — 40 nenens MPUKIATHOMY 2 4ac.
HaBBIKOB PabOTHI C
MIPOrPaMMHOMY O THC
00€eCTICUCHUIO
[Tosyuenue
IToaroroska k 1
MPAKTUYECKUX
2 24 — 40 uenens MIPAKTUYECKUM 4 gaca
SAHSTTISIM HaBBIKOB PabOTHI C
1O I'ncC
[Toyyenue oOrero
npeCTaBIeHUs 00
HHPpacTpyKTypax
IIPOCTPAHCTBEHHBIX
nanaeix (MI1),
3HAaKOMCTBO C
3 24 — 40 genens CHUCTEMOH 6 yacoB Juckyccus
CTaHAapTOB OOMeHa
I1/] OTkpsITOTO
rE€ONPOCTPAHCTBEHHO
ro KOHCOpLHYMa
(Open Geospatial
Consortium, OGC)
Brinonnenue kenc- IIpoBepka
4 | 24—41 wenens 4 vaca POBEP
3aJ1a49u BBITIOJIHCHUS 3aJJaHUsI
YcTHBIN Onpoc-
5 40 — 41 venens | [logrotoBka k 3a4€Ty 2 4gac. cobecenoBaHue Ha
3a4eTe

CamocrosiTenbHass paboTa COCTOMT M3 OCBOEHHUSI TEOPETHYECKOro Kypca,
MOATOTOBKHU MPAKTUYECKUM 3aHATUSM, TECTUPOBAHMIO.

PekoMeHnayeTcsi UCIONIb30BaTh pa3Hble UCTOUYHUKU: PEKOMEHIYEMYIO Y4eOHYIO
JUTEpPaATypy,  OJEKTPOHHbIE  KOMHM  JIEKIIMOHHOTO  Kypca,  DJIEKTPOHHBIN
TUIAKTUUECKU MaTepuan 1o Hauloyiee CIOKHBIM TEOPETHYECKHM BOIpOCaM,
HNuTtepHeT-pecypchl. OCHOBA MOATOTOBKU — 3JIEKTPOHHAS KOIHS JIEKIIMOHHOTO Kypca,

B KOTOpPOI OTpa)keHbl BCE OCHOBHBIE OmpeaesieHus, Gopmyibl, MeToauku. OCBOEHHE




TEOPETUYECKOI0 Kypca OCYIIECTBIAETCS HE TOJBKO B pe3ylbrare paboThl C
TPaJUIIMOHHBIMU TIEYATHBIMU y4EOHBIMU W3/IaHUSMHU, HO U B XOJI€ MOATOTOBKH K
IIPAKTUYECKUM 3aHATHUSM.

Tema npakTrueckoro 3agaHust OOBSBISETCS MPENOAaBaTeNsIM 3apaHee, OATOMY
K 3aHATHUIO MOYKHO HM3YYUTh TEOPETUYECKHHA MaTepuas C HCIHOJIb30BAaHUEM YiKE
IIEPEUYNCIICHHBIX PECYPCOB.

[IpakTueckas 4acTh Kypca «Maremartnueckoe MOJEIIUPOBAHUE
reONPOCTPAHCTBEHHBIX JTaHHBIX)» MOJHOCTBIO COIJIACOBAHA C TEOPETUYECKON YaCThIO
Kypca. TeMbl NpakTUYECKHX 3aHATUNA BBIOpAHBI C TAKUM paCYETOM, YTOOBI
o0OecrieynuTh MNpUOOpPETEHUE CTYJACHTAMH OCHOBHBIX HABBIKOB  BBIIOJHEHUS
IIPOCTPAHCTBEHHOI'0 aHAJIN3A.

OT cTyaeHToB TpedyeTcsl MOCeUEHUE JIEKIIUI U MPaKTHYECKuX 3aHiATHil. Oco00
LEHUTCS] aKTHUBHOE Y4YyaCTHE B CaMOCTOSTENIbHOW paboTe, a TakkKe KadecTBO
KOHTPOJIbHBIX PaloT.

Jns opraHuzanuy CaMOCTOSITEIbHOM paOOThl MO JUCHUIUIMHE B KadyecTBE
0053aTE€ILHOTO 3JEMEHTa CTYJEHTaM IpeJjiaracTcsi BBINOJIHEHUE Keic-3a/1auH,
KOTOPOE CYMTAETCS BBIIOJIHEHHON M 3aYTEHHOM B CIIy4dae MPABWJIBHOTO BBIITOJIHEHUS
pacyeTHOM 4YacTM U YBEPEHHBIX M KOPPEKTHBIX KOMMEHTApHUEB METOJIUKHU €€
pellleHusl, HaJM4Msl OTYeTa O BBINOJHEHHON paboTe, TpeOOBaHUS K KOTOPOMY
MIPUBOJATCS HUXKE.

