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JKumomupcokuil 0epocasHuli mexHoI02iyHUlL YHisepcumem

YIPABJIIHHS AKICTIO I TACHOPTH3ALIS BJIOYHOI ITPOYKIIIT
HA KAP’€PAX JEKOPATUBHOI'O KAMEHIO HA OCHOBI
HA3EMHOI HU®POBOI ®OTOTEOIOJITHOI 3MOMKHA

(Ilpeocmaeneno k.m.m., ooy. Cobonescokum P.B.)

Posenanymo ocnosni 3a0aui i npunyuny mpueuUMipHo20 NPOEeKMy8anHs i MOOENO8AHNS MOBAPHUX
010Ki6. BUKOHAHO Ha3eMHYy OmMOmeo0onimuy 3UOMKY SPaHimHo20 moeaprozo Oaoka Jlesnukiecbkozo
pooosuwa 13 3aCMOCYBAHHAM CHeyiaibHO pO3pOONeH020 KpinjenHs O 3 €OHaHHA meodoaima i
yugposoi kamepu, Ha OCHO8I AKoI nobyoosana yugposa mpusumipHa moodenv 0Oroxa. Pospobieno
aneopumm oOYUCIeHHA KOMePYiliHo20 00 emy mosaprozo bnoka. CKiadeHo nachopm mosapHo2o 010Kd
[ PO32ISAHYMO OCHOBHI 11020 CKAAOO8I.

Beryn. Ha ykpaiHChKOMY PHHKY JIEKOPATHMBHOTO KaMCHIO CIIOCTEPIraeThCs BEJIMKA KTBKICTH OMeparii
KyMiBJIi—TIPOAaXy TOBapHUX OJIOKIB, IIe 3yMOBJCHO MAaJIOI0 KUIBKICTIO MiIIPHUEMCTB IOBHOTO IHMKIY — Bij
BU100YBaHHs OJIOKIB JI0 BUTOTOBJICHHSI KIHLIEBOI NMPOAYKIIi 32 paXyHOK BJIaCHHX BUPOOHMYMX MOTYKHOCTEH, a
TaK0X HEKOHKYPEHTHO3JaTHOIO MPOAYKIIIEI0 3 KAMEHIO Ha CBITOBOMY PUHKY. OCHOBHUMH €TalaMH NpOoLEeaypH
KYHIBII—TIPOJaXy TOBapHUX OJOKiB €: BHOip OJIOKa Ha CKJIafi; BU3HAYCHHS HOTO TEOMETPHYHHUX MapaMeTpiB;
Y3rOKeHHS KOMEpHifHOTO 00’eMy OJI0Ka MiX TMOKYIIIIEM 1 MPOJAaBIeM; BH3HAYCHHS a00 3aTBEpKEHHS HOro
(hi3UKO-TeXHIYHNX TTapaMeTpiB, a caMe: MIIHOCTi, TPIMIMHYBAaTOCTi, NEKOPATHBHOCTI Ta iH.; O(OpMICHHS
JIOKYMEHTIB KYIiBIi—TIPOJaXYy; BiIBAHTA)KEHHS 1 JOCTaBKa TOBapHOTro Oyoka. Haitbinbimi mpobieMu BHHUKAIOTh
Ha eTami Y3TO/KeHHS KOMEPIIHOTO 00’eéMy TOBapHOTO OJOKa Ta MpH BHOOpPiI crocoO0y BHU3HAYEHHS HOTO
T€OMETPUYHHX PO3MIpIB.

AHaJi3 ocTaHHIX nocaiKeHb Ta myoJikaniii. TouHe 00’€KTUBHE BU3HAUCHHsS KOMEPIIHHOTO 00’€My,
KWW BU3HA4Ya€e BapTICTh NMPOAYKIIi, CTa€ HAralbHUM HayKOBO-TIPAaKTMYHUM 3aBJaHHSM, BUPIILICHHS SKOTO
notpedye, B MEpIIy dYepry, MOCIIIPKCHHS TOYHOCTI BHMIPIOBAHHS JIHIMHUX pO3MIpiB TOBapHUX OJIOKIB.
HerounicTh BUMIipIOBaHHSI cripuyuHsie Oarato (akTopiB, cepel SIKMX MOYKHA BUJIUIMTH JIFOJCHKHH, HEpIBHOCTI
rpaneil 6ioka, iforo 00’eM Ta yMOBH, 3a SKUX 3ificHIOIOT BuMipu [15]. Bracmimok mux Ta iHmmx (axropis
BUHHUKAE€ TOXHOKa BUMIPIOBAaHHS PO3MIpPIB HETTO, SKa HE JAa€ MOMIIMBOCTI Y3TOJUTH O0’€M TOBapHOTO
HEeoOpoOIeHOro OJI0Ka MiX ITOKYIIIIEM 1 MPOJaBIeM, a 1€, B CBOIO Uepry, IMPU3BOIUTH 10 €KOHOMIYHHX BTpAT.
OTXe TOYHICTP BHUMIpPIOBaHHS pPO3MIpiB OJIOKIB BH3HAYA€E EKOHOMIUHY €(QEKTHBHICTH BCHOTO MPOIECY
BU/I00YBaHHS JICKOPATUBHOTO KaMEHIO, IO POOMTH aKTyaJdbHHUM IOIIYK IUIAXIB YAOCKOHAIEHHS METOJUKH
BHU3HAYCHHS PO3MIpiB i 00’ €MiB TOBapHHUX OJIOKIB.

OCKINBKH SKiCTh OyIb-sKO1 MPOAYKIII 3HAYHOIO MIpOI0 3yMOBIIOETHCS TEXHOJOTIEID BHPOOHHUIITBA, TO
HEOOXiTHO BMITH 00’€KTUBHO OLIIHIOBATH PiBeHb POOOTH ii BUPOOHHKIB, X MOXKIIMBOCTI 3a0e3MeueHHs] BUIIYCKY
NpoyKLil HeoOXiHOI sikocTi. [IpobieMa 00’€KTHBHOT OIIIHKU SIKOCTi TOBAapy BHSIBISIETHCS B YMOBaX PUHKOBOI
KOHKYPCHIIIi 1 BUHHKA€E y B3aEMOCTOCYHKAaX CIIOKHBada i BUPOOHHWKA. TOMy CTBOPEHHSI METOJIB KiJIbKiCHOT
OLIIHKH SIKOCTI MPOIYKIii, sIKa YacTO BiJPI3HAETHCS PIZHOMAHITHICTIO CIIOXKHBAI[bKUX BJIIACTUBOCTEH, € JIOCUTH
BaXXJIMBO.

