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oT gon. A-p uex. [Inamen Muxaitnos MuxaiinioB — ppKOBOAMTEN Ha KaTeapa ,,I eoe3us” KbM
@akynrera no TexHudecku Hayku B [llymenckus yuusepcurert ,,Enuckon KoHcranTdH
IIpecnaBcku™.

3a IMCEpTalMOHHUS TPy Ha ac. HHXK. MoHuka bopucinasoBa bemkepa Ha Tema
»H3cjeBaHe HA Bb3MOXKHOCTHTE 32 MOHHTOPHHI HA HH(PPACTPYKTYPHH 00€KTH ¢
H3M0JI3BaHe HAa 0e3NM/IOTHH JIETATE/IHH aNlapaTH
3a NpUcHXKJaHe Ha oOpa3oBaTeiiHa M HayJHa CTeleH ,,JOKTOp
IMpodecnonanno Hanpasnernue 5.7.“ ApXUTEKTypa, CTPOMTEICTBO M reOAe3us

Hay4YHa CHEeNHaHOCT ,,doTorpaMeTpus H JUCTAHIIHOHHH METOAH

1. O6mu cBeaeHus 32 MPONEAYPATA H NPEACTABEHHTE MATEPHAJIH
Ac. uix. Monuka beypkeBa e 3aunciieHa KaTto peloBeH JOKTOPaHT KbM KaTezpa ,,| eomesns
Ha Qakyrera no Texuudeckd Hayku Ha 1Y ,En. Koncrantun [IpecnaBcku® cbe 3amoBen Ne

PJ1-10-329/31.01.2017 r. na Pexropa Ha IIIY. OT4rciieHa e ¢ npaBo Ha 3aIMTa ChC 3alI0BEN
Ne PJ1-10-069/31.01.2020 r. Ha Pexropa na IIIV.

2. Buorpaduunu naHHH
Hux. Monuka Bopucnasosa Bemxkesa e ponena Ha 23.09.1991 r, B rp. IInesen, bearapus.

B xarenpa ,,I'eonesus* nocrbnBa Ha paGoTa npe3 2017 r. ciex cnedeneH KOHKYPC, KbIETO
paboTu 1 B MOMEHTA.

3. AHanu3 Ha JHCEePTALNMOHHMS TPYX
3.1. AKTyaJIHOCT HAa TeMaTa

B mucepranmonnus Tpyn Ha unx. Monuka bempkeBa ce H3cienBat Bb3MOXXHOCTHTE 32
MOHHTOPHHT Ha HHPPACTPYKTYpHH 00EKTH C U3M0/I3BaHE Ha GE3MMIIOTHH JIETATENHH allaparTy,
TACHO CBBP3aHH C (POTOrpaMeTpHUsTa ¥ NUCTAHIMOHHATE METO/IH.

ObexT Ha H3ceIBaHE € TOYHOCTTA HA TEHEPHPAHNTE TPUM3MEPHH LIA(POBH MOJIEH

Ha MecTHOCTTa (IIMM), dopmupanu npu dororpamerpuuna o6paGorka Ha u3o6paxkeHMs,
nosydeHH ¢ nomomra Ha BJIA 3a HaOmiogeHHe M HM3ClICABaHE Ha CBCTOSHMETO Ha

HHOPaCTPYKTYpHH OOEKTH.



Ilenra Ha JHCEPTAMOHHHA TPYA €: Ha ce pa3paGoTAT MeTomuKH, GasMpaHH Ha
u3non3paneTo Ha BJIA, ¢ oryex nmosHImaBaHeToO Ha Ka4ECTBOTO M TOYHOCTTa HA MOHHTOPHHTA
H HaOWpaHeTO Ha DPOCTPAHCTBEHH JaHHH 3a M3CIEIBAaHE HAa CHCTOSHHETO Ha
HHQPAacTPYKTYpHH OOEKTH.

3anaumTe 32 OCTHraHe HA IIOCTaBEHATa eI ca:

1. la ce ananu3upaT TEHJCHIMATE B Pa3sBUTHETO HA JICTATEHHTE XapaKTEPHCTHKH H
apuoHHKaTa Ha BJIA, xakTo m Ha MeTozuTe 32 06paGoTKa Ha MH(pOpMAaNUATa, MONyYEHA C
TSAXHA IOMOII.

2. Jla ce m3cnenpa BIMAHHETO Ha (aKTOpHTE, BIMSEINM BHPXY TOYHOCTTA HA
TPHH3MEPHHTE MpOBH Mozienn Ha MecTHOCTTa (L{IMM), H3paGoTBanu ¢ nomomrra Ha BJIA.

3. Ila ce pa3paboTAT METOIMKH 32 MONy4aBaHe Ha H300paxkeHHs ¢ moMmorra Ha BJIA,
OCHTypsiBallld HeOOXOMMAaTa TOYHOCT Ha Tpuu3MepHuTE [[MM.

4. Ja ce pa3paboTsaT METOMMKH 3a H3noM3BaHe Ha BJIA 3a HaGMONEHNE H M3CIIEABAHE
Ha CBCTOSHHETO Ha HHQpPacTpykTypHu obektd. IIpeamer Ha H3ClelBaHE Ca NPHHIIAIH,
METO[H, TEXHOJOIMH Ha TEMAaTHYHOTO M HMHTCPAaKTHBHO KapTrorpapupaHe IO IpHMepa Ha
ChCTaBC€Ha KapTa Ha KYJITYPHO - HCTOPHYECKHTE IIAMETHHIH Ha TEPUTOpHATA HA 0o6jacT
Ilymes.

AxTtyanHoct Ha npobsema: Besnwnortaure neratennn amapatu (BJIA) ca MozmepHO
TEXHOJIOTHYHO CPEJICTBO, HAEATA 3a KOETO CE 3apaX/Jia OIle Ipe3 YETBBPTOTO CTOJIETHE IIpeIH
Xpucra. [IbpBOHaYaNHO ca Ch3JaJICHH 3@ BOEHHH LIEJIH, HO OT HAaYaJoTO Ha BeKa BCE IIOBEYE
HaBJIM3aT B HUBHJIHHA CEKTOp. OT mOOHTENCKO 3aCHEMaHe Ha EKCTPEMHH BHICOKIMIIOBE O
JUCTAaHIMOHHO H3CJICIBAHE HAa 30HM HA MOXKapH, HABOAHEHMS, pa3MBH HAa TOKCHYHH
BEIIECTBA OT EKUIIM Ha CITy)OHuTe 3a 3ammTa npu GencTBus u aBapuu — BJIA HamupaT mUpox
KPBI OT ITOJI3BATENIH.

Ocoben wHTepec mMpenCTaBisBa TAXHATA YTHIM3AHS B Pa3IMYHA HHXKCHEPHH CeEpH,
Gnarozapenue Ha KIIOYOBHTE MM NDEJUMCTBA NpE] KIACHYECKHTE CPEACTBA H METOMH —
0530 1 HafeXHO MONTydYaBaHE HA ONEPATHBHA HH(OPMAIMSA B PEATHO BPEME, BB3MOXKHOCT
3a aHAMM3W M NPOTHOCTHKA Ha 6a3a Ch3NaBaHM OT H300paXEHHS TPHU3MEPHH IM(POBH
MOJIC/TH, ¥ HE Ha MOCJIEHO MSCTO, 6€30IIaCHOCTTA 32 CAMHUTE CIIECI[HAIMCTH.

OcHoBeH KpuTepHii B reoze3dsra € TOYHOCTTAa, C KOATO C€ H3BLPIIBAT Pa3IMIHHTE
reofie3MyHH paboTH — W3MEPBAHHS, Ch3/laBaHe Ha IUIAHOBE U KAaPTH, M3YMC/IABaHE HAa 06EMH

(u3KomM, HacHIM), CllefeHe Ha AedopManum, MOHHUTOPHHI U M3CJIe[JBaHE Ha ChCTOSHHETO Ha
uHQpPacTpyKTypHH oGexTH U ap. Usnonssanero na BJIA B reome3usaTa eIy ONTHMHA3ALMS Ha
IIPOLIECHTE IO CHOMpaHETO M aHalIM3a Ha TIeoNnpocTpaHcTBeHa HMHGpopmanus. Eto 3amo

U3CJeBaHETO Ha (aKTOpHTe, KOMTO OKa3BaT BIMSHHE BHLPXy HEHHATa TOYHOCT € MHOTO
BaXKEH npobJieM.

3.2.Coabprkanue HA JUCEPTALHOHHHAS TPY/

B mmceprannonnus Tpyn Ha mmx. Monmka Bemkesa ca aHQIU3UPaHH HM3BECTHH
METONHM M NOAXOoaH 3a u3noisBaHe Ha BJIA 3a w3nsineHue Ha reonesuunn paboru. Ha tasu
6asa ca paspaborenn u anpoGupaHE MeTONMKH 3a m3nom3Bame Ha BJIA 3a mabmonenne
HM3CJICIBaHE Ha ChCTOSHHETO HA HHPACTPYKTYPHH 0GEKTH.

L[ncepmunoanﬂ TPYA C€ CBCTOH OT YBOZ, YETHPH IIABH, 3aKIIOYCHUE, COIMCHK HA
nyO/IMKaMKUTE N0 TEMATA M IIPHIIOKESHHUS.



B mbpsa raBa ca pasrieaHHM KOHCTPYKIMSTA, DPETHCTPHPAIIMTE CEH30PH H
CHCTEMaTa 3a KOHTposn Ha monera Ha BJIA. IlpencraBeHa e TaxHara Kiacuukamms IO
Pa3iHA NPH3HAIM. AHANTM3UpaHu ca cepure Ha npwioxenue Ha BJIA. ®opMymHpanu ca
IEJIHTE H 33J1a9MTe Ha JUCEPTAlHOHHHUS TPYI.

BB BTOpa riiaBa ca pasriefaHM MaTemaTHuecKHTe MoAenH Ha oGpaGoTkata Ha
HH(OpMaUKsTa BHPXY €IHHHYHA CHUMKA H BBHPXY CTEPEO NBOMKA CHEMKH. AHanu3upaHu ca
akTopuTe, OkasBamlM BIMAHME Ha TOYHOCTTAa TpHH3MepHHTe IIMM — TOYHOCTTZ Ha
ONpENC/IAHE KOOPAMHATUTE HAa LIEHTPOBETE HA MPOCKTHPAHE HAa CHUMKUTE B KOOPAWHATHATA
cucreMa (KC) OXYZ m rtoumoctra Ha onpenense Ha KOOpIMHATHTE Ha OOpasdTe Ha
obexture B KC Ha cHEMKHTE.

B Tpera rmaBa e paspaGorena MeTomMKa 3a OLEHKA TOYHOCTTA Ha oIpenensHe
KOOpZIMHATHTE Ha LICHTPOBETE Ha NPOEKTHPAHE HA CHUMKHUTE. AHAIM3HPAHO € BIMSHHETO Ha
KOJIMIECTBEHHTE U KAYECTBCHATE XapaKTEPUCTHKH Ha KOHTPOJIHHTE TOYKH BhPXy TOYHOCTTa
Ha Tpuu3MepHuTe [[MM.

B 4erBbpTa riapa ca aHaMM3UpaHu NOIXOMHTE 3a H3Non3BaHe Ha BJIA 3a Ha6moneHue
M HU3CIE[BaHE CBCTOSHHETO Ha HH(pacTpykTypHH obektH. HampaseHa e omneHka Ha
PasMEpHUTEC HA HEPETJIAMEHTHPAHUTE CMeTHINA B o6muHa Illymen upe3 BJIA. Paspaborenu ca
MO/IC/IH Ha 3aIBJIBAHETO HA IETIOTO 3a OMTOBH OTHaxbIM Kpaii rp. [llymen.

HuceprannonEmaT TPYN ChABPXKaA 143 cTpaHuIM, OT KOHTO 34 Ca IPHIIOKEHHS.

CruchKbT Ha M3NOI3BAHATA JIATEPATYPA CE CHCTOM OT 98 M3TO4HMKa, OT KouTo 41 ca
UnTeprer caiitoBe. L{utupanu ca 57 3arnaBus, oT KOUTO 22 Ha 6barapcku, 21 Ha pycku u 14
Ha aHIJIMHCKH e3uK. Bumouenu ca 47 ¢urypu, 20 Tabnumy 1 5 IpHIOKEHHS.

3.3. Ilo3naBane Ha npobiema

Or pasrienanuTe B UCEpTaNUsTa BHIPOCH, EKCIIEPUMEHTH M HAYMHATE HA TAXHOTO
U3JIOXKCHAC € OYEBH/IHO, Y€ JOKTOPAHTHT € 3al03HaT B JIETalili C TeMaTHKaTa, UMa ao0pa
HHDOPMHPAHOCT 32 CHBPEMEHHOTO CHCTOSHHE Ha npobnema, KakTo M 3a MPHJIAraHeTo Ha
CBbBPEMCHHH TEXHOJIOTHH IIPH H3CleBanusATa. OT NPHIOKEHUTE MaTepHaIn U pa3paboTku ce
BHK/la, 4€ NOKTOpaHTa € y4YacTBal B IIPaKTHYECKH pa3pabOTKH, KOMTO HMAT IPSKO
OTHOIICHHE KBM TEMaTa Ha aucepranusra. [locraBeHuTe 3ana4n Ha AMCEPTALMOHHMS TPYJ Ca
M3IBJIHEHHM U LIEJITa Ha pa3paboTKara € IOCTUTHATA.

4. IlpanocH H 3HAYAMOCT Ha Npob6aeMa

IlperennuuTe 3a npuHOCH Ha aBTOpKara HHX. MoHEKa Bemkesa ca 0606mEHH B meCT
TOYKH M OTpa3siBarT OCHOBHHTE pe3yjTaT OT H3CJIeaABaAHUATa Ha AOKTOpaHTa. Hpnananm
NPETeHIHUTE Ha aBTOPa 3a NPHHOCH M TH OTHACSAM KBM KATErOpUsATa HAyYHO-IIPHJIOXKHH — 2
[IPHHOCAa W YCTHPH KBM INPHIIOXKHH, ChINAacHO u3ucksBanusta Ha 3PACPB. IlomydenuTe
PE3yNTaTH Ca C rojiiMa NPaKkTHYECKO NPHJIOKCHHE, 3allBJIBAT ONPEACIICHH METOAMYECKH

TPasHOTH B 00/1aCTTa HA MOHHTOPHHTIA Ha HH(PACTPYKTYPHH OOEKTH.

5. Kpuruunn 6esexxu

JlucepranuaTa € HamMcaHa HA MHOTO no6po HayuHo HuBO. [IpencraBenure pesynraT ot
H3CIeBaHMATa ca 106pe 060CHOBAHH TEOPETHYHO U YCHENIHO NOTBEPACHH OT HAIPABEHHUTE
€KCIIEPUMEHTH U PEaTHH 00EKTH.



KM noxTopaHTKaTa uMaM ciieHHTE 3a6eexKu:

1. BucouwHara Ha HUBOTO 3aCHIIAHH OTIATBIH BB dopmyna (4.2) e HepeaTHCTHIHO
Majka — S cm.

2. JlocTaTh4HH 1M ca JBa LMKBJIA HA 3aCHEMAHE Ha JE€NOTO 3a GMTOBH OTHAXBIH Kpait
rp. lllymen 3a 1a ce chM 3a TEeMIOBETE HA HETOBOTO 3aIThJIBAHE.

3. ViMa TepMHHOJIOTMYHM HETOYHOCTH.

6. CTaTHH N0 TeMaTa Ha THCEPTANMOHHMS TPYA

IIpunoxenu ca 0610 7 cTaTum, OT KOHTO 3 caMOCTOSTENHH 4 4 B CBaBTOPCTBO. Beuukm
CTaTHH Ca M3LAIO [0 TEMaTa Ha JUCEPTAHOHHHS TPYA. BposT Ha cTaTHHTE, KAKTO M TOYKHTE
KOHTO HOCAIT Ca I0OCTaThbYHHM 32 MOKPUBaHE HAa MUHUMAIHATE HAIIMOHATHY M3MCKBAHHS 3a
NpHIOOHBaHE Ha Hay4HATa CTeneH ,,JIoKTop.

6. 3axmouenne

IlpencraBenusT mucepTauMOHeH Tpyn Ha TeMma ,/3cielBaHe Ha BB3MOXHOCTHTE 3a
MOHHTODHHT Ha HMH(PACTPyKTYpHH OOEKTH C H3NOJ3BaHE Ha OE3MMIOTHH JIETATENHM
anaparH,, HMa CHINECTBEH NMPHHOC KbM I€OAE3MYECKHTE H (OTOrpaMETPHYHHTE PEIICHHS B
00I1acTTa Ha MOHHTODHHTA Ha HH(PACTPYKTYPHH 0GEKTH, KAKTO H ch3aagenuTe 3D Moxenm,
KOHTO I€ CIIy>XaT IIPH I0-HaTaThIIHOTO OQOpMsHE Ha OONHK Ha MPOCTPAHCTBATA OKOJO TAX.
OnensBam paspaGoTkaTa KaTo CaMOCTOSTENHO, OPHIMHAIHO H JOCTATBUHO 3HAYAMO
U3CJICNIBAHE 32 TEOPHATA H NMpAKTHKaTa B 00/1acTTa HA MOHHTOPHHIa Ha MH(PACTPYKTYpHH
obexTH.

Ilpensun Ha HM3NOXKEHOTO 10 TyK, IpeqiaraM Ha WICHOBETE HA HAyYHOTO XXypH Ja
[IaCyBaT € MONOXHTENEH BOT 3a NPHCHXIaHEe Ha oOpa3oBaTeNHaTta ¥ HaydyHA CTENCH
»1OKTOp“ B Mpo(eCHOHATHO HanpaBieHue 5.7. “ApxXHTEKTypa, CTPOMTEJICTBO H reone3us”,
Hay4YHa cnenuanHoct ,,DoTorpaMeTpus W JUCTAaHLIMOHHM METOAM” HAa ac. MHX. MOHHKA
Bopuciaoa Bemkena, b3 0CHOBA Ha IPOBEIEHA 3aIATA HA JHCEPTALMOHEH TPy Ha TeMa
»/3ce/Bate Ha BE3MOXHOCTHTE 32 MOHHTOPHHT Ha HH(PACTPYKTYPHH 0GEKTH C H3IOI3BAHE
Ha GE3NAIIOTHH JIETATE/IHY anapaTh™.

18.08. 2020 r. YneH Ha HAYYHOTO XypH:
I'p. lllymen /mont. x-p
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