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PlanetX - TpéxmepHbiii rnobyc BHyTpu QGIS. Fnobyc oTkpbIBaeTCA B OTAE/bHOM OKHE W MOKa3blBaeT BCHO
3emnto ¢ penbedom u aTMochepoit, OT BUAA U3 KOCMOCa A0 OTAe/bHbIX yauu,. Ha rnobyc noxarcs cnou
TeKyLLero npoekTa, CBOM METKU, MYyTU N MHOTOYrO/bHUKMW. Typbl 06/1€TatoT MeTKW, 3annchb Typa AaET Kaapbl
419 BUAEO.

CrtpaHuua moayns - www.informpp.ru.

YcTaHoOBKa

Moaynb pabotaeT B QGIS 3.36 1 HoBee, B TOM uncie B QGIS 4. MNposepeH Ha QGIS 3.36 c Qt 5 n Ha QGIS 4.0
¢ Qt 6. Hy>xHbl Bugeokapta ¢ OpenGL 3.3 n moaynb Python PyOpenGL. B c6opkax QGIS ans Windows
PyOpenGL ecTb.

MeHto Moaynn — YnpaBneHue mogaynsamu, novck no ciosy PlanetX, kHonka yctaHosku. MNMepesanyck QGIS
He Hy>eH.

[nobyc oTKpbIBAaETCSA 3HAUKOM Ha NaHenn UHcTpymeHToB PlanetX uan 13 meHto UHtepHet — PlanetX. Tam
e ctouT nyHKT «O Mogyne PlanetX». Ecan B c6opke QGIS HeT PyOpenGL, moaynb coobliaet 06 3TOM U OKHO
He OTKpbIBaeT.

A3bIK MHTEepdenca

A3bik 6epéTtcs u3 HacTpoek QGIS, a He cuctemsl. Mpu pycckom a3bike QGIS nHTepdenc Moayns pycckui, Npu
NtOBOM ApYrom - aHIIMACKMIA. f3bIK MOANMCEN Ha rnobyce 3a4aéTcsa OTAENbHO, B CBOWCTBaX BUAA.

OkHo rnobyca

CneBa nexXuT NaHesb, crpaga - BuA rnobyca. B neBom BepxHeM yray Buja CTOUT NaHeNb 3HAUKOB, B NPaBOM
HV>XKHEM - MOAMNMUCb UCTOYHMKOB AaHHbIX. [paHnLa Mexay naHesbio 1 BUAOM NepeTackmMBaETCH MbILLbHO.

CBowcTBa MeTKM, Nanku, KapTMHKK, 6aTuMeTpun BOoAOEMa U BblAaBANBaHMA C10A OTKPbIBAOTCA B MaHen
cnpasa OT BuAa. Bua cy>kaeTcsa Ha eé LWMpPUVHY, LUMPVHA MaHeau MeHAeTCA pasgenvnTtenemM 1 3anommnHaetcs. B
naHean ofHO OKHO CBOWCTB. HoBOe 3akpbiBaeT npexHee ero «OTMeHOW» - NpaBky npexHero 6e3 «OK» He
coxpaHsatoTca. KHonka X B 3arosioBke naHenn pabortaer kak «OTMeHa».

Mpw nepeom OTKpbITUN OKHa B Nnpodune QGIS naET 3HaKOMCTBO C MOAYAEM - MATb NOACKA30K MOBEPX OKHa.
OHw noka3sblBatoT r1obyc Nog Mbllbto, CTPOKY «Iounck», pasgen «Cnov», MeHro NpaBo KHOMKWN U LKany
BpeMeHu. [Toackaska 3aTeMHAET OKHO, KPOMe CBOEro Mecta, rnobyc noj Her MOXHO npobosaTtb. KHomnku
«Hazag» n «[lanee» nucratoT NoAcCKa3Kku, «3aKkpbiTb» U Escape 3akaHUMBaKOT 3HaKOMCTBO. [1OBTOPUTL ero
MO>HO Yepes CTPOKy «[Monck» - gencTBne «3HakOMCTBO C MOAYNEM>.
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CBolicTtBa BMAa

O moayne

Yro genaer
CKpblBaeT 1 NoKa3sbiBaeT JIEBYIO NaHeNb, BUJ 3aHUMaET €€ MecTo

[Toka3sbiBaeT HOBble HaCTpOI7IKIA N cnoun. 3Ha4oK BUAEH, TO/IbKO KOorga aBTOOBGHOBNEHMWE B OKHE
«CBolicTBa BuMAa» BblkAtoUeHO. Korga ectb Uto nokasaTtb, 3Ha40OK OpaH)KEBbIlZ

CeazbiBaeT rnobyc c okHoM KapTbl QGIS

Bk/touaeT onpoc Lweaykom no rnobycy

OTKpbIBaET OKHO «JIMHenKa»

OTKkpbiBaeT OKHO «HoBas MeTka»

CTaBUT MeTKy B TOUKe B3r/184a C BbICOTOW, a3MMyTOM U HaK/IOHOM

3anucbiBaeT ABVXeHWe Kamepbl TypoM B «Mou MeTkn». Bugeo Typa nuieT kHonka @ naHenu Typa

OTKpbIBAET U 3aKpbIBaET LKasy BpeMeHw. LLikana obLas 415 METOK, TPEKOB, C/IOEB NMPOEKTa, COOLITUN,
KapT 1 yacoB rnobyca. [locTynHa, Korga y BUAMMBIX JaHHbIX eCTb Bpems

CoxpaHsert Bug B dpainn PNG vnam JPEG

Knagét Bug kaptuHkoi B makeT QGIS

MeHto «CoxpaHuTb cuery...» 1 «OTKPbITb CLEHY...»

[oTOBbIE CLUeHbI MO Tenam, cM. [lemo

MeHto nnaHeT, CyTHUKOB, acTeponaoB 1 «Hebo», cm. [pyrve Tena n 3sésgHoe Hebo

MoanoxKa 1 UCTOUHUKW AaHHBIX, penbed, MOANUCK, CBA3b C KAPTOW, 06HOBIEHWE, dopMaT KOOpAUNHAT,
NOA3EMHBIV PEXMM, MOMOLLHUK

ynpaBneHme, NCTOYHUKWN AaHHbIX, CCbINIKA



Crpoka cocrosaHus

Moz neBON NaHeNbko CTOUT CTpoKa cocToAHMA. OBbIUHO B Hel BbiCOTa KaMepbl, HanpuMep «O630p ¢ BbICOTHI
2 000 km». BTopas cTpoka noka3sblBaeT KOOPAMHATbI U BbICOTY TOUKM MO KypcopoM. PopmaTt KoopamHaTt
BbIGMpaeTCs B CBOMCTBaX BUAA.

Crpoka coobLyaeT 1 0 3arpyske:
® «3arpyska 12» - CTO/IbKO TalI0B, KAPTUHOK CNOEB W HaANnCen eLé XAET 3arpy3ku.
® «3arpyska cTouT 7 C» - AaHHble XAYT, @ HUYEro He NPUXOAUT 5 CeKyHZA 1 AoJbLue.
® «MeTkM TsxKénble, 250 ThiC. BEpLNH» - cBOM 06bekTbl NpeBbicuan 200 TbicAY BEpLUMH, MOBOPOT MOXET

CTaTb MEA/IEHHbIM.
* «[loanoxka He 3arpysunacb» N «BekTopHasa OCHOBa He 3arpy3unnacb» - UCTOYHUK OTBETU/ OLLMGKON.

Moka WMAET 3arpy3Ka, crpasa OT NMaHeNn 3HaUYKOB KPYTUTCS CUHWUI 3HaUYOoK. KopoTkas nogrpyska ero He
3aXuraert, OH NnosBAseTCa Yepes noncekyHAbl. Korga 3arpyska BCTaéT, 3HaYOK CTaHOBUTCH OPaHXXeBbIM.
Mogzckaska 3HauKa roBOPUT, CKOJIbKO eLLE XKAET.

CoobLeHns Noncka, CLeH, TYPOB M 3anucy gepxatcs 5 cekyHga,

HaBurayus

Hasmrau,vm I/IAéT MbILWbHO, KNaBUWaMN N MHCTPYMEHTaMW ynpaBAeHUA.

Mbiwb

JeictBue Yro npoucxoaut

JleBas KHOMKa ¢ nepeTackuBaHveM 3ems NOBOpPauMBaeTCs BCeA 3a Kypcopom. Mocie oTnyckaHws oHa BpaLlaeTcs no
UHepLun

Koneco Mpubanxaet n oTaanset. Toyka Noj KypCcoOpOM OCTaéTcs Ha MecTe

[JBOVHON Wen4yok NeBoi KHOMKoN | epenért Kk Touke nog Kypcopom ¢ npubamxeHunem B 2.5 pasa

[JlBOVHOMN LWeNYoK npaBoM OtpaneHve B 2.5 pa3a

KHOMKOM

MpaBas KHomMka ¢ BBepx - 611Ke, BHU3 - AaNblue, K TOUKE HaXaTus
nepeTtacknBaHuem

LLlenyok npaBoi KHOMNKOW MeHto TOUKM Moj KYpCOpOM

CpeaHss kHomka uam nesas ¢ Shift | MoBOPOT U HakNOH BOKPYT TOUKM B3rasaa
Nesas kHonka c Ctrl B3rnag no ctTopoHam, rnas CTouT Ha mecte

Kamepa He onyckaetcs Huxe 50 M Hag penbedom. HaknoH orpanunueH 85°. Korga BkitoueHa VHENKa,
pycoBaHue MAN ONpPOC, BONHOW LLENYOK OCTaéTCs ABYMA OObIYHBIMU LLENYKAMU U CTaBUT TOUKMN.

Knasuwm

KnaBuwwu pabotatoT, koraa Bug rnobyca B pokyce. [1na 3T0ro JOCTaTOYHO LWENKHYTb MO raobycy.

KnaBunwa Yro npoucxoaur
Crpenku CaBur BUAa Ha ABajLaTyro A0 WMPUHBI OKHa

Shift u ctpenku MoBOPOT M Hak/NOH Ha 3°



KnaBuwa Yro npoucxoaur

Ctrl n ctpenku B3risg no ctopoHam Ha 3°
PageUp, natoc MpunbanxeHne Ha war Koneca
PageDown, MuHyc OTtpaneHwue Ha war Kosieca

N CeBep BBepxy

U B3rnaa otBecHo

R CeBep BBepXy W B3rna4 OTBECHO
Mpoben OcraHoBka vHepLun 1 nepenéra

MHCTpYMeHTbI ynpaBJ/ieHUA Ha 3KpaHe

B npaBoM BepxHeM yrny BuAa CTOAT MHCTPYMEHTbI yNpaBaeHus.

WNHcTpymeHT Yrto penaer

Konbuo komnaca MepeTacknaHne nosopaumsaet Bug. bykea N nokasbiBaeT ceBep
byksa N LLlenvok cTaBUT ceBep BBEPXY

[J>KONCTWK B KOAbLE Moka kHOMKa HaxaTa, B3I/ NOBOPaYNBaETCA B CTOPOHY HaxaTtus
HuxHWI axxoncTmk MNMoka kHOMNKa HaxxaTa, BUJ efeT B CTOPOHY HaxXaTtus

Maroc n MuHyc Moka KHoMKa HaxaTa, Kamepa NiaBHO NPUBANXKAETCA UK OTAanseTcs
MonsyHok BeryHok cTonT no BbicOTe kamepbl, NepeTackrBaHve 3a4aéT HOBYHO

CKOpOCTb AXOWNCTMKOB PaCTET C OTKIOHEHNEM OT cepeAnHbl. IHCTpYMeHTbl BUAHbI Bceraa. lNoka Kypcop
[,aN€eKo, OHU CTOAT cnabblM KOHTYPOM W He 3aC/oHAI0T BMA. Korga Kypcop noaxoauT K yray BUAa, OHU
PUCYHOTCS LLeIMKOM.

Mowuck mecTta

B none «[Monck» BBEpXy MaHes M BBOAUTCA Ha3BaHWe MecTa, HarnpuMep Mepmb, KOOPAWHATbI AN TEMA,
Hanpumep «Mytewectsua Konymba» - 3TOT NpMMep CTOUT CcepbiM B NycTom nose. Enter nam kHonka «Mounck»
3anyckatoT nouck. Tema, 418 KOTOPOM He HaWAOCh MecTa Ha KapTe, CTaHOBUTCA MeTKaMU, O HUX
pacckasblBaeT pasgesn «MeTku No OnmcaHnio».



®dopmar Mpumep

[ecatnyHblie rpagychbl 58.0105, 56.2294

lpaaycChbl, MUHYTbI, CEKYHAbI 58°00'37.8"” c. w., 56°13’45.8” B. 4. nam 58 00 37.8 N 56 13 45.8 E
UT™ 40V 454464 6430139

MGRS 40V DK 54464 30138

Monck NOHMMaET N CTPOKY KOOPAMHAT U3 CTPOKM COCTOAHMA rnobyca BMeCTe € BbICOTOW.

* KoopawnHartbl cpa3y AarT nepenér. Kamepa cagntca He Bbile 2 KM OT TOUKMN.

® HasaHue yxoauT B cny>xxby Nominatim Ha a3bike nognucent. Kamepa nepesnetaer K nepsomy
Ha4EeHHOMY MecCTy M OXBaTbIBaeT €ro LesIMKOM.

® Ecan HaieHO HeCKObKO MeCT, OHM MOKa3bIBatoOTCA CMMCKOM nog nonem. Lenyok no ctpoke Aaér
nepenér.

* HangeHHOe MecTo OTMeYeHO KpacHOW MeTkon. OumncTka Nona CHUMaeT MeTKY M 3aKpbIBaeT CMNCOK.

Mpwv BBOZE NOZA NONAEM NOSBASIOTCA NOACKA3KN UETbIPEX BUAOB:

* MeTkn «Mounx MeTok» Ha Tesle, KOTOPOE Ha 3KPaHe, C NOAXOAALLMUM Ha3BaHMEM.

® [leNcTBMA MOAYANA - CIOWN, KapTbl KaTanora, OKHa, MHCTPYMEHTbI NaHen 3HavykoB, 4eMO 1 Tena rnobyca.
Mogackaska Ha3bIiBaeT AeNCTBUE U TO, YTO OHO CAeNaeT, Hanpumep «TeUyeHns - BKAKUUTb» AN
«JInHeliKa - OTKpbITb OKHO». [leiicTBUE HAaXOANUTCA 1 MO BAN3KOMY CIOBY - «J13M», <T3L»,
«KOCMOCHUMKW», «U30JNHUM», «MKC>.

* [lpexxHue 3anpocbl.

® 3BEé3abl U CO3BE3AMS, KOTAA OTKPbIT BUA Heba.

LLlenyok no noackaske uau Enter Ha Heil faéT Nepenét K MeTke nan ob6bekTy Heba AN BbINOAHAET AECTBUE,
NPeXHU 3anpoc nuietca 3aHoso. Ctrl+K 13 nroboro mecta okHa rnobyca CTaBUT Kypcop B MoJie U
Moka3blBaeT BKAOUEHHbIE C/IOV 1 NpeXHWe 3anpockl. KnasBuila «BHU3» NepeBOAUT B CMCOK NOACKA30K, B
MyCcTOM MoJie OHa MOKa3bIBaeT NpexHWe 3anpockl. Escape 3akpbiBaeT cnvcok. HazBaHWs MecT 13 cetn npu
BBOZE He nogckasbiatoTcs. Ciyxk6a Nominatim npuHumaeT 3anpoc Toabko no Enter.

Enter B none pa3bupaeT 3anpoc nNo NopsaaKy:

1. KoopaunHaTtbl far0T Nepener.

2. TouHOe Ha3BaHWe CBOel MeTKW JaéT NepeniéT K Hell H6e3 3anpoca B ceTb. B Buae Heba Tak e paboTaet
Ha3BaHve 3Be34bl AN CO3BE3AMA.

3. TouHOe Ha3BaHWe AeWCTBUA UM Ero CNOBO BbIMONHAET AelicTBume. [lemo no Enter He oTKpbIBatOTCH,
«[lepMb» OCTa€TCA NOMCKOM MecTa.

4. Mpocbba cnoBamm yxoaMUT MOMOLLHUKY, O HEM pacckasbiBaeT padsaen «IoMOLLHUK».

5. OcTanbHOe ULEeTCA Kak Ha3BaHWe mecTa.

3anpocsbl no Enter xpaHsatca B npodune QGIS, He 6onblue 30. KHonka «OUnCTUTb MCTOPUIO MOUCKa» FPYnMbl
«[MomoLHMK» okHa «CBOWCTBa BMAa» CTUpPaET UX.

Ha sanbHee pacctosHve KamMmepa NOAHUMAETCA 1 MAABHO CaanTcA. Mbllb NpepbIBaeT Nepenér.

JleBasa naHesb

MaHenb fennTca Ha ABa pasgena - «Metku» n «Cnou». LLlenyok no 3aronoBKy cBopaumnBaeT paszen, ero
MeCTO 3aHMMaeT OTKpPbITbIN. Kakune pa3aenbl CBEPHYTbI, r106yC 3anoMMHaeT.



Paspen «Cnown»

Pasgen ogHMM cnnckom nokasbiBaeT TO, YTO ceivac Ha rinobyce. dnaxkn B HEM cpabaTbiBatoT cpasy, 6e3
KHOMNKN «O6HOBUTL». CTPOKM MAYT TakK:

Crpoku Yro B HUX

OcHoBa Moanoxka - CHUMKM Uan KapTa. LLlenyok no ctpoke oTkpbiBaeT MeHto - Esri World Imagery,
OpenStreetMap, nogkntoueHuns XYZ Tiles QGIS n «/1o6aBUTb MCTOYHWK TAWOB...»

Penbed dnaxkok BKAOYAET BbICOTbI U OTMbIBKY CKJIOHOB. LLLen4ok no Ha3BaHWIO OTKPbIBaeT MEHHO - BbICOTbI
cywwm Terrarium, Copernicus DEM 30 M nan GEDTM30, «Fny6uHbl MOpel 1 okeaHoB» 1 «/ICTOYHUKM
JaHHbIX...»

BkntouéHHble cnomn Cnon n KapTa KaTajsora, KoopagnHaTtHaA CeTka, 3D-3AaHVIH, rOpPM30OHTaNN - BCE, UTO BKJIFOUEHO

Mpynnbl BEKTOPHON  «[paHuULibl ¥ Ha3BaHUs», «TpaHcnopT», «[pupoga», NOKa B HUX YTO-TO BK/IHOUYEHO
OCHOBbI

MpoexT QGIS Cnowm Tekywero npoekTa, cM. «Ipynna «Mpoekt QGIS»»

CTpoka B OAHY ANHMIO. Y CTPOKM CMpaBa «:++» - MEHI0, TO XK€ MEHIO OTKpbIBaeT npasas KHomnka. CHATbIV
bnaxkoK BbIKAFOUAET COW, CTPOKa OCTAETCA, U COWN BKAKOYaETCA TeM Xe daaxkkoM. MNMyHKT «Y6paTb ¢
rnobyca» MeHto ybumpaeT 1 cTpoky. MonsyHok «Henpo3payHOCTb» MEHHO MEHSAET HEMPO3PaYHOCTb CNOA -
TOuek, packpacky NOBEPXHOCTU UAN TNHWI, 3HAUEHNE MOMHUTCA. Y MEeCTOPOXKAEHWI, 3N1eKTPOCTaHLMA, LLaXT,
3eMEeTPACEHN, MOXaPOB, rPaHuLL MANUT, TOPHbIX pa3paboTok, SIS n kabenen MeHHO eLLé coxpaHseT
Buanmoe B npoekT QGIS. MyHkT «B npoekt QGIS...» cnpawwmsaet darin GeoPackage v nuweT B Hero o6bekTbI
B pamke BuAa ¢ noasmMu 3anmcn. Cnom noxutcs B rpynny «PlanetX - cnow rnobyca» BBepxy AepeBa npoekTa.
Toukn coxpaHAT LBeT 1 pa3mep rnobyca, IMHUN 1 KOHTYPbI - CBOW CTUJ/Ib. Packpacku TOXe yXoaaT B
npoekT. MNosie NpPOorHo3a NoroAbl 1 TeUEHWs - PAacTPOM 3HAYEHUI B pamke Buga (rpagycbl, MM/, M/C, y BETpa
1 TeYEHMI eLé NO0Ckl CKOPOCTEN Ha BOCTOK W Ha ceBep) co wkanou rnobyca. Tema NASA, obnaka u
TemnepaTtypa noBepxHOCTK - kapTuHko NASA GIBS Toi xe gaTbl, y TemnepaTtypbl ABa pactpa - MOpe U
cyuwla.

KHonka «/Jo6aBuTb AaHHbIe» BBEPXY pasjena CTaBUT Ha MeCTo cnncka katanor, cMm. «KaTtanor «/JobaBuntb
AaHHble»». [pynnbl BEKTOPHOW OCHOBbI AENATCA Ha CTPOKM - «[paHuLbl 1 Ha3BaHUs» (MpaHuubl, HacenéHHble
NyHKTbl, Ha3BaHWA BogoéMOB), «TpaHcnopT» (Joporn, Homepa gopor, XenesHblie goporun, A3ponopTsl) v
«[Mpupoga» (Pekn, Bogoémbl, BeplumHbl, 3anoBegHUKM 1 HaLunapky).

BekTopHas ocHoBa 6epétca n3 Tanos OpenFreeMap. [Mpy nepBOM OTKPbLITUM BKAKOUEHbI FPaHNLbI,
Hace/NE€HHble NMyHKTbI, penbed 1 3BE3abl. [Togckaska KaXA0oW CTPOKM rOBOPUT, Kak 06bEKT HapMCoBaH U C
KaKoW BbICOTbl OH BUAEH.

LLlar ceTkn MeHsAeTCA € BblCOTOM KaMepbl, OT 30° U3 KOCMOCa A0 CeKyHA Y 3eMAun. 3BE3Abl CTOAT TaK, Kak OHU
CTOST Hafj 3eM/IEN B 3Ty MUHYTY, W racHyT, KOoraa kamepa onyckaetcs Huxke 150 km. KapTvHka MaeuHoro
nytn, okono 10 MB, ckaumBaeTca npw nepBoM nokase 3B€34 1 Janblue 6epétca u3 kawa QGIS. Obnaka nexat
neneHomn noeepx cHUMKa. CHer 1 néa B obnaka ToXe NOnaAatoT, OHU TOTO Xe LiBeTa.

Kapta «TemnepaTtypa NOBepxXHOCTU» KaTasora packpalumBaeT CyLly U MOpe CBOVMMM LUKaAaMW, LWKabl B
rpagycax Llenbcus ctoaT B 1eBoM HuxKHeM yray Buga. Cylua - TemnepaTtypa Camol NMOBEPXHOCTU AHEM, a He
BO34yxa, CBoAKa 3a 8 gHel. Nog obnakamu Ha cylie 6biBatoT Nponyckn. Mope - TemnepaTtypa Bo4bl Y
MOBEPXHOCTM 3a CYTKMU.

Cnon «ConHue» ocBellaeT penbed U 34aHNS CO CTOPOHbBI CONHLA. HouHas cTopoHa 3emaun TEéMHas, BO34yX
HaZ Hel He cBeTUTCA. Ha Helt ropsaT orHm ropogos - cHumok NASA Black Marble 2016 roga, nukcenb okono
600 M. B cymepkax OrHuM racHyT BMecTe C HOUbHo, Noj obaakamu oHu cnabee. Bpems conHua - KOHeL,



NPOMeXyTKa OTKPbITOW LUKa/bl BPEMEHW, TaK BUAHO OCBeLLeHMe B Yac MeTKW. be3 Wwkanbl conHue naért no
yacam KomnbroTepa. bes cnos «ConHue» cBeT nagaet ¢ ceBepo-3anaga nog 45° kak Ha kapTe penbeda.
MonoXeHne CoNHLa cuMTaeTcss C TOUHOCTbO okoso 0.01°, TeHel HeT.

Haanucu ocTatotcs poBHbIMY NPK NFO60M MOBOPOTE N HAKNOHE M He Hane3atoT Apyr Ha Apyra. [MyHKT 3a
ropov UAN 3a TOPU3OHTOM He MoAnuncaH.

Cnon «YKA0oH» 1 «IKCNOo3MLMA» pacKpalLuMBatoT MOBEPXHOCTb MO BbiCOTaM penbeda. YKAOH - yron CKAOHa K
ropu3oHTy, knaccbl 0-2°, 2-5°, 5-10°, 10-15°, 15-25°, 25-35° n kpyue 35° OT 3eN1EHOrO K AINAOBOMY.
IKCNO3MLMA - CTOPOHA CBETA, KyAa CKNOH 06paLLéH BHUM3, y KaXKAOW 13 BOCbMW CTOPOH CBOW LIBET, MECTO
posHee 0.5° cepoe. LLIkana CTOMT B N€BOM HUXKHEM YTy BUAA. YKIOH CYMTAETCA MO HAcTOALMM BbicoTaMm, He3
BepTUKabHOro mMacwutaba suga. Cnon ectb y 3emaun, Mapca v JlyHbl, y Apyrux Tes BbICOT HET. TOUHOCTb
orpaHuyeHa nvKcenem BbIcoT. Ha 3emne oH O0Kon0o 5 M y 3kBaTOpa Ha camoM NoapobHOM ypoBHe, Ha Mapce
2.6 KM, Ha JlyHe 1.3 km.

Cnon «[opusoHTanm» kateropmm «Kaprta» Kkatasora pucyeTt Ha MOBEPXHOCTU JIMHWM PaBHbIX BbICOT, Kak Ha
Tonorpadpunyeckon kapte. CeueHune penbeda 3aBUCUT OT NPUBAMXKEHNS - Wwar n3 paga 1, 2, 2.5 n 5 metpos,
YMHO>XeHHbIX Ha 10 B Hy>KHOW cTeneHn. B6ansm Hag cpegHMMU WMPOTaMm OH 5 M, C BbICOTbI B €CATKU
kmnnometpos 20-50 M. Kaxxgas natas ropnsoHTab YTOAWEHHas. Huke ypoBHA MOPS ANHUM CUHWE, 3TO
n3obatbl. [4e ropM3oHTann CAMBatOTCA Ha KPYTOM CKJIOHE, OHW B1eAHeroT. [TOpU30HTaNIN CTPOATCA NO TeM Xe
BbICOTaM, UTO YKJIOH, U Y HMX Ta XXe TOYHOCTb. Cnon ectb y 3emsn, Mapca v JlyHbl.

