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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{enb oCBOEHMSI TUCUUIUIMHBI YTIITyOJIEHHOE N3yYEeHHE Te€OMH(OPMALMOHHBIX
TEXHOJIOTMM, KaK CpeAcTB c0Opa, XpaHEHus, aHaau3a M BHU3yalu3aluu
MPOCTPAHCTBEHHO-BPEMEHHON  MHpOpMAIMK B reorpauueckux  Iesx.
[Tpuobperenue MIPAKTUYECKUX HAaBBIKOB peanuzanuu KOHKPETHBIX
reorpauuecKux 3a1a4 cpeacTBaMu reONH(pOPMALIMOHHBIX TEXHOJIOTUH.

3ajavyaMy JUCLUIUIMHBI SBIISIOTCS:

- 3HAKOMCTBO C IIOHATHEM NPOCTPAHCTBEHHOI'O AHAJIN3A,

- reorH(opMalOHHbIE TEXHOJIOTHH KaK WHCTPYMEHTapui
IIPOCTPAHCTBEHHOI'O aHAJIN3a,

- HU3y4eHUE CTPYKTYpbl, (QYHKIMOHANBHBIX Bo3MoxHOcTel [MC mms
IIPOCTPAHCTBEHHBIX UCCIENOBAHNN;

- 3HAKOMCTBO C HCTOYHUKAaMU [TPOCTPAHCTBEHHON MH(POpPMAIUHN U 00JIaCThIO
UX [IPUMEHEHHS,

- TOJIyY€HUE TMPAKTUYECKUX HABBIKOB MPUMEHEHMsI I'€OMH(OPMalMOHHBIX
TEXHOJIOTUH B pa3IMYHbIX3a1a4ax

2. Ilnanupyemblie pe3ynbTaTbl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUeHHUs 10 AUCHUIUIUHE (MOIYIIIO):

IK-27 - Cnooco0eH BBIIOMHATH TMPOCKTUPOBAHWE CTPOUTENHCTBA,
PEKOHCTPYKIIMU U PEMOHTA KEJIE3HBIX JOPOT B €IMHOM KOOPJAMHATHO-BPEMEHHOM
npoctpancte BKC.

OO0yueHnue 1Mo JuCIUIUTMHE (MOJIYIII0) TPEIoIaraet, 4YTo 1Mo ero pe3yibTaTam
oOyyJarommuiicst Oyier:

3HaTh:

- OCHOBHBI€ MOJIOKEHUSI T€OMH(OPMATUKHU

- 0a30BbIE MIPUHIIUATIBI OpraHu3aluu 5| (YHKITMOHUPOBAHUS
reonH()OPMAIIMOHHBIX CUCTEM;

- MOJICTIH TIPEJICTABIICHHS JaHHBIX B TCOMH(POPMAIMOHHBIX CHCTEMAaX;

- TEXHOJIOTHH BBOJIa/BBIBOJIA JAHHBIX B TCOMH(OPMAIIMOHHBIX CUCTEMAX;

- OCHOBBI TIPOCTPAHCTBEHHOI'O aHajM3a JaHHBIX B T¢OMH(POPMAITMOHHBIX
cucTemMax

Ymers:
- MPOBOJIUTH PA3METKY reorpaduueckoil uHGpopMauu;



- BBIMIOJHATH 3Tambl paboOT MO CO3MaHUI0 MU(PPOBON KapTOrpapuIecKou
OCHOBBHI;

- CO371aBaTh MPOCKTHI B CPEJIe TUTIOBOK T€OMH(POPMAITMOHHON CHCTEMBI

- aHAJIM3UPOBATH MPOCTPAHCTBEHHBIN AaHHbIE B cpeae [ UC

Baagern:
- HaBBIKaMU PabOTHI B CpeJIe TUTIOBOU T€OMH(POPMAITMOHHON CHCTEMBI;
- METOJIaMU Pa3MEeTKH reorpaduueckoit nHHOpMaIiu.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl)) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKamMu W (WiIM)  JIMIAMU,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUHN yICOHBIX 3aHITHI:

KommaecTBo yacoB

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne9

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

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6peM aucCHUIIMHBL (MOAYJs) B (hopMe CamMOCTOSITENFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeJaroru4eckuMu paboTHUKAMU U (MJIH) JIMLAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TPU NPOBEIACHUU
IPOMEKYTOUYHOM aTTectanuu coctapisieT 80 akageMuueckux vaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATBHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHHMH, 00BEM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 0OyJaronuxcs, a Takxke B hopme
KOHTaKTHOM pabOThl O0O0YyYarolUXCsl ¢ MEAarorHuecCKuMu pabOTHUKaMHU U (WIIH)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIS).




