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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.

[ny6uHbI MOpen 1 OKeaHOoB - YacTb pesnbeda. [JHO 1eXUT Ha CBOUX rNybuHax, a Hag HUM Ha YPOBHe MOps
NexuT nonynpospayHasn Boga. Menbue 200 M Boja npo3payHee, y bepera BUAHO gHO. CTpoKa COCTOAHMA
HUXKe YPOBHS MOPS MULLET r1yObuHy nog Kypcopom. MnybuHel 6epyTcsa 13 Tex Xe TaraoB Terrarium, 4to u
BbICOTbI CyLUW, B OKeaHe 3T0 AaHHble ETOPO1. Ha3BaHna Mopei ocTatoTca Ha ypoBHe Mops. Mpodunb BbICOT,
NIMHEeWKa M YKIOH CYMTatOT AHO, BUAMMOCTb U3 TOYKM M MHCONALMA - MOBEPXHOCTb BOAbI. [poduab Huxe
YPOBHS MOpPSA MOKa3bIBaeT BOAY W MYHKTUP YPOBHA Mops. Cyxve BNagunHbl HUXKe HyAs, HanpyMep MépTeoe
MOpe, BbICOTbI OT MOPA He OTANYAIOT, Ha Npodue OHN ToXe 3anuTbl. Praxok «FNyOMHbI MOpelr N OKeaHOB»
B rpynne «Penbed» OkHa CBOWCTB BMAA X OTK/IKOYAET, TOrAa BbICOTbI HMXE YPOBHA MOPSA CUMUTAKOTCA HYNEM
n Mope poBHoe. [NyBVHbI eCTb TONBKO Y 3eMAN.



Cnon «[Maneoreorpadus» nokasbiBaeT 3emto B npowwsioM, 4o 540 maH net Hasag, no kaptam PaleoDEM
PALEOMAP (Scotese n Wright, 2018). KapTa Bo3pacTa - BbICOTbI cyLlun 1 ray6uHbl mops ¢ cetkon 0.1°, okono
11 KM, packpalleHHble Mo BbICOTE C OTMbIBKON. Bo3pacT B MUANMOHaX NeT 3a4aéT NON3YHOK B IEBOM HUXHEM
yray BYAQ, War 5 MaH neT, pagoM nognucaH reonornyecknin nepuog. KHonka P nokasbiBaeT BO3pacTbl
noapsAg K HactoswemMy. HblHELWHWUIA CHUMOK, FpaHuLbl, NOANNCK U penbed Ha 3TO BpeMs ybpaHbl, HacTpoika
penbeda npu 3ToM He MeHseTca. KapTbl nexat Tannamu B xpaHuauie planetx-terrain, npy nepeom nokase
BO3pacTa Hy>eH UHTepHeT. HoBbIV BO3pacT BCTAéT cpa3y B rpyboM BUJE M YTOUHAETCA MO Mepe 3arpysKku.
MpW OTKPBLITUN OKHa CTPOKa BbIK/AOYEHa.

KapTtbl u cnoun

Ctpoka «KapTbl u cnoun» pasgena «Ciov» oTKpbiBaeT BUTPUHY. B Heln kapTbl NASA v norogbl 1 ciov rpynn
«Hebo n cBeT» (383461, Obnaka, ConHue, CnyTHnKK), «<Heapa» (3emneTpaceHns, IpaHunLbl nant, Paspes
3eman, Maneoreorpadus) n «AHanms penbeda» (YkaoH, dkcnosmumsa). Cion BKAKUAKOTCA LEeNYKOM
He3aBMCMMO APYr OT Apyra 1 OT KapTbl, BKIOUYEHHbIN CNON OTMeYeH 3enéHol brupoukoi. Bknaska
«CNyTHUKN» BUTPWHBI MOKa3blBaeT KAPTOYKM rpynn clnyTHUKOB. LLlesnyok no kapTouke BKAOYAET MK
ybupaet rpynny. MNepsas rpynna BkatoyaeT con «CnyTHUKKU», NOCNeHAsR yOpaHHasa ero BbikatoYaerT.

Kaxxgas kapTa nokasaHa npeBbto - eé TanoM Hag EBpasvelt Ha nocieAHWI rOTOBbINV AeHb NMOBEPX
MOANOXKW. Y Noaei NporHo3a 1 NoXxapoB BMECTO Taiia Mosoca LBETOB WKabl. [1o4 NpeBbto - Ha3BaHWe u
AeHb KapTbl. KHOMKM BBEPXY OCTaBASIOT KapTbl OAHOW rpynmbl, CTPOKa «HalTn KapTy» MLLET MO Ha3BaHWIO.
LLlenyok no kapTe noka3biBaeT eé Ha rnobyce, NOBTOPHbIV LWen4ok ybupaet. KapTty ybupaeT 1 KpecTuk Ha eé
LIKase B IeBOM HUXXHEM yray BuAa. Ha rnobyce ogHa kapTa BUTPUHBI, €€ Ha3BaHWe CTOUT B cTpoke «KapTbl 1
cnow».

Tembl NASA - pactpbl Mo gHAM, MecsLam uam rogam 13 cny>xo6bl NASA GIBS. [leHb paja cuMTaeTcs rotoBbIiM
yepes CYTKW, paHblle ero CHUMOK NycT. [pynnbl BUTPUHbBI Takme:

® «[lnaHeTa OrHA» - 04arv NOXapos, AbIM, ONTUYECKas TO/ILLUMHA a3PO30A1, yrapHbIV ra3 1 ero BbIbpocsl.

* «[naHeTa BOAbI» - OCaZAKM, BNAXHOCTb MOYBbI, CHET 33 CYTKM, CHer 3a 8 CyTOK, Macca CHera, MOPCKOM
NéA, BOAAHOMN Nap, XA10podUaN, CONEHOCTb MOPSA N HABOAHEHWS.

* «[naHeTta BO3Ayxa» - ANOKCUS a30Ta, ANOKCUA CEPbI, METaH, YIIEKUCAbIN ra3 1 030H.

® «3eMNf N XKN3Hb» - PACTUTENBbHOCTb, Mblb, HOYHbIE OTHW U TUMbl MOKPOBA.

Tema nexxunT Nosynpo3payvHoO packpackor NoBepx CHUMKA, TaM, FAe AaHHbIX HET, CHUMOK BugeH. LLkana ¢
Ha3BaHVeM, eAVHNLAMM U JaTOM CTOUT B IEBOM HUXKHEM YIy BUAA. [leHb TeMbl 3a4a€T npasblii 6eryHok
LIKa/bl BpeMeHU, CM. «Bpems MeTok v WKana BpeMeHu». BbibpaHHas TemMa OTKpPbIBaET LWKany Ha NocaeaHem
AHe psaga. U3 BeryHka 6epétca 6amxkanwimii He 6osee NO3AHWI AeHb pPAAa, MPONYyLLEHHbIE AHN psja
nponyckatoTcs. HoBas Tema npw OTKPbITON LuKane 6epEéT TOT ke MOMEeHT. YacTb psAOB OTCTaéT OT
CErofHALIHEro AHSA Ha MecsALbl, 3TO CKa3aHO B MOACKa3ke TeMbl. TeMbl CTb TONbKO Y 3eMiu.

CHer 3a cyTkn no cHumkam MODIS BuAeH TONbKO TaMm, TAe B TOT AeHb He bb110 061akoB 1 bbl1o cBeTno. 15
aHBaps 2026 roga Hag 3anagHoin CMbupbLo cHer 3aKpbIT Ha 78 % nyiowaan obaakaMu 1 MNOASIPHON HOUbHO.
CBogka 3a 8 cytok 3akpbita Ha 40 %. Macca cHera - pacyét mogenn SMAP no gaHHbIM CryTHWMKA, MPOMNYCKOB
nog obnakamu y Heé HeT. CHeXHble TeMbl NMOKa3blBakOT TONbKO cyLly. JIEA Ha 03épax ecTb B CBOAKE 3a 8
CyTOK, €4 Ha Mope - TeMa «Mopckou néa».

LLTtopka cpaBHeHUA AHeMN



KHonka S Wwkanbl BpeMeHu AennT BUA WTOPKOW. [paBee WTOPKM TeMa NokasaHa Ha AeHb LKasbl, 1eBee - Ha
CBOW ZeHb. [10 yMOAYaHUIO 3TO TOT Xe AeHb oA Ha3ag, y psAa Kopoue roja - ero nepsbiin geHb. Hag
LUTOPKOW CTOAT BUPKM € AHAMUN 0beunx yacTeid. KHonku < 1 > neBor BUpKK CABUratoT €€ AeHb Mo psagy TeMb,
KpecTunk ybumpaeT wropky. LLITopka TAHETCA MbILLbHO 3@ MONOCY C KPY>KKOM.

benas NMHWA NO rpaHULEe ecTb 1 Ha CHUMKe BUAQ, W B 3anucu Typa. LLtopka pabotaet c Temamum NASA. Y
nosier nporHo3a GFS, moXxapoB 1 TeMnepaTypbl MOBEPXHOCTUN WTOPKM HeT. CMeHa TeMbI OCTaBASET LUTOPKY,
eé feHb VLWeTCA B psagy HOBOW TeMbl. BbiktoueHHas Tema ybupaert wropky.

Moroaa

lpynna «lMoroga» ctomT nepBon B BUTPUHe. [epBas e€ kapTa - «TemnepaTtypa NOBEPXHOCTW» CyLLW U MOpPA
no NASA. OctanbHble - «TemnepaTtypa Bo3gyxa» Ha BbicoTe 2 M, «Ocagkun» B MM/Y, «<BeTep» Ha BbicoTe 10 m
B M/C 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 nons 3a4aéT LWKana BpeMeHW. BoibpaHHOE nosie OTKPbIBAET LKAy Ha HbIHELLIHEM MOMeHTe. LLlkana
oxBaTtbiBaeT 10 cyTOk A0 cBeXero Bbinycka Mogenn 1 16 cyTok NporHosa nocse Hero. byayuiee - nporHos
CBEXEro BbIMyCKa, Ha NepBble 5 cyTok Mo yacy, Jajblue vepes 3 yaca. [polnoe - aHann3 Mogenm Ha
6avkanwmii yac. KHonkm < 1 > Wkanbl CABUFaOT MOMEHT Ha Yac, P> nokasblBaeT Yachl NOAPSAA U XAET
3arpy3ku kaxxgoro. Mogenb Bbinyckaetcs 4 pa3a B CyTKW, HOBbIN BbINyCK BblkAaAblBaeTca yepes 4-5 yacos.

Mone Ha Becb mup BecnT 0.5-0.8 MB 1 NprxoanT 3a HeCKONbKO cekyHa. LLikana B neBOM HMXXHEM yray
noka3sblBaeT efnHNLbl U cpok noasa no UTC. 3to pacuéT mogenn. ObaayHOCTb MOAEeNN - He CHUMOK 06.1aKoB,
CHUMOK AaéT cTpoka «Obnaka».

[MToBepx packpacku Noasa CTOAT ero umcna. Temnepartypa gaHa B rpagycax, 0OCagku B MM/J, BeTep B M/C,
o6n1a4HOCTb B MpoLeHTax. Yncna CToAT B y3n1ax CETKM LUMPOT U JOArOT, OKOAO LeCTM nonepék smaa. Lar
Y3/10B MEHAETCA C BbICOTOM rnasa, oT 30° n3 kocmoca Ao 0.25° B6an3mn. 3HaueHuns 6epyTcs 13 Toro xe noas,
HOBbIX 3aMPOCOB B CeTb HeT. Tam, rae ocagkos MeHblue 0.1 MM/4, Yncen ocagkoB HeT.

[MepBas kapTa «[1naHeTbl OrHA» - «[loxapbl». OHa NoOKa3biBaeT o4arn NoXapos 3a nocnegHune 24 yaca no
cHumkam VIIRS cnytHrka NOAA-20 13 ceogkn NASA FIRMS, okono 78 Tbicay oyaros. Touka CTOUT Ha mecTe
ouara, LBeT 1 pa3mep Noka3biBakOT MOLLHOCTb M3nyyeHuns ot 1 go 1000 MBT, Wwkana CTOUT B IEBOM HUXHEM
yray Buga. CBogka, okoso 6 Mb, 3arpy>xaercsa npun KaxgoM BKAOUeHUN cTPoku. Ovarn CToAT Ha LwKane
BPeMeHM No BpeMeHu cHMMKa. LLlenyok no ouary B pexxume «O6bekTbi» NOKa3blBaeT €ro MOLLHOCTb, Bpemsa
CHMMKa W AOCTOBEPHOCTb.