CeyeHue He Mesbye 5 M. OTKpbITbIe BbICOTbI 3eMAKN CHATbI € WwaromM 20-90 M, NogpobHble Tanbl - UX
nepecyért. NoatoMy B6AN3M rOPU3OHTaNN CTPOATCA MO CrAaXKEHHbIM BbICOTaM C LWarom okoao 20 m,
nepecynTaHHbIM NAaBHO. JINHUN NayT 6e3 cTyneHewn, Meakne Gopmbl pesbeda Ha HUX He BUAHBL. [Ny6uHbI
OTKPbITOr0 MOPA B 3TWX JaHHbIX €CTb TONbKO Ha 0630PHbIX YPOBHAX, MO3TOMY 1306aTbl B OTKPLITOM MOpe
CTPOATCA NO HUM U B6AM3K. CBON penbed pacTpoM NpoekTa U CBOW MCTOYHWUK BbICOT FOPM30HTaNN 6epyT ¢
MOJIHOM NOAPOBHOCTBHO.

YTONLLEHHbIE FOPM30HTaNN NOoANUCaHbl OTMETKOW, Kak Ha Tornorpaduyeckom kapte. OTMeTKa CTOUT B
pa3pbiBe NMHUK, BepX Lndp obpalyéH K nogbémy. Moanncy Het y Kpas Taina, Ha KpyTom mn3rnbe AnMHum 1
TaMm, rae cocefHne ropmsoHTanm 6amxe BbliCOTbl LUdpP. POBHas NOBEPXHOCTb 03epa Ha OTMETKE rOpPU30OHTaNN
JMHWEN He CYMTaeTCa M He 3aN1BaeTCs.

Ha KOCMOCHUMKe ropu30oHTaNn XENTble, n306aTbl ronybble, Ha KapTe - KOPUYHEBbIE U CMHUE. CHUMKOM
cuutatotcs Esri World Imagery, cHUMKW Apyrvx Ten v NogaoXKm co cnosamu imagery, satellite, aerial, ortho n
NoAo6HbIMK B Ha3BaHUM UK agpece.

Moka cnoi BKJIFOYEH, B IEBOM HUXKHEM yray Buga Ctout ero wkana - uBet aMHun, cedeHne B cepeamHe sBuaa
M war yTOJ’]LLI,éHHbIX. erCTVIK LKanbl BbIKTHOYaeT rTOPU30OHTAJIN.

Ccbinka «B npoekt QGIS...» wkanbl 1 NyHKT «Fopm3oHTanm Buaa B npoekt QGIS...» MeHto Ha rnobyce
BbIrPY>KatoT FOPM30HTaNN y4acTKa BOKPYT TOUKM B3rnsga cnoem GeoPackage. Bbirpyska ecTb TONbKO Ha
3emse. Y4acTok - nosioca BUAa LUMPUHOW M BbICOTOM OKHa B TOUKE B3r/144a, CEYeHMe - Kak Ha KpaHe.
BbicoTbl gorpyxatotcs go 30 c. Chon noxmtcs B rpynny «PlanetX - ropusoHTanun» BBEpXy AepeBa CNOEB.
Mone elev - OTMETKA, YTONLUEHHbIE IMHUW TOJLLLE N NOAMUCAHbI.

Fny6rHbI MOpEl N OKeaHOB - YacTb penbeda. [JHO NexnT Ha CBOUX rnybuHax, a Haj HUM Ha ypOBHE MOpSs
NexuT nonynpospavHas Boga. Menbue 200 M Boga npo3spayHee, y 6epera BuaAHO AHO. CTpoka COCTOAHMA
HWXXe YPOBHSA MOPA MULLET ryOuHy nog KypcopoMm. [nybuHbl bepyTcsa 13 Tex xe Tannos Terrarium, 4to u
BbICOTbI CyLLUW, B OKeaHe 3To gaHHble ETOPO1. Ha3BaHua Mopeli ocTatotcs Ha ypoBHe Mops. Mpoduab BbICOT,
NIMHEeWKa M YKJIOH CYMTaLOT AHO, BUAMMOCTb U3 TOUYKMN M MHCONALMA - MOBEPXHOCTb BOAbI. [poduab HUxXe
YPOBHSA MOPS MoKa3sbiBaeT BOAY W NYHKTUP YpoBHA Mops. Cyxne BnaanHbl HUXe Hynsa, HanpuMep MépTteoe



MOpe, BbICOTbI OT MOPS He OTANYAIOT, Ha Npodue OHU ToXe 3annTbl. Praxok «FNyOMHbI MOpEl N OKeaHOB»
B rpynne «Penbed» OkHa CBOMCTB BMAA UX OTK/IKOYAET, TOTAa BbICOTbI HUXE YPOBHA MOPS CUMTAIOTCA HYNEM
n Mope poBHoe. [NyBVHbI eCTb TONBKO Y 3eMAN.

Cnon «[Maneoreorpadus» nokasbiBaeT 3emto B npoLioM, 4o 540 maH neT Hasag, no kaptam PaleoDEM
PALEOMAP (Scotese n Wright, 2018). KapTa Bo3pacTa - BbICOTbI CyLn 1 rnybuHbl mops ¢ cetkon 0.1°, okono
11 KM, packpalLeHHble MO BbICOTE C OTMbIBKOW. Bo3pacT B MuavoHax neT 3a4aéT NoA3yHOK B IEBOM HUXKHEM
yray BWAQ, War 5 MJH neT, pagomM noAnucaH reonormyecknii nepmog. KHonka P nokasbiBaeT BO3pacTbl
noapsaA K HactoawwemMy. HbIHELHUA CHUMOK, FpaHuLbl, MOANWCK 1 penbed Ha 3TO Bpems ybpaHbl, HacTpoika
penbeda npu 3ToM He MeHsaeTca. KapTbl nexat Tannamu B xpaHuauie planetx-terrain, npy nepeom nokase
BO3pacTa Hy>KeH MHTepHeT. HoBbI BO3pacT BCTAET cpasy B rpyboM BUAE U YTOUHAETCS MO Mepe 3arpysKku.
Mpn OTKPBLITUN OKHa CTPOKa BbIK/IOYEHa.

KaTtanor «/1o6aBuUTb AaHHble»

KHonka «/Jo6aBuTtb gaHHble» pasgena «Cnou» CcTaBUT KaTalor Ha MeCcTo CNM1cKa, NaHesb Ha 3TO BpeMsa
CTaHOBUTCA WKpe, rnobyc octaétcs BugeH. CTpenka «—» Bo3Bpallaet cnncok. Ciesa - kateropuu: «Kaprta»
(BekTopHaa ocHoBa, koopauHaTHaa ceTka, 3D-3aaHuna, ropnsoHTanm), «foroga», TeMbl NASA no rpynnam,
«Hebo n ceT» (3Bé3abl, Obnaka, ConHue, CnyTHUKK), «<Hegpa» (3emneTpsaceHuns, paHnLbl NANT,
MecTopoxaeHus, fopHble paspaboTky, LLaxTbl u kapbepbl OSM, Pa3pes 3eman, Maneoreorpadpus),
«JHepreTmka» (AnekTpoctaHumu, J1I3MN n Tpybonposoasbl, NMoaBoaHble kabenwn), «<AHanun3 penbeda» (YKNOH,
Skcno3nums) n «CnyTHUKKM» - rpynnbl cnyTHUKOB. CTpoka «HaiTn» nleT no Ha3BaHWIO U OMMCaHUIO BO BCEM
KaTanore.

CTpoku pasgeneHbl Ha «KapTa Ha rnobyce - ogHa» 1 «Cnoun - BKAOYatoTCA BMeCTe». Y CTPOKM Gaaxok,
MPeBbH, Ha3BaHWE N BTOPOW CTPOKOW UCTOYHUK U AeHb KapTbl. [peBbto KapThbl - €€ Tala Hag EBpasvein Ha
NoCaeAHNIN rOTOBbIN AeHb NOBEPX MOAJ/IOXKM, Y NONE NPOrHO3a N NOXapoB - NoA0Ca LIBETOB LUKabI.
®naxkok NokasblBaeT KapTy UM CoM Ha rnobyce. LLienyok no cTpoke nokasbiBaeT Noj CUCKOM OMucaHune u
KHOMKW «[Moka3aTb Ha rnobyce» nam «Ybpatb ¢ rnobyca» n «B npoekt QGIS...». Ha rnobyce ogHa kapTa
KaTanora, eé ybmpaeT 1 KpecTuk Ha eé LuKkane B 1EBOM HUXHEM yray Buaa. Kaptouka rpynnbl CNyTHUKOB
BKJItOYaeT uau youpaet rpynny. MNepeas rpynna Bkarouaet cio «CnyTHUKM», NOCAeHAs yopaHHas ero
BbIK/FOYaeT.
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Teuenun

NOAA CoastWatch

MoBepxHOCTHbIE TeueHUa okeaHa 6enbiMu Berylmmm
CTpyrikaMmu Haj 3aiMBKOW CKopocTu. leocTpoduyeckmne
TeueHua NOAA CoastWatch no cnyTHUKOBOWR anbTUMeTpUN
3a nocneAHune rotosble cyTkK, cetka 0.5°. MepBoe BkAOYEHME
3a ceaHc cka4yvBaeT okono 4 MB.

MokasaTb Ha rnobyce

O630p c BbicoTbl 2869 M

Tembl NASA - pactpbl No AHaM, Mecsiuam uam rogam 13 cay>kobl NASA GIBS. [leHb psifa cumtaeTcs roToBbIM
yepes CyTKW, paHbLle ero cHMmok nyct. Fpynnel Tem NASA B kaTanore Takue:



® «[lnaHeTa OrHs» - 04arv NOXapos, AbIM, ONTUYECKas TO/ILLMHA a3PO30As, yrapHbIV ras 1 ero BbIOpochI.

® «[lnaHeTa BOAbI» - OCAAKM, BAAXHOCTb MOYBbI, CHET 3a CyTKW, CHer 3a 8 CyTokK, Macca CHera, MOpPCKOW
nép, BOAAHOM nap, Xx10podua, CONEHOCTb MOPSA U HAaBOAHEHWS.

* «[naHeTa BO34yxa» - AMOKCUA a30Ta, ANOKCUS, CEPbI, METaH, YINEKUCbIN a3 U O30H.

® «3eMAs N XKM3Hb» - PACTUTEIbHOCTb, Mbllb, HOUYHbIE OTHW 1 TUMbI MOKPOBA.

Tema 1eXKnT NoNynpo3payYHoOn packpackow NOBepX CHMMKA, TaMm, r4e AaHHbIX HET, CHUMOK BugeH. LLkana ¢
Ha3BaHVEeM, eAVHNLAMU U JaTOM CTOUT B IEBOM HUXKHEM YIy BMAA. [leHb TeMbl 3a4a€T npasblii 6eryHok
LIKa/Ibl BpeMEHMU, CM. «Bpems MeTok U WwkKana BpeMeHu». BbibpaHHas TemMa OTKpPbIBAET LWKany Ha NOCAeAHEM
AHe paga. N3 6eryHka 6epértca 6amkanwmii He 6oaee NO34HUI AeHb PAAa, NPONYyLLEHHble AHW paja
nponyckatoTcsa. HoBas TeMa npu OTKPbLITON LWiKane 6ePET TOT e MOMEHT. YacTb psfoB OTCTaéT OT
CEerofHALIHEro AHSA Ha MecsALbl, 3TO CKa3aHO B MOACKa3Kke TeMbl. TeMbl eCTb TONbKO Y 3emu.

CHer 3a cyTku no cHumkam MODIS BugeH ToIbKO TaM, T4e B TOT eHb He 66110 06.1aKkoB 1 6bi10 cBeTno. 15
AHBapsa 2026 roga Haa 3anaaHon Cnbupbto cHer 3akpbIT Ha 78 % nowaam obaakamMu 1 NOASPHON HOUbHO.
CBogaka 3a 8 cytok 3akpbiTa Ha 40 %. Macca cHera - pacyét mogenv SMAP no gaHHbIM CAyTHMKA, NPOMYCKOB
nog obnakamu y Heé HeT. CHeXHble TeMbl MOKa3blBakOT TONbKO cyLly. JIEA Ha 03épax ecTb B CBOAKE 3a 8
CyTOK, JIEZ Ha Mope - TeMa «Mopckol Néa».

LLTtopka cpaBHeHUA AHeMN

KHonka S wkanbl BpeMeHu AennT BUA LTOPKOW. [paBee LITOPKM TeMa NokasaHa Ha AeHb LKasbl, 1eBee - Ha
CBOW AeHb. [1o yMOnYaHUIO 3TO TOT Xe AeHb roj Ha3agd, Y psfa Kopouye roga - ero nepsbii geHb. Haz
LUTOPKOW CTOAT BUPKM € AHAMUN 06emnx yacteil. KHonKu < 1 > 1eBOV BUPKK CABUratOT €€ AeHb Mo Psdy TEMbI,
KpecTuk youmpaeT Wwropky. LLITopka TAHETCA MbILLbHO 3@ MONOCY C KPY>KKOM.

benas NMHWS No rpaHULEe ecTb 1 Ha CHUMKe BUAQ, U B 3anucy Typa. LLtopka pabotaet c Temamum NASA. Y
nosew nporHosa GFS, noxapoB 1 TeMnepaTypbl MOBEPXHOCTU WTOPKM HeT. CMeHa TeMbl OCTaBAAET LUTOPKY,
eé ZleHb NWeTCs B pAAy HOBOW TeMbl. BbikntoueHHas Tema ybupaer LTopky.

Moroaa

KaTeropusa «lMoroga» ctout B Katanore nepeg reMamun NASA. MNepBas eé kapTa - «Temnepatypa
nosepxHocTu» cywin 1 Mmopa no NASA. OctanbHble - «TemnepaTypa Bo3ayxa» Ha BbicoTe 2 M, «Ocagku» B
MM/u, «BeTep» Ha BbicoTe 10 M B M/c 1 «ObnayHOCTb» B npoueHTax. MNonsa faét mogenb nporHosa NOAA
GFS c warom cetkn 0.25°, okono 28 km. MNone Bbibupaetcs B kaTanore, kak Tema NASA.

MoBepx packpacku «BeTpa» b6eryT 6esble CTPYMKM - YacTULbl, KOTOPbIE MJbIBYT MO BETPY U TAHYT 3a CO6OM
cnep. Ctpyika cnaboro Betpa 6neaHee. CTpyIikM YCKOPEHbI - 3@ CEKYHAY BeTEp TUMUYHOM CUAbl MPOXOANT
OKOJI0 BOCbMOW Y4acCTu WNPWHBI BUAA, MO3TOMY MX BUAHO U U3ganeka, n B6am3n. OHn poxaaroTca B
npesenax BUAa 1 CAefytoT 3a HAM.

Cnon «TeueHus» rpynnbl «[1naHeTa BOAbI» KaTanora nokasblBaeT MOBEPXHOCTHbIE TEYEHNA OKeaHa TaKuMK
e 6enbIMK CTpyiKamu, Noj HUMM - 3aN1MBKa CKOPOCTM OT TEMHO-CUHEro Al MeA/IEHHbIX O KPacHOro Ans
2.5 M/c. MeaneHHas BoZa NOYTK He 3aKpalleHa, CTpyika MeaJ/IeHHOro TeueHus baegHee. M3ganeka yactuupl
POXAAtOTCA B BUAVMOM Kpyre 3eMaun v 3a Kagp NPOXoAaT He Hoblue TPETU KNETKN CETKW, MO3TOMY CNej He
neTaseT yepes BUXpU. TeueHus reoctpoduyeckmne, nx paccumtoisaeT NOAA CoastWatch no cnytHukoBow
aNbTUMETPUM 3a CYTKW, AaHHble OTCTalOT Ha ABe-Tpu Hegenun. Pag naét ¢ 13 despana 2017 roaa, AeHb
TeuyeHWI 3a4aéT NpaBblil HeryHok LKanbl BpeMeHu, 6e3 WwKkanbl - NocaeAHUA roToBbin geHb. CeTka 0.25°
6epétca uepes y3en, uepes 0.5°. NepBoe BkAtoueHMe 3a ceaHc QGIS ckaumBaeT okono 4 MB. BugHel
Fonbdctpum, Kypocuro, kpyroBoe TeueHmne BoKpyr AHTapKTUAbl 1 BUXPU Pa3MepPOM B AeCATKM KMAOMETPOB. Y
6eperoB 1 NOAO NbAOM AaHHbIX HET.



* Matiaye

Bpazi

MoMeHT nons 3aAaéT Wkana BpeMeHu. BoibpaHHOe none oTkpbiBaeT WKany Ha HbiHelwHeM MomeHTe. LLkana
oxBaTbiBaeT 10 CyTOK A0 CBeXero Bbinycka Mogenu 1 16 cyTok NporHo3a nocse Hero. byayuiee - nporHo3
CBEXEro BbINycKa, Ha NepBble 5 CyToK Mo yacy, Aanblle Yyepes 3 yaca. [polunoe - aHaAn3 Mogenn Ha
6avkanwmii yac. KHomnKm < 1 > Wkanbl CABUTatOT MOMEHT Ha Yac, P> nokasbiBaeT Yachl MOAPSAA U XAET
3arpy3ku kaxxgoro. Mogenb Bbinyckaetcs 4 pasa B CyTKW, HOBbIN BbINyCK BblkAaAblBaeTcs yepes 4-5 yacos.

[Mone Ha Becb Mup BecuT 0.5-0.8 MB 1 npuxoamnT 3a HeCckoNbKOo cekyHa,. LLikana B 1€BOM HUXHEM yray
nokasbiBaeT eAnHuLbl 1 cpok nossa no UTC. 31o pacuér mogenn. O6nayHOCTb MOAENM - HE CHUMOK 061aKoB,
CHUMOK AaéT cTpoka «Obnaka».

MoBepx packpacku Noas CTOAT ero umicaa. Temnepatypa jaHa B rpagycax, 0cajku B MM/4, BeTep B M/C,
061a4HOCTb B MpoLeHTax. Yncna cToAT B y31ax CETKM LWMPOT 1 JOArOT, OKOAO LecTu nonepék suaa. Lar
Y3/10B MEHAETCA C BbICOTOM rna3a, oT 30° n3 kocmoca fo 0.25° B6an3un. 3HaueHusa 6epyTca 13 TOro xe noss,
HOBbIX 3aNpPOCOB B CeTb HeT. Tam, rae ocagkoB MeHbLie 0.1 MM/Y, Uncen 0caskoB HeT.

Mepsas kapta «lnaHeTbl OrHa» - «[oxapbl». OHa Noka3bliBaeT o4aru NoXapos 3a nocnegHue 24 yaca no
cHuMkaM VIIRS cnytHnka NOAA-20 n3 ceoakn NASA FIRMS, okono 78 Tbicay ouyaros. Touka CTOUT Ha MecTe
ouara, LUBeT 1 pa3mep NoKasbIBatOT MOLLHOCTb nsnyyveHusa ot 1 go 1000 MBT, wkana cTont B 1€BOM HUXKHEM
yray Buga. CBogka, okoso 6 Mb, 3arpy>aercsa npun KaxgoM BKIOUEeHUN cTPoku. Ovarn CToAT Ha LwKane
BpPeMeHU No BpemeHu cHnmka. LLlenyok no ouary B pexxunme «O6beKTbl» NOKa3blBaeT €ro MOLLHOCTb, BPeMs
CHUMKa M AOCTOBEPHOCTb.

Cnon «['paHunLbl NANT» NoKa3biBaeT rpaHuLbl iMTocdepHbix NanT no mogean PB2002 (Bird, 2003). KpacHble
JVHWV - Pa3ABUT MANT Ha OKeaHNYeCKNX XpebTax N KOHTUHEHTaNAbHbIX pUPTax, 3eN€éHble - CABUT MO
TPaHCPOPMHbBIM pPa3aoMaM, CUHWE - CXOXAEHME B 30HaX Cy6AYKLUUN 1 KOAAU3UW. HazBaHWA NANT CTOAT
Hagnucamu. LWenyok y rpaHnubl B pexxrme «O6beKTbI» MOKasbiBaeT TUM rpaHunLibl, Napy NAnT 1 CKOPOCTb KX
OTHOCUTENIbHOTO ABUXEHMA B MM/roA. B nape navT kocasa yepta no 3anucu Bird nokasbiBaeT, kakas navta
yxoant nog kakyro: «PA\OK» - TuxookeaHckas nog OxoTckyto.



Cnon «MecTopoxaeHma» NokasbliBaeT MECTOPOXKAEHMWSA, PYAHUKM W NPOSBAEHMSA MOAE3HbIX MCKOMaeMblX
leonornueckon cnyx6bl CLUA (USGS) u3 Tpéx Habopos. baza MRDS - okosio 300 Tbicsiu TOUeK, U3 HUX OKOJIO
267 tbicsay B CLLUA v okono 1400 B Poccmm, USGS He obHoBasieT eé ¢ 2011 roga. «KpynHble mecTopoxaeHus
mupa» (USGS OFR 2005-1294) - 3161 mectopoxaeHue, n3 Hux 300 B Poccum, oHM nokasaHbl 601bwWnMm
Toukamu. «PyaHunkn n 3aBoabl Mupa» (USGS Mineral operations outside the United States) - 6478 pyaHunKoB,
oboraTuTenbHbIX 1 MeTannypriuyeckmx 3asogos BHe CLUA Ha 2006-2010 rogel ¢ onepaTopoM 1 MOLLHOCTbIO,
B TOM yuncie BepxHekamckoe mectopoxaeHune, CeBepoypanbckme 60okcuTbl 1 CapaHOBCKMIA XPOMUTOBBIN
KOMMIeKC. Y YacTu 3anmcer MecTo yKasaHo Mo parioHy, OKHO CBeAeHWN Torga nuieT «MNprMepHoe, Mo
paiioHy». LIBeT Touku - rpynna nepBoro noae3HOro MCKONaemoro, WwKkana rpynmn CTOUT B I€BOM HUXKHEM Yry
Buaa. Paamep Toukm MRDS - cTagus ocBoeHMA, AeACTBYOLWNIN PyAHMK KpynHee npossaeHus. Lenvok no
TOYKe MoKa3blBaeT Ha3BaHWe, NOJe3Hble NCKOMaeMble, TUM, CTaAuMIo, onepaTopa, MOLHOCTb, CTPaHY U CCbIIKY
Ha 3anucb USGS, pexxum «OnpesenvTb 06beKTbI» A5 3TOrO He HY>eH. Tak Xe OTKpPbIBatOTCA oyaru
3eMJIeTPACEHN, NoXapbl U CNyTHUKW. MNepBoe BkAtOUeHMe ckaumnBaeT apxuebl USGS, okoso 25 MB, 1
pa3bupaeT nx B GoHoBOM noToke, 310 15-20 c. Ntor xpaHutcs darinom B npodune QGIS, cnegyrouine
BKtOUEHMS bepyT ero 3a 1-2 c. Hag 6onblioli obaacteto, HanpumMep Hag Bcemu CLUA, BUuaHbI He 6onblue 80
TbicsAY Touek. CHauana uayT KPymnHble MeCTOPOXAEHNSA, PYAHUKA 1 3aBOAbl MUPA, 3aTEM OCTabHbIe.
KpynHble TOUKM pUCYHOTCA MOBEPX MEKUX.

Cnon «[opHble pa3paboTku» nokasbiBaeT KOHTYPbl KapbepOB, OTBA0B, XBOCTOXPaHWNLL, U MPOMMIOLWAA0K
Mupa - okoso 45 Teicsay yyacTkoB, 06BeAEHHbIX Mo cHMMKam Sentinel-2 2019 roga (Maus n coasTopsl, 2022,
CC BY-SA 4.0). KOHTYpbI fiexxaT OpaH>KeBOM 3a/IMBKON B KapTUHKe TaloB. LLlenyok no KoHTypy nokasbiBaeT
CTpaHy 1 niouwaab. NepBoe BkItOUeHWe ckaunsaeT ¢arin okoso 25 Mb B npoduas QGIS.

Cnon «Laxtel 1 kapbepbl OSM» nokasblBaeT LWaxTbl, PyAHWKKM, CTBOJbI U Kapbepbl 13 OpenStreetMap ¢
Ha3BaHuaMK. OHK 3arpy>katoTcs NO MeCTy B1Aa, korgaa kamepa Hmke 150 km, - yuactok okono 100 km BoKpyr
TOYKW B3rnsaga ofHMM 3anpocoM K cepeepy Overpass. LiBeT ToukmM - rpynna McKkonaemoro m3 Tera resource,
6e3 Hero Touka 6enas, «[Mpoumne». LLlenyok No Touke NokasbliBaeT Ha3BaHWe, BUA, onepaTopa U CCblKy Ha
o6bekT OpenStreetMap. Cepsep Overpass B Yacbl Harpy3kv oTBeyvaet C 3aZep>KKOoN nan otkasom. Toraa
3anpoc cam NOBTOPAETCA Ha Apyrom cepBepe Overpass nan Ha TOM Xe Nnoc/ie naysbl.

Kateropus «3HepreTuka» KaTaaora COAEP>XUT CNON «INEKTPOCTaHLMM», «J131, kabenn n TpybonpoBoabI
OSM» 1 «MoaBoaHble Kabenn».

Cnown «[MogBogHble kabenn» nokasbiBaeT NOABOAHbIE ANMHUW CBA3M BMPO30BLIM U NMOABOAHbIE CUNOBbIE
kabenn nnnosbiM ¢ 060 BbicoTbl. JaHHble - OpenStreetMap, Boibopka 11 okTabps 2026 roga - 909 AvHWI
cBA3n 1 1040 cunoBbix kabenen gavHHee 5 kM. B OSM HaHeceHa yacTb kabenen mupa, 60/bLue BCero B
AtnaHTvke n'y EBponsl. LLlenyok no anHMM nokasbiBaeT Ha3BaHWe, BUA, BAajenbLia 1 CCblIKY Ha OOBbeKT
OpenStreetMap.

