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IIpoekTnpoBaHue pa3padOTKM MeCTOPOKICHUI HA OCHOBE
KOMIILIOTEPHOr0 MOJeJIUPOBAHUS

Ckaxkennk B.b.
JloHenkuii HalMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET, JlOHENK, YKpauHa

[Ipu npoexTupoBaHur pPa3pabOTKH MECTOPOXKIAECHHUM MOJIE3HBIX UCKOMAEMBbIX IPUHUMAE-
Masi COBOKYIHOCTb PELICHUH BKJIIOYAeT HAOOp MPOCTPAaHCTBEHHBIX, PECYPCHBIX, OpraHU3alM-
OHHBIX U IUTAHOBBIX pemieHni. COBOKYNHOCTh NMPUHUMAEMBIX PELIEHUH B KOHEYHOM WTOTE OII-
penenser CTpYKTypy M pa3BUTHE BO BPEMEHU T'OPHOIOOBIBAIOIIETO MPEANPUATHS, OrpaHUYNBA-
€T, WK Hao0OpOT, CIIOCOOCTBYET MPUHSTHIO HOBBIX HANPABICHWH B Pa3BUTHH TOPHBIX paboT
IpY U3MEHEHHUH YCIIOBHH pa3paboTKH, IpeaonpeaeseT nokasarenu 3¢p(HeKTUBHOCTH OTPabOTKU
MECTOPOKICHUS.

BapuaHTbl pa3BUTHS TOPHOIOOBIBAIONIETO MPEANIPUATHUS, pacCMaTpUBaeMble MPU MPOEK-
TUPOBAHUU, 110 CYTH, IPEIONPEALISIOT «TPAEKTOPUIO JBUKEHHS» TOPHOIO00BIBAIOLIETO 00BEK-
Ta BO BPEMEHH U NPOCTPAHCTBE. JTA «TPACKTOPHSD XapaKTEPU3YETCsl COBOKYIHOCTBIO M3Me-
HSIOLUXCS BO BPEMEHU [TapaMETPOB, COOTBETCTBYIOLINX COCTOSTHUIO OOBEKTA.

OcHoOBHBIE MTPOOJIEMBI, BO3HUKAIOIINE MPHU MPOEKTUPOBAHUHM TOPHOIOOBIBAIOLINX IPE-
NPUATHHA, CBA3aHBI C MHOTOOOpAa3neM YCIOBHI pa3padOTKH MECTOPOKIACHUH, C TTIOCTOSIHHO W3-
MEHSIOIUMCST (PPOHTOM IMOJTOTOBUTENIBHBIX M JOOBIYHBIX PaldOT, C HEMPEACKa3yeMOCTbIO (hak-
TOPOB BHEIIHEW ¥ BHYTPEHHEH CPEABI, BIUAIOINX HA IPUHITHE PEILICHUN.

ITouck 00OCHOBAHHBIX pEIICHUI MPHU MPOEKTHUPOBAHUHU OCIIOKHAETCS HMU3KOW JIOCTO-
BEPHOCTBIO TOPHO-TEOJIOTMYECKUX YCIOBUH pa3pabOTKH a TakKe IOTPEITHOCTSIMH B OIICHKE
IPOTHO3HOM CTOMMOCTH PECYPCOB U IIEHbI JJOOBIBAEMOTO MOJIE3HOI'0 UCKOMAEMOTO.

TpanuioHHble MOAXOJBI IPH MPOEKTHUPOBAHUM pa3pabOTKU MECTOPOXKICHUM OCHOBA-
Hbl Ha PACCMOTPEHUHU HECKOJIBKUX albTEPHATUBHBIX BAPUAHTOB NPU (PUKCHUPOBAHHBIX 3HAYCHH-
X BIUSIONIMX (PAKTOPOB BHEIIHEH W BHYTpPEHHEH cpenabl. Takue 1moaxosl 00ycIOBICHBI Orpa-
HUYEHHOCTBIO MHCTPYMEHTApHsi, KOTOPBIM IOJIB3YIOTCS IIPOEKTHBIE OpraHUu3allui, OTCYTCTBUEM
HEOOXOJUMBIX TMPOTPAMMHBIX CPEICTB MM HEOOYUEHHOCTHIO IIEPCOHAIA.