Cnon «'paHunLbl NANT» NokasbiBaeT rpaHuLbl iMTocdepHbix NanT no mogenu PB2002 (Bird, 2003). KpacHble
JNHUN - Pa3aBUT NAUT Ha OKeaHNYeckmx XpebTax N KOHTUHEHTabHbIX pudTax, 3eNEHble - CABUT MO
TPaHCPOPMHbBIM Pa3aoMaM, CUHME - CXOXAEHME B 30HaX CyHAYKLUNN 1 KOAIU3UN. HazBaHWA NANT CTOAT
Hagnucamu. Lenyok y rpaHnLbl B pexvime «O6beKTbI» MoKasbiBaeT TUM rpaHunLbl, Napy NanT 1 CKOPOCTb MX
OTHOCUTENbHOTrO ABWXXEHWs B MM/rog. B nape naut kocas yepTa no 3anucu Bird nokaseiBaet, kakas navTa
yxoauT nog kakyto: «PA\OK» - TuxookeaHckas nog OXOTCKy!to.

Cnon «3emMneTpsiceHns» NokasblBaeT 3eMIETPACEHNS MarHuTy4on ot 4.5 3a nocnegHve 30 cyTok Mo cBogke
leonormnueckom cnyx6bl CLUA (USGS). CBoaka 3arpy>kaeTcs Npu KaxAoM BKIKUEHWN cTPoku. Kpy>Kok cTout
B OuYare Ha ero rnybuHe, TOHKaa NMHUA BEAET OT Hero K aNMLUEeHTPY Ha MOBepPXHOCTU. LiBeT Kpy>kka
nokasblBaeT rnybuHy oyara, OT KPaCHOro y MOBEPXHOCTU A0 NnaoBoro Ha 700 KM, LwKana CTOUT B IEBOM
HWXXHeM yray Buga. Pasmep kpy>kka pactét ¢ MarHuTygoin. Ouarn BuAHbI CKBO3b MOBEPXHOCTb, O4aru Ha
ob6paTHOW CTOpOHe 3eMAu CKpbITbl. [Ny6UHa pacTarMBaeTcs BepTMKaabHbIM MacluTabom pesnbeda, Kak
BbICOTbI. Y Kaxgoro cobbiTmsa ecTb Bpems. [1py BKAOUEHHOW CTPOKE CTaHOBUTCA JOCTYMHa LUKana BpeMeHM,
Ha HeW BUAHbI CObbITMA 13 BbIBpaHHOro npomMexxyTka. CTpoka ecTb TONbKO y 3eMu.



Cnon «Pa3pe3 3emMnn» BbIHUMAET 13 3eMAN CEKTOP Mo TOUKoW B3rasga. CekTop - YeTBepTb NoAyLapus
wpurHon 90° no JoAroTe, OT 3KBaTOpa A0 MOAOCA TOrO NOAyLWapws, r4e CTOMT To4ka B3rasga. Ero Tpu rpaHm
packpalleHbl obosoukamu no pagmycam mogenn PREM. 31o kopa a0 24.4 kM, BepxHAs MaHTus g0 400 km,
nepexoAHas 30Ha 0 670 KM, HUXKHAA MaHTMA f0 2891 KM, BHellHee aap0 A0 5149.5 kM 1 BHyTpeHHee aApo.
LLikana o6onoyek CTOUT B 1EBOM HUXKHEM Yray BuAaa. Kpali rpaHen nexxuT Ha ananncouae, rnybuHbl He
pacTsarvBatoTcs Macwtabom penbeda. Kopy Ha rpaHsx nokassiBaet Mogens CRUST1.0 no suelikam 1°. 310
BOAA, N€4, BEPXHUE, CPeAHME N HUXKHNE OCaAKWN, BEPXHASA, CPEAHAN N HUXKHAA KOpa, HUXe 40 Moxo
HaunHaeTcs MaHTuA. [oa okeaHom kopa 6-7 KM, nog Tubetom okono 70 kM. Fae rpaHb MPOXOAUT Uepes 30HY
cybayKUMW, Ha Hel BUAHa norpykarollasncs namta no mogenu Slab2 Meonornyeckoin cnyx6sl CLLA - nonoca
OT BepXHeln NoBePXHOCTM MAUTbI 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
NnepBOM BKJIHOUYEHUM CTPOKM, A0 €€ npuxoga kopa - cnot PREM TonwmHoun 24.4 km. B6an3n rnybuHbl Ha
rpaHsax Hactosiwme. C yaaneHnem kamepbl raybuHbl 4o 400 kM pacTarvBaroTcs, YToObl KOpa ocTaBanach
BUAHA. Y MOBEPXHOCTU pacTaxeHue JOXOANT A0 8 pa3, kK 400 KM OHO CXOAUT Ha HET, HMXKe MaclTab
HacToAWMA. MHOXUTENb NULLET LWKana obonovek, ovarm 3eMAeTpaCceHNn pacTarnBatoTca Tak xe. MNognucm
MECT BbIHYTOrO CeKTopa He nokasbiBatoTca. CeKTop CTaBUTCA 3aHOBO NMpPU KaXAOM BKAOUEHUU CTPOKW. YTbl
CekTopa OTMeYeHbl TOYKaMU C LUMPOTON M AOATOTOM, MX MOXKHO TAHYTb MbILLbO. BOKOBOW yron MeHseT cBOtO
AJONrOTY M CBOKO WMPOTY. Ecam wnpota He 0° 1 He NOAKOC, HUXKHAA AN BEPXHAA FPaHb CTAHOBUTCA KOHYCOM
K LeHTpy 3emaun. CTpoka ecTb TONbKO Y 3eMau.

MyHKT «Pa3pe3 BHM3...» B MeHI0 NyT «Mounx MeTok» OTKpbIBaeT OKHO «Pa3pes». B HEéM pa3pe3 3eman BHU3
BAONb NyTW. [10 ropn3oHTann OTAOXKEHO PacCcTOAHME OT Hayana nyTu, No BepTnkanun rnybuHa. Ha paspese
BUAHBI cnoun kopbl CRUST1.0, o6onoukm PREM, nantel Slab2 1 ouarun 3emnetpsiceHnin U3 Noaockl BAOAb NyTU.
LiBeTa Te Xe, UTO Ha rpaHax paspesa 3emau, WKana CI0EB CTOUT cnpaBa oT rpaduka. nybnHy paspesa
3aaéT cnucok «nybuHa», ot 100 kM o ueHTpa 3emau. LLnpurHy nonockl oyaros 3agaét none «Monoca
oyaroB». Quar NepeHoCUTCA Ha paspes no bamxkarern Touke nytn. Kypcop Hag rpapurkom oTMeyaeT TouKy
Ha rnobyce 1 nuweTt raybuHy Moxo v nanTel B Helt. Kopa, NanTbl 1 CBOAKA 3eMAETPACEHNIA 3arpy>atoTcs npu
OTKPbITUN OKHa, €CAN KX eLLé HEeT, CTPOoKa Nog rpadnkom nuLIeT, YTo ewwé 3arpyxaeTcs. [Toka OKHO OTKPbITO,
Ha rnobyce BAONb NYTU BUCUT CTEHKA TOro Xe pa3pe3a. OHa BMAHA CKBO3b MOBEPXHOCTb, MyO6UHbI Ha Hel
HacToswme. Koraa oKHO 3aKpbITO, CTEHKa MCYe3aeT.

OcHOBa U CBOU UCTOYHUK TaWU10B

I'pynna «OcHoBa» nepeuncaset Esri World Imagery, OpenStreetMap v nogkntoueHunsa XYZ Tiles n3
obo3peatens QGIS. OTMeTKa CTPOKM Cpasy MeHAET NOAJIO0XKY Ha rnobyce. Ha gpyrux tenax B rpynne CToaTt
CHUMKW Tena, BbiIbop HeAOCTyMNeH.

Ctpoka «/106aB1Tb UCTOYHWK TAWIOB...» OTKPbIBAET OKHO HOBOIO UCTOYHMKA. B nosie «Agpec» BcTaBaseTcs
aapec B Nto6om 13 BUAOB:

® 111abaoH ¢ {z}, {x}, {y}, Hanpumep https://{s}.tile.opentopomap.org/{z}/{x}/{y}.png

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

® ajpec C ypoBHeM, CTOJ16LI,OM n pAagoOM B NapaMeTpax 3anpoca

OKHO NpUBOANT agpec K WabnoHy 1 NnpeanaraeT Ha3BaHWe No MeHu cepeepa. Huxke oHo cobupaet
MO3aunKy BCEro Mypa M3 YeTbIpéX TannoB ypoBHA 1. Ecav ceBep B MO3avke BHU3Y, pafbl cepBepa NayT CHU3Y
BBepX, 3TO ncnpasnseT dnaxok «Paabl cHm3y BBepx (TMS)». Camblii NOAPOOHBIN YPOBEHb OKHO HaxoanT
camo, OMpOCOM TaNoB B TOUKe B3riaga rnobyca. 3arnywkmn «HeT faHHbIX» B CHET He nayT. MNoanmcb
NCTOYHMKA CTOUT B Yy BUAA U HA CHUMKAX, AN N3BECTHbIX CEPBEPOB OHa MOACTaBAAETCSA cama.



VicTtouHunk coxpaHseTca nogknrodeHnem XYZ Tiles QGIS v cpasy ctaHoBUTCA NognoxKoW. OH BUAEH U B
obo3spesatene QGIS, Tam e ero MOXHO U3MEHUTb UK YAANUTb. YCI0BMS UCMOIb30BaHUS Tal0B 3a4aéT X
BAageneL.

3D-3paHnA

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

3paHKMA BUAHDI, KOrAa kamepa 6umxe 6 KM K 3eme. Tnobyc gep>kuT Ao 32 TalinoB 34aHWI BOKPYT Kamepsbl,
6VKHWE nepBbIMU. Talsbl 38 CNUHON KaMepbl He 3arpy>KaroTcs.

BbicoTa 3saHus - BbicoTa u3 OpenStreetMap, nHaue KOAMYECTBO 3Taxen, YMHOXEHHOe Ha 3.66 M. 3aaHune
6e3 3TUX CBeLeHWNn noayyaeT BbicoTy 5 M. B LieHTpe [MNepMu cBOS BbiCOTa eCTb Y ABYX TpeTel 34aHul, B
ueHTpe MockBbl MOYTK Y BCex. Ha okpanHax MHOrve gomMa OA4HOW BbICOThI. LiBeT 3gaHna 6epétca n3
OpenStreetMap, nHaue 35aHne ceeTao-cepoe. Kpbilwn naockme.

Hw3 3saHMA CTOWT Ha camMOi HU3KOW Touke pesbeda nog ero KOHTypoM. CHUMOK BUAA XAET, MoKa 3arpysarcs
BCe 34aHuA kagpa. CLieHa MOMHUT, BKAOUEHbI 1N 34aHUA.

CBoWcTBa BMga

3Hauok «CBolicTBa BUWAa» Ha NaHe/In 3Ha4YkKOoB OTKpPbIBaeT OAHOWMEHHOE OKHO.
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OTKpbIBaeT OKHO «IoA3EMHBIA pexXnM», CM. MoA3eMHBbIR pexxmm



Mognoxka no ymonyanuto - Esri World Imagery, B cnucke 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 NoAkAtoUeHWe NosBASETCA B
CMCKe NPu CefytoLlemM OTKPbITUM OKHa.

KHonka «VICTOUHMKM faHHbIX...» PAAOM CO CMUCKOM MOANOXEK OTKPbIBAeT OKHO BCEX MCTOUYHWMKOB rnobyca. B
Tabanue No rpynnam CTosaT NOANOXKM, penbed, BEKTOpHas OCHOBa, AaHHble NASA 1 Hayk o 3emne. Y
KaXXZl0ro UCTOYHMKA BUAHO, YTO OH NMOKa3blBAET, U CCblJIKA «OTKPbITb» Ha €ro YC/JI0BUS NCMONb30BaHMA.
KHonka «[MpoBepnTb» 3anpalumBaeT y KaXkaoro UCTOYHMKA OAWH Tala uav dann MMMO KaLa v NuLLeT Bpems
OTBeTa 1 pa3mMep nan owmnbky. bonbline dalinbl, KapTUHKa 3BE34HOrO Heba, He 3anpalLnBatoTCS.

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

A3bik noanuncen Bbibupaetcs us cnucka. «Kak B QGIS» 6epéTt a3bik nHtepdeinica QGIS, «MecTHble Ha3BaHWA»
OCTaB/AeT Ha3BaHWA Ha fA3blke CTpaHbl. [Janblue ayT NATHaaLaTh 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 HarmoMMHaeT 06 3TOM. A3bIK NOAMMCEN MEHAETCS Cpa3y.

