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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Ilenbto ocBOEHUSI Y4eOHOM AMCUUIUIMHBI SBISETCS OBJIAJEHUE CTYICHTaAMU
COBPEMEHHBIMH TE€OMH()POPMAIIMOHHBIMA CHCTEMaMH W TEXHOJOTHSIMH, Kak B
pa3pe3e TEOpeTUYECKHX (PyHIAMEHTaIbHBIX IMO3HAHWM, TaK M MIPAKTUYECKUX
HAaBBIKOB NPUMEHEHUST B o00beMe, HeoOXogumMoM st  3(PQPEeKTUBHOM
aBTOMATHU3UPOBAHHON 00pabOTKU I'e0JaHHbIX.

JU1s nOCTHKEHMS LIETTM HEOOXOAUMO PEUIUTh CIEAYIOLINE 3a/1a4u:

1) ocBouTh HaBBIKM pabOThl C COBPEMEHHBIMU TI'€OMH()POPMALIMOHHBIMU
CUCTEMaMH U TEXHOJIOTUSMY;

2) oBnajeTh NMpakTHueckumMu HaBbikamu npumenenust [ UC nist cozmanust u
BEJICHUS T€OMH(POPMAITMOHHBIX 0a3 TaHHBIX;

3) KOpPpEKTHO 3alOJIHUTh Y4€OHYI0 F€OMH(POPMALMOHHYIO 0a3y NaHHBIX B
paMKax KypCOBOI'O MPOEKTA.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYIIIO).

[lepeuenp (GopMUpPyEeMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIUHE (MOIYIIO):

IIK-4 - CnocoOeH BBINOJHATH TEXHOJOTMYECKHE OIepaluu 1Mo padore,
OOHOBJIEHUIO U MTPEAOCTABICHUIO HH(OpMAIK, B TOM YHCIIE€ B HIU(PPOBOM BUE, U3
reOMH(QOPMALIMOHHBIX CUCTEM U UX KapTOrpaQUUECKUX MOJACUCTEM.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyJarommuiicst Oyier:

3HaTh:

- OCHOBHbIE NPHUHLHUIIBI M CIOCOOBI OpraHu3aluu cOopa, XpaHEHus,
00pabOTKM M UCTIOIL30BAHUSI POCTPAHCTBEHHO-OPUEHTUPOBAHHON HH(MOPMAITNH,
CO3JIaHUsI M DKCIUTyaTaluu reorpadguyeckux unpopmanuonueix cucteM (I'MC);

- 0COOEHHOCTH MCIOJIb30BaHUsI PACTPOBOM U BEKTOPHOU MPOCTPAHCTBEHHOM
uHpopmanuu, odnactu npumenenus I UC.

Ymerb:

- IPUMEHSThH 3HAHUS B 00JIACTH TPOTPAMMHBIX W TEXHHYECKUX CPEJICTB JJIs
CO37IaHUs U BEJICHUS TeorpapuiecKux HHPOPMAIIMOHHBIX CUCTEM;

- OCYHIECTBIJISITh TIOWCK, XpaHEHHUEe, 00pabOTKy W aHanmu3 WH(OpMaIuu u3
Pa3IMYHBIX UCTOYHUKOB M 0a3 TaHHBIX;

- TOpeacTaBisATh ee B TpeOyeMoM Qopmare C  HUCMOIb30BaHUEM
WH(OPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

Baaners:



- CpecTBaMH MOATOTOBKH, BBOJIa, HHTETPAI, 00PaO0TKH 1 UCTIOIh30BAHUS
KOOPJIMHATHBIX JaHHBIX HA OCHOBE €IMHOTO KOOPAMHATHO — BPEMEHHOIrO
IPOCTPAHCTBA;

- MHCTPYMEHTAMU MPOCTPAHCTBEHHOTO MOJCIHUPOBAHUS U MPAKTHUYECKOM
peanu3anyd  TPOCTPAHCTBEHHO-OPUEHTHUPOBAHHBIX  aJTOPUTMOB  00pabOTKHU

JTAHHBIX.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AMCHUILIUHBI (MOIynsl) coctaBisier 7 3.e. (252
aKaJIeMHUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydamommxcs ¢ MeJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3aini 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX yCIOBHUSX,
P MIPOBEJICHUHN yICSOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 104 | 56 48
B tom uucae:

3aHATHSA JIEKIHOHHOTO THIIA 44 28 16

3aHATHSI CEMUHAPCKOTO THIIA 60 28 32

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommuxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOydYaromuxcs C
nearoruaeckuMu paboTHUKAMHU U (WITH) JIUIIaMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCJIOBUSX, TIPU MPOBEICHUU
IPOMEKYTOUYHOM aTTecTauu coctapisier 148 akagemuyeckux yaca (0OB).

3.4. ITpu oOy4yeHnH 0 UHAUBUAYATBHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHHMH, 00BEeM JTUCHUIUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTAKTHON paboThl 00YYaIOMIMXCS C MEJarornyecKuMu pabOTHUKAMU U (WJIN)
JUIaMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.
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Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

Beenenue B reonndopmartuky. Pois 'MC B 3eMieycTpoiicTBe U KagacTpax
PaccMarpuBaeMble BOIIPOCHL:

Onpenenenne, KOMIOHEHTH 1 Kiaccudukarst [ C.

Vcropus pa3BUTHS U COBPEMEHHBIC TCHICHINH IT'¢OMH(OPMAaTHKH.

Mecto I'HC B b pacTpyKkType npocTpancTBeHHBIX JaHHBIX (UI1]]) Poccum.

Criertnduxa npumenerns [ MIC B 3emensHO-KagacTpoBoii chepe (PI'YC ET'PH, TIC OI' ).

Mopenu npocTpaHCTBEHHBIX JaHHbIX B [TNC

PaccmaTpuBaemble BOIPOCHI:

BekropHast MoJiellb TaHHBIX: TOYEYHBIE, TMHEHHBIC U TIOJIMTOHAIbHBIE O0BEKTHI.
PacTpoBas MoJienb JaHHBIX: TIMKCEINH, Pa3pelieHue, TUIIBI PacTPOB.

udpossie mopenu penveda (LIMP) u nosepxnoctu (LIMII).