OCHOBHOW HMHCTPYMEHTApU MpH MPOEKTUPOBAHUU DPAa3pabOTKH MECTOPOXKAECHUI B
OOJIBIIMHCTBE CIIy4YaeB — CUCTEMA aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS U YepUEHHsI ABTOKA]
(s rpaduyeckux 3anad). Mcnosnb3oBaHre NpOrpaMMHOIO CPEJICTB TOIBKO JUIsl aBTOMATHU3aLUU
YepueHHUsI HE TO3BOJISIET 00ECHeUnTh KaueCTBEHHBIH MPOPHIB B TEXHOJOTHH MPOESKTUPOBAHMUS,
PE3KO YBEIMYUTH KOJIMYECTBO PACCMATPUBACMBIX BAPUAHTOB U NEPEUTH K JUHAMUYECKOMY IIPO-
exTupoBaHuio. Kak mokaspIBaeT MpaKTHUKa, MOBBIIIEHUE YPOBHS MCIOJIb30BAaHUS ATHX CPEICTB
BO3MOXHO 3a CUeT Pa3pabOTKH METOIOJOIMH NMPOEKTUPOBAHMS, IOMOJHUTEIBHOTO HU3Y4YEHHUS
BCEX PEKUMOB CUCTEMBL. D()(PEKTUBHOCTH CUCTEMBI TPOCKTUPOBAHUS MOXKET OBITh IMOBBILICHA
3a CYE€T MOCTPOCHMS MEIbHOW MHTETPUPOBAHHON MH(POPMAIIMOHHON cpenbl. Takas cpena J0K-
Ha OOBEIUHATH Pa3pO3HEHHbIC 33/1a4M, (PYHKIMOHUPOBATh Ha OCHOBE €IMHOW 0a3bl TaHHBIX,
BKJIIOYATh KaK IpauuecKue CpeAcTBa aBTOMATU3UPOBAHHOIO MPOEKTHUPOBAHUS, TaK U pacyeT-
HBIE MOJYJIH.

B To e BpeMs IpOeKTUPOBaHUE TOPHBIX pabOT UMEET Pl OCOOCHHOCTEN MO CPABHEHUIO
NPOCKTHPOBAHUEM B JAPYrux obmactsax. B cuiy 3Tux ocoGeHHOCTEH Al TOPHOMOOBIBAIOIINX
NPEANpUATHHA CO31aéTCsl crienualIu3upoBaHHOE MporpaMMHoe obOecnieueHne. Hanbonee usBect-
HbIe Pa3pabOTUYMKKM TOPHBIX CHUCTEM oOImero HaszHaueHuss — kommanun Gemcom, Maptek,
Datamine [1]. B mocnemnee Bpemsi Ha peiHKe cTtpan CHI' mmpoko pacmpoctpaHsieTcs mpo-
rpaMMHOE obecriedeHrne KoMnanuu Micromine.

TexHosorusa cozgaHus NEPBUYHON MOJEIN MECTOPOXKACHUSA B 3TUX NMPOTPAMMHBIX IIPO-
QyKTaX ¥ MOAXOABl K PELIEHUIO 3a7ad IPOEKTUPOBAHUS U IUIAHHPOBAHUS BO MHOTOM CXOJIHBI.
OCHOBHBIE 3Tanbl IpU ITOM: CO3/AaHUE LUPPOBON Oa3bl JaHHBIX I'eOJIOrMYECKON MH(pOpMalUU
(MHKJIMHOMETPHS CKBA)XKMH, JJaHHBIE OIPOOOBAHUS ), BEKTOpU3aLUs TpadrUuecKoi TOKyMEHTAuU