Cnon «3nekTpocTaHuMm» nokasbiBaeT OKoA0 35 ThbicAY anekTpocTaHumii mupa m3 6a3sl WRI Global Power
Plant Database, gaHHble Ha 2021 rog (CC BY 4.0). LiBeT TOukmM - BUA TOMAUBA, pa3Mep - MOLLHOCTb. TOUKM
BWAHbI C NtO6ON BbICOTHI, LLENYOK MO TOYKE MOKa3blBaeT Ha3BaHWe, MOLHOCTb, rO BBOAQ, BAajenbla v
CCbIIKY Ha CTOYHWUK CBEAEHMI. Y YacTh CTaHLMIK MecTo B H6ase yka3aHO HeBepHO. [lepBoe BKIOUeHNe
ckaumBaet apxmB okono 4 MB, utor xpanutcsa danom B npodune QGIS.

Cnow «J131, kabenn n Tpybonposoasl OSM» nokasbiBaeT MMHUW 3NeKTponepesayy, NoaCTaHL MK, kabeam n
Tpybonposoabl 13 OpenStreetMap. LiBeT 1 ToLWMHa IMHMM NOKa3bIBatOT KNacc HanpsixkeHus - 500 kB
Bbilwe, 220-330 kB, 110-150 kB naun Huxe. CunoBon kabenb, NOA3EMHbIN AW NOABOAHbIV, HAPUCOBaH
JNNOBBIM NMYHKTUPOM, IMHWA CBA3MN - B1PLO30BbIM. TPY6ONPOBOA HapMCOBaH MYHKTUPOM, €ro LBeT
noka3blBaeT BeLLLeCTBO - ras, HedTb M NPOAYKTbI, BoAa 1 Tenso. MNoacTaHUms - KBajgpaT LBeTa CBOEro



Hanps>keHuns. O6beKTbl 3arpy>karoTcs No MecTy BMAQ, Korga kamepa Huxke 150 km, Tak e, kak waxtsl OSM.
LLlenyok no IMHUM UAN NOACTaHLMM NMOKa3blBAET BUA, HAaNpPsi>XKEHWE, BELLLECTBO, BAaje/bLIa U CCbIIKY Ha
o6bekT OpenStreetMap.

Cnon «3emneTpsiceHns» nokasblBaeT 3eMIETPACEHNS MarHuTy4on ot 4.5 3a nocnegHue 30 cyTok Mo cBogke
leonormnueckomn cnyx6bl CLUA (USGS). CBoaka 3arpy>kaeTcs Npu KaxAoM BKIKUEHWN cTpoku. Kpy>xok cTout
B Ouare Ha ero rnybuHe, TOHKas NMHUA BEAET OT HEro K 3MNWLIEHTPY Ha MOBEPXHOCTM. LIBET Kpy>kka
nokas3sblBaeT r1ybrHy oyara, OT KPacHOro y NoBepxHOCTH A0 annoBoro Ha 700 KM, LWKana CToMT B 1IEBOM
HW>KHEM yray Buga. Pasmep Kpy>kka pactéT ¢ MarHuTygoin. Ouarn BuAHbI CKBO3b MOBEPXHOCTb, O4aru Ha
obpaTHOW CTOpOHe 3eMAun CKpbITbl. [Ny6UHa pacTarMBaeTcs BepTMKaabHbIM MacluTabom penbeda, Kak
BbICOTbI. Y KaXA0ro cobbiTns ectb BpeMs. [py BKAFOUEHHOWM CTPOKE CTAaHOBUTCA AOCTYMHA LUKana BPeMEHM,
Ha HeW BUAHbI CObbITMA 13 BbIBpaHHOro npomMexxyTka. CTpoka ecTb TONbKO y 3eMu.

Cnon «Pa3pe3 3emnn» BbIHUMAET 13 3eMN CEKTOP MOZ TOUKOW B3rasga. CEKTop - YeTBepTb NoJyLapus
WwrpurHon 90° no fonroTe, OT 3KkBaTOpa A0 NOAOCa TOrO NoAyWwapus, rae CToMT Touka B3rasga. Ero Tpu rpaHm
packpalleHbl obonoukamm no pagmycam mogenv PREM. 31o kopa g0 24.4 kM, BepxHas MaHTMaA a0 400 kwm,
nepexoAHas 30Ha 0 670 KM, HUXKHAA MaHTMA A0 2891 kM, BHelHee aap0 8o 5149.5 km 1 BHyTpeHHee a4po.
LLikana obonouek CTOUT B IEBOM HUXKHEM yray Buga. Kpari rpaHein nexuT Ha 3NaMnconae, rnybuHbl He
pactarmBatoTcs Macwtabom penbeda. Kopy Ha rpaHsax nokassiBaet Mogens CRUST1.0 no suerikam 1°. 310
BOAA, N€4, BEPXHUE, CPeLHME N HMXKHNE OCaAKWN, BEPXHASA, CPEAHANR N HUXKHAA KOpa, HUXe 4o Moxo
HaumnHaeTcs MaHTus. Mo okeaHoM kopa 6-7 kM, nog Tubetom okoso 70 KM. Fae rpaHb NPOXOANUT Yepes 30HY
cybayKUMM, Ha HeW BUAHa Norpyarolasca namta no mogenn Slab2 Meonornyeckon cayx6sl CLUA - nonoca
OT BEPXHEN MOBEPXHOCTN NAUTbI BHU3 Ha €€ TOAWMHY. ManTbl ecTb B 27 30Hax. Paiin 30HbI 3anpalumnBaeTcs,
Korza rpaHb eé KacaeTcs, 3TO BUAHO MO 3Ha4Ky 3arpy3kn. Mogenb ckaumBaeTca C cainTa e€ aBTOpOoB Npu
MepBOM BKJIKOUEHUM CTPOKM, A0 €€ npuxosa kopa - ciot PREM TonwmHom 24.4 km. B6an3n rnybuHbl Ha
rpaHsax Hactoswwe. C yaaneHnem kamepbl rnybuHbl 4o 400 KM pacTarveatoTcs, YToObl KOpa ocTaBasnach
BMAHA. Y MOBEPXHOCTU pacTaXeHme AoXoAuT A0 8 pas, K 400 KM OHO CXOAWT Ha HET, HUXe MacLiTab
HacToALWMA. MHOXMTENb NULWET WKana 06oa04uek, oyarn 3eMaeTpsceHUI pacTarnBatoTca Tak xe. Mognucn
MEeCT BbIHYTOrO cekTopa He noka3sbiBaroTcs. CeKTop CTaBUTCA 3aHOBO MPU KaXXAOM BK/IHOUEHUN CTPOKW. YTkl
CeKTopa OTMeYeHbl TOYKaMU C LUMPOTON M AONTOTOM, X MOXKHO TAHYTb MbILLUbO. BOKOBOW yron MeHseT CBOtO
[JOATOTY M CBOKO WMPOTY. Ecam wnpota He 0° 1 He MOAKOC, HUXKHAA AN BEPXHAA FPaHb CTAHOBUTCA KOHYCOM
K ueHTpy 3emaun. CTpoka eCTb TONbKO Y 3eMAu.

MyHKT «Pa3pe3 BHM3...» B MeHIO NyTn «MOnX MEeTOK» OTKPbIBaeT OKHO «Pa3pe3». B HEM pa3pe3 3emaun BHU3
BAOJb MyTW. [0 ropn3oHTaNn OTJI0XKEHO PacCTOAHME OT Hayana NyTu, No BepTukanu rnybuHa. Ha paspese
BUAHbI cion kopbl CRUST1.0, o6on0ukm PREM, nantel Slab2 1 ouarun 3emietpsiceHnin U3 NOAOCkHl BAOb MyTU.
LiBeTa Te Xe, UTO Ha rpaHsx pa3pesa 3emu, LWKasa CN0EB CTOUT crnpaBa oT rpaduka. FybuHy paspesa
3apaét cnucok «FnybuHa», ot 100 kM fo weHTpa 3emau. LLnpmnHy nonockl ouaros 3agaét nose «lonoca
oyaroB». Ouar nepeHoCUTCA Ha paspes no bamxanuen Touke nytn. Kypcop Hag rpapurkom oTMevaeT TOUKy
Ha rnobyce v nuwet raybuHy Moxo v nanTbl B Hel. Kopa, NanTbl 1 CBOAKa 3eMAETPACEHNIA 3arpy>atoTca npwm
OTKPbITUWN OKHa, €CAN WX ELLE HET, CTPOKa NOoZA rpaduKom MULLET, YTO eLLé 3arpyaeTtca. [Toka OKHO OTKPbITO,
Ha rnobyce BAOAb MYTN BUCUT CTEHKa TOro Xe pa3pe3a. OHa BuAHa CKBO3b MOBEPXHOCTb, MyOWHbI Ha HeW
HacTosLwme. Korga OKHO 3aKpbITO, CTEHKA McHe3aer.

OcHoOBa U CBO UCTOYHUK Tal/10B

MeHto ctpokn «OcHoBa» nepeuncaseT Esri World Imagery, OpenStreetMap v nogkntouenna XYZ Tiles n3
ob6o3pesatens QGIS, BbibpaHHas noanoxka oTMedeHa. Boibop cpa3y MeHseT NoAnoxky Ha rnobyce. Ha
APYrvX Tenax B CTPOKE CTOAT CHUMKM Tena, Bbibopa HeT.

MyHKT «/1l06aBUTb UCTOYHWUK TANNOB...» MEHIO OTKPbIBAeT OKHO HOBOTO UCTOYHMKA. B none «Agpec»
BCTaB/IAETCS aApec B H0H6OM U3 BUAOB:



® wabnoH c {z}, {x}, {y}, Hanpumep https://{s}.tile.opentopomap.org/{z}/{x}/{y}.png

® a/pec OAHOrO Talna, CKONMPOBaHHbIN 13 Bpay3sepa, Hanpumep
https://server.arcgisonline.com/ArcGIS/rest/services/World_Topo_Map/MapServer/tile/5/10/17

® aApec C ypPOBHEM, CTONOLIOM M pAAOM B MapamMeTpax 3anpoca

OKHO NPUBOAWT aZpec K WabnoHy 1 nNpeasiaraeT Ha3BaHWe MO UMeHW cepBepa. Huxe oHo cobupaet
MO3aunKy BCEro M1pa 13 YeTbIpEX TainnoB ypoBHs 1. Eciv ceBep B MO3auke BHM3Y, psAfbl CEPBEPA UAYT CHUY
BBEpPX, 3TO UcnpasaseT paaxok «Paapl cHuly Beepx (TMS)». Cambli NOAPOOHbBIN YPOBEHb OKHO HaXOAUT
Camo, ONpPOCOM TalIOB B TOUKE B3r/If4a r106yca. 3arnyLwKy «HeT JaHHbIX» B CYET He nayT. Moanuch
MCTOYHMKA CTOWUT B YI/ly BUAA@ U Ha CHUMKaX, A1 U3BECTHbIX CEPBEPOB OHa MOACTaBASETCA cama.

VicTouHuk coxpaHseTtca nogkaroueHmem XYZ Tiles QGIS v cpasy ctaHoBUTCA Noga0XKKoW. OH BUAEH U B
obo3peBaTtene QGIS, Tam >ke ero MOXHO U3MEHUTb UK YAANUTb. YCN0BUA MCNOb30BaHUA TalI0B 3a4a€T X
BAageneL.

3D-3paHunA

Crpoka «3D-3paHna» pasgena «Cnon» cTaBUT Ha rnobyc obbémHble 3gaHma OpenStreetMap. KoHTypbl u
BbICOTbI HepyTcs U3 Tex >Ke BEKTOPHbIX Tanos OpenFreeMap, uto 1 BekTopHas ocHoBa. [1o ymonuaHuto
CTPOKa BbIK/IFOYEHa.

34aHusa BUAHBI, KOoraa kamepa 6mxe 6 KM K 3emne. [nobyc aep>unT 4o 32 TalioB 34aHWI BOKPYT Kamepb,
6>KHWE nepBbIMW. Talbl 3a CMMHOW KaMepbl He 3arpy>KaroTcs.

BbicoTa 3saHuma - BbicoTa 13 OpenStreetMap, nHaue KOAMYECTBO 3Taxel, YMHOXeHHOe Ha 3.66 M. 3gaHune
6e3 3TMX CBefEeHMI noayyaeT BbICOTy 5 M. B LieHTpe MNMepMu cBOs BbICOTa eCTb y ABYX TPETel 34aHWiA, B
ueHTpe MockBbl MOYTK ¥ Bcex. Ha okpanHax MHOrve gomMa OA4HOW BbICOThI. LiBeT 3aaHns 6epétca 13
OpenStreetMap, nHaue 3aaHuve ceeTno-cepoe. Kpbilwn naockue.



HW3 35aHMA CTOWT Ha CaMOi HU3KOW Touke pesbeda nog ero KOHTypoM. CHUMOK BUAA XAET, MokKa 3arpyssrcs
BCe 3aHus kagpa. CLieHa MOMHWT, BK/IOUEHb! IV 3aHus.

CBouctBa BMga
3Ha4ok «CBolcTBa BMAa» Ha NaHe/M 3Ha4YKOB OTKpPbIBaeT OAHOI/IMéHHoe OKHO.
OcHosa
Esri World Imagery - npumep ¥ | | ICTOYHMKM AaHHbIX...
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Heapa
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3aKpbiTh
OKHO He MelwaeT paboTaTb c r10bycom.
pynna Mone Yro 3agaér
OcHoBa Cnincok VICTOYHWK CHMMKOB WV KapTbl
Penbed BepTukanbHbIv MHoxwuTens BbicoT ot 0.5 go 10
macTtab
Penbed [ ny6uHbI MOpel 1 [lHO Ha cBOWX ryburHax 1 BoZa Haj HUM, MO YMOJYaHWIO BKAOYEHO
oKeaHoB
Moanncm A3bIK A3bIK HagNMCen 1 noucka
Kapta QGIS = CuHxpoHusaumsa HanpaBneHune cBA3n ¢ KapToW
Kapta QGIS = Cnowm kak Ha kapTe Inobyc nokasblBaeT c/iou, BKIOYEHHbIE B iereHae QGIS
QGIS
Kapta QGIS  Hosble cnioun cpasy HoBbIl1 cioli npoekTa cpasy OTMeYeH Ha rnobyce
Ha rnobyc
O6HoBneHne O6HOBAATbL [nobyc obHOBASETCA NOC/IE KaXKa0M npaBky 6e3 KHoMkn «OBHOBUTL», MO
aBTOMaTU4eCckm YMOJTYaHWNIO BKAKOYEHO
KoopavHatel = ®opmat [JecatnyHble rpagychbl, rpagycbl-MuUHyTbI-cekyHabl, UTM nan MGRS B ctpoke

COCTOAAHMSA U OkHe «O6bekTbl». Bbilue 84° ceBepHOW 1 HMKe 80° FOXKHON WMPOTHI
UTM n MGRS 3ameHsatoTca 4ecaTuYHbIMM rpagycamm



pynna Mone Yro 3apaér

Hegpa Moa3eMHbIn OTKpbiBaeT OKHO «[1oA3eMHBbIR pexmm», cM. [oA3eMHBbIN pexxm
PEXMM...

Moanoxka no ymonyanuto - Esri World Imagery, B cncke oHa Ha3BaHa «Esri World Imagery - npumep».
YcnoBus eé ncnosb3oBaHus 3a4aét Esri. Cnegom naét OpenStreetMap, notom noakntouenus XYZ Tiles n3
ob6o3pesatens QGIS. MogkntoueHus penbeda B CNMCOK He NonagatoT. HoBoe NoakntoueHne NosBAseTcs B
CNUCKe NpY CnesyrolleM OTKPbITUM OKHa.

KHonka «VICTOUHMKN faHHbIX...» PAAOM CO CMUCKOM MOANOXEK OTKPbIBAeT OKHO BCEX MCTOUYHWMKOB rnobyca. B
TabsvLLe Mo rpynnam CTOAT NOANOXKHN, penbed, BeKTOpHas OCHOBa, AaHHble NASA v Hayk o 3emne. Y
KaXA0ro NCTOYHMKa BUAHO, UTO OH MOKAa3blBAET, U CCblKa «OTKPbITb» Ha ero yCA0BMA NCMO/Ib30BaHMA.
KHonka «[MpoBepnTb» 3anpalumBaeT y KaXkaoro UCTOYHMKA OAWH Tala uav dann MMMO KaLa v NULLeT Bpems
OTBeTa 1 pa3mMep nan ownbky. bosbline darinbl, KapTUHKa 3BE34HOrO Heba, He 3anpalLnBatOTCS.

B TOM >e okHe cTaBUTCA CBOW pesibed - WabaoH TannoB BbICOT ¢ {z}, {x}, {y} B 3anucu Terrarium nan Mapbox
Terrain-RGB - 1 cBos BekTopHas ocHoBa - agpec TileJSON B cxeme OpenMapTiles. Y kaxgoro ectb nognuch
Ans yrna suaa. «[MpumeHnTb» 6epéT faHHble No HOBOMY aapecy, «Kak 6bin10» BO3BpaLLaeT MCTOYHWK MO
ymMonyaHuto. KHonku «[lo6aBrTb NOAN0XKKY...», «N3MEHUTb...» U «YAanuTb» paboTaroT C NOAKAHOUEHUAMM
XYZ Tiles QGIS, yaanéHHoe nogkntoueHve nponagaet n us obospesatens QGIS.

lpynna «Penbed - oTkyAa 6epyTca BbICOTbI» TOrO Xe OKHa O6BACHAET, UTO BbICOTbI CKAAAbIBAOTCA U3 TPEX
C/I0EB - Tal0B BbICOT MO MUPY, yTOUHeHUs cywn 30 M 1 cBoero pactpa npoekta. CNncoK «YTOUYHEHMe cyLn
30 M» noMeLLaeT NOBePX Tala0B BbICOT Mogenb penbeda 30 m:

® «Het - TonbKO Talabl BbICOT» - pesibed Mapzen Terrain Tiles, kak npexae. OH rpy3unTcs GbicTpee BCex.
CeBepHee 60° Ha cyLwwe B HEM AaHHble 0koa0 250 m.

® «Copernicus DEM 30 m» - mogenb noeepxHoct Copernicus GLO-30, painbl no rpasycy Ha OTKPbITOM
xpaHmavie AWS. Jlec n gomMa BXOAAT B BbICOTY.

* «GEDTM30 30 m» - Mmogenb penbeda camoit 3eman 6e3 neca n gomos, OpenGeoHub, CC BY 4.0. 310
OAMH 6onbLION daiin, ero y4acTku YATaroTCA JOJbLUE.

Tainbl BbICOT NO-NPEXHEMY AatoT AHO Mopen 1 Bug nsganeka. C ypoBHa 9 BbICOTbI Cylun 6epéTt moaens,
rny6>xe ypoBHA 12 y4acTKM MOAENN He UMTAtOTCA 3aHOBO, a NMePeCcYMTbIBAlOTCA U3 MPpoYmMTaHHbIX. MNoanmch
MOZEeNn CTouT B yray Buaa. Mogenb umtaetca U3 CeTV Npu KaXkAoM HOBOM yyacTke, 6e3 ceTu OCTaroTCs Taubl
BbICOT. ¥ ropbl HapoaHow Tansbl BbicoT gatoT 1816 M, Copernicus 1 GEDTM30 - 1888 m, BbicoTa BepLUMHbI
1895 m.

A3bik noanucen BbibMpaeTca n3 cnucka. «Kak B QGIS» 6epéT a3bik nHtepdenca QGIS, «<MecTHble Ha3BaHWA»
OCTaB/AeT Ha3BaHWA Ha A3blke cTpaHbl. [Janblue nayT nATHajuaTh A3bIKoB. ECIM Ha3BaHWA Ha BbIOBpaHHOM
A3bIKe HeT, 414 A3bIKOB Ha AaTUHMLE CTaBUTCA AaTUHCKOE Ha3BaHWe, A9 OCTalbHbIX - MeCTHOe.

be3 aBTOOOHOB/IEHMA CMEHa NoANOXKWN, MacluTaba penbeq)a N Cnoés NnpoeKkTa BMAHa nocsie KHOMKn
«OBHOBUTb» Ha NaHeaN 3HAYKOB. CTpOKa COCTOSIHUS HAaNnOMMWHaeT 06 3ToM. A3bIK I'IO,D,I'II/ICGI7I MeHAeTCA Cpasy.

Fpynna «MpoekTt QGIS»

B rpynne pasgena «Cnoun» CTOAT C10M TekyLLero npoekTa B nopaake kaptbl QGIS, y kaxgoro ero tmn - pactp,
TOYUKM, IMHWK, MOAUFOHbI AN Tabanua. naxxok cnos nokasbiBaeT €ro Ha r1obyce n He MeHSET BUAUMOCTb
Ha KapTe. B HoBom npoekTte draxkkn cHATbl. OTMETKM XpaHATCA B NpoekTe.

Cnow noxatcs Ha rnobyc kapTnHkoin, kotopyto pucyet QGIS, co ctuaamm kapTbl. KapTuHKa nexuT Ha
penbede, NOAHATb AN BbIJaBUTb €€ He/b34.



MoAnnCK BEKTOPHbIX CIOEB NAYT OTAENbHO, Kak Ha3BaHWs roposoB. OHW CTOAT POBHO Npu Nt060M NoBOpoOTe
M HaK/IOHe, He Ha/e3atoT ApYr Ha Apyra U NPAYyTCsA 3@ ropaMu U FOPU3OHTOM. TEKCT, LiBET 1 Kernb bepyTcs 13
noanucein cnos B QGIS, noanvcy no npasuaam Toxe. MoANNCb TOUKM CTOMT CipaBa OT He€, IMHUK - Ha
cepeAvHe, MHOrOyrosibHMKa - BHyTpW Hero. [MoanuncbiBatoTcs 06bekTbl BOKPYT TOUKM B3rns4a, He 6oablue 500
Ha cnoi. MacwTab Buanmoctn nognucet QGIS Ha rnobyce He yunTbIBaeTCS.

[IBOVHOM LLEeNYOoK Mo CoK AAET NepesiéT K ero oxesaTty, B3rii4 OTBECHbIN. MeH Mo NpaBoi KHOMKE:

* «[loaneteTb» - NEPENET K OXBATYy CNOS.

® N0A3yHOK «[1pO3payvHOCTb» - MPO3PaYHOCTb camoro cnoa QGIS, oHa MeHseTca 1 Ha KapTe.
* «TpekK..» - AN9 TOYEYHbIX CNOEB, CM. Tpekn.

* «Penbed rnobyca» - ans pactpos, cM. CBoW pesibed.

* «BblgaBanBaHwue...» - 414 BEKTOPHbIX CNOEB, CM. BbiZaBavBaHve No nosto.

* «CBoliCTBa CNOS...» - WITAaTHOE OKHO cBoncTB cios QGIS.

BbigaBanBaHuMe no nonro

O6bekTbl BEKTOPHOIO CN0S MPOEKTa MOAHUMAIOTCA Haj penbedomM Ha BbICOTY U3 YMCNOBOTO MOAS.
MHOroyrosibH1MK CTaHOBUTCA MPU3MOW, TOUKA - CTONONKOM-BOCbMUYTONbHUKOM, INHUSA - CTEHKOW. [yHKT
«BblgaBnvBaHue...» MEHIO CIOSi OTKPbIBAeT OKHO C MOJEM BbICOTbl U MHOXMUTENEM. BbicoTa B MeTpax paBHa
3HaYeHMIO MO, YMHOXEHHOMY Ha MHOXMUTENb. Y MOAA 3Taxen MHOXUTeNb 0Koo 3. O6BbEKT € NyCTbIM,
HYNEeBbIM MW OTpULATENbHBIM 3HaYEHMEM He BbigaBanBaeTca. CTpoka «He BblgaBANBaTb» CHUMaeET
BblAaBAVBaHWMe.

LiBeT ob6bekTa - ero cumBon B ctuae cnos QGIS, kak Ha kapTe. H13 npm3aMbl U cTonbuka NeXUT Ha cCaMOou
HW3KOW TouKe pesibeda nos o6bekTOM, Kpbilla poBHas. CTeHKa AMHUKN UAET no penbedy. Paanyc ctonbuka -
1/150 nonepeuHuka cnos, oT 2 M A0 2 kM. CloK BblAaB/IeH, MOKa OH OTMeYeH Ha rnobyce. Hactporku
XpaHsaTca B npoekTe. Yntaetca o 20 000 o6bekTOB cnos.

CBou penbed

Pactp BbicoT npoekTa QGIS ctaHoBUTCS penbedom rnobyca B cBOEM oxBaTe. [pumep - kapbep C
MapKLlengepckon cbeémkom. MNyHKT «Penbed rnobyca» MeHto pactpa B rpynne «[Mpoekt QGIS» Bkatouaet u
BbIKtOYaeT Bpe3ky. PacTp MoxeT 6bITb B 060N CUCTEME KOOPAUHAT, HY>KeH dain, KoTopbi untaeT GDAL.
®naxkok nokasa cnos Ha rnobyce Ana BPe3KU He HYXEH.

Tam, rae y pactpa ecTb JaHHble, €ro BbICOTbl 3aMeHAOT 06LwWmi penbed. Ha nonoce BAOb Kpas AaHHbIX
BbICOTbI MNABHO NePexoanT K obuiemy penbedy, LWWMpUHa NONOCkI - 5 % MeHbLUel CTOPOHbI OxBaTa. BHyTpu
oxBaTa penbed nogpobHee obLLEro, O NMKCENS pacTpa, HO He Menbye nNukcens ypoBHs 17 (okono 0.6 M Ha
wupote 60°). BbicoTbl pacTtpa bepyTcs kak ecTb. ECn y cbEMKIM CBOS cMCTEMA BbICOT, PacXoXAeHne ¢ obLwum
penbepoM craaxmuBaeT nosoca Kpas.

Bpesky BMAAT ceTka MOBEPXHOCTK, BbICOTA NOZ KYPCOPOM, NHeKa, Npodub BbICOT, BUAMMOCTb, MHCONALMS,
YKJOH 1 3KCNo3umums. Ecim Bpe3ok HeCKObKO, CBEPXY JIEXMT Ta, YTO Bbille B MpoekTe. Beibop xpaHuTcs B
npoeKTe U B CLeHe.

Mpwn nepBom BKAKOUEHMM pacTp nepecuutbiBaeTcs B dan npoduns QGIS. Ans cvémkn 2400 x 2400
nmMKcenen 3To okoo 2 C.