BmsHavansHIM (BakTOpoM, KU (OpMye KIiHIEBY SIKICTh TOBApPHOI MPOIYKIi, € TPIIIMHYBATICTh MAaCHBY
ripcekux mopia. [IporHo3yBaHHS OCTaHHBOI OE3MOCEPEIHBPO Ha IUTOMAALI AOOYBHHX pOOIT 32 JTOMIOMOTOIO
CY4acHHMX AWCTAHIIIHHUX IU(PPOBUX METOAIB aCTh MOKIIMBICTH YIPABISATH SKICHUMH MapaMeTpaMH TPaHITHUX
MOHOIITIB 1 OnokiB. [0 METOAIB OIIIHKH OJIOYHOCTI HaJeXaTh CTATUCTHYHI, Trpad)O0aHANITHYHI, TipHHYO-
TEOMETPUYHI, IMOBIPHICHI, TPAaHOTEKTOHIYHI, JOCITHOTO BUAOOYBaHHS, TPapOCTATUCTHYHOTO MOJICITIOBaHHS Ta
iH. [Ipn npomMy HalOLIBII MEPCHEKTUBHUM € HU(POBUIT (OTOrpaMMETPHUUYHUIT METOA, SKUH I'PYHTYETHCS Ha
BUKOPHUCTAaHHI Cy4aCHUX JUCTAHIIWHUX HU(POBUX 3ac00iB 3HOMKH IUISTHKH Kap epy (OrojeHHs, BHOON0) 3
HACTYITHOIO aBTOMAaTHM30BaHOIO OOpOOKOI OTpPUMAaHMX Y pe3yJibTaTi 3WOMKHM JaHUX B CIEliaJbHOMY
MpoTpaMHOMY 3a0e3MedeHHi.

Posumpennss chepu BUKOpUCTaHHS IM(GPOBUX MeTOMiB (oTOrpamMMeTpii, MiABUIICHHS EeKOHOMIYHOi
e(eKTHBHOCTI BHKOHAHHSA pOOIT, YNPaBIiHHA SKICTIO KIHIEBOI MpPOJYKINi, aBTOMAaTW3amis i CTaHZAPTH3ALlI
BHUPOOHMYHX IPOIIECIB € MEPIIOYSPrOBUM 3aBIAHHIM PO3BUTKY KaMEHEBHAOOYBHOI Tary3i.

AHasiz ocTra”HHiXx fgociailkeHb Ta nyOJikaniii. BuUBYEHHIO OCHOBHHMX TOJOXEHb HAa3eMHOI
(ororpaMMeTpryHOT 3MOMKHM TPUCBATHIM CBOi HaykoBi mpami pociiiceki Bueni: M.S. Bobup [3],
B.b. AyounoBcekmii  [17], O.M. JlobanoB [16, 17] ta ykpainceki BueHi C.I. Moruwnenuit [18],
O.J1. Jopoxwuncekutii [9], O.B. dounrix [7], JI.B. dourix [6, 7].

126 © B.I". JIeBunpkuii, 2012



Cepis: Texuiuni nayxu

[ocriiiHO BemyThcs poOOTH 3 aBTOMarH3aulii mporecy oOpoOKHM 3HIMKIB. 3HaYHMI BHECOK Yy PO3BHUTOK
dpoBoi 00poOkK 300paXkeHb, OpiEHTOBaHOI Ha PO3B’s3aHHS (POTOrPaMMETPUYHMX 3aad, BHECIH POCIHCHKI
BueHi: P.H. I'ensman [4], O.T'. YnOynrmues [22], }0.®. Kamxankos [10] Ta iH.

[IuTasHAM aBTOMATH3AIll MapKIIeHIepCHKUX poOIT Ha 0a3i BUKOPUCTAHHS HU(PPOBUX (POTOTPaMMETPHIHIX
metoziB 3aimarmcs O.B. Honrix [7], JI.B. Homnrix [6, 7], M.M. Manenpkuii [7], [1.I. @emopenko [21].

Metoi0 cTatTi € po3poOKa METONIB YHpaBIiHHS SKICTIO OJIOKIB JEKOPATHBHOTO IPHUPOJHOTO KaMEHIO,
JIOCTIKCHHS SIKICHHUX ITapaMeTpiB OJIOYHOI TOBapHOI MPOYKIii Ta po3poOKa macmopTa TOBapHOTO OJIOKa.

BukiaageHHsi ocHOBHOro Martepiaiay crarrti. OmiHKa piBHA SIKOCTI MPOAYKIii — IIe psA B3a€MOIIOB’ I3aHUX
oreparii, IO MiCTITh BUOIp HOMEHKJIATYpW IOKa3HHKIB SIKOCTi, BHU3HAYCHHS IX KIUJIbKICHUX 3HAuYeHb 1
CIIBCTaBIICHHS 1X 3 0a3oBuUMHU. [Ipu 11bOMY miJ1 6A30BHMMHU 3HAYCHHSMH MOKA3HHUKA SIKOCTI MPOAYKIIT PO3YMIIOTh
Taki, WO NpPUHHATI 3a OCHOBY IpM MOPIBHMIBHIN OLIHNI. YTpaBIiHHA SKICTIO MPOXYKLil TipHUYOTO
MiANPUEMCTBA € CYKYITHICTIO TEXHIYHHMX, TEXHIKO-€KOHOMIUHMX 1 OpraHi3alliiHUX aiH, CIpSIMOBaHHX Ha
3a0e3neueHHs B MpoIieci BUOOYBaHHS KaMEHIO SIK aOCOIOTHOTO PIiBHS SIKOCTI KOPUCHHX KOMAJIWH, TaK i Horo
CTablIbHOCTI.

3araspHUIA aNTOPUTM BUPIMICHHA 3aBAaHHA (OPMYBAaHHSA SKOCTI TPOMYKIi TipHAYOJO0O0YBHOTO
mianpueMcTBa [11] ckmamaeTbes 3 TAKUX €TaIiB:

1. Buxonmsum 3 BHMOT CIIOKHBAdYiB, OLIHKA HPUPOJHHX YMOB 1 3aralbHUX EKOHOMIYHUX KPHUTEpiiB
BUCYBAlOTHCS BUMOTH (CTaHAAPT) O SIKOCTI BHIOO0YTOI KOPMCHOI KOMANMHHM, sSKi 3a0e3MeuyroTh HaHOUTBIIy
3araibHy e(peKTHBHICTH TIpHHYOJ00YBHOI 1 mepepoOHOT ramy3ei.

2. Ha 0a3i crammapty mnponykuii TipHHYI0mOOYBHOTO MIiNMPHEMCTBAa PO3TIIOAIOTECA TEXHIUHI 1
TEXHOJIOTIYHI pillleHHs, 31aTHI 3a0e31eYnTH BUA00OYBaHH KOPUCHUX KOTAINH HEOOX1THOT SIKOCTI.