Paspen «Cnoun npoekra»

B pa3gene croat cnow Tekylero npoekta B nopsagke 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 rnobyc kapTuHkoin, kotopyto pucyeT QGIS, co ctuasmm kapTbl. KapTvHKa n1exuT Ha
penbede, NOAHATL AN BbIAABUTL €€ HENb3S.

MoAnuncy BEKTOPHBIX CI0EB UAYT OTAE/IbHO, Kak Ha3BaHWs roposoB. OHM CTOST POBHO Mpu 1t06OM NOBOpPOTE
M HaK/IOHe, He Hane3aroT APYr Ha Apyra U NPsAYyTCsA 3a ropamMun 1 ropn3oHTOM. TekcT, LBeT 1 Kerb bepyTca n3
noanucen cnona B QGIS, nognmcy no npasuaam Toxe. MNoANMCb TOUKM CTOWT CripaBa OT Heé, IMHUK - Ha
cepeguvHe, 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, B3rnaj oTBeCHbIn. MeHo Mo npaBou KHOMKE:

* «[logneteTb» - Nepenér K oxeaty c/os.

® M0OA3yHOK «[1pO3pavyHOCTb» - MPO3pPayYHOCTL camoro cnoa QGIS, oHa MeHaeTca 1 Ha KapTe.
® «Tpek...» - 4N TOYEYHbIX CN0EB, CM. Tpeku.

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

* «CBoWcTBa CN04...» - WUTaTHOe OKHO cBouncTB cnos QGIS.

CBou penbed

Pactp BbicoT npoekTa QGIS ctaHoBUTCA penbedom rnobyca B cBOEM oxBaTe. [pumep - kapbep C
MapkLuengepckor Cbémkon. NMyHKT «Penbed rnobyca» meHto pactpa B pasgene «Cnon npoekta» BKIOYAET U
BbIKtOYaeT Bpe3ky. PacTp MoxeT 6bITb B 060N CUCTEME KOOPAUHAT, HY>KeH dain, KoTopbi untaeT GDAL.
®naxkok nokasa cnos Ha rnobyce Ana BPe3KM He Hy>KEH.



Tam, rae y pactpa ecTb JaHHble, ero BblCOTbl 3aMeHAIT 06K pesbed. Ha nonoce BAOMb Kpas JaHHbIX
BbICOTbI MJABHO MePexoanT K obLemy pesnbedy, LWMPUHA NOAOCHI - 5 % MeHbLUen CTOPOHbI OxBaTa. BHyTpun
oxBaTa pesnbed nogpobHee ob6LLero, A0 NUKCENs pacTpa, HO He Mesbye nNukcens ypoBHs 17 (okono 0.6 M Ha
wipote 60°). BeicoThl pacTpa 6epyTcs kak ecTb. ECn y CbEMKM CBOS CUCTEMA BbICOT, PACXOXAEHME C O6LLNM
penbedoM CraaxmBaeT noaoca Kpas.

Bpesky BMAAT ceTka MOBEPXHOCTW, BbICOTA NOZ KYPCOPOM, NHeKa, Npoduab BbICOT, BUAMMOCTb, MHCONALMSA,
YKJIOH 1 3KCNo3mums. Eciv Bpe3ok HeCKobKO, CBEPXY JIEXUT Ta, UTO Bbille B NpoekTe. Boibop xpaHuUTcs B
NpoeKTe U B CLEeHe.

Mpwn NnepBom BKAKOUEHMM pacTp nepecunTbiBaeTcs B dann npoduna QGIS. Ans cbémkn 2400 x 2400
nMKcenen 3To okKoo 2 C.

Paspen «Metku»

Pa3p,en AEPXKNT nanky «Moun meTKn», eé onucbiBaeT rnasa Mou MeTKu.

CBsa3b ¢ kapTou QGIS

CHXpoHM3aums

3HaYOK CMHXPOHM3aLMKN Ha NaHean 3HaYKOB CBA3bIBaeT rnobyc ¢ okHoM kapTbl QGIS. HanpasneHwne
BbIOMpaeTCa B CBONCTBAxX BMAA:

* «B obe CTOPOHbI» - MO YMOAYAHUIO.
* «Kapta Begét rnobyc» - rnobyc nepexoamnT K OXBaTy KapTbl, HAKJIOH ¥ a3UMyT rnobyca COXpaHAOTCS.
* «[nobyc BeAgT kapTy» - KapTa BCTaéT LIEHTPOM B TOUKy B3r/isa rnobyca, Korga rnobyc ocTaHOBUTCA.

CncreMa KOOpAMHAT KapTbl ntobas. LUnprHa KapTbl Ha MECTHOCTW paBHa LWMpUHe BuAa rnobyca.

BbipeneHune

O6bekThl, BblgesneHHble Ha kapTe QGIS, noacBeyeHbl Ha rnobyce.

OnpepeneHve o6bLekTOB

3Havok «Onpeaenntb 06BEKTLI» BKIOYAET OMPOC, Kypcop CTaHOBUTCA nepekpectuem. LLlenyok no rnobycy
CTaBUT METKY C KOOpPAUHaATaMM U OTKPbIBaeT OKHO «O6beKTbI».

® B 3arosoBke OKHa - KOOPAWHATbI U BbICOTa TOUKMN.

® Hwue - c/lom NpoekTa, OTMeYEeHHbIe Ha robyce, X 06beKTbI MO TOUKOW M Noas o6bekToB. Y pactpa
MOKa3bIBarOTCA 3HaUYEHUA B TOUKeE.

* KHonka «Bblaenntb Ha KapTe» BblAenseT HargeHHble 06bekTbl B cnosix QGIS. BoigeneHne BUAHO Ha
KapTe, B TabauLe aTpnbyTOB 1 Ha raobyce.

* [pynna «Mowu MeTKu» - BUAMMbIE METKW, NMYTU N MHOTOYTO/IbHUKM MOA TOUKON. Y KaXA0W nokasaHbl
TN, KOOPAWHATBI AW AJIVHA, U3MEPEHME U OnncaHue.

* [pynna «3eMneTpACceHnsa» - o4arm y TOUKM LeyvKka Ha 3KpaHe. Y KaXkaoro nokasaHbl MarHuTyaa,
rny6uHa, Bpema UTC, mecTo 1 cTpaHmua cobbitna USGS.

® [pynna «MecTo» - BbicOTa naun raybuHa mMops, rnybuHa Moxo, TonwmHa kopbl 1 ocagkos no CRUST1.0
n nauta Slab2 noa Toukon. Mogenb Kopbl 1 Gain 30HbI NAUT 3arpy>KatoTCsA NPU NEPBOM LLENUKE, OKHO
YTOUHSETCA MO X NPUXOAY.



Mou metTkun

«Mow mMeTku» - nanka BBepxy pasgena «MeTku», OHa OTMeuYeHa 3Be3401. B Hell nexxat MeTku, nyTy,
MHOTOYTO/IbHUKW, COXPaHEHHbIE BUAbI N M3MepeHns. MeTku XpaHATca B ogHOM daiine
PlanetX/myplaces.gpkg B nanke npoduns QGIS n BuAHbI B 1H060M npoekTe.

Crpoku cnucka

3HauyoK CTPOKM NoKa3bIBaeT BUJ 06beKTa - MeTKa, MyTb, MHOTOYrONbHWUK, COXPaHEHHBIN BUA WX Nanka.
®naxkok NokasbIBaeT U CKPbIBAaeT 06beKT Ha rnobyce, paaxkok narnku - BCé eé cogepxnmoe. [l BonHon
LLLEeNYOK MO METKE JaéT Nepeniér K Hel.

MeTkn 1 nanku nepecTaBAArOTCA NepeTacknBaHMEM, B TOM YMUCIe U3 nanku B nanky. o nopagky cnmncka
NAET Typ.

Heckonbko ctpok Belgenstotcs ¢ Ctrl n Shift. BoigeneHHoe nepetackvBaeTcs BMecTe, knasumwa Del yaanser
ero rnocsae Bonpoca.

MeHro

Tpe MyHKTbI

«Mown metkn» | lobaBuTb, 3anyctutb Typ, Coptrposatb oT A g0 A, OTkpbITe KML nan KMZ..., CoxpaHunTts kak KML...,
Konunposatb, BctaButh, lobaBuTh C10M METOK B MPOeKT, Ounctutb «Mon MeTKm»...

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

MeTka Mognetets, Typ no nytn, CHMMOK Buaa meTkn, CBoWcTBa..., HoBas nanka, Beipe3ats, KonvpoBsats, BctaBuTb,
Yaanutb

Heckonbko KonunpoBatb, [MokasaTb BbibpaHHOe, CKpbITb BbIOpaHHOE, YaanuTb BbibpaHHOe

CTpOK

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

MyHKT «Typ No NyTU» ecTb TOAbKO y NyTel. [MogMeHto «/JobaBuTb» CO34a€T B nanke narnky, MeTKy, nyTb,
MHOTOYTO/IbHWK MAW 3anucaHHbIv Typ. MeTka, NyTb U MHOTOYTO/IbHUK PUCYHOTCA B OKHe «HoBas MeTka», Typ
3anncbiBaeTCs KHOMKOM 3anucu. «Bbipesatb» konmpyeT cTpoky B bydep obMeHa 1 ybupaet eé 13 cnncka,
«BcTaBuTb» Knagét eé Ha HoBoe MecTo. «CopTUpPOoBaTh OT A A0 f» CTaBUT METKM 1 Manku rno Ha3BaHuIo.

CBoiicTBa nanku

OkHo «CBoNcTBa Nanku» OTKPbIBAETCS M3 MEHIO ManKu:

Mone Yro 3agaér
HasBaHue Ha3BaHuve nanku B cnucke
PazpewnTtb packpbiBaTb nanky be3 ¢naxka nanka B cnncke He packpbiBaeTcs, Gaaxkok nanku nokasbiBaeT v

CKpbIBaeT BCE eé cojepXnmoe

MokazaTb cogep>xaHune Kak rpynny Ha rno6yce BMAHa O4Ha CTPOKa nankwu, q)na>|<0|< OAHOVI CHMMaeT q)fla)KKI/I
nepeKmoaneneVl OCTaJIbHbIX
CKprBaTb Aanblie Bce meTkun nankum BUAHbI, TO/ILKO MOKa rnas 6urKe 3Toro paccToaHunA. B KML

noje nuwetca Region nanku

OnwucaHune TekcT 0 nanke, NoAckaska CTPOKU B CNMCKe



Mone Yro 3agaér

BMA Touka B3rndaja, pacctoaHme, asmmMmyT U HakJ1IOH, KHOMKKU «CHUMOK Tekywero
Buga» n «Copoc»

[BOMHOW LWenyok no nanke n NyHKT «[ognetetb» €€ MeHIO JatoT NepenéT K Buay nanku. bes csoero Buga
nepenét 6epéT B Kagp BCe METKM Nanku. Bug 3agaétca BpyyHyo Ymcaamm Ha Bkaagke «Bua» nan cHUMKom.
MyHKT «CHUMOK BMAa Nanku» CTaBUT BMAY Nanku Bua rnobyca. OnuncaxHue, Bug 1 cnocob nokasa
cosepxumoro nepexoast B KML n obpaTHo.

HoBas nanka nossnseTcsa cpa3y ¢ Ha3BaHveM «HoBas nanka», Ha3BaHWe NpaBuUTca B okHe «CBONCTBa...». Ha
nanke oHa CO34aéTCs BHYTPW, Ha MeTKe - cpa3y nog Hei. MNanka ygansaeTcs BMecTe C COAepPXUMbIM nocne
BOMpoca.

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

HoBaa meTka

3Hauyok «HoBas MeTka» OTKpbIBaeT OKHO C BkaagkaMu «MeTka», «[yTb», «MHOroyronbHuk» n «Kpyr».

* MeTKa CTaBUTCA LLLENYKOM MO rN106YyCy, HOBbIV LLLENHOK NepeHOCUT eé.

® TOYKM MyTW U BEPLUMHbI MHOTFOYrOJIbHUKA CTAaBATCSA LLeaYKaMu no rnobycy.

e Kpyr 3agaroT ABa LieaYKa - LLleHTP 1 Touka oKpy>XHocTn. Obe Toukn nepetackmBaroTcs Mblwbho. Kpyr
COXpaHAEeTCA MHOIOYroNbHMKOM 13 128 BepLUMH MO OKPY>XXHOCTU Ha 3aamMnconge.

* [lone «Ha3BaHuWe» cpasy 3anosHEHO Ha3BaHWEM C HOMEPOM - «Mos meTka 1», «Mo nyTb 1», «<MoW
MHOTOYrobHUK 1», «MoW Kpyr 1». Y kaxzoro Buga cBoi cYéT. HazBaHMe MOXHO CMEHWTb B TOM Xe
nosne.

