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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Llens ocBOCHMS AUCHMIUIUHBI YTIyOIEHHOE U3yUYeHUE TeOMH(POPMAIIMOHHBIX
TEXHOJIOTHUM, KaK CpelICcTB cOopa, XpaHEHHUs, aHajiu3a W BU3YAJIU3AlHUH
MPOCTPAHCTBEHHO-BPEMEHHOW  WHGOpPMAIMM B TeorpapuYecKux  IemsX.
[Ipuobperenue MPAKTUYECKUX HAaBBIKOB peanuzanuu KOHKPETHBIX
reorpauuecKux 3a/1au CpeCTBAMHU T€OUH(POPMAIIMOHHBIX TEXHOJIOTHUM.

3agayaMy TUCUUTUIMHBI SBIISIFOTCS:

- 3HAKOMCTBO C ITOHATUEM MPOCTPAHCTBEHHOI'O aHAJIN3a,

- reouH(popMalOHHbIE TE€XHOJIOTUU KaK UHCTPYMEHTapUi
IIPOCTPAHCTBEHHOT'O aHAIN3a,

- U3y4YCHHE CTPYKTYphl, (YHKIHMOHAIBHBIX Bo3MokHOcTe [UMC mus
MIPOCTPAHCTBEHHBIX UCCIENOBAHUM;

- 3HaKOMCTBO ¢ UICTOUYHUKAMU MPOCTPAHCTBEHHOM UH(POpMAIUU U 00JIaCThIO
UX MIPUMEHEHHS,

- MOJyYCHHE MPAKTUYECKUX HABBIKOB MPUMEHEHUS T'e€OMH(GOPMAIMOHHBIX
TEXHOJIOTUI B pa3IMYHbIX3a/1a49ax

2. [Inanupyembie pe3ybTaThl 00y4eHUs 110 AUCITUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B PE3yIbTaTe 00yUYEHUs MO0 TUCHMIUIMHE (MOIYIIO):

IIK-27 - CnocobeH BBHIMONHATH MPOEKTUPOBAHWUE CTPOHTEIHCTBA,
PEKOHCTPYKIIMU U PEMOHTA KEJIE3HBIX JOPOT B €IMHOM KOOPJAUHATHO-BPEMEHHOM
npoctpancTee BKC.

OOy4eHue 1o JUCIUTUTHHE (MOAYIIIO) MPEAIOJIAraeT, YTo IO €ro pe3yJibTaTaM
oOyyaroruiicst Oyer:

3HaTh:

- OCHOBHBIC ITOJI0KCHUS TCOMH(OPMATUKH

- 0a30BbIE TIPUHITUTIBI OpraHU3aIHNH 51 (GyHKIIMOHUPOBAHUS
reonH(POPMAITMOHHBIX CUCTEM;

- MOJICJIH TIPECTABICHUS JaHHBIX B TCOMH(DOPMAIMOHHBIX CUCTEMAX;

- TEXHOJIOTMH BBOJIa/BBIBOJIA JAHHBIX B TCOMH(POPMAIIMOHHBIX CUCTEMAX;

- OCHOBBI IIPOCTPAHCTBEHHOI'O0 aHaJIW3a JAaHHBIX B TeOMH(OPMAIIMOHHBIX
CHCTEMAX

YMmern:
- IPOBOANTH pa3MeTKy reorpaduieckoid nHGOpMaIuy;



- BBIMOJHATH ATambl paboOT MO co3gaHui0 MU(PPOBON KapTorpaduaeckoit
OCHOBBI;

- CO3/1aBaTh MPOEKTHI B CPeJI€ TUIIOBOM reOMH(POPMALIMIOHHON CUCTEMBI

- aHAJIM3UPOBATh IPOCTPAHCTBEHHBIN naHHbIe B cpene [TMIC

Baanern:
- HaBBIKaMU pabOTHI B Cpejie TUTIOBON T€OMH(POPMAITMOHHON CHCTEMBI;
- METOZaMU pa3MEeTKH reorpaduueckoi nHHopMaIuu.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6masi TPyHOEMKOCTh AUCHUIUIMHBI (MOayJisi) coctaBiser 4 3.e. (144
aKaJieMUYecKux yaca(oB).

3.2. OObeMm pguctUIUIMHBI (MOayns) B ¢GopMe KOHTAaKTHOM pabOThI
oOyvarmuxcst C  IeJarormueckuMu  paboTHUKaMu ®W  (WIM)  JIUIIAMH,
MPUBJICKAEMBIMU K peaTn3aluy 00pa30BaTeIbHON MTPOTrpaMMBbl Ha HHBIX YCIIOBUSX,
IPY POBEJICHUY yUEeOHBIX 3aHITHIA:

KonmgectBo yacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBe/ieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uucne:

3aHATUA JIEKLIMOHHOTO TUIIA 32 32
3aHsATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6bpemM mucruIUIMHBL (MOAYJsA) B (hOpME CaMOCTOSITENIBHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
NearornaeckKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiu
oOpa3oBaTeapbHON TpPOrpaMMbl HA HWHBIX YCIOBHUSAX, TIPU TPOBEICHHUH
IPOMEKYTOYHOM aTrTecTanuu cocTaBiseT 80 akageMHUIecKux Jaca (oB).