Bblemka u Hacbinb

[lBe CbEMKM OAHOrO yyacTka, HanpumMmep Kapbepa ¢ oTBanaMu, AaroT 06bEMBbI BbleMKM WU HacbInNW. MTyHKT
«BblemKa 1 HacbIMb...» MEHIO pacTpa HOBOW CbEMKM B rpynne «[poekT QGIS» oTKpbIBaeT OKHO:



® «[lpexHasa cCbémKa» - pacTp TOro Xe yyacTka Ha MPEeXXHIo AaTy.

® «Y4acToK» - MHOTOYrOJIbHWKM, BHE KOTOPbIX Pa3HOCTb HE CUMTAETCH, AN BECb OXBAT HOBOW CbEMKM.

* «[lopor» - pa3HOCTb MeHbLLe NOpPora No MOAYNHO HE BXOAMT B OOBEMbI, 3TO LWYM CbEmkMW. Mo
ymonydanuto 0.1 m.

MpeXHAa CbéMKa NepecyMTbIBaeTCs Ha CeTKy HOBOW. PacuéTt naét B meTpax - B cucTemMe KOOpAMHaT HOBOW
Cbémku nam B 30He UTM, ecam oHa B rpagycax. OKHO CBOZKM NOKa3biBaeT OO6bEMbI BBIEMKW U HACBIMK, NX
naowaam, HanbonbLLy rNy6UHY BblIEMKW U BbICOTY HaCcbiMW U pa3HOCTb O6BbEMOB. PacTp pasHOCTU noXnTCA
B NpoekT B rpynny «PlanetX - Bblemka 1 HacbiNb» 1 BUAEH Ha rnobyce - BbleMKa KpacHas, HacbiMb CUHAS.

CBosa 6atumertpus

Pactp rnybuH nam oTMeToK fHa 03epa, MOpPs MAN BOAOXPaHUAULLA NOXUNTCA B penbed rnobyca Tak e, kak
cBOV penbed, a HaZ HUM pUCYeTCs Noaynpo3payYHas BoAa Ha ypoBHe BoZoéMa. MNyHKT «batumeTpus
BOA0EMa...» MeHIo pacTpa B rpynne «[poekT QGIS» oTKpbiBaeT OKHO € TpeMs NOAAMMU:

® «3HaueHuns - rybuHbI» - rybrHa Noj NOBEPXHOCTLIO BOAbI, CO 3HAKOM MAKOC Uan MUHyC. OTMeTka
AHa - YPOBEHb BOZbI MMHYC MOAY b TNYyOUHBI.

® «3HauyeHus - OTMETKM AHa» - BbICOTa AiHa Haj yPOBHEM MOpS.

® «YpoBeHb BOAbI» - BbICOTa MOBEPXHOCTN BOAbI. [10 yMOAYaHMIO - BbICOTa pesbeda B cepeanHe pacTpa,
y 03epa 3T0 06bIYHO NOBEPXHOCTb BOAbI.

Boga pucyetca Hag Bcemu ToUKaMu pacTpa, rae AHO HUXXe YPOBHS, HO BUAHO CKBO3b Heé. be3 penbeda
BOZa He puUcyeTca - AHO 1 BOAA Neran 6bl B OAHY NAOCKOCTb. «Y6paTb 6aTMMETPMIO» BbIK/IHOYAET U BPE3KY, 1
BOAY. Bbibop xpaHuTca B npoekTe. [poduiib BbICOT Yepe3 BOAOEM MOKa3biBaeT BOAY Haj AHOM U MyHKTUP
YPOBHSA BOJ0EMa C NOAMUCHIO.

[emo «bpueHLckoe 03epo, cBos baTnMeTpus» 3Hauka «/lemo» - sHo bpueHuckoro o3epa B LLBenuapum no
AaHHbIM swissBATHY3D swisstopo ¢ warom 10 m, Boga Ha 564 m. Camoe rnybokoe mecto - 308 M, Ha 256 M
Hu>Ke BoAbl. [Tpodunab BbICOT Yepe3 03epO MOKa3bIBaeT KOTJAOBUHY.

Bbatumetpusa no npomepam

Mpomepbl 3X0N0Ta - TOUEYHbIA C0A NpoekTa ¢ rNybuHON B nNose nan B Z Touku, Hanpumep CSV ¢ wnpoTon,
B[ONTOTON W rNyBUHOW, oTKpbIThIN B QGIS Kak TeKCToBbIA CNOW. MyHKT «baTMMeTpma No NpoMepam...» MeHHo
TOYEUHOrO €0 CTPOUT U3 HUX PacTp ryObuH 1 aenaet ero cBoen batumeTpuen. B okHe 3agaroTcs:

* «[nybuHa» - none c rnybuHom nam Z Touku. 3Hak rnybuHbl He BaXKeH.

* «flueiika» - pa3mep A4enkn pactpa. [1o ymMonuyaHuto - KOpeHb 13 NJoLWwaan NPOMepPOB Ha TOUKY. Y
rancos yepes 20 M C TOUKOW Yepe3 MeTp 3T0 5 m.

* «[pepen oT NpoMepa» - A4eika Jajblle 3TOr0 PaccTosHMA OT HaMXKalLLero NpoMepa oCTaércs
nyctoi. MNo ymonuanwuio - 10 aueek. MNpegen foakeH ObiTb 60/bLIE PACCTOAHNA MEXAY rascaMu.

® «YpoBeHb BOAbI» - BbICOTA BOAbI B leHb MPOMEPOB.

* «®ann» - GeoTIFF pactpa raybuH, no ymonyanuto B npodune QGIS.

Pactp ctpoutcsa TpuaHrynsumen B Metpax 3oHbl UTM cepesvHbl MPOMepOB M JIOXKUTCA B MPOEKT B rpynny
«PlanetX - 6atnmeTpua».

Paspen «Metkn»

Pa3zgen gepxut nanky «Mown mMeTkn», eé onucbiBaeT rnasa Mou meTku.



CBa3b ¢ kapTon QGIS

CunHXpoHM3aums

3HauYoK CMHXPOHM3aLMKN Ha NaHean 3Ha4YKOB CBA3bIBaeT rnobyc ¢ okHoM kapTbl QGIS. HanpasneHwue
BbIOMpaeTCcs B CBONCTBaxX BMAA:

® «B obe CTOPOHBI» - MO YMOYaHWIO.
* «Kapta Bes&€T rnobyc» - rnobyc nepexoamnT K oxBaTy KapTbl, HAKAOH W a3nMyT rnobyca COXpaHaroTCS.
* «[nobyc BeaéT KapTy» - KapTa BCTaéT LEHTPOM B TOUKY B3r/ia4a rnobyca, Koraa rnobyc ocTaHOBUTCA.

CncrteMa KOOpAMHAT KapTbl Atobas. LUnprHa KapTbl Ha MECTHOCTM paBHa LWMpPpUHe BMAa rnobyca.

BbiaeneHune

O6bekThl, BblgeneHHble Ha kapTe QGIS, noaceBeyeHbl Ha rnobyce.

OnpepeneHve o6bLekTOB

3Hauok «Onpeaenntb 06BEKTLI» BKIOYAET OMPOC, Kypcop CTaHOBUTCA nepekpectuem. LLlenyok no rnobycy
CTaBUT METKY C KOOpPAUHaTaMM 1 OTKPbIBaeT OKHO «O6beKTbI».

® B 3aronoBke OKHa - KOOPAMHATbI U BbICOTa TOUKMW.

® Hwuxe - /oM NpoekTa, OTMeYeHHbIe Ha rnobyce, X 06beKTbI MO TOYKOW M Noaa o6bekToB. Y pactpa
MOKa3bIBAtOTCA 3HAYEHWNSA B TOUKE.

* KHonka «BblagennTb Ha KapTe» BblgenseT HargeHHble 06bekTbl B cnosx QGIS. BoigeneHne BUAHO Ha
KapTe, B TabauLe aTpnbyTOB 1 Ha raobyce.

* [pynna «<Moun mMeTKn» - BUAVMbIE METKM, NYyTU 1 MHOTOYTONbHWUKM NOZ TOUYKON. Y KaXAOoM nokasaHbl
TN, KOOPAWHATBI AW AJVHA, U3MEPEHMNE U OnncaHue.

* [pynna «3emMNeTPACEHMA» - O4arn y TOYKM LLesyKa Ha aKpaHe. Y Kaxoro nokasaHbl MarHuTtyaa,
rnybuHa, Bpems UTC, mecto u cTpaHuua cobbitna USGS.

* [pynna «MecTto» - BbicOTa UK raybuHa mops, rnybuHa Moxo, TonwmHa Kopbl 1 ocagkos no CRUST1.0
n nauta Slab2 nog Toukon. Mogenb Kopbl 1 Gaill 30HbI NANT 3arpy>KatoTCA NPU NEPBOM LLENUKE, OKHO
YTOUHAETCA MO MX NPUXOAY.

Mou metTkun

«Mow mMeTku» - narnka BBepxy pasgena «MeTku», oHa OTMeuYeHa 3Be3401. B Hel nexat MeTku, nyTy,
MHOTOYTO/IbHUKW, COXPaHEHHbIE BUbI U M3MepPeHUs. MeTKun XpaHaTcs B O4HOM daiisie
PlanetX/myplaces.gpkg B nanke npoduns QGIS n BUAHbI B NH060M npoekTe.

Crpoku cnucka

3HauOoK CTPOKM NoKa3sbIBaeT BN 0O6bekTa - MeTKa, MyTb, MHOTOYrONbHWUK, COXPaHEHHBIN BUA UAW Nanka.
®naxkok nokasbiBaeT 1 CKpbIBaeT 06beKT Ha rnobyce, Graxkok nanku - BCE eé cogepxnmoe. [lBonHon
LLLeNYOK MO METKe JaéT Nepenér K Hel.

MeTKkM 1 nanku NepecTaBAstOTCA NepeTackMBaHWEM, B TOM YMcae U3 nanku B nanky. Mo nopsaky cnucka
NAET Typ.

Heckonbko ctpok Bbigenstotcs ¢ Ctrl n Shift. BoigeneHHoe nepeTackvBaetcs BMecTe, knasuwa Del yaanser
ero nocsne Bonpoca.



Mon3yHoK NoA CMCKOM MeHSieT HEMPO3PaYyHOCTb BbIAENIEHHOTO - METOK, MyTel, MHOroYyrosbHUKOB,
KapTMHOK M BCEro CoAep>XMMOro BblgeeHHbIX nanok. OH BCTAaéT Ha HeMPO3paYvHOCTb BblAeeHUs, BAEBO -
npo3payHee. Y MHOroyroibHuKa 3aanBka OCTaéTca Npo3payHee TMHUK B TOM Xe fone. 3HayeHne
coxpaHsetcsa B «<Moux metkax» 1 B KML anbdoli ugeta, ero uamt n Google Earth.

MeHi0

Tpe MyHKTbI

«Mowu meTku»  [lobasuTb, 3anyctuTb Typ, CoptposaTtb oT A g0 A, OTkpbITb KML nan KMZ..., CoxpaHuTb kak KML...,
Konuposatb, BctaButs, [lobaBuTh €101 MeTOK B NpoekT, Ounctute «Mon MeTkm»...

Manka Moanetetb, lobaBuTb, Boipesats, KonnposaTtb, BctaButs, Yaanutb, OTkpbite KML nan KMZ..., CoxpaHunTb
kak KML..., CHumok Buga nanku, Coptnposatb oT A go fl, 3anyctutb Typ, CBOWCTBA...

MeTka Mognetetb, Typ no nyt, CHMMOK Buaa meTku, CBoWcTBa..., HoBas nanka, Beipesats, KonvpoBsats, BctaBuTb,
Yaanutb

Heckonbko KonupoBsatb, Moka3aTtb BbibpaHHOe, CKpbITh BbiIOpaHHOe, Yaanutb BbibpaHHoe

CTpOK

Myctoe mecto = Hosas nanka, OTkpbiTe KML nan KMZ..., BctaBuTb

MyHKT «Typ No NyTn» ecTb TOAbKO y NyTen. [MogmMeHto «[JobaBuTb» CO34a€T B narnke nanky, MeTKy, nyTb,
MHOFOYTO/IbHUK UK 3anncaHHbI Typ. MeTka, NyTb 1 MHOTOYroNbHWK PUCYHOTCA B OKHe «HoBas meTka», Typ
3anuncbiBaeTCA KHOMKOMW 3anuncu. «BoipesaTtb» konupyeT cTpoKy B Bydep obmeHa 1 yburpaeT eé 13 cnmcka,
«BcTaBuTb» K1aAET e€ Ha HoBOoe MecTo. «CopTmpoBaTb OT A A0 fA» CTaBUT METKM M Nankm no Ha3BaHWUIO.

CBoucTBa nanku

OkHo «CBolicTBa nanku» OTKPbIBAETCA M3 MEHIO MankKu:

Mone Yro 3agaér
HasBaHue Ha3BaHuve nanku B cnucke
Pa3pelwnTb packpbiBaTb Manky be3 ¢naxkka nanka B cNncke He packpbiBaeTca, Ga>koK nanku nokasbiBaeT v

CKpbIBaeT BCE e€ cofepxunmoe

MNMoka3aTb cogepykaHue Kak rpynmny Ha rnobyce BuaHa ofHa cTpoka nanku, Gaaxkok Of4HOW CHUMaeT Gaaxkku
nepekatovatenei OoCTaNbHbIX
CkpbIBaTb gasblue Bce mMeTky nanku BMAHbI, TOAbKO MoKa rnas 6amxe atoro paccrosiHms. B KML

nose nuwetcs Region nanku
OnucaHune TekcT 0 narke, Nojckaska CTPOKM B CMCKe

Bug, Touka B3rnsa, paccTosiHWe, a3uMyT U HaKJOH, KHOMKN «CHUMOK TeKyLLEero
BuAa» n «Copoc»

[BOMHO LWenyok no nanke n NyHkT «[ognetetb» €€ MeHIO JatoT Nepenét K Buay nanku. bes csoero Buga
nepenér bepéT B Kasap BCce MeTKM Nanku. Bua 3aaaétcs BpyyHyHo YMcnaMm Ha BKaagke «Bug» nam cHUMKOM.
MyHKT «CHUMOK BMAa Nanku» CTaBUT BMAY Nankun Bua rnobyca. OnuncanHue, Buj 1 cnocob nokasa
cogepxummoro nepexonst B KML 1 obpatHo.

Hoas nanka noasnseTtca cpasy ¢ Ha3BaHeM «HoBas nanka», Ha3BaHWe NpaBuUTca B okHe «CBoncTBa...». Ha
nanke oHa CO34aéTCs BHYTPU, Ha MeTKe - cpa3y nog He. MNanka yganseTcs BMecTe C COAEPXUMbIM nocne
BOMpoca.

MyHKT «/lo6aBUTb CNOM METOK B MPOEKT» f06aBASET B NMPOEKT TP cos dalina MeTok - TOUKM, IMHUN U
MHOFOYroibHUKIN. ATPUOYTbI U OTMEHA Y HUX LUTATHbIE.



HoBasa meTka

3Ha4vok «HoBaa MeTka» OTKpbIBAaEeT OKHO C BKnagkaMu «Metka», «[yTb», «MHOroyronbHunk» n «Kpyr».

* MeTka CTaBUTCA LLENYKOM MO r106ycCy, HOBbIN LWEeNYOK NepeHoCUT eé.

® TOYKM MYTW N BEPLUMNHbI MHOTOYrO/IbHMKa CTAaBATCA LiesyKamMmn no rnobycy.

e Kpyr 3agaroT ABa LieaYKa - LLeHTp 1 Touka okpy>XHocTn. Obe Toukn nepetackmBaroTcs Mblwbho. Kpyr
COXPaHAETCA MHOFOYroJbHMKOM 13 128 BepLUMH NO OKPY>XXHOCTW Ha 3Aaunconge.

* [lone «Ha3BaHune» cpa3sy 3anosHeHO Ha3BaHWEM C HOMePOM - «Mos meTka 1», «Mou nyTb 1», «<Mou
MHOroyrosbHuK 1», «MoW Kpyr 1». Y kaXaoro Bvuaa CBOW CYET. HazBaHME MOXHO CMEHUTb B TOM Xe
none.

* «LiBeT» 3a4a€T LBET IMHUM 1 KOHTYpPA, 3a11MBKa MHOIOYroJ/ibHMKa TOrO Xe LiBeTa, MOJynpo3payHas.
«TonlwmHa» 3a4aéTca B NUKCENAX IKpaHa.

KHonka «CoxpaHuTb» 3anucbiBaeT 06BbeKT B BbiIbpaHHY0 nanky «Mounx MeTok». OKHO OCTaéTcs OTKPbITbIM
ans cnepyroliero oobekta. KHomnka «Ounctntb» yompaet NOCTaBAEHHbIE TOUKM.

BepLunHbl nokasaHbl Kpy>KKaMu 1 nepeTacknBaroTca Mbllwbio. Kpy>KoK B cepesmHe oTpeska CTaBUT Ha HEM
HOBYHO BepLUMHY. LLlenyok no nepBow Touke 3ambikaeT GUrypy, NyTb Npn 3TOM CTAHOBUTCS
MHoOroyrosbHuKoMm. LLlenyok no nocneaHen Touke 3aBepLuaeT NyTb. Y Kypcopa nNpw 3TOM CTOUT NOACKa3Ka.
Mocne 3aBepLUEHNS LLENYKM TOYEK He A06aBASIOT, BEPLUNHbI MO-MPEXHEMY NpPaBATCS.

MeHIo npaBoit KHOMKM Ha rnobyce

LLLeJ'ILIOK ﬂpaBOIZ KHOMKOM no rno6ycy OTKPbIBAET MEHIO.

MyHkT Yrto penaer

KoopagunHatbl TOUKM, LLlenyok konupyert nx B 6ydep obmeHa B dopmaTe CTPOKMN COCTOAHMA

nepBas CTpoka

Yaanutb BepLUnHY Y6urpaeT BepLUVHY pucyeMoro obbekTa nog Kypcopom

3aBepLnTb pUCoOBaHue,

MpogomknTe pucoBaHue

CBolicTBa...
[ob6aBnTb MeTKY 34€eChb
MoaneteTb croaa

ObneteTb BOKPYr

MponoxunTb MapLwpyT
otcroaa, NponoxunTb
MapLupyT ctofa

Yt0 3s€8CH?

HomeHknaTypa nmcta

CHuMkM Sentinel-2
3/€eCh...

N3mepuTb paccTosiHve

OctaHaBnMBaeT 1 BO306HOB/IAET A06aB/IeHNE TOUEK LLieNUKaMm

OTKpbIBaeT CBOWCTBA METKM MOZ KYypCOpOM
OTkpbiBaeT OKHO «HoBas MeTka» C TOUKOW Nog Kypcopom
Mepenér K TouKe C MPEXHUMMW BbICOTON U HaKJIOHOM

Mepenét K Touke 1 MefIeHHbIV 0B6NET BOKPYT HEE, 060pOT 3a MUHYTY. JItoboe ABMXKEHWNE MbILK
WK KNaBULL ero ocTaHaB/IMBaeT

Hauano v KoHeL, MapLupyTa, cM. «MapLupyT»

OkHo «Ob6bekTbl» 415 TOUKM NOZ Kypcopom 6e3 pexvma «Onpegennts 06bekTbi». B rpynne
«Mecto» - agpec 13 Nominatim, reokogepa OpenStreetMap

MoaMeHIO ¢ HOMepaMu INCTOB KapT B Touke. MexayHapogHas kapta mupa 1:1 000 000 (IMW),
poccuiickas HomeHknatypa 1:1 000 000, 1:500 000 » 1:200 000, amct NATO JOG 1:250 000 n
kBagpat 100 km MGRS. Lenyok no ctpoke konupyet Homep. NyHKT «Bce HOmepa B OKHe...»
OTKpPbIBaeT OKHO C TEMW Xe HoMepamu

OkHO «CHUMKM Sentinel-2» ans yyacTka BOKPYr TOUKM NOA KypcopoM, cM. «CHUMKM Sentinel-2»

OtkpbiBaeT «J/IMHeNKy» ¢ NepBOW TOUKOW 34eChb



MyHkT

CKOI'IVIpOBaTb CCbINIKY Ha
MecCTO

OTKkpbITh B Hpaysepe

BctaBuTh

UYro genaer

Ccblinika Ha TouKy Ha kapTte OpenStreetMap B bydep obMeHa, MacluTab - kak y Buaa. Ccblaky
OTKpbIBaeT Ntobow bpaysep

MoameHto cBoMx NYHKTOB. [yHKT OTKpbIBaeT B bpay3epe afpec C TOUKOW MOA KypCOpPOM,
HampuMep NPOrHo3 norogpl B Touke Ha windy.com. MyHKT «CBOW MYHKTbI...» OTKPbIBaeT OKHO
cnucka. B agpece {lat} n {lon} - wwmpota un goarota B rpagycax, {zoom} - macwTab KapTbl No
BUAY. Agpec HaunHaetcs ¢ https:// nam http://, cnncok xpaHutcs B HacTpoikax QGIS

MeTkn KML 13 6ydepa obmeHa B «Mown MeTKn»

®opma 3D-nyTn, 3D-MHOroyrosbHUKa 1 Typa Tak He MPaBUTCA. Y METKM C COXPaHEHHBIM N3MEPEHUEM TEeKCT
N3MepeHunsa nocne npaskn GopMbl CTUpPaeTCs.

CHumkum Sentinel-2 un Landsat

OkHo «CHuMKHM Sentinel-2 1 Landsat» muieT cueHbl cnyTHMKOB Sentinel-2 nan Landsat Hag yyacTkom n
nobanseT BbibpaHHble KaHanbl U MHAeKCb! B npoekT QGIS. CueHbl - 06paboTkm L2A, To ecTb oTpaxeHue y

nosepxHocTh, 10-20 M Ha nukcenb. OKHO OTKPbIBAOT ABa MyHKTa:

® «CHumkm Sentinel-2 n Landsat 3aecb...» MeHto Ha rinobyce - y4acToK KBagpaToOM BOKPYT TOUKM.
CropoHa KBagpaTa npu oTKPbITUW paBHa LWMPUHE BUAMMON nonockl rnobyca, ot 1 go 100 km. Mone
«CTOpOHa yyacTka» eé MeHserT.

* «CHumKkM Sentinel-2 n Landsat...» MeHt0 MeTkn «Monx MeTOK» - y4acTok Mo MeTKe. Y MHOroyronbHuKa

3TO ero KOHTYp, Y NyTV - pamMKa NyTH, y TOUKM - KBaApaT BOKPYT Heé.

Mons «CbéMKa C» M «NOo» 3a4at0T NPOMeXYTOK AaT. «O6aa"HOCTb CLEHbI A0» - Npeaen 061a4yHOCTU BCEN

cueHnbl 110 x 110 kv no kaTtanory. «Haz y4acTkom f0» - npesen 061akoB 1 TEHEN Haj caMUM y4yacTkom. Eé
OKHO CYMTaeT No Macke knaccoB cLeHbl SCL nocne noncka, cueHbl obnauHee npesena ckpbiBatoTcsa. KHomnka
«Hantn» BbIBOAUT CNNCOK, HOBbIe cBepxy. CTonbupl - gata 1 BpeMs cbémkn no UTC, obnauHOCTb Hag
y4yacTkom, 061a4HOCTb cLeHbl, BbicoTa ConHua v Tann MGRS. BeibpaHHas cTpoka nokasbliBaeT MpPeBbto

y4dacTKa B €CTeCTBEHHbIX LiBETaX.

Onaxkky cnumcka npoAyKTOB Bbl6|/|paI'OT, YTO JIAXKET B MPOEKT:

MpoaykTt

EctecTBeHHbIe LBeTa

JNloxHble uBeTa, 6amxHui MK

Cenbckoe X03MCTBO
KopoTtkoBoaHoBbI VK
leonoruns

3acTpoiika

NDVI - pactutenbHOCTb

NDWI - oTkpbITas Boga

NDMI - BnaXKHOCTb pacTUTEIbHOCTU

NBR - rapwu

NDSI - cHer

KaHanbi Yto BMgHO

B4 B3 B2 Kak BUAWT rna3

B8 B4 B3 pPacTUTENBHOCTb KPACHbIM

B11 B8 B2 noceBbl ¥ MaLlHA

B12 B8A B4 BJlara v rapu, AbiMKa NoyTu npo3payHa
B12 B11 B2 ropHble NOPOAbLI N OBHaXeHWs

B12 B11 B4 ropoj v rofibli rpyHT

(B8 - B4) / (B8 + B4)

(B3 -B8) /(B3 + B8)
(B8A - B11) / (B8A + B11)
(B8 -B12) / (B8 + B12)

(B3-B11) /(B3 + B11)

Cnncok BHM3y OKHa BblbupaeT cnocob:

3e/1€Haa Macca

BOJa BbIlle HyNs

B/lara B INCTBE

rapu HuXe, pa3HoOCTb ABYX JaT - TAXKeCTb noxapa

cHer v nég Bbiwe 0.4



* «O6peska no y4actky, GeoTIFF» - dainbl oTpaxxeHus B float32 B nanke, kKoTopyro 3a4aéT KHOMKa
«[Manka...». [nkcenn BHe MHoroyrosbHuka nycrbl. C dnaxxkom «Obnaka v TeHM - MyCTO» NYCTbl U
nunkcenn obnakos, TeHel 1 cHera no macke SCL. LLar nukcens - 10 M, y kpynHoro yyactka 20 nam 60 m,
yTObbI CTOPOHA He npeBbiwana 4000 nvkcenen.

® «Bcs cueHa no ccbike, 6e3 ckaumBaHusa» - dailn VRT, cCbinkmM Ha KaHanbl cLeHbl B ceT. CCblKOn
NIOXATCS TONIbKO COYETaHWUA KaHaNoB, MHAEKCbI - 06pe3KOoM No y4yacTky.

KHonka «B npoekT QGIS» nomelLaeT ciov B rpynny AHA BHYTpuW rpynnbl «Sentinel-2». CoueTaHma KaHa 0B
pacTsHyTbl MO 2-98 % 3HaueHWN, MHAEKCh! packpalleHbl cBOeW wkasion. Ciom OTMeuYeHbl Ha riobyce, B Ux
MeTagaHHbIX cTout nognuck «Contains modified Copernicus Sentinel data» ¢ rogom cbémku. 3arpyska
yyacTka 3 kM ngét 10-20 c.

