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BBEOEHUE

B nanHom nocoOuu paccMaTpuBarOTCsl OCHOBHBIEC TOHSATHUS, METOBI U ITPO-
IIeTyphl, CBSI3aHHBIC C TTOJIYYCHUEM MPAKTHUYCCKUX HABBIKOB MTPHU MCTIOIb30BAHHUH
COBPEMEHHBIX T€OMH(DOPMAITMOHHBIX TEXHOJOTHH, pPaCCMAaTPUBACMBIX TIPH H3Y-
yeHUU Kypca «ba3oBbie HHPOPMAIIMOHHBIE TEXHOJIOTUU U MTPOLIECCHI.

OcHOBY npeasaraeMoro Marepraia COCTaBiIsIeT OnucaHue paboThl Mo Co-
3JIaHUI0 ¥ UCIOJIb30BAHUIO JIEKTPOHHOM KapThl B Cpejie TEOMH(POPMALIMOHHOM
cucremsl (I'TIC) QGIS.

Otxpeitas TNUC QGIS pacnpoctpansercs mox GNU General Public Li-
cense V2. Asnsisick nporpaMmMmHbiM obecriedeHreM (I10) ¢ OTKpBITHIM UCXOHBIM
kozoM, QGIS mpenocTaBisieT Moap30BaTENIO CICAYIONINE YPOBHA CBOOOIBI:

1) ucrionib3oBaTh [10 a1 TOOBIX COOCTBEHHBIX IIENICH;

2) U3y4aTh MPUHIUIIBI €r0 paOdOThl K MOAUDHUIIUPOBAT;

3) cBOOOTHO TUPAKUPOBATH KOITHH;

4) COBEpPIIICHCTBOBATH M MyOJIMKOBATH MPOU3BOIHBIC MPOTYKTHI KaK 00IIIe-
JOCTYITHBIE.

['naBHas 11€71b KOHTPOJIBHOM paOOTHI, IPEICTABICHHON B JAHHOM ITOCOOUH, —
B KOPOTKHE CPOKH OCBOUTH 0230BbI€ BO3MOKHOCTH COBPEMEHHOM MOTHO(DYHKITH-
onansHOU [ MIC QGIS u mpuobpecTtu crieayronie HaBbIKH:

® CaMOCTOSITENBLHO yCTaHABIMBaTh U nojaaepxkuBartb QGIS B akTyanpsHOM
COCTOSIHUU;

® CO03/1aBaTh MPOEKTHI (AIEKTPOHHBIE KapThl) HA OCHOBE MyOJUYHBIX JaH-
HbIX ceTu MHTepHerT;

® CO3/1aBaTh BEKTOPHBIC JIAHHBIE, KOHTPOJIUPOBATH MX KAYECTBO (TOIOJIO-
THI0) ¥ HATIOJHSATH aTPUOYTHI;

® BH3yaJIU3UPOBATH BEKTOPHBIE CIIOU;

® CO3daBaTb M TOTOBUTL K II€CYATH KAPTHI.



Taxum 06pa3om, B mpoiiecce BBHINOTHEHHs] paOOThl BB HE MIPOCTO HAYYH-
Tech paboraTh B coBpemenHor ['MIC, a oBnageeTe MHCTpYMEHTAMHU U JaHHBIMH,
KOTOpBIE CMOXKETE€ CBOOOJHO M HE3aBUCHMO HCIIOJIb30BATh B JabHEHIIEM IS
MHOTMX CBOMX LIEJIE.

Bri6op BapuanTa mpeaMeTHOR o0jacTd A KOHTPOJIBHOW paboThI OCy-
HIECTBIISIETCS IO OOILIMM MpaBUJIaM C UCMOJIB30BAaHUEM CIIEyIOIIEH GOpMYIIbI:

V = (N x K) div 100,

rae  V — MCKOMBI HOMEp BapHaHTa;

N — o0111ee KOJIMYECTBO BaPHAHTOB;

K — ko1 BapuaHTa;

div — HesouncIeHHoe AeJIEHHUE.

[Tpu V = 0 BeIOMpaeTcst MaKCUMaJbHBIN BapyaHT.



1 OTKPBbITAA NT'C QGIS
1.1 OcCHOBHbIe 0COOEHHOCTU

Pa6ora nag QGIS 6p1a Hayata B Mae 2002 ., a B 2007 1. 0Ha cTaia mpoek-
tom Open Source Geospatial Foundation (OSGeo) — mexryHapoJHOH HEKOMMED-
YEeCKOM OpraHu3alluy, CO3JaHHOMN JJIs OAEPKKH COBMECTHOM pa3pabOTKU U HC-
noJip30BaHus reonHopmannoHHoro [10 ¢ oTKpeITEIM UCXOAHBIM KoaoM. Ha ce-
TOAHSAIIHUM IEHb 3TO OJHA U3 HauboJiee AMHAMUYHO Pa3BUBAIOIIMXCA U (DYHKIIH-
OHaJbHBIX HACTONBHBIX [ IC, OCHOBHBIMH MPEUMYIIECTBAMU KOTOPOM SBJISIOTCS:

1. bectatHoe pacnpoctpanenue. Mcxons u3 ycnoBuid smnensun GNU
General Public License ucnonb3oBanue, konupoBanue u pacinpoctpanenue QGIS
JUTS1 TFOOBIX 1I€JIeH, B TOM YHCIIE KOMMEPUYECKHUX, HE TPEOyeT (PMHAHCOBBIX OTYHUC-
JICHUH.

2. CoOofa. briarogapst OTKpBITOCTH UCXOTHOTO KO/IA TOJIb30BATEIN HE TOJIb-
KO MOTYT M3y4yaTb ocoOeHHOocTH ycTpoicTBa QGIS, HO U MoauduIMpoBaTh ee
B COOTBETCTBUU C COOCTBEHHBIMU MOTPEOHOCTIMH.

3. lunamuunoe pasputne. Paspaborka QGIS Bemercs MexmayHapOIHOMN
rpynnoit pazpadbotunkoB, kotopas ¢ 2014 r. nepenuia Ha 4-MeCSIYHBINA LUK pe-
an30B. TakuM 00pazom, HOBasi BEpCHs BBIXOJIUT 3 pas3a B IOI.

4. O0mupHas gokymeHTauus. [[ns psaoBBIX MOJIb30BAaTeNIed JTOCTYIHO
«PykoBoCTBO MOJIB30BaATENS», s pazpaboTunkoB — «[loBapeHHas KkHura pas-
pabotunka PyQGIS», ecTh Takxe TOKyMEHTalUsl AJIsl T€X, KTO TOJbKO HAUMHAET
cBoe 3HaKoMCTBO ¢ 'MC mnm e XouyeT MPOBECTH MOJTHOLEHHBINA 00yYaromuii
Kypc Ha ocHOoBe QQGIS.

5. NureponepabenbHOCTh. 'MOKOCTh BO B3aUMOACHCTBUU C Pa3IMUYHBIMU
anmnapaTHbIMU 06a3aMHu, OTIepallMOHHBIMA CUCTEMAaMH U IPOTPAMMHBIM oOecreye-
HUEM, CII0CO0aMU MPECTABICHUS T€OJaHHBIX U UX MPOCTPAHCTBEHHBIMU Xapak-
TepucTukaMu. biarogaps stomy komriekcHoMy cBoiicTBy QGIS moxker:

e ObITh ycTaHoBJeHa it Windows, Mac OS X, Linux, BSD, Android;



® [OJJICPKUBATH pa3IMYHbIe POPMATHI U MOJEIH JAHHBIX, @ UMEHHO: 00-
aee 60 ¢popmaToB pacTpoBbIX AaHHBIX (OnOIHoTeka Geospatial Data Abstraction
Library — GDAL), 6onee 20 — Bektopubix (OGR Simple Features Library); B3au-
MojeicTBre ¢ 6azamu reoganubix, OGC-cepBrucamu;

® B3aMMOJICHCTBOBATh C JAHHBIMU B PA3JIMYHBIX MPOCKUUAX U CUCTEMAX
KOOpJIMHAT (B TOM YHUCJE W MOJb30BATEIBCKUX) Uepe3 OMOIMOTEKY MPOEKIIHiA
Proj.4.

QGIS m3HauvanbHO 3a7yMbIBAJIaCh KaK MPOCTO MPOCMOTPLIMK MPOCTPaH-
ctBeHHbIX Tabmu PostGIS, HO co BpeMeHeM mpeBpaTuiach B MOTHO(PYHKITHO-
HanbHy10 ['YC, criocoOHy10 pemiath NIMPOKUI CIIEKTP 3a/1ay, K YUCITY KOTOPBIX
OTHOCSTCS HHYKECIIEAYIOIIHE.

Co3aaHue reogaHHbIX:

® IPOCTPAHCTBEHHAs MPUBS3KA U300paxKeHU (Fr€OKOUPOBAHNUE);

® CO3/IaHME U PEIAKTUPOBAHHE BEKTOPHBIX (Shape) (aiisioB, B TOM uncie
C MOJIJIEP>KKOU TOIIOJIOTUH;

® CO3/aHUE U PEJAKTUPOBAHNE aTPUOYTUBHBIX JaHHBIX;

® HWHCTPYMEHTHI U1l UMIIOPTA U 3KcnopTta JaHHbIX GPS;

® CO3JIaHUE U PEeIaKTUPOBAHKME TAOIUI] MPOCTPAHCTBEHHBIX 0a3 JaHHBIX;

® BBITPY3Ka U pepakTupoBanue naHHbix OpenStreetMap (OSM).

YupasJ/ieHne reoJaHHbIMU:

® [0//IepKKa CTaHIapTHBIX Mpoekuui (6osee 2 700), a Takke mapaMeTpoB
nepexo/ia MeX/1y pa3IMYHbIMU CUCTEMaMU KOOpPAMHAT;

® CO3JIaHUE I0JIb30BATEIIBCKUX MPOEKIINIA;

® [IEPENPOCLUPOBAHUE «HA JIETY»;

® [IEPENPOEHUPOBAHUE BEKTOPHBIX U PACTPOBBIX CJIOEB;

® [IPOBEpPKA TOMOJIOTHUH;

e npocMmoTp / mouck atpudyToB (SQL-3ampockr);

e ompezenenue / BeIOopka 00bekToB (SQL-3ampockr).



AHaJIU3 re0JaHHbIX:

¢ (ynKIIMK Te000paboTKH: Oy(hepHbIe 30HbI, OTCEUCHHUE, 00BETUHEHUE U JIP.;

® TIPOCTPAHCTBEHHBIC 3AMPOCHI;

® KaIbKYJIATOD MOJICH aTprOyTOB;

® KaJIbKYJATOP PacTpPOB;

e MophoMETpUUYECKUI aHATHU3.

Haubonee mmpokue BO3MOKHOCTH aHAJIM3a TEOJaHHBIX MPEAOCTABISET
dbpeitmBopk reoobpadbotku QGIS, a mmenHO mocTym k 6omee yeM 500 anroput-
mam apyrux oTkpbiThix ['MIC (B wactHocTH, GRASS, SAGA, Orfeo Toolbox),
I0JIb30BaTEILCKUM CKpHNTaM. Kpome TOro, oH IO3BOJIIET aBTOMATH3UPOBATH
TIPOIIECCHI Oaroapsi BO3MOKHOCTSIM MaKeTHOH Tre000paboTKU U CO3/IaHUIO MO-

JeJIier aHaiIn3a.
1.2 YctaHoBKa QGIS

@aitnel  yctaHoBku QGIS  nmns  pa3nuuHBIX  ONEPAllMOHHBIX CHUCTEM
JOCTYITHBI Ha CTpaHHUIIE 3arpy30K o(pUIIMATBHOTO caiita

https://www.qgis.org/ru/site/forusers/download.html. Tlocie yctaHoBKH mpoO-

rpaMM JIJIs TajbHEHIero u3ydeHus ucrnonb3yire moayias QGIS Desktop x.x.X,
rze X.X.X 03Ha4yaeT BEPCHUIO MPOrpaMMHOI0 IPOAYKTA.

OOparute BHUMaHUE, YTO MOCKOJIbKY YCTaHOBKA (OCOOEHHO MepBUYHAs)
TpeOyeT 3arpy3Ku 0oJbIIoro uyncia daiios yepe3 MHTEpHET, jkelaTebHO HaJTu-
YK€ BHICOKOCKOPOCTHOTO UHTEPHET-COEIMHEHUSI.

JlanHasi TeomH(OpPMALIMOHHAs CHUCTEMa pPa3BHBAETCS OYCHb TUHAMHYHO,
OyKBaJIbHO Ka)KAble TPU Mecsila BBIXOJST HOBbIE BEpCUH, OTJIMYaromuecs: 0o-
Jee pa3BUTHIMH (QYHKIHUSIMH, 9YTO UMEET OTPaKEHHE U B HHTEp(delice CHCTEMBI.
B nmanHoM moco6uu mpeactaBieHbl 0a30Bble BOBMOXHOCTH, MPUCYTCTBYIOIINE
NPaKTUYEeCKH BO Beex Bepeusix v penmzax QGIS. st Gonee mosHOro ¥ mojpoOHOro

3HAKOMCTBA C BO3MOXKHOCTSIMH TOM BCpPCUN CUCTCMbI, KOTOPYIO Bbl YCTAHOBHTC,


https://www.qgis.org/ru/site/forusers/download.html

PECKOMCHAYEM BOCIIOJIb30BATHCA OITMCAHUEM KOMAHA, IIPUBCACHHBIM B CBO6OI[HO

pacIpocTpaHseMbIX JOKyMeHTax paspaboruukoB (https://www.qgis.org/ru/

docs/index.html).

1.3 N'pacpnyueckumn uHTepcenc nonb3oBarTens

B untepdeiice QGIS Bbinensior nsaTh obnacTeit:

1. I'naenoe menio mpeaoCTaBIsiET NOCTYN KO BceM Bo3MOKHOCTsIM QGIS
B BUJIE CTAaHJAPTHOTO UEPAPXUICCKOTO MEHIO.

2. [lanenu uncmpymenmog 00eCeunBalOT JOCTYM K OOJIBIIUHCTBY TEX K€
(GYHKIHIA, 4TO U MEHIO, a TaK)Ke COoJIepkKaT JOMOTHUTEIIbHbBIE HHCTPYMEHTHI IS
paboThI ¢ KapTOH. )1 Ka)K0To IMyHKTA MMAHEI HHCTPYMEHTOB JOCTYITHA BCTUTHI-
BaloIIas Mojickaska. [[is ee moyrydeHus: 10CTaTOYHO 3a/iepKaTh MbIIITh HAJT ITyHK-
TOM ITaHEII! HHCTPYMEHTOB. Kpome ToTo, KK TIyto MMaHeIb MHCTPYMEHTOB MOYKHO
00aBUTH/CKPBITH MPY TTOMOIIY KOHTEKCTHOTO MEHIO, Ha TTaHETH HHCTPYMEHTOB.
Kaxyto maHenb HHCTPYMEHTOB MOKHO MEepeMeIaTh B 3aBUCUMOCTH OT BalllUX
NOTPEOHOCTEM.

3. Ilanenv ynpasnenus crosmu OTBEUYaeT 3a J00aBIeHUE/co3aaHue/ yaae-
HUE PACTPOBBIX W BEKTOPHBIX CIIOEB M3 Pa3IMYHBIX MCTOYHHKOB (PacTPOBBIX
¥ BEKTOPHBIX (haiiiioB, TabJIUIl MPOCTPAHCTBEHHBIX 0a3 MaHHbIX, HaHHbIX GPS,
cinoeB WMS/WFS, tekctoBbIx (paitiioB u ap.). JlanHas maHenb SBIsieTCs OObIYHOM
MaHEeIbI0 MHCTPYMEHTOB, IMMOATOMY MOJKET OBITh CKpPBITA, PacIoJiaraThCs CTaH-
JAPTHO HA TIAHEIN MHCTPYMEHTOB WJIN K€ BEPTUKAIBLHO PSAJIOM C JIETEHIOM.

4. Jlecenoa CONEPXKUT CIHCOK BCEX CIOEB MpoekTa. DIakoK y KaxIoTo
AJIEMEHTA JIETEH bl UCTIOJIb3YETCS IS MIOKa3a UM CKPBITHUS CIIOS, a TTOPSIIOK UX
PaCIOJIOKEHUS B JICTEHJC OMPESIeT MOPSIOK 0ToOpakeHus Ha kapte. Ciou
MO>XHO OOBEAUHSATH B TPYIIHI, B TOM YHCIIE W BIOKCHHBIC, CO3/1aBasi CIIOKHYIO

MEpapXUI0 U BBICTpaMBasi COOCTBEHHYIO JIOTUKY OpraHu3aluu AaHHbIX. [Ipu


https://www.qgis.org/ru/docs/index.html
https://www.qgis.org/ru/docs/index.html
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3akaroil knaBuiie CTRL MOXHO BBIAENATh HECKOJIBKO CJIOEB WJIM TPYII OJIHO-
BpeMeHHO. [ Ipy Ha)kaTnu NpaBoil KHOMKHY MBIIIX HA CJI0€ CTAHOBUTCS JOCTYITHBIM
€ro KOHTEKCTHOE MEHIO, COJEP)KaHHE KOTOPOro OMNPEIEISETCS THUIIOM CJOA
(pactp wiu BekTop). He 3aBuCAIINIT OT JereHibl NOpsAI0K OTOOPaKEHUsI CIIOEB
MO>KHO HACTPOUTH C TOMOILBIO NaHenu [1opsi0ok ompucosKu.

5. Obnacms kapmwl — KapTa, oToOpaxkaemasi B 001aCTH, 3aBUCUT OT TOTO,
Kakue cyou 3arpykeHsl B QGIS. /[aHHbIE B OKHE KapThl MOYKHO ITAHOPAaMUPOBATh
(mpoxpyumBaTh, cMemaTh (HOKYC OTOOpaKeHHsS KapThl Ha APYTyI0 0OJAcTh)
¥ MacuITabupoBaTh (YBETUUMBATh WK yMeHbIIaTh). KapTa oToOpakaer nusmene-
HUS, BHOCUMBIE B JIETEHJE.

6. Cmpoxa cocmosinus 0TOOpa)kaeT TEKYIIYI0 MO3ULUI0 B KOOPAMHATAX
KapThl (HapUMep, B METPaxX WM JECATUUYHBIX Ipagycax) Kypcopa MbIIIH TP €ro
NepeMENICHUH B OKHE KapThl. CiieBa 0T 0TOOpakaeMbIX KOOPJIAUHAT B CTPOKE CO-
CTOSIHUSI HaXOAMUTCS MaJICHbKas KHOIIKA, KOTOpas MO3BOJISIET IEPEKII0YaThCs
MEXAy OTOOpaKeHHEM KOOPAMHAT MO3HMIMKH Kypcopa U KOOPJAWHAT TPaHULl BbI-
BOJIa KapThl IPU MACIITAOMPOBAHUHU U TAHOPAMUPOBAHUU. PsoM ¢ mosjem oTo0-
pakeHHs! KOOPAMHAT Kypcopa MoKa3bIBaeTcst MaciTad kaptel. [Ipu Mmacmtadbupo-
BaHUU 3TO 3HAYEHHE MEHSETCS aBTOMaTHYecKH. Macimitad MOXXHO BBIOMpaTh
U3 CIIUCKa TpeaycTaHoBieHHbIX 3HadeHuit oT 1:500 mo 1:1 000 000. Cmpara
B CTPOKE COCTOSIHMSI HAXOIUTCS MAJIEHbKUH (DJIaXKOK, KOTOPBIN UCIIONB3YETCS IS
BPEMEHHOI'O NPEKpAIlEHUs] OTPHCOBKM CIIOEB B OKHE KapTel. Hakaruem
Ha KHONIKY OcmaHosums Ompuco8Ky MOKHO HEMEIJICHHO MpPEeKpaTUTh OTpH-
COBKY KapThl. [locnegnuM cripaBa B cTpoke cocTostHusl HaxoauTcst ko EPSG rte-
KylIeil CUCTEMbI KOOPJAMHAT U 3HAYOK MpeoOpasoBaHusi koopauHat. Haxatue
Ha 3TOT 3HAYOK OTKPBIBAET OKHO CBOMCTB TEKYILETO NPOEKTA C aKTUBHOM BKJIA[I-

kot Cucmema koopounam. Untepdeiic QGIS npencrasien Ha pucyske 1.



