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BBenenne

Therion — 3T0 MporpaMMHBIi MPOILYKT JIjit 00PAOOTKH JAHHBIX TOIIOCHEMKN U COCTAB/IEHUS

BBICOKOKAYECTBEHHBIX KapT memiep. Kapror mermep cosapaiorcss B dopmare PDFE. Moxkuo
COCTaBJIATH KapThl B Pa3HBIX MaciiTabax u 0Oojiee WM MeHee BBICOKOI jerajn3aliieil B
3aBUCUMOCTH OT MOTPEOHOCTEI].

HpeI/IMYH_LeCTBa TaKOn CHUCTEMbI, KaK Therion, Ipn CO3JaHMN WM HU3MEHEHUUN JJTaHHBbIX

TOIOCHEMKHU TIEMIED CJIETYIOIINE:

rpacduteckrne JaHHbIE SBJISIOTCS MUMPOBBIMU: 9TO CIIOCOOCTBYET OOMEHY JIaHHBIMU,
pacIipe/ieJIeHUIo 3a/[aHnil Ha OTPUCOBKY, OPraHU3aIl KOMAaH/IHOI pabOTHI;

"BekTopHbIit" opMaT MJAHHBIX, T.e. OTCYTCTBUE HEOJHO3HAYHOCTH HUHTEPIPETAINN
rpacdudeckoii nHGOpMaIun, KOTOpas MOXKET BOSHUKHYTDL Ipr 00paboTKe IMevYaTHbIX KapT
WJIH OTCKAHMPOBAHHBIX PACTPOBBIX N300parkeHuii (pacTpoBble JTaHHbIe);

aBTOMATHYIECKOe OOHOBJICHHE KAPTHI 10 Mepe J00aB/IeHUs JJAHHBIX ChEMOK, BKJIIOUas HOBbIE
BETBU U KOJIbIIA MENephl (HEeT HeOOXOJAUMOCTH [IEPEPUCOBLIBATH KAPTY BPYUYHYIO);

boJtbIliee eIMHOOOPa3Us CTUJIEH, KOrjia pa3uble (hparMenThbl KapThl MEMepbl COCTABIISIIOTCS
B €JINHYIO KapTy: (hailjibl JJAHHBIX COJIEPKAT TOJIHLKO KOMAH/IbI, & BHEITHUI BUJ TOTOBOII
KapThl YKa3bIBaeTcd B (hailjie Konduryparmn;

BO3MOXKHOCTb CO3JaHus 0a3bl JIAHHBIX ¢ (QYHKIUEH TONCKa KapTorpaduieckoit
nHdOpMAaINH;

9KCIIOPT JIAHHBIX CHEMKH B 3D-Mojtesn pa3/mmaubix (popMaToB jjisi 00pabOTKU JAPyTrUMEI
nporpammamu, Takumu Kak ['VIC n mporpammbr 3D-Busyanmzanmm;

KOH(UTI'YPUPYEMOCTb BBIXOJIHBIX KapPT, BHEITHUI BUJI KOTOPHIX MOXKET OBbITh BBIOPAH B
COOTBETCTBUM C HA3HAYECHUEM: IyOIUKAIIAA, [IPE3eHTAIlNsd, [T0Ka3 | T./I.

[Ipenmymectsa Therion:

Therion — nporpaMMHBIN TPOJAYKT ¢ OTKPBITHIM UCXOHBIM KOJIOM, PACIIPOCTPAHSIETCs 110
snenzuun GPL;

dbopmaT MCXOHBIX JAHHBIX CHEMKH OYeHb GJM30K K hopmaTy mporpaMmbr Survex [1],
XOTsI €CTh W CyIIeCTBEHHBIE PA3JIMINT;

MOYKHO UMIIOPTHPOBATH JAaHHBIE HUTKU X0/1a B popmaTe Apyrux mporpamm: Survex — "3d",
Compass — "plt", oowransrit "xyz", PocketTopo — HemocpeicTBEHHO 9KCIIOPTUPYIOTCS
B (phopmar Therion. mmopt u3 PocketTopo npuBogut K mosgsiennio daityioB GpOHOBBIX
nzobpaxkenuit popmara "xvi'";

KapThl MOT'YT OBITH BBINOJIHEHBI B cjeaytomux dpopmarax: "pdf", "svg", "xhtml", "survex",
"dxf", "esrib3", "kml";

uutka xoja 1 LRUD moryT ObiTh coxpanenbl B BekTopuoM ¢dopmare Therion "xvi", u
TaKzKe MOTYT OBITh MCIIOJIb30BAHbI B Ka4ecTBe (POHOBLIX M300PaKEHMUIT;

KOHEYHBII MMPOJIYKT MOXKHO TIOJIyIUTh B Bujie KapThl B (popmare PDF paszmepom 10 5x5 M,



i B Buje Ariiaca, pas3iaeJéHHONO Ha OTHAe/IbHbIE JINCTHI;

MOZKHO MEeHEPUPOBATH TPEXMEPHYIO Mojeb 6e3 ganabix LRUD (71eBo, mpaBo, Bepx, Hu3),
TaK Kak JIJIsi 9TOTO UCHO/Ib3yeTcsd nHdopMarms ¢ abpucos;

MOYKHO 9KCIIOPTHPOBATH MOJIE/Ib Ielephl B Ieiin-daitabl reomanabix ESRI nnn B Buge
daitnos Loch (mas 3D-susyanmsanun), a takzxke B jpyrue dhopmarsl (Compass "plt",
Survex "3d", Toporobot "3dmf", "dxf", "vrml" u Google Earth "kml");

MOKHO 9KCIIOPTHPOBaTh JaHHble B Buje SQL-cKpunTos mjia uMmopra B 6a3y JaHHBIX;
MOZKHO MOJTy4aTh BHIOOPKY (CBOJHBIE TAOJIHIIBI) MO MEMEePaM, ChEMIUKAM, EPCIEK THBHBIM
MmectaMm meriepsbl. [Homggep:kuBatores ciemyiomme dopmars: "html", "txt", "dbf";
KOHEUYHAs KapTa IeHmephl MOJIydaeTcs MyTEM PHUCOBaHUS MHOMXKECTBA MaJeHbKUX KYCOYKOB
(cKparoB), KOTOpBIE 3aTeM CKJIEHBAIOTCS BMECTe, 9T0ObI C(hOPMUPOBATH KApTY (bl), TIOI0GHO
TOMY, KaK TOIMOCHEMKA BCEH TEIIEePHI MeMep BBIOJIHAETCI IIYTEM COCTABICHUS PE3YJIbTaTOB
MHOKECTBa, OTJIC/IbHBIX ChEMOK;

B Therion orcyrcryer mosbzoBarensckuii uarepdeiic WYSIWYG (uro Bugure, T0 1
noJrygaere): rpadbudeckuii uaTepdeiic X Therion oveHb momMoraeT mpyu pUCOBAHUU CKPAIIOB,
1o 310 jajgeko He WYSIWYG;

HOJIJICP?KUBACTCA HECKOJIBKO A3BIKOB: aHIVIMACKANU, YENICKUN, HEMENKWUN, MCIaHCKUH,
dpaHIly3cKuil, UTATBIHCKII, TOPTYTaIbCKUil, CJIOBAIIKUI 1 DYCCKUIL.

Therion paspaboran C. Mynpaxom (S. Mudrak ) u M. Bynaem (M. Budaj) (mpu yaactun u

napyrux). Hassarue "Therion" ¢ japeBHerpedeckoro mepeBoautcs Kak "3Bepék.
Odunmasnbusiit Bed-caiiT http://therion.speleo.sk/.
Tam ecTb HekoTOpas JoKymenTarus 1o Therion:

BBOJIHOE PYKOBOJICTBO HAXOJUTCs Ha Beb-cafite https://therion.speleo.sk/wiki/doku.
php?id=ru:start; oHO XOTb U He 3aKOHYEHO, HO BCE YK€ OUYEeHb ITI0JIE3HO [2];

ecrb wiki jyist Therion (Ha ocnoBe dokuwiki), kKoTopasi cobupaeT BCIO JOKYMEHTAIIUIO,
BrTIouast FAQ, coersl u nipuémer, npumepsl 1 Howto. Buku Moxk#HO 3arpy3uth B Bujie
HTML-cTpanutst orcioyia: https://therion.speleo.sk/wiki/. Kpome Toro, cHaImoTh
Bukn Therion JocTynHBI /18 CKaYUBaHUs B BHUjE "HEOMUIMAIBHON 0JIb30BaTEIbCKOM
JIOKyMeHTanun'";

JUCTPUOYTUB  COJIEPXKUT HAOOP HPUMEPOB (mojKarajor samples), KOTOpbIE MOYKHO
CKOMITHJINPOBATHL U 006paborars ¢ nomorisio Tel-ckpurira s co3janus mpocMaTpuBaeMOit
JIOKYMEHTAIIUN [TPUMEPOB;

Jetasin si3bika jokyMmenTuposanbl B Therion Book [4], koropas Bcerma BKOUYeHa B
JIUCTPUOYTUB;

HakoHerl, 4To6bl y3Harth n paciumputh Therion (m XTherion), ecrb ncxomublit Ko u
JIOKyMeHTaIusI 0 mporpaMmax, ucrojb3yeMbrx Therion: Cavern, TeX, MetaPost n pdfTeX.

CymiectByeT mmouToBasi paccbuika Therion: apxuBbl MOXKHO HalTH 110 ajpecy: https://

www.mail-archive.com/therion@speleo.sk/. YToObl nojnucaTbcd Ha PACCHLIKY, OTIIPaBbTE
Iycroe nucbMo Ha therion-subscribe@speleo. sk.

Cy1iecTBYIOT U IPYyrue IpOrpaMMbl IS PUCOBAHUA KapT IEIlep, WK JIJIs TOAKII0IeHIS

OTCKAHUPOBAHHBIX N300pPaKEHUIl KapT:

Compass https://www.fountainware.com/compass/;
Carto http://www.psc-cavers.org/carto/;
Walls https://www.texasspeleologicalsurvey.org/software/walls/tsswalls.php;

Winkarst http://www.resurgentsoftware.com/winkarst.html;
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e cSurvey http://www.csurvey.it/site/.

Kpome Toro, i cozjmanusi KapT Teep MOTYyT OBbITh HMCIOJb30BaHbI I'paduuecKue
pesakTopbl obmiero HasHadeHusi. OHM TpeHa3HAYeHbl JIJI Topas3/io 60Jiee MUPOKOro Kpyra
1oJib3oBaTesieil ¢ 6ojiee CJAOKHBIMEU C T'pahrdeckoil TOYKU 3peHUusd MOTPEOHOCTAMU, UeM Yy
CIIEJICOJIONOB, HO HE YUUTHIBAIOT CHeruduaeckux npod/eM, TUIIHIHBIX JIJId KapT Helep:

Cave illustrator http://www.caversdigest.com/software.htm;

Incscape https://inkscape.org/;
Freehand http://www.adobe.com/products/freehand/;

Canvas X http://www.acdamerica.com/.

Tunnel — mnporpamMma ¢ OTKPBITBIM HCXOJHBIM KOJIOM, HallMcaHa Ha Java u
pacrpocrpansercs mo Jjurensun GPL [5]. Paszpaborano Ix. Tommom (J. Todd). Dro mporpamma
WYSIWYG, HO mocjie TOro, Kak u3 OTIAEJIbHBIX aOpPHUCOB COCTaB/€Ha KapTa IeIepbl, 9TH
OTJIe/IbHBbIE TpaduUIecKre JIaHHble HUTe OOJIbIIe He UCIOIb3yioTca. PopmaTr BBOJA JAHHBIX
HUTKU XOJIa TOYHO TaKoil ke, Kak u B Survex. [loka mporpamma 1mo3Boisger paboTarh TOJIBKO €
IUIAHOM IIerephl, paboTa ¢ paspe3aMul (HOpMAJIBHBIME U PA3BEPHYTHIMI) — B CTAIUN Pa3pabOTKIL.
JlokymenTanusi ocHoBaHa Ha wiki, 1, XoTd eImé HemnoJtHasd, Jono/nsgercda. aTepdeiic 10BOJIBHO
IIPOCT, U BO BpeMs PUCOBaHUsI MOXKHO BHETh KOHEUHBIN pesyiabrar. C 9Toit TOUYKN 3peHust
mporpaMma siBJisiercss KoukypeHToM Therion, xors eé yHKIIMOHATIbHBIE BO3MOXKHOCTH MEHbIIIE.

Carto — mporpamma ¢ OTKPBITBIM UCXOJIHBIM KOJIOM, pacipocTpamsercs 1o jurensun GPL.
Ona paspaborana P. Xapriu (R. Hartley) [6], Ho kazkeTcs, uro pazpaboTKa OCTAHOBUIACH BECHOT
2005 roma (Bepcust 0.9.8). IIporpamma mammcana wa Java, ucrosib3yer mior-gaiiist Compass
(pacmmpenne .plt) u cauTsiBaeT BXoaHBIE n300pazkenus B opmarax PNG, GIF u JPEG. On
opraHmusyer KapThl KaK MPoeKThI (pacimpente .cto). [Ipoekt cocrout u3 daiita Compass .plt
u daitop Tuma "plan" (g mwiaHa), KaXKJIbI U3 KOTOPBIX COJEPXKUT OJUH UJIM HECKOJIBKO
cermeHTOB Ttemepbl. CerMeHT — 9TO OTCKaHHpOBaHHOe M300pakKenune abpuca. CBA3b MeXKTy
n300parKeHnsIMI CTeH U HUTKOH X0J1a OIpeessieTcsl CBA3aHHbBIMI TOYKAMK Ha M300parKeHrsIX
¢ mukeraMu Ha HUTKe xoja. CerMeHT Tak:Ke HMeeT I'PAHUILy, KOTOpasl OIpeesisieT YacTb
OTCKAHMPOBAHHOIO M300paykKeHusl, IMpUHAIeKAIIyo cermeHTy. CerMeHTh ¢ COOTBETCTBY FOIIMMI
JedopMalsiMu BKIOUeHbl B KapTy ("mran"), KOTOPYI0 MOYKHO 9KCIOPTUPOBATh B Bujie (aiiia
PNG. Jlokymenranust Carto moBoJIbHO Xopolnas: Ha caiite ecTb yaeOHuK 1 FAQ. PykosojcTso,
oJIHaKo, ImycTo. Tak»ke MOXKHO IIPOCMATPUBATE JOKYMEHTAIMIO 110 UCXOIHOMY KOIy. B 1esom,
Carto — 310 CcKOpee mporpaMma it O0bEJIMHEHHUSI OTCKAHUPOBAHHBIX M300pakKeHuil, a He
mporpamMMa Jijisi CO3/[aHnsl N300parKeHnii Ha KapTe Ielep.

Walls ne sBiisiercst ¢cBOOOIHBIM TPOIPAMMHBIM O0ECIIEYEHUEM U JOCTYITHO TOJBKO JIJIst
Windows. IIporpamma nanucana /1. Makkensu (D. Mckenzie) nz Texacckoro crieseomornieckoro
obmecrBa. Pabora oprannsosana B Bujie poekTos ((aitibr ¢ pacumpenueM ".prj"); a BbIXOjHbIE
JlaHHbIe MpejicTaBieHbl B hopmare SVG, s mpocmoTpa Koroporo Tpedyercsa SV G-11pocMoTpInuK
(manpumep, Adobe SVG viewer). [IpoekT nepapxudeckn OpraHu30BaH B BHJIE KATATIOTa U MOXKET
cojepzKaTh dail JaHHBIX chéMKU U rpadudeckue daitibl SVG. Walls He apisieTcs rpadudecknm
PEIAKTOPOM: U300PaKEeHMsT KapT CO3/AI0TCS C IMMOMOIIBIO TPOrpaMMbl pejgakTupoBanns SVG
(mampumep, Adobe Illustrator) ¢ ucrosnbzoBannem SVG-daitna HUTKE X0/1a, 9KCIOPTHPOBAHHOTO
B Walls. [IpakTryeckn Her jgokymenTanuu, Ho Walls comepkuT rnpumMepbl, BBOJAHBIN U OoJiee
CJIOYKHBII, KOTOpPBIE JHOJIZKHBI IIOMOYb HAYIUThCSI ITOJIB30BATHLCSA ITPOTPaMMOii.

WinKarst — poaunnace B 1995 roay ms Karst, nmporpamMmbr jjisi 00pabOTKH JIAHHBIX
auTk xoza 1o DOS, cospannoit B 1987 romy [7] [8] [9]. WinKarst moctur sepcun 12.3 u
[0 CYyTH SIBJISIETCsI IPOIPAMMHBIM ObecriedeHneM Jijisi 06pabOTKK JAHHBIX HUTKH XOJa, HO
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nojiepkuBaer Hajoxkenue daitioB DEM (tudposast mozess pesbeda) u SDTS (Spatial Data
Transfer Standard — crangapT mpocTpaHCTBEHHOI TTepeiadn TaHHbIX, dhopmar ganHbX USGS).
OH MOXKeT UMIOPTUPOBATH PUCYHKH U MO3BOJISIET COOTHOCUTH MMIIOPTUPOBAHHOE M300paskeHne ¢
HUTKOI X018, MyTéM (DUKCHPOBAHUSI JIBYX TOYEK (KOTOPbIE OMPEIEIISIIOT OPHEHTAIUIO U MacIiTab).
MozkeTr 9KCIopTUpOBaTh pacTpoBble m300paxkenus mim ¢aitnr DXF.

Cave Illustrator asisercs narnunom jis Adobe Illustrator Bepeuun 9 http://www.adobe.
com/products/illustrator/ u jocrynen TosbKo st Windows. Oun uctosibsyer ".dat" daiiibr
nporpammbl Compass. On pucyer januble ¢béMKU B Bujie 00bekToB [llustrator, koropsie 3aTem
MOKHO pejlakTupoBarh B Illustrator. Hazpanuga nukeroB oroOpazkaloTcsd B BHUJIE TEKCTOBBIX
00beKTOB. MOXKHO rpaduydecKn BHIOUPATDH MUKETHI M BEKTOPHBIE M300PaXKEHUs U YIIPABJIATD
nvu. [Inan m paspe3-pasBépTKa MOryT OBITH HAPUCOBAHBI KaK HA OJIHOM, TaK U HA PA3HBIX
sucrax. [lran MoKHO TTOBOpavnBaTh, TO €CTH CEBEP MOXKET ObITh OPUEHTUPOBAH B HAIIPABJIEHUH,
OTJIMTHOM OT BePTHUKAJH. Y MeHs HeT onbiTa ucnoJib3oBanus Cave [llustrator mo nBym npuaunam:
sTo tiporpamma it Windows, u Illustrator me sBistercss GecrtaTuoit nporpammoii. OgHaKo,
oxozke, 3to jonosaHenne g [llustrator, creruaabHo npegHa3HAUEHHOE JIJIs TI€PEBO/Ia TaHHBIX
TOIOCHEMKHI B BeKTOPHBIHN pucynok [llustrator.

InkScape — BekropHbril Tpadudecknit pegakrop [10]. On ouenp moxox Ha Illustrator
n obyraaer GoraTbiM HabopoMm rpadudecknx dynknuit. OgHAKO 5TO 00IMast mporpamma,
CIeNUaIbHO He TpeJHa3HavueHHasd /I CO3J[aHusd U PabdOThl ¢ KapTamu Iemiep. B mHTepHeTe
CYIIIECTBYIOT HAOOPHI YCJOBHBIX 00O3HAYEHUIT JIjis prcoBanus KapT neriep. Jlokymenrarus o
InkScape naxonurcsa na caiire https://inkscape.org/.

Canvas X IporpaMmMHoe obecrieueHue JJId TEXHUIECKOI'O PUCOBaHMA.

Ecim MBI pacCMOTPUM TEHIEHIINIO PA3BUTHUS IIPOI'PAMM, N3HAYAJIBHO ITPeTHA3HAYEHHBIX JITIs
IPOCTOI 00PAOOTKHU MAHHBIX HUTKH XOJIa, Mbl MOYKEM 3aMETUTh, UTO OHU yCOBEPIIEHCTBOBAJIUCH
C MOSABJICHUEM BCE OOJIBINETrO YHUC/Ia JOMOJTHUTETbHBIX (DYHKITHIL:

e 2D u 3D orobpazkeHue MelepHbIX JAHHBIX, HEKOTOPhIE BO3MOXKHOCTH YIIPABJICHUsT KAPTaMU
OBEPXHOCTH, 1 poBoii Mojesbio peabeda (DTM) u unrerparnueii ¢ reorpadudeckumm
nauabiMa (GPS);

e OpraHu3alyvd JaHHBIX JJId YIPaBJACHUA KPYITHBIMHU IIPOCKTAMHU ITEIIEPHBIX CUCTEM depe3
[IOJTb30BATEIbCKIE Oa3bl TAHHBIX.

BosmoxkHOCTE TPUBS3bIBATH OTCKAHHPOBaHHBIE aOPUCHl K HHUTKE XOja IeEepbl U
aBTOMATHYIECKH TPAHC(POPMUPOBATH UX B COOTBETCTBUU C U3MEHEHHEM JIAHHBIX HUTKU XOJIa —
9TO MEPBBIN Al 110 HAIIPABJIEHUIO K BKJIIOUYEHUIO PYHKIIMOHAJIHLHBIX BO3MOYKHOCTEH abpHCcOB
B ITPOI'PAMMHYI0 00paboOTKy JaHHBIX TomoCheéMKkn. C 3Toit Touku 3perust Therion gomosraszeT
BO3MOXKHOCTH Survex. B OyayieM 0XKuaaeTcs MOAKJII0UYeHrne OTCKaHUPOBAHHBIX a0pHUCOB U
PUCYHKOB.

Imu cmparuyvl 6L Hanucansl, Ko2da A udywas Therion. Havwunas ¢ sepcuu 0.5.9 u
06108.AeHL ¢ Yuémom nosux eepcuti Therion, enaomsb do eepcuu 5.3 (Pespans 2010 2.). Haderoco,
OHU MO2YM. bviMb NoAe3HVL U 04 Opyeux Atodetl, ocsausarowux Therion.

Onu  mozym  codepocamsv  HemowHocmu U owubku. Eeau 6w natidéme wmo-mo,
nootcaryticma, coobuyume mue, 4mobvL A M0O2 IMO UCTPABUMND.

Boavwunemeso cevnor omuocames x "The Therion Book" [thbook] u wiki [thwiki]. S
MAKIAHCE UCTLOABIOBANA UUMAMBL U3 PACCHAKY Nnoavdosameneti Therion. FEcau s nponycmua
Kaxo20-aubo asmopa, noscaryicma, coobwsume ob amom mHe, u A €20 dobasaw.

U nocaedree. Xomv amo s navas nucams 2mu CMpanuybl, HO MAKAHCE A 00A3AH BCEM
A00AM, KOMOPBIE BHECAU CBOT 6KAQD ¢ MET NOP, Kak onu 0viau padmewenv, wa Therion wiki


http://www.adobe.com/products/illustrator/
http://www.adobe.com/products/illustrator/
https://inkscape.org/

https: //therton. speleo. sk/wiki/ tbe. Ocobas 6aaz0daprocmo "komarnde Therion” za ux
mepnenue npu 0Meemaxr Ha Mou 80NPOCHL.

Marco Coruvi
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I'maBa 1

Nuacrannannsa

B sToit rnaBe onuceiBaeTcs ycranoBka Therion m BbINOJIHEHWE OJHOTO U3 NPUMEPOB,
HOCTAaBJIAEMBIX C JiucTpudyTuBoM. [locsie mpouTenus y Bac Oy/eT MOJTHOCTHIO (DY HKITMOHUPY IOIIU I
Therion, u BbI yBuiTEe TPUMEPHI TOT'O, YTO OH MOXKET CJEIATD.

1.1 3arpyska

Therion Tpebyercst psiJi CTOPOHHUX MPOrpaMM (T.e. MPOrpaMM, KOTOpbIE CYIIECTBYIOT
uezasucumo ot Therion): Cavern, TeX, MetaPost u pdfTeX. /Ijst XTherion Tpebyercst Tel/Tk.
Bcee st mporpammbr ¢cBoboano goctynnb! A1 Linux, Windows u Mac OS X. JIuctpubyTus
nporpamumbl g MS Windows comepxkut B cebe Bce HEOOXOIMMbIe KOMIIOHEHTBI 33 NCKJIIOIEHIEM
Cavern (Survex).

Bor moxkere ckagars Therion ¢ ero jgomarineii cTpaHuIIb:
http://therion.speleo.sk/download.php.

Ecim Bam HY2KHO coOOIMUTH 00 OMMUOKAX WU UCIHPABJIEHUAX, TO MOXKHO CJIeJIaTh 3/1€Ch:
https://github.com/therion/therion

Survex MOYKHO CKa4aTh CO CTPAHUIIBI IPOEKTA:
https://survex.com/.

Linux

Y nosbzosareseit Linux (ocobenno Debian) mpo6sieM He BO3HUKHET, IOTOMY YTO 3TH
nporpaMmbl (3a ncksodenreM Cavern, KOTOPbI BXOJUT B KOMILIEKT SUrvex) 0ObIYHO BKJIIOUEHBI
B UX JUCTPUOYTUB U, BEPOATHO, YK€ YCTAHOBJEHBI. FKcm mporpamma OTCyTCTBYET, JOCTATOYHO
YCTaHOBUTD €€ C TIOMOIIIBIO JIUCIIeTYepa TaKeTOB JTUCTPUOYTUBA WU, B KpailHEM CiIydae, MOJIYUYUTh
MCXOJTHUK TTPOTPAMMBI tgz ¢ e€ BeO-caiiTa, paclakoBaTh, HACTPOUTH, COOPATh U YCTAHOBUTH €€.

O6prano mosmb3oBaresisiv Debian (n Ubuntu) HyKHO TOJBKO HabpaTh KOMAHLY
apt-get install therion. [lomp3oBaTesm aApyrux AuCTpUOYTUBOB MOTYT MOJIYIUTH UCXOTHBIE
KOJIbI U CKOMIMJINpoBaTh mporpammy. [laker Debian nmognep:kusaerca Wookey u MoxkeT ObITH
zarpyen ¢ http://wookware.org/debian/. Ilaker Slackware, momgnepxkusaemsrit /I2x. [IpyTu
(J. Prouty), mocrymen 1o ajpecy http://zog.utc.edu/ gqv812/therion.html.

[Ipu orcyrcTBum ckpunra configure y Bac MOryT BOBHUKHYTH ITPOOJIEMBI C OTCYTCTBHEM
3aBUCUMOCTEHl WM MPOCTO C JAPYTUMHU BEPCUSIMU WJIM MECTOM HHCTAJISAIUA. DTO MOXKET
npousoiitu ¢ loch: nepeiiure B karasor loch u orpenakrupyiire Makefile mj1s coorBeTcTBYyIOITIEH
Bepcun wx-widgets.
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Y Bac MOI'yT BOSHUKHYTB IIPOOJIEMbI BO BPEMsl BBIIIOJIHEHUs U3-38 OTCYTCTBUS MPUDTOB
TeX, a umenno kupuumisl (crmssl0 u T.71.) n gexocaoBankoit (csssl0 u 1.71.). JIubo ycranosure
ux, 60 nsmenute daitn koudurypanun Therion (o ymoaganuio 310 /ete/therion.ini nim
/usr/local/etc/therion.ini), uTo6er ucnonb30BaTh HpenodrTaeMbie Bavu mpudror TeX.

Windows

[Iporpammbr  Therion gma Windows MoxkHO 3arpy3uTb B BHUJE IIPEIBAPUTETHHO
CKOMITUJINPOBAHHBIX JTBOMYHBIX (baitiioB. BaMm HyKHO 10/IyInTh ycTanoBouHb daita "therion-
full-0.5.0.exe" (HOMep BepCHE MOYKET M3MEHUTHCS ).

Korna Bl 3amycrure ycraHOBOUHBIH (hbailjl, MOABUTCA SKPAH YCTAHOBKHU, KAK [MOKA3aHO Ha
pHCYHKe HUKe. Bbl 10/KHBI BRIOpaTh KaTasor ycranoBku u nogmerto "Ilyck | IIporpammsr",
KoTopbIe GyayT cBsazanbl ¢ Therion (Bbl MOKeTe NPUHSATH 3HAYEHUSI IO YMOJIIAHUIO).

il
Welcome to the Therion Setup
Wizard
Thiz will install Therion on your computer.
Itiz rec%mended that you cloze all other applications before
continuing.
Click Mest to continue, or Cancel to exit 5 etup.
P i
MNext > I Cancel

Puc. 1.1: OkHO ycraHOBKH

[Iporpamma ycranasiuBaer Therion, XTherion m Bce HeoO6XoguUMOE TPOrPAMMHOE
obecrieuenne: Cavern, MetaPost, TeX, pdfTeX, TclTk u Bce ocranbaOe, 910 TpedyeTcs.

[Tocne zaBepmienusi ycranoBku y Bac mnosBisgercd mojgmento "Therion" B "Ilyck |
[Iporpammer". Beibepure nmoamento X Therion, arobsr 3amycturs X Therion.

| Therion B
e ﬂf
| % Xiherion S =
3 news
[%) The Therion Book
Y Uninstall Therion

| Thunderbolt(Th) Software
. Total Commander

Lokymesut

Vaobpaxenmn

| Trackpad-++
| Transcend Myssika
| VideolAN
| ViPNet Komnsiotep
I Vulkan 1030
| WD Discovery Manens ynpasnenmn

| Western Digital

]

P
| Westem Digital Corporation e PRI
| WinDirStat

Tlporpammi 10 ymonuarwio
| WinDjView

Cnpaska v noasepxKa

4 Hazaa

Hatima npozpas o]

Internet Explorer

Elcolclllela

Puc. 1.2: Menwo windows

Veranosmuk Windows paboTaeT TOJIBKO O/ 8 IMIHACTPATOPCKUME TTpaBaMu. Ecin Bbl
xotuTe (WM JOJXKHBI) YCTAHOBUTH €r0 KaK OOBIYHBIN M0JIb30BaTe/b (Y KOTOPOrO HET IpPaB
aJIMIHICTPATOPA), BBl JIOJIZKHBI BBIIIOJIHUTH OOJIBIIYIO0 9acTh PabOThI CaMOCTOATEbHO. Bor
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OCHOBHOE, 4TO BBbI JI0JKHBI cyiesiarh |C. Myapak 2007.06.11; — 310 He Tak MpocTO OObIICHATH, U
s1, HABEPHOE, ITO-TO 3a0bL|:

1. Coznaiite karasor Therion B nanke ProgramF'iles u ckonupyiite Tyaa (ailjibl IporpaMm
" JaHHBIX;

2. Coszpnaiire MaIKy .therion B JOMaITHEM KaTaJjore TIOJTb30BATEIs,
C:\\Documents and Settings\\user_name;

3. Ckomupyiite therion.ini n rtherion.ini B 3Ty HAIKY;

4. llepenmenyiite mpost/pdftex-path B mpost.exe/pdftex.exe/ B manke bin/win32.
Hanpumep, mpost-path moirzkKeH UMeTh CJIeIyIOImnit BUT;:
C:/Documents and Settings/user_name/My Documents/Therion/bin/win32/
pdfetex.exe. OOpaTuTe BHUMaHNE, YTO PA3JIEIUTENb — ITO HPIMOIL CJIEI, & He OOPATHBII
cJIer);

5. [lobasbre
C:\\Documents and Setting\\user_name\\My Documents\\Therion\\therion.exe B
aitn xtherion.ini (37ech UCHoONb3yeTCs IBONHON 0OpATHBII cJrer);

6. Terrepn XTherion JTOJI7KEH paborarb, M3MEHUB KaTaJior Ha,
C:\Documents and Settings\user_name\My Documents\Therion\bin u 3amyckarbcs
wish84.exe ../xtherion.tcl. Bel MoxkeTe cO37aTh APJIBIK JJIs 3aIyCKA.

Mac (umanucauno M. Sluka)

s Mac HeT npeiBapuTe/IbHO CKOMITUJINPOBAHHBIX JBOMYHBIX (baitioB. Bam Ha10:

—_

. YeranoBure Developer Tools, XCode m3 Mac OS X installation;

DO

. YcTaHOBHTE Survex: 3arpys3uTe UCXOJHBIN (hailin tgz ¢ Beb-caiiTa, pacnakyiiTe ero, 3aTemMm
configure, make u ycranosure ero. (Mcnosb3yiite Beerja sudo Bmecto su);

3. Ycranosure naker TeX: ucrnonb3yiiTe ycranoBmuk ii ¢ http://1i2.sourceforge.net/
tex-index.html;

4. Ycranosure AquaTcl/Tk ¢ http://tcltkaqua.sourceforge.net/. B Mac OS X
installation ects Tcl/Tk, Ho ycranoBuwk Bl ycraHOBUT HOC/IEIHIO BEPCHIO;

5. [lna wmcnonb3oBaHus HOBeWIUX (QYHKIMNE BaM TakxKe IMoHajobuTes ImageMagic.
Bwr moxkere ckadarh OmHapHBle daitipl ¢ http://www.imagemagick.org/download/
binaries/ImageMagick-universal-apple-darwin8.7.0.tar.gz;

D

. Barpysure maket Therion. Cnemyiire uncrpyknusm B [Ipumoxkenun "The Therion Book".
st yeranosku ucnosib3yiite sudo make install;

7. Bbl MoxkeTe ycraHoBuTh mporpaMmmy npocmorpa PDF xpdf. Om srydine, gem Acrobat Reader,
IOTOMY 4TO He OJIOKUpYyeT OTKpPbITHIHM (daita, u Therion moxker nepezanucars ero. [Ipu
UCI0JIb30BaHNN acroread BbI BCETJia JIOJIKHBI 3aKPBITh TpocMaTpuBaeMblii PDF mepes ero
KoMIsAnueit. Bam takxke nonaiobunrced ycranosmuk DarwinPorts: http://darwinports.
com. Eciu port He paboraer, BbiosiHUTEe KOMaH Ty export PATH=$PATH:/opt/local/bin
n3 TepMuHaJa. 3aTreM ycraHosure xpdf: sudo port install xpdf.

[Ipu padore ox Mac OS X ectb HeCKOIBKO 1podsieM. Bbl 10/KHBL HCI0/IB30BaTh "control
key" Bmecto obbranoit "command key", nmpaBas KHOIKa MBI He paboTaeT U T.II.

B ocmaswetica wacmu 9mozo pazdesa onucvH8aemcs Yemano8ka npo2pamM, UCTOALIYEMBLT
Therion, u ycmanosxa npoepamm u3 ucrodnozo xkoda. Hem neobxrodumocmu anamv amo, 4mobo.
ucnoavdosams Therion, u v, Mosceme nepetmu % caedyruemy pasdeiy.
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1.1.1 Cavern

Cavern sBjiieTcd 9acThIo SUrvex, MakeTa MporpaMm Jijisi 00pabOTKH JIAHHBIX TOMOCHEMOK.
Survex pacupoctpausercs 1o Jjiaiersun GPL u moxker ObTh 3arpy2ken ¢ https://www. survex.
org. OH JIOCTYIIEH B UCXOIHOM KOJIE JIJIs KEJIAIONIIX CAMOCTOSITEIHLHO €r0 CKOMITUIMPOBATD, MU
KaK [peJIBAPUTEIbHO CKOMITMJINPOBaHHbI GuHapHbiil daiin 1 Linux (deb u rpm), a Takke
st Windows n Mac OS X.

1.1.2 Tecl/Tk

XTherion nanucan wa Tel/Tk. TlosTomy it €ro BBIOJHEHNST BaM HYKE€H WHTEPIPETATOD
Tcl/Tk. Ecim y Bac et momyns BWidget, Ber momxubr 1o06aButh ero: ckadaiite daitn BWidget-
1.7.0.tar.gz.

[MTPUMEYAHUE: g ve nomuro, Hy>KHO Jin Takxke tclunit.tel.

Ecnu BBI 11aHupyeTe UCmob30BaTh OTCKaHUpOBaHHBIE n300parkenus B ¢popmare PNG
umn JPEG, Bam neobxomaum mosyis pactmpenus tklmg: tkimgl.3.tar.bz2.

1.1.3 ImageMagik

ImageMagick — 310 Habop mporpamm g paboThl ¢ n3o0pakenuamu. Therion ucmoab3yer
identify n convert.

1.1.4 TeX, MetaPost m pdfTeX

Therion ucnosnbsyer: o6eranbiit MetaPost, o6bransiii pdfeTeX (u3-3a TpeboBanmii K maMsTn),
n orobpazkenue mpudroB CM u CS (latin2) no ymorgannio [sm 2006.12.23).

TeX obbranO BK/IIOYaeTcd B qucTpuOyTuBbl Linux u cojep:kut B cebe MetaPost. Ecim
5TO He Tak, Bbl MoxkeTe 3arpy3utb TeX u MetaPost u3 CTAN (Comprehensive TeX Archive
Network) nim nz TUG (rpynma nosbzosareseit TeX).

4 xotesn ObI cKazaTh Mapy CJI0B O BOBMOXKHBIX ITpob/ieMax u crocobax ux perrenus. Ho k
coXkKaJIeHUIO ([0 CYACTIMBOI CJIy9IallHOCTH), y MeHsI He ObLIO HUKaKuX 1pobsem. Ecin y Koro-to
€CTb OIIBIT 110 3TOMY IIOBOJY...

pdfTeX — st0 Bepcusa TeX, koropas npouzBoguT BeiBO B hopmare PDF| momumo DVI.

1.1.5 VTK

Loch — rtekymmit 3D-tipocmotpriuk, ucnosb3yembiii B Therion. Crapserit thtom me
ucrosb3yercs HaunHas ¢ Bepcun 0.5.

JImst KOMIWJIAIIMA W yCTAHOBKH IpOrpaMMbl mmpocMoTpa 3D-m3obpazkenwuit loch Bam
nonaiooutcsa VTK, wHcTpyMeHTapuili BU3yaansanuu, J0CTYIIHbBIA 10 ajapecy http://www.vtk.
org. Ecim Bam Hy»KHO yCTAaHOBUTH €ro, y Bac JOJKeH ObiTh cmake (http://www.cmake.
org/). bubmmoreku VTK, ucnosbsyembie loch: vtkHybrid, vtkImaging, vtkIO, vtkGraphics,
vtkRendering, vtkGenericFiltering, vtkFiltering, vtkCommon [Ph. Schuchardt|. [Tosmsrit crimcox
6ubmmoTeK, HeoOXoMUMbIX Jyist loch, emorpure B daiiie loch/ README.

1.1.6 Therion

Therion moxHO 3arpy3uTh ¢ http://therion.speleo.sk/download. php.
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Cxkarprit apxus (therion-0.3.10.tar.gz) comepKut:

ucxojiuble daitsibl mporpamMmbl Therion;

2. pepakrop XTherion misa daitios ganabix Therion. On ocnosan na Tel/Tk;

@

JIOKyMeHTaIusi: mojikaTtayor thbook u criipaBounbie crpanuiibl st Therion n XTherion B
oJKaTaJjore man;

IIPUMEPHI U TECThI, B MOJIKaTagorax examples u tests;
daitbl janHbIX (Onpesenenus), B nogkarasore lib;
daitsier MetaPost, B mogkaraaore mpost;
3D-mpocmorpiuk Ha 6aze VTK (loch);

nojikarajor tex ¢ daiiyiom therion.tex, comepxamuit TeX-komansr Therion;

© 0N o O

KOJIMPOBKH M CUMBOJIBI B texenc;

10. moxkarasior thchencdata ¢ cumBosIaMu, KOAUPYIOMMMU JTaHHBIE,

11. mogkarasor thlang jst lokasm3anuu (MeCTHbIE A3BIKH);

12. moxmkaraJsior extern, cojepzkalnnii ciy:kebHble PYHKIUN, ucmoab3yembie Therion;
13. momkarasior thchencdata ¢ cumBosIaMu, KOAUPYIOMIMMU JaHHBIE,

14. nmojkatasor geomag COJIEPKUT CKPUNT JIg KOPPEKIIUM MArHUTHOI'O CKJIOHEHWUS,
ocaoBauublii Ha Koabdunuentax IGRF (International Geomagnetic Reference Field);

15. moakaraJor thedt ¢ bynkmusamm 11 orpaHmdeHHol Tpuanryrdanun /leione, ncroab3yeMblit
IIPU TIOCTPOEHNN TPEXMePHBIX Mojieneil. Kom amantuposan n3 http://cs.nyu.edu/exact/
core/cdt/.

[Tocsie pacriakoBKM apxXuBa BbI JIOJIZKHBI CKOMITHJIMPOBATH KoMaH 101 make. [lo ymosraanuio
make rerepupyet nporpammy Therion u XTherion u mokymenrtamuio (Therion Book). Eciu Bce
MJIET XOPOIIO, Bl MOYXKETE YCTAHOBUTH MX C MOMOIIBIO KOMaH bl make install. Eciu Bbl He
ycranoBute Therion, Bbl MoxkeTe ucnosib3oBaTh Therion n XTherion u3 karajora, B KOTOPHIit
BBl PacIiaKOBaJIl apXuB.

Makefile mactpoen mist yeranopku o Linux; Windows 1 Mac OS X 3aKOMMEHTHPOBAHBI.
Ecnu BBl Bee erié ucrioib3dyere OJMH U3 HUX, BbI JOJKHBI HACTPOUTH KOMITUJISIINIO, HaOpaB
make config-win32 uim make config-macosx COOTBETCTBEHHO. DTO IPEJIIIOIAraeT, 9TO Y BacC
ecTb cpeja paspaborku make; MinGW mm gee. Koneuno, camoe mpocroe, 910 HYy>KHO CAEIaTh,
9TO MOJIYIUTh MPEIBAPUTETHHO CKOMITHINPOBAHHBIE JIBONYIHBIE (DAIIBI.

1.2 3amyck

Therion — 3T0 cucrema MOCTPOEHUS BBHICOKOKAYECTBEHHBIX KapT Iemiep. B ocnose 310it
CUCTEMBI JIEXKUT sA3bIK Therion, To ecTh A3bIK KOMaH/I B TEKCTOBBIX (hailjiax Jijis mpeobpa3soBaHms
UX B rpadudecKue 3JeMeHThI KapT merep (TOYKN, TMHUN, CHUMBOJIBL U T.11.).

TekcroBbie daitbl, Hanucannbie Ha s3biKe Therion, obpadarsiBatoTcs nporpammoit Therion
JUTsT co3anms KapTel merep B (popmate PDF. DTa mporpamma ucrosb3yer Apyrue mporpaMMb:
Cavern g obpaborku jtaHHbIX TomocheMkn, n MetaPost, TeX n pdfTeX s cozmamus
BBICOKOKAYECTBEHHbBIX M300pazkeHuii [2].

B To Bpems Kak mmcarh U peJaKTUPOBATH (Dailyibl TAHHBIX TOMOCHEMKH JIETKO € IIOMOIIBIO
JIIOOOTO0 TEKCTOBOT'O PEJIAKTOPA, HAIMCAHNE U PEJIAKTUPOBaHME (DAlIOB PUCYHKOB — COBCEM
HE IIPOCTOE JIEJIO, XOTs Ha CAMOM JieJie U 9TO BO3MOXKHO. JIydIile ncrnobp30BaTh IporpaMmy ¢
rpaduueckum uaTepdeiicom. Oana w3 Takux nporpamm, X Therion, pacipocrpansiercss BmecTe ¢
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Therion. s sToit ey momomén 6ul 1000 rpadudecknii maTepdeiic, COBMECTUMBIN € A3BIKOM

Therion. XTherion nanucan ua Tcl/Tk, mosromy Jijist ero 3amycka HeoOXOUM HHTEPIIPETATOD
Tel/Tk.

XTherion — 570 He IO WYSIWYG (4o BHmTE, TO U TOJYIAETE), U TO JETAET €r0 MEHee
yI0OHBIM 111 TIosib30BaTe st. C APYyroit CTOPOHBI, MOIX0I, KOTOPOro mpuaep:kubaerca Therion,
— pasJieJieHne JaHHbIX OT WX [IpeJICTaBIeHust (U /Wi KOHEIHOTO Pe3yJIbTaTa), IPeJ0CTaBIser
OoJibIlle CBOOOBI IIPH BBIBOJE U 0DJIerdaeT IMojiIeprKaHne JaHHbIX B aKTYaJIbHOM COCTOSHUU.
Hampumep, j1erko yunTbIBaeTCs 3aMbIKAHUE KOJIEIl, ITOCKOJIbKY JaHHbIE, UCIIOJIb3yeMble JIJIsd
CO3JIaHUs KAPTHI, BCEIJIA SIBJISIFOTCS UCXOJHBIME JIAHHBIMU (B OTJIMYHE OT JIAHHBIX, ITOJIYIeHHBIX
B pe3yJibraTe IIPOMeKYTOTHON Irpadudeckoii 06paboTKn ).

loading images module ...

xtherion 0.3.9
2 2002-2004 Stacho Mudrak

Puc. 1.3: 3anyck XTherion

Ybenurech, uro Katajgor ¢ Therion u mporpaMMamu, KOTOPbIE OH HCIOJIB3YET, BKIIOYEHBI B
PATH. V nonszoBaresneit Windows, ycranosusimmx Therion ¢ moMomsio mporpaMMbl yCTAHOBKH,
HE JIOJIKHO OBITh HUKAKHUX IIPOOJIEM.

Y monb3oBareneit Linux, ycTaHOBHUBIIMX BCE IPOrpaMMbl, TaK»Ke He JOJKHO
ObITH 1pobsieM. UTOOBI TPOBEPHUTH, YTO TporpaMmbl jocTymabl depe3 PATH, BBemure
koMmaHy which cavern mpost tex pdftex therion xtherion. Ecam mporpamma naiinena,
0TOOpaKaeTcd ee MOJHBIHN yTh. B TpoTHBHOM Cilydyae 0TOOparXKaeTcsd UMsl ITPOrPAMMbBI ¢ TOYKOI
¢ zargroit. Bmecto pdfTeX y Bac moxker ObiTh pdfeTeX. He obs3arensro, arobsr X Therion
obL1 octyren yepe3 PATH. Moxkno BbI3BaTh €ro, ykazas ero myTh. Ecan Bbl XOTUTe HaifiTh
nporpammy depes PATH, Bol MoxkeTe 106aBUTH KaTaJor, cojep:kamuii mporpammy, B PATH ¢
HOMOIIBIO KoMaH bl export PATH=$PATH:directory (3T0 111 0060109KK bash, s ocTaIbHBIX
KOMAaH 13 HeMHOTO ornyaercs; echo $SHELL 1ojicKazKeT BaM, KaKylo 000JI0YKY BbI HCIOJIb3YETE).

Tenepr mepeiiaure B kKartajgor Therion u BBeauTe Komamjy xtherion (mim
./xtherion/xtherion, eciu Bbl emé He ycranosusu Therion). IlosiBurcs HeGoBIIOE OKHO,
coobrmaroree, uTo 3amyckaerca X Therion. U yepes nekoropoe Bpems nosipisgercst okuno X Therion,
TaKoe KaK Ha PUCYHKE HUZKe.

Oxkno XTherion nmeer manesib MeHIO ¢ YeTbipbMs pasaenamu: "@aitn", "Penaktuposars",
"Oxuo" n "Cropaska". Ilog HuMmu pacrosioxkeHa nmanesib» nHcTpyMeHToOB. CytecTByer jiBe pabodne
obactu (B JAaHHOM CJIydae [OKa 9To IyCThie U GeJibie): BepxHsst Jyist daiina kondurypanu u
HUZKHSAS JIJI BBIXOJIHBIX Jior-daiiioB. Crpasa pacrosiozkena [laness yrnpasienus, a BHU3Y —
CTPOKA COCTOSTHUSI.
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§ therion komnmastop = [=] &3

dagin Pesakupoeatme OkHo [Momowe
D\Qacﬂ@ ag/@)@(@ "o

NnaHeNb HHCTPYMEHTOB Pabounii katanor
MEHIK KongurypaumorHeii daiin
Onumn KOMaHAHOR CTPOKK
ynpapneHue ‘ |
NPOEKTOM \ . -
Komnuanposate
v \ Cipykiypa chemkn

WHpopmauma

Cipykrypa kapTbl

Mpeanpocmotp

naHenb
ynpaeneHuAa
CTPOKa COCTOAHHMA
| L
|VIHTep¢ev‘ic HeakTueeH. A akTUBaLun OTKPOiiTe Oy LIeCTBYIO WM daitn nan cozaaiTe HOBLIN. 21:59

Puc. 1.4: XTherion

1.2.1 Ilomomp

Memnto "Ilomomp" nmeer Tpu moIMEHIO:

e "Vupasyierue" OTKpPBIBAET OKHO CO CIIMCKOM KOMAHJI (9JIEMEHTOB YIIPABJICHNS );

o "Kasbkyssarop BAC": KaabKyJIaTop Jyist OlpeiesIeHus TIPOIEHTHOTO COJIEPIKAHUSI ATIKOIOJIst
B kpoBu (Blood Alcohol Calculator), ckopoctu merabosmdeckoro yaanenns (MRR) n

BpeMeHHr, KOTOPO€ BbI JOJIZKHBI ITIOJI02KJaTh ITOCJIC BBIIIMBKU II€pel COCTaBJICHUEM KapPTbI
nemep (ETA, Estimated Time of Arrival);

e "O mporpamme" orobpazkaeT BepCHIO IPOrpaMMbl I UMEHa aBTOPOB.

1.2.2 ®aiin

Kak u ciieioBasio oxxujaTh, B 9TOM MEHIO eCTh mojMento s cosnanus ("Hosbiit") win
orkpbeiTus ("OTKpbITH") daiina kKouduryparmun, ero coxpanenns ("CoxpannuTs") n 3aKPHITHA
yparun,
("3akpbiTh"). CyiecTByeT Takzke MOJAMEHIO [Tl KOMIMIAIMN poekta — "Kommmimposars", n
"Boixoa", 9T00BI BBIATH U3 3TOTO PeXKUMa.

Y XTherion ecTh HECKOJBKO TOPAIUX KJIABUII, T. €. KJIABUII UM KOMOUHAIINN KIABUIII,
KOTOpbIE SKBHUBAJIEHTHLI KOMaH aM MeHo. Hambosee BazkabiM siBiasterca "F9", koropsbrii

KOMIUMpyeT 1npoekt. To ectb, Haxkumast "F9", Bbl kak Oyjaro Beibupaere mento "®daitn |
Kommnumuposars".
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1.2.3 Okwno

C nomorpio Menio "OKHO" MOXKHO MepeKJIIOUaeTCsd MEXKY NHTEPAKTUBHBIMYI PEKUMAMUI
XTherion:

e "TekcroBolil penakTop": pelakTop TEKCTOBBIX (DailIoB JaHHBIX (HUTKA XOJa);
e "Penakrop kapt": pemakTop ¢aiiyioB rpaduiecKnx JaHHBIX (CKPAIOB);

o "Kommnuisrop": perakrop daitsioB kondurypamum u KOMIUISITOP MPOEKTa. DTO PEIKUM,
B KOTOpoM 3arryckaercs X Therion.

Kaxkaprit "HTEepaKTUBHBIN PEXKUM UMEET CBOIO CTPOKY MEHIO, CBOIO CTPOKY COCTOAHUS 1
[aHeJIb YIPaBJIeHUs (C Pa3JIMYHBIME 3JIEMEHTAMHE, ONPeIeJIEHHBIME JIJIS KAayKJI0I0 PEKUMA).

Cy1ecTByeT Tpu MeHIO JJI U3MEHeHWsT pa3Mepa U BUa OKHa mporpammbr: "PassepryTs"
— pa3BopavdnBaeT OKHO Ha Bech 3KpaH, "CBepHyTh" — JJI IpPUBEIEHUs €ro K HOPMaJIbHOMY
pasmepy, "llepekmounTs nanean" — s HepeKIIOYeHNs TOJI0KEHNS TaHe i YIIPABICHI BIEBO
WJIN BIIPaBO.

Haxkomnerr, ects noamenio "Koauposka KiaaBuarypbl" 1/1s1 BIOOpa KOJUPOBKHU KJIaBHATYPHI.
Ha copemennbix OC pekomeHIyeTcst nCIob3oBarh utf-8.

1.2.4 Ilameabr MHCTPYMEHTOB

[Tanesns uncrpymentoB XTherion Brepsbie nosisuiach B Bepcuu 0.3.10. Ha neit ectn
HECKOJIbKO KHOIIOK JIJIs1 HanboJjiee paclpoCTPaHEéHHbIX JefCTBHIL: CO3/IaTh HOBBIM (aili, OTKPHIThH
CYIIECTBYIONINI, COXPAHUTH W 3aKPBITh (pailyi; eCTb KHOIKHU /I MEePEKJTIOYCHUsT MEeXK Ly
pexkumamu X Therion n KHONIKA JIJTsT KOMITMJISTIAN TTPOEKTA.

- PEde| e Q@ T

HoBbn CoxpaHuTe 3akpbiTe OTMEHa Penak'rup\ CroMnuNUpoBaTh
OTKpbITE MoeTop KapT PegakTop NpoekT
CoxpaHWTb Kak i
P TeKCTOBBIA o brypaLmm
pepakTop

Puc. 1.5: [laness mHCTPYMEHTOB

B pexxunme pemakTopa KapT Ha IaHEIU WHCTPYMEHTOB CIIPaBa TAKYKe €CTh KHOIKH JIJId
HamboJiee YaCThIX I'papUiecKux omnepaluii: yBeJudeHne n yMeHbIIIeHrne MaciiTaba; BCTaBKa
CKpAIIOB, TOYEK, JIMHUI U oOJIacTeil; BblJle/IeHre U yaJeHue BIOPAHHOTO 9JIEMEHTA.

@ 0| & o /R Wﬁﬂ Q\

YEeNHYHTE YHeHBWHTL Bruiopate Ynanute

-

Beragnte ckpan Todky nuHuio obnacte  Cneaywwmii ckpan obnacte

Puc. 1.6: [Taness nHCTPYMEHTOB pe/laKTOpa KapT

1.2.5 Ilanesnb ynpaBjieHus

[Tanens yrupaB/ieHns: 10 YMOJYAHUIO HAXOJUTCA CIIPaBa U COJIEPKUT HECKOJBKO BKJIAJIOK C
cunuM poroMm. KomyaecTBO U TUII BKJIQJIOK 3aBUCUT OT BhIOpAHHOTO pe:kuma. [lanemb MOXKHO
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[IEPEMECTHTD B JIEBYIO YaCTh OKHA IIPOrpaMMbl ¢ oMotibio Merto "Oxuo | [lepexsounts manen" .

Kaxkmas Britajka MoxKeT ObITh OTKPBITA WJIM 3aKPBITa: KOTJIa OHA OTKPBITA, HH(MOPMAIIUs
0TOOparKaercs 1oJ1 CuHel KHONKON. YT0ObI OTKPBITH UM 3aKPLITh BKJIAJKY, JBAKIbl HAXKMUTE
Ha KHOIIKY.

1.2.6 CrpoKa cOCTOSIHUS

B mumxkneit wactu okna XTherion naxomaurcs crpoka cocrosguusi. B meit oTobpazkarorcs
MI0JIE3HbIE COODIIEHNsI O COCTOAHUN TTporpaMMbl. [[o9TOMy TpUBBIKAiiTe YNTATH €€ COJIEPIKUMOE.

IloTpennpyemcst

Tenepnb monpobyiiTe MepeKJTI0UNTb UHTEPAKTUBHBIN PEXKUM, HaXKaB Ha COOTBETCTBYIOIIEE
Mmerto. ObpaTuTe BHUMaHMe, KaK MEHSIIOTCS KHOIKY TaHe . ObpaTuTe BHUMaHWe, 9TO Ha3BaHWE
pekuMa, TOSIBJISIETCH B 3aI0JIOBKE OKHA.

Breibepure mommento "Crnpaska'". Bl Takske mokere momnpoboBarh "Kasbkysmarop
aJIKOroJIst... "

B komnne Bepunrech B pexkum "Kommuasrop".

1.3 Ilompobyem XTherion

[Ipexte vem MBI HAYHEM paboOTATh ¢ TPpUMEpPaMU, BbI MoxKeTe 3anmycTuTh B X Therion ogun
U3 TECTOBBIX IIPOEKTOB, MOCTABIAEMbIX ¢ AucTpudOyTuBoM. Ho cHavasa jrydire o6CyIuTh, Kak
opranmu3oBaHbl gaHHble B Therion.

1.3.1 ®@aiiant Therion

Kaptsr nermiepsr nipejicrasisier coboit "mpoext", cocrosimuit u3 daitia KoHpUTyparmn,
B KOTOPOM YKa3aHO, 9TO JIeJaTh U KaK, u (ailjoB jganabix. MoxKeT ObITh HECKOJIBKO (hail/ioB
KOH(pUrypalu, 9Todbl 00padaThbiBaTh JaHHbIE HENePhbl Pa3HbIMH CIIOCOOAMU U N€HEPUPOBATD
pa3Hble KapThl U MOJIEJIH.

Therion ucnosb3yeT TeKCTOBBIE (hAilIbl, KOTOPbIE BBl MOXKETE YUTATh U PEJAKTUPOBATH
¢ TIOMOIIBIO JIIOOOT'O0 TEKCTOBOr'O pejakTopa, He obszarenbHo X Therion. Koneuno, ecim Bbl
He cobsogaere cunrakcuc Therion, daitabr He kKommmmupytores, u Therion ne renepupyer
JKeJIaeMbIil pe3y/IbTarT.

[TosTomy Jiyurie ucrionb3zoBaTh X Therion misa pegaktupoBanus daitioB Therion. On He
[IPOBEPsIeT CUHTAKCUC, HO OYEHBb TIOMOTaeT B paboTe HaJl IPOEKTOM KapThl HEIIepHI.

[To ymomuanuto daitn kouduryparnuu Therion wazwbiBaetcs theon fig. 9To He 0bsi3aTEIBHO,
U €ero MOYXKHO Ha3BaTh mo-japyromy. Korna Bol oTkpbiBaeTe daitn kondurypanuu B X Therion,
10 YMOJTIAHUIO OH OTOOparkaeT TOJBKO (aiijibl, cojep:Kaiue B cBoeM nMeHn cTpoky "thconfig!
("my.thconfig", "thconfig my" u T.1.), HO BBl MOXKeTe BbIGpaTh 310T baitn cpeau "all". Takxke,
0 yMOJTIaHuIO, (baitiel JaHHbIX TorochbéMKE B Therion nmeror pacmupenue ".th'") a daiiibr
kaptr ".th2".

1.3.2 Ilpumep

Tenepns cozmaiite karasor jjist 3roro npumepa. 4 massai ero gm-therion. Ha nanmbrit
MOMEHT OH IIyCT, HO oH Oyser 3anoJinen daitiamu Therion u rpaduteckuMu n300paKeHUIMU.
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Boixosabie daitjibl Tozke OYIyT HAXOIUTHCS B HEM.

HepeMeCTI/ITeCI) B 9TOT KaTaJIioI' 1 3allyCTHUTE!:

xtherion

[Tocie HebosbIOro OKHa 3alrycKa, KoTopoe coobdimaer, 4To X Therion sarpy:kaercs,
nosBJigercss okHO X' Therion B pexknme KOMIIMIATOPA.

[Tanenb yrpaBjeHus COIEPIKUT:

e "Hacrpoitkn" ¢ nactpoiikamu koudurypanun: "Pabdounit karamor", "®Paiin kordurypamnun"
n texkymue "Ounun komanHO#N cTpokn" Therion. Takke ecTh KHOIKa I 3aIycKa
KoMy npoekTa "Kommmiauposars", u TEKCTOBOE I10JIe, KOTOPOE CTAHOBUTCSI

AKTHUBHBIM BO BpPEMA KOMIIUJIAIINN]

e "Crpykrypa cbhémku" orodparkaeT nepapxudecKyio OPraHu3aliio ChEMKH;

o "ndopmarnus o cbémke" oTobpazkaeT HEKOTOPYIO HHMOPMAIUIO O ChEMKE ITOCJIe TOTO,
KaK IPOEKT ObLI CKOMITMJINPOBAH XOTs ObI pa3;

e "Crpykrypa KapThl" oTOOparkaeT CTPYKTYypy KapThI.

{’ therion komnuaaTop - thconfig

Daiin  Pegaxtuposate  Orno  [Momowp

P Ede | a2e | [HE=| &

#source tests/svxtst/cave.th

#export model -o tests/swxtst/thcave.3d

#source tests/velka ch.th
source tests/map_plan.th
#select xhmapftp
#select hmap@tp

#export map -layout-debug station-names -o /tests/svxtst/thcave.pdf

Hactponku npoekra =

CTPYKTYPA CHEMKN = ————

WHpopmaumnsa o cbEMKe =

Pabounii katanor

[G: Caving/Library/Thenon/Therion by examples Marc

Kongurypauponnbiit gaiin

[thconfug

(

Onupn KomMaHAHOoI CTpokK

T

Kornun HpoBaTb

l Cipyxypa chemkn
il Vindopmaupn

CrpyxTypa kapTei

CTpyKTypa KapThbl

/1 Mpeappocmotp

MaHenb
ynpaBneHua

|3ab PbITe daiin

18:55

Puc. 1.7: Ilepsoe 3ajanue

Bbr j1o/iKHBI OTKPBITE (haitn Kordurypann, 9Todbl aKTUBUPOBATH 9TU BKJIaJIKU. [TosTomy
Beibepute Mento "@aitn | Hoerit" u mogreepure mpe/yioxkentoe nMst daitia koudurypamnun (a
nmenHo "theonfig"), sarem nazkmure "Coxpanuth Kak'". Ha jgaHHBIT MOMEHT BKJIQJKU AKTHBHBIL,
U BBl MOXK€Te yBUJIETh HACTPOiKu mpoekTa. OHAKO, €CJIN BbI TOMBITAETECh CKOMITNINPOBATH
IIPOEKT, TO TOJIYINTe OMMUOKY, TaK KaK BbI HE yKa3aJi HU OJHON KOMAaH/IbI KOH(pUTYpaIuu, a
TaKzKe He YKA3aJIU KaKne-JmOo JTaHHbIe ChEMKH.
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Tem ne menee BbI Moxkere 3amycTuTh Therion ¢ wmcrosb30BaHUEM OJHOTO W3 JBYX
napamerpos: "-h" (cunpaska) wimm "-v" (Bepcust). 3amummmTe COOTBETCTBYIOILYIO OIIUIO B
TekcroBoe mojie "Onmum KomMaHIHON cTpokn" m Haxkmute KHONKY "Kommmauposars'". B
pe3yJsibTaTe Bbl HOJydnTe KOPOTKUN BBIBOJL therion oTobparKaromuiics B HIZKHEH 9acTh OKHA.

Jpyrag nosne3nass wHdopmalus, kotopyio Therion mnpejiocrasiser, jlaxke eciau aii
KOH(MDUTYpaIyn IPoeKTa IMyCT, — 3TO KOHTEKCT BBIMIOJIHEHUS, T.e. TapaMeTpbl cpejibl. Hammmure
KOMaHJy --print-environment u ckomnuupyiite. [lepemennbre cpembl 3T0:

e aiin naumanuzanyu: /etc/therion.ini,

daits KoHUTypaIun TPOEKTA;
e INIT: nyrh, mo koropomy Therion umer daitn waummammsanun therion.ini. OH TakKe
ucnosb3yercsd X Therion jmyis ero daitina nnunuanusauu, xtherion.int.

e SOURCE: nyrs K daiiam nanabix (.th u .th2) u daitny koudurypanun ("thconfig")
Therion;

e CAVERN: xoman/a cavern (u3 Survex);

e METAPOST: xomanga MetaPost;

e PDFTEX: komanma pdfTeX.

e IDENTIFY: komanna identify (/i oydeHus: mapaMeTpoB GailjioB n3o0parkeHuii).

e CONV ERT: xomansa convert (st mpeobpa3oBaHusi H300pazkKeHuil ).

OTa mHOOPMAI TOJIe3HA I NCIPABJIEHNsT BO3MOYKHBIX OIMMMOOK YCTAHOBKM, HAIIPUMED,
ecan Therion ne moxker naiitu MetaPost.

Teneps 3akpoiite mpoekT: BoiGepuTe MeHo "Daiin | SakpbiTs".

1.3.3 Cwobémka

A reneps mocmorpum Therion B pabore. OTkpoiite daitn KoHUTyparuu Jjisd IPUMEPOB,
MOCTaBJISIEMbIX ¢ JuCTpuOyTHBOM: BhiGepuTe Merio "Daiir | OTkpbiTh". OTKpoeTCst AuaIoroBoe
OKHO JuIsi BbIOOpa aiina. Ilepeitnnre B Katasor mpumepoB Therion m BweIiOepure ddaiir
basics/thcon fig. Sarem naxkmure "OTpeiTh". Daiis mogBIsieTCs B BEPXHEN 4aCTH OKHA.

Ha nanubiit MoMeHT He OGecrokoiitech 00 3ToM, TpocTo BbiGepuTe MeHio "Daiin |
Kommmmposars"  (nm Haxkmure kiasuiry F9). B rekcroBoe 1osie PsijioM ¢ KHOIKOM
"Kommurgamus" cranosurcsa xkéarbiMm co ciaoBoM "OBPABOTKA", a BbIxojgHble JaHHbIE
KOMIIMJISIIIAM OTOOparkaroTcs B HUXKHEHl JacTu OKHa. B KOHIe, ecjii Bce IPOILIO XOPOIIIO,
TEKCTOBOE I10JIe cTaHOBUTCS 3ea€HbIM ¢ Haamuchbio "OK". Ecan gro-to momuio me Tak, oHO
cranoBuTcs KpacHbIM co cioBoM "OIIIMBKA". Eciu 310 Tak, BbI JO/KHBI HAiTH TpodIeMy u
YCTpaHUTH ee. ByabTe BHUMATE/IBHBI, TaK KaK B TEKCTOBOM I10j1e orobpazkarhea "OK" maxke
eCJIM eCTh HEe3HAUYUTEIbHBIE OMMOKN (IIPeyIPEKICHNUS): Bbl JOJZKHBI IIPOKPYTUTH BBIXO/HBIE
JIaHHbIE B HUKHE JacTu OKHA, YTOObI yOeIUThCA, ITO TpeaylpeKaeHuil HeT. /s nmpuMepos,
MOCTABJIAEMBIX C JINCTPUOYTUBOM, BCE JIOJIZKHO OBITH B MOPSJIKE.

B Mac OS X XTherion Bcerga 3akamauBaeT kommusiuio kKpacabiM "OILINBKA", naxke
ecyii oMOOK HeT. Bl JOJI2KHBI IIPOBEPUTH BLIXOIHBIE JAHHBIE KOMIIMJISIUE, YTOOLI yOeuThCd B
orcyrcrun omubok M. Slukal.

Temepb BbI MOKeTe OTKPBITH haitin "rabbit-plan.pdf" ¢ momompbio cpeacTBa mpocMoTpa
PDF (apdf wnn acroread, eciu Bol paboraere B onepairontoii cucreme Windows; B zpdf ectb
xoporas kKomaa "reload", kotopas mepesarpyzxkaet daiis, He 3aKpbIBasi €ro) U MOCMOTPETH
pe3yJIbTaT.
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Therion xpanutr Bpemenubie daitibi B Karajgore $TMP/th$PID, rume PID — 310
nieHTudukarop mporecca 3ajgadn Therion (#o ve XTherion). 9tu Bpemenubie dailiibl yaagsoTes
IIOCJI€ BBITIOJTHEHUS.

1.3.4 Hacrpoiika Therion

Therion n XTherion nosiararorcsa Ha 1epeMeHHbIe cpeJibl 1 (hail/ibl UHUITUATU3AIUNA 17151
HACTPOMKU IIOBEJIEHUsI IIPU BBIITOJTHEHUN.

Cpesa ucroJHeHus

Therion ucnoyb3yeT ciegayoliee OKpyKeHUe:

e THERION, nyth noucka (hail/loB WHUIHATN3AIIAN;

e HOME, nyts $HOME/ . therion ucoib3yercs Ipu moucke (hailjioB HHUIMATH3AINN, KOT1a
oHU He Haiijienbl B iepeMennoii mytu THERION (uau eciin moc/IeIHUN He OTPeJIesieH );

e TEMP w TM P uctionb3yroTcs Jjid yKa3aHUs IIyTH K KATAJIOTY BPEMEHHBIX (hailyioB. 910
$TMP/th$PID, rie $PID — 310 muentudukarop mporecca. OHM TaK»Ke UCIHOJIb3YIOTC JIJIst
IIyTU K KATAJI0I'y OTJIAJKH, [JIe COXPAHSIIOTCH BpeMeHHble daitibl Janubix, $TMP/thDEBUG.

Daitibl THUIUAJIN3AIINI

Qaiiiel nannpraau3anuy, "therion.ini" u "xtherion.ini", coorBeTcTBEHHO, IPEICTABIISIOT
co00i1 TeKCTOBBIE (DAL/IbI, HAIIMCAHHBIEC C CUHTAKCUCOM, aHAJOTUIHBIM (bailjaM JaHHBIX, TO €CTh
CO CTPOKAMU KOMaHJ I KOMMEHTapusaMu (OHU HAYMHAIOTCs ¢ cuMBosa "#'").

Therion umier daiijibl HHUITAIT3AIUK B cyejyomux Karajorax (B Linux; B8 Windows stu
JIBE BEI HEMHOT'O OTJIMYAIOTCS ), B MOPSIJIKE:
1. THERION
2. HOME/ therion
3. Jetc
4. [usr/etc
5

. Jusr/local/etc (3170 MECTO YCTAHOBKU 110 YMOJTIAHUIO )

[Touck ocranaBimBaeTcs, Korma (ailn nHunnaan3anuu Haiiger. Ecian daitn nnnnpanansanum
He Haiijgen, Therion ucnosb3yer 3HAUEHUs 110 YMOJYAHUIO (XKECTKO 3aJ[aHbl B IPOTPAMME).
Komanapr daiina nHAIIAIM3AIIN:
e "encoding-default", onpemesnsier BBIXOAHYIO KOJAMPOBKY IO YMOJTIAHUIO;
e "encoding-sql", ompeesisier KOAUPOBKY J/IsI TaHHBIX, SKCIIOPTUPYEMBIX B cKpunirax SQL;
e "language", onpejensier A3bIK I BeIBOJA JiereHibl. Hanpumep, "language ru";

e "loop-closure", omnpejiesisierT aaropuTM 3aMblKaHus KoJel. 9To MoxkeT 6biTh "surveyx" (1o
ymosrganuio) uian "therion" (6osee mpocroit aaropuTm);

e "mpost-path", ykasoiBaer nyts k MetaPost. 1o ymosraanuio sto "mpost";
e "pdftex-path", ykassiBaer myTs k pdfTeX. ITo ymomrganuio sto "pdfetex";

e "source-path" — 310 myTh moncka BxoaHbIX (aiiios (.th u .th2) u daiita konduryparmm
("thconfig");

e "tmp-path", ykaspiBaer kaTasor, B KOTOPOM JIOJIZKHBI OBITH CO3/IaHbI BDEMEHHbIE KaTaJIOTH.
[To ymosaanuto 1o " /tmp";
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e "tmp-remove", onpesesisier KOMaHIy IS YIAJIeHAsT BPEMEHHBIX (hail/ioB.
e "tex-env" ucnosbzyercst Tosibko B Windows (TODO);

o "tex-font" ompenensier cTuiab MpUdTOB M1 COOTBETCTBYIOMIEH KoaupoBku. OH mMeeT
cuaTakcnuc "tex-font encoding rm it bf ss ssi", rme 3a HazBaHMEM KOIUPOBKHU CJIELYIOT
mpuTh it naTH cTustei: o6braubiil (normal), kypeus (italics), mosyzxupssriii (boldface),
6e3 3aceuek (sans-serif) m Kypcus 6e3 3acedek (sans-serif italics).

Qaitn waunmaan3anuu X Therion coepKuT CIMCOK MEPEMEHHBIX, KOTOPBIE U3MEHSIOT
[IOBE/IEHUE TTPOrPAMMBI. JHAYUEHUS STUX MEPEMEHHBIX MOYKHO YCTAHOBHUTH, 3aMEHUB 3HAYMEHUE 10
YMOJTIAHUIO.

Cpean mpodInx MMeOTCsI:

e pabounit KaTajaor. ITO KATaJor, OTKy/a 3allyCKaeTcs xterion, Korja oH OTKPBIBAET (hailiibl.
Mue 66110 y/100HO yeraHoBUTH ero B nojkatasior "Caves" moero pomariinero KaraJjora,
IIOTOMY YTO ¢ XPaHIO TaM Bce ChEéMKU: set xth(gui,initdir) $env(HOME)/Caves;

e a3bIK, wucnojb3yemblii B wuntepdeiice XTherion. Bbr MoxkeTe ycTaHOBUTBH —€ro,
PACKOMMEHTHUPOBAB CTPOKY : :msgcat: :mclocale XX. 3amenute "XX'" mHa Ko Barrero
SA3bIKA. DTO JIOJIZKEH OBITH OJINH U3 sI3bIKOB, CKOMIIMJIMPOBAHHBIX B IIPOrpaMMe, MHaYde
XTherion ucnob3yer aHrIniCKIit;

o mpudTHl I OKHA pefakTopa win g wuatepdeiica. YUTobbl yKazaTh camblil
IIEPBBI, pacKOMMeHTHpyiTe cTpoku set xth(gui,lfont) , uia wuHTepdeiica u
set xth(gui,efont) misa pemaxropa.

Hanpumep, (BbI MoO)KeTe BBISCHUTH Ha3BaHus MpUdTOB ¢ mnomoribio xfontsel),
set xth (gui.lfont) {-adobe-bookman-light-i-normal - 0-0-0-0-p-0 ---}
Jpyroit criocob ycraHoBuTh mipudThl U ApyTrHe cBoiicTBa nnrepdeiica X Therion — gepes
daits tt Xresources. Hampumep:

xtherion * background: #AOBOBF

xtherion * font: --lucida-medium-r-normal-sans-14-140------

Yr100bl ycTaHOBUTH KOJMPOBKY KJIABHATYPHI B COOTBETCTBUU C BAIlleil KJIABUATYPOI,
MU3MEHHUTE 3HaUeHne B cTpoke setxth(app, sencoding) Ha Bally KOIAUPOBKY. Y3HATH KOJUPOBKY
moxkHO B MeHto Window->KBD Encoding (Linux), 3arem g06aBbre B (ailan HHAIHATAZAIINA
xtherion crpoky set xth(kbencodings) {codepagel} (¢ COOTBETCTBYIONMM HA3BAHUEM Balleii
KOJIMPOBKHU, HAIpuMep, cpl252).

Bremmosinenue

Therion HCIIOJIb3YET TPpU BHEIIHUX IIPOIrpaMMBbl AJIfl KOMIIMJIAIINNA KapT IIPOEKTA:

e cavern, Jjis 06pabOTKU JaHHBIX CHEMKH;
e metapost, it 00pabOTKH CKPAIIOB;

o pdfTeX, nnst cOOpKU CKparoB u (OPMUPOBAHUS KapPThI.

Ha camom mesie BBIXOIHBIE JAHHBIE STUX IPOIPAMM Bbl MOXKETE BUJIEThH B BBLIXOIHDIX JAHHBIX
06paboTKu mpoekTa (HUKHsIsA 9acTh OKHA KoMmmuaaTopa B X Therion).

XTherion zanuceiBaer BxoHbIe (aitibl, Kak daiiibl ganabix ".th" u ".th2" tax u daitis
KOH(MDUTrypanun, Ha JTUCK, 9TOOBI OHN CHHXPOHU3UPOBAJINCH CO CBOMME M300PaKEHUSIMU B TIAMSITH
XTherion. lamnee Bo3biBaercst Therion. Ha camom meste Bbl Moxkere oboiituchk 6e3 X Therion u
BbI3BaTh Therion u3 KOMaHIHOI CTPOKH, YTO & U JIeJal0, KOIJia XO4dy CO3J/IaTh KapTy U3 Habopa
BXOJIHBIX (hailjIoB, HE PEIAKTUPYS HX.
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data files Plain base

scanned mages / \‘ T ﬂm‘lm”ﬂ’ makempx
s

~ mpto
—| MetaPost |

T

export (3d plt) 1‘\ therion.tex

. & - N
tafo & log pdfiTeX |<— Plainformat

3D model

~

cave pdf

Puc. 1.8: IIponecc obpaboTku

Therion obpabarbiBaeT (ailyibl KCXOIHBIX JIAHHBIX U KOOPJIUHUPYET PabOTy BHEIIHUX
nporpamum [thbook 8|. On umraer Bxozmble dailibl 1 nHTEpHIpETUpYeT KOMaHbl B HuX. CHadasa
OH BBIYHC/ISIET MO3UIINHU MUKeTOB. B acTHOCTH, OH IPOM3BOIUT 3aMBIKAHUE KOJIET U PACIIPEeIeIseT
HEBSI3KY 10 OTIETHHBIM 3aMEPAM.

Barem oH obpabaTbiBaer JaHHbe cKpanoB (daiiibr .th2) u rtpanchopmupyer ux B
COOTBETCTBUHU € TO3UIUAMHI TTHKeTOB. [locse sroro on skcropTupyet jganubie B Buje dailjioB
MetaPost (.mp) u BbI3BIBAET Mpost. dra nporpamma obpabarbiBaer daitibl ".mp" u cozmaér
daiibr PostScript (.ps). Heboubimoii daitsn jijis Kazxkioro ckpaia, T.e. Jisi KazKJI0ro ¢pparmMeHTa
KapThI.

Qaitnr PostScript oopabareiBaiores Therion u konseprupyiorces B PDF-mioo6nbrit hopmart.
Barem on Be3biBaeT pdfeTeX, mepemasas emy stu PDF-tiono6ubie daitibl. Dta nporpamma
co31aéT KapThl memep B ¢popmare PDF, 3abotsich o (hopmaTupoBaHun u BKJIIOYEHUN TEKCTA.
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I'1aBa 2

I'pacdpuka

B sroit ryraBe MbI IOKazkeM, Kak HCIOJIb30BaTh Therion Ha mpocToM mpuMepe: HeOOJIbITast
neriepa (Wl 9acThb merepsb). [loaroMy MbI MOXKEM ciieaTh BeCh PUCYHOK Ha OJJHOM CKparle.

Hpemﬂe 9eM BBl HAUHETE C BaIleTo epBoro npuMepa, Mbl JOJIZKHBI HEMHOI'O IIOT'OBOPUTDL
O TOM, KaK pa60TaeT Therion, I O CUHTAKCHUCE fA3BbIKa. JTO IIOMOXKET BaM IIO3HAKOMUTHCH C
HanboJjiee 9acTo HCIIOJIb3YEMbBIMH KOMaH/IaMU.

Bwmecro sToro IIpuMeEpa Bbl MO2KETE MCIIOJIb30BaTh JJaHHbIE Balleil COOCTBEHHON ChEMKH.

Bot meckoJsbKo O6HII/IX COBETOB, KOTOPbLIE IIOMOI'YT BaM HadaTb HUCIIOJIbL30BaTb Therion.
Muorue u3 3TuX Bemeﬁ 00 bACHAIOTCA II032Ke, HO ceityac camoe BpeMd JIJIA 9TUX peKOMeH,ZLaHI/IfI.

Xoporagd ujiess PUCOBATHL KapTy Ienepbl HEOOIbIIUMHI KYCKaMU, YTOOBI OBLIO Jierde
O00HAPYZKUTH OIMMUOKU U UCHPABUTH uX. Jlaxke Korja Bbl Jo0aB/sgeTe (pparMeHT K CyIIeCTBYIOIIe
KapTe, paboTaiiTe TOJBLKO C THUM HEOOJIbIINM (PArMEHTOM, YTOObI JIEFKO OOHAPYKUTH U
UCIPABUTH BO3MOXKHBIE OIMTUOKMU.

Haio HagyaTh ¢ 1mpocToro Makera u BBOJUTH TOJIBKO JIAHHBIE ChEMKU, Oe3 abpucos. Paiin
theconfig ¢ daitmamn gaHHbIX .th; 6e3 .th2. DTo JacT KapTy TOJIBKO C MUKETAMHI U HUTKOM XOJa.
[Ipu sTOM BBI MOXK€T€E NPOBEPUTDH, HE OIIHMOJINCH JIU IIPU BBOJIE JIAHHBIX.

Cretyrorum mmaroM siBjsieTcs Jo0aBjieHne cKparoB B KapTy. CocpeioToubTech Ha OJIHOMN
KapTe, IJIaH U pPa3pe3-pas3BepPTKa OTALIbHO. Bbl MOXKeTe MOMeCTUTh BBIXO/IHBIE KOMAHIbI JIJTsT
obeux mpoeknuil B daitn Kondurypamun, Ho 3aKOMMEHTUPYHTE Ty, HaJl KOTOPO He paboTaere
Ha JlaHHOM 3Tare. Vn »Ke MOXKHO MCIIOJIb30BaTh JBa OTJIE/IbHBIX (hbailia KoHdUrypaiun.

Pab6oraiire Has ojHuM cKparnoM Ha Kaxkjom stare. Jlobasbre kKoman ity (bl) input B daiia
JIAHHBIX ChEMKU, HO 3aKOMMEHTUPYITE Te, KOTOpbIe BaM He HYXKHBI. J[1g9 Havyasa Hapucyiite
TOJILKO KOHTYD Ielepbl: TOUKN station u junun wall. He mbitaiiTech NpaBUIbHO COETUHUTD
CKPAIIbI BMECTe (€ MOMOIIBIO KOMAH/[ jOin), a TaKKe He CIeNInTe J00aBIsTh BCe JOMOTHUTEIbHbIE
(yHKIINHU, yKpaIIAOIIe BaIlly KapTy Ieepsl. Y 0eIuTech, 9T0 BbI MOJIYYNIN TPABUJILHBIN TILIaH,
BCe TIUKETHI HA CBOUX MeCcTax ! T.J.

Eciin TOMbKO BBI HE caMblil JIyUIIUil PUCOBAJIBIIUK KAPT MEIIep, YKeJIATeJIbHO, ITOObI
BBl HE WCIOJIb30BAIN OTCKAHUPOBAHHBIE IOJIEBbIe OOPUCOBKH IEIIEp B KadecTBe (POHOBBIX
n300pazkeHuii iyt ckpanos. Jlydine mocrpoiire HUTKY Xoja, HaHECHTE OOPHUCOBKY (cJieiyst
9CKU3aM, KOTOPbIE BbI CJIEJIAJIN B TEIIEpe) U OTCKAHUPYHTE 9TO, YTOOBI UCIOJIb30BATH B KAYECTBE
donoBoro nzobparkeHus.

Therion MoxKeT UMIIOPTHUPOBATH OTCKAHUPOBAHHBIE W300PAXKEHUS ICKU3OB IIEMIEp U
11peoOpa30BbIBAThE UX B JAHHBIE ChEMKHU. DTO HCKII0YACT HEOOXOIUMOCTh B IPOMEXKYTOTHOMN
pacredaTke HUTKU XOja ¢ 0OpUCOBKOI. Bbl TakxKe MoxKeTe JI0OABUTH CBOU MOP(HUPOBAHHbBIE
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9cKMU3bI K BbIXOJiHO PDF-kapre.

B coBpemeHHBIX peasinsx HEOOXOIMMOCTb B aOPHCOBBIBAHUU SCKU30B M HAOPOCKOB,
CJIeJIAHHBIX BAMU BO BpEMsI TOITOCHEMKH TTOJTHOCTBIO OTIa a. [Ipu yemoBun 4To chéMKa BBITIOJIHEHA
npu niomoru mporpamvbl TopoDroid nnn PocketTopo Bbl MoxkeTe cpa3dy mosiyuuThb hailibt
th m .th2 skcnoprtupoBas ux u3 rejnedona mwim wiranmeTa. [Iporpamva TopoDroid moxer
coznaBaTh TpoekT Therion mMpakKTUYIECKN MOTHOCTHIO TOTOBBIN K KOMITHJIAIINA TOTOBOM KapTHI.

2.1 Daitasr Therion

[Ipexk e ueMm B3ATbCS 3a IPUMEP, MbI JIOJXKHBI 00cy1UuTh 110x0.1, Therion. Kaxkaprit 3amyck
Therion 3aBucut ot daitna kKoudurypanum, B KOTOpOM yKa3aHO, UTO JieJlaTh U KaK. YCJIOBHOE
HazBaHue sroro (aitna — thconfig. O MoxkeT OBITH Ha3BaH TaK, KaK BaM HPaBUTCH, HO
XOPOIIO Gbl BKJIIOYUTH B 9T0 UMst cTpoKy "thconfig" (urober X Therion pacriosnas ee Kak aiis
koudwuryparuu Therion). Hammune veckopkux pasubix (daiijioB Kondurypamnuu yiaooHO, KOra
BaM HYKHO CT'€HEPHPOBATDH BBIBOJI BAIINX JAHHBIX B pa3HbIX IpejcTaBiennsax. Hampumep:

thconfig_only_centerline — orobpazkeHue TOJIHKO HUTKU XOJI&

thconfig_only_walls — orobpazKeHHe TOJIHKO CTEH

plan.thconfig — minan

extended.thconfig — paspes pa3sépTKa

wet_river.thconfig — orobparkeHue BOJIbI CHHUM IIBETOM

lox.thconfig — TpéxmepHasa MOJEb

kml.thconfig — daitr Tpeka jyisa Google Earth

Daitn KOHPUTYpaIunl COJIEPIKUT:

® CIIICOK TOTO, M3 Yero COCTOUT ChEMKa (hailibl TaHHBIX);
® BAPUAHTHI [IPEJICTAB/ICHIS PE3YIILTATOB (CHMBOJIBI, YCIOBHBIE 0003HAYEHUS U T.11.);

® THII BBIXOJHBIX JaHHDBIX (‘{TO XOTUuM IIOJIYIUTH B pe3y.HbTaT€‘).

Ectb nBa Buaa ¢daiiioB JaHHBIX:

® JIaHHBbIE CHLEMKH, OOBITHO C paciiupenueM .th;

e daitibl rpaduueckux JAHHBIX, OOBIMHO C paciupenueM .th2.

Yro0bI criestaTh KapTy Iemepsl ¢ moMorbio Therion, Heobxomumo:

HOJIrOTOBUTD (hal/Ibl JJAHHBIX ChEMKH (TEKCTOBBINH PEJIAKTOD);

o

cienarhb aitibl qanHbix 06pucosku (pegakrop kapt XTherion);

B

HanucaTh noaxo/damuii daiin koudurypanuu theonfig (B okne komnuisitopa X Therion);

e~

CKOMITIJIMPOBaTh BCE ¢ nmomombio X Therion.

Ecan Bce npomuio xoporo, B pesyabrare noayuntces daitn PDFE, koTopslit BBl MoxKkeTe
IIPOCMOTPETh C IIOMOIIBIO Jifoboro cpejcrBa mnpocmorpa PDF. Ecan ectb omumbkm, oHu
0TOOparKaIOTCA B HMKHEH 9aCTU OKHA KOMITHISATOPA, U BbI JIOJIKHBI UX HCIIPABUTD.

Mpr1 Bugiesn, aro Therion ucrob3yer, B OCHOBHOM, TPH BHEIITHUE TPOTPAMMBI JIJIS CO3/IaHUS
kapr nemep: Cavern, pdfTeX u MetaPost (koropsriit ucnionbayer TeX). JleiicTBuTenbHO, ecin
BBI ITOCMOTPHUTE BBIXO/IHBIE JaHHbIE KOMITMJIAIIMA B HUKHEH YaCTU OKHA KOMITMJIATOPA, KOIIa
BBI 3aIlyCTUTE IIPUMEP, IMOCTABISIEMbBI C JUCTPUOYTUBOM, BbI MOXKET€ 3aMETUTDH JIOTU STUX
IIPOI'PAMM.
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XTherion npocro obpamaercd Kk uuM. PakKTUIECCKN BbI MOXKETE CKOMITUJINDPOBATH CBOIt
npoekT teriepbl 6e3 XTherion, BersBas Therion nz komanaHO# cTpoku. CHHTAKCUC KOMAaH/IbI
Therion onmcan B npuioxkenuu 2.10.

2.1.1 KouduryparmmoHHblii daita

@aiin koudurypanuu theconfig copepxur dailibl JaHHBIX (C IyTIMH OTHOCHTEHHO
pabodero Karajora), IEePeIUCIeHHBIX ¢ TIOMOIIBI0 KOMAH/IbI:

‘ source file.th
Mozker comep:kaTh OJIOKH ompeesenns layout (MaKeT). Harmpumep:

layout xvi_export
scale 1 500
grid bottom
grid-size 10 10 10 m
grid-coords border
endlayout

Komanga grid orobpazkaer ceTky Ha kapre. Omuius bottom momeraer e€ Ha caMblil HUYKHIH
cJI0it, YTOOBI OHa He IepeKpbiBasia n3obpazkenue memepbl. Ecin BmecTo bottom Bbl Hamuiere
top, ceTKa MOSIBUTCS ITOBEPX M300parkKeHusi memiepbl. Komanaa grid-size 3aaéT mar ceTku, B
X, Y u Z (3HaueHusi JOJXKHBI CONPOBOXK/IATHCSI €IMHUIIAME U3MepeHusi). Bbl Tak:ke MoxKere
3a/1aTh KOOPJMHATHI Havdasa CEeTKU C TMOMOIILI0 KOMaHJIbI grid-origin, 3a KOTOPOM CJIeTyIOT
Tpu KoopmHaThl [thbook 40]. Komanna grid-coords ykaswiBaer, momxken jim Therion, u e
UMEHHO, 3allChIBATh KOOP/IMHATHI B TOYKaxX ceTku. MoxkeT npuHuMaTh 3Hadenusd of f, border u
all. Ha nmane nokaspiBaroTcst koopauaaTol Boctoka n Cesepa. Ha paspese n paspese-pasBépTke
[TOKA3bIBAETCS BBICOTA.

Daitsn KOHMUTYPAIUU COIAEPXKUT KOMAaH/Ibl, KOTOPbIe IOBOPST, KaKNUe BBIXOJIHDbIE JIOKYMEHTHI
co3naBarh. Hampumep:

export model -fmt survex

export map -fmt xvi -layout xvi_export -o file.xvi
export map -proj extended -fmt xvi -o extended.xvi
export map -proj plan -o plan.pdf

export atlas -proj plan -o plan_atlas.pdf

Bosiee monpobnass mudopmarus o cuHTakcuce daiiaa KOHMUTypalun HAXOJTUTCHA B
NPUJIOKEHUN 2.8.

2.1.2 JlaHHBIEe CHEMKU

Daiisbl TAHHBIX CHEMKH (pacIiupene .th) IMeT CHHTAKCUC, OUYeHb OJIM3KUIl K CHHTAKCUCY
survex [1], HO ecTh HECKOJIBKO BasKHBIX OTJIHYMIA:
e KOMMeHTapuu HaumHatoTcs ¢ "#" Bmecto ";";
e KJIIOYEBLIC CJI0BA HE MMEIOT HadaJbHoro "*!":
e BMecTO begin — end Therion ucnonbsyer survey — endsurvey;
e Therion obozHagaer nmukeTsl Kak station@Qsurvey.cave BMecTo cave.survey.station;
® HeT KOMaHJIbl export;

e JaHHBIE CHEMKN M KOMAH/IbI, KOTOPBHIE K HUM OTHOCSATCSI, JOJI?KHBI OBITH 3aK/II0UYEHBI B
010K centerline — endcenterline;
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® pazjesIuTeIeM JIeCATUIHBIX JIpobeit sBjisiercs Touka ".";

e KoMaH/Ia *title 3ameHsieTcs: ommueil -title KOMaHIbI Survey.

Cunrakcuc daitmop marabx Therion onmcan B mpuioxkeHnu 2.9, B KOTOPOM IT€PEIUCTIEHBI
TaKKe KOMaHJIbI JIJIsi pucoBanus. [loka HaM OyeT JOCTATOYHO CJIe Ty IOIIHX:

e (bailm CHEMKEM HaUYMHAETCA C KOMAHJBI Survey. 3a HHOM CJIeIyeT WIeHTHMOUKATOP
CbEMKH ¥, OIIMOHAJILHO, Ha3BaHHe CHEMKH B TOil ke cTpoke. Hampuwmep:
"survey mcO -title "Bompmas kKpacusaa nemepa"". Ecim B 3arosoBke ectb mpobei,
BbI JIOJIZKHBI 3aKJ/IIOYUTDH €0 B JIBOWHbIE KaBbIYKHM. KoMaH a survey 1momobHa OTKPbITOM
CcKOOKe; OHAa JIOJIZKHA ObITh 3aKpbITa KOMaHJION endsurvey;

e BHYTpH 0JIOKA Survey — endsurvey MOXKeT ObITb OJJHA UJIN HECKOJIBKO HUTOK Xo/a (6JI0KOB
centerline — endcenterline) u apyrue coémku. BayTrpu 6710ka centerline — endcenterline
BbI 3aIMCHIBACTE JAHHBIC CHEMKH U JIPYTHEe KOMAH/IbI;

o Komanna data yKasblBaeT CTHJIb U HOPSJIOK JAHHBIX B CTPOKAX JIAHHBIX ChEMKH. [Ipmmepsr:
data normal from to length compass clino;
data diving from fromdepth to todepth compass tape;
data dimensions station left right up down;

® KOMaHJa fix OTIpe/IesIsieT reorpaduieckne KOOD/IMHATHI [IKETA.
[Ipumep: fix 1 575628 4476124 1250. Koop/imHATH HHTEPIPETUPYIOTCA B COOTBETCTBUN
¢ TeKyieh cucreMoit Koopjunat. OHa yKa3bIBaeTCs C IMOMOIIBIO KOMAH/IBI ¢S, HATIPUMED
cs UTM32. B mporuBHOM ciyvae, ncnosb3yercs "jokaabHag" cucremMa KOOpamHaAT. Bbr
MOXKeTe MMOBTOPUTH [iT J/IsT HECKOJbKUX MMUKETOB, TaKUM 00pa3oM (pUKCUPYst OOJIbIne
TOYEK;

e B KOMaH/Ie date yKa3biBaeTcd jata ¢beéMKu. [Ipumep: date 2002.05.18 — 18 maga 2002
roja. dra jara Hy:kHa Therion /18 KOPPEKTUPOBKH JAHHBIX CHEMKHU ¢ YIETOM MarHUTHOTO
CKJIOHEHUSI; eCJIN CKJIOHEHNe STBHO He YKa3aHo, Therion BEIYUCISIET €ro, UCIOIb3Yy TaOIUIbI
reOMarouTHBIX JaHHBbIX (CM. HI/I}Ke) HO TOJIBKO IIpHU YCJIOBUM YTO B CbEMKE YKa3aHbl
KOOP/IMHATHI XOTsI ObI JIJIS OHOI'O ITMKETa;

e JaHHBIE CHEMKN M KOMAH/IbI, KOTOPHIE K HUM OTHOCSTCSI, JOJI2KHBI OBITH 3aK/IIOUYEHBI B
010K centerline — endcenterline;

e B KOMaHje leam yKa3blBaeTcss WMs CbéMmimka u ero(eé) posb. [Ipumep:
team "A. Maconi/(GGM)" compass clino;

e KOMaHJa units ompee/IAioT eJIMHUIIBI U3MEPEHUS JIj1s OJTHOrO U3 3HadeHnit. Hanpumep,
units length 0.1 meters roBopur, YTO JJIMHA U3MEPSETCA B JECATHIX J101g9X MeTpa. [lo
YMOJIYaHUIO PACCTOAHMNA YKa3aHbl B MeTpax, & YIVIbl B Ipajycax;

® C IIOMOIIBIO KOMaH/Ibl declination ykKasblBaeTCd MarHUTHOE CKJIOHeHMe. Ec/im momecTuThb
9Ty KOMaH/Iy BHYTpb OJIOKa Survey, To OHO OYJET NPUMEHEHO KO BCEM HUTKAM XOJ1a; YTOObI
IPUMEHUTH €ro K OJIHOI HUTKE X0J1a, MOMeCTHTe €€ BHYTPh OoKa centerline. CKioHeHMe
— 9TO HONpaBKa JJisi IPUBEJIEHNUsT MAIHUTHOIO a3uMyTa K UCTUHHOMY (reorpadudeckomy),
TOYHEE: a3UMYT UCTHHHBII = a3uMyT MarHUTHBIN + MarHUTHOE CKJIOHeHue. B gacTHOCTH,
CKJIOHEHHE SIBJISIETCS TIOJIOYKHUTEIbHBIM, €CJIM CEBEp KOMIIaca yKa3bIBaeT Ha BOCTOK OT
reorpaduaeckoro (HCTUHHOTO) CEeBepa;

® JTaHHbIC CBHEMKH 3alHCBIBAIOTCA KakK KEL)KILBIﬁ 3aMep MeXK/1y IMHUKeTaMU B OT,ZLeJIbHOfI CTPOKE

B IIOPsIJIKe, OIIPeIeJIEHHOM B KoMaH e data. B KadecTBe pasmenTestsa IeCITHIHBIX 3HAKOB

nCIoJib3yiire Touky ".";

e KoMaHjia ertend yKasbIBaeT, Kyja HAIPABUTH TOMOHUTKY CJICIYIONIEr0 U3MEPEHUs Ha
paspese-passéprke. Moxer ObITH yKazaHo sBHO: left, right, vertical; i OTHOCUTEIHLHO
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HpEeJbILIYIero u3Mepenus: normal, reverse. Ipyrue suadenus start, ignore, hide ignore
u extend < 0..100 > npejHA3HAYEHBI JIJIsl PUCOBAHUSI CJIOXKHBIX Pa3pe3-pasBEPTOK (CM.
HUKE);

® KOMMEHTAPWHM HAYMHAIOTCS ¢ cuMmBosa "#".

Therion umeeT BCTPOEHHYIO MOJIE/Ib T€OMArHUTHOTO TTOJISI 3€MJIN, KOTOPasi aBTOMaTHIECKT
UCIIOJIL3YETCH JIJIsl KOPPEKTUPOBKU JIAHHBIX ChEMKHU C YYETOM MArHUTHOT'O CKJIOHEHUS, €CJIU
yKaz3aHbl KOOP/IMHATHI B IO/JIEPXKUBAEMOI CUCTEME KOOpPJMHAT U JlaTa CheMKHU. Ecim BbI
HanumuTe KoMauay declination, Therion ucnob3yer ykaszannble BaMu 3HadeHusd. Komamaa
declination B 6y10Ke centreline MOXKeT IPUHIMATE 3HAYEHNUE C eINHUIAMU H3MepeHust (HapuMep,
declination 0.53 deg). [Ipu mmomorru ornmuu declination B KOMaHIE Survey MOXKHO yKa3aTb
OJIHY WJIM HECKOJIBKO Iap JaTa-3HAaYeHHe C eJUHUIAMHU W3MEPeHHs B KOHIE (Halpumep,
declination "2007.01.01 0.5 2008.01.01 1.2 deg"). Hakoner, komaHma MOKeT OBITH
mycToii (T.e. mpocro declination); B 9TOM ciiydae 3HaUeHIE MATHUTHOTO CKJIOHEHUsT COPACHIBAETCSI.
Ha pucyHke HuzKe TOKa3aH pe3ysIbTaT MOMPABKU 3a MarHUTHOE CKJIOHEHWE (BearduHa JIJis
HATJISTHOCTH TIPEYBEINICHA).

