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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 Data»

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?id=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

«MaTemaTHnueckoe MOACTUPOBAHUE I'CONMPOCTPAHCTBCHHBIX TAHHBIX»

JlanHas aucnMIuiMHA pa3paboTaHa Ui CTYACHTOB HAIpPaBJIECHUS MOATOTOBKHU
21.04.02  3emiieyCTpOMCTBO M KaJacTphl,  Marucrepckas  IMporpamma
«'eonHpOpMALIMOHHBIE U KaJaCTPOBbIE TEXHOJIOTHM» U BXOJUT B BapUATHUBHYIO
gacTh O0soka PakynpratuBel yueOHoro tiana (OT/].B.01).

OO6miass TPyIOEMKOCTh JUCIHUIUIMHBI cocTaBisgeT 36 dacoB (1 3aderHas
enuHUIA). YYeOHBIM IUIAaHOM MPEIyCMOTPEHBI JICKIIMOHHBIC 3aHsATHS (4 daca),
MpakTUYeCKue 3aHATUs (4 yaca) U caMocCTosTeNIbHas pabora cryaeHTa (28 yacos).
ATTecTranus CTy/ICHTOB — 3a4eT Ha 2 Kypce.

Huctumimua —«MaTemMaTHueckoe  MOJICIMPOBAHUE  T'€OMPOCTPAHCTBEHHBIX
TaHHBIX» Oasupyercs Ha aucnuIUIMHaX: «COBPEMEHHBIE METOABI CTATHCTHYECKOTO
aHanm3a», «HbopMalMoOHHBIE TEXHOJIOTMHM B cdepe KamacTpa W YCTPOMCTBa»
«Metonpl ynpaBieHUs] 3eMEIbHBIMU pecypcaMuy. JIOTUYECKH U CcoepKaTelIbHO OHA
CBSI3aHA C JUCIUIUIMHAMH MAarucTparypbl: «MOHUTOPHUHTOBBIC HCCIIEIOBAHUS
NPUPOIHBIX U 3EMENBHBIX pecypcoB», «TeppuTopuanbHOE IUIAHUPOBAHUEY,
«IIporno3upoBanue pa3BuTusi Teppuropumn», «I MC-ananmsy.

Heab MUCOMIUIMHBI — W3YYCHHE W OCBOCHHE MAaTEMAaTHUECKHX MOJAENIeH M
METO/IOB, HEOOXOJUMBIX [JIi pabOThl C aBTOMATU3UPOBAHHBIMU CHUCTEMaMU
TONOTrpado-reoe3nIecKOro 00eCreueHus.

3agaum JTUCUUIJINHBI

-popMupoBaHue 3HaAHUN O 0a30BBIX MATEMATHYECKUX MOHSATHUSX U OCHOBHBIX
METO/IaX PEIICHUs CTaHIaPTHBIX 3a]1aY;

- (opMupoBaHHE HABBIKOB COCTABJIICHHS MOJEICH MECTHOCTH U JIPYTHUX
reONPOCTPAHCTBEHHBIX OOBEKTOB;

-(opMHUpPOBaHNE TOTOBHOCTH K OCBOCHHIO T€OMH(OPMAIIMOHHBIX CHUCTEM U

JPYroro NporpaMMHOI0 00€CIeYeHHUs 110 AUCIUIUIMHE.
JIJist yCHemHOro M3y4eHus: JUCHUIUIMHBI «MaTreMaTuyeckoe MOAEIUPOBAaHUE

reONPOCTPAHCTBEHHBIX JAHHBIX» Y OOYyYalolUXCsl AOKHBI OBITh CHOPMUPOBAHBI
CJIEYIOIME MTPEeABAPUTENbHBIE KOMIECTEHIIMU: BIaleHuE OOLUTMMH IIPEICTaBICHUAMU
O  TPOCTPAHCTBEHHOM  CTPYKType  pachpeleiieHuss  reorpa@uueckux U

AIMHUHUCTPATUBHBIX O6T>CKTOB; 3HaHHUC OCHOB 3KOHOMUMKH, CTATUCTUYCCKOI'O aHAaJIM3a



U TEOpUM BEPOATHOCTEH, O0a30Bbleé HABBIKM WX HCIIOJIb30BAHUS; yMEHHE
MOJIb30BAaThCSA TEOJIC3UYECKUMU TpuOOpaMd U 3HATh METOAbl O0pabOTKH W

MPE/ICTaBIICHUS MMOTYYEHHON HHPOPMAIIHH.

[Inanupyemble pe3yiabTaThl OOYy4YEHHMS IO JaHHOW JUCUUIUIMHE (3HAHUS,
YMEHUS, BJaJICHUsS), COOTHECEHHbIC C IUIAHUPYEMBIMH pe3yjibTaTaMUu OCBOCHHUS
00pa30BaTEeNbHON MPOrPAMMBbI, XapaKTEPU3YIOT 3Tanbl (HOPMHUPOBAHMS CIEAYIOIINX

KOMIIETEHIIUU:

Koa u dhopmyaupoBka
(hopmy.tup Jdranbl (POPMUPOBAHUS KOMIIETEHIIUU

KOMIETEHI[UH

OCHOBHBIC TIOHATHS W METOJBl MAaTEMaTHYECKOTO

IIK-10 aHajam3a reoNnpOCTPAHCTBEHHOMN uHdopmaruu,

3naer TEXHUYECKHE W TPOTPaMMHBIC CPEICTBA peaanu3aluu

CIIOCOOHOCTH MOTYYaTh U WH(OPMALIMOHHBIX ~ MPOLIECCOB  MPH  CO3JaHUH

006pabaTeIBaTh HHPOPMAIHIO nupoBoil MOAENM PaA3TUYHBIX YYaCTKOB 3E€MHOMU
MOBEPXHOCTHU

W3 Pa3JIMYHBIX UCTOYHUKOB,
HCIIONB3Ys COBPEMEHHBIC NPUMEHSTh  KapTorpaguueckue  MPOEKIUH  IpU
CO3MaHMM IUPPOBBIX MOJENIeH JIFOOBIX YYacTKOB
YwMmeer 36MHOM IOBEPXHOCTH, HMCIOJIb30BaTh BO3MOKHOCTHU
BBIYUCIIUTEIIbHON TEXHUKU TUTSt 00paboTku
M3MEPEHHBIX JAHHBIX

nH(pOpMaLIOHHbIE
TEXHOJIOTUU U KPUTUUYECKHU
€€ OCMBICITUBATH

METOJIaMU MAaTEeMaTUYEeCKOTO OMHCAHUSA (HU3UUECKUX
MPOIIECCOB B 00JAaCTH MOJEIUPOBAHUS JTUHAMHUKU
W3MEHEHUsT  TOBEPXHOCTHM  3€MJIM,  HaBBbIKaMU
MOZACIIMPOBAHUA IIJIAHOB W KapT Y4YaCTKOB 3eMHOH
MOBEPXHOCTH C TMOMOIIBI0 Te€OUH(DOPMAIIOHHOTO
MpOrpaMMHOTO oOecTieueHus

Bnageer

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
Pazgea |. O0mee npeacraBiaenue o cnennduke reorpagpuuecKkux
(mpocTpaHcTBEeHHBIX) JaHHBIX (1 yac)
Tema 1. Konuenuus reorpaguyeckux (IpoCTPaHCTBEHHBIX) JAHHBIX.
Kareropuu npocrpancTBeHHbIX PodIeM
[lonsitue reorpaduueckux JaHHbIX; (OpMBI aOCTparMpoBaHus TeorpapuuecKkux
00BEKTOB; MPOCTPAHCTBEHHBIE B3aUMOCBs3U. CriocoObl U(POBOro MpeacTaBICHUS
IIPOCTPAHCTBEHHBIX JAHHBIX. Opranun3anus duznyecKoro XPaHEHHUS
OPOCTPAaHCTBEHHBIX  JaHHbIX.  OCHOBHBIE  TOIIOJOTMYECKHE  KOHLEIIIHH,

ucnonszyembie B ['MC; opranuzanus (QU3NYECKOro XpaHEHHUS TOMOJOTHYECKOU



unpopmanuu. Omnpenenenus [MC. Komnonentst ['MC. PopctBennbie Tumna
nporpaMMHOro obecrneueHus. 3amaya pasmenienust (location problem). 3amaua
pasmeinenus-pacnpeneicnus (location-allocation problem). 3amaua pacnpenenenus
(allocation problem). 3amaga BBIOOpa ONTHUMATBPHOTO MapuIpyTa MPU HATUYIAN
npenonpenenéuHoil TpancnoptHoit cetu (route finding problem). 3agaua BeIOOpa
ONTHMAJILHOIO Mapiipyra 1o 0e370poxkbio (cross-country movement problem).
3amaua paiionupoBaHus (zoning problem)
Tema 2. IlonsiTue reorpadpuueckoi cucreMbl koopauHat. Kaprorpaduueckue
NPOEeKIHA

[IpeacraBnenne yuéHeix o ¢urype 3emun. [loBepxHOCTH 3uMIniconaa, reouja,
kBasureousaa. [lonstue reonesnueckodt aarel (Datum). IIpeoOpazoBanust mexay
reoJIe3NYecCKuMu 1ataMu. ['eornieHTpuueckuili casur, meton bypca Bonbda, meron
MoutoneHcku. ['eone3nueckas (reorpaduueckas) cCUCTEMA  KOOpAMHAT.
[IpocTpaHcTBeHHass HpsIMOyrosibHas — (KapTe3WaHCKas) CHUCTEMa  KOOpJUHAT.
3akperienue npsmoyronbHord CK Ha MecTtHOCcTH. CucTeMbl BbICOT. lIpoekTuBHBIE
CUCTEMBI  KOOpPAMHAT: BHUIbBl  BCIOMOTAaTEJIbHBIX MPOEKLIMI; OPHUEHTHPOBKA
BCIIOMOT'aTEJIbHOM TOBEPXHOCTH OTHOCUTENBHO TOJIIPHOM OCHM WM 3KBaTopa
AITUIICOUA; CIIOCO0 MOMYyUEHUSs; XapaKTep UCKaKEHUH.
Paznen |1. UcTouHMKH 1 MO/Ie/IM MPOCTPAHCTBEHHBIX JaHHbIX (1 yac)
Tema 1. UCTOYHUKH NPOCTPAHCTBEHHBIX JAHHBIX
bymaxxubie HOocutenu. TexHOMOrus KOOpJAMHATHON TpUBS3KU. BekTopHasi rpaduka
u3 rpaduueckux penaktopoB. KonBepTaiusi (opMaroB AaHHBIX, KOOpPJIHWHATHAS
npuBs3ka JgaHHbIX. JlanHele B TaOnuuHoi  Qopme. JlaHHBIE — MPSAMBIX
UHCTPYMEHTANBHBIX H3MepeHuid. CHCTeMbl II00ATBHOTO MO3UIMOHUPOBAHUA.
[IpuHMn paboThl CUCTEM TJI00ATBLHOTO TMO3UIMOHMpOBaHUs. JuddepeHnmnanbHbie
u3MepeHus. J[aHHbIe TUCTAaHIMOHHOTO 30HAMPOBAaHMS 3eMid. ONITHYECKUE CUCTEMBI,
MUKpPOBOJIHOBBIE (paJlapHbIE€) CUCTEMBI, CHCTEMBI JJa3€PHOr0 CKaHUpOBaHUs. | 0TOBbIE
nu@poBble MPOCTPAHCTBEHHBbIE JaHHbIe. (OOIIEAOCTYNHBIE MPOCTPAHCTBEHHBIE

JTaHHBIEC.



