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IlpegcmaBaeno urenom pegkorreruu M. H. Kopuaruneim

BuKAGAEHO IPUHIUI Ta eTalld POOOTHU B iIHTEPAKTUBHOMY PEKUMIi IPOTPAaMHOI0 KOMIIAEKCY
Isohypse, Ipu3HaYeHOTO AT CTBOPEHHS B ITaM'4Ti KOMII'IoTepa TPUBUMIPHOTrO ONUCY reodizny-
HUX 00'€KTIB, MPEACTABACHUX i30AiHISIMU i po3aroMaMu. [OAOBHOIO MOTO IEPEBarol0 € MOKAUBICTH
0OpOOKU SIK MOHOXPOMHUX (YOPHO-OIAMX), TaK i KOALOPOBUX (OPUTiHAAYM KapT) 300pa’keHb 06'€K-
TiB y IPAMOKYTHIY, ab0 reorpadivHili, cucreMi KOOPAMHAT. Y KOMIIAEKCI IlepepOadeHO BUKOPHUC-
TaHHSA Pi3HUX CIIOCOOIB BU3HAUEHHSA NTapaMeTpa Z (X, ¥) Y BY3Al CiTKU 3aA€KHO Bip ¥oro po3Ta-
LIIYBAHHSA Ha 300pa>keHHI. AiHil BBOAATE 3a AOTIOMOT'OI0 KPUBUX besbe, 110 Aa€ 3MOr'y TOUHIIIe
imiTyBaTH IOBEepXHi reodizmyHNX 006'€KTiB. YIIepiile BBEACHO IOHATTS i30AiHil cIleriaAbHOTO TH-
1y. BukopucTaBiu 1jelf KOMIIAEKC, MOJKHA 3 y>Ke CTBOPEHOTro U PpOBOro ONUCYy BUPi3aTH Ta
30epiratu paHi y OyAb-gKil IPIMOKYTHIN 00AQCTi, OTpUMaTH iHMOPMAIlilo Y3A0BK BUOPAHUX Ai-
Hill AASI IOAQABIIIOTO BUKOPUCTAHHA IIiA Yac TOOYAOBUM ABOBHMIPHUX PO3Pi3iB.

Karo4oBi croBa: aBToMaTu3zarnist BBepeHHs B [1K reoaoro-reodizuunmx Kapt, Kpusi be3be,

IIOAIHOM \arpaH’ka.

BBepeHme. AOCTOMHCTBA CaMBIX COBPEMEHHBIX
TEOPETUYECKHUX U METOAUYECKUX Pa3paboOToOK B
00AACTH TeO(PU3UKU TePSAIOTCA Ha IPAKTUKe, ec-
AM HET YAOOHBIX TEXHOAOTMYHBIX IIPUEMOB pabo-
TBI C KOHKPETHBIM I'eOAOTO-Te0(PU3NIeCKUM MaTe-
puanom. I'loaToMy pabOTBI B OOAACTH CO3AAHUS CH-
CTeM aBTOMATU3UPOBAHHOMN OOPabOTKU 1 UHTEP-
IIpeTaluy reopU3n4eCcKUX AQHHBIX BBITOAHSIIOTCS
AABHO U aKTUBHO [ApPOHOB u Ap., 1971; [eTpoB u
Ap., 2005; Berukos, 2010; Aoarasb, 2014; Berakos
u Ap., 2015]. B kubepHETHUKE U BEIYUCAUTEABHOU
MaTeMaTHKe TaKyKe BeAyTCs UHTeHCUBHBIE pabo-
TBL IO COBEPIIIEHCTBOBAHUIO METOAOB 0OPabOTKH
uzobpaxennti [[Lresunrep, 1989; Poasxepc, Apamc,
2001; UIne3unrep, 'raBay, 2004].

MHTepaKTUBHEIMH, T. €. IO3BOASIOLINI OOMEHN-
BaThCSA MH(OPMAIEN MeSKAY KOMITBIOTEPOM U IIOAB-
30BaTeAEM B IIPOIIecce padOoThI, IPOTPaMMHBIN KOMIT-
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AeKc Isohypse mpepHa3HadueH AAS CO3AQHUS B ITa-
MSITA KOMOBIOTEPA TPEXMEPHOTO ONINCAaHUS Teo-
AOTO-Teo(pU3MIECKIX OO BEKTOB, IIPEACTaBAEHHBIX
U30AMHUSAMU U PA3AOMaMU ((PYHKIHUU C pa3phbliBa-
MU IepBOro popa). Kommnaekc pazpaboTaH c Ie-
ABIO OOBEAVMHEHUs paHee CO3AaHHBIX MPOTpaM-
MHBIX TPOAYKTOB MAP [CTapocTeHKO 1 Ap., 1997]
u GEOPHYSO [CtapocTenko u Ap., 2004]. Pacimu-
peHHast PYHKIIMOHAABHOCTH KOMIIAEKCA CYIIeCT-
BEHHO oOAeTryaeT Ipoliecc 00paboTKU n3oopake-
HUH U TIO3BOASIET IIOAYYUTH TOYHBIE PE3yABTAThI B
OoAee KOPOTKHE CPOKHU.

[Mop, TpexMepHBIM OIMCaHUeM IIOHUMAETCS IIpea:
CTaBAeHUe 0O0BEKTA B TPEX IPOCTPAHCTBEHHBIX 13-
MepeHusax (x, y, Z (x, y)), KOrAa Ipu HaAOKEHUU
MPOCTPAHCTBEHHOU CETKU Ha N300pa’keHue 00b-
€eKTa AASI KaXKAOTO ee Y3Aa OIIPEAEASIOTCS KOOP-
AMHATHI (X, y) ¥ 3HaUeHHE HEKOTOPOU (PyHKIUU
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Z (x,y). 3HaueHUs (X, y) 3aAQI0TCSI OTHOCUTEABHO
Hauara KOOPAMHAT (BePXHUM AeBBIN yTOA H300pa-
>KeHUsd), PyHKUIMA Z (X, y) XapaKTepu3yeT OOBEKT
HU3y4eHUs, IPEeACTaBAeHHBIN N30ANHUAMY (HallpU-
Mep, BBICOTA Haj YPOBHEM MOPs, TEMIIepaTypa,
IIAOTHOCTB, MAarHUTHasI BOCIIPUUMUYUBOCTE, 3HaUe-
HUS TOTEHITMAABHBIX TeOPU3NIECKUX ITOASH UAD.),
a TaK)Ke pa3sAOMaMu.
Kowmmaexkc Isohypse co3paH aast paboOTHL B cpe-
A€ oTlepaIoHHOH crcteMbl MS Windows XP® u
SABASIETCSI MCIIOAHUTEABHBIM MOAYAEM C MMeHeM
Isohypse.exe B cpeae mporpaMmupoBaHuda Visual
C++%6.0 Enterprise Edition. BxoAHBIMU A@HHBIMU
MOTYT OBITb KaK MOHOXPOMHBIE (UepHO-OeAble pu-
CYHKH Pa3AOMOB M U30AWHUMN, BHIIIOAHEHHEBIE OT
PYKH UAU C IOMOIIBIO IpaUueCcKuX YCTPOMCTB),
TaK U MHOT'OIIBETHBIE (OPUTHMHAABI KapT) rpadu-
Jeckue pariAbl n300pakeHnt 00BLeKTOB popmMaTa
Bitmap, ipepcTaBAeHHBIE B IPSMOYTOABHON WA
reorpapuuecKkou cucTeMax KOOPAMHAT. Takoke BXOA:
HBIMM AQHHBIMHU AASI KOMIIAeKca Isohypse moryT
OBITE (haliAbl 0OPAOOTKHU OOBEKTOB C PACIIUPEeHU-
eM *.wrk, co3paHHBIE CAaMUM KOMIIAEKCOM U CO-
Aeprkalliye IIOAHOEe UAY YaCTUYHOE OIIUCaHue 00
eKTa. BLIXOAHBIMU AQHHBIMY KOMIIAEKCA SBASIETCS
YIOPSIAOYEHHBIN lepeueHb AQHHEBIX (X, ¥, Z (X, ))
IO PETryAIPHOU CETH.