11

/' QGIS 22.0-Valmiera - khmelnytskyi
Mpoexr Mpaska Baa Cnofi Ycrasoscs Moaymi Bexrop Pactp  Basa Aamsx Avanis  Crpaexa
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Puc. 1 — OcHoBHbIe o0acTu uHTEpdeiica QGIS
1.4 Moaynum

C camoro Hauana QGIS nmena MOIYJIbHYIO apXUTEKTYPY, YTO MO3BOJISET
JIeTKO J0OaBISATh MHOXKECTBO HOBBIX BO3MOXHOCTEH win (pyHkuuid. bombmmH-
ctBO QyHkuuii B QGIS peanu3oBaHbl Kak OCHOBHBIE WJIM BHEIIIHUE MOYJIU:

® OCHOBHBIC MOJIYJH pa3pabaThIBarOTCS KOMaHa0H pa3padoTunkoB QGIS
Y aBTOMATHYECKH BXOJIT B KaXIbld HOBBIA pEJM3 IPOrpaMMbl, HAIUCaHbI
Ha si3bIKax nporpammupoBanus C++ u Python;

e BHEIIIHWE MOJYJIM HAXOASATCS BO BHEIIHUX PENO3ZUTOPHUAX U MOIAECPKU-
BalOTCA aBTOpaMH, B OOJIBIIMHCTBE ClIydyaeB HamucaHbl Ha si3bike Python. Heko-
TOpble HanOoJIee BOCTPEOOBaHHbBIE BHELTHHE MOIYJIM CO BPEMEHEM BXOJSAT B SIAPO
QGIS.

VYipasiaeHue MOAYJISIMH ITOAPA3yMEBACT UX AKTUBALIO, YCTAHOBKY WIIU
yIaJIEHHE C TOMOIIBI0 MeHemkepa moayieid QGIS. 3arpy3ka OCHOBHBIX MOZyJIEH
QGIS ocymectBisieTcs U3 rimaBHOTO MeHIO Moodyiu — Ynpaenenue mooyiamu. .. .
JI1st akTMBaMU COOTBETCTBYIOLIETO YCTAHOBIEHHOTO MOJYJIS JOCTaTOYHO IPO-

CTO YCTaHOBUTH (IaXKOK (puc. 2).
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4 4 W . e —
Moueck:
|
i YcTaHoBneHHsIE x YCTaHOBAIEHHbIE MOAYH
e E =¥ B 3TOM crmcke nepeumncneHsl Moaymm QGIS, yCTaHOBAEHHbIE B Bawel
p He ycTaHoBneHHbie x + fTools cncTeme.,
% I cdamools
# NapaveTpel HaxaTie Ha uMs MOAYNS BEIBOANT NOAPOBHYIO MHGOPMALKIO,

4 GraAss
A YCTEHOBUTE/CHUMUTE NEKOK MM ABEKALI LUENKHUTE NO UMEHN MORYNA
#2447 LecoS - Landscape Ecology Sta. | ang ero axmimsawsruni geakmisawm,
MOLUSCE

VI3MEHUTE MOPAAOK COPTMPOBKI MOAYNEI MOXHO B KOHTEKCTOM MEHIO
x . OpenLayers Plugin (WENKHUTE B CMCKE NPABOM KHOMKOM Miiwm).|

q Oracle Spatial GeoRaster i
x a@‘ OSMEditorRemoteControl
x Processing

Road graph
x ﬁ Semi-Automatic Classification P
® S serr
= SQL Anywhere
nobyc

%&:— 3axsaT KoopauHaT

S 3oHanbHas CTaTUCTUKa

<
| b ¢5 VIHCTPYMEHTBI GPS
Moaynb MHTEpronsLymM

MopdoMeTPUHECKMIA aHaNM3

v OddnaitHoBoe peaaKTHPOBaH
MpeobpasosaTens Dxf2Shp

Mpusaska pactpos (GDAL)

| Mposepka Tononorym

\ /¥ MpocTpaHCcTBEHHbIE 3aMpochl

Cosaatme Tennokapt [OEHosuTn BCce \ ‘ YaanuTe nc-aynnl I [MepeycTaHoBITE MOAY b

3aKpbiTh Cnpaska

Puc. 2 — Ilpumep okHa aKTUBAIIUHA MOIYJIEH

JInst yCTaHOBKM MOAYJIS TIepeinTe Ha BKIAIKy He ycmarnoesnennvie, BbI-
OepuTe COOTBETCTBYIOIIUN MOIYJb U HAKMUTE Ycemanosums modyas (puc. 3).
[Tocie aTOro Ha4HETCsl yCTaHOBKA MOJTYJIS, a 110 €€ 3aBEPIICHUH OYICT BBIBEJICHO

COOTBCTCTBYIOIIICC COO6HIGHI/IG.
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Some tools to perform cad like functions in QGIS
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1" Buffer by Percentage
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5 Cadinput
7% CadTools
20 CalcArea

;hf Color Ramp Manager
‘Jyf Contour plugin

:;’1‘% Contrast homogenizer
‘,hf Copy_Coords

H Crayfish

ﬁ" Create labeled layer
H Cxf_in

w Data-Driven Input Mask
;}’1‘?‘ Datasource Importer
iqr Diagram Legend Plugin
H Digital Number 2 NBR
i@f Digitizing Tools ﬂ

L sn s
¢ Dimensioning - |05Hosmb Bce @ YCTaHOBUTL MoAY b

3aKpbiTh Cnpaska
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JoctynHas sepcns: 0.6.2 (penozutopuit: QGIS Official Plugin
Repository)

Puc. 3 — Ilpumep nmepeyns Mmoaynei Ha BkiIaake He ycmarnosieHHble



13

VY cTaHOBICHHBINM MOAYJIh TIOSIBUTCS B MEHIO MoOyiu wnm ke 0yer 1o0aB-
JIeH B COOTBETCTBYIOIIEE MEHIO (Hanpumep, Bexmop wnu Pacmp). Kpome Toro,
HEKOTOPBbIE MOAYJIU OYIyT MOSIBIISTHCS B BUJE OT/EILHBIX IMaHENeH HHCTPYMEH-
TOB, KOTOPBIE TIOJIb30BATEIb MOKET OTKITIOYATh/aKTHBUPOBATH 110 COOCTBEHHOMY
YKEJIAHUIO.

Bxnanka Ilapamempst MO3BOJSIET HACTPOUTH YaCTOTY MPOBEPKUA OOHOBIIC-
HUM (haKTHUECKH OIpeAeIIsieT, HACKOJIbKO OBICTPO M YacTO BbI OyAeTe MoyyaTh
WH(OPMAITUIO O BBIXOJIE HOBBIX BEPCHN YCTAHOBJIICHHBIX MOIYJICH), Pa3pelInTh
YCTAHOBKY 3KCIEPUMEHTAIBHBIX MOJYIEH (TP 3TOM YKCJIO JOCTYMHBIX MOJY-
Jiell 3HAUUTETIFHO YBEJIMUUTCS, HO HE BCE U3 HUX FapaHTUPYIOT CTaOUJIBLHYIO pa-
00TY), a TaKke MOJAKIIOYUTh CTOPOHHUE peno3uTopuu. [1o yMoIyaHuio moaKito-
YeH TOJIBKO opUIHATBHBIN PENO3UTOPUN MOZYJIEN QGIS

(http://plugins.qgis.org/plugins).

bonee mompoOnyro mHbopMmanuio o Moayisax QGIS MOkHO TONIYyYUTH

Ha caitre https://plugins.ggis.org/.

1.5 OcHOBHbIe TUMNbI AaHHbIX

Onuum u3 npeumyiectB QGIS siBnseTcs moanepkka O0JIbIIOro YUcia TH-
MOB JIAaHHBIX U (opmaToB (HANIIOB, UX MPEACTABISIIONIMX. ITO 3HAYUT, YTO C Ka-
kuM Ob1 [1O T'UC BBI He paboTanu paHee, y Bac Bcerja OyAeT BO3MOXKHOCTD MPO-
JOJDKUTH paboTy ¢ 3TuMu anHbIMU B QGIS unu e uMrnopTupoBaTh/3KCIOPTH-

poBaTh ux ¢ nomoipo QGIS B HeoOxoaumblii hopmar.
Dopmamul 6eKMOPHBIX Pailinoe OaHHBIX

Jlyist aTeHus u 3anucu BeKTopHbIX naHHbiX QGIS ucnonb3yer 6ubnmmorexy
OGR, kotopas mo3BoyigseT pabortaTh ¢ Takumu ¢dopmatamu, kak ESRI shape,
Maplinfo (MIF, TAB), Keyhole Markup Language (KML), GeoJSON, ESRI Per-
sonal GeoDatabase, AutoCAD DXF u Mmuorumu apyrumu. Taxoke moaaepKuBa-

eTCs 3arpy3Ka BEKTOPHBIX JAHHBIX HAMPSAMYIO U3 apXUBOB (ZIp, tar.gz).


http://plugins.qgis.org/plugins
https://plugins.qgis.org/
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Dopmamul pacmposwvix Paiinoe OaHHbIX

Peanmmzanust pa6otsl ¢ pactpamu B QGIS ocHoBana Ha 6ubamorexke GDAL,

9TO MO3BOJISIET OTKPHIBaTh AaHHbIe B popmarax Arc/Info Binary Grid, Arc/Info

ASCII Grid, GeoTIFF, Erdas Imagine u muorux apyrux. Takke moaaep:KuBaeTcs

3arpy3Ka pacTpOBBIX JaHHBIX HAIIPSIMYIO U3 apXHBOB ZIP U gzip.

OGC-cepsucut

Open Geospatial Consortium (OGC, OTKpBITBI TeompOCTPaHCTBEHHBIM

KOHCOPLIMYM) — 3TO MEXJIyHapOJHas OpraHu3alus, B COCTaB KOTOPOH BXOIUT

cBeire 300 kak KOMMCPYCCKUX, TAK U HCKOMMCPUCCKHUX, IMPABUTCIbCTBCHHBIX

H UCCIICAOBATCIIbCKHUX OpFaHH3aHHﬁ CO BCCTO MHUpa. Ee YYaCTHUKH 3aHUMAIOTCA

pa3paboTKOM U MPaKTUYECKON pean3aliiel CTaH1apToB B 001acTH reouHdopma-

ITMOHHBIX cepBUCOB. Hanbomnee Baxusie crienudukanmu OGC:

WMS — Web Map Service (kmueatr WMS/WMTYS);

WMTS — Web Map Tile Service (kmuear WMS/WMTYS);

WEFS — Web Feature Service (kimuent WFS u WFES-T);

WFS-T — Web Feature Service — Transactional (xmuent WFS u WES-T);
WCS — Web Coverage Service (kmueat WCS);

SFS — Simple Features for SQL (crou PostGIS);

GML — Geography Markup Language.

OGC-cepBucH BCce yalle UCTOIB3YIOTCS sl OOMEHa reonpoCTPaHCTBEH-

HBIMM JaHHBIMU MeXy pa3audHbiMu [ IC u xpaHwimiamMy JaHHbIX. B HacTos-

niee BpeMst QGIS moanepkuBaeT BCe BBIICTPUBEIECHHBIC CIIeU(DUKAIIUN B POJH

kiueHTa (SFS kak nposarifep aanabix PostgreSQL/PostGlIS).
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Ilpocmpancmeennvie 6azvl OAHHBIX

HpOCTpaHCTBeHHBIe 0asbl JaHHBIX IIPCAOCTABJIAIOT YIYYIICHHBIC BO3MOXK-
HOCTHU KOHTPOJIA HaJ F€0JaHHBIMU, PACIPECIECHHOIO JOCTYIa K HUM, Te000pa-
6otku Oompmmx 00beMoB maHHBIX. QGIS mogaepkuBaer paboTy CO Clemyro-
mMun OaszaMu JAaHHBIX U UX IIPOCTPAHCTBCHHBIMHA PACHINPCHUAMM:

e PostgreSQL/PostGIS;

SQL.ite/SpatiaL.ite;
MSSQL 2008 Spatial;
SQL Anywhere;
Oracle Spatial.

B3aumMogeiicTBue ¢ cepBepHbIMH M (paliIOBBIMH TPOCTPAHCTBEHHBIMU 0Oa-
3amu gaHHbIX B QGIS cyiecTBeHHO ympoiaercs Oiarogaps HAIUYUIO CHEIH-
ABHBIX MOJYJIeH, 00BeAMHEHHBIX MeHIO0 bhaza oannvix: DB Manager, SPIT,

odaitHOBOE peaKTUPOBAHHUE.
1.6 NMoHATHME U CTPYKTYpa NpoeKTa

ITepen nauanom padotel ¢ ['IC monbs30BaTeNb 3arpyKaeT B CUCTEMY pa3-
JUYHBIE JaHHBbIE (pacTpoBble W BEKTOpHBIC ciou, aanHble OGC, Tabnuiibl),
HACTPAMBaET MX CHMBOJHUKY M TMOPSAOK OTPUCOBKH, YCTAHABJIMBAET MAcIITao,
T. €. hopMupyeT paboyee OKPY>KEHHUE WIH CECCHUIO.

[IpoekT — 310 cnienmanbHbIi daiin dopmara XML ¢ pacmupenuem .qgs,
B KOTOPBIN 3alHMCBIBAETCS TEKyllee cocTossHue padboueit ceccuu QGIS. B namnb-
HEHIIEM 3TOT (pailyl MOKET UCTI0Ib30BATHCSA JIJ1s1 BOCCTAHOBJIEHUS pab0Uero OKpy-
xeHus. [IpoekT MOKHO paccMaTpUBaTh KaK «IaIKy», TJ1€ XPaHUTCS HHPOpMaIIUS
0 3arpy>KeHHBIX CJI0fAX, UX HACTPONKaxX, UCIOJIb3yeMON CUCTEME KOOPAUHAT, Ma-
pameTpax IpWIUIaHus U MHOTOE Apyroe. OTKphIBask M 3aKpbIBasi MPOCKTHI, MbI
OTKpPBIBAEM U 3aKPHIBAEM BCE KOMIIOHEHTHI, HEOOXOAMMBIC JIS PEIICHUS TOU WK

WHOM 3aJa4H.



16

Hampumep, M0OXHO co3AaTh MPOEKT 7151 OIU(DPOBKH (BEKTOPU3AIIHMH ) PACT-
POBBIX JIAHHBIX, B KOTOPOM KPOME COOCTBEHHO PACTPOB OYJIET TOJIBKO OJIMH CIION
JUIs OIIU(POBAHHBIX 00BEKTOB. B Ipyrom mpoekTte MOryT ObITh COOpaHBI CJOH,
HEOOXOMMbIE AJI IPOBEACHUS TUAPOIOTHYECKOTO aHAN3A.

Kpome HacTpoiiku pabodero okpy»KeHus MPOEKThl MOTYT UCIOJIb30BaThCS
u 11 oOecrieueHns 6e30macHoCcTh. Tak, MOKHO OJITOTOBUTH MTPOEKT, B KOTOPOM
B 3aBUCHMOCTH OT BBEJEHHOTO MapoJjsi OyayT 0TOOpaxaThCsi JOMOTHUTEIbHBIC
CJIOW WJIA CTAHET BO3MOKHBIM PEAAKTUPOBAHUE OMPEICTICHHBIX JaHHBIX.

OOparute BHUMaHUE, YTO MPOEKT HE COJACPKUT CaMH JTaHHBIC, B HEM Xpa-
HSATCA TOJBKO CCHUIKM Ha HUX. JlaHHble W (ailn mpoekTa MOryT HaXOJIUThCA
HE TOJIBKO B Pa3HBIX KaTajoraxX OJIHOI0 KOMITBIOTEPA, HO U HAa Pa3HBIX KOMIIbIO-
Tepax JIokaJibHOM cetu. [Ipu mepenaye nmpoexTa TPETHUM JIMIIAM TaKke HE0OXO-
JVMMO Tepe/iaBaTh U JAaHHbIE. VICKIIOYEHHUE COCTABISIOT MPOEKTHI, UCIIOIb3YIO-
e nmyosnunsie cepBuckl OGC.

B GonpmmHCTBE ciiydaeB CJIOU MPEACTAaBISAIOT co00i daiin min Habop daii-
70B Ha nucke (uckmoyeHue — ceppucbl OGC u 6a3bl JaHHbIX). [Ipu coxpanennn
poeKTa B (ailil Juisl KaKJI0TO CJIOS 3alMChIBAETCS MyTh, YKa3bIBAIOIIUI Ha pa3-
MeleHne ¢aiiaa — ICTOYHHUKA CIIOS.

IIpu nepeHoce uiu nepeuMeHOBaHUM (PaitiioB, 00pa3yrOUIUX CIOH, MyTh
Mensiercs, 1 QGIS npu OTKpBITHUM MPOEKTa HE CMOXKET HAlTu NaHHble. JJis
npeaoTBpanieHus nogoOHbIx cutyaruit QGIS mo ymoiuanuio mpu CoXpaHEeHUH
MPOEKTA 3aMMCHIBAET MYTH K CJIOSIM B OTHOCUTENILHOM (hopMme.

Kpome crnoeB m ux mapamMeTpoB B MPOEKTE TAKKE XPAHATCS HEKOTOPbIC
HACTPOWKH, BIUsironMe Ha Bce cion win nosenenue QGIS. K vum otHoCcsATCS:

e [BeT (DOHA ITABHOTO OKHA KapThl;

® IIBET BBIJCIICHNUS;

® [10JIb30BATEILCKUHN CITUCOK MAcCIITA0O0B (€M 3aj1aH);

® [apaMmeTpbl NPUIIUIIAHUS (€CIIH 33aHbl);

® CHUCTCMa KOOpAUHAT INPOECKTA,
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® MaKpOCHI,

® HACTPOMKH CepBepa,

® MakKeThl KapT;

e ornpeessieMble ClIou (€CiIH 3aaHbl);

® CTWJIM MO YMOJIYaHUIO (€CIIH 3a7aHbl).
PaGoTa ¢ BeKTOPHBIMY JTaHHBIMU

BekTopnsie mannbie (Shape-gaiiisl, cion PostGIS u Spatialite) — BaxxHbIi
HUCTOYHHUK MHPOpMai 00 00BEKTaX OKPYKAIOIIETO MHUpPa, KOTOPBIC B Cpeie
['MIC MoryT OBITh IPECTABIECHBI B BUJE TOYEK, MOJIMIMHUAN U TIOJIMTOHOB. SIBIs-
sch noaHopyHkimoHanbHOU HactonbHOU ['TMC, QGIS npenocraBnsieT BO3MOXK-
HOCTHU CO3JIaHUSI BEKTOPHBIX CJIOEB, MOAIEPKKH TOMOJIOTHH, (POPMHUPOBAHUS aT-
pUOYTHUBHOM COCTaBISIOUICH JaHHBIX, a TAKXKe BU3yalu3aluu (OTPUCOBKH) BEK-
TOPHBIX CJIOEB HA OCHOBaHHUH aTPHOYTOB.

WuctpymenTts! penaktupoanus B QGIS mpeacTaBieHsl 1ByMs TaHEISIMH,

Ha KOTOPBIX Pa3MCIICHBI CIICAYIOIMNUC HHCTPYMCHTBI:

Ouudghposka

/| B S &y <

& — TexyIue MpaBKH: MO3BOJIIET OTKATUTH/OTMEHUTH/ COXPAHUTh ITPaBKU
JUISL BBIJCJICHHBIX CJIOCB.

/| — peXHUM pEeNaKTUPOBAHUS: aKTUBUPYET PEKUM PEIAKTUPOBAHUA IS
CJI0S1.

[} — COXPaHUTH MPABKM: COXPAHIET BHECCHHBIE ITPABKU.

2 — 100aBUTH 0OBEKT: CO3aTh MOJIMIOH.

V.| — 106aBUTh 0OBEKT; CO3AATh JIHHUIO.

L

o'r3 — 100aBUTh OOBEKT: CO3/1aTh TOUKY.
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“2 — mepeMecTuTh OOBEKT: MEPEIBUIAET OOBEKT C MOMOIBIO MBILIH.

/& —penakTUPOBaHME Y3JIOB: U3MEHEHHUE MECTOMOIOKEHHS y3JI0B, T00aB-
JICHUE HOBBIX JBOWHBIM IIEITUYKOM MBITH, yaaieaue (Del).

5 — YJIAJIUTh BBIICJIICHHOE: Y/ajseT BhIOpaHHbIN(bIe) 00BEKT(bI).

=g — BBIpe3aTh OOBEKTHI: BHIPE3ACT BHIOPAHHBIC OOBEKTHI JIJISI X MOCIIE-
JYIOIIIel BCTABKH B CIIOW, HAXOISAIIUIACS B PeKUME PEeIaKTHPOBAHUS.
— KOMUPOBAaTh OOBEKTHI: KOMUPYET BEIOpaHHBIE OOBEKTHI B Oydep 00-
MeHa JJIs UX TOCIEAYIONIeH BCTaBKH B CJIOH, HAXOMSIIUICS B PEXKUME PEIaKTH-
pOBaHMUSI.
— BCTaBUTbh OOBEKTHI: BCTABIISIET 00BbEKTHI, HaXos1Iecs B 0ydepe 00-

MCHa, B CHOﬁ, H&XOHHMHﬁCH B PCXKUMC PCOAAKTHPOBAHUA.