Tema 2. Moaeu npocTPpaHCTBEHHBIX JAHHBIX

['eopensmmonnast Moenb MaHHbIX. VIHTErpupoBaHHast Moenb JaHHBIX. OOBEKTHO-
peNSIMOHHAs MOJIeNb JaHHbIX. OOBEKTHAsS MOJENb JaHHBIX. MeToIbl OpraHnu3anuu
XPaHEHHMsI U yIIpaBJiI€HUs IpOCTpaHCTBEHHbIMU JaHHBIMUA B PCYB/I.

Paznen I11. MeToabl npocTpancTBeHHOTo aHaau3a (1 gac)

Tema 1. Metoabl ana/u3a reorpagpuuecKux JaHHbIX

Bribopka 00BEKTOB 1O aTpUOYTHBHOMY WM MPOCTPAHCTBEHHOMY KPHUTEPHIO.
bydepuzamus o06bexkToB. Omnepanuu  TOMOJOTUYECKOTO MEPEKPBITUS — CIOEB
(oBepneliHple  omepauuu). ArpermpoBaHuM€ JaHHbIX  Pa3pylieHue  rpaHwil
OJIHOPOAHBIX (110 001IeMy npu3Haky) obnacteid. CereBoii ananu3. OnpeneneHre 300
00CITyKUBaHUS

Tema 2. AHaau3 NOBEPXHOCTEH U MOJIeH

Hcrounuku paHHbIX s 1udpoBoit monenu penbeda (IIMP). Tuner 1IMP.
MaremMarudyeckue  aaroOpuTMbl,  HUCHOIB3yeMble s noctpoeHuss — [IMP.

HcnonszoBanue [IMP. 3-x mepHas BU3yanu3aius, BAPTyalbHas PealibHOCTD

Paznen |V. UndpacTpyKTyphl NPOCTPAaHCTBEHHBIX JaHHBIX (1 yac)

Tema 1. UndpacTpykTyphl NpocTPaHCTBeHHBIX JaHHbIX (UII)

Konnernmst UITJ. MuaTepomnepabenbHOCTs (CMOCOOHOCTh K B3aMMOJICHCTBHIO),
TEXHOJIOTUYECKHE OCHOBBI pelIeHus MpoOieMbl uMHTeporepadenbHocTu. Cucrema
MEXIyHApOJHBIX CTaHAApPTOB, PETJIaMEHTHUPYIOIIUX pa3pabOTKy U pa3BEPThIBAHUE
komroneHToB UIIJ[. Cnyx6a karajoroB wMerananHbix. Cryxba gocTyna K
OPOCTPAaHCTBEHHBIM OOBEKTaM (BekTOopHble aaHHble). Cnyxba Jgoctyna K
pacTpoBeiM Habopam gaHHbIM. Cnyx6a JgocTynma K  I[BETOKOJMPOBAHHOM
uHpopmaiuu (kaprorpapuyeckue komnosunuu). Ciyxda I0CTyna K alropurMam

00pabOTKH JTaHHBIX.

II. CTPYKTYPA U COJEP KAHUE IPAKTHYECKOM YACTHU KYPCA
(4 gac.)

3ansaTue 1. Co31aHue NOJUTOHAJLHBIX M JIMHEHHBIX 00HLEKTOB; METO/AbI



PEeAAKTHPOBAHMS NPOCTPAHCTBEHHBIX 00beKTOB (1 uac.).

1. Hauvanmo ceaHca peNakTUpPOBaHUSA, CO3JaHUE OOBEKTOB CTaHAAPTHBIM
ciocoOboM, € UCHOJIb30BAHUEM OIPAHUYEHHS [0 PACCTOSHUIO W/WIM YTy,
IPUPALIEHUEM KOOPAMHAT, YKa3aHUEM aOCOJIIOTHBIX KOOPAHMHAT;, KOIMPOBAaHUE H
BCTaBKa MPOCTPAHCTBEHHBIX OOBEKTOB; MOBOPOT, NEPEMEIIEHUE, MACIITAOUPOBAHNE
OOBEKTOB; PACTSKEHHUE U COKPALICHUE JIUHEHHBIX 0OBEKTOB.

2. HaBbiku BbIOOpa ONTUMANbHOM MPOEKIMH, CO3JAHMS TOJIH30BATEIBCKUX
npoekuuii: CpopmMupoBaTh U MOATOTOBUTH AJIs N€YaTH MAaKET KOHTYPHOW KapThl Ha
CEBEPHYIO YacTh aKBaTOpUH THUXOro oKeaHa.
3anstue 2. KoopaunaTHasi npuBsi3Ka pacTPpoBBIX HA00poB AaHHBIX. (1 yac.).

VYcnoBust KOppeKTHOU reorpadudecKoi MPUBS3KU PACTPOBBIX HAOOPOB JaHHBIX.

1. BBINOJHUTE KOOPAWMHATHYIO TIPUBSI3KY B [ OCYJapCTBEHHYIO CHUCTEMY
koopauHat 1942 r., 30Ha 23, hparMeHTa OTCKAaHUPOBAHHON TOMOTPadUIECKON KapThl

JIBYMSI CTIOCOOaMM:

e Jlns popMupoBaHUs pelepHBIX TOUEK UCIOJIb30BaTh KOOPAMHATHO MPUBA3aHHBIM
BEKTOPHBIN CJI01 00BEKTOB TPAHCTIOPTHON HHPPACTPYKTYPHI.

e B kadecTBe penepHbIX TOUYEK B3SThI IEPECECUEHUS KUIIOMETPOBBIX JTUHUI
Tonorpauyeckoi KapThl, OMKaiue K yriaaMm pactpa. X koopArHaTHI B
cucteme koopauHat ['aycca-Kprorepa, 3ona 23, npuenensi B ¢aitne GCP's.txt
2. BbIMOMHUTH TPHUBS3KY pacTpOBOM KOMMM  HOMEHKJIATypHOTO  JIMCTa

Tonorpauyeckoi ¢ OTCYTCTBYIOUIMMHU Ha HEW KOOPJIMHATHBIMU JIMHUSMH (CHCTEMa
KOOpJIMHAT M NPOEKIHUS H3BECTHBI). JUJII KOOpAMHATHOM NPUBS3KM B KadyeCTBE
KOOPJIMHATHON OCHOBBI UCIOJIb30BaTh:

e 3HaHue NpaBuiIa pa3rpadku HOMEHKJIATYPHBIX JINCTOB TOMOIPAPUUYECKUX KapT;

o KoopanHaTtHO IPUBSI3aHHBIN CIIOW aBTOMOOWIIBHBIX JTIOPOT.

3. BbImomHUTH TPUBS3KY PacTPOBBIX KOMUH KapT, MH(pOpMalUs O CHCTEME

KOOpAWHAT U MPOCKIHHU KOTOPBIX HC NU3BCCTHA

3ansarue 3. OTodpaxeHue Ta0JMYHBIX JaHHBIX. (1 yac.).

1. Orobpa3uth TOJIOKEHHE OOBEKTOB B MPOCTPAHCTBE, €CIM HHGOPMANHS O



KOOpJMHATaX O00BEKTOB pasMenieHa B tadmumax (*.dbf, *.mdb, *.xIs) nmu daitnax
TeKkcToBOro popmara (*.CSv).

2. Co3pnath cioii pasrpadku JIUCTOB TONMorpadguueckux KapT (MHIEKCHOW CETKH)
macmraba 1:1000000 na Tteppuroputo IIpumopckoro xkpas. OOecreyuTtsb
BO3MOXXHOCTh M3rH0a JWHWA INMUPOTHI TPU OTOOpaXKEHHH €€ B TPOEKTHUBHBIX
cucTteMax KoopauHat, Hanpumep IlynkoBo 1942, 30Ha 23.

3. Pesymprarel  OeperoBbIX  HAOMIOACHWUN  MOPCKHX  MJICKOIMTAFOIIMX
npeactaBieHsl B Tabmuie. [locTpowTh KapTy BU3YaIbHO OOHAapy>KEHHBIX
MJIEKOTIUTAIONUX C AuQdepeHnnanueit mo Buaam, BO3pacTy U KOJIUYECTBY COTIIACHO
JeTeH Ie.

4. TloctpouTh KapTy MapiipyTa JABW)XEHHS cyAaHa mo pesyiabratram GPS-
TPEKUHTa ¢ YKa3aHWEM Yy4acTKOB, CKOPOCTh JBWDKCHHs Ha KOTOPBIX MpeBbimana 10

KMm/4ac.

3ansitue 4. [IpoctpancTBeHnbIii anaau3. (1 yac.).

