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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
eANHMIA). YYeOHBIM IUIAHOM TMPEAYCMOTPEHBI JEKIHUOHHBIE 3aHsATus (4 uyaca),
MpakTUYEeCKUEe 3aHATUs (4 yaca) U caMOCTOsATeNbHas pabora cryaeHTa (28 yacoB).
ATTecTanus CTYJEHTOB — 3a4€T Ha 2 Kypce.

JucuunnmHa «MaremMartndyeckoe MOJEIUPOBAHUE — T'€ONMPOCTPAHCTBEHHBIX
JAHHBIX» Oasupyercss Ha AucHUIUIMHAX: «COBpEMEHHBIE METObl CTATUCTUYECKOIO
aHanm3a», «HpopMalMoHHBIE TEXHOJIOTMHM B cdepe KamacTpa W YCTPOMCTBa»
«MeTtopl ynpaBlieHHs 3€MEJIbHBIMUA pecypcammu». JIOTMUECKU U COJEPKAaTeIbHO OHA
CBsA3aHa C JUCUMIUIMHAMHU MAaructparypbl: «MOHUTOPUHIOBBIE UCCIICIOBAHUS
MPUPOAHBIX U 3€MEJIBbHBIX pecypcoB», «TeppuTopuanbHOE IUIAHUPOBAHHEY,
«IIporano3upoBanuie pa3BuTus Teppuropum», «I ' MC-ananus».

Heap AMCUMIUIMHBI — M3YYEHHWE U OCBOCHHUE MAaTeMaTHYECKMX MOJEIeH u
METO/IOB, HEOOXOJUMBIX [JIi pabOThl C aBTOMATU3UPOBAHHBIMU CHUCTEMaMU
TONOTpado-reoAe3nIeCKOro 00eCreueHus.

3agaum JUCUUIJIMHBI:

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

- (opMHUpOBaHHE HABBIKOB COCTABJICHHUSI MOJEJIIEM MECTHOCTH U APYTUX
r'eONPOCTPAHCTBEHHBIX OOBEKTOB;

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

JPYroro NporpaMMHOI0 00€CeYeHHs 110 AUCIUIUIHHE.
JUJIst yCHemHoro u3y4eHus: JUCHUIUIMHBL «MaTreMaTuyeckoe MOAEIUPOBAaHUE

reONPOCTPAHCTBEHHBIX JAHHBIX» Y OOYyYalolUXCsl AOJKHBI OBITh C(HOPMUPOBAHBI
CJIEYIOIIME MPEeABAPUTENbHBIE KOMIIETEHIIMU: BialeHuEe OOLUIMMH IIPEICTaBICHUAMU
O  TPOCTPAHCTBEHHOM  CTPYKType  pacopelnefieHuss  reorpa@uueckux U

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



U TEOpPUM BEPOATHOCTEH, O0a30Bbleé HABBIKM WX HCIIOJIb30BAHMUS; yMEHHE
MOJIb30BAaThCSA TEOJIC3UYECKUMU TpuOOpaMl U 3HATh METOABl O0pabOTKH H

MPEICTaBIICHUS MMOTYYEHHON HH(POPMAIIHH.

[Inanupyemble pe3yiabTaThl OOYy4YEHHMS 10 JaHHOW JHUCUUIUIMHE (3HAHUS,
YMEHUS, BJIAJICHUS), COOTHECEHHbIE C IUIAHUPYEMBIMH pe3yjibTaTaMUu OCBOCHHUS
00pa30BaTEeNbHON MPOTPAMMBbI, XapaKTEPU3YIOT 3Tarnbl (HOPMHUPOBAHMS CICAYIOIINX

KOMIIETEHIINU:

Koa u dopmyaupoBka
(bopmy.tup Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEHIIUH

OCHOBHBIC TOHSATUS W METOJbI MAaTEMaTHYECKOTO

MIK-10 aHanu3a reoNnpOCTPAHCTBEHHOM uHdopmanuu,

3naer TEXHUYECKHE W TPOTPaMMHBIC CPEICTBA peaTu3aluu

CIOCOOHOCTH MOJTYYaTh U WH(OPMALIMOHHBIX ~ MPOLIECCOB  MPH  CO3JaHUH

006pabaTeIBaTh HHPOPMAIHIO uupoBoi MOAENM Pa3TUYHBIX YYaCTKOB 3E€MHOU
MOBEPXHOCTHU

Y3 Pa3IMYHbIX UCTOYHUKOB,
HCIIOJIB3YS COBPEMCHHBIE NPUMEHSTh  KapTorpapuueckue MPOEKIUH  IpU
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,  HaBBbIKaMU
MOZACIIMPOBAHUA IIJIAHOB W KapT Y4YaCTKOB 3eMHOM
MOBEPXHOCTH C TMOMOIIBI0 TeOUH()OPMAIIOHHOTO
MPOrpaMMHOTO o0ecrieueHus