3. TexHiIKO-€KOHOMIYHHM PO3pPaxyHKOM BCTaHOBIIIOIOTHCS HalleEeKTHBHIIII TEXHOJIOT1YHI PillICHHS.

4.  Tlpu HeMOXJIMBOCTI 3a0e3rneueHHs (B ICHYIOUMX NPUPOJHUX, TEXHOJIOTIYHUX | EKOHOMIYHUX YMOBAX)
HEOOXiTHUX IOKa3HHWKIB SKOCTI ab0 NpH HENPUIHATHOCTI TEXHOJOTIYHUX pillleHb, 3a EKOJIOTIYHHX YMOB
HEOOXIHUN TMEeperiis] CTaHAapTiB ado MOJEpHi3alis BUPOOHMITBA (TipHHYOro, mepepobHoro ado 060x). B
KpalfHbOMY BHUIIQAKY MOXKJIMBHH TEPErisi CTAaHAAPTY MPOAYKIii, SIKIIO 1€ HE MOTIPIIy€e BUPIMIATbHUM YHHOM ii
KOHKYPEHTOCIPOMOJKHICTb.

KinmeBoro mpoaykiiero kKaMeHeBHIOOYBHOTO MiANIpHEMCTBAa € ToBapHUH Omok. Ilim OJI0KOM pO3yMirOTh
MPOIYKT, SIKUH CKIIaJaeThes 3 MOHOJIITHOI TipChKOI IOPO/IH, 3MaTHUH po3MillyBaTHca B poOOUii 30HI BepcTaTa,
Mae QopMmy mapanenerninena i MpU3HAYCHWH M MOJANBIIOl OOpoOKH 3 METOI0 OTpPHUMAaHHS BHUPOOIB 3
NPHPOTHOTO ASKOPATHBHOrO KaMeHto [1, 2].

SIKicTh OJIOKIB JIEKOPAaTUBHOTO KaMEHIO BHU3HAYAETHCS CYKYITHICTIO BIACTHBOCTEH, IO XapaKTepU3yHOTh
3JIATHICTh OJIOYHOI MPOAYKIT 3aJ0BOJBHATH MEBHI MOTpeOH MoKy Po3pi3HsIIOTE BUPOOHUUI 1 CHIOKUBAIBKI
BJIACTHBOCTI NpoAyKuii. BupoOHuui BnacTuBocTi 0704HOI mpoxaykuii (GopMyroThesi B mpoleci ii po3poOku i
JIOCSITAIOTBCSL Ha cTaiil BHIOOYBAaHHS, CIIOKMBAllbKI — HalllIeHI Ha 3aJ0BOJICHHS KOHKPETHUX 3alluTiB
KaMeHeoOpOOHUKiB, cokuBadis [11].

VY CBITOBIll IIpakTHIi BIICYTHI €IMHI CTaHAAPTH, 10 PErJIaMEHTYIOTh BUMOTH JIO SIKOCTI, T€OMETPHYHMX
po3MipiB i 06’emy ToBapuux 010KiB [20]. ToMy KaMeHEBHIO0OYBHUM MiIPHUEMCTBAM Ba)XKKO OPIEHTYBATUCHh HA
MEBHI CTAaHAAPTH, SKi HE MICTATh YiTKHX BHUMOT IO SKOCTI Mpoxaykiii. ['0OBHUME mapaMeTpamMHu TOBapHOTO
Omoka € fioro gopma, po3mMipu i 00’eM, Ki BU3HAYAIOTH KOMEPILiHHY BapTicTh O10ka. KnacumaHe BUMIipIOBaHHS
TEOMETPUYHUX PO3MIpiB OJNOKIB MmapanemnemineaHoi GopMu He € JOCKOHAIMM i motpelye omTumizamii. Came
TOMY TIPOTIOHYETBCSI OOIPYHTYBAaTH JOLUIBHICTD 3aCTOCYBAaHHA JHCTaHLIHHOTO NM(PPOBOTO METOMY
BUMIPIOBAaHHS PO3MIpIB i 00’ €My HPUPOJHUX OKPEMOCTEA.

3ifoMKa 00’eKTa 11l MOJIENI € BOXKJIIMBUM POLIECOM, OCKIIBKH Bij 11 pe3ysbTaTiB Oyze 3ajiexaTu He JIMIie
AKICTh IM(PPOBHX 3HIMKIB, alie i aKkicTh Mozeni. [ OTpuMaHHsI BUCOKOSIKICHUX MOJesield HeoOXiJHO BUKOHATH
Taki BUMOTHW: 1) 3HIMKHM MOBHMHHI OyTH BifiKaniOpoBaHi i m030aBieHi AMCTOPCIIHUX CHOTBOPEHb; 2) KiJbKICTh
3HIMKIB TOBHHHO OyTH HE MEHIIE BOCBMH (3QJICKHTh BiJl NPOTPAMHOTO 3a0E3MEYCHHS), OCKIIbKH 31
30UIBIIEHHAM TX KUIBKOCTI 30UIBLIYETHCS TOYHICTH BIATBOPEHHS 00’€KTa B TPUBHUMIpHIH (Gopmi; 3) 3HIMKH
MOBUHHI MaTW BHUCOKY pO3AUIbHY 3IaTHICTh, $Ka Oe3locepesHhO BIUIMBAE€ Ha JIETANI3AIII0 MOJENI;
4) BUKOPHCTaHHS ClielialibHOT METOUKU (oTorpadyBaHHs, sKa 3aJISKHUTh BiJl YMOB 3HOMKH i po3MipiB 00’€kTa,
SKAH MOJIEITIOETHCH.

BaxnuBum ¢QakTopom, 10 BU3HAYA€E TOYHICTH BUMIpIB, € aJeKBaTHICTH oOpaHoi Mopeni kamepu. s
BU3HAYCHHS PEAIbHUX IIapaMeTpiB 3HIMaIbHOI KaMepH, TaKuMX SIK. IOJIOKEHHS TOJIOBHOI TOYKH, MaciITadiB
300pakeHHs 10 OCAX X 1Y, MapaMeTpiB AUCTOPCII, IONEepPeIHIM €TaloM TEXHOJIOTII € Mpolueaypa KaniopyBaHHS
(BHYTPIIITHBOTO OPi€HTYBAHHS), IO 3a0e3Meuye METPHYHI XapaKTePUCTHKH OJIeP>KyBaHUX MACHBiB BUMIpiB.