TpexmepHOe onncaHme 00BbEeKTa BKAIOUAET
B Cce0s CAeAYIOIIUe 3TallbL:

— CYUTBIBaHME B IIaMsITh KOMIIBIOTEPA BXOA-
HBIX AQHHBIX, T. €. B300pakeHne 0ObeKTa
uAu dara ero o0paboOTKY;

— TpouepurBaHie Ha HOBOM U300pa’keHNN 00L-
€KTa PaMKH, B IIPeAEAaX KOTOPOH OYAET CO-
CTaBASATHCS ONMCAHNE OOBEKTA;

— BBOA B IaMATh KOMIIBIOTEPA OIIMCAHUS pas-
AOMOB B BHUAE YIIOPSAOUYEHHOTO Habopa Ko-
OPAMHAT TOYEK (X, V) AT KaKAOT'O Pa3AoMa;

— BBOA B IaMsITh KOMITBIOTEPA OITUCAHUS M30-
AVHUM B BHAE YIIOPSIAOYEHHOI0 Habopa KO-
OPAMHAT TOYEK (X, V) Ka’KAOU U30AWUHUU U
ee XapaKTEePUCTUKHU (3HaueHHe (DYHKIUU
Z(x,y));

— BBOA [TapaMeTPOB CETKH, B Y3AaX KOTOPOH
OyAeT onpeAeAdaThes pyHKIud Z (X, y);

— KOPPEKTHUPOBKA HETOYHOCTEN 1 OIITHOOK BBO-
Aa U30AWHUU U Pa3AOMOB;

— omnpeapeneHue Z (x, y) B Y3AaX CeTKH (X, y);

— 3aIuCh Ha KeCTKUU AVMCK BBIXOAHBIX AQH-
HBIX O0BEKTa, UCIIOAB3yeMBIX B AQAbHEN -
1eM B KQ9eCTBe MCXOAHBIX AAS PeIleHus
Pa3AnYHBIX 3aAa4 reoPU3UKU (COOTBETCT-
BYIOIIUMU APYTHMU IIPOIPaMMHBIMU KOMII-
rekcamm) [CaBueHKO U Ap., 2008; Crapoc-
TEHKO U Ap., 2015 6].
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Pabora nporpaMMHOro KOMIIAeKca Hauu-
HaeTcs C BBIOOpA B TAGBHOM MeHIO (puc. 1) IyHK-
Ta, OIPEAEASIONIErO BUA BXOAHBIX AQHHBIX (HO-
BBIU (patin *.bmp AU cumTaTh UMEIONIUNCS ain
obOpaboTku *.wrk).

Main Menu:

Open new File
Read work File

Puc. 1. Bup raaBHOTO MeHIO IIPOTPAMMBL.

[Tpu BEIOOPE HOBOTO M300pa’keHUs IPOTrpaM-
Ma MacCIITaOUPYyeT ero AAsl OTOOpa’keHus Ha IK-
paHe 1leAuKoM (IyHKT MeHio Open new File). Ecan
TTOAB30BaTeADb BEIOpaA hatin 06pabOTKU, Ha MOHU-
TOpe OTOOpaykaeTcs (pparMeHT N300PasKeHUs B Mac-
mrrabe 1 : 1 11 pe3yAbTaThl IPEeABIAYIIel paboTh C
HUM (IyHKT MeHIO Read work File).

AAg HOBOTO M300pa’keHus IIporpaMma Ipea-
AaraeT BBIOPATh CUCTEMY KOOPAUHAT (IPSAMOYTOAB-
Hyto “Cartesian" man reorpadudeckyto “Geographic"),
B KOTOPOM OyAeT 00pabaThIBaThCSA N300pakeHne
obbeKTa. [Tpu padboTe B IPIMOYTOABHOM CUCTEME
KOOpPAMHAT paMKa BBOAA@ MOYKET OBbITh TOABKO IIPS-
MOYTOABHOM (puC. 2), a B reorpadHU4ecKOM CUc-
TeMe IIPeAYCMOTPEHEI ABa BO3MOJKHBIX BHAA PaM-
KU: IPSIMOYTOABHAsA (pHUc. 3, a) U reorpadudeckas
(puc. 3, 0).
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Puc. 2. Bup paMKu npu BBIOOpE IIPSIMOYTOABHOM
CUCTEMBI KOOPAUWHAT.
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Puc. 3. BapuaHThl BBOA@ PaMKM IIPU BbIOOpe reorpadu4yecKOd CUCTEMBl KOOPDAMHAT: @ — IPSIMOYTOAbHAs
paMKa; 6 — reorpadguueckas paMka.

ITpu BeIOOPE IPAMOYIroABHOH CHCTEMBI B Aa-
AOT'OBOM OKHe HeOOXOAMMO BBECTH MacCIIITad n300-
pasKeHUs (KM/CM) U, UCIIOAB3YS IOACKA3KU MEHIO,
BBIUEPTUTH Ha 9KPaHe MIPSIMOYTOABHYIO PaMKYy 00-
PpaboTKH N300pasKeHNs, YKa3aB IIOAOKEHIE ee Bepx-
HeTo AeBOTO U HIUJKHETO IIPABOTO YTAOB (CM. PUC. 2).
B nporpamme Taxoke IpepycMoTpeHa KOPPEKTHUPOB-
Ka pa3Mepa paMKH C TIOMOIIIBIO BCIABIBAFOIIIETO MEHFO.

Ecau BoIOpaHa reorpaguyeckas cucremMa, na
9KpaHe MOHHUTOpa HeOOXOAUMO YKa3aTh (KypcopoM
MBIIIN) KOHEUHbIe TOYKHU ABYX 6230BBIX MEPHANA-
HOB, IIOCA€ 9eTO BO BCIIABIBAIOIIINX AHMAAOT'OBBIX
OKHaX 33AaTh ITIaT TeorpadUIecKOr CETKH 10 AOA-
roTe U LINPOTEe U NapaMeTphl 0a30BBIX MEPUANA-
HOB MCXOAHOTO n306pakenuns. OT TOYHOCTH BBO-
Ad KOHEUYHBIX TOYE€K 3aBHCHUT TOUYHOCTH OIIMCAHUA
reorpapu4ecKou CeTKH, II03TOMY 0a30BBIE MEPH-
AVAHBI ¥ X KOHEYHBIE TOYKM AOASKHBI PACIIOAA-

B B

raThCs Kak MOJKHO A@ABIIle APYT OT Apyra ¥ HaXo-
AUTBCS B y3AaX reorpadudeckont cetku. Ha ocHo-
BaHUM 3TUX AQHHBIX ITPOTPaMMa CTPOUT B ITaMsi-
TH KOMITBIOTEPA OIUCAHUE BCEU reorpadruueckKou
CeTKU U300parkeHuUsl.

BBOA paMKU BBITTOAHSETCST aHAAOTHIHO 3aAAHIIO
paMKu IIpu paboTe B IPSIMOYTOABHOM CUCTEME KO-
opAuHaT (CcM. puc. 3, a), a mpu BeIOope reorpadu-
YeCcKOU paMKU — OTPaHUYUBAETCS MEPUAMAHAMU
U IaPaAAEASIMU C YKa3aHUeM UX IIUPOTHI ¥ AOATO-
THI (CM. puc. 3, 0).

BBoa onmcanns 005€KTOB TPOU3BOAUTCS C
nomoIIbio KpuBkIX besne [Popsxepc, Apamc, 2001,
c. 296—298] u BBITIOAHSETCSI OAMHAKOBO IIPY pa-
60Te B pa3AUYHBIX CUCTEMaX KOOPAWHAT.

