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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enb ocBOGHMSI TUCIUIUIMHBI YTITyOIEHHOE U3yUeHHE T€OMH(OPMAIIMOHHBIX
TEXHOJIOTMM, KaK CpeacTB cOopa, XpaHEHHWs, aHajau3a M BHU3YyaJIU3alUU
IPOCTPAHCTBEHHO-BPEMEHHOM  MHpOpMalMKM B  reorpauueckux  LesX.
[Ipuo6perenue IIPAKTUYECKUX HAaBBIKOB peanuzanuu KOHKPETHBIX
reorpauyecKux 3a1a4 CpeACTBaMHU reOMH()POPMAIIMOHHBIX TEXHOJIOTHH.

3ajmavyaMu JUCLUIUIMHBI SBIIIOTCS:

- 3HAKOMCTBO C MIOHATHEM MPOCTPAHCTBEHHOI'O aHAJIN3A,

- reornH(opMalOHHbIE TE€XHOJIOTUH KaK WHCTPYMEHTapUil
IPOCTPAHCTBEHHOI'O aHAJIN3a,

- M3y4Y€HUE CTPYKTYpbl, (YHKIMOHANBHBIX Bo3MoxkHOcTe I[MC nns
IPOCTPAHCTBEHHBIX UCCIIEI0OBaHUM;

- 3HAKOMCTBO C HCTOYHUKAMHU NMPOCTPAHCTBEHHOW HH(POPMALIUU U 00JIACTHIO
UX MPUMEHEHHS],

- MOJIyYEHUE MPAKTHUECKUX HABBIKOB MPUMEHEHUs T'€OMH(OPMAIMOHHBIX
TEXHOJIOTU B Pa3IMYHbIX331a4ax

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

Ilepeuenp (GopmMUpyeMBIX pe3yJbTaTOB OCBOCHHUS 00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIUI) B pE3yIbTaTe 00yUeHHUs 10 AUCHMILTUHE (MOIYIIO):

IIK-27 - CnocobGeH BBHINOJHATH MPOSKTUPOBAHUE  CTPOUTEIHCTBA,
PEKOHCTPYKIIUU 1 PEMOHTA KEJIE3HBIX TOPOT B €UHOM KOOPJIAMHATHO-BPEMEHHOM
npoctpancTee BKC.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTaTam
oOyyatomuiicst Oyier:

3HaTh:

- OCHOBHBIE ITOJIOKEHUS TCOMH(OPMATHKHU

- 0a3oBbIE MIPUHITUTIBI OpraHu3aIuu 5 (hYHKITMOHUPOBAHUS
reonH()OPMaIIMOHHBIX CUCTEM;

- MOJIEJIU MPEJICTABJICHUS JaHHBIX B TEOMH(POPMAITMOHHBIX CUCTEMAX;

- TEXHOJIOTUH BBOJIA/BBIBOJIa JAHHBIX B T€OMH(OPMAIIMOHHBIX CUCTEMAX;

- OCHOBBI TIPOCTPAHCTBEHHOT'O aHajiM3a JaHHBIX B TeOMH(POPMAIIMOHHBIX
cucTeMax

Ymerb:
- MPOBOJIUTH PA3METKY reorpaduyueckon nadopmaiuu;



- BBINOJIHATH 3Tambl pabOT MO CO3JaHUI0 LU(POBON KapTorpapuueckon
OCHOBBI;

- CO371aBaTh MPOEKTHI B CPEJIe TUTIOBOM T€OMH(POPMAITMOHHON CUCTEMBI

- aHAJIM3UPOBATH IPOCTPAHCTBEHHBIN AaHHbIE B cpeae [T UC

Baaners:
- HaBbIKaMH pabOTHI B Cpejie TUITOBON TeOMH(POPMAIITMOHHON CUCTEMBI;
- METOJIaMH pa3METKH reorpaduieckoi nHpopMamm.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mas TpyA0eMKOCTb JTUCHUILUIMHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pgucuuIuIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarolmuxcs € MeJarort4eckuMu  paboTHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTelIbHON NporpaMMbl Ha UHBIX YCIOBUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommaecTBo yacoB

Tum yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne9

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 64 64
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6bemM mucHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarommxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi c
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpHON TIpOorpaMMbl  HA HWHBIX YCIOBUSAX, TP  TPOBEICHUU
MPOMEXYTOYHOM arTecTanuu coctanisieT 80 akageMudecKkux yaca (OB).

3.4. ITpu oOy4eHNM 10 MHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peaii30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHbHON pabOThl 00yUaIOMUXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYarONMXCs C MEAAarorudecKuMu pabOTHUKAMH U (WJIN)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIlii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEACHUH TIPOMEKYTOYHOW aTTECTAIINH.

