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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...»
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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» - AblM, ONTUYECKas TOJLWMHA a3P030s, yrapHbIi 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.

Crpoka «[paHuLbl NANT» NoKa3biBaeT rpaHnLbl aMTocdepHbix NanT no mogenu PB2002 (Bird, 2003). KpacHble
JNIVHWM - Pa3fBUT MJUT Ha OKeaHUYeCKnX XpebTax n KOHTMHEHTaNbHbIX pudTax, 3eN1EHble - CABUT MO
TPaHCPOPMHbLIM Pa3oMaM, CUHWE - CXOXAEHME B 30HaX CyBAYKLUN 1 KOAAU3NW. HazBaHWA NANT CTOAT
Hagnucamu. LLenuok y rpaHunubl B pexxnme «O6beKTbl» NOKa3bIBaeT TUM FPaHULLbl, Napy MAUT U CKOPOCTb MX
OTHOCUTENBHOTrO ABUXEHWs B MM/rod. B nape naut kocas yepTa no 3anucu Bird nokasbiBaert, kakas navTa
yxoauT nog kakyro: «<PA\OK» - TuxookeaHckasa nog OXOTCKy!o.

Crpoka «3emMneTpsaceHna» NokasblBaeT 3eMAeTpACeHNA MarHnTygomn ot 4.5 3a nocnegHune 30 cyTok NO cBOAKe
leonornueckon cnyx6bl CLUA (USGS). CBoAKa 3arpy>kaeTcs Npu KaxkAoM BKJIKUEHWN cTPoku. KpyKok cTout
B Ouare Ha ero rnybuHe, TOHKasa NMMHUA BEAET OT HEro K 3MNWLIEHTPY Ha NOBEPXHOCTY. LiBeT Kpy>kka



roKasbIBaeT ry6uHy oyara, OT KPacHOro y NOBEepPXHOCTU A0 NnnoBoro Ha 700 KM, LwKana CTOUT B IEBOM
HVXHEM yray Buaa. Pasmep Kpy>kka pacTért ¢ marHutygon. Oyarv BUAHbI CKBO3b MOBEPXHOCTb, OYarn Ha
0o6paTHOW CTOpOHEe 3eMAu CKpbITbl. [Ny6UHa pacTarMBaeTcs BepTMKaabHbIM MacluTabom penbeda, Kak
BbICOTbI. Y KaXA0ro cobbiTns ectb BpeMms. [pn BKAFOUEHHOWM CTPOKE CTAaHOBWUTCA AOCTYMHA LUKana BPeMEHM,
Ha Hel BUAHbI COBbITUA U3 BbIGPaHHOTO NpomexxyTka. CTpoka eCcTb TONbKO Y 3eMAu.

Crpoka «Pa3pe3 3emnv» BbIHUMAET U3 3eMAN CEKTOP MOZA TOUKOW B3rasga. CekTop - YeTBepTb NoayLapus
WwrpurHon 90° no fonroTe, OT 3KkBaTOpa A0 MOAOCa TOro NoAywWwapus, rae CToMT Touka B3rasga. Ero Tpu rpaHm
packpalleHbl obonoukamm no pagmycam mogenv PREM. 31o kopa g0 24.4 kM, BepxHAs MaHTuaA a0 400 kM,
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 aNaMnconae, rnybuHbl He
pactarmBatoTcs Macwtabom penbeda. Kopy Ha rpaHsax nokasbsisaet Mogenb CRUST1.0 no suerikam 1°. 310
BOAA, N€4, BEPXHUE, CPeLHME N HMXKHNE OCaAKWN, BEPXHASA, CPEAHANR N HUXKHAA KOpa, HUXKe 4o Moxo
HaumnHaeTcs MaHTus. Mo okeaHoM kopa 6-7 kM, nog Tubetom okoso 70 KM. [ae rpaHb NPOXOANUT Yepes 30HY
cybayKUMM, Ha HeW BUAHa NorpyaroLasca namta no mogenn Slab2 Meonornyeckon cayx6ol CLLA - nonoca
OT BEPXHEN MOBEPXHOCTN MAUTbI BHU3 Ha €€ TOAWMHY. ManTbl ecTb B 27 30Hax. Paiin 30HbI 3anpalumnBaeTcs,
Korza rpaHb eé KacaeTcs, 3TO BUAHO MO 3Ha4Ky 3arpy3kn. Mogenb ckauymBaeTca C caiTa eé aBTOpOB Npu
NMepBOM BKJIKOUEHUM CTPOKM, A0 e€ npuxosa kopa - ciot PREM TonwmHom 24.4 km. B6an3n rnybuHbl Ha
rpaHsax Hactoswwe. C yaaneHnem kamepbl rnybuHbl 4o 400 KM pacTarveatoTcs, YToObl KOpa ocTaBanach
BMAHA. Y MOBEPXHOCTU pacTaXeHMe AoXoAnT A0 8 pas, K 400 KM OHO CXOAWT Ha HET, HUXKe MacliTab
HacToALWMA. MHOXMTENb NULWET WKana 060a04uek, oyarn 3eMaeTpsceHUI pacTarmBatoTca Tak xe. Mognucn
MEeCT BbIHYTOro cekTopa He noka3sbiBaroTcs. CeKTop CTaBUTCA 3aHOBO MPU KaXXAOM BK/IHOUEHUN CTPOKW. YTkl
CeKTopa OTMeYeHbl TOYKaMU C LUMPOTOMN M AONTOTOM, X MOXKHO TAHYTb MbILLbO. BOKOBOW yron MeHseT CBOHO
[JOATOTY M CBOKO WMPOTY. Ecam wnpota He 0° 1 He MOAKOC, HUXKHAA NAN 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 3emnetpsiceHnin U3 NOAOCHl BAOb MyTU.
LiBeTa Te Xe, UTO Ha rpaHsx pa3pesa 3emu, LWKaaa CNOEB CTOUT crnpaBa oT rpaduka. FnybuHy paspesa
3apaét cnucok «FnybuHa», ot 100 kM Ao weHTpa 3emau. LLnprnHy nonockl ouaros 3agaét nose «lonoca
oyaroB». Ouar nepeHoCUTCA Ha paspes no bamxanuen Touke nytn. Kypcop Hag rpapurkom oTMevaeT ToUKy
Ha rnobyce 1 nuwet raybuHy Moxo v nanTbl B Hel. Kopa, NanTbl 1 CBOAKa 3eMAETPACEHNIA 3arpy>atoTca npwm
OTKPbITUWN OKHa, €CAN WX eLLE HET, CTPOKa NOoJA 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 McHesaer.

OcHoOBa U CBO UCTOYHUK Tal/10B

lpynna «OcHoBa» nepeuncaset Esri World Imagery, OpenStreetMap v nogkarouenmna XYZ Tiles n3
o6o3pesaTtens QGIS. OTmeTka CTPOKM Cpa3y MeHseT NOA/IOXKY Ha rnobyce. Ha apyrux Tenax B rpynne ctosT
CHUMKW Tena, BbiIbop HeAOCTyMNeH.

Crpoka «/106aBuUTb UCTOYHUK TaNOB...» OTKPbIBAET OKHO HOBOFO UCTOYHMKA. B none «Agpec» BCTaBaseTcs
aspec B 1t060M 13 BUAOB:

® 1abnoH ¢ {z}, {x}, {y}, HanpuMep 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

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



OKHO NPUBOAWT aApec K WabnoHy 1 npeasaraeT Ha3BaHWe Mo UMeHW cepaepa. Huxke oHo cobupaet
MO3aurKy BCEro Mmpa m3 YeTblpéx Tannos ypoBHs 1. Eciv ceBep B MO3aunke BHU3Y, pAAbl cepBepa UayT CHU3Y
BBEpPX, 3TO UcnpasaseT paaxok «Paapl cHuly seepx (TMS)». Cambli NOAPOOHbBIN YPOBEHb OKHO HaXOAUT
camo, ONpOCOM TalIOB B TOUKe B3ra4a rnobyca. 3arnyLiky «HeT AaHHbIX» B CUYET He nayT. MNoanucb
MCTOYHMKA CTOWUT B Yy BUAA@ WU Ha CHUMKaX, A1 U3BECTHbIX CEPBEPOB OHa MOACTaBASETCA camMa.

WNcTtouHwmk coxpaHsaetca nogkntoueHnem XYZ Tiles QGIS v cpa3y cTaHOBUTCSA NOAN0XKON. OH BUAEH 1 B
obospeatene QGIS, Tam e ero MOXHO U3MEHUTb AW YAaNUTb. YCNOBMA UCMOAb30BaHWA TalioB 3a4aéT nx
BAageneLl.

3D-3paHunA

Crpoka «3D-3aaHua» pasgena «Cnon» cTaBuT Ha rnobyc obbémHble 3gaHma OpenStreetMap. KoHTypbl u
BbICOTbI HepyTCs 13 Tex XKe BEKTOPHbIX Taios OpenFreeMap, uto 1 BekTopHas ocHoBa. [1o ymonuaHuto
CTPOKa BbIKJIFOYEHa.

34aHusa BUAHBI, KOraa kamepa 6amxe 6 KM K 3emae. [nobyc aep>unT 4o 32 TaloB 34aHWI BOKPYT Kamepb,
6>KHWeE nepBbIMU. Talbl 38 CNUHOW KaMepbl He 3arpy>KaroTcs.

BbicoTa 3saHua - BbicoTa 13 OpenStreetMap, nHaue KOMYECTBO 3Taxel, YyMHOXeHHOe Ha 3.66 M. 3gaHune
6e3 3TX CBeAEeHMI NoayyaeT BbICOTY 5 M. B LieHTpe MNMepMu cBOs BbICOTa €CTb y ABYX TPETEN 34aHUN, B
ueHTpe MockBbl MOYTK ¥ BCex. Ha okpanHax MHOrve gomMa OA4HOW BbICOThI. LiBeT 3aaHns 6epétca n3
OpenStreetMap, nHave 3aaHuve ceeTno-cepoe. Kpbilwn naockue.

HwW3 38aHMA CTOUT Ha camMol HU3KOW Touke penbeda Nog ero KOHTYpoM. CHUMOK BUAA XAET, Moka 3arpy3aTcs
BCe 34aHus kagpa. CLeHa NOMHWT, BKJIKOYEHbI N 34aHUS.

CeoncTBa BMaa

3Hauok «CBolicTBa BWAa» Ha nNaHe/in 3Ha4YKOB OTKpPbIBaeT OAHOWMEHHOE OKHO.



