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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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O moayne

Yro genaer
CkpblBaeT 1 MOKa3bIBaEeT NEBYO NaHesb, BUA 3aHMMaeT eé MecTo

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

CeazbiBaeT rnobyc c okHoM KapTbl QGIS

Bk/touaeT onpoc Lweaykom no rnobycy

OTKpbIBaET OKHO «JIMHenKa»

OTKkpbiBaeT OKHO «HoBas MeTka»

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

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

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

CoxpaHsert Bug B dpainn PNG vnam JPEG

Knagét Bug kaptuHkoi B makeT QGIS

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

[oTOBbIE CLUeHbI MO Tenam, cM. [lemo

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

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

ynpaBneHme, NCTOYHUKWN AaHHbIX, CCbINIKA



Crpoka cocrosaHus

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

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

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

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

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

HaBurayus

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

Mbiwb

JeictBue Yro npoucxoaut

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

Koneco Mpubanxaet n oTaanset. Toyka Noj KypCcoOpOM OCTaéTcs Ha MecTe

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

[JlBOVHOMN LWeNYoK npaBoM OtpaneHve B 2.5 pa3a

KHOMKOM

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

LLlenyok npaBoi KHOMNKOW MeHto TOUKM Moj KYpCOpOM

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

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

Knasuwm

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

KnaBunwa Yro npoucxoaur
Crpenku CaBur BUAa Ha ABajLaTyro A0 WMPUHBI OKHa

Shift u ctpenku MoBOPOT M Hak/NOH Ha 3°



KnaBuwa Yro npoucxoaur

Ctrl n ctpenku B3risg no ctopoHam Ha 3°
PageUp, natoc MpunbanxeHne Ha war Koneca
PageDown, MuHyc 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»
®naxkun B HEM cpabaTbiBatoT cpasy, 6e3 KHoMNkn «OH6HOBUTb>.
Paspen Crpoku

OcHoBa MNCTOUYHMKM CHMMKOB 1 KapT, KPY>KOK BbI6Opa Y OAHOTO, NocneaHss cTpoka «/06aBunTb UCTOUHWK Tali/IOB...»



Pazpen Crpokn
Penbed BbicoTbl Mapzen Terrain Tiles n OTMbIBKa CKJIOHOB
KapTtbl 1 cnon  CTpoka OTKpbIBaeT BUTPUHY KapT U CN0éB, CM. «KapTbl 1 ciom»

KapTa lpaHuLUbl 1 Ha3BaHwus, TpaHcnopT, MNpupoaa - BekTopHasa ocHoBa, KoopanHaTtHasa cetka, 3D-3aaHuns

3aronoBku pasgenos 6e3 ¢paaxkkos, haaxky CTOAT y CTPOK. BekTopHas ocHoOBa AennTcs Ha rpynnbl
«[paHnubl 1 Ha3eaHmA» (TpaHuubl, HacenéHHble NyHKThI, HasBaHna BogoémoB), «TpaHcnopT» (Joporwy,
Homepa gopor, XenesHbie goporu, AsponopTsl) n «[pupoga» (Pekn, Boagoémel, BeplumHbl, 3anosBegHunkm u
Havunapkm).

BekTopHas ocHoBa 6epétca n3 Tanos OpenFreeMap. [Mpy nepBOM OTKPbLITUM BKAKOUEHbI FPaHNLbI,
HaceNE€HHble MYyHKTbI, penbed 1 3BE3abl. [ogcka3ka KaXA0oW CTPOKM rOBOPUT, Kak O6BbEKT HapuCoBaH U C
KaKoOW BbICOTbl OH BUAEH.

LLlar ceTkn MeHsAeTCA € BblCOTOM KaMepbl, OT 30° U3 KOCMOCa A0 CeKyHA Y 3eMAuN. 3BE3Abl CTOAT TaK, Kak OHU
CTOST Hafj 3eM/IEN B 3Ty MUHYTY, W racHyT, KOrAa kamepa onyckaetcs Huxe 150 km. KapTvHka MaeyHoro
nytwn, okono 10 MB, ckaumBaeTca npy nepBoM nokase 3B€34 1 Janblue 6epétca u3 kawa QGIS. Obnaka nexat
neneHomn noeepx cHUMKa. CHer 1 néa B obnaka Toxe NONaAatoT, OHU TOTO Xe LBeTa.

Kapta «TemnepaTtypa NnOBepXHOCTU» BUTPUHbI packpaLlvBaeT CyLlly U MOpe CBOUMM LUKanaMu, LLKabl B
rpagycax Llenbcus ctoat B 1eBom HuxKHeM yray Buga. Cylua - TemnepaTtypa camol MOBEPXHOCTU AHEM, a He
BO34yxa, CBoAKa 3a 8 gHel. Nog obnakamu Ha cylie 6biBatoT Nnponyckn. Mope - TemnepaTtypa Bo4bl Y
MOBEPXHOCTM 3a CYTKMU.

Cnon «ConHue» ocBellaeT penbed 1 34aHNS CO CTOPOHbI COMHLA. HouHas cTopoHa 3emaun TEéMHas, BO34yX
HaZ Hel He cBeTUTCA. Ha Helt ropsaT orHm ropogos - cHumok NASA Black Marble 2016 roga, nukcenb okono
600 M. B cymepkax OrHuM racHyT BMecTe C HOUbHo, Noj obnakamu oHu cnabee. Bpems conHua - KOHeL,
NPOMeXXyTKa OTKPbITOW LUKa/bl BPEMEHW, TaK BUAHO OCBELLEeHMe B Yac MeTKW. be3 Wwkanbl conHue naét no
yacam KomnbtoTepa. bes cnos «ConHue» CcBET NagaeT ¢ ceBepo-3anaga nog 45° kak Ha kapTe penbeda.
[MonoxeHne coNHLa cUMTaeTcsl C TOUHOCTbIO okoso 0.01°, TeHel HeT.

Haznvcu ocTatotcs poBHbIMY NPU NFO60M MOBOPOTE N HAKJOHE M He Hane3atoT Apyr Ha Apyra. [MyHKT 3a
ropou UAn 3a TOPU3OHTOM He MOoAMNMUCaH.

Cnon «YKNOH» 1 «IKCNO31LUMA» packpallnBatoT MOBEPXHOCTb MO BbiCOTaM penbeda. YKAOH - yron ckKaoHa K
ropusoHTy, knaccel 0-2°, 2-5°, 5-10°, 10-15°, 15-25°, 25-35° n kpyue 35°, OT 3€NEHOro K IMNOBOMY.
IKCNO3MLMA - CTOPOHA CBETA, KyAa CKNOH 06paLLéH BHM3, y KaXKAOW 13 BOCbMW CTOPOH CBOW LIBET, MECTO
posHee 0.5° cepoe. LLIkana CToMT B NEBOM HUXKHEM YTy BUAA. YKIOH CYMTAETCA MO HACTOALMM BbicoTaMm, He3
BEpTMKanbHOro Macltaba smaa. Cnom ectb y 3eman, Mapca v JlyHbl, y APYrvx Ten BbICOT HET. TOYHOCTb
orpaHv4eHa nukcenem BbICOT. Ha 3eMae oH 0k0n10 5 M y 3kBaTOpa Ha caMoM NoApobHOM ypoBHe, Ha Mapce
2.6 KM, Ha JlyHe 1.3 km.

Cnon «[opu3oHTanm» pucyeT Ha MOBEPXHOCTU IMHUM PaBHbIX BbICOT, Kak Ha Tonorpaduyeckon KapTe.
CeueHne penbeda 3aBUCUT OT NpUBAMXKEHUA - war u3 psaga 1, 2, 2.5 n 5 meTpoB, yMHOXeHHbIX Ha 10 B
HY>XHOW cTeneHun. B6an3m Hag cpeaHVMUM LUMPOTaMu OH 5 M, C BbICOTbI B AeCATKN kKnnomeTpos 20-50 m.
Kaxxgaa nAtas ropm3oHTanb YTOALLEHHAA. HXKe YpOBHSA MOPSA MHUK CUHWE, 3TO 1306aThbl. [4e ropmsoHTanm
C/IMBAIOTCA Ha KPYTOM CKIOHE, OHU H6ieaHetoT. FOpU30oHTann CTPOATCA MO TeM Xe BbICOTaM, UTO YKJIOH, 1Y
HWX Ta e TouHocTb. Cnor ecTb y 3eman, Mapca 1 JlyHbl.

YTONILLEHHbIE FOPM30HTaNN NOANUCaHbl OTMETKOMN, Kak Ha Tornorpaduyeckom kapte. OTMeTKa CTOUT B
pa3pbiBe NMHUK, BepX Lndp obpalyéH Kk nogbémy. Moanncy Het y Kpas Taina, Ha KpyToM mn3rnbe AnHum un
Tam, rae cocefjHne ropusoHTanm 6amxe BbICOTbl LMdpP. POBHas NOBEPXHOCTb O3epa Ha OTMETKe rOpU30oHTaNn
JMHVEN He CYMTaeTCa M He 3aN1BaeTCs.



MyHKT «Fopm3oHTanm Buaa B npoekT QGIS...» MeHo Ha rnobyce BbIrpy>KaeT ropM3oHTaAN yvacTka BOKPYr
TOukwM B3rasga cnoem GeoPackage. MyHKT ecTb, noka cor «FOpPU30OHTaNN» BKAKOUEH, U TONLKO Ha 3emJe.
YyacTok - nonoca Buga LMPUHOW M BbICOTON OKHa B TOUKE B3r144a, CeYeHMe - Kak Ha 3KkpaHe. BbicoTbl
porpyxatotcs go 30 c. Chon noxmtcs B rpynny «PlanetX - ropusoHTann» BBepxy AepeBa cnoés. [None elev -
OTMETKA, YTOLLEHHbIE IMHUW TOJILLLE N NOAMNCAHbI.

Fny6rHbI MOpEl N OKeaHOB - YacTb penbeda. [JHO NexnT Ha CBOUX rnybuHax, a Haj HUM Ha ypOBHE MOpS
NexuT nonynpospavHas Boga. Menbue 200 M Boga npo3payHee, y 6epera BuaAHO AHO. CTpoka COCTOAHMA
HUXKE YPOBHS MOPS MULLET r1yOuHY Nnog Kypcopom. FnybuHbl 6epyTcs 13 Tex Xe TanaoB Terrarium, 4to u
BbICOTbI CyLLUW, B OKeaHe 3To gaHHble ETOPO1. Ha3BaHua Mopeli ocTatotcs Ha ypoBHe Mops. Mpoduab BbICOT,
JIMHEeWKa M YKJIOH CYMTALOT AHO, BUAMMOCTb U3 TOUYKMN M MHCONALMA - MOBEPXHOCTb BOAbI. [poduab HUxXe
YPOBHSA MOPS NMoKa3sbiBaeT BOAY W NYHKTUP YpoBHA Mops. Cyxne BnaanHbl HUXe Hynsa, HanpuMep MépTteoe
MOPeE, BbICOTbl OT MOPSA He OTANYatoT, Ha Npoduae oHW Toxe 3anuTbl. Daaxxok «INy6uHbl MOpen 1 okeaHOB»
B rpynne «Penbed» OkHa CBOMCTB BMAA UX OTK/IKOYAET, TOrAa BbICOTbI HUXXE YPOBHA MOPS CUMUTAIOTCA HYNEM
" Mope poBHoe. [lyBuHbI eCTb TO/IbKO Y 3eMaun.

Cnon «[Maneoreorpadus» nokasbiBaeT 3emto B npoLwsioM, 4o 540 maH net Hasag, no kaptam PaleoDEM
PALEOMAP (Scotese n Wright, 2018). KapTa Bo3pacta - BbICOTbI Cylu 1 raybuHbl Mops ¢ ceTkor 0.1°, okono
11 KM, packpalleHHble MO BbICOTE C OTMbIBKOW. BO3pacT B MuAMOHax neT 3a4a€T NOA3YHOK B IEBOM HUXKHEM
yray BWAQ, Wwar 5 MJH neT, pagomM noAnucaH reonornyecknii nepmog. KHonka P nokasbiBaeT BO3pacTbl
noapaa K HactoawemMy. HbIHeLWHUA CHUMOK, FpaHuLbl, MOANUCK 1 penbed Ha 3TO Bpemsa ybpaHbl, HacTpoika
penbeda npu 3ToM He MeHseTcA. KapTbl nexat Tannamu B xpaHuauie planetx-terrain, npy nepsom nokase
BO3pacTa Hy>KeH MHTepHeT. HoBbI BO3pacT BCTAET cpa3y B rpyboM BUAE 1 YTOUHAETCSA MO Mepe 3arpysKku.
Mpw OTKPBLITMM OKHa CTPOKa BbIK/JFOYEHa.

Kaptbl u cnoun

Crtpoka «KapTbl 1 cnon» pasgena «Cnoun» oTkpbiBaeT BUTPUHY. B Heln kapTbl NASA 1 norogel. Tam xe cion
rpynn «Hebo n ceeT» (3Bé3abl, Obnaka, ConHue, CnyTHUKN), «Heapa» (3emnetpsiceHus, paHULbl NANT,
Paspes 3emaw, MNManeoreorpadus) n «AHanms penbeda» (YknoH, dkcnosunums, FlopusoHTtanm). Chou
BKJIFOUAIOTCA LLLESIYKOM HE3aBUCMMO APYT OT Apyra v OT KapTbl, BKIKOUYEHHbIV CION OTMeYeH 3e1EHOM
6upoukon. Bknagka «CnyTHUKM» BUTPUHbBI NOKa3biBaeT KAPTOUKM rpynn cnyTHMKOB. LLenyok no kaptouke
BK/ItOYaeT uam ybupaet rpynny. MNepsas rpynna BkatoyaeT cnor «CnyTHUKM», nocnesHsas ybpaHHasa ero
BbIK/ItOYaeT.

Kaxxzgas kapTa nokasaHa npeBbto - eé TanoM Hag EBpasveit Ha nocnesHWIA rOTOBbINV AeHb NOBEPX
NOA/NIOXKKN. Y nosert NPorHo3a 1 NoXxapos BMECTO Talla Nosoca LBETOB WKasbl. [1og npeBbto - Ha3BaHWe U
AeHb KapTbl. KHOMKW BBEPXY OCTaBAAIOT KapTbl OAHOM FPynMbl, CTPOKa «HalTh KapTy» ULET MO Ha3BaHWH.
LLlenyok no kapTe nokasbiBaeT eé Ha rnobyce, MOBTOPHbIV LeNYoK youpaeT. KapTy ybupaeT 1 KpecTuk Ha eé
LIKane B 1EBOM HMXHEM yray Buaa. Ha rnobyce ofHa KapTa BUTPWHbI, €€ Ha3BaHWe CTOUT B cTpoke «KapTbl 1
cnow».

