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PELEH3UA

Ha JUCEePTALlMOHEH TPy

110 npo¢deCHOHASHO HanpaBJeHHe 5.7 “ApXUTEKTypa, CTPOUTEJICTBO U reo‘,&e&uﬂ“

JIOKTOpPCKa nporpama ,MapkiuaigepcTBo”

Asmop Ha ducepmayuoHHusi mpyd: mar. uHX. Kpemena 'eopruesa lllepesa

Tema Ha ducepmayuonHusa mpyd: “MOHUTOPUHI TMPU EKCIIJIOATALUA HA
OTKPUTU PYJHUIIMU YPE3 HA3EMHO
JIABEPHO CKAHUPAHE*

Peyenzenm: npod. a-p unx. UBaiiio 'eoprues Konpes

PeneH3usiTa e Bb3J0OXKeHAa Ha 3acejaHue Ha HaydHOTO KypH, yTBBPAEHO CbC CbC
3anoBeg N2 P-1116 ot 05.11.2018 r, Ha ocHoBaHue Yn.4 (2) oT [IpunoxeHue 4 Ha [IpaBusia 1
NpoLeAypH 3a NpUeMaHe U O6yYyeHHe Ha JOKTOpPaHTH U npojgo6uBaHe Ha OHC ,zokTop“ B
MTY ,Cs.UBaH Puscku“. Hactosmara peneHsus e cbobpaseHa ¢ MHCTpyKuusa - ,IlpaBusia u
NpoLeAyPH 3a 3aeMaHe Ha aKaJleMUYHHU AbxHOCTH B MI'Y ,,CB. UBaH Puacku®.

I. KpaTku 6MorpadvyHM AaHHHU 32 AOKTOPAHTAa

Mar. wunx. Kpemena IllepeBa 3aBbpliBa YHHUBepcMTeTa 10 ApXHUTEKTypa,
CTPOMUTEJICTBO U reoze3uss B nepuoga 2008 - 2012 r., ¢ npodecroHaHa KBanubHKaLKS,
MaructTbp UHxeHep no reofe3svs. Ot 01.11.2014 r. e Ha3HayeHa 3a ACHCTEHT B KaTejpa
»,MapkuaigepctBo ¥ reozge3us“ B MI'Y ,CB.MBaH Pusicku“. PaboTu CbC cnenuHaiv3vupaHu
codTyepH U CbC CbBPEMEHHH re0/Ie3U4eCKH HHCTPYMEHTH.

3auncsieHa e cbc 3anoseg Ne P-675/29.06.2017 r. 3a JOKTOPaHT Ha CaMOCTOATENHA
NoAroToBKa No npodecHOHaNIHO HanpaBJieHue ,ApXUTEeKTypa, CTPOUTEJICTBO U reofie3us” no
JOKTOpCKa mporpama ,MapkuaijepcTBo, ¢ Hay4yeH pbkoBoauTen gou. A-p CraHuc/aB
Hoppaanos Tonanos.

OTuyucneHa e c mpaBo Ha 3auuTa, cydTtaHo oT 29.10.2018 r. cbc 3anoBexn Ne P-
1115/05.11.2018 .

B Tabsupa Ne 1, B cborBercTBUe C [lpusoxenue 6 ot I[IpaBusaTa, ca JaZeHHU
MUHHUMaJIHUTE W3WCKBAaHHUS M KPUTEpUHU 3a OpoH HayyHH TpyZOBe NpH OTKpPHBaHE Ha
npoueaypa 3a npujo6HBaHe Ha oOpa3oBaTesJHAa M Hay4yHa CTeNeH ,JOKTOP“ U TAXHOTO
U3II'bJHEHHE.



Ta6auna Ne 1.