Jlononnumenvuoie hynkyuu ouyugpposku

@ O G Co @ @ Co ® G )wce a9 ¥
> @ TP o ° R O Y | 05 | %% ¥ g

(X

©  — OTMEHHUTB: AacT BO3MOXHOCTb OTMCHUTD IIPABKU, IIPOU3BCACHHLIC

0e3 coxpaHeHusl.

€ | — BepHYTh: BO3BpaIllacT OTMEHEHHBIE paHee MpaBKH. J{J1s1 TOro 4TOOkI
BUJIETh CIHCOK BCEX MPOM3BOJUMBIX MPABOK, aKTHUBUPYHTE MaHenbs Mcmopus
npasox.

& — MOBEPHYTHh OOBEKT: BpalaeT BHIOPAHHBIH OOBEKT BOKPYT IIEHTPO-
uaa. Ecnu BeIOpaHO HECKOJIBKO OOBEKTOB, B KAUECTBE LIEHTPA BPALCHUS UCIIOJIb-
3yeTCsl IEHTP MUHUMAIBHOTO OXBATHIBAIOIIETO MOJMTOHA. UTOOBI IEpeMecTUTh
LEHTp BpaiueHus, 3axmute Ctrl u nepeBeanTe Kypcop MBI B HOBYIO TTO3HIIMIO
(He Ha)KMMasi KHOTIKY MBIIIN), a B HY)KHOM MecTe otiyctute Ctrl.

@ — ynpocTHTh 00BEKT: yIpOIIaeT TeOMETPHIO 0OBEKTa, YMEHBIIAs KO-

IMYECTBO BeplnH. [lopor ynpoliieHns onpeaensieTcss MHTEPAKTUBHO C TOMOIIBIO
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MOJI3yHKA, KOTOPBIN BCIUTHIBAET IIPH BHIOOPE MTaHHOW (PYHKITUH JIJISl BBIICJICHHOTO
00BEKTA.

€2 — 106aBUTD KOJIBIIO: BBIPE3AET «OTBEPCTHE» B BEIOPAHHOM IIOJIUTOHE.
S — 106aBHUTH YacTh: H00ABISET YaCTH K BEIOPAHHOMY OOBEKTY, Jejas

€ro coctaBHbIM. THCTpyMeHT paboTaeT Jijisi TMHUN U MOJIUTOHOB.

@) — 3amOJHUTE KOJBIO: CO3MAET KOCTPOBHON» IMOJIUTOH, UMEIOIIUI 00-

ITYI0 rpaHunly ¢ OCHOBHBIM. I/IHCTp}IMeHT pa60TaeT TOJIBKO AJIA ITOJIMTI'OHAJIbHBIX
CJIOCB.

3 — yaanuMTh KOJBLO: YAAIAET KOJIBIEBBIE MOJIUTOHBI.
52 — yIaIuTh 4acTh: yIaasieT 4YacTh COCTABHOTO OOBEKTA.
9| — KOppeKTUPOBaTh OOBEKTHI: U3MEHSICT MCXOAHYIO (OopMy OOBEKTA,

yAassisg 4aCcTh JIMHUY WU TTOJIMTOHA MEXY MIEPBBIM U TTOCIEHUM IIEPECCUCHUEM
C UCXOJIHOU JINHUEN.

(] ImapauiCiibHasa KpuBas: IIPCAHA3HAYUCH IS ITapalJICJIbHOT'O IICPCHOCA

JIMHUM U KOJIEL] ITOJIMTOHA. THCTPYMEHT MOXKET IPUMEHSATHCS K pEIAKTUPYEMOMY
CJIOI0 (B ATOM CJIydae U3MEHSIOTCS 0OBEKThI) WIIN K€ K (DOHOBBIM CIIOSIM (B 3TOM
CITy4yae co3ar0TCs KOIMH JIMHUIH/KOJICI] M TOOABJISIOTCS B PEIAKTUPYEMBIH CITOH ).
Takum 06pa3om, OH UEATHHO MOAXOIUT IJIsi CO3/IaHUs IMHEUHBIX CIIOEB ¢ (DUK-
CUPOBAaHHBIM I1arom. Pazmep cmelienus oToOpakaercs B HUKHEHN JIEBOM YacTH
CTPOKH COCTOsIHUA. [[71s1 co3manus mapamieabHON KpUBOH HEOOXOAMMO MEepeuTH
B Peoicum pedakmuposanus A BbIOpaTh UCXOJIHBIA OOBEKT. 3aT€M aKTUBUPYUTE
UHCTPYMEHT [lapannenvras kpueas v EPEMECTUTE KypCOP-TIEPEKPECTUE HA HE-
00X0IMMOE pacCTOsIHUE TIpH 3akaToi Kiaswuiie Ctrl.,

@Y — pa3OuTh 00BEKTHI: YTOOBI pa3pe3aTh OOBLEKT HA OTAEIBLHBIE YaCTU

IMPOCTO MPOBEANTE YECPE3 HCT'O JIMHUIO.

&% — pa30uTh YacTu: pa3pe3aeT 00BEKT Ha COCTABHBIE YaCTH.
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@0 — 00beIMHNUTH BHIOPAaHHEIE OOBEKTHI: OOBEAUHIET OOBEKTHI, KOTOPBIE

MMEIOT OOIIME TPAHULIbI U ATPUOYTHI.

d‘,’; - O6T)CI[I/IHHTI) anI/I6YTI>I BBIACIICHHBIX 00BEKTOB: ITO3BOJISCT 06T)CIII/I-

HUTb aTpuOyThl 0O0BEKTOB 0€3 00BeANHEHUs UX reoMerpuil. [{nsg storo gocra-
TOYHO BBIOpaTh OOBEKTHI U 3aT€M HaxaTb KHONKY O0veounums ampubymul 8bi-
Oenennvix 06vekmog. IlosiBUTCA AManor, B KOTOPOM MOXHO YKa3aTb, KaKHe
UMEHHO aTpuOyThl Oy1yT UCIOJB30BaHBbI JIJIsl BHIOPAHHBIX OOBEKTOB U MPUHIIUI
X 00beIMHEHUs (HampuMmep, CyMMa, MUHUMYM WIH MakCuMyMm). B pesynbrare

BCE BHIOpAHHBIE 0OBEKTHI OYTyT UMETh OJJMHAKOBBIC aTPUOYTHI.
— MOBEPHYTh 3HAUKU: MMO3BOJISIET U3MEHUTH MTOBOPOT TOUYEYHOTO CHUM-

BOJIa Ha KapTe, €CJIM 33JJaHO BPAILEHUE M0 CTOJIOIY aTpruOyTUBHON TaOJIUIIBI TO-
YEYHOro CJ0s B BBINAAAIONIEM MEHIO /lononnumenvho Ha BKIaake Cmuib,
13 MEHIO CBOMCTB ciosi — Ceoticmea cnos. Ecniu ucnonssyerca SVG-mapkep,
TO HEOOXOIMMO HaXKaTh KHONIKY //epeonpedenenue ceoticme, akTUBUPOBAThH (piia-
XKOK Yeon W yKazaTh MOJI€ C JaHHBIMU O BpalleHuu. B 1pyrom ciyuae MHCTpY-
MEHT OyZeT HEaKTUBHBIM. YTOOBI IOBEPHYTHh OOBEKT, BBIACIUTE TOUCUHBIN 00B-
€KT Ha KapTe W BpPAILATE €ro, yAepK1UBasi HA)KAaTOU JIEBYIO KHONIKY MbIIIHU. [Ipn
3TOM OyZAeT 0ToOpa)xaTbcsi KpacHasi CTpelika ¢ BeJIMUMHON yria noBopota. Korja
BbI OTITYCTHUTE JIEBYIO KHOIIKY MBIIIIH, B Ta0JIKLIEe aTpUOyTOB OOHOBUTCS 3HAUCHHUE.
Ecnu yaepxuBath kHOTIKY Ctrl HaxaToil, moBOpOT Oy1€T OCYUIECTBIATHCA € 11a-

rom 15°
1.7 NMpoBepka Tononornuun

QGIS obecrieunBaeT moAIEPKKy TOIMOJIOTHH B IBYX BapuaHTax. Bo-mep-
BBIX, 3TO TOMOJIOTHYECKOE PEAaKTUPOBAHUE HETIOCPEICTBEHHO B ITPOIIECCE CO3/a-
HUS 00BEKTOB BEKTOPHBIX CJI0€B. BO-BTOPHIX, 3TO IpOBEpKa y’Ke CO3TaHHBIX BEK-
TOPHBIX CJIOEB C IIE€JIbI0 BBISBICHUS OMIMOOK TOmoJIOTuH. PaccmMoTrpuMm 06a 3ti

BapuaHTa MoJipoOHee.
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Oouwue nacmpoiiku

[lepen HavamoMm pelnakTUPOBAHMS Y3JI0B PEKOMEHIYETCS YCTAaHOBUTH Be-
JUYUHY MOpora NpUIUIAaHUs U paJnyca MOUCKa, YTO MO3BOJIMT ONITUMU3UPOBATH
peaaKkTUpPOBaHUE T€OMETPUHU BEKTOPHBIX CIIOEB.

llopoe npununanus — 310 paccrosaue, ucnonbzyeMoe QGIS mis moucka
ONMVDKANIIeTo y371a W/WIW CeTMEHTa, K KOTOPOMY HaJI0 MPUCOCAUHUTHCS TIPH CO-
3JIaHUH HOBOTO Y3J1a WJIM TIEPEJIBU’KEHUHN YK€ CYIIeCTBYOIIEro. Eciu mpeBbICUTh
MOPOT TPWIUTIAHUS, TO TIPY HAKATHH KHOTKY MBI y3e1 OyJeT CO3/IaH «B CTO-
POHE», BMECTO TOI'0 YTOOBI OBITh MPUBA3AHHBIM K YXKE CYIIECTBYIOIIEMY Y31y
W/Uiu cerMeHTy. BennuuHa nopora npujdiaHusl OKa3bIBaeT BIUSHUE HA (YHK-
LIMOHUPOBAHHUE BCEX MHCTPYMEHTOB IMPOrPAMMBI, CBSI3aHHBIX C BETMYMHAMHU JO-
mycKa.

OO6mias /y1s BCero MpoeKTa BEJIMYMHA MOpora MpUJIUIaHus yCTaHaBIUBa-
eTcsi B MeHIO Ycmanoexku — Ilapamempovr — Oyugposka. Ha Brnagke Oyugh-
POBKa MOXXHO YCTAHOBUTH PEXKUM MPWIMIAHUA M0 YMOJYAHUIO: K BEPIIMHAM,
K CETMEHTaM WJIM K BepIIMHAM U cerMeHTaM (puc. 4). Takike MOXKHO OTPEICTUTh
3HAQYEHUS M0 YMOJIYAHUIO JJIs €AUHUIl U3MEPEHUS opora MPUIUINaHus U pajiu-
yca MoucKa. DTH BEIMYUHBI MOTYT OBITh YCTAHOBJICHBI KaK B €IMHUIIAX KapThI,
TaK ¥ B ukcensx. [I[penmyiiecTBo UCTIONb30BaHUSI MUKCEIEH B KaUeCTBE €IMHMUII
3aKJII0YAETCs B TOM, YTO MPHU MACHITAOMPOBAHUU MOPOT MPUIUTNIAHUS HE OyleT

U3MCHATBCA.
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Puc. 4 — Hactpoiika oOumx napaMmeTpoB NpUIUNaHus st oupoBKU

Benuuuna mopora npuidianuAa AJjisl OTACIBHOI'O CJIOS YCTAHABJIIMBACTCA

B MCHIO Ycmanosku — Iapamempol npununanus... (puc. 5).
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% Tononoruueckoe pPEeaaKTHUPOEaHHE MpMAMNaTL K NepeceYeHnsaM

Puc. 5 — HaCTPOﬁKa MapamMCTpOB IIPHUIUIIAHNA JJIA OTACIBHOI'O CJIOA

O6paTI/ITe BHUMAHHUE, YTO BCIIMYHHA ITOPOTa NpUIrIIaHus JJIs1 OTACIbHOTO
CJIOA UMCCT IPCUMYIICCTBO HAl O6IIII/IM IMOPOroM MpHUJINIIAHHA, YCTAHOBJICHHBIM

Ha Bkianke Oyughposka. Takum 00pa3om, e€ciau HAAO OTPENAKTHPOBATH OJMH
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CJION M MPUJIETIUTH €r0 BEPIIUHBI K APYrOMY CIIOI0, HEOOXOIUMO aKTUBUPOBATH
Ilapamempwl npununanus cnos, 3aTeM CHU3UTH OOIIMIA MOPOT MPUIUIAHUS JJIs
IIPOEKTa JO MEHbLIEro 3HayeHus. KpoMme Toro, mpujiniiaHue HEBO3MOXHO IS
CJIOS, HE AKTUBU3WPOBAHHOIO B JHAJIOTOBOM OKHE MapaMeTpOB MNPHIIMIIAHUA,
HE3aBUCUMO OT MapameTpoB obmiero npuiumnanus. [loatomy Heodbxoaumo yoe-
JUTBCSA, YTO y CJIOS, K KOTOPOMY HEOOXOJUMO MPUMEHUTH NPUIUIIAHUE, CTOUT
(haaxox.

Paouyc noucka — 310 paccrostaue, ucnonbdyemoe QGIS mys moncka 671m-
JKalIIed BEPIIMHBI, KOTOPYKO BBl NBITAETECh NMEPEMECTUTH, IIEIKAsA KHOIKOU
MBIIIIH I10 KapTe. 3a npenenaom paauyca noucka QGIS He cMOXeT HalTH U BbIIE-
JUTh KaKy0-IM00 BEPIIMHY JI NOCIEAYIONIEr0 peJakTUPOBAHUs, O YEM CO00-
IIUT BCIUIBIBAIOLIEE OKHO IpeaynpexaeHus. [lopor npuwimnanusa u paauyc no-
MCKAa YCTAaHABIMBAIOTCS B €AMHUIAX KapThl WM MHUKCEISAX, TaK YTO JJIsi TOTO
YTOOBI yCTAHOBUTH IPUEMIIEMbIE 3HAUECHHS], JIyUILI€ BCETO C HUMU ITOAKCIIEPUMEH-
TUPOBATb.

Ecnu ycranoBnen caumikom 6oibmoit nopor, QGIS MokeT npuinenurbes
K HEBEPHOU BepUIMHE, OCOOEHHO €ciii padoTa UAET ¢ OOJBIIUM KOJIMYECTBOM
OJIM3KO pacHoJIOKEHHBIX BepIIMH. OJTHAKO CIMILKOM MaJeHbKUM MOPOT HE M03-
BOJIUT OOHAPYX UTh KAKOU-TMOO OOBEKT.

Pannyc noucka st pegjakTUpoBaHuUsl BEPIIMH B €IMHUIIAX CJIOSI yCTaHAB-
JuBaeTcs Ha BKIasike Oyugposra, pacnosioxKeHHON B MeHI0 Yemanosxku — Ila-
pamempul — Oyughposka. TaM ke yCTaHABIMBACTCS OOLIUMN JIJI1 BCETO MPOEKTa

MOPOT MPUIUTIAHUS.
Tononozuueckoe pedaxmupoeanue

Kpome ycranoBkM nmapaMeTpoB NPWIMHAHUS JJIs1 OTAEIBHOTO CJIOSI B A~
nore Ilapamempol npurunanus MOXHO aKTUBUPOBATH HEKOTOPHIE (PYHKITUN KOH-
TpoJisi Tonosoruu. Tak, 371ech MOXKHO aKTUBUPOBATh 1ononocuueckoe peoakmu-

posanue v/umn GyHkuuio Ilpedomsepawams nepeceuerue 0 HOBbIX NOJUSOHOB.



24

Onuus Tononocuueckoe peoakmuposanue PpeJHA3ZHAYEHA JIJIS1 PEAAKTUPO-
BaHUs U YIpaBJICHUs OOIIKMMHU IpaHULIaMU B Mo3auke noiuroHoB. QGIS «ompe-
nenseT» oOlre TPaHHUIbl B MO3aWKe MOJUTOHOB. [Ipu M3MEHEHHH MOJIOXKEHUS
BepHIMHBI 0HOTO nonurona QGIS mo3aboTurcst 0 ToM, 4TOOBI MOJIOKEHHUE BEP-
LIMHBI COCEAHETO MOJUTOHA N3MEHUIIOCHh COOTBETCTBEHHO.

Onuus /lpeoomspawams nepeceuenue HOGbIX NOIU2OHOE TTIO3BOJISIET N30e-
JKaTh MIEPECEUCHUI B MO3aUKE ITOJINTOHOB, YTO YCKOPSET PEIAKTUPOBAHUE CMEXK-
HBIX [TOJIMTOHOB. ECIM 0JIMH MOJIUTOH YK€ CYLIECTBYET, C IOMOIIBIO ATOW (PyHK-
IIUU MO>KHO OITM(POBATH HOBBII ¢ iepeceueHnem nepsoro, u QGIS oOpexer BTO-
POl TOJUTOH 10 0011el rpanuie. OCHOBHOE MPEUMYILIECTBO 3aKJIIOUAETCS B TOM,
YTO TO0JIb30BATENIA HE JOJKHBI IU(POBATH BCE BEPIIMHBI 10 TPAHULE CMEKHBIX
IIOJINTOHOB.

Hacrpoiika [lpununame x nepeceuenusm mO3BOJSIET KypCcOpPY NMPUIMNATH
K TOYKaM IepecedeHus: (POHOBBIX CIIOEB, JaXe €CIU B 3TOM MECTE HET MOJAXOs-

IIMX BEPIIUH.
Ilposepka mononozuu

QGIS moanepxuBaeT TOMOJIOTHYECKOE PETAKTUPOBAHKE, YTO TO3BOJISAET
n30erath OMMOOK MPH CO3JJaHUU HOBBIX 00BEeKTOB. Ho cyIiecTByromme 00beKThI
MOTYT COZEPKATh Pa3IMUHbIE OMMOKH, KOTOPHIE TOCTATOYHO TPYAHO HAUTH. s
npoBepku TomoJsioruu cioeB B QGIS ecTh cnemuanbHbIE MOIYNb, KOTOPBIM
MO>KHO BBI3BaTh U3 MEHIO Bexmop — [Iposepka mononozuu.

PaboTa Mmomyst ocHOBaHa Ha 3a/IaHHBIX TTOJIb30BATEIIEM TIPABUIIaX, HACTPO-
UTh KOTOpbIE 0YeHb NpocTo. [IpaBuiia mocTpoeHbl HA OCHOBHBIX MPOCTPAHCTBEH-
HBIX (YHKIIMSIX: PABEHCTBO, HAXOXJICHHE BHYTpPH, TIepeceueHre, kacanue. B 3a-
BUCHUMOCTH OT MOTPEOHOCTEN U KOHKPETHOM 3a7a4il HAOOp MPaBWII MOXKET OTIIH-
yaThcs. Hanpumep, 0OBIYHO BUCSYHE Y37IbI B IMHEHHOM CJI0€ HE HYXKHBI, HO €CITH

OHH OITKUCBIBAIOT TYIIMKH B yJ'II/I‘IHOI‘/’I CC€THU, TO BbI HC 6y)1€T€ HUX YAAJIATh.
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Pabora ¢ atrpudyramu

Tabnuma aTpuOyTOB MpEACTaBIAET OOBEKTHI BRIICICHHOTO ciost. Kaxxmast
CTpOKa TaOJHIIBI COOTBETCTBYET OJTHOMY OOBEKTY Ha KapTe U OTpaskaeT ero aT-
puOyTHI B cTOI01aX. OOBEKTHI B TA0INIIE MOKHO UCKATh, BHIACIATH, IEPEMEIIATh
U peIaKTUPOBATh.