Moanoxka

Esri World Imagery - npumep M
Penbed
BepTukanbHbli Macwtab | 1.0 =
Moanwuckn
Asbik | Kak B QGIS N
Kaprta QGIS
CurHxpoHuzauusa | B obe cTopoHsl N
Cnowu kak Ha kapTe QGIS
HoBble cnowv cpasy Ha rnobyc
ObHoBNeHKe
OBHOBAATE aBTOMAaTUUECKK
KoopauHartbl
Qopmat | JecatnyHble rpasychbl =
3aKpbITb
OkHO He MeLlaeT paboTatb € r106ycom.
pynna Mone Yro 3agaér
OcHoBa Cnncok VICTOUHWK CHUMKOB WK KapTbl
Penbed BepTtukanbHbIii MHuoxwuTens Beicot ot 0.5 go 10
MacTab
Penbed Fny6uHbl Mopeli u [lHO Ha cBOMX rNybuHax 1 BOAa Haj HUM, MO YMONYaHUIO BKAFOUEHO
OoKeaHoB
Moanncm A3bIK A3bIK HagnMcer 1 nomcka
Kapta QGIS = CuHxpoHu3aumsa HanpasneHwne cBs3n ¢ KapToM

Kapta QGIS = Cnowm kak Ha KapTe Inobyc nokasbiBaeT c/10u, BKAOUEHHbIE B nereHae QGIS

QGIS

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

O6HoBneHe OB6HOBAATL Inobyc obHoBAsIETCA NOCAE KaXKAoW NpaBkin 6e3 KHoMkn «OBHOBUTL», MO
aBTOMaTUn4veckKun YMOJIYaHNKO BKJIFOYEHO

KoopguHatel = ®opmat [JecatTnyHble rpagycol, rpasycbl-MuHYTbI-cekyHAbl, UTM nan MGRS B cTpoke

COCTOSIHUS N OKHe «O6bekTbI». Boilwe 84° ceBepHOM 1 HMxKe 80° FOXKHOM LLIMPOTHI
UTM n MGRS 3ameHsa0TCA AeCATUYHbIMU Fpagycamm

Mopnoxka no ymondarwuto - Esri World Imagery, B cnucke oHa Ha3BaHa «Esri World Imagery - npumep».
YcnoBus eé ncnosnb3oBaHus 3a4aét Esri. Cnegom naét OpenStreetMap, notom nogkntouenus XYZ Tiles n3
obozpeatens QGIS. MogkntoueHus penbeda B CNUCOK He NonagatoT. HoBoe NoAKArUEHNE NOSBASETCA B
CNncKe Npu caefyroLlemM OTKPbITUN OKHa.



A3bik noanucen Bbibnpaetcs u3 cnucka. «Kak B QGIS» 6epéTt a3bik nHtepdeiica QGIS, «MecTHble HazBaHWA»
OCTaB/AeT Ha3BaHWA Ha fA3blke CTpaHbl. [Janblue ayT NATHaLaTh A3bIKoB. ECIM Ha3BaHWA Ha BbIOpaHHOM
A3bIKe HeT, 419 A3bIKOB Ha NaTUHWLLE CTaBUTCA NaTUHCKOE Ha3BaHWe, 41 OCTalbHbIX - MECTHOe.

CMeHa noanoxku, Maclwtaba penbeda 1 CNoEB NpoekTa BUAHa nocie KHOMKN «OBHOBUTL» Ha NaHeu
3HaukoB. CTpoOKa COCTOSHUA HaNOMMHaET 06 3TOM. A3bIK NOAMMUCEN MEHAETCS Cpasy.

Pa3zpen «Cnom npoekra»

B pa3gene ctoat cnow Tekylero npoekta B nopsagke kapTbl QGIS, y kaXaoro ero tun - pactp, TOUKWU, TMHAW,
NOANTOHbI MAK Tabamua. Pnaxkok c10s NOKa3bIBAET ero Ha rnobyce 1 He MEHAET BUAMMOCTb Ha KapTe. B
HOBOM NnpoekTe Gpaaxku cHATbl. OTMETKM XPaHATCA B MpOeKTe.

Cnow noxatcs Ha rnobyc KapTUHKOW, KoTopyto pucyeT QGIS, co ctunamm kapTbl. KapTuHKa nexuT Ha
penbede, NOAHATL AN BbIJABUTL €€ Hesb3A.

MoAnncK BEKTOPHBIX CI0EB MAYT OTAEBbHO, Kak Ha3BaHMA ropogos. OHM CTOAT POBHO Npw 1t060M NoBopoTe
M HaK/IOHe, He Hane3aroT APYr Ha Apyra WU NPsYyTCs 3a ropamMun 1 ropn3oHTOM. TekcT, LBeT 1 Kerb bepyTca n3
nognucen cnosa B QGIS, nognmcy no npasmaam Toxe. MNoanMCb TOUKM CTOWT CNipaBa OT He&, IMHUK - Ha
cepeAvHe, MHOTrOyrosibHuKa - BHyTpW Hero. [ognunceiBatoTca 06bekTbl BOKPYT TOUKM B3rnsAa, He 6oabie 500
Ha cnor. MacwTtab Buanmocty nognucein QGIS Ha rnobyce He yunTbIBaeTCs.

[IBOMHOW LLEeNYOoK Mo cNoko AAET NepenéT K ero oxasaty, B3rnaj oTBeCHbIN. MeHo Mo npaBou KHOMKE:

* «[logneteTb» - Nepenér K oxeaTy C/oA.

® NoA3yHOK «[1po3payHOCTb» - Npo3payHOCcTb camoro cnosa QGIS, oHa MeHAeTca 1 Ha KapTe.
® «Tpek...» - 4N TOYEYHbIX CN0EB, CM. Tpeku.

* «Penbed rnobyca» - ana pactpos, cM. CBOW pesibed.

® «CBOWCTBa CNoA...» - LUTAaTHOE OKHO cBOMCTB cnos QGIS.

CBou penbed

Pactp BbicoT npoekTa QGIS ctaHoBUTCS penbedom rnobyca B cBOEM oxBaTe. [pumep - kapbep C
MapKLlengepckon cbémkom. MyHKT «Penbed rnobyca» MeHto pacTpa B pasgene «Ciou npoekTa» BKAKOYAET U
BbIK/IOYaeT Bpe3Ky. PacTp MoxeT 6biTb B Nt060M cucTeEMe KOOPAMHAT, Hy>XXKeH daiis, koTopbi untaeT GDAL.
®naxkok nokasa cnos Ha rnobyce Ana BPe3KU He HYXEH.

Tam, rae y pactpa ecTb JaHHble, €ro BbICOTbl 3aMeHAOT 06wl 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
penbedom craaxmBaeT nosoca Kpas.

Bpe3|<y BNAAT CE€TKa NOBEPXHOCTW, BbICOTa Noj KypCcopowm, J'II/IHGI7IK3, I'IpOd)I/IJ'Ib BbICOT, BUAMMOCTb, NHCONALNA,
YKJOH 1 3KCNO3nLnA. Ecin BPE30OK HECKOJIbKO, CBEPXY JIEXUT Ta, YTO BbILlLE B NMPOEKTE. Bbl60p XPaHUTCA B
NnpoeKTe U B CUEHE.

Mpwv NnepBoM BKAKOUEHMM pacTp nepecunTbiBaeTcs B pann npoduas QGIS. Ans cvémkn 2400 x 2400
nmMKcenen 3To okoo 2 C.

Paspen «Metkn»

Pazgen gepxunt nanky «Mown mMeTkn», €€ 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 YMONYaHUIO.
* «Kapta BeséT rnobyc» - rnobyc nepexoamnT K oxBaTy KapTbl, HAKAOH W a3nMyT rnobyca COXpaHaroTCS.
* «[nobyc BeaéT KapTy» - KapTa BCTaéT LLEHTPOM B TOUKY B3r/a4a 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 MHOTOYTOJIbHUKM NOZ TOUKON. Y KaXAOoM nokasaHbl
TN, KOOPAWHATBI AW AJVHA, U3MEPEHMNE U OnncaHue.

* [pynna «3emMneTPACEHMA» - O4arv y TOYKM LLesYKa Ha aKpaHe. Y Kaxoro nokasaHbl MarHutyaa,
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.



MeHro

Tpe MyHKTbI

«Mown metkn» | lobaBuTb, 3anyctutb Typ, Coptposatb oT A g0 f, OTkpbITe KML nan KMZ..., CoxpaHunts kak KML...,
Konunposatb, BctaButh, [lobaBuTh C10M MeTOK B MPoeKT, Ounctutb «Mon MeTKm»...

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

MeTka Moanetets, Typ no nytn, CHMMOK Buaa metku, CBoncTBa..., HoBas nanka, Belpesatb, Konvposats, BctaButs,
Yaanutb

Heckonbko Konunposatb, Mokasatb BbibpaHHOe, CKpbITb BbIOpaHHOE, YaanuTb BbibpaHHOe

CTpOK

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

MyHKT «Typ No NyTW» ecTb TOAbKO y NyTel. [MogMeHto «/JobaBuTb» CO34a€T B nanke narky, MeTKy, nyTb,
MHOTOYrO/IbHWK UAW 3anucaHHbI Typ. MeTka, NyTb N MHOTOYTO/IbHUK PUCYHOTCA B OKHe «HoBas MeTka», Typ
3anuncbiBaeTCs KHOMKOM 3anucn. «BelpesaTtb» konupyeT cTpoky B 6ydep obmeHa v ybupaeT eé 13 cnncka,
«BcTaBuTb» Knagét eé Ha HoBoe MecTo. «CopTUpOoBaTh OT A A0 fA» CTaBUT METKM 1 Manku Mo Ha3BaHUIo.

CBoiicTBa nanku

OkHo «CBoMNcTBa Nanku» OTKPbIBAETCS M3 MEHIO ManKu:

Mone Yto 3apaér
HasBaHue HasBaHuve nanku B cnucke
Pa3pewnTb packpbiBaTh nanky be3 ¢naxka nanka B cnuncke He packpbiBaeTcsa, Gaa>kok nanku nokasbiBaeT v

CKpbIBAET BCE eé cojepXnmoe

MNMoka3aTb cogep>kaHune Kak rpynny Ha rnobyce BnaHa oAHa cTpoka nanku, GAaxkok Of4HON CHUMaeT Gaaxkku
nepekstoyaTenen OCTaNbHbIX

OnwucaHwne TeKkcT 0 nanke, NoAckaska CTPOKM B CrcKe

Bua Touka B3rna4a, pacCToAHNE, a3MMYT U HAKNOH, KHOMKN «CHUMOK TeKyLlero

BuAa» n «Copoc»

[BOMHO Wenyok no nanke n NyHKT «[lognetetb» €€ MeHIO JatoT Nepenét K Buay nanku. bes csoero Buga
nepenér bepéT B Kasap BCce MeTKM Nanku. Bua 3aaaétcs BpyyHyro YMcaaMm Ha BKaagke «Bug» nam cHUMKOM.
MyHKT «CHUMOK BMAa Nanku» CTaBUT BMAY Nanku Bug rnobyca. OnuncanHue, Bug 1 cnocob nokasa
cogepxxmmoro nepexoaat B KML n obpaTHo.

HoBas nanka noasnseTca cpasy ¢ Ha3BaHeM «HoBas nanka», Ha3BaHWe NpaBuUTca B okHe «CBoncTBa...». Ha
narke oHa CO34aéTCs BHYTPW, Ha MeTKe - cpa3y nog He. MNanka yganseTcs BMecTe C COAePXUMbIM nocne
BOMpoca.

MyHKT «/lo6aBUTb CNOM METOK B MPOEKT» f06aBASET B NPOEKT TP cos dalina MeTok - TOUKM, IMHUN U
MHOrOYrosibHUKN. ATPUOYTbI U OTMEHA Y HKX LUTaTHbIE.

HoBaa meTka

3Hayvok «HoBaa MeTka» OTKpbIBAaeT OKHO C BKNagkaMun «Metka», «[1yTb» n «MHOroyronbHmK».

* MeTKka CTaBUTCA LLLENYKOM MO r106YyCy, HOBbIW LLLENYOK NepeHOCUT eé.
® TOYKM MYTW N BEPLUMNHbI MHOTOYrO/IbHMKa CTAaBATCA LiesyKamMm no rnobycy.



* [lone «Ha3BaHune» cpa3sy 3anosHeHO Ha3BaHWEM C HOMePOM - «Mos meTka 1», «Mo nyTb 1», «<MoW
MHOTOYroibHUK 1». Y Kaxaoro Buga cBon cYét. HazBaHne MOXHO CMeHWTb B TOM Xe mnone.