Tembl NASA - pactpbl No AHAM, Mecsuam uam rogam 13 cay>kobsl NASA GIBS. [leHb psfa cumtaeTcs roToBbIM
yepes CyTKW, paHblle ero CHUMOK NycT. [pynnbl BUTPUHbI Takme:

® «[lnaHeTa OrHsA» - 0Yarn NoXapos, AbiM, ONTUYECKas TO/LMHA a3P030, YrapHblil ras 1 ero Bbl6pochl.

* «[naHeTa BOAbI» - OCaAKM, BNAAXHOCTb NOYBbI, CHEr 3a CYTKW, CHer 3a 8 cyTok, Macca cHera, MOPCKOW
nép, BOAAHOW nap, Xx10poduas, CONEHOCTb MOPSA U HAaBOAHEHWS.

* «[lnaHeTta BO3ayXa» - ANOKCKA a30Ta, ANOKCUA CEPbI, METaH, YINEKUCbIN Fa3 U O30H.

® «3eMAf N XN3Hb» - PaCTUTENIbHOCTb, Mblb, HOUYHbIE OTHWU 1 TUMbI MOKPOBA.



Tema nexxnT Nosynpo3payHor packpackor NoBepX CHUMKA, TaM, FAe AaHHbIX HeT, CHUMOK BuaeH. Lkana ¢
Ha3BaHWEM, eAUHULAMM U AaTOW CTOUT B JIEBOM HUXHEM Yy BUAA. [leHb TeMbl 3aaéT npasblil 6eryHok
LUKaNbl BpeMeHM, cM. «Bpems meTok 1 Wwkana BpemeHw». BoibpaHHas Tema OTKpbIBaEeT LiKaay Ha nocaegHem
AHe psaga. U3 beryHka 6epétcs 6amkanimii He 6osee NO34HWI AeHb PS4, MPONYyLLEHHbIE AHN paja
nponyckatoTca. HoBas TeMa npu OTKPbITON LiKane 6epET TOT e MOMEHT. YacTb psfoB OTCTaéT OT
CErofHALWHEro AHA Ha MecsLbl, 3TO CKa3aHO B NOACKa3ke TeMbl. TeMbl €CTb TOABKO Y 3eMN.

CHer 3a cyTkn no cHumkam MODIS BuaeH ToIbKO TaM, T4e B TOT AeHb He 6b110 061akoB 1 6b110 cBeTno. 15
aHBaps 2026 roga Hag 3anagHoin CMbMpbLo CHer 3aKpbIT Ha 78 % nyiowaan obaakaMu 1 MNOASIPHON HOUbHO.
CBogka 3a 8 cyTok 3akpbita Ha 40 %. Macca cHera - pacyét mogenn SMAP no gaHHbIM CryTHMKA, MPOMNYCKOB
noz obnakamu y Heé HeT. CHeXXHble TEMbI MOKa3bIBAKOT TO/LKO CyLuy. JIEA Ha 03épax ecTb B CBOAKE 3a 8
CyTOK, €4 Ha Mope - TeMa «Mopckol néa».

LUTopka cpaBHeHUA AHeN

KHoMka S Wwkanbl BpeMeHW AennT Buf, LUTOPKOW. MNpaBee LUTOPKM TeEMa NoKa3aHa Ha AeHb LUKabl, 1eBee - Ha
CBOW AeHb. [1o yMONYaHWUIO 3TO TOT Xe JeHb rof Ha3ag, Y psaa Kopoye roga - ero nepsbiv AeHb. Hag
LUTOPKOW CTOAT BUpPKM € AHAMU 0beunx yacTeir. KHonku < 1 > neBor BUpKK cABUratoT €€ AeHb No pagy TeMb,
KpecTuk ybumpaeT Wwropky. LLITopka TAHETCA MbILLbIO 3@ MONOCY C KPY>KKOM.

benas NMHWA NO rpaHULEe ecTb 1 Ha CHUMKe BUAQ, W B 3anucy Typa. LUtopka pabotaet c Temamu NASA. Y
nosew nporHo3a GFS, noxapoB 1 TeMnepaTypbl MOBEPXHOCTUN WTOPKM HeT. CMeHa TeMbI OCTaBASET LUTOPKY,
eé JeHb VLWEeTCA B pAgy HOBOW TeMbl. BbiktoueHHas Tema ybupaert wropky.

Moroaa

lpynna «lMoroga» cTomT NepBou B BUTpUHe. [NepBas eé kapTa - «TemnepaTypa NOBEPXHOCTM» CyLUN U MOPS
no NASA. OctanbHble - «TemnepaTtypa Bo3ayxa» Ha BbicoTe 2 M, «Ocagkun» B MM/Y, «BeTep» Ha BbicoTe 10 m
B M/Cc 1 «O6nauyHOCTb» B NpoLieHTax. MNons gaét mogens nporHosza NOAA GFS c warom cetkum 0.25°, okono 28
kM. [Mone BbibUpaeTcsa B BUTPUHE, kak Tema NASA.

MoMeHT noas 3a4aéT WKana BpeMeHu. BoibpaHHOE nosie OTKPbIBAET LKAy Ha HblHELLIHEM MoMeHTe. LLlkana
oxBaTtbiBaeT 10 cyToK A0 cBeXero Bbinycka Mogenn 1 16 cyTok NporHosa nocse Hero. byayuiee - nporHos
CBEXErO BbIMyCKa, Ha NepBble 5 CyToK Mo yYacy, fanblue vepes 3 yaca. [polnoe - aHann3 Mojenm Ha
6avkanwmii Yyac. KHonKm < 1 > Wkanbl CABUIatOT MOMEHT Ha Yac, P> nokasblBaeT Yacbl NOAPAA U XAET
3arpysku kaxgoro. Mogenb BbinyckaeTcs 4 pasa B CyTKWU, HOBbIW BbIMYCK BbiKAajbiBaeTcs yepes 4-5 vacos.

Mone Ha Becb mup BecnT 0.5-0.8 MB 1 NprxoanT 3a HeCKoNbKO cekyHa. LLikana B neBOM HMXHEM yray
noka3sblBaeT efnHNLblI M cpok noasa no UTC. 3To pacuéT mogenn. ObaayHOCTb MOAeNN - He CHUMOK 06.1aKoB,
CHUMOK AaéT cTpoka «Obnaka».

[ToBepx packpacku Noasa CToAT ero ymcna. Temnepartypa gaHa B rpagycax, 0OCagku B MM/J, BeTep B M/C,
06/71a4HOCTb B NpoLueHTax. Yncaa cToAT B y3nax CeTku LWMPOT U AOATOT, OKOO LWecTu nonepék suaa. LLar
Y3/10B MEHSIETCS C BbICOTOM 1a3a, oT 30° n3 kocmoca fo 0.25° B6an3m. 3HaueHns bepyTcs 13 TOro xe noss,
HOBbIX 3aNpPOCOB B CeTb HeT. Tam, rae ocagkoB MeHbLe 0.1 MM/Y, Yncen 0CaskoB HeT.

[MepBas kapTa «[1naHeTbl OrHA» - «[loxapbl». OHa NoKa3biBaeT o4arn NoXapos 3a nocnegHune 24 yaca no
cHumkam VIIRS cnytHrka NOAA-20 13 ceogkn NASA FIRMS, okono 78 Tbicau oyaros. Touka CTOUT Ha mecTe
ouara, LBeT 1 pa3mep Noka3biBaOT MOLLHOCTb M3nyyeHus oT 1 go 1000 MBT, Wwkana CTOUT B IEBOM HUXHEM
yray sBuga. Ceogka, okoso 6 Mb, 3arpy>xaertca npu KaxgoM BKAOUEHUN cTPoku. Ovarn CToAT Ha LwKane
BPeMeHM No BpemeHu cH1mMKa. LLlesnyok no ouary B pexxnme «O6bekTbl» MOKa3biBaeT €ro MOLHOCTb, BPeMS
CHMMKa W JOCTOBEPHOCTb.



Cnon «'paHunLbl NANT» NoKa3biBaeT rpaHuLbl iMTocdepHbix NanT no mogenn PB2002 (Bird, 2003). KpacHble
JMHUN - Pa3ABUT MANT Ha OKeaHNYeCKMX XpebTax N KOHTUHEHTa/bHbIX pudTax, 3eN€Hble - CABUT MO
TpaHCHOPMHBIM pa3ioMaMm, CUHUE - CXOXKZAEHME B 30HaX CyOAyKLMN 1 KOAAU3MW. Ha3BaHWA NANUT CTOAT
Hagnucamu. Lenyok y rpaHmubl B pexxume «O6bekTbl» MOKa3biBaeT TUM rPaHULbl, Mapy MJANT U CKOPOCTb UX
OTHOCUTENbHOTO ABUXXEHWUA B MM/rog. B nape naut kocas yepta no 3anucu Bird nokasbiBaert, kakas navta
yxoauT nog kakyro: «<PA\OK» - TuxookeaHckas nog OXOTCKy'o.

Cnoit «3eMneTpaceHna» NokasblBaeT 3eMAeTpaceHns MarHntygom ot 4.5 3a nocnegHmne 30 cyTok No cBogke
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.

Cnon «Pa3pe3 3emnn» BbIHUMAET 13 3eMan CEKTOP NoZ TOUKOW B3rasga. CekTop - YeTBepTb NoyLlapus
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, Harnpumep
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
aBTOMaTU4eCcKu YMOAYAHWNIO BK/IFOUEHO
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
Heapa Moa3eMHbIN OTkpbIBaeT OKHO «IoA3eMHBbIA pexnm», M. MNoa3eMHbI pexxkm
PeXMM...

Mognoxka no ymonyanuto - Esri World Imagery, B cnvucke oHa HasBaHa «Esri World Imagery - npumep».
YcnoBus eé ncnosb3oBaHus 3a4aét Esri. Cnegom naét OpenStreetMap, notom noakntouenus XYZ Tiles n3
ob6o3pesatens QGIS. MogkntoueHuns penbeda B CNMCOK He NonagatoT. HoBoe NoAktoUeHne NosBASETCA B
CMCKe NPW CefytoLiem OTKPbITUM OKHa.

KHonka «/ICTOUHMKN faHHbIX...» PAAOM CO CMUCKOM MOANOXEK OTKPbIBAeT OKHO BCEX MCTOYHWMKOB rnobyca. B
Tabanue No rpynnam CTosaT NOANOXKM, penbed, BeKTOpHas 0CHOBa, AaHHble NASA 1 Hayk o 3emne. Y
Ka>XXZl0ro UCTOYHMKA BUAHO, YTO OH MOKa3blBaET, U CCblJIKAa «OTKPbITb» Ha €ro YC/I0BUS MCMONb30BaHMA.
KHonka «[MpoBepnTb» 3anpalumBaeT y KaXkaoro UCTOYHMKA OAWH Tala uav danin MMMO KaLa v NULeT Bpems
OTBeTa 1 pa3mMep nan owmnbky. bosbline darinbl, KapTUHKa 3BE3LHOrO Heba, He 3amnpalLnBatoTCS.

B TOM >e okHe cTaBUTCA CBOW pesibed - WabaoH TannoB BbICOT ¢ {z}, {x}, {y} B 3anucu Terrarium nan Mapbox
Terrain-RGB - 1 cBos BekTopHas ocHoBa - agpec TileJSON B cxeme OpenMapTiles. Y kaxgoro ectb noagnuch
ansa yrna Buaa. «MpumeHnTb» 6epéT gaHHble Mo HoBOMY agpecy, «Kak 6b110» BO3BpaLLAET MCTOYHMK MO
ymMonyaHuto. KHonku «[lo6aBnTb NOAN0XKKY...», «N3MEHUTb...» U «YAanuTb» paboTaroT C NOAKAHOUEHUAMN
XYZ Tiles QGIS, yaanéHHoe nogkntoveHne nponagaet u ns obospesatens QGIS.

A3bik noanucen Bbibrpaetcs us cnucka. «Kak B QGIS» 6epéTt a3bik nHtepdeinica QGIS, «MecTHble Ha3BaHWA»
OCTaB/AeT Ha3BaHWA Ha fA3blke CTpaHbl. [Janblue nayT NATHajLaTh A3bIKoB. ECIM Ha3BaHWA Ha BbIOpaHHOM
A3bIKe HeT, 414 A3bIKOB Ha AaTUHMLE CTaBUTCA aTUHCKOE Ha3BaHue, A9 OCTalbHbIX - MECTHOe.

be3 aBTOOOHOBNEHNA CMeHa NOANOXKM, MacluTaba penbeda 1 C10EB NpoekTa BUAHA NOCNE KHOMKM
«OBHOBUTb» Ha NaHenn 3HaukoB. CTpOKa COCTOSHWA HanNoOMMHaeT 06 3TOM. A3bIK NOAMMCEN MEHAETCS Cpa3y.

Paspen «Cnou npoekra»

B pa3gene croat cnow Tekylero npoekta B nopagke kapTbl QGIS, y kaXaoro ero tun - pactp, TOUKWU, TMHAW,
NOANTOHbI MK Tabarua. Pnaxkok C10A NOKa3bIBAET €ro Ha rnobyce v He MEHAET BUAMMOCTb Ha KapTe. B
HOBOM npoekTe Gpaaxku cHATbl. OTMETKM XPaHATCA B MpOeKTe.

Cnow noxatcs Ha rinobyc kapTuHkoin, kotopyto pucyeT QGIS, co ctuasmm kapTbl. KapTvHKa nexuT Ha
penbede, NOAHATL AN BbIAABUTL €€ HENb3S.

MoAnuncy BEKTOPHBIX CI0EB MAYT OTAE/IbHO, Kak Ha3BaHWs roposoB. OHW CTOST POBHO Mpu 1t06OM NOBOpPOTE
M HaK/IOHe, He Hane3aroT APYr Ha Apyra U NPsAYYTCA 3a ropamMun 1 ropn3oHTOM. TekcT, LBeT 1 Kerb bepyTca n3
noanucen cnona B QGIS, nognmcn no npasuaam Toxe. MNoANMCb TOUKM CTOWT CNipaBa OT Heé, IMHUK - Ha
cepeguHe, MHOroyrofibHuKa - BHyTpW Hero. [MognuceiBatoTcd 06beKTbl BOKPYT TOUKM B3rasga, He 6osbwe 500
Ha cnoi. MacwTab Buanmoctn nognucet QGIS Ha rnobyce He yunTbIBAETCS.

[IBOMHOW LLEeNYOoK Mo cNoko AAET NepenéT K ero oxasaty, B3rnag oTBeCHbIN. MeHo Mo npaBou KHOMKE:



* «[logneteTb» - NepenéT K OXBaTy CNoS.

® NoA3yHOK «[1po3payHOCTb» - Npo3payYHOCTb camoro cnosa QGIS, oHa MeHsAeTca 1 Ha KapTe.
® «Tpek..» - 4N TOYEYUHbIX CNOEB, CM. Tpeku.

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

* «BbligaBanBaHue...» - 4N BEKTOPHbIX CNOEB, CM. BbigaBanBaHme rno noso.

* «CBoOWCTBa C104...» - WUTAaTHOe OKHO cBOMCTB cnos QGIS.