Hcnoab30BaHME TIPU BBOAE OOBEKTOB KPUBBIX
Be3be mo3BOASIET TIPOIlle UMUTHPOBATh TIOBEPXHO-
cTu reopuzndeckux o0 LeKToB. KpuBkie besbe 3a-

By

B,
a

Puc. 4. IMpumep nocTpoeHus KpuBoi besbe BTOporo (a) u TpeThero (6) mopsiaAka MeTopoM Ae Kacrenabe
[TonroBanos, 2002] (By, By, By, B3 — yupaBagmoliue TOYKH KpuBol besne).
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THCBIBAIOTCS B MMaMSATU KOMITBIOTEPA B BUAE Ma-

TeMaTU4eCKUX (POpMyA, IO3TOMY PUCYHKH, ITIOAY-

YeHHBIE C UX ITOMOIIBIO, 00eCIIeYnBaOT BO3MOIK-

HOCTh MacCIITabMpoBaHMs Oe3 TIoTepr KauecTBa N300~

paskeHUsl.

Kpusas be3ne 3apaeTcst ¢ IOMOIIBIO YIIPABAS-
FOIIUX TOUEK, U3MEHSISI TTOAOKEeHNE KOTOPBIX, MOJK-
HO IIOAYYHUTBH HEOIPAaHWUYEHHOE KOAMYECTBO ee (hOpM
(puc. 4).

Kpusas Be3be 00AapaeT CAEAYIOIIMMU CBOUCT-
BaMMU:
® HEIPEPBLIBHOCTD 3alIOAHEHUSI CerMeHTa MeXKAY

HaYaAbHOU M KOHEUYHOM TOYKAMMU,;

e KpHMBas BCETAA PacIioAaraeTcs BHYTPU (PUTYPHI,
00pa30BaHHOU AMHUSAMU, COEAUHAIOIINMH YII-
PpaBAsitOITUEe TOYKH;

® IIPU HAaAMYMU TOABKO ABYX YIIPABASIIOIINX TOYEK
CErMeHT NIPEACTaBAsIeT COOOM IPAMYIO AMHHIO;

® CTelleHb KPUBOM BCETAQ Ha EAUHUITY MeHBIIIe KO-

AMYECTBA YIPaBASIONIUX TOUEK;

e KpuBas be3be cuMMeTpUYHa, T. €. 0OOMEH MecC-
TaMU Me>XKAY Ha4aAbHOM U KOHEUHOU TOYKaMU
(M3MeHeHUe HalTpaBAEHUS TPAEKTOPHN) He BAU-
sgeT Ha (popMy KPUBOU;

® 3MeHEeHNe KOOPAUHAT XOTSI Obl OAHOM M3 TOUEK
BeAET K M3MeHeHUIo POPMbI BCel KprBol besbe;

e ATOOOM YaCTUYHBIN OTPe30K KpuBoU be3be Tak-
Xe ABAsieTCsI KpuBou besbe.

Kaxk u3BecTHO, TapamMeTpruyecKoe IpeACTaBAe-
HUue KpuBou besbe nmeeT BUp

P(t)= ¥ B;J, (1), 0<tr<1, (1)
i=0

rae B; — TOYKM OIIpeAEASIONero MHOTOYTOABHU-
Ka (ympasasiollue TOYKu), a J, ; (t) — Oasuc-
HBle QYHKIUM KpuBol besbe:

Jn,,-(t)=(i")ti(1—t)"_i,

(i) @

il(n—1i)!

i — IIOPSIAKOBBIM HOMEP YIIPaBASAIONIer TouKH 0<
<i<n,n — CTelleHb KPUBOY, ONIPEAEASTIONTUNCS KaK
n=N-1,rae N— KOAUYECTBO YIIPABASIOIINX TOUEK.

B nporpaMMe yHKITHS, OIIpeAeAstoIas Koop-
AMHATHI TOYEK Ha KpUBOM be3be, COAEPIKUT BHEIII-
HUU IMKA U3MEeHEHUs IapaMeTpa ¢ C HEKOTOPBIM
1I1aroM. BHyTpH 3TOro IIMKAQ OPraHU30BAHEI ITUK-
ABL IIPOCMOTPA YIIPABASIONINX TOYEeK MaccuBa B
C OAHOBPEMEHHBIM BEIYUCAEHHEM BEIPa)KEHUH (2).
Ha ka’>kA0M I11are BHEITHETO KA OIIPEAEASIIOT-
Cs1 KOOPAWHATHI OAHOU TOYKM KpuBoU besbe. Ta-
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You may:

Enter Faults

Enter Isolines
Drag bar of height
See all lines

Edit levels

Make a Grid

Make a Gash

Puc. 5. BcmoMoraTeAbHOE MEHIO IIPOTPaMMBI.

KUM 00pa3oM, KOAMYeCcTBO TOUeK KpuBou besne
OIpeApeAseTcs IIAaroM U3MeHeHNA napaMeTpa ¢. Ta-
Kasl OpraHu3aIys IporpaMMEI II03BOASIET OIIUCHI-
BaTb I'€OAOTO-Te0(pU3NIECKHE OOBEKTEI C IIOMOIIBIO
KPUBHIX be3be BHICIITUX TTOPSAKOB.

PaboTa c mporpaMmol HauYUMHAETCs C BIOOpa
BO BCIIOMOTATEABHOM M€EHIO OOBbeKTa BBOAA (Enter
Faults — aast pazaomoB uau Enter Isolines Anst 130-
AuHUM) (puc. 5). AAst BBOAA 00bEeKTa BOAW3U BhI-
OpaHHOM AMHUH HEOOXOAUMO ITOCAEAOBATEABHO 1O
CTaBUThH PSA YIPABASIOUINX TOUEK (CM. puc. 4) u
3aBEPIITUTE 3TOT IIPOIleCC HaJKaTUeM ITPaBOM KHOTI-
KU MbIIH. COTAQCHO BBEAEHHBIM TOYKaM IIpOrpam-
Ma HauepTUT Ha 3KpaHe KpuBylo besbe (puc. 6),
repeMelriasi yIpaBASIOIle TOUKM KOTOPOM, MOXK-
HO U3MEHSTH ee BUA A0 MaKCHUMAABHOTO COBIIaAE-
HUSI C 0OOBLEKTOM BBOAA.

ANsT 3aBepIleHUsI BBOAA N30AMHNU HEOOXOAN-
MO BBIOpATh crtocob (cM. puc. 6): Leave Isoline open

Ledave Isaliss Open
Fimal Dsalins
L Close [wnline

/

Puc. 6. BBoa onmcaHusi U30AUHUM.
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— OCTaBUThb U30AMHUIO He3aBeplleHHoH, Final Iso-
line — 3aBepIiuTh BBOA n3oAmHUH, Close Isoline —
3aMKHYTBH U30AWHHIO. B IepBOM CAydae BBOA M30-
AMHUU MOJKeT OBITh IPOAOAKEH IIPU AQABHEMNIIIeH
paborTe, a BO BTOPOM M TPETEEM — IIPOrpamMma IIpea:
AOXKWT BBECTHU ee 3HaUeHUe B BUAE AeCATUYHOTO
YHCAQ C TOYKOU. B IIporpamMMe mpeaycMoTpeHa BO3-
MO>KHOCTb KOPPEKTUPOBKU (POPMBI BBEACHHOT'O O0B-
€KTq, a IpU HeOOXOAUMOCTH U eTo yAareHUe. Bae-
AE€HHBIE U30AUHUN OTOOPa’KaroTCs TOAYOBIM IIBe-
TOM, @ Pa3AOMBI — KPAaCHBIM.