3.4. Ilpu oOy4eHnu o MHAUBUAYAILHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O00y4Y€HHUH, O0BEM JUCHUIUIMHBI (MOJIYJIs1) MOXKET ObITh peaan3oBaH
MOJTHOCTBHIO B (hOpPME CaMOCTOATEIBHON pabOThl 00yUaIONINXCs, a TaKKe B popme
KOHTAKTHOM paboThl 00YyUYarOIIMXCS C MEJarornyecKuMu pabOTHUKaMU U (UJIN)
JULAMU, NPUBJIEKAEMBbIMH K peasiu3aliii 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).




4.1. 3a"HaTHS TEKIIMOHHOTO THUIIA.

rjl\ign TemaTrKa JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE

1 |OcHOBBI pabOTHI C BEKTOPHBIMU U PACTPOBBIMHU JaHHBIMHU
PaccmatprBaeMble BOIIPOCHL:
- BekTopHBIe JaHHbIE: TOHATHE, CTPYKTYpa, (HOpPMaThl XpaHEHHs, 0COOCHHOCTH M IPEHMYILECTBA
BEKTOpHBIX naHHbIX B [YC
- PacTpoBble JaHHBIE: TIOHSATHE, CTPYKTYPHI, (hOPMATHI XpaHEHUSI 1 OCOOEHHOCTH PacTPOBBIX JAaHHBIX, UX
ucnons3oBanue B ['MIC
- 3arpy3ka u uMInopT JaHHbIX B GIS: BO3MOXXKHOCTH U 0COOEHHOCTH 3arpy3KH M UMIIOPTa BEKTOPHBIX U
PaCTPOBLIX JAHHBIX U3 pa3IMYHbIX UCTOYHUKOB
- OCHOBHEIE OIIepalMy ¢ BEKTOpHBIMU naHHbIMU B ['MIC: co3nanue, penakTHpoBaHue, aHAIN3 (HallpuMep,
o0beIMHEHNE, pa3/ieNieHne, 00pe3Ka, IPOCTPAHCTBEHHBIN aHAIN3 | T.I1.) U BU3yaJIN3alis BEKTOPHBIX CJIOEB
- OCHOBHBIE OTIEpalluy ¢ PacTPOBBIMHU NaHHBIME B GIS: onepanmu ¢ nukcensimMu (Haripumep,
KJIacCU(HKaIMs, TeHepann3anus, GUIbTpanus U T. J.), IPOCTPAHCTBEHHBIE ONlepalliy (Harpumep,
Oydepu3zanus, oBepIie 1 T. I.) U BU3yATH3aIHs PACTPOBBIX CJIOCB

2 |BBezaenue B reounpopmanuontsie cuctemsl (I'C)
PaccmatpuBaemble BOIIPOCH:
- Onpenenenre reornHdopmaronHoii cuctembl (IIC) 1 ee OCHOBHBIC KOMITOHCHTHI
- UcTtopus Bo3HuKHOBeHUs U pazsutus [ IC
- Knmaccudukarnus TUC no GpyHKIIMOHANEHOCTH, MaciTady u cepe MpUMEHEHHUS

3 |OcHoBubie moHATHS ['IC: TpOCTpaHCTBEHHBIC 0OBEKTHI, aTPUOYTHI, 0a3bI JTaHHBIX,
HpOCTpaHCTBeHHHﬁ aHaJInu3
PaccmaTpuBaemble BOIIPOCHI:
- Onpenenenne U Kaccu(uKanys MpocTpaHCTBEHHBIX 00bekToB B [ IC
- ATprOyTHBHBIE IaHHBIE U UX CBSI3b C IPOCTPAHCTBEHHBIMU 00 BEKTAMHU
- bazpr gannpix ['YC, ux cTpyKTypa ¥ IPUHLUIIEL Pa0OTHI
- OcHOBBI NTpocTpaHcTBeHHOTO ananmu3a B [ IC
- MCTOJIBI U UHCTPYMEHTBI ITPOCTPAHCTBCHHOI'O aHAJIU3a