Bnaneer

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA
Paznea I. O0mee npeacraBiaenue o cnennduke reorpagpuuecKkux
(mpocTpaHcTBeHHBbIX) AaHHBIX (1 yac)
Tema 1. Konuenuus reorpaguyeckux (MpoCTPaHCTBEHHBIX) JAHHBIX.
Kareropuu npocrpancTBeHHBIX PoOdIeM
[lonsitue reorpaduueckux JaHHbIX; (OpMBI aOCTparMpoBaHus TeorpauuecKkux
00BEKTOB; MPOCTPAHCTBEHHBIE B3aUMOCBs3U. CriocoObl U(POBOro MpeaCcTaBICHUS
MIPOCTPAHCTBEHHBIX JAHHBIX. Opranuzanus buznyecKoro XPaHEHHUS
OPOCTPAHCTBEHHBIX  JaHHbIX.  OCHOBHBIE  TOIMOJOTMYECKWE  KOHLEMIINH,

ucnionpdyembie B [MIC; opranuzanus (Gu3HuecKoro XpaHEHHUS TOIMOJIOTHIECKOM



unpopmanuu. Omnpenenenus [UC. Komnonentst ['MC. PopctBennbie Tumna
nporpaMMHOro obecrneueHus. 3amaya pasmenieHust (location problem). 3amaua
pa3metenus-pacnpenenenus (location-allocation problem). 3amaua pacnpeneneHus
(allocation problem). 3amaya BbIOOpa ONTUMANBHOTO MAapIIpyTa TMPU HATHYUU
npenonpenenéuHoil TpancnoptHoit cetu (route finding problem). 3amaua BeIOOpa
ONTUMAJIBHOTO MapHipyTa 1o 0e310poXxbi0 (cross-country movement problem).
3amaua paiionupoBaHus (zoning problem)
Tema 2. IlonsiTue reorpadpuueckoi cucreMbl koopauHat. Kaprorpadpuueckue
NPOEeKIHA

[IpeacraBnenne yuéHeix o ¢urype 3emun. [loBepxHOCTH 3uMIiconaa, reouia,
kBasureousaa. [lonstue reonesnueckoit aarel (Datum). [IpeoOGpasoBanust Mexmy
reoJIe3NYecCKuMu 1ataMu. ['eornieHTpuueckuili casur, meton bypca Bonbda, meron
MoutoneHcKu. ['eone3nueckas (reorpaduueckas) cUCTEMa  KOOpAMHAT.
[IpocTpaHcTBeHHass  HpsIMOYrosibHas — (KapTe3WaHCKas) CHUCTEMa  KOOpJUHAT.
3akperienue npsmoyronbHord CK Ha MecTtHOCTH. CucTeMBbl BBICOT. lIpoekTuBHBIE
CUCTEMBl ~ KOOPAMHAT: BHUABl  BCIOMOTAaTENbHBIX MPOEKIMI; OpPHUEHTHPOBKA
BCIIOMOT'aTE€JIbHOM TOBEPXHOCTH OTHOCUTENBHO TOJIIPHOM OCHU WM 3KBaTopa
AIUTUIICOUA; CIOCO0 MOMyUEHUs; XapaKTep UCKaKEHUH.
Paznen I1. UcTouHMKH ¥ MO/Ie/IM POCTPAHCTBEHHBIX JaHHbIX (1 yac)
Tema 1. UCTOYHUKH NPOCTPAHCTBEHHBIX JAHHBIX
bymaxxubie HOocutenu. TexHOMOrus KOOpJAWHATHON TpUBS3KU. BekTopHas rpaduka
u3 rpaduueckux penaktopoB. KonBepTaiuss (opMaTroB AaHHBIX, KOOpPJIWHATHAS
npuBs3ka JaHHbIX. JlanHele B TaOnuuHoOi  Qopme. JlaHHBIE  MPSAMBIX
UHCTPYMEHTANBHBIX M3MepeHud. CHcTeMbl II0O0AJBbHOTO MO3UIMOHUPOBAHUS.
[IpuHiMn paboThl CHUCTEM TIJIO0ATBLHOIO TMO3UIMOHMpOBaHUs. JuddepeHnunanbHbIe
nu3MepeHus. J[aHHbIe JTUCTAaHIMOHHOTO 30HAMPOBAaHMS 3eMid. ONITHYECKUE CUCTEMBI,
MUKPOBOJIHOBBIE (paJlapHbIE€) CUCTEMBI, CHCTEMBI JJa3€PHOr0 CKaHUpOBaHUs. | 0TOBbIE
nu(@poBbIE MPOCTPAHCTBEHHBbIE JaHHble. (OOIIEAOCTYNHBIE MPOCTPAHCTBEHHBIC

JTaHHBIC.



Tema 2. Moaeau npoCcTPaHCTBEHHBIX JAHHBIX

['eopensmmonnast Mojenb MaHHbIX. VIHTErpupoBaHHast Moenb JaHHBIX. OOBEKTHO-
peNSIMOHHAs MOJIeNb JaHHbIX. OOBEKTHAsS MOJENb JaHHBIX. MeTOoIbl OpraHu3anuu
XpaHEHHMsI U yIIpaBJiI€HUs IpOCTpaHCTBEHHbIMU JaHHBIMUA B PCYB/I.

Pasznen III. MeToab!l npocTpancTBeHHOro aHaau3a (1 Jac)

Tema 1. Metoabl aHau3a reorpagpuuecKux JaHHbIX

Bribopka 0OBEKTOB 1O aTpUOYTUBHOMY WJIM MPOCTPAHCTBEHHOMY KPHTEPHIO.
bydepuzamus  o0bexkToB. Omnepanuu  TOMOJOTUYECKOTO  MEPEKPBITUS — CIOEB
(oBepneliHple  omepauuu). ArpermpoBaHuM€ JaHHbIX  Pa3pylieHue  rpaHwil
OJHOPOAHBIX (110 001IeMy npu3Haky) obnacteid. CereBoii ananu3. OnpeneneHrue 300
00CITyKUBaHUS

Tema 2. Anajau3 noBepxHocTeii u mosei

HUcrounuku paHHbIXx i 1udpoBoit monenu penbeda (LIMP). Tunsr [IMP.
Maremarnuyeckue  aarOpuTMbl,  HCHOJIb3yemble it noctpoeHus  LIMP.

