PELUEH3MA

Ha muceprauuoHHus Tpyn Ha uex. EBrenu I'pumes Croiikos

Ha Tema: ,/BsciemBaHe Ha BBSMOXHOCTTA Ba MSBIONISBaHe Ha OeBydyecToTeH GPS
npuemuuk B pexmM RTK 3a cesgasaHe Ha Ha PT'O, BacHeMaHe M TpacHpaHe Ha
obexTn” 3a NpUCBXIaHe Ha obpasoBaTejiHaTa M HaydHa CTeleH ,IOOKTOp” Mo
HaydHaTa cneumanaHocT 02.16.01. ,OBwa, BMCIAa M NPUIIOXKHA Treomes3mua”,
npodecroHanHo HamnpabJieHue 5.7. "ApXUTeEKTypa, CTPOMTEJICTBO M TIeogesmsa”

oT npod. nrTH MEk. eopru Braer [IuMMTPOB, YIEeH Ha HAYYHOTO XYpPH

I.KpaTkn GmorpadmunHm paHHmM Ba JOKTOPAaHTA.

EBrenu I'pumes Croikoe e pomeH Ha 20.01.1982 r. B rp. llymen. Or 1996 mo
2000  yum B TexHMKYM [0 CTpouTejyicTBO - Trp.llymeH, KBOETO  =3aBbplBa
CrneumasiHoCT »CTPOUTENICTBO " apxurexkrypa” v npruootrsa KBanubMKralmg
JCTpouTesed TexHuk” Or 15.04.2002 mo 15.09.2003 paboru B L,XCI Crtmn” 00N,
rp. llymexne 3Baema MIBKHOCT ,CTpoMTeNeH TexHMK” K paboTu 110 M3MObIHEHME Ha

crponTenHure obexTtm Ipez .2003 - 2007 r. e cryneHr B llyMeHCKM YHMBEPCUTET
JEnmckon KoHcTaHTMH IlpeciaBckun”, ,QakysiTeT Mo TeXHUMUECKM Hayku”, CrlelMaljlHOCT
,00la, BHUCLA M [IPMUIIOXHA Teone3MA”, KbILTO NpuIobuBa Keamuduxaums ,BakranaBbp-
MHxeHep” mno reome3ua. llpez 2011 . B CBUMA YHMBEpPCUTET Ipuaodusea
kBamuouxaumsa ,Marucrop-maxerep”.Or  01.08.2007 mo 01.09.2012 paboru B
OBmmHcka agMuHMcTpaumsa lymen - rp.llyMmedH, KbIEeTO M3BBLPUEBA I['€0O83MUECKU
nedHocTM (kajacTbp M peryinauma) M AIDMUHMCTPATMBHO OOCIyXBaHe Ha (M3MYEeCcKM u
OPUOMYECKM JMLa. 3aeMaHa IIBKHOCT:”TJ. eKcleprT no Perynauma”. Ot 24.01.2012

e poxropaHT B 1Y ,Emmckon K. IlpecmaBckm”, rp. llymen. Or 01.09.2012 mo cera e
4CUCTEHT B CBUMA YHMBEPCUTET, KBISTO pPBKOBOOM VYIpaxHeHMA o KamacTep u
peryjauMsa CBC CTYOEHTM M ydacTBa B OelHocTuTe Ha GakynTera. 3aHMMaBa Cce C
KamacTpanHu wuHbOpMaUMOHHM cUcTeMmu, OBpaboTka Ha npeuusHm GPS u3MepBaHMA,
[lpelM=2HM  MHXEeHEepHO-Teone3MuYecky  paboTrm U St [IpuTexasa HeoOxoOumMmTe
TexXHMYeCKM YMEHMHA I KOMIeTeHUMM KaTo paboTa ¢ KOMIOTPM, CBC CcoeurduuHo
obopynBaHe, pafoTa C Teone3ndyecKy MWHCTPYMEHTM. Bragee aHIJIMHMCKM [IMCMEHO U
TOBOPMMO Ha nOoBpo HMBO IllpuTexaBa CbBUO yMeHMa 3a paboTra B KOJIEKTHMB,
KOMYHMKATMBHOCT M TOJIEPAHTHOCT, OIpuOoOuTM [0 BpeMe Ha paboTa u obydeHMe.
Cumrano ot 24.01.2015 e oTuMcleH KaTO peOoBeH MOOKTOPaHT C MNpaBO Ha 3amumMTa.
IucepTauUMOHHUMAT Tpyd e oOO0CBhIOeH M HAaCOUeH 3a 3alMTa Ha pas3lMpeHO 3acelaHume Ha
kaTenpa ,l'ecmezma" xbM dakysTeTa O TexXHMYeCKM Hayku Ha 31 asryct 2015 r.

IT. OBINA XAPAKTEPUCTHMKA u ouenxa HA [UCEPTALMOHHUA TPYI
Incepraumara e paspaboreHa B lyMmMeHckMa yHMBepcuTeT ,Enmckon KOHCTaHTHMH
lpecnascku®. HayueH pBKOBOOMTEJ Ha MHOOKTOpaHTa e mou. »A-p wuHX. [lnamMen
Muxaiaos MuxayoB. [UMCepTauMOHHMAT TPyd e ¢ ofem 148 cTpaHMuM M C& CBCTOM OT
VBOH, TpM TIJIaBM, 3axkjoueHve, CHOMCBK Ha M3[0J3BaHMUTe CbhKpameHra, Chucek Ha
M3M0JI3BAHATA JMTepaTypa. KvMm Hero mMa M 330 crp [punoxeHUs, OPeOCTaBJIABalN
TJaBHO TabaMuy, IpadMkM, XUCToTpaMi.

B VYBoma ca oBOCHOBaHM AaKTYyallHOCTTa Ha W3ClenBaHeTo, »neduHMpa Cce UenTa,
Hay4dHOM3CJIeqOBaATEeJICKUTe 3amaum M ofekTa Ha OMcCepTaumara, BB3NPHMEeTHA MOOXOL
M WBMNOJIZBAHUTE METONM.

T'naBa 1. AHAJIN3 HA TECOE3MYHNTE KOOPIVMHATHH CHUCTEMH, NPOEKIMN "
CHUECTBYBAIMTE METOIW 3A CB3LABAHE HA PABOTHA TEOIE3MYECKA OCHCOBA, 3ACHEMAHE
M TPACVMPAHE HA  OBEKTH. Tyk ca pasmiaenadn:[IpaBOBIBIHM M I'€0Ie3MYHM
TeOUeHTPUYHN KOOpOMHATHN CHCTEMH ; 'noBanHu TPeQLUeHTPUYHNA KOOpOVHATHM
cucrTemu; [I[pOeKUMOHHM  KOOPOMHATHM  CcHMCTeMM; BucoumHHa (BepTHUKAIHA ) CHUCTEMA ;
Pa3JIMYHY BUIOOBE TpaHchopMaLuy ; AHATIM S Ha TeONeE3MUHNTE MP &K1 3a PI'C,
Teode3MUYHM CHMMKM M TpacHpaHe; AHanmM= Ha Teole3MYHMTe  OelHOCTM 34
TpacHpaHe;AHAMM3 M olLeHka Ha GNSS meTomu 3a cup3maeaHe Ha PTO 3a reones3mndHN
CHMMKM M 3a TpacupaHe.