CryzneHTtam mpeqjaraercss caMOCTOSITENBHO IMOATOTOBUTHCS 3aUYE€THOMY OIIPOCY.
[Ip1 3TOM CTyIEHT AOJDKEH CaMOCTOSITENBbHO WM3YyYHWTh MAaTe€pUalibl JEKIHUOHHBIX W
MPAKTUYECKUX 3aHATUH, PEKOMEHJOBaHHYIO0 Y4€OHO-METOAMYECKYIO JUTEPATYPY U

uHdopmaruio u3 IHTepHET-UCTOYHUKOB.

Coaep:xanue 1 MeTOAUYECKHE YKAZAHNS K BHINTOJHEHHUIO
Kelc-3a1a4u
[IpocTpaHCTBEHHBIN aHAIW3 JTAHHBIX OCHOBAH HA MCIIOJb30BAaHUW MPOCTPAHCTBA
B Ka4eCTBE OOIIEro KJIH04a MEXIy pa3IuYHbIMU HAOOpaMH JaHHBIX. DTO MO3BOJISIET

BBIIIOJIHATE TaKHUC TPYAOCMKHC OIICpallMU KaK ICPCKPBITUC CJIOCB, TdK HA3BIBACMBIC



OBepHeﬁHLIe orcpanmu, ABJIAIOITHUECCA KIIFOYCBbIM HHCTPYMCHTOM
TCONMpPOCTPAHCTBECHHOI'O aHaJIn3a.

Ieanb DﬂﬁOTbI: O3HaKOMHUTBCSI C OCHOBHBLIMU OBepHefIHLIMH orcpanusAMM.

HOJIy‘-II/ITB MMPAKTUYCCKUC HABBIKM MCIIOJIB30BaAHUA JAaHHBIX HWHCTPYMCHTOB IJIA
PCHIICHUA IIPUKIIAAHBIX 3a1a4.

Jlanbl ciaeaywomye Ha00pbl NPOCTPAHCTBEHHBIX JAHHBIX, XapPAKTEPU3YIOIIMX

Tepputopuio IlpuMopckoro kpasi: AIMUHHUCTPATUBHO-TCPPUTOPHATIBHOC IOCJICHUC,

HaceJIEHHBIC MYHKTHI ¢ HHPOPMAIIMEH O YUCIEHHOCTH HACEJICHHs; aBTOMOOUIIbHBIE U
JKEJIE3HBbIE JIOPOTHU; O0CO00 OXpaHsSIeMble NPUPOJHBIE TEPPUTOPUU; JIYUIIHE
MECTOOOUTAHUS POMBICTIOBBIX )KUBOTHBIX; 3€MJICIIOJIb30BaHUE.

3aganusn:

1. Onpenenuts miomaab (B KM.KB.) U OO0 TEPPUTOPUH, UMEIOIIEH CTaTyC «0Cc000
OXpaHAEMON MPUPOJAHOU TEPPUTOPUM», I KaXKIOr0 aAMUHUCTPATUBHOTO
oOpazoBanus [IpuMopckoro kpasi.

2. Omnpenenuth paiionsl [IpuMopckoro kpas, HanboJiee MPUBJICKATEIbHBIE C TOUKU
3peHUsl OXOThl HAa BOAOIUIABAIOIIYI0 AW4Yb. KpuTepuil NpHUBIEKATEIBHOCTH -
MJI0IA1b (B KM.KB.) JIYUIIIMX YTOAUM 1JI1 OXOThI Ha BOJIOIIJIABAIONIYIO JUYb.

3. . Omnpenenuths miomaab (B KM.KB.) M JOJI0 TEPPUTOPUU, 3AHATOU 3€MIISIMU
['ocnechonma, s KaKIOTO aIMUHUCTPATHBHOTO oOpaszoBanus [Ipumopckoro
Kpasl.

4. Onpenenuts napy, TOPOJ/IL.I.T. — CENbCKUI H.M., PACCTOSIHUE MEXIY KOTOPHIMHU
SIBJISIETCS. HAMMEHBILINM.

AJITOPUTM BBITIOJTHEHHUS 3aJaHUMN.

B mnepByto ouepenp HEOOXOIWMO BBISICHUTH, B KaKMX CHCTEMaX KOOPJMHAT
MpeCTaBICHbl UCXOAHBIC JaHHbIC. Eciu ux reorpaduyueckue CUCTEMbI KOOPIAUHAT
pa3nuYHbI, TO HEOOXOAMMO BBITIOJHUTH COTJIACOBAHUE DJUIUIICOMJIOB, T.C. 3a/1aTh
COOTBETCTBYIOIIIEE MPEe0oOpa3OBaHHUE.

3amanusa 1-3.