Tomnonorust mpoCTPaHCTBEHHBIX JAHHBIX: IIOHATHE, IPEUMYIIECTBA H HEIOCTATKH.
CpaBHEHHE BEKTOPHOTO M PACTPOBOTO MOAXOAO0B IS 3aa4 KaJacTpa.

CucTeMbl KOOpJMHAT, MPOeKIuHu 1 Tpanchopmarnmu B ['MIC

PaccmaTpuBaemble BOTIPOCH:

I'eonesnueckue ocHOBHI [ YIC: 31IMIICONBL, AATyMBbI, CHCTEMBI KOOPANHAT.

Kaprorpaduyeckue npoeKkIun: UCKaXEHUsI, BUIbI, BEIOOP MPOESKLUH 1J1sl KapT Poccuu v pernoHoB.
I'ocynapctBenHsle cuctemsl koopauHat (CK-42, CK-63, I13-90, I'CK-2011) u ux peanusanus B I'MC.
ITponecchl reonpuBsa3ky (reopedepeHIUpoBaHus) U TpaHc(HOPMaLUK PacTPOB.

Tpancdopmanus KoopAUHAT «Ha JETy» U IpeoOpa3oBaHHe MEXAY AaTyMaMH.

NcTounukn MPOCTPAHCTBCHHBIX JAHHBIX U MCTOABI UX BBOJA

PaccmaTpuBaemble BOTIPOCH:

Knaccudukarus ucrounnkos [ MIC-gaHHBIX.

Jucrannmonnoe 3oHAupoBanue 3emin ([133): BHIBI CHEMOK, pa3pelieHne, OTKPBIThIC apXuBHI (Sentinel,
Landsat).

Jaunbie reogesndeckux uzMepenuii (GNSS, TaxeomeTpsl) u ux ummnopt B [ UC.

OrmudpoBka GyMaxKHBIX KapT U MJIAHOB.

Ucnons3oBanne oTKphITHIX HaHHBIX (OpenStreetMap, [Tybnuunas kanacTpoBas KapTa).

ATpuOyTHBHBIE JaHHBIE U pesAIMOHHBIE 6a3bl qaHHbIX B [ IC
PaccmarpuBaeMbie BOTIPOCHI:

CrpykTypa aTpruOyTHBHBIX TaOJIHII: THITH MTOJICH, JOMEHBI, TTOITHITHL.

OCHOBBI PENAIMOHHBIX 0a3 JaHHBIX B KOHTeKcTe [ UC.

CesspiBanue (Join) n o0benuuaenune (Relate) tadimi.

Co3maHue ¥ BBITIOJIHEHHE 3aIIPOCcoB K aTpuOyTHBHBIM AaHHBIM (SQL-3anpocs! B [TIC).
CraTUCTUYECKHIi aHAIN3 aTPUOYTHBHBIX JaHHBIX.

PeI[aKTI/IpOBaHI/Ie BCKTOPHBIX JAHHBIX U YIIPABJIICHUC TOIIOJIOTHEH
PaccmarpuBaemble BOIPOCHL:

WHCTpyMEHTHI CO3aHUS M PEAaKTHPOBAHHS BEKTOPHBIX OOBEKTOB.

WHcTpyMeHThL.snapping (TpaccHpOBKa M MPUBSI3Ka) A1l 0OecrieueHuss TOYHOCTH.

[TonsTHE TOMONOrHYECKUX OMINOOK (HAJIOXKEHHSI, Pa3PbIBbI, KIIUHbS).

Co3nanne 1 IpoBepKa TOIOJIOTHYECKUX PaBHUI (KPUTHIHO JUTS TOATOTOBKH MEXEBBIX IUIAHOB).
WHCTpyMEHTBI aBTOMAaTHYECKOTO HCIIPABIICHHUS TOMOJIOIMIECKUX OMINOOK.

OO6paboTka 1 aHAJTN3 PACTPOBBIX JaHHBIX

PaccmarpuBaemble BOIIPOCHI:

bazoBrle oneparnuu ¢ pactpamu: apupMeTHKA KapT, JOTHUESCKHE OTIEPaTOPBI.
PactpoBblii KalnbKyJIATOpP U €r0 IPUMEHEHHUE B KaacTpe.

Knaccudukanus KOCMUYECKUX CHUMKOB: HEKOHTPOJIMPYEeMast U KOHTPOIIUPYEeMasl.
Briuucienue BereraunoHubix uHAeKcoB (NDVI) nnst oueHku cenbxo3yroaui.
Bekropu3zaius pacTpoBBIX JTaHHBIX U €€ TOYHOCTbD.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

BekTopHbIl IPOCTPaHCTBEHHBIN aHAJIN3

PaccmaTpuBaemble BOIIPOCHI:

Ioctpoenue 6ydepHsix 30H (Buffer) u ux npuMeHeHue 111 YCTAHOBJICHUS OXPAHHBIX 30H.
Onepanuu HanoxeHus (Overlay): nepeceuenne, 00beAMHEHNE, CAMMETPUYECKasi Pa3HOCTb.
IIpoctpancTBeHHOE coenuuenue (Spatial Join) u BBIOOpKa 10 PaCHOIOKEHHUIO.

AHanu3 OJIM30CTH M pacdyeT MaTPHIl CMEXHOCTH JJIsl 3eMEJIbHBIX Y49aCTKOB.

MHcTpyMeHThl aHanu3a TO4EK, JIMHUHI U ITOJIUTOHOB.