4 |Texnonmoruu co3nanus U 00pabOTKU MPOCTPAHCTBEHHBIX JTAHHBIX
PaccmatpuBaeMbIe BOITPOCHL:
— Metoib! ¥ TEXHOJIOTHH cOOpa NPOCTPaHCTBEHHBIX JAHHBIX: MTOJICBBIE N3MEPEHNS, AUCTAHIIMOHHOE
30HIMPOBaHKE, OIM(POBKa KapTorpadHIecKnX MaTepruaioB  T.JI.
— O06paboTKa 1 MpUBEIeHHE MPOCTPAHCTBEHHBIX JTAHHBIX K €IMHOMY (OopMary: reOKOAMPOBaHHE,
BEKTOpH3alHs, TPaHCPOPMAIMsl CUCTEM KOOPJIUHAT U TIp.
— XpaHeHHe ¥ OpraHu3alys J0CTyIa K MPOCTPaHCTBEHHBIM JIAHHBIM: 0a3bl IaHHBIX, T€0NOPTAIbI,
00JI1aYHBIC CEPBHUCHI U JP.
- HpOCTpaHCTBeHHblﬁ AHAJIU3 JaHHBIX: METO/bI U aJITOPUTMbI, OCHOBAHHBIC HA T'€COMETPUH, TOIIOJIOTUH,
Teopun rpad)oB U Jp.
— Busyanu3zanus 1 kaprorpadupoBaHue NPOCTPAHCTBEHHBIX JaHHBIX: BHIOOP MPOESKUMiA, MacTaboB,
cTHIIeH 0TOOpasKeHUS U TIp.
— MHTerpanus npocTpaHCTBEHHBIX JaHHBIX Pa3HOTO THIIA U IIPOUCXOXKICHUS: T€OKOJUPOBAHHE,
CBSI3bIBaHME aTpUOYTHBHON MH(MOPMAIMY C IPOCTPAHCTBEHHBIMU 00BEKTAaMH H TIP.

5 |Anmaparaoe u nporpammuoe odecnieuenue ['MC

PaccmatprBaemble BOIIPOCHI:

- AnmapatHoe obecrnieuenue ['Mc: TpeboBaHMs K KOMIIbIOTEpaM U MepUpepHiHbIM yCTPOHCTBaM, BEIOOD
OIITHMAaJIBHOTO 000PYIOBaHUA U Pa3HbIX 337124

- [Iporpammuoe obecnieuerne ['MIC: 0030p NOMYISAPHBIX IPOTpaMM, WX (HYHKIIMOHAJ, CTOUMOCTH H
JOCTYITHOCTh

- Beibop u HacTpoiika mporpammuoro obecnieuerns [ IC 1iist perneHnst KOHKPETHBIX 3a/1a9




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue
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- COBMECTHMOCTh MPOrPAMMHOIO H alapaTHOr0 00ECHeYCHUs], TPOOJIEMbI U X PELICHUE
- O6naunbie TexHonoruu ¥ [ YIC: BO3MOXKHOCTH, IPEUMYIIECTBA U OTPAaHUICHUS
- besonacuocts manueix B [UC: mmmdpoBanue, 3aIiuTa OT BUPYCOB U XaKEPOB

6 BCKTOpI/IL’-aHI/IHI MCTOABI U UTHCTPYMCHTEL
PaccmaTprBaemble BOIIPOCHI:
- [lonsiTve BeKTOpHU3aLUH, €€ LIeU 1 3a1a49H
- MeTO}II)I BEKTOpU3alluu. PaCCMOTpeHI/Ie PAa3JINIHBIX METOJO0B BEKTOPHU3AIUH: ITOIIUKCEIIbHAA
BEKTOPU3aIKs, BEKTOPH3ALIHS 110 M1a0J0HaM, BEKTOPH3ALUsI HA OCHOBE CEMaHTHUUECKHX MPABUII U APYTHE
- lHCTpyMeHTBI 17151 BeKTOpHU3alun AJaHHbIX. O030p U CpaBHHUTENIbHAS XapPaKTEPUCTUKA HHCTPYMEHTOB ISt
BEKTOPU3AI[MH PACTPOBBIX U300parKEHHI
- [Ipomiecc BekTOpU3aIMu u ero dTambl. [1ociea0BaTenbHOCT ASHCTBUII IPH BEKTOPH3AIUH H300paKEHHH,
BKJIFOYast [TOJI'OTOBKY MCXOHBIX JIAHHBIX, BEIOOP METO/1a BEKTOPU3AIMH, CAaMy MPOIEIYPY BEKTOPH3AIHH
M KOHTPOJIb Ka4€CTBA MOJTYICHHBIX BEKTOPHBIX JTAHHBIX
- OcoOEHHOCTH BEKTOPH3ALUH PA3IMYHBIX THUIIOB JaHHBIX. Pa300p ocoOeHHOCTEH BEKTOpU3alMH Pa3HbIX
BHU 0B JaHHBIX, TAKHX KaK Tonorpa(bnqecxple KapThl, KaIaCTPOBLIC IJIaHbI, CXEMbI NHXKCHCPHBIX ceTell
TaK janee
- [Ipumepsl BeKTOpU3alMK pealIbHbIX JaHHbIX. [IpakTHUeckue npuMephbl BEKTOPU3ALUU C UCIIOIb30BaHUEM
Pa3UYHBIX METOJIOB U HHCTPYMEHTOB
- PexoMeHanmu o BIOOPY METO/IOB U MHCTPYMEHTOB BEKTOPH3ALIUH JJIsl PELICHHsI KOHKPETHBIX 33/1a4
- OmuOKY ¥ TPYJHOCTH MPH BEKTOPU3AIUH JAHHBIX, & TAK)KE CIIOCOOBI UX MPEIOTBPAIICHHS U YCTPAHCHUS