Bes nonpaeBkM 3a ‘ |
HAarHHTHO® CKNMOHeHHe C nonpaBkoi 3a

MarHHTHOE CHNOHeHHe +20

Puc. 2.1: Koppekiug MaruuTHOTO CKJIOHEHUS

B draiine 1aHHBIX TOMOCHEMKHU JIOJI2KEH OBITH OJIOK survey — endsurvey, BKIIOYAIONTNNT
BCE, KpoMe KoMaHIbl encoding. Iloaromy survey 3To KOHTeHHED Jjisd BCEX JAPYIUX OObEKTOB.
[TockoIbKY OH MOXKET cOofepzKaTh U JPYTHE Survey, MOKHO CTPYKTYPHPOBATH JaHHBIE ChEMOK
(BKJIIOUAsT JJaHHBIE OOPUCOBKM) HEPAPXUIECKH. Survey moxoxk Ha Karajor B (hailJioBoil cucreme.
Kax n B kaTayore, y HET0O eCTh NMsl, KOTOPOe MCIIOJIb3yeTCsl JJIs 0003HadeHnsT chéMKu. Hazpanme
cbémru (ID wpenTndUKATOP) MUIIETCS OCIe KOMAHJIbI Survey B TON YK€ CTPOKe, YKeJIaTeIbHO
naTuscKumu Oyksamu [thbook 12].

Survey MOXKeT cojiep:KaTh KOMaHJIy input s MOAKIIOYEeHNs Apyroro daiia JTaHHbIX
(obpucoBru wim cbhémiu). Komamma input mMoxker ObITH pasMerieHa JHOO BHYTpU OJIOKa
centerline — endcenterline, mubo 3a ero UpeaeaIaMu:

encoding UTF-8
survey mysurvey -title '"HasBaHue nemeps"
centerline -extend left
title "HasBaHue CbHEMKE"
date 2006.10.26
team "S. Mudrak" notes
team "M. Budaj" clino compass tape
data normal from to length clino compass
1 24.37 12.5 321
2 3 12.56 10 276
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endcenterline

input file.th2
endsurvey

Komanga centerline Takzke MOXKET cojiepKaThb BHYTpU cebst KOMaH bl centerline.

Komanma centerline B mpuBeIéHHOM BBIIE IpUMepe nMeeT mapametp -extend le ft. 9To
O3HAvYaeT, HAPUCOBATh pa3pe3-pa3BEPTKy cripasa HajeBo. [lo ymomganuio Therion pucyer eé
c/leBa HalpaBo. B KadecTBe aJibTepHATUBBI Bbl MOXKETE€ HalllCaThb KOMaHIy extend MexKy
cTpoKaM# JIaHHbIX. Ecin 3a Heit ciaemayer le ft wim right, TO mocaeAyOMKIE YIACTKIA PUCYIOTCSI,
KakK yKa3aHO B KoMaHje. Eciu mociie koMaH bl extend MexKJly CTPOKaMU JIaHHBIX HUTKU XOJIa
creyer normal WM reverse, TO TMOCJEIYIONINE YYACTKA Pa3BOPAYUBAIOTCHA TaKyKe KaK U
IpeJIbLILYIIIe 0 KOMAH/Ibl W, COOTBETCTBEHHO, B IPOTUBOIOJIOKHYO cTOpoHY [thbook 16].

CymectByer  Takyke  extend ignore <stationl> <station2> <station3> iz
u3MepeHuii, KOTopble He JIOJIKHBI UCIOJIB30BAThCH JJIS IIOCTPOCHUS Pa3pe3a-pa3BepTKu. ITo
MIOJIE3HO IS KOJIEIl. JTO CIIOCOO He M300parkaTh XOJIbl Ha paspe3e-pa3sBEPTKE PACTAHYTHIMU.
Cymectyer emié extend < 0..100 > g 9acTu4uHON pa3sBEPTKU 3aMEPOB.

Extend vertical wmcnonb3yercs sl y9acTKOB, II€PECEKAIONINX OCHOBHOI XOI, ecjun
Bbl XOTHUTE HAPHUCOBATH TOJIBKO BEPTHKAJLHOE CMEIEeHHe Ha paspese-pasBéprke. Hakomrerr,
ucnoab3yiite extendhide 4YTOOBI CKPBITH YYaCTKH, KOTOPBIE BOOOINE HE JIOJXKHBI OBITH
n300pakeHbl HA pa3pe3e-pa3BEPTKe.

Komanbl extend mo/zKHBI OBITH Pa3MeIleHbl B COOTBETCTBUN ¢ 0OPUCOBKOIT memiepbl. Ecin
merepa Ha adpuce pa3BEpHyTa BIIPABO, & BBl B BAINX JaHHBIX muiere extend le ft, pe3ynbrar,
BEPOSATHO, TOJIYIUTCH HE TOT, KOTOPBII BbI OXKUJIAETE.

Komana tnput ucrosb3yercs /it MOJIKJIIOUYEHU JIPYyToro (paiiia JaHubIX. B npuBepénnom
BBIIIIE [IPUMEpPe OH BKJtOYaeT B cebs daiin nanubix obprcoBku (pacimpenue .th2). Ecin daiin
nMeeT paciiupenue .th, To 1o MoXKHO omycTuTh [thbook 12].

2.1.3 /lanHble OOPUCOBKU

Daiinbl ¢ TaHHBIMI OOPUCOBKH (HAa3BIBAEMBIE CKPAIIAMI) TIPEJICTABIISIOT OO0 TEKCTOBbIE
daitabl ¢ KOMaHJIaMu JIJId TOYeK, JIMHUM, obJiacTeil, CAMBOJIOB, T€KCTa W T.JI. DTH KOMaH/IbI
UHTEPIPETUPYIOTCS TPU KOMITHJISIIUN ITPOEKTA JJIsi CO3JIaHusd BXOAHBIX (haitaoB s MetaPost.

Komanapl prucoBanus mnepedmucsieHbl B HpuyioxkeHnu 2.9, m OyJIyT ONUCAHBI, 110 Mepe
BO3HUKHOBEHMS UX B HAIINX IPAMEPAX.
IIpumepsnl

Komanga extend ignore
MarautHoe CKJI0HEHNE

2.2 XTherion

[laBaiiTe HAYHEM € OYEHB IIPOCTOTO IPUMepa: KOHPUTYpaImoHHOro daitia u daiiia JaHHbIX
TOJIbKO Oj1HOM ¢béMKU. Tak kak daiiyibl Therion sBisiiorcst TekeToBbIME (ailaMu, BbI MOXKeETE
HAIUCATb UX B JIIOOOM TEKCTOBOM PEJAKTOpPe, HO Tpoiie ucnoab3oBaTh X Therion.

[Ipenmytectso XTherion 3ak/ouaercs B TOM, 9TO 1O Mepe HAIMCAHUS ITUX (PailioB, BbI
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MOZKeTe IIOIPodOBaTh CKOMIIMINPOBATH CBO IIPOEKT, U, €CJIN €CTh OIMUOKM, Cpa3y UX UCIPABUTD.
XTherion momoraer BaM, Bbliesss coobienne o6 omubke B OKHe BbIBOJA (HUYKHEE OKHO) U
CBA3BIBas €r0 CO CTPOKOI B MCXOJIHOM ailjie, KoTopas BbI3BaJjia OIIUOKY.

Teneps 3anycrure XTherion, on 3anmycturcs B pexkuMe KOMIUIAIIN. Bbl MoXkKeTe cO3/1aTh
HOBBIH (baitn koudurypanun (mento "Paiis | HoBblit") nim OTKPBITH U yKe CyIIECTBYIOIIHIA.
[lepeiinure B Karajor basic sroro npumepa. Bol Haiige Tam daiijbl Ajisi 9TON0 IpUMepa:

thcon fig — KoH(MUTYpaIMOHHBIN (ailT;
rabbit.th — daitn TaHHBIX CHEMKH;

rabbit.th2 — caita cKpalloB IJIaHA U pa3pe3a-Pa3BEPTKH.

Orkpoiite daiin theconfig ¢ nomompio XTherion (mento "@aitn | OrkpeiTs"). B Hem
ropoputcst 00 ucnosib3oBanun aitia JaHHbix Tabbit.th, on onpenenser MakeT (¢ uMenem water-
blue) ¢ mByms cTpokamu Kojia Jyist TeX ¥ IBYMs BBIXOJHBIME KOMaHAaMu (export); mepBelil s
wiaHa (Macrrab 1:200), BTOPO#i /171 paspesa-pasBepTKH.

Terteps niepextrounTe X Therion B pexxum "Tekcroeriit pemakTop" u oTkpoiiTe dailn JaHHbIX
(mento "@aiin | OTkpbiTh"). OH MOYTH Takoil ke, Kak (aiijl JaHHBIX Survex, ¢ HeGOJIbITIMI
CHHTAKCHIECKUMHI PA3/IHIUAME, HO Y BAC He JIOJI?KHO BOSHUKHYTH IIPOOJIEM C €0 IOHIMAHHIEM.
Ecim ectb mpobiieMbl, BBl MOXKeTe IPOIATATh O CHHTaKCcHCe JaHHbIX therion B mpusoxkennu 2.9.

Teneps BBl MOzKeTe Bee ckommuanpoBarh (Mento "®aitn | Kommummposars"). XTherion
nepeksodaercs B pexkum "Kommursitop", u psyiom ¢ kuonkoit "Kommusiius" #a KEaThIM (hoHE
nosiByisiercst ¢ioBo "OBPABOTKA". Yepes nekoropoe Bpems jgoskHO mosiBuThbest "OK" Ha
zesiénom. Ecu nosieisiercss "OIINBKA" wa kpacHbIM, 9TO 03HAYAET, YTO YTO-TO MOILIO HE TAK:
IIPOBEPHTE BBIXOHOE OKHO Ha HaJIU4Ue coodInennii 06 ommbKax. Ecau coodienus 06 omubKe Her
(n Therion crenepuposast pdf), ommbka MoxKeT ObITH CBA3aHa C OTCYTCTBYIOIIEH TTPOrpaMMOit
(nu HeNpaBUJIBHOW YCTAHOBKOM, WJIM CPeJIO BBINOIHEHN ): yoeauTech, uro Therion moxer
HaliTH Hy’KHBbIE eMy IporpaMMbl (cavern, metapost u pdftex). Tperuit Bo3MOXKHBIN pe3ysibTaT —
sto "TIPEAVIIPE2KJIEHUE" #a xkénrrom. 1o o3uadaer, uro Therion obuapykua 91o-T0 He
TaK, HO cymMeJst 00oiiTH 910 (HAIpuUMep, OTCyTCTBHE layout JaHHBIX).

Bor moxkere mmocmorperhb crenepupoBannbiii PDF-daiin ¢ momormpio cpejacTsa mpocMoTpa
PDF. Tam He odeHb MHOTO BCErO: TOJIBKO CEIMEHTHI Ha IMO3UIUSIX ITUKETOB U HECKOJBKO CTPOK
3arojioBka. Beqb JaHHBIE OTHOCSITCA TOJIBKO K ChEMKE, U JJAHHBIX OOPUCOBKU IIOKA HET.

OnHako, mpexKjae beM MPOJIOIKUTH, MOIKCIIEPUMEHTUPYHTE eIé HeMHOTO, JT00aBUB
pas3ImdHbIe TapaMeTphl layout, 9Tobb! yBUIeTh, Kak Merserca PDF. O6parurech K Mpuio;KeHn o
2.8 nys 6osiee mmoapobHO# nHMOpPMaIun 0 KoMaHax daiiia Kondurypaun.

PDF npocmorpriuk

Bo Bpewmsi coznmanus KapTbhl, HEYJI00HO HENPEpPBIBHO mepeMemarhcesa Mexk 1y X Therion
u uporpammoit mnpocmorpa PDF. B okme "Kowmmnuisrop" XTherion ects Bkiajka
"TIpenpapurenbubiit mpocmorp PDFE". Eciu Bbr mammmmere tam nms daitna PDF, koTopsrit
BbI I€HEPUPYETE ¢ MMOMOIIBIO therion, To npu Kaxk1o0it ycnerrHoi komnuasanun X Therion Oyaer
ABTOMATUYECKHU BBI3bIBATH Mporpammy mpocmorpa PDF s orobparkenust ykazanuoro daitia.

2.3 TekcroBblili peJaKTOp

Tekcroserit pegakrop X Therion mo3BosisieT 3aUCHBATD U PEJIAKTHPOBATH (1 COXPAHSITH)
JaHHBIE ChEMKH. UTOOBI OH UX IOHSLI, 3T (PalyIbl TOJKHBI ObITh HAIIMCAHBI C UCIIOJIb30BAHIEM
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@ therion komnuasTop - thconfig

Daiin  Pegartuposats  Orno  Momows HaCTpOﬁKM
DPade e HEE| &
source rabbit.th *
layout water-blue Pa6ouwii katanor
code metapost KHOMKa G:/Caving/Library/Therion/Therion by example
def a_water (expr p) = - -
T:=identity; "Komnunuposate” Ko e Ao e T A
thfill p withcolor (0.0, 0.5, 1.0);: theonfig
enddef; Onuyin KorMaHAH ol CTPOKK
endlayout U
chann
select pdxfrabbit KOH(pUrypauuu Komnuanposate
select pdpfrabbhitc CIJ yp u B
p pa
eXport map -projection plan -output rabbit-plan.pdf
-layout-map-header 0 0 = Pop
p pa xap
eXport map -projection extended -output rabhit-xelew.pdf DEANPOCMO
—-layout-map-header 0 110 sw -layout water-blue
Acrobat Reader
ﬂ‘ rabbit-plan.pdf
therion 5.5.2 (2020-10-09) <— BEpCUS] TepMoHa -]

- using Proj 5.1.0, compiled against 5.1.0
initialization file: C:\Program Files (x86)\Therion/therion.ini
reading ... done
configuration file: thconfig
reading ... done
reading source files ... done
preprocessing database ... done
scanning centreline tree ... done
searching for centerline loops ... done
calculating station coordinates ... done
calculating basic statistics ... done
processing extended elevation ... done
processing references ... done
selecting export objects ... done
processing projection plan ... done
average distortion: 3.74%

BblBOAO NOroe
KoMnunayumm

FHERFRFRFRFRFEF export naps & Scraps selection FEFEFEFsFsdsdsdsd
M -£9999999999999999000000000000000000000000000000000000000000000000000000000000000000000000000000000E - |

Onuyn komanapoit crporn Therion. 2210

Puc. 2.2: Komnunanua B8 Therion

cuntakcuca Therion, cm. npunoxkenue 2.9.

YT06bI TEPEKJIIOUNTHCS B TEKCTOBBIH peakTop, BeibepuTe MeHio "OkuO | TekcroBbrit
pesakTop". 3arem orkpoiite dailin JaHHbIX ¢hbEMKE (¢ paciuperueM .th) ¢ TOMOIILI0 MEHIO
"@aitr | OrkpbiTs" wam cozpaiite HOBLIN ¢ oMorbio Merio "Paiir | Hosprit".

2.3.1 Ilanesb ynpaBJiieHUd

[Tanens yrpaBjieHus TEKCTOBOTO PEJIAKTOPA COJIEPIKUT:

® CITMCOK OTKPBITHIX haitioB jmamHbIX Ha BKIaake "@aitier". [leiicTBuTe/15HO, MOYKHO
OTKPBITh HECKOJIbKO (haitjioB ogHoBpemenHo. Ilpn Haxkatnm Ha nMmsa daiiaa B CIHCKe,
OH TIOSIBJISIETCS B OKHE DEJIAKTHPOBAHMUS;

e TeKyllast KOIUPOBKA, ¢ BO3MOXKHOCTBIO €€ U3MEHEHUs Ha OJHY U3 JOCTYIIHBIX;
e dopMa I BBOJA JaHHBIX Ha BKJajke "Tabimia qanabix";

e Briagka "llomck um 3amena" g momcka B pailyie JAHHBIX, OTKPBITOM B OKHE
PeIaKTUPOBAHMS.
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@ therion TexctoBoit peaakTop - rabbit.th = =] ﬁ
Daitn Pepartuposate  Okvo  Momowp

OFEde | a2e | [HEMF %

survey rabbit gtitle “Rabbit Cave#——— Ha3BaHWE CBLEMKU

.- bbit.th VIing / Thenon/ Thenon
centreline '\cbel\"ll{a /'
£ix 15 20 40 645.23 " OJTOK HUTKU CMUCOK s
xopa ¥ /
date 1997.08.10 CbaHHOB
team "Martin Budaj™ AaHHbIX
team “Stacho Mudrak” O | ]
team "Miroslav Hofer"” Kogpposra iso8859-2
KoAnpoBKa
units compass clino grads AP Visrennme ”alt"'f'3
data normal from to compass clino tape 1—-—-_.____ TekcTa Tabnmua AaHHbX
cbopmaT JaHHbIX CBEMKHU
OnpeagnuTb ¢ opMaT AAHHBIX
o 1 200 -5 6.4 - 3
1 2 73 8 5.2 rom 5
z 3 42 0 2.09 cpopma . %
3 4 82 8 4 BBOOA ~
a 5 a1 -8 8.28 tape 8.26x
AaHHbIX
4 6 354 -5 10.8%  [JaHHbIE . campass 5.1fx
& 7 358 5 7.08 A CbEeMKHU
- & 260 1 2 73 CbEMKHU clino 5.1fx
8 9 382 8 7.28 [ Beog Homepa cnegyrowigro nuketa
9 10 308 2 6.59
10 1 373 _1a 3,44 MepecTponTh BHIAENEHHBIE AAHHBIE
11 12 276 -2 6.97
11 13 390 62 4.98

flags surface
13 14 295 3 11.9
14 15 170 2 23.28
extend ignore 5

extend ignore 12

endcentreline

TexcToBbIN 6147 20:43

Puc. 2.3: TekcroBblii pegakTop

2.3.2 Tabauna JaHHBIX ChbEMKH

Bruagika "Tabumma ganabix” yopornaer pydHoi BBoj gaHHbIX cbéMku [thbook 29]. TTocse
BBO/Ia JIJINHBI BBI TIepeXoTe K cieyiornieil 3amucu ("compass"), Haxkumas xiasuiry "Bsox"
uu kiasuiry "Tab". Takum ke o6pasom BeI epexojure K 3arucu clino". Yrobsr okoHUaTE THHO
BCTaBUTH JaHHble B daiti, HaxkmuTe "Brox". Ecin Bl Haxkmére "Tab", kypcop nmepemectures
Ha moje "from".

[Ipu ka0t BcTaBke ganubix dpopma "Onpenennts dopmar JaHHBIX" 0OHOBIISIETCS s
CJIEJTYTOIIEro BBOJIA JaHHBIX. Harpumep, ecium Bbl TOJIBKO 9TO BBEJIN JTAHHBIE JIJIS M3MEPEHUsT
16-17, rekcroBasg B moJte "from" cranosurca "17"; a "to" cranosurca "18". Eciau daxkok "Box
HOMepa CJIEYIONIEro muKeTa' akTHBeH, Kypcop MO3UIMOHUpyeTcs Ha 3aeMente "from" (B sToM
cllydyae 3HaUeHHe Tak:Ke 0OHOBJsiercs ). Femm duiazkok He aKTUBEH, KypCop HAXOJUTCST B 00JIaCTH
BBOJIa TeKCTOBOI 3armcu "length".

Bamucu B JIEBOM CTOJIOIE OIPEJIE/ITIOT TOYHOCTh JAHHBIX, T.€. KOJUIECTBO MUMP MOcse
TOYKHY JIJIs 3HAYEHNH, 3anncanibix B daitae. Hanpumep, "6.2fx" mjs qiuHbr roBOPUT, 9TO HYZKHO
3aIMCaTh 3HAYEHUSI C JIBYMsl JdecaTUIHbIMI Tndpamu. s HazBanuit nmreros B ".6s" numryres
[EPBBIE ECTh CUMBOJIOB HA3BAHUIA.

Kaonka "Omnpenenmuts dopmar gaHHBIX" MOKHA YCTAaHOBUTH (DOPMAT JIAHHBIX B
COOTBETCTBHU C 3allUCaHHbIMU JaHHbIMU. [TocsenoBarenbrocts feitcrsuit [M. Slukal:
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HanumuTe (UM CKOMUPYHTE U BCTABbTE) CTPOKY 3a/Iaf0MLyi0 (hOpMAT JIaHHBIX;
HazkMuTe Kiasuiry |Bsogul;

KOIJ[a KypCOp HAXOIUTCS IPSIMO IO/ CTPOKOW (opMaTa JaHHBIX, HAXKMHUTE KHOIKY
"Oupemgenmnts popMaT JaHHBIX';

4. BBeJIUTE JAHHBIE ChEMKI.

Chauanra nastemume knonky "Onpedesumnv dopmam dannwoiz”. Imo obnosasem popmam 6
COOMBEMCMEUY C BAULUMU OUHHBLMU. SAMEM 6Bl MONCEME USMEHUMG CIPOKYU POPMAMUPOSAHUSL
(komopuwie caedyrom cmumo gynxyuu printf() C), wmobv, omgpopmamuposamsv darnvie 6
mabauye. [S. Mudrak].

Byabre BHuUMaTEBbHBI, TaK KakK JAaHHbIC, BBEJICHHbIE B TaOJ/UILy, BCTABJSIOTCH B
daiin (OTKPBITHIE B OKHE PeJIAKTUPOBaHUsI) B TEKYyIIel 1mo3uiuu Kypcopa. [losromy mepes
ucriojb3oBarreM "Tabmibl gaHHBX" TOMECTHTE Kypcop Ha IMyCTYIO CTPOKY B OJ10Ke centerline.
[Iepexom Ha HOBYIO CTPOKY IPOUCXOJUT ABTOMATUIECKH ITOCJIE KayKJI0W CTPOKH JTaHHBIX.

2.3.3 Ilouck u 3amena

[Tarensp TEKCTOBOrO pemakTopa, KakK W IMaHeJ b PeJaKTopa KapT, UMeeT BKJAIKY s
BBITIOJIHEHNS TIOMCKA TEKCTa B OTKPBITOM (haiiie 1, mpu HeoOXOAUMOCTH, ero 3aMeHbl. Bee daiiib
therion saBistioTcst TEeKCTOBBIMU (hailiaMu; 1ake PUCYHKN HAIIMCAHBI KAK TEKCTOBBIE KOMAHIBI.
[TosTOMY 3TOT IOUCK BCETIa SIBJIAIOTCS OUCKOM TEKCTA.

B tekcToBOM pesakTOpe pe3ysIbTaTr MoucKa oTobpaxKaeTcd B dailie, BhIIesis KPDACHBIM
I[BETOM CJIOBO (M cJioBa), KOTOpoe ObLio HaiijeHo. /[ljs peakTropa KapT pe3yJsibrar
oToOparkaeTcsl B OKHE PUCOBAHUA, BhIIEAAA I'padUIECKUl 3JIeMEHT, HAllJIEHHBII ITPU ITOUCKE.

Ota dyHKIug onucana B pasjesie 4.4.

2.4 PepakTtop KapT

B pexkume pesrakropa Kapt XTherion M0KHO 3aIliChIBATH, PEIAKTUPOBATH U COXPAHATD
daitibl ¢ JaHHBIME 0OPUCOBKH, Ha3biBaeMbIMU (haitiamMu KapT. CHHTAKCHUC 3TUX (DailioB COBCEM
He ciaoxkeH. OIHAKO, U3-3a MHOXKECTBa 3HAUEHU apryMEeHTOB KOMaH/Ibl, IIPOIIE MCIOJIH30BATD
pPeJIaKTOP KapT, YeM IHCcaTh KOMAaH bl B TEKCTOBOM pPeJlaKTope. Bbl JTO/IZKHBI IIOMHUTH, UTO
XTherion ue spisierca WYSIWYG (4ro BuauTe, TO 1 mosydaere), u OH OTOOparXKaeT TOUKU 1
JIMHUU TaM, TJie Ha KOHEYHOM PUCYHKE OYJIyT CUMBOJIBI, METKHU U T.JI. PelakToOp KapT UMEET JIeJIO
TOJIBKO € 9acThIO rpadudecknx KoMan 1 therion. OpHako daifibl KApThl MOKHO PEJaKTHPOBATH C
IIOMOIIBIO TeKCTOBOrO pepakTopa X Therion mim 06010 Ipyroro TeKCTOBOro pegakropa. Kpowme
toro, XTherion He BbIO/IHIET HUKAKON ITPOBEPKU CHHTAKCUCA. FIMHCTBEHHBIH C110co0 HaiiTu
omubku — 3amyctuTh Therion. /Ipyroe orpanmuenne XTherion coctoutr B TOM, 4TO y HETO
HET IOJICBETKM CUHTAKCHUCA, YTO ObLIO ObI OYEHDb IOJIE3HO JI/Isi OOHAPYKEHUs OMMUOOK BO BpeMs
3aIUCH.

st mepexstiovueHnst B pexKuUM peflakTopa KapThl BeiOepuTe MeHio "Oxkno | Pemakrop
kaprhl". Okuo XTherion nmokassiBaeT 06/1aCTh pUCOBaHUS ¥ TaHe b yipaBieHus (cboky). Ha
IIOCJIeJIHE PACIIOIOKEHBI CJIE/IYIOIIe BKIIAIKM:
e "Komanmae!l B (aitne": cumcok 3/1eMeHTOoB daiiia KapThl;
e "Ilouck u BeIAeaeHue": nckaTh rpadudecKue 3JIeMeHThl B daiile KapThl;
e "IIpocmoTp KoMaHIbI": TEKCT KOMaHIbI, KAK OH OTOOpaykaercs B (hailie KapThl;

e "Touka'": ToueuHble OOBLEKTHI Ha KapTE,
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o "Jlunus": juHeliHble O0BEKTHI HA KAPTE;

e "Touka yiunun": TOUKK JTUHUY;

e "ObGnactn": mIoma Hbie 9JIeMEHTHI Ha KapTe;

e "Ckpar": cKkpalbl U3 KOTOPBIX COCTOUT KapTa;

e "PemakTop": TeKCTOBBIN pelakTOp JJIsi JOCJIOBHON BCTABKHU TEKCTa B (hailil KapThl;
e "Sona pucoBanus": ynpasjeHue 00J1aCThIO PUCYHKA;

e "®oHoBble M300pazkeHus": ynpasieHne (POHOBLIMU U300PAKEHUAMU (9TU U300paYKEeHUs
He BKJIIOUEHBI B BBIBOJ).

Y penrakTopa KapT ecTh JBa pexkuMa paborbl: "Berapka" m "BeiOOp'. Ilepekirouenne
¢ "BcraBurh" mHa "BBIOpaTh" OCyIIecTBisiercss Haxkaruem Kiasumm escape ("Esc"). Bwr
nepex/rodaerech ¢ "Boibparh” Ha "BeTaBuTh", KOTIa BeIOMpaeTe ogHO 3 MeHIO "PegakTupoBaTh
| BeraBurs" (mii ¢ HOMOIIBIO SKBUBAJIEHTHON KOMAH/IBI, WJIH SIPJIBIKA). B 3aBHCHMOCTH OT MEHIO
BBl BCTaBJIsieTe TOYKU, JTUHUU WK 00/1acTu. BeraBKa cKpalta Wi TEeKCTa OCTaBJISeT PeTaKTop
KapThl B pexknuMe "Boioopa.

2.4.1 CozaaHue puUCyHKa

[Tpu BoIGOpe Mento "Daiin | Hopblit" 0b1acTh prcoBaHus CTAHOBUTCS YKEITOH U TOTOBA K
pucosanuto. Crauasa coxpanure dbaits, npucsons emy nmsi: Merto "®aiin | Coxparuth Kak'.

Y100BI OTKPBITH CytiecTBY Ot daiia th2, ucnonbsyiite mero "®aitn | OTKpeiTh" win
"@aitn | OTkpbITh (6€3 pUCYHKOB)", ecii BbI XOTUTE OTKPBITH ero 6e3 3arpy3ku (hOHOBBIX
u3o6pazkenuii (4To GbiCTpee).

Mento "PemgaktupoBarh" mMeeT MOAMEHIO, OTHOCATIINECS K PEIAKTOPY KapT:

e "BeraButh", ¢ BO3MOXKHOCTBIO BbIOOpa Mexkay "roukoit", "mmHueit", "obmacreo',
"tekcrom" 1 "ckpamom";

e "BceraBuTh nzobpazkerue s 3arpy3Ku (POHOBOTO M300PaKEHNSI.

Bt MozkeTe mepemeriaTh puCcyHOK HayKaTHEeM U IepeTacKUBAHUEM ITPABON KHOIKHU MbIIIH.
Bor MmoxkeTe uzmennTh MaciiTad, BIOpAB HOBBIN Ha BKJa ke "3oHa pucoBanus' WM ¢ TOMOIIHIO
mento "Penakrupsars | Macmma6" wim mpu moMoru KHOIOK + — Ha MaHeJH WHCTPYMEHTOB.

2.4.2 @PoHOBBIE N300pa*KEeHUA

Teneps orkpoiite donoBoe u3z06paxkenne (mentoo "Pemakrtupoars | Bcerasuth
mzobpazkenne" ). XTherion monnmaer nzobpazxenus B popmare GIF, PNM, PPM u XVI (xvi
— BekTopHbiii popmar XTherion). Eciu y Bac ycranosieno pacmpenne tklmg st Tel/ Tk,
XTherion moxkeT 3arpyzxkath Takxke nzobdbpazkenuss B ¢popmare PNG u JPEG.

Kax obbsacramn M. Ciryka (cM. pHCYyHOK HIXKe):

Xvi osnawaem XTherion Vector Image. Ocnosnan udes cocmoana 6 mom, “4mobdwl
UCTLOAB30BAMD OGHHDBIE NEULEPHBLT USMEPEHUTE 6 Kavecmee (PoHa, 4mobvl, pucosamsv Kapmy
HenocpedcmeenHo 6 newiepe. Bul o0num 3amepom wavunaeme ¢ HanucaHus @ataa th u
eenepupyeme datia .xvi. 3amem 6v. ucnosvdyeme smom @dalia 6 Kawecmsee GoHa 6 HOGOM
catine .th2 u pucyeme wacmsv cmenv, newepovl. 3amMem 6bl NEPEKAIOUGEMECH 8 MEKCMOBHIL
pedaxmop, dobasaseme 6Mopoe USMEPEHUE, KOMNUAUPYEME U 8038PAULLEMECH 8 PEAAKMOP KAPM.:
POHOBVIT PUCYHOK USMEHUACA 8 COOMBEMCMBUYU € HOBUMU JaHHuMYU. OH CMECMUACA, U 6AM,
B03MONCHO, NPUIEMCA NEPeMEecMuUmMsd €20 ¢ nomouyvio krnonku "Ilepemecmums 6" snemenma
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ynpasaerus "Donosvie uzobpasicenun". Bow npodoasicaeme pucosamv newepy u max dasee.

# therion peaakTop kapr - (new file).th2 ‘ —r= ﬁ‘
Daiin  Pegaruposate  Oxwo  Momowp

OPEde | ae | DEME

T

Komanap: & daine

Mownck n Belagnenne

MpocmoTp Komanap

HiobpaxeHue
CTeH nellepsbl Touxa
_':_ INuenn
e
Touxa nuHun
D6nacrs
\_/’_\ Cepan

Peaaxtop

Jona pucosarna

-128:-128 - 522:522
[2s0 |20 5217 5217

S C(TaHOBWTE ‘ AsTo |

MacwTab 100 %

Donosbie nobpaxerna

XVI nsobpaxeHue
(ceTka n oBa U3MepeHus)

™~

Berasra ‘ Yopars

nosuupa 0:0
MNeperrecture ‘ 0 0

Mosepx Bcex ‘ Moascern

gamma L.00 Copoc

KHorKa MNepemecTutb
L]

M norasate

Mok asate/cnpaTate msobpakenne _ 508.0:-3.0 2149

Puc. 2.4: Ncnonb3oBanne xvi n300parkeHust

Bur moxkere 3arpy3uth (hoHOBOE U300parKeHne TakzKe ¢ IMOMOIIbIo KHONKH "BeraBuTn"
Ha BrJtajke "®@onoBbie n300pazkenus". OoHOBbIE N300paYKEHUs HE SIBJISIOTCS YaCTbIO PUCYHKA,
HO 3arpy2KaroTcsd B MMaMsTh U UCIHOJIB3YIOTCs JJIsi PUCOBAHUS CKparioB. UToOOBI yIaanuTh UX,
ucnojb3yiire kuonky "Yaamnte" Briagkn "@oroBble m300pazkenus". [{st SKOHOMUU CHCTEMHBIX
PECYPCOB MOYKHO TaKyKe BPEMEHHO YIAJNTh UX U3 IMaMsITH, ¢ ITOMOIIbI0 (Jiazkka "BUIIMOCTE".

Y Bac MOXkKeT ObITh HECKOJIBKO (POHOBBIX M300ParKeHUil O THOBPEMEHHO, BHIOEPUTE OJTHO U
nomectuTe ero nepe ocraiabubivu ("'Tlepemecturs Brepén") min nozazu ("Ilepemecturs Hazan").
Ucnosib3yst MOI3YHOK, Bbl MOXKETe 0TOOPA3UTh €ro TeMHee (IIepeMecTuTe TMOJ3yHOK BJIEBO) UK
ceeriee (Brpaso). Hakorerl, BbI MOXKeTe HepeMeniaTh KayKIblil 3JIeMeHT 00JIaCTH PUCOBAHUST
HE3ABUCUMO JIPYT OT JIPyTa, BBEJsl HOBYIO MO3UIMIO U UCIOJb3yst KHONKY '"llepemectntn",
WIN TIepeMelaTh y/Iep:KuBas HayKaToil MPaByio KHOMKON MbIm. Kcim nMeercs: HECKOIBKO
HEePEKPBIBAIOIINXC (DOHOBBIX M300pPAKEHM, BBl MOYKETe MEePETANUTh UX BCE WIN TOJBKO OJIHO:
JIBaXKJIbI TMEIKHYTh, I9TOOBI TEPEKTIOIUTHCA MEXKJTY PA3IMIHBIMUA BOZMOYKHOCTSIMHE.

Hesp3st moBepHyTh MM M3MEHHTL MACIITA0 KaKIOr0 M300parKeHUs B OTEIHHOCTH.
[TosroMy peKOMEH/IyeTcsl MOATOTOBHTH OTCKAHHDPOBAHHBIE H300parkKeHHsi € OJUHAKOBOIL
OpHeHTAIHeil U OJMHAKOBBIM pas3pellenneM (IIMKCeJIb Ha MeTp, TO ecThb ¢ TeM ke DPI, ecim
H300pakeHns NMEIOT OJUHAKOBBIT MacmiTad) [thbook 29).

Mento "lIpaska | Apromogronka" (mam anasormdnast KHonka Bkiaagkn "O6macTb
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pucoBanus") ompejesisier pa3Mep 06JACTU PUCOBAHUS, UCIOJIb3ysl (POHOBBIE M300ParKEHMUs,
1 M3MeHsieT pa3Mmep kénroro xoscta [thwiki 2|. Beibepure 510 MeHIO mOCTE 3arpy3Ku (hOHOBOTO
n300pazKeHusi, ITOObI 0TOOPA3UTH €0 B cepeanHe 00JIaCTU PUCOBAHMUSI.

Ota DYHKIN TaKKe OYeHb IT0JIe3HA, KOTJIa BbI CO3/1aéTe CKpAall, MCIOJIb3ysd (DOHOBOE
n300pazkeHue, 1 BaM HEOOXOJMMO BCTaBUTDL JIPYroe M300parkeHue, 9ToObI MPOJIOJIZKHUTE €ro.
CuavaJia BbI BeTaBJisieTe HOBoe n300pazkenue (Mento "Penakruposars | BeraBurh nzobpakenue" ),
3aTeM IepeMeniaeTe ero B IpaBubHOE TOJI0KeHue (ucrosib3yiire Kuonky "Ilepemecturs B"
ssiemenTax yrpasienus "@onosbie n3obpakenus" ). Hakoner, vaxas kHonky "Apromnoaronka"
B "Ob6sractu pucoBanus", Bbl peryaupyere pa3mMep X0JICTa, 9TOObI OH COJIEPKAJ BCe BCTABJIEHHBIE
BaMU U300paKeHUs.

Bur MokeTe OJIroTOBUTH M300pazkeHus, paciedaTaB Ha OyMare HUTKY XOJla U HapPUCOBAB
KOHTYP CTEH Temepbl BOKpYr Heé. Miam BBl MOxKeTe HAIPAMYIO HUCIOJIL30BATH aOpPUCHI,
HapUCOBAHHBIE B TIEIIEPE, OJIHAKO OHM JIOJI?KHBI OBITH HAPUCOBAHBI C YKAa3aHUEM JIMHEHHOTO
MacIiTadba, HalPUMeEp, ¢ IMOMOIIbI0 TpaHcrnoptupa Therion mim MUIINMETPOBO Oymaru, u
YIJIOBOIO MaciiTaba ¢ TOYHOCTBIO 15 I'PaJLycoB.

Her npsimoro criocoba HaleuaTaTh KapTy Xvi, HO Bbl MOXKeTe creHepupoBaTh KapTy pdf co
Bcemu djieMenTamu xvi. Vcnosb3yiite komany export ¢ BoiBojioMm B popmare pdf u ycranosure
I[BET TIEPEJIHErO TTaHa omiueit -color map-fg. Eciu y Bac yke ecTh KaKue-TO CKpaIllbl B BAITIX
JIAHHBIX, BaM HY?KHO ONPENeNTh map (B ChEMKE CaMOro BEPXHErO YPOBHsI) U BBIOPATH €€ ¢
MOMOIIBIO select ee miepe KoMan1o#t export. Hanpumep:

source
map my_map
top_level_survey
endmap
endsource

select my_map
export map.pdf -layout-color map-fg 80

2.4.3 Ckpan

Kapra mermepsl coctapiisiercs 3 CKPaIloB M KayKIbIH 3JIeMEHT KapThl JOJ2KEH HAXOIUTCS
BHYTpH cKpana [thbook 17]. Ckpam — 5710 gacTh abprca, KOTOpast COOTBETCTBYET YaCTH IeIepbl
0e3 mepeKpBIBAIONINXCA XOA0B. UTOOBI 00/IErYUTh COeIMHEHNE CKPAIoB Ipu (hOPMUPOBAHUU
00I1Ielt KapThl, YKeJIaTeJIbHO Pa3dUTh €€ Ha OTIEeIbHbIC CKPAIlbl B MECTaX IJie Iellepa sBJISTeTCs
"mpocroii" (mpocreie rasepen 6e3 passuiok u 3aioB). Therion Book rakxke mpejaraer
OTPAHUYINTH pa3Mep Kaxkjaoro ckpama g0 100 M. 9TO MPOMCXOANT M3-3a OTPAHMIEHUsT Pa3MepOB
pucytka B MetaPost, koTopsriit cocraBiser okoio 1 M. Ckparr 100 m B macmrabe 1:200 obpasyer

durypy paszmepom oxosio 0,5 M.

Tenepsb BcTaBbre ckpail: BeiOepute MeHio "Penakruposars | Berasuth - ckpan", win
kuonky "Bcrasurh ckpan" ma Briaagke "OObexThl", mian coderanmem Kiasuin Ctrl-R. Bor
MOXKET€e 3aMeTHUTh, 9TO Ha BKJajke "IIpocmorp Komanapl" 1mosiBUIach HOBas CTPOKA, KOTOPast
HAYUHACTCH C scrap scrapl ... . DTa BKIa/Ka [oJIe3Ha JIJisl IIPOcMoTpa KoMmam 1, koropbie X Therion
3anuchiBaeT B aila JaHHBIX KapThl, sl KaxK10ro rpaduaeckoro siaementa [thwiki 10]. Ecau
BBI IpoBepuTe BKIaaKy "Komanmer B daiise", BB yBUIUTE TPU CTPOKM:

scrap
endscrap
end of file

37



Bce snemenTsl, KOTOPBIE IPUHA/ICIKAT CKPAILY, OY/yT HAXOIAUTHCI MEYKJLY IIEPBBIMU JIBYMSI
CTPOKAMH.

Ber moxkeTe momecTuTh 60J1ee ojHOTO ckpana B daitn .th2. B sTom ciydae Ha BKJIaJKe
"Komanael B (aite" Oymer Gosbie OJI0KOB scrap — endscrap. BazkHo, 9TOOBI IIpU BCTaBKe
rpaduIecKoro 31eMenTa ObLT BbIJIEJIEH OJINH CKpall, 4TOOBI 9JIEMEHT MOMaJ1aJl BHYTPh Hero. Koria
BBI BCTaBJ/IsIeTe CKPall, OH BBIOMpaeTcs aBroMaTndecku. [loaroMy, ecim Bbl HA9HETE BCTABJIATH
rpadguvuecKne 3JIEMEHTHI [IOCIe TOr0, KAK BCTABUTE CKPAIl, OHU MOIA/yT BHYTPb HETrO.

Brragka "Ckpan" mosBosisier m3MeHsTh CBOWCTBa ckpara. Hambosiee BayKHBIMI SBJIAIOTCST
THUII IPOEKINK U uieHTHUKATODP (Ha3BaHue cKparna). B ojHuM CBOMCTBOM CKpalla, sIBJISIETCSI
aBrop. Cunrakcuc: -author date name, nanpumep author 2007.10.10 "Huxkomait VBaHoB"
(ecyim mMsi COZIEPKUT TTPOGEJI, OHO JIOJIZKHO ObITh 3aKJIFOUEHO B KaBbIYKHU ). ABTOP oTOGparKkaercs
B pazjene "KamepaisbHas obpadborka:" 3arosoBka Kaprhl. JIpyrumn mapaMerpaMu siBISTIOTCS
3aroJIoBOK, -title, m aBTOpCKUe IpaBa, jgata -copyright date.

B Hu:KHeil 9acTn OKHa €CThb JIBa MAJCHBKHX KPACHBIX KBaJIpaTa, COCINHCHHbBIC CTPEJIKOI.
Onu cayzkar I MacIITabOMpOBaHWA CKpalla, €CJIM B HEM TOJLKO OJIMH IIMKET, HAIpUMeEp, B
cilydae m300paskKeHus IIOIEePeUHbIX cedeHnii. dTo0bl onpeeuTh MaciTad CKpana, Bbl JOJKHBL
[EePEeTAIUTh KBAJPATHI B IIPOTUBOIIOJIOKHBIE YIJIbl (UIEAJLHOIO) IPSIMOYTOJIbHUKA, KOTOPbIH
COJIEP2KUT PUCYHOK. Hampumep, JIeBbIil - B JIEBbIIT HUXKHUI, a MPaBbIil — B MPaBbIil BEPXHUIA
YIUIbL. 3aTeM BbI JIOJKHBI HA3HAYUTH KOOD/MHATHI STHM JBYM TOUYKaM (BBIPA’KEHHBIM B METPaX,
eCJIM BbI UCIOJIb3yeTe MeTp Kak eIuHuIly u3Mepenus): Hanpumep (0,0) mis seBoro u (mmpuHa,
BbICOTA) JIJIst TIpaBoro. Kpome Toro, Bbl MOXKETe OCTaBUTH CTPEJIKY MOPU30HTAIBHON U yKa3aTh
ee peaJibHbBIl pa3Mep, T.e. HA3HAYUTDH JABYM KBajparam koopauaarst (0,0) u (pasmep,0).

[Tosnoxkenne KBajapaToB 3aMaéTca B (haiiyie .th2 ¢ IOMOIIBIO OIIINK B KOMAHIE SCrap:
-scale [0 0 200 200 0.0 0.0 10 0.0 m]

[Tepsbie geTbIpe amnciaa — 1o Koopanaarel X1, Y1, X2, Y2 na pucynke. Cjieyromnime 4eTbipe
YUCTIa — 9TO peasbHble KOOPAMHATEI, 38 KOTOPBIMU CJIEIYIOT €INHUIIBI M3MEePEHNUS.

[Tonoxkenne KBaJpaToB oOIpejiesisieT TakKxKe OpHEeHTaIlnio pucyHka. Harpumep, ecian
KBa/IpaThl PACIIOJIO?KEHBI Ha, YepPTeKe 10 JUATOHAJN, ¥ MbI IIPUCBOUIN UM KOOPIUHATHI KapThI
(0,0) u (10,0), pucyHok moBopaunBaeTcst Ha 45 rpajlycoB MO YacoBOii CTpeJIKe, KaK MOKA3aHO
HIKE.
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Puc. 2.5: Macmrabupyiorue TOYKld ¢ pa3BOPOTOM

Eciu nonepednoe cedenne nveeT Macitad, OTIMIHBIN OT TIaHa (W pa3pe3a-pasBePTKN ),

38



4 plan.pdf - Adabe Azrobat Reader DC = (@ X
Fle Ecit Vi Sign Windos  Hel

|

Home Tools plan pf x @ signln

e B a RO ® an - o 4 3 %

s} o}
@ — D)
< - &
B
B
2zl
4 4 0
=
A
pa3BopoT L %
10m !

Hnnra: 30 m

"

Puc. 2.6: Pezynbrar

HeOoOXO MO TiepecunTarTh KoopauHatel. Hampumep, eciu maan 1:1000, a cevenne 1:500, BbI
JIOJIZKHBI yIBOUTH 3HAYEHUS KOOPJIUHAT KapThI.

IIpumepnr

MacmrabupoBanue ckpara

2.5 Toukm

Touka — 310 IIOBUINA Ha KapTe IICIepbl, I'/Ie Therion HapucyeT IlemepHble CUMBOJIBI,
IIOAIIMCH, TOYKHU IINKETOB U T.I.

Touku nukeroB — ocobennbie. OHM OYEHb BayKHBI, IIOTOMY YTO TO3BOJISIOT TOMECTUTH
OOpPUCOBKY B COOTBETCTBHUU C MH(MOPMAIHEHl M3MEPEeHNil HUTKU X018 ChEMKHU.

2.5.1 Iluketnl

Yro6bl coeUHUTH OOPUCOBKY C HUTKON X0Jia, HeOOXOIMMO BCTaBUTH B CKpall TOYKHU
mkeroB (T.e. Toukm THna station). Beibepure menio "IlpaBka | BeraBurh - Touka' m
MIEJIKHATE JIEBOI KHOIKOI MBIIIN B MecTaxX Ha (hOHOBOM M300pParKEeHUN, TJ1€ HAXOIATCS THKETHI.
Her nHeobxomumocTn, 9To0bI (POHOBOE M300parkeHme ObLIO HapHUCOBaHO uiaeabHO. Therion
1103a00TUTCS O TOM, YTOOBI PACTAHYTH €ro, 9YTOObI OHO COOTBETCTBOBAJIO ITMKETaM Ha HUTKE XOJIa
(TO ecTb, WX IMOJIOKEHUSIM, U3MEPEHHBIM HHCTPYMEHTAIBHO).

Korma Bel Haxomurech B pexknme "BeraBuTh TOUKy", B ¢CTpOKe COCTOAHUS OTOOParKaeTCst
kpacHoe coobmienue "BeraButh Touky". UToObl yOemMTLCH, WTO BBl HE OINIUOJIUCH, BbI
mMozkeTe ckomrmanposathb (MeHto "@aitr | Kommmmposars" nim kimasumeit F9) u XTherion
[EPEKTIOUNTHCA B OKHO KOMITHJISITOPA U CKOMITHJINPYET MPOEKT. Ec/in Bee B Mopsijike, Bbl MOXKeTe
zameTuTh 3eséHoe coobmenne "OK", u XTherion Bo3sepaiaercst B OKHO pelaKTOpa KapThI.

Ha Bxiajke "Touku" BBI MOKeTe BbIOpaTh TUI BCTaBjsgemoit Touku. [lociie BerOopa Tum
OCTaETCs HEM3MEHHBIM JIJI BCEX BCTABJISIEMBIX TOUYEK, MTOKa BBI €ro He mepeksounTe. [Tosaromy
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y/I00HO BCTaBJIATH TOYKM I'PYIIIAMU 10 UX THUILY. THUIl CyIecTBYOIeil TOUYKN MOYKHO U3MEHUTD
IIEJTKHYB Ha Heil IpaBoil KHOIIKO# MBIIIIH.

Teneps BcTaBbTE HECKOIBLKO TOYEK IMUKETOB W YCTAHOBUTE Jjig HUX omnuio -name N, rae N
— Ha3BaHWe NUKeTa B (haiijie JaHHbIX cbeMKH. Kak Mbl yxke roBopuin, X Therion coxpansger Tur
1OC/Ie/THENl BCTABJIEHHOI TOYKHU, TIO9TOMY yJIOOHO BCTaBJISITH BCE MUKETHI OJIMH 3a JIpyruM. BoJiee
toro, XTherion obnoBsgeT onmuio -name N aBTOMATHYECKH MIPU KaXKJI0i BCTABKe, YBEJININBAS
snadenne N. [TosTomy BaM HY?KHO TOJIBKO OBITH OCTOPOXKHBIM U UCIPABJIATH €0, eCJIM HOMEPa
MIIKETOB Yy BaC U3MEHAETCH TO-JIPYyTOMY.
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Puc. 2.7: Touku nukeroB

2.5.2 Ipyrme Tuibl TO4YeK

Ecrp MHOrO THNIOB ToYek. Hekoropblie n3 Hux:

e nuTKa XOja: station (TouKa THKera), section (TOYKa IMONEPEYHOTO CevYeHus), ertra
(momostHUTEIbHAS );

e IelepHbIe CUMBOJIBL: air (Tsira Bo3iyxa), water (Boga), source (McrouHuK), sink (cTok);

® IeOJIONMYECKHE CHMBOJIBL anastomosis (anacromosuc), breakdown (3aBan), scallop
(dbacerkn), pillar (konouna), karren (Kappsl);

e criesieoTeMbl: aragonite (aparouut), pearl (mermepHbIil xemuyr), crystal (Kpucrast),
disc (muck), stalagmite (cramarmur), stalactite (cramakTut), soda straw (cTaJaKTUTHI-
Makapousl), helictite (requkTur), popcorn (Kopasmuter), column (cramarsar), moonmilk
(JIyHHOE MOJIOKO);

e oroxkenus:: snow (cuer), ice (nén), sand (necok), block (ruwiba), rock (kamenn), clay
(romuna), calcite (kasbrmr), pebbles (rasnbka), gypsym (rumc), guano (TyaHo);

e obopyoBanue: anchor (Touka HaBecku), traverse (TpoJuieii), rope (Bepéeka), ladder
(yrecTHuIA);
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e OKOHYaHME Xoza: entrance (Bxox), narrow-end (BeprTuKajbHasi y30CTb), low-end
(ropusoHTaIBHAS Y30CTh), continuation (BO3MOXKHOE HPOJIOJIZKEHNE);

e wvetku: [abel (nommuces), remark (3amerka), altitude (BbicoTa Ha L yPOBHEM MODS), passage-
height (BeicOTa X01a), station-name (HasBaHue nukera), date (mara), height (BeICOTA
yCTyIa,/KaMiHa / KOJIOJIA);

e sipyrue: archeo-material (apxeojornueckue HaxojKu), paleo-material (najseoMaTepualibl),
camp (narepn), root (KOpHU pacrenuii), note (3amucsw).

HeKOTOpre THUIIBI TOYE€K MOI'yT 6I:>ITb JAOIIOJIHUTEJIbHO JCTaJIU3NPOBaHbl C IIOMOIIIBIO OIIIUKA
-subtype:

e station moxKeT OBITH temporary, painted, natural win fixed. Ecan moarun He ykasaH,
OH dBJdeTCd temporary;

e air-draught moxet ObITh summer, winter nin unde fined. Ecau mogTun He ykasaH, 9T0O
unde fined,

e water-flow moxKeT OBITH premanent, intermittent wnu paleo. Eciu nogTun He ykasaH,
3TO premanent.

JorycTrma 3a1mmch MOJITUIIA BMECTe ¢ TUIIOM 4epe3 jaBoeroune. Hampumep

point 403 522 air-draught -subtype winter -orientation 234
point 374 569 air-draught:winter -orientation 218

[Moanucu MoryT ObITH HATIUCAHBI HA Pa3HbIX g3biKax. Ter <lang: X X >, rue XX — Ko
CTpaHbl gd3bIKa, 0003HaYaeT HadaJIo epesoja. Hampumep:

‘ point 400 200 label -text [Deep pitch<lang:ru>I'ny6oxkuii xomozer]

[lepeBos BBIOMpaeTCs B COOTBETCTBUE C TEKYIIMM S3BIKOM 3Kcropra (6J10K layout —
endlayout). Eciu 711 BBLIOpDAHHOTO $I3bIKA HET MEPEBO/IA, UCIIOJIb3YeTCsl SI3bIK M0 YMOJIIAHUIO
(mepen, r06bIM ToTOM lang). Ecin 3HadYeHnme 1O yMOTYaHUIO OTCYTCTBYET, TO HUYErO HE
eYATACTCS.

3aro/IoBKHu ¥ JIpyrue CTPOKU TaKKe MOT'YT OBbITh Ha PA3HBIX d3bIKaX. 1aKyKe BO3MOYKHO
BKJIIOYNTH HAJIIHUCH CIIpaBa-HaJeBO: Ter <r2l> HaunHaeT maparpad cipasa HaJeo. Ter <[2r>
3aKaHIUBAET €ro.

Touxkn n306parkaTCs Ha XOJICTE B BHJIE 3€JIEHBIX TOUeK. [loc/e Hsss BcTaB/ieHHAS TOYKA
BCET/Ia ABJIAETCH BBIOPAHHON TOYKOI: OHA 0TOOParKaeTCs ¢ KPACHBIM KPYKKOM BOKDPYT 3€JICHOM
Toukr. UTOOBI U3MEHUTH BHIODAHHYIO TOUKY, BBIiUTe n3 pekuMa "BeraBka Toukn" (Kiasuiia
"Esc" win mento "Pegakrupoars | BeiOpars") u HaxkMuTe Ha TOUYKY, KOTOPYIO XOTUTE BBHIOPATb.

HT00BI IIEPEMECTHTD TOUKY JOCTATOYHO BHIOPATH €€ JI€BOi KHOIIKOI MBIIIN U, HE OTIIyCKas
KHOIIKH, IepeTarmuTh e€. YTobbl yaagnTh TouKy, BeigesanTe ee u Haxkmure Ctrl-D (mmm menro
"Penakruposats | Yiamute").

Eciu y Touku ecrb opuentanusi (Hanpumep, Touku tumna "rpajguent”,; "morok Bojbl",
"BozmymrHas Tara', ...), oHa 0TOOpPAYKAETCsT ¢ KPACHOM CTPEJIKOM, KOTOpasi CTAHOBUTCS XKEJITOI,
KOTJIa BBl YJIEP’KUBAETE €€ MBIIIbI0, 9T00bl N3MEHUTh OprueHTannio Todku. [lo ymoaaanuio
opuenTanusi pasHa (0 (Ha ceBep win 1o Beprukayn). IroObl U3MEHUTH OPHUEHTAIMIO TOYKH,
BO3bMUTE CTPEJIKY € MOMOIIBIO MBIIIN U IOBEPHUTE ee (WM 3alullnTe 3HAYCHNEe B TPAJIycaxX B
COOTBETCTBYIOIIEM TEKCTOBOM moJjie BKajaku "Toukn").

Ornnus BbIpaBHUBAHUS TOYEK. DTO MOJIEIHO JIJI TOYEYHBIX O0HEKTOB, KOTOPBIE JIOJIZKHBI
COXPaHSTH OIPEJIEICHHYI0 OPUEHTAINIO [P MOBOPOTE KapThl (Hampumep, mojanucu). Onius
-align npuHUMaET B KaUeCcTBe apryMeHTa THUIl BbIpaBHUBaHUs: top, bottom, le ft u T.1.
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MOKHO M3MEHUTH pasMep CUMBOJIA TOYKHU € IIOMONIbI0 onuu -scale. Tlo ymomganuio
HCIoap3yercs 3uadenne m (Hopmasibhoe). [pyrue smadenus: s (MaseHbKWii), xs (04UeHb
MasteHbKuit), | (6osbioii), 2l (ouens Gosbioii). B HoBbix Bepeusix Therion rak»ke npuanMaer
4HCJI0 B KA4eCTBE apryMeHTa JJId YCTAHOBKH pa3Mepa.

J11st GOTBITUHCTBA TUIIOB TOYEK MOYKHO yKa3aTh, CJeyeT JIn 00pe3aTh CUMBOJ TOYKHU TI0
KOHTYDY memniepbl uian wetr (ommus -clip). Haanuen u nukeTsl He MOrYT OBbITH 0OpE3aHbI.

Onmust -place 03BOJIIET BaM ONpeIe/INTh CJ10ii, riae Therion moskeH TOMECTUTH TOUKY.
Mozker umetsh 3uadenus bottom, de fault nim top.

Kaxknas Touka, 4ToObI He OTOOparkaeTcs Ha KapTe, MOXKET ObITh CKPBITA IPU TTOMOIITH
onruu -visibility of f (o ymoaganuio on). Touku Takzke MOIYT OBITH CKPBITHI C MOMOIIIBIO
layout-omuu symbol-hide point wiam, eciim 910 TPOUCXOUT B KOHTEKCTe (ommiust -context) Tuia
CKPBIBAEMOI TOUKH.

Y onpeseéHHBIX TUIOB TOYEK A0JIXKHA ObITh ommus -text. Touku Tuna label m0KHBI
UMeTh TeKCT (omius -texrt) U MOIyT MMETh OPUEHTAINIO (Ha PUCYHKE MEeTKa HAXOJUTCS O]
yruiom 45 rpagycos). Touku Tuna survey-name MMEOT ONIWIO -text ¢ HA3BAHUEM ITHKETA.

Hekoropsie Tutiet Touek (altitude, height, passage-height, dimensions, data, extra u T.;1.)
uMeroT onnuio ~value. Toukn tnna date DOKHBI IMETh 3HAYeHNEe oMU -value uim -dist, mHade
1P BBIBOJIe HUUIEro He orobpaxkaercs. Touku Ttuna dimension rpadudeckun He 0TOOParXKalTCs,
HO OHHU XpaHsT MH(MOPMAINIO 0 BEPTUKAIBHBIX pa3Mepax IMeIepHoro Xoja (BBepX U BHU3), €C/IH
IPOEKITUsI CKpalla — ILIaH; Haupumep, omniuda -value [2.6 1.5] obosnavdaeT pasmep 2,6 M
BBepxX u 1,5 M BHU3. /Ipyroii npumep: point 237 312 date -dist "2008.01.31".

Y Touku Tuna height nomxna ObITH onus -value, 3HaAYEHTE KOTOPO MOXKET OBITH Kak
MOJIOKUTE/IbHBIM (KAMUH), TAK U OTPUIATEIbHBIM (KOJIOJEIT), U MOYKET UMEThb JIOMOTHUTE/IbHBII
3HaK Borpoca; Hanpumep -value [20 7 m]. Touku Tuna passage-height n10KHBI UMETH OIIIIHIO
-value, Tak KakK OIpeJIesisieT BBICOTY Xo/1a (IMOJIOKUTEThHOE YnCyIo, HalpuMmep, -value +4.5),
wid DIyOMHY ToJIa WM BOjoéMa (OTpHUIATEIbHOE YHCJIO), WM DPACCTOSHHE OT I0JIa JI0
noTosKa (ducyio 6e3 3HaKa), WK mapa ducesl (PaccTosiHUsI J0 MOTOJIKA U JI0 [OJIa, HAlpUMep,
-value [5.6 1.2]). Touka tumna altitude umeer onnuio -value, KOTOpasi OMPEJIEIAET BBICOTY
OTHOCHUTEJILHO Osimzkafiero nukera. Yrtobbl yKaszarhb aOCOTIOTHYIO OTMETKY, HCIOJIB3YiTe
KJIFOYeBOe CJIOBO fix, HampuMmep, -value [fix 2126].

Ha PUCYHKaX HHZKE IIOKa3aHO, KaK TOY€YHbIC CUMBOJIbI HapHUCOBaHbI C MCIIOJIb30BaHUEM
cumBosioB UIS (mo ymosraanuio). CUMBOJIBI ¢ JPYrUMHU HaOOpaMH HE CHJIBHO OTJIMYAIOTCH.
YTo0BI yBUIETH BCce CUMBOJIBI, 3amycTuTe Therion ¢ onmueit --print-symbols. B pesyabrare
coznaéresa xhtml-daitn symbols.xhtml, koTopblii MOXKHO HpoCMATPUBATH C TOMOIIBIO BEO-
Opaysepa (manpumep, firefox). Cepble cTPOKHI COEPIKAT TEKCTOBBIE CUMBOJIBI IJIH METKH, KOTOPBIE
B HACTOsINEEe BPEeMsl OINpe/esIeHbl TJIOOAJBHO, He3aBHCUMO OT Habopa cuMBosioB. [M. Buday
2007.03.10].

Hekoropbie turbl Touek Takxke uMeroT nojgrui. Touka air-draught (rara Bozmyxa) MOXKET
UMETh TOATUI winter Win sSummer jijist 0003HadYeHusT Ce30HHOTO HarpaBjieHnsi. CUMBOJI yKpaIleH
CHeXXUHKOM (3uma) i costaneM (jero). Touka Tuna water-flow (BoAHBI MOTOK) MOXKET UMETh
noTuil permanent (mo ymosdanuio), intermittent, u paleo. Touku tuna station MOTYT UMETbH
noxrun temporary (1o ymosrdanuio), painted, natural, wiu fized.
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Pnc. 2.8: CumBoanr

2.6 Jlunun

PucyHOK KapThl memepbl, KpoMe CUMBOJIOB (TOY€EK ) ¥ TOJIUCEH, COCTOUT U3 JIMHU, KDUBbIX,
0003HAYAIONINX CTEHBI MEMEPhl, U JPYTUX JHHEHHBIX 00beKTOB. UTOOBI HAPUCOBATH JIMHUIO,
BoiGepure Menoo "Pegakruposars | BeraBurh - smauo" (win Ctrl-L). Coobiienue B cTpoke
coCTOsTHUSI TIOMeHsieTcsd Ha "BceraBuTh TOUKy Jnauu'": Ha caMOM Jejie KPUBasi OIPEIesIsieTCst
HECKOJIbKUMU TOYKAMHU B KJIIOUEBBIX MecTaX (OCTpbIe YIJIbI, Cepe/lHa 0ObITHOIO OTPe3Ka W T.11.).
Korma BbI HAXOMUTECH B PEKUME BCTABKU JIMHUU, KayK/asd TOUYKA, [0 KOTOPOIl BBI IMIEIKaeTe,
CTAHOBUTCsI HOBOW TOYKOW JIMHUK. UTOOBI 3aBEPIINTH JIMHUIO, BbI MOYKETE HAXKATH KJIABHUIILY
"Esc" (1 BepHYTBCSI B PE’KUM BbIOOpA), Win Bbl Moxkere HaxkarTh Ctrl-L m HauaTh BcTaBKY TOYEK

HOBOI1 JINHUU.

Ber MozkeTe HapuCcOBaTh JIBA BUJA JIUHUI: MHOTOYTOJIbHBIE JTMHUH (COCTOSIIIAE U3 MPSIMbBIX
OTPE3KOB MEZKJLy TOYKaMU, KOTOPbIE Bbl HakKuMaeTe) U IIaBHble KPUBbIE. B mepBoM cirydae
BaM HYXKHO IPOCTO KJIUKHYThH B MeCTaX BEPIIUH MHOIOYTOJbHON JIMHUU. BO BTOPOM BBI
JIOJIZKHBI HaYKaTh HA TOYKY W "TOTAINATE" €€ MBIIIBbI0. DTO MPUBONAT K MTOSBIEHUIO MTPSIMOTO
CerMeHTa ¢ TOYKON B cepejiiHe U JIBYMsl MAJCHBKUMHU KBaIpATaMU Ha KOHIAX. DTH KBaPATHI
SIBJISTIOTCSI KOHTPOJIBHBIME TOYKAME TOUKY JIMHUH. 2KEIThIN KBaJIpaT — B IPSIMOM HAIIPABJICHUH,
KpacHbIil KBajipaT — Ha3a . HampasieHnue 3Toro orpe3ka u €ro JjInHa OIPeJIe/IsIioT, KaK JTMHUS
JIOJIZKHA [TPOXOJIUTD Yepe3 TOUYKY, TO €CTh ee HallpaBJeHNe W KPUBU3HY (9TO 3aBUCHT TAKIKe
OT IOJIYCerMEHTOB MpebILyIell u cieayomeil Touek Ha JuHun). Ko BaM HyKHO, 9TOOBI
CerMeHT OIPEJIEsIsI JIMHUIO TOJBKO BIEPE MIN TOJBKO Ha3al, HeOOXOINMO JTeaKTUBUPOBATH
cOOTBeTCTBYIONIMI (by1azkoK B vieMente yupasienus "Touku qunun': "<<" g neaktusaruu
obparHoro Harpasjenus, ">>" nis wmanpasienus Bruepén. Puraxkok "criaxkubarh' akTHBeH,
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3MMa neTo

Puc. 2.9: Bo3aymuasa Tara: 3uma u JieTo

KOTJIa aKTUBHBI 00a Jpyrux. Takum oOpa3oM, y BaCc €CTh MOJIHBI KOHTPOJIb HaJ KPUBOIL.

Juaun B therion mmeror nHavasbayo Touky ("begin") u koneunyo Touky ("end").
Hauampnas Touka B XTherion orMedena HEOOIBIIIM HOMEPETHBIM KEATHIM MTPUXOM. JIuHun
UMEIOT OPUEHTAINIO, TO €CTh JIEBYIO CTOPOHY U IPABYIO CTOPOHY: JieBas CTOPOHA — 9TO CTOPOHA,
B KOTOPYIO TOBEPHYT KEIThI mrpux. Korja Bbl iepeBopadnBaere JIMHUIO (OIIHsI -reverse on),
JKEJITBIN MITPUX [EePEBOPAIUBAETCS B JIPYTYIO0 CTOPOHY, U TOTJa OH HAXOAUTCS B "KOHIE" JTuHUM.

ﬂI/IHI/II/I, KaK U TOYKH, UMEIOT THII. Bor HEKOTOPBLIC TUIIbLI:

e wall, A0 CTEH TeIIephI;
e contour, border;
e chimney, floor — step, pit, overhang, slope;

e rock-border u rock-edge: nepBbIil I TPAHUIIBI TVIBIO, BTOPOIl J/Isi BHYTPEHHUX I'paHeit
IJIbIO;

e flowstone, moonmilk;

e section Jist IMHUN TIONEPEYHOTO CEYEHUsT;

e arrow, gradient, TMHUN, 3aKAHIUBAIOIIIECS CTPEJTKOIA;
e water- flow;

e [abel, map-connection.

JI1s1 HEKOTOPBIX THUIIOB JIMHUN OpPHEHTAIldsl BaykKHa, IMOCKOJIbKY OHa BJINSIET Ha BU/I
OTPUCOBKHM JIMHUU. Hampumep, mTpuxu Ha JUHUE KOJIO/IA PUCyioTcs Ha "jgeBoit cropomne",
II09TOMY BBI JIOJI?KHBI PUCOBATD JIMHUU KOJIOJIIA JIEBOII CTOPOHOM B CTOPOHY HaaeHus. Ha pucynke
HIUZKE I[TOKA3aHbl THUIILI JIMHUIA ¢ OpHeHTaleil: Bce JIMHUM ObLLIM HapUCOBAHbLI CO IITPUXOM,
YKa3bIBAIOIIMM HaIIpaBIeHUN cTpenku. JImams "HakioHa'" cOCTOMT TOIBKO M3 IMOIEPEYHBIX
CerMeHTOB: JIMHUS "rpaHulibl”" OblLIa IPOBEIEHA IMPIMO 0 HIUM, 9YTOOBI IOKA3aTh MOJI0YKEHNE
JINHUN.

Therion pazmuaaer floor-step, KOPOTKHE yCTYIBI WM CKJIOHBI, JIJIsT KOTOPBIX HE TpebyeTcst
cHapsizKeHnue, u pit u overhang, Ijisg KOTOPBHIX TPEOYIOTCA BEePEBKA U CHAPAYKEHHUE.

Jluanm Tuna contour MOryT UMeTh Onnuio -gradient. 9To MoxKeT ObITH -gradient none
(Huuero He HapucoBaHO), wiau -gradient center (IITPUX PHUCYeTCsl B CPeJHEN TOYKe, IO
ymosraannio). Takzke MOXKHO j106aBUTh omiwio gradient point 1M0cje BCeX TOYEK, B KOTOPBIX BbI
XOTHTE HAPUCOBATH MITPUX (BBl JIOJIKHBI HanucaTb gradient point B 1oJjie ONIuil TOUKH JIMHUK
B PEJIaKTOpPEe KapThl, WA Bbl MOXKETE PEJIaKTHUPOBATH (pail/i KAPThI C MOMOIIBIO TEKCTOBOTO
peJIakTopa).

Jluanm Tuna slope pucyoTcs Kak JIy9d OPUEHTUPOBAHHBIE TIEPIEHIUKY/ISIPHO STON JTUHUN.
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Puc. 2.10: JIluanm ¢ opuenrarueit

[TosTomMy opueHTAIMS STUX CEIMEHTOB 3aBUCUT TaKXKe OT KOHTPOJILHBIX TodeK. [lo kpaiineii
Mepe, OJIHa M3 TOYeK JIMHUN YKJIOHA JOJIZKHA MMeThb OIIUIO [-Size, KOTOpas ONPEeIessieT ITHHY
cermeHTOB. KaxKaast TouKa MOYKET MMETh OPUEHTAIINI0, KOTOpasi N3MEHsIeT OPUEHTAIINI0 9TOI0
cermenTa 1o ymosrdanuio. Korja Bel BelessieTe (TO eCTh BBIOMpaeTe) TOUKY O omrmeii [-size,
OHa 0TODparkKaeTcs ¢ KpacHO# cTpeskoii. Bbl MoxkeTe mepeMeniaTh CTPEIKY ¢ MOMOIIBIO MBIIIIH
(cTpesKa CTAHOBUTCS YKEITOI) M PACTSATUBATH W YKOPAYNBATH €€, M3MEHsis TAKUM 00pa3oM
3HaudeHne l-size.

Y JmmHUl CKJIOHA TaK»Ke ecTh omius -border, KoTopas MOXKeT ObITb BKJIIOYEHA WJIH
BBIKJIIOYeHa. [[o ymMo/T9aHuio oHa BBIKJIIOYEHA, U JIMHUS, ¢ KOTOPO# HAYMHAIOTCA 3aCEYKN YKJIOHA,
He orobpaxkaercsd. YTobbl 0TOOPA3UTh €€, yCTaHOBUTE OO -border on.

Crpenku nmeror omnmnuio -head, KOTOpas yKa3blBaeT, KyJa IIOMECTUTHb CTPEJIKY. ITO
MoxkeT ObITh begin (B Havaso jsmuun), end, both wim none. Ilo ymomuanuio sro end. Ecim
BBI [IePEBEPHETE JINHUIO, HadaIbHas U KOHEYHas! TOYKH IIOMEHSIOTCS MeCTaMHU.

VY JsimHuit nojmucu ecThb onrusd -texrt, 9Todbl yKa3aTh TEKCT JIJIsi HAJIIUCH BJIOJIb STOM JIMHNH.
Texcr numercs ot "Havyasna" q0 "konma" u opueHTHPOBAH TAK, UTO JieBas CTOPOHA JIMHUU — 9TO
BBEpX (a mpaasi CTOpoHa BHU3). Ecyin BbI lepeBepHETe JIMHUIO, TEKCT [ePEBEPHETCS.
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Puc. 2.11: Onumnus rpajuenTa Jjis JIWHAH KOHTYPa

slope line (hot visible
in the drawing)

Puc. 2.12: Jluauga ckjona

Hekoropeie tunbl smawnii  (wall, border, survey wm water-flow), Tak xke Kak u
COOTBETCTBYIOINE TOYKM, MOTYT uMeTh nojaruil (ommus -subtype). Hanpumep, nuHus Tuna
border mozker GbiTh invisible (HeBuanmoit). Y nunuil (1 Todek) arpubyT visibility MoxeT OBITH
orkmoueH. CeMaHTHKA MeXKJy MOJATUIIOM tnvisible n arpudyTom vistbilily TOBOJBLHO Pa3/INIHA.
Visibility of f o3navaeT, 4TO CUMBOJI €CTh, HO BbI XOTHUTE, 4TOOBI OH He oToOpaxKaJics. Hampuwmep,
rpaHullbl obsiacTeil, KOTopble He JIOJIXKHBI ObITh HapHCOBaHBI Ha KapTe. [nvisible ncrob3yercs
JIUTsT 0DO3HAYEHNST 9€r0-TO, Yer0 Bl HE BUIUTE: HAIIPUMED, I 0003HAYEHNsT KOHTYPa CKpalla, e
HET CTeHbI (M30THYTHIH BXOJ), WM KOIJA y TI0Jb30BATE/s BO3HUKAIOT MPOOJIEMBI ¢ MPABIIBLHBIM
3aKPBITHEM KOHTYDA.

Hpyroit moarun -presumed. dng nmuanit wall 970 03HaYaeT, YTO OHHU TPEJIIOIATAIOTCS,
[IO3TOMY OHHU OTOOPasKaroTCsl IMYHKTUPHBIMU JTUHUIME. MOXKeT MCIIoIb30BaThCa U JJIsl JTUHU
Tura border.

Eciu Bbl Hanmmmure onnuto -subtype rrxx (¢ Tupe) B moJe omiuu "Yupasienue juHueit”
HOATHUII Oy/IeT TPUMEHEH KO Beeil jimann. Ecam Bbl BrnceiBaere subtype rrrxr (6€3 4epThl) B
qépHOE OKHO omruii "YipaBjeHne TOUYKON Juaun", yKa3aHHBIN HOITUII IPUMEHSETCS OT 9TOM
touku 10 KoHIa juaun. [loarun "Touka muaun" nepeonpenenser tun "JIluaun" u Tun Toyex
IPeAbLIyIIe JUHUN.

CJ’Ie,ILOBaTeJIbHO, BblI MOXKeT€ HapuCOBaTb JJIMHHYIO (CTGHy) JINMHUIO 1 USMEHUTDL €€ ITOATUIL
B ee Touykax. Her H€O6XOJ:[I/IMOCTI/I JCJINTH JINMHUIO Ha MaJICHbKNE 9aCTHW B COOTBETCTBHUU C UX

46



nopruniamu. Ha prucynke HuzKke mokaszaHa JIMHUS CTEHBI ¢ I100aIbHBIM HOTHIIOM berdrock u
YETBIPbMS TPOMEXKYTOYHBIMU TOYKAMU C MOATUIIaAMU ice, sand, blocks n presumed.

7 subtyps blacks
oy " -

l'\—.”——\

Puc. 2.13: IlogTuns juHRIi

JImnnm Tuna wall moryt mMmerb moaruiibl bedrock, blocks, clay, debris, ice, sand,
pebbles, unsurveyed, underlying, presumed u invisible. OHu 1MoOKa3aHbl HA PUCYHKE HUXKE
(38 MCKJIIOYEHNEM HEBHJIUMOI'O, KOTOPbIil TOBOPUT HE PUCOBATH JINHUIO).

unsuryeyed

presumed
N o ™

hedrock,

hlocks

Puc. 2.14: IlogTunsr wall

Eciim Bam Hy)kHO yKa3aThb abCOJIIOTHYIO OTMETKY TOYKU HA CTEHE, BBl MOXKeTe JT00aBUTH
K 9T0if Touke omuio altitude (B TexcroBoMm mose pasiena "Toukw juauu" B XTherion).
Cunrakcuc: altitude value. Hammpumep, altitude +4, altitude [-2 m]. DT0 co37aéT METKY
BBICOTBI, TPUKPEIIEHHYIO K TOYKE CTEeHbI. BBICOTHI 9KCIIOPTUPYIOTCS KaK PAa3HUIA OT Z-3HAYCHHS
HaJaja KOOpAMHAT ceTKu (1o ymosrdanuio 0, T.e. ecjin Bbl HE 3adUKCUPOBAJIA KOODIMHATHI
KaKOI-711060 TOYKN). DTO 3HAYCHUE OTJIMIAETCs OT 3HadeHus 7 Osmzkaiinrero nukera. OJHAKO,
eCJTH 3HaYEHNEe UMEeET B KadecTBe MpeduKca KIIIeBOe CJIOBO fir, OHO CIUTAETCs abCOTIOTHOMN
ormeTkoit. Hanmpumep, altitude [fix 1536 m]. Ecim ykazarh KoopjauHaTy 7 JJjis Hadaja
KoopuHAT ceTKu (HampuMmep, layout komansa -grid-origin 0 0 20 m), 3HaYeHre KOOPIUHATHI Z
HAYAJIa KOOD/IMHAT BBIYUTAETCS U3 BBICOT (j1azKe m3 (DUKCHPOBAHHBIX 3HAYCHHUIA).

Ecin Bo1 xoTure, yTobbl Therion BbrYucna 3HadeHne BLICOTHI, IpocTo Hamumure "altitude
.". BoicoTHbIE TOYKH Oy/IyT OTMEUYEHbI Ha KapTe HEDOJIBIINM IMTPUXOM U IUCIOBBIM 3HAUCHHEM.

SHavenne BBICOTBI TOYEK 3ajlaeTcsd oruei ~value. Hampuwmep,
altitude -value [fix 1479 m]. Cunrakcuc aHajJorudeH CHHTAKCUCY TOYEK JIMHUM CTEHBHI.
Cunrakcuc "altitude .". MOXKHO HCIIOJIL30BATH U JJIsT BLICOTHBIX TOYEK. TOYKM IEYATAIOTCSA Ha,
KapTe B BUJIe TOYKHU C YUCIOBLIM 3HadeHueM. [lo ymosraanuio nomep meHTpupyercsd mo Touke. Bor
MOZKeTe ITeEPEMECTUTH €r0 B CTOPOHY WJIN B YTOJI, UCIIOIB3Y OIIHUIO -align, HampuMep -align tl

(tl 0bo3HAUAET BEePXHUI JIEBBIT) TIEpEMEIIAeT 3HAYEeHNe B BEPXHUIT JIEBBIN yTOJI TOYKH.

Jluann Tuna water- flow moryt umersb nomTun permanent, intermittent u conjectural.
Jluaun turma border moryT uMmerhb nojarun tnvisible, temporary, visible n presumed.
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Puc. 2.15: Ormerka aqbTUTyIbl HA TOYKE U HA TOYKAX JIMHUN

JIMHUM OpUEHTUPOBAHBI: Y HUX €CTh MAJIEHbKUN KEITHIN mTpux B Hadase. OH yKa3blBaeT
Ha BHYTPEHHIOI YaCTh IeIephl (TaM, rje HeT TOpHOI mopossl). [1o9ToMy BBI JOIZKHBI PHCOBATD
CTEHBI MEIEPHI TPOTUB TaCOBOI CTPEJIKHU, OJIOKH TI0 TaCOBOIT CTPEJIKe, KOJIOAIbI I KAMUHBI TPOTUB
JacoBoil crpesiku. Eciu BbI gomyctuim ommoKy, BbI MOYKeTe HHBEPTUPOBATL HAIIPAaBJIECHIE JINHUH,
naxkaB KHonky "Passepuyrn" na Briagke "JIunun".

Touka MoXKeT IpuHaIEKATL AByM (M GoJiee) JIMHUAM, U IPU BBIOOpPe TOUKH (JreBast
KHOIIK& MBIIIIH) TaKyKe BbIOMpaercs u JimHus. Eciam 910 He Ta JHHUA, KOTOPYIO BB XOTEJH
BBIJIEJIUTD, BbI MOXKETE YepeJOBATD JIMHIHH, IIPOXOSIITE Yepe3 TOUKY, IEIKasd IPaBoiil KHOIKO
MBIIIH 110 BBIOpaHHoi Touke [thwiki 17].

Teneps BcTaBbTe JIMHUK CTeH neniepbl (Tutia wall). Ecmu Bel jomycrum ommoKy, yaaaure
crpoky (Ctrl-D) u mosropure monsitky (Ctrl-L).

Ectb nBa cniocoba HapucoBaTh 3aMKHYTYIO JIMHUIO: JIMOO BBl 3aKAHIMBAETE €€, KJIMKas
Ha HAYAJIBLHYIO TOYKY, Jub0 ucnosb3yere "close" na Bkianke "Jlunusa". Ecian Bor cinyuaiiio
BaMKHYJ/IU JIMHUIO, KOTOPYIO HE XOTEJU 3aMbIKATh, BLIOEPUTE MTOCJIE/IHIOI0 TOYKY B CIIUCKE HA
Bryaske "Jlunua". Ona j1o/2KHa IMETh Te YKe KOOPJAMHATHI, UTO U nepBas Touka. C IOMOIILIO
mento "Penakruposars jinanio" BeibepuTe "YiaamuTh ToUKy", ¥ BbI yJIajuTe ee U3 JIMHUH ([IepBast
TOYKA OCTAETCS HA JIMHUH).

Bor Mokere BbIOpATH JTI00YI0 TOUKY JIMHUU 110 OTAe bHOCTH. [locsie BBIOOpa TOUKHN €€ MOXKHO
[epeMeIaTh (IepeTacKuBaTh MBIIIBIO). BBl JTOMKHBI BAK bl MEJIKHYTH 110 TOYKE: TEPBBIM
IIETIKOM BBIOEpUTE TOYKY, U OHA OyJIeT 0TOOPaXKaThCd ¢ KPACHBIM KPYXKKOM BOKPYT. Kora B
HasKUMaeTe Ha BBIODAHHYIO TOYKY BO BTOPOIl pa3 (M yjepKuBaeTe HAyKATOi KHOMKY MBIIIH), BbI
JIOBUTE €e 1 MOyKeTe neperacKuBarh. OTIycTUTe KHOIKY MBIIIH, KOTJIa TOYKA [EPEMECTUTCS B
HYKHYIO BaM TO3UIIUIO.

Y1066l yIauTh TOUKY U3 JIUHUH, HepeinTe Ha BKIaJAKy "Jluann" u BeiOepuTe KHOIKY
"PenaktupoBarh JuHuO | Yaagaurh Touky". YToObl BCTABUTH TOUKY B JIMHHIO, BbIGepuTe B
Toit ke BKjajke "Pemakruposars jmHuio | BeraBurh Touky". Toxke camoe MOXKHO CIe/IaTh
MEJIKHYB HA TOYKE MPaBOil KHOMKON MBIIH. DTa KHOIKa rmepeBoauT X Therion B pexkumM BCTaBKI
TOYeK JIUHUHU (151 BBIOPAHHOI JIMHUM, TO €CTh JIMHWH, [T KOTOPOil BKJIa/ika Oblia aKTUBHA),
U Telepb Bbl MOYKETE BCTABJIATH TOUKHN. KaxKaas TOYKa BCTABJIAETCS HEIIOCPEICTBEHHO ITEPE/T
TOYKON JIMHUK, KOTOPas BbIOpaHa B JAaHHBIII MOMEHT, KOrjia Bbl HaxKumaeTe "BcraButh Touky".
CiieroBaTeIbHO, I€pBasi TOUKA BCTABJISIETCI MEK/Ly 9TOM TOUKON U IPeIblAyIeil TOUKON JTHHUH,
KazK/Jad CJIeayIonasd TOYKA BCTABIACTCA MEXKJLy 9TOU TOYKON U IOCJIeIHERd BCTABJICHHON TOYKOM.

Yrobbl pazopBaTh JIMHUIO B BbIOpAHHON Touke, BbiOepuTe "PemakTupoBarh JMHUIO |
Paznenmurs muauio" ua Brmajke "Jlunun". Eciin BbI X0THTE pa3opBaTh JUHUIO B MECTE MEXKLY
TOYKAMMU, BBl JOJKHBI CHada/Ia BCTABUTH B 9TO MeCTO HOBYIO TouKy. [logpobuee B pasese 3.2.
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2.6.1 CumMmBoOJIBI U HAJJIINCU

CHUMBOJIBI ¥ HAJIMACU CBA3aHBI ¢ TOUYKAMU, T.€. C UX IMOJIOZKeHueM Ha pucynke. Hekoropoie
CUMBOJIBI UMeIOT opueHTaluio. Hampumep, water- flow uveer Hanpas/ieHre MOTOKA: YCTAHOBUTE
drazxok "opuenrtanus" u BeIOEpUTE OPUEHTAINIO, BpaIllasl KEJITYIO CTPEJIKY, IIPUKPEIIEHHYIO K
TOYKe C MOMOIIBIO MBIIIH, UM BBEJIUTE 3HAUeHUe yria (B rpajycax) B TEKCTOBOM IOJIE PSIJIOM C
JeK-OOKCOM.

K coxasennto, B OKHe pelakTopa KapThl 0TOOpParKaloTcs He CUMBOJIBI, 8 TOJbKO UX TOYKH,
1 JIOBOJILHO CJIOYKHO 3aIllOMHUTDH, K YeMy OTHOCUTCH KaxKJasl Todka. HeMHOro moModb MOKeT
CTPOKa COCTOsIHUSA, OTOOparKaroIasi TUII TOUYKH, KOT/Ia MbIIIb HAXOMUTCS HaJl HEil.

Hagnucn — 310 Toukm tuma label. OTobparkaeMblil TEKCT HOJKeH ObITh HaIlMCaH B
TekcToBOM ToJie "options" kKak -text ... TekcT comepzKamuii mpobesbl JOIKEeH ObITH 3aKJII0UEHBI
B JIBOMHBIE KaBbIYKU. Bbl MoxKkeTe ncnosb3oBarb HTML-teru s ¢popmarupoBaHusi TeKcTa:
<it> mns Kypcua, <bf> mra sxuproro mpudra un Tak gasee. Vcrnoabsyiite <br> st HOBOit
CTPOKM U <right> 151 BeIpaBHUBaHUS TeKcTa Bipaso. [lepekinodarens <lang: XX > yka3biBaer
sa3bIK. [losioKeHnne TekcTa MOXKHO BBIPABHUBATH OTHOCUTEIHLHO TOYKHU C IIOMOIIBIO ONIUU -align.
Ona MoxKer npuHUMaTh 3HadeHus 1 (cupasa), [ (ciaesa), ¢ (BBepxy), b (BHU3Y), ¢ (B nienTpe), tl,
tr u 1.1, Hanpumep -align tl o3Hadaer, 9TO TEKCT MIOMEINIAETCS CBEPXY M CJIEBA OT TOUKH, T.€.
TOYKA SBJISIETCS [IPABBIM HUKHUM YTJIOM TEKCTOBOTO MPSIMOYTOIBHUKA.

2.6.2 Tekcr

TekcroBast 06/1aCTH UCIIOJIB3YETCs JJIsi BBOJIA TEKCTa, KOTOPBII OyaeT BKIIOYEH B (haiil
JaHHBIX 00pucoBKH. OH HCIOAb3yeTcda i mobaBiaeHns Komaud st MetaPost win pdfTeX
(Kora Hy?>KHO 9TO-TO OCOOGEHHOE).

Bribepure mento "Penaktuposars | BeraButh - Teker" miam Ha BRiIagke "OObekTh"
BoiOepuTe Komamiy "ledictBue | BeraButh Tekctr". D10 OTKpbIBaeT BKIAJKY 'TeKcTOBBII
pesakTop'", M BbI MOYKeTe BBECTHU CBOW TEKCT B YEpPHOI TeKcTOBOM obsactu. Bee, uro BobI nummere,
Oy/eT BcTaBjeHO B (haiisl JIaHHBIX OyKBaJILHO.

Yro Kacaerca Haauuceit, Bbl Moxkete ucrnoab3oBarb HTML-Tern st popmaTupoBanust
TekcTa. Hanpumep, 9To0bl 1iepeiiTi Ha HOBYIO CTPOKY, HAIUIINATE < br>>.

Tenepnb monpobyiiTe 1 BCTaBbTe KOMMEHTAPUl B BaIll (hailyl JTaHHbIX.

2.6.3 Ilomnepeunbie ceueHUS

[Toniepeunoe cevyenune sABIIETCH CKPAIOM MMPUBI3AHHBIM K OIPEICICHHOMY TOJIOYKEHUIO Ha,
IJIAHE UJIN pa3pe3e-pa3BEpTKe. DTO MOJOKEHNE ONPEIEISIeTCss TOIKON TUa section u JT0JIKHO
UMEThH OIIIUIO -SCTrap, 3a KOTOPOU CJIeIyeT UMs CKpalla MOMePEeTHOro CeIeHns.

V ckpailia MoIepevIHoro cedeHnst ecTh emé oaHa 0COOEHHOCTh. B HEM OOBIMHO TOJIBKO OJIMH
[IIKET; TI09TOMY OH JIOJI?KEH UMeTh OMIuIo -scale, aTobbl Therion Mor moHSTH €ro pasMepsl.

Ceuenre yKa3blBalOTCs Ha Kapre (IUIaHe WM pa3pese) JIMHKe Tuna section. Y 3Toil JuHIT
ecThb onnus -direction, onpejessionmas, KyJa [IOMeCTUTh CTPEJIKA HalpaB/ieHns 00630pa. JTo
MOryT OBITH begin (Hadaso JuHUU cevdenus ), end, both, none u point. Ilo ymoaaanuio — none.
Ommus direction point npuMmeHsieTcss K TOYKAM JIMHUKA: OHA JIOJ?KHA OBITh HAIIMCAHA ITOCJIE
TOYKHU JIMHUHU, T.€. B TeKCTOBOM moJje BKaagku "Touka jmaun'. JIuHum cedeHus: puCyOTCA
nHade, YeM OObIYHBbIE JTUHUU. KOorma Bl PACoioKuTe BBIHOCHYIO JIMHUIO, CJlesiaiiTe ee KpUBOit
Besbe u nmomectute pyduky ympaB/eHHs, KOTOPYIO Bbl UCIIOJIb3yeTe, ITOOBI M30THYThH JINHUIO,
PSJIOM C MECTOM, TIJie Bbl XoTHTe, 9ToObl oHa "wmcuezna''. Cresaiite 310 Ha 00OMX KOHIIAX
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Puc. 2.16: TexkcToBbIil 00BEKT

JINHUHU. Y 9aCTKU JIMHUU CedeHus] MeK 1y "BHyTpeHHUME'" KOHEIHBIMU TOYKAMU JIIOOBIX JIBYX
[IOCJIEJIOBATEILHBIX KOHTPOJBHBIX TOYEK HE OTOOparKaroTcd. Bbl Tak:Ke MOXKeTe HapHUCOBATD
JIMHUYU CEYCHNA JIOMAHHBIMU.

[Tontepeunbie cevyenusi JOMOJTHATETHHO 00CYXKIAIOTCA B pasjere 3.6.

IIpumepsnl

JIunug co cTpenkoii
Jlmausa Koutypa
Jlunug ykiona
Touka aJIbTUTY/IbI

2.7 Oo0jgacTn

O6s1acTb — 9TO YacTh IeEHephl, 3allo/HeHHas YeM-To. Hanpumep, BogoéM oTobpazkaeTcs
¢ oMot objiactu tuna water (wu sump, ecau 310 cudon). O6/1aCTh HA PUCYHKE MOYKET
OBITH 3aIlOJIHEHA JIPYTUMH I'padudeckumu sjaeMmenTamu: sand, debris, mud u T.1.

ObusacTb OIIpEJC/IAI0T JIMHUU eé KOHTYDpDa. D10 MOXKET OBbITb O/lHa 3aMKHYTagd JIMHWA, UJIN
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HECKOJIBKO JIMHHUI, KOTOPBIE JIOJIZKHBI IIePECEKAThCs JiBa HA JBA U JOJIKHBI OBITH HIEPEYNCI/ICHB
110 HOPSIJIKY, 110 YaCOBO! CTpeJIKe WM IIPOTHB YacoBOil cTpesiku. Ecim mHumM He mepecekarorcst
(T.e. oHE He 00pa3yrOT 3aMKHYTBIII KOHTYD), pe3yJbrar Hempejackasyem. Korma Bl pucyere
JuHAN rpaxul] obsactu (tun border), BUjaNMble WM HEBUIUMBIE ([IOITHIT invisible), BBl JTOIAKHbI
BBITSIHYTh UX HEMHOI'O 3a KOHTYDBI CT€H IIeIepbl, 4To0bI yOeIUThCsl, YTO OHU UX IepeceKatoT. I1o
ymosraannio Therion He pucyer 9acTu JIMHAH, KOTOPbIE BBIXOASAT 38 KOHTYDBI HEIephl (0OBITHO
OmpejiesisieMble CTEHAMH TIeTEPhI ).

Y100BI BCTABUTH HOBYIO 00JIACTh, T.€. YTOOBI IEPEKIIOYUTHCS B PEXKUM BCTaBKU 00JIACTH,
BeiGepute Merto "IIpaska | Beraska - obacrs" uau coueranue kiuasum Ctrl-A. Kaxnas jnnus,
110 KOTOPOil BBI IeJIKaeTe, J100aBIgeTCa B CIIMCOK JIMHUM, COCTABIAIONINX KOHTYD obactu. Korma
BbI 3aKoHYMTe, HazkmuTe "Esc" (arobbl BepHyThCs B peskuM Bbljiesenus) uian Ctrl-A, arobsr
BCTaBUTH JAPYIYIO 00JIACTD.

Byabre ocTopoKHDI, 9TOOBI HE METKHY T JBAYK/IBI 110 OJHOI 1 TO¥ Ke JINHUU, B TPOTUBHOM
caydae OHa JIBaXKJbI JIOOABUTCS B CIIUCOK JIMHUN KOHTYpa 00J1acTH. BbI MOXKeTe yBUJIETH 9TO
Ha BritaJike "Ob6sactu", orobpazkaroreil Cliucok JuHUi KOHTypa. Kcu JImHus MoBTOpSeTC st
JIBAKJIBI (HEIIPABUJILHO), BbI JOJIZKHBI YIAJUTEH OJIHY U3 HUX, 4TOOBI OCTAIACH TOJBKO OJIHA.

Bbl MOXKeTe OTKpPENuTh JIUHUIO OT KOHTYpa 00j1acTu. Beibepure JIMHUIO U HAXKMHUTE KHOIKY
"ViamuTs" Ha Braaake "Ob6mactu". JIunums yaajasercs u3 CIEcKa KOHTYPOB 00JIacTH, HO He
yIaIseTcsa U3 PUCYHKA.

EmucrBennbit criocod BIOpaTh 06/1acTh — depe3 BKIJIKY "O0bekThl", HaXKaB Ha 3allCh
obnactu. Bel MOXKeTe 3aMeTUTD, UTO JIMHUS €€ KOHTYPa TOSB/ISIETCS BBIJIEJIEHHON B OKHE.

Xorg Therion nomaepkuBaer 00JIACTH € KOHTYPOM, OIPEJIETIAEMbIM HECKOJIbKUMUI
[ePECEeKAIOITIMICS JTMHUSIMUA, JIy9Ile HAPUCOBATh OJIHY JINHUIO KOHTYPa U OIPEIETNTh 001aCTh,
uCIoJib3yst ToIbKO e€. [TomuuTe, o Therion obpesaer 0OHLEKTHI IO KOHTYPY HEIIEepPbl, TOITOMY
KOHTYP 00JIaCTU MOYKET BBIATHU 3a €€ IpeJiesibl, U 00J1acTh TaM He modaBuTcd. [Ipuunna B TOM,
YTO JINHUK KOHTYpa 00JIacTH, JIOJKHBI uMeTh uiaentudukarop (id), u Therion maznagaer ero
JIMHHUSIM, Y KOTOPBIX €ro HET B TOT MOMEHT KOTJla BbI co3jiaére 00s1acTh. KoHTyp obiacTtu —
9TO MPOCTO CIUCOK 9TUX UAeHTHMOUKATOPOB. Ecin 1mo3:xe BbI pa3jenre JUHUIO Ha JBE YaCTH,
UCXOJIHBIN MJIeHTU(UKATODP OYJIeT MOTepsiH, HO CIUCOK KOHTYPOB 00JIaCTH He OOHOBUTCH. B
pesy/bTare 00JIacTh CChLIaeTCd Ha UJICHTHMUKATOP JIMHUU, KOTOPOil OOJIbINe He CYIIeCTBYET, 1
P KOMIIUJISIIAN [TPOEKTa BOSHUKAET OIIHOKA.

Tem ne MeHee, eCTb CIydan, KOrja HEOOXOANMbI KOHTYDBI, OLpe/ie/IsieMble HECKOJIbKIMI
muausMu. Hampumep, eciin BaM HyKHO HApUCOBATH JIBe 00JIaCTU, IPAHUYAIINE JIPYT C IPYTOM
110 JIMHUI UX KOHTYDa, II0 KpailHeil Mepe ojHa U3 JABYX JOJIKHA UMETh IDAHUILY, COCTOALLYIO U3
JByX (nm Gosiee) JHHUIA.

Komanma area nmeer B KadecTBe apryMeHTa TOJIbKO TUIl oOacTt. OH MOXKET ObITh OHIM

U3 CJIeIYIONIX:

e water — BOIOEM;

e sump — cudoH;

e sand — IIECOK;

e debris — 1iebenb;

e blocks — TIBIOBL;

® SNOw — CHer;

® ice — JIET;

e clay — riuHa;
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pebbles — rajbka;

flowstone — naréku;

moonmilk — JIyHHOE MOJIOKO;

dimensions — pa3Mephl;

bedrock — (ucmosib3yercsi, YT0ObI CKPBITH YacTh "mojcrustaomeir”" obiactn).

Obusacte dimensions (cepble MPsIMOYTOJILHUKH HA HUTKe X0/Ia) UCIIOJIB3YeTC s IPU IKCIOPTEe
KapThl COCTOSIIIEIl TOJIKO U3 HUTKU X0jia (KOrjla HeT CKpara ¢ n300paykeHneM IDaHUIL Temephl ).
Ecnu y Bac ectsb HuTka xo/1a ¢ pannsiMu nu3mepennit LRUD, Ho mer ckpama ¢ 00pucoBkoil, To mnpu
9KCIOPTE B KAPTY IKCIOPTUPYETCs TOJIHKO HUTKA XOJa, ¢ UCIOIb30BAHIEM CUMBOJIA diMensions.
Cyotpure MophUHT POHOBBIX N300PAXKEHMIA.

Hekoropbie obsiactu (1ecok, mmebeHb, 6JIOKH, CHET, JIE], IJINHA U IaJIbKa) BU3YaJIn3UPYIOTCs
MyTEM CJIyYaHOTO pa3MelleHns rpapuuecKux 3JIEMEHTOB IO ILIomam obtactu. Keam obractnb
CJIMIIKOM MaJia, TO B Hell MOXKeT He 0TOOpa3suThCs HU OnuH deMeHt. [Ipyrue (Boja, cudoH,
HATEYHBIN KacKaJl ¥ JIyHHOE MOJIOKO) BU3YATU3UPYIOTCS IIyTEM 3aIl0JHEHUs [LI0Mau 00J1acTh

TEKCTYPHBIM puCyHKOM. Penjepunr obJracreil, B3saThiil n3 06pas3moB B auctpudbytuse Therion,
IMOKa3aH Ha PUCYHKE HUXKE.
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Puc. 2.17: Obsacru

Onmuy KoMaHIbl area:

e place onpesiesisieT YpOBEHb, Ha KOTOPOM pucyercs objacTh. MoxkeT ObITH bottom, top win

de fault;

e clip ykasbiBaet, Oy/ier Jin cuMBOJI (00J1acTH) OOpe3aH 10 KOHTYDPY Ielephbl Wi HeT. DTo
MOKET OBITH on Wi of;

e vistbility Moxer OBITH on win of;

e context orobparkaeT U300pazKeHUe ITOM 00JIACTU TAK, KAK €CJIU ObI 9TO ObLT JPYToil TUI
obJstacTu.

Ha npumepe mimke 061acTh Tria water orpanundena aunusymu tuma wall u border. Onaa u3
quauit border, Ta, 4To B HUKHEH dacTu, umeeT ornuio -visibility of f. ObsacTh nMeeT KOHTEKCT
-context line wall : debris. B pe3synbrare 006/1acTh pucyercs cuMBoIaMu "'TJIbIObI" 1O €€ KOHTYPY,
a "Boga'" e pucyerca. Urobwr HapucoBaTh "Bomy", BbI MOXKeTe H00aBUTH BTOPYIO 00JIACTH C TEM
2Ke KOHTYpoM, HO 6e3 context. Eciam obacTh ¢ context HaxouTcs BBIIIE JIPYTOil B CIIUCKE Ha,
BKyIaiKe "OObekTh", OHA pHCyeTcs MOBepX JAPYToil, u TpeyrogbHukn "ribi0" oTobparkarTcs
BJ10JIb TPAHWIIBI U JIMHWIT CTeHbI. K oHa pacmosiozkena HUzKe JIPyToif, To OHa TOKphITa "Bomoit",
a TpeyroJibHuKN "TyIbi0" moKa3aHbl TOJBKO BJIOJL "TpaHutl JIMHUIL:

Omrus context s TUHUA, TOX0XKe, MeHsieT TUIl JuHuu. Hampumep, muans tuna border c
omueit -context line overhang pucyercss Kak JUHAA THIA overhang.

