Yn.-kop. npodp. a-p uxx. FTEOPTU MUNEB
[oy. npod. a-p unx. NBO MUIIEB

NMPUNOXHA NINEOOE3UA
YacTt 1
NMH>XXEHEPHA T'EOOE3NA

KHura 1

OCHOBW, CUCTEMW 1
TEXHONOTWX B

WHXEHEPHATA EQLE3NA

Ha reofle3ncT1Te 1 3eMeycTpouTenuTe B bbnrapus
Coduna, 2017 .




Yir.-xop. npod. 1-p un:k. FTEOPT' MUWIEB
Mou. npod. 1-p un:x. UBO MJIEB

«Hayxa mpebdyem om uenogeka eceii e2o yscusnu. U ecau
Obl y 8ac 0vL10 ObL 06€ IHCU3HU, MO UX Obl HE X6AMULO BAM.
Bonvwozo nanpascenun u eenukoii cmpacmu mpedyem Hayka
om uenoeeKa«

Axan. Msan Ilerposuu [1aBnos (1849-1936),
naypeat Ha HoGenoBa Harpana
(https://psichov.net/pavlov-ivan-petrovich/)

MNPUJIOKHA 'EQOJE3US

C1103 Ha reo/Ie3UCTUTE U 3eMeycTpouTeauTe B brarapus
Codus, 2017 1.



IIpearosop

IIpunosxknaTa reoge3us o0xBailla BCECTPaHHOTO IIPUIIOKEHUE Ha HaykaTa [ eonesus.

B cBeroBHata nuTeparypa, 3a ChbKaJleHHE, HsAMa HalpaBeHa CHUCTeMaTH3allus,
000011eHNe, CTPYKTypUpaHe U TpelcTaBsiHe Ha mpoOiemute Ha [lpunoknara reopesus
(Teopust ¥ TIpaKTUKA) KaTo €IHO IUI0, Karo oOocobeHa obmact oT HaykaTta I'eomesus.
Hactosauusat MoHorpaduueH Tpyl € npeJHa3HayeH Jia pelin Te3u MpoOiieMUu U B YaCTHOCT U
Te3u Ha MkenepHara reojesus.

[Ipunoxenuero Ha I'eonmesusita — IlpunokHata reoje3us TyK € TOJEJIEHO U
neUHUPAHO, OT aBTOPUTE, B TPU acmekrTa (HampaBieHHs, OOJIACTH): uHoceHepen — 1.
HNu:xkeHepHa reone3usi, npupooorayuen — 2. Ilpuiioxkenue Ha I'eone3usita B HAyKuTe 3a
3emsita u Opyeu npunodicenusi — 3. He HHIKeHepHH W NPHUPOIOHAYYHH ACHEKTH HaA
npujoxenue Ha I'eomesusita. [IbpBUAT acnekT € Hal-MHOTOCTpaHHO pa3pabOTEH, MacOBO
MpUJIarad u ¢ OrpoOMHa JIuTeparypa.

[IpencraBsHeTo Ha ChABPKAHUETO HA MATEpUATA Ha TE3U TPU aCIEKTa € MPEIBUICHO
OT aBTOpHUTE Ja ObJie, B CbOTBETCTBUE C ACMICKTUTE, B TPH OTACITHU U3JI0KEHUsI - YACTH.

Yact 1. Un:kenepHa reoae3usi € opopmeHo o ¢popmara Ha TPH OTJECIIHUA KHUTH:

Kaura 1 ,,0cHoBH, cucTeMu 1 TexHoJiornu B UH:KeHepHaTa reoae3us‘

Knura 2 ,IlpoekTnpane M nmpu/iokeHHe HA YCTPOMCTBEHUTE M HA IeHepPaJHHUTE
IJIaHoBe";

Kuura 3. ,,M3rpa:knane Ha JuHeldHH 00€KTH, HA CIPAH, CHOPHKEHUST U MOHTAK
Ha TEXHOJIOTU4YHO o0opyaBaHe. [I1aHoBe Ha U3rpajeHNTE KOMILJIEKCHH 00€KTH.

Kuwra 2 e usnanena: B aururtanex suj, E-kaura, ot [http://Billio.bg] — B kpas 2016 r.,
Y B aHAJIOTOB BUJ] OT U3JATENICTBO ,,ABaHrapa’, — B HauanoTo Ha 2017 r. B 06em ot 330 ctp.
Pasnpoctpansisa ce B kHmkapuuute Ha YACI, MI'Y, CEK u brectsm dakenn.

Knwura 1 e nacTosmoro n3nanue (B JMTUTAJICH U aHAJIOTOB BH/T), @ KHUTA 3 €€ MOATOTBST
3a u3aBaHe cbino npes 2017 r.

Kuaurure ca uznanue Ha CbiO3 Ha T€OJIE3UCTUTE U 3eMEYCTPOUTENUTE B bharapus.

Yact 2 1 3 ca Bce olIe B TPOEKT, HO C€ UMa MPEeIBUJ MOATOTOBKATa U O(hOPMSIHETO UM
Jla 3ara3u XapakTepa U BUJia Ha TOBA OT M3JIOKEHUETO B IIbpBaTa 4acrT.

TexkcTbT U Qurypute, cBbp3aHu ¢ npeacTtaBsiHeTo Ha [Ipunoxnara u MHxkeHepHaTa
reoje3us € JaJeHO TyK B HAa4aJloTO Ha KHUra 1, HE3aBUCHUMO Y€ JIBETE Ca pa3leicHH, HO
U3JI0KEHNETO, KOMEHTApUTE U JINTepaTypara 3a TAX, ca TPETUPaHU 00EAUHEHO.

BMmbKBaHeTO Ha 4YacTTa 3a CBUIHOCTTa M IpeAcTaBsHeTo Ha IlpunokHara u
WNnxenepnata reoae3us B kHura 1 Ha uact 1. MmxeHepHa reozjesust ce oOycnaBs OT
HEOOXOUMOCTTa YUTATENAT Jla MOXKE Ja C€ OpPHUEHTHpa U BB3IpHEME HepapXUYHOCTTa B
U3JI0XKeHneTo Ha npobiemute Ha [IpunokHata u MHxkeHepHarta reofesus, Tbii KaTo Ha TO3U
eTall aKkUEeHT € MOCTaBeH Ha u3jgaBaHe Ha VMHeHepHaTa reonesus, a He Ha [IpuioxkHara
reoie3us kato 1su10. ToBa monokeHue 1e ce u30erHe Nnpu eIHOBPEMEHHO INpe/ICTaBsiHe Ha
TpuTe pasznena Ha [Ipunoxnara reonesus. Torasa 3arimaBHaTa CTPAHMIIA, BMECTO CEralllHATa HA
kHura 1, me 6b1e Ha [IpuioskHa reoae3ust.

lloceewasame na: | Hamanus HUeanosa Munesa — cwvnpy2a u Mauka
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01.ITPUJIOKHA TEOJIE3U S
01.1. VYBon