PosrnssHemMo BapiaHTH 3aaHHS IOJIMOHAIBHOI Mozaeni O10Ka, OMUH 3 SKUX OyJae BUKOPHCTOBYBAaTHCH IS
AITOPUTMY BU3HAUYCHHS Horo 00’emy (puc. 1). VY BUmagKy SIBHOTO MPEACTABICHHS KOXHA TPaHb € MOJITOHOM,
SIKAH CKJIaJIA€ThCsl 13 TIOCIIZOBHOCTI KOOPJMHAT BEPIIWH, TOOTO O0’€KT CKIAJaeThCs i3 HaboOpy TpaHew.
Henomniku Takoro mpeacTaBieHHS B TOMY, IO B3a€MOBIIHOIIGHHS TpaHel 3a/1aHi HEIBHO 1 KOOPAWHATH KOXKHOI
BEPIINHM 3’ IBIIAIOTHCS CTIJIBKU Pa3iB, CKUTBKY I'paHEH MArOTh II0 BEPIINHY.
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Puc. 1. Ionizonanvra moodens 610Kka

[ToBTOpIOBaHICTH KOOPJIMHAT BEPIIMH MOKHA YHUKHYTH LUITXOM BHIIJICHHS KOOPJIMHAT BEPIINH B OKpEMY
CTPYKTYpY (CIIHCOK BepiinH). B iboMy BHNagKy 3 TpaHsIMH aCOLIIOIOTHECS HE KOOPAMHATH BEPILUNH, a IHICKCH B
MacuBi KOOPIUHAT BEPIINH:

Bepumnu Koopnunatu I'pani Bepuuan
vl xlylzl fl vliv2v3v4
v2 X2y2 172 f2 v6 v2 vl v5
v3 x3y3 23 3 v7 v3v2 V6
v4 X4 y4 74 f4 v8 v4 v3 v7
v5 x5 y5 z5 5 v5 vl v4 v8
v6 X6 y6 z6 f6 v8 v7 v6 v5
v7 X7 y7z7
v8 x8 y8 z8

CrrcoK BepUIMH KOXKHOI I'paHi BIOPSAKOBaHHHN 332 TOJMHHUKOBOK CTPUIKOK, SKIIO JTUBUTUCH 330BHI OJIOKa,
II0 KOPHCHO MajIs 0araThbOX airOPHTMIB, TaKUX SK BHIAJICHHS HEBUIUMHUX MOBEPXOHb. AJle BCE OJHO
3aJIMIIAIOTHCS HEMOJIKY — MOUTYK pedep, IHIMACHTHIX JaHii BepIINHI, BUMarae moBHOTO epedopy.

B mopeni ciimicok pebep rpaHeit € HabopoM pedep 1 BepIIMHY rpaHi BU3HAYAIOThCA Yepe3 pedpa:

Pebpa Bepwunu Bepuwunu Koopounamu I'pani Pebpa
el vliv2 vl x1ylzl fl ele2e3e4
e2 v2 v3 v2 X2y2 122 f2 e9e6eled
e3 v3 v4 v3 x3y3123 f3 el0e7e2eb6
ed v4 vl v4 X4 y4 74 f4 elle8e7e3
e5 vlivs v5 x5y5 25 5 el2e5ede8
e6 v2 V6 v6 X6 y6 26 f6 el2 ellel0e9
e’ v3 v7 v7 X7 y7z7
e8 v4 v8 v8 x8y8 z8
e9 v5 v6
el0 V6 v7
ell v7 v8
el2 v8 v5

Takum yrHOM, IS KOKHOTO pebpa My 3amaeMo HanpsmMok. Hanpukian, pedpo el cnpsmoBaHo Bix Touku V1
JI0 TOUKH V2. ['pani TakoX Opi€HTOBaHi, TOOTO pedpa 3ajaHi 3a TOAMHHUKOBOIO CTPIJIKOIO, SIKIO ITUBHUTHCH Ha
6ok 330BHI. Came 1Ie# BapiaHT IpeACTaBICHHS IONITOHAIBHOI MOJeli 6J0Kka i OyJe BUKOPHCTOBYBAaTHCH IS
ANTOPUTMY BH3HAYCHHS 00’ eMy OJI0Ka.

Ha cporomHi po3paxyHOK KOpHCHOTO 00’eMy OJOKa BHKOHYETBCS 3a HOTO HETTO-po3MipaMu, a Iie
NPU3BOANTL OO 3aBUINEHHS IIIHW Ha OJOYHYy NPOAYKIiI0, HEIOCTOBIPHUX PO3PaxXyHKIB CHPOBHUHH LIS
BUT'OTOBJICHHSI TOTOBOI NPOAYKIIi, MOTIpIICHHS ii SKOCTI NPH LIBOMY HE BPaXOBYETHCS BIUIMB TEXHOJOTII
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BUI00yBaHHS OJIOKIB Ha iX SIKICTh, INIMOWHA TOBEPXHEBOI MIKPOTPIIIMHYBATOCTI 1 IPUXOBAHOT TPILIMHYBATOCTI
ToBapHOro Oyoka. ToMy JuIi pPO3paxyHKy KOPHUCHOTO 00’€My TOBapHOTrO OJIOKa pPEKOMEHIYEThCsS Oparu
KOMEpIIiitHI po3MipH.

s BU3HaUeHHS 00’ €MiB BIFICAHOTO 1 OIICAHOTO Tapalieseriilie/ia B TOBapHHi OJIOK HEOOXiTHO BUKOHATH
TIEBHY TOCTiJOBHICTh MaTEMaTHIHUX OTIEpallild, B pe3yIbTaTi IKUX OTPAMAEMO TaKi (GOPMYIIH:

Von = (X2max— XLmin) (Y 2max — Y Lmin)(Z2max — Z1min); 1)
Von = (szin = XLimax) (Y 2min — Y max) (Z2min — Zlmax)n
1€ Xmins Ymin, Zmin 1 Xmaxs Ymax, Zmax — MIHIMaJbHI 1 MakCHMaJbHI 3HAa4eHHS KOOPAMHAT TOYOK OJO0Ka IO
BIAMOBITHUX OCSX (HAINPSMKHU Oceil CHCTEMH KOOPAMHAT BiJIOBIIAIOTH HANPIMKaM pedep, sKi BUXOAATh 3 KyTa
HaHOIMKIOr0 10 MOYATKY CHCTEMH KOOPAUHAT).

OTxe Ui BU3HAYCHHS KOMEPLIHHOTO 00’€My TOBAapHOro 0JIoKa HEOOXiJHO MaTH KOOPJIWHATH BEPIIMH
pebep nosiroHaabHOT MoieNi 0JIoKa, MPUYOMY JUTs OLIBII JOCTOBIPHOI 1 MOBHOI iH(OpMAaIil Mpo ToBapHHI GJIOK
JIOLIIBHO MaTH TMPOMDKHI XapakTepHi Toukd. Ciiint 3a3HauuTH, 0 y Gopmyni (1) moTpiOHO BHOCHTH MONPaBKY Ha
TEXHOJIOTII0 BUHAMaHHS (BIJIOKPEMJICHHS BiJl MacHBY) HNPUPOJHOTO KaMEHIO, L0 CYTTEBO BIUIMHE Ha KiHIEBE
3Ha4YeHHs KoMepIiitHoro 06’emy 6moka. 3rigao 3 ACTY b B.2.7-59-97, HeoOxigHO BigHIMATH Bif KOKHOI TpaHi
BITHCAHOI MOJeJIl OJIOKA 10 5 CM.