To ke camoe oTHOCUTCA K ToUuKaM. Touka Tutta moonmalk c ormueii -context point entrance
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area water -context ... area water

Area water -context . area water area water -context ..

Puc. 2.18: Kourekern obsiactu

pucyeTcst Kak CUMBOJI BXOJa. KcTh HCKIIOUYeHns: ToYKa Tuia [abel Bcerga MUMIeTCa ¢ TEKCTOM
HOJIIIUCH.

2.7.1 QO6aactu c gpIpaMu

Ob6sactu He MOryT UMETh "JbIPbI" BHYTPH, HE COCTOsIINE U3 KOPEHHOH MOPOJIbI, T.€.
HEBO3MOKHO C/IeJ1aTh 0071acTh B (hopMe TIOHYNKA, €CJIA OTBEPCTHE BHYTPU 00JIACTH HE OTPAHUIEHO
munueit wall (¢ ommmeit -outline in).

Ecnu Bam Hy2KHO c03/1aTh 00J1ACTH C JIBIPOI, OTPAHUYEHHON JIMHIEH, KOTOpas He BIUSeT Ha
BHEIITHIOK JINHUIO CKPalla, Bbl MOXKeTe PasMeCTUTh JAPYyTyio obsactsb tuima bedrock ("kopenHas
nopoa") Ha MecTe JbIpbl. DTa 0baacTb-"apipa M0KHA HAXOJAUTHCS B CIIHCKE KOMAH/ [Iepel
OCHOBHOI1 061acThi0, HoToMy uTo Therion cobupaer ux (st o6paborku Metapost) ¢ Konna, a
n3obpazkenue "MbIpbl" J10/2KHO 3aKPBIBATH OCHOBHYIO 00JIACTD CBEPXY.

Hekoropsie iporpammbl npocmorpa PDF HenpasuibHo 06pabaThiBAIOT IPO3PAYHOCTD, U
JIbIPa, TIO-TIPEZKHEMY BBITJISIUT 3aKPAIIEHHON, XOTh U MO-JIpyromy. 1o orHocurca K Xpdf u
Preview (na Mac).

Bor MmoxkeTe n3bexkarh pucoBaHus 00JIacTeil ¢ JAbIpAME, COSJIUHUB BHYTPEHHIOI I'PAHUILY C
BHEIITHell rpaHulieii HeBuuMoii (ormust -visibility of f) iuHuell KOHTYpa U HAPUCOBAB KOHTYP
00J1aCTH, COJIEPKAIUI BHEITHIOO T'PAHUILY, HEBUIUMYIO JIMHUIO, BHYTPEHHIOIO TPAHUILY, ¥ CHOBA
HeBUIMMYIo JuHU0. Ha prcyHke HUKe IOKa3aHa JIy’kKa ¢ KAMEHHBIM BaJIyHOM TOCEDEIHE.

IIpumepsr

Tunbr obnacreit
O6Jractb ¢ abIpOIt
Ob6sacTh Ha IBYX CKpalax

2.8 Cunrakcuc thconfig
Koudurypannonusie daiiibr [ThBook 38| mpeacrapisitor coboit TekcroBbie daitibt

cO cTpoKamMu KOoMMeHTapueB (Haumnatorcs ¢ "#") m crpokamu kKomanz. KoMaHIbI MOryT
OBITH OJJHOCTPOYHBIMU WJIM MHOTOCTPOYHBIME. B rocjiegaeM ciydae JOZKHa ObITh KOMAHIA
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Puc. 2.19: Obaactsb ¢ gpIpoi

3aBepIIeHns, UM KOTOPO mojydaercs jgobasiiennem mpuctaBkn "end" K mMeHN KOMAaHJIBI.
OHOCTPOYHBIE KOMAH/IbI MOYKHO IIPOJIOJIZKUTH Ha HECKOJBLKHUX CTPOKAX, OKAHIUBasl CTPOKY
3HAKOM TPOJIoJIzKeHust (0OpaTHbIil cjiert "\" ¢ TOCIE Y IONMM EePEX0I0M Ha CJIEYIONLYIO CTPOKY ).

encoding
VKas3bIBaeT UCIoJIb3yeMyto KoaupoBKy mgaHHbIX. [Ipumepnr: UTF-8, ASCII, ISO-8859-1, ...
cs

DTa omIus YKa3bIBAET BBIXOJIHYIO cucTeMy KoopawHat. llomiepxuBaiorcs ciemyromnime
cucrembl koopauaaT: UTMI1-UTM60 (o6o3nauernune 30ubr UTM 151 cmcreMbl KOOpAMHAT
WGS84) u JTSK (uexocioBankas cucremMa ¢ OCsaMH Ha BOCTOK u cesep). Kpowme Toro,
nojepuBaiorcs kojbl ESRI (kommnanus, koropas npoussoautr ['VMC u kaprorpaduieckoe
nporpammuoe obecrieuerne) 1 EPGS (European Petroleum Survey Group). Urobbr naiiTu
HOMED KOJIa JIJIsi BAIUMX JIAHHBIX, IIPOBEPHTE CIHUCOK (hailjioB B UCXOMHUKAX MTPOIPAMMBI
Therion: extern/projd/nad/esri n extern/projid/nad/epsg coorsercrBenno. Hakorer, Bbl
MOKeTe UCIOJb30BaTh lat-long u long-lat cucrembl KoopnHaT, JaHHBIE KOTOPBIX 3aIIUCHIBAIOTCS
KaK I'PaJLyChl:MUH:CeK (MOXKHO OIPDAHMYUBATBCA JIOJIFAMU MUHYT WK JIOJISIMU Ipajyca). B arom
cJydae BBIXOJIHOM cucTeMoit koopauHat siBjistercss WGS84.

Cucrema KOOpAMUHAT MOZKET OBITD YKa3aHa JIJIA:

e centerline: 370 oTHOCHTCA K JaHHBIM HUTKH XO/Ja C YKa3aHHeM KOOPIHNHAT;

® Scrap: IJjid IIPpUBA3KHU JIOKAJIbHOM KOOpAuHaThl CKpalla K CUCTeMe KOOpJAUHAT, JIJId UMIIOPTa
3CKU30B 0Oe3 IIMKETOB;

e surface: onpejiesigeT CUCTEMY KOODJIMHAT JIJI KAJMOPOBKH PACTPOBOIO M300parKeHus
IIOBEPXHOCTU U pa3MelleHus] TOUYKU OTCUETa;

e (mport: IpU UMIIOPTE BHENTHUX JIAHHBIX C NPUBA3AHHBIMU ITHKETAMU;
e layout; st origin Maketa (B ciydae atiaca) u grid-origin;

® BBLIXOJIHAs CUCTeMa KoopAuHaT B daitjie KoHUrypamuu, KOMaHIa CS.
Ecim He yKazaHO BHO, TO IIpE/IIIOJIAraeTcs JIOKaIbHas CUCTEMa KOOPIIMHAT.

source

Ucnonbayercst fyst nmogk/odeHns (hailjioB JJaHHBIX, KOTOPbIE JIOJIYKHBI ObITH 00paboTaHbI
Therion. 910 MoOXKeT OBITH JIMOO OJHOCTPOUHASI, JIMOO MHOTOCTpOUIHAasT KoMaH 1a. IlepBast popma
ucrnojb3yercd Jiid BBoja daitia Therion:
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‘ source file.th

Bropas dopma ucnonbsyercs s 3anucu koman Therion menocpesgactBeHHO B daitn
KOH(buUrypamnuu u yjpo0Ha, Korjaa KOMaH [ OYeHb MaJIO, YTOObI HE ILJIOJUTH MHOXKECTBO HEOOJIBIITIX
daiiios.
input

Komana ncrosb3yercs s mojK/ouenns gaiina, anajsorndna gupektuse "#include" B
C++. Eé nesb3s ucnosib3oBath BHyTpH 0J10Ka layout — endlayout.

setup3d
Ucnonb3yerces jijisi yKa3aHus TPEX Pa3MepOB:
e {3dSMP};

e {3dWALLSMP};
e {3dMAXDIMD}.

OHM UCHOJB3YIOTCH JIJIsi [MOJIUTOHAJIBHBIX JIMHUN IIPU CO3AHUM ODOJIOYUKH IIEIEPhl B
TPEXMEPHOIT BU3yaJIN3AIUN.

select

Dra KOMaHa BeIOHpaeT 00beKT (160 survey, b0 map) Jjist SKCIOPTA BHIXOIHBIX JAHHbIX.
[IpaBuia BbIOOpaA MO3BOJISIIOT YHUBEPCAIBHO OObEANHATH KAPThl U CKpallbl B HePapPXUIECKUe
rpymmsl [thbook 38|.

1. Tlo ymouanuio, ecjii HET KOMaH bl select ¢ yKa3zaHHeM ChEMKHU, TO SKCIIOPTUPYIOTCS BCe
CBHEMKI.

2. Ecnm BbIOpanbl TOJILKO CHEMKH, W HET OTJEJLHONW KOMaHJbl select jjisi KapT, TO
SKCIIOPTUPYIOTCSA BCE KAPTHI BHIOPAHHBIX ChHEMOK.

3. Ecim BbIOpaHbl ChEMKHU, U B HUX HET OIPEJIC/ICHUS Map, TO SKCIOPTUPYIOTCI BCe HUTKU
XO/Ia BBIODAHHBIX CHEMOK.

4. Ecmm ectb BbIOpaHHbIE KAPTHI, TO OHU SKCIIOPTUPYIOTCS.

Y koMaHJIbI Select ecTh CJIeyIoIne ONINNU:
e recursive, 3T0 OTHOCUTCA K "BBIOOPY" CHEMKE: O3HAYAET, IYTO PEKYPCUBHO BHIOMPAIOTCS
BCE TTOIHEMKN BHYTPH 3TOU CHEMKH.

e map-level N, 310 oTHOCUTCS TOJILKO K "BBIOOPY" KapT: orpe/iesisieTcst ypoBeHb, Ha KOTOPOM
HYKHO OCTAHOBUTH KCIIOPT KapThl 1ipu co3yanuu PDF.

e chapter-level N, oH mpuMeHsieTCsl TOJIBKO K "BBIOOPY" KapT: yCcTaHAB/IMBACTCS YPOBEHD
IJiaBbl, Ha KOTOPOM HY2>KHO OCTaHOBUTDL 3KCIIOPT KapThbl IIPDU CO3JaHUMN aTJacCa.
unselect

HpOTI/IBOHOHO}KHOCTB KOMaH/Ie select. On HCIIOJIB3YyeTCd, KOT'/Jla Bbl XOTUTE BKJIIOYUTDH
0ODBEKT B ,IL&HHbeI 9KCIIOPT, HO He€ BKJIIOYaTb €ro B CJeAylolue SKCIIOPTLI. Bur rmoMeniaeTe
KOMaH/1y unselect JJId 9TOIrO 00 bEKTA ME2KYy KOMaHJaMMU 3KCIIOPpTa.

layout

Onpenensier nabop mnapamerpoB 2D-makera. IlpmamMaer B KadecTBe apryMeHTa
wieHTuduKaTop (MMst) MakeTa, KOTOPbIl JIOJZKEeH ObITh MCIIOIb30BAH MIPU HOCIEYIOMEN CChLIKe
Ha Hero. Y Hero ecTb OIIUN.

Bor HEKOTOPbLIC U3 UX:
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copy Layout_id konmpyerT napaMeTpbl IPyroro Makera B 9TOT;
scale omnpenenser BoixoaHoi Macmtab. Hampumep, scale 1 500. 1o ymorganuio 1:200.

base — scale usmensier MaciTad BBIBOJIA C IOMOINBIO MacIiTabHoro xosddurimenta
scale/base_scale;

units cucreMa eJIMHUI U3MEePEHHsl, IMeeT apryMeHT metric (1o yMoTIaHuio) uin imperial;

rotate degrees, TOBEPHYTh PHUCYHOK Ha BbIXOJe. Hampumep -layout-rotate 20
oBOpavnBaeT KapTy Ha 20 TPajycoB MO JacoOBOI CTPEIKE;

north yKasblBaeT ceBep KapThl. DTO MOXKET ObITh J1O0 true (reorpadudeckuit cesep),
smbo grid. Crpenka cepepa, orobpaxkaemasi Therion, Bceryma yKasbiBaeT Ha MCTHHHBIN
(acTporoMuueckuii) cesep. KpecTuku cerku BHIPOBHEHBI K ceBepy ¢rid (KOTODBIH 3aBUCHT
OT cucTeMbl KoopauHaT). MaruuTHblii ceBep BoobIe He orobparkaercs. Eciin Bbl BeiOGepere
north grid, KpecTbl ceTKu Oyj1yT BHIPOBHEHBI 110 JIEBOMY /IpaBOMY Kparo GyMaru, a CTpesKa
ceBepa MOXKeT cJierka moBepHyThesi. C north true ceBepHasi cTpesKa BepTUKAIbHA, U CETKA
MOYKET OBITh CJIET'Ka HAKJ/IOHEHA;

symbol-set set omnpejensger HaOOP HUCHOJB3YEMbIX VCJIOBHBIX obo3nadenuii: UILS
(Mezxxynapojnbiii  coo3  creneosioroB), ASF (ABcrpanuiickasi CIeJe0JIOrnIecKast
denepanus), CCNP (Hammonanbubiii napk Kapicbagackux mnemep) wim SKBB
(Cnesreoksty6 Banska Bystrica); nanpumep symbol-set UIS. Ha jgaHHBI MOMEHT CHMBOJIBI
HE CUJIBHO OTJINYAIOTCS;

symbol-hide ompejiesigeT CUMBOJBI WU TPYIIy CHUMBOJIOB, KOTOPbIE HE JOJIZKHBI
orobpakaTbcs Ha KapTe. [Ipumepsr: symbol-hide point station He pmcoBaTh KpecTHUK
"+" Ha nukerax, symbol-hide group centerline CKpBIBAET TaKKe MaJe€HbKHIE CEIMEHTHI
HUTKHU XOJIa Ha nukKerax. EcTh Takxke symbol-show — HaobOpoOT, MOKa3aTh;

size width height units onpenessier pasmep (st KapT OLIWs page-grid JT0JIZKHA ObITh
BKJItO4YeHa). [Ipumep: size 18 22.2 cm;

overlap value units ykasblBaeT BEJIMYUHY 30HBI HEPEKPBITUs (Jjisi KAPTHI U aT/Iaca).
Hamnpuwmep, -layout-overlap 2 cm Ha map rosoput, uro Therion jo/keH ocraBuTh
2-CaHTUMETPOBYIO TPAHUILy BOKPYT KapThl;

grid nmeer apryment of f (1o ymomaanuio), top win bottom;

grid-origin YKa3bIBaeT KOOD/IMHATHI HadaJja CEeTKU
koop/mHAaT. [Ipumep: grid-origin O 0 1875 m, mpesmosiaraet, 4To BbIcoTa BXoma 1875
M, W yCTAHABIUBAET 3HAYCHUsT BBICOTHI JIJIsT TOUEK C omiueil altitude. YCTaHOBUB BBICOTY
BX0J1a (HAYAJIO CETKU KOODJIMHAT), BbI yKa3biBaeTe "BbICOTHI" Jijisi TOYEK JIMHUU CTEHbI
(1t TovweK JmHUM ¢ omrweil altitude), 3HAYEHIE BBICOTHI BBIUUCIISIETCS U [IEUATACTCS Ha
KapTe;

grid-size onpejiensier uHTepBaJs cerku (mo ymoudanuto 10 m). [Tpumep: grid-size 50 m;

color (nmm colour). Komana yKasbBaeT, KAk PACKPACUTD 3JIeMEeHT. BO3MOXKHbBIE 3JIEMEHTHI:
map- f g, map-bg (nepeauuii wian u GoH KAPThl COOTBETCTBEHHO) U preview-above, preview-
below (mepenuuii wIaH opu preview-above u 3JEMEHTHI KAPTHI IPH below, COOTBETCTBEHHO).
[IBer MOxkKeT OBITH OTTEHKOM CEporo, yKasaHHbIM ojHuM ducaoMm ot 0 (uépubriii) 1o 100
(6esibim), wtn Tpumierom RGB, ykazaunabiM Tpemst anciaamu ot 0 1o 100, 3aKI09EHHBIMI
B KBaipaTHble cKOOKH. Hampumep, [100 0 0] — 370 Kpacubiit mBeT. CrieruaibHble 1IBeTa:
altitude, scrap uw map (JOMYyCTUMO MHOXKECTBEHHOE YHUCJIO);

transparency uMeer apryMeHT on WK of f 1 OIpeaessieT, TOJKHbBI JIU ObITh BHIAMBIMU
HIZKeJIesKallie X0/a mermepbl (10 yMOJIYaHUIO 0N, U €€ CJIeJyeT UCIOJIb30BATh C OIIuel
opacity);

opacity opeaessaeT 3Ha49eHne HEIIPO3PaIYHOCTH HH2KEJIC2KAIIUX (bpal"MeHTOB7 B MHTEpBaJIe
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0 m 100. Buadenune 0 o3HavYaeT HPO3PAIHOCTH, 3HadeHne 100 o3HAIAET ITOJTHOCTHIO
HEIIPO3PadvHblil; 110 ymordanuio 70;

sur face-opacity onpesesisierT HEIPO3PATHOCTD TTOBEPXHOCTHOI'O PACTPOBOIO M300paYKeHNs,
ecan "mpo3padHOCTh" BKIIIOUEHA.

Curefryroruye onmymu OTHOCATCS TOJIBKO K aTJIACAM:

page-setup onpejiesdeT pa3Mep CTPaHUIbL. Y HeE eCTh apryMeHTbI: YMCJIOBOE 3HAYCHHUE U
equnuibl. Hampumep, page-setup 29.7 cm;

page-numbers umeer apryment on (1o yMoadanuio) uin of f;

exclude-pages nmeer apryMenT on win of f U CIHCOK HOMEPOB CTPAHHI], KOTOPbIE HYKHO
UCKJIIOYATH (HOMepa CTPAHUI] HATHHAIOTCS C 1).
Hanpnwmep, exclude-pages on 2,3,6-8,19;

title-page mmeer aprymeHT on (1o ymoadanuio) uin of f. DT0 OTHOCUTCS K TUTYIIbHBIM
CTpaHUIAM Tepe/T TJIaBAMU;

nav- factor ompemenser Ko3(p@ UIMEHT MaciTabupoBaHns HaBurannoHHO#W ceTku. [lo
yMomganuio 30;

page-grid OTHOCUTCA K CEeTKe CTPaHUIbI aTiaca KapTbl. Moxker ObITh on wim of f.

OHLLI/II/I JIEr€H/JIbl KapThI:

legend umeer apryment of f, on wnn all;

scale-bar. Hanpumep, scale-bar 10 m. HacTpauBaer mar macirabHOM JIMHEHKH, ecIu
OH He yKazaH ¢ omrueil grid-size;

map-header umeer Tpu aprymenTa: X, Y u ogud us of f, center, n, e, ..., sw. Hanpumep,
map-header 0 O n;

statistics j1obaBiIsieT HEKOTOPYIO CTATUCTUKY. ¥ HEE ecTh apryment explo-length mim
topo-length, moxer nmersh 3uHaderue on uin of f. Ilepeoe roBOpUT BBIBOJUTEH CTATHCTUKY,
BTOpPOe — He BBIBOJUTH. Korja oH mMeer apryMeHT explo, topo, carto mnm copyright,
3HaYEHNeM MOYKeT ObITh all (3amuceiBaroTcst Bce nMmena), of f (Hutdero He mumrercs) uim
qucsio N (numier nepsbie N uMéH);

language ¢ apryMeHTOM, sA3bIK KapThI JIjIs UCIOJIB30BAHUS B IKCIIOPTE;

map-comment COIPOBOXKIAETCA CTPOKON KOMMEHTapUsl, KOTOPYIO BbI XOTUTE BKJIIOYATL B
BBIBOJI. KoMMeHnTapuit pasmeriaercsa Me¥K/Iy PUCYHKOM U JIETE€HJIOM.

debug moxer ObITE on, all, first, second, scrap-names wau of f.

Haxkomnern, ects crienmdudeckne onnun PDF. Vx naznadenne nmoustHo n3 HasBauus. OHU

IPUCBAMBAIOT 3HaUYeHns cBoiicTBaM jokymMeHTa PDF n compoBoxkiatoTcst CTpOKOBBIM 3HAUEHHEM
(3aKJIFOYEHHBIM B JIBOIHbBIE KABBIYKU, €CJIU OHO COJEPKUT MPOHEJIbI):

doc-author;
doc-keyword,
doc-subject;
doc-title.

export

Ona olpeaesdeT, 9TO Bbl XOTHUTE IIOJIYIUTh Ha BBIXOE. Nmeer apryMeHnT THIIa BbIBOJa: MMap

(kapra), atlas (atmac), model (mognenn), database (6a3a maHHbIX), continuation-list (crmcok
poJIoJIzKeHuit ), survey-list (cimcok cheMoK ), cave-list (crmcok nerep) wiu bbox.
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Hekoropnbie u3 oruii:
e output ykaswiaer uMs BbiBoJa (Paitna). [To ymoruanuto sro "cave. XXX"| rie pacimupenue
"XXX" mMeHsieTcss B 3aBUCUMOCTH OT (popMaTa BBIBOIA;

e fmt ykasbiBaeT dopmar BeiBOAA. Bo3MmorkHbIe (hopMaThl 3aBUCIT OT TUIIA BBIBOJIA:
— maps MoxKeT ObITh pdf, svg, TVi;

— atlases Bcerga TOIBKO pdf';

models moxket 6biTh loch (ponHoit bopmat, o ymMordanuio), compass (plt), survex
(3d), dxf, esri, vrml, 3dmf, u kml (Google Earth);

— databases TonbKO Sql;

— lists skcnoprupytores Kak txt (text), html (default) u dbf.

e enable u disable, (ToJIbKO Jijist MOjIeJI€iT) BBIOEPHTE SJIEMEHTHI JIJIsl SKCIIOPTa B BBIBOJL: wall,
centerline, sur face, all;

e projection ID (nyst KapT M ATJACOB) yKa3blBaeT THUIl IIPOEKIINHU, KaK JJIs CKPAIOB.
Mozket 6biTh none (monepednbie cevdenusi), plan (ropu3oHTaIbHAS TPOEKIHs ), elevation
(BepTHKaJIbHAS TIPOEKINs, BO3MOKHO C HAlPaBJIEHHEM HPOEKIUU B rpajycax) u extended
(paspes-pa3BépTKa);

e layout ID (nyist KapT 1 aTJIACOB) BKJIIOYAET TIPEIBAPUTEILHO CKOH(MUTYPUPOBAHHbIH MaKer.
MozKHO TakzKe OIpeae/uTh IIapaMeTpPbl MaKeTa, IOCTaBUB Iepel, HuMmu npedukc layout-;

e cncoding (nyist 6a3 JAHHBIX) YKA3BIBAET BBIXOIHYIO KOJAUPOBKY;

® CIIMCKM BO3MOKHBIX IIPOJIOJIKCHHI MOIYT UMETh OIPEACICHHBIC HOIb30BATE/IeM ATPUOYTHI
(ommust attributes on/of f) m duaLTPOBATHCA B 3aBUCHMOCTH OT TEKCTA KOMMEHTAPHsI

(ommmust filter on/of f);
® CIINCKHU TIerep MOIYT UMeTh KOOpAuHATH merep (omrwst location on/of f), n comepaTh
TaKzKe ChEMIIUKOB CO CBOeil crarucTukoit (ommust surveys on/of f).

sketch-warp

Ucnonw3yercst jyist Boibopa ajnropurma jedopmarun sckn3a (Mopdunra). Tpebyercs
TOJIBKO OJIHO 3HAUYEHUE — HA3BAHUE aJIFOPUTMA. DTO MOKET ObITH [ine (AJIrOPUTM 110 YMOJTYAHHUIO ),
point, linear nnu plaquette.

system

OTa KOMaH/Ia I[O3BOJIIET BBIITOJHUTH BHEIIHIO MIPOrPpaMMYy BO BpeMsl KOMITAJIAIIN.
Cunrakcuc: command & B Linux u start command 8 Windows.

IIpumepsr

Komamn;ia select

2.9 CuHTtakcuc JaHHBIX

Cunrakcuc maunbix Therion noapo6uo obbsicusiercst 8 Therion Book [thbook 10-11].

Daitbr janabix Therion npejcrapisiior coboii TeKCTOBbIE (halliIbl cO CTPOKAMU KOMAaHJL (¢
apryMeHTaMy U IapaMeTpaMi ), CTPOKAMHE JIAHHBIX M CTPOKAMU KOMMEHTapueB (OHM HAYMHAIOTCSI
¢ cumBojia "#"). Komaupl MOryT ObITH OJIHOCTPOYHBIMU UJIM MHOIOCTPOUYHBIME. B mocieaem
caydae ecTh KOMaHJa 3aBEpIeHUs, TO eCTb KOMaH/a, oOpa30BaHHAasT OT MMEHU KOMAaH/IbI
myTém gobapienus npedukca "end". Hanpumep, kKomanga centerline 3aBepinaercss KOMaHIOM
endcenterline.
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CTpOKI/I JaHHBIX MOI'YT COA€p2KaTb YMCJIOBbIEC SHAYCHUA WJIXM OIIINUMU KOMAaH/I. B CJIy4dae
OHL[I/Iﬁ OHM OTHOCATCHA K IIOCJIEAYIOIHUM JaHHBIM.

KommenTapuit Haunnaercs ¢ cumBosa "#". JlonmyckaooTcs KOMMEHTapUd B OJHON CTPOKE
¢ JIAHHBIME W KOMAHIAMU: BCe, 9TO caeayeT 3a "#" u 10 KOHIA CTPOKM, PacCMaTPUBAETCS
Kak KoMMeHTapuii (1 urnopupyercs). Cumpost ob6parasrii ciert "\" B KoHIle cTpOKH 0603HAYAET
IIPOJIOJI?KEHIE B CJIEJIYIONIEN CTPOKe, KaK ecyi Obl OHM ObLIN OJIHOI CTPOKOi. AprymMeHTbl u
OIIIUU C IIpobeslaMU JIOJI2KHBI ObITh 3aKJIIOYEHbI B JIBOWHBIE KABBIYKU "’ €C/IM OHU sABJISAIOTCS
CUMBOJIBHBIMU [IApaMeTPaMi, WK B KBajpaTHble CKOOKU '|”’|” — ec/in IuCIOBBIME 3HAYCHUSIMU.
Hamnpuwmep, snadenue nera RGB cocrour uz tpéx uucen (or 0 jgo 100) u 3anucbiBaercs B
KBaJIpaTHBIX CKOOKax: Harmpumep, [100 0 0] — kpacHblii 11BeT.

KimtoueBbie ciioBa MOryT cojiep:KaTh OyKBBI ajipaBuTa, Iudphl, HoUépKUBaHue ’_° 3HaK
MUHYC ’ -’ u upamoii ciemr ’ /. CjioBa MOTYT COJEpPKATh TaKyKe 3HAK ILIOC "+" | 3BE3T0UKY
"x" szangaryo ",", Touky ".", u ojguHapHble KaBblYKH "’". YTOOBI UCIIOIB30BATH KJIIOUEBOE

CJIOBO B KadeCTBe 3HAYCHHUA B CTPOKE JIAHHBIX, BbI JOJIKHBI IIOCTABUTH IIepeJl HUM IpeduKc
(escape) ¢ BOCKJIMIATEIBHBIM 3HAKOM * ! 7.

dopmar gar: TTTT.MM.II 99:MM:CC.CC. BpeMeHHOW MHTEepBaJ COCTOUT U3 JIBYX JIaT,
coeinHEHHBIX THpe (3HaK muuyc "-"). VMg gesioBeka COCTOMT U3 JBYX CJIOB, Pa3J/Ie€JIEHHBIX
npobesiom, T.e. "dhamuansg u ums". Jomyckaercs ToBKO ojiuH 11pobest. Ecm B mmenu 6oJiee 0JHOrO
npobeJia, NCoIb3yiiTe Kocyto depty '/’ BMecTo mepBoro mnpobena. Cpejy e IMHAT] H3MePEeHHUs
ectb meter, centimeter (takxke m u cm), degree (rpajycer) u percent (IPOIEHTHI).

2.9.1 Komanapel Therion

Y komanj Therion ectb cBA3u, T.e. KOMaHJa JIOJIZKHA BBIIOJIHATHCA BHYTPH JIPYTOM,
KOoTOpas ¢ Heil cBa3aHa. Ha ciesyromem pucyHke rmokasaHa uepapxus CBA3eil: CBA3M KOMaH/T
MOKa3aHbl B BHUJIE CTPEJIOK.

gr'r 2 EF Ef. 2
input fgrade revise
survey
eguate centerling sCrap map surface impoart
TTT
pnint line area

Puc. 2.20: Ceaznu
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encoding type

DTa KOMaH/1a OlpejiesisgeT KOAMPOBKY, UCIIOIb3YEMYIO JIJIsl 3aIIUCH HOCTIEeIYIONNX JIAHHBIX.
Hanpuwmep: encoding UTF-8 uin encoding ASCII.

input file

Ora KoMmanaa ropoput Therion mpouwmrars apyroii daitn. Ecan nmsa daiina comepkut
pa3ienTelb KATaJI0roB, Bbl JOJXKHBI UCIIOJIB30BATh MPSIMOIL cJier '/’ — J1jisi COBMECTHMOCTH,
HO Jry4lrie u3berarb abCOIIOTHBIX Iy Tel.

survey name

OTa KOMaHJla OIpeJie/ideT YPOBEHb B IIPOCTPAHCTBE MMEH ¢hEMOK. HaszBaHue ypoBH:A
SIBJISIETCS apTyMEHTOM KOMaH/bl (Ha3BaHume CchbEMKH). Kerh Takume ommun kak: declination
(yKa3bIBaeT BEJUUUHY MOIPABKH MATHUTHOIO CKJIOHEHMUsI, KOTOPOE JIOJIZKHO ObITh IPUMEHEHO K
JIAHHBIM) U title, onpeedomuii Ha3BaHue ChEMKH.

Omrus entrance ucrnoJib3yercs Jijisg 00O3HAYEHHUS TJIABHOIO BXOJA B IEIIEPY, €CJU UX
HeckoJibKO. Hampumep, -entrance station_01, rje station_01 — 3To uMs IUKeTa Ha BXOJIE.
Bxo1 ucrionib3yercst Jjist 9KCIOpTa, CIIMCKa, BXOJIOB TIEIIEep IMPOeKTa.

centerline i centreline DTa Koman1a onpeesseT HaYAIO0 JAHHBIX ChEMKHI. VIMeeT HeCKOIbKO
OMIINAN:

e date date_value;
e team ums [roles|;

e units quantity [factor] units: e TUHUIBI [JIsT ONPEIEIEHHBIX n3Mepenuii. MOKHO yKa3aTh
MacmTabHbIi Koaddurment, HanmpuMep, units length 0.01 meters. Bemmumna moxer
OBITH OJTHUM W3 U3MepeHuii, Harpumep length, compass, wi dimensions, 9To0bI yKa3aTh
BCE TIOIIEPEYHbIE PA3MEpHI;

e sd quantity value units: craHJapTHOE OTKJOHEHHE JIJIsi OIPEJIeJIEHHON BETUIUHbI.
Hamnpumep, sd compass 5 deg osHaudaer, 4To ¢ BepoaATHOCTBIO 70% moOKazaHust KoMIaca
UMeIoT OmubKy £5 rpaycoB. EauHunbI cTaH apTHONO OTKJIOHEHH JJIst (PUKCUPOBAHHBIX
TOYEK TaKHUe K€, KaK M I caMuX (puKCupoBaHHbIX ToYeK. OHAKO, €C/IM Bbl U3MEHNUTE
CHCTEMY KOODJMHAT it (PUKCUPOBAHHBIX TOYEK, €JMHUIIBI JI WX CTAHJIAPTHBIX
OTKJIOHEHUH He M3MEHATCs; Bbl MOXKeTe yKasaTh €JIMHUIIBI M3MEDEHUsI B sIBHOM BHJIE
(HampuMep, ¢ MOMOIIBIO KOMaHJ bl unit position m) WM HUCIOJIB30BATH €JMHUIIBI
m3Mepenus B Komase sd (Hanpumep, sd z 10 m);

e declination value units ycraHaB/inBaeT MarHUTHOE CKJIOHEHHE JIJISI JIAHHBIX: UCTUHHBIN
ASUMyT — 9TO MaTrHUTHBIN (I/I3M€peHHbH71> ASUMYT IIIOC 3Ha4YeHNEe MalrHUTHOI'O CKJIOHECHMA]

e infer object on/of f, rme object moxker O6bITH OO plumbs, b equates;

e mark [stations| type, rme Tunm Mmoxer ObiTh fired, painted, wmu temporary (mo
YMOJTIAHUIO);

e station name comment flags yka3blBaeT KOMMEHTapHWil K MHUKETY W, OINIHOHAJILHO,
crincok duiaros. Ecim komMeHTapuit mMeeT mpobesibl, OH JOIKEH ObITh 3aKJII0YEH B
kaBbruku "". Ilpumep: station 32 "Bozamoxmoe mpogmomxenue". Dyaru MOryT OBITD:
entrance, continuation, fived, not-fixed, attr (conpoBoXKIaeTcss TAPON MUMsI-3HAUCHUE
arpubyra), air-draught (Bo3MOXKHO yKas3aThb Kak summer wumi winter), doline, sink,
spring, dig, arch, overhang, probe, u explored (compoBOXKIaeTCs WUCCIEIOBAHHON
JUTMHOM, Tpebyer, 4robbl ObLT yKaszaH duiar mpoaoKenus ). UTobbl yKa3aTh TOJBKO
daar, BcraBbTE mmycTON KOMMeHTapwii, To ectb . llpumep: (B 6ioke centerline)
station 3a " " continuation explored 23m;
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e fix station x y z: dukcupyer reorpaduvueckue KoOpAuHATHI mukera. lIpumep
fix 1 1529802.9 5089076.7 2214.6 oupenenser koopauaaTsl nmukera "1": X — BocTok-
zamaj, Y — ceBep-for, a Z — BbicoTa. OHI BCe B MeTpax;

® (S name yCTaHABIUBAET CHCTeMY KOODJWHAT JJIsT KOMaH T fix;

o flag: flag sur face yka3wpIBaeT, 9TO MOC/IEIYIOIINE U3MEPEHUST OTHOCSTCS K MTOBEPXHOCTHOI
CbEMKE U He YUUTBIBAIOTCS B cTaTUCTHKe Tienepbl. Flag duplicate obo3nadaeT n3MepeHus,
KOTOPbIE ABJILIOTCS JYOIUPYIONUMA U He YIUTHIBAIOTCA B BBIMUCJIEHUH JIJINHBI TEIIEePhI,
HAIpuUMep B 00JIaCTU MEePEKPBITUS JABYX HUTOK xoja. Puiar splay obozHauaeT OOKOBBIE
M3MepeHus, T0 ecTh ciuten ("éxuku'), KOTopble He BJUSIOT Ha JUIHHY Helepbl. V3Mepenus,
y KOTOPBLIX BMECTO OJ[HOIO M3 MHKETOB Jinbo '." (Touka), aubo '~ (THpe) cauTarorcs
cIiesgMu, Jaxke ecau Jiar He yKazaH. TodKa IpegHa3HadYeHa JJIsd CILIeEB HA OOBHEKTHI
BHYTPH IEIMIEPHOrO XOJIa; TUPE — JJIs CIIEEB JIO CTEH;

e cquate stations: ompejesnsieT CoOBIaJieHne JIBYX wWian Oojiee nukeToB. Harmpumep,
equate 1 24@main_passage. OmubKoii Oy/ieT NPUPABHATH JIBA (PUKCUPOBAHHBIX ITHKETA,
JlazKe ecJIi OHU UMEIOT OJIMHAKOBBbIE KOOPINHATHI;

e data style data_order: ompejesaseT TUII U MOPSAJIOK JAHHBIX CHLEMKH B CTPOKAX JIAHHBIX;

e walls type: moxer OBITH auto, on, wian of f. OH yKa3biBaeT, 10/2KHbI i Janabie LRUD
HCIOJb30BaThcd TpHu co3anuu 3d-momereit. Ecim ycranosiieno 3uadenue auto, LRUD
HCIIOJIB3YETCsT TOJIBKO B TOM CJIydae, eC/ii HeT CKpalla, COOTBETCTBYIOIIETO HUTKE XOIa;

e cxtend type [stations|: oH ucnonb3yercs Jisd paspesa-pas3séprku. Tum moxer ObITh: le ft,
right, break, start, ignore. Moxer cojepKarhb HOMEpa HHU OJHOIO, OJHOIO WU JIBYX
nukeToB. B mepBoM ciydae HallpaB/eHne Pa3BEPTKU PACIPOCTPAHACTCs Ha MOCJIELYIONHe
U3MEpEHNsI 10 HOBOIO yKa3aHUs HAllpaBIeHUsT pa3BepTKu. 11 0JHOrO IIIKeTa HaIIpaBIeHne
Pa3BEPTKHU IIPUMEHSIETCSI K U3MEPEHUSIM, KOTOPbIE BKIIFOYAKOT B ce0st 9TOT muKeT. s nByx
[IMKETOB HaIlpaBJIeHNe Pa3BEPTKH IMPUMEHSIETCS K U3MEPEHNI0 MeK/Iy HUMIH; €CJIU TaKOTro
HET, TO 9TO OIIHNOKA;

e threshold value unit: onpejiesigeT npeaeabHOE 3HAUEHHUE YTJIa, BbIIIE KOTOPOIro JIAHHBIE
LRUD wunTepnperupytoTcsi Kak JIEeBbIi, MpaBblil, BIep&l, Ha3aj, (IEePIeHIUKYIIsIPHO
HAIIPABJICHUIO N3MEPEHNS).

Kowmanma in fer plumbs on ykassiBaet, ato n3mepennst £90 He 10KHBI KOPPEKTUPOBATHCST
3a HakjoH. Komana infer equates on TOBOPUT O TOM, UTO U3MepeHUdA JTUHON O JIOJIZKHBI
paccMaTpUBaTHCs KaK KOMaHa equate (6€3 KOPPEKIMH PACCTOSHIS ).

B macrosiee Bpems mojyiepkuBaiorca cucrtembl koopguuatr UT M, long-lat, lat-long,
gexocsoBarikue JTSK u tJTSK, a takxke ESRI n EPGS. CucreMbl KOOp/IMHAT yKa3aHbI B
oubsmoreke hopmaros PROJ4, http://proj.maptools.org.

Bkpartre, 3T0 cTpoKa, cocTosdIas n3 KJIIOYEBOro CJI0Ba ¢ MpedUKCOM B BUJE 3HaKa ILIIOC,
COEJIMHEHHOI'O CO CBOMM 3HaYeHMeM 3HAaKOM paBeHcTBa. Hampuwmep:
‘ +proj=latlong +datum=wgs84 +pm=rome

JpyruMu KJII0UeBBbIMI TTapaMeTpaMu IIPOEKINK sIBJIA0TC dmicon (+ellps), mapamerps
JIOZKHOM TOYKHN Havasa Koopjanuar (+lat_0, +lon_0, +x_0, +y_0), macmrab (+k) u exuaurst
U3MepEHUs (+eIuHUIBI).

CucreMy KoopJauHaT MOXKHO yKa3aTb Tak:Ke B KoMaHjax surface u layout, a TakxKe B
daiine koudurypanuu (st BeiBoga). [lo ymomrganuio cucrema KoopauHat sijsiercsi local, T.e.
Therion mpesamosaraer, 9To Bbl paboTaeTe B JOKaJbHON cucTeMe KoopanHaT. BxojiHble TaHHBIE
MHTEPIPETUPYIOTCS B OIPeIeIEHHOM cucTeme KoopauHat. Hampumep:

‘ cs long-lat
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fix 1 19:20 34:30 1500

ozHauaer ukcuposanubiii muker "1" ¢ koopgunaramu £19°20”, N34°30” Bbicora (HaI
yposHeM Mopsi) 1500 [m].

scrap

Cxkparr nipejicraBiisier cob0il 9acTh KapThl HEIephbl, KOTOpasi He COJIEP:KUAT IePEKPHIBAIO-
muxcst Xo70B. OOBIYHO OH OXBATBHIBAET OKOJIO CTa METPOB IelepHbIX X0/10B. COMepKUT TOUKN
(cumBOJIBL U TOIIUCH ), JinHEK U objactu. KoHTyp ckpata dhopMupyercs JUHUSMUI C OIIUel
-outline. Oun MoryT ObITH out, in i none. Jluaum tuna wall mo ymoadanuto -outline out.
Hpyrue muaun 1o ymoJsraanuio -outline none. JIuauun KOHTYpa He JIOJIKHBI TIepeceKaThCsd, B IPO-
tusHOM ciydae MetaPost Boimaer npeaynpexpatomniee coobienne (Therion BuguT coobinenue,
HO TpojIo/IzKaeT pabory). Pekomen ryercss mpoBepsiTh 9TH COOOIIEHHs U UCHPABJIATH UX B JIIOOOM
caydae.

g omnpejiesiennsi CUCTEMBI OTCUETa B SCrap JIOJMZKHO OBITH KAK MUHUMYM JIBa ITHKETA.
Eciin B HEM TOJIBKO OJIMH THUKET (UM €r0 COBCEM HET), KAaK B CIydae OOJIBIINHCTBA MOMEPETHBIX
CedeHmii, OH JIOJI?KeH UMEeTh ONIHNIO -Scale.

Omnuu scrap:

e projection ykaspiBaer Tur npoekimu. Moxer ObiTh none (ceuenue), plan, elevation
(mpoekIus Ha BEPTUKAJIbHYIO ILIOCKOCTD) 1 extended (paspes-pa3Béprka);

e scale ompeiesigeT, KaK KaJnOpoBaTh CKpall, T.e. KaK IIpeo0pa3oBaTh pa3Mepbl MuKcesei
XOJICTa B PEAJIbHBIE METPbhI. DTa OIIHs UCIIOIB3YEeTCsI, €CJIU B CKPAalle HeJJOCTATOYHO ITMKETOB
st ero Kaamopoku. Camblii obmmii opmar mMeer BoceMb dmces (UM OMIHOHATIBHO
eJINHUIIBI U3MEPEeHUsl JIJIMHBI). BoceMb 4uces mpejicTaBisaioT coboil mapbl KOODAMHAT
MUKCeseil U peajibHble KOOP/IMHATHI JII JIBYX TodeK. OHU yCTaHABINBAIOTCS, KOT/Ia BbI
KaJmoOpyeTe CKpaill, oMellasi KOHEIHbIe TOYKHM KPACHOM CTPEeIKN HaJl JIByMs TOUKAMMU, JIJIsd
KOTOPBIX BbI 3HAETE PeajibHbIe KOOPINHATHI, KOTOPBIE BbI 3aIUChIBaeTe HA BKIajKe "Scrap"
penaktopa kKapThl X Therion. IIpome roBops, napamerp Maciiraba onpejesaser TOJIbKO TO,
KaK MacIlTaOnpoBaTh MUKCEIb X0JICTa JI0 MeTpoB. B 3TOM ciryuae Tpebyercs TOJIBKO OJTHO
qucio (B MeTpax Ha eJMHUILY U300parkKeHus ), 38 KOTOPbIM, BO3MOXKHO, CJIEJYIOT €[MHUIIbI
JyHbL, ecu 310 He "MeTp". Ilo apyromy 310 MOXKHO CII€IATH JBYMs YUCJAME, CKAYKEM,
scale A B roBopuT O TOM, YTO €JIMHUIIAM JIJIMHBI HA PUCYHKE COOTBETCTBYIOT I3 METPOB;

e stations ... IepPeYNC/IAET MUKEThI, KOTOPBIE JIOJIZKHBI OBITH N300paKeHbl B CKpalle u He
UCIIOJIL3YIOTCS JIJIsl €ro KaJmOpoBKH. He HyKHO epevnc/isaTh B 9TOM CIIUCKE TOYKH CKPAIa;

® (S OIpeJe/isieT CUCTeMY KOODJMHAT JIjIs CKpala. JTO IOJIe3HO, KOI/a BbI XOTUTE
UMIIOPTUPOBATH M300pazkeHnne 6€3 MUKETOB, HO ¢ TOYKAMU CUCTEMbI KOODJUHAT CETKH;

e sketch filename x y yKa3bIBaeT Ha BKJIOUEHHE JTaHHOTO PACTPOBOTO M300ParKEHUS B
ckpail. TTosoxkenne (X, y) COOTBETCTBYET JIEBOMY HUYKHEMY YIJIy PACTPOBOIO N300pasKeHNUSI.
Yro0b1 100aBUTH (DOHOBBIN 3CKU3 B CKpAaIl, BbI MOXKETe UCIOJIb30BaTh KHONKY PoHOBOE
nzobpaxkenne Ha BKJajke Ckpan B pegaktope kapT X Therion. Bam myxkHa omrus
sketches on B 6/10Ke layout, 9TOOBI OTOOPA3UTHL €ro Ha BbIXOJe. KpoMe TOro, Bbl MOXKeTe
BBIOPATH aJaropuTM JiepOpMaIiui ¢ OMOIIBI0 KOMaH bl sketch-warp B (aitne theonfig;

e walls. Moxer ObITh on, of f wim auto. YKa3bIBaeT, CJIeIyeT U UCIOIb30BaTh JTaHHBIE
cKparlla npu cozfannu 3D-momen;

e flip Moxer GbITh none (o ymosuanuto), horizontal, wiu vertical. ddexr 3akmoIaeTCs
B IIOBOPOTE CKpalla Ioc/ie peodpa3oBanns MaciiTada. [0pu30HTaIbHBI IEPEBOPOT MOKET
[IPUTOAUTHCS, KOTIa BaM HY2KHO ITIOBEPHYTH CKpall Ha paspese-pasBépTKe;

e title yKa3biBaeT Ha3BaHUE CKpalla;
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e author ykasblBaeT aBTOpa CKpala;

e copyright yka3biBaeT aBTOPCKUE IIpaBa Ha CKPAIL.

point x y type

DTa KOMaH/Ia Olpeie/isieT TOUKY Ha PUCYHKE, 3a/aBas €€ KOOPJANHATHI U TUI. BOIBIIMHCTBO
CUMBOJIOB TIEIIEPbI CBA3AHBI ¢ TUIIAMK TOYKa. [lo/mmcn Takke ABAAIOTCH TOYEIHBIMEA 00 HEKTAMH.
Ecrb TakKe TOYKU, KOTOPbIE He MMEIOT MpeJICTaB/IeHrs Ha Kapre (HalnpuMep, TOYKH, KOTOPbIe
OIIPEJIEJISTIOT Pa3MepPbl XO/Ia).

Tunsl To4uek:

e station; OH JIOJI?KEH UMETH OIIUIO -Name ¢ Ha3BaHUEM ITHKeTa;

® section sIBJISIETCS CCBLIKOM JIJIsT TIONEPETHOrO CeveHNtsl, KOTOPOe YKa3bIBAETCSI C TIOMOIIBIO
OIIITUU -SCTap;

e dimensions yKa3bIBaeT pasMepbl Xoja. Y Hero JIoJIKHa ObITh omius -value;

e [abel , momnuch;

e remark, 3aMeTKa;

e altitude, yKa3biBaeT BBICOTY TOYKHA OTHOCUTE/ILHO CETKHU;

e passage-height st BBICOTHI XOJ1A;

e station-name, Jiid TOro, 4ToOBI HaIlMCATh HA3BaHUE IUKETa HA KapTe;

e date, misa nar;

e continuation, ¢ onucanuem (onnus -text) u KojoM npogoszkenus (omnus -code). Ko
IIPOJIOJIZKEHUS MOZKET OBITH JIIOOBIM CJIOBOM;

e samnosaenue: bedrock (TBépuas ckana), sand (necok), raft, clay (rnuna), pebbles (ranbka),
debris (mebenn), blocks (rawibbl), water (Boja), ice (161), guano (ryaso), snow (cuer);

e cuejieorembr: flowstone (Harék), moonmilk (myHHOE MOJIOKO), Stalactite (crajakTur),
stalagmite (cramarmur), pillar (Kononna), curtain (HarTéanblii 3aHaBec), helictite
(renmukTuT), soda-straw (cramakTuT-mMakapoHuHA), crystal (kpucras), wall-calcite
(HaCTeHHBIH Kaabuut), popcorn (kopamwmur), disk (nuck), gypsum (ruic), gypsum- flower
(rurcosble 1BeTH), aragonite (aparoHur), cave-pearl (nemepHbIi KeMuayr), rimstone-pool
(rypsl ¢ Bojioit), rimstone-dam (rypbl 6e3 Bojpbl), anastomosis (anacromosuc), karren
(kappsi), scallops (dacerkn), flute (kanaBku), raft-cone (HaCBIITHON KOHYC);

e obopynosanue: anchor (UTO), rope (Bepéska), fized-ladder (xkéctkast jJecTHUIA), steps
(ctymenn), bridge (mocr), traverse (rposueit), camp (nareps), no-equipement (6e3
CHAPsIZKEeHNs1 );

e BXOJ U OKOHYaHUE XOJOB: continuation (upomoszkenne), narrow-end (BepTUKaJbHAS
mesib ), low-end (ropusoHTaNbHAs WEb), flowstone-choke (3abs0KMpoBaHO HATEKAMM),
breakdown-choke (3aBain), entrance (Bxon), dig (packor);

e Jsipyrue: archeo-material (apxeosornueckas HaxoiKa), paleo-material (maseosornueckast
HaxozKa), vegetable-debris (ocTaHKM pacTHTeTHHOCTH), 700t (KOpHU pacTenuii), water-
flow (BomoTok), spring (ucTouHUK BOLI), sink (cTOK Bojbl), air-draught (TOk BO3myxa,
MHTEHCHBHOCTH 3aJ1aéTcs orueii -scale), gradient (yKoH xoza).

OnpeﬂeﬂéHHme THUIIBI TOYEK MOI'YT UMETh OIIIUN:

o -subtype: station mMoxkeT uMeThb MOATUI temporary, painted, natural u fixed,
o -subtype: water- flow moxkeTr uMersb mOATUIl permanent, intermittent u paleo

e -orientation, 3HaYeHHUE JJaHO B Ipajlycax;
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e -align: obbrano jys Tekcta. MoxkeT ObITh center, top, left, n T.01.;

e -scale ompejesger pa3Mep CUMBOJIA OT OYEHb MAJIEHBKOI'O J0 OYeHb OOJIBIIOro: TS, S, m, |
wi xl. B HOBBIX Bepcusix MOXKHO HCIIOJIB30BaTh YncaeHHOe 3HadeHne. Ha riobabHoM
yPOBHE pa3Mepbl CUMBOJIOB MOXKHO YCTAHOBUTH C IOMOINBIO ITapamMeTpa MakeTa base-
scale (Wm ¢ MOMOIIBIO KOMaH bl U := dimension B pasjese code metapost, HApUMep,
u:=10pt, ahlength:=dimension jyist JuHMIA);

e -place, yKa3bIBaeT yPOBEHDb, HA KOTOPOM CJIEJIyeT PA3MECTUTh CUMBOJI BO BPeMs ITOCTPOEHU S
kapTol. Hanpumep -place bottom;

e -clip, yka3bIiBaeT, OyJIeT Jin CUMBOJI 0Ope3aH 10 KOHTYPY CKpala Wi HeT;
o -uvisibility, ecu of f, TO CUMBOJI He PUCYETCH,;

[ ] -CO?’L'[I@,I'[J, orpenesideT KOHTEKCT CUMBOJIa, T.€. TeKyHLI/IfI CHUMBOJI OTO6pa}KaeTCH KaK CHMBOJI
KOHTEKCTa B BbBIXOJHBIX /TaHHBIX]

e -id, olpejie/igeT NIEHTU(MUKATOP CHMBOJIA;
e -name, JJid TOYeK TUIla Station yKa3blBaeTCd Ha3BaHUE IIUKETA;

e -cxtend, juig Todek Tuia station. Y HEro ecTb TOJHLKO OJUH BO3MOYKHBII apryMeHT, a
UMEHHO prev, 3a KOTOPBIM cJjejlyeT Ha3BaHue nukera. Hampumep -extend "prev 1"
(KaBBIYKH HEOOXOUMBI);

® -scrap, CKparr;
e -text, nast Touek Ttuma label, remark, ...;

e -value, njis TOUEK, TaKux Kak altitude, dimensions u T.1.

line type

HI/IHI/II/I, KaK 1 TOYKH UMEIOT CBOI THII: CT€Ha, KOHTYDP, YKJIOH, ... a TaKzKe€ MOTI'yT OBbITH
BaHHBKOﬁ, METKON WM JIMHUEH crrenuaJibHOI'O THIIa (FpaHI/IL[a, CTpeJiKa, cedeHue, C’béMKa).

Paszuuna mexy gradient (rpajguent) u slope (yKJIOH) 3aK/II0YA€TCS B TOM, YTO B TIEPBOM
cJlydae pUCyeTCsi OJlHa CTPeJIKa (B HAIIPABJIEHUM HAKJIOHA), & BO BTOPOM — HECKOJIBKO THKOB B
HaIlpaBJIEHUAX, IIPUMEPHO TEePIEH TUKYIIPHBIX JIMTHUN.

Y KoMaHIBI [ine eCcTh OIIUN:

o -subtype: mia nuaUit Trna wall: invisible, bedrock, sand, clay, pebbles, debris, blocks,
ice, underlying, presumed;

o -subtype: nnst munnit Tuna border: visible, invisible, temporary, presumed;

o -subtype: nnsa nuHuit Tumna water-flow: permanent, conjectural, intermittent
(temporary);

e -subtype: misg quHu Tamna air-draught: summer, winter;

e -subtype: ns JMHW TUIIA Survey: cave, sur face;

e -close moxker ObITH on win of f yKa3bIBaeT, 3aMKHYTh JIUHUIO WJIH HET;

e -mark;

e -orientation;

e -outline, yKa3bIBaeT, ABJISCTCA JIU JIHHHS YaCTHIO KOHTypa CKpara (ecad OHa MMeeT
3HadeHue in wind out) wim Her (3madenue none). Ilo ymomuanmio jaunum tama wall
I0/Ipa3yMeBaloTCs -outline out, a OCTabHble He NMEIOT BHeNHel rpanuns! [thwiki 9);

e -reverse, yKasblBaeT, ABJIAETCs JIU HAITPABJICHUE JTUHUNA OOPaTHBIM;
® -size, OIPEJIesIsieT TONIUHY JIMHUN,

e -smooth;
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area

-adjust, UCIOJIB3yeTCs JIJIsi TOPU3OHTAIBHBIX (3HadeHue horizontal) u BepPTUKAJIBHBIX
(3HaueHme vertical) MPAMBIX JIMHWAN: TOYKHU C STUMU ITApAMETPAME BBIDABHUBAIOTCS C
pebLIYIIEHl TOUKOI 110 TOPU3OHTAJIN WJIM BEPTUKAJIN COOTBETCTBEHHO. JleficTByeT TOJILKO
Ha KapTaxX pPa3pe3oB, HO HE Ha IJIAHAX;

-place yKa3bpIBaeT Ha KAKOM ypPOBHE pa3MeCTUTh JIMHWIO MPU CO3JaHUU KapThl. Moxker
obITh de fault, bottom, nnu top;

-clip moxkeT ObITH on wiu of f;

-visibility ykaspiBaeT, oToOpaykaTh JMHUIO Ha Kapre win HeT. Moxker ObITh on (1o
ymourdanuio) win of f;

-context olpeaesadaeT KOHTEKCT JIMHUMA, T.C. KaKOIl TUII JINHUAN cjeayeT UCIIOJIb30BaTh JIJIA
pucoBaHugd JIMHUU,

-altitude;
-border;
-gradient;
-head;
-text.

Ob6sacTb ompejiensiercst JTUHUAMEI, KOTOPBIE COCTABJISIOT €€ KOHTYp. OHM MOTyT OBITH

JII060T0 TuUIla, HO OHM JOJIZKHbI OLITh I[IEpEYIUCJIEHDI 110 ITOPAJAKY U IIOCJ/IEJOBATE/IbHO IIEPECEKATHCA

ApPYT

¢ apyrom. Camblit TpocToil criocod cjeaTh TaK HaBepPHAKA — HAPUCOBATH 3aMKHYTYIO

JUHUIO ¥ UCIIOJB30BATh TOJBKO €€ AJId KOHTYypa 00/1aCTH. O,ZLHaKO 9TO 9aCTO HEBO3MOZKHO.

Y KOMaH/Ipl area ecTh TUILL (TUIbI obsacTeii):
water (BomoéMm, Jryxa,

sump (cudon);

sand (1ecoK);

debris (mebenn);

blocks (ryibibbl);

snow (cuer);

ice (én);

clay (rnuna);

pebbles (ranbka);

bedrock (kopeHHasi moOpoJia).

Komanga area MoxKeT UMeTH OIIUAN:
place ykKa3bIBaeT Ha KAKOM YPOBHE Pa3MeCTUTh 00JIacTh JIId co3jannd KapThl. Hampumep,
-place top;

clip moxkeT ObITH on wian of f. DTa omIus BayKHA, KOIIa BbI JOJKHBI COSJIUHATH CKPAIIbI
U BaM HYKHO IPOJOJIKUTH 00JIACTH 3a MpejejlaMu KOHTypa CKpala, K KOTOpPOil OHa
OTHOCHUTCS: JTI06aBbTe 9Ty onnuio -clip of f;

visibility moxet Ob1Th on wu of f. Ecim of f To obracth He oToOparkaeTcs;

context onpejiessgeT, KaKk HApUCOBAThH 00JIACTDb, T.€. KAKO# THI 00JIACTU HCIIOJIb30BATD JIJIs
ee pUCOBaHMUSI.
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join

Komanga join coenunser jiBa ckpalia Waid HAOOp U3 JIBYX WM Oojiee TOUEK Ha Kapre.
Pexkomenyercst pasmerarh coeIMHEHNsT B IIPOCTBIX MeCTax Ieriepbl (Te XOJ[ IpoCcToi, 6e3
Pa3BUJIOK ), MHAYE TIPUJETCS yKA3bIBATH KOMAHJLY join Jyist Becex 06beKToB. EcTh jiBa cuHTaKcuca
join:
join pointl point2 ... point N
join scrapl scrap?2

B mepBoMm ciiyudae Bbl cOe/IMHsIETe TOUKHU U /WM TOYKY JIMHWIA. VIMsI TOUKH, UCIIO/Ib3yeMOe
B KOMAHJIe jOin JOJZKHO OBITh WIeHTUMUKATOPOM TOYKH B CKpare (KoMaHaa point) Wl TOUYKH
auHnn (TOYKa, MpuHaJIeXkKalias koMane line). B apyrom ciydae uaeHTudOUKATOPOM SIBJISIETCSI
UJeHTHMOUKATOD JIMHUK, 38 KOTOPBIM CJIeJIyeT UHJEKC TOUKU; HalpuMep, my_line: 2 obo3navaer
TPETHIO TOYKY Ha JIMHUK my_line (WMHIEKCHI TOYeK JauHuN HadumHaoTcd ¢ 0). my_line: end
ABJII€TCS KOHEYHON TOYKOi JinHnM my_line. B 3aBucnMoCTH OT TOrO, IJie HAXOIUTCS KOMaHIa
Join 1 MPOUCXO/IUT COEJIMHEHUE, MOYKET TOTPeOOBATHC JTOTMOJIHATDL UM TOYKU U UM JIMHUU
IIOJIHBIM Ha3BaHUEM CbEMKH, HallpuMep, my_line@subsurveyl.survey2: O.

[Ipumeps! join MpuBeieHb B IJIaBe 3.

Bo BTopom ciydae BBl 00benuHsIeTe ABa cKpana. CoeIMHAIOTCS TOJIBKO JUHAN THIIA wall.
Yr100bI TPOJIO/IZKATD IpadUUYeCKuil 3JIeMEHT 3a KOHTYP CKpalla, K KOTOPOMY OH IPUHA/IJICIKUT,
9TOT JIEMEHT JIOJIZKeH UMeTh omiuio -clip of f.

Y join ecTb JBE ONIUN:

e -smooth moxker ObiTh on wiau of f. Oupenesnser, cjiegyer Jin CrIaXKUBATh JIMHUKU ITPU
COeJ/INHEHNH;

e -count, 3a KOTOPBIM CJICJyeT YHCJO, YKa3bIBalollee KOJUYECTBO COCJMHEHUN jorn Jiid
CKpPAlIOB.
Komangpr join e obbegunsaiorcsd. [losToMy BbI He MoKeTe medaTarhb
join a b
join b ¢
rzie a, b, ¢ Bce coBnajaioT. Bel J0/KHBI BBECTH:
‘ join a b c
equate
Oroxecrpisier nBa (uan 6o0see) mukeToB. CM. survex st 6ostee oApoOHON MHMOPMAITHIH.
map

Kapra — 1o Habop ckpamnoB min Kapr (MX Hesib3sl yKasbiBaTh BMecre). OHa MOXKeT
BKJIIOUATH B ce0si CbEMKY (HUTKA X0/ Oy/IeT 0ToOpaXKaThCst Ha KapTe). DTa KOMaH/a OlPeIesser
Kak HabOp CKparoB (MM KapT), TaK M CbEMOK. KoMaH1a map MHOTOCTpOYHAS:

map id [mapname]
<id ckpamoB uIM KapT> <--- yposeHp 0
break
<id ckpamoB uiIu KapT> <--- yposeHb 1
preview <above|below> another_map

endmap
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Komanga break pazousaer kapty na pasubie ypoau. Hesb3s cmemuBaTh njeHTHMOUKATOPBI
CKpalloB 1 I/I,Z[‘GHTI/I(i)I/IKaTopr KapT: MO2KHO HCIIOJIb30BaTb TOJIBKO OJWH THII, .HI/I6O KapThbI JH/I6O
CKpallbI. KapTa Ha BbBIXO/I€ PUCYETCA HadYMHad C CaMOI'0 HU3KOI'O YPOBH{, IIO9TOMY CKpallbl Ha
ypoete "1" mepekpbIBaOTCS TeMU, KOTOpbIe HaxosiTcst Ha yposHe "0".

Komania preview BK/IIOUaeT oToOpazkeHrne BHEITHETO KOHTYPa JPYroil KapThl map.

Omrus -map — level N xkomangwl select onpenessier YpPOBEHb 10 KOTOPOIO 3JE€MEHThI
BKJIIOYAIOTC B 9KCIIOPT KapThl. "HopMmasbabie" 9/1eMeHTHI BBIOPAHHONW KapThl HAXOAATCS HA
yposHe (. Kark/plit 971eMEHT CO CMelleHreM HaXOJUTCA Ha yPOBHE Ha OJINH yPOBEHDL BBIIIIE.
B crenyromem npumepe kapra ml2 naxogurcs Ha ypoBHe 1 KapThl m, MO3TOMY KapTa m2
HAXOUTCA Ha ypoBHE 2 KapThl m. Ilpu select m -map-level 1 orobpazkaeTcst TOJIBLKO KapTa m2
CO CMEIIEHUEM.

map ml
endmap

map mil2
ml # sTo ypoBeHb O BHyTpH KapTH ml2
m2 [10 10 m] above # »To ypoBeHb 1 BHyTpm KapTh ml2
endmap

map m
m3
mi12 [10 10 m] above
endmap

DJIEeMEHTBI KapThI C preview 0TOOParXKarTCsl, TOJBKO eCJIN OHI HAaXOoAATca Ha yposHe (.
Komanja map mmeer orun:

e title yka3pIiBaeT Ha3BAHME KAPThI;

e proj ykasbiBaer Tur npoeknun. Moxer 6biTh none (nonepednoe cedenne), plan, extended
(paspes-pasBéprka) win elevation (BepTUKAJIbHAS TPOEKIHS).

surface

DTO MHOIOCTPOYHAs KOMAH/Ia, UCIO/b3yeMasl JIjIs BK/IIOUEHNUsT JaHHBIX O TOHOrpaduu
noBepxHOCTH. OHU MOTYT OBITH 3aJlaHBI B BHUJE PACTPOBOrO (drailjia Wan B BUJIE CETKH BBICOT.
[TosToMy cytmecTByeT JiBa BO3MOXKHBIX CHHTaKCHca. B mepBoM citydae BbI JOJKHBI YKa3aTh UM
daiisia 1 ero cBsI3b ¢ KapToil HeIeph:

surface
bitmap file_name calibration
endsurface

rie calibration coeuusier 1Be ToUKU B (aiiie (BbIpaskeHHbIe B Bujie nap XY B IUKCEIbHBIX
equamiax ¢ HadagoM (0,0) B JIeBOM HIZKHEM YIVIY) C JBYyMsI TOYKAMI HA PUCYHKE, BBIPAZKCHHBIMI
B BHUJIE Xy B MeTpPax WU B BUJE HA3BAHUN IIUKETOB, II09TOMY CUHTAKCHUC TaKOIi:

X1 Y1 x1 y1 X2 Y2 x2 y2
X1 Y1 station_1 X2 Y2 station_2

Bo BTOpoM citydyae HEOOXOIMMO yKa3aTh IapaMeTPbl CETKU U BBECTH €€ JIaHHbIC:
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surface
grid-units units
grid origin_x origin_y step_x step_y size_x size_y
grid-flip [none|vertical|horizontall
data_of_the_grid

endsurface

B sroM ciydae TOYKON Havaa OTCYETa SIBJISIETCs JIEBbI HUXKHMIT yroJj ceTku. Step —
9TO pasMep si9eeK CEeTKH, a Size — ITO KOJUIECTBO Y3JI0B CETKU B CTPOKax (X) u crosidnax (y).
JlaHHBIE CETKM — 9TO BBICOTHI (HAJ[ YPOBHEM MODsi, B MeTpax) B y3/jax ceTku. OHU JIOJIKHBI
OBITH 3aIlICAHBI PSAAME (C 3alla/ia Ha BOCTOK ), CKAHUPYsI PAbI CHU3Y (FOT) J10 BEpIIUHBL (ceBep).

import

DTa KOMaH/1a UCIOJIb3YETC I UMIIOPTa JAHHBIX ChEMKHU BO BHeltHeM dbopmate: 3d, plt
WIA TYZ.

grade

DTa KOMaH Ia OIpeJie/igeT KadeCTBO, T.e. TOUHOCTh ¢bhbéMKH. Hanpumep, onnusa grade N
B centerline oupenensier BCRA knacc Tounoctu cbhbéMmku. 3jech N kosebsercs ot 0 1o 7.
Snadenne () OTHOCUTCS K JAHHBIM HU3KOIO Kav4eCTBa, TO €CTh JTaHHBIM, KOTOPbIE HUKTO HE MOYKET
HaiitTu ceifuac. 3nadenue 7 — 310 Tounoctb BCRA X.

Omrus sd 1y JaHHBIX, 3a/af0Iasi CTaHIapTHBIE OTKJIOHEHHSI TOYHOCTH, sIBHO 3a1aéT
3HAYEHUsI CTAHIAPTHOIO OTKJIOHEHUsI UTHOPUPYs crernupukanun KiaaccoB Tounoctu BCRA.

Huke npuBeiena tabmia TOTHOCTH (711 2-X CTAHIAPTHBIX OTKJIOHEHHI, 1Tl 95 IPOIEHTOB
JIOCTOBEPHOCTH) COOTBETCTBYIOIIETO KJIACCA!

Kanacc Hessska | Hessizka

TOYHOCTH | B Ij1aHe | 1o BbicoTe | [losicHenme

0 ITOJIOYKeHNEe HEU3BECTHO

1 1000 m | 1000 m rpybas OlleHKa, 110 TaMATH

2 100 m 100 m GPS B mwroxux ycaoBusix

3 15 m 45 m GPS o kpynnomaciitabHoOlt KapTe

4 5m 15 m GPS 1upu amuresbHOM HaOJIIOIEHIT

5 1m 3 m GIS GPS

6 15 cm 15 cm reogesndeckuit GPS, Teomonut, Texanaeckuii

7 5 cm 5 cm reogesnvdecknit GPS, TounbIil TeomoauT
revise

DTa KOMaH/la HUCIOJIb3yeTCs JIJIsi Iepeolpe/ie/ieHns CBOMCTB oO0bekTa. OHa MOXKeT
OBITH OJIHOCTPOYHON, HalpuMep, revise id -optionl valuel -option2 value2 ... win
MHOT'OCTPOYHOI, 3aBEPIIAEMOil KOMAHI0I endrevise.

IIpumepsr

Haspanug B 1aHHBIX
[Ipumep join count
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2.10 Therion

Therion He gBIgeTCd TPOrpaMMOil ¢ rpadpuIecKUM UHTEPMERcOM U MOYXKET BBIIOJTHATHCI
13 000JI0YKHU (BBI3BIBATHCS W3 KOMAHIHON CTPOKH).

Cunrakcuc: therion |options| configuration_file

[To ymomraanuio daitn kondurypamun — theconfig. Hampumep, XTherion Berssiaer Therion
komam;10it "therion -x thconfig".

Y therion ecTh HECKOJIBKO OMIHIA (OHE MOTYT OBITH HAIMCAHBI U B JJIMHHOM (bopme):

e -v: 0TOOparKaeT BEPCUIO IIPOI'PAMMBI;

e -h: (cupaBka) muIIeT KPaTKylo CBOJKY [AapaMeTpOB KOMAH/IBI;

e -d: aKTUBUDYET PEXKUM OTJIAJIKU;

e -g: reHepUPYeT HOBBIH (hail/l KOHPUTYpaIUT;

e -u: 00HOBUTH (ailsn KoHbuUrypauu;

e -1 log_file: mumer jioru B log_file;

e -L.: He coznaér Jyior-daitios;

e - (TuXuil) BBITOJIHSIETCS C MEHBIITUM KOJUIECTBOM COOOIIECHMIL;

e -i: UTHOpPUPYET KOMMEHTAPUN [IPU Halucanuu (aitjia Konhuryparmm;
e -x: renepupyet daits .xth-thconfig ¢ undopmarnmeit gy XTherion;
e -p path: ykazbiBaer myTh mouncka;

e s file: ykasbiBaeT uCxXoHBIH haiir.

Ectb Takxke onnun oTobparkeHus KOH(MUTYPAIIAN:
e -print-encodings;
e -print-tex-encoding;
e -print-init-file;

e -print-environment.

2.11 Cunrakcuc Survex

B sroMm pasjiesie KpaTKo ONMUCHIBAETCs CHHTAKCUC daiiaa nanHbix survex. Cmorpure [1]
st 60J1ee TOAPOOHON MHMOPMAITU.

Daifabl JAHHBIX SUrveX — 3TO TEKCTOBBIE (PAMIbl ¢ KOMAHIHBIME CTPOKAMM U CTPOKAMMU
HaHHBIX. KoMaH HAsS CTPOKa HAUMHAETCS C KJIIOYEBOI'O CJI0Ba, T.€. CJI0Ba, KOTOPOE HAYMHAETCSI
co 3Bé3moukn "*". CTpOKHN JAHHBIX COIEPKAT JaHHBIEC ChEMKH. 11011epKuBaloTCs KOMMEHTAPU.

7.7

KomMmenTapuii HaumnaeTcss ¢ TOYKH C 3aldTOi ;) W TPOJOIKAETCH JIO KOHIA CTPOKH.
3aKOMMEHTHPOBAHHBIE TAKUM 00OPa30M CUMBOJIBI B CTPOKE JIAHHBIX UTHOPUPYIOTCS.

VMena mnHKeTOB yKa3bIBAIOTCS B IPOCTPAHCTBE WMEH, B KOTODOM JIeBas 3allUCh
sIBJIsieTCsT HamboJtee OOIIel, a mpaBasi 3ammch — COOCTBEHHO Has3BaHWeM muKera. Hampuwmep,
lost_cave.main_passage.14 — 310 nosmoe naspanue nukera "14" B ¢béMKe main_passage
nemepsl lost_cave.

Qaitnn JaHHBIX survex HadMHAETCSA ¢ KOMaHBI *begin <survey_name> n 3aKaHINBaETCH
KOMaHI0i1 *end <survey_name>. O6e KOMaH/BI COTEPKAT Ha3BaHUE CHEMKH, KOTOPOE JOJIZKHO
OBITH OJIMHAKOBBIM.
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Bot mekoropble KOMaH bl ChbEMKU:

e xdata. OIpeieideT HOPSAI0K JIaHHBIX CHEMKH B CTPOKaX.
Hampumep, *data normal from to length clino compass olpejessieT, 4TO JIaHHbIE
UMEIOT HOPMAJIbHBINT CTUJIb, W BBl JIOJXKHBI BCTABUTH JIAHHBIE CHEMKHU B CJIEIYIONIEM
mopsiyike: from_station, to_station, distance, inclination, u compass. CTpoka
JIAHHBIX TI0CJIE 9TOM KOMaH bl MOXKET BBITVIAIETh CAeYIommuM obpasom: 1 2 4.30 17 217:
9TO M3MepeHue ¢ nuKera 1 Ha mukeT 2 JnHOol 4,3 MeTpa, ¢ yIJIoM HaKJIoHa 17° 1 a3uMyTOM
217° ceBepHOil MUPOTHI;

e xentrance onpejesieT MUKeT Kak BXoJ| B memniepy. Hampumep, *entrance 1 o3nadaert, 4To
nukeT "1" 910 BXO B 1emepy;

e xequale OnpeJesisieT SKBUBAJIEHTHOCTD JIBYX IHUKETOB (BO3MOXKHO, U3 Pa3HBIX ChEMOK ).
Hanpumep, *equate 1 main_passage.14 omnpejenser, 4uro mmker "14" cbéMin
main_passages coBnajaer ¢ nukeroM "1" Texyimeit chbEMKM;

e xinclude ucCIOJIL3yeTCs I BKJIIOUEHHUS (pail/ioB JaHHBIX JpyruxX cbhbeéMok. Hampumep,
*include main_passage.svx BKJO4YaeT dailyl JaHHBIX CHLEMKI main_passage.svx;

e xexport TEpeduc/IgeT MUKETH, HA KOTOPBbIE MOXKHO CCBLIATHCSI W3 JIPYTHX ChEMOK.
Hanpumep, 11 cbéMKu main_passage JIO/KHA OBITh KOMaH/a *export 14, 4ToObI
crenarh nuker "14" jocTynHbBIM B KOMaHe *equate Ipyrux ¢bEMok. Vmn riobasibHbIi
daitn 1aHHBIX MOXKET WMeTh KOMaHJy *export main_passage.14 g0 (wim mocse?)
BKJIIOUEHNA (haiiyia JaHubIX CbEMKHU main_passage;

e xfir yka3wpIBaer reorpaduieckue KoopJuHaTH ukera. Hampumep *fix 1 .. .;

e xunils yKasbIBaeT CJIUHUIBI U3MEPEHUs, WCIOJIb3yeMble i 3amepoB. Hamnpumep,
*units length 0.01 meter osHaduaer, 4TO JyIMHA BbhIpaxKkaercs B cantumerpax (0,01
merpa). pyroii mpumep: *units compass grad IOKa3bIBAIOT, 9TO [OKA3AHMsT KOMIIACA
JIaHbI B COTBIX I'DaJyCca;

e xleam yKa3blBAeT MMEHA YJIeHa TONOIPYIIIbI U, BO3MOXKHO, ero/ee posm. Hampumep,
*team xyz compass clino yTBepkjaeT, 4To XY Z cHUMaJ IMOKa3aHUS a3uMyTa U yIuia
HAKJIOHA.

Bor npocroit nmpumep, nepsblit ¢ailyi CbEMKI YacTH HEeIEPbl, UCIOJIH30BAHHONW B 3TOi
rytaBe. BKJTIOUEHBI TOJIBKO TIEPBbIe HECKOIBKO CTPOK JaHHBIX. OOparuTe BHUMAHUE HA KOMAaHJLY
xexport, Koropas jeaer nuker "24" 1ocTyHmHBIM IS MOJAKIIOYEHNA K JIPYTUM ChEMKAM:

*begin gm-01

*export 24

*data normal from to tape compass clino ignoreall
*units length metres

*calibrate tape 0.0

*units compass degrees

*calibrate compass 0.0

*¥units clino degrees

*calibrate clino 0.0

;end generated presettings

*units length metres

*title "Grazie Mille"

*team "L. Aimar" compass clino
*team "A. Premazzi" notes pictures
*team "S. Vandone" tape
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*team "A. Venturini" tape

; Cap 1 = ingresso
*entrance 1

*data normal from to length clino compass
12 5.70 -52 190

23 6.50 -50 205
34 2.80 -90 0
45 3.656 -50 193
56 4.35 -33 228
*end gm-01

Bot daiin obrieit cbéMKI, KOTOPBIH BKJIIOYaeT B ¢ebsi TPU ChEMOYHBIX daiijia u 00beInHsIeT
CHEMKU C TIOMOIIBIO KOMAaH]T *xequate:

*begin gm

*data normal from to tape compass clino ignoreall
*units length metres

*calibrate tape 0.0

*units compass degrees

*calibrate compass 0.0

*units clino degrees

*calibrate clino 0.0

;end generated presettings

*equate gm-01.24 gm-02.1
*equate gm-02.13 gm.03.1

*include gm-01/gm-01.svx
*include gm-02/gm-02.svx
*include gm-03/gm-03.svx

*end gm
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I'taBa 3

OOpucoBka

B s70i1 ritase OIIMCBIBAECTCHA, KaK OpraHnu30BaThb IIPOCKT KapThbl IIeephbl, U O6cy}K,ILaIOTCH
HpO6J’I€‘MbI, BOBHUKaIOIIXE IIPU COCTBIKOBKE CKPaIIOB JIJId CO3/1aHUA IOTOBOI KapT.

Co BpeMeneM BbI, BEPOSATHO, 3aXOTUTE COXPAHUTEL HAOOD IMIAOI0HOB KOH(MUTYPAITMOHHBIX
daitos u "mycreix" daitnos manHbix (.th), KOTOpbIE BB MOYKETE UCIIOJIB30BATh KAXK/IbIH pas,
KOI'JIa HAYMHAETE HOBBII TOIMOCHEMOYHBIN MIPOEKT, UJIN IIPOCTO JT00aBjIseTe HOBbIE ChbEMOYHbBIE
JIaHHBIE B CYIIECTBYOMMI mpoekT. O0pasmpl daiioB mab/IOHOB IHePeINCIeHbl B TPUIOKEHIH.

3.1 IlemepHbie TPOEKTHI

Kapra 06ousibImioit meriepsl wind MemepHoil CUCTEMbI — 3TO OOJIBLINON ITPOEKT, U s
YIIPOIEHUS YIIPABJIEHUS UM TPEOYeTCsl HEKOTOPasi OpraHu3aliys JanHbiX. Kapra o0braHo pazdbura
Ha 0OJIbIIIOE KOJIMIECTBO (hailioB, KaK ¢ JAHHBIMA CHLEMKH, TaK W CKpaltoB. Huke npuse/ieHbr
HEKOTOpBIE PEKOMEH/IAINN, HO BbI MOYKeTe HallTh u 6osiee ynadnble pernenns. [He crecusiiirech
pacckas3aTh MHE CBOM MJIeU, YTOOBI sl MOI' YJIyUIIUTh 9TH 3aMETKH|.

3.1.1 IIpocTtpaHCTBO UMEH

CbéMKa OOJIBIION MeIepbl WK MeIepPHOil CHCTEMBI COCTOUT U3 OOJIBIIOTO KOJTUIECTBA
OTIEJBbHBIX ChEMOK, KaxKIasd U3 KOTOPBIX sIBJISIETCS Pe3yJIbTaTOM ChEMOYHOIO BbIe3/a. DTU
OT/IeJIbHBIE CHEMKHU 3aTeM I'PYIIIUPYIOTCS B ChbEMKHU BETBEl TEIephl, 1 3aTeM OHU COOMPAIOTCS
B CcbEéMKY Bceil memepbl. ChbEMKH TEIep, HAKOHEIl, CBOIATCS BOEIUHO, YTOOBI COCTABUTD
C'béMKy BCEIl CUCTEMBI HYTél\I COeIMHCHHNSA BXO/0B II€lep C IIOBEPXHOCTHBIMUA CBhEMKAMU WJIA UX
reorpadudeckoil MPUBSI3KU.

Kaxk BuanTe, mpucyTcTByeT nepapxudeckasi opraHu3alus JaHHbIX. Therion ucrob3yer
AHAJIOTUIHYIO MEPAPXUIO JJIs TPUCBOEHUST UMEH 3JIeMeHTaM ChEMKU. Survey — 3TO KOHTEHHeD
JIJIST 9JIEMEHTOB ChEMKH WJIN JIJI JIPYTUX ChEMOK survey. HaszBaHume chbEMKHU HCIIOJIB3YETCs
JI7Is1 00O3HAYUEHH €€ 9JIEMEHTOB BHE CaMOil ChEMKH, TaK Ke KakK (haMUInd UCIIOJIb3yeTCs st
00O3HAYEHUsI JIUII, IIPUHA/JIEIKAIINX K OJIHON ceMbe, a MMeHa UCIOJIb3YIOTCs JIJIsd BbIICTCHUS UX
B 9TOH ceMbeE.

Omnako ecth u pasauia. CbEMKa MOXKET cojiepzKaTh B cebe U JAPyrue ChbEMKH, T0ITOMY
nepapxud He OrpaHUYUBAETCs ABYyMd YPOBHSAMU, & MOXKET PacIpPOCTPaHATHCS Ha IIPOU3BOJIBHOE
KoJIm9ecTBO ypoBHeil. MHOroypoBHeBasi nepapxus HeoOX0oauMa, KOIia UMeelb JIeJI0 CO ChbEMKOI
OOJIBIIION TIeIephl WX IEMEPHON CHUCTEMBI.

Hanpumep, nmukeTsl, orpe/ieiéHabie B 0JI0Ke centreline OMUHOYHON ChbEMKH SUTvey, MOT'YT
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YIOMHMHATBCS TOJILKO ¢ UMEHEM IIMKeTa M3 9TOi ChEMKH Survey, TyT Beé ogHosHa4dno. OmgHako,
KOI'JIa Bbl OObeIuHsIeTe ABe WK Dojiee ChEMKH B KOHTEHHepe Survey, Bbl JOIXKHBI CChLIATbCS Ha,
KOHKpEeTHBIE IINKETHI, ¢ UMEHEeM IIHKeTa U uMeHeM c¢beMku. Hampumep, 10Qtopol obosHawaer
muker "10" cwemrm "topol". pyroit npumep: 8Qtopo2.whiteriver obosnadaer nmker "8"
cbeMkHr "topo2", koTopasi siBjIsieTcs 9acThio cheMkn "whiteriver". AHasorndHbBIN CHHTAKCHC
HCIIOJIB3YeTCs JIJIst APYTUX 9JIEMEHTOB: HUTKE Xoja (centerline), kapt (map) u T.1.

Tounblit cHHTAKCHC, KOTOPBIH CJIeyeT HCIOJb30BATh JIJIs CCHIIKU HAa JIEMEHT, 3aBUCUT
OT MecTa, U3 KOTOPOIo JejaeTcs ccblika. Hampumep, B mocseineM npuMepe BHYTPU ChEMKU
"whiteriver" nuker "8" Bbl Ha3BIBaeTe 8Qtopo2, a BHYyTpU cbéMKHU "topo2" Bl HazbIBaeTE €ro
mpocTo 8.

namespace

Ormrust namespace KOMaHJIbl Survey YKa3bIBaeT, CO3/IAET JIN ChEMKA TPOCTPAHCTBO MMEH
wim Het (o ymosrdanuio on). Hampumep, ecin y Bac ecTh ¢hEMKa, B KOTOPOI HE OIPEIEIEHO
[IPOCTPAHCTBO UMEH, U BbI BKJIIOYAETE €r0 B JIPYTYIO CbEMKY, TO Bbl 0DpAIaeTech K 3JIeMEHTaM
ChEMKU ¢ -namespace of [ 6e3 nMeHn cbéMKI. B HUKeCIeyIoMeM Kojie Mbl MOYKEM COCIAThCS
Ha tmkeT "1 1" B cbémre "t1" u3 BHemHe# chéMmku "main", He ykasbiBag "t1" B ee HasBaHum.

survey tl -namespace off
centerline
data
11121000

endcenterline
endsurvey

survey main
input tl.th
equate 1_1

endsurvey

Ecnm y Bac yHuKaIbHbIE UMEHA ITUKETOB M BbI yKaxKeTe -namespace of f s Bcex CbEMOK,
TO BCE MUKETHI OY/IyT OTHOCUTHCS K BEPXHEMY YPOBHIO, U BaM He HYXKHBI KOMAHJIbI equate Jjis
uIeHTU(UKAIUN [THTKETOB B PA3HBIX ChEMKAX.

To ke oTHOCUTCA U K JAPYTUM dJeMEHTaM: UMEeHAM TOYeK, JIUHUN, KapT U T.JI. DTO ObIBAET
BaXXHO IIPU MCIOJb30BaHUN KOMaHJ, equate, join, WA JIJisd JIPYTUX map.

3.1.2 Kaprtbr

Brionine ecrecTBEHHO OpPraHU30BBIBATH JJaHHBIE CHEMKHI B SUrvey KOHTelHepax, KOTOPbIe
OTPazKaloT CbEMOYHBIE BbIe3/Ibl. TOYHO TaKXKe BbI JIOJIZKHBI OPraHu30BaTh scrap B map. Komana
map — 3TO KOHTeiHep JJId scrap Win JIpyrux map.

Pazmemnias ckpambl Ha KapTax, Bbl MOXKETE Jierde KOHTPOJUPOBATH UX COCTABJIEHHE.
Ucnonp3oBanne map HeOOXOMMO, €CJIN BbI XOTHTE CMECTUTH YaCTh ChEeMKH B CTOPOHY (BBIHOCKA),
YTOOBI PUCYHOK HE OBLIT CJIUIIKOM 3arpoMoKIéH. [lag sToro Bam nmorpebyercd KoMaHIa map.

IIpumepsr

[IpocTpancTBO MMEH

73



3.2 Hwnurku; xoma

Kazxkmas chéMouHast HUTKA XOJIa 3alnChiBaeTcst B (hailsl JaHHBIX CbEMKH (pacIIupeHre
th) u comepxkutcs B KoHTeiiHepe survey/endsurvey. VMst cbéMku coBnajaer ¢ uMeneM daiiia.
Hampumep, daiin gm0.th comep:xur survey gm0. [losTomy nUKeTbl UMEIOT HA3BAHUS THIIA
"23Qgm0".

Hurku X018 0/IHOI 1 TOH Ke MerepHoil BETBU MOIYT ObITh CIPYIIUPOBaHbl B (aiie (¢
paciupenueM .th) ¢ umenem 31oii BeTBU, BKJIIOYAIONEM (ailjibl JAHHBIX CheMKH, COEINHEHBI
BMECTE C TIOMOIIBIO COOTBETCTBYIONUX KOMaH/1 equate. Eciu B daitne rpynnupyoTes JTaHHble
CHEMOK BCEro KaTajora, TO uMs 9Toro (aitira moxker ObiTh "index.th".

[Ipomoirzkast 3TOT MyTh, BbI MOJYYUTE UEPAPXUUECKYIO CTPYKTYPY CHEMOK BILJIOTH JI0
KOPHSI JiepeBa (IIPeJICTABIISIIONIEro BCIO Ielepy ). DTa JJOTHIecKasi CTPYKTypa JI0JIzKHa ObITh
BOCITpou3Be/icHa B (hailJIoBOil cucTeMe, T.e. B CTPYKType ¢ daitnavu .th u karajsoramu. Hanpumep,
KaTaJjor COOTBETCTBYET BETBU IIEIIEPHI.

Bce nuTKm X018 TPOEKTa ChEeMKH JIOJIKHBI COSTMHATHC MEXKJTy OO0, 9T0ObI 00pa30BaTh
eIMHOE JIEPEBO HUTKU XO/a, WA BCE OHM JIOJKHBI UMETh XOTsI ObI OJIHY (PUKCHPOBAHHYIO TOUKY,
T.€. TOUKY, C OIPEJICIEHHBIME reorpapuIecKUMI KOOPIMHATAMU.

Eciu Bce nMeHa nukeToB umeror obrmuii npeduke u/wiu cydduke, Bbl MOXKeTe He BBOJUTH
ux, 100aBUB ONIUIO -station-names B Komaumy centerline. CuUHTaKCHUC:

centerline -station-names prefix suf fix

Eciu npedukca wer (nm ver cyddukca), Hamummre myctyo crpoky, "[|". Dra komanga
MOXKET OBITH BCTaBJIEHA W B CEPEIUHY CTPOK JaHHBLIX. B cieayromemM npuMepe MIUKeThbl 0CIe
station-names [| .1 umeror nogapasymesaembiii cydduke ".1":

9 10.1 10.25 62 -12
station-names [] .1
10 11 5.38 87 -5

Omrus -station-names MOXKeT TaKyKe HCIOJIb30BAThCA B CKpalax Jjid KPATKOrO
HAMMEHOBAHUS MUKETOB . UTOOBI MPUMEHHUTDH pasHble MpeduKCeh!/cydhUKCH, BBEIUTe KOMAHTY
revise, 9TOObI J/IT TOYEK THUIIA [TUKET, CJACIYIONINX 3a Hell, IPUMEeHSICd N3MEHEHHBIH apaMeT).
Hampumep:

scrap -id scrapl [...] -station-names [] .1
point ... ... station -name 10
revise scrapl -station-names [] []
point ... ... station -name 9

endscrap

3.2.1 /laHHBIE CHEMKU

JlaHHble CHEMKH BBOJIATCS B OJMH WM HECKOJILKO OJ10koB centerline. Komanma data
yKas3bIBaeT, Kak 1T'herion J0/KeH WHTePIPEeTUpOBaTh YUC/IOBbIe 3HaUeHUs U uMeHa. Hanpumep:

data normal from to length comapss clino
al a2 10 135 -15
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TOBOPHUT O TOM, 4TO m3Mepenue ¢ nukera "al" ma nuker "a2" cocrasisier 10 M B jyiuny,
MarHuTHbI azuMyT 135°) yroa maksiona -15°.

Komanga data ommceIBaeT moc/ie0BaTeIbHOCTD IIPEICTABICHIS TaHHbIX. B mpeabryem
npumepe 1o tutt normal. JIpyrumu tunamu sBjsiiorcst cartesian, cylpolar (1uiuHapuaecKue
noJisipHbie), dimensions, diving, topofil u nosurvey.

HOpH,ZLOK CUHUTBIBaHNAd JaHHBIX BKJIIOYacT B cebst:

e from u to obo3HAYAET NMUKETHI, MEYXK/Iy KOTOPBIMU ITPOU3BOIUTCS U3MEDPEHUE;
e station, yKa3blBaeT Ha TO, YTO CTPOKA JJAHHBIX OTHOCUTCH TOJIBKO K OJIHOMY IHKETY;

e left, right, up u down UCHIOJIB3YIOTCS Jisi PUKCUPOBAHUS HOIEPEIHBIX PA3MEPOB XO/Ia.
Kazkoe 3naverne MozkeT OBITh JIHOO OJHUM THCJIOM, JIHOO Hapoil ducest (B KBaJPATHBIX
ckobkax, Hanpumep, [1.2 0.8]). B mepsom ciyuae 510 0603HAUAET HEMOCPEICTBEHHOE
3HAYCHIE U3MEPEHUs Ha COOTBETCTBYIONIEM MHKeTe. Bo BropoM cirydae, mepBoe 9ucio —
COOTBETCTBYIOIIUI pa3Mep Ha IuKeTe from, a Bropoe — Ha nukere to. Eciu B JaHHBIX
OTCYTCTBYET 3TO U3MepeHue, npocto Hamuimure tupe "—".

e bearing CUHOHUM COMPASS;

e backcompass (wnmm backbearing) ormedaer, 4To M3MepeHUe OBLIO CIEJIaHO B 0OpaTHOM
HAIIPABJIEHNH, T.€. OHO OBLJIO CIUTAHO HA CTAHINU t0;

e backclino obo3znavaer, 9T0 HAKJIOH ObLI IPOYUTAH 3aJI0M HAIEPET.

Ctuib nu3MepeHuii MoKeT OBbITh:

e normal — Hambojiee paCIpPOCTPAHEHHBIH dopMaT U3MEpeHUii: JJINHA, Aa3UMYT, yTrOJ
HAKJIOHA;

e cylpolar obo3HauaeT M3MEpEHUs!: JIJINHA, HAIIPaBJIeHIe U BePTUKAJIbHOE CMelleHue (T.e.
depth nwmm depthchange);

e cartesian obo3HavMaeT M3MEPEHHs CO 3HadeHUAMH X, Y u Z, b0 ¢ abCOTIOTHBIMA
3HAYCHUAMHA (X U T.J.), Tu00 oTHOCHTENbHBIME (dX U T.11.);

e dimensions 0003HAYAET, YTO CTPOKM JAHHDBIX COJIEPZKAT IOIIEPEUHbIC U3MEPEHUS TIEIIePh;

e diving TOABOIHAs CbHEMKA, TJI€ JIAHHBIE IPEJICTABICHBI A3UMYTOM, PACCTOSHUEM U
TJIyOUHOIA;

e topofil crémka mpu momoru npudopa Tormodmwr,

® Nnosurvey.

[Ipumepswr:

data cartesian from to dx dy dz
1210.24 8.76 2.12

MozkHo 3amucarh MUKET W €ro MOolepevHble pa3Mepbl Ha JIMHUU U JIAHHbIE U3MEePEHUsd
MexK Ty nuketamu. Vcemosb3yiiTe Ko4deBoe cJa0BO newline. 9TO yKa3bIBaeT HA TO, YTO HOBAS
CTPOKa pasjieJisgeT Ipymibl 3nadenuit. Hampumep:

data normal station left right up down newline length bearing clino
1 1.2 0.5 0.6 1.8
12.45 124 -13
2 0.2 0.8 0.9 1.6
6.256 64 -2
3 1.0 0.5 1.5 1.7
10.24 139 12
4 0.0 1.2 1.0 1.5
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Beprukaibhbie u3mepenust B clino MOIyT UMeTh 3HaueHust down Wind up (Tak XKe Kak Ipu
OTCYTCTBUY U3MepeHusi compass 3amensiercs na tupe "—"). Hampumep:

data normal from to length compass clino
5 8 23.48 - down

Ecnu B Bameit chbéMKe ecTh IOllepedHble pasMepbl, HO Y HEKOTOPBIX HU3MEpPEeHUi OHU
OTCYTCTBYIOT, BbI yKa3blBaeTe 9TO KOMaHI0i walls of f nepen namepenusiMu 6€3 MOIEPEeTHBIX
m3Mepernit (u mumure Trpe "—" I KazKJ0ro U3 HUX B CTPOKE JAHHBIX). 3aTeM BbI IHUIIETe
KOMaHIy walls auto mepe m3MepeHnusiMI ¢ TTOIIepeTHbIME pa3Mepamu. Hampumep:

data normal from to length compass clino left right up down

29 30 9.58 192 54 0 0.8 40.5
walls off
29 31 20.78 128 -74 - - - 0.5
walls auto

Hakomer, ecsin y Bac ecTh mollepevHble pa3Mephl JIig 000UX ITUKETOB, Bbl MOXKETE BBECTH
UX B CTPOKY JIaHHBIX M3MEPEHHil, KaK IOoKa3aHO B Kojie Humxke. [lepBoe wmciio oTHOCHTCS K
UKeTy from, BTOPOe YUCJ0 OTHOCUTCH K TUKeTy to. Korja BbI mumere TOJIBKO OJIHO YUCTIO
JIJIS KaXKJIOTO U3MEepeHUs, 3HaYeHNs OTHOCATC K NuKery to. Pa3mepsl xoma Ha nukere from
HepyTcs ¢ IPYyTrUX 3aMepoB. A ec/in HeT 3aMepa, KOTOPBIN OIpeIesIseT ero pasMepbl, TO B 9TOM
cJlydae OHU KOIMPYIOTCS € TeX, YTO Ha IuKere to.

data normal from to length compass clino left right up down
126.27 213 4.5 [0.0 1.0] [2.0 0.0] [1.2 0.8] [1.5 1.2]

[Tortepeunbie pasmMepbl CUNTAIOTCs IEPIEHIUKYISIPHbIMUA u3MepeHuio. Korma yros
HAKJIOHA CJIUIIKOM KpyToil (6osibiie moporosoro 3uauenusi vthreshold), nanubie LRUD
HHTEPIPETUPYIOTCA KaK BBEPX B HAIIPaBJIEHWH Ha CeBep W BHH3 B HAIIpPaBJIEHHN Ha ior. Biepo u
BIIPABO OCTAIOTCs TEPIEHINKYISIPHBIME ITPOEKIINHA N3MEPEHHUsI B TOPU30HTAIBLHON TIJIOCKOCTH.
Suavenne 1o ymosrdanuio i vthreshold cocrasisier okosio 60 TpajycoB, HO €ro MOYKHO
U3MEHUTh C IOMOIIbI0 onmuu -vthreshold xkomanabr centerline. Ha pucynke 3.1 mokasan
pe3yJIbTaT ITUX JAHHBIX:

data normal from to length compass clino left right up down
1210 001

=N WD

2
3410 00 3

45 10 90 0 4
Pjrarn

Komanna flags roBopuT O TOM, UTO YKa3aHHBIH aTpUOYT MPUMEHSETCS KO BCEM
MIOCJIEJTY FOIIUM JTAHHBIM B HUTKE XOJa. ATPpUOYT MOYXKET OBbITH CJICIYIOIIIM:

SUTfCLCG obo3HavaeT IIOBEPXHOCTHBIEC U3MEPEHNA B OTJIMIHE OT I/I3MepeHHﬁ B IIEIIEPE;

duplicate 0603HATAIOT U3MEPEHUS, KOTOPbIE HE JTOJIZKHBI YIUTHIBATHCSA IIPHU BBIUNC/ICHIT
JIJINHBI X0J1a, HAIlpUMEp U3MEPEHUs JJIsi OIPeJieJIeHUsT pa3MepoB OOJIBIIIONO I'POTa;

e approximate ob03HAYAET JAHHBIE TPUOJIU3UTETIbHBIX U3MEPEHUIL;

splay obo3HauaeT HOKOBOE M3MEPEHNe, KOTOPOe HE YUUTHIBACTCS ITPU BBITUCACHUN JIJTHBI
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Puc. 3.1: IIpocroit LRUD

n

xoma. Cruten TakKe MOYKHO 3aIicaTh, 0003HAYUB OWH 13 MuKeToB Tupe "—" mam Toukoit

nn
DJrar ¢ not MOKeT UCIOIb30BATHCA JIJI OTMEHbI arpubyTa (Hanpumep, flags not sur face).

mark

Komanna mark ykasbiBaeT, Kak HUKeT ObLI OoTMedeH B Iemiepe. MoxkeT NpuHUMATH
sHadenust temporary, painted, fixed, wim natural. Ilo ymomaanuto temporary. Hanpumep,
9TOOBI yKa3aTh, 9To nukeT "a2" momedeHn Kpackoii, BbI muirere mark a2 painted.

fix

Bor ykazbiBaeTe reorpaduieckoe moJiozKeHne 0JIHOTO UJIH HECKOJbKUX MUKETOB C MTOMOIIBIO
KOMaH/IbI fixr. Bbl Tak:Ke MO/IKHBI yKa3aTh cucreMy koopamaatr. Hampumep:

cs UTM32
fix 1 482179.8 5077720.8 610

[Tomiep:kuBaeMble CHCTEMBI KOOD/IMHAT: JIOKAJIbHAs CHCTEMa KOODJMHAT, yKa3aHHAS B
dbopmare proj4, n WGS84 (¢ ykasanmem 30ubl UTMxx nan UTMSxx). IlomaepkuBatorcs
kogel ESRI u EPSG (European Petroleoum Survey Group). Hampumep, BbI MoxkeTe Hammcarhb
cs ESRI : 26591. 9Tu Ko/ibl MOKHO HaiiTH Ha caiiTe http://www.epsg.org.

