Mapkiuenjepcbke 3a0e3neYeHHA BIAKPUTUX FIPHUYUX POOIT

Tema No5. Mapkieiiepchbki poOOTH MPU €KCKaBallil TIPHUYO0I MACH:

1. KoHTpob 3a BeICHHAM TIPHUYHUX POOIT, pO3KPUTTIM FOPU30OHTIB,
T0/Iep>KaHHAM 3al00KHUX OE€pM, MPOECKTHUX MOXUIIIB, TPAHCHOPTHUX
IJISX1B.

2. Mapkierniepchke 3a0e31nedeHHs poOIT KPOKYIOUHX €KCKaBaTOPI1B,
TPAHCIIOPTHO-BIJBAILHUX MOCTIB IIPU 1X MOHTAX1 Ta €KCILTyaTaIlli.

3. MapkiieigepcbKkuil KOHTPOJIb 00Ky 00’ €MIB PO3KPUTTS 1 BUIOOYTKY
KOpHUCHUX KonajauH. OOJIiK BTpaT, 3aCMIUCHHS 1 301 THCHHS.

4. ABromaru3zallisi MapKIIEeHIepChbKUX BUMIPIOBaHb 1 00YHCIICHB MPU OOJTIIKY
BU1I00YTKY KOPUCHUX KOTAJIUH.

Tema No6. Mapkiieiiiepcbki poOOTH MPU TPAHCIIOPTYBAHHI FPHUYOT MACH:

1. Mapkiieiiiepcbki po0OTH IIpy OyAIBHUIITBI 3’13/1B, B 13HUX TPAHIIEH,
3aJII3HUYHUX KOJI1, aBTOMOOUILHUX IIISX1B.

ABTop: goueHT Honrix



Tema NeS. MapkuienjaepcbKi poo0TH NIPU eKCKaBAaIlil
FiPpHUYO0I Macu:
1. KoHTpOJIb 32 BeACHHAM TiPpHUYUX POOIT, POZKPUTTAM
FOPU30HTIB, TOACPKAHHAM 3aNM00IKHUX OepM, IIPOEKTHUX
YXUJIiB, TPAHCHOPTHUX HLJIAXIB

KoHTpoJIb BeIeHHs TIPHUYMX POOIT NPHU BIAKPUTIH po3po0Li poaoBHIIL

1. TToTouyHMii 111I03MIHHUNA KOHTPOJIb 3a MPABUJIBHICTIO BEICHHS TPHUYMUX POOIT
3/I1MCHIOIOTH T1pHUYI MAMCTPH, HAYaIbHUKH 3M1H, HAYaJIbHUKH JIJIbHULIB Ta 1X
3aCTYIHHUKH.

2. 3aranbHe METOJIMYHE KEPIBHUIITBO MapKILIEHIEPCHKUM KOHTPOJIEM 3a
NPaBWIBHICTIO BEJICHHS TNPHUYUX POOIT Ta BUKOHAHHSM MapKIIECHIEPChKUX 3aMipiB
3MIIACHIOE TOJIOBHUM (CTapIIuil) MapKIleaep ripHAYOTO MIAPUEMCTBA.

3. Mapkuieiiepcbkuii KOHTPOJIb 3a MPABWIBHICTIO BEJICHHS TIPHUYHUX POOIT

3MIIUCHIOETHCS y TIPOIIECI BAKOHAHHS 1HCTPYMEHTAJIbHUX 3HIMAHb TPHUYUX BUPOOOK 1
MapKIIEeHAEPChKUX 3aMIPIB IISIXOM MOPIBHAHHS (DAKTUYHO BUMIPSHUX MapaMeTpiB Ta
iX IPOEKTHUX BEJIMYMH.
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1. KoHTpOJIb 32 BeJICHHSAM TIPHUYUX POOIT, PO3KPUTTAM
TOPU30HTIB, J0JACPKAHHAM 3aM00iKHUX OepM, IPOEKTHUX YXHJIIB,
TPAHCIOPTHUX HLJIAXIB

4. ITpu BigKpUTOMY CIOCO01 PO3POOKH POJOBUII KOHTPOJIIOIOTHCS BIAMOBIIHICTD
Tr€OMETPUYHUX MapaMETPIB NPHUYUX POOIT MPOSKTHUM Ta MACIIOPTHUM JIAHUM,
HaIpPsSIMOK BEJICHHS TIPHUYMX POOIT 3r1JIHO PIYHUM ILJIaHAM, 1110 3aTBEPIKEHI.

B po0ounx 30HaxX KOHTPOJIIOIOTHCS: BUCOTA Ta KYT HAXWIY YCTYMIB, IIUPUHA Ta YKIIH
TPaHCIOPTHUX OEPM, IIUPUHA pOOOUMX IIOMIAJO0K YCTYIIIB.

B HepoOOurX 30HaX KOHTPOJIIOIOTHCS: BUCOTA Ta KyT HAXWUJYy YCTYIIB y TPAHUYHOMY
KOHTYpI1, IIUPUHA 3aMI00DKHUX O€pM, KyT HaXWIy OOPTIB Kap’€py y TPaHUYHOMY
MOJIOKEHHI.

5. IIpu mpoxo/ii TpaHIIeu Ta 3 13/11B KOHTPOJIKOETHCS BIAMOBIAHICTh TPOEKTY
MOIEPEYHUX MEPEPI3iB Ta MICIb 1X 3aKJIaJIaHHs, PO3TalllyBaHHS HUXKHBOI Ta BEPXHBOI
Op1BOK YKOCIB, YXHIIY Ta BIIMITOK (ITO3HAYOK) IT1IOIIBH.
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1. KoHTpoOJIb 32 BeIECHHSIM FiPHUYUX POOIT, POSKPUTTAM
FOPU30HTIB, 0ACPKAHHAM 3aM0012KHUX 0epM, NPOEKTHUX
YXMJIIB, TPAHCIIOPTHUX HIJIAXIB

Puc. 1. ExeMenTu pobodoro Maiiiany ycryiy

[Iupuna podbouoro maiganunka B (puc. 1) ckiiagaeTses 13 MIUPUHU PO3BATY TOPOIU
X nipu BUOYXY, 30HM O€3ME€YHO1 €KCIUTyaTallii TpaHCIOpTHO1 JIiHIT C 1 OXOPOHHOI1
oepmu yctyny b. llupuHa po3Bany ripcbkoi HOpoau MOXe OyTH BU3HAUYCHA
JTOCBIJTUCHUM ILISAXOM a00 3a (hOpMYJI0I0:

K% sin(B—6)

sin 6 sin

X =141 (1)
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1. KoHTpoJIb 32 BeAEHHAM FiPHUYUX POOIT, POSKPUTTAM
FOPU3OHTIB, J0JACPKAHHAM 3aAN00IKHUX OepM, MPOEKTHUX
YXUJIiB, TPAHCHOPTHUX HLJISAXIB

ne K - koedilleHT po3nyIeHHs opif; 4 - HIMpUHA 3aX0IKU €KCKaBaropa; H - Bucora
yCTyny; [ - KyT YKOCY yCTyny; & - KyT po3Bajly OpoAH (MK MyHKTUPHOO 1
TOPU30HTAILHOIO JKUPHOIO JIiHIAME). Bennuuna C npuiiMaeTbCsi piIBHOIO MIMPUHI
TPAHCIIOPTHOT JITHIT 3aJICKHO BT XapaKTepy il ¥ KUILKOCTI JIiHIA (OJHOKOIIHHUX a00
JIBOKOJIIMTHHUX ).

OxopoHHY OepMy YCTYMYy pO3paxoBYyIOTh 3a (DOPMYJIOHO:

b =H(ctga — ctgf)

1€ « - KYyT OIPUPOJHOTO OOBaJICHHS OPiJ yCTYIYy.

Kyt i , yrBopenuii ropuzontom i jainiero I-11, o 3'eqHye Touky Ha BEpXHiil OpiBIIi
BEPXHBOTO YCTYITy Kap'epy U TOUKY HHKHbOI KPAMKU HHKHBOTO yCTYITY, HA3UBAEThCS
KyTOM IIOTaIlIeHHs 60pTy Kap'epy. Mloro BeMuMHa HOBHHHA Bi/IOBiaTH
BCTAHOBJICHOMY J1J11 KOHKPETHUX YMOB PO3POOKH.
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1. KoHTpOJIb 32 BeJICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3aM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCIHOPTHUX HIJIAXIB

Mapkmeigepcbke 3a0e3ne4eHHsI TPAHCIIOPTHO-TEXHOJOTTYHOI0 KOMILJIEKCY

1. ITepen moOymOBOIO TPAHCIIOPTHUX IUISAX1B HA Kap’€pl CKIIAAAEThCS MPOEKT, SKUI
MICTUTh TaKl BIJIOMOCTI:

IJIaH TPAacu TPpaHCHOPTHOTO nuIsixy B Macmradi 1 : 500 ado 1 : 1000
(3aJII3HUYHOI0,aBTOMOO1ILHOT0, KOHBEEPHOI'O 200 MOBITPSIHO-KAaHATHOTO) 3
KOOpPJAMHATaMU TOYOK 1i MPUMUKAHHS 10 CTOPIiH 3HIMAJIbHOT MEPEXK1 Kap €py Ta
KOOpJIMHATAMM XapAKTEPHUX TOYOK IMPOEKTHOI BICI TPACU TPAHCIIOPTHOTO IUISXY;

JUPEKIIAHUNA KyT MOYaTKOBOTO HANPSIMKY TPAcH, BIJICTaH1 MK BEpIIMHAMU KYTiB
OBOPOTY, KyTH TOBOPOTY 1 paAlyCy KpUBUX JUIHHUIIB;

MOB3J0BXKHIN 1 monepeyHi npodiai TpacH i3 3a3Ha4eHHAM (DAKTUUHUX (YOPHHUX) 1
MPOEKTHUX (YEPBOHUX ) BIAMITOK, TPOEKTHUX YXHIIIB 1 IMiAHOMIB.

JI71s1 3a5113HULb TPOEKT MOBUHEH MICTUTH IIJIaH PO3TAIllyBaHHS CTPIJIOYHUX MEPEBO/IIB.
2. Mapkieiiep NOBUHEH NIEPEBIPUTH BIJIMIOBIAHICTD MPOEKTHUX JTAHUX (PAKTUUHOMY

noyio’keHHI0. KOHTPOJIb BUCOTHUX BIJIMITOK MPOEKTY 3MIMCHIOETHCS Y MPOILIEC]
MONEPEAHHOTO HIBEJIIOBAHHS BCI€T TPACH.
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1. KoHTpOJIb 32 BeJICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCHOPTHUX HIJIAXIB

3. ITo Bcix 3a13HUYHUX KOJIISIX Kap €py MOBUHHI BECTHUCS 1X IUIaHU Ta PO, K1
CKJIaJIAIOThCS 33 JAHUMU 3MOMOK. 3iOMKa 37IIHCHIOETHCS 110 TiKeTax yepe3 S0 M Ha
NPSMOJTIHIMHUX UIAHKAX Ta yepe3 20 M - Ha KpUBOJIHIHHUX. [ OpU3OHTaIBHUN
macitad npoduns ctanoBuTh 1 : 1000 - 1 : 2000, a BepTHKaIbHUI TOBUHEH OyTH Yy
10 pa3iB OLIBLINH.

4. 3iloMKa MOCTIMHUX 3II3HUYHUX KOJIIH y Kap €pl 1 1032 HUM BUKOHYIOTh MTOJISIPHUM
CII0COO0M a00 CIOCOOOM MEPHEHAUKYISAPIB BiJl CTOPIH TEOAOJITHOIO XO1Y, 110
MPOKJIAJA€ThCA HapalieIbHO OC1 NIIAXY. 3HIMAHHIO MiUISATal0Th BICh KOJ1i, IEHTPHU
CTPLIIOYHUX MEPEBO/IIB, BEPXHA Oy/10Ba MY TI1, IITY4HI CIIOPYAX 01715 KOJMii.
3akpyICHHS 3HIMAIOTh CITIOCOOOM MEPHEHIUKYIIAPIB NUIIXOM MNPOKIAJaHHS X0y 32
XOpAaMH 1 BUMIPIOBaHHSIM OPJIMHAT BiJl XOpA A0 OCl KpuBOi. OpJIUHATH BUMIPIOIOTH 3
OKPYIJIEHHSM JI0 ACLIUMETPIB.

5. IToBTOpHE HIBEIIOBAaHHS OCHOBHUX 3aJII3HUYHUX KOJIH Kap’epy 1 moOya0Ba ix
npo¢UIiB TOBUHHI BUKOHYBATHUCS IMIOPOKY a00 3a PIICHHSIM KEPIBHUIITBA
M1IIPUEMCTBA YacTile.
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1. KoHTpOJIb 32 BeICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCIHOPTHUX HIJIAXIB

6. [lepeHeceHHst B HaTypy Tpac aBTOMOOIIBHUX JOPIT 1 3°13/11B 31HCHIOIOTH 3a
IPOEKTHUMU MaTepiajiaMu, 1110 MICTATh JaHl PO YXWIH, paJilyCH 3aKpyIJICHHS 1
ITUPUHY MOJ0THA JOPOTH. BiAMOBIIHICTh 3HOBY ITOOYI0BAaHUX aBTOMOOUIBHUX 3 13/11B
IPOEKTHOMY MOJIOKEHHIO MiJISITA€ IHCTPYMEHTAJIbHIN TIEpPEBIpIIi.

