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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.
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CkpblBaeT 1 MoOKa3bIBaeT NEBYO NaHesb, BUA 3aHMMaeT eé MecTo
Moka3biBaeT HOBble HAaCTPOVKM 1 cioun. Korga ecTb UTo nokasaTtb, 3HaUOK OpaHXKeBbIN
Casi3biBaeT rn106yc c okHoM kapTbl QGIS

Bk/itouaeT onpoc LWesykom no raobycy

OTKpbIBaET OKHO «JIMHenKa»

OTKpbiBaeT okHO «HoBas MeTka»

CraBuUT MeTKy B TOUKe B3rasga C BbICOTOM, a3¥MyTOM U HaKJIOHOM

3anucbiBaeT ABUXKEHWE Kamepbl TYPOM B «Mou MeTkun»

OTKpbIBaET 1 3aKpbIBaeT LWKany BpeMeHn MeTok. [loCcTynHa, Koraa y BUAVMbIX METOK eCTb Bpems
CoxpaHsert Bug B dpann PNG nam JPEG

Knagét Bug kaptuHkol B makeT QGIS

MeHto «CoxpaHuTb cueHy...» N «OTKPbITb CLEHY...»

CKBaXVHbI, KPOBJIV M1ACTOB, pPa3pe3bl, TOHHEAN 1 Bbipe3 6710Ka Mo NOBEPXHOCTbI, CM. [1043eMHbIN
pexxunm

[oTOBbIE CUeHbI Mo Tenam, cm. lemo
MeHto nnaHeT, cnyTHMKOB, acTepounoB 1 «Hebo», cM. lpyrve Tena n 3Bé3aHoe Hebo
Moanoxka, penbed, NOANUCH, CBA3b C KapTOW, 0BHOBNEHME, GopMaT KOOPAMHAT

YHpaBneHme, 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 OtaaneHne Ha wwar kosieca

N CeBep BBepxy

U B3rnaa otBecHo

R CeBep BBepXy W B3rna4 OTBECHO
Mpoben OcraHoBKa MHepuun 1 nepenéta

MHCTPYMGHTI:I 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.

® Ecav HafeHo HEeCKONbKO MEeCT, OHM MOKa3blBakOTCs CMMCKOM nog nosem. Lenyok no crpoke faét
nepenér.

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

Mpwv BBOZE NOZA NONEM NOSBASIOTCA NOACKA3KN TPEX BUAOB!

* MeTkun «Monx MeTok» Ha Tene, KOTOPOe Ha 3KpPaHe, C MOAXOAALLNM Ha3BaHMEM.
® [IpexxHue 3anpockl.
® 3BE&34bl N CO3BE3AMSA, KOTAa OTKPbIT BUJ, Heba.

LLlenyok no noackaske uau Enter Ha Helt faéT Nepenét K MeTke nan o6bekTy Heba, NPEeXHNA 3anpoc ULLeTcs
3aHoBO. KnaBua «BHM3» NepeBOANUT B CMMCOK MOACKA30K, B MYyCTOM MOJIe OHa NMOKa3biBaeT NpexHue
3anpocsl. Escape 3akpbiBaeT cnvcok. HasBaHMA MecT 13 ceTu Npu BBOAE He nojckasbiBatoTca. Cayxba
Nominatim npuvHMMaeT 3anpoc Tonbko no Enter.

Enter B none pazbupaeT 3anpoc No NopsaKy:

1. KoopanHaTbl Aat0T Nepenér.

2. TOUHOe Ha3BaHWe CBOEW METKWN AaET NepenéT K Hel 6e3 3anpoca B ceTb. B Buae Heba Tak xe paboTtaet
Ha3BaHMWe 3Be3/bl UV CO3BE3AUS.

3. Mpocbba cnoBaMm yXxoamUT MOMOLLHWMKY, O HEM pacckasbiBaeT pasges «[MOMOLHUK>.

4. OcTtanbHOEe MLWETCS Kak Ha3BaHMe MecTa.

3anpocsbl no Enter xpaHsatca B npodune QGIS, He 6osbLue 30. KHonka «OUMCTUTL MCTOPUIO MOUCKa» FPYMMbl
«[MomoLHMK» okHa «CBOWCTBa BUAa» CTUPAET UX.

Ha AaJibHEE PAaCCTOAHME KaMepa NOgHNMAaETCA U NMNJ1aBHO CagnTCA. Mblwb npepbiBaeT nepenéT.

JleBasa naHenb
MaHenb genntca Ha Tpw pasgena - «MeTku», «Cnon npoekTa» n «Cnou». LLlenyok no 3aronoBky cBOpaymBaeT

pasgen, ero MecTo 3aHMMatoT OTKpbITbie. Kakve pasgensl CBEPHYTHI, I106yC 3anoMMHaET.

Paspen «Cnon»

®naxku B HEM cpabaTbiBatoT cpasy, 6e3 KHONkn «OBHOBUTb.

Fpynna Crpokn

OcHoBa VICTOUHMKIN CHUMKOB M KapT, OTMEYEH OAMWH, MOCNeAHAA CTpoka «/lo6aBUTb UCTOYHWK TANIOB...»



pynna
Penbed

MpaHwuubI n
Ha3BaHuA

TpaHcropt
Mpupoaa

KoopgunHaTHas
cetka

3Bé3abl
Obnaka

Temnepatypa

3D-3zaHus

ConHue

3emneTpsaceHus
Pa3pes 3eman
YKnoH

okcnosmymsa

Crpoku
BbicoTbl Mapzen Terrain Tiles n 0TMbIBKa CK/IOHOB

IpaHuubl, HacenénHble nyHKTbl, Ha3BaHWsA BOg0EMOB

[Joporu, Homepa gopor, XenesHble goporu, AsponopTsbl
Pekw, Bogoémbl, BepLunHbl, 3anoBegHMKM 1 HaLmapku

Mapannenn n MmepuanaHbl C MOAMUCAMW, XENTble 3KBATOP, TPOMUKM 1 NOAAPHBIE KPYTH

3BE34bl ApYe 6-11 BeMUMHBI U MaeyHsbli NyTb Ha CBOMX MecTax Heba
Ob6naka no cHumkam VIIRS n3 NASA GIBS 3a nocnegHue nosHble cyTku

TemnepaTypa NOBEPXHOCTM cyln AHEM 3a 8 aHer (MODIS) n mops 3a cytkm (GHRSST MUR) co
LUKaIOW B rpasycax

O6beMHble 3aaHua OpenStreetMap u3 Tannos OpenFreeMap, Mo yMONUYaHWIO BbIK/IHOUEHBI

Caet penbeda, 34aHWIA 1 BO3ayXa MO MOJOXEHUIO COMHLA, HOUHAsA CTOPOHA 3eMan TEMHas, Ha Hell
OrHM ropoaos, NO yYMOAYaHUIO BbIKJIKOYEHO

Ouaru 3emneTpsiceHnin MarHntygon ot 4.5 3a 30 cyTtok no ceogke USGS, No ymMonuaHWIo BbIKNHOUYEHO
CeKTOp, BbIHYTbIN 13 3eMau, ¢ 06010UYKaMK Ha FPaHAX, MO YMONYAHMWIO BbIKIOYEHO
YKNOH NOBEPXHOCTM MO BbICOTaM KNacCcaMm OT POBHOTO A0 Kpy4ye 35° MO yMOAYaHWUIO BbIKAHOYEH

CTOpOHa, Kysa 0bpalléH CKIOH, LiBETaMU CTOPOH CBETa, BK/IHOYAETCA BMECTO YKAOHA

BekTopHas ocHoBa 6epétca n3 Tanos OpenFreeMap. [Mpy nepBOM OTKPbLITUM BKAKOUEHbI FPaHNLbI,
HaceNE€HHble NMyHKTbI, penbed 1 3BE3abl. [ogckaska KaXAoW CTPOKM rOBOPUT, Kak O6BbEKT HapuCoBaH U C

KaKoW BbICOTbI OH BUAEH.

LLlar ceTkn MeHsAeTCA € BbICOTOM 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 Huxe 150 km. KapTvHka MaeyHoro

nytwn, okono 10 MB, ckaumBaeTca npy nepBoM nokase 3BE34 1 Janblue 6epétca u3 kawa QGIS. Obnaka nexat

neseHon nosepx cHUmKa. CHer n néa B obaaka TOXe NonajaoT, OHU TOTO XKe LBeTa.

TeMnepaTypa packpawimnBaeT cyLly n Mope CBOUMU LWLKanaMu, WKajbl B rpagycax L|,eJ'IbCI/IFI CTOAT B 1IEBOM

H>KHeM yray Buaa. Cylla - TeMmnepaTypa camoin NOBEPXHOCTU AHEM, a He BO3AyXa, cBoaka 3a 8 aHeld. Moy,
obnakamu Ha cylle bbiBatoT Nponyckn. Mope - TeMnepaTypa BoAbl y MOBEPXHOCTMN 3@ CyTKM.

Crpoka «CosHue» ocBelaet penbed 1 34aHNA CO CTOPOHbI CONHUA. HouHaa ctopoHa 3eman TEMHas, BO34yX
Hag Hel He cBeTUTCA. Ha Hel ropsaT orHm ropogos - cHumok NASA Black Marble 2016 roga, nukcenb okono
600 M. B cymepkax orHu racHyT BMecTe € HOUbto, Nog obaakaMu oHK cnabee. Bpems conHua - KoHel,

NPOMeXyTKa OTKPbITOM LUKa/bl BPEMEHW, Tak BUAHO OCBeLLeHMe B Yac MeTKW. be3 Wwkanbl conHue naéTt no
Yyacam KomnbroTepa. bes ctpokm «ConHue» cBeT Nnajaert ¢ ceBepo-3anaga nog 45°, kak Ha kapTe penbeda.
[MonoxeHne Co/HLLa CYNTAETCS C TOUHOCTLIO okoso 0.01°, TeHen HeT.

Haanucm octatotca poBHbIMY NpK NH060M MOBOPOTE N HAKNOHE M He Haie3atoT Apyr Ha Apyra. [yHKT 3a
ropov UAN 3a TOPU3OHTOM He MOoAMNM1CaH.

CTpoku «YKIOH» 1 «IKCMO3MLMA» pacKpaLLMBatOT MOBEPXHOCTb MO BbiCOTaM penbeda. YKNOH - Yyron cKaoHa
K ropu3oHTy, knaccel 0-2°, 2-5°, 5-10°, 10-15°, 15-25°, 25-35° 1 kpyue 35°, OT 3eIEHOrO K ANJIOBOMY.
JKCNo3unums - CTOPOHa CBETa, KyAa CKAOH 06paLléH BHU3, Y KaXA0M 13 BOCbMUW CTOPOH CBOW LiBET, MECTO

poBHee 0.5° cepoe. LLikana cTOUT B N€BOM HUXXHEM Yry BUAA. YKIOH CUMTAETCA MO HaCTOALLMM BblicoTaMm, 6e3



BepTUKanbHOro macwtaba suga. Cno ectb y 3emaun, Mapca v JlyHbl, y pyrux Ten BblCOT HET. TOUHOCTb
orpaHuyeHa nNukcenem BbICOT. Ha 3emne oH 0Ko0 5 M y 3KkBaTOpa Ha caMoM NoApObHOM ypoBHE, Ha Mapce
2.6 KM, Ha JlyHe 1.3 km.

Fny6rHbI MOpEl N OKeaHOB - YacTb penbeda. [JHO NexnT Ha CBOUX rnybuHax, a Haj HUM Ha ypOBHE MOpS
NexuT nonynpospavHas Boga. Menbue 200 M Boga npo3spadyHee, y 6epera BuaAHO AHO. CTpoka cOCTOAHMA
HUXKE YPOBHS MOPS MULLET r1yOuHY Nnog Kypcopom. FybuHbl 6epyTcs 13 Tex Xe TanaoB Terrarium, 4to u
BbICOTbI CyLLUW, B OkeaHe 3To gaHHble ETOPO1. Ha3BaHma Mopeli ocTatotca Ha ypoBHe Mops. Mpoduab BbICOT,
JIMHEeWKa M YKJIOH CYMTatOT AHO, BUAMMOCTb U3 TOYKM M MHCONALMA - MOBEPXHOCTb BOAbI. [poduab Huxe
YPOBHSA MOPS MoKa3sbiBaeT BOAY W NYHKTUP ypoBHA Mops. Cyxne BnaanHbl HUXe Hynsa, HanpuMep MépTtsoe
MOpe, BbICOTbI OT MOPS He OTANYAIOT, Ha Npoduae OHU ToXe 3annTbl. Praxkok «FNyOMHbI MOpel N OKeaHOB»
B rpynne «Penbed» OkHa CBOMCTB BMAA WX OTK/IKOYAET, TOMAa BbICOTbI HUXXE YPOBHA MOPSA CUMTAIOTCA HYNEM
" Mope poBHoe. [lyBuHbI eCTb TO/IbKO Y 3eMaun.

Crtpoka «[laneoreorpadus» nokasbiBaet 3em/t0 B NPOLLAOM, 40 540 MaH neT Ha3ag, no kapTam PaleoDEM
PALEOMAP (Scotese n Wright, 2018). KapTa Bo3pacTa - BbICOTbI cyLlun 1 ray6uHbl mops ¢ cetkon 0.1°, okono
11 KM, packpalleHHble Mo BbICOTE C OTMbIBKON. Bo3pacT B MUANMOHaX NeT 3a4aéT NON3YHOK B IEBOM HUXHEM
yray BYAQ, War 5 MaH neT, pagoM nognucaH reonornyecknin nepuog. KHonka P nokasbiBaeT BO3pacTbl
noapag K HactoswemMy. HblHELIHWUIA CHUMOK, FpaHuLbl, NOANNCK U penbed Ha 3TO BpeMs ybpaHbl, HacTpoika
penbeda npu 3ToM He MeHseTcA. KapTbl nexat Tannamu B xpaHuauie planetx-terrain, npy nepsom nokase
BO3pacTa Hy>eH UHTepHeT. HoBbIV BO3pacT BCTAéT cpa3y B rpyboM BUJE M YTOUHAETCA MO Mepe 3arpysKku.
MpW OTKPBLITUN OKHa CTPOKa BbIK/AOYEHa.

Ipynnbl «MnaHeTa orHa», «naHeTa BOAbI», «[a3bl» U «3eMAa 1 XN3Hb» BHU3Y pasgena «Cnon» cogepxkat
Tembl NASA. Tema - pacTp no AHAM, Mecauam uamn rogam us cay>x6el NASA GIBS. CocTaB rpynn Takou:

® «[lnaHeTa OrHsA» - 04arv NOXapos., AbIM, ONTUYECKas TO/ILLMHA a3PO30As, yrapHbIV ra3 1 ero BbIOpochl.