K ciow agMUHUCTPAaTHUBHOTO  J€JI€HUS MPUMOPCKOTO Kpas MU K

COOTBETCTBYIOILIEMY KOHKPETHOH 3a7adye TEeMaTUYeCKOMY CJIOI0 HE0OXOAMMO



npumeHuTs oBepuelinyro omnepauuto «Ilepeceuenue (INTERSECT)». J[lanHas
oreparysi BRIYUCISIET TEOMETPHUECKOE MePeceUeHne MEXIy BXOJHBIMU OOBEKTaMHU.
OOBEKTHI WM YaCTU OOBEKTOB, OOIIUE JIJIST BCEX BXOJHBIX CIOEB, OyAYT COXpaHEHbI
B BBIXO/IHOH KJIacc 0OBEKTOB BMECTE C aTpHOyTaMH BCEX BXOJTHBIX OOBEKTOB.

B pesynbrare onepanuu «Ilepeceyenune» pe3yabTUpyromre 00beKThl HACIETYIOT
B KayecTBe aTpUOyTOB I€OMETPUUYECKHE XapaKTEPUCTHUKU BXOJIHBIX 00BEKTOB, HO
TeOMETPUUECKUE  XapaKTePUCTUKH  PE3yJIbTUPYIOUIMX OOBEKTOB (B  Ciydae
UCIIOJIb30BAHUSI HE TOMOJOTUYECKUX (OopMaToB, Takux Kak Shape-¢aiinel) He
BBIUMCIAIOTCA. Ecnm s XpaHeHus  pe3yJabTHPYIOMIMX  OOBEKTOB  Oyner
ucnois3oBathcsa  Qopmar  Shape-daitnoB, TO HE0OXOAUMO CaMOCTOSITEIbHBI
BBIUMCIUTh IUIOHIA/lb PE3YIbTUPYIOIIUX 00beKTOB. Jlns 3Toro HeoOXoaumo
ucnosb3oBaTh pyHkuuio «Calculate Geometry...» (KOHTEKCTHOE MEHIO Ha 3ar0JIOBKE
COOTBETCTBYIOIIIETO MOJIsl TAOJIUIIBI aTpUOYTOB).

Kak Obul0 OTMEYEHO BBILIE, B PE3YJIbTUPYIOLIEM Kacce OOBEKTOB OyayT
COXpaHEHBbI aTpUOyTHl BXOJHBIX OOBEKTOB, T.€. KAXKIBI PE3yNbTUPYIOMHUNA OOBEKT
Oyzaer umMeTh MH(OPMALIMIO O MPHUHAJIEKHOCTH K KOHKPETHOMY MYHHUIUIAIBHOMY
00pa3oBaHMIO. A TTOCKOJIBKY MOKET OKa3aThCsl, YTO KOHKPETHOMY MYHHIIHITAIEHOMY
oOpa3oBaHUI0 OyAEeT NPHUHAMICKATh HECKOJIBKO PE3YJbTUPYIONIUX OOBEKTOB, TO
HEOOXOJMMO BBIMOJHUTH TPYNNoBoe (MO TNPUHAUIEKHOCTH K KOHKPETHOMY
MYHHIIUIIAJIbHOMY 0Opa30BaHWI0) CYMMHUpPOBaHWE IUIOMIAACH pPe3ydbTHPYIOIIINX
00BeKTOB. [IJ1s1 3TOrO MCHoOB3yeTCs onepanus «Summarise...» (KOHTEKCTHOE MEHIO
HAa 3arojJioBKke ToJis TaOnmuIBl  aTpuOyTOB, MO KOTOPOMY  BBITIOJHSETCS
rpynnupoBanue). Pesynprarom OyaeT uToroBasi TaOJMIIA, COAEpIKAIIas CICIYIOIINe
MOJIS: YHUKAQJIbHBIM IEpeueHb MYHULUMAIbHBIX 00pa3oBaHUM; KOJIWYECTBO
pe3yabTUPYIONIMX  OOBEKTOB,  pACHOJOKEHHBIX B  TpaHMIAX  JAaHHOTO
MYHUILIMIIAJBHOTO ~ 00Opa3oBaHMs;  pe3yJbTUpYIOLIas  IUIOIIAAb  OOBEKTOB,
pacMoIOkKEHHBIX B FPAHUIIAX TaHHOTO MYHUIIUIIAIBHOTO 00pa30BaHuUs.

s Toro, 4roObl OTBETHUTH HA BOMPOC O HAMOOJBINEH MPUBIEKATEIHHOCTH,
JIOCTaTOYHO  OyJeT  OTCOPTUPOBATh  HUTOTOBYIO  TaOJMUIly 1O  3HAYEHHUIO

PE3YIABTUPYIONUIEN TIOIIAH.



3aganue 4.