[Moustuero [MpunoskHa reoje3us, 3aeIHO ¢ TOBA Ha MIHKeHepHa reoie3ns ca yTBbPIACHH
B iuTeparypara. TpsoOBa obaye sicHO Ja ObJie Ka3aHO, Y€ TAXHATA CHITHOCT, aClIeKTH, 00XBaT,
pOJIs ¥ 3HAYCHHUE HE ca JOCTATHYHO €HO3HAYHO U SICHO OCh3HATH, Bb3NPHEMaHH, 1ehUHUPAHU
u Tpetupanu. [IpogbirkaBaT 1a ce 1aBaT pa3iIudyHU TEXHU, YECTO aOCTPAKTHU ONpEACTICHUS U
Jla ce Bjara pasliMueH CMHUCHJI U ThIKYBaHE B TAX. 3aeIHO C TOBa CE MHIIAT TPYIAOBE U
0000meHus mo npodbrmemute Ha [lpunoxkHata m ocobeno Ha MHxkeHepHATa T€0Ae3Hs, YeCTO
OBTH ChC CTPYKTYPa U ChIbPIKAHE, OTKHCHATH M HE CHOTBETCTBAIlA HA CHCTBUTEIHOCTTA,
CBIHOCTTA ¥ TIOCJICIOBATEIIHOCTTA [TPH M3TPAKIAHE U CKCILIOATAIMS HA HHKCHEPHUTE 00CKTH
U KOMIUICKCH OT TSX, C KOUTO TS € OPraHUYHO CBbP3aHa.

Tyk, Ha 6a3ata Ha ABJITOTOAUIIHATA pabOTa, U3CIICABAHMSI, OIIUT, OLICHKA U 0000IIeHHEe
Ha aBTOPHTE, Ha HAIIPABEHOTO JI0OCEra U MPEACTABeHO B CBETOBHATA JIMUTEPATYpPa, CE U3SICHIBA
TSAXHATa CHITHOCT W ce (opMynaupaT ¥ AePUHUPAT TE3U HM3KIIOUUTEITHO BAXXHU IOHSATHS.
[Toka3Ba ce mpeau BCUYKO, KaKBU CIIOpPE] TAX, TPAOBA 1a ObIaT cHCTEMAaTH3aIsITa, 00XBara,
CTPYKTypaTa, ChIIHOCTTa U ChAbpkaHuETO Ha [Ipunoxknara m MuxkeHepHara reoae3us u
TAXHATa pojisi M 3HayeHue. HampaBeHo € W 0000IIEeHME W OIICHKAa Ha JMTeparypara u
MEXKIyHApOHATA JEHHOCT, CBbp3aHa C TSX.

01.2. Q01 MOCTAHOBKHU

B cbBpeMeHHOTO pa3BUTHE Ha Haykara M IpakTukata [‘eone3usita cbCc cBOATa
MHOI'OCTPAaHHOCT 3aeMa sACHO AeduHupano msacto. OT eHa cTpaHa T4 peliaBa cOOCTBEHUTe CH
KJIACHYECKH MTPOOJIEMH T10 OTpeieisiHe Ha pUrypaTa, pa3MepuTe U BHHITHOTO TPABUTALIMOHHO
10JIe Ha 3eMATa U CbBPEMEHHUTE aClEKTH, CBbp3aHu ¢ TaX. OT Ipyra - JONpUHAcs OILE U 3a
pelIaBaHeTo Ha MPo0JieMuTe U HA APYTM HAYKH — IPUPOJIHU, HHKEHEPHHU, a CBIIIO U Ha APYTHU
00J1aCTH OT 3HAHMETO U NMPAKTHKATA. PosiTa M 3HAYEHHUETO 1 ce yBeNMYaBa HEMPEKbCHATO.
B ToBa oTHOlIEHHE ce OTKposiBa HeilHaTa mpuiio’kHA cTpaHa, obocoOeHa kato Ilpuiokna
reojie3usi, CBbp3aHa, KakTo ce oT0ensn3a, ChC BCECTPAHHOTO MPUIIOKEHUE Ha reoaesusTa. Ot
0COOEHO 3Ha4YeHHE € UIACHTHU(PUIMPAHETO Ha HeWHATa CHIIHOCT, ACMEKTH WU TEXHOJIOTHH,
cucTeMaTH3alnuaTa U o000IEeHNETo, posATa U 3HaueHUueTo . ChBpeMeHHaTa MeHeTPauusa —
IPOHUKBaHe, mpuiiokeHue Ha I'eomesusita B Jpyru HayKu U 00JacTH, Ae(PMHMPAHO KaTo
IIpnioxHa reoge3us, ce OCHOBaBa Ha pa3BUTHETO M HATPYINAHUS ONUT B OTICIIHUTE aCIIEKTH
Ha TNPWIOKEHHE U Ha JUTHTAIM3aluATa M TiI00anu3alusTa Ha Haykara Hpe3 MOCIIeAHHUTE
JIECETUIIETHSI.

IIpennocraBka 3a yCHeIIHOTO NpHJIOKeHHe Ha ['eonesusaTa, OT egHA CTPaHA ca
100pOTO NO3HABaHe M U3I0JI3BAHE HA TEOPUATA, METOAUTE, TEXHOJIOTUUTE, UHCTPYMEHTHUTE U
cucremure Ha [lpunoxHara reojesuss M Te3M Ha TeojAe3MsATa KaTo KOMIUIEKCHAa HaykKa,
BKJIIOYBAIla TSICHO CBbp3aHMTe ¢ Hesd objactu kato: dortorpamerpus, Kaprorpadus,
HNudopmaruka, CIbTHUKOBU CUCTEMH, METO/IU U TEXHOJIOTUH, COPTYep U IPYTH, U OT Apyra
MO3HABAHETO HA U3UCKBAHUATA U TEXHOJIOTMHUTE Ha ChOTBETHATA 00JIACT HA NMPUJIOKEHHe Ha
['eone3usiTa — MH)KEHEPHU ACIIEKTH, IPUPOIOHAYYHH ACIIEKTH, HACEJIEHU MECTa, IPOMUIIIIEHU
npennpuarus, Kagactsp, ['eonnnamuka, Ceacko ¥ TOpcKo CTOMaHncTBO, OkoyHa cpena, MUHHO
J1e510, ApX€0s0rus U T.H.

HacrosmaTa onenka, cucremarusanusi 1 000011eH1e Ha MpoOJIeMHUTE U Pa3BUTUETO Ha
[TpunokHata reofe3us € Bb3MOKHO U CE€ TMPaBH €]Ba HA TO3M eTall, Ha KONTO Pa3BUTHUETO,
YCHBBPIICHCTBAHETO U MPUJIOKEHUETO Ha (DyHIaMEHTAIHM, KJIOYOBH 00JacTU OT HayKaTa u
IIPAaKTHKaTa, Ha KOUTO CE€ OCHOBaBa B MHOro acnektu ['‘eonesmsara Karo MaTeMaTHKa,
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uHpopMaTuka, pusmnKa, eIeKTPOHUKA, MEXaHUKA U JIp. MOJYy4HXa J0 rojisiMa cTeleH CBOS
3aBBbpIIEH TeHepajieH Mpexoa U 00JMK 0T aHAJIOroB KbM HUGPOB BUJ ciel OYPHOTO UM
pa3BuTHe U ThoOanu3anus Npe3 IMOCIEIHUTE JeceTHiIeTus. B MHOro acmekTH TSIXHOTO
CeramHo pa3BUTHE CE M3pa3sBa B YCHhBBPIICHCTBAHE, MUHUATIOPU3AIMS U MHTETpalvs Ha
amaparypu, cucTeMu, codTyep, METOAM U TEXHOJOTMH U CHhOTBETHOTO UM H3IOJI3BAaHE B
['eonesusata u mo-HaraTbk. ChINO Taka OIEHKATa, CUCTEMAaTH3alMsATa U O0OOIICHUETO ce
OCHOBaBa U Ha HATPYNAHUS OMHUT B OTJEIHUTE aCIEKTH Ha MpHJIOKeHHe Ha ['eone3usTa mpe3
orOensi3anust Bede rnepuos. [Ipu ToBa BaKeH aKICHT € MTOCTABEH HA re0NmpOCTPAHCTBEHUTE
TexHosorum [17],[21],[23],[24] n undopmanuonnute cucremu [40].