1. Omnpenenuth miomanas (B KM.KB.) W JIOJI0 TEPPUTOPUH, UMEIOIICH CTaTycC
«0c000 OXpaHAEeMOW MPUPOTHON TEPPUTOPUN», IS KAXKIOTO aIMUHUCTPATUBHOTO
oOpazoBanus [IpuMopckoro kpas.

2. TlogroroBuTh  KapTy  3€Melb, JOCTYMHBIX  JJIS  XO3SIMCTBEHHOTO
UCIIOJIb30BaHusA. 3 XO3SIICTBEHHOTO HCIOJIb30BaHUS HCKIIOUUTH 3€MJIM BOKPYT
HACEJIEHHBIX TyHKTOB B paJInyCe:

10 kM, ecnu unciieHHOCTh HaceneHus He npessbimaet 10 000 yen.;
1 8kM, ecnu ynciaeHHOCTh HaceneHus He npesbimaeT 40 000 yen.;
25KM, €CJIM YUCIEHHOCTh HaceneHus He npesbimaeT 100 000yern.;
40xM, eciii yuciaeHHOCTh HaceneHus npesbimaet 500 000 yen.

3. Omnpenenuth paiionsl I[IpuMopckoro kpasi, HauOoJyiee MPUBJICKATEIbHBIE C
TOYKH 3PEHUSI OXOThl Ha BOJOIUIABAIONIYI0 AWYb. KpuTepuil MpUBIEKATEIbHOCTU -
IJI0IA/b (B KM.KB.) JIYUIIIMX YTOJAUI 1JI1 OXOThI Ha BOJIOILJIABAOILYIO JUYb.

4. TlogroroButh  KapTy  3€Meib, JOCTYINHBIX  JJIi  XO3SHCTBEHHOIO
UCIOJb30BaHuA. M3 XO3SIICTBEHHOTO HCHOJIb30BaHUSA HCKIIOUHUTH 3€MJIM BOKPYT

aBTO/IOPOT B pajinyce:



10 kM, AJ1st TOpOT KPaeBOTO 3HAYCHUS;

25kMm, nist gopor dheaepabHOTO 3HAYCHHST,

I1l. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA

VY4eOHO-MeTOINYECKOE o0ecrnieueHue CaMOCTOSITEIIbHOU paboTHI
oOyJaronmxcs o JUCLUTIIINHE «MaremaTuueckoe MOJIEJIMPOBAHUE
TeONPOCTPAHCTBEHHBIX AAHHBIX» MpeacTaBieHo B llpwmoxenun 1 m BKiIro4aer B
ceost:

1aH-rpauK BBINOJHEHUS CAMOCTOSTEIbHOM pabOThl MO JUCHUIUIMHE, B TOM
YHUCJe MPUMEPHBbIE HOPMbI BPEMEHH HA BBIITOJIHEHHE 110 KaXKJOMY 3a/IaHHIO;

XapaKTepUCTHKA 3aJaHUN JJI1 CaMOCTOSITENIbHOM paboThl oOyyarolmuxcs U
METOIMYECKUE PEKOMEH/IALUH 110 UX BBIIIOJIHEHHUIO;

TpeOOBaHUS K MPEICTaBICHUIO U O()OPMIICHUIO PE3YJIBTATOB CAMOCTOSTEILHON
paboThI;

KPUTEPUU OLIEHKH BBIIIOJHEHUS! CAMOCTOSITEIbHOU PabOTHI.

IV. KOHTPOJIb IOCTW)KEHUSI LEJENA KYPCA

Komneren | OueHouyHble cpesicTBa - HAMMEHOBAHNE
Ne KonTponupyemsle paznenst / _— -
/1 TEMBI TUCIUILINHBI Texymmii [IpomexyTounas
KOHTPOJIb aTTecranusa
I1K-10 YO-1 YO-1
KoHntposnbnslii 3auer
Paznen |. Obmee npencrasnenue OIpoc Bomnpocsr Nel-2
1 o crienu¢uke reorpadguyecKux Bomnpocer Nel-6
JTAHHBIX I1P-7
[IpakTrueckoe
3aHsTHe Nel
YO-1 YO-1
KoHTponbHbIii 3auer
ompoc Bompocer Ne 3-10
2 Pasgen |l. Ucrounuku u Mmoaenu Bompocsr  Ne7-
MIPOCTPAHCTBEHHBIX JTAHHBIX 13
I1P-7
[IpakTrueckoe
3ansaTue Ne2
YO-1 YO-1
KoHnTtponbHbIi 3auer
3 Paznen I11. Metoabt ](;lgr)[ (I))(;CH Nold- Bonpocer Ne 11-19
MPOCTPAHCTBEHHOTO aHATN3a 19
I1P-7
[IpakTrueckoe




3angTue Ne3

vVO-1 vVO-1
KonTposbnsiii | UTOroBbIii onpoc-3ayer
OIpocC [TP-10 Ketic-3amaua
4 Pazgen IV. UadpactpykTypsl Bonpocsr No20-| Bce Bompocsl k 3a4ery.
MIPOCTPAHCTBEHHBIX JAHHBIX 23
[1P-7
[IpakTrueckoe

3ausTue Ned

TuroBble KOHTPOJIBHBIE 3aJaHUsA, METOAUYECKUE MATEPUAIIBI, ONIPEACIISAIOIINE
IPOLIETyphl OLICHUBAHUS 3HAHWW, YMEHHI U HABBIKOB U (WJIM) OMBITA JEATEIbHOCTH,
a TaKKe KPUTEpPUHM M II0Ka3aTeNH, HEOOXOIMMBIE ISl OUEHKH 3HAHWUWA, YMEHHH,
HAaBBIKOB M XapaKTepU3YIOIIME 3Tamnbl (POPMHUPOBAHUS KOMIIETEHIMH B Ipolecce
OCBOEHHMSI 00pa30BaTENbHON MPOTrpaMMBl, NpeacTaBieHsbl B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UTH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(2/1eKmpoHHbLe U NewamHwvle U30aAHUSL)
1. be3spyko A.M. MaTemaTnyeckoe ¥ UIMUTALIMOHHOE MOJEIUPOBAHUE : yueOl.

nocooue / A.W. be3pykos, O.H. Anekcenniea. — M. : UHOPA-M, 2017. — 227 c. +
om. Marepunaiisl. DIIEKTPOHHBIN pecypc; - Pexum JIOCTyTIa

http://www.znanium.com

2. Teoundopmaruka: yueOnuk: B 2 kH.: kH. 2 /coct. E. I'. Kampanos, A. B.
Komikapes, B. C. TukynoB u jp.; noxa pea. B. C.TukyHoBa. — MockBa: Akanemus,

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

9K3.)

3. PeBynkoB .. CtpykTyphl 0a3 JaHHBIX [DIEKTpPOHHBIN pecypc]: yueOHoe
nocobue mo kypcy «banku manHbIX»/ PeByHkoB ['.M.— DneKTpoH. TEKCTOBBIC
naHHple.— M.: MOCKOBCKHI TOCYIapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET UMEHHU
H.O. baymana, 2009.— 16 C. — Pexum JNOCTyTIA:
http://www.iprbookshop.ru/31569.html



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

JlonotHUTEIbHAA JTUTEPATypa
(me4yaTHbIE U YJIEKTPOHHbIE U31aAHMS)
1. ABepuenkoB B.1. OCHOBBI MaTeMaTHYECKOTO MOICIUPOBAHUS TEXHUUECKUX
cucTeM [DNeKTpoHHBIH pecypc]: ydueOHoe mocobue/ AmepuenkoB B.U., demopos
B.IL., Xe#idpen M.JI.— DnekTpoH. TEKCTOBBIE JaHHble.— bpsHCck: bpsHCckwHit
rOCyJapCTBEHHBIM TeXHUYEeCKHil yHuBepcurtet, 2012.— 271 c. — Pexxum noctymna:

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

2. Hukymun K.C. Marematuueckoe wmojenupoBanue B cucteme Mathcad
[OneKTpOHHBIN  pecypc]: METOAWYECKHE PEKOMEHAAUMHA IO  BBINOJHEHUIO
KOHTPOJIBHBIX PaboT mo Kypcy «KoMIbIOTEpHOE HHXKEHEPHOE MOJCIUPOBAHUEY/
Hukymua K.C.—  DnekTpoH. TekcToBble JaHHble.— M.: MockoBckas
rocyJIapCcTBEHHAs akaaeMusi BOJHOTO TpaHcropta, 2009.— 65 ¢. — Pexum gocrymna:

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

Ilepevensb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AnTepuer»
1. http://geomatica.ru/ — ApxuB HOMEpOB *xypHaia «I eoMaTHKa.

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

(I'eonnbopmarioHHbIE CUCTEMBI JIJIs1 OM3HEca U OOIIECTBA).

3. http://www.gisa.ru — opurmansusiii cait I'MC-Acconuaryy.

4. http://www.opengeospatial.org — opurmanbHblil caiT OTKPHITOTO

IrconpoOCTPpaHCTBCHHOI'O KOHCOpIUYMaA.

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

naHHbIX ['eomornueckoit cyx0b1 CIIA (USGS).

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTHA  MPOTrPAMMHOI0 00ecneYeHnst
IIpu ocymecTtBieHnn 00pa3OBaTEILHOIO IMpoliecca IO  JUCHUILIIUHE
UCIIOJIB3YETCSl  MPOTrpaMMHOE  OOECIedeHHe, OTHOCAMmeeCs K  KaTeropuu

MPOTrPAMMHOTO 00ECTIEYEHUS C OTKPBITHIM MPOTPAMMHBIM KOJOM:

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

2.  QGIS (Quantum GIS) — kpoccrutarpopMeHHass TeOMH(POPMAIIIOHHAS CHCTEMA C


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/

OTKPBITBIM TIporpamMMHBIM KogoMm. URL: http://gqgis.org/ru/site/

VI. METOINYECKUE YKA3AHUSA 110 OCBOEHUIO JUCIHUAIIJINHBI
N3yuenue JACIATIIINHEI «MaremaTuueckoe MOJIEIUPOBAHUE

reONPOCTPAHCTBEHHBIX TAHHBIX)» BBIIOIHIETCS IO CIEAYIOIMIEMY alrOPUTMY.