(MIaHOB U pa3pe3oB), MOCTPOCHUE MOJICIH OCHOBHBIX OOBEKTOB (IIOBEPXHOCTH — MO M3OJIUHH-
SIM TIOBEPXHOCTH, CKBAXXHH - 110 UHKJIIMHOMETPUH, P00 - MO JaHHBIM ONMPOOOBAHUS), OKOHTYPH-
BaHHE 3aJICKEH MOJIE3HOTO MCKOMAeMOTo, MMOCTPOCHHUE paHee MPOWJCHHBIX MOA3EMHBIX TOPHBIX
BBIPAaOOTOK M OTpabOTaHHOTO MpocTpaHCcTBa. OOBEKTHI MOICITH TPEACTABIISIOTCS KapKacamH,
MIOBEPXHOCTSIMH, TBEPJIBIMU TEIAMH MTOCPEICTBOM OJIOUHOTO MOJCIUPOBAHHMS.

[IpoekTupoBaHre OTKPBITHIX TOPHBIX Pa0dOT BKIIIOYAET ONpeesieHne KOHEYHBIX KOHTY-
POB Kapbepa UCXOJIsl U3 33JaHHBIX MAapaMeTpoOB OepM, OTKOCOB M MPOCTPAHCTBEHHBIX OrpaHUYe-
HUM a TakXe CTPOUTEIBCTBO JOPOr, TOPHO-TEXHUYECKUX COoOopykeHuil. [Ipu 3TomM moryrt wuc-
MOJIB30BAThCSl ONTUMU3ALMOHHBIEC aJITOPUTMBI, 00ECIIeUMBAIOIINE TOCTPOEHHE Haubosee Iese-
CO000pa3HOro KOHTypa Kapbepa IpHU 3aJaHHBIX I€0JIOTUYECKUX, TEXHOJOTHYECKIX U 3KOHOMUYE-
CKUX MapamMeTpax.

[TpoexTupoBaHue MOA3EMHON pa3pabOTKA MECTOPOXKICHUM B TOPHBIX CHUCTEMax OOIIETo
Ha3HAUEHUS BKIIIOYACT Pa3IMYHbIC CIIOCOOBI MOCTPOCHUSI MPOEKTHBIX BCKPBIBAIOIIMX, ITOATOTO-
BUTEJILHBIX ¥ OYUCTHBIX TOPHBIX BBIPAOOTOK, HAOOP MIA0JIOHOB OOBEKTOB MTPOCKTUPOBAHMS, Pac-
4ET mapaMeTpoB OypPOB3PHIBHBIX PA0OT.

OOBEKTHO-OPUEHTUPOBAHHBIE MOJIXO0/bl K 00BEMHOMY MOJICTMPOBAHUIO OTKPBITBIX TOp-
HBIX pabOT paccCMOTpEHBI B paboTax psaa aBTopoB [2,3]. OxHako BOMPOCH (popMaIu3aluu U
HAy4YHOTO 00O0OIIEHNs TEXHOJIOTHH MPOEKTUPOBAHUS Pa3pabOTKH MECTOPOXKICHUN C UCIOJIB30-
BaHHEM KOMIBIOTEPHBIX MOJIETIEH B MOJHON Mepe HE pacCMaTPUBAIUCH.

Henb nanHoit paboTHI — HA MpUMEpPE MPOEKTUPOBAHUS Pa3padOTKH MECTOPOKACHUN HC-
CJIeIOBaTh MPOLECCHl MPOSKTUPOBAHUS U HAMETUTDH MOJIXOAbl K COBEPIICHCTBOBAHUIO TEXHOJIO-
THH IPOSKTHPOBAHUS HA OCHOBE KOMITBIOTEPHOTO MOJICITMPOBAHUSI.

PaccMoTpuM mpoliecc MPUHATHS MPOSKTHBIX PEIIEHUN Ha MPUMEPE POCCHIMHBIX MECTO-
POKIEHUH, pa3pabaThIBa€MbIX OTKPBITHIM CIIOCOOOM.