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

KHnonka «CoxpaHuTb» 3anucbiBaeT 06BbEKT B BbIbpaHHY nanky «Mounx MeTok». OKHO OCTaéTcs OTKPbITbIM
Ans cnepyrouiero oobekta. KHonka «Ounctntb» yorpaet NocTaBAeHHblE TOUKM.

BepLumHbl nokasaHbl Kpy>KKaMu U MepeTackmBatoTc Mblbio. Kpy>Kok B cepesmHe oTpeska CTaBUT Ha HEM
HOBYHO BepLUMHY. LLlenyok no nepBow Touke 3ambikaeT GUrypy, NyTb Npu 3TOM CTAHOBUTCS
MHOroyrosbHukoM. LLlenyok no nocneaHer Touke 3aBepLuaeT nNyTb. Y Kypcopa npw 3TOM CTOUT NoZAcKaska.
Mocne 3aBepLUEHNS LENYKM TOYeK He A06aBAAIOT, BEPLUNHbI MO-MPEXHEMY NpaBATCA.

MeHro npaBoW KHOMNKM Ha rnobyce

LLlenyok npaBou KHOMNKOW MO rNo6ycy OTKpbIBAaET MEHHO.

MyHkT Yrto penaer

KoopgaunHatbl TOUKH, LLlenyok konupyer nx B 6ydep obmeHa B dopmaTe CTPOKMN COCTOAHMA
nepsas CTpoKa

Yaanutb BepLUnHy Y6urpaeT BepLUVHY pucyeMoro obbekTa nog Kypcopom

3aBepwmnTb pucoBaHune, = OcTaHaBaMBaeT 1 BO30OHOBASET JobaBNeHMEe TOUEK LienYKamu
MpoACAXNTE pUCOBaHVe

CoictBa... OTKpbIBaeT CBONCTBA METKWN MOJ, KYPCOPOM
[06aBUTb MeTKY 34eCh OTkpbiBaeT OKHO «HoBas MeTka» C TOUKOW NoJ, KYpCcopoMm

ﬂOAJ’IeTeTb croaa I'IepenéT K TOUKe C NpeXXHnMun BbICOTOM M HAaKJIOHOM



MyHkT Yro penaer

ObneteTb BOKpYT MepenéT K TouKke 1 MeANeHHbIVi 0BNET BOKPYT HeE, 060pOT 3a MUHYTY. JToboe fABUKEHME MbILLIN
WAW KNaBULL €ro ocTaHaBAMBaeT

MponoxunTb MapLpyT Hauyano n KoHeL, mapLpyTa, cM. «MapLupyTt»
oTctoga, Mponoxutb
MapLIpyT ctoa

Yro 3geck? OkHO «OB6BEKTbI» ANA TOUKMN MOZ Kypcopom be3 pexuma «Onpesenntb 06bekTbl». B rpynne
«Mecto» - agpec 13 Nominatim, reokogepa OpenStreetMap

HomeHknaTypa nmcta MoaMeHto ¢ HOMepamu INCTOB KapT B Touke. MexayHapoaHas kapta mypa 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
ksagpat 100 km MGRS. LLlenuok no ctpoke konupyet Homep. [MyHKT «Bce Homepa B okHe...»
OTKpPbIBaeT OKHO C TeMW Xe HoMepamu

CHumok Sentinel-2 OkHo «CHMMKM Sentinel-2» ans Toukn nog Kypcopom, cMm. «CHUMKM Sentinel-2»
34eCh...
N3mepuTb paccTosiHue OtkpbiBaeT «JIMHENKy» C NEPBO TOUKON 34eCh

CkonunpoBaTb ccbifiky Ha  Ccblika Ha Touky Ha kapTe OpenStreetMap B 6ydep obMeHa, macwTab - kak y Buaa. Ccblaky
MecTo OTKpbIBaeT Ntobow bpaysep

OTkpbITb B Hpay3epe MosaMeHIo cBOUX NYHKTOB. MNyHKT OTKpbIBaeT B Bpay3epe agpec C TOUKOW Nog, KypCcopom,
HarmpyMep NPOrHo3 norogpl B Touke Ha windy.com. MyHKT «CBOW MYHKTbI...» OTKPbIBaeT OKHO
cnucka. B agpece {lat} n {lon} - wwmpota un goarota B rpagycax, {zoom} - macwTab KapTbl NO

BUAYy. Aapec HaunHaetcs ¢ https:// nam http://, cnncok xpaHuTcs B HacTporikax QGIS

BctaButb Metkun KML un3 6ydepa obmeHa B «Mown MeTkn»

®opma 3D-nyTn, 3D-MHOroyrosbHUKa 1 Typa Tak He MPaBUTCA. Y METKM C COXPaHEHHBIM N3MEPEHMEM TEKCT
N3MepeHunsa nocne npaskn GopMbl CTUpaeTcs.

CHuMmkum Sentinel-2

MyHkT «CHUMOK Sentinel-2 3aechk...» MeHIO Ha rnobyce oTKpbiBaeT OKHO «CHMMKM Sentinel-2». OkHO nLweT
CueHbl CnyTHMKOB Sentinel-2 Hag Toukou 3a BbIOpaHHbIN rog, cLueHbl 06paboTkm L2A, 10 M Ha nukcensb.
CueHa npuesasaHa k Tanny MGRS 110 x 110 km, HanpumMep 40VDK y Mepmu.

B cnucke - AHW CbEMKM C 061a4HOCTBIO He Bonblue nons «O6aayHOCTb A0», HOBble CBepXy. BbibpaHHas
CTpOKa NnokasblBaeT NpeBbto cLeHbl. KHonka «B npoekt QGIS» nan aBoliHOM Wwen4vok obaBnseT cLeHy B
eCTeCTBEHHbIX LiBETax CI0eM npoekTa B rpynny «Sentinel-2». Cnon ccolnaetcs Ha Gaiin B CET, OTMEYEH Ha
rnobyce n BuaeH Ha kapte QGIS. JlaHHble cCHMMKa 3arpy>aroTcs Npu nokase, nepsblii Nokas 60abLIoro
yyactka MAET JeCATKU CeKyHa,

Cnuncok cueH aaét katanor s2-stac-geoparquet (Taylor Geospatial), 3epkano nHgekca Earth Search (Element
84). YteHne kaTanora roga no cetm naét 10-30 c. ®aninbl katanora umtaet GDAL 13 QGIS 4, GDAL 3.8 ns QGIS
3.36 ux He umTaeT, 1 oKHO 06 3ToM nuweT. CHUMKKM - Copernicus Sentinel-2 (ESA), dalinbl Element 84 Ha
OTKpbITOM XpaHuame AWS.

Mapwpyr
MapmpyT no goporamMm CTpouTcAa Mexay AByMA TOYKaMU Ha 3emne. |_|yHKT <<|_|pOIIO>KI/ITb MapLwpyT oTCroga»

MEHH0 Ha rnobyce cTaBUT Hadano, «[posoXnTb MapLUpPyYT Cctoga» - KoHel,. Eciv noa kypcopom ToueyHas
MeTKa, MapLpyT 6epéT eé Touky 1 HazBaHue. Korga obe ToOUkM CTOAT, MapLLUPYT CTPOUTCA CaM U IOXKMUTCA



nyTém B «Moun meTku» ¢ HazBaHneM «MapLwpyT N». Kamepa netnt K Hemy. Noa cTpokoW nomcka CToAT AAnHa
n Bpems B nytn. Ccbinkm «Ha MmawmHe», «Ha Benocunege» u «lewlkom» nepecumnTbiBalOT MapLUpyT APYrvm
cnocobom, «CopocnTb» yompaeT TOUKM.

Mapupyt ctpout cepemc OSRM Ha cepsepe FOSSGIS no gaHHbiM OpenStreetMap, Ha ntoboe paccTosiHue.
MapuwpyT Mepmb - Coun, 2664 kM, npuxoamt 3a 1 €. TOUkM MapLLpyTa yXoAaT Ha cepsep cepauca. Cepsuc
obHoBAseT faHHble pa3 B ABoe cyTok. Ccbinka «Owmnbka Ha KapTe» oTKpbiBaeT cTpaHuuy OpenStreetMap, rae
coobuiaroT 06 owwmnbke B soporax. 3anpockl K cepBepy UAYT He Yalle pa3a B cekyHay, 310 ycnosue FOSSGIS.
®naxok «CTponTb MapLLpPYT Yepes cepBuC» U agpec ceoero cepepa OSRM - rpynna «MapLupyTbi» OkHa
«MICTOYHWKM AaHHbIX».

be3 dnaxkka nnm Kkorga cepBuC He OTBETWII, MapLLUPYT CTPOUTCA B MOZAYJie MO JOpOraM BEKTOPHOM OCHOBBI,
37O fAaHHble OpenStreetMap B Tanax OpenFreeMap. MalwwvHa egeT no goporam oT MarucTpanen 40
FPYHTOBOK, y4MTbIBaeT OAHOCTOPOHHEE ABMXKEHME U He efeT no Tponam. [ewexos naét no BceM Aoporam u
Tponawm, KpoMe MarucTpanei, B obe CTOpoHbIl. Benocunes eget Tam xe, rae newexos, Kpome Aopor Kaacca
trunk. Bpems B nyTn cumntaetca no knaccy goporu, ot 90 kM/4 Ha Maructpanm o 15 Km/4 Ha rpyHTOBKE, Ha
Benocunege - 15 km/4, newkom - 5 km/u. MNpobok, orpaHNUYeHUI CKOPOCTU 1 3aMPeTOB MOBOPOTOB B JaHHbIX
HeT.

Mo Tannam TOUKM MapLupyTa nexat He ganblue 50 KM Apyr OT Apyra no npsMoi. Touka BCTaéT Ha
6KalLLy JOPOry CBA3HOM CETH, OCTPOBOK AOpor 6e3 Bble3sa, Hanpumep BHyTpu Kpemnas, nponyckaeTcs.
Tainbl fOpor rpy3saTcs B Moaoce BAOAb NPAMOM MEXAY TOUKaMK, XOZ, 3arpy3ku NokasblBaeT CTpoKa Nog,
nowckom. Ecam nytv B nonoce Het, nonoca pacwmpsetca. MapwpyT v3 LeHTpa MNepmu B MoToBuamxy, 5 km,
CTpOWTCA 3a 3 C BMeCTe C 3arpy3koi. F0TOBbIN NyTb - 06blYHaA MeTKa, Y Hero ecTb NPoduIb BbICOT, TYp U
3anucb B KML.

CoxpaHéHHbIN BUj,

3Hauok «CoxpaHuTb BUA» CTaBUT MeTKY B TOUKe B3rnaga. HazsaHwe npeanaraetca ¢ Homepom - «Bug 1»,
«Bug 2». B MeTke XxpaHATCsA pacCcTosiHMe, a3uMyT W Hak/IOH Kamepbl. [NepenéT kK Takol MeTke BO3BpalLaeT BUJ,
LLe/IMKOM.



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».
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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.

Hano)xeHus KapTUHOK

MoameHto «[lobaBuTb» nanku gobasnseT kKapTuUHKy n3 danna PNG, JPEG nam GIF Tpems cnocobamu:

® «KapTUHKy Ha MOBEPXHOCTU» - KAPTUHKA JIOXUTCA Ha penbed YeTbipbMA yraamu, Mo cepejuHe Buga
Ha NOAOBUHY ero WupuHbl. OHa 1eXNT NoA rpaHuLaMn 1 CA0SMK NPOoeEKTa.

* «DoTO» - KAPTUHKa BCTAET MIOCKOCTLIO B 3D mepeg HblHeLHen kamepoil. «[loaseTeTb» CTaBUT ra3 B
TOuUKy Kamepbl ¢OTO, N GOTO 3aKpbIiBaeT BUA.

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



HanoxeHune oTkpbiBaeTcs B OKHE CBOMCTB. B HEM MeHAHOTCSA Ha3BaHWe, onucaHne, KapTuHKa U
HemnpoO3pPayHOCTb, Y KAPTUHKWN Ha 3KpaHe - yron Buga v wupuHa. «OK» 3anuceiBaet npasku, «<OTMeHa»
BO3BpaLLaeT NpexHee.

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

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

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

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

* «B darine meTok» - konusa BHYTpY «Moux MeTok», BUAHa 1 6e3 ncxogHoro darina.
® «Ccbiika Ha dain uam agpec» - nyTb K danny uam agpec http(s). KaptuHka untaertcs npm nokase,
npaBka ¢daina BugHa Ha rnobyce.