YToObl OTKPHITH TAOIUILy aTPUOYTOB BEKTOPHOTO CJI0s, HEOOXOUMO Clie-
JaTh €r0 aKTHBHBIM, HAKAB [0 HEMY KHOTIKOW MBI B JIETCHJE KapThl. 3aTeM
B MeHIO Crou BwIOEpUTE Omkpwvims mabauyy ampubdymog. Takke MOXKHO OT-
KPBITH Ta0JIHIly aTpUOyTOB, MIETKHYB I10 CJIOIO B JIETEHE MPAaBO KHOMKOM MBIIITU
U BbIOpaB Omkpwuims madiuyy ampudymos U3 BHIIAAAIONIETO MEHIO, HAaKOHEIl,
MO’KHO HaXaTh KHOTIKY OmKpsims mabauyy ampubymos Ha TTaHeTT! UHCTPYMEH-
TOB Ampubdymoi. OTKpOETCS HOBOE OKHO, B KOTOPOM OyIyT MPEACTaBICHBI aTpH-
OyThl A Kaxxaoro o0bekra ciosi. KommuectBo 0OBbEKTOB YKa3aHO B 3ar0JIOBKE

aTpUOYTUBHOMN TAOJMIIBI.
Co30anue u pedaxmuposanue ampuoymos

Jlns mobGaBiieHUsI HOBOT'O aTpUOYTUBHOTO TOJISI B TAOIMILy cleiaiTe cIon
pelakTUpyeMbIM U BbiOepute /[lobasums nosne. B mosiBUBIIEMCS AUAIOTOBOM

OKHE 3aJlaiiTe OCHOBHBIC XapaKTEPUCTUKH 1moJist (puc. 6).

d JoGasute cTonbey |i|£—hj

Mma MNEW _FIELD

KomMMmeHTapWi | HoBoE Mone ANA peaakTUPOBaH
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fata
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Ak Ab

To4HOCTE 3

h

Puc. 6 — /luanoroBoe okHO 100aBieHus aTpudyTa
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ITo ymomuanuto B QGIS akTuBUpOBaHAa BO3MOXKHOCTh PEAAKTUPOBATH AT-
pUOYTHI HEMTOCPEICTBEHHO BO BPEMsI CO3/IaHUsI 00BEKTOB BEKTOPHBIX clioeB. Eciu
K€ BbI XOTUTE OTKIIOYUTD 3Ty (PYHKIIMIO HJIM UCIOJIb30BaTh 3HAYEHUS IO YMOJI-
YaHUI0, BOCTIONB3YHUTECh BKIIAIKOW MeHI0 Ycemanosku — [lapamempot | Oyugh-
posKa.

Bbonee mupokue BO3MOKHOCTH pabOThI C aTpUOyTaMu JIAIOT MOJIb30BATEIb-
ckue (HOpMbI pEAAKTUPOBAHUS, KOTOPhIE MOKHO HACTPOUTh Ha BKiIaake [lons

muaiiora Ceoticmea cnos (puc. 7).

./ Csoiicrsa cros — contours | Mons [ 2 [ |
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3arpysuTh CTUAB. .. COXpaHITE K&K CTaHASPTHBI 3arpysUTE CTaHASPTHBI CoxpaHUTB CTinb

oK Otvena NpumeHTs Cripaska

Puc. 7 — HacTpolika nosp30BaTenbckoil popMbl peakTUpOBaHUs aTpuOyTOB
Pacuem zeomempuueckux xapakmepucmuk

Knonka Kanvxynamop noneu B Tabnuie aTpuOyTOB MO3BOJISIET OCY-

HIECTBJISITh PACUYETHI HA OCHOBE CYIIECTBYIOUIUX 3HAUYEHUI aTpUOYTOB WX 33]1aH-
HBIX (DYHKILMI, HarlpuMep, IS pacuera JJIMHbBI WK TJIOMAAM Te€OMETPUUECKUX
00BeKTOB. Pe3ynpTaThl MOTYT OBITH 3alMCaHbl B HOBYIO KOJIOHKY aTpHOyTOB WU
UCITIOJIB30BATHCS JUIsl OOHOBJICHHS 3HAYEHUH CYIIECTBYIOIIEH KOJIOHKHU.

[Ipexxne uem HaxaTh UKOHKY Kanvkynamopa noneil, He0OX0IMMO TepeBe-

CTH CJIOHM B PCXKHUM PCAAKTUPOBAHMA. B nosiBuBmemcs AUaJIOrOBOM OKHE€ CHa4dajia
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HE00X0aMMO BeIOpaTh OAHY U3 omniuid: Ob6Hosums cywecmayrowee noie, ObHO-

8UMb MOJILKO 8blOpaHHBIE 00beKmbl WK co311aTh Hosoe none Tabnuiibl aTpudy-

TOB, Ky/1a OyayT A00OaBJIEHbI pe3yJIbTaThl BBIYNCICHUN.

UYtoOsl 700aBUTH HOBOE TT0JIC, HEOOXOIUMO yKa3aTh €ro UMs, THII (IIeJI0e

yucio (integer), mecatuunoe (real) wmu Texer (String)), pasmep, ¥ TOYHOCTH

(TONBKO 1151 iecATUYHOTO yncia). Hanmpumep, eciu 3a1aTh pa3mMep 1oJisd, paBHbINA

10, a4 TOYHOCTDb 3, TO 3TO 6yz:eT O3Ha4aThb, YTO B IIOJIC MOXKCT OBITH 3aITMCAHO IIIe-

CTHU3HAYHOC 4YUCJIO, ACCATHYHAA 3aIridTasa 1u 3 3HaKa moclie 38H$ITOI>’I, OIIpCACIIAIO-

IIFEe TOYHOCTH (pHC. 8).
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Puc. 8 — IIpumep pabotsl ¢ okHOM Kanvkynsamopa noneti

Cexuust @yHkyuu CONEPKUT BCE JIOCTYIHBIE ONMEPATOPHI, a TAKXKE MOJIS

v 3HayeHus. OnucaHue (PyHKIHMH OTOOPA)KaeTcsi B COOTBETCTBYIOLIEM IIOJIE.
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B none Buipasicenue otoOpaxkaeTcsi BhIpaXKEHHE, COCTABICHHOE U3 AJIEMEHTOB
rpynnsl @yukyuu. Hanbosee 4acTo UCIONIb3yeMble OTIepaToOphl BRBIHECEHBI Ha OT-
JeNbHYI0 naHenb Onepamopebi.

Beibepute pasgen [lons u 3uauenus B ciucke @yHukyuu 4ToObl YBUIETH
CIIUCOK UMeIoIuXcs atpuOyToB. g qoOaBnenus aTpudyTa B nojie Buipasicenue
JBaXKIbI IIETKHUTE IO €r0 UMEHU B cniucke [1ona u 3uauenus. B obuem ciydae
BbI MOKETE HUCIIOJIH30BATh Pa3HbIE MOJIs, QYHKIIMH U BEIMYUHBI IIPU COCTABJICHUU
BBIpaKeHHsI. UTOOBI MPOCMOTPETH 3HAUCHHSI TTOJISL, BBIICTTUTE €TO B CIIHCKE, 3aTEM
BBI30BUTE KOHTEKCTHOE MEHIO U BOCHOJIB3YUTECh OJHUM U3 BAPUAHTOB: 3azpy-
3UmMb 6ce YHUKAIbHble 3HayeHuss W 3azpy3ums 10 YHUKATbHBIX 3HAYEHU.
CrnpaBa nosBUTCS NOJI€ 3HAYeHUs noeu, 3al0JIHEHHOE 3HaYeHUsIMU. YTOObI J10-
0aBUTH 3HAUYCHHE B MOJ€ Bsipadcenus, CACNalTe NBOWHON IIETYOK MO HEMY
B CIIMCKE 3HAYeHUsl NOel.

I'pyninel Onepamopwl, @yuxyuu, Ilpeoobpazosanus, Cmpokosuvie, I eomem-
pudeckue M 3anucu TPETOCTABISIIOT pa3iuuHble QyHKIUU. YTOOBI 100aBUTH
GbyHKIUIO B TI0JI€ BuipasiceHue, BBl MIEIKHUTE MO €€ UMEHHU B criucke. Cru-
cok @yuxyuu, a Takxke rpynmsl Onucanue ¢yuxkyuu, Onepamopwl n Buipaosicenue
UCIIOJIB3YIOTCS TAKXKE MPU CO3IAHUU MPABUII 1JI1 OTPUCOBKH MO MPaBUIIaM U MPH
CO3/IAaHUU TIOJMUCEN HA OCHOBE BBIPAKECHUM.

Onepamopbl — apu(PpMETUIECKUE U JIOTHUECKUE OIEepaTophl, UCIONIb3Yye-
MbI€ B BBIPQXKEHUSIX, Hanpumep +, -, *.

Ycnosus — ycnoBHbIE oniepaTopbl U PYHKIIMH, UCTIOJIB3YEMBIE JJIsl COCTaB-
JICHUSI BBIPAKEHUI TUIIA «ECIH ..., TO.

DyHkyuu — MatemMaTudeckrue (QPyHKIHUM, TaKUe KaK KBaJpaTHBIA KOPEHb,
CUHYC, KOCUHYC U Jp.

IIpeobpazosanuss — GyHKIUA MpeoOpa3OBaHMs THIOB JAHHBIX JAPYT
B JIpyra, HalpuMep CTPOKH B IEJI0€ YUCIIO, IIEJIOTO B CTPOKY.

Jlama u epema — pyHkumu 1y paboThI C 1aTOM U BpEMEHEM.
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Cmpoxu — GyHKIIMA 00pabOTKHU CTPOK, TAKHE KaK MOUCK, 3aMeHa, N3MEHe-
HUE perucrpa.

L{gem — byHkumM ans pabOTHl € pa3nUYHBIMUA (DOpMaMH MPEACTABICHUS
I[BETA.

T'eomempus — hyHKIMHU, paboTarolIre C reoMeTpue 00beKTa (JINIMHA, TII0-
1aJb 1 T. I1.).

3anucu — byHkumuu 11 paboThl ¢ UIeHTU(PHUKATOpaMHu 3anucen (Hymepa-
IIUH).

Ions u 3Hauenus — COAEPKUT CIHUCOK Moiel ciosa. OTCioaa TaKkkKe MOKHO
MOJIYYUTh CIUCOK 3HAYCHHM TOJIA: BHIOEPUTE UMsI CJIOS, 3aTE€M BBI3OBUTE KOH-

TEKCTHOC MCHIO, U3 KOTOPOI'O U BBIMMOJIHACTCA 3arpy3Ka 3HAUCHUI MOJIS.
Ompucoeka 6CKMOPHbBIX CJl0€6

Bxrnaaka Cmuns 1o3BOMSET HACTpauBaTh OTOOpaKEHUE BEKTOPHBIX JIaH-
HBIX. 3/1ECh HAXOJATCS HACTPOUKH U3 rpymibl Ompucosxka, KOTOPHIE SBIISIOTCS
OOILIUMU JUTsl BCEX THUIIOB JIaHHBIX, U HACTPONKU OTPUCOBKH, 3aBHUCSIIINE OT TUIIA
reoMeTpuu cios. [lpo3paurnocms O3BONSET HACTPAUBATH ITPO3PAYHOCTH BEKTOP-
HOTO CJIOS. 3aJaTh MPO3PAYHOCTh MOXKHO Kak IMPHU TMOMOIIM TOJ3YHKA, Tak
Y BBEJISI TOUHOE 3HAUYECHUE B TOJIE.

Pexxum cMelBaHus 105 MO3BOJISIET MPUMEHSTH K CIIOSIM pa3IMuHbIe (-
(beKThl, paHee TOCTYIHbBIE TOJBKO B CICIMAIU3UPOBAHHBIX IpadUueCcKuX IMakKe-
tax. [Iukcenu, mpuHaaIe)anme TEKyIEeMYy CJIOK0 U HUKEIIEKAIIUM CIIOSAM, CMe-

IMMUBAKOTCA B COOTBETCTBHUU C 3aJTaHHBIM aJITOPUTMOM.
Tunwv ompucoeKku

[Tonp30BaTeN0 TOCTYMHBI YETHIPE TUMA OTPUCOBKH OOBEKTOB: OOBIYHBIN
3HAK, YHHUKAJIbHbIE 3HAYEHUs, TPAJlyMPOBAHHBIN 3HAK U HA OCHOBE mpasBuil. He-
MpPEPBIBHBIN (KOHTUHYAJIbHBIN) IBETOBOM CUMBOJI OTCYTCTBYET, T. K. [10 CYTH OH

ABJIACTCA YaCTHBIM CJIy4acM I'palyHpOBaHHOIO. YHUKaJbHBIC U rpaayupOBaHHLIC
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3HAaKH MOTYT OBITh HACTPOEHBI C UCIOJIb30BAHUEM JIMCKPETHBIX LBETOB WUJIU He-
IIPEPBIBHOM IBETOBOW HIKAJIbI. JIJI1 TOYEUHBIX CIIOEB TAKKE JOCTYIIHA OTPUCOBKA
co cMmemeHneM. Kaxxnqomy TUNy JaHHBIX (TOYEYHbIE, IMHEWHBIE U MTOJUTIOHANIb-
HBIE€) COOTBETCTBYIOT CBOM HAOOPHI CUMBONMKH. Bknaaka Cmuns OyaeT BUIOU3-
MEHSTHCS B 3aBUCUMOCTH OT BBIOPAHHOT'O TUIIa OTPUCOBKH.

Oobvbrunstit 3nak. OTprUCOBKA OOBIYHBIM 3HAKOM HCIIONB3YETCS 7151 0TOOpa-
KEHHS BCEX 0OBEKTOB CJI0s €JUHBIM CUMBOJIOM, 33JlaHHBIM T0JIb30BaTeneM. [la-
paMeTpsl CMMBOJA, HacTpauBaeMble Ha BKIaake Cmuab, YaCTUYHO 3aBUCAT
OT TUIIA CJIOS, HO BCE THIIbI ONMCBIBAIOTCS UJICHTUYHOU CTPYKTYpoH. B BepxHen
JIEBOM YacTU MEHIO HAXOAMTCS MPEANPOCMOTP TEKYIIETO COCTOSIHUS CHMBOJIA.
B npaBoii yacTh MEHIO — CIUCOK MPEIyCTAaHOBJIECHHBIX CHUMBOJIOB, JTIOCTYITHBIX

JUIs OTOOpaKEHHS 3JIEMEHTOB CJI0s IaHHOTO THMa (puc. 9).

r — = - = T h
/| Ceoiicrsa cros — contours | Cruas m
& OBbiuHbI 3HAK v
Eanrnubl Millimeter v
NpospauHocTs: 0% [J——— Tonuma 0.26000 =
{03 iosrveoc Leer —
B8 nona Symbols in group ¥ | Open Library
( SRS _ L:]
= - - lonasas H E El -------
- Beisoa — TpocTas nMHUS
@ Bridlewa» Canal Canal ri Construc Crossing Cycle p
& Aelicteua
$ Ceazn
Dam Ditch Drain  Floodwa) Footpath Jetty
lﬂ Avarpammbt
(i MeTaaaHHble - i
Living s LockedRc Motorwa Motorwa Pedestric Primary
: o umas g % ’ (=]
Primary Residenti Residenti River Riverban Road [~
* [ - ‘ ! ‘ ‘ o ] | & ‘ Save fononHuTensHo
W OTpucoska
Mpo3paqHoCTL @ 0 =
PEXiM CMEWMBAHUA CNOS OBbi4HBI1 v | Pexum cMewnsaHins obbexkTos OBbi4HBIA .
3arpysuTb CTUMb. .. COXPaHUTb KaK CTaHASPTHBIN 3arpysuTb CTaHAAPTHLIN CoXpaHUTb CTUNb =
OTtMeHa MpuMernTb Cnpaska

Puc. 9 — Ilpumep Brnaaku Cmuio
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Ecnu BbI 1IENIKHETE MO EPBOMY YPOBHIO 3HaKaA, TO YBUJAUTE, YTO B JIEBOU
4aCTH €CTh BO3MOKHOCTb HACTPAUBATh TAKWE OCHOBHBIE €0 apaMeTphl, KaK pas-
Mep, IPO3PavYHOCTb, LIBET, HOBOPOT. B TaHHOM ciydae CJIOM 3HaKa paccMaTpuBa-
I0TCSl KaK €IMHOE 1enoe. boree neranbHble HACTPOWKY IapaMeTpPOB CTAHOBATCS

JOCTYITHBIMH, €CJTH IIEPEUTH KO BTOPOMY YPOBHIO yCJIOBHOTO 3HaKa (puc. 10).

e — — == — = B!
/| Ceoiictsa cnos — contours | Crvab &Iﬂ
\
& OBt sHaK 54
Tun cnos MpocTas nuHMA o
UseT =1
€3 Moanvon TonwmHa MHA 0.26000 : Milimeter v
B o CHewerie 0.00000 5 | Milimeter v
CTunb nuHIM CnnowHas v
Q/ OTpucoska = =
Er—dine
CoeanHeHue PR Packa 54
® oo o
asl MAHUS
KoHLb! I KsagpaTHble v
(Q Aelicreus
s Monb30BaTENLCKMA NYHKTUP | W3meHnTe
? Ceazn
EAMHMLLI 0TPE3KOB NYHKTHPa Millimeter >
lu AwarpamMmbl &
MepeonpeaeneHie CBOICTS. ..
.
fz MeTaaaHHbie
$|-‘ b ‘»‘AHV‘ Save
W OTpucoBKa
Mpo3paqHocTb C 0 :
PexiM CMEWMBAHUA CNOSt OBbi4HbIA v PexuM cMeLwnsaHns 06bexkTos OBbi4HbI .
3arpysuTb CTUMb. .. COXpaHUTb KaK CTaHAaPTHbI 3a&rpysuTb CTaHASPTHLIN CoXpaHuTb CTUNb 4
OTMeHa MpuMeHTL Cnpaska

Puc. 10 — CDparMeHT Auajora Co3aaHus COOCTBEHHBIX CHMBOJIOB

Takum 0Opa3oM, BBl MOXKETE CO3/IaBaTh M HACTPAUBATh CIIOKHBIC ITOJIh30-
BaTEIbCKUE CUMBOJIBI, COCTOSIIIINE U3 HECKOJILKUX CJIOEB, /IS KOTOPBIX JOCTYITHBI
CIIEIYIOIINE HACTPOUKH:

e TUMN CJIOSI CUMBOJIa — MpOCTas reoMerpuyeckas Qurypa (mo ymosiya-
HUIO — DIJUTUTIC), TEKCTOBBIE, TPOCThie, SVG-MapKephl, BEKTOPHOE TOJIE;

® pasmep;

* yrom
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® [[BET;

® IUpUHA OOBOJKY;

e cMeleHue no X, Y.

OOparute BHUMaHHE, YTO MOCJE TOTO KaK Bbl YCTAHOBUIJIM pa3Mephbl Kax-
JIOTO CMMBOJIAa HA HMDKHHUX YPOBHSX, pa3Mep BCETO0 CUMBOJIA B LIEJIOM MOXKET U3-
MEHATHCS B Tosie Pazmep BbIcIIEro ypoBHs. [Ipu 3TOM MpoUCXOAUT U3MEHEHHE
pa3Mepa CUMBOJIOB C COXPaHEHUEM MPONOPLMI UX COOTHOILIeHUA. HacTpouB Ta-
KUM 00pa3oM CUMBOJI, BBl MOKETE T0OABUTH €0 B CIUCOK CUMBOJIOB IO yMOJT4a-
HUI0, HaXKaB Ha KHONIKY CoxpaHums, ¥ UCIIOJIb30BaTh B OYIyIIEM.

Bonee Toro, BBl MOKeTE COXpAaHUTh CTUIIb B BUAE (aitina ctuis cios QGIS
(.qml) umu SLD-daiina (.sld). Bel Taxke MoxeTe yrnpaBisiTh CBOUMU CUMBOJIAMU
C MOMOIIbIO MEHIO Ycemanosku — Ynpasnenue cmunamu: 100aBIATh, peIaKTH-
pOBaTh, YAAISITh M JICTUTHCS CUMBOJIAMHU, OPTAaHU30BBIBATh MX B TEMAaTHUCCKHEC
TPYIIIBL, IEPEONPEEIATH CAUMBOJIBI, JOCTYITHBIE 110 YMOTYAHHUIO.

Ompucoska yHuxKanoHviMu sHadenusmu. VIcmonp3yeTrcs TUisi OTPUCOBKU
BCEX DJIEMEHTOB CJIOS €IMHBIM, OTNIPEICTICHHBIM MOJIB30BATEIEM CUMBOJIOM, IIBET
KOTOPOTO OTpakaeT yHHKaJbHOE 3HAYEHHE BBIOPAHHOTO aTpulyTa 3JIEMEHTA.
Bxnaaka Cmunb 103BOJISIET BHIOPATS:

e 1oJie (B CIIUCKE TOoJIei);

e 3HaK (B quayiore Bvioop yclo6H020 3HAKA);

® T'paJUeHT (B CIIUCKE IIBETOBBIX IIIKAN).

Knonka /Jlononnumenvno B HIDKHEM TPaBOM YTy JAMANIOra TMO3BOJISET
yCTaHaBJIMBAThH MOJIS, COJAEpKalue UHPOPMAIMIO O TMOJSX BpPAIIEHUS W Mac-
mraba 3Haka. i1 ynoOcTBa CMCOK B LIEHTPE MEHIO BBHIBOAUT 3HAYEHHUS BCEX
YHUKAJIbHBIX 3HAYCHUH BBIOPAHHOTO aTpUOyTa BMECTE C UCIIOJIb3YEMBIMH JIJIS OT-
PUCOBKH CUMBOJIAMHU.