T'masa 2. AHAJIM3 HA CHOBTHMKOBKM HABWIALMOHHM CUCTEMM - METOIOM WM TEXHOJIOI'MA HA
MBMEPBAHE. HanpaBeHKr ca CcJefHUTe aHalnM3M:AHalIM3 Ha OCHOBHMTE CIIBTHMKOBM
HaBUTAUMOHHKM cucTeMmmu NAVSTAR (GPS wm TIJIOHACC: AHalM3=2 Ha pa3BUTUETO Ha



TnofayHuTe  HaBMUTALUMOHHM  CHOBTHUKOBM cucTeMu ; AHAJIM3 Ha CTPYKTYpaTra Ha
curHaauTe, oO0paboTka, HaBUTALMOHHO CHOOleHMe;AHalM=2 Ha BUOOBeTe I[IpUeMHMLINM:
AHaIM3 Ha OCHOBHMTE MEeTOOM Ha WM3MepBaHe nOpu riobanHUTe  HaBUTAUMOHHMK
CI'BTHUKOBM CcHCTeMu; OnpelesigdHe KOooOpIMHATKTE Ha eOMHMYHAa Touka; [IMdpepeHUMalHo
onpepnesiaHe Ha koopmuHaTy (DGPS); PenaTuBHO onpenesidHe Ha KoOpOMHATHM; MeTommM
Ha wu3MepBaHe:CTarTMueH, bBep3 craruueH, KuHemaTnueH, J3MepBaHe B pealsiHO
BpeMe;M3TOUHMLM Ha Tpellky, KpuTepur 3a& TOYHOCT M TeoMeTpudeH O(QaxTop Mnpu
CIIETHUKOBMTE Mpexyr, WN3TOYHMIUM Ha TpellkM M KPpUTEepMM 3a TO4YHOCT, I[I'pemku oT
CHMHXPOHU3MpaHe Ha BpPeMeTOo Ha CHOBTHMUIMTE M [OpMeMHMKa, ChObTHMKOBa OplOuUTa,
TponocdepHa pedpakuma, dazoBa M TI'pyNoBa CKOpPOCT, Monochepra pebpaxkums,

Bapuaummu Ha (Ga30BMUTe LUEHTpOBe Ha AaHTeHuMTe, MHOronwTHOCT;TexHOoJorMsa Ha
CI'ETHMKOBUTE W3MEpBAaHMA MpM Cbhb3gaBaHe Ha GPS wpexa; IlpeneBapurenHa obpaborTka
Ha CII'BTHMKOBUTE M3MEepPBaHUA, dunTpupaHe Ha CUTHaNnTe, Edemepunu  Ha

COBTHMUMTE, MeTooM 3a pelleHMe Ha HeeOHO3HAYHOCTMTE; PaspaboTBaHe Ha MeTOoOMKa
33 CTATMCTMYECKM aHaJM32 M YyCTaHOBABaHe Ha BpbB3KM [pPM CpaBHABaHe  Ha
M3MEpBaHMA, WM3BBPUEHM [0 kjlacuuecku M GNSS meTomm: MeTonuka 3a M3MepBaHe IIpU
ch3nmaBane Ha PI'O B pexum RTK: MeTomMka 3a Ieole3MUYeCKO 32acHeMaHe M TpacupaHe
B pexrM RTK.
T'napa 3. [IPMIOXEHME HA GNSS B PEXMM RTK 3A CB3JABAHE HA PI'O, T'EOQIE3HMYECKO
B3ACHEMAHE M TPACHPAHE HA OEEKTM - EKCIEPMMEHTAJIHM M3CJIEIBAHWMA.
Tasy r[yaBa CHoopel MeH e Hal-ChlleCTBeHa. Ta cbOBPXa pPe3yJITaTUuTe OT
eKCMepUMMEHTAJIHUTE M3MepBaHMA M M3CJIelBaHMA, NPOBeOeHM Ha OBa obexTa:
Obexr 1 - ,c.Jubuu, obumHa Mymern"™
O6err 2 - ,PamonHa Ha WY ,En. KoHcrauTMH [lpecnaecku™ , rp.llymes™

Ha Te3u nBa ofekTa e WM3BBPUEHO Ieolle3MUecKOo 3acHeMaHe M TpacHuMpaHe Ha
rnonpoBHu ToukyM ¢ GNSS. MsmMepBaHMsATA Ca M3BBPUWEHM C Tpu OpoAa IOBydYeCTOTHM GPS
npreMHrMka Trimble R4, xaTo npu mM3MepBaHMATa Cc norpeburencka OGa30Ba CTaHUMA
eOMHMAT € M3I0JI3BaH 2a TakaBa. 3a M3CJIedBaHeTo Ce pasnojiara ¢ NpelcTaBUTellHa
M3BagKa OT MHaHHM OT I[IPpOBEeIeHM B CBOTBETHWUTe pakoHM xnacudeckm wu  GNSS
uzaMepBaHusa. Ha ©Oazara Ha TesM HOaHHM -— I[UJIAaHOBM W BMCOUMHHM, Ca W3BBPUEHM
CBLOTBETHUTE CpPaBHEHMA MexIy KOOPOMHATHMTE M BMCOUMHMTE Ha TOUKMUTE.
KaTo M3XOoOHM TOUKM Ca MI[NOJN3BAHM CBUlEeCTByBawmTe Touky oT I'MMII m ToukM OT
IT'M. KoopOomvHaTHaTa CMCTeMa Ha u3xonoHMTe Touku e BI'C 2005. BucoumHHaTa
cucrtema e EVRS 2007. TeomezaMueckaTa oOcHoBa Ha c.ubuu BrJwUBa 125 ToukM, OT
kouTto:4 Touxkm ca or JII'M;4 Touku ca or I'MMI, B T.u. 3 6posa HoBM Toukm;117
Touxku ca or PI'O. Crabunuzsupanmn ca 97 HoBM Touku. Mpexara Ha paboTHaTa

TeomesMyYecka OCHOBa € pas3BMTa B eOMH KIac Ha TOUKMTe I[10 [OJICKEHME — OCMM M
KJIAaC Ha TOYKMTE [0 BMCOYMHa - cemvm. CrabmmmsupaHeTo Ha ToukumTe oT PI'O e
M3BBPUEHO [0 MW3MCKBaHMATAa Ha HapenBa N 3. JMs3nosnseaHM ca CHUECTBYBAWLM Ha
TepeHa TOUYKM, OTIOBapAmM Ha M3MCKBaHMATa. M3MepBaHMATa Ca W3BLPWEHM C

ToTajJHa cTaHumMAa Leica TC 1201. KM3paBHeHMeTO Ha TodkKMTe oOT PI'0 e WM3BLPUWEHO M0
MmeTona Ha MHMK ¢ nporpamedH npomykT TplanWin. B pesysiraT Ha KM3paBHeEHMETO cCa
nosydeHn:CpenHaTa KBagpaTHa Tpellka 2a enMHMla TexecT; MakcuMmanHaTa cpenHa
KBapaTHa TIpemka [0 [nojoxeHne; CpedHaTa KBalpaTHa Tpellka [10 BMCOUMHA;]
MakcumanHa CpelHa KBampaTHa rpemka .['eole3MuHMTe OeMHOCTM, CBBP3aHM IIpHM
cv3maBaHe Ha PI'O ¢ GNSS B pexmM RTK ca Ha 6Oazsa paspaCoTeHaTa MeTOOMKA.
Vzebpmenn ca HabmomeHuda B pexud RTK ¢ uHTepBan Ha 3ammc 1 sec. Macnenea ce
BJIMAHMETO HAa IMNPOOBIXKMTEIIHOCTTa Ha M3MepBaHEeTO BBPXY TOYHOCTTa Ha olpenelidHe
Ha TouxkMTe. KoopnoMHaTHaTa CHUCTEMa, B KOATO Ca M3BBplIeHM HAGIOIEHMATa B pPeXMM
RTK e BI'C 2005.

lIpy wm3MepBaHuA B pexuMm RTK M M3MIoJI3BaHe Ha MepMaHeHTHa 0a30Ba CTaHLusA
OT wu3TpaneHaTa UHOPACTPYKTYpHa wMpexa (B ciayuas GNSS wMpexa xHa Trimble -
.TeoHer") e HeobxoOoumo HOONBIHKUTENHa o0O0Opaforka Ha BMCOUMHHUTE MWM3MEepPBaHMA,
Upes3 BBBEXIaHEe Ha JIOKaJieH MOOeJl Ha reomma. B TasmM BpbB3Ka Ce OpenopbdBa Ha ce
M3MO0JI3BAaT W3MepBauMa B pexuM RTK M  wM3noJ3BaHe Ha [oTpebuTesicka ©$as3oBa
CTaHuMa, [OopadvM TOBa, 4Ye BMCOYMHMTE Cce [oJlydYaBaT IOIMPEeKTHO B 3alaleHaTa
KOOpIOMHaTHa cucTeMa Ha fasoBaTa CTaHLMA.