Ucxomnas rpaduueckass uHpopmanus, UCHOIb3yeMas MPU MPOEKTUPOBAHUU: TOBEPX-
HOCTh MECTHOCTH, TIPEACTaBJICHHAs, KaK IMPABHJIO, N30JIMHUSMH TIOBEPXHOCTH M BBICOTHBIMHU OT-
METKaMHU yCThEeB CKBAXKUH; OKOHTYpPEHHAs 3aJieKb, MPEACTaBIEHHAs KOHTYpaMH IUlacTa Ha To-
NIEPEYHBIX pa3pe3ax pOCCHIM BIOJb pa3BeOYHBIX THHHUNA. MicxonHas mudposast mHGOpMAaIus —
pe3yJIbTaThl MOACYETA 3aacOB B T€OJOTMUECKHUX OJIOKaX.

B mnpomecce mpoexkTtupoBaHHS pa3pabOTKH HETTYOOKHX pocchiedt  (Oynbmo3epHas
BCKpBINIa M pa3paboTKa MECKOB) OMPEIENAIOTCS CIASAYIOUINe MOKa3aTeI: SKCILTyaTalliOHHbIE
nokazarenn (00BEM T0OBIBAEMBIX TIECKOB, 00BEM BCKPBIBAEMBIX TOP(OB, IOTEPU U Pa3yOOKH-
BaHUE TOPHOM Macchl, JOOBITHIN METasll); mapaMeTpbl JOOBIYHOTO OJIOKA M JIJTMHA TPAHCIIOPTHU-
POBKH TOPHOI MacChI; ITapaMeTphl 0TBaJI000pa30BaHus (JITMHA M BBICOTA OTBAJa); HApyIIacMbIe
IUIOMIA/I M CHUMaeMble 00BEMBI TIOUBEHHO-PACTUTENLHOTO CIOsI; 00BbEMBI MJIAHUPOBOYHBIX pa-
00T MpH PeKyIbTHBALINH.

B rpadudeckoii yacTu npoekTa MpeaCTaBICHbI: IJIaH TOPHBIX PadOT C OTpakeHHeM OII0-
KHPOBKH 3aI1acoB; KOHTYPHI Kaphepa; pa3MelIeHne 0TBaJIOB TOP(HOB M MMOYBEHHO-PACTUTEIHLHOTO
CJIOS; pa3MelIeHHe OCBETIUTENEH BOIbI, TPACCHI PYyCIOOTBOJAHOTO U HAarOpHOro kaHanoB. Ha mo-
NEPEYHOM pa3pe3e BIOJIb PAa3BEIOYHOW JIMHHU OTPAXKAETCS KOHTYD 3aJIC)KH C YIETOM HEIOBC-
KPBIIIU U 3aIUPKU TUIOTHKA, OTBAJbI, pa3pe3bl KaHAJIOB, KOHTYP OTBasia TOP(HOB MOCIE PEKYIIb-
TUBAIHH.

C umenpl0 aBTOMATH3AIlMM TMPOCKTUPOBAHUS pa3paboTaH KOMILIEKC MPOrPaMMHBIX
cpenctB «Poccrimb-nipoexTrpoBanney. OCHOBHBIE MOJEIUPYEMbIE OOBEKTHI: MTOBEPXHOCTH POC-
CBINU JI0 pa3paboTKu; TpEXMEpHAst MOAEIb 3aJIe)KH; MOJENb OTBAJIIOB; MOJEb AaM0, HATOPHBIX
U PYCJIIOOTBOJIHBIX KaHAJOB; MOEIh MMOBEPXHOCTHU TIOCIIE MIPOBEJCHHUS TOPHBIX PadOT M PEKyIb-
TUBAIUU.

B mporpaMMHOM KOMITJIEKCE aBTOMATH3MPOBAHO MOCTPOCHHE pa3pe30B — oOecredeHa
BO3MOXXHOCTh TTOCTPOCHHUS Pa3pe30B 000 MIOCKOCTHIO C 3aIaHHBIM KOPUIOPOM BUIMMOCTH U
HKCTIOPTOM TIOJIYYEHHBIX pe3yibTaToB B dxf-(aii Ha IIIOCKOCTh MM B TPEXMEPHBIX KOOPIUHA-
Tax (puc. 1).