4.1. 3a”HATHA TEKIIHOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKaHUE

OCHOBBI pabOTHI ¢ BEKTOPHBIMHU U PACTPOBBIMU JTAHHBIMHU

PaccmarpuBaemblie BOIPOCHI:

- BekTopHBIC HaHHBIC: TIOHATHE, CTPYKTYpa, GopMaThl XpaHEHUs, 0COOCHHOCTH U IPECUMYIIIECTBA
BEKTOPHBIX JaHHBIX B [VIC

- PactpoBsie naHHbBIC: MOHITHE, CTPYKTYPHI, POPMATHI XpaHEHUS U 0COOCHHOCTH PACTPOBBIX AHHBIX, HX
ucnoip3oBanue B ' YC

- 3arpy3ka v UMNopT JaHHBIX B GIS: BO3MOXKHOCTH U 0COOEHHOCTH 3arpy3Kd U UMIIOPTa BEKTOPHBIX U
PaCTPOBBIX AAHHBIX U3 Pa3IMYHBIX UCTOYHUKOB

- OCHOBHEIE OTIepanny ¢ BeKTOpHBIMHU NaHHBIME B ' VIC: co3manue, peqakTupoBaHue, aHaIN3 (HampuMmep,
o0BenmHeHne, pa3aeeHne, 00pe3ka, MPOCTPAHCTBEHHBIN aHAIN3 U T.I1.) U BU3yaIH3alys BEKTOPHEIX CIIOEB
- OCHOBHEIE OTIEpALlUH C PACTPOBBIMHU NaHHEIME B GIS: omepanuu ¢ mAKcensIMu (Hapumep,
KIaccu(uKaIs, TeHepaIn3anns, QUIbTpanus U T. J.), IPOCTPAHCTBEHHEIC OIepann (HaIpuMmep,
OyGepuzaius, oBepieH U T. I.) U BU3yaTH3allus PACTPOBBIX CIOCB

Beenenue B reonndopmanuonnsie cucremsl (I'MC)

PaccmarpuBaeMble BOIPOCHL:

- Onpenenenue reourdopmaruontoii cuctemsl ([IC) u ee OCHOBHBIC KOMIIOHCHTBI
- Hcropus Bo3zHukHOBeHHUA U pa3BuTus [UC

- Kimaccudukanus T'MC o pyHKIHOHANEHOCTH, MacITady u cepe MpUMEHEHUS

Ocuosusie nousitust ' IC: mpocTpancTBEHHBIE O0BEKTHI, aTPHOYTHI, 0236l TaHHBIX,

IIPOCTPAHCTBEHHBIN aHAJIN3

PaccMarpuBaeMble BOIIPOCHL:

- OnpeneneHue U Ki1accu(uKalys IpOCTPaHCTBEHHBIX 00bekToB B ['IC
- ATprOyTHBHBIE IaHHBIE M UX CBSI3b C MPOCTPAHCTBEHHBIMU OO BEKTAMH
- bassl mannbix ['MIC, ux cTpyKTYypa ¥ MPUHIHUIIE pAaOOTHI

- OcHOBBI IpocTpaHcTBeHHOTO aHanm3a B [ IC

- MeTop! ¥ HHCTPYMEHTHI IPOCTPAHCTBEHHOTO aHAIIN3a

TexHomoruu co3ianusi 1 00pabOTKU MPOCTPAHCTBEHHBIX JAHHBIX

PaccmarpuBaeMbie BOIIPOCHL:

— MeToab! ¥ TEXHOJIOTHH cOOpa NPOCTPAHCTBEHHBIX JAHHBIX: TOJICBbIE U3MEPEHUS, TUCTAHIIMOHHOES
30HIUpOBaHKe, olU(pPOBKA KapTOrpadUuecKux MaTepraios H T.1I.

— O6paboTka U NpHUBECHNE IPOCTPAHCTBEHHBIX JAHHBIX K eAHHOMY (hOpMaTy: TeOKOIHPOBaHNE,
BEKTOPH3ALHs, TPAaHCHOPMALHS CHCTEM KOOPAUHAT U TIp.

— XpaHeHue U OpraHu3anys J0CTyIa K IPOCTPAHCTBEHHBIM JAHHBIM: 6a3bl JAHHBIX, [€OIIOPTAJIbI,
o0nadHbIe CePBUCHI U JIP.

— IIpocTpaHCTBEHHBIH aHAN3 JAHHBIX: METO/BI M alTOPUTMBI, OCHOBAaHHbBIC Ha T€OMETPHH, TOIIOJIOTHH,
Teopuu rpadoB u ap.

— Busyanusanus u kapTorpagupoBaHue MPOCTPAHCTBEHHBIX JAHHBIX: BEIOOP MPOCKIHiA, MacTaboB,
CTUIIeH 0TOOpaXeHHUS U TIp.

— MHTerpauus npoCcTpaHCTBEHHBIX JaHHBIX PA3HOTO THIA M MPOUCXOXKACHHUS: TEOKOTUPOBAHHUE,
CBSI3BIBAHME aTpUOYTHBHON HHGOPMALMH C IPOCTPAHCTBEHHBIMU OOBEKTAMH H TIP.