4. ConepkaHue JUCUUILIAHBI (MOIYJIA).




4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

OcHOBBI pPa0OTHI C BEKTOPHBIMU U PACTPOBBIMH JIAHHBIMH

PaccmarpuBaembie BOIPOCHL:

- BekTopHBIC HaHHBIC: TIOHATHE, CTPYKTYPa, GOpMaThl XpaHEHUs, 0COOCHHOCTH U IIPECUMYIIIECTBA
BEKTOPHBIX JaHHBIX B [HIC

- PactpoBsie naHHbBIC: MOHITHE, CTPYKTYPBI, (POPMATHI XPAHCHUS M OCOOCHHOCTH PACTPOBBIX JTaHHBIX, HX
ucnoip3oBanue B ' YC

- 3arpy3ka 1 UMIopT AaHHBIX B GIS: BO3MOXKHOCTH U 0COOCHHOCTH 3arpy3Kd U UMIIOPTa BEKTOPHBIX U
PaCTPOBBIX AAHHBIX U3 Pa3IMYHBIX UCTOYHUKOB

- OcHOBHEIE orIepanny ¢ BeKTOpHBIMHU naHHbIME B ['IC: co3manue, peakTHpOBaHNE, aHAIN3 (HAaIIpUMeD,
o0BenmHeHne, pa3aeeHne, 00pe3ka, MPOCTPAHCTBEHHBIN aHAIN3 U T.I1.) U BU3YaIH3alns BEKTOPHEIX CIIOEB
- OCHOBHBIE OTIEpALlUH C PACTPOBBIMHU NaHHEIME B GIS: omepanuu ¢ muKcensMu (Hampumep,
KIaccu(UKaIs, TeHepaIn3anns, QUIbTPAINS U T. [.), IPOCTPAHCTBEHHBIC OIIepaIny (HalIpuMep,
Oyepusaius, oBepieH U T. I.) U BU3yaTH3allKs PACTPOBBIX CIOCB

Beenenue B reonndopmanuonnsie cucremsl (I'MC)

PaccmaTtpuBaeMble BOIIPOCHI:

- Onpenenenue reourdopmaruontoii cuctemsl ([IC) 1 ee OCHOBHBIC KOMIIOHCHTBI
- Ucropust Bo3HuKHOBeHHUA U pa3BuTus TUC

- Kimaccudukanus T'MC o pyHKIHOHANEHOCTH, MacITady u chepe IPUMEHEHUS

Ocuosusie noustust I UC: mpocTpancTBEHHBIE O0BEKTHI, aTPHOYTHI, Oa3bl JaHHBIX,

IIPOCTPAHCTBEHHBIN aHAJIN3

PaccmaTtpuBaeMble BOIIPOCHI:

- Onpenenenue 1 KiaccuuKalus IpOCTPaHCTBEHHBIX 00bekToB B ['IC
- ATpuUOYTUBHBIE JaHHBIE M UX CBSI3b C IIPOCTPAHCTBEHHBIMU OO BEKTAMH
- bassr mannsix ['MIC, ux cTpyKTypa ¥ MPUHLHUIIE pAOOTHI

- OcHoBbI IpocTpaHcTBeHHOT0 aHanu3a B [ YIC

- MeTo b 1 MHCTPYMEHTBI IPOCTPAHCTBEHHOTO aHAJIN3a

Texnonoruu co3zganust 1 00pabOTKK MPOCTPAHCTBEHHBIX JAHHBIX

PaccmarprBaeMble BOIIPOCHI:

— MeTozbl ¥ TEXHOJIOTHH cO0pa MPOCTPAHCTBEHHBIX JAHHBIX: MOJICBbIC H3MEPEHUsI, TUCTAHIIMOHHOES
30HIUpOBaHKe, olU(pPOBKA KapTorpadMuecKux MaTepraaos H T.1I.

— O6paboTka 1 NpHUBeICHIE IPOCTPAHCTBEHHBIX JAHHBIX K €AHHOMY (HOPMATY: T€OKOAUPOBAHNUE,
BEKTOPH3aLHs, TPAaHCHOPMALHSI CHCTEM KOOPIHHAT U Mp.

— XpaHeHue U OpraHu3anys JOCTya K IPOCTPAHCTBEHHBIM JAHHBIM: 0a3bl JAHHBIX, [€OIOPTAIbI,
0o0nauHbIe CEPBUCHI U JIP.

— IIpocTpaHCTBEHHBIH aHAN3 JAHHBIX: METOABI M alTOPUTMBI, OCHOBAaHHbBIC Ha T€OMETPHH, TOIIOJIOTHH,
TeopuHu rpadoB u ap.

— Busyanusanus u kapTorpagupoBaHie MPOCTPAHCTBEHHBIX JAHHBIX: BEIOOD MPOCKLHHA, MacIiTaboB,
cruieit oToOpaxeHus U mp.

— MHTerpanust mpocTpaHCTBEHHBIX JAHHBIX Pa3HOTO THIIA U HPOHCXOXKACHUS: TEOKOIUPOBaHUE,
CBSI3BIBAHME aTpUOYTHBHON HH(GOPMALMH C IPOCTPAHCTBEHHBIMU OOBEKTAMH H TIP.