® «[naHeTa BOAbI» - OCAAKM, BAAXHOCTb MOUBbI, CHET, MOPCKOW N, BOASHON nap, xJopodu,
CONIEHOCTb MOPSA N HAaBOAHEHMS.

® «[a3bi» - AMOKCUZA a30Ta, AMOKCUA CePbl, METaH, YTIEKNCbIA ra3 U O30H.

® «3eMAs N XKN3Hb» - PacTUTEIbHOCTb, Mbllb, HOUHbIE OTHW 1 TUMbI MOKPOBA.

TeMmbl - NepekntoyaTeny, BKIOUeHa ogHa TeMa m3 Bcex rpynn. OTMeTka Apyro TeMbl CHUMAET NMPEXHHOH0.
®naxkok rpynnbl OTMeYeH, Noka BkAtoUueHa eé Tema. CHATbINM GpAaXKoK BbIK/IHOYAET TeMY, MOCTaB/EHHbIN
BKJIFOUAET MPEXHIO TeMY rpynbl. Tema JeXnUT Noaynpo3payHoi packpackon NoBEPX CHUMKA, TaMm, T4e
AaHHbIX HET, CHUMOK BuaeH. LLikana ¢ Ha3BaHWeM, eAVHULAMM N JaTOV CTOUT B IEBOM HUXKHEM YTy BUAA.
[leHb TeMbl 3aa€T NpaBblil HeryHoK LWKanbl BPEMEHHW, CM. «BpemMs MeTOK U1 LWKana BpeMeHu». BoibpaHHas
TeMa OTKPbIBaeT LKany Ha nociegHem gHe paga. /13 6eryHka 6epértca 6amxanumii He 6onee NO3aHWI AeHb
psza, NPOonyLLeHHbIe AHN psjga nponyckaroTcs. HoBas Tema npu oTKPbITON LWKane 6epéT TOT XXe MOMEHT.
YacTb psAOB OTCTAET OT CEroAHALIHEro AHA Ha MeCsLbl, 3TO CKa3aHO B NOACKa3Ke TeMbl. TeMbl €CTb TO/IbKO Y
3eman.

MepBas cTpoka «MnaHeTbl OrHsA» - «loxapbl», NepekatoyaTesb B TOM Xe BbIOOpe, UTO U TeMbI: BKJIFOUEHDI
no>apbl nan ogHa Tema. CTpoka nokasbliBaeT o4arv noxapos 3a nocnegHue 24 yaca no cHumkam VIIRS
cnytHrka NOAA-20 n3 ceogkm NASA FIRMS, okono 78 Tbicay oyaroB. Touka CTOMT Ha MecTe o4ara, LiBeT U
pa3mep NoKasbiBarOT MOLLHOCTb U3aydyeHunsa ot 1 4o 1000 MBT, wkana cTouT B 1€BOM HUXXHEM yray BUAa.
Csogaka, okono 6 MB, 3arpy>aeTca npu KaXXAoM BKAHOUeHUM CTPOKU. Oyarn CToAT Ha LuiKane BpeMeHn no
BpemeHu cHumKa. LLlenyok no ouary B pexxnme «O6bekTbl» MOKa3bliBaeT €ro MOLHOCTb, BPeMSA CHUMKA U
[OCTOBEPHOCTb.



Crtpoka «[paHuLbl NANT» NOoKa3biBaeT rpaHnLbl AMTocdepHbix NanT no mogenu PB2002 (Bird, 2003). KpacHble
JIVHWM - Pa3ABUT MJUT Ha OKeaHUYeCKnX XpebTax n KOHTMHEHTaNbHbIX pUdTax, 3eNEHble - CABUT MO
TPaHCPOPMHbBIM pPa3oMaM, CUHNE - CXOXAEHME B 30HaX CyHAYKLUN 1 KOAAM3NW. HazBaHWA NANT CTOAT
Hagnucamu. LLenyuok y rpaHunubl B pexxnume «O6beKTbl» NOKa3bIBaeT TUM FPaHULLbl, Napy MAUT U CKOPOCTb MX
OTHOCUTENBHOTrO ABUXEHWs B MM/rod. B nape naut kocas yepTa no 3anuvcu Bird nokasbiBaert, kakas navTa
yxoauT nog kakyro: «<PA\OK» - TuxookeaHckas nog OXOTCKy'o.

Crpoka «3emMneTpsaceHna» NokasbliBaeT 3eMAeTpACeHNA MarHnTygomn ot 4.5 3a nocnegHve 30 cyTok NO cBOAKe
leonornueckon cnyx6bl CLUA (USGS). CBoAKa 3arpy>KaeTcs Npu KaXkAoM BKJIKUEHWN cTPoku. Kpy>Kok cTout
B Ouare Ha ero rnybuHe, TOHKaa NMHUA BEAET OT HEro K 3MNWLIEHTPY Ha NOBEPXHOCTM. LIBeT Kpy>kka
noka3sblBaeT r1ybrHy oyara, OT KPacHOro y NoBepXHOCTH A0 naoBoro Ha 700 Km, LKana CTomT B IEBOM
HW>XHeM yray Buga. Pasmep kpy>kka pacTéT ¢ MarHuTygoin. Ouarn BuAHbI CKBO3b MOBEPXHOCTb, O4aru Ha
obpaTHOW CTOpOHe 3eMan cKpbITbl. [NybuHa pacTarMBaeTca BepTMKaabHbIM MacluTabom penbeda, kak
BbICOTbI. Y KaXA0ro cobbiTna ectb BpeMs. [pn BKAFOUEHHOWM CTPOKE CTAaHOBMUTCA AOCTYMHA LUKana BpeMeHMU,
Ha Heln BMAHbI cObbITUA 13 BbIBpaHHOro npomMexyTka. CTpoka ecTb TONbKO Y 3eMAu.

Crtpoka «Pa3pe3 3emnv» BblIHUMaET U3 3eMAN CEKTOP NOA TOUKOW B3rasaa. CekTop - YeTBepTb NoayLapus
wupwuHor 90° no fonroTe, OT 3KBaTOpPa A0 MOAKOCA TOrO NOAyLLIAPWUS, FAe CTOUT Touka B3rasga. Ero Tpu rpaHum
packpalleHbl obosoukamu no paamycam mogenn PREM. 31o kopa a0 24.4 kM, BepxHAs MaHTus g0 400 km,
nepexozHas 30Ha A0 670 KM, HUKHAA MaHTMA 40 2891 kM, BHelwwHee 24po A0 5149.5 kM 1 BHyTpeHHee A4po.
LLikana o6onoyek CTOUT B 1EBOM HUXKHEM Yray BuAaa. Kpali rpaHen nexxuT Ha ananncouae, rnyouHbl He
pacTarmBaroTca Macwtabom penbeda. Kopy Ha rpaHsax nokasbiBaet Mozgenb CRUST1.0 no Auerkam 1°. 310
BOAA, N€4, BEPXHWE, CPeAHME U HUXKHNE OCaAKWN, BEPXHASA, CPEAHAN N HUXKHAA KOpa, HUxXe 40 Moxo
HaunHaeTcA MaHTuA. Mo okeaHoM kopa 6-7 kM, nog Tubetom okosio 70 KM. [ae rpaHb MPOXOANUT Yepes 30HY
cybayKUMW, Ha Hel BUAHa norpykarolasncs namta no mogenu Slab2 Meonornyeckon cayx6el CLUA - nonoca
OT BepXHeln NOBEePXHOCTM NAUTbI BHU3 Ha €€ ToALWMHY. [anTbl ecTb B 27 30Hax. Palin 30HbI 3anpaLumBaeTcs,
Koraa rpaHb eé KacaeTcs, 3TO BUAHO MO 3HauKy 3arpy3ku. Mogenb ckaumBaeTca C caiTa eé aBTOpOB Mpu
NepBOM BKJIHOUEHUM CTPOKM, A0 €€ npuxoga kopa - cnoit PREM TonwmHom 24.4 km. B6an3n rnybuHbl Ha
rpaHsax Hactosiwme. C yaaneHnem kamepbl raybuHbl 4o 400 kM pacTarvBaroTcs, YToObl KOpa ocTaBasach
BWAHA. Y MOBEPXHOCTM pacTaxkeHne foxoant Ao 8 pas, k 400 KM OHO CXOAWT Ha HeT, HuXe MacTab
HacToAWMA. MHOXUTENb NULLET LWKana obonoyek, ovarm 3eMAeTpsCceHNI pacTArMBatoTCa Tak xe. MNognucu
MeCT BbIHYTOrO cekTopa He noka3sbiBaroTcs. CekTop CTaBUTCA 3aHOBO MPU KaXXAOM BKIHOUEHUN CTPOKW. Yrbl
cekTopa oTMeYeHbl TOYKaMK C LUIMPOTOM 1 AOATOTOM, UX MOXHO TAHYTb MbIlWbtO. BOKOBOW yron MeHAeT CBOIO
HJONTOTY M CBOKO WMPOTY. Ecam wnpota He 0° 1 He MOAKOC, HUXKHAA AN BEPXHAA FPaHb CTAHOBUTCA KOHYCOM
K LeHTpy 3eman. CTpoka ecTb TONbKO Y 3eMAn.

MyHKT «Pa3pes BHU3...» B MeHIO NyTn «MOnX MeTOK» OTKpbIBaeT OKHO «Pa3pe3». B HEM pa3pe3 3eman BHM3
BAOJb MyTW. 10 rOpn3oHTaNN OTJI0XKEHO PacCTOAHME OT Hayana NyTu, No BepTukanu rnybuHa. Ha paspese
BUAHbI cnoun kopbl CRUST1.0, o6onoukm PREM, nantel Slab2 1 ouarun 3emnetpsiceHnin U3 NoaocCkl BAOAb NyTU.
LiBeTa Te e, UTO Ha rpaHsAx pa3pesa 3emu, LWKana CNOEB CTOUT crnpaBa oT rpaduka. FybuHy paspesa
3aaéT cnucok «lnybuHa», ot 100 kM o ueHTpa 3emau. LLnpunHy nonockl oyaros 3agaét none «Monoca
ouaroB». Quar NnepeHOCUTCA Ha pa3pes no bamxanen Touke nyTn. Kypcop Hag rpapukomM oTMeuyaeT ToUKy
Ha rnobyce 1 nuweTt raybuHy Moxo v nanTel B Helt. Kopa, NanTbl 1 CBOAKa 3eMAETPACEHNIA 3arpy>atoTcs npu
OTKPBITUW OKHa, ECAN WX ELLE HET, CTPOKa NOoJA rpadurKom MULLET, YTO eLLé 3arpyaeTcs. [Toka OKHO OTKPbITO,
Ha rnobyce BAONb NYTN BUCUT CTEHKA TOrO Xe pa3pe3a. OHa BMAHA CKBO3b MOBEPXHOCTb, MyOUHbI Ha Hel
HacToswwwme. Koraa oKHO 3aKpbITO, CTEHKA Mcye3aer.



OcHoOBa " CBO UCTOYHUK TalJ10B

Ipynna «OcHoBa» nepeuncaset Esri World Imagery, OpenStreetMap v nogkntouenuns XYZ Tiles n3
obo3pesatens QGIS. OTmeTka CTPOKU Cpa3y MeHsAeT MOANOXKY Ha rnobyce. Ha apyrvx Tenax B rpynne cToAT
CHWMKM Tena, BbIbop HeAOCTyMneH.

Ctpoka «/J06aB1Tb UCTOYHWK TAIOB...» OTKPbIBAET OKHO HOBOIO UCTOUHMKA. B nosie «Agpec» BCTaBAseTCS
aspec B Nt060M 13 BUAOB:

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

® ajpec OAHOro Taisa, CKONMMPOBaHHbIV 13 Bpay3epa, Hanpumep
https://server.arcgisonline.com/ArcGIS/rest/services/World_Topo_Map/MapServer/tile/5/10/17

® ajpec C ypoBHEM, CTONOLIOM M psAOM B MapamMeTpax 3anpoca

OKHO NpUBOANT agpec K WabnoHy 1 NnpeanaraeT Ha3BaHWe No MeHu cepBepa. Huxke oHo cobupaet
MO3aurKy BCEro Mmpa m3 YeTblpéx Tannos ypoBHa 1. Eciv ceBep B MO3aunke BHU3Y, pAAbl cepBepa UayT CHU3Y
BBEPX, 3TO UcnpasaseT pnaxok «Pagpl cHmsy BBepx (TMS)». Cambii NOAPOOHBIN YPOBEHb OKHO HaXOAUT
camo, ONpPOCOM Tal/IOB B TOUKe B3rna4a rnobyca. 3arnyLikn «HeT AaHHbIX» B CYET He nayT. Noanuce
NCTOYHMKA CTOUT B YIy BUAA U Ha CHUMKAX, A9 U3BECTHbIX CEPBEPOB OHa MOACTaBAAETCA CaMa.

VcTouHunk coxpaHseTca nogkarodeHnem XYZ Tiles QGIS v cpa3y ctaHoBUTCA NognoXKoW. OH BUAEH U B
obo3speBatene QGIS, Tam e ero MOXHO U3MEHUTb WK YAANUTb. YCIOBMS UCMOIb30BaHUS TalI0B 3a4aéT X
BAageneL.

3D-3paHuna

Ctpoka «3D-3zaHusa» pasgena «Cnon» cTaBuT Ha rnobyc o6bémHble 3aaHmsa OpenStreetMap. KoHTypbl v
BbICOTbI 6epyTcs 13 Tex >ke BEKTOPHbIX Tannos OpenFreeMap, uTo 1 BekTopHas ocHoBa. [1o ymonyaHuto

CTPOKa BbIK/HOYEHA.
T — e S




3paHua BUAHbI, KOTAa Kamepa b6amxe 6 kM K 3emne. Fnobyc gep>uT Ao 32 TalioB 34aHWIA BOKPYT Kamepsbl,
6VKHWE nepBbIMU. Talbl 38 CMMHOM KaMepbl He 3arpy>karoTcs.

BbicoTa 3gaHmA - BbicoTa 13 OpenStreetMap, nHaue KOMYeCTBO 3Taxel, YMHOXeHHOe Ha 3.66 M. 3gaHune
6e3 3TUX CBeAEeHWUN noayyaeT BbicoTy 5 M. B LieHTpe MNepMu cBOA BbICOTa €CTb Y BYX TPETEN 34aHWI, B
LeHTpe MockBbl NoYTK y BCcex. Ha okpanHax MHOrve JomMa OZHOM BbICOThbI. LIBeT 3gaHns 6epétca ns

OpenStreetMap, nHaue 3aaHuve ceetno-cepoe. Kpbilwmn naockue.