AmnmnapaTHoe u nporpamMmHoe obdecrnieuernne I'MIC

PaccmarpuBaemblie BOIpOCHI:

- AnmapatHoe obecnieuenue ['Vic: TpeboBaHus K KOMIBIOTEPaM U TiepudepuitHbIM yCTpOCTBaM, BEIOOD
ONTHUMAJILHOTO 000PYAOBaHUS [UIsl pa3HbIX 3a/a4

- [Iporpammuoe o6ecneuenne ['MIC: 0630p NOMyNISIpHBIX IPOrpamMMm, UX (yHKIMOHAI, CTOUMOCTh 1
JIOCTYTIHOCTh

- Bei6op n Hactpoiika nporpammuoro obecnedenust [ IC aist pereHust KOHKPETHBIX 33/1a4




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- CoBMECTHMOCTB IIPOTPaMMHOT'0 M allIapaTHOTO oOecneueH s, MpoOJIeMbl U UX peIeHUe
- O6naynsle Texuonoruu u I'MIC: BO3MOXHOCTH, IPEUMYIIIECTBA U OTPaHHYECHUS
- Bezonacuocts nanneix B 'MC: mmppoBanue, 3amura OT BUPYCOB H XaKEPOB

BCKTOpI/I?)aI_[I/IH: METOABI 1 HHCTPYMEHTBIL

PaccmarpuBaeMblie BOpOCHL:

- [lonsiTHe BekTOpH3aLuy, €€ IEH U 330a4UH

- Mertoas!l BeKTOpH3anuy. PaccMoTpeHne pa3mimyHbIX METOJ0B BEKTOPH3ALUH: IOMIKCEIbHAs
BEKTOPU3aIMs, BEKTOPHU3ALHS 10 Ma0I0HaM, BEKTOPH3AIMI HA OCHOBE CEMaHTHYECKHUX MPABUII U APYTHE

- IHCTpyMeHTSHI 115 BeKTOpH3aluy AaHHbIX. O030p U CpaBHUTENIbHAS XapaKTEPUCTHKA HHCTPYMEHTOB IS
BEKTOPU3AIMN PACTPOBBIX H300paKeHUH

- [Iponece BekTopu3zamuu u ero 3tamnsl. IlocnenoBaTeasHOCTh ASHCTBUI IPH BEKTOPU3AIINH H300pakeHuUil,
BKJIFOYasi HOATOTOBKY UCXOHBIX JIAHHBIX, BBIOOP METO/a BEKTOPU3AIMH, CaMy IIPOLEAYPY BEKTOPU3ALMN
Y KOHTPOJIb KayecTBa MOJYYEHHbBIX BEKTOPHBIX JTAaHHBIX

- OcoOEHHOCTH BEKTOPH3ALUH PA3IMYHBIX TUIIOB JaHHBIX. Pa300p 0coOEHHOCTEH BEKTOPU3ALINY PA3HBIX
BUJIOB JIaHHBIX, TAKUX Kak Tonorpaduyeckrue KapThl, KaJlaCTPOBBIE IUIaHbI, CXEMbl HH)KEHEPHBIX ceTel 1
TaK Janee

- [Ipumeps! BekTOpH3aLuy peasIbHBIX NaHHBIX. [IpakTHdeckne mpuMepsl BEKTOPH3ALUH C HCIIOJIb30BaHUEM
Pa3IMYHBIX METOAOB U HHCTPYMEHTOB

- PexoMenannu 1o BIOOpY METO/IOB M HHCTPYMEHTOB BEKTOPH3ALIMH JJIsl PEIICHHUS] KOHKPETHBIX 33124

- OmunOKY ¥ TPyJHOCTH NTPU BEKTOPU3ANNH JaHHBIX, a TAKXKE CIIOCOOBI NX MPEIOTBPAIECHHS M YCTPAHEHUS

HpOCTpaHCTBeHHHﬁ aHalIn3: MCTOAbI U aJITOPUTMBI

PaccMarpuBaeMble BOIIPOCHL:

— BBeneHne B IpOCTPaHCTBEHHBII aHAJIM3, €r0 OCHOBHBIE 3aJIaud U 00JIaCTH NPUMEHEHHSI.

— MeToabl IPOCTPAaHCTBEHHOT O aHANN3a, TAKUE KaK aHAIU3 OJIM30CTH, aHAIIU3 COCEACTBA, aHANIU3
CBSI3HOCTH U JpyTHE.

— ANTOPHUTMBI TPOCTPAHCTBEHHOT'O aHAIN3A: aJITOPUTMBI TOUCKA OJIVMDKANIIINX cOceneH, alrOpUTMBI
TIOCTPOEHHUS OCTOBA U JIPyTHE.