7 HpOCTpaHCTBCHHBIﬁ aHaJIn3: METOAbI U aJITOPUTMBbI
PaccmaTpuBaemble BOIIPOCHI:
— BBenieHne B mpoCcTpaHCTBEHHBIN aHAIIN3, €0 OCHOBHBIC 33/1a41 U 00JIaCTH MTPUMEHEHHSI.
— MeToibl NPOCTPAaHCTBEHHOI'O aHAJIN3a, TAKHE KaK aHallM3 OJIM30CTH, aHAIIU3 COCECTBA, aHAIN3
CBA3HOCTHU U ApYyTHE.
— AJITOPUTMBI MPOCTPAHCTBEHHOT'O aHAIM3a: aJITOPUTMBI TIOMCKA OIMKANIINX COceeH, anropUTMbI
MOCTPOCHHS OCTOBA U JIPyTHE.
— IIpuMeHeHue NPOCTPAHCTBEHHOTO aHAIN3a B PA3IMYHBIX 00IACTSIX, TAKUX KaK reorpadus, IKOJIOTHs,
9KOHOMHUKA U COI[UOIIOTHSL.
— IIpuMepsI UCTIONTB30BAHSI TPOCTPAHCTBEHHOTO aHAJM3a JUTS PEIICHUS Pa3IYHBIX 33]]a4, TAKHX KaK
TUTAHUPOBAHKE TPAHCIIOPTHON MH(PPACTPYKTYPHI, aHATIN3 PaCIIPEICICHUS HACEICHUS H APYTOe.
— IIporpaMmHbIe CpeacTBa AJIs BBINOJHEHUs IPOCTPAHCTBEHHOTO aHAIN3a

8 |['eokomupoBaHue: METOIBI U TEXHOJIOTUU
PaccmaTprBaemble BOIIPOCHI:
- BBe}leHHe B '€OKOJJUPOBAHUEC, €I'0 HA3HAUYCHUEC U ITPUMEHCHUEC
— OCHOBHBIE MMOHATHS U TEPMHHOJIOTHS T€OKOTUPOBAHHS
— Knaccugukanms METOI0B F€OKOMPOBAHMUS: 110 KOOPHHATAM, 110 a/Ipecam, o 00bEKTaM U JIpyrue
— TexHOIOTHY TEOKOAUPOBAHMS, UCTIONB3YEMBIC B PA3IMYHBIX MPOTPAMMHBIX MTPOAYKTaX
— ANTOPUTMBI TEOKOJMPOBAHUS U UX pPean3anys Ha MPaKTHKE
— Oco0EeHHOCTH T€OKOUPOBAHHUS JIsI PA3ITUYHBIX TUIIOB JAHHBIX (TOMOrpaduyecKue KapThl, CITyTHUKOBBIC
CHHUMKH U Jp.)
— OuMOKH 1 MPOOIEMbI TE€OKOIUPOBAHUS, & TAK)KE METO/IbI UX YCTPaHEHHMs
— O0630p CymIeCTBYIOMNX T'€OKOAUPYIOMIUX CEPBUCOB U MPOTPAMM
— IIpuMepsl perieHus 3a/1a4 TeOKOAMPOBAHUSI B PA3IMYHBIX cepax IesITeNbHOCTH
— IlepcieKTHUBBI Pa3BUTHS TEOKOAUPOBAHUS B €r0 POJb B coBpeMeHHBIX [ IC-cructemax

9 |HuTerpanus paznuyHbeIX TUTIOB AaHHBIX B [IC

PaccmarpuBaemble BONPOCHL:

- Beenenue B unterpanuto aannsix B ['MC, uenu u 3agauu npoiecca.

- PasnmudHbIe THITEI JAHHKIX, KOTOPBIE MOTYT OBITH HHTErpHpoBaHkl B ' IC (reorpadudeckue,
aTpuOyTUBHbIE, BDEMEHHBIE U T.JI.).

- MeTomp! 1 oaxobl K uaTerpaiuu qanabix B ['UC (konBepraius GopMaToB, peodpa3oBaHUuEe CHCTEM




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

KOOPJMHAT, MHTETPAIsl aTPHOYTHBHBIX JaHHBIX U T.1I.).

- MHCTpYyMEHTHI 1 TporpaMMHOe obecrieueHne A naTerpanuu ganHsix B [UC.

- [Ipumeps! HHTETpayy pa3INIHBIX THIIOB JaHHBIX B PEATbHBIX IPOEKTAaX.

- [IpoGnemb! 1 OMIMOKH, BO3HUKAIOUINE TIPH MHTETPAIMH JaHHBIX, U CIOCOOBI X MPEO0JICHHSI.
- [lepcriexTuBEI pa3BUTUS MHTETPALlMU JaHHBIX B KOHTEKCTe coBpeMeHHbIX I IC-TeXHOMOoruii.

10

Pabora ¢ maHHBIME TUCTaHIIMOHHOTO 30HaUpoBaHus B [ NC

PaccmatpriBaeMbie BOTIPOCHI:

— BBenenne B TMCTaHIIMOHHOE 30HIUPOBaHNE U ero MecTo B I IC-TeXHOIOTHAX.

— Turbl JaHABIX AUCTAHIMOHHOTO 30HIUPOBAHMS U UX XapaKTEPUCTHKH.