Hun3 34aHNA CTONT Ha CaMOM HN3KOW Touke penbeq)a noa ero KOHTypoOM. CHMMOK BnAaa )K,Cl,éT, NOKa 3arpy3qarcAa

BCe 3aHus kagpa. CLieHa MOMHWT, BK/OUEHb! N 3aHus.

CBowcTBa BMga

3Hauok «CBolicTBa BMAa» Ha NaHe/ M 3Ha4YKOB OTKpPbIBaET OAHOI/IMéHHOG OKHO.
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pynna Mone Yro 3apaér

Kapta QGIS = Cnow kak Ha kapTe Inobyc noka3blBaeT ciou, BKIOYEHHblEe B iereHae QGIS
QGIS

Kapta QGIS | Hosble cnowu cpasy HoBbI cno npoekTa cpasy oTMeuYeH Ha rnobyce
Ha rnobyc

O6HoBneHne = OBHOBAATbL Inobyc obHoBAsETCA NOC/IE KaXAoMN npaBku 6e3 kHonku «OBHOBUTL», NO
aBTOMaTUYECKM YMONYaHUIO BKIHOYEHO

KoopauHatel = ®opmar [JecatnyHble rpagycol, rpasycbl-MHYTbI-cekyHAbl, UTM nan MGRS B cTpoke

COCTOSIHNSA N OKHe «O6bekTbI». Boiwwe 84° ceBepHOM 1 HMxe 80° FOXKHOM LLIMPOTbI
UTM 1 MGRS 3amMeHAat0TCA AeCATUYHBIMMN rpagycamu

Moanoxka no ymonuanuio - Esri World Imagery, B cnvcke oHa Ha3BaHa «Esri World Imagery - npumep».
YcnoBus eé ncnosnb3oBaHus 3agaét Esri. Cnegom naét OpenStreetMap, notom nogkntouenus XYZ Tiles n3
obo3peatens QGIS. MNMogkntoueHus penbeda B CNUCOK He NonagatoT. HoBoe NoAKArUEHME NOSABASETCA B
CnncKe Npu caedyrollemM OTKPbITUN OKHa.

KHonka «/ICTOYHUKN JaHHBIX...» PAAOM CO CMTUCKOM MOANOXEK OTKPbIBAET OKHO BCEX MCTOYHMKOB rnobyca. B
TabsvLe No rpynnam CTOAT NOANOXKHN, penbed, BeKTOpHas ocHoBa, gaHHble NASA un Hayk o 3emne. Y
Ka>XXZ0ro UCTOYHWKA BUAHO, YTO OH MOKa3blBaeT, U CCbIIKAa «OTKPbITb» Ha €ro yC/JI0BUA NCMONb30BaHMA.
KHonka «[MpoBepuTtb» 3anpalumBaeT y KaXAoro NCTOYHMKA OAVH Tara uav Gann MMMO KaLa v NuLieT Bpemsa
oTBeTa W pa3mep uan owmnobky. bonblive darinbl, KapTUHKa 3BE3AHOrO Heba, He 3anpaLlvBatoTCS.

B TOM >e okHe cTaBUTCA CBOW pesibed - WabaoH Tannos BbIcOT ¢ {z}, {x}, {y} B 3anuncu Terrarium nan Mapbox
Terrain-RGB - 1 cBos BekTopHas ocHoBa - agpec TileJSON B cxeme OpenMapTiles. Y kaxaoro ectb nognuck
ana yrna suga. «MpumeHnTtb» 6epéT gaHHble No HOBOMY agpecy, «Kak 6b110» BO3BpaLLaeT MCTOYHMK NO
ymMonyaHuto. KHonku «lo6aBuTb MOAN0XKKY...», «N3MEHUTb...» U «YAanuTb» paboTaroT C NOAKAHOUEHUAMN
XYZ Tiles QGIS, yaanéHHoe nogkaroyeHme nponagaet n n3 obospesatens QGIS.

A3bik noanucen Bbibmpaetcs us cnucka. «Kak B QGIS» 6epét a3bik nHtepdeinca QGIS, «<MecTHble HazBaHWs»
OCTaB/IsieT Ha3BaHWs Ha fA3blke CTpaHbl. Janblue nayT naTHaLaTh A3bIKOB. ECIM Ha3BaHWA Ha BbIGpaHHOM
f3bIKe HET, AN15 A3bIKOB Ha JIAaTVHULLE CTaBUTCS IATUHCKOE Ha3BaHWe, A/ OCTaslbHbIX - MECTHOE.

CMeHa noaioxXku, MaclwTaba penbeda v CI0EB NpoekTa BUAHa Nocae KHomkn «OBHOBUTL» Ha NaHenw
3HaukoB. CTpOKa COCTOSHWNSA HanoMMHaeT 06 3TOM. f3blK MOANUCEN MEHSETCA CPa3y.

Pazaen «Cnoun npoekra»

B pa3zene ctoaT cnow TekyLero npoekta B nopsagke kapTbl QGIS, y KaXaoro ero Tun - pacTp, TOUKWU, TNHAN,
NOANTOHbI MAK Tabanua. Pnaxok c1oa NOoKasbIBaET ero Ha rnobyce v He MeHAET BUAMMOCTb Ha KapTe. B
HOBOM NpoeKTe GAaxky CHATbl. OTMETKM XPaHATCA B MPOEKTE.

Cnow noxatcs Ha rnobyc kapTuHkown, kotopyto pucyeT QGIS, co ctunamm kapTbl. KapTuHKa nexuT Ha
penbede, NOAHATb AN BbIAABUTL €€ HENb3S.

MoanuncK BEKTOPHBIX CI0EB NAYT OTAENLHO, KakK Ha3BaHWA ropogoB. OHW CTOAT POBHO Npu Nt060M NoBopoTe
M HaKJIOHe, He Hasie3aroT APYr Ha Apyra 1 NPAYyTCa 3a ropamMun 1 roOpn3oHTOM. TeKCT, LUBeT U Kerb bepyTca ns
nognucen cnos B QGIS, nognucy no npaeunam toxe. MNoAnnCb TOUKM CTOUT CNpaBa OT He&, INHMM - Ha
cepeaviHe, MHOTOYro/ibHMKa - BHYTPW Hero. [MoanunceiBatoTcs 06beKTbI BOKPYT TOUKM B3ras4a, He 6osbwe 500
Ha cnou. MacwTtab Buanmoctn nognucein QGIS Ha rnobyce He yunTbiBaeTCA.

[IBOMHOM LWeNyoK Nno cnoko AaéT NepesiéT K ero oxasaty, B3ria4 OTBECHbIN. MeHo Mo npaBoi KHOMKE:

* «[lognetetb» - NEPeNET K OXBaTy C/IOA.
® M0A3yHOK «[1pO3payvHOCTb» - MPO3PayYHOCTb camoro cnoa QGIS, oHa MeHseTca u Ha KapTe.



* «TpekK..» - A9 TOUEUHbIX CNOEB, CM. Tpeku.
* «Penbed rnobyca» - ans pactpos, cM. CBoW pesibed.
* «CBolicTBa CNos...» - WTAaTHOE OKHO cBoncTB cios QGIS.

CBoin penbed

Pactp BbicoT npoekTta QGIS ctaHoBUTCA pesibedom rnobyca B cBoém oxaarte. [pumep - kapbep ¢
MapKLIeaepckon cbEéMKOW. MyHKT «Penbed rnobyca» meHto pactpa B pasgene «Cnoun npoekta» BKAKOYAET U
BbIK/IFOUAET Bpe3Ky. PacTp MoxeT 6bITb B OO0 CUCTEME KOOPAMHAT, HY>XXKeH daiis, koTopbii umtaet GDAL.
®naxkok nokasa cnosa Ha rnobyce 417 BPE3KM HE HYXXEH.

Tam, rae y pactpa ecTb JaHHble, €ro BbICOTbl 3aMeHAOT 06w mi pesbed. Ha nonoce BA0Mb Kpas AaHHbIX
BbICOTbI MNaBHO NepexoAaT K obLyemy penbedy, LWMPUHa NONOCHI - 5 % MeHblUe CTOPOHBI OxBaTa. BHyTpu
oxBaTa pesbed nogpobHee 0b6LLEro, A0 NUKCENS PacTPa, HO He Mesbye nNukcens ypoBHs 17 (okono 0.6 M Ha
wupote 60°). BeicoTbl pacTpa bepyTca kak ecTb. Ecm y cbEMKM CBOS cMCTEMA BbICOT, PacXoXAeHne ¢ obLwmum
penbedoM CraaxmBaeT noaoca Kpas.

Bpesky BMAAT ceTka MOBEPXHOCTW, BbICOTA NOZ KYPCOPOM, INHeNKa, Npoduab BbICOT, BUAMMOCTb, MHCONALMS,
YKNOH 1 3KCNo3mums. Ecim Bpe3ok HeCKobKO, CBePXY JIEXMT Ta, YTO Bbille B MpoekTe. Boibop xpaHuTcs B
npoekTe 1 B CLeHe.

Mpwn NnepBomM BKAKOUEHMM pacTp nepecuntbiBaeTcs B dann npoduna QGIS. Ans cbémkn 2400 x 2400
nuKcenemn atTo okono 2 C.

Paspen «Metkn»

Pazgen gepxut nanky «Mown MeTku», eé onucbiBaeT rnasa Mou meTku.

CBa3b ¢ kapToun QGIS

CuHxpoHusauuma

3HayoK CMHXPOHU3aLMKN Ha NaHen 3HaUKOB CBA3bIBaEeT rNobyc c okHOM KapTbl QGIS. HanpasneHuve
BbIGMpaeTca B CBONCTBax BMAa:

® «B 06e CTOpOHbI» - MO YMONUaHWIO.
* «Kapta Begét rnobyc» - rnobyc nepexoamT K OXBaTy KapTbl, HAKJOH ¥ a3uMyT rnobyca COXpaHAOTCS.
* «[nobyc BeAgT kapTy» - kapTa BCTaéT LLEHTPOM B TOUKY B3r/isAa rnobyca, Korga rnobyc oCTaHOBUTCS.

CncrteMa KOOpAMHAT KapTbl ntobas. LUnprHa KapTbl HA MECTHOCTM paBHa LWMpPUHe BMAa rnobyca.

BbipeneHue

O6bekThl, BblgeneHHble Ha kapTe QGIS, noacBeyeHbl Ha rnobyce.

OnpeaeneHne o6bLEKTOB

3Hauok «OnpeaennTs 06bEKTbI» BKIKOUYAET ONPOC, KYPCop CTaHOBUTCA nepekpectuem. LLlenyok no rnobycy
CTaBUT METKY C KOOPANHATaMM U OTKPbIBAET OKHO «OB6BbEKTbI».

® B 3aronoBKke OKHa - KOOPAMHATbI N BbICOTa TOUKM.
* Huxe - oM NpoekTa, OTMEYEHHbIE Ha rNobyce, nx 06beKTbl MO TOUKOW M Nons 06bekToB. Y pactpa
MOKa3bIBatOTCA 3HAYEHUSA 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 TOUKON. Y KaXAOoM nokasaHbl
TN, KOOPAWHATBI AW AJIVHA, 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 noa Toukon. Mogenb Kopbl 1 Gaill 30HbI NAUT 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 BUAbI U M3MepeHUs. MeTKun XpaHaTcs B O4HOM daiisie
PlanetX/myplaces.gpkg B nanke npoduns QGIS n BUAHbI B 1H060M npoekTe.

Crpoku cnucka

3HauOoK CTPOKM NoKa3sbIBaeT BN 06bekTa - MeTKa, MyTb, MHOTOYrONbHWUK, COXPaHEHHBIN BUA UAW Nanka.
®naxkok nokasbIiBaeT 1 CKpbIBaeT 06bEKT Ha rnobyce, Gpaaxkok nanku - BCE eé cogepxnmoe. [lBonHon
LLLeNYOK MO METKe JaéT Nepenér K Hel.

MeTKk1 1 nanku NepecTaBAstOTCA NepeTackMBaHWEM, B TOM YMcae U3 nanku B nanky. Mo nopsaaky cnucka
NAET Typ.

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

MeHi0

Tpe MyHKTbI

«Mowu meTkn» | [lo6aBuTb, 3anyctutb Typ, CopTnposath oT A go A, OTkpbiTe KML nan KMZ..., CoxpaHutb kak KML...,
Konupogatb, BctaButh, [J06aBuUThH Cion MeTOK B NpoekT, Ounctnts «Mou MeTKm»...

Manka MoaneteTs, [lobaBuTh, Boipesats, Konvposats, BctaButb, Yaanuts, Otkpbite KML nan KMZ..., CoxpaHuTb
kak KML..., CHumok Buga nanku, Coptuposatb oT A go f, 3anyctutb Typ, CBOWCTBA...

MeTka Moanetets, Typ no nytn, CHMMOK Buaa metku, CBoncTBa..., HoBas nanka, Belpesats, Konvposats, BctaButs,
Ypanutb

Heckonbko Konunposatb, Moka3aTtb BbibpaHHOe, CKpbITb BbIGpaHHOe, YaanuTb BblbpaHHOe

CTpOK

Myctoe mecto = Hoasa nanka, OtkpbiTe KML nan KMZ..., BctaButb

MyHKT «Typ No NyTU» ecTb TOAbKO y NyTel. MogMeHto «/JobaBuTb» CO34a€T B nanke narky, MeTKy, nyTb,
MHOTOYrO/IbHVK MW 3anucaHHbIi Typ. MeTka, NyTb N MHOTOYTO/IbHUK PUCYHOTCA B OKHe «HoBas MeTka», Typ
3anuncblBaeTCs KHOMKOM 3anucu. «BolipesaTtb» konupyeT cTpoky B Bydep obmeHa 1 yburpaeT eé 13 cnmcka,
«BcTaBuTb» Knagét eé Ha HoBoe MecTo. «CopTUpOoBaTh OT A A0 fA» CTaBUT METKM 1 Manku rno Ha3BaHUIo.