9 |AHanu3 MOBEPXHOCTEH U TUAPOIOTHUECKOE MOJICINPOBAHHE
PaccmaTpuBaemble BOIPOCH:
Meronsl noctpoenus LIMP: TIN, perymisipHbie ceTKH.
IIpoussonnsie npoaykTsl LIMP: ykiI0OH, 9KCIIO3ULIMS, KDUBU3HA.
[MocTtpoenue npoduieit MectHOCTH 1 HUKA BuauMocTH (Viewshed).
BbazoBoe ruaposornyeckoe MoIeINpoOBaHue: ONpeaeIeHre BOJOCOOPOB, pycel pek.
[TpumeHeHne aHaM3a NOBEPXHOCTEH B MPOEKTaX MEIHOPALMU U TIPOTHBO3PO3NOHHOTO YCTPOHCTBA
TEPPUTOPHUH.
10 |Temarnyeckoe kapTorpadupoBaHue U AU3ANH KapT
PaccmaTpuBaemble BOTIPOCH:
[TprHOMTBI BU3yalH3aluy IPOCTPAHCTBEHHBIX JAHHBIX: CHMBOJIBI, I[BETA, KIaCCH(pUKAIIHS.
Mertos! KapTOTpahUpOBaHNs: KAUECTBEHHbIE U KOJIMUYECTBEHHBIE ()OHBI, THAarPaMMBI, KAPTOTPAMMBI 1
KapToHarpaMmsl.
OdopmiteHre MakeTa KapThl: JiereH 1a, MaciutaOHas JIMHelKa, CTpellka ceBepa, BPe3Ku.
ABTOMaTHueCcKOe U pyqHoe pasmelneHue noanuceii (Labeling).
DKCmopT KapT B rpadudeckue GopMaThl U MOATOTOBKA K IIECYATH.
11 |CereBoii ananu3 B ['YIC
PaccmaTpuBaemble BOTIPOCH:
[Monsarue cereBrx Moneneit u rpagos B [NC.
INocTpoeHue KpaTyalMX 1 ONTUMAJIBHBIX MapIIPYTOB.
Omnpexnenenne 30H AOCTYIHOCTH (Service Area) st 00bEKTOB HHQPACTPYKTYPHI.
3amaya mapmpytuzanuu (Routing) u 3amaua KOMMUBOSIKEpa.
[TpuMmeHeHne ceTeBOro aHan3a IPH NPOSKTHPOBAHUHU JOPOKHOM CETH U MHIKEHEPHBIX KOMMYHHKAIUH.
12 |TYC B rocyiapcTBEHHOM Ka/IaCTPOBOM y4eTe U PErUCTPaLlUH [TPaB
PaccmarpuBaemble BOIPOCHL:
Apxurekrypa u ctpykrypa ganubix @IT'UC EI'PH.
®dopmater 0OMeHa JaHHBIME B Kagactpe: XML-cxembr, Shapefile, GeoJSON.
Crneunduka XpaHeHHs] 1 0TOOpaXKeHHUsT KOHTYPOB 3eMelNbHbIX yaacTkoB 1 OKC.
BrsiBrIeHNE 1 HCTIpaBIICHHE PEECTPOBBIX OMHUOOK ¢ ucnonb3oBanueM I MC-uHCTpYMEHTOB.
Bzanmoneticteue 'MC-cructeM ¢ cucTeMaMu MEXBEIOMCTBEHHOTO B3anmoeiicTeus (CMOB).
13 HpOCTpaHCTBCHHaH HUHTCPIIOJIINNA U T€OCTAaTUCTUKA
PaccmarpuBaemble BOIPOCHL:
3aj1a4n UHTEPIOIISLNK B 3eMJICYCTPOHCTBE (IIOCTPOCHUE KapT 3arps3HEHHs 1I0YB, peiibeda, ypoBHs
TPYHTOBBIX BOJ).
JleTepMIHUpPOBaHHbBIE METO/IBI: METO OOPATHBIX B3BEIIEHHbIX paccTosiHuit (IDW), cruaiin.
I'eocraructnueckue Meroasl: kpuruar (Kriging).
OreHKa TOYHOCTH MHTEPIIONALMH U epekpecTHas npoBepka (Cross-validation).
14 |Kontposb kayectBa | UC-gaHHBIX ¥ TOATOTOBKA K CIa4€ B OPTaHBI BIACTH

PaccmarpuBaemble BONIPOCHI:

Ncrounnkn ommbok B [ IC-poekTax (ammaparHsle, TPOrpaMMHEIE, YEJI0BEYECKHUE).
MeTomp! OIIeHKH TOYHOCTH IIPOCTPAHCTBEHHBIX JAHHBIX.

ABTOMAaTH3MpPOBaHHAS IPOBEPKA TOIOJIOTHH M aTPUOYTHBHOTO COOTBETCTBHSI.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

DopMupoBaHHE MAKETOB JOKYMEHTAINH (MEXKEBBIX U TeXHHUeCKHX TuaHoB) B [ IC-cpene.
CranpapTu3anus 1 BeICcHUE METaJaHHBIX IPOCTPAHCTBEHHBIX JAHHBIX.

15

[IpoctpancTBeHHBIC Oa3bl JaHHBIX U KoprnopatuBHbie [ 1IC

PaccmarpuBaeMble BOIIPOCHL:

ApxuTtextypa kiaueHT-cepsep B [UC.

Bgenenmne B PostGIS: pacmmpenne PostgreSQL st paboThI ¢ TeOTPOCTPaHCTBEHHBIMHU TaHHBIMH.
Turmel reoMeTpudeckux U reorpadpuiaeckux JanHeX B SQL.

IIpocTpaHCTBEHHBIE MHAEKCHI U ONITUMU3aLus 3a11pocoB B b/1.

OpraHu3anyst MHOT'OIIOJIb30BaTENLCKOT0 PEJAKTHPOBAHNS JAHHBIX M YIPABICHHUS TPAH3AKIUSIMH.
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Be6-TYC texnonoruu u myonukanus kapt B cetu MHTEepHET

PaccmaTpuBaemble BOIIPOCHI:

[onstue Be6-I'MIC 1 00mauHBIX reOMH(POPMAITIOHHBIX CUCTEM.

Crangaptel OGC: WMS, WFS, WMTS, WCS.

[Ty6nuxanust kapt ¢ nomorupsto QGIS Server u NextGIS.

Hcnonp3oBanue rotoBeix miatdpopM (ArcGIS Online, Yandex Maps API) anst co3nanus BeO-TipHI0KEeHUH.
Pa3paboTka MHTEPaKTHBHBIX ITyOIMYHBIX KapT A1 MyHULIMIATATETOB U KaJaCTPOBBIX MaJiart.

17

Atomaruzanus u ckpuntuar B ['UC

PaccmarpuBaeMble BOIIPOCHL:

HeO6XOI[I/IMOCTI) aBTOMAaTU3allu PYTUHHBIX KaJaCTPOBLIX U 3EMJICYCTPOUTEIIbHBIX 3a1a4.
BusyansHoe nporpammupoBanue: ModelBuilder (ArcGIS) / Graphical Modeler (QGIS).
Ocnogsl ckpuntunra: Python 8 THC (ArcPy, PyQGIS).