— IIpuMeHeHre TPOCTPAHCTBEHHOTO aHAJN3a B PAa3IMYHBIX 00JIACTAX, TAKUX Kak reorpadus, sxoiorus,
9KOHOMHKA U COIMOJIOTHSI.

— IIpuMepsI UCITIOIR30BaHMS IIPOCTPAHCTBEHHOTO aHAIM3A ISl PEIICHHS Pa3IMIHBIX 33/1a4, TAKUX Kak
IUIAHWPOBAHUE TPAHCIIOPTHOW MH(PPACTPYKTYPBI, aHAIN3 paclpeielieHNs] HACSICHUS U IPYToe.

— IlporpaMMHBIe cpeicTBa I BBITOJHEHHS IPOCTPAHCTBEHHOTO aHAIN3a

FCOKOI[I/IpOBaHI/ICZ METOABI U TCXHOJIOI'NHU

PaccmarpuBaemble BOIPOCHL:

— BBenieHne B re0KOIMpOBaHNE, €T0 Ha3HAUCHHUE U TIPUMEHEHHUE

— OCHOBHBIE NOHATHS ¥ TEPMUHOJIOTHSI T€OKOANPOBAHHMS

— Kitaccuduxaiust MeTo10B T€OKOANPOBAHUS: 110 KOOPAWHATAM, IO aJpecaM, 110 00bEeKTaM 1 APYyTrrue
— TexHONIOTruM TeOKOANPOBAHNS, UCTIONb3YEMbIE B PA3IMYHBIX IPOTPAMMHBIX MPOIYKTaxX

— ANTOPHUTMBI TEOKOJUPOBAHUS M UX peali3alysl Ha MIPaKTHKE

— Oco6eHHOCTH TeOKOANPOBAHUS [T PA3IMYHBIX TUIIOB JAHHBIX (TOTOrpaduyecKne KapThl, CITyTHUKOBBIC
CHHUMKH U JIp.)

— Omubxu 1 poOIIeMBI TEOKOIUPOBAHNS, & TAK)KE METOABI UX YCTPaHEHUS

— O030p CYIIECTBYIOINX TEOKOIUPYIONIUX CEPBUCOB U MPOTPAMM

— Ilpumeps penieHns 3a1a4 TeOKOANPOBAHUS B PA3INYHBIX cepax AesITeTbHOCTH

— IlepcneKTUBEI pa3BUTHA T€OKOIUPOBAHMUS U €ro poiib B coBpeMeHHbIX [ UC-cuctemax

WHTerpanus pa3nuuHbIX THNOB JaHHBIX B [TIC

PaccmarpuBaeMblie BOpOCHL:

- BBenenue B unrerpanuto ganusix B ['MC, nenu u 3agauum npouecca.

- Pa3nudHbIe THITBI JTAaHHBIX, KOTOPBIE MOTYT OBITH HHTETpHpoBaHsl B ' MIC (reorpadudeckue,
aTpuOyTHBHBIEC, BPEMEHHBIC U T.1I.).

- Metoms! u mogxoas! kK nHTEerpanun JaHHbIX B [ UC (koHBepTanms ¢popmMaToB, Mpeodpa3oBaHNe CUCTEM




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

KOOPJWMHAT, HHTETPays aTpUOYTHBHBIX JaHHBIX H T.1.).

- HCcTpyMeHTHI n mporpaMmHoe obectieueHue Juist HHTerpanun naHasix B [UC.

- [Ipumeps! HHTErpauyy pa3IMuHBIX THIIOB IAHHBIX B PEabHBIX POEKTAaX.

- [IpoGnemb! 1 OMIMOKH, BOZHUKAIOLIHE TIPH HHTETPALIMH JAHHBIX, U CIIOCOOBI X MPEOJI0NICHHS.
- [IepcriekTuBBI pa3BUTUS HHTErPAllMU JaHHBIX B KOHTEKCTe coBpeMeHHbIX I MIC-TexHomoruii.

10

PaboTa ¢ maHHBIMU AMCTaHIITMOHHOTO 30HAUpoBaHus B ['IC

PaccmarpuBaeMbie BOTIPOCHL:

— BBezneHue B qUCTaHIIMOHHOE 30HAMPOBaHNe U ero MecTo B I MC-TexHOIOTHAX.

— Tuner JAHHBIX TUCTAHIIUOHHOT O SOHHHpOBaHI/IH " ux XapaKTepI/ICTI/IKI/I.

— Ilpomecc 06pabOTKH JaHHBIX TUCTAHIIMOHHOTO 30HANPOBAHHS.

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

— I/IHTCFpaHI/ISI JAaHHBIX TUCTAaHIHUOHHOTO 30HANPOBAHUA C APYTUMHU TUIIAMU JaHHBIX B FI/IC

— HpI/IMeHeHI/IH JaHHBIX TUCTAHITUOHHOT'O 30HAMPOBAHUA B PA3JIMYHBIX 06nacmx (CCJ'II:CKOC XO3£[I>1CTBO,
JKOJIOTHS, TOPOJICKOE TUIAHUPOBAHUE U JIP.).