CBoiicTBa nanku

OkHo «CBoMcTBa Nanku» OTKPbIBAETCA M3 MEHIO ManKu:



Mone Yro 3agaér
HazBaHue Has3BaHuve nanku B cnucke

PaspelwunTtb packpbiBaTb nanky be3 dpnaxka nanka B cnmcke He packpbiBaeTcs, GaaxokK nanky nokasbliBaeT u
CKpbIBaeT BCE e€ cofepxmmoe

Moka3aTb cogepykaHue Kak rpynmny Ha rnobyce BuaHa ofHa cTpoka nanku, Gaaxkok Of4HON CHUMaeT Gaaxkku
nepekstoyaTenen OCTaNbHbIX

OnuncaHue TekcT 0 nanke, NoAckaska CTPOKW B CrMcKe

Bug Touka B3rnaga, pacCToAHME, a3MMyT WU HAKNOH, KHOMKN «CHUMOK TeKyLLero

BuAa» n «Cobpoc»

[lBOVHOW LenyoK no nanke v NyHKT «oanetetb» €€ MeHIO AaroT nepenéT K Buay nanku. bes ceoero Buga
nepenér 6epéT B Kagp BCe METKM Nanku. Bug 3agaétca BpyUHyo YMciamm Ha BKaagke «Bua» nam cHUMKoMm.
MyHKT «CHUMOK BMAa Nanku» CTaBUT BMAY Nanku Bug rnobyca. OnuncanHue, Bug n cnocob nokasa
cosepxxmmoro nepexoaat 8 KML n obpaTHo.

HoBas nanka nosiBasieTcs cpasy ¢ HasBaHWeM «HoBas nanka», Ha3BaHWe nNpaBuTcs B okHe «CBONCTBa...». Ha
nanke oHa CO3AaéTCs BHYTPW, Ha MeTKe - cpa3y nog He. MNanka yaanaeTrca BMecTe C COAEPXUMbIM nocne
BOMpoca.

MyHKT «[lo6aBUTb CIOM METOK B MPOEKT» f06aBASET B NPOEKT TP cos dalina MeTokK - TOUKM, IMHUN U
MHOrOYrosibHUKN. ATpUOYTbl U OTMEHA Y HKX LUTATHbIE.

HoBaa meTka

3Hauvok «HoBaa MeTka» OTKpbIBaeT OKHO C BkaagkaMun «MeTka», «[lyTb» n «MHOroyronbHmK».

® MeTKa CTaBUTCA LLENYKOM MO r106yCy, HOBbIN WENYOK NepeHOoCUT eé.

® TOYKM MyTW M BEPLUMHBI MHOTFOYrOJIbHUKA CTABATCA LLesYKaMu Mo rnobycy.

* [lone «HasBaHune» cpa3sy 3anosHeHO Ha3BaHWEM C HOMePOM - «Mos meTka 1», «Mo nyTb 1», «<MoW
MHOTOYroibHUK 1». Y Kaxaoro Buga cBomn cYéT. HazBaHne MOXHO CMEHMWTb B TOM Xe mnone.

* «llBeT» 3a4aéT LuBeT IMHUM 1 KOHTYPa, 3a/IMBKa MHOIOYroibHMKa TOro e LiBeTa, MoJynpo3payHas.
«TonwmHa» 3afaéTtca B MMKCENAX dKpaHa.

KHonka «CoxpaHuTb» 3anucbiBaeT 06BbEKT B BbIbpaHHY nanky «Mounx MeTok». OKHO OCTaéTCs OTKPbITbIM
ansa cnepyrouiero obvekta. KHonka «Ounctntb» yorpaet NocTaBAeHHble TOUKM.

BepLunHbl nokasaHbl Kpy>KKaMu U NepeTackmBatoTc Mblbio. Kpy>KOk B cepesymHe oTpeska CTaBUT Ha HEM
HOBYO BepLUMHY. LLlenyok no nepBow Touke 3ambiKaeT GUrypy, NyTb NPn 3TOM CTAHOBUTCS
MHOroyrosbHukoMm. LLlenyok no nocneaHel Touke 3aBepLuaeT nNyTb. Y Kypcopa npw 3TOM CTOUT NoZgcKaska.
Mocne 3aBepLUEHNS LENYKM TOYeK He A06aBAAIOT, BEPLUNHbI MO-MPEXHEMY NpaBATCA.

MeHro npaBoW KHOMNKM Ha rnobyce

LLlenyok npaBoW KHONKOM MO rno6ycy OTKPbIBAET MEHIHO.

MyHkT Yrto penaer

YaanuTb BepLUVHY YbupaeT BepLUMHY pucyemMoro obbekTa Nnog Kypcopom
3aBeplnTb prcosaHue, MpoaoIKUTL prcoBaHne OcraHaBanBaeT 1 BO306HOBAAET A06aBAeHWE TOYEK Lenykamm
CeolicTBa... OTKpbIBaeT CBOMCTBA METKM MOJ KypCOPOM

[06aBuUTb MeTKy 3seCh OtkpbiBaeT OKHO «HoBas MeTKa» C TOUKOW Mo Kypcopom



MyHkT Yrto penaer
MepemecTuthbCs Cloga MNepenét K Touke C NPEXHVMU BICOTOW 1 HaKIOHOM
CkonupoBaTb KOOpAMHaTbI LLnpoTa n gonrota Toukm B bydep obmeHa

®opma 3D-nyTn, 3D-MHOroyrosbHUKa 1 Typa Tak He MPaBUTCA. Y MEeTKM C COXPaHEHHBIM N3MEPEHUEM TeKCT
N3MepeHuns nocae npaskn GopMbl CTUPaeTCs.

CoxpaHéHHbIN BUj,

3Hauok «CoxpaHuTb BUA» CTaBUT MeTKY B TOUKe B3rnaga. HazsaHuwe npeanaraetca ¢ HOmepom - «Bug 1»,
«Bug 2». B MeTke XpaHATCs pacCTosiHWe, a3uMyT W Hak/IoH Kamepbl. [NepenéT K Takol MeTke BO3BpallaeT BUJ,
LLe/IMKOM.

CBoOWCTBa MeTKM

HazsaHue Mot nyTb 1

OnncaHuve

Liset =

TonwwmHa 3.00 >

BeicoTa Hag 3emnéidi | 0.0 m
MoBepxHocTb 3eman || Kocmoc

BblaaBute 40 3emaum

Bpemsa Het ¥ | |2026-09-30 04:24
Bua meTkmn
WwupoTa 58.035000°

[onroTa 56.210000°

Pacctoanuve |3000 m

AsnmyT 0.0°

HaxnoH 0.0°

[fata/Bpemsa | Het 2026-09-30 04:24
CHUMOK TeKyLero Buaa Cbpoc

OK OTmeHa

MyHkT «CBONCTBA...» OTKPbIBAaET OKHO CBOMCTB. OKHO He MellaeT paboTaTb € r100yCcoM, BUA MOXKHO
noBopauvBaTtb U NpubanxkaTb. Kaxaas npaska cpasy BMAHa Ha rnobyce. Noka OKHO OTKPbITO, BEPLUMHbI
MeTKMW, MyTU WM MHOTOYrOJIbHMKa CTOST Ha r106yce Kpy>KKaMu 1 TAHYTCS MbILbHO, KPYXKOK B CepesuHe
oTpe3ka CTaBUT HOBYHO BepLUMHY. «OK» 3anuncbiBaeT npaBky B MeTKy BMecTe ¢ dopmMoit, «OTMeHa»
BO3BpALLaeT MPEXHUI BUA 1 NMPEXHIOH GopMy.

Mone Yro 3apaér

Ha3BaHwue Ha3BaHwue B cnucke u noanncb Ha rno6yce

Onwucaxwve TekcT meTkn, oH yxoanT 1 B KML



Mone Yro 3apaér

3Hauok 3Hayok Touku 13 Habopa QGIS, B KML - cTaHAapTHbIN 3Ha4OK TOM Xe TeMmbl

Liset, TonwmHa LiBeT 3Hauka TOYKM, LBET U TOALLUNHA IUHUN N KOHTYpa

3anueka LiBeT 3a/1MBKM MHOTFOYroNbHNKA U CTEHbI

BbicoTa Hag, Moabém obbekTa Hag penbedom B MeTpax. MonsyHok «[oBepxHOCTb 3eMan - KocMoc» nog nonem
3eMNEéN 3a4aét eé ot 3emau 2o 100 km

BblaaButb f0 CreHa OoT 06beKTa 0 3eMY, Y METKMN - CTONBUK

3emin

Bpewms MOMEHT 1AM NPOMEXYTOK MeTKMN /1S LLKa/bl BPEMEHW

Bug metkn Touka B3rnsaga, pacCcToAHWE, a3sMMyT, HaKJIOH Kamepbl Y MEeTKU 1 AaTa Buga

BbIAaBIII/IBaHI/Ie pa60TaeT npwu BbiCOTE bonblue HYynA. rlyTb CTaHOBWUTCA CTeHOI‘/’l, MHOTOYroJibHUK - 0H6BEMOM.

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
LLesIYOK MO MeTKe 1 OCTaHOBKa Typa.

«CHMMOK BMZa METKW» B MEHIO METKM AenaeT TekyLmin BuA rnobyca BUAOM MeTKW. B okHe CBOWMCTB Te Xe
BE/IMYMHBI CTOAT B pasgene «Bua metkun». KHonka «CHMMOK TekyLlero Buga» 6epét sug rnobyca, «Copoc»
BO3BpaLLAEeT BUA, KOTOPbIV Bbll NPK OTKPbITUK OKHa. CHATBIA dnaxkok pasgena youpaeT Bug, Torga kamepa
6epét MeTKy B Kaap uennkom. Bua yxoant B KML anemeHToM LookAt 1 untaetca ns Hero.

Konuposartb 1 BcTaBuTb

«KonuposaTtb» nan Ctrl+C knagét BblgeneHHble MeTku 1 nanku B bydep obmeHa Tekctom KML. Tekct
BCTaB/AeTCA B 6JIOKHOT, NPaBUTCA 1 KonupyeTtcs obpaTHO. «BctaBuTb» nam Ctrl+V knagét metkn n3 bydepa B
nanky. Ha meTke 370 eé nanka, Ha NycToM MecTe - KopeHb «Mou MeTku». [Manku 13 bydepa BCTaBAAOTCA
nankamu. KML, ckonnpoBaHHbIi B Google Earth, BctaBnsetcs Tak xe.

BPEMH MEeTOK U LKaJia BpeMeHU

LLikana BpeMeHu - ogHO Bpems Bcero Buga. MNokpbitns - Tembl NASA - 6epyT MOMEHT, NpaBbli 6eryHoK.
CobbITNA - METKN CO BPpEMEHEM U 3eMAeTPACEHNA - BepyT NpoMeXyToK Mexay 6eryHkamu. Korga BkaroyeHa
Tema, a COObITUI HeT, Y LWKanbl OANH 6eryHok. KHOMKM < 1 » CABWUratoT MOMEHT Ha Wwar psja Tembl, »
nokasblBaeT AHW pAja Noapsaa v XKAET, MOKa 3arpy3nTcs KaxAbln AeHb. LLkanbl cNoéB - TeMbl, O4aros,
pa3pesa, NJacToB, MHCONALMN, YKNOHA 1 TeMnepaTypbl - CTOAT OAHOW NaHeNbio B IEBOM HUXXHEM Yray BUAa.

Y MeTKn MoXeT 6bITb CBOE Bpems. 3TO MOMEHT UAN NPOMEXYTOK, None «Bpemsa» B cBoncTBax meTkn. B KML

BpeMa nuweTca kak TimeStamp n TimeSpan. Y Buaa meTkn Bpemsa cBoé&, none «/[lata/Bpemsa» B pasgene «Bug
MeTKM».
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LLIkana BpeMeHU OTKpPbIBaeTCA KHonkou «lllkana BpeMeHN» Ha NaHe/ N 3Ha4YKOB. KHonka AOCTYyMHa, Koraay
BNANMBIX METOK €CTb BpeMA. LLIkana oxBaTbiBaeT BpemMAa METOK OT CaMOro paHHero 4o caMoro nosgHero.
3aKprTaFI LLKana METKN HE CKPbIBaeT, BUAHbI BCe.

YacTtb WwiKanbl Yro genaer

BeryHkm 3aparoT NpomMexxyTok. MeTkun BHe MpomeXyTKa CKpPbITbl, METKM 6e3 BpeMeHU BUAHbI BCerja
Monoca mexay MepeTacknBaHue caBUraeT NPOMEXYTOK LIeIMKOM, LEeNYOK MO Noaoce CTaBUT ero CepeAnHon B
6eryHkamu TOUKY Lijenyka

M4 M MpoMeXXyTOK TOM e WMPUHBI BCTAET B HAa4a 0 UK KOHeEL, LLKabl

>, MpowvrpbiBaHme 1 Naysa: NPOMEeXyTOK UAET BAOb LWKabl

MpourpbiBaHWe MO Kpyry, Noc/ie KOHLA LWKabl MPOMEXYTOK UAET C Havyana

x1 CkopocTb npourpbiBaHus, npu x1 wkana npoxoamtca 3a 20 cekyHs,

| 3aKpblBaerT wKkany

Mepenét K MeTke 1 Typ CTaBAT LWKay Ha BPeMs BUAa MeTKW, a 6e3 Hero - Ha BpeMs camoin MeTKW. 3aKpbiTas
LWKana npu 3Tom oTkpbiBaeTca. LLkana cBoa n He 3aBUCKUT OT «BpemeHHOro kKoHTpoanepa» QGIS, no
KOTOPOMY UAYT TPEKW.

KML n KMZ

«OTKpbITE KML nian KMZ...» knagét dann KML nan KMZ, B Tom uncne n3 Google Earth, B «<Mown meTkm»
HOBOW Nankon c nmeHeMm ¢arina. MNanku, CTUAK, 3HaUKK, BPEMS 1N BUAbI METOK COXPaHAROTCA, gx:Tour
CTAHOBMTCA 3anuncaHHbIM TypoM. Kamepa nepenetaeT k cogepxunmomy darina.

«CoxpaHutb kak KML...» coxpaHsaeT nanky wiv sce «Moun metkn» B KMZ nan KML. ®opmat BbibrpaeTca
paclwimpeHvem daina.

Hano>xeHnsa KapTUHOK

MoameHto «/[lo6aBuTb» Nanku gobasnset kapTUHKY 13 darina PNG, JPEG nan GIF Tpemsa cnocobamu:



® «KapTWHKY Ha MOBEPXHOCTU» - KAPTMHKA JIOXMTCA Ha pesnbed YeTbipbMA YraamMu, No cepeanHe Buaa
Ha NMONIOBUHY ero WunpwuHbl. OHa EXUT NOA rpaHNL,aMK U CI0AMM MPOeKTa.

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

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

HanoxeHune oTkpbiBaeTcs B OKHE CBOMCTB. B HEM MeHAHOTCSA Ha3BaHWe, onucaHne, KapTuHKa U
Henpo3pPayHOCTb, Y KAPTUHKWN Ha 3KpaHe - yron Buga v wupwuHa. «OK» 3anuceiBaet 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 CeBEPHON CTOPOHOWM NOBOpaynBaeT e&, yribl v
cepeAvHbl CTOPOH PacTArMBatoT OT MPOTMBOMOJIOXKHOIO Yr1a Uan cTopoHbl, ¢ Shift - oT cepeguHbl.
HoBas KapTMHKa CTaBUTCA PaMKOWA.