BbIAaBﬂVIBaHVIe rno nojiro

O6bekTbl BEKTOPHOIO CN0S MPOeKTa MOAHUMAIOTCA Hag pesbedoM Ha BbICOTY U3 YMCNOBOTO MOAS.
MHOroyrosibHMK CTaHOBUTCA MPU3MOW, TOUKA - CTONOUKOM-BOCbMUYTONbHUKOM, INHUS - CTEHKOW. [MyHKT
«BblgaBavBaHue...» MEHIO CI0Si OTKPbIBAeT OKHO C MOJeM BbICOTbl U MHOXMUTENEM. BbicoTa B MeTpax paBHa
3HaYEHMIO MO, YMHOXEHHOMY Ha MHOXMTENb. Y MOAA 3Taxen MHOXUTeNb 0Koo 3. OBBEKT C NyCTbIM,
HYNeBbIM MW OTPULLATENbHBIM 3HaYeHMeM He BbigaBansaeTca. CTpoka «He BblgaBAnBaTb» CHUMaeT
Bbl4aBAVBaHMe.

LiBeT obbekTa - ero cumBon B ctuae cnos QGIS, kak Ha kapTe. H13 npmaMbl U cTonbuka NexmT Ha caMou
HW3KOW TouKe pesibeda noj o6bekTOM, Kpbilla poBHas. CTeHKa AMHUKM NAET no penbedy. Paanyc ctonbuka -
1/150 nonepeuHuka cnos, ot 2 M Ao 2 kM. Ciol BblgaB/ieH, Moka OH OTMeYeH Ha rnobyce. Hactpoiku
XpaHATca B npoekTe. Yntaetca go 20 000 o6bekTOB cnos.

Csou penbed

Pactp BbicoT npoekTta QGIS ctaHoBUTCA pesibedom rnobyca B cBoéM oxBarte. [pumep - kapbep ¢
MapKLlengepckon cbémkom. MyHKT «Penbed rnobyca» MeHto pacTpa B pasgene «Ciou npoekTa» BKAOYAET U
BbIK/ItOYaeT Bpe3Ky. PacTp MoxeT 6biTb B Nt060M cucTEME KOOPAMHAT, Hy>XXKeH dalin, koTopbii umtaet GDAL.
®naxxok nokasa cnos Ha rnobyce Ans Bpe3kM HE HYXKEH.

Tam, rae y pacTpa ecTb JaHHble, ero BblCOTbl 3aMeHAI0T 06LWMiA pesbed. Ha nonoce BAOb Kpas JaHHbIX
BbICOTbI MNIABHO NePexoanT K obuiemy penbedy, LWWMprUHa NoaoCkl - 5 % MeHbLUe CTOPOHbI OxBaTa. BHyTpu
oxBaTa penbed nogpobHee obLLero, 40 NUKCEN pacTpa, HO He Menbye nukcena yposHa 17 (okono 0.6 M Ha
wupote 60°). BbicoTbl pacTpa bepyTcs Kak ecTb. ECn y CbEMKM CBOS CUCTEMA BbICOT, PACXOXAEHME C 0OLLUM
penbedoM CraaxmBaeT noaoca Kpas.

Bpesky BMAAT ceTka MOBEPXHOCTW, BbICOTa NOZ KYPCOPOM, INHEeKa, Npoduab BbICOT, BUAMMOCTb, MHCONALMSA,
YKJOH 1 3KCNo3mums. Eciv Bpe3ok HeCKObKO, CBEPXY JIEXUT Ta, UTO Bbille B NpoekTe. Beibop xpaHuTcs B
npoeKTe U B CLEeHe.

Mpu NepBOM BKJIOYEHMMN pacTp nepecumnTbiBaeTcs B Gann npoduna QGIS. Ana cbémkm 2400 x 2400
nvKcenemn aTo okoso 2 C.

Paspen «Metkn»

Pasgen gepxunt nanky «Mown meTkn», e€ onucbiBaeT rnasa Mou meTku.

CBa3b ¢ kapTon QGIS

CunHXpoHM3aums

3HauUOK CMHXPOHM3aLMM Ha MaHean 3HaUKOB CBA3bIBAET r10byc ¢ okHoM KapTbl QGIS. HanpaBneHue
BbIOMpaeTCcs B CBONCTBaxX BMAA:

® «B obe CTOPOHBI» - MO YMOYaHWIO.



* «KapTta Beagét rnobyc» - rnobyc nepexoAmT K OXBaTy KapTbl, HAKJIOH ¥ a3nMyT rnobyca COXpaHAHOTCA.
* «[nobyc BeséT KapTy» - KapTa BCTaéT LLEHTPOM B TOUKY B3r1a4a rnobyca, koraa rnobyc ocTaHOBUTCA.

CucteMa KoopAMHaT KapTbl ntobas. LUnprHa KapTbl Ha MECTHOCTW paBHa LWMpUHE BMAa rnobyca.

BbiaenexHune

O6bekThl, BblaeneHHble Ha kapTe QGIS, noacBeyeHbl Ha rnobyce.

OnpeaeneHne o6bLeKTOB

3Hauok «Onpegenntb 06BEKTLI» BKIOYAET OMPOC, Kypcop CTaHOBUTCA nepekpectuem. LLlenyok no rnobycy
CTaBUT METKY C KOOPANHATaMM U OTKPbIBAET OKHO «O6BbEKTbI».

® B 3aronoBke OKHa - KOOPAMHATbI N BbICOTa TOUKM.

® Huxxe - C1on NpoekTa, OTMEYEHHbIE Ha r106yce, X 06BEKTbI MO TOUKOM M Noas 06BbEKTOB. Y pacTpa
MOKa3bIBakOTCA 3HAYEHMA B TOUKE.

® KHonka «Bbiaenntb Ha kapTe» BblgeNseT HanLeHHble 06bekTbl B cnoax QGIS. BbiazeneHne BUAHO Ha
KapTe, B Tabauue atpnbytoB 1 Ha riobyce.

* [pynna «Mowu MeTKu» - BUAMMbIE METKW, MYTU N MHOTOYTO/NIbHWUKM MOJ TOUKON. Y KaXKA0W nokasaHbl
TUN, KOOPAWMHATBI UV AJINHA, U3MEPEHME U OMUCaHNe.

® [pynna «3eMaeTpACeHNs» - o4arn y TOUKM LWeadka Ha sKkpaHe. Y KaXAoro nokasaHbl MarHuTyaa,
rny6uHa, Bpemsa UTC, mecTo u cTpaHmua cobbitus USGS.

* [pynna «MecTo» - BbicOTa naun rnybuHa Mops, rnybuHa Moxo, TonwmHa kopbl 1 ocagkos no CRUST1.0
n nauta Slab2 nog Toukon. Mogenb Kopbl 1 Gai 30HbI NANT 3arpy>KatoTCs NPU NEPBOM LLENUKE, OKHO
YTOUHAETCA NO X NPUXOAY.

Mou metTkun

«Mowu meTkm» - Nanka BBepxy pa3gena «MeTkun», OHa OTMeYeHa 3Be301. B Helt nexat MeTku, nyTy,
MHOTOYTO/IbHUKW, COXPaHEHHbIe BUAbl U M3MepeHns. MeTKun XxpaHaTcs B o4HOM daine
PlanetX/myplaces.gpkg B nanke npoduns QGIS n BuAHbI B 1t060M npoekTe.

Crpoku cnucka

3HayoK CTPOKM NOKa3sblBaeT BMA 0b6bekTa - MeTKa, NyTb, MHOFOYrOJIbHUK, COXPaHEHHbIV BUA UM Manka.
®naxkok NokasbiBaeT U CKPbIBAET 06BEKT Ha rnobyce, Gpa>kok nanku - BCé eé cogepxnmoe. [ BonHON
LLLeNYOoK Mo MeTKe JaéT Nepenér K Hel.

MeTKuM 1 nanku nepecTaBaaOTCA NepeTackMBaHWeEM, B TOM YMCae U3 nanku B nanky. Mo nopsaaky cnmcka
NAET Typ.

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

MeHt10

Tpe MyHKTbI

«Mown meTku»  [lobasuTb, 3anyctuTb Typ, CoptposaTth oT A g0 A, OTkpbiTb KML nam KMZ..., CoxpaHuTb kak KML...,
Konuposatb, BctaButs, [J06aBuUTH Con METOK B NpoekT, Ounctnts «Mou MeTKm»...

[Manka Mognetets, lobaBuTh, Beipesats, Konuposats, Bctasuts, Yaanuts, Otkpbite KML nan KMZ..., CoxpaHuTb
kak KML..., CHumok Buga nanku, Coptuposatb oT A go f, 3anyctutb Typ, CBOWCTBA...



Tpe MyHKTBI

MeTtka Mognetets, Typ no nyt, CHMMOK Buaa meTku, CBoWcTBa..., HoBas nanka, Beipesats, Konvposats, BctaBuTb,
Yaanutb

Heckonbko KonupoBsatb, Moka3aTtb BbibpaHHOe, CKpbITh BbiIOpaHHOe, Yaanutb BbibpaHHoe

CTpOK

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

MyHKT «Typ No NyTn» ecTb TOAbKO y NyTen. [MogMeHto «/JobaBuTb» CO34a€T B nanke narnky, MeTKy, nyTb,
MHOFOYTO/IbHUK UK 3anncaHHbI Typ. MeTka, NyTb 1 MHOTOYroAbHWK PUCYHOTCA B OKHe «HoBas meTka», Typ
3anuncbiBaeTCA KHOMKOMW 3anuncu. «BoipesaTtb» KonupyeT cTpoky B Bydep obmeHa 1 ybupaeT eé 13 cnmcka,
«BcTaBuTb» KN1aAET e€ Ha HoBoe MecTo. «CopTmpoBaTb OT A A0 fA» CTaBUT METKM M Nankm no Ha3BaHWUIO.

CBouctBa nanku

OkHo «CBolicTBa nanku» OTKPbIBAETCA M3 MEHIO MankKu:

Mone Yro 3agaér
HasBaHue Ha3BaHuve nanku B cnucke
PaspelwmnTb packpbiBaTb Manky be3 dnaxkka nanka B cnucke He packpbiBaeTcs, Gaaxok nanky nokasbiBaeT u

CKpbIBaeT BCE e€ cofepxmmoe

Moka3aTb cogepskaHue Kak rpynmny Ha rnobyce BuaHa ofHa cTpoka nanku, Gaaxkok Og4HOW CHUMaeT Gaaxkku
nepekstoyaTenen OCTaNbHbIX
CkpbIBaTh gasblue Bce mMeTky nanku BMAHbI, TOAbKO MoKa rnas 6amxe atoro paccrosiHms. B KML

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

BI/IA Touka B3rndaja, pacctoaHme, asmumMyT U HakKJ1IOH, KHOMKKU «CHMMOK Tekywero
BuAa» n «Copoc»

[BOMHOW Wenyok no nanke n NyHkT «[ognetetb» €€ MeHIO JatoT NepenéT K Buay nanku. bes csoero Buga
nepenér bepéT B Kaap BCce MeTKM Nanku. Bua 3agaétcs BpyyHyro YMcaaMm Ha BKaagke «Bug» nam cHUMKOM.
MyHKT «CHUMOK BMAa Nanku» CTaBUT BMAY Nanku Bua rnobyca. Onuncanue, Buj 1 cnocob nokasa
cogepxummoro nepexonst B KML 1 obpaTtHo.

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

MyHKT «/lo6aBUTb CIOM METOK B MPOEKT» f06aBAAET B NPOEKT TP cnos darina MeTok - TOUKM, IMHUN U
MHOFOYTroIbHUKIN. ATpUOYTbI U OTMEHA Y HUX LUTATHbIE.

HoBaa meTka

3Hauok «HoBasi MeTKa» OTKpbIBaeT OKHO C BKaagkaMu «MeTka», «[1yTb», «MHOroyronbHuk» n «Kpyr».

* MeTKa CTaBUTCA LLLENYKOM MO rN106YCy, HOBbIV LLLENYOK NepeHOCUT eé.

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

e Kpyr 3agaroT ABa LieaYKa - LLleHTp 1 Touka okpy>HocTn. Obe Toukn nepetackmBaroTCs Mblwbho. Kpyr
COXpaHAETCA MHOIOYroNbHMKOM 13 128 BepLUMH MO OKPY>XXHOCTK Ha 3aaunnconge.

* [lone «HasBaHne» cpa3sy 3anosHeHO Ha3BaHWEM C HOMePOM - «Mos meTka 1», «Mon nyTb 1», «<Mou
MHOTOYro/ibHUK 1», «MoW Kpyr 1». Y kaxzaoro Buga cBoi cYét. HazBaHMe MOXHO CMEHUTb B TOM Xe
none.



* «llBeT» 3a4aéT UBET IMHUM N KOHTYPa, 3a/IMBKa MHOIOYro/lbH1Ka TOro Xe LBeTa, Noayrnpo3payHas.
«TonwmHa» 3a8aéTca B NUKCENSX IKpaHa.

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

BepLIJI/IHbI NMOKa3aHbl KPy>XKaM N NepeTacknBakoTCA MbILUbHO. pr)KOK B cepeanHe OTpe3Ka CTaBUT Ha HEM

HOBYHO BepLUMHY. LLlenyok no nepBow Touke 3ambiKaeT GUrypy, NyTb NPn 3TOM CTAHOBUTCS
MHoroyrosbHuKoM. LLlenyok no nocneaHen Touke 3aBepLuaeT NyTb. Y Kypcopa npw 3TOM CTOUT NOACKa3Ka.
Mocne 3aBepLUEHNS LWENYKM TOoYeK He 406aBAAIOT, BEPLUNHbI MO-MPEXHEMY NpaBATCA.

MeHro npaBoW KHOMKM Ha rnobyce

LLlenyok npaBoi KHOMKOM MO r06YCy OTKPbIBAET MEHHO.

MyHkT

KoopanHaTbl Touky,
nepsas cTpoka

Ypaanutb BepLInHy

3aBepLInTb pUCOBaHMWE,
MpoAoAXNTE pUcoBaHme

CoicrtBa...
[obaBuTb MeTKY 34eCb
[MopneteThb ctoaa

ObneteTb BOKPYr

MponoXxuTb MapLpyT
oTctoaa, MponoxuTb
MapLUpYT ctoga

YT0 3p€Ch?

HomeHknatypa ancta

CHuMoOK Sentinel-2
3/€eCh...