HamnpaBeH e aHaJM3 M CpaBHEHMEe Ha [OJIy4YeHMTEe KOOpIMHATKM M BMCOYUMHM Ha
TOUKMTE OT PasJIMUHKTE MeTOoNM Ha H3MepBaHe (xmnacumuecku um GNSS) .lpu oleHkaTa
Ha TOYHOCTTa [pPM PpPaz3JIMYHMTEe MeTOoOM, KaKTO M pas3jiMdHaTa I[IPOOB/DKMTEJIHOCT Ha
HabmonoeHrMe B pexuMm RTK cpefHOKBaOpaTHUTE TpPemKM Ha pasiMKuTe B IIJIAHOBUTE



KOOPOMHATM WM BUCOUMHM Ce& [oJIydaBaT B paMKMTe Ha HOONyCTHMMMTE CTOWHOCTH
CBIJIACHC MHCTRPYKUMATA. MauepraHu ca o60oOmeHmM Tpadmkm Ha pazamkure (dx, dy,
dh 1 ds) Ha TOUKMTEe, ONpeleNieHM [0 Kjlacuuecky M GNSS mMerTon.

CorijacHo paspaboTeHaTa MeTOOMKa B IJlasa 2 ca HanpaBeHM M3UKMCIeHWA, 3a

oa ce YCTaHOBM ChBIECTBYBa JM OyHKUMOHAJHa BpPb3Ka MeXIYy KOOPIOMHATHUTE U
BUCOUMHHM PAa3JIMKM, [OJNydYeHM [pM CpaBHABaHe Ha Kjacudecku u GNSS MeTonm.
OnpenesieHK Cca CpefHOKBaOpaTHMTe TpemKM Ha N Ha Opod wuamepBanus - RMS,

KOpeNauMOoHHMTEe MOMEHTHM KXy ¥ KopeJlauMOHHWTE KOedMUMEeHTM Ha KOOPIOMHATHWUTE I
BMCOUYMHHM Pa3JMKM. W3depTaHa e obobumeHa Trpaduxka Ha pasmMkMTe B aOCOJCTHOTO
[IOJIOKEHME Ha TOUKMTE ONpenesneHM Mo kjacudecku M GNSS MmeTomm. OT OaHHMTE MOXEe
oa ce HanpaBy M2IBOOLT, UWe MeXIy KOOPOMHATHMTE M BUCOUMHHM PazJMKM, [IOJYHEeHU
npy CcpaBHABaHe Ha Klacudyeckrn M GNSS MeToaM He CHUECTBYBa KOpeJaluMOoHHa
Bpb3ka. CeIylacHO ChllaTa MeTOOMKa Ca HalpaBeHM M3CJeOBaHKsa, 3a Oa ce NpoBepn
BMIA Ha pasnpelelieHMEeTO Ha pasjMKUTEe MexOy Kilacudecky M GNSS maMepBaHUA.
VSBTpmEeHO € TreofesUYecKo BacHeMaHe M TPacHMpaHe Ha NoApoGHM TOUKM C
GNSS. Ba reomeszMYeCcKOTO BacCHeMaHe ¥ TpacHpaHe Ha NOoOpOoOHM TOUKKM € UIIMNOoA3BaHa
PI'C. B paloHa Ha WyMEHCKMs YHMBEPCMTET ca MapkMpaHM 35 monpoOHM TOYKM, KOMTO
BIOCJIENCTBME Ca 3acHeTM uYpes3 [IPeKM IeclOe3M4HM M3MepBaHMA [10 I[IOJIAPEeH MeTon C
ToTasHa CcTaHuMa. KoopOoMHATUTE Ha NOIOPOOHMTE TOYKM Ca WM3YMCIIeHM M M3PaBHEHM B

KoOpIOMHaTHa cucTema 1970 rT. ® BMcouMHHa cucTema - Banrwuiicka. lonydeHuTe
KoopoMHaTKM B cucTema 1970r. ca rTpaHcoopmmpanum B BI'C 2005 - Tmn  Ha
KOCpOMHATUTE UTM, 30Ha 354 M3BBPRIIEHN  Ca HabnowieHna B pexuMm  RTK.

KoopouHaTHaTa CcMUCTeMa, B KOATO Cca M3BbplleHM HabmoneHmaTa B pexuM RTK e WGS
84, kapTHaTa npoexkuus e UTM. HanpaseH €& aHaJiM3 M CpaBHEHME Ha I[IoJydeHUTe
KOOPIOMHATM M BMCOYWMHM Ha TOYKMTE OT pPal3JIMY4HUTE MeTOoOM Ha MW3MepBaHe

(kjmacuueckyu u GNSS) . MzuepraHm e rpabmka Ha paszamkuTre no oc X M oc Y Ha
TOUKMTE ONpenelyledHy o Kiacuuecku M GNSS metomm. CpaBHABaHa € TOYHOCTTA, C
KOATO DOMxa Cce Tpacupanay ODoOpoOHM TOYKM, KAaTO Ce M3M0J3BaT 3ajlIoKeHMTE

napaMeTpM B MHCTpyMeHTHMTe. OT HalpaBeHUTEe MIUMCIIeHMA Cca I[OoJIyueHK CJIegHUTe
pe3yaTaTtim:
llpy TpacupaHe ¢ GNSS B pexmum RTK M M3M0OJI3BaHe Ha IepMaHeHTHAaTa Mpexa Ha

Trimble - ,TecHer“, cpenmHaTa Tpewka B nojoxeHmne mS e 3.80 cm. (npm pazcrosHue
or nopansxka Ha 30 xm). Ipu TpacupaHe ¢ GNSS B pexum RTK M M3Noa3BaHe Ha
norpeburesicka 6Has3oBa crTaHumMg (cpenHo pascrosHue 100 m), cpenHaTa Tpemwka B

nonoxeHne mS e 0.81 cm.

VzauepraHa e ['padmka Ha pasziMKMTE B HAaIMOPCKMTE BMCOUMHM Ha TOUKMTE, KaKTO M
T'padvka Ha pa3dMKMTe B abOCOJIOTHOTO [OJIOXKEeHMEe Ha TOUKMTEe olpelejleHM [0
knacuuecky ¥ GNSS meTonm

MeBomm 1 oBoBmWeHMs KBM IUIaBa TpeTra

Ha 6GazaTa Ha HanpaBeHUTE M3CJIeNBAHMA, CPAaBHEHMA M aHalM3U MeXOy KJacHUUYeCKHUTe
1M GNSS meronmnu, ca HalpaBeHUM CIeOHMTE M3BOIOM:

1. HamnpaseHuTe eKCHEPMMEHTAJHM WMICJeIBaHMsA CBIJIACHO MeTOIMKMTe, paszpaboTeru
B TJlaBa BTOpa Ha obexkT 1 u oBexT 2 [oKasBaT, 4Ye Pa3JIMKMTE B pes3yluTarTnre OT
KnacuueckuTe M GNSS MeTOoOoM He ca KopeJMpaHM M BMOBT Ha pasnpelelleHUMeTO UM
clleBa HOPMAJIHMAT 3aKCOH.

2. MV3meppBaHuATa ¢ GNSS npuemHMk B pexuMm RTK C M300/3BaHe Ha [NepMaHeHTHa |
norpebuTesicka ©Oa3cBa CTaHUMA M I[OJYyJYeHUTe Ppe3yJITATM [10KasBaT, 4dYe Te MoraT
YCIIemHO Ha Ce& WM3MO0oJI3BaT 3a Ccb3naBaHe Ha PI'O, kaTo ce cnasBa TexXHOJOTMATa Ha
MeTOnMKaTa, onmcaHa B ['slaBa 2

3. V=zmeppaHusa Cc emuH GNSS npreMHMK B pexuv RTK C u3nosizBaHe Ha I[IepMaHeHTHAa
Mpexa MOXe La Ce W3I0J3Ba 3a Teome3MyecKa CHMMKa M TpacupaHe Ha [OOpOoCHMK
TOUKM CBIJIACHO [MpemjokeHaTrTa MeToIuka B ['nasa 2. [lpM TOYKM, HaMMpald Ce B
6IM30CT OO Crpaly, BMCOKAa PAaCTMTEeNIHOCT, eJIeKTPOIPpOoBOOM M IPYTM [PelATCTBMA
ce HabmoOaBaT OTKJIOHEHMA B TCOYHOCTTAa Ha [NOJNYYEHUTE PEe3YJITATM M pelleHMATa He
ca ¢uxcHMpaHM, a IrJaBalm.

4. HM3mepBaHmaATa ¢ enuH GNSS npumemHmxk B pexuM RTK npuTexaBaT noreHumasa Ha
3aMEeCTAT KJIacM4YeCKMTEe MeTOoOM Opu cb3naBaHe Ha PI'O, Treone3muHM CHMMKM U
TpacupaHe Ha o00ekTM CBC CcBoATa ePeKTMBHOCT OT CTpaHa Ha (akTopa TOUHOCT,
BpeMe UM UYOBEUKM pecypcC.