[MTakeTHas 00pabOTKa TAaHHBIX U CO3/IaHHE MOJIL30BATEIBCKUX T€000PA0OTUHKOB.
Pa3paboTka npocThIX CKpUNTOB A1t KoHBepTaunu XML-daiinos EI'PH B BekTOpHBIE Ci1OH.

18

Wurerpanus I'YC u rexnonoruit nadpopmarmonnoro moaenuposanus (BIM/I'HC)
PaccmarpuBaeMble BOIIPOCHL:

Konnenmus nHGOpMaIOHHOT0 MOAETHPOBAaHUS 31aHui U coopyxeHuit (BIM/TUM).

Otnnuus ¥ Touku conpukocHoBenus: BIM u TUC.

®opmar CityGML u 3D-kanacrp.

WuTerpanus aHHBIX 00 00BEKTaX KAUTAIBHOIO CTPOUTENILCTBA C TeppuTopuanbusivu I'UC.
ITpumenenne 3D-I'C amnst rpagocTpOUTENBHOTO aHAIN3a B yueTa oxpaHHbIX 30H OKC.

19

[Tpuknannas I'UC B arponanamadTHOM 3eMIIeyCTpoiicTBe

PaccmaTpuBaemble BOTIPOCH:

Crrermudrika Arpol UC 1 TOYHOTO 3eMITeAeTHS.

T'MC-mipoexTipoBanre ceBOOOOPOTOB U TOJIEBOI HHPPACTPYKTYPHI.

MonennpoBaHue MOYBEHHOH SpO3UH U pacdeT NapaMeTpoB MIPOTUBOIPO3HUOHHBIX YCTPONUCTB (JIECOIIOJNOCHI,
BaJIbI).

I'MC-noanepxka NpOEKTOB KOHCOIUAAIINH CEIbCKOXO03SHCTBEHHBIX 3eMEb.

Or1ieHKa arpo3KOJIOTHYECKOT0 COCTOSIHUSA TeppuTopuii ¢ momortuso ['MC.

20

I'MC-obecnieuenne rpaloCTpOUTEIIBHOI'O KalaCTpa U TCPPUTOPUAIIBHOTO IIJIAHUPOBAHU A
PaccmarpuBaemble BOIPOCHI:

Pons TUC B pa3paboTke reHepaibHBIX IUIAHOB M PaBHJI 3eMIIENONB30BaHus 1 3acTpoiiku (1133).
[IpocTpaHCTBEHHBIN aHAIN3 00ECIIEYEHHOCTH TEPPUTOPUN 0OBEKTaMH COLMATIBHON M MH)KEHEPHOU
MHQPACTPYKTYPBHI.

I'IC-MonenupoBaHue CLIEHAPUEB Pa3BUTHS TEPPUTOPHIL.

Benenne reonH(bOpMaIMOHHBIX CHCTEM OpraHoB MecTtHOro camoympasienus (I'MC OI'[T).

[TyOnmuaHbIe KagacTpOBBIe KaPTHl H BEO-TIOPTAIBI TPAOCTPOUTEIEHON JOKYMEHTAIIHH.

21

MounuTtopuHr 3emens ¢ ucnoas3osanueM I'MC u /133

PaccmarpuBaemble BOIPOCHI:

T'ocynapcTBeHHbBIN MOHUTOPUHT 3€MeJIb: 1IEJIU, 33/1a4l, METO/IbI.

Hcnonps3oBanue nanubix BITJIA (qpoHOB) UI1 MOHUTOPHHTIA CEIbX03YyTOUI M CAMO3aXBaTOB.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Asromaruueckoe BbisiBiieHHe n3MeHeHni (Change Detection) Ha 0CHOBE MHOTO30HAJBHBIX KOCMUYECKUAX
CHHMKOB.

KoHTpoib HCroap30BaHus 3eMENb 110 IIeJICBOMY Ha3HAUCHHIO.

®dopMHPOBaHUE aHATUTHYCCKUX OTYCTOB U KAPT-CXEM JIETPaJallik/BOCCTAHOBIICHHS 36MEIIb.

22

[IpoextupoBanue u Bueapenue ['MIC Ha npeanpustuu

PaccmarpuBaeMble BOIIPOCHL:

Kuznennstit nuka [TIC-poekTa: OT MpeaIpoeKTHOTO 00CIeJOBaHMUS IO COPOBOKICHUS.
PaspaboTka Texandeckoro 3ananus (T3) Ha cozganne [YIC 3emiieycTpOUTENEHON OpraHu3aIii.
Br16op anmapaTtHOTO U IPOrpaMMHOTO o0ecTiedeHus, orieHka ctonmoctH BianeHus (TCO).
Murpauwns nanasix u uaTerpanus [ MIC ¢ yaetasiMu cuctemamu npeanpustus (1C, CRM).
OxoHomuueckas 3¢ dexkruBHOCTs BHeApeHus ['VIC: pacueT okynaeMOCTH U ONTUMH3AIUU OU3HEC-
IPOILIECCOB.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoOe cofepKaHue

3nakomcTBO ¢ ' MC-cpenoii u 6a30BBIMU MOJICTISIMH JTAHHBIX

Co3nanune HOBOrO TpoekTa. JJobaBienne BekropHEIX (Shapefile, GeoPackage) u pacTpoBbIX citoeB.
W3zydenne naneny arpuOyToB. CpaBHEHHE BH3yaln3allii BEKTOPHOU M pacTpOBOW MoJieneil Ha IpuMepe
(bparMeHTa KapThl.

I'eonpuBsizka pacTpoB u paboTa ¢ cuCTeEMaMH KOOPAWHAT

[IpuBsi3ka CKaHUPOBAHHOTO OYMaXKHOTO IJIaHA 3€MEJILHOTO y4yacTKa (MIu KapThl PocpeecTpa) k cucreme
koopauHat (MCK unu CK-42). Tpanchopmaiius pacTpoB, OlICHKA CPEIHEH KBaAPaTUICCKOM OIIMOKH
MIPUBS3KHU.