N3mepuTb paccTosHme

CkonupoBaTh CCbIIKY Ha
MecTo

OTKpbITb B Bpay3epe

BctaButb

Yro penaer

LLlenvok konupyeT nx B 6ydbep obMeHa B popmaTe CTPOKM COCTOSHUA

Y6upaeT BEPLUMHY PUCYEMOro 06beKTa NOJ, KyPCOpPOM

OcTaHaBnMBaeT 1 BO306HOBAAET AO6aBJ'IeHVIe TOYeK wenykamm

OTKpbIBaeT CBOWCTBA METKM MOZ KypCOpOM
OTkpbiBaeT OKHO «HoBas MeTka» C TOUKOW NoJ, KYpCcopom
Mepenér K Touke C NPEXHUMM BbICOTON U HAKJIOHOM

Mepenér K Touke N MeaeHHbIV 0BET BOKPYT Heé, 060pOT 3a MUHYTY. Jltoboe ABMXKEHME MbILLK
WAV KNaBULL €ro ocTaHaBAMBaeT

Hauano v KoHel, MapLpyTa, cM. «MapLpyT»

OkHO «O6beKTbI» A8 TOUKM MOA KypcopoM 6e3 pexuma «Onpegennts o6bekTbl». B rpynne
«Mecto» - agpec 13 Nominatim, reokogepa OpenStreetMap

MNMoAMeHt0 ¢ HomepamMu NCTOB KapT B Touke. MexayHapogHasa kapta mupa 1:1 000 000 (IMW),
poccuiickas HoMmeHknatypa 1:1 000 000, 1:500 000 v 1:200 000, amct NATO JOG 1:250 000 n
kBagpat 100 km MGRS. LLenyok no ctpoke konupyet Homep. MNyHKT «Bce HoMmepa B OKHe...»
OTKpPbIBaeT OKHO C TEMW Xe HoMepamu

OkHo «CHUMKM Sentinel-2» ans Toukn nog Kypcopom, cM. «CHUMKM Sentinel-2»

OtkpbiBaeT «JIMHeNKy» € NepBOW TOUKON 34eCh

Ccbinka Ha Touky Ha kapTe OpenStreetMap B 6ydep o6MeHa, MacwuTab - kak y Buaa. Ccblaky
OTKpbIBaeT Ntobow bpaysep

MoaMeHIo cBOUX NYHKTOB. MNyHKT OTKpbIBaeT B Bpay3epe agpec C TOUKOW Nog Kypcopom,
HampuMep NPOrHo3 noropl B Touke Ha windy.com. MyHKT «CBOW MYHKTbI...» OTKPbIBA€T OKHO
cnucka. B agpece {lat} n {lon} - wupota n gonrota B rpagycax, {zoom} - macwtab KkapTbl N0
BuAy. Aapec HaunHaetcs ¢ https:// nan http://, cnncok xpaHuTcsa B HacTporikax QGIS

Metkn KML n3 bydpepa obMeHa B «<Mon MeTKun»

®opma 3D-nytn, 3D-MHOroyroabHWKa 1 Typa Tak He NPaBUTCA. Y METKMU C COXPaHEHHbIM U3MepPEeHNEM TekCT

n3MepeHusa nocne npasku GopmMbl CTUPAETCA.



CHumkm Sentinel-2

MyHkT «CHUMOK Sentinel-2 3aecb...» MeHIO Ha rnobyce oTKpbiBaeT OkHO «CHMMKHM Sentinel-2». OkHo mLweT
CueHbl cCnyTHMKOB Sentinel-2 Hag TOUYKOM 3a BbIOpaHHbIN rog, cLueHbl 06paboTkm L2A, 10 M Ha nukcensb.
CueHa npuessaHa k Tanny MGRS 110 x 110 km, Hanpumep 40VDK y Mepmu.

B cnvcke - AHWM cCbEMKM € 06nayHOCTbIO He Bonblue nons «O6navyHOCTb A0», HOBble cBepXY. BbibpaHHas
CTpOKa nokasblBaeT NpeBbio cLeHbl. KHonka «B npoekt QGIS» nav aBoiHOM Wen4ok obaBaseT CLEeHy B
eCTeCTBEHHbIX LIBETax C/10eM npoekTa B rpynny «Sentinel-2». Cnon ccbinaetca Ha Gann B ceTn, OTMEYeH Ha
rnobyce 1 BuaeH Ha kapte QGIS. laHHble CHMMKa 3arpy>aroTcs Npu Nokase, nepBblii Nokas 601bLIoro
yyactka UAET AeCATKN CeKYHA.

Cnncok cueH paét katanor s2-stac-geoparquet (Taylor Geospatial), 3epkano nHgekca Earth Search (Element
84). UteHune katanora roga no cetn uaét 10-30 c. annbl katanora untaet GDAL n3 QGIS 4, GDAL 3.8 n3 QGIS
3.36 ux He umTaeT, 1 oKHO 06 3ToM nuwet. CHUMKKM - Copernicus Sentinel-2 (ESA), dalinbl Element 84 Ha
OTKpbITOM XpaHuame AWS.

Mapuwpyr

MapLpyT no goporam CTpouTca Mexay AByMs Toukammn Ha 3emie. MNMyHKT «[1poaoXuTbe MapLupyT oTctoga»
MeHI0 Ha rnobyce ctaBWT Havano, «[1posoXnTb MapLUPYT ctoga» - KoHel,. Eciv noa Kypcopom ToueyHas
MeTKa, MapLpyT 6epéT eé Touky 1 HazBaHue. Korga obe TOUkM CTOAT, MapLLUPYT CTPOUTCA CaM U IOXKMNTCA
nyTém B «Mown meTkmn» ¢ HazBaHneM «MapLpyT N». Kamepa netnt K Hemy. Noa CTpokow noncka CToAT AAnHa
n Bpems B nytn. Ccbinkm «Ha MawmnHe», «Ha Benocunese» n «lewlkom» nepecumnTbiBaOT MapLUpyT APYrvm
cnocobom, «CopocnTb» yompaeT TOUKM.

Mapupyt ctpout cepsmc OSRM Ha cepsepe FOSSGIS no gaHHbiM OpenStreetMap, Ha ntoboe paccTosiHue.
Mapuwpyt MNepmb - Couu, 2664 kM, npmuxoamT 3a 1 c. Toukm MapLupyTa yxoaaT Ha cepsep cepsuca. CepBuc
06HOBAsIET faHHble pa3 B ABoe cyTok. Ccbinka «Owmnbka Ha kapTe» oTkpbiBaeT cTpaHunuy OpenStreetMap, rae
coobuatot 06 owmnbke B foporax. 3anpockl K CEpPBEPY UAYT He Yalle pa3a B CekyHAy, 310 ycnosume FOSSGIS.
®naxok «CTponTb MapLLPYT Yepes cepBuC» U agpec coero cepepa OSRM - rpynna «MapLupyTbi» OkHa
«ICTOUHMKN JaHHBIX>.

be3 dnaxkka nnm Kkorga cepBuC He OTBETWII, MapLLUPYT CTPOUTCA B MOZAYJie MO JOpOraM BEKTOPHOM OCHOBBI,
370 faHHble OpenStreetMap B Tannax OpenFreeMap. MaluvHa ezeT no goporam OT MarucTpanen 4o
FPYHTOBOK, yUYNTbIBAeT OAHOCTOPOHHEE ABMXEHWNE 1 He eeT rno Tponam. Mewexos MAET NO BCeM goporam U
Tponam, KpoMe maructpanen, B obe cTopoHbl. Benocnnea esert tam Xe, rae newwexod, KpomMe Jopor kKiacca
trunk. Bpems B nyTn cumntaetca no knaccy goporu, ot 90 kM/4 Ha Maructpanum go 15 Km/4 Ha rpyHTOBKE, Ha
Benocunege - 15 km/y, newkom - 5 km/u. Npobok, orpaHMyeHnI i CKOPOCTU 1 3aMpPeToB MOBOPOTOB B AaHHbIX
HeT.

Mo Tarnam ToukM MapLipyTa Aexat He gaablie 50 kM Apyr oT gpyra no NnpsaMou. Touka BCTaéT Ha
6vKaliLLyo AOPOry CBA3HOWM CeTH, OCTPOBOK Aopor 6e3 Bble3sa, Hanpumep BHyTpu Kpemns, nponyckaetcs.
Talnnbl JOPOr rPy3aTCA B NOJOCE BAOAL NPAMOW MeXAy TOUKaMW, XOJ, 3arpy3Km NnokasbiBaeT CTPOKa Nnog,
nouckoM. Ecan nytn B nosoce HeT, nonoca pacwmpsaetca. MapwpyT 13 ueHTpa lNepmu B MoTtoBmamnxy, 5 Km,
CTPOWTCSA 3a 3 C BMecTe C 3arpy3koi. [0ToBbIN NyTb - 06blYHAA METKa, Y HEro ecTb NPoduab BbICOT, Typ U
3anucb B KML.

CoxpaHEHHbIN BUA,

3Hayok «CoxpaHuTb BUA» CTaBUT METKY B TOUKe B3rnaga. HazsaHuwe npeanaraetca ¢ Homepom - «Bug 1»,
«Bung 2». B MeTke XpaHATCs pacCcTosiHWe, a3uMyT W Hak/JIoH Kamepbl. [Nepenét K Takol MeTke BO3BpalllaeT BUJ,
LEeNKOM.



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
HasBaHue
OnuncaHne
3Hauok

Liset, TonwmHa
3anmBka

BbicoTa Hag,
3eMén

BblaaButb A0
3eMaun

Bpewms

CkpblBaTb
Aanblie

Yro 3agaér

HasBaHue B cnncke 1 noanmcy Ha rnobyce

TekcT meTkn, oH yxoamnT 1 B KML

3Hauok Toukn 13 Habopa QGIS, B KML - cTaHAapTHbIV 3HAYOK TOM XXe TeMbl
LiBeT 3Hauka TOUKM, LIBET 1 TOALMHA IMHNUN 1 KOHTYpa

LiBeT 3a1MBKN MHOrOYroabH1Ka W CTEHBI

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

CreHa oT obbekTa 0 3eMAn, Y MeTKM - CTOABMK

MoMeHT naun NPOMEXYTOK METKWN ANA LWKaabl BOEMEHU

MeTka BWZHa, TOJbKO MokKa rna3s 6avxe atoro pacctosHua. 0 - BugHa Bcerga. B KML none nuwertcs
Region



Mone Yro 3apaér

BVIA MEeTKN Touka B3rnaja, pacCtofaHne, asuMyT, HakK/JIOH KaMepbl y METKU 1 AaTa BUAa

BbIAaB.I'II/IBaHI/Ie pa60TaeT npwu BbiCOTE bonblue HYA. rlyTb CTaHOBWUTCA CTeHOI‘;I, MHOTOYroJibHuUK - 06BEMOM.

Bua metkun

Y ntoboit MeTkn MOXKeT BbITb CBOM BUA,. Bug - 3TO TOUKa, Ha KOTOPYO CMOTPUT KaMepa, PaccTosiHMe A0 Heé,
a3MMyT M HaKIOH. Touka B3ras4a MOXET He COBMaAaTh ¢ MeTkon. Mo Buay nayt «Moanetetb», 4BOVHOM
LLLeNYOoK Mo MeTKe 1 OCTaHOBKa Typa.

«CHMMOK BUZa METKU» B MEHIO METKW AenaeT TeKyLLnin BuA rnobyca BMAOM MeTKU. B OkHe cBOMCTB Te Xe
BENNUYNHBI CTOAT B pa3gene «Bug metkm». KHonka «CHUMOK TekyLero Buga» 6epért sug rnobyca, «Copoc»
BO3BpPALLAET BUA, KOTOPbIA Obl1 Npu OTKPbLITUN OKHA. CHATLIN GaXkok pa3gena ybvpaet Bug, Toraa kamepa
6epét MeTKy B Kaap uennkom. Bua yxoant B KML anemeHTOM LookAt 1 untaetca ns Hero.

Kon npoBatb U BCTaBUTb

«KonunposaTtb» nan Ctrl+C knafét BblgeneHHble MeTku 1 nanku B bydep obmeHa Tekctom KML. Tekct
BCTaBAAeTCA B HNOKHOT, NpaBuUTCa 1 Konupyetca obpaTHo. «BctaButb» nam Ctrl+V knagét metkn us bydepa B
nanky. Ha meTke 3To eé nanka, Ha NyCTOM MecTe - KOpeHb «Mou MeTku». [Mankun n3 bydepa BcTaBasoTCA
nankamu. KML, ckonnpoaHHbIi B Google Earth, BcTaBnsetcs Tak xe.

BPEMH MEeTOK U LKaJia BpeMeHU

LLikana BpeMeHu - ogHO Bpems Bcero Buga. Nokpbitus - TeMbl NASA - 6epyT MOMEHT, NpaBbli 6eryHok.
CobbITHA - METKM CO BPEMEHEM M 3eMIETPACEHMSA - BEPYT NMPOMEXYTOK Mexay 6eryHkamu. Korga BkatoyeHa
Tema, a CoObITUI HeT, y LWKanbl OANH 6eryHok. KHOMKM < 1 > cABUratoT MOMEHT Ha Lwar pasa Tembl, P
MoKasbIBaeT AHW psaa NOAPASL U XAET, MoKa 3arpy3nTcs Kaxabli geHb. LLikanbl c1oéB - TeMbl, 04aros,
pa3pesa, NJacToB, MHCONALMN, YKNOHA 1 TemnepaTypbl - CTOAT OAHOW NaHebio B IEBOM HUXXHEM yray BUAa.

Y MeTKM MOXeT ObITb CBOE BpeMs. 3TO MOMEHT MW NPOMEXYTOK, none «Bpems» B cBoncTBax MeTkun. B KML

BpeMa nuweTca kak TimeStamp n TimeSpan. Y Buga meTkn Bpema cBog&, none «/[lata/Bpemsa» B pasgene «Bug
METKM».

o, R : s LODBEENO
~ Metin

* @ 5 Moumeru - o { 2026.09-30 11:30 - 2026-09-30 1300 x1
~ L[ Mepwe -
Mon merca 1
" Mot ayre 1
¥ VI [J Planet: aewo, Mepme
» [V [] Mporyaka 30 cenTabpn 2026
» ¥ [ Oxpecruocn

~ Cnou npoexra

~ Cnow
>V Tpanuusi n wazsawwa
» @ Tpancnopr
¥ Tpupoas
V. Pensed
Koopanwaman cerka
e
O6naxa
Temnepatypa
V. 3D-3aewnn

0630p < BricOTH 2869 1




LLkana BpEMEHN OTKPbIBAETCA KHonkon «llkana BpEMEHWM» Ha NaHENN 3HaYKOB. KHonka AOCTYyMHa, Koraay
BNANMbIX METOK €CTb BpeMA. LLIkana oxBaTbiBaeT BpeMAa METOK OT CaMOro paHHero 4o caMoro nos3gHero.
3aKprTaﬂ LiKasa METKMN HEe CKPbIBA€ET, BUAHbI BCE.