OT HanpaBeHMTEe MICJIeNBaHMA Ce yCTaHoBsaBa, dYe GNSS mMorarT ma ce MI[IOoJ3BaT 3a
3acHeMaHe M TpacUpaHe Ha NoOpoBHM TOYKM, CBBp3aHM C OOeKTM Ha OTKPMTM MecTa.



B3a CcHeMaHe Ha TOUKM OT KOHTYPUTE Ha CcIpalr M MMOTHM DPaHMUM B HaCeJIeHM
Mecra, KBISTO MMa MNPEnNaATCTBMA M Cce Oercrsa  QakKToOp®sT MHOTONBTHOCT 3a
CNBTHMKOBUTE CUTHAIM, M23NoJa3BaHeTo Ha GNSS B pexum RTK e sarpynoHeHo. B Tesu
caydam e HeobxomuMMmo Ha ce KoMOmHMpaT GNSS #M3MepBaHMATa C KJIACUMYECKMTE
M3MEpBaHMA C ToTajiHa CTaHUMA, KOMTO IO3BOJIABAT MNO-TONAMa I'bBKABOCT U
MOCTMIAaHe Ha KpalHUTe pes3yJITaTu.

B kpas Ha TpyOa ca HanpaeeHw 1 OBWM M3BOOM, kakTo clensa

1. Pa3BuTMeTO Ha CHBTHMKOBMTE HaBMIaUMOHHM MEeTOOM B TIeole3msaATa MHaka
BB3MOXHOCT Ha GNSS TexHonormmTe B pexyM RTK cren paspaboTBaHeTO Ha INOOXOOALM
METOOMKM Ja Cce I[IpuJoxaT 3a Ccb3gaBaHe Ha PI'O, reonesmyecko 3acHeMaHe U
TpacupaHe Ha OOeKTH.

2. C BBBeXIOaHETO M pas3BUTMeTO Ha GNSS, ¥ NEepMaHEHTHUTE TeONe3UUHM MpPeXM,
M3MepBaHuATa B pexuM RTK craBaT MHOTO MNo-0BpP30 M TOYHO. AHANMM3BT M OLEHKaTa
Ha TOYHOCTTA, CONTMMAJHOTO IUIAHMPAaHe, M300pBHT Ha pPasloyloXKeHMeTO Ha TOUKMTE OT
Teode3MyHaTa Mpexa, NPOIBIKMTENHOCTTa Ha CecuMATa M MHTepBalla Ha 3anmMca ca oT
M3KIIIOUMTENHC 3HAa4YeHMe 3a [oBMmaBaHe Ha epeKTMBHOCTTa M KadyecTBOTO Ha
M3BBPplIeHMTe HabmodoeHMA C GNSS.

3. 3Ba ce3maBaHe Ha PI'O, Teones3MuecKo 3acHeMaHe UM TpacupaHe Ha obexkTu c GNSS
B pexuM RTK ca paspaboTeHM KOHKPETHM MEeTOIOMKM 33 eD)eKTMBHOTO MM [IpUIIOXeHUe.
4. PaspafoTeHa e MeTOOMKa =2a aHalM3 M OleHKa 3a HalMuMe Ha rpyOM IpelkH,
CHCTeMaTHU4YeCKM TIPellKM, 3aKOHa Ha pasnpeleljieHMe Ha pe3yJITaTUTEe OT CPaBHEeHMeTO
MeXOy KiacudeckM M GNSS mu3MepBaHUA M TEeXHMTE I'DellkM.

5. PesynraTture oT npoBeOeHuTe eKClepMMEeHTaJIHU M3CJIe ABaHNA CBIJIaCHO
paszpaboTeHMTe MeTOOMKM [OKa3BaT, UYe DPAas3JMKUTEe B pPe3yITaTuTe OT KIAaCHUYeCKUTe
n GNSS wum3MepBaHMA He Ca KOpeJMpaHM K CclegBaT  HOpMall[HMd  3aKOoH 34
pasnpenenedre. GNSS B pexuM RTK Moxe OHa ce M3MOO0J3BaT 3a Ccb3dasaHe Ha PTO,
reolesMdeCKO 3aCHeMaHe M TpacupaHe Ha OOeKTH.

SAKJIIOYEHMETO, koeTo e HanpaBeHO B [OUMCEePTALMOHHMS TPRYXH, [IpegcTaBIsBa
oBofleHne Ha MSBEPUEHMTE MNSCISLBAaHMS M HA [NOJYYeHM pelsynTaTu, a MMeHHO. B
OVCEepPTaUMOHHMA TPyHO ca HanpaseHM oO030p, aHaJM3 M OleHKa Ha KIAaCUYeCKMTE U
GNSS wmMmeTomM 3a cCb3naBaHe Ha PI'O, reones3mMuecko 3acHeMaHe U TpacupaHe Ha
obekTu. M3CrmengraHa e BB3MOXHOCTTa 3a OpurnaraHe Ha GNSS B pexum RTK cC
M3MOJI3BaHEe Ha [epMaHeHTHa M norpebuTesicka ©Gas3oBa craHUMs. PaspaboTeHa e
MeTOOMKA 3a WM3cienBaHe, aHalM3MpaHe M M3BBPUIBAHE Ha OLEeHKa 3a HajlnMdue Ha
IpyOM M CHUCTeMaTUMYeCKM I'PellKM Ha HallpaBeHMTe CpaBHEeHMA MeXOy KIacUYeCKM M
GNSS meTomu. Hapen ¢ ToBa € M3cCjelBaH M BBIPOCHET C HOPMaJHOTO paslpelesIeHMe
Ha pes3ylTaTUTe OT CPpaBHEHMETO M TeXHuUuTe Trpeuku. JpemjokxeHa € MeToOoMKa 3a
M3MepBaHe Ha Touku orT PI'O, KoATO Ce CBCTOM B M3BBpUBaHe Ha GNSS maMepBaHWA B
pexrM RTK upes M3NoI3BaHe Ha OBYUYECTOTEeH [MNpPMEeMHMK.

PazpaboTeHa e MeToIMKa 3a Teole3MYecKOo 3acHeMaHe M TpacupaHe Ha
nogpo®HM TOUKM uUpes3 M3NOoJ3BaHe Ha OBydecToTeH GNSS npueMmMHMK B pexynM RTK. Ha
Gasara Ha TEeOopeTUUHMTE MOCTaHOBKU ca peanmMsmupaHmn eKCIepyMeHTaIHU
M3CJeNBAHUA, I[IOKA3BalM, uYe pas3JMKUTe B pe3ylTaTure OT KlacudeckuTe UM GNSS
METOIOM CJIeOBaT HOPMAJIHMA BaKOH 3a pazlipenesjieHne Ha IrpemkuTre. HW3MepBaHMATa C
OepydecToTeH GNSS npmemMHuMk B pexmv RTK C wu3nojg3BaHe Ha [IepMaHeHTHA U
norpeduresicka 6a30Ba CTAHUMA M MHTepBaJ Ha 3ammuc 1 cexyHOa MOTAT YCIEeWHO Oa
ce WUIUMIOJ2BAT 2a Cb30akaHe Ha PI'O, reomesMuyecKo 3acHeMaHe M TpacupaHe Ha
obexkTu, KaTO Ce Cclla3Ba TexXHoJoIMATa Ha pas3paboTeHMTe MeTOIMKM. M3MepBaHMATAa
c InBydecToTeH GNSS npmemHmxk B pexmuM RTK npurexaBaT I[IOTeHLUMaJa Ha 3aMecTAT
KJIACMYECKWUTE MeTOoOM NpM cb3gaBaHe Ha PI'O, reomesmMyecko 3acHeMaHe M TpacupaHe
Ha 0DeKTM C MI3KJIUeHMe Ha ocobeHu cnydar. Pas3MKUTe, [IOJYyUeHM MpM CpaBHABAaHE
Ha MW3MepBaHMATa OT Kjacudeckure m GNSS MmeToaM € B IOONYCTUMUMTE TpaHMuM B
PABHMHHO ¥ BMCOUMHHO T[OJIOXEeHMEe, CBIVIACHO M3MCKBaHeTo B MHcTpykuma PI-02-20-
25/20.09.2011 1. =a onpemesdHe Ha TeOIe3MYECKM TOYKM C IIoMoWlTa Ha TJoDalHM
HaBMTALUMOHHM CI'BTHMKOBM CHUCTEMM.