Hcnone3oBanne [IMP. 3-x MepHas Buzyanusauus, BUPTyajlbHasl peAIbHOCTD

Paznen IV. UndpacTpykTypbl NPpOCTPAHCTBEHHBIX JaHHBIX (1 yac)

Tema 1. UndpacTpykTyphl NpocTPpaHCTBeHHBIX JaHHbIX (UII)

Konnernmmmst UITJ[. WnaTepomnepabenbHOCTs (COCOOHOCTh K B3aMMOJICHCTBHIO),
TEXHOJIOTUYECKHE OCHOBBI pelIeHUs MpoOieMbl uMHTeporepadenbHocTu. Cucrema
MEXIyHApOJHBIX CTaHAApPTOB, PETJIaMEHTHUPYIOIIUX pa3pabOTKy U pa3BEPThIBAHUE
komrnoHeHTtoB MUIIJ[. Cnyx0ba kartanoroB MetaganHbeix. Ciyxk0a gocTynma K
MPOCTPAHCTBEHHBIM OOBEKTaM (BEKTOpHBbIE maaHHbIC). Cnyxba pgoctyma K
pacTpoBeiM Habopam gaHHbIM. Cryx6a JgocTynma K  I[BETOKOJMPOBAHHOM
uHpopmaiuu (kaprorpapuyeckue komnoszunuu). Ciyxda I0CTyna K alropurMam

00pabOTKH JTaHHBIX.

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

3ansaTue 1. Co31aHue NOJUMIOHAJLHBIX M JIMHEHHBIX 00HLEKTOB; METOAbI



PEeAAKTHPOBAHMS NPOCTPAHCTBEHHBIX 00beKTOB (1 4yac.).

1. Hawano ceaHca pedakTHUPOBAHUS; CO3JaHUE OOBEKTOB CTAHAAPTHBIM
cocoOOM, € UCHOJIb30BAHUEM OrPAaHUYEHHS [0 PACCTOSHUIO W/WIM YTy,
NPUPALLIEHUEM KOOPAMHAT, YKa3aHUEM aOCOJIIOTHBIX KOOPAHMHAT; KOIHPOBAaHUE H
BCTaBKa MPOCTPAHCTBEHHBIX OOBEKTOB; MOBOPOT, NEPEMEIIEHUE, MACIITAOUPOBAHNE
OOBEKTOB; PACTSKEHUE U COKPALLEHUE TUHEHHBIX OOBEKTOB.

2. HaBbiku BbIOOpa ONTHMAJIBHOW MPOEKIHMH, CO3JAHHS TOJIH30BATEIBCKUX
npoekuuid: CpopMupoBaTh U MOATOTOBUTH AJIs N€YaTH MAaKeT KOHTYPHOW KapThl Ha
CEBEPHYIO YacTh aKBaTOpUH THUXOro oKeaHa.
3ansTue 2. KoopauHaTHasi npuBsi3Ka pacTPOBBIX HA00OPOB AaHHBIX. (1 yac.).

VYcnoBust KOppeKTHOU reorpadudecKoit MPUBS3KH PACTPOBBIX HAOOPOB JaHHBIX.

1. BpIMOMHUTH KOOPJWHATHYIO TMPHUBA3KY B [OCyAapCTBEHHYIO CHCTEMY
koopauHat 1942 r., 30Ha 23, (hparMeHTa OTCKAaHUPOBAHHON TOMOTPadUIECKON KapThl

JIBYMSI CTIOCOOaMM:

e Jlnsg popMupoBaHUs peNEepHBIX TOUEK UCIOJIb30BaTh KOOPAUHATHO MPUBA3aHHBIM
BEKTOPHBIN CJI0I1 00BEKTOB TPAHCTIOPTHON HHPPACTPYKTYPHI.

e B kadecTBe penepHbIX TOUYEK B3SThI IEPECEUEHUS KUIIOMETPOBBIX JTUHUI
Tonorpauyeckoi KapThl, OyMKaue K yriaaMm pactpa. X koopAuHaThI B
cucteme koopauHat ['aycca-Kprorepa, 3ona 23, npuBenensl B paitne GCP's.txt
2. BpINOMHUTE NOPUBA3KY PpAacCTPOBOM  KONHWH HOMEHKIATYpPHOIO  JIMCTA

Tonorpauyeckoi ¢ OTCYTCTBYIOUIMMHU Ha HEW KOOPJIMHATHBIMU JIMHUSIMH (CHCTEMa
KOOpJIMHAT M NPOEKIMUs H3BECTHBI). JUII KOOpAMHATHOM NPUBSA3KM B KadeCTBE
KOOPJIMHATHON OCHOBBI UCIOJIb30BaTh:

e 3HaHuE NpaBWiIa pa3rpadku HOMEHKJIATYPHBIX JINCTOB TOMOIPAPUUYECKUX KapT;

e KoopanHaTHO IPUBS3aHHBINA CIOW aBTOMOOWJIBHBIX JTIOPOT.

3. BbImonHUTh TPUBSI3KY PacTPOBBIX KOMUH KapT, MH(GOpMaLUs O CHCTEME

KOOpAWHAT U MPOCKIHMHU KOTOPBIX HC N3BCCTHA

3ansaTue 3. OTo0pakenne TadJAMYHBIX JaHHBIX. (1 4ac.).

1. OtoOpa3uth MOJOKEHHE OOBEKTOB B MPOCTPAHCTBE, €Cid MHQPOpPMAILUS O



KOOpJIMHATaXx OO0OBEKTOB pasMemnieHa B Tadmmmax (*.dbf, *.mdb, *.xls) unu daiinax
TekcToBOro (hopmarta (*.csv).