KaTtanor cueH - Earth Search (Element 84), cHumkn - Copernicus Sentinel-2 (ESA), dannbl Element 84 Ha
OTKPbITOM XpaHuanwe AWS. Karou 1 yu4éTHasa 3anncb He HY>KHbI.

Cnuncok «CnyTHUK» BBEPXY OKHa nepektoyaeT Ha Landsat 4-9 - cHumkm ¢ 1982 roga, 30 M Ha nuKcens,
oTpaxkeHue 1 TeMnepaTtypa noBepxHoctn ob6paboTkm Collection 2 Level-2 Feonornyeckoin cnyx6sl CLLA
(USGS). Katanor n ¢aiinbl - Microsoft Planetary Computer. ®aiinbl untaroTcs N0 BPEMEHHOMY KUy
f0cCTyna, ero okHo noayyaet y Planetary Computer camo, 6e3 y4&THOW 3anmcK, U NPOCUT 3aHOBO Kaxble 45
MUHYT. Ecam cny>x6a kntouer He OTBETWUAA TPUXKAbI, CTPOKa BHM3Y OKHa roBopuT 06 3ToM. OB6aauyHOCTb Haj
yuyacTkom y Landsat cumtaetcs no macke ga_pixel - obnaka, nepuctoie obnaka n teHn. Ctonbey, Taina
nokasblBaeT CNyTHUK, BUTOK U pag WRS, Hanpumep «L9 167/020». MpoaykTbl Te Xe, uto y Sentinel-2, 6e3
HOMEepPOB KaHanoB - y Landsat 4-7 n 8-9 oHu pazHbie,  ewwé «TemnepaTtypa NoBepxHOCTH, °C» Mo TenjoBOMy
KaHany. 3To Temnepatypa nosepxHoctu npogykta USGS Level-2 (ST_B10 y Landsat 8-9, ST_B6 y Landsat 4-7),
a He paavaunoHHas Temnepatypa. USGS yxxe nepecumntan nsaydeHue ¢ y4ETOM U3NyUaTeNbHOM CNOCOBHOCTM
noepxHocTh no 6a3ze ASTER GED un atmocdhepbl. Moaynb nepeBoamnT 3HaueHne daiina B KebBUHbI MO
MHOXUTENIO U CABUTY NPOAyKTa M BblumTaeT 273.15. Tam, rae B 6a3e ASTER GED HeT n3nyyatenbHoM
cnocobHocTy, USGS Temnepatypy He cumtaeT. Ha 6osbLieli yactn Poccmm 310 nosioBmHa yyactka u 6onblue,
y AkyTcka netom 2024 roga - 86-100 %. ®aaxok «[lbipbl TeMaepatypsbl - 10 GopMyne», N0 YMOAYAHWUIO
BKJIFOUEH, cuMTaeT Takme nukcenm ton xe dopmynoin USGS m3 nsnyueHuns n atmocdepsl cueHbl (ciou
ST_TRAD, ST_ATRAN, ST_URAD, ST_DRAD), nanyuatenbHas cnocobHoctb 6epétcs no NDVI. Y Bogbl oHa
0.991, y ronoi nousbl 0.973, y pactutensHoctu 0.986-0.99. F'ae USGS nocuutan cam, oTanune B cpesHeM
meHblue 0.5 °C, y 95 % nukcenent He 6onblue 1.9 °C. OnncaHne cnos roBopwuT, Kakas AOAA NUKcenewn
nocumTaHa popmynoi. Ciom noxatcsa B rpynny «Landsat» ¢ nognuceto «Landsat N image courtesy of the
U.S. Geological Survey». Cnocob «Bcs cueHa no ccblnke» y Landsat HegocTyneH - KoY XXMBET yac, Com 13
COXPaHEHHOTrO NpoeKkTa NoToM bbl He OTKpbICS. Y Landsat 7 nocne mas 2003 roga Ha CHYMKax MycTble
nosiIockl U3-3a Nosiomku npmubopa. Hag Bogon otpaxkeHune Landsat 4-5 B 6amxkHem UK 6biBaeT Bhille
kpacHoro, n NDVI Boabl Bbixoaut okono +0.1.

Tot xe cnncok «CnyTHUK» Aaét rotosble Npogyktel MODIS cnytHukos Terra n Aqua sepcumn 061 ¢ 2000 roaa,
kaTanor u pannbl - Planetary Computer, k104 JOCTyna OKHO MOJIy4aeT camo:

¢ «TemnepaTypa 3a cyTky, 1 KM» 1 «3a 8 CyTOK» - TeMnepaTtypa NOBEPXHOCTN AHEM N HOUbtO B °C
(MOD11A1 n MOD11A2, y Aqua - MYD).

* «NDVI u EVI 3a 16 cyTok, 250 M» - nHaekcel pactutensHoctn MOD13Q1.

® «CHer 3a cytku, 500 m» - gond cHera B nukcene B npoueHtax MOD10AT, «3a 8 cyTok» - Knaccbl «HeT
CHera», «CHer», «néa Ha o3epe» MOD10A2.

* «[lapu no mecsuam, 500 m» - geHb roga BbiropaHma MCD64A1.



CueHa MODIS - geHb 1A nepuog ogHoro cnyTHuka. Tannel MODIS, koTopble 3aeBaeT y4acToK, YNTatoTCA
BMecTe, cioum aoxatcs B cucteme UTM cepegmHbl yyacTka ¢ warom npogykta. Ctonbel, «Hag yyactkom» y
MODIS - gons o6n1akoB No kKaHany KayecTBa NPOAYKTa, y TeMMepaTypbl - 40AS NUKcenen 6e3 3HaueHns.
O6nauHocTy Been cueHbl y MODIS HeT, eé none HegocTynHo. CyTO4YHble NPOAYKThl 3MMOW Ha wupoTe Mepmu
4acTo 3aKpbITbl 06AaKaMK LLeMKOM, Y CBOAOK 3a 8 1 16 cyTok nponyckoB MeHbLue. Ciou oxaTcs B rpynny
«MODIS» ¢ nognucero npogykta n apxmsa NASA, Hanpumep «MOD11A1 v061, NASA EOSDIS LP DAAC».

MapuwpyTt

MapLpyT no goporam CTPoOUTCA MeXAy ABYMA Toukamun Ha 3emie. MyHKT «[1poaoXnts MapLupyT oTctoga»
MeHI0 Ha rnobyce ctaBuT Havano, «[1posoXnTb MapLUPYT Ctoga» - KoHel,. Eciv noa Kypcopom ToueyHas
MeTKa, MapLpyT 6epéT eé Touky 1 Ha3BaHue. Korga obe ToOUKM CTOAT, MapLUPYT CTPOUTCSA CaM U JIOXKUTCS
nyTém B «Mou meTku» ¢ HazBaHneM «MapwpyT N». Kamepa netuT kK Hemy. oz cTpokon noncka CTosAT AanHa
n Bpemsa B nyTn. Ccbinkn «Ha mMawmnHe», «Ha Benocunege» un «lewkom» nepecymTbIBaOT MapLUPyT APYrMM
CcnocoboM, «CoHpocnTb» yompaet TOUKMN.

Mapuwpyt ctpout cepsmc OSRM Ha cepsepe FOSSGIS no gaHHbiM OpenStreetMap, Ha ntoboe paccTosHue.
MapuwpyT MNepmb - Coun, 2664 kM, npmuxoamT 3a 1 c. Toukm MapLupyTa yxoaaT Ha cepsep cepsuca. CepBuc
0o6HOBAsET faHHble pa3 B ABoe cyTok. Ccbinka «Owmnbka Ha kapTe» oTkpbiBaeT cTpaHuuy OpenStreetMap, rae
coobuatot 06 owmnbke B foporax. 3anpockl K CEpPBEPY UAYT He Yalle pa3a B cekyHAy, 310 ycnosume FOSSGIS.
®naxok «CTponTb MapLLpPYT Yepes cepBuC» U agpec coero cepBepa OSRM - rpynna «MapLupyTbi» OkHa
«/ICTOUHMKN JaHHBIX>.

be3 dnaxkka nan Korga cepBuc He OTBETWUA, MapLUPYT CTPOUTCSA B MOZYJ/1e MO JOpOraMm BEKTOPHOW OCHOBBI,
37O AaHHble OpenStreetMap B Tannax OpenFreeMap. MalunHa eZeT no goporam oT MarucTpanen 4o
FPYHTOBOK, yUnNTbIBAeT O4HOCTOPOHHEE ABMXEHME 1 He eAeT no Tponam. Mewwexoa nAET No BCeM JOporam u
Tponam, KpoMe MarucTpanei, B obe CTOpOHbIl. Benocunes eget 1am xe, rae newexos, Kpome Aopor kiacca
trunk. Bpems B nyTn cumntaetca no knaccy goporu, ot 90 kM/4 Ha MarucTpanum go 15 Km/4 Ha rpyHTOBKE, Ha
Benocunege - 15 km/y, newkom - 5 km/4. Npo6okK, orpaHNYeHnin CKOPOCTM 1 3aNpPETOB MOBOPOTOB B @HHbIX
HeT.

Mo Talinam TOoUuKM MapLIpyTa Jexat He gaablie 50 kM gpyr oT gpyra no npsmMou. Touka BCTAéT Ha
6v>KaliLLyo JOPOry CBA3HOW CeTU, OCTPOBOK Aopor 6e3 Bble3sa, Hanpumep BHyTpu Kpemas, nponyckaeTcs.
Tannbl fopor rpy3saTcs B NOAOCE BAOAb MPAMOM MEXAY TOUKaMK, XOZ, 3arpy3ku NokasblBaeT CTpoKa Nnog,
nouckoM. Ecam nytn B nosoce HeT, noanoca pacwmpsaetca. MapwpyT 13 ueHTpa lNepmu B MoTOBUAKXY, 5 KM,
CTPOWTCA 3a 3 C BMeCTe C 3arpy3koi. FOTOBbIN NyTb - 06blYHAA MeTKa, Y Hero ecTb MPoduIb BbICOT, TYp U
3anucb B KML.

CoxpaHEHHbIN BUA,

3Hauvok «CoxpaHuTb BUA» CTaBUT METKY B TOUKe B3rasa4a. HassaHue npeanaraetca ¢ HOMepoMm - «Bug 1»,
«Bung 2». B MeTke XpaHATCA pacCcToAHMe, a3uMyT WU Hak/OH Kamepbl. [epenéT K Takor MeTke BO3BpallaeT BUJ,
LLe/IMKOM.
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CHMMOK TeKyLLero Buaa Cbpoc

OK OTtmeHa

MyHKT «CBOWCTBA...» OTKpbIBaeT OKHO cBOMCTB. OKHO He MellaeT paboTaTb € r106ycoM, BUA MOXHO
noBopauvBaTb 1 Npubamxate. Kaxgas npaBka cpasy BUAHa Ha rnobyce. Noka OKHO OTKPbITO, BEPLUMWHbI
METKM, MYTU AN MHOTOYTOJIbHWKA CTOAT Ha r1obyce Kpy>KKaMu 1 TAHYTCA MblLLbIO, KPYXXOK B cepesuHe
oTpe3Ka CTaBMT HOBYHO BepLlnHy. «OK» 3anmcbiBaeT npaBky B MeTKy BMecTe ¢ dopmol, «OTMmeHa»
BO3BpaLLaeT NPexXHUA BUA 1 NPEXHIO Gopmy.



Mone Yro 3apaér

Ha3BaHue Ha3BaHue B cnivcke 1 NOANMCH Ha rnobyce

Onwucanwve TekcT meTkn, oH yxoanT 1 B KML

3Hayok 3Hayok Touku 13 Habopa QGIS, B KML - cTaHAapTHbIM 3HAUOK TOW Xe TeMbl

Lset, TonwmHa LiBeT 3HauKa TOUKM, LIBET U TOALWMHA IMHIUN 1 KOHTYpa

3anvBka LiBeT 3a/1MBKM MHOTFOYrosbHMKA 1 CTEHbI

BbicoTa Haa Moabém obbekTa Hag penbedom B MeTpax. [MonsyHok «[MoBepxHOCTb 3emun - Kocmoc» nog nonem
3eMNEN 3afa€éT eé o1 3emaum go 100 km

BbigaBuTb A0 CreHa OT o6bekTa 0 3eMAn, Y METKM - CTONBMK

3eMan

Bpewms MOMEHT MM NPOMEXYTOK MeTKMN A/ LLKa/bl BPEMEHW

CkpbIBaTb MeTka BUzHa, TOIbKO NMoka rna3 6vxe 3toro pacctosHus. 0 - BuaHa Bcerga. B KML none nuwetcs
Aanblue Region

Bug meTkn Touka B3rns4a, pacCTosiHNE, a3UMYT, HaKJIOH Kamepbl Y MEeTKU 1 AaTa Buga

BbIAaB}'IMBaHI/Ie pa60TaeT npwu BbiCOTE bonblue HYynA. rlyTb CTaHOBWUTCA CTeHOI‘;l, MHOTOYroJibHUK - 06BEMOM.

Bua metkun

Y ntoboit MeTkn MOXKeT BbITb CBOM BUA,. Bug - 3TO TOUKa, Ha KOTOPYH CMOTPUT KaMepa, PacCTosiHMe A0 Heé,
a3nMyT ¥ HakIOH. Touka B3rnsAa MOXET He coBnagaTtb C MeTKoW. o Buay nayt «Moanetetb», ABONHOM
LLeTYOK MO MeTKe 1 OCTaHOBKa Typa.

«CHMMOK BMZa METKW» B MEHIO METKM AenaeT TekyLmin BuA rnobyca BUAOM MeTKWU. B okHe CBOWMCTB Te Xe
BE/IMYMHBI CTOAT B pasgene «Bua metkun». KHonka «CHMMOK TekyLlero Buga» 6epét sug rnobyca, «Cépoc»
BO3BpaLLaeT BMA, KOTOPbIA Bbln Npu OTKPbITUKN OKHA. CHATLIN Gaxkok pa3gena ybupaet Bug, Torga kamepa
6epét MeTKy B Kaap uennkom. Bua yxoant B KML anemeHTOoM LookAt 1 untaetcs ns Hero.

KonupoBartb 1 BcTaBuTb

«KonvposaTtb» nan Ctrl+C knagét BblgeneHHble MeTku 1 nanku B bydep obmeHa Tekctom KML. Tekct
BCTaBAAeTCA B OBNOKHOT, NpaBuUTCA 1 Konupyetca obpaTHo. «BctaBuTb» nam Ctrl+V knagét metkn ns bydepa B
nanky. Ha meTke 31O eé nanka, Ha MyCTOM MecTe - KOpeHb «Mou MeTku». [Mankun n3 6ydepa BcTaBaAoTCA
nankamu. KML, ckonnpoBaHHbIi B Google Earth, BcTaBnsietcs Tak xe.

Bpemsa meToK M LWiKasna BpemMmeHun

LLikana BpeMeHu - ogHO Bpems Bcero Buga. Nokpbitns - Tembl NASA - 6epyT MOMEHT, NpaBblii 6eryHoK.
CobbITNA - METKM CO BPpEMEHEM U 3eMAETPACEHNA - BepyT NpoMeXyToK Mexay 6eryHkamu. Korga BkaroyeHa
Tema, a COObITUI HeT, Y LWKanbl OANH 6eryHok. KHOMKM < 1 > cABUTatoT MOMEHT Ha Luar psaga Tembl, P
nokasblBaeT AHW pAja Noapsaa v XKAET, MOKa 3arpy3nTcs KaxAbli aeHb. LLkanbl choéB - TeMbl, O4aros,
pa3pesa, NJacToB, MHCONALMN, YKNOHA 1 TemMnepaTypbl - CTOAT OAHOW NaHebio B IEBOM HUXXHEM yray BUAa.

Y MeTKn MoXeT 6bITb CBOE Bpems. 3TO MOMEHT UAN NPOMEXYTOK, None «Bpemsa» B cBocTBax MeTkn. B KML
BpeMa nuweTca kak TimeStamp n TimeSpan. Y Buaa meTku Bpemsa cBoé&, none «/[lata/Bpems» B pasgene «Bug
METKM».
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LLIkana BPEMEHN OTKPbIBAETCA KHonkou «lllkana BPEMEHWM» Ha NaHENN 3HAaYKOB. KHonka AOCTYyMHa, Koraay
BNANMBIX METOK €CTb BpeMA. LLIkana oxBaTbiBaeT BpemMAa METOK OT CaMOro paHHero 4o caMoro nosgHero.
3aKprTaFI LLKana METKN HE CKPbIBaeT, BUAHbI BCe.

Yactb WwiKanbi Yro genaer

BeryHkm 3agatoT npomexyTok. MeTku BHe NpoMeXyTKa CKPbITbl, MeTK 6e3 BpeMeHW BUAHbI BCceraa
Monoca mexay MepeTacknBaHve caBUraeT NPOMEXYTOK LLeNMKOM, LEeYOK MO Noaoce CTaBUT ero CepeanHon B
6eryHkamu TOUKY LenyKka

¢ M MpoMeXyTOK TOM e WMPUHBI BCTAET B HaUaa0 AN KOHeEL, LKabl

>, 1 MpowurpbiBaHMe 1 Naysa: NPOMeXYTOK UAET BAOb LUKabl

MpowvrpbiBaHme NO Kpyry, Nocae KOHLaA LKabl MPOMEXYTOK UAET C Havana

CkopocTb «Lllkana 3a 20 c» npoxoauT BCto LiKany 3a 20 cekyHa. x1 - Bpema nAET Kak Ha yYacax, x60 - M1HyTa

3a cekyHay, x3600 - yac, x86400 - cyTku

Ceinvac MoMeHT BCTaéT Ha Yacbl KOMMbIOTEPA, BpeMSA UAET CO CKOPOCTbIo x 1. KHOMKa ecTb, Korga
Bi/toueHbl CoHUE, CNYTHUKU AW Hebo

| 3akpbiBaeT WKany

Mepenét Kk MeTKe 1 Typ CTaBAT LWKany Ha BpeMsa BuAa MeTKW, a 6e3 Hero - Ha BpeMa camoin MeTKW. 3aKpbiTas
LWKasa Npu 3ToM OTKpbIBaeTcs. LLkana cBoa n He 3aBUCUT OT «BpemeHHoro koHTpoanepa» QGIS.

Cnoun «ConHue» n «CnyTHUKM» 1 BUA HeBa 3aBUCAT OT MOMEHTA, a He OT AaHHbIX. C HUMK WKana
OTKpbIBaeTcs N 6e3 MeTOK CO BpeMeHeM, Ha Yacax KOMMboTepa, C OAHUM HeryHkoM. OxBaT LWKabl - CYTKU
[,0 MOMEHTa 1 CyTKM noce Hero. [oka3 co CKOPOCTbH YacoB He OCTaHaBAMBAETCA Ha Kparo OxBaTa, OXBaT
cABWraeTca Bcaes 3a MOMeHTOM. Tak npu x3600 BMAHO, KaK rpaHnLa AHA U HOYM MAET NO 3eMe, a CNYyTHUKN
NPOXOAAT BUTKW. 3aKkpbiTas LWKana Bo3BpaLtaeT CoHLE U CNYTHUKKN K YacaM KOMMbrOTepa.

KML n KMZ

«OTKpbITE KML ninn KMZ...» knagét dann KML uan KMZ, B Tom uncne n3 Google Earth, B «<Mown meTkm»
HOBOV Nankou ¢ nmeHem daina. MNanku, CTMAN, 3HaYKK, BPEMS U BUAbI METOK COXPaHSOTCS, gx:Tour
CTaHOBWUTCA 3anMcaHHbIM TypoM. Region METOK 1 Manok Toxe coxpaHseTcs. MeTka BuAHa, Noka eé paMka Ha



3KpaHe He MeHbLle minLodPixels U He Hosblle maxLodPixels. Pasmep paMKku cumTaeTcs ANs OKHa BbICOTOW
1000 nukcenel ¢ nosem 3penHns 60°, MO3TOMY MeTKa CKPLIBAETCS Ha OAHOM PACCTOSIHUM MpW F0O6OM OKHe
rnobyca. Kamepa nepenetaet k cogep>xxmmomy daina.

«Coxpanutb kak KML...» coxpaHsieT nanky niv sce «Mou metkn» B KMZ nan KML. ®opmat BbibrpaeTcs
pacwmpeHvem dpanna.

CeTeBble CCbUJIKU

CeTeBas ccblaka - nanka «Mounx MeTok» ¢ cofepXnmbim gokymeHTa KML nan KMZ no agpecy, kak
NetworkLink B KML. Agpec - ctpanuua B ceTu (http, https) namn dainn Ha ancke. MyHKT «JobaBuTb» -
«CeTeBYyHO CCbI/IKY...» MEHO Mankn OTKPbIBAeT OKHO C Ha3BaHWEM, afpPecoM M MPOMEXYTKOM O6HOBAEHWS.
CeteBas ccbliika 13 oTkpbIToro darina KML noxuntca B «Moun MeTkn» Tako >ke nankow.

[oKymeHT 3arpy>aeTcs, noka nanka oTmedeHa BmecTe ¢ poanTtensamn. bes npomexxytka - OguH pa3 3a ceaHc,
C NPOMEXYTKOM - CHOBa 4Yepe3 Hero, Ho He yalle pasa B 10 c. Palin Ha fucke NepeunTbIBaeTCs, KOrga ero
MeHSeT Apyras nporpaMmma. HoBbIM JOKYMEHT 3aMeHSAET COAEP>XKMMOE Manku, NpaBKu BHYTPU HEE NPU 3TOM
TepatoTca. Aapeca BHYTPW AOKYMEHTa CYUTArOTCA OT agpeca camoro AokymMeHTa. BaoxeHHble ceTeBble
CCbIIKM 3arpy>KaroTcs Tak Xe, A0 TpeTbero YPoBHSA. MNyHKT «3arpy3nTb 3aHOBO» MEHHO CCbUIKW 3arpy>aet
[OKYMeHT cpasy, «CBOWCTBA...» MEHSAIOT Ha3BaHuWe, agpec 1 NpomMexyTok. [Mpu owwnbke 3arpy3ku cTpoka
COCTOSIHMA NMULLET e€ NPUUKnHY, npexHee cogepxmmoe octaérca. B KML ccbiika coxpaHaeTca Kak
NetworkLink, 6e3 cogep>KMmoro.

MprMep NeXunT B XpaHWAuLLEe MOAyAns, nanka examples/network_link. ®ann link.kml OTKpbIBa€TCA MYyHKTOM
«OTKpbITE KML niniv KMZ...». B HéM aBe ccbiiku. MNepBas - dalin planetx_demos.kml C MecTaMu 4eMO M3 TOTO
e xpaHuauwa Ha GitHub, oH 3arpy>aeTca 3aHOBO pa3 B Yac. Bropas - neHta 3emnetpsceHmit USGS
MarHuTyAon ot 2.5 3a HeZesto, OHa 3arpy>kaeTcs 3aHOBO pa3 B 5 MUHYT. [0ToBble Galisibl-CCblIKM Ha CBOM
neHTbl USGS faéT ¢ OKOHYaHWeM _link.kml, Hanpumep
https://earthquake.usgs.gov/earthquakes/feed/v1.0/summary/4.5 week_depth_link.kml.

Hano>xeHnsa KapTUHOK

MoameHto «/lobaBuTb» nNanku gobasnseT kKapTuUHKy 13 damna PNG, JPEG nam GIF Tpema cnocobamu:

® «KapTWHKY Ha MOBEPXHOCTU» - KAPTUMHKA JIOXMTCA Ha pesnbed YeTbipbMA yYraamMu, No cepeanHe Buaa
Ha NMONIOBUHY ero WunpwuHbl. OHa EXUT NOA rpaHnL,aMu U CIOAMW MPOeKTa.

* «®oTO» - KAPTUHKa BCTAET NI0CKOCTbO B 3D nepes HblHeLHen kamepoil. «[loaneTeTb» CTaBUT r1a3 B
TOUKY Kamepbl $OTO, N GOTO 3aKpbIBAET BUA.

® «KapTWHKy Ha 3KpaHe» - KapTUHKa CTOUT B YI/y BUAA W He ABUraeTca ¢ rnobycom, Hanpumep A0roTmn
WAn nereHja.

HanoxeHune oTkpbiBaeTcs B OKHE CBOMCTB. B HEM MeHAHOTCS Ha3BaHWe, onucaHne, KapTuHKa U1
HenpoO3payHOCTb, Y KAPTUHKWN Ha 3KpaHe - yron Buga v wupwuHa. «OK» 3anucbiBaet npasku, «<OTMeHa»
BO3BpaLLlaeT npexHee.

KapTnHka Ha NoBepXHOCTU NMpmBA3aHa OAHUM 13 ABYyX cnocobos, kak B KML:

* Pawmka - ceBep, tor, BOCTOK, 3aMaj 1 MOBOPOT, MOAA OKHa CBOMCTB. [Toka OKHO OTKPbITO, Ha rnobyce
croAat pyukun. CepesmnHa caBUraeT KapTUHKY, pyyka Haj CeBEPHOM CTOPOHOWN NOBOpayYnBaeT e&, yribl v
cepeAvHbl CTOPOH PacTArMBatoT OT MPOTMBOMOJIOXKHOIO Yr1a Uan cTopoHsl, ¢ Shift - oT cepeguHbl.
HoBas KapTMHKa CTaBUTCA PaMKOWA.

* Yetbipe yrna - kHomnka «MepeBectv B YeTbipe yraa». Kaxaplin yron TAHETCA MbIlWbO CaM, KapTUHKa
MOXET CTaTb HEMPaBWAbHbIM YeTbIPEXyroNbHNUKOM. O6paTHO B pamMKy OHa He NepeBOANTCS.



KapTuHka xpaHUTCa OAHUM K3 4BYX CNOCOHOB, Nnone «XpaHeHne»:

* «B daiine metok» - Konus BHYTPU «Moux MeTok», BUAHa 1 6e3 ncxogHoro darna.
® «Ccblnika Ha dain unm agpec» - nyTb K danny nam agpec http(s). KaptuHka untaertca npu nokase,
npaska daiia BugHa Ha rnobyce.

Mone «O6HOBAATL» 3a4aET MPOMEXYTOK, Yepe3 KOTOPbIN KapTMHKA MO CChIIKE YATAETCS 3aHOBO, MOKa OHa
BUAHa. Ajpec B CETU NPOCUTCA MUMO K3LLa, MO3TOMY Ha rnobyce CTOUT CBEXMIN CHUMOK MW KapTa, KOTOPYHO
cepBep obHoBAsAET caM. [MpomedxxyTok kopoue 10 ¢ nogHuMaeTca o 10 c. B KML 310 refreshMode onInterval

M refreshInterval y Icon.