AmnmnapaTtHoe u nporpamMmuoe obdecrnieuernne I'MIC

PaccmarpuBaembie BOIPOCHL:

- AnmapatHoe obecnieuenue ['Vic: TpeboBaHus K KOMIIBIOTEPaM U Tiepu(epuitHbIM yCTPOCTBaM, BEIOOD
ONTHUMAJILHOTO 000PYAOBaHUS JUIsl pa3HbIX 3a/a4

- [Iporpammuoe obecneuenne ['MIC: 0630p NOMyIApHBIX IPOrpamMM, WX (GYHKIMOHAI, CTOUMOCTD
JIOCTYIIHOCTh

- BeiGop n Hactpoiika nporpammuoro obecnedenust ['VIC mist perneHns KOHKPETHBIX 3a/1a4




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

n/m

- COBMECTHMOCTH MPOTPaMMHOTO U allllapaTHOTO 00eCHeYeHNs, MPOOJIEMbI U UX PELICHUE
- O6naynble Texuonoruu u ['MIC: BO3MOXHOCTH, IPEUMYIIIECTBA U OTPaHUYCHHS
- Bezonacuocte nanneix B 'MC: mmppoBanue, 3amura OT BUPYCOB U XaKEPOB

6 |Bekropuzamms: METOIBI 1 HHCTPYMEHTHI
PaccmarpuBaembie BOIIPOCHL:
- [lonsTHE BEeKTOpHU3aLUHY, €€ LN U 330aUH
- MeTtopl BeKTOpH3anuK. PaccMOTpeHne pa3mmyHbIX METOA0B BEKTOPH3ALMH: TIONUKCETbHAS
BEKTOPHU3aIHs, BEKTOPHU3ALYS 10 Ma0I0HaM, BEKTOPH3AIM HA OCHOBE CEMAHTHIECKUX IPABHII U IpyTHE
- HCTpyMEHTSHI 1151 BEKTOpH3aluK AaHHBIX. O030p M CpaBHUTENIbHAS XapaKTEPUCTHKA HHCTPYMEHTOB IS
BEKTOPU3AIMU PACTPOBBIX H300paKEHUH
- [Ipouecc BexTopu3amu u ero stamnsl. [locnenoBarebHOCTD ASHCTBUI PU BEKTOPH3ALMH H300pasKeHNH,
BKJIFOYast HOATOTOBKY MCXOJHBIX JaHHBIX, BBIOOP METO/a BEKTOPU3AINH, CaMy ITPOLIEAYPY BEKTOPU3ALNU
Y KOHTPOJIb KayecTBa MOJy4YEHHBIX BEKTOPHBIX JTAaHHBIX
- Oco0eHHOCTH BEKTOPHU3ALUH PAa3IMYHBIX TUIIOB JaHHBIX. Pa300p ocoOeHHOCTEH BEKTOPU3AINH Pa3HBIX
BHUIOB JJaHHBIX, TAKHUX KaK Tonorpa(bnquKI/Ie KapTbl, KaaCTPOBLIC IJIaHbI, CXEMbI MHKCHCPHBIX ceTell u
TaK Janee
- [Ipumeps! BeKTOpH3aLUK peaIbHBIX NaHHBIX. [IpakTHdeckne mpuMepsl BEKTOPH3ALUH C HCIIOJIb30BaHUEM
Pa3IMYHBIX METOAOB U HHCTPYMEHTOB
- PexoMeHnnanmu 1mo BEIOOPY METOIOB M HHCTPYMEHTOB BEKTOPH3ALINH AJIsl PEIICHHUSI KOHKPETHBIX 33124
- OmmoOKY U TPy JHOCTH NTPH BEKTOPU3ANNH JAHHBIX, a TAKXKE CIOCOOBI NX MPEIOTBPAICHHS M yCTPAHCHUS

7 HpOCTpaHCTBeHHHﬁ aHalIn3: METOAbI U aJITOPUTMBI
PaccmaTtpuBaeMble BOIPOCHL:
— BBC)IeHI/Ie B HpOCTpaHCTBCHHLIﬁ aHaJIn3, €ro OCHOBHLIC 3a/1a4U U O6J'IaCTI/I MIPUMECHCHUA.
— MeTobl IPOCTPaHCTBEHHOTO aHAN3a, TAKUE KaK aHAJIU3 OJIM30CTH, aHAIIU3 COCEACTRA, aHaIN3
CBSI3HOCTHU U Apyrue.
— ANTOpHUTMBI TPOCTPAHCTBEHHOTO aHAIN3A: aJTOPUTMBI TOUCKA OIMKANIINX COCEIECH, aNTOPUTMbI
MIOCTPOCHHUS OCTOBA U JIPyTHE.
— IIpuMeHeHre TPOCTPAHCTBEHHOTO aHAJIN3a B PAa3JIMYHBIX 00JIaCTAX, TAKUX Kak reorpadus, sxonorus,
9KOHOMHKA U COIMOJIOTHSI.
— IIpuMepsI UCIIOIb30BaHMS IPOCTPAHCTBEHHOTO aHAIM3A JUTS PEIICHHS PA3IMYHBIX 33134, TAKUX KaK
IUIAHUPOBAHUE TPAHCIIOPTHOW MH(PPACTPYKTYPbI, aHAIN3 PACIIPEEIICHUS HACEJICHUsI U IPYToe.
— IIporpaMmHbIe CpecTBa AJIsl BBIMOJIHEHHS IPOCTPAHCTBEHHOTO aHAIIN3a