VIMIOpT AaHHBIX Te0/Ie3NYECKUX U3MEPEHUH U OLIU(PPOBKa

HIMnopT KOOpIMHAT MOBOPOTHBIX TOUEK 3€MEJIFHOTO yuacTKa U3 Tekcrtosoro ¢aiina (CSV) B Bune
To4yeyHOro cyios. Co3aHue MOJINTOHAIBHOTO CII0s «3eMeNbHBIE YIaCTKIM» MyTeM OLH(POBKH € TOAT0XKKA
KOCMHYECKOH ChEMKH.

Cozanue u peJakTUpOBaHUE aTPUOYTUBHBIX TAHHBIX

Coznanue aTpuOyTUBHOM TaOIUIIbI 711 cost yuacTkoB. JloGaBnenue nonei (Kamactposerit Homep, BPU,
ITnomans, KagactpoBas crouMocts). BeimonHeHue 3ampocos (HampuMmep, «Haiitu yuactku ¢ BPU
'Cenpxo03npon3BoAcTBO’ Iuomaasio 6onee 100 ray).

bazoBoe BekTOpHOE peakTHpOBaHUE H-snapping (MpUBs3Ka)

Hacrpoiika mHCTpyMEHTOB NpUBS3KH (snapping). OnudpoBKa CMEKHBIX 3eMENbHBIX YIaCTKOB TaK, YTOOBI
MX TPaHUIBI UIeATIbHO COBIMaiay Oe3 pa3phIBOB M HANOKeHNH. HCTpyMEHTHI pazpe3aHust U 00beJMHCHHS
HOJIUTOHOB.

VYmpasieHue TOnosoruen u UCIpaBiIeHHE PEECTPOBBIX OLUIMOOK

Cosznanue Tonosorndeckoro Habopa npasui («He 10mKHO OBITH HAJIOKEHHI», «He ToIKHO OBITH
Pa3pbIBOBY). 3aIyCK MPOBEPKHU TOIMOJIOTHH. BHU3yanbHOE M aBTOMaTHIECKOE UCTIPABIICHUE BBISBICHHBIX
PEeecTpOBBIX OMHNOOK (KIWHBEB, IEPEXIIECTOB).

ba3osas o6pa60TI<a pacTpoOB U paCUYCT BCICTAIUOHHBIX UHACKCOB
3arpy3ka MyJIbTHCHEKTPAJIBHOTO KOCMUUECKOTo cHUMKA (Sentinel-2). Mcronp30Banne pactpoBoro
KaJbKyJIsiTopa Juist pacyera nHaekca NDVI. Knaccudukanys TeppuTopir 10 COCTOSTHUIO PACTUTEIIHLHOCTH.

KonTtpommpyemas knaccudukanyss KOCMHYECKUX CHUMKOB

Co3nanue obyyaromieid BBIOOPKH (IIOJIMTOHOB) sl Pa3HBIX KIJIACCOB 3¢MHOTO TIOKPOBa (TIAIIHS, JIeC, BOJa,
3acTpoiika). BeimomHeHNe Kitaccu(rKaud «MaKCUMATBHOTO TIPaBIoNo00us». PacdeT TounocTH
KiaccupuKanuu (MaTpuia onmmooK).




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

[Toctpoenue OyhepHbIX 30H U OXpaHHBIX 30H

Co3nanue OydepHbIX 30H pa3HOH IIMPUHBI BOKPYT JIMHEHHBIX 00bekTOB (JIDII, razonpoBoisl,
BOJIOOXPaHHBIE 30HBI peK). Hanoxxenne OydepoB Ha cll0ii 3eMEIbHBIX YYacTKOB AJIS BBISIBICHUS
HONAaJAIONIUX B 30HY OTPaHUYEHUH 0OBEKTOB.

10

[IpoctpancTBeHHOE coenuHeHue (Spatial Join) u BeIOOpKa

[IprcBoeHMe 3eMENBHBIM Y9acTKaM aTpHOyTOB KaJaCTPOBBIX KBAPTAIOB, B KOTOPHIX OHH HAXOIATCA
(MeTomOM MPOCTPAaHCTBEHHOTO COeANHEeHMs). BEIOOpKA y4acTKOB, IMTOMAJAI0OMIAX BHYTPh TPAHHUI]
KOHKPETHOTO HACCJICHHOT'O ITYHKTA.

11

Amnanus penbeda: YKIOH, SKCIO3HULUS U TIOBEPXHOCTH

IToctpoenue LIMP (TIN u perynspHoii ceTku) Ha OCHOBE BBICOTHBIX TO4eK. ['eHepalus kapT YKJIOHOB U
SKCIIO3ULUI. BeleneHye 30H, HENPUTOAHbIX JUIs paClalllKi U3-3a KPYTU3HBI CKJIOHA
(IPOTHBO3PO3UOHHBIN aHANHU3).

12

anponornquKoe MOJCIUPOBAHUC U aHAJIN3 BUAUMOCTHU

OmnpeznencHre HATIPaBICHUH CTOKA, HAKOTUICHISI TOTOKA M TPaHUIl BOIOCOOPHBIX OacceitHoB. [TocTpoeHue
30H BuauMocTH (Viewshed) ot mpenmonaraemMoit TOYKH pa3MENICHUS BBIIIKH COTOBOW CBSI3U HITH
MOXKApHOU KaIaH9H.

13

Coznianue TeMaTuyeckux KapT 1 ohopMIIEHUE MaKeTa

CuMBOIM3aIIMs CIIOEB 110 KaTeropusM 1 rpaganusiM. Co3anue KapTorpaMMbl KalaCTPOBOW CTOMMOCTH
3emeltb. OopMIiIeHHe UTOTOBOTO MaKeTa KapThl (JIETeHa, MacIlTad, CeBepHasl CTPeJIKa, CeTKa KOOPAMHAT)
JUISL BKJIFOUEHHS B TIPOEKT 3€MJICyCTPOUCTBA.

14

CereBoii aHaIN3: MapmpyTu3anusa U 30Hbl JOCTYIIHOCTH

Co3nanue ceTeBoi Mozenn fopoxHoH rpada. [TocTpoeHne kpaTyaiiero MapmpyTa A CEeIbX03TEXHUKH
MEXIy TOJISIMH U 0a30i XpaHeHus. Pacuer 30H 15-MuHyTHO# TpaHCTOPTHOH nocTymHOCTH it D ATloB
(pempamepcko-aKymIepeKuX IMyHKTOB).