KML 1 KMZ ¢ HanoxeHunamu Google Earth - GroundOverlay, ScreenOverlay n PhotoOverlay - otkpbiBatoTca
Tak xe. KapTnHka n3 KMZ noxutcs B daiin meTok, kapTvHKa npoctoro KML octaértcs ccbinkor Ha datin
PALOM C HUM UM Ha agpec B ceTu. «CoxpaHnTb kak KML...» B KMZ knagét B apxuB KapTUHKK 13 daiina
METOK ¥ MO ccbiike Ha dai. B KML kapTuHkn 13 darina MeTok noxartcs B nanky psjoM C HAM, CCbIAKM
OCTatoTCA CChIIKaMMU.

«KapTtnHky B npoekT QGIS...» MEHIO KapTMHKM Ha NOBEPXHOCTU 3anucbiBaeT eé B dann GeoTIFF B WGS84 no
yrnam kaptuHkuy. ®aiin fobaBnseTcs B NPOEKT pacTpoBbiM cnoeM B rpynne «PlanetX - kapTUHKM», €
Henpo3payYHOCTbIO HaNOXeHUA. «KapTUHKKM Ha MoBepxHOCTK B npoekT QGIS...» MeHto nanku genaeT To xXe
419 BCeX KapTMHOK Ha NOBEPXHOCTW Manku, B BbIBpaHHyro Nanky Ha Ancke.

«OuncTntb «Moun MeTkn»...» yaanaeT Bce MeTKM 1 Nanku nocae noarsepxaeHna. OTMEHUTb yaaneHune
Hefb34, MO3TOMY HY>KHble MeTKM Niyylle 3apaHee coxpaHutb B KML.

JinHenka

3Hauyok «J/InHelnka» OTKPbIBAeT OKHO C BKAAAKAMUN «JIMHUA», «[yTb», «MHOroyronbHuK», «Kpyr», «3D-nyTb» ©
«3D-MHOroyronbHuk». TOYKM CTaBATCA LeaYKaMm Mo rnobycy, 3a KYpCOpOM TAHETCA pe3unHKa.

NvHwna MyTs MHoroyronbHuk Kpyr 3D-nytb 3D-MHOroyronbHUK

LLlenukamu no rno6ycy oTMeTbTe ToukM MyTH. TOUKY MOXHO MepeTaliyTb Mbillbto,
Backspace y6upaet nocneaHtoto.

[nuHa Ha kapte  11.50 Kunometpsl ¥
[nnHa no penvedy 12.47 Knunometpsl N
‘ Mpodunb BbICOT CoxpaHuTb Ouuctuts
Bknagka BenvumnHbi
JInHna [nunHa Ha kapTe, AnvHa no penbedy, Kypc. TpPeTUi Wenvok HaunHaeT HOBYHO INHUIO
Myt [nunHa Ha kapTe, AnnHa no penbedy
MHoroyronbHuk MepumeTp, naowasb
Kpyr Paguyc, nepumetp, naowazs. MNepBbii Wenyvok - LLeHTp, BTOPOK - pagunyc
3D-nyTb [nvHa npsaMbIMK OTpe3KaMmn B MPOCTPaHCTBe
3D-MHOroyroabHuK MepumeTp, Naowaab B MAOCKOCTY MHOFOYrOAbHWKA, HaKNOH MJIOCKOCTH

[nviHa Ha kapTe, NnepyMeTp 1 Naowagb cumTaroTca Ha anaunconae WGS84. invHa no penbedy naET BAONb
MOBEPXHOCTM C NogbEMaMM 1 cnyckamu. Kypc - asuMyT Hauana IMHUKM OT ceBepa Mo YacOBOW CTPEJIKE.
EAvHWLBI BbIBMpPAKOTCS Y KaXA0W BEANYMHBI - METPbI, KWIOMETPbI, MWW, MOPCKME MUV, A/ MAOLLaAMN
KBaZpaTHble METpPbI, reKTapbl, KBajpaTHble KUJIOMETPbI, KBagpaTHbIe MUN.



BbicoTbl a5t AnnHbI No penbedy bepyTcs n3 Mapzen Terrain Tiles. HegocTatowme Taiabl BbICOT BAOAb INHUM
3arpy>karoTcs, faxke ecam pesibed BbikatoUeH. [loka OHM 3arpy>katoTcs, Nepes A4JANHOW MO penbedy CTOUT «=»,

TouKy IMHENKN MOXHO MepeTaLlmnTb Mbllbto, Backspace ybupaet nocnesHroto Touky. Y KaXaoro otpeska Ha
rnobyce nognvcaHa ero AivHa.

KHonka «CoxpaHuTb» Knagét durypy B «Moun MeTKn» BMecTe C n3aMepeHnemM. HassaHve npegnaraerca ¢
HomepoM, Hanpumep «JInHua 1». MIamepeHve BUAHO B NOACKa3Ke CTPOKMW.

Brknagku «3D-nyTb» 1 «3D-MHOroyrosbHMK» CTaBAT TOUKY Ha KpbilWwy uan ctery 3D-3aaHus, ecam ayy n3
rnasa BCTpeYaeT ero paHblue pesbeda, N 3aNOMUHAIOT BbICOTY TOUKM. OTpe3kn MexXay ToUKaMu MpsMble 1 Ha
penbed He cagatcs. Mnowagb 3D-MHOroyroabHMKa MepaeTca B ero NA0CKOCTH, TaK Y cKaTa KpbILLW Uan
CTeHbI OHa HacTosLlas. HaknoH - yron naockoctn kK ropusoHTy, 0 - poBHas kpbiwa, 90 - cteHa. CoxXpaHEHHbIN
3D-o6bekT yxoaut B KML c altitudeMode absolute.

OkHa «JlnHelka» 1 «HoBas meTka» OTKPbITbl NO O4HOMY. OTKprTMe O4HOrO 3aKpbiBaeT gpyroe.

Mpodunb BbICOT

KHonka «[Mpodunb BbICOT» NMHENKN U NYHKT «[1podub BbICOT» B MeHIO NMyTh «MOnX MeTOK» OTKpPbIBarOT
rpadvK BbICOTbI BAOJb NNHUN.
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4000 m

0 km 2 KM 4 km 6 KM 8 KM 10 km

[JnuHa no kapte 11.5 km, no penbedy 12.5 kM. HanmeHbLwas BeicoTa 3519 M, Haubosblwas 5502 M. Habop BbicoTbl
2041 m, noTeps 2066 M. CpeAHWii yknoH 35.4 %, Haubonbwuin 162.2 %.

Mog rpadnkom CTOAT A/IMHa Mo KapTe v No pesnbedy, HaMMeHbLas 1 HanbobLuas BbiCOTa, Habop 1 noTeps
BbICOTbI, CPEAHWNIA 1 HanbonbLUNA YKAOH. Kypcop Hag rpadkomM nokasbiBaeT pacCTOsHUE, BbICOTY U YKJIOH B
3TOM MecTe, Ha rnobyce Touka oTMeUeHa METKOW C BblCOTON. [Tpodunb MHENKN MeHseTcs BMecTe C eé
TOUKaMMm.

BbicoTbl 6epyTca Tak Xe, Kak 411 AVHbI MO penbedy. YKNOH MepAaeTcs Ha OTpe3Ke He Kopouye TPEX nukcenen
JaHHbIX BbICOT, TaK LLUEPOXOBATOCTb JaHHbIX HE BblAAETCs 3a 06pbIB. Ha KpyThix ropax HanboblUnI YKIOH
MoxkeT npesbiwatb 100 %, 3to 45°.

BnaumocTtb 13 Toukmn

MyHKT «BnanMMOCTb OTCHOAa...» B MEHIO TOUEYHOM METKN OTKPbIBAeT OKHO «BuanmocTb 13 Toukm». B okHe
3a4at0TCA BbICOTa HabatogaTens Hag penbedpom, BbicoTa Liean 1 pagunyc kpyra. KHonka «Moctpountb»
3arpy>kaeT BbICOTbl NOJ, KPYrOM 1 packpalumBaeT ero. Bugnmbie mecta 3enéHble, CKpbiTble penbedom -
KpacHble. KHomka «Y6paTb» CHMMaeT packpacky.



V13 TOUKM pacxoaaTca Nyyn € paBHbIM Warom no asnmyTy. Lar Bgonb ayya - naTmcotaa f4ons paavyca, npu
pagunyce 10 km 310 20 M. MecTo BUAHO, eCan iyd 13 r1a3a K HEMY He 3ajeBaeT penbed no gopore.
YuunTbiBatOTCA KPUBMU3Ha Tena 1 'y 3emamn pedbpakuma ¢ kKoadduumeHtom 0.13. 34aHNA 1 NecC He YUMTbIBAKOTCA.
Moz OKHOM CTOMT AOAS BUAMMOM Naolaan kpyra. Ecav BbicoTbl He 3arpy3uamnce 3a 30 ¢, pacyért ngét no
MeHee NoApobHbIM, OKHO 06 3ToM nuwweT. BugmmocTb cumtaetcs Ha 3emne, Mapce u JlyHe.

Nuconauus

MyHKT «HCcoNALMSA...» B MEHIO TOYEUHOWN METKM OTKPbIBAEeT OKHO «/Hconsums». B okHe 3agaroTcs nepsble 1
nocieaHune CyTKn NnpomMexyTka u paanyc kpyra. KHonka «locTpontb» 3arpy>aeT BbICOTbI M packpalunBaeT
Kpyr No cpesHeMy KOIMYeCTBY YacoB MPSMOro coaHua B cyTkn. CUHWIA LIBET - Mano CBETa, KPaCHbIM - MHOTO.
LLikana B NEBOM HUXXHEM Yray BUAA UAET OT HyAA A0 HaMbonbLuero 3HayeHns B Kpyre. KHonka «Y6patb»
CHMMaET packpacky.

MonoxeHwne conHua cuntaetca vepes kaxgble 10 muHyT cytok UTC. MecTto ocBelleHO, ecan CONHLE Bblille
rOPU30OHTa rop MO CBOEMY a3nMyTy W NaZaeT Ha CKJIOH C ero JINLLEBOW CTOPOHbLI. FTopun3oHT bepétcs no 32
HanpaB/eHMAM Ha PacCTOSHMM He MeHblLUe pajnyca U He MeHbLue 5 KM. [TpomexxyTok gnmHHee 15 cytok
cumntaetcsa no 15 cytkam, B3ATbIM paBHOMepHO. Obnaka, pedpakums, 34aHNsA 1 nec He yumTbiBatoTcs. CeTka
BbICOT - 800 y3710B Ha CTOPOHY, Npun pagnyce 5 kv war 25 M. Pacuét ngért yactamu, rnobyc B 370 Bpems
oTBeyaeT Mbiwn. CTpoKa No4 NoAaMmn nokasbiBaeT OO CAenaHHoro. VMiHconauma cumntaeTca ToNbKo Ang
3eman.

MNMoa3eMHbIN peXxum

OkHo «[NoA3eMHbIN pexxMM» OTKpbIBaeT KHOMKa «[og3eMHbIN pexxuM...» okHa «CBONCTBa BUAa» U KHOMKa
«...» CTPOKW «3eMAis Hag rpuaamu» pasgena «Caoun». PexxnMm nokasbiBaeT Mo NOBEPXHOCTbIO CKBAXMHbI,
KPOBJ/IM NNACTOB, CTEHKN Pa3pe30B 1 Bbipe3 Haoka.

AaHHble

[JaHHble - Tabaunubl B TON Xe pa3meTke, 4Tto Y Isoliner.

Ta6bnanuya Monsa Yro 3agaér
collar hole_id, z, eoh, reomeTtpus - Touka YcTbe CKBaXKWHbI, OTMeTKa yCTbs, I1ybuHa 3a6os no cteony
interval hole_id, from, to, code WHTepBanbl Mo CTBOAY, BHW3 NONOXMTENbHbIE, code - naact nau
nmTonorus
survey hole_id, depth, azimuth, dip nan zenith WNHknnHomeTpus. be3 Heé ckBaxkvHa BepTMKanbHas
beds code, ord, color, surface Mopagok nnactoB cBepxy BHW3, UBET «#rrggbb», daiin pactpa
KpOBAW
sections = reomeTpus - ANHUSA JIHun paspesos
cut reoMeTpus - MHOTOYroJIbHUK Bbipes 6s10ka
images name, image, top, bottom, reometpus - Pa3pe3 c kapTuHkoi: ¢aiin PNG uamn JPG ot nanku dainna
NNHWA GeoPackage, oTMeTkM Bepxa U HM3a KapTUHKW B MeTpax
tunnels name, depth, depth_end, diameter, TOHHeNb: rnybuHa ocx Noj NOBEPXHOCTHHO B Hayasle 1 B KOHLEe
color, reomeTpus - IMHNA NVHUK, AMaMeTp B MeTpax, LBeT «#rrggbb»

Monsa nwyTcs 1 No ApyriuM NpUHATBIM UMeHaMm, Hanpumep bhid, elev, td, from_m, to_m, litho. Yroa dip ¢
OTPULATENBHBIMU 3HAYEHUAMW CUMTAETCS OT ropm3oHTa, -90 - BHM3 oTBecHO. KpoBas naacta - pactp
OTMEeTOK B MeTpax B 10601 cnucteme koopauHart, ero untaet GDAL.



l'eonornyeckme cnov npoekTa nokasbiatotcs B 3D kak 06bluHbIe cou rnobyca. Cnor y3HaéTca No MMeHN
TabVLLbl U3 CNNCKA BbILIE WM MO MOSM, HanNpUMepP ToYeuHbIn cioi ¢ noasmm hole_id v eoh - yctbs.
OTMeueHHbI B pa3gene «[Mpoekt QGIS» cnoli BCTaéT Noj NOBEPXHOCTb, CHATbIA daaxok youpaer ero.
MNOCKOW KapTUHKOW Ha MOBEPXHOCTU Takue cnon He pucyrotca. Kpoeas - pacTp, yelt dain Ha3BaH B noae
surface Tabaunubl naactos. TabanLbl MHTEPBANIOB, UHKJAVMHOMETPUM W NAacToB HepyTcs U3 MpoekTa caMu,
CHayana v3 ToW Xe rpynmnbl CIOEB.

MyTb K KAPTUHKE pa3pe3a OTCUMTLIBAETCA OT Nanku Ganna eé cnos. Ecam B npoekTe HECKO/IbKO CIOEB OAHOM
posiv, bepETCs BEPXHUI B epeBe CNOEB.

Ctunb 6epétcs u3 QGIS, kak y 06bIUHBIX C0EB:

® KPOBJIfA, PacTp KOTOPOW packpalleH rnceBaoLBeToM, Nanntpor uam RGB, okpallueHa 3TOW packpackow.
Cepbli pacTp 6e3 HaCTPOMKKN OKpaLLeH LBETOM MnacTa 13 Tabaunubl beds.

® (TBOJA 6€3 NHTEpPBA/IOB N TOHHE/b BepyT LBET CMMBOJA O6bEKTA, EC/IN CTWU/b CNOS MO KaTeropusaMm,
rpagyvpoBaHHbIA UKW MO NpaBuaam. Mpy NPoCTOM CMMBOJIE LIBET - U3 NoAs color, 6e3 Hero - cBoM
LBEeT pexuma.

® npo3payHocTb cnos QGIS - Npo3payHOCTL ero 0H6HLEKTOB MO MOBEPXHOCTLHO.

® NOANUCK Hag yCTbaMM - noagnuncu cnos yctees QGIS, n3 nona nan eoipaxeHuns. Nognuncn cnos
BbIK/IFOYEHbI - MOAMNCEN HET.

Mocne NpaBKK CTUAA AN JaHHBIX C10S TN06YC nepecobupaeT Moaesnb, kak 0bbluHble cnon. KHonka «Co3gatb
WabNoH...» okHa «loa3eMHbIV pexnm» 3anuceiBaeT ¢panin GeoPackage co Bcemu Tabavuamm pexxmma u
NPVYIMEPOM Y TOUKW B3rN84a - CKBaXXWHOW C ABYMS UHTEPBaiamMK, pa3pe3oM, TOHHEIEM U BbIPE3OM - 1
Aobaenset ero B NpoekT rpynnoi «abnoH nogzemHoro». Tabauubl WwabsoHa 3anoaHATCA CBOMMU
AaHHbBIMN.

Fpunabl no otmeTkam

Pactp npoekTa, 3Ha4eHma KOTOPOro - abCOMOTHbIE OTMETKM B METPaXx, IOXMTCA MOJ 3eMJIH0 MOBEPXHOCThIO.
[nda aToro B MeHto pactpa rpynnbl «[poekT QGIS» oTMeyvaeTca NyHKT «[1oBEPXHOCTb MO OTMeTKaM». daaxkok
C10A NOKa3bIBaEeT M CKPbIBAET NOBEPXHOCTb. CnucteMa KoopamHat pactpa 6epértca ns ciosa QGIS, nostomy
roamtcs n ASCII Grid 6e3 danna .prj.

LiBeT noBepxHOCTU - packpacka pactpa QGIS. Cepbii pacTp 6e3 HaCTPOWKM OKpaLleH LiBETOM maacta. Mpuabl
C OKOHYaHMAMMN UMEH _top n _bottom, Hanpumep B_top v B_bottom, - kpoBas 1 nogolwsa ogHOro naacra.
OHW OoKpaLLeHbl OAHWM LIBETOM, MEXAY HUMWU MO KPato AaHHbIX BCTAKOT TOPLLbI, ¥ NAACT BbIFAAAWT NAUTOMN.
MoaxoaaT 1 okoH4YaHusA roof, base, kposss, NnogoLBa.

MyHKT «N30n1HMKM B npoekT QGIS...» MeHIO pacTpa BbIrpy>aeT U30JMHUM 3HAUEHWI pacTpa CJI0eM
GeoPackage B rpynny «PlanetX - ropnsoHTanm». LLiar ToT Xe, Uto Ha rpuae rnobyca, kaxzaas natas ANHUA
TOJ/ILEe 1 NoAnuncaHa.

Ha noBepxHOCTU rpuaa nexar N30ANHMM - 0KoAOo 12 IMHWIA Ha pa3Max OTMETOK, Luar U3 TOro Xe psa, uto 'y
ropusoHTanen. Kaxgas natas W30ANHUS TOJILLE U TEMHee.

Mog rpuaamu ctpoutcsa 610K. Mo Kpato AaHHbIX OT penbeda A0 HM3a MOAENN BCTAOT CTEHKM C MAacTaMu, Ha
HW3Y Mogenn nexuT AHo. CTeHKN TeMHetoT ¢ rnybuHon. CTeHka, obpalléHHas K kamepe CHapyXW, He
pucyeTcs, NO3TOMy 610K BUAEH U3HYTPU C 1060 CTOPOHBI. Hag 6/10KkOM 3emis Npo3payHa no NoisyHKy
«3emnf Hag rpugamu» pasgena «Cnov», BHe KOHTypa AaHHbIX OHa Henpo3payHa. CTpoka € MOA3YHKOM
NosABASETCA BMeCTe C NOA3EMHON MOAENbIO.

ToHKMe naacTbl Nyylle BUAHbI C BEPTUKabHbIM MacluTaboMm penbeda B okHe «CBOMCTBa BUAa». Maclutab
pacTarnBaeT 1 rnyouHbI.



MNMokas

Mogenb CTponTCA, KOrAa OTMEYEH XOTs Bbl OAWH reosornyecknii cnoi. Fnobyc 3arpy>kaeT BbICOTbl penbeda
NoJ MOZENbHO N CTaBUT eé NoJ NOBEPXHOCTb.

® CTBOJ/ CKBaXWHbI MAET MO MHKJANHOMETPUMN METOL0M MUHUMaNbHOM KPWBU3HBI. IHTepBabl
OKpalLeHbl LIBETOM CBOErO MacTa, Haj yCTbeM - MOAMUCH CNOS.

* KpoBns nnacta - NOBEPXHOCTb LiBeTa MiacTa.

® ToHHenb - TpybKka cBOero AnameTpa BAOb ANHUK Nog penbedoM. MybuHa meHsaetcs oT depth B
Hauyase AnHuKM go depth_end B KOHUE, Tak 3agaétcs cnyck K nopTany. bes depth_end rnybuHa
noctosHHas, 6e3 diameter - 3.7 m.

® Pa3pes - CTEHKU BAO/b IMHMM OT pesibeda A0 HU3a MOAENN, MEXAY KPOB/SMM - MAaCTbl CBOVX LIBETOB.

* Paspes c KapTUHKOW - BepTMKasbHas CTEHKA BAOJb IMHWN OT OTMETKM top A0 oTMeTKM bottom, Ha Heé
HaTsHyTa KapTuHKa. JIeBbl Kpali KapTUHKW - Hauyano JIMHUW, Bepx - oTMeTKa top. KaptunHka 6onbLie
4096 nvkcenel No 6osbLuelr CTOPOHE YMEHbLLAeTCs.

* Hus mogenu - 3a6or camom rnyboKon ckBaXKMHbl, 6€3 ckBaXKMH - Ha 20 M HWXe camoi rnybokon
KpOBAW.

[ny6buHa pacTarvBaeTcs MacwTaboMm penbeda, Kak M MOBEPXHOCTb. [1pyn BbIKIHOUEHHOM penbede OTMETKU
OTCYMTBIBAOTCA OT MOBEPXHOCTM.

Mon3yHok «Henpo3payHOCTb NOBEPXHOCTM» AenaeT penbed B paMKe MOAenn Npo3paYHbiM, CKBO3b HErO
BWAHbI CKBaXXWHbI 1 KPOBAW. BHE paMKy NOBEPXHOCTb OCTAETCA HEMPO3PaYHON, Y FPUAOB - BHE KOHTYpa KX
AaHHbIX. Praxok «Bbipe3 610ka» ybupaeT NoBEPXHOCTb M KPOBAW BHYTPU MHOMOYroabHMKa Bbipesa. 1o
Kpato Bblpe3a BCTatOT CTEHKM C MaacTaMu, Ha AHe NeXMNT NA0CKOCTb H3a mogenun. Pnaxok «Kamepa nog
3eM1é/» NO3BONIAET OMYCTUTb Kamepy HWUXe penbeda A0 H13a Mogenun. B pamke mozenn kamepa Torga XoamT
no eé HM3y. HacTpoliky OKHa XpaHATCS B NPOeKTe.

MHoroyronbHuK «Mounx MeTok» pexxeT MoeNb MyHKTOM «Bbipe3 Mogenn» CBOEro MeHto, nyTb CTaBUT CTEHKY
C nnactaMu NyHKTom «CTeHka pa3pesa Mogenn». [TOBTOPHbIV BbIGOp NyHKTa y61paeT BbIpe3 UAN CTEHKY.
MpaBka GOpMbl METKM Cpa3y MeHAET MOZeb. Bbipes n pa3pes Tak pucyroTca Ha rnobyce MHCTPYMEHTOM
«HoBas meTKka».

LLIkana «[1nactbl» B 1€BOM HUXHEM yray Buaa nokasbiBa€T naactbl MOAeNN CBEPXY BHN3 CBOMMU LiBETaMU U
TOHHENN.

B pexxnme «O6beKTbI» LLEeNYOK MO CTBOJY CKBaXKWMHbI NOKa3blBaeT €€ HoMep, NAacCT, rMyObuHy No CTBOY U MOA
YCTbeM, OTMETKY W r1ybuHy 3a60s B TOUKe nog KypcopoM. LLienyok no ToHHeNto nokasbiBaeT ero HasBaHwe,
rnybvHYy 1 OTMETKY OCK 1 fnameTp.

MyHKT «Pa3pe3 mogenun...» MeHto Nyt «Mounx MeTok» OTKPbIBaeT OKHO C TEM XXe Ha3BaHueM. [1o
ropu30oHTaAu - paccTosiHMe BAOAb NYTW, MO BEPTUKaAM - OTMETKM B MeTpax. Ha pa3pese penbed, naactbl
MeXay KPOBAAMU, CTBOJIbI CKBaX>KMH LIBETaMW WHTEPBAIOB WU TOHHENN CBOUM AMaMETPOM U3 NOAOCH! BAOb
nytwn. LUnpuHy nonockl 3a8aét nose «lNonoca ckBaxuH 1 ToHHenel». Kypcop Hag rpadrkom oTMedaeTt Touky
Ha rnobyce.

MNMoa3eMHble feMO KnagyT cBou AaHHble B NpoekT QGIS rpynnoi obbluHbIX CI0EB M OTMeYatoT MX Ha riobyce.
[emo «[NepMckme OTNOXeHWS» B 3Hauke «/leMO» OTKpbIBaeT CUHTETUYECKUA Y4acTOK y bepe3HnKoB, Ha
BepxHekaMcKoM MecTopoXaeHUN. Ha HEM 24 ckBaXkuHbI, 9 KpoBenb NaacToB BepxHekamckoro paspesa, Aga
pa3pes3a, Bbipe3 CeBepO-BOCTOYHON YeTBEPTM U pa3pe3 3-3 ¢ KapTUHKOW. [laHHble BblAyMaHbl 4S8 NpUMepa,
3TO He CbéMKa.



Jemo «ToHHenn Vegas Loop» oTkpbiBaeT TOHHenn komnaHuu The Boring Company nog flac-Beracom co
CTaHUMAMM, OKOO 8 KM NMHUIA. Tpacchl 1 ctaHumu B3saThl U3 OpenStreetMap. Mny6uHbl B OpenStreetMap
HeT, OCb TOHHeNA CToUT Ha 12 M Nog NOBEPXHOCTbIO, 0K00 40 GyTOB NO OTKPLITHIM CBEAEHUAM O TOHHENAX
BbICTAaBOYHOrO LieHTpa Jlac-Beraca, cnycku K CTaHUMAM UAYT OT NOBEPXHOCTM A0 3TON rNyOuHbI.

Typbl

Typ obsieTaeT oTMeYeHHble METKW Nanku rno nopaaky Cnmcka, BKJk0O4aa BAOXKEHHbIE nanku. OnuncaHve MeTku
OCTaHOBKW BUAHO NOA4 KHOMKaMW naHenun Typa.