* «LlBeT» 3a4a€T UBET AMHUM 1 KOHTYpPA, 3a11MBKa MHOIOYroJ/ibHMKa TOro Xe LiBeTa, NoJynpo3payHas.
«TonwmHa» 3afaéTtca B MMKCENAX dKpaHa.

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

BepLunHbl mokasaHbl Kpy>KKaMu U MepeTackmBatoTcA Mblbio. Kpy>KOk B cepesymHe oTpeska CTaBUT Ha HEM
HOBYO BepLUMHY. LLlenyok no nepBow Touke 3ambiKaeT GUrypy, NyTb NPn 3TOM CTAHOBUTCS
MHOroyrosbHukoMm. LLlenyok no nocneaHer Touke 3aBepLuaeT nNyTb. Y Kypcopa npu 3TOM CTOUT NoAcKasKa.
Mocne 3aBepLUEHNS LWENYKM TOoYeK He 206aBAAIOT, BEPLUNHbI MO-MPEXHEMY NpaBATCA.

MeHro npaBoW KHOMNKM Ha rnobyce

LLlenyok npaBoW KHONKOWM MO rno6ycy OTKPbIBAET MEHHO.

MyHkT Yrto penaer

YaanuTb BepLUVHY YbupaeT BepLUMHY pucyemMoro obbekTa Nnog Kypcopom
3aBeplwnTb prcosaHue, MpogoKnTL prcoBaHne OcraHaBnnBaeT 1 BO306HOBAsAET A06aBeHWe TOUeK Lenykamm
CeolicTBa... OTKpbIBaeT CBOMCTBA METKM MOZ KypCOPOM

[06aBuUTb MeTKy 3seCh OtkpbiBaeT OKHO «HoBas MeTKa» C TOUKOW Mo Kypcopom
MepemecTutbea ctopa Mepenét k Touke C NPEXHNMMN BbICOTOW U HAKIOHOM
CkonupoBaTtb KOOpAWUHaTbI LLnpota n gonrota Touku B bydep obmeHa

®opma 3D-nyTn, 3D-MHOroyrosbHUKa 1 Typa Tak He MPaBUTCA. Y METKM C COXPaHEHHbIM N3MEPEHMEM TEKCT
n3MepeHunsa nocne npaskn GopMbl CTMpaeTcs.

CoxpaHEéHHbIN BUj,

3Hauok «CoxpaHWTb BUA» CTaBUT METKY B TOUKe B3riaAa. Ha3BaHwe npeanaraeTcs ¢ HOMepoM - «Bug 1»,
«Bug 2». B MeTKe XpaHATCSH paccTosHWE, a3uMyT U HaKNOH KaMepsbl. Nepenét Kk Takon MeTke BO3BpaLlaeT BUA
LLeIMKOM.



CBouncTBa MeTKu

HaseaHue Mol nyTe 1

OnuncaHuve

LpeTt v

TonuwmHa 3.00 s

BbicoTa Haa semnéii | 0.0 m
MoBepxHocTtb 3eman || Kocmoc

Bblaaeuts 40 3emau

Bpemsa Het ¥ [ [2026-09-30 04:24
Bua meTkmn
LunpoTa 58.035000°

AonroTta 56.210000°

Pacctoanuwe | 3000 m

AsumyT 0.0°

HaxnoH 0.0°

[Nata/Bpemsa | Het 2026-09-30 04:24
CHWMOK TekyLLero B1a Cépoc

OK OTtmeHa

MyHkT «CBOWCTBA...» OTKPbIBAET OKHO CBOMCTB. OKHO He MellaeT paboTaTb C r100yCcoM, BUA MOXHO
noBopaymBaTtbh 1 NpubamxaTe. Kaxgaa npaska cpasy BMAHa Ha rnobyce. [loka OKHO OTKPbITO, BEPLUUHBI
METKW, MYyTU AN MHOTOYTOJIbHWKA CTOAT Ha r1obyce Kpy>KKaMu 1 TAHYTCA MblLLbIO, KPY>XXKOK B cepefuHe
oTpe3Ka CTaBWT HOBYHO BepLnHy. «<OK» 3anucbiBaeT npaBky B MeTKy BMecTe ¢ dopmol, «OTMmeHa»
BO3BPaLLAET NPEXHUIA BUA N NPEXHIO0 hopMmy.

Mone Yro 3agaér

HaszsaHue Ha3BaHuve B cnvcke 1 nognuce Ha rnobyce

OnucaHve TekcT meTkn, oH yxoamnT 1 B KML

3Hayok 3Hauok Toukn 13 Habopa QGIS, B KML - cTaHAapTHbIV 3HAYOK TOM XXe TeMbl
Liget, TonwmHa LiBeT 3Hauka TOUKM, LiBET M TOALLMHA JIMHUN N KOHTYpa

3anvBka LiBeT 3a/1MBKM MHOTOYro/ibHMKa 1 CTEHbI

BbicoTa Hag, Moabém obbekTa Hag pesbedom B meTpax. MonsyHok «MoBepxHOCTb 3emMan - KocMoc» nog nosem
3eMén 3a4aét eé ot 3emau 2o 100 km

BblgaBuThb A0 CreHa oT o6beKkTa 0 3eMY, Y MEeTKM - CTON6UK

3eMan

Bpems MOMEHT MM NPOMEXYTOK METKUN A/ LUKa/bl BPEMEHM

Bug meTkn Touka B3rnsza, paccTosHWe, a3uMyT, HaKJIOH KaMepbl Y MeTKU 1 AaTa Buja

BbigaBnnBaHve paboTtaeT npun BbicoTe 60bLUe HYAA. [yTb CTAHOBUTCA CTEHOW, MHOFOYTO/IbHUK - O6BEMOM.



Bup metkun

Y ntoboit MeTku MOXKeT BbITb CBOM BUA,. Bug - 3TO ToUKa, Ha KOTOPYH CMOTPUT KaMepa, PacCTosiHME A0 Heé,
a3nMyT ¥ Hak/IOH. Touka B3rnsAa MOXET He coBnagaTtb C MeTKoW. o Buay nayt «Moanetetb», ABONHOM
LLLeTYOK MO MeTKe Y OCTaHOBKa Typa.

«CHMMOK BMAa METKU» B MEHIO METKW AenaeT TeKyLunin BuA rnobyca BMAOM MeTKWN. B okHe cBOMCTB Te Xe
BENNUUNHBI CTOAT B pa3gene «Bug metkm». KHomka «CHMMOK TekyLero Buaa» 6epét sug rnobyca, «Copoc»
BO3BpaLLaeT BMA, KOTOPbIA Obln Npu OTKPbITUN OKHA. CHATLIN Graxkok pa3gena ybupaet Bug, Torga kamepa
6epét MeTKy B Kagp uennkom. Bug yxoaut B KML anemeHTOM LoOkAt 1 untaetcs ns Hero.

KonupoBartb 1 BcTaBuTb

«KonunposaTtb» nan Ctrl+C knagér BblgeneHHble MeTku 1 nanku B bydep obmeHa Tekctom KML. Tekct
BCTaB/seTCs B BJIOKHOT, NPaBUTCA U KonupyeTtcs obpaTHO. «BctaBuTb» nam Ctrl+V knagét metkn n3 bydepa B
nanky. Ha meTke 310 eé nanka, Ha MyCTOM MecTe - KopeHb «Mou MeTku». [Mankun n3 bydepa BcTaBaAoTCA
nankamu. KML, ckonnpoBaHHbii B Google Earth, BcTaBasietcs Tak xe.

Bpemsa meToK M LWKasna BpemMmeHun

LlIkana BpeMeHu - ogHO Bpems Bcero Buga. MNokpbitns - Tembl NASA - 6epyT MOMEHT, NpaBblii GEryHOK.
CobbITNS - METKN CO BPEMEHEM U 3eMETPsACEHUS - BepyT NpoMeXyToK Mexay beryHkamu. Korga BkaroyeHa
TeMa, a COBbITUI HeT, y WKanbl OANH 6eryHok. KHOMKK < 1 » CABUratoT MOMEHT Ha Lwar psga TeMbl, P
nokasblBaeT AHW paja Noapsaa v XKAET, MOKa 3arpy3unTcs KaxAbli AeHb. LLkanbl cnoés - TeMbl, 04aros,
pa3pes3a, N1acToB, MHCONALMM, YKIOHA 1 TEMMNEPATYpPbl - CTOAT OAHOW MaHEeNbO B IEBOM HUXHEM Yray BUAA.

Y MeTKn MOXeT 6bITb CBOE Bpems. 3TO MOMEHT UAN NPOMEXYTOK, none «Bpems» B cBoMcTBax meTkn. B KML
Bpems nuweTca kak TimeStamp n TimeSpan. Y Buaa meTkun BpeMa cBOE, none «flata/Bpems» B pasgene «Bug
MeTKM».
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LLikana BpeMeHM oTKpbiBaeTca KHonkon «Llikana BpemeHw» Ha naHenn 3HaukoB. KHOMKa fOCTynHa, Koraa y
BUAVMbIX METOK eCTb Bpewms. LLIkana oxBaTbiBaeT BpeMst METOK OT CAaMOro paHHEero A0 CaMoro Mo3zHero.
3akpbITas LWKana MeTKN He CKPbIBaeT, BUAHbI BCe.



YacTtb WwiKanbi Yro genaer

BeryHku 3asatoT NpoMexyToK. MeTkm BHE NPOMeXyTKa CKpbITbl, METKW 6e3 BpeMeHW BUAHbI BCerga
Monoca mexay MepeTackuBaHve caBUraeT NPOMEXYTOK LIeNIMKOM, LLEeNYOK MO MoJoCce CTaBUT ero CEPeAnHON B
6eryHkamm TOUKY LesyKa

4, M MpOoMeXyTOK TOW Xe WNPWHbI BCTAET B HAaUano Uan KOHel, WKanbl

> MpowurpbiBaHWe 1 Nay3a: MPOMEeXYTOK UAET BAOAb LWIKab

MpourpbiBaHWe MO KPYry, MOC/e KOHLLA LWKajbl MPOMEXYTOK UAET C Hayana

x1 CkopocTb npourpbiBaHung, npu x 1 wkana npoxoamtca 3a 20 cekyHA,

| 3aKpblBaeT LKany

Mepenét Kk MeTKe 1 Typ CTaBAT LWKay Ha BpeMsa BuAa MeTKW, a 6e3 Hero - Ha BpeMsa camoin MeTKW. 3aKpbiTas
LWKasa Npu 3ToM OTKpbiBaeTcs. LLkana cBoA 1 He 3aBUCUT OT «BpemeHHoro koHTpoanepa» QGIS, no
KOTOPOMY UAYT TPEKW.

KML n KMZ

«OTKpbITE KML ninn KMZ...» knagét dann KML nan KMZ, B Tom uncne n3 Google Earth, B «<Mowu metkm»
HOBOW nankon ¢ nmeHeMm ¢arina. MNanku, CTUAK, 3HaUKK, BPEMS 1 BUAbI METOK COXPaHAROTCA, gx:Tour
CTaHOBMTCA 3anncaHHbIM TypoM. Kamepa nepeneTaeT K cogep>xmumomy danna.

«CoxpaHuTb kak KML...» coxpaHsaeT nanky nam Bce «<Mou meTkn» B KMZ namn KML. ®opmar BbibrpaeTcs
paclwmpeHvem dpanna.