® Yetbipe yrna - kHonka «MepeBecTv B YeTbipe yraa». Kaxaplin yron TAHETCA MbIlWbHO CaM, KapTUHKa
MOXET CTaTb HEMPaBWAbHbIM YeTbIPEXyroNbHNUKOM. O6paTHO B pamMKy OHa He NepPeBOANTCS.

KapTuHka xpaHUTCA OAHUM K3 4BYX CMOCOHOB, None «XpaHeHne»:

* «B daiine meTok» - konusa BHYTpY «Mounx MeTok», BUAHa 1 6e3 ncxogHoro darna.
® «Ccblika Ha dain uam agpec» - nyTb K danny uam agpec http(s). KaptuHka untaertcs npu nokase,
npaBka ¢daina BugHa Ha rnobyce.

KML n KMZ ¢ HanoxeHuammn Google Earth - GroundOverlay, ScreenOverlay n PhotoOverlay - oTkpbiBaroTcs
Tak xe. KapTnHka n3 KMZ noxutcs B danin MeTok, kapTvHka npoctoro KML ocTaértca ccbinkor Ha dain
PAZAOM C HUM MAN Ha agpec B ceTn. «CoxpannTb kak KML...» B KMZ knagét B apxmB KapTUHKKN 13 dalina
METOK ¥ Mo ccbiike Ha dann. B KML kapTuHkn 13 darina MeTok noxartcs B nanky pagomM C HAM, CCbIAKM
OCTaroTCA CCblIKaAMMU.

«KapTtnHky B npoekT QGIS...» MeHIO KapTMHKM Ha NOBEPXHOCTM 3anucbiBaeT eé B ¢ann GeoTIFF B WGS84 no
yrnam kaptuHku. ®aiin fobaBnseTcs B NPOeKT pacTpoBbiM cnoeM B rpynne «PlanetX - kapTUHKM», ¢
Henpo3payYHOCTbIO HaNoXeHWA. «KapTUHKM Ha NOBepPXHOCTM B NpoekT QGIS...» MeHIo nanku genaeT To Xe
A9 BCEX KAPTUHOK Ha MOBEPXHOCTM Nanku, B BbIOpaHHytO Narnky Ha AncKe.

«OumncTntb «Mon MeTku»...» yaanaeT Bce MeTKM U nanku nocae noarsepxgeHuna. OTMeHuTb yaaneHune
HeNb3d, MO3TOMY HY>XXHble MeTKM Nyylle 3apaHee coxpaHutb B KML.

JinHenka

3Hauyok «J/InHenKka» OTKPbIBaeT OKHO C BKAaAKaMUN «JIHUA», «[yTb», «MHOroyronbHuK», «Kpyr», «3D-nyTb» n
«3D-MHOroyronbH1K». TOUKM CTaBATCA LeYKaMK Mo F1obycy, 3a KYpPCOPOM TAHETCS pe3unHKa.



JlnHKuA Myts MHoroyroabHUK Kpyr

LLlenykamu no rnobycy oTMeTbTe TOUKM MyTK.
TouKy MOXHO MepeTalmnTb Mbilbo, Backspace
ybupaeT nocneaHoH.

AnvHa Ha kapTe 11.50 Knnometpsl A
[nviHa no penbedy 12.47 KnnomeTtpsl ~
[Mpodwunb BoicOT CoxpaHunTb Quunctntb

Bknaaka BennuunHbl
NvHna [JnunHa Ha kapTe, AnvHa no penbedy, Kypc. TpeTUi Wenyok HaunHaeT HOBYHO IMHUIO
Mytb AnunHa Ha kapTe, AnnHa no penbedy
MHoroyronbHumK Mepumetp, naowasb
Kpyr Paawnyc, nepumetp, niowaab. MNepBbIi WENYOK - LLeHTP, BTOPOW - pajunyc
3D-nyTb [nvHa npambiMK OTpe3kamMmn B MPOCTPaHCTBe
3D-MHOroyronbHuK MepwmeTp, NiowWwaAb B NAOCKOCTU MHOMOYrO/IbHWNKA, HAKIOH MAOCKOCTU

[nviHa Ha kapTe, nepyMeTp 1 Naowagb cumTaroTca Ha anaunconae WGS84. invHa no penbedy naeT BaoNb
MOBEPXHOCTM C NogbEeMaMu 1 cnyckamu. Kypc - a3umyT Hayasa IMHUM OT ceBepa No YacOBOW CTPEJIKE.
EavHWLBI BbIBMpPAKOTCA Y KaXXA0W BEANYMHBI - METPbI, KWIOMETPbI, MWW, MOPCKME MUV, A MAOLaAMN
KBaJpaTHblE METPbI, FeKTapbl, KBaJPaTHbIE KUIOMETPLI, KBaZPaTHbIE MUIN.

BbicoTbl ans AnnHbl No penbedy bepytcs n3 Mapzen Terrain Tiles. HegocTatowme Taiabl BbICOT BAOAb INHUM
3arpy>aroTcs, faxke ecam pesbed BbikatoUeH. [oka OHM 3arpy>KatoTcs, nepes A4ANHOW Mo penbedy CTOUT «=»,

Touky IMHENKN MOXHO CXBaTUTb MbILLbIO 1 NepeTawnTb, Backspace ybupaet nocnesHo0 TOUKY. Y KaXAoro
oTpesKa Ha rnobyce nognvcaHa ero ganHa.

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

Bknagkn «3D-nyTb» 1 «3D-MHOroyronbHmMK» CTaBAT TOUKY Ha Kpbiwy nau cteHy 3D-3aaHuma, ecam ayy mns
rnasa BCTPeYaeT ero paHblue penbeda, 1 3aNoOMMHAKOT BbICOTY TOUKM. OTpeskn Mexay TouKkamu npamble 1 Ha
penbed He cagatca. Maowaab 3D-MHOroyronbHMKa MepsaeTca B ero NAOCKOCTY, TaK y CKaTa KpbIWW Uau
CTeHbl OHa HacToALwas. HaknoH - yron naockoctn kK ropusoHTy, 0 - poBHas kpbiwa, 90 - cteHa. CoxpaHEHHbIN
3D-o6bekT yxoaut B KML ¢ altitudeMode absolute.

OkHa «JlnHelka» 1 «HoBas meTka» OTKPbITbl MO O4HOMY. OTKprTMe O4HOrO 3aKpbIiBaeT gpyroe.

Mpodunnb BbICOT

KHonka «[Mpodunb BbICOT» NMHENKN U NYHKT «[1podusib BbICOT» B MeHIO NyTH «MOnX MeTOK» OTKpPbIBarOT
rpaduvK BbICOTbI BAOJb NNHUN.
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[JnuHa no kapte 11.5 km, no penbedy 12.5 kM. HanmeHbluas Boicota 3519 M, Hambosblwas 5502 m. Habop BbicoThl
2041 m, noTepa 2066 M. CpeAHWIA yKIOH 35.4 %, Haubonbwunii 162.2 %.

Mog rpadnkom CTOAT A/IMHa MO KapTe v No pesnbedy, HaMMeHbLIas 1 HanbobLuas BbiICOTa, Habop 1 noTeps
BbICOTbI, CPEAHUIN N HanbonbLmi ykAOH. Kypcop Hag rpadpukom nokasbiBaeT pacCTOAHMWE, BbICOTY M YKNOH B
3TOM MecCTe, Ha rnobyce Touka oTMeYeHa METKOW C BbICOTOW. MNpoduab NMHENKN MeHAETC BMeCTe C eé
TOUKaMMm.

BbicoTbl bepyTca Tak Xe, KaK A8 AJIVHbI MO penbedy. YKIOH MEPSETCH Ha OTPE3Ke He Kopoue TPEX NuKcenen
AaHHbIX BbICOT, TaK LLEPOXOBATOCTb JaHHbIX He BblAAETCA 3a 06pbIB. Ha KpyTbix ropax HanbobLUWIA YKIOH
moxeT npesbiwaTb 100 %, 310 45°.

BnanmocTtb 13 Touku

MyHKT «BnanMMOCTb OTCOAa...» B MEHIO TOYEYHOMW METKN OTKPbIBAET OKHO «BuammocTb 13 Toukmn». B okHe
3afatoTcA BbiCOTa HabatogaTtens Hag penbedom, BbicoTa Lean n paaunyc kpyra. KHonka «Moctpontb»
3arpy>kaeT BbICOTbI NOA KPYrom 1 packpalumBaeT ero. Buanmele mecta 3enéHble, CKpbiTble peabedom -
KpacHble. KHomka «Y6paTb» CHMMaeT packpacky.

V3 TOUKM pacxogaTca nyum ¢ paBHbIM Larom no asmmyTy. LLar Bgonb nyya - naTMcoTas gons paguyca, npwm
pagunyce 10 km 310 20 M. MecTo BUAHO, eCam Niyd 13 rnasa K HeMy He 3ageBaeT penbed no gopore.
YuunTbiBatOTCA KPUBM3HA Tena 1y 3emaun pedbpakuma ¢ koapopuumeHtom 0.13. 34aHNA 1 necC He yUMTbIBaAKOTCA.
Moa OKHOM CTOUT AOAS BUAUMOM NioWaan Kpyra. Ecim BeicoTbl He 3arpy3unance 3a 30 ¢, pacyét naét no
MeHee NoApobHbIM, OKHO 06 3ToM nuLeT. BugmmocTb cumtaetcs Ha 3emne, Mapce u JlyHe.

NHconauus

MyHKT «NHCcoNAUMA...» B MEHIO TOYEUHOW METKM OTKPbIBaeT OKHO «MHconsumsa». B okHe 3agaroTcs nepsble U
nocieAHune CyTkn npomexyTka u paanyc kpyra. KHonka «loctpontb» 3arpy>aeT BbICOTbI M packpalumBaeT
Kpyr No cpefHeMy KOIMYecTBYy YacoB MNPSMOro conHua B cyTkn. CUHWI LBET - Maso CBETa, KPacHbIM - MHOTO.
LLikana B NEBOM HUXXHEM Yray BUAA WAET OT HyAA A0 HaubonbLuero 3HayeHns B Kpyre. KHonka «Y6patb»
CHMMaEeT packpacky.

[MonoxeHwme conHua cumtaetca vepes kaxable 10 muHyT cytok UTC. MecTo ocBelleHo, eciv CoHLUE Bbllle
ropm3oHTa rop Mo CBOEMY a3nMyTy W NaZaeT Ha CKJIOH C ero JNLEeBOW CTOPOHbLI. FTopn3oHT bepétcs no 32
HanpaB/JeHMAM Ha PacCTOAHWM He MeHblUe paanyca 1 He MeHblue 5 kM. [MpomexxyTok ganHHee 15 cyTok
cumTaetcs no 15 cytkam, B3aTbiM paBHoMepHo. Obnaka, pedpakuus, 35aHus 1 sec He yumTbiBaroTcs. CeTka



BbICOT - 800 y3710B Ha CTOPOHY, Npun pagunyce 5 kv war 25 m. Pacuét ngét yactamu, rnobyc B 370 Bpems
oTBeyaeT Mbiwn. CTpoka Nog NoasMU NokasbiBaeT AONHO CAENAHHOTO. VIHCONALMA CUMTAeTCA TONbKO ANA
3eman.

NMoa3eMHbIN peXxxum

3Hauok <<|-|OA3eMHbII\/'I pPeEXNM» Ha NMaHeJ I 3Ha4YKOB OTKPbIBAET OKHO C TEM XX€& Ha3BaHUEM. Pexxmm
MOKa3bIBa€T No4 NOBEPXHOCTbHO CKBAaXXWHbI, KPOBJIN NAACTOB, CTEHKW pa3pe30B 1 BblPE3 6noka.

AaHHble

[aHHble - TabaunLbl B TON Xe pa3MeTke, Uuto y Isoliner.

Tabnnuya [Monsa Yro 3apaér
collar hole_id, z, eoh, reomeTpus - Touka YcTbe CKBaXWHbI, OTMETKa YCTbsl, I1y61Ha 3a60s Mo CTBOAY
interval hole_id, from, to, code ViHTepBanbl Mo CTBOJY, BHN3 NONIOXUTENbHbIE, code - naacT nam
nuTONOTUSA
survey hole_id, depth, azimuth, dip namn zenith WNHknanHomeTpus. be3 Heé ckBaxkMHa BepTUKaibHas
beds code, ord, color, surface MopsAoK NAacToB CBepXy BHU3, UBET «#rrggbb», daiin pactpa
KpOBM
sections = reoMeTpus - TMHWSA JInHum paspesos
cut reoMeTpus - MHOTOYroNbHUK Bbipes 6n10ka
images name, image, top, bottom, reomeTtpus - Pa3pes c kapTuHkoi: darin PNG uamn JPG ot nanku dainna
NNHUA GeoPackage, oTmeTkn Bepxa U HM3a KapTUHKM B MeTpax
tunnels name, depth, depth_end, diameter, ToHHenb: rybrHa ocK Noj NOBEPXHOCTLIO B Havase 1 B KOHLe
color, reomeTpus - IMHNSA JVHUW, AVaMeTp B MeTpax, LBeT «#rrggbb»

Mons nwyTcs 1 No ApyriuM NpUHATBIM MeHaM, Hanpumep bhid, elev, td, from_m, to_m, litho. Yroa dip ¢
OTpULATENbHBIMW 3HAYEHMAMM CUMTAETCA OT ropur3oHTa, -90 - BHM3 oTBecHO. KpoBas naacta - pactp
OTMEeTOK B MeTpax B At0b6on cnucteme koopauHart, ero untaet GDAL.

l'eonornyeckme cnov npoekTa nokasbiatotcs B 3D kak 06blUHbIe cou rnobyca. Cnor y3HaéTca No MMeHN
TabAnLbl U3 CMCKa BbILe MW MO NOAAM, HanNpUMep ToYeYHbIl cnoi ¢ noasmmn hole_id 1 eoh - ycTbs.
OTMeueHHbIl B pa3gene «Cnoun npoekTa» CNON BCTAET MO NOBEPXHOCTb, CHATbIA $aaxok youpaet ero.
MNOCKOW KapTUHKOW Ha MOBEPXHOCTU Takue cnon He pucyrotca. Kpoeas - pacTp, yert dain Ha3BaH B noae
surface Tabaunubl naactos. TabanLbl UHTEPBANIOB, MHKJAVMHOMETPUM W NAacTOB HepyTcs U3 MpoekTa caMu,
CHayana v3 ToW Xe rpynmnbl CI0EB.