7. IIig yac MOHTaXy Ta €KCILTyaTallil KOHBE€EPIB 1 CTPIYKOBUX ITIIMOMHUKIB
KOHTPOJIIOETHCS JIIHIMHICTD X 0C1 1 BU3HAYAIOTHCS BUCOTHI BIAMITKM ITOYaTKOBOI Ta
KiHIIEBO1 TOUOK. KepiBHUI yXUJI CTPIYKOBOTO KOHBEEpPA (T1IHOMHUKA) MPUITMAETHCS
3r1IHO 3 MOr0 TEXHIYHUMU €KCIUTyaTallliHUMH MOKa3HUKAMHU 1 HE TIOBUHEH
nepesuiryBatu 0,25-0,33.

8. ITics 3akiHUEHHS Oy[IBHUIITBA TPAHCIIOPTHUX IUISIXIB HA Kap’€pl BUKOHYETHCS 1X
BHKOHABYA 3MOMKa 1 HIBEJIFOBaHHS 1151 HAHECEHHS Ha I1aHu. Pe3ynbraTtu 3MOMKH i
HIBEJIIOBAHHS BHOCSATHCS JI0 MIKETAXKHOTO Ky pPHAIY, 1110 BUTOTOBIIAETHCA Ha
MUIIMETPOBOMY ITarmepi.
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1. KoHTpOJIb 32 BeJICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCHOPTHUX HIJIAXIB

Po0GoTu mix yac po3MiuyBaHHA TPAac i OyIiBHMITBA TPAHCHOPTHUX LIJIAXIB

1. Tonmorpado-reoae3ndni poOOTH 115 3a0e3MeUeHHs OyJIBHUIITBA 3aJ113HUIb Ta
aBTOMOO1JIBHUX JIOPIT, MaricTpajibHUX TPyOOIPOBOAIB, JIHIN €JIeKTponepeaadl Ta
3B’S13KY BUKOHYIOTb 3T1JHO 3 HOPMAaTUBHO-TEXHIYHUMHU aKTaMU YKpaiHU.

2. JIo moyaTky OyAiBHUIITBA TPAHCHOPTHUX IUISIXIB CKIIAIAETHCA MPOEKTY, 3 SIKOTO
OJICPKYIOTh TaKl BUX1JIHI IPOEKTHI JIaHI:

IUIaH TPacH TPAHCHOPTHOIO NUISAXY (3aII3HUYHOTO, aBTOMOO1JILHOTO, KOHBEEPHOTO 200
MOBITPSIHO-KAHATHOTO) 3 KOOPIMHATAMHU TOYOK 1i IPUMUKAHHSI 10 CTOPIH 3HIMAJIbHOI
MEPEXI;

TUPEKIIMHUN KyT IOYaTKOBOTO HANPAMKY TPAcCH, BIICTAHI Mi’K BEpIIIMHAMU KYTiB
OBOPOTY, KyTH TOBOPOTY 1 pajilyCy KPUBUX BiJPI3KiB;

MOB3JOBXKHIN 1 monepeyHi npodiai Tpacu i3 3a3Ha4eHHAM (AKTUUHUX (YOPHHUX) 1
MPOEKTHUX(YEPBOHUX ) BIAMITOK, TPOEKTHUX YXHIIIB 1 MiAHOMIB.

Kpim Toro, 1715t 3a113HUIb CKIAAAETHCA IUIaH PO3TAllyBaHHS CTPLIOYHUX NIEPEBO/IB.
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1. KoHTpOJIb 32 BeJICHHSAM TIPHUYUX POOIT, PO3KPUTTAM
TOPU30HTIB, J0JACPKAHHAM 3aM00IKHUX OepM, IPOEKTHUX YXMJIIB,
TPAHCIOPTHUX HIJIAXIB

3. Ilepen npUUAHSTTSAM 10 BUKOHAHHS ITPOEKTY MApKILICIep MOBUHEH MEPEBIPUTH
BIJIMOBIAHICTh MPOEKTHUX TAaHUX (AKTUYHOMY IMOJI0KEHHIO. KOHTPOJIb BUCOTHUX
BIIMITOK 31MCHIOETHCS Y MPOILIEC] HIBEJIFOBAaHHS BCIET TPACH.

4. BuHOC y HaTypy 1 po3MIuyBaHHS TPACU TPAHCTIOPTHOTO IUISIXY BUKOHYIOTh
THCTPYMEHTAJIBHO IUISIXOM MPOKJIaJaHHs B3I0BX TPacH T€OJOJIITHOTO X0y B1Jl TOUKH
MPUMUKAHHS JI0 3HIMAIBHOI Mepexk1. BepIuHu T€010I1THOrO X0y CyMIIIAIOTh 13
MPOEKTHUMH BEPIIMHAMU IMOBOPOTIB TPACH.

['opu30HTAIBHI KyTH B TE€OJIOIITHOMY X0/l BUMIPIOIOTH OJJHUM IIOBHUM ITPUHOMOM 3
TOYHICTIO 101', BIJICTaH1 - METaJIC€BOIO CTPIUKOIO a00 PYNETKOI 3 TOUHICTIO 710 0,05 M,
a00 HUTSHUM JIAJIEKOMIPOM 30POBOi TPYOM T€00J1iTa 3a HIBEJIIPHOI PEHKOIO.

5. Bick Tpacu no3Ha4yaroTh 1 3aKpIILIIOIOTH HA MICLIEBOCTI MIKETHUMHU TOYKAMU
(xukammu) yepes 20a6o0 50 m. Ha Biacrani 0,3-0,5 M Bij KO’)KHOT TOUKH 3a0MBarOTh
CTOPOKKH 1 HA HUX HIJIUCYIOTh HOMEPH TOYOK.

Touku moBopoTy HyMepyroTh puMchbkuMHu udpamu (I, I, [T 1 1. 1.), MIKETHI TOYKU —
apadcekumu 1udpamu (0, 1, 21 T. 1.).
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1. KoHTpPOJIb 32 BEICHHAM TipHUYMX POOIT, PO3KPUTTAM
TOPU30HTIB, H10JAEePKAHHAM 3aM00i’KHUX OepM, MPOEKTHUX YXUJIiB,
TPAHCHOPTHUX HIJIAXIB

pajilyc 3aKpyIJICHHS;

KyT IMOBOPOTY 1 HOT0 HApsIMOK (TTpaBopy4 a0o JIIBOPYY BiJl ITOJ0KEHHS MPOAOBKEHHSI
IIONEPEIHBOI CTOPOHH XOAY ).

6. ITicas po30OMBKY MIKETAXY JJI pO3OUTTS 3aKPYIJICHHS BUMIPIOIOTh KyTH ITOBOPOTY.
KyTu BUMIpIOIOTH OJTHUM ITOBHUM MPUHOMOM 13 CEPEIHHOI0 KBAJAPATUYHOIO MOXUOKOIO
+15".

3a BUMIPSIHUMHU KyTaMu TOBOPOTY 1 MPOEKTHUMU PajilyCaMH 3aKPYIIIEHHS PO3PaXOBYIOTh
€JIEMEHTH PO30UBKH 3aKPYIJICHb.

7. PO30MBKY KpUBHX Ha BIJIp13KaxX MOBOPOTIB BUKOHYIOTh CIIOCOOOM OpAMHAT YH XOp/ a00
B IHIIHI CIOCIO 3aJI€KHO BiJl YMOB 1 CIIOCOOIB 3HOMKH.

ABTop: goueHT Honrix

8. I1iciist po30MBKYM KPUBUX 3aJ13HUYHOT KOJII1 371MCHIOETHCS] IEPEHECEHHSI B HATYPY
CTPUIIOYHUX TIEPEBO/IIB.

9. IlepeHeceHHs: MPOEKTHOTO YXUITYy TPAHCHOPTHUX JIIHIA BUKOHYIOTh TEXHIYHUM
HIBEJTIOBAHHSIM.

10. [llomo BCixX 3a/II3HUYHUX KOJIiM TTOBUHHI CKJIQIaTUCS TIJIAaHU Ta Mpod1isi 3a JTaHUMHU

JOMKHU. 3MOMKa 3/IIMCHIOETHCS 110 TiKeTax yepe3 50 M Ha NpsIMOTIHIMHUX JUISHKAX Ta
Peagild KpUBONIHIMHKX. [opr3onTanpamii Mmacmrad npodinis 1 : 1000 - 1 : 2000,

\ i = Saaa 2B O1JIbLIHIA.




1. KoHTpOJIb 32 BeICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, J0JACPKAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCIOPTHUX HIJIAXIB

11. 3lioMKa MOCTIMHUX 3aJTI3HUYHUX KOJIIM BUKOHYIOTh MOJSPHUM CIIOCOOOM 200
CIIOCOOOM MEPHEHIUKYISPIB BiJ CTOPIH TEOJOIITHOTO XOY, 1110 MPOKJIAIa€ThCs
napajeiabHO OCl MyTi. 3HIMAHHIO HiUISTal0Th BICh KOMI1i, IEHTPU CTPLIIOYHUX NIEPEBO/IIB,
BepxHs OyJ0Ba MyTi, ITY4YHI CIOPYAU O1JIs1 KOJli. 3aKpyIJIEHHS 3HIMAIOTh CIIOCOOOM
NEPIEHIUKYIISPIB - MPOKIIAJAHHSAM X0y 33 XOpAaMU 1 BAMIPIOBAHHIM OPJIMHAT BiJ] XOP/I
710 oci KpuBoi. OpIMHATH BUMIPIOIOTH 3 OKPYIJICHHSIM J0 JICIIMMETPIB.

12. TToBTOpHE HIBEIIOBAHHS OCHOBHUX 3aJI13HUYHUX KOJI1M 1 HOOy10Ba X MpodiiB
MMOBUHHI BUKOHYBATHUCA IIOPOKY a00 YaCTillIe 3a PIIIEHHSIM KePiBHUIITBA H1IPHUEMCTBA.

13. IlepeHeceHHs B HaTypy Tpac aBTOMOOUIBHUX JIOPIT 1 3’13/1B 31MCHIOIOTH 3a
MPOEKTHUMH MaTepiajiaMu, 10 MICTATh JaH1 PO YXUJIHU, PafdlyCH 3aKpPYIJICHHS 1 IUPUHY
MOJIOTHA AOPOrd. BiMmoBiAHICTE TOOYAOBAHUX aBTOMOOUIBHUX 3’ 13/11B TPOEKTHOMY
MOJIOYKEHHIO MIISTa€ IHCTPYMEHTAIBHIN NEPEBIPILI.

14. Tlicns 3akiHYeHHsI OyIIBHUIITBA TPAHCIOPTHUX IIJISIX1B BUKOHYETHCS 1X BUKOHABYA
3MOMKa 1 HIBEJIFOBaHHS JIJIsI HAHECEHHS Ha TulaHu. Pe3ynbsraTu 3MOMKHY 1 HIBEJTIOBAHHS
BHOCSITHCSI JI0 MIKETAKHOTO )KYpPHAJY, [0 BUTOTOBJIAETHCS HA MUIIMETPOBOMY MHanepi.
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1. KoHTpOJIb 32 BeJICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3aM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCHOPTHUX HIJIAXIB

PoGoTu mig yac po3MiuyBaHHs Tpac i OyIiBHMITBA JIHIHHUX CIIOPYI

1. JIist mepeHeCceHHs B HaTypy Tpac JIHIMHUX CHIOPY/I, III0 PO3MINIYIOTHCS Ha
POMUCIIOBOMY MailJaHYUKY, KEPYIOThCS pOOOUUMU KPECICHHSIMM 1HKEHEPHUX MEPEK
MNOCTIMHUX 1 THUMYACOBUX KOMYHIKAIIIH - TIJIAHOM 1 MO3/I0BXKHIM IIpodijeM TpacH 13
3a3HAYEHHSAM NPUB’SI3KU TPACH JO MYHKTIB 3HIMAIBHOT MEPEkKi 1 HANOIMKIMX Oy/T1BEIIb.

2. ITig yac MOHTaXy Ta EKCILTyaTallii KOHBEEPIB 1 CTPIUYKOBUX MIJHOMHUKIB KOHTPOIIOETHCS
JIHIMHICTB X OC1 1 BU3HAYAIOTHCS BUCOTHI BIIMITKH MTOYATKOBOI 1 KIHIIEBOT TOYOK.
KepiBHUM yXui cTpiuKOBOro KOHBeepa (MIAHOMHUKA) MPUINMAETHCS 3T1IHO 3 MOTO
TEXHIYHUMHU €KCILTyaTallliHUMU MMOKa3HUKAaMU Ta HE TOBUHEH nepeBuiyBaru 0,25-0,33.

3. Po30uBKY MiJIBICHUX KAHATHUX JOPIT BUKOHYIOTh MPOKJIaJaHHSIM I10 OC1 Tpacu
TEOAO0JIITHOTO X0y 3 TPUTOHOMETPUYHUM HIBEJIIOBAHHAM. Y HaTypy NMEPEHOCSTH BICh
TpacH, y CTBOPI1 KO BU3HAYAIOTh MICIISl YCTAHOBJICHHS OIOP, 1X IIEHTPH Ta OCI.
Po3mivuyBasibHi BiCl KalliTAJILHUX OMOP MOBUHHI OyTH BUHECEHI Ha JIiHIi, HEPICHIUKYJISIPH1
710 HaNpsAMKY Tpacu. BUCOTY MiABICKH BIJAMOBIIHO JO MPOEKTHUX BUCOT KAHATHOI 1OPOTHU
BU3HAYAIOTH JIJIs1 KOXKHOI 3 ONIOP TPUTOHOMETPUYHUM a00 TEXHIYHUM HIBETIOBAHHSM 3
ouHicTIO £0,1 M. X0/ TPUTOHOMETPUYHOTO 200 TEXHIYHOTO HIBEJIOBAHHS MOBUHHI
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1. KoHTpOJIb 32 BeJICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCIOPTHUX HIJIAXIB

Jlo moyatky Oy/1IBHUIITBA M1BICHOI KAHATHOI JOPOTHU CJI1]T IEPEBIPUTH CTBOPHICTh
OChOBHX ITYHKTIB TPacH, 3aKPIMUTU PENIEPU B KOKHOI OMOPU 1 BU3HAYUTH BUCOTU
TEXHIYHUM HiBeJIOBaHHAM. Jlaii ciaij BUHECTH PO3MiuyBaJIbHI OCI OIOP, 10TV, CTAHIIIHN Ta
THIIUX CIIOPY/.