PesyabTaToM BBOAQ OIMCAHUA OOBEKTOB ABAS-
ercs (palia ¢ pacmupenueM *.wrk, KOTOpPBIN IIPO-
rpaMMa 3aluCchiBaeT Ha JKeCTKUU AMCK KOMIIBIO-
Tepa B TOT JKe KaTaAoT, TA€ HaXOAUTCS MCXOAHBIN
daria *.bmp. 3anmch Ha JKEeCTKUM AUCK ITPOU3BO-
AUTCS aBTOMATUYECKU IIPHU 3aBepIIeHNN PabOThH
IpOrpaMMbl MAH, IPU HEOOXOAUMOCTH, I10 >KeAa-
HMIO TIOAB30BaTeAd. Ha MoMeHT coxpaHeHus arin
*.wrk COAep>KUT B cebe BCI0 MHMOPMAIUIO U UMe-
eT TakKoe >Ke MM, KaK UCXOAHBIN dakia *.bmp c
AoOaBaeHUEM cyddukca _Vmm, Tae S5AeMeHT _V
— Bepcus datira *.wrk, a mm — ee TTOPIAKOBBIN
HOMeD.

I'Tpu BEIOOPE *. Wrk-(pbalira B KauecTBe BXOAHO-
ro IporpaMmMa OToOpa’kaeT Ha 3KpaHe (hparMeHT
paHee 00pabOTaHHOIO U300PayKeHUs. BCIABIBaO-
lIlee IPX 3TOM MEHIO (CM. PUC. 5) ITIO3BOASIET IIPO-
AONKUTE PaOOTY, BEIOPaB HEOOXOAUMBII €O ITYHKT:
BBOA onucanusa oobekTa (Enter Faults, Enter Isoli-
nes); KOppeKTUPOBKa MpUCcBoeHHOTo 3HaueHus (Edit
levels) ; ©3MeHeHNE TOAOKEHUST HAATIUCH 3HAUEHUS
(Drag bar of height); moctpoenue cetku (Make a grid);
IIpOYepUMBaHME AMHUY, BAOAB KOTOPOM MOYKHO CHSITh
3HaueHUe uccaepyeMoro napamerpa (Make a Gash).
Taxske B AT0O0M MOMEHT 00pabOTKU N300pa keHus
C IIOMOIIBIO ITYHKTa MeHI0 See all lines MO>KHO 110A-
CBETUTH BCe BBeAEHHbIEe OOBEKTHI (MUTAIOIITIEe Kpac-
HBIM ITBETOM) AASI IIPOCMOTPA BCETo N300paskeHms
U OTBICKATh CPEAU HUX ellle HeBBeAeHHEIe U BBe-
CTHU UX.

IMporpamMmma aBTOMaTHYECKHU IIPOU3BOAUT KOP-
PEKTUPOBKY HETOYHOCTEN 1 OIINOOK, AOTYIIeH-
HBIX ITOAB30BaTEeAEM IIPU BBOAE U3OAUHUHU, T. €.
IpOCMaTpUBaEeT UX KOHIIEBbIE OTPE3KU U IIPU He-
00XOAMMOCTHY U3MEHSIEeT KOOPAMHATEI TaK, YTOOBI
OTPe30K Kacaacsd pa3aoMa MAU CTOPOHBI paMKH,
HO He IIepeceKan UX.

AAsT moCTpoeHusa CeTKu B \MaAOTOBOM OKHE
HeoOXOAVMO BBECTH IIIaT CeTKU B KUAOMETpax o
ocaMm X u Y (puc. 7, a) prst n300pa>keHu B IIps-
MOYTOABHOM cucTeMe KOOpAUHAT. [Ipu paboTe B
reorpaou4ecKoM CucTeMe BUA AMAAOTOBOI'O OKHA
U 3aAaBaeMble TTapaMeTphl CETKU 3aBUCST OT BBe-
A€HHOU paMKu. EcAn paMka IpsAMOyTOoAbHas, He-
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00XOAMMO 3aAaTh 3HAUEHME IIara 1o AOATOTE U
IIUPOTe B Tpap, MUH, € (puc. 7, 6). Ecau ke pam-
Ka reorpaduieckasi, BLIOpaTh BAPUAHT U3 IPEA-
AO>KEeHHBIX IPOrpaMMOM (IIpU 3aA@HHOM MUHMMAaAb-
HOM Ilare B 5 MUH) (puc. 7, B).

AAs 60Aee TOYHOIO pacueTa 3HaUeHUH B Y3AaX
CETKU I'eOAOT0-Te0(pU3UUeCcKOro 00beKTa B aAro-
PUTM KOMIIAEKCA BKAIOYEHO IT(PPOBOE OIIUCAHNE
paMKu 1 pa3roMoB. [Tponeaypa 11ugpoBoro onu-
CaHMsI Pa3AoOMa COCTOUT U3 CAEAYIOIIUX I1aroB:
® YCAOBHOE pa3AeAeHHe pa3AoMa Ha IIPaByIo (Bepx-

HIOIO) U A€BYIO (HUJKHIOIO) CTOPOHBL;
® BEIUMCAEHUE 3HAaUeHU! Z (x, y) Ha KOHIIaX pa3s-

AOMa AT KQXKAOU U3 ero CTOPOH (3aMKHYTBIN

pPa3AoM MMeeT Ha4aAbHYIO M KOHEUHYIO TOUKU

C COBIIAAQIOIIUMU KOOPAMHATaMU);
® AAST K@XKAOM 13 CTOPOH TIOCAEAOBATEABHOCTE MMe-

FOIIMXCSL OQ30BBIX (MIOAYYEHHBIX IIPU BBOAE) TO-

Data of Grid

Grid Fitch km (100  »-dir |10.0
Coordinates of display origin (km)

Xeftp ‘oplo
Ok | Cﬁnn:ael|

“=dir

Inpust steps of ID-grid

Graticule's step Iatitudinally 2°
Step of 30-gnd

lattucinally [ [ [ *

Graticule’s step longitudinalhy 2 *
Step of 30-gnd

longitudinally [ < [ [ *

&
b Saapn welection of M-grid for geograchic kame || £ jeiCien]
'Frame's size longitudinally 24° - 30°.
Gralicule's step |0|‘I%itl.lﬂinﬂl|g o
Possible steps of 3D-grid - G:

5 40" 15 20" 30" 1°
Frame's size latitudinally 48° - 52*
Graticule's step latitudinally 1°,
Possible steps of 3D-grid - 6

5 40" 15 200 30" 1°

QK

Puc. 7. OKHO 3apaHUs ITapaMeTpoB IIPU HaAOJKe-
HUU CETKU — IIpU paboTe B IPAMOYTOABHOM CHUC-
TeMe KOOPAUHAT (a), Ipu paboTe B reorpaduyiec-
KOM cuCTeMe KOOPAMHAT C NPSIMOYTOABHOMN paM-
KoM (6) u npu paboTe B reorpadmieckoi CUCTe-
Me KOOPAWHAT C reorpau4eckKol paMKoOHu (B).
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4YeK Pa3aoMa AOIIOAHSETCA TaK Ha3bIBaEMBbIMU

OIIOPHBIMM TOYKAMHU, COEAUHSIOIIUMHU €T0 C APY-

TMMU Pa3AOMaMU UAU U30AVHUSAMY,; BEAMYUHA

dyHKIUU Z (X, y) B KAJKAOU TAKOU TOUKE B CAY-

yae COEAMHEHU C PA3A0OMOM BBIYMCASETCS ITOC-

/e 3aBeplIIIeHs pacueTOB 3HaUeHNM AN KOHEeY-

HBIX TOUEK CTOPOH BCEX PAa3AOMOB, a B CAydae

COEAVHEHU C U30AMHUEN COOTBETCTBYET 3Ha-

YeHHUIO ee IIapaMeTpa;
® [IPOBEPKA IIOAYYEHHBIX 3HaUeHUH Z (X, y) Ha KOH-

I1axX Ka>KAOM CTOPOHBI pa3AOMa M UX yTOUHEeHMe

Ipu HEOOXOAUMOCTH;
® BEIUMCAEHUE 3HaUeHn! Z (x, y) B KaXKA0U 0a30-

BOM TOUKe Ha OCHOBaHUU UMeIOITencss THPOP-

Malluy Ha KOHIIaX Pa3A0Ma, B OIIOPHBIX TOYKAX

U 3HaUeHUH ITapaMeTPOB, XapaKTepU3yIOIMUX

OKpy’Karoliyue OObEeKTEL

Ecau 3HaueHune Z (x, y) Ha KOHIIe CTOPOHBI pas-
AOMa He YAQAOCh PACCUMTaTh aBTOMATUUECKY, IIpe-
AYCMOTPEH €ro BBOA BPY4YHYIO. BBepeHHEIE BpyU-
HYIO 3HaueHUs Z (X, ) COXPAHAKTCS B OTACABHOM
datine ¢ pacmmpenueM *.fsh (ero mma coBnapa-
eT c UMeHeM oOpabaTbiBaeMoro datira *.wrk). Ot
AQHHBIE MOI'YT OBITb NCIIOAB30BAHBI aBTOMAaTHAYEC-
KM IIPU IIOCAEAYIOIINX pacdeTax 3HaYeHUU B y3-
AaX CeTKHU.