1. Bcs ocHOBHasg Teopernueckas 0aza M3laraercs Ha JICKIHUSIX, HO MOCKOJBKY
ayIUTOPHBIX 4acoB Jekuuil B coorBeTcTBUU ¢ OC JIBOY cocraBuser ropaszio
MEHBIIYI0 YacTh ayJAUTOPHOW HArpy3KH, TO JJisi YCBOCHHUS Marepuaia CTyACHTaMm
IpeaiaraeTcsi CaMOCTOSITENIbHOE OoJjiee TIIyOOKOE U3YYEeHHE TEOPETUYECKOIrO
Marepuara.

CTy/leHT B TEUEHUU CEMECTpa JIOJDKEH CaMOCTOSITEIbHO HAaWTH U MpopadoTaTh
MH(pOpMAIINIO, UCTIONB3YS BCE JIEKIIMH, TPEAJIOAKEHHBIN MpernogaBaTesieM riioccapui,
PEKOMEHJIOBaHHYIO0  y4eOHO-METOJIMYECKYIO JIUTEparypy U uHopmanuioo u3
WHTEPHET-UCTOYHUKOB IS  (OPMHUPOBAHUS  COOCTBEHHBIX  OTBETOB IO
caMOKOHTpout0. [IpenogaBarens KOHTPOIUPYET PE3yIbTAT YCTHBIM OIIPOCOM.

2. IlpakTtuueckass 4acTh Kypca, KoTopas (opMuUpyeT OCHOBHBIE YMEHUSA U
HaBBIKH, MPEJICTABICHA MPAKTUYECKUMU 3aHITUSMH, Ha KOTOPHIX CTYJEHTHI y4aTcCs
UCIIOJIb30BaTh MPOrpaMMHOE OOECIeueHue, 3HAKOMATCA C 00O0pYJOBaHHEM,
METOJMKOM €ero HCHOJb30BaHUS W 00pabOTKON pe3ylabTaTOB CITyTHUKOBBIX
HaOmoneHuii. B mpouecce ycBOEHUS TEOPETUUYECKOM M NPAKTUYECKOM YacTu
MPOBOJSITCS YCTHBIE OMPOCHI U TPOBEPSIETCS PEUIEHNE KOHTPOJIbHBIX 33JaHUM.

3. Bo BTOpo#i monoBHMHE ceMecTpa CTYACHTY Mpeajaraercsi CaMOCTOSATEIHHO
MOATOTOBUTHCS 3aueTy. CTyJeHT JODKeH mpopaboTaTh WHGOPMAIHIO, HCHOIb3YS
BCE JIEKIIMHU, MPEIJIOKEHHBIN MpenojiaBaTesieM TIJIOCCapui, PEKOMEHIOBAHHYIO
y4e0HO-METOIMYECKYIO JINTepaTypy U UHPopManuio u3 MHTEpHET-UCTOYHUKOB IS
dhopMupoBaHUs COOCTBEHHBIX OTBETOB.

4. Jlng caMOCTOSITENbHOM pabOThl B 3TOM YacTH CTYIEHTY NpeajiaraeTcs
BBINIOJIHEHUE Keic-3aaud B KauyecTBE JIOMAIIHEro 3aJaHus W CAA4d  €ro
MpenoAaBaTelto.

5. 3auer BBICTABISIETCS B OOIIEH COBOKYMHOCTH C YYETOM 3aUTE€HHBIX

MMPaKTHYCCKUX BaﬂaHI/If/'I, pPE3YJIbTATOB KOHTPOJIBHBIX OIIPOCOB W PEC3YJIbTATOB


http://qgis.org/ru/site/

3a4CTHOI'O OHpOCEI'CO6eCGI[OBaHI/I$I.

VIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE
JANCHUITJINHBI
JIist ygammxcs peaoCTaBIICHbI:
— YuebHas ayautopuss Ha 15 MecT ¢ MyJbTUMEIMUHBIM MPOEKTOPOM IS
YTEHUs JICKIUU.
— KommnerorepHslii kinacc ¢ foctynoM B HTepHET Ha 15 KOMIBIOTEpOB.

B nemsx obecnieyeHus cienuaibHBIX YCIOBHM OOy4YE€HHs] MHBAIUAOB U JIMIL C
OrpaHUYECHHBIMA BO3MOXXHOCTAMH 3710poBbsi B JIBD®Y Bce 3maHus 000pyaoBaHBI
naHaycam, Ju@TaMu, TMOABEMHUKAMH,  CIIELUATU3UPOBAHHBIMU  MECTAMH,
OCHAILICHHBIMU  TyaJIETHBIMM  KOMHATaMH, TaOJM4YKaMud  HMH()OPMaLUOHHO-

HaBHFaHHOHHOI;'I IMOAACPIKKH.



[Tpunoxenue 1

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCUMCKON ®EJIEPALIN
DdenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENEHOE YUPEKICHHE
BBICITICTO OOpa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NH>XEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOU
PABOTbBI OBYYAIOIIUXCA
10 JUCUMIINHE
«MaremaTHyeckoe MOAEJTUPOBAHUE IeONPOCTPAHCTBEHHBIX JAHHBIX»
Hanpasiaenue noaroroBku 21.04.02 3emiieycTpoMCTBO M KaAACTPHI

Maructepckas nporpamma «I'eonHpopManoHHbIe U KaIaCTPOBBIE TEXHOJIOTHI)

®opMa MOAT0OTOBKHU 3204YHASA

BaaauBocTok
2019



IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE

«MartemaTudeckoe MOJCIUPOBAHUC I'COITPOCTPAHCTBCHHBIX NAHHBIX»

IIpumepHbIe
Ne Jlata/cpoxkn Bua camocrosite/ibHOM HOPMBI
dopMa KOHTPOJIA
n/n BbITIOJIHEHM I padoThI BpeMeHM Ha
BBIINIOJIHCHUC
N3ydeHue
Y [IpoBepka
JIOKYMEHTAIUU K
MPAKTUYECKUX
1 | 24— 34 nenens MIPUKIIATHOMY 2 Jaca
HaBBIKOB PabOTHI C
MPOrPaMMHOMY O THC
00€CTICUCHUTO
[Tonyuenue
IToaroroska k i
MPaAKTUYECKUX
2 24 — 34 uenens MPaAKTUYECKUM 8 yacoB
S THAM HaBBIKOB PabOTHI C
ITO TUC
[Toyyenue oOriero
npeCTaBIeHUs 00
HH(PpacTpyKTypax
MIPOCTPAHCTBEHHBIX
nauaeix (UI11),
3HaKOMCTBO C
3 24 — 34 wenens CUCTEMOH 8 yacos Huckyccus
CTaHJapTOB 0OMeHa
I1/] OTkpsITOTO
rE€ONPOCTPAHCTBEHHO
ro KOHCOpLMyMa
(Open Geospatial
Consortium, OGC)
Brinonaenue keric- [IpoBepka
4 24 — 36 wenens 6 yacoB POBCP
3a7a4uu BBITIOJIHEHUS 3aJ1aHUs
YcTHBIN onpoc-
5 35— 37 venens | [logroroBka k 3a4éTy 4 yac. cobecenoBaHue HA
3a4eTe

CamocroarenpHas

MMOATOTOBKHU IMPAKTUYCCKHUM 3aHATUAM, TCCTUPOBAHHIO.

paboTa COCTOMT W3 OCBOCHHSI TEOPETHUYECKOTO Kypca,

PexomenmyeTcsi HCIONB30BaTh pa3Hble UCTOYHUKHU: PEKOMEHIYEeMYI0 Y4eOHYIO

JUTEPATYPY,

AIIEKTPOHHbIE

KOITNH

JIEKIITMOHHOT'O

Kypca,

BJIEKTPOHHBIN

TUAAKTAYECKUA MaTepuayl 10 HauboJiee CIIOXKHBIM TEOPETUYECKHM BOIIPOCaM,

HHTCpHCT-pCCYpCBI. OcHoBa IMOATOTOBKH — 3JICKTPOHHAA KOIIMA JICKIHKMOHHOT'O KypcCa,

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




TEOPETUYECKOT0 Kypca OCYIIECTBIAETCS HE TOJBKO B pe3ylbraTre paboThl C
TPaJUIIMOHHBIMU TIEYATHBIMU yYEOHBIMU H3IaHUSMHU, HO U B XOJI€ MOATOTOBKH K
IIPAKTUYECKUM 3aHATHUSM.

Tema npakTrueckoro 3agaHusi OOBSBISETCS MPENOAaBaTeNsIM 3apaHee, IOATOMY
K 3aHATHUIO MOYKHO H3YYUTh TEOPETUYECKHHA MaTepuas C HCIHOJIb30BAaHUEM YiKE
IIEPEYNCIICHHBIX PECYPCOB.

[IpakTueckas 4acThb Kypca «Maremartnueckoe MOJEIIUPOBAHUE
reONPOCTPAHCTBEHHBIX JTaHHBIX)» MOJHOCTBIO COIJIACOBAHA C TEOPETUYECKON YaCTBIO
Kypca. TeMbl NpakTUYECKHX 3aHATUNA BBIOpAHBI C TAKUM paCYETOM, YTOOBI
o0OecrieyuTh MNPUOOpPETEHUE CTYJACHTAMH OCHOBHBIX HABBIKOB  BBINOJHEHUS
IIPOCTPAHCTBEHHOI'0 aHAJIU3A.

OT cTyaeHToB TpedyeTcs MOCEUIEHUE JIEKIUI U MPaKTHYECKUX 3aHiATHil. Oco00
LEHUTCS] aKTHUBHOE Yy4YyaCTHE B CaMOCTOSTENBHOW paboTe, a TakkKe KayecTBO
KOHTPOJIbHBIX PaloT.