2. Co3pnath cioii pasrpadku JIUCTOB TONorpaduueckux KapT (MHIEKCHOW CETKH)
macmtaba 1:1000000 na Tteppuroputo IIpumopckoro xkpas. OOecreyuTsb
BO3MOXKHOCTh HW3rM0a JMHUN IIUPOTHI TPH OTOOpaKeHHUU €€ B IMPOCKTUBHBIX
cucTteMax KoopauHat, Harpumep IlynkoBo 1942, 30Ha 23.

3. Pesymprarel  OeperoBbIX  HAOMIOACHWUN  MOPCKHX  MJICKOIHMTAFOIIMX
npeacraBieHbl B Tabnuue. IloctpouTh KapTy BH3yallbHO  OOHApY’>KEHHBIX
MJIEKONUTAIOMIMX ¢ Tu(PepeHraneil mo BuiaM, BO3pacTy U KOJUYECTBY COTIIACHO
JIETeH/IE.

4. TloctpouTh KapTy MapuipyTta ABWXKEHHUS cyaHa 1o pesyinbratam  GPS-
TPEKUHTa C YKa3aHUEM y4acTKOB, CKOPOCTh IBMKCHMsI Ha KOTOPBIX mpeBbimana 10

KMm/4ac.

3aunsrtue 4. [IpocTpancTBennblii anaaus. (1 yac.).

1. Onpenenuth miomanb (B KM.KB.) U JOJIIO TEPPUTOPUM, UMEIOIIECH CTaTyC
«0c000 OXpaHAEeMOW MPUPOTHON TEPPUTOPUNY», IS KaXKIOTO aIMUHUCTPATUBHOTO
oOpazoBanus [Ipumopckoro kpas.

2. IlogroroButh  KapTy  3€Meib, JOCTYINHBIX  JJIi  XO3SIMCTBEHHOIO
UCIIOB30BaHusA. M3 XO3SIICTBEHHOTO WCIOJIb30BaHUSA HCKIIOUHUTh 3€MJIM BOKpPYT
HACEJIEHHBIX TyHKTOB B paJInycCe:

10 kM, ecnu unciieHHOCTh HaceneHus He npessbimaet 10 000 ven.;
1 8kM, ecnu unciaeHHOCTh HaceneHud He npebimaeT 40 000 ven.;
25KM, €CIM YUCIEHHOCTh HaceneHus He npebimaeT 100 0004ern.;
40kM, eciy YMCIIeHHOCTh HaceaeHus mpesbimaeTt 500 000 gen.

3. Omnpenenuth paiionsl I[IpuMopckoro kpasi, HamOoJiee MNPHUBIICKATEIbHBIE C
TOYKH 3PEHUSI OXOThl Ha BOJOIUIABAIONIYI0 AWYb. KpuTepuil NMpUBIEKATEIbHOCTU -
IJI0IIA/b (B KM.KB.) JIYUIIIMX YTOAUM 1JI OXOThI Ha BOJIOIIJIABAOIYIO JUYb.

4. IloarotoBuTh  KapTy  3€Meb, JOCTYIHBIX  JJI1  XO3SUCTBEHHOTO
UCIOJB30BaHusA. M3 XO3SIICTBEHHOTO WCIOJIb30BaHUSA HCKIIOUYHUTh 3€MJIM BOKpPYT

aBTOJIOPOT B pajauyce:



10 k™, AJ1st TOpOT KpaeBOTO 3HAYCHUS;

25kMm, n7st gopor dheaepaTbHOTO 3HAYCHHST,

III. YHEBHO-METOAWYECKOE OBECHHEYEHHE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCSA

VY4eOHO-MeTOINYECKOE o0ecrnieueHue CaMOCTOSITEIIbHOU paboThI
o0yJaromuxcs o JUCLUTIIINHE «MaremaTuueckoe MOJIEJIMPOBAHUE
rEONPOCTPAHCTBEHHBIX AAHHBIX» MpeacTaBieHo B llpwmoxkenun 1 m BKiIrO4aer B
ceost:

MIaH-Tpa(UK BBIMOJIHEHUS CAMOCTOATEIBHONW pabOThl MO AMCLUUIUIMHE, B TOM
YHUCJie MPUMEPHBbIE HOPMbI BPEMEHH HA BBIITOJIHEHHE 110 KaXKOMY 33/1aHHIO;

XapaKTepUCTHKA 3aJaHUN JJI1 CaMOCTOSITENIbHOM paboThl oOydarolmuxcs U
METOIMUYECKUE PEKOMEH/IALUHU 110 UX BBIIIOJIHEHHUIO;

TpeOOBaHUS K MPEICTAaBICHUIO U O()OPMIICHUIO PE3YJIBTATOB CAMOCTOSTEIbHON
paboTHI;

KPUTEPUU OLIEHKH BBIIIOJHEHUS! CAMOCTOSITEIbHOU PabOTHI.