3 METOI0 OTpUMaHHSA HEeOOXiTHMX KOOPIMHAT TOYOK TOBapHOTO Oyioka (00’€kTa 31oMKH) Oyna BHKOHAaHA
HazeMHa OUppoBa (OTOTEONONITHA 3iHOMKa TOBapHOTO ONOka Ha JIe3HHWKIBCBKOMY pOJOBHIII TpPaHITIB
UQPOBOIO0 HEMETpUIHOI Kameporo Samsung S1050 i reomomitom 2T30I1. [y moeqHaHHS TUPPOBOI KaMepH 3
TEOIOJIITOM 3aCTOCOBYBAJIOCH PO3POOJICHE aBTOPOM 3HIMHE KPIIUICHHS 3 JIA3EPHOIO PYJIETKOO 1 MMIIHIAPUIHUM
piBHeM. [laHuii mpUCTPiii-KpiMJIeHHs NPU3HAYEHHUI JUIsl CHHXPOHI3alii pyXy TeoJoiTa, KaMepy Ta BUCTABJICHHS
mdpoBoi kamepu 3a piBHEM. 3aralibHUH BHUIJISL] KpPIIUICHHS Ta OCHOBHI HOro KOHCTPYKTHBHI €JIEMEHTH
300pakeHi Ha PUCYHKY 2. BibIll BUCOKY ONEepaTHBHICTh 3HOMKH, CKOPOYEHHS Yacy MOJbOBUX POOIT i MEHIIUI
00CsI reofe3nYHUX OOYHUCICHb MOXIIMBO JOCSATTH BUKOPHCTaHHAM JazepHoi pynetku Bosch DLR-25 3
JIANbHICTIO BHUMIpIOBaHb 25 M 1 TMOXMOKOI 2 MM, siKa € Hai0Oinpll NPUAATHOI JUIS NPUHHATHX YMOB
(hoToTEOMOMITHOT 3HOMKH 1 32 BiTHOIICHHSIM I[iHA—AKICTb.

[oemnanns mazeproi pymetkn Bosch DLR-25, teomomita 2T30I1 i mmdpoBoi HeMeTpudHOI KaMepH
Samsung S1050 Ha Kap’epax AEKOPATUBHOTO KaMEHIO JJIS 3MOMKH IOAPOOHIE € ONTHMAIbHUM BapiaHTOM 3a
BapTICTIO 1 TOYHICTIO, OCKIJIbKU BiJCTaHi OyIyTh BHUMIpSHI 3 TOUHICTIO 10 2 MM, KyT — 3 TouHicTiO 10 30", a
JUCTOPCiiTHI MOXHUOKY 3BElICHI 10 MIHIMYMY 3a paXxyHOK IOTIEPEeTHHOTO KalliOpyBaHHS KaMepH.
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udposa ¢ortoTeononiTHa 3iioMKa 00’€KTa NOCIHIIKEHHS BHKOHYBaJlach 3 Pi3HUX OOKIB, BIJIIOBIZIHO 10
METOMKH, omucanoi B poooti [8]. O0’ekT doTorpadyBaBcs 3 YOTHPHOX TOUOK, IO 3a0E3MEUMIO HEOOXiTHY
TOYHICTh MOOYHOBH TpuBUMIipHOI Moxeni. [lomepenHpo miHiMHI po3mipum Oioka OynH BHMIPSHI MipHOIO
CTaJICBOIO PYJIETKOIO0, TOOTO KIIACHIHUM KOHTaKTHHM CIOCO0OM, 0COOIMBOCTI SIKOTO PO3TIIHYTI B podoTi [15].

Bincranb 70 06’€KTa 3HOMKH OOMpanach 3rigHO 3 BHCHOBKaMH [12, 13], me omTHManbHUMH PO3Mipamu
TUTOIAIKH [T 3HOMKH TOBapHUX OJIOKIB € AOBXHHA 12 M 1 mupuHa 8§ M, TIPH SKUX 3a0e3MeUy€eThCS ONTUMANIbHA
BifcTaHb (hoTorpadyBaHH:], KyT KOHBEPTeHIIii Ta MAKCHMAJIbHA IDIOIIA 3aII0BHEHHS 3HIMKiB. CXeMa BHKOHAHHS
3HOMKH 300pakeHa Ha PUCYHKY 3.

3a pesynbraTaMu HazeMHOI HH(PPOBOI POTOTEONOMITHOI 3HOMKH OTPUMAHO KOOPJAMHATH TOYOK TOBAPHOTO
010Ka, sIKi 3rpyNoOBaHi MO TpaHsiX, 10, B CBOIO Yepry, 3rpymnosani mo pedpax. [loganpma o6pobka oTpuMaHux
JAHUX TOJArae y BHOOpI BIANOBIIHOTO MNPOTPaMHOIO KOMIUIEKCY OOpOOKM BHXIIHUX JaHHX, IMOOYZOBH
TPUBUMIPHOI MOJIeNIi Ta 00UHCIIeHHs 11 00’ eMy.

Cepell porpaMHOTO 3a0€3MCUCHHS, SIKE JO3BOJISE BH3HAYaTH 00’€MHU TipChKOI MacH i OKpeMHX 00’€KTiB
Kap’epy 3a pe3yJbTaTaMy reoie3udHol 3iioMku, ciin Buaimuti «Credoy, «Civil3Dy», «Pythagoras», «AutoCady,
«K-Mine» [5], «Camapay», «TopoCad», «Ceonics», «Land Desktop». Bci mepepaxoBaHi mporpamMu paxyroTh
00’eMH OIHAKOBO, OCKITBKH B IX OCHOBY 3aKJIQACHWH OAWH i TOH K€ alrOpHTM, TOMY TOYHICTh BH3HAYCHHS
00’eMy 3aJIeKUTH BiJ SIKOCTI 3HOMKH, a HE BiJl alTOPUTMY IIPOTPAMH.

[ToOymoBa TpuBHMipHOI MoOAeNi TOBapHOro OJOKa 1 BH3HAYCHHA HOro o00’eMy 3a pe3ymbTaTaMu
($OTOTEOOIITHOI 3HOMKHM BHKOHYBaIHCh y Tporpami «K-Mine» i «PhotoModeler». Anroput™m BU3HauYeHHs
00’emy B mporpami «K-Miney» HaBeIeHUIT HIKYE.