B nanHOM 3agaHNM HEOOXOIUMO BOCIIOIB30BATHCS CTAHAAPTHHIM MWHCTPYMEHTOB
CBSI3BIBAHUS TAOJIHII 11O KITFOUeBOMY Moo (Join Data), BOCIIOJIB30BaBIINCH PEKHMOM
CBSI3BIBAHUS IO BUPTyaTbHOMY MO0 (Shape), B KOTOPOM XpaHHUTCS MHGOPMAIHS O
TCOMETPUYECKUX XApAKTEPUCTUKAX OOBEKTA. ITOT PEKUM MPUMEHHUM TOJIBKO IS
TOYCYHBIX KJIACCOB OOBEKTOB. B 3TOM cilyyae BHpTyalbHOE IIOJIE COJICPIKHT

UHGOPMAIIUIO TOJIBKO O MECTOIOIOKEHHH 00bEKTa B TPOCTPAHCTRE.



[Ipunoxenue 2
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IIK-10
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Bnaneer
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MOZACIIMPOBAHUA IIJIAHOB W KapT Y4YaCTKOB 3eMHOM
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KoHntposnbnslii 3auer
Paznen I. Obuiee npeacrasineHue oIpoc Bompocer Nel-2
1 o crienu¢uke reorpaguueckux Bonpocer Nel-6
JTAHHBIX [1P-7
[IpakTrueckoe
3aHsTHe Nel
YO-1 YO-1
KoHTponbHbIi 3auer
onpoc Bomnpocst Ne 3-10
2 Pazgen II. McToyHUKY U MOAEIN Bompocsr  Ne7-
MIPOCTPAHCTBEHHBIX JaHHBIX 13
I1P-7
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reonH(POPMAITMOHHOTO MOP(POMETPUUECKHUX
MPOrPaMMHOTO XapaKTePUCTHK pebeda
obecrieueHus

TEKyI]_[aSI aTrecranusi CTyA€HTOB.
TCKYIHEI}I arrecranuss CTYACHTOB 110  AUCHOUILIMHC «MaTtemaTuuecKkoe

MOJICIUPOBAHUE TEONMPOCTPAHCTBEHHBIX JAHHBIX» MPOBOJUTCS B COOTBETCTBUU C
JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u sBnsgercs o0s3aTenbHOM.

Tekymass arrectauus 0o JUCHUILIMHE «MaTeMaTHyecKkoe MOAECITUPOBAHHE
reONPOCTPAHCTBEHHBIX JAHHBIX» MPOBOAUTCS B (hOpME KOHTPOJIBHBIX MEPONPUITHIMA
(BBIMOJTHEHUE ~ TMPAKTUYECKUX  paboT, yYCTHOTO TMpoca TMpU HX  3alIUTe,
CaMOCTOSITETILHOM PaOOThI, pEIICHUE KeWc-3a7ady) MO OICHUBAHUIO (PaKTUUECKUX
pPE3yJbTaTOB 00YUYEHHUS CTYICHTOB U OCYIIECTBIISIETCS BEAYIIUM MPEToaBaTesIeM.

OOBeKkTamMu OIIEHUBAHUS BBICTYIIAIOT:

1. Crenenp yCBOEHUS TEOPETUYECKUX 3HAHUM.

TeopeTnueckrne 3HAHUS NUCIUIUIMHBI OLICHUBAIOTCA IOCPEIACTBOM YCTHOIO
ompoca MO KOHTPOJBHBIM BOMPOCaM, MPU 3TOM HUCIOJIB3YIOTCS COOTBETCTBYIOIINE
Kputepuu orieHuBaHus B 10-6anbHOMN cucteme (10-6 0amioB — «3auTeHO», MeHee 6
0aJIOB — «HE 3aUTEHOM):

KpUTepuu oleHOK cieayromme: 10-8,5 0anaoB — OTBET OTAUYAETCS TITyOUHOMN
U TIOJHOTOW PACKPBITUS TEMBI, JIOTUYHOCTBIO, TOCJIEIOBATENBHOCTBIO H
apryMEHTHUPOBAHHOCTBIO OTBETA, YMEHHUEM OOBSICHATH CYIIHOCTh BOMpPOCA, AeiaTh
BBIBOJIBI M 00O0OIIEHUS, JaBaTh apryMEHTHPOBaHHBIE OTBETHI; 8,5-7,5 - OamioB -
MPOYHBbIE 3HAHUS OCHOBHBIX BOIMPOCOB, YMEHHE OOBSCHSATH CYIIHOCTH BOIPOCA,
JenaTh BBIBOJBI W OOOOINEHUWs, JaBaTh AapryMEHTHPOBAHHBIE OTBEThI, HO
JOMYCKAIOTCA HETOYHOCTH; 7,5-6,0 — 0ajut - 3HaHWEe OCHOBHBIX BOIIPOCOB TEOPHUH, HO
OTJIMYAIOUIMICA HEAOCTaTOYHOM TIyOMHOW M TOJHOTOM PACKpPBITUS TEMBI,
HEJIOCTATOYHBIM yMEHHUEM JaBaTh apPryMEHTUPOBAHHBIE OTBEThI, OTCYTCTBHUE
JIOTUYHOCTH ¥ TIOCIEJOBATEIbHOCTH, JOMYCKAIOTCI CEPbE3HBbIE OIMMOKA B
comepkanuu oTBera; 6,0-5,0 OanmoB - HE3HAHME OCHOBHBIX BOIIPOCOB TEOPHH,