— Hpo6neM1>1 nu HepCHeKTI/IBbI pa3BI/ITI/IH TeXHOHOFI/Iﬁ JUCTAHIITUOHHOI'O SOH[[I/IPOBaHI/IH.
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Coznmanne TpexmepHbix Mojeneit mectHoct B [T YIC

PaccmaTpuBaeMblie BOpOCHI:

- BBeneHne B TpexMepHbIE MOJIENIN MECTHOCTH U uX npumeHenue B ['MC.

- OCHOBHBIE NOHATHUS U TEPMHUHBI TPEXMEPHOTO MOJETUPOBAHHUS.

- Texnonmoruu TpexmepHoro mozenuposanus B ['1C.

- [IporpamMmHbIe IPOAYKTHI AJIS CO3JAHUS TPEXMEPHBIX MOEIICH.

- OTaIsl CO31aHMs TPEXMEPHON MOAETH MECTHOCTH.

- OcOOEHHOCTH MOJISTUPOBAHKS PAa3IMYHBIX TUIIOB 00BEKTOB (TOmorpadus, 34aHus, COOPYKEHHS U T.JI.).
- IHCTpyMeHTHI A7 BU3yanHu3alliy U aHaliu3a TpexMepHbIx Moaenel B ITUC.

- [Ipumeps! HCTIONB30BaHUS TPEXMEPHBIX MOJIENEH B Pa3IHMYHbIX 00IaCTsIX.

- [IpoGemb! 1 OrpaHNYEHHS TPEXMEPHOTO MOJEIUPOBAHMUS, ITyTH UX IPEOTOJICHHUS.

- [lepcriektuBs! pa3BuTHs TpexMepHoro Moxenuposanus B 'IC n cMexXHBIX 00acTsX.
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I'eomapkerunr u I'NC

PaccmarpuBaemble BOIPOCHL:

— OmpezeneHye reOMapKeTHHTa U €T0 331a4H;

— Pounb reonndopmanmonnsix cucrem (I'MC) B reomapkeTuHre;

— VcTOUHUKY TaHHBIX AJIS TEOMapKETHHTa;

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

— IIpoBenieHre reOMapKETUHIOBOTO UCCIIEI0BAHNS;

— Hcnone3oBanne reoMapKeTHHIOBOH MH(GOPMAIMHN JUTS TPUHSATHS PEICHHH;
— IIpuMepsI yCIENIHBIX MPOEKTOB B 00JIaCTH T€OMapKETHHTA.

13

OcHoBbl co3anus BeO-kaptorpaduu B ['MIC

PaccmarpuBaeMbie BOTIPOCHI:

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

- Texnonoruu Be6-kapTorpaduu: crangaptel WMS 11 WFS, uX BO3MOXHOCTH B OTpaHUYEHUSI.

- [IporpammHOe obecrnieuenne 1Jist co3aanus u myoaukanun Beo-kapt (Hanpumep, QGIS, GeoServer).
- Co3manue u HacTpoiika 6a30BbIX BeO-KapTorpadUIecKux cepBUCOB ¢ ncnosibzoBanneM WMS n WFS.
- Jlo6aBnenue arpuOyTHBHOM MH(MDOPMAIINY U CEMAHTUIECKON pa3MeTKH Ha BEO-KapThI.

- Ucnonp3oBaHue cTUICH 1 CHMBOJIOB, HACTPOIKA BHEIIIHETO BUIa BEO-KapT.

- [lyOnukanus BeO-KapT Ha Pa3IMIHBIX IUIATPOPMAX FEOMPOCTPAHCTBEHHBIX JAHHBIX.

- MaTerpanus BeO-kapT B BeO-TIPUIIOKEHUS, MOOMIIbHBIC TIPHIIOKEHUS U APYTHE TUIATHOPMBIL.

- [IprMeps! ycHenHbIX peaan3anuii BeO-kapTorpaguuecKix MPOSKTOB U UX aHAaJIH3.

- Bynymiee BeO-kaprorpaduu 1 MepCrneKTUBBI Pa3BUTHUS TAHHOTO HAIIPABIICHHUS.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.




JlabopaTopHbie pabOThI

HaumenoBanue nabopatopHbIX paboT / KpaTKoe cCoJiep:KaHue

N3yuenune untepdeiica moyib3oBaTens 1 OCHOBHBIX Bo3MoxkHOocTel [ IC-cuctemsr QGIS
3HakoMcTBO ¢ nHTepdeiricom QGIS, maHensIMU HHCTPYMEHTOB, MEHIO, HACTPOWKOW poekTa. JlobaBnenue
BCKTOPHBIX U paCTPOBLIX CJ'IOéB, HaBUramusA 1o KapTe, ”BSMCHCHUEC CUMBOJIUKU.