— Ilponecc 0OpabOTKY TaHHBIX AUCTAHIMOHHOTO 30HAUPOBAHMS.

— MHCTpYMEHTHI [T pabOTHI C TAaHHBIMA JUCTAHIIMOHHOTO 30HANPOBAHUS.

— WHTerparyst JaHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHUSA C IPYTHUMH TUIIaMu JaHHEIX B [ UC.

— IlpuMeHeHNs TaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS B Pa3IMYHBIX 00JIACTIX (CEIbCKOE XO3SICTBO,
9KOJIOTHS, TOPOACKOE ITNIAHUPOBAHUE U JIP. ).

— HpO6J’IeMLI u HepCHeKTI/IBI)I paSBI/ITI/IH TGXHOJ’IOFI/Iﬁ JUCTAHIITMOHHOI'O 30HJII/Ip0BaHI/IH.

11

Coznanue TpexmepHbix Mojeneit mectHoct B [TUC

PaccmaTpuBaemble BOTIPOCHI:

- Benenne B TpexMepHbIE MOJIENIM MECTHOCTH 1 uX npumenenue B [IC.

- OCHOBHBIE IOHATHUS ¥ TEPMUHBI TPEXMEPHOTO MOJICTTUPOBAHHS.

- TexHonmoruu TpexmepHoro moaenuposanus B ['IC.

- [IporpamMmHBIe MPOAYKTHI AJIS CO3AHUS TPEXMEPHBIX MOAEIEH.

- Oramnsl Co3JaHus TPEXMEPHON MOJIENIU MECTHOCTH.

- Oco0EHHOCTH MOJIEINPOBAHUS PA3IMUHbIX THIIOB 00BEKTOB (TOIOrpadus, 34aHNs, COOPYKEHUS U T.11.).
- IHCTpyMeHTHI 1715 BU3YyalH3allii U aHaJiu3a TpexMepHbIx Moaener B I UC.

- [Ipumepbl HCTIONB30BaHUS TPEXMEPHBIX MOZIENEH B Pa3IMYHbBIX 00IaCTSIX.

- [IpoGneMbl ¥ OrpaHUYEHHs TPEXMEPHOTO MOACIMPOBAHNUS, MYTH WX TPEOIOJICHNUSI.

- [lepcriextuBsI pa3Butus TpexmepHoro MonenupoBanust B ' IC n cMeXHBIX 001acTsX.

12

I'eomapketunr u I'MIC

PaccmarpuBaeMsble BOIPOCHL:

— Omnpenenenue reoMapKeTUHTa U €r0 331a4H;

— Ponb reonndopmannonnsix cucteM (I'MC) B reomapkeTHsre;

— McTouHUKN NaHHBIX U1 TEOMAapKETHHTa;

— MeToabl ¥ HHCTPYMEHTBI F€OMAapPKETUHIOBOTO aHAJIN3a;

— IIpoBeieHe reOMapKETUHTOBOTO UCCIIEJOBAHMUS;

— Hcnosp30Banne reoMapKeTUHIOBOW HH()OPMALIUK AJIsl IPUHSITHS PELICHUIT;
— IIprMepsl yCHenTHbIX MPOEKTOB B 00JIACTH TEOMAapKETHHTA.

13

OcHoBbI co3manus BeO-kaptorpaduu B [IC

PaccmaTpuBaemble BOIIPOCHI:

- [lonsiTue BeO-kapTorpadun, ee 0COOEHHOCTH U BO3MOYKHOCTH.

- Texnomnoruu BeO-kapTorpaduu: ctangaptel WMS 1 WFS, uX BO3MOXXHOCTH U OTPaHUYCHUS.

- [IporpammHOe oOecnieueHue AJ1s CO3qaHus U myOauKanmu Beo-kapt (Hampumep, QGIS, GeoServer).
- Co3maHne U HACTPOIiKa 0a30BbIX BeO-KapTOrpaduIecKux CEpBUCOB ¢ Ucmonb3oBanueM WMS u WES.
- lobaBnenue arpubyTHBHON MHGOPMAIIMK M CEMAaHTHYECKON pPa3METKU Ha BeO-KapThl.

- Mcrionp3oBaHue CTUIICH 1 CUMBOJIOB, HACTPOWKA BHEITHETO BUA BeO-KapT.

- [IyOnmkanus BeO-KapT Ha Pa3IMIHBIX TIATPOPMAaX reompOCTPAHCTBEHHBIX JAHHBIX.

- MaTerpanus BeO-KapT B BeO-TPHIIOKEHUS, MOOMIIbHBIC TIPYIIOKEHUS U APYTHE ITaT(HOPMBL

- [Ipumeps! ycriemHbIX peaiu3anuii Beo-kapTorpapuyeckux MpOeKTOB U UX aHAIIHU3.