VY nporeci 3BeIcHHST (PYHIAMEHTIB 1] OTIOPU KAHATHOI JOPOTH BUBIPSIIOTH TTOJIOKEHHS
aHKepHUX 00JTIB (40 X OETOHYBaHH:) Yy IUIaH1 Ta o BUCOTI. [licis 3BeneHHs
(GyHIaMEHTIB M1l ONIOPH Ta 1HII CIIOPYAA KaHATHOI IOPOTY BUKOHYIOTh HIBEJIFOBAHHSI
OTMIOPHUX MTOBEPXOHbB 1 BEPXY AHKEPHUX OOJTIB, a TAKOXK BUMIPIOIOTH BIJICTaHI BiJT
pPO3MIYyBaJIbHUX OCEH 10 0Cel aHKEepHUX O0NTIB. BUMIpsHI BiICTaHI MOKa3ylOTh HA CXEMI
a00 Ha KOI1i MPOEKTHOIO KpecyueHHs. KpiM po3MidyBaidbHUX Ocel (PyHIAMEHTIB 1
aHKEpHUX OOJITIB Ha BUKOHABU1M CXeM1 KaHATHOI IOPOTH MTOBUHHI OyTH BiJ0OpaKeH1
KOHTYpH (yHIaMeHTIB y macitadi 1 : 50 ado 1 : 100 (y po3puBax Mixk pyHIaMEHTaMU
MaciTady HeIOTPUMYIOThCA). bt PyHIaMEHTY KOKHO1T OIOPH 3a3HA4Yar0Th MUQp
(BIAMOBIJHO O TPOEKTY ), HOMEP OMOPH a00 HA3BY CIIOPYAHU, BUCOTHI BIAMITKHA OMOPHUX
MOBEPXOHB 1 AHKEPHHUX OOJITIB, @ TAKOK IMPOEKTHI Ta (PaKTUYH1 BiACTaH1 B1Jl OCEH aHKEPHUX
OOJTIB JO po3MIUyBajIbHUX Ocel. Ha 1i#i ske cxeMi miciig YCTAaHOBKH OIOp YKa3ylOTh

ABTop: goueHT Honrix



1. KoHTpoOJIb 32 BeAEHHSM FiPHUYUX POOIT, POZKPUTTAM
FOPU3OHTIB, 10JACPKAHHAM 3aAN00IKHUX OepM, MPOCKTHUX
YXUJIiB, TPAHCHOPTHUX LLJISAXIB

4. TToxuOKku nepeHeceHHs TOYOK 0C1 TPyOONpOBOAY 1010 HAMOIMKUYKNX OyAiBEIb Ta
CIIOPY/I, @ TAKOXK I110JI0 3HIMAJIBHUX MyHKTIB HA IPOMUCIOBOMY MalJJaHYUKY HE
NOBUHHI niepeBuIyBaTy £100Mm.

['opu30HTaNIBHI KyTH B X0/l BAMIPIOIOTh OJJHUM MTOBHUM MPUMOMOM 3 TOUYHICTIO 710 1',
B1ICTaH1 - METAJIEBOIO CTPIYKOIO0 200 PyIETKOI 3 TOUHICTIO 710 0,05 M, a00 HUTIHUM
JAJICKOMIPOM 30pOBOi TPyOH TEOA0JIITa 3a HIBEJIIPHOI PEHKOIO.

Jl1s1 30epekeHHs 0C1 TpaHIIel 1111 Yac BUKOHAHHS 3€MJISSHUX POOIT ii CJ1iJl BHUHOCUTH B
01K 1 3aKpIIIIOBATH TaM, ¢ MOXKe OyTH 3a0e3leueHa CXOPOHHICTh OCeH 10 mepioay
yKjIagaHHs TpyO a0o0 kabeiB Ha THO TpaHuel. JIiH1T BUHOCY MOBUHHI OyTH y3TOKEH1
3 IPOEKTAMHU IHIINX MEPEK.

[Ticnist 3aKiHYEHHSI pUTTS TPaHIIET Ta YKJIaJaHHs TPyOONPOBOAY BUKOHYIOTh 3HOMKY 1
HIBEJIFOBAHHS BEPXY TPYyOOMNPOBOY MO BCiX MOro XapakTepHUX Toukax. B pe3ynbrari
CKJIaJIal0Th BUKOHABUM Tu1aH TpyOornpoBoay B MaciiTabi 1 : 1000 13 3a3HaueHHIM
KOOPJMHAT 1 BUCOT LIEHTPIB OIVISIOBUX KOJIOA31B, KYTiB TOBOPOTY TPACH, TOUOK
nepepizy 1 yXuwiy TpyOOonpoBOY, a TAKOX CKJIAJIal0Th BUKOHABUYMKM MPOPLIb O
KQ)KHOMY pr6or[p0Boz[y BiaMITKY JIOTKIB y KOJIOAA3SXO€3HANIPHUX TPYOOIPOBO/IIB
UIPI3HATHUCS BiJ MIPOEKTHUX O1IbIIe Hixk HA =10 MM.

ABTop: goueHT Honrix



1. KoHTpOJIb 32 BeICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, J0JACPKAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCIOPTHUX HIJIAXIB

5. Ilix yac OyAiBHMIITBA rajepel, ecTakall 1 MOCTIB, IO 3B’ SI3yI0Th OKpeM1 OyaiBIIl
IPOMMCIIOBOTO MalJJaHuMKa, po30UBKY Oceil )yHAaMEHTIB 1 ONOp 3A1MCHIOIOTH MICHs
NEePEBIPKHU BiJICTaHEW M1k Oy/IBIISIMH, 1110 BU3HAYAIOTH JOBXKHUHY rajiepe, ecTakaau
a00 MocrTa. [liciis nepeBipku MOJOKEHHS 0Ceil KpalHiX OIop rajiepei, ecTakaau ado
MOCTa 32 JJOIIOMOTOI0 TE€OA0JIITa B CTBOPI Ha MO3/I0BXKHIM 0C1 pO30MBaOTh TOUKHU
NEPETUHY 0CEeW MPOMDKHUX ONop. TOUKHU 3aKpIILIIOI0Th TAMYACOBUMHU IIEHTPAMMU; BiJl
HUX pO30MBAIOTh OC1 PYHIAMEHTIB 1 KOHTYpPU KOTJIOBAHIB.

6. Oc1 pyHIaMEHTIB BUHOCSTD 32 MEX1 KOTJIOBaHy. OC1 OIOp BUHOCSTH Ha
3a0€TOHOBaHI B PyHAaMEHTaX MIACTUHU a00 MO3Ha4aroTh Ha ¢hyHaamMeHTax (papooro.
Biacrani Mixk OCSIMU PO3TaIlIOBAHUX MOPYY OMOP HE MOBUHHI BIAPIZHATHUCS Bij
NPOEKTHUX OunbIe HIXK Ha £10 Mm. I1ig yac 30upaHHs 3a11300€TOHHUX Trajiepeit
BIAXHWJICHHS OCEH CEKIIIM B1Jl MO3/I0BXKHBOI OCI B IIJIaH1 HE MOBUHHI IIEPEBUIIYBaTU
0,001 mposiboTy, a TOBXKKUHA 310pAHOTO MPOJILOTY HE TOBUHHA BIAPIZHATHUCS Bl
MPOEKTHOI OlIbIIE HikK Ha £20 MM.

ABTop: goueHT Honrix



1. KoHTpOJIb 32 BeICHHAM TIipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, J0JACPKAHHAM 3AM00IKHUX 0epM, MPOEKTHUX YXWIIB,
TPAHCIOPTHUX HIJIAXIB

T 55 85

Puc. 2. EnemeHTH KyTa NOBOPOTY

ABTop: goueHT Honrix



1. KoHTpOJIb 32 BeJICHHAM TipHUYUX POOIT, PO3KPUTTAM
FOPU30HTIB, 0P KAHHAM 3aM00IKHUX OepM, MPOEKTHUX YXWIIB,
TPAHCIOPTHUX HIJIAXIB

B pe3ynbrari oTpuMyOTh JaHi, 1110 HeOoOX1H1 /1JIsT HAaHECEeHHS KpUBOi Ha TUIaH Ta
BU3HAYCHHS ii €JIeMeHTIB. EjleMeHTH KpUBOi pO3paxoBYIOTh 32 PopMyaMu:

KyT ITIOBOPOTY TPacu o
a=180"-p

b

TaHIeHC KpuBOl T
T =AB =BC =Rtg ;

KpHUBa:

TRa
K =AJlC = Teo®

ABTop: goueHT Honrix
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2. Mapkiueiaepcbke 3a0e3ne4eHHs po0iT KPOKYHUYHX
EKCKABATOPIiB, TPAHCIOPTHO-BIABAJIBHUX MOCTIB IPH iX
MOHTAKI Ta eKcIryaramnii

ExckaBauif ripcbkoi Mmacu.

[Ipu exckaBailii TipCbKOI MacH MapKILIEHAEp Belle IHCTPYMEHTAJIbHI CIIOCTEPEKEHHS 3
METOI0 KOHTPOJIIO IOTPUMAaHHS T€OMETPUYHUX MTapaMeTPiB TIPHUYUX BUPOOOK.

[Inan nepeekckapailii TIpChbKOi MOPOAU CKJIaAal0Th IIPYU HASSBHOCT1 BHYTPIIITHIX
B1JIBaJI1B, BUXOJIIYM 3 OOCATIB MMOPOKHBO1 MMOPOJIH, 110 SIK1 HiJISATAF0Th MEepeBalILi 3
HWKHIX HOpOJHUX yCTyMiB. KpiM nepeekckapallii mopija 3 HUKHIX YCTYIIB, pOOJISATh
TAKOX MEPEBAJIKY 3CYBHUX MOP1J HA BHYTPIIIHIX BiJBaaX 1 MOP1J BiJl CEJIEKTUBHOTO
BU100YTKY TOIIO.

[Ipu GaraTopa3oBiii epeeKCKaBallii OAHIET 1 Ti€T K MOPOIU OOCAT MEPEMIITyBaHO1
MOPOJIU 3 KOKHUM Pa30M 3MEHIIY€ThCS 32 PaXyHOK PO3MIIIECHHS YaCTUHU MOPOJIUA HA
€KCKAaBAaTOPHUX MalJaHYMKaX.

ABTop: goueHT Honrix




2. Mapkiueiaepcbke 3a0e3ne4eHHs po0iT KPOKYHUYHX
EKCKABATOPiB, TPAHCIOPTHO-BIABAJBHUX MOCTIB IPH iX
MOHTAKI Ta eKcIryaramnii

[le HeoOXi1HO BpaxoByBaTH IpH IiaHyBaHH1. [Ipu BU3HAUeHH1 00CATY pOOIT 1O
nepeeKkcKaBallli JOCUTh BaKJIMBO BCTAHOBUTU KOE(IIIEHT MEPEBATIKU
(nepeekckasaiiii) J1O, sikuil 1OPIBHIOE BIHOIIEHHIO CYMH OOCST1B IEPEBAISIHOT
NOPOM Y BIJIBAJI 1 MEPBICHOTO 0OCATY HOPOAU, BUMHSTOL 3 MAaCUBY. 3HAHHSI
Koe(DII[i€HTA MEPEBATKH 1€ MOXKIUBICTh MIPABWIIBHO IJIAHYBATH i1 KOHTPOJIIOBATH
OpraHi3allito MpoIecy nepeekckanallli i po3MilleHHs MOPOJIA Y BUPOOICHOMY
IPOCTOPI.

[Tpu po3mileHH1 PO3KPUBHUX MOP1J] HA 30BHIITHBOMY OOPT1 a00 CKUIAHHI 1X B
OUYMCHUU MPOCTIP, a MOTIM NEPEMIIIECHHI HA BHYTPIIIHI BIIBAJIM MapKIIEHIep Ha
OCHOBI ITPOEKTY ¥ MIaHy IUX POOIT 3 ypaxyBaHHSAM OCHOBHUX NapaMeTpIB
€KCKaBaToOpIB 1 CTaHy TripChKuX nopia Ha miadi (Macmrady 1 : 1000— 1 : 2000)
HaAMI14a€ThCs HAMPSIMOK X0y €KCKaBaTopa il rpadiyHO BU3HAYAE KOOPAUHATH TOUOK
noBOPOTY xoay. [ToTiM, BUpilTyr0ur 3BOPOTHE 3aBIAaHHS, MAPKIICHAEP OOUUCITIOE
JTUPEKIMOHHBIC KYTH U BIJICTaHI NPAMOJIIHIMHUX AUISHOK (BIAPI3KiB) Tpacu
€KCKaBaTopIB.