Hano>xeHnsa KapTUHOK

MNoameHto «[lobaBuTb» nanku gobasnset kKapTuHKy n3 danna PNG, JPEG nan GIF Tpems cnocobamu:

® «KapTWHKyY Ha MOBEPXHOCTU» - KAPTUHKA JIOXUTCA Ha penbed YeTbipbMA yraamu, Mo cepejuHe Buga
Ha MONOBWUHY ero WUpKUHbL. OHa N1EXNT NOZ rPaHNLLaMN 1 CNOSMUN NPOEKTa.

* «®oTO» - KapTUHKa BCTAET NaockocTbio B 3D nepey HblHelLHen kamepol. «[loaneTeTb» CTaBUT r1a3 B
TOuUKy Kamepbl ¢0TO, N GOTO 3aKpbIBaeT BUA.

® «KapTuHKy Ha 3KpaHe» - KapTWHKa CTOWUT B YI/1y BUAa U He ABUraeTcs C rnobycom, HanpumMep AoroTun
AN nereHaa.

HanoxeHune oTkpbIBaeTcA B OKHE CBOMCTB. B HEM MeHAIOTCA Ha3BaHWe, onvcaHne, KapTuUHKa U
HenpoO3pPayHOCTb, Y KAPTUHKWN Ha 3KpaHe - yron Buga v wupwuHa. «OK» 3anuceiBaet npasku, «OTMeHa»
BO3BpaLLlaeT npexHee.

KapTuHka Ha NOBEPXHOCTM NpUBSA3aHa OA4HUM U3 ABYX cNocoboB, kak B KML:

* Pawmka - ceBep, tor, BOCTOK, 3anaj 1 MOBOPOT, MOAA OKHa CBONCTB. [Toka OKHO OTKpPbITO, Ha rnobyce
cToaT pyukun. CepesmHa cABUraeT KapTUHKY, pyyka Haj CeBEPHOM CTOPOHOM NOBOpPauYnBaEeT €&, yribl u
cepeAvHbl CTOPOH PacTArMBatoT OT MPOTMBOMOIOXHOTO Yr/1a Uan CTOpoHbI, ¢ Shift - oT cepeguHbl.
HoBas KapTWHKa CTaBUTCA PamMKOWA.

* Yetbipe yrna - kHomnka «[epeBectv B yeTbipe yrna». Kaxaplin yron TAHETCA MbILWbIO CaM, KapTUHKa
MOXET CTaTb HEMpPaBWUAbHbIM YeTbipEXyroNbHUKOM. O6paTHO B pamMKy OHa He NEePeBOAMUTCS.

KapTuHKa xpaHuUTCs O4HUM U3 ABYX CNOCOOOB, NnoJsie «XpaHeHue»:

* «B ¢aline metok» - KOnus BHYTPU «Moux MeTok», BUAHa 1 6e3 ncxogHoro danna.



® «Ccblnika Ha dain unm agpec» - nyTb K danny nam agpec http(s). KaptuHka untaertca npm nokase,
npaska daiia BugHa Ha rnobyce.

KML n KMZ ¢ HanoxeHunammn Google Earth - GroundOverlay, ScreenOverlay n PhotoOverlay - oTkpbiBatoTcs
Tak xe. KapTnHka n3 KMZ noxutcs B dpaiin meTok, kapTvHKka npoctoro KML octaércs ccbinkor Ha datin
PAAOM C HUM AW Ha agpec B ceTn. «CoxpaHuTb kak KML...» B KMZ knagét B apxmB KapTUHKKU 13 darina
METOK ¥ MO ccbiike Ha pai. B KML kapTuHkn 13 darina MeTok n1oxXartcs B nanky psgoM C HAM, CCbLAKM
OCTaloTCA CChIIKaMU.

«KapTtnHky B npoekT QGIS...» MEHIO KapTMHKM Ha NOBEPXHOCTM 3anucbiBaeT eé B dann GeoTIFF B WGS84 no
yrnam kapTrHkn. Gain fobaBnseTcs B MPOEKT pacTpoBbIM C/IoeM B rpynne «PlanetX - kapTUHKW», €
HenpPO3pPayYHOCTbIO HaNoXeHWA. «KapTUHKM Ha noBepxHOCTM B NpoekT QGIS...» MeHIo nanku genaet 10 Xe
419 BCeX KapTMHOK Ha NOBEPXHOCTW Manku, B BbIBpaHHYHO Nanky Ha Ancke.

«OuncTuTb «Mon MeTkn»...» yaanaeT Bce MeTKM 1 nanku nocne noarsepxaeHna. OTMeHuUTb yaaneHve
HeNb35, MO3TOMY HY>KHble METKM NyyLle 3apaHee coxpaHuTb B KML.

JinHenka

3Hauok «J/InHelnka» OTKPbIBAET OKHO C BKAAAKAMUN «JIMHUA», «[yTb», «MHOroyroibHuK», «Kpyr», «3D-nyTb» ©
«3D-MHOroyronbHunk». TOUKM CTaBATCA LeaYKaMu No rnobycy, 3a KYpCoOpoM TAHETCSA pe3nHKa.

JnHna MyTb MHoroyronbHumK Kpyr

LLlenukamu no rnobycy oTMETbTE TOUKM MYTU.
Touky MOXHO NepeTaLLmnTb Mblllibto, Backspace
ybrpaeT NocaeAHIoH.

AnvHa Ha kapTe 11.50 Kunometpsl A
[nvHa no penvedy 12.47 Kunometpsl N
Mpoduab BeICOT CoxpaHutb Ouunctutb

Bknagka BennuunHbl
JnHna [JnviHa Ha kapTe, AAnHa No penbedy, Kypc. TpeTuii WeayoK HaumHaeT HOBYHO JIMHWIO
MyTtb [nvHa Ha kapTe, AnnHa no penbedy
MHOroyroabHumK Mepumetp, naowasb
Kpyr Paanyc, nepumetp, naowagps. MNepBbii LWEAYoK - LLeHTP, BTOPOU - paamnyc
3D-nyTb [nvHa npamMbiMn OTpe3kamun B NPOCTPaHCTBE
3D-MHOroyrosbHmK MepumeTp, Niowaab B MAOCKOCTY MHOMOYTrOJ/IbHNKAE, HAKAOH MJI0CKOCTM

[nvHa Ha kapTe, nepumMmeTp 1 naowaab cumTarotca Ha anamnconge WGS84. [lnnHa no penvedy naét Bgonb
NMOBEPXHOCTM C NogbEMaMM U cnyckamu. Kypc - asMyT Hauana IMHUKM OT ceBepa Mo 4acOBOW CTPeJIKe.
EAVHWLBI BbIBMPAKOTCS Y KaXA0W BENNYUHBI - METPbI, KWIOMETPbI, MUY, MOPCKME MUV, A/ MAOLLAAM
KBajpaTHble METPbI, rekTapbl, KBagpaTHble KNIOMETPbI, KBaZpaTHbIE MUJIN.

BbicoTbl A5 AviHbl no penbedy bepytca n3 Mapzen Terrain Tiles. HegocTarowme Taiibl BbICOT BAOAb NNHWN
3arpy>aroTcs, gaxe ecam penbed BbikNtoUeH. [Noka OHW 3arpy>KatoTcs, nepes AANHOM No penbedy CTOUT «=».



TOuKy IMHENKN MOXHO CXBaTWUTb MbILLbIO W NepeTalLmTb, Backspace ybupaet nocnesHow TouKy. Y Kaxaoro
oTpe3ka Ha ri06yce nognuncaHa ero AAvHa.

KHnonka «CoxpaHuTb» kKnagét ourypy B «Mown mMeTkn» BMecTe ¢ usmepeHunem. HaseaHve npegnaraeTcs ¢
HoMepoM, Harpumep «JIHua 1». IamepeHune BUAHO B NOACKa3Ke CTPOKM.

Brknagkun «3D-nyTb» 1 «3D-MHOrOyrofbHMK» CTaBAT TOUKY Ha Kpbilwy uan ctery 3D-3aaHus, ecam ayy n3
rnasa BCTpeYaeT ero paHblue pesnbeda, N 3aNOMUHAIOT BbICOTY TOUKM. OTpe3ku MexXay ToUKaMu MpsMble 1 Ha
penbed He cagatca. Maowaab 3D-MHOroyronbHMKa MepaeTca B €ro naoCKOCTH, Tak y cKaTa KpbIwmn Uan
CTEHbI OHa HacTosALwas. HaknoH - yron naockocTn Kk ropusoHTy, 0 - poBHas kpbiwa, 90 - cteHa. CoXpaHEHHbIN
3D-o06bekT yxoamT B KML c altitudeMode absolute.

OkHa «JlnHerika» 1 «HoBaa MeTka» OTKpPbITbl N0 0g4HOMY. OTKpbITUE OLHOrO 3aKpbiBaeT Apyroe.

Mpodunb BbICOT

KHonka «[Mpodunb BbICOT» NMHENKN U MYHKT «[1poduib BbICOT» B MeHIO NMyTW «MOMX METOK» OTKPbIBArOT
rpadvK BbICOTbI BAOJb INHUU.

5000 m

4000 M

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

AnvHa no kapte 11.5 km, No penbedy 12.5 kM. HanmeHbLwas Beicota 3519 M, Hamboablwasa 5502 m. Habop BbICOTbI
2041 m, noTeps 2066 M. CpeaHWid ykioH 35.4 %, Haubonbwuin 162.2 %.

Mog rpadnKom CTOAT A/IMHA MO KapTe 1 no pesnbedy, HavMeHbLLas U HanbobLlas BbicOTa, Habop v noTteps
BbICOTbI, CPEAHUI N HanbonbLmii ykAoH. Kypcop Hag rpadukom nokasbiBaeT pacCTOSHMWE, BbICOTY M YKAOH B
3TOM MecTe, Ha rnobyce Touka oTMeYeHa METKOW C BblcOTON. [Tpodunb MHENKN MeHseTcs BMecTe C eé
TOUKaMm.

BbicoTbl BepyTcs Tak Xe, Kak AnA AVHbI NO penbedy. YKNOH MepaeTcs Ha OTpeske He Kopouye TPEX nuKkcenen
AaHHbIX BbICOT, TaK LLEPOXOBATOCTb JaHHbIX HE BblAAETCA 3a 06pbIB. Ha KpyTbix ropax HanboAbLLNIA YKNOH
moxeT npesbiwaTb 100 %, 310 45°.

BnaumocTtb 13 Toukmn

MyHKT «BnanMMOCTb OTCHOAa...» B MEHIO TOUEYHOM METKN OTKPbIBAET OKHO «BuammocTb 13 Toukm». B okHe
3afatoTCA BblcOTa HabarogaTens Hag pesbedoM, BbicoTa Lenn u pagnyc kpyra. KHonka «loctpounTb»
3arpy>kaeT BbICOTbl NOJ, KPYroOM 1 packpalumBaeT ero. Bugnmbie mecta 3enéHble, CKpbiTble penbedom -
KpacHble. KHomka «Y6paTb» CHMMaeT packpacky.

M3 TOUKmM pacxogarca nyun ¢ paBHbIM LWarom no asmmyTy. LLar Bgonb syya - naTMcoTas fgona paguyca, npwm
paanyce 10 km 310 20 M. MecTO BUAHO, eCam Nyd 13 rnasa K Hemy He 3ajeBaeT penbed no gopore.
YuunTbiBatOTCA KPUBU3HA Tena 1y 3emaun pedpakuma ¢ kKoapduumeHtom 0.13. 34aHNA 1 NeC HE YUMTbIBAOTCA.