01.3. ChIIHOCT, ACTIEKTH, TEXHOJIOTMH U CHCTeMHU Ha chbBpeMeHHaTa [Ipuiio:kHa reoae3ust
01.3.1. CrmHocT Ha IIpujokHaTa reoje3us

[lo nedunuums, kakTOo Bedye ce OTOens3a, ce mpueMa, ue [IpuiokHaTa reoje3us
MOKPHUBA - perraBa Npo0IeMuTe, CBbP3aHU C BCECTPAHHOTO NPWIIOKEHUE Ha [ eone3usTa, T.€. ¢
HeiHAaTa MeHeTpamusi B Ipyrd Hayku u obsactu. Ilpuema ce cbino, 4e B 0000IIEHOTO
nousTue I'eofe3usi, KakTo Beue ce orOensi3a, ce BKJKYBA HM3IOJI3BAHETO HA TEOPUSATA,
METOJMTE, WHCTPYMEHTHTE, CUCTEMUTE U TEXHOJIOTMUTE, copTyep Ha BHCIIATa Teoe3us,
CI'PTHOKOBUTE METOJIH, (hoTOorpaMeTpusiTa, CKaHUpaHeTo, kaprorpadusra, kagacrbpa, GNSS,
GIS u cBbp3anuTe ¢ Hes HayKH (00IaCTH).

01.3.2. AcnekTH

HanpaBneHnﬂTa — ACIICKTHUTE Ha IIPUJIOXKCHUEC HAKPATKO U O606H.[CHO ca:

1. Auxenepen acnekT - UHikeHepHA reojae3usi - OCHOBHO Hampasienue: OOxBara
reofie3uueckuTe Mpodsemu (paboTH), CBBbpP3aHM C NpPOYy4BaHUATA (IPUPOJHM U JIPYTH
YCIJIOBHSI), MPOCKTUPAHETO, M3TPAXKIAHETO (CTPOUTEICTBO M MOHTAX) U EKCIUIOATallus Ha
00EKTUTE M KOMIUIEKCH OT TSX, pe3yiTaT Ha MH)KEHEpHa JEeWHOCT — Crpaju, WHXKEHEPHU
CHOPBKCHHUS, WHKECHEPHH KOMYHUKAIMM W MpPEXKH, HACEIeHH MeCTa, IMPOMUIIICHHA
OpENpUsATHS, JETUIIA, TPAHCIIOPTHHU, XUAPOTEXHUYECKU OOEKTH M KOMIUIEKCH U Jp. (BXK. U
01.4.3.);

* YeTpoiicTBO M IVIAaHMPAHe HA HAceJeHH MeCTa U IPYIrH TepUTOPHH;

* MMHHOTO J1eJ10 - MapKiaiiepcTBo U 1Ip.;

2. IlpupoaoHayyeH acmeKT: CBbpP3aH OCHOBHO C ONpenensHe Ha ¢urypara,
pa3MepuTe U BLHIIHOTO FPABUTALIMOHHO NoJe Ha 3emsaTa (Haykara ['eonesus). CBbp3aH €
BCBIIHOCT C MPWJIOKEHHS HA reo/ie3usitTa BbB (DYHIaAMEHTATHUTE HAYKHU: aCTPOHOMHUSITA,
KOCMUYECKHUTE HayKH, C IPYTUTe HAyKuTe 3a 3eMsTa — reousnKa, Ceu3MOJIOT s, Te0IOTHs,
T'€OTCXHHUKAa, I'€OAHMHaMHKa (OHaCHI/I CHAOTCHHU W CK30I'CHHU TI'COJUHAMHWYHU MPOHCCHU —
3eMETpECeHHs], BYJIKAHM, JBIDKEHHS Ha 3€MHATa Kopa, I[yHaMH, PErHOHAlHAa M JIOKallHa
reoIMHAMUKA: CBIIAYUIIa, adpa3us, €po3us U Jp.), TeoMOPQOIIOTHSI, C ApXEOJIOTHS H JIp.;

3. Apyru acnekTu:

* BoenHo aeJo

» CTonaHckH 0Tpaciim — cBbp3aHo ¢ npunoxkeHus B Kagacrbpa, OueHKH Ha UMOTH
CEJICKOTO, TOPCKOTO, BOJTHOTO CTOITAHCTBO, OKOJTHA CpeJia M JIp.

* XuaporpagusTa - CBbP3aHO C BOJAHHM OaceiiHU: OKeaHHW, MOpeTa, e3epa, PeYHU U
APyru BOOJHU U3TOYHUIU U CUCTEMMU,




. Cnenunananu MPUIIOKEHUS - MAaIIMHOCTPOEHE, CaMOoJIETOCTPOEHE,
aBTOMOOMIIOCTpOEHE, poOOTOCTpOEHE, KOpaboCTpoeHe | Jip., 0 TOJsIMa CTENEH CBBP3aHU C
WH)KCHEPHUS aCIIeKT.

* CneunduyHn NpuI0KeHUs1 — HaBUranus, paguopaslpbCcKBaHe, eKCILIoaTalus Ha
JeTHIA, (POTOBOJITANYHU CUCTEMH, BATHPHU I'€HEPATOPH, TPAJCKH IIYMO3AIIUTHU CUCTEMHU U
U3CIIEABaHMS U JIp.

HaGop, 00paboTka, U _mnpejacraBsiie HA MHGOPMANMA OT CIOMEHATUTE U JAPYTH
HalpaBJieHUs BbB BUJ Ha HH(popManuoHuu cucremu [40].

Ot Tpure acniekta HxkeHepHaTa reojie3us € Hall-MHOTOCTPaHHO pa3paboTeH, MacOBO
IpUJIarad U ¢ OrpoMHa JIUTepaTypa.

Mesxkay npeacTaBeHnTe HANPABJIEHNUS PA3KA TPAHUIIA HE MOKe M He OMBa 1a 0blae
NOCTABSIHA, 4 U He HeoOxoaumMa. HanpaBieHusiTa, CBbP3aHM € YCTPOICTBO M IJIAHMPAHe
HA HaceJIeHU MecTa, MUHHOTO /1eJ10 U JIp. HANpaBJeHUs BKJIIOYBAT Ba:)KHU eJIeMEHTH U ce
ocHoBaBaT Ha MH:KeHepHATAa reojie3usi, HO IMa JICI{HOCTH M pPellleHus1, KOMTO MOrart jJa ce
OTHecAaT Hamp. KbM TPeTOTO HanpaBjenue. Metoan u TexHosorun ot [lpupononayunus
acleKkT ce NpuJjaarat eQeKTHBHO M M3K/JIKYUTEJHO ycnemiHo B WHiKeHepHHs, Hamp.
I'mo6annnTe cibTHUKOBY HaBurannoHuu cucremu (Global Navigation Satellite Systems
- GNSS) u ap.