IV. KOHTPOJIb TOCTW)KEHWSI LEJENA KYPCA

Komneren | OueHo4HbIE CpeACTBa - HAUMEHOBAHUE
Ne Konrtponupyemsie paszueinst / L -
/i TEMBI JUCIUTLINHBI Texymmii Hpomesxyrounas
KOHTPOJIb aTTecranusa
I1K-10 YO-1 YO-1
KoHntposnbnslii 3auer
Paznen I. Obuiee npeacraBineHue oIpoc Bompocer Nel-2
1 o crieru¢uke reorpadguuecKux Bonpocer Nel-6
JTAHHBIX [1P-7
[IpakTrueckoe
3ansTHe Nel
YO-1 YO-1
KoHTponbHbIi 3auer
onpoc Bompocst Ne 3-10
> Pazgen II. cToyHUKY U MOAEIN Bompocsr  Ne7-
MPOCTPAHCTBEHHBIX TAHHBIX 13
I1P-7
[IpakTrueckoe
3aHsTHE Ne2
YO-1 YO-1
KoHnTtposnbHsIi 3auer
3 Paszgen III. Meroast ](;lg;[ (I))(;CH Noel4- Bonpocer Ne 11-19
MIPOCTPAHCTBEHHOTO aHAIN3a 19
[1P-7
[IpakTueckoe




s3ausatue Ne3

YO-1 YO-1
KonTposbnbiii | UTOroBbIi onpoc-3ayer
orpoc ITP-10 Keiic-3agaua
4 Pazgen IV. UadpactpykTypsl Bonpocsl Ne20-| Bce Bompocsl Kk 3a4ery.
MPOCTPAHCTBEHHBIX JTAHHBIX 23
I1P-7
[IpakTrueckoe

s3ausatue Ned

TUnoBBIE KOHTPOJIBHBIC 33JaHUS, METOIUYECKHE MATEPHAIIBI, ONPEACIISIOLINE
IPOLIETypbl OLICHUBAHUS 3HAHWUW, YMEHHI U HABBIKOB U (WUJIM) OMBITA JEATEIbHOCTH,
a TaKKe KPUTEpPUHM M IIOKa3aTeNH, HEOOXOIMMBIE ISl OUEHKH 3HAHWUWA, YMEHHH,
HAaBBIKOB M XapaKTEpU3YIOIIME 3Tamnbl (POPMHUPOBAHUS KOMIIETEHIMH B Ipolecce
OCBOEHHSI 00pa30BaTENbHON MPOTrpaMMBl, NpeacTaBieHsbl B [Ipunoxennn 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UTH®OPMAIIMOHHO-
METOINYECKOE OBECIHEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(2/1eKmpoHHbLe U newamHovle U30aAHUsL)
1. be3pykoB A.Ml. Maremarnueckoe 1 UMUTAIMIOHHOE MOJIETMPOBAHUE : y4eO.

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

http://www.znanium.com

2. Teoundopmaruka: yueOHUK: B 2 kH.: KH. 2 /cocT. E. I'. Kanpanos, A. B.
Komikapes, B. C. TukynoB u jp.; noxa pea. B. C.TukynoBa. — MockBa: Akajaemus,

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

9K3.)

3. PeBynkoB I'.. CtpykTypsl 0a3 JaHHBIX [DJIEKTPOHHBIN pecypc]: yueOHoe
nocodue mo kypcy «banku nanubIX»/ PeByHkoB I'.M.— DneKTpoH. TEKCTOBBIC
naHHple.— M.: MOCKOBCKHI TOCYIapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET UMEHHU
H.D. baymana, 2009.— 16 C. — Pexum JOCTyTIA:
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

JlonoiHMTEIbHAA JTUTEPATypa
(me4yaTHbIE U YJIEKTPOHHbIE U31aAHNS)
1. ABepuenkoB B.1. OCHOBBI MaTeMaTHYECKOTO MOICIUPOBAHUS TEXHUUECKUX
cUCTeM [DNeKTpoHHBIH pecypc]: ydueOHoe mocobue/ AmepuenkoB B.U., demopos
B.IL., Xe#ipen M.JI.— DnekTpoH. TEKCTOBBbIE JaHHble.— bpsHCck: bpsHCckuit
roCy/IapCTBEHHBIN TeXHWYECKUuW yHuBepcuter, 2012.— 271 c. — Pexum gocrymna:

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

2. Hukymun K.C. Marematuueckoe wmojenupoBanue B cucteme Mathcad
[OneKTpOHHBIN  pecypc]: METOOWYECKHE PEKOMEHAAUMHA IO  BBINOJHEHUIO
KOHTPOJIBHBIX paboT mo Kypcy «KoMIbIOTEpHOE HHXKEHEPHOE MOJCIUPOBAHUEY/
Hukymua K.C.—  DnekTpoH. TekcToBble JaHHble.— M.: MockoBcKkas
rocyJlapcTBeHHas akajeMusi BogHoro tpancnopra, 2009.— 65 c. — Pexxum nocryna:

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

Ilepedyennb pecypcoB HH(POPMANUOHHO-TEJICKOMMYHUKAIIMOHHOM CeTH
«AHTepHeT»
1. http://geomatica.ru/ — ApxuB HOMEPOB KypHaia «I 'eoMaTuka.

2. https://dataplusru/news/arcreview/ — ApxuB HOMEPOB razeThl «ArcReview»

(I'eonnbopmariOHHbIE CUCTEMBI JIJIs1 OM3HEca U OOIIECTBA).

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

4. http://www.opengeospatial.org — opuuanbHbiid cadT OTKPBITOrO

IrConpoOCTPpaHCTBCHHOI'O KOHCOpIUYMaA.

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

naHubix ['eonoruueckoit ciyx0n1 CILIA (USGS).