ABTop: goueHT Honrix



2. Mapkiuenaepcbke 3a0e3ne4eHHs po0iT KPOKYHUYHX
EKCKABATOPIB, TPAHCIOPTHO-BIABAJBHUX MOCTIB IPH iX
MOHTAKI TAa eKCIUTyaTamil

» Po3miuyBaHHS B HaTypi JIIHII Tpacu i TOUOK il HOBOPOTY pOOJISITH Bijl ITyHKTIB
3HIMaJIbHOI OCHOBU. HalpuKiHIIl KOKHOTO MICSIA W HA J1aTy NPUIUHEHHS pOOOTH
€KCKaBaTOPiB Ha JaHIM 3aX0A1ll MapKIIeHaep poOUTh 3HOMKY HaBaJIiB, HAITPUKJIA]L
TaXeOMETPUYHY, HA OCHOBI SIKOi CTAHOBJISATH MPO(D1JIi, MOTOBHIOKOTH IIAHU i
I1JpaxoByIOTh 0OCITH pOOIT, BUKOHAH1 KOKHUM €KCKAaBaTOPOM Ha KOXKHIM 3aXOAII.
OO0tk 00csTy poOIT MOXKE MPOBOJUTUCS ABTOMATHUYHO 3a JIOIMTOMOIOI0 CIIEI1aJIbHUX
JIYUIBHUKIB, YCTAHOBJIEHUX HA €KCKaBaTOpax.

ABTop: goueHT Honrix



2. Mapkiuenaepcbke 3a0e3ne4eHHs po0iT KPOKYHUYHX
eKCKABATOPIB, TPAHCIOPTHO-BIABAJIBHUX MOCTIB IPH IX
MOHTAKI Ta eKcIryaramii

Mapkieiigepcbki poOOTH IpH po3poOLll pOAOBUII TPAHCIIOPTHO-BIIBAIIbHUMU
MOCTaMH MarOTh MIEBHY cHElU (iKY, 1110 MOJISATAE B TOMY, 110 TPAHCIIOPTHO-BIIBAJIbHI
MOCTH SIBJISIFOTH COOOI0 CKJIaJIHI KOHCTPYKIII 3 Ty>K€ BEIMKOIO Macol0 (1HO/I O1IbIII
7000 T), 17151 IKUX BUCOK1 JJUHAMIYH1 HABAHTAXKEHHSI, 1110 TPUBOAATH JI0 TIEPEHAIPYTH
1 3auIKoBUM JeopMaliisimM, HenpuirycTuMo. Ll ymoBa poOuTh HEOOX1THUM
POBEACHHS JI0AATKOBUX BUCOKOTOYHUX CIIOCTEPEKEHb 3a (pepmMamu i By3JiaMu
MOCTIB 3 OISy 30€pEKEHHS 1X MIIHOCTI, MPOBEICHUX MapKIleliepaMmu Mo
NPUIIMCAHHIO TOJIOBHOTO 1HXEHEpa M1IIPUEMCTBA.

OCHOBHHMMU €JIEMEHTAMU BC1X KOHCTPYKIIIA TPAHCIIOPTHO-B1ABAJIBHUX MOCTIB (pucC. 3)
€ TIpoJIiTHA OyJ0Ba, BiIBaJIbHA KOHCOJIb, 3a011{HA KOHCOJIb, B1JIBaJIbHA OMOpa, 3a01itHa
onopa.

ABTop: goueHT Honrix



2. MapkuieiiiepcbKe 3a0e31e4eHHs poOiT KPOKYHYHX
EKCKABATOPIB, TPAHCIOPTHO-BIIBAJIBHUX MOCTIB NP IX MOHTAKI
Ta eKcIyaramii

Puc. 3. Tpancnopruno-siamaan-
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2. MapkiuenjaepcbKke 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB NPHU IX MOHTAKI
Ta eKcIjayaramii

Puc. 4. BukopucTtaHHs TpaHCIIOPTHO-BIJIBAILHOTO MOCTY




2. MapkiuenjaepcbKe 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJIbHUX MOCTIB MPHU IX MOHTAKI
Ta eKcmjayarauii

ABTop: goueHT Honrix



2. Mapkiuenaepcbke 3a0e3ne4eHHs po0IiT KPOKYHUYHX
eKCKABATOPIB, TPAHCIOPTHO-BIABAJBHUX MOCTIB IIPH IX
MOHTAKI Ta eKcIryaramnii

Mapkieigepcbke 00CIyroByBaHHs TPAHCIIOPTHO-BIJIBAJIBHUX MOCTIB MOJISATAE B
KOHTPOJI1 IJIAHOBOTO MOJIOKEHHS PEHKOBUX IUISX1B MOCTA 1 iX YXWIIIB, @ TAKOX
TOPU30HTAIBHO1, BEPTUKAIBHOI i KYTOBHUI PyXJIMBOCTI MOCTA.

[ImaHOBE MOJOKEHHS LIIAX1B KOHTPOIIOOTh TEOJO0IITHOK 3MOMKOIO 3 BUMIPOM
B1JICTaHEHW MI>K OKpEMUMM HUTKaMHU PEHOK 3a JIOTIOMOTOK CTaJeBO1 PYJICTKH, YXHII
NUISIX1B — TEOMETPUYHUM HIBEJIIOBAHHAM. Y PE3yJbTaTl 3MOMKH IUISIX1B MOBUHHA Oy TH
BCTaHOBJICHA BIIMOBIIHICTh (PAKTUYHOTO MOJIOKEHHS 10 BUMOT TEXHIYHOIO MacIopTa.

KOHTpOJIb TOPU30HTAIBHOI PYXJIMBOCTI POOJISATH Y 3B'SI3KY 3 THUM, 110 TPAHCIIOPTHO-
B1IBaJIbHI MOCTH 3aJI€KHO B1Jl MIHJIMBOI reOMETp1i BUOOIB MOXKYTh 301/IbIIIyBaTH a00
3MEHIIYBaTH BIJICTAHb M1’ BiABAJIbHOIO ¥ BUO1MTHOIO onopamu. 301IblIeHHS a00
3MEHIIICHHS 11€1 BIICTaH1 MOBEPX HOPMU HEMPUITYCTUMO. MapKIien iep NoBUHEH
BECTU CUCTEMATUYHUN KOHTPOJIb BIJICTAaHENW M1 OCAMU HUISAXIB BUOIMHOI 1
B1/IBaJIbHOI onop. {71 ibOT0 HAa poOOYMX MalIaHYMKAX YCTYIIIB, IO SIKUX
NEePEMIIAIOTHCS OMIOPHU MOCTA, Y30BXK IUISX1B MPOKJIAaI0Th TEOI0IITHI X011 a00 Mo
oCl UIAX1B, a00 B Oe3nmocepeaH1i OJU3bKOCTI B1j1 Hei. TeoqomiTHI X0Au ITOBUHHI
000B'A3KOBO MPOJISITATH MK TOUKAMU MAPKIIEHAEPCHKUX OMTOPHUX MEPEXK.

ABTop: goueHT Honrix



2. MapkiuenjaepcbKke 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB IPHU IX MOHTAKI
Ta eKcnjayaraumii

Ha kap'epi po30uBaroTh cepito npoPiabHUX J1HIA MPUOTU3HO MEPIEHAUKYISIPHO J10
(bpoHTy poOIT, HaYaCTIIIE J1HIT 3aKPITUTIOITh Ha IINajax MIIAX1B, 10 IEPECYBaIOThHCS.
[To xo’kHOMY TTPOQ IO BIJl CTOPIH TEOIOIITHOTO X0y METOJOM MEPHEHAUKYISIPIB POOIATH
BUMIp BIJICTaHEN JO HAMOIMKYOI peiku i mepepaxyBaHHs OOMIPIOBAHOTO BIJICTaHI 10 OCI
OTOpH.

3a pe3ynbraTaMu MOJIbOBUX BUMIPIB Ha MapKIICHAEPCHKUM MJIaH HAHOCATH MTOJIOKEHHS
oceil onop. OTpUMaHuH IIJIaH CIIY>KUTH M1JICTABOIO ISl CKJIaJaHH KOPEKTYPH MOJI0KEHHS
IUISIX1B 1, OT>KE, OCEU OMOp TPAHCIIOPTHO-B1ABAIILHOTO MOCTA.

VY 3B'S13Ky 3 TUM, 10 KOPEKTYBaHHA OCEH NUISAXIB BUO1MHOI ONOpH (PAKTUYHO HEMOXKJIIMBO,
BUIIPABJICHHS TpeOa pOOUTH B MOJIOKEHHI OCEH BiABAJILHOI OMIOPH.

ABTop: goueHT Honrix

[Ipu BU3HAYEHHI TOPU30HTAIIBHOI PYXJIMBOCTI MOCTA JOIYCKAIOTHCA TOUHOCTI TIOPSIAKY
0,2-0,3 M.

KoHTpoJib BepTUKAIBHOI PYXJUBOCTI TPAHCIIOPTHO-BIJIBAJILHOTO MOCTA MOB'sI3aHUM 13
I'PaHUYHUMU MOXKJIUBOCTSIMU 3MI1HU TTEPEBUIIICHHS M1 OTIOPaMH MOCTA.

BI/ICOTy PO3KPUBHUX yCTymB BI/I6I/IpaIOTI> I3 TAKAM PO3PaxyHKOM, 100 cyMapHa BUCOTa




2. MapkiuenjaepcbKke 320€3Me4eHHA POOIT KPOKYIOYHMX
eKCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB MPHU IX MOHTAKI
Ta eKcIjayaramii

Jlist noTprMaHHs HEOOX1THUX MapaMeTpiB NOTPIOHA CUCTEMATUYHA 3HOMKA, 110
MOJISITa€ B TOMY, IO MO TOYKaX, 1110 BUKOPHUCTOBYBAJIMCS IIPU BU3HAUYCHHI
TOPU30HTAIBHO1 PYXJIMBOCTI, IPOBOJUTHCS TEXHIYHE HIBEIIOBaHHSA. Peiiku
BCTAHOBJIIOIOTH HA TOJIOBKY PEUOK, TOYHICTh POOIT BIAMOBIA€ TEXHIYHOMY
HIBEIIOBaHHIO. [aH1 HIBEIIOBAHHS CIy>KaTh JJIS CKJIaJaHHs MO3/I0BKHBOTO MPO(1IIIO,
Ha SIKUW HAHOCSITh MOJIOKEHHS TOJIIBOK peiiok 000x omnop. [Tpodins n1o3Bosse
BU3HAYUTH NIEPEBUIIICHHS BUO1MHOT ONIOpH HaJ BIJBAJIBHOIO M MPOBECTHU
KOPEKTYBaHHS HEMTPUITYCTUMOI BEJTUYMHU TIEPEBUIIICHb.

KoHTpoiib HaJl 1OTpUMaHHAM KYyTOBOI PyXJIMBOCTI TPAaHCHOPTHO-BiABAJILHOIO MOCTA
POOJIATH 3BUYAMHO TO/1, KOJIM MICT MIAXOAUTh YBOAUTH, YBECTHU JI0 JaJ1y TOPLIO
Kap'epy ¥ IOBUHEH MOCTYIIOBO MOBEPHYTHUCS. J[JIs1 KOXKHOIO MOCTA € CB1l TPaHUYHO
MPUITYCTUMUM KyT HOTO MOBOPOTY (¢ — KyTOBA PYyXJIMBICTH (puC. 6).

3HauEeHHS TPAHUYHOT BEJIMYMHU KyTa MTOBOPOTY NPUBOAUTHCS B MACIIOPTI MOCTA.
@daKkTUYHE BU3BHAUCHHS KyTa IMOBOPOTY BU3HAYAIOTH IpadiqHO 32 MapKIIEHAEPCHKUM
IIJIJAHOM Kap'epy, Ha SIKUW TOJIOKEHHS MOCTa HAHOCSTH 3a pEe3yJibTaTaMu
TAXCOMETPUYHOI 3HOMKH.

ABTop: goueHT Honrix



2. MapkiuenjaepcbKke 320€3Me4eHHA POOIT KPOKYIOYHMX

€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB MPHU IX MOHTAKI

Ta eKcmjayaramii

A
Dcw nymed

radodnod onope

- 1 -

el =
Jes nymeu

ombansHod onope

Puc. 6. KyToBa pyxoMicTh MOCTa
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2. MapkiuenjaepcbKke 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB MPHU IX MOHTAKI
Ta eKcmjayaramii

3HauYCHHS TPAHUYHOI BEJIMYMHU KyTa OBOPOTY NPUBOIUTHCS B MACIOPTI MOCTA.
dakTHUHE BU3HAUYCHHS KyTa MOBOPOTY BU3HAYAIOTh I'padivyHO 32 MapKIIEHIepChKUM
IIJJAHOM Kap'epy, Ha SIKWW MOJIOKEHHS MOCTa HAHOCSTH 3a PE3yJIbTaTaMu
TaXEOMETPUYHOI 3UOMKH.

JleTanbHa 31li0OMKa TPaHCIIOPTHO-BIIBAIILHUX MOCTIB IIPOBOIUTHCS JJIsI BUSHAUCHHS
fioro nedopmariiii, i BOHa Ma€ CBOEK METOIO MOINEPEAUTH MOSIBY HEOEC3MEUHUX
nedopmarii. [0 31oMKy MPOBOAATH 3a 3aBAAHHSIM I'OJIOBHOTO 1H)XXEHEpa
mianpueMcTBa. BoHa BUMarae 3ynmiuHKM MOCTa Ha TPUBAJIUN CTPOK.

JI71s1 3MOMKH B KOKHOMY BY3JI1 METQJIEBOI KOHCTPYKIIi1 BII3HAYAOTh TOYKH B MICIISIX
nepeTuHaHHs oceil 6anok. Ha BepXHbOMY ¥l HUKHBOMY FTOPU30HTAJIBHUX MOSICAX
MOCTa 3aKpIILIFOIOTh OChOBY JIIHIIO, KIHIIl SIKO1 IIOBMHHI OyTH BiA3HAa4€H1 HA HANOIbII
MIIIHUX O0ankax mocta (puc. 7). [ToTiM Ha Kparo BEpXHbOTO MOsICa MOCTA HaJ| TOUKOIO
19,0 ycTaHOBIIOIOTH TEOAOJIT 1 BUMIPIOIOTHh HAaPsIMKUA Ha Tounku 11, 6 (mo310BxKHS
BICh Tosica) 1 Ha Tounku 19a, 1906.