Bekropubie  IC-nganHbie u aTpuOyTHBHAS HHGOpMAITUS
PaboTa ¢ BEeKTOPHBIMU CIIOSMH (TOUYKH, THHUH, TOJIUTOHKI). 3arpy3Ka aTpHOyTUBHBIX TAOIUII, BEIIIOIHECHHE
3aIpPOCOB 10 aTpudyTaM, KIacCU(pUKALNS TaHHBIX, CO3IaHUE JICTCH].

Pabora ¢ pactpoBbiMu nanHbiMH B QGIS
3arpyska pacTpoBBIX H300pakeHnH (crryTHHKOBBIE cHUMKH, LIMP). Hactpoiika oToOpakeHUs pacTpos,
HCIIOJIb30BaHNE PACTPOBLIX KaJIbKYIATOPOB, AHAIU3 3HAUCHUH sYCCK.

[IpocTpaHncTBEHHAs MPUBSA3Ka PACTPOB

I'eonpuBsizka pacTpoOBBIX U300pakeHUH 10 ONMOPHBIM ToukaM (ground control points) ¢ Mcoap30BaHNEM
MHCTPYMEHTOB reopedepeniupoBanusi. CoxpaHeHUE Pe3yJIbTaTOB B CTAaHIAPTHBIX IPOCTPAHCTBEHHBIX
crcTeMax KOOpIHHAT.

Coznlanue MakeToB KapT
KommoHoBKa KapT JUIsl Ie9aTH WIN SKCIOpPTa: J0OaBIEHNUE 3ar0J0BKa, JETeHAbI, MacIITaOHON JTMHEHKH,
CTpEJIKH CceBepa, KOOpAMHATHOM ceTku. HacTpoiika mapameTpoB cTpaHunb! u 3kcriopt B PDF/PNG.

Co3nmanue Mojeieil anann3a JaHHBIX
[ToctpoeHue Mozeneit 00paboTKK MPOCTPAHCTBEHHBIX TAHHBIX C TIOMOIIBIO rPpaduuecKoro Mo aesuiepa
(Processing Modeler). ABromartu3aius 1ienouek omneparuii (0ydepsl, mepeknaccudukarus, HaATOKEHUS ).

N3yuenue nntepdeiica nmosnp3oparesns 1 ocCHOBHbIX Bo3MoxHocTel I MC-cucrempl SAGA
GIS

3nrakomcTBO ¢ oTKpBITOi [ UC SAGA: nHTEepdeiic, 0OCHOBHBIC MOIYJIH, UMIIOPT JaHHBIX, BHIITOIHCHHE
6a30BBIX onepannii MOpHOMETPUIECKOTO aHAIN3A.

Co3nanue pacTpoBbIX HUPPOBBIX Mojenel penabeda (LIMP)
I'enepauust LIMP u3 BEKTOPHBIX KOHTYPHBIX JaHHBIX nin faHHbIX LIDAR. MuTepnonsuns merogamu TIN,
CIUTaifHbI, 00paTHOE B3BeleHHoe paccTossare (IDW). AHanu3 mpou3BOJIHBIX TapaMeTpoB penbeda.

Mopdomerpuueckuit ananu3 pactposbix LIMP, nepeknaccudukanus pacTpoBbIX CETOK U

nocTpoeHue npodumneit
Pacuér YKJIOHA, SKCTIO3MIUH, KPUBU3HBI IOBEPXHOCTH. Hepexnaccmbnxaunﬂ pacTpoB IO 3alaHHBIM
rnoporam. HOCTpOﬁHI/IG BBICOTHBIX l'IpO(I)I/IJ'IeI\/'I 110 3a/JTaHHBIM JIMHUSAM.

10

MoaenupoBaHHe CETH BOJIOTOKOB C Mcnoyb3oBaHueM [IMP
BrisiBnenue HampaBiaeHU CTOKa, pacu€T aKKyMYJISIIUU NTOTOKA, ONPEJEIEHHE pyCcel BOJIOTOKOB U
Boziopaszenos. IlocTpoeHne ruapogorudeckoit cetu u 6acceitHOB BojiocOopa.

11

HOCTpOGHI/Ie KOMITO3HUTHBIX H306pa)KeHPIfI 0 JAaHHBIM JUCTAHIIUOHHOI'O 30HAUPOBAHUSA

3emiun
Pabora ¢ MHOTOKaHAIILHBIMHU CITYTHUKOBBIMU cHUMKamu (Landsat, Sentinel). Co3ganue KOMIO3UTHBIX
n3o0pakeHni (true/false color), HacTpolika KaHaNOB, YIIy4YIlIEHHE BU3YaJIbHOTO BOCIPHUSTHSI.

