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(21) Homep 3asBku: u 2011 07679 (72) Bunaxigrmku:
Kpexina IOpin ®enoposuy,
(22) [ata nogaHHA 3asBKu: 20.06.2011 UA,
Yuuukina Anina CepriisHa, UA
(24) [ara, 3 AKOI € YNHHUMMK 10.01.2012
npaea Ha KOPUCHY MOAENb: (73) Bnachuc:
(46) [ara nybnikauii Binomocreit 10.01.2012, ﬂi;ﬁ:ﬁ:ﬂ“ﬁgﬂmﬂn
npo au.céaqy navenTy Ta Bion. Ne 1 AOHELIbKWUIA
HOMEP DloneTens: HALIOHANLHMIA TEXHIYHW
YHIBEPCUTET,
Byn. Aptema, 58, M. [loHeLbK,
83001, UA

(54) Hassa kopucHoi Mogeni:

CNocCibs BUMIPY 3IAHHA TPILLUH

(57) ®dopmyna KOpUCHOI Mogeni:

Cnoci6 suMipy 3isHHS TPILUMH, WO BKTIoYaE BUGIP AINSHKM BUMIDIB PO3KPUTTA TPILLMH Ha 06'eKTi, iOro CTPYKTYpHe
NONOXeHHs B 3araribHin iepapxiuHii cucTeMi posapobneHocTi o6'ekTa 3iOMKW M OBNAcTb, Ha Ky NOLLMPIOIOTH
OTpUMaHI pesynbTaTu BMMIpiB, NPU3HAYaIOTL Kiflbka NapanenbHUX NiHif BUMIPIB BXPECT NPOCTAraHHs TPIlMH No
BUABNEHNX CUCTEMaX TPILLUMH 3 YpaxyBaHHsIM iX MIHNUBOCTI, @ TAKOX LiHy NOAINOK BUMIDIB, AKMI BiAPI3HAETLCA TUM,
Lo BMABNSIOTb MICLA 30CEPEAKEHHS CUCTEM TPILLWH, BUMIPIOIOTL KyT iX NPOCTSraHHS 3 HANPSMKOM, KU BU3HAYAE
OCHOBY OpiEHTYBaHHS1 06'eKTa, OLHIOTL POSKPUTTS TPILLWMH, BU3HAYAIOTb He06xu1ny siacraHb no o6'exra 3MOMKM,
nonepeaHLO OUHIOTL iHAVBIAYaNbHI  34aTHOCTI cnocreplraqa No OUiHUi TOYHOCTI pesynbTaTis BUMIpIB, LIO
BKovaoTs BUGIp pauioHansHO KONbOPy, ACKPABOCTI i KOHTPACTHOCTI 3HIMKa, IO BiANOBIAaIOTE ONTUManbHOMY
BU3HAUYEHHIO MEX PO3KpUTTA TpilmH, y 6asy aaHux nomiwaioTb iHcopmauilo 3 iHopmauiiHoro Tpadaperty,
BCTAHOBMIOBAHOrO B NNOLLUHI 3HiIMKa pa3oM 3 6a3nucoMm.
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(73) JEPXXABHUN BULLUN HABYANbHUK 3AKINAD
[OHELIbKUA HALIOHANBHUA TEXHIYHWA YHI-
BEPCUTET

(57) Cnoci6 BuMipy 3isHHA TPILLMH, Wo Bkioyae subip
RiNAHKW BUMIPIB PO3KPUTTA TpilymH Ha ob'exTi, ioro
CTPYKTYpHE NMONOXEHHsI B 3araibHif iepapxiuHii cuc-
Temi posapobneHocTi o6'ekra 3ikomkn # obnacTb, Ha
AKY NOLUMPIOIOTE OTPUMaHI pesynbTaTh BUMIpIB, Npu-
3HaYaTh KiNbka napanenbHwWx NiHik BUMIpIB BXpECT