ABTop: goueHT Honrix



2. MapkiuenjaepcbKe 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJIbLHUX MOCTIB MPHU IX MOHTAKI
Ta eKcnjayaraumii
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Puc. 8. CxeMa 3akpiIieHHs] 0Ceil TPaHCHIOPTHO-BIJIBAILHOTO MOCTA JIJIsI I€TaJbHO1
MOro 3MOMKH

ABTop: goueHT Honrix



2. MapkiuenjgepcbKke 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB NPHU IX MOHTAKI
Ta eKcIjayaramii

[Tonepeuni aedopmaiiii hpepMu MOCTa BU3HAYAIOTH IIJIIXOM BUMIPY OPJIMHAT Bij BI3UPHOI
OC1 T€O/I0JIITa JI0 BY3JIOBUX TOUIIOK, PO3TAIIOBAHUX HA MO3J0BKHIN 0ci nosica. Bumipu
MOBHUHHI BUKOHYBATHUCSI pOOITHUKOM-BEPXOJIA30M JITHIMKOIO 3 MUIIMETPOBUMHU MOJIIKAMU
a00 OpAMHATOMETPOM, YCTAHOBIIIOBAHUM Y MICHSIX BUMIPY OpJMHAT NEPIECHIUKYISIPHO 10
BI3UPHOI OC1 Teoao0JiTa. BijicTaH1 M’k TOYKaMH y3JI0BXK BI3UPHOI OC1 T€OI0ITA
BUMIPIOIOTH CTAJIEBOIO MPOKOMIIAPOBAHOIO PYJIETKOIO 3 00OB'I3KOBUM KOHTPOJIEM HATATY
JUHAMOMETPOM. Y TaKUM K€ CIOCIO BU3HAYAIOTh Y MONIEPEUHUX Mepepizax BiACTaHI J10
KpaiH1X TOYOK Tosca.

JINX

3a OTpUMaHUMU Yy TaKUM CIIOCIO TaHUMH OyIYIOTh Ha MPOEKTHOMY IUIaH1 MOCTa (PaKTU4H1
BIIXWJICHHA ¥ CKJIaIat0Th BIIOMICTh Je(opmaliiil yCix By3JiB BEPXHBOT'O MOsICA TOJIOBHOI
depMmu.

['opu30oHTANBHY 3IOMKY HH>KHBOTO M0sICA TOJIOBHOI (hepMH MOCTa pOOJISTH METOAOM
OpJIMHAT B1Jl CTOPIH TEOJIOJITHOIO X0y, IKUM MPOKJIaJat0Th 10 OOPTOBUX Tparax y3I0BxK
dbepmu. Bumipy BUKOHYIOTH CTaJIEBUMHU KOMITAPOBAaHUMU PYJIETKAMHU 3 ypaxyBaHHIM
HaTATY, BIJIIKA OEpPYyTh 13 TOUHICTIO A0 MUTIMETPIB. 3a pe3yJbTaraMu 3MOMKH Oy1yIOTh
1JJaH HUKHBOTO TI0SICA, Ha SIKIM B1JI3HAYal0Th (DAKTUYHE TOJIOKEHHS KOHCTPYKIIII.
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2. MapkiuenjaepcbKe 320€3Me4eHHA POOIT KPOKYIOYHMX
€KCKABATOPIB, TPAHCHOPTHO-BI/IBAJILHUX MOCTIB IPHU IX MOHTAKI
Ta eKcmjayaraumii

BepTukanbHa 3i0MKa TOUOK MOCTa BEJIEThCA FT€OMETPUYHUM HIBEJIFOBAaHHSM 3
nepeavyero No3Havyo0K Ha HOro rOpu30HTH 3a JIONIOMOTOK0 PYJIETKU. 3a BUX1THUM
TOPU3O0HT IpuiiMaeThes pernep 1 (puc. 9), 3aknaneHuit y ocHoBi MocTa. [loganpimii
X171 HIBETIOBAHHS MTOKa3aHUN HA MaJIOHKY CTpLIKaMu. 31CTaBICHHS MTO3HAYOK OJIHHX 1
TUX CaMUX TOYOK MOCTa, OTpUMaHI1 3a pe3ysibTraTaMH HiBEJIIOBaHHSI, 103BOJISE
OJIepKaTH BEPTUKaJIbHI iXHI1 3CyBHU.

VY npakTuiii BiIoMi ¥ 1HIII cCIOCOOM BUMIPIB Aedopmaliiii KOHCTPYKIIIA MOCTA.
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Puc. 9. BeprukanbHa 3iiloMKa
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3. MapkiuenaepcbKuil KOHTPOJIb 00JiKYy 00’€MiB PO3KPUTTH |
BHA00YTKY KOPMCHUX KonaJuH. O0J1iKk BTpaT, 3acMidyeHHs i 30iITHeHHA

Mapkieiiaepcrka ciiy»0a ripHUYOro miANpUEMCTBA IMiJ] 4ac MapKIIEHIepChbKOro 3aMipy
BUKOHAHUX 00’ €MIB TIPHUYHUX POOIT BCTAHOBIIIOE TAKE:

(hakTUUYHE MOJIOKEHHSI TIPHUYUX POOIT HA KIHEI[b 3BITHOTO MEPIOAY;

00’eM TipHUYHUX POOIT IO BUPOOKAX, EKCKABaTOpax, TOPU30HTAX 1 B IIIJIOMY 10 IAXTI,
Kap’epy;

3QIMIIOK KOPUCHOT KOMAJIMHU Ha CKJIAJ1ax;

po3mo/1i1 00’€MIB 3a BUAAMH POOIT, 1110 BUKOHAHI;

BIINIOBiAHICTh FPHUYHUX POOIT, 1110 BUKOHAHI 3a 3BITHUH MEP10/1, 3aTBEPKEHIN TeXHIUHIMI
JOKYMEHTAIIli Ta IJIaHy PO3BUTKY T1PHUYUX POOIT.

P0301>kHOCTI MIXK pe3yibTaTaMy IMIEPBUHHOTO (OCHOBHOTO) Ta KOHTPOJIBLHOTO 3aMIpiB
(miapaxyHKiB) HE TOBUHHA NIEPEBUIILYBATH:

ABTop: goueHT Honrix

1U1s1 BU0OYTKY KOPHUCHOT KOTIAJIMHM 1 BUMMaHHSI PO3KPUBHUX TOP1JT HA Kap’€pax Ta 3aUIIKIB
KOPHUCHOI KOMaJIMHU Ha CKJIaJax 3aJIeKHO B1Jl 00’ €My BU3HAYAETHCA 3a TAOIUIICIO 1;

JU1sl IPOCYBaHHS BUOOIB KalliTaJlbHUX, M1JTOTOBYMX, PO3BIAyBAIbHUX Ta HAPI3HUX BUPOOOK
+0,2M Bi1Jl OCTAaHHBOT'O ITyHKTY 3HIMAJIbHOI MEPEXK1 JI0 BUOOIO;

BI3HAYEHHI OCHOBHUX PO3MIPIB BUPOOJICHOTO MPOCTOPY BITHOCHA MOXMOKA HE MOBUHHA



3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKY 00’ €MIB PO3KPUTTH i

BHI00YTKY KOPUCHUX KoNAJuH. Q01K BTpAT, 3aCMiYeHHS i

30THeHH S

Taomurs 1.

JlonmycTrma BIIHOCHA PI3HUIIS JBOX HE3AJIC)KHUX BU3HAYEHb 00’ €MY BUIOOYTKY KOPUCHOT

KOTIAJIMHY 1 BUMMAHHS PO3KPUBHUX IMOPIJT HA Kap’ €pax Ta 3aJIUIIKIB KOPUCHOI KOMTAJIMHU Ha

X
CKIIagax =
o
Ilonan T
O0’eMm, THC. Ky0. M o 20 | 20-50 50-200 T
200 b
JlormycTuMa BITHOCHA PI3HULIS M1XK Ei_
pe3yJbTaTamMu MePBUHHOTO (OCHOBHOTO) Ta 8 4 3 4
KOHTPOJILHOIO 3aMipiB (migpaxyHKiB)% ¢
0
TaGmuis 2C
JlonycTrma BiIHOCHA PI3HUIIS 00’ €MIB BUMHATUX MOPiA M1 YaC KOHTPOJIBHOTO MIJIPaXyHKY
06’ €M BUMHATHX TIODIJ, THC. M° 020 AL - ILI= 200- 500- 1000- | nonan
pIAL, THE. A 50 | 100 | 200 | 500 | 1000 | 2000 | 2000
15 12 9 6 4 3 2 1,5

JlormycTrMa BiJTHOCHA Pi3HMII 00’ €MiB
BRI TITX TIOPiJ] TPH KOHTPOJIEHOMY




		Об’єм вийнятих порід, тис. м3

		до 20

		20-50

		50-100

		100-200

		200-500

		500-1000

		1000-2000

		понад 2000



		Допустима відносна різниця об’ємів вийнятих порід при контрольному підрахунку, %

		15

		12

		9

		6

		4

		3

		2

		1,5






3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKy 00’ €MIiB PO3KPUTTSH i
BHA00YTKY KOPUCHUX KonaJuH. Q0K BTpAT, 3aCMiYeHHA |
30iAHEHHS]

1. Konu 00’ eMu BUI00YTKY KOPUCHOI KOMMAJIMHY 1 BAUMAaHHS PO3KPUBHUX TOP1 32
3BITHUM IEp10Jl BU3HAYAIOTH 3a pe3yJibTaTaMu MapKIIECHAepChKO1 3HOMKH YCTYIIIB 1 €
MOXJIMBICTh BUBHAUUTH Ta IIJIIXOM 3MOMKH 3a(P1KCYBaTH KOHTYP BIAMPAI[FOBAHHS
PO3KPUBHMX TTOP1JI 1 KOPUCHOI KOMAJIMHU, iX 00’ €MH MiAPaxOBYIOThCI OKpeMo. B
IHILIOMY BUNAJIKY 3a pe3yJbTaraMy MapKIIEeHAePChKOi 3MOMKM BU3HAYAKOTh 3arajbHUN
00’€M BUMHSATOI TPChKOT MACH Ta PO3AUIAIOTH MOTO HAa PO3KPUBHI MMOPOAU 1 KOPUCHY
KOTIAJIMHY MPOIMOPLINAHO pe3yabTaTaM ONepaTUBHOTO OOJIIKY 3a 3BITHUM NEp1o,.

2. Ski10 BuA0OyTOK KOPUCHOI KOTTAJIMHU 3BaXYIOTh, il 00’ €M BU3HAYaIOTh 32 MACOIO
Ta IIUIBHICTIO KOPUCHOI KOMTAJIMHU Y IUIMKY; 00’ €M PO3KPUBHUX MOP1Jl PO3PAXOBYIOThH
SK PI3HUITIO0 MK 00’€MOM T1IPHUYOT MAaCH y LUJIKKY, [0 BU3HAYAETHCS 32
MapKIIEeHAePChKOIO 3HOMKOIO, Ta 00’ €MOM BHI00YTOT KOPUCHOT KOMIAJIMHU 32 TaHUMHU
ONEPaTUBHOIO OOJIIKY.
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3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKYy 00’ €MIiB PO3KPUTTS i
BHI00YTKY KOPUCHUX KoNaJuH. Q01K BTpAT, 3aCMiYeHHS i
30i/IHCHHSA

MapkueiiaepcbKuil KOHTPOJIb 32 00CAraMy BUKOHAHMX FIPHUYHUX POOIT HA
Kap’epi

1. Ha Bcix kap’epax He piJillie HiK OJIUH pa3 y NPUUHATUN TIPHUYUM H1JIPUEMCTBOM
3BITHUH NEep10J] (MICS1b, KBapTaa) NOBUHHA MPOBOJUTUCS 3MOMKA MOJIOKEHHSI T1F0YUX
YCTYIIIB.

2. 3ilOMKa PO3KPUBHUX YCTYIIIB IPOBOAUTHCS JJIs1 BU3HAYCHHS 00’ €MIB BUMHATO1
MOPOJIX 32 3BITHUM MEPIOJI 110 OKPEMUX OJIOKaX, JUISHKAX, YCTyIax 1 10 Kap’€py B
isoMy. Bu3HaueHi 3a pe3ysibraraMu 3HOMOK 00’ €M PO3KPUBHUX MOPiJ € MiCTaBOIO
JUIs1 OTLJIATH TIpaili poOITHUKIB.

3. 3itomka Bu00yBHHUX YCTYIIIB MPOBOJUTHCS 3 METOIO OOIIKY CTaHy 1 pyXy 3amacis 1
BTpaT Ta KOHTPOJIIO 32 BEJICHHSM OIEPaTUBHOTO OOIIKY BUAOOYTKY.

4. 3iloMKa yCTYIiB NPOBOJUTHCS B OCTaHHI J{HI IOTOYHOTO 3BITHOTO MEPIOAY.