Mone «OB6HOBAATL» 3a4aET MPOMEXYTOK, Yepe3 KOTOPbIN KapTUHKa MO CCblIKe YMTaeTCa 3aHOBO, NOKa OHa
BUAHAa. Ajpec B CETU NPOCUTCA MUMO K3LLa, MO3TOMY Ha rnobyce CTOUT CBEXMIA CHUMOK MW KapTa, KOTOPYHO
cepep obHoBAsieT caM. [pomexyTok kopoue 10 ¢ nogHumaetca o 10 c. B KML 370 refreshMode onInterval

M refreshInterval y Icon.

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

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

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

JinHenka

3Hauyok «J/InHenKka» OTKPbIBaeT OKHO C BKAAAKaMUN «JIMHUA», «[yTb», «MHOroyronbHuK», «Kpyr», «3D-nyTb» n
«3D-MHOroyronbH1K». TOYKM CTaBATCA LLeYKaMK Mo F1obycy, 3a KYpPCOPOM TAHETCS pe3unHKa.



JlnHKuA Myts MHoroyroabHUK Kpyr

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

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

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

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

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

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

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

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

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

Mpodunnb BbICOT

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

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

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

BnanmocTtb 13 Touku

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

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

NHconauus

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

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



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

NMoa3eMHbIN peXxxum

OkHo «[oA3eMHbIN pexxMM» OTKpbIBaeT KHOMKa «[oj3eMHbIN pexuM...» okHa «CBONCTBa BUAa» U KHOMKa
«...» CTPOKWN «3eMna Hag rpugamm» pasgena «Cnom». Pexxnm nokasbiBaeT nog noBepXHOCTbIO CKBaXWHBI,
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, reomeTtpus - Touka YcTbe cKBaXKMHbI, OTMETKA YCTbs, rybuHa 3abos no crsony
interval hole_id, from, to, code WHTepBanbl Mo CTBOAY, BHW3 NONOXMTENbHbIE, code - naact nau
amTonorus
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 reomMeTpus - MHOTOYroIbHUK Bbipes 6510ka
images name, image, top, bottom, reomeTtpus - Pa3pe3 c kapTuHkoi: ¢paiin PNG uamn JPG ot nanku dainna
NNHUSA 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 NVNHUK, AMaMeTp B MeTpax, LBeT «#rrggbb»

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

leonornyeckme con npoekTa nokasbiBatotcs B 3D kak obbluHble cnom rnobyca. Cov y3HaéTca No NMeHu
TabavLbl U3 CN1CKa Bbile WX NO NOASM, HanpuUMep ToYeuHbln cioi ¢ noasammn hole_id un 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 BEepXHUIA B flepeBe CNOEB.

Ctnnb 6epétca n3 QGIS, kak y 0BblUHbIX CN0EB:

® KpOBJf, pacTp KOTOPOW packpalleH NceBAoLBETOM, Nanntpon nam RGB, okpalleHa 3Toi packpackow.
Cepbili pacTp 6e3 HacTpOMKM OKpalleH LBeTOM naacta 13 Tabavubl beds.

® cTBON 6€3 MHTEPBANIOB N TOHHE/Ib HepyT LiBET CMMBOIa OOBEKTA, €C/IN CTUIb CNIOA MO KaTeropusam,
rpasyvpoBaHHbIA AN MO npasuaam. [Mpy NpoCcToM CMMBOJIE LIBET - U3 Mo color, 6e3 Hero - cBoM
LBET pexunma.

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



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

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

rpVIAbI no oTMeTKam

PacTp npoekTa, 3Ha4eHMA KOTOPOro - abCONOTHbIE OTMETKM B METPAX, JIOXKUTCA MOA 3eMH0 MOBEPXHOCTbLHO.
[ns 3Toro B MeHo pactpa pasgena «Cnoum npoekta» oTMeyaeTca NyHKT «[ToBepXHOCTb MO OTMETKaM».
®naxkok o5 NokasbiBaeT U CKPbIBaeT NoBePXHOCTb. CucTeMa KoopauHaTt pactpa bepétca ns cnos QGIS,
nostomy roamtca n ASCII Grid 6e3 danna .prj.

LiBeT noBepxHOCTU - packpacka pactpa QGIS. Cepbii pacTp 6e3 HaCcTPOWKM OKpaLleH LiBeTOM naacta. [puapl
C OKOHYaHMsAMU UMEH _top n _bottom, Hanpumep B_top n B_bottom, - kpoBas 1 nogolsa oAgHOro niacta.
OHw oKpaLleHbl OAHVM LIBETOM, MEXAY HUMW MO KPato AaHHbIX BCTAKOT TOPLLbI, ¥ NAACT BbIFAAANT NAUTOMN.
MoaxoasdT 1 okoH4YaHus roof, base, KpoBas, NnogoLBa.

Mog rpuaamu ctpounTtcsa 610k. Mo Kpato AaHHbIX OT penbeda A0 HU3a MOAENN BCTAOT CTEHKM C NaacTamu, Ha
HM3Y Mogenn nexuT AHo. CTeHKN TeMHetOoT ¢ rnybuHol. CTeHka, obpalléHHas K Kamepe CHapyXW, He
pucyeTcs, No3ToMy 610K BUAEH U3HYTPW € 060 CTOpPOHbI. Hag 610KOM 3eMas Nnpo3payHa no Noa3yHKY
«3emns Hag rpugamu» pasgena «Cnov», BHe KOHTypa AaHHbIX OHa Henpo3payHa. CTpoka € MOA3YHKOM
NOSIBAAETCA BMECTE C NOA3EMHON MOJE/bIO.

ToHKMe naacTbl Ayylle BUAHbI C BEPTUKabHbIM MacluTaboM penbeda B okHe «CBOMCTBa BUAa». Maclutab
pacTarvBaeT 1 rnyouHbl.

MNMokas

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

® CTBOJ/ CKBaXWHbI MAET NO MHKJANHOMETPUN METOA0M MUHUMaNbHOM KPWBU3HBI. IHTepBabl
OKpalLeHbl LIBETOM CBOErO MacTa, Haj yCTbeM - MOAMUCH CNOS.

* KpoBns nnacrta - NOBEPXHOCTb LiBeTa MiacTa.

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

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

* Paspes c KapTUHKOW - BepTMKasbHas CTEHKA BAOJb IMHN OT OTMETKM top A0 oTMeTKM bottom, Ha Heé
HaTsHyTa KapTuHKa. JIeBbl Kpal KapTUHKW - Hauyano JIMHUW, Bepx - oTMeTKa top. KaptunHka 6onbLie
4096 nukcenen no 60/bLLIEN CTOPOHE YMEHbLLAETCA.

* Hus mogenu - 3abor camom rnyboKon ckBaXKMHbI, 6€3 ckBaXKuH - Ha 20 M HWXe camoi rnybokon
KpOBAW.

[ny6buHa pacTarvBaeTcs MacwTaboMm penbeda, Kak 1 MOBEPXHOCTb. [py BbIKJIHOUEHHOM penbede OTMETKM
OTCYMTBIBAOTCA OT MOBEPXHOCT.



Mon3yHok «Henpo3payHOCTb MOBEPXHOCTM» AesiaeT penbed B paMKe MOAEAN NPO3PaYHbiM, CKBO3b HErO
BUAHbI CKBaXWHbI 1 KPOBAW. BHE paMKy NOBEPXHOCTb OCTAETCA HEMPO3PaYHON, Yy FPUAOB - BHE KOHTYpa KX
AaHHbIX. Pnaxok «Bbipes 610ka» ybupaeTr NoBEPXHOCTb M KPOBAW BHYTPU MHOrOYroabHuKa Bblpesa. o
Kpato Bblpe3a BCTAOT CTEHKM C MaacTaMu, Ha AHe NeXUT NA0CKOCTb HK3a mogenn. dnaxok «Kamepa nog
3eMIE/» NO3BONIAET OMYCTUTL Kamepy HWXe penbeda A0 HM3a Moaenun. B pamke mozenn kamepa Torga xoamT
no eé Hm3y. HacTpolikm OKHa XpaHATCS B NPOeKTe.

MHoroyronbH1K «Mounx MeTok» pexxeT Moaenb NYHKTOM «Bbipe3 Mogenn» CBOero MeHto, MyTb CTaBUT CTEHKY
C nnactaMu nyHKTom «CTeHka pa3pesa Mogenu». [TOBTOPHbIV BbIGOP NMyHKTa yOMpPaeT BbIPE3 UAN CTEHKY.
MpaBka dopMbl MeTKM Ccpa3ly MeHSET MOAeNb. Bbipe3 n paspes Tak pUCyroTCs Ha rnobyce MHCTPYMEHTOM
«HoBas meTka».

LLkana «[naacTtbl» B 1€BOM HUXHEM yrany Buaa nokasbiBaeT rnjactbl MOAeNn CBEPXY BHN3 CBOVMMU LBETaMU U
TOHHENN.

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

MMyHKT «Pa3pe3 mogenun...» MeHto Nyt «Moux MeTok» OTKPbIBaeT OKHO C TeM XXe Ha3BaHueM. [1o
ropu30oHTaNu - paccTosiHMe BAOAb NYTW, MO BEPTUKaAM - OTMETKM B MeTpax. Ha pa3pese penbed, naactbl
MeXAY KPOBAAMMW, CTBOJIbI CKBaXKMH LiBETaMWN MHTEPBAOB Y TOHHEN CBOVM AMaMeTPOM M3 MOAOCk! BAO/b
nytu. LUnpuHy nonockl 3a8aé€t nose «onoca ckBaxxunH 1 ToHHenel». Kypcop Hag rpadrvkom oTMevaeTt TouKy
Ha rnobyce.

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

Jemo «ToHHenn Vegas Loop» oTkpbiBaeT TOHHe A komnaHuu The Boring Company nog flac-Beracom co
CTaHUMAMM, OKOO 8 KM NMHWI. Tpacchl 1 cTaHumm B3aTbl U3 OpenStreetMap. Fny6uHbl B OpenStreetMap
HeT, OCb TOHHEeNA CTOUT Ha 12 M Nog NOBEPXHOCTbIO, 0K00 40 GYyTOB NO OTKPbLITHIM CBEAEHUAM O TOHHENAX
BbICTaBOYHOTO LeHTpa Jlac-Beraca, cnycku Kk cTaHUmMAM UAyT OT MOBEPXHOCTU AO 3TOW ryOuHbI.

Typbl

Typ obsieTaeT oTMeUeHHble METKM Nanku rno nopaaky Cnmcka, BKJKO4YaAa BAOXKEHHbIE nManku. OnucaHne MeTKu
OCTaHOBKWM BMAHO NOJA KHOMKaMu naHenan Ttypa.

* MeTka CO CBOVMM BMAOM BO3BpaLLaeT ero Touky B3rnsaja, pacCTosHne, asuMyT U HaKJ/IOH.
* Bposnb nyTn kamepa eaeT no AMHUK.
® OcTanbHble MeTKM HepyTca B Kagp LeIMKOM.

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

MaHenb Typa NOABAAETCA BBEPXY BUAA BTOPOW CTPOKOWN MOA LWKANON BPpeMeHW, a 6e3 WwKabl - Ha eé mecTe:



KHonka UYro genaer

MonsyHok = [Moka3biBaeT, CKONbKO Typa NPOLLO, U NepeMaTbiBaeT Typ. Kamepa cpasy BCTaéT B BbIGpaHHYH TOUKy, nocie
OTNYyCKaHWA Typ UAET fanblue C Heé

4, WM Mpeabigywias n cnegyrollas ocTaHOBKa

n,» Maysa n npogomxkeHne

Mays3a CKkonbKO CeKyH/A Kamepa CTOWUT Ha OCTaHOBKe

Typ no kpyry. Mocne nocnesHen ocTaHOBKU Typ HauMHaeTcs ¢ nepBoi. COCTOAHME KHOMKM COXPaHAETCA MeXAY
ceaHcamu

([ 3anuce Typa B BUAeo MP4 nan kagpamu PNG

| KoHel, Typa

[ABW>XEeHVE MbILWbIO CTaBUT Typ Ha nayasy.

3anucb Typa c 3KpaHa

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

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

Kak cHATb poaunk

1. MocTaBbTe METKM OCTAaHOBOK B OAHY nanky «Mownx MeTok». Bua kaxaon MeTkun 3a4aéT nyHKT «CHUMOK
BUAA METKM» €€ MEHIO.

2. OTMeTbTe dnaxkkamun Hy>KHble METKW U paccTaBbTe UX NepeTackMBaHWeM B nopsazake obnéta.

3. BkatoumTte cnom ponuka - Temy NASA, conHue, obnaka uam LKany BPEMEHMU C HY>XXHbIM AHEM.

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

5. KHonka @ naHenn Typa OTKpbIBaeT OKHO «3anuncb Typa». Pexum «Buaeo MP4 B pasmepe okHa» cpasy
AAET ponvk. Pasmep poanka paBeH pasmepy OKHa rnobyca, MO3TOMY OKHO Ayulle pacTAaHyTb 3apaHee.