Ecim y Bac HeCKOJIbKO CbEMOK, U BBl 00beIMHAETE UX BMECTe (PUKCUPOBAHUEM OJIHOTO U3
UX [UKETOB, BbI JIOJKHBI YKa3aTh €ro UM U 3aKJII0YNTh KOMaHay fixz B 6JI0K centerline:

input surveyl.th
centerline

fix 1@survey_1
endcenterline
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Korna Bbl onpejiesisiere abCOMIOTHYIO BBICOTY TOYKU C IIOMOIIBIO KOMAH/IbI fix, JIMHIU
CETKU Ha KapTaX BBICOT PUCYIOTCS C aOCOIOTHBIMU BBLICOTAMM, KPATHBIMU MACIITA0y CETKU.
Hanpuwmep, ¢ macmrabom cetku 50 (MeTpoB) Bbl MozkeTe mosyanTh Jauaun B 1700 1750 1800 u

T. .

Apyrue xomaHabI

date yka3biBaeT JaTy ChéMKHU B hopmare yyyy.mm.dd. Hanpumep, 25 ausapsa 2007 1:
| date 2007.01.25

Nnvena u posin ChEMIIUKOB MEPEUUCTIIOTCA ¢ KOMaHI0# team. VMg MoxkeT copepkaTh
ToJIbKO ontmH 1pobest. Menmonbsyiite kocyto depry "/") arobbl j06aBUTH HA3BAHUE TPYIIIHI
CIIEJIE0JIOTOB. 3a UMEHEeM MOTYT cJieJoBaTh poJn. Hampumep:

‘ team "A. Maconi/(GGM)" compass clino
Bosmoxknbie posin:

e tape (wu length) — n3Mepenue JUIMHBL

e compass (wnu bearing) — u3MepeHUe a3UMyTa;

e clino;

e notes (3anucn), pictures win pics (06pucoBka), assistent i dog (IMOMOIIHIK );
e instruments niau insts (pabOTAONINI ¢ U3MEPUTELHBIMI HHCTPYMEHTAMH);

e count wiu counter, station (pacCTaHOBIIUK IIHKETOB);

e depth (u3mepuTesb TIyOHHBI);

e up, down, left wmu right (LRUD).

Komanna explo-team wmcnonb3yercd jjid yIOMUHAHUSA JIOJIEN, KOTOPbIE HUCCJIEIOBAIN
CHUMAaEMYyo TIelIepy /crucTeMy. DTa KOMaH/a He UMeeT POJIeii.

Komanma calibrate mo3BoJisseT HCHPaBUTH CJEAYIONIHE 3a KOMAHIOW JaHHbIE Ha
olpeesIéHHy0 omnOKy. Hampumep, IpeaioaoKmM, 9To B IPOIecce ChEMKH pyJieTKa 00opBajiach
U CJeIyIoIne n3MepeHns IpoBOAUINCh yake He ¢ orMeTku "0", a ¢ ormerku "1 m". Torma stn
"coremytormue" JTaHHBIE NMEIOT MOIPEITHOCTH B 1 M. B 9TOM ciiydae BbI MOXKeTe HAIIMCATh KOMAHLY
calibrate niepes srumu JanHbIMu, U Toryia Therion BbrareT omubKy u3 jymmH. Hampumep:

10 11 8.24 46 b5
calibrate length 1
11 12 6.43 327 12

910 03HadaeT, 4To 3HadeHue 6.43 327 12 na camowm jienie coctapiser 6.43 — 1 M = 5.43 m.

[TostHBI CHHTAKCHC KOMAaHJIbI MMO3BOJISIET BaM yKa3aTh CIHUCOK BEJUYNH, OIMIHOKY u
ONIMOHAaJbHBIN MaciiTab. Hampumep, eciim B npebliylieM IpuMepe omubKa OblLia Obl He
1 M, a 14 cM, BBl MOTJIH ObI 0O03HAYUTD JJIMHY B CAHTHMETPAX M HAIUCATD:

10 11 8.24 46 5
calibrate length 14 0.01
11 12 729 327 12

Do 03HauaeT, 4TO 3HadeHne 729 327 12 na camom gere (729-14) % 0.01 m = 7.15 M.

KOMaH,ZLa calibrate MOXKET HCIOJIbL30BATHCA HECKOJILKO pas. AKTyaJIbHa IIoCJIe AHAA
KOMaHIda. Y0651 IIPUMEHUTDb KaJ'II/I6pOBKy TOJIBKO K OJJHOMY IIOAMHO2KECTBY JJaHHBIX, BbI MOXKETE
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3aKJIIOYUTH UX B 6JIOK group/endgroup. Hampumep:

10 11 8.24 46 5

group
calibrate compass 358
calibrate clino -1
11 12 7.43 327 12

endgroup
17 18 5.29 38 -2

Dto o3Hadaer, 4ro 3Hadenue 7.43 327 12 na camom jgese pasuo 327 — 358 = 327 — (—2)
= 329 rpajycos cesepHoil mmpoTsl n 12 — (—1) = 13 rpajycos HakioHa. [loaromy, ecin HOJb
npubopa mMeeT 3HaUYeHne X, BbI JOJ2KHBI HCIHOJIb30BaTh calibrate ... X.

Buyrpu Therion xpanuT Bce JlaHHnble B MeTpax U rpajycax. [[pn cauTbIBAaHUN BXOTHBIX
dailytoB BXOIHBIE TaHHBIE MPeoOpPa3yIOTCs CHavdajga IMyTEM KaJuOPOBKU, & 3aTeM IIyTéM
peoOPA3OBAHUS €IIHHUII,

3.2.2 WNmena

Opranmsamnyis UMEH MMKETOB U UX YIET TIPHU CbEMKe OOJIBITION TeIephbl MOXKeT OBbITh OYeHb
cinoxkubiM. Komana prefix mosposser m106aBuTh npedruKe K UMeHAM, IMIIOPTUPOBAHHBIM C
IIOMOIIBIO KOMAHIBI (Nput, 9TO CHUXKAET BEPOATHOCTD KOH(MJIMKTOB UMEH.

Hanpumep (A. Atkinson 2005-12-22):
‘prefix namel input filenamel.th2 endprefix
S. Mudrak orBeuaer:

¢ me yBepen, nousiin jin MbI JIpyT Japyra. C Moeit TOYKU 3peHus, BCE, YTO BbI OIMCAJIN,
cpaboTaJjio ObI — 3Ty IJI00AJIbHYIO CTPYKTYPY JAaHHBIX 3HATH Heobsi3aTesbHO. [Ipeanoioxkmm
CaMbIil IPOCTON CIICHAPWIA:

VY Bac ecTb HUTKA X0/1a B sSurvex. ¥ C¢bEMKH €CTh TOJIBKO OAuH "BXoA", 1 MUKeTHI MMEIOT
naspanust or 0 g0 10. B arom ciryuae Bamt Habop manubix (entry.th) 6ymer moxox Ha (... npu
ycJioBuHd, 9TO B entry.th2 nmukeTsl He nmeror npedukcoB — HasbiBaoTcs Tosbko 0,1, .., 10):

import entrance.3d -surveys use

survey entrance
input entrance.th2
endsurvey

Tenepp y Bac ecTh JiBa TaKuX KaTaJjora: HalnpuMmep, entrance n continuation. B survex
y Bac ecTb IJI0DaJIbHBIN (aitl ¢ uMmeHeM cave.3d, /e IUKEeThl U3 BXOJIHOIO HaOOpa JTaHHBIX
BBIIVISAIAT Kak cave.entrance.l, a m3 BTOporo Habopa JaHHBIX cave.continuation.l, m daiir
cave.3d HaxoJUTCA B Karajiore BepxHero ypoBHs. Temnepb coorBeTcTByIONuii haitn cave.th B
9TOM KaTaJjiore OyJeT BBIIVIAICTb Tak:

import cave.3d -surveys use

survey cave
input entrance/entrance.th
input continuation/continuation.th
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endsurvey

N Bcé. Bol MmoxkeTe paboTarh HaJL OJHUM KYCKOM, HEe 3Has IVIOOAJILHYIO CTPYKTYDPY JaHHBIX.
Bui moxkeTre oTipaBuTh KOMY-HUOY/Ib TOJIBKO KaTaJjor continuation 6e3 daityioB u3 Kartajora
BEPXHEr0 YPOBHSI, U OHO OygeT paboraTh. JTOT KTO-HUOY/Ib MOXKET OTPEIAKTUPOBATH €ro,
0TOC/IATH BaM OOPaTHO, W 3TO TOXKe Oyser paborarh. Kcaum oH mepenMeHyeT 9Ty ChEMKY, BbI
IIPOCTO M3MEHUTE CChLIKU B daiiie cave.th u Bce. 4 He BuKy 1pobJieM, KOTOPbIE BbI OIHACAJIN.

< Taxorce, ecau s 6aC NPABUNLHO NOHUMAI, MHE NPUIEMCA PEAAKMUPOBAMD HA3GAHUE
Kaotcdoz2o nuxema 6o écem gatine th2.>

Koneuno, met. [Toxoxke, g 4T0-10 miporryctusi. Mue ObL10 HHTEPECHO, TI0YEMY BbI UCIIOJIb3YEeTe
Takue JJIMHHbIE Ha3BaHUs CTaHIMil... MHe HyKHO eImlé pa3 MpOBEPUTDH Ballll NCXOIHbIE (halIbI,
MOKeT ObITh, Balla MpodJeMa B JIPYyTOM.

<C mouku 3penus noavzosamenet, 603MONACHOE PEUEHUE COCMOUM 6 MOM, “Mobbl
ucnoavzosams Hexomopwitl eud prefix name — endprefix, xomopul bydem uUcnoOAbL306GMY
cmpyKkmypy umeén noucka, m.e. dobasums name.x Ko ecem cmanyuam .

Ckpan y»ke mMeeT TaKyl0 BO3MOXKHOCTBL Uepe3 omnmuio -station-names. Bul Moxkere
J106aBUTH PeOUKCHl WU Cy(PHOUKCHI, €CJIT XOTUTE.

Xopotliio, si TpoBepio Balu (aitjibl boJiee MoaAPOoOHO, MOXKET ObITh, o noitmy. Ho ceromms
MHEe HEMHOT'O TPY/IHO JIYMaTh — ¢ BBITUJI KOE-YUTO MPOILJION HOYBIO U MPOCHAJ] TOJHKO 3 Jaca...
Bosmoxkno, Korjia g MpocHyCh 3aBTpa, Bce OyJIeT SCHO.

IIpumepnr

Komanna calibrate
Komamma fix

3.3 Ckpanbl n KapThbl

Komanga map mo3BoJisieT oprannzoBaTh CKPallbl U ChHEMKHU B MIPEICTABICHUE BBIXOTHOMN
KapThI TEIepbl. DTO MHOTOCTPOYIHAST KOMAHIa C CHHTAKCUCOM:

map map_name -proj projection_type
scrap | survey | map
break
scrap | survey | map

preview above map
endmap

Bce 00bekThl B map J01KHBI ObITH OjiHOrO Thila. [[oaToMy BBI MOXKETe cO3/aBaTh KapThl
CKPAIIOB, KAPThl CbEMOK 1 KapThI KapT. Ec/ii KapTa COCTOUT U3 CKPAIoB (UM KapT), OHU JIOJZKHBI
UMeTh OJINH W TOT »Ke THII IIPOEKIINK, B IPOTUBHOM CJIydae BO3HHMKaeT ommuOKa '"projection
mismatch".

Onnus -proj me obgsarenbha, ecan Therion MoXKeT BBIBOIUTH IPOEKIMIO U3 CKPAIIOB
WM KapT, BKIIOUEHHBIX B map. Tum npoeximu Moxker 6bTh plan (tian), elevation (paspes),
extended (paspes-passéprka) uiau none. [Ipoexius elevation (paspes) umeeT JOMOJTHUTEIBHBII
napaMeTp, OIpeJeIdonuii nanpasiaenue oozopa. Hampumep, [elevation 270] osmauaer
IPOEKIINIO Ha 3ama/l. ITOT IapaMeTp TaKyKe JOJKeH ObITh yKa3aH Kak aTpuOyT IMPOEKINN CKparia,
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B IIPOTUBHOM CJIy4ae Ipe/inoiaraercs Hampasienue 063opa 0 (cesep). Kpome Toro, Hanpasienue
IIPOEKITAH JIOJIZKHO OBITH Hammucano cjoBoM elevation B XTherion (3.2), 6e3 kBaagpaTHbIX CKOOOK.
MoryT 6biTh J06aBIeHbI euHUIbI, HanpuMmep, [elevation 270 degrees] (rpajycbl MOryT
ObITH COKpalleHsbl 10 degree win deg).

Komanna break paszbuBaer KapTy Ha HECKOJIBKO ypoBHeil. MoxkeT ObITh 6ojiee 0JIHOrO
break. Kaxkplit ypoBeHb COJIEPXKUT OJIMH MJIM HECKOJIBKO OOBbEKTOB THUIIA SCIap, SUrvey Win
map. Kaxiplit 00beKT HAIIMCaH Ha OTJIE/IbHOI CTPOKE.

id|scrap1
npoekuusa elevation 90 ©
onuuu
MacwTab O6HOBUTL ckparn

MacLTabupytoLme TOUKM AN KapTUHKM
0 0 1600 0
peasibHble MaclTabupyoLLe TOUKY
0.0 0.0 40.64 0.0

eANHNLbI (M v

Puc. 3.2: Ckpan paspesa

3.3.1 Select

Komanjia select Baxkna, Korja TpedyeTcst BBIBOJL C ONIPEJIEIEHHON CTPYKTYpOil. ApryMeHTOM
KOMaH/Ibl select nomkHa 06T Kapra (map). HeBosmoxkno "Beibpars" ckpar. Ecin nmeercs
HECKOJIbKO KapT W HeT KOMaHJIbl select, TO BBIXOJHBIE JAaHHBIE COJIEPZKAT BCE KapThI, JTarKe
HEIOJTHbIe, KOTOPbIe KOMMEHTHPYIOTC Kak riobasbhbie [thwiki 13, 16]. Ecin ects kaprbl, TO
CKpaIbl, He BKJIIOYEHHBIE HU B OJHY KapTy, He 0TOOParKaloTCA B BBIXOJAHBIX JTaHHbIX. MoxKHO
HOBTOPUTL KOMaH 1y select Gojiee ojiHOrO pasa B (aiijie kouduryparuu. Bee BbiOpanHble KapTh
nosiBJisAtoTcsd B BbIBojie. [lonmydennniit PDF-daitn Oymer nmers ciioit jii1s KaykJ10i n3 BHIOPAHHBIX
KapT (¥ OuH JjIsi n300parkKeHusl IOBEPXHOCTH, eCJIi OHa ompeiesena). [Ipu npoemorpe PDF,
9TU CJIOU MOTYT OBITH MOJb30BaTEIEM BKIIOUEHBI BUIUMBIMI WU OTKJIIOYEHBI.

Bazken mopsifiok omnpejiesieHusi kapT (map) B daiisie min mopsiok ux Beibopa (select).
Kaprer oTobpazkaioTcs B 06paTHOM Topsijike BbIOOpa (select), OT mocaeHero BHIOPAHHOTO (MJTH
OIPEJIEJIEHHOIO0) JI0 TIEPBOr0 BHIOPAHHOTO (HJIH ompejiesieHHOro). [loaroMy KapThl, onpeieiéHHbIe
HEPBLIMU, OCTAIOTCS Ha BEPXHEM CJIOE.

B daiine koudurypaiun ectb ToJbKO oiuH select. Iloaromy, HEBO3BMOXKHO BBIOpATh KapTy,
9KCIIOPTUPOBATH €€ B (hailyi, OTMEHUTHh BBIOOD M BBIOPATH JAPYTIYIO KapTy JJIsd 9KCIIOPTa BO
BTOpOit (haita. YToObl MMeTh BBIXOHBIE JIAHHBIE C PA3JIMIHBIME BapraHTaMu select, BaM HYKHBI
OTJebHBIE (hallJIbl KOH(DUTYPATTUH.

[Ipu nBofiHOM MIE/TYKe MBINMK IO UMEHU KapThl HA BKJajke "CTpykTypa KapThl'! okHa
KOMIIWJISIIIAA KOMaHIa select Jijid 9TON KapThl BCTaBIAeTCA B (haill KOHMUTYpaIluu.

C momoIbio KOMaH/ bl select Bbl yKasblBaeTe Bce KapThl (map), KOTOPbIE JIOJIZKHBI OBbIThH
BKJIFOYEHBI B BBIBOJ[. DTO OTKPBIBAET BO3MOKHOCTH JIJIs HEOOBITHBIX PE3Y/IbTATOB:
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® ecJii BBl IIOMeCTUTE KapTy (map) BHYTPU JpyToii, Kak above uiu below, u Beibepure Ty
JKe KapTy, BbI MOJyIUTe KApTy KakK Ha 0OIeM n300parKeHUn, TaK U B BBIHOCKE;

® cCJIH BBI CJIeJIaeTe JiBe KapThl (map), OfiHy ¢ HUTKOit Xo/1a (centerline), Ipyryio co CKpamnamu
(scrap), u cHauasia BBIOEPUTE KAPTY CO ChEMKOI, & 3aTeM KapTy CO CKPAIIAMHE, B PE3YJIbTATe
HoJIyInTe OOPUCOBKY (CKpAIIbl) B BUJIE IPAMOYTOJBLHUKOB TIOJJIOKEHHBIX O] HUTKY XOJIA.

3.3.2 Preview

Preview — onnuonasibuas komanaa. Moxker O6bITh B ABYyX hopMax:

preview above map to preview
preview below map _to_preview

B mepBom ciryuae pucyercs TOJBKO KOHTYPBI KapThl. Bo BTOpoM cirydae IMPOUCXOIUT
ero 3arenenue. Komane preview B KadecTBe aprymenTta Tpebyercs Kapra (map), a He CKpail
(scrap). Ona MoxKeT OBITH MOJE3HA, KOTJIA IO/ OJHUM IIEMIEPHBIM X0, PACIIONOXKEH JIPYToil
XOJI, U Bbl XOTHTE HAPUCOBATH TOJHKO €ro KOHTYp WJIM ero TeHb. [[BeT mepemnero riana u
dona JiyId mpeIBapUTEILHO IPOCMATPUBAEMON KapThl MOXKHO YCTaAHOBUTH B layout ¢ TIOMOIIBIO
onnuit preview-above u preview-below. Hanpumep, preview-above [100 0 0] ycranasimBaer
KOHTYP KPACHOIO IBeTa, preview-below [50 50 100] ycranaBIumBaeT CBETJIO-CUHUN OTTEHOK
HIZKHETo Xo1a. Above n below 1Bera 111 preview BIULAIOT TaK:Ke Ha CMENIEHHBIE KaPThl. JTO
MIOJIE3HO JIJIsi CJIOYKHBIX KapT TeIep.

Preview-below o3HavaeT, YTO MEPECEUEHHBIN XOJI ABJIACTCA YACTHIO HUKHEI'O CJIOS JIJIS
arnaca (atlas). Dro we paboraer npu sxcrmopre kapt (map) (M. Sluka). Ecim BbI ucnosbsyere
break, nocraToYHO HAPUCOBATH HUXKHUE XOJbI O0JIEe CBETJIBIM I[BETOM.

Puc. 3.3: IIpeBbio cHU3y — mnpeTom

"TIpeaBapuTeIbHO MPOCMOTPEHHBIE" KApThl HE Cpa3y MEePEeHOCATCs, KOIjia OJHa KapTa
BKJIIOYEHA B JIpyryio. KapTbl miam ckpalibl, BKJIIOYEHHBIE B BBIXOJIHBIE JIAHHBIE, 3aBUCAT OT
CTPYKTYpPBI KOMaH I map u select. Ilpemonoxum, 4ToObl UMETH CJIETYIONIYI0 HEPAPXUIO CKPATIOB
1 KapT:
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— ml
L—— s1 # sl sro ckpan (scrap)
—— m2
L—— 52 # 2 310 ckpan (scrap)
—— mA
— sl
— 82
—— mB
— ml
L—— m?2 [...] above
— mC
—— ml
L—— preview above m2
—— mD
L—— mB
— mE
L—— mC
select | ypoBeHb KapThl | ¢ break oe3 break
mA sl, s2 amxe | sl  s2 HA OJTHOM ypOBHE
mB ml, preview m2, m2 co cMemeHNEM
mC ml, preview m2
mD 0,1 ml, preview m2, m2 co cMeleHneM
mD 2, .. ml, m2
mE 0, 2, . ml
mE 1 ml, preview m2
3.3.3 Join

B 06bIYHBIX cHTyanusX JOCTATOYHO MPOCTHIX KOMAHJ join ¢ UMEHEM CKDAIoB (Scrap).
[Ipu kejanmu BBl MOXKETE JIOOABUTH TAKO€ KOJMYIECTBO MMapaMeTpPOB, KOTOPOE OIpeesseT
KOJIMYECTBO coe IMHeHnit. B 60IbInHCTBE cydaeB 3T0 paboTaeT HAMHOTO IIPOIIE, YeM JI00aBJICHIe
WJIeHTUMDUKATOPOB K KaXKJIOMY O0bLeKTy (M OTC/Ie:KMBAHUE UX).

Hamnpumep, mpuBeiéHHbBIN HIZKe KO 00beauHseT cKparbl "testF1s" u "testF2s" B aByx
Mecrax (gobasiena omnmust -count co 3HadeHueM 2). Pesyiabrar nokasan Ha pUCyHKe HUKe (C
BKJIIOYEHHO# B layout onrueit debug). D1u jiBe ChbeMKHU CIO3UIMOHUPOBAHHBI Ty TEM (DUKCAIIUH
nukera ¢ umerem "1" Ha Kaxk0il u3 HuX. Kaxkmoe nsmepenne papao 10 M, 1 KOMaHIbI equate
HE HCIIOTb30BAJINC.

survey testF

input testFl.th

input testF2.th

join testFls@testF1l testF2s@testF2 -count 2
endsurvey
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fix (45001, 1001) Ckpan testF2

Ckpan testF1 fix (45010, 990)

Puc. 3.4: IIpumep kKoman bl join

3.3.4 @aiisioBasg cucrtemMa KapT

Pasznenenne abpucoB Ha cKpallbl JIOJXKHO OBITH CJEJaHO C OCTOPOKHOCTBIO, YTOOBI
HpeﬂOTBpaTI/ITb HpO6.HeMbI7 KOTOpre 1\lOFyT BOSHI/IKHyTb HpI/I X coeInmHeHUM HpI/I COCTaBJIEHUN
KapThl TEIepbl. DTO TpedyeT IJIAaHNPOBAHUS 1 HEKOTOPOI'O HABBIKA.

Pazenerune kapThl Ha CKpalbl HE 9aCTO COOTBETCTBYET pa3jiesieHnio Ha CheEMKU. ChEMKI
OOBIYHO 3aKAHUYUBAIOTCS Ha TIePecedeHnsaX X008 (MepeKpécTKax) U U3BUINCThIE X0/l B ILJIaHe
MOTI'YT IepecekaTh cebs. CKpalibl, Jijis 00JerdeHnsl UX MOC/IeYIONEero COeIMHEHNs, JTOIKHbI
3aKaHYMBATbCA B IIPOCTHIX MeCTaxX, U XOJbl B IIJITaHE HE MOT'YT IlepeceKaTbCsd B OJHOM U TOM
Ke ckparne. J[Jig oTpUCOBKE TlepecedeHns] PA3HOYPOBHEBBIX YYaCTKOB XOJIa JIOJI2KHBI OBIThH
MCIIOJIb30BaHbI HE MeHee JIByX CKpanoB. [lepeKpEcToK J10/1zKeH ObITh B OJIHOM CKpalle.

Vio6no pasmemaTs (ailbl CKPalloB Ha BTOPOM YPOBHE MepapXuu (DailjioB JaHHBIX, YTOOBI
KaK/JIBIII CKPAIl MOT' CCHITIAThCS Ha JTIOOYI0 ChEMKY. [y106aabHbIN daiin KapThl HEOOXOINM J1JIs
cbopa Beex apyrux hailjioB KapThbl, U OH JOJIZKEH HAXOJAUTHCS HA CAMOM BBICOKOM (IIEPBOM )
YPOBHE HEPApPXUH.

DaitIbl CKpaIoB MOIPa3IeIsIIOTCd Ha KATAJIOrd, a (hailjibl CKpalioB B KaXKJ0M KaTaJIore
MOTyT OBITH crpynnupoBanbl B daiie "index.th2" (wmu ¢ umenem gacru nemepst). 1ot daiin
BKJIIOUAET B cebst OTIe/IbHBIE (haljIbl CKPAIIOB (SCrap), olpeie/iseT COeIMHEHNST MK Ly CKpalaMi
(join) u onpeesier KapTbl (map).

HaunmenoBamnue ckparios, KapT U JIpYTrux rpaduaecKux 3JIeMEHTOB JIOJIZKHO COOTBETCTBOBATH
npocToMy opMaTy U HAIIOMUHATDH, K KaKOW 4acTu abpuca Teliepbl OHn OTHOCATCs. Hampumep,
ckparbl daitsa "gm0.th2" moryr naspiBarsed "gm0 s1") "em0 s2" u 1.1 [lomepeunoe cevenne
mozkeT HazbBaTbed "'gm0  cl1" u T, Jlunun moryT ObrTh "gmO 11", Touku "gm0 pl" u Tax
JaJiee.

3.3.5 Wepapxusa kapT

JL1s1t c7I02KHOI TTerephbl ¢ HECKOJIBKUMU ChEMKAMI U CKpallaMi BO3HUKAET HeOOXOINMOCTH
CJIeI0BATh HEKOTOPOMY IPABUIY, 9TOOBI M30eKaTh ITyTAHUIbI B ChéMKax 1 KapTax. OcobeHHo
9T0 OTHOCUTCH K KapTaM (map), Tak Kak X CTPYKTYpa BJIMsieT Ha MOJIYJYUBIINECs] B Pe3y/IbraTe
KapThl Tetep.
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O iMH u3 BapraHTOB — MMETh OJuH (haill ChEMKHI I KazKI0I'0 TOIOBbIE3/Ia, BKIIOYUTH B
Hero (ailyibl co cKpalaMu U OIPEIeIUTh COOTBETCTBYIOIINE KAPThI:

# file surveyl.th
survey surveyl
centerline

endcenterline
input scrapl.th2

map mapll
scrapll
endmap

map mapl2
scrapl2
endmap

map mapl
mapll
mapl12
endmap
endsurvey

Ha citeryromem ypoBHe mepapxun:

# file indexA.th

survey surveyA
input surveyl.th
input survey2.th

centerline
equate
endcenterline

map mapA
mapl@surveyl

endmap
endsurvey

3.3.6 IIpumep

B kauecTBe npuMepa paccMOTPHUM MIPOCTOi hparMeHT (PUKTUBHOI IEMIEPHI € JIBYMsI XO/IaMHU.
Mpr nipeiriosiaraem, 9To y Hac OyaeT JBe ChbEMKH JIJIst KaXKJI0r0 X04a U TPU CKpala /st OOPUCOBKU:
OJINH JIJIs TIEPEKPECTKA, JIBa JPYTUX — IO OJJHOMY Ha KaKJIbIil n3 JIBYX X0/10B. Ha pucynke Huxke
[I0Ka3aHO 3TO pazjiesieHue.

Nepapxuyeckast CTpyKTypa JTaHHBIX:
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join lind:0 linez@ramo1:end

S e

71

e equate 1@surveyd S@surveyd
5

equate 1@survey2 4@surveyl

N\,

‘\ ,‘\‘ linez@ramol

linel@ramo1 ‘\ “
f \
1‘ ‘ crapl

SUIVeY3 - Sin linet-end linel @ramoz:0

Puc. 3.5: I[Ipumep

cave
— branchl
survey1l
survey?2
scrapl
— branch?2
surveys3
survey4
scrap2
scrap3d

YeTbipe chEMKHU cojiepzKaTCA B OT/IeAbHBIX (haitiax. Hanpumep, surveyl comepzxkurcs B

daiine "surveyl.th":

survey surveyl
centerline

125.00 00O
2 35.00 450
345.00 90
endcenterline
endsurvey

CoémMKu crpynmupoBaHsl 1m0 xojaMm. Hamnpumep, surveyl u survey?2 cocrasistor branchl
BMecTe co scrapl, Kak ykasaHo B ¢aitsie "branchl.th". 9ror daitn nmmoprupyer e cheMkn
U CKpall, UJeHTUMUIUPYeT HKeThl B ChéMKax (KOMaHa equate) u ompejesser kapry mapl,

CoJIepzKalllyio TOJIBKO cKpall scrapl:

survey branchl
input surveyl.th
input survey2.th
input scrapl.th2
equate 40surveyl 1Q@survey2
map mapl
scrapl
endmap
endsurvey

[Ba xoma u Tpetuit ckpan (scrap3) cobpanbt B daitie "cave.th", koropsrit naenTrdUIIPYET

data normal from to length compass clino

36



IINKETHI HA HeperéCTKe u orpejerideT, KaK JIMHUN SC’T’CLpB JOJI2KHDBI COCINHATHCA CO CbEMKaMH
branchl n branch?2. Hakowner, on onpejensgeTr KapTy map3 cO BCEMHU TPEMsi CKPAIIAMHU.

survey cave
input branchl.th
input branch2.th
equate 2@survey3.branch2 1@surveyl.branchl
input scrap3.th2
join linel@branchl:0 line2:end
join line2@branchl:end 1line3:0
join linel@branch2:0 linel:end
join line2@branch2:end line2:0
map map3
scrap3
break
scrapl@branchi
break
scrap2@branch?
#preview below map2@branch?2
endmap
endsurvey

Obparute BHUMaHUE Ha Ha3BaHWUs ITUKETOB B ckparax. Hampumep, scrapl nmeer nukeTsl
surveyl u survey2. [losromy B onpeje/ieHnn To4ek TuIa Station BBl JOJXKHbBI yKa3aTh MOJTHOE
uMs nuKera, Haupumep, 1Qscrapl. AHajmormdHo, IOJIHOE UM JIOJZKHO KCIIOJIB30BATHLCI B
koMmaHie equate daiia "branchl.th". B scrap3 n B daiise "cave.th", koTopbie HaxosTCst
Ha 00J1ee BBICOKOM YPOBHE, IIUKETHI TaKzKe 0003HAIaoTCst Cy(M@OUKCOM TOICEKINil, HallpuMep,
2Qsurvey3.branch?2.

Haxkomner, daiir konduryparu coJIepKUT KOMaHbI:

source cave.th
select map3@cave
export map

[TepBas crpoka roBoput ucnoab30Barh daitr "cave.th". Bropas rosopur BoiOpaTh KapTy
map3 it pucoBanus. TpeTbs ompejiesisieT, 9To NeHeEPpUPOBaTh U Kak. Pe3y/ibTar mokasaH Ha
PUCYHKE HUKE

IIpumepnr

1 Komanma join
2 Komanga join
3 Komanya join
CbémKu

3.4 Bnenrnme JJuUHUN CKpaloB

Omrust outline yka3bIBaeT, Ha KAKOH CTOPOHE JIMHUU HAXOJUTCsI cTeHa (KaMeHb, MOpOoJIa).
B ofrmeM, oHO uMeeT 3HaueHue out JIId CTEH TeNepbl U 3HadeHue in jjid cred (wall) KaMeHHbIX
KOJIOHH MEXKJTY JIBYMSI XOJIaMHU KOJIbIIA.

Kpome Toro, koHTyp CKparma He JIoJIzKeH repecekarh caMm ceds. B srom ciaydae MetaPost
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Puc. 3.6: Pesynbrar u3 npumepa

BBIJAET Ipemaylnpexaatoliee coodbmenue: Warning :  scrap outline intersects itself. Bor
MOYKeTe YBHUIETh, KaKyio JacTh meriepbl Therion cunTaer BHyTpeHHei, 3aKkpacuB n3obpaskeHne
xoJla ¢ moMmotiwio layout onmuu -color map-fg X (rme X — 1BerT WiIn OJHO W3 KJIIOYEBBIX
cioB altitude, scrap, map). Ilper moxker 6biTh 3agan oguuM guciaom or 0 mo 100 s
rpagamnuii ceporo (0 — uépubriit, 100 — Gesbiit) wim Tpems guciaamu ot 0 g0 100 st Tpéx
komronenToB RGB (kpacHsbiii, 3esiénbrit, cunnii). Hanpumep, color map-fg 80 — cBerio-cepsbiii
nBet, color map-fg [100 O 0] umcTo KpacHBIL.

Fcnm BB ykazkeTe 01HO U3 KJIIOYEBBIX CJIOB, KapTa Oy/IeT pacKpallleHa B COOTBETCTBUHN
C BBICOTOI MJIN CKpallaMM1 KapT. BBI TaK>K€ MOzKeT€ HCIIOJIb30BaTh MHOXKECTBEHHOE YNCJIO
KJIIOYEBOT'O CJIOBa. B OyayIneM BO3MOXKHO OyJ/IeT PaCKpacuTh KapTy TaKzKe 10 jiaTe — Ju0O0 110
JlaTe CbEMKH, JIMOO TI0 JIaTe UCCIICIOBAHUS.

KiogeBoe cyioBo map npuMeHsSeTcss TOJLKO B TOM CJIydae, €CJIM Bbl BhIOpau OoJjee
OJIHOM KapThl JJIA BBIXOIHBIX JAHHBIX C IIOMOIILIO KOMAHJIbI Select, niu He yKa3aJu HU OHOI
KOMAHJIbI Select, 9To 03HAYAET, ITO BCEe KAPTHI (1Map) ¢ MpaBIILHOI POEKITHEil SKCIIOPTUPYIOTCST
B BBIXOJIHBIE JaHHbe. [loMHUTE, 9TO KapThl (Map) 0ToOParKarTCs 10 CJIOSIM OT MOCJIE/IHETO
BBIOPAHHOTO (MJIM OIPEJIEIEHHOTO0) K MePBOMY BBIODAHHOMY (HJIH OIPEeIEHHOMY ), TaK 9TO Te,
KOTOPBIE OIIPEJIEJICHBI PaHee, OKaXKyTCsl Ha BEPXHEM CJIOE.

Hagmuen Toxe moryr ObiTh 1BeTHbIMU. Omnus labels komawuibl layout-color moryT
PUHUMATH 3HAYEHUsI on Wik Of f, KOTOpble YKa3bIBaIOT, JOJKHBI JI OHU OBITH IIBETHBIMU WA
9EépHBIMEI cOOTBeTCTBeHHO. Hamnpumep, layout-color labels off (10 yMOJTYaHUIO) JEJIAIOT
MEeTKHU YEPHBIMU HE3aBUCHUMO OT IIBeTa (DoHA.

Taxke ecTh omnnus Jiyist 1BeTa pora map-bg. Ipyrumu obbeKTaMu, KOTOPbIe MOTYT OBITDH
OKpallleHbl, ABJISI0TC preview-above n preview-below.

Ha camom neite Kaxkercst, 9To gaxke 0e3 omnmu -outline Bce paboraer HOpMajbHO. U
emgé: To, YTO HAXOJUTCS BHYTDH, HE 3aBUCHAT OT HAIPABJIEHU JIMHUU (KOMaHIa Teverse Ha
Bryajke "Jlunun"). Hanpasiienue JuHUN BayKHO J1Jisi OEPIIITPUXOB B JIMHUSIX TUIA KOJIOJIEI]
(pit) n naBucanue (overhang). 2Kénroiit TpuX B OKHE peaKTOpa KapT 0603HAYAET CTOPOHY, Ha
KOTOPOIi OeprITPpUXK JIMHANA OTOOParKaloTcs Ha, KapTe. KaMUHBI pUCYIOTCS IyHKTUPHON JIMHUEI.

[Toxozxke, uro Therion 3aBepraeT BHEITHIOW JTUHUIO TEMEPHOTO XOa, COETUHAT OTKPBITHIE
KOHEYHbIE TOYKU JUHUI THIA wall HEBUIUMBIMYU JIMHUSAME, UTOOBI IOJIYIHJICH 3aMKHYTHINA
KOHTYD. CaMorepeceKaromuecss KOHTYPhI JIOMYCKAIOTCs (38 MCKIIIOYeHUeM [IPeTyTPesK IeHIs
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MetaPost). BayTpentue Touku — 910 Te, BOKPYT' KOTOPBIX KOHTYD COBEPIIAeT HEYETHOE THUCIIO
000pOTOB. A BHeITHWE — BCe OCTAbHBIE TOUKU.

3.4.1 Ilpumep 1

[IepBoiit puMep — 3TO YacTh (PUKTUBHON MEIEPhl ¢ XOI0M, OTXOISIINM B CTOPOHY OT
OCHOBHOTI'O XOJIa W MPOXOJIAIIEro o HuM. [lanuble Takue (pasBerBienune — u3mepenue 11-12):

1 2 5.00 9 0
2 3 10.00 45 10
3 4 10.00 90 O
2 11 2.00 90 -10
11 12 15.00 45 -20
11 21 5.00 120 10

Ha cnemxyromem pucynke mokaszaHo, KaK €ro MOXKHO HapHUCOBaTh. KpacHble TOYKU — 3TO
KOHIIBI JInHKUI. EcTh jBa cKparma, oJuH Jij1d OCHOBHOTO X0/J1a, JAPYTOil JI/is OTBETBJIeHud. JIuHun B
IIEPBOM CKpalle, 00pa3yIolue I'paHnily cO BTOPhIM CKpalioM, uMeloT Tul pit. EcTh nBe JquHuN
COETMHEHUSI:

join s1_11:end s2_11:0
join s1_12:end s2_12:end

Puc. 3.7: Kouryp: npumep 1

3.4.2 Ilpumep 2

B sToMm nmpumepe y memnepHoro xojia €CTh yCTYII, & BHA3Y €CTh €I OJInH XoJ1. JInHud yeryna
CUJIbHO U30THYTa, U ecJii Obl OHa He OblIa YacThIO BHEIIHEl JIMHUU, OHA Oblia Obl YACTUYIHO
BHYTPH U JaCTUIHO 3a IIpeje/laMi BHEITHel JUHUN XO/a U HapucoBaJiach Obl, KaK IOKA3aHO
Ha pucyHke BHu3y cjeBa. C Apyroil CTOPOHBI, ¢ omrueil ~outline out 1jisi JIMHUW HaBHUCAHNE
(overhang) BCé pucyercst IPABUIILHO, HO COEIMHEHNE JIBYX CKPAIIOB MMeeT HEOKDAIIEHHYO YacTh,
KaK Ha PUCYHKe BHHU3Y CIIpaBa.

YT1o0bl MOTyYINTH YAOBIETBOPUTEBHBIN DPE3YJIbTAT, MbI JOJKHBI ITOBTOPUTH JIMHHUIO
HaBucanus (overhang) Bo BTOpoM cKpare junueil Tuta wall ¢ onmmeit -visibility of f. Eciu asa
CKpalla HaXO/IdATCs B 0/iHOM baiijie, 5T0 MOXKHO CIe/IaTh I'PadpUIecKn Uil IyTEM PeIaK THPOBAHMS
aiisia ¢ TTOMOIIBIO TEKCTOBOIO PEJIAKTOPA C MOMOIIBIO BHIPE3AHUsT M BCTABKU (C HOCIIEYOIIIM
N3MEHEHNEM THUIIA W ONIIUNA HOBON JH/IHI/II/I).
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Puc. 3.8: Kontyp: npumep 2

Ecin ckparibl npunajieskaT pasubiM daiiiam, 3To Bee emié BO3MOKHO, HO TpedyeT OobIeit
pabotrel. Bel oTKpbIBaeTe j1Ba daiiia ¢ moMOIIbIo TeKCTOBOro pejgakropa X Therion n Konupyere
JIMHWIO overhang w3 mepBoro Bo BTOpPoil. B mociie/iHeM BBl m3MeHseTe THI W ONITUN JIMHUM.
O/ Hako Ha JIAHHBIA MOMEHT BBI yCTaHaBJMBaeTe vistbility on, MOTOMY YTO TAaKUM 00Pa30M Jierde
BUJIETD, TJie IPOBe/IeHa JIUHUSA. B 9TOT MOMEHT BBI JIOJIZKHBI ITIepeMENAaTh TOYKN HOBOW JIMHUH,
U3MeHdd UX KOOPJMHATHI, IToKa B rojiydernom PDF-daitsie noBast munus we OyJier HaJIOXKeHA
Ha JIHHWUIO overhang (1o KpaiiHell Mepe, ¢ TOYHOCTBIO IIMPUHBI OOBOJKHU, UCIOIb3yeMOil s
UX PHUCOBAHUS). DTO MPOIECC HE OBICTPHII, MOTOMY YTO JIBa CKpana 0OBIYHO UMEIT pa3Hble
ccblTKU. OOBIYHO JIOCTATOYHO TOYHO COBMECTHTDH KOODJMHATHI TOUEK. Pe3yIbTrar MOKHO yBUIETH
HA PUCYHKE HUKE.

Puc. 3.9: Kontyp: npumep 3

YHT106bI OJIyIUTh OYE€Hb TOYHOE COBMEIEHNE, OTKIIOYNTE OTPUCOBKY HUTKHU Xo/a (layout
omrust symbol-hide group centerline) u nepeonpeje/uTe MUPUHY JUHUA OOBOJKH (TaKiKe
BPEMEHHO M3MEHUTe THII JINHIU overhang Ha THIT wall) ¢ TIOMOIIBIO coeIyomero koja Metapost:

code metapost
def PenA =
pencircle scaled (0.001);
enddef;
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endcode

B srom ciiyuae jaxke HeGOsIbINIME PACXOXKIEHUS XOPOIIO BUJIHBI, U BbI MOXKETe JIOOUTHCS
60J1ee TOYHOTO HAJIOXKEHUS JIBYX JIMHUIA.

3.4.3 Aunaroputrm

AJIropuT™ BHEIIHE JIMHUN CJIeIyeT MO JIMHUSAM, U KOTJIa OH JIOCTUTAeT KOHIA JIMHUH, OH
COEIMHSET €r0 C OJIMKANIIUM KOHIIOM JPYToi JUHUH. MOXKeT CIyIuThCs TaK, 9TO STOT aJIrOPUTM
COeIMHAETCd C HENPAaBUJILHON KOHEYHON TOYKON JIpyroi JimHuu. B 3ToM ciiydae BbI JOJIKHbI
no6aBuTh JuHUO THIA cTeHa (wall) ¢ mogrumoM HeBuuMast (ormust -visibility of f), arobbl
HCIIPABUTH OTOOParKeHue.

3.5 CoeamHeHne cKpamnoB

Korma ckparibl HApUCOBaHBI B OJJHOM U TOM Ke (paiijie KapThl (U, BO3MOXKHO, C TEM K€
caMbIM (DOHOBBIM M300pazkeHneM ), MOXKHO PUCOBATH JIMHUU HOBOTO CKpArla, MPOIOJzKas JIMHIH
IPEJIBIIYINEro CKpalla, 9TOObI He BOSHUKAJIO ITPOOJIEM IPH UX COOpPKe JJIS COCTABJIEHUs] KapThl
IICIIEPHI.

O iHako CKparbl 9acTO PUCYIOTCHA HE3ABUCUMO, HO U OHH JIOJIZKHBI ObITH O0bEINHEHBI B
ntorosyio kapry. Komanma join ykassiBaer Therion, kKak coeMHUTDH JIMHUN JIBYX CKPATIOB.

CunTakcuc KOMaHIpl IMeeT JBe (DOPMBL: B KadeCTBe apIyMEHTOB MOI'YT OBITh JIHOO MMeHa
CKparosB (scrap), mubo umena Tovek JuHuu (06braHO line : 0 1y1s HavaabHO TouKY U line : end
JIUTA KOHEIHOH TouKn). HacTo mepBblil CHHTAKCUC JTOCTATOYHO XOPOIIO paboTaer:

‘ join scrapl scrap2

rmoroMmy 4To Therion MOKeT MOHATH, KAK COEIMHATEH CKPAIlbl B COOTBETCTBUH C ITUKETAMU. DTO
0CODEHHO BEPHO, KOIJIa B CKpallaX BHEITHUX JIMTHUI HEMOTO.

ObpaTuTe BHUMaHWE, 9TO BBl MOXKETE MPUCOEINHNTHCS K JIIOOOH TOYKe JIMHUM, 8 HE TOJIHKO
K KOHEYHBIM TOYKAM (XOTsl ¢ TOCJEJHUMU 9TO MPOIE, TOTOMY YTO BaM He HYKHO CUUTATDH

TOYKH, YTOOBI HOJIYIUTh UHIEKC). BbI TakKe MOXKeTe COeUHATH TOUKH JIMHU JII0O0ro TUIa, a
e tosbko jmann cren (wall) [M. Sluka 2006.11.26].

Cosem: nonpobyiiTe pa3dUTh KapTy Ielep Ha CKpallbl, KOTOPbIE COEIUHSIOTCI B TeX
MecTax, IJie Ielepa IpocTa, BO3MOXKHO, IpsMasd n 06e3 Kakux-anobo ocobernnocreii. [TosTomy
n30eraiiTe COeIMHEHNs B TOUKAX PA3BUJIOK U CTapaiiTech J1e/1aTh COSMHEHUSI B CEPEIIHE Tajepen,
B MecTe, Tie HeT cuMBOJIOB. [Ipex ie Bcero m3beraiite coeuHeHUit, KOTOPBIE MOTYT PA3/IE/NTh
cuMBOJI obsiacTu (HarpuMep, BojoéM ). K coxkasieHnto, ucceoBanus Melep UMelOT TeH IeHIIUTO
3aKAHIMBATHCS HA PA3BUJIKAX, U CJIy9IaeTCs, YTO CKPAIIbl 3aKAHIMBAIOTCA (M TI09TOMY JOJIZKHBI
COEJIMHSITHCS) HA PA3BUIIKAX.

B caenyrommem mnmpuMepe moKazaHO HUCIOJIL30BAHUE KOMAaH/IbI jOin W PACCMATPUBAETCH
cay4ait o0beMHeHnusT B TOUKe pa3Buiiku. JlaHHbIe O merepe siBJISIIOTCS BBIMBIILIEHHBIMI: HUTKA
X0/1a COCTOUT W3 JIBYX KOJIET], M €CTh TPU CKpalla: 0 CKPaIly Ha KaxKJIbIi XO/I.

Ha pucynke Bbillle TIoKazaH pegakTop Kapt ¢ daitaom .th2, comepkarmum Tpu ckpara.
XTherion orobpazkaeT HeaKTHBHBIE (T.e. HE BBIOPAHHbBIE) CKpAIIbI KEITHIM TBeTOM [thbook 29].

Y100bI TPABUILHO COEIMHUTD CKPAIbI, (DAl JTAHHBIX ChEMKH JIOJIZKEH UMETh KOMAHIbI
join Jisd KOHEYHBIX TOYEK JIUHUI cKpaltoB. KoMamHbl join 3anuchIBaIOTCA BHYTPHU OJIOKA SUrvey,
HO 3a IpejeaMu 0J10Ka centerline.
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Puc. 3.10: Coeaunenne ckpamon

input testl.th2

join s1_11:end s3_11:end
join s1_12:end s2_12:0
join s2_11:0 s3_.12:0
join s2_11:end s3_12:end
join s2_12:end sl1_14:end
join s3_11:0 s1_.13:0

Pesysibrar 00paboTKM mOKa3aH Ha pUCYHKe HuzKe. IIpomerkyrodnble sranbl 06paboTKu
orobpazkaroTcs ¢ mcnosb3oBanueM ommuu debug B layout (-layout-debug on). Ilonoxenue
CKpAaIloB II0CJIe JIMHEHHOrO mpeobpa3oBaHusl, IPU KOTOPOM TOYKHU ITHUKETOB PACIIOJIOKEHBI
MaKCHMAaJIbHO OJIN3KO K IMHUKeTaM CbhEeMKH, MMOKa3aHO KPACHBIM IMBeToM. llosoxkenwne mocite
HEJTMHEITHOTO IIpeobpa30BaHusd, KOTOPOE CBOIUT TOYKHU ITMKETOB C IMMKETAMH ChEMKH, ITOKa3aHO
CHHUM IIBETOM. DTO KapTa 10 o0beauHeHusi. Pesynbrar mocje obbeIuHenns 0ToOparXKaeTcst
YEPHBIM 1IBETOM. DTO (puHATbHAS KapTa.

QuuajbHast KapTa BBITJIAIAT Xopolno. OTHAKO ecTh omuOKa. Ecin Mbl 3aKpacuM KOHTY]P
Hereps! (HaIpuMep, ¢ moMonieio layout onmuu -layout-color mag-fg altitude), To Gymer He
3akKpallleHHasl TpeyrojbHas obsactb. Ha camom meme Therion saBepinaer KOHTYp BHEINTHEH
JIMHUU KaXKJIOrO0 CKpalla CErMEHTOM Ha 00OMX KOHIAaX. UTOOBI TpeyroibHble OTBEPCTHS ObLITI
3all0JIHEHBI, BHEITHSIsI JIMHUST CKPAaIla JOJIXKHA BBIXOIUTDH 3a IPeIesibl STUX CEeIMEHTOB, KOTIa

92




Puc. 3.11: Coeaunenne ckpamon

ckpanbl coequnsiorca Bmecte. K coxkasenuio, Therion ne menaer storo.

Permtenne s1oit 1pobJieMbl COCTOUT B TOM, UTOOBI M30€KaTh COEIMHEHUsT CKPAIIOB B TOUKAX
nepecevdenns TpEX mim Oojiee XomoB. Jlpyrumum cioBamu, m3beraiiTe coeInHEHWIT B MeCTax
Y-pa3Buiiok, a pa3Mmeriaite ux Ha TPAMOJHHEHHBIX yIacTKaX MEeMEePHOro Xo/Ia.

Ipyroe perenne cOCTOUT B TOM, 9TOOBI JIOOABUTH B OJIUH U3 CKPAIOB HEOOJIBINONH KyCOK
CTEHBI IelePbl, POTUBOIOJIOXKHOM KOHILy cKpara. Takum o0pa3oM, coeJuHeHrne CTaHOBUTCS
oyksoit "T" (ckpar ¢ j106aBJICHHBIM KYCKOM CTEHBI SIBJISIETCSI BEPTUKAJIBHOl TJIAHKOMN, OCTAIbHBIE
JIBa CKpala [IPUCOEINHSIIOTCA K HEMY C IIPOTHBOIOJIOKHBIX CTOPOH, 6€3 CTBIKOB MEXKLy CO0OOit).

Tperbe perenne cOCTOUT B TOM, 9TOOBI JI00aBUTH B CKpall TOUKY Tuna bedrock 3a ero
KOHIIOM W JINHUIO (HYJIeBOM JmHbI) Tuia wall ot sroit Toukn K camoii cebe (Ctrl-L n mBazk e
MEJKHYTH TOUKY ). HakoHer, BbI JOIKHBI 106ABUTH MICHTH(MUKATOP TOYKH B CIIUCOK KOMAHIbI
join, KOTOpas CBsI3bIBaeT JIMHUU JIBYX JAPYIUX CKparoB. bes ymaun wall (maxke ecin oHa
MMeeT HYJIEBYIO JIJIMHY) TPEYroJbHOe OTBEPCTHE HE yiaJsiercs. ey JIMHUS He OTHOCUTCHA K
tuiy wall, HeOOXoAMMO J106aBUTH onmuio -outline out (wmu -outline in), 9ToOBI yKa3aTh, 4TO
OHA TPUHAJJIEKUT KOHTYPY ckparna. KouTypsr ¢ -outline in He JIOJKHBI KacaThCd KOHTYpPa C
-outline out.

3.5.1 CoeamHeHne KapT

B Gosbiux merepHbIX MpoeKTax HYXKHO PAa3Je/idTh KapTy Melepbl Ha Oojee MeTKue
KapThl. Bbl paboraere ¢ STUMU MEHBIIUMU KapTaM#, COEJIMHAETE UX CKpAallbl, U, HAKOHEI, BbI
JIOJIZKHBI COEIMHUTD 3T KapPThl, YTOOBI c(hOPMHUPOBATH KAPTy BCEll TEIIepHI.

Kak 10 wacro ObiBaer, JUHUM U3 CKpalla MPOCTUPAIOTCS HA COCETHIO KapTy, W BaMm
HY?KHO OTPEeJaKTUPOBATh UX, YTOOBI MOJYINTh y/IOBIETBOpUTEIbHOE coenmnHerne. OTKpoiiTe
JIBa CKpalla, KOTOpbIe Bbl XOTHTE OObEINHUTD, B JABYX pejlakTopax KapT X Therion, 4ToObI BbI
MOIJIH JIETKO PEJaKTUPOBATh UX, IIOKa He OyJieTe YAOBJICTBOPEHBI PE3YIHLTATOM.

3.5.2 MapKupoBKa TOYeK JIMHUN

Komanga mark, npumensiemast K JIUHAA, TIO3BOJIIET HA3HAYATDH KJIIOUEBBIE CJIOBA TOYKAM
quann. Hampumep, mark N_19 masnadaer kiodeBoe cioBo "N 19" mpespiryineit TOUKe JTHHUH.
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Torma BbI MOXKeTe UCIIOJIb30BATh KJIIOUEBbIE CJIOBA BMECTO MHJIEKCOB TOYEK B KOMAaHJE jOiNn.
Hanpuwmep:

‘ join left_wall@top_passage:N_19 left_wall@bottom_passage:C_2

3.5.3 Pazaenenue ckpamnosn

Yr0o0b! pa3iesuTh CKpall Ha J[Ba CKpalia, Bbl MOYKeTe HCIIOIb30BaTh BKIAJKY '"Komanibt
B (aite" penakropa kapt XTherion. Cravasia BcTaBbTe HOBBIIl CKpall C IOMOIIBIO KHOIKU
"BeraBuTh ckpai", BBeJHTE €ro HasBaHWMe U yKaxkuTe Tull npoekimn. Komanma scrap (u ee
endscrap) OyJer ToMelieHa B KOHeIT CIIICKa 0O'beKTOB.

Barem BbIOEpUTE B pacKpbIBaloIeMcs crucke psijiom ¢ kaonkoit "llepemecturs" Hagasio
U/ KOHEI[ HOBOTO, TOJIBKO 9ITO J00ABJIEHHOIO CKpala. 3aTeM MIETKHUTE MBIIIBIO 110 3/ IeMeHTaM
pUCYHKa BHYTPHU 00J1aCTH M300parkKeHusi, KOTOPbIe Bbl XOTUTE IIEPEMECTUTh B HOBBIH CKPAIL.
DJIEMEHT, TI0 KOTOPOMY BBI IIEJIKHETe, Oy/IeT BbIJe/IeH KpacHbIM IiBeToM. HakMuTe Ha KHOTKY
"Tlepemecturn": sjtemenT OyaeT pasmenién jubo B HadasIe, OO B KOHIIE HOBOIO (pparmMeHTa.
[ToBTOpuUTE 9TH JEHCTBUS It BCEX JIEMEHTOB, KOTOPBIE Bbl XOTUTE TIOMECTUTH B HOBBIH CKPAIL.

Korna Bbr nepemectusin sjement, XTherion mnepenocuT BbljiesieHHe Ha CJIEILYIOIIHIIT
971eMeHT. Kc/im BbI XOTUTE €ro TOXKe MEePEMECTUTh B HOBBII CKPAIl, TO IIPOCTO HAXKMUTE KHOIIKY
"Tlepemectutn". B mporwBHOM cilyvae BBI JOJIKHBI BBIOPATH 3JIEMEHT I II€PEeMeIeHust
CaMOCTOATEJIHHO.

Korna Bb1 3akonunTe, coxpanute daiisi. Fcm Bbl XoTHTE Pa3iemTh CKpalbl Ha, J1Ba Pa3HbIX
aiisa, oTkpoiiTe daili ¢ MOMONIBI0 TEKCTOBOIO PEJAKTOPa (HAPUMED, TEKCTOBOTO PEJIAKTOPa
XTherion), BeipezkbTe TpebyeMblil 610K KOMaH[ cKpara 1 coxpanure daii (¢ moaxosimum
MMEHEM ), 3aTeM BbIPEXKbTe JIPYIoil CKpall u coxpanute (¢ Apyrum umeneMm aiina). Bor Takxke
MOZKETE BbIpe3aThb CbOHOBbIe I/1306pa}K6HI/IH7 KOTOPbIE HE HY2KHDBI JIJId CKPaIlOB, OCTAaBIINXCA B
KaxKJI0M U3 (ailjioB.

IIpumepsr

()THUT‘/T mark JJIgd TOYKMW B JIMHUN

3.6 Opranuzanusa ckKpamna

3.6.1 KoJuoaen ¢ HI2KepaclnoJIO2KEHHBIM XOJI0OM

B kagecrBe mpmMmepa BO3BMEM IIEIIEPHBIA XOJ € KOJIOAIEM IIOCEPEeInHe U
HIZKEPACIIOIOKEHHBIM XO0M, OTXOJIAIINM OT JTHa Kosto/ra. CooTBeTCTBYIONas 9acTh OJI0Ka
centerline:

survey testb
survey sl
input testb5_sl.th2

endsurvey

survey s2

input testb5_s2.th2
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endsurvey

join s2_110@s2:0 sl_pit@s1:2
join s2_12@s2:end s1_pit@sl1:6

map map22 -proj plan
scrap20s2
endmap

map map5 -proj plan
scrapl@s1
break
scrap20s2
preview above map22
endmap

endsurvey testb

Abpuc cocTouT M3 ABYX CKPAIIOB: IEPBBI IS OCHOBHOI'O XO/1a, & BTOPOl — JIJIsT HUZKHETO.
CreHbl BTOPOro CKpala COeIUHSIIOTCS ¢ HMOMOIIBIO JBYX KOMAHJ join ¢ JIMHUSAMUI KOJIOIIA B
mepBoM ckpairre. Kazkiplit cKpall coiep:KuTcst B oJHON chéMKe. [1obaibHast ¢bEMKa OIpeessier
JIBE KapThl: map22 co CKPaIoM Scrap2 CbEMKHU $2, U mapd Jjisd IPe3eHTaIllud. JTa MOCIeHssA
KapTa MMeeT JBa CKpalla Ha JIBYX Pa3HbIX YPOBHSIX M KOMaHy preview above ¢ KapToit map22

Haxkomnerr, BaxxHo, 9T00ObI (hailsl KoHMUryparun cojiepkai KoMaHry select KapTbl map).
HazBanue KapThl JOJIZKHO HOJTHOCTBIO COOTBETCTBOBATH HA3BAHUIO BKJIIOUEHHON ChHEMKI:

‘ select mapb@testb

Pesynbrar nmokasan Ha cjejytomnieM pucyHke. be3 koman bl break BHeNTHUE JTUHUU 0DOUX
cKpamnoB mosBATcs Ha KapTe. C moMoripio break Bbl pa3MelaeTe X Ha Pa3HbIX YPOBHAX, U
HEPBbBIil CKPBIBAET BTOPOIi, TaM IJie OHU MMEPEKPBIBAIOTCA. ITO HEOOXOUMO, TOTOMY YTO OOHEKTHI
KapThI dBJISIOTC cKparnamu. Keym Obl jiBa ckparia ObLTH BKJIIOUEHBI B KAPThI KAK 00bEKTHI KapT,
BepxHsds KapTa ObLia Obl BbIle HUXKHEH, 1 break ObLT ObI He HyKeH:

map mapll -proj plan
scrapl@sl

endmap

map map22 -proj plan
scrap20s2

endmap

map map5 -proj plan
mapll
# break
map22

endmap

Bes preview (wmu ¢ preview below) BHelHsIs JIMHEST BTOPOTO CKparia He OyjieT HapHCcOBaHa
Ha KapTe, U KOJIOJEI He OYJIeT CBA3aH C HUKHUM XOJOM.
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scrap1

R

Puc. 3.12: Kosomerr n HUKeJIEXKAITIHN X0

3.6.2 Ilepecekaromiuecs B IJIaHE XOJIbI

DTOT HPUMEpP COJIEPKUT XOJI, TPOXOJIAIIU 1101 ApyTruM. [lepBblii CKpaIll coIepKUT pa3BUIIKY,
BTOPOI1 CKpall IPUKPEILJIEH K IPaBOMY XOJIY Pa3BUJKHU U MPOXOJUT IOJ, JEBBIM XOJOM.

3.6.3 DBokoBoii 0OpaTHBIT X0

DTOT pUMeEp OIKChIBaET ODOKOBBIE 0OPATHBIE X018, OTXOIAIINE OT TJIABHOI rajiepen, nIyIie
Ha3aJ W BHU3, U IIPOXOIAIINE O] OCHOBHBIM XOIOM.

Ectp nBa ckpamna. Ilepselit ckpall — 3T0 ri1aBHas rajepes cijeBa Hapaso. CeBepHast cTeHa
0OpBIBaeTCs B TOUKe Hadajga OOKOBOIO X0/a, KOTOPBIH HAYMHAETCS € JABYX JIMHUIL: THIIA KOHTYD
(contour) n nasucanue (overhang). Iocnenusis umeer omiuio -outline out, 4ToObI COOOITUTE
Therion, 4To oHa IPHUHAIICKUT BHEITHEN JINHAU CKpAaIla.

Bropoit ckparr cogepkut 60k0Boit x0/1. OH J0/I2KEH COEMHUTHCS C IIEPBBIM B TPEX TOUKAX:
B JIBYX TOYKaX, I'Jle OOPBIBAETCs CeBepHasl CTeHA MEPBOIO X0JId, U B JIPYToil — KOHEYHOI TOYKe
nuanu Hasucanus (overhang). Crena Toro ckpama pasesieHa Ha JiBe JIMHUU /IS CCBLIKH
Ha KOHEYHBbIe TOYKH JIMHUN B KOMaHJaX join. Mbl MOTVIH OBl MCIIOJIB30BAThH OJHY JUHUIO U
CCBLIATBCA Ha €€ NIPOMEKYTOYHbIE TOYKHM B KOMAHJIAX jOIN.

join sl_over@sl:end s2_110s2:0
join s1_11@s1:0 52_120s2:end
join s1_12@sl:end s52_120s2:0
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Puc. 3.13: IlepekpbIBaromiuecs: Xobl

Ha ciieprytomiem pucynke mokazan pesy/brar 3Toro mpumepa. [Bera Obutu g1o6aB/ieHbl,
YTOOBI BBIJIEJIUTE JIMHUN, Ha KOTOPBIE CCHLIAIOTCA KOMAHJIBI JOiMN.

3.6.4 CwmemnieHusi Ha KapTe

Korna BbI co3iaére KapTy CJIOXKHOI TEIMIEPHI, CIyYaeTCs, YTO OJUH WA HECKOJIbKO XOJI0B
HaKJIaJIbIBAIOTCS JIPYT Ha JIpyra Ha KapTe, UTO 3aTPYJAHSET e€ moHuMmaHue. 1pajuiinoHHbINT
c11oco0 CIPaBUThCsI C 3TUM — HAPUCOBATh Ha OCHOBHOM ILIaHE KOHTYDP BTOPOCTEIIEHHBIX XOJI0B
(HampuMep, MyHKTUPHYIO JIMHIIO BOKPYT KOHTYPOB) U PSJIOM HAPUCOBATH MOJPOOHO CO BCEMH X
saemerTaMu. [Ij1st coeinHeHnsT KOHTYpPa X0/1a Ha OCHOBHOM PUCYHKE C €r'0 TTOJTHBIM N300parkKeHreM
PUCYIOTCS ITYHKTUPHbBIE UJIA TOUEYHbIE COEIMHUTETbHbIE JTUHUN.

C Therion BbI MOKeTe TOOUTHCS ITOTO, JTOOABUB CMEIEHIE KapPThl, PACIIOJIOKEHHYIO IO,
JIpYTOii, Ha coBMeIaloIeii kapre. HeBO3MOXKHO CABUHYTH CKpallbl BHYTPH KapThl. [103TOMY BBI
JIOJIZKHBI COOMPATh CKPaIlbl B KAPTHI U O0bEIMHATD 3TU KAPThI B IVIOOAJIBHYIO KapTy, TPUMEHss
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Puc. 3.14: OrBeTBenne 1moj 0CHOBHOI XO/I

CIBUT TaM, Tjie 9To Heobxomumo. Hampumep:

map ml
scrapl
endmap
map m2
scrap?2
endmap
map ml2
ml
break
m2 [0 8 m] below
endmap

KonTypbl KapThl 0TOOpaXKaroTcsi cepbIMU 00JAaCTAMH. YTOObI 1006aBUTH ITyHKTUPHBIE
COeIMHUTEIIbHBIE JIMHUY, HEITOCPEJICTBEHHO B CKpAIle BbI JIOJIZKHBI JOOABUTH TOUKY THIIA MAp-
connection JUid KaxKJ0¥ JUHUU. TaKxKe MOXKHO PHUCOBATH JIMHUHM Map-connection mpaMo B
ckparte. Ha pucynkax nmxe rnokazan unrepdeiic XTherion n nonyuennsiit PDF.

Bwmecto below Bbl MoxkeTe ncnosib3oBarh above unu none. C below cmenénnas Kapra
pucyercs cepoit obsiactbio Ha 3ajueM 1ane. C above cMeléHHas KapTa PUCYeTCs HA OCHOBHOM
KapTe TOJILKO B BHJIe TOHKOTO KOHTypa. C none Hudero He pucyercs. Bel MokeTe H3MEHHUTH 1[BETA
B layout onmmeit color preview-above u color preview-below. Hanpumep, jijig oroOpaxkeHus
TOHKHUX KOHTYPOB KpAacHOI'O IBeTa WCIOJb3yiiTe color preview-above [100 0 0]. Dto
IIOMOTAET, KOIJIa KapTa CTAHOBUTCS IEPErpyKEHHOI.

3.6.5 BepTukaJjbHble CTEHBI

Therion pasMeniaeT TOYKN JIMHUIT B COOTBETCTBUU C UX pacCTodHUAMM OT IIMKETOB Ha
CKpalie 1 3D-110J102KeHEM TTIKETOB (HOJIyLIeHHI)IM N3 JaHHbIX HUTKHA XO,IL&).

Mozxer CJIy4dUTbCA TaK, YTO B PE3yJibTaTe BEPTHUKaJIbHad CTCHa HE 6y,ueT BbITVIAJETH
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CMeLLeHHbIN scrap

TOYKUN coeguHensa map

Puc. 3.15: Cmemenue KapTol

JEfiCTBATE/IHHO BEPTUKAJILHO, IIOTOMY 4YTO abpuc He TIIATE/THHO IIPOPUCOBAH B MaciiTade, U,
CJICIOBATEJIBHO, CKpAall TaKzKe.

Bur moxkere ykazath Therion napucoBaTh y4acToOK JUHUU CTPOrO BEPTUKAJIBLHO, TOOABUB
omuio adjust vertical (663 HAYAIHLHOIO THPE) K OJIHOM MJIH HECKOJBKIM TOYKaM JInHIH. Kax 1as
TOYKa C 9TOM OIMueil ycTaHABINBAETCS CTPOI'O BEPTUKAIBHO C HMPEIbIIYIIEH TOUKOM.

Awnasornunas npobjiemMa MOYXKET BOBHUKHYTH C TOPH30HTAJBHBIMU TIOBEPXHOCTSIME, TAKIMA
KaK TOBEPXHOCTH BOJ0éMa. OmATh Ke, TOPU30HTATBHOCTH MOYKHO YETKO 33/IaTh, UCIOJIbL3Ys
ommuio jiunuu adjust horizontal.

Ha cremyitomem pucynke mokasaH IpuMep KapThl pa3pe3-pa3BEPTKHU C BEPTUKAJILHOM
CTEHON U TOPU3OHTAJIBHON BOAHON ITOBEPXHOCTHIO.

3.6.6 OKkHO B creHe

Y100BI HAPUCOBATH OKHO B CTEHE Ha paspe3e-pasBEPTKe, Bbl PUCYETe CTEHBI X0/1a 38 OKHOM
YHKTUPHBIMHU JITHUSIMU B TOM YaCTH, KOTOPas MEPEKPhIBACTCS ¢ N300parKeHneM OCHOBHOI'O
XO/1a.

B stom npumepe mmMeercst OKHO B CTeHE KOJIOJIIA, U KOHTYP OKHA HAPHUCOBAH B CKpAaIle
KOJIOJ/IIIA JIBYMsI JIMHUSIME Tulia crena (wall), ojiHa Jjisd JIeBOil CTOPOHBI, JIpyrasi JIJisl IPaBOii
cTOpOHBbI (6bLIO OBl JIOCTATOYHO W OJHOW JIMHWM, HO C JByMsl JIMHUSIMHA CKDAIIbl Jierde
coeuusiiorcst). Obe JIMHUEM UMEIOT OIIMIO -outline in, 9TOObI OKHO BBIIVISIENO Kak Gesas
JIbIPpa HA KapTe KOJIOIIA.
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Puc. 3.16: Ommusg adjust B Toukax JuHIMI

KonTyp x0/1a 3a 0KHOM (BO BTOPOM CKpalle) MpepbIBacTCs Ha EPECEUIeHUN CO CTEHOM
KOJIOJIIIA, W JINHUU OT OKHA JI0 CTeHBbI MMEIoT onnuio -subtype presumed ("mnpeanonaraemas"),
[I09TOMY OHU OTODPAYKAIOTCSI B BUJIEe MyHKTUPHBIX JIUHUN (9TO He 00sI3aTeIbHO: €C/Ii CTEeHbI He
obozHaudeHbl presumed, TO OHU 0TOOPA3ATCA CBETJIO-CEPLIM, YTO TOXKE He ILJIOXO; BCE 3aBUCUT
OT TOrO, YTO BbI XOTHTE MOJIYIUTH). KpoMe Toro, KOHEUHbIE TOUKH ITUX JIMHUIH UCIOTIB3YIOTCS
B KOMaHJIe join ckpaia. Kpome 3Toro, HeoOX0IMMO BCTABUTH TOYKH JIMHUU B CTEHY KOJIO/IA
(cpaBa Ha PUCYHKE) B IOJXOJSIIX MECTax.

Haxkomnern, JieBass 9acTb n300parkeHusi, cOOCTBEHHO OKHO Ha CTeHe, I0J?KHa ObIThH
BOCIIPOM3BE/IEHA B 9TOM BTOPOM CKpalle TaK, 4To0bl (DOH HA OKOHYATE/IbHOM KapTe ObLI IIPaBUJILHO
OKpallleH, ¢ 3aTeHEHHOI 00JIaCThIO TOJIBKO TaM, TJe XOJ 3a OKHOM IEepPEeKPbIBAETCS CTeHAMU
KOJIOIIIA.

Ha pucynke ke mokazan pe3yabTar. IToObl ObLIO IOHATHEE, Ha PUCYHKE CIeBa 0OPUCOBKA,
B XTherion nana B npere. "[Ipeanonaraembie" cTeHbI IOKA3aHBI 3€JIEHBIM [IBETOM; JIeBask OKOHHAST
cTeHa KpacHoro npera. Ha3zpanus nukeToB BbIjIe/I€HbI KPACHBIM. UépHble M Phl — 9TO WHJIEKCHI
TOYEK JIMHUU [IPABOil CTEHBI KOJIO/IIIA, UCIIOJIb3yeMble B KoMaH1axX join. CrupaBa — pe3y/ibrar
B PDF-okymenTe. Bul MoxkeTe BUIETh MYHKTUPHBIE JIMHUA U 3aTEHEHHYIO 00JIACTH XOJ1a 3a
KOJTO/TIIEM.

IIpumepsnl

Komana adjust
Komanma map preview

3.7 IlomepeuHble cevueHUs

[Toniepednoe cedeHmne COCTOUT u3: CKpana (M300paskeHWe CeYeHUs); TOUKU, KOTOpast
omnpeJiesisieT MeCTOIOJIOKEeHne N300paykeHus TOTePeYHOro cedeHnst Ha kapre (B ckpare); u
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join
visibility off

cTeHa
OfIMH scrap NpeAnonoX1TeNbHO

noa Apyrum

outline in

join

Puc. 3.17: OkHoO B cTeHe

BBIHOCHOIT JIMHUA, ITOKa3bIBalOIlasd, KaKO€ HMMEHHO MeCTO (I/I B B KaKOM HaHpaBﬂeHI/II/I)
n300parKaeTcs.

3.7.1 Ckpan

Pabora co CKpPallOM IIOIIEPEYHOI'0 C€YECHUA HE CUJIbHO OTJIMYa€TCA OT pa6OTbI CO CKpalloOM
IIJIaHa MJIA pa3pe3a—pa313épTK1/1. I/ICHOJ'H)3YIOTCH TOYKHU 1 JIMHUUN.

HoBusna 3akjo4daeTcs B TOM, UTO KakK IIPABHUJIO, HOIIEPETHOE CeUeHne COMAEP:KUT He DoJiee
OJIHOTO MuKeTa (MOXKEeT U He ObITh HU 0JHOTO). [loaroMy HeoOXomMMO 3aaTh MacTab cKpara.
ZL.HH 9TOI'O BbI HUCIIOJIbB3YyeTe MaJICHbKUE KpaCHbI€ KBaJApaTbl B HU2KHUX JIEBOM U IIPpaBOM YyIJlaX
obsractu pucoBanusi. OHI 0TOOPArKAIOTCsI, KOIJA BbIJIEJIEH O0BEKT Ha CKpalle IOIEePedHOro
cevyenns. Eciu Bbl UX He BUIUTE, TONPOOYHTE yMEHBIINTL MaciiTab auciiies (CKazkeM, 10 25
IIPOIIEHTOB).

KHOMKa

macura6a \

cTpenka

KpacHble KBaapars!

Puc. 3.18: Macmrabnasi cTpejka

Hauunast ¢ Bepcun 2006.12.21, na Briajsike "Ckpan" BbI MoxkeTe HaiiTu kHONKy "Macmrad".
[Tocte HakaTUsT TON KHOIIKKM BBl MOYKETE IMIEJIKHYTH MBIIIBIO B 00/IACTH PUCOBAHUS U BCTABUTH
MEPBYIO TOYKY MIKAJIbI. BTOPOIl ME/M0K BCTaBUT BTOPYIO TOUKY IMKaJIbl. OToOpaskaeTcs KpacHast
CTPEJIKA, COCTUMHATONIAs IEPBYIO U BTOPYIO TOYKH IIKAJIBI.
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KpacHbie KBapaTLl M CTpenka

/ KOOPAMHATLI Ha

pucyHke \

peanshbe

KoOpAMHaTHI

CTPOKa COCTORHUS \

Puc. 3.19: Macmrab ckparra

Bbr Haunnaere co BcraBku HOBOro ckparia (Merto "Pempakrtuposars | BeraBurh — ckpam")
U ycTaHaBJIMBaeTe TUIl IIPOEKIK none. Hapucyiite JTUHUM U TOYKM CKparia, YKaKUTe IMHKET
(Tun Touku station w onmus -name), ecan oH ecTh. OJHAKO CKpall Bce emmé 6e3 macirada.
YroObI ONpeIe/InTh €ro MaclITad, mepeMecTuTe JIBa MaJeHbKIX KPACHBIX KBajpaTa, KOTOpbIe
HOSIBJIAIOTCS B HUYKHEH YacTh OBJIACTH PUCOBAHUS, BOKPYT CKpara (METKHATE MO KayKJIOMY
U3 HUX MbIIIbIo u neperamure). [Tomecture jieBbIil KBajpaT B JIEBOM HUXKHEM YIJIy CKpAIla,
a W IpaBbIii — B IIpaBOM BepxHeM yriiy. Tereps Ha BKIajsike "Ckpan" BBeInTE B TEKCTOBBIE
OJIsl KOODJIMHATHI (B MeTpax) Jyist 9TUX JBYX BUPTyasbHBIX To4ek: (0,0) /it HUYKHETO JIEBOTO
KBaJipaTa U (IOJIOKUTEIbHBIE) TIOIXOJISIIIIe 3HAYEHUsI JIJIsi IPYTOM.

MaJterbK1Ie KpacHbIe KBaPAThl CKpalia MOTYT OBITh TPY/IHO 3aMETHBI. DTH KBAPATHI
BU/THBI TOJIHKO TOTJIA, KOTJIa HA CKpalle BbljeaeHa JuHud. Kein jieHb mepeTacKuBaTh X B HyKHOE
HOJIOXKeHUs (WM Bbl HE MOYKeTe WX HaiiTh), BBEJUTE KOOPJIMHATHI X U y MACIITAOUPYIOIIUX
TOYEK B moJisgX "macirabupyromnue 10Uk jiyisd KapTuaku" u Hazxkvute "OOHOBUTB", 1TOOBI OHE
MOSIBUJINCH PSIJIOM C CEUE€HUEM.

nonepeyHoe ceveHne

Touku
macuaba

Puc. 3.20: Cxpalr momepeqHoro cevqeHust
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3.7.2 Touka section

YT00bI pa3MecTUTh IIOIEPETHOE CeueHrne Ha KapTe, Bbl JOJXKHBI BCTABUTH TOYKY THUIIA
section B ckpai kapTbl. [lomecTuTe €€ B TO MecTO, rjie Bbl XOTHTE IOKa3aTh n300parkeHue
MOTIEPEYHOr0 cevenus. TouKa JO/IKHA UMETh OIIIUIO -SCrap, 3a KOTOPOil cjieyeT UMs CKpala
MIOTIEPETHOTO CEIEHMS.

3.7.3 BpinmocHad JuHug section

Haxoner, 4To0bI OIpe/IeIUTh MECTO, K KOTOPOMY OTHOCHUTCH IIOIIepedHOe CevdeHHe, BaM
IOHAIO0NTCS JIMHAS TUIA Section B CKpale KapThl (Ha IUIaHe WX pa3pese). DTa JUHUs 00BITHO
n300pazkaercd JIByMd L-00pasHbIME 3/leMeHTaMH, [ollepedHble CerMEeHThI KOTOPBIX YKa3bIBaIoT
HaIIpaBJICHUE IIPOCMOTPA IIOIEPEYHOr0 CeYCHUS.

Hapucyiite nuHUIO (CErMEHT), COCTOSIIYIO TOJBKO U3 JIBYX KOHEYHBIX TOYEK, MOTSHYB
MBIIITBIO, 9TOOBI OHU OIPEJIETUINCh KAK TOYKW JIMHUK ILIABHBIX KPUBBIX. BbIOepuTe MEHIO
"Pemaktuposars | Berasurs suano" (nau Ctrl-L), ménkanre nepByo KOHEUHYIO TOUKY (32
Ipe/ielaMy BHEIIHe i JIMHUN CKpala) U IepeTaliuTe Mbllb K creHe Xoja. OTIycTuTe KHOIKY
MBIIIH TIepe] CTeHON. 3aTeM HaykKMHUTe Ha BTOPYIO TOUKY (Ha JIPYroil CTOPOHE CKpalla) U CHOBA
repeTaruTe MbIlh K (JApyroif) creHe XoJa, OTIYCTUB €e, MPekKJie YeM JOCTUTHYTH CTEHbI.

YcranoBute THI JIMHUU Section W Jio0aBbTe omiuio -direction both, 4ToObl yKa3aTb
HAIIPABJICHIE TTPOCMOTPA JIJIsi 06enX KOHEYHBIX Touek. JIpyrue 3nadenus 3Toii onnun — end u
begin.

 therion peaaktop kapr - testth? - scrapl = @ X

n Peaarmuposats Oxvo Moiouss

1PEade | » 2 &l o | %

nonepeyHoe
ceyeHue

TnHUA

nonepuHoro —— >

ceveHus TAR NHUK

"section”

noKagars cTpe.
HanpaeneHust
KOHLaX JIAHY

Touka "section” oTmeuaeT

MecTo kyaa GyseT noMeleHo
nonepeyHoe ceuetie Ha kapte

[ e [

Puc. 3.21: Ilonepeunoe ceuenne — pe3yabTaT

IIpumepsnr

ITor [EpEYHOE cedeHure
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3.7.4 Topgume kjaBmn m KHOIKKN MbIu B X Therion

MaHunyasanuu MbIIIBIO

JInans Touxka Obsracthb
BceraButh Bribparn BceraButh Bribparn BceraButh
[Iemaok HoBag Touka CyrecTBy- B nozurun CyecTBy-
JIEBOTI FoIITasi TOYKa IOIasl TOYKa,
KHOIIKO#
Ctrl + | Bmmxkaiimas Bmxkaiimras
JleBas CYIIECTBYOIIAA CYIIECTBYIOIIAs
TOYKa TOYKA
Hazxkartb Touka, ¢ | Ilepemecturn [IepemecTuTn
JeBylo  u | "pokkamn" TOYKY TOUKY
MOTSTHY Th
Ctrl Banxatinmas [IepemecTuTh [IepemecTuTh
+ JieBad + | TOYKa OmzKanIIyIo OTMKANTITY IO
MOTAHYTh | "pokkamn" TOYKY TOYKY
[TpaBas [Ipenpraymas JlobaBuTh
KHOTTKa, TOYKA JINHUIO B
KOHTYD
Esc Komner Komerr Komner
Jlesoit ma | Konern
[OCJIe THEM
JleBoit Ha | 3aKOHUINTH "
[IEPBOM 3aKPBITDH
Ctrl-L Hagath HOByIO
JIMHUIO
Ctrl-P Hogble Toukn
Ctrl-A Hosas
00J1acTh

T'opsiumne kJaBuInm

[opsgyune KJIaBUIIY MIPEICTABILIOT COOON KOMOMHAIINY KJIABUII C TeM Ke 3(PDEKTOM, 9TO 1
IpU BBIOOPE M3 MEHIO WJIH IETIKOM MBIIIH 110 KHOIKe T'padrdeckoro nurepdeiica.

e ESC — nepekounThesi B pexKuM BbIGOpa (peIaKTOD KapT)

e F9 — ckoMImMIMpoBaTh MPOEKT

e Alt-F — orkpoite meno "Qaitn"

o Alt-N — HoBbBII daiin

o Alt-O — oTkpBITH daiin

o Alt-S — coxpanuts daiin

o Alt-A — coxpanutb daiis Kax... (TeKCTOBbI pegakTop)

O

F1 — nmepekaiounTbest B PeKUM TEKCTOBOTO PEIAKTOPA
F2 — nmepekmiounTbes B PEeKUM peIaKTOpa KapT

F3 — nepekmiounTbest B Pe:KUM KOMITAIATOPA

o Alt-X — orobpa3uth ciegyrontuii daiia
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o Alt-P — orobpasuth mpebiayrmit daitn
o Alt-C — zakpoiTh daitn
o Alt-Q — BbriiTH

e Alt-E — orkpeiTh menio "Penakruposanue”
o Alt-S — BeiGparh (pegakTop Kapr)
o Alt-I — BcraBuTh (pemgakTop Kapr)
o Alt-D — ynanurh (pegakTop Kapr)
o Alt-Z — usmenurs macmiTab mpocMorpa (peJaKTop Kapr)

o Alt-U — ormenuTs HacTpOiKy obsiacTu prucoBanus (peJakTop Kapr)

o Alt-W — orkpoith Merio "Oxuo"
o Alt-A — pa3BepHyTb OKHO

o Alt-O — cBepHYTbH OKHO JI0 HOPMaJILHOI'O pa3Mepa

o Alt-W — cBepHyTh B UKOHKY Ha IaHEJIN yIIPABJICHUS

e Alt-H — orkpoits mento "llomors"
o Alt-A — nokasars Homep Bepcun X Therion

o Alt-B — zamycTuTh KaJbKy/JIATOpP AJTKOTOJIS

o Alt-C — mokazarhb caMble 9acThle KOMAH I

e Ctrl-N — cosnars HOBBII daiin

e Ctrl-O — orkpbITh aiir

o Ctrl-S — coxpanutsh aiir

o Ctrl-W — zakpoiTh aiir

e Ctrl-Z — ormenurs nociennee neiicreue

e Ctrl-Y — moBToputh mocjeaHee JeiicTBIe

e Ctrl-N — orobpasurh ciejytomntuii (aiiyi (TEKCTOBBIN pelakTop)
e Ctrl-P — orobpasurs npeapiymmuii dhaitsn (TeKCToBBIi peakTop)
e Ctrl-R — BcraBuTh HOBBIN CKpan (peJakTop Kapr)

e Ctrl-P — BcraBurh TOUKHN (peakTop Kapr)

e Ctrl-L — BcraBurh jmHmo (peJakTop Kapr)

e Ctrl-A — BcraBuTh 06s1aCTH (pEIAKTOD KapT), BHIOpATh BCE (TEKCTOBBIN PeIaKTOD)
e Ctrl-X — BoIpesath

e Ctrl-C — ckomnuposathb

e Ctrl-V — BcraButh

e Ctrl-I — aBroorcryn (TeKCTOBBIN peIaKTOD)

e Ctrl-D — ynamuts (perakrop Kapr)

o Ctrl-Q — BoriiTu

3.7.5 IIlabuonbl daiiios
Kondwuryparuonnblii daii

encoding utf-8
source <data-file>
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layout debug_layout
debug off
symbol-show point cave-station
symbol-show group cave-centerline
endlayout

layout header_layout
legend on
map-header 0 O n
map-comment "Scala 1:200"
transparency on
opacity 90

endlayout

layout symbol_layout
symbol-set UIS
endlayout

layout size_layout
scale 1 500
scale-bar 50 m
# color map-bg 5
color map-fg 95
# color map-fg altitude

grid top

grid-size 10 10 10 m

# rotate 90
endlayout

layout stat_layout
statistics topo-length on
statistics explo-length off
# statistics topo all
# statistics carto all
# statistics copyright all
endlayout

layout pdf_layout
doc-author "your name"
doc-keywords ""
doc-subject ""
doc-title ""

endlayout

layout atlas_layout
title-pages on
page-numbers on
# origin 0 0 O m
# origin-label 100 K
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# exclude-pages on 1,2,5
endlayout

layout sketch_layout
sketches on
# sketch-set-LRUD on
endlayout

export map -output <filename.pdf>
-proj plan \
-layout-language en \
-layout debug_layout \
-layout header_layout \
-layout size_layout \
-layout stat_layout

Paiisn JaHHBIX
survey <NAME>
date yyyy.mm.dd
surface
bitmap <IMAGE> [ COORDS ]
# grid
endsurface
centerline
# fix STATION COORDS
# declination
team <your name> length clino compass notes pics
units length left right up down m
data normal from to length clino compass left right up down
extend right
endcentreline
equate ...

input <FILE.th2>

# join ...

endsurvey
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Breuiamnit KOHTYp CKparoB

B curyarun, Korjia BHENIHAS IT'PAHUIA CKpalla MOJIyYaeTcsd He TAKOH KaK HY?KHO MOYKHO
HCIIOJIB30BATh HEBUMMbIE JINHUU :) AJIFOPUTM TeHepAIy BHEIIHeH TDAHUIIbI CKPAIla MOYKET
paboTaTh HENPaBUILHO.

Korma anroput™ co3/1aéT BHEITHIO T'PAHUILy CKpalla, OH UIET OT KOHIA OJIHOM JIMHUK K
OJIzKafIeMy OKOHYaHUIO JPYroi JuHuu. B Bamem ciydae, Korga OH JOXOIUT 0 KOHIA JIMHAN
"1ebenn" OH coenMHSIETCS CO CIEAYIONIEH JIMHUEH, HO B IIPOTUBOIOJIOKHOM e€ KoHre. 13 3a
9TOI0 MOABJISIETCSI IIyCTOM TPEYTOJbHUK.

Ecin coenuants Konern imann "1iebeHs" Mpu OMOIINM JIMHUK CTeHa ¢ aTpudbyToM invisible,
C HYKHBIM KOHIIOM JIMHHUU CTEHBI Ha JIPYTOil CTOPOHE raJiepeu, IpobyemMa ¢ TPEeyroJbHUKOM
JIoJKHA OBITH pernreHa. MetaPost Toxke Ha 9T0 Kajgyercss — KOHTYDP CKpalla IIepecekaeT Cam
ceds.

4 3HaI0, YTO STOT AJITOPUTM HYKHO YJIYUIIHUTDH, HO ...
Ho, mo kpaiineit mepe, s BHecy 310 B crimcok TODO.

S. Mudrak 2005-12-21
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I'maBa 4

IIpoaBunyTOE prcoBaHue

B »1o0it rmase onuceiBatoTes jonoaHuTebuble Gy X Therion:

e 3D-Busyanuzanusd;

e KaK UMIIOPTHPOBATH KapThl merep (6e3 JaHHBIX ChEMKH);
® IIOWCK U 3aMEHA;

® KapThl U AT/IaChHI;

e HaJIOXKEHHe Ha reorpaduIecKue KapThl;

® SKCIOPT B 0Oa3bl JAHHBIX;

® UMIIOPT JAHHBIX ChEMOK U3 JPYTUX IPOTrPaAMM.

Jlpyrue moJHOCTBIO JIOKYMEHTHPOBAHHBIC MPUMEPBI MOIYT OBITh IIOJIyYU€HbI IIyTEM
KOMITHJIAIN TojKaTasora tests B Therion. 3aiiinTe B sTOT KaTajor u seeaute make!. 9o
coznaéT nojkarasor .docs ¢ pokymentamu HTML u PDF. Jlna nocryma K 9T0i JTOKYyMEHTAIUN
oTKpoiiTe B Baiem Gpaysepe daiir .doc/index.html.

4.1 Kaptbl

s cosmanust u sKcriopta kaptT memiep Therion cobupaer BCcio MHPOPMAIMIO O KOMaH/IaX
aiinios nauHbIX 1 (baitra Kordurypamnun (layout) n co3aaéT MEHOTOYypOBHEBBIT pucyHoK. [Iporece
oobsicusiercs B "Therion Book" [thbook 36-37].

Opraznuzanyst pucyHKOB (CKpaHOB) Ha KapTax MO3BOJIFET CO3/1aBaTh pa3IndHble NepapxXun
KapT, KazkKJad U3 KOTOPBIX MOJIXOAUT JJId OIIPEJE/ICHHOI'O BBIXOJHOTO pe3yJ/ibTaTa, KapThl N
aTyaca, ¢ aKIeHTOM Ha JaTy ChbEMKH UJIN UCCJIe/IOBAHNS TenePhl U T./1. lepapxus KapT sBiseTcs
OY€Hb I'MOKUM MHCTPYMEHTOM, XOTs TPeOyeTCcst HEKOTOPast OCTOPOKHOCTD, KOTJIa YHC/I0 UePAPXUil
pacTer.

4.1.1 TI'pacdmyeckme 31eMeHTBI

I'pacduaecknmMu s/1eMeHTaAME SIBJISIIOTCST TOYKH (CHMBOJIBI U TEKCTHI ), JIMHUK U OOJIACTH.
Kazkaprit s71eMeHT MoXKeT ObITh:

® BUJIMMBIM WJIN HeBUIUMbIM (ommust -visibility: on wm of f). Toapko BuIUMBIE 9JI€MEHTHI
SKCIIOPTUPYIOTCA HA KapTy;

1B UNIX cucremax.
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e 0OpEe3aHHBIM 110 KOHTYDPY BHEIIHEH JIMHUK UJIH IPOJIOJIZKAIONIUMCsT BHE ero (omust -clip:
on uwma of f);

e oTOOpazKaeMbIM KaK JEMEHT ¢ JIPyTuMu cBoiicTBamu (ommust -context);

® DACIIOJIOKEHHBIM Ha ONpeJIe/IéHHOM ypoBHe (omrust -place: bottom wmm top nim de fault).

Bunumocts

I'padudeckuii smemenT BujieH (T.€. OH MOSBJISIETCS Ha UTOrOBOIl KapTe), ec/iu:

e cro -visibility ve of f (1O yMOSIAHWIO ON JIJIsT KAYKJIOTO JIEMEHTA);
e OH He CKpPBIT layout-ommmeit (symbol-hide);

® OH HE€ 3aBUCUT OT KOHTEKCTa, KOTOprfI OBLI CKDBIT.

Ha konduryparmonnom yposue (layout) MOXKHO CKDPBITh I'padudecKue 37IeMeHTHI
B COOTBETCTBUM C W©X THNOM. Hampumep, BBI MOKeTe HCIOJIB30BATH layout-ommuio
symbol-hide line wall, 4ToOBbI 3ampeTHTh OTOOparKeHHe Ha KapTe cTeH meriepbl. Omrus
symbol-hide line survey CKpbIBaeT CEIMEHTHI HUTKU XOja. /pyrumu nmpumepamu gBJIsSIIOTCS
ornnun symbol-hide point cave-station um symbol-hide point surface-station, 4T0OObBI
CKPBITh TOYKH IIKETOB IEMECPHBIX WJIN IMOBEPXHOCTHBIX ChEMOK, COOTBETCTBEHHO, WJIN ITPOCTO
symbol-hide point station, mamsa oboux ciydaes.

Takzke moyib30BaTEIb MOYXKET YKa3bIBaTh, UYTO M300pazkaTb Ha KapTe, a 4YTO HET, C
IIOMOIIBI0 KOMaHIbI Symbol-show. Hampumep, symbol-show point station ompesenser,
JIOJIZKHA JI HyMepaliusi IHKeTOB 0ToOpazkaTbcs B BhixogHoM (aitiie PDFE. C apyroit ctoponsl,
symbol-show point cave-station (wim surface-station) onpemensier 0TOOpayKeHuE CUMBOJIA
METKHU U TEKCTA.

Tun group onpenensgeTr rpynibl CUMBOJIOB. BO3MOXKHBIE TDYIIIIHL:

e group centerline:
o moarpymisl: sur face-centerline, cave-centerline;
o JIMHUU: survey:surface survey:cave;

o Touku: sur face-station cave-station;

group sections:
o JUHUM: Section;

©0 TOYKH: Section;

group water:
o ymnun: water- flow;

o Toukm: water-flow, water, sink, spring;

o obmactu: water, sump;

group sediments:
o qmuun: wall:sand, wall:clay;

o Toukm: sand, clay, clay-tree, raft, raft-cone, guano;
o obnactu: sand, clay;
e group passage-fills:
o quuun: rock-border, rock-edge, water- flow;
o rouku: bedrock, sand raft, clay, pebbles, debris, blocks, water, ice, guano, snow;

o obstactu: water, sump, bedrock, blocks, clay, debris, ice, pebbles, sand, snow;
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group equipment:
O JIMHUWU: T0PE;
o Touku: anchor, rope, firved-ladder, rope-ladder, steps, bridge, traverse, camp, no-
equipement;
group speleothems:
o qunun: flowstone, moonmilk;,

o Touku: flowstone, moonmilk, stalactite, stalagmite, pillar, curtain, helictite, soda-
straw, crystal, wall-calcite, popcorn, disk, gypsum, gypsum-flower, aragonite,
cave-pearl, rimstone-pool, rimstone-dam;

o obnactu: flowstone, moonmilk;

group 1ice:
o JymHUM: wall:ice;
o TOUKHU: ice, ice-stalactite, ice-stalagmite, ice-pillar, snow;

o obJracTu: ice, snow;

all.

Ommuss symbol-hide group all ckpbIBaeT Bce 3JIEMEHTHI KaPThl, KDOMe TeX, KOTOPbIE sIBHO

0TODOpaXKaroTcst ¢ MOMOIIbIo ormuu symbol-show. Hanpumep, BbI MOXKeTe HCIIOJIb30BaTh OIIIUAIO
symbol-show line survey, 4TOOBbI PUCOBATH TOJBLKO IMUKETHI, CKPHIB BCE OCTAIbHBIE JIEMEHTDI.

OHpe,ILeJIéHHLIG TOYKHU U JIMHUKU MOI'yT OBITD YTOYHEHDI:

point flags:mmsa dara
o umda duara: entrance, continuation, sink, spring, doline, dig, air-draught, arch,
overhang;

line wall, linewall:moarumn
o moaruil: bedrock, blocks, clay, debris, ice, pebbles, presumed, sand, underlying,
unsurveyed, pit, overlying, moonmilk, flowstone;

line water-flow, line water- flow:moaTum
o moartuil: conjectural, intermittent, permanent;

line border, line border:moarun
o mojTui: temporary, visible;

line survey, line survey:mOJTUII
o mojaruit: surface, cave;

point station, point station:TIOITHUIT
o moxruit: fized, natural, painted, temporary, sur face station, cave station;

point air-draught, point air-draught:subtype
O IOATHUIL: winter, summer;

point water-flow, point water- flow:moxrun
o mojaruil: intermittent, paleo, permanent;

point passage-height, point passage-height:cnenmudukanus
o cuernudukanud: positive, negative, both, unsigned,

point height, point hetght:crierudukarus
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o cuenudukanud: positive, negative, unsigned.

YHT00BI CKPBITH/IOKA3aTh TUKETHI B COOTBETCTBUM C ONPEIEIEHHBIMU (hiaraMu (MeTKaMHK),
ucnojie3yiire flag : dar tuna cumposa. 3eck "duar" — 1o ogHO U3: entrance, continuation,
spring, sink, doline, dig n 1.n. Hanpumep: symbol-show point flag:entrance.

Mozkmo 3apanee OIpeJIe/IMTh pa3/IMYHble HAOOPBI CUMBOJIOB, KOTOPbLIE JIOJI?KHBI OBIThH
CKDBITBI B OIPEJIEJEHHOM MaciiTabe (B OTJIeNbHBIX layout-010Kax, KOTOpble KOMUPYIOTCS B
HCIIOJIb3yeMblil MakeT). Ecjim Bbl XOTHTE CKPBITH TOJILKO HEKOTOPbIE (He BCE) CHMBOJIBI JJAHHOTO
THUIA, Bbl MOXKETE UCIIOIB30BATDH MOJIb30BATEIbCKIE ATPUOYTHI B COYETAHUN C U3MEHEHUSIMU B
orpejiesienusx cumBosioB MetaPost. Hanpumep, mjis p_ label Bl xoTuTe 100aBUTH YCJIOBUE, ITO
OHHU JIOJZKHBI OTOOpazKaThes, ecyim Maciirab (3HaMeHarenb) <= 1000 win jyis HACTpanBaeMoro
aTpubyTa ts__important ycranosjieno 3Hadenue 1. Hampumep:

code metapost
def p_label(expr txt,pos,rot,mode) =
if (mode=1) or (mode=7): interim labeloffset:=(u/8) fi;
if (Scale > 4):
lab:=thelabel(txt scaled 0.0001, pos);
else:
lab:=thelabel (txt, pos);
fi;
if mode>1: pickup PenD fi;

OcraBriasicad 9acThb ONpeJeIeHIs He U3MEeHIIach 0T ucxogHoro gaitaa Therion. OObrambIit

ypoBeub mode — 0. [lepemennas scale — 3T0 3HAMEHATE/H MacIITada MaKeTa, JAEJIEHHBIN HaA
100.

Takrke BO3MOYKHO PaCKpPaCUTh BCE CUMBOJIBI OIPEIEIEHHOIO THIIA WU IPYIIILI ¢ IIOMOIIHIO
KoMaH bl symbol-color, ee cunTakcuc anajgoruden cuatakcucy symbol-hide.

Ob6pe3Ka CUMBOJIOB

HekoTopbie cuMBOJIBI IO YMOJTYAHUIO 0OPE3AI0TCs BHEITHEl JIMHUel KOHTYPa KapTh:
e cuMBOJIbI 3anoHenus (sand, mud, guano, ...);

e JIMHUU, Y KOTOPBIX HET oIuu -outline, Kpome section, arrow, label, gradient n water-

flow;
e BCe obJjlacTH.