B I[Ipunoxxnara reoge3ust Hape ¢ U3MOI3BaHETO HA TEOPETUYHHUTE pelieHusi, copryep,
METOAM M TEXHOJIOTWH, MHCTPYMEHTH W cucTeMu Ha ['eomesmsara (000OIIEHOTO TMOHSTHE),
HSIKOU JIOPa3BUTH U CHEHATU3UPAHU B OMPEENIeH BU, C€ M3MOI3BAT OILIE U peaulia APYru
cneu(puyHN, OPUTHHAJIHHM TAaKUBa, CBBbP3aHU C PEIIABAHETO HAa KOHKPETHU NpOOJIEeMH B
OTJICTHUTE O0JIaCTH Ha MpUiIokeHue. Taka Hamp. Te3u Ha acrekta MHxeHepHa reoje3us ca
XapaKTepHH, CIeHU(UYHHN U Ca CBBP3aHU TACHO C OT/EIHUTE I eTanu, KOUTO OT CBOS CTpaHa
ca CBbp3aHH ChC CHOTBETHUTE €TAlld HA CTPOUTEJICTBOTO. 3a€THO C TOBA TYK CE€ U3IMOJI3BAT
MHCTPYMEHTH U CUCTEMH, IIOCTPOEHHU Ha CHELU(PUUHN HOBU IPUHLMUIIN U TEXHOIOrUU. Morar
Jla ce oTOenexarT CEeH30PHHUTE, JIa3epHUTE, JUCTAHIIMOHHUTE, HHTETPUPAHUTE U JIp. TaKHUBa.
CneunduyHu HHCTPYMEHTH CE TE3U KaTO AIMHUOMETPH, IOJIBUYKHU CUTHAJIU, 36HUTHU OTBECH,
JIEBUATOPH, CHEIMAIIHU 3aXBalllallld YCTPOMCTBA KbM CTPOMTEIHUTE CKEJETa, YCTPONCTBA U
AaBTOMATHU3UPAHO YNPABIECHUE HAa CTPOUTEITHH MAaIIMHH, POOOTHU3MPAHU CUCTEMH U MHOTO

JPYTH.

01.3.3. I'eonpocTpaHCTBEHHN TEXHOJIOTMH, HHCTPYMEHTH U CHCTEMH

IeonpocTpaHCcTBEHUTE TEXHOJIOTHH Ca BXKHA TIPEINOCTABKA M CPEACTBO U ¢ 0COOEHO
sHayeHue B [lpunokHata reone3us. Te ce Oa3upar Ha CHBPEMCHHHUTE IOCTHIKCHHS Ha
MaTeMaTukKara, (1)I/I3I/IKaTa, MEXaHHKara, I/IH(l)OpMaTI/IKaTa, CJICKTPOHMUKATA, CIICKTPOTCXHHUKATA,
npubOpo-, anapatypo- ¥ HHCTPYMEHTOCTPOEHETO, Ch3J]aBaHEe Ha CHCTEMH 3a M3MEpBaHE U
00paboTka u MHOTO Jpyru. M3momi3ear ce mpu pa3iMdyHUTE €Tanu, CBbP3aHU C MPOYYBAHETO,
MPOCKTUPAHETO, M3TPAKIAHETO M SKCIUIOATAIMITa HA WHKCHEPHUTE O0EKTH U KOMILUIEKCH OT
TAX.

0O606mmeno Texnonmoruute ca [17],[20], [21],[24]:

1. KocMmnuecku M Bb31yIIHH ['eonpocTpancTBeHH TEXHOJIOTHHU
e T'100a/lHM CHBTHUKOBH HABUTAIMOHHHM CHCTEMM 3a OIpeaeJsiHe Ha
MmectomnoJioxkenne — GNSS). B TtoBa yucio u qudepeHnuaainure —
(Differential Global Navigation Satellites Systems — DGNSS);
e CHbTHMKOBH CHCTEMH 32 IMCTAHIMOHHM U3CJIeIBAHUSA;
e doTorpamMeTpuyHH, Ja3ePHHU U IPYTH CEH30PHH CHCTEMH U TEXHOJIOTHH 32
BB3IYIIHO CHMMAaHe, BKJIIYHMTEJIHO M HAKJOHEHH CHUMKH
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(ITuxkTomeTpusi), BB3AYIIHO JA3€PHO CKAHUPAHe Ha 3eMHa U
NMOJABO/IHA TOBBPXHOCT W JAPYrM NPWIOKEHUsI; WU3MO0J3BAT Ce
Bb3AYIIHM JUTUTAJHU (poToOKaMepH U ckeHepu, GNSS
NPUEMHUIM, W MHEPUHMAJTHM CUCTEMH 32 HABUTALIMS;
e [T'eonpocrpancrBenn uHpopManuoHHu cucremu [40];
e IIpocTpancTBeHa Bu3yaqu3alusi U MojejHMpaHe Ha YypOaHM3MPaHU
Teputopun (baiomYpoeke) — copBbp [24].

2. 3emuu 'eonpocTpaHCTBEHU TEXHOJIOTHH

e CB0001HO N30paHa CTAHIMS — MPOCTPAHCTBEHA CHUMKA M TPacUpaHe ¢
eJIeKTPOHEH TAXHUMEThP);

* TI'eone3nueckn podOTH — CHUMKA, TpacupaHe, KOHTPOJI, yIIpaBJieHHe Ha

CTPOMTEJTHH MAIIMHH );

* HHTerpupaHm cucTeMH — ejieKTpoHeH TaxuMmeTsp + GNSS);

« JlazepHo ckaHMpaHe — CHUMKA, IOKYMEHTHPaHe, KOHTPOJ;

e JIpyru cneuMaJM3MpPaHU TEXHOJOTHH, HAMP. OCHOBAHU HA W3MOJI3BaHe HA

CEeH30pH M CEH30PHM CHCTEMH.

3. HaGop, 00padoTka,  npeacTaBsiHa HA HH(POPMALMS OT CIOMEHATUTE U JPYTH
HaIpaBJiCHUs BbB BUJ HA HH()OPMALIMOHHM CUCTEMH.
4. OT 0co0eHO 3HAYeHME TYK e u3Mmoa3BaHeTo Ha Cnenuaausupan codryep [23].

OT M310)KeHOTO ce BHXKIA, 4Ye [eompocTpaHCTBEHHTE TEXHOJOTHH Ca
HHTEPIUCHUILUIMHAPHU, ¢ IIHPOK 00XBAT, BBH3MOKHOCTH, 3HAYeHHEe M 00J1aCTH Ha
NpUJI0KEeHHE.

Tyk me ce M3ThKHAT CaMO HSKOM OCHOBHH, KJIIOYOBH €JIEMEHTHU, CBBP3aHU C
TEXHOJIOTHHUTE, MPEAINOCTABKUTE W NPUIOKEHHETO MM. [IoapoOHOTO M CHCTEeMaTH3UPaHO
U3JI0KEHUE € 00eKT Ha apyru pasriexaanus [40] u B yacTHOCT B 000OIIEH BU B IJ1aBU Ha
HaCTosAIIaTa KHUTa. 1 Ha aBTOpPHUTE, MOATOTBSIHA 3a U3/1aBaHe (Bxk. 4.3).