Iipodonensiii pazpez pocceinu

Puc. 1. Moaenb pocChITHOTO Kapbepa U MPOAOJIbHBIN pa3pe3 ¢ Kopuaopom 10 m

ABTOMaTH3UPOBAHO MOCTPOCHUE OTKOCOB OOPTOB Kaphepa, AaM0 IO 3aJJaHHOMY ceye-
HUIO, PYCJIOOTBOAHOTO M HAarOPHOTO KaHaJOB (yKa3aHHE CEYEeHHUsS M Tpacchl KaHajla B IUIaHE, MO-
CTpOEHHE MPOAOIBHOIO MPOoduiIs KaHala, pacyeT YKJIOHOB, IIyOHHBI BHIEMKH, 00BEMa BhIEM-
K1), OTBAJIOB C YYETOM pelibeha MECTHOCTH.

OOGecrneyeH aBTOMATU3UPOBAHHBIN pacueT 00BEMOB 0OBEKTOB MOJIEIH, MOJTOTOBKA Tpa-
¢duueckoil TokyMeHTauuu (MJIaHOB U Pa3pe30B POCCHINH) C OTOOPaKEHHEM OCHOBHBIX IPOEKT-
HBIX pEIIeHUH, HKCIOPT rpadpuueckoil JOKYMEHTAlM! B IPYTHe CUCTEMBI C LEIbI0 OKOHYATEb-
HOTO 0(popMIICHUS YepTEKEN.

[Ipu mpoeKkTUpOBaHUK OTBAJIOB, 1aM0, KaHAJIOB MPOTPAMMHBIA MHCTPYMEHTAPUN MTO3BO-
JSIeT IOCTPOUTD COTIPSDKEHUE TPpaHeil MPOEKTUPYEMOro 00beKTa C MOBEPXHOCTHIO (puc.2).

Hamba, conpajcennan ¢ HOGEPXHOCHbIO

Puc. 2. [loctpoenne 00BEKTOB B PEKUME COTIPSKEHUS TPaHEi ¢ TOBEPXHOCTHIO

[Tpu aBTOMaTH3aIMK MPOEKTHBIX Pa0OT 3a/1aua 3aKJIF0YAeTCs B CO3JaHUM WHCTPYMEHTA-
pust UIsl KOMIIBIOTEPHOT'O MOJEIUPOBAHUSI OOBEKTOB MOJETH W NMpUHUMAaeMbIx pemieHuil. [Ipu
9TOM HEOOXOJUMO MHUHUMHU3HUPOBATh KOJIHYECTBO CO3[aBAEMBIX TMPOTPAMMHBIX MOMIYJICH,
GbyHKIUI 1 moANporpaMM 3a CYET TUMM3AIMK 3a]a4 MPOSKTUPOBAHUS, BbIIEICHHS OOUINX U Ya-
CTHBIX XapaKTEPUCTHK 3a/1ay.



B npouecce pazpaboTku MporpaMMHOro KomIuiekca «PoCChIb-IPOEKTUPOBAHUEY TPO-
U3BEJICHa cucTeMaTu3anus TpeOyeMblX (PyHKIMH NPOEKTUPOBAHUS U CIIOCOOOB MX PEIIEHHS C
NO3HULMHI BBIZICNIEHHS OOLIMX MPOLEAYp B TEXHOJIOTHH PEIIeHHs 3THX 3aaa4 (Tadm. 1).