5. Ilix yac migpaxyHKy 00’ €MIB BUHHSTOI FPChKOI MacH 1 BU3HAUYCHHS KoePilieHTa
PO3MNYIIEHHS MOPiJ KePYOThCS BIAMOBIIHUMHU raly3¢BUMHA HOPMATUBHO-TEXHIYHUMHU
JTOKYMEHTaMHM I110/10 BU3HAYEHHS 1 KOHTPOJIIO BUI00YTKY KOPUCHHUX KOTIAJIUH Ta
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3. Mapkuiei1epcbKuil KOHTPOJIb 00JIiKy 00’ €MIiB PO3KPUTTS i
BHI00YTKY KOPUCHUX KoNAJuH. Q0K BTpAT, 3aCMiUYeHHS i
30i/IHCHHSA

6. 1o 00’eMy BUMHSATUX PO3KPUBHUX MOP1J] Ta BUA0OYTOI KOPUCHOI KOMIAJIMHH,
OTPUMAHOTO HA MOMEHT 3MOMKH, YHOCUTBCSI MOMPABKA JIJIsl IPUBEACHHS HOTO Y
BIIMOBIJIHICTD 13 (PaKTUIHUM 00’ €MOM,BUMHATUM a00 BUI00YTHUM Ha MOYaTOK 100U
NEPIIOro YKciia 3BITHOTO nepiony (10 00’ eMy BU00YTOT KOPUCHOT KOTTAIIMHU, 110
NPU3HAYEHUN TUIBKH JIJ1 O0JIIKY CTaHy 1 pyXy 3aIaciB Ta BTpaT, Taka MoMpaBKa He
BHOCUTKCA). Pe3ynbTaTu mijipaxyHKy 00’ €MiB BUMHATUX PO3KPUBHUX MOPiA 1
BUJI00YTOI KOPUCHOT KOMAJTMHU OKPYIJIIOIOTHCS 10 Mepiioi 3Hauy o1 nudpu (141
udpu, O OTPUMAaHI B pe3yJIbTaTl MApaxyHKY, IPUUMAIOThCS 3a HYII).

7. O0’eMu BUHHSATUX TIPHUYUX MOPIJ 382 JAHUMHU MAPKIIEHIEPChKUX 3MOMOK
BU3HAYAIOTh CIIOCO0AMM BEPTUKAIBHHUX 1 TOPU3OHTAJIBHUX NEPEPI31B, TPUTPAHHUX
IPpY3M Ta IHIITUMHM CIIOCO0aMM, IO 3a0€31eUyI0Th HEOOX1IHY TOUHICTh PE3YJIbTaTy.
Cnoci0 TpurpaHHuXx IpU3M JOIIIBHO 3aCTOCOBYBATH, KO AJIS MIJIPaxXyHKy 00’ €MIB
BUKOPHUCTOBYIOTHCS CIICI1AJII30BaH1 KOMIT FOTEPHI IPOTrpaMHu.

8. [TigpaxyHOK 00’€MiB BUMHATUX PO3KPUBHUX MOPIJI, Y pa3i SAKIIO OJOKH MAIOTh
MOPIBHSIHO MPABUJIbHY BUTATHYTY (DOpMY, 3/IIMCHIOETHCS Y CIIOCIO BEPTUKATIBHUX
napajeabHux nepepisis. [lepepizu OyayroThes 3a TPOPIILHUMHU JITHISIMH,
JISIPHUMU JI0 JITHIA (PPOHTY TIpHUYUX POOIT.
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3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKY 00’ €MIiB PO3KPUTTS i
BHI00YTKY KOPUCHUX KoNaJuH. Q0JIiK BTpAT, 3aCMiUYeHHS i
30i/IHCHHSA

9. Sk1110 3IOMKH Ha Kap’€pi MPOBOSATHCS TAXCOMETPUYHUM 200 OpJIMHATHUM
CIIOCOOOM BIJT CTOPIH TE€OAOIITHOIO X0y, CUCTEMA PIBHOBIIIAICHUX MapaieabHUX
npodiIpHUX JiHIN yepe3 5, 10a60 20 M, 110 nepneHIuKyIsspHa JiHIi GPOHTY FIPHUYUX
po0iT, Oyy€eThCS TUIBKU HA MJIaHAaX 1 B HATYpy MOXKe He nepeHocutucs. [lonoxeHHs
X TPOQILHUX JIHIN Ha TUIaH1 30epiraeTbCsi MOCTIMHUM MPOTATOM YChOTO MEPIOAY
eKCILTyaTallli poJoBHIIa. SKII0 3HOMKa MPOBOJUTHCS OPJIMHATHUM CITIOCOOOM B1/T
CTOPIH HNPSIMOKYTHOI CITKH, BEPTUKAJIbHI MIEpepi3u OyAYIOTHCS MO CTOPOHAX CITKU
NEPHEHIUKYISPHO 0 JiHIi GPOHTY FPHUYUX POOIT.

10. ¥V pasi koiu BiAXWIEHHS TOYOK OPOBKU M1 JBOMA CYCIIHIMU TPOGUIBHUMHU
JHISIMU B1J] IPSMOI EpeBUIy€e 1 MM Ha MiaHi, HEOOX1HO 3a XapaKTEPHUMHU MICISIMU
POBOAUTH JOAATKOBI MPODiIbHI JIIHIi.

11. Ha ocHoBI 3lioMKH (0€3m0cepeaHbOo 3a MOro pe3yjabraraMu ado 3a IJIaHOM) CTaHOM
Ha MOMEHT 3MOMKH OyIyIOThCS ONepeyH1 Mpod1ial 3HITOr0 PO3KPUBHOTO YCTYITY, 3a
pe3yabTaTaMu YOro OKOHTYPIOIOTHCS BEPTUKAJIbHI TTepepi3u BUMHATOT YACTUHU
YCTYIly 3a MUHYJIUW 3BITHUN MEPIO/I.
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3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKy 00’ €MIiB PO3KPUTTSH i
BHA00YTKY KOPUCHUX KonmajJuH. Q0K BTpPAT, 3aCMiYeHHA |
30iAHEHHSI

12. IIpodim Oyayrorbes B Maciitadi 1 : 500 ado 1 : 1000. SAxmro 3iiomMka npoBouiIacs
3a NpO(PUILHUMH JIIHIAMU, TPOPiTi OYyTYIOTHCS IO TOPU3OHTAIBHUX BIJICTAHSAX BiJl
BUXIJIHOTO MYHKTY JI0 XapaKTEPHUX TOUOK MPODIIIO 1 32 IX BUCOTHUMHU BIJIMITKAMH.
Sk1110 3iloMKa 3/1IMCHIOBATIOCS TaXEOMETPUUYHUM a00 OPAMHATHUM CIIOCOOOM, TPOd il
OyIyIOTHCSI IO BIJICTAHAX MiK TOUKaMH 1 3a iX BUCOTHUMHU BiMITKaMHu, 1110 O€pyThCs 3
TU1aHy.

13. ILomi BepTUKaIbHUX NEPEPI3IB, 1110 OKOHTYPEHI, BAMIPIOIOTHCS TIJIAHIMETPOM 32
YMOBH MOJIBINHOTO OOBEJIEHHS 200 MAJIETKOKO 32 YMOBH JIBOX i1 MOJIOKEHD. 32
pe3ynbTaT NPUUMAETHCS CEPEAHE aprU(PMETHIHE.

14. 'V pa3si piBHUX BiCTaHEH MiX MepepizaMu HipaxyHOK 00’ €My BUMHATHUX
PO3KPUBHUX TOP1J V M0 OJIOKY 31MCHIOETHCS 3a TaKOK (POPMYIIOLO:

S, +S, &
V =5, + 5 L > S [+ Sl

2
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3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKy 00’ €MIiB PO3KPUTTSH i
BHI00YTKY KOPUCHUX KoNaJuH. Q0K BTpAT, 3aCMiYeHHS i
30i/IHCHHSA

y pa3l HEPIBHUX BIJICTAHEH - 32 TaKOIO (POPMYIIOIO:

i+l (5. S .
F:SIII_I_ E ( I+2 i+l )Ir +SHEH'+1"
]

JIe: 1 - YUCJIO TIepepi3iB MO OJIOKY;
S1 Ta S, - ol BUIMKH 3 IEPIIOTO Ta OCTAHHBLOTO;

l; Tal,yq - BIACTaHI BiJ NEpUIOro Mepepizy S; Ta OCTaHHBOTO NEpepi3y S, 10
BIJINOBIJTHUX TPAHUIb BUMHATOTO OJIOKY;

[, =1, =13 = -+ = [, - BiACTaH1 MIXK i€pepi3aMu 32 YMOBHU 1X PIBHSHHS;

l; = 14,15, 15, ..., 1, - BiACTaH1 M) nepepizaMu, sSIKIIIO0 BOHU HEPIBHI;

Z SE - CyMa IUIOMHWH BUIMKH 3a IICPCPI13aMH, 3d BUHATKOM IICPIIOTO Ta OCTAHHBOTIO.
2
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3. Mapkuiei1epcbKuil KOHTPOJIb 00JIiKY 00’ €MIiB PO3KPUTTS i
BHA00YTKY KOPUCHUX KonmaJuH. Q0K BTpAT, 3aCMiYeHHA |
30iAHEHHS]

15. [TinpaxyHok 00’ €MiB BUMHATUX PO3KPUBHUX MOPIJ, Y pasl SAKIIO OJOKH MAIOTh y
TOPU3OHTAIBHIN IUIONIMHI HEMPaBUWIbHY (POPMY, BUKOHYETHCSI CITOCOOOM
TOPU3OHTAIBHUX TMapajelbHUX nepepiziB. [opu3oHTaANIBHI IEpepi3u, TOOTO IUIOIIII
BUIMKH OKPEMUX OJIOKIB 10 BEPXHIX 1 HUJKHIX OpOBKax, 3a OJIUH MICALIb
OKOHTYPIOIOTHCS Ha 10 YCTYMHUX IJIaHaX Kap’€py IUISIXOM HAHECEHHS Ha HUX
KOHTYPIB BEPXHBOI Ta HHXKHBOT OPOBOK YCTYIy Ha OCHOBI LIOMICSIYHOI 1X 3HOMKH.

16. ILnomi BUiMKK 110 OJIOKY BUMIPIOIOTHCS TIJIAHIMETPOM 3a IIJIAHOM MOJIBINHUM
00BEeZICHHSAM 200 MAJIETKOIO 32 YMOBH JBOX 11 ITOJIOKEHb. 3a PE3yJIbTaT IPUHMAETHCS
cepenHe apupMeTHUHE.

17. Cepennst BUcoTa OJIOKY BUZHAYAETHCS 32 PI3HUIICIO CEPEIHIX BIIMITOK BEPXHBOI
Ta HWKHBOI TUIOMAA0K YCTYIY.

18. O6’em BuiiHATHX po3KpUBHUX nopia Vp VB migpaxoByerses 3a popmynoro:
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3. MapkuieiiepcbKuil KOHTPOJIb 00JIiKYy 00’ €MIiB PO3KPUTTS i
BHA00YTKY KOPUCHUX KonmajJuH. Q0K BTpAT, 3aCMiYeHHA |
30iAHEHHS

23. Y pas3i Ko JyIsl MICSTYHUX 3BITIB MPUMUMAaIOTh AaHl ONEPaATUBHOTO OOIIKY, J1JIs
NEPEBIPKU iX JOCTOBIPHOCTI 1I0AATKOBO BUKOHYIOTh KOHTPOJIBHUMN MiAPAXyHOK
00’€MIB:

y pa3i po3poOKH MOpij 3 MONEPEIHIM MIAPUBAHHSIM Ha 3aYUILEHUHN YKIC YCTYITY, SKIIO
1J1ipBaH1 IOPOAM BiABAHTAXKYIOTh O1JIbIIIE HIXK 32 OJMH MICS1b, KOHTPOJbHUN
H1IpaxyHOK 00’ €My BUMHATUX NOP1J 3A1MCHIOIOTH 1O OJIOKaX MIiCis 3aBEPIIICHHS
B1JIBAaHTAXKCHHS TIOPII;

y pa3i po3poOKH MOpiJ 3 MONEPEIHIM MIIPUBAHHAM Ha HENMPUOpPaHy TPHUYY Macy,
SKILO MiIpBaHl NOPOJU BIIBAHTAXKYIOTh OLIbIIE HIXK 3a OJWH MICSIb, KOHTPOJIbLHUI
H1IpaxyHOK 00’ €My BUHHATUX MOP1J BUKOHYIOTH 32 MEPIOJ M1k JBOMA 3HOMKaMH, 1110
BUKOHAaHI Mepes] KOKHUM YEPrOBUM BUOYXOM.