- Bynymee BeG-kaprorpaduu 1 NepcreKTUBBI Pa3BUTHS JAHHOTO HAIPaBIICHUS.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




JlabopaTopHbIie pabOTHI

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

Nzyuenune nnaTepderica monp3oBaTess 1 OCHOBHBIX Bo3MokHOcTel ['IC-cuctemsr QGIS
3nakoMcTBO ¢ uHTepdeiicom QGIS, nanensmMu HHCTPYMEHTOB, MEHIO, HACTPOMKOH mpoekTa. [lobaBieHne
BEKTOPHBIX U PACTPOBLIX CJIOEB, HABUTAIIUS 10 KapTe, U3MEHEHHE CUMBOJIMKHY.

Bekropusie ' UC-nannbie 1 arpulOyTuBHas HHGOOPMAITHS
Pabota ¢ BeKTOpHBIMU CJIOSMU (TOYKH, IMHUH, TIOJIMTOHBI). 3arpy3Ka aTpiuOyTHBHBIX TaOJIHI], BBITOJHEHHE
3aIpoCoB MO aTpuOyTaM, KIIacCU(PUKAIMS JaHHBIX, CO3/1aHHE JICTCH]I.

Pab6ora ¢ pactpoBbimu nanHeiMu B QGIS
3arpy3ka pacTpoBBIX N300pakeHuH (cryTHHKOBBIE cHUMKH, LIMP). Hactpoiika oToOpaskeHns pacTpos,
UCTIONIb30BaHNE PACTPOBBIX KAIBKYJISITOPOB, AaHAIIN3 3HAYCHUH SUECK.

IIpocTpaHcTBEHHAs IPUBSI3KA PaCTPOB

['eonpuBsizKa pacTpOBBIX N300pasKeHNUH IO OMOPHBIM TouKaM (ground control points) ¢ NCIIONIB30BaHUEM
WHCTPYMEHTOB reopedepenipoBanus. CoxpaHeHHe Pe3yJIbTaToOB B CTaHAPTHBIX MPOCTPAHCTBEHHBIX
CHUCTEeMaxX KOOpJIUHAT.

Coznanne MakeToB KapT
KomroHOBKa KapT JUIsl MeYaTH WIN SKCIOPTa: J0OAaBICHUE 3ar0JI0BKA, JIETCHbI, MACIITAOHON JINHEHKH,
CTpEJIKH ceBepa, KoopAuHaTHON ceTkH. HacTpolika mapamerpos cTpanuiis! u 3kcriopT B PDF/PNG.

CO3I[3.HI/IG MO)ICJ'IGIZ aHaJin3a JaHHbIX
[MocTpoenue Moeneit 06paboTKK MPOCTPAHCTBEHHBIX JaHHBIX ¢ IOMOIIBIO IPa)HueCcKOro Mojesuiepa
(Processing Modeler). ABTomaTtu3arus 1ienovek omneparmii (0ydepsl, mepekiaccuduranus, HaJI0KCHU ).

N3yuenne nntepdeiica mosnp3osareis 1 oCHOBHbIX Bo3MoxHocTel ' MC-cuctempr SAGA
GIS

3urakomcTBO ¢ oTKphIToit [ IC SAGA: naTepdetic, OCHOBHBIE MOAYIIH, IMITOPT JTAHHBIX, BHITOJTHEHUE
6a30BbIX onepanuii MOpHOMETPUIECKOTO aHAIN3A.

Co3znanne pacTpoBbIX IUGPOBBIX Mojenei penbeda (LIMP)
I'enepannst [IMP 13 BeKTOpHBIX KOHTYPHBIX AaHHBIX WK AaHHbIX LiDAR. MnTepnomnsnus merogamu TIN,
CIUTaiiHbI, 00paTHOE B3BemeHHOE paccrostaue (IDW). AHamu3 mpou3BOIHBIX TapaMeTPOB peibeda.

Mopdomerpudeckuit ananus pactposbix [IMP, nepexnaccudukamnus pacTpoOBBIX CETOK U

MOCTPOEHUE Mpoduieit
Pacuér yknona, SKCIIo3uInyM, KpUBU3HBI TOBEPXHOCTH. [lepexmaccudukays pacTpoB O 3aaHHBIM
moporam. [TocTpoerne BEICOTHBIX MPOGMIIEH 10 3aTaHHBIM JINHHSIM.

10

MoaenupoBaHu€e CETH BOJOTOKOB € UCHOJIb30BaHueM [[MP
BLIHBJ'IGHI/IG HaHpaBHeHI/Iﬁ CTOKa, pacqéT aKKyMyJ'IHIII/II/I IIOTOKa, onpeneneHI/Ie pycen BOAOTOKOB U
BOJI0PA3aCIIOB. HOCTpOCHI/Ie FPII[pOJ'IOFPI‘IeCKOﬁ CECTU U 6aCC6ﬁHOB Boz(0060pa.

11

HOCTpOCHI/Ie KOMITIO3HUTHBIX I/I306pa)KCHI/If/'I MO0 JaHHBIM JUCTAHIIMOHHOI'O 30HAWUPOBAHUSA

e
Pabota ¢ MHOTOKaHAIIEHBIMU CITyTHUKOBBIMU cHUMKaMmU (Landsat, Sentinel). Co3maHre KOMITO3UTHBIX
n3obpakenwuii (true/false color), HacTpolika KaHAJIOB, YITyYIIEHHE BU3YAIEHOTO BOCTIPHSTHSI.