* MeTka CO CBOVM BMAOM BO3BpaLLaeT ero ToUKy B3rnsaa, pacCTosHNe, a3uMyT U HaKJ/IOH.
* Bposnb nyTn kamepa eaeT no ANHUK.
® OcTanbHble MeTKM 6epyTca B Kagp LeIMKOM.

Typ 3anyckaeTtcs NyHKTOM «3anyCcTuTb Typ» B MEHIO «MOMX METOK» UAW NManku, NyHKTOM «Typ no nyTm» B
MEHIO MYTWN MAN KHOMKOW P> nog cnvckoM MeTok. KHomnka BeAET Typ MO BblAeNIEHHOW Nanke uav nyTu, a npu
Bbl4E€/IEHHON MeTKe - MO Mnarnke, B KOTOPOW MeTka NexuT. Typ NpoxXoAnT METKM Tena, KOTopoe cenyac Ha
rnobyce. Eciv oTMeUeHHbIX METOK HeT, CTPOKa COCTOAHNA 06 3TOM coobLuaer.

MaHenb Typa NosIBASETCS BBEPXY BMAA BTOPOWN CTPOKOWN MOJ LWKAAON BpeMeHY, a be3 LWKanbl - Ha eé MecTe:

KHonka UYro genaer

MonsyHok = [Moka3biBaeT, CKONbKO Typa MPOLLIO, U NepeMaTbiBaeT Typ. Kamepa cpasy BCTaéT B BbIGpaHHYH TOUKy, nocie
OTNyCKaHWA Typ UAET Janblue C Heé

44, W MpeablayLias n cresyrollas OCTaHOBKA

n,» May3a n npogomkeHne

Maysa CKONbKO CeKyHA Kamepa CTOUT Ha OCTaHOBKe

Typ no kpyry. MNocne nocnesHen ocTaHOBKM Typ HaunHaeTcs ¢ nepBoi. COCTOSIHNE KHOMKWU COXPaHAETCA MeXay
ceaHcamu

3anuce Typa B BUAeo MP4 nan kagpamu PNG

KoHeL, Typa

[ABW>XEeHVE MbILWbIO CTaBUT Typ Ha naysy.

3anucb Typa € 3KpaHa

KHonka 3anvcn @ Ha naHesn 3HaYKOB 3anuCbiBaeT ABWXKeHME KaMepbl. Kamepy MOXHO BECTU MbILLIbIO,
KNaBuLWaMu, nepenétamm 1 MHCTPYMeHTaMK ynpaBaeHus. [TOBTOPHbIV LLLeNYOK 3aKaHUMBAET 3amnunch U
cnpawwvBaeT Ha3BaHue. Typ noXuTca B «Moun MeTKM» CO 3HaUKOM urabMa, Ha rnobyce OH He pucyeTcs.

MyHKT «3anycTnTb Typ» B MEHIO Takoro Typa MpouvrpbiBaeT 3anucb. Kamepa cHavana nogneTtaeT K Havany
3anucu. NMon3yHok naHenn Typa 1 3anmncb Typa paboTaroT Tak Xe, Kak y Typa no meTtkam. B KML 3anvcaHHbIn
Typ coxpaHsaeTca Kak gx:Tour, Google Earth ero npourpbiBaer.

MyTb 3anncaHHOro o6néta NpaBmTCA B OkHe «CBOWMCTBA...» Typa. [loka OKHO OTKPbITO, MyTb TOYKW B3rasja
BWAEH Ha rnobyce NMHWEN C ABaLIaTbHO OMOPHbIMY ToukamMu. OnopHas ToUKa TAHETCA MbILLbHO, MO3bl MEXAY
OMOPHBLIMW CABUraroTCA BCNEA 3a Hell nnaBHO. MNon3yHok «BbicoTa 06néTa» onyckaeT KaMepy BO BCEX MO3ax
A0 YeTBEPTM BbICOTbI 3aNMnCU UAN NOAHUMAET A0 YETbIPEX BbICOT. Bpems, a3uMyT 1 HakNOH MO3 He MEHAOTCA.
«OK» 3anucbiBaeT npasky, «OTMeHa» e€ OTMeHseT.



Kak cHATb poaunk

1. MocTaBbTe METKM OCTAHOBOK B OAHY nanky «Mowvx MeTok». Bug kaxaor MeTki 3a4aéT nyHKT «CHUMOK
BUAA METKN» €€ MEHHO.

2. OTMeTbTe piaxkkamMmn Hy>KHble METKM 1 pacCTaBbTe X MepeTacknBaHneM B nopsaske obnéra.

3. BkatoumTte cnom ponuka - teMy NASA, conHue, obnaka uam Wwkany BPEMEHM € HYXXHbIM JHEM.

4. NyHKT «3anyCcTnTb Typ» MEHIO Nanku npourpbiaeT Typ. [1ay3a Ha ocTaHOBKe 3aJaéTca Ha NaHeau Typa.

5. KHonka @ naHenn Typa OTKpbIBaeT OKHO «3anucb Typa». Pexxum «Bngeo MP4 B pasmepe okHa» cpasy
[AaET poavik. Pazmep poaunka paBeH pa3mMepy OkHa rnobyca, NoO3TOMy OKHO Jlyylle pacTaHyTb 3apaHee.

BmecTo MeToK MOXHO 3anuncaTtb ABUXKEHME KaMepbl KHOMKON @ Ha naHesn 3HauYkoB, CM. «3anuch Typa C
3kpaHa». Typ no nytn «<Mounx MeTok» BeAET KaMepy BAO/b JIMHUW.

3anucb Typa ana Buaeo

KHomnka @ oTkpbiBaeT OKHO «3anuch Typa» C AByMA pexnMmamu. Oba nuwyt 25 kagpoB B CeKyHAY Typa,
NOAMUCb NCTOYHNKOB CTOUT B Yy KaXAO0ro Kagpa.

* «Bugeo MP4 B pa3mepe okHa» - bbICTpbI pexxuM. OKHO crpalimMBaeT nms darina, No OKOHYaHUN
3anucy rotoB poauk H.264. Ero koampyet cama Windows, CTOpOHHME NporpamMmbl He HY>XHbl. Pexxunm
ectb Tonbko B Windows. Typ 13 aAByx octaHoBOK, 71 kaap 2592 x 1860, nuwwetcs okono 45 c u
3aHumaet 10 MB.

* «Kaapbl PNG B nanky» - npodeccnoHanbHblin pexxvm. OKHO cnpaluvBaeT nanky U pasMmep: Kak OKHO,
1920 x 1080, 2560 x 1440 nan 3840 x 2160. Kagp KpynHee OkHa pMCyeTcsa 3aHOBO B 3TOM pa3Mepe,
HaZMWCU 1N IMHUK KpyMnHee B ToW Xe gone. ®annbl Ha3biBatoTCA frame_00000.png, frame_00001.png U
Janblue, Kagpbl C TEMU Xe HOMepaMu B Narnke 3aMeHAtoTCA.

Kaxablin kagp >XAET 3arpy3ku TalnnoB, MO3TOMY 3anuncb MAET AOAbLUE TYPa, @ Ha Kagpax HeT Pa3MbITbIX MeCT.
Kagp, koTopbin Xa€T gonblue 20 cekyHA, CHUMAeTCA Kak eCTb. 3anncb BCerja HauMHaeTca ¢ NepBon
OCTaHOBKMW, MO3TOMY MOBTOP 3anucK AaéT Te Xe Kaapbl.

Pasom c kagpamu PNG noxutcs dain frames.json - 4acToTa, pa3mep, No3a Kamepbl M BPeMs AaHHbIX
KaXXZ0ro Kajpa, HoMepa Heorpy>eHHbIX KajpoOB.

MaHenb NokasbiBaeT HOMep Kagpa. KpecTvk Ha naHesn npepbiBaeT 3anuch. NpepBaHHOE BUAEO OCTaéTCs
roAHbIM GannomM U3 y>ke 3anmncaHHbIX KagpoB.

Kak cobpatb poank us kagpoB
Poaunk n3 kagpos PNG cobupaet ntobasa nporpamma, KoTopas OTKpbIBaeT NocneoBaTe/lbHOCTb KAPTUHOK.
BecnnatHas nporpamma ffmpeg (ffmpeg.org) cobrpaetr MP4 ogHoW KOMaHAOW B narnke ¢ Kagpamu:

ffmpeg -framerate 25 -i frame_%05d.png -vf "pad=ceil(iw/2)*2:ceil(ih/2)*2" -c:v 1ibx264 -pix_fmt
yuv420p -crf 18 tour.mp4

YactoTa 25 coBnagaet C 4aCcTOTOW 3anucK, NO3TOMY POAUK UAET B TeMne Typa. PuabTp pad fgobaBnseT no
MUKCENto, eCIM CTOPOHA Kaapa HeuéTHas, kogek H.264 TpebyeT UETHbIX CTOPOH. MeHbLUee 3HaueHne -crf
[T Nydllee KayecTBo U 6onbluniA dakin.

Bugeopegaktopbl Shotcut n DaVinci Resolve oTkpbiBatoT Kagpbl C HOMepaMu Kak oaunH kauvn. Tyaa xe
MOXHO J,06aBUTb My3bIKY, MOAMNCK U CKAENKY HECKObKUX TYPOB.



Tpeku

Tpek nokasbiBaeT NyTb ABUXYLLMXCA 06BbEKTOB MO BpeMeHW. ICTOYHMK - TOUYeYHbIV CN0N NpoeKTa C Noiem
BPEMEHW, Bpems 3aJaéT LKana BpeMeHu rnobyca. «BpemeHHon koHTponnep» QGIS Ha rnobyc He gencTByer.

|_|yHKT «TpeK...» B MEHKO TOYEUHOIO C/104 OTKPbIBAE€T OKHO HACTPOEK:

Mone Yro 3apaér

Bpewms Mone c patol n BpemeHeM, TekctoM ISO 8601 namn cekyHgamum ¢ 1970 roga
O6bekT Mone, koTOpoe paznnyaeT 06bekTbl. «OAUH 06BEKT» - BCE TOUKN OAUH NyTb
LiseT LiBeT npoiiaeHHOro nyTu

Kamepa cnegom Kamepa aep>xuT nepBbiit 06beKT B ceEpesMHe BUAa MO XO4Y ABUXKEHUS

Bpems Tpeka BXOAMT B OXBAT LUKabl BPEMEHW. Y KaX0ro obbekTa pacTeéT NponAEeHHbIN MyTb A0 NPaBOro
HeryHka LwKanbl, B TEKyLLEN TOUKe CTOMUT MeTKa C ero HasaHvnem. Korga wwkana 3akpbiTa, Tpeku
nokasbIBatoTCa LesmkoM. KHomka «Y6paTb Tpek» BO3BpaLLaeT CI0k0 06blYHbIA B, HacTpoiku Tpekos
XPaHATCA B NPOEKTe.

Bo Bpems 3anucK Typa Tpekun pacTyT No Xo4y Typa Yepe3 MPOMeXYTOK OTKPbITON LKasbl, MPWY 3aKPbITOM
LKane - yepes BCE BpeMA TPEeKOB.

Cnown npoekrta co BpeMeHeM

Cnon npoekTa, y KOTOpOro Bo BpeMeHHbIx cBoncTBax QGIS BkNHOUEHO BpeMsl, MOKa3blBAeTCs Ha rnobyce B
NpoMeXyTKe LLKaabl BpeMeHW. Bpemsa cnos BxoguT B oxBaT LKaabl. KapTHKa cnos v ero noanmncu
nepepunCcoBbIBAOTCA NOCNE OCTaHOBKM BeryHkoB. Koraa wwkana 3akpbiTa, C1I0M NOKa3bIBAeTCA LLeJIMKOM.

NcTtopuueckmne kapTbl

WcTtopuueckas kapTa - pactp, Taabl XYZ nam kapTrHKa Ha NOBEPXHOCTU € rogoMm. KapTbl 04HOM rpynnbi
CMEHSAT APYr ApYra Ha LiKane BpeMeHW. BugHa nocnesHsas KapTa He No3Xe MOMEHTA LUKabl, 4O rosa
nepBOW KapTbl rpynmbl He BUAHO HU OgHOW. Larn < » wkanbl ngyt no rogam kapt. Korga wkana 3akpbiTa,
BWAHbI BCE KapTbl.

l'og pacTpa nau TarnoB NpoekTa 3afaéT NyHKT «[o4 KapTbl...» MeHto cos B rpynne «Mpoekt QGIS». KapTbl
OZHOW rpynnbl c1oés npoekta QGIS cmeHsAOT Apyr apyra. [o4bl XpaHATCS B MpoeKTe.

o4 KapTUHKM Ha MOBEPXHOCTK - noJsie «Bpemsa» okHa eé cBoncTB, Hanpumep «1890». KapTbl ofgHOW nanku
«Mowux meTok» cMeHArT Apyr gpyra. B KML rog kapTbl - TimeStamp Yy GroundOverlay. KapTuHka
npomexyTkom, Hanpumep «1890/1910», BugHa B CBOEM MPOMEXYTKE, Kak MeTKa.

KHonka S wkanbl OTKpbIBaeT WTOPKY ABYX NeT. CneBa OT LITOPKM CTOUT KapTa NPOLUAOro roga kapT, cnpasa -
KapTa MOMeHTa LKanbl. LLITopka TAHETCA MbILWbIO, CTPENKN Ha Brpke NeBOI YacTu MeHALOT eé rog, Lar
paHblUe NepBOW KapTbl OCTaBAAET CeBa CHUMOK 6e3 KapT.

Jemo «MockBa, ncropuyeckune kapTbl» nomMellaeT B npoekT kapTbl Mocksebl 1813, 1860, 1900, 1917 1 1935
rogos 13 Wikimedia Commons. KapTbl - 06LecTBEHHOE JOCTOAHME, X MPUBA3aAN YYaCTHUKIN NpoekTa
Wikimaps Warper, Tanabl NpuxoaaT € ero cepeepa.

MyHKT «AcToprueckme kapTtbl Pamces 3aecbk...» MeHIo Ha rnobyce oTkpbiBaeT okHO «KapTbl Pamces» - kapThbl
konnekuumn [1ssnaa Pamces y Buga. B konnekumm okono 57 teicad npmsasaHHbix KapT ¢ Xl no XXI sek.
Cnncok nAET No rogam, LLEeNYoK no 3aroaoBky cTonbLa copTMpyeT No Ha3BaHWIo Wan macwTaby. B cnncok



BxoaaT 400 kapT, 6amkanwmx Kk Mecty no oxsaty. CTpoka novcka oTbupaeT KapTbl MO roAy WAN Ha3BaHUIO,
dnaxok «o BceMy KaTanory» UWET Cpeamn BCex KapT Koanekumn. PamMkn KapT cnmncka BUAHbI Ha rnobyce,
paMKa BblbpaHHOW KapTbl - ipye, KHomnka «loka3aTb Ha rnobyce» nepenetaet K Heil. KHonka «B npoekT
QGIS» cobupaeT BbIbpaHHYHO KapTy 13 N306paXkeHna KOANEeKL MM 1N NPUBA3bIBAET €€ NO ONMOPHbIM TOYKaM
konnekummn. Kapta noxutca B rpynny «Kaptel Pamces» BBepXy NpoeKTa C rofoM KapTbl U BCTAET Ha LIKany
BPEMEHW, CO CMEHOW KapT Mo rogam v WTopKown AByx neT. Cbopka 3aHMMaeT 5-15 ¢, rotToBas kapTta XxpaHuTCs
B npodurne QGIS v BTopoli pa3 He ckaumBaetcs. KHonka «CTpaHuLa KapTbl» OTKPbIBAeT CTPaHMLY KapTbl Ha
canTe Koanekumnu.

V306paxkeHuns Konnekumn BblnoxeHbl no avueHsmm CC BY-NC-SA 3.0, oHa pa3peLuaeT To/bKO
HeKOMMepyeckoe MCNo/b30BaHWe € yKa3aHneM UCTOYHUKA. [prnBA3KY Aefann yyacTHUKN KOAAeKL MY, Y
YyacTu KapT oHa rpyb6as nam ownbouHa.

CnyTHUKN

Cnowt «CnyTHUKM» KaTanora «/[lobaBnTb JaHHblE» NOKa3bIBAET MCKYCCTBEHHbIE CMYTHUKN 3eMAN TOUKaMK Ha
nx BbicoTe. [pynnbl BbibupaeT Bknagka «CnyTHMKM» KaTanora, BKIoYaTb MOXHO Ntobble:

lpynna YTo B Hel

Kocmunueckne ctaHumm MKC, «TsiHbryH» 1 NPUCTbIKOBaHHblE Kopaban

Apkme cnyTHMKK OKOJI0 CTa CNYTHUKOB W CTyNeHen, BUAMMbIX 63 BUHOKASA
HaBurauus GPS, TMOHACC, Galileo, BeiDou

MeTeocnyTHVKM MEeTeopoIormyeckme CnyTHUKN

HabntoseHve 3eman CMYTHUKWN CbEMKM, B TOM umcne Landsat u Sentinel
HayuHbie Hay4Hble CMyTHUKKU 1 obcepBaTopUM

leocTaymoHapHble JencTByrOLLIME CNYTHUKW Ha BbicoTe 0kos1o 36 000 km
Starlink, OneWeb CMYTHUKW CBA3W, ThICAYMN TOYUEK

Opb6uTanbHble anemeHThl rpynn aaét CelesTrak. MonoxeHne cuntaetcs no mogenn SGP4 Ha MOMEHT NpaBoro
6eryHka Lwkasbl BpeMeHW. Korga wkana 3akpbiTa, CyTHUKM UAYT MO Yacam Komnbtotepa. CryTHUK, 31eMEHTbI
koToporo crtapiue 30 cyTOK Ha 3TOT MOMEHT, He MOKa3blBaeTcA.

CelesTrak obHOBAAET 3n1€MeHTbI pa3 B 2 Yaca v NPOCUT ckaumeaTb rpynny He yaue. CkayaHHasa rpynna
xpaHuTca B npodune QGIS, n paHblue yeM vepes 2 Yaca HOBbIV 3anpoc He yxoauT. MNocne oTkasa CelesTrak
rpynna He 3anpaluvBaeTca 2 Yaca.

LLlenyok no Touke cnyTHWMKa NpW BKIIOUYEHHOM onpegeneHnn o6bekToB OTKpbIBaeT OKHO «O6beKTbI» C
Ha3BaHuneM, HomepoM NORAD, rpynno#, BbICOTOW, CKOPOCTbHO M BO3PaCcTOM 371eMeHTOB. CRYTHWUK NpY 3TOM
CTaHOBUTCA BbIOPaHHbIM.

Y BbIGpaHHOrO CNyTHWKa BUAHbI BUTOK OPOWTLI Ha €ro BbICOTE U Cej Ha 3emsie. BUTOK nokasbiBaeT OAnH
060pOT BNepés OT MOMEHTA, CeZ - NMyTb TOUKM NOZ CNYTHMKOM 3a nonobopoTa Hasag n Bnepéa. Llenyok
NpaBoW KHOMKOM MO TOUKe CMyTHMKA OTKPbIBAET MEHHO C €70 Ha3BaHWEM U ABYMS MyHKTaMU:

* «OpbuTa 1 cies» NOKasbIBaeT UM youpaeT BUTOK U Ciies,.

* «Kamepa cnegom» CTaBUT TOUKY B3r/184a Nog CNYTHUK, BUZA MOBEPHYT MO XO4Y €ro ABUXEHUS.
PaccTosiHMe 1 HaK/NOH BMAA MEHSAOTCS KOJIECOM M MbiLLbHO, Kak 06bIYHO. [TOBTOPHBIY BbIOGOP MyHKTa
OTrycKaeT Kamepy.



CueHbl

CueHa coxpaHsaeT BUA LIeNIMKOM ¥ nepesaétca ApyruMm togaM. 3Havok «CLieHa» OTKPbIBAeT MEHHo
«CoxpaHuTb CLEeHY...» N «OTKPbITb CLEHY...». Pain cLeHbl MMeeT paclumpeHne .planetx.

B CLEeHE XPaHATCA:

® no3a Kamepsl.

® MPOMEXYTOK OTKPbITOW LUKa/bl BPEMEHMN.

® CNOW NPOeKTa, OTMeYeHHble Ha rnobyce, CCbIIKON Ha UCTOYHMIK.

® NoANoXKa, penbed, macwTtab penbeda, rpynnbl pasgena «Cnoun», A3blk NOAMNCEN.
® cTpoku pa3gena «Cnou» - ceTka, 38€34bl, 0bnaka, Temnepatypa 1 3D-3aaHus.

® BblbpaHHas nanka «Mounx MeTok» C €€ TypOoM.

Maponb 6a3bl AaHHbIX B Gpain He nonajaet, ccblika Ha HacTpowky noakaroyeHns QGIS octaértca. Ecam
Bbl6paHa nanka «Mow MeTKM» LIeJIMKOM MAN He BbIBpaHO HUYero, MeTKM B CLLeHY He nonajgator.

Mpw OTKPBITUW CLLEHbI CNOW MLLLETCA B MPOEKTe MO UCTOYHWKY, €CV ero HeT - gobasnseTca. OcTanbHble cnon
npoekTa Ha rnobyce cHMMaroTca. MeTKM CLieHbl 10XKaTCA HOBOWM Mankow, kamMepa nepesieTaeT B NO3y CLEHbI.
Cnow, KOTopble He HaLWANCh U He OTKPbIINCH, MepeyncaseT CTpoka COCTOAHMA.

Aemo

3Hauyok «/leMo» C akaZieMNUeCcKon Wano4yKol Ha NaHenn 3Ha4YKOB OTKPbIBAET NMOArOTOBJ/IEHHbIE CLIEHBI.
Kaxxgas cLeHa nomeLlaeT MeTKM HOBOW Nankon B «Mown MeTku», KHoMKa P> noj, cnMckOM MPOBOAUT MO HUM
Typ. MNManky MOXHO yAanuThb.

Paszgen CueHa

Yrto B Hen

3emna | lMepmb MeTKM CO 3HauKaMu 1 MOMEHTaMW BPEMEHW NPOTYAKW, BUALI METOK C aTOW, MapLUpyT,
BblZABJIEHHbI MHOFOYTONbHUK, MyTb BAOAbL Kambl, 3anncaHHbIn 06AET LeHTpa, 3D-35aHus
3emns boka-Yuka, Starbase = CrapToBas nsiowlazka v 3aBog Starbase, nas, cocegHue ropoga, wocce 13 bpayHcsuana,
3anMcaHHbI 0B6NET NAoLWAAKN
3emns | [Nepmckune CUHTeTNYeCKMN yyacTok y bepesHnKoB co ckBaXXMHaMK, KPOBAAMM, paspe3amu 1
OT/I0XeHNA Bblpe30M. Typ U3 NATU OCTaHOBOK OBBACHAET MOA3EMHBIV PEXUM, CM. [OA3EMHBIV PeXUM
3emna | ToHHenm Vegas ToHHenn The Boring Company nog Jlac-Beracom co ctaHumamu, cMm. Moz3eMHbIn pexkim
Loop
3emns | Apanbckoe mope CHumkm MODIS 2000, 2014 n 2023 rogo. rpynnoi nepekatoyateneli, oTo kopabnen y
MyiHaka 1 kapTa bacceliHa Ha 3KpaHe. Bce KapTUHKM - CCbIIKW Ha agpeca B CeT, CM.
HanoxxeHnsa kapTUHOK
3emns | Kapbep, cBoW CuHTeTMyeckan cbéMKa kapbepa y bepesHukos 1 m penbedom rnobyca: 10 ycrynos no 15
penbed M, OTBaJl, NyTb ANA Npoduas BbiCOT. PacTp noxutca B npoekT QGIS, cm. Ceon penbed
3emns MockBa, KapTbl Mockebl 1813, 1860, 1900, 1917 n 1935 rogos Tannamu B npoekte QGIS ¢ rogamu
ncropuyeckme kapTt, Kpemsab 1 xpam Xpucrta Cnacutens. Cm. VIctopryeckmne KapThbl
KapTbl
3emns | ANOHCKUIA XEnob 3emneTpsAceHus, paspes 3eMsm C CEKTOPOM OT 3kBaTopa Ao 38.5° c. w., nauta Slab2 nog,
AnoHuei, annueHTp 3emnetpsaceHns Toxoky 2011 roga, BynkaH Pyasn. OkHo «Pa3pes» no
38.5° c. W. oTKpbIBaeTCsA BMeCTe C AeMo, noaoca ovaros 300 kM
Mapc Mecta nocagox lopa Onvmn, goanHbl MapuHep, mecta nocagok «KeroprocuTu», «fepceBepaHc»,

MapCoXOA0B

«Yxy>kyHa», «Cnnputa» n «ONNOPTEHOHUTU»



Pazpen CueHa Yrto B HeM

Mapc KpaTep Ezepo MecTo nocagku «[epceBepaHca», OKPECTHOCTU KpaTepa, MPodub BbICOT Yepes KpaTep,
TOYKa Ha Kpato ANs BUAMMOCTW, OBNET KpaTepa, Con «YKAOH» 1 penbed ¢ MacwTabom 3

JNlyHa «AMONNOHBI» U MecTa nocagok wectn «AnoaNIOHOB», «JlyHoxoaa-1» n «JlyHoxopa-2»
«JlyHoxoabl»

He6o CosBe3gunsa n apkue OpwoH, Mneaasbl, ranaktnka AHgpomeasl (M31), Kaccnones, bonbwas Megeeanua, Jlnpa c
06bekTbl Heba Beroi, FOxHbI Kpect

Bpems nporynku B Mepmu ycnosHoe. KooparHaTbl MOCaZ0OK OKPYrAeHbl 40 COTbIX Fpajyca.

CHumok BUuaa n Bna B Maket

CHumMoOK Buaa

3Hauok «CHUMOK BUA@» OTKPbIBAaET OKHO C LUMPUHOW M BbICOTON CHUMKaA B nNukcensx. CHUMOK MoXeT 6bITb
6onblue OKHa, Iobyc Aorpy>aeT Ans Hero NoapobHble Tanabl. Paaxok «MponopLmm okHa» JEPXXUT BbICOTY
no LMpPUHe.

Krnonka «CoxpaHuTb...» cnpawmsaeT ¢parin PNG nam JPEG 1 HaumHaeT cHumok. Kamepa Ha 310 Bpems cTouT.
KHonka «CHATb ceryac» He XAET OCTaNbHbIX TaknoB. [TOANMCb NCTOYHNKOB CTOUT B MPaBOM HUXXHEM yray
CHUMKa.