Jns opraHuzanuyd CaMOCTOSITEIbHOM paOOThl MO JUCHUIUIMHE B KadyecTBE
00513aTE€ILHOTO 3JIEMEHTa CTYyJIEHTaM IpejiaraeTcsi BBINOJIHEHUE Kelc-3a/auH,
KOTOPOE CYMTAETCS BBIIIOJIHEHHON M 3aYTEHHOM B CIIy4ae MPABWJIBHOTO BBIITOJHEHUS
pacyeTHOM YacTM U YBEPEHHBIX M KOPPEKTHBIX KOMMEHTApHUEB METOIUKHU €€
pellleHusl, HaJM4Ms OTYeTa O BBINOJHEHHON paboTe, TpeOOBaHUS K KOTOPOMY
MIPUBOJSATCS HUXKE.

CryzneHTam mpeajaraercss CaMOCTOSITENBHO IOATOTOBUTHCSA 3a4E€THOMY OIIPOCY.
[Ip1 3TOM CTYIEHT AOJDKEH CaMOCTOSITEbHO WM3YyYWTh MAaTe€pUalibl JEKIUOHHBIX W
MPaKTUYECKUX 3aHSATUH, PEKOMEHJOBAaHHYIO0 y4eOHO-METOAMYECKYIO JUTEPATYpy H

uHdopmaruio u3 IHTepHET-UCTOYHHUKOB.

Conep:xanue 1 MeTOANYECKHE YKAZAHUS K BHIITIOJTHEHHUIO
Kelc-3a1a4u
[IpocTpaHCTBEHHBIN aHAIW3 JTAHHBIX OCHOBAH HA MCIOJb30BAHUW MPOCTPAHCTBA
B Ka4eCTBE OOIIEro KJIro4Ya MEXIy pa3IuYHbIMU HAaOOpaMH JaHHBIX. DTO MO3BOJISIET

BBIIIOJIHATE TaAKHMC TPYAOCMKHC OIICpallMU KaK IEPCKPBITUC CJIOCB, TAK HA3BIBACMBIC



OBepHeﬁHLIe orcpanmu, ABJIAIOITHUECCA KIIFOYCBbIM HHCTPYMCHTOM
TCONMPOCTPAHCTBECHHOI'O aHaJIn3a.

Ieanb DﬂﬁOTbI: O3HaKOMHUTBCSI C OCHOBHBLIMU OBGpHCﬁHBlMH orcpanuAMM.

HOJIy‘-II/ITB MMPAKTUYCCKUC HABBIKM MCIIOJIbB30BAHUA JAaHHBIX HWHCTPYMCHTOB IJIA
PCHIICHUA IIPUKIIAAHBIX 3a1a4.

JlaHbl ciaeayionmye Ha00pbl NPOCTPAHCTBEHHBIX JAHHBIX, XapAKTEPHU3YIOIIMX

Tepputopuio IlpuMopckoro Kpasi: AIMUHUCTPATUBHO-TCPPUTOPHUATILHOC JCIICHUC,

HaceJIEHHBIC MYHKTHI ¢ HTHPOPMALIMEH O YUCIEHHOCTH HACEJICHHs; aBTOMOOUIIbHBIE U
JKEJIE3HBbIE  JIOPOTHU; O0CO00 OXpaHsSeMble NPUPOJHBIE TEPPUTOPUU; JIYUIIHE
MECTOOOUTAHUS POMBICIOBBIX )KUBOTHBIX; 3€MJICIIOJIb30BaHUE.

3aganusn:

1. Onpenenuth MIOWAAL (B KM.KB.) U JIOJI0 TEPPUTOPUHU, UMEIOIIEH CTaTyc «0Cc000
OXpaHAEMON MPUPOJAHOU TEPPUTOPUM», I KaXKIOr0 aAMUHHUCTPATUBHOTO
oOpazoBanus [IpuMopckoro kpasi.

2. Omnpenenuth paiioHsl [Ipumopckoro kpasi, HauboJee MPUBICKATEIbHBIC C TOUKH
3peHHs] OXOThl Ha BOJOIUIABAIOLIYIO JHW4Yb. KpuTepuil NpUBIEKATEIbHOCTH -
IJI0IIA1b (B KM.KB.) JIYUIIIMX YTOAMM JI OXOThI Ha BOJIOIIJIABAIOIIYIO JUYb.

3. . Onpenenuth miomaab (B KM.KB.) U JOJIO TEPPUTOPHH, 3aHITON 3EMIISIMHU
['ocnechonma, s KaKIOTO aAMUHUCTPATHUBHOTO oOpa3zoBanus I[Ipumopckoro
Kpas.

4. Omnpenenuts napy, TOPOJ/ILT.T. — CETbCKUM H.II., PACCTOSTHHE MEXYy KOTOPHIMHU
SIBJISIETCS. HAMMEHBIIINM.

AJITOPUTM BBITIOJIHEHUS 3a/TaHUH.

B mepByto ouepenp HEOOXOIMMO BBISICHUTH, B KaKUX CHCTEMax KOOPJWHAT
MpeJCTaBJICHbl UCXOAHBIC JaHHbIe. Eciu ux reorpaduyueckue CUCTEMbI KOOPIMHAT
pa3IuYHbl, TO HEOOXOAMMO BBITIOJHUTH COTJIACOBAHUE DIUIUIICOMIIOB, T.C. 3a/aTh
COOTBETCTBYIOIIIEE TPE0Opa3OBaHuE.

3amanus 1-3.

K ciow  agMUHUCTPAaTHUBHOIO  JIEJIEHUS  MOPUMOPCKOTO Kpas U K

COOTBCTCTBYIOLLIEMY KOHKpGTHOfI 3a1a4€ TEMATUYCCKOMY  CJIOIO H€O6XO,III/IMO



npuMeHuTh oBepieiinyto omnepauuio «llepeceuenne (INTERSECT)». Jlannas
oreparysi BRIYUCISIET TEOMETPHUECKOE TePeceUeHne MEXIy BXOJHBIMU OOBEKTaMHU.
OOBEKTHI WM YaCTU OOBEKTOB, OOIIUE /ISl BCEX BXOAHBIX CIIOEB, OYAYT COXpaHEHbBI
B BBIXO/IHOM KJIacC 0OBEKTOB BMECTE C aTpHOyTaMH BCEX BXOTHBIX OOBEKTOB.

B pesynbrare onepanuu «Ilepeceuenuey pe3ynbTUPYIOMNUE 00BEKTHl HACTIEAYIOT
B Ka4yecTBe aTpUOYTOB I€OMETPHUYECKHE XapaKTEPHCTUKH BXOTHBIX 00BekTOoB, Ho
TeOMETPUUECKUE  XapaKTePUCTUKH  PE3yJIbTUPYIOUIMX OOBEKTOB (B  Ciydae
UCIIOJIL30BAaHUS HE TOIOJOTMYECKHMX (opMaToB, TakuX Kak Shape-daiinbel) He
BBIUMCIAIOTCA. Ecnm st XpaHeHus  pe3yJabTHPYIOMIMX  OOBEKTOB  Oyner
UCIIONIB30BaThCsl  gopmar  Shape-gaiiioB, TO HE00XOIUMO  CaMOCTOSTEIIbHBI
BBIYHCIIUTD IUIOMIAAL PE3YJIbTUPYIOMUX OO0BEKTOB. J[lii1 3TOro HeooXoaumo
ucnonb3oBath ¢yakmuo «Calculate Geometry...» (KOHTEKCTHOE MEHIO Ha 3ar0JIOBKE
COOTBETCTBYIOIIIETO MOJISl TAOJIUIIBI aTpUOYTOB).

Kak Obl10 OTMEYEHO BBIIE, B PE3YJbTUPYIONIEM Kiacce OOBEKTOB OyayT
COXpaHEHBI aTPUOYTHI BXOIHBIX OOBEKTOB, T.C. KKIBIM PE3yJbTUPYIOMIHA OOBEKT
OyneT uMeTh UH(POPMAIIMIO O MPUHAJICKHOCTH K KOHKPETHOMY MYHHUIIUIIATBEHOMY
00pa3oBaHMIO. A MTOCKOJIBKY MOKET OKa3aThCsl, YTO KOHKPETHOMY MYHHIIHITAIEHOMY
oOpa3oBaHUI0 OyAeT MNPUHAIICKATh HECKOJBKO PE3YJbTUPYIONINX OOBEKTOB, TO
HEOOXOJMMO BBITIOJHUTH TPyNmoBoe (MO0 MPUHAUISKHOCTH K KOHKPETHOMY
MYHHIIUIIAJIbHOMY 00pa30BaHWI0) CYMMHUPOBaHWE IUIOMIAACH pPe3yabTHPYIOIINX
00beKTOB. [y 3TOro MCmob3yeTcs onepanus «SUmmarise...» (KOHTEKCTHOE MEHEO
Ha 3aroJioBKe ToJs TaOnaWIbl  aTpuOYTOB, IO KOTOPOMY  BBITIOTHSIETCS
rpynnupoBaHue). Pesynprarom OyaeT uToroBasi TaOJMIIA, COAEpIKAIIas CICIYIOIINe
MOJIS: YHUKQJIBHBIA TEPEYCHb MYHUIIMITAIBHBIX  00pa3oBaHUM; KOJUYECTBO
pPE3YNBTUPYIONINX ~ OOBEKTOB,  pPACMOJIOKEHHBIX B TpaHHWIAX  JIaHHOTO
MYHUITUTIATBHOTO ~ O0pa3oBaHUs;,  pe3ybTUpPYIOIMIAs  IUIOMAJb  OOBEKTOB,
PaCIoJIOKEHHBIX B TPAHUIIAX JAHHOTO MYHHUIIUIIAILHOTO 00pa30BaHMUs.

s Toro, 4roObl OTBETHUTH Ha BOMPOC O HAWOOJBINEH MPUBIEKATEIHHOCTH,
JOCTaTOYHO  OyJeT  OTCOPTUPOBATh  HWTOTOBYIO  TaONMMIly MO  3HAYEHHUIO

Pe3yAbTUPYIOLIEH TIIOIIAH.



3ananue 4.