Ipu iMIOpTi KOOPIUHAT TOUOK OJioKa 3 (aitny manux (popmar CSV) 3amaroThes Taki mapamerpu 00’ €KTa!
ki1ac — 3JI-TekcT, map — TOYKH, TUI IMIIOPTY — B OKpeMi 00’€KTH, KyT IMOBOpPOTY, MacIITa0yBaHHS Ta
BIAMOBIAHICTh TOJNIB. Pe3ynmpTar iMmopTy koopauHat 300paxkeHuii Ha pucyHky 4. [lis moOymoBum Mmozedni
KOPHUCTYEMOCH TeTpaeApalbHOI0 TpiaHryisuieto («bmoyna Moaenb»—«Onepauis 3 kapkacamn»—«TeTpaenpansHa
TpiaHryJsnis»). B pe3ynbpraTi oTpuMaeMo BUXIIHY MOJENb, Ky HEOOXIIHO BiIpeaaryBaTu 3a JOIOMOTOO
¢ynkmii «BuganeHHs TerpaenpiB». HacTymHUM eTamoM € KOHBepTallis MOJENI i3 TeTpaeApiB y KapKacH,
0o0’eqHaHHSA KapKaciB Ta BHW3HA4YCHHA 00’eMy Omoka («bmouna Monmemb»—«Po3paxyHOK 00’emy OI09HOL
Mozeniy»). Pe3ynpraT moOyaoBH TPUBHUMIPHOI MoJeli ToBapHOTO Onoka B mporpami «K-Mine» 300pakeHuil Ha
PHUCYHKY 5.

BT R = iy G
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Puc. 4. Modenv mosaprozo b6noka nicis imnopmy xoopounam y npoepami « K-Miney:
a — Macue mouok, 6 — KapKacHa cimka
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Puc. 5. Tpusumipna modens mosapnozo 6noka ¢ npoepami «K-Miney

B pe3ynprati 00poOKH TaHUX, OTPUMAHHX ITICIsI 3HOMKH OJIOKA, 1 TOOYJOBH HOTO TPUBUMIPHOI MOJEIi B
nporpami «K-Mine» Gy110 Bi3HaueHO 6pyTT0-00"€M G110Ka 5,682 M, HeTT0-00"€M 5,169 M° i KOMepLiitHui
06’em 4,731 M°.

o ocHoBHUX MOXkIHMBOCTe# 1 mepeBar «K-Miney ciifg Bigaectu [5]:

— naus pilleHHS  CHellialbHUX 3aBjaHb TipHUYOro BHpoOHMnTBa B  cepenoBumni  «K-Mine»
BUKOPHCTOBYETBCSI MaTeMaTHYHHMH amapar aHaJiTUYHOI IPOCTOPOBOi reomerpii. Pe3ymbTaTH po3paxyHKIB
30epiraroThes B TAOIHIAX 0a3u MaHMX;

— HasBHICTh 3aCOOIB aHAJITHKW, B TOMY YHCJI NOPIBHSUIBHMN aHaJi3 IUIAHOBUX 1 (DaKTMYHHMX IOKa3HUKIB
poboTH Kap’epy, 00K BUIOOYTHX 1 TIOTAIICHUX 3al1aciB, aHai3 3AIHIIKIB rpChKOT MacH Ta iH.;

— o00poOka JaHWX AWCTAHUIMHOTO 30HAYBAaHHS 1 JIa3epHOrO CKaHyBaHHS. BukopucTaHHs Juis 3HOMKH
BUMIipIOBaNIbHUX TpwianiB 3 GPS no3Bonse mpakTHYHO B peanbHOMY 4Yaci IeperaBaTd JaHi 3HOMKH Ha
UEHTPATBHUHA TPUCTPIH;

— MOXIIMBICTh IMIBHAKOTO MOUIYKY O 0a3i TaHWX 3HOMOK Oyab-sIKOr0 00’€KTa 3 KOOPINHATAMH;

— MmArotoBKa, (GopMyBaHHSA 1 BEICHHS CIEIiaibHOI TpadidHoi HOPMATHUBHOI 1 JOMATKOBOI 3BITHOI
JIOKYMEHTAITI1.

3 Meroro onruMizarii poboru nporpamn «K-Mine» s kap’epiB A€KOpaTHBHOTO KaMEHIO MPOIOHYETHCS
BUKOPHUCTATH HABEICHUIA BHIIC aJITOPUTM OOYUCICHHS KOMEPIIHHOTO 00’€My OJIOKIB i CTBOPUTH HOBY (HYHKIIIFO
«Po3paxyHOK KOMepIliiiHoro 00’emy Oyioka». Pa3om 3 1M, CJIiJi BpaxOBYBAaTH TEXHOJIOTIIO BiIOKPEMIICHHS
MOHOJIITIB BiJf MacWBy Ta PpO3IUICHHS MOHONITIB Ha OJIOKM /I BHU3HAYEHHS 30HH [OBEPXHEBOI
MIKpOTpILIMHYBATOCTI Ta SIKICHOro 00’eMy ToBapHOro Osoka. B Hamomy Bumajaky Tpu rpaHi Oioka Oyiu
BIZIOKpEMJICHH] aJIMa3HO-KaHATHUM OOJIaJHAHHSM, SIK€ HE CHPUYUHSIE 30HU MMIJBUIIEHOT MIKPOTPIMHYBATOCTI 1
MIJIBUIIY€ 3HAYCHHSI IKICHOTO 00’€My, Ta TPH rpaHi Oypo-KIIMHOBHM CIIOCOOOM, SIKMI CTBOPHUB 30HY ITiIBUILIEHOT
MIKpPOTPIIIMHYBATOCTI MHPHHOK 1,6-2,5 cM. [loKka3HUKH MiKpOTPIIIMHYBATOCTI BH3HAYAIOTHCS METOIAMU
TIpHUYOT KBAIIMETPI, sIKi pO3TISTHYTI B po6oTi [11].

CTBOpeHHsT TPUBHMIpPHOI MOJEN 3a pe3ynbraramMu (OTOrpaMMETPUYHOT 3HOMKHM BHKOHYBAJIOCH Y
nporpamHoMy cepenoBuili «PhotoModeler Pro 5». Ilporpama mo3Bosisie CTBOPIOBaTH BHUXIIHI TPUBHMIpHI
MOJIeT [UIIXOM NEepEeTBOPEHHS JABOBHMIpPHOI iH(pOpMaii, Ky MICTATh IM(POBI 3HIMKH, Y TOYHO PO3paxoBaHi
TPUBHMIPHI TOYKH, JiHII 1 ruronHH. OCOOIMBOCTI CTBOPEHHS TPUBHUMIPHUX MOJENiell TOBapHHX OJOKIB i
HACTYITHE BHW3HAYeHHs ix 00’emy B mporpami «PhotoModeler Pro 5» posrmsayto B poGoti [14]. Pesymprar
00poOku udposoi 3iiomku B «PhotoModeler Pro 5» 300paxenuii Ha pucyHKy 6.
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Puc. 6. Tpusumiprna modens mosapnozo o1oka 6 npozpami « PhotoModeler Pro 5»