Yactb WwiKanbi UYro genaer

BeryHkm 3apatoT NpomexxyTok. MeTkun BHe MpomedXXyTKa CKpbITbl, MeTKM 6e3 BpeMeHU BUAHbI BCeraa
Monoca mexay MepeTackuBaHve caBUraeT NPOMEXYTOK LieIMKOM, LLeYOK MO Nojoce CTaBUT ero CepeanHoi B
6eryHkamu TOUKY LenyKa

4, WM MpomMexyTOoK TOM e WMPUHBI BCTAET B Ha4a 0 AW KOHeL, LLKabl

| ! MpowvrpbiBaHre 1 nNaysa: NPOMeXyTOK UAET BAOb LKA bl

MpowurpbiBaHMe NO KPyry, MOC/ae KOHLaA LKaibl MPOMEXYTOK UAET C Havyana

CkopocTb «lkana 3a 20 ¢» npoxoaunT BCro WKay 3a 20 cekyHa. x1 - Bpema MAET Kak Ha yacax, x60 - MvHyTa

3a cekyHay, x3600 - vac, x86400 - cyTku

Celtuac MOMeHT BCTa€T Ha Yachbl KOMMNbrOTEPA, BpemMA MAéT CO CKOPOCTbHO x 1. KHonka ecTb, Korga
BKJIFOYEHbI COJ'IHLI.E, CNYTHUKN UIn Hebo

| 3aKpblBaeT wwKany

Mepenét Kk MeTke 1 Typ CTaBAT LWKay Ha BPeMs BuAa MeTKW, a 6e3 Hero - Ha BpeMs camoin MeTKW. 3aKpbiTas
LWKana npu 3Tom oTkpbiBaeTcs. LLkana cBoa n He 3aBUCKUT OT «BpemeHHOro kKoHTpoaiepa» QGIS.

Cnon «ConHue» 1 «CnyTHUKU» 1 BUA Heba 3aBUCAT OT MOMEHTA, @ He OT AaHHbIX. C HUMK LiKana
OTKpbIBAETCA 1 6e3 METOK CO BPEMEHEM, Ha Yacax KOMMbOTEPa, C OAHMM BeryHkom. OXBaT LKasbl - CyTKU
£,0 MOMEHTa 1 CyTKM noce Hero. [oka3 co CKOPOCTbIO YacoB He OCTaHaB/AMBAETCA Ha Kparo oxBaTa, OxBaT
caBuraeTca Bcaes 3a MoMeHToM. Tak npu x3600 BUAHO, Kak rpaHnLLa AHA U HOUM UAET No 3eme, a CYTHUKN
NPOXoAAT BUTKW. 3akpbiTas WKana Bo3spatyaeT ConHue 1 CNYTHUKKX K YacaM KOMMbloTepa.

KML n KMZ

«OTKpbITE KML niaiv KMZ...» knagét dann KML nan KMZ, B Tom uncne n3 Google Earth, B «<Mown meTkm»
HOBOW Nankou ¢ nmeHem danna. MNanku, CTUAN, 3HAYKK, BPEMA U BUAbI METOK COXPaHAOTCA, gx:Tour
CTAHOBWTCA 3anMMcaHHbIM TypoM. Region MeTOK 1 nanok Toxe coxpaHsaeTca. MeTka BMAHa, Moka eé pamka Ha
3KpaHe He MeHbLle minLodPixels U He Hosblle maxLodPixels. Pasmep paMKku cumTaeTcs ANs OKHa BbICOTOW
1000 nukcenel ¢ nosem 3penHns 60°, MO3TOMY MeTKa CKPLIBAETCS Ha OAHOM PACCTOSIHUM MpW F06OM OKHe
rnobyca. Kamepa nepenetaer Kk cogepxvMmomy darina.

«Coxpanutb kak KML...» coxpaHsieT nanky niv sce «Mou metku» B KMZ nan KML. @opmat BbibrpaeTcs
paclwmpeHvem danna.

CeTeBble CCbUJIKU

CeTeBas ccblaka - nanka «Mounx MeTok» ¢ cofepXnmbim gokymeHTa KML nan KMZ no agpecy, kak
NetworkLink B KML. Agpec - ctpaHuua B ceTu (http, https) nan dann Ha ancke. MyHKT «JobaBnTb» -
«CeTeBYyHO CCbIIKY...» MEHIO Mankn OTKPbIBAeT OKHO C Ha3BaHWEM, afpPecoM M MPOMEXYTKOM O6HOBAEHWS.
CeteBas ccbliika 13 oTkpbIToro darina KML noxuntca B «Moun MeTkn» Tako >ke nanko.

[loKyMeHT 3arpy>caeTcs, noka narnka oTMeyeHa BMecTe ¢ pogmTenamun. bes npomexyTka - 041H pas 3a ceaHc,
C NPOMEXYTKOM - CHOBa Yepe3 Hero, Ho He yalle pasa B 10 c. Palin Ha fucke NepeunTbiBaeTCs, KOrga ero
MeHseT Apyras nporpamma. HoBbI JOKYMEHT 3aMeHSAET COAePXXUMOe Nanku, MPaBKn BHYTPY HEE Npu 3TOM
TepAatoTca. Agpeca BHyTPWU JOKYMEHTa CUMTalOTCA OT agpeca caMoro AoKyMeHTa. BnoxxeHHble ceTeBble
CCbIIKM 3arpy>KatoTcs Tak >e, A0 TpeTbero YpoBHSA. [MyHKT «3arpy3unTb 3aHOBO» MEHHIO CCbINIKW 3arpyaet



AOKYMeHT cpasy, «CBOWCTBaA...» MEHAIOT Ha3BaHWe, agpec 1 NpomexyTok. MNpu owmnbke 3arpyskun cTpoka
COCTOSIHMA MULLET €€ NPUUNHY, NPeXxHee cogepxxmmoe octaétca. B KML ccbiika coxpaHaeTca Kak
NetworkLink, 6&3 cosep>KMmoro.

MprMep NeXNT B XpaHWUAULLE MOAYAS, Nanka examples/network_link. ®ain link.kml OTKPbIBAETCS MYHKTOM
«OTKpbITE KML niniv KMZ...». B HéM aBe ccbiiku. MNepBas - dalin planetx_demos.kml C MecTaMu 4eMO U3 TOTO
e xpaHuanwa Ha GitHub, oH 3arpy>aeTcs 3aHOBO pas B yac. Bropas - neHTa 3emnetpsiceHmin USGS
MarHuTygon ot 2.5 3a HeZesto, OHa 3arpy>kaeTcs 3aHOBO pa3 B 5 MUHYT. [0ToBble Gali/ibl-CCbIIKM Ha CBOM
NeHTbl USGS faéT ¢ OKOH4YaHWeM _link.kml, Hanpumep
https://earthquake.usgs.gov/earthquakes/feed/v1.0/summary/4.5 week _depth_link.kml.

Hano>xeHnsa KapTUHOK

MNoameHto «/lobaBuTb» nanku gobasnseT kKapTuHKy u3 danna PNG, JPEG nan GIF Tpems cnocobamu:

® «KapTUHKY Ha MOBEPXHOCTU» - KAPTUHKA JIOXUTCA Ha penbed YeTbipbMA Yraamu, Mo cepejuHe Buga
Ha MONOBUHY ero WUpKUHbL. OHa N1EXNT NOZ rPaHNLLaMN 1 CNOSMU NPOEeKTa.

* «®oTO» - KapTUHKa BCTAET nNiockocTbio B 3D nepeg HblHeLWwHen kamepoi. «[loaneTeTb» CTaBUT ra3 B
TOuUKy Kamepbl ¢OTO, 1 GOTO 3aKpbIBaeT BUA.

® «KapTuHKy Ha 3KpaHe» - KapTWHKa CTOWUT B YTy BUAa U He ABUraeTcs C rnobycom, HanpumMep NoroTun
nAn nereHaa.

HanoxeHune oTkpbiBaeTcA B OKHE CBOMCTB. B HEM MeHAIOTCSA Ha3BaHWe, onvcaHue, KapTuHKa U
HenpoO3pPayHOCTb, Y KAPTUHKWN Ha 3KpaHe - yron Buga v wupuHa. «OK» 3anuceiBaet npasku, «OTMeHa»
BO3BpaLLlaeT npexHee.

KapTuHKa Ha NOBepXHOCTU NpMBSA3aHa OAHUM U3 ABYX cNocoboB, kak B KML:

* Pawmka - ceBep, tor, BOCTOK, 3araj 1 MOBOPOT, MOAA OKHa CBOMCTB. [Toka OKHO OTKpPbITO, Ha rnobyce
cToaT pyukun. CepesmHa caBUraeT KapTUHKY, pyyka Haj CeBEPHOM CTOPOHOM NOBOpaunBaeT eé, yribl u
cepeAVHbl CTOPOH PacTArMBatoT OT MPOTMBOMOIOXKHOTO Yr/1a Uan CTOpoHbl, ¢ Shift - oT cepeguHbl.
HoBas KapTMHKa CTaBUTCA PaMKOW.

® Yetbipe yrna - kHomnka «MepeBectn B yeTbipe yrna». Kaxaplin yron TAHETCA MbIlWbHO CaM, KapTUHKa
MOXET CTaTb HEMPaBWUAbHbIM YeTbIPEXyroNbHUKOM. O6paTHO B pamMKy OHa He NEePEBOAMNTCS.

KapTuHKka xpaHuUTCA OA4HUM U3 ABYX CNOCOOOB, noJsie «<XpaHeHue»:

* «B daiine meTok» - konua BHyTpW «Mounx MeTok», BUAHa 1 6e3 ncxogHoro darina.
* «Ccblnika Ha dain unm agpec» - nyTb K danny nam agpec http(s). KaptuHka untaertcs npu nokase,
npaska ¢aiia BugHa Ha rnobyce.

MNone «O6HOBAATL» 334aET MPOMEXYTOK, Yepe3 KOTOPbIN KapTMHKa MO CCblIKe YNTAETCA 3aHOBO, MOKa OHa
BMAHa. AJpec B CETU NMPOCUTCS MUMO K3LLa, MO3TOMY Ha r1obyce CTOUT CBEXUIN CHUMOK UK KapTa, KOTOPYH
cepsep obHoBAsET caM. MpomexyTok kopoue 10 c nogHnmaetca go 10 c. B KML 370 refreshMode onInterval

M refreshInterval y Icon.

KML n KMZ ¢ HanoxeHunammn Google Earth - GroundOverlay, ScreenOverlay n PhotoOverlay - oTkpbiBatroTcs
Tak xe. KapTnHka n3 KMZ noxutcs B pain meTok, kapTvHka npoctoro KML ocTaértcs ccbinkor Ha darin
PAZAOM C HUM MAK Ha agpec B ceTn. «CoxpaHuTb kak KML...» B KMZ knagét B apxmB KapTUHKKU 13 daiina
METOK ¥ MO ccbiike Ha pan. B KML kapTuHkn 13 darina MeTok n1oxXaTtcs B nanky psgoM C HAM, CCbLIKM
OCTatoTCA CChIIKaMU.



«KapTtunHky B npoekT QGIS...» MEHIO KapTMHKM Ha NOBEPXHOCTM 3anucbiBaeT eé B dann GeoTIFF B WGS84 no
yrnam kapTuHku. Gann fobaBaseTcs B MPOEKT pacTpoBbIM C/1I0eM B rpynne «PlanetX - kapTuHKW», ¢
Henpo3payYHOCTbIO HaNoXeHMA. «KapTUHKM Ha NOBEPXHOCTM B NpoekT QGIS...» MeHIo nanku genaeT TO Xe
ANS BCEX KapTUHOK Ha MOBEPXHOCTU Nanku, B BbiIOpaHHYHO Manky Ha Aucke.

«OumncTnte «Mon MeTkM»...» yaanaeT Bce MeTKM U nanku nocae noarsepxgeHuna. OTMeHuTb yaaneHune
Hefb3d, MO3TOMY HY>KHble MeTKM Niyylle 3apaHee coxpaHutb B KML.

JinHenka

3Hauyok «J/InHelnka» OTKPbIBaeT OKHO C BKAaAKaMUN «JIMHUA», «[yTb», «MHOroyronbHuK», «Kpyr», «3D-nyTb» n
«3D-MHOroyronbHunk». TOUKM CTaBATCA LeaYKaMm No rnobycy, 3a KYpCoOpoOM TAHETCA pe3nHKa.

JNnHna Myto MHoroyronbHuK Kpyr

Llenykamu no rnobycy oTMETbTE TOUKM MyTK.
Touky MOXHO NepeTalLnTb Mbillibto, Backspace
ybrpaeT nocaesHo.

[nvHa Ha kapTe 11.50 Kunometpsl N
AnvnHa no penvedy 12.47 Knnometpsl A
lMpodunb BoiCOT CoxpaHuTb OuunctuTb

Bknaaka BennumnHbl
NvHna [nunHa Ha kapTe, AnvHa no penbedy, Kypc. TPeTUi Wenvok HaunHaeT HOBYHO INHUIO
MyTb [nvHa Ha kapTe, AnvHa no penbedy
MHoroyroibHuk MepumeTp, naowasab
Kpyr Paguyc, nepumetp, naowazb. MNepBbii Wen4ok - LLeHTp, BTOPOU - pagunyc
3D-nyTb [nvHa npamMbIMy OTpe3kamu B NPOCTPaHCTBE
3D-MHOroyronbHuK MepumeTp, Naowaab B MAOCKOCTY MHOMOYrO/IbHMKA, HAaKAOH MJI0CKOCTM

[nviHa Ha kapTe, NnepyMeTp 1 Naowaab cumTaroTca Ha anaunconae WGS84. invHa no penbedy naeT Bao b
MOBEPXHOCTM C NogbEMaMKM 1 cnyckamu. Kypc - asuMyT Hauaia IMHUKM OT ceBepa Mo YacOBOW CTPEJIKE.
EAvHWLBI BbIBUPAKOTCS Y KaXA0W BEANYUHBI - METPbI, KWIOMETPbI, MWW, MOPCKME MUV, A/ MAOLLaAMN
KBaZpaTHblE METPbI, rekTapbl, KBajpaTHble KUIOMETpPbI, KBaZpaTHbIe MUN.

BbicoTbl A AnviHbl No penbedy bepytca n3 Mapzen Terrain Tiles. HegocTarowme Taiibl BbICOT BAOAb NNHNN
3arpy>atoTcs, gaxe ecam penbed BbIKNtOUEH. [Noka OHM 3arpy>KatoTcs, nepes AANHOM No penbedy CTOUT «=»,

TouKy IMHENKN MOXHO CXBaTWUTb MbILLbIO W NepeTalLmTb, Backspace ybupaet nocnesHow TouKy. Y Kaxaoro
oTpe3ka Ha r106yce nognucaHa ero AnvHa.

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

Brknagku «3D-nyTb» 1 «3D-MHOroyrosbH1K» CTaBAT TOUKY Ha Kpbilwy uan ctery 3D-3aaHusd, ecam ayy n3
rnasa BCTpeYaeT ero paHblue pesnbeda, N 3aNOMUHAKOT BbICOTY TOUKM. OTpe3kn MexXay ToUKaMu MpsMble 1 Ha
penbed He cagatca. Maowaab 3D-MHOroyronbHMKa MepaeTca B ero niaoCKOCTH, Tak y cKaTa KpbIWmn Uan



CTeHbl OHa HacToALwan. HaknoH - yron naockoctn Kk ropusoHTy, 0 - poBHas kpbiwa, 90 - cteHa. CoxXpaHEHHbIN
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 «[1podusb BbICOT» B MeHIO NyTH «MOnX MeToK» OTKpbIBarOT
rpaduvk BbICOTbI BAOJb NHUN.