12

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

Beruncnenne NDVI 117151 olieHKH COCTOSIHUSL paCTUTENbHOCTH. VICONIb30BaHUE pACTPOBOTO KAJIBKYJISATOPA,
kiaccudukanyst 3HadeHnit NDVI, narepnperanus pe3ynsTaTos.

13

Pabora ¢ kaprorpadguueckumu cepsrcamu 1 Be6-1'C
Honxmouenne WMS/WMTS-cepsucos (OpenStreetMap, Snnexc.Kaptor) 8 QGIS. Co3znanue Bed-kapT ¢
nomorsto mwiarpopm NextGIS, mybnukanus cioés B Be6-nHTEpdEiice.

14

[Tporpammuposanue s ['YIC Ha Python (B cpene QGIS)
Hamumcanune CKpHUIITOB JI1 aBTOMATU3alluU 06pa60TKI/I MMPOCTPAHCTBECHHBIX JAHHBIX: YTEHHE/3aINChH
BEKTOPHBIX U PACTPOBBIX (hailyioB, BEITOTHEHHE IPOCTPAHCTBEHHBIX 3aIIPOCOB, ITaKeTHas 00padoTKa.




/ HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne
n/m

15 |BBenenue B mpoctpancTBeHHBIE 06a3b1 naHHBIX (PostGIS)

Co3nanue 6a3bl naHHbIX PostGIS, 3arpy3ka npocTpaHCTBEHHBIX JIaHHBIX, BbIoIHEeHHE SQL-3amnpocos ¢
reomerpudeckuMu GpyHkumsmu (0ydepsl, nepecedeHus, paccTosiHust), noakmodenue k QGIS.

16 |KommiekcHsbiii ' MC-nipoekT: aHamu3 TeppUTOPUH IS [IeJIeH TIJIaHUPOBAHUS

HpI/IMeHeHI/Ie IMOJYYCHHBIX HABBIKOB IS PCIICHUA HpHKHa[{HOﬁ 3aJa4yu (Haan/IMep, OILICHKA MPUroaHOCTH
TEPPUTOPHUH U CTPOUTENBCTBA). BKiTtowaeT cOOp MaHHBIX, MPOCTPAHCTBEHHBIN aHATIH3,
KapTorpaguyecKyro BU3yalu3auo 1 ohopMiIeHHE OTUYETA.

4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.

Ne .
Bun camocrositenbHOl paboTh
n/m
1 |PaGora c yueOHOI muTEepaTypoil U HUHTEPHET UCTOUHUKAMHU
2 | BoimomHeHHE KypCOBOTO MPOEKTA.
3 | IloaroroBka K MpOMEXYTOYHOMN aTTeCTaLUH.
4 | IloaroToBka K TEKyLeMy KOHTPOJIIO.

4.4. IlpumepHbIi IEpEYEHb TEM KYPCOBBIX IPOEKTOB
Hcnons3oBanue ['MC niig anann3a conuagbHO-7)KOHOMUYECKUX TAHHBIX.

[Tpumenenune ['MIC B 3K0I0THM ¥ OXpAHE OKPYKAOUIEH CPEIBI.
['eomMapKeTHHT U MIPOJABUKEHUE TOBAPOB U YCIYT ¢ ucnoiab3oBanuem ['NC.
Be6-kapTorpadus u coznanue nuatepaktuBHbixX kapt B ' C.

Co3pnanue TpexMepHbIX MOJAENEN 31aHUIl U COOPYKEHUH C UCIIOJIb30BAHUEM
I'cC.

WuTerpaiust mpoCTpaHCTBEHHBIX U aTpuOyTHBHBIX AaHHBIX B [TMC.
[IpocTpancTBeHHbIN aHanu3 u Mogenuposanue B ['NC.

['cokonupoBaHe u 00pabOTKa MAHHBIX JUCTAHIIMOHHOTO 30HJAUPOBAHUS B
I'nc.

[Ipumenenne IMC B TOPOACKOM IUIAHUPOBAaHWKM U YIPABJICHUHU
TEPPUTOPUSIMHU.

Coznanue 0a3 MaHHBIX U T€OMH(POPMAIIMOHHBIX CUCTEM JUISl YIIPABIICHUS
3eMEJIbHBIMU PECYPCAMU.