Ha cporomui Ha kaMeHEeBHIOOYBHUX IMiJIPUEMCTBAX YKpAiHU BiJACYTHS NOKYMEHTAIlisl, Ska O BMIIIyBaia
MIOBHY TEXHIYHY, T€OMETPUYHY 1 Bi3yaJbHy iH(GOpMAILIO NMPO TOBapHHUH OJOK, K 00’€KT KyIiBII—TIPOJAXKYy.
TpaauuiiiHo 0a30Bi MapamMeTpy TOBApHOTO OJIOKA MOKa3ylOTh HOro MapKyBaHHS, SK€ HAaHOCHUThCS (apOoro i
BUKOHYETBCSl Ha Kap’epax mHo-pizHomy. [Ipukiian MapKyBaHHS 300pa)KeHUI Ha PUCYHKY 7, KU MICTHTh JaHi
JIMLIE TIPO Macy, po3MipH 1 HoMep 0JI0Ka, a Ha JISSIKMX Kap epax B3arali Jiiie Homep Oyoka.

Puc. 7. Mapxysanns 610Kig Ha kap €pax 0eKkOpamusHo20 KaMeHio

Tabauys 1
ITlacnopm mosaprozo 6aoka Jle3HuKiecbk020 podosuwa 2panimis
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MapkyBaHHs 010Ka

No 63

Hudpose 300paskeHHs1 TOBAPHOTO
OJoka

mpiwuKa =
o~
B
Mopgenb 0J10Ka 32 JTaHUMHA
Ha3eMHOI IIIQPOBOI
CTEPEO3HOMKHU
oD
Herrto 5,169 m°
00’em O110Ka Komepuiiinnit 4,731 M°
SIkicHuit 4,669 Mm°
. BpyrTo 2101 x 1630 x 1662
Poswipu Gr0xa LxBxH, mm Herro 2022 x 1630 x 1574
r 5 - 1 1 i v \Y% VI
byHa BIOKa 38 05 EMOM >50 | 35150 20135 | 10120 |0,71-1,0| 0,01-0,7
) «A» «B» «C» «D»
Kna siocti <15% <30 % <50 % >50 %
Monens nudposoi kamepu Samsung S1050
Mogenb 3HIMaJIbHOTO HpUiIaLy teopomit 2T30I1

TpilyHu: BUSIBICHO OJIHY TPILUHY
[apaMerpu TpIlIKH: TOBXKUHA TPIilMHK 16 cM, TinbuHa 23 cM, mupuHa 0,008

cM;

HedexTu PynHi BKIFOUEHHSI: HE BUSBJICHO
30HHM Hi/IBUIIEHOT MIKPOTPILMHYBATOCTI:
F — 00yMOBieHa BUKOPUCTAHHSIM TiIPOKINHOBUX YCTAHOBOK, CePE THS
mupurHa 3084 1,6-2.5 cM
JleKopaTHBHICTh II knac (mekopaTHBHMIA)

Texnouorist BUIOOYTKY

anMa3zHO-KaHATHA, Oypo-KIMHOBA

OnTuManbHUN HaIIPSIMOK
PO3NMIIOBAaHHS

B3JIOBXK S

Po3mipu cisiba LxH, Mm

1952 x 1480

BigcyTHICTh MacrnopTiB TOBapHUX OJIOKIB MPU3BOJHUTH 10 BUHUKHEHHS KOH(IIKTHUX CHTYaIiil 1 CIOPIB MiXK
MOKYIMIEM 1 TPOJaBLEeM 3 MPUBOJY TOYHOCTI 1 JIOCTOBIPHOCTI BHMIPSHHX TI€OMETPUYHHX PO3MIpiB OJIOKa,
HassBHOCTI B HbOMY IIPUXOBAHUX TPIMIMH-Ae(eKTiB Ta IHIMX (i3UKO-TeXHIYHUX HapaMeTpiB. Bei wi ¢akropu

00yMOBJIIOIOTh  JIOUIJIBHICTh BIPOBADKEHHS IACIOPTIB TOBAPHUX  OJIOKIB,
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KaMEHEBHJIO0OYBHOTO BUPOOHMIITBA Ta JIO3BOJIUTH CIIPOTHO3YBATH MOXJIMBI SIKICHI 1 KUIBKICHI BTpaTH
NPUPOJHOTO KaMEHIO, a TaKoX CIPOCTUTh 1 HaNAIITYe JOKYMEHTOOOIr, omepauii KyHiBII—TIpOAaxy Ta
€KOHOMIYHI BiTHOCHHU Mi>K BUPOOHMKOM i1 KIHIIEBHM CII0)KHBAYEM.

[Tacnopt moBHHEH CKIamaTHCS 3 KOMEPIIIHOTO, TEXHOJOTIYHOTO i KaMepallbHOTO PO3MIiJB, SIKi TIOBHOIO
MIpOI0 HAaWOIMBII TOYHO 1 MPO30pO BimOOpaxkaroTh BCIO iH(OpPMAIiI0 MPO KOHKPETHHWH TOBapHHi OJOK Ha
T ATIPHEMCTBI.

Komepmiitauii po3fin MICTHTH Taki NMOKa3HWKH: Ha3Ba POJOBHUINA 1 THI KaMeHIO, HOMep Oioka, HOro
BisyanpHe (OTO i TPUBUMIpHA MOJEINB, 00’ eMu (OpyTTO, KOMEPIIHHNMN, AKICHHUI), pO3MipH, KJIac SKOCTI 1 Tpyma
O5oka, HasiBHICTh Te()EKTIB Ta IliHA.

TeXHOMOTIYHUIA PO3IIT MICTUTh TaKi MOKa3HUKH: TEXHOJIOTIS BIIOKPEMJICHHS JaHOTO OJIOKA B MACHBY, Bij
SKOT 3aJIe)KHUTh ITUONHA MIKPOTPIIIMHYBATOCTI MOBEPXHI OJIOKA 1 BIAMOBITHO SKICTh OONHUIIOBAIBLHUX BUPOOIB,
AKi OyyTh BUTOTOBJICHI 3 JJAaHOTO OJIOKA; MOKa3HUK TEXHOJIOTTYHOCTI; ONTUMAJIbHUI HAIIPSIMOK PO3MMIIOBAHHS
6s0Ka (B3OBXK BIAMOBITHUX TPILIMH); po3MipH 1 BUXi cist0iB (ToBIIMHOIO 20 i 30 MM); 1€KOPaTUBHICTb.