8 FGOKOI[I/IpOBaHI/ICZ METOABI U TCXHOJIOINHU
PaccmarpuBaembie BOIIPOCHL:
— BBenieHne B reokoiMpoBaHue, ero Ha3HauYeHHe ¥ NPUMEHEeHNE
— OCHOBHBIE NOHATHS U TEPMUHOJIOTHSI T€OKOANPOBAHNUS
— Kitaccuduxarust MeTo10B T€OKOANPOBAHUS: 110 KOOPAWHATAM, IO aJjpecaM, 110 00bEeKTaM U APYTrHe
— TexHOIOTHH T€OKOANPOBAHUS, UCIIOIb3YEMbIE B Pa3JIMUHBIX MPOTPAMMHBIX MPOIYKTax
— ANTOPHUTMBI TEOKOJUPOBAHMS M UX peali3anysl Ha MIPAKTHKE
— Oco6eHHOCTH TeOKOANPOBAHIS [T PA3IMYHBIX TUIIOB JAHHBIX (TOMOrpadynyecKre KapThl, CITyTHUKOBBIE
CHHUMKH U JIp.)
— Omubxu 1 mpoOIIeMBI TEOKOIUPOBAHNS, & TAK)KE METOABI UX YCTPAHECHUS
— O030p CYIIECTBYIONIUX TEOKOAUPYIOMINX CEPBUCOB B MTPOTPAMM
— Ilpumeps! penieHns 3a1a4 FTeOKOANPOBAHMS B PA3IMIHBIX cepax AeITeIbHOCTH
— IlepcneKTUBBI pa3BUTHS TEOKOIMPOBAHMS M €r0 poiib B coBpeMeHHBIX [ IC-cucremax

9 |MaTerparms pa3nnyHbIX THIIOB gaHHBIX B [C

PaccmarpuBaembie BONpPOCHL:

- Benenue B unrerpanuio ganneix B ['MC, nenu u 3agauu npoiecca.

- PasnudaHbIe THITBI JTAHHBIX, KOTOPBIE MOTYT OBITh HHTETpHpoBaHsl B [ IC (reorpaduueckue,
aTpuOyTHBHBIE, BPEMEHHBIC U T.JI.).

- Metoap! 1 moaxoabl kK uHTEerpanuu Janabix B [ IC (koHBepTarus ¢opMaToB, MpeoOpa3oBaHUe CUCTEM




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

KOOPJWHAT, HHTETPalys aTpHOYTUBHBIX JAHHBIX H T.1I.).

- HCTpyMeHTHI 1 IporpaMmMHoe obecrieueHne uist HHTerpauu naasix B TUC.

- [Ipumeps! HHTErpayy Pa3IMUHBIX THIIOB IAHHBIX B PEabHBIX POEKTAX.

- [IpoGembl 1 OIIMOKH, BOZHUKAIOLIHME TIPH UHTETPALIMH JaHHBIX, U CIIOCOOBI HX MPEOI0NICHHS.
- [lepcriekTUBBI pa3BUTUS HHTErPAllUM JaHHBIX B KOHTeKcTe coBpeMeHHbIX I IC-TexHomoruii.

10

PaboTa ¢ maHHBIMU AMCTaHITMOHHOTO 30HAUpoBaHus B ['IC

PaccmarprBaeMbie BOTIPOCHI:

— BBegenue B quCTaHIIMOHHOE 30HAMPOBaHUE U ero MecTo B I IC-TexHOIOTHAX.

— Tuner JAHHBIX TUCTAHIIMOHHOT O SOHHHpOBaHI/I}[ " ux XapaKTepI/ICTI/IKI/I.

— Ilpouecc 06pabOTKH JaHHBIX AUCTAHITMOHHOTO 30HIUPOBAHNS.

— I/IHCprMeHTLI I paGOTLI C JaHHBIMU JUCTAHIITMOHHOI'O 30HAUPOBAHMA.