Moa OKHOM CTOWUT AOAS BUAUMOM Niowaan Kpyra. Ecam BbicoTbl He 3arpy3unaunch 3a 30 ¢, pacyéT naét no
MeHee NoApobHbIM, OKHO 06 3TOM nuweT. Buammoctb cumTaeTca Ha 3emne, Mapce u JlyHe.

Nuconauus

MyHKT «HConAumA...» B MEHIO TOYEYHON METKM OTKPbIBAeT OKHO «VIHconAums». B okHe 3agatoTcsa nepsble u
nocnesHue CyTku npomexyTka n paguyc kpyra. KHonka «[ocTpounTb» 3arpy>aeT BbICOTbI M packpalunBaeT
KpYyr No cpesHeMy KONIMYecTBY YacoB NPSMOro cosHua B cyTku. CUHUIA LBET - Masio CBETa, KPaCHbIV - MHOTO.
LLikana B N€BOM HUXXHEM yray BUAa MAET OT HyNA A0 HanbosbLuero 3HaueHus B kpyre. KHonka «Y6patb»
CHUMaeT packpacky.

MonoxeHwne conHua cuntaetca vepes kaxgble 10 MuHyT cytok UTC. MecTo ocCBeLLeHO, eCan COMHLLE BbiLle
ropu3oHTa rop No CBOEMY asvMyTy 1 NMajaeT Ha CKJIOH C ero NNLLEBOWN CTOPOHbLI. [0pu30HT BepéTcs no 32
HarnpaB/ieHVAM Ha PacCTOSHMM He MEeHbLUEe pajnyca U He MeHbLue 5 KM. [TpomexxyTok aimHHee 15 cyTok
cumTaetca no 15 cytkam, B3aTbiM paBHoMepHo. Obnaka, pedpakuuns, 35aH1aA 1 ec He yunTbiBatoTcs. CeTka
BbICOT - 800 y3710B Ha CTOPOHY, Npun paguyce 5 kv war 25 M. Pacuét ngét yactamu, rnobyc B 370 Bpems
oTBeyvaeT Mblwun. CTpoka Noj nofsMu NOKasblBaeT 4O CAeNaHHOro. MHconAauma cuntaeTca ToNbKO AN
3eman.

NMoa3semHbIN peXxxum

3Hauok «nO,ﬂ,BGMHbIVI pexnmMm» Ha nNaHean 3Ha4ykKoB OTKPbIBA€T OKHO C TEM >Ke Ha3BaHUEM. Pexxum
nokKa3biBaeT noj noBepXHOCTbHO CKBa>XWHbI, KPOBAW MN1aCTOB, CTEHKN pPa3pe30B U Bblpe3 6noka.

AaHHble

[aHHble - Tabaunubl B TON Xe pa3meTke, yTto y Isoliner.

Tabnauuya Monsa Yro 3agaér
collar hole_id, z, eoh, reomeTtpus - Touka YcTbe cKBaXKMHbI, OTMETKA YCTbs, rybuHa 3a6os no crsony
interval hole_id, from, to, code WHTepBanbl Mo CTBOAY, BHW3 NONOXMTENbHbIE, code - naact nau
avTonorus
survey hole_id, depth, azimuth, dip nan zenith WNHknnHomeTpus. be3 Heé ckBaxkvHa BepTMKanbHas
beds code, ord, color, surface MopsAoK NAacToB CBepXy BHU3, UBET «#rrggbb», dain pactpa
KpOBAW
sections = reomeTpus - ANHUA JIHun paspesos
cut reoMeTpus - MHOTOYrOIbHUK Bbipes 6510ka
images name, image, top, bottom, reometpus -  Pa3pe3 c kapTuHkoi: ¢paiin PNG uam JPG ot nanku dainna
NMHWA GeoPackage, oTMeTkM Bepxa U HM3a KapTUHKW B MeTpax
tunnels name, depth, depth_end, diameter, ToHHenb: rybrHa OcK Noj NOBEPXHOCTLIO B Havasle 1 B KOHLe
color, reomeTpua - IMHNA NNHWW, AMaMeTp B MeTpax, LiBeT «#rrggbb»

Monsa nwyTcs U No ApyriuM NPUHATBIM MMeHaMm, Hanpumep bhid, elev, td, from_m, to_m, litho. Yrona dip ¢
OTpULATENbHBIMU 3HAYEHUAMW CUMTAETCS OT ropm3oHTa, -90 - BHM3 oTBecHO. KpoBas naacta - pactp
OTMEeTOK B MeTpax B 10601 cnucteme koopauHart, ero untaet GDAL.

leonornueckre cnoun npoekTa nokasbiBarotcs B 3D kak obbiuHble cnon rnobyca. Cnoi y3HaéTcs o MMeHU
TabamLbl M3 CNMCKa BbILe WK NO NOAAM, HanpuUMep ToYeuHbIn cioi ¢ noaamun hole_id un eoh - ycTbs.
OTMeueHHbIV B pa3gene «Cnoun npoekTa» CNON BCTAET MO NOBEPXHOCTb, CHATbIA (aaxok youpaeT ero.



MN0OCKOW KapTUHKOM Ha MOBEPXHOCTUN Takne cnou He pucyrotcs. Kpoeas - pacTp, velt ¢aiin HasBaH B noe
surface Tabanupl naactoB. TabanLbl MHTEPBaNOB, UHKAMHOMETPUW U NAACTOB BepyTca 13 NpoekTa camu,
CHayana 3 ToW Xe rpynmnbl CIOEB.

MyTb K KAPTUHKE pa3pesa OTCUMTbIBaeTCsA OT nankun dalina eé cnos. Ecam B npoekTe HECKONBbKO CI0EB OHOW
ponu, 6epétcs BEpXHUI B AepeBe C0EB.

Ctunb 6epétcs n3 QGIS, Kak y 0BbIUHBIX C/I0EB:

® KPOBJIf, PacTp KOTOPOW packpalleH nceBaoLBeTOM, Nanntpoi uam RGB, okpalleHa 3TOW packpackow.
Cepbili pacTp 6e3 HacTpOMKKM OKpalleH LBeTOM naacta 13 Tabavubl beds.

® cTBO/ 6€3 MHTEPBANOB U TOHHENb GepyT LBET CMMBOAA OOBEKTA, €CN CTWUb CI0A MO KaTEropusam,
rpasyvpoBaHHbIA AN MO NpaBuaam. [Mpy NpoCcToM cMMBOJIE LBET - U3 Noas color, 6e3 Hero - cBoM
LBET pexunma.

® npo3payHocTb cnosi QGIS - Npo3payHOCTb ero 06bEKTOB MO MOBEPXHOCTHHO.

® MoANUCK Haj YCTbIMM - nognucy cnos yctbeB QGIS, 13 nons nam BeipaxkeHus. MNognucy cnos
BbIK/IOYEHbI - MOAMUCEN HeT.

Mocne NpaBKK CTUAA AN JaHHBIX C0S TN0BYC nepecobupaeT MoAesb, Kak 0bbluHble cnon. KHonka «Co3aatb
WabnoH...» okHa «[oa3eMHbIN pexunm» 3anuceiaeT dparin GeoPackage co Bcemu Tabanuamm pexnma u
NPVYIMEPOM Y TOUKW B3rN84a - CKBaXXWHOW C ABYMS UHTEPBalaMK, pa3pe3oM, TOHHEIEM U BbIPE3OM - U
pobaensiet ero B npoekt rpynnoi «LabnoH nogzemHoro». Tabanubl WwabaoHa 3anosHATCA CBOVMMMU
AaHHbIMN.

Mokas

Mogenb cTpounTCs, Korga oTMeudeH XoTs Hbl O4UH reonornyecknin cnoi. Fnobyc 3arpy>xaet BbICOTbl pesbeda
noJ MOZENbIO N CTaBUT €€ NoJ NOBEPXHOCTb.

* CTBOA CKBaXXMHbl UAET MO UHKANHOMETPUN METOAOM MUHUMAaNAbHOM KPUBKN3HbI. IHTEpBanbl
OKpalLeHbl LiBETOM CBOEro MaacTa, Haj yCTbeM - MOAMUCh CNOS.

* KpoBnsi nnacta - NOBEPXHOCTb LiBeTa naacra.

* ToHHesb - TpybKa CBOEro AnameTpa BAO/b AMHUM Nog penbedom. FnybrHa meHseTcs oT depth B
Hauyane nnHuKn go depth_end B KoHUE, Tak 3agaétca cnyck Kk nopTany. bes depth_end rnybuHa
nocrtosfHHasg, 6e3 diameter - 3.7 m.

® Paspes - CTeHKM BAOb IMHUN OT penbeda A0 HM3a MOAENN, MeXAY KPOBASIMU - MaCTbl CBOMX LiBETOB.

* Paspes c KapTUHKOW - BepTMKasbHaA CTEHKA BAO/b IMHWW OT OTMETKM top A0 oTMeTkM bottom, Ha Heé
HaTAHyTa KapTUHKa. JIeBbIl Kpai KapPTUHKM - Ha4ano NNHWUW, Bepx - oTMeTKa top. KapTuHka 6onblue
4096 nukcenert No 6o/bLIEN CTOPOHE YMEHbLLAETCA.

* Huz mogenu - 3aboii camol ryboKow ckBaxkuHbI, 6e3 ckBaxkunH - Ha 20 M HuXe caMoi rny6okomn
KPOBJIN.

Fny6MHa pacTtarnBaeTca MacLTabom penbeq)a, KaK 1 NMOBEPXHOCTb. |_|pl/l BbIKJTFOUEHHOM penbeq)e OTMEeTKN
OTCYUTBLIBAKOTCA OT NOBEPXHOCTN.

Mon3yHok «Henpo3payuHOCTb MOBEPXHOCTU» AesaeT penbed B paMke MOAEN NPO3PaYHbIM, CKBO3b HETO
BWAHbI CKBAaXWHbI ¥ KPOBAW. BHE paMKy MOBEPXHOCTb OCTAETCA Henpo3payvHon. Pnaxkok «Bbipes 6aoka»
ybupaeT NOBEPXHOCTb 1 KPOB/IM BHYTPU MHOTOYro/ibHMKa Bblpe3a. [1o Kpato Bbipesa BCTatOT CTEHKM C
naactamu, Ha JHe IeXUT NAOCKOCTb HM3a Mogenu. naxok «Kamepa nog 3eMnéni» No3BoaseT onycTuTb
Kamepy Huxe pesnbeda 40 HM3a MOoAenn. B pamke Moaenn kamepa Torga Xoaut rno eé Husy. HacTpoiikm okHa
XPaHATCA B MPOEKTE.



MHoroyronbH1K «Mounx MeTok» pexxeT Moeb NYHKTOM «Bbipe3 Mogenn» CBOero MeHto, MyTb CTaBUT CTEHKY
C nnactaMu nyHKTom «CTeHka pa3pesa Mogenu». [TOBTOPHbIV BbIGOP NMyHKTa yOMpPaeT BbIPE3 UAN CTEHKY.
MpaBka dopMbl MeTKM cpa3ly MeHSET MOAeNb. Bbipe3 n paspes Tak pUCyroTCs Ha rnobyce MHCTPYMEHTOM
«HoBas meTka».

LLkana «[naacTtbl» B 1€BOM HUXKHEM yrany Bua nokasbiBaeT rnjactbl MOAeNN CBEPXY BHN3 CBOVMMU LiBETaMU U
TOHHENN.

B pexvmMe «O6BbeKTbI» LEen4ok No CTBOJY CKBaXMHbI MOKa3biBaeT eé HoMep, NacT, raybuHy no CTBONY U NoZ,
yCTbeM, OTMETKY W r1ybuHy 3a60s B TOUKe Nog KypcopoM. LLienyok no ToHHeNto nokasbiBaeT ero HasBaHwe,
rny6uHy 1 OTMETKY OCY U AnameTp.