Bua B makert

3Havok «Bug B MakeT» KNagéTt BUA HEM3MEHHOW KapTuHKoM B MakeT QGIS, cyLuecTByrOLWMIA NN HOBbIN.

Mone Yro 3apaér

Maket CywiecTByrOLLMI MaKeT Uan «HOBbIN MakeT»

LLnpwuHa, BeicoTa Pa3mep KapTUHKM Ha ancTe B MUAANMETPAX

Pa3pelueHue Pa3pelueHune BbIBOAA MaKeTa, OT HEro pasmep CHUMKA B MUKCENAX

KapTMHKa XPaHUTCA BHYTPW NMPOEKTa. [Mocne BCTaBkM OTKPbIBAa€TCA OKHO MakKeTa.

Apyrve Tena

3Hauok «Teno» Ha NnaHenu 3Ha4yKOB OTKPbIBAET MeHIO Tesl. BBepxy ctonT 3ems, noa pasgenantenem JlyHa u
Mapc, H1Xe NoaMeHHo:

MoameHto Tena

MnaHeTbl Mepkypwii, BeHepa, FOnutep

CnyTtHukn KOnutepa Vo, EBpona, MNaHumes, Kanancro

CnytHukn CaTypHa Muwmac, SHuenaa, Tedus, lnoHa, Pea, TutaH, Anet
Actepoungpl Llepepa, Becta

B MeHto ToNbKO Tena, cHATble annapatamu Leankom. Y MNaytoHa, XapoHa n TputoHa He cHATO oT 24 a0 33 %
LIapa, X B MEHIO HET.



BbibpaHHOe Teno BCTaéT Ha MecTo 3eMan. MeHAroTCAa pa3Mep Lwapa, CHUMKK 1 aTMochepa, kamepa
nepeneTaeT K Ha4yaJibHOM Touke Tesa. ¥ Mapca 3to ropa Oanmn, y JlyHbl - Mope CNOKOWCTBUS, MECTO
nocazku «AnonnoHa-11», y Mepkypus - bacceid Kanopwuc, y BeHepbl - ropbl MakcBenna. ¥ npoumnx ten 3to
TOYKa Ha 3KBATOpPE N HY/NeBOM MepuanaHe.

CHumkun Ten, kpome Mapca v JlyHbl, - rnobanbHble Mo3ankm USGS Astrogeology 1 NASA no cbémke
annapatoB MESSENGER, Magellan, Galileo, Voyager, Cassini n Dawn. Mukcens TainoB y sksatopa - ot 100 m
y JHuenaga v Bectbl go 120 km y FOnuTtepa. YacTb CHUMKOB He MOXoXa Ha BWJ, r1a30M:

® BeHepa nokasaHa pagapomM Magellan, uBeT nepesaét BbicoTy

® HOnuTep - kapTa obnakos Cassini gekabps 2000 roga, obnaka Ha HEW HEMOABUXKHBI
® TuTaH CHAT B 6AMXKHEM MHPpPaKPacHOM CBeTe CKBO3b JbIMKY

* Mepkypuin, Mo n FaHvMes LBETHbIE, OCTaNbHble Tena cepble

LLlap kaxgaoro Tena - chepa, y FOnutepa - cxatbin annmncons. Becta, Llepepa v Manble CiyTHUKN Ha fene
HechepunyUHbl, Ha chepe NX CHUMKM Caerka nckaxeHsi.

CHumMkmn Mapca - uBeTHasa Mo3awvka Viking MDIM2.1, okono 650 M Ha nukcenb. CHUMKM JlyHbl - KapTa
anbbeno LOLA c otMmbiBKOW pesibeda, okono 670 M Ha nvkcenb. Y Mapca paspexeHHas nblibHas atMochepa,
y JlyHbl aTmMOChepsbl HeT.

Penbed Mapca noctpoeH no soicotam MOLA MEGDR, penbed JlyHbl - no Bbicotam LOLA GDR. BbicoTbl
okpyraeHbl 2o 10 My Mapca v go 20 m y JlyHbl. Mnkcenb BbICOT y 3KkBaTOpa - 2.6 KMy Mapcan 1.3 kmy
JlyHbl. Penibed BkArOUaETCA TOM Xe CTpokon «Penbed» passena «Ciov», BEpTUKabHbIN MacluTab 3a4aétcs B
cBOMCTBax BUAa. Boicotel Mapca oTcumTbiBaroTCs OT apeonsa, BbicoTbl JlyHbl - OT chepbl pagnycom 1737.4
KM. BnagunHbl HYXe Hyns COXpPaHAOTCA, AHO PaBHMHbI DA1a4a NEXUT Ha 7-8 KM HMXe Hyns.

Ha apyrunx Tenax paboTatoT HaBUraLms, ceTka, 3B€3pl, AMHenka, «Mou MeTKu», Typbl, CHAMOK BUAa W CLiEHBI,
Ha Mapce u JlyHe ewwé v penbed. BoikaroueHbl PyHKLMY, AaHHbIE KOTOPbIX €CTb TOAbKO A4 3eMu:

® BekTOpHaa ocHOBa, 0bnaka, Temnepatypa, 3D-3aaHmA 1 conHue

® C/IOM NpOeKTa W UX MNOANUCH, TPEKU

® cuHXpoHwu3aums ¢ kapton QGIS n onpeseneHne o6bLEKTOB

® MOWCK MecTa Mo Ha3BaHW. KoopanHaTtbl B mosie novcka paboTatot

Kaxxaas meTka NOMHUT CBOE Teslo. B «Mownx MeTkax» BUAHbI METKM BCEX TeJ, Ha rNobyce - TONbKO MeTKM
TekyLero. [epenét K MeTke Apyroro Tena cHavana nepekstoyaeT Teno. Typ NPOXOANUT OCTaHOBKM TEKYLLLEro
Tena. CLeHa XpaHWUT TeNo 1 OTKPbIBAeTCA Ha HEM.

NMomoLwHMK

MoMOLHNK OTBEYaeT Ha TeMbl U NPOCb6bI N3 CTPOKK «Iounck». Ero KHonku cTosAT B rpynne «[ToMOLHUK»
okHa «CBOWCTBa BMAa». «Pa3roBop...» OTKpbIBAeT OKHO «[TOMOLLHMK», «HacTporiku...» - OKHO «HacTpowku
nomolHmKa». OkHo pasrosopa ¢ IN-mogenbto - «MomoLwHmk». Mogenb ynpasaseT rnobycom no 3anpocy
C/I0BaMU, HaMpuMep «nokaxu paspes vyepes ANOHCKUI XENOD» naun «rae camble rnybokme 3eMAeTpaceHns y
AinoHuu 3a mecsu». HyxxeH cBoi katou APl BeibpaHHOro cepsuca.

B okHe «[MToMowHMK» MAET pasroBop. CTpoKa CBepXy Ha3bIBAeT CEPBUC U MOAEJb, KHOMKa «Hactpownku...»
OTKpbIBaeT OKHO «HacTponkn nomoLyHuKa». B HEéM BbIBUpatoTCs cepBUC, aZpec U MOAeNb, BBOAUTCA KOY U
ctosT pnaxku. Mo ymonuanuio BoibpaH OpenRouter ¢ 6ecniaTHON MOAENbHO.

¢ CepBMucC. Y KaXA0ro cepBrca CBOW KtOY, apec N MOAeb.
o «Claude (Anthropic)» - mogenn Claude, no ymonyaHuto claude-sonnet-5-5.



0 «Grok (xAl)» - mogenu Grok, no ymonuyaHuo grok-4.7.

o «DeepSeek» - mogenn DeepSeek, no ymonuyaHuto deepseek-flash.

© «OpenRouter (ecTb 6becnnatHbie MOAENMN)» - MOAENN MHOTUX Pa3paboTUNKOB Yepes OAMH KoY.
Mogenun ¢ :free B Ha3BaHWW BecnnaTHbI, KOJMYECTBO 3aMPOCOB B CYTKW OorpaHuyeHo. Mo
YMOAYaHUIO openrouter/free - OH caM BblbrpaeT cBO6OAHYO becnaatHyto Mogens. Ecan
BblIOpaHHas Mogenb :free 3aHATA, 3aNpPOC YXOANUT B openrouter/free.

© «CsoW cepsuc, Hanpumep Ollama» - ntoboi cepsuc dpopmata OpenAl Chat. Cepsucy Ha 3ToM
KOMMblOTEpe KN4 He HyxeH. [To ymonuaHuto agpec Ollama http://localhost:11434/vl 1
Mozenb qwen3. Mogenb JO/KHA YMETb BbI3biBaTb MHCTPYMEHTbI, MHaUe MOMOLLHMK TONbKO
oTBeYaeT TeKCTOM.

e Knrou. Kntou BBogMTCs B none «Knrou» okHa «HacTponk NOMOLLHMKa» U COXPAHAETCS KHOMKOM
«CoxpaHuTb Katou». Dnaxok «XpaHUTb katoy H6e3 MacTep-naposis» No yMonyaHuto otMeyeH. C HUM
KJIFOY COXPaHSAETCS OTKPbITbIM TEKCTOM B HacTpoiikax npoduns QGIS, mactep-naposb He
cnpalumBaeTcs. Takol KoY npoymTaeT ArboM, y Koro ectb A40CTyn K nanke npoduns. bes dnaxka
KNHOY YXOAWT B MeHeaxxep naposert QGIS, n QGIS moxeT cnpocuTb MacTep-napob.

* Yro ymeeT NOMOLLHUK. [1epenéT K Touke 1 MONCK MecTa, CMeHa Tena, CTPOKK pasgena «Ciom» n
LUKafa BpeMeHu, pa3pes3 3eMaun 1 paspes BHU3 BAONb TOYEK, CBeAEHMNA O TOYKE N CBOJAKA
3eMIeTPACEHNIA B paMKe.

* Mertku - B KML. MeTkun, NyT!, MHOTOYro/ibHWKM, Nanku 1 Typbl MOMOLLHMK NpegaaraeT JOKYMEeHTOM
KML. Mog nctopwueli pasroBopa NosBAAETCA NPeAsoXeHMe C KHoMKamn «3anucatb B «<Mou MeTku»» 1
«OTMeHNTb». 3anuncb UAET TONbKO MO KHOMKe. MeTky, BblgeneHHble B «Monx MeTKax», MOMOLLHUK
MoxeT npoumntate B KML 1 BepHyTb ncnpasaeHHbIMU.

* Yro yxoauT Ha cepBep mMoaenn. TekCT 3arnpoca, Touka B3rna4a, Tei0 U BKIHOUEHHbIE CTPOKW pasjena
«Cnown». HazBaHwns cnoés npoekTa n «Moux MeTok» He yXOAAT, KPOMe METOK, BblAeEeHHbIX
noJsib3oBaTenem.

[eNncTBmsA NOMOLLHMKa BUAHBI B UICTOPUN pasroBopa cTpokaMu «[encteue». Mogpsas NOMOLWHKK AenaeT He
6oJibLUe LWeCT KPYroB AeNCTBUI, MOTOM OCTaHaB/MBAETCA.

MeTku no onucaHuro

Tema B cTpoke «[lonck», Hanpumep «nyTtewecteusa Konymba» nam «6utebl CToneTHel BOWHbI», CTAHOBUTCA
MeTKaMW, ecnn MecTa € TakMM Ha3BaHMeM He Hawnock. Ctrl+Enter B ctpoke 1 kHonka «Co3aaTe METKM» OKHa
«[MomoLHMK» co3aaroT MeTkK cpasy, 6e3 novcka mecta. Mogenb otBeyaeT ogHUM AokymeHTOM KML, oH
Cpa3sy 3anu1cbiBaeTCs HOBOW Mankon B «Mou MeTk», Kamepa NeTUT K MeTKaM.

Mogenb noayyaeT npasuna JoKyMeHTa. B HVMXx nepeuncieHo Bcg, uto rnobyc nokasbiBaeT B MPOCTPAHCTBE U1
BO BPEMEHU:

* MecTa 1 coObbITUA NPUXOAAT TOUKAMK, MapLPYTbl, POHTLI U FPaHWULbI - IMHUAMW MO HaCTOALLEMY
nyTW, TEPPUTOPUN - MHOTOYTOIbHUKaMM.

® Bpems CTOUT y Kaxou MeTKW, A1 KOTOPOW M3BECTHa XOTA Obl gaTa uan rog. Y cobbITus 3TO MOMEHT, y
noxoga, ocajbl WV MPaBAEHNA - MPOMEXYTOK.

® [lyTb pa3buT Ha 3Tanbl. Kaxabli 3Tan - IMHUSA CO CBOUM NMPOMEXYTKOM BPEMEHMU, Ha LLKane BPeMeH
OHa pPacTéT OT HayaJsa K KoHLY.

* CmMeHa TeppuUtopumn Uan AMHUM GPOoHTa NPUXOANT HECKOAbKUMUK dUrypaMmm ¢ NpomexyTkamu noapsa,
Ha LuKaje BPeMEHW OHU CMEHSAIOT APYr Apyra.

® B nokymeHTe He 6osblie 100 meTok.



OtBeT MAET NoToKoM. MNoka OH MAET, NOJ CTPOKOW BUAEH CUET NPULLIEALLNX METOK U cCblnka «OCTaHOBUTb>.
OcTaHOBKa OCTaB/AET METKM, KOTOPbIE MPULLAN LiesIMKOM. Tak Xe NnocTynaeT Moay/ib, eCav oTBeT obopBancs
nAn ynépca B npeaen AanHel. Bpemsa oreeta pacTéT ¢ pa3sMepoM AOKYyMeHTa.

[OTOBBIN OTBET NOZ CTPOKOW Ha3blBaeT Narnky, KOANYECTBO METOK M KOIMYECTBO METOK €O BpemMeHeM. LLikana
BPEMEHM OTKPbIBAETCS Ha MPOMEXYTOK OT NepBON A0 nocnesaHel gatbl. Ccbiika «OTMEHUTb>» yaanseTt
CO3Z.aHHYIO Marky.

Tema Bpoge «[lepBas MnpoBas BolHa» 0ObIYHbIM MOUCKOM MO Enter HaxoaMT MecTa € 3TMMU C/IOBaMu B
Ha3BaHWW. Torga noj CTPokon cTonT ccblika «Co3aaTb METKM MO TEME», OHa AeNaeT TO XKe, UTO KHOMKa.

KoopauHatel 1 faTtbl ZaéT MoAeNb, OHM TPeBYHOT NPOBEPKMU.

Mpocb6bl U3 cTpoku «Mounck»

Mpocbby MOXHO BBECTU U B CTPOKY «[Tonck» neBo naHenun. [MToOMOLLHMKY YXOAWT 3anpoc C BOMPOCUTENbHBIM
3HaKOM, 3anpoc OT LIECTM CNOB N 3anpoc, KOTOPbIA HAYMHAETCA CIOBOM MPOCbObI UK BONPOCa, Hanpumep
«MOKaXU», «rae», «CKobko». Tema, ana kotopon Nominatim He Hawwén mect, HanpuMep «[lyTelecTBMS
Konymba», cpasy npeBpallaerca B MeTKM, Kak Mo KHOMKe y CTPOKW. Bonpoc, Ans KOTOPOro MecT He HalLaoCh,
yXOAMT B pa3roBop. BHe 3eMan NoMOLLHWKY YXOAWUT ntobow 3anpoc, kKpome koopanHaT. OTBeT noasaseTcs
noJ, CTPOKOMW, CCbinka «Pa3roBop...» OTKPbIBAET OKHO «[TOMOLLHWK» C UCTOpUen. MeTku, KOTopble NPeasoXu
MOMOLLHWK B Pa3roBope, CTOAT NOJ CTPOKOWM CO CCbIKOM «3anuncatb B «<Moun meTkm»». Gnaxok «OTBeyaTtb Ha
Npocbbbl U3 cTPOKM «MMonck»» okHa «HacTpokn NOMOLLHMKa» BbIKAKOYaeT 3Ty paboTy, Toraa cTpoka uet
TONBbKO MecTa 1 KOopAnHaThl. be3 coxpaHéHHOro kntoua APl cTpoka Toxe MLeT TONbKO MecTa.

3Bé3gHoe Hebo

MyHKT «Heb0» MeHo «Teno» nokasbiBaeT HebO M3 LeHTpa HebecHou chepbl. Ha HEM MaeuHbii nyTb, 5080
3BE34 A0 6-1 3BE3HOM BEIMYMHbI, IMHUN 1 Ha3BaHWa 88 co3Be3aunii, MMeHa apkinx 3B€3g, ConHue, JlyHa u
nnaHeTbl oT Mepkypus go HentyHa. CeBepHbIV NOAKOC MUPa BBEPXY, BOCTOK C/1eBa, Kak Ha 3BE3AHOW KapTe.

AelictBue Yro paenaer

MepeTtacknBaHve NeBOW KHOMKOM Hebo TaHeTCs 3a Kypcopom

Koneco, PageUp, PageDown, natoc, MUHyc MeHseT none 3peHuns ot 2° go 110°

[JIBOMHOM Lenyok nNeson Touka BCTaéT B cepeAvHy, Nose 3peHns BABOE MeHbLLe
[lBOMHON Wenyok npasown Mone 3peHuns BaBOE Honblue

Crpenkn B3rnsg caBuraeTcsa Ha AEeCATYHO YacTb BbICOTbI OKHa

CTpoka CcoCTOsIHMS MOKa3blBaEeT MOJIe 3PEHUS, MPSMOE BOCXOXAEHME U CKJIOHEHWE TOUKM MO KYPCOPOM.
JKBaTopuanbHble KOOPANHaTLI oTHeceHbl K anoxe J2000.0. ConHue, JlyHa 1 naaHeTbl NOKa3aHbl Ha KOHeL,
NPOMEXYTKa OTKPbITOW LUKaJ/bl BPEMEHU, MHAaUe Ha MOMEHT YacoB KOMMbroTepa. [0A0XKeHUs naaHeT
oTanyatotcs oT adpemepug JPL Horizons He 6onblie yem Ha 0.2° B 1800-2050 rogax, nonoxeHue JlyHbl - He
6osbwe yem Ha 0.3°.

MyHkT «Co3BE3AMA» TOTO XK€ MEHIO YOMpaeT 1 BO3BPaLLaeT IMHMUM U Ha3BaHWsA CO3BE3ANN. 3BE3bI, UX
nmeHa, ConHue, JlyHa 1 nnaHeTbl OCTatoTCA.

Ha Hebe paboTatoT MeTkM 1 Typbl. «COXPaHUTb BUA» CTaBUT METKY C Harnpas/JeHWeM B3ras4a 1 noaem
3peHuna. <HoBas MeTka» CTaBUT TOUKY LLLENYKOM MO Heby. «3anncaTb 061ET» 3anNnCbIBAET ABUXKEHNE MO Heby.
MeTkun Heba xpaHaTcs B «Mounx MeTkax» BMECTe C MPOUYUMU, Ha HeBe OHW MoKa3aHbl XENTbIMU KPY>KKamu €



nognucbto. Typ 1 KHomka P> Ha Hebe NpoxoaAT MeTkn Heba, Mexay AaNéKUMU TOYKaMu NnoJsie 3peHns no
nyTn pacwmnpsetcs. MNepenét k meTke Heba 13 cnvcka BKAOYaeT Hebo.

JNlnHelika, CUHXPOHM3aLMA N oNpPoC 06bEKTOB Ha Hebe BbikItoUeHbl. CHUMOK BUAa coxpaHseT Hebo BMecTe ¢
nognucamu. CueHa XxpaHUT HanpasieHve B3raaja 1 noae 3peHus. Ytobbl BEpHYTbCA K Tesly, ero BbibmpatoT B
TOM e MEH!O.

XXypHan pa6otbi

Mogaynb BefE€T XXypHan B dparine PlanetX/planetx.log nanku npoduns QGIS. KHonka «XXypHan paboTbi»
okHa «O Moayne» OTKpbIBaeT ero nporpaMmmMon cuctemsl. B XxypHane 3anucanbl Bepcum mogyns, QGIS, Qt n
Python, BuaeokapTa, OTKpbITME U 3aKpbITUe OKHa r1obyca, BbI6op KapT U CI0EB, MOAJIOXKM, Tena U AeMO,
olwmnbkm SSL ceteBbix 3anpocoB QGIS c Bnagenbuem ceptudukata. XypHan nonyyaer Bce HeobpaboTaHHbIe
ownbkm Python B QGIS, B TOM uncne B paboumx notokax. Owmbka Apyroro Moayas nomMedaeTcs ero
nmeHem. Pas B 15 MUHYT XXypHan 3annceiBaet namsate QGIS n konnyectso o6bektoB GDI n USER Windows.

Ecnv QGIS He otBeyvaeT gonblue 30 ¢, OTAEbHbIN NPOLECC-CTOPOX MOAYS 3aNNCbIBAET PSAOM C XYPHAIOM
AaMn npoLiecca hang-<Homep mpouecca>-<Bpema>.dmp CO CTEKaMW Bcex NoTtokos, okoso 300 Kb 6e3
COAEP>KMMOTO NaMATK, 1 Cpasy NULLET pa3bop - ana kaxaoro notoka ¢yHkumm QGIS n Qt, B KOTOPbIX OH
ctounT. [1o Hemy BMAHO, KakoW NOTOK yero XAeT. Ctopox paboTtaet BHe QGIS v nuweT gamn, gaxe Korga
QGIS 3aBuKC HamMepTBO. XpaHATCA TPU MNOCAEAHUX AamMna.

MageHve QGIS xypHan 3anucbiBaeT Npu caeaytoLlem 3anycke. B XxypHane nosBastoTca HOMep npoLecca un
BpPEMs Hauasa ynasLlero ceaHca, ctekn Python B MoMeHT nageHus v nyTtb K gamny Windows, ecam oH ecTb.
Moka okHo owwnbkn Windows aepxut ynaswuii QGIS OTKpbITbIM, CeaHC cumTaeTcs XunsbiM. ObbluHOE
3akpbiTve QGIS oTmevaeTca ctpokoi «QGIS 3akpbIT».

Ecnn QGIS He oTBeyaeT gonblue 10 ¢, XXypHan nosydaet cteku Bcex notokos Python. Korga QGIS cHoBa
OTBeYaeT, B XXypHane NoaBaAseTCa CTPoKa C AUTENbHOCTbIO Nay3bl. Tak BUAHO, Ha 4éMm QGIS 3aBucan, gaxe
€C/Iv ero NpULWAOCh 3aKkpbiTh. XXypHan 6osbwe 1 Mb nepenMeHoBbIBaeTcA B planetx.1.log, HOBbIU
HaumMHaeTcs 3aHoBO. Palin XypHana NOMOraeT nNpu coobLieHnn ob ownbke.

OrpaHunueHusn

* Cnow npoekTa nexar Ha pesbede KapTUHKOW, MOAHATb WAV BblAaBUTb CIOW MO MO0 Heb3A. [ogbeMm
1 BblAAaBAMBaHME eCTb Y CBOMX METOK.

® Cnon co BpeMeHeM MO BbIPaXeHWHO B OXBAT LUKalbl BPEMEHW HE BXOAMT, ero NpOMeXYTOK 3a4aéTcs
6eryHkammn BpyUHyto.

® Bhiwe wnpoTbl 85° noaroca 3akpbIThl LLBETOM OKeaHa, Tak KOH4YaeTcs ceTka Tannos Web Mercator.

® 3anucb Typa UAET Mej/IeHHee CaMoro Typa.

® 3paHuA - KOPOHKM C NIOCKOW Kpbiler, GopMbl Kpbilw 1 dacasbl He NepeaaroTcs.

® BeicoTbl Mapca u JlyHbl rpybee 3eMHbIX, MUKCENb BbICOT y 3kBaTopa 2.6 KM 1 1.3 kM. KpaTtepbl MeHbLLe
5-10 kM no BbICOTAM He BUAHbI.

® B KML Teno meTkn He nuweTtcs, MeTku 13 dpanna KML BcTatoT Ha TekyLee Teno.

® Hebo nokasaHo u3 LeHTpa 3emau, 6e3 ropmsoHTa MecTa HabatoaeHus. KoopanHaTel He NpUBOAATCA K
aate, kK 2026 roay npeueccus cMmeLlaeT nx npumepHo Ha 0.36°.



NCTOUHNKM pAaHHbIX

KocmocHumkn - Esri World Imagery, ycnosus 3agaért Esri. Kaptorpadumueckme gaHHble © yyacTHUKM
OpenStreetMap. BektopHble Tannbl 1 3D-3aaHumsa - OpenFreeMap. Penbed - Mapzen Terrain Tiles, saHHble
SRTM, GMTED, ETOPO1 un apyrux nctounmnkos. O6naka - NASA GIBS, cHumkm VIIRS. Temnepatypa - NASA
GIBS, MODIS 1 GHRSST MUR. 3B&34bI - kaTanor apkvx 38é34 Menbckoro yHnsepcuteta. MaeuHbli nyTh -
NASA/Goddard Space Flight Center Scientific Visualization Studio, Gaia DR2: ESA/Gaia/DPAC. Nownck mecT -
Nominatim. Mapc - NASA, USGS, Viking MDIM2.1, JlyHa - USGS, LRO LOLA, Tainnbl oboux ten -
OpenPlanetaryMap. Beicotel Mapca - NASA MGS MOLA MEGDR, BbicoTbl JlyHbl - NASA LRO LOLA GDR.
CHuMKM npoumnx Ten - rnobanbHble Mo3ankn USGS Astrogeology n NASA Photojournal no ganHbim NASA,
JPL, DLR ¥l MHCTUTYTOB MUCCUI, MOAMMCH KaXXA0ro Tefa CTouT B yray Buga. JIMHUW, Ha3BaHUs CO3BE3AMI U
nmeHa 3Bé3g - d3-celestial, © Olaf Frohn. MNMosoXeHWsa NaaHeT paccunTaHbl Mo 31emeHTam opout JPL,
nonoxexHwe JlyHbl - no popmynam ACTPOHOMMUECKOTO ajibMaHaxa.

YcnoBus Bcex UCTOUHMKOB pasobpaHbl B SOURCES.md. Tannbl uayt yepes ceTteBble HacTponku v kaw QGIS,
CBOW K3LLI MOAY/b HE 3aBOAMUT.

Pa3spabotka npu nogaepxxke OO0 «NHbopm++». JlnueHsmna GNU GPL Bepcun 3.
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