Br1 MokeTe co3aTh MOJIB30BaTEILCKUM TPAIUCHT, BEIOpaB Hoswbill epau-
eHm... U3 BBIMAJIaloNIero crucka I paduenm. B iponomkenne BbIOOpa MOSBUTCS

JIAAJIOTOBOE OKHO CO CJIEAYIOIIUMU TUIIAMH ITPAJUEHTOB: JINHENHBIN, CITyYalHBbIMN,
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ColorBrewer u cpt-city. [lepBble Tpu comepkaT BO3MOXXHOCTH CO3JaHUS He-
CKOJIBKUX OTIOPHBIX TOYEK (KJIacCOB) B IIBETOBOM mikasie. BoiOop cpt-city OTKpbI-
BaeT IUAJIOT BEIOOPA M3 OOJIBITIOTO KOJMYECTBA MTPEAYCTAHOBICHHBIX TPAJMCHTOB

(puc. 11).

‘E IpaawenT cpt-city

—

| KaTeropiq

I |L1Mﬂ

l Bce rpagneHTbl

Bce rpaaueHTLI aBTopa

Palettes for diverging, signed or anomaly data (69)

i

chacBrBG11

cheBreG

voXpOop

A

BrBG

Bathymetry
Blues
Discord
Diverging
Greens
Greys
QGIS
Precipitation
Reds
Temperature
Topography
Topography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes
Transparency

PiYG PRGN PuQr RdBu

L

RdGy RdYIBu RdYIGn Spectral

BrBG blue-tan blue-tan-d blue-yellow

:

MpeanpocMoTp WrHoprawa |

NankTpa

MyTb

IuueHzHA

COXPEHUTE KaK CTEHAAPTHEIA FPaaMEHT OTMeHa Crpaexa

Puc. 11 — ®dparment nuanora BeIOOpa rpaueHTa

I'padyuposannsiit 3nak. I'pagypOBaHHBIN 3HAK UCIOJIB3YETCS I OTPHU-
COBKHM BCE€X JJIEMEHTOB CJIOSl €IMHBIM, OINpEIEICHHBIM TO0JIb30BaTEIeM CHUMBO-
JIOM, TIBET KOTOPOTO OTPakaeT COOTBETCTBHUE BHIOPAHHOTO aTpHOyTa AIeMeHTa
HEKOTOPOMY KJIacCy Juana3oHa 3HaueHuid. DopMa HaCTPOMKH TpalyupOBaHHOTO

3HaKa IPEICTaBIICHA HAa PUCYHKE 12.
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he

. Obume & TPEAYMPOBEHHEIR SHAK T
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oarcH
MpagneHT - Blues - OBpaTtuth PeiM | HarnAnHble MHTEPBaNk! -
- Mons PaBHbIe MHTEPBaNSI
3Hak |ﬂmanasaH ObosHaqeHme KBaHTin (pasHoE Komv4ecTEo)

&
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200000.0000 - 400000.0000
400000.0000 - 500000.0000
600000.0000 - 300000.0000

800000.0000 - 1000000.0000

, Brison

70586,9950 - 2000000000
200000,0000 - 400000.0000
400000.0000 - 5000000000
600000,0000 - 800000, 0000
800000,0000 - 1000000,0000

EctecTseHHsie iHTepsans! {IxeHkc)

CTaHASDTHOE OTKNOHEHKE
HarnaaHeie WHTepsans!

uG’ AeicTeua

1000000.0000 - 1183714.8400  1000000.0000 - 1183714.8400

’ ‘ CBAsn
KnaccnduumposaTs NoBasuTe Knacc Yoanuts Yoanuts Bce JononHMTensHo T
In A1arpamMe!
W OTpycoBKa
H T o Y
G MeTapaHHsle MpazpaHocTE C 0 =
PEsiM CHELIMBAHWR CNOA OfbIMHBI ¥ | PEXHM CMEWMBEHMA 0ELEKTOB OfibIMHbIA hd
3arpysuTh CTUG. .. COXPAHMTE KaK CTaHASPTHAIR 3arpysuTh CTaHAAPTHLIA COXPaHUTE CTUML -
OTHeHa MpUMEHITE. Cnpaeka

Puc. 12 — ®opma HacTpOWKH rpayupOBAaHHOTO 3HAKA

Kak u B cityqae oTpUCOBKHU KaTErOPUSMHU, MOYKHO UCIIOJIb30BaTh UHPOpMa-
MO O BPAIlICHUH U MaciTabe U3 3apaHee 3aJaHHbIX MoJieil. AHAJIOTUYHBIM 00-
pazoM Cmuib TIO3BOJISIET BHIOPATH:

e 1oJie (B CIIUCKE TOJIei);

e 3HaK (B quayiore BulOop yCiosHO20 3HAKA);

® T'paJueHT (B CIIMCKE IIBETOBBIX IIIKaN).

Kpome storo, Bel MOXKeTe 3a7aTh KOJUYECTBO KIJIACCOB, & TAKKE PEKUM
KJ1accu(uKaImy 3JIEMEHTOB BHYTPH KJiacca (B CITUCKE PEKUMOB). J{oCTyTHBI clie-
TYFOIINE PEeKUMBI:

1. PaBHBIC HHTEPBAJIBI.

2. KBanTunu.

3. EctectBennsie unTepBansl (>keHke).

4. CtangapTHOE OTKJIOHEHHE.

5. Harnsgasie HTEpBAJIHI.

Cnucok B nieHTpe BKIagku Cmuib OTOOpakaeT KJIacChl BMECTE C X JIha-

mazoHamMu, a TaKK€ COOTBETCTBYIOIINEC UM CUMBOJIbI U ITOATIHNCH.
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Ha ocnoge npagun. Vicnionb3yercs Juisl OTPUCOBKU BCEX AJIIEMEHTOB CJIOS
C MOMOIILI0 CUMBOJIOB, 0a3UPYIONIUXCS HA OTPEIeJICHHBIX NMpaBuiiax. LIBeT cum-
BOJIOB OTpPa)kaeT COOTBETCTBHE BHIOPAHHOTO aTpuOyTa 3JeMEHTa HEKOTOPOMY
kiaccy. B ocHoBe mpaBuit nexat BoipaxeHnus SQL, 11 ux co3qaHus MOKHO UC-
noJib30BaTh Koncmpykmop 3anpocos. JIuanor mo3BoJsSeT BBHINOIHATh TPYHIIU-
POBKY MpaBwWiI Mo GUIBTPY WM MaciTady, a TakKe HAaCTPOUThH MCIOJIb30BaHHE

ypOBHCﬁ 3HdKa MW HCIIOJb30BAHUC TOJIBKO IICPBOIO IIOAOLICAIICIO IIpaBHJIA

(puc. 13).

7 — B
/| Ceoiictsa cros — IHwi mexi | Ctus @I&J

\’\ Obwye Mpasuna A

Label Rule Min. scale Max. scale Count l Duplicate

& cm

MicTo oBnacHoro nianopaaKyBaHHs “admin_level” =6
Cinbcbka [ cenvwHa paga “admin_level” =8 1:50 000
€ noanuar / il =

0 St ¥ OTpucoBKa
ﬁi’ Aencreua

Mpo3payHocTs §; 0
. ’ Ceazu

ln Awarpammbl

MeTaaaHHbIe

4

PEXUM CMELUMBAHWA CNOS OBbI4HBIN v | PexuM cMeWwnBaHna 06beKTos OBbI4HbIN b

3arpysuTb CTUAb... X COXpPaHWTL KaK CTaHAaPTHbI 3arpysuTb CTaHASPTHLINA CoXpaHUTb CTUb

OTtMeHa MpumMeHnT CnpaBka

EBS Nons
‘/ Orpucoska MGl | («]»]
. Bimon c o @) | Vsmerrs ~ | | MoacuuTaTs 0BbEKTHI TMOPAAOK OTPUCOBKM. ..

-

Puc. 13 — ®opma 3aanus OTPUCOBKH JJIEMEHTOB ciiost Ha ocrose npasu

JI7ist co3aHust paBUiia BBIJCIUTE CYIIECTBYIONIYIO CTPOKY MM HAXKMUTE
KHOIIKY +, a 3aT€M BBIJICINTE HOBYIO CTPOKY. Jlanee Ha)xXMUTE KHOTIKY M3menums
npasuio. B nuanore Ceoticmea npasuia He0OX0AMMO yKa3aTh Ha3BaHHE MTPpaBUiIa
(puc. 14). HaxxMHTE KHOIIKY «...», YTOOBI OTKPBITE KOHCMPYKMOP 8blpadiceHUil.
B cniucke @yuxyuu Be16epute paznen llons u 3nauenusi, 9To0bl YBUJIETH CITUCOK
noJiel aTpuOyTUBHOM TaOJIMITBI, KOTOPHIE MOTYT MCIOJIb30BAThCS MPU TOCTPOE-

HuU npasuia. s no6aBneHus arpudyTa B 1oJie BuipasiceHue NBaXKIbl MICIKHUTE
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Ha ero UMeHHU B criucke 1o u 3nauenus. Ipu coctaBieHUH NpaBuil MOXKHO HUC-
M0JIH30BaTh JIFOOBIC JOMYCTUMbIE KOMOMHALIMHM TTOJIEH, 3HaYeHUI U (YHKITUH, KO-

TOPBIC BBOIAATCA B IIOJIC Bblpaofceﬂue.

[ /' CeoiicTsa npasuna lild_hr

OBosHauqeHme | Micto ofnacHoro nianopsaAKYBaHHA

QunbTp | “admin_level® =6 MposepuTb
Onucanune

B npeaenax macwTaba

{HUMENbHbLIA + 100( =1 MaKCMManeHb

® SHak

EanHnus! Millimeter v

MpospaqHocTb: 75%

UseT E—2

Symbols in group ¥ | Open Library

i [a] [ s . [a]
| J

=== MpocTas nMHKA 3

4] ' corners diagonal dotted green land water =
W= [pOCTas NMHUA (=] | wrrm ‘_
= [N ».
® | | = | ) || & Save
l OK ] OTMeHa

Puc. 14 — ®parment nuanora s 3aganust Ceoiicmea npaguia

OTPHUCOBKHU JJICMCHTOB CJIOA

Iloonucu. Ecth HECKOIBKO CIIOCOOOB J0CTYIA K AUAJIOTY MOANUCENH 00b-
€KTOB CJIOSl. ITO MOXKHO c/ienath yepe3 MeHio Crou — Iloonucu, Ceoticmaa ciost |
Iloonucu, nanenb UHCTPYMEHTOB [loonucu. Kaxaplii U3 3TUX cnoco00B MO3BO-
JISIeT HACTPauBaTh CJICAYIOIIME MapaMeTphl MOAMKUCEN CIosl: TEKCT, (hopMaTHpO-
BaHue, 0ydep, GoH, TeHb, pa3MellIeHUE, OTPUCOBKA. PaccMoTpuM noapoOHee, Kak
peaTn3yIOTCS 3TH BO3MOXHOCTH.

B nepByto ouepenn, aktuBusupyire Guiaxkok Iloonucvieams 06vexmol 3HA-
yenusiMu nojisi 1 BBIOEPHUTE aTPpUOYTHBHYIO KOJIOHKY, COACPIKAIIYIO TIOJITHCH.

Ecau BBl xoTuTe IMOAITMCBhIBATH 00BEKTHl Ha OCHOBE BBIpEDKGHHfI, BBI6epI/ITe
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KHONIKY /[uanoz BelpaxkeHui. Jlanee onvcana nocienoBaTeabHOCTh JEUCTBUAN 11O
CO3JIaHUIO MPOCTHIX MOJNHUCEN 0€3 UCTOIb30BaHMS BO3MOKHOCTEN [lepeonpede-
JIeHUs1 C80UCME U3 JTAHHBIX CJIOS, PACIIOJIOKEHHBIX PAIOM C KaXKJIbIM BBITIA1a10-
IITIM CITUCKOM.

BbI MOXeTe omnpenenuTh CTUIb Tekcta B MeHIo Texcm (puc. 15). Hoas
GYHKIHS — 3TO ONPEACIICHUE PETUCTpa TEKCTa: BEPXHUM, HIKHUH, TIepBas OyKBa

MIPOTIUCHAS.

-
¢ Ceoiictea caon — bt_poi_pnt wgs84 | Mognucn ® m
ol poi_p g
\'..__.__ Obuwme X MNoanuceiBaTe obbEKTEI SHEYEHMAMM NonA | NAME o @
’ w Of
.& CTune pasze
) Lorem Ipsum
{abe| Mopnmon
ES Nons @
l Biison Lorem Ipsum b ] =C |
|
{;@ GETEEE Tetct CTWk TekcTa |
+ab
+ 4 corom < ¢ BOPMATUPOBIHME | | )y MS Shell Dig 2 - €&
. 882 Bydep
IER pmarpamme @ oo HauepTaHie OfkidHBI - &
o Ters
q MeTapaHHsIe @,% PasmeweHne . & & A= A=
J‘, OTpucoska Pazmep 8.2500 = @
points - @
Lser L (=8
MpospadHocTs C 0% = “;
Peructp BES MIMEHEHM - @
lHTEpEan mexay Byksama | 0.0000 : “;
mexay cnosamA | 0.0000 : “;
Pemim crelwmsania | OBerHbI - "
3arpysiThb CTHAb. .. COXPaHWTE KaK CTaHAEpTHBIA 3arpysHTh CTEHAAPTHEIA COXPaHWTE CTHME =
OTMeHa MpyMeRUTE Crpaexa
-

Puc. 15 — ®opma 3amanus pe>KMMOB OTPUCOBKHU MTOAMHCEH

Hauunas ¢ Bepcuu 2.0 cTanu 10CTYIHBIMU PA3JIMYHBIE PEKUMbBI CMEIIINBA-
HUs U1 noanvceil. B Mento @opmamuposarie MOXHO yCTAHOBUTh CUMBOJI T1€-

peHoca CTPOKH, a TAaK)Ke MEKIYyCTPOUHbIA MHTEPBAJI U BRIPABHUBAHUE HAAMMCEH
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(puc. 16). na dopMaTupOoBaHus YUCIOBBIX 3HAYEHUH yCTaHOBUTE (iiakok Pop-
Mamupoeamsv 4ucia, TOrAA Bbl CMOXKETE OTPETYJIMPOBATH KOJIMYECTBO 3HAKOB

TpOOHOM YacTu, 1o0aBIeHUE +/— ISl TOJIOKUTEIBHBIX U OTPUIATESIIBHBIX YHCETT.

r . |
| Ceolictea cnos — bt_poi_pnt_wgs84 | Mognucw @Iﬂ—hj
\‘.._.__ Ofwme X NoannceiBaTe 0B bEKTE SHAYEHMAMM NoNs | NAME A $
’ w Ofpasel
'& CTuns —
) Lorem Ipsum
€abe| Moarmaon
B nona @
- B Lorem Ipsum | = |
i
U® AeficTeua abe Tewer DOpMATHDOBAHKE I
* DOpMaTHPOBaHME MHOMrOCTPOYHEIE NOAMWEW Ll
: CeAsn
be =
0% Bydep CHMMEON NEPEHOCE CTPOKMH (=8
Ill JAwarpammisl . or -
\J TeHs BricoTa cTpokk 1.00 cTpok = g
O 2
q MeTananHbie *g¥ Pasmewerine BrIpaEHUEaHIE Cnesa ~| &
J‘; OTpUCOBKS
DOPMATHPOBATE YMCNE @
[lpofiHan yacTs [3 l%] =

D OTHMEYETE NONOHMTENBHBIE YACNE SHAKOM <43 4=

3arpysuTE CTHAL. .. COXPaHWTE KaKk CTaHAEPTHEIA 3ErpyEMTE CTAHAEPTHENA COXpEHWTE CTHAL -

OTHEHa MPHMEHHTE Crpaska

Puc. 16 — ®opma 3amanus crioco0oB hopMaTUpOBaHUS TOTUCEN

s coznanus bygepa BOKpyT MOANKUCH BKIIOUNTE (priaxkok Bygepuszupo-
6amb noOnucY, 1 BaM CTaHYT JIOCTYITHBIMH TaKHWE€ HACTPOUKH, KaK pa3Mep, IIBET,
IIIUPHUHA, PO3PAYHOCTh, COSAMHEHNE CETMEHTOB M PS)KUM CMeIUBaHus Oydepa
(puc. 17). Ecinu duaxok 3akpawueams eHympennioio wacms 6ygepa ak TABUPO-
BaH, TO OH OYJIET CMEIINBATHCS C YACTHYHO MPO3PAYHBIM TEKCTOM. OTKIIIOUCHHE
3aKpallliBaHusl JaeT MPOTUBOIOIOXKHBIA dP(DEeKT (KpomMe Tex cliydaeB, Korja
BeT Oydepa coBmagaeT ¢ BETOM TEKCTA) U Jae€T BO3MOXKHOCTh MCIIOJIb30BaTh

TEKCT C OOBOJKOIA.
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\"..___._ Ofume ¥ MoannceiEaTe o0BEKTEI SHAYSHUAMK MonA | NAME 7 @
‘, — W Obpaseu
e Lorem Ipsum E
- Mona @
I s Lorem Ipsum =}
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- 858 Bydep
=
Pasmep 1,9000
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TeHe =
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4 MetagaHHbe dg¥ Pasmewenne
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3aKPAWMEaTE BHYTPEHHICKD YacTE Bydepa
Mpo3padYHocTE C 0% : @
CosanHeHMe CErMEHTOR | gRy Packa - @
PEMMM CMELUNESHWS OBkI4HEIR - @
3arpysuTE CTHAG. .. CoXpaH1Tb Kak CTaHAapTHEIA 3arpysuTh CTAHAEPTHEIA CoXpaH1TL CTHAb -
OTMeHa MPUMEHKTE Crpaexa

Puc. 17 — ®opma 3amanus tura bygep nis co3gaHus MOIMACEH

B mento @on ¢ nomornisio Pazmepa o X 1 Y MOKHO ONPENIETUThH pa3Mep
¢dona. Ucnions3yiite Tun — bygep, ecnu XoTuTe, 4T00BI (POH COOTBETCTBOBAJI pa3-
Mepy noanucu. Bel Takke MoxkeTe mogo0paTh napameTpsl BpaieHus oHa, ero
CMelIeHus, 3aJIUBKU U 00BoAkuU. Mcnonbs3oBanue napametrpoB Paouyc no X, Y
MO3BOJIIET OKPYIIIUTH YIUibl (hoHA. Tak e, Kak U JUist APYyrux napaMmeTpoB MOJ-
nuceil, 11t poHa TOCTYIHBI pa3IuuHbIe PEKUMbI CMEIINBAHUS.

Ucnonbiyiite MeHI0 Tens sl HACTPOUKH pa3IMyHbIX apaMeTpoB O0TOpa-
ChIBAEMOM TEHM: KOHTYpa, CMEILEHHs, pajauyca pa3MbIBaHHs, IPO3PAYHOCTH,
Mmacimraba M pexuma CMelMBaHUA. MeHw Pasmewenue WCIONb3YeTCs s
HAaCTPOMKH MapamMeTpoB IOJIOKEHHsI U IPUOPUTETOB noanucen. llepennsa B pe-
xuM Ha paccmosnuu om mouxu, Bbl MOKETE BBIOUPATh CEKTOP ISl pacIoIoKe-

HHA HOHHHCCﬁ. I[OHOJ'IHI/ITGJIBHO Bbl MOKCTC U3MCHATH HAKJIOH ITOIIMNCH 4YCPC3
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HACTPOWKY Y201 nogopoma. bnaronapst 3ToMmy CTaHOBUTCS BO3MOKHBIM PacIio-
JI0’KEHUE TTOAUCH B ONIPEAECICHHOM KBaJAPATE C ONPEAEICHHBIM HAKIOHOM.

B mento Ompucosxka HacTpauBarOTCs MapaMeTphl MOANUCEN U OOBEKTOB.
Hamnpumep, MOKHO yCTaHOBUTH JIMANa30H MacliTabOB, B KOTOPBIX OYIyT OTOO-
paxatbcs noanucu. Kpome Toro, MoxHO OTpEryJIMPOBaTh OCOOEHHOCTH 0TOOpa-
KEHHUST HakJaAbIlBaromuxcs mnonanucedl (dnaxok [lokaszvieams 6ce noonucu
(BKJIIOUAs HakJIabIBaromuecs)). Bo3aMOKHO Takxke OTperyanpoBaTh 0COOECHHO-
CTU TOJAMUCHIBAHUSI COCTABHBIX OOBEKTOB, OTPAHUYUTEH YHUCIIO MOIMUCHIBAEMBIX
00BEKTOB, MPEAOTBpAIATh NEPEKPHITHE OOBEKTOB MO ITUCIMHU.