I'lo 3aBepiIeHMY POPMUPOBAHUS OITUCAHUS Pa3-
AOMOB ITIPOU3BOAUTCSI KOHTPOAL KOPPEKTHOCTH II0-
AY4YEeHHBIX 3HaueHu Z (x, y). Ba>KHBEIM pe3yabTa-
TOM OIIMCAHHOU BBIIIE IIPOILIEAYPEI ABASETCS OIl-
peAeAeHUe TeX CTOPOH Pa3AOMOB, KOTOPHIE SIBASI-
IOTCSI TPAHUIIAMU OOAACTEN, He COAEPIKAIIUX U30-
AMHUY (ITpUMep TOAOOHOM 0OAACTH TTOKa3aH IITPU-
XOBKOU Ha pHUc. 8). PellteHue 3701 3apa4u HEOO-
XOAMMO AAST @BTOMATUUECKOTO IIPHCBOEHNUS Y3AaM,
TIOIIaBUIMM B 3TH OOAACTH, 3HaUEHUS "He OIIpeAe-
AeHO" uAn "yCcAOBHBIN 0", UTO ITIO3BOASET MTOBBI-
CUTB OBICTPOAEMCTBYE IPOIPAMMEBI 3@ CUET OTCYT-
CTBUS PAcueTOB 3HaUeHUsI PYHKIINU B Ka’KAOM
TaKOM Y3Ae€.

HudposBoe onmcanre paMKu IIPEACTABASIET CO-
001 YIIOPSIAOUYEHHYIO IIOCAEAOBATEABHOCTEH KOOP-
AVHAT ¥ 3HaUeHUMN PyHKIUN Z (X, y) YTAOBBIX TO-
YyeK paMKM U TOUEK ONMPAHUSA U30AUHUU U pPa3-
AOMOB Ha ee CTOPOHHI (HauWHas 13 ee AeBOTO HUK-
HEero yrAa B HalIPAaBAEHUHU IO YaCOBOU CTPEAKE).

OrnpepeAeHMe 3HaUeHNS TeOAOT0-Teopu3nIec-
KOTO IIapaMeTpa B KaKAOM y3Ae 3aAaHHOMN CEeTKU
BBITIOAHSETCSI Pa3HBIMU METOAAMU B 3aBUCUMOC-
TH OT PACIIOAOKEHUS Y3A4a:

1) ecAu y3en HAXOAUTCS Ha U30AUHUY, €My

IpUCBaUBaeTCAd ee 3HaueHUe;

2) ecau y3eA IIONIapaeT Ha Pa3AoM, BBIUMC-

ASIeTCSI K KaKOU CTOPOHE pa3AoMa OH IPUHAA-

AESKUT U OTIIPEAEATIETCSI OTPEe30K, COAEP KAl
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Puc. 8. OnpepeneHue 3HaueHud Z (x, y) B yaae N
C MOMOIIBIO BOCBMH AyYeH.

ero; 3HaueHUe B 3TOM y3Ae OYAEeT paccuuTa-

HO METOAOM AMHEMHOM UHTEPIIOAAIIUN MEKAY

3HAUEeHUSAMHA Z (X, ¥) Ha KOHII@X 3TOT'O OTPEe3Ka;

3) ecAm y3eA AeKUT Ha paMKe, 3HaueHHe
Z (x, ) B HEM OIIPEAEASIEeTCI AMHEMHOMN NHTep-
TIOASIIVIEN MeXKAY 3HAaUeHUSIMU Z (X, V) B COCEA-
HHUX TOYKaX UAU C TIOMOIITHIO KPUBBIX besbe mpu
PaBHBIX 3HaUeHUAX PYHKIINU B HUX;

4) B OCTAABHBIX CAYYasAX A OIIPEAEACHUS
3HaYeHUd Z (x, y) y3aa N U3 HEro IPOBOAUTCS
BOCEMb Ayudel (IIepBbIM — BEPTUKAABHO BBEPX,
a IIOCAEAYIOIIe — Yepe3 PaBHBIE YTABI 110 Ha-
TPaBRAEHIIO ABUIKEHUST 4aCOBOM CTPEAKM), 00pa-
3ysl IPX 3TOM IIOTIaPHO YeThIpe MpsIMBIE: AYUU
Tud5(Nel), 2u6 (Ne?2),3u 7 (Ne3), 8u4 (Ne4)
(cMm. puc. 8). TTocaep0BaTEABHO BAOABL Ka’KAOU
IPSMOU QHAAU3UPYETCS BeAUYrHa Z (X, y) U pac-
CTOSHIE OT Ka*KAOM TOUKU AO Y3A4.
OKOHYaTeABHBIM 3HaueHUeM PYHKIUA Z (X, y)

B y3Ae IPUHUMaeTCd CpepHee aprudMeTriecKkoe

3HaueHNe, paCCYUTaHHOE BAOAB YeThIpEeX HCCAe-

AYEMBIX IIPSIMBIX.

B03MO>KHEI CAepyTOlINie BAPHUAHTHI pa3MellleHNs
y3Aa N Ha caMOU MCCAEAyeMOM HEKOTOPOU IIpsi-
MO ¢ U CIIOCOOB!I OIIpeAeAeHNs Ha Hell 3HaUeHUsI
Z(x,y):

e ecan y3eA N PacIioOAOKeH MeKAY U30AUHUSIMU
pas3HBIX 3HAUEHNM, TO 3HaUeHUe B HeM OYAeT
PacCYUTaHO METOAOM AMHEMHOM UHTEPIIOAIIINN
(manprMep, nccaepyemas mpsaMad Ne 1 Ha puc. 8);