U3uckBaHusa OHC HU3nmbiHeHne
»JAOKTOp“
00611 6poii Ha HAYYHUTE TPYZAOBe 3 7
- B T. 4. OpOM CTaTHUH B peLeH3UpaHH CIIMCaHHUA 1 o
- B'T. Y. OpOi CaMOCTOSITEJIU TPYyZOBE 1 2
- BT. Y. OpOH JOKJAaAU HA MeX/AYHApPOJHH U 1 3

HalMOHAJIHU KOHI'PeCH U KOH(epeHLUHH

- B T.4. 6pO¥ CTaTHUU B MEXAYHAPOAHHU CIIUCAHUS 0 1
Kksac A ( ¢ uMnakT pakTop)
Bpoii uutupaHus 0 0

OT u3snoxeHoTO no-rope ciaenBa, ye 3PACPB u [IpaBusiHMKa 3a HETOBOTO MPHJIOKEHHE
B MI'Y ,CB.MBaH Pusicku“ e cnaseH npu HacrosiljaTa npoueaypa U KaHAWJAATHT Mar. HHX.
KpemeHna lllepeBa otroBapsi Ha usuckBanusita Ha 3PACEP v npaBunnuka Ha MI'Y ,CB:UBaH
Puicku“.

II. O6mu JaHHM 3a AUCEPTALMOHHHUA TPYA,

[IpeacTaBeHUAT AucepTalUOHEH TPYZ CbABbpxKa 123 CTp. TEKCT, pasjesieH B CAeJHUTe
pa3zsenu: YBoA, AKTyaJHOCT Ha npo6Jsema, O6ekT Ha u3caefBaHeTo, MeTtoau Ha
uscaensaHeTto, llen Ha aAucepTayuoHHUS TpyAd, TeoperhuHa dact, [IpakTH4yecka 4acr,
3akJstoueHue, [I[peTeHyyu 3a npuHocy, [lydbaukauuu v U3nosisBaHa siMTepaTtypa.

JlicepTalHOHHHUAT TPYA € 60raTo UICTpUpaH ¢ Hag 150 ¢urypu, cxeMu ¥ TabJIHLH OT
TepeHHU HabJII0/jleHHs, ©3MEepPBaHHUA U aHaJIU3HU.

B siuTepaTypHaTa cnpaBKa ca Noco4yeHH 92 3aryiaBus, OT KOUTO 3 Ha KHpHJIHLA.

B MeTOAHYHO OTHOLIEHWEe, AUCEPTALUOHHUAT TPYA € JIOTMYHO U TNOCJeL0BaTeJHO
CTpyKTypHupaH. [IpaBusHO e feduHUpaHa LieJsTa Ha paGoTHaTa Te3a. Pellenu ca rojsim 6pon
TEOPETHUYHU W MPAKTHUYECKU 33a4a4d B pa3/IM4YHA MHUHHO - TEOJIOXKKH YCJIOBHS, KOHUTO
Jl0Ka3BaT Te3UTe Ha aBTopa.

IIl. CbcTOAAHHE U AKTYAJIHOCT Ha nNpoGJjieMa

JlMcepTaLiMOHHUAT TpyA pasriexzja ejHU CbBPEMEHHHM TEXHOJIOTUYHH pelleHU,
kouTto npeasara LIDAR - TexHosiorusTa 3a ¢opMupaHe Ha NIpOCTPAHCTBEHO NO3ULMOHUPAHU
NCEBJ0 KOHTUHYaJHU MOJEJM Ha peasHd NMOBBPXHUHHU. TeXHOJIOTHATA € U3KJIYHUTENIHO
edeKTHUBHA 3a MOHUTOPUHT MPH eKCIJI0aTauusaATa U MOJeJMPAHeTO Ha 3eMHU MacH, KaKTo H
3a KOMIUIEKCHO W3CJIe[jBaHE Ha CKaJHM MacuBH. [I'bJHOLEHHOTO MNpH/IaraHe Ha TasM
TEXHOJIOTHUSA Mpejnosiara HEeHHOTO JeTaillJIHO No3HaBaHe, 3a Aa ObJe rapaHTHpaHa B
MaKCHMaJlHa CTeleH JOCTOBEPHOCTTA Ha MOJiyYaBaHHUTe pe3yJTaTH U KOPEKTHOCTTa Ha
00yCJIOBEHUTE OT TAX U3BOJM U pellieHus. Bcsika ejHa 06/1aCT Ha NpUJIOXKEHHE Ha JIa3epPHOTO
CKaHHUpaHe OKa3Ba Crnenu$HUYHO Bb3JENCTBHE BbpPXY KpalHUS NPOAYKT OT CKaHHPAHETO —