BUMipiB, sikuiz BIAPIZHAETLCA TUM, WO BUABMAIOTL
MiCLUA 30CepefKeHHA CUCTEeM TPILUH, BUMIDIOIOTE KyT
X NPOCTAraHHA 3 HaNPAMKOM, AKWA BW3HaYae OCHOBY
opicHTyBaHHA 06'eKTa, OLHIOIOTb PO3KPUTTA TPILLMUH,
BU3HaualoTh HeobxiaHy BigcTaHb Ao of'ekTa 3AOMKM,
nonepeaHLo OUIHIOTb iHAWBIAYaNbHI 34aTHOCTI Cno-
cTepiraya No OUiHLi TOYHOCTI pesynbraTie BUMIpIB,
o BKNOYaTL BUGIp pauioHanbHO KONbLOpY, ACkpa-
BOCTi i KOHTPACTHOCTI 3HiMKa, WO BiAnosigaloTe OnN-
TUMaNLHOMY BU3HAYEHHID MEX PO3KPUTTA TPIilLMH, Y
6asy faHux rnomiwaoTs iHdopmalio 3 iHdopmMauii-
Horo TpadapeTy, BCTAaHOBNIOBAHOrO B NIOLLMHI 3HIM-
ka pa3om 3 6aancom.

KopucHa moaenb HanexuTe fo ripHuyol i 6yaise-
NbHOI cnpas, KOMYyHarnbHOrO rocnogapcresa i Moxe
6yTv BuxopucTaHa npu obctexerHi AedopMOBaHUX
6yaiBenbHUX KOHCTPYKUIN i piaHuX AocnifkeHb, 38'A-
33HWX BUMIPOM PO3KPUTTS TPILUMH NpU MacoBux ob-
CTeXeHHAX ByauHKIB | CNOpyAXeHb, MPCbKUX i FpyH-
TOBWUX MaCWBIB NpU patoHyBaHHI Kap'epHUX i LUAXTHNUX
nomnis Ha OCHOBI AKICHOT i KINbKICHOT OLiHKKM napameT-
pis 6yaiBenbHUX MaTepiania i Npcbkux nopia.

Bigomuid "Cnocob onpepeneHun 3neMeHTos 3a-
neraus TpewwmH® (Matewr PO Ne 2312377, MMK®,
G01V9/00, 29.06.2006), y AKWA BKNIOHAIOTL CTBOPEH-
HA PacTpOBOro 3HIMKa TPIlLMH, HA AKOMY MOMILLAKOTL
6aanc sinoMux posmipis, dopmyoTs 6aan 3D aaHux
AN BUKOPUCTaHHS pe3ynbTaTie BUMIPIB TPILLUH.

AHanor He [03BONAE BU3HAYUTN RKOCTI PO3KPUT-
TS TPilMH, BIPOrQHICTb | HaAIRHICTL BUMIPIS, WO He
o6MeXye MOXMNUBOCTI OL4iHKU CTaHy 0B'exTa aHOMKM.

HaitGinbl 6n1un3bkuM aHanorom fponoHoBaHOMY
pilleHH0 € "Cnocob W3MEepEeHUA 3usiHUA TPEeLWnH®
(Natewtr P® Ne 2165592, MK, GO1B3/30,
E02D1/00, 02.07.1998), wo Bknouae subip AinaHku
BUMIDIB 3ASIHHS | PO3KPUTTS TpiluH B 0B'eKTi, #Horo
CTPYKTYpPHE NOMOXKEHHA B 3aranbHiil icpapxiuHin cuc-
Temi poagpoGneHocTi ob'exta i obnacTb, Ha AKy no-
WWPIOIOTL OTPUMAHI peaynbTaTu sumipis, BuGupaioTs
AeKinbka napanenbHux NiHid BUMIPIB BXPECT NpoCTA-
raHHA TPIWWH, NO BUSIBNEHMX CUCTEMAax 3 ypaxysaH-

HAM X MIHNWBOCTI, NPU3HaYaIOTb LiHY NOAINCK BUMI-
pis.

HaiBinb 6riMabkuit aHanor He BU3HA4AE AKOCTI
BUMIpIB TPILUUH - NONOXEHHA, KiNbKOCTI TPILWH, WO
obmexye MOXNMBOCTI OLiHKK cTaHy 06'ekTa 3WOMKN.

O3HakaMu Haiibinbw 6nusbkoro adanora, wo 36i-
raloTLCA 3 ICTOTHUMM 03HaAKaMK KOPMCHOT moaeni, Wo
3aRBMAIOTHCH, €.

- BuBip AINAHKW BUMIPIB 3iAHHA | PO3KPUTTSA TPi-
WuH B 06'ekTi,

- 0O CTPYKTYpHe MOSIOXKEHHA B 3aranbHiv iepap-
XivHI cucTeMi poaapobneHocti ob'ekta # obnactb,
Ha AKy NOLUMPIOKTb OTPUMAHI pesynbTati BUMIPIB,

- NpU3HauaoTb Aexinbka napanensHux NiHiA Bu-
MipiB BXpPeCT NPOCTAraHHst TPiluH, NO BUABNEHWX
cUCTeMax 3 ypaxyBaHHAM iX MiHNUBOCTI,

- iy NOAinox sumipis.