12

Pacuét HopManu30BaHHOTO Pa3HOCTHOTO BereTtalmoHHoro uuaekca (NDVI) no nanubiM
Landsat 8

Brruncnenne NDVI 17151 olieHKH COCTOSIHUSL pacTUTENBHOCTU. VcrioIb30BaHNe pacTpOBOTO KAJIbKYJIATOPA,
knaccudukanus 3HaueHnii NDVI, naTeprperanus pe3ynbTaTos.

13

Pabota c xkaprorpaduyeckumu cepsucamu u Beo-I'MC
Ioxxmrouenne WMS/WMTS-cepeucos (OpenStreetMap, SAunexc.Kaprter) 8 QGIS. Co3nanne BeO-kapT ¢
momotnkio Tatdopm NextGIS, mybnukanus cnoés B BeO-unTEpdEiice.

14

[TporpammupoBanue miist 'IC wa Python (B cpeae QGIS)
Hanucanune CKpUIITOB JIsI aBTOMATU3allun 06p2160TKI/I MPOCTPAHCTBCHHBIX JaHHBIX: YTeHHE/3aIUCh
BCKTOPHBIX U PACTPOBBIX (I)aﬁHOB, BBITIOJIHEHUE MTPOCTPAHCTBCHHBIX 3alIPOCOB, MAKETHAA 06pa60TKa.
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15 |BBenenue B mpocTpaHcTBeHHBIE 0a3bl JaHHBIX (PostGIS)
Coznanne 6a3pl maHHBIX PostGIS, 3arpy3ka mpocTpaHCTBEHHBIX JaHHBIX, BEITOHEHHEe SQL-3ampocos ¢
reomerpuieckuMu GyHKImsaME (Oydepsl, mepecedenns, paccTosHus), noakmoueHne Kk QGIS.

16 |Kommuekchblii [ MC-nipoexT: aHanu3 TeppUTOpUN IS LieIel IUIaHUPOBaHUS

HpI/IMeHeHI/Ie IMMOJIYUYCHHBIX HAaBBIKOB JIA PEIICHUA HpHKHaI[HOﬁ 3aga4u (Haan/IMep, OIICHKA MPUTOAHOCTHU
TEPPUTOPHH ISl CTPOUTENLCTBA). BKiIrouaeT cOOp AaHHBIX, TPOCTPAHCTBEHHBIN aHANN3,
KapTorpapuuecKyo BU3yaln3aIiio H 0popMIIeHHE OTIETA.

4.3. CamocrosiTenbHas padoTa 00ydaroImXCs.

Ne .
Bup camocrositenbsHON paboThI
n/n
1 |Pabora c yueOHOI IuTepaTypoil 1 UHTEPHET UCTOYHUKAMU
2 | BrimomHeHHE KypcOBOTO MPOEKTA.
3 | [loaroroBka K MpOMEKYTOYHON aTTECTAIUH.
4 | TlonrotoBKa K TEKyIIeMy KOHTPOJIIO.

4.4, [TpumepHbIii IepeueHb TEM KYPCOBBIX MPOEKTOB
HUcnons3osanue ' UC mi1st aHamm3a COMAIILHO-DKOHOMHUYECKHUX JTAHHBIX.

[Tpumenenue ['IC B 3x070TUM U OXpaHE OKPYKAIOUIEH CPEBI.
['eomapkeTUHT U IPOABUIKEHHUE TOBAPOB U YCIYT ¢ ucnoib3oBanuem ['NC.
Be6-kaprorpadwust u coznanue narepaktuBHbIX KapT B [ UC.

Co3nanne TpeXMEPHBIX MOJENEH 3TaHUN U COOPY>KEHUM C UCITOIB30BAHUEM
I'c.
WNHuTerpanus npocTpaHCTBEHHBIX U aTpuOyTUBHBIX NaHHbIX B [THC.

[IpocTpancTBeHHbIN aHanu3 1 MoaenupoBanue B ['MC.

I'eokonupoBane u 00pabOTKa MAaHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHHS B
I'cC.

[Ipumenenne ITMC B TOpOACKOM IUIAHUPOBAHMU U YIPaBICHUH
TEPPUTOPUSIMHU.

Coznanue 6a3 JaHHBIX U T€OUH(POPMAIMOHHBIX CHUCTEM VISl YNPaBJICHUS
3eMEeJIbHBIMU PECypCamu.

[Ipumenenne T'MC pnis aHanu3a M BU3yalld3alldd [POCTPAHCTBEHHBIX
JTAHHBIX

I'eoundopmarmonHoe kaprorpadupoBaHue U co3aHuE BEO-KapT

Hcnonb3oBaHWe TE€OKOAMPOBAHUS [JIi MHTETPALlMU PA3JIUYHBIX THUIIOB
JTAaHHBIX
[IpocTpaHCTBEHHBIN aHAIN3 U MoJeIpoBanue ¢ moMolpo ['MC




Be6-kaprorpadus u pa3paboTka HHTEPAKTUBHBIX KapT

PaGota ¢ pgaHHBIMH JUCTAHIMOHHOTO 30HIAMPOBAHMUS M  CO3JAHHE
TPEXMEPHBIX MOJIETEN
I'eomapketunr u ucnons3oBanue ['MC niig npoaBUKEHHS TOBAPOB U yCIIyT

Coznanue 6a3 nanubix U ['MIC st ynpaBiaeHus: 3eMeNbHBIMU pecypcamMmu
WNurerpanus reorpaduueckux u aTpuOyTuBHBIX HaHHBIX B [ YC

[Ipumenenne IMC B ympaBieHMM TEPPUTOPUSIMU UM TOPOACKOM
IJIAHUPOBAHUH.