BBBAEﬁCTBHe A€TepMHUHHUPAHO OT (l)I/IBI/IKO—MexaHI/I‘-lHI/ITe XdpPaKTE€pHUCTHKHU HA MaTepHaJa,
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u3rpaxian; o6eKTa Ha CKaHupaHe, aTMOChepHHUTE NapaMeTpH U KIMMaTHYHUTE 0CO6EHOCTH
10 BpeMe Ha CKaHUpPaHEeTO.

IV. O6xBaT Ha mpo6JieMHUTe B AUCEPTALMOHHHSA TPY/,

LleJl'ra Ha npejgJioxXeHaTa pa60Ta e Ja ce u3cjenaBaT Bb3MOXHOCTHTE 3a e(l)eKTI/IBHO
peasHO IMpuJaraHe Ha TLS - TexHoJsiorMsiTa B nponeca Ha ekKcCrJoataluuss Ha OTKPHTH

pyAHULIH
MacuBHU. B

¥ KapvepH, KaKTO M 3a M3CJeJBaHe Ha CTPYKTypHaTa HapyIIEHOCT Ha CKaJHH
pe3yJITaT Ha U3cJieiBAHUSATA Ce LieJIu:
Jla ce cb3jajaT NpeANoCTaBKU 3a ONTHUMHU3UPaHe HAa PUHAHCOBUTE Pa3XxoH MpPH
M33eMBaHEeTO Ha CKaJiHa Maca ¥ OTYUTAHETO Ha U33eTHUTe 06eMH;
Jla ce 060c06AT M O6GOCHOBAaT peaJHHM aApPryMeHTH 3a akTyaJHu3HpaHe Ha
ocTapsJlaTa HOpMaTUBHA 6a3a B CEKTOPa;
OcbBpeMeHsiBaHe W O6GOraTsBaHe Ha TEXHOJOTMYHHMA apCeHal Ha CKaJHH
MacHBH.

HU3caeaBaHusTa ca CTPYKTYPpHPaHH B 2 OCHOBHHU 4aCTH - TeopeTHYHa U IpaKTH4€eCKa

4acCT.

TeopeTH4HaTa 4acT ce CbCTOU OT 6 TOYKHU:

B mbpBaTa e pasrJsieiaHa CbLUIHOCTTA Ha TexHoJoruaTa TLS;

BbB BTOpaTa ca OMHCAHUM OCHOBHUTE NPHUHLUIMA W pasHOBHJHOCTH Ha
texHosorusaTa TLS (Terrestrial Laser Scanner);

B TpeTrara ca pa3rsieJaHy reOMeTPHYHHUTE aCleKTH Ha TOYHOCTHU NPU Ha3eMHOTO
JIa3epHO CKaHUpaHEe;

B yeTBbpTaTa ca onvcaHd (aKTOpHUTe, OKa3BalllM BJHAHHE BbPXYy TOYHOCTTA
Npyd Ha3eMHOTO JIa3epHO CKaHHpaHe, KaTo BJMUsIHHe Ha crneuupuyHHUTE
0c06eHOCTH Ha 00€eKTa, 3aBUCUMOCT MeXJy LIHWpHUHATa Ha JIa3epHHUSA CHON H
'bIJIOBOTO OTMECTBAHE Ha Jla3depHaTa IJaBa, PU3UKO -MeXaHUYHUTEe CBOMCTBA Ha
CKaHHUpPAHUTE NMOBBbPXHOCTH U BJUSAHUETO UM BbpXy TOYHOCTTA Ha pPe3yJITaTUTe,
BJMSIHHME Ha aTMOCPEPHHUTE YCJIOBHS, TEXHOJOTHUYHUTE CrieliuPHUKaLHH;