5000 m

4000 m

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

[JnuHa no kapte 11.5 km, no penbedy 12.5 kM. HaumeHbLwas BeicoTa 3519 M, Hanbosblwas 5502 M. Habop BbicoTbl
2041 m, notepsa 2066 M. CpeaHWiA ykioH 35.4 %, Hambonbwuin 162.2 %.

Mog rpadrKom CTOAT A/IMHA NO KapTe 1 No pesnbedy, HarMeHbLUas U Hanbobluas BbicOTa, Habop v noteps
BbICOTbI, CPEAHUI N HanbonbLmi ykaoH. Kypcop Hag rpadukom nokasbiBaeT pacCTOSHWE, BbICOTY M YKNOH B
3TOM MecCTe, Ha r1obyce ToUka OTMeYeHa MEeTKOW C BbICOTON. Mpoduib NMHENKM MeHAETCA BMecTe C eé
TOUKaMM.

BbicOTbl BepyTcs Tak Xe, Kak AN AAUHbI NO penbedy. YKIOH MepseTcs Ha OTpe3Ke He KopoUe TPEX MUKCeNen
AaHHbIX BbICOT, TaK LLEPOXOBATOCTb JaHHbIX He BblAaETcs 3a 06pbIB. Ha KpyThix ropax HanbonbLUWi YKIOH
MoxkeT npesbiwatb 100 %, 3to 45°.

BVIAVIMOCTI: N3 TOUKMN

MyHKT «BnanMocTb oTCroAa...» B MEHIO TOYEYHOM METKN OTKPbIBAET OKHO «BuammocTb 13 Toukm». B okHe
3a4,at0TCA BbICOTa HabatogaTens Hag penbedom, BbicoTa Liean 1 pagunyc kpyra. KHonka «Moctpountb»
3arpy>kaeT BbICOTbI MOA KPYroM 1 packpalumBaeT ero. Buanmble Mecta 3enéHble, CKpbITble penbedom -
KpacHble. KHomka «Yb6paTb» CHMMaeT packpacky.

V13 TOUKM pacxoaaTca Nyymn € paBHbIM Warom no asnmyTy. Lar Bgonb ayya - naTmcotaa fons paavyca, npu
pagunyce 10 km 310 20 M. MecTo BUAHO, eCAN yd 13 r1a3a K HEMY He 3ajeBaeT penbed no gopore.
YuunTblBatOTCA KPUBMU3HA Tena 1y 3emamn pedpakuma ¢ koadduumeHtom 0.13. 34aHNA 1 NecC He YUMTbIBALOTCA.
Moa OKHOM CTOUT AOAS BUAUMOM MJIOLWaAn Kpyra. Eciv BeicoTbl He 3arpy3uance 3a 30 ¢, pacuéT naét no
MeHee NoApobHbIM, OKHO 06 3ToM nuLweT. BugmmocTb cumtaetcs Ha 3emne, Mapce u JlyHe.

Nuconauus

MyHKT «HCcoNALMSA...» B MEHIO TOYEUHOW METKM OTKPbIBAEeT OKHO «MHconsums». B okHe 3agaroTcs nepsble U
nocieaHue CyTKn NnpomMexyTka u pagnyc kpyra. KHonka «locTpontb» 3arpy>aeT BbICOTbI M packpalunBaeT
Kpyr No cpesHeMy KOIMYeCTBY YacoB MPSMOro coaHua B cyTkn. CUHWIA LIBET - Maso CBETa, KPaCHbIM - MHOTO.



LLikana B IEBOM HUXKHEM Yr/y BUAA UAET OT HyAsa A0 HanbosbLuero 3HaueHus B kpyre. KHornka «Y6patb»
CHUMaeT packpacky.

MonoxeHwne conHua cuntaetca vepes kaxgble 10 muHyT cytok UTC. MecTo ocBelleHO, ecan CONHLE Bblille
rOPU30OHTa rop MO CBOEMY a3nMyTy W NaZaeT Ha CKJIOH C ero JINLLEBOW CTOPOHbLI. FTopun3oHT bepétcs no 32
Hanpas/eHMAM Ha PacCTOSHUM He MeHblUe pajunyca U He MeHbLle 5 KM. [TpomexyTok gnmHHee 15 cytok
cumntaetca no 15 cytkam, B3ATbIM paBHOMepHO. Obnaka, pedpakums, 34aHNsA U nec He yunTbiBatoTcs. CeTka
BbICOT - 800 y3710B Ha CTOPOHY, Npun pagnyce 5 kv war 25 M. Pacuét ngét yactamu, rnobyc B 370 Bpems
oTBeyaeT Mbllwmn. CTpoka noj NoAsMu NoKasbiBaeT JOAK0 CAeNaHHOro. VIHconaumsa cumtaetca TobKO AnA
3eman.

MNMoa3eMHbIN peXxum

OkHo «[oA3eMHbIN pexxMM» OTKpbIBaeT KHOMKa «[og3eMHbIN pexuM...» okHa «CBONCTBa BUAa» U KHOMKa
«...» CTPOKWN «3eMna Hag rpugamm» pasgena «Cnom». Pexxnm nokasbiBaeT noj noBepXHOCTbIO CKBaXMHBI,
KPOBJ/IM NNACTOB, CTEHKN Pa3pe30B 1 Bbipe3 Ha0Ka.

AaHHble

[aHHble - Tabaunubl B TON Xe pa3meTke, 4Tto y Isoliner.

Ta6bnanuya Monsa Yro 3agaér
collar hole_id, z, eoh, reomeTpus - Touka YcTbe CKBaXKWHbI, OTMETKa yCTbs, r1ybuHa 3a6os no cteony
interval hole_id, from, to, code WHTepBanbl Mo CTBOAY, BHW3 NONOXMTENbHbIE, code - naact nau
nvTonorus
survey hole_id, depth, azimuth, dip nan zenith WNHknnHomeTpus. be3 Heé ckBaxkvHa BepTMKanbHas
beds code, ord, color, surface Mopagok nnactoB cBepxy BHW3, UBET «#rrggbb», daiin pactpa
KpOBAW
sections = reomeTpus - ANHUSA JIHun paspesos
cut reoMeTpus - MHOTOYroIbHUK Bbipes 6510ka
images name, image, top, bottom, reometpus - = Pa3pes c kapTuHkoi: ¢paiin PNG uamn JPG ot nanku danna
NNHWA GeoPackage, oTMeTkM Bepxa U HM3a KapTUHKW B MeTpax
tunnels name, depth, depth_end, diameter, ToHHenb: raybrHa OcK Noj NOBEPXHOCTLIO B Havasle U B KOHLe
color, reomeTpus - IMHNA NVHUK, AMaMeTp B MeTpax, LBeT «#rrggbb»

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

leonornyeckme con npoekTa nokasbiBatotcs B 3D kak obbluHble cnom rnobyca. Cnov y3HaéTca No NMeHu
TabavLbl U3 CNMCKa BbIle UK NO NOASM, HanpUMep ToYeuHbln cioi ¢ noasammn hole_id v eoh - yctbs.
OTtmeueHHbIN B pasgene «Cnou NpoekTa» CNOW BCTAET Nog NOBEPXHOCTb, CHATbI daxkok ybmpaer ero.
MaocKoW KapTUHKOM Ha MOBEPXHOCTM Takmne coun He pucytoTcs. Kposas - pacTp, yein Gpain Ha3BaH B noe
surface Tabanupl naactos. TabanLbl MHTEPBaNOB, UHKAMHOMETPUM U NAACTOB HepyTcs U3 NpoekTa camu,
CHayana 13 ToM Xe rpynmnbl CNOEB.

MyTb K KAPTUHKE pa3pesa OTCUMTbIBAETCA OT Manku dainna eé cnos. Ecam B npoekTe HECKOIbKO CNOEB OAHOW
posv, 6epéTcs BepXHUIA B flepeBe CNOEB.

Ctunb 6epétca n3 QGIS, kak y 0BbIUHbIX CN0EB:



® KPOBJIfA, PacTp KOTOPOW packpalleH nceBaoLBeToM, nanntpor uam RGB, okpalueHa 3TOW packpacKow.
Cepbili pacTp 6€3 HaCTpOVKM OKpaLleH LBETOM Maacta 13 Tabauvubl beds.

® cTBON 6€3 NHTEPBA/IOB N TOHHE/Ib BepyT LBET CMMBOJA O6bEKTA, EC/IN CTWU/b CN0S MO KaTeropusaMm,
rpasyvpoBaHHbIN Uan nNo npasuaam. Npu NPoOCTom cMMBOAE LBET - 13 noAs color, 6e3 Hero - cBow
LBET pexunma.

® npo3payHocTb cnos QGIS - Npo3payvyHOCTL ero 06HLEKTOB MO MOBEPXHOCTLHO.

® MOANWUCK Haj yCTbsIMU - NoAnuncy cnos ycrbeB QGIS, 13 nons nau BelpaxeHus. MNoanucy cios
BbIK/IFOYEHbI - MOAMMUCEN HeT.

Mocne npaBku CTUAS AW AaHHbBIX C0S TN0Byc nepecobupaeT Mogenb, kak obbluHble cnoun. KHonka «Co3gatb
WabnoH...» okHa «loa3eMHbIV pexnm» 3anuceiBaeT ¢parin GeoPackage co Bcemu Tabavuamm pexxmma un
NPVYIMEPOM Y TOUKW B3rN84a - CKBaXXWHOW C ABYMS UHTEPBalamMK, pa3pe3oM, TOHHENIEM U BbIPE3OM - 1
Afobasnset ero B NpoekT rpynnoi «labaoH nogzemMHoro». Tabavubl WwabaoHa 3anoNHAKTCA CBOUMM
AaHHbBIMMN.

Fpunabl no otmeTkam

PacTp npoekTa, 3Ha4eHma KOTOPOTo - abCONMOTHbIE OTMETKM B METPaXx, IOXMTCA MOJ 3eMJIH0 MOBEPXHOCTLIO.
[ns 3TOro B MeHro pactpa pasgena «Caon npoekta» 0TMeyaeTca NyHKT «[TOBEePXHOCTb MO OTMEeTKaM».
®naxkok oA NokasbIiBaeT U CKPbIBAeT MOBEPXHOCTb. CUCTeMa KOOpAMHAT pacTpa bepétca n3 cnosa QGIS,
nostomy roamtcsa n ASCII Grid 6e3 darina .prj.

LiBeT noBepxHOCTU - packpacka pactpa QGIS. Cepbii pacTp 6e3 HacTPOWKM OKpaLleH LiBeTOM maacta. [puapl
C OKOHYaHMAMU UMEH _top n _bottom, Hanpumep B_top n B_bottom, - kpoBas 1 nogowsa ogHOro niacta.
OHW oKpaLleHbl OAHWM LIBETOM, MEXAY HUMW MO KPato AaHHbIX BCTAKOT TOPLLbI, ¥ NAACT BbIFAAAWUT NAUTOMN.
MoaxoasT n okoH4YaHus roof, base, kpoBas, nogoLwsa.

MyHKT «30n1HMKM B npoekT QGIS...» MeHIO pacTpa BbIrpy>aeT U30JMHUM 3HAUYEHWI pacTpa CJI0eM
GeoPackage B rpynny «PlanetX - ropusoHTanm». LLiar ToT Xe, uTo Ha rpuae rnobyca, kaxzgas nataa AMHUA
TOJILLLE U MOognucaHa.

Ha noBepxHOCTU rpuaa nexart N30ANHUKN - OKOAO 12 IMHWIA Ha pa3Max OTMETOK, Liar U3 TOro Xe PSAa, UTo y
ropusoHTanen. Kaxgas natas N30ANHUSA TOJILLE U TEMHee.

Mog rpuaamu ctpoutca 610K. Mo Kpato AaHHbIX OT penbeda A0 HM3a MOAENN BCTAOT CTEHKM C MAacTaMu, Ha
HW3Y Mogenn nexuT AHo. CTeHKN TeMHetoT ¢ rnybuHon. CTeHka, obpalléHHan K kKamepe CHapy>W, He
pucyeTcs, NO3TOMy 610K BUAEH U3HYTPK C t060I cTOpOHbI. Hag 6/10k0OM 3emais Npo3payHa no NoisyHKy
«3emnq Hag rpugamm» pasgena «Cnov», BHe KOHTypa AaHHbIX OHa Henpo3payHa. CTpoka € MOA3YHKOM
NoABASETCA BMECTe C NOA3EMHON MOAENbIO.

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

MNMokas

Mogenb cTpounTCs, Korga oTMeueH XoTs Hbl O4UH reonornyecknin cnoi. Fnobyc 3arpyxaet BbICOTbl pesbeda
noJ MOZENbIO N CTaBUT €€ NoJ NOBEPXHOCTb.

® CTBOA CKBaXXMHbl UAET MO UHKANHOMETPUN METOAOM MUHUMAaNbHOM KPUBW3HbI. IHTEpBanbl
OKpalLleHbl LBETOM CBOEro Nacta, Hag YCTbeM - MOAMUCH CNOS.

* KpoBns nnacta - NOBEPXHOCTb LiBeTa naacta.

® ToHHenb - TpybKka cBoero AvameTpa BAOb ANHUW nog penbedoM. MybuHa meHsetcs ot depth B
Hauyane nnHuKn go depth_end B KOHUE, Tak 3agaétca cnyck k nopTany. bes depth_end rnybuHa
nocrtosiHHas, 6e3 diameter - 3.7 m.



® Paspes - CTeHKM BAOb IMHUN OT penbeda A0 HMU3a MOAENM, 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 60/bLIEN CTOPOHE YMEHbLLAETCS.

* Hwuz mogenu - 3aboii camoli rnyboKowm ckBaxkmHbI, 6e3 ckBaxkunH - Ha 20 M HMXe caMoi raybokomn
KPOBJIN.

Fny6MHa pacTtarnBaeTca MacliTabom penbecpa, KaK 1 NOBEPXHOCTb. |_|pl/l BbIKJTFOUEHHOM penbeq)e OTMEeTKN
OTCUNTbLIBAKOTCA OT NOBEPXHOCTW.

Mon3yHok «Henpo3payHOCTb MOBEPXHOCTU» AenaeT penbed B pamke MOAeIN NPO3pPaYHbIM, CKBO3b HEro
BUAHbI CKBaXWMHbI U KPOB/W. BHe paMKin MOBEPXHOCTb OCTA&TCH HEMPO3PaYHOW, Y FPUAOB - BHE KOHTYpa WX
AaHHbIX. Pnaxkok «Bbipes 610ka» ybupaeT NoOBEPXHOCTb M KPOBAW BHYTPU MHOFOYroJibHMKa Bblpesa. o
Kpato Bbipe3a BCTatOT CTEHKU C MaacTaMu, Ha AHe IeXUT NAOCKOCTb H13a mogenun. Onaxok «Kamepa nog
3eMnén» NO3BONAET OMYCTUTb KaMepy HUXe penbeda Ao HM3a Mogenn. B pamke Mozenn kamepa Torga XoAuT
no eé HK3y. HacTponky OkHa XpaHsATCs B MPOEKTE.