Baxxen eneMeHT Ha CBHBPEMEHHUTE TEXHOJOTHH Ca TIXHAaTa TPUMEPHOCT —
TpuauMeHcuoHaaHOCT (3D). 3aenHO ¢ TOBa M TAXHaTa I'bBKAaBOCT [0 OTHOIICHHE Ha
BPb3KaTa UM C reo/ie3u4ecKaTa 0CHOBA — MpekH. ToBa € Bb3MOXKHOCTTA JIa C€ M3BBPIIAT
u3MepBaHusl (CHUMKA U TpacupaHe) OT ¢B000AHO u30panu crtaHumuu. OCBEeH TOBa MHOTO
BaKHA OCOOCHOCT Ha CHBPEMEHHUTE TEXHOJOTHU € TMPEBPBIIAHETO UM B AMCTAHIMOHHH
(3eMHH, BB3IYIIIHU K KOCMUYECKH) U OT IUCKPETHU (OTIETHU TOUYKH) B IIOIIHU U 00€MHH 110
xapakrep. Bcuuko ToBa HEM30E€XHO € CBBP3aHO C M3MOJ3BAaHE HA HOBH NMPUHIIUIU, HOBU
anapatypu M CHCTeMHU, HHCTPYMEHTH U O€3CIOPHO ChC CHOTBETEH coTyep.

[TpuHIMITHAaTA CXeMa MTPU CBOOOTHO M30paHAa CTAHIMS TMO3BOJISIBA CTAHIUATA Ja HE
ObJie 00e3aTeNHOo afieHa ¢ KOOPIWHATUTE CH U J]a € TOYKa OT onopHaTta Mpexa. CtaHiusta ce
n3bupa cBOOOJHO HA OHOBA MSICTO OT paiioHa Ha oOekTa (MPOMHMIIJIEHA TIJIOMIAaKa, CTpaja,
JUHEeH 00EKT U T. H), MOJAJEKAI] HA CHUMKA WM TpacupaHe, OT KOETO TS IIe ce OINpeaeian
Hall-IeCHO OT M3MEpBaHMs KbM TOYKHM (CTaHIIMM) Ha reojie3MuecKkara ONOpHA Mpexa H
CHUMKATa WX TPACUPAHETO 11 CE U3BBPIIAT MPU BH3MOKHO HA-01aronpusTHU YCIOBHS.

ToBa Hemo craHa Bb3MOXKHO CaMO ChbC ChbBPEMEHHHUTE HHCTPYMEHTH U CHCTEMH 32
TEONPOCTPAHCTBEHUTE TEXHOJOTMHU. 3a€IHO C TOBA TE€3M HHCTPYMEHTH U CHUCTEMH KaTo
TOTAJIHU CTaHIUHU, Teopo0OTH, HA3eMHHM JIa3epHU CKEHEpU, EJNEKTPOHHU TaXUMETPH,
MYATU(QYHKIIMOHAIHY TOTAJTHU CTAaHIIMH, CHCTEMH 32 Bb3IyIIIHO CHUMaHe U ckanupane, GNSS
CHUCTEMH M Jp. ca NMPEANOCTaBKA 3a PEaIN3UpPaHe Ha CIIOMEHATHTE BEYe IeONPOCTPAHCTBEHU
TEXHOJIOTUH.



01.4. OBXBAT, CTPYKTYPA, POJISI M 3HAUEHUE HA IPUJIOKHATA
T'EOJIE3USI

01.4.1. O6xBaT

B 01.3.2 6axa mpencTaBeHH acleKTUTE HA MPHIIOKEHUETO Ha ['eone3msita, TEXHUST
XapakTep U ChIIHOCT. [IbpBusAT — H)XXKEHEpHUST acrekT € 000CO0eH, TPETHPaH U U3BECTEH KaTo
HNnxenepna reone3ust, Bropust kato IlpupogoHayyeH WM NpuU/IoKeHHe B HAYKHTe 3a
3emsita m Tpetu - Jpyru odjsactu HA npuiioxkenue. CieoBaTEIHO MPUIOKEHUETO Ha
reoie3usiTa ce OChUIECTBABA M JAe)UHUpPA B HHKEHEPHATa, NMPUPOAOHAYYHATA M JAPYrU
o0JiacTH. BChIIHOCT TOBa Mpeonpeaess U MUPOKUs 00XBaT, TeHepallHa CTPYKTYpa, poJisi U
3HaueHue Ha [Ipunoxnara reogesus.

01.4.2. CTpyKTYypa M ChbAbp/KaHHE

CtpykTypupaHeTo M ChIbp)KaHueTo Ha llpmiokHaTa reoje3usi ce OCHOBaBa Ha
000cobeHnTEe 00JacTH (HAIMpaBlIeHUs, acTIeKTH) Ha NpuiIokeHue Ha ['eone3usaTra. Tosa mo-
oIpo0HO ca:

1. Un:keHepHa reojie3usi, KOSITO C€ CBbP3Ba C MPOYYBAHETO HA MPUPOJHUTE YCIIOBH,
POCKTHPAHETO, CTPOUTEIICTBOTO U MOHTa)Ka HA HHKEHEPHH 00€KTH — CTPa/iv, ChOPBKCHHUS
Y KOMYHHKAIlMd U KOMILIEKCH OT TAX KaTO HAcelleHW MECTa, MPOMUIUICHU MPEANpUsiTus,
JeTUIIA, XUAPOTEXHUYECKH, TPAHCIIOPTHU, MUHHH U 1Ip. ToBa ca pa3HOCTPaHHHU JeiiHOCTH,
HaJIaraliy U3MoJI3BaHeTo U MPUJIAraHeTo Ha LeJMs apceHaJsl OT anapaTypH, CHCTEMHU, METOIU
¥ TEXHOJIOTHH, C KOUTO pa3smoiara ['eone3usta u TakuBa, Ch3J]aBaH U PAa3BUBAHU B PAMKHTE
Ha MmxenepHara reonesus. Oco0eHO Ha ChbBpPEMEHHUTE, Oa3upaHu Ha TUTHTAHA OCHOBA,
TeONpPOCTPAHCTBEHU CUCTEMHU M TexHoJoruu. OT 0co0eHO 3HaueHHUe, TYK €CTECTBEHO, ca H
METOANTE U TEXHOJIOTUUTE Ha U3TPaXKIaHe Ha CbOTBETHUTE MHKEHEPHHU OOEKTH.

2. llpuponoHayYHHMAIT acleKT Ha mnpuio:keHue Ha [eoge3usita e CBBp3aH C
NPUJIOKEHUs BbB (PpyHAaMEHTAJTHUTE HAYKM aCTPOHOMHATA, KOCMUYECKUTE HAyKH U C
JpyruTe HAyKHu 3a 3emMsATa — reo()u3nKa, CEM3MOJIOTHS, T€OJIOTHS, TE€OTEXHUKA, T€OIMHAMHKA
(omacHM EHJOTeHHUM U EK30T€HHHM TIeOJUHAMUYHU TPOLECH — 3EMETPECeHMs, BYJIKaHH,
JBIDKEHUS HAa 3€MHaTa KOpa, I[yHaMH, PErHOHAHA WM JIOKaJHAa T€OJAMHAMHKA: CBIIAYHMINA,
abpasus, epo3us U Jip.), reomop¢oJiorusi, ¢ apXeoJ0rus 1 Jip.