B naHHOM 3aaHMHM HEOOXOIMMO BOCIIOIB30BATHCS CTAHAAPTHBIM HHCTPYMCHTOB
CBSI3bIBAHMS TAOJIHII 110 KJIroueBOoMy moJito (Join Data), BoCIoyIb30BaBIIMCh PEKUMOM
CBSI3BIBAHUS T10 BHpTyajabHOMY ToJt0 (Shape), B KoTopoM XpaHUTCS HHDOpMaIHs O
TE€OMETPUUYECKUX XaAPAKTEPUCTUKAX OOBEKTA. DTOT PEXKHUM MPUMEHHUM TOJIBKO IS
TOYCYHBIX KJIACCOB OOBEKTOB. B 3TOM ciy4dae BHUPTyaJdbHOE IIOJIE COJCPIKUT

UH(GOPMAIIUIO TOJIBKO O MECTOTOIOKEHHH 00bEKTa B TPOCTPAHCTRE.
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Hacnmopt ®OC

Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

IIK-10

3Haer
CIOCOOHOCTH MOJIy4aTh U

o0pabartbIBaTh HH(POPMAIIHIO
U3 pa3JIMYHbIX HCTOUYHHUKOB,

OcCHOBHBIE MOHATHUS M METOJAbl MAaTEMaTH4YECKOTO
aHaiu3a reONpPOCTPAHCTBEHHON uHpopMaLuy,
TEXHUYECKHE U NPOTPaMMHBIE CPEIICTBA peaanu3alyu
MHPOPMALIMOHHBIX  IPOLECCOB  IPU  CO3JaHHUU
mU(ppPOBO MOJENU pa3IMYHBIX YYaCTKOB 3E€MHOMU
IIOBEPXHOCTHU

KCII0JIb3Ysl COBPEMEHHBIE
nH(pOpMaLIOHHbIE
TEXHOJIOTUU U KPUTHUECKHU
€€ OCMBICTTUBATh

VYwmeer

OPUMEHATh  KapTorpaguuecKue MPOSKIUH  [pH
CO3MaHMM IMQPPOBLIX MOJENel IFOObIX YYacTKOB
3eMHOW IOBEPXHOCTH, HCIIOJIB30BaTh BO3MOKHOCTHU
BBIUMCIUTENILHON ~ TEXHUKH IS 00paboTku
W3MEPEHHBIX JIAHHBIX

Bnageer

METOJaMH MAaTEMaTUYECKOTO ONMHCAaHUs (PU3HMUYECKUX
MPOIIECCOB B 0OJACTH MOJCIUPOBAHUS JTHUHAMUKH
W3MEHEHHUs  TOBEPXHOCTH  3eMJIM,  HaBBIKAMH
MOZACIIMPOBAHUA IIJIAHOB W KapT Y4YaCTKOB 3eMHOU
MOBEPXHOCTH C TOMOIIbI0 T€OHMH()OPMAIMOHHOTO
MPOrPaMMHOTO O0eCTICUeHUS

KoHnTposib foCTHX)EHUS LIeNIeN Kypca

Komneren | OueHouHble cpesicTBa - HAMMEHOBAHUE
Ne Kontponupyemsie pazuenst / n -
/i TEMBI JUCIUTUINHBI Texymmii Hpomesxyrounas
KOHTPOJIb aTTecTanusa
I1K-10 YO-1 YO-1
KoHntposnbnslii 3auer
Paznen |. Obmiee npencrasnenue OIpoc Bonpocsr Nel-2
1 o crienu(uke reorpapuueckux Bomnpocer Nel-6
JTAHHBIX I1P-7
[IpakTrueckoe
3aHsTHe Nel
YO-1 YO-1
KoHTponbHbIi 3auer
ompoc Bompocer Ne 3-10
2 Pasgen |l. Ucrounuku u Moaenu Bompocsr  Ne7-
MIPOCTPAHCTBEHHBIX JTAHHBIX 13
I1P-7
[IpakTrueckoe
3aHsTHe Ne2
YO-1 YO-1
KoHTpoabHbIii 3auer
orpoc Bompocer Ne 11-19
3 Pasgen Ill. Metoast Bomnpocsr Nel4-
MPOCTPAHCTBEHHOTO aHATN3a 19
I1P-7
[IpakTrueckoe
3ansaTue Ne3
4 Paznen IV. UadpactpykTypsl YVO-1 YO-1




MPOCTPAHCTBCHHLIX TAHHBIX

KoHnTpoabHbi
o1poc
Bonpocer Ne20-
23

I1P-7
[IpakTrueckoe
3aHsTue Ned

Hrorosslii onpoc-3auer
[1P-10 Keiic-3amaua
Bce Bonpocsl k 3a4ery.

Ikana oueHUBaHUA YPOBHA C(POPMHUPOBAHHOCTH KOMIIETECHIIMI

Ko u
¢bopmynupoBka
KOMITCTCHITHH

OTansl
(bopmupoBaHus
KOMIIETEHIUU

Kpurepun

ITokazarenu

I1K-10

CIOCOOHOCTH
oJy4ath U
o0pabaThIBaTh
nH(pOpMALIHIO U3
Pa3IMYHBIX
HUCTOYHUKOB,
UCTIOJB3YS
COBpPEMEHHbBIE
WH(POPMAIIMOHHBIC
TEXHOJIOTUH U
KPUTHUYECKH €€
OCMBICJTMBATh

3HaeT
(IoporoBbIii)

3HAaHHE OCHOBHBIX
IOHATUH W METOJOB
MaTEMaTHYECKOT O
aHanusa
re0IpPOCTPAHCTBEHHON
uH(popMaluuy,
TEXHUYECKUX "
IIPOrPaMMHBIX  CpPEJICTB
peanusanuu
MH(OpPMaLMOHHBIX
IIPOLIECCOB
CO3aHUU
MOJIENH
Yy4acTKOB
MIOBEPXHOCTHU

npu
G poBOH
pa3IMYHbBIX
3€MHOM

CIIOCOOHOCTH
3HaHUA O
reorpaduuecKux
(mIpOCTPaHCTBEHHBIX )
JTAHHBIX, KaTeropuu
MIPOCTPAHCTBEHHBIX
npobieM, reorpaduuecKon
cucreme KOOpJIMHAT,
KapTorpapuuecKux
MIPOCKIIHSIX, UCTOYHHMKAX
MPOCTPAHCTBEHHBIX
JAHHBIX,
MPOCTPAHCTBEHHBIX
JAHHBIX, METOJaX aHalu3a
reorpauyecKux JTaHHBIX

II0Ka3aThb
KOHIICIIIIN

MOJICIISIX

yMeeT
(TpOABUHYTBHIIN)

yYMEHHE MIPUMEHSTh
KapTorpaduueckue
MPOEKINH TPH CO3JIaHUH
U(PPOBBIX Mojenei
JHOOBIX Y4acTKOB
36MHOM  IOBEPXHOCTH,
UCTIOJTb30BaTh
BO3MOYKHOCTH
BBIYMCIIATEIIBHOMN
TEeXHUKU U1 00paboTKH
MU3MEPEHHBIX JTAHHBIX

CHOCOOHOCTh HCIIOJIB30BaTh
WUCTOYHUKH  JAaHHBIX  JUIS
udpoBoi MoJeNnu
penbeda: Tonorpaduueckue
KapThI u TUTaHBI,
CTepeomnapbl paJapHbIX W
ONTUYECKUX CHCTEM,
MaTeMaTHIECKHe
aJITOPUTMBI JUIs1 TOCTPOCHUS
[IMP, 3-x MEPHYIO
BU3YaJIU3aIHIO,
BUPTYaJIBbHYIO PEaTbHOCTD

BIIaJIEET
(BBICOKUIA)

BJIa/ICHUE MeTOoaMH1
MaTEMaTHYECKOTO
ONMHCAaHUS  (PUINYECKUX
MpoIecCOB B objacTu
MOJIETTUPOBAHUS
JUHAMUKA ~ M3MEHEHUS
MMOBEPXHOCTHU 3emiu,
HaBBIKAMHU
MOJIEJTUPOBAHUS TIJIAHOB
U KapT y4acTKOB 36MHOMU
MIOBEPXHOCTHU c
MIOMOUIbIO

CHOCOOHOCTD CO3JaHUs
[TOJIUTOHAJIBHBIX U
JIMHEUHBIX 00BLEKTOB,
pEaKTUPOBAHHUS
IPOCTPAHCTBEHHBIX
00BEKTOB, COTJIACOBAHUS
re0IE3MUECKUX J1aT,
KOOPJMHATHON  TIPUBS3KH
PacTpoOBBIX HaboOpoB
JTAaHHBIX, OTOOpaKEHHS
TaOJMYHBIX JIAHHBIX,
pacuera




reornHGOPMAITMOHHOTO MOP(POMETPUUIECKHIX
MPOrPaMMHOTO XapaKTePUCTHK penbeda
obecrieueHus

TEKyI]_[aSI aTrecranusi CTyA€HTOB.
TCKYIHEIH arrecranuss CTYACHTOB 110  AUCHOUILIMHC «MaTtemaTuueckoe

MOJICIUPOBAHUE TEONMPOCTPAHCTBEHHBIX JAHHBIX» MPOBOJUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamu JIBDY u sBnsercs o0s3aTeabHOM.