— I/IHTCFpaHI/ISI JAaHHBIX JTUCTAHIHUOHHOTO 30HANPOBAHUA C APYTUMU TUIIAMU JaHHBIX B FI/IC

— HpI/IMeHeHI/IH JaHHBIX TUCTAHIIUOHHOTO 30HAMPOBAHUA B Pa3JIMYHBIX 06nacmx (CCJ'H)CKOG XO3HﬁCTBO,
JKOJIOTHS, TOPOJICKOE TUIAHUPOBAHUE U JIP.).

— Hpo6neM1>1 nu HepCHeKTI/IBbI pa3BI/ITI/IH TeXHOHOFI/Iﬁ JUCTAHIITUOHHOI'O SOH[[I/IPOBaHI/IH.

11

Coznmanue TpexmepHbix Mojeneit mectHoct B [T YIC

PaccmaTprBaemble BOTIPOCHI:

- BBeneHne B TpexMepHbIe MOJIENIN MECTHOCTH U X npumeHnenue B ['MC.

- OCHOBHBIE IOHSTHUS ¥ TEPMUHBI TPEXMEPHOTO MOJIEITUPOBAHMS.

- Texnonoruu TpexmepHoro mozenuposanus B ['1C.

- [IporpammHbIe IPOAYKTHI AJIS CO3AHUS TPEXMEPHBIX MOJEICeH.

- DTaIsl co3aHus TPEXMEPHOH MOETN MECTHOCTH.

- Oco0eHHOCTH MOJISTUPOBAHKS PAa3IMYHBIX THUIIOB 00BEKTOB (TOmorpadus, 31aHus,, COOPYKEHUS H T.1.).
- IHCTpyMEeHTHI A7 BU3yalnu3alliy U aHalIu3a TpexMepHbIX Moaenel B ITUC.

- [Ipumeps! HCIoIB30BaHUS TPEXMEPHBIX MOJIeNIeH B Pa3IMYHBIX 00IacTAX.

- [IpoGnembl 1 OrpaHUYEHHS TPEXMEPHOTO MOJEIMPOBAHHS, ITyTH UX IPEOTOJICHHUS.

- [lepcniekTuBs! pa3BuTHs TpexMmepHoro Monenuposanus B ' YIC n cMexHBIX 00macTsX.

12

I'eomapkerunr u I'NC

PaccmarpuBaembie BOIPOCHL:

— OmpezeneHne reOMapKeTHHTa U €T0 331a4H;

— Ponpb reonndopmanmonnsix cucteM (I'MIC) B reomapkeTHHre;

— McTOUHNKY TaHHBIX AJI TEOMapKEeTHHTa;

— MeTo/1bI 1 HHCTPYMEHTHI T€OMapKETHHTOBOTO aHAJN3a;

— IIpoBenieHre reOMapKETUHIOBOTO UCCIIEI0BAHNS;

— Hcnone3oBanue reoMapKeTHHIOBON MH(GOPMAIUHN JUTS TIPUHSATHS PEIICHHH;
— IIpuMepsI yCHEnIHbIX ITPOEKTOB B 00J1aCTH T€OMapKETHHTA.

13

OcHoBrbI co3nanus BeO-kaprorpaduu B [UC

PaccmarprBaeMbie BOTIPOCHI:

- [lonsitue BeG-kapTorpaduu, ee 0COOEHHOCTH M BO3MOYKHOCTH.

- Texnonoruu Be6-kapTorpaduu: crangaptel WMS 1 WFS, uX BO3MOXHOCTH B OTpaHUYEHHUSI.

- [IporpammHoOe obecrieuenne it co3aanus u myoaukanuu Beo-kapt (Hanpumep, QGIS, GeoServer).
- Co3ganue u HacTpoiika 6a30BBIX BeO-KapTorpadUIecKuX CepBUCOB ¢ ncmosibzoBanneM WMS n WFS.
- Jlo6aBnenue arpuOyTUBHOM MH(G)OPMAIIUY U CEMAHTHUIECKON pa3MeTKH Ha BEO-KapThI.

- Hcnonp3oBaHue cTuiiel 1 CHMBOJIOB, HACTPOIKA BHEIIIHETO BU/Ia BEO-KapT.

- [TyOnukanus BeO-KapT Ha Pa3IMIHBIX IIATPOPMAX IeONPOCTPAHCTBEHHBIX JaHHBIX.

- NHTerpanus BeO-kapT B BeO-IPUIIOKEHUS, MOOMIILHBIC TIPUIIOKEHUS U APYTHE TUIATPOPMBIL.

- [Ipumeps! yenemHpIX peanu3anuii BeO-KapTorpaguuecKix MPOSKTOB U UX aHAJIH3.

- Bynymiee BeO-kapTorpaduu u epCcrneKTUBBI Pa3BUTHUS JTAHHOTO HATIPABICHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




JlaGopatopHbie pabOThI

HaumenoBanue nabopatopHbIX paboT / KpaTKoe coJiep:KaHue

N3yuenue nntepderica moyip3oBatesis 1 oCHOBHBIX Bo3MoxkHOcTel [ IC-cuctembr QGIS
3HakoMcTBO ¢ nHTepdetricom QGIS, maHensIMU HHCTPYMEHTOB, MEHIO, HACTPOHKOW npoekTa. JlobaBnenue
BCKTOPHBIX U paCTPOBLIX CJ'IOéB, HaBUramusA 1o KapTe, ”BSMCHCHUEC CUMBOJIUKU.