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTHA  MPOTrPAMMHOI0 00ecreYeHnst
IIpu ocymecTBieHnn 00pa3OBATEILHOIO IMpoliecca IO  JUCUUILIUHE
UCIIOJIB3YeTCSl  MPOTpaMMHOE  OOECIeYeHHe, OTHOCAImeecs K  KaTeropwu

MPOTPAMMHOTO 00ECTIEYEHUS C OTKPBITHIM MPOTPAMMHBIM KOJOM:

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

2. QGIS (Quantum GIS) — kpoccmiarpopmenHas reonHGOpPMAIIMOHHAS] CUCTEMA 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/

OTKpBITEIM nporpaMMHbIM kKogoM. URL: http://qgis.org/ru/site/

VI. METOJINYECKUE YKA3AHUSA 110 OCBOEHUIO JUCIHAIIJINHBI
Nsyuenune ACIATIIINHEI «MaremaTuueckoe MOJEIUPOBAHUE

reONPOCTPAHCTBEHHBIX TAHHBIX)» BBIMOIHIETCS 1O CIEAYIOIMIEMY alrOPUTMY.

1. Bcsa ocHoBHasi TeopeTuyeckast 0aza M3jiaraeTcs Ha JIEKLIUSX, HO MOCKOJIBbKY
ayIUTOPHBIX 4acoB Jekuuil B coorBeTcTBUU ¢ OC JIBOY cocraBuser ropaszno
MEHBIIYI0 YacTh ayJAUTOPHOW HArpy3KH, TO JJisi YCBOCHHUS Marepuaia CTyACHTaMm
IpeaIaraeTcsi CaMOCTOSTENIbHOE 0OoJjiee TIIyOOKOE U3YYeHHE TEOPETUYECKOIrO
Marepuara.

CTylleHT B TEYEHUM CeMeCTpa JOJHKEH CaMOCTOATEIbHO HAWTU U MpopadoTaTh
MH(pOpMAIINIO, UCTIONB3YS BCE JIEKINH, TPEAJIOAKEHHBIN MperogaBaTesieM riioccapui,
PEKOMEH/IOBaHHYI0 y4€OHO-METOJMYECKYIO JIUTEpaTypy M HUHGPOPMALUI0 U3
WHTEPHET-UCTOYHUKOB i1 (OPMHUPOBAHHUS  COOCTBEHHBIX  OTBETOB  IIO
caMOKOHTpout0. [IpenogaBarens KOHTPOIUPYET PE3YJIbTAT YCTHBIM OIIPOCOM.

2. IlpakTuyeckas dYacTh Kypca, KoTopas (OpMHUPYET OCHOBHBIE YMEHHS H
HABBIKH, TPEJICTABIICHA MPAKTUYECKUMU 3aHATUSIMH, HA KOTOPBIX CTYIEHTHI y4yaTcs
UCIIOJIb30BaTh IPOrpaMMHOE OOECIeUeHUe, 3HAKOMATCA C 000pYJOBaHHEM,
METOJUMKON €ro HCIHOJIb30BaHUs U 00pabOTKOM pe3ylbTaTOB CIIYTHUKOBBIX
HaOmoneHuii. B mpouecce ycBOEHUS TEOPETUYECKOM M MPAKTUYECKOM YacTu
IIPOBOJSATCS YCTHBIE ONPOCHI M MIPOBEPSIETCS PEIIEHNE KOHTPOJBHBIX 3aaHHM.

3. Bo BTOpOii MOJOBHHE CEMECTpa CTYAECHTY MPEMJIAracTcs CaMOCTOSTEIBHO
HNOJrOTOBUThCS 3auery. CTyAeHT JOJDKeH MpopadboTaTh MH(OpPMAIMIO, HUCIOJIb3YS
BCE JIEKUMH, MPEUIOKEHHBIM MPENnojaBareyieM TIJIOCCApUil, PEKOMEHIOBAHHYIO
y4e0HO-METOJIMYECKYIO JINTepaTypy U HHPopManuio u3 MHTEpHET-UCTOYHUKOB IS
dhopMupoBaHUs COOCTBEHHBIX OTBETOB.

4. Jlng caMOCTOSITENbHOW pabOThl B 3TOM YacTH CTYIEHTY NpeasiaraeTcs
BBINIOJIHEHUE Keic-3a7]aud B KauyecTBE JIOMAUIHEro 3aJaHus W CAAud  €ro
IIPENOIaBaTEeIo.

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

MMPAKTUYECKUX 3aJaHUM, PE3YJIbTATOB KOHTPOJIBHBIX OMNPOCOB U PE3YJIbTATOB


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

3a4CTHOI'O OHpOC21-CO6eCGI[OBaHI/I$I.

VII. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE
JANCHUITJINHBI
JInst ygammxcs MpeaoCTaBIICHbI:
— YuebHas ayautopuss Ha 15 MecT ¢ MyJbTUMEIMUHBIM MPOEKTOPOM IS
YTEHUs JICKIUH.
— KomnerorepHslii kinacc ¢ foctynoM B MHTepHET Ha 15 KOMIBIOTEpOB.

B nemsx obecniedyeHusi cienuaibHBIX YCIOBHM OOy4YEeHHsS] MHBAJIUAOB U JIMIL C
OrpaHUYEHHBIMA BO3MOXXHOCTAMH 3710poBbsi B JIB®Y Bce 3maHus 000pyaoBaHBI
naHaycam, JU(TaMu, TMOABEMHUKAMH,  CIIELUATU3UPOBAHHBIMU  MECTAMH,
OCHAILICHHBIMU  TyaJIETHBIMM  KOMHATaMH,  TaOJM4YKaMud  HMH()OPMALMOHHO-

HaBHFaHHOHHOI;'I IMOAACPIKKH.