® B CAy4ae, KOrAa y3ea N Ha UCCAEAYEMOM IIPSIMOU

PAaCIIONOKEH MESKAY N30ANHMEN C OAHOM CTOPO-

HBI ¥ PAMKOY UAM PA3AOMOM C APYTOM (Hallpu-

Mep, UccAaepyeMble IpaMble Ne 2 1 3 Ha puc. 8),

MAS pacueTa 3HaueHUsd Z (x, y) OYAET UCIIOAB30-

BaH METOA, 9KCTPAIIOASIIIUY 110 IOANHOMY Aar-

panxa [baxBaros u Ap., 2003]. [Tpu s3TOM Ge-

petrcsa He Ooaee Tpex nepeceueHud C; Ayda c
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C 00BEKTaMM BBOAA B OAHOM HAIPaBAEHUU U
CTPOUTCS MOAMHOM /\arpaH>ka He BBIIIIe BTOPOM
creneHu (puc. 9);
® eCAHU JKe y3eA PaCIOAO’KeH Ha UCCAEAYeMOH IIps-
MOM ¢ Me>KAY Pa3HBIMM U30AVHUSMY C PABHBI-
MU 3HAUEHUSMU UAU BHYTPU 3aMKHYTOMN U30AU-
HUU (HalIpUMeD, UccaepyeMasd npsiMas Ne 4 Ha
puc. 8), To AAS BEIUMCAEHUA Z (X, y) B HEM IIPU-
MeHSeTCS MEeTOA MHTEPIHOAIIINY 10 KpuBol besne
[Poasxepc, Apamc, 2001, c. 296—298] (puc. 10).
ITpu UCIOAB30BAHUU IOCAEAHUX ABYX METO-
AOB BBIUMCAEHUS 3HaUeHud Z (X, ¥), @a UMEHHO Me-
TOAQ 9KCTPATIOASIIIUY 110 IIOAMHOMY /\arpaH>ka u
MeTOoAa UHTEPIIOAIIINY 10 KpuBoU besbe, cucTe-
Ma KooppuHAT OXYZ nnpeoOpasyeTcs B CUCTEMY
koopauHaT 0’X’Z’ (em. puc. 9, puc. 10). Hauaro
KoOpAMHAT O B HOBOI CHCTEME COBIIAAAET C TOU-
KOU (Xxg, Yo ) MOCAEAHETO IlepeceueHus UCCAe-
AyeMOM IPIMOM ¢ C 0OBEKTOM BBOAA Ha IIAOCKO-
ctm OXY. Och X’ pacrnoaaraeTcs B IAOCKOCTHU
OXY u HampaBAeHa BAOABL IPSAMOU ¢ OT TOUKU
(xo, Yo ) K y3ay N. Hampasaerue ocu Z” cos-
majpaeT ¢ HalpaBAeHUeM ocu Z B HOBOU CHUCTe-
Me KOOPAWHAT:

=2, x'iz\/(xi‘xo)2+(yi‘yo)2,
0<i<n-1, 3)

TA€ n — KOAWYECTBO TOYEeK IlepecedeHUsl UCCAe-
AyeMOM NIPSIMOM ¢ C OO BEKTOM BBOAQ, IIPHUYEM X ';
PacmoAararoTcs B IMOPsIAKEe BO3paCcTaHUs 3HaUe-
HUH aBTOMaTH4ecKy, a x'g=0.

[Tpu 3KCTPAMOAIITUY IO TIOAMHOMY AarpaHyka
KoOpAMHATa N ,» TOUKU dKCTPAIIOAAIIUY PACCUU-
TBIBAETCSI COTAACHO (3), a 3HaueHue Z (x, y) B y3-
Ae HaXOAUTCs 10 popMyae Z (x, y) =N s =g (N ),
rae

1

'
Zia x:xi’

g(x')= L, (), x#x,

L, _¢{ (x') —noauHOM AarpaHska cTreneHu n— 1.
AAd onlpepeneHNd 3HaueHUd Z(X, V) B y3A€ CeT-
KU C IIOMOIIBIO MHTEPIIOAALINY II0 KPpUBOU Be3be
BAOAB IIPSIMOM ¢ IO 00e CTOPOHHBI OT y3Aa N Ha-
XOASTCS TIO ABE TOUKU IlepecedeHust ee ¢ 00beK-
TaMu BBoA@ (cM. puc. 10). KoopapnHaTh y3aa N 1
Touek Ilepeceuenus Cqy— C3 IPIMON C U30AUHU-
SIMU IIEPEBOASITCS B CCTEMY KOOPAMHAT 0'X’7 co-
TAACHO OIMCAHHBIM BBIIIE IIPABHUAAM.
AHaAM3UPYs BEAUUNHY ITapaMeTpa B TOUKaX I1e-
peceueHus, onpeAeAsieM 3HaueHre, KOTOPOe MOr-
AQd OBL UMETh CAEAYIOINAsA U30OAUHUA, T. €. BEPXHUU
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Puc. 9. Onpeapesenue 3HaueHus Z (x, y) B y3ae N c 1o-
MOIIIBIO SKCTPAIOASIINY 10 IOANHOMY AarpaHyka BAOAD
HUCCAEAYEMOU IIPSIMOM c.

e
=¥=rEN,

Puc. 10. Onpepenrenue 3HaueHus Z (x, y) B ysae N ¢
TIOMOIIILI0 UHTEPIOASIIINY 10 KpUBO# besne.
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(HM>KHUM) IIpeAeA TapaMeTpa B AQHHOM 00AacTH
AOKAABHOTO 3KCTpeMyMa. Uepes naphsl Touek Cy ,
C,uC,, C3z (cM. puc. 10) cTpogarcs ABe IpsAMbIe
U olIpeAeAseTcsl 3HaueHMe llapaMeTpa B TOUKe MX
IepecevyeHNs.
YuuThIBasg CBOMCTBO KPUBOU be3be pacmoaa-
raTbCsl BHYTPU MHOTOYTOABHUKA, 0OPa30BaHHOTO
ee YIIPABASIOIIUMU TOYKaMHU (CM. PUC. 4), TOAyYa-
€M IIPOCTHIe NIPaBUAA A UX HAXOKAEHUS:
¢ HAYaAbHAS ¥ KOHEYHAs YIIPABASAIOIIYE TOUKA
By (x(, z0 ) M B3 (X3, 23 ) COBIIAAQIOT C TOY-
kamu C; u C, (cm. puc. 10);

¢ eCAU 3HaUEeHHe IIapaMeTpa B TOUKe Ilepece-
yeHUA NpsaMbIX C Cy u C, C5 OoAbllle IIpe-
AEABHOTO 3HaYeHMA NapaMeTpa AAS AOKAAb-
HOTO MaKCHUMyMa UAU MeHbllle 3HaueHUs Ia-
pamMeTpa AT AOKAABHOT'O MUHUMYMQ, TO 00-
Pa3yroTCs ABe AOTIOAHUTEABHBIE YIIPABASIIO-
mye ToukM (By ( x1, z21) W By (x5, 25)), mo-
Ay4YeHHBIe Ha epecedyeHuu npsaMeix C, C
u C, C3 cOpsiIMOM, COOTBETCTBYIOIIEN IIpe-
AEABHOMY 3HAQUEHMIO IIapaMeTpa AASL AQHHOU
00AQCTH AOKAABHOTO 3KCTPEMYMa; BCETO YII-
PABASIFOIINAX TOYEK YETHIPE, a IIOPSAOK KPH-
Bou besne paBeH TpeMm (cM. puc. 10);

® B CAydYae, KOTAQ 3HaUeHMe IlapaMeTpa B TOU-
Ke nepeceuenus npsameix Co C; u Cy Cy
He OOABILIe TPEAEABHOTO 3HaUeHNA IIapaMeT-
pa AASI AOKAABHOTO MAKCUMyMa UAU He MEHb-
1IIe 3HQYEHMs IlapaMeTpa AASL AOKAABHOT'O MU-
HHMYMa, TO 00pa3yeTcs OAHA €eAMHCTBEHHO
BO3MOJKHAsI AOTIOAHUTEABHAS YIIPABASIOIIAS
TOYKQ; IIPU 3TOM yIIPABASIOIINX TOUEK TPH,
a NOPSAOK KpuBOU be3be paBeH ABYM.

CoraacHo opmyae (1), mapameTpudecKoe Ipea:
CTaBAeHHe KOOPAMHAT TOueK KpUBOM be3be npu-
MeT CAEAYIOLINN BUA!

n
x'(t)=3X x;J, (), 4)
i=0
n
()= X z'iJ,, @), ()
i=0
rpae 0<t<1,x';, z'; — KOOPAMHATHI YIIPABASIOIINX

I'~r! >/
To4eK B; B maockoctu O X ' Z'.
3HaueHue IIapameTpa f ;,, IopAdupaeTcs no op-
MyAe (4) UTEpPaTUBHO, METOAOM AEAEHUs OTpe3Ka
nomonam, oka | N v — x” (t;y ) | > 0,5 (morosuna
HIMPUHBI 9KPAHHOTO IINKCEAs), @ 3aTeM OAHOKpPAT-
’
HO BBIYUCASIETCSI N, = 7 (1t ) IO popMyae (5).
[NoayueHHBIe pe3yAbTaThI PAOOTBI IPOIPAMMBI
COXPAHAIOTCSI aBTOMATUUECKU Ha JKECTKOM AUCKE
B TEKCTOBOM (paiine C paciiupeHueM * dat u uMme-
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Puc. 11. Pe3yabTaT IOCTPOEHUS CETKU B IIPSIMO-
YTOABHOM CHCTeMe KOOPAWHAT.