5. Ilepeuenp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh IIPHU
OCBOCHHUH JTUCIUILINHBI (MOJTYJIs).

Ne
i bubnuorpaduueckoe onucanue MecTo noctyna
1 | LBerkos, B. 5I. OcHoBsI reonndopmatku / B. 5. JlaHb : 211eKTPOHHO-OHOIHOTEUHAS
[{BeTKOB. — 3-€ U31., crep. — Cankt-IleTepOypr : cucrema. — URL:
Jlanb, 2023. — 188 ¢. — ISBN 978-5-507-47062-4 https://e.lanbook.com/book/323108.
— Pexxum focTymna: s aBTopus.
0JIb30BATEIIEH.
2 Hunuyans, C. Anroputmsl I'YC / C. Hunuyass ; JlaHb : 51eKTPOHHO-ONOINOTEYHAS
nepeBo/i ¢ auruiickoro A. A. Cnuakunaa. — Mocksa | cucrema. — URL:
- JIMK Ipecc, 2021. — 328 ¢. — ISBN 978-5- https://e.lanbook.com/book/241019.
97060-908-8. — Pexxum jioctyna: Jyisi aBTOpH3.
0JIb30BATeIICH
3 | TUC-texHONMOTHY B 3€MJIEYCTPONCTBE U KaIacTpe : Jlanp : 571€KTPOHHO-OMOAHOTEUHAs
yde6Hoe nocobue / A. B. Cumakos, T. B. Cumakona, | cucrema. — URL:
E. II. EBrymkosa [u ap.]. — Tromens : TAY https://e.lanbook.com/book/255965.
CeBepHoro 3aypaibs, 2022. — 254 ¢c. — |SBN 978- | — Pexum nocTyna: it aBTopis.
5-91409-547-2 II0JIb30BATEINEN.
4 | Komuccapos, A. B. ABToMaTH3upOBaHHbIE JlaHb : 211eKTPOHHO-OHOINOTEUHAS
TEXHONIOTMH cO0pa 1 06paboTKK MpocTpaHcTBeHHbIX | cucrema. — URL:
J@HHBIX : y4eOHuK / A. B. Komuccapos. — https://e.lanbook.com/book/157309.
Hosocu6upek : CI'YTUT, 2016, — 307 c. — ISBN | — Pexum jocTyna: Juisi aBTopus.
978-5-87693-988-3 MOJIb30BaTENEN.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

1. http://library.miit.ru/ - snexkrpoHHO-OMONIMOTEYHast cucTemMa Haydwo-
TexHu4eckoi oudamorexku MUNT.

2. http://rzd.ru/ - caiitt OAO «PX]».

3. http://elibrary.ru/ - Hay4HO-31€KTpOHHAs OMOIHOTEKA.

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



5. https://docs.qgis.org/3.22/ru/docs/index.html - moxymenranus QGIS 3.22
6. https://glovis.usgs.gov/ - amepukaHckas reoJiornueckas ciryx0a (IocTym K
OOJIBIIION KOJUICKITMU JaHHBIX J[33)

7. IlepeuyeHb  JUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
IIPOrpaMMHOr0 OOECIICUYCHHUsSI, B TOM YHCJIE OTECUECCTBEHHOI'O IPOM3BOJICTRBA,
HEO0OXOIMMOT0 JIJII OCBOCHMS UCITUTIIIMHBI (MOTYJIs).

[Ipn ocymecTBaeHUn 00pa30BaTENbHON JIEATEIBHOCTH HUCIOJIb3YETCs
clIelyIolee IporpaMMHoOe 0OecrieueHue:

1. QGIS

2. EasyTrace

3. I'UC ITanopama

8. OmnmcaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM  IJIs
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

JlekunoHHas ayauTOpusl, OCHALIECHHAS! UHTEPAKTUBHOU JIOCKOM, TPOEKTOPOM
Y COOTBETCTBYIOIIUM KOMIBIOTEPHBIM 000PY10BaHUEM
KommnbroTepHsIii Kinacc

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

Kypcosoii mpoekT B 9 cemectpe.
DK3aMeH B 9 cemecTpe.

10. OtieHOYHBIE MaTePUATTBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTalny, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:

PYKOBOJUTEIb ITPOCKTOB
CorJiacoBaHo:

3aBenyromuii kadenport [ TH

[Ipencenarens yueOHO-METOIMUECKOM
KOMHUCCHU

A.A. basuaypoBa

N.H. Pozen6epr

M.®. I'ycpkoBa