[Ipu pabote ¢ IMHEWHBIMU CIOSIMU BBl HalJIETE€ HEKOTOPBIE CIIEIMATIbHbBIE
BO3MO>KHOCTH B MEHIO Pa3zmewenue. B 4aCTHOCTH, OANIMCHA MOKHO Pacroiarath
BJIOJIb KPHUBBIX, MApauIeIbHO, TOPU3OHTAIBHO, a TAK)XKE MO3UIIMOHUPOBATH Hal,
NOJI WM TOBEPX JIMHUKA (MOKHO BBIOpAaTh HECKOJIbKO BapHAHTOB Cpas3y, TOrAA
QGIS 6ynet BrIOUpaTh onTUMaNbHOE TIOJIOKEeHUE). B MeHto Ompucoska nis nu-
HEMHBIX CJIOEB TAKXKE €CTh BO3MOXKHOCTb OObeouHsams CesA3aHHvle JUHUU JUIS
yCTpaHeHHs AyOnupyrouxcs noanucei. [ns paboTel ¢ MOAMUCAMU TOJIUTO-
HaJIbHBIX CJIOEB B MEHIO Pasmewjenue eCTb BO3MOKHOCTb OTPETYJINPOBATH MOJIO-
YKEHHUE TIOJIMMCH Ha PACCTOSHUU HIIA BOKPYT IIEHTPOUA, 10 MepuMeTpy (¢ pas-
JUYHBIMA CHOCOOAMHU TIOJIO)KEHHUS] OTHOCUTENIBHO JIMHMM TpaHMIl), TOPU30H-
TaJILHO WX CBOOOIHO.

I[ToMuMO cTaHIApPTHBIX BO3MOYKHOCTEHM HACTPOMKM IMOJANMUCEN MOXKHO IIe-
peonpenensaTh X CBOMCTBA U3 AaHHBIX ciosi. Hanpumep, Bl MOXKETE pacCUUTaTh
KOOPAMHATHI LIEHTPOUIOB IMOJUTOHOB M UCIOJIb30BATh UX B KAYECTBE KOOPJUHAT
X, Y st pa3MeleHus NoANUCen, a 3aTeM BOCIIOIb30BAaThCS HHCTPYMEHTOM Iie-
peMenieHus MOANKUCEN Ha MMaHeIu HHCTPYMEHTOB [/oonucu, IpA 3TOM 3HAYEHUS

KOOpAMHAT NoANuced B aTpuOyTUBHOM TabJMIle OOHOBATCS.
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PaboTta ¢ pacTpoBbIMHU JaHHBIMH

PactpoBeie gannsie B 'MC npeacTaBisitoT co0oil MaTpHIly AUCKPETHBIX
syeek (MHUKcene), coaepKamux HHPOPMAIHIO O Pa3IMYHBIX XapaKTEPUCTUKAX
3eMHOU MOBEPXHOCTH (KaK JAUCKPETHBIX, TAK U KOHTUHYAIbHBIX). TUIUYHBIMU
PUMEPAMH PACTPOBBIX JAHHBIX SBIISIOTCS JAHHBIE JUCTAHIMOHHOIO 30HIHUPO-
BaHUS 3eMJM (KOCMOCHUMKH), PE3yJbTaThl T'€OMNPOCTPAHCTBEHHOTO aHaIN3a
u MozenupoBaHus (1udpoBeie Mojenu penbeda, mMopdhomMeTrpuueckue mnapa-
MeTpbl). B oTiinune OT BEKTOPHBIX JAHHBIX, PACTPbI HE COAEPIKAT CBA3AHHOU
0a3bl JaHHBIX (ATpUOYTUBHOM TAOIMIIBI) IS KXKI0M suelku. OHU TE€OKOIUPY-
I0TCS pa3pelIieHreM MUKceld U KoopauHatamu X, Y HadaJlbHOrO yria (Kak rmpa-
BHWJIO, HUYKHETO JIEBOTO), HA OCHOBAHUM KOTOPBIX U PACCUMUTHIBACTCS IMOJHBIN
oxBar cios. 1o no3BossieT QGIS koppekTHO pacmosaraTe TaHHBIE HA KapTe.
B kauectBe undopmanuu o npussaske QGIS ucnons3yer cBefeHus, coaepKalim-
ecsi HermocpeACcTBEeHHO B caMoM (aitine (Hanpumep, GeoTIFF) unu xe BHemHeM

daiine npusssku (doc-daiine).
Ceoiicmea pacmpa

[Tocne 3arpy3ku pacTpOBOTO CIIOS CTAHOBUTCS BO3MOYKHBIM M3YYCHHUE €TO
CBOMCTB W yNpaBJICHHE UMH JIMOO Yepe3 KOHTEKCTHOE MEHIO closi, JIubo depes
JTMAJIOT CBOMCTB pacTpa. KOHTEKCTHOE MEHIO paCTPOBBIX CIIOEB COJIEPIKHT CIICIY-
IOIIIE BO3MOYKHOCTH Pa0OTHI C pACTPOBBIM CIIOEM:

e VYBEeIMYUTH 10 OXBaTa CJIOS.

e VYBenuuuTh A0 Hauyuiiero maciraba (100%).

e PacTsaHyTh 3HaUEHMS 11O TEKYIIEMY OXBATYy.

e Ilokasath B 0030pe.

e VYIalIuThb.

e JlyOGinpoBarts.

o l3MeHUTHL CUCTCMY KOOpJAHWHAT.
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e BriOpaTh cuctemMy KOOpPAUHAT CIOSI ISl IPOEKTA.

e CoOXpaHUTh KaK... .

o CoxpanuTh Kak (aiin onpenenenus cios (.qlr).

e (CBoIlicTBa.

e [lepenmMeHoBaTh.

e KonmpoBaTh CTUIIb.

e BCTaBUTH CTUIIb.

e JloGaBuTH rpymiy.

e Pa3zBepHyTh BCe.

e (CBepHYTb BCe.

e OOHOBJIATH OPSIOK OTPUCOBKH.

J11st mpocMOTpa M HACTPOMKU Pa3IMUHBIX CBOMCTB pacTpa BOCIOIb3YHTECh
nuainoroM Ceoucmea c0s1, KOTOPBIA COAEPKUT CICTYIOIINE BKIAKU:

Obwue — 0ToOpakacT OCHOBHBIC CBEJICHUS O PACTPOBOM CJIOE I10 CIIEAYIO-
M Os1okam (puc. 18):

o Ungopmayus — obume CBEIEHUS O PACTPOBOM CJIOE€, TAKUE KaK MyTh
K UCTOYHUKY JTaHHBIX ((aiiny), oToOpakaeMoe B JiereH e UMs (KOTOPOe MOXKET
OBITh U3MEHEHO), KOJIMYECTBO PSAAOB U KOJIOHOK, 3HaueHus: No Data.

e Cucmema KoopOuHam — BEIBOJAUTCS MH(POpMAIUs O CUCTEME KOOPUHAT
B Bujie koja EPSG u Ha3Banus coorBeTcTBYIONICH poekuun. Ecnu daitn He co-
JEPKUT MH(POpPMALMU O CHUCTEME KOOPAMHAT U OTOOpaKaeTcs HEKOPPEKTHO,
TO Ha3HAYUTH BEPHYIO MPOESKIIMIO MOKHO C TIOMOIIBI0 KHOTIKU Bbiopams... .

® Buoumocmow 6 npedenax macuimadba — MOTYT OBITh YCTAHOBIICHBI JTOTIOJI-
HUTEJIBHBIC MMapaMeTPhbl BUIUMOCTH B COOTBETCTBUU C MaciiTabamu oToOpaxke-

HH:A. BHI/I3y BbI TAKXKC MOXKCTC BUIACTD MI/IHI/IO6p213 CJIOd, JICTCHAY W NAJIIUTPY.
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W VHbopmaa

Wma cnos srtm_100_2496 W B nereqae | srtm_100_2496
WcTounnk cnos | G:\__RELIEF_DATA_ \srtm_100_2496. tif

Cronbuos: 15202 Ctpok: 10041 3HaueHWe «HeT AaHHbIX»: -9999
BB Nvpamaas
W CucreMa KoopanHaT

R ricrompamo EPSG:2436 - Pulkovo 1942 / Gauss—Kruger CM 33E BuifpaTs...

[> MeTanaHHsle

v BuawmocTe B npeaenax MacwTaba

To] MirwmansHsii

Obpaseyn Nerenna Nanutpa

3arpysuTh CTaHAaPTHBN  COXPaHMTb KaK CTaHABPTHLIN 3arpysuTb CTUb... COXpaHUTb CTUNb. ..

OtmeHa MpuMeHuTb Cnpaska

Puc. 18 — ®opma 3aianust 06X CBOMCTB CIIOS

Cmunbs — yupaBisieT CICIYIONMMHU TTapaMeTpaMHi U HaCTPOMKaMU BH3ya-
au3anuu pactpa (puc. 19):

Buzyanuzayua — QGIS npepyaraer yeTbipe BapriaHTa OTPUCOBKH PacTpO-
BBIX CJIOEB, KOTOPBIE CIIEyeT BEIOMPATH C YI€TOM OCOOEHHOCTEH MCXOIHBIX JaH-
HBIX:

e MmnocoxkananbHoe yeemnoe — MOAXOAUT Ui (pailyioB, KOTOpbIE Mpea-
CTaBIIAIOT COOON MHOTOKaHAJIbHBIC PACTPHI (HAIPUMEDP, KOCMOCHUMKH).

o Unoexcuposannoe — OJHOKAHAIIBHBIA pacTp ¢ (PUKCUPOBAHHBIM HAOO-
pOM 3HaUYEHUH (KaTeropuanbHbIE PaCTPBhI).

e (onokananvbHoe cepoe — pacTp OyneT oToOpakeH B OTTEHKaX CEporo,
JAHHBIN CTIOCO0 UCTIONB3YETCS IO YMOYAHHUIO [T OTOOPAKEHUS OJHOKAHAb-
HBIX PacTpPOB, KOTOPhIE HE WMEIOT HWHJICKCUPOBAHHOW WJIM TPaTyHPOBAHHOU
IIKaJIbI (HarpuMep, pacTp aHATUTHYECKON CBETOTEHEBOM OTMBIBKH pelibeda).

o (JoHoKaHAIbHOE NcegooysemHoe — TaKOU Coco0 OTPUCOBKU MOIXOIUT
1151 haiiyioB C KOHTUHYJIHLHOM IIKAJIOW WJIU IIBETHBIX KapT (HarmpumMep, abCoIIOT-

HBIX BBICOT).
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/' Ceoitcrsa cnos — srtm_100_2496 | Cruns @@

P Busyanusaums

W LUser

Pesum cvewnsatns | OBbluHbIN 3 BoccTaHoBMTh l

lﬂ Mpo3pad4HocTL

ApKocTb —{)F— |0 | Kontpact =l |0 :

-
v
-
v

B3 Mvpamma: HaCoileHHOCTD —{)}— |0 | Ofecuseunsarite  Het 2

{7 | 100 2
Vil Bnteiiands 157 |

'_ MacTorpamma ToH ToHmpoBaTe | VHTEHMBHOCTD

(i ) MeTaaaHHbIe D Wrepronsisin

3arpysuTb CTaHAEPTHbINA CoXpaHuTb KaK CTaHAapTHbIA 3arpysuTb CTURb... CoXpaHWTb CTUMb...

OTMeHa MpuMeHUTL CnpasKka

Puc. 19 — ®opma 3amanus CTUIIS PaCTPOBOTO CIIOS

I]gem — oTBeuaeT 3a JOTMOJHUTEIHHBIC HACTPOUKH M300paKCHHsI, TaKUe
KaK PEeXHMMbI CMEIIMBAHUS CJI0s, SPKOCTh, HACBILIEHHOCTh, KOHTPACT U TOHUPO-
BaHUE.

Humepnonayus — BIMSIET Ha XapakTep U300paKEHUS MPU €r0 YBEIUUCHUH
WIM yMEHbIIEHUHU. BbIOpaHHbIi cioco0 nepeucKpeTu3ay Mo3BOJIAET AeIaTh
KapTy Oosiee KOHTPACTHOU (METO/ OMMKAMIIIEro cocena) Uitk ke Hao0opoT, ch-
MYJIMPOBaTh 0oJiee MIaBHbIE Nepexo0/ibl (OMIMHEHAs WM KyOn4ecKas rnepeauc-
KpEeTH3alus ), YaCTUYHO CIIIaXKUBasi H300pakxeHue.

IIpospaunocmv — QGIS obnagaeT BO3MOKHOCTHIO MOKA3bIBATh KaXKIIbIH
PacTpOBBIN CIIOM C pa3HBIM YPOBHEM MPO3padyHOCTH. Vcronb3yHTe MOJ3YHOK
IPO3PAYHOCTH AJI1 MHIUKALKUU MEPhI MPO3PAYHOCTH, ONPEACIIIIOEN, 10 KaKoh
CTEIEeHM OYJIeT BUJICH HIDKEIICKAIIUM CION — 3TO CBOMCTBO BEChMa MOJIE3HO, €CJIH
BbI XOTUTE HAKJIaJbIBaTh OJJHOBPEMEHHO HECKOJIBKO CJIOEB (HallpUMep, B ciiydae
KOMOWHUPOBAHUS CBETOTEHEBON OTMBIBKH M penbeda). bonee rmbko cremeHb
IIPO3PAYHOCTH MOXKHO HACTPOWUTH B NaHenu [lapamempul npospaurocmu, KOTO-

pass MO3BOJIICT YKa3aTb HMHIWBUAYAJIBHYHO IIPO3PAYHOCTL KaKJIOI'O IMHMKCCIIL

(puc. 20).
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\"\ Obuwwe ¥ O6wan Npo3pa4HoCTb W 3HAYEHWUE <HET AGHHBIX>

[_,' y R SHaueHue «HET AaHHbIX»:  -9999

% Crunb 2
Hynesas 0% Monxas [lononHUTENLHOE SHaYeHWe:

!! | Mpo3spayHocTb

W [NapaMeTpbl NPO3pa4YHOCTH
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]
3arpysuTb CTaHAAPTHbIA COXpaHUTb KaK CTaHAaPTHbIA 3arpysuTb CTUb... CoXpaHUTb CTUNb. ..

OK OTMeHa Cnpaska

Puc. 20 — ®opma 3amanus Mpo3pavHOCTH PACTPOBOTO CIIOS

Tupamuowvl — 60IBIINE PACTPBI BEICOKOTO pa3pelieHus MOTYT 3aMEJIUTh
Hapuranuio B QGIS. [Ipon3BoaANTEIEHOCT MOKET OBITh B 3HAUUTEIIBHOM MeEpe
YIIyYIIIeHA, €CJIA CO3/1aTh KOMUHU JaHHBIX ¢ Oojiee HU3KUM pasperieHuem (/Tupa-
muost), B TakoM ciryuae QGIS Oyner BeIOMpaTh paspelicHre, Hanbojee COOTBET-
CTBYIOIIEE TEKYyIIeMy MacITady mpocMoTpa JaHHBIX. [[J1s coXpaHeHHs THpaMul
HEO0OXOMMBI TIpaBa Ha 3alliCh B KaTaJIOT, B KOTOPOM XPaHSTCS OpUTHHAIBHBIC
nanubie. [Ipu mocTpoeHnn mupamMu MOXHO BHIOPATh OJIMH U3 aJITOPUTMOB Tepe-
JUCKPETU3AlMK: OMIKANIIMI cocell, cpellHee 3HadeHue, raycca, KyOn4ecKui,
Moja, HeT. Ecniu BbI BeIOEpETE BapUaHT CO3JaHusl TUpamMua Buympenuue (eciu
nomyckaetrcsi popmarom), QGIS moctpout BHyTpeHHHE muUpamMuabl. Bbl Takke
MOJKeTe BbIOpaTh BapuaHThl Brewnue u Bnewnue (Erdas Imagine).

OOparute BHUMAaHHE, YTO OIEpaIvs MOCTPOSHUS BCTPOCHHBIX MHUPAMU]]
MOJKET W3MEHUTh OPUTHHAIIBHBIN (aill JaHHBIX ¥ MX HEBO3MOXKHO OyIeT yna-
JUTH TocTie co3aanus. Eciu BbI XOTUTE COXpaHUTh OPUTUHAILHBIN BApUAHT JaH-

HBIX 0€3 HpaMHUI, CO3JaiTe er0 PE3EePBHYIO KOIHIO.
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l'ucmoepamma — 3Ta BKIIaJIKa 1a€T BO3MOKHOCTh IPOCMATPUBATh paclpe-
nenieHre 3HadyeHui B pactpe. [Ipu OTKpBITUH BKJIAJKU THCTOIpaMma CO3aeTCs
aBTOMATHUYECKH. J|JIs1 MHOTOKaHAJIBHBIX PACTPOB MO0 YMOTYAHHIO Oy Ty T TOKA3aHbI
BCE KaHaIbl. Bbl MOXETE COXpaHUTh TUCTOTPAMMYy KakK M300pa)KeHHE, a TaKXKe
OTpEryJupoBaTh €€ HACTPOUKH (JIMara3oH, KaHalbl, CIOCOO MpeICTaBICHUS JaH-
HBIX) C IOMOUIBIO KHOTIKU [lapamempebi.

MemaoanHvie — 3Ta BKIIaJKa COJEPKUT HauboJiee MoIHbIe CBEACHUS O pac-
Tpe, BKIIOYas CTATUCTUKY IO KaHaiaMm. Bocmonp3oBaBmmCh HHGOpMAIHCH
W3 METaJIaHHbIX, MOKHO JOTIOJHUTH PACTPOBBIN cioit Onucanuem, HUnghopma-

yueu npo ucmoynuxk, Memaoanuvimu ¢ cmanoapmuom gpopmame U T. .
ba3oBbie onepauuu

OcHOBHBIE BO3MOKHOCTH pabOTHI C pacTpaMu pealn30BaHbl B MOAyje HMn-
cmpymenmot GDAL, KOTOpBIN (PaKkTUYECKHU MPENCTaBIsAECT cO00M rpaduyueckuii
uaTepdeiic musa yrunut komaaaHou ctpokun GDAL. Cronma BXOAAT pa3nudHbIe
MHCTPYMEHTHI YNpaBiI€HUs U pabOThl C PACTPOBBIMU JAHHBIMHU, OTBEYAIOLIUE
3a mpeoOpa3oBaHre (OpPMATOB M JIAHHBIX, MEPENPOCIUPOBAHKE, 00BEIUHEHHE,
reoMoppoMETPUUECKUI aHaIIU3, 00pE3Ky, IOCTPOEHUE U30JIMHMI U Tpoune. Bee
3TH UHCTPYMEHTHI JOCTYIHBI B TOM Cllydae, €ClId MOJIyJIb YCTaHOBJIEH U aKTUBU-
poBaH. PaccMOoTprM HeKOTOpbIe HanOoJIee TUITMYHBIE ONepaIiy padoThI C pacT-
POBBIMU JTAHHBIMH.

Oopes3ka. InctpymeHT oOpe3ku MO3BOJISIET BbIpe3aTh (CO37aBaTh MOJ-
HabOp) pacTpoBbIE JaHHBIE HA OCHOBE YCTAaHOBIEHHOTO OXBara (BBEACHHOTO
BPYUYHYIO WJIN C KapThl) UM K€ TPaHUILl, COAEPKAIIUXCS B BEKTOPHOM (aile-
macke (puc. 21). JIuanor oOpe3ku T0CTyIneH u3 MeHto Pacmp — Hzeneuenue —

Obpeska.
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McxoaHeli dain (pactp) LC81830252013232LGN00_B1 | ¥ Bribpats...

Llenesoit daitn G:/band_01.tf Boibpath...

X SHaueHue <HET AaHHbIX» | 0 =
Pexum obpesku

® Oxsat Cnoi Macku
YKa3aTb 0XBaT Ha KapTe
BBeCcTH KOOPAWHATLI BPYYHYIO

X | 546137.432927 X | 586964.506098
1 : 2
Y | 5622871.0061 Y | 5580585.82317

R No6aBuTb pe3YNbTAT B NPOEKT

gdal_translate -a_nodata 0 -projwin 546137.432927 5622871.0061 ‘ ‘
586964, 506098 5580585.82317 -of GTiff G: —
\QGIS_Intro_Data\Landsat\.C81830252013232LGNO0\.C81830252013232LGNO ‘ ‘
0_B1.TIF G:/band_01.tif b

Puc. 21 — ®opma 3amanus mapaMeTpoB 00OPE3KH pacTPOBOTO CIIOS

Oobvedunenue. IHCTpyMeHT OOBEUMHEHMSI CO3/IaCT MO3auKy M3 Habopa
n300pakeHnil. Bce n300pakeHust TOIKHBI HAXOAUTHCS B OJTHOM CUCTEME KOOP-
JMHAT U COBIAJIaTh MO KOJWYECTBY KAHAJIOB, MPU 3TOM OHH MOTYT MEPEKPHI-
BaTbCsl U UMETh pa3Hoe pa3pelieHue. B TakoM ciydae B 001acTSIX NEPEKPBITHS
nocieaHee u300pakeHue OyJIeT CKOIMMPOBAHO IMOBEPX MPEIBIAYIIUX. JTOT JKe
MHCTPYMEHT ¢ onuued Ckreums noKaHaibHO UCTIONb3YETCs JUIsl CO3[aHUs KOM-
MO3UTHBIX U300paKEHHI.