MyTb K KAPTUHKE pa3pe3a OTCUMTLIBAETCA OT Nanku dpaina eé cnos. Ecam B npoekTe HECKOJIbKO CIOEB OAHOM
ponn, 6epétca BepXHUI B AepeBe CNOEB.

Ctunb 6epétcs u3 QGIS, kak y 06bIUHbIX CI0EB:

® KPOBJIf, PacTp KOTOPOW packpalleH rnceBaoLBeToM, Nanntpon uam RGB, okpalleHa 3ToW packpacko.
Cepbln pacTp 6e3 HaCTPOMKM OKpaLLeH LBETOM MnacTa 13 Tabaunubl beds.

® cTBOJ 6€3 MHTEPBANIOB U TOHHEb BePyT LBET CMMBOJIA OOBEKTA, €C/IN CTWU/b C105 MO KaTEropusm,
rpasyvpoBaHHbIN UAn No npasuaam. MNpu NPoOCTomM cMMBOAE LBET - 13 NoAs color, 6e3 Hero - cBow
LBET pexuma.

® npo3payHocTb cnost QGIS - Npo3payHOCTb ero 06BEKTOB NOA NOBEPXHOCTHO.



® NoANMUCK HaA YCTbAMMW - MOANNCK C/I0A YCTbEB QGIS, u3 nona nan Bblpa>keHu4. |_|O,£|,I'II/ICI/I cnosd
BblIK/TFOYEHbI - I'IO,ZI,I'II/ICGVI HeT.

Mocne npaBku CTUAS AW AaHHbBIX CN10A TN0byC nepecobupaeT Mogenb, kak obbluHble cnoun. KHonka «Co3gatb
WwabnoH...» okHa «[oa3eMHbIN pexum» 3anuceiBaet ¢parin GeoPackage co Bcemu Tabamuamm pexnma u
NPVYIMEPOM Y TOUKW B3rN84a - CKBaXXWHOM C ABYMS UHTEpBalaMU, Pa3pe3oM, TOHHEIEM U BbIPE3OM - 1
fobaensiet ero B npoekt rpynnoi «LabnoH noazemHoro». Tabanubl WwabaoHa 3anoHATCA CBOVMMMU
AaHHbIMN.

Mokas

Mogenb cTpouTCs, KOorga OTMEYEeH XOTs Obl OAMH reoaornyecknin cnoi. Fnobyc 3arpyskaeT BbICOTbI pesbeda
noJ MOZENbIO N CTaBUT eé NoJ NOBEPXHOCTb.

* CTBOA CKBaXMHbl NAET MO UHKANHOMETPUN METOAOM MUHUMAabHOM KPUBM3HbI. IHTEpBanbl
OKpalleHbl LiBETOM CBOEro Mnnacta, Hag yCTbeM - MOAMUCh COA.

* KpoBns nnacrta - NOBEPXHOCTb LiBeTa niacTa.

* ToHHenb - TpybKa cBOEro AnameTpa BAOAb AMHUK Nog penbedom. FnybuHa meHseTca ot depth B
Hayane nnHuKn go depth_end B KOHUE, Tak 3agaétcs cnyck K nopTany. bes depth_end rnybuHa
noctosHHas, 6e3 diameter - 3.7 m.

® Pa3pes - CTEHKW BAO/Nb INHMM OT pesnbeda A0 HU3a MOAENMN, MEXAY KPOBAAMM - MaCTbl CBOWX LIBETOB.

* Pa3pe3 c KapTUHKON - BepTMKaibHasA CTEHKa BAOJb IMHUMN OT OTMeTKM top Ao oTMeTku bottom, Ha Heé
HaTsHyTa KapTuUHKa. JIeBbl Kpal KapTUHKW - Hayano JIMHUK, Bepx - oTMeTKa top. KapTunHka 6onblie
4096 nukcenen nNo 6o/bLIEN CTOPOHE YMEHbLLAETCA.

* Hwuz mogenu - 3aboii camoli ryboKoW CKBaxkuHbI, 6e3 ckBaxkunH - Ha 20 M HuXe caMoi ray6okomn
KpOBAW.

FnybuHa pactarmBaetca MacluTabom penbeda, Kak M MOBEpPXHOCTb. [py BbIKNHOYEHHOM penbede OTMETKM
OTCYMTBIBAOTCS OT NMOBEPXHOCTU.

Mon3yHok «Henpo3payHOCTb NOBEPXHOCTM» AenaeT penbed B paMke MOAenn Npo3payHbiM, CKBO3b HEro
BWAHbI CKBaXWHbI ¥ KPOBAW. BHe paMKy NOBEPXHOCTb OCTaéTcA Henpo3payvHon. dnaxok «Bbipes 6aoka»
ybnpaeT NOBEPXHOCTb 1 KPOBAW BHYTPW MHOTOYro/ibHWKa Bblpe3a. Mo kparo Bbipesa BCTarOT CTEHKM C
naactamu, Ha JHe NIeXUT NNOCKOCTb HM3a Mogenu. dnaxok «Kamepa nog 3emMnéin» No3BoaseT onycTmTb
Kamepy Huxe penbeda A0 H13a MoAenn. B pamke mogenn kamepa Torga XoamT no eé HM3y. HacTponkmn okHa
XPaHATCA B MPOEKTE.

MHoroyronbHuK «Mounx MeTok» pexxeT Moeb NyHKTOM «Bbipe3 Moaenn» CBOero MeHto, MyTb CTaBUT CTEHKY
C nnactaMm NyHKTom «CTeHka pa3pesa Mogenn». [TOBTOPHbIV BbIGOP NyHKTa yOMpPaeT BbIPE3 UAN CTEHKY.
MpaBka dopMbl MeTKM cpa3ly MeHsSeT MOAe/b. Bbipe3 n paspes Tak pUCyroTcs Ha rnobyce MHCTPYMEHTOM
«HoBasi meTka».

LLIkana «[1nactbl» B 1€BOM HUXXHEM yrany Buaa nokasbiBa€eT naactbl MOgenmn CBEPXY BHN3 CBOVMMU LBETaMU U
TOHHENN.

B pexxvmMe «OB6BbeKTbI» LENYoK No CTBOY CKBaXMHbI MOKa3biBaeT eé HoMep, NacT, rybuHy No CTBOY U NOZ,
YCTbeM, OTMETKY W r1ybuHy 32605 B TOUKe Nog KypcopoM. LLienyok no ToHHeNto nokasbiBaeT ero HasBaHwe,
rNyOuHYy 1 OTMETKY OCY U AnameTp.

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, nnactbl
MeXAY KPOBAAMMW, CTBOJIbI CKBaXMH LiBETaMWN MHTEPBAIOB Y TOHHEIM CBOVM AMaMeTPOM U3 MOAOCk! BAOJb



nytv. LUnpunHy nonocsl 3aaaét nose «Monoca ckBaxkuH 1 TOHHeneW». Kypcop Hag rpadrkoM oTMeuvaeT TOuKy
Ha rnobyce.

MNMoa3eMHble feMO KnagyT cBou AaHHble B NpoekT QGIS rpynnon obbluHbIX CI0EB M OTMEYatoT KX Ha riobyce.
[emo «[NepMckme O0TnoXeHWs» B 3Hauke «/eMo» OTKpbIBaeT CUHTETUYECKNIA y4acToK y bepe3sHnKos, Ha
BepxHekaMckoM MecTopoxaeHnn. Ha HEM 24 ckBaxKunHbl, 9 kpoBesb Na1acToB BepxHekamMcKkoro paspesa, ABa
pa3pesa, Bbipe3 CEBEPO-BOCTOUHOMN YETBEPTM 1 pa3pe3 3-3 ¢ KapPTUHKON. [laHHble BbiAyMaHbl 415 NpUMepa,
3TO He CbEéMKa.

[emo «ToHHenn Vegas Loop» oTkpbiBaeT TOHHe A koMmnaHuu The Boring Company nog Jlac-Beracom co
CTaHUMAMM, OKOMO 8 KM NMHWI. Tpacchl 1 cTaHumm B3aTbl U3 OpenStreetMap. Mny6uHbl B OpenStreetMap
HeT, OCb TOHHENA CTOUT Ha 12 M Noj NOBEPXHOCTbIO, 0K010 40 GyTOB NO OTKPbLITHIM CBEAEHUAM O TOHHENAX
BbICTaBOYHOTO LeHTpa Jlac-Beraca, cnycku kK cTaHUmMAM UAyT OT MOBEPXHOCTU A0 3TOW rNyOuHbI.

Typbl

Typ obneTaeT OTMEUEHHbIe METKM Nanku no nopAaaKy Cnncka, BKJK0YaAa BAOXKEHHbIE MNarku. OnucaHne MeTKu
OCTaHOBKWM BMAHO NOJ4 KHOMKaMu naHenan typa.

* MeTKka CO CBOVMM BMAOM BO3BpaLLAeT ero Touky B3rnsaa, pacCTosHNe, asuMyT U HaKJIOH.
* Bposb nyTn kamepa eaeT no ANHUK.
® QOcTanbHble MeTKM 6epyTca B Kagp LeMKOM.

Typ 3anyckaeTtcsa MyHKTOM «3anyCcTuTb Typ» B MeHO «MouX METOK» AN NanKu, NyHKTOM «Typ no nyTtu» B
MEHO MYTWN MW KHOMKOW P> nog cnnckom mMeTok. KHomka BeAET Typ MO BblAeNEeHHOM nanke uam nyTv, a npu
BblZ4E€/IEHHOM MeTKe - MO narnke, B KOTOPOWA MeTka NexXuT. Typ NpoXoAnT METKM Tena, KOTopoe cenyac Ha
rnobyce. ECiv OTMeUYeHHbIX METOK HEeT, CTPOKa COCTOSHNA 06 3TOM coobLuaer.

BHVI3y BrAa NoABJAETCA NaHE b Typa:

KHonka Yro penaer

Mon3yHok = [Moka3biBaeT, CKOAbKO Typa NPOLUOo, 1 nepemaTtbiBaeT Typ. Kamepa cpasy BCTaéT B BbIOpaHHYHO TOUKY, nocse
OTMyCKaHuA Typ MAET Jajblue C Heé

4, M Mpeablaylwas n cnegyrolias OCTaHOBKa

n,» May3a n npogomkeHne

May3a CKONbKO CeKYHZ Kamepa CTOUT Ha OCTaHOBKe

Typ no kpyry. lNocne nocnesHen ocTaHOBKM Typ HaunHaeTcs ¢ nepBoi. COCTOAHME KHOMKWN COXPaHAETCA MexXay
ceaHcamu

3anuch Typa kagpamu PNG

KoHew, Typa

JBV>KeHVE MbILWbIO CTaBUT Typ Ha nayasy.

3anucb Typa € 3KpaHa

KHonka 3anvcn @ Ha naHesn 3HaYKOB 3anuWCbiBaeT ABUXKEHME KaMepbl. Kamepy MOXHO BECTU MbILLbHO,
KnaBuLWaMu, nepenétamm 1 MHCTPYMeHTamMu ynpaBaeHus. [TOBTOPHbIV LLLeNYOK 3aKaHUMBAET 3amnuch U
cnpawmvBaeT Ha3BaHue. Typ NoXUTCA B «Mou MeTKM» CO 3HaUKOM rbMa, Ha rnobyce OH He pucyeTcs.



MyHKT «3anyCcTuTb Typ» B MEHIO Takoro Typa npourpeiBaeT 3anucb. Kamepa cHavana nognetaet K Havany
3anucu. Non3yHok naHenu Typa 1 3anuck kagpamm PNG paboTtaroT Tak Xe, Kak y Typa no metkam. B KML
3anuncaHHbIN Typ CoXpaHseTcs Kak gx:Tour, Google Earth ero npourpbiBaer.

3anucb Typa ana Buaeo

KHonka @ cnpaluvBaet nanky v 3anucoiBaet B Heé Typ kagpamu PNG, 25 kagpos B cekyHay Typa. Pasmep
KaApa paBeH pa3mepy okHa. [1oAnncb NCTOYHUKOB CTOUT B YAy KaXaoro kagpa. Panabl HasbiBatoTCA
frame_00000.png, frame_00001.png W AaJiblUe, KAAPbl C TEMU XK€ HOMEepaMn B Nanke 3aMeHArTCS.

Kaxkabll Kagp XAET 3arpy3Ky TanioB, MO3TOMY 3aMuCb MAET JOJbLIE TYPa, @ Ha Kagpax HET Pa3MbITbIX MECT.
Kaap, koTopbI XAET gonblie 20 cekyHsa, CHUMaeTCs Kak ecTb. 3anncb BCerga HauMHaeTcs ¢ nepBow
OCTaHOBKMW, MO3TOMY MOBTOP 3anucK JaéT Te Xe KaApbl.

Pagom c kagpamu noxuTcs Gainn frames.json - 4acToTa, pa3mMep, NO3a Kamepbl U BPeMS AaHHbIX KaX0ro
KaZpa, HOMepa Heforpy>KEHHbIX KagpoB.

[laHenb noka3biBaeT HOMEpP Kajpa. erCTI/IK Ha NaHenan npepbiBaeT 3annchb.

Kak cobpatb poank us kagpos

PlanetX nuweTt kagpsbl, a He Buaeodainn. Poank n3 Hux cobupaet ntobas nporpaMmma, Kotopas OTKpbiBaeT
nocneAoBaTeIbHOCTb KapTUHOK.

becnnatHas nporpamma ffmpeg (ffmpeg.org) cobupaetr MP4 oaHol KOMaHAOW B Nanke € Kagpamu:

ffmpeg -framerate 25 -i frame_%05d.png -vf "pad=ceil(iw/2)*2:ceil(ih/2)*2" -c:v 1libx264 -pix_fmt
yuv420p -crf 18 tour.mp4

YactoTa 25 coBnagaet c 4acTOTOW 3anucK, NO3TOMY POAUK UAET B TeMne Typa. Punbtp pad fobasnseT no
MUKCeto, eIV CTOPOHa Kagpa HeuéTHas, kogek H.264 TpebyeT YETHbIX CTOPOH. MeHbLuee 3HaveHne -crf
[T Nydllee KauyecTBoO 1 bonblUMI dalin.

Bugeopegaktopsbl Shotcut n DaVinci Resolve oTkpbiBatoT kagpbl C HOMepaMu Kak OAuH kauvn. Tyaa xe
MO>XHO 06aBVTb My3blKy, MOAMNCK N CKNENKY HECKONBbKUX TYPOB.