B ocHoBy kopucHOl MOAeni nocrasneHa 3agada
yRocKkoHaneHHs "Cnoci6 BuMipy 3isHHA TpilmH" 3a
paxyHOK TOrO, WO BUSBNAIOTb MICUA 30CePeKeHHs
CACTEM TPILWKUH, BUMIPIOIOTL KyT X NPOCTAraHHa 3
HaNPAMKOM, SKWA BU3HAYAE OCHOBY OpPIEHTYBAHHA
ob'ekTa cnocTepexeHb, OPIEHTOBHO OLiHIOKTb PO3-
KpUTTA TPilUvH, Bu3HavaloTh HeobxigHy Biactanb A0
06'eKTa 3OMKN, NONEPERHLO OLIHIOTL iHAUBIAYanb-
Hy 34aTHICTb crnocTepirasa Mo OWiHUi TOYHOCTI pe-
3ynbTatie BUMIPIB, WO BKMIOYAOTE BUGIp pauioHant-
HO KOMbOPY, ACKPABOCTI i KOHTPACTHOCTI 3HIMKa, IO
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BiANOBIAAITE ONTUMANbHOMY BU3HAYEHHIO MEX POo3-
KPUTTS TpilmH, y 6asy aaHux nomiwatots iHdopma-
uito 3 indopmauiiHoro TpadapeTy, BCTaHOBNIOBAHOTO
B NAOLWMHI 3HiMKa pa3oMm 3 6a3ucom, UMM [OCAralTb
TeXHIMHUA Pe3ynbTar - MOXNUBICTb OUiHKK cTaHy 06'-
€KTa 3NOMKN.

NocTaBneHa 3agaqa BUPILYETLCA TUM, Wo "Cno-
ci6 Bumipy 3iHHA TpiWwmH" Brniodae Bubip AiNAHKK
BUMIpIB PO3KPUTTA TPILLMH Ha 06'exTi, Horo CTpyKkTyp-
He NOMNOXeHHA B 3aranbHiil iepapxiuHil cucremi pos-
ApobneHocTi o6'ekTa 3komkn U obnacTtb, Ha Aky no-
LUUPIOIOTD OTpUMaHi pesynbTaru BUMIpiB,
NpuU3HaYalTb Kinbka napanenbHux fiHik suMipis
BXPECT NPOCTAraHHA TPILUMH NO BUABNEHWUX cUcTeMax
TPILUUH 3 ypaxyBaHHAM iX MIHNWBOCTI, UiHy MOAinok
BMMIpiB, 3riAHO 3 KOPWUCHOIO MOZENMI0 BUSBNAIOTL
MiICLIA 30CepeKeHHA CUCTEM TPILLUH, BUMIPIOOTL KyT
X NPOCTAraHHA 3 HaNPSAMKOM, RKU/ BU3HAYAE OCHOBY
OpiEHTYBaHHA 00'ekTa, OPIEHTOBHO OUIHIOIOTH pPO3-
KPUTTA TPiluH, BU3HAYaIOTL HeoOXxiaHy BiacTaHbL A0
o6'exTa 3iiOMKK, nonepeaHbO OUIHIOTL iHAMBIgYanb-
Hi 3/aTHOCTI CnocTepirada nNo ouiHUi TOMHOCTI pe3ynb-
Taris BUMIpi8s, WO BKMOYaloTe BuGIp pauioHanbHO
KONbOPY, ACKPABOCTi i KOHTPACTHOCTi 3HIMKa, Lo BiA-
NOBiAalTb ONTUMANbHOMY BWU3HAYEHHIO MeX po3-
KpUTTA TpiwuH, y 6a3y aaHux nomiwaioTe iHpopma-
ujto 3 indopmauiitHoro TpadapeTty, BCTaHOBIOBAHOrO
B NMOLWMHI 3HIMKa pa3om 3 6asucom.

O3Haku CcKkNanalTb CyTb KOPUCHOI Mogeni, TOMy
wo € HeobxigHUMK i JocTaTHIMU ONA [OCSrHEeHHA
TexHi4uHoro pesynwrary. [Mpu4nMHHO-HacnigkoBsui 38'A-
30K O3HaK, Wo CKnapaoTb CyThb 3 HOr0 TEXHIYHUM pe-
3yNnbTaTOM, WO AOCAraeTbCHA, MOACHIETLCA HAaCTyM-
HUM.