Hekoropsie obpesaemblie 1Mo yMOTIAHNIO TpapUIecKue 9JIeMEHTHI, MOI'YT OBITh PACITHPEHDI
3a IMpeJiesIbl KOHTYPa BHEITHEH JTUHUNA ¢ TIOMOIIbIO oniuu -clip of f.

Pasmenienne mo ciiosamMm
Kazxkpriit rpadudecknit s7eMeHT mnpuHa eRuT ciaoio (win rpynme). ['padbudeckue
9JIEMEHTBI 0TOOPAYKAIOTCA Ha KapTe IeIIep B MOPsiIKe Pacio/ioykenns cjioéB. CI0EB mATh:

e bottom, camblit HUKHIIN cj10it. OH COEPKUT TOJIBKO 3JIEMEHTHI, KOTOPbIE NMEIOT OIIITIIO
-place bottom;

o default-bottom. Conep:kut 001aCTH;
o default;

o default-top. Ilo ymMOTIaHUIO COJEPKUT JIEMEHTHI ceiling-step u chimney;
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e top. OH CONEPKUT JIEMEHTBI, KOTOPbIE UMEIOT OmIuio -place top.

Cooit o ymosraanuto (de fault) comepKuT Bee SJIeMEHTHI, He TIPHHAJJIEZKAIIIe HUI OJTHOMY
u3 JApyrux caoeB. I[opsaok rpadudeckux 3J1eMEHTOB B CJIOE COOTBETCTBYET MOPSAJIKY KOMAHT B
draitiax BXOJHBIX JaHHBIX. ['padudeckue 3//eMeHThI PUCYIOTCS HAUUHASA C TOCIETHETO, TT0OITOMY
9JIEMEHT PHUCYETCs MOBEPX TeX, KOTOPhIe CIeAYIoT 3a HuM B daitie. Komanaa map onpenessier
CJIO: ecIm OH COJEPZKUT JIBa CKpalla, TO OHU HAXOJIATCS Ha OJITHOM U TOM 2Ke CJIOe, M PUCYIOTCS
Ha OJTHOM YPOBHE (€CJii BBl He BCTaBUJIM KOMaHy break mexiy numu). Eciu ona cojeput
JIBE KapThl, OHU O0PA3yIOT J[Ba CJIOS, B BTOPOIl PUCYETCsI 10T TIEPBBIM.

4.1.2 IlocTrpoenue KapThbl Hemiepbl

Kapta merepsl ¢cTporTCst 1103 TAIIHO:

O6ustacTh prcoBaHus 3amoJiHsgeTcs nBeToM dona (color map-bg).

2. Pucyercs m3obpazkeHume IOBEPXHOCTH, €CJIU eCTh KoMaHga surface m layout-omrus
sur face bottom.

3. Kontyp KaxKJioro ckpamna KapTbl 3aII0JTHIETCA OCJIbIM IIBETOM, YTOOBI €10 MOXKHO OBLIO
OTPHUCOBATH Ha CJIEYIONINX ITarax.

4. Ecin B layout ycranossiena ommust grid bottom, pucyercst OpsiMOyroJibHas ceTka (¢
YKa3aHHBIM Pa3MePOM UK ).

5. Eciim ecth kapTa ¢ map-omnnueit preview below, ona pucyercs IBETOM, yKa3aHHBIM B
layout-komanse color preview-below.

6. s KayKI0ro ypoBHSI KOMAHIBI Map, HAYMHAS C MOCJIEIHEro (caMblil HUZKHUN YPOBEHb):
(a) KoHTyp KazKI0ro cKpala 3aloJHAeTCs IBETOM IIePeHEro 1iaHa, color map-fg.

(b) Busyasmsupyrorcs obacTé KayKjoro ckparia, obpes3asichb 110 BHYTDEHHEH [YacTh
KOHTYpa CKpala.

(c) Hust KazKJ0ro cKpalia OTPHCOBBIBAIOTC BCe 00pe3aeMble SJIEMEHTHI, CIIe/Lysl [IOPSIIKY
onpejeserust (O CJI0sM).

(d) Pucyrorcst cerMeHTBI HUTKH XO/IA.

(e) st KazKI0ro CKpalia BhlYepUUBAIOTC BCe HeOOPE3aHHbBIE 9JIEMEHTBI, CJIE/Tysl OPSIIKY
onpejieserust (O CJI0SM).

(f) Pucyiorcs TOUKH IMKETOB.

(g) Orobpaxkarorcs Bee Haaumcn (Briodas wall-altitude).

7. Ecnu ects KapTa ¢ preview above, OHa OTPUCOBBIBAETCS IIBETOM, YKa3aHHBIM B layout-
KomaHie color preview-above.

8. Pucyercs wmsobparkeHue IMOBEPXHOCTH, €CJIU OHO €CThb, W B layout ykazaHa orus
sur face top.

9. Pucyercs cerka, eciu B layout ectn onmust grid top.

Korna BbI j1o0aBiisieTe CKpan WM KapTy B IPOEKT, 110 YMOJJTYAHUIO BBIXOJHAA KapTa
COJICP2KUT TOJILKO MX, a HUTKA X0J1a O0JIbIe He orobparkaerced. Ecim »Ke Ha BBIXOIHON KapTe BbI
XOTHUTE MOJIYYUTh M300pazkeHne CKPAIOB B TOM Ke BHJIe, UTO U paHee, BK/IIOYas HUTKY XOJa,
TO BaM HaJIO OIPEJIETUTh KAPTy BEPXHErO YPOBHsI, B KOTOPOii TEPEYNCIEHbl 3T CKPAIIbI (1K1
KapThl 00JIee HU3KOIO YPOBHE), U MOCJIE TOr0, ChEMKY BepxHero yposHsi. [lasee, ¢ moMoripbio
KOMAaH/IbI Select, BbI BBIOMpaeTe 3Ty KapTy BEpXHEro YPOBHH I SKCIIOPTA.

source testU
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source
map the_map
mapU@surveyU
surveyU
endmap
endsource

select the_map

Ha pucyHKe HEZKe OKa3aH PE3yJIbTaT CO ChEMKOI Ha KapTe BEPXHErO yPOBHs (CIpaBa) n
6e3 meé (cireBa):

]‘;-.

1

Puc. 4.1: Ckpalr u HUTKa X0Jia Ha KapTe

4.1.3 3aroJjioBOK KapThbl

Conepzkumoe u PaCIIOJIOZKEHHE HaaImmcein Ha KapTe MOXKHO
HactpouTh. Omuiust map-comment MO3BOJISIET BCTABUTh KOMMEHTApPUil B 3aroJIOBOK, HAIIPUME]
map-comment "Scale 1:500". Crpoka kommenTapus unrepuperupyercs kak HTML-kox. Ecim
BBI j100aBuTE OOJIee OJTHOTO map-comment, TOSIBUTCS TOJBKO OAWH U3 HUX. YTOOBI BBIBECTU
MHOT'OCTPOYHBIA KOMMEHTAPWI, Bbl JOJKHBI HAITMCATH KOMMEHTAPUNA B BUJIE OJIHOM CTPOKU C

HTML-rerom br.

Omnnust map-header-bg moxker umersb aprymedT on win of f (o ymoraanuto). Ecin on,
boH 3aro/10BKa 3aI0/THAETCST TIBETOM (POHA, KOTOPBIil MOYKET CKPBITh YacTh M300pParKeHNsT KAPTHI.

[Tosurmus 3aro/ioBka ykKasblBaeTcd ¢ IOMOIIbIO layout-onmum map-header. Y Heé ecTb
TPHU apryMeHTa: 3HaYeHne X; 3HadeHue Y; W KOJI, OIPEeIe/IAONil BhIpaBHIBAHIE 3ar0JI0BKA
oraocuTebHO TouKM (X, Y), OH MOKET OBbITH OJIHUM U3 N, NE, €, ..., nw, center, of f. Ecim of f,
3aroJIOBOK He BhIBOJUTCA. JI1060e Apyroe 3HaveHne yKa3blBaeT pa3MelleHe 3arojioBKa Ha KapTe
HAJIIIICH OTHOCUTEIHHO KOHTPOJILHOIN TOUKH (ceBep, ceBepo-BOCTOK U T.1.). 3uadenus (X, Y)
OTIPEJIEJISIIOT CMEIEHUe 9TON KOHTPOJIBHON TOUKM OTHOCUTEHLHO JIEBOTO HIXKHETO yIJIa KapThl.
[MosoxkurenpHOe 3HaYeHne X 0003HAYAELT CABUT BIpaBo (B MeTpax). [losoxureabHoe 3HaUeHNE
Y — caBur BBepx. Ha pucyHke HIMZKe TOKa3aHO HECKOJIHLKO BApHAHTOB pa3MeIeHHs 3arojI0BKa,
Ha Kapre:

Bbl MOXKeTe BCTaBUTH B 3arojIOBOK KapThl M300payKeHHUe, YKa3aB ero MOoCjae KOMAH bl
map-image. [lonnepxkuBatorcst nzobpaxkenus B popmare PDF, PNG, JPG. Takum obpazom Bb
MOYKeTe BCTaBUTH (hoTOrpaduu, JOTOTHIIBI, & TAKXKE KaPTy, CKayKeM, Pa3pe3-pa3BepTKy, Ha JINCT
¢ m3oOpaxkenueM 1tana. Hampumep:
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00se :

map header 0 0 n 100 0 nw

0 -100 n

Puc. 4.2: Pacnionoxkenue moamnmncu Ha KapTe

‘ -layout-map-image 0 50 ne "./elev.pdf"

O0bekT 00aBisgeTCs Kak pacTpoBoe n3obpazkenue, jgaxe ecau 310 PDF-daiir. [TosTomy
Bbl HE MOXKET€ BBINOJHATH IOWCK TEKCTa WX HE3aBUCUMO BKJIIOYATH WJIH OTKJIIOYATDH
cJion n3odpazkenuii. [lepBble jBa apryMeHTa yKa3bIBalOT I10JIOYKEHHE BCTABJIEHHOI'O OObEKTa
B IIPOIEHTaX OT pa3Mepa KapThl. ['peruii aprymMeHT — 0003HAYaeT YTOJI BCTABJISIEMOTO
n300parkeHnsl, UCIOIb3yeMbIil JJIsT BBITHC/IEHUs ero IojoxkeHusi. B aTom npumepe elev.pdf
BCTABJISIETCS. CBOMM CEBEPO-BOCTOUHBIM yIJIOM €O cMerierreM (0, MoJOBUHA MUPUHBL) OT 0r0-
3aIaJIHOTO YIJIa TEKYIIel KapThl (HAYaI0 KOOPINHAT TEKYIIeil KapThl BCEria siBJISeTCs I0ro-
3aIa/IHbI YTIoJI, a OCH OPHEHTHPOBAHBI BIIPABO U BBEPX).

Ota yHKIUS XOpOoIa Jijisl 100aBJIeHUs] JJOTOTHIIA HA KaPTY, WM JIJisi HeOOJIBIINX TIeIep,
KOI'JIa BbI XOTUTE PA3MECTUTH Pa3pe3 PasBEPTKY U IJIaH Ha ojHoil u Toit ke PDF-cTrpanune. B
9TOM CJIydae clesaiiTe KapTy paspesa-pa3BépTKu 6e3 3aroI0BKa U JereH I pl, TaK KaK Ha HTOTOBOM
KapTe OHU HYKHBI TOJBKO OJIUH pa3. g 60/IbIux mermep Jydine co31aTh JBa OTAeabHbIX pdf-
JIOKYMEHTA JIJTsl [JIaHa U Pa3pe3a-Pa3sBEPTKH U O0bEIUHUTDH UX BMECTe JPYTUMU UHCTPYMEHTAMU
(mampumep, pdftk B Linux u Pdf Merge 8 Windows).

3aro/ioBOK BBIXOJIHOI KapThl, orpeaenénubiii Therion, Oyaer mycTbiM, eciu i JIFOOOM
IIPOEKIINN BBIOPAHO HECKOJILKO KapT Wn B daiise theon fig onpeeeHbl HECKOJIbKO HCXOIHBIX
CbEMOK, TaK KaK Therion HE MOZKET BbIBECTU YHHKaHbeIﬁ 3al'0JIOBOK 13 3aJaHHbIX BXOIHDBIX
JIaHHBIX.

CJIN BBI HE BBIOpA/IM HU OJHOW KapThl, 110 ymordannio Therion BeiOMpaeT Bce KapThl.
E 0 JT , y Th 9

Ecnan ner kaprer, Therion skcopTupyer ChEMKHU: €CJIM Bbl HE BBIOpAJIN HU OJHY CHEMKY, 110
ymosrganuio Therion BeibupaeT Bce cbémku. Ecaum Bbl onpesenunin 6ojee OaHON KapThl WU
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KapTa

) 3aronoBoK I

Grazie Mille

nw

cMelleHre
10m

o lom 020

Scala 1:500

Length: 276m
Depth: 91m
Surveyed by: L. Aimar (SCE), A. Premazzi, S. Vandone, A. Venturini 2002

) [©) (D)
Puc. 4.3: 3aroioBok KapThbl

2

(

boJsiee OJIHOM CHLEMKH B KavecTBe UCTOYHUKOB, TO Y Therion, BeposiTHO, He OyaeT OCHOBBI JIJIst
BbIOOpa Ha3Banus. [IpocToit BbIX0O — BBIOPATH TOJIBKO OJIHY KapTy.

Ecin BB HaMepeHHO BBIOMPaeTe HECKOJIBKO KapT (ITOOBI X MOYKHO OBLIO 1O OT/IeIbHOCTH
BKJIIOUATh U BBIKJIIOYATH B pe3yiabrupyiomeM PDF-daiiie), Bbl MoxKeTe Iepeornpee/inTh
3aroJI0BOK KapThl HeGosbmmM TeX-KomoM (KoJ| IpoBepsieT, yKa3aHo JIi UM IEIePhl, i TOJIbKO
ecsm ero Her — 3amenser ero na New Cave Name):

code tex-map
\cavename={New Cave Name}
endcode

Ommust statistics onpeienisieT, BKJIIOYATh JIM B 3ar0JIOBOK CTATUCTUIECKYIO MH(MOPMAITIIO
cbEMKH. B KadecTBe apryMenTa MOxKeT ObITh Hekoe duciio, of f wimm all. Yucio onpegenser
KOJIMYECTBO BBIBOJIMMBIX nanublx. Hanpumep, statistics topo 3 yka3biBaeT, MUCaTh UMEHA TOJIBKO
IIEPBBIX TPEX CHEMINMUKOB. 3HaUeHue of f — HUYero He BBIBOIUTCH, & all — BBIBOIUTCS BeCh
CITUCOK.

CraTucTuka ChbEMKH 3TO:

e topo, kro cuumas (ommust team B centerline) u xorja. VMeHa yHnopsiioueHbl 110
IPOTSZKEHHOCTH OTCHATOrO (BKJIaJy y4YaCcTHHKa). B cioydae paBHOrO BKJIaja — B
asdaBuTHOM mopsake. MOXKHO $BHO yKa3aTb, UTO MUCATbh, UCHOJIL3Yyd layout-omnmuio
code tex-map, conepxartyto komanay \def\topoteam {...};

e carto, KTO PACOBAJ KapTy U KOTJA;

e copyright, nncdopmalmsa 06 aBTOPCKUX MpaBax;

e cxplo, cBesiennst 06 uccsrenoBaTensax nemepsl (ommus explo-team” B centerline);

e cxplo-length, Mmoxker ObITH JIOO on, OO of f, yKa3biBaeT, BK/IOYATH JIM JaHHBIE O
MPOTAKEHHOCTH UCCIIEYeMOI 9acTh Temephl JId KasKI0T0 MCCIeI0OBATE ;]

e topo-length, moxker ObITH JiOO on, ymbo of f, yKa3blBaeT, BKJIIOYATH JIM JAaHHBIE O
HPOTSI?KEHHOCTU OTCHATON YACTHU TEIIePhl JJId KaXKJI0r0 ChEMIIUKA.

ABTopnI ompemensroTcs scrap-ommueit author. Hanpumep -author 2005 "Marco Corvi".
Copyright onpejesisercss aHATONMIHO (JIJIsI KayKJI0T0 cKparna). ViMena aBTOpPOB HOsIBJISIIOTCS
mocsie 3aroJioBka "KamepasibHas obpaborka:", mmena copyright mOSBISIOTCS TIOC/IE CUMBOJIA
aBTopckoro mpasa "(©)".
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4.1.4 Ilnan u pa3pe3-pa3BEPTKa BMeECTE

s HeOOIbIKMX Temep Bbl MOXKETe Ppa3MeCTUTh IUIAH U Pa3pe3-pasBEPTKY Ha OJIHOI
crpanuiie (T.e. B onHOM 1 ToM ke jokymente PDF). Jlyig sroro Bam Hy>KHO CreHepupoBaTh OJIUH
U3 9TUX JOKYMEHTOB M UMIIOPTUPOBATH €r0 B JPYroil ¢ momoribio layout-ommuu map-image.
Hanpumep, Takas komanga layout:

-layout-map-image 0 200 s plan.pdf

pasmeraer crerepupoBannyo kapry B nosurmu (0, 200) Ha toxkHoit cropore "plan.pdf" (ocs Y
HAIIpaBJeHa BBepX). B 9ToM oTHOMIEHN MOXKeT ObITh yKazaH Jr060i daiin PDF, tak aro sra
KOMaH/[a [O3BOJIsIeT BKIIOIUTH JI000it daitn PDF B BhIXOMHYIO KapTy (ncmob3yercs neppas
crpannna daitna). [Ty Kk noakrouéaHOMY hailry J10/KeH ObITh yKa3aH OTHOCUTEIHHO pabovIero
KaTaJjora.

[TommepxuBatorcs Tak:ke (popmars! daityioB nzobpaxenuit JPEG n PNG. Kpome Toro,
MOXKHO BCTaBHTb MHOI'O M300pasKeHWii, IOBTOPUB layout-KoMaHIy map-image st KazKI0Tro
n300parKeHus.

Korma BbI coennsieTe JiBe KapThl, PEKOMEHYETCsS OTKJIIOUATH 3ar0oJIOBOK KapThl Ha OJIHOI
u3 Hux. FEcium BBl BecTtaBuTe B KOHMUIYPAITMOHHBIH (haill nMIOPTUPOBAHHON KapThl layout-
KOMaH,Ty, OTKJIIOUAIOIIY0 3ar0JI0BOK KapThl (T.e. -layout-map-header 0 0 of f), BbI Takxke He
CMOYKEeTe BBIBECTH W KOMMEHTapuil K 3Toil Kapre. BaM MoxKeT moTpeboBaThCsi KOMMEHTAPHH,
B KOTOPBIX TOBOPHUTCSI, KaKasl KapTa sIBISeTCs IJIAHOM, a Kakas pa3pe3-pas3BeépTroil. UTobbr
9TO CJIeJIaTh, HY?>KHO II€PeoNpeIeuTh KOMaH/Ibl 3ar010BKa KapThl TeX JiId UMIIOPTUPOBAHHOM
KapThI:

layout empty_header
code tex-map
\legendtitle={}
\cavename={}
\scalebarfalse
\cavelengthtitle={}
\cavelength={}
\cavedepthtitle={}
\cavedepth={}
endcode
endlayout

export map -output ext.pdf -proj extended \
-layout-map-header 0 20 nw \
-layout-map-comment "Extended section" \

-layout empty_header

export map -output cave.pdf -proj plan \
-layout-map-image 0 200 s ext.pdf \

-layout-map-header 0 0 n \
-layout-map-comment "Plan"

system "rm ext.pdf"

3/1eCh MBI HEMHOT'O TIOUTPaJIU (BMECTO COOTBETCTBYIONTIX KOMaHT 1300pazkeHsl "...""), 4T00BI
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OTKOPPEKTUPOBATD II0JIOZKEHNE KOMMeHTapI/IH/SaFOIIOBKa KapThbI U I1I0JIO2KEHUE I/IMIIOpTI/IpOBaHHOﬁ
kapTbl. OOparnTe Tak:Ke BHUMaHUE HA KOMAHIY System Jijisl yIaJeHus IPOMEXKYTOTHON KapThl
pa3pe3-pa3BEPTKU.

Paspea-passépria

[Mnaw n Paspes

10m

Mnaw L 1 L €1 _

Anuna: 30m
ny6ima: T

Puc. 4.4: [lnan un paspe3 Ha 07HOI KapTe

4.1.5 Onmuu PDF-daiinos

Komana export umeer HeCKOJIBKO ONIuil, oTHOCsmuxcst K Jqokymenty PDFE [thbook 44]:

doc-author — ykazbiBaeT aBropa PDF-nokymenTa;

doc-keywords — mnepeducysger KI09eBble CJI0Ba JOKYMEHTA;

doc-subject — KpaTKoe OIUCAaHWe COJIep:KAHUs JOKYMEHTA;

doc-title — Jysd 3aroI0BKa JIOKyMEHTA.

Harmpumep, BbI MoOKeTe onpeJesnThb [ayout ¢ STUMU OIIUSIMUA U BKJIIOYUTH €r0 B KOMaHLy
export (ucnonb3yst omuio -layout xpdf):

layout xpdf
doc-author "Bame umMa"
doc-keywords "llemepa, cuctema"
doc-subject "llman nemeps"
doc-title "llemepa - mman"
endlayout

Ecmu Bl orkpoere PDF-mokyment waprer ¢ acroread (menioo Q@atin | Csoticmea
Jdokymenma), BbI MOXKETe YBUJETb 3T CBOWCTBA, KAK MOKA3aHO HA PUCYHKE HUZKE.

IIpumepnr

Ckpall 1 HATKa X0J1a Ha KapTe
CaBur KapThbl

Bceraska m3o0pazkenns

[Inan u paspe3 Ha OJIHOI KapTe
Bceraska PNG uzobpaxkenus
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ecifios the & e POS Socume ——

Description |Security | Fonts | Custom | Advanced|

Document Properties

Desaiption

File:  plan.pdf

Title: ‘I’Ieu.l.epa - mAaH

Author: ‘Bame s

Subject: ‘I'lnau newepet

Keywords:  |"Mewepa, cucrema”

Created:  11.12.2020 20:20:11
Modified:  11.12.2020 20:20:11

Application:  Therion 5.5.2 (2020-10-09), MetaPost, TeX

Advanced 0
PDF Producer:  pdfTeX-1.40.21
PDF Version: 1.5 (Acrobat 6.x)
Location:  G:\CavinghLibrary\Therion\Therion by examples Marco Corvi\Examples\example_scrap_.\
File Size:  25.75 KB (26 367 Bytes)
Page Size: 743 x9.26in Number of Pages: 1 ‘

Tagged PDF:  No Fast Web View: No

Puc. 4.5: Cpoiticra PDF nokymenta

4.2 Arinacel

Arac — 9T0 Kapra Ierepsl, pa3ieaéHHass Ha CTPAHUIIBI. JTO MOJIE3HO, KOTJa BaM HYKHO
pacredaTarb KapTy Mellepbl, 1 KapTa 0oJiblle, YeM pasmep Oymaru npuntepa. B sTom ciydae
BBI Tl€9aTaeTe KapTy Mo JacTsM (OjiHa CTpaHUIlA 3a OJMH pa3) M cobupaeTe BCe YacTU BMECTe
YTOOBI COCTABUTH BCIO KapPTY.

[Ipu cosmanuu atjaca BbI JIOJXKHBI YIOPAIOYUTH CTPYKTYPY KapT B COOTBETCTBUU CO
CTPAHUIIAMU aTjaca U TIIATEIbHO yKa3aTh HUZKeJIexkallue u nepekpbisaioniue xoaa [M. Sluka
2006.11.26]. Bbr jobaBiisiere K KOMaHIaM map KOMaHjbl preview below wu preview above c
COOTBETCTBYIOIUME KapTamu (preview paboTaeT TOJBKO ¢ KapTaMd, HO HEe CO CKpalaMi).
Hanpuwmep:

map mapl.m
survey_1.1

preview below map2.m
preview below map3.m
endmap

map map2.m
preview above mapl.m
preview below map3.m
endmap

map map3.m

preview above mapl.m
preview above map2.m
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‘ endmap
Yrobbl co3/1aTh aTIac, Bbl yKasblBaeTe ONIUIO atlas BMeCTO map B KOMaHjie export:
‘ export atlas

Kaxknas crpanuna artiaca uMeeT KOOPJIUHATHI CTPAHUIILI U €e HOMep B CKoOKaX. EcTb
TaKKe HOMepa CTPaHUIL Ha CeBep, BOCTOK, IOl U 3alajl, a TaKxKe Ha 0oJiee BBICOKUX U OoJiee
Hu3KuX ypoHsx. Homepa crpanui omyckaiores, ecjin ecThb layout-onnus page-numbers of f.

Ecmu ykazana omrus title-pages on, TATYIbHBIE CTPAHUIBI BKIOYAIOTCH JJIsT KarzKI0i
rJIaBbl aTjiaca. PasOnenne Ha TyIaBbl IIPOMCXOANT, KOria B (hailie KOHMUIYpalnul ecTh HECKOJIBKO
koMans select. Hapumep, cieayrormme cTpoku aitia KoHGUrypamy 3aai0T ABe TJIaBbl aTjaca,
IepBagd C 3ar0JIOBKOM map7, a BTopasl ¢ 3aroJIoOBKOM mapl:

select map7Q@test?
select mapl@sl.test?

Layout-onmus origin X Y Z m ykasbiBaeT II0JIO;KeHUe HaBuratopa. Harmpumep,
zadukcupoBaB reorpaduvdeckne KOOPAMHATHI BXOJa B IEIMEPy C IMOMOIIBIO KOMAHIbI
fix 1 1529802.9 5089076.7 2214.6 B survey, eciu 3agath origin 1529802.9 5089076.7 2214.6 m,
n3o0parkeHne BXOJIa B IIENIEPY COBIAJAET C JIEBBIM HUYKHUM YTJIOM IIEHTPAJIBHOIO KBaJIpaTa
HaBuranuonnoit cerku. Onnwus origin-label yka3biBaeT MHJEKCHI MEHTPAJILHOIO KBaJpaTa
HaBUranuoHHoi cerku. Hanpumep, origin-label K 2 nazuauaer unjexcol (K, 2) menrpanbaomy
KBA/IPATY, UCIOJIB3Yst OYKBBI JJIs CTPOK U IUDPBI JIst CTOJIOIOB, KAK Ha PUCYHKE HUZKE (CIIeJIaH0
¢ ucnosb3oBanneM onnun origin-label K 2):

e

kBagpart (K, 2)

N Touka oCTYeTa I ctonbupl: Q12§ 4

K2 (12) cTpoKU: |
T

\ J S

ll:i;l- K ’

L

S i

Puc. 4.6: Touka orcuéra

CrpaHuIipl aTiaca Coep:KaT TakzKe HABUTAIMOHHYIO CETKY DXD ¢ MUHUATIOPOH IeIepHhI.
[HenTpa/JibHBII KBaJIpaT 9TO CETKM COOTBETCTBYET KapTe Ha CTpaHuile. Pa3zmMep HaBUTAIMOHHOM
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CeTKU MOXKHO 3aJaTh ¢ IOMOIIbI0 layout-ommun nav-size. Hampumep, nav-size 1 2 o3nadaer
pPa3MeCTUTb TpHU sT9efiKN 110 T'OPU30HTaJIN U IIATH 110 BEPTUKAJIN.

HO I'pPaHUulaM CTPaHUIIbI PACIIOJIO?KEHBI 30HbI IIEPEKPLITUA C COCECIHUMU CTPaHUIIaMU. OHI/I
K.J'II/IKEL6€.HBHI)I7 CCBbIJIKA IIO3BOJIAIOT IIEPEXOAUTH K COCEJIHUM CTpaHUIlaM B aTJ/iace (HpI/I HazKaTnumn
Ha COOTBeTCTBYyOILy0 rpanully). [llupuaa sTux rpasur; Moxker ObITH OIpeesieHa ¢ TIOMOIIBIO
layout-omnmuu overlap. 1lo ymoryanuio 3T1o 1 cMm.

i CCbifka Ha CTPaHULY Ha ceBepe

ccbinka Ha
cTpaHuLy Ha
BOCTOKe

ccbinka Ha
CTpaHWLy Ha
zanage

KneTka AaHHomn CTpaHndel

CCblNka Ha CTpaHuuy Ha lore

1 4 (14), KOODIWHATEI W HOMED CTPaHMLbI

7

7 R_HOMEPAE COCEIHMX CTPEHMLY W
cetka A~

HaBHrauum

Puc. 4.7: Crpanura atiaca

Layout-onmus legend on j06aBiisieT JiereHIy KapThl Ha KOHEYHYIO CTPAHUILY AaTJIaca.
pyrue mapameTpsl aTiaca, Kacarolluecss pa3MepoB CTPAHUIL:

e page-setup W1 H1 W2 H2 LM TM units, tne W1 u Hl — mupuna u BbicoTa Oymaru,
W2 u H2 — mupuna u BeicoTa crpanuiibl, a LM — nesoe nosne, T'M — Bepxnee moJie.
Hampumep, 1o ymosrganuio ucnosb3yercs page-setup 21 29.7 20 28.7 0.5 0.5 cm;

e cxclude-pages page;ist, yKa3bIBaeT, KAaKIe CTPAHUIIBI JOJIKHBI OBITH IIPOIIYIIEHBI B BBIBO/IE.
Hanpuwmep, exclude-pages on 2,4—7,9 nponyckaer crpanutist 2,4, 5, 6, 7 u 9. Yrobb! HaiiTn
[IPABUJIbHBIE HOMEPA CTPAHMWIL, BBl MOXKETEe CHadasa CO3/aTh aTaac ¢ onnusamMu own-pages 0
u title-pages of f, m mpoBepuTH Ha HEM HOMEpPA CTPAHMUIL, KOTOPbIE BbI XOTUTE IIPOITYCTUTh.
Kora BbI co3aére okoHUATEIbHBIN aTiiac (6€3 9TUX JIBYX OIIHi), Bl YKa3bIBAETE TE YK
HOMepa cTpaHutl B omiun exclude-pages (Homepa crpanut B okonuareabaoM PDF moryr
OTJIMYATHCSI, HO BBl CCHIIIACTECHh Ha HOMEPA, KOTOPbIE BBI IOy UIIN paHee B exclude-pages);

e nav-factor ycranaBauBaeT MacIITaOHBI KO3 UIMEHT HABUTAIIMOHHO ceTku. Hampumep,
o ymosrdanuio nav- factor 30;

o size W H wunits ycranaBiuBaeT pa3mep ddeiiku atiaca. [lo ymomganuio size 18 22.2 cm
(xopormo s 6ymaru dopmara Ad);
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e own-pages N ycraHaB/JIuBaeT HOMEpP IepBOil cTpaHuIlbl. Hanpumep, ecyim BbI yKakeTe
own-pages 100, nepBasg crpanuiia o6yaer umerb Homep 101.

Hanpumep, s coznanns arinaca A3 ¢ anp00MHO OpreHTaIeil MOXKHO HCIOIb30BaTh
cJie tyronye mapamerpsl (3x1eck ucnosbdyercs 3nadenne 0.001, moromy aro Therion xasyercs
Ha 3Hadenue 0):

-layout-page-setup 42 29.7 40 28.7 1.0 0.001 cm
-layout-size 38 20.2 cm
-layout-overlap 2.0 cm

Eciin pasmep makeTa CJIUIIKOM BEJIUK, Bbl MOXKETE MOJIYIUTD IIyCThIe OJIAHKUA CTPAHUIIHI.
[To Bo3MOXKHOCTH, CclIemyeT 3a/laBaTh JUIIb Pa3Mep:

‘ -layout-size 38 20.2 cm

4.3 Tlouck

TekcToBbBI peJJAKTOP U PeJIAKTOP KapT X therion UMeoT 3/IeMeHT yIPaBJIEHUs JIJIs TOUCKA,
TEKCTa B OTKPBITOM (haiiyie JaHHbBIX.

4.3.1 TekcrTbl

Ha Briamke B TEKCTOBOM PeJIaKTOPE BBLIIOJIHAETCH IOUCK CJIOBA WM (ppas3bl B
orobpazkaemoM daiise [thwiki 4]. Tamoukoit MOKHO yKa3aTh, yIUTHIBATH PDETUCTD IIPU MTOUCKE
mwim HeT. [lonck MoxkeT OBITH OrpaHUYeH BBIJIEJIEHHON dacThio haila, yCTaHOBKON rajlouKku
UCKAMd 6 6LLOCACHHOM.

Hanummre ciaoo (mwin dbpasy), KOTOpoe Bbl XOTUTE HANTH, B TEKCTOBOM II0JI€ O] METKOI
NOUCK M HaKMHUTE KHOIKY [lep6viti, 9TOObI TIOJIYIUTDb MEPBBII Pe3y/IbTaT MOUCKA, BbIJICICHHDII
KpacHbIM 1BeTOM B aiiie. C moMoImpio KHOUKN Jlanee BBI MEPEXOINTE K CJIEIYIOMEMY
pe3yJIbTaTy, KOTOPBIN TaKKe I0/ICBeUnBaeTcs KpacHbiM. Korjia Bbl 3aBepIInIg MoucK, 1 60JIbIie
HET CJIOB JIjisl Tioncka, Xtherion n3aér 3ByKoBoOil curua.

C IIOMOIIIBbIO KHOIIKHA Bce II0ICBE€YNBAaIOTCA KpaCHBLIM BCe HaIL/'IrZLeHHbIe pe3yJibTaThl. C
IIOMOIIbIO KHOITKHN Onucmums OHU CTAHOBATCH 3€JIEHBIMU.

Ecim YCTaHOBJICHa I'aJIOYKa 3aMEHUMDb, TO PE3YJbTaT IIOUCKa 3aMeHAeTCdA Ha TEKCT U3
TEKCTOBOI'O IIOJIA IIO 9TON raJIOUYKOi. 3aMEHEHHDIN TEKCT B d)aﬁﬂe BbLAEJIAETCA KPpaCHbIM IIBETOM.

JlocTylieH TEKCTOBBIN TOWCK PeryjasdapHbIX BbIpAXKEHHUI, IPU STOM JIOJIZKHA OBITh
aKTUBUPOBAHA TAJI0UKA PE2YAAPHDIE BHLPAHCEHUA.

4.3.2 Cxkparnbl

[Touck mo daitnam JaHHBIX KapThl MOXKHO OCYIIECTBUTH U B TEKCTOBOM PEIAKTOPE,
[IOCKOJIBKY OHU IIPEJCTABJISIOT CODOl OOBIYHBIE TEKCTOBbIE (hailjbl, HO 3adacTyio yiaobHee
UCIIOJIb30BaTh pejakTop kapt. OH nMeeT BKIAAKY [louck u 6b160p, KOTOPBIH BBITOJTHSIET TOUCK
TEKCTa B OTKPBITOM hailjie u rpaduiecKu BhIJIEISIET Pe3yJIbTaT Ha 00JIACTU PUCOBAHUSI.

Ha BkJtaJike ecTb 1oJie Jj1si IIOUCKOBOI'O BBIPaXKeHUsl. TaKzKe MOXKHO BBITIOJIHATH MTOUCK
C Y4Emom pe2ucmpa, WU TIOUCK TIO PEe2YAAPHBIM Bvipasicenuim. deTbipe KHOUKM: [lepenid,
Caedyrouwgudi, Iloxazamo ece 1 Ovucmumos 6ce; — aHAJIOTUYHBI COOTBETCTBYIONINM 3JIEMEHTAM
ITOMCKOM TEKCTOBOTI'O PeTaKTOpA.

122



f therion TekcToBoii peaakTop - rabbit.th E‘M

Daitn  Pegartmposate  Okno  Momouss

OPEde|ase | [HEF %

survey rabbit -title "Rabbit Cave” 1. rabbit.th (G:\Caving\Library\Therion\Therion by examples
centreline
fix 15 20 40 646.23
date 1997.05.[H

tean "Martin Budaj”™ < B
tean "Stacho Mudrak"™

Koappoera utf-§
tean "Miroslav Hofer”
Vismennte Ha Iutf-& ‘ "
data normal from to compass clino tape LA A
nowvck Ymcna 10 OnpeaennTs $opraT AaHHBIX
1] 1 200 -5 from 4s
1 z 73 8 to I
2 3
3 a tape 6.2fx
4 5 compass 5.1fx
2 : clino 5.1fx
7 8 r Beoj, HoMepa CNeayroLLIEro NHkeTa
8 9
g ] MepecTpouTs BBIAENEHHBIE JAHHBIE
B o
11 1z N
1l

qam [7 samena
w J |

™ yunTeiBate pernctp

flags surface

13 14 295

14 15 170 ™ perynapHeie BbipakeHna

[™ ncratoe BbIAENEHHOM

extend ignore 5

Mepebiii Cnegyrowpii
extend ignore 12

Bee Ouncrra

endcentreline 7’
input rabbit.th2 o

HainTu Bce yncna 10 B /
join ewl:0 ewZ:end

join ewl:end ew2:0 CbaVIJ'Ie
join psl psz

nap pdx -title "Rabbit Cawe -- paspes-passépTra”
xsl
xs2

endmap

nap pdp -title "Rabbit Cawe - mmaH™"
psl

TexcToBbiii 2338 18:17

Puc. 4.8: ITouck Tekcra

Hampuwmep, ecou BBl mimere cjoBO station, Bbl MOJyYWTe BCe TOYKU TuUla station,
BBbIJIEJIEHHBIE KPACHBIM I[BETOM Ha dKpaHe. B KadecTBe a/IbTepHATUBBI Bbl MOXKETE HCKATD
-name.

4.4 Koiuabna

4.4.1 3aMbIKaHHE KOJIell

Therion aBTomMaTryecku BBIIOJTHIET 3aMbIKaHUE KOJIEI IpH 0OpabOTKE JTAHHBIX HUTKH
xoma. Bee, 9T0 BaM HY2KHO C/IeJIaTh, 9TO BBECTHU TOJXOIAIINE KOMAH/IBI equate.

Hamnpumep, npearnosioKuM, 9To B Ienepe eCTb OCHOBHON XOJT ¢ JIBYMs OOKOBBIMU XOJIaMU,
U BbI OTCHSLJIM OCHOBHO# X0/ M OOKOBBIE XOJIa 110 OTJIeJIbHOCTU. B pe3ysbrare y Bac ecTb Tpu
daiiia JaHHBIX CHEMOK, U Bbl HAPUCOBAJIN COOTBETCTBYIONINE KapThl. Koria BbI cobupaere nx
BMECT€, BbI JIOJIZKHBI HAIIUCATH HEOOXOIMMbIE KOMAHJIbI equate (M KOMaHJbI join Jijisi CKPAIoB),
KaK IIOKa3aHO B CJEJIYIOIIEM KOJIE.

‘ input cave.th
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ﬂ therion peaakTop kapr - rabbit.th2 - ps1 = =] “
Daitn  Pegartmposate  Okno  Momouss

ODPEEe  se | LR & e lede ,RINAA| @

Komanapt B daiine

96: line chimney !
97: point clay
98: point clay
99: point clay
100: point stalactite
pesyneTathl po

MounckKa no crnoey
station

® 102: point stalactite
103: endscrap -

A

Bcrasume cepan

® Agitctene = Bribop

Baepx Brus

" Meperectuts ‘ - ‘
: Shift from Shift to
I | |

Swap Shift object

» Momnck n Boagnenne

BblpakeHue |station

™ yunTeieats pernctp

[ perynapHoe bipakenue

Mepsbiii | Cnepyrowpin |

Mokasatb Bce OuncTuts Bee

. = ) MpocmoTp komMakap!

% . BblGpaHHasn Toura
® [LCSIKE \ bt Icnnamw e

nosuuya [702.25 |[483.25

® id - wHaeTHdMKaTOp
L J A onupn

7 opuertaupa

06HOBUTS ToMKY

Nwnnn

Touka nuHnn

O6nacms
Ckpan
PeaaxTop
4 -
Bieayime BoipackeHie noncka, 816.0:36L0

Puc. 4.9: [louck no ckparry

input cave2.th
input cave3d.th

equate 20cave 21Q@cave?2
equate 4Qcave 23Q@cave2

equate 3@cavel 31Q@cave3d
# equate b@cavel 33Q@cave3

join scrapl@cavel scrap2@cave2 -count 2
join scrapl@cavel scrap3@cave3 -count 2

Pesynbrar nokazan Ha pucyHke HuzKe. BOKOBBbIE X0J1a HAPUCOBAHDLI CO CMEIIEHUEM, ITOOBI
Jiydine ux pazindarh. llpucoenmuHnrenbHBIE TPAMBIE JIMHUW UJYT OT TOYEK NUKETOB HA
CMEIEHHBIX KapTaxX K TOYKaM IMHKETOB Ha KapTe OCHOBHOTO XOJ/a. DTO IMOKA3aHO Ha PHUCYHKE
As cave2. Eciim BBl He 3aMbIKaeTe KOJIbIIO aBTOMATHYECKHU, T.€. MMPOITyCKaeTe OJHY KOMaHLy
equate, COeIMHUTEIILHbIE JITHUU HE JIOXOJIAT JI0 HYKHBIX TOYEK IMMKETOB Ha OCHOBHOU KapTe,
KaK Ha PUCYHKE B CJIydae C Ccaves.
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cave2

xopoluee
3aKpbIThe Kornbua

. ) W

3aKpbITUe Komblia ¢
oLnbkom

Puc. 4.10: 3akpbiTHe KoJely

4.4.2 Kouabna Ha pa3pe3e-pa3BEPTKeE

Ha kapre paspesa-pa3BépTKH KOJIbIA Pa3BEPHYTHI, U MEXKTY KOHEYHBIMU TOYKAMU OOBITHO
OCTaETCsl 3a30p, BeJIb BIIOJIHE BEPOSITHO, YTO IPOTS?KEHHOCTh U3MEPEHUIT clipaBa He paBHSETCH
NPOTSKEHHOCTH U3MepeHnii cyieBa. /IBa mukera, pasieiéHHbIE TTPOMEXKYTKOM, JIOJIZKHBI OBIThH
HAPUCOBAHBI Ha OJIHOI BBICOTE, IIOTOMY YTO OHHU IIPEJICTABJISIOT COOOW OJIMH U TOT K€ ChEMOTHBI
MTUKET.

Bbl MoxKeTe yKazaTh HaYaJIbHBIN TUKET JJI Pa3pe3a-Pa3BEPTKU. DTO JIETAETCA C ITOMOIIHIO
KoMmaH bl extend start station B O70Ke centerline, nanpumep, extend start 1@survey?2.
Bosmorkno, BaM TakyKe MOHA00UTCS UCIOIB30BATH KOMaH/y extend ignore. DTa KOMaHA
ompe/iesigeT MUKEeThI, KoTopble Therion He JI0/I2KEH MCIIOIB30BATH JIJI COCTABJICHUS pa3pe3a-
pa3BépTku. Hakownern, komanna extend hide roBoput Therion He mOKa3bIBATHL CJIELYIONINE
U3MEepeHnsT Ha pa3pe3-PasBEPTKe, a KoMmaHma extend vertical yKa3bIBaeT W3MepeHUsd, JJIs
KOTOPBIX CJIeyeT PUCOBATH TOJIBKO BEPTUKAJIbHOE CMEIICHUE.

Hamnpumep, mpenoaokum, 9To ecTh ¢ChbEMKa ¢ DOKOBBIM XOJIOM:

231090 O
34 10 180 0

21 22 10 90 30
22 23 10 180 0
23 24 10 90 -20

equate 2 21
equate 4 24

fdcHo, UTO ecTb HEBsA3KA IIPU 3aMbIKAHUM KOJIEI, M YTO KacaeTcs I17100a/IbHOIO
PaCIIOIOXKEHUsI TUKETOB, T herion BBHITOJHUT TPeOyeMyro KOMIICHCAINIO n3MepeHuii (pasbpoc
HeBs13K1). Korja J1e/10 TOXOAUT JI0 COCTABJIEeHNs pa3pe3a-Pa3sBéPTKU, TYT Bbl JIOJXKHBI CJIEJIATDH
BBIOOP U pacckazaTh Therion’y o ném. Hanpumep, eciin Bbl XOTUTE COBMECTUTDH TOUKHU 2 U 21,
1O TOUKU 4 1 24 OyayT pasubiMu. Bbl jgo/nKHBI 3anperuTsh Therion’y ucnosib3oBaTh uaMepeHne
23-24 npu pucoBaHNH pa3pe3a-pPasBEPTKH. Bbl Takke JTOKHBI H30eraTh MOMENIEeHNsT TOYKU TUIIA
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station nyst mukera 24 (omwst -name 24) B cKpail, B IPOTHUBHOM CJIydae OHa OyjieT MOMEIeHa B
IIPABUJILHOE TTOJIOXKEHNE Ha pa3pe3e-pa3BEPTKe, a KYCOK cKpalla, HaXOIATIHCT MeXK Ty TUKeTaMn
23 u 24, oyner uckaxkén. Komanga ertend ¢ JIByMda MUKeTaMU U3MEPEHUsI — 9TO KaK pa3 To,
9TO BaM HY’KHO (0OpaThTe BHUMAHWE Ha TOPSJIOK ITMKETOB: KOMAHJIA YKa3blBaeT UTHOPUPOBATD
coejiuHenue or 24 10 23 Jijisd IOCTPOEHUsI Pa3pe3a-Pa3BEPTKN ):

extend start 6
extend ignore 24 23

Pesynbrar nmokazan Ha pucyHke HUXKe, B HUXKHell dacTu. Kapra O0KOBOro xoja ObLia
CMelleHa BBepX HaJl OCHOBHBIM XOJOM C IOMOIILI0 (ODYHKIIMH CMENIeHNsT KapThl KOMaHIbl map.
[MepBas u nocsenusis craniuu (a uMeHHO 21 1 24) CBsI3aHBI ¢ UX MOJOKEHUEM B HAJIOKEHHOM
n300pazKeHNN ¢ TIOMOIIBI0 map-connection Touek. Hakouner, tunus map-connection mpoBOIUTCS
Mex Tty Toukamu 4 1 24 (co cmerneHnem). DTo MoIyIaeTcs MyTEM BCTABKH CKpalla B MCXO/HbII
daitn n qobaBieHns: KapThl M1 K KapTe pa3sBEPTKH.

scrap sl -proj extended
point O O station -name 4 -from 3
point 100 O station -name 24 -from 23
line map-connection
0O O
100 0
endline
endscrap

map ml -proj extended
sl
endmap

Ecnn BBI X0THTE COBMECTUTH Ha pUCYHKe TOUKH 4 1 24 u pa3jae/imTh KapTy Ha JIPYTIoM
KOHITe, B TOUKaxX 2 m 21, BaM HYKHO U3MEHUTH HaYaJbHBIN MTKET W UTHOPUPOBATH U3MEPEHNE.
B ckpare ne 101:KHO OBITH TOYKM THUIIA Station g mukera 21.

extend start 1
extend ignore 21 22

PesynpraT mokazan B BepxHeil YacTH PHUCYHKA.

Ecnu Bol He nHanwmiere komaniy extended ignore, Therion ucroJib3yeT Bce MUKETHI JIId
co3JIaHus KapThl pa3pe3a-pa3BepTku. [Ipu sToM oH pacTaruBaeT abpuChI TaK, YTOOBI CMEIICHHE
MEKJIy ITMKeTaMu 2 1 4 B pa3pese-pa3BepTKe ObLIO TaKUM Ke, Kak 1 Mexk 1y 21 u 24. B pesymibrare
MOJTYJalOTCs PACTAHYThIE U3MEPEHN W YBEJIUYIEeHHbIE XOJIbI, YTO, BEPOATHO, HE COOTBETCTBYET
BalllUM OXKHNJAaHMUAM.

Bur MoxkeTe jtocTutb TOrO Ke pesysbrara ¢ nmomomibio extend ignore 23. B sTom ciydae
Therion urHopupyer Bce uaMepenus, MOJAK/I0UEHHBIE K TukeTy 23. OIHAKO, €CJIM €CTh TOJBKO TPH
TOYKHU, BbI JIOJIKHBI YKA3aTh CPEJIHIOI U KOHEYHYIO TOYKU, KOTOPBIE Bbl XOTUTE UTHOPUPOBATH
Ha pa3BépTke, nHade Therion mMoxker BuIOpaTh JPYyryio KOHeUHYHO TOUKy. Ocreperaiitech He
yKaz3beIBaTh extend ignore 24 nocie KoMaHasl equate 4 24. B mporusnom cirydae Therion 6yaer
UTHOPUPOBATH MUKET 4 TPU TeHEPAInN KapThl pa3pe3a-pa3BépTKU.

Hpyras omubKa, KoTopas MOYXKET JOCTaBUTh HEIPUATHOCTH, — 9TO HaIuUcaTh extend ignore
¢ HOMEPOM IIMKeTa, KOTOPBIi He sIBJIsieTCs BTOPBIM HU C HadaJja, HU ¢ KOHIa OOKOBOI BETBU.
Eciu BBI crieiaere 310, TO BCe MUKETHI MEXK/IY YKA3aHHBIM BaAMHU U KOHIIOM OOKOBOI'O X0/ MOTYT
OBITH pa3BEPHYTHI DOJIee cTpaHHBIM 0Opa3oM. Eciu ykazaTh BTOPOil OT MOC/IEHErO TTUKET, TO
MOCJICTHUN TTUKET CMECTUTCA OTHOCUTEIHLHO COOTBETCTBYIOIIErO IMUKETa B IVIABHOM Xoje. Ecim
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extend start 1
extend ignore 21 22

= 5 5

-

extend start 6
extend ignore 24 23

il

.l;‘

Puc. 4.11: Kosbo Ha pa3pese-pa3BépTKe

yKa3aTb BTOPO#l IIUKeT, TO IIEPBBIA NUKET CMECTUTCH.

Mozxker ciayuntbed, 4To Bbl nuiiere extend ignore A B, HO PUCYHOK IIOJIyYaeTCs
NCKaKEHHBIM, KaK ecau Obl KOMaHga extend ignore He yYUTBIBAJIACh. DTO 3aBHCUT OT
[IOCJICJIOBATE/ILHOCTH U3MepeHuii, 1o KoropbiM Therion crpout kapry. [lompo0Oyiite nmoMeHaTDH
MUKEeThl MecTaMU B KOMaHjIle, HAIpuMep, extend ignore B A, m BCE cTaHeT Ha CBOM MecCTa.

OO6BIYHO M3006paKAOT TOUETHYO (MU [IYHKTUPHYIO) JIMHUIO, COEJUHSAIONLYIO JIBE TOUKH,
YTOOBI MMOKA3aTh, YTO OHU 0DO3HAYAIOT OJIUH M TOT K€ ChEMOYHBII MHKET. /{151 9TOTr0 BBI JOTKHBI
IIOMECTUTDH CTPOKY THIIA map-connection B CKpalle, cojiepzKalieM jaBe Todku. [Ipesmosroxknm,
YTO OHU TIPUHAJIEXKAT K PA3JINIHBIM ChEMKAM (UTO BCTPEYAETCsI JAIlEe BCErO), TOIJIA BbI MHIIETE
9TO-TO BPOOE

equate la@survey3l 12@survey24

centerline
extend start la@survey3l
endcenterline

scrap connetionl -proj extended
point 0 O station -name 12@survey24 -from 11@survey24
point 100 O station -name la@survey3l -from 1@survey31
line map-connection
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0 O

100 0
endline
endscrap

CoenuHnTeIbHAS JIMHAS Map-connection He 00A3aTeIbHO JOIKHA OBITH OTPE3KOM IIPSIMOIA,
OHa MOXKeT ObITh JI0O0H KpuBoil. OmHAKO TpsMble JiMHUKA (OOBIYHO TOPU3OHTAJIbHBIE U
BEPTHUKAJIbHBIE) UCIIOJIB3YeTCs, YTOOBI IIOUEPKHYTh, UTO 9TO JUHUs coedunenus. Hampumep,
Hiuzke npusegeHa U-oOpasHast JTUHUS:

line map-connection
0 O
0 20
100 20
100 0
endline

Pesynbrar mokazan Ha pUCyHKe HUXKe, HA KOTOPOM OTOOparKaeTcsd TOJbKO YaCTh ChEMKHU C
COCJIMHUTEJIbHON JIMHUEH.

NUKET 12 extend previous 11 "“i\

surveyzd

nuKkeT1a extend previous 1

surveydl

Puc. 4.12: JIluaug map-connection

IIpumepnr

PazsépTra

PazsépTra xosbia 1
Pazpéprka koibia 2
Pazpéprka xoibia 3
Pazpéprka xoabia 4
PazsépTra Kosbia b

128



4.5 MopduHr 3CK1u30B

Therion MoxkeT UMIOPTUPOBATH OTCKAHUPOBAHHBIE ICKU3bI CHEMOK B PEIAKTOD KapT
XTherion B kauecTBe (hOHOBBIX M300parKeHuil, u reHepupoBaTh BhixogHble PDF-1annbie n3 Hux.
VMIIOpTHPOBaHHBI 9CKU3 MOXKET OBITH 3aTeM MOP(MUPOBAH aJallTHPOBAHHO ITUKETaM IEIIephl.

Mopdunr scku3za — 3TO Tporece IIaBHOM TpancdopManun U300pazkeHus (CKu3a
OOPUCOBKU CTEH U T.JI.) B COOTBETCTBUY C U3MEHEHHEM B3aMMOPACIIOJIOKEHHs OMIOPHBIX 00bEKTOB
(mapkepoB). Tounoe HazBaHUe B Mupe MPodeCCHOHATBLHON 00pabOTKN M300parKeHHi JTIOJIZKHO
ObLI0 OBbI OBITH /[ehopmayus scKu3a, HO CIETCOJIOIH HCIOIb3YIOT ¢JI0BO Mopdune, ITOSTOMY MbI
OyJIeM IPUIePKUBAThCs 9TON0 TEPMUHA.

@ therion penakrop kapr - cavel.th2 : I = | O e
®ain Pegarmposats Orwo  Mowowss

OPade = | % eol#g e LRIINAA | @
-

Macwra6 ‘ Q6HoBNTL Ckpan ‘

ACLUTABHPYFOLLYIE TOUKI A9 KAPTHHKIM
[(28 w20 s w20 |
peanbHble MacLITABUPYHOLLYtE TouKN

0.0 [[0.0 3456202 0.0 |

eapHnupl [m v

doHoBOE
nsobpaxeHne

DoHosble M30OpaKEHNa
cave.png 232.0 -482.0

Bcraska

Yaanums
Pepaxrop
3oHa prcosama

®oHosbie Is06paxKeHia

(lvl (772 x337)
b ] vorem

nosnupa 232-145
2 -145

Mepemectuts 2

KHOMKa BCTaBKU

MoBepx Bcex Moa scenn

gamma L00 Copoc |
|
[Beibepume vomanay. I 00060 [0

Puc. 4.13: donoBoe nzobpakenue

Bam nyxk#HO0 MOphUPOBATH PUCYHOK 9CKI3a B COOTBETCTBUU C IMMKETAMU B CKpalle, a 3aTeM
UMIIOPTUPOBATDH €ro B KadecTBe (POHOBOIO M300parkeHus B peJakTop kapt. [IpeobpazoBannblit
9CKU3 coxpaHseTcs B ¢popmare xvi (BeKTopHOe n3obpazkerne XTherion).

Cuauajia BbI OTKpbIBaeTe B pejaktope kaptT X Therion ckparn ¢ n3obparkeHnemM MCXOIHOTO
(HeMOphUPOBAHHOIO) 5CKM3a B KadecTBe (GOHOBOTO M300parKeHHs.

[Tocie BBIOEpUTE OOBEKT CKpalla, BEIOpAB JIMHUIO CKpAIlla B CIIUCKe HA BKIajke (J6seKmuoL.
Barem HaxMUTE KHOIKY Bemaska (honoso20 uzobpastcenus BKiaaakun Ckpan: B CTPOKE COCTOSHUST
orobpasuTcs coodmmenne Bemaska gona. Temepn, ecin BB METKHETE TI0 (DOHOBOMY M300parKeHUIO,
nzobpazkenue OyeT J1006aBJIEHO B CIUCOK (POHOBBIX M300parkKeHuii, 9T00bl MOP(MUPOBATHCS C
STUMU JAHHBIMU CKpPAaIla.

s cozmanns MOpUPOBAHHBIX SCKU30B BaM HEOOXOJMMO SKCIOPTHUPOBATH KAPTY B
dopmate zvi. B daitne thconfig BBeuTe KOMaHTy:

export map \
-fmt xvi \
-0 cave.xvi \
-layout-sketches on
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Boer MozkeTe He yKasbiBaTh (pOPMAT, €CJIN Y BAC €CTh BBIXOJAHOE UMs (ailia ¢ pacuimpeHneM
xvi. Ecim BB He yKaxkeTe UMd BBIXOHOTO daitna, Therion cozmact daiin ¢ umenem cave.xvi.
Bur mokubl moctaBuTh B layout onmuio sketches on. B kKadecTBe ajbTepHATUBBI BbI MOYKETE
onpeesuThb layout ¢ TIOMOIIBIO TOH ONIuKu U JJOOABUTH €r0 B KOMAHJLY IKCIIOPTA:

layout morph
sketches on
endlayout

export map -o cave.xvi -layout morph

Korna Bbl kommnmiupyere, T.e. 3amyckaere Therion, oH renepupyer 3ampoIiieHHBIH
Bamu xvi-daiin. Ecim Bbl BecraBute ero kKak ¢onoBoe mnzobpaxkenue (Mmenio I[lpaska ->
Bemasums uzobpasicenue niam KHOKY Bemasums usobpastcenue BKiaaku Pon), BBl MOTydnTE
MOPGhUPOBAHHBII 9CKU3 C COOTBETCTBYIONIMME TUKETAME HA XOJICTE PEJIAKTOPA KapT.

C 9TOIr'o0 MOMEHTa Bbl MO2KETE€ IIPOAOJI2KUTL COCTABJIATH KapTy IIEIIEPbI C UCIIOJIb30BAHUEM
MOP(MOUPOBAHHOTO 9CKU3A.

” therion peaakrop kapr - cavel.th2 EIE@

®aitn  Pepartuposate  Okno  Monowp

LbPaEde (2 o] (=] | %

TpaHCchOpMUPOBaHHOE U306paxeHe

onuym

Macwrat | O6HoBNTE ckpan

mMaci BOHPyIOI.LUIe TOUEM ANA KapTHHEN
-2 o020 235 oz |

il Macu pyrLLpIE TOUKN
0.0 |[0.0 [[346202 0.0 |

EANHNUPI Im -

m300pakeHna

Bcrasra

Pegaxrop

3ona pucosatna

bonosbie wBobpaxeHnn

Cavea-fevl——
lcavexwi - IMG1 (3027 x 1710)
D ———

- Berasra | Y6pate |

nosnus 1111531

Mepemecture 111 1531

Mosepx Bcex Moa,scenm

TOYKW MUKETOB XVi usobpakeHve

gamma L00 Cépoc

; 3404.0: 260.0 19:3i

Beibop $poHosoro nsobpakeruna,

Puc. 4.14: MopdupoBaHHbIii 9cKU3

4.5.1 MopdupoBaHHbie 3cku3bl B BeiBoge PDF

Yr0065b! 100aBUTH ITpe0OPa30BaHHbBIN 9CKHU3 K BBIXOAHBIM JaHHbIM PDF, HEeoOXx0ommMO cBsI3aTh
9CKHU3 CO CKpallOM, TaK »Ke, KaK BbI 9TO JIeJIaJIn JIjIsd SKCIIopTa Tvi, U 100aBUTh layout-ormmio
sketches on B kKomany export B dailie KOHPUTYPAIIUN.

4.5.2 Agropurmsbl mopduHra B Therion

B Therion peasmmzoBano deTbipe ajaropurMa MOPGMUHTA:

e line;
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e linear;
e plaquette;
e point.

[To ymosraanuio ucmosib3yercs mepBbiii. Bbl MoxkeTe BbIOpATH JIPYTOil aJaropuT™, yKasas B
thcon fig KomanLy:

‘ sketch-warp algorithm
rje algorithm — oJIHO U3 YEeThIPEX HA3BAHUI BBIIIIE.
B 4wem pasnuiia mMexy 3TUMU aJrOpUTMaMu’

Bawm ne obsizaresibno 910 3uaTh. Bhl MOXKeTe POCTO MOMPOOOBATH UX U UCIIOJIBL30BATH TO,
110 Bam Jiydrie. OHAKO HEKOTOPOE IIPeJICTaB/IeHne O BHYTPEHHEH paboTe aJrOPUTMOB MOXKET
IIOMOYb BaM HOHATH, IOYEMY PE3YyJIbTaT, KOTOPBIN BBl IOJIyYaeTe, HA CAMOM JeJie He BBITJISIUT
TaK, KaK Bbl XOTHUTE.

Astroput™m line u3MeHsieT MOJIOYKeHNe TOUKNA Ha OCHOBE OOPATHOI'O PACCTOSTHUS TOYEK OT
OIIOPHBIX JINHUI U IINKETOB.

Anroputym linear n3MeHsieT 9CKU3 MyTEM JIMHEHHOTO peobpasoBaHus (IlepeMerienne +
BpalleHre), 9T00bl MAKCHMAJILHO aJallTHPOBATEH €10 K JIBYM CAMBIM JIAJbHUM TTHKETAM.

Asmropur™m plaquette pa3zduBaer 3CKNU3 Ha TPEYTOJBHUKN U MPSIMOYTOJIbHUKHI, HCIIOJIb3YS
HUTKY XOJIa B Ka4ecTBe CcKejieTa, U JiepOpMUPYET KazKJIblil U3 HUX OUITHHEHHO.

Asroput™ point u3MeHsIeT MOJI0YKEeHNEe TOYKU Ha OCHOBE OOPATHOIO PACCTOSTHUS TOYKH OT
IIIKETA.

Pasymuna MexK 1y STHMHM aJropuTMaMU MOXKHO YBHUJIETh Ha PUCYHKE HUKe. B KaxKoMm
cIydae IIOJIOXKEHUEe IUKETOB BBIACJICHO 3€JEHBIMH OTMeTKamu. AjroputM linear mpocTo
BBIIIOJIHAET POTOTPAHCIISIINIO 3CKU3a 0e3 KaKoii-mbo gedopMayn n He MOXKeT aJalTHPOBAThCA
K MapKepHLIM TOYKaM. Point uMeeT TeHICHIMIO CO3/IaBaTh BLITYKIOCTH Ha JTUHEHHBIX 1eMeHTaX
Herepbl (HalpuMep, Ha CTEHAX) MEXKIY ITUKEeTAMH.

Anropurmel line u plaquette, KayKeTcsl, CIPABJIAIOTCS CO CBOEH 3a1adeil, OCKOIbKY 00a 9Th
AJITOPUTMa HCIIOJIB3YIOT JaHHbIE HUTKHN XOJ/a B Ka4eCTBE€ OCHOBBI JId cBoeit pa6OTbI. AHFOpI/ITIVI
plaquette paboraer ObICTpee, MOCKOIBKY OH paszduBaeT n3o0parkeHne Ha yIaCTKU U OToOpazKaeT
KaK/JIBII yYaCTOK TI0 OJTHOMY, & aJITOPUTM [ine oToOparkaeT KarXKIyIo TOYKY, B3BEIINBas BKJIAIbI
B KapTy 10 BCeM JIMHUAM cbheMKH. OHAKO ajroputM plaquette MPUBOANT K CUIBHON JIUCTOPCAN
n300parkeHus, KOI/Ia Iaphl IJIAKeTOK B (POHOBOM N300PaKeHUH U Ha M300ParKeHUIX KaPThl UMEIOT
JIOBOJIbHO pasn4nyo dopmy. [losTomy oH siBjIsieTcss SKCIIEpUMEHTAJIbHBIM, 8 PEKOMEHIyeTCsT
HCIOJIB30BATE aJITOPUTM [ine (KOTOPBII UCHOIB3YeTCs [0 yMOJIIAHNUIO).

B noakarasore morphing mupexkropuu samples guctpudytua T'herion ecTh HECKOJIBKO
MOJTHBIX IIPUMEPOB MOPQUHTA 3CKU30B.

4.5.3 JlonmoaHuUTEJbHBbIE TOUYKN

Ecau Bamm janHbie ChEMKHU COJIEpKAT TOMEPEYHbIE PasMepbl (MIN JIPYyTroe M3MEPEHHOe
WJIM PACCIYNTAHHOE PACCTOSHEE), BBl MOYKETE HCIOJB30BaTh 3Ty WHMOPMAINI B MOpGhUHTe
¢onoBoro nzodbpazkenus. s Toro BeI JOJKHBI YKa3aTh Therion, rje Ha (pOHOBOM N300parKeHUH
3aKaHIMBAIOTCS MOMEPEYHbIE pa3Mephl, T.e. IJle HaXOAATCA JieBasg U paBas TOYKHU, U TOUYKH
BBEPX U BHU3, WJIH JTI00ast Apyrasd TOUKa, KOTOPYIO BbI UCIIOIH30BAN B JIOTOTHUTETLHBIX JAHHBIX.

Ucnonwayiite Toukn Tuna extra. Ecim Bbl He yKaxkeTe Kakyio-aubo omruio, Therion Oymer
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Puc. 4.15: Anropurmbr Tparcdopmaninmn n300paskeHnit

IBITATHCST YTaIaTh, ¢ KAKOTO MUKETa Ballle M3MEepPeHue, i BhIOepeT OJIMzKallmii mukeT (B cKpare).
B ciydgae, ecoim Ommke K JIONOJIHUTEIHHOW TOYKE €CTh JIPYTOil MUKET, BbI JIOJI2KHBI UCIIO/IHb30BaATh
omIuIo - from, 3a KOTOPOil ciiejlyeT mMsl muKeTa. Bbl MoxkeTe yKa3aTh 3HAaUEHUE M3MEPEHUsT
(ommust -dist wian -value, 3aTeM YUCIO ¥, ONIMOHATBHO, JINHUIYY U3MEDEHNs1) UIN [PEeJI0CTaBUTh
Therion BBISICHUTB 3TO Ha CBOE ycMmoTpenune Ha ocHope maHHbix LRUD Barmeit cbéMku.

IIpumepnr

[Ipumep orun dist
[Ipumep ucnob30BaHUSA PUCYHKA KaK YaCTU KapThI
[Ipumep Tpancdopmanun n300parkeHust

4.6 HVmmnopt KapT

Therion MokeT UMIOPTUPOBATH KAPTHI TEIIED, CHEMOYHBIX JAHHBIX JIJIsT KOTOPBIX Y Bac
uer [thwiki 6]. HTo6bI cBecTH BMeCTe PUCYHKH CKPAIOB Ha, O POBAHHBIX M300PAKEHHsIX KapT,
JIJIT KOTOPBIX ChEMOYHBIE JIAHHBIE HEJIOCTYITHBI, BbI JIOJI?KHBI IMEeTh HEKOTOPYIO KOHTPOJIbHYIO
TOYKY Ha KaKJIOM CKpalle. 9TO MOTYT ObITh IPOU3BOJILHBIE ITUKETHI, HAIIPUMED, TOYKH, KOTOPbIE
BBl OTMeYaeTe Ha Kapre (mepej TeM, Kak ee ornudposbiBarh) u "cunraere" nukeramu. Jljis sroro
BaM HY>KHO:

e omdpoBaTh KapTy IMEMEPHI ¢ IIOMOIIBIO CKaHepa;

® J[JId KazKI0I'0 H306pa}K€HI/IH OIIPEJICJINTD ITOJIO2KEHNE (BI/IpTya.J'IbHOI‘O) [IUKeTa. JTO IIMKET,
Ha KOTOPOM JaHHad KapTa COCAUHACTCA C OCTaJILHON YaCThIO IICIEPDbI;
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e onpesieuTh "cbeMKy'" ¢ 9TUM ITMKETOM, €C/I OHA HE IMOSIBJISICTCs Y2Ke MPU JIPYTOil CheMKe
TeTEPHI;

® CO3JIaTh HOBBIN CKpall, B KOTOPBII BbI UMIIOPTUPYyeTEe N300parkKeHne KapThl B KAUECTBE
domna;

® OIIpeJe/INTh MacIITad U IIOBOPOT 3TOI0 M300parkeHHUsl B CKpalle: eCc/ii U300parkeHue
nMeeT MaciTabHyIo JinHedKy (HampuMmep, orpe3ok 10 M), BbI MOKeTe WCIOJIb30BaTh
JIBA MaJIEHbKMX KPACHBIX KBaJlpaTa ¢ Hell, KaK U JJis 1olepevnbix cedennii. [lomectnre
(meperalTe MBIIIBIO) KBAJIPATHI HA KOHIAX IMIKAJILI 1 ycTaHoBuTe KoopauHatsl (0,0) u
(Xm,0), rme X — jqummHa orpeska B Merpax. [lomHnTe, uTo KoOpanHaTa "X" yKasbiBaeT
Ha BOCTOK, a KoopauHaTta "y" — Ha ceBep.

® HAPUCOBATH CKPAIl, UCIOJIL3Yysd OTCKaHUpOBaHHOEe m3obpazkenue. /[obaBbTe TOUKY THUIIa

station s MMKeTa TOJIKJIIOYEHUs U yCTAHOBHUTE JjIsI Heé omruio -visibility of f, a1obb
OHa He 0TOOparkajlach Ha KapTax;

® CIOIb3YiTe KOMAHJTY J0iN, YTOOBI COeIUHUTH CKPAIl C JAPYTUMH.

4.6.1 IIpumep

B sTroMm npumepe ncnoib3yioTes pUKTUBHBIE JaHuble. [Ipemooxkum, y Bac ecTh aiir
n3o0pakerus kapTbl nodata.gif. Co3maiiTe HOBBIN daityi KapThl nodata.th? mis ckpamna 6e3
JTAaHHBIX ChEMKI.

B daitne nanubix nodata.th onpenenure "chéMKy" ¢ € IMHCTBEHHBIM BUPTYAJIBHBIM ITHKETOM
1 u ¢ momorpio equate "oroxkgecTBuTe" €ro ¢ peaJbHBIM IMMKETOM IEIepHON ¢béMKU. Hurky
X078 OIpPEJIEISITh He HYZKHO.

survey nodata
input nodata.th2
endsurvey

equate 10nodata 40s1

join linea_sx@nodata:0 sl_sxf@sl:end
join linea_dx@nodata:end sl1_dxf@s1:0

B daiine nodata.th?2 mmnoptupyiite nzobpazkenune nodata.gif B KadectBe (poHa. 3aTem
cosmaiire ckpatn (id ”scrap nodata”), ykaxkure ero mpoeknuio (n.aan) Ha BRIajake Ckpan
U UCHOJIb3YyHTEe MaJIeHbKIE KPACHbIE KB IPAThl, YTOObI OIPEJIEIUTH MACIITA0 U OPUEHTAIUIO
cKpara.

JlobaBbre TOUKYy THHa Sstation i nukera 1. HapucyiiTe jimHum ckpara BceX JIPyrux
CHUMBOJIOB 1 TEKCTOB. HaKOHeL[, IIOAKJIIOYUTE 9TOT CKpall K OCTaJIbHBIM C ITOMOIIIBIO KOMaHIbI
J0oin, KaK IIOKa3aHO B IIPUBEJIEHHOM BBIIE KOJIE.

Ha pucynke mokazan ckpalr 1 OKOHYATETLHBIN Pe3yIbTar.

[Mocnenuee 3ameuanne. Eciu y Bac ectb peajibhble (reorpadudeckie) KOOPAMHATHI JIBYX
TOUYEK Ha KapTe, Bbl MOXKETE yCTAHOBUTH MacmiTab (M MOBOPOT) MMIOPTHPOBAHHON KapThI C
MTOMOIIBI0 KOMaHIbI fix B (aiiie JaHHBIX CheMKH,

fix pointl X1 Y1 71
fix point2 X2 Y2 Z2

Takum oOpazoM, WMMIOPTUPOBAHHBLIE CKpAIlbl TOJYYAIOT TaKKE BEPTHUKAJJILHYIO
nH(MOPMAITHIO, YTO JIeIaeT BO3MOKHBIM OKPAIIMBAHUE KAPThI MEMEPDI 110 BHICOTE.
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Touka "station -name 1"

obnactb "blocks”

rpaHnubl obnacTtn

"blocks" cKkpan B kapTe

cKpan kapTa
Puc. 4.16: Ckpair 6e3 ¢bémMKn

4.6.2 Hcnoab3oBaHNe KOHTPOJbHBIX TOYEK

KonTposbabIe TOUKH, UCIOIb3yEeMbIe /I COeINHEHNS CKPAIIOB, He 00sS3aTe/IbHO JTOI2KHBI
OBITh IUKeTaMu. Ecam y Bac ecThb KOOpAMHATHAsI CeTKa Ha KapTe, Bbl MOXKETe YCTAHOBUTH
peasibHble KOOpAMHATHI X, Y (B HEKOTOPOil reorpaduveckoil cucTeme KOODMHAT WM B
POU3BOJILHOI CHCTeMe KOODJIMHAT KapThl) JBYX TOYeK B ckpare. Vcmosbayiite pegakTop
kapT XTherion, Bkaajgky Crpan. 9To MO3BOJIUT OTKAJIUOPOBATH CKpall, T.€. OIPEIE/UThH €ro
OPHEHTAITIIO U MacIITabd

Ecnu Bbl oTKamMOpyeTe Bce CKpallbl TAKUM 00pa30M, OHU OY/yT IPABUJILHO Pa3MeIleHbl Ha
kapre. Eciu BbI ucnosib3yere reorpadudecKyo CHCTEMY KOOPJMHAT JJIsi PEAJTbHBIX KOOPIUHAT
KOHTPOJIbHBIX TOYEK, J00aBbTe OIIHUIO -CS B CKparbl (Hampumep, -cs UTM32).

Hamnpumep, Bbl onudpoBbiBaeTe 9acT KapThl. 3aTeM Bbl OTKPBIBAETE PEJIAKTOD KapT
XTherion u cozpaére noble aityibl .th2, 10 oHOMY 718 KarXK 1010 n300pazKeHus, ¢ IX CKparaMu.
Bw1 kammbpyere ckpal, nepeTacknuBas KOHEYHblEe TOYKHM KPACHOWU CTPEJIKM B JIByX TOYKAX
KOODJIMHATHOW CETKHU U 3aIlUChIBasi peajibHble KOOPJAMHATHI ToueK Ha BKJajke Ckpan. BozmoxHo,
BaM IPUIETCH HACTPOUTH MACIITA0, YTOOBI YBUJIETh CTPEJIKY. 3aTeM BbI PUCYETe CKpall CO BCeMU
ero jeranasaMmu. Her HeoOxoaumocTn J100aB/ISTh TOYKU ITHKETOB.

B ucxomnom daiiie nn HerocpeacTBeHHO B (haiiie theon fig BBl muineTe CbéMKY (survey),
KOTOpast BBOAUT (bailibl KApT U COOTBETCTBYIONINE KOMaHIbI join. Hampumep, cieayronmii Ko
BKJIIOUEH B theon fig:

source
survey t -title "map import"
input t1.th2
input t2.th2
join sl s2
endsurvey
endsource

Ha npuBenénnoM HuzKe pUCyHKe MOKa3aH peakTop KapThl Xtherion, oTKpbITHIi Ha cKpare
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(BepxHsisi 4acTh KapThl). 1306pazkeHre KapThl UMeeT YEPHYIO CETKY, a 3aCeUKH, OIPAHIMINBAOIINE
KOHEI[ Y9aCTKa, OTMEYEHbI JIBYMsI KPACHBIMH IITPUXAMU, HAPUCOBAHHBIME Ha, M300ParKeHNUN
KapThl. Y CKpalla ecTh CTeHbl (CuHMe), JuHus Koojma (dbuoseroBas) U TOYKa-yKa3aTesb
HaITpaBJIeHUs TedeHus Bobl. KpacHas cTpesika 0603HaUaeT KaJnOPOBKY CKpama. DTUM JIBYM
OIOPHBIM TOYKAM Has3HadeHbI JeiicTBuTesbable KoopauHatsl (0,0) u (10, —15), mocKoJIbKy OCh
X HaIpaBjieHa BIPaBO, & OCb Y HallpaBJIieHa BBEPX.

f therion peaaktop Kapr - t1.th2 == “
®aitn  Pegartuposate Orro  Momowp

ODPEde  s2e HEHEF & col# LAIMNGA @
/ ‘ e

Bcrasra Yaanume

nepeas MaclTabHasa Touka

Berasuts no 1D

id sl

- Apochuye
— —
Macwrab O6HoBMTE CKpan ‘
MB(I.LITEGHPV\'DOI.IJHE TOUKH ANA KapTHHEN
———— 46.25 [2025  Jlue2s [-wmeas ]

Peaanhle macwTa bl"JyPOLLI‘IIE TOoukn
0.0 [[0.0 [[10 [[-15 |

ML [m 2

DoHosble 300pakeHns

Bcrasra Yaanute

Peaaxrop

CoxpaniTs TercT
Joma prcosanma

-131:-328 - 335:140
[(3Lo [-328 335 |[140.0 |

YeTaHoBUTE Asto ‘

mMacwTab 400% -

®oHoBbIe IBO6pKEHNA

BTOpPaA Mac wTabHasa Touka -

Bcraska | Y6pare

7 | el nosuuya 0:0 j

Beibepue romanay. — 146.5:-202.5 20:20

Puc. 4.17: ImniopT KapThl 1 MacIITadupoBaHue

4.6.3 Nmmnopr DXF/SVX

[Tpeobpaszosanne u3 Scalable Vector Graphics (SVG) B dopmar Therion He siBiasiercs
IpOCTHIM, TToToMy 4To hopmar SVG sBistercst 00mmM (hopMaToM [1JisT BEKTOPHOI rpaduku, B TO
BpeMst Kak (aityibl KapT Therion sBisiorcs cruenududaecKuMu st THPOPMAIMOHHBIX JAHHBIX O
nerepax.

Tem ne menee, XTherion moxker mmmoprupoBath janubie u3 daitzo DXF/SVG. Tis
9TOrO IepeiiuTe B PeJIaKTOp KapT U OTKPoiTe HOBBIA (haita. 3arem BoiOepuTe MeHno Patin ->
Omxpwuims u BeibepuTe daitn svg wim drf 1 uMIopra.

XTherion pasbuBaer HUTKY XOJIa HA YaCTH B y3JIaX Pa3BUJIOK (IMKETHI ¢ TpeMs Ui GoJiee
HalpaBjeHusIMu n3Mepennit). OH He mMmnopTupyet crenbl (u3 daitaa DXF), Ho ummoprupyer
OIpPaHMYMBAIONLYIO0 PAMKY B BHJE HAOOpa U3 YETBIPEX OTAEJbHBIX CTPOK.
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k. Bouep (J. Bohnert) nanucan Python-ckpunr mist npeobpazosanust daitiios SVG B
dopmar th2 g Therion. dror ckpunt nocrynen na Therion wiki. Opranusanust 1aHHBIX O
nermepe B ¢aitre SVG Bo MHOTOM 3aBUCHT OT JIMTHOTO BKYCA: TaK K€ KAK BBIOOD IMUPUHBI JTMHAN
W pasjieJieHre JaHHbIX O Helepax [0 CJIOsIM, B 3aBHCHMOCTH OT UX THIIA. BHeNHuA cKkpunT (1m
nporpamma) obsagaer 6oJbIeii THOKOCTHIO, YeM IIPOCTOe MPeobpa3oBaHKe, Peajn30BaHHOE B
Therion, u MoxkeT ObITH JIETKO IANTUPOBAH K JIDYTOMY CIOCO0Y OpraHu3aliuu HHGOPMAINHT B

daitsre SVG.

CorelDraw xpaHuT JuHeiHbIe JaHHBbIE B OTHOCHUTEJIbHBIX KOoOpAuHaTax. UTOOBI
Ipeodpa3oBaTh €ro B aDCOTIOTHBIE KOOP/MHATHI, BBl MOXKeTe 3arpy3uTh ero B Inkscape, a 3arem
coXpaHuTh Kak o0braHbI SVG-daiin. B mporecce BbI MozkeTe 0ThUIBTPOBATE BCE IpapuIecKie
9JIEMEHTBI, KOTOPbIe BaM He HyKHbI. B mpoctom (opmare SVG ¢TpoKM TIpeIcTaB/IsgioT cOOOit
Kybudeckue KpuBble besbe ¢ euHnIHbIME ToOuKamu (¢ npedukcom M) win TpoKamu ¢ TOIKOl
1 KOHTPOJIbHBIMU TouKamu (¢ mpedukcom C').

Haxkomerr, BbI JI0/KHBI OTpelakTupoBaTh Python-ckpunt, aTobbl HacTpouTh MaciiTab
orobpazkenusi XTherion (crpoka ## XTHERION #+# xth _me_ area_zoom to 2, tie
SHAYEHNEM sIBJISIETCsI IIPOIEHT YBEJIMUEHNUS), & TaKKe MaciTab ckpamna (T.e. TDaHUIbI CKpara B
omun -scale).

ABTOD mpeIaraeT CIEIyIONIyI0 CTPATErni0 TPeo0pPa30BaHUs: BPYIHYIO U3BJICKUTE BCE
CHMBOJIBI OJTHOTO Bijia (HAIIpUMED, KAMHH, KOHTYPHBIE JTUHIUH) ¢ oMoIbio Inkscape u coxpannte
X B BHJIE OTJEIbHBIX (haityioB th2 ¢ mpaBU/IbHBIM ONMUCAHNEM CTPOKHU. 3aTeM O0beNHUTE BCE B
omHOM aiiyie th2 ¢ IOMOIIBI0 TEKCTOBOIO PeIaKTOopa.

4.6.4 TpaccupoBanue

TpaccupoBka aunuit — 310 dpyuknua X Therion, KoTopas IO3BOJIIET aBTOMATUYECKH
cozytaBaTh jiuHun Therion myTéMm TpaccupoBKHU JIMHUI Ha M300paskeHnu KapThl. Bl HaUYMHaeTe
HOBYIO JIMHUIO ¥ BBIOMpaeTe mapy TOYeK Ha JIMHUKM KapThl. 3aTeM HaxXMmute Pedaxmuposarue
aunuu, tapamerp Tpaccuposka aunuu?: XTherion HaumnaeT 100aBIATh TOUKN JHHUH, CIEJIYs
JIMHUU Ha Kapre. Pe3yabTupyiomiast JuHusS OOBIMHO UMEeT MHOTO TOYEK; IYTOObI YMEHBIIHUTh UX
KOJIMYECTBO U CJIeJIaTh IJIaBHYIO JIMHUIO, HAXKMHUTe KHONIKY [Ipeobpazosamsb 6 Kpueyio.

WNuorpa TpaccupoBKa JIMHUU MOXKET OBITH HeyiaadHoil, moromy 4to XTherion moxker
HEIPABUIHLHO MPOJIOJIZKUTD JIMHUIO OT TOYKH, IJIe JIpyTas JIMHUAs TPUOINKAETCI K OTCIEXKUBAEMOTA.
B sroMm cirydae pa3pekbTe JIMHUIO B MOCJAETHUN YIAYHON TOYKE W yJIAJUTe JIUITHIO YacTh,
JI06aBbTe HECKOJILKO MPABUJIBHBIX TOYEK U MPOJIOJIKaliTe TpaccupoBKy (KHONKa ITpodoastcumo
MPACCUPOBKY.

Pezysibrar 3aBUCHUT OT KadecTBa KapThl; JIyHUIlle, €CJIU JIMHUM KapThl aKKypaTHbIE U C
XOPOIUM KOHTpacToM. Ecjim JInHns KapThl cepoBaTas, cJe]l JUHUU JIETKO MOoTepdaTh. DyHKIms
TPACCUPOBKH XOPOIIO paboTaeT /It OIudPOBKN KOHTYPOB TONOTpadUIECKUX KapT UJIN JIJIsd
kouBepTaruu B Therion crapeix kapt nemep. Ona Gecroiesna st TPI3HBIX MEMEPHBIX aOpUCOB.
Ectb npobsiembl ¢ octpbivMu yriamu. Ha pesyabrar Takzke BiUdeT W pas3pelieHne MpocMoTpa
(yBenmuenue).

[TpeobpaszoBanne B Kpusbie bBesne (kuomka [Ipeobpasosamsv 6 kpuseyro) paboraer st
JI060# JIMHUM, & He TOJBKO I TPACCHUPOBAHHBIX JuHui. TakuM o6pasoM, Bbl MOXKETe BBECTH
JIMHUIO, OIIPEIeIIeMYI0 MHOXKECTBOM TOYEK, a 3aTeM 1mo3BouTh Therion mpeobpa3oBaTh ee B
IJIQIKYIO KPUABYIO.

2B nepeBojie JaHHBI IIyHKT B KOHTEKCTHOM MEHIO Ha3bIBaercs IIpocaedumb AuHUI0, OH K€ B GOKOBOM MEHIO
B pasgueiie Jlunus HazbiBaercst IIpodossicums mpaccuposky.
3 Mannas onmus paboTAET TONLKO €CIM B JUHHUE HI Y OJHON TOUKH HE CTOUT IYHKT C2AG0UMD.
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Puc. 4.19: TpaccupoBannas JIMHUS KOHBEPTUPOBaHA B KPUBYIO

IIpumepnr

MMmopT KapThl

4.7 HVMnopTt cbEMOK

Therion Moxker MMIIOPTHUPOBATH JAHHbIE HUTKU XO/Ja CHEMKH, MOJIyYEHHBIE JPYTUMEI
porpaMMaM¥, U UCHOJIb30BaTh UX IIPUA CO3JIAHUN KapT.

Therion He MOXKeT HCIIOJIB30BATh JaHHBIE CHEMKH, 3alliCaHHble B dopmare Survex.
@opwmar JIaHHBIX CbéMKN Therion HeMHOTO oT/IM4IaeTcs OT popMaTa SUrvex, U Bbl HE MOXKeTe
NMIIOPTUPOBATh HeoOpaboTaHHbIe JaHHBIe survex. O IHaKO BBl MOXKETe NMIIOPTHPOBATH (aili
JIAHHBIX .3d, CO3/IaHHBIN ¢ TTOMOIIBIO SUrvex.
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4.7.1 Source

Eciu y Bac ectb januble ¢béMKHI B (bailie BHEITHEH TOMOCHEMOTHON MPOrPaMMBI (SUrveyx,
compass ¥ T.JI.), U Bbl XoTHTe 00paborarsh ux ¢ momoirsio Therion, Bel MoxkeTe co31aTh MPOCTOIL
daitn theonfig, koropsrit mmmoprupyer daiin ganubx. Hanpumep:

encoding utf-8

# input the various layouts
input ../thconfig

source
survey the_cave
import cave.plt
endsurvey
endsource

export map -output cave.pdf \
-proj plan \
-layout-debug station-names \
-layout base

BaxkHbpIM MOMEHTOM ABJIAETCS TO, 9TO BC€ JaHHbLIE CBHEMKH IIeniepnl u a6pI/ICbI 3aKJIIOYCHBI
MeXKAYy KOMaHJaMMH Source — endsource.

Ecmum mMmmoprupyemble TpEXMepHBIE JTaHHBIE OTHOCATCS K Teorpadudeckoil cucreme
KOOD/IMHAT, BbI MOXKeTe YKa3aTh MX B KOMaHJEe MMIIOPTa C MOMOIIbI0 onnun cs. Hampumep,
import cave.plt -cs UTM32. Ecim Bbl He yKa)kKeTe KaKylo-Jn0O CHCTEMY KOOD/IMHAT,
IIPEJIoIaraeTcsd JIOKaJIbHas CUCTeMa KOOPJANHAT. Bbl He MOXKeTe CMEIMBATD JIAHHBIE B CUCTEME
KOOP/IMHAT C APYTUMHU JaHHBIMA B JIOKAJBHOU CACTEME KOODJIUHAT.

4.7.2 Nmena

Komanma s storo — import. OHa npuHIMaeT B KadecTBe apryMeHnTa uMs daiiaa s
UMIIOPTa 1 UMeeT CJICAYIOIUe OIIITUMI:

® -surveys OIpe/e/sdeT, KaK WHTEPIPETUPOBATH HA3BAHUS ITUKETOB OTHOCUTETHHO
BHyTpeHHeil nepapxun uméH Therion. Moxker ObITh create (110 yMOJTIAHUIO), uSe WUIN
1gnore;

e -filter compoBoXKTaeMbIii TpeUKCHOM CTPOKOI, yKa3blBaeT Ha yaajleHue mpedukca u3
HazBanuii nukeroB. Hamnpumep, c -filter top. BxomHoe mms rmkera top.middle.sub.1
dunbrpyercs B middle.sub.1 mepei BcraBkoit B uepapxuto umén 1 herion;

e -cs (COMPOBOXKIAETCS UMEHEM CHCTEMBI KOODJIMHAT) OIPEJIe/IsieT CUCTEMY KOODJIMHAT JIJIst
(pUKCUPOBAHHBIX ITMKETOB;

e -calibrate O3BOJISIET CMECTUTH KOOPAUHATEI XY 7 UMIOPTUPYEeMbIX ToUueK. Hampumep, BbI
MOZKETe UCIOJIb30BaTh -calibrate "0 0 0 1529376 5089122 1875", 4T00OBI YCTAHOBUTH
KOODJIMHATHI BXO/[a, Korja B (aiisie orn ycranossensl Ha (0, 0, 0).

DddekT onrun -surveys 3aBUCUT OT YPOBHs, HA KOTOPOM HaXOJIUTCH KOMaHIa import B
uepapxun cbéMiu. [lpu -surveys use therion GyjeT mbITaTHCS MCIIOIB30BATH CYIIECTBYIOIINE
ChEMKE (M BIIOZKEHHBIE ChEMKH) 9TOT0 ypoBHs. Hampumep, paccMOTpUM CJIe Iy OMuii HMIIOpT
.3d daitna ¢ umenem nmmketa top.middle.sub.1:
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survey top
import file.3d -surveys use -filter top.
survey middle
survey bottom

endsurvey bottom

endsurvey middle
endsurvey top

Therion cuadayia oTdunabTpyer npedukrc top, octaBidad nmsa middle.sub.1. Jlanee Therion
MOITBITAETCST MCIIOIBb30BATh CheMKY middle, 1 MOCKOJIBKY TaKasd ChEMKa ITPOBOIUTCA HA YPOBHE
import, on mensieT ums Ha sub.1@middle. 3aTem OH TOIBITAETCH MMPOBEPUTH UMSA sub Jisd
BJIOYKEHHOI cbéMKHU middle, HO He HAWJIET €ro, MOITOMY UMsI OCTAHETCS TPEKHUM (€C/In ero
HaiiTn, oHO craner 1Qsub.middle).

[Ipu 3navenun create, cozmaiorcd u BerapidioTced B uepapxuio Therion nmena cbémku,
COOTBETCTBYIOINE nMeHaM nukeToB. Hampumep, ecsm nuker mmeer uMms top.l, To Therion
co3/1aéT CbeMKY top 1 HasbIBaeT nukeT 1Qtop.

[Ipu ignore cbéMKH HE CO3TAIOTCS.

Y KoMaHIBI Scrap ecTb ounud g upedurcoB u  cyddurcoB wumén, -station-
names prefix suf fix. Hanpumep, -station-names top. [] o3mawaer, 9TO WMeHa BCeX
00BEKTOB CKpala UMeIOT mnmpedukc top. u He umeioT cyddukca. B aTom cirydae point-omnrus
-name 1 nHTEpIpeTUpyeTCd TakK, Kak nMms top.l.

Takke BO3MOKHO J106aBUTH cyddukchl. Hanpumep, ¢ -station-names [] @top orusa
Touky -name 1 gaér ums 1Qtop.

Hexkotopnie 3amevuanmst:

e Baykino nomecTuTh KOMaHIy ¢mport BHYyTph O10Ka survey. B T'herion nukeTs u nu3aMepeHus
JTIONIZKHBI OBITh B KOHTEHepe survey — endsurvey.

e MoxKHO MMIIOPTHUPOBATH IMUKET JBazkIbl; Therion He m1aéT HUKAKUX IIPELyIPErKICHMIA.
Ecnn 661 5170 OBLIO He Tak, HEJb3si ObLIO ObI pPabOTATh C JIOKAJHBHBIM U IJIOOAJIbHBIM
3d-daitiom 6e3 usmenenust GailjioB JaHHBIX (T.e. KOMMEHTUPOBATH KOMAHLY import Ha
JIOKQJILHOM YPOBHE, KOIJIa PUCYTCTBYET TJIOOAIBHBIN yPOBEHD 1mport).

e Moxker noTpeboBaThCs J0OABUTH IIyCThle KOMAH/Ibl SUTVEY MOC/Ie KOMAHIbI import, ecjan
3aJlaHa ONIU -SUrveys use, 9ToObl IMeHA ChEMOK OIIPEJIEIS/INCh B NEPAPXUN ChEMOK
Therion, ¥To COOTBETCTBYET MMEHAM, UCIOIB3yEeMbIM HA PUCYHKAX.

4.7.3 HNMwmoopt .3d daiina

B cienyromux npuMepax ofHa JacTh HUTKHU XOJa IpeJicTaB/ieHa B Bujie daiiia JTaHHbIX
survex, a Jpyras dacTb — B (aiiine mamabix Therion. @aitn KoHduUrypamum nMeer KOMaHLY
source global.th, a daitn global.th opranusyer mannabie. Beé comep:kurcs BHYTpH KOHTeHEPa
cbéMmku middle. ITosromy HazBanus rnmukeroB nu3 3d-daiia surveyx GUIbBTPYIOTCS Ha BBIXO/IE
npeuKCOM top., U UCHOJB3yeTCs nepapxus cbéMok. Chémka middle nveeT BIOKEHHYIO ChEMKY
bottom mn comep:kut daitn ckpana middle.th2. Ects komanma equate s 0TOXKIECTBJICHUS
JIBYX nukeToB: sub.2@middle n3 daitna 3d surveyx u 1Qsub.bottom.middle 3 daitna qaHHbBIX
Therion. Hakonerr, ecTb KOMaHIbI JOIN JIJisi COCIUHEHUS JTUHUN CTEH.
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survey global
import global.3d -filter top. -surveys use

survey middle
survey bottom
input bottom.th
endsurvey bottom
input middle.th2
endsurvey middle

centerline
equate 10@sub.bottom.middle sub.20@middle
endcenterline

join ml_sx@middle:0  b2_sx@bottom.middle:end
join ml_dx@middle:end b2_dx@bottom.middle:0
endsurvey global

Ucxonubtit daitn surveyx, uz Koroporo coziaéres 3d-daitr:

*begin top.middle.sub
*export 2

*end top.middle.sub

ObpatuTe BHUMaHME, 9TO MUKET 2 3TOH HUTKU XOJa Ha 1yiobajibHOM ypoBHE global momken
Ha3bIBaThCs Kak sub.2Qmiddle, moromy 4o npedukc top. ObLI yaaaéH, a middle ncrnoap30Baaach
B MEPAPXUU CHEMOK.

®aitsr bottom.th mamnex cnémku Therion:

survey sub
centerline

endcenterline
endsurvey
input global_bottom.th2

Ob6paruTe BHUMAHNE, YTO CKpall BCTaBjsgeTcd Ha yposHe bottom.maddle.global nepapxun
cbéMoK. [loaToMy KOMaHIBI join OTHOCATCA K JUHHUSM cTeH ¢ cyddukcom Qbottom.middle
(KOMaH/Ibl PACIIOIOKeHbI Ha ypoBHE global). TouHo Tak ke MUKeT 1 B 9TOH HUTKE XOJ1a Ha yPOBHE
global noxuaBIM 00pa3oMm HasbiBaeTcs 1Qsub.bottom.middle.

Qaitn ckparra bottom.th2 numeer Bu:

scrap scrapl -projection plan -station-names [] @sub -scale [...]

point 419.0 610.0 station -name 1
endscrap

Omms -station-names TOBOPUT, YTO MHUKET, 3allMCAHHBIN ¢ -name 1, nmeer umst 1Qsub.
[TockosbKy 3TOT haiiy BKIOUYEH Ha ypoBHE bottom.maiddle.global, na yposHe global 3Ta Touka
HasbiBaeTcd 1Qsub.bottom.middle.

@aitn ckpara middle.th2 nmeer Bu:

scrap scrapl -projection plan -station-names sub. [] -scale [...]
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point 622.0 440.0 station -name 2
endscrap

B sTom ciyuae Touka, HanucanHas ¢ -name 2, uMmeeT uMs sub.2. Ilockoyibky 3ToT baiin
BKJIOUEH Ha ypoBHe middle.global, ypoBenb global ccblmaercs Ha 9Ty TOUKY Kak sub.2@miaddle.

Jlanuble B JiereHjie KapThl MOTYT ObITh HEBEPHBIMHU, TOCKOJILKY daiir .3d oTHOCHTCH KO
Beeil rerepe. Wookey ciipocusi, Kak Iepeorpeie/InTh 3HaUeHne JJIMHbI Terepb cavelength
(2006.09.20). C. Mynpax (S. Mudrak) orermit:

[Ipocro jm00aBbTEe B BAlll MAKET TaKUE CTPOKHU:

code tex-map
\topoteam{Your team.}
\cavelength{1000\thinspace{}ft}
\cavedepth{300\thinspace{}m}
endcode

Ha nambbiit MOMEHT survex He rmomemniaeT MHPOPMAIMIO O TOIOCHEMIIUKaX B daitr .3d
[TosTomy Therion He MOXKET BKIIOYATDH €€ B BBIBOJI.

CymecTByer Takzke 1mpobdjema ¢ pa3zpe3oM-pa3BépTKoil. Pazpes-paszséprka B T herion ne
Ipe/IHa3HAYEHa, JIJI UCIO/IBL30BAHUS ¢ pa3BOPOTOM mMmiopTupyeMbix 3D-daiiios. Bam namo
UMETh BO3MOXKHOCTH KOHTPOJIMPOBATH HAIIPABJIEHUE PA3BOPOTA, UCIOJIb3Ysl MePEKII0IaTe b
extend B Os10Ke centerline. B yacTHOCTH, BBI MOXKeTe yKa3aTh KOHKPETHBIE MUKETDHI, C KOTOPBIX
Therion Gyner HadMHATH pa3BOpadMBaTh HUTKY Xoja (mepekiodarennb extend start, mocie
KOTOPOI'O CJiejlyeT Ha3BaHue [UKeTa), U Halpas/ieHue pa3séprku. Hamnpumep:

import cave.3d -surveys ignore

centerline
extend start 2 # start xelevation from station 2
extend right 8 # extend right from station 8
extend left 12 # extend left from station 12 onward
endcenterline

4.7.4 HWNwmnopt ¢aiiaos .plt

Ecnu BbI 06pabarbiBaere manHble chéMku ¢ nomornbio Compass [12], Bel MoxkeTe OO0
caMu 1peobpaszoBaTh Bamu daiiibl .dat B daiiabl .th ¢ momorbio mpocToro ckpuira, JIOO
uMoptupoBarh daitier .plt B Therion.

Hanpumep, npeanosioxkum, 4ro y Bac ecTh ciaemytonuii daiin example.dat (win
cooTBeTcTBYIOMNIHiT baitn example.plt):

SURVEY NAME: first.dat
SURVEY DATE: 7 24 2006 COMMENT:
SURVEY TEAM:

FROM TO LENGTH BEARING INC LEFT UP DOWN RIGHT FLAGS COMMENTS

1 2 10.00 90.00 0.00 1.00 2.00 0.00 1.00
2 3 10.00 180.00 0.00 1.00 2.00 0.00 1.00
3 4 10.00 90.00 0.00 1.00 2.00 0.00 1.00
4 5 10.00 180.00 0.00 1.00 2.00 0.00 1.00
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Bbr moxkere nanumcars .th daiin ganubix, KoTopeiii umnoprupyer daita .plt (1 BBoguT
daiin kaprsr .th2):

survey example
import example.plt
input example.th2
endsurvey

Komanpr station point B daiine kaprel example.th2 MOTyT cChLIaTbCs Ha UMEHA ITUKETOB
B (aiine .plt, nampumep, point 593.0 241.0 station -name 4.