OCHOBHHMM HEJIOJIIKOM OINEPATUBHOTO OOMIKY € HOTO HU3bKA TOYHICTh B CHITY PI3HUX
npuduH. JJisi KOHTPOJIIO 1 YTOUHEHHS JJAHUX ONEPATUBHOTO OONIKY B KiHIIl KOXHOTO
MICSIIISL TPOBOMISITH MAPKIICHAEPCHKUI MipaxyHOK 00‘€MIB BUKOHAHUX POOIT 32
JaHUMH 3MOMOK 1 3aMipiB OUUCHUX 1 MIJrOTOBYMX BUPOOOK.
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3. Mapkuiei1epcbKuil KOHTPOJIb 00JIiKy 00’ €MIiB PO3KPUTTSH i
BHI00YTKY KOPUCHUX KoNaJuH. Q0K BTpAT, 3aCMiYeHHS i
30i/IHCHHSA

3aKIIOYHUN KOHTPOJIb ONIEPATUBHOIO OOJIIKY BUJIOOYTKY IO MIAXT1 (Kap‘€py) 3a MICAILb
3MIACHIOIOTH NUISIXOM MapKIIEHIEPCHKUX 3aMIpiB 3aIUIIKIB KOPUCHUX KOMaJIUH Ha
CKJIaJiaX Ha MOYaToK 1 KiHeIb KOXKHOTO Micsls. Tak, SIKIIo Ha MOoYaTKy MiCsIlsd Ha
CKJIaJIaX 3HaXOJWJIACh KUIbKICTh KOPUCHOI KoNaauHu @5, a Ha KiHElb — (J3 1 BIIPOJIOBK
MICSIIISL BIAMPABJIEHO CIIOKUBAUy 1 BUTPAYEHO Ha BJIacHI1 moTpedu (4, TO BUAOOYTOK Ha
maxTi (Kap‘epi) 3a MICALb CKJIaJe HACTYIIHE:

Q=0Q; — Q; + Qs.
OmHuM 13 BaXJIMBUX MTOKA3HUKIB POOOTH IIaXTH (Kap‘€py) € CTYHIHb BUITYUYEHHS 3
HaJIp 1 30€peKEHHS IPUPOIHOI SIKOCT1 PO3pOOII0OBAaHOT HEHO KOPUCHOI KOMAJUHHU.
OpHak y npoiieci po3po0KH JOBOJUTHCS ACAKY YACTHHY KOPHUCHOI KOIMaJTUHU
3aJIMIIATH B HaJpax, TOOTO 0€3MOBOPOTHO ii BTpadatu. OKpiM TOro, IpU po3pooOIll B
KOPUCHY KONAJIMHY IMPUMIIIYIOThCS ITYCTI MOPOoAX ad0 HEKOHIUITIMHA KOITaJInHa, B
pe3yJbTaTi 40Tro B OJMHHUII 00°‘€MY BHUA00YTOT MAacH BMIIIY€ETHCSI MEHILIE KOPUCHUX
KOMITOHEHTIB, HIK B Hajipax. ToOTO KOpHUCHA KOMaJruHa po3yO0KYEThCS
(301THIOETHCS).

ABTop: goueHT Honrix



3. Mapkuiei1epcbKuil KOHTPOJIb 00JIiKY 00’ €MIiB PO3KPUTTS i
BHI00YTKY KOPUCHUX KoNAJuH. Q0JIiK BTpAT, 3aCMiYeHHS i
30i/IHCHHSA

BTpaTu kopucHOi KomajauHu OOYUCIIOITh B JOJISAX OJUHUII a00 B IIPOIEHTAX i
BUPAKAIOTh KOEPillIEHTOM BTPAT 7.

n= 2100%
b

ne I/ — KUIBKICTB MoralleHuX 3amnaciB; b — KUIBKICTh 0aJIaHCOBHUX 3allaciB.
PozyooxxyBanns P(%) — 11e 3MiHa (SIK TpaBUJI0, 3HUKEHHS ) BMICTY KOPUCHUX

KOMITOHEHTIB Y BUJO0YT1il KOPUCHII KOTaJIMHI a HOPiBHSIHO 13 BMICTOM 1X B
OanaHncoBux 3anacax C BHACIIJIOK JOMIIIOK IO HUX MOPOIU:

C—-a

P=

100%

ABTop: goueHT Honrix



4. ABTomMaTru3aiisi MAPKIIEHAePCbKUX BUMIPIOBAHD | 004U CICHb
npu 00Ky BUAOOYTKY KOPUMCHUX KOTAJIUH

ABTOMaTH3aIlli MapKIIEHAEPCHKOro 3a0€3MEUCHHS CIIPUSIE:
1 - BUKOpUCTaHHS a€po- Ta HA3EMHOTO 3HIMAaHHS;
2 - BUKOPUCTAHHS €JIEKTPOHHUX MPHUJIIA/IIB;

3 - BUKOPUCTAHHSA MPOrpaMHUX KOMIIJIEKCIB.

1. ®ororpamMmmeTpuuHi UPPOB1 METOH, K 1 PoTOrpadiuHi IPyHTYIOTHCS Ha

BUKOPHUCTAHHI IEPCIEKTUBHOTO 300paKECHHS.
d ¢ oba P

Puc. 10. Aepo3HIMOK — IICHTpaIbHA
IPOEKIIis AUISTHKK MICIIEBOCTI Ha
TUIOIIMHI1

ABTop: goueHT Honrix



4. ABTOMaTU3alisg MapKIIeH1epCbKUX BUMIPIOBAHD |
004K CJICHb MPU 00JIIKY BUJI00YTKY KOPUCHUX KONAJIUH
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Puc. 11. BigcTanb MK OCSIMU CYMI)KHUX MapIIPyTiB HA 3HIMKY

ABTop: goueHT Honrix



4. ABTOMaTu3alisg MapKIIenIepcbKUX BUMIPIOBAHD |
004HCIIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH

Basuc dororpadysanns (3HiMaHHs) Ha 3HIMKY D, iHa micuesocti B,:

b = [ (100-P) B. =b.m
100
Bigcrane MK 0CAMU CyMIKHHUX MapiipyTiB Ha 3HIMKY D i Ha MiClleBOCTI B, :
[ (100 — _
, _1,000-0) B —bm
g 100

ABTop: goueHT Honrix



4. ABToOMaTu3alisg MapKIIenepcbKUX BUMIPIOBAHD |
004HCJIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH
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Puc. 13. [IpuHumnm yaBHOI MapKu

U 30BHINIHBOT'O

ABTop: goueHT Honrix



4. ABTOMaTU3alisg MapKIIenepCcbKUX BUMIPIOBAHD |
004HCIIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH
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Puc. 14. KoopauHaTtu TOUYKU Ha 3HIMKAX
cTepeonapu
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Puc. 15. CranpaptHe po3TairyBaHHS
TOYOK Ha cTepeonapi JJisi BU3HAUCHHS
€JIEMEHTIB B3a€EMHOIO OPI€HTYBAHHS

ABTop: goueHT Honrix



4. AproMaTu3aiisa MapKuenJIepcbKUX BUMIPHOBAHD |
004K CJIeHb PU 00JIiKY BUJI00YTKY KOPUCHUX KOIMAJUH

J11s1 3IOMOK BUKOPUCTOBYIOTHCS Pi3HI JIITAIbHI arapaTty, 3aJIKHO JI0 YMOB Ta
MaciuTaly 3HiMaHHA. OCTaHHIM YacOM HalOUIbII MOMIUPEHUHN CIOCiO 3HOMKH 3
BukopuctanusiMm BITJIA. B HboMy [J1s1 ynpaBiaiHHS NOJILOTOM € "sipo" HaBIramiitHo1
cuctemd. L5 naTa kepye riaHyBaHHSIM MOJIBOTY 1 MOXKE B PEXKUMI PEAJIbHOTO Yacy
3BIPSATU TEOPETUUHY TPAEKTOPIIO 3 PEATIBHOIO.

ITmara GPS/GNSS - mie oguH dbyHIamMeHTalIbHUM eneMeHT cydyacHux BITJIA.
3a3BU4ail Ha OOPTY BCTAHOBIIIOETHCA OJHOYACTOTHA 1 IBo3ipKoBa (GNNS) cucrema. Y
NEAKUX KOH(PIrypalisx Moxke OyTH JOCTYIMHUN HABITh IBOYACTOTHUMN MpUitMay 13
KiibKOMa cy3ip'sasmu. TpaauiiiHo npuitMad BUKOPUCTOBYETHCA TUTBKY JJ1s1 BU3HAYCHHS
nosioxkeHHs1 BITJIA B aBTOHOMHOMY pekuMi (CTaHJApTHE BIAXUJICHHS cKiagae 3-5 M,
JUIs IesIKuX 3a71ad —1-3 m).

ABTop: goueHT Honrix

[HepiiitHa cucTeMa npu3HadeHa JJisl ynpasiiHHs opieHTaniero BITJIA.
Eneprocucrema - me oaud GyHaaMeHTanbauii eaemMent BITJIA, npusHadeHuit a1
3a0€3MeUYeHHS CUCTEMU EHEPIIElO.

KopucHe HaBaHTa)KEHHS CKJIAJIa€ThCs 3 IAaTYUKIB a00 MpUiiaiB, BCTAHOBJIECHUX Ha
BITJIA 1 BuUKOpUCTOBYBaHUX JiJis1 300py MEBHUX JIaHUX a00 MapaMeTpiB (HaNpUKIIa,
RGB/mynbTrcniekTpaibHa KaMepa, BigeokaMmepa, iugposa ToIio).



4. ABToOMaTu3alisgs MapKIIenIepcbKUX BUMIPIOBAHD |
004HCIIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH

Hazemnua ctanuis ynpasiinas (HCY) 3abe3neuye nocTiiiHe Ta IHTEpaKTUBHE
nuctanifiine kepyBanHsa BITJIA, iHpopMytoun misioTa npo nepedir aBTOHOMHOTO
noyiboTy. bazoBoto koHdirypamieto ['KC 3a3Buuaii € komn'torep adbo miaHIIeT, 3AaTHUN
IUIaHYBAaTH TMOJIT 1 KOHTPOJIIOBATH MOrO0 BUKOHAHHS.

Ocranniii komnoHeHT BITIA - 1ie cuctema 3B's13Ky, sika 3a0e3meuye pajiio3B's130K MIXK
3eMJICIO 1 TpaHCIOpTHUM 3aco0oM. s ynpasiinas BITIJIA HeoOxiaHu paaio3B'a30K,
a TaKoX JJ1s1 3a0e31eueHHs 0e3MepEePBHOTO 3B'SI3KY JJIsl EKCTPEHUX OIEpaIlii.
Paniouactoru (PY) B aianazoni Big 30 MI'1 go 3 I'T'11 3a3Buyaii siBIsIFOTH COOO0I0
cMyry nponyckanHsa PY, B sikiii Ipaitor0Th HEBEJIMKI MYJBTUKONITEPH.

Puc. 16. [{udppoBa kamMmepa CKaHYyIOUOTO TUITY
«3-DAS-1»

ABTop: goueHT Honrix



4. ABTOMaTu3alisg MapKIIenIepcbKUX BUMIPIOBAHD |
004HCIIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH

» Sk mokazaHo Ha puc. 17, Hepyxomi Kpuia 3/1e0UIbIIOr0 BUTOTOBIISIOTH 13
NOJIICTUPOJTY a00 IJIACTUKY; 3BUYAKHI IUIAHEPU MYJIBTUKOIITEPIB BUTOTOBIISIOTH 3
aJTtOMiHII0 a00 BYIJICIIEBOTO BOJIOKHA (TaKUM YHMHOM, 11100 OyTH JIESTKUMHU Ta
MIIIHUMU), @ KUIBKICTh Ba)K€JI1B 3aJICKUTh B1Jl O4IKYBAaHOTO KOPUCHOTO
HaBaHTAXKEHHS Ta KUIBKOCT1 JIBUTYHIB.

ABTop: goueHT Honrix

»  Puc. 17. Pi3Hi mianepu. 3miBa: MOIICTUPOII, IUNIACTUK, aTIOMIHIHN, ByTJICIIEBE
BOJIOKHO




4. ABTOMaTHU3ali MAPKIIEHIepCbKUX BUMIPIOBAHD |
004K CJIeHb MPU 00JIiIKY BUJI00YTKY KOPUCHUX KONAJIUH

Puc. 18. 3aranbauii Bumsa1 ungposoi
(oTOrpaMMETPUYHOI CTAHIIII:

1- ctin 31 wtypBanamu; 2 - MmijiCTaBKa
ISl PO3MIIIIEHHSI MOHITOpPA KOMIT FOTEpa
1 KpITUIEHHSI IITAHTU CTEPEOCKOIA; 3 -
MOHITOP KOMIT I0Tepa; 4 - CUCTEMHUI
OJIOK KOMII'10TEpa; S - IITaHTa
cTepeocKona; 6 - crepeockon; 7 -
mTypBai X; 8 - mwrypsai Y; 9 - HOXKHUU
mtypsai; 10 - 6mok nenaneit; 11 -
OJIMHOYHA MeAalb

ABTop: goueHT Honrix




4. ABTOMaTu3alisg MapKIIenepcbKUX BUMIPIOBAHD |
004HCIeHb NIPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH

2. TexHoJOr1s1 3MOMKHU €JIEKTPOHHUM TaXE€OMETPOM BUPIIIY€ TPOOIEMY JUCKPETHOCTI
3MOMKH Yepe3 HaJA3BUYaHO BUCOKY IIUIBHICTh 3HIMAJIBHUX TOYOK, KIIBKICTh AKX
MOJKE JTOCSITaTH JIECATKIB MUIbHOHIB. Taka IIIbHICTh 103BOJISIE OTPUMATH HaTypalibHy
3D monens 00'ekTa Ha eTanl BUKOHAHHS 3UOMKH.

a §)

P oy S o— Y | [ ———

eHT Honrix

&

ouoK 3ifoMku Ha mromi 100 M?: a — (3 — 4 niketn); 6 — (100 — 500



4. ABTOMaTU3alisg MapKIIenIepCcbKUX BUMIPIOBAHD |
004K CJICHb MPU 00JIIKY BUJI00YTKY KOPUCHUX KONAJIUH

BripoBayKeHHs 3MOMOK €JIEKTPOHHUM TaXEOMETPOM B MAPKIIEUAEPCHKY HPAKTUKY
BIJIKPUTUX TIPHUYMX POOIT MOXKHA HA3BaTH HAMOLIbII 3HAUYYIIUM T€XHOJIOTTYHUM
HOBOBBEJICHHSIM Yy TIpHUYUX pOOOTaX.

EnexTpoHHUN TaxeoMEeTp CKIAAA€ThCA 3 TEO0IITa, JajeKoMipa 1 00UMCIIOBAIBHOI
MAaIllMHU, JO03BOJISIE BUKOHATH TaKl MApKIIEHAEPChKl POOOTH: TOPU3OHTAIIbHY i
BEPTUKAJIbHY 3MOMKY; PO3MIUyBaHHS OCEW; BUHECEHHS B HATypi AUJISHOK; BUSHAUCHHS
00’eMiB poOIT; pi3HI 0OMIpH; BUSHAYEHHS HEAOCTYIMHUX BIJICTAHEH TOLIO.