Kanvkynamop pacmpoe. KabKkynatop pacTpoB U3 MeHI0 Pacmp 1m0O3BO-
JSIeT peaju30BbIBATh PA3JMYHBIE OIEpalMy pPacTpOBOM anreOpbl AJid CJIOEB
C UACHTUYHBIM MTPOCTPAHCTBEHHBIM OXBAaTOM U pa3pelieHueM. Pe3ynbTaTsl 3THX
pacyeToB 3alUCHIBAIOTCA B HOBBIM PACTPOBBIN CIOi B popMare, mojaep kuBae-
MoM GDAL. B 5ieBoil yactu KaiabKyJasiTOpa BBIBOASTCS BCE 3arpPy>KEHHbIE PacT-
POBBIE CJIOM, KOTOPbIE MOXHO MCIIOJIb30BaTh B pacueTax. [ nodaBieHus pactpa
B BBIPQXXEHUE MPOCTO JBAXKBI MEITKHUTE TI0 Hemy. [[1s1 moOaBieHus B BeIpake-

HHC OIICPATOPOB MOIKHO BOCIIOJB30BATHCA KHOIIKAMHU HMJIM KCE IMPOIHCATh HX
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BpY4HYI0. B cexuuu pe3ynbraToB 00beAMHEHBI CBOMCTBA Pe3yIbTUPYIOIIETO pac-
Tpa, TaKMe Kak OXBaT (MOYKHO MCIOJIb30BaTh OXBAT CJIOs, BBECTH 3HaUeHUs X, Y
BPYYHYIO I OTPETYIUPOBATH MO KOJIMYECTBY PSAAOB/KOJIOHOK). Takum obpazom,
€CThb BO3MOXKHOCTb M3MEHUTh pa3pellieHue pe3ylbTUPYIOIIEro pactpa (OyabTe
BHHUMATEJIbHBI, T. K. IPU NEPEIUCKPETU3ALMHI UCIIOIB3YETCS METO/1 ONM>KAUILIEro

cocena).
Busyanuzauus

QGIS o6magaeT MIMPOKUMHU BO3MOXKHOCTSMHM BU3YaJIU3allMH PAaCTPOBBIX
cioeB. Paccmorpum saBa HaunOosiee 4acTO BCTPEUAOIIMXCSl BapUaHTa: OJHO-

Y MHOTOKaHAJIbHBIE PaCTpHI.
OonokananbHble pacmpol

JIJ1st pacTpOBBIX CJIOEB, COACPIKAIINX KOJMICCTBEHHBIC 3HAUCHUS, MOYKHO
BBIOPATH Pa3IMYHBIC CIIOCOOBI BU3yalIN3allii, B TOM YHCIIC HETIPEPHIBHYIO IIBET-
HyI0 mKany. JlocTynmHbl Tpu crioco0a MHTEPHOJSIUN 3HAYEHUN pacTpa B COOT-
BETCTBHU C BHIOPAaHHOW LIBETOBOM CXEMOIA:

1. uckpeTHas.

2. Jlunetinasi.

3. Tounas.

[Tpu 3TOM MOXXHO M00AaBUTH, yIadUTh 3HAYCHHS KJIACCOB BPYUHYIO (MU
OTKOPPEKTHUPOBATH YK€ UMEIOIIHNECS ), BRIOPATh IPyTHe I[BETA U MOANKCH 3HAYEC-
HUM (JIBOMHOM IIETYOK 110 COOTBETCTBYIOIIEMY 3JIEMEHTY CTPOKH JIEJIA€T €To J0-
CTYITHBIM JIJI1 PEJAKTUPOBAHUS), 3arPy3UTh YK€ IMMOJATOTOBICHHYIO IIBETOBYIO
mKany u3 gaina.

B npaBoii yacT MEHIO BBl MOYKETE BOCITOJIB30BAThHCS BBITTAAONIAM CITHC-
koM Co30amb ysemogyto kapmy JUisl IPEIIPOCMOTpa B BBIOOpA TOCTYITHBIX I'pa-

nueHToB. O0paTuTe BHUMAaHKE, YTO BRIOPAHHYIO LKAy MOXHO MHBEPTUPOBATH
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(mepexmtoyarens crpasa). i BKIIOYEHHS peXuMa Kiaccupukanuu Pagnbie un-
mepeaivl HY’)KHO MPOCTO YCTAHOBHUTH KOJIMYECTBO KJIACCOB M HAXaTh KHOIIKY
Knaccugpuyuposams. B cnyuae pexxuma Henpepwiuwiii QGIS aBTOMaTHUeCKH
CO3/aeT KJIACChl B 3aBUCUMOCTH OT JUaNa30Ha MUHUMAJIbHBIX U MaKCUMaJIbHBIX
3HAYCHUM.

[TockonpKy OOJIBIIMHCTBO PACTPOBBIX HM300pPAKEHUN COACpKAT JIUIIh
OUY€Hb HEOOJIBIIOE KOJUYECTBO PE3KO BBIACISIONINXCS MUHUMAIIbHBIX U MaKCH-
MaJbHBIX 3HAYEHUH, 3TU BBIOPOCHI MOTYT OBITh YCTPAHEHBI C HCIOIb30BAaHHEM
HACTPOEK cpe3a ¢ HakorieHneM. HacTpoilku 1mo ymMOg4aHWIO YCTaHABIMBAIOT
JIMara3oH TaHHbIX OT 2 10 98% 1 MOTYT OBITh OTKOPPEKTUPOBAHBI BpYyUHYIO. M-
M0JIb30BAaHUE JIAHHOTO CII0c00a PACTSKEHUS TUCTOTPAMMBbI TIO3BOJISIET HOTYUUTh
Oonee KOHTpacTHOe H300paxeHue. Hactpoiika pacTspkeHUsT OT MHUHHMYMa
JI0 MAKCMMYyMa BKJIIOYAET B LIBETOBYIO LKAy BECh JAHANa3oH 3HAYEHHUH pacTpa,
IIPU ATOM PEe3yIbTHPYIOIIAs KapTa MOXKET MOJyuuThes Onexinoi. Takxke nuamna-
30H 3HaueHu Mun/Makc MOXHO YCTaHOBUTH Kak CpedHee +/— craHmapTHOE OT-

KJIOHCHHE.
Mnuocoxananvnvie pacmpui

B ciiyuae paboThl B pe’knMe MHOTOKaHaJIbHOIO LIBETHOTO M300paxkeHus 3
BBIOPAHHBIX U3 MHOTOKAHAJIBHOTO PacTpa KaHaia OyayT OTPUCOBBIBATHCA, MIPE-
CTaBJIsIsl KPACHYIO, 3€JIEHYIO U CUHIOK KOMITOHEHTHI, UCIOJIb3YIOUIUECS ISl CH-
Te3a IIBETHOI0 M300pakeHus. Bbl MokeTe UCIONb30BaTh HECKOJIBKO BapHAHTOB
yIIydllIeHHs] KOHTpacTa: bez uzmenenuii, Pacmsasxcenue 1o MuH/mMakc, Pacmsiice-

HUe u omceyeHue o MuH/mMakc, Omceuenue 1o MUH/Makc (puc. 22).
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m Ceoiictsa cnos — composite_01-07 | Cruas

W Busyanusauma

WzoBpaxeHite | MuorokaHanbHoe LISETHOE

v 3Ha4YeHna MUH/MaKc
| ‘ Mpo3pauHoCT KpacHblit KaHan KaHan 4 f

Mujuake | 6577 ® Cpes cHakonnenmenm | 2.0

B2 Nvpamaas .
3enéHblit KaHan Kanan 3 UH MaKC

| lNicrorpammMa Coentee +-
MuH/MaKe | 7516 c-rpaenuap-mée OTKNOHEHWE X

(i MeTanaHHble CuHMiA KaHan Kanan 2 OxsaT TouHoCTb

MuH/Makc | 8417 ® [onHbii ® PacuéTHbie 3HaqeHna (BoicTpee)

YAy4WeHne KOHTPacTa | PacTsKeHMe A0 MUH/MaKC Texywmit ®akTnyeckue (MeaneHHee)

3arpysutb

P User

P WHTepnonswis

3arpysuTb CTaHAAPTHLINA CoXpaHuTb Kak CTaHAapTHLIN 3arpysuTb CTUAb... COXpaHUTb CTUMb. ..

OTmMeHa MpuMeHnTbL Cnpaska

Puc. 22 — [Ipumep auanora HACTPOMKH OTOOPaKEHHUST PACTPOBOTO CIIOS

DTO MEHIO MpeJyIaraeT BaM MUPOKUE BO3MOKHOCTH HACTPOHUKHA OTOOpaKe-
HUS PacTpoBOTO cliosl. [Ipexkae Bcero, BaM HY)KHO IMOJTYYUTh AHAMa30H 3HAYCHUMA
JTAHHBIX BaIllero HM300pakeHHsl. DTO MOXHO CJieJlaTh, BHIOpAB OXBAaT M HaXKaB
Ha KHOMKY 3aepy3ums. QGIS MoxeT nonyuuts Pacuemuvie (ObicTpee) uinu Dax-
muyeckue (MeJJICHHEE) 3HAYEHUS TMANa30HOB MUH/MaKC JJi1 BRIOpAHHBIX KaHa-
7oB. Termepb MOXHO MacIITAOMPOBAThH TOJYICHHBIC 3HAYCHUSI MUH/MAaKC B COOT-
BETCTBHH CO CPE30M C HaKOIUIeHHeM (1o ymomdanuio 2-98%), MuH/Makc wiu
CTaHJAPTHBIM OTKJIOHCHHUEM.

Bce nacTpoiiku MoryT OBITH MPUMEHEHBI KaK Ha OCHOBE ITOJHOTO, TakK
¥ Ha OCHOBE TEKyIlero oxsara. Eciu BbI XOTHUTE MPOCMOTPETH OJIMH KaHal MHO-
TOKaHAJILHOTO PacTpa, YCTAaHOBUTE THUI H300pakeHUss OOHOKAHANbHOE cepoe

U B Ka4eCTBE KaHaJjla Ceporo BrIOEpUTE HEOOXOAUMBIN KaHa.
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Co3nanue kapr

Opnnoit u3 chep npuMeHeHus reorpapuyeckux HHPOPMAIIMOHHBIX CUCTEM
ABJIAETCS. KapTorpadus, B TOM YHCIIE U CO3/JaHHE MEeYaTHbIX KapT. ['mOkue cu-
cTeMbl cUMBOJIMKHY U nofnuce QGIS, byHKIIMOHANBHBIN U yTOOHBIN penakTop
MaKEeTOB IT03BOJISIIOT CO31aBaTh KPACHUBO BBITIIAAIINE KAPTHI JIFOOOM CI0AKHOCTH.
[Ipumepsl roToBBIX KapT, caenaHHbix B QGIS, MOXKHO MOCMOTPETh B CHIEUAb-

noii rpyme Flickr (https://www.flickr.com/groups/qgis/pool/). s co3manust me-

yaTHbIX KapT B QGIS HCHOnap3yl0T Tak Ha3bIBAEMbIE MAKETHI (PaHEe — «KOMIIO-
HOBKW»). MHTEepdeiic pegakTopa MaKeTOB OHAYATy MOXKET IMOKA3aThCs HENpPH-
BBIUHBIM M JIa)K€ 3allyTaHHBIM, HO OoraThlii (pyHKLIHMOHAJI CTOUT TOTO, YTOOBI
¢ HUM pa3zoOpatbcs. B npoexkre QGIS MoxkeT ObITh CO31aHO TPOU3BOJIBHOE YHCIIO

MaKETOB.
Peoaxmop makemos

PenakTop MakeToB MpegoCTaBiIsSET MOJb30BATENIO CIAEAYIONINE BO3ZMOK-
HOCTH:

® TOJJIEP’KKA CTAHAAPTHBIX U MOJIb30BATEILCKUX POpMATOB OyMary;

® CO3JaHHE MHOTOCTPAHUYHBIX MAKETOB,;

® co3JaHue cepui Kapt (aTiaacoB);

® COXpaHEHHUE KapThl B KaYeCTBe 1I1abJIOHa,;

® DKCIOPT FOTOBOW KapThl B PacHpOCTpaHEHHbIE PacTpoBble (HOpMaThl
(TIFF, PNG, JPEG u npyrue), a takxe B PDF u SVG;

® BO3MOXXHOCTh pa3MeIIeHHs Ha MaKeTe pa3IMuHbIX 3JIEMEHTOB o0 opMmIie-
HUS: MacIITaOHOM JIMHEHKH, yKa3aTessl «CeBep — I0r», JIETeH/Ibl, TaOJIULIbl aTpu-
OyTOB, N300paXKEHUH, TOANUCEN, TPAPUUECKUX TPUMUTHUBOB U T. 1.;

¢ (opmupoBaHre 0030PHBIX KapT U KapPT-BPE30K;

® TOJJICP>KKA BPAIICHUS BCEX DJIEMEHTOB.


https://www.flickr.com/groups/qgis/pool/
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OTKpBITh pEeIaKTOP MAKETOB MOXHO M3 MeHIO [Ipoexm — Co30amb ma-
Kem, BOCIIOJIb30BaBINKCh KoMOuHaiuei kinasui Ctrl + P wnu u3 nuanora Ynpas-
neHue maxemamu. [10 yMOTIaHHUIO CO37aETCS TTyCTON MakKeT.

OKHO peakTopa MaKeTOB YCIIOBHO MOKHO Pa3feiUuTh Ha CIEIYIONue 00-

nactu (puc. 23):
1) cTpoka MeHIo;
2) IaHEeI UHCTPYMEHTOB;
3) cTpoKa COCTOSHUS,
4) maBaroniue okHa (IaHesu);

5) pabouast 00acTb.
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Puc. 23 — OkHO pemakTopa MakeTOB

PaGouas o6macts umeet Bun trcta Oymaru. iIMeHHO Ha Hell OyayT pa3me-

1IaThCs DJIEMEHTHI OyAyiel KapThl. OCHOBHBIE HACTPONKH MaKeTa MOXHO U3Me-

HUTH Ha maHenu Maxem. K HuUM oTHOCSTCS: ¢opMaT M OpUEHTauus Oymarw,

YHCIIO CTPaHull, (POH CTPaHUIIbl, pa3pellieHue, eAMHNLIBI U3MEPEHU S, HACTPONKHU
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CETKU W TapameTpbl npuiumnanus. [locnennue nBe HaCTPOUKH OyAyT MEPEKPHI-
BaTh riao0anbHble ycTaHoBKU. [Tanens Ceoiicmea s1emenma, Kak BUIHO U3 Ha3Ba-
HUSI, TpeHa3HAuYCHA JJIsl HACTPOUKH MapaMeTPOB BHIOPAHHOTO 2JIEMEHTA MaKeTa.
[Tanenb 3aTOMUHAET NOCJICTHUM BHIOPAHHBIN 3JIEMEHT, U AaXKe MOCIIE CHATHUS BbI-
JIeJICHUS] U3MEHEHUE HACTPOEK AJIEMEHTAa OYyJIeT OTpakaThes Ha HeM. [lanens Am-
Jlac MpeIHa3HaueHa JJIsi HACTPOMKH peKUMa MevaTH CEpUil KapT, Tak Ha3bIBae-
MbIX atiacoB. [loroToBka aTiacoB paccMaTpUBAETCS HUXKE.

[TpakTyecku ar00as KapTa COCTOUT U3 HECKOJIBKUX OCHOBHBIX AJIEMEHTOB:

3azon060x — KaK NpaBuio, 3TO NEPBOE, HA YTO OOpaIlaeT BHUMAHUE MOJIb-
30BaTelb. 3aroJI0BOK JIOJDKEH ObITh KPATKUM UM B TO JK€ BpeMs 1aBaTh MIPE/ICTaB-
JIEHHE O TOM, YTO M300pakeHO Ha KapTe. MlHOrma mpUMEHSIOT ABYXYPOBHEBBIC
3aroJI0BKH.

Jlecenoa — KI104 K TOHUMAHUIO BaIlle KapThl, JOJKHA MTO3BOJISATH JIFOOOMY
MOJI30BATEII0 KApThl YUTATh €€.

Macwma6 — 00BIYHO yKa3bIBaCTCS HA KPYITHO- U CpeHEMACIITAOHBIX Kap-
Tax, 0OCOOEHHO €CJIM MPEINOIaracTcs X UCIOJIb30BaTh JJIsl BHITIOJHEHUSI U3Me-
PEHHU.

Tosacnumenvhwiti mexcm — COACPKUT TOTOTHUTEIHHYIO HHPOPMAIIHIO, KO-
TOpasi MOXKET OBITh MOJIE3HA MOJIH30BATEIISIM KapThI.

Pamka u koopounamnas cemka — pamka onpenensier kpas 001actu, 0Too-
paxxeHHOM Ha kapte. KoopauHaTHas ceTka UCHOJIb3YEeTCs ISl YIPOIUIEHUS OpH-
SHTAIlUM MOJIL30BaTEICH.

Vkazamenv nanpaenenusi — Kak NpaBwio, TpUMEHsieTcs, eciau: 1) kapTa
HE OPUEHTUPOBAHA CTPOTO Ha CEBEP U 2) HA KapTe U300pakeHa TEPPUTOPHS, HE-
3HAKOMasl ayJIUTOPHUHU.

Pasymeercsi, Bce mepedyrciIeHHbIC BBINIEC AJIEMEHTHI HE SBISIOTCS 00s13a-
TEJbHBIMH.

st no6aBnenus kaptel QGIS Haxkmute Ha KHOMKY /JJobasumb kapmy

Ha MMaHCJIM MHCTPYMCHTOB PCAAKTOPA MAKCTOB M, 3aKaB JICBYIO KHOIIKY MBIIIIH,
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IPOTSHHUTE KypCOp, HAPUCOBAB MPAMOYTOJbHUK Ha JIUCTEe MakeTa. JloOaBieHHas
KapTa MOXET OTOOpakaTbCsi B OJHOM U3 TPEX PEXKUMOB, BHIOpATh KOTOPHIE
MO>KHO Ha BKiajike Ceoiicmea snemenma Npy BbIIECIEHHON KapTe:

o [Ipsamoy2onbHuK SIBISIETCA PEKUMOM I10 yMouanuio. OtoOpakaercs Imy-
CTOM MPSIMOYTOJIBHUK C TEKCTOM «MecTo N300paskeHUsI KapThD».

e K5uw OTPUCOBBIBACT KapTy B TEKYILIEM pa3pellieHruu dkpana. [Ipu Beimos-
HEHUU MacIITaOMpPOBaHUSI B OKHE KOMIIOHOBIIMKA KapTa HE MepepuCOBBIBACTCS,
HO CaMO M300pakeHHe MaCIITaOUPYETCS.

o Ompucoexka. BeiOOp 3TOro pexumMa 03HAYAET, YTO MPHU BBINOTHECHUH
MacITabMpoOBaHUs B OKHE KOMIIOHOBIIMKA KapTa OyJeT MepeprucoBbIBATHCS, HO
C LIEJIbIO0 5KOHOMHH MECTA TOJBKO 10 MAKCUMAJIBHOTO Pa3pelIeHUsl.