[Tpunoxenue 1

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJIEPALIN
®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)

®opMa NMOAT0OTOBKHU 3204YHAS

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 — 34 nenens MPUKIATHOMY 2 4aca
HaBBIKOB PabOTHI C
MIPOrPaMMHOMY O THC
00€eCTICUCHUIO
[Tosyuenue
IToaroroska k 1
MPaAKTUYECKUX
2 24 — 34 uenens MIPAKTUYECKUM 8 yacoB
SAHSTTISIM HaBBIKOB PabOTHI C
1O I'ncC
[Toyyenue oOrero
npeCTaBIeHUs 00
HHPpacTpyKTypax
IIPOCTPAHCTBEHHBIX
nanaeix (MI1),
3HAaKOMCTBO C
3 24 — 34 genens CHUCTEMOH 8 JacoB Juckyccus
CTaHAapTOB OOMeHa
I1/] OTkpsITOTO
rE€ONPOCTPAHCTBEHHO
ro KOHCOpLHYMa
(Open Geospatial
Consortium, OGC)
Brinonnenue keric- IIpoBepka
4 24 — 36 uenens 6 yacoB POBCP
3a7aun BBIMIOJTHCHUS 3aIaHUs
YcTHBIN Onpoc-
5 35 —37 wenens | [logroroBka k 3a4é€Ty 4 yac. cobecenoBaHue Ha

3a4€TC

CamocrosiTesibHass paboTa COCTOMT W3 OCBOCHHSI TEOPETHUYECKOTO Kypca,

IMOATOTOBKHU IMPAKTUYCCKHUM 3aHATUAM, TCCTUPOBAHHIO.

PexomeHnmyeTcsi HCTIONB30BaTh pa3Hble UCTOYHHUKHU: PEKOMEHIyEeMYI0 Y4eOHYIO

JUTEpaTypy,

AJIEKTPOHHBIE

KOITNH

JIEKIITMOHHOT'O

Kypca,

BJIEKTPOHHBIN

TUAAKTAYECKUA MaTepuayl 10 HauboJiee CIIOXKHBIM TEOPETUYECKHM BOIIPOCaM,

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 mepByto ouepenp HEOOXOIMMO BBISICHUTH, B KaKUX CHCTEMax KOOPJWHAT
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  JIEJIEHUS  MOPUMOPCKOTO 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 /ISl BCEX BXOAHBIX CIIOEB, OYAYT COXpaHEHbBI
B BBIXO/IHOM KJIacc 0OBEKTOB BMECTE C aTpHOyTaMH BCEX BXOJTHBIX OOBEKTOB.

B pesynbrare onepanuu «llepeceyenune» pe3yabTUpyolre 00beKThl HACIEIYIOT
B KayecTBe aTpUOyTOB I€OMETPUUYECKHE XapaKTEPUCTUKU BXOIHBIX 00BEKTOB, HO
TEOMETPUUECKUE  XapaKTePUCTUKH  PE3yJIbTUPYIOUIMX OOBEKTOB (B  Ciydae
UCIIOJIb30BAHUSI HE TOMOJOTUYECKUX (OpMaToB, TakuxX Kak Shape-¢aiinel) He
BBIUMCIAIOTCA. Ecnm s XpaHeHus — pe3yJabTHPYIOMIMX  OOBEKTOB  Oyner
ucnois3oBathcs  Qopmar  Shape-daiiioB, TO HE0OXOIUMO CaMOCTOSTEIbHbI
BBIUMCIUTh IUIOHIA/lb PE3YIbTUPYIOIIUX 00BbeKTOB. /[l 3Toro HeoOXoaumo
ucnosb3oBaTh PyHkuio «Calculate Geometry...» (KOHTEKCTHOE MEHIO Ha 3ar0JIOBKE
COOTBETCTBYIOIIIETO MOJISl TAOJIUIIBI aTpUOYTOB).

Kak Obul0 OTMEYEHO BBIIE, B PE3yJbTUPYIOLIEM Kjacce OOBEKTOB OyIyT
COXpaHEHBbI aTpUOyTHl BXOJHBIX OOBEKTOB, T.€. KAXKIBIM PE3yNbTUPYIOMHUNA OOBEKT
Oyzaer umMeTh MHOOPMALIMIO O MPHUHAJIEKHOCTH K KOHKPETHOMY MYHHUIMIAIBHOMY
00pa3oBaHMIO. A TTOCKOJIBKY MOKET OKa3aThCsl, YTO KOHKPETHOMY MYHHIIHITAIEHOMY
oOpa3oBaHUI0 OyAeT MNPUHAIJICKATh HECKOJBKO PE3YJbTUPYIONINX OOBEKTOB, TO
HEOOXOJMMO BBIMOJHUTH TPYNNoBoe (MO TNPUHAUIEKHOCTH K KOHKPETHOMY
MYHHIIUTIAJIbHOMY 0O0pa30BaHWI0) CYMMHUpPOBaHWE IUIOMIAACH Pe3yabTHPYIOIIINX
00BeKTOB. [IJ1s1 3TOrO MCHoOB3yeTCs onepanus «Summarise...» (KOHTEKCTHOE MEHIO
Ha 3aroJioBKe TOJNs TaOJWIBl  aTpuOyTOB, MO KOTOPOMY  BBINOJHSETCS
rpynnupoBanue). Pesynprarom OyaeT uToroBasi TaOJMIIA, COAEpIKAIIas CICIYIOIINe
MOJIS: YHUKAQJIbHBIM IEpeueHb MYHULUMAIbHBIX 00pa3oBaHUM; KOJIWYECTBO
pe3yabTUPYIONIMX  OOBEKTOB,  pACHOJOKEHHBIX B  TpaHMIAX  JAaHHOTO
MYHULIMIIAJBHOTO ~ 00pa3oBaHMs;  pe3ylbTHpYOIIas  IUlouiaab  OOBEKTOB,
pacMoIOkKEHHBIX B FPAHUIIAX TaHHOTO MYHUIIUIIAIBHOTO 00pa30BaHuUs.