HeFJIY60KOG PACKPBITHUC TCEMbI, HCYMCHHC J[JdBaTb APTYMCHTHUPOBAHHBLIC OTBCTHI,



OTCYTCTBHE JIOTUYHOCTH U MOCJIEI0BATEILHOCTH, IOMYyCKAIOTCS CEPhE3HBIC OITMOKHU B
COJICp>KaHUM OTBETA;

2. YpoBeHb OBJIaJACHUS MPAKTUHICCKUMHU YMEHUSIMH M HaBBIKAMU.

Beinonnenue npakmuueckux pabom oneHuBaerca no 10- GanpHOW cucTeMe:
10-8,6 0OamnoB — OTJIMYHO BJIAJICET HEOOXOJAMMBIMH YMEHHUSMH W HaBBIKAMH
COOTBETCTBYIOIIMX KOMIIETEHIIMH - CBOOOJIHO CIIPABIIACTCS C 33JlauaMH M BOITPOCAMH,
MpUYEM HE 3aTPYJIHSIETCS MPU BUIOU3MEHEHUH 3aJJaHUl, BIIaJIe€T pa3HOCTOPOHHUMU
HaBBbIKAMU MPUEMaMHU BBIMOJHEHUS IPAKTUUECKUX 3aj1a4; 8,5-7,6 GaaIoB — XOpOIIo
BIaJiceT HEOOXOMMMBIMA YMECHHUSIMU U HABBIKAMHU COOTBETCTBYIOITUX KOMITETESHITUN -
MPaBUJILHO TPHUMEHSIET TEOPETHUYCCKUE ITOJOKEHUS TPHU PEIICHUN MPAKTHICCKUX
3a/1a4, BJIaJCeT HEOOXOJMMBIMH HaBBIKAMH peleHus; 7,5-6,0 6amioB - yMeHHs U
HaBBIKM BBIPAaOOTaHBl HEAOCTATOYHO B TMOJHONW MeEpe, IMOATOMY HCHBITHIBACT
3aTpyJHEHUsS] TPU BBIMOJHEHUM TMPAKTHYCCKUX paboT, MeHbIe 6 OamioB -
HEJIOCTATOYHO  BBIpabOTal HEOOXOJMMBIC YMEHHUS W HaBBIKHM, HEYBEPEHHO, C

OOJIBIINMU 3aTPYAHCHUSMU BBITIOJIHACT IIPAKTUICCKHC pa6OTBI.

Bonpocwl k koumpoavHbim onpocam

1. Yro takoe I'MC. Kommnionentsl I IC. PoacTBeHHBIE TUIIBI POTrPAMMHOTO
ooecneuenusa. Otanune ' IC ot CAIIP. OcnoBHas konnenmus ['IC,
OTJINYAOIIas €€ OT KOMIIbIOTEPHBIX KapTOrpapuUeCKux CUCTEM.

2.  Konmnenmus reorpaduuecknx JaHHBIX (UTO TaKoe reorpaguueckue JaHHbIC;
THUIIBI THPOPMALIMH, KOTOPYIO COAEPKAT KAPThI; 0TOOpakeHne 0ObEKTOB Ha
KapTe; MPOCTPAHCTBEHHBIE B3aUMOCBSI3H). XpaHEeHHE reorpaduuecKux TaHHbIX
B i poBoit popme. CriocoOsl UGPOBOTO MPEACTABICHUS TaHHBIX UX
CpaBHUTEJIbHAS XapaKTEPUCTHKA.

3. Hcrounuku nagueix g ' UC

4. Tunbl JTaHHBIX JUCTAHIIMOHHOTO 30HAMpoBaHus 3emiu ([/13), nux
XapaKTePUCTUKH.

5. T'mobGanbHbIE CUCTEMBI MO3UITMOHUPOBAHUS. [IpUHITUIIBI pabOTHI.



10.

I1.

12.

13.

14.

15.

16.

Tunst uapopMaruu, ¢ kotopoit padoraet ['MMC (mo3unmonHas, Tonojoruyeckas,

aTpuOyTuBHas). Opranuzaius €€ PU3NIEeCKOro XpaHEHUs B T€OPEISIIIUOHHOMN
Mozenu. MexaHu3M CBS3bIBaHUSI TPOCTPAHCTBEHHON U aTpUOyTUBHOM
uHbOpMaIUH.