MMyHKT «Pa3pe3 mogenun...» MeHto Nyt «Mounx MeTok» OTKPbIBaeT OKHO C TEM Xe Ha3BaHueM. [1o
ropu30oHTaNu - paccTosHMe BAOAb NYTW, MO BEPTUKAAM - OTMETKM B MeTpax. Ha pa3pese penbed, nnactbl
MeXAY KPOBAAMMW, CTBOJIbI CKBaXKMH LiBETaMWN MHTEPBAIOB Y TOHHEIN CBOVM JMaMeTPOM M3 MOAOCk! BAO/b
nytw. LUnpunHy nonocbl 3a8a€T nosie «onoca ckBaxXunH 1 ToHHenen». Kypcop Hag rpadrkom oTMevaeT TouKy
Ha rnobyce.

Moa3eMHble AeMO KnaayT cBou AaHHble B NpoekT QGIS rpynnoli o6bluHbIX CNOEB M OTMEYALOT KX Ha rnobyce.
Jemo «[NepMckme O0TNoXeHWs» B 3Hauke «/eMo» OTKpbIBaeT CUHTETUYECKNIA yYacToK y bepe3sHnKos, Ha
BepxHekamMckoM MecTopoxaeHnn. Ha HEM 24 ckBaxkuHbl, 9 kpoBesb Na1acToB BepxHekamMckoro paspesa, ABa
pa3pesa, Bbipe3 CEBEPO-BOCTOYHON YETBEPTM 1 pa3pe3 3-3 ¢ KapTUHKON. JaHHble BbiAyMaHbl 418 NpuMepa,
3TO He CbEéMKa.

Jemo «ToHHenn Vegas Loop» oTkpbiBaeT TOHHe A koMmnaHuu The Boring Company nog flac-Beracom co
CTaHLUMAMM, OKONO 8 KM NNHMIA. Tpacchl 1 cTaHumK B3aTbl U3 OpenStreetMap. My6uHbl B OpenStreetMap
HeT, OCb TOHHEeNA CTOUT Ha 12 M Nojg NOBEPXHOCTbIO, 0K00 40 GYyTOB NO OTKPbLITHIM CBEAEHUAM O TOHHENAX
BbICTaBOYHOTO LeHTpa Jlac-Beraca, cnycku Kk cTaHUmMAM UAyT OT MOBEPXHOCTU AO 3TOW rNyOuHbI.

Typbl

Typ obsieTaeT oTMeUeHHble METKM Nanku rno nopaaky Cnmcka, BKJiKO4YaAa BAOXKEHHbIE nManku. OnucaHne MeTKu
OCTaHOBKWM BMAHO NOJA KHOMKaMu naHenan typa.

* MeTka CO CBOVMM BMAOM BO3BpaLLaeT ero Touky B3rnsaa, pacCTosHne, asuMyT U HaKJ/IOH.
* Bposnb nyTn kamepa eaeT no ANHUK.
® OcTanbHble MeTKM 6epyTca B Kagp LeIMKOM.

Typ 3anyckaeTtca NyHKTOM «3anyCcTuTb Typ» B MeHO «MouX METOK» AN NanKku, NyHKTOM «Typ no nyTu» B
MEHO NYTWU MW KHOMKOW P> nog cnmckom mMeTok. KHomka BeAET Typ Mo BblAeNeHHOM nanke uan nyTtv, a npu
Bbl4E€/IEHHOM MeTKe - MO narnke, B KOTOPOWA MeTka NexuT. Typ NpoxoanT MeTKM Tena, KOTopoe cenyac Ha
rnobyce. Ecim oTMeYeHHbIX METOK HET, CTPOKa COCTOsIHMA 06 3ToM coobLuaer.

BHM3y B1aa nossasetca naHenb Typa:

KHonka Yro penaer

MonsyHok [lokasbiBaeT, CKObKO Typa NPOLLO, 1 nepemartbiBaeT Typ. Kamepa cpasy BCTaéT B BbIbpaHHYtO TOUKY, nocse
OTNyCcKaHuaA Typ WAET Aasiblue C Heé

M4 M Mpegpblaylwas v ciegytoLas oCTaHOBKa
n,» May3a v NnpogonxeHve

May3a CKOJIbKO CEeKYHZ KaMepa CTOWT Ha OCTaHOBKeE



KHonka UYro genaer

Typ no kpyry. lNocne nocnesHen ocTaHOBKM Typ HaunHaeTcs ¢ nepBoi. COCTOsIHNE KHOMKWU COXPaHAETCH Mexay
ceaHcamu

([ 3anuck Typa kagpamu PNG

| KoHeL, Typa

[JBV>XeHVE MbILWbIO CTaBUT Typ Ha nayasy.

3anucb Typa € 3KpaHa

KHonka 3anvcy @ Ha naHes 3HaYkOB 3anuCbiBaeT ABUXKEHME KaMepbl. Kamepy MOXHO BECTU MbILLbIO,
KNaBvLWaMu, nepenétamm 1 MHCTPYMeHTamMK ynpaBaeHus. [TOBTOPHbIV LLLeNYOK 3aKaHUYMBAET 3amnunch U
cnpawwvBaeT Ha3BaHWe. Typ NoXUTCA B «Mou METKM» CO 3HaUKOM WIbMa, Ha rnobyce OH He pucyeTcs.

MyHKT «3anyCcTuTb Typ» B MEHIO Takoro Typa npourpbiBaeT 3anucb. Kamepa cHavana noaneTtaet K Havany
3anucu. Non3yHok naHenu Typa 1 3anucb kagpamm PNG paboTtatoT Tak Xe, Kak y Typa no metkam. B KML
3anuncaHHbIN Typ COXpaHseTcs Kak gx:Tour, Google Earth ero npourpeiBaert.

3anucb Typa ana Buaeo

KHonka @ cnpaluvBaet nanky v 3anucoiBaeT B Heé Typ kagpamu PNG, 25 kagpos B cekyHay Typa. Pasmep
KaZpa paBeH pa3mepy okHa. [oAnMCb NCTOYHNKOB CTOUT B YTy Kaxzoro kagpa. Pannbl HasbiBaroTCA
frame_00000.png, frame_00001.png U Aanblle, Kagpbl C TEMU Xe HOMepamu B Nanke 3ameHAroTCA.

Kaxxabli Kagp XAET 3arpy3ku TannoB, MO3TOMY 3anucb MAET JoJbLUE TYpa, @ Ha KaZpax HEeT Pa3MbITbIX MeCT.
Kaap, koTopbi XAET gonblie 20 cekyHsa, CHUMAETCs Kak ecTb. 3anncb BCerga HauMHaeTCs C NepBow
OCTaHOBKMW, MO3TOMY NMOBTOP 3anucu AaéT Te Xe Kajpbl.

Pagom ¢ kagpamu noxumTcs Gpainn frames.json - 4acToTa, pa3Mep, No3a Kamepbl U BPeMS AaHHbIX KaX40ro
KaZpa, HOMepa Heforpy>KEHHbIX KagpoB.

MaHenb nokasbiBaeT HOMep Kajpa. Kpectnk Ha naHenn npepbiBaeT 3anuch.

Kak cobpatb poank us kagpoB

PlanetX nuweTt kagpsbl, a He Buageodan. Poank n3 Hux cobupaet ntobas nporpaMmmMa, KOTopasi OTKpbIBaeT
nocnefoBaTebHOCTb KapTUHOK.

becnnatHas nporpamma ffmpeg (ffmpeg.org) cobupaet MP4 oaHol KOMaHAOW B Manke € 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

YacTtoTa 25 coBnagaet c 4acTOTOM 3anucK, No3TOMY POUK UAET B TeMme Typa. PuabTp pad gobasnseT no
MUKCeNto, eI CTOPOHa Kaapa HeuéTHas, kogek H.264 TpebyeT YETHbIX CTOPOH. MeHbLUee 3HaveHne -crf
AAET Nyyllee Ka4yecTBO M 60bLLIMIA paitn.

Buaeopepaktopbl Shotcut n DaVinci Resolve oTkpbIBatoT Kagpbl C HOMepaMu Kak OAuH kauvn. Tyaa xe
MOXHO J,06aBUTb My3blIKY, MOAMNCK U CKIENKY HECKOJIbKUX TYPOB.

Tpeku

Tpek nokasbiBaeT NyTb ABUXYLLMXCA O6BbEKTOB MO BpeMeHW. ICTOUYHMK - TOUYeYHbIV CN0N NpoeKTa C Noiem
BpPEMeHW, Bpems 3aAaéT «BpemeHHol koHTpoanep» QGIS.



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

Mone Yro 3apaér

Bpewms Mone c patol n BpemeHeM, TekctoM ISO 8601 nam 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

Y kaxzoro obbekTa pacTét NpPoNAeHHbIN NyTb 40 KOHLA TEKYLLErO NPOMEXYTKa KOHTPOANEPa, B TEKYLLEN
TOUKE CTOUT MeTKa C ero Ha3BaHueM. Korga KOHTpoanep BbIKAHOUEH, TPeKM NoKa3biBatoTCa LesmkoM. KHomka
«Y6paTb Tpek» BO3BpaLLaeT C/I0k ObObIUHbIN BUA. HacTpoWKkn TPEKOB XpaHATCS B NMPOEKTE.

Bo BpeMs 3anumcK Typa Tpekun pacTyT Mo Xo4y Typa Yepes BeCb NPOMEXYTOK KOHTPOIepa.

CueHbl

CueHa coxpaHseT BUA LLeIMKOM U Nepesaétcsa ApyrM atogaM. 3Hauok «CLieHa» OTKPbIBAET MEHHo
«CoxXpaHuUTb CLEeHY...» N «OTKPbITb CLEHY...». Pailn cLeHbl MMeeT paclumpeHne .planetx.

B cueHe xpaHaTcs:

® 03a Kamepbl.

® BpemsA «BpemeHHOro KoHTpoaepa».

® (C/IOV MPOEKTa, OTMEUEHHbIE Ha r0bYyCe, CCbIIKON Ha UCTOYHMIK.

® noAasfoxKa, penbed, macwTtab penbeda, rpynnbl paszgena «Cnoun», A3blk NOAMNCEN.
® cTpoku pa3gena «Cnom» - ceTka, 3B€34bl, 0bnaka, Temnepatypa n 3D-3gaHus.

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

Maponb 6a3bl gaHHbIX B Gpai He NonajaeT, ccblika Ha HAcTpowky nogkaroyeHns QGIS octaértca. Ecam
BblOpaHa nanka «Mow MeTKn» LIeSIMKOM UK He BbIBpaHO HUYero, MeTKM B CLLEHY He Nnonajator.

Mpw OTKPBITUW CLEHbI CION MLLLETCA B MPOEKTE MO UCTOYHWKY, €CV ero HeT - fobasnseTcs. OcTanbHble cnoun
npoekTa Ha rnobyce cHMMatoTCsA. MeTku CLeHbl 10XKaTCA HOBOW Nankow, kamepa nepenetaeT B NO3y CLEHbI.
Cnow, KOTopble He HaLWANCh U He OTKPbIINCH, MepeyncaseT CTpoka COCTOAHMA.

Aemo

3Hauvok «/leMo» C akaZeMNUeCcKol Wano4yKolr Ha NaHenn 3Ha4YKOB OTKPbLIBAET NMOArOTOBJ/IEHHbIE CLIEHBI.
Kaxxgas cLeHa nomeLlaet MeTK1 HOBOW nankon B «<Mown MeTkun», KHonka P> noj cnvckoM MPOBOAUT MO HUM
Typ. Manky MOXHO yAanuThb.