Tpeku

Tpek nokasbiBaeT NyTb ABUXYLLMXCA OOBbEKTOB MO BpeMeHU. ICTOYHMK - TOUYeYHbIV CI0N NpoeKTa C Nofem
BpPeMeHM, BpeMsl 3a4aéT LWKasa BpeMeHU rnobyca. «<BpemeHHol koHTpoanep» QGIS Ha rnobyc He aencTayer.

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

Mone Yro 3apaér

Bpemsa Mone ¢ gatoi 1 BpemeHeM, TekctoM ISO 8601 mam cekyHaamum ¢ 1970 roga
O6bekT Mone, koTopoe paznnyaet 06bekTbl. «<OfMH 06BEKT» - BCE TOUKM OAMH MyTb
LiBet LiBeT npoliaeHHOro nyTu

Kamepa cnegom Kamepa aepXnT nepBbli 06bEKT B CepesuHe B1Aa NO XOAY ABUXKEHUS

Bpems Tpeka BXOAUT B OXBaT LUKa/bl BpEMEHM. Y KaXA0ro obbekTa pacTeT NPONAeHHbIN NyTb 40 NPaBOro
beryHka LKasbl, B TEKYLLEA TOUKE CTOUT MeTKa C ero HasBaHWeM. Korga wkana 3akpbita, Tpeku
nokasbiBaroTcs LeankoM. KHonka «Y6path Tpek» BO3BpaLLaeT cloto 06blUHbIA BUA. HacTpolikn Tpekos
XpaHATCA B NpPOeKTe.



Bo Bpems 3anucK Typa Tpekun pacTyT No Xo4y Typa Yepe3 MPOMeXXYTOK OTKPbITOW LWKabl, MPWU 3aKPbITOM
LUKane - yepes BCE BpeMA TPEeKOB.

Cnou npoekrta co BpeMeHeM

Cnon npoekTa, y KOTOpOro Bo BpeMeHHbIx cBoncTBax QGIS BkatoueHO BpeMs, MokasblBaeTcs Ha rnobyce B
NpomMeXyTKe LWKabl BpemMeHW. Bpemsa cnos BxoanT B oXBaT LWKajbl. KapTvHKa cnoa n ero nognucu
nepepunCcoBbIBAOTCA NOCNe OCTaHOBKM BeryHkoB. Kora wwkana 3akpbiTa, C1I0M NOKa3biBaeTCA LLeSIMKOM.

CueHbl

CueHa coxpaHseT BUA LLeNMKOM U Nepesaétcs ApyruM NtogaM. 3Hauok «CLieHa» OTKPbIBAET MEHHo
«CoxpaHunTb cueHy...» n «OTKPbITb CLEeHY...». Palin cLeHbl MMeeT paclumpeHmre .planetx.

B CLEeHE XPaHATCA:

® o3a Kamepsbl.

® MPOMEXYTOK OTKPbITOM LUKabl BPEMEHM.

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

® noanoxka, penbed, macwtab penbeda, rpynnbl pasgena «Cnoun», A3bik NOANUCEN.
® cTpoku pa3gena «Cnou» - ceTka, 38€34bl, 0bnaka, Temnepatypa 1 3D-3aaHus.

® BblibpaHHasA nanka «Mounx MeTok» C e€ TypOM.

Maponb 6a3bl gaHHbIX B Gain He nonajaeTt, ccblika Ha HacTpowky nogkaroyeHns QGIS octaérca. Ecam
Bbl6bpaHa nanka «Mowu MeTKu» LLeSIMKOM UAN He BbiIbpaHO HMYero, MeTKM B CLLEHY He MonajatoT.

Mpw OTKPBITUM CLEHbI CON WLLETCA B MPOEKTE MO MCTOYHWKY, €CIW €ro HeT - fobasaseTcs. OcTanbHble ciom
npoekTa Ha rnobyce cHMMaroTca. MeTKu CLieHbl 10XKaTCA HOBOW Mankow, kamMepa nepesieTaeT B NO3y CLEHbI.
Cnow, KoTopble He HaWANCh U He OTKPbIINCH, MepeUYncaseT CTpoKa COCTOSIHUA.

Aemo

3Hauok «/leMo» C akafieMNYeCcKon LWano4ykolr Ha NaHenn 3Ha4yKoB OTKPbIBAET NMOArOTOB/IEHHbIE CLIEHBI.
Kaxkgas cLieHa nomeLlaeT MeTKM HOBOW Nankon B «Mown MeTku», KHoMKa P> noj cnMckOM MPOBOAUT MO HUM
Typ. MNManky MOXHO yaanuThb.

Pazpgen CueHa Yrto B Hen

3emns  Tepmb MeTku cO 3HauKaMu ¥ MOMeHTaMUn BPeMEHU MPOry/IKY, BUALI METOK C AaTON, MapLUpyT,
BblZaB/I€HHbI MHOFOYTONbHUK, MyTb BAOAbL Kambl, 3anucaHHbIn 061€T LeHTpa, 3D-38aHus

3emns boka-Yuka, CraprtoBas naollaska v 3aBog Starbase, nasx, cocegHune ropoga, wocce n3 bpayHcauana,
Starbase 3anMcaHHbIA OBNET NoWwaaKm

3emns | lMNepmckume CuHTETMYECKMIA yUacToK y bepe3HNKOoB co CKBaXKMHaMM, KPOBAAMM, pa3pe3aMu 1 Bblpe3OM.
OT/I0XKeHUA Typ 13 NATW OCTAHOBOK OBBACHAET NOA3EMHbIA PEXMUM, CM. [TOA3EMHbIN pexKm

3emna | ToHHenn Vegas ToHHenn The Boring Company nog Jlac-Beracom co ctaHumamu, cm. MoA3emMHbIn pexxnm
Loop

3emna  Apanbckoe mope CHumkmn MODIS 2000, 2014 1 2023 rofoB rpynnol nepekatoyatenein, poto kopabnen y

MyliHaka 1 kapTa bacceiHa Ha akpaHe. Bce kapTUHKM - CCbIIKW Ha agpeca B CeTH, CM.
HanoxxeHusa kapTUHOK



Pazpen CueHa Yrto B Hel

3emna  Kapbep, cBol CuHTeTnueckas cbéMKa kapbepa y bepesHunkos 1 M penbedom rnobyca: 10 ycrynos no 15
penbed M, OTBasI, NyTb 418 NpoduAAa BbiCOT. PacTp noxutca B npoekt QGIS, cm. Ceon penved
3emns | ANoOHCKMI XEnob 3emneTpsceHus, pa3pe3 3emn C CEKTOPOM OT 3kBaTopa Ao 38.5° ¢. w., nauta Slab2 nog,

AnoHwuen, annueHTp 3emnetpaceHmns Toxoky 2011 roga, BynkaH ®yasu. OkHo «Pa3pes» no
38.5° c. W. oTKpbIBaeTCA BMeCTe C AeMo, noaoca ovaros 300 kM

Mapc Mecra nocagox lopa Onnmn, goanHsl MapuHep, Mecta nocagok «Ketopnocutm», «lMNepceBepaHc,
MapCcoxo0B «YxyxxyHa», «Cnuputa» n «ONNOPTLIOHNTU»
Mapc Kpatep E3zepo MecTo nocagku «epceBepaHca», OKPeCTHOCTM KpaTtepa, Mpodu/b BbICOT Yepes KpaTep,

TOYKa Ha Kpato AN BUAMMOCTY, OBNET KpaTepa, Clo «YKAOH» 1 penbed ¢ MaclTabom 3

JlyHa «ANONNOHBI» 1 MecTa nocagok wectn «AnoaioHoB», «JlyHoxoga-1» n «JlyHoxoga-2»
«JlyHoxoabl»

He6o Cos3Be3gunsa v apkne | OpwoH, Mneaabl, ranaktnka AHapomeabl (M31), Kaccnones, bonbwas Measeguua, Jlvpa ¢
0b6beKkTbl Heba Berown, KOxHbIN Kpect

Bpems nporynku B Mepmu ycnosHoe. KoopanHaTbl MOCaZ0K OKPYrAeHbl A0 COTbIX rpajyca.

CHMoOK Bnaa v Bua, B maker

CHMmMOK BMaa

3Hauvok «CHUMOK BUA@» OTKPbIBAET OKHO C LUMPUHOW W BbICOTON CHUMKa B Nukcensx. CHUMOK MOXeT 6biTb
6osble OKHa, FNobyc forpy>aeT A/is Hero NoApobHble Talbl. Daaxok «[ponopumm OKHa» AEePXKUT BbICOTY
Mo LMpPUHe.

KHonka «CoxpaHuTb...» cnpawwusaeT Gpann PNG namn JPEG 1 HaumHaeT cHMMOK. Kamepa Ha 3To Bpems CTOuT.
KHonka «CHATb celyac» He XAET oCTalbHbIX TannoB. MNoANNCb UCTOYHWNKOB CTOWT B MPaBOM HUXXHEM Yray
CHMMKa.

Bupa B makert

3Hauok «Bug B makeT» KNagéT BUA HEM3MEHHOW KapTMHKoM B MakeT QGIS, cyLiecTByrOLWMIA NN HOBbIN.

Mone Yro 3apaér

Maket CyLecTByrOLNA MaKeT nan «HOBbIA MakeT»

LnpwHa, BeicoTa Pa3mep KapTMHKM Ha nCTe B MUAANMETPAX

Pa3pelueHune Pa3spelueHune BbIBOAA MakeTa, OT HEro pa3mMep CHUMKA B MUKCENAX

KapTtuHka xpaHuTca BHYTpW npoekTa. [ocne BCTaBKM OTKPbIBAETCA OKHO MakeTa.

Apyrve Tena

3Ha4yok «Teno» Ha NaHenn 3Ha4yKOoB OTKPbIBAET MeHto Tes. Beepxy ctout 3emas, nog pasgeavtenem JlyHa v
Mapc, Huxe nogmeHto:

MoameHto Tena
MnaHeTbl Mepkypwii, BeHepa, HOnutep

CnyTHukn FOnuTepa Vo, EBpona, NaHumesa, Kanancro



MoameHro Tena
CnyTtHukn CaTypHa Muwmac, SHuenag, Tedusa, inoHa, Pes, TutaH, Anet

AcTepoungpl Llepepa, Becta

B MeHo TONbKO Tena, CHATbIe annapaTtamu Leamkom. Y MNayToHa, XapoHa 1 TpuToHa He cHATO oT 24 10 33 %
Lapa, UX B MEHHO HeT.

BbibpaHHOe Tes10 BCTAET Ha MecTo 3emn. MeHsIoTCA pa3Mep Lwapa, CHUMKK 1 aTMocdepa, kamepa
nepeneTaeT K Ha4aJibHOM Touke Tesa. ¥ Mapca 3to ropa Oanmn, y JlyHbl - Mope CNOKOWCTBUS, MECTO
nocazku «AnonnoHa-11», y Mepkypus - bacceid Kanopwuc, y BeHepbl - ropbl MakcBensa. Y npoumnx ten 3to
TOUKa Ha 3KBATOpPE W1 HY/JIEBOM MepuanaHe.

CHumkun Ten, kpome Mapca v JlyHbl, - rnobanbHble Mo3amkm USGS Astrogeology 1 NASA no cbémke
annapatoB MESSENGER, Magellan, Galileo, Voyager, Cassini n Dawn. Mukcenb TainoB y sksatopa - ot 100 m
y JHuenaga v Bectbl go 120 km y FOnuTtepa. YacTb CHUMKOB He MOXoXKa Ha BUJ, r1a3oMm:

® BeHepa nokasaHa pagapomM Magellan, uBeT nepesaét BbicoTy

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

* Mepkypui, Mo n FaHvMes LBETHbIE, OCTaNbHble Tena cepble

LLlap kaxgaoro Tena - chepa, y FOnutepa - coxatbin annmncons. Becta, Llepepa v Manble cCnyTHUKN Ha fene
HechepunuUHbl, Ha chepe NX CHUMKM Caerka nckaxeHsi.

CHumMkmn Mapca - uBeTHasa Mo3awnka Viking MDIM2.1, okono 650 M Ha nukcenb. CHUMKM JlyHbl - KapTa
anbbeno LOLA c otMmbiBKOW pesibeda, okono 670 M Ha nvkcenb. Y Mapca pa3pexeHHas nblibHas atMochepa,
y JlyHbl aTmMOCcdepsbl HeT.

Penbed Mapca noctpoeH no sbicotam MOLA MEGDR, penbed JlyHbl - no Bbicotam LOLA GDR. BbicoTbl
okpyraeHbl go 10 My Mapca v go 20 m y JlyHbl. [nkcens BbICOT y 3KBaTOpa - 2.6 KMy Mapca n 1.3 km y
JlyHbl. Penibed BkArOUaETCA TOW Xe CTpokon «Penbed» passena «Ciov», BepTUKabHbIN MacluTab 3aaaétcs B
CBOMCTBax BUAa. Boicotbl Mapca oTcumTbiBaloTCs OT apeonsa, BbicoTbl JlyHbl - OT cdepbl pagnycom 1737.4
KM. BnaguHbl H/XKe Hy1a COXPaHATCA, AHO PaBHUHbI D343 NeXNUT Ha 7-8 KM HUXe HyAs.

Ha apyrunx Tenax paboTatoT HaBUraLms, ceTka, 3BE€34bl, AMHenka, «Moun MeTKu», Typbl, CHIMOK BUAa W CLiEHBI,
Ha Mapce u JlyHe ewwé v penbed. BoikaroueHbl PyHKLMY, AaHHbIE KOTOPbIX €CTb TONbKO A8 3eMu:

® BeKkTOpHaa OcHOBa, 0bnaka, Temnepatypa, 3D-3aaHmAa n conHue

® C/IOM NpOeKTa W UX NOANUCH, TPEKU

® cuHXpoHwu3zaums ¢ kapton QGIS n onpeseneHne o6bLEKTOB

® MouWCK MecTa Mo Ha3BaHWo. KoopanHaTtbl B nose novcka paboTatot

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

NMomoLwHMK

MoMOLHMK OTBEYaeT Ha TeMbl U NPOCb6bI N3 CTPOKK «Iounck». Ero KHonku cTosAT B rpynne «[ToMOLHUK»
okHa «CBOWCTBa BMAa». «Pa3roBop...» OTKpbIBaeT OKHO «[TOMOLLHMK», «HacTporiku...» - OKHO «HacTpoWku
nomoLuHmKa». OkHo pasrosopa ¢ IN-mogenbto - «MomoLwHmk». Mogenb ynpasaseT rnobycom no 3anpocy
CNOBaMK, HanNnpuMep «Mokaxu paspes yepes ANOHCKUIA XEN0b» UK «rae caMble rnybokme 3eMaeTpaceHns y
AinoHuu 3a mecsu». HyxxeH csoi katou APl BeibpaHHOro cepsuca.