15

WNHuTepnomnsus naHHbIX 1 padoTa ¢ KaJlacCTpOBOIl CTOMMOCTBIO

HOCTpoeHI/Ie KapThbl paCIpCACIICHUA 3arpA3HCHUA MMOYB TAXKCIILIMU METalllaMX METOIOM KpUT'MHT'a Ha
OCHOBE TOUYCUHBIX NMP00. Buzyanu3arms qaHHBIX KaJlaCTPOBOH OIEHKH: CO3AaHUE H30JIMHUI KaJacTpOBOil
CTOUMOCTH.

16

KoHTpoinb kauecTBa, MeTalanHbIe U SKCcIOpT B XML

dunanbHas MPOBEpKa MpoekTa Ha cooTBeTcTBHE ceManThke EI'PH. 3anonHenne cTanaapToB MeTagaHHbBIX
(ISO 19115). DxcropT aTpuOYTUBHBIX JaHHBIX B (popMaT, MPUTOAHEIHN U1 KOHBepTanuu B XML -cxemy
MEKEBOTO IUIaHa (Yepe3 MPOMEKYTOUHbIE (popMaThl).

17

OcHOBBI pabOTHI C MPOCTPAHCTBEHHBIMU 0a3amu JJaHHBIX (PostGIS)

Ycranoska u HacTporika PostgreSQL + PostGIS. [Tonkmouenue QGIS k 6aze gannbix. Coznanue
MPOCTPAHCTBEHHBIX TA0JIHII, 3arpy3Ka B HUX BEKTOPHBIX ciioeB u3 Shapefile. Boimonnenue 6a3osoix SQL-
3aIpOCOB K FEOMETPHH.

18

ITpoctpancTBenHbI SQL 1 ontuMu3anus 3anpocos

Hamicanue CIIOXKHBIX 3aIIPOCOB: IIOUCK YYaCTKOB, IIEPECEKAIOIIMX IPAHHILBI BOJOOXPAHHBIX 30H

(ST _Intersects), pacuer rutomaneit (ST Area), coznanue 6ydepos npsmo B BJ] (ST Buffer). Coznanue
HPOCTPAHCTBEHHBIX UHJEKCOB JUI1 YCKOPEHUS 3aIIPOCOB.

19

[Ty6mukarmus WMS u WES cepucos

Hacrpotika QGIS Server (umu GeoServer). [Tybnukanus cios KagacTpoBoii kapTel B popmare WMS
(xaptunka) 1 WFS (BekTopHBIE 00BEKTHI ¢ aTpudOyTamu). [loaxmodeHne omy0IMKOBaHHOTO CEPBHCA B
npyroit TMC-ipoexT.

20

Co3naHre UHTEPaKTUBHOW BeO-KapThI

Hcnonws3oBanue mnaruaa QGIS2Web (nmm Leaflet). I'enepatms HTML-cTpaHuisl ¢ HHTEpaKTHBHOM
KapToi TeppuTopun municipality (MyHnmnamurera). Hactpoiika BeripIBaonmx oKoH (pop-ups) ¢
nHpopmanmeil 06 ygacTkax.
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21

Busyanbnas aBromaruszanus nporeccos (ModelBuilder / Graphical Modeler)

Co3nanue MoeNu JUIsl TAaKETHOH 00paboTKU: aBTOMaTH4eCKOe IIOCTpoeHUe Oy(epHBIX 30H BOKPYT
MacCHuBa JTUHEHHBIX O6”I)€KTOB, HX NEPECCUCHUC C CJIOEM YUACTKOB U SKCIIOPT PE3YJIbTATOB B OTACIbHBIC
(l)aﬁﬂbl. 3ar1yc1< MOACIN HAa TCCTOBBIX JaHHBIX.

22

OcHogrbl ckpuntunra Ha Python B THC (PyQGIS / ArcPy)

Hanmcanune npoctoro ckpunta B koHcoun QGIS. ABromatnzarust mepenMeHOBaHUS MOJICi B
aTpUOYTHBHBIX TaOEIIX WIHM MaKeTHAs KOHBepTanus rpynnsl ¢aiinoB u3 AutoCAD (DXF) B popmar
GeoPackage.

23

Wurerpanus BIM-mozneneit u 3D-Buszyanuzanus 8 'UC

Nwmnopt 3D-monenu 3xanus (popmat IFC wu CityGML) B TUC-cpeny. Hanoxxenue BIM-monenu Ha
nou10kky LIMP u oprodoToruian. BusyanbHelii aHaTU3 OMAAaHUs TEHEH OT 37]aHKsI HA CMEKHBIC
3€MEJIbHBIE YUaCTKH.

24

AHanu3 noJ3eMHbIX KOMMYHUKanuii u 3D-kagactp

Co3zmanne 3D-cnoeB A HHXEHEPHBIX ceTel (TpyObl Ha pasHoii rimyoune). [loctpoenne 3D-0ydepHbIX 30H
BOKDYT IOJ3EMHBIX KOJUICKTOPOB. BBIsSBICHIE IPOCTPAHCTBEHHBIX KOH(IIMKTOB (IIEpeCeUCHHN) MEXIY
NPOSKTUPYEMBIMH U CYIIECTBYIOIIUMU CETSIMH.

25

Arpol'UC: Coznanue kapT-3alaHuid 11 TOUHOTO 3€MJICICITHS

Amnanuz pactpoB NDVI. Jlenenue nosnst Ha 30HbI 1UddepeHIMPOBAaHHOT0 BHECEHHUS YA00peHUI
(3oHUpOBaHKE). DKCIOPT BEKTOPHBIX 30H B hopmat Shapefile/ISO-XML mis 3arpy3ku B 60pTOBOiA
KOMIIBIOTEP CCIIBbXO3TCXHUKU.

26

Arpol IC: ITpoeKT KOHCOJIUIAINH 3eMENTb

AHann3 MaccuBa 3eMeJIb CENbX03Ha3HaueHUs1. BrIsBiIeHe YCpeCoJIOCUIIbI U BKJIMHUBAHUH.
HpOGKTI/IpOBaHI/Ie HOBBIX, KOMIIAKTHBIX I'PAHUI] 3EMCJIbHBIX Y4aCTKOB IS (bepMepCKI/IX XO3SHCTB C
pacdeToM OaraHCOBOM TUIOIIAIH.