B nmeraTta e HampaBeH CpaBHUTEJIeH aHa/M3 Ha TexHojorusaTta TLS c apyru
Ha3eMHH MEeTOJU 3a onpejesisiHe Ha 06eMU U

B wecraTa TOYKa, ca ONKMCaHH €TAMKTE NMPU Cb34aBaHETO HA TPUMEpEeH MoJieJ Ha
TepeHa.

B NpakTU4ecKaTa 4acCT Ca ONNMCAaHU €EKCIIEPUMEHTH, OCHOBHO OpUEHTHPAaHHU K'bM aHaJIM3
Ha noaxoauTe 3a HU3YHUCJIEHHE Ha 06eM.

BbB

BTOpaTa 4acCT OT MpPaKTH4YeCKaTa 4acCT € OIHMCaH E€KCIEPHMEHT, KOWTO MOKa3Ba

KaKBO MpHJOXKEHHEe MMa TexHosorusita Ha 3D J1a3epHOTO CKaHHMpaHe NPH U3CJe/BaHe Ha
CTPYKTypHaTa HapyLI€HOCT Ha CKaJIHU MaCUBH.
Pasriiesanu ca Haxo4MLIA C Pa3JIMYHU BUZIOBE N0JIE3HU U3KONIaeMH, 2 UMEHHO:

HaxozMie 3a CTPOMTENIHH MaTepHaJd -  aJyBUAJHHU Hacjaaru (3arJMHeHH
nscbuu), “AuTumoBo 11

Haxopguie 3a CKaJHOOGJHMI0OBBYHH MaTepUai - BapoBuLH “Juonuco II”;
Haxopmiie 3a CTPOMTENIHM MaTepHaJH - NACHK U YakbJa “Epgen I17;

Haxopulie 3a CTpOMTENHU MaTepHa/v — BApOBULIM “MapkoBa MOruJa - LEHTBD”;



e Haxoauuie 3a CKaJIHOOGJHULIOBBYHHU MaTepHasii — BapoBUuLM “llapeBel”;

e Haxoauiue 3a fosoMur ,JlensH”.

PesyataTtuTe, npeacraBeHu B Tabsuuu 8.1 M 8.2 mosBosifiBaT JAa Cce HaNpaBAT
CleHUTe KOHCTaTaLuu:

— bpoart Ha 3acHeTHTe NOAPOOHU TOYKH NMPU HM3MOJ3BaHe Ha TexHosorusaTa TLS e ¢
II'bTH NO-TOJIIM OT 6POSl HAa 3aCHETUTe NOAPOOHHU TOYKHU ¢ GNSS - TexHoJIOTUSATA.
ToBa Mo3BoJisiBa 3HAYUTENHO NO-AETANJIHO U TOYHO Jia Ce MoJieJIipa CbOTBETHATa
NOBBPXHUHATA;

— Bwbrnpeku rosemuss 6poil NOAPOGHHU TOYKH, 3aCHEMAHETO C Jia3epeH CKeHep e
HampaBeHO C MMOMOILITa Ha eKHUII OT 2-Ma reo/ie3ucCTH, ,0KaTo npy u36opa Ha GNSS
- TEXHOJIOTHUSAITA Ca OUJIK HEOOXOAHUMH 3-Ma;

— BpeMeTo 3a u3MepBaHe NpH Ha3eMHOTO Jla3epHO ckaHupaHe (TLS) e HamaseHO
3HAYMUTEJIHO, KOETO 10 HEe/JBYCMHCJIEH HAaYMH N0Ka3Ba peAMMCTBOTO Ha METO/a;