B okHe «[ToMoLHMK» MAET pasroBop. CTpoka CBepxy Ha3blBaeT CEPBUC U MOAENb, KHOMKa «HacTporiku...»
OTKPbIBAeT OKHO «HacTporku nomoLHmKa». B HEM BbIOMParOTCsA CepBUC, aAPeC U MOAENb, BBOAWUTCS KAHOY 1
ctosT dnaxku. Mo ymonuanHuo BoibpaH OpenRouter ¢ 6ecnaaTtHoN Moaenbio.

* CepBuc. Y Kaxxaoro cepsmca CBOW KUY, agpec U Mojeb.

o «Claude (Anthropic)» - mogenn Claude, no ymonyaHuto claude-sonnet-5-5.

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

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

© «OpenRouter (ecTb becnnatHbie MOAENMN)» - MOAENN MHOTUX Pa3paboTUMKOB YepPe3 OAMH KoY.
Mogenu ¢ :free B Ha3BaHMM BecnaaTHbl, KONMYECTBO 3aMPOCOB B CYyTKW OrpaHunyeHo. Mo
YMOJIYaHWIO openrouter/free - OH caM BblbMpaeT cBOboAHYtO HecniaTHyto mogenb. Ecim
BblIOpaHHas Mozenb :free 3aHATa, 3aNpPOC YXOAUT B openrouter/free.

o «Cou cepsuc, Hanpumep Ollama» - nrobou cepeuc popmata OpenAl Chat. CepBucy Ha 3TOM
KOMMblOTEPE KAOY He HyxeH. [To ymonuaHuto agpec Ollama http://localhost:11434/vl 1
Mozenb qwen3. Mogenb JOMKHA YMETb BbI3biBaTb MHCTPYMEHTbI, MHauUe MOMOLLHMK TONbKO
OTBeYaeT TEKCTOM.

e Knrou. Kntou BBogmTcA B none «Kntou» okHa «HacTponk NOMOLLHMKa» U COXPaHAETCA KHOMKOM
«CoxpaHuTb Katou», Dnaxok «XpaHUTb Katou 6e3 MacTep-naposis» Mo yMoaYaHuto otMeyeH. C HUM
KJIHOY COXPaHAETCA OTKPbITbIM TEKCTOM B HacTpoiikax npoduna QGIS, mactep-naposb He
cnpalumBaeTcs. Takol KU NpoYnTaeT ArboM, y KOro ectb A40CTyn K nanke npoduns. bes dnaxka
K04 YXOANUT B MeHeaxep naposeit QGIS, n QGIS MoxeT cnpocuTb MacTep-napob.

* Yrto ymeeT NOMOLLHMK. [TepenéT K Touke 1 MOUCK MecTa, CMeHa Tena, CTPOKM pasgena «Cnoun» n
LLKana BpeMeHu, paspes 3eMan 1 paspes BHU3 BAOJb TOUEK, CBEAeHMs O TOUKE 1 CBOAKa
3eM/IeTPACEHUI B paMKe.

®* Metku - B KML. MeTku, nyTn, MHOrOYroabHUKK, Nanku 1 Typbl MOMOLLHWK NpeaaaraeT JOKYMeHTOM
KML. Mog nctopmen pasroBopa NoABAAETCA NpeasioXeHMe C KHoMKamu «3anucatb B «Mou MeTKu»» 1
«OTMeHNTb». 3anncb MAET TONLKO MO KHOMKe. MeTkW, BblgeneHHble B «Monx MeTKax», MOMOLLHWK
moxeT npoumnTatb B KML 1 BEpHYTb MCNpaBAEHHbIMM.

* Yrto yxoauT Ha cepBep Moaenn. TekCT 3anpoca, ToUka B3riA4a, TeO N BKNKOYEHHbIE CTPOKW pasjena
«Cnown». HazBaHuns cnoés npoekTta n «Moux MeToK» He YXOAAT, KpOMe METOK, BblAeNeHHbIX
noJsib3oBaTeneMm.

[lecTBNA MOMOLLHMKA BMAHbI B UICTOPUM pa3roBopa cTpokamm «[lencteme». Mogpsas NOMOLLHWK AeNaeT He
60/ibLUe LWeCT KPYroB AeNCTBUI, MOTOM OCTaHaBAMBAETCS.

MeTku no onmncaHuvio

Tema B cTpoke «[lonck», Hanpumep «nyTtewecteus Konymba» nam «6utebl CToNeTHel BOWHbI», CTAHOBUTCA
MeTKaMu, eC/iM MecTa € TakvM Ha3BaHWeM He Hawnock. Ctrl+Enter B cTpoke u kHonka «Co3aaTh MeTKM» OKHa
«[MoMoLLHMK» CcO3Aat0T MeTKM cpasy, 6e3 noncka mecta. Mogenb otBeyaet ogHUM gokymeHToM KML, oH
Cpasy 3anucbiBaeTca HOBOM Nankon B «Mow MeTKu», Kamepa NIeTUT K MeTKaM.

Mogenb nonyyaet npaBuna AoKyMeHTa. B HUX nepeuncieHo BCE, 4To rnobyc nokasbiBaeT B MPOCTPAHCTBE U
BO BPEMEHM:

* MecTa 1 cobbITUA NPUXOAAT TOUKaMMK, MapLUPYTbl, PPOHTbI 1 TPaHULLbI - IMHUAMK NO HacToALeMy
nyTW, TEPPUTOPUM - MHOTOYTOIbHUKAMMU.

* Bpems CTOWT y KaXA0N MeTKM, AN KOTOPOW M3BECTHa XOTA bbl AaTa uam rog. Y cobbiTns 3T0O MOMEHT, y
noxoza, ocabl AN NPaBAEHUS - MPOMEXYTOK.



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

* CMeHa TeppuUTopumn Uan AMHUM GPOHTa NPUXOANT HECKOAbKUMMN dUrypaMmm ¢ NpoMexxyTkammn noapsa,
Ha LuKaje BPeMEHW OHU CMEHSAIOT APYr Apyra.

® B nokymeHTe He 6osblie 100 meTok.

OTBeT MAET NoToKOoM. [Noka OH MAET, MOoJ CTPOKOM BUAEH CUET NMPULLIEALLNX METOK U ccblaka «OCTaHOBUTb».
OcTaHOBKa OCTaB/IfET METKW, KOTOPbIE NMPULLAN LiesIMKOM. Tak e NnocTyrnaeT Moay /b, ecv 0TBeT obopBancs
WAV ynépcs B npesen ANvHbl. Bpems oTBeTa pacTér ¢ pasMepoM AOKyMEHTa.

FOTOBbIN OTBET NOZ CTPOKOW Ha3blBaeT Marnky, KOAMYeCTBO METOK M KOIMYECTBO METOK CO BpemMeHeM. LLkana
BPEMEHM OTKPbIBAETCA Ha MPOMEXYTOK OT MepBOn A0 nocnesHer gatbl. Ccbinka «OTMEHUTb» yaanaeTt
CO3/,aHHY0 narnky.

Tema Bpoge «lNepBas M1poBas BONHa» 0ObI4YHbIM NOUCKOM MO Enter HaxoAWT MecTa € 3TMK COBaMu B
Ha3BaHwWK. Torga noj CTPOKOM CTOUT ccblika «Co3aaTh METKM MO TeMe», OHa AeNaeT TO Xe, YTO KHOMKa.

KoopauHatbl 1 aaTbl Aa€T MOAENb, OHWN TPebYyHOT NPOBEPKMN.

Mpocb6bl 3 ctpokn «Mounck»

Mpocbby MOXHO BBECTU U B CTPOKY «[Momnck» neBor naHenn. NMoMOLLHMKY YXOAWUT 3anpoc C BONMPOCUTENbHbIM
3HaKOM, 3anpoc OT LIeCTM CNOB 1 3anpoc, KOTOPbIA HaYMHAETCA CI0BOM MPOCbOLI MK BONPOCa, Hanpumep
«MOKaXW», «rae», «CKoJbko». Tema, ans kotopon Nominatim He Hawén mect, HanpumMep «[lyTelecTBus
Konymba», cpasy npespaluaerca B MeTKM, Kak Mo KHOMKe y CTPOokW. Bonpoc, Ans KOTOPOro MecT He HallaoCh,
yXOAMWT B pa3roBop. BHe 3eMan nomMoLHMKy yxoAnT ntobow 3anpoc, kpome koopanHat. OTBeT nosBaseTcs
noJ, CTPOKOW, cCblnka «Pa3roBop...» OTKPbIBAET OKHO «[TOMOLLHMK» C UcTopmein. MeTkn, KoTopble NpeaoXu
MOMOLLHWK B Pa3roBope, CTOAT NoJ, CTPOKOW CO CCbIKOM «3anucaTb B «Moun MeTkm»». dnaxok «OTBeyaTtb Ha
Npocbbbl U3 cTpokn «Monck»» okHa «HacTpokn NOMOLLHMKa» BbIKNtOYaeT 3Ty paboTy, Toraa cTpoka uiet
TO/IbKO MecTa 1 KoopaAnHaTbl. be3 coxpaHéHHoro kntova APl cTpoka ToXe ULLET TONbKO MecTa.

3Bé3gHoe Hebo

MyHKT «Heb0» MeHo «Teno» nokasbiBaeT HeHO M3 LieHTpa HebecHol chepbl. Ha HEM MaeuHbiii nyTb, 5080
3BE34 A0 6-1 3BE3AHOM BENNYUMHbI, IMHUM U Ha3BaHWA 88 co3Be3aunii, UMeHa apkux 3Bé34, ConHue, JlyHa u
nnaHeTbl oT Mepkypus o HentyHa. CeBepHbIVi NOAKOC MUPa BBEPXY, BOCTOK C/1EBA, KakK Ha 3BE34HOW KapTe.

AeiicrBue Yro paenaer

MepeTacknBaHWe NeBOI KHOMKOM Hebo TAHeTCs 3a Kypcopom

Koneco, PageUp, PageDown, natoc, MuHyc MeHseT none 3peHus ot 2° go 110°

[BOVHOW LWenyoK neBown Touka BCTaéT B cepesuHy, Nnose 3peHns BABOE MeHblLLe
[lBOVHOM Wen4yok npaBoM Mone 3peHuns BABOE HoAbLle

Crpenkn B3rnsz cABMraeTcs Ha AECATYH YacTb BbICOTbl OKHa

CTpoka cocToAHMA NoKa3biBaeT Noje 3peHns, NPAMOoe BOCXOXAEHME N CKIOHEHWE TOUKM NOJ KYPCOPOM.
JKBaTOpUasbHble KOopamMHaTbl oTHeceHbl K anoxe J2000.0. ConHue, JlyHa 1 nnaHeTbl MOKa3aHbl Ha KOHeL,
NPOoMeXyTKa OTKPbITOW LUKa/bl BPEMEHW, MHaUe Ha MOMEHT YacoB KOMMboTepa. [onoXeHns nnaHeT
oTandaroTcs ot apemepug JPL Horizons He 6osblie uem Ha 0.2° B 1800-2050 rogax, nonoxeHue JlyHbl - He
6onblue yem Ha 0.3°



MyHkT «Co3BE3AMA» TOTO XK€ MEHIO YOMpaeT 1 BO3BPaLLaeT IMHMUM U Ha3BaHWSA CO3BE3AUN. 3BE3bI, UX
nmeHa, ConHue, JlyHa 1 nnaHeTbl OCTatoTCA.

Ha Hebe paboTatoT MeTkM 1 Typbl. «COXPaHUTb BUA» CTaBUT METKY C HarnpaB/JeHWeM B3ras4a 1 noaem
3peHuna. <HoBas MeTka» CTaBUT TOUKY LLIENYKOM MO Heby. «3anuncaTb Typ» 3anucbiBaeT ABMXKeHWe No Heby.
MeTkun Heba xpaHsaTcs B «Mounx MeTkax» BMEeCTe C MPOYMMU, Ha HeBe OHW MoKa3aHbl XENTbIMU KPY>KKamu €
nognuceto. Typ 1 KHomnka P> Ha Hebe NpoxoaAT MeTkn Heba, Mexay AanéKUMU TOUKaMu Nnosie 3peHns no
nyTn paclmpsetcs. [Mepenét k MeTke Heba 13 cnuncka BKIOYaeT Hebo.

JlvHelka, CUHXPOHM3aLMA 1 ONMPOC O6BEKTOB Ha Hebe BbikatoUeHbl. CHUMOK BUAa COXpaHseT Hebo BMecTe C
nognucamu. CLeHa XpaHUT Hanpas/ieHve B3rasja 1 noe 3peHus. Ytobbl BEpHYTLCS K Tesly, ero BbiIbmpatoT B
TOM XK€ MEHHO.

OrpaHunueHusn

* Cnow npoekTa nexar Ha pesbede KapTUHKOWN, MOAHATb WAV BblAaBUTb CIOM MO MO0 Helb3A. [ogbeMm
1 BblAABAMBaHME eCTb Y CBOMX METOK.

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

® Boiwe wnpoTbl 85° noatoca 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 HabatogeHns. KoopanHaTel He NpUBOAATCA K
aate, kK 2026 roay npeueccus cMmeLlaeT nx npumepHo Ha 0.36°.

NCTOUHNKM AaHHbIX

KocmocHumkn - Esri World Imagery, ycnosus 3agaért Esri. Kaptorpadumueckme gaHHble © yyacTHUKK
OpenStreetMap. BektopHble Tannbl n 3D-3aaHumsa - OpenFreeMap. Penbed - Mapzen Terrain Tiles, saHHble
SRTM, GMTED, ETOPO1 un apyrux nctounmnkos. Obnaka - NASA GIBS, cHumkm VIIRS. Temnepatypa - NASA
GIBS, MODIS 1 GHRSST MUR. 3B&34bl - 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, Tannbl obouvx 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 ¥ MHCTUTYTOB MUCCUIA, NOAMMCH KaXXA0ro Tena CTouT B yray Buga. JIMHUW, Ha3BaHUs CO3BE3AMI U
nmeHa 3Bé3g - d3-celestial, © Olaf Frohn. MNMosoXeHWsa NaaHeT paccunTaHbl MO 31emeHTam opout JPL,
nonoxexwe JlyHbl - no popmynam ACTPOHOMMUECKOTO ajibMaHaxa.

YcnoBus BCcex UCTOYHMKOB pa3obpaHbl B SOURCES.md. Tanabl gyt uepes ceteBble HacTponkm u k3w QGIS,
CBOV K3 MOAY/b HE 3aBOAMT.

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