3. Ipyru odaactu Ha npuio:kenue — HemH:keHepHY U NPUPOIOHAYYHH ACTIEKTH HA
npujoxenue Ha I'eone3usita, KOMTO ce CBBbP3BAT IIpean BCHUUKO ¢ crnoMmeHarute B 01.3.2
npyru acrnektd: Boenno aeso, CTomaHckM oTpaciu (CEJICKOTO, TOPCKOTO, BOJHOTO
CTOMAHCTBO, OKOJHAa cpexa np.), Xuaporpapus, Chneuuaanu  NPHIOKEHUS
(MaIIMHOCTPOEHE, CaMOJIETOCTPOEHE, aBTOMOOMIIOCTPOEHE, POOOTOCTPOCHE, KOpaboCTpoeHe 1
ap.) 1 CneuuuyHN NPUIOKEeHHs (HABUTAIMSA, Paauopa3npbCKBaHe, SKCIUIOATAIMs Ha
aeTuiia, (OTOBOJITAWYHU CUCTEMH, BATHPHU T'€HEPATOPH, TPAJACKH ITYMO3AIUTHA CUCTEMH U
W3CIICIBAHMS U JIP.)

01.4.3. Posist u 3Hauenue Ha [IpuiioxkHaTa reoge3ust

Kakro Beue ce orbensza B 01.2 u 01.4.1, ponsra na ['eonesusita e neycrpanna. OT eaHa
CTpaHa Ts pellaBa COOCTBEHHTE CU KJIACHYECKM NpoOjIeMH MO ompenensHe (urypara,
pa3MepuTe U BBHIIIHOTO I'PABUTALMOHHO T0JI€ Ha 3€MSTAa U CbBPEMEHHUTE aCIIEKTH, CBbP3aHU
¢ Tax. OT apyra cTpaHa TS ce NpUJara u J0NpHHACH 32 pelaBaHeTo Ha IPOoOIeMUTE Ha APYTH
HAYKH U 00J1aCTH Ha YOBEIIKOTO 3HAHUE U IIPAKTHKA, BKJIFOUBAIIY MPEAN BCUUKO HAYKHTE 32
3emsTa, npoOieMUTe, CBbP3aHU C M3TPaKIAHETO M EKCIJIOATAIUSTA HA HH)KEHepPHH
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00eKTH M KOMILIEKCH OT TSX W Ha OCTaHaIuTe Apyru obnactu, mocodeHu B 01.3.2. C
M3BECTHO Mperu3npane Ha Beue ka3aHoTo B 01.4.2 1 u3ThKBaHe 3a MpoOJIEeMHUTE KOUTO pelaBa
ce MoKa3Ba M poJiAta u 3HaueHuero Ha [Ipunoxknara reonesus. Taka:

HNnkenepHaTta reoge3wsi peliaBa WHXEHEPHU M JPYTH IpoOJeMH, KOUTO ca OT
3HaYeHHE 3a MPOYYBAHETO HA NPUPOJIHUTE YCIOBHS, MPOEKTUPAHETO, CTPOUTEIICTBOTO U
MOHTa)ka Ha WHXEHEPHU OOEKTH — CTPaH, ChOPHKEHHUS U KOMYHHKAIIUN U KOMIUIEKCH OT TSIX
KaTO HACEeJICHU MeCTa, MPOMUIIICHH IPEIPUSITUL, JIETUIIA, XUIPOTEXHUUECKH, TPAHCIIOPTHH,
MUHHH U Jp. ¥ TAXHOTO CTONAHUCBaHe (eKciuioaTanusi). ToBa ca pa3HOCTPAHHM AeHHOCTH,
HaJIaraliiy U3MoJI3BaHETO U MPUJIaraHeTo Ha LEIHs apceHal OT anapaTypH, CHCTEMH, METOIU U
TEXHOJIOTHH, C KOUTO pasmosiara ['eosie3usra u TakuBa, Ch31aBaHU U pa3BUBAaHU B PAMKHUTE Ha
Unxenepnata reoae3us. OcoOeHO Ha CbBpeMEHHUTE, Oa3MpaHUd Ha JUTHUTAIHA OCHOBA
reoNpOCTPAaHCTBEHU TEXHOJIOTUU. PossiTa n 3HaueHneTo Ha MHKeHepHaTa reoie3usi Ha BCUUKU
eTany OT U3rpa)kJIaHe Ha OOEKTUTE € UKIIOUYUTEIIHO royiiMO. T € Heo0X0AMM M HEOTMEHUM
TexeH ejeMeHT. [lopanu ToBa T4 HamMpa OTpa’keHHe B CTPOMTEIHATA HOPMATHBHA M
NMOIHOPMATHBHA 0a3a — 3aKOHHU, NPABUJIHHUIU, HAPEAOU, HHCTPYKIIUH, YKA3aHUSA U JP.

IIpunoxenunsara or Ilpupononayuynusi acnekr Ha I'eoje3smsita, kakTo Beue Oe
u3ThkHaTO B 01.4.2, pemaBar nmpoOieMu, Ha MPUIOKESHUSITA i BHB (PDYHAAMEHTAJTHUTE HAYKH
— aCTPOHOMHSL, KOCMHUYECKH HAYKU U B IPYTUTE HAYKH 3a 3eMATa — reopu3nKa, Cen3MOJIOT s,
reoJiorusi, TeOTEXHHKa, TeoJMHaMUKa (OMacHU EHJOTeHHH M EeK30T€HHH TI'€OJAMHAMUYHU
IIPOLIECU — 3EMETPECEHMs], BYJIKAHM, JBM)KEHUS HAa 3€MHAaTa Kopa, I[yHaMH peruoHajiHa U
JIOKaJIHA Te0/IMHAMUKA: CBJIaYMINa, abpa3us, epo3us U Ap.), TeoMop(OIIOTHS, C apXEOJIOTUS U
ap. TsxHara poJasi € cBbp3aHa C HU3CIEABAHETO, JOKYMEHTHPAHETO, IOATrOTOBKAaTa M
MPOTUYAHETO HA SBJIICHUATA U MPOIECUTE, KAKTO U C AMHAMHMKATa U 3aKOHOMEPHOCTHTE Ha
TAXHOTO IPOsIBJICHHUE. | 0JIIMOTO NPEAMMCTBO Ha r€01e3UATa € B HEIIOCPEACTBEHOTO IUPEKTHO,
IpeIy BCUUKO TUCTAHIIMOHHO U OOEKTHBHO, OTpa3siBaHE HA TE3M CHOWTHS, BKIFOUUTEIHO U B
MHOT'0 HarjezneH BUJ. B MHOro ciayyau Te ce sSBABaT KaTO eJUMHCTBEHO BH3MOKHM M Haii-
MepOJAaBHH 32 LIENTA.