27

I'NC B rpagocTpouTeNbCTBE: pacdeT 00eCIeYeHHOCTH HH(PPACTPYKTypOid

AHann3 pa3MelIeHns KO U IeTCKUX caoB. [locTpoeHne menexoqHoi 10CTyITHOCTH (M30XPOH) C YIETOM
peaHBHOﬁ I[OpO)KHOﬁ ceTu. BEIIBICHUE KUIIBIX KBapTajlOB, HC MONAaAar0IINX B HOPMAaTUBHBIC 30HbI
obcmyKuBaHUsI.

28

MOHI/ITOPI/IHF 3eMeIlb: BBISBICHHE CaM03aXBaTOB U U3MEHEHUM

Hanosxxenue axryansHbix KOHTYpoB EI'PH Ha cBexuii KocMUYECKUI CHUMOK BBICOKOTO pa3pellieHus WK
oprodoTomad. BusyanbHoe n aBTOMaTnueckoe (4epe3 pasHOCTHOE KapTHPOBAaHKE) BRIBICHHE (haKTOB
CaMOBOJIBHOT'O 3aHATHS 3€Melb WiIn u3MeHeHust BPU.

29

O6pabotka nanubix BIJIA (gponos) B 'IC

3arpyska aspodorocauMkoB. [TocTpoerue opTodoromiana u nudhpoBoi Moaenu nosepxHocta (DSM) B
¢dororpammerpuueckom I10 (nanpumep, Agisoft Metashape unu OpenDroneMap). Dkcnopt pe3ysbTaToB B
I'MC nns mpoeKTUPOBaHUS TEPPUTOPHHL.

30

[TpoexTupoBanue apxutekTypsl MyHuunansaoi ['MC

PaspaboTka kornenryanpHoit cxembl [ IC OI'/] (oprana MecTHOTO camoympaBieHus). OnpeencHue
COCTaBa CIIOEB, IIPaB JOCTYIIA [OJIb30BaTeNIeH, CTPYKTYpHI NAIloK U MeTajaHHbIX. Hanucanue ¢parmenTa
TexHuYecKoro 3alaHus Ha CO34aHKE TAKOH CUCTEMBL.

4.3. CamocrosiTenbHas padoTa 00y4aroImmuXCs.

Bun camocrosTensHO# paboTh

Pabora ¢ MHTepHET UCTOUHUKAMU U y4eOHOM JIUTepaTypoit

BeltontHEHNE KypCOBOTO MTPOEKTA.

BrimonHenue KypcoBoii paboThI.




4 | IloarotoBka K NpOMEKYTOYHON aTTECTALIUU.

ITonroroBka K TeKyIeMY KOHTPOJIIO.

4.4. IlpumepHbIil IepeyeHb TeM BUIOB paboT

1. IlpumepHBIii IEpEYEHb TEM KYPCOBBIX IIPOEKTOB

1. IlpoexktupoBanue u pazpabdotka nokansHol [MIC 3eMieycTponTenbHOro
WIM KaJacTpPOBOro MpeanpusaTusi (BKirovas apxutektypy bJl, cTpykrypy mamok,
HACTpOMKY nHTepdeica U UHCTPYMEHTOB ISl COTPYIHUKOB).

2. Coznanue npototuna Be6-I'MC moprana nns myOaumdHOro oToOpakeHus
rpagoctpoutTenbHol nokyMeHTanuu (1133, reHmian) win KaaacTpOBOW KapThl
MYHUIMIIATIBHOTO 00pa30BaHUs.

3. KomrutekcHblii ['NC-tipoekT KOHCOJIMAALUU 3EMENb
CEJIbCKOXO3SIICTBEHHOTO HA3HAYEHMs: OT BBIIBICHHUS YEPECIOJIOCHULBI 0
IPOEKTUPOBAHUS HOBBIX TPAHUI] M pacyeTa 3KOHOMUYECKOU 3(h(PEeKTUBHOCTH.

4. Pazpabotka [MIC nna ydera W ympaBJieHUS JIMHEMHBIMH OOBEKTaMU
(Hanmpumep, Tra3oNpOBOJAMHM WM CETAMH MEIUOpAllUh) C aBTOMAaTUYECKUM
pacyeToM U HAHECEHWEM OXPaHHBIX 30H U CEPBUTYTOB.

5. 'NC-o00cHOBaHME MPOEKTA T€HEPAIHHOTO TJIaHA CEIBLCKOTO MOCEICHUS:
TEPPUTOPUAIBHOE 30HUPOBAHHUE, pacyeT MOTpeOHOCTEd B MH(QPACTPYKType U
aHaAJIN3 CYIECTBYIOLIEH 3aCTPOMKH.

6. Cozmanume 3D TI'MC-monmenu TOpPOACKOrO KBapTaia sl LeJel
IpajoCTPOUTENIHHOIO aHaJIW3a, OLIEHKM HMHCOJSALMU U BHU3yalu3alUud OOBEKTOB
KaUTaJIbHOTO CTPOUTENBLCTBA (MHTErpauusa ¢ BIM-ganHueiMn).

7. T'eonHpOpMaLIMOHHOE MPOEKTUPOBAHUE TEPPUTOPUH OCOOO OXpaHSIEMOI
npupogHoil Tepputopun (OOIIT) mecTHOro 3Ha4YeHHs: 30HMPOBAHUE, Y4YET
OuopecypcoB U pa3pabOTKa pexxrMa OXpaHbl.

8. PaszpaboTka aBTOMATH3WPOBAHHOTO TMpollecca (CKPUIITA/MOJIEIH)
KOHBEpTAIlMU U MPOBEPKU Ha Tomosiornueckue omubku nanubix EI'PH 3 XML-
cxem B ¢opmar reodasst [ MIC.

9. TlpoctpancTBenHo-ananutuueckuii [ MIC-ipoekT BbIsiBIIeHUS (HaKTOPOB,
BIMSIIOIIMX HA KaJacTPOBYIO CTOMMOCTh 3€MEJlb CEIbCKOXO03WCTBEHHOTO
HA3HAYEHUS B PETHMOHE (C IPUMEHEHUEM PETPECCUOHHOIO AHAIN3A).