Ko gBnsieTcst pexkMMOM MO YMOJIYAHHUIO ISl BCEX TOJIBKO 4TO J0OaBIICH-
HbIX KapT. Kpome no6asienust kaptbl QGIS Ha KOMIIOHOBKY MOKHO JI0OABIISITH,
pa3MelaTh, NepeIBUraTh U HACTPAUBATh JIET€HY, MACIITAOHYIO JIMHEUKY, N300-
paxeHus: U TeKCT. JloOaBieHre BCeX 3TUX AJIEMEHTOB BBIMIOJHSAETCS aHAIOTUY-
HbIM 00pa3oM — IyTeM BBIOOpAa COOTBETCTBYIOLIEIO MHCTPYMEHTA Ha MaHEIH

Y [IETYKOM MBIIIH T10 JUCTY MaKeTa.
Co3zoanue amnacoé

Hauunas ¢ Bepcun 1.8 QGIS nmo3Bonsier co3gaBars atiaacel. ATiac — 3TO
Ha0Op KapT, KOMIIOHOBKA KOTOPBIX OJIMHAKOBAa, HO COJEPKMMOE OTIMYAETCS.
Hanpumep, 3170 MOKeT ObITH HA0OP KapT 001acTel WM HAIMOHATIBHBIX MTAPKOB.
Coznanue atnaca cpencrBamu QGIS oT co3manust 0OBIYHOTO MakKeTa KapThl OT-
JINYAETCS BCETO JIUIIb JOTIOJIHUTEIbHBIMU HACTPOMKaMU caMoro Makera. J{jist co-

3JIaHUS aTJIaca OTKPOUTE MaHelb Amiac M akTuBUpyuTe Quiaskok Cozoame amaac

(puc. 24).
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Puc. 24 — HavanbHas gopma mporiecca co3anus atiaaca

Tenepp HacTpoUTE MapaMeTpHI:

e Crnoti noxpvimus — 3aJaeT TPAHMIIBI 00IacTei, KOTOpble OYIyT BBIBO-
JUTHCS HA MeYaTh. ITO MOTYT OBITh TPAHUIIBI PETUOHOB, HAITMOHAJIBHBIX MapKOB
WJIM IPOCTO aBTOMATUYECKH CTEHEPUPOBAHHAS CETKA HEOOXOIMMBIX Pa3MEPOB.

o dnaxok Ckpvimb clol NOKpblmusi — MO3BOJIIET HE OTOOpa)xaTh CJION
TpaHUIl Ha KapTe, IPU TOM BCE OCTAJIbHBIE CJIOU OYyT BHIBOJUTHCA.

e Quabmp — NO3BOJIAET BBIIOJIHUTD [1€YaTh aTiaca TOJIbKO JJIsI 3aJaHHOTO
MOJIMHOKECTBAa OOBEKTOB CJIOS TPAHMII.

o [llabnon umen ¢hatinos — 31eCh yKa3bIBaeTCs MabJI0H, TI0 KOTOPOMY OY-
JyT TEHEPUPOBATHCSI UMEHA BBIXOJHBIX (PaiiioB.

e Cozoasamb MHO20CMPAHUYHBIL OOKYMEHM — TI03BOJISIET CO3aBaTh OJUH
MHOTOCTPaHUYHBIN IOKYMEHT BMECTO MHOKeCTBa (paitioB. Baxno! HeoOxonuma
Mo/iep>KKa MHOTOCTPAHUYHBIX JOKYMEHTOB BBIOpAHHBIM (pOpMaTOM.

e Vnopsoouums no nonro — NO3BOJSET HACTPOUTH OPSAIOK MEeYaTH aTia-

COB, yKa3aB I10JI€ U HAalPaBJIEHUE COPTUPOBKU OOBEKTOB CJI0S TPAHHULL.



56

OcTanock TOIBKO YKa3aTh KapTy, KOTOpask OyAeT UCIOIb30BATHCS IS Tie-
yatu atiaca. s 3Toro Heo6Xo0IMMO BBIACTUTH €€ U Ha nanenu Cgoticmea d.ie-
MeHma aKTHBHPOBaTh (QIakok Hcnonvsyemcs ons amaaca (puc. 25). Taxxke
MOJIb30BATENIO MPEAOCTABISIETCS BHIOOP: MO0 MacmiTad KapTel OyJeT moaodu-
paTbcs aBTOMAaTUYECKU C YYETOM 3a/IlaHHBIX 0JIeH, 00 OyIeT UCIOIb30BaThCs

¢buKcHpOBaHHBIN MacIITal.
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Puc. 25 — 3apepmaromas popma mportecca co3gaHus atiaca
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2 KOHTPOJIbHAA PABOTA «PA3PABOTKA U UCIMNOJIb3OBAHUE
ANEKTPOHHOM KAPTbI B CPE[E QGIS»

3ananne. Pazpaborats u coznath B cpeae QGIS BEKTOpHYIO JIEKTPOHHYIO
KapTy, OTPAKAION[YI0 Ha TEPPUTOPUH BAIlErO PErHOHA MPOIECCHl B BRIOPAHHOMN
NPEIMETHOM 00JIACTH, TIPU PEIICHUH 33724 KOTOPOU IEeJIECO00pa3HO UCIIOIb30-

BaTh reOMH(POPMAIIMOHHBIC CHCTEMBI.
ITopsiaoK BHINOJTHEHUS

1. Ycranosute QGIS.
2. Yoeautech B pabOTOCIIOCOOHOCTH TPOTPAaMMBI, CO37aB IMPOCTCUIITHI
MIPOEKT, MpeajiaraeMblii K pPacCMOTPEHHIO Ha 0a30BOM pecypce CHUCTEMBI

https://docs.qqis.org/2.8/ru/docs/user manual/introduction/getting started.html#

sample-session.

3. Beibepute Ha pecypce http://gis-lab.info/qa/osmshp.html wmu npsmo

Ha_https://data.nextgis.com/ru/?lvl=regions&country=RU akTyaibHbIE BEKTOp-

HbIe TaHHbIe B (hopmare Shp-gaitios s Bamero peruona. B ciryuae HEBO3MOXK-
HOCTH TIOJIYYUTh JaHHBIE C YKA3aHHOTO pecypca, BOCMOIb3YHTECh JAHHBIMH JIJIs
Tomckoit obsactu (pa3MeIeHbl B 3JIEKTPOHHOM Kypce), MOJyYeHHBIMU C JaH-
HOTO pecypca U AaJIeKO HE aKTyaJIbHbIMH, HO BIIOJIHE MOAXOISLUIUMHU JIJIs BBITIOJI-
HEHUsI KOHTPOJIbHOU paOOTBHI.

PactpoBsiii cioit, naromuii reorpaduyeckuii 0030p BHIOpaHHOM BaMu Tep-
pPUTOpPUHU, MOXHO HAWTH B MyOJMYHBIX JAHHBIX yHUBepcuTera Wisconsin —
Madison. Komnnekius corimacoBaHHBIX BEKTOPHBIX M PACTPOBBIX TAHHBIX XPAHUTCS

Ha caitre www.naturalearthdata.com. /lanusie B daiinax ¢ NaturalEarthData mokpbi-

BaIOT Cpa3y BCIO TUIAHETY U «3aTOYEHBD» MOJ] KapThl pa3HOro Maciutada. Mcnomns-
30BaHKE, HAITPUMEP, CAMOTO KPYITHOTO U3 UMeroIuxcst MacmtadoB (1:10m) mo3-
BOJISIET OIICHUTH MECTO BHIOPAHHOW TEPPUTOPUH IO OTHOIICHHUIO KO BCEH TTOBEPX-

HOCTH 3EMJIH.


https://docs.qgis.org/2.8/ru/docs/user_manual/introduction/getting_started.html#sample-session
https://docs.qgis.org/2.8/ru/docs/user_manual/introduction/getting_started.html#sample-session
http://gis-lab.info/qa/osmshp.html
https://data.nextgis.com/ru/?lvl=regions&country=RU
http://www.naturalearthdata.com/
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4. N3yunte HalZiIeHHbIE TaHHBIE, COOPAaB MaKCUMAaJIbHO BO3MOXHBINA MPO-
exT B QGIS.

5. Cobepute TPOEKT, OTPAKAIONTUN COCTOSTHHE TPOIECCOB B BEIOpAHHOM
BaMHM MPEAMETHOU 00JIaCTH.

6. Co3naiite Kak MUHUMYM 3 HOBBIX BEKTOPHBIX CJIOSI B BalllEM MTPOEKTE —
TOYEYHBIH, JTMHEHHBI U MONUroHaNbHbIA. [IpukpenuTe Kk HUM aTpUOyTUBHBIE
TaOJIMIIBI U 3aM0JHUTE HE MEHEE 5 TapaMeTpOB Ha KK/l OOBEKT.

7. I[ToaroTOBBTE BHI, OTPAKAIOIINNA COCTOSHUE MPOIIECCOB B BHIOPAHHOM
BaMU MPEAMETHON 00JacTH, COAep AU MOANNCH OCHOBHBIX 00BEKTOB, TeMa-
TUYECKYIO PACKpacKy 0ObEKTOB U IIpoyee, HEOOXOIMMOE JIJIsl IEMOHCTPAIUH Xa-
PAKTEPUCTUK MMPOCTPAHCTBEHHBIX OOBEKTOB.

8. [ToAroToBbTE MAaKeT KapThl JIsl IEYATH.

9. ChopmupyiiTe OTUET, B KOTOPBII JODKHBI BXOJIUTH HE MEHEE 7 KOIUH
HKPAHOB, MOJHOBECHO WJUTIOCTPUPYIOIIMX MPOIECC CO3AAHUSA BAMU DJIEKTPOHHOM
KapThl, €€ HAIIOJIHEHUE U MAKeT KapThl Ui nneyaTd. OTYeT B LEJIOM JOJKEH yI0BIIC-
TBOPSTH TpeboBaHUsIM oOpazoBarenpHOro cranaapra Byza: OC TYCYP 01-2013.
PaboTbl cTyneHUecKre MO HANpaBJIECHUSM MOATOTOBKHA U CIIELHUAIBHOCTSM TEX-
HU4eckoro npoduiisa. O6mue TpedboBanus u pasuia opopmieHus. — Pexum no-

cryna: https://requlations.tusur.ru/documents/70.

JI0JDKHBI OBITH TIPEICTABICHBI KAK MUHUMYM CJIEYIONIAE KOTMH YKPAHOB:

e OOmwmii BUI COOpaHHOM KapThl O€3 CO3/1aBacMbIX HOBBIX cJ10eB. JlomKkHa
OBITH XOPOIIIO BUJIHA JIETEHA KAPTHI.

e Co3gaHHBIA BaMU MOJUTOHAIIBHBIN CJIIOW ¢ BUAMMOM JIETE€HJION U aTpu-
OyTHUBHOM TaOJIUIICH.

e Co3naHHBI BaMU JIMHEWHBIN CIION ¢ BUIUMOM JIETEHION U aTpuOyTHB-
HOI TaOJIMLIEH.

e Co37aHHBIA BaMHU TOYEYHBIN CIION ¢ BUIMMOM JIET€HA0M U aTpuOyTUB-

HOH TaOJIMLIEH.


https://regulations.tusur.ru/documents/70
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e OOmwmii BUJ1 COOpaHHOM KapThl C CO3/IaHHBIMH HOBBIMU CJIOAMU. JloJKHA
OBITH XOPOIIIO BUJIHA JIETEH/Ia KapTHI.

e dparMmeHT mporecca co3gaHus J00ro HOBOro o0OheKTa (TOYKa, JyTa,
IIOJINTOH) B BAIlIMX CIIOSX.

o KoHeuHBII MaKeT KapThl IS ITEYaTH.

10. OTyeT oTpaBbTE HA MPOBEPKY.
IIpumepHoOe HAMOTHEHUE KAPThI

[IpenmeTrHast 001aCcTh: TOPrOBBIE CETH (MYHULIUTIATHHBINA YPOBEHb).

B cocTaB BEeKTOpHBIX CJIO€B MOTYT BXOJUTh: 3/1aHUsl (TIOJIUTOHBI), JOPOK-
Has ceTh (JIMHUM), 3€JeHbIe HacaXJAeHUs (MOJUTOHBI), OCTAHOBKH OOIIECTBEH-
HOTO TpaHCHOpTa (TOYKU), BOAHBIE OOBEKTHI (IMOJIUTOHBI M JIMHUU), MAPUIPYTHI
JBIDKEHUS (JIMHUM), MHKEHEPHAs CETh (JIMHUU) U T. II.

B cocraB co3maBaeMbIX CI10€B MOTYT BOWTH TOPTOBBIE TOYKH CETEW, HAIIPU-
Mmep, «Jlenta» u «Abpuxoc» B Tomcke (monuronsl) (v ato0sie apyrue). [lomnu-
TOHBI JIUIA Pa3HBIX TOPTOBBIX CETEH BBIICISAEM I[BETOM HIIM IITPUXOBKOH Ha OC-
HOBE YKa3aHHBIX XapaKTEPUCTUK B aTpuOyTUBHON Tabyuile. ToueyHbIi coil Mo-
JKET MPEJCTABUTh OCTAHOBKM OOIIECTBEHHOTO TPAHCIOPTA Y TOPTOBBIX TOYEK.
[[BetoM mmm (hopMoOi 3HAYKA MOKHO BBIJCIHUTH Pa3HbIC MApPHIPYThl U BUIBI
TpaHcnopTa. JIMHEWHBIN CIONW MOMET MPEACTaBUTh MAPIIPYThl OT BHIOPAHHOM
BaMH TOYKH, HAIIPUMEP, BAIIETO JO0Ma, 10 OJMIKANIIINX TOPTOBBIX TOYCK Pa3HBIX
CETEN.

MakeT aJig me4aT MOKET COJepKaTh (hparMeHT TEPPUTOPUU C BBIICIICH-
HBIMH Mara3uHaMH Pa3HBIX TOPTOBBIX CeTeH, YKa3aHHBIMU COOTBETCTBYIONTUMU
UM OCTaHOBKaMH OOIIECTBEHHOTO TPAHCIIOPTA M BBIICICHHBIMH MapuIpyTaMH
(4acTsaM# MapIIpyToB), MO KOTOPHIM BBl JOOUPAETECH 10 ITUX Mara3uHOB Ha 00-
IIECTBEHHOM TpaHcropTe. Bce OOBEKTHI AOTMOIHSAIOTCS COOTBETCTBYIOIIMMHU

HaAIIUCAMH.
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OOpaTuTe BHMMaHHE, UYTO pacreydaThlBaeMblii MaTepuan JOJHKEH COnep-
aTh MAKCUMYyM I0JIE3HON MHMOpPMAIMU O TEPPUTOPUAIBHOU CUTYaIlMH, TO-
CKOJIbKY OH OTTOPIaeTcs OT AJIEKTPOHHOM KapThl. [03TOMy MakeT Ha nedatb J101-
KEH COJAEPXaTh MOSCHAIONIYI0O HAANKHCh, BBIHECEHHYIO 3a I0JE€ CaMOMl KapThl
(aHasior Ha3BaHMs JOKYMEHTA). B cuity peanbHbIX KOOpUHAT MOJIE3HO TOMEIIATh
AJIEMEHT «MacIlITabHasi TMHEHKa» IJI MPEAOCTaBICHUS] BO3MOXKHOCTH OIpeie-
JSITh pEAJIbHBIE PACCTOSIHUS, TAKKE JKEJIATENIbHO Pa3MECTUTh yKa3aTelb HAPaB-

JICHUSA Ha CEBEP.
BapuaHTbI KOHTPOJILHOM PadOThI

1. AnTeuHas ceTh Ha MyHULIMIIAJIBLHOM ypoBHE. Pa3neneHue Ha MyHUIU-
najabHbIE U KOMMepUecKue anteku. OTAebHO BBIACINUTD alTEKU C CAMBIMUA HH3-
KMMHU LICHaMHU.

2. 31paBOOXpaHEHUE — MOJIMKIMHUYECKUE YUPEKIECHUS HA MYHULIUIIATb-
HOM ypoBHE. PaznieneHne Ha MyHULIMITAJIbHBIE 1 KOMMEPUYECKUE MOJUKINHUKH.
OTaesbHO BBIACIINTH MOJMKIMHUKNA C ONEPATUBHBIMA XUPYPTHUECKUMH YCIIY-
ramu.

3. 31paBOOXpaHEHNE — CTOMATOJIOTHYECKUE YUPEKICHUS HA MyHHUIIUITAIb-
HOM ypoBHE. Pa3neneHne Ha MyHULUIIAIbHBIE U KOMMEPYECKUE YUPEKICHHUS.
OTAeNbHO BBIAETUTD YUPEXKACHHS C ONEPATUBHBIMU XUPYPTUYECKUMH YCITyTaMH.

4. Cucrema cpenHero o0Opa3zoBaHHs HA MyHHULIMIIAJILHOM ypoBHeE. Pa3nene-
HUE Ha CPEIHME IIKOJIbI M YUPEXKICHHUS CO ClielUaNu3aluei (TMMHa3uu U JIMLEHn
C yKazaHueM npoduiis o0ydeHus).

5. Cucrema BbIcIIero 00pa3oBaHusl HAa MyHUIIMIIAIBHOM ypoBHe. Pa3nene-
HUE COOPYEHUM BY30B Ha YueOHbIE U OOIIEKUTHS. MapuipyThl 0011I€CTBEHHOTO
TpaHCIIOPTa OT OOLIEKUTUN 10 YUEOHBIX KOPITYCOB.

6. Cuctema y4upexJIeHUM I OT/IbIXa U Pa3BJICUCHUN C KiacCUpUKAIICH
1o NMpoUITI0 — HOYHBIE KIIyOBbl, KITyObl IO HHTEpPECaM U T. 1. MapipyThl BHIXO/I-

HOTO JIHS 10 KiTy0aMm ropoja (Ha 001ecTBEeHHOM TPaHCIIOpTe).
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/. baHku 1 UX OTHENEHUs C pa3AeIeHUEeM O KOHKPETHbIM OaHkam — ['a3-
npombank, CoepOank u T. . MapmpyT K Ommkaiiimemy 6ankoMmaty. OCTaHOBKH
OOIIECTBEHHOTO TPAHCTIOPTa, OnmKaime K 6aHKoMaTaMm.

8. YupexxneHusi TOMKOJbHOTO BOCIUTAHUS C Pa3[CJICHHEM Ha MYHUITU-
NajgbHbIE U YAaCTHBIC. 30HBI 3€JICHBIX HACAKACHUM, ONMMKalIe K JaHHBIM yupe-
XKACHUSIM. MapuipyTsl 00IIECTBEHHOTO TPAaHCIIOPTa K ONrbKaliieMy U JydiiemMy
YUPEKICHUSIM.

9. HoBoctpotiku mocenenusi. Knaccudukarius 1mo romxy u MecsILy cadu J10-
MOB. OCTaHOBKH W MapmIpyThl OOIIECTBEHHOTO TPAHCIOPTA, OJKalIme K J10-
MaM, OJIM3KHUM K C/1ade B DKCILTyaTaIluIo.

10. Cucrema mapukmaxepckux. PasneneHue Ha MpocTo MapuKMaxepcKue
U CaJIOHBI KpacoThl. MecTa HCKYCCTBEHHOTO 3arapa ¥ HOTTeBbIe CTynuu. Mapri-
PYTHI K OrpKaiiiiel mapuKkMaxepcKoi U COSIPHIO.

11. ABTromactepckue nmoceneHus. Kinaccudukamnms mo Habopy yciayr — -
HOMOHTaX, Ky30BHBIC PaOOTHI U T. 1. OCTAaHOBKH W MapUIPyThl OOIIECTBEHHOTO
TpaHcnopTa, OJukKaiIme K MMHOMOHTAXKY M MapIIpyThl OT OCTAHOBOK JI0 BXOJa
B YUPEKACHUS

12. Cetb 11BeTOUHBIX Mara3uHoB. Kiaccudukaiys mo Habopy BETOYHOTO
MaTepuana. MapmpyTsl 10 HECKOIBKHUX TOYEK MPOJIAXKH IIBETOB OT BHIOPAHHOM
TOYKH — MECTO TIPOXKUBAHUS, MECTO MCIIOJIb30BaHUS TOBapa | T. 1. Pacmomosxke-
HUE 3€JICHX030B WU 0a3 XpaHEHUs [IBETOYHOTO MaTepHrayia. 30HbI OXBaTa MOKY-
MaTeIbCKOTO KOHTHHTeHTa (He 60jiee 15 MUHYT IMemKom).

13. lerckue mmomanku. Knaccudukamus mo creneHd oOOpYyIOBaHUS —
T'OPKH, IECOYHHUIIBI, CIOPTUBHBIC CHapsibl, Haanuue cetd Wi-Fi u T. . Bimkaii-
III€ OCTAHOBKHU OOIIECTBEHHOTO TPAHCIIOPTA M MAPIIPYTHI 10 HECKOJIBKHX ILJIO-
IIa/I0K OT PEAJTbHOTO WJIM BBIMBIIIICHHOTO MECTa MPOKUBAHUS.

14. Mecra cbopa Mmycopa. Knaccudukaiuys no cteneHu oOOpyI0BaHUS
pazzienbHOro cOopa 0TX0A0B. 30HBI BO3MOKHOTO pa3dpoca Mycopa BOKPYT ITyHK-
ToB cobopa (10-15 merpoB). MapiipyTsl TOCTyNa K MeCTaM pas/ieILHOTO coopa

OT PCAJIBHOTO MECTA IMPOKNUBAHUA, CTYACHYCCKHUX O6Hl€)KPITHfI U T. II
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15. 3apaBooxpanenue. [IMarHOCTUYECKHE MEIULIMHCKUE YUYPEXKICHHS.
Knaccudukanus no Buny u cyocranuuu aHanusa. [IpogykTel oOMeHa BellecTs,
KpPOBb, BUPYCHI U T. 1. OTAENBHO BBIACITUTH YUPEXKICHUS BHPYCOIOTHUECKON
HamnpaBlieHHOCTHU. birkaiiie aBTo0yCHbIE OCTAHOBKH M MAPIIPYTHI OT OCTAHO-

BOK 1O BXOJa B YUPCKIACHUAI.
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