— Texnonoruara TLS e cpaBHUTENHO HOB MeTO/, 3a U3MepBaHe, KOWTO rapaHTHpa
6bp30, TOYHO M ePeKTHBHO 3aCHEMaHe Ha TepeHa U MPELM3HO ONpejesisHe Ha
06eMu; ‘

— BBb3MOXHOCTTa 3a AMCTAaHLMOHHO H3MepBaHe eJUMHHHpPA HEO6XOAMMOCTTAa OT
paboTa B T.Hap. ,,0NacHU” 30HH;

— MH3snmon3BaHeTo Ha TexHoJIOrMsiTa JaBa BB3MOXHOCT 3a JedUHHpaHE U
U3I'bJIHEHHE Ha edeKTHBHA NporpamMa 3a MOHHUTOPHHI MpPH €EKCIJIoaTalMsl Ha
Kapuepy;

— CpaBHeHHETO, 110 OTHOLIEHHWE HA HEOOXOAUMHUS OGpPOM CleliHaJUCTH U BPEMETO 3a
peanusalus Ha reofie3U4eCcKMTe H3MepBaHUSA, e uU3LAA0 B mnoJs3a Ha TLS
TeXHOJIOTHUSATA.

AHa/M3bT Ha HAMYKaHOCTTA e BaXKEH eTall B Mpolleca Ha XapaKTepusupaHe Ha eJuH
CKaJleH MacuB, ThH KaTO Taka ce olpejesjs A0 rojiiMa CTENeH HEroBOTO MeXaHHWYHO
nosejieHre. ToBa e ¥ OCHOBHATa NPUYMHA NOBEYETO MUHHH HHXXEHEPH, KOUTO Ce 3aHUMaBaT
C aHaJIU3 Ha CKaJIHW MaCHUBH, Jla U3UCKBAT MaKCMMAJIHO JeTalJIHO U JOCTOBEPHO U3CJieIBaHe
Ha NYKHaTUHHUTeE B MacHUBa.

CBoMCTBa, KaToO MOCOKA M 'bI'bJl HA 3amajZilaHe Ha NYKHAaTHHHUTE, FPanaBoOCT H CPeJHHU
pasCToOAHUA MeXJAy OTJAeJHHUTe NyKHAaTHHH, Ca BaXHH 3a M3CJeJBaHe Ha CTPYKTypHaTa
HapyleHOCT Ha MacuBa. Ha Te3u xapakTepHH CBOWMCTBa Ha CKaJiHaTa Maca MoraT Ja 6baaT
NMPUCBOEHH METPUYHH XapaKTEPUCTHKH, KaTO Ce U3M0J3BaT pa3/IMYHU CTaHAAPTHU METOAH
3a M3MepBaHe M rpapuyHO npexacraBsiHe. OTJeNHUTE METOAH 3a PbYHO ONpejessHe Ha
NYKHAaTHHUTE MPUTEXaBaT CbOTBETHUTE NpPEAUMCTBA U HEAOCTATbIH, HO BCHYKH T€ UMaAT
HSAKOJIKO 061U HeJoCTaT'bKa:

— llpeacTaBAT ce HeMbJHM WM HU3KPDUBEHW JaHHH, MOpaj¥ TPYAHOCTH MpH
B3eMaHeTO Ha Npo6M, Hamp. U360p Ha MeToJ 3a B3eMaHe Ha Npo6H, YyOBellKa
NPHUCTPACTHOCT, FPELUKH HA U3IM0J3yBaHUTE HHCTPYMEHTA U T.H.;

— Puckosere 3a 1MyHaTa 6€30MaCHOCT HAa B3eMalljusl MPOGUTE YECTO ca 3HAYUTETHH.
He psaako u3aMepBaHMATa Ha MOJIETO Ce€ H3BBPUIBAT BBPXY ChIECTBYBallH
CKJIOHOBE WJIM 0 BpeMe Ha eKCIJoaTalMATa Ha KapuepH, B TYHEJH WK MHUHHH
paboTy;