IIpumepsr

Nwvmopr 3d daitna
Nnmmopt plt daiiia

4.8 JIpyrue coBeTbl

4.8.1 Paitjbl CHLEMOK

MoKHO OTKPBITH HECKOILKO (DailioB ¢bEMOK OfHOBpeMeHHO. CHUCOK OTKPBITHIX (hailion
oToOpakaeTcs Ha BKIIKe Datiab, TaHe/n yIpaB/IeHn.

4.8.2 Ilepeynopsimouenune oobekToB B (paiijie .th2

Bxinagka Obsexmor Ha TIaHeIn peJakTopa KapT COJEPXKUT JBe KHONKH [lepemecmumb
ssepx u Ilepemecmums 6HuU3, KOTOPBIE IEPEMEIAIOT BBIJIEICHHBIN 00BEKT COOTBETCTBEHHO BBEPX
WM BHU3 B CIICKe 00beKTOB. [0 cyTH, oHM mepeMeniaoT CTPOKY B CIIMCKE CTPOK, COCTABJIAIONINX
daitn .th2. Komanga [lepemecmumbs 6 1103BOJIsIeT YKa3aTh HOMEDP CTPOKH, Ky/Ia IIEPEMEIATh
BBIOpaHHBIN 00bEeKT. B KadecTBe ajipeca CTpOKM BbI MOXKeTe BBIOPATh CKPAIl: 9TO O3HAYAET, UTO
BBI IlepeMeriaeTe OObeKT B Ha9a/I0 BHIOPAHHOI'O CKpAIla.

4.8.3 Ha3BaHug nmukKeTosB

Orta KoMaHa B daite KonbuUrypamnun nodas/isger UMeHa ITIKETOB Ha BBIXOJIHBIX KapTax:
‘ export map -layout-debug station-names

Y100BI U3MEHUTH pa3Mep UMEH MMMKETOB, HeOOXouMo J100aBuThH Ko MetaPost, ncnosb3ysa
KOMaHIy code metapost. 1o obcyxkmaercsa B pasene b.4.

4.8.4 Pa3BopoT cKpalla Ha pa3pe3e-pa3BEPTKE

Mozker ciiyauTbCsi Tak, 9TO BBl pUCyeTe CKpall Jjisi KapThl pa3pe3a-pa3sBéPTKU ¢
OIpeJIeJIEHHBIM BHIOOPOM OPUEHTAITNH BJIEBO-BIIPABO, & KOTJIa BbI COCTAB/IsIeTe BCIO KAPTY BMECTE,
BaM IoTpedyeTcs obpaTHas OpHEeHTaIus pa3BopoTa. Bbl MoxKeTe J0CTUYb 9TOr0, JJ00aBUB OO
-flip horizontal k¥ onpenenenuio ckpama. JIpyrue 3Hadenns, KOTOpble MOXKET IPUHUMATD OIIINSI
- flip, saBnsioresa vertical u none.

4.8.5 Pa3pbiB suHUN

Yr10o6bI pa3dbuTh JUHUIO HA JIBE B OJIHOW U3 €€ IMPOMEXKYTOYHBIX TOUYEK, HEOOXOMMO
BBIOPATH TOUKY U Ha BKJIJKe Jlunusa (Ha maHesan) BeIOpaTh jeiicrBue Pedaxmuposamsv aunuio
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| Pazdeaumo aunuro. Eciin BaM HY»KHO pa30pBaTh JUHUIO B MeCTe, TJe HeT TOYKHU JINHUH, TO
CHaYaJIa, HeOOXOMMO BCTaBUTh TY/la HOBYIO TOUKY JuHUU (feiictBue Pedaxmuposams aunuio |
Bemasums mouwky Ha BKIaIke JIunus).

Korna Ber paszouBaere nuauio, XTherion 3aMeHsier 3Ty JIMHUIO JIByMs HOBBIMHU JINHUSIMH,
10 OJTHOM JIJIsT KazK0i n3 nByX dacreit mann. Korma Bbl pa3buBaeTe JIMHUIO, KOTOPAsI sIBJISIETCS
JacThio KOHTypa obsacTu, XTherion He oOHOB/IZET aBTOMATUYECKU CIIHUCOK JIUHUI KOHTYpPa
(HampuMep, 3aMeHsist CTapyio JIMHUIO JBYMsI HOBBIMH), & COXPaHseT CChLUIKY Ha CTapyio JIMHUIO.
[TosTOMYy KOMIUJISIIINS BBIIAET OIIHOKY.

Yrobbl ucnpaBuTh 3TO, BbIOEpUTE 00JIaCTH. KOMIMIAIMS BBIJIAET KPACHYIO OIIUOKY;
méakauTe 1o Heit, 1 XTherion BbI30BeT peakTop KapT ¢ BBIJICJICHHON 00J1aCTHIO, BbI3BaBIIE
omn6OKy. IIpoBepbTe, Kakasg M3 ero JIMHUN OTCYTCTBYeT B CKpare. Bbl MoxkeTe NmpOYUTATD
NIeHTU(MUKATOPDI JTUHUN B crucke Ha BKJajke O6aacmu, N KaxKIbli UIeHTH(PUKATOD JTHHUN
0TOOparKaeTcs B CTPOKE COCTOSTHUS, KOTJIa Bbl HABOJUTE MBINIHIO HA COOTBETCTBYIONIYIO JIMHUIO
(cTpoka TmojicBeYnBaeTCst royobIM 1BeToM ). Haitag upentudukatop orcy TCTBYIONIEH JIMHIH,
BbIOEpUTE ero Ha BKjajke Obaacmu U MEJIKHUTE JieiicTBre Bemasums Ha TOH ¥Ke BKJIAJIKE.
Terepb BbI MOXKETE BCTABUTH HOBbIE JINHUK B CIIUCOK 0OJIACTU: HAXKMUTE Ha HUX (IO TIOPSJIKY) B
obsactu pucoBaHusi. Bepanrech B pexkuM BbiOOpa, Haxkap Kiasuiry FSC. Hakowern, ynaaure
crapblil nieHTHdUKATOP JUHUN U3 CIHCKa (JeficTere Ydaaumo Ha BKIaake Obaacmu).

Pazbuenue ymmnnii Takke BIMgET HA KOMaHJIbI join. [lockobKy nmpu pa3douenun JTUHUR
TepseTcd NJIeHTU(MUKATOD JUHUH, KOMaHIbI join, KOTOPble Ha HEE CCBHITAIOTCSH, CTAHOBATCH
HeJleficTBUTeTbHBIMU, U T'herion BblIaeT OMMOKY NMPU KOMITMIAIMU TPOEKTa. Bbl JTOMKHbBI
HA3HAYUTHL WUACHTU(GUKATOD OjHON (W O06erM) U3 HOBBIX JIMHUHA ¥ TIOMECTUTH STOT
nieHTrUKaTOp B KOMaH1y (bi) join.

4.8.6 Kosonusl

Komonubr — 310 y49acTKu KOPEHHO# MOPO/JIbI IOCpein KapThl neliepbl. Hanpumep, dactb
[OPOJIbI B CEepeJIMHE KOJIbIla. DTU 00/JACTH HE IPUHAJJIEYKAT IIellepe U He JOJIKHBI ObITh
OKpAIIIeHbI, T.€. JIOJIZKHBI ObITh "BHe" BU3ya/M3upOBAHHON 00/1aCTH, OIPEIE/ISIONIel melepHbe
XO71A.

Yrob6w! ykazars Therion, 4To crena npunajiekKuT KOHTYPY KOJIOHHBI B CEPEJUHE IEIIEPhI,
Jo6aBbTe K Hell onmuio -outline in. 9ta onIusd yKa3blBaeT, YTO KaMeHb HaxouTcd "BHyTpH"
KOHTYpa (OObIYHAsI CUTyallds 3aKJII0YaeTcsi B TOM, YTO KaMeHb HAXOJUTCs 3a MpejieiaMu
KOHTYDA).

4.8.7 Kouaoannbl

Kouomer, HaBuCaHUA M YCTYIBI JOJKHBI ObITH IIPO3PAYHBIMU, YTOOBI IIOKA3aTh I[BET
HUZKEJIEXKAIIEr0 X0/Ia BHU3Y. XUTPOCTh 3aK/II0YaeTCsA B TOM, YTOOBI C/Ie/IaTh UX IPUHA/JIEZKAIIME
BHEIIHel JIMHUK cKpamna u ckaszarb Therion, uro6sr on He obpesan ux |[M. Ciyka (M. Sluka)
2006.11.26]:

‘ line overhang -outline in -clip off

4.9 PDF arnacel

B stom mpmioxkenum ommcbiBaercd, Kak Therion cosmaér PDF-daiiner mas ariracos.
Therion omnpejensier Heckobko MakpocoB TeX u B KoHIe BbizbiBaer komany TeX \dopage
JIJISI TeHepaIlui BBIBOJUMON CTPAHUIIBI.
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HepeMeHHbIe, HCIIOJIb3YEMBIC IIPU HalluCaHWU CTPpaHUIbI:

\mapbox, upsimoyrosbHas o00sacTh ¢ m300paxkeHweM Kaprbl. OHa uMeer pasmepbl
size _width + 2 x overlap u size__height + 2 x overlap;

\navbox, nose s HaBuranuoHHoii cerku. OHO mMeeT pasmepsl size width x (1 + 2 *
nav_size_x)/nav_ factor u size _height x (1 4+ 2*nav_size_y)/nav__ factor;

\pointer E \pointerW \pointer N \pointerS, conepar HOMepa CTPaHUIL HA BOCTOK, 3aIIa]I,
cesep u 1or (uau 3HavdeHue (), eciu CTPAHUIIA OTCYTCTBYET);

e \pagenum cOIEpKUT HOMEP TeKYIIell CTPAHUIIBL;

e \pagename — 3T0 Ha3BAHWE KAPTHI;

\pagelabel — sro HazBanue crpanurpl. OHO yKasbiBaeTcs layout-onmusymu origin u origin-
label.

Jlpyrue rimobabHbIe IEPEMEHHBIE:

e \hsize;

o \vsize;

e \ifpagenumbering.

Haxkouer Therion ncnosb3yer Makpochbr:

\showpointer#1, oro6pa3nuTh OJMH U3 OCHOBHBIX yKa3aTeJel;

\showpointlist#1 nnsa \pointerU u \pointerD;

\processpointeritem#1|#2|#3\endarg, nis dopmaruposanus. On pacmmpsiercs 10 hbox
C HOAXOISIIEN CChIIKOI:

\hbox\pdf startlink attr /Border[0 0 0] goto name #3#2(#1)\pdf endlink;

\size|#1| ucronb3yercs mjist M3MeHeHusT pa3Mepa mpudTa;

\rm \it \bf \ss \si uCnonB3yIOTCsT 1T M3MEHeHUs CTHIIsT pudTa,;

insertmap BCTaBJIsIeT PUCYHKH.

Jpyrue nepemennbie, yiupasisgeMble Therion, KoTopble MOKHO HCIIOJIB30BAThH, YCTAHOBUB C
IIOMOIIIbIO omIuii layout:

\explotitle \exploteam \explodate;

\topotitle \topoteam \topodate;

\cartotitle cartoteam \cartodate;

\comment,;

\copyright;

\cavelength \cavelengthtitle;
\cavedepth \cavedepthtitle;

\atlastitlepage — 910 UX KOMOMHAITUS;

\iflegend \legendtitle \insertlegent u \ formattedlegend koTopbIii 00beUHSIET TPU
HIPEIbITY IINE;
\ifnortharrow \northwarrow;

\ifscalebar \scalebar.

B 9T0T MOMEHT MBI MOXKEM MPOAHAIU3UPOBATH onpejesenne \dopage, cojepKaiieecs
B ucxonuom aiire Therion "tex/therion.tex". CrpykTypa, MpOKOMMEHTHPOBAHHAS COOKY,
[oKa3aHa Ha PUCYHKe HUKe, Ha KOTOPOM Vbox-bI cuHue, a hbox-bI KpacHbIe.
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\def\dopage{’

\vbox{% +-- riobanbHHE vbox
\centerline{\framed{\mapbox}} +-- IeHTp mapbox
\bigskip +-- IpOMEXyTOK
\line{% +-- "wasBuramuoxHHag"\ IJIUHUSL
\vbox to \ht\navbox{ +-- BhHCoTa vbox kak "navbox"
\hbox{\size [20]\the\pagelabel +-- Ha3BaHUe
\ifpagenumbering\space (\the\pagenum)\fi +-- HOMep
\space\size[16]\the\pagename} +-- uMa
\ifpagenumbering
\medskip +-- IIPOMEXYyTOK
\hbox{\qquad\qquad +-- hbox Touek
\vtop{%

\hbox to Opt{\hss\showpointer\pointerN\hss}

\hbox to Opt{\llap{\showpointer\pointerW\hskipO.7em}}
\raiselpt\hbox to Opt{\hss$\updownarrow$\hss}’
\raiselpt\hbox to Opt{\hss$\leftrightarrow$\hssl}y
\rlap{\hskipO.7em\showpointer\pointerE}}

\hbox to Opt{\hss\showpointer\pointerS\hss}
}\gqquad\qquad
\vtop{

\def\arr{$\uparrow$}

\showpointerlist\pointerU

\def\arr{$\downarrow$}

\showpointerlist\pointerD

}

}
\fi
\vss +-- BEpPTUKAJbHBI IPOMEXYTOK
\ifscalebar\scalebar\fi +-- mgaja

F\hss +-- TOPU3OHTANBHHE IPOMEXYTOK

\box\navbox +-- navbox

}
+

b
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Puc. 4.20: PDF ariac
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I'1aBa 5

I'eorpadnusg

Therion cranoBuTcss Bce 0oJiee MHTEIPUPOBAHHBIM C IporpaMMaMiu  o0pabOTKu
reorpadudecKux JTaHHbIX, B YacTHOCTH, ¢ cucteMamu ['MIC.

Therion MoxkeT UMIIOPTUPOBATH PACTPOBbIE U300PaXKEHUsI TOBEPXHOCTH (€ MPaBUILHOM
reorpaduvIecKoii IIPUBSI3KOIT) 1 0TOOpaAYKaTh UX HAKJIAJBIBAsI KAPTY MEIepbl Ha KapTorpaduio
MIOBEPXHOCTH.

3D-mojiesn, sxcnoptupyembie Therion, 1mo3BoJsOT JIerKO WHTErpupoBaTh ux ¢ 3D-
npocmoropiukamu u ['MC-iporpammantu.

N3z0b6pazkenusi Iemep M TPEXMEPHbIE MOJEJM MOIYT COCTOATH M3 HECKOJIbBKHX '"He
CBsI3aHHBIX" OOBEKTOB: pa3HBIX IIemep, a’dpodOTOCHUMKOB, IIMpPOBBIX Mojeseil pesbeda,
Kaprorpaduieckux KapT. YTo0bl COeUHUTHL UX TaK, YTOObI OHI OKa3aJIMCh B HYzKHOM MecCTe,
MBI JIOJZKHBI TPABUJIBHO CCHLIATHCSI HA HUX, TO €CTh YKa3aTh, I/le OHN pa3MeInalTca B "cucreme
koopauuatr". Jljsg 9TOro Mbl HCHOJIB3yeM KOMaHIy c¢s (cucrema koopawHat). Jlas pasHbix
00'bEKTOB MOT'YT OBITH MCIIOJIb30BAHbI Pa3Hble CUCTEMbI KOOpAUHAT, moTomy 4ro Therion 3Haer,
Kak [peobpa3oBaTh JaHHbIE OJIHOW CHCTEMBI B JPYIYI0. 3a OTCYTCTBUEM CIIEIMAIHLHON CHCTEMBI
KOOD/IMHAT HCIIOJIb3yeTcs: "JoKanbHas" cucreMa: eciim cucTeMa KOOPAWHAT SBHO He yKa3aHa,
Therion npegmoaraer, 9To JaHHbIE HAXOAATCS B "JIOKaIbHOI" cucTeMe KOOpAMHAT. DTO MOXOXKE
Ha "maaBarornryo" cucreMy oTcdéra, KOTOpas elle He ObLIa CBA3aHa C JIPYTUMHU CHUCTEMAMU
reorpadudeckoii mpuBa3ku. MoOKHO UCIIOJIb30BaTh JIOKAJILHYIO CHCTEMY KOODIMHAT, €CJIM HU Y
OIHOI'0 OOBLEKTa HET CS.

KOM&H,H& CS MOZKET ITOABUTLCA B:

centerline yKa3aTh CUCTEMY KOOPJUHAT JIJisi (PUKCUPOBAHHBIX ITUKETOB;

S’LL’I“fCLC@ YKa3aTb cucTeMy KOOpJAWHAT CETKH BBICOT,

import yKazaTb CHCTeMY KOOPIMHAT (PUKCUPOBAHHBIX ITUKETOB B UMIIOPTUPYEMbBIX JIAHHBIX;

layout ykazaTh cucrteMy KOODJMHAT B BBIXOJIHOM layout.

5.1 Tomorpaduieckume KapThI

Komanma sur face B daiiie JaHHBIX UCIIOIB3YETCS JJIsl TO3UITUOHUPOBAHNS KAPTHI MEIIEPbI
Ha Tonorpadudeckoit kKapre [thbook 26]. Dra KomanIa TPUHEMAET B KAadeCTBE apryMeHTa
nmMst daitra nzobpaxkenus (B nojzep:kuBaeMom therion dopmare, Hanpuvep PNG) uiu cetky
TPEXMEPHBIX JTAHHBIX.

B IIepBOM CJiyda€e CUHTAaKCHUC!:
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surface
bitmap filename calibration
endsurface

Brech "filename" — 310 nma daitsta ¢ kKapToit 3emuo#t moBepxHOCTH, a "calibration" —
9TO HAOOP U3 BOCHMU 3HAYEHUI, KOTOPbIE OIPEJIE/IAIT COOTBETCTBAE MEXKJLY JIBYMsI TOUKAMU
Ha n300parkeHun (IUKCeJbHBbIE eJMHUIBI KOOPJMHAT) U JBYMsI COOTBETCTBYOMIUME TOYKAMU
Ha KapTe (reorpaduyeckue KOOPIMHATHI, €JINHUIIAMI U3MEPEHUS 110 YMOJIYAHUIO SBIISIOTCS
MeTpbl). Bam HyKHO JiBe TOYKH, YTOOBI PACIOJJOXKHUTH KapTorpadudeckoe nu300pazkeHue
OTHOCUTEJILHO KapThl remiepbl. PakTrdeckn n300pazkeHue MoBOPAYNBACTC, MaCIITAOUPYETCd 1
Tparchopmupyercs (6e3 casura).

Hanpuwmep:

surface
bitmap grigna.png [0 1176 1529079.8 5089914.6 854 186 1529802.9 5089076.7]
endsurface

B srom npumepe nzobpaxkenune nmeer pazmep 1900x1176 nukcesteii, KOOpJIMHATHI BXOJa Ha
m3obpazkennu (854,990) [mukcesneit]: X — ropu3oHTAIBHBI, CieBa HAIPABO, Y — BepTHKAJbHbII
¢ Bepxy BHU3. [Ipu KaaubOpoBke ochb Y cunMTaeTcs BOCXOJdIei, mosromy Bmecto 990 31ech 186
= 1176-990. Touno Tak ke BepxHssl JeBas BepiHa nzobpazkenus (0,1176). Pasmep nukcens
cocrapsieT 0,847 B 060MX HAIIPABJIEHUSIX, IO9TOMY 3Ta BEPIINHA UMeeT MeTPHIECKIE KOOPINHATEI
1529802,9 - 854 * 0,847 = 1528949,7 u 5089076,7 + 990 * 0.847 = 5089914,6.

Bo BTOpoM ciiydae CHHTaKCHC:
surface

grid-units units

grid x y dx dy nx ny

grid-flip flip

data
endsurface
Breck "units" — 310 emmHMIBI JaHHBIX ceTKU. [lo ymomdanuio 3To Merpbl. Hawasio

KOOD/IMHAT CETKHU Pa3Melaercs B Touke KapThl (X, y). Cerka nmeer mar (dx, dy) u umeer nx y3708
110 TOPU3OHTAJIM U Ny [0 BePTUKAJM. /[aHHbIe CeTKU MPUBEJICHBI HIZKE: 9TO MOCJIEI0BATE/ILHOCTh
BBICOT (HaJI ypOBHEM MODsI) B y3J/IaX, HAUWHAS C HaYaIa KOOPIUHAT U CMEIasl CETKY 10 CTPOKAM
¢ 3amaja Ha BOCTOK M C fora Ha ceep. Komanma grid-flip sBisiercs Heobs3aTeIbHON: OHA
UCIIOJIb3YETCs, KOTJla JIAHHbIE CeTKU 3a/aHbl B JPYTOM Mopsiike. MoxKeT IpuHIMATDL 3HAYCHUS
none, vertical wiun horizontal.

MoxKHO yKa3aTh Kak n300pazkenne, Tak U BbICOTHYIO ceTKy (S. Mudrak 2005-11-30):

# surface KoMaHZa OJA IOKIOYEHUS CETKU BHCOT
surface
# grid ompegenseT IOJNOXEHHE CETKH
# grid X-crtapT Y-cTapT X-mar Y-mar C-xonoHOK R-cTpox
grid 400080 5419750 10 10 190 68
# npuBasaHHOe u30b6paxeHUe IIOBEPXHOCTHU
bitmap <filename> [calibration-parameters]
# nanee mayT X CTPOK CO 3HAYEHUAMH aIbTUTYIH
1520 1530
1680 1690
endsurface
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Puc. 5.1: KoopannarHast ceTka, mar u To9ka OTCIETA

5.1.1 IIpumep

B kadecTBe nmpumepa gobasuM daitin KapThl nmosepxuoctu "surface.jpg" B KaprTy mrana
upumepa "basics". JlobaBbre cieayronyo KOMaHLy B (aiiy JaHHbIX:

surface
bitmap surface.jpg [0 O 5 20 100 100 55 70]
grid 5 20 10 10 6 6
638 642 646 650 654 650
639 644 649 654 659 654
638 642 646 650 654 650
638 642 646 650 654 650
639 644 649 654 659 654
640 646 652 658 664 658
endsurface

SHadeHns KaJMOPOBKU ObLIN HalIEHBI U3 MOJIOYKEHUST BXOJIa B TEIepy Ha U300parkeHun
KapThl MECTHOCTH, a TaK»Ke U3 MacliTada U paspelieHnsl CKAaHUPOBaHUs N300parkeHnsd KapThl
3eMHOU MOBEPXHOCTH.

B xkondwurypamnumonnom daiie HYKHO J100aBUTH layout-onmnmum Jjisi  BKJIIOYEHUS
[HOBEPXHOCTH:

-layout-transparency on \
-layout-surface bottom \
-layout-surface-opacity 80

[lepBprii  aKTHBUpYET MPO3PAYHOCTh KapThl Imemep ([0 yMOTYaHUIO 3HAYCHUE
"merpospaunocTs" paBao 70). Bropoii BapumaHT MOMEIIAET MOBEPXHOCTH Ha CAMbBIA HUYKHUIM
ypoBeHb, bottom.

Pesynbrar nmokazan Ha pHCyHKe HUKE: MPUMED IEMepbl JOBOJIBHO MaJleHbKWl, U OH
HECKOJIbKO HCYe3aeT Ha TONOorpaduIecKoil KapTe.
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Puc. 5.2: TloBepxuocTh

5.2 3D moaean

5.2.1 Cozpanue moaein

Yrobnl cozmarh 3D-Momenb, gobaBbTe KOMAHIy export model B daitn KoHUryparmm.
Hampumep, export model -fmt therion. Pommoit dopmar Therion — ToT, KOTOpPBIit
ucrosb3yercs npocmorpinukoM (B Loch). Bel Takzke MoxkeTe 3KCIOPTHPOBATH MOJIEbL B JIPyTUe
dopmaThr:

e "loch", ponnoit popmar therion, ".lox";

e "compass", daitr ".plt";

e "survex", caitr ".3d";

o "dxf" daitn AutoCad DXF (Drawing Interchange Format);
o "esri", meitn-daitn ESRI;

e "vrml", Virtual Reality Modeling Language;

e "3dmf", 3D meradaitn Quicktime;

e "kml", daitnr Google Earth.

[Tocte kommmrsitinu BoI nostyunte daitsi ¢ pacmupenuem ".lox". Eciu Bel He ykaxkere
oruio -output, nMeneM 1o ymosrdanuto oyaer "cave.lox". DToT daitm MOKHO TPOCMOTPETH C
nomonibio Loch.

Korga Bbl srcrioprupyere mogiesb B DXF (umst o ymosrganuio cave.dxf), momesnb oueHb
npocra. Ona cojepkut ToabK0 Tpu "csost": HuTKy x0ma (CENTERLINE), Tpuanryssimio
cren (WALLS) u orpannmumsatomuii napasuiesorpamm (BBOX). Bee cumBosbl u TekcTHl,
COCTABJISIIONIIE PUCYHOK, HE SKCIOPTUPYIOTCH.

Moyiestb TeHepupyeTcs U3 KOHTYypa KapThl, TO €CTh U3 BHEITHUX JIUHUN cKpaloB. Bricora
XOJIOB BBIYHCJISIETCS C YIETOM TOUYEK THIA passage-height nu Todek Turia dimension, KOTOpbIe
OIPEJIEJISIIOT Pa3Mephl X0jia B Ielepe B HAIIPABJICHUAX, TePIEHNKYJISPHbIX cTpanuie [thbook
36, thwiki 2|. Hampumep, point dimension -value 4.0 2.0 m yKas3blBaeT TOUKY, B KOTOPOIi
ITOTOJIOK XOJIa HAXOJUTCS Ha YeThbIpe MeTpa BbINIe HUTKU XO/a, & IMOJI — Ha JBa MeTpa HUXKe
[thbook 21]. Exununpt He sipyisitoresi obg3areabubiMu. [pu co3mannu 3D-Moen yauThBaroTest
TOJIBKO CKpPAIIbI ILJIaHAa.

IMOo NPOOAEMG AN20PUMMA 2EHEPAUUL MPETMEPHOT MOJEAU: OH HE UCTLOABIYEM. DAHHDLE
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6uICOm T 0AA 2enepayut, mpéxmeprots modeau :( On ne ywumoieaem 06sedunenus ckpanos :(
Omom anzopumm HYHcAAEMea 6 NOAHOT PEKOHCMPYKUUL, 4Mobv, 2eHePUPO8amMs  boaee
npasusvrvie 3D-modeau, Ho A He ysepen, kozda cmozy Havamv pabomy wad Hum. Ha camom
dese, boaee 6bICOKUL NPUOPUMEM UMENM YAYHwWeHUA 6 sexmophom pedaxmope X Therion.

C. Myodpax (S. Mudrak)
[Ipu skcriopre Moje M BBl MOXKETe yKa3aTh, KaKUe 3JIEMEHTHI Melepbl OYIyT BKIIOYEHDI:

e cave-centerline;
e centerline

e walls;

o surface;

o surface-centerline.

Bor BeIKJTIOTaETE KJTaCChI 9JIEMEHTOB B KOMaH,1e export onnueit -disable, 3a KOTOpOii ciiejryeT
nM« semenTa. Hampumep, -disable walls. Bol gobaBiisiere 3jieMeHTHI KiiaccoB orueit -enable,
3a KOTOPOW cjielyeT UMd SJIEMEHTA.

Jlnsgs cren BbI MoOxKeTe yKazaTh Therion, umcrosbzoBarh Jjin janabie cbémkun LRUD
(centerline), naunbie ckpama (maps) uau oba (all), aro o ymoauanuto. Hanpumep (apyroii
BapuanT export), -wall-source maps. EcrecrBenHo, ecii Bbl yKaykere KapThl U He Oyjere
UMETh HUKAKOro (paiijia KapThl, B SKCIIOPTUPOBAHHON Mojie i He OyjeT creH. Ecu Bl yKarkere
-wall-source all, To Mojeb Oy/er cojep:karh Kak Tpyosl ¢ ganabiMi LRUD (ecin onu ects),
TaK M JIaHHBbIE KapThl (ecsin oHN ecTh). [TosTomy, eciin y Bac ecthb u KapThl, 1 LRUD, BBI 10/2KHbI
BBIOPATH OJIMH WJIA JIPYTOIi.

5.2.2 3D npocmorpiiuk loch

Hauunas ¢ epcun 0.4.0 (cenrsiops 2006 1.) Therion ucnosb3yer 3D-poemorpruk "Loch" n
10 yMoJT49aHuio sxcnoprupyer 3d-mozenn B popmare "loch". Crnemosaresbro, Komanaa "export
model" mogpasymesaer "-fmt loch -output cave.lox". Yrobbr cozmars 3d-Momens B crapom
dopmare "thom", Bbr mo/kHbI ykazars "-fmt xtherion" wim ykazars ums BbixogHOrO haitra ¢
pacmmpernem ".thm".

Ecin ykazana cerka pejibeda MOBEPXHOCTH, SKCIIOPTUPYEMasi MOJIEb OYJIeT COJEPKATD
TaK»Ke IOBEPXHOCTH C TEIEpoil 1o Hell, MOoKa3aHHO# Tpajarueil mpospadnocTu. Bxoa B
merepy JIo/KeH ObiTh "3adurcnpoBan" HajtesKammmM 00pa3oM B COOTBETCTBHU C CETKOI
HOBEPXHOCTU. B ciiejryromemM npuMepe BXo| B neriepy (IepBblil TUKeT TepBoil ChEMKM) UMeeT
duKcupoBaHHbIE KOOPJIUHATDI, & ITOBEPXHOCTH OINUCHIBAETCH KaK PACTPOBOE U300parKeHWe U
cerka. Paitn pacrpoBoro nzobparkenus moxket ObiTh B hopmare PNG wm JPEG. danubie
CeTKU CO/IepKaTcs BO BHeNTHeM (aiiie, KOTOPBII MOIKII0UEH KOMAHION input.

centerline
date 2007.04.19
cs ESRI:26591
fix 10no_01 1482226 5077758 619
endcenterline
surface
cs ESRI:26591
bitmap ortofoto2.jpg [0 457 1481724 5077991 589 0 1482821 5077139]
input grid.out
endsurface
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B mamHOM ciiyvae KoMaHIa ¢S JIOJIZKHA CTOATH Hepe KoMan o fix, unade Therion ne
CMOKET IIPUMEHUTh MAarHUTHOE CKJIOHEHUE.

Cerka orpe/ie/isieT BBICOTY MOBEPXHOCTH; PACTPOBOE N300PAKEHIE IIPEIOCTABIISIET TEKCTYPY
noBepxHocTu. Ec/iin pacTpoBoe m300pazkeHue He YKa3aHO, ITOBEPXHOCTH OCTAETCA CEepOil.

st 3D-tipoemotpruka Loch Tpebytores wxWindows u vtk. On comeprkurces B mojikaraiore
"loch" karasora "therion". Vcnomasembrit daitn He 3aBucut ot X Therion n He uHTErpUpOBaH
B Hero. /Iyt orobparkenus: 3D-Moj1e/ BbI JIOJIZKHBI 3aIIyCTUTH ITporpammy loch u 3arpy3uThb
aiin cave.lox (mim Kax BBl €ro HA3BAJMN).

£2 Loch ‘ = ‘ = ‘ﬁ‘

®aitn Mpocvmotp Wucpymentsl MNMomolws

S2SF| eebhe|l=0a 0y [lAT B @

Puc. 5.3: Loch

Loch-tipocmorpimuk nemepnoit 3d-Mojie/ii 1 TOBEPXHOCTH — TPEKPACHO YIIPABJISIET
MIPO3PAYHOCTHIO, TAK YTO MOYKHO IOHATH, UTO TO3a/IN.

Packpacka meriepsl 110 BbICOTE TaKzKe TOJIe3HA JIjId MOHUMAHUs, TJI€ HaXO/IUTCs TelepHbIit
xoz1. Ecim Bbr yKazanm reorpadudeckne KOOPAUHATH XOTs ObI JJIsi OJHOTO TMHKETa (€ HOMOIIBIO
KOMaH/IbI fix), BeTOBas JIereH, Ia IpaJlynpoBaHa Mo BbICOTe. B IPOTUBHOM cJiydae — 110 TIyOrHe
OTHOCUTEJIbHO BXO/JIa B IIEIIEPY.

B Loch moxno:
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e BoiOparh Touky ob3opa ("Mucrpymentst | Kamepa"). Bor moxkere BbiOpars "opuenrtarmio”
(yrsel maHOpaMupoBaHWs U HakJoHA), "dokyc" u ckopocTh Bpaienus. Vlin Bl MoxkeTe
BBECTU KOOPJIUHATHI (BOCTOK-CEBED U BbICOTA) KaMepbl. HakoHeIll, Bbl MOXKeTe IOy IUTh
JBOWHON IBETHOW JUCIIJIEN JIJTA CTEPEO MPOCMOTPA (BaM HYZKHBI JBYXIIBETHbLIE O‘{KI/I);

e oTkpbITh Gaitn (mento "®@air | Orkpeits") u coxpanuth ckpuHmorTsl ("Paiin |
Busyanmzanus B daiin");

e 1epeMeInarh Juciiel oo ¢ nomompbio Menio "Buy | Jdeiictue", 6o ¢ momoribio
KHOIIOK MBIIIH (JIEBOfi KHOIIKOJ MOYKHO MacCIITabupOBaTh M BPAIIATD, a IPABOil KHOIKOH —
HepeMEIaTh);

e BLIOpATh 3JEMEHTHI JIsd  OTOOparKeHWusl M3 HUTKU XOJa, CTEH, IOBEPXHOCTH,
orpanmanTe bHON pamku u uaauKaTopos ("Uucrpyments: | Crena | Bugumocts");

e BoIOpaTh, Oyaer Jm rpajanus 1o BbicoTe B mBerax RGB wnm rpamanum ceporo
("Nucrpymentsr | Cuena | IBeroBoit pexknm");

e onpejeanTsb npospadnocts cred ("Uucrpymentsr | Cuena | Crenbt") u npospadsocTu
nosepxuoctu ("Mucrpymenrst | Crena | IToBepxnocts");

e spamiarh creny ("IIpocmorp | Bpamenue");
e BoiGpars opuentanuio ("Buy | Opuenrtanusa") u3 miana, npodusist, Buja Ha BOCTOK, CEBEp,
3ara/i ¥ 107 Win 0To0pasuTh OpToroHabHyo mpoekiwo ("Buy | Oproronaibabrii").

5.2.3 Mogenn DXF

Yr10o06bI 9KCIIOPTUPOBATDH JIaHHBbIE CHLEMKH Terepbl B Buje daityia DXFE, Bbl 10/1KHBI
UCIIOJIL30BaTh omnuio - format drf B Komamje export.

Qaitt DXF MoxkHO BusyasmsupoBaTh ¢ moMmorbio dxfviewer, KoTopsiii Hanucan Ha Java.
®aitn DXF comep:kut cjion jijist HUTKH X0/ia (CBETJIO-T0JIy00it), cTeH (YEépHBIii), TTOBEPXHOCTH
(3es16HbIIT) U OrpaHUYMTEILHON paMKu (KpacHbiil). Ha pucyHke HEKe TOKa3aHa PA3HUIA MEXKILY
creHamu u3 KapT (cieBa) u u3 nanabix LRUD nurkn xoa (cripasa).

5.2.4 Illeitn-daiiab

Therion MoxkeT 3KCIOPTUPOBAThH BHIBOM B (hopmare meiin-daiia ESRI. [leitn-daitant
MOKHO UMIIOPTHPOBATH U Busyaansnposars B Jiroboit ['VIC-nporpamme (I'MC — reorpaduieckast
nrdopmarmontas cucrema), Hanpumep, GRASS u QGis. Kparkoe Bresenne B GRASS or
T. I'onona Bkutoueno B Therion Wiki.

Yr00BI 9KCIIOPTHPOBATDH CHEMKY B IIeii-daiii, Bam norpedyercsa Komania export B hopmar
esri (wm shapefile, shape files, shp):
‘ export model -fmt esri -output cave.esri

B pesysbrare mostygaercst kKataJor cave.esri ¢ meitn-daiiiamu (paciupenne shp), daitaavn

6asbl gannbix (pacmmpenue dbf, jpisg ABASE) u daitiamu shx (daitn 06bekToB hopm, cBsi3aHHbII
¢ AutoCAD u ¢ ArcView).

Yro6b1 BusyammsupoBaTh ero B GRASS, BbI HOJKHBIL:

1. umnopTupoBaTh BeKTOpHbIE JaHuble ¢ noMoibio OGR (Paitn | Ummopr | BekropHas
kapta). [lo ouepenu BoiGepure daitibr "shots3d.shp", "station3D.shp" u "wall3d.shp".
Beennre nms (B cpere GRASS) mist kaxkmoro u ycranosute duaxkok 3D;

2. samycruth orobpazkenne: "lucmien | Hagars orobpazkenune | X0";

YCTaHOBUTH pasmep pernona s paHubeix: "['MIC | Perwon | Yupasienue permonom.
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bounding box

bounding box

Puc. 5.4: DXF daitbt

Buibepure "YcraHOBUTH PErmoH JIjIsI COOTBETCTBHS 9TOI BEKTOPHOI Kapre" u BhIOEpUTE
OIHO M3 CBOUX MMEH;

4. orobpasuth BekTopHbIE JaHHble "Ilokazars | [Tokaszars BekTOpHYIO KapTy'". Beibepure
BXOJIHBIE€ BEKTOPHBIE JaHHbIe Kak "IMms BxogHoro sekropa';

5. O6uoBuTh orobpazkenue "luciueii | IlepepucoBarh akTUBHBIN auciieii’.

C QGis Bce namuoro mporie. Orkpoiite HOBBII poekT (Mento "Paiin | Hobrit mpoekt")
u jobaBbTe BeKTOPHBIH cioil (Mento "Croit | JobaBurh BeKTOpHBII coit"): BbIOEpUTE OJMH
u3 Bammux aityioB shp, moBropure s OCTaJbHBIX. BBl TakxKe MoxKeTe JTOOABUTH KapTy C
reorpaduieckoii TPUBA3KOii (PacTPOBBIil CJIOi), YTOOBI YBUJIETH HAJIOKEHUE HEIEpPh.

a  Quantum GIS - 0.8.0 (Titan')
Ela ifew Lawer Seitings Pluging
FEY S WE S S S B [F L

Gome 1 TETA | 148ham BT B Render e

Puc. 5.5: [Ipocmorpiuk 1reiirn-gaiiios
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5.2.5 Google Earth

YT00BI 9KCIOPTUPOBATHL JAHHBIE CHEMKH IeIepbl B ¢gopmare, ucrnoabiyemom Google
Earth, Ber ykazeiBaere dpopmar "kml" uimm BeiBos ¢ pacimupenuem ".kml". 3aTem Bam Hy2KHO
s3arpy3uTh noaydennabiii daita "kml" B I'MMC npuio:kenne crocobHOE KOPPEKTHO CUNTHIBATD
nannblii popmar. Hanpumep SASPlanet.

K coxanenuto, /111 HEKOTOPBIX 00J1acTeil pa3perieHne CIiyTHUKOBOIO N300ParKeHUsT MOKET
OBITH CJUIIKOM TPYOBIM, U BbI HE MOYKETe TOJIYIUTh XOPOIlee HATOXKEeHNe KapThl Melepbl Ha
n300parkKeHne MOBEPXHOCTH.

st npyrux objacteit MOTYT OBITH JOCTYITHBI BEKTOPHBIE KapThl OSM:

8 545 Plont 20041210147 Nighty [Py ]
B2 & (@ 552 2 L ovmwamas- (@] w9 7P| EOE- %KX~

Operstions View Source Maps Layers Favortes Placemarks GPS Settings Help

@

Puc. 5.6: SAS Planet

IIpumepnbr

Oxkcrnopt dxf daitna
DxcroptT shape daiina

5.3 baza gaHHBIX

C nomomnipio Therion BbI MOKeTe 9KCIOPTUPOBATD JAHHBIE CHEMKHA B CKPHUIIT, C TTOMOIIHIO
KOTOPOTO MOKHO CO3/IaTh U 3allOJHUTH 6a3y JaHHbX [thbook 49|. Dkcnopr 6a3bl jaHHBIX
UCIIOJIb3YeTCs B OCHOBHOM JIJISI BBIYUCJICHUSI CBOJIHON WHAOpPMAIUU O JAHHBIX CHhEMKU
nocpejictBoM 3arpocoB SQL. Therion we B3anmoeiicteyer ¢ DBM, rimaBabiv 06pazom moromy,
9TO JIAHHBIE Telep 3anuceiBaorcs B daitasl Therion (¢ currakcncom Therion), n therion He
HoJraraeTcs Ha BHEINTHIOI 0a3y JIaHHBIX JJId XpaHeHUs 9TOH MHMOPMAINN, HO OPraHu3yeT ee B
BHJie 6a3bl JAHHBIX B MAMATH IIPU KayKJIOM 3aITyCKe.

5.3.1 SDxkcooprt SQL

Komanya B daitie konduryparmmn:
‘ export database -output "filename.sql"

Pesynbrarom siBistercs daii ¢ komaugamu SQL s co3manns tabmi 6a3bl JaHHBIX 1
KOMAaHIaAMHU JIJIsI 3aII0JIHEHUS UX JTaHHBIMUA ChEMKM.

B gacrHOCTH, CO3/IAI0TCS CJICTYIONTUE TAOIUIIbL:
e "SURVEY", mia nnanBuyamsaiun ChEMKH;

— id
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— parent_id
— name, full_name
— title
e "CENTRELINE", nnsa aurku xo/18a;
— id
— survey_id
— title
— topo_date, explo_date
— length, surface_length, duplicate_length

e "PERSON", mrst ¢bEMIUKOB;
— id

— name

— Ssurname

e "EXPLO", kimoueBble JII0H (HCCIIEI0BATEIN );
— person_id

— centerline_id

e "TOPO", kiouesble oan (TOMOCHEMIIUK);
— person_id

— centerline_id

e "STATION", njig nuKeTOB;
— id

— survey_id
— name
- X, Y, Z
e "STATION FLAG", mis diaroB mukeTos;
— station_id
— flag
e "SHOT", nyist u3Meperuii HUTKY X018 (MU3MEPEHUsT MeXK Ly TIHKETaMN);
— id
— from_id, to_id
— centreline_id
— length, bearing, gradient
— adj_length, adj_bearing, adl_gradient

— err_length, err_bearing, err_gradient

e "SHOT_FLAG", jura (JiaroB u3MepeHuia
— shot_id

— flag

O6parnuTe BHEUMaHHMe, 9YTO Bbl He MoxKeTe mcroJib3oBarh Hamucanne "CENTERLINE"
B KaudecTBe rncesgonnma g "CENTRELINE", kak B therion. Touno Tak ke BbI JOJIZKHBI
HCIIOJIb30BaTh CTPOTHE UMEHa CTOJIOIOB.
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sURVEY CEMTERLIME

° I8
PARENT_ID SURVEY_ID
M & ME PERSOMN TLE
FULL_MAME = TOPC_DATE
TITLE MAME E¥PLO_DATE
SURMAME e
A SUURFACE_LEMGTH
DUPLICATE_LEMGTH
EXPLO I\
PERSOM_|D
CEMTRELIME_ID
TOPO
FERSOM_ID SHOT
lSJHTIGN CENTRELINE_ID Is
D FROM_ID
_|SURVEY_ID Cenm
y CEMTRELINE_ID
¢ LEMGTH
/ BEARIMNG
GRADIENT
STATION FLAG
L SHOT FLAG J\
STATION_ID sHUT_ID
S e FLAG

Puc. 5.7: Baza mannnix

CrpykTypa 0a3bl JaHHBIX JOBOJBHO IIPOCTA, KAK BUIHO W3 PUCYHKA BbINE. TeM He MeHee

MOXKHO ¢JIeJIaTh HHTepecHbIe 3ampockl. Hanpumep, jyinHa, KoTopas Oblia UCCae0BaHa B JIAHHBII
IIePUOJI;

select sum(LENGTH) from SHOT S, CENTRELINE C
where S.CENTRELINE_ID = C.ID
and C.TOPO_DATE between ’2004-01-01 and ’2004-12-31’;

5.3.2 IHcnonp3oBaHue 6a3bl JaHHBIX

g sroro mpumepa Mbl ucnosb3yeM "SQlite" http://www.sqlite.org. SQlite me
1oJIHOCTBIO coBMecTuM ¢ SQL, B wacraoctu on ucnosibsyer oneparop "like" B kauectse "equal'.
Komanma jis coznanms 6a3bl JTAHHBIX:

‘ sqlite3 filename.db \1t filename.sql
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http://www.sqlite.org

Kpowme Toro, Bbl moxkere 3amycrurh sqlite3 B mycroit 6ase manabiX (daiisa, KOTOPBIi
He CyIeCTBYeT) ¥ 3arpy3uTh JaHHbE ¢ momoribio KoMauasl ".read filename.sql". Ecim Bor
3aKpbIBaeTe ceaHc 0a3bl JJAHHBIX, BAM He HYKHO 3aHOBO CO3/1aBaTh 0a3y JAHHBIX, U BBl MOYKETe
OTKPBITH €€ CHOBa, IPOCTO HabpaB:

sqlite3 filename.db

Korma BbI HaxomuTech B OTKPBITOM ceaHce paboThl ¢ 6a30ii JaHHBIX, BB MOYKETe HAIHCAThH
cBOM 3aIrpockl B npuriamennn "sqlite3" n yBumers pesynbrar:

sqlite> select sum(LENGTH) from SHOT S, CENTRELINE C ... ;
215.22
sqlite>.quit

5.3.3 Begenue 6a3bI JaHHBIX

Ectpb npobsiema nMmmnopTa JAHHBIX CHLEMKH B CYIIECTBYIONTYIO 6a3y JIAHHBIX, CO3/IAHHYIO C
JIAHHBIMU JIPYTUX ChEMOK. OHA BO3HUKAET, KOTJAa BaM HYZKHO JI0OABUTH ChEMKY B HAOOD CbEMOK
neliepbl UJN MelepHoil CUCTEeMBbI.

B macrosimee Bpemst komana "export database" He mmeer BO3MOXKHOCTHU 3aIllPETUTH
rereparuio Kojma SQL, KoTopsrit coznaér tabaunnl. [losroMy BaM HYKHO OTPEIAKTHPOBATH
sql-aiisr u yraauTh nepBbie CTPOKHU, a UMEHHO Te, KOTopble HadnHatoTcst co cioBa "CREATE".
OcraBruecst CTPOKU 3aIOHSIIOT 0a3y JaHHBIX JTaHHBIMU ChEMKH. Jlajiee Bbl MOYKeTe BBIIOJTHUTH
daiisr sql, kak u panbie: sqlite3 filename.db <filename.sql.

By,[[bTe BHUMaTEJIbHDBI, r‘ITO6bI HE 3allOJIHUTHb 6a3y JaHHDbIX IBazK/Jbl OJHHUM M TEM 2KeE
daitmom SQL, B IpoTUBHOM cjIydae JaHHBIE BCTABJISIOTCA ABAaXKIbI U CUNTAIOTCS JIBAYK/IBI.
Hpyrumu cioBamu, meneizkep BJI He mpoBepsieT, 4To 3amnucu TabJIUIbI He TOBTOPSAIOTCH.

DTOT 00XOHON TyTh He dABJsieTcs: perneHueM. MoryT ObITh KOH(MIUKTBI UMEH MEXKTY
JlaHHBIMU (baiita crienapud sql U JaHHBIMU, Y2Ke COXpaHEHHBIMU B Oa3e JaHHbix. B aTom ciiydae
6a3a TAHHBIX OKayKeTCs B COCTOAHUM, KOTOPOE, BEPOSITHO, HE COOTBETCTBYET OKUIAEMOMY.

OTa mpobiieMa BO3SHUKAET, KOTJIa Bbl XOTUTE MOCTPOUTH 0a3y JAHHBIX JIJIsT MHOTUX ITEIep
obJiacTu. ¥ Bac €cThb BOBMOXKHOCTB ¢JiesiaTh 00JIbINoi therion-mrpoekT co BceMu IerepaMu nim
9KCIIOPTUPOBATH KarK/IyIO IeNIepy OT/AeJbHO U BCTABJIATH B 0a3y JAHHBIX 110 OJHOI Ierepe 3a
pa3. Oba BapuaHTa UMEIOT HEJOCTATKU. B mepBoM ciydae obCIyKUBaHUE BBINOJIHsIETCs therion,
HO ITPOEKT MOZKET CTATh OI'POMHBIM, U BbI JIOJIZKHBI 3apaHee CIIAHUPOBATHL €ro CTPYKTYPY. Takxke
9TO MOXKET 3aHATh MHOTO BPpEMEHH JJIs KaXK0ro 3aIrycka. Bo BTopoMm cirydae BaM, BO3MOXKHO,
HMPUJIETCS CAMOCTOATETHHO UCHPABJISTH OMMUOKHU ¢ ToMoInbio SQL-3ampocos.

5.3.4 Beb-unrepdeiic k 6a3e TAHHBIX

A. Aramncon (A. Atchinson) mamucasn #Habop php-CKpUITOB it B3anMOeicTBUsE ¢ 6a30it
JIAHHBIX 1epe3 BeO-Opayzep. IMm Tpebyercs BeO-cepBep ¢ mojiiepzkkoit php u cepBep 6a3bl
narabix. CKpUNTHI ObLIH pazpaboTanbl ¢ ucnosb3osanuem apache2 ¢ MySQL. YrTobsr ycranoBUThH
WebDatabase, naxke jokaabuo na [1K, HykHO 3HaTH, KaK 00CTOAT Jiej1a ¢ cepBepOM 0a3bl JaHHBIX
u cepsepoM http.

® UTO cJleJlall YeJI0BeK:
— CBHEMKU 3a OIpPeJIeSIEHHbBII TIEPUOJ BpEMEHN,

— IMPOXOXKJIEHNE CO ChEMKOI UJIN TIEePBOIPOXOKIEHNE

® IIDOIAOJIZKUTEJIbHOCTD CBHEMKU UJTN HUCCJIEJOBaAHUA MEXKIAY ABYM: JTaTaMK
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Bampoc:

select full_name, sum(length)
from survey join centreline on survey.id=survey_id
where topo and explo and alike
group by survey_id;

where clauses:
topo = centreline.topo_date between from_date and to_date;
explo = centreline.explo_date between from_date and to_date;
alike = full_name like name

for example
centreline.topo_date between "2000.01.01" and "2001.12.31"
full_name 1like "..."

s asumyTa WM TpajiieHTa MOTYT ObITh OTOOpParKEHbI HAIPABJIEHHDBIE ITOJISTPHBIE
JrarpaMMbl. 3a JuarpaMMoil ciegyer tabauna ¢ ganasivu. s "rpajguenta ecth cTosbery
"BepTuKaJbHO BBEpX".

Ommun:

® J[JId a3UMYyTa, UCIIOJIb30BaTh JIX JIJIMHY WJIN IIPOEKIUIO B I‘OpHSOHT&JIbHOfI IIJIOCKOCTH,
® cCJjielyeT JIM pacCMaTpUBaTh BCE U3MEPEHNA UH/IUMBUAYaJIbHO WX CYMMUPOBATH B3aUMHBIE;

® KOHTPOJIMPYETCs JIN pa3Mep CerMeHTOB, IPUHUMAS Pa/Inyc, IIPONOPINOHAIBHBIN JIJIMTHE
WJIU TLIOMIA/(b, TTPOIIOPIINOHAIBHYIO JIJTNHE;

® KOJIMYECTBO CEeIrMeHTOB JJid AualrpaMMBI;

® Da3MeEpP B IMHKCEJIAX Jral'PaMMBbI.

[Ipumep 3arpoca:

select sum(length) as L, 30*floor( bearing / 30 ) as G from shot
left join shot_flag on shot.id = shot_flag.shot_id
where shot_flag.flag is NULL
group by G
Dro 3anpoc 1o azumyTy. JIpyrue ycjaoBust MOIYyT BKJIIOYATH HAKJIOH (IDAJMEHT).
['mcTorpaMMbl CpeHHX 3HAYEHUIl aJbTUTYAbl 3aMEePOB B HUTKE XOJa MOIYT OBITh

creHepupoBaHbl. ['MCTOrpaMMBbl BKJIIOYAIOT B ceOsd TakxKe JTyOJIMPYIONIHEe U ITOBEPXHOCTHBIE
U3MEpPEHUsI.

Omun:

® MUHUMaJIbHad W MaKCHUMaJIbHad BBbICOTA. STO IIO3BOJIZAE€T YCTaHOBHUTL TI'DaHHMIIBI
rucrorpaMMblI. FpaHI/H_[bI He OOJIZKHBI II0IIa1aTh BHYTDb pa36poca 3HAUYEHU JJId IINKETOB B
Oasze JaHHBIX;

e KoymaectBo 6apoB. DTO ycTaHaB/IMBAET pasMep OMHOB THCTOIPAMMBI

e Jlo/KHa JTM THCTOTPpaMMa OBITh TOPU30HTAJILHON MJIH BEPTHUKAJILHOM.

Barmpoc:

create table range as select id, z from station where z > min and z < max;
select sum(length), min + bin*floor((((sl.z_s2.z)/2)-min)/bin) as G

from shot, range as sl, range as s2

where shot.from_id = sl1.id and shot.to_id = sl1.id;
Notes:
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min = minimum altitude
max = maximum altitude
num = number of bars
bin = (max-min)/num

BosMmozkHBIE 3aITPOCHI OIPAHUYEHbI TEMU, KOTOPhIe ObLIn peasun3oBanbl. CTPYKTypa Koja
IO3BOJIsIET JT00ABJISITH JIOMOJTHUTEIbHBIE 3aITpOChl, HO Heobxoammo 3Hanne php, HTML n SQL.
[TpoekT HaxouTcst Ha panHeil crajguu (despans 2011 roga); Brose Bo3MOKHO, 4TO B Oy LyIiem
OyayT J00aBIE€HDBI JOIOJHUTEIbHBIE 3aIIPOCHI.

5.3.5 Cozmanue reorpadpumieckoii 6a3bl JaHHBIX

BriBoy 6a3bl jmannbix therion mpejcrasisger coboit ckpunt SQL 6e3 pazjesienuss Ha
crosibnbl. OiHaKO TabJIMIa TUKETOB COJAEPKUT Treorpadudeckne Koopanuatol X, Y, Z. ITosromy
€CTeCTBEHHO J00aBUThH K HEMY CTOJIOEI FeOMETPUN U YCTaHOBUTH €ro 3HaYeHHe B COOTBETCTBUM
¢ reorpaduIecKoil TOUKON ITHKeTa.

s sToit mienm s1 Oyay ucnosib3oBaTh 'spatialite" reorpaduveckyio 6a3y JaHHBIX Ha
ocHoe SQLite (cm. mpuinoxkenne 5.3). Cosmaiire mycryto 6a3y JaHHBIX ¢ spatialite u BbIIOJHUTE
crienapuit SQL, crenepupoBanubIit therion, IToObBI cO3MaTh TAOJWIHI U 3AIIOJJHATH UX. 3aTEM
no6aebre crosiber "station" B Tabmuiy (3mech 3003 — SRID reorpadudeckux KoopjuHAT,
HCIIOJIB3YHiTe KO, COOTBETCTBYIONIHI BAIIUM JIAHHDBIM ):

ALTER TABLE station ADD (geom POINT);
INSERT INTO geometry_columns VALUES (’station’, ’geom’, ’POINT’, 2, 3003, 0);

Coxpanute u BbiiiiuTe u3 Hero. OTKpoiiTe 6a3y JaHHBIX C IIOMOIIBIO TTPOCTOro sqlited n
BBEJIUTE CJIE/LYIONINE KOMAHIbI:

sqlite> .separator ’ ’

sqlite> .output "/tmp/geo.sql"

sqlite> select "update station set geom = GeomFromText (’POINT("{}, X, Y, ")?)
...> where id ="{}, id, ";" from station;

sqlite> .quit

CroBa oTKpoiiTe 6a3y IaHHBIX ¢ spatialite u 3amycrure daitn SQL " /tmp/geo.sql", KoTopsrit

BBl TOJIBKO UTO CO37aJIH (9TO 3aiiMET HEKOTOPOE BPEMsl, €CJIM Y BaC MHOI'O IHUKETOB). Tereph Bbl

mMozkere nokouInTh cBoo ['UC (ranpumep, QGis) K 6aze JJAHHBIX U UCIOIB30BATH TAOJIUILY
n 3 n
station".

5.4 KomMmMmeHTapum K CbEMKaM

C momorpio therion BeI MOXKeTe BCTABIATH KOMMEHTAPHHU B (pailibl ChEMOK U 100aBJISIThH
UX Ha BBIXOJIHYIO KApTy WM TeHepupoBaTh ux crnucok B Buje HTML mimm tekcToBbIX (haiiios.

5.4.1 ATpubyTnI

ATpI/I6yTbI ABJIAIOTCA ITapaMi UMA-3HAYCHHUC. PaSHble O6'beKTbI MOI'yT UMETb OJUH U TOT
Ke aTpubyT (OJHO ¥ TO Ke MMs1) ¢ Pa3HbIMU 3HaYeHUsIMU. ATPUOYThI YKA3bIBAIOTCS € MOMOIIIBIO
KOMaH/IbI attr, 3a KOTOPOil C/IeayIoT uMs U 3HadeHne aTrpudyTa. ViMsa He MoxKeT ObITH ITyCTOM
CTPOKOI 1 HE MOYKET HAUMHATHCS € MOAUepKuBanust '_ (MMeHa, HATMHAIOINECs C IO [IEPKUBAHNUS,
3ape3epBUPOBAHLI JIJIsI BHYTPEHHETO I/ICHO.HBSOBaHI/IH). YT10o0bI OJYYUTh 3HAYEHUE aTpuoyTa
B Kojle Metapost, ucrosnb3yiite nmepemennyto ATTR_name, riae "name" — 3T0 nMsi, KOTOpPOE BbI
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JaJia aTpudyTy.
SHaueHneM arpuOyTa MOXKET OBITh YHCJIO, IeJI0€ NN JIeHCTBUTEIBHOE, NN CTPOKA.
Hanpumep:

‘ survey s10 -title "..." -attr cave '"cave name"

pyroit npumep:

point 120 343 label -text "first label" -attr display 1
point 541 18 label -text "second label" -attr display 2
point 956 283 label -text "third label"

DTO MO3BOJISET Pa3/IMdaTh METKH 110 3HadeHnio ux arpudyrta "display" maun o orcyrcrBuio
9TOTO aTpudyTa, KakK B CJIydae ¢ TpeTbeil MeTKoit Bbite. COOTBETCTBEHHO, METKH MOYKHO PHCOBATH
0-pasHoMy, Hepeorpeienss Koj MetaPost, koropsrii pucyer rouky merku [S. Mudrak, 2007]:

code metapost
vardef p_label@#( expr txt, pos, rot, mode ) =
if ATTR_display > O:

if (mode = 1) or (mode
interim labeloffset

fi;

lab:=thelabel@#(txt, pos);

if mode > 1:
pickup PenD

fi,;

if mode = 1:
pickup pencircle scaled (u/6);
drawdot (pos) ;
process_label(pos,0);

elseif mode = 2: process_uplabel;

elseif mode = process_downlabel;

elseif mode = process_updownlabel;

elseif mode = process_circledlabel;

elseif mode = process_boxedlabel;

elseif mode = process_label( pos, rot ); Y’ HoMep mukeTa

elseif mode = 8: process_filledlabel( pos, rot );

else: process_label( pos, rot );

fi;

fi;
enddef;
endcode

7):
(u/8)

0 N O Ok W

5.4.2 Ilpomomkenus

HpO,ZLO.TI}KeHI/IH CB4A3aHbI C OIIMCaHUEeM (KOMMGHTapI/Iﬁ nJIm TGKCT).

KoMmMenTapun K IpoIo/izKeHNI0 MOXKHO BCTABUTH C IOMOIIBIO KOMAaHIbI station OJoKa
centerline.

Hampuwmep:

station 3 "tough climb" continuation attr height 20
station 1 "entrance" entrance attr "name" "middle cave"
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‘ station 4 "need to survey" continuation explored 20

Smech 3 — Ha3BaHuUe MHUKeTa. 3a HUM CjejyeT KOMMEHTapwuii, MeTka continuation u
OIIMOHAJIbHBIE TI0JIb30BaTe/IbcKue arpudyThl (ommust attr). [Tuker 1 umeer merky entrance u
arpubyT name co 3uadenuem "middle cave". MoryT ObITh BCTaBIEHBI TOTOTHUTETHHBIE ATPUOY THI.
Metka explored nucrionb3yercsd st yKa3aHUS JIJIMHBI UCCIETOBAHHBIX XOJIOB B IIPOJIOJI?KCHUN.
Wudopmanius 0 MpoJ0JZKeHUIX IKCIIOPTUPYETCs B Bujie Tabauipl (B BUje IPOCTOTO TEKCTA,
B dopmare HTML nnu B dopmare dbf) ¢ momomnipio koman bl export continuation-list. C
ormnuamu - filter of f Bce npolo/zKeHsI, B TOM YHC/Ie 1 0€3 KOMMEHTAPUEB, SKCIIOPTUPYIOTC B
crucok. B Hacrosiiiee BpeMsi HEBO3MOXKHO UCIIOJIBL30BATEL DoJiee CJI0XKHBbIE (PUIIBTPBI (HAIIPUMED,
npoexiwn) [2009.01.23].

s ckparnos ecTh point-komanga continuation. KommenTapuii yKa3blBaeTcsi ¢ ITOMOIIIBIO
napameTpa -text, a HacTpanBaeMble aTpPUOyThI — C ITOMOIIBIO o -attr. Touka mpoao/KeHns
MOKa3aHa Ha BBIXOJHON KapTe B BUJIE BOIPOCUTEILHOTO 3HAKA.

Jna oToOparkeHWsI TPOJIONIZKEHNN CBSI3aHHBIX C MHUKETAaMU BOIIPOCHTETHLHBIM 3HAKOM
HeoOXomMo J100aBUTH B layout omruro symbol-show point continuation-station.

Hro6bl  0TOOpPA3UTh CBA3AHHBI KOMMeHTapuil (u aTpubyThl), BaM HEOOXOINMO
HepeoIpeIe/InTh CUMBOJI continuation. Cieyromiee B34TO U3 IPUMEDPOB, PACIIPOCTPAHIEMBIX C
JIUCTPUOYTHBOM (KOMMEHTAPHH TOYKH TIPOJIOJIZKEHUST XPAHUTCS B aTpudyTe text):

code metapost
def p_continuation(expr pos,theta,sc,al) =

/» pucoBaTh 3HAK BONPOCA HAJL ITUKETOM:

% rotation=0, scaling=1, offset=(0,2)

yA

p_continuation_UIS(pos, 0.0, 1.0, (0, 2) );

% B ciy4ae eciM eCTb TEKCTOBHN aTpubyT
if known ATTR_text:
J YCTAHOBUTBL IIBET - KpPACHSHIH
push_label_fill_color(1.0, 0.0, 0.0);

% moMecCTHUTBL IIBeTHOH 3HaK C TEKCTOM IIoJ TOYKOH IIHMKeTa
p_label.bot (ATTR__text, pos shifted (0,-0.5u), 0.0, 8);

/» BEpHYTBb CaHZApPTHHI I[BET 3HaKa
pop_label_£fill_color;
fi;
enddef;
endcode

Crucok nposioizkennit MoxkHO 3Kcroprupoarh kKak HTML, Tekct, 6a3b1 manubix xBase
nim daitt KML. Komania skcropra:

‘ export continuation-list -o output_file

dopmar aBroMaTHYECKU BBIOUpaeTcs u3 pacimpenus Bbixoguoro daitia ("txt", "html",
"htm", "dbf", "kml"). ITo apyromy ero Mo:KHO yKa3aTh ¢ HOMOIIBIO OIIWHA - fmit, 38 KOTOPOi
caenyer umst popmata ("html" pa HTML, "text" wmm "txt" must rekera, "kml" mrst KML u "dbf"
st xBase db). Eciii BeIXO/IHBIE TAaHHBIE HE YKAa3aHbI, CIICOK IKCIOPTUPYETCsI B BUJIE IPOCTOTO
TeKcTOBOro (aitia ¢ mmeneM table.txt. YToObI SKCIIOPTUPOBATD CIIMCOK IIPOIOJIKEHNA B hopMaTe
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KML, BbI JIOJIZKHBI OLPEJIEJUTH CUCTEMY KOOPAUHAT (KOMAHJIA €S) U yKA3aTh KOOPIMHATHI XOT
OBl O/1HOI cTaHnuy (KoMaHa fiz).

Kaxknas 3amumch TabIuibl COAEPKUT KOMMEHTAPUil, HCCIe/LyeMYIO JTMHY, HA3BaAHIE ChEMKI
" HazBaHme nukera. /st Toro, 4ToObl yKaszaTh therion Takke q00aB/IATH MOJTb30BATE/THCKIE
aTpubyThl B BBIXOIHYO TabJIHILY, BB J106aBsiere ommuto -attr on (wnu -attributes on) B KOMaHIy
export.

Hanpumep:
‘ export continuation-list -o table.txt -attr on

Komanna -attr off coobiiaer, 4To He cjeayeT yYCTaHABIUBATH I10JIb30BATEIHCKIE
aTpUOyTHI.

B BBIXO/IHOlT TabIHIIE €CTh 3aIUCh JJisi KaXKJI0H TOYKH MPOJIOJIXKEHUs (B CKparax) — Ipu
YCJIOBUH, 9TO ObLiIa YCTAHOBJIEHA OIIWsl ~text, W OjiHA 3AIUCh sl KaXKIOH TOUKU [MPOJIOJIZKEHHsI
(B centerline) ¢ kommenTapuem. C ommueii sxcriopra - filter of f, Bce TOUKM TPOJOTKEHUST 1
MUKEThI EPEIUC/IEHBbl HE3aBUCUMO OT TOIO, €CTh JIM y HUX KOMMeHTapuii uwiu netr. Hanpumep, ¢
YKA3aHHBIME BBIIIE TPeMsl IPOJIOJIZKEHUAME B HUTKE XOJa U JIBYMs TOUYKAMU [POJIOJIKeHUs (B
cKpare):

point 301.0 358.0 continuation -attr code "EO0" -text "explored" \
-attr length "28"

point 299.0 147.0 continuation -attr code "D2" -text "to climb" \
-attr height "+20"

BoIxO/IHAst Tabsmia ("Survey" — HasBaHUe CHEMKH):
Kon | Komentapmit Uccnenoano | Cwémka | [luker | Jauna | Beicora
EO | nccnemosano #N/A Coémka | 4 28 #N/A
D2 | myxHo Bocxoquth | #N/A Coémka | 3 #N/A | 3
D+ | 20 m Bocxoxenne | #N/A Coémka | 3 #N/A | #N/A
E HyzxHo orcHATDH 20 Coémka | 4 #N/A | #N/A

[Tocnennue jBa crosbiia ABIAIOTCA cTOIONAME aTpudyTOB. TaMm, rjae JaHHble OTCYTCTBYIOT,
ectb "N/A". TlepBbie jiBe 3ammcl OTHOCATCS K JIBYM TOYKaM mpojoszkenus. Crosberr station
zartosiHeH osrmKaiimmm nmukeroM. [locsieinne jiBe 3ammmcn OTHOCATCA K TOYKAM [TPOJIOIKEHUS.
ATpubyThl OOBITHO HE PEAJM30BAHBI /TSI THKETOB.

AHAJIOrTIHO 9KCHOPTY CIUCKA TOYEK MPOJIOIKEHUIT, KOMaHIa export survey-list co3maér
TaOIUIy CHEMOK MpoeKTa. KarKias 3ammch colepKUT Ha3BaHUe ChEMKH, €€ JIJINHY U TIyOnHy, a
TakKe eé uIeHTUGUKATOP (IIOJIHOE UMs).

Komanma export cave-list renepupyeT TaOIUILy IeEIIEP. DTO HOJIE3HO JI/Isi CUCTEMBI IeIep
co MHOTUMH merepamu. [lemepbl 0603HaYEHBI CBOUMU BXOJAMU: OHU MOIYT OBITH yKa3aHbI
B SUrvey ¢ IOMOIIBIO KOMaH/IbI entrance, 3a KOTOPBIM CJIe/IyeT Ha3BaHUE IMMKETa, HAIpUMeD,
"entrance 1Qsurvey-01", man meTkoit entrance B komanae station 6y0Ka centerline, Hampumep,
station 1 comment entrance (ecjau KOMMEHTAPHEB HET, MCIIOIb3YHTe JJIsl STOrO JIBE JBONHbIE
KaBblukM). Omnnust -surveys mMoxer ObITh 6o on (10 ymosdanuto), aubo of f. Korma on,
co3aéTesd nepapxmaeckoe orobpazkenne c¢beMok. Orrust -location, KOTopasi TaKKe MOXKET
6bITh on win of f (10 yMOJIYAHUIO), YIIPABJISIET BBIBOJOM MECTONOJIOKeHui meriep. Onius
-attr, KOTopasi TaKyKe MOKeT ObITh BKJIOUEHA (II0 YMOJIAHUIO) UM BBIKJIIOUYEHA, YKA3bIBAECT,
9KCIIOPTUPOBATD JIN TAKKe aTPUOYTHI MTEIEePhI.

st kazk710it mermepsl yKasaHa JInHA (BKIIIOYas W3MEPEHHs ¢ METKO! approrimate, HO
nckiovas duplicate, sur face u explored), riybuny, ucciegyeMyo JUIMHY U BBICOTY BXOJa. [Ipu
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-location on MEePEIUCIISTIOTCS TaK»Ke KOOPINHATHI BXOJIOB.

Crmcoxk meriep MOXKHO SKCIHOPTUPOBATH B BUJE IIpocToro Tekcrosoro daitra, HTML, KML
wm DBF. @opmar ykasbiBaercs: ommumeil - formal uim uMeHeM BBIXOJHbBIX JaHHBIX (OMIUsT
-output).

DKCIIOPT 30HBI OKPBITUS CO3/IaET TEKCTOBDIN (hails ¢ reorpadutdecKuMu KOOpIMHATAMEI
BEPXHETO MIPABOTO U HUXKHEr'O JIEBOI'O YTJIOB MPAMOYTOJIbHOM 00JIACTH, COJEPIKAIIEH TEeIephI.
Bw1 j10/2KHBI OBLIN YKa3aTh CUCTEMY KOODJMHAT JIJIs JTAHHBIX IENIePHhI.

IIpumeps!

DKCIOPT aTPUOYTOB U CIUCKA ITPOIOJIZKEHUH

5.5 DBcnomorarejbHble IPOrpaMMBbl

5.5.1 MarauTHoe CKJIOHEeHUEe

[Iporpammuoe obecnieuenne NGCD Geomag, https://www.ngdc.noaa.gov/geomag/
calculators/magcalc.shtml, BoIUnC/IsIeT MArHuTHBIE CKJIOHeHUs. CyInecTBYIOT JIBe MOJIEIN
MarHuTHOro moJjsi 3emJsn. lleppags — ot MexKayHapo HO#l acconualii reoMarHeTu3Ma 1
asponomuu (IAGA), Bropast — or lenapramenrta O6oponsr CIIIA u HATO.

[Iporpamma BBIMUC/ISET BEKTOPHBIE KOMIIOHEHTHI MATHUTHOI'O IOJIsA U BLIBOJIUT TAKZKE
CKJIOHEHWSI, HAKJIOH M HAIPKEHHOCTH 1M0Jisi (Kak OOIyt0, TaK U ropu3oHTasbHyo). Ona
NHTEPpaKTUBHA. HpI/I 3allyCKe CIIpallnBaeT, KaKyI0 MOJE/Ib NCIIOJIb30BaTh; BBEAUTE UMA MOJICJIN,
nampumep, "[GRF10.unx". Janee ona cupammuBaer gaty. 3aTeMm cucteMy Koopamaat, WGS84
(mumpota, J1oJaroTa u BhicoTa) Wik cdepudeckas (€ MEHTPOM Ha 3eMJIe), U KOOD/MHATHL.

B BBIXOJIHBIX JAHHBIX MEPEYUCICHbI 3HAYCHUS CKJAOHEHUs, HAKJIOHA, HAIPAXKCHHOCTU
I0JIs1 110 TOPU30HTAJIN, CEBEPHOI, BOCTOYHOI U BEPTUKAJILHON COCTABJISIONINX, a TaK:Ke OOIei
HAITPSYKEHHOCTH TI0JIsT U CKOPOCTU WX M3MEHEHUS.

5.5.2 IImudpoBbie Mmojen pejbeda

[udpossie Mogenn pesnbeda (DEM) mosesHbt i MoTyYeHns CeTKU BBICOT JIjist KOMAH bl
sur face.

Jlanable 0 BBICOTE JIjIsI BCETO MHpa C pa3perieHneM J3x3 Tpajyca MOXKHO CKadaTb C
http://www.panoramaview.com. DTOT CaliT Tak»Ke MMeeT HEKOTOpble JlaHuble B 1x1 rpajyc,
410 coorBercTBYyeT npuMepro 30x30 M. Kaxkiprit daiin coepKuT KBaJIpaTHblil MACCUB 3HAYCHU
1201x1201 (3601x3601 st daitnos crenenn 1x1). KoopauHaTel TOYKN B JIEBOM HUZKHEM YLy
HaXoJIATCA B UMeHn daitna; nampumep, daitn 1x1 rpajgyca N45E08.hgt comepxxkut mannbie oT 45
710 46° ceBepHO# MUPOTHI 1 OT 8 /10 9° BOCTOYHOI JIOJITOTHI. 3HAYEHUS BBICOTHI IIEPEUUCIIEHBI 110
HOPsJIKY CBepXy (caMmblil ceBepHbIil psiji) BHU3 (camblii ooxkHbIH psijt). Kaxkas cTpoka cogepkur
JIaHHbIE C 3al1a/1a Ha BOCTOK.

YroObI OJIyYNTh JTaHHBIE CETKH, HoJe3Hble Jd Therion-koManapr sur face, BBl MOXKeTe
ucrosb3oBath gdal, kak omucano B Therion wiki [wollez|.

Eme onna mporpamma jiist mosrydenns janubix cetku — TerrainTool (https://www.ubss.
org.uk/terraintool/terraintool.php). On ucnonbsyer nanusie SRTM (Tomorpaduaeckas
muccus Shuttle Radar) u ASTER (VYcosepiieHCTBOBaHHbIN KOCMUYECKUI PaJIMOMETD U3JTy I€HUST
u orpazkenus ). Janusie SRTM aBromarudecku 3arpyzkarorcs mporpammoii ¢ ceppepa NASA. Onu
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B OCHOBHOM C paspelenneM 3 ceKyH bl u cojepkatr mpobesbl. Janasie ASTER ¢ paspemennem 1
CEKYH/Ia U JIOJIKHBI OBITH ycTaHOBJIeHBI Bpy4HYI0. TerrainTool nmojepkuBaeT HECKOIBKO CUCTEM
KOOD/IMHAT, UMEET IIBETHOE OTOOparKeHne MAaTPUIIbI BBICOT U COXpaHseT JaHHble B (hopMaTax
Survex u Therion.

5.5.3 IIpeobpa3oBanme KoopuHAT

B Therion ncnoms3yercsa 6ubsmoreka proj.4. E€ MoxkHO cKadaTh ¢ http://trac.osgeo.
org/proj/.

JucTpuOyTHB COJEPKUT TaKzKe UCIOJHAeMbIe (bailabl, proj n cs2cs. Hampumep:

proj -le cumcku 3/1IMIICOUIOB;

proj -ld criuckm jraTymos;

proj -lp criuckwm npeximii;

proj -1=id BeBogUT HWHMOpManuio o "id" mpoekiuu.

[IpeobpazoBanme KOOpANHAT SIBJISIETCS WHTEPAKTUBHBLIM, IPUHUMAET BXOJHBIE JTAHHDLIE U3
OKHA BBOJIa U 3AIUCHIBAECT BBIXOJIHBIE JAHHBIE B OKHO BBIBOJIA (MOYKHO II€DEHAIIPABUTH, €CJIH
HeoOX0MMO). B KOMaHTHOI CTPOKe BBI JIOJIZKHBI YKA3aTh BXOJIHBIE U BBIXOJIHBIE KOOD/MHATHI,
pazzenénnbie +to. Bbl Takike Moxkere J100aBUTH JIONOJIHUTE bHBIE ol KoMaH bl ("r"
obpaTHbIii BBOI X-y, "s" 06paTHBIl BEIBOI X-Y).

Onpejiesiennst cucTeMbl KOOPJMHAT Proj.4 mo3BosiAT HAM yKa3aTh HECKOJIBKO ITapaMeTPOB:
e +proj=projection_name;
e +zZone=zone_number;
e +datum=datum_name;
e +ellps=ellipsoid_name;
e +R=spherical_radius;
e +a=major_axis;
e +es=square_eccentricity;
e +R_A ompe/iesisier, YTO JITUIICON] UMEET ITOBEPXHOCTb SKBUBAJIEHTHYIO cepe;
e +R_a ormpejesiger, 4To cpejiHee apudMeTndeckKoe oceil 3JUTUIICOn/Ia PABHO PaJnycy chephl;

e +x_O=false_easting job6aBisercs K KOOPJIUHATE X, YTOOBI UMETh TOJIHKO ITOJIOXKUTE/ILHBIE
3HAYEHU;

e +y_O=false_northing;

e +lon_O=central meridia;
e +lat_O=central latitude;
o +k=...;

® +geoC OIpelesIdaeT, YTO KOOPAUHATEL ABIAI0TCA TCOLNCHTPUICCKUMU.

KoopaunaTty MoxKHO TakzKe yKa3aTh ¢ moMotnbio +init=file:key, rue "file" — sro daiin, B
KOTOPOM II€PEYUC/IEHbI CleIDUKAI CUcTeMbl KoopuHart, a "key" — rer Tpebyemoii cucreMbl
KOOp/IMHAT. BOT HECKOIbKO NpuMepoB crerudukaluii koopuHat. JlanHbie BBIDOPKH OTHOCSTCS
K OJIHOIT U TOii Ke TOUKe; TlepBast KoopanHaTa X (BOCTOK), BTopast Y (cesep). Bxos Takske MoxKer
UMeThb KoopauHaTy Z (BblcoTa sjuturconia). BeIXoaHbe TaHHBIE MPeodpa30BaHUsl COAEPKAT
PA3IMIHYIO BBICOTY, €CJIH JIBE CUCTEMbI KOOD/IMHAT UMEIOT PA3HBIE JJIIUIICOUIBI.

e WGS84: +proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs. [Ipumep dopmara
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Janabix: 9d04°20.45"E 45d450°18.89"N.

e UTM32: +proj=utm +zone=32 +datum=WGS84. [Tpumep dopmara  JIAHHBIX:
505618.3 5076115.5.

e Gauss-Boaga: +proj=tmerc +lat_0=0 +long_0=-3.45233333333333 +k=0.9996
+x_0=1500000 +y_0=0 +ellps=intl +pm=rome +units=m +no_defs
+towgs84=-104.1,-49.1,-9.9,0.971,-2.917,0.714,-11.68. Jlis BOCTOYHOI 3OHBI
cMeHa +x_0=2520000 +lon_0=15. [Ipumep dpopmara manasix: 1505646.3 5076136. 3.

e EDA50: +proj=utm +zone=32 +ellps=intl +units=m +towgs84=-87,-98,-120,
0,0,0,0 TJIS JAHHDIX B KM, 505701.5 5076313.5, u
+proj=longlat +ellps=intl +no_defs +towgs84=-87,-98,-120,0,0,0,0 JLJIST
JaHHBIX B JjioHT-j1aT, 9d4’24.299"E 45d50°22.201"N.

e Rome40: +proj=longlat +ellps=intl +pm=rome +towgs84=-104.1,-49.1,-9.9,

0.971,-2.917,0.714,-11.68. IIpumep dopmara manubix: 3d22°46.7"W 45d50°16.5"N.

Bxojuble jlaHHbBIE yI00HO ITOMEIaTh BO BXOJIHOM (aiiyl JJaHHBIX, 110 OJIHOW KOOPIMHATHOI
Iape Ha CTPOKY, HallpuMep:

cs2cs +proj=latlong +datum=WGS84 +ellps=WGS84 +no_defs +to
+proj=utm +zone=32 +datum=WGS84S < input_data_file

HeckobKo mOIE3HBIX OMIIIMIA:

e -1 (obparHOe MpeobpazoBanue): MpeobpasoBaHme U3 cucTeMbl Koopauaat "+4to'";

e -1 (3ape3epBUPOBAHO): BXOJHBIE KOOPJUHATHI MEHSAIOTCSI MECTAMU, HAIIPUMED, y-X BMECTO
XY,

e -5 (oOpaTHBIN BBIBOJ): CMeHa BBIXOJHOI KOODJIMHATHI, HampuMep, lat-long Bmecrto long-lat;

e -f dopmar: yrazars dhopmar BeBOA, HanpuMep. DMS (rpaycebr, MUHYTBI, CEKYHJIbI) HJIH
"% .6f" (mecaTudHOE YUCTIO).

pyrag mporpaMMa nepecyéra KoopJmHaT — geotrans.

5.6 GIS

5.6.1 Grass

GRASS (Cucrema nojiepKku anaansa reorpaduieckux pecypcos, http://grass. fbk.
eu), mpejcrasisier coboit Habop mporpamm B rpadudeckom uaTepdeiice "GIS Manager". Do
OYeHb HaJIe:KHBIH 1, 6e3ycaoBHo, jyuinuii cpean ['MC ¢ OTKpBITBIM HCXOIHBIM KOAOM. BBIBO
nporpamm otobpaxkaercst B okHe "BwiBox", koTopoe Takke siBiasercs koncoabio GRASS,
r7e KOMaH/Ibl MOTYT OBITH 3almcaHbl W BbIOJHEeHB. Ha camom meme okna GRASS — sro
IpocTo rpaduieckne MHTep@Enchl, KOTOPhIE IIOMOIaiOT OJIE30BATEI0 BBOIUTH apIyMEHTHI JIJIsd
HIPOrPaMM.

GRASS umeer o0mumpHyO JOKYyMEHTAIMIO, JOCTYIIHYIO B HHTEPHETE, U YNTATE/b JOJIZKEH
obparuThest K Heil. Eerb meckosbko crpanun, o GRASS B Therion wiki (Bo dpanirysckom
pasjiesie).

Hannbie oprarmsoBanbl B Locations m Mapsets. Korja Ber 3amyckaere Grass, Bbl JIOJZKHBI
BBIOpaTh paboune Location u Mapset. GIS Manager umeer Habop MeHIO:

e "File". VYmpamiienne KapToil: MMIOPT, SKCIOPT, CIHCOK, y/ajeHue, KOHBEPTAIUS.
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[eonpuBsazka.
e "Config". Hacrpoiiku nporpammbl, KoH(pUT " " X-
. , yparus "peruon", mpoeknun u X-MOHUTOPHI.

e "Raster". OnudpoBka KapThl, HOBTOpHAasS BBIOOPKA, 3ampoc, Oydepbl, HHCTPYMEHTHI 1
MOJIEJTH aHAJIN3a, PeJJaKTHPOBaHIe, TeHepaIlisl MOBEPXHOCTH, CTATUCTHKA.

e "Vector". OnudpoBka KapThl, yIIpaBIeHne BEKTOPHBIME JIEMEHTAMU, 3a11poc, Oydephl,
MHCTPYMEHTHI aHAJIN3a, PEIAKTUPOBAHNE aTPUOYTOB, CTATUCTUKA.

e "Imagery". Yupasiieane u aHajms3 n300parkeHMil.

e "Grid3D". Coznanue u ynpasienne 3D cerkamu.

e "Database". Ilonkmouenne kK 6aze naHubix, yrnpasierne (SQL), mmmopr Tabsuir.
e "Help".

-+ GRASS 5.0.0 GIS Manager- slovakiadd

Hle GIS Display Raster Vector Jmage Gnd3D Databases Help
r@@r aas? PP TE ¢ s 28
0 x o x x«ox % 0 FHS
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w +/[0 precipid

]
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Puc. 5.8: Uarepdeiic Grass

ITpumep ucnoab3zoBanus Grass

s ynpasnenus: kouduryparueii Habopa kapt: "Config ->Region ->Display | Change |
Zoom max".

st ynpasiennsi Kapramu (CIECOK, TepenMeHoBaTh, yaaauThb): "File ->Manage maps
->List | Rename | Remove".
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Yrobbr umopruposars Kapry (m3obpaxkenue TIFF ¢ reorpaduueckoii npussskoii): "File
->Import ->Raster map ->Multiple formats Beiopars GDAL". Jlanbmie Beiopats map TIFF file
u Bo3MOkHO Ookc "Override projection".

[Tepeuncauts pactposbie kaprhl: "File ->Manage maps... ->List maps" u Beibepure THI
kapTsl ("rast").

Yr1oObI m3MEHUTH I'PAHUIILI pacTpoBoit KapThl: "Raster - >Develop map ->Manage boundary
definitions" 3arem BbIOEpHUTE pacTpoByO KapTy n BcTaBbTe 3Hadenusa Cepep, IOr, Boctok n
Bama.

Y0661 0TOOPA3UTH PACTPOBBIE KapThl: J00aBbTe PacTPOBBIH cJIoi (BTOpas KHOIKA),
HakMuTe Ha HasBanue "raster 1", BoiGepure "Base map". 3arem Haxkmure mepByo (uim
BrOpYi0) KHONKY okHa Map Display, uro6sl orobpasurh (uin o6HOBUTE) OKHO. [ToBTOpUTE,
€CJTH BBl XOTHUTE J0OABUTH HECKOJBKO KapT. UToOBI 0TOOpPA3sUTh BEKTOPHYIO KapTy, J100aBbTe
BEKTODHBIIT €10 (BOCbMast KHOIIKA) U yCTAHOBUTE KAPTY CJIOs (U IBET).

Hr00Bl yIaIUTh CJIOM ¢ JIUCIUIes, BbIOepuTe ero (MEIKHUTE M0 HeMY) U 00pexkbTe (KHOIIKA
C HOXKHUIIAMU BO BTOPOM DsIJLY ).

Yrobbr ummnopruposars daitin DXF (mampumep, co3gannbiii ¢ momomnsio Therion)): "File
->Import ->Vector map ->DXF file", Beibepure DXF file u BBeiuTe nmsi KapThi.

Hobasuts mreitn-caitn: "File ->Import ->Vector map ->Various format using OGR",
BoibepuTe ".shx" file, BBeuTe Ha3BaHUEe BEKTOPHOI KapThl. BO3MOXKHO, BaM IIPHUJIETCS IIPOBEPUTH
"Overwrite projection (use location projection)" eciim OGR He pacnosHaeT mpoekIo, HO Bbl
YBEPEHBI, 9TO MPOEKINs JAHHBIX Melir-daiiia Takas e, Kak n 'y Location.

YBeIuIuTh 371eMeHTh KapThl Oydeproii 30H0it: "Vector ->Create vector buffer". Beibepure
BXOJIHYIO KapTy, BBEJINTE UMs JIJIsi BBIXOJHON KapThI, BbIOEpHUTE THUILI (TOYKA, JIMHUSA, 00JIaCTh),
BOKPYT KOTOPBIX HYKHO c03/1aTh Oydep, u pazMep Oydepa.

‘ v.buffer input= output= type=point,line,area buffer=dist

st mpocmoTpa aTpubyToB BekTOpHOM KapThl: "Vector ->Report and statistics ->Basic
information"

‘ v.info -c map=<mapl> layer=1

Yro06s! m3BI€YD MOAKAPTY ¢ 3ampocoM: "Vector ->Query by attribute", BeibepuTe BXOIHYTO
KapTy M BBEJIMTE UMl BBIXOJIHOM KapThl; BEIOEPUTE THUII 3JIEMEHTA U BBEJIUTE MPEJJIOKEHIEe Where
3alpoca:

v.extract input=<mapl> output=<map2> type=point layer=1 type=-1 ’where ...’
v.select ainput=<mapl> atype=point alayer=1 binput=<map2> btype=area
blayer=1 output=<map3> operator=overlap

Yopasaars X-mouutopamu: "Config ->X-Monitor" m BeibepuTe neiicTBue (HaYaTH
)
OCTaHOBUTbH, M3MEHUTD, ...).

d.mon select=x0
d.monsize setmonitor=x0 setwidth=700 setheight=500

Omnudposars BekTOpHYIO Kapry: "Vector ->Develop map ->Digitize":
‘ v.digit -n map=<new_map> {bgcmd=d.rast raster_map}

9TO 3arpyxKaeT nzobpaxkenue ¢ npocrpancrsennoit mpua3koit TIFF B X-monurop. v.digit numeer
rpadudeckuii nnrepdeiic ¢ KHOMKAMU JIJId ONUMPOBKUA TOYEK, JIMHUM, TPAHUIl 0bIacTeil u
neHTpon10B obutacteii. [loaToMy BaM HYKHO MPOCIEIUTH TPAHUILY MEXKITY JIBYMs O0JIACTIMU
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TOJIbKO OJIUH Pa3.

Cpemu Hactpoek v.digit (Bropast KHOIIKa clipaBa) Bbl MOXKeTe BbIOpAThH I[BETa, KOTOPbIE
BBIJIEJISAIOT Pa3JIndHble 3jieMeHThl. [Iporpamma orimyaeT rpaHuilbl OJHON 00J1aCTH OT I'PAHUIL
MEXKJIy JBYMs OOJIACTAMU, JUHUU OT TPAHUIl U T.JI. Bce emé B HACTpOUWKaxX eCTb TabJIHMIa
aTpudyToB. [lepesn onnudpoBKOl BbI JOJIKHBI ONPEJIEUTDH TAOIUILy aTpPUOYTOB OIMMPOBAHHBIX
s71eMeHTOB. Korjia s7ileMeHT 3aKOHYEeH, BaM IIPEeJIJIAraeTcsl BBECTH €ro aTpUuOyTHI.

OrmudpoBka rpasut] 00J1aCTH MOXKET IIPUBECTH K TOMY, UTO OHU He Oy/IyT MIeaJbHO CJIUTHI
JIpYyT ¢ ApyroM. Bo3MoOXKHO, BAM NPUJETCS YBEJIMIUTH MacTab (JIEBYIO M CPETHIO KHOIKY
MBIIIH, 9TOOBI BEIOPATH 00JIACTH MACIITAOUPOBAHNUS) 1 TIEPEMECTUTDH TOUKY JIMHUH (JIEBYIO KHOIIKY
MBIIIH, YTOOBI BEIOPATh TOYKY U yKa3aTh HOBYIO MO3UIHNIO). Vlin BaM MOXKeT moTpeboBaThCs
pa3duTh IPAHUILy HA JBE YACTU, YTOOBI COETUHUTHCA C JIpDYTOil IPaHUIIEH.

OmudpoBannas B grass BEKTOpHas KapTa MOXKeT ObITh 9KCIIOPTUPOBaHA Kak Miefii-daiin u
WCII0JIb30BaHa B JIPYTUX IIPOrpaMMax.

st reorpadudeckoil MpuBA3KN pacTpoBOro nzobpazkenuns. CHavaa co3gaiiTe BpeMeHHOe
MeCTOIIoJI0KeHue ¢ npoekiueid XY u rpanutiamu () J1j1d ora 1 3ara/jia, BbICOTOM M300pazKeHus
JIJI ceBepa M MIUPUHON M300pazkeHus Jjid BocToka. Vcmonb3yiite pazpernienune 1x1 (HHKceﬂeﬁ).
Bbl MokeTe BHOC/IEICTBUM YJIAJUTH 9TO MECTOIIOJIOXKEHNE, VIAJIUB €ro KaTaJor U3 KaTaJora
naHHbIX Grass.

Barem mmmoptupyiite nzobpaxkenue "File ->Import ->Raster map ->Multiple formats
using GDAL". Bor 1o/KHBI BEIOpaTh (haila n30bparkeHus 1 Ha3BaHUe pacTpoBoil KapThl B Grass.

‘ r.in.gdal input=<filename> output=<mapname>

N3o6pazkeHne UMIIOPTUPYETCS B BUJIE TPEX KAPT, O OJHON IS KayK/I0r0 IBeTa, KPACHOro,
genénoro n cunero. Oum HasbBaiorcs "mapname.red" m tak gasee. [losTomy BbI MOXKeTe
3axoTeTh coOpaTh ux cHoBa, "Raster ->Manage map colors ->Create color image from RBG
files": BBIOEpUTE BXOJIHBIE KAPTHI M BBIXOJHYIO. B KOHIIE BbI MOXKETE YJAJUTh TPU KapThl
KOMITIOHeHTOB 1 ux rpytiy, "File ->Manage maps and volumes ->Remove maps".

r.composite red=<map.red> green=<map.green> blue=<map.blue> levels=32
output=<mapRGB>
g.remove rast=<map.red>,<map.green>,<map.blue>
g.remove group=<map>

Tertepp BBl XOTHTE TMEpeNpoenupoBaTh M300parxkeHne B XY-TPOEKIUU Ha ITPOEKITUIO
pabouero mecra. Bam HeoOOX0AMMO BBIOPATH HECKOJIBKO KOHTPOJIBHBIX TOYEK (HAIPUMED, YIJIbI
n300pazkeHus) U yKa3aTh UX KOOpauHaThl B pabodeMm mecre. "Image ->Develop images and
group ->Create/edit imagery group". Bbl JO/KHBI BBECTH UMsI JIJIsI IPYIIIIBL U BBIOPATH BXOIHYIO
PACTPOBYIO KapTy:

‘ i.group group=<group_name> input=<mapRGB>

Barem HasznadbTe MecTomnosioxkenne mapset rpymme "Image ->Develop images and group
-> Target imagery group":
‘ i.target group=<group_name> location=DEST mapset=<mapset>

Tenepb mpuIIo BpeMsi BLIOPATH KOHTPOJIbHBIE TOYKU. DTO JIydUIlle ¢IeIaTh rpaduiecK,
"Image ->Rectify and georeference image group ->Set ground control points ...". Hakoner, Bbt
MozkeTe npuBst3aTh Kapty "Image ->Rectify and georeference image group -> Affine and ...".

Pacmupenne nobasisgercs K uMeHH it (DOPMUPOBAHNA UMEHHU BBIXOIHON KaPThI; IIOPAIO0K —
9TO TOPSJIOK HHTEPIIOIAIMOHHOTO momHoMa, (Mexky 1 u 4).

i.rectify group=<group_name> input=<mapRBG> extension=e order=1
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Yupasienne DEM (Digital Elevation Model). Grass moxker umnopruposats daitn SRTM
DEM B dopmare hgt (obparure BHEMaHUE, 9TO BXOIHON (ails 1o/KeH ObITh 32apXIUBUPOBaH ),
"File ->Import ->Raster map ->SRTM hgt file":

‘ r.in.srtm input=<hgt_zipfile> output=map

Qaitsit SRTM moryT umers jibipbl. VX MOXKHO 3a10/IHUTE, MHTEPIIOJIUPYS JaHHbIC Yepe3
neipy, "Raster ->Interpolate surface ->Fill NULL cells ..." u nepecunrars pesysnbrar "Raster
->Develop map ->Resample (change resolution) ...":

r.fillnulls input=<map> output=<new_map> tension=40 smooth=0.1
r.resamp.rst input=<new_map> ew_res=0.000003 ns_res=0.000003
elev=elev_fine overlap=3 zmult=1.0 tension=40

5.6.2 QGis

Qgis http://www.qgis.org nMmeer XOPOIIO OPraHU30BaHHbIN Ipadudeckuit nHTEpPdEIiC.
OH UHTYUTHBHO TOHATEH, U TO3BOJISIET:

e ympapaaTh npoektamu: "File ->New", "File ->Open", ... [IpoekTbl coxpansitoTcst B
KaTaJjore .qgis;

e reorpadudeckre KapThbl (n300pazKkeHusl): BBIOMPATH TOYKU U CUCTEMY OTCUETA; COXPAHUTH
Kak geotiff;

® BCTaBJIATH CJIOW, BEKTOPHBIE MM pacTpoBble. Cjion mepevdncyieHbl Ha nanen cioes. Te, y
KOTOPBIX YCTaHOBJIEH (hJIaXKOK, 0TOOpazKkaroTcs Ha riaBHoM okHe. CBoiicTBa cJios (BKJIIOUast
CBOMCTBa 0TOOPAYKEHNUsT) MOXKHO U3MEHUTh, METKHYB UMsl CJI0sl HA TTaHe . dTo0bl yIauTh
cyoit, BeibepuTe ero u Haxkmure Ctrl-D;

e aHaM3UPOBaTh u "BBIYKCIATH' C€JIOM, WCHOJB3yst Oubamoreky taarnaoB. QGis
[IOCTABJIIETCA TOJBKO ¢ 0A30BBIMHU ILTaruHaMu, HO u3 VHTepHeTa MOYXKHO 3arpy3uTb
OOJIBIIIOE KOJIMYECTBO ILJIArMHOB, U Juid dToi 1emn (QGis mMeeT MeHe Kep ILIarmHOB
(mento "Ilnarunet").

Nurepdeiic QGis nmeeT CIUCOK MEHIO U MMaHeJ M HHCTPYMEHTOB. KHOMKY crpynmupoBaHbl

B Haboper: Paitn, Croit, Omudposka, Hasuramusi, Atpubyrser, [Lnarnaer, Crpaska, Metka,
Tpasa. Unrepdeiic jerko nacrpanbaercs depe3 mento "Hacrpoitku" (4To mo3Bosisier Takke
yCTaHABJIMBATH OOIIE HACTPONKHU ITPOrPAMMEI).

e File. Yupapiienne rnpoekramu.

o Edit.

e View. [lokazarh, yBeJIMIUTH, BHIOPAThH, H3MEPHUTD.

e Layer. Yupasiienue cjaosiMu (pacTp, BEKTOD, ...).

e Plugins. Bubsmmorekn pacmmpsor ¢yHKImonaababie BodMoxkHocTn QGis. BosbInas gacThb
BBIYHCJICHUI BBITOJIHAETCS ILIATTHAMHA.

e Raster. Boruncsienne BbIpazkeHuii Ha PACTPOBLIX Kaprax: apudMeTuka, JOruKa, MyHKIUN
u T.JI.

e Vector. PacuéT Ha BEKTOPHBIX KapTax.

e Help.

Odennb Jierko mpuBsA3aTh pacTpoByio Kapty K QGis. OrkpoiiTe OKHO Teorpaduaeckoit
npuBaskn, "Plugin ->Georeferencing", 3arpysurs n3obpaxkenne B okHo, "File ->Open raster"
WK TIEPBYIO KHOIKY cJieBa u Bbibepute Touku npuBsa3ku "Edit /arrow Add point" wiu cenpmast
KHOITKA, 3aIMCHIBAIOIIAs KOOPAUHATHI TOYeK. J[JIsi TOYHOro BBIOOpA TOYEK yBEJIMYUBANTE U
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Puc. 5.9: Narepdeiic QGis

yMeHbIaiiTe MacTad u mepemertaiite m3obpazkenune, mexio "Bua" wim kunonku cipasa. Korma
BBl BBEJIM JIOCTATOYHOE KOJIMYECTBO TOUYEK, Bbl MOXKETe NpUBs3aTh n3obpaxkenue K "daitn ->
Hauars npusssky". Bbl J0/I2KHBI yCTAHOBUTH CUCTEMY OTCYETa M UM BBIXOIHON KapThl.