Tabmuua 1. CoBOKynmHOCTH rpadMuecKuX 3a/1a4 MPpU IPOSKTHPOBAHUHT

POCCBIITHOTO Kapbepa

No HaszBanue 3agaun CriocoObl pereHust [IporpamMMHBIi UHCTPYMEH-
3aJ1a4u Tapuii
1 [Toctpoenne kontypa | JlobaBneHne k KOHTYpy Treojo- | KoppektupoBka KOHTYpPOB
AKCIUTYyaTalMOHHBIX | THYECKOTO OJIoka 0OBEMOB He- | MO pa3pe3aM POCCHINU B CO-
3armacoB JIOBCKPBIIIM TECKOB M 3aJUPKH | OTBETCTBUU C MapaMeTpaMu
MJIOTHUKA HEJIOBCKPBIIIM TIECKOB U
3aUpKU  IUIOTHKa,  IIO-
CTpOEHHE KapKacHOM Moje-
M 9KCILTyaTallMOHHBIX
OJIOKOB
2 [TocTtpoenne koHtypa | Onpenenenue Tena BCKpbiBae- | JloOaBieHHWE B TpPUAHTYJIS-
Kappepa Ha OJTamne | MBIX TOPPOB HUCXOAS W3 TMO- | MO JHEBHON MOBEPXHOCTH
OKOHYAHUS BCKPBILI- | BEPXHOCTU SKCIUTyaTallHOHHOTO | TOYEK TOBEPXHOCTH OTKO-
HBIX paboT OJI0Ka, THEBHOI MOBEPXHOCTH M | COB M TIOBEPXHOCTH Bepxa
yrila 3aJ0KE€HHs OTKoca OOpTa | AKCIUTyaTallMOHHOTO OJI0Ka
Kapbepa
3 [Toctpoenne kontypa | JloGaBnenue k o0béMaM BCKpHI- | JloOaBiIeHHE B TpPUAHTYJIS-
Kappepa Ha OJTamne | BaeMbiXx TOpPoB 00BEMA IKC- | U0 TOYEK TOBEPXHOCTH
OKOHYaHUS  J00BIY- | ITyaTallMOHHOTO OJIOKa HU3a  OKCIUTyaTallMOHHOTO
HBIX paloT 610Ka
4 [Toctpoenne otBanoB | OnpeneneHrue MapamMeTpoB ce- | YKazaHue WU pacyér ma-
MMOYBEHHO- YEHUS] UCXOJS U3 PacCUMTAaHHO- | PAMETPOB CEUEHUs, IPOBE-
PaCTUTENBHOTO CIIOST | TO 00BEma MOYBEHHO- | IGHWE TPacchl pacrojoxke-
PacTUTEIBHOTO CJIOSI M Xapak- | HUS ~ OTBAJIOB, IPUBS3Ka
TEPUCTUK MECTa PACIOJOKEHUS | TPacChl OTBAJIOB K MOBEPX-
(mmomazas, IMHA, YKIIOH) HOCTH WM  CONpPsDKCHHUE
rpaHeil C MOBEPXHOCTHIO
5 [TocTpoenue otBanoB | OmpeneneHue MNapaMeTpoB ce- | YKa3aHue WM pacu€T Ia-
TophoB YeHHsI UCXOJS U3 PACCUUTAHHO- | PAMETPOB CEUEHHs, IMPOBE-
ro o0béMa ToppoB M XapakTe- | IEHHE TPACChl PACIIOJIONKE-
PUCTHK MECTa pACHOJOKEHUS | HUSL ~ OTBAJIOB, TPUBS3Ka
(rutomaap, IIMHA, YKIOH) TpPacchl OTBAJOB K TOBEPX-
HOCTU WM  COMNpPsDKEHHE
I'PAaHEN C MOBEPXHOCTHIO
6 [TocTpoenue nam6 Bribop mapameTpoB cedeHusd, | YkazaHHe IapamMeTpoB ce-
OIpE/IeNIEHUE MECTOpACIOJIOXKe- | UEHUs, YKa3aHHWE Tpacchl
HUS 1aMOBI namOBbl, TPUBSI3KA TPACCHI K
MOBEPXHOCTU WM COMps-
KEHHE TpaHell ¢ MOBEPXHO-
CTBIO
7 [Toctpoenue kananos | Beibop mapameTpoB ceueHus, | YKazaHue MapamMeTpoB ce-
OIpe/ieNIEHNE TPacCchl KaHaja YeHMs] KaHajla, yKa3zaHue
Tpacchl, COMpPSIKEHHE Tpa-
HEW C MOBEPXHOCTHIO
8 IToctpoenne paspe- | Beibop cekymell miaockocTd, | 3aJjaHue TapaMeTpoB  ce-
30B IIOCTPOEHHUE pa3pe3a Kylleil MJIOCKOCTH, BH3ya-