[IpocTpaHCTBEHHbBIE B3aMMOCBSI3H, UX OTOOpa)KEHHE Ha KapTe, UCII0JIb30BaHUE.
OCHOBHBIE TOITOJIOTUYECKUE KOHLIENINH, ucnonb3dyeMbie B [ C. Paznnune
MEX1y T€OMETPUUYECKON U TOMOJIOTHYECKOM nH(pOpMAaIIHEH.

Opranuzarus GpU3N4ecKoro XpaHeHus: TOMOJOTUYECKON HH(HOpMALIHIH.
Mogenu nannsix, npumensemMsie B [ IC. Pensinnonnas, reopensiuoHHas,
O0OBEKTHO-PEIISIITUOHHAST MOJIEITH.

[Togxone! k ucnonb3oBanuio PCYB/] mis ynpaBieHus: NpoCTPaHCTBEHHBIMU
JAHHBIMU

ITpoexktupoBanue bl I'IC. OcHOBHBIE YPOBHH.

MonenupoBanue nosepxuocteit. L{ludpposrsie monenu penseda (LHMP),
ucTouHuKH HaHHbIX At [IMP. Tunsl LIMP. B pemennn kakux 3amau
HCIIOJIB3YIOTCS U (POBBIE MOJEH peibeda’?

Kakue gaktopsl koHTposMpytoT kauecTBo [IMP? Ilepeuncnure HegocTaTKku
TonorpaduyecKoi KapThl KAK OCHOBHOTO UCTOYHUKA JAHHBIX JUISI CO3/IaHUS
LMP.

OcHOBHBIE OMepaly NPOCTPAaHCTBEHHOTO aHalinu3a reorpaduyecKoit
uHdopmaruu. OOBICHUTE pa3InIue MEXIY EPEKPHITUEM CIOEB MPU
rpaduuecKoil MpOPUCOBKE U TOMOJIOIMYECKUM MEPEKPhITHEM TUX cIo€B T1]1.
Yro npoucxoaut ¢ aTpuOyramu 000UX CIOEB B KaXKJIOM ciiydae?

[Tonp3ysick cambiMu 00IIIIME TipeacTaBieHusMu o hyaknusx [MC,
MPEJIOKUTE MYTh PEIICHUS CIEAYIONICH 3a1a4u:

OueHnTe BO3MOKHYIO 30HY 3aTOIJIEHUS B CIy4a€ HaBOJIHEHUS U €ro MPSAMbBIX
IIOCJIEACTBUN.

[Tonw3ysich cambiMu OOIIMMU TIpeAcTaBiieHus MU o pyHkuusx ['NC,

MIPEJIOKUTE IYTh PEIIEHUSI CIEAYIOIIEHN 3a/1a4H:



17.

18.

19.
20.

21.

22.

23.

[TonTBEpAUTH WM OPOBEPTHYTH TMIIOTE3Y O HETATUBHOM BJIMSIHUM HA
3I0POBBE KUTEJICH KUIOT0 MAaCCHBa BRIOPOCOB B aTMOC(HEpY OTXOI0B KPYITHOTO
XUMHUYECKOTO IPOU3BOJCTBA.

[Tonp3ysice cambiMu 001IUME TIpezcTaBieHusMU o pyrkuusax ['UC,
MPEUIOKNTE ITyTh PELICHUS CIIEYIOIIEH 3a1auu:

OueHUTh YUCIIO KUTeNel, 00€CTIeUeHHBIX YCTOMUHUBBIM IPUEMOM
TEJIENPOrpaMM, TPAHCIUPYEMBIX BHOBb IOCTPOCHHOM TEJIEBBIILIKON, B YCIOBUAX
TOPHOM 3aJIECEHHON MECTHOCTH.

[Tonb3ysick cambiMK 0OIIMMU TpeacTaBieHussMu 0 GpyHkuuax ['UC,
IIPEUIOKATE ITyTh PELICHHUS CIENYIOIIEN 3a1a4u:

Br106paTh MECTO CTPOUTENBCTBA HOBOT'O CyIIepMapKeTa ¢ yuéToM
KOHKYPEHTHOT'O TOPTOBOI'O OKPYKEHHS.

ITpoexktupoBanue 'MMC. OcHOBHBIE TalBI.

Tepputopuansno pacnpenenénnsie [ UC (cuctembl 00paboTku
IIPOCTPAHCTBEHHBIX JaHHBIX). [[poOiemsl, CBA3aHHBIE C pa3BEPTHIBAHUEM
10/100HbIX cucteM. [1oAX01bI K UX PELIEHUIO.

KoHuenuust «0TKpbITOro» 10CTyNa K IPOCTPAHCTBEHHBIM JAaHHBIM U U CIIOCOOBI
e€ pealn3aluu.