CyTb KOpUCHOI Mopeni, NMOSICHIOETLCH KpecneH-
HAM, e Ha ¢ir. 1 npeacTaBNeHO PacTpOBWI 3HIMOK
CTiHn 4-noBepxoBOro GyAMHKY 3 PO3MILLIEHUM HA HbO-
My iHdopmauinHuM TpadapeTom, Ha ir. 2 npeacTa-
BNeHa 30Ha CTiHW 3 MAKCUManbHWUM DPO3KPUTTAM TPi-
WKH, a Ha dir. 3 npeacraBneHa Mojenb TPILUMH,
PO3KPUTTA AKMX BUMIDAHE B HaTYpPi NEPEHOCHUM MiK-
POCKONOM.

Incbopmauivituit TpadapeT 1 Takox cnyxutb ba-
31UCOM, po3amipom 50 cM, 3a AONOMOTroI0 AKOrO BU3Ha-
YaTb macwrab 3Himka.

CriHa posgpobneHa Tpboma 2, 3, 4 cucremamu
TPiWwMH, AKi NpuB'A3aHi 40 BEpPTUKANbHUX Nepepisis,
ocnabneHux BiKOHHUMWU npopizamu. CucTema Kocux
TPILMH 2, BEPTUKANbHUX TPIWKUH 3, @ TakoX OKpemoi
TPiLUMHK 4, pO3TalUOBaHWX Y NIABIKOHHKX nNoAcax.
BepTukanoHi TpitLuHN 3 MaiOTb KYT Haxuny Ao ropu-
30HTy 88-92°, okpema TpiumHa 4 - 78-80°, a kytu
Haxnny cucTeMu TpiwuH 2 - 45-48°, wo 6nusbko o
rPAHUYHOMO KyTa KOB3aHHA. PO3TallyBaHHsi CUCTEM
TPIWWH 2, BEPTUKaNbHUX TPILMH 3 Ta Okpemoi 4 Bka-
3yl0Tb Ha HamABHICTb B nigBanuHi GyaunHky 3ocepe-
AxeHUX pedopmautii, aki BAHWKW, B AaHOMY Bunag-
KY, NpU oOCifaHHi 3eMHOI NOBEpXHi Hafd TPHUYUMHK
Bupobkamu. BcTaHOBNEHi NOKasHMKW BU3Ha4aKTb
He3afoBiNbHWA (nepegasapiitbnig) cran GyauHky, Wo
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BMMarae nNiACUNEHHA KOHCTPYKLIA Ta pemMOHTY npu-
MiLLEHb.

3 uux cucTem TpiWmH BUAINeHa Habinbiu xapak-
TepHa obnactb 5, Ha AKi BUAINeHi 4Bi Napanenbhi
AiHIT 6 | 7 y MiCUAX MaKCUManbHOro po3KpuTTS TPi-
WWH, Y3A0BX AKUX BUKOHAHI BUMIpU, pe3ynsTaTh AKUX
npeAcraeneHi y tabnuui. [Ana 3giicHeHHs BuMipis
PO3KPUTTA TPILMH nNpu3HadeHa MiniMeTpoBa LUiHa
NOAINOK.

3ilomka BukoHyBanacb anapatoM DSC-W120
(Sony DSCW120) 3 onTuyHum 36inblueHHsam 4* i ¢o-
KYCHOIO BIiACTaHHIO 5,35-21,0 MMm.

Mepen 3giicHeHHAM 3AOMKU NpUGNU3HO OuiHeHe
PO3KPUTTA TPILWH, WO AO03BONUNO YCTAHOBUTW NpU-
6nv3any BiacTaHb 40 TOUKK 3AOMKM 33 DOPMYNOI0

¢(m) = 15R(Mm)+ 05,

Ae ¢(m) - BIACTaHb TOUKM 3HOMKU Y M,

R(mm) - OpiEHTOBaHMI PO3MIP TPILLMHN Y MM,

MpubansHi po3mipyn TPILWMH cknanu - 8 MM y Tou-
ui 7 i 10 mm y Touyi 6. BincraHb A0 TOYKM 3HOMKM
BU3HaYanyu no HaWMEHLLOMY PO3KPUTTIO TPilMH. Bo-
Ho cknano npubnusHo 12,5 M. 3 uiel BiacTaHi icHye
3aranbHUA ornag CUCTEMU Ppo3ApOOBNeHOCT CTiHu i
CNOCTEPIralTbCA uiTke BisyasbHe BU3HAYEHHA pO3-
KPUTTA TRILMH.