KamepanpHuii po3aian MICTHTH Taki NOKa3HUKH: mapameTpu LudpoBoi 3ifomku Onoka (T nUpoBOi
KaMepHd, (OKyCHa BifcTaHb, KOOPAWHATH TOJIOBHOI TOYKH, IWUCTOPCISA), MapaMEeTpH TEOTOIITHOI 3HOMKH (THI
TEOJ0JIITa, TOYHICTH 1 CIOCIO 3HOMKH), KOOpAWHATH TOYOK pedep, OTPUMAHWUX HpH 3HOMII OJ0Ka, 3a SKUMH
OyayBanace TPUBHUMipHA MOJIENb i BU3HAYAINCH 00’ €MHL.

[Tacnopt ToBapHOTrO OJOKa MOBHMHEH BKNIOYATHCSA B O(DimifHY MOKYMEHTALil0 Kap’e€py, 3a CKIAIaHHA i
OHOBJICHHS sIKOTO Oyne Biamosizatu Mapkmeiaep. [Ipukian macrmopra ToBapHOro 0J0Ka HAaBEICHHWH B TaOJHII
1.

BucnoBku. Ilporpamuunii kommiekc «K-Mine» 103Boisi€E aBTOMAaTU3yBaTH TIPHUYO-TEOMETPHYHI
pPO3paxyHKH, OpraHi3yBaTH BEACHHS TIPHUYOTEXHIYHOI JOKYMEHTAIll, CTBOPIOBATA KOMIUICKCHI CHCTEMHU
YIpaBJiHHS TipHUYUMH poboTamu. Buxopucranus reoindopmaniiinoi cucremu «K-Mine» miBHILYye TOYHICTH
PO3paxyHKiB, CKOPOUYYE B JICKIIbKA Pa3iB BUTPATH Yacy HAa BUKOHAHHS 0a30BUX OMNEpalliii mo 3iomili i 00pooIri
JIAHUX, L0 YK€ BaXJIMBO B yYMOBaxX IHTEHCHBHOIO TipHMYOro BHpoOHHITBA. OTXE HAa OCHOBI METOIUKH
BHU3HAYCHHSI KOMEPIIIHOTO 00’€My TOBapHHX OJIOKIB 3 BHKOPHCTAHHSIM JIWUCTAHIIHHUX 3ac00iB 3HOMKH,
mudpoBoi  oTtorpaMMeTpii i TPUBHUMIPHOTO KOMIT'IOTEPHOTO MOJENIOBAHHS OyIH OTpHMaHi 3HAYCHHS
KOMEpIIHHIX 00°€MiB TOBapHOTO 6710Ka B mporpamax «K-Mine» — 4,731 m® i «PhotoModeler Pro 5» — 4,780 m°,
Po36ikHICTs MK 3HAYCHHAMH HeTTo-00’eMy B «K-Mine» (5,169 M%) i Herro-06’emy Gi0Ka, OTPHMAHOTO
KJIACHYHUM BHMIPIOBAaHHAM CTaJBbHOIO pyneTkoro (5,31 M3) ckiamae 0,14 M3, mo craHoBuTh 2,6 %. OnHuM 3
TOJIOBHMX HEJOMIKIB KJIACHYHOTO BHMIPIOBAHHS € CKJIaJHICTh BH3HAUCHHS 1 BpaxyBaHHA HPSMOKYTHOCTI
(HemapasaeabHOCTI MPOTHIICKHUX IpaHeit) 0J10Ka, 110 PU3BOIUTH 10 3aBUIICHHS 3HAYCHb KOMEPIIIHHOTO 00’ €My
1 MiABUIIEHHS TPYIOMICTKOCTI HOT0 moAaibiiol o0poOKy.

ABTOMarH3allisi NpOIeCy BU3HAuYCHHsS 00’e€My OJIOKa 1 CTBOPEHHsS IOro TPUBMMIpDHOT MOjeNi JO03BOJIHTH
BIPOBAJINTH Ha Kap’epax JIeKOPaTHBHOTO KaMEHIO NacOPTU3aLli0 KiHIIEBOT TOBAPHOT MPOTYKIIil.
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Jlepnubkuii B.I'. YipaBiiHHs SKICTIO 1 macnopTH3aist 0JI09HOT MPOAYKIIT Ha Kap epax JIeKOPaTUBHOTO
KaMEHIO Ha OCHOBI HazeMHOT 1iidpoBoi (poToTeOR0MITHOT 3HOMKH

JleBunbkuii B.I'. YrpaieHue ka4ecTBOM U MAcIOpTU3AIHs OJIOYHON MPOAYKINK Ha Kapbepax AeKOPaTHBHOTO
KaMHS Ha OCHOBE Ha3eMHOH mH(POBOH (POTOTEOTONMUTHON CHEMKI

Levitskiy V.G. Quality management and certification of block production on quarries of decorative stone on the
basis of surface digital phototheodolitic survey

VK 622.1:622.83+622.35

YnpaBjieHne KadyecTBOM W NACOPTH3ANMS OJO0YHOH NPOAYKIMH HA Kapbepax JIeKOPATHBHOIO
KaMHSl Ha OCHOBe Ha3eMHOii uugpoBoii pororeonouTHoi cremkn / B.I'. JleBnukuii

PaccMoTpeHHBIC OCHOBHBIC 3a7a4ydl U MPUHIUIBI TPEXMEPHOTO MPOCKTHPOBAHUS W MOJCIUPOBAHUSI
TOBapHBIX OJOKOB. BrimomHeHa Ha3zeMHass (OTOTCONONMTHAS ChEMKAa TPAHUTHOTO TOBApPHOTO OJiOKa
JIe3HMKOBCKOTO MECTOPOXKICHUS C MPUMEHCHHEM CICIMAIbHO pa3pabOTaHHOTO KPCIUICHHS JUIS COCTUHCHUS
TeoonuTa M IM(POBOI KaMepbl, HA OCHOBE KOTOPOW MOCTpPOCHHAs IM(poBas TpeXMEpHas MOJECIb OJIOKa.
Pa3paboTaH anropuT™ BEIYUCICHHSI KOMMEpUECKOro o0rema ToBapHOTo 610Ka. COCTaBlIeH MacIopT TOBAPHOTO
OJI0Ka ¥ paCCMOTPEHO OCHOBHEIE €TI0 COCTABHEIC.

VK 622.1:622.83+622.35

Quality management and certification of block production on quarries of decorative stone on the
basis of surface digital phototheodolitic survey / V.G. Levitskiy

The considered main objectives and principles of three-dimensional design and modeling of commodity
blocks. Land phototheodolitic shooting of the granite commodity block of the Leznikovsky field with application
of specially developed fastening for connection of a theodolite and the digital camera, on the basis of which
constructed digital three-dimensional model of the block is executed. The algorithm of calculation of commercial
volume of the commaodity block is developed. The passport of the commodity block is made and is considered
the main its compound.
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