MHoroyronbH1K «Mounx MeTok» pexxeT Moeb NYHKTOM «Bbipe3 Mogenn» CBOero MeHto, MyTb CTaBUT CTEHKY
C nnactaMu nyHKTom «CTeHka pa3pesa Mogenu». [TOBTOPHbIV BbIGOP NyHKTa yOMpaeT BbIPE3 UAN CTEHKY.
MpaBka GopMbl MeTKM Ccpaly MeHAeT MoAeNb. Bbipe3 n paspes Tak pUCyroTCs Ha rnobyce MHCTPYMEHTOM
«HoBas meTka».

LLIkana «[1nactbl» B 1€BOM HUXXHEM yrny Bua nokasbiBaeT naactbl MOAENN CBEPXY BHU3 CBOUMW LBETAMU U
TOHHENN.

B pexxume «O6beKTbI» LLENYOK MO CTBOJTY CKBaXKWMHbI MOKa3blBAET €& HOMep, NAacT, ryO6uHy No CTBOY 1 MOA
yCTbeM, OTMETKY ¥ rnybuHy 3a60s B TOUYKe Nog KypcopoM. LLienyok no ToHHeNto nokasbiBaeT ero HasBaHwe,
rnybuHY N OTMETKY OCK 1 AnaMeTp.

MyHKT «Pa3pe3 Mogenu...» MeHto Nyt «Mourx MeTok» OTKPbIBAaeT OKHO C TeM e Ha3BaHueM. 1o
FOPV30HTaNN - PacCTOSHWE BAOAb MyTW, MO BEPTUKANMN - OTMETKM B MeTpax. Ha pa3spese penbed, nnactbl
MeXAy KPOBSMU, CTBOJIbI CKBaXWH LiBETaMUW UHTEPBAIOB M TOHHENW CBOUM AVaMEeTPOM W13 MOA0Chl BAO/b
nyTtv. LUnpunHy nonocel 3aaaét none «Monoca ckBaxknH 1 TOHHeneW». Kypcop Hag rpaprkom oTMeuvaeT ToUKy
Ha rnobyce.

Moa3emHble feMO KnagyT CBOM AaHHble B NpoekT QGIS rpynnoi obblUHbIX CI0EB M OTMEYatoT MX Ha r1obyce.
Jemo «[NepMckme OTNOXeHWs» B 3HaUke «/leMo» OTKpbIBaeT CUHTETUYECKMNIA y4acToK y bepe3sHnKoB, Ha
BepxHekamckoM MecTopoXxaeHun. Ha HéM 24 ckBaXXuHbI, 9 KpoBenb naacTos BepxHekamckoro paspesa, Asa
pa3pes3a, Bbipe3 CeBepO-BOCTOYHOWN YeTBEPTM 1 pa3pe3 3-3 ¢ KapTUHKOW. [laHHble BblAyMaHbl A8 NpUMepa,
3TO He CbEMKa.

Jemo «ToHHenn Vegas Loop» oTkpbiBaeT TOHHenn komnaHuu The Boring Company nog flac-Beracom co
CTaHUMAMM, OKOO 8 KM NMHUIA. Tpacchl 1 cTaHumu B3saThl U3 OpenStreetMap. Mny6uHbl B OpenStreetMap
HeT, OCb TOHHeNA CcTouT Ha 12 M NoA NOBEPXHOCTbO, OK010 40 GyTOB NO OTKPbLITEIM CBEAEHMAM O TOHHENAX
BbICTAaBOYHOrO LieHTpa Jlac-Beraca, cnycku K CTaHUMAM UAYT OT NOBEPXHOCTM A0 3TON rNyOuHbI.

Typbl
Typ obsieTaeT oTMeYeHHble METKM Nanku rno nopaaky Cnmcka, BKJkOYaAa BAOXKEHHbIE nanku. OnuncaHve MeTku

OCTaHOBKW BUAHO NOA KHOMKaMW naHeaun Typa.

® MeTka co cBOUM BMAOM BO3BpaLlaeT ero To4Kky B3rndga, pacCtoaHne, asmmMmyT 1 HakJ10H.
° BAOJ’Ib nyTn Kamepa ejeT no AMHnn.



® (OcTanbHble METKM 6epchs=| B Kagp LeInKoMm.

Typ 3anyckaeTtca NyHKTOM «3anyCcTuTb Typ» B MeH0 «MounX MeTOK» AN Nanku, NyHKToM «Typ no nyTtu» B
MEHO MYTWN MW KHOMKOW P> nog cnmckom meTok. KHomKa BeZET Typ Mo BblAeNeHHOM narnke uam nyTtv, a npu
BblAE€/IEHHOW MeTKe - MO Mnarnke, B KOTOPOW MeTka NexuT. Typ NpoxoAnT MeTKM Tena, KOTopoe cenyac Ha
rnobyce. Eciv oTMeuUeHHbIX METOK HeT, CTpokKa COCTOAHMA 06 3TOM coobLyaeT.

MaHenb Typa NosiBAAETCS BBEPXY BMAA BTOPOWN CTPOKOW MOJ LWKaNoN BpeMeHy, a be3 LWKanbl - Ha eé MecTe:

KHonka Yto penaer

MonsyHok = [lokasbiBaeT, CKOAbLKO Typa NPOLLO, 1 NepemartbiBaeT Typ. Kamepa cpa3y BCTaéT B BbibpaHHYHO TOUKY, nocse
OTNyCKaHuA Typ UAET fanblie ¢ Heé

44, W MpeablayLias n creayrollas OCTaHOBKA

n,» May3a 1 npogomKeHne

Mays3a CKONbKO CeKyHZA Kamepa CTOWUT Ha OCTaHOBKE

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

3anuce Typa B BUgeo MP4 nan kagpamu PNG

KoHeL, Typa

[BUXKeHME MbILbIO CTAaBWT Typ Ha nayay.

3anucb Typa c 3KpaHa

KHonka 3anvcy @ Ha naHesv 3HaYkOB 3anuCbiBaeT ABUXKEHME KaMepbl. Kamepy MOXHO BECTU MbILLIbIO,
KNaBvLWaMu, nepenétamm 1 MHCTPYMeHTaMu ynpaBaeHus. [TOBTOPHbIV LLLeNYOK 3aKaHUYMBAET 3amnunch U
cnpawwvBaeT Ha3BaHWe. Typ NOXUTCA B «Mou MeTKM» CO 3HaUKOM WbMa, Ha rnobyce OH He pucyeTcs.

MyHKT «3anycTuTb Typ» B MEHIO TaKoro Typa npourpbiBaeT 3anucb. Kamepa cHayvana nognertaer K Havany
3anucu. NMon3yHok naHenun Typa 1 3anncb Typa paboTatoT Tak Xe, Kak y Typa no meTtkam. B KML 3anucaHHbIv
Typ coxpaHseTcs Kak gx:Tour, Google Earth ero npourpbiBaer.

MyTb 3anvcaHHoOro o6néta NpaBuUTCA B OkHe «CBOMCTBA...» Typa. [Toka OKHO OTKPbITO, NyTb TOYKM B3rnsA4a
BWAEH Ha rnobyce NNHWEN € ABaLIaTbO OMOPHbIMY ToukamMu. ONopHas ToUKa TAHETCA MbILLbHO, MO3bl MeXAY
OMOPHbIMW CABUratOTCA BCAEA 3a Hell naaBHo. Mon3yHoK «BbicoTa 06néTa» onyckaeT kaMepy BO BCEX MO3ax
A0 YeTBEPTM BbICOTbI 3aNMNCK UAN NOAHUMAET A0 YeTbIPEX BbICOT. Bpems, a3nMyT 1 HakNOH MO3 He MEHAOTCA.
«OK» 3anucbiBaeT npasky, «OTMeHa» eé OTMeHseT.

Kak cHAaTb ponuk

1. MocTaBbTe METKM OCTAHOBOK B OAHY nanky «Mownx MeTok». Bug kaxaor MeTkun 3a4aéT nyHKT «CHUMOK
BUAA METKU» eé MeHH0.

2. OTMeTbTe piaxkkamMmn Hy>KHble METKM 1 pacCTaBbTe MX NepeTacknBaHneM B nopaske obnéra.

3. BkntoumTte cnom ponuka - Temy NASA, conHue, obaaka uam LWKany BPEMEHMU C HY>KHbIM JHEM.

4. TIlyHKT «3anycTuTb Typ» MEHIO Nanku npourpeiBaeT Typ. MNay3a Ha ocTaHOBKe 3a4aéTcA Ha naHeau Typa.

5. KHonka @ naHenn Typa OTKpbIBaeT OKHO «3anuncb Typa». Pexunm «Buaeo MP4 B pasmepe okHa» cpasy
AAET ponvk. Pasmep ponnka paBeH pasmepy OKHa rnobyca, MO3TOMY OKHO Jyuylle pacTAHyTb 3apaHee.

BmecTo MeToK MOXHO 3anuncaTtb ABUXKEHME KaMepbl KHOMKON @ Ha NaHesn 3HaukoB, CM. «3anucb Typa C
3KkpaHa». Typ no nytm «Moux MeTok» BeAE&T Kamepy BAOAb ANHUN.



3anucb Typa ana Buaeo

KHorka @ oTKpbIBaeT OKHO «3anuch Typa» C AByMs pexxumamu. Oba nuwwyT 25 kagpoB B cekyHAy Typa,
NOAMNCb NCTOYHMKOB CTOUT B YTy KaXAoro Kagpa.

* «Buaeo MP4 B pa3mepe okHa» - bbICTpbIi pexxuM. OKHO cnpalumBaeT ums dalina, No OKOHYaHUK
3anucuy rotos poauvk H.264. Ero koanpyet cama Windows, CTOPOHHME NPOrpaMmbl HE HYy>XXHbl. Pexunm
ecTb Tonbko B Windows. Typ 13 AByx octaHoBOK, 71 kagp 2592 x 1860, nuwetcs okono 45 cu
3aHumaet 10 MB.

* «Kagpbl PNG B nanky» - npodeccrmoHanbHbivi pexxumM. OKHO cripaluvBaeT nanky 1 pa3Mep: Kak OKHO,
1920 x 1080, 2560 x 1440 nan 3840 x 2160. Kagp KpynHee OkHa puCyeTca 3aHOBO B 3TOM pa3Mepe,
Hagnncu n TMHNM KpynHee B TOW e aone. ®alinbl Ha3bIBaKOTCS frame_00000.png, frame_00001.png "
Janblue, Kagpbl C TEMU XXe HOMepamK B Narnke 3aMeHsoTCA.

Kaxxablin kagp >XAET 3arpy3kun TalnnoB, MO3TOMY 3anuncb UAET AOJbLUE TYPa, @ Ha Kagpax HeT Pa3MbITbiX MECT.
Kagp, koTopbiii XAET gonblue 20 cekyHA, CHUMAeTCA Kak eCcTb. 3anuncb BCerja HauMHaeTcs ¢ nepBoin
OCTaHOBKMW, MO3TOMY MOBTOP 3anucK AaET Te Xe Kaapbl.

Pagom c kagpamu PNG noxuntca dann frames.json - 4acToTa, pa3mep, Mo3a KaMepbl U Bpems AaHHbIX
KaXXZA0ro Kagpa, Homepa Heforpy>KeHHbIX KajpoB.

MaHenb nokasbiBaeT HOMep Kagpa. Kpectnk Ha naHenn npepbiBaeT 3anuck. [pepBaHHOe BMAEO OCTaéTcs
roZHbIM GainioM K3 y>Ke 3anmcaHHbIX KajpoB.

Kak cobpatb poank us kagpos

Ponunk n3 kagpos PNG cobupaet ntobas nporpamma, Kotopasi OTKpbIBaeT NoCAef0BaTENbHOCTb KAPTUHOK.
BecnnatHas nporpamma ffmpeg (ffmpeg.org) cobrpaetr MP4 ogHoW KOMaHAOW B nanke ¢ 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.mp4d

YacToTa 25 coBnagaet € 4aCTOTOW 3anmncy, NO3TOMY POAVK MAET B TeMne Typa. PuabTp pad fobaBaseT no
MUKCeo, eC/IV CTOPOHA Kajpa HeuéTHas, kogek H.264 TpebyeT YETHbIX CTOPOH. MeHbLuee 3HaueHne -crf
AAET Nyuyllee Ka4yecTBO M 6onbLIMI paitn.

Buaeopegaktopbl Shotcut u DaVinci Resolve oTkpbiBatoT Kagpbl C HOMepaMu Kak oAunH kauvn. Tyaa xe
MOXHO J,06aBUTb My3bIKY, MOAMNCK U CKIENKY HECKOJIbKUX TYPOB.

Tpekun

Tpek nokasbiBaeT NyTb ABUXKYLLMXCA OOBbEKTOB MO BpeMeHU. ICTOUYHMK - TOUeUHbIV CI0 MpoeKTa C NosemM
BpPeMeHW, BpeMs 3aZaéT LKana BpeMeHu rnobyca. «<BpemeHHol koHTpoanep» QGIS Ha rnobyc He gelicTByeT.

MyHKT «Tpek...» B MEHIO TOYEYHOrO C/10A OTKPbIBAET OKHO HACTPOeK:

Mone Yro 3apaér

Bpemsa Mone ¢ paton n BpemeHem, TekctoMm ISO 8601 nam cekyHaamm ¢ 1970 roga
O6bekT Mone, koTopoe pa3nnyaet 06bekTbl. «<OfMH 06BEKT» - BCE TOUKM OAWNH MyTb
Liset LiBeT nporgeHHOro nyTtu

Kamepa cnegom Kamepa fep>XuT nepBbii 06BEKT B CepeAviHe BUAA MO XOAY ABUKEHMS



Bpems Tpeka BXOAMT B OXBAT LUKabl BPEMEHM. Y Kaxa0ro obbekTa pacTéT NporAEeHHbIN MyTb A0 NPaBOro
HeryHka LKabl, B TEKYLLEN TOUKE CTOMT MeTKa C ero HasBaHuneM. Korga Likana 3akpbiTa, Tpeku
nokas3sblBatoTCs LenmkoM. KHornka «Y6paTtb Tpek» BO3BpaLLaeT cioto 0bblYHbIA BUA. HacTpoiiku TpekoB
XPaHATCA B MPOEKTE.

Bo Bpems 3anucK Typa Tpekun pacTyT Nno Xo4y Typa Yepe3 MPOMeXYTOK OTKPbITOW LWKabl, MPWU 3aKPbITOM
LUKane - yepes BCE BpeMA TPEeKOB.

Cnou npoekrta co BpeMeHeM

Cnon npoekTa, y KOTOpOro Bo BpeMeHHbIx cBoncTBax QGIS BkatoUeHO BpeMsl, MoKasblBaeTcs Ha rnobyce B
NpomeXyTKe LWKaabl BpemeHW. Bpemsa cnos BxoAnT B oxBaT WKajbl. KapTMHKa c1oa n ero nognucu
nepepunCcoBbIBAOTCA NOCNE OCTaHOBKM BeryHkoB. Koraa Wwkana 3akpbiTa, C1I0M NOKa3biBaeTCA LLeSIMKOM.