— JJUpEeKTHHUAT JAOCTBI A0 CKaJHUTE MNOBbPXHOCTH 4YeCTO € TpyZeH WU JOpH
HEBDB3MOXEH, KOeTO caMo I0 cebe CH KOMIpOMeTUpa LieJus IpoLlec Ha
HU3CJie/IBaHE;

— MeToauTe 32 pbYHO OMNpejesisiHe HAa NYKHAaTHUHHUTE OTHEMAT 3HAaYUTEJHO BpeMe,
TPYZAOEMKH Ca U CJieJ0BaTEJIHO CK'bIIH.

CblecTBeHa 4acT OT AUCEPTALMOHHUSA TPYJ NpejcTaBJisiBa pa3Zie/'bT, pasrjexzaall
NpUJIOKEHUETO Ha TexHosiorusiTa Ha 3D Jsla3epHO CcKaHMpaHe IIpUd H3cCjle[BaHe Ha
CTPYKTypHaTa HAapyLIEHOCT Ha CKaJIHUTe MacuBH. TexHosoruaTa, 6a3rupaHa Ha 3D J1a3epHo
CKaHHpaHe MO3BOJIABA Ja ObJaT AeTaWJHO 3aCHeTH CKaJHU NMOBBbPXHOCTH, JOCTBIBT [0
KOUTO e orpaHu4eH. OCBeH TOBa, JIa3epPHOTO CKAHMPaHe B HEMOBUTE Pa3HOBHUHOCTH Cb3/aBa
npeANnoCTaBKY 3a eAMH O'bp3 M TOYEH aHaJIU3 Ha CUCTeMaTa OT NYKHAaTHUHU B CKaJIHUS MacCuB.
Haii-BaXXHOTO npeAyMMCTBO Ha TO3U METOJ, €, Ye 4ype3 HEeroBOTO IpUJjiaraHe Moxe Ja ce
NIOCTUTHE MHOTO BUCOKAa MJ'bTHOCT Ha M300pakeHUEeTO 4Ype3 BapHUpaHe C pa3jesuTesHaTa
CIOCOGHOCT, B 3aBHCUMOCT OT XapaKTepHHUTe OCOGEHOCTH U pa3Mepa Ha ob6ekTa.
CnenoBaTesiHO, MOXe Ja 6bJe cb3AazeH peanuctudyeH 3D Mozen Ha u3scaeABaHHA OGEKT,
OTJIMYaBall] Ceé C MHOTO BUCOKa pe30JII0LMsl U TOYHOCT. TOBa, OT CBOS CTpaHa, 6U MO3BOJIUJIO,
KaTO Ce U3M0JI3BaT pa3/IMYHU UHTEPINOJIALlMOHHU TEXHUKH, a O'bJle HanpaBeHa e/iHa TOYHA
PEKOHCTPYKIMSI HAa OpUTHMHAJIHATA CKaJIHA MOBBbPXHOCT noj, popmarta Ha 3D uHTepnosvpaHa
W 3arjiajleHa NoBbpXHUHA. Ype3 reomeTpuyeH aHasu3 Ha Ta3u 3D noBbpXHHUHA 6U GHUJIO
BB3MOXHO Jla ce HabJiloJaBaT pa3JUYHUTE Ipynd /KIbCTepyd/ OT NMyKHAaTHHHU B CKaJiHaTa
Maca. C nomoira Ha NOAXOASUIM AJMOPUTMH 3a KJI'bCTepU3HpaHe 000COOeHHTe rpynu
NyKHaTHHU 6HMXa MOTJIM Ja 6'bJjaT OYepTaHU aBTOMAaTU4YHO U Jja O'bJaT U34YUCJIEHU CPEJHUTE
OpHEHTALIMH Ha Te3W UJeHTUPULMPaHU IpynH. UYpe3 equH aetaisieH 3D Mogen 61Mxa MOTIH
Jla ce U3YHUCJSAT MHOTO TOYHO U Pa3CTOSHHUATA MEXAY OTAeJHUTe NyKHAaTUHU. OnpenesisHeTO
Ha MapaMeTpuTe Ha CHUCTEMHUTE NYyKHAaTUTH € OT KJKYOBO 3HavyeHHe 3a ePeKTHUBHOTO
M33eMBaHe Ha HaxoJMlleTa 3a A0OUB Ha CKaJIHO - 0GJUL0BBbYHU MaTepUasiy, B TO3U CMUCDHJI
paszenbT NpejCTaB/sABa Cb3/laBaHe HAa HOB MOJeJl, KOWTO pasiiMpsiBa HAYYHO —TNIPUJIOKHOTO
N03HaHHE B 06J1aCTTA.