BmecTo MeTOoK MO>XHO 3anuncaTb ABUXKEHWE KaMepbl KHOMKON @ Ha NaHesn 3HauYkoB, CM. «3anuch Typa C
3kpaHa». Typ no nytn «<Mounx MeTok» BeAET KaMepy BAO/b JIMHUW.

3anucb Typa ANA BUAEO

KHonka @ oTkpbiBaeT OKHO «3anuch Typa» C AByMs pexxumamu. Oba nuwwyt 25 kafpoB B cekyHAY Typa,
NOAMUCb NCTOYHNKOB CTOMUT B YAy KaXAO0ro kagpa.

* «Bugeo MP4 B pa3mepe okHa» - bbICTpbI pexxuM. OKHO cnpalimBaeT nms darina, No OKOHYaHUK
3anucy rotoB poavk H.264. Ero koanpyet cama Windows, CTOPOHHME MporpamMmbl He HY>XHbl. Pexxm
ecTb Tonbko B Windows. Typ 13 aByx octaHoBOK, 71 kagp 2592 x 1860, nuwetcs okono 45 cu
3aHumaet 10 MB.

* «Kagpbl PNG B nanky» - npodeccmoHanbHbili pexkumM. OKHO cripaluvBaeT nanky v pa3Mep: Kak OKHO,
1920 x 1080, 2560 x 1440 nan 3840 x 2160. Kagp KpynHee OkHa puUCyeTca 3aHOBO B 3TOM pa3Mepe,
HaAMUCKU N TNHUN KpyrnHee B TON Xe aone. ®annbl Ha3bIBAOTCA frame_0000O.png, frame_00001.png U
Aanblue, Kagpbl C TEMU XXe HOMepamu B Nnarnke 3aMeHsoTCA.



Kaxxabli Kagp XAET 3arpy3ku TainnoB, MO3TOMY 3anucb MAET JoJbLUE TYPa, @ Ha KaZpax HET Pa3MbITbIX MeCT.
Kaap, koTopbi XAET gonblie 20 cekyHsa, CHUMAETCs KakK ecTb. 3anncb BCerga HauMHaeTCs C NepBow
OCTaHOBKMW, MO3TOMY MOBTOP 3anucu AaéT Te Xe Kajpbl.

Pasom c kagpamu PNG noxuntcs dain frames.json - 4acToTa, pa3mep, No3a KaMepbl U Bpems AaHHbIX
KaXAoro Kaspa, HoMepa HeAorpy>XeHHbIX KajpoB.

[MaHenb NokasbiBaeT HOMep Kaapa. KpecTuk Ha naHenu npepbiBaeT 3anuck. lNpepBaHHOE BUAEO OCTaETCA
roZHbIM GansioM 13 y>Ke 3anrMcaHHbIX KajpoB.

Kak cobpaTb ponvk 13 kaaposB
Ponvk 13 kagpos PNG cobupaet ntobas nporpamma, KoTopas OTKpbIBaeT NOCAe40BaTeNbHOCTb KAPTUHOK.
becnnatHas nporpamma ffmpeg (ffmpeg.org) cobupaetr MP4 oaHol KOMaHAOW B Manke ¢ Kagpamu:

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

YacTtoTa 25 coBnagaet c 4acTOTOM 3anuvcK, No3TOMY POVK UAET B TeMme Typa. PuabTp pad gobasnseT no
MUKCeto, eC/IV CTOPOHa Kagpa HeuéTHas, kogek H.264 TpebyeT UETHbIX CTOPOH. MeHbLUee 3HayeHne -crf
AAET Nyyllee Ka4yecTBO M 60bLLIMIA paitn.

Buaeopepaktopbl Shotcut n DaVinci Resolve oTkpbIBatoT Kagpbl C HOMepaMu Kak OAuH kavn. Tyaa xe
MOXHO f,06aBUTb My3bIKY, MOAMUCK U CKIENKY HECKOJIbKUX TYPOB.

Tpeku

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

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

Mone Yro 3apaér

Bpewms Mone c patol n BpemeHeM, TekctoMm ISO 8601 nan cekyHgamum ¢ 1970 roga
O6bekT Mone, kOoTOpoe paznnyaeT 06bekTbl. «OANUH 06BEKT» - BCE TOUKN OAUH NyTb
LiseT LiBeT npoligeHHOro nyTu

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

Bpems Tpeka BXOAWT B OXBAT LUKabl BPeMeHW. Y KaXAoro obbekTa pacTéT NporAeHHbIV NyTb A0 NPaBoro
HeryHka WwKanbl, B TEKyLLEN TOUKe CTOUT MeTKa C ero HasaHuem. Korga wwkana 3akpbiTa, Tpeku
nokas3sblBatoTCs LenmkoM. KHornka «Y6paTtb Tpek» BO3BpaLLaeT cioto 0bblYHbIA BUA. HacTpoiiku TpekoB
XPaHATCA B NPOEKTE.

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

Cnown npoekrta co BpeMeHeM

Cnon npoekTa, y KOTOpOro Bo BpeMeHHbIx cBonctBax QGIS BkAtOUEHO BpeMsl, MOKa3blBAeTCs Ha riobyce B
NpoMeXyTKe LLKaabl BpeMeHW. Bpemsa cnos BxoguT B oxBaT LWKaabl. KapTHKa Cnos v ero noanmncu
nepepunCcoBbIBAOTCA NOCNEe OCTaHOBKM BeryHkoB. Koraa wwkana 3akpbiTa, C1I0M NOKa3bIBaeTCA LLeJIVKOM.



CnyTHUKM

Cnowt «CnyTHUKN» BUTPUHbI «KapTbl 1 C10M» NOKa3bIBAET MCKYCCTBEHHbIE CMYTHUKN 3eMAN TOUKaMM Ha UX
BbicoTe. [pynnbl Bbibupaet Bkaagka «CnyTHUKN» BUTPUHBI, BKIHOYATb MOXKHO Nto6bIE:

lpynna Yto B Hel

Kocmuueckume ctaHumm MKC, «TAHbryH» 1 NPUCTBIKOBaHHbIE KOPabn

fipkme cnyTHMKK OKOJI0 CTa CNYTHUKOB U CTyMNeHeN, BUAMMbIX 6e3 BUHOKNSA
Haeurauus GPS, TMOHACC, Galileo, BeiDou

MeTteocnyTHMKM MeTeopoIornyeckme CnyTHUKN

HabntoseHne 3eman CMYTHUKWN CbEMKMW, B TOM umncne Landsat n Sentinel
HayuHble Hayu4Hble CMYTHWKN 1 obcepBaTOpUM

leocTaumoHapHble AeNCcTBytoLLMe CNYTHUKM Ha BbicoTe 0ko10 36 000 km
Starlink, OneWeb CMYTHUKW CBA3M, ThICAYMN TOUEK

Opb6uTanbHble aneMeHThl rpynn gaét CelesTrak. MonoxeHve cunTtaetcs no mogenv SGP4 Ha MOMEHT NpaBoro
6eryHka Lwkasbl BpeMeHW. Korga wkana 3akpbiTa, CMyTHUKM UAYT MO Yacam KomnbtoTepa. CryTHUK, 31eMEHTbI
koToporo ctaplue 30 CyTOK Ha 3TOT MOMEHT, He MOKa3bIBaeTCs.

CelesTrak obHOBASIET 31EMEHTBI pa3 B 2 Yaca 1 MPOCUT cKkaumBaTb rpynny He yaue. CkayaHHas rpynna
xpaHuTcs B npodune QGIS, 1 paHbLle YeM Yepes 2 Yaca HOBbIM 3anpoc He yxoauT. [Mocne otkasa CelesTrak
rpynna He 3anpaluvBaeTca 2 Yaca.

LLlenyok no Touke cnyTHWKa NpW BKIHOUYEHHOM onpejeneHn o6bekToB OTKpbIBaeT OKHO «O6beKTbI» C
Ha3BaHuneM, HomepoM NORAD, rpynnoi, BbICOTOW, CKOPOCTBHO M BO3PacTOM 37ieMeHTOB. CAYTHWUK MpY 3TOM
CTaHOBUTCA BbIOPaHHbIM.

Y BbI6paHHOro CNyTHWKa BUAHbI BUTOK OPOWTBLI Ha €ro BbICOTE U CneA Ha 3emse. BUTOK nokasbiBaeT OAnH
060pOT BNepés OT MOMEHTA, CeZ - NMyTb TOUKM NOZ CNYTHMKOM 3a nonobopoTa Hasag u Bnepéa. Llenyok
NpaBoW KHOMKOWM MO TOYKe CMyTHMKA OTKPbIBAET MEHIO C €70 Ha3BaHMEM U1 ABYMSA MyHKTaMU:

* «OpbwuTa 1 cnea» NokasbiBaeT Uan yompaeT BUTOK U Ces,.

* «Kamepa cnegom» CTaBUT TOUKY B3r184a NOJ CNYTHUK, BUA MOBEPHYT MO XO4Y €ro ABVXEHUA.
PaccTosiHMe 1 HaKNOH BMAA MEHSIOTCH KONIECOM U MbILLbHO, KaK 06bI4HO. MOBTOPHBIN BbIGOP MyHKTa
OTnycKaeT Kamepy.

CueHbl

CueHa coxpaHseT BUA LLeNMKOM U Nepesaétcs ApyruM NtogaM. 3Hauok «CLieHa» OTKPbIBAET MEHHO
«CoxpaHuTb CLEeHY...» 1 «OTKPbITb CUEHY...». Pain CLeHbl MMeeT paclunmpeHne .planetx.

B cueHe xpaHarca:

® [03a Kamepbl.

® MPOMEXYTOK OTKPbITOW LUKasibl BPEMEHM.

® (C/IOM NPOEKTa, OTMEeYEHHbIE Ha rNobyce, CCbIIKOW Ha UCTOYHMK.

® MOAJ/IOXKa, penbed, MacwTab penbeda, rpynnbl pasgena «Cnoun», 83blik NOAMNCEN.
® cTpoku pa3gena «Cnow» - ceTka, 38€34bl, 0bnaka, Temnepatypa 1 3D-3gaHus.

® BbIbpaHHasa nanka «Momx MeTok» C eé TypoM.



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

Mpw OTKPBITUM CLEHbI CNON WLLETCA B MPOEKTE MO MCTOYHWKY, €CIW €ro HeT - fobasaseTcs. OcTanbHble ciom
npoekTa Ha rnobyce cHMMaroTca. MeTKM CLieHbl 10XKaTCA HOBOW Mankow, kamMepa nepesieTaeT B NO3y CLEHbI.
Cnow, KoTopble He HaLWANCh U He OTKPbIINCH, MepPeUYncaseT CTpoKa COCTOSHUA.

Aemo

3Hauok «/leMo» C akafieMNYeCcKon LWano4ykolr Ha NaHenn 3Ha4YKoB OTKPbIBAET NMOArOTOB/IEHHbIE CLIEHBI.
Kaxxgas cLieHa nomeLLaeT MeTK/ HOBOW Nankon B «Mown MeTku», KHoMKa P> noj CNMckOM MPOBOAUT MO HUM
Typ. MNManky MOXHO yaanuThb.