OT HanpaBeHMTE MWICIeOBaHMA, aHANM3M M [IOJIy4deHMTe pe3yJaTaTr Moxe Hna ce
HamnpaeM #M3BOHa, 4Ye IIOCTABEHMTE B HAYaJOTO UeJ M 3aHdadM Ha OMcepTalMOHHMA
TPYO Ca MINBIHEHM.

B Cnuceka C M2MOJI3BaHa JIMTepaTypa ca [nocodeHu 57 IMTepaTypHM M3TOUHMKA,
xkaTo 43 ca Ha KupwIMua, 8 Ha JaTuHMua ¥ 6, [OpencrasiasBauy CcaiToBe B



MHTepHer. C Manky M3KJIOUEHMA JIMTepaTypHUTE U3TOUHMUM Ca CBBPEeMEeHHM WU
axKTYyaJiHA.

OueHka Ha OUCEePTALMOHHUSI TPV .

Arc'rya.m-loc'r Ha TeMaTa. TemaTa Ha HaCcTOoAIMA oMcepTaurMoHeH TPy O e
cBBp3aHa ¢ TJoBasiHMTe HaBMTalUMOHHM CI'BTHMKOBM CUCTEMM UM [IO-KOHKPETHO C
ocurypsABaHaTa oOT TAx abco/ioTHa XOPU3OHTANHa M BUCOYMHHE TOYHOCT  IPM
ce3maBaHe Ha PI'O, reomesMuecko 3acHeMaHe M TpacupaHe Ha OOeKTH.

[lpes noclefHWTe TOoOUHKM oOcobeHO akKTyajJHM B Teole3udyeckaTa MIpakTHKa
craHaxa CHUCTeMMTe 3a CIBTHMKOBa HaBurauwa (GNSS). MarpameHuTre CHOBTHUKOBU
HaBUTALMOHHM CHMCTEeMM Cca Hal-4ecTO KOHTMHEHTAaJIHM, PerMOHaJIHM MM HaUMOHAJHMU -
GPS, TJIOHACC, GALILEO, WAAS MSAS,QZSS,GAGAN,BDS) u np. GNSS mHOpacTpykTypaTa
CLC CBOMTe I[OCTOAHHO JHeficTBamM 0as3McCHM CcTaHuMM, oBciayxBaT norpeburenure B
paMKMTe Ha TEepUTOpMATa, UYpes OCUT'ypABaHe Ha OCHOBHM HaHHM 3a OTHOCMTEJIHM
u/mnm  oubeperHumanHu GNSS onpeneseHMs B 2 peaJlHO BpeMe WM/MIM 32 [ocjenpama
oBpaborka. GNSS ce wu3rpaxkia KaTo Mpexa WIM KaTo CaMOCTOATEJNIHM IIepMaHeHTHM
craHuum. OCHOBHMTe IpuJIoxeHMA Ha GNSS ca B HAKOJIKO aclexTa: HaBMTalUMOHEeH,
KOHTPOJIEH, KOMYyHMKaUMOHEH M Ieole3uuyeH.3a cpepaTa Ha TeoHe3usaTa [NPMIIOKEHMATAa
MoraT na ©Obmar:

'nmofajiHM — CBBP3aHM C pas3fvdYHKM HaydHM 3alauyr, HalopMuMep 3a olpelelsHe Ha
OBMXESHMETO Ha 3eMHaTa kopa, gedopmauym M Op.; WU3TpakiaHe Ha peTlMOHAJNHM U
HauuoHannH GNSS Mpexn.

JlokaJiH1 - CBBpP3aHu (o4 M3TPaXIaHeTo Ha TeoOes3UMUHN  MPEeXu c MECTHO
npenHazHadeHme (I'MMII), KaTO TOYKMTE Ce ONpPenesyiAT C [I0OMOWTa Ha CTaTUYHM GNSS
MeToouM, ochBlleCTBABAHM C  OBYYeCTOTHM  (Gaz30BM  M3MEepBaHMA c rnocJjenBpama
obpaboTKa.

AKTyaJHOCTTa Ha pasIjexjaHaTa TeMa ce onpenensa oOT TIeone3udyeckKaTa
NpaxkTrka M Bb3HMKHalIaTa HeoDXOOMMOCT OT HAaydHM MW3CIelBaHUA, Cb34aBaHe Ha
HOpMATMBHA ypenfa M MNpPaKTUYeCcKM yKaszaHMdA, KOMTO [a [OOMNpMHecaT 3a edeKTMBHOTO
npuioxeHue Ha GNSS MeTonoMTe B Ch2HaBaHeTo Ha PI'O, reonesmueckKo 3acHeMaHe I
TpacrpaHe Ha oOekTH.

OBexT, npemMer, L&l M BajadM Ha MSBCIeOBaHETO

MoTmBBT 3a u=zbopa, dopMysMpaHeTo U paspaboTBaHeTO Ha TeMara e peauuara
HepeleH npobleMM NpM Chb3OaBaHeTo Ha PI'O, reofgesMyecKo 3acHeMaHe M TpacHpaHe
Ha oBekTr ¢ nomomra Ha GNSS, kouTo TpAOBa Oa Cce WM3CJIeOBAT, aHammMs3upaTr u
npencTaBaT C I[OAXOOANM TeXHOJOTMYHM PpelleHrA. B IOuMcepTauMaATa MNPaBMIIHO Ce
orbensasBa, 4Ye Npes3 [oCJelHMTe TOOMHM B Teoles3udeckarTa I[pakTMKa Bb3HMKHA
HeOOXOOMMOCT OT CB3IaBaHe Ha HOopMaTUMBHa ypenba M MNPakTUYeCKM yKas3aHMA, KOUTO
oa nonpuHecaT =2a e(deKTMBHOTO npuiokeHMe Ha GNSS mMeTonnTe B ChH3AaBaHeTO Ha
PT'Q, reome3mMuHM CHMMKM M TpacupaHe Ha ODeKkTH.

Karo IlpenMeT Ha M3CJIeOBaHeTO Cca MNOCOYEHM: ce3napaHeTo Ha PT'O,

Teode3MUeCKO BacHeMaHe M TpacupaHe Ha ofekTu C nomomra Ha GNSS B pexrm RTK.
Karo OBexT Ha WUSCIeOBAHETO B OMcepTauMaTra  ca wus3bpaHu CbBpeMeHHMTe GNSS
METOOM M B YacTHOCT M3MepBaHMATa B pexuMm RTK 2a nocodeHuTe Lenn.
Ocuoenara paboTHa xunoTesa Ha M3CjenBaHeTo e: ChlecTrRyBamuTe npobiemn,
CBBP3aHM C [pUIIoXeHMeTo Ha GNSS MmeTomuTe npM cb3gabaHe Ha PI'O, reomezmMuecko
3acHeMaHe W TpacupaHe Ha oOOekTM, KaTo € HalpaBeH OIoMT [Ja Cce [Openjoxart
pemeHMsa Ha Tes3u npobileMM uUpe3 pas3padoTBaHe Ha I[IOOXOOAWM METOIOMKM  3a
NPpMIIOXKEHMETO MM B IeclesudeckaTa [IpakTUKa.

llenTa Ha IOMCepPTAUMOHHMS TPyHh e OGopMynmupaHa kaxkTo cnepgesas [Ja ce
aHaIMBMPaT MEeTOOM M TexHonoruu Ha GNSS B pexmm RTK Ba cwspaesanHe Ha PIO,
reonesMYeCcKO BacHeMaHe M TpacupaHe Ha OO0EKTM M Ch3dalaT MNOOXONOANM MeTOIMKM
3a ebeKTHMBHOTO MM WU3MOJ3BaHe. 3a TI[oCTUIaHe Ha I[oCcTaBeHaTa Ues, € choopen
OOKTOpaHTa & OMJIo HeoBxoOMMO Ha ce pelaT ClIeOHUTe 3a0adn:

1. Ia c¢e aHamM3MpaT CHLECTBYBAULMTE KM CBBPEMEeHHM MeTOIM WM TEeXHOJIOTMM 3a
chb3maBaHe Ha PI'O, Teome3MUYecKO 3acCHeMaHe M TpacupaHe Ha OOeKTH.

2. Ila ce wuacrenBa BBIMOXHOCTTA 3a Cbhb3OaBaHe Ha HOBa METOAMKE 3a M3NOJI3BaHe
Ha gBydecToTeH GPS npmemHux B pexum RTK OpM cb3m0aeaHe Ha PI'O, reomnesmuyecko
3acHeMaHe M TpacupaHe Ha OOeKTH.

3. Jla ce uW3IBBPWAT peajlHM eKCIepMMeHTallHM WM3CJIeOBaHuda, aHaarM3 M OleHKa Ha
pe3ynTaTuTe INpM Cb3gaBaHe Ha PO, reonmesmuyecKo 3acHeMaHe M TpacupaHe Ha
obexTn c m3nomn3BaHe Ha GNSS B pexuMm RTK.



OBxXBaTET Ha MBCIeIBAHETO e: TeopeTuueH; BpemeBu — oT 2012 mo 2015 r. cne
crieluajyiHa HACOUEHOCT Ha eKClepMMeHTAaJIHMTEe M3CJeOBaHMA 3a MNOTBbpXIaBaHe Ha
TEOpeTUUHUTE M3BOOM U CBRISHWUA.

MeTomonmorMsTa Ha W3CIeIBaHeTO ce 0as3upa Ha aHadMs3a Ha nyOnMraumMm I10
NnpoydBaHusa npobJeM; CpaBHeHMEe,; CTAaTHMCTUYECKM aHallM2 Ha eMIMPMYHM OaHHM U
eKCIepMMEeHTaJIHM WK3clenBaHuA. Ha ocHoBaTa Ha W3CJENBAHETO ca [MNOATOTBEHM WU
peanM3MpaHy OOKJamM, NpelCTaBeHM Ha HaydHM KoHQepeHUMM B CTpaHaTa ¥ dyxCuHa.
Ha BazaTa Ha TeOpPeTHMYHMTE [NOCTAHOBKM Ca pealM3MpaHM eKCIepUMMEHTAaJTHU
M3CceNBaHMA, [NOKa3BalM, uYe PaszJIMKMTE B Pe3yJTaTHMTe OT KIacuueckmuTe u GNSS
METOOM CJIEOBAT HOPMAaJIHMA 3aKOH 3a pasnpelelieHMe Ha I'PelKUTE.

PesynTaTuTe OT M3CJeIBAHETO Ce M3pa3dBaT B CIeIHOTO:

- HanpaeeHu ca o630p, aHalIM3 M OLEHKa Ha Kjacudeckure m GNSS meTomm za
cbh3maBaHe Ha PTO, TeomesMyecKO 3acCHeMaHe ¥ TpacupaHe Ha OOeKTH.

-rpoBepka Ha [OOCTOBEPHOCTTa Ha HalpaBeHWMTEe CpaBHEeHMA MexOy Kilacudeckm u GNSS
MeTOOM Cce MNpenjiara MeTOoIMKa 3a aHalM3 M OLUEeHKa 3a HaJMdMe Ha TpyoOu Trpeuxkns,
CUCTEeMaTHMUeCKM TpPellKy, 2akoHa Ha pa3npenesieHMe Ha pesylTaTuTe OT CPaBHEeHMEeTO
1 TEXHUTE TpPEelKM.

-PazspaboreHa e MeTOOMKAa 3a M3MEpBaHe Ha TOYKM OT PI'O, KOATO € HacodéeHa KbBM
NpakTHYeCcKMTe IeMHOCTM M3BBPWBaHM B cbhepaTa Ha reolesuaATa, UYpes W3INOJ3BaHe
Ha GNSS TrexHonoruATa B pexum RTK.

-PaspaforeHa e MeToIMKa 3a TeoIe3UUeCcKO S3acCHeMaHe W TpacupaHe Ha [I0IpofHK
TOUKM, KOATO €& HacoyeHa KBM MNpakTUUeCKMTEe IelHOCTM WM3BBpUBaHM B CchepaTa Ha
reonesMaATa, dYpes M3[IoJI3BaHe Ha GNSS TexHonorusara B pexuMm RTK.

- PazpafoTeHa e MeTOOMKAa 3a M3Cc/elBaHe, aHalM3MpaHe M M3BBbpUBaHEe Ha OLEgHKa

3a HamMuMe Ha TpyOM M CHUCTeMaTHMYeCKM TpellkM Ha HalpaBeHWTEe CPpaBHEeHMS MeXIy
riacuueckm u GNSS meTomm. Hapen ¢ ToBa € M3CleOBaH M BBIPOCHET C HOPMAJIHOTO
paszrnpenesieHe Ha pe3yJITaTHUTe OT CPaBHEeHMeTO M TeXHMUTEe I'PellKM.

- M3ciernBaHa € BB3MOXHOCTTA 3a npuiaraHe Ha GNSS B pexnM RTK ¢ mM3mnogsBaHe Ha
nepMaHeHTHa M norpeburesicka 0as30Ba CTaHUMA 32a Cbh3fgaeaHe Ha PI'O, reomesmdecko
2acHEeMaHe M TpacupaHe Ha ODeKTH.

OuaxkBaHMSIT pesSynaTaT OT HalpaBeHOTO MW3CIelBaHe € [Oa ce [OoKaxe, de
M3NOJ2BaHEeTO Ha 1JjofalHMTe HaBMIAlLMOHHM CIOBTHMKOBM cuctemm (GNSS) B pexuM
RTK ¢ wu3NoJgzBaHe Ha [OepMaHeHTHa M norTpebuTesicka ©GaszoBa CTaHUMA, MorarT
yCremHo ma <¢e M3NoJ3BaT 3a cb3maBaHe Ha PI'O, reomesmMuyecko 3acHeMaHe ¥
TpacrpaHe Ha oODeKTH.

NYBIWKALIAMA [10 TEMATA HA IOUCEPTALIMOHHHMA TPV
MpyHOCKMTE Ha OMCEPTaHTa Ca OTpas3eHu B 5 HeroBM NybaMKaumMM: 2 CAMOCTOATEJIHM U
3 B cpaBTOpCcTBO. JIBE OT TAX Ca OTIeYaTaHuM B uyxOuHa.

1. Mwmxannos Ili., Crouxoe E., MamepBanma ¢ GPS um ob6pabtoTka - aHalMs3 Ha
rMonyuYeHUTe pe3ynTaTu. HaydHa KOHQepeHLMs ¢ MexnyHapoIOHo yuacTtue MATTEX 2012,
My “Enmcxon KoHcTaHTMH [IpecnaBCcKmM”

2. Mihajlov P., Stoykov E., Evaluation of the accuracy of measurements with
dual-frequency GPS receiver Trimble R4 in the RTK (Real Time Kinematics)
mode. International conference on Bionics and Prosthetics, Biomechanics and
mechanics, mechatronics and robotiecs, June 17-21, 2013, Riga, Latvia

3. Stoykov E., Methods for transformation of spatial Cartesian coordinates

(X, Y, Z), obtained by the GPS measurements in ellipsoidal coordinates and
height (B, L, H). 10th International Conference on Bionics and Prosthetics,
Biomechanics and mechanics, mechatronics and robotics, June 2 - 7, 2014,

Liepaya, Latvia

4. Cromkor E., MomepHM3auUMsa ¥ BBBeXOaHe Ha HOoNelHUTesHKM GPS curdanm. HaydHa
KOHbepeHUMA C MexIyHaponHo ydactue MATTEX 2014, WY “Enouckon KOHCTaHTHH
[lpecnaBckm”

5. Croitkoe E., Hwuazum M., Paruosa I[I., CbBpeMeHHM uHOopMauMoHHM wu  GPS
TexXHOJOTHM - acheKTW M [OCJIeOMLM OT TAXHOTO MNpwiIoxkeHMe. HayuHa kKoHbepeHLMA C
MexOyHaponoHo ydactme MATTEX 2014, 1Y “Enmckon KoHcTaHTuH [Ipecrnaecku” .

III. OTHOCHO Ms6paHaTa MeTOOMKA Ha MBCISLBAHETO.

HJOKTOPaHT®BT € HAaBJA3BJI OeTallHO B Hay4YHMA NpobjieM, KOeTO My € [IO3BOJIMIIO
Hay4HO 0oBOCHOB&HO na npoeene HeoDXoOMUTe  MICJeOBaHMA U na MoJay4n
HeOoDXOoOMMMUTE [IOJIE3HM HayudHM pes3ynaraTu. HM3cieOBaHMATaA Ca CBBP3aHM C MHOTO
nabopmanyis, KOATO = [NPaBUIIHO obpaboTeHa, aHamM3InpaHa 1 obobieHa .



MacrnenoBaHeTo MMa [NpenvMHO TEeOpeTHMUeH  XapaxTep, KOeTo Cce onpenejad oT
crneuudmkaTa Ha npobileMrTe, aHalM3MpaHM [Ipe3 [pU3MaTa Ha CbBBPEMEeHHUTE MeTOonOu
M TexXHOIoTUuM. [NOKTOpPaHT®sT Ipujlara B MOIBPBMTE TITJIABM Ha OUMCEPTAaUMOHHMA TPpynO
MeToIMTe Ha aHanlM23a UM oueHkuTe. Tes3M aHamMsM M OLeHKM MMaT 3HAUEHMEeTO Ha
PyHIAMEHT Ha UAJOCTHOTO M3acIedBaHe, TBM KaTO HANpaBeHWUTe WM3BOOM U BaKIOYeHUA
naBaT BB3MCXHOCT 3a& I[I0-HATaTBIHO pPa3BMTHE Ha uW3CcnensaHeTo. IlpaBUIIHO ca
u3BpaHy U YCIENHO TMPUIIOKeHM M CheuupuuHM MeTOOM Ha HayuyHMUTE UW3CJIelBaHMS.
YcrnemHo ca  M3NoJd3BaHM paziMdHM TeopuM M OpM MOIOENMpaHeTo ca MW3N0JI3BaHu
CBBpPEMEHHMTE CBETOBHM TeHIeHUMM 3HauMMOCTTa Ha M3CJIeOBaHeTO Cce omnpenesa oT
[NPABUIIHUTE METONOJIOTMHYECKM [IOOXOOM M HaydHO OOOCHOBaHM MeTooM 3a [OOKa3BaHe
Ha BB3NOpMeTaTa OT abBTopa Tesa. KarTo cneuManucrt, M3CIeOOoBaTEN] M IpenolaBaTell
MHX . Errenn I'pumesn CTOMKOB e HaTpynamn  ©orart OIIMT, KOMTO npuiara
uegecsofpasHo B OMCEPTAUMOHHMA Tpyn — ToBa oforaraABa HET'OBUTE HAYUYHU
nocTuxeHud. CbBC CB3OaleHMTe MOOEIM M C HalpaBeHOTO M3CJelBaHe OOKTOPaHTBT
rnocTura HabenaszaHaTa Uesél M OokKas3Ba paboTHMTE CM XMIIOTE3M.

IV. Kparxa aHamMTMUeCKa XapaKTepuMCTMKa Ha eCcTecTBOTO M OOCTOBEPHOCTTA
Ha MaTepuana, BEPXYy KOWTO Ce IpafgaT NPMHOCHMTE Ha IOMCepPTAUMOHHMS TPYIH.

MaTepran®sT, BBPXY KOMTO ca J§opMysMpaHM OPMHOCUTE Ha OUCEPTalMOHHMA
TpyD, € [OpencTaBeH KaTO 3aBbpHeHO, CaMOCTOATEJIHO HAay4dHO M3CJeIBaHe B HaydHa
ofbllacT, fABABAlla Ce B M23BECTHA CTENEeH KaTC MHTepOUCLUIIIMHapHAa. [ucepTraumara e
CTPYKTYpPHMpPaHa MeTOOOJIOTUUYECKA [IPaBUJIHO . MexiIy  TJIaBUTE MMa M3TpaneHa
CTPYKTYPHO JIOTMYECKa Bpb3Ka, KOATO I[I03BOJABA Ha Ce [pupotue UAJIOCTHAE
NpencTaBa 23a HAYYHOTO W3cjenBaHe. [leTalliHO aHa/IM3MpaH, IOUMCEePTAUMOHHMAT TPYH
[IO3BOJNIABA Oa Ce [NpociielM JIOTMKaTa M [PMYMHHO-CJIEOCTBEHMTE BPB3KM Ha CHMHTEe3a,
aHanmM=a M EeKCIEpMMeHTa, [PM KOeTO He OoCTaBa CBMHEHME OTHOCHO OpMIMHAJIHOCTTA
M OOCTOBEPHOCTTA Ha MNpelcTaBeHMA HaydeH MaTepua.

V. OIEHKA HA [IPMHOCUTE B [IOUCEPTAIIMOHHMA TPYI. IllpereHUMMTE Ha aBTopa,
2afABeHM B TpyOa ca, KakKTO CJIIeOBa

HAYUYHO-ITPUJIOKHM [IPMHOCH
1. HanpaBeHu ca o0BCTOEH aHalM3 M OlLEeHKa Ha CIBTHMKOBMUTE HABMIalUWMOHHM METOIM,
GNSS meTonuTe 3a oOlNpenesidHe Ha KOOPIMHATKM Ha TOYKM B pexuMm RTK ¢ M3NOM3BaHe
Ha noTpebuUTesicKa ¥ [epMaHeHTHa 6asoBa cTaHuMA. DBbp3 oOCHOBa Ha HalpaBeHMA
aHalM3 € [MOpelJiokeH KATC HaW-[NoOxXo4Al, Ha TO3M eTan 3a cb3nasaHe Ha PTO,
TeoOe3MUEeCcKO 3acHeMaHe M TpacupaHe Ha OOeKTM JQa Ce M3[I0J23Ba KMHEeMaTWU4YHMSA
Merton B pexumMm RTK.
2. PaszpafboreHa e MeToOuKa 3a CTATUCTHUYECKM &HalM3 M OlLeHKa Ha Ppas3jMKUTe OT
M3MEepBaHMA, II0JIydeHM IO KJacuueckm MeTon u GNSS B pexmm RTK.
3. PaspaboreHa e MeTOoOMKa =a cCb3daBaHe Ha PI'O, reomesmyecko 3acHeMaHe M
TpacrpaHe Ha ofbextn c GNSS B pexmMm RTK nOpm paszauuHa OPOOBIDKMTEJIHOCT Ha
M3MepPBaHUATA .
I[NPUJIOXHM IPUHOCH

1. VzmBpmeHM ca pealiHM eKCIepPMMEeHTAaJIHM M3CJelBaHrA Ha OO0eKTU OT TepUTOpMATa
Ha CeBepouszTOYyHa  bwarapu#d, noKasBaWM OOCTOBEpHOCTTA Ha  paspaboTeHuUTe
METOOMKM 3a NpuinokeHue Ha GNSS B pexum RTK 3a cb3maBaHe Ha PI'O, reonesmMyecko
3acHeMaHe M TpacupaHe Ha ODEeKTH.

Hay4uHMTe M HayUHO-NPUJIIOXHMTE IIPMHOCKM B IOMCEPTaUMOHHMA TPYIH He Ionjexar
Ha CBMHEHMEe KM HAMAaM BB3PaXeHMA, KaKTO [0 CBIOBPXKaAHMETO, Taka M 10 HadMHa Ha
npencraesHe Ha MHpopMalUMATa, KaTO HaydeH NOAOXOoI U CTuil. CTUIRT & axkaleMuueH,
C TroguyepTaH IpeBeC KbM aHalaM3 M CHHTe3 Ha pes3yiarature. ToBa [OTEBBPXIAEBAE
HeOoBXOOMMOTO  KadecTBO Ha  IOCTMXEHMATA Ha  OOKTOpaHTa B Hay4YHMTEe My
nacneneaHud. llpreMaM M [IOOKpPenAM HaydHO-TIPUJIOXKHMTE I[PMHOCK Ha HOKTOPaHTa.

VI. OueHxka Ha aBTOPCKOTO ydYacTHMe B [IPMHOCHUTE

ABTOPCTBOTO Ha OOKTOpaHTa B M3BBPUBAHETO Ha Mn3CcrnenBaHeTo,
pa3paboTBaHeTo Ha IOMCEePTAaUMOHHMA TPy, B OpeOcTaBeHMTE 0OyOonmMKaumMy M Hay4dHO-
M3CJIeNOBATEJICKUTE T[PMHOCKM He I[opaxdaT CbMHeHMe. HM30poeHMTe I[10-TOope [IPMHOCH
ca JIM4YHO [eJIo Ha IOKTOpaHTa.

VII. I[IpuIoxMMOCT Ha [NOJYYeHMTE B OUCEPTALMOHHMA TPYA Ppelsynrarm M
NPenopt®KM 5a OBOemoTo MM BHEOPSIBaHE

[IPMIIOKMMOCTTa Ha [OJydYeHMTe B OUcepTauMATa pesynaTatu e Oe3CHOopHa.
MzcrnenBaHmMATa B 2 OMCEPTALMOHHMA TpyHo Me [ocyXaT 3a YyCBBRBPUEHCTBaHe Ha
MEeTOOMKaTa =3a M3CcjelBaHe Ha Oed¢opMaluMMTe Ha 3eMHaTa Kopa, Te ca [oJIe3HM 3a



OOKTOPAaHTM, MpernonaBaTes, CHeUMajlMCTM M CTYASHTM, W3CIenBamy ¥ u3ydasaum
npobreMuTe Ha TreoguHaMMKaTa C @ M3[I0J3BaHe Ha ChBPEMEeHHM TeXHOJIOTUU U
cpencTea.

VIII. ABTopedeparsT KEM OUCEPTAUMOHHUSA TPYR

CrpyKTypaTa Ha ABTopebpepaTa HANBIHO CBOTBETCTBYBA Ha CTPYKTYpaTa Ha
OMCEepPTAUMOHHMA Tpyn. B Hero ca npencraBeHM OpeIMeTsT, LejlTa M HaydHUTe
3amauM Ha OucepTrauMoHHaTa pafoTa, MEeTOOOJIOTMYECKMTE OCHOBM Ha M3CIEeOBaHeTo.
llocJleDOoBaTeNHO €& [pPedNCcTaBeHO OCHOBHOTO ChIbBPXKaHMEe Ha OTIOeJHMTe TJIaBu,
BKJIOUMTEJIHO ¥ 3BaKJIWUYEeHUEeTO. BAPHO ca OTpaseHM [IOCTUTHATHTE HAaYy4YHO-NPUJIIOKRKHN
[IPUHOCH, MocodeHM ca dYeTUupuTe NOyOIMKauMM Ha  OOKTOPaHTa, CBBpP3aHMU C
OMCepTaUMOHHMA TPYL, KAKTO M M3M0JI3BaHaTa IuTeparypa.06emMbpT Ha asTopedepaTsT
obxBama 57 HecTaHmapTHM cTpaHuMuM. [lo Moe MHeHMe ABTOpedepaTsT e paszpaboTeH B
CBOTBETCTBHE (o} YCTaHOBEHMNTE M3MCKBaHMA " oTpasfABa CBOBPXAHUETO Ha
OMCepTAaLUMOHHUA TPYyX.

IX. KpuTuunmu Genexxm. l[IpM peLEeH3MpaHeTO Ha OMCcepTaluMOoHHMA Tpydo He 64xa
sabenAasaHM CepMO3HM [PONYyCKM M HEeTOYWHOoCTM. Morar obade mOa Cce HalnpasAT
CJIeIHUTE KPMTUUHM OeJIeXKM:

1. HenpaBuinHO ca yrnorpefeHM HAKOM TEePMUMHM M UyXOULM

2. THCC wmsMepBaHMATa oOwWe OBJITO BpeMe HaAMa Ja HaIOMMHAT [0 TOUHOCT HAKOHU
OT KIJIACHMUECKUTEe TIe0Ne3MUeCcKM WM3MEepBaHMA KaTo HalpMMep M3MepBaHMATa C
eJIeKTPOHHM MM  Jla3epHM  HaJIeKOMepu  WiIM  pPesyJTaTUTe  OT TecMeTpUHYHATA
HUBenauma. IlopaoM ToOBa ome OBJATC BpeMe e Cce Hajlara CbBMEeCTHOTO UM
M3M0JI3BaHe C KOCMMYECKUTEe TeOoOe3MYecKM MeTOINM.

3. Mma pmocTa nybmukaumMy oT OBATAapCKM aBTOPM, KOMTO ca Mo npobjeMmUTe
pasrjaexnoaHy B OMcepTraumMaTa, HO Te He ca UMTHUpaHM. bBux npernopedall Ha aBTopa
oa Ce 3arnosHae ¢ TAxX, We My OBOe MNoJIe3HO.

4. Ilpum TpaHc@opMauuaATa Ha [IPOCTPAHCTBEHM KOOPIOMHATM B TEO0Ie3UUECKHN
(emmmncownpoHK) crouecTByBaT M QopMyJsiM 0e3 MTepalyH.

5. OT M3NOXeHMEeTO He CcTaBa ACHO MMa JIM OPMIMHANHM (QOpMYIM, M3BeIeHM OT
OucepTaHTa M ako MMa KoM ca Te.

6. IloBTapAT ce eIHM M CBIM OedUHMLMM Ha HAKOJIKO MecTa. A HAKOM OT
OebuHMIMMTe M300mMO ca WMa3JMmHM @ TBBpOe MHOTO MaTepMas oOT JMTepaTypara e
najoxeH B padoraTa. Bce nak ToBa e OucepTauMa, a He ydeOHMK.

7. Hakom oT npuHocuTe BM MOIVIO Oa ObOaT OOOCHOBaHM MHOo-modpe.

8. Hakom oOT M3ClIedBaHMATA He Ca M3BBbPUEeHM ¢ HeobxomuMaTa 3aObI600YeHOCT.

9. Ha wMmecTa ce =abendaseBaT [edaTHM TpPelKM, a HAKBIOE U CTUIIOBM
HETOUHOCTHU .

10. HAxOM OT OVMEHCHMMTE M CBKpalleHMATa ca MBMMCAHM Ha DPasIMUuHM e3MLUM.

11. IvcepTauMOHHMAT TPyO € TBLPOE TOoNAM 1o ofeM, OCOOEHO MNPUIIOXKEHMATA .

12. Haxowm OT HamnpaBeHMTe M3BOIOM Ca MHOTO ofilM M Cé OTHACAT II0-CKOpOo IO
CBOBPXAHMETO Ha OUCEepTalMATa, OTKOJKOTO OO CBUHOCTTA Ha pPas3TiexXIaHuTe
npoBiemMmu B HeA.

13. KaprHara npoexura UTM e HenoOxondma =2a KalacTpalsHu, CcHuMadHu 1 PT'O
paboTr M 3a BCAKAKBB BMI TPACHMPOBKM Ha TepUTOPMATa Ha Bwaraprda M e [IoUTH
CUTYpPHO, dYe HaAMa na ©Oble M3MOoj3BaHa. [lopaly Toa & OMJIO HEeYMECTHO U
fes3rnosyie3HO Ja Ce M3BBPUBAT M3CeOBaHMA Ha ©Oas3aTa Ha Tas3u KOOpIOMHATHAa
CUCTEMA .

HanpareHuTe 3abeyexku, obade, He HaMandsaT CTOMHOCTTa Ha IOUMCEPTAaLMOHHMA
TPYX.

X. JIMuyHKM BHoedYaTJIEHUS . [loznapam mix. EBreHmn I'pumes CTOMKOB oOlieé KATO
cryneHT. [lpaBeme ENedaT/eHME CBC CBOATa CTaApaTeJIHOCT, Yy4eHOoJwore, MHOTO
OoSpKM KoJIeTHMallHM OTHOWEeHMA, yBJEedYeHMe KbM M3ydaBaHe Ha ChbBPEeMEeHHMTE
TEeXHOJIOTMM. B pes3yjTaT TOM 3aBbpliBa ¢ MHOTO nobbp ycnex. Mmam mHpopMauma M
3a HeroBaTa OeMHOCT B MNpakTukaTa. VHX. EsredHm CTOMKOB MNpUTeXaBa M
npodecroHased onMT B oOJlacTTa Ha TeomesMATa. [lpuTexaBa MHOTO HOOpM
NpakKTHUUeCcKy YMeHMH.

XI. 3axkmodeHue. [McepTalloHHaTa paboTa e odpopMeHa KOMIIETEHTHO M
akypaTHO M [penCcTaBjiABa OeMCTBUTENHO elMH 3aBbplieH HaydeH Tpyn. IpobiemuTe,
pasrmiexJaHy B OMCepTalMsaATa Ca B TpyAHa M BaxHa M cbBpeMeHHa oOJlacT.
IucepraHTeT HobOpe ce & OpMEeHTMpAJl B Tas3M Hejleka MaTepusd, MNOCTUTHAN € Oo0pr
pesynTraru. HanpasBeHm ca cepmosHM oDOOWEHMA, MOTBPCEHU Ca MNPUIIOKHM aCleKTM.