CnyTHUKM

Cnowt «CnyTHUKN» BUTPUHbI «KapTbl 1 C10M» NOKa3bIBAET MCKYCCTBEHHbIE CMYTHUKN 3eMAN TOUKAMK Ha UX
BbicoTe. [pynnbl Bbibupaet Bkaagka «CnyTHUKN» BUTPUHBI, BKIOYATb MOXHO Ntobble:

lpynna Yto B Hel

Kocmunueckune ctaHumm MKC, «TsiHbryH» 1 NPUCTbIKOBaHHblE Kopaban

Apkue cnyTHUKK OKOJIO CTa CMYTHNKOB U CTyMeHen, BUANMbIX 6e3 BUHOKAS
HaBurauus GPS, TMOHACC, Galileo, BeiDou

MeTeocnyTHMKM MeTeoposiornyeckme CryTHUKN

HabntoseHne 3eman CMYTHUKKN CbEMKM, B TOM umcie Landsat u Sentinel
HayuHble Hay4Hble CMyTHUKKU 1 obcepBaTopUM

leocTaymoHapHble JeicTByrOLLIME CNYTHUKW Ha BbicoTe 0ko10 36 000 kM
Starlink, OneWeb CMYTHUKW CBA3M, ThICAYMN TOUEK

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

CelesTrak obHOBAAET 3n1€MeHTbI pa3 B 2 Yaca 1 NPOCUT ckaumeaTb rpynny He yaue. CkayaHHasa rpynna
xpaHuTca B npodune QGIS, n paHblue yeM vepes 2 Yaca HOBbIV 3anpoc He yxoauT. MNocne oTkasa CelesTrak
rpynna He 3anpaluvBaeTca 2 Yaca.

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

Y BbIGpaHHOrO CNyTHWKa BUAHbI BUTOK OPOUTLI Ha €ro BbICOTE U Cej Ha 3emsie. BUTOK nokasbiBaeT OAnH
060pOT BNepés OT MOMEHTA, CeZ - NMyTb TOUKM NOZ CNYTHMKOM 3a nonobopoTa Hasag n Bnepéa. Llenyok
NpaBoW KHOMKOWM MO TOYKe CMYTHMKA OTKPbIBAET MEHIO C €ro Ha3BaHWEM U ABYMSA MyHKTaMU:

* «OpbuTa 1 cies» NOKasbIBaeT UM youpaeT BUTOK U Cies,.
* «Kamepa cnegom» CTaBUT TOUKY B3r/184a Nog CNYTHUK, BUZJ MOBEPHYT MO XO4Y €ro ABUXEHUS.
PaccTosiHMe v Hak/OH BMAA MEHSAOTCS KOJIECOM M MblLLbHO, Kak 06bIYHO. [TOBTOPHBIY BbIOGOP MyHKTa



OTMyCKaeT Kamepy.

CueHbl

CueHa coxpaHseT BUA LIeIMKOM W nepeAaeTca apyrum atoaam. 3Hauok «CLeHa» oTKpbIBAaET MeHHO
«CoxpaHuTb cueHy...» n «OTKPbITb CLEeHY...». Palin cLeHbl MMeeT paclumpeHme .planetx.

B cueHe xpaHaTcs:

® o3a KaMepbl.

® MPOMEXYTOK OTKPbITOM LUKabl BPEMEHM.
® (C/IOM NPOeKTa, OTMeYEHHbIe Ha rNobyce, CCbIIKOW Ha UCTOYHMK.
® NoAJ/IOXKa, penbed, MacwTab penbeda, rpynnbl pasgena «Cnoun», 83blk NOAMNCEN.

® cTpoku pasgena «Cnou» - ceTka, 3Bé3abl, obnaka, Temnepatypa v 3D-3zaHus.
® BbIObpaHHas nanka «Moux MeTOK» C eé TypOoM.

Maponb 6a3bl gaHHbIX B Ppai He NonajaeTt, ccblika Ha HacTpowvky nogkaroyeHnsa QGIS octaérca. Ecam
BblbpaHa nanka «Mowu MeTKun» LLeIMKOM UAN He BbiIbpaHO HMYero, MeTku B CLLEHY He nonajatoT.

Mpw OTKPBITUM CLEHBI CION MLLETCA B MPOEKTE MO UCTOUYHWKY, €CW €ro HeT - fobaBaseTcs. OcTanbHble cnou
npoekTa Ha rnobyce cHMMaroTca. MeTKK CLieHbl 10XKaTCA HOBOW Mankow, kamMepa nepesieTaeT B NO3y CLEHbI.

Cnon, KOTOpPbI€ HE HalWANCb N HE OTKPbIJINCb, NepeyvncaiaeT CTpokKa COCTOAHUA.

Aemo

3Hayok «/leMo» C akaZeMNUeCcKol LanoYykoln Ha NaHenn 3Ha4YkoB OTKPbIBAET NOArOTOB/IEHHbIE CLEHbI.
Kaxxzgas cLeHa nomeLlaeT MeTK/ HOBOW nankon B «Mown MeTkun», KHoMKa P> noj, cnMckOM MPOBOAUT MO HUM

TYP. I"IanKy MOXHO yAa/nTb.

Paspen CueHa

3emna | [epmb

3emns boka-Yuka,
Starbase

3emna | [llepmckme
OTNI0XEHUA

3emna | ToHHenu Vegas
Loop

3emna  Apanbckoe mMope

3emna  Kapbep, cBol
penbed

3emns ANoHcKknn xénob

Mapc Mecrta nocagok
MapCcoXo/0B

Yto B HeU

MeTkun co 3HaUKaMn ¥ MOMEHTAMU BPEMEHU NPOTYJIKY, BUAbI METOK C JATOW, MapLUpyT,
BblZ@BJIeHHbI MHOTOYrOJIbHUK, MyTb BAOAbL KaMbl, 3anuncaHHbIN 061ET ueHTpa, 3D-3aaHus

CrapToBas nolyazka u 3aBog Starbase, nasx, cocegHve ropoga, Lwocce n3 bpayHceuana,
3anuncaHHbi 061ET NaoWaaKN

CUHTETUYECKMI yYacToK Yy bepe3HrKoB co ckBaXXMHaMy, KPOBASIMY, pa3pe3aMu 1 BbIPE3OM.
Typ ¥3 NATU OCTaHOBOK O6BACHSAET MNOA3EMHbIN PEXUM, CM. [ToA3eMHbIN pexnmM

ToHHenn The Boring Company nog Jlac-Beracom co ctaHuuamu, cMm. MNoz3eMHbIN pexkim

CHumkmn MODIS 2000, 2014 1 2023 roaoB rpynnov nepekatoyatenein, poto kopabnen y
MyliHaka 1 kapTa 6acceiHa Ha 3KpaHe. Bce KapTUHKM - CCbIJIKW Ha agpeca B CeTH, CM.
HanoxeHwns KapTUHOK

CuHTeTMyeckas cbéMKa kapbepa y bepesnunkos 1 M penbedom rnobyca: 10 yctynos no 15
M, OTBaJ, NyTb Ana npodunsa BbicoT. Pactp noxuntca B npoekT QGIS, cm. Coit pesnbed

3emeTpsceHus, pa3pes3 3emsm C CEKTOPOM OT 3kBaTopa Ao 38.5° ¢. w., nauta Slab2 nog,
AnoHwuen, anuueHTp 3emnetpsaceHmns Toxoky 2011 roga, BynkaH ®Pyasu. OkHo «Pa3pes» no
38.5° c. W. oTKpbIBaeTCA BMecTe C AeMo, noaoca ovaros 300 kM

lopa Onnmn, goanHsl MapuHep, mecta nocagok «Kbtopnocntn», «llepcesepaHc»,
«Yxy>kyHa», «Cnnputa» n «ONNOPTEHOHUTA»



Pazpen CueHa Yrto B Hel

Mapc KpaTep Ezepo MecTo nocagkm «lepceBepaHca», OKPECTHOCTU KpaTepa, Mpoduib BbICOT Yepes KpaTtep,
TOYKa Ha Kpato ANs BUAMMOCTY, OBNET KpaTepa, Co «YKAOH» 1 penbed ¢ MaclwTabom 3

JNlyHa «AMONNOHBI» U MecTa nocagok wectn «AnoanoHoB», «JlyHoxoga-1» u «JlyHoxoza-2»
«JlyHoxoabl»

Hebo CosBe3guns n apkne  OpwoH, MNneaapbl, ranaktnka AHgpomesl (M31), Kaccnones, boabwas Megseanua, Jlnpa ¢
06beKTbl Heba Beroi, FOxHbIN KpecTt

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

CHumok BUuaa n Bna B Maket

CHumMoOK Buaa

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

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

Bua B makert

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

Mone Yro 3apaér

Maket CywiecTByrOLLMI MaKeT Uan «HOBbIN MakeT»

LLnpwuHa, BeicoTa Pa3mep KapTUHKM Ha ancTe B MUAANMETPAX

Pa3pelueHue Pa3pelueHune BbIBOAA MaKeTa, OT HEro pasmep CHUMKA B MUKCENAX

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

Apyrve Tena

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

MoameHto Tena

MnaHeTbl Mepkypwii, BeHepa, FOnutep

CnyTtHukn KOnutepa Vo, EBpona, MNaHumes, Kanancro

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

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



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

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

® BeHepa nokasaHa pagapom Magellan, uBeT nepegaét BbicoTy

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

* Mepkypuin, Mo n FaHvMes LBETHbIE, OCTaNbHble Tena cepble

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

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

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

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

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

® C/IOM NpOeKTa W UX MNOANUCH, TPEKM

® cuHXpoHwu3aums ¢ kapton QGIS n onpeseneHne o6bLEKTOB

® MOWCK MecTa Mo Ha3BaHW. KoopanHaTtbl B mosie novcka paboTatot

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

NMomoLwHMK

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

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

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



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

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

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

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

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

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

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

* Yro yxoauT Ha cepBep Moaenn. TekCT 3arnpoca, Touka B3rna4a, Te0 U BKIHOUEHHbIE CTPOKW pa3jena
«Cnown». HazBaHwns cnoés npoekTa n «Moux MeTok» He yXOAAT, KPOMe METOK, BblAeEeHHbIX
noJsib3oBaTenem.

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

MeTku no onucaHuro

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

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

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

® Bpems CTOUT y Kax0u MeTKW, A1 KOTOPOW M3BECTHa XOTA Obl gaTa uav rog. Y cobbITus 3TO MOMEHT, y
noxoga, ocajbl WV MPaBAEHNA - MPOMEXYTOK.

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

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

® B nokymeHTe He 6osblie 100 meTok.



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

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

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

KoopauHatel 1 faTtbl ZaéT MoAeNb, OHM TPeBYHOT NPOBEPKMU.

Mpocb6bl U3 cTpoku «Mounck»

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

3Bé3gHoe Hebo

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

AelictBue Yro paenaer

MepeTtacknBaHve NeBOW KHOMKOM Hebo TaHeTCs 3a Kypcopom

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

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

Crpenkn B3rnsg caBuraeTcsa Ha AEeCATYHO YacTb BbICOTbI OKHa

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

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

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



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

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

OrpaHuueHus

* Cnov npoekTa fexaT Ha pesbede KapTUHKOW, MOAHATb MW BblAABUTb CIOW MO MO0 Henb3A. MNogbém
1 BblAaBANBaHWE eCTb Y CBOUX METOK.

* (Cnoli co BpeMeHeM MO BbIPaXXeHUIO B OXBAT LUKa/ibl BDEMEHWN He BXOAUT, ero MpoMeXyToK 3asaéTtcs
6eryHkamm BpyuUHyto.

® Bhiwe wWrpoThbl 85° noaroca 3akpbIiThl LLBETOM OKeaHa, Tak KOHYaeTcs cetka Tanaos Web Mercator.

* 3anucb Typa MAET MedNeHHee camoro Typa.

® 3/aHusa - KOPOHKU C MIOCKOW Kpbilel, GopMbl Kpbilw 1 dacasbl He NepeaaroTcs.

® BbicoTbl Mapca u JlyHbl rpybee 3eMHbIX, MMKCENb BbICOT y 3kBaTOpa 2.6 KM 1 1.3 kM. KpaTepbl MeHbLUe
5-10 km Mo BbICOTaM He BUAHbI.

* B KML teno meTku He nuwetcs, MeTku 13 dainna KML BcTatoT Ha TekyLuee Teno.

® Hebo nokasaHo m3 LeHTpa 3emau, 6e3 ropmsoHTa MecTa HabatogeHna. KoopanHaTel He NpUBOAATCA K
nate, k 2026 rogy npeueccua cMeLlaeTt ux npumMepHo Ha 0.36°.

NcTouHukmn AaHHbIX

KocmocHumkwm - Esri World Imagery, ycnosus 3agaér Esri. Kaptorpaduueckme saHHble © yyacTHUKM
OpenStreetMap. BektopHble Tainbl 1 3D-3aaHma - OpenFreeMap. Penbed - Mapzen Terrain Tiles, gaHHble
SRTM, GMTED, ETOPO1 un apyrux nctounmko. Obnaka - NASA GIBS, cHumkm VIIRS. Temnepatypa - NASA
GIBS, MODIS 1 GHRSST MUR. 3B&3/bl - KaTanor Apkux 38é34 Menbckoro yHrsepcuteta. MaeuHbli nyTs -
NASA/Goddard Space Flight Center Scientific Visualization Studio, Gaia DR2: ESA/Gaia/DPAC. Mowck mecT -
Nominatim. Mapc - NASA, USGS, Viking MDIM2.1, JlyHa - USGS, LRO LOLA, Tainnbl oboux ten -
OpenPlanetaryMap. BbicoTtel Mapca - NASA MGS MOLA MEGDR, BbicoTbl JlyHbl - NASA LRO LOLA GDR.
CHMMKM Npouunx Ten - rnobanbHble Mo3ankn USGS Astrogeology 1 NASA Photojournal no gaHHbim NASA,
JPL, DLR 1 MHCTUTYTOB MUCCKI, NOAMUCH KaXA0ro Tena CTouT B yray Buaa. JIMHWM, Ha3BaHNA CO3BE3AMMN U
nmeHa 3Bé3g - d3-celestial, © Olaf Frohn. MNosoxeHns naaHeT paccunTaHbl MO 31emeHTam opout JPL,
nonoxeHue JlyHol - no ¢opmynam ACTPOHOMMYECKOTO ajbMaHaxa.

YcnoBus Bcex UCTOUHMKOB pa3obpaHbl B SOURCES.md. Tannbl uayt yepes ceteBble HacTponku un kaw QGIS,
CBOW K3LLI MOAY/b HE 3aBOAMT.

Paspabotka npun noaaepxxke OO0 «MHPopm++». NlnueHsma GNU GPL sepcun 3.
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