TU3alMsg  paspesa, HKCHOPT
paspe3a B ¢opmare dxf-
¢aiinos

9 PexynpruBamuss  mo- | Onpenenenne 0ObEMOB Cpe3KH
BEPXHOCTH Kapbepa BHEIIHUX, BHYTPEHHUX U raile-
3(eTbHBIX OTBAJIOB

3agaHue TapaMeTpoB Trpa-
HUYHOM IIJIOCKOCTH B COOT-
BETCTBUH C TpeOOBaHUSIMHU
PEKyJIbTUBALIMM, OIpeaelie-
HUe o0BEMa Tena Hajx rpa-
HUYHOM INIOCKOCTBIO

10 [Toctpoenne otcroii- | I'paduueckoe mocTpoeHue, or-
HUKOB penenenre (HaKTUIECKOTO O00b-
éMa

3agaHue ypoBHSI BOJBI IO-
CPEICTBOM yKa3aHUsl TOPH-
30HTAJILHOU CEKyIlen
MJIOCKOCTH, pacdér oObEéMa
TeNla, OrPaHUYEHHOTO IO-
BEPXHOCTBIO Kaphepa, Jam-
6aMH ¥ TOPU3OHTAIBHOMN
IUIOCKOCTBIO

IIpu moctpoeHnH OOBEKTOB (OTBAJOB, JaM0O, KaHAJIOB) MOXET HCIOJIb30BaThCS IMPO-
TpaMMHBI UHCTPYMEHTApUii BO MHOTOM OOIIMIA, OJTHAKO B 3aBHCHMOCTH OT KOHKPETHOH CH-
Tyalud BO3MOXKHO HCIIOJIb30BaHUE PAa3IMYHBIX MOJIUGUKAIMA 3TOro MHCTpyMeHTapus. B ua-
CTHOCTH, BO3MOXKHBI Pa3JINYHbIC BAPUAHTHI: MPUBS3KU TPACCHl OOBEKTA K TIOBEPXHOCTH; COMPS-
KEHHs 0OBEKTOB C IOBEPXHOCTHIO; PACIIOJIOKEHHUS CEUeHUs] 00BbEKTa OTHOCUTEIBHO TPACCHI; 3a-

JaHUS CeUeHUN 00BhEKTOB (TabI.2).

Tabnua 2. BapuaHnTel mocTpoeHMsI 00bEKTOB MOJIETHU

[Iporpammusblii  uHCTPY- | Ne Bapuantsl
MEHTapui Bapu-
aHTa
[Tpusizka Tpaccel oobekta | 1.1 be3 nmpuBs3zku
K IIOBEPXHOCTH 1.2 C npuBsizkoi
Conpsixenuss 00bekToB ¢ | 2.1 be3 conpsikeHus rpaHel 00beKTa C MOBEPXHOCTHIO
MMOBEPXHOCTHIO 2.2 C comnpsikeHHEM TpaHe 00bEKTa C TOBEPXHOCTHIO
Pacnonoxxenne  ceuenus | 3.1 ITo uentpy
00BbEeKTa  OTHOCHUTEJIBHO | 3.2 1o 1eBOoMy Kparo
TPacchl 33 [To npaBomy Kparo
3amanne ceueHuil o0bek- | 4.1 3ajaHue napaMeTpoB TPAMELIMHU
TOB 4.2 3amanne 00bEMA, NIMHBI TPACCHl M pacu€T mapa-
METPOB TpaIrelunu

O0600m1ast mporpaMMHBI UHCTPYMEHTAPHA, HEOOXOAUMBIN Ui peau3aluy 3a1ad Mpo-
EeKTHPOBaHUsI pa3pabOTKHU POCCHINECH, MOXKHO BBIICIUTH 00IMKE (PYHKIIMH MTPOTPAMMHOTO 00ec-

nevenus (tabm. 3).