10. IlIpoextupoBanue mnpousBojcTBeHHoM ['MC nns MoHWTOpUHTA U
yIOPABJICHUS] METUOPATUBHBIMU CUCTEMAaMU KPYMHOIO arpoXojavHra (y4er
TUAPOTEXHUYECKUX COOPYNKEHUM, OpOIIAEMbIX IUIOIMIAJeH M IUIAHUPOBAHHE
TOJIMBOB).

2. IlpuMepHbIil mepeyeHb TEM KyPCOBBIX pabOT



1. Co3nganue reo6asbl JaHHBIX 3€MENb CEbCKOXO03SIIICTBEHHOTO Ha3HAUYEHUS
MYHUIIMNANBHOTO pailoHa (Ha npumepe koHKpeTHoro MO) ¢ aTpuOyTUBHBIM
ONMCAHUEM YTOJUI U KOHTYPOB.

2. [IpocTpaHCTBEHHBI aHanu3 TUHAMUKH VU3MEHEHHUS
CEJIbCKOXO3SIMCTBEHHBIX yroaui 3a nocieanue 10 ner Ha OCHOBE MHOTOJIETHUX
KOCMHUYECKUX CHUMKOB ([[33).

3. Kaprorpadudaeckoe mMomenupoBanne 30H BO3MOKHOTO 3aTOIUICHHS TIPH
MaBoAKax JUisi TEPPUTOPUU  TPUOPEKHOTO  CEIbCKOTO  TMOCENEHUs  C
UCIIOJIb30BaHuEM U POBBIX Mojeinelt penbeda (LIMP).

4. Pazpabotka [ IC-kapThl cTEnEeHU 3pOIMPOBAHHOCTHU ITOYB JIJIs1 TEPPUTOPHUHU
KOHKPETHOTO CEIbCKOXO03IMCTBEHHOIO MPEIPUSATUS HA OCHOBE penbeda, TUIOB
II0YB U 36MJIENOJIb30BAHMUS.

5. Ilouck onTUMaIbHOTO MECTOMOJIOKEHHUS 111 HOBOTO OOBEKTa (Harpumep,
nonurona TKO, noructuueckoro LEHTpa WM HOBOTO JKUJIOTO MacCHBa) C
MIPUMEHEHUEM METOJI0B MHOT'OCJIOMHOTO HAJIOXKEHUS U Oy(EepHBIX 30H.

6. Cozmanue mudposoir momenu mectHoctd (LIMM) u pacuer oO6bemoB
3eMJISIHBIX MacC MpU MPOSKTUPOBAHUHU JIMHEWHOT'O COOPYXKEHUS (aBTOJIOPOTH WIIH
JIDII) Ha 3aJaHHOM y4acTKe.

7. T'MC-uHBeHTapu3aluss W aHAJIU3 COCTOSIHUS 3€JIEHBIX HACaXKJICHUHU
TOpPOJICKOr0 NapKa WM MUKpPOpailoHa ¢ pacyeToM OOeCIEeYEHHOCTH HaCEJICHHS
pEeKpealMOHHBIMHA 30HAMH.

8. AHQJIN3 TPAHCIIOPTHOM JTOCTYITHOCTH U CBSI3HOCTH TEPPUTOPHUU CEIBCKOTO
MOCEJICHUs] C HCIIOJIb30BAHMEM MHCTPYMEHTOB cereBoro ananusza (Network
Analyst).

9. PazpaboTka cxeMbl KaJacTpOBOTO 30HUPOBAHHS MYHHUIIMIAIBHOTO
oOpa3oBaHMsl Uil LEJeH omnpeleieHus KaJacTpOBOM CTOMMOCTH  3€Melb
HACEJICHHBIX MTyHKTOB.

10. TIpocTpaHCTBEHHBI aHAIW3 MNPUPOJHON MOKAPOOMACHOCTU JIECOB Ha
TEPPUTOPHH JIECHUYECTBA C YUETOM pelibeda, TUIa paCTUTEIBHOCTU U OJIU30CTH K

UHGPACTPYKTYpE.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).
Ne
/i
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I0JIL30BaTEIIEH.

6. IlepedeHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAThCS TIPH
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

VYyebuple wMomaynu B dJeKTpoHHOM Oubmmorexke HTH MUUT -
http://library.miit.ru/

['eoundopmanmonnom  mnoptaie [MC-Accoumaruu - cooOluiecTse
npoecCHOHAIOB B 00sacTh  reoMH(QOPMAllMOHHBIX  TEXHOJOTMH -
http://www.gisa.ru

['eomopran Pockocmoca. CepBrc KocMHUeCKUX CHUMKOB - http://gptl.ru

7. llepeyeHb  JMIEH3MOHHOIO M  CBOOOJHO  PaclpoCTPaHsAEMOro
IPOrpaMMHOr0 OOecrnedYeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOAMMOTrO JIJIsl OCBOCHHSI TIUCUUTLTUHBI (MOIYJIs).

KoMrmproTepsl Ha pabo4nx MecTax B KOMIIBIOTEPHOM KJIACCEe JOJKHBI OBIThH
obecnieueHsl mporpammubiM obecnieuenueM QGIS, Microsoft Office.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo IUCIUILUIHHE (MOIYIIIO).

VYyeOHbIC ayIUTOpPUH ISl TPOBEACHUS YYCOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON M HabOpamMu JIEMOHCTPAITMOHHOTO 000PY10BAHMSI.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 6 cemecTpe.
Kypcosas pabota B 6 cemectpe.
KypcoBoii mpoekT B 7 cemecTpe.



DK3ameH B 7 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OrneHOYHBIE MaTEepPUANTBI, TPUMEHSEMBIE TIPU TIPOBEICHUH TPOMEKYTOTHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTODBI:

JOIEHT, K.H. Kadenpsl «['eonesus,
reonH(pOpMaTHUKa U HABUTAIIHS

CTapUIMii IpernoaBaTelb Kadenpsl
«['eonesus, reounpopmaTuka u
HaBUTAIU»

CoracoBaHo:

3asenytrommii kapeapoit [TH

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

C.B. yxun

.. Ilo3usak

N.H. Po3enGepr

M.®. I'ycbkoBa