[Ipumenenue TMC npnga aHanm3a W BHU3yalM3allMd  MMPOCTPAHCTBEHHBIX
JAHHBIX

['eonndopmarmonHoe kaprorpadupoBaHue U co3aHuE BEO-KapT

Hcnonb30oBaHWE TE€OKOIMPOBAHUS [JII HWHTETPALMU PA3JIUYHBIX THUIIOB
JTAaHHBIX

[IpocTpaHCTBEHHBIN aHAIN3 U MOAEIpoBaHue ¢ momolbio ['NC




Be6-kapTorpadus u pa3paboTka HHTEPAKTUBHBIX KapT

PaGota ¢ [AaHHBIMH JUCTAHIMOHHOTO 30HAMPOBAHUS M  CO3/AHHE
TPEXMEPHBIX MOJIEIIEN
['eomapkerunr u ucnonas3oBanue ['MC nis npoABUKEHUS] TOBAPOB U YCIYT

Co3znanue 6a3 ganubix ¥ ['YIC nns ynpaBieHHs 3eMeNbHBIMU pECypcamMu
WuTerpanms reorpapuueckux u aTpuOyTuBHbIX AaHHbIX B [IC

[Ipumenenne ['MMC B ynOpaBieHHH TEPPUTOPUSAMH UM TOPOJCKOM
TUTAHUPOBAHUHU.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

Ne
i bubnuorpapuyeckoe onrcanue Mecro nocryna
1 | Lserkos, B. fI. OcnoBsl reonndopmatiku / B. 5. JlaHb : 31eKTPOHHO-OMOIMOTEUHAS
[{BeTkOB. — 3-€ u3., crep. — Cankr-IleTepOypr : cucrema. — URL:
Jlaus, 2023. — 188 ¢. — ISBN 978-5-507-47062-4 https://e.lanbook.com/book/323108.
— Pexum nocrtyna: [uist aBTopus.
T0JIB30BaTEINEH.
2 Hunuyans, C. Anroputmsl [MIC / C. Huauyans ; JlaHb : 3EKTPOHHO-ONOIHOTEUHAS
nepeBoy ¢ aurmiickoro A. A. Ciunkuna. — Mocksa | cuctema. — URL:
- JIMK IIpecc, 2021. — 328 ¢c. — ISBN 978-5- https://e.lanbook.com/book/241019.
97060-908-8. — Pexum nocrtyna: [uist aBTopus.
I0JIb30BaTENEH
3 ['MC-texHOMOTNYU B 3eMJIEYCTPONCTBE U KaJacTpe : JIaHb : 3IIEKTPOHHO-ONOIMOTEUHAS
yuebHoe nocobue / A. B. Cumakos, T. B. Cumakosa, | cucrema. — URL:
E. I1. EBrymikosa [u xp.]. — Tromens : TAY https://e.lanbook.com/book/255965.
CeBepHoro 3aypaibs, 2022. — 254 ¢c. — ISBN 978- | — Pexum nocTyna: i aBTophs.
5-91409-547-2 IIOJIb30BATENEH.
4 | Komuccapos, A. B. ABTOMaTU3upOBaHHbIE JlaHb : 3MeKTPOHHO-OMOINOTEUHAS
TEXHOJIOTHH cOopa 1 06paboTKM MpocTpaHCcTBeHHbIx | cuctema. — URL:
J@HHBIX : yuebHuK / A. B. Komuccapos. — https://e.lanbook.com/book/157309.
Hosocu6upek : CT'YTHT, 2016, — 307 ¢. — ISBN | — PeKnM 1oCTyna: Ans aBTopHs.
978-5-87693-988-3 IIOJIb30BATENEH.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIb30BAThCS TPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

1. http://library.miit.ru/ - snekTpoHHO-OMOIMOTEUHass cucTemMa HaydHo-
TexHuueckou oudmmorexku MUNT.

2. http://rzd.ru/ - caiir OAO «PX]I».

3. http://elibrary.ru/ - Hay4uHO-371€KTpOHHAS OUOIMOTEKA.

4. https://overpass-turbo.eu/ - 3arpyska nanasix OSM



5. https://docs.qgis.org/3.22/ru/docs/index.html - noxymentamus QGIS 3.22
6. https://glovis.usgs.gov/ - amepukaHcKas reoJiornueckas ciryx0a (JIoCTyI K
00JBIION KOJUIEKIMU JaHHBIX [133)

7. llepedyeHb  JNHWIICH3UOHHOTO H  CBOOOJHO  PaCIpOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOYJIs).

[Ipu ocymiecTBIeHHH 00pa30BaTEIbHONW JCATEILHOCTH HCIOJIB3YETCS
cieayroIee mporpaMMHOE 00eCIIeUeHHE:

1. QGIS

2. EasyTrace

3. I'NC Ilanopama

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYIIIO).

JlekimmoHHas ayaAuTOpHsl, OCHAILICHHAS MHTEPAKTUBHON JOCKOM, TPOEKTOPOM
Y COOTBETCTBYIOIIMM KOMIIBIOTEPHBIM 000pYA0BaHUEM
KoMImbroTepHbIi Ki1acc

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

KypcoBoii mpoekT B 9 cemecTtpe.
DKk3aMeH B 9 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHOYHbIE MAaTEpUAIIBI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

CTapIIHii pernoaaBaTeb kKadeapsl
«I"eonesus, reonHpopmaTrka u
HaBHTAITHSD)

CoryiacoBaHo:

A.A. basuaypoBa