Konnenmus pa6otsi ¢ I1J] B pactipeneneHHbIX cucTeMax ¢ o0ecrnedyeHueM
COBMECTUMOCTH MX KOMIIOHEHTOB (3TajJOHHAsI MOJIe]b OTKPBITOrO
reonpoCTpaHCTBEHHOT0 KoHcopimyma, OGC).

HNudpactpykrypsl npoctpanctBeHHbIX AaHHbIX (MII/1). Haznauenue, ocHOBHBIE

KOMIIOHEHTBI, TpuMepsbl AercTByrommx MIT/L.

IIpomexxkyToUHasi aTTeCTAUMSA CTYICHTOB

HpOMe)KYTO‘—IHaH arrecranust CTyACHTOB IIO JUCIHUIIIINHC «MaremaTnueckoe

MOACIUPOBAHUC TI'COIIPOCTPAHCTBCHHLIX OJAHHBIX» IIPOBOAUTCA B COOTBCTCTBHU C

JIOKaIbHBIMH HOpMATUBHbIMU akTamMu [IBDY u aBnsercs o0s3aTenbHOM.

HpOMe)KYTO‘—IHaﬂ arrecranust CTyACHTOB IIO JUCIHMUIIIINHC «MaremaTnueckoe

MOJCIUPOBAHNEC TI'COMMPOCTPAHCTBCHHBLIX AAHHBIX» IIPECAYCMOTpPEHA B BHAC 3a4CTa,



KOTOPBIN MPOBOJUTCS B BUAE YCTHOTO ompoca B ¢opme cobecenoBanus. [Ipu stom,

OIICHKA 3a 3a4eT SIBISICTCS] KOMIUIEKCHOM, YUUTHIBAIOTCS BCE OLICHKU KOHTPOIBHBIX

MEpPONPUATANA  TEKYIIEW aTTecTallid C BECOM, OIPEIEIsAeMbIM  BEAYIIUM
npenojasareneM. OLIEHKa «3a4TEHO» BBICTABISECTCA CTYACHTY, TOJIBKO €CIH €My
MpeIBapUTENbHO ObUIM 3ayTeHbl MPAKTHUECKUE PaldOThl, PE3yJIbTaThl YCTHOIO
OIpOCa, BHIMOJIHEHUE CAMOCTOSTEILHON paOOTHI.

Bomnpocs k 3auery.

1. Hctopus npencrasienus o opme noBepxHoctu 3emin. [lonarue reouna.

2. CniocoObl MaTEMaTUYECKOT0 ONMKUCAHMS TOBEpXHOCTH reonna. Hanbonee ynoOHas
MaTeMaTU4YecKast MOJENb reonaa.

3. Tunsl 51IUNICOMI0B, COTTACYIONIUECS C TOBEPXHOCTHIO reoua B LIEJIOM, U Ha
OTpaHUYCHHOM ero yacTu. Hy>KHO 1 y4uThIBaTh MOJIOKEHUE KOHKPETHOTO
AJUIATICOUJIA TI0 OTHOIIEHUIO K Teon1y?

4. Metobl Mpeodpa3oBaHUsl KOOPAUHATHBIX CUCTEM, B OCHOBE KOTOPBIX JIEXKAaT
Pa3JIMYHbIE TUIIBI AJUIAIICOUIOB.

5. Tlousarue «reoneszuueckas nara» (Datum). UTo BkItoUaeT B ceOsi OHITHE
«reorpaduyeckas cucreMa KoopAruHaT»

6. B uéM paznnuue OpTOMETPUUECKUX, HOPMAIBHBIX U F€0/I€3UYECKUX BBICOT?

7. YcnoBus KOPPEKTHOW KOOPAMHATHON MPUBA3KUA PACTPOBBIX HAOOPOB JIaHHBIX.

8. KakoBo HazHaueHue onepanuu noctpoeHus: 0ydepusix 30u? Kakumu
napameTpamu OyGhepHBIX 30H O3BOJISIET YIIPABJISATH MACTEP MOCTPOCHUS
oydepnbix 300 ArcGIS Desktop?

9. KakoBbl OCHOBHBIE UICTOYHUKH JAHHBIX 1151 co3aanus [IMP cymm u qHa okeana?

10.BnsieTcs 11 MHOXKECTBO TU(PPOBBIX 3aMKUCE TOPU3OHTANICH TTOJTHOIIEHHON
1ndpoBoit MoJIeNBIO penibeda’?

11.Kakue MatremMaTU4eCKUE arOPUTMbI IPUMEHSIOT il co3ganus [IMP?

12.KakoBbl 0COOEHHOCTH MO/IEJICH TaHHBIX, UCTIOIb3YEMBIX MTPU CO3TAHUH U
obpabotke [IMP?