Pazpgen CueHa Yrto B Hen

3emna | lepmb MeTkun co 3HaukamMn ¥ MOMEHTaMU BPEMEHW MPOTY/IKY, BUALI METOK C aTOM, MapLUpYyT,
BblZaB/IEHHbI MHOFOYTONbHUK, MyTb BAOAbL Kambl, 3anncaHHbIn 061€T LeHTpa, 3D-38aHus
3emns boka-Yuka, CraprtoBas naollaska v 3aBog Starbase, nasx, cocegHune ropoga, wocce n3 bpayHcauana,
Starbase 3annCcaHHbIN OBNET NoLLLAAKN
3emna  lepmckue CuHTETMYECKMIA yUacTOK Y bepe3HNKOoB co CKBaXKMHaMM, KPOBASAMM, pa3pe3aMu 1 Bblpe3OM.
OTNOXEeHUA Typ 13 NATW OCTAHOBOK OBBACHAET NOA3EMHbIA PEXUM, CM. [10A3EMHbIN pexKm
3emna | ToHHenn Vegas ToHHenn The Boring Company nog Jlac-Beracom co ctaHumamu, cm. MoA3emMHbIN pexnm
Loop
3emna  Apanbckoe Mope CHumkmn MODIS 2000, 2014 1 2023 rosoB rpynno nepekatoyatenein, poto kopabnen y
My#iHaka 1 kapTa bacceiiHa Ha 3kpaHe. Bce KapTUHKM - CCbIIKW Ha ajpeca B CETH, CM.
HanoxxeHusa kapTUHOK
3emns | Kapbep, cBow CuHTeTMYeckas cbéMKa Kapbepa y bepesHunkos 1 M penbedom rnobyca: 10 yctynos no 15
penbed M, OTBaJI, NyTb ANA NPOoduAA BbICOT. PacTp noxutca B npoekt QGIS, cm. Ceon penbed
3emns | ANOHCKUIA XEnob 3emneTpsaceHus, paspes 3eMm C CEKTOPOM OT 3kBaTopa Ao 38.5° c. w., nawuta Slab2 nog,
AinoHuven, annueHTp 3emnetpaceHuns Toxoky 2011 roga, BynkaH Pyasun. OkHo «Paspes» no
38.5° ¢. W. oTKpbIBaeTCA BMecTe ¢ AeMo, nosoca oyaros 300 Km
Mapc MecTa nocagok lopa Onanmn, goanHel MapuHep, mecta nocagok «Kbtoprocutn», «fepceBepaHc»,
MapCcoxos0B «YxykyHa», «Cnuputa» 1 «ONNOPTEHOHNTM»
Mapc KpaTtep E3epo MecTo nocaaku «lepceBepaHca», OKPeCTHOCTM KpaTepa, Mpodub BbICOT Yepes KpaTep,
TOUKa Ha Kpato /15 BUAUMOCTW, OBNET KpaTepa, ol «YKIOH» 1 penbed ¢ MaclwiTabom 3
JNlyHa «AMONNOHBI» U MecTa nocagok wectn «AnoanoHoB», «JlyHoxoga-1» u «JlyHoxoza-2»
«JlyHOXOABI»
Hebo CosBe3guns n apkne  OpwoH, MNneaapbl, ranaktnka AHgpomegsl (M31), Kaccnones, boabwas Megseanua, Jlnpa ¢

06bekTbl Heba

Beroi, FOxHbIN KpecTt

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

CHumoK BUuaa n sna B Maket

CHMMOK BMaa

3Hauok «CHUMOK BUA@» OTKPbIBAaeT OKHO C LUMPUHOW M BbICOTON CHUMKA B Nukcensx. CHUMOK MoXeT 6bITb
6onblue OKHa, INobyc AOrpy>aeT Ans Hero NoApobHble Tanibl. Paaxok «MponopLmm OkKHa» AEPXXUT BbICOTY
no LMpPUHe.



KHonka «CoxpaHuTb...» cnpawwuBaeT Gann PNG nam JPEG 1 HaumHaeT cHMMOK. Kamepa Ha 3To BpemMs CTOuT.
KHonka «CHATb ceryac» He XAET OCTaNbHbIX TaknoB. [TOANMCb NCTOYHUKOB CTOUT B MPABOM HUXXHEM yray
CHUMKa.

Bua B maker

3Hauok «Bug B MakeT» knagét BUA HEM3MEHHOW KapTuHKOM B MakeT QGIS, cyLuecTByOLWMIA UV HOBBIN.

Mone Yro 3apaér

MakeT CyLiecTByroLWMiA MakeT nan «HoBbI MakeT»

LWnpwvHa, BeicoTa Pa3zmep KapTWMHKM Ha MCTE B MUAIMMETPaX

PazpeweHne Pa3pelueHune BbIBOAA MaKeTa, OT HEFO pa3Mep CHUMKA B MUKCENSX

KapTtunHka xpaHUTCA BHYTpW npoekTa. [ocne BCTaBKM OTKPbIBAETCA OKHO MakeTa.

Apyrve Tena

3Hayok «Teno» Ha NaHenu 3Ha4YKOB OTKPbIBAET MeHIO Tesl. BBepxy ctonT 3emasd, noa pasgenntenem JlyHa v
Mapc, H1Xe noaMeHHo:

MoameHro Tena

MnaneTbl Mepkypwii, BeHepa, FOnutep

CnyTtHukn Onutepa Vo, Espona, NaHnmes, Kanancro

CnyTtHukn CaTypHa Muwmac, SHuenag, Tedusa, lnoHa, Pes, Tutan, Anet
AcTtepoungpl Llepepa, Becra

B MeHto ToNbKO Tena, cHATble annapatamu Leankom. Y MNaytoHa, XapoHa n TputoHa He cHATO oT 24 a0 33 %
Lapa, UX B MEHHO HeT.

BbibpaHHOe Tes10 BCTA€T Ha MecTo 3emn. MeHsaIoTCA pa3Mep Lwapa, CHUMKK 1 aTMocdepa, kKamepa
nepeneTaeT K Ha4a/bHOM Touke Tesna. Y Mapca ato ropa Oanmn, y JlyHbl - Mope CNOKOWCTBUS, MeCTo
nocagku «AnonnoHa-11», y Mepkypus - 6acceiriH Kanopuc, y BeHepbl - ropbl MakcBesnna. Y npounx Ten 31o
TOYKa Ha 3KBaTOpe N HYNeBOM MepuinaHe.

CHumMkm Ten, kpome Mapca u JlyHbl, - rnobanbHble Mo3anku USGS Astrogeology v NASA no cbémke
annapatoB MESSENGER, Magellan, Galileo, Voyager, Cassini n Dawn. lMukcenb TainoBs y skBatopa - ot 100 m
y JHuenaga n Bectbl 4o 120 km y FOnutepa. YacTb CHUMKOB He MOX0Xa Ha BWJ r1a3oMm:

* BeHepa noka3saHa pagapom Magellan, useT nepesaér BbicoTy

* Onutep - kapTa obnakos Cassini gekabps 2000 roga, obaaka Ha Hel HEMOABMXKHbI
® TuTaH CHAT B BAMXKHEM MHPPaKpacHOM CBETe CKBO3b AbIMKY

* Mepkypuin, Mo n FaHMMes LBETHbIE, OCTaNbHble Tena cepble

Llap kaxgaoro Tena - chepa, y FOnutepa - cxatbir anamncous,. Becra, Liepepa v manbie CnyTHUKK Ha aene
HechepunuHbl, Ha chepe X CHUMKN Caerka NcKaxxeHsl.

CHumMkn Mapca - uBetHaa mo3sawmka Viking MDIM2.1, okosno 650 M Ha nukcenb. CHUMKW JlyHbl - KapTa
anbbeno LOLA c oTMmbiBKOW pesnbeda, okono 670 M Ha nukcenb. Y Mapca pa3pexeHHas nblibHas atMochepa,
y JlyHbl aTmMOCcdepbl HeT.



Penbed Mapca noctpoeH no seicotam MOLA MEGDR, penbe¢ JlyHbl - no Boeicotam LOLA GDR. BbicoThbl
okpyrneHbl 2o 10 My Mapca u go 20 M y JlyHbl. [nkcens BbICOT y 3kBaTOpa - 2.6 KMy Mapca 1 1.3 km y
JlyHbl. Penbed BkAtOUaETCA TOW Xe cTpokon «Penbed» passena «Cnov», BepTUKaibHbIN MacluTab 3aaaéTtca B
CBOWMCTBax BMUAA. BbicoTbl Mapca oTcumntbiBatoTCA OT apeona, BbiCOTbl JIyHbl - OT chepbl pagunycom 1737.4
KM. BnaguHbl HUXKe HyNs COXPaAHAIOTCA, [HO PaBHWHBI Da1ada NEXUT Ha 7-8 KM HUXe HyAs.

Ha apyrux Tenax pabotatoT HaBuraums, cetka, 3Bé3/bl, AMHerKa, <Mow MeTKun», Typbl, CHUIMOK BUAA W CLEHBbI,
Ha Mapce 1 JlyHe ewwé n penbed. BbikntoueHbl GyHKLMM, AaHHbIE KOTOPbIX €CTb TOIbKO A/ 3eMau:

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

® CNOW NpOEKTa M X MOAMUCK, TPEKM

® CcuHXpoHwm3aums c kapton QGIS n onpeageneHre o6bEKTOB

® Mouck MecTa No Ha3BaHuto. KoopaunHatel B nosie novcka pabotatot

Kaxxgas MeTka MOMHUT cBOE Teno. B «<Mounx meTkax» BUAHbI METKW BCEX TeN, Ha r1obyce - TONbKO METKU
TekyLero. [lepenét Kk MeTke ApPyroro Tena CHavyasna nepexksatoyaeT Teno. Typ NpOXOAUT OCTaHOBKM TeKyLLero
Tena. CueHa XpaHuT TeNO N OTKPbIBAETCA Ha HEM.

MomowHuK

MoMoOLHNK oTBEeYaeT Ha TeMbl U NPOCb6bI N3 CTPOKK «lounck». Ero KHonku cToAT B rpynne «[TOMOLHNK»
okHa «CBolicTBa BMAa». «Pa3roBop...» OTKpbIBaeT OKHO «[ToMOLLHMK», «HacTpolku...» - okHO «HacTpoiku
nomoLuHmKa». OkHo pasrosopa ¢ IN-mogenbto - «[omowHmk». Mogenb ynpaBaseT rnobycom no 3anpocy
CNOBaMU, HanNnpuUMep «nokaxu paspes yepes ANOHCKUIA XENob» nan «rae camble rnybokuve 3emneTpaceHus y
AnoHuu 3a mecau». HyxxeH ceon katou APl BbibpaHHOro cepsuca.

B okHe «[MTomMoLHnK» NAET pasrosop. CTpoKa CBepxy Ha3blBaeT CEPBUC U MOAEJb, KHOMKa «HacTpownku...»
OTKpbIBaeT OKHO «HacTpoukn nomoLyHnKa». B HEM BbIBpatoTCa cepBUC, agpec 1 MOAeNb, BBOAUTCA KOY U
ctosT dnaxkn. Mo ymonuanHuo BbibpaH OpenRouter ¢ 6ecnaatHON MOAebHO.

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

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

0 «Grok (xAl)» - mogenn Grok, no ymonuaHuo grok-4.7.

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

o «OpenRouter (ecTb 6ecnnatHbie MOAeNN)» - MOAENN MHOTUX Pa3paboTUNKOB Yepes OAMH KoY.
Mogenu ¢ :free B Ha3BaHMM BecnaaTHbl, KONMYECTBO 3aMPOCOB B CYTKW OrpaHunyeHo. Mo
YMONYaHWIO openrouter/free - OH CaM BblOMpaeT cBOOOAHYO HecnaaTHyro Moaenb. Ecam
BblIOpaHHas MoZesb :free 3aHsATa, 3aNpPOC YXOAUT B openrouter/free.

o «CsoW cepsuc, Hanpumep Ollama» - ntobon cepsuc dopmarta OpenAl Chat. CepBurcy Ha 3TOM
KOMMbLOTEPE KAOY He HyxXeH. [To ymonuaHuto agpec Ollama http://localhost:11434/vl 1
Mozesb qwen3. Mogenb fOMKHA YMETb BbI3biBaTb MHCTPYMEHTbI, MHaUe NOMOLLHWK TONbKO
OTBEYaeT TEKCTOM.

e Knrou. Kntou BBogmTCsA B none «Kntou» okHa «HacTpoiki NOMOLLHMKa» U COXPaHAETCA KHOMKOM
«CoxpaHuTb Katou». Dnaxxok «XpaHuTb kKatod H6e3 MacTep-napoia» Mo yMoayYaHuto otMeyeH. C HUM
KJIHOY COXPaHAETCA OTKPbITbIM TEKCTOM B HacTpoiikax npoduna QGIS, mactep-naposb He
cnpawwmBaeTcs. Takom KoY NpoyYnTaeT NtoboM, y KOro ecTb AOCTyn K nanke npoduns. bes dnaxka
K04 YXOANUT B MeHeaxep naposeit QGIS, n QGIS MoxeT cnpocuTb MacTep-napoib.

* Yro ymeeT NOMOLLHMK. [TepenéT K Touke 1 NOUCK MecTa, CMeHa Tena, CTPOKM pasgena «Cnoun» n
LIKana BpeMeHW, paspe3 3eMan 1 paspes BHM3 BAOJb TOUEK, CBEAEHMA O TOUKe 1 CBOAKA
3eM/IETPSACEHNI B paMKe.



* Mertku - B KML. MeTkn, NyT®, MHOrOYroiibHUKW, Nanku n Typbl MOMOLLHWK NpeaiaraeT OKYMEHTOM
KML. Mog nctopueln pasroBopa NOsBAAETCA NPeAJIOXEHME C KHOMKaMK «3anucatb B «Mou MeTku»» 1
«OTMeHNTb». 3anncb MAET TONLKO MO KHOMKe. MeTkW, BblgeneHHble B «Monx MeTKax», MOMOLLHNK
mMoxeT npoumnTatb B KML 1 BEpHYTb UCNpaBAEHHbIMMN.