HEM, COBIIAAQIOIINM C UMEHEM IIOCAEAHETO COXPa-
HeHHoOro arina *.wrk. B daiire * dat ykazbIiBaeT-
Cs KOAMUYECTBO Y3A0B CETKHU 110 ocaM X U Y (uam
IO IIUPOTE U AOATOTE ), ee IIIar 10 OCAM U 3aTeM
NIEPEeUUCASIIOTCS 3HaUeHUS BCeX KOOPAUHAT Y3A0B
CeTKM M BeAnW4YuHH! Z (x, y) B HUX. Hauano Koop-
AVHAT PACIIOAOKEHO B BEPXHEM A€BOM YTAY U300-
PaKeHU.

Pes3yAbTaThI IOCTPOEHUS CETKUA OTOOPA’KaeTCs
IIporpaMMoOM Ha 3KpaHe MOHUTOPA B BUAe dpar-
MeHTa B Macirade 1 : 1, Ha KOTOpoM N300paKeHbI
V3ABL CETKU U HAANIMCAHBI pPACCUUTAHHBIE B HUX
3HaueHud pyHruum Z (x, y) (puc. 11, 12). C nomo-
LIBIO CKPOAAMHTA ITOAB30BATEAB MOJKET IIPOCMOT-
peThb AF0O0M (bparMeHT N300pa’keHuUsl, @ TakKe ITPU
HeOOXOAUMOCTH U3MEHUTH 3HaYeHUe ATOOOTO y3Aa
CeTKU. Pe3yAbBTaThl KOPPEKTUPOBKU COXPAHAIOTCS
B BEIXOAHOM (harire *.dat.

ITocTpoenne AHHHH IPON3BOABHOTO HAIIPaB-
AeHUs, BAOAbB KOTOPOY HEOOXOAUMO CHATH 3HaUe-
HUS IIapaMeTpa B TOUKaX IlepecedeHus C U30AU-
HUSAMU, MOKHO BBEIIIOAHUTH, BEIOPAB ITyHKT MEHIO
Make a Gash (cM. puc. 5). I'Tpu aTOM Ha 3KpaHe 0TOO-
pa’kaeTcs UCXOAHOe U300pa’keHue (C BBeAeHHEI-
MM Ha AQHHBIM MOMEHT U30AMHUSIMU U Pa3AoMa-
MH), Ha KOTOPOM A€BOU KHOIIKOW MBI HEOOXO-
AAMO YKa3aTb IOCAEAOBATEABHO ITIOAOKEHUE TO-
4eK (Y3A0BBIE TOUKU), 4epe3 KOTOPLIE IIPOMAET AU-
HUS CHSITUS 3HaueHu (puc. 13, a). [Iporpamma 3a-
MIUCHIBAET IIOAYUYEHHBIU PE3YABTAT B TEKCTOBBIN
daria (puc. 13, 6) c pacuupenueM *.fga 1 copep-
SKUT CAEAYIOITYIO HHOPMAIIUIO: KOAUYECTBO TO-
YeK, B KOTOPBIX CHATO 3HaUYeHNe U30AUHNUY, UX KO-
OPAMHATEI, 3HaUeHMe ITapaMeTpa U30AUHUN B HUX
U PacCTOsIHME OT TOUKM IlepeceueHUsi A0 Hadanb-
HOY TOYKM AUHUU [CTapoCcTeHKO U Ap., 2012].

AoIoAHUTEABHBIE BO3MOKHOCTH IIPOTPAMMHO-
ro KoMImekca Isohypse MO3BOASIOT YUYUTEIBATE CIIE-
nududeckre TpeOOBAHNUS, KOTOPHIE IPEABIBASIOT-
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Cs IpU 0OpabOTKe HEKOTOPBIX N300pasKeHUN reo-
AOTO-TeO(PU3UIECKUX OOBEKTOB.

B nporpamMMe BBeAEHO IOHATHE U30AUHUM CIle-
raAbHOTO THIlla. HeoO6XoAMMOCTE BBOAA AQHHOTO
NIOHATHS BO3HUKAET IIPX OTCYTCTBUM UH(POPMAITUN
Ha OIIpeAeNeHHBIX Y9aCTKaX KapThl UAU JKe B CAY-
4Jae, KOrAQ BCEM Y3AaM CETKU, HaXOAAIIIUMCS BHYT-
PH 3aMKHYTOM U30AMHUY, HEOOXOANMO IIPHCBOUTH
3HaueHHe 5TOM U30ANMHUY, & He paCCUUTaHHBIE OIIU-
CAHHBIMM CIIOCOOAMU 3HAUYEHUS (HAllpUMep, paB-
HUHHas MEeCTHOCTD, IOCTOSSHHAs IAOTHOCTD OIIpe-
AEAEHHOM 0OAACTU U T. A.).

I'TOCKOABKY B FeOAOTHYECKUX U FeO(DU3UIECKUX
00BbeKTaxX N30AUHUHU He IIepeceKaloTCs, IOHITHe
3aMKHYTOMN M30AMHUM MOJKET ObITh PaCIIUpPEeHO.
IToa TakOBOM MOHUMAETCSI U3BOAUHMS HE TOABKO C
3aMKHYTBIMU KOHIIAMH, HO 1 KOHITBI KOTOPBIX Ha-
XOAATCS Ha pa3AOMe MAM Ha paMKe B Pa3HBIX KOM-
OMHAIMAX U IIPU OTOM AQHHASI U30AMHUS B APEBE
BAOSKEHHOCTU KOHTYPOB He MMeeT BAOJKEHHBIX KOH-
TypoB. [ IporpamMma aBTOMaTHYeCKN HaXOAUT 3aMK-

&

Puc. 12. Pe3yabTaT IOCTPOEHUs CETKU B reorpadu-
YeCcKOU CHUCTeMe KOOPAMHAT: d — reorpaduyieckas
paMKa; 6 — HIPSIMOYTOABHAsI paMKa.
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HYTBIe N30AUMHUY, BEKTOPHOE IIPEACTaBAEHE KO-
TOPBIX 3aMeHSAETCS IIPEACTABAEHHEM UX B BUAE YTOA-
KoB [Iae3unrep, 1989], 4TO MO3BOASIET AOBOABHO
AETKO (BBIYUCAMTEABHO) CTPOUTH APEBO BAOIKEH-
HOCTHU KOHTYPOB.

B03MOKHOCTB IIPECBOUTH AFOOOM 3aMKHYTOM HU30-
AVHUU CIIEIIVAABHBIN THUII TOSIBASIETCST Ha dTalle
HAAOKEHMsI CETKU U BBITTOAHSETCS OAMHAKOBO IIPU
paboTe B pa3AMYHBIX CUCTeMax KOOpAMUHAT. [Tocae
33AQHUA I1ara CeTKU C IIOMOIIIBI0 AMAAOTOBOTO OK-
Ha IIpepAaraeTcs yKa3aTh U30ANHUU Ha U300pa-
KEeHUH, KOTOPEIM OYAET IIPUCBOEH CIIeIIUaAbHBIN
THIl. Takye N30AMHUN OTPaHUYUBAIOT IIPOAOATKE-
HUe Aydel B IIpoliecce cO0pa HCXOAHBIX AQHHBIX
MAS pacueTa 3HaueHUd Z(x, y) B y3ae. Ecan kako-
AHOO y3eA CETKU A€KUT BHYTPU KOHTYPA U30AU-
HUU CIIeNINAaAbHOTO THIIa, 3TOMY Y3AY IIPHCBanBa-
eTcs ee 3HaUeHHUe.