13.Kakue paktopbl KOHTpOIUPYIOT KadecTBo [IMP?

14.0Oxapakrepusyiite ocHOBHbIE (DyHKIMH 00padoTku LIMP.



15.Kak kmaccuuiumpyroT MpoeKIuy Mo BUAY BCTIOMOTAaTEIbHON TOBEPXHOCTH
(TTOBEPXHOCTH, HA KOTOPYIO MPOCHUPYETCS 3EMHOM SIUTUTICOUT WIIH TIap TIPU €ro
OTOOpaX€HHUU Ha TIOCKOCTH).

16.Kak xknaccupuuupyroT NPOEKINH 10 XapaKTepy UCKaKECHHI?

17.Kak knaccupuuupyroT MPOEKIUU 10 OPUEHTUPOBKE BCIIOMOTaTeIbHON
MOBEPXHOCTU OTHOCUTEIHHO MOISPHON OCH WIIA SKBATOPA AILTUIICOUIA UITU
mapa?

18.B uém cX0ACTBO U pa3nuyue MIOCKUX MPsIMOYTOJIbHBIX KoopauHat ["aycca-
Kprorepa u xkoopauaar UTM?

19.1TpaBuna pasrpadxu u GOpMUPOBAHUS HOMEHKIJIATYP ToHOrpadUuecKux Kapr.

KpnTeplm BBICTABJICHHUSA OLHCHKH CTYJACHTY Ha 3a49€TE
no AucHuIInHe «MaTemMaTuyeckoe MOJICJIUPOBAHUNE
reonpoCTPpaHCTBEHHBIX JAHHBIX)):

banabl Onenka

3agera Tpeﬁonamm K C(l)OpMI/IpOBaHHI)IM KOMIICTCHIIUAM

OneHka «3auTe€HO» BBICTABIAETCS CTYJEHTY, €CJIM OH
rJ1IyOOKO Y MPOYHO YCBOMJI IPOIPaMMHBIM MaTepuail U UMEeT
3HaHUST 00  OCHOBHBIX  MOHATUSAX M MeToJax
MaTeMaTH4eCKOTo aHanM3a reonpoCTPaHCTBEHHOMN
uHpOpMallUY, TEXHUYECKHME U NpOrpaMMHBIE CpEeACTBa
100 - 61 peanzaliul MHPOPMAIMOHHBIX IPOLIECCOB NPU CO3JaHUU
muGpoBO  MOJENM  PA3NUYHBIX  yYacCTKOB  3€MHOMU
nosepxHoctu (ITK-10);

npuobpenn  yMeHUs ~— NPUMEHATh  KapTorpaduyeckue
NPOEKIMH MpU CO3JaHUM LUGPOBBIX MoJeNel JIIoObIX
y4acTKOB 3eMHOHI MIOBEPXHOCTH, HCII0JIb30BaTh
«3aumeHoy BO3MOXXHOCTH BBIYMCIUTEIBHOW TEXHUKH A1 00paboTKH
u3MepeHHbIx nanHbix (I1K-10);

BJIaJI€ET MeTOJIaMuU MaTeMaTHU4eCKOTo OMMCAHUS
¢u3nyeckux MpOLEcCOB B  O0JACTM  MOJAEIMPOBAHUS
JUHAMUKHA W3MEHEHHs] MOBEPXHOCTU 3eMIIM, HaBBIKAMU
MOJICJIMPOBAaHUS IUIAaHOB M KapT YYacTKOB 3€MHOH
MIOBEPXHOCTHU C MIOMOUIBIO reOMH(POPMALUOHHOTO
nporpamMmmHoro obecneuenus (I1K-10).

IIpu 5TOM, OILIEHKa «3a4TEHO» BBICTABISIETCS CTYIEHTY,
TOJIBKO €CJIM €My NpeABapUTEIbHO 3aUTEHbl NMPAKTUYECKUE
paloThl, pe3yiabTaThl YCTHOTO OMNPOCA, CaMOCTOSTENIbHAS
paborta, keiic-3a1a4a.




menee 61

«HE
3a4meHo»

Onenka «He 3aumeno» BBICTABIIAETCS CTYJEHTY, KOTOPBIA HE
3HaeT 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO MaTepuala
JUCLHUIUIMHBL, JIOIYyCKaeT CYIIECTBEHHbIE OLIMOKH, C
OOJNIBIIMMU 3aTPYIHEHUSIMH BBINOJHAET OOJBIIYIO YacTh
OpakTU4eckue paboThl, 4YacThb 3aJaHUA HE  MOXET
BBINOJIHUTH. OLIEHKA «HE 3a4TE€HO)» BBICTABISAETCS CTYIEHTY,
€clIi OH HE OCBOMJI BCE NMPO(EeCCHOHAIbHBIE KOMIIETEHIIUN
(IIK-10).