Bekropusie [ UC-nanubie 1 aTpuOyTHBHAS HHOOpMAITUs
PaboTa ¢ BeKTOPHBIME CIIOSMH (TOYKH, JTHHUH, TOJTUTOHKI). 3arpy3Ka aTpHOYTHBHBIX TaOJIHII, BHITIOJTHEHUE
3aIpPOCOB 10 aTpudyTaM, KIacCU(pUKALNs TaHHBIX, CO3IaHUE JICTCH].

Pabora ¢ pactpoBbiMu nanubiMH B QGIS
3arpy3ka pacTpoBBIX H300pakeHHH (cIryTHHKOBBIE cHUMKH, LIMP). Hactpoiika oToOpakeHus pacTpos,
UCIOJIb30BaHUE PACTPOBBIX KAIBKYIATOPOB, aHAIU3 3HAUCHUI SUeeK.

[IpocTpaHncTBEeHHAs MPUBSA3Ka paCTPOB

I'eonpuBsizKa pacTpOBBIX N300pasKeHNUH 10 OMOPHBIM ToukaM (ground control points) ¢ HCIOIB30BaHUEM
MHCTPYMEHTOB reopedepeniupoBanus. CoxpaHeHHe pe3ysIbTaToB B CTaHJAPTHBIX IPOCTPAHCTBEHHBIX
crcTeMax KOOpAHHAT.

Coznlanue MakeToB KapT
KommoHOBKa KapT [UIsl Ie9aTH WIN SKCIOpPTa: J0OaBIEHNUE 3ar0J0BKa, JETeHAbI, MacIITaOHON JTMHEHKH,
CTpEJIKH ceBepa, KOOpAMHATHOM ceTku. HacTpoiika mapameTpoB cTpaHunb! 1 3xcriopt B PDF/PNG.

Co3nmanue Moeieil anann3a JaHHBIX
[MToctpoeHue Mozeneit 00paboTKK MPOCTPAHCTBEHHBIX JAHHBIX C TIOMOIIBIO TPapUIECKOTO MOIeIuIepa
(Processing Modeler). ABromaTtu3aius 1iernouek omnepanuii (0ydepsl, nepexnaccuduranms, HATOKESHHU ).

Wzyuenue nnrepdetica momp3oBaTens 1 OCHOBHBIX Bo3MokHocTel [ IC-cuctemsr SAGA
GIS

3nrakomcTBO ¢ oTKphITOi [ UC SAGA: nHTEepdeiic, OCHOBHBIC MOIYIH, UMIIOPT JaHHBIX, BHIIIOIHCHHE
6a30BBIX omepannii MOpHOMETPUIECKOTO aHAIN3A.

Co3nanue pacTpoBbIx HUPPOBBIX Mojene penabeda (LIMP)
I'eneparust [IMP 13 BEeKTOpHBIX KOHTYPHBIX AaHHBIX WK AaHHBIX LiDAR. MaTepnomsamus metogamu TIN,
CIUTaifHbI, 00paTHOE B3BeleHHoe paccTosaue (IDW). AHanu3 mpou3BOIHBIX apaMeTpoB penbeda.

Mopdomerpuueckuit ananu3 pactposbix LIMP, nepeknaccudukanus pacTpoBbIX CETOK U

oCcTpoeHue npouieit
Pacuér YKJIOHA, SKCTIO3MIUH, KPUBU3HBI IOBEPXHOCTH. HepeKJ’IaCCI/I(bI/IKaL[I/Iﬂ pacTpoB O 3a/laHHBIM
rnoporam. HOCTpOﬁHI/IG BBICOTHBIX l'IpO(I)I/IHCﬁ 110 3a/TaHHBIM JIMHUAM.

10

MoaenvupoBaHHe CETH BOJIOTOKOB C Mcnoyib3oBaHueM [[MP
BrisiBiIeHUE HanpaBiIeHUN CTOKA, pacu€T aKKyMYJILIMY IIOTOKA, ONIPEIEICHUE PYCE BOJOTOKOB U
Bosiopaszenos. IlocTpoeHne ruapoIormueckoi ceTu u 6acceHoB BogocOopa.

11

HOCTpOGHI/Ie KOMITO3HUTHBIX H306pa)KeHPIfI MO0 JAHHBIM JUCTAHIIUOHHOI'O 30HAUPOBAHUSA

3emiun
Pabora ¢ MHOTOKaHAIIEHBIMU CITyTHUKOBBIMU cHUMKamHu (Landsat, Sentinel). Co3maHre KOMIIO3UTHBIX
n3o0pakeHni (true/false color), HacTpolika KaHANIOB, YJIy4IIEHHE BU3YJILHOI'O BOCIIPUSTHSI.