OCHOBHUTE NpeTEeHLMH 32 IPUHOCH Ca CJeJHUTE:

1. U3BeseHH ca aHAJUTHUYHU 3aBUCUMOCTH, XapaKTepU3Upalld reOMeTPUYHUTE
acnekTd Ha TLS - TexHosorusTa. [eoMeTpuyHaTa TOYHOCT € CbOOpaseHa C
MeToza (MMnyJsiceH UaU pa3oB) 3a onpejesisiHe Ha pa3CTOSAHUE A0 KOHKpeTHa
TOYKa OCPEeJCTBOM Jla3epHaTa CKaHHUpallja CUCTeMa.

2. B pesyaTaT Ha nofpo6eH aHa/U3 ca OTKPOEHHU Hal-6J1aronpUsATHUTE YCJIOBHUS
3a CKaHMpaHe Ha JaJeH 06eKT (MJM Ha 4YacT OT Hero), B 3aBUCHUMOCT OT
HEroBUTe reOMeTpUYHU U GU3HNYEeCKU 0CO6GEHOCTH, HETOBOTO MO3ULMOHHUPaHe
CIpsIMO CKaHUPALOTO YCTPONCTBO, OT WUHTEH3UTETA Ha Jia3epHUA JBYU U
npeJBapUTeJIHO 3ajaileHaTa pe30JIIoLUs Ha CKAaHUpPaHe.

3. Ilo excnepuMeHTaJleH I'bT Ca A0Ka3aHU TEXHOJIOTHUTE npeaumMcTBa Ha TLS -
TEeXHOJIOTHUATA IpeJ, OCTAaHAJMUTEe HAaYMHH 3a- U34UCJsABaHEe 00eMMU Ha HM33eTa
CKaJIHa Maca, B IpoLeca Ha eKCIJoaTalus Ha OTKPUTH KapUepu UM Haxojullua
Ha TMOJIe3HU H3KOoMaeMH. AKLIEHTHPAaHO € BbpPXy HKOHOMHYECKUS eQdekKT,
00yCJIOBEH OT NPUJIaraHeTO Ha TEXHOJIOTHUSITA.



4. Tlo excriepyMeHTaJIeH I'bT € AokKa3aHa epeKTUBHOCTTA Ha Ha3eMHOTO JIa3epHO
CKaHUpaHe MpH HU3cjeiBaHe Ha CTPYKTYpHaTa HapylIeHOCT (M0COKa U 'bI'bJ Ha
3anaZjlaHe Ha MYKHAaTHHUTE) U U3c/eJBaHe Ha MJIOWHHUA KOeQHULMEHT Ha
HaMyKaHOCT Ha CKaJIHUSl MaCHB.

[IpuHOCHTE ca npaBUJIHO GOPMYJIMPAaHU U HAII'bJIHO TY IPHEMaM.

B 3aksioueHHeTO ca ONMMCAaHU OCHOBHUTE pe3yJTaTH OT MYJTH-AUCLUIJIMHAPDHHTE
u3c/eiBaHUS, KOUTO KaHAWAaTa Mar. UHx. KpemeHa lllepeBa e ussbpiina.