Paszgen CueHa Yrto B Hel

3emnsa | Mepmb MeTKkun co 3HauKaMn ¥ MOMEHTaMU BPEMEHU MPOTYJ/IKY, BUAbI METOK C JaTOM, MapLUpyT,
BbljaB/IEHHbIA MHOFOYroAbHWK, NyTb BAOAb KaMbl, 3anvcaHHbI 061€T ueHTpa, 3D-3aaHua

3emnd Boka-Yuka, CrapToBas naowiagka n 3aBog Starbase, nasx, cocegHve ropoga, wocce 3 bpayHceuana,
Starbase 3anuncaHHbI 06NET naoLwaaKm

3emna  lNepmckume CVHTETMYECKMI yYacTOK Y bepe3HNKOB co CKBaXKMHaMM, KPOBASIMU, pa3pe3aMu U BbIpE3OM.
OT/IOKEHUA Typ ¥3 NATM OCTaHOBOK OBOBACHAET MNOA3EMHbIN PEXUM, CM. [T0A3eMHbIN pexnm

3emna | ToHHenu Vegas ToHHenn The Boring Company nog flac-Beracom co ctaHumamu, cm. MNoz3eMHbIin pexxkum

Loop



Pazpen CueHa Yrto B Hel

3emna | Apanbckoe mope CHumkun MODIS 2000, 2014 n 2023 rogo. rpynnoii nepekatoyateneli, oTo kopabnen y
My#Haka 1 kapTa bacceliHa Ha 3kpaHe. Bce kapTUHKM - CCbIKV Ha ajpeca B CeTH, CM.
Hano>xxeHnsa kapTMHOK

3emns | Kapbep, cBoW CuHTeTMYeckan cbéMKa kapbepa y bepesHukos 1 m penbedom rnobyca: 10 ycrynos no 15
penbed M, OTBaJI, NyTb A4 NpoduAs BbICOT. PacTp noxutcsa B npoekt QGIS, cm. Ceon penbed
3emns | ANOHCKUIA XEnob 3emneTpsaceHus, paspes 3eMm C CEKTOPOM OT 3kBaTopa Ao 38.5° c. w., nawuta Slab2 nog,

AnoHwuew, annueHTp 3emnetpsaceHns Toxoky 2011 roga, BynkaH ®Pya3n. OkHo «Pa3pes» no
38.5° ¢. Ww. oTKpbIBaeTCA BMecTe € geMo, nosoca oyaros 300 km

Mapc Mecra nocagox lopa Onanmn, goanHel MapuHep, Mecta nocagok «Ketopnocutn», «lMNepceepaHc»,
MapCcoxoA0B «Yxy>xyHa», «Cnvputa» n «ONnNopTbIOHNTU»
Mapc Kpatep Esepo Mecto nocagku «lepceBepaHca», OKPeCTHOCTW KpaTepa, Npodub BbICOT Yepes KpaTep,

TOYKa Ha Kpato A5 BUAUMOCTH, OBNET KpaTepa, Con «YKNOH» U penbed ¢ macwutabom 3

JlyHa «ANONNOHBI» 1 MecTa nocagok wectn «AnoanoHoB», «JlyHoxoga-1» n «JlyHoxoaa-2»
«JlyHOXOAbI»

Hebo CozBesgmns u apkne  OpwoH, MNneaabl, ranaktnka AHgpomessl (M31), Kaccnones, bonbwas Megseanua, Jlnpa ¢
061bekTbl Heba Beroi, FOxHbIn KpecTt

Bpema nporynku B Mepmun ycnosHoe. KoopanHaTbl MOCaZoK OKPYrAeHbl A0 COTbIX rpajyca.

CHMMOK Buaa n Buj B MakeT

CHUMOK Bupa

3Hauvok «CHUMOK BUA@» OTKPbIBAET OKHO C LUMPUHOW 1 BbICOTON CHUMKaA B NKcensx. CHUMOK MOXeT 6bITb
6onblue OKHa, INobyC AOrpy>KaeT Af HEro NoApobHble Tanabl. Paaxok «MponopLmm OKHa» AEPXXUT BbICOTY
no LMpUHe.

KHonka «CoxpaHuTb...» cnpawwmBaeT Gann PNG namn JPEG v HaumHaeT cHMMOK. Kamepa Ha 3To BpeMs CTOuT.
KHonka «CHATb ceryac» He XAET OCTaNbHbIX TaknoB. [TOANMCb NCTOYHNKOB CTOUT B MPABOM HUXHEM yray
CHUMKa.

Bua B maker

3Hauyok «Bug B MakeT» knagét BUA HeM3MeHHOW KapTuHKoM B MakeT QGIS, cyLuecTByOLWMIA UK HOBBIN.

Mone Yro 3apaér

Maket CyLiecTByroLWMiA MakeT nau «HoBbIA MakeT»

LWnpwuHa, BeicoTa Pa3mep KapTWMHKM Ha MCTe B MUAIMMETPaX

PazpelweHne Pa3pelueHune BbIBOAA MaKeTa, OT HEFrO pa3Mep CHUMKA B MUKCENAX

KapTtuHka xpaHUTCA BHYTpW npoekTa. [locne BCTaBKM OTKPbIBAeTCA OKHO MakeTa.

Apyrve Tena

3Ha4yok «Teno» Ha NaHenn 3HauKoB OTKPbIBAET MeHIo Tes. Beepxy ctount 3emis, nog pasgenvtenem JlyHa v
Mapc, H1Xe NoAMEHH:



MoameHro Tena

MnaHeTbl Mepkypwii, BeHepa, FOnutep

CnyTtHukn Onutepa Vo, Espona, Nannmes, Kanancro

CnytHukm CaTypHa Muwmac, SHuenag, Tedusa, lnona, Pes, Tutan, Anet
AcTepounapl Llepepa, Becra

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

BbibpaHHOE Tes1o BCTaéT Ha MecTo 3emsiv. MeHsoTCA pasMep Lwapa, CHUMKW 1 aTmMocdepa, kamepa
nepeneTaeT K Haya/bHOM Touke Tena. Y Mapca ato ropa Oaumn, y JlyHbl - Mope CNOKOWCTBUS, MecTo
nocagkun «AnosanoHa-11», y Mepkypus - 6acceiriH Kanopuc, y BeHepbl - ropbl MakcBesnna. Y npounx Ten 31o
TOYKa Ha 3KBaTOPEe N HYNeBOM MepuinaHe.

CHumMkm Ten, kpome Mapca v JlyHbl, - rnobanbHble Mo3anku USGS Astrogeology v NASA no cbémke
annapatoB MESSENGER, Magellan, Galileo, Voyager, Cassini n Dawn. lMukcenb TainoB y sksatopa - ot 100 m
y JHuenasa v Bectbl go 120 kv y FOnuTepa. YacTb CHUMKOB He MOXoXa Ha BUJ, r1a30M:

* BeHepa nokasaHa pagapom Magellan, useT nepesaér BbicoTy

* Onwutep - kapTa obnakos Cassini gekabps 2000 roga, obaaka Ha Hel HEMOABMXKHbI
® TuTaH CHAT B 6AMXKHEM MHPPaKPacHOM CBETe CKBO3b AbIMKY

* Mepkypuit, Mo n FaHMMes LBETHbIE, OCTaNbHble Tena cepble

Llap kaxgaoro Tena - chepa, y FOnutepa - cxatbin anamncous. Becta, Liepepa n manbie CNyTHUKM Ha aene
HechepunyHbl, Ha chepe NX CHUMKM Cnerka NCKaXKeHobl.

CHumMkn Mapca - uBetHaa mo3savka Viking MDIM2.1, okono 650 M Ha nukcenb. CHUMKW JlyHbl - KapTa
anbbeno LOLA c oTMmbiBKOW pesnbeda, okono 670 M Ha nukcenb. Y Mapca pa3pexeHHas nblibHas atMochepa,
y JlyHbl aTmMOChepsbl HeT.

Penbed Mapca noctpoeH no seicotam MOLA MEGDR, penbe¢ JlyHbl - no Beicotam LOLA GDR. BbicoThbl
okpyrneHbl 2o 10 My Mapca u go 20 M y JlyHbl. [nkcens BbICOT Y 3kBaTOpa - 2.6 KMy Mapca 1 1.3 km y
NyHbl. Penbed BkAtOUaeTCs TOM Xe cTpokon «Penbed» pasgena «Cion», BepTuKanbHbIN MacwiTab 3agaétca B
CBOWMCTBax BMUAA. BbicoTbl Mapca oTcumntbiBatoTCA OT apeona, BbiCOTbl JIyHbl - OT chepbl pagunycom 1737.4
KM. BnaguHbl HUXKe HyAs COXPaAHAROTCA, [HO PaBHWHBI Da1ada NEXUT Ha 7-8 KM HUXe HyAs.

Ha apyrux Tenax pabotatoT HaBuraums, cetka, 3Bé3/bl, AMHerKa, <Mou MeTKun», Typbl, CHUIMOK BUAA W CLEHBbI,
Ha Mapce v JlyHe ewwé u penbed. BoikntoueHbl GyHKLMW, JaHHbIE KOTOPbIX €CTb TONbKO AN 3eMAu:

® BekTOpHas OCHOBA, obnaka, Temnepatypa, 3D-34aHus 1 conHue

® C/NOW NpOEKTa M UX MOAMUCK, TPEKM

® CuHXpoHwm3aums c kapton QGIS n onpeaeneHre o6bEKTOB

® Mouck MecTa no HasBaHuto. KoopaunHatel B nosie novcka pabotatot

Kaxxgas MeTka MOMHUT CBOE Teno. B «<Mownx meTkax» BUAHbI METKW BCEX TeN, Ha rnobyce - TONbKO METKU
TekyLero. [epenér Kk MeTke Apyroro Tena CHavyana nepexksatoyaeT Teno. Typ NPOXOAUT OCTaHOBKM TeKyLLero
Tena. CueHa XpaHuT TeNO N OTKPbIBAETCA Ha HEM.



NMomoLwHMK

MoMOLHMK OTBEYaeT Ha TeMbl U NPOCb6bI N3 CTPOKK «lounck». 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
C/I0BaMU, HaMprMep «nokaxu paspes vyepes ANOHCKUI XENOD» nan «rae camble rnybokme 3eMAeTpaceHns y
AinoHuu 3a mecsu». HyxxeH cBoi katou APl BeibpaHHOro cepsuca.

B okHe «[MoMoLHMK» MAET pasroBop. CTpokKa CBepXxy Ha3blBAeT CEPBUC U MOAEJb, KHOMKa «Hactponku...»
OTKpbIBaeT OKHO «HacTponkn nomoLHnKa». B HEM BbIBUpatoTCs cepBUC, aZpec U MOAeNb, BBOAUTCA KUY U
ctosT pnaxku. Mo ymonuanuio BoibpaH OpenRouter ¢ 6ecniaTHON MOAENbHO.

* CepBucC. Y KaxA0ro cepBuca CBON KoY, afpec U MOAeNb.