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

PE3YIABTUPYIOUIEN TIOIIAIH.



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
rCOMETPUYECKUX XaPAKTEPUCTUKAX OOBEKTA. DTOT PEKUM IMPUMEHHUM TOJBKO IS
TOYCYHBIX KJIACCOB OOBEKTOB. B 3TOM cilyyae BHpTyalbHOE IIOJIE COJICPIKHT

UHGOPMAIIUIO TOJIBKO O MECTOIOIOKEHHH 00bEKTa B TPOCTPAHCTRE.



[Ipunoxenue 2
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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 COOTBCTCTBHHU 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 cobecenoBanud. [Ipu stom,

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

MEpPONPUATANA  TEKYIIEW aTTecTallid C BECOM, OIPEIEIsAeMbIM  BEAYIIUM
npenojasareneM. OLIEHKa «3a4TEHO» BBICTABISCTCA CTYACHTY, TOJIBKO €CIH €My
MpEeABApUTENIbHO ObUIM 3ayTeHbl MPAKTHUECKUE paldOThl, PE3yJIbTaThl YCTHOIO
OIpOCa, BHIMOJIHEHUE CAMOCTOSTEILHON paboTHI.

Bomnpocs k 3auery.

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

2. CrniocoObl MaTEMaTHYECKOT 0 ONMKMCAHMS TOBEpXHOCTH reonna. Hanbonee ynoOHas
MaTeMaTU4YecKasi MOJENb reonaa.

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

4. Metobl Mpeodpa3oBaHusl KOOPAUHATHBIX CUCTEM, B OCHOBE KOTOPBIX JIEXKAaT
Pa3JIMYHbIE TUIIBI AJUIATICOUIOB.

5. Tlousarue «reonesuueckas nara» (Datum). UTo BkItoUaeT B ce0si OHITHE
«reorpaduueckas cucreMa KoopAruHaT»

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

7. YcnoBus KOPPEKTHOW KOOPAMHATHON MPUBA3KU PACTPOBBIX HAOOPOB JIaHHBIX.

8. KakoBo HazHaueHue onepanuu noctpoenus: 0ydepusix 30u? Kakumu
napameTpamu OyhepHBIX 30H O3BOJISIET YIIPABIISATh MACTEP MOCTPOCHUS
oydepnsbix 300 ArcGIS Desktop?

9. KakoBbI OCHOBHBIE UICTOYHUKH JAaHHBIX 1151 co3aanus [IMP cymm u qHa okeana?

10.5BnsieTcs MM MHOKECTBO U(PPOBBIX 3aMKUCEil TOPU3OHTANICH TTOTHOIIEHHOMN
i poBoit MOJIEeNBIO penibeda’?

11.Kakue MaTteMaTUYECKUE alrOPUTMbI IPUMEHSIOT il co3ganus [IMP?

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

13.Kakue paktopbl KOHTpOIUPYIOT KadecTBo [[MP?

14.0Oxapakrepusyiite ocHOBHbIE (pyHKIIMN 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 knaccupuuupyroT NpOeKINH M0 XapakTepy UCKaKeHUN?

17.Kak knaccupuuupyroT MPOEKIUU 110 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?

19.11paBuna pasrpadgxu u popMuUpOBaHUsI HOMEHKIATYpP TONOrpapuuecKuX Kapr.

KpnTeplm BBICTABJICHHUSA OLHCHKH CTYJACHTY Ha 3a49€TE
no AucuuIInHe «MaTemMaTuyeckoe MOJECJIUPOBAHUNE
reonpoCTpaHCTBEHHbIX 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 peanzanud MHPOPMAIMOHHBIX IPOILIECCOB INMPHU CO3JaHHUU
muGpoBO  MOJENM  PA3NUYHBIX  yYacCTKOB  3€MHOMU
nosepxHoctu (ITK-10);

npuobpenn  yMeHUs ~— NPUMEHATh  KapTorpaduyeckue
NPOEKIMH MpU CO3JaHUM LUGPOBBIX MoJeNel JIIoObIX
y4acTKOB 3eMHOHI MIOBEPXHOCTH, HCII0JIb30BaTh
«3aumeHo» BO3MOXXHOCTH BBIYMCIUTEIBHOM TEXHUKU i1 00pabOTKU
n3MepeHHbIx nanHbix (I1K-10);

BJIaJI€ET METOJIaMU MaTeMaTHU4eCKOTo OMMCAHUS
¢u3nyeckux MpOLEccCOB B  0O0JIACTM  MOJAEIMPOBAHUS
JUHAMUKHA W3MEHEHHs] MOBEPXHOCTU 3eMJIM, HaBBIKAMU
MOJICJIMPOBAaHUS IUIAaHOB M KapT YYacTKOB 3€MHOM
MIOBEPXHOCTHU C MIOMOUIBIO reouH(pOPMAaIIOHHOTO
nporpammuoro obecrneuenus (ITK-10).

IIpu 5TOM, OILIEHKa «3a4YTEHO» BBICTABISIETCS CTYIEHTY,
TOJIBKO €CJIM €My NpeABapUTEIbHO 3aUTEHbl NMPAKTUYECKUE
paloThl, pe3yibTaThl YCTHOTO OMNPOCA, CaMOCTOSTENIbHAS
paborta, kKeiic-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. OLEHKA «HE 3a4TE€HO)» BBICTABISAETCS CTYIEHTY,

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