TaxeoMmeTp - 11e TIpusIal, 0 BUKOPUCTOBYETHCS B MAPKIIEUAEPIT ISl IBUIAKOT 1
TOYHO1 3OMKH SIKOI-HEOYAb AUISHKU Kap'epy. CripaBa B TOMY, 10 KOHCTPYKII1S
IpUJIaay BKIIOYAE B ce0€ TEOO0JIIT, CBITI0AAIEKOMIP Ta €JIEKTPOHHUM pEECTPATOP
JTAHUX, TaK 1110, HE3BAKAIOUM Ha KOMIIAKTHI PO3MIPH, TAXEOMETP - 1€ BIIpa3y KUJIbKa
reoJIe3UYHUX NpWiIaJiB B OMHOMY. BiH 31aTHUI BUMIPIOBAaTH BEPTUKAJIBHI,
TOPU30HTAJIBHI JIUCTAHIIIT 1 TTIONII HA BIJICTAHI JIO IT'SITH TUCSY KUIOMETPIB, PH [ILOMY
noxuOka Oyjie CKjiaJaTu BChOTO OJMH CAHTUMETP. TaxeoMeTpoM MOKHA BUMIPIOBATH
KyTH, aJie TOXUOKa, B 3aJICKHOCTI BiJ] KJ1acy 1 Tumy Bijg 2 10 20 rpaaycis.
EjeKTpOHHUI TaxeoMeTp 3AaTHUM ITpUiiMaTH 1 IepeaaBaTH JaHl Ha BiagadeHUN

ABTop: goueHT Honrix



4. ABTOMaTU3alid MAPKIIEH/IePCbKUX BUMIPIOBAHD |
004K CJICHb PU 00JIIKY BUJI00YTKY KOPUCHUX KONAJIUH

bynosa enekrponHoro taxeometrpa Sokkia SET610 nokazana Ha puc. 20 ta 21.

1- pyuka

2 - 3aKpITHHIA IBHHT

3 - MITKa BBICOTH IHCTPYMEHTA

4 - cnot ana Gatapei

5 - posiioM BBeCHHA BHBEICHHA JaHHX

6 - muTiOMHHI TBHHT

7 — ocHOBa Tperepa

8 - rpyOHit B13up

9 - poryeyioue KolablLo 30poBoi TpYOH

10 - ogyaAp 30poBol TPYOH

11 - gionTpifiHe KOABLUO ONTHYHOTO LHEHTPHPY
12 - KpHINKa CITKH HHTOK ONTHYHOTO LEHTPHPY
13 - oRYIAp ONTHUYHOTO LHCHTPHPY

14 — 3amoka Tperepa

Puc. 20. Enextponnuii Taxeometp Sokkia SET610 (Buj criepeny)

ABTop: goueHT Honrix



4. ABTOMaTU3alisg MapKIIenIepCcbKUX BUMIPIOBAHD |
004HCIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH

15 - mas 118 BeTaHOBJICHHA OVCom

16 - HaBLIHHI TBHHT BEPTHKAIBHOTO KpyTa

17- 3aKkpiTHHil FBHHT BEPTHEAIBHOTO KpyTa

1 8- HABLIHHIH IBHHT rOpH30HTAILHOTO KPyTa

19- 3aKpIIHHA FTBHHT FOPHIOHTAILHOTO KpYyTa
20- 00" €KTHR

2| - UHTIHAPHYHEE PIBeHb

22 IOCTHPYBAIEH TBHHTH HHIHHIPHYHOTO PIBHA
23-maHeNs YIpaBIiHHA

ABTop: goueHT Honrix



4. ABTOMaTU3alisg MapKIIeHIepCbKUX BUMIPIOBAHD |
004K CJICHb PU 00JIIKY BUJI00YTKY KOPUCHUX KONAJIUH

3. 3araJpHOBU3HAHUMU CBITOBUMHM JIIIEPAMU Y KOMITIOTEpPHOMY 3a0€3IME€YEHHI1
PO3BIAKH Ta BUJOOYTKY KOPUCHUX KOMAJIMH € TaKl KOMIIaHIi:

1. Surpac Software International (United Kingdom) - € onHuM 13 i€piB CTBOPEHHS
aKicHOI 3D-rpadiku A1 TIpHUYUX JOIATKIB;

2. DataMine (Datamine International, United Kingdom) - cuctema Mae Besnuky
KUIBKICTh TIPHUYOPYIHUX MIIMPUEMCTB YChOTO CBITY. bararo ekcnepriB BBakKaroTh 1i
HANUOLIBII MOTY>KHOO Ta MEPEBIPEHOI0 HA MPAKTUIII MPU MPOEKTYBaHHI Ta pOOOTI
TIPHUYUX TIAIPUEMCTB;

3. AQUILA Mining Systems Ltd. (Montreal, Canada). Ilepia y cBiTI KOMIIaHis, sika
CTBOpHIIa OYpOBY CUCTEMY, III0 MOKE PO3Mi3HABATH TUIIU MPChKUX MOPIJI;

4. GEOSTAT Software Inc. (Canada) — npu3HaueHa 1151 miapaxyHKy 3aracis 3a
METOIOM TOJIIrOHIB BopoHOTro (0araToKyTHUKIB OJU3BKOCTI MPU MiAPaXyHKY
TrOpU30HTAILHUMM Tiepepizamu). [Ti1paxyHoK 3anaciB Ha OCHOB1 OJIOKOBOI MOJIET1
MOKE 3IMCHIOBATUCS IHTEPAKTUBHO JIJIs1 TBOBUMIPHOTO 200 TPUBUMIPHOTO Bap1aHTIB;

ABTop: goueHT Honrix



4. ABToMaTu3aiisa MapKuenepcbKUX BUMIPIOBAHD |
004K CJIeHb MPU 00JIiKY BUJI00YTKY KOPUCHUX KOMAJUH

5. LYNX Geosystem Inc. (Canada). Koprniopaitist mrpokoro npoduito, 1o BUpoOIIsie
oOajlHaHHS Ta IporpaMHe 3a0e3NeUYeHHs JJIsl BUPIIICHHS 3aBAaHb, PO3BIIKH,
reo13ukH, exojorii Ta kaprorpadii. [Iporpama Voxel Analyst no3Bosisie MoaentoBaTu
Ta BI3yali3yBaTH CKJIaJH1 F€OEKOJIOT1YH1 00'€KTH, BECTH MMIIPAXyHOK 00'€eMIB Ta
3arnaciB KOPUCHHUX KOTAJIKH.

KoMmn'toTepHi mporpaMu npeacTaBisioTh COO0K0 aHAIITUYHI ITAKETH 3 BUKOPUCTAHHAM
oOnaHaHHs 171 300py, 00pOOKHM Ta mepeaadl JaHuX Mpo TipHUYKA MacuB. BoHM
BKJIIOYAIOTH MiAPAaXyHOK 3aIaciB, TPUBUMIPHI 300paXE€HHS T€OJIOTTYHUX CTPYKTYP Ta
MPOEKTOBAHUX FPHUYMX BUPOOOK, MPOrpaMHU J103BOJISIIOTH IJIAHYBATH Ta
ONTUMI3yBaTHU r€0JI0TOPO3BIIyBAIBHI Ta MPHUYOI00YBHI pOOOTH, BKIIOYAKOUH 3aX0/IU
3 OXOPOHU HABKOJHUIIHBOTO CEPEIOBUIIIA.

ABcTpamiicbka kommanisa KJRA Systems, sika € 4jieHOM B1JIOMOi TPy KOMITaH11
MAPTEK, po3poOuia Ta mpojia€ moTy>KHY 1 JOCUTh J0POTY IHTETPOBaHY CUCTEMY
"Vulkan", mo mae Benukuii HaO1p MOAYJIIB JIJIsl BUPIIICHHS PI3HUX 3aB/IaHb y Taiay3i
r€0JIOr1i, FIPHUYOI CIIPaBU, MapKIIEHIepii, €KOJIOTIi.

ABTop: goueHT Honrix



4. ABTOMaTu3alisgs MapKIIenepcbKUX BUMIPIOBAHD |
004K CJICHb PU 00JIiKY BUJI00YTKY KOPUCHUX KONAJIUH

ABcTpaniiicbka komnaniss Mincom Pty Ltd po3poOusia 1 nmporoHye Ha pUHKY CUCTEMY
Minescape (a Takox nporpamu Ellipse, MineStar, MineMarket), sika ciouarky Oyna
NpU3HAYEHA JIJIs BYTUJIbHUX MIANPUEMCTB. KoMIaHisi IPONOHY€E HE TUIbKU
KOMI'FOTEpHI IPOrpaMu, a i TOTOB1 TEXHIYHI PillIEHHS, PO3pOOJICHI Ha 1X OCHOBI.

AmMepukaHcbKka koMItaHig Mintec Inc. MOpIBHAHO AaBHO OAHA 3 MEPIIUX BUIMIILIA HA
PHHOK 31 CBOEIO 1THTETpOBaHOI0 cuctemoro Medsystem. Cuctema 0coOIMBO MOIIUPEHA
Ha T1IPChKUX MIANPUEMCTBAX HaBITh KaHaau.

Cucrema GEMCOM po3pobiieHa kaHaAChKor koMnaHiero Gemcom Software
International Inc. 1 BkiIrouae Bci HEOOXiaH1 (PyHKIIII, TOYMHAIOYH Bl BBEJICHHS
MEPBUHHUX JIAHUX 1 3aKIHUYIOYH OJIOUHUM MOJICIFOBAHHSM POJIOBUII, IPOCKTYBAHHIM
Ta IUIAHYBAHHSM BIJKPUTHUX Ta MIA3€MHUX TIPHUYUX POOIT.

OcTanHiM yacoM J[>keMKOM po3poOrB Ha OCHOBI CBOET CUCTEMHU CIICHIaIbHUN
npoayKT, akuid BoHW Ha3Baiau [IRAMS (The Integrated Resource Asset Management
System). [{e iHTerpoBaHa KOMM'tIOTEpHA CUCTEMA YIIPABIIHHS MIHEPAIbHUMU
pecypcamu, sika MOXKe BUKOPUCTOBYBATHCS HA OUIBIIOCTI TIPHUYUX BUPOOHUIITB Ta
KOHYBATH PI3Hi onepailii, XapakTepHi JJIsl TIPHUYUX H1IPUEMCTB..

ABTop: goueHT Honrix



4. ABToMaTu3alisas MapKIIenepcbKUX BUMIPIOBAHD |
004HCIeHb NPU 00JIIKY BULOOYTKY KOPUCHUX KOMAJIUH

Cucrema GEMCOM Bkit04a€e HACTYITHI OCHOBHI MOYI:
- VYipaBiiHHS JaHUMU T€0JIOTOPO3BIIKU

- ['eonoriune BUnpoOyBaHHS

- MojienroBaHHS POIOBUILL

- ['eomexaHIuH1 po3paxyHKU

- [IpoexTyBaHHs Kap'epiB Ta MIaXT

- [InanyBaHHs TipHUYUX POOIT

- KanennapHe mianyBaHHs Ta BUpOOHUYA Mporpama
- KoHTpoab BUpoOHUIITBA

- VYrpapiiHHs poOOTOI0 TIPHUYOTO 00J1aTHAHHS

- Exonoriune MmoaearoBaHHs

- VYrpapiiHHSI JOKyMEHTOOOIrOM M1ANPUEMCTBA

- Mapkiieiepcbki po3paxyHKu

ABTop: goueHT Honrix



4. ABToOMaTu3alisg MapKIIenepcbKUX BUMIPIOBAHD |
004K C/ICHb MPU 00JIIKY BUJI00YTKY KOPUCHUX KONAJIUH

ABcTpaniiicbka komnaHist Surpac Software International € aBTopoM mupoko
nomupeHoi y cBiTi (6nm3bko 1000 kopucTyBadiB), 1OCUTH PO3BUHEHO1 Ta MOTYKHOI
cuctemu Surpac Vision.

Maptek Vulcan - npoBizHe y cBiTi nporpamue 3D 3abe3neueHHs 1 -
ripHUY0A00yBHOT TIPOMUCIIOBOCTI.

GEOVIA Surpac — 11ie oaHe 3 HallBIJOMIIIUX MPOrpaMHUX 3a0€3I€UEHb Y CBITI, SIKE
BUKOPUCTOBYIOThH JIJIsI TUIaHYBAaHHS OyJIb-SIKMX FIPHUYUX POOIT Ta AJIs MIIATPUMKHU
re0JIOTOPO3BIIYBAJIbHUX ITPOEKTIB.

GEOVIA GEMS™ - qninep y raiy3i pillieHb JJisl CIJIBHOI Ie0JIOT1i Ta MJIaHyBaHHS
rippuuux po0iT. GEMS nanae npodecionanam y ramay3i BIAKPUTUX Ta M1I3€MHUX
TIPHUYUX POOIT MOKIMBOCTI JIJIs1 PO3BIJIKH, MOJICTIOBAHHSI, POCKTYBAHHSI I1AXT,
JOBrOCTPOKOBOTO IJIAHYBAHHS Ta CKJIaJaHHs rpadikiB BUAOOYTKY.

ABTop: goueHT Honrix
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4. ABTOMaTHU3ali MAPKIIEH/IePCbKUX BUMIPIOBAHD |
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Puc. 22, b1oKoBa MQJiesib POIOBHIIA PI3HUX BUIB KOPUCHOTO KOMITIOHEHT
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