3aenHo ¢ ToBa Jlpyrure npuJjioxkenus Ha ['eoie3usita BKIIOYBAT U peliaBaT mpooiaemMH,
ocBeH B mnocoueHute B 01.3.2 u 01.4.2 ome u Apyru, cnemuaaHu H cHenuPUIHH
NPUJI0KeHHUs], HEBKIIIOUEHU B MH)XEHEPHUS U B TE€3H, CBbP3aHU B NMPUPOJAOHAYYHUS ACIIEKT.
ITpu ToBa ponsAta M 3HaueHueTo Ha [IpwiiokHara reoxe3ust TYyK B MHOTO OT CIy4auTe €
MOYEePTaHO crielu(PUIHO, HETPAJUIIMOHHO U OPUTHHAIIHO U OT ChIIECTBEHO 3HAUECHHUE.

01.4.4. JUTEPATYPA —Bk. 02.7.1, 2
01.4.5. 3AKJIIOYEHUE

N3noxxeHoTo nokas3sa, ye IlpuioskHaTa reoge3us € BaKHA U MPEJCTABUTENIHA YaCT OT
Haykata ['‘eose3uss C IIMPOKO MHTEPAMCHMIVIMHAPHO TmpuchcTBUE. CBCTOSHUETO U
pa3BUTHETO i ce 00yciaBs OT M3MOJI3BAHETO HAa CHbBPEMEHHHUTE WHCTPYMEHTH, araparypH,
CUCTEMH, TEXHOJIOTUH, COPTYyep, HATPyMaH OIUT, 3HAHUS U JIp. 32 pelllaBaHe Ha U3KIIIOUUTEIIHO
Pa3HO00pa3HU 110 BHJ, 00eM, XapaKkTep, HOBOCT U 3HaYeHHE MPOOJIeMHU B pa3IMYHHU 00JacTh
Ha HayKkaTa ¥ npaktukara. C ToBa ce pa3slmIMpsiBa I0JETO Ha ACHHOCT U € M3JMIa POJsATa U
3HaYEHUETO Ha reofie3usTa u reojesrctute. ToBa Oe3cropHO MpeamoJiara TsxHaTa BHCOKa
CTEIIEH Ha MTO3HAHUA OT CTpaHa Ha T'€0JIe3UCTHUTE, U TO HE CaMO B 00JIaCTTa Ha reoAe3usITa, a u
Ha CBbP3aHUTe C Hes HAyKu M 0COOCHO Te3U, CBbP3aHU C pPelIaBaHus IpoOIeM.
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Yir.-xop. npod. 1-p un:k. FTEOPT' MUWIEB
Mou. npod. 1-p un:x. UBO MJIEB

MNPUJIOXKHA I'EOJE3USA
Yacr 1

NHKEHEPHA T'EOJAE3UA

C1103 Ha reo/Ie3UCTUTE U 3eMeycTpouTeauTe B bharapus
Codus, 2017 1.
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IIpearosop

[IepBaTa yact ot mpoekta Ha aBtopure , Ilpuio:kHa reoge3us ¢ 1. UH:keHepHa
reojie3us.

B npearosopa Ha 01 ce or6ernsi3a, ue 1. UH:KeHepHa reojie3usi c€ ChCTOM OT 3 OTJCITHH
KHUTU: KHUra 1 ,,OcHOBH, cHCTeMH U TexHoJioruu B WHikeHepHaTa reoae3us‘; kHura 2
,IIpOoeKTHpPaHe U MPUI0KEHNE HA YCTPOICTBEHUTE U HA TeHePAJIHUTE IJIAaHOBe , U KHUTA
3. ,M3rpaxkgane Ha JMHeiiHM O00eKTH, HA CIrpagH, CbOPb:KEHHS W MOHTAXK Ha
TeXHOJIOTUYHO oOopyaBaHe. [ll1aHoBe Ha M3rpajeHuTe KoMILIeKCHH 00exkTH. KHura 2 e
u3/1ajJieHa, a KHuru 1 u 3 ce noaroTssT 3a u3aasane npe3 2017 r.

Tpute kuuru ca 060co0eHN, HO OPraHUYHO CBBP3aHU, B €IHO JUTHTAIHO 510 — 1.
HNu:xenepHa reoge3us. CTpykTypara, HOMepaius Ha 3arjiaBusi, QUTYpH, TAOIHIIH, TUTEpaTypa
U 1p., B TPUTE KHUTH, Ca HepasJeiHa 4yacT — eneMmeHT Ha 1. MHxeHepHa reone3us. Tosa
o0ycraBs BB3MOXKHOCTTA TpPUTE KHUTH Ja OBJAT MpejlaraHd 1O HAaTaThbK, OCBEH
CaMOCTOSITENIHO, Taka U MoJ (opmara v Ha €AHO O0eIMHEHO AUTMTAJTHO M3AaHue KaTo 1.
HNnoxenepHa reoge3usi. BCbIHOCT T51 mo-Havyano Taka 0e riaHupaHa.

TpsabBa Tyk o1ile SICHO J1a ce Kaxe, Ue CTPYKTYpPaTa, ChbAbPKAHUETO U U3J10:KEHUETO
Ha kHurata 1. UHakeHepHa reoge3usi ca OpUTHHAIHU, OTPA3siBAT BUKIAHUATA U TO3UIIMUTE HA
aBTOPUTE U HE CHOTBETCTBAT Ha APYTH TpyAoBe o MHxeHepHa reojie3us y Hac u uykouna. Jlo
rojisMa CTENEH TS BKIIIOYBA PE3YyJTaTH OT TCOPETUYHU MOCTAHOBKH, TEXHU H3CIEIABAHUS U
OMHT, OT MPUIOKHHUTE JEHHOCTH B PaA3NUYHUTE OOJACTH, CBBP3aHU C MPOEKTUPAHETO,
W3MBJIHEHUETO U EKCIIOATAIMATA Ha HHXCHEPHU OOEKTH MJIM KOMIUIEKCH OT TsX. bescropHo
TOBa MMa IOJIOKUTEIHA CTPaHa 33 UIIFOCTPUPAHE Ha U3JI0’KEHOTO HO UMa U HETaTUBEH aCIeKT,
KOWTO HaJasBaMe C€ Jla HE € CHIIECTBEH. 3a€HO C TOBAa M3JI0KEHHUETO € B CHOTBETCTBUE C
HOpMATHBHAaTa ypenda Ha bbarapusi 1 npuBexaaHeTo 1 B YHUCOH ¢ Ta3u Ha EBponeickus
CBI03.

ABTOpHUTE
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Preface

Applied geodesy encompasses the versatile application of the science of Geodesy. The
application is distinguished and defined by the authors in three aspects (directions, areas):
engineering — 1. Engineering Surveying, natural scientific — 2. Application of Geodesy in
Earth Sciences and other applications and 3. Non-engineering and natural-scientific aspects
of application of Geodesy. The first aspect is treated most multilaterally, it is most widely
applied and with enormous reference literature.

The presentation of the content of matter in these three aspects is foreseen by the authors
to be, in accordance with the aspects, in three separate expositions — parts.

Part 1. Engineering Surveying issued in the form of three separate books:

Book 1 “Basics, systems and technologies in Engineering Surveying”;

Book 2 “Design and implementation of physical and general plans”;

Book 3 “Construction of linear objects, buildings, facilities, installation of
technological equipment. Plans of the built complex objects”.