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

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

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

© «OpenRouter (ecTb 6becnnatHbie MOAENMN)» - MOAENN MHOTUX Pa3paboTUNKOB Yepes OAMH KoY.
Mogenun ¢ :free B Ha3BaHWW BecnnaTHbI, KOJMYECTBO 3aMPOCOB B CyTKW OorpaHuyeHo. Mo
YMOJ/lYaHWIO openrouter/free - OH caM BblOMpaeT cBOOOAHYO HecniaTHyto Moaenb. Ecim
BblOpaHHas Mmogenb :free 3aHATA, 3aNpPOC YXOANUT B openrouter/free.

o «CsoW cepsuc, Hanpumep Ollama» - ntoboi cepsuc popmarta 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 kKatoy 6e3 MacTep-naponis» Mo yMonyaHuto otMeyeH. C HUM
K/HOY COXPaHAETCS OTKPbITbIM TEKCTOM B HacTpoikax npoduns QGIS, mactep-naponb He
cnpalumBaeTcs. Takol KoY npoymTaeT ArboM, y Koro ectb A40CTyn K nanke npoduns. bes dnaxka
KNHOY YXOAWT B MeHeaxxep naposer QGIS, n QGIS moxeT cnpocuTb MacTep-napob.

* Yro ymeeT NOMOLLHUK. [1epenéT K Touke 1 MONCK MecTa, CMeHa Tena, CTPOKK pasgena «Caom» n
LIKana BpemMeHu, paspes 3eMan 1 pa3pes BHM3 BAOJIb TOYUEK, CBEAEHMA O TOUKE N CBOAKA
3eMIeTPACEHNA B paMKe.

* Mertku - B KML. MeTkun, NyT!, MHOTOYro/ibHWKW, Nanku 1 Typbl MOMOLLHMK NpegaaraeT JOKYMEeHTOM
KML. Mog nctopueli pasroBopa NOsBAAETCA NPeAIOXeHMEe C KHOMKaMn «3anucatb B «<Mou MeTku»» 1
«OTMeHNTb». 3anuncb UAET TONbKO MO KHOMKe. MeTkW, BblgeneHHble B «Monx MeTkax», MOMOLLHUK
MoxeT npoumntate B KML 1 BepHyTb ncnpasaeHHbIMN.

* Yro yXxoauT Ha cepBep Moaenn. TekCT 3anpoca, Touka B3rna4a, Teno 1 BKAHOUYEHHbIE CTPOKM pa3jena
«Cnown». HazBaHwns cnoés npoekTta n «Moux MeTok» He yXOAAT, KPOMe METOK, BblAeEeHHbIX
no/sb3oBaTesnem.

[eNncTBmsA NOMOLLHMKa BUAHBI B UICTOPUN pasroBopa cTpokaMu «[encteue». Mogpsas NOMOLWHKK AenaeT He
6onblue LeCcTV KPyroB AeUCTBUM, MOTOM OCTaHaB/IMBAETCS.

MeTku no onucaHuro

Tema B cTpoke «[lonck», Hanpumep «nyTtewecteusa Konymba» nam «6utebl CToneTHel BOWHbI», CTAHOBUTCA
MeTKaMu, eciv MecTa € TakUM Ha3BaHueM He Hawnock. Ctrl+Enter B cTpoke 1 kHonka «Co3aaTb METKM» OKHa
«[MomoLHMK» co3aaroT MeTkK cpasy, 6e3 novcka mecta. Mogenb otBeyaeT ogHUM AokymeHTOM KML, oH
Cpas3y 3anucbiBaeTca HOBOM Nankow B «Mow MeTKu», Kamepa NIeTUT K MeTKaM.



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

® MecTa 1 cobbITUA NPUXOAAT TOUKAMK, MapLPYTbl, POHTLI U FPaHULbI - IMHUAMW MO HaCTOALLEMY
nyTW, TEPPUTOPUN - MHOTOYTOIbHUKaMM.

® Bpems CTOUT y Kaxa0u MeTKW, A1 KOTOPOW M3BECTHa XOTA Obl gaTa uan rog. Y cobbITus 3TO MOMEHT, y
noxoga, ocafbl WV MPaBJEHNA - MPOMEXYTOK.

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

* CmMeHa TeppuUtopumn Uan AMHUM GPOHTa NPUXOANT HECKOAbKUMUK dUrypamm ¢ NpomexyTkamu noapss,
Ha LuKaje BPeMEHW OHU CMEHSAIOT APYr Apyra.

® B nokymeHTe He 6osblie 100 meTok.

OTBeT MAET NoTOKOM. [Noka OH MAET, MOJ CTPOKOM BUAEH CUET NMPULLIEALLNX METOK U ccblaka «OCTaHOBUTb».
OcTaHoOBKa OCTaB/IfET METKW, KOTOPbIE NMPULLAN LiesIMKOM. Tak Xe NnocTyrnaeT Moay/ib, 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 BpeMeHeM. LLikana
BPEMEHM OTKPbIBAETCA Ha MPOMEXYTOK OT MepBOn A0 nocnesHer aatbl. Ccbinka «OTMEHUTb» yaanaeTt
CO3/,aHHY0 narnky.

Tema Bpoge «lNepBasa M1poBas BONHa» 0ObI4YHbIM NOUCKOM MO Enter HaxoAWT MecTa € 3TUMK COBaMu B
Ha3BaHwWK. Torga noj CTPOKOM CTOUT ccblika «Co34aTh METKM MO TeMe», OHa AeNaeT TO Xe, YTO KHOMKa.

KoopauHatbl 1 aaTbl Aa€T MOAENb, OHWN TPebyroT NPOoBEPKMN.

Mpocb6bl 3 ctpokn «Mounck»

Mpocbby MOXHO BBECTU U B CTPOKY «IMonck» neBor naHenn. NMoMOLLHMKY YXOAWUT 3anpoc C BONPOCUTENbHbIM
3HaKOM, 3anpoc OT LIeCTM CNOB 1 3anpoc, KOTOPbIA HaYMHAETCA CI0BOM MPOCbOLI MAKM BONPOCa, Hanpumep
«MOKaXU», «rae», «CKoJbKo». Tema, ans kotopon Nominatim He Hawén mect, HanpuMep «[lyTelecTBus
Konymba», cpasy npespallaerca B MeTKM, Kak Mo KHOMKe y CTPOKK. Bonpoc, Ans KOTOPOro MecT He HalLaoCh,
yXOAMWT B pa3roBop. BHe 3eMan nomMoLHWKy yxoAnT ntobow 3anpoc, kpome koopanHat. OTBeT nosBaseTcs
noJ, CTPOKOW, cCblnka «Pa3roBop...» OTKPbIBAET OKHO «[OMOLLHMK» C UcTopmein. MeTkn, KoTopble NpeaoXu
MOMOLLHWK B pPa3roBope, CTOAT NOJ, CTPOKOW CO CCbIKOM «3anucaTb B «Moun MeTkm»». dnaxok «OTBeyaTtb Ha
Npocbbbl U3 cTpokn «Monck»» okHa «HacTpokun NOMOLLHMKa» BbIKNOYaeT 3Ty paboTy, Toraa cTpoka uiet
TO/IbKO MecTa 1 KoopAnHaTbl. be3 coxpaHéHHoro kntova API cTpoka TOXe ULLET TONbKO MecTa.

3Bé3gHoe Hebo

MyHKT «Hebo» MeHo «Teno» nokasbiBaeT HeHO M3 LieHTpa HebecHol chepbl. Ha HEM MaeuHbiii nyTb, 5080
3BE37 A0 6-1 3BE3AHOM BENNYUMHDI, IMHUN U Ha3BaHWs 88 co3Be3aunii, MMeHa apkux 3Bé34, ConHue, JlyHa u
nnaHeTbl oT Mepkypus o HentyHa. CeBepHbIVi NOAKOC MUPa BBEPXY, BOCTOK C/1EBA, KakK Ha 3BE3HOW KapTe.

AencrBue Yro pgenaer

MepeTacknBaHWe NeBON 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 MeHbLLE
[lBOVHOM Wen4yok npaBoM Mone 3peHuns BABOE HoAbLle

CTpEJ'IKI/I B3FJ'IRA CABUTAETCA Ha AeCATYHO YacCTb BbICOTbl OKHa



CTpoka cocToAHMA NoKa3biBaeT Noje 3peHns, NPAMoe BOCXOXAEHME N CKIOHEHWE TOUKM NOJ KYPCOPOM.
JKBaTOpMasabHble KoopamHaTbl oTHeceHbl K anoxe J2000.0. ConHue, JlyHa 1 nnaHeTbl MOKa3aHbl Ha KOHeL,
NPOMeXyTKa OTKPbITOW LUKa/bl BPEMEHU, MHaUYe Ha MOMEHT YacoB KOMMboTepa. [onoXeHns naaHeT
oTanyarotcs ot apemepug JPL Horizons He 6onblue yem Ha 0.2° B 1800-2050 rogax, nonoxeHue JlyHbl - He
6osbLwe yem Ha 0.3°.

MyHkT «Co3BE3AMNA» TOTO XE MEHIO YOUpaeT 1 BO3BPaLLAET IMHMM N Ha3BaHUA CO3BE3ANIA. 3BE3AbI, NX
nmeHa, ConHue, JlyHa 1 naaHeTbl OCTaroTCA.

Ha Hebe paboTatoT MeTkM U Typbl. «COXPaHUTb BUA» CTaBUT METKY C HarnpaBAeHWeM B3risa U Nosem
3peHus. «HoBas MeTka» CTaBUT TOUKY LLLENYKOM MO Heby. «3anumcaTb Typ» 3anucbiBaeT ABUXKEHWE No Heby.
MeTkn Heba xpaHaTca B «<Monx MeTkax» BMeCTe C MPOYMMU, Ha Hebe OHM MoKasaHbl XXENTBIMU KPY>KKaMM C
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.

JNnHelika, CUHXPOHM3aLMA N oNPoC 06bEKTOB Ha Hebe BbiktoUeHbl. CHUMOK BuAa coxpaHseT Hebo BMecTe ¢
nognucamu. CueHa XpaHUT HanpasieHve B3rnaja 1 noe 3peHus. Ytobbl BEpHYTbCA K Tesly, ero BbibmpatoT B
TOM Xe MEH!O.

OrpaHuueHus

* Cnou npoekTa fexaT Ha pesbede KapTUHKOW, MOAHATb MW BblAABUTbL CIOW MO MO0 Henb3A. MNogbem
 BblAaBANBaHME eCTb Y CBOMX METOK.

® KapTvHKM CNOEB MpoOeKTa N0 BPeMEHW KOHTpOJIepa He GuabTpyrOTCA.

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

® 3anucb Typa MAET Mej/IeHHee caMoro Typa.

® 3paHuA - KOPOHKM C NAOCKOW Kpbilwer, GopMbl Kpbilw 1 dacasbl He NepeaaroTcs.

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

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

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

NCTOUHNKM pAaHHbIX

KocmocHumkw - Esri World Imagery, ycnosus 3aaaét Esri. Kaptorpaduueckune gaHHblie © yyacTHUKM
OpenStreetMap. BektopHble Tannbl 1 3D-3aaHumsa - OpenFreeMap. Penbed - Mapzen Terrain Tiles, saHHble
SRTM, GMTED, ETOPO1 un apyrux nctounmnko. O6naka - NASA GIBS, cHumkm VIIRS. Temnepatypa - NASA
GIBS, MODIS 1 GHRSST MUR. 3B&3abl - kaTanor apkvx 38é34 Menbckoro yHnesepcuteta. 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.
CHMMKM Npoumx Ten - rnobanbHble Mo3ankn USGS Astrogeology n NASA Photojournal no gaHHbim NASA,
JPL, DLR ¥ MHCTUTYTOB MUCCUIA, MOAMMCH KaXXA0ro Tena 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 ACTPOHOMMYECKOTO ajibMaHaxa.

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

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