* Yro yxoauT Ha cepBep mMoaenn. TekCT 3anpoca, Touka B3rna4a, Te0 N BKNHOYEHHbIE CTPOKW pa3jena
«Cnowu». HasBaHma cnoés npoekTa n «Monx MeTok» He yXOAAT, KpOMe METOK, BblAeNeHHbIX
noJsib3oBaTenem.

[lencTBMsA NOMOLLHMKA BUAHBI B UICTOPUN pasroBopa cTpokamu «/[enctere». Mogpas NOMOLWHKK AenaeT He
Honblue LeCcTV KPyroB AeUCTBUIMA, MOTOM OCTaHaB/IMBAETCS.

MeTku no onucaHuo

Tema B cTpoke «[lonck», Hanpumep «nyTtewecteus Konymba» nam «6utebl CToneTHel BOWHbI», CTAHOBUTCA
MeTKaMu, eciv MecTa € TakUM Ha3BaHueM He Hawnock. Ctrl+Enter B cTpoke n kHomnka «Co3aaTb METKM» OKHa
«[MomoLHMK» co34ar0T MeTkK cpasy, 6e3 novcka Mecta. Mogenb oTBedaeT 0gHUM gokymeHTOM KML, oH
Cpas3y 3anucbiBaeTcs HOBOM Nankon B «Mow MeTKu», Kamepa NIeTUT K MeTKaM.

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

* Mecta 1 cobbITUA NPUXOAAT TOUKaMK, MapLUPYTbl, PPOHTbI 1 TPaHNULLbI - IMHUAMK NO HacToALeMy
nyTW, TEPPUTOPUM - MHOTOYTOIbHUKAMMU.

® Bpems CTOUT y Kax0h MeTKW, A1 KOTOPOW M3BECTHa XOTA Bbl gaTa Wan rog. Y cobbITUs 3TO MOMEHT, y
noxoza, ocabl AN NPaBAEHUS - MPOMEXYTOK.

® [yTb pa3buT Ha 3Tanbl. Kaxkapblin 3Tan - IMHNA CO CBOUM MPOMEXYTKOM BPEMEHW, Ha LLKane BPEMEHW
OHa PacTéT OT Hayana K KOHLLy.

* CMeHa TeppuTOPUM AN NTNHUK GPOHTA NPUXOAUT HECKONBKMMU GUTypamm ¢ MPOMEXYTKaMu NoAPAS,
Ha LWKane BPEMEHW OHW CMEHSAT APYr Apyra.

® B nokymeHTe He 6osblie 100 meTok.

OtBeT MAET NOTOKOM. MNoka OH MAET, NOZ CTPOKOW BUAEH CUET NPULLIEALLMNX METOK U CCblika «OCTaHOBUTb».
OcTaHOBKa OCTaB/IfAET METKW, KOTOPble MPULLAN LiesIMKOM. Tak Xe nocTynaet Moay /b, eCav oTBeT obopBanca
nan ynépcs B npeaen AnunHbl. Bpems otBeTa pacTér ¢ pasMepom JOKyMeHTa.

[OTOBbIN OTBET NOZ CTPOKOW Ha3blBaeT MarnkKy, KOAMYeCTBO METOK M KOIMUYECTBO METOK CO BpemeHeM. LLkana
BPEMEHM OTKPbIBAETCA Ha MPOMEXYTOK OT NepBON A0 nocnesHer gatbl. Ccbinka «OTMEHUTb>» yaanset
CO3/aHHYIO Narky.

Tema Bpoge «lNepBas M1poBas BONHa» 0ObI4YHbIM MOUCKOM Mo Enter HaxoAWT MecTa ¢ 3TMK ClOBaMu B
Ha3BaHWUW. TorAa Nog CTPOKOW CTOUT ccblaka «Co3saTb METKM MO TemMe», OHa AenaeT TO XKe, YTO KHOMKa.

KoopauHatbl 1 aaTbl Aa€T MOAENb, OHWN TPebYHOT MPOBEPKMN.

Mpocb6bl 3 ctpokn «Mounck»

Mpocbby MOXHO BBECTU U B CTPOKY «IMonCK» neBON NaHenn. [OMOLLHMKY YXOAWT 3anpoc C BONMPOCUTENbHbIM
3HaKOM, 3anpoc OT LWEeCTW C/I0B 1 3aMpocC, KOTOPbI HaUMHAETCA C/IOBOM NPOCbOLI MK BONPOCa, HanpumMep
«MOKaXW», «rAe», «CKoNbKo». Tema, ans kotopor Nominatim He Hawén mect, Hanpumep «[lyTewwecTBus
Konymba», cpasy npeBpallaeTcs B METKW, Kak Mo KHOMKe Yy CTPOKKW. Bonpoc, Ans KOTOPOro Mect He Haluioch,
yXOAMT B pa3roBop. BHe 3eMan nomMoLLHWKY yXoAWT ntobow 3anpoc, kKpome koopanHat. OTBeT nosBAseTCs
nog, CTPOKOW, ccCblnka «Pa3roBop...» OTKpbIBaeT OKHO «[OMOLLHMK» C ucTopmein. MeTkn, KoTopble NpeaoXu



MOMOLLHMK B Pa3roBOpeE, CTOAT MoJ CTPOKOM CO CCbINKOM «3anucatb B «Mou MeTkun»». ®naxok «OTBeyaTb Ha
Npocbbbl U3 cTPOKM «[onck»» okHa «HacTpokmn NOMOLLHMKa» BbIKAKOYaeT 3Ty paboTy, Toraa cTpoka uet
TONIbKO MecTa 1 KOOpAnHaThl. be3 coxpaHéHHOro kntoua APl cTpoka ToXe WLLeT TONbKO MecTa.

3Bé3pgHoe Hebo

MyHKT «Heb60» MeHIo «Teno» nokasbiBaeT HEHO 13 LeHTpa HebecHo cdepbl. Ha HEM MaeuHbin nyTs, 5080
3BE34 A0 6-1 3BE3HOM BEIMYMHbI, IMHUW 1 Ha3BaHWA 88 co3Be3anii, MMeHa apkunx 3B€3ga, ConHue, JlyHa u
naaHeTbl oT Mepkypus go HentyHa. CeBepHbI MONOC MUPa BBEPXY, BOCTOK CN1E€Ba, Kak Ha 3BE3HOW KapTe.

AeiictBue Yro paenaer

MepeTtacknBaHve IEBOI KHOMKOM Hebo TaHeTCA 3a Kypcopom

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

[lBOMHON Wwenyok nesown Touka BCTaéT B cepeAnHy, Noae 3peHns BABOE MeHbLUe
[JlBOVHOW LWesuoK NpaBoM Mone 3peHuns BaBOE Honblue

Crpenkn B3rnsag caBuraeTcs Ha AecATyro YacTb BbICOTbI OKHa

CTpoka COCTOAHMA NOKa3blBAET MOJe 3PEHUNS, NPAMOE BOCXOXAEHWNE U CKIOHEHWE TOUKN MOA KYPCOPOM.
JKBaTopuanbHble KOOPAMHaTLI oTHeceHb! K anoxe J2000.0. ConHue, JlyHa 1 naaHeTbl NOKa3aHbl Ha KOHeL,
NPOMeXyTKa OTKPbITOW LUKaAbl BPEMEHM, MHaUYe Ha MOMEHT 4acoB KOMMbloTepa. MNonoxeHusa naaHeT
oTanyatoTcs ot adpemepug JPL Horizons He 6onblie yem Ha 0.2° B 1800-2050 rogax, nonoxkeHue JlyHbl - He
6osbwe yem Ha 0.3°.

MyHkT «Co3BE3AMA» TOTO XK€ MEHI0 YybrpaeT 1 BO3BpaLLaeT JMHUM U Ha3BaHWA CO3BE3ANN. 3BE3bI, UX
nmeHa, ConHue, JlyHa 1 nnaHeTbl OCTatoTCA.

Ha Hebe paboTatoT MeTku 1 Typbl. «COXPaHUTb BUA» CTaBUT METKY C HanpaB/eHWeM B3rns4a 1 noaem
3peHuna. <HoBas MeTka» CTaBUT TOUKY LLIENYKOM MO Heby. «3anncaTb 061ET» 3anNnCbIBaET ABMXKEHWNE MO Heby.
MeTkun Heba xpaHATCs B «Mounx MeTkax» BMECTe C MPOYMMU, Ha Hebe OHW NOoKa3aHbl XENTbIMU KPY>XKKamu €
nognuceto. Typ v KHomnka P> Ha Hebe NpoxoaAT MeTkn Heba, Mexay AanEKUMU TOUKaMu NoJsie 3peHnsa no
nyTn paclmpsetcs. Mepenét k MmeTke Heba 13 cnuncka BKIOYaeT Hebo.

JlvHelka, CUHXPOHM3aLMA 1 ONMpPOC 06bEKTOB Ha Hebe BbikAtoUeHbl. CHUMOK BUAa coxpaHseT Hebo BMecTe C
nognucamu. CueHa XpaHUT HanpasieHve B3rnaja 1 noae 3peHus. Ytobbl BEpHYTbCS K Tesly, ero BbiIbmpatoT B
TOM XK€ MEHHO.

OrpaHuueHus

* Cnov npoekTa fexaT Ha pesbede KapTUHKOW, MOAHATb MW BblAABUTb CIOW MO MO0 Hesb3s. MNogbem
1 BblAaBAMBaHME eCTb Y CBOMX METOK.

* (Cnoli CO BpeMeHEM MO BbIPaXXEHUIO B OXBAT LUKaJIbl BDEMEHWN He BXOAUT, ero NpoMeXyToK 3asaéTtcs
6eryHkamun BpyUHyto.

® Bbiwe wnpoTbl 85° noaroca 3akpbIThl LLBETOM OKeaHa, Tak KoH4YaeTca ceTka Tannos Web Mercator.

® 3anucb Typa MAET MejeHHee caMoro Typa.

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

® BbicoTbl Mapca v JlyHbl rpybee 3eMHbIX, MUKCENb BbICOT y 3kBaTopa 2.6 KM 1 1.3 kM. Kpatepbl MeHbLue
5-10 km no BbICOTaM He BUAHbI.

B KML Tesio meTku He nuwwetcs, meTkun n3 ¢panna KML BcTaroT Ha TekyLee Teno.



* Hebo nokasaHo 13 LeHTpa 3emau, 6e3 ropmsoHTa Mecta HabarogeHna. KoopavHaTbl He NPUBOAATCA K
aate, kK 2026 rogy npeueccus cMmeLlaeT nx npumepHo Ha 0.36°.

NCTOUHNKM AaHHbIX

KocmocHuMkw - Esri World Imagery, ycnosus 3aaaét Esri. Kaptorpaduueckune gaHHbie © yyacTHUKM
OpenStreetMap. BektopHbie Taiibl 1 3D-3aaHusa - OpenFreeMap. Penbed - Mapzen Terrain Tiles, gaHHble
SRTM, GMTED, ETOPO1 un apyrux nctounmnko. Obnaka - NASA GIBS, cHumkm VIIRS. Temnepatypa - NASA
GIBS, MODIS 1 GHRSST MUR. 3B&3/bl - KaTanor Apkux 38é34 Menbckoro yHrsepcuteta. MaeuHbli nyTh -
NASA/Goddard Space Flight Center Scientific Visualization Studio, Gaia DR2: ESA/Gaia/DPAC. Nownck mecT -
Nominatim. Mapc - NASA, USGS, Viking MDIM2.1, JlyHa - USGS, LRO LOLA, Tainbl obownx Ten -
OpenPlanetaryMap. Bbicotel Mapca - NASA MGS MOLA MEGDR, BbicoTbl JlyHbl - NASA LRO LOLA GDR.
CHMMKM Npoumx Ten - rnobanbHble Mo3ankn USGS Astrogeology n NASA Photojournal no gaHHbim NASA,
JPL, DLR " MHCTUTYTOB MUCCUIA, NOAMMCH KaXXA0ro Tena CTouT B yray Buga. JIMHUW, Ha3BaHUs CO3BE3AMI U
nmeHa 3Bé3g - d3-celestial, © Olaf Frohn. MNMosoxeHWsa naaHeT paccunTaHbl MO 31emeHTam opout JPL,
nonoxexwe JlyHbl - No popmynam ACTPOHOMMUECKOTO ajibMaHaxa.

YcnoBus Bcex UCTOUHNUKOB pazobpaHbl B SOURCES.md. Tannbl gyt uepes ceTeBble HacTponku 1 kaw QGIS,
CBOV K3 MOAY/b HE 3aBOAMT.

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