Book 2 is published: in digital form, an E-book, by [http://Billio.bg] at the end of 2016,
and in an analogue form — by the Avangard Publ. House, in the beginning of 2017 in a volume
of 330 pp. It is distributed in the bookstores of UACEG, UMG, the SEK and Blestyasht Fakel
Publ. Houses. The book is an edition of the Union of Surveyors and Land Managers in Bulgaria.
Books 1 and 3, each in a larger volume, are prepared for issuing in the same manner as Book 2
and is expected to be issued in 2017;

Parts 2 and 3 are still in a project but it is intended to preserve the manner of preparation
and form as those from the exposition in the first part.

The text and figures related to the presentation of Applied Geodesy and Engineering
Surveying are given at the beginning of Book 1, and although they are divided, the exposition,
comments and references are treated uniformly.
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Preface

The first part of the authors’ project is 1. Engineering Surveying.

It is noted in the preface of 01 that 1. Engineering Surveying consists of 3 separate
books: Book 1 “Basics, systems and technologies in Engineering Surveying”; Book 2
“Design and implementation of physical and general plans” and Book 3 “Construction of
linear objects, buildings, facilities, installation of technological equipment. Plans of the
built complex objects”. Book 2 has been published and Books 1 and 3 are being prepared for
publication.

The three books are separate but organically integrated in a digital entity — 1.
Engineering Surveying. The structure, numbering of titles, figures, tables, references, etc., of
the three books are an indivisible part — an element of 1. Engineering Surveying. This
determines the possibility of offering the three books further in the form of a unified digital
edition as 1. Engineering Surveying. In fact, the book was initially planned in this way.

It has to be clearly mentioned here that the structure, contents and exposition of Book
1. Engineering Surveying are original, reflect the views and positions of the authors and do
not correspond to other works on Engineering Surveying in Bulgaria and abroad. To a great
extent it includes results of theoretical formulations, their research and experience from the
applied activities in the various areas related to the design, implementation and operation of
engineering objects or their complexes. Undoubtedly, this has a positive side for illustrating the
exposition but there is also a negative aspect, which we hope to be not significant. At the same
time the presentation is in compliance with Bulgarian legislation and its alignment with that
of the European Union.
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Annotation

Book 1 treats the fundamentals of Engineering Surveying — the modern: investment
process, normative base, geodetic basis (digital data, plans, maps and control networks),
instruments, apparatuses and systems; reference and coordinate systems and surfaces,
theoretical bases of geodetic measurement processing, algorithms and software, modern
numerical geospatial technologies and their application in Engineering Surveying and related
information systems. The main issues of tracing are presented: essence, elements, methods,
technologies, accuracy, norms and cases; theoretical bases and practice in the control and
determination of displacements and investigation of deformations of engineering objects,
including in landslides.

In fact the exposition in this part of the book refers to the theoretical and principal
essentials, including systems, methods and technologies. Their specific application is further
considered in the design and application of a complex of objects in Book 2 and in the
construction of the individual particular objects in Book 3.

The presentation has an original structure. It corresponds to the current normative
regulations and the possibilities afforded by the modern digital devices, instruments, systems
and technologies. The book reflects to a large extent the views, long-term research, teaching
experience and participation in the construction and investigation of engineering objects,
including with original spatial constructive solutions of the authors.

The book can be used by lecturers, students and practitioners in the field of Engineering
Surveying and all those who work on the construction and exploitation of engineering objects
and their complexes such as architects, civil engineers — constructors, and specialists in the
transport and water sector, etc., designers, contractors performing organization and control of
construction and installation of technological equipment. Undoubtedly, it is recommended to
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Preface

The book “Basics, systems and technologies in Engineering Surveying” is part of the
“Applied Geodesy” project of the authors, consisting of three parts: 1. Engineering
Surveying, 2. Natural scientific aspect of Geodesy application and 3. Other applications of
Geodesy. The three together treat the versatile application of geodesy.

The book is actually the first part — Book 1 of Part 1. Engineering Surveying, which is
prepared for press in the form of 3 books, as Book 2 “Design and implementation of physical
and general plans” — 330 pp., and has been already issued in digital [http://Billio.bg] and
analogue form by the Union of Surveyors and Land Managers in Bulgaria and published by the
Avangard Publishing House. As already noted in 02.7, Book 3 “Construction of linear
objects, buildings, facilities, installation of technological equipment. Plans of the built
complex objects” is also being prepared for printing.

The reason for releasing this part also as a separate book — Book 1, is the large volume
of material on Engineering Surveying; the specificity and thematic differentiation of the
problems; the distinguishing, systematization, generalization and presentation of modern
achievements in this area, presented for the first time in the form of systems, methods and
technologies (a basic inevitable element and prerequisite — theoretical and practical, for further
realization in the particular engineering objects or their complexes); the broad circle of
professionals working specifically in this area. Last but not least, this separate issuing will
make the book much easily accessible for use. Its realization by means of the contemporary
possibilities of digital publishing and application, including by mobile devices, is very favorable
in this respect.

Along with this, however, there is a planned, immediate and inevitable connection
between the treated herein matter and its concrete realization in the other two books of
1. Engineering Surveying. The application in construction is implied — the design, tracing and
control during the building and installation of the different types of engineering objects and
their complexes. This means that the three books represent a single organic entity — Engineering
Surveying. Therefore the whole numbering of titles, figures and tables, etc., is an inseparable
part — an element of 1. Engineering Surveying. This also determines the inclusion of this book
further on in a unified digital edition as 1. Engineering Surveying. Actually, as pointed out
earlier, it has been included as an integral part of it.

In the reference literature dedicated to Engineering Surveying, in fact there are
practically few specialized works devoted entirely to Engineering Surveying. However, there a
lot more dedicated to the specific applications of Engineering Surveying. They have been
reflected to a great extent, of course along with the current legal basis, in the proposed work.

The decimal numbering system is used in the book. Due to the large number of titles
and their multiple stages, for the sake of clarity, simplification has been made here by
introducing a double four-stage numbering as in our previously mentioned Book 2. It consists
in the introduction of the conventional four-stage numbering with using, when necessary, a new
additional four-stage numbering in the cases, when it has to be exceeded.

The authors acknowledge their gratitude to the Union of Surveyors and Land Managers
in Bulgaria for the publication of the book under its auspices and for the cooperation and support
during the preparation and realization of the book. We would like to thank also the reviewers:
Corr. Mem. Prof. D.Sc. Arch. Atanas Kovachev, Assoc. Prof. Dr. Eng. Veneta Kotzeva, Prof.
D.Sc. Georgi Valev and Assoc. Prof. Dr. Eng. Todor Kostadinov. We owe also gratitude to
Prof. Dr. Eng. Borislav Marinov for the review and proposed amendments related to sections
1.3.3.4 and 1.3.3.6 of the book, to Prof. Dr. Plamen Malzhanski — for 1.3.3.10, to Prof. Dr. Eng.
Keranka Vasileva — for 1.3.3.3 and 01 and 02, to Prof. D.Sc. Eng. Andrei Andreev — for 01 and
02.



Special thanks for the unreserved and active cooperation to Eng. Kristina Galabova for
the preparation of the tables, formulas and most of the figures for press, as well as to Svetla
Petrova and Eng. Ivanka Koleva for the elaboration of the cover of the book.

Sofia, July, 2017 The authors
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