12

Pacuér HopMann30BaHHOTO pa3HOCTHOTO BereranmoHHoro uuaekca (NDVI) mo nanHeiM
Landsat 8

Brruncnenne NDVI 7151 olieHKH COCTOSIHUSL pacTUTENbHOCTH. McTIoIb30BaHe pacTpOBOTO KAJIbKYJIATOPA,
knaccudukanyst 3Hadennii NDVI, narepnperanns pe3ynbTaToB.

13

Pabora ¢ kaprorpadguueckumu cepsrcamu 1 Be6-1'C
Honxmouenne WMS/WMTS-cepsucos (OpenStreetMap, Snnexc.Kapter) 8 QGIS. Co3znanue Bed-kapT ¢
nomornsto mwiardpopm NextGIS, mybnukanus ciioéB B BeO-nHTEpdEiice.

14

[TporpammupoBanue g ['MIC Ha Python (B cpene QGIS)
Hamumcanune CKpHUIITOB JI1 aBTOMATU3alluU 06pa60TKI/I MMPOCTPAHCTBECHHBIX JaHHBIX: YTEHHE/3aINCh
BEKTOPHBIX U PACTPOBBIX (hailyioB, BEIMOJHEHUE IPOCTPAHCTBEHHBIX 3aIIPOCOB, MaKeTHast 00padoTKa.




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

15 |BBenenue B mpocTpaHcTBeHHBIE 06a3b1 naHHBIX (PostGIS)
Co3nanue 6a3bl naHHbIX PostGIS, 3arpyska npocTpaHCTBEHHBIX JIaHHBIX, BbIoHeHHE SQL-3anpocos ¢
reomerpudeckuMu GyHkuusmu (0ydepsl, nepecedeHus, paccTosiHust), noakmodenue k QGIS.

16 |Kommiekcusiii TMC-nipoekT: aHamm3 TeppUTOpUN TS TISJICH IITaHUPOBAHUS

HpI/IMeHeHI/Ie IMOJYUYCHHBIX HABBIKOB IJIA PCIICHUA HpHKJ’Ia[[HOﬁ 3a1a4u (Haan/IMep, OILICHKA MPUroaHoCTH
TEPPUTOPHUH U CTPOUTENBCTBA). BKITtowaeT cOOp MaHHBIX, IPOCTPAHCTBEHHBIN aHAJIN3,
KapTorpaguyecKyro BU3yaan3auio 1 ohopMIIeHHE OTUYETA.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Ne .
Bun camocrositenbHON paboTh
n/m
1 |PaGora c yueOHOI TuTEpaTypoil U HHTEPHET UCTOUHUKAMU
2 | BeimomHeHHE KypCOBOTO MPOEKTA.
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTaLlUH.
4 | IloaroToBka K TEKyLEMY KOHTPOJIIO.

4.4. ITpumepHbIi IEpeUeHb TEM KYPCOBBIX TPOEKTOB
HUcnonws3osanne ' UC mia agannza cOMaIbHO-PKOHOMUYECKUX JTaHHEBIX.

[Tpumenenue ['MIC B 5K0JIOTUM M OXpAHE OKPYKAIOIIEH CPEIbI.
['eomMapKkeTHHT 1 IPOABMKEHHUE TOBAPOB M yCIyT ¢ uenoibzoBanuem [ MC.
Be6-kaprorpadus u coznanue natepakTuBHbIX kKapT B [HC.

Co3nanue TpexMEepHbIX MOJAENEN 31aHUM U COOPYKEHUHN C UCIIOJIB30BAHUEM

I'cC.
WuTerpanusi npoCTpaHCTBEHHBIX U aTpuOyTUBHBIX AaHHBIX B [ C.

[IpocTpancTBeHHbINM aHanu3 u Moaenupoanue B ['NC.

['eoxoaupoBaHe u 00pabOTKa JAHHBIX JUCTAHIIMOHHOTO 30HAUPOBAHUS B
I'cC.

[Ipumenenue I'MC B TOpPOACKOM IUIAHUPOBAHMKM U yIPaBJICHUU
TEPPUTOPUSIMHU.

Coznanve 6a3 NaHHBIX W TeOMH(GOPMAIIMOHHBIX CHUCTEM IS YNPaBICHUS
3eMEeJIbHBIMU PECYPCAMHU.

[Ipumenenne TMC nmiga aHanmms3a W BHU3yaldM3alMU I[POCTPAHCTBEHHBIX
JAHHBIX

["'eonndopmarmonHoe kaprorpadupoBaHue U CO3TaHUE BEO-KapT

Hcnonb3oBaHue ICOKOAUPOBAHUA [OJIs1 MHTCIpallid Pa3JIMYHBIX THIIOB
JaHHBIX

[IpocTpaHCTBEHHBIN aHAIU3 U MOJAeIUpoBaHue ¢ moMoubio ['MC




Be6-kapTorpadus u pazpaboTka HHTEPaKTUBHBIX KapT

PaGota ¢ maHHBIMH JIUCTAHIIMOHHOTO 30HAUPOBAHUS W  CO3/IAHHE
TPEXMEPHBIX MOJeIen
['eomapkerunr u ucnoss3oBanue ['MC nins npoaBUKeHUsS TOBAPOB U YCIYT

Coznanne 6a3 nanubix U ['MC i ynpaBieHus 3eMeIbHBIMU pecypcamMu
WuTterpanus reorpaduyeckux 1 arpuOyTuBHBIX naHHBIX B [ YIC

[Ipumenenne [MUC B ynpaBieHHMH TEPPUTOPUAMH M TOPOJCKOM
IJIAHUPOBAHUM.

5. TlepeueHp wW3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOIb30BaTh IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Ne
y bubnunorpaduyeckoe onucanue Mecrto nocrymna
n/n
1 | Lserkos, B. 5. OcHoBsl reonnpopmatiku / B. 5. JlaHb : 31EKTPOHHO-OMOIMOTEYHAS
IBeTkoB. — 3-€ u3n., crep. — Cankr-IleTepOypr : cucrema. — URL:
Jlanb, 2023. — 188 c. — ISBN 978-5-507-47062-4 | https://e.lanbook.com/book/323108.
— Pexxum moctyna: st aBTopus.
I0JIb30BATEIICH.
2 | Hunuyans, C. Anroputrmer [C / C. Hunuyans ; JlaHB : 2IeKTPOHHO-OHOIHOTEYHAS
nepesoy ¢ anrmiickoro A. A. Ciunkuna. — Mocksa | cucrema. — URL:
: IMK Tlpecc, 2021. — 328 ¢. — ISBN 978-5- https://e.lanbook.com/book/241019.
97060-908-8 — Pexum AOCTyIa: il aBTOPUS3.
IIOJIb30BaTENEN
3 | T'MC-texHONMOTHHM B 3eMJIEyCTPOMCTBE U KAIacTpe : Jlanb : 571€KTPOHHO-OMOIMOTEYHAs
yuebHoe nocobue / A. B. Cumakos, T. B. Cumakosa, | cucrema. — URL:
E. I1. EBrymkosa [u ap.]. — Tromens : TAY https://e.lanbook.com/book/255965.
CeBepHoro 3aypaibs, 2022. — 254 ¢c. — ISBN 978- | — Pexum noctyna: s aBTopis.
5_91409_547_2 MMOJIb30BaTeIIeH.
4 | Komuccapos, A. B. ABTOMaTH3upOBaHHbIE JlaHb : 31€KTPOHHO-OMOIHMOTEYHAs
TEXHOJIOTHuH cOopa 1 00pabOTKH MpocTpaHcTBeHHbIx | cucTema. — URL:
J@HHBIX : yaeOHuK / A. B. Komuccapos. — https://e.lanbook.com/book/157309.
Hosocubupck : CI'YTuT, 2016. — 307 c. — ISBN — PexuM 10CTyna: A1 aBTOPHS.
978-5-87693-988-3 II0JIb30BATEIIEH.

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

1. http://library.miit.ru/ - snekTpoHHO-OMONIMOTEUHass cuctema HaydHo-
TexHu4eckou onbnmmorexku MUNT.

2. http://rzd.ru/ - caiir OAO «PX]I».

3. http://elibrary.ru/ - HayuHO-371€KTpOHHAs OUOIMOTEKA.

4. https://overpass-turbo.eu/ - 3arpy3ka manasix OSM



5. https://docs.qgis.org/3.22/ru/docs/index.html - noxymenTanus QGIS 3.22
6. https://glovis.usgs.gov/ - amepukaHckas reoJiormdeckas ciryx0a (JIocTyI K
OOJIBIIION KOJUICKIIMH JaHHBIX [/[33)

7. IlepedueHb  JHMIIEH3UOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOT0 OOECIeYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJII OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

[Ipu ocymecTBaeHHH 00pa30BaTEIBHON JEATEIBHOCTH HCIONb3YETCs
clIeyIolee MporpaMMHOe 0OecTieueHue:

1. QGIS

2. EasyTrace

3. T'UC Ilanopama

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

JlexuMOHHas ayAUTOPUS, OCHAILLIEHHAs NHTEPAKTUBHON JOCKOU, TPOEKTOPOM
U COOTBETCTBYIOLIUM KOMIIBIOTEPHBIM 000PYI0BaHUEM
KommnerotrepHsIi Kitacce

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

KypcoBoii ipoekT B 9 cemecTpe.
DKk3aMeH B 9 cemecTpe.

10. O1ieHOYHBIE MaTEPUAITBI.

OreHOYHBIE MaTEepUAIbI, TPUMEHSIEMbIE TIPH TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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