AAST KaXKAOTO y3Aa CETKU, B COOTBETCTBUM C
MacIITaboOM U300pa’keHU U IIIaTOM, OIIPEAEASTET-
Cs1 3HaUeHUe TeOAOr0-Te0(PU3UIEeCKOro MapaMeTpa.
Hanosxenue cetku B mporpamMax MAP 1 GEOPHY S0
[CTtapocTeHnKko u Ap., 1997, 2004, 2015 0] 6B1A0 He-
BO3MOJKHO, U AASI 9TOT'O HCIIOAB30BAAACh AOIIOAHU-
TeAbHAas IIporpaMMa. BriepBele 3TOT 3Tar ObIA BKAIO-
4eH B TeAo ITporpaMMbl SpaceMap [CTapocTeHKO
u Ap., 2011], KoTopas npepHa3HaueHa AAS aBTOMa-
TU3UPOBAHHOU MHTEPAKTUBHOM 0OPabOTKHU U300-
PasKeHNU reoPUu3nIeCKIX OOBEKTOB, TAABHBIM CO-
AEPrKaHNeM KOTOPBIX SIBASETCS MH(OPMAIIH O 3aMK-
HYyTBIX 00AacTSX. B mporpamme Isohypse npuHIun
HAAOKEHUA CETKU MIPUHIIUITUAABHO UHOU U OBIA
OIIMCAaH BHIIIE.

B nporpamme npeaycMoTpeHa BO3MOKHOCTD U3
yoKe CO3AaHHOTO ONIMCAHUA U300pasKeHUs, IIPeA-
CTaBAEHHOTO B IIPAMOYTOABHOU HAU reorpadu-
YeCcKOM cucTeMe KOOPAMHAT, BEIpe3aTh U COXpa-
HUTBH AQHHBIE B AIOOOM IPSIMOYTOABHOM (Teorpa-
(pHUUeCKOM) paMKe.

OnbIT IPaKTUYECKOTO MCTIOAb30BaHUSI KOMII-
AeKkca. [TporpaMMHBII KOMIIAEKC Isohypse ObIA -
POKO alpoOMPOBAH U XOPOIIIO Ce0s 3apeKOMEHA0-
BaA IPU ITOCTPOEHUN 0O BbEAMHEHHOMN TpeXMepHOM!
TIAOTHOCTHOU MOAEAU YKpanHCKoro muTa (Y1) u
AHenpoBcKo-AoHenKou BnapAnHb! (AAB), a Takke
NIPU IOCTPOEHUM ABYMEPHBIX IIAOTHOCTHBIX pa3-
PEe30B BAOAB M BKPECT IMPOTHBIX 30H YL u AAB
[CtapocTenko u Ap., 2012; TekToHUKa ..., 2015].

Hcnoab3ys IporpaMMHBIN KOMIIAEKC Isohypse,
OBIAU IIOCTPOEHBI TPEXMEePHBIE TAOTHOCTHBIE MO-
AeAM OCAAOUHBIX OacceltHOB Kapnarcko-ITaHHOH-
ckoro perrosa [Krajnak et al., 2012; Bielik et al.,
2013], YeprHOMOpPCKO BriapAnHEL [Starostenko et al.,
2015], "uryabckoro Merabaoka [CTapoCTeHKO U
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Puc. 13. M3o0paskeHne AUHNM, BAOAb KOTOPOM HEOOXOAMMO CHSTH 3HaUeHUs U30AMHUM (q),
U BUA IOAyYeHHOTO damira *.fga (6).

Ap. 2015 a], a Tak>Ke 1eHTpaAbHOU YacTu Kapeanb-
ckoro kpatoHa [[TamkeBuda u Ap., 2014] u Ap.

BobiBoABI. 1. [A@BHBIM IIPEUMYIIIECTBOM IIPOT-
paMMHOro KoMnaekca Isohypse ssBAsseTcs BO3MOXK-
HOCTb 00pPabaThIBaTh KAK MOHOXPOMHEIE (4UepHO-
OeAble), Tak U ITBETHLIE (OpPUTHMHAABI KapT) U300-
pasKeHUsd OOBEKTOB B IIPIMOYTOABHON UAW T'eoTpa-
duIecKom cucTeMax KOOpPAWHAT.

2. BBOA, OOBEKTOB (Pa3dAOMOB UAM U30AMHUM )
TIPOM3BOAUTCS C IOMOIIBIO KPpHBBIX besbe, uTo 1o3-
BOASET IIPOIIle UMUTUPOBATh IIOBEPXHOCTH reou-
3UYECKUX OOBEKTOB.

3. Onpepenenue 3HaueHUs Z (X, y) TEOAOTO-TEO-
pU3UYECcKOro napaMeTpa B Ka’KAOM y3A€e 3aAaH-
HOM CETKU BBITTOAHSIETCSI Pa3HBIMU METOAAMU: AU-
HEMHOU UHTEPIIOAALINHY, SKCTPATIOASAIINHY IO ITIOAU-
HOMY AarpaHrka, HHTEPIOAALIUU 110 KpUBOU be-
3be. AAd OOAee TOUHOTO eTO pacdeTa B aATOPUTM
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KOMIIAEKCA BIIePBbIe BKAIOUEHO I POBOE OIH-
caHue PaMKHU U Pa3AOMOB.

4. B mporpaMMHOM KOoMIAeKce [sohypse pea-
AM30BaH PsIA BO3MOKHOCTEHN, KOTOPBIE OOYCAOBAE-
HBI CIIeIN(PUIECKUMU TPEOOBAHUAMHU, IPEABSB-
AsIEMBIMU K 00pabOTKe HEKOTOPLIX N300paskeHu!
reo(pr3nUeCcKx 0O BEKTOB: HCIIOAB30BaHUE U30AU-
HUU CIIeITUaAbHOTO TUIIQ; BO3MOKHOCTD BEIPE3aTh
U COXPaHUTb AQHHBIE B AFOOOY ITPSIMOYTOABHOM UAT
reorpadm4ecKkoi paMKe; IIOAydeHre HHPOPMaIuu
BAOAB BEIOPAHHOM AMHUM UAU TIOCAEAOBATEABHO-
CTU NIPAMBIX AUHUU AT AQABHEUNIIIEero IpuMeHe-
HUS IIPU IOCTPOEHUU ABYMEPHBIX Pa3pe30B.

TakuM 0O6pa3oM, IPOrpaMMHBIM KOMIIAEKC Iso-
hypse cTan elre OAHUM IIIaroM B YCOBEPIIIEHCTBO-
BaHUM KOMIIAEKCA aBTOMAaTU3UPOBAHHOM MHTEP-
MIpeTaluy AQHHBIX OTEHIIUAABHBIX ToAel (GMT-
Auto) [CTapocTeHKO u Ap., 2015 6].
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Interactive software package Isohypse for three-dimensional
geological and geophysical models, and its practical use

© V.1I. Starostenko, V.M. Sharypanov|, A.V. Sharypanov, A.S. Savchenko,

O.V. Legostayeva, I.B. Makarenko, P.Ya. Kuprienko, 2016

The principles and stages of operation in interactive mode have been stated for Isohypse soft-
ware complex intended for creating in computer memory a three-dimensional description of
geophysical objects represented with isolines and faults. Its main advantage is the ability to pro-
cess both monochrome (black and white) and colored (original maps) images of objects in a rec-
tangular or geographic coordinate system. The complex provides various ways to determine the
parameter Z (x, y) in the grid node depending on its location on the image. The input lines are
performed by use of Bezier curves, which allows simulating more accurately the surface of geo-
physical objects. For the first time the concept of isolines of the specific type has been intro-
duced. The complex allows from already created digital definitions to cut and save the data in
any rectangular region, to obtain information along the selected lines for further use in con-
structing two-dimensional sections.

Key words: automation of geological-geophysical maps input into PC, Bezier curves, Lag-

range polynomial.
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