Tekymass arrectauus 0O JUCHUILIMHE «MaTeMaTH4ecKkoe MOAECITUPOBAHHUE
reONPOCTPAHCTBEHHBIX JAHHBIX)» MPOBOAUTCS B (hOpME KOHTPOJIBHBIX MEPOTPUITHIA
(BBITIOJIHEHUE  MPAKTHYECKUX  pabOT, YCTHOrO Tpoca MpH HUX  3alIWTe,
CaMOCTOSITETILHOM PaOOThI, pEIICHUE KeWc-3a7ad) IO OICHUBAHUIO (PaKTUUECKUX
pe3ynbTaTOB O0YyUEHHUSI CTYJACHTOB M OCYIIECTBIISICTCS BEAYITUM MIPETO/IaBATEIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

1. Crenenp yCBOEHUS TEOPETUYECKUX 3HAHNM.

TeopeTnueckrue 3HAHUS NHUCIUIUIMHBI OLICHUBAIOTCA IOCPEIACTBOM YCTHOIO
omnpoca MO KOHTPOJBHBIM BOMPOCAaM, MPU 3TOM HUCIOJIL3YIOTCS COOTBETCTBYIOIINE
Kputepuu orieHuBaHus B 10-6anbHOM cucteme (10-6 OamioB — «3auTeHO», MeHee 6
0aJIOB — «HE 3aUTEHOM):

KpUTepHuH oIleHOK crenyromue: 10-8,5 6amioB — oTBET oTiiMuaeTcs TiyOnHON
U TIOJHOTOW PACKPBITUS TEMBHI, JIOTUYHOCTBIO, TIOCJIEIOBATENBHOCTBIO H
apryMEHTHUPOBAHHOCTBIO OTBETA, YMEHUEM OOBSICHATH CYIIHOCTh BOMpPOCA, AEiaTh
BBIBOJIBI M 00O0OIIEHUS, JaBaTh apryMEHTHPOBaHHBIE OTBETHI; 8,5-7,5 - OamioB -
MPOYHBbIC 3HAHUS OCHOBHBIX BOMPOCOB, YMEHHE OOBSCHSATH CYIIHOCTH BOIPOCA,
JenaTh BBIBOJBI W O0OOOINEHHWs, JaBaTh AapryMEHTHPOBAHHBIE OTBEThI, HO
JOTYCKAIOTCA HETOYHOCTH; 7,5-6,0 — 6asut - 3HaHWe OCHOBHBIX BOIIPOCOB TEOPHUH, HO
OTIIMYAIOUIMICSA HEAOCTaTOYHOM TIIyOMHOW MW TOJHOTOM PACKpPBITUS TEMBI,
HEJIOCTAaTOYHBIM yMEHHUEM JaBaTh apryMEHTHUPOBAHHBIE OTBEThI, OTCYTCTBHUE
JOTUYHOCTH ¥ TIOCIEJOBATEIBbHOCTH, JIOMYCKAIOTCSI CEPbE3HBbIE OIMMOKA B
comepkanun oTBera; 6,0-5,0 OanmoB - HE3HAHHE OCHOBHBIX BOIIPOCOB TEOPHH,

HGFHY6OKOC PACKPBITUC TCEMbI, HCYMCHHC [dBaTb APTYMCHTHUPOBAHHBLIC OTBCTHI,



OTCYTCTBHE JIOTUYHOCTH U MOCJIEI0BATEILHOCTH, IOMYCKAIOTCS CEPhE3HBIC OITMOKHU B
COJIep >KaHUH OTBETA;

2. YpoBeHb OBJIaJICHUS MPAKTHYCCKUMU YMCHHUSAMHU U HaBbIKAMHU.

Beinonnenue npakmuueckux pabom oneHuBaerca no 10- GanbHOW cucTeMe:
10-8,6 GamioB — OTIWYHO BJAJCeT HEOOXOAUMBIMU YMEHHMSIMU W HaBBIKaMU
COOTBETCTBYIOIIUX KOMITCTCHIIUI - CBOOOTHO CIIPABIIICTCS C 3aJla4aMH U BOIIPOCAMH,
IpUYEM HE 3aTPYIHSACTCS TPU BUIOW3MEHCHUH 3aJIaHUM, BIaIeeT pa3HOCTOPOHHUMHU
HaBBIKAMH TPHEMaMHM BBIIMOJHEHUS MPaKTUYSCKHUX 3ajad; 8,5-7,6 0amioB — XOpOIIo
BIaJiceT HEOOXOMMBIMA YMECHHUSIMU U HABBIKAMHU COOTBETCTBYIOITUX KOMITETESHITUHN -
MPaBUJILHO TPHMEHSIET TEOPETHYCCKUE ITOJOKEHUS TPHU PEIMICHUH MPAKTHICCKUX
3a/1a4, BJiaJceT HEOOXOJUMBIMH HaBBIKAMH peleHus; 7,5-6,0 6amioB - yMeHUs U
HaBBIKM BBIPA0OTaHBI HEAOCTATOYHO B TIIOJHOW MEpe, TOITOMY HCIBITHIBACT
3aTPpYJHEHUsS] TPU BBIMOJHEHUM TMPAKTHYCCKUX paboT, MeHbIle 6 OamioB -
HEJIOCTATOYHO  BBIpaOOTal HEOOXOJMMBIC YMEHHUS W HaBBIKHM, HEYBEPEHHO, C

OOJIBIINMU 3aTPYAHCHUSMU BBITIOJIHACT IIPAKTUICCKHC pa6OTBI.

Bonpocwl k koumpoavHbim onpocam

1. Yro takoe 'MC. Kommonentsl 'IC. PoncTBeHHBIE THITBI TPOTPAMMHOTO
ooecnieuenusa. Otanune ' IC ot CAIIP. OcnoBHas konnenmus ['IC,
OTJIMYAOIIas €€ OT KOMIIbIOTEPHBIX KapTOrpapUUIeCKuX CUCTEM.

2. Konuenmus reorpaduyueckux JaHHBIX (4TO Takoe reorpaduueckue TaHHbIC;
THUIBI THPOPMALIMH, KOTOPYIO COAEPKAT KAPThI; 0TOOpakeHne 0ObEKTOB Ha
KapTe; MPOCTPAHCTBEHHBIE B3aUMOCBSI3H). XpaHEeHHE reorpaduuecKux TaHHbIX
B i poBoit popme. CriocoOs UGPOBOTO MPEACTABICHUS TaHHBIX UX
CpaBHUTEJIbHAS XapaKTEPUCTHKA.

3. MUcrounukn nanusix mis [ IC

4, Tumbl JaHHBIX IUCTAHIIMOHHOTO 30HAUpoBaHusa 3emiuu ([1J13), ux
XapaKTePUCTUKH.

5. T'moGanbHble cucTeMbl MO3ULIMOHUPOBaHUs. [IpUHIMIIBI pabOTHI.



10.

11.

12.

13.

14,

15.

16.

Tunst uapopMaruu, ¢ kotopoit padoraet ['MMC (mo3unmonHas1, Tonojoruyeckas,

atpuOyTuBHas). Opranuzaius €€ PU3NIEeCKOro XpaHEHUs B T€OPEIISIIITUOHHOMN
Mozenu. MexaHnu3M CBS3bIBaHUSI TPOCTPAHCTBEHHON U aTpUOyTUBHOM
uHbOpMaIUu.

[IpocTpaHCTBEHHBIE B3aMMOCBSI3H, UX OTOOpaKEHUE Ha KapTe, UCII0JIb30BaHHE.
OCHOBHBIE TOITOJIOTUYECKUE KOHLIENINH, ucrionb3dyeMbie B ' C. Paznnune
MEX1y T€OMETPUUYECKON U TOMOJIOTHYECKOM nH(pOpMAaIIHE.

Opranuzanus GpU3N4ecKoro XpaHeHus: TOMOJOTUYECKON HH(HOpMALIHH.
Mopaenu nanneix, npumensemsie B [ IC. Pensinnonnas, reopensiuoHHas,
O0OBEKTHO-PEIISIIITUOHHAS MOJIEITH.

[Tonxone! k ucnonb3oBanuio PCYB/] mis ynpaBieHus NpoCcTpaHCTBEHHBIMU
JTAHHBIMU

ITpoextupoBanue bl I'IC. OcHOBHBIE YPOBHH.

MonenupoBanue nosepxHocteil. Lludpposrsie monenu penseda (LHMP),
nctouHukd HaHHbIX A1t [IMP. Tunsr LIMP. B pemennn kakux 3amau
UCITIOJIB3YIOTCS ITU(POBBIE MOJEH pebeda’?

Kakue gaktopsl koHTpoHpytoT kauecTBO [IMP? Ilepeuncnure HegocTaTKku
TonorpaduyecKoi KapThl KAK OCHOBHOTO HCTOYHUKA JAHHBIX JUISI CO3/IaHUS
LIMP.

OcHOBHBIE Onepalyy NPOCTPAaHCTBEHHOTO aHalin3a reorpaduyecKoit
uHdopmaruu. OOBICHUTE pa3InIUe MEXKITY EPEKPHITUEM CIOEB MPU
rpaduyecKoi MPOPUCOBKE M TOMOJOTUUECCKUM MEPEKPHITHEM ITUX CclI0EB T1]1.
Yro npoucxoaut ¢ aTpuOyramu 000UX CIOEB B KAXKIOM cliydae?

[Tonp3ysick cambiMu 00IIIIME TipeacTaBieHusMu o hyaknusx [MC,
MPEJIONKUTE MYTh PEHICHUS CIEAYIONIECH 3a1a4u:

OueHnTe BO3MOKHYIO 30HY 3aTOIJIEHUS B CIIy4a€ HaBOJIHEHHS U €ro MPSAMbBIX
IIOCJIEACTBUM.

[Tonw3ysich cambiMu 00IIMMU TIpeAcTaBieHus MU o pyHkuusax ['NC,

MPEIOKUTE ITyTh PELICHUS CIEAYIOIIEH 3a0aun:



17,

18.

19.
20.

21,

22,

23.

[ToaTBEpAUTH UM OIPOBEPTHYTH TMIIOTE3Y O HETATUBHOM BIUSIHUM HA
3I0POBBE JKUTEJICH KUIOTO MAacCHBa BRIOPOCOB B aTMOC(Epy OTXOI0B KPYITHOTO
XUMHUYECKOTO IPOU3BOJCTBA.

[Tonp3ysick cambiMu 0OIIIIME TipecTaBieHusMu o hyHknusax [MC,
MPEUIOKUTE IMyTh PELICHUS CIEYIOIIECH 3a1auu:

OueHUTh YUCIIO KUTeNel, 00€CTIeUeHHBIX YCTOMUUBBIM MIPUEMOM
TEJENPOrpaMm, TPAHCIUPYEMBIX BHOBb IOCTPOEHHOMN TEJEBBIIIKON, B YCIOBHUAX
TOPHOM 3aJIECEHHON MECTHOCTH.

[Tonb3ysick cambiMK 0OIIMMU TpeacTaBieHusMu 0 pyHkuuax ['UC,
IIPEUIOKNTE IyTh PELICHHUS CIIENYIOIIEN 3a1auu:

Br16paTh MECTO CTPOUTENTHCTBA HOBOTO CyIIEpMapKeTa ¢ y4ETOM
KOHKYPEHTHOTO TOPTOBOI'O OKPYKEHHUSI.