Nutepdeiic onudpoBKr TakKe 09eHb IPOCT U UHTYUTUBHO TOHATEH. BhibepuTe BEKTOPHBIHI
cJI0fi u akTuBMpYiiTe pejakTupoBanue (IepBast KHOIKa Ha naxesm uacTpyMentos "Ornudposka):
9TO aKTUBUPYET JIpyrue KHOIKH, a Takxke MeHo "Pemakrupoars". Bel MoxkeTe peakTupoBaTh
BEKTOPHBIE CJIOU. PeakTupoBaHue 3aBUCUT OT THUIIA T€OMETPUIECKOI0 OObEKTa, CJIOST: TOUKA,
JIMHUS WA TIOJTUTOHBI.

e Jlo6aBUTH MHOTOYTOJIBHUK: AKTHBUPYHTE COOTBETCTBYIOILYIO KHOIKY W IIEJIKHUTE JIEBOI
KHOIIKOW MBI IO TOYKaM KOHTYpPa MHOI'OYI'OJIbHUKA, & 3aTeM IIPpaBOil KHOIIKOH
MBI, Bbl MOKeTe mpepBaTh BbIOOD TOYKH, YTOOBI MIEPEMECTHTh KapTy (Ieperanure
¢ moMoIIbIo uHCTpyMeHTa "pyka") u / wiau yBesmubre / yMeHbIuTe MacmTab; arobbl
[IPOJIOJIZKUTH PeaKTUPOBaHUE, BaAM HYKHO aKTUBUPOBATH KHOIIKY MHOTOYTOJIbHUKA, &
3aTeM BO30OHOBHUTH C TOTO MECTa, IJIe BBl OCTAHOBUIINCH.

e BripesaTh oTBepcTHEe B MHOrOyTOIbHEKE: MeHIO "PemakTtupoBars -> JlobaBuTh KOIbI0" 1
HapUCyHTe KOHTYDP OTBEPCTUsI, KAK €C/In Obl BbI HAPUCOBAJIN KOHTYD MHOTOYTOIBHUKA.

e Ilepemecturs TOUKM KOHTypa: BbiOepuTe KHONKY "llepemectuTs Touky" m miénkauTe
KOHTYD MHOI'OYI'OJIbHHKa. TOUKa IpeBpalaercsd B MaJeHbKUIl KPACHBIH KBA/IPAT; HAXKMUTE
Ha TOT, KOTOPbI# BbI XOTHTE IEPEMECTUTH (OH CTAHET CHHKM) U IIEPETAIIUTE €r0 Ha HOBYIO
no3UNMI0. ey 1Bazk bl METKHYTh MBIIIBIO PSJIOM C TOYKO#, oHa OyJieT pasjeseHa Ha
JIB€ 4aCTU, 9TOObI BCTABUTH HOBYIO TOYKY B KOHTYD.

e [lepemecTuTh OOBEKT IETUKOM.

K coxanenmio, QGis He sBJIsIeTCsT CTPOTO NEOMETPUIECKUM, OITOMY eMy Tpebyercs
OTCJIE’KUBATD 00JIaCTH, a He IpaHuIlbl obsacteit. [Tosromy HEOOXOIUMO JIBaK/IbI ITPOCIEIUTD
IPAHMILY MEXK/1y JBYMs 00JIaCTAMM, HEN30EXKHO JBE JIMHUU HEMHOTO PA3INIaI0TCA, 1 HEOOXOINMO
YBEJMIUTH MacTad, ITOObl HCIPABUTH (70 HEOOXOIAMMOTO YPOBHS TOYHOCTH) PACXOKICHUSI.
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5.6.3 Spatialite

Spatialite http://wwww.gaia-gis.it/spatialite — 310 mnpocrpancrBennas 6a3a
JIAaHHBIX (Ha ocHOBe (hbaiiyioBoil 6a3el JaHHBIX SQlite), KoTopas npejcTapisier coboii 6a3y JaHHBIX
¢ reorpaduyaeckumu byukimamu ot Open GIS Consortium http://www.opengeospatial.org.

Spataialite MOXKHO MCIIOJIB30BATH U3 KOMAHIHON CTPOKM (MIn Jiazke mpu 3arpyske sqlite3
¢ 6ubsmorekoil nmpocrpancTBeHHbIX daitios, ".load libspatialite.so") mwau ¢ rpaduyeckum
nnrepdeiicom spatialite-gui.

leorpaduueckast 6a3a JAHHBIX XapaKTepusyeTcsi oJHUM (i 6ojiee) TeOMeTPUIECKUM
oJIeM, KOTOPOe COJIepKUT reorpadpudeckyto madopmarmio. g SQlite reomerpust sBistercst
BLOB. CymectByer cemb TUIIOB TeorpaduIecKux 00bEKTOB, OCHOBHBIMU M3 KOTOPBIX SIBJISTFOTCS
POINT, LINESTRING u POLYGION. JIpyrue sBisorcs MYJIBTU-Bepcusimu stux u
GEOMETRYCOLLECTION.

Ocnosubie dyuxiuu (G: reomerpust, reomerpust Touku Gp, reomerpus Jjuaun Gl
reomerpus obsacru Ga):

e real X(Gp);

e real Y(Gp);

e string AsText(G);

e G GeomFromText(’string’);

e integer Dimension(G);

e integer NumPoints(Gl);

e real GLength(Gl);

e real Area(Ga);

e POINT Centroid(Ga);

e POINT StartPoint(Gl);

e POINT EndPoint(Gl);

e POINT PointN(Gl, n);

e integer NumlnteriorRings(Ga);

e LINESTRING ExteriorRing(Ga);
e LINESTRING InterionRingN(Ga, n);
e POLYGON Envelope(G).

OyHKIME TeOMETPUYECKOT0  aHaIM3a (ecTh aHAJOTWYHBbIE (QYHKIMA C HMEHeM,
naanHatommMcs ¢ MBR, kotopbie paborator ¢ orpannuausatomumu npsmoyroabaukavu (MBR)
reoMeTpHl U UMEIOT ropasio 6osee GpicTpoe BhinoHerue; Hanpumep, MBRContains):

e Contains(G1, G2) 1 eciim G1 comepxkur G2;

e Disjoint(G1, G2) 1 eciiu G1 u G2 He mepeceKaTCst;

e Equal(Gl, G2) 1 if G1 = G2;

e Intersect(G1, G2) 1 ecsiu G1 u G2 umeroT mepeceveHne myCToT;

e Within(G1, G2) 1 eciin G1 comepxkurcst B G2;

e Touches(G1, G2) 1 eciu nepecedenne cojiep:kurcs Ha rpanuie kak G1, tak u G2;
e Overlaps(G1, G2);

e Crosses(Gl, G2);

e Relates(G1, G2, matrix) Tperuii aprymeHT — 310 MaTpuia 3xX3 HepecevdeHus] MeXK Ly
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BHYTPEHHEIi, BHEIIIHEH U BHEIIHEH CTOpOHAMU JBYX reoMeTpuii co suadenusivu T (ucruna),
F (noxb), * (6espazmmano) win 0, 1, 2 (pa3MepHOCTH IiepecevdeHne).

Cepsucubie dyukiun s MBR:
e BuildMBR(x1, y1, x2, y2, geom);
e BuildCircleMBR(x, y, radius).

CDyHKLH/II/I FeOMeTpI/I‘IQCKOﬁ KOMIIO3UIIMI:

e Intersection( G1, G2 ) = G1 AND G2;

e Difference( G1, G2 ) = G1 AND NOT G2;
e GUnion( G1, G2 ) = G1 OR G2;

e SymDifference( G1, G2 ) = G1 XOR G2.

Hpyrue dyuknum:
e real Distance(G1, G2);
e POLYGON ConvexHull(G);
e Buffer(G, radius);
e Symplify(G, tolerance);
e SymplifyPreserveTopology (G, tolerance).

MozkHO 3KCIopTHpOBaTh TAOIUIYY Kak Imeitn-aiir. 3mecs "geotable" — sro Tabmuna s
sKcropTa, "shape_file" — s1o nmsa meiin-daiiia 6e3 pacmupenus ".shp", "CP1252" — s1o
KOJIOBast cTpanuiia (Koauposka), a "type" — sro reomerpuueckuii Tunr (POINT, LINESTRING,

‘ .dumpshp TABLE geotable shape_file CP1252 type tension=40
Henocrarouno mobasurh crosibern; ¢ nmenem "l'eomerpus", 91obbl caeraTh TabHILy

npocTpaHcTBeHHO. Ha camoMm jiesie mMmst crosibia reoMmeTrpun He nMmeeT 3Hadenus. s Toro,
9TOOBI Oa3a JaHHBIX ObLIa TeorpaduuecKoil, HEOOXOANMBI JIBe CIIeNNaIbHbIe TaOIUIIbI: TaOIUIA
cucreMm orcuera "spatial_ref_sys" u Tabiuna crosonos reomerpun "geometry_column", B
KOTOPOI ITepEUrCIeHbI CTOIOIBI, cofepzKalie reorpaduaecKyo HHOOPMAIIIO, U UX CHCTEMbI
CCBLIOK:

e Mg TaOJINIIBI, COEepIKAaIeil PFeOMETPHIO;

® UM CTOJIOIA TEOMETPUH;

e tumn reomerpun (POINT, LINESTRING, POLYGON u T.1.);

e pasmeprocthb reomerpun (2 Ha POINT, LINESTRING, POLYGON);

e Kox SRID (mampumep, maa Uramnn, 32632 mua UTM32, 3003 s Gauss Boaga);

e spatial_index_enabled.

D1u TabaUIBl CO3MAI0TCs (U 3AMOJHSAIOTCS) € TOMOIIBIO CKpUITa (JI0CTyIHOrO Ha BEO-
caiire sptialaite). I'paduaeckuit uaTepdeiic gemaer Bce 9TO MpH CO3TaHUE HOBOI Oa3bl JAHHBIX.
Komana j1j1s1 3arpy3Ku u BBITIOJTHEHUS CKPUIITA:

‘ .read script charset

Komana i uvnopra meiin-gaiina: (31ecs "srid" — 910 KOJ| cHCTEMBI CCBLIOK, HATIPUMED,
32632 ma UTM32, a "geom" — 9T0 UM 110711 T€OMETPUH):

‘ .loadshp shape_file table CP1252 srid geom
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‘! spatialite_gui

[a GUI tool for SQLite/Spatialite]
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Files
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Puc. 5.10: Unrepdeiic spatialite

[Ipeobpazosanue koopguuatr. Obparure BunManue, uro AddGeometryColumn — 310
dyHKIU, KOTOpas NPpUHUMAET UMeHa TabJIUIbl, CTOJI0Ia TeOMEeTPUN U TUIA B BHUJE CTPOK;
Jnpyrue aprymenTsl — 310 Ko SRID u usmepenne.

SELECT AddGeometryColumn( ’tabella’, ’wgs84’, 32632, ’POINT’, 2 );
UPDATE tabella set wgs84 = Transform( geom, 32632 )R

SELECT AsText(geom), AsText( wgs84 );

[Ileiin-daitn 1 TeKcToBbIe TaOJIUILI MOIYT OBITH 3arPYy’KeHbl TaKrKe KAK BUPTYaJILHBIC
Tabsiuiibl (KaK TAKOBBIE, OHH HE MOI'YT OBITh U3MEHEHbI ). 3/1ech dsep — pas/ienTellb TeCATHIHbIX
paspsgoB (POINT wim COMMA), tsep — pasmenurens tekcra (DOUBLEQUOTE wn
SINGLEQUOTE) u fsep pazzgenuress moJeil (Hanpumep, ;).

CREATE VIRTUAL TABLE tabella USING VirtualShape( shape_file,
CREATE VIRTUAL TABLE tabella USING VirtualText( file,

CP1252, 3003 );

Tpu nosesubie komanbl SQlite u apyrue komauapl SQL (B wacrnoct, SELECT — s10
KOMaH 1 O0IIero Ha3HAYEHUs JJisl BBIIOJHEHUs (DyHKITHIA):

nullvalue NULL;

.headers on;

.mode column;
BEGIN;
COMMIT;
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ROLLBACK;

VACUUM;

ANALYZE;

SELECT t1.f1, t2.f2 AS ’header’ FROM t1,t2 WHERE t1.£2 = t2.12;

SELECT f1 AS 'campo 1’, 2 AS ’campo 2’ FROM tabella ORDER BY {2 DESC LIMIT
5

SELECT t1.f1, t2.f2 FROM t1, t2 GROUP BY t1.f1;

SELECT t1.f1, t2.f2 FROM t1, t2 WHERE t1.f1 IN (’a’, ’b’, ... ) AND t1.f2 = t2.f2;
SELECT DISTINCT ..,

PRAGMA table_info( tabella );

CREATE TABLE t1( f1 TEXT NOT NULL, geom BLOB NOT NULL);

INSERT INTO t1(fl,geom) VALUES ('uno’, GeomFromText(’POINT(1,2)));
CREATE TABLE t1 AS SELECT * FROM t2 WHERE ..;

INSERT INTO t1(f1,2,f3) SELECT a,b,c FROM t2 WHERE ...;

UPDATE t1 SET f1 = ... WHERE ...

175



I'1aBa 6

DJKCHEePTHLIA YPOBEHbD

OTa IJ1aBa OIMHUCHIBAET paclinpeHHoe uctoab3oBanue Therion:
e pemakTop XTherion;
® WHTEPIIpeTAIs OIMMUOOK KOMITUJISIIIH;
® TICIIOJIb30BAHME OTJIaTINKA,;

® KapThl HEOO/IBIIUX TIEIep.

6.1 OKXHO KOMIIMJIATOPA

[Tanens okna KomrmiagTopa X Therion nMeer deTbipe BKIIAJIKH:

e "Hacrpoitkn", j1y1s1 HacTpoiiky mapaMeTpoB 3amycka therion. Ouu ObLIN ONMCaHbBI B pa3jiesie
1.3;

e "CrpykTypa cbéMKH" IMOKa3bIBAET MEPAPXUIECKYIO OPraHU3aIiio ChbEMOK survey B (aiie
JIAHHBIX ChEMKH;

e "ndopmamus o chémke" orobpazkaeT HEKOTOPYIO HHMOPMAIHIO O ChEMKE, KOI/Ia BbI
naxxknmaetre "Crpykrypa chémku'";

e "Crpykrypa kKapTbl" oToOparkaeT CTPYKTYPY CYIIHOCTEH map COCTABJSIONINX KAPTY
TEeTEePHI.

Ha cnenytommem pucyHke rmokasaH IpuMep MpoeKTa ¢ JByMs cbhbéMKamu. Wudopmarus st
BTOPO#l cbéMKHU oToOpazkaercs Ha BKiajke "Mudopmanus o cbémre". Ecth deThipe KapThi.

Korya BbI fBaK /161 METKaeTe 10 cTpoke KapThl Ha BKIajake "Crpykrypa Kapthl', X Therion
BCTaBJIAET KOMaHy select mjist sroit KapThl B daitn koudwurypanuu [thwiki 14|. Komanna
MIOMEITAETCs B TEKYIIYIO MO3UIINI0 Kypcopa B daitte. Bkiaaaka "Crpykrypa Kaprhl" cBsi3aHa C
OTKPBITBHIM (hailjtoMm KOHPUTYpAIE U OOHOBJIAETCS MPU KAXKIOW KOMITHJIATINAN.

6.2 OmmbKu

B sTom pasjese onucbiBaeTCsi HECKOJIBKO OIMTUOOK U MPODOJIEM, ¢ KOTOPBIMEU Bbl MOXKETE
cTOJIKHYThCd 1mpu pabore ¢ Therion, u jgatorcsa cosersl 1o ux pemenuio B Therion Way.
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 therion koumunaran - Slavny rarlom theonfig ‘ = |4 g

Baitn  Pegarmposars  Orvo  Monows
Padae  »2e | [HE(E €«
# Busos ocnoEHoro daina cvémem =
zcurce Slaway razlom.th Jp,ewm,m,‘"
G:/Caving/ Caves/SnowCave/ Therion Exp_2017- 18/ Slavniy_razlom

Dann KoHurypauum

select wp_planBSlavny_razlon Ko gurypausionsedi dain
zelect mp_sectionBSlavny_razlem

# Buupaen raprs (map), ROTOpME MYMNO MameusTaTs

Slavny_razlom thconfig

# Buson sheinseno ro qaitta ¢ # bepeeKot Onupm vorsanapodi crpora
input layouts.thc

Konmwaposary

2-BEPCTKA WAENOHA

# Hauano omicara waBnoms wms Leyout “xviexport”

Layout xviexport 3 n Crexmas, Crasmsiit pasnons
# Macwraf » Koropom B¥meT oTpHCORAMA ChEMEA 0

scate 1 100 81 Cranes prsnon]

§ pezmeps w war cenm CTPYKTYpa CLEMKU

grid-size 50 50 50 m
# MeGTO OTPKGOBKH CETHM CREPXY Wi KK QoM
yrid bottom

endlayout

# momen omicamiz wabnoma "xviexport”

# Hawano omcaEMs Wafmoma wm: Layout “Plan layout”
leyout Plan_layout

language u
4§ Rusn® mencews w3 mwewwenn heiina (Laymir confie ingide the confie.rha #418) -|

I
therion 5.5.2 (2020-10-09)
- using Proj 5.1.0, compiled against 5.1.0

initialization file: C:\Program Files (x86)\Therion/therion.ini D
reading ... done Length: 85.93m (suxface 0.00m, duplicated 0.00m)
confiquraction file: Slavny_rszlom.theonfig vertical range: 13.07w (Erom 3.128p23_Zcomnection.Slavny razlem at -20.3lm to 3.20p23_2comnection. Slavny_razlom st
reading ... done morth-south range: 26.30m (from 1.238p23_Zconmection.Slavny razlon at 27.44m to 3.20Bp23_zconnection.Slavny_razlom
reading source files ... done £ast-west range: 59.60m (from 3.20@p23_2commection.Slavny razlom &t 79.76m to 1.230p23_iconnection.Slavny razlom &)«
brepraceasing database ... done XKypHan KkoMnUNALUK : 2 : = = e T s
scanning centreline tree ... done =
zearching for centerline loops ... done Crpyxrypa Kapret
calculating station Coordinates ... done B0 extended
calculating bssic STATASTACS ... done BB mp_section
processing extended elevation ... done B mis
proceasing references ... done mls
selecting export objects ... done = —Hlfj'a" KapTel
processing projection plan ... done EHBR mp_plan
average distortion: 0.04% B mip
Bl mip
F4RRFEEESNENING exDOTT maps ¢ aCraps selection KERREREREEEEEEEE
n 0000 0000 0000 00 000. 0|
1 0000 000000 0000 00 000. 0|
5 -7.08 guramZconnection-lpdfguramZconnection. Slavny_razlom ()
5 -20.39 curamzcomnection-lp3fguranZconnection. Slavny_razlom ()
5 -31.54 on-1p1@ tion. Slavny_razlom ()
5 -40.15 on-1pzi tion. Slavny_razlom () B
5 -54.27 guramZconnection-2plRgursmiconnection. Slavny razlom ()
<] | v
survey - p23_2connection.Slavny_razlom (Cnasweiii paznon) [19:01]

Puc. 6.1: Yupaienue KOMIHIIATOPOM

6.2.1 OO6sacTh ¢ TOBTOPSAIOIIUMUCS JUHUSIMA

OTO HPOUCXOIUT, KOIAA BbI JBAXKJIbI IIEIKAETE (ﬂBOﬁHOfI K.HPIK) Ha OJIHOM CTPOKE IIpU
BBIOOpE JIMHUIT OrpaHUYIHBAIONINX 00J1acTh. B 3TOM ciiydyae paccumtanubiii Therion KoHTYP
0bJIacTu MOXKEeT 0Ka3aThCs HE TaKUM, KaK BbI OXKHAETe.

Yrobbr m3bekaTh 9TOH ommubKM, oTMerhTe Ha BKIagke "Obmactu" crimcok JTUHWI KOHTYPa
obactu. Ecmu aBark bl MENKHYTH OJIHY ¥ TY Ke CTPOKY, OHa MOABUTCS B JIBYX TIOC/I€I0BATETHHBIX
cTpokax. YToObl yeTpaHUTh MPObIEMY, BRIOEPUTE OJIHY CTPOKY Ha BKJIAJKE M HAYKMHUTE KHOIKY
"Vaamuts" B Menio "Vupapienue obaacTbio".

6.2.2 TouKa JUHUN ITOBTOPAETCS JABaXKIbI

[ToBTOpenuMe oj1HOI M TOM YKe TOYKM JIMHUU JIBA pa3a IOJIPs/l He ABJIAeTCs OMMOKON, HO
MOJTyYeHHas JIMHUS MOYKET OBbITh He TAKOM, KAK BbI XOTEJIH.

Ha Bkiagke "Jlunus" BBl MOXKeTe YBUJETH CIUCOK TOYEK, COCTABJILAIONIMX JUHUIO, U
[IPOBEPUTH, MOSIBJISIETCSI JIM OJIHA U3 HUX JBayKJbl. B 9TOM cjlydae Bbl MOKeTe€ OTMEHUTH Oy W3
HUX ¢ MOMOIIBI0 MeHio "PegakrupoBanue juann | Yaaauts To4uky", mocie ero Beibopa (mim
pejakTupoBanus (daiijia ¢ IOMOIIBI0 TEKCTOBOIO PEJIAKTOPA. ).

6.2.3 JieMeHT He NPUHAIJIE>KUT HU OJHOMY CKPAILy

Kaxkiprit rpaduieckuii 971eMeHT J0I2KEeH HAXOIUTCS BHYTPHU CKpala, T.e. Me¥KJy KOMaHI0i
scrap u 3aMbIKaloIeit ee Komanoit endscrap. Ilpu BcraBke rpadutdeckoro sjieMeHTa B 00J1acTh
PHUCOBaHHUSI HAJ KypCOPOM B cImcKe Ha BKJIaJAKe "OObeKTbl" OTKpBhIBaeTCS HOBasl CTPOKA, U
CTPOKE MPUCBAMBAETCS ITOT HOBBIN 37eMeHT. Kypcop — 510 "uéphas muHug" mMexiy cTpokaMn
CIIUCKA.
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? therion peaaktop kapr - testRp.th2 - testRp = | B “

®aitn  Pegartuposate  Orvo  Momouwws

OPEEe  se | [FR| L @O0 B LRI AR &

15: area debnis

L6: area flowstone

BblOpaHbIA 06bekT
18: line border -

19: line border - 119-696-
20: line border - 118-623- 188
21: line border - 117-615-305
22: areaice

Bcrasuts crpan

Agiicrane =] Boibop
Beepx Bris
L]
Mepenectums ‘ v|
Shift from Shiftto

v R I

Swap Shift object

NMonck n Boaenenne
Mpocmotp KomaHap
Touxa
Nnnna

Touxa nnHum

O6nacs

NYHHOE 11010K0 ﬂ
wn [moonmitk  [+]

Mokasate | Q6HosNT

19-159-576 -

10174647 Kypcop

end of area -

BbibpaHas nMHUs
rpaHu1Lpbl oBnacTu

Bcraska | Yaanwe

Bcrasuts no ID

onupIH

[ -l
« _,I_J Macuwrab O6HOBUTL cipan =
Beibop nukHum. 4225:546.5 W

Puc. 6.2: Kypcop

Korma kypcop naxoaurcs mexiy endcerap u endof file, HOBble 3/IeMEHTBI PA3MEIIAIOTCS
BHE JIFOOOr0 CcKpalia. EJIMHCTBEHHOE, YTO BhI MOYKETE BCTABUTDH CIOJIa, 9TO HOBBIN cKparm. Ha
caMoOM Jiejie CKpall He MOXKeT ObITh BHYTPH JAPYroro ckpamna. Kakaplit pa3, Korja Bbl OTKPbIBAeTe
daitsr, XTherion nmomeraer Kypcop ciojia, roTOBbIN JT00ABUTH HOBBIN CKpAIl.

OHAKO 9TO HE MOAXOMUT JIJTsT BHECEHWS UCIIPABJIEHUN U JIOMOJTHEHNN B CyIIECTBY IO
cKpall. Bbl JIO/KHBI IepeMecTUTh Kypcop BHYTPb CKpala, HayKaB Ha 3JIEMEHT, IT0C/Ie KOTOPOTo
BBI XOTHUTE JOOABUTH HOBbIE, YTOOBI KYPCOP MOSIBUJICS IIOCJIE HETO.

Ecnun Bam cirydaurcss BcTaBUTH 3JIeMEHTHI BHe cKpara, Therion BbljgaeT ommubOKy Hpu
KOMTMJISTIAN KapThI:

missing scrap before line command

TOOBI HMCIIPABUTL 3Ty OMIMOKY, OTKPONTE BKJIAIK beKThI", BbIOEPUTE CTPOK
Y06 cripa 9Ty OIINOKY, OTKPOWTe a "Ob6be " bepure CTpO
"endscrap" u nepemerniaiite ee BHU3 ¢ moMoIbio Kaonku "Ilepemecturs BHU3", moKa He ocraHeTcs
9JIEMEHTOB BHE CKPAIIOB.

6.2.4 JledpopmupoBaHHas KapTa

Korja ecth permunupoBaHHble TOUKH (HAIIPUMeED, UMs MHKETa, Ha3HAYEeHHOe Dojiee deM
onuoit Touke), Therion He kasyercs, HO KapTa, CKOpee BCero, MoJIyIuTCs He TaKoil, KOTOPYIo
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Bbl xotuTe. C JIPyroii CrOpoHbl, KOrJa €CTh TOYKU MUKETOB C HENPABUJIbHBIMU HA3BAHUSMU (TO
eCTh HA3BAHUSIMU HecyIecTByomux muketoB), Therion Bbimaer coobrenne 06 ommbke (XXX —
HEIPABUIHHOE UMsI [THKETA):

‘ invalid station reference -- XXX

Heuro 110106HO€ IPOUCXOIUT, KOIJ/Ia Bbl HEIPABUJILHO [IPUCBANBACTE HA3BAHUS IINKETAM:
KapTa Teepbl He yIalach, OTOMY YTO CKPAIIbl COBMEIEHbl B COOTBETCTBUY C JIAHHBIMU CheMKH
(HuTKaA XO/1a).

OTaa 9uK moJe3eH JIst IPOCMOTPa PA3IHIHBIX OJI0XKEHNI, IIe Pa3MEIAl0TCs CKPAIIbI,
IIOKa OHU COCTaBJIAIOT KapTy. BO BpeMd OTJIaJKU MO2KET 6bITb IIOJIEBHO 3aKOMMEHTHUPOBaTb
KOMAHJIbI j0in, YTOOBI 3alPETUTh Peodpa3oBaHusl, KOTOpble OHU BbI3biBatoT [thwiki 4].

6.2.5 HenpaBujbHble 3JIeMEHTHI CKpalia

Ecim BBl cyuaiino nmoMmecTuin rpadgudeckne 3JeMeHThl B CKpall U HOHSIN, YTO Ha CaMOM
Jiesie XOTeJId, YTOObI OHU OBLIM B JIPYT'OM CKpalle, BaM IPUJIETCS ITePEeMeCTUTh UX U3 OJTHOTO
CKpalla B JPYIOW.

DTO JIOBOJILHO IPOCTO, €CJIM CKPaIlhl HaXomdATca B oiaHoM daiire. OTkpoiiTe daitn B
penakTope KapT X Therion u mepemecture 3jieMeHTHI ¢ ToMOINbI0 KHonku "llepemectuTn" Ha
BKJIaJaKe "OO0beKTh!" .

MozkHo nepemeriaTh rpadudeckne 31eMeHTbl MEXK/Ly JABYMs (bailiaMu, HO 3Ta Olepaliisd
TpebyeTr ropasao 00JIbIIEro BHUMAHNA, IT09TOMY 3a9acTyIO IIPOIIE YVIaJUTh UX U3 OIHOIO (baiira
U 3aHOBO HAPUCOBATH WX B JIpyroM aiiie. Ecim Bbl XoTnTe 1monpoboBaTh B JIOOOM ciydae, TO
BOT KaK 3T0 cjenaTh. [lockoabky pemakTop KapT X Therion MoxkeT OTKpPBIBATH TOJBKO OJUH
daiis, BBl JOJZKHBI UCIOJIb30BaTh TEKCTOBBIN pegakTop. leiicTBurenbHo, dhailibl KapT — 9TO
TEKCTOBBIE (hailjibl ¢ KOMaHIAMU JIjII PUCOBAHUs KapT.

Orkpoiite oba daitna u ucrnoasdyiire mose "id", 9TobbI ONpeenTh 3JIEMEHTBI, KOTOPHIE
BBI XOTHUTE TIEPEMECTHUTD U3 OJIHOTO (paityia B 1pyroil. Beipe:kbre nx u3 mepporo gaiiia 1 BcTaBbTe
BO BTOPOii. DTOro OyJIeT HeJI0CTATOYHO: rpaduyecKre 3JIeMEeHThl UMEIOT KOOPIUHATHI B PAa3HbIX
cucreMax orcuéra. Jaxke eciim 1Ba cKpalla UMEIOT OJMHAKOBBINA MacuiTad -scale, paMka 3a1aéTcs
MO3UIIUSIMH TOYEK THIIa station.

Terepb BbI MO2KeTe OTKPBITH BTOPOil (haitn ¢ momorpio pegakropa kapt XTherion u
PACIIOJIO?KUTH 3JIEMEHTBI, KOTOPbIE BbI BCTABUJIA, B HY2KHBIX MECTaX.

6.2.6 Bpemennble (aiiibl

Bpemennbie daitibr Therion, MetaPost u pdfTeX naxomgarcs Bo (BpeMeHHOM) KaTajore
" /tmp/thPID" e PID — 7o id mpomecca, 3amyiennoro sx3emiuisipa Therion.

Korma Therion Bbi3biBaercs ¢ ormrueii komangHoil crpoku "-d" (omrajika), on co3gaér
karajor /tmp/thTMPDIR wu coxpansier TaM npoMexKyTodHble (aiijibl. DTOT KaTajaor He
yrassgercsa Therion u He ouniaeTcd OT cTapbiX (ailjioB Mepe/ BBIMOJTHEHUEM. Bbl JI0JIXKHbBI
yJIaJUTh €ro BPYYIHYIO.

6.2.7 TpeyrojsibHUK B OJHOM CKpaIlie

A. Atkinson croskHyscs co creyorneii mpobemoit: onuH ckpar ¢ 6esbiM ((bOHOBBIM )
TPEYTOJBLHUKOM B HEM.

S. Mudrak:
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Korna s nobasuin wall -subtype invisible, Kak IOKa3aHO Ha PUCYHKe, TpobJieMa Oblia
pemena. To ke camoe c¢ border -subtype invisible -outline out. Therion aBrO He
COEJIMHSITI CTEHBI B IPABIUJIBHOM IIOPSIIKE.

4 npormy mpomenns, Ho B Koje "outline finding" momkaa OBITH KaKas-TO OMIMOKA, HO OYE€Hb
TPYAHO HaWTH, U BCerja IoMoraeT ucrojb3opanne "invisible outlines".

Y106kl TIPEJIOTBPATUTD ITO, CTapaiiTech He UCIOJIL30BaThH KOPOTKUE (TOJIBKO JIBE TOYKN)
JIMHUU C OOIIMMU ITOJTUIIAMU. DTO BBI3bIBaeT ONIMOKY, Korja therion anajumsupyer creHbl, u
HAXOIUT OJIMzKaliliiee BO3MOXKHOE IPOJOJIZKeHNe He Ha 'mnpaBuibHOI" cTeHe, a mpbiraer Ha
JIPYTYIO CTeHy, KOTOpas HaunHaeTcs Ha 6ojiee GJIM3KOM PACCTOAHUHM. BMECTO 9TOro Mcrosb3yiire

ot point_of _line u Hapucyiite MakcuMasbHo jauHHYI0 crery (M. Sluka).

6.3 Oraaguuk

Therion — 510 s3bIK, HAOOP MTPABUJI, TO €CTh CHHTAKCHUC, JIJIsI OIMUCAHUS PUCYHKOB KapT
nerep B TekcToBbiX daittax. Hanucanue Therion daiiios, kak daitioB Kouduryparmm, Tak
u (aiilyioB JIAHHBIX, [TOX0XKe Ha HAIMCAHUE IIPOTPAMMBI JIJIsi KOMIIbLIOTEPa, (C UCIOIB30BAHUEM
si3bIKa Tporpammuposanns). Ha camom sreste mpoekt Therion moszken GbITH CKOMIMINPOBAH
JUIA TIOJTy9eHUs BBIXOJIHBIX JIAHHBIX: KapTbl meriep, 3d-mogenn u T.J. TOIHO TaK Ke, Kak
KOMITBIOTEpHAST IIPOrpaMMa JOJIZKHA ObITh CKOMIIUJIUPOBAHA I T€HEPAIUN UCIIOTHIEMOIO
daitra. Pesynbratom kommnmisinun Therion sgpisgrorcss He wucriosiHsieMbie daitibl, a daitibt
nokymenToB (pdf, 3d, ...), KOTopble MOIYT 0TOOPAYKATHCS U/UJIN PACIIEYATHIBATHCSL.

Kora KTo-TO muIeT KOMIbIOTEPHYIO IPOrpaMMy, OH JieJlaeT OIMUOKU, U [IporpaMMa, He
JlesiaeT To, 9To oH/oHa oxkujgaer. OH/OHA JIOJIZKEH UCIPABUTH OIIMOKW; MIPOIECC BbIABJICHUS
omubOK U WX UCIpaBJIeHnst Ha3biBaeTcs "otraakoit". Heuro momobHOe MpOonCcxoInT u ¢ MpoeKTaMn
Therion, u mporecc ucnpasienns ommubok B mpoekTe Therion Takzke HasbiBaeTcsa "ormaakoit".

Wuorya omubKu mpocThl (Hampumep, ecn 3abbiTh oo "-subtype presumed" B jmHIN

"wall"), u BBIBOJ He BepeH, HO oH "mouru" xoporr. B apyrux ciaydasx oHu 6oJjiee cepbé3HbI,
HaIlpUMep, P Ha3HAYeHNN HeIPaBUJIbHBIX UMEH TOYKe station, U pe3ybTaT IIOJIydaeTcs OYeHb
IJIOXUM. Pe3yibrar MOKeT CHILHO OTJINYATHCA OT OXKMJIAaeMOr0, TOIa ITOMCK OIUOKU Oymaer
c0KHBIM 6e3 "oTma ouHbIX" cpeIcTB.

71t KOMITBIOTEPHBIX TPOTPAMM  OTJIa/IKa IPOUCXOJNUT B JIBa MOMEHTA: BO BpeMs
KOMITUJIAIINA U BO BpeMsl 3allycKa (T.e. BO BpeMs BBINOJIHEHNUsT). 10 Ke caMoe IIPOUCXOUT C
Therion. B nepsom ciryuae cam XTherion wim yepes ero BHEITHEE BCIOMOIaTEIbHBIE TPOTPAMMBbI
JIOBUT OIMMOKY W yKa3bIBaeT Ha HEE KPACHBIM B OKHE BBIBOJIA KOMITMJIATOPA. JTO TOXOXKE Ha
UCIIOJIb30BaHNE KOMITHJIATOPA S3bIKA MIPOIPAMMUPOBAHUS, KOTOPBI HAXOIUT CUHTAKCUIECKUE
oImuOKN 1 yKa3bIBaeT Ha HUX. Ec/n HeT HUKAKNX CUHTAKCHIEeCKUX ONMNOOK, KOMITUJISIIIS XOPOIIia,
1o XTherion mumrer zenénoe "YCIIEX".

Opnako xymmmue omubku — "cemantudeckue'. KoMmmigrop e MoxkeT ux 0OHaApPYKUTD,
[IOTOMY YTO CUHTAKCHUC MPABUILHBIN; TPOOIEMa B TOM, UTO 3AIUCh O3HAYAET HE TO, ITO MbI
XOTEJIN, ¥ PE3Y/IbTAT MMOJIyIaeTcs He TOT, KOTOPBI Mbl OKuAa/ . KOMIHIATOD He BUJIUT HAIIH
MBICJTH, OH ITPOCTO YUTAET UHCTPYKIIUU, KOTOPbIe MBI TIHUIIeM B (ailjiaX, 1 He HAXOJUT B HUX
HU4Iero mioxoro. C moMomnibio KOMITBIOTEPHON TPOrpaMMbl KaXKJIbI BBITIOJIHAET IPOrPAMMYy B
cpejie OTJIAJIKH, YTOOBI OTCIEKUBATH PA3JINIHBIE STAIbI BHIIOJIHEHs, [IOKA OH /OHA He OOHADY KT,
[oveMy IIporpamma He BeJeT cebs Kak "oxkujgaemas', n He HAWAECT NPUIUHY STOTO.

st Therion cemanTudeckasi ommubKa o3HAYAET, HAIIPUMED, YTO KapTa Ielepbl He Takas,
KaK MbI XO0Teu. V1 MBI BUIUM, UTO €CTh TaKas OIIMOKA, KOT/Ia MbI TIOKA3bIBAEM €€ 3PUTEISIM.
K coxamenuto, XTherion we sBistercs WYSIWYG, T.e. He moka3bIBaeT JJaHHBIE B TOM BUJIE, B
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KOTOPOM OHH Oy/IyT 0TOOparkaThCsl Ha KOHEYHON KapTe. 9T0 Hem3be:kHO, moTomy 1To Therion
OJIIEPXKIBAET MHOXKECTBO PA3INIHBIX (hOPMATOB. KpoMe Toro, BXoAHbBIE JaHHBIE TPEe0OPa3y 0TS
Therion Bo Bpems mporecca KOMITHJISINE, KOTOPBIf TeHEPUPYET BBIXOIHBIE JTAHHBIE.

Therion npeamaraer aBe (byHKIMKA OTIAIKNA: OIInA KoMaHaHOU cTpoku "-d" u layout-
ormnus(u) debug on.

6.3.1 Layout-onmuu otjagku

[Ipu ykazanuu layout-ommun debug on Therion Bkiatodgaer B BbixogHoi pdf moxymeHT
IIPOMEZKYTOUHBIE ITAIlbI Tpeodpa3oBanns cKparoB. OHI MOKAa3aHbl PA3HBIMU I[BETAMMU:
® KpaCHBIE JIMHUW: UCXO/HbIE CKPAIIBI (II0CJIe TIOBOPOTA U MACIITAOMPOBAHNS );
e CUHWe JIMHWU: CKPAIlbl, aJallTHPOBAHHBIE K TO3UIUsAM Station (/10 00beMHeHNs );
® KpacCHbIe TOYKU: UCXO/IHBbIE MO3UITUU TOUYEK station;

® JKEJIThIe TOYKHU, COG,ZLI/IHéHHble JKEJITBIMU JIMHUSIMU: HadaJbHBIE IIOJIOXKEHUST I1ap TO4€eK C
MaKCHUMaJIbHBIM HCKa>KEHUEM;

e YEpHbIE TOYKH, COEJIMHEHHBbIE YEPHBIMU JIMHUSIMU: KOHEYHOE IOJIOYKEeHUEe I1ap TOYeK C
MaKCHMaJIbHBIM HNCKazKEeHUEM;

® OpaHXKeBbI€e TOYKHN: TOYKHN C MaKCHUMaJIbHBIM M3MEHCHHUEM PaCCTOAHUA B TpaHC(bOpMaHI/II/I;

® KEIThIEe JIUHIT MEKY KEJITBIMA U ‘{éprIMI/I TOYKaMHI: CMEIIeHNEe 9TUX TOYECK.

Ecan ectp Tosmmko OoaHa ‘{épHaﬂ TO4YKa, 9TO O3HaYaeT, 9TO JIBa IIHMKETa C Pa3HbIMU
Ha3BaHUAMU PACIIOJIOZKEHBI B O,ZLHOI71 TOYKeE.

Layout-ommus debug MoxkeT uMeThb u CJIEIYIONIIE apryMEHThL:

e of [ oTKJIIOYAET OTIIAJIKY;

® 0N BKJIIOYAET OTJIAJIKY;

e all orobpazkaeT BCIO MHMOPMAIIIIO OTJIAJIKIA;

e first orobpazkaer 4epTéxK MOcJe MepBoro mara mpeobpa3oBanus (JMHEHHAST YACTh);
e second oToOpazKaeT YepTEXK I0C/Iie BTOPOTO Iara npeodpa3oBaHUA;

e scrap-names 0ToOparkaeT Ha3BaHUsS CKPAIIOB;

e station-names 0T06pa>KaeT Ha3BaHUA IINKETOB.

Layout-onnusi survey-level KoHTpoOUpPyeT, CKOJIBKO UMEH ChEMOK Oy/eT HalledaTaHO B
Ha3BaHWM NMIKeTOB. 1 pebyerca uncio, 0 A1 OTCyTCTBASA HA3BAHUS ChEMKHU, 1 /I IEPBOTO 1
1.;1. Vim crienpanbraoe 3Hadenue all, o3navaroriee, YTo Bce NMeHa ChEMOK Oy/lyT HalledyaTaHbl.

Emé onun mosie3nblit MeTo 1 0TI IKN — 00pabOTKa HECKOJIBKUX dacTeil KapThl Menepbl
3a pa3, 9To0bl YOeIMThCH, YTO OHHU IPABUJIbHLIE. DTO MOXKHO CJIEJIaTh C IOMOIIBIO OIIIH
KoHUrypanun select u/nmm nepapxudecKoil OpraHu3aIul ChEMOK.

6.3.2 therion -d

Komanga Therion moxker ObITh BbI3BaHa ¢ omrmeit orragaku "-d". Ecim BeI ncrossyere
XTherion, nanummre "-d" B TekcroBom noje "Ilapamerps komanab" Bkaagaku "Hacrpoiiku" B
OKHE KOMIIHJISITOPA.

Korna Therion BemmmosHAETCS B pekuUMe OTJIAJKU, OH COXPAHAET BPEMEHHBIe (hailibl
B Karajgore $TMP/thTMPDIR [thwiki 10]. B coobmennsx o6 omubkax MetaPost mosBisercs
HOMeEp cTpoKH B daitie "data.mp", koTopsriit siByisiercs aityiom, cremepupoBaHubiM therion jrst
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uKeT 17 cABUHYT L]
OTHPCUTENBHO BepHOro ~— |
nonobkeHUA Ha HUTKe Xoaa

Puc. 6.3: Otnanka

MetaPost. [IpoBepka sToro daiiia MoxKeT OBITH HOJIE3HON JIJIsI OOHAPYKEHUs TPUIHHBI OIMNOOK,
BoisiBieHHBIX MetaPost [thwiki 16-17].

Qaiinnr "data. *" upencrasigor coboii postscript-daitinl, crenepuposannbie MetaPost.

Yucita B uX paciimpeHusix COOTBETCTBYIOT uncjaM, 3anncanabiM MetaPost B ero BeiBojie. Bbr
MOZKeTe TIPOCMATPUBATH UX € HOMOIIBIO CPEJICTBA MIPOCMOTPa postscript (Mim KOHBEPTUPOBATD
ux B ¢popmar PDF u orobpaxkars ¢ nomorpio cpejctsa npocmorpa PDF). JTobaBbre B Hauase
postscript-komanay "X Y translate", aroOnr mepemecTuTh n3006parkeHNe B CEPEINHY CTPAHUIIDI,
ecau Bbl HU4Yero He BujutTe. Hampumep 200 200 translate.

Obpature Buumanue, uro B MetaPost oOparnblit mopsiiok cuMBoJioB, YeM B therion, moromy
B criucke B (aitie .th2 on orobparkaeT mepBbIii CUMBOJI TIOBEPX JIPYTUX.

6.4 KapTbl HEOOJbUINX IIEIIeP

Kaprbr HeGobIINX Temep 0OBITHO PUCYIOTCA B OOJIBIIIEM MacIiTabe, deM KapThl OOJIBIIIX
nerep. [Toaromy Ha HUX IJIOTHOCTH CUMBOJIOB JIOJIZKHA OBITH BBIIIE, YeM JIJIs OOJIBIIIX IeIIEp,
1 HY>KHO, 9TOOBI 3T CUMBOJIBI OTOOparKaJIlCh HHAIE.

CootsercrByiorniee n3menenue B daite theconfig — layout-onmus scale. Hanpumep:

‘ scale 1 100

Hamnee iyt nepeonpeenenus MetaPost st cumBosioB n imnnii. Moaudukarus obyractu
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tuna "debris" (mebenn). Orauaust oT nepBoHavyabHO onpeesénnoit B Therion: B mare (0,6
BMecto 1,0) u coyuaitaom macirabe (0,4 Bmecto 0,6):

def a_debris (expr p) =
T:=identity;
% thclean p;
pickup PenC;
path q; q = bbox p;
picture tmp_pic;
tmp_pic := image(
for i = xpart llcorner q step 0.6u until xpart urcorner q:
for j = ypart llcorner q step 0.6u until ypart urcorner q:
draw ((-.2u,0)--(.2u,0))
rotated uniformdeviate(360)
shifted ((i,j) randomized 0.4u) withpen PenC;
endfor;
endfor;
)
clip tmp_pic to p;
draw tmp_pic;
enddef;

Moudurarus obractu tuna blocks (rabiboBeiil HaBas). Kak u mpex/ie, mar yMeHbIIeH ¢
2,0 o 1,0, a ciaygaitablit Maciirad ymenbines ¢ 1,6 g0 1,0:

def a_blocks (expr p) =
T:=identity;
pickup PenC;
path g, qq; q = bbox p;
picture tmp_pic;

uu := max(u, (xpart urcorner q - xpart llcorner q)/100, \
(ypart urcorner q - ypart llcorner q)/100);
tmp_pic := image(

for i = xpart llcorner q step 1.0uu until xpart urcorner q:
for j = ypart llcorner q step 1.0uu until ypart urcorner q:
qq := punked (((-.5uu,-.5uu)--(.5uu,-.5uu)--(.5uu, . .5uu)-- \
(-.5uu, .5uu) --cycle)
randomized (uu/2))
rotated uniformdeviate(360)
shifted ((i,j) randomized 1.0uu);
if xpart (p intersectiontimes qq) < O:

thclean qq;
thdraw qq;
fi;
endfor;
endfor;

)3

clip tmp_pic to p;

draw tmp_pic;
enddef ;

Momudurarus obaactu sand ("necok"): ucrosbayiire steps 0,4, random scale 0,3 u PenA.
Moaudurkarust obsactu blocks u pebbles ("6moku" u "ranbka): ucnonbsyiite steps 0,65 u
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random scale 0,6.

Momudurarmst obaactu clay ("ramua"): ucnonssyiite steps 0,7 u random scale 0,6.
Momudukarms obactu ice u snow ("aex" u "cuer"): ucnonb3yiire steps 1.5 u random scale
1.3.

Mojuduraruss — aunumn  slope  ("yksaou"):  samenmre 5  Ha 2 B CTpOKe
"mojkrok:=adjust_step(dlzka,1.4u) / 5;".

Momudukanus muuun overhang ("nasucanue"):

def 1_overhang (expr P) =
T:=identity;
cas := 0;
dlzka := arclength P;
mojkrok:=adjust_step(dlzka, 0.3u);
pickup PenC;

t1:=0;

forever:
t := arctime (cas + mojkrok/5) of P;
t2 := arctime (cas + mojkrok) of P;

thfill (subpath (t1,t2) of P) --
((point t of P) + .3u * unitvector(thdir(P,t) rotated 90)) --
cycle;
cas := cas + mojkrok;
exitif cas > dlzka - (2*mojkrok/3); % for rounding errors
t1:=t2;
endfor;
thdraw P;
enddef;

6.5 Opranuzanuss CbEMOK

Kora nemepa nmeer NpuingaHy o JIHHY U CJIOKHOCTD, MJIN KOT/I& MEIIeP MHOTO, BO3HUKAET
pobJIeMa OpPraHu3aliil ChEMOK U aOpPHCOB.

Jlaxke B CJIOXKHOI Termepe MOXKHO BbLIeanTh "dactu' memepbl. OHM MOryT OBITH
HCIIOJIb30BAHbl B KAYECTBE OCHOBBI JIJI MEPAPXUIECKON OpraHU3aIiu TOIOJAHHBIX (CHhEMKU
U CKpAaIlbl) ¥ HCCJIeI0BaTe/IbcKuX pabor. Pasmemnenne daiiyios Therion u BeromorarebHbIX
daitsio B daiijioBoil cucTeMe MOYXKET BOCIIPOM3BECTHU 3TY UEPAPXUIO.

Ha mumxHeM ypoBHE HaXOJATCA KATAJOTH OIUHOYHBIX CHEMOK, COJIeprKalllie CKpallbl,
CHEMKH U BCIIOMOTaTe/ibHbIe (ailyibl (M300pazkenus: 1 T.71.). B KaxkJI0M KaTajore ecrb (daii
theoinfig, KOTOpBIIl MOYKHO UCIIOJIB30BATH JIJIsT COCTaBIeHNsT KapThl CheéMKU. CKpaIbl U ChEMKH,
KOTOPBbIE MOXKHO OIPEJIEIUTh Ha 9TOM YPOBHE OJIMHOTHON CHEMKU, JIOJZKHBI ObITH COOPAHBI 1
oObemHeHbl Ha KapTax. [Ipu pabore Ha 5TOM ypoBHE ciiejlyeT chOKYCHpPOBATbCs Ha OOPUCOBKE
U JIPYTUX JEeTalsX (MMEeHa CbEMINUKOB, (DUKCUPOBAHHBIE MUKETHI U T.JI.).

[TogauMaeMcst Ha OUH yPOBEHb BBEPX 110 MepapxXuu, 3T0 "dacTh" merepsbl, B KOTOPBIit
coOpaHbl OTJEIbHBIE CHEMKH € BBIDOBHEHHBIMH U OObEJIMHEHHBIMEU CKparmamu. Ha srom
YPOBHE €CTh TaKzKe KaPThI, KOTOPbIE 00bEINHSAIOT OT/Ae/IbHbIe KapThl cheéMOK. Theonfig-daitsnr
therion mMo3BOJISIOT BBIBOAUTD KapThl dacTeil memepnbl. PaboTa Ha 95TOM ypOBHE COCPEI0TOYEHA
Ha OOBEIMHEHNH KapT eJINHUIHBIX ChEMOK, CTJIA)KUBAHWST MECT COeIWHEHWS JJId JIy et
npeserTannn. VHOTIa BO3SHUKaeT HEOOXOIUMOCTh BEPHYTHCA K IIPEIBIIYIIEMY YPOBHIO, ITOOBI
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BHECTHU M3MEHCHU, yIydIIalonie BbIXOAHON Pe3yJIbTaT.

Ha mrar Beimme — nermepa. Ctpykrypa u padora aHAJIOrHYHBI BTOpOMY yposHIo. Horma
TPEX yPOBHEH HEJIOCTATOYHO, U BOZHUKAET HEOOXOJIMMOCTD B JIPYTUX ITPOMEXKYTOUYHBIX YPOBHSIX.
C apyroit CTOPOHBI, €C/ii Teliepa He CAUMIKOM OOJIbIasi, JOCTATOIHO JByX yposHeil. Kak
MIPaBUJIO, JIJI TIEMePhl JAnHON 1 KM JTOCTaTOYHO ABYX YPOBHEN, /71 TEMephl JIMHON 6 KM —
TpHU...

Kora BbI 00beuHsIETE B OJIUH TIPOEKT MHOYKECTBO TIEIIEP, BaM HYKHO TOJTHATHCS eIé
Ha OJIMH ypoBeHb. OJIHAKO 3TOT YPOBEHb OOBIYHO ITPOCT, MOCKOJIbKY IEIEPHBbIE ChEMKHU Y2Ke
UMeIOT (DUKCUPOBAHHBIE TOYKU, U IEIEePbl OOBIMHO HE3aBUCUMbI. FC/i 9TO He Tak, BOSHHKAET
HEOOXOIUMOCTDb OObEIUHEHUsS] W CIVIAKUBAHUS MECT COCIMHEHUil, KaK U JJIsd [PEIbIIY X
YPOBHEI.

MoOKHO yCTAHOBUTH pa3HbIE IapaJjulejbHble HepapxXun (KATAJOTN), HUCIOJIb3YIOIINe
OJlHU M Te >Ke 0a30Bble YPOBHHU, IJie KayKjas HepapXus HaCTPOEHa JIJIS OIIPEJIeJIEHHOTO
BBIXOJTHOTO pe3yJibTaTa. YIIPaBjcHUEe HECKOJIBKUMU UEPAPXUIMU MOXKET UMETh MPOOJIeMbI U3-3a
HEOOXOIMMOCTH PACIIPOCTPAHEHNS U3MEHEHUN 1 OOHOBJICHUI BO BCEX MEpaAPXUAX.

6.6 Coobimenus o6 onmMoOKax

Therion 1 BHemHIe IporpaMMbI, KOTOPBIE OH HUCIIOJIB3YET, MOI'YT OOHAPYKUBATH HECKOJIBKO
ommOOK BO BXOJIHBIX JAHHBIX I T€HEPUPOBATH IIOJIE3HBIE COOOIEHNA 00 OMMUOKAX. DTU COOOIEHIS
OOBIYHO JIOCTATOYHO KOHKPETHBI, YTOOBI YKa3aTh MOIb30BATE/II0 Ha, ITPUYINHY ONUOKH.

B sTOoM mpmsioyKeHuu Tepeduc/ieHbl HEKOTOPbIe COOOIIeHnd 00 OIMOKAaX, OIMCAHBI UX
3HAYEHNs U CIIOCOOBI ycTpaHeHus ormuOkn. CooOlIeHuns mepevdncieHbl B aadaBUTHOM TOPSIIKe.
K coxxamenuio, coobierns 06 ommnbKax TOJIHLKO Ha aHIVIMHACKOM si3bIKe. YT00BI JI0KAJIM30BaTh
coobennst 06 ommbKax, sroro Hegocrarodno ;g Therion (m XTherion), HO Hy»KHO METH €ro
Tak:Ke JJIsI cavern, mpost, pdfetex u tex.

ITpoexkT xommmaupyercsi, Ho X Therion Beigaer "ERROR"

Ecmm kommusinns kazkercst yemernHoit, Ho X Therion Bergaér "ERROR", To 310 MOXKeT
ObITH CBA3aHO C OTCYTCTBHEM BCIIOMOIaTeILHOM IMporpaMMbl. ¥ MeHs OBLIO TakKoe Ipu
ucnosb3oBaruu Therion 6e3 ycranoBjieHHOrO survex (cavern).

Error: area borders X and Y don’t intersect in scrap Z (I'panunpt obimactu X u Y
He IlepeceKaTcs B ckpare Z)

Dto coobmenne MetaPost 06 ommbke, koTopas He 3amedaercs X Therion (on nmokaspiBaeT
pesyiabrar "OK"). Bbl 10/2KHBI OTKPBITH (haiijl, cojiepKaiuii Ha3BaHHbIA CKpAIl 1 HANTH JINHUH,
KOTOpbIe BbI3BasM ommuoKy (ucmosb3yiite Braaaky "llomck" B pemakTope Kapt). Bepositao, 1Be
1ocjIeI0BaTeIbHbIC JITHUU KOHTYPa 00JIACTU HE TepeceKaloTcs, Ha 9To U yka3biaeT MetaPost.
BbI JI0JIKHBI TIONPABUT OJ(HY U3 JinHuil (mim o6e).

Warning: scrap outline intersect itself in scrap Z (BHemiHsis JuHUs ckpamna Z
repecekaer camy ceosi)

910 ommubka MetaPost. Ona orobpazkaercst B BhixognoMm okHe X Therion, HO, TeM He MeHee,
BbicBeunBaeTcs pesyabrar "OK". Bel 10/2KHBI OTKPBITE (haill ¢ 9TUM CKpaIlioM U UCIPABUTH
BHEIITHIOIO JIMHUIO. Fc/m Ballm cKpalbl pacipe/ie/eHbl 110 HeCKOJIbKUM (aiiaM, MOXKeT ObITh
TPYJIHO HaiiTu X MecTonosiozkenue. X Therion He MOXKeT BaMm 1MOMOYb, IIOTOMY YTO y HEIO HET
uHGOPMAIMH O TOM, U3 KAKOI'0 UCXO/IHOTO (haila BOZHUK I ITpodemMa. Bl MoxKeTe nCoib30BaTh
MHCTPYMEHT MOMCKA TEKCTa, ITOOBI HAWTH (hailjl ¢ 9TUM CKPATIOM.
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Curyarusi, B KOTOPOil KOHTYpP CKpalla IepecekaeT caM cedsi, Bo3HUKaeT, Koraa juaus "wall"
MMeeT M3JI0M M3-3a JUIMHHBIX PydeK (YCHKOB) TOUEK JIMHWU, KAK HA PUCYHKE HIKe.

kink in the outline

Puc. 6.4: NIsnom B KOHTYpe

Nuorna "scrap outline intersect itself" moxker ObITH BhI3BaHA KOMAHJION join B CKparle.
Korga therion jo/ken coeiMHUTH CKpalibl, OH Je(DOPMUDYET COeJIMHUTE/TbHBIE JTUHUHU JBYX
CKPAIoB, 9TOObI CryIauTh uX BMecTe. HebobIiasg HETOYHOCTH pa3MelleHne MIKeTa B CKparlie
MOYKeT BbI3BATh CKPYUYHBAHUE KOHIIOB JIMHUU, ITO IPUBOIUT K ITOU OIIHOKE.

Ecsin BBl ckOMmumpyere npoekT ¢ mapamerpom oriaaiaku ("-d" B KomMaHJHON cTpoKe
Therion), To mosyuure postscript-daiin menpasuibHoro ckpamna B Buje "$ (thTMPDIR) /data. XX".
Buech "XX" — 310 Unca0 B KBaIpaTHBIX CKOOKAX, KOTOPOE CIEAYeT 3a coODIeHneM 00 OmndKe Ha
BeIxosie MetaPost. Ber Mmoxkere mpocMoTpeTh cKpall ¢ IOMOIIBI0 CPeJICTBa IIPOCMOTPa postscript
uin, mpeodopaszosas ero B PDF, ¢ momombio cpeacrra npocmorpa PDF. Bosmorkto, Bam npugércs
oTpeakTHpoBaTh aita u jpobasuTh crpoky "200 200 translate" B mHauage.

Takum o6pa3oM, BbI MOKETEe YBUJCTh BHEIIHIO JIMHUIO CKpalia, obpaborannyio Metapost,
1 OIPEJIETUTH MECTO OINIUOK.

Path X and Y don’t intersect

Dra ommbKa 00bIUHO OTHOCUTC K obmacTam. Vcnomsayiite "search & select" (momck B
TekcToBOM (haitse) mo daiiay KapThl urobbl HaiiTn Bee obsactu. Komana onpeenerus obaacTu
JIOJIZKHA HAXOJIUTCSA B CTPOKE HOMEDP KOTOPOH COOTBETCTBYET ykaszaTesto omubku X. Hyxkmo
UeHTUQUIIPOBATD BCE JIMHUK, KOTOPBIE OIPAHUINBAIOT JaHHYI0 00/1acTh. CKOpee Bcero nMeercst
"jmrHsgsg" IMHUS, HE COOTBETCTBYIONIAs KOHTYPY, ¢ UICHTU(DUKATOPOM KOTOPBIA COOTBETCTBYET
JaHHOI 00JIaCTH.

The angle between two identical points is undefined
O6bran0 Takast omubka reaepupyercs MetaPost u BbiryiguT cireryronmm odpaszom:

1_flowstone->...as>dlzka+(mojkrok/3);tl:=t2;endfor

3

1.5074 ))

2

The ‘angle’ between two identical points is undefined.
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B mepsoii cTpoke ommOKN BBIBEJIEHO HA3BAHUE CUMBOJIA, B KOTOPbI BbI3BAJ OIIHOKY
(1_flowstone) BMecTe ¢ 9acThi0 ero Koja (KOTOpoe B JIAHHOM CJIydae HAC He HHTEpPEeCyer)
BO BTODOil CTpOKe IOKa3aH HOMep CTpOKU B aile metapost (coszmaércst m3 Beex CKPAroB)
BBI3BABIIEH OIMMUOKY U TEKCT 3TOW CTPOKH.

B nannowm citydae npobisiema c smnueit flowstone Tak dT0 MOYKHO HCIIOJIB3YS 1TOouCK "search
& select" maiiTu BCe line
flowstone B daiine ckpana u nposeputhb ux "Command preview". Ckopee Bcero B oHOMI U3
JIMHUM CYIIECTBYIOT JyO/IMPYIOIIe APYT APyra TOYKH.

can not connect 1@subsurvey.survey to centerline network (HEBO3MO>KHO COEIMHUTH
1@subsurvey.survey ¢ HUTKOI x04a)

DT0 MOXKeT o3HadYaTh OIMMOKY B KoMaHze "point" Tura station: mamHoe MMsI IIHKETaA
OTCYTCTBYET B JJAHHBIX HUTKM X0jia. /I[pyras BO3MOKHOCTH 3aKJ/II09a€TCs B TOM, YTO HUTKA XO/a
He MOJIKJII0YeHa, T.€. OTCYTCTBYeT KOMaHIa equate.

duplicate object name — scrapl (my6smpoBanume nMmeHu o6bekTa — ckprial)

DTO MOXKET POU3OUTH, KOIJa CKpallbl pa30UThl HA HECKOJIBKO MCXOJIHBIX (DAM/IOB, U BbI
3a0bLTM Ha3HAYUTH UX nMeHa. X Therion HasHauaeT UMeHa cKparaM B COOTBETCTBHUE C MIAGTOHOM
o ymosraanuio, "scrapl" u tak nmasee. [losromy, eciu BbI He HA3bIBAETE CKPAIbI OPUTUHAIHHBIMI
UMeHaMU, JIBa U3 HUX MOIYT IHOJYYUThH OJHO W TO YK€ UMsI [0 YMOTIaHui0. UTOOBI PEIuTh 3Ty
pobJIeMy, JIOCTATOYHO MEPENMEHOBATh CKPAITBI.

incompatible scrap projection (HecoBmecTnMasi IpoeKIusi CKpara)

OTa ommnbKa BO3HUKAET, KOIJIA KapTa COJEP:KUT CKpall Wl KapTy C JIPYTUM THIOM
IPOEKIINY, TJIAH U Pa3pe3 B OJHOM 1 TOM ke map. [IpoBepbre aTpubyThl mpoekimu (-proj) u
HACIPaBbTE UX.

invalid length reading

OTO O3HAYAET, YTO KOMAHIa HAXOIUTCA BHYTpM OJioka centerline. Bol, BepoaTHO
) ) )
MPOIYCTUIN KOMaH 1y endcentreline, KoTopas 3aKpbIBaeT OJIOK.

invalid line type — subtype combination

DT0 coobiienne obO3HaYaeT KOMaHJy line ¢ HejomycTuMoit omrueit  -subtype.
OrobpaxkaeTcst Ha3BaHMe JIMHUU, U KOTia Bbl HaxkuMaere Ha Heé, X Therion mepenocur Bac B
PEAAKTOP KapT C HEBEPHOW JIMHUCH.

invalid name format

Ba 3TuUM CcOODIIeHneM cieayeT HeBepHoe nMsi. MoxKeT caydnTbesd Tak, 9TO B UMEHU
OyseT OoJibIlle OJHOIO IMpodesa, KOrjia pa3peniéH TOJbKO OJWH, KaK B HMMEHaX JIIOJEi.
Hampumep, M. Budaj (SCC). s ncrnpaBieHus: 3aMeHUTE MPOOET KOCOU MPSMBIM CJIETeM
’/’: M. Budaj/(SCC).

invalid station reference

Heseproe nazpanme Touku station. DTo cOOOIEHNE COMPOBOXKIAETCS HEIPABUIBHBIM
nMeHeM mmKeTa. X Therion aBToMaTHIeckn MepeKI0IaeTcst B PEJIAKTOP KapT U BBIJIEISIET TOUKY
(ona BbIOpaHa), YTOOBI BHI MOLJIM MCIPABUTH OIMIUOKY.

MetaPost capacity exceeded, sorry [main memory size=3000001]

Bbl mo/KHBI pas3iesinTh cKpall Ha 0oJiee MeJIKue CKPallbl, IIOTOMY YTO BbI IIPEBBICUIN
npeesibl mamsaTu nporpamMbl MetaPost. Cmorpure Takke kommenTapuii o mamaTtu TeX.

Fatal mem file error: I’'m stymied
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910 03Ha"aeT, YTo (hailyi mpost.mem He MOXKeT OBITh Hali/IeH WK He OOHOBJISIIICA ¢ MOMEHTA
MIOCJIEJTHETO JIBOUYHOT'O OOHOBJIEHUSI, WJIM ObLT OOHApPYKEH HelpPaBWILHBIN (haill B cucreme, B
KOTOPOIT nMeeTcst 6oJ1ee OJTHOTO.

Mg magasia rorpodyiite kpsewhich mpost.mem aTobbl YBUAETH, CYIIECTBYET Jin (pail
(1, BO3BMOXKHO, 0OpaTuTe BHUMaHUe, rje oH Haxoaurces). [lociennue Bepcun kpathsea Tpebyior
kpsewhich --engine = metapost mpost.mem.

Bo Bropyto ouepenn 3amycrure fmtutil --byfmt mpost, nnmn moxuo fmtutil-sys.

CymiecTByeT Tak MHOTO CIIOCOOOB, KaK 3TO MPOU3OHIET B 9TO pas3, TPYIHO CKA3aTh,
9TO JeJIaTh, HO, II0 KpalHeld Mepe, IMONbITANTECHh BBIACHUTH, HAXOJIUTCA JIM WCIIOJTHAEMBIA
daitn mpost B ToM ke 0bIIeM jiepeBe, uTo U mpost.mem. B moem cirygae aBoudHbIN haiist
mpost — sro inTeX Live/2008/bin/win32/, a daitn mem — B TeX Live/2008/texm f —
var /web2c/metapost/, Tak Kak mpost UIIET B JIOUYEPHUX KATAJIOraX CBOUX MAIOK-TIPApOIUTeIeil
daityiel mem, 310 HOpMaJbHas kKaprtuHa. Opuako 3uHadenus rnepemennoii MPMEMS moryr
m3mennTs 910 |D. Luecking, 2009].

missing scrap before line command

['paduaeckue smeMeHThI ObLIN BCTABJICHBI 3a MpejenaMu ckpamna. Orkpoiite daiis KapThl
".th2" B pemakTope KapT U IIPOBEpPHTE CIIMCOK 3/1eMeHTOB Ha BKajke "O0bekTrr". JInbo MoKHO
[IEPEHECTH CTPOKK OO'bEKTOB BHYTPh OJIOKA Scrap/endscrap B TEKCTOBOM PEJIAKTOPE.

missing survey before equate command

Komanna equate moskHa HOABUTHCS BHYTpH OJioka survey. CbEMKH JIOIXKHBI OBITDH
HepapXUIecKu yIopsIOYeHbl, 1 ChbEMKa ¢ KOMaH/IOH equate JOJKHA BUJIETH (T.€. COEPIKATH)
IIAKETHI, K KOTOPBIM 3Ta KOMaHIa OTHOCUTCSI. DTO MOI'YT OBITh HEIIOCPEJICTBEHHO IMMKETHI ITO
CBHEMKU UJIN MUKETHI OJHON M3 BJIOXKEHHBIX B HEE CHEMOK.

[Tpumep:

survey X
survey A
1
endsurvey A

survey B
2
endsurvey B

equate 10A 20B
endsurvey X

pyroit npumep:

survey X
survey A
1

endsurvey A
2

equate 2 10A
endsurvey X
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no reference station found in scrap

3a 3TuM coolIleHneM cjiejlyeT Ha3BaHMe cKpara. B HeM ToBOpHUTCH, 9TO B yKa3aHHOM
CKpalle HET IIMKETa, IIPpUHa/l/IezKallero JaHHbIM CbEMKU. HOSTOMy €ro HEJIb34d Ppa3MECTUTb Ha
kapte. VMcupaBbre 3TOT CKpall, BCTaBbTe TOUKM THUIlla, statton uian go6aBbTe MOIXOIAIIAE OIIINN
-name K yKe pa3MellEHHbIM B CKpalle TOYKaM.

not enough layout option arguments

OTta ommbKa, BEPOSITHO, N3-3a OIleYaTKU. 3a HUM CJIe/IyeT UMs HECYIIECTBYIOIIETO OObEeKTa,
II09TOMY HaWTH OMIMOKY JIOJIZKHO OBITH JIerKO. BO3MOXKHO, BbI OMIMOJINCH UMEHEM WJIN He
BKJIIOUIIIH (KOMaHa input) dailst ¢ 9TuM 00bEKTOM.

DTO TaKzKe MOXKeT IIPOU30ITH, KOT/la 00bEeKT He NMeeT MOHOr0 nMeHn, a therion e Mmoxker
ero Hafitu. Hanpumep, eciim BbI cCbLIaeTeCh BO BHEITHEM UCXO/IHOM (haiijie Ha JTMHUIO BJIOXKEHHOI
CbEMKH, He KBATUMUIUPYs ee ¢ MMeHeM ChEéMKH (HampuMmep, kak line@survey). [Tonauasy sro
MOZKET BBI3BIBATH HEJOYMEHUE, TIOTOMY UTO UMd KayKeTcd NMPaBUIbHO HAIUCAHHBIM, ..., IOKa BbI
He TTOMMETEe, YTO BaM HYKHO IOJHOE UMS.

projection mishmash

HpOeKHI/H/I 9JIEMEHTOB KapTbl HE COBIIaJalOT: BCE€ OHHM MJOJIZKHBI HMETH OJMHAKOBYIO
IIPOEKIUIO.

strange path in ...

DT0 coolIeHne MOXKeT 0003HAYATh HAJUYNE JIMHUM TOJBKO C JIBYMSI COBIIQIAIONTIAMEI
TOYKAMHU.

survey does not exist
Ums (nperTrdukaTop), KOTOPOe Bbl UCIOIB30BAHN, HE SIBIISIETCS UMEHEM ChEMKIL.
unknown option — input test-layout.th

B daitne xondurypanuun komamnga input ObLIa UCIOIL30BaHA BHYTPH 0J10Ka layout.

6.6.1 PdfTeX errors

Ommubkn PdfTeX oObIvHO BBI3BaHBI HEBEPHBIMU JTAHHBIMA.
TeX capacity exceeded, sorry [main memory size=1000000].

9TO o3HaYaeT, 4TO y Bac ecTh 1 MDB JaHHBIX B OMHOM CKpalle — KarKJbIil CKpaill
obpabarsiBaercs pdftex ormenbro. HacTo 9T0 TPONCXOINT U3-3a OMMOKN B JAHHBIX CKpaIla.

Ecam Bam ckparr jieiicTBUTEILHO OOJIBIIOI, BbI TAKXKE MOXKETE YBEJIHIUTH 00beM TaMsTH,
ucnoJibzyemoit pdftex B daitne texm f.cnf, nepeoripeiesius nmepeMennyio main_memory. DTOT
aii 06BITHO HAXOAUTCS B MOJIKATAJIONe /etc W MOKET UMETh HEMHOTO JIpyroe nMst. Vcrnosb3ayiite
komany kpsewhich texmf.cnf, arobbr HaiiTu ee B Bameit cucreme. B moeit cucreme 310
Jetc/texmf [texm f.d/00texmf.cnf. Tlociae ero m3aMeHeHHs BBI JIOJKHBI BBIIOJHUTH, Kak

npasusio, komauay texmf-update (orupdate-texmf, ums 3aBucut ot puctpubyruBa) u fmtutil
--all.

Bpl TakzKe MOKeTe yBeJIUIUTh extra_mem_top mim extra_mem_bot. M qaxke yBenndabTe
9TU NTapaMeTphl JIJIsi KOHKPETHOI TporpamMMbl, Harpumep, i MetaPost, extra_mem_top.mpost

2000000.

Therion aBromaTudeckn co3aéT CKpall ¢ HUTKOI X0Ja, eC/in KapTa He BeIOpaHa B daiiie
theonfig. Dror ckpan serko mozxker npessimarh 1 MB B 6osbinx nermepax (manpumep, 4,5 MB
quist ierepbl Dead Bats). Ber MozkeTe n3bezkarh ero co3jianust, BBIGpaB JIIOO0M U3 OMpeIe e HHbIX
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0OBEKTOB KapThl B KoMaH e export map. [M. Budaj 2006.12.28].
Dimension too large

Ota ommbKa MOXKET OBITh CBdA3aHa € HENPABUJILHBIM 3HAYECHUEM CETKH KOOD/IMHAT
UMIIOPTUPOBAHHOTO PAcTPoBOro nzobpazkenus. Jlonomaurensuas nudpa B KapTorpaduieckoit
KOOD/IMHATE yBEJIMYUBACT pa3Mep KapThl Ha JIECATh.
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I'maBa 7

Jlas xakepoB

Therion — o4veHb MOIIHBIN U THOKUIT MHCTPYMEHT, KOTOPBIN IO3BOJISIET CO3JaBaTh U
yupaBiaTh Kaprtamu teriep. OH Tak:Ke OTKPBIT I PacIIupeHns, YTOObI aJalTHPOBATh €ro K
KOHKPETHBIM oTpebHoCTsAM. B 3ToM npenmymectBo Open Source u MOY/IbHON KOHCTPYKITUN
KOJIa.

B »Toit rmaBe onuceiBaeTcs, Kak pacimpuTh Bo3MoxKHOCTH Therion:

o soxkasm3anust Therion (1 XTherion) na Bam s3bIK;
e BcraBka dparmentoB Koga MetaPost u/mwm TeX;
® yIpaBJIeHue MIPUQTaMu;

® CO3/IaHNe HOBBIX CHUMBOJIOB;

e ucrnosib3oBanne "Baemuux" pegaKkTopos.

7.1 IlomaepkKa HECKOJIbBKHNX S3BIKOB

Therion pacmpocrpansiercs ¢ MOIIEP:KKO aHMMiicKoro (en), YemcKoro (¢z), CJI0BaIKoOro
(sk) m apyrux s3BIKOB OT aBropoB: dpaniysckuii (fr), mcnanckuii (sp), mosbckuii (po),
urajabsHekuii (it) u memenkuii (de), pycekuii (ru), anbanckuit (sq).

J1o6aBUTH HOBBIN #A3BIK OYEHL IPOCTO OJsiarogapsd TOMY (pakTy, UTO JIOKAJTU3AIU
cojiepxkuTCd B therion-nojkarasiore thlang, u cymectByer perl-ckpurt, process.pl, s co3anus
daiista JOKATU3AIUE U3 CIUCKA CTPOK I PA3IUIHBIX TOJJIEPKUBAEMBIX SI3BIKOB.

DTOT CKPUIT TaKKe MOYKHO HCIOJIB30BATD JIJIS CO3aHMS IIyCTOro (paiiia st JaAHHOTO
SI3bIK& 1 BKJIIOUEHUS €ro COIEPXKUMOro B (aill JIOKAJIN3aIUN I0C/e ero 3al0/THEHIS TeKCTOBBIM
PETAKTOPOM.

[Tockosbky ckpunt manucan na PERL, B Bameii cucreme 0J/I2KeH OBITH YCTAHOBJIEH
uHTepiperarop perl. 9To HOpMaILHO s Kaxkaoro auctpudyrusa Linux. Eciau y Bac ero ner
(ckopee Bcero, y Bac Windows), Bel Mmoxkete ckadath PERL n3 CPAN ((Bceobbemitioniast ceth
apxuBoB PERL), a Tak:ke jonosHUTEIBHBIE Perl-MO/Iy/n, KOTOPBIe BAM MOTYT HOHAI00UTHCS
(http://www.cpan.org).

[Tocnemnee, ITO BBI JIOJPKHBI CJIeJIaTh, 9TO YCTAHOBUTH SI3bIK B KOH(MUI'YPAIIMOHHOM daiie

XTherion.

191


http://www.cpan.org

7.1.1 Ha3BaHusi ycJJOBHBIX 0003HAYEHUII B JIeT€HJIE

Eciin BbI XOTHTE M3MEHUTH HA3BaHUE B JIETE€HJIe TOJBLKO JIJIsi Ballleil KapThl IMEMephI,
ucnosb3yiire theconfig-komany text. Cunrakcuc text. Hampumep, mpeamnosioKum, 9TO BbI
reHepupyeTre BBIBOJI HA PYCCKOM, YTOOBI M3MEHUTDH yCJIOBHOE 0OO3HadUYeHne "KopeHHas creHa' Ha
"crena memepnt", BbI gobaBisiere B daitn theconfig cTpoxy.

‘ text ru "line wall:bedrock" "cTera memeph"

Ecim y Tuna JMHUN eCTh IIOJATHUIIBI, BBl TaKyKe JIOJIKHBI YKa3aTh U IIOJTHUIL: €CJIA BBI
numrere Toabko "line wall", sTo HEmuero He memaer. Ecim BbI ompeessiere HeCTaHIapTHBIM
(moIB30BATENIBCKII) THIT JIMHUN, TO TIPUCBOIITE €if MOJTHIT U UCTIONIb3YHTe 9Ty (DYHKIIUIO JJIsi
neyaTu Ha3BaHUA 3Toi jinHun B Jerenie. Hanpumep:

‘ text ru "line u:rope" "Bepémka"

7.1.2 Jlokanu3anus

B kadecTBe mprMepa ONMUIeM JIOKATH3AINIO i UTalbsHCKoro (it), Tak aro Bel Moxkere
JieJIaTh KapThl U aT/Iachl TEMEePhl ¢ UTAJIbIHCKUME JiereHjamu, a Takxke narepdeiic XTherion
Ha UTAJIbAHCKOM.

Boitnure B qupekroputo therion/thlang u BbIIOJHATE KOMAHILY:
‘ perl process.pl export it

st Ipyrux S3BIKOB UCIOJIB3YHTE COOTBETCTBYIONUI KOJI, Harpumep, "ru" misa pycckoro
u T.71. B pe3yibrare co3/1aéTcsd TeKCTOBBIN (ailn texts_it.txt, cojep:Kamuii CTPOKKA ¢ IMEHEeM
KOMAaH/IbI, ucosib3yemoit Therion, 3a koTopoii cireyer crpoka ¢ kKojgom "it:", Ha KoTOpOIt GosThIIE
HUYEro HeT.

BbI JI0J1KHBI OTKPBITH 9TOT (Daiisl B TEKCTOBOM PEJIAKTOpe U HalicaTh CTpoKy (mwiu dppasy)
Ha g3bIKe JIOKAIM3ali B CTPOKaX, HaunmHamomuxcsa ¢ "it:") T.e. koga s3bika. 910 T0, 9To therion
HAIIUIIIET, KOIjla reHepupyeT pe3yabrar. Kakpas cTpoka win ¢gpasa J0JKHA OCTaBaThCA Ha TOM
’Ke cTpoke. MHOroCcTpoYHble METKH WJIM OIUCAHKE He IOIeP:KUBAIOTCA. TaKKe HEeBO3MOXKHO
HCIIOIB30BaTh KoMOmHanuio mpojoszkenns (backslash-newline), moromy uro perl-ckpunt He
PACIIO3HAET ee.

Koria BeI 3aKOHUHITE peIaKTHPOBAHNE, 3AIlyCTUTE KOMAHLY:
‘ perl process.pl update

DTO BKJIIOUUAT cojiep:kumoe daitia text_it.txt B robaibHbIi daitn text.txt u yraaur
daiin texts_it.txt.

B ciyvae ommbok oH yKasbiBaeT ux BaMm. Hampumep, ecim Bbl 3a0bLIN BCTaBUTD
CTPOKY /pasy U ocTaBW/In CTPOKY TOJIbKO ¢ 3arosioBkoM "it:", oH ckazker Bam, j00aBUB, TJIE
B (bailsie ecTb oTCyTCTBYIOMUIT 11IepeBo. B aToM cityuyae 3aHOBO co3jafiTe daiin text_it.txt,
KaK BBl 9TO Jenajn panee. O OyeT comepKaTh BCe BBEJIEHHBIE BAMU JAHHBIE, U BAM OCTAHETCS
TOJIBKO 3AIIOJTHUTH OTCYTCTBYIOIINI TIEPEBOJI. 3aTeM MMOBTOPHUTE KOMaH Ly update.

Korna Bce B mopsijike, 3ammycTuTe CKpunT 6€3 apryMeHTOB:
‘ perl process.pl

910 renepupyer ucxoiHble (daitabl B kKaragore Therion:

updating definitions from ../thsymbolset.cxx ... done
updating definitions from ../thexpmap.cxx ... done
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updating definitions from ../thlocale.cxx ... done
updating definitions from ../thmapstat.cxx ... done
updating definitions from ../thpdf.cxx ... done

[epeitnure B Karasor "therion", nepekomnuaupyiire ero u nepeycranosure. Teneps Therion
TOTOB CO3/IaBATH KaPThI TEIep C JIETeHIAMI HA UTATbSIHCKOM S3bIKE.

Ecin BB X0THTE CO3/IATH WJIM UCIIPABUTH TIepeBoT Therion He TOJIBKO JJid CBOEI JIOKAJTbHO
YCTAHOBKH, & JIJId BCEX I0JIb30BaTeseil, TO Bbl MOXKeTe IpaBUTh (bailsl texsts.taxt Ha crpanure
mybananoro penosutopus Koga Therion https://github.com/therion/therion.

7.1.3 Koudurypanus

[Tocsteaumii mar — yKasaTh S3bIK 110 YMOI9aHuio B KoHdurypamuonnom ¢aiiize Therion. Ha
r1006aJIbHOM YpoBHE 510 "/etc/therion.ini" nam "/usr/local/etc/therion.ini" (B Linux).
Ha sokaipHOM ypOBHE B BallleM JOMAIllHeM KaTaJjore Haxogutcst ".therion/therion.ini" (B
Linux). OTKpoiiTe 0iMH U3 HUX € OMOIIBIO TEKCTOBOTO PeJIakTopa 1 Haiiiure cTpoky "language".
Ona 3akoMMeHTHpOBaHa (nepej Heil crout 3uak "#"). Crenaiite e KONUO, pACKOMMEHTUDYHTE
ero u 3amenure "en_UK" Ha "it" (kos si3bIKa).

B kadecTBe aJbTepHATHBBI BBl MOXKeTe yKa3aTh si3blK ¢ ommmeir thconfig "language".
Hamnpumep "language ru".

Tenepnb monpodyiiTe creHepupoBaTh ChbEMKHU C JIEM€H/IAMIA Ha, PA3HbBIX SA3bIKaX.

7.1.4 XTherion

Kpowme Toro, XTherion Toxke moxker ObITh jioKam30Ban, kKak u Therion. Ilepeitaure B
karasior "xtherion/lang" u nosropure nporeypy co cuenapuem "process.pl": skcrioprupyiite
daitn "text_XX.txt" (3amennre "XX" BammMm sS3BIKOBBIM KOJOM), OTPEJIAKTHDYHTE €ro u
HAIIUIINTE TOAXOSIIIEe CTPOKHI JIJIsT cOODIIeHnsT Ha BameM s3bike. OoHoBUTE aiin "text.txt".
Haxkomner, Boimosinure crienapuii 6€3 apryMeHToB.

Bui cienanm sro. Takzke HEOOXOIUMO BCTABUTH TEKCTHI, KOTOPBIE OYIyT OTOOparKaThCsd
B Mento "Crpaska | Dnements! ynpasienus". [lepemecrurech BBepx B Karasor "xtherion" u
orpenaktupyiite daitn "msgusr.tcl": Bbl JO/KHBI BCTABUTH O0BEKT I OTOOPAXKEHUsT TEKCTA
(croBa 3amennTe "XX" BalmM sI3BIKOBBIM KOJIOM ):

::msgcat::mcset XX "xtherion_help_control"\ [encoding convertfrom utf-8 {
-- write the text here --

Baiture B Karasor therion u BeioHITe KoMan 1y "make install".

Y XTherion ects daitn nanmmammsanun " /etc/xtherion.ini". OTkpoiiTe ero B TeKCTOBOM
pegakTope u Haiijure cTpoky "meclocale". OObIYHO OHA 3aKOMMEHTHPOBaHA (CTPOKA HAUMHAETCSI
¢ '#’) u ¢ kozmom si3biKa "sk" ciemaiite ee Koo, Yiaaure KOMMEHTAPU U3 CKOIIMPOBAHHOM
crpokn 1 3amernTe "sk" BaImM SI3LIKOBBIM KOIOM.

7.1.5 JIpyrue pacinupeHus

Therion mojmepKuBaeT u JApyrue MU3MEHEHUS IIPEJCTABICHUA JAHHBIX, MOJIY/IbHBIM
CII0COOOM, KaK LI JIOKAJIA3AIUN.

BosmorkHble n3MeHeHus:

e cncodings;
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e TeX encodings;

e macros of TeX and MetaPost.

Bouee nonpobuyto nabopmarmo MoxHO Hajitu B Kaure Therion [thbook 62].

7.2 Komanma code

Komanma code mosBossier BaMm BiausITH Ha TO, Kak Therion obpabarbiBaeT Ballly JIaHHBIE.
MozkeT HCIOIBb30BATHCS C OJHUM U3 CJIEIYIOMNX apryMeHTOB:
e "metapost" mim "mpost" onpenenuts ko st MetaPost;
e "tex-map" onpemenuts Kox st TeX, renepaliust Kapr,

e "tex-atlas" omnpenemuTs Kox myst TeX, renepaliust aTIacos.

ComepkumMoe KOMaHIbl IIepeaéTes yKa3aHHON KoMaH1e 00pabOTKM.

Bor moxkere npountars daitn "thmpost.cxx" u3 ucxoauukon therion. Obparure BHIMAaHHE,
9TO BbI MOXKETE 3aMEHUTH TOJIbKO CYIIECTBYIOIIME CUMBOJIbI. THIIBI CUMBOJIOB (M TOJTHIIbI)
ompejiesienbl B daiiiax thpoint, thline u tharea. Metanoct-daiijibl comep:KaT TOJbKO KOMAaHIbI
BU3yaJIM3aIIMU CUMBOJIOB. J[JIst ompejiesieHnsi HOBOI'O CHUMBOJIa HEOOXOUMO J100aBUTH 00€
MeTaIoCT-KOMaH/Ibl, U JJIsd olpeiesieans cumBojia Therion u o6paboTky.

7.2.1 Pazmep mpudra

Pazmep mpudToB MOXKHO yCTaHOBUTH ¢ TIOMOIIBIO TPocToit KomaH 16l MetaPost:

layout fontsize
code metapost
fontsetup( 6, 8, 10, 12, 16 );
endcode
endlayout

HHTB YKa3aHHBIX pa3MEpPOB YIIOMHMHAIOTCA KaK KpOHII€dHbIC, MaJIECHbKHE, HOPpMaJIbHbIE,
GoJibiiie U orpoMHbie. HopMasibHBIN pasMep HCIOJIb3yeTcs I MeTOK (TOYKH U JIMHUN
label). Manenbkuii 1yt 3amerok (Touku remark). Onmus -scale mepeorpeiesisieT pasMep 1o
YMOJTYAHHIO.

QakTuvuecKre pasMepbl MpudTa 3aBUCAT OT MacIiTaba KapThl:

e 1:100 u bosee: ~-------- 8,10,12,16,24;
e or 1:200 no 1:100: -- 7,8,10,12,14;

e or 1:500 no 1:200: --- 6,7,8,10,14;

e menee 1:500: ———————————- 5,6,7,8,10.

7.2.2 3amMeHa CUMBOJIA

Caenyromuii ¢pparMeHT Koja roopuT Therion BcTaBUTh yKa3aHHYIO KOMAH/IY B IIOJIE
BBOoZla B MetaPost. B gacTtHOCTH, 9Ta KOMaH/a 3aMeHsdeT CUMBOJI p_gradient 1o yMoI9aHUIO
Ha cuMmBos1 UIS jiy1s1 0603HAUeHUsT BXO/1a B IEIEPY: 9TO HE OYEHb IMOJIE3HO.

code metapost
let p_gradient = p_entrance_UIS;
endcode
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7.2.3 CkpbITHe HaANUCENR

Ha kapre, nmojrorosiennoit Jijis myOJIMKaInm, MOXKeT MOTpeOOBAThCS YIAJIUTDL HAJIIUCH,
4TOOBI M300pakeHne MOXKHO ObLIO MAacCHITadDUPOBATH JIO0 pasMepa CTPAHUIILI ITyOJIMKAIIH,
a HaJIIIUCU HAJIO?KUTH C MOMOIIBIO TMOJAXOJMAIEro mpudTa U pasmMepa, 4ToObl ¢AeIaTh UX
Pa3b0PIUBBIMU.

Bykewr B ocHoBHOM 3a1at01cst iepementoit MetaPost "p_lebel". Ou npuanmaer wueTbipe
apryMeHTa: TeKCT, TIOJIOYKEHIE, TIOBOPOT U PEsKUM MeTKH. PeKuM IpeJicTaBiisier coboii 9nc/1oBoii
KOJT IS TUIIa METKU:

e 0: muker Ha BXOje (BO3ZMOXKHO?);
e 1: BbICOTA HaJ| YPOBHEM MODs (pUCYeTCsi BO3JIE TOUKH);
e 2.3,4: BpICOTA TPOXOJIA;

e 5: date, nmsa nukera (pucyercst BHYTPU KPyTa) ;

6: debug mmMena ckparoB (pUCyeTCss BHYTPU MPSIMOYTOJTBHUKA);

7: debug HazBaHUA MUKETOB, 'PAHUIIA KOJIO/IIA, JTHIMOXO/I, BBICOTA;

e §: TMOJ/MNCH, TPUMeYAHNE.

Yr1oObl CKPBITH COOTBETCTBYIONINE HAJIINCH, Bbl MOKeTe udMenuTh MetaPost-kon p_label,
BCTaBUB Iiepeoripeiesienue label ¢ mycToit CTPOKOIi:

code metapost
vardef p_label®@#(expr txt,pos,rot,mode) =
if (mode=1) or (mode=7): interim labeloffset:=(u/8) fi;
lab:=thelabel@#(txt, pos);
if mode>1: pickup PenD fi;
if mode=1:
pickup pencircle scaled (u/6);
drawdot (pos) ;
process_label(pos,0);
elseif mode=2: process_uplabel;
elseif mode=3: process_downlabel;
elseif mode=4: process_updownlabel;
elseif mode=b5: process_circledlabel;
elseif mode=6: process_boxedlabel;
elseif mode=7: process_label(pos,rot); 7 station name
elseif mode=8: process_filledlabel(pos, rot);
else:
lab:=thelabel@#("", pos);
process_label(pos,rot); fi;
enddef;
endcode

7.2.4 TommuHa JuHMIIA

Bbl MOKeTe H3MEeHUTh TOJIIMHY JIUHAH Ha PUCYHKE, IIePEOIpe/IeInB e JUHUILY U3MePEHNUs
(koropasi B Therion naswiBaercsa "u"):

code metapost
u:=50pt;
endcode
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Mot Bugsiesin, aro Therion umeer 1saTh npeponpeie/€HHbIX pazMepoB Kapangamia: "PenA"
(roncterit), "PenB", "PenC", "PenD" u "PenE" (ronkuit). Bbr Moxkere mepeonpeenTh TOIBKO
OJINH U3 Pa3sMepoB, UCHob3yeMbiXx Therion:

code metapost
def PenA =
pencircle scaled (0.001);
enddef ;
endcode

Bur MoxkeTe niepeornipeiesinTb cuMBOJI. Bbl MoxkeTe HauaTh ¢ Koja MetaPost B Therion
(daitsr ¢ pacumpennem ".mp" B karasore "mpost"). Hanpumep, [agantuposano u3 S. Mudrak
2006.06.21]:

def 1_floorstep (expr P) =
T:=identity;
pickup PenD; % thin pen
len := arclength P; % arclength of the path
ds := adjust_step(len, 0.25u); % compute step between ticks
for s=0 step ds until len:
t := arctime s of P; % path time coordinate
mark_ ( P, t, 0.2u ); % draw a tick at "point t of P"
endfor;
pickup PenC; % normal pen
thdraw P; % draw P
enddef;
endcode

Komanger "thdraw" u "thfill" asisiorcs Therion-pacmmpenusimu metanocr-komant "draw"

u "fill", koropsre Takke nmpuMmensitoTces i peodbpazoBanus 1. Oyukiusa "mark_ ()" moxker
OBITH OIpeJIeIeHa CJIEIYIONUM 00Pa30M:

code metapost
def mark_( expr P, t, s ) =
pair qll;
ql := point t of P; % point P[t]
g2 := direction t ot P rotated 90; 7% tangent to P at P[t] rotated 90 deg
thdraw ql -- q2;
enddef
endcode

7.2.5 IIBeT HUTKU XOJia

Crietyrormuii Ko 3aMeHsIeT IBeT HUTKHU XOJIa 1 UCIIOJIb3YeT CIUIONIHYIO JIMHUIO, & He TOJIbKO
raJlOuKy Ha IHUKeTax [mpumep 2|:

code metapost
def 1_survey_cave (expr p) =
draw p withpen PenD withcolor (1.0, 0.0, 0.0);
enddef ;
endcode
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7.2.6 KomMmmMmeHTapuii K Kaprte

Hekoropble cuMBoiibl He obpabarbiBaiorces therion B komMmenTapusix K kapre. Hanpuwmep,
cumBost "degree" rpajyc (koropsrit orobpazkaercsa B TeX kak Bbipaxkenune $~{\circ}.

Therion ne no3Bosster TeX nHTEprpeTUPOBATH MAKPOCHI B KOMMEHTAPHUAX K KapTe, HO
BBl MOKETE IEePEOIPE/IeIUTh KOMMEHTApHil K KapTe B pasjene code obnactu layout. Hampumep

(S. Mudrak 2006.20.12):

code tex-map
\comment={\vbox{\halign{#\hfil\cr\thfa Coordinates: $30\, {\circ}$ \cr
Line 2 of map comment.\cr}}{}}

endcode

Coordinates: 30°
Line 2 of map comment.

Puc. 7.1: I'paycor

Hpyras komanga TeX — cavename. Bel MoxKeTe yKa3aTh Ha3BaHUE IMEMIEPHl HA KapTe ¢
HOMOIIIBIO crreytomiero koia (S. Mudrak 2007.03.13):

code tex-map
\cavename{My cave title}
endcode

7.2.7 Pa3mep Jjerespl

Pazmep serenibr o0braHO MaciTabupyercs: ¢ pazMepoM KapTbl. OHaA CTAHOBUTCS OYE€HB
MaJIEHbKO, KOT/Ia MaciiTad KapTbl 00JbINOi. Bbl MoxKeTe ycTaHOBUTH aTpUOYTHI JIETE€HIbI,
nobasus Kycok TeX B cBoil layout, kKak nokazano Hmxke. [[Ber ykasbiBaerca B 3HaveHnsx RGB
(kazkoe ot 0 o 100)

layout mylegend
code tex-map
\legendwidth=10cm
\legendtextcolor={\color[0 O 100]} 7% RGB values 0--100
\legendtextsize={\size[14]}
\legendtextheadersize={\size[24]}
endcode
endlayout

Maxkpoc cTpeikKu HalpaB/IeHus Ha ceBep Tak:kKe HacTpauBaercs. Hampumep, cieryrommii
KOJI CO3JIAET CTPEJIKY JIJIsT MATHUTHOTO ceBepa (CTPEJIKOil [0 yMOIYAHUIO SBJISIETCsI CTPEIKA Ha,
reorpaduueckuii cesep):

def s_northarrow (expr rot) =
T:=identity scaled 0.4 rotated -rot;
thdraw (.5cm,-1cm)--(-.5cm,-1cm)--(0,1.5cm)--(0,-1.5cm);
thfill (-.5cm,-1cm)--(0,1.5cm)--(0,-1cm)--cycle;

enddef;

CepepHasi cTpesIKa sIBJISETCsT OJHUM U3 CHEIUAJIbHBIX CHIMBOJIOB, OIPEJIEIEHHBIX B daiiie
mpost /thSpecial.mp: northarrow, scalebar, hgrid n vgrid.
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Puc. 7.2: Crpesika Ha MarHUTHBIH ceBep

7.2.8 Pa3mep ceTkn

CeTka pucyercs 1o yMOJYaHUIO KPECTAMH, PA3HECEHHBIMU HA BEJIUUUHY, YKA3aAHHYIO
B omruu KoMaHJIbl line. Bbl Moxkere nepeonpesenTsb crocod oToOparKeHus CeTKH, J100aBUB
MetaPost-koj 3amennt. Hampumep:

layout my_grid
code metapost
def s_hgrid (expr xpos, ypos, xsize, ysize) =
pickup PenD;
if ( xpos >= -xsize ) and ( ypos >= -ysize ):
draw ( -xsize/2, 0) -- ( xsize/2, 0);
draw ( 0, -ysize/2) -- ( 0, ysize/2);
fi
enddef ;
endcode
endlayout

Pesynbprar nokasan na pucynke uHike. CrieBa HAXOUTCS BUJ CETKH 110 YMOJIYAHUIO, CIIPABa
¢ BbIIIeyKa3aHHbIM KojioM MetaPost.

: + - —
-+ )Y} A \l

L | _ A A

Puc. 7.3: VI3aMeHEHHBIN BUI CETKA

7.2.9 Jlunenublit macmrad

[IpunaTo ykasbBaTh MaciiTad B JiereHjie KapThl U PUCOBATHL MacIITaOHyIo juneiiky. [1o
yMojrdanuio therion pucyer Tosibko mactrrabuyto jnHeiky. Bor kog MetaPost, urodsr on Taxke
nmcai u Macimrab [S. Mudrak, 2008.01.29]:
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layout scale
code metapost
def s_scalebar (expr 1, units, txt) =
begingroup
interim warningcheck:=0;
tmpl:=1 / Scale * cm * units / 2;
endgroup;
pickup PenC;
draw (-tmpl,0)--(tmpl,0);
draw (-tmpl,0)--(-tmpl,2bp);
draw (tmpl,O0)--(tmpl,2bp);
draw (-tmpl,2bp)--(tmpl,2bp);
i1l (0,0)--(tmpl,0)--(tmpl,2bp)--(0,2bp)--cycle;
begingroup
# interim labeloffset:=2bp;
label.top (thTEX("Macmrab") ,\
origin+(-tmpl,-18bp));
label.top(thTEX(decimal (1) & "\thinspace" & txt),\
origin+(tmpl,5bp));
label.top(thTEX("1\thinspace:\thinspace" & decimal (Scale) & "00"),\
origin + (-tmpl+30bp,-18bp));
endgroup
enddef;
endcode
endlayout

[Tepemennas tmlp — 3To MoOJOBUHA pa3Mepa IIKaJjIbl, KoTopas 0yaeT orobpaxKarbes. 11gaTh
KoMaH1 rocie pickup PenC'; pucytor macirabuyio juneiky. Cienyiorias begingroup pucyer
METKY BBICOTBI U JIereH 1y 1o, Heé. Pe3ysbrar mokasaH Ha PUCYHKE HUZKE.