HaTpynaHuTe 3HaHHS M YMeHHs Ha JOKTOpPAHTA Ca MO3BOJIUJIM CaMOCTOATENHO Ja
AeduHMpa, pa3paboTH U peasiM3vMpa NOCTaBEHUTE 3aJla4yM M NOCTHraHe Ha rJlaBHaTa LieJ Ha
JUcepTalMOHHUA TpyA. ToBa e CBU/JETEJNCTBO, Ye €JHO OT OCHOBHHMTE HW3HCKBaHHUA Ha
3PACPE 3a nosyyaBaHe Ha o6pa3oBaTeHa M Hay4yHa CTeleH ,J0KTOp“ € H3II'bJHEHO.
3aAba604YEeHOTO pasrjexJaHe Ha JUCepTallMOHHUA TPYyJ MOKa3Ba, ye Mar. MHX. KpemeHa
[llepeBa e mosiokK/1a MaKCHMaJIHM YCUJIMSA Aa YCBOU M aJlaliTMpa Hail - JOOpHUTE CBETOBHH
NpPaKTUKHU. JJOKTOPAaHTBT € YCBOHUJI He CaMO TEOPETHYHHUTE OCHOBH, HO W YCIEIIHO T'Y €
anpo6ypas B HaX0A4H11La C pa3JIMYHU MUHHO - T€0JIOKKH YCJIOBUS Ha pa3paboTBaHe.

V. Hay4yHu u3cieaBaHus

[lpeacTaBeHHU ca 3a peleH3UpaHe 5 HAyYHHU CTaTHH, CBbP3aHU C pa3paboTBaHETO Ha
JUCEPTAaLMOHHUSA TpyZA. [lBe OT TAX ca CaMOCTOSITEJIHH, a OCTAHAJHUTE B CbhaBTOPCTBO.
BcuukuTe cratud, B T.4. W aBTOopedepaThT, OTroBapsAT Ha CbAbPKAHUETO Ha
JAHCEpPTALMOHHHUSA TPYA.

VI. 3ax/sioueHue

B 3aksoueHHe cyMTaM, ye B JUCEPTALMOHHHUSA TPyA Ha Mar. MHX. KpemeHna lllepeBa e
M3BBbPIUEH JIOTHYEH UHTEerpajieH aHaJu3 Ha Bb3MOXXHOCTHUTE 3a U3M0JI3BaHE Ha HAa3EMHOTO
JIa3epHO CKaHHMpaHe NpH eKCrnoaTayusaTa Ha OTKPUTH pyAHULHU U Kapuepu. 3a AOKa3BaHe Ha
Te3aTa ca pa3rjefaHu pa3JMYHU TUINOBE OTKPUTH PYAHULH U KapHepH W pe3yJITaTUTE ca
NOJIOKUTEJNHHU NPU BCEKHU €JHUH OT TAX. TO3W paliMOHaJIeH Hay4yeH MOAXO0J € MO3BOJIMJ Ha
JIOKTOpAaHTa B Hall - roJisiMa CTeleH Ja AaZie OTroBop Ha AedUHHUpAHUTE 331a4H, A OTTAM U
3a MOCTHUraHe Ha IJIaBHATa LeJl B U3BOAUTE Ha gUcepTanusTa. [[pHHOCUTE M nmpHeMaM KaTo
nocJjef0BaTe/HU U JIOTHYHU.

ToBa MM fgaBa OCHOBaHHe Ja MpenopbyaM Ha YJEHOBeTe Ha HAYYHOTO XYypH JAa
NPUCBHAHY Ha AOKTOpAaHTA Mar. uHx. KpemeHa 'eopruesa lllepeBa o6pa3oBaTesiHaTa U Hay4yHa
CTeneH ,JOKTOP“ mo npodecuoHaNHO HampaBJjeHHe 5.7 “ApXHUTEKTypa, CTPOUTEJICTBO W
reojie3us”, JOKTOpCKa nporpama ,MapkuiaijepcTBo”.
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