ITpoexktupoBanue 'MMC. OcHOBHBIE TAlBI.

Teppuropuansro pacnpenenéunbie [ MC (cuctembl 00padoTKu
MPOCTPAHCTBEHHBIX AaHHBIX). [Ipo0sieMbl, CBSI3aHHBIEC C pa3BEPTHIBAHUEM
n0/100HbIX cucteM. [1oAX01bI K UX pELIeHUIO.

KoHienmus «OTKphITOro» I0CTyIa K MPOCTPAHCTBEHHBIM JJAHHBIM U U CTIOCOOBI
e€ pealn3aluu.

Konnenius padotsr ¢ [1]] B pacnpeieieHHBIX CHCTEMaX ¢ 00ecriedeHueM
COBMECTUMOCTH MX KOMIIOHEHTOB (3TajJOHHAsI MOJie]b OTKPBITOrO
reomnpocTpancTBeHHOro koucopuuyma, OGC).

HNudpactpykrypsl npoctpanctBeHHbIX AaHHBIX (MI11). Haznauenue, ocHOBHBIE

KOMIIOHEHTBI, ipuMepsl AcrctByrommx WUI/I.

IIpomexxkyTouHasi aTTecTaUMs CTYICHTOB

HpOMe)KYTO‘IHaﬂ arrecranust CTyACHTOB IIO JUCIHUIIIIMHC «MaremaTnueckoe

MOACIUPOBAHUC TI'COIIPOCTPAHCTBCHHLIX OJAHHBIX» IIPOBOAUTCA B COOTBCTCTBHU C

JIOKaJIbHBIMU HOpMaTUBHbIMU akTamu [IBDY u aBnsercs o0s3arenbHOM.

HpOMe)KYTO‘-IHaﬂ arrecranust CTyACHTOB 110 JUCHUIIJIMHC «MaremaTnueckoe

MOJCIUPOBAHNEC TI'COIMMPOCTPAHCTBCHHBLIX AAHHBLIX)» IIPECAYCMOTpPEHA B BHAC 3a4CTa,



KOTOPBIN MPOBOJUTCS B BUAE YCTHOTO ompoca B ¢opme cobecenoBanud. [Ipu stowm,

OLICHKA 32 3a4eT SABJIAECTCS KOMIUIEKCHOW, YUYUTBHIBAIOTCA BCE OLIEHKH KOHTPOJBHBIX

MEpOTNPUATUNA  TEKyIIeW aTTecTalliu C BECOM, OIpEAeNIeMbIM  BEIYyIUM
npenojasareneM. OLIEHKa «3a4TEHO» BBICTABISECTCA CTYACHTY, TOJIBKO €CIH €My
MpEeIBAapPUTENIbHO ObUIM 3ayTeHbl MPAKTHUUECKHE paldOThl, PE3yJIbTaThl YCTHOIO
OIpOCa, BHIMOJIHEHUE CAMOCTOSATEILHON paboTHhI.

Bomnpocs k 3auery.

1. Hctopus npeactasieHus o popme noBepxHoct 3emiu. [lonstue reouaa.

2. CnocoObl MaTeMaTHIECKOTO ONMCAaHUS IMMOBEPXHOCTH Treonia. Hanbomee ynooHas
MaTeMaTU4YecKast MOJENb reonaa.

3. TuIbI 3ITUTNICOUIOB, COTIIACYIONINECS C TOBEPXHOCTHIO T€Or/Ia B IIEJIOM, U Ha
OTpaHUYCHHOM ero yacTu. Hy>KHO 1 y4uThIBaTh MOJIOKEHUE KOHKPETHOTO
AIUTUIICOUAA 10 OTHOUIEHUIO K reouay?

4. Metopsl npeoOpa3oBaHusi KOOPAUHATHBIX CUCTEM, B OCHOBE KOTOPBIX JIEKAT
pa3IMYHbIE TUIIBI IJTUIICOUIOB.

5. Tlonsarue «reonesuueckas nara» (Datum). Uto BkitouaeT B ceOst OHITHE
«reorpaduueckas cucreMa KoopAuHaT»

6. B uém paznuume opTOMETPUYECKUX, HOPMAJIbHBIX U T€0JIe3UUECKUX BBICOT?

7. YcnoBusi KOPpEKTHOM KOOPAMHATHON MTPUBSI3KUA PACTPOBBIX HAOOPOB JIaHHBIX.

8. KaxoBo HazHadyeHHe omnepaiuu noctpoeHus oypepusix 30u? Kakumu
napameTpamu OyhepHBIX 30H O3BOJISIET YIIPABJISATH MACTEP MOCTPOCHUS
oydepnbix 30u ArcGIS Desktop?

9. KakoBbl OCHOBHBIC UICTOUHMKHU JAaHHBIX 1Jis co3aanust [IMP cymm u nHa okeana?

10.5IBnsieTcst I MHOKECTBO MU(POBBIX 3aMUCEH TOPU3OHTAJICH MTOTHOIICHHON
udpoBoit MOJIENBIO penibeda’?

11.Kakue MaTeMaTH4E€CKHE allTOPUTMbI IPUMEHSIOT 1J1s1 co3aanust [IMP?

12.KaxoBbl 0COOCHHOCTH MOJIEICH JaHHBIX, UCTIOIB3YEMbIX MPU CO3JaHUU U
obpabotke [IMP?

13.Kakue (akTopsl KOHTpOIUpPYIOT KayecTBo LIMP?

14.OxapaktepusyiiTe ocHOBHbIE (DyHKIIMHU 00padoTku [IMP.



15.Kak knaccuuuupyoT TpOeKIUY M0 BULy BCIIOMOTaTeIbHON OBEPXHOCTH
(TTOBEPXHOCTH, HA KOTOPYIO MPOCLUPYETCS 3EMHOM 3IUTUTICOUT WITH TIap TIPU €ro
OTOOpaX€HHWH Ha TIOCKOCTH).

16.Kak knaccuuuupyoT IpOeKIUU M0 XapaKTepy NCKaKEHUH?

17 .Kak xnaccuuupyoT IpoeKIuH 0 OPUEHTUPOBKE BCIIOMOTATEILHON
MOBEPXHOCTU OTHOCUTEINILHO MOJISIPHOM OCH WJIM SKBAaTOpa JUTUIICOUAA WU
mapa?

18.B uém cX0aCTBO M pa3iuyue MIIOCKUX MPSIMOYTOJIBHBIX KoopAuHaT ['aycca-
Kprorepa u xoopaunat UTM?

19.T1paBuna pasrpadxu U GopMUPOBAaHUS HOMEHKIIATYp TOMOTpadUIECKIX KapT.

KpnTeplm BBICTABJICHHUSA OLHCHKH CTYJACHTY Ha 3a49€TE
no AucHuILINHe «MaTemMaTuyeckoe MOJECJIUPOBAHUE
reonpoCTPpaHCTBCHHBIX JAHHBIX)):

Bbaniabl Onenka

3agera Tpeﬁonamm K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

OneHka «3auTE€HO» BBICTABISAETCS CTYJEHTY, €CJIM OH
rIIyOOKO M TIPOYHO YCBOMJI IPOTPAMMHBII MaTeprall U IMEeT
3HaHUS 00  OCHOBHBIX  MOHATUSAX M MeToJax
MaTeMaTHIECKOTO aHamM3a TeONpPOCTPAHCTBEHHOM
uHpOpMallUY, TEXHUYECKHME W NpPOrpaMMHBIE CpEeACTBa
100 - 61 peanu3anyu WH(QOPMAIMOHHBIX TPOIIECCOB TPH CO3JIaHUH
muppoBO  MOJENM  PA3MUYHBIX  yYaCTKOB  3€MHOMU
nosepxHoctu (I[1K-10);

npuobpenn  yMeHUs ~ NIPUMEHATh  KapTorpadpuyeckue
NPOEKIMH MpPU CO3JaHUM LUGPOBBIX MoOJeNel JIIoObIX
YYacTKOB 3eMHOMU MOBEPXHOCTH, UCIIO0JIb30BaTh
«3a4menoy BO3MOXHOCTH BBIYHCIUTENBHON TEXHUKH Ui 00pabOTKH
u3MepenHbix nanubpix ([1K-10);

BJIaJICeT METOAAMHA MaTeMaTHIECKOTO OTIHCAHUS
¢u3nUecKUx TMPOLECCOB B  O0JIACTM  MOJAEIMPOBAHUS
TMHAMUAKA W3MEHEHHUS TIOBEPXHOCTH 3€MJIM, HaBBIKAMH
MOJICIIMPOBAHMs IUIAHOB WM KapT y4acTKOB  3eMHOU
MOBEPXHOCTH  C  TOMOIIBIO  TE€OMH(DOPMAIMOHHOTO
nporpammuoro obecnedenus (ITK-10).

[Ipu 5TOM, OlEHKA «3a4TE€HO» BBICTABISAETCS CTYICHTY,
TOJIBKO €CJIH €My TpPEeIBapUTEILHO 3aYTCHBI MPAKTHYECKUE
paloThl, pe3yabTaThl YCTHOTO ONPOCA, CaMOCTOSTENIbHAS
paborta, Keiic-3a1a4a.




MmeHee 61

«HE
3a4meHo»

OrueHka «He 3aumeno» BBICTABIISETCS CTYJEHTY, KOTOPBIA HE
3HAeT 3HAYUTEIBHOM 4YacTH MPOTPAMMHOIO MaTepualia
JUCIUIUIMHBI, JOMYCKaeT CYIIEeCTBEHHbIE OIIWOKU, C
OONBIIMMHU 3aTPYJHEHUSMHU BBIIONTHICT OOJBIIYIO YacTh
npakTU4eckue paldoThl, 4YacTb 3aJaHud HE  MOXKET
BBITIOJIHUTH. OLIEHKA «HE 3a4TEHOY» BBICTABJISETCS CTYJCHTY,

€CJIX OH HEC OCBOMJI BCE HpO(beCCI/IOHaJ'IBHBIC KOMIICTCHIINU
(ITK-10).