1: 250
0 5 10 15 20 25m

Puc. 7.4: JIunefinpiit macirrad

7.2.10 VYmnpasijeHune pacnedaTrKoii

C MOMOIIBIO TOJIB30BATE/ILCKAX ATPUOYTOB BBl MOXKETE€ KOHTPOJIUPOBATL CIIOCOD
oTOOpazkeHns KaxKJI0T0 CUMBOJIA Ha, BBIXOJIHOMN KapTe. [Ipeanonokum, Bbl XOTUTE OTOOPA3UTD
TOJILKO OIpeJIe/IEHHBIE TOUKN HaJuceir. Bor jobasiisiere arpudyT, ckaxkeM visibility, K TOUKam
HaJITACell U yKa3blBaeTe 3HAUYEeHUe, HAIIPUMED On, JJI TeX, KOTOPble Bbl XOTHTE HAPUCOBATDH HA
kKapTe. 3aTeM BbI BKJodaere Koi MetaPost, koTopsriit nmepeonipeessier cumBost p_label. Bor
JIOJIZKHBI Pa3pPeIuTh CIydail 1o yMOTIaHUI0, B KOTOPOM aTpuOyT He yKa3aH, YTOObI m30eKaTh
nobasenus -attr visibility of f Ko BcemM ToOUKaM, KOTOPbIE BBl HE XOTUTE PUCOBATH.

vardef p_label®@#(expr txt,pos,rot,mode) =
if known ATTR_visibility:
if ATTR_visibility="on": % ADDED CONDITIONS
if (mode=1) or (mode=7):
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interim labeloffset:=(u/8)
fi,;
lab:=thelabel®@#(txt, pos);
if mode>1: pickup PenD fi;

if mode=1: % altitude

pickup pencircle scaled (u/6);

drawdot (pos) ;

process_label (pos,0);
elseif mode=2: process_uplabel; % passage height positive
elseif mode=3: process_downlabel; % passage height negative
elseif mode=4: process_updownlabel; % passage height both
elseif mode=5: process_circledlabel; % passage height unsigned

elseif mode=6: process_boxedlabel;
elseif mode=7: process_label(pos,rot); 7% station name
elseif mode=8: process_filledlabel(pos, rot);
else: % mode=0 date
process_label(pos,rot);
fi;
fi;
fi; % END OF CONDITIONS
enddef;

Ha Bukm Therion MoxKHO HaliTH HECKOJIBKO II0JIE3HBIX (bparmeHTOB Koma MetaPost:
HCIIOJIb30BAaHUE IIBETOB, HOBBIE OIIPEIeIeHIsI CUMBOJIOB, CTPEJIKHA CeBepa U MKAJIbI MaciiTadba u
apyrue (https://therion.speleo.sk/wiki/metapost).

IIpumepnl

i T -
C TpeJIKa Ha CEBEP

7.3 Illpudtel

dror pasien B3ar uz suku [thwiki 12|: oH comepKur nporeypy 3aMeHbl PasMepOB
mpudra. Oxupaercs, 9To B OyLyIneM MOXKHO OyieT mepeoripeiesaTsh mpudTol. [Ipsvo ceitaac
MOXKHO BKJIIOUUTH B layout nekoropsiit koj MetaPost, koTopsrit nepeonpesiensier font_setup.
CranapTHBII KO TPUMEDPHO TaKOi

code metapost
def fonts_setup (expr t,s,m,l,h) =
write "\def\updown#1#2{\vbox{" &

"\offinterlineskip" &
"\setbox100=\hbox{#1}" &
"\setbox101=\hbox{#2}" &
"\ifnum\wd100>\wd101\hsize=\wd100\else\hsize=\wd101\fi" &
"\centerline{\box100}\vskip4pt" &
"\centerline{\box101}}}" &
"\def\thlabel{\thnormalsize}" &
"\def\thremark{\thsmallsize\si}" &
"\def\thaltitude{\thsmallsize}" &
"\def\thstationname{\thsmallsize}" &
"\def\thdate{\thsmallsize}" &

200


https://therion.speleo.sk/wiki/metapost

"\def\thheight{\thsmallsize}" &
"\def\thheightpos{\thsmallsize+\ignorespaces}" &
"\def\thheightneg{\thsmallsize-\ignorespaces}" &
"\def\thframed{\thsmallsizel}" &
"\def\thwallaltitude{\thtinysize}"
to "mptexpre.tex";
write "\def\thtinysize{\size[" & decimal max(optical_zoom*t,0) & "]}" &
"\def\thsmallsize{\size[" & decimal max(optical_zoomxs,0) & "]}" &
"\def\thnormalsize{\size[" & decimal max(optical_zoom#*m,0) & "]}" &
"\def\thlargesize{\size[" & decimal max(optical_zoomx*1,0) & "]}" &
"\def\thhugesize{\size[" & decimal max(optical_zoom*h,0) & "]}"
to "mptexpre.tex";
write EOF to "mptexpre.tex";
enddef ;
initialize(Scale);
endcode

YT006bI U3MEHUTH OJINH Pa3Mep, BaM HEOOXONMO BKJIIOYUTH KOMAaHJLy, yKa3aB pasMep
nepes1, crpokoit "write EOF".

Hanpumep:
‘ "\def\thstationname{\size[4]}" to "mptexpre.tex";

Ha camom geste, 3a koman10it point Tuna label cieayer apryMeHT, OIpeIeIsaonnii pa3mep
tekcTa. [loaToMy /1 M3MeHeHusT pa3Mepa TEeKCTOB METOK HEOOXOIMMO HCIIOJIb30BATh MACIITad
10 YMOJIYaHUIO ¥ BCTABUTH HOBBIA pa3Mep, KaK B 9TOM IIPUMeEpe:

code metapost
def fonts_setup (expr t,s,m,l,h) =
write "\def\thlabel#1{\size[32]}" to "mptexpre.tex";
write "\def\threport#1{\size[16]}" to "mptexpre.tex";
write EOF to "mptexpre.tex";
enddef;
initialize(Scale);
endcode

DTOT KOJ TaKxKe Iepeolpejie/igeT TOUKy Tuina report, B mporuBHoM ciydae MetaPost
BBIJIA€T OIIUOKY IPU HUCIIOJIb30BaHUN.

Ectrp "code metapost" ommusa "fonts_setup", KoTOpas MO3BOJISIET ONPEIETUTH TATH
OCHOBHBIX Pa3MepOB MIpU(Ta, OT CAMOr0 MaJIeHHKOro (KPOIIEYHOro tiny) 10 caMoro OOJIBIIOro
(orpomuoro huge). Toukn tuna label ucnonb3yoT Tperuil pazmep (cpeaauit medium); TOYKN
tuna remark WCHONB3yIOT BTOpOH pasmep (Masenbkuii small). Oupenenenne KOMaHIbI
"fonts_setup" maxomurcd B daitie thmpost.cxx.

code metapost
\fonts_setup( 12, 16, 32, 64, 96 );
endcode

B cBexxux Bepcusix therion MoxkHO sSIBHO 3ajaBaTh pa3Mep mpudTa depes O -Size
JIIOOBIM TIEJIBIM 9HCJIOM.

201



7.3.1 lllpudrsI ...

[MIpudrer, ucnomssyemsle therion, moryr ObITh ykasanbl B daille HHUIUATI3AINN
/etc/therion.ini. OHU TIEpeYNCIEHBI B CTPOKAX, HAUMHAIOIIUXCS € KJII0UeBOro cjioBa "tex-fonts".
Cunrakcuc /center tex-fonts encoding roman italic bold sansserif sansserifoblique/ .

Bo Bpems wnaunmasusarnuu Therion sarpyzkaer nsa mpudra: ¢m (KOMIBIOTEPHbIE
coBpeMeHHble TpUdTEI) u ¢s (nerrpasbHoeBporneiickue mpudrbl TeX). Dro memaercs
B thtexfonts.cxx::init_encodings(). IllpudrTer cs wncnomb3yoTcs s TPaBUIBLHOTO
oTOOpaKeHMs OIpeIeIEHHBIX CUMBOJIOB JJaTUHCKOTO ajidasuTta. Ecan onn He 3arpyzkens, Therion
0TOOparkKaeT 3TU CUMBOJIbI, UCIOJIB3YS aKIeHThl. Eciim BaM He HyKHbBI MPUMTHI €S, BB MOXKETe
3aKOMMEHTHPOBATH COOTBETCTBYIOINLYIO CTPOKY (1) KOJIA.

[To ymosraanuio Therion Hy)ubl kupusuindeckue (cmrssl10) u demckue (csss10) mpudrhb.
Onu ycraHaB/IMBAIOTCS BMECTE C COOTBETCTBYIOMMME makeramu texlive-lang.

MoKHO UCIIOIBL30BATH HOBBIE MIPUMTHI ¢ TOJJIEPKKON I0HUKOA (truetype u opentype).
[Ipocro orpenakTupyiite ¢aiia therion.ini u go6aBbTe CTPOKH:

otf2pfb off
pdf-fonts <rm> <it> <bf> <ss> <si> # paths to fonts in five styles

Ba komanoit pdf-fonts mo/KHBI caeoBaTh My TH, YKa3bIBaIOIINeE, IJIe B Ballleil cucTeMe
PACIIOJIO?KEHBI OObIUHbIE, KyPCUBHbBIC, MOJIy’KUPHBIE — 03 3acedek u 6e3 3acedex MIpPu@ThHI.
[Hopnepxxusatores mpud ol TrueType u OpenType. Therion Tpebyer Hau4us B Bateil cucreme
LCDF Typetools, arober ucnob3osars 31y Komary (LCDF Typetools BK/IOU€HbI B yCTaAHOBIHK
Windows). npumep:

pdf-fonts "/usr/share/fonts/Serif.ttf" \\
"/usr/share/fonts/Serif-Italic.ttf" \\
"/usr/share/fonts/Serif-Bold.ttf" \\
"/usr/share/fonts/Sans.ttf" \\
"/usr/share/fonts/Sans-0blique.ttf"

7.4 CumMBOJIbI

CuMBoOJI — 3T0 DYHKIUS JJIsI PUCOBAHUA. 1TOOBI OMPEIeTUTh CUMBOJI, HY’KHO YKa3aTh,
97O JesiaeT 3Ta PYHKIWs. To0bl HA3HAYUTH CUMBOJI (HAIIPUMED, KOTJIa BbI 3aluchiBaeTe (hail
kapThl B X Therion), HeoGxoumo 3arnmcaTh uMs 31oit (byHKIUU B (aiiyie JaHHBIX, ¢ pACIIPEHIEM
"th2", arobs! Ipu ee 0OPabOTKE BBHI3BIBAIACH (DYHKITHS CHUMBOJIA.

Hossrit cumBoJI MozkeT ObITH BeTaBjeH B layout ¢ momormbio "code metapost" kKoman b
WM CKOMIUJINPOBaH B miporpamme Therion.

Ka}I(,ZLbIﬁ CUMBOJI UMeCT UM<, COCTaBJIEHHOE C IIOMOIIBIO:

Y

oyksel, 'p’ (point), I’ (line), 'a’ (area), mim ’s’ (special);
e TuII;

e Heobga3aTe IbLHBII IIOATHII;

ieHTH(UKATOP CUMBOJIA (B HUXKHEM PErHCTPE).

BHOBB ompeeI€HHBII CHIMBOJI JOJI2KEH OBITH 3aperucTpupoBaH KomaH 1oit "initsymbol
(symbol_name)", ecsin ToJBLKO OH He cKommuupoBad B Therion.

A3bik Therion nmeer wyeTbipe IpegoNpeae/IEHHBIX pa3Mepa Mepa, PasIudafoIuXcs 110
romuae juanii: "PenA" (toscras), "PenB", "PenC" n "PenD" (tonkasi). Ectb nBe KOManp!
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qts pucoBanus juauit: "thdraw" u "thfill". Ilepsoiit pucyer jinnuio. Bropas 3amnosinser Takzxke
obstacTh, orpanndenuyto jguaueit. He ucron3yiire komanaer MetaPost "draw" u "fill": "thdraw"
u "thfill" 3aborsares o mpeobpasoBanun cuMBoJia (T.€. OHU TPUMeHsIOT peobpasosanne "T"
epe/]| PUCOBAHUEM ).

7.4.1 Toukm

Toueunbie CUMBOJIBI OOBIYMHO UMEIOT YeThIPe IapaMeTpa:

e P, pacnosioxkenue;

e R, nanpasienue;

S, pa3mep;

® A, BbIpaBHHBaHHE.

Uckimouennst cocrapiistior section (6e3 orobpazxkenust), label (o6pabarbiBaeTcst 0COOBIM
obpazom) u station (MMeeT TOJBKO Iapamerp HO3UIuK). eTbpe mapaMerpa OIpee/sioT
npeobpa3oBaHue, MpUMeHseMoe K U300parkKeHHI0 CUMBOJIA IIPU €ro JI00ABJIEHUN HA KapTy.
Pesysnbrar dyskiuu cumpoda (T.e. n306pazkeHnsi CUMBOJIA) Ipeobpasyercs:

‘ T = identity aligned A rotated R scaled S shifted P

CHUMBOJIBI DUCYIOTCSI B JIOKAJIBHBIX KOODJMHATAX, B KOTOPBIX M300parKeHue CHUMBOJIA
orHocuTca K Hadasay koopauuar (0,0), a eIuHUNAME JJTMHBI SIBJISETCS U. PeKOMEHyeMblii
jnmanason jyist pucyska (-0,5u, 0,5u) kak 1o ocam X, Tak u 1o ocu Y. Paszmep cumBosia — 510
nepemennas U = (mupuna / 2, Beicota / 2). [IpeobpasoBatue cuMBoJIoB 0TO6pazkaer TOUKy (X,

y) B

X =P, + S(R0(A U, + ) + Ro1(AU, +v))
Y =P, + S(R,0(A U, + z) + R 1(A,U, +v))

B kadectBe mpumepa MblI OIIpe/iesisieM CUMBOJI U3 KBaJIpaTa, MOBEPHYTOro Ha 45 Ipajiycos,
€ BOCKJIUIATEILHBIM 3HAKOM BHYTpHU. Ha pucynke HuKe pe3ysibrar.

code metapost
def p_entr ance_MY (expr P,R,S,A)=
T:=identity aligned A rotated R scaled S shifted P;
thfill (0,-u)--(u,0)--(0,u)--(0,.9uw)--(.9u,0)--(0,-.9u)--cycle;
thfill (0,-u)--(-u,0)--(0,u)--(0,.9u)--(-.9u,0)--(0,-.9u) --cycle;
thfill (.1u,-.45u)..(0,-.35u)..(-.1u,-.45u)..(0,-.55u)..cycle;
thfill (0,-.2uw)..(.1u,-.1u)--(.2u,.4u)..(0,.6u)..(-.2u,.4u)-- \
(-.1u,-.1u)..cycle;

enddef;

initsymbol("p_entrance_MY");

let p_entrance = p_entrance_MY;

endcode

7.4.2 Jluaun

CuMBOJIBI JTMHUU WMEIOT TOJBKO OJINH apryMeHT — path, BbIpaXKeHHBIH B aOCOJTIOTHBIX
koopuHaTax. [losromy T-mmpeobpazoBanme Beerja JTOKHO OBITH MJIEHTUIHOCTHIO: HEOOXOTIMO
cOpOCUTH ee JI0 UACHTUIHOCTH, IIPEXK e YeM PUCOBATH CUMBOJI JIMHUN.

Hanpuwmep [thbook 59]:
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Puc. 7.5: Cumos MetaPost

def 1_wall_bedrock_MY (expr P)=

T:=identity;
pickup PenB;
thdraw P;

enddef ;
initsymbol("1_wall_bedrock_MY");

HexkoTopble JIMHEHHBIE CHMBOJILI UMEIOT JONOTHATEILHBIC apryMeHThI:
arrow (CTpesika) mMeeT HOMep, 0G03HAUAIOINIHIA, T/e HApUCOBATh rOJI0BKE cTpesok: 0 (6e3
rosioBn), 1 (B komre), 2 (B Havase), 3 (Ha 060X KOHIAX);

contour COIEPKUT CINCOK HHIEKCOB TOYEK, IJe JOJIKHBI OBITh HAPHCOBAHBI aJIOYKN.
Cuennasibuble 3Havdenus: -1 (HeonpeenéHubie THKY), -2 (B cepepune) -3 (6e3 TUKOB);
section MMeeT CIHICOK TOYEK, IJie MOXKHO HApUCOBATh CTpeJIKH opueHTaruu. CrenuaibHoe
3HadeHue -1 o3HadaeT OTCyTCTBUE CTPEJIOK;

slope mmveer ancioBoit apryment (0: 6e3 rpanuiibl, 1: ¢ paMKoii) 1 TEKCTOBBI apryMeHT CO
CIIUCKOM TPUILIETOB (TOYKA, HAIIPABJIEHHUE, JIJINHA), TJe PUCYIOTCSI CEIMEHThI YKJIOHA.

7.4.3 Oo0JsiacTtu

CuMBOJIBI 00J1ACTH, KaK W JIMHEIHBIE CUMBOJIBI, IMEIOT TOJIBKO OJIMH apryMeHT — path

(BHYTpeHHsISI 9acTh) KOHTypa 00JIACTH, BHIPAsKEHHBIN B abCOOTHBIX KoopauHaTax. Obactu
SIBJISIIOTCs TPaPUIeCKOil 30HOM U MOT'YT OBITH 3AII0JIHEHBI TPEeMsl CIIOCOOAMMU:

sanosiHenne objactu BHyTpu path "cerkoii" (paBHOMEpHON mim cirydaifHoil) U3 CUMBOJIOB
BHYTpH IpsMOyroJibHON obstactu (bbox), nzobpaxkenue "cerku" 3arem obpesaercs 1o
KOHTYPY 00/1aCTH;

OKpaluBanue obyiacTu BHyTpu path paBHOMEPHBIM IBETOM;

3aroJiHeHre 061acTu BHYTpH path 3apanee ompe/iesieHHBIM y30pOM (IIATTEPHOM ).

[TaTTepn onpenensercsa ¢ nomoribio koman MetaPost. Ber moKHBI BKIIOYUTE [ayout

C 9TUM OIIPEJICJIEHNEM B KOMAHJIy export U Ha3HAYUTH HOBBIM CUMBOJI C IMTOMOIIBIO KOMAHIbI
symbol-assign. Hanpumep:

layout water

code metapost
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beginpattern(pattern_water_MY);
draw origin..(.2u,-.1u)..(.4u,0)..(.6u,-.1u)..(.8u,0);
patternxstep( 2u );
patternystep( 0.5u );
patterntransform( identity );
endpattern;

def a_water_MY (expr P)=
T:=identity;
thclean P;
thfill P withpattern pattern_water_MY;
enddef ;
initsymbol("a_water_MY");
endcode

export map -proj plan \\
-layout water \\
-layout-symbol-assign area water MY

YHrobnI 3aII0JIHUTh 00J1aCTh IIBETOM, CKazKeM CHHIUM, HCIIOJTb3YHTE
thfill P withcolor (0, 0, 1); B ompeje/ieHUN Balllero CUMBOJIA 00JacT water

" " ——
b R R ] _1
L ——

Puc. 7.6: Ilepeonpesesiennniii cuMBOJI obsiacTu water

7.4.4 llpumepsbl

FEcnm BBl XOTMTE HapmcoBaTh cuMBOJI, ucnob3ysda MetaPost, Bbl moxkere Hadarh c
CYIIIECTBYIOIIErO0 CUMBOJIA U PEJIAKTUPOBATH €ro. BaM HY»KHO 3aIllOMHUTH HECKOJIBKO MOMEHTOB

® JIMHUS — 9TO TOCIIEI0BATEILHOCT Hap (X, y), paszaeaéuupx "-" wm "..". B nepsom ciyqae
9TO MIpsSIMast JIMHUsI, BO BTOPOM — TJIa Kasl;
® €CJIH TI0CJIE/I0BATEILHOCTD 3aKAHINBACTCS CJIOBOM cycle, TMHUS 3aMbIKACTCS;

e kKoMaH;ia thdraw pucyer JMHUIO;

e koMaH1a th fill 3amosHsIeT 00/1aCTh BHYTPHU JIMHUH ITBETOM.

IIpumep 1
DTO MpUMEp TOYETHOT'O CHMBOJIA.

code metapost
def p_gradient_MY (expr P,R,S,A) =
U:=(.15u, .4u);
T:=identity aligned A rotated R scaled S shifted P;
pickup PenC;

#Left Hand side

205



thdraw (-.3u, -.2u) -- (-.7u, .1u);
thdraw (-.2u, -.1u) -- (-.4u, .6u);

#Centerline
thdraw (Ou, Ou) -- (Ou, .9u);

#Right side
thdraw (.3u, -.2u) -- (.7u, .1u);
thdraw (.2u, -.1u) -- (.4u, .6u);

enddef ;
initsymbol ("p_gradient_MY");
endcode

IIpumep 2

Y106HO OIpeIeIuTh KOJL JIJIsi CUMBOJIOB (¥ JIDYTuX 00beKTOB) B dailjie JaHHBIX, KOTOPbIi
3aTeM OyIeT BKJIIOUCH B (aill KoHMUrypaluu, ucroib3ysd kKoMauay input. [lostomy daiin
KOH(UTYPAITUU BBITVISIIUT IPUMEPHO TaK:

input layout.th
source main.th

export map -layout plan -output ABC.pdf
export map -layout print -output ABC_Printable.pdf

Qaiir layout.th comepxxuT layout-KoMaHIbl U OIpeae/IeHnsT HOBBIX CHMBOJIOB. CJ1e Ty rormmii
ko npuaa ekt Ph. Schuchardt. O6parnre BHIMaHnTE:

® JIJIs BHEITHE! JIMHUH TeIepPhl NCIOoIB3yeTcst ToacThiil "PenA";
e cuMBOJI gradient riepeonpeiesieH, Kak B IPEJIbIIYIIEM IpUMepe

e s obnactu "sand" orpaHmYMBAIONINIT TPSIMOYTOJIBHUK 3AIIOJTHEH TOIKAMMU, CJIYIaiiHO
PACIIOIOKEeHHBIMI BOKPYT Y3JI0B HEIPABUJIbHON CETKH; 3aTeM TepeJl pUCOBaHUEeM OHU
00pe3aroTes 10 KOHTYPY 00JIacTH;

e jyisi obactu debris (mebennb) "kapruHka' onpejessieTcst Kak 00beKT, COCTABJIEHHBIH
U3 MAJIEHBKUX KBAJIPATOB, Pa3MEIIEHHBIX BOKPYT Y3JIOB CETKH, KOTOPas OXBATHIBAET
orpaHrvuBaomuii mpaMoyrosbauk (bbox) marda "p". Ksajparsr Takzke moBopaunBarOTCst
Ha CJyJaflHbIi yroJ. 3areM KapTUHKa obpe3aercs 10 obsactu BHyTpu "p" m pucyercs;

® HOBbI€ CMMBOJIbI MHUIUAJIU3UPYIOTCA B KOHIIE,

® 11 CUMBOJIBI 110 YMOJI9aHUIO 3aMCHAIOTCA HOBBIMU.

layout plan
scale 1 200

#PDF DOCUMENTION
code tex-map
\cavename={nome della grotta}
\comment{testo del commento}
endcode

code metapost
def 1_wall_bedrock_MY (expr P) =

206



T:=identity;

pickup PenA;

thdraw P;
enddef;

def p_gradient_MY (expr P,R,S,A) =
U:=(.15u, .4u);
T:=identity aligned A rotated R scaled S shifted P;
pickup PenC;

# thdraw and thfill commands
enddef ;

def a_sand_MY (expr p) =
T:=identity;
% thclean p;
pickup PenC;
path q; q = bbox p;
picture tmp_pic;
tmp_pic := image(
for i = xpart llcorner q step .3u until xpart urcorner q:
for j = ypart llcorner q step .3u until ypart urcorner q:
draw origin shifted ((i,j) randomized 0.2u) withpen PenC;
endfor;
endfor;
)
clip tmp_pic to p;
draw tmp_pic;
enddef;

def a_debris_MY (expr p) =
T:=identity;
pickup PenC;
path q, qq; q = bbox p;
picture tmp_pic;
tmp_pic := image(
for i = xpart llcorner q step u until xpart urcorner q:
for j = ypart llcorner q step u until ypart urcorner q:
qq := punked( ( (-.2u,-.2u)--(.2u,-.2u)--(.2u,.2u)--
(-.2u,.2u)--cycle )
randomized (u/2) )
rotated uniformdeviate(360)
shifted ((i,j) randomized u);
if xpart (p intersectiontimes qq) < O:

thclean qq;
thdraw qq;
fi;
endfor;
endfor;
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)3

clip tmp_pic to p;

draw tmp_pic;
enddef;

initsymbol ("a_sand_MY");

initsymbol ("a_debris_MY");

initsymbol ("p_gradient_MY");

initsymbol ("1_wall_bedrock_MY");
endcode

symbol-assign area sand MY

symbol-assign area debris MY

symbol-assign line wall:bedrock MY

symbol-assign point gradient MY
endlayout

layout-komana symbol-assign ucroab3yercs s 3a/laHus criocoda 0TOOparKeHusi CUMBOJIA.
Cunrakcuc takoit: symbol-assign category type set, rue category siByseTcs ojHou u3 point, line,
area”, group u special. T'ype — 3TO THUII CUMBOJIA, KOTOPBIIl BBl XOTUTE HAPUCOBATH 11O-IPYTOMY.
Jlist kareropum group TUIIOM MOXKeT ObIThb all, centerline, sections, water, speleothems,
passage-fills u equipment. Set — 310 HAOOP CUMBOJIOB, KOTOPBIl BBl XOTUTE MCIIOJIB30BATH JIJIsT
cumBoJia. Hampumep, arobbl uemosib3oBarh cuMBoJI NSS jiisi HUZKHeR TOUKH (10 yMOJTYaHUIO
ucross3yercsa cumsogt UIS):

‘ -layout-symbol-assign point low-end NSS

7.4.5 Tloap3oBarTejbCKNEe CUMBOJIbI

Wookey nurmer:

Iloxoorce, nam nyotcro dobasumsv npedcmasieHHblll Ppazmenm K cumeoiam 6 datin
mpost/thPoint.mp u s3amem nepecobpamsv Therion.
Pebama — xax Mo moosrcem dobasums Hosvie cumsoil, kakx smom? Ecau omsem "nepecobpamov
Therion us ucrodnuxos”, snavwum, wmo-mo ne max 6 dusative... Moocem b6vimv, nposepernvill
GHEWHUT Namy, a maxdce eHympenHas bubiuomexa?
Lonotcna 66ims 603M0OACHOCND UMEMD OUOAUOMERY BHEWHUT CUMBE0A06. S 3Ha10, 4mo 6vt
8CMPOUAU BCE, YMOOBL UBOEHCAMD NPOOAEM € NAMYAMU, HO IMO YorcacHbll Tak. o xpatined
mepe, Oan eepcuy, Debian A 6v, ouenv xomen nepemecmums metpost- u tex-cyuwmocmu ob6pammo
8 me mecma, 206 OHU QOAHCHBL ObiMb, Mmo2da A Hadercyb, 4mo d00ABAEHUE HOBBLL CUMBON0E
bydem mem, 4mo Mo2ym cOEAaMd NOAL30GANENU.

OTOT OTPBHIBOK U3 IMIChbMa MMOKA3bIBAET, UTO CYIIECTBYET HEOOXOIUMOCTD B OIPEIE/IsIeMbIX
[I0JIb30BaTEIeM CHMBOJIaX, 3arpyzkaeMbIx therion BO Bpemsi BBINIOJHEHHs, a He IIPOCTO
KOMIIUJINPYEMBIX B IIporpamme. [losib3oBaTesib onpejiesisieT CuMBOJIbI, UMEIOIINE TUIT U, KOTOPhIE
MOT'YyT OBITH TOYKOI, JimHUEeH mian obsacTbio. OHU TOJXKHBI UMETH IIOITHUIL IIPOM3BOJIBHYO
CTPOKY, UCIOJIB3YEMYIO JIJI PA3IUUCHUs PA3IMIHBIX MOJIb30BATEILCKIX CUMBOJIOB. Harmpumep,
CUHTAKCHUC JIJIsI ONPEJIEJIEHHOTO TT0JIb30BATEIEM TOUETHOT'O: CUMBOJIA

‘ point X Y u:subtype

r[OSTOMy7 KOrjga BbI ,HO6&BJIH€T€ TOYKY THIIQ U, Bbl TaK>Ke JOJI2KHbI YKa3aTb €€ IIOJITHUII. To
2Ke caMoe Tpe6OBaHI/Ie OTHOCHUTCS K JIMHASAM U 00JIacTAM THUIIA U.
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Komx MetaPost 151 cumBosta oskeH ObITh BeTaBiieH B layout-komamy. Tounee ciemyromniue
dyukin metacode JT0KHBI OBITH OIPEIEIEHBI:

def p_u( expr position, angle, scale, alignment, subtype )
def 1_u( expr path, subtype )
def a_u( expr path, subtype )

[Tonb3oBaTeIbCKIE CUMBOJIBI, JIJIsT KOTOPBIX He oTcyTcTBYeT KOs MetaPost, orobparkatorcs
KpacHBIM I1BeTOM. TOUYKM — KpacHble TOYKH, JIMTHAU — KPaCHbIEe JIMHUH, OOJIACTU 3aIT0JTHEHbI
kKpacubiM. CHMBOJIBI, KOTOPBIE OIPEIE/ICHBI, OTOOPAXKAIOTCA UEPHDBIM, €CJIH HE OIIPEJIe/IeH
koukperubiii et (MetaPost-omueit withcolor).

Xoporluii IpuMep OIPEIEIAEMOT0 OIH30BATEIEM CUMBOJIA, JIETY el MBIIIH, TPEI0CTABIICH
B nojikarasore samples/u — symbols nucrpubyrusa Therion.

IIpumepsl

V3MeHEHHDIN CIMBOJI BOIBI

7.5 JokymentupoBanue Therion

Yrob6w! riryoxke noHATh Therion, Bbl, B KOHIIE KOHIIOB, MOYKETE B3IVIAHYTh HA MCXOJIHBIH
KOJI. dT00BI IPOCMOTPETH KO/, HY?KHO OTKPBITH (haitsibl ¢ nomorpio IDE (unrerpuposanuas
cpejia pazpaboTKN) U UCIOJIB30BATH IPE0CTaB/IsseMble HHCTPYMEHTHI. [[Jist 9T0oro BaMm HyzKHa
cpejia pa3paboTK.

B srtom paszmene omwuceiBaercsi, kak renepuposarb HTML-mokymentanuo Therion-
KO/Ia, KOTOPYIO BBl MOYXKETEe IMPOCMaTPUBaThL B JIOOOM BeO-Opaysepe. CyIiecTByeT HECKOJIBKO
IPOrpamMM, KOTOPbIe TEHEPUPYIOT JTOKYMEHTAIIIIO U3 UCXOTHBIX (hailioB, NCIO/Ib3yd KOMMEHTAPUH,
HAIMCAHHBbIE B HUX ITPOrPAMMUCTOM, U CTPYKTYPY S3bIKa IporpaMmupoBanus. /lake ecim B
UCXOTHBIX paflyiaX OTCYyTCTBYIOT KOMMEHTAPWH, JTOKYMEHTAIUs JIOCTATOYHO Oorara, IToObI
00JIErIUTH TTPOCMOTP U OOJIErIUTH YTEHUE KOJIA.

Therion mammcan ¢ KOMMeHTapusMu g dorygen. DTy TPOrpamMMy MOXKHO CKadaTb
¢ http://www.doxygen.org. CHavyaia BaM HYKHO cO3/aTh daityi KoHdurypanun doxygen.
Baiiure B KataJyor therion u BBeauTe:

‘ doxygen -g doxy.cfg

Ora KomaHga co3maér daitn "doxy.cfg". Bel 10KHBI OTpeIaKTHPOBATh €ro, BCTABUB
nassanue rnpoekta ("Therion"), Homep Bepcun u Karasor s BeiBojia doxygen (Hy>KHO €ro
co3zarh). [IpoBepbre pas/imyHble TapAMEeTPhL: B YACTHOCTH, BBl MOYKETE 3aX0TeTh, YT00BI doxygen
BKJIOYMJI B JIOKYMEHTAINIO UCXOMHbIH Koz (\h 1 .c/.cxx), a Takzke BCIO APYyryio nHOOPMAIHIO,
KOTOpast MOXKET OBITH TOJIC3HA.

K coxamnenuro, koj Therion we mosiHOCTBIO poKOoMMeHTHpoBaH. Ha camom jeire,
enBa KoMMeHTupyercs. CiieoBaTelbHO, BBl MOKeTe cKazaTh doxygen, He COOOIIATH O
"mpemynpexaeHusx" .

Korma Bl 3akon4mTe, BBEAUTE:
‘ doxygen doxy.cfg

1 9epe3 HeCKOJIBKO CeKYHJT (MM JIeCSTKOB CEeKYHJT) Y BaC €CTh JOKYMEHTAIMS B YKA3AHHOM
BaMU KaTaJsiore BbiBoja. OTKpoiite BeO-Opay3ep Ha cTpanure index.html sroro karasora.
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7.6 CucreMbl KOOpAWHAT

Therion ucnosb3yer 6ubmoreky projd nisa npeobpazoBanus KoopauHat. [Tomumo UTM
WGS84, npyrue mnojjep:KuBaeMble CHCTEMbI KOODJIUHAT IepeuncaeHnl B daiiiax esri u epgs
B nogkarasore externd/projd/nad wucxonuukos Therion. Eciu Bamm jgaHHbIEe HAXOJAATCH
B HENOJJIEPYKUBAEMOIN CHUCTeMe KOODJIWUHAT WJIM BBl IPEJINOYUTAETE UCIOJIb30BAThH JIpyrue
napaMmeTpbl Jjisi IpeoOpa30BaHms KOOP/UHAT, Bl MOXKETE€ M3MEHHUTHb OJUH U3 3Tux (dailion
U BBECTH MAapaMeTPhbl Il MpeoOpa30BaHus KOOP/IMHAT.

Campbrit TPOCTOit €c110cOO — BBIOPATH 3aIUCH B OTHOM (aiilie, KOTOPYIO BbI yBEPEHDI, UITO BbI
"Hukorya" He OyieTe UCIOIH30BAThH, U M3MEHUTH ee. 7ZKemaTeIbHO ¢/Ie/1aTh 3aKOMMEHTHPOBAHHY IO
KOIIMIO CTPOKH (IOCTABUTH Tiepe]] HoMepoM 3Hak "#"). Bel J0/KHBI ocTaBUTh HOMED KoJa 03
U3MEHEHUI, TOTOMY 9TO BbI OyJIeTe MCIOIB30BATH €ro JJIsi CChIIKM Ha HOBOE IIpeobpasoBaHme
KOOD/IMHAT.

Hanpumep:

# my custom coordinate transformation
<26593> +proj=tmerc +lat_0=0.0015 +lon_0=8.99964 +k=0.999600 \
+x_0=1500000 +y_0=0 +ellps=intl +units=m +no_defs no_defs <>

B kauecTBe ayibTepHATHBBI BbI MOXKETE BBECTH HOBYIO CTPOKY C HEHCIIOJIb30BAHHBIM KOJIOM,
a 3aTeM IapaMeTpbl Baliero mnpeodbpaszoBanus. OUsTb Ke, HAIUIIATE KOMMEHTAPUNA, ITOOBI
HATIOMHUTHL BaM O TOM, UTO 9TO 3a IIPeodpaszoBaHue, MOTOMY UTO B CJEAYIONUN pa3, Korja
BBI IIOCMOTpUTE Ha (haill, BBl He BCIOMHHTE, YTO BBI CJiejIajid. EC/IM BBl PEMIMIN JTO0ABUTD
HOBYIO CTPOKY, BBI JIOJIZKHBI TaK2Ke U3MEHUTH MCXOJIHbIE KOJIbI, B 9acTHOCTH, (aiiibl thesdata.h
thesdata.cpp, m106aBUB COOTBETCTBYIONIUE 3AIMMCU B MEPEIUCTICHUN U MACCHUBE JIJIS CHCTEMbI
koopauHat. VmeiiTe B BuLy, 9TOOBI yBEJIMIUTH TaKKe pa3sMep MaCCHUBA.

Bol momkHbl cKOMIUInpoBaTh 6ubymoreky proj4 m Therion, mpexie dem u3MeHeHUsd
BCTYIST B CHJLY.

7.7 DBaHeninne peaakTopbl

@aitabr Therion mpecraBiasitor co0o0il IPOCThIE TEKCTOBBIE (Dailjibl, TOITOMY UX MOXKHO
HaIMCaTh B JIIOOOM TEKCTOBOM pejlakTope. JIBa MOMyIdapHBIX pefakTopa, IO KpaiiHeil Mepe
B coobmecree Unix, — 310 emacs (http://www.gnu.org/software/emacs/) u vi (http:
//www.vim.org). DTH PEJAKTOPbI CYIIECTBYIOT YK€ JABHO M WMEIOT HMPHUATHBIE (DYHKIUH,
obJiervaroriue peJlakTupoBanue. B 4acTHOCTH, OHM MOTYT BBIIAEISITH TEKCT IBETAMHU, ITOOLI
MO TIEPKHYTH KJIIOYEBBIE CJIOBA U OMIMOKU, ITOMOTasd M0JIH30BATEI0 OOHAPYKUTH OIMMHIOKY 0e3
HeoOXoIMMOCTH ero 3armycka. OHE MOTYT B3aMMOJIEHCTBOBATD € JIPYTUMHU IIPOTPAMMAMHE, ITOOBI
cTraTh CBOEro poja "MHTerpupoBaHHOI cpeoii paszpaboTku'.

https://therion.speleo.sk/wiki/contrib:externaleditors

OHako OHU OrpaHWYeHbl PEIaKTHPOBAHMEM TEKCTa W He HUMEIOT BO3MOXKHOCTH
rpaduveckoro pejiaktupoBanus KapT. OHu He MoryT KoHKypupoBaTh ¢ XTherion B sTOM
Borrpoce. Ho oHE MOTYT MHTErpupoBaTh €ro /Jid peJakKTUPOBAHUS TEKCTa, TaK KaK OHU DoJiee
MOIITHBIE.
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7.7.1 Emacs

Emacs "therion-mode" 6bu1r manumcan M. Luthi u moxker ObIThb 3arpyzkeH U3 CEKIMU
contrib B Therion wiki. TlojicBeTka cunTakcuca orpanndera KOHMUTYypAITMOHHBIMEU (aitiamu
Therion, HO oHa 00bemuHsieT KoMaHy Therion, Koropas Beimosasiercsa ¢ C-¢ C-c. Emacs
TaKyKe MOXKET CO3/1aBaTh ODOJIOUKY, IMMO9TOMY BBI MOXKETEe IMPOCMOTPETH KapTy € IMOMOIIBIO
xpdf --remote therion cave.pdf & 3amenute "cave.pdf" ma mma daitna Bameil KapTh.
Baech "therion" — 310 npocro uMst yuanénuoro xpdf (MOXKHO UCIOJIB30BATE JPYIOe UMs, eCIIH
xorure). Ammepcan ‘&’ B KOHIIE HEOOXOIMM TOJILKO B HEPBBI pa3, YT0OBI 3aIlyCTUTH IPOIECC B
donroBoM pexkume. Korja BbI BBIXOUTE, €macs CIIPOCUT BAC, XOTUTE JIX Bbl TAKYKE MPEKPATUTH
uporecc xpdf.

WMucTpyKiuy 1o ycTaHOBKe cojiepzkaTcs B camoM daiie. ITo cyTu, Bl nmomMernaere daiiia
BMECTE C d)aﬁﬂaMI/I JAPYTUX PE2KMMOB Ha BallleM KOMIIbIOTEpE U ITHUIIETE KOMaHAbI JJid €ro
ncnosib3oBanust B daitie kouduryparmu emacs (06braHo $HOME/ . emacs),

(require ’therion-mode)

(setq auto-mode-alist (cons ’("\\.th$" . therion-mode) auto-mode-alist))

(setq auto-mode-alist (cons ’("thconfig\\.*" . therion-mode) \
auto-mode-alist)

7.7.2 Aquamacs

Aquamacs — 1o emacs g MacOS. Ber moxkere pobaButh pexkum therion x memy
[M. Sluka|. Bbr j0/KHBI €O3/1aTh KATAJIOr JIJId PEKUMOB €macs U CKOIUPOBATH Tyja (haiia
therion-mode.

C tepmunajia Bbl HaOUpaere:

sudo mkdir /Library/Application\ Support/Emacs
sudo mkdir /Library/Application\ Support/Emacs/site-1lisp
sudo cp therion-mode.el /Library/Application\ Support/Emacs/site-lisp/

B kagectse anpreprarusel u3 Finder (kak agMuHHCTPATOD):

1. Caenarsb xkaranor /Library/ApplicationSupport/Emacs/site — lisp/.

2. CxkomwmpyiiTe B 3TOT KaraJjor daiur therion — mode.el.

Haxkomerr, ¢ OMOIIBIO IIPOCTOrO TEKCTOBOTO PeJIAKTOpa J00aBbTe CJIE/IYIONUe CTPOKH B
Y
Bar ailin Hactpoek emacs: /Library/Preferences/AquamacsEmacs/Preferences.el :

(require ’therion-mode)
(setq auto-mode-alist (cons ’("\\.th$" . therion-mode) auto-mode-alist))
(setq auto-mode-alist (cons ’("thconfig\\.*" . therion-mode) auto-mode-alist))

7.7.3 Vi

Cunrakcraecknii aiiy vi MOXKHO cKadaTh u3 pasjena contrib B therion wiki. ITomgcserka
CHHTAKCHCa OXBAaTBhIBaeT Kak (ailyibl KoHdurypaum, Tak u ¢aiiaer qanabix (Kak ".th", Tak u
".th2"), no sro manexo He Bce.

Yrob6bl BbI3BaTHL KOMaH bl U3 Vi, BBeauTe ex (Tun ’:’) u tun '’ 3arem ciejyer KOMaHIa
u ee aprymentbl. Hampuwmep: !therion thconfig.plan. 9to Bw3bIBaeT Therion ¢ daitiom
koucuryparuu thconfig.plan. TlosToMy BBl TakKe MOXKETE€ BBI3BATH IIPEIBAPUTE/IHHBII
npocMoTp: :lxpdf --remote therion cave.pdf &. BoiBom Koman bl 0TOOparkaeTcs: B 000JI0UKe 1
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®06 *Therion* o
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ncoding utf-8

survey testd -title

centerline

data normal
1210.0 90.0 0.0
2310.0 135.0 0.0
34 10.0 180.0 0.0
endcentreline

input test8.th?

enasurvey

EU-:-- testB.th All (1,8 (Therion)

21 output files written: data.l .. data.4867 .
Transcript written on daota.log. v
converting scraps ... done

making map ... done

This is pdfTeXk, Version 3.141592-1.48.3 (Web2C 7.5.6)

%&-1line parsing enabled.

entering extended mode

(./data.tex (./th_enc.tex) (./th_texts.tex) (./th_resources.tex)

(. /th_fontdef . tex{/usr/local/tex1ives/2007 /texmf-var/fonts/map/pdftex/updmap/pdf
tex.map})

(./th_formdef .tex) (./th_pagedef.tex) (./th_pages.tex) [1] J</usr/local/texlive
/2007 texmf-dist/fonts/typel/bluesky/cm/cmss1@. pfbs>

Output written on data.pdf (1 page, 13698 bytes).

Transcript written on data.log.

done

compilation time: 4 sec

Process Therion finished 2

EUZ:** *Therion* Bot (44,80 (Comint:no process)
C-c C-c

Puc. 7.7: Pepaktupopanne ¢ momornipbo Aquamacs

ocTaéTcsd Ha 9KpaHe, MMOKa BbI He HAXKMETe KJIaBuIly. BBl Beerjia MoyKeTe BEPHYThCA K 000JI0UKe
¢ TIOMOITIbIO :sh (1 BbI BepHETECH K KOMaH/Ie Vi ¢ TIOMOITbI0 KoMaH bl exit nim C-d).

JloBosibHO y100HO MMeTh make-daiia ¢ BO3MOXKHBIME IIEJIsIMU U UCIIOJIb30BaTh make.

7.7.4 Notepad+-+

Cunrakcuueckuit daitn gusa Notepad+-+ MoxkHO ckKayaTh u3 pasjesa contrib B
therion wiki. ITogceerka cunTakcuca (https://therion.speleo.sk/wiki/_media/contrib:
userdefinelang-survextherion533-.zip) oxBaTbiBaeT Kak (ailjibl KOHMDUTIYypaluu, TaKk u
daitner nanubx (kak ".th" rak u ".th2"), Ho 10 NANEKO HE Bee.

Yro6w1 3amyctuTh KoMnumiaTop Therion i Tekyiero akTuBHOro daiijia KoHpUryparmm
6e3 BbI3oBa X Therion ¢ momombio coueranns Kiaasumn Ctrl+T. Heobxoaumo HammcaTh mIpocToii
.bat daiis, cocrosinmuii U3 HECKOJIBKUX CTPOK:

E:
cd %1
"C:\Program Files (x86)\Therion\therion.exe"\ %2

[me "E:" sT10o MeTKa aucka, Ha KOTOPOM HaxojsaTcs Barmu mpoekThbl Therion. Coxpannre
9TOT (baila rae-HubyIb Ha JHCKe, a 3aTeM BbizoBuTe ero u3 Notepad+-+ ¢ OMOIIBIO KOMAHIBI
"Samyck", Kak IMOKa3aHO HUKE:

B menio "3amyck" B Notepad++ Boibepure nmynkr "3amyck F5" u BBenuTe KOMamHIy
CJIEJIYIOIIUM 0OPa30M:

‘ "C:\Caving\Therion\compileTherion.bat" "$(CURRENT_DIRECTORY)" "$(FILE_NAME)"

(Ho ucnosib3ys 1wy Th 110 KOTOPOMY BbI COXPaHUIN CBOH KoMaH IHbI .bat daitn). Coxpanure
koMam 1y (Hampumep Hazsas ee "Ckommmiunposars B Therion" u 3aaiire eif coueranune KaBuil
CTRL+T). Teneps, korya Jiroboii daita thconfig orkpbiT Ha Brjajake B Notepad+ -+, MOXKHO
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[ marco@gentoo/homejcorvilCData/Grigna/Orione/Orione0l o[
ing utf-8

THERTON## xth_me_area_adjust -157.0 —412 351 128

FENTHERTON#® xth_we_area_zoom_to 200

FEATHERTON#® xth_we_imope insert {0 1 1.0} {0 {}} images/oricnefs.gif © {}

scrap orionels-5 -projection extended -scale [-128 333 450 -333 0.0 0.0 14.6812 0.0 ml

point -6.5 -141.0 continuation code 3

=265 =XIT.0 <14.0 -244.0 110 -243.0
-§.0 -242.0 -6.0 -239.0 1.5 -239.0
9.0 25,0 23.5 -237.5 2.5 245
saooth

line wall ~outline subtyps presused

4%
1

O -EEED

line wall -outline subtype presused
48.5 -240.5
3.5 -240.0

10.38 Top

Puc. 7.8: PeraktupoBanue B vi

ckoMIuanpoBaTh 31oT mpoekT, HaxkaB CTRL+T unn Beiopas "Crommuimposars B Therion" B
menio "3amyck".

7.7.5 Inkscape

Tomac Xomaep namnucan Python-pacimupenus s Inkscape, arobsr mmmoprupoBats u
SKCIopTUpoBaTh pucynkn Kak aitinl Therion th2. Inkscape — 3To rpadudeckas nmporpamma
¢ OTKpBITBIM ncxomHbiM KojioM SVG (Scalable Vector Graphics), ona Tpefyer HECKOTBKUX
OUMOIMOTEK M, BEPOATHO, ABJSIETCS dpe3MepHoil st daitmoB ckparoB Therion, mMerommx
dbyHKIMU, KOTOPBIE HE UCHONB3YIOTCst i Therion, u nporyckaomux jpyrue (B OCHOBHOM
"cemantuky" Therion).

Bam HeoO6xonuMo 1oMecTuTh (baiiyibl pacmupenuii (.py u .inx) B KaTajor paciuupeHuit
inkscape, Jsmbo cucremubiii (/usr/share/inkscape/extensions), 60 MOJIB30BATE/IbCKUIL
( /.config/inkscape/extensions). Ilocae sroro therion th2 daiibr MOTYT 6bITH 3arpy’KeHbI B
inkscape.

D10 xopomuii uHCTpyMeHT iyist epejesbiBanns Therion pucynkos. Touku orobpazkatorcs
¢ "ycoBabivu" cumBostamu. Todkm mosmmceit 0ToOparKarTcst BMECTe CO CBI3aHHBIM TEKCTOM.
JImHMM TakKe MoKa3aHbl TUIIOM, 38 HEKOTOPBIMU MCK/IIOYEHUSIMI: HAIIPUMED, JTUHUU TOJINCH
He MOKA3bIBAIOT TEKCT (XOTsl OHU MPABUJILHO MMIOPTUDPYeTCs U dKcroprupyercs ). Obaacru
He MOJJICPXKUBAIOTCs, OHU He oToOpazKaioTcs B inkscape, HO KOPPEKTHO BO3BPAIAIOTCS TPU
coxpanenun daita.

C nmomormpio uncTpyMerTa "Beibpars" (cTpesika) TOYKM MOYKHO JIETKO 3aXBATBIBATH W
nepemMeriarh. JInHIN TakKe MOTYyT OBITh BHIODAHBI HAYKATHEM, & TAKYKE CMEIIEHbI U N3MEHEHHbI.
Uncrpyment "koHTposbHAS TOUKA' (CTpesiKa, yKasbIBaOIas Ha MaJeHbKIi KBAPAT) MO3BOJISIET
U3MEHsTh KOHTPOJIbHBbIE TOYKN JIMHUN, KaK B X Therion.

Twur TuHWE 1 TOYEK XPAHUTCS B METKe 00beKTa. THIl MOXKHO U3MEHUTD B JIMAJIONOBOM OKHE
"CpoiictBa 00bekTOB". [Too9epéHO MX MOKHO M3MEHUTH Ha BBIOPAHHBIX 00BEKTAX C MOMOIIBIO
mento "Pacmupenne | Therion | Set ...". Bbl Tak:ke MoxKeTe yKaszaTh HOJITHUIL; XOTS 9TO He
BJINSIET HA OTOOPAaKeHue, OHO MMPaBUJIbHO 3amnucano B skcropre. Juasor "CpoiicrBa 06bekTOB"
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"5’1 *G:\Caving\Library\Therion\Therion by examples Marco Corvi\Examples\basics\thconfig - Notepad++ = & =

daiin lMpaeka MNownck Bua Kogwpoekn CuHTakcucel Onuun MHcpymentsl Makpocsl 3anyck TMaariHel Benagkw ? X

Pehn txEBREHIEEELY =@ ) (Y

o _] |5] = RE P lih| Eil
[ thconfig E3 ‘Ela}fou‘rs.‘rhc _J‘
1 encoding  WLfE-8

source rabbit.#

Elayout water-blue # Bofa Dofubono LBESTA
— code metapost
def a water {gxpr p) =

T:=identity;

thfill p witheolor (0.0, 0.5, 1.0);
9 enddef;
10 ~endlayout
11
12 select pdxfrabbit
13 select pdpfrabbit
14
15 # nnan
16 Eexgort map -pfgjigction plan —output rabbit-plan.pdf \

m -1 o s Ly [

17 -layout-map-header 15 8 s\
18 -layout-scafe 1 200\

18
20
21 # pasnes RAasEERTES

z2 Eexgort map -prgjgction extended -output rabblt-gelev.pdf \

23 -layout-map-header 0 110 suA
z24 -layout water-blue

25
26 export modsl -output rabbit.fox
27
28
29 -

U:length : 574  lines: 29 In:29 Col:1 Sel:0]0 Windows (CR LF)  UTF-8 IN

Puc. 7.9: PenraktupoBanne B Notepad++

umeet aBa duaxkka: "Ckpeits" u "Biokuposats". IlepBbiii cKkpbiBaeT 00bEKT, KOTOPBIH MOXKHO
YBHUJIETH CHOBa, CHOBa MEJKHYB 1ojie. [lociemanit 3aMopakuBaeT 00ObEeKT, KOTOPbI HEJIb3sd
N3MEHUTD.

JIuHur MOTyT OBITH HAPUCOBAHBI B BUJI€ KPUBBIX OT PYKW WJIM B BHJE KPUBBIX Be3be
(kak B XTherion) Jluauu cBoGOHON PYyKHU Jierde PpHCOBaTh, HO OHU OOBIYHO MMEIOT CJIUIIKOM
MHOI'O TOYeK U MOryT ObiTh "3a3y6penubivMu" (yBesmabre, 9T00bI IPOBEPUTH 9T0). Bbl MOKeTE
CIVIAJINTh MX U YMEHBIIHUTH KOJIMIECTBO TOYEK, UCIoib3yst nacrpyment "JIuuus | Yupocturs".
PeakrupoBanue JiHUil ¢ apaMeTpamMu JIMHUK HE MOJJIEP:KUBACTCS (ITU CTPOKH TIOMEYAIOTCSI
KaK JIOCTYITHBIE TOJIBKO JIJIsl 9TeHus Ipu uMiopTe daiia th2).

s nobaBiieHrsT TOYKU CYIIECTBYET CKPBITBIM CJI0I CO BCEMU TOUYEUHBIMU CUMBOJIAMH,
13 KOTOPOI'O BBbI MOXKETE B34Thb TOYKY M IIOMECTUTDH ee Ha 4epTéxk. Kpome Toro, BbI MOKeTe
HApPUCOBATH MAJICHbKUI KPYT W YCTAHOBUTH THUIT TOYKN HA €TI0 METKE; OJTHAKO 3T TOYKHA NOKA3aHbI
B BH/JIe KPY2KKOB BMECTO CIEJIEOJIOTUIECKIX CUMBOJIOB. TOUKM ¢ OpUEHTAIlell MMIOPTHPYIOTCS
IpaBUJILHO. BBl MOXKeTe yCTaHOBUTH/M3MEHUTH OPUEHTAIMIO TOYEK BHYTPU METKHU, HO 9TO HE
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OTpazKaeTcCsd Ha JUCILIIeE.

DoHoBbIe N300PaAKEHUST TAKYKE HAHOCITCS Ha CKPBITHIN ¢j10il. YTOOBI TTOKA3aTh UX, BaM
HYKHO CHATD ux, B "[lanesmn cmoés".

Korna el umnoprupyere daitn th2 ¢ HeCKOJIBKUME CKpallaMi, BCe OHU MTOMEIAIOTCS B
OJINH CJIOH, & 3aTeM IKCIHOPTUPYIOTCS KaK OJUH CKpAll.

Her auvero, 1To Morjio 661 MOMOYb MOJIH30BATEIO ONPEIE/UTh IPABIILHBIE TEPMUHDI J1JIsI
HAIMCAHUS CUHTAKCHYECKN IpaBumibHOrO daityia th2. Tem ne Menee, 370 HAMHOrO JIydIie, €M
pucoBanue B X Therion. [Ipore pucoBarh JUHUM U TTepeMenaTh TOYKH.

Beb-caiir Inkspace naxonures 1o ajpecy http://inkscape.org/, a paciupenue JOCTyITHO
110 aJipecy:
http:
//www.thomas-holder.de/projects/inkscape-speleo/extensions/th2-latest.zip.

#  New document 1 - Inkscape - o [0
File Edit View Layer Object Path Text Filters FExtensions Help
ODBEE Ak ® DD QaQaQ DB SHIE ~
El & b e @ I = = 57 | x[oaoss [f] v[uenft - }
= P BB P B R T L =
k E = IT
;’\ i . . ) T
o L e b e
Q 0 /
) / T % orog o *
D = \‘ L 1 ¥ I b
i | e a0
@ | \5 / -
Q= | ).t 11
Q} 07— | I ~ \ i )
0- /
@ E S \ -
N * )
By B <
5? 0= / . @ B . . ! [ %
vy | E
] . | 1 o*
| - | | 4 |
vl e =
AlE || — 1
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we | 2 1o H
W 1 | '
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J KT 1 e | |
'S B hE 2222 »ms §
T — |
;Il'ﬂke- ﬂ::i 0:|100 ||| % @ sLayerl |w | Group of 3 objects in \aver...ﬁ ;3:; z[ ro% [

Puc. 7.10: PucoBanue B Inkscape

7.8 MetaPost

B srom npusiozkennn omrcanbl Hanbosiee BazkHble KoMaH bl MetaPost [13].

Qaitsier MethaPost — 310 TekcToBbie daitibl, Takue ke Kak ¢aitapr Therion min survex, ¢
komaHtaMu it MetaPost, Touno Tak ke, kak daitnbr Therion comep:kat KoMmaH bl 1715 therion,
a ailabl survex cojiepkaT KoMaH bl Jjid survex. [losromy misa paborer ¢ MetaPost jpoctaroumno
HAIKUCATh TEKCTOBBIN (aiii (¢ paciuperrem ".mp" 1o yModaHuio) u BBecTH ux B mpost. B
pesyJibTare IMoJydaiorcs Hebosbiue (aitabl PostScript, KoTopble MOXKHO IIpOCMaTpUBATHL C
HOMOIIBIO JIIOOOro cpejicTBa pocMoTpa PostScript (mampumep, ¢ omornsio ghostscript).
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http://inkscape.org/
http://www.thomas-holder.de/projects/inkscape-speleo/extensions/th2-latest.zip
http://www.thomas-holder.de/projects/inkscape-speleo/extensions/th2-latest.zip

Jliobas komanja 3aBepinaerca cumbosiom ;"

KomMmenTapuii mpojiosizkaeTcst 10 KOHITa CTPOKH.

CumBost ')’ HauMHAET KOMMEHTAPUI.

Komanaser MetaPost omnpemensitor, kKak pucoBaTh (DUIYPHI, IO9TOMY OHM B OCHOBHOM

CBsI3aHbI ¢ pucoBanueM JjimHuit. B MetaPost neBaTh TuIoB JlaHHBIX:

® numeric, YUCJIOBbIE 3HAUCHUS;

e pair, napa (X,y) KOOpJUHAT Jjisi TOYEK B 00JIACTH PUCOBAHMUSI;

e path, uHNUM, KOTOpBIE [1€/IAI0T PUCYHOK;

e color, 11BeTa, UCIOIb3yeMble JIjIsI PUCOBAHUA (DUTYPHI;

e string, TeKcT, HAIIMCAHHBIN Ha PUCYHKE;

e picture, puUrypsl, T. €. TO, YTO HAPUCOBAHO;

® De€n, KUCTb, UCIIOJIb3YyeMasd [Jid PUCOBaHUA J'[I/IHI/H';I7 IIpeK/ie 9eM UCIIOJIb30BaThb KUCTH, Bbl
JIOJIZKHBI BBIOpATh ee (HampuMep, BeIOpaTh pensquare");

e transform, addunnbie npeobpaszoBanus (TpancdopMarys MIOCKUX (DUTYD): UX MOXKHO
npuMeHATH K path, picture, string u pen jiis Bpalennus, MaciTabupoOBaHus U T. JI.

e boolean, mepemenHasi, Koropasi MoykeT OBITH b0 "true", aubo "false".

B MetaPost Bbl MoxKeTe onpe/ieaTh MaccuBbl, Hapumep, "path p||;" u 3arem cebutarbest
Ha ero yemenTsl Kak "p0", "pl" u 1. ;. [omnyckaercs unsiekce ¢ jiecatudHoit dacteio: "pl.2".
DJIEMEHTHI MACCHUBA TaKKe MOXKHO MHIEKCHPOBATh ¢ TOMOINbIo nHaekca: "'p.a". [logmep:xuBaercs
mHOoroMepHblit Maccus: "path pl[lql[l, rs[1[];". Diemenrom nepsoro moxker ObITh "p2q3",
oaHuM u3 BTOPBIX "rsl 5",

7.8.1 Boolean

Jlormgeckast ImepeMeHHasd MOZKeT HCIIOJIB30BaTbCd KaK IlapaMETp B (byHKL[I/II/I JLJIA
OoIpejesieHusd ee IIoBeJeHUd.

Hanpuwmep:

% warning is called with filled=true, p must be a cycle
vardef draw_or_fill(expr p, filled) =

if filled: fill p else: draw p fi
enddef;

7.8.2 Kwucrn

B MetaPost ectb HeckolabKo mpemonpeieiéHHbIX mepbeB: "pencircle", "pensquare"
u "penrazor". Ilepemennas "currentpen" ccoblmaerca Ha wucnosblyeMoe 1epo. Ilepemennast
"defaultpen" — 310 mepo no ymosrdanuio.

Omnepatop "makepen" npuamMaer B KadecTBe mapameTpa maTd U CO3/aéT epo, UMeIee
dopmy BbIIyKJI0#1 060s10uKK naT4ya. O6paTHBIM ornepaTopoM siBjsieTcd "makepath", koropbrit
[IPU HAJIUYIUU TIepa CO3/IaeT KOHTYD raTda mnepa. KomMmosuius JIByX OlepaTopoB MPEICTaB/ISIeT
€000t BBITYKJIyIO0 000JI0UKY path.

7.8.3 llBera

IBer cocrour u3 Tpéx umcesn (KpacHoro, 3ejiéHoro u cutrero) to 0 jmo 1. CyrecTBytor
TaKzXKe MpeIonpeeIeHHbIe 1IBeTa, Ha KOTOPbIe MOXKHO CChLIAThCs 1m0 HazBaHmio: black", "white",
"red", "green" u "blue". Cepsriit nBeT MoOKeT OBITH OmpeIesiéH B g0t Oeoro: "0.4 white".
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it oy aeHust KOMIIOHEHTOB IiBeTa ecTh oreparopsl "redpart", "greenpart" u "bluepart".

7.8.4 Tpancdopmarun

[IpeobpazoBaHne uMeeT MIECTh apaMeTPOB

X)
Y)

tx + txx X + txy Y
ty + tyx X + tyy Y

[IpeobpazoBanus IPUMEHSIIOTCS B IIOPSIIKe UX 9TeHus cjieBa Hampapo. Hampumep, p rotated
R shifted S; roBopur, uro path "p" cHagana nmoBopauuBaercs Ha "R", 3arem npeobpasyercst
cornacao "S". TIpeobpazoBanuss MOTYT OBITH COCTABHBIME, YTOOBI CHOPMUPOBATL HOBbBIE
(cnoxkubie). Ocoboit Tpancdopmanueii spisercs "identity". IToBopor MoxKeT 6bITH OIpPeIEIEH
KaK

‘ transform T; T = identity rotated 60 shifted (2.0, 3.0);
EcTh HECKOJILKO 0OIIepaTopoB, KOTOPBIE OLPEIEIIOT IPE0OPa30BaHu:
e "shifted (a,b)": mpeoGpasyer (x,y) B (x+a, y+b);
e "rotated t": nmpeobpasyer (x,y) B ( x cos(t) - y sin(t), x sin(t) + y cos(t) );
e "slanted a": npeoGpasyer (x,y) B (x-+ay, y);
e "scaled a": mpeobpasyer (x,y) B (ax, ay);
e "xscaled a": npeoGpasyer (x,y) B (ax, y);
e "yscaled a": npeobpasyer (x,y) B (X, ay);
e "zscaled (a,b)": nmpeobpasyer (x,y) B (ax - by, bx + ay);
e "reflectedabout (p,q)": oTpazkaeT OTHOCUTEILHO JIMHUK P-(;

e "rotatedaround (p,t)": moBopaumBaer Ha yroua "t" Bokpyr Touku "p".

Ecmu "T" gasnsgerca mupeobOpasoBanumem, "inverse T'" saBisercs ero obpaTHBIM
npeobpaszoBanueM. st MOJIydYeHUs] OTJEIBHBIX TapaMeTpOB IPeobpa30oBaHUsl CyIIECTBYIOT
oreparops! "xpart", "xxpart", "xypart" u 1.1 Hakoner, MoxKHO onpene/inTh IpeobpasoBaHue,
olpeJiesisiiolee, KaK OHO JIefiCTBYeT Ha TPU TOYKH, T.e. CHCTEMOI M3 TPEX JIMHEHHBIX YpaBHEHUI.

7.8.5 YHwucaa u Toukn

Toukn m JUHUN JOJIZKHBI OBITH BBIPAXKEHDBI B OINPEJIEIEHHBIX eaununax. Ecim onn He
ykazanbl, MetaPost ucrnonnsyer Tunorpadgekue Touku (1/72 mroiima). MoxKHO HCHOIB30BATH €N,
mm, ... Win MOYXKHO orpeiesuTh eaunuity "u", kak u B therion, u BepasuTh Bce 1uepes sty "u'.

Touka — 310 Hapa (x,y) koopaunar. MetaPost umeer npaBusio st 0603HAYEHUsT TOYEK:

apbl KOOP/IMHAT UMEIOT uMs ¢ npedurcoM "z'"; ux KOMIOHEHTHI X M y HUMEIOT HMEHA C

npedurcavu "x" u "y" coorBercTBeHHO.
Hanpuwmep:
| z1:=(1.2u, 0.5u);
mojpasyMeBaet, 4To "x1" papen 1.2u, a "y1" pasen 0.5u.

Yucaa n TOYKH MOTYT OBITH OIIPE/IEIEHbI 9epe3 CUCTeMY JIMHEHHBIX YpaBHEHNH. DTO yI00HO
JUIsE 000O3HAYEHUs TOYEK IepeceveHnsl JIMHII Ha NeOMeTPUIECKIX depTerKax.

Hanpumep:
| z0 = 1/3[z1,22];
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oupesnensier Touky Z0 = (2 Z1 + 72)/3.

pyroit npumep:
a+b=3;
a-b=1,;
onpejessier "a" u "b" 4epes cucremy aByx JsnHeiinbix ypasuenuit ("a" pasuo 2, "b" pasno 1).

Omepatopsr "xpart" u "ypart" oTHOCSTCS K KOMIIOHEHTAM TOYKH.

2D BekTop mpescraBieH B Buie napbl. Oneparop "unitvector", mpumenénubIil K mape,
CO3MaET BEKTOP eJIMHUTHON JTHHBI B HampaBaennn mapbl. Oneparopsr "lft", "rt" "top" u "bot",
IpUMEHsIEMbIE K [Iape, JIAI0T JIEBYTO, IPABYIO, BEPXHIO U HUZKHIOI KOODIMHATHI COOTBETCTBEHHO.

7.8.6 Jlunun

Cy1tecTByeT Tpu OCHOBHBIX Criocoba olpejieiennst yaacTka path (JimHus) MexKy JByMst
roukamu: "z1" u "z2":
® KaK IPAMOIl OTPE30K ¢ JByMs mrpuxamu: z1 - z2;
e B Buje (KyOU9ecKoii) KpuBoii ¢ 1ByMst Toukami: z1 .. z2;

e B BHJE KPUBOIi, 6€3 TOUeK meperuda, ¢ TpeMs ToUKaMu, z1 ...z2.

Kpome Toro, nocsieiisist TOUKa JIMHUA MOXKET OBITH OIpeJie/ieHa ¢ TOMOIIBIO KJIIOYeBOTO
cimoBa "cycle", koropoe ykasbiBaer, UTO JIMHUS JIOJZKHA OBITh 3aMKHYT HA IEPBYIO TOUKY.
Hanpuwmep, kBagpat noj 45 rpa/iycos:

‘ p := (-u,0) -- (0O,u) -- (u,0) -- (0-u) -- cycle;

Heckonbko omeparopoB KOHTPOIUPYIOT KPUBU3HY M30THYTON JimHUA. MOXKHO OIpeIe/inTh
"narsizkenue" B cermeHTe (Jlayke aCUMMETDPUIHO), KPUBU3HY KOHEUHBIX TOUEK U HAIPABJICHIE
(kacaTesibHYIO) B KOHEYHBIX ToUKaxX. OJJHAKO CaMbIil BaXKHBIN path — depe3 KOHTPOJIbHBIE TOUKH.
Kaxag Touka JIMHIN MOXKET UMeTh JIBe KOHTPOJIbHBIE TOUKH: MPAMYIo 1 oopaTHyio. Therion
HCrosb3yeT 1ot Metol. Kpusas mexxny Z1 u Z2 3asucur ot aByx todek Z1 "(cupasa or Z1) u
72 ’(cyeBa or Z2) ciepyomum o6pazoMm

Z(t) =321+ 3°(1 — ) 21" + 3t(1 — t)*Z2' + (1 — t)* 22

Korna Z1"=71 u 7Z2'=72, 310 ypaBHEHNE CTAHOBUTCS IPIMbBIM OTPE3KOM Z1-72.

[Tocsie Toro Kak BbI OINPEJIE/IMIA JIMHUIO, BbI MOXKETE HAPHCOBATDH €€, MCIIOJIb3Ys OJINH U3
9TUX OIEPATOPOB.
e "draw p" pucyer yimnuio "p", ucnosb3yst TeKyIee mepo;
e "fill p" 3akpammBaer 0b1acTh, 3aKI09eHHYI0 B "p";
e "filldraw p", saBistercss KoMOMHAIMEl JBYX IIPEIBLIYIIIX OIEPAIHii;
e "unfill p" crupaer obsacTh, 3ak/oUeHHYO B "p";

e "unfilldraw p".

Kazkast omepaiiust pucoBaHusl /3a10HEHIsT OXBATBIBAET TO, YTO yzKe OBLIO HAPHCOBAHO.
Hampumep, "undraw" — 310 dakTndeckn ynaieHne, Tak Kak OHO pucyet rnperoM ¢ona. [Tosromy
BaykKHO IHCATh OMEPATOPHI PUCOBAHUS B IMPABUILHOM IOPSIJIKE, ITOOBI M30€7KaTh TOTO, YTOOBI
JacTh PUCYHKa ObLIa CKPBITA 3 JPYTUM.

Oyukmusa "drawoptions" usmensier riobaJibHbIe HACTPORKN PUCOBAHUS:
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drawoptions(withcolor 0.5[black, whitel); 7% set the color grey
drawoptions(dashed evenly);
drawoptions(withpen pensquare scaled 0.4); 7% set the pen

Yro0bl ycTaHOBUTH JBa WM OoJiee MmapamMeTpOB, 3AIUIIATE WX BCE B P, pa3/ienuB
npobesiamMu B 0fHOM BbI3oBe "'drawoptions ()".

Hanpuwmep:
‘ drawoptions(withpen pencircle scaled 0.4 dashed evenly);
MoxkHo yKa3aTh, KaKoe Iepo UCIoJib3oBaTh "'withpen q" u kakoit et "withcolor ¢".

Jlns pucoBanusi crpesiok ectb ¢ykmuu "drawarrow" wu "drawdblarrow". Pasmep
HAKOHEYHUKA CTPeJbl 3aBucut or mepemennbix "ahlength" (nmmna) u "ahangle" (yroa y
HAKOHETHUKA CTPEJIKN).

[IyakTupHble JimHUN PUCYIOTCH ¢ ucnob3oBanueM napamerpa "dashed", 3a koropbim
CJIeIyeT HATTEPH IITPUXOB:

‘ draw p dashed pattern;

[Tarrepn — 510 M306pazkenue 6e3 TeKcTOB U onepanuii "3amoaHenus". CyiecTByer J1Ba
npejonpeienénnbix narrepua: "evenly" m "withdots". Bymyun nzobparkenusimu, marTepHbI
MOryT ObITh IIpeobpasoBanbl (Hampumep, "scaled" ("macmrabuposans"). Hakoner, dyHkins
"dashpattern" mossosisieT onpeessATh MaTTEPHBI, 3a1aBaemble ciucok "on" /"off".

[Tepemennas "linecap" omnpenesnsier okondanue jimauii. [lo ymosraanuio sto "rounded", wo
510 MoxkeT ObITh "squared" mam "butt". Ilepemennas linejoin ompesesnsier crocod prucoBaHust
yruios jimann. 1o ymomaanuio o "rounded", Ho moxker 6piTh "beveled" (MHOrOyroJBHUK) WIH
"pointed" (3aocTpeHHBIM).

st mostygennst maMOpPMAIIE O TOJIOKEHUH JTUHUU ecTh orepaTtopsl "llcorner", "lrcorner"
u T (JyIsi YyIJIOB OrpaHMYUBAIOIIETO MPSIMOYToabHUKA) 1 "bbox" jyis orpaHrIuBAaIONIero
IPSIMOYTOJIbHUKA (€ HEOOJIBIIIM JIOTOJIHUTEIbHBIM TToj1eM, "bboxmargin"). OmepaTtopsl MoryT
MPUMEHSTHCH TAKXKe K N300PaKeHUIo U Iepy.

Crenmasbubiii oneparop — "buildeycle". Ilpumenunrensrno k nocsemnosarenbaocTu path on
HAXOJIUT 3aMKHYTYIO JIUHUIO (IIUKJI), COEMHSIIONIYIO YacTu path, pasieiéHable mepecevyeHusIMu
path ¢ npeapytyIME 1 TIOCTEAYIOMIME. Pe3yIbTar 3aBUCHT OT KOJUYECTBA mepecedennii path.
['py6o rosopsi, MetaPost nbiraerca HaiiT repecedeHus, KOTOPble MaKCUMU3UPYIOT JIJIMHY TUX
JacTeil; OJHAKO AJITOPUTM sBJISAETCHA 0oJiee CJIOKHBIM, U B CJIydae HECKOJbKUX IepecedeHnit
PE3YILTAT MOYKET OBITh HEOYKUIAHHBIM.

Omneparopsr "precontrol" u "postcontrol" mator xkorTposbHBIE TOukn path. Hampumep,
"precontrol 2 of p" sesaer KOHTPOIBLHON TpeThio TOUKY path (uHjekch HavuHAOTCH € 0).

OyuKIMM pucoBaHUs peanusdyorcsa depe3 dyakimmio "addto", xoropas mobasiisier
rpaduyeckuit siemenT (M306parkenune, MaTTEPH UM KOHTYD) K U300PasKeHUIO.

7.8.7 Tekct

Crenyronye QyHKINE CO31a0T 00bEKTHI TUIIA String (CTPOKOBBIE), T.e. TEKCT:
e "label(s, p)" pucyer crpoxy co 3nauenuem (rekct) "s" B Touke "p';
e "dotlabel(s, p)" anamornvno, HO pHECyeT TakzKe KPYIJIyio ToUYky B "p";

e "thelabel(s, p)" co3maér myTh, KOTOPBI MOYKHO HCIIOJIBb30BATH IS PHCOBAHUS CTPOKU.
Drta GYHKIMUA UCIOIB3YETCs, YTOOBI MOy YUTh OrPAHNIMBAIONLYIO PAMKY METKH U CTEPETh
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PHUCYHOK TI0JT HAJIIIUCHIO, 9TOOBI MeTKa ObLia 0ojiee YuTabe/bHOi. DTU OIEPATOPHI TAKKe
MOTYT UMeTh B KadecTBe cyddukca mookeHne Tekcra oTHocuTeabHo Touku: "lft" (cesa),
"rt" (cmpasa), "lft", "ulft", "lrt" u "urt". PaccrosiHue TekcTa OT TOUKHU OIpEIeIAeTCst
riobaJibHOI nmepemennoii "labeloffset".

[Tepemennnie "defaultfont" u "defaultscale" onpenensiror mpudT 118 TEKCTOB.
Hampuwmep:

defaultfont := "Times-Roman";
defaultscale := 10 pt;
label("My text"{}, z0);

Omnepatop "fontsize" BozBpamaer pazmep mipudra.

Ecnu teker nmeer komau bl (hopMaTUpOBaHUs U JI0JIZKeH 0OpabaThiBaThesa TeX, OH JI0JKeH
obiTh pasjgesnen "btex" u "etex". DTo mosesno A HaNMCAHUA MaTeMaTHYECKUX (HOPMYJI
Ha pucyHke. bjok "btex"/"etex" — 310 M306paKeHuUe; €ro MOXKHO MMOBEPHYTH ¥ T.JI. ITOOBI
BKJIFOUNTH dacTh TeX B Hauaso daita, ucrosnbayiire "verbatimtex" (obosmadaercst kak "etex").
Hanpumep (kupuumdeckue mpudrhbi):

verbatimtex
\font\cyr=wncyri10
etex

7.8.8 MHN3obpakenue

[Tepemennas "currentpicture" ornocuTes K Tekyremy m3obpazkennio. [IpemonpeeieHHbIMET
nzobpaxkenusamn sasgiorcs:  "fillcircle", samonmmennsnit kpyr, m "halfcircle", momykpyr c
HOJIOZKUTEILHBIM V.

Oyukriua "clip" obpesaer nzobpaxkenne B obactu BHyTpu Juanu. Hampumep, "clip picture
to path;".

7.8.9 Omnepartopsbl

Omneparop npucBauBanus ":=" nmpucBamBaeT 3HaUEHNE BBIPAXKEHUS C MPABONl CTOPOHBI

IepeMeHHol ¢ JieBoit croponbl. Hampumep, "bboxmargin: = 5" ycramasimBaer moJie
OrpaHMYNTE/ILHON paMKU paBHBIM b IT. 3HaK paBeHcTBa. "=" onpejesser ypaBHEHUE ¥ MOXKET
HCII0JI30BaThCsl JIJIs OIIPEJIe/IeHUs 3HAYEHNS IIePEeMEHHOM.

MetaPost MoxkeT BBIIOTHATH apudMeTHIecKue ornepanuu (CyMMa, TPOU3BeJIeHne U T.I.,
Jlazke BO3BEJICHUE B CTeleHb ), jJormdeckue onepanun ("and", "or"), maremarudeckue QyHKIHN
("sqrt", "abs" u .21.). B wactHOCTH, /U151 TOUEK ecTh cKassipHOe mpoussenenue "dotprod", a st
qucest - mdaropa cymma u pasuoctsb: "a++b" = (a2 + b2)1/2, "a+-+b" = (a2 - b2)0.5. "angle
p" — obparHbIil Tanrenc (arctan) mapst (x, y) "p".

Ectb oneparust konkarenanun (ckaenBanusi) ¢Tpok "sl & s2" u u3Biiedenne moacTpoKn
"substring (a,b) of s". Oneparop "decimal" mpuMeHEHHBI K THCITY, IPOU3BOIUT €r0 CTPOKOBOE
BLIpasKeHNe.

MetaPost wucrosib3yer KpuBOJMHEHHYIO KOOPJAUHATY JIJId MaTEeMAaTUIECKOrO OIUCAHUA
KaXKJI0fl KpuBoil. 910 Bapbupyercsd Mexkay 0 u N, KonmudecTBOM TOYEK JIMHUU, U ITUKITICCKN
IIOBTOPSIETCsI, ecjin JuHus 3aMKHyTa. B MetaPost ects Heckosbko path-omeparimii:

e "pl intersection p2" maér Touky nepecevenus "pl" u "p2";
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"pl intersectiontimes p2" maér mapy KpUBOJMHEHHBIX KOOPJAWHAT JBYX JIMHWUIA,
COOTBETCTBYIOIIMX TOYKE [IEPECeUEHNS;

"point t of p" Touka ¢ koopaunaroit "t" ma qunum "p";

"length p" aymaa suHEK "p" (KpuBOJMHEHAS KOOD/MHATA);
"subpath(t1,t2) of p" wacte "p" MexKy JABYMS KOODJIUHATAMIE;

"pl cutbefore p2" gacts "pl" mocie mepeceuenns ¢ "p2";

"pl cutafter p2" gacts "pl" mo mepeceuenns ¢ "p2";

"direction t of p" — kacarenbHBIN BeKTOp ¢ KoopauuaToit "t" B Touke "p";
"directiontime v of p" koopaunara Ha "p", rme kacarenbaas — "v";
"directionpoint v of p" Touka "p", rme Kacareabnast papHa "v'";

"arclength p" mymna myru "p";

"arctime a of p" aBmisierca koopaunatoit "p" B Touke mymubl Ayru "a'.

[IpaBuia nmpuopuTeTa U COCTAB OMEPATOPOB BaXKHBI /I IIOHUMAHUA HEKOTOPBIX OIMINOOK

MetaPost. MetaPost numeer mects kareropuit 00beKTOB. ITO:

1.

=W

atom: dmnciia, IepeMeHHBbIe, BBbIpayKeHHs B CKOOKax, OJsioku begingroup/endgroup u
btex/etex.

primary: aToMm, pe3y/bTaT yHapHOI'O OllepaTropa, IPUMEHEHHOIO K IIEPBUYHOMY, PE3yJIbTaT
UHTepHOJIANK (KBajpaTHble CKOOKHM), pesy/brar oneparopa ¢ "of", nepemennbie "str" u
"z" ¢ cyddukcom.

secondary: IepBUYHBINA WX PEIYIBTAT MEPBUIHOIO JTBOUYHOTO OMEPATOPA, TPUMEHEHHOTO
K BTOPUYHOMY U IIEPBUIHOMY.

terziary: BTOpUYHBIN MJIK PE3Y/JIbTAT BTOPUIHOTO OMHAPHOIO OIepaTopa, IMPUMEHEHHOTO K

terziary m BTOPUYHOMY.
nn

u T.J1.).
expression: subexpression mjm pe3y/abTaT terziary JBOMYIHOIO oliepaTopa, IPUMEHEHHOTO K
expression u terziary.

subexpression: terziary wim pesyabrar coequHenus mo myTu (-]

OrmepaTopbl TOIPA3/IESIOTC Ha, KATETOPUN:

nullary: manpumep, "true", "true", "whatever";
unary: ¢ OJJHIM apryMEeHTOM, KaK MaTeMaTu4IecKue (byHKIIUN;
type-orepaTopbl, KOTOPBIE OIPEJIEISIIOT TIEPEMEHHYIO JTAHHOTO THUIIA,;
binary: ¢ gByMsl apryMeHTaMu:

e primary: *, /. ** and, dotprod, div, mod, infont;

e secondary: +, -, -+, + - -+ U OIepaTOPHI IepPeCeIeHNT;

e terziary: &, = u oneparTopbl BBIPE3KN U CPABHEHUST;

"of"-omepaTopsl, niepejr aprymMeHToM KOoTopbix crouT "of'.

7.8.10 Ymnpapagoliue CTPYKTYPbI

MetaPost nmeer ocHOBHBIE yIPABJILIONINE CTPYKTYPhI A3bIKa MPOTPAMMUPOBAHUS: TTUKJTHI

for u ycioBubie Boipazkenns if. OrHu MOTYT OBITH CMENIAHBI B OIPE/ICICHUN Iy TH.

Yr106BI TIPOBEPUTH, OUPEIEJIEH JIM CHMBOJI, HCIOJb3YyiiTe KirodeBoe cjaoBo "known':

HaIlIpUMEP:
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| if known ATTR_name:
Cunrakcuc nukJa for:
for i=0 step S until N:
endfor
pyrue muKJbI:

e co crmckoMm 3Havennit: "for i=vl, v2, v3: ...";

e naJ cyddurcamu (nepeuncisiorcs depes 3anaryio) "forsuffixes $=1, 2, 3: ...";

e Oeckoneunblit muky "forever: ..."; 9TOOBI BBIPBATHCS U3 OHECKOHETHOTO IUKJIA UCIOJIb3yiTe
"exitif" wam "exitunless". Bol MoxkeTe ucmosib3oBaTh 9TH onepaTopbl break u B apyrux
IUKJTaX.

[Tpumepsr:

% define a path using a for-cycle

path q;

q = for i=0 upto 5: z[i] -- endfor z[6];
draw q withcolor red;

% invoke fun2() on all the args of fun()
def fun( text t ) = forsuffixes $=t: fun2($) endfor enddef;

% define a function that returns a path
vardef p(text t) =
k := 0;
forsuffixes $=t:
if ($ > k): z[$] -- else: z[$] fi
hide( k:=k+1 )
exitif( $ < k );
endfor
enddef;
draw p(8, 6, 4, 2, 0);

CwunTakcuc orneparopa if:

if condition:
else:

fi

CymecrByer Takxke "elseif:", KOTOPBIil TOMOraeT yMeHBIIUTH BJIOXKEHHOCTH OIIEPATOPOB

Hifll .

7.8.11 Makpocsl

Hosble dynkium (HasbiBaemble "macro") MOryT ObITH ONpPEJEJIeHbI. DTO BayKHO IIPU
Harmcarauu Koja MetaPost st pacmmupenns BozmozkHOCTe. CHHTAKCHC:

def function (expr ...) =
body_of_the_function
enddef ;
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[Tapamerpbr Makpoca obbrano "expr" (Boipaxkenusi). OHu takzke Moryt o6biTh suffix
(mepemennbie) nman text (crpoka cuMBOJIOB). UTOOBI BBI3BATh MaKpOC, MEPEIATONIHN WIMsI
[epeMeHHO’, JTydine o0bsaBUTh napamerp kKak "suffix".

Bospaiaemoe 3nateHne MaKpoca, siBJISIETCsT PE3YIBTATOM TIOCJIEIHETO OllepaTopa mepe/t
"endgroup".

Komaner "begingroup" u "endgroup" onpeensitor okaabHy 0 0071aCTh BUIAMOCTH. TakxKe
"beginfig" u "endfig" onpenensror sokaapHy0 06/1acTh BunmocTu. Komamaa "save", 3a koropoit
CJIe/TyeT MMsI OJTHOHM MJIM HECKOJIBKUX ITepeMEeHHbBIX, yKasbiBaeT MetaPost coxpanuTh Tekytiee
3HaYeHNe 3TUX IIepeMeHHbIX U 3aMeHuTh uX B "endgroup". Komanma "interim" mpucsausaer
[epeMEHHON BpeMEHHOe 3HAUCHUE U 3aMEeHsIeT ero crapbiM 3uadenneM B "endgroup'.

Jpyroit crocob onpenesuTh Makpoc — 310 KoMamga "vardef". Dro odeHb 1moxoxke
Ha (DYHKIMIO: aBToMarnydeckn jpobasisiercss 6j10ka "begingroup" /"endgroup". Kpowme Toro,
nvsa  "vardef" wmoxker wumers cyddukcsr; mampumep, '"vardef al[lb (expr p) = ...".

[Ipemonpenenensl aBe cruernmaabHble Iepementbie: "Q" — 310 mocaeannii (pparMeHT nMeHN
"vardef", "# @Q" — 510 BCe, YTO CTOUT HEPET HUM.
IIpumep

Bbr moxkeTe Jierko Halitu HeckoJibKO npumMepoB MetaPost B nrepnere. Huxke npusenén
puCyHOK 3HaKa "omacHocTh" (BOCK/IMIIATE/IBHBIN 3HAK BHYTPH KBaJIpara, MOBEPHYTOro Ha 45

IPaJIyCcoB).
beginfig(1);

s = 20.0; % scale

z0 = (200, 200); % offset

z1l = z0 + (0,-1)*s; % corners
z2 = z0 + (1,0)*s;

z3 = z0 + (0,1)*s;

z4 = z0 + (-1,0)*s;

zb =0.2 [ z1, z3 1;

z6 = 0.3 [ z1, z3 1];

z7 = 0.7 [ z1, z3 1];

z8 = 0.8 [ z1, z3 ];

z9 = z7 + (z8-z7) rotated 90;
z10 = z7 - (28-z7) rotated 90;

pickup pencircle scaled (s/10);
draw z1 -- 22 -- z3 -- z4 -- cycle;

pickup pencircle scaled (s/8);
draw z5;
£fill z6 -- z9 .. z8 .. z10 -- cycle;

endfig;

DTOT KOJ, JOBOJBHO IpocT. Ha camMoMm ere, BaM He HYXKHBI BCE CJIOKHBIE KOMAH/IBI
MetaPost, arobnr HacTpouTts therion s Bamux Kapt remiep. Pe3yibrar mpuBeIEHHOTO BhIIIIE
KOJIa TOKa3aH Ha PUCYHKE HHUKE.
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Puc. 7.11: 3nak onacuocru

7.8.12 PostScript daiiabr

Komana "shipout" remepupyer daitn PostScript. B kagectBe aprymenTa oH mpuHIMaeT
n3obpazkenne. Vimsa daitta PostScript mmeer pacmmpenne ".N", rme N — uncio, ykazansoe B
koManze "beginfig". Komanma "endfig" BersbiBaer "shipout currentpicture;".

B xomnme daitta MetaPost Bbr mosmkabl m100aBuTh KomaHay "end;" KoTOpbIil TOBOpUT
HHTEpHpeTaTopy mMpost BBIATH.

Korma Bamm daiin MetaPost roros, u BbIoIHEHO:
‘ mpost file.mp

BBl mosiyunTe crucok daitos "file.1", "file.2", ..., mo omHOMYy Ha KaxKjyio Gurypy.
1o mouru daiibr PostScript. Ecau Bbl xoTnTe BusyasmsumposaTh ux (¢ ghostview) wim
kouseprupoBaTh B pdf (¢ ps2pdf), MOryT BOSHUKHYTH HEKOTODBIE OIIUOKHU, TaK KaK HEKOTOPbIE
Bl OTCYTCTBYIOT. B wacTHOCTH, onpesiesienne mpudToB u onpejenenne komanbl "fshow".
OTrkpoiite dailjibl pUCYyHKOB B TEKCTOBOM PEIAKTOPE U J00aBbTE OTCYTCTBYIOIINAE OMPEIC/ICHUS
B HavaJje (B IPOJIOre):

/cmr10 /CMR10 def
/fshow {exch findfont exch scalefont setfont show} bind def

Ho 3710 emé ne Bcé. PucyHok Oy/ieT neHTpUpoBaH B JIEBOM HUXKHEM YIVIYy CTPAHUIIbI, U
BBl YBUJIUTE TOJIBKO €r0 YacTh. ITOOBI IIEpEMECTUTH €r0 BHYTPh CTPAHUIIBI, J00aBbTe KOMaHTY
PostScript (ncnosbayiire moaxosime 3HadeHsT CMEIEeHNs X-y). Bbl TakyKe MOKeTe MOBEPHYThH
ero. Hanpumep:

590 22 translate
90 rotate
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I'taBa 8

DBOJIIOINA

OTa TjlaBa IpeJCTaBIAgeT cOo0Ol COOPHUK 3aMeTOK O TeKylneM coctodguaun Therion n
OTKPBITBHIX IIPOOIEMAaX.

8.1 Mcropus Therion

XTherion He sBIAETCS MOIB30BATEILCKIM HHTEPGEHCOM. DTO BCEro JIUIIb TPOIBUHY THI
TEKCTOBBII peakTop ¢ 3abaBHOI mcTOpHeii.

N3 Bukn u coobmenns S. Mudrak, Oct 3, 2006.

B reuenne 1996-98 rr. C. Myunpak u M. Bynait (S. Mudrak w M. Budaj) uccriemosann
cucremy Cave of dead bats ("Ilemepa MepTBbIX JeTydnx Mbiiieir") TPOTIKEHHOCTHIO 20 KM
1 CO3JAJIM aTjac Ielepbl, HapucoBaB KapTy OT PpYKHM Ha OCHOBe HUTKH xoja. Torma oHu
IbITaJINCh ncnoJib3oBaTh AutoCad, HO Korma ObLIM HalileHbl HOBBIE XOJIa U IEeTJIM 3aMKHYJINCh,
O0HAPYKUJIOCH, 9TO HE MOI'YT aJallTUPOBAThH KAPTY IEIEeP K JTAHHBIM.

B 1999 roay onm orkazanucsk or AutoCad n Hauaam jgymarh O IporpaMMme JIJis PUCOBAHUS
kapt nemiep. Oun 3namu o MetaPost (s13b1k iporpamMMupoBanust jijist rpaduku), Survex (st
obpaborku tmeriep) u TeX s wabopa Tekcra. Berasa 3amada ckiaenBanus nx smecre. OHn
HaYaJICh OCEHbIO, U K KOHILY roja (27 jaexabpst) mosgBuiach mneppas Bepeust therion, HanucasHast

Ha PERL.

B 2000 romy Cramo paboras naJ nosib3oBarenbekuM narepdeiicom xthedit (ma Tel/Tk).
B sroit nepsoit Bepcun XTherion me ObL1o HU JmHHIT, HE TOYeK. BbI mpocTo KIHMKa/IX Ha
n300parkeHne, ¥ COOTBETCTBYIONINI TEKCT MOSIBUJICA B TEKCTOBOM pejakTope. TeM BpemeHeM
koj1 therion pasBuBaJics.

B 2001 romy cocrostnachk muckyccusi ¢ Maprunom Xemtepom (Martin Heller) B iopuxe, B
KOTOPOIt 00cyX)Ka/much Muorue mpobsembr. 3arem Maprtun Bynait magan npoekt wa Delphi ¢
KAKIM-TO BU3YAJIbHBIM HHCTPYMEHTOM. DTO paboTasio, HO OBLIO MHOTO IIPODJIEM C TIEPEHOCOM
kojia Delphi B Linux. B To BpeMs MbI nco/ib30Bam modTu ToabkKo Linux, a mexy Windows
(Win32) u Linux He 6bL7I0 OPTUPYEMBIX TPapUUIECKUX TT0JIB30BATEHLCKIX HHTEP(hEHCOB.

Barem Stacho Mudrak mamucasn ocHoBHBIE 3/1eMeHTHI therion: Touku, smaun u 1.7, KapTs
paboTraJjiu, HO pejlakTopa He ObLI0. BHE3AITHO Cc/Iydn/icd MOTOIr; JyHalicKas BOJla 3aTOIMIa Oduc,
1 00pa30BaINCh HEOXKUJIAHHbIE KAHUKYJIbI. Stacho ObLIO Hedero jesarhb, MOITOMY OH HAdaJl
nucath KoJ Jy1s X Therion u moguduimposas crapyio BEPCUIO Jijisd TOJJIEPKKNA TOUYEK U JIMHUM.
[Iporpamma 6br1a mHamucana Ha C ++ u PERL. DT1oro 6bu10 g0cTaTovuso, 9Tobb onudpoBaTh
6ostee 20 KM mrermep.
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C rex nop ObLI0 J100aB/IEHO MHOTO (DYHKIUI, HO HUKTO HE BHEC CYIECTBEHHBIX N3MEHEHU
B TI0Jib30BaTeabcKuil naTepdeiic. B mapre 2002 roga nosisutack Bepeus 0.1 ¢ XTherion (na
Tcl/Tk). B utosre Boinuta Bepcusi 0.2, B KOTOPOii MOYKHO OBIJIO COCTHIKOBBIBATH CKPAIIBI JJIsT
dopmupoBaHust KapThl. B oKTsiOpe ObLIa co3/1aHa MOJIb30BaTEeIbCKasl PACChLIKA.

B mapre 2003 roma Maprun Bynait 3aBepmmn "Therion Book". Bepcus 0.2.13 Gbria
JIOCTYIIHa B UIOHE TOro ke roja. Bee crienapun PERL 6bun iepenmucansr va C++.

B ampene 2004 roga nmossuiachk Bepcus 0.3. Ona momiepxRuBaia sxcrnopt 3D-momereit,
COBJIAHHBIX W3 2D-KapT, 1 nMesia aJropuT™M 3aMBIKAHUS KOJIEI. Y Heé ObL COBEPITIEHHO HOBBIN
ycranoBouHblit KomitekT it Windows. Iloieprkka derrnckoro sa3bika Obliia g006aBIeHa B BEPCHH
0.3.1, a dpamniysckoro — B 0.3.2. Tororpaduieckue KapThl U ceTKU ObLIN TOOABICHBI B BEPCUU
0.3.3, B cenrsbpe.

B 2005 romy 6bu1a jmobasiena nomiepxkka LRUD (Bepcus 0.3.6), a Takzke pacKpacka
KapThl. Bbia jgobaBiieHa mo/iiep2KKa UCIAHCKOrO s3bika. B Mae ObL1 gobas/eH sxcopt B SVG
u DXF. B asrycre 2005 roga B pepakrope kapt X Therion nosisuiics kuonku (D. Zachariadis).

[Mocneauss sepcus 0.3 (10) Boimia B anpese 2006 roma, a Bepcust 0.4.0 nosiBuIack B
okTs6pe 2006 roma. Y mHeé Obur HOBbIH 3D-mpocmorpiuk (loch) u ysydimeHHbIH 9KCIOPT B
VRML. Bruia pobapiena moiiepKKa HTaIbIHCKOTO SI3bIKA.

Bepcus 0.5.0 Boimta B navdase dpespasg 2007 roga. B meé BoIio MHOrO HOBBIX (DYHKITHIA.
Cpen HUX TO/JIepKKa reorpaduaecKiX CHCTeM KOOPJIMHAT U peodpa30BaHuil MeXK Iy HUMH, a
TaK>Ke dKCIIOPT B Mieiin-daiiibl. Bouia mobasieHa moiep:KKa HEMEIIKOTO A3bIKA.

Bepcusa 0.5.1 6b1a Beimytnera B aBrycre 2007 roga. Ona MoxkeT 0ToOparKaTh KapThl CO
CMEIEHUEM 1 UMEET TOUKY /JIMHUAI0 COeMHEHNs ¢ KAPTO JJ1s 0003HAYEHUST COSIMHUTEbHBIX
smauii. Kaprel, skcnopTupoBaHHbIE U3 HUTKU XOJIa, UMEIOT MPIMOYTOJIbHOE ODpaMJIeHHe,
crenepuposannoe u3 jganabix LRUD. MoxkHo ucnosb3oBaTh olpejessieMble MOJIb30BaTeIeM
cumBoJibl (Touku, auHun 1 obactu). XTherion moxker nmmnopruposars DXF/SVG daiibr.
[Toaepkka pycckoro sizbika ObLta jgo0aBiena ocenbio 2007 roja.

Bepcus 5.2 6bu1a Beimymena B aprycre 2008 roga. Havamsubrit 0’ n3 HOMepa Bepcuu ObLT
yaasién. Ecrb yiydinenusi B cuaTakcuce (onpejesisieMble 0JIb30BaTeIeM aTpUOyThl, MOATHIILL,
daaru Touek mmkeToB). Cpeny HOBBIX (QYHKINI — MapKUPOBKA CETKH, BBICOTHAST OKPACKA,
HOBbIe (hJlaru u3MepeHuil, HoBble (jiaru MUKeToB U HOBbIE layout-omnmuu. B Therion Takxke
MOSIBJIIETCS CITUCOK IKCIIOPTA.

Bepcus 5.3 Obuia Boeinyiiena B despasie 2010 roga. Cpejin HOBBIX BO3MOXKHOCTEH —
BBIOOD OIPEIEIEHHOTO SI3bIKa, JIJIS KAXKJI0M CTPOKU, (PUIbLTpAIUs JJIsi CITUCKA TTPOIOJIKEHUI
1 CHEMINNKOB, MO/JIePrKKa HalllmcaHus cipasa HayeBo, FOuukon B PDF, nobasiierne maHHBIX
reonpuBs3sku K PDF| packpacka cumposios (layout-omrust), mojiep:kKa CIieeB, HOBbIe TIEPEBOJIB,
oTobpazkeHre abpUCOB B C10osiX KapThl B (hopmarax PDF u SVG.

Bepcus 5.4 oiuia B anpesie 2017 roja n BKIIOYaeT B ¢ebst HOBBIE TUITBI TOYEK (OTIOKEHHsT
W TUIACTBI JIbJIa W TJIMHBI), MOATHIILI JIMHUA CTeH (B 9aCTHOCTH, pit), HOBbIE TPYIIIBI CHMBOJIOB
(JIeIHUKY W OTJIOYKEHHUsI) U HADOP aBCTPAJUIICKIX CHMBOJIOB.

Bepcus 5.5 Boinymennas B mMae 2020 roja u BKJOYaeT B ce0d HOBbIE THIIBI TOYEK
u Habop cumBosioB SBE. l'eomarnuTnasi Mozienb 3emiin Oblta obOHOBIeHa 10 2025 roma.
Ucnpapienbr MHOrHE OMUOKU, J100ABJEHBI HOBble (DYHKIIUU KOMAaHJbI extend, a TakxKe
yViaydnieHnda JOKYMEHTallun 1 II€ePeBOI0B.

Tertepb MBI 2K J1eM HOBOI'O ITOTOIIA, KOT/Ia y Stacho mim Koro-To eré mosgBUTCst MHOI'O BpeMeH!
JIJIS. HAIIMCAHUST HOBOTO MOJIb30BaTE/IHLCKOrO nHTepdeiica. BeposaTHo, /s 101630BaTE/IHCKOTO
uaTepdeiica Gymer ucmnonbp3oBarhesad wxWindows, a st 2D-reomerpun — AntiGrain. Hekotopas
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6aza manabix wim XML Oyier ucrosib3oBaThest B KadecTse popmaTa daiiia, HO HaM OHAI00UTCs
MHOT'O BHE3AITHOT'O CBOOOIHOTO Bpemenu. Vm, MmoxkeT ObITh, KTO-TO Oyier BioxHoBaéH Therion u
Oyzer JiesaTh 9Ty paboTy BMECTO aBTOPOB, HCIIOJIb3Ysl HHCTPYMEHTBI, KOTOPbIE €My /el HpaBaTCsl.

8.1.1 Wiki

Bukwn-caiit therion https://therion.speleo.sk/wiki/doku.php npejicraBasger coboit
HauboJIee MOJIHBIN cOOpHUK JoKyMeHTaruu o Therion...
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