3paTHOCTI cnocTepira4a nNo ouiHui TOMHOCTI, on-
TUManbHOrO KOMbOPY, ACKPABOCTI | KOHTPACTHOCTI
pPacTpoOBOro 3HIMKa BM3HAYanNUCR Ha Mopeni, ae
npeacTaeneHi Moaerni 8 BepTUKanbHUX TPILWMH, pos3-
KPUTTA SIKUX BUMIpSiHE 3 TOUHICTIO +0,05 MM i 3HaueH-
HA 9 skMX HaBeaeHo OeanocepeAHbO Ha mopeni, ae
TakoX O3HadeHa 6asa 10, wo AaopisHioe 50 MM, B
cepepoBuiyi ArcGIS nigbupasca konip, SCKpaBiCTb,
KOHTPACTHICTb PACTPOBOro 3HiMKa, $Ki ONTUMANbHO
BiANOBIAAIOTb 3AATHOCTI  crocTepirada BuaHa4aTh
PO3KPUTTA TPILUUH NO KOPECTOHAEHTCbKMX Toukax. Lii
DaHi 3acTOCOBYBANUCA NMpPU BUMIPAX PO3KPUTTA Tpi-
LWMH NO niHiax 6 i 7.

Y cuctemi ArcGIS ycraHosnioBanu, 3rigHo 3 aa-
HUMW, OTPUMAHUM NpU BU3HAYEHHI 3AaTHOCTI crnocTe-
piraya no OuiHLi TOMHOCTi, ONTUMANLHUIA KONIp, ACK-
paBiCTb, KOHTPACTHICTL PacTpOBOro 3Himka. o umx
BaHUX BU3HAYaNU NOSIONKEHHA NPOTUNEXHUX MeX
TPILLUMHW i BU3HAYANU KOOPAUHATU KOPECNOHAEHTHUX
TOYOK LMX MEX Ha camux 3HiMKax TpilyuH. 3a pisHu-
Ueto KoopAMHaT NPOTUMEXHUX KOPECNOHAEHTHWUX TO-
HOK M@X TPILMHN 0BYUCIIOBANMU POIKPUTTS TPILLMH.

OuiHKy TOMHOCTI BUMIpY PO3KPUTTSA TPILLMHK, ce-
peaHio kBagpatudHy nomunky (CKIM y Mm), BuaHava-
nun 3a gopmynoto

CKN = 0,072 -0,011r + 0,035¢ ,

Ae ¢ - BiaCTaHb A0 TOYKWA 3AOMKN Y M,

r - BAMIPAHWA PO3MIP TPILYWHU Y MM.

3a gaHvumu, oTpuMaHuMKU Npu 3roMui M oGpobui
pacTpoBOro 3HiMKa, cknanu cneuianbHi Tabnuui, ae
BKa3yBanu He TiNbku peaynstatv obpobku 3HiMka,
ane i aaxi, oaepxysaxi 3 iHopMauinHoro Tpadape-
Ty.
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Tabnuua
PeaynbtaTn sBumipy TpiluH
Aqpeca Gyausky | Tpituma Ha'i):ny R(Mm) MokaaHuku 3HiMka y ArcGIS T CKN  {(%) Hapi-
o () Konip | ACKPABICTb {KOHTPACTHICTL (Mm) HiCTb
)]
lopnieka, B. ) 10 . )
MepluoTpasesa, Koca 45-48 125 XKOBTUA 14 41 8,12 | 0,35 640
izéqazopoauu BepTMKaanaI 80 125 5 WOBTUIA -14 41 5,08 | +0,37
3 paHux onucy kopucHoi moaeni i Tabnuui su- BCTaHOBNEHHI cepepHbOl kBaapaTMYHOT NOMWUNKA B
nnueae, Wo _KpiM pO3MipiB TPIlUMH KOpUCHa MoAenb 3an@mocri Bif] BiACTaHi Ta PO3MIpIiB TPILYMH, a TakoX
NO3BONAE OUIHUTKA CTaH po3rnsHyToro ByauHKy, BCTa- HafiRHOCTI, WO CYTTEBO NIZBVLLYE 3HAYMMICTL KOPUC-
HOBUTYA NiABULLEHY SKICTb BUMIPIB, AKa nonsarae y HOT mogeni.
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