Tabmuua 3. @yHKIMKM TPOTPAMMHOTO 00ecreueHuUs

Ne pynkun | Ha3Banue

Howmepa 3anau, 11 xo-
TOPBIX HEOOX0IUMA
¢byHKIMA (B COOTBETCT-
BHH ¢ Tab1.1)

1 [TocTpoeHne KapkacHO MozeH 0JIoKa 10 pa3pe3am

1




2 JloGaBrieHre B TPUAHTYJISAIMIO MOBEPXHOCTH HOBBIX | 2, 3
00BEKTOB

Ykazanue Tpacchl 00beKTa

bl

b b 7
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ComnpspkeHue rpaHeil 00beKTa ¢ TOBEPXHOCTBIO 4
8
8
4

Ornpenenenne 00bEMOB Tea ,5,6,7,9,10

dopmanu3oBaTh B3aMMOCBSI3U MEX/Y COBOKYITHOCTBIO 33]a4, MHCTPYMEHTaMHU PELICHUS
ITHX 33/1a4 ¥ BapUAHTaMU MHCTPYMEHTApHs B TEPMHHAX TEOPHUH MHOXKECTB MOXHO CIIEIYIO-
oM obpasom [2].

MHoecTBO 3a1a4, NepevyrciaeHHbIX B Tabnuue 1, BkimodaeTr 10 351eMeHTOB:

Z={zl, 22 ..z10} (1)

MHOXeCTBO POTPaAMMHBIX HHCTPYMEHTOB ((PYHKIIMI), HCTIOIB3YEMBIX TIPU PEIICHUN 3a-
nad (tabmn.3):

F={112 .o )

Hexotopsie pyHKIIMM nmporpaMMHOTO obecrieueHus (IIepeyrcIeHHbIe B Tabauie 2) nMe-
IOT BapUaHThI UCIIOJIb30BAHUA, T.C. HACTPAUBAIOTCA B 3aBUCUMOCTHU OT pemaeMoi/’I 3aadyu.

fi = {Vib Vi2, Vij... Vim}, (3)

rje v; -j-d BapuaHT i-il QpyHKuuy;
M — KOJIMYECTBO BAPUAHTOB.

[Ipu pemieHnH KOHKPETHOW 3a7aud MPOCKTUPOBAHUS HEOOXOIUMO B OIPENEIEHHON TO-
CJIEZIOBATEIIbHOCTU IPUMEHUTh HEKOTOpble (YyHKIMM MHOXecTBa F, BBIOpaB MOAXOIAIIMN
BapUaHT Vij HMCIOJIB30BaHUS (DyHKIIHH.

Taxoe mpeacraBieHne CTpyKTypUpyeT 3a1a4M MPOEKTUPOBaHUs U o0ecrneunBaeT Gpopma-
JIM3ALMIO TIPOLECCOB IIPU PELICHUU 3a7a4 NIPOCKTUPOBAHUSA C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MOJICIIEN.

[IpoBeneHHBIN aHANMMU3 Tpolecca MPOSKTUPOBAHUS pa3pabOTKH MECTOPOXKACHUH MO3BO-
JWJI BBIJICJINTH 337a4d IPOEKTUPOBAHUS, CIIOCOOBI PELIEHUs THX 3aJad U HEOOXOIMMBIN Hpo-
rpaMMHBIH HHCTpyMeHTapuil. Cucremaruzanus U GopMaau3aius MpoleccoB MPOSKTUPOBAHUS
MIO3BOJISIET YCOBEPIIEHCTBOBATH MPOLIECC MIPOCKTUPOBAHUSA M ONITUMHU3UPOBATh Pa3pabOTKy CHC-
TE€MbI aBTOMaTU3UPOBAHHOIO IIPOCKTUPOBAHMSL.
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