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IHEPE/IMOBA

Jlane HaB4asbHE BHJAHHS MPU3HAYEHO Ui 3700yBadiB  OCBITHBO-
npodeciifiHoro cTyneHs ¢axoBUM MOJOAIMIMK OakangaBpa 3a cremiaibHICTIO 192
ByaiBHUIITBO Ta IUBLIBHA 1HXKEHEPis NEeHHOI (OpMH HaBUaHHS BIAMOBIAHO [0
pobouoi mporpamu 3 «IHKEHEpHOI reoae3iin.

JlaGopatopHi poO6OTH a00 KOHTPOJIbHI 3aBJAaHHSI MOXYTh OyTH YCHIIIHO 1
SKICHO BUKOHAHI TUTHKW TICJS TOMEPEAHBOI IMiTOTOBKH BiAMOBIAHOTO PO3ILTY
kypcy. Jlaboparopni pobotu Ne 2, 3, 5, 6 nmoB’a3aHi 6e3M0CEPEIHHO 3 BUBUCHHSIM
OyZI0BU T€OJIC3UYHUX MPUIIAJIB 1 BUKOHYIOTHCSI CTYyJIEHTaMH B JIA0OpAaTOpHUX abo
MoapoBUX yMoBax. Pobotu Ne 1, 4, 6, 7 moB’s3aHi 3 KaMepaJlbHOIO 0OPOOKOI0
pe3yNbTaTiB BUMIPIOBaHb Ha KapTi a00 B HATYPI.

VY npotoxko:i 1aboparopHoi poOOTH Tpeba HaBECTH METY POOOTH 1 3aBIaHHS,
JaTh KOPOTKI BIJAMOBIAI Ha KOXHE 3aBJaHHSA 3 OOOB’SI3KOBUM BHKJIAJCHHIM
MOCJIIIOBHOCTI MOr0 BHUKOHAHHS, TMIOJAHHSAM CXEeMH Tpwiaaxy ado cXeMu
BHUMIPIOBAHHS.

BuxoHyoun po3paxyHKOBI 3aBIaHH, CITiJ] TOJAEPKYBATHUCS TaKUX TPABUJI:

— y pobotax Ne 1, 4, 7 3aBaaHHs BUKOHYIOThCS 1HAUBITYyaJIbHO BIJIMOBIIHO
710 BUXIIHMX JAaHUX BapiaHTy, JUIsl KOXKHOTO 3aBJIaHHs BKA3y€ThCs TOCIITOBHICTh
BUKOHAHHS;

— SKIIO Yy poOOTI € pO3paxyHKH, TO CIOYATKY 3alUCYEThCS BIANOBIIHA
dbopmyna, nani — YKMCIOBI 3HAYEHHs y Till caMmiil MOCTIOBHOCTI, 10 ¥ OyKBeHI, 1
KiHIIEBUHM pe3ynbTar. [ani gaerbest po3mm@poBka OYKBEHUX CHMBOJIB (GopMyIiu,
OJUHUII (DI3UYHUX BEJIUYWH;

— TuIaHd, TPoduTl 1 CXeMU BUKOHYIOTHCS BIATIOBIIHO J0 PEKOMEHIOBAaHUX
MacmTabiB 3 JOJCpXKAHHSAM TPUUHITHX YMOBHHUX 3HAKiB 3a JEpiKaBHUM
CTaH/IapTOM.

KoHTponbHI 3aBmaHHS 1 MPOTOKOIM JabOpaTOpHUX poOIT, BUKOHAHI 0Oe€3

A0ACPIKAaHHA BKa3aHUX BUMOTI', HC 3apaXOBYIOTLCA.



JIABOPATOPHA POBOTA Ne 1

PO3B’SA3YBAHHS 3AIAY HA TOIIOT' PA®IYHUX ITJTAHAX I KAPTAX

Meta poGoTH: HAOYTH HABUYOK KOPUCTYBAHHS TOMOTIPa(IuHOI0 KapTOIO IS

PO3B’s3yBaHHS HAUMOMIUPEHIIITNX 1H)KEHEPHUX 3a/a4.

1.1. 3aBnanus 10 podoTH

1.1.1. Buznauutu QaxkTuuHuii Macmtad KapTu, 300pakeHoi Ha puc. 1.1.
(BKJIaJiKa), BABUUTH YMOBHI 3HaKH TONOTpaiyHUX KapT 1 IUIaHIB.

1.1.2. BuzHayuTH NpsSIMOKYTHI KOOPAUHATH TOYOK 1 1 2 Ta IOBKUHY JiHII.

1.1.3. Tlo6ynyBatu mpoiib MICHEBOCTI 3a 3aJaHUM HaAMpPSIMKOM 1-2,
BU3HAUUTU KYTH HAXWUIy OKPEMHUX [UISHOK Mpodiuito, aOCOMIOTHI BIIMITKU
KIHI[EBHX TOYOK Ta YXHJI JIHI.

1.1.4. Busznauutu reorpadiuHi KoopauHaTH TouokK 11 2.

1.1.5. BuzHauuTu opi€HTYBaIbH1 KyTH JiHii 1-2.

1.1.6. Bupimutu mnpsiMy 1 3BOPOTHY T€OJE3UYHY 3ajady 3a BUXITHUMU

nanumMu. O6patu MacTad Ta 3pOOUTH KPECICHHS B MacIITa0l.

1.2. YcrarkyBaHHs 1J151 BAKOHAHHA JIa0OPaTOPHOI po6oTH

Tomorpadiuna kapra, MacmtabHa JiHINHKA, TPAHCIOPTHP, BUMIpIOBad abo
IIUPKYJIb, OJIBEIllb, APKyIl MUIMETPOBOTO TMarepy, KaJIbKyJIATOp, MPOTOKOI

poboTH.

1.3. 3arajbHi M0JI0KeHHSI TA MOCJi0BHICTH BUKOHAHHS PO00TH

1.3.1. BuzHaueHHs MaclITa0y IJIaHy, KAPTH

MacmTab — 11e CTymiHb 3MEHIIICHHS TOBKWHU JIIHIA MICIIEBOCTI Ha IUJIaHI YU
kapTti. UncimoBUM MacmtaboM Ha3WBaIOTh BITHOIICHHS JOBXXKHHHU JIiHII Ha IIIaHI
a00 KapTi Sp 10 TOPU3OHTAIBLHOTO 3aKJIaJaHHs i€l caMoi JI1HIT Ha MICIIEBOCTI Sp,
T00TO Sy : Sm = M (puc. 1.2, a). Macmrab 3anucyerbcst y BUIIISLAL Opo0y,
YUCENBHUK SKOTO JOPIBHIOE OJWHUIN, a 3HAMEHHUK — YHCTy, IO BKa3ye Ha

CTYMIHb 3MEHIIEHH. YuM OuIbImii 1pi10, TUM OB MaciITal.
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Macmtad 1:10000 o3Hauae, Mo OJAHOMY MUJIIMETPY Ha IUIaHI BIANOBIIAE
10000 mm (10 M) Ha MICIEBOCTi, OJHOMY CAaHTHMETPY Ha ILIaHi BiAMOBiga€
10000 cm (100 M) Ha wmicueBocTi. TOYHICTH JIHIHHOTO BUMIPY Ha KapTi
npuiiMaroTh piHOIO 0,1 MM, 1110 BifmoBigae Bijactani 1 M ays macmtady 1:10000 i
0,2 m — mns macmrady 1:2000. Tomy 1 Bci BUMIipIOBaHHS Ha KapTax Tpeda
MIPOBOMTH 3 BIIMOBIAHOIO TOUHICTIO.

JliniiHUN Macmtab — 1e rpadivyHe BUPaKECHHS YHCIOBOIO MacIITady.
JIOBXXHHY OJIHOTO BiJIpi3Ka Ha3WBAaIOTh OCHOBOIO MacmiTady b. Jlinifiauii MmacmTad
Moxe Oytu mpoctuMm (puc. 1.2, 6) Ta nonepeunum (puc. 1.2, B). OcranHiil nae

3MOTY 1CTOTHO IIJBUIIUTH TOYHICTh BUMIPIOBAHHS.

1: 50 000
B 1 caHTumeTpi 500 meTpis

m1000 500 0 1 2KM
6 T T T T T T -+ T ]
5 1:100 000
B 1 caHTumeTpi 1 kinomeTp
m100 500 0 1l 2' ? ?KM
0 Wl 1 =T 1 =1

X=2N@Xbo O N®DO =

100

200

300

400 m

Puc. 1.2. Macmraou:
@ — YUCIIOBHIA; 6 — NHIHHUH; 6 — TONIepeUHU

Sxmo Bimomi QakThuHa AOBXKHMHA JIiHIT Sy 1 il JOBXMHA HA TUTaHl Sp, TO

MO’Ha BU3HAYNTHU (DaKTUYHE 3HAUCHHS MacIITaly.



1.3.2. BusHayeHHsI MPSIMOKYTHHUX KOOPAUHAT HA KAPTIi, MJIaHi

[TpsiMOKYTHI KOOpAMHATH TOYKHU O€3MOCEpEHbO Ha KapTi BU3HAUYAIOTH Yy
Takomy Tmopsiaky. Jist 3amaHoi Touku A (qauB. puc. 1.1) HEoOXiIHO 3HAWTH
HaNOMMK4Ie TepexpecTs JiHiT CITKH 3 KOOPAUHATAMU Xo, )0, BUMIPSATH BIICTaH1 Bij
TOYKH A 10 miHiA citku Axy, Ay4 3a JTONOMOTOI0 TOMEPEYHOTro MacuTady i
IMPUBECTH iX J0 BIJCTAHEW B HATYpl 31 CBOIMHU 3HAKaMHU BIJIHOCHO Xp Ta Vo. Ilicns
IIOTO OOYHMCITIOIOTh KOOPJIWHATH TOUKHU: X4 = Xo + AX4, V4 = Vo £ Ay 4. AHaAJIOTIUHI
BHUMIPIOBaHHS Ta OOYMCIICHHS MPOBOASATH 1 111 TOUKH B.

Hampuknan, s Touku A (auB. puc. 1.1) KoopauHATH X4 V4
PO3paxoOBYIOThCS HACTYmHUM uuHOM, skmo M 1:10000, ocHoBa momepedHOro
MacmTady b=2 cm:

Xo = 6068000 M,

Axs=1,05-b-M=1,05"2cm - 100 m/cm = 210 Mm,
X4 = xo+£ Ax,= 6068000 + 210 = 6068210 m;

yo = 4313000 m,

Ayy=1,73 -b-M =173 - 2cm - 100 m/cm = 346 M,
va=yoxAy,=4313000 - 346 = 4312654 wm.

1.3.3. BuBueHHs1 pesibey MiclIeBOCTi, BUBHAYEHHS BUCOT TOUYOK i YXHITY
JiHii

BuBueHHst penbedy TMOYMHAIOTH 3 BU3HAYCHHS HA KapTi HaMpsMy
JIBUIIIEHHS Ta 3HWKEHHS MiciieBOCTi. [Ipu mboMy Tpeba BpaxoByBaTHu Take:

1) GepriuTpUxu 3aBXKAHM HAMPSMIICHI B 01K 3HMIKCHHS;

2) ocHOBY 1u(p, KOTPUMH IMiAMKUCAHI TOPU30HTANI, HAMMKMCAHO B HAmpsAMi
CXUITY;

3) MiCIEeBICTb 3HMKYETHCS 710 BOAOKM 1 BOAOCTOKIB;

4) TOpU30HTANII TIEPETHHAIOTHCSA Ha BOJOPO3IiIaX XpeOTIB 1 TaabBerax
JOJIVH;

5) uuM yacrinie NPOWAYTh TOPH30HTATI, THUM KpyTimie Oyae HaxXwuil

MOBEPXHI.



BigmiTky Touku B, 1m0 po3MillleHa MK TOPU3OHTAISIMH, BH3HAYAIOTH 3a
dbopmyItoIO:
Hp = Ho + hs, (1.1)
ne Ho — BiIMiTKa TOPH30HTANI, HAaHOMMXK4I01 10 Toukn B, M; hp — IepeBHICHHS
TOYKHU B HaJ Mi€I0 TOPU3OHTAILIIO, M:

[ 1.2
hB =—h ( )
a

| — BigcTaHb BiJ TOYKH JIO HAHOIMKYOI rOpHU30HTANI, MM (CM); @ — BIJICTaHb MIX
CYCIIHIMH TOPH30HTAIISIMU B TOUIli B, MM (cM); h — BucoTa mepepisy, M.

[lpukman 1. 3nakitu Bucoty Touku B (puc. 1.1). Haitbnmwxkuoro

TOPU30HTAJUIIO JI0 TOUYKU B € TOPU30HTANb 3 MO3HAYKOK Ho = 175 M, BiACTaHb 10
skoi | = 5 mm. HaiikopoTiia BijicTaHb MK TOPU30HTAISIMH B TOUIll B TOPIBHIOE
a=17 mm. [Ipu h =5 m 3 popmyn (1.1) i (1.2) maemo:

-5
Hp =175,0—-15=173,5

KpyTusHy cxuily MOXKHa OIIIHUTH a00 KyTOM Haxwiy v, abo yXujiom I.

hs 5=-1,5

[TapameTpu BiAMIOBITHUX BETUYMH MOYKHA BUSHAYUTH 32 (OPMYJIaMU:

n

9=573_ (13)
a
h

[ =tgy = _ (14)
a

[Ipocrimie 1 mBUAIIE v Ta { BU3HAYAIOTH 3a TpadikaMu 3aKiIalaHHs, 1110
HABOJSTHCS HA KapTax.

Cepenniit yxu MiXk JBOMA 33JJaHUMU TOYKaMU BU3HAYAIOTh 3a (POPMYIIOL0:
Hp— Ha (1.5)

lap =
dap

ne Hp, H, — abCOMIOTHI MO3HAYKM 3aJaHUX TOYOK, M; U4 — TrOpHM30HTaIBHA
BIJICTaHb MK TOUKAMHU, M.
Buaumicth Mk 1BOMAa TOUKaMH BU3HAYAIOTH 3a JIOTIOMOTOI0 MTOOY/I0BAHOTO

npodinro. J{ms 11p0T0 Ha KapTi MPOBOASTH NPODUIbHY JIIHIIO MIXK IIMMU TOYKaAMHU.



[Totim Ha mamepi (kpamie — Ha MUIIMETPOBOMY) IPOBOIATH MPsIMY JIIHIIO, SIKa €
ocHOBOIO Tmpodimo. Ha Hei 3 KapTH TEPEHOCATh TOUYKH TMEPETHUHY 3
TOPU30HTANSIMU, BOAOPO3JAUIAMHU, TaldbBeraMu, CIIJOBHHAMHU, BEPIIMHAMH. Y
3HAWJEHNX TOYKAaX Ha MEPHEHAUKYIISIPax BiIKIAAal0Th BUCOTH Y BEPTHKAIHHOMY
Macmtabl  (skuit  Outelmii 32  ropuszoHTanbHUKA y  20-50 pasi). Kinmi

NEPICHIUKYIIAPIB 3'€HYIOTH IJIaBHOIO JiHI€K0 (puc. 1.3).

A [ [{ \ \ /N \ B
N N\ A A / AN
NN ol ]
| | | |
150
145
140

Puc. 1.3. TlobynoBa npo¢iiro 3a HanpsimoM A-B

1.3.4. BuznayeHnHns reorpaivHuX KOOPAMHAT TOUYOK

Jnst  Bu3HayeHHsT  reorpadiyHUX ~ KOOPAMHAT TOYOK  Ha  KaprTi
BUKOPUCTOBYETHCSI MIHyTHa pamKa (IIKaja MiHYT) KaptorpadiuHoi citku. Bona
CKJIQJAEThCS 3 JABOX MapajiebHUX JIHIN, K1 PO3/iIeH] Ha MIHYTHI noauiku. Kpim
TOTO, KO’KHA MiHYyTa MO/IJICHa TOYKaMH Ha IIICTh IECATUCEKYHTHUX BIPI3KiB.

Ha puc. 1.1 miBuil 3pi3 KapTu NOpPOXOJUTH MO MEPUJIIAHY 3 JOBIOTOIO
18°03'45", a BepxHil 3pi3 — 1Mo mapajueni 3 mupororw 54°42'30". JloBroty 3agaHoi
TOYKH JUTIsI BETUKOMACIITAOHOI KapTH MOKHA BHU3HAUUTH, MPOBIBIIN Y€PE3 TOUKY
JIHIIO0, MapalieSibHy HaHOIMKIOMY 3pi3y KapTH, J0 MEePETUHY 31 IIKaJIOK JOBIOTH,
a MUPOTY — MPOBIBIIHA Yepe3 TOUKY JHII0, TapayiebHy HaWOIMK4IIi apaiesi, 10

MEePETHHY 31 MIKAJIOK ITUPOTH.



Ilpuknao. Buznauntu reorpadidyni koopanHatu Touku 4 (puc. 1.1).

JloBrora 3aximHoro mepuaiany kaptu ckiagae A=18°03'45". Tomi, 100
BU3HAYUTH JOBrOTYy TOYKH A, Tpeba mo A momatu 1' i 51", omxke, 1,=18°05'36".
AHaNoriuyHO BU3HAYaeThes mupoTa To4ykW. [llupora miBHIYHOI mapanem KapTh
BioMa — ¢ = 54°42'30". 11{o6 Bu3HAYNTH MUPOTY TOUYKU A BiJ ¢ Tpeda BIAHATU

16"". Takum unHOM, @4=54°42'14".

1.3.5. BuzHa4yeHHs OPi€HTYBAJbHUX KYTiB
OpieHTyBaTH JIiHIIO HAa MICLEBOCTI — 3HAYUTh 3HAWUTHU 1 HAMpPSM BIAHOCHO
MepuziaHa. 3a OpIEHTYBajJbHI KyTH NpPHUIMAarOTh a3MMYTH, AUPEKLINHHI KyTH Ta
pymMOu.
A3MMYTOM Ha3UBalOTh TOPU30HTAIBHUN KYT, IO BIJUTIKOBY€ETHCS 33 XOJA0M
TOJIMHHUKOBOI CTPUIKM BIJ] MIBHIYHOTO HANpPSIMY MEPHJIIaHa O 3aaHOTO HAIPsMY.
A3MMYT Ha3MBalOTh CHpPAaBXHIM A, SKIIO BIH BIIIKOBYETHCA  BIJ
CIpaBXHBOTO (reorpadiyHOro) Mepuaiana, i MarHiTHUM (4y) — BiJl MarHiTHOTO.
A3umyT BUMIpIOIOTH y Mexax Bijg 0° go 360°.
AsumyTt mpsimoro Hampsimy PiP; (puc. 1.4) nasuBaioTh npsmMum (A4i-),

3BOPOTHOTO HanpsMy P2P; - 3BOPOTHHM (A2-1).

ow /1L.C
MH * v
* )
\ /]C
[y
'zz, 9\“\9/
\ 47 -
- -'#_!_*____--___--__ s
Y P; ,
na

Puc. 1.4. 3B'430K MK IPSIMUM 1 3BOPOTHUM HAIIPSIMKOM

Mepuaianu He mapayiesibHi Mixk co0010. ToMy KyT MiXK HampsMOM JIBOX

MEpHUiaHIB y JIBOX JIaHUX TOYKAX HA3WBAIOTH 30JIMAKEHHSIM MepuaiaHiB (y).
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3aJIeXKHICTh MIXK IPSIMUM 1 3BOPOTHIM a3MMYyTaMU Ma€ BUTJIS;
A1z = A1 £180° +7y (1.6)
JlupekuiiiHuii KYT o BiJJIIKOBYETHCS BiJ IMIBHIYHOTO HAIpsIMy OCHOBOTO
MepuIiaHy a0o0 MmapajeabHOi HOMY JIIHIT CITKH 3a X0J0M TOJMHHUKOBOI CTPLIKHU JI0
3aJIaHoOTO HaMpsaMy. J[upekiiifamii KyT 3MiHIOEThCS B Mekax Bix 0° mo 360°.
3anexHICTh MIXK CIIPaBXHIM a3UMYTOM 1 AUPEKLUIMHUM KyTOM BHUPaKA€THCS
dbopmyIorO:
A=a ty (1.7)
305mKEHHST MEPHIIaHIB TOYOK, PO3MIIIEHUX Ha CX1J] BiJ MepHuiaHa, MalOTh
3Hak "+", Ha 3axig — 3HaK "-"
JlupexuiiiHi KyTd OpsMOro 1 3BOPOTHOTO HAIPSIMKIB BIAPI3HAIOTHCS HA 180°,
TOOTO
Olp-1 = 0u1-o+=180°. (18)
3HaK «—» NpUIMAaIOTh Y BUIaJIKaX, KOJU 012> 180°.
3B'130K M1’ MarHiTHUM 1 CIIPaBXHIM a3UMyTaMH BUPAKAETHCS (DOPMYIIOIO:
Ay=A%0 (1.9)
e 0 — KyT MK IUIOIMIMHAMH MAarHITHOTO 1 CIPaBXXHbOTO MEPHJIIaHIB; BIH Mae
Ha3By MATHITHOro cxujieHHsi. CXIIHMI Haxwi CTpUIKH OepyTh 31 3HaKoMm "+,
3axX1IHUN — 31 3HaKoM "-".
Ha npaxktumi 3amicTh a3uMyTIB 1 AUPEKUIAHUX KYTIB KOPHUCTYIOTHCS
pymOamu (TaOJIMYHUMHU KYyTaMH).
PymOom I Ha3uWBalOTh TOCTpPUNA KyT MDK MIBHIYHUM a00 TIBICHHUM

HarmpsiMoM 1 3aaHuM. [lo3HaueHHs pyMOiB 3 iHJIEKCaMu, IO MOKa3yIOTh YBEPTh,

nmokaszaHo Ha puc. 1.5. Y Tabin. 1.1 po3rasHyTO 3B'I30K MiXK I 1 0.
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Tabnuysa 1.1.

MH
Y
Homep i wHasea | /liama3oH Pymo6/
YBEPTI TTUPEKITIH- TaOIMYHUI
HUX KYyTiB KyT

IMu.-cxigna | 0°-90° r=a
IIm.-cxigpa | 90° -180° r=180°- a
IIn.-3axima | 180°-270° | r=a- 180°

3B's130K Mizk pym0amu i a3umMyTamu

r=360°-a

270° -360°

1.
Jx | 2.
3.
4, | TTu.-3axigHa

Puc. 1.5. 3B's130Kk Mixx pymOamu 1 a3UMyTaMu

37 ey
na
Ilpuknao. BuzHauuTu Opi€HTYBaJdbHI KyTH (AMPEKIIHHUN KyT (TIpsMUil 1

3BOPOTHIH), CIIpaBXKHIN 1 MAarHITHUNA a3UMYTH, pyMO) JiHIT 4B, BKa3aHO1 Ha KapTi

(puc. 1.1), sxuro y,=2°24', §.=6°12".
CxeMy OpieHTYBaJIbHUX KYTIB JiHIT 4B HaBoAMMO Ha puc. 1.6. lupexuiiinnii
KyT Oy JiHII AB BUMIPIOETECA TPAHCHIOPTUPOM OE3MOCEPEIHbO HA KapTi:
3BOpPOTHUN  JAUPEKIIAHUN  KyT
BU3HavyaeThes 3a popmyoro (1.8):
aps = ayp£180°=236°20'-180° = 56°20".

o45=236°20".
3a ¢opmymnoro (1.7) Bu3HAUaeTHCS

A CITPABKHIN a3UMYT:
Agp = 0up - Y= 236°20'- 2°22' = 233°58".

MarHiTHu# a3uMyT BHU3HAYAETHCS

/_;"‘I ’:.‘;‘" f;;
//' 3a hopmyoro (1.9):
/N/ / Ay = Aup-0.= 233°58'- 6°12' = 227°46".
_ OCKiNBbKM TOYKAa B 3HAXOAHUTHCS B

TpeTiii uBepTi, pymO MiBJICHHO-
3aX1IHUI — BUBHAYAETHCS 32 POPMYJIOIO:
Fpo-s = Oap-180°=236°20"-180° = 56°20'.

e .
N

Puc. 1.6. Opienryroui kyTtu JiHii AB
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1.3.6. Po3B'si3aHHs mpsiMOi i 3BOPOTHOI reoie3M4HOI 3a1a4i

Po3B'sa3aHHS NMpAMOI reoae3u4HOl 3aJa4vi 3BOJUTHCS 10 3HAXOKEHHS
KOOPAMHAT TOYKH 2 (X2, )2), SAKIIO BigOMI KoOpAuHATH TOYKH 1 (X1, V1),
TOPU30HTAJIbHA BIiJACTaHb MDK ToukaMu O 1 JUPEKIiHHWN KyT o4 JiHID 1-2,

BiamosinHo n0 puc. 1.7 MOXHA BUSHAUUTH:

X

e 1 Ax = d - cosai— (1.10)
N 1 Ay = d - sinai_s (1.11)
3 4
g | X2 = x1+ Ax (1.12)
s
y2 =y1+Ay (1.13)
s AY 12—
X ) 3HaK TIPUPOIICHHS
dis KoopAuHaT Ax 1 Ay 3aJIeKUTh

o2

Bl HampsMy JiHIi, Big il

X JUPEKIIITHOTO KyTa. Ha

- N

puc. 1.7, Hanpuknam, 1y TiHii

<

Y Y2 1-2 1 3-4 MaeMoO BiANOBIIHO

+Ax, +Ay 1 +A4x, - Ay.

Puc.1.7. Ilpsima 1 3BOpOTHA I'e0Ie3NYHI 3a1a4i

3BOpOTHA reoje3WYHAa 3aJa4a IOJsArac y Bu3HauYeHHI Biacrani d Mik
Toukamu 1, 2 i AUPEKIIHHOTO KyTa 012 IPH 3aJaHUX KOOpJAWHATAX TOYOK (X1, V1),
(x2, ¥2). Jupekuilinuii KyT BU3HAYAETHCS 3 BUPA3Yy:

y2—y1 Ay (1.14)

tgai—2 = ——— = +—
gor—z X,—x, Ax

a BiJICTaHb Mixk Toukamu — 3 popmyi (1.10), (1.11), abo 3a popmyiioro:
d = VAxZ + Ay? (1.15)
1.4. BUCHOBKH

VY KkiHI1l poOOTH HABOASITHCS OCHOBHI pe3yJIbTaTH pOOOTH Ta IX aHAJII3.

1.5. 3anuTaHHs AJ51 camMonepeBipKku

1. JlaiiTe BU3HAYCHHS OCHOBHUM TOHSTTSAM: 3¢MHHH c(epoin, piBHEBa

IIOBEPXHSI, TEOII.
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2. SIxi cucTeMH KOOpAMHAT BUKOPHCTOBYIOThCS B reojiesii? Ixui mapamerpu,
CYTb.

3. TlosicHITH CyTh CHCTEMH IUIOCKHX NPSIMOKYTHHX KoopamHat [ayca-
Kprorepa, MeToau ix BU3HAYCHHS HA KapTi.

4. SIKi KyTH BUKOPUCTOBYIOTH B I€0Ie311 I Opl€HTYBaHHS JIIHIHN, Y YoMy iX
cyTHicTh? [loKaxiTh NMPUKIAAM 3B’ 3Ky MK OPIEHTYIOUUMH KyTaMH.

5. Illo take TomorpadiyHi MIaHU 1 KapTH, SIKUN MPUHLMI iX MOOYIOBH?
Macmradu, ix BUM; yMOBHI 3HAKHU.

6. SIki BuaM 3a/mad po3B’S3YIOTHCS 3 JOIMOMOTOI0 TOmOrpadidHoi KapTu?

ITokaxxiTh Ha MPUKIIAIAX.

JIABOPATOPHA POBOTA Ne 2

JIHIAHI BUMIPIOBAHHS HA MICIIEBOCTI

Meta poGoTH — OCBOITH TEXHIKY BUMIPIOBAHHS JOBXKHH JIIHI MIpHUMU

CTpIYKaMH Ta JTaJICKOMipaMH.

2.1. 3aBnaHHs no po6oTi

2.1.1. OgnailomuTucs 3  TPUHIUIIOM  BUMIPIOBAHHS  BIiJICTaHEH
0e3MmocepeIHIM 1 OTOCEPEIKOBAHUM CIIOCOOAMU.

2.1.2. TlpoBectd BUMIpIOBaHHS JOBXHH JiHI MIpHOIO CTPIUKOIO.
BcTraHoBUTH TOUHICTH BUMIPIOBaHHA. BU3HAUNTH TOpU30HTATBHE MTPOKIIATAHHS.

2.1.3. TlpoBect BHUMIPIOBAHHS JOBXWH JIiHIH HUTKOBUM JaJIEKOMIPOM.

Busznauutu cram ganexomipa. BusHaunTH TOpu3oHTaIbHE MPOKIaTaHHS.

2.2. YcTaTKyBaHHS M NPUJIaIM VI BUKOHAHHS PO0OTH

MipHa cTpiuka; TE€oJ0JIT-TaXeOMETp; IITATUB; HiBENipHA perKa; IPOTOKOJI

poboTH.

14



2.3. 3araabHi noJio:keHnsi. [loc1iqoBHICTH BUKOHAHHSA POOOTH

2.3.1. BumiproBaHHs1 J0BKUH JiHild MipHUMHU cTpiuKaMu
Jlyis BUMiproBaHHS TOBXHUHU JiHIT AC MIpHOIO CTPIUKOIO i po30MBaIOTh Ha
OUISHKM 3 TOpUOJIM3HO OJHAKOBMMM KyTaMU HaxXWily, 3aKpiIUTIOIOTh IISHKY
KUTOYKaMH, HAKpECIIOIOTh CXEMy BHUMIPY, BHUKOHYIOTh BIIIEHHS JiHil.
BumiproBaHHsT BUKOHYIOTh [BI JIIOIWHU 1 Pe3yJbTaTH BHUMIPIOBAHHS JOBKHUHU
KO>KHO1 IUIIHKU 3alUCYIOTh B )KypHAJL.
JIoBXKHHY JIiHIM BU3HAYAIOTh 32 (POPMYIIOI0:
D =nl+r+ AD; (2.1)
J¢ N — YUCIIO LIIUX BIAKIaAEHb CTPIUuKH; | — JOBKMHA CTPIUKH, M; ' — 3aJIUIIOK
noBxuHA (MeHI sk ), M ; AD; — monpaBka 10 JOBXKHUHU JiHII Ha TEMIEpaTypHE
PO3IIMPEHHS, SKIIO PI3HUIA TEMIIEpaTypd IpHU BUMIPIOBaHHI Ta KOMIApyBaHHI
nepepuinye 8°C.
KoxHy 3 JAUIIHOK TEOAOJITHOTO XOJy BHMIPIOIOTh Yy HpSIMOMY W
3BopoTHOMY HanpsiMax (Dyp , Das).
PesynpTaTn 3amucyrorh y xypHai (Tadn. 2.1) 1 mepeBipsitoTh BUKOHAHHS

HEPIBHOCTI:
an - D3B
an

AD S ADA()H

< fDon (2.2)

ne foyon — BiTHOCHA JomycTHMa moxuOka BuMipioBanHs (st M 1:500 i M 1:1000
nopiBHtoe BinnosigHo 1/3000 i 1/2000); 4D on=Drpfoson — JOTycTHMA TOXHOKA.

[Ipn BukoHaHHI HEpiBHOCTI (2.2) OepyTh CepeaHI0 BEIMYHUHY 3 JIBOX
BUMIPIOBAHb:

o Dpp+ Dsg 2.3)

2

VY pa3i HEeBUKOHAHHS HEPIBHOCTI BUMIPIOBAHHSI TOBTOPIOIOTb.
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Tabnuys 2.1.

/KypHaJ JiHiiHUX BUMIPIOBaHb

HOMep r1 D}’Zpl AD, AD()OVH Dl d’
IUITHKU n 9
e M D., M M M M
/miuii/
1-2 16 12,73 | 332,73
0,15 0,17 | 332,66 430 331,63
2-1 16 12,58 | 332,58

Jns moxwnux AUISHOK BHMIPIOIOTH KyT HaxXwiry JiHii ¥ 3a JOMOMOTOIO
TeojoiTa-Taxeomerpa. Ilpu kyrax Haxwiay Oumemmx 2 (9>2), BH3HAUYaAIOThH
MPOEKIIIO LI€T JIIHII Ha TOPU30HTAIBHY IUIOMMHY (TOPU30HTAIbHE MPOKIAAaHH):

d = Dcos? (2.4)

2.3.2. BumiproBaHHs1 10BKUH JIiHiii HUTKOBHM /1aJIeKOMipoM
[lin yac BUMIpIOBAHHS BIJCTaHEW HUTKOBUM JaJICKOMIPOM MpHUIIaL
BCTAHOBIIOIOTH Haja Toukoro N (puc. 2.1, a), a peliky B Touui M. Ilo nomarkoBum
(manexomipauM) HuTKam a' 1 b' B mom 3opy Tpyom (puc. 2.1, 6) OepyTh
najgekoMipHHuM BIITIK AB=I, a BiacTanb Mixk Toukamu N 1 M — D, BU3HaualoTh 3a
dbopmyoro:
D=D"+f+6 (2.5)
ne D' — BiacTanp Big mepeaHboro ¢okyca o6’exktuBa F mo peiiku; f — dokycna
B1JICTaHb 00’ €KTHBA 30pOBOi TPYOH; 0 — BIACTaHb BiJ 00’€KTHBA A0 BEPTUKAIBHOI

0Cl1 TEO0JIITA.

a
el I ] ¢

J i R
| | | 1076
l a | a"
» — E

! ; ’ —7 : 116

b | g 1156
A b/ i

Puc. 2.1. HutkoBwii JajiekoMip: a) ONITHYHA cXeMa; 0) ImoJIe 30py TpyOH.

Binpizok D' Bu3HauaroTh 3 mogiOHocTi TpukyTHHKIB ABF 1 abF:
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o= (2.6)

Binnomenns £ = K Ha3uBawOTh Koeiyicumom Oaiekomipa, a Cymy
P

f + & = ¢ — nocmiiinoro danexomipa.
TaxuMm yuHOM, 7T 30pOBOI TPYOH 3 30BHILIHIM (DOKYCYBaHHSM BiJCTaHb 110
HUTKOBOMY JTaJICKOMIPY pO3paxoBYIOTh 3a (HOPMYJIOFO:
D=Kl+c (2.7)
[Tpu 3itomini B macita6i 1:5000 1 MeHIIIe BETMYMHOIO ¢ HEXTYIOTh 1 BiICTaHb
BU3HAYAIOTh 32 (POPMYJIOIO:
D =Kl (2.8)
["opu3oHTanbHY BifcTaHb Mik ToukamMud N i M (npu kyti Haxwiay 9 > 0°)
BU3HAYAIOTh 32 (OPMYJIOIO:
opu 9 > 2° d =D - cos¥ (2.9)
npud <2° d=D
3a BIJICYTHOCTI JAaHMX MPO 3HAYEHHS CTAIMX JaJeKoMipa iX BU3HAYAIOTh Y
MOJIbOBUX YMOBax. Skmio TpyOa TeomoniTa 3 BHYTPIIIHIM (OKYCYBaHHSIM, TO
koedimieHT K 1 C MOXXHa BHU3HAYUTH 3a PE3yJbTaTaMH KITbKOX BHUMIpPIOBaHb

(puc. 2.2).

i 1
. tn‘_______}_ﬁ;____ 1"‘3 Ln
."Ilh‘l‘. I I : |
IJIII II“I I I : |
/1
1 4 = T )
e
= d. -
- d: -
- d. -

Puc. 2.2. BuznaueHHs CTalvX Jajlekomipa

Jlnst iboro nuissHky AB posxkunoro 80 M moauisaroTh Ha 4 AUISHKY 10 20 M,

3aKPIIUTIOIOTH KiTouKaMu. bepyTh BIITIKY 1 CKIIAAI0Th PIBHSIHHS:
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di=Klhh+c;d2=Klz+c; (2.10)

d3;=Klzs+c;ds=Kla+c
BimHsBmym mociigoBHO Bix piBHsHHA (2) piBHsHHA (1), Bix (3) — (2) i T.4.

JIICTAEMO:
d; — d1 — —
_ k=L g=d—d (2.11)
l— 1 I3 =1 Iy —13
3 Tprox piBHAHB (2.11) 3HAXOIATH CEpeIHI 3HAUCHHS:
— uK
K=__
3 (2.12)
c=di—KI
Pe3ynbTaT BUMIpIOBaHb 3aMUCYIOTh Y XKYypHAT (Ta0I. 2.2):
Tabnuys 2.2.
’Kypuaa BumiproBaHb JiiHiii HITKOBUM Jajekomipom (mpu K=100)
Homep | [lanexo- Bignik 3a Micue Kyt [Toxuna | ['opuzon-
OUISHKA | MIpHUUR BEPTUKAIBHUM HyJsl | Haxwly | BIACTaHb | TaJlbHA
(omiH1Y) BIJTIK KpyroMm MO J D, m BIJICTaHb
I, cMm d, m
1-2 58,2 KJI 3°54' 0°02' 3°52' 58,2 57,9
58,5 KII -4°25' 0°02' -4°27' 58,5 58,1
Cepenne 58,0

2.4. BUCHOBKH

VY BHCHOBKax BKa3ylOThCS BHSBICHI MOXMOKM B TMPOIEC] BUMIPIOBAHHS
BIICTaHEH, iX po3Mip, TMOPIBHIOIOTBCA 3  JONYCTUMUMHU  3HAYEHHSIMU;
MOPIBHIOIOTHCS PE3yJbTaTH BHUMIPIOBAHb MPH 3aCTOCYBAHHI MIPHHMX CTpPIUOK 1

JTAJIEKOMIPIB.

2.5. 3anuTaHH JJIA caMollepeBipKU

1. SIx mpoBOASITH JTiHIHHI BUMIPIOBAHHS HA MICIICBOCTI?
2. SIxi mpumaau 3aCTOCOBYIOTHCS JIJIsl POBEACHHS JIIHIMHUX BUMIPIOBaHb?

3. SIk nepeBipAOTh TOUHICTH JTIHIHHUX BUMIPIOBAHb?
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JIABOPATOPHA POBOTA Ne 3

BUBYEHHSA bYJ10OBU TEOAOJIITA, BUKOHAHHS ITEPEBIPOK,
BUMIPIOBAHHA I'OPU30OHTAJIBHUX I BEPTUKAJIBHUX KYTIB

Meta po60TH — BUBYUTH OYJOBY TE€OAO0MITA, BIATIKOBUX MPUCTPOIB, OCBOITH

TEXHIKY BIJJTIKIB, BAKOHAHHS MEPEBIPOK 1 FOCTUPOBKHU TEOJOJIITA, OCBOITH TEXHIKY
BUMIPIOBaHHS TOPU3OHTAJIBHUX 1 BEPTUKAIBHUX  KYTIB  ONTUYHUMH 1

CJIICKTPOHHUMU TCOI[OJ'IiTaMI/I.

3.1. 3aBnanus mo poo6oTti

3.1.1. O3HalloMHUTHCS 3 KOHCTPYKIIIEIO ONTUYHUX 1 €IEKTPOHHUX TE€OOJITIB.
BuBunTH npr3HaY€HHS OCHOBHUX CKJIQJOBUX YaCTHUH.

3.1.2. BukonaTu BCTaHOBJIEHHS T€O[0JIITa Y POOOYE TOJIOKEHHS.

3.1.3. Bukonatu nepeBipKHu T€OI0MITA.

3.1.4. Bumipsatd TOPU3OHTAIBHUN KyT oNTHUYHUM Teomomitom 2T30I1,
pe3ynbTaTH 3aHECTH A0 Tabuuill 3.1, MPOBECTH pO3PaXyHKH.

3.1.5. Buwmipsatu BepTUKaIbHUN KyT ontudHUM Teonomitom 2T30I1,
pe3ynbTaTH 3aHECTU A0 TaOnHuill 3.2, MPOBECTH PO3PAXYHKH.

3.1.6. Buwmipsiti TOpPU3OHTAIBHUNA KyT EJIEKTPOHHUM  TEOJO0JITOM

SouthET-05.

3.1.7. BuMipsiTu BepTHKAJIbHUAN KYT €IEKTPOHHUM Teop0J1iToM SOUthET-05.

3.2. YcraTkyBaHHsI, NPWIAAH i MaTepiaju 1Jis1 BUKOHAHHS PO0OTH

Ontuunmii Teomomit 2T30I1, enexrponnuii Teomomit SouthET-05, mrarus,

IPOTOKOJ poOOTH.

3.3. 3araabHi moso:xxeHns. IlocjigoBHICTL BUKOHAHHSI POOOTH

3.3.1. ByaoBa TeoaoJtita
Jlns BUKOHAaHHS TomorpagiyHUX 3WOMOK, 1H)KEHEPHUX TMOIIYKIB IiJl 4ac
pO3B'si3yBaHHs 0araTbOX Te€OJE3MYHUX 3aJady Tpeba BHUKOHYBaTH KyTOBI

BUMIpIOBaHHS. [ OpU30HTANBHI 1 BEPTUKATBHI KyTH BUMIPIOIOTHCS 32 JOTIOMOT OO
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teogosita. Ha puc. 3.1. mokazano cxemy OymoBu Teomoiita 2T30I1. Teomomit
2T30I1 — TexHiuHuii. OCHOBHUMHU CKJIAJOBUMU YaCTHHAMHU TEOJ0JIiTa €. 30pOBa
TpyOa 2 3 Bi3UpaMu 3 1 HaKJIaJHUM piBHEM |; HUIIHAPUYHHUA piBeHb 7, IO
CIIYXKUTh JUIsl BCTAHOBJICHHS NpWIaay y poOoye TNOJOXKEHHsS; 3aTUCKHUU 4 1
HaBITHUI 6 TBUHTU 30pOBOI TPyOW; 3aTUCKHMI 8 1 HaBIMHUN 9 TBUHTH ajiiagu
TOPU3OHTAIBHOTO Kpyra; 3artuckHuii 11 1 wHaBigauid 10 TBuUHTH JiMOa
TOPU30HTAJILHOTO Kpyra; Kpemaibepa S5, IO CIOYKATb I TepeMilleHHs
doxycyrodoi JniH3uM B 30poBii TpyOi. IlimcraBka Tteomomita 14 ocHaieHa
iIAOMHUME TBUHTaMU 13, 332 JOMOMOTOI0 SIKMX TE€OAOJIT HEHTPYIOTh 1 TPUBOASATH

B poO0OYe MOJIOKECHHS.

Puc. 3.1. Teomomit 2T30IT: 1 —
piBeHb; 2 — 00’ekTHB; 3 —
Bi3upwy; 4, 8, 11 — 3aruckHiHi
IBUHTH: TpyOuW, amigaam i

TimMba TOPU30HTAILHOTO
Kpyra; 5 — kpemanbepa; 6, 9,
10 — T©BUHTH HaBEJIECHHI:

TpyOH, amigaau 1 JimOa
TOPU30HTAJIBHOTO Kpyra; [ —
IWIIHAPUYHUN piBeHb;, 12 —
OocHOBa  mpwiamy; 13 -
mgioMui  rBuHTH, 14 -
TiJcTaBKa (Tperep)

Teomomit 2T30I1 Mae Taku XapakTepUCTUKU: MpsiMe 300pakenHs (mitepa I1
. : . o :

y MapKyBaHHI), 301JbIIEHHS 30p0oBOi Tpyou — 20, KyT moist 30py — 2°, TOUHICTb
BUMIiprOBaHHA KyTiB — +30", koedimient aHutsiHOTO Nnanexkomipa — 100.

Kpim ocHOBHOI PyHKIIIT KyTOMIpHUX pOOiIT, TeoaomiT 2T30I1 Bukonye:

- BHU3HAYCHHS BIJICTaHEH 3 3aCTOCYBAHHSM HUTKOBOTO JTAJIEKOMIPA;

- HIBEJIFOBAHHS 32 IOTIOMOTOIO P1BHS, PO3TAIlIOBAaHOTO HA 30pOBIi TPYOI;

- BHW3HAYECHHS HA MICIIEBOCTI MAarHITHUX a3UMYTIB TIpU TAKITIOYCHHI

30BHIIIHBOI OyCOi.
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EnexkTpoHHi TeomosqiTM — 1€ T€OAE3WYHl NPUIIAIU, MPU3HAYEHI I
BUMIPIOBaHHSI TOPU30HTAJIBHUX 1 BEPTUKAIBHUX KYTIB Ha MICIIEBOCTI, a TaKOXK
BiJICTaHEW 3a JOTIOMOTOI0 JaJeKOMIpHUX MTpHUXiB ciTku. OCHOBHA TiepeBara —
IpoCcTOTa 1 TOYHICTh BHUMIPIOBaHb. TE€OAOJIT OCHAIICHUH JIOJATKOBUM
KOMYHIKAI[IHHUM MOPTOM ISl TIAKTIOYEHHS 30BHIIITHIX HAKOMTUYyBaviB.

Enextponnuii Teomonit SouthET-05 BupoOHuiTBa kommanii SouthSurvey
& Mappinglnstruments mae nBa iHTeppeiCHUX MOPTH A OOMIHY JaHUMHU 13
30BHIITHIMH TIPUCTPOsIMU — cBiTIoAasiekomipoM 1 11K, TTpunan Bonoro3zaxuiieHui.
JlocTyn 710 BUNPABHUX TBUHTIB CITKM HUTOK HE YCKJIQJHCHWM, HalAINTyBaHHS 1
IOCTUPYBaHHS TEOJOJ]ITa MOYKHAa BUKOHYBaTH CaMOCTIHO. TeomomiTH MaroTh
aBTOMaTU4YHUN KommeHcaTop. Enextponnmit teomomt SouthET-05 wmae Ttakum
XapaKTEPUCTHKU: MpsiIME 300paxKeHHs1, 30UTbLIEHHS 30p0oBO1 Tpyou — 30, po3auibHa
3natHicTh —3", KyT moss 30py — 1°30”, miHiManbHa BiJicTaHb Bi3yBaHHS — 1,4 M,
TOYHICTh BHUMIpPIOBaHHA KyTiB — 5", xoedimieHT HUTAHOTrO nanexomipa — 100.

bynosa teonomnita SouthET-05 nHaBenena na puc. 3.4.

Puc. 3.4. Enextponnuii Teonomt SouthET-05: 1 — pyuka; 2 — ¢ikcylouuii TBUHT py4ku; 3 —
Bi3Hp; 4 — MapKa TOPU30HTAIBHOI OCl; 5 — HIWIIHIPUYHHUNA piBEHb; 6 — TBUHT TOYHOI HABOJKH IO
ropuszonTani; 7 — 3atuckuuii reuHT; 8 —KK nucmneii; 9 — knasiatypa; 10 — tperep; 11 — oxysp;
12 — dokycupoBka 30poBoi Tpyou; 13 — o0'ektuB; 14 — (oKycHpOBKa ONTHYHOTO BiJIBICY;
15 — okymsap onTu4HOTO BijBicy; 16 — 3aTHCKHHUI TBHHT 30poBOi TpyOw; 17 — T'BHHT TOYHOI
HABOJIKH 10 BepTuKaii; 18 — kHomka BKIOUEHHS; 19 — pos'eM mst koHTpouiepa; 20 — kpyrimid
piBeHb; 21 — miTHOMHI TBUHTH
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3.3.2. BcraHOBJIeHHSI T€010.1iTa y po004e MoJ10sKEeHHS.

BcranoBnenns Teomgomita 2T30I1 y po6oue moOI0KEHHS CKIATAETHCS 3 TBOX
omieparlliii: eHTpyBaHHs 1 HiBedtoBaHHA. [Ipy BUKOHAaHHI IEHTPYBAaHHS TEOJOJIT
YCTaHOBJIOIOTh Ha TIJCTaBKy 1 CTAHOBHM TBUHT JIET€HBKO MPUTBUHYYIOTb.
VY AaBIIOIOTH CTIOYATKY OJHY HIDXKKY IITaTHBA B IPYHT, MOTIM MBI 1HIII Tak, 1100
BHUCOK PO3MICTHBCA Y 2-3 CM BiJI IICHTpa CTaHIlIi (BEPIIMHU BUMIPIOBAHOTO KYyTa), a
wionMHa JiM6a Oyna ONM3BKO A0 TOPU3OHTANBHOI. YJaBICHHAM HIDKOK abo
PEryJIIOBaHHSAM iXHbOI JIOBXKHHHU MIATaHSAIOTH BHUCOK OJIMKYe [0 IIEHTpA.
OcTatoyHe UEHTPYBaHHS 3A1MCHIOETbCS NEPEMILEHHSIM Tperepa IO TOJiBLI
IITaTHBA MPH BIAMYIIEHOMY CTAaHOBOMY TBUHTI. TOYHICTh IEHTPYBaHHA +5 MM.

B nmpomeci HiBemOBaHHSA CyMilalOTh TOJIOBHY BICH TEOAOJITAa 3
HOPSIMOBUCHOIO JIIHI€IO. J{J1s1 IbOrO BCTAHOBIIIOIOTH LUIIHAPUYHUNA PiBEHB 1O JBOX
MiJHOMHUX TBHHTAX Ha CEpeIMHY, MOBEPTAIOTh alifaay HABKOJO BEPTHKAIHHOT
oci Ha 90° 1 TpeTiM IBUHTOM BUBOJSTH PiBEHb Ha cepeauHy. [IoTiM moBepTaroTh
amigany B TOYATKOBE IIOJOKEHHSA 1 MEpeBIPSAIOTh, YW HE 3IMIIOB pPIBEHb 3
cepeauHu. SKIo 31MI110B, TO ONEpaIlito HiBETIOBAHHS TOBTOPIOIOTh.

Bcranosnenns enektponHoro teogoiita SouthET-05 y po6oue monoxxeHHs
CKJIQJAEThCS 3 TPbOX OMNEpaliii: BCTAHOBJIEHHA IHCTPYMEHTY Ha IITATHB,
[EHTPYBaHHS Ta TOPHU3OHTYBaHHS. BcCTaHOBIEHHS IHCTPYMEHTY Ha INTATHB
3MIMCHIOIOTh B TAKWM MOCTIJOBHOCTI: BUCYBAIOTh HKKU IITATUBY HA 3PYUHY IS
BHUMIPIOBAaHHS BUCOTY, 3aKPIIUIIOIOTh BUCOK Ha KPIOK CTAHOBOT'O T'BUHTA IITATUBY 1
npuOIU3HO BIALICHTPOBYIOTH MOTO HaJA IIEHTpOM cTaHilii. CHiKylouu 3a BUCKOM,
OCTaTOYHO (IKCYIOTh INTATHB MLUISIXOM BJABIIOBAaHHS HDKOK B TIPYHT Ta
PETYNIOBaHHS JTOBXMHM KOXKHOI HIKKH IITaTHBY TAaKUM YWHOM, 100 TOJiBKa
IITAaTUBY ONMMHUJIACS B TOPU3OHTAILHOMY IOJIOKEHHI. BCTaHOBIIOIOTH IHCTPYMEHT
Ha TOJIBKY IITATUBY 1 3aKPIILTIOIOTH CTAHOBUM T'BUHTOM.

LlenTpyBaHHS iHCTPYMEHTY BUKOHYIOTH 3a JOTIOMOTOIO ONTHYHOTO BHCKA.
JlJis 1IbOTO BHUBOJSTH B HYJB-IIYHKT ITyXHpEIh KPYIJIOTO PIBHS 3a JOIMOMOTORO

NiJAOMHUX TBUHTIB Tperepa. Crocrepirarodd B OKYJISAp ONTHUYHOTO BHUCKA,
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00epTaroTh OKYJISIP, MTOKH 300pakeHHs CITKM HUTOK HE cTaHe 4iTKuM. OOepTaHHIM
(GOKyCyI04oro TBUHTa ONTHYHOIO BHUCKA JOMArarOThCA YITKOTO 300pa)KeHHs
IIEHTPY CTaHINi Ha 3eMJII 1 CYMIIIAIOTh HOTO 3 IEHTOM CITKM HUTOK MUISXOM
NepeCcyBaHHs Tperepa I1HCTPYMEHTa IO TOJIBILI IITATUBY MpPH BIAMYIIEHOMY
CTaHOBOMY TBHHTi. 3a JOMOMOTOI0 [JIBOX TIJHOMHMX TBHUHTIB Tperepa
MEePEMINITYIOTh ITyXHUPEIh KPYIJIOTO PiBHS B HYJIb-ITyHKT. CIIOCTEpIratouu B OKYJISAP
ONTUYHOTO BHCKA MEPEBIPAIOTh TOYHICTh CYMIIIEHHS LIEHTPY CTaHIlli 3 LEHTPOM
CITKM HUTOK. 3aTUCKAIOTh CTAHOBHII TBHHT.

TouHe  TOPU3OHTYBaHHS  TpWIAAy  3IIMCHIOIOTH 32  JOIIOMOTOIO
MATIHAPUIHOTO PiBHA. IS MBOTO IWIIHAPUYHHUI PIBEHb BCTAHOBIIOIOTH MIXK
IBOMa TMiAHOMHUMH TBUHTaMu. OpHOouacHO oOepTaroyu MiAHOMHI TBUHTH Y
MPOTWICKHUX HAMpsIMKaX, BHUBOJITH IyXHpElb B HYyJIb-TIyHKT. [loBepTaroTh
amaany Ha 90° HAaBKOJIO BEPTUKAIBHOI OC1 1 BUBOJSATH MyXUPEIh PIBHA B LICHTP,
oOepraroum TpeTii miaioMuuil reunt. [loBepratoTs amigany Ha 90° 1 mepeBipsIOTH,
Yyl HE 31MIIOB pIBEHb 3 CEPEIMHU. KO MyXHpeub UWIITHAPUYHOTO PIBHS
3QIIMIIAETHCS B HYJb-ITYHKTI MIPU OOEPTaHHI NMPUJIady, TOPU3OHTYBaHHS BUKOHAHO

MIPaBUIIBHO.

3.3.3. BUuKoHaHHSI IePeBipoOK i IOCTUPOBKH TeOA0JIiTa

I nepeBipka. Bichb HMIIHAPUYHOTO PIBHSA MPHU alijiajii TOPU3OHTAIHLHOTO
Kpyra Mae OyTy NepHeHANKYJISIPHOIO 0 OCHOBHOI OC1 IHCTPYMEHTA.

JInst BUKOHAHHS 1€l MepeBipku Tpeba BUKOHATH Takl ONEparllii: BCTAHOBUTH
TEOOJIIT Y poOoUe MOJIOKEHHS; BCTAHOBUTH PIBEHB 110 JIBOX IMIIMOMHUX TBUHTAX 1
BUBECTU HMMHM PIBE€Hb HA CEPEIUHY; MOBEPHYTH ajJiaay MpH 3aKpilyieHOMY JIIMO1
Ha 180°, myxupeup piBHs Ma€ 3yNMUHUTHUCS B LEHTP1 aMITysd. SIKIIo BiH BiJiiiie Bij
cepeauHM OUIbII K Ha OAHY MOUIKY, TO OJHY HOJOBUHY BIAXWUJICHHS BUIIPABUTH
NiAHOMHUMHU TBHHTaMH, a JAPYTy — BHIPABUTH TBUHTaMHU piBHA. Pesynbratn
3aHECTH B MPOTOKOJ. [lepeBipky MOBTOPUTH 10 BUKOHAHHS YMOBH — BiIXUJICHHS

HE Ma€ MePEeBUILYBATH OJHIET MTOAIKH.
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Il mepeBipka. BizupHa Bicb TpyOuM Mae OyTH MNEPHEHAUKYISIPHOIO IO
TOPU30HTAILHOI 0C1 00epTaHHS TPYOH.

[ToxnOka, MmO BHUHUKJIA Yepe3 HEBUKOHAHHS I1i€]l YMOBU, HAa3MBAETHCS
KomiMariitHoto. [[nst BuKoHaHHS I1i€i mepeBipkd TpeOa BHUKOHATH TakKi OIeparii:
HaBecTu mepexpecTss HUTOK npu KII Ha BigmaneHy Touky M, po3TaiioBaHy IO
MO>KJIUBOCTI Ha PiBHI IHCTPYMEHTA, B3ATH BiJIIK; IOBEPHYTH TPyOy uepe3 3eHiT i
npu KJI BizyBatu Ha Ty camy Touky. [Ipu BiICYyTHOCTI KOJIIMAIIHHOT TOXHOKH Ma€e
BUKOHYBAaTUCs piBHICTh L—R+/80°=(0. Ilpu HEeBHKOHAHHI IIi€l YMOBU BUHHKAE
KoJlIMaIlliiHa TmoxuOka. Y 1bOoMy pas3l OOUYUCIIOIOTh MNPABUIBHUM  BIITIK
N=(L+R+180°)/2 1 BCTaHOBJIOIOTH HOT0 Ha JIMO1 ToBopoTOM aiijaau. [1pu pomy
LIEHTP HUTOK 3iije 3 Touku M. BunpaBHUMU TBUHTAMU CITKH CYyMIIIAIOTh LEHTP
HUTOK 3 TOUKoi0 M. IlepeBipka MOBTOPIOETHCS JO BHUKOHAHHS 3aaHOi YMOBH.

PesynbraTu 3anucyrors y Tabim.3.1.

Tabnuys 3.1.
Touka KII KJI )
L-R+180° N [Ipumitka
CIIOCTEPEKEHHS (R) (L)
M 86°22' | 266°26' 0°04' 86°24' IpH TIEepeBIpII
M 86°22' | 266°22' 0°00' 86°22' | micns I0CTHPOBKH

11l mepeBipka. I'opu3oHTasibHa BiCh o0OepTaHHS TpyOM Mae OyTH
NEPHEHAUKYIISIPHOIO 0 BEPTUKAIBHOI OC1 IHCTPYMEHTA.

Jlyist BUKOHAHHS 111€1 IepeBipKU Tpeba BUKOHATH TaKi Orepallii: BCTAHOBUTH
iHcTpyMeHT Ha 30...40 M BiJl BUCOKOTO TIpeIMeTa (HampuKiiag OyIMHKY) 1 HABECTH
LEHTP HUTOK Ha BUCOKO PO3MIIlIEHY TOUYKY A; mpH 3akpimuieniil amigaai npu KII
OIyCTUTH TPyOy J0 TOPU30HTAIBHOIO MOJIOKEHHS i BIAMITUTH Ha CTIHI MPOEKIIIIO
TOYKHU A — a1; noBepHyTH TpyOy uepe3s 3eHiT (KJI), cipoeniroBatu TOUKy A B TOUKY
ap. Ilpu 30iraHHi OpoeKIiii yMOBY BHMKOHAHO, IpPH HE30IraHHI TOYOK a1 1 a2

(puc. 3.5) 00UUCITIOIOTH BITHOCHY MOXHUOKY BUMIPIOBAHHS:
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1

A aaz _
Aao 1000
Hampuknan, Aa;=25000 MM, a1a,=10 mm.
Tomi
aiaz — 10 S 1 ]
Aao 25000 1000
(XIA»“ Olo| (x;\‘ YMOBy BHUKOHAHO.
Puc. 3.5. Tpets nepesipka IV mepeBipka. OgHa 3 HUTOK CITKM Mae
TEO/0IiTa OyTH TOPU30HTAIILHOIO, IPYTa — BEPTUKAILHOIO.

JI1st BUKOHAHHS 11€1 MEPEeBIPKU HABOJAThH LIEHTP HUTOK Ha OYJb-IKYy TOUKY 1
HOBUIBHO MOBEPTAIOTH ajia/ly HABKOJIO BEPTUKAIBHOI OCl. SIKIIO 300pakeHHs HeE
OyZe CXOIUTHU 3 TOPU3OHTAIBHOI HUTKU, TO YMOBY BUKOHAHO. SIKIIO 300pakKeHHS
31MIJI0 3 HUTKH, TOJIl CITKY HUTOK MOBEPTAIOTh HA MOTPIOHUIA KYT 3 JOMOMOIOIO

TBUHTIB, IO KPIIUIATH OKYJISP 10 TPYOH.

3.3.4. BumipioBaHHsl TOPM30HTAJBHUX KYTIiB ONTHYHHM TeOd0JiTOM
2T30I1 cnocobom npuiioMiB

Po6oTy 3 BHUMIPIOBaHHS TOPU30HTAJIBHOTO KyTa MPOBOJATH Yy TaKOMY
MOPAJIKY.

Y toumi B (puc. 3.6.) BCTaHOBIIOIOTH TEOJOJIT, MPOBOMASITH HOIO
LICHTPYBAaHHS Ta HiBedtOBaHHA. Y ToukaX A 1 C BCTaHOBJIIOIOTH BI3UPHI 3HAKU
(K1JTOUKH) Maii>ke Ha PiBHI 3 TOBEPXHEIO 3€MJI1, @ 32 HUMHU Y CTBOPI JiHik B4 1 BC —
BIXHU.

A 3akpiio0Th JIMO 1, BIAMYCTUBIIN aliany Y

TpyOy Ha TOYKy A cHodatky rpy0o, a TMOTIM,

R

C JIOTIOMOTOI0  MIKPOMETPUYHOTO TBHUHTA  aJliJIaJix.

nosioxkeHHi “kpyr aiBo” KJI , Hanmpukiaa, HaBOASITh

3aKpINUBIIY 3aTUCKHUM TBUHT alifajJyd, TOYHO 3a

Bimmik 3a MIKpOCKOIIOM 3amucyloTh y Tabm. 3.2

Puc. 3.6. Cxemu BHUMIpIOBaHHS

(manmpukian, 45°467).

TOPHU30HTAJIBHOT'O KyTa
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BianycTtuBiiy rBUHT ajijiaay, HaBOJAATh TpyOy Ha Touky C, TOBTOPIOIOYH Ti
caMi omepariii, 1 6epyTh BIIJIIK 3a TOPU3OHTAILHUM Kpyrom (125°39"). Bumipsauit
y nepiomMy miBnpuiiomi (ripu KJI) kyT 1opiBHIOE:

f1 =02 - o1 =125°39"-45°46" = 79°53". (3.1)

JI1s KOHTPOJIIO 1 MiABUINEHHS TOYHOCTI BUMIPIOBAHHS BUKOHYIOThH JPYTHI
niBnpuiiom npu nonoxendi “kpyr mpaso”’ (KII). {ns mporo 30uBaroTh 1iMO Ha
KUIbKa TOJALIOK, IMEPEeBOISATh TPYOYy Yepe3 3€HIT, BIAMYCKAIOTh aliaay 1 HaBOJATh
Ha TOYKYy A, TOBTOPIOIOYHM OIepallii TMOMepeIHboro miBmpuiiomy. Pesynbpratn

3amucyIoTh y Tadm. 3.2.

Tabnuys 3.2.
KypHan BUMIPIOBAHHS TOPU30HTAIBHUX KYTIB
T b1+ b2
Touxa T'qua KIL .BI,Z[J]IK 3a IB<yTgI B =
crosmms | B2 KT MleOCKOITIOM i 2
BaHHS rpagyc | MiHyTa | rpaayc | MiHyTa | Tpagyc | MiHyTa
A 45 46
B KJI 79 53
C 125 39
79 52,5
A 311 26
B KII 79 52
C 31 18

SAxio B mporieci BUMIPIOBaHHS KyTa IIpu Tiepexol Bix Touku A 10 Touku C
BIJIJIIKOBE IMPUCTOCYBAHHS MepexoauTh depe3 360° (apyruil BIIJIIK MEHIIMH 3a
NEPINnii), M 9ac PO3paxyHKy KyTa JI0 MEepIIoro BIIKY HeoOx1aHO goaatu 360°.
Takum ynHOM, BUMIpsiHUH y npyromy miBnpuiiomi (pu KII) kyT Bu3HavaeThes:

Bo=ap' -01'=31°18"+360°-311°26"=79°52".

BumipioBaHHS KyTa BB@Xa€ThCS TMPABWIBHUM, SKIIO BUKOHYETHCS
HEPIBHICTh:

(B1-B2) =2, (3.2)

1e t — TouHICTh BiATIKOBOTO pucTporo (ast Teomouitie T-30 —t=1).
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BuMipssHuii KyT BH3HAuUa€Tbcad K cepenHe apupMeTHyHe 3 JABOX
BHUMIPIOBaHb y MiBOpUHOMAX:

B = (Bs+PB2) [2=(79°53" + 79°53") [2 = 79°52,5". (3.3)

[Ipy HeBUKOHAHHI HEPIBHOCTI BHUMIPIOBaHHS KyTa B MiBOpUAOMax

ITOBTOPHOIOTHCH.

3.3.5. BumiproBaHHsi BepTHUKAJIbHUX KYTiB Teogoaitom 2T30I1

[TocnimoBHICTh BUMIpIOBaHHS Taka. [Ipu mosioxeHH1 “KpyT JIiBO” HABOJSTh
NEpPeTUH HHUTOK OPIEHTOBHO HAa TOYKY 1 3aTHUCKYIOTh 3aKkpimHi TBUHTH. [loTim
HaBIIHUMH 'BUHTaMU alliJIaJ v 1 TPyOH MPOBOASATH TOUHY HABOJAKY 1 O€pyTh BIJIIK

3a BEpTUKAIBHUM Kpyrom, Hanpukiasn JI = 4° 30°, naHi 3anucyroTs y Tabi. 3.3.

Tabnuys 3.3.
/KypHay BUMIPIOBAHHS BEPTUKAJIbHUX KYTIB
Touka KL Bigmiku 3a Micue Ky
CTOSIHHA | BI3UPYBaHHS KII BEPTHRAILHIM I HaXWJI
P Kpyrom /MO/ Y

JI 4°30°
A B 0°02" 4°28’

7 -4°26°

[ToTiM mepeBoasATH TpyOy Hepe3 3€HIT 1 MOBTOPIOIOTh BUMIPIOBAHHS MIPH
MOJIOXKEHH1 “Kpyr mpao™: I1 = -4° 26°. Ilicns uporo OOYUCIIOIOTH MICIE HYJIS

(MO) BepTHKAJIBHOTO KpyTa 1 BEPTHUKAILHUH KYT:

J+11 430 4+ (—4°26
0= o ( ) = 0°02’ (34)
2 2
v =JI-MO =4°30"- 0°02' = 4°28'. (3.5)

ko micie Hyss BXKE BU3HAUEHO, TO BUMIPIOBAHHS BEPTUKAJIBHUX KYTIB

MO’XHa BUKOHYBATH IIPpHU OJHOMY TOJIO’KEHHI BCPTHUKAJIBHOT'O Kpyra.
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3.3.6. BuMiproBaHHSI TOPU30HTAJIBHOIO KyTa €JIEKTPOHHUM Te010JIiTOM
SouthET-05

B Tout1i B BCTaHOBIIOIOTH TEOIOJIT, MPUBOATH HOTO Y pOOOYE MOTOKEHHS.
VY toukax A 1 C BCTaHOBIIOIOTH BI3UPHI 3HAKU (KUIOYKM) Maike Ha PiBHI 3
MOBEPXHEIO 3€MJI1, a 32 HUMH Y cTBOPI JiHik BA 1 BC — Bixu.

BxrouenHs npuiiaay 341MCHIOIOTH NUITXOM HaTuckaHHs Kiasimi [POWER]
1 yTpUMaHHs ii 10 TUX Mip, TOKK BCl CHMBOJIM HE MOSBIATHCS Ha auciuiei. Yepes
2 ceKyHAM Ha AucIUiei BiIOOpa3sUTbCS TOPU3OHTAIBHUM KYT, MOXHA IMMOYUHATH
BUMIpIOBaHHs. {151 BUKIIIOUEHHS KUBJICHHS HEOOX1IHO HATUCHYTH 1 YTPUMYBATH
kinasiy [POWER] 6ibimie 2 cexyH.

®oKycyBaHHS NpUiaay 3A1MCHIOIOTh NUISIXOM HaBEJEHHS 30pOBOi TpyOM Ha
CBITJIy MOBEPXHIO (HANpHUKIA, JHUCT mnamnepy). JuBnsunch B OKyjsp, 00€pTatoOTh
OKYJIIPHE KUJIbLIE IO TUX MIp, IOKH CITKAa HUTOK HE Oy/e YITKO BHJIHA.

BceranoBmoroTs npuiaa B nojoxkeHHs «kpyr jdiBo» KJI. HaBenenns tpyOu
Ha IUIb 3A1MCHIOIOTH 3a JIONOMOIOI0 Bi3upa. JMBJISYUCH B OKYJSIP, OCTATOYHO
(bOKyCyIOTh 300pakeHHS 111J11. 3aKpIIUIIOIOTh 3aTUCKHUN TBUHT. | BUHTAMU TOYHOI
HABOJKH CYMIIIAIOTh 300paKeHHSI 111J11 3 IEPEXPECTIM BI3UPHUX HUTOK.

BcTraHoBmOIOTE TIpaBuil TOPU3OHTAIBHUN KyT B HYyJb. s 1poro, micis
TOYHOTO HABEJIEHHS MpPWIATly HAa TOYKY BI3yBaHHS A, HATHCKAIOTh KIABIIIY
[0 SET] nBiui, micast 4oro ropu3oHTaIbHUN KyT Oyae BctaHoBiaeHo Ha 00°00'00".
Hampuknan, micns HaBeJeHHS Ha TOYKYy A Ha €KpaHi BiJIOOpaKa€eThCS:
HR 20°35'40" — mnatuckatore [0 SET] nBiui, Ha ekpaHi MOSBUTbCI —
HR 00°00'00". TloBepTatoTh mpwiajg 3a TOAUHHUKOBOIO CTPIIKOI 1 HABOASTH
TpyOy Ha Touky C. OTpumytoTh, Hanpukiaa, HR 50°10'20". Takum ynHOM, npaBuii
ropu3oHTaIbHUM KyT Mk HanpsaMkaMu Ha 4 1 C (kyt ABC) cranosuts 50°1020".

st Toro, 1mo6 3MIHUTA PEXUM BHUMIPIOBAHHS MPABOTO TOPU3O0HTAIHLHOTO
KyTa Ha PEKHM BUMIPIOBAHHS JIBOTO TOPHU30HTAIBHOTO KyTa, TpeOa HATUCHYTH
knasimy [R/L]. [Jns uporo, moBepTaroTh NpUIIa] MPOTH TOAMHHUKOBOI CTPLIKU

(HL), Touno HaBOAsTh TPyOy Ha TOUKY 4, HATHCKarOTh ABiui kiasinry [0 SET],
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100 OOHYJUTH TOpU3OHTANBHUN KyT. [loBepTaroTh mpuiaa NpoTH rOAMHHUKOBOI
CTpUIKM 1 HaBoaaTh Ha Touky C. Ha pgucruei BioOpa3uThCs HACTYIHE:
HL 309°49'40" (miBuii rOpu30HTANBHUN KyT MiX HanmpsaMmkamu Ha A4 1 C — KyT
CBA).

JIJis KOHTPOJIO BUMIPIOBaHb, BCTAHOBIIOIOTH MPUJIAJA B IMOJOXKEHHS «KPYT
npaBo» KII 1 moBTOpIOIOTH [ii, HaBEeIEHHI1 BHILE, 3 MOJAIBLUINM yCEPEIHCHHSIM
pe3ynbTatiB. Lle 103BoJII€ BUKITIOYUTH CUCTEMAaTHU4HI IIOMUJIKU NIPUIIaIy.

ko B mporieci KyTOBUX BHUMIPIOBaHb HEOOXITHO 3adiKCyBaTU IOTOYHE
3HAYEHHS FTOPU30HTAIILHOTO KyTa, HEOOXIHO ABIYl HAaTUCHYTH Kiasimy [HOLD].
Ha ekpani 3’sButhcs 3Hauok «HRL», nie o3Havae, mo npu oOepTaHHI T€OH0JITa
3HAQYEHHSI TOPU3OHTAJILHOIO KyTa 3MiHIOBaTUCS He Oyzae. s Ttoro, 1mo0

BiIMIHUTHU (pikcarito, Tpeda HaTucHyTH [HOLD] mie pas.

3.3.7. BuMipioBaHHSl BePTHMKAJBLHOI0 KYTa €JeKTPOHHUM Te0I0JiTOM
SouthET-05
BumipioBaHHS BEpPTHKaIbHOTO KyTa MOYKHA IPOBOJUTH B IOJIOKECHHI
«0 B 3eHiTI» 1 «0 B ropusoHTi» (puc. 3.7.)
BcranoBrieHHs puiiay B MOJIOKESHHS
«0 B TOpPHUBOHTI» 3AINCHIOETHCS IUISIXOM
HATUCKAHHS TMiJ 4Yac BKIIOYCHHS Ha
kHomiKy [L/R] 1 yrpumaHHs 1i HATHCHYTOT

0 TUX Mip, TOKM HE MpO3ByYaTb TpHU

3BYKOBHX CHUTHaJIM. BHCTaBUTH Ha MicCIIl

0 B 3eHITI 0 B TOPHU30HTI

TpeTboi IUGpH KOOy, IO 3 SBUBCS Ha
Puc. 3.7. BcTaHOBJCHHS TIPUIIay eKpaHi, «1» MUIIXOM HATUCKAHHS KJIaBilll
B mosiokeHHs «0 B 3eHITI», «0 B TOPU30HTI»
[Ticns 3aBepieHHsI HACTPOMKHM HEOOX1IHO HATUCHYTH Ha Kiasimy [FUNC]
TU1s1 30€peKEHHSI 3MiH.
JInst BU3HAYEHHS! BEPTUKAIBHOTO KyTa B MOJO0XKEHHI «0 B TOPU30HTI»

HEO0OX1THO 30pOBY TpyOy HABECTH Ha TOUKY, 3aKPIMUTH 3aTUCKHUM TBUHT 30POBO1
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TpyOM, TBUHTAMHU TOYHOI HABOJKH CYMICTUTH 300paKeHHS Il 3 TMEpexXpecTsiM
CITKM HHTOK, 3a(iKCyBaTH 3HAYCHHS BEPTHKAIBHOTO KyTa. J[Is TOYHOCTI

BHUMIPIOBaHb MTOBTOPIOIOTH BUMIPIOBAHHS MIPH 1HIIOMY MOJIOXKEHHI KpyTa.

3.4. BUCHOBKH

Y BHUCHOBKY BKa3y€ThCs, 0 B PE3yJIbTATI MPOBEICHUX TIEPEBIPOK TEOIO0IITA
BUSIBJIEHO Taki Hemomiku: 1)...,2)... IlopiBHIOIOTBCS pe3yibTaTH BUMIPSHUX

TOPU30HTAIBHUX 1 BEPTUKAIBHUX KYTIB ONTUYHHUM 1 €JIEKTPOHHUM TE€OOITOM.

3.5. 3anuTaHH I caMoniepeBipKU

1. Sxi Bu 3HaeTe TEOAONITH, iX KiIacu(iKalilo 3a KOHCTPYKIIIELO,
TPUHITATIOM 111, TOYHICTIO BUMIPIOBAHHS?
2. SIk BUKOHY€ETHCSI BCTAHOBIICHHS T€OJI0JIITa B pOOOYE TOJIOKECHHS?
3. 3 IKUX OCHOBHHX YaCTHH CKJIQAACTHCS TEOL0IIT?
4. Ha3zBaTu NopsJI0K BUKOHAHHSI 1 IEPEBIPOK.
5. SIki iCHYIOTh CTIOCOOM BUMIPIOBAHHS TOPU30HTATIBHUX KYTIB ?
6. Sk BumiprowTh BeprukaibHui  Kyr? Illo Take ‘“‘micue Hyns

BEPTUKAIILHOTO Kpyra ~ 1 Ik HOro 00YUCITIOITh?

JIABOPATOPHA POBOTA Ne 4

HPOKIIAJAHHSA TEOJOJITHOI'O XO4Y TA OBYUCJIIEHHA
KOOPJIUHAT HOI'O BEPIIIMH

Mera poGoTu — HaOyTH HAaBUYOK OOPOOKM pe3yibTaTiB BUMIPIOBAHb IMPHU

MPOKJIaaHH1 TEOJ0JITHOTO XOIY.

4.1. 3aBaaHHs Mo pooOTI

4.1.1. IlpokiiacTd TEOJONITHUN X1]I, 3aMIPSITH TOPU30OHTAIIbHI i1 BEPTUKAJIbHI
KyTH 1 BIZICTaHI MK HOTO BepIIMHAMH. BUMIpSTH MarHiTHUH a3uMyT OJHIET 3

CTOpIH.
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4.1.2. OGYuCIUTH KOOPJIWHATH BEPIIUH TEOJOJITHOTO XOAY 1 MEPEBIPUTU
TOYHICTh BUMIPIOBAHHH.

4.1.3. HakpecnuTu moiirod B MacIraoi.

3a BUXiJHI JaHi B3SATH BUMIpsIHI 1 HaBeaeHl B Tabn. 4.1 KyTH BepIIvH
noirony (y Toukax 1-5) 1 JOBKHHHU CTOPIH IOJITOHY, IPUBEICHI O TOPU3OHTY
(ropusoHTanbHI BiacTaHil). JUpekuiiHUN KyT MOYaTKOBOi CTOpOHU 1-2 OepyTh
OBapiaHTHO 3 BUPA3y:

o12=18°15"+31°11"-N, ne N — HOMep BapiaHTYy.

Hampuknaz , nys Bapianty 23:

o12=18°15"+31°117-23 = 18°15" + 717°13" = 735°28'=15°28".
4.2. YeTaTKyBaHHS Ta NPUJIAJIHU 1JI51 BAKOHAHHA PO00TH

TeomoniT; mITAaTUB, BHUMIPIOBAIbHA CTpIUKa, OyCOJb, 1HXCHEPHHI

KaJIbKYJISITOP, KPECASPChKI IHCTPYMEHTH, IIPOTOKOJ POOOTH.

4.3. 3arauabHi nmoJioxeHHs. IlocaioBHicTL BUKOHAHHS po0OTH

4.3.1. IlpokiagaHHsI TEOO0JTITHOTO X0y

JIns BHKOHAHHS TEOMOJITHOI a00 TaXEOMETPHYHOI 3HOMKH MIiCIIEBOCTI
CTBOPIOIOTH T'€0JIe3MYHE 310MOYHE OOTPYHTYBAHHSI — CHCTEMY 3aKpIIUICHHX Ha
MICIICBOCTI TOYOK, IIOB'SI3aHMX MK CO0OI0 B €JIMHY T€OJIC3UYHYy MEpPEKY 3
BU3HAYCHUMH KOOPAMHATAMH, IO NPU3HAYAETHCA IS MOJAIBINOI JETAIbHOI
3MOMKHM 3a/laHOi TepuTopli (3MOMKM mMOApoOMIB). 3MOMOYHE OOIPYHTYBaHHS
PO3BUBAETHCS HA OCHOBI MYHKTIB JEpPXKABHOI TEOJE3UYHOT MEpEeXi 1 CITOK
3ryImieHHs. B okpemMux BHMmagKax MOXe pO3BUBATHCS CAMOCTIHHO.

Xoau TUIAHOBHUX 3HOMOYHHUX MEPEXK, SAKi PO3BHBAIOTHCS METOIOM
MOJIITOHOMETPI1i, Ha3UBAOTh TEOJOJITHUMHU XO/IaMH.

[Topsinok BUKOHAHHS POOIT MPH MPOKIAJAAHHI TEOJOTITHUX XO/IIB:

— BHUBYCHHS KapTorpadiuHOTO MaTepially, KaTajoriB IUIAaHOBOi 1 BUCOTHOI

Mepex, CKJIaJJaHHsI MOTEPEIHBOTO MPOEKTY POOIT;
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— PEKOTHOCLIMPOBKA MICLIEBOCTI, sIKa TOJISATA€E y 3HAXOHKEHH]1 Ha MICIEBOCTI
NYHKTIB TE€OJIE3UYHUX MEPEeX, BHU3HAYCHHI MOKJIMBOCTI MPUB’SI3KM JI0 HHUX
TEOJIOJIITHOTO XOAY Ta 3aKpIIIeHH1 HOTO BEPIINH;

— CckjJamaHHA a0pucy (CcXemMHm) 3 HAHECEHHSM Ha HBOTO BEPIIHH
TEOJIOJIITHOTO X0y, 00’ €KTIB Mail0yTHHOT 3OMKH, HyMepallil XapaKTepHUX TOYOK;

— BUMIPIOBaHHSI TOPU30HTAJIBHUX KYTIB Y BEpIIMHAX TEOAOJITHOTO XOAY
MOBHUM NMPUHOMOM 33 METOJIMKOI0, BUKJIa/IeHOO0 B 1. 3.3.4., 3.3.6.(auB. 1.p. Ne 3);
3aMucH B )KypHa,

— BUMIPIOBAHHS BEPTUKAJIBHUX KYTIB Y BEPIIMHAX TEOAOJITHOTO XOAY (JIUB.
a.p. Ne 3 1. 3.3.5., 3.3.7); 3anucu B )XypHas,

— BUMIPIOBaHHSI JOBXHH CTOPIH XOAY 3€MJIEMIPHOI0 CTpPIUYKOK abo
JAaJIEKOMIpOM BIJIMOBIIHOI TOYHOCTI B MPSMOMY 1 3BOPOTHOMY MOPSIAKY (IMB.
mp. Ne 2 m. 2.3.1., 2.3.2); 3anucu B )KypHa;

— TOIepeAHs TMepeBipka pe3yibTaTiB BUMIPIOBaHb, MEpeBIpKa KYTOBOI 1

JHIAHOI HEB'A30K, OPIBHIHHS 3 HOPMAaTUBHUMU 3HAUYECHHSIMH.

4.3.2. O64ucII0BaIbHA 00POOKA TEOI0TITHOIO X0y

Meta 00poOKM pe3ysbTaTiB MOJBOBUX BHUMIPIOBaHb MpPH MPOKIAJaHHI
TEOJOJITHOTO X0y — OJIep>KaHHsI KOOPJAUHAT MOro BEpIIUH. BUXiAHUMU JaHUMU €
BUMIPSIHI Y BEpIUIMHAX XOJIB TOPU30HTAIbHI KYTHU, TOPU3OHTAIBHI MPOKJIATAHHS
CTOpIH IUX XOJIIB 1 JaHl MPUB’SA3KM /0 MYHKTIB JEPXKABHOI UM MICIIEBOI MEpexi
(mUpeKIiitHUN KyT OJHIET 3 CTOPIH).

Pe3ynpTaTn 3MOMKM  3aKpUTOro  (3aMKHYTOrO) TEOAOJITHOTO  XOIy
OTIPaIbOBYIOTh y TaKiil MOCIIIOBHOCTI.

1. TIlepeBipsitoTh JKypH&JIM TIOJBOBUX 3HOMOK; BHUMIPSHI KyTH 1
TOPU30HTAJIbHI POKIIAJaHHS 3aHOCATH J10 Ta0m. 4.1.

2. BusHaualoThb KyTOBY HEB’SI3Ky 3aMKHYTOTO TEOJOJITHOTO XOIy SIK
PI3HUIIIO CYMH BUMIPSTHUX KYTIB 1 TEOPETUYHOI CyMU KYTIB:

fo=3Bo—73 fr (41)
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Br = 180°(n — 2) (4.2)
Jie N — YKiCII0 KYTIB Y TOJIITOHI.
3100yTa HEeB’s13Ka HE TOBUHHA MIEPEBUIITYBATH JTOMYCTUMOI HEB  A3KH:
f5 < fpron = 1,5tVn (4.3)
1e t — TOUHICTh BUMIPIOBAHHS KYTIB.
ko ymoBa (4.3) BUKOHYETBhCSI, Tpeba 3B’s13aTH KYTH TE€OJO0JIITHOTO X0y M
IPUBECTH iX J0 TeopeTU4yHoi cymu. [[s mboro g0 KOXKHOTO KyTa Tpeba J0/aTu
nomnpaBKy f4/N 31 3BOPOTHUM 3HAKOM 3 TouHicTIO 0,5'.
JInst KOXKHOi CTOPOHM TEOJOJITHOIO XOAY pO3pPaxOBYIOTh JAMPEKIINHI 1
TabnuuHi KyTu. Ha puc. 4.1. HaBeZieHO cXxeMy MOJITOHY, Ha SIKIM TOKa3aHO 3B'S30K
MK KyTaMU HOBOPOTY TEOJOJITHOTO X0y, BUMIpSHUMHU crpaBa (Bnp) 3a X0m0M

MOJIITOHY, Ta TUPEKIIHHUMU KyTaMHu.

Ay)l—lll

A}“,ll =1

Xp—m

II

dy—; Oy

Puc. 4.1. Cxema noJnirony
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Tabnuys 4.1.

7KypHaJ Teox01iTHOI 3HOMKH

Howmep Bumipsmmii Burpapnennit | JQupekmivianii | Tabmraamii | ['opu3oHTaNbHA HpHPOUICHI KOOPAMHAT, M Koopmunaru, m
KyT, . obunciene BUIIPABIICHE X y
TOYKH HompasKu KyT KyT KyT BiJICTaHb, M Ax Ay Ax Ay
1. 135°23' 135°23' 1162,13 8728,07
+0,05 -0,01
333°25' 26°35' 187,35 +167,54 | -83,74 | +167,59 | -83,75
+0,5
2. 81°13.5' 81°14' 1329,72 8644,32
+0,06 -0,02
72°11" 72°11" 225,84 +69,11 | +215,00 | +69,17 | +214,98
+0,5
3. 142°33.5' 142°34' 1398,89 8859,30
+0,04 -0,01
109°37' 70°23' 156,65 -52,60 | +147,55 | -52,56 | +147,54
+0,5
4. 103°51,5' 103°52' 1346,33 9006,84
+0,08 -0,02
185°45' 5°45' 271,37 -270,00 | -27,19 -269,92 | -27,21
5. 76°57' 76°57" 1076,41 8979,63
+0,08 -0,01
288°48' 71°12' 265,73 +85,64 | -251,55 | +85,72 | -251,56
1. 1162,13 8728,07

34




3. BuszHauaroTh AUpPEKIiiiHI KyTH CTOPIH TEOJOJITHOTO XOAy. SIKIIO 3a7aHuid
TUPEKIINHUNA KYT MOYAaTKOBOi CTOPOHU 01-2, TO AUPEKUIMHUN KyT 1HIIOI CTOPOHH
MO>KHA BU3HAYUTH 3 BUPA3Y

a2-3 = A2-1 — Bnp = @1-2 + 180° — Bup2 (4.4)

[Tpu BUMipsiHOMY JIBOMY KYTi TUPEKIIHHUI KyT

Ay—3 = Q1 + Pip = @12 +180° + [, (4.5)

SIkmo 3 po3paxyHKiB 3a HMMHU (GOpMylaMy 3HAYEHHS AUPEKLIHHOTO KyTa
o6inbiie 3a 360°, Bix Hporo Tpebda BimuATH 360°, a AKio Bia emHe — qoaatu 360°.

Bkazanum criocobomM MokHa OOYMCIMTH JAMPEKIINHI KYyTH BCiX cTopiH. Jlns
KOHTPOJTIO TICHsT OOYUCICHHS (ih.1 OCTAaHHBOI CTOPOHU BU3HAYAIOTH AUPEKIIHHUNA KYyT
MIOYaTKOBOI CTOpPOHHU. 30iraHHsg 3J00yTOro 3HAYEHHS 3 BUXIJHUM CBITYUTH IIPO
MPaBUJIBHICTh PO3PAXYHKIB YCIX AUPEKIIINHUX KYTIB.

Tabnuuni kytu (pymMOM) BU3HAYAIOTH BIAMOBIJHO JO0 BKAa31BOK, BKa3aHUX B
m.1.3.5 (muB. n.p. Ne 1).

4. OOYHCITIOIOTh MPUPOILIEHHS KOOPJAMHAT YCIX TOYOK TEOAOJITHOTO XOy.

[IpuporieHHs: KOOpIMHAT TOUOK BU3HAYAIOTH 32 (PopMyiaMu:

Ax1-2 = di- T
X1-2 1-2C0Sx 1o (4.6)

Ayi—2 = d1—zsinocT1 ) (4.7)

ne di., — Topu30OHTabHA BiJICTaHb JiHIT 1-2, M.

[Ipu uboMy HEOOX1AHO BpaXOBYBATH 3HAK MTPUPOIIECHHS.

5. TlepeBipsitoTh TOYHICTH MOJHLOBUX BUMIPIOBaHb. [[J151 3aMKHYTOTO MOJITOHY
TEOPETUYHI CYMH MPHUPOIICHb KoopauHaT Ax 1 Ay nopiBHIOIOTH 0, TOOTO 3HAYCHHS

TCOPECTUUHUX MOXHOOK BI/IMip}OBaHB MalOTh CTAHOBUTH

fr=2Ax =0, fr=3>Ay =0 (4.8)
X T y T
i=1 i=1
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Uepez HETOYHICTH BHUMIPIOBaHb KYTIB 1 BifcTaHeld (aKkTUUHI HEB’SI3KU
BIJIPI3HSAIOTHCS BiJl TCOPETUUHUX 1 CKJIATAIOTh:

fx=2XAxi, fy=ZAy: (4.9)

AOCOTIOTHY NiHIHHY HEB’SI3KY BU3HAYAIOTh 3 (POPMYJIH:

f=Vﬁ*ﬁf (4.10)

BignocHa miHiliHa HeB’s3Ka (BIAHOIICHHS aOCOIOTHOI JIIHIMHOT HEB S3KH 0

nepumeTpy P) He mOBMHHA NEPEBUILYBATH JOIYCTUMOIO 3HAYECHHS:

ot (4.11)
P~ 2000

JJis1 HeCITPHUSITIMBUX YMOB BUMIpIOBaHb TPUAMAIOTh:
ro v (4.12)
P~ 1000

SAxmo ymoBu (4.11) 1 (4.12) BUKOHYIOTBCS, TO MEPEXOJUMO JI0 VB SI3KU
MPUPOLIEHb KOOPAMHAT OKpeMO 1o abcuucax 1 opauHatax. [lompaBky /uisi KOKHOI 31

CTOpPiH BU3HAYAIOTh MPOMOPIIHHO T qoBKuHI d; BiAHOCHO TiepumeTpa P:

f

Uni = p di (4.13)
fy

Unyi =;di

ITicist IbOTO BHKOHYIOTH YB’SI3KYy MPUPOIICHb KOOPAWHAT IUISIXOM BBEJICHHS
BIJIMOBIAHUX TOMPABOK 3 MPOTHJICKHUM 3HAKOM JI0 paHille OOYUCIEHUX 3HAYCHb

IPUPOILEHB:
Ax'1 = Ax1 + (—Uax1) (4.14)
Ayl = Ayl + (—UAyl)

6. BuzHayaroTh KOOPAMHATH BEPILUH TE€OIOJIITHOTO XOIY:

X2 =X1+ Axt' (4.15)
Yo=Y1+ Ay/
JIJIs. KOHTPOJIIO IMICIIs BH3HAYEHHS KOOPAWHAT OCTAHHBOI TOYKH OOYHMCIIIOIOTH

KOOPJAMHATH MMOYATKOBOI IEPIIOT TOYKHU.
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4.3.3. IloOynoBa moJiirony B Mmacmraoi

Ha apkymii manepy OyayroTh CiTKy 31 cTopoHoro kBaapary 10 cm. OGupatoTh
Macitad. 3a JOMOMOTrOK ITUPKYJIS 1 MacITaOHOI JIHIMKM Ha IJIaH HAHOCATH 3a
KOOpJIWHATaMU MYHKTU TEOJOMITHUX X0iB. [IpaBUiIbHICT MOOYJ0BH KOHTPOIIIOETHCS
BUMIPIOBAHHAM BIJICTAHEW 1 KyTiB MDK KOKHOIO Maporo myHKTiB. IloTiM Ha miaH
HAHOCSTHh CHUTYallil0, KOPUCTYIOYHCHh MOMEPEYHHUM MacimTaboM i TPaHCIOPTHPOM.
[Toka3yroTh IOUPEKIIAHI KyTH, BHYTPIIIHI KyTH, TaOJW4YHI KyTH, MPUPOILICHHS

KOOp/IMHAT.

4.4. Ilpuxnag o0poOKuU pe3y/ibTATiB BUMIPIOBAHb T€OI0JITHOTO XOAY

JUist BUMIpSIHUX 1 HaBeieHUX y TabJ1. 4.1 KyTiB 1 IOBKHH CTOPIH T€OJO0JIITHOIO
XOJly OOYMCIUTH KOOPAMHATH YCIX MYHKTIB LBOTO XOAY, SIKIIO B1JIOMI KOOpAWHATH
Touku 1: X1=6271162,13 m; Y1=4428728,07 m.

[Topsimok BUKOHAHHS POOOTH TaKUH.

OOUYHCITIOEMO CyMY BUMIPSIHUX 1 TEOPETHUYHUX KYTIB, (PAKTHUHY i TONMyCTHUMY

KyTOBi HeB’s13ku 3a (4.1), (4.2), (4.3):
5
Y e = 135°23"' + 81°13,5' + -+ + 76°57' = 539°58,5'
1
B =180°(5 — 2) = 540°

fp =539°58,5'—540°00' = —0°01,5'

fpnon = 1,5+1-V5 = 0°03,3'
3BakalouM Ha Te, 110 YMOBa (4.3) BUKOHY€THCS, KYTOBY HEB’SI3KY PO3KHUIAEMO
Ha Tpu KyTu 1o +0,5' 1 3anucyeMo BumpaBieH1 KyTH (auB. Tadu. 4.1).
JIJist HA0YHOCTI 1 KOHTPOJIIO MPABUIBHOCTI OOUUCIEHHS AUPEKIIHHUX KYTIB Ha
MIJIMETPOBIIl B MacTadbi HeoOXiHO MOOYyBaTH MOJITOH, BAUKOPUCTOBYIOUH 3aaH1

KYTH 1 JOBXHHH CTOPIH MOYMWHAIOYH 3 MEPIIOT 3a1aHO1 TOUKH.
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J1is ipaBMX BUMIPSIHUX 33 XOJ0M PyXy BHYTpIIIHIX KyTiB 3a (4.4) BU3HaUae€Mo
TUPEKITIAHI KYyTH 1HITUX CTOPIH:
a2—3 = 333°25' + 180° — 81°14" = 432°11" = 72°11’
az—4 = 72°11" + 180° — 142°34" = 109°37’
Jlns  pemtu  CTOpiH  PO3PAaxXyHKH TMPOBOJMMO aHAJOTIYHO. PesymbraTth
3anucyemo B Taon. 4.1.
Po6uMo nepeBipKy NMpaBUIILHOCTI PO3PAXYHKIB TUPEKIIIMHUX KYTIB:
a1—2 = 288°48' + 180° — 135°23" = 333°25’
3a dopmynamu (4.6) i (4.7) 00YHCITIOEMO MPHUPOILECHHS KOOPAMHAT MiX
Toukamu 1 12:
Ax1-, = 187,35 cos 333°25" = 187,35 cos 26°35' = 167,54 m
Ayi—2 = —187,35sin 26° 35" = —83,74m
JIJist pemti CTOpiH YUCENbHI 3HAUYEHHS MPUPOIICHh KOOPJIUHAT BU3HAYUMO
aHAJIOTIYHO 1 PE3yJIbTaTH 3aHeceMO 110 Tab. 4.1.
3a popmynamu (4.9) BU3HAYAEMO:
fx=YAxi =-0,31; f, =Y Ay; = +0,07.

AOcomoTHY JiHIHHY HEB 13Ky BU3Ha4aeMo 3a popmyitoro (4.10):

f=v0,312 + 0,072=0,32 .
Busnayaemo BigHOCHY HeB 513Ky (4.11) 1 MOpiBHIOEMO i 3 JOMYCTHUMOIO:
f_ooo032 _ 1 _ 1

P 110694 3460 2000

HepiBHicTh BUKOHY€ThCS. Po3KHMIaeMO HEB’SI3KM  MPOMOPIINHHO JOBKUHAM

cTopiH 3a Gpopmynamu (4.13):

—U,31

=_ "~ +-187,35=-0,05iT1.nx.

Ax1-2 110694
0,07 .
= -187,35 =+0,01 i T.1.
Ay1=2  1106,94

Po3paxoByeMo BumpaBjieHi MpUpoIeHHs 3a (hopmyJioro (4.14):
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Ax,' = 167,54 4+ 0,05 = 167,59

Ay, = —83,74 — 0,01 = —83,75

Cyma BuUIpaBlIieHUX IPUPOIICHb JOPIBHIOE HYJICBI.
Po3paxoByeMo koopanHaTH TOYOK 3a (hopmytoro (4.15). ITix yac po3paxyHKy
KOOPAWHAT TIEPIIi TPU TUPPH BUKITIOIAEMO:

X2 =1162,13 + 167,59 = 1329,72 m;

Y, =8728,07 — 83,75 = 8644,32 m.

Pemty koopauHaT OOYMCIIOEMO aHAJIOTIYHO 1 PE3YJIbTaTH 3aHOCUMO /10 TaOJl.

4.1. BukoHnyeMo nepeBipKy.

4.5. BucHoBKH

Y BUCHOBKaX OIIHIOETHCSI TOYHICTh PE3y/IbTaTIB BUMIPIOBAHHS 1 OOUUCIICHHS.
4.6. 3anuTaHHSA VI caMolepeBipKu

1. 1o Take 3iiOMOYHE OOTPYHTYBaHHS?

2. Y sKil TTOCHIIOBHOCTI MPOBOAATH POOOTH 3 MPOKJIATAHHS TEOMOTITHUX
X0J11B?

3. Sk 3M1HCHIOETBCS KOHTPOJIb IMTOJILOBUX POOIT?

4. Sk oOUYMCIIOITH TUPEKUIHHI KyTH KOXKHOI 13 CTOPIH TE€OJOJIITHOTO XOAY,
KOOPJIMHATI HOTO BEPIINH, KOPUTYIOTh MIAPAXyHKN?

5. SIk mepeBipsAOTh TOUHICTh PO3PAXYHKOBUX pOOIT?
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JIABOPATOPHA POBOTA Ne 5

BUBYEHHSA bY/1OBU HIBEJIIPIB, 3ACBO€HHSA TEXHIKH
HIBEJIIOBAHH4, ITPOBEJIEHHSA 1103 1OB’)KHBOI'O TEOMETPHYHOI'O
HIBEJIIOBAHH

Meta poOoTH — BUBUMTH OyIOBY ONTHYHUX 1 €IEKTPOHHHUX HIBENIpIB, OCBOITH

TEXHIKY HIBEIIOBaHHS, BUKOHATH MEPEBIPKHU HIBEIipa, 03HAMOMHUTHUCS 3 METOIUKOIO
MPOBEICHHS TO3/0BKHBOTO TEOMETPUYHOTO HIBEIIOBAHHS, HAOyTH HaBUYOK

KaMmepasbHO1T 0OpOOKH pe3yabTaTiB HiBEITIOBAHHS.

5.1. 3aBpanHs no poodoTi

5.1.1. O3HailoMHUTHCS 3 KOHCTPYKIIEID ONTHYHUX 1 E€JIEKTPOHHUX HIBENIPIB.
BuBunTHy npru3HaYeHHS] OCHOBHHUX CKJIQJIOBUX YAaCTHH, OCBOITH TEXHIKY BCTAHOBJICHHS
1 HaBeJICHHS HIBENIIpa, YNTAHHS BIJIJIIKIB 32 PEHKOIO.

5.1.2. BukonaTu BCTaHOBJICHHS HiBEJIipa y poO0YE IMOTOKCHHS.

5.1.3. Bukonatu nepeBipkH HiBelipa, 3HANTH BETMYNHY MTOXUOKH.

5.1.4. TlpoBecTu HiBEMIOBaHHSA IUISSHKA TpPacud CHOCOOOM «HIBEJIIOBAHHA 3
cepenuHn». BuzHaunTu abCOMIOTHI BIAMITKH TIKETIB 1 MPOMDKHUX TOYOK. 3pOOUTH

MTOCTOPIHKOBHUI KOHTPOJb.

5.3. YeraTrkyBaHHA i NPUJIAAM 1J151 BAKOHAHHS po00TH

Hiemnip, mTaTuB, HiBelipHa peiiKka, IPOTOKOJI poOOTH.

5.4. 3aranbHi noJjoxenns. [locaitoBHICT BUKOHAHHS PO0O0TH

5.4.1. bBynoBa HiBeJIipiB i HiBeJIIPpHUX peiiok
Jlns BU3HAYEHHS BHUCOTH TOYOK MICIIEBOCTI BIJIHOCHO NPHIHATOI BIIJIIKOBOI
NOBEPXHI, & TaKOX JJii BCTAHOBJIEHHS PI3HMII BUCOT MIXK OKPEMHMH TOYKAMH

BUKOPHUCTOBY€ETHCS HIBENIOBAaHHS. ICHYe KibKa METOJIB HIBEJIOBAaHHS, HalyacTille
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3aCTOCOBYEThCSl B 1HXKCHEPHIN MpaKTHUIll OUIbII TOYHE T€OMETPUYHE HIBEIIOBAHHS,
AK€ MPOBOIUTHCS] TOPU3OHTAILHUM BI3UPHUM IIPOMEHEM, OJIEP>KaHUM 3a JOTIOMOTOI0
HiBeJipa.

['onoBHUMHU CKJTQJIOBUMH YacTHHAMH ONTHYHOTO HiBemipa SouthNL-20 e
30poBa Tpyba 2, kpyriaui piBeHb 9 1 miAcTaBKa 5 3 MIWOMHAMU TBUHTaMu 4
(puc. 5.1). Insg momepenHbOi YCTAaHOBKHM BEPTHUKAJIBHOI OC1 HiBellipa B MPSMOBHCHE
MOJIO’KEHHSI BUKOPUCTOBYETHCS KPYTiuil piBeHb 9. TouHe BCTaHOBIEHHS BI3UPHOI OC1
TpyOM B TOpU3OHTAJIbHE IMOJOKEHHS 3A1MCHIOETHCSA 32 JOMOMOTOI0 aBTOMATHYHOTO
KOMIIEHCATOpa KyTa Haxuiay. Pi3KkicTh 300pa)k€HHSI CITKM HHUTOK OJEpPKYIOTh
MMOBOPOTOM JIONTPIMHOIO KUIbLA OKyJsipa 7, a PI3KICTh 300pa)K€HHS PEUKU —

MMOBOPOTOM MaxoBHUYKa 1 (hOKYCYIHOUOTo MPUCTPOIO.

Puc.5.1. Ontuunmnit HiBemip SOUthNL-20: 1 — dokycyrounit rBuHT, 2 — 30pOBa Tpyda, 3 —
TOPU3OHTANBHUN JIMO, 4 — MiIHOMHI TBUHTH, 5 — MiJICTaBKa, 6 — Bi3Up, 7- OKYJSIp, 8§ — MPOTUTIAIIOBE
Kible, 9 — kpyrmmil piBeHb, 10 — rocTupoBouHi rBUHTH, 11 — ropu3oHTaNbHUI HaBIAHUN T'BUHT,
12 — roctupoBouHi mWMIbKH, 13 — HiBemip, 14 — Keiic I NepeHOCKH.

EnexkTponni HiBenipm — 1e cydacHi OararoyHKIIOHAJIbHI T'€0JE3UYHI
Npwiaad, 1Mo CyMmimawTh ¢yHKIID BHCOKOTOYHOTO ONTHYHOTO  HIBEINIipa,

€JIEKTPOHHOI'O  3amaM’SITOBYIOUOr0 MPHUCTPOK0 1 BOYJOBAHOTO MPOTrPamMHOrO
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3a0€3MeueHHs] i1 OOpOOKM OTPUMaHMX BHMIpIOBaHb. EJEKTpOHHI HIBENipH

BumyckaroTbes pipmamu Sokkia, Topcon, Trimble, Leica (puc. 5.2).

@

Puc.5.2. 30BHIIHIN BUTIIA] €JIEKTPOHHUX HIBEJIPIiB

BoHn XapakTepu3yroThCsl BHCOKOIO TOYHICTIO BH3HAYCHHS TIEPECBUIICHD
(0,3...2 MM Ha | kM moxBiifHOTO X0ay). Yac BHUMIpIOBaHHA TaKHUMH HiBelipaMu
CKJIaJla€ MEHIIIe 3 CeKYyH/I, Jllalma30H JaIbHOCTI BUMiproBadb — 1,6...100 m.

bynosa enekrponnoro HiBenipa Sokkia SDL1X HaBenena Ha puc. 5.3.

Puc. 5.3. Enexrponnwmii HiBenip Sokkia SDL1X: 1 — pyuka, 2 — kpemanbepa, 3 — KJaBiaTypa,
4 — knaBilia BUMIpIOBaHb, 5 — MiAHOMHI TBUHTH, 6 — MiJCTaBKa, 7 — KiJbIE MEPECTAHOBKHU JTiMOa
TOPU3O0HTAIILHOTO Kpyra, 8§ — MO TOPH30HTAIBHOTO KpyTa, 9 — pa3iiom IJIsl MAKITIOUYEHHS KaOero,
10 — IK nmopt ans nynsra JAK, 11 — okymsp, 12 — ekpan, 13 — Bizup, 14 — xunblie GokycyBaHHS
300pakeHHs Bi3upy, 15 — kpyrauii piBeHb, 16 — a3epkano piBHs, 17 — rOpu30oHTaNBHI HaBIAHI
TBUHTH, 18 — BIACIK /IS MiJKIIOYEHHS 30BHIMIHIX MPUCTPOIB mam’siTi, 19 — kpuiika 6arapeitHOro
BizICIKY, 20 — 06’ ekTHB, 21 — Bluetooth anTena, 22 — kinbiie GoKycyBaHHS CITKH Bi3Hpa.
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Puc. 5.4. Hisenipna peiika AGR4

B xommuiekci 3 HIBeIIpoM IS
HIBEJIOBAHHA  MICIIEBOCTI  3aCTOCO-
BYIOThCSl HiBenmipHi peiiku. [lupoke
3aCTOCYBaHHS oOTpumanu 3-, 4-, 5-
METpPOBI  TEJECKOIMIYHI  aJIOMIHIEBI
peiiku. HiBemipHi peliku JBOCTOPOHHI.
Onna cTopoHa pelikM Mae IIaNIKoBI
MOIUIKK YE€PBOHOTO 1 YOPHOTO KOJIBOPY,
HaHeceH1 3 iHTepBasioM 10 MM.

MiniMeTpoBa mIKajga 3 LIHOKO
NnoAiIKu 1 MM Ha 3BOPOTHOMY OOIIi J1a€
MO>KJIUBICTh OLIBIIT TOYHOTO
BUMIPIOBaHHA  IE€peBULIEHb.  Peiiku

KOMILJICKTYIOTBCA piBHHMH 1 YOXJIaMH.

5.4.2. BcTaHoBJIeHHS HiBeslipa y po0oue NmoJ0:KeHH s

BcraHoBiieHHS 1 TOPU30HTYBaHHSI HiBeJipa 3A1MCHIOIOTh HACTYITHUM YHHOM.
[IITaTuB BCTAaHOBJIOIOTH TAKUM YWHOM, II00 TOJIIBKA INTATUBY OyJia MPUOIU3HO
ropu3oHTadbHOI. [Ipwiiag BCTAHOBIIOITH HA IITATUB 1 MIIHO 3aKPITUIIOIOThH
CTAHOBUM TBUHTOM. [IpHBOJSATH MyXUpelb KPYIJIOro piBHS HiBEIIpa B HYJIb-IIYHKT:
CIOYaTKy JBOMA MiAMOMHMMH T'BUHTAMHU BUBOJSTH PIBEHb HAa CEPENIMHY, 00EpTAI0UH

iX B IPOTUJICKHUX HAMPSIMKaX, MOTIM TPETIM TBUHTOM KOPEKTYIOTh HOTO TMOJIOKEHHS

(puc. 5.5).
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Puc. 5.5. BcraHOBIEHHS KPYTJIOTO PiBHS
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TodyHe BCTaHOBJICHHS Inprujiaagy B T'OPHU30OHTAJIBbHC IIOJOXCHHA 3,[1i1>iCHI-0€TBC5[

ABTOMATH4YHO 34 JOIIOMOI'OI0 KOMIICHCATOpPA KyTa HaAXHITY.

5.4.3. BukoHaHHS epeBipoOK i IOCTHUPOBKM HiBeJIipa

1. IlepeBipka KpYrJioro piBHsi: BiCb KPYyTJIOrO piBHS Ma€ OyTH MapayieIbHOIO
BEPTUKAJILHIN OC1 00EpTaHHS IHCTPYMEHTA.

Jl7is BUKOHAHHS I1i€1 TepeBIpKH HEOOXITHO: BCTAHOBUTU KPYTJUH PIBEHb MIXK
JBOMA MiIHOMHUMH TBUHTAMH 1, IOBEPTAIOUN iX y NPOTUIIEKHUX HAIpsiMaX, BUBECTU
MyXUpelb PiBHSA B HYJIb-IIYHKT; TOBepHYTH 1HCTpyMeHT Ha 180°. [lyxupens nmoBuHeH

3QJIMIIUTHUCS B LUEHTPI1 piBHA (puc.5.6).

Puc.5.6. llepeBipka Kpyriaoro piBHs
[Ipu HeBUKOHaHHI yMOBH (puc. 5.7, moy.2) HEOOXITHO 3POOUTH FOCTHUPOBKY.
JIist 1bOrO, TOBEpPTaOYM MITHOMHHUI TBUHT, 3MIIIYIOTh MyXUPEIh Ha IOJOBHHY

BiaxuieHHs (mon.3) Big weHtpy piBHsS (1). Jlpyry mMOJOBUHY BIAXWUJIEHHS

BUIMPABJISAIOTH 32 JOMIOMOTOI0 FOCTUPOBOYHUX TBUHTIB. [IepeBipKy MOBTOPIOIOTE.

\

Puc. 5.7. [IpoBeieHHS1 FOCTUPOBKH KPYTJIOTO PiBHS
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2. IlepeBipka NpaBWIBLHOCTI BCTAHOBJIEHHS CiTKM HHUTOK: BEpPTHKaJIbHA
ciTka Mae OyTH mapasenbHa OCl HiBemipa.

[Ticast BcTaHOBJIECHHS HiBeNipa Ha BiacTai 25...30 M y 3aXUIIEHOMY BiJl BITPY
MICIIl MiJIBICHTH HAa TOHKOMY IIHYpi BHCOK 1 CYMICTHUTH HOro 3 OJHHM KiHIIEM
BEPTUKAIBHOT HUTKHU. SIKIIO ApYyruil KiHEIb HUTKU BIIXOIUTH BiJ IIHYpa BUCKA HE
Ooubmr sk Ha 0,5 MM, TO yMOBY BHUKOHaHO. Y MpOTHIEKHOMY BHUMNAAKy Tpeba
BIZIUIUTH OKYJIAPHY YacCTUHY TpPyOHW, MOCIAOUTH TBUHTH, SKUMHU MPHUKPIILTIOETHCS
CITKa JI0 KOPIyCy TpyOH, 1 TOBEPHYTH CITKY B MOTPIOHIN OiK. {151 KOHTPOJIIO 1110 /110
Tpeda MOBTOPUTH, MICIIS YOTO CITKY 3aKPIIUTH 1 IPUTBUHTUTH OKYJISIP.

3. IlepeBipka roJiOBHOI reoMeTPpUYHOI YMOBH: BiCh HWIIHIPHUYHOTO DPIBHS
Mae OyTH mapayielibHa BI3UPHIH OCl.

JI71s1 BUKOHAHHS 111€1 IEPEBIPKU HEOOX1AHO BCTAHOBUTH 1HCTPYMEHT MPUOTIU3ZHO
nmoceperHI MK JABOMa Toukamu 4 1 B, po3ramoBaHuMu Ha Biacrani 50-70 M ojHa
B ofHOI (puc. 5.8, a). B Toukax A4 1 B BCTaHOBIIIOIOTHCA HIBENIpHI peiiku. bepyTh
BIJUTIK a1 3a peiikoro A i Bimmik D1 3a peiikoro B. Ilpu 11bOMy THEpPEBHUIIECHHS MK
TOYKAMH CTAaHOBHTD:

Ah = a —b1.

Jlasi BCTaHOBIIIOIOTH IHCTPYMEHT Ha BijcTaHi 1-2 M Bif petiku 4 (puc. 5.8, 0) i
OepyTh BiJIIK az 1O peiit A 1 Bifytik by mo petitii B. SIKI0 BUKOHYETHCS YMOBA:

(a2 — b2) — (a1 — b1) < 3MmmM,

TO IHCTPYMEHT He MOTpeOy€e FOCTUPOBKHU.

Puc. 5.8. Cxema nepeBipKu T0JIOBHOI F€OMETPUYHOI YMOBH HiBellipa
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Skmo yMoBa HE BUKOHYETHCS, HABOAATH TPyOy Ha peiiky B, BIAIUISAIOTH
OKYJISIpHY YaCTUHY TpyOHU 1 FOCTHPOBOYHHMMH I'BUHTAMH BCTaHOBJIIOIOTH BILIIK D3 Ha

peiiii B: bs=ay- Ah. [IoBTOPIOIOTE BCi IIYHKTH, IIOKU YMOBa He OyJie BUKOHAHA.

5.4.4. IlpoBeaeHHs1 MO310BKHBOI0 FeOMETPUYHOI0 HiBeJTHOBAHHS

B nporieci HiBemoBaHHS Tpacy po30MBaIOTh HAa OKpPEMi IMKETHU 3 BIJICTaHIMHU
MK HUMH 60 a6o 100 M. HiBentoBaHHS Tpacu IPOBOJSTH CIIOCOOOM «HIBETFOBAHHS 3
cepenuam». [lim dac HiBemOBaHHI Tpacu 3B'SA3yr0Yl TOYKH (IKETH) BHU3HAYAIOTH 3
KOHTpOJIEM, TOOTO TEPEBUIICHHS MK HUMHU BH3HAUYalOTh JBIYl - 32 YOPHOIO 1
4epBOHOIO pelkamu. [IpOMIDKHI TOYKH, SIKI BCTAaHOBJIOIOTHCA B MICISX TEPETUHY
penbedy Ta 1HIIMX XapaKTEPHUX TOUKaX, IO HE 301raloThCs 3 MIKETaMU, HIBEIIOIOTh
onuH pa3. KOHTpPOAbL yChOro HIBENIPHOTO XOJy BHUKOHYETHCS IOJBIMHUM
HiBEJIIOBAHHSIM.

[lopsimok mpoBeneHHS TMOJBOBUX pOOIT 1 ONpaliOBaHHSA PE3yJbTATIiB
BHUMIPIOBaHb MIPOBOJISAT Y TaK1i MOCIIIOBHOCTI.

1.3anoBHIOIOTh XKypHaAJI T€OMETPUUHOIO HiBeMtOBaHHs (Tadum. 5.1.). V rpadi 1
KypHaJy 3aliCYyIOTh HOMEp CTaHIlli, y rpadi 2 — HOMEpH MIKETIB 1 MPOMIKHUX TOUYOK.

2. BcranoBmiroroTs HiBenip mocepenuHi Mix pernepoM R 1 mikerom 0. BizyroTh
TpyOy HiBemipa 31 cTaHiii 1 Ha peliky, BCTAaHOBJICHY BEPTUKAJIbHO Ha TOYKY R
(puc. 5.9), Bucota sikoi Bigoma (Hgr = 153,611 M), 6epyTh 3a1Hii BIIUTIK 32 YOPHOIO
pelikoro @'y = 615 MM, 3a yepBoHOIO peiikoro a'"1=5304 mM, 3anucyrTh B rpady 3
tabu. 5.1. [ToTim Bi3yrOTh Ha peiiKy, BCTaHOBJIEHY B To4Ill 0, OepyTh nepeaHii BiIIIK

3a 4YOpHOI peiikoro b';= 1645 MM, 3a 4epBOHOIO pelikoro D"1=6333 MM, 3aIUCYIOTh

y Tpady 4.
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153,062

Hs

Puc. 5.9. Cxema MMO3A0BXXHBOI'O TCOMCTPUYIHOI'O HiBEIIOBAaHHS

3. He 3HiMaroum HiBesipa 31 CTaHI[li OOYUCIIOIOTh MEPEBUILIEHHS M1 TOUKaMH

R 10 3a ¢popmyrnoro:
hi'=a — b1 = 615 — 1645 = —1030 mwm, (5.1)
1
h'l' = a"l— b1 = 5304 — 6333 = —1029Mmm,

i 3anucyroTh B rpady 6 (Tadm. 5.1).
OOUYMCITIOIOTh PI3HULIIO TEPEBUINECHb 1 MOPIBHIOWOTh 11 3 JOMYCTUMUM

3HAYCHHSIM:
Ah = h'l— h"1= —1030 - (—1029) = —1MMm < 3 MM. (5.2)

Piznung mixk 3100yTUMU 3HAYEHHSIMU HE TNepeBuiye £3 MM, Tomy B rpadi 7
3aMUCYIOTh CEpeaHE 3HAUYCHHS:
, ., _10: .
_h Hh (=1030) + (—1029)

1 2 2
3 OKPYTJICHHSM J10 TapHOTo 3Ha4YeHHs: h = -1030 mm.

= —1029.5 MM (53)

OOpobOka mMae TMPOBOIUTHCA HA CTaHINIi BiJipa3y MICHS 3HATTS BIIJTIKIB. SKI0
PO301KHOCTI MEPEBUIIYIOThH AOIYCTUMI, TO BUMIPIOBAHHS TOBTOPIOIOTD.

Tak camMm0 BUKOHYE€ThCA 3MOMKa 1 IEpBUHHA OOpOOKa pe3ynbTaTiB 3HOMKU Ha
cTaHIii 2. 3a HaIBHOCTI MPOMIXKHOI ToukHu Bimmik (b+ = 681 Mm) GepyTh 32 YOPHOIO

periKkor0, BCTAHOBJICHOO Ha I11i TOYIIl, 1 3alUCYIOTh Yy Tpady 5.
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/KypHaJj reoMeTpU4YHOIO HiBeJIOBAHHS

Tabnuys 5.1.

Homep | Homep Bigniku 3a peiikoro [lepeBu- | Cepenni | I'opuzonT | AGCOIIOTHA
CTaHIli | TOYKH 3aHi | TIEpeHi | MPOMIKHI | IIEHHS | IIEpEeBU- IHCTpY- BiJIMITKa
(mikery) a, b, b+ h', h", | menns MEHTa H, m
MM MM MM MM h, MM Hi, m
1 3 4 5 6 7 8 9
1 R 615 153,611
5304 1030 1 080
0 1645 -1029 152,581
6333
2 0 481 152,581
5169 -2970
+20 681 -2970 153.062 152,381
-2969
1 3451 149,611
8138

4. Ha xoXHI! CTOPIHIIl BUKOHYIOTh KOHTPOJIb, JIJISI YOTO MiJCYMOBYIOTh 3aJH1
BIJUTIKH ) a (YOpHI Ta 4epBOHi) — 3a rpadoro 3, mepeaHi BTk Y b — 3a rpadoro 4 i
nepeBUIeHHss Y N — 3a rpadamu 6 i 7. 3m00yTi pe3ynbTaTd 3alKMCYIOTh Y KiHII
Ta0uIll (Ha KOXKHIM CTOPIHII).

[Tpu mpaBUIBHUX PO3pAXyHKAX MA€ BUKOHYBATHCS YMOBA!

Za—Zb Zh,—Zh”
— =3 h.
2 2
5. AHaAJOTIYHO BUKOHYIOTH 3MOMKY 1 00pOOKY pe3yibTaTiB 3MOMKH 3BOPOTHUM

(5.4)

X070M. 3arajibHy HEB'S3Ky TIEpEBHUINCHb Yy MPSAMOMY 1 3BOPOTHOMY xomaax fy
MiIPaxOBYIOTh Bifpa3y Ticis 3aKiHYEHHS TMOJbOBUX pOOIT. 3HAUCHHS HEB'SI3KU
(pi3HHUI MIXK BUMIPSHUMH 3HAYCHHSAMHU Y N 1 TCOPETUYHOIO CYMOIO Y NT) HE MOBHUHHA
NIEPEBUIITYBATH JIONYCTHUMOI BEJIMYMHU, SIKA JUTSI TEXHIYHOTO HIBEIIOBAHHS CTAHOBUTH:

fhaon = iSO\/Z
a0o

fh pon = 10\/”
ne L — noBkuHa X0y, KM; N — YKCIIO CTAHIIIN y XO/Il.
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kim0 HiBeIOBaHHS TMPOBOAWIOCS MPSMUM 1 3BOPOTHUM XOJOM (TOJBIHHE

HIBEJIIOBaHHS), TO

fn=2> hup — > hss
[Ipu BukoHaHHI YMOBU fr< fn jon BUKOHYIOTH YB'SI3Ky HIBEJIPHOTO XOXYy, SKa
MOJIATaB y PO3MOJAUIEHHI HA BCl MEPEBUIICHHS HEB’SI3KU fn/N 31 3BOPOTHUM 3HAKOM.
[TompaBKy OKPYTIIIOIOTH 3 TOYHICTIO 10 1 MM.
[TyHKT 5 BUKOHYETBCS Y TIEP10JT T€OIE3UIHO1 MPAKTUKH.
6. OGUHUCITIOIOTh a0COMIOTHY BiAMITKY TOYKH 0 BiTHOCHO BiZIOMOi1 aOCOTIOTHOT
BiAMITKH Hg 32 dhopmyiioro:

Ho = Hr + h1 = 153,611 + (—1,030) = 152,081 m. (5.5)
3anocarts 110 rpadu 9 (Tadin. 5.1). AHANIOTIYHO PO3PAXOBYIOTH a0COJIIOTHI BIIMITKH
BCIX 1HIIIMX IMIKETIB.

[Ticnst po3paxyHKy OCTaHHBOI BIAMITKHA MEPEBIPSAIOTH 3arajbHE MEPEBUIICHHS

MIXK KIHIIEBUMU TOYKaMHU. J{J1s IbOTO BUTIAKY

Hi — Hp = 149,611 — 153,611 = —4,000m = Y h (6)

7. Jlmga KOXHOI CTaHIlli, J€ € TMPOMDKHI TOUYKM (Hampukiaa, CTaHLis 2),
OOYHUCITIOITh TOPU30HT I1HCTPYMEHTa Ta aOCONIOTHI BIAMITKM IMX TOYOK 3a
dbopmynamu:

H; =Ho+a=152,581+ 0,481 = 153,062 wm, (5.7)
Ho+20 = Hi — b+ = 153,062 — 0,681 = 152,381 m. (5.8)

OTpuMaHi pe3ynbTaTH 3aHOCATH A0 Tadwul S.1.

5.5. BucHOBKH

VY BHUCHOBKax BKa3yIOThCSl BHUSBJIEHI MOXHOKH, iX PO3MIp, HOPIBHIOIOTHCS 3
JOITYCTUMHUMH 3HAYECHHSIMU.
5.6. 3anuTaHHA I caMonepeBipKU

1. IIlo Take HIBETIOBAHHS, SIK1 ICHYIOTh CITIOCOOU HIBEIIOBAaHHS?
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2. SIxi BU 3Ha€TE TUIHU HIBEIIPIB, iX MPU3HAYCHHS?

3. Ha3BiTh OCHOBHI CKJIQJIOBI YaCTUHU ONTHYHOTO 1 €IEKTPOHHOTO HiBEIIpiB.
Sxa pi3HHIS MK HUM#A?

4. Ha3BiTh MOCIIJOBHICTh BUKOHAHHA TIepeBipok HiBemipa SouthNL-20. ¥V yomy
MOJISITAE X CYTHICTH?

5. 5Ik BUKOHY€ETBCS KOHTPOJIb 32 TOUHICTIO HiBEIIOBAHHS?

6. Ski TuTH HIBETIPHUX PEHOK BUKOPUCTOBYIOTHCS JJIsl HIBEITIOBaHHS?

7. SIx 00YHCITIOIOTH A0COITIOTHI BIIMITKH TIKETIB?

8. Illo Take TOPU3OHT IHCTPYMEHTA, K HOr0 O00UMCIIOITH? SIK OOYUCITIOIOTH

a0COJIIOTHY BIIMITKY MPOMIKHOT TOUKHU?

JIABOPATOPHA POBOTA Ne 6

TAXEOMETPHUUYHA 3MMIOMKA.
CKJAJIAHHS TOINOTPA®IYHOTI O IIJIAHY

Meta DO6OTI/I — BHBYUTH MCTOIUKY BHUKOHAHH:A TaXGOMeTpI/I‘{HO'l' 3ﬁOMKH,

HAOyTH HABUYOK KaMepaJbHOi OOpOOKH pe3ynbTaTiB 3HOMKH 1 MMOOYyI0BU
TONOTPa(piYHOrO IJIAHY.
6.1. 3aBgaHHs no poodoTi

6.1.1. [IpoBecTH AOKJIAIHY TAXEOMETPUUHY 3HOMKY JUISTHKA MICIIEBOCTI.

6.1.2. [IpoBecTn 0OpOOKY PE3yNbTATIB TAXCOMETPUUHOI 3HOMKH. BU3HaumTH
TOPU30HTAJIbHY JOBXKUHY, IEPEBULIEHHS, ADCOTIOTHI BIIMITKH TOYOK.

6.1.3. 3a oTpuMaHUMHU JaHUMU NOOYAYBATH TOMOTpapiyHUMN IJIaH AUITHKA

MICIIEBOCTI.

6.2. YcTraTKyBaHHs1, NPUJIAau i MaTepiaau 1Ji1 BUKOHAHHS Po00TH

TeonmomiT-TaxeomMeTp, MITATUB, HIBETIPHA pelika, BUCOK, MipHA CTpivKa.
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6.3. 3arajbHi nosno:xenHs. [lopsiok BUKOHAHHA POOOTH

TaxeomeTpuyHa 31i0MKa — OJMH 3 BUIIB Ha3eMHOI TonorpadiqyHoi 3HOMKH, 110
BUKOHYETHCS 3a3BHYail HA HEBEIMKUX IUITHKAX MICIIEBOCTI 3 METOI0 OTPHMAaHHS
IJIaHIB KPYITHUX MacIITa0iB sl IHKCHEPHUX BUIIIYKYBaHb 13 300paKeHHSAM CUTYaIlii
1 penbedy.

3iloMKa BKIIIOYA€ TPU OCHOBHI OIepallii: CTBOPEHHS 3MOMOYHOT0 Ie0A€3UYHOTO
OOTpYHTYBaHHsI, BAKOHAHHS caMO1 3MOMKH 1 KaMepaJibHI poOOTH.

B sikoCcTi 31IOMOYHOTO OOTPYHTYBaHHS TaxXxCOMETPHUYHOI 3MOMKH MPUUMAIOTH
TEOJO0JIITHO-TAXEOMETPUYHI XOJW. 3HWOMKY IIpEIMETIB, KOHTYpiB 1 penabedy
MICLIEBOCTI TPOBOJATH MOJSPHUM CIOCOOOM, a BIAMITKM TOYOK BH3HAYAIOThH
TPUTOHOMETPUYHUM HIBEIOBAaHHSIM. BcCi BHMIpIOBaHHS BUKOHYIOTH IIPH OJIHOMY
HaBEJIEHH1 30pOBOi TpyOU mpuiaay Ha peiky. [ImanoBe mosiokeHHsT peMKOBOI TOUKU
BU3HAYAIOTh BUMIPIOBAHHAM BIACTaHl JAJIEKOMIPOM 1 B3ATTAM BIJJIIKY IO JIMOy
TOPU30HTAJILHOTO KPYTy TaxeoMeTpa, 10 OPIEHTOBAHMUN Ha MOYATKOBUU HAMPSIMOK.
[lepeBuilieHHsT BU3HAYAIOTH 32 KyTOM HaXMIIy 1 BIICTAHHIO /IO TOYKHU.

[Tepen mouaTkom 3i10MKHM BUKOHYIOTH BC1 OCHOBHI ITEPEBIPKU TaXeoMeTpa.

6.3.1. Ilopsaaok npoBedeHHsT MOJbOBHX POOIT mig 4Yac BHUKOHAHHS
TaXeoOMeTPUYHOI 3HOMKHU

1. BCTaHOBIIOIOTH TaxeoOMETp HaJl TOYKOK 3HOMOYHOTO OOIPYHTYBAaHHS
(manpuknan, Touykowo /) 1 IPUBOAATH WOTO B poOOYE MOJOKEHHA. 3a JOMOMOTOIO
HIBEJIIPHOT PEHKH BUMIPIOIOTH BHUCOTY IHCTpyMeHTa i. Pe3ynbTar 3amucyroTh B
KypHaJI TaxeOMeTpUIHOT 3ioMkH (Tab:1. 6.1). [l crpolleHHs HACTYIMHUX 00YUCIICHb
PEKOMEHIYEThCS BiIMIYaTH BUCOTY MpUJIaay [ Ha Peilll 1 B MOJANbIIOMY Bi3yBaTH
TpyOy Ha LI10 BIAMITKY.

2. HaBogsath TpyOy Ha OAHY 3 TOYOK 3HOMOYHOTO OOIpYHTYBaHHS (HAPUKIIA,
Touky /I) cnouatky npu nonoxenHi KII, notim npu nonoxenni KJI. bepyTs Biatiku

0 BEPTUKAJIBLHOMY KpPYTY 1 3amHCyIOoTh B *kypHau (tadu. 6.1, koi. 4). BusHauarotsb
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MicCIle HYJIS BepTHUKaJIbHOrO Kpyra (auB. J.p. Ne 3 (m. 3.3.5)) 1 3anucyroTh ioro B
KypHaJ TaX€OMETPUYHOI 3MOMKH (Tadun. 6.1, Koi.5).

3. OpieHTytoTs J1IMO TOPU3OHTAIBHOTO Kpyra Ha TOYKy [/ 3HOMOYHOrO
oOrpyHtyBanHs mpu mojoxkeHHi KJI. Jlms mporo cymimaroTh BiUTIKOBHH 1HIIEKC
aNiaid 3 HYJIbOBUM IITPUXOM JIMOA TOPU30HTAIBHOIO Kpyra, 00epTaioud 30pOBY
TpyOy HAaBKOJIO OCI MpH 3akpiruieHoMy JIiMO1 1 BIAKpiruieHid amimamal. [ami
3aKPITUTIOIOTH aTiIaTy, BIAMYCKAIOTh JIIMO 1 BI3yIOTh 30pOBY TpyOy Ha 0OpaHy TOUYKY.
[Ticnst mporo M6 3akpimIorTs. Ha mkanmi giM0a ropu30HTaILHOTO Kpyra MOBHHHO
oytu: 0°00'. B nanoMy moJioKE€HH1 JUIsi BUMIPIOBAHHS KYTIB Ha CTaHUISAX JOCTATHBO
BIIKPINUTH ajifaay, HaBECTH 30pOBY TpyOy Ha peWlKy 1 B34TH BIIJIIK IO
TOpPU30HTAJILHOMY Kpyry. BcCl moganbiin BUMIpIOBaHHS MPOBOASTHCS MPHU MOJIOKEHHI
KJL

4, Ha xoxHIf cTaHII OrJIAal0Th JUISHKY 3MOMKH, BHSIBIISIOTH XapaKTEpHI
TOYKHU CUTYaIlli 1 pesbedy — perikoBi Touku. [1i1 yac 3OMKHU cuTyallii peiKoBl TOYKU
pPO3TalIOBYIOThCSI HAa BCIX MOBOPOTAaX KOHTYpY, MiJ Yac 3WOMKH penbedy — Ha
XapaKTEepPHUX TOUYKaxX penbedy (Ha MIIBUIEHHSAX, TOYKAX MEPETHHY CKaTy 1 T.1.).
PeiikoBl TOYKM MalOThb HACKpI3HY HyMepalll0 Ha BCIM AUISHII BIJ MEPIIOi 0
OCTaHHBOI CTAHI].

5. B mporieci BUMiproBaHb MOCIIIOBHO BCTAHOBJIIOIOTH PEWKY Ha BC1 HAMIYEHI
Touku. [Ipu Bi3yBaHHI Ha peWKYy BEPTUKAIbHY HHUTKY CITKA CyMIIIAIOTh 3 BICCIO
pelKH, a TOPU3OHTAIBHY — 3 METKOIO, 1110 BIANOBIAA€ BUCOTI PUIALY.

Bianiku 6epyTh B HACTYMHIM MOCTITIOBHOCTI:

- TI0 TOPU3OHTAIBHOMY KpyTY (3 TouHicTIO 710 1") (muB. 11.p.Ne3 11.3.3.4);

- TI0 BEPTUKAIBHOMY KpyTy (3 TouHicTIO 710 1') (muB. j1.p.Ne3 1. 3.3.5);

- 1o najekoMipy (3 Tounictio 10 0,1 M) (muB. J1.p.Ne2 1. 2.3.2).

Pe3ynbratu cioctepekeHb 3aUCYIOTh B TAXEOMETPUUHUIM KypHAaJI BIATOBITHO

B Kou1. 2, 4, 3.
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KypHaua raxeoMeTpU4HOI 3HOMKH

Tabnuys 6.1.

Howmep Bimmiku Micre Kyt I'opuzon- | IlepeBu- | A6co- IIpu-
TOUYKHU 3a 3a 3aBEpTU- | HyIs | HaxXwily | TaJbHa IIEHHS JTIOTHI MiTKa
TOPU30H- | AaJeKO- | KaJbHUM MO v BiACTaHb h, m BIAMITKH
TaIbHAM | MipOM Kpyrom d, m H, M
KPyTroM D JI
1 2 3 4 5 6 7 8 9 10
Cranmis |
JIimM0 opientoBanwuii Ta craniito Il mpu KJI, i=1380, H=176,16
TTpu KIT
I 61°14' -1°22'
ITpu KJI
I 0°00' 139,2 1°24' 0°01' 1°23' 139,2 3,36 179,52
1. 17°05' 53,1 -0°25' -0°26' 53,1 -0,40 175,76 | crexka
2. 42°15' 72,0 -3°00' -3°01" 71,8 -3,78 172,38 | mexa
ropoay
3. 103°26' 39,1 -3°04' -3°05' 39,0 -2,08 174,08 - -
4, 144°11' 53,9 -3°01' -3°02' 53,8 -2,85 173,31 - -
I 0°02'

6. B mporieci 3iioMKH TapayieNbHO 3 MOJBOBUM >KYPHAJIOM CKJIAJIA€ThCS a0puC
(cxemaTUyHE KPECHEHHsI IUISHKUA MICIIEBOCTI) Jig KOXKHOi craniii (puc. 6.1). Ha
abpuci MOKa3yloTh IMOJOKEHHS CTaHIII, HAMPSIMOK HA CYMDKHI TOYKH 3MOMOYHOTO
OOIPYHTYBaHHsI, pO3TalllyBaHHS PEHKOBUX TOYOK, 00 €KTU 3HOMKH. AOpPHC TOBHHEH
JaTH TIOBHE YSBJICHHS MPO MICIIEBICTh 3MOMKH SIK MO CHTYaIlii, Tak 1 Mo penbedy.

Howmepa pelikoBUX TOYOK B >KypHaJIl 1 Ha aOpHCi MOBUHHI CITIBIAAATH.
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Puc. 6.1. AGpuc TaxeoMETPUIHOIT 3HOMKH IS cTaHIil |, opieHToBaHO1 Ha cTaHITito 11

7. Tlo 3akiH4eHHI POOIT Ha CTaHIli NI KOHTPOJIO TPyOy 3HOB BI3yIOTh Ha
MMOYATKOBUI HANpsIMOK, OEpyTh BLIIIK 1 3amUCylOTh y rpady 2. Po3xomxeHHS 3
MOYAaTKOBUM 3HAYEHHSM HE MOBUHHO TepeBuliryBaT 3'. [Ipu OLIBIINX PO3XOIKEHHIX

CIIOCTEPEKEHHS Ha CTaHI1i TOBTOPIOIOTb.

6.3.2. O0poOKa KypHaJIy TAXeOMeTPHYHOI 3i1OMKH

O6poOKy XypHaTy TaXEOMETPUUHOI 3HOMKH TTOUMHAIOTH 3 TIEPEBIPKH 3aIUCIB B
MOJIbOBUX JKypHaJIax 1 abpucax.

Po3spaxyHKu s KOXHOI CTaHINI MPOBOASITH B HACTYITHOMY TIOPSAKY,
pe3yJbTaTH 3alUCyIOTh B Ta0. 6.1.

1. Po3paxoByroTh MicCIie HYJISI BEpTUKAIBHOTO KpyTa 3a (hOpMYJIOHO:
_A+l (6.1)

2

3anucyroTh pe3yibTaT B KoJ. 5 Tabu. 6.1.
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Po3paxoByroTh KyTH Haxwity (BEpTUKaIbHI KyTH) JJIS MIKETY 1 KOXKHOT TOUKH
cTaHIIii 3a hopMyIor0:
Y =J1—-MO (6.2)
Pesynpratu 3anucyroth B Koji. 6 tadn. 6.1. Micue Hyns 1 BepTHKalIbHI KyTH
BH3HAYAIOTh 3 TOYHICTIO 1.
2. BuzHauaroTh ropu3oHTaJIbHE 3aKIaJaHHs JTiHIHN 32 PopMyIioro:
nmpu 9 > 2° d=D"cos¥ (6.3)
npud <2° d=D
Pesynbratu 3anmucyroTs B rpady 7 tadm. 6.1.
3. TlepeBuIIeHHS] MK CTAHIIIEIO 1 PEHKOBOIO TOYKOIO BU3HAYAIOTH METOJOM
TPUTOHOMETPUYHOTO HiBeNtOBaHHs (puc. 6.2) 3a GopMyJioro:
h=d-tgd+i—-V,
1€ i — BUCOTA IHCTPYMEHTY; V — BIJIJIIK 32 PEUKOIO.
OckulbkM B TMpoLIECl BUMIPIOBaHb 30pOBY TpyOy HaBOASATH HA BHCOTY
IHCTpYMEHTY i, To0TO V=i, hopMmyJia MpUiiMe BUTIISA:
h=d-tg?. (6.4)
[TepeBumenns Bu3Ha4aOTh 3 TouHiCTIO 0,01 M. Pe3ynpTaTn 3ammcyroTs B

KoJ1. 8 Tabum. 6.1.

Puc. 6.2. Cxema TpUroHOMETPUYHOTO HIBETIOBAHHS
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4. Po3paxoByrOTh a0COJIIOTHI BIAMITKH PEHKOBUX TOYOK 32 (POPMYIIOLO:

H; =HCT+hi (65)
ne He; — abcomoTHa BiIMITKA CTaHIIIi, 3 KO BEACThCS CIIOCTEPEKEHHS, M; h; —
MIEPEBUIIICHHS MK CTAHIIIEIO 1 PEHKOBOIO TOYKOIO.

AOCOIIOTHI BIIMITKM PEHKOBMX TOYOK BHM3HaudarTh 3 TouHicTio 0,01 M.

PesynbTaTu 3anmucyroTs B koi1. 9 tadi. 6.1.

IIpuxiax po3paxyHky ejieMeHTIB TAXeOMeTPUYHOI 3HOMKH
[TpuBoguMo mpukiag 0OpoOKH pe3yabTaTiB TaXEOMETPUUHOT 3HOMKH AJis
JIaHUX, HaBeJeHuX B Tal. 6.1.

Miciie HyJIsl BEpTHKAILHOTO KpyTa Bu3HadaeMo 3a popmyiioro (6.1):
1°24" — 1°22'
MO = = 0°01’
2

KyTn Haxmiry peiikoBHX TOUOK BU3Ha4aeMO 3a popmyiioro (6.2):

91— = 1°24" — 0°01" = 1°23’
Y1-1 = —0°25' — 0°01' = —0°26" i T.1.
["opu3oHTaNIBHE 3aKIaIaHHs BiIOBITHUX AUISTHOK BU3HaYaeMo 3a (6.3):
di-n = Di-n = 1392 M [91-n = 1°23' < 2°]
di-z = 72,0 - cos?2(—3°01) = 71,8 M [¥i—2 = |—3°01'| > 2°]
1T.1.
ITepeBunieHHs MK CTaHII€O / 1 peMKOBUMHM TOYKAMH PO3PaXOBYEMO 3a
dbopmyoro (6.4):
hi-n = 139,2 - tg1°23’ = 3,36 Mm;
hi-1 = 53,1 -tg(—0°26") = —0,40 m; i T.1.
AOCOJIOTHI BIIMITKH PO3paxoByeMO 3a popmysioro (6.5):
Hy=176,16 + 3,36 = 179,52 m;
H,=176,16 + (—0,40) = 175,76 m; i T.1.
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6.3.3. Ilo0ynoBa TonorpagiuHoro miany

[lobynoBa TtomorpadiuHOTO IJIaHYy MOXKE 3IIACHIOBATHUCA 32 JOTOMOTOIO
rpadiunoi nporpamu AutoCad abo poOUTHCS BpY4YHY 3a JIOMOMOTOIO0 KPECISIPCHKUX
npuiaaiB. IlobymoBa TomorpadiuHOoro IUiaHy AUISHKH MICIEBOCTI  BKIIFOYAE:
noOy/0By KOOPAWHATHOI CITKM, HAHECEHHS Ha IJIaH TOYOK TEOJOJIITHOTO XOIy,
noOy/oBa KOHTYPIB MICIIEBOCTI 3a pe3yslbTaTaMd TaXEOMETPUYHOI 3HOMKH,
MIPOBEJICHHS TOPU30HTANIEH 1 0POPMIICHHS TUIaHY.

[lnan TaxeomeTpuuHOi 3WOMKHM CKIadaroTh B Macmrabax 1:500 — 1:2000.
Bucoty nepepisy npuitMaioTh B 3asiexHocTi Bif penbedy 0,5 a6o 1,0 m.

[Topstox oGy 108U TOMOTpadiyHOrO IIIAHY:

1. Ha mnwucti kpecnspcbkoro mnamepy ¢opmary A2 abo A3 OyayroTh
KOOPJIMHATHY CITKY 31 cTOpoHOI0 KBajipaTy 10 cm. [loOynoBaHy CiTKy HNiANUCYIOTH 1O
ocsix X 1 ¥V y BIANOBIAHOCTI 10 pO3TalllyBaHHA AUISIHKY 1 MaciiTaly miany. [louaTok
KOOpJIMHAT OOUPAIOTh TAKMM YUHOM, 100 AUISHKA 3HOMKH PO3MICTUIIACS Y LIEHTPI.

2. Touku 3HOMOYHOTO OOTPYHTYBAaHHSI HAHOCATHh HA IUIAH 32 KOOPJAMHATAMH.
[lepeBipsitoTh MOBXKUHU JiHIA. P0301XHICT, HE MOBUHHA mnepeBuiyBaTtd +0,3 M.
Toukn TaxeoMeTpUyHOTO XOAY 3’ €AHYIOTh TOHKMMU JiHisiMU. [loOynoBaHe mraHoBe
OOTPYHTYBaHHSI CIY>KUTh OTIOPOIO Il HAHECEHHS KOHTYPIB MICIIEBOCTI 1 PEHKOBHX
TOYOK.

3. 3 KOXKHOI CTaHIIii 3a JOMOMOTOI0 TPAHCIIOPTHUPA 1 JTIHIMKN HAHOCATH HA TUIAH
3HATI PEMKOBI TOYKM 3 BUKOPUCTAHHAM JaHux Ta6m.6.1 (kon. 2, 7). KoxHy TOUKy
MiANUCYIOTH (B YMCENbHUKY BKa3ylOTh HOMEpP TOYKH, Y 3HAMEHHUKY — ii BUCOTY). 3a
[IMMU TOYKaMH HAHOCATHb CHUTYaIlil0 1 MepeBipsAr0Th 3a abpucom. Ilicias HaHeceHHS
cuTyarii Bci€i OUIIHKU Tpeba 3poOuTh 3BIpKYy 3 MicieBicTio. O0’€KTH 3HOMKH
BUKPECITIOIOTH B YMOBHUX 3HaKaX YOPHUM KOJIbOPOM.

4. TlobynoBy penbedy MICHEBOCTI 3AIHCHIOIOTH CIIOCOOOM I1HTEpIOJALIl 3a

JIOTIOMOT OO JIIHIMHOT nTaneTKku. CrovYaTKy HAaHOCATh BOJIOPO3/ILITH, JIOMIMHY 1 HAPSAM
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ckaTiB. BHCOTHI TOukM Ha JUIAHKax O€3 NEeperuHiB 3 €JHYIOTh 1 Ha JIHISIX
IHTEPIOIOBAaHHSAM BiJIMIYalOTh BUCOTH TOPU3OHTAJIEH /IS 3a/1aHOT BUCOTH TIEpEPi3y

h. 3’emHyrouM TOYKM 3 OJHAKOBHMH BIMITKaMH IUIABHOIO JIHIEIO, JICTAIOTh
ropu3oHTaii. ['opu3oHTanmi  HAHOCATHP  KOPUYHEBUM  KOJHOPOM,  BIAMITKH
TOPU30HTAJNICH 3amUCYIOTh B PO3pUBaX TOPU3OHTANCH, TpPH I[BOMY Bepx U
NOBUHEH OyTH CHpsMOBaHMM B OiK MigBUINEHHS MicueBocTi. OdopMIleHHS IUIaHy
3MIACHIOIOTh y BIJAMOBIAHOCTI /10 YMOBHHMX 3HAaKiB Juig TomorpadiyHuX TIJIaHiB

Mmacitady 1:500.

6.4. BUCHOBKH

VY BHUCHOBKax BKa3ylOThb T'OJIOBHI pe3ylbTaTH POOOTH, OLIHIOIOTh TOYHICTh

PO3paxyHKiB, MIATBEPHKYIOTh JOCTATHICTh 3J00yTOT TOUHOCTI.

6.5. 3anuTaHH 1)1 caMmonepeBipKu

1. Sxi Bumu TomorpaiuHUX 3MOMOK 3aCTOCOBYIOTH JJISi OTPUMAaHHS
TONorpapiyHUX IJIaHIB 1 KapT?

2. B yomy nonsirae cyTh T€00MITHOT 3HOMKH? SIKi B 3Ha€TE CIOCOOU 3HOMKH
OAPOOHIIH?

3. B yomy nonsirae cyTh TaxeoMeTpUUHO1 3i0oMKH? UM BOHA BiJIPI3HIETHCS Bl
TEOJOJITHOI?

4. B sK1i OCIIJOBHOCTI MPOBOAUTHCS 0OpOOKa pe3ysIbTaTiB TaXeOMETPUYHOI

3MOMKH 1 10Oy 10Ba TonorpadivyHOro miany?
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JIABOPATOPHA POBOTA Ne /

HIBEJIIOBAHHSA TPACH.
MNOBYIOBA NO31OBKHBOI'O ITPO®ILJIIO TPACH

Meta pobotH — HaOyTH HaBUYOK KaMepallbHOI OOpOOKM pe3ynbTaTiB

HIBEJIFOBaHHS, MNOOYJ0BH TO3/I0BKHBOIO MPOQUII0 Tpach, BH3HAYCHHS 00 €MIB

3eMJISTHUX POOIT.

7.1. 3aBaaHHs mo poooTi

7.1.1. TlpoBectu 0OpoOKYy pe3yJbTaTiB HIBEIIOBAHHS Tpacu 3a 3aJlaHUM
Bap1aHTOM, BU3BHAUUTHU a0COJIOTHI BIIMITKHY MIKETIB 1 IPOMI)KHUX TOUYOK.

7.1.2. 3a 3m00ytumu pe3yabTaTamMu OO0poOKM moOymyBaTH (GaKTUYHUIA
(dopHMil) 1 mMpoekTHUH (YepBOHMI) Mpodull 3a7aHOI AUISTHKKA Tpacu. BuszHauuTu
YEpBOHI 1 CHHI BIIMITKH.

7.1.3. Bu3HauuTU TOJOBHI MapaMeTpu KpuBOi, MOOYyAyBaTH KpUBY, BUHECTHU
MIKET Ha KPUBY.

7.1.4. BuzHauut 00’ €MU 3eMJISTHUX POOIT.

7.2. 3arajbHi nojao:xenus. [lopsiiok BUKOHAHHA Po6OTH

7.2.1. O6poOka pe3yabTaTiB HiBeJIOBAHHS TPacH

B mnpomeci monpoBUX poOIT i Yac MPOBEACHHS HIBEIIOBAHHS Tpacu
3aITOBHIOIOTH JKypHAJI TEOMETPUYHOTO HiBEIIOBaHHS (Tadi. 7.1), 1e BKka3ywTh HOMEpa
CTaHIlI{, HOMEpa MIKETIB, 3aJH1 1 MepeaHl BIUIIKA 3a PEHKOI0 B KOKHOMY MIKETI 1
BIJUTIKM y TPOMIDKHHMX TOYKax. [[ani mpoBoasTh 0OpOOKY pe3ynbTaTiB HiBEIIOBAHHS
Tpacu 3rigHo M. 5.4.4 (nuB. js.p. Ne 5): BU3HAUalOTh MEPEBUILNCHHS MIXK MIKETaMH,
TOPU30HT THCTPYMEHTA, aOCOJIOTHI BIAMITKM MIKETIB 1 MPOMIXHUX TOYOK. POOISITH

NOCTOPIHKOBHI KOHTPOJIb. Pe3ynbTaTu po3paxyHKiB 3aHOCSTH 10 Taodi. 7.1.
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7.2.2. Tlopsinok moOy10BH NMO310BKHBOT0 NMPodiio Tpacu

1. BuOuparoTh mMacmrad 1 BIAMITKH YMOBHOTO TOPH30HTY. [ OpH30OHTaIBHHIA
Mmacitad 6epyth 1:2000 mist mHiBenmipHoro xoay 1 km 1 1:1000 — g xomy 500 wm;
BepTUKaIbHUNA MacmTad — BigmoBigHo 1:200 1 1:100. YMOBHMIM TOPH3OHT CJif
BHOpaTH TakuM, MO0 HaHIKYa Todka mpodimto, Oyia po3mileHa BUIIE 3a JIIHIIO
TOpU30HTY Ha 3...6 CM; BIIMITKa TOPU30HTY Mae OyTu kpaTHOIO 10 M.

2. P030MBarOTh CITKY M1 MOOYI0OBU MO3M0BKHBOTO TIpodinro. CiTka OyayeThes
HUOKYE 3 JIIHII0 YMOBHOTO TOPU30HTY 1 CKIIQJA€THCSA 3 IEB'SITH TOPU30HTAIBHUX Tpad
(puc. 7.1).

3. Ha ocHOBi XypHaidy MO3JI0BKHBOTO HIBEIIOBAHHS PO30MBAIOTH MIKETAX 1
3aMoBHIOKOTH rpadu 7, 8. Y cboMiii rpadi BKa3yrOTh BIJICTaHb JO MPOMIKXHUX TOYOK.

4. BrnucyroTs y rpady 6 aOCONIOTHI BIIMITKM MIKETIB 1 MPOMIXHUX TOYOK
(4opH1 BiAMITKH) 3 Ta0. 7.1, okpyrmBIIM iX 10 1 cM.

5. Ha miHii yMOBHOro ropu3oHTy y BHOpaHOMY MacmiTalOl BIJMOBIIHO [0
rpadu 7 poOASATH BIAMITKH MIKETIB 1 MPOMI)KHUX TOYOK (3aCIUKH), 3 HUX OIYCKAIOTh
NepPHEeHIUKYJIApU, Ha SKUX Y MacmTabdl BiAKIaTar0Th YOPHI BIAMITKH. 3'€THABIIH
OTPUMaHI TOYKH IPSIMUMHU YOPHUMU JIHISIMH, Oy1yIOTh YOPHUN TPOPLIb.

6. 3amoBHIOOTH Tpady 2 - miaH Tpacu. KoHTypu Ha TutaHi W TMO3HAYEHHS
MICIIEBHX TMPEAMETIB 300pakaTu 3araJIbHOMPUHHATUMU TONOrpadiYyHUMU YMOBHUMU
3HakaMu. Y rpadi 1 citku npodiito 3p0OUTH HaNKCH, K1 BKa3ylOTh XapaKTep IPYHTY.

7. HaHOCATh MpOEKTHY YEpBOHY JIiHIIO Ha mpodunb Tpacu. [Ipu mpomy ciif
BUXOJIUTHU 3 TAKUX MIPKYBaHb:

00'eM 3eMJISIHUX POOIT MOBUHEH OyTH MIHIMAIbHHM;

00'eMr BHIMOK Ta HACWITIB Ha BCbOMY MpOdiial MatOTh OyTH MPUOIU3HO
PIBHUMU;

HaxuJ MPOEKTHOI JIiHIT HE MOBUHEH MEPEBUIIYBATH 3aJaHOTO (IJIs 3al113HUIII

18-40 %o, mocetiaux gopir — 60-180 %eo).
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7KypHaJ1 reoMeTpU4HOr 0 HiBeJIIOBAHHA

Tabnuys 7.1.

Homep | Homep Bigniku 3a peiikoro [epeBu- | Cepenni | ['opuszonT | AGCoIIOTHA
CTaHLIl | TOYKH 3aJIHI | TIEpEe/HI | MPOMIXKHI | IIEHHA | IEPEBH- | 1HCTPY- BIJIMITKA
(mmikera) a b b+ h', h" HICHHS MEHTa H
h Hi
1 2 3 4 5 6 7 8 9
1 R 615 ] 153,611
5304 1030 -1030
0 1645 -1029 152,581
6333
2 0 481 152,581
5169 -2970
+20 681 -2970 153,062 152,381
-2969
1 3451 149,611
8138
3 1 1330 _ 149,611
6017 327 -328
2 1657 -329 149,283
6346
4 2 1246 149,283
5934 566
+65 2412 563 -567 150,529 148,117
3 1812 148,716
6502
5 3 1021 ] 148,716
5709 239 =240
4 1260 -240 148,476
5949
6 4 2346 148,476
7034 252 +251
5 2094 +250 148,727
6784
—yp 42206 — 51971
za-2b - = —4882 MM
2 2
' " —=9765
LhALRT = —4882 MM
2 2

Y. h=—4884 mm

He — Hr = 148,727 — 153,611 = 4,884 m
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baxano, o0 nepexij B 10JaTHOTO YXUIIY JI0 BiI’€MHOTO ISl 3aJ113HUX JOPIT
MaB FOPU30HTANIbHY JAUISTHKY Tpacu He MeHII sik 100 M; yacTa 3MiHa HampsiMIB YXHWJIIB
HE PEKOMEHIYETHCHA.

[TouaTkoBy 1 KiHIIEBY BiJIMITKH MPOEKTHOI JiHIi (4acTo 1€ Micls MPUMHUKAHHS
710 3aJII3HUYHUX CTAHIlIN, 10 aBTOCTPAJM TOIIO) 3aJal0Th a00 BU3HAYAIOTh IpadhivHoO.

JIisi BU3HAuYeHHST MPOEKTHOrO0 Haxuily Tpeda po3risgaTd KijlbKa BapiaHTIB
PO3MIIIICHHSI TIPOCKTHOI JIiHII, HaHOCS4YM ii ojiBeM Ha npodins. Buxomsum 3
BUKJIaJICHUX BUMOT BUOpPATH Kpalluid BapiaHT, JiHIIO HABECTH YEPBOHUM KOJIbOPOM.

8. 3a mpodinem rpadgidyHO BH3HAYAOTH PIZHUITIO BIIMITOK IMOYATKY 1 KIHIIA
BiZIpi3ka depBOHOI JiHIT JaHOro KyTra Haxwiay h (M) 1 BIiANOBIAHE 3HAYCHHS
TOPHU30HTAILHOTO 3akiagaHHsa 0 (M) i BU3HAYAIOTh YXMJI I

n H_— Hp

K

= g9 == (7.)
d d

ne Hy', Hy' — BIAMITKH BIJIOBIHO MOYATKY 1 KiHII Bifpi3ka YEpBOHOI JiHII TaHOTO

KyTa Haxuiy, M.
Biapi3ku 4yepBOHMX JIIHIA 31 CTAIUM YXWJIOM a00 TOPU30HTANIbHI KPECHATh y

5-ii monoci citku. Ha BIAmoBigHINA AUISHII TPOBOJSATH JlaroHajb, SKa IOKa3ye
HaIpsIM YXHWIIy; HaJl JIIHIEIO YePBOHUM KOJIBOPOM MPOCTABIIAIOThH BIAMOBIIHUNA YXUI I,
T JIIHIEIO — TOBKHUHY JUITHKH d.

9. O6uuncOITh a0COMITHI BiAMITKH NMPOEKTHOI JiHii (YepBOHI BIAMITKH)
Hi' (M) 1St KOKHOTO MIKETy 1 KOXKHOI MMPOMIXKHOI (TLUTFOCOBO1) TOUYKHU. SIKIIIO YepBOHA
BIIMITKa IMOYaTKOBOi Touku H'yp 3amaHa, TO MpoeKTHA BiJAMITKA HACTYMHOI TOYKH
BHU3HAYAETHCS 32 (HOPMYIIOIO:

Hi = Ho +id, (7.2)

ne d — BiicTaHb MK BIAIIOBIIHUMH TOYKaMU, M.

3a00pOHSEThCS BU3HAYATH BIAMITKH TMPOEKTHOI JiHIT rpadiuyHo. ObOuncneHi

BIJIMITKH 3aIMCYIOTh YEPBOHUM KOJHLOPOM B rpady 4.
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10. BusHauaroth po6oui BigMiTKm h (M) SIK DPI3HHUIIO YOPHHX 1 YEPBOHUX
BIIMITOK Ha BIAMOBITHOMY MIKETi 1 IITFOCOBIM TOYII:
ho=H —H
0 0 0y (7.3)
hi=H —Hiir.n.
1
3a pob6oYMMH BiIMITKaMHU BHU3HA4YalOTh BHCOTY HAcHIy a00 TNIMOMHY BUIMKH.
Jlnig Hacumy po0Oodi BIAMITKH MUITYTh HAJl TPOEKTHOIO JIHIETO, 111 BUIMKH — Ti]] HEIO
3 TOJIaTHIM 3HAKOM.
11. OGYuCHIOIOTH BIICTaHb 10 TOYOK HYJbOBHUX POOIT X (M) JJIs1 KOKHOIO 3
MEPETHUHIB YOPHUX 1 YEPBOHUX JIiHIH (puc. 7.2) 3a hopmyIioro:
dhq 7.4
hi + h2

ne d — BijicTaHb Mi>K HAHOIMOKYUMU TOYKaMH, M; h1, h, — po6oYi BiIMITKH, M.

Biacranb 70 TOUOK HYJIBOBUX POOIT 3aMUCYIOTh y Tpady 3 CHHIM KOJILOPOM.

& MK 0+20

d=80 MK 1

Puc. 7.2. Cxema BU3Ha4eHHS BiJICTaHi JO TOUYKHU HYJIHOBUX POOIT

12. AOCOIOTHI BiAMITKH TOYOK HYJLOBHX PoOOIiT (CHHI BIAMITKH)
BU3HAYAIOTh AK 1 BIAMITKM IPOEKTHOI JiHII, — 32 PO3pPaxOBaHUMH BIJICTAHSAIMHU 1
YXWJIOM TpOeKTHOi JiHii. Hampuknan, mis TOYku HyIbOBHX poOIT A, aOCOMIOTHA

BIIMITKA BU3HAYACTLCS:

Ha = H+20 + ix. (7.5)
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Ipuxiax po3paxyHKy OCHOBHHX eJIEMEHTIB Tpacu
[TpuBO MO PO3PaxXyHOK OCHOBHUX €JIEMEHTIB TPACH IS IAHUX, HABEJACHHUX B
tabn. 7.1 i puc.7.1.

VX1 4epBOHOI JIiHIT JAaHOTO KyTa HaXHUJTy BU3HaYaeMo 3a popmysioro (7.1):

148,48 — 151,8

I = 277 = —0,012

AOGCOITFOTHI BIIMITKH MPOEKTHOT JIiHIT (YepBOHI BIIMITKH) PO3PAXOBYEMO 3a

dbopmynoro (7.2). dns Touok ITKO+20 1 IIK1 H' cTaHOBUTS:

H 20 = 151,80 + (—0.012) - 20 = 151,56,
+

H'1 = 151,56 + (—0.012) - 80 = 150,60.

Pe1rta To4oK po3paxoBy€eThCA aHAIOTTUHO.
3HaxoAuMO poOoUi BiMiTKH 3a hopmyJioro (7.3):
ho = 151,80 — 152,58 = 0,78,
h+20 = 151,56 — 152,38 = 0,82,
h:1 = 150,60 — 149,61 = 0,99 i T.x1.
Binacranb 10 TOUYKH HYJIBOBUX POOIT A4, 1110 3HaX0AUThCs MK Toukamu 0+20 11,

BijicTaHb MK sskuMu 80 M (puc.2), Bu3Hadaemo 3a popmyoro (7.4):
80-0,82

= =364
0,82 + 0,99

X4

AOGCOIIIOTHY BIAMITKY TOYKH HYJIbOBHX pOOIT A (CHHIO BIAMITKY) 3HAXOAUMO 32
dbopmyoro (7.5):
Hs=151,56+(-0.012) - 36,4 = 151,12.

7.2.3. IloOynoBa K0JI0BUX KpBUX. BuHeceHHs mikeTy HA KPUBY

J11st po30UTTS KOJIOBOI KPUBOi HEOOXITHO 3HAUTH TPH TOJIOBHI TOUKU KPUBOI:
MoYaToK KpuBoi /1, cepeanny kpuBoi Cy, 1 KiHelb KpuBoi Kip. KyT moBopoTy Tpacu
0 BH3HAUAIOTh HA MICLIEBOCTI B TOUIll TIOBOPOTY B Oe3mocepeiHiM BUMIPIOBAHHSIM,
pazaiyc moBopoTy R mpuitMaroTh B 3a1€KHOCTI BiJf TEXHIYHUX BUMOT 1 MICIIEBUX YMOB.

J171st po30OUTTS KpUBO1 BU3HAYAIOTH HACTYITHI MapaMeTpu (puc.7.3):
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— TaHI'CHC

0
T = Rtg _ (7.6)
2
— OlCeKTpHucy
1
B=R(____—1) (7.7)
cos6/?2
— noBXKUHY KpuBoi (yry AB'C)
TRO
K= (7.8)
180°
— JAOMIp
N =2T —K (7.9)
&/ Crly
vl
/’
~ f(’;
i B B, p
= 7
D/
17, R .
i g 0

Puc.7.3. Po301BKa TOJIOBHUX TOUYOK KOJIOBUX KPUBUX

[Ipu manyBaHHI Tpacu Ha MICIIEBOCTI yCi MIKETH PO30MBAIOTH CIIOYATKy Ha
TaHTeHcax (JJaMaHUX JIHIAX), a BIACTaH]1 BIAKIAIal0Th 3 YpaXyBaHHIM JOMipiB, TOOTO
miciis moyatky KpuBoi HacTynHui miket [1K4 BUSBUTBCS Ha TaHreHCI Ha BiAcTaHi |y

(puc.7.4) BiJ1 MOYATKy KPUBOI.
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Ikp

+300 |||_| |-< 3

Puc. 7.4. Cxema BUHecCeHHS MiKeTy 4 3 TAHT€HCAa HA KPUBY

JIJ1s1 BAHOCY IILOTO MMIKETY 3 TAHI'CHCA Ha KPUBY BU3HAYAIOTH JIOBKUHY KPUBOT K

BiJ mouaTky kpuBoi 1o [1K4 (k= l4) i Benmuunny kyTa o:

_ k- 360 (7.10)
21R
a TaKOX YMOBHI KOOPJIMHATH MIKETY 4 Ha KPUBI:
Xnxa = Rsing (7.11)
Vx4 = R — RCOSQD (712)

IIpukiaax po3paxyHKy napaMeTpiB KpUBOI i BUHECECHHS MIKETY HA KPUBY
3amaHo: TOYKa TOBOPOTY Tpacu B 3akpimieHa Ha BigMmiTii +425 M, KyT
noBopotry 0 cranoButh 50°, R — 100 M. OO4uCIIeHHsI MMapamMeTpiB MPOBOJUMO 32

dopmymnamu (7.6) — (7.9) y Takomy MOPSIAKY:
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50°

— TAHT€HC:
T =100tg - = 46,63 M
— JIOBXKHHA KPUBOI: K = 3,14-100 - 50° — 8722 m
180°
— MOYaTOK KPUBOI: [lp = 425 — 46,63 = 378,37 m
— KIHEIlb KPUBOI: K« = 378,38 + 87,22 = 465,59 m
— JIOMIp: 1 =2-46,63 —87,22 =6,04 M

Jiis Bunecenns [1K4 Ha kpuBY BU3Ha4aeMO JOBXKUHY Bijpiska l4, 1110 JOpiBHIOE

k =1y =1IK4 — Ilxp = 400 — 378,37 = 21,63 M

Busnagaemo xyT ¢ 3a popmystoro (7.10):
21,63 -360

¢ =21 100
YwmoeHi koopauHatu [1K4 Ha kpuBiii Bu3Ha4aeMo 3a popmyiamu (7.11)-(7.12):

= 12,40° = 12°24’

xns = 100 - sin12°24" = 21,47 m
yns = 100 — 100c0s12°24" = 2,33 m

OTpuMaHl yMOBHI KOOpAMHATH BiAKIagaemMo Bix modarky kpuBoi (Ilg) 1

BU3Ha4YaeMo nosioxkeHHs: 11K4 Ha kpuBii.

7.2.4. IlodynoBa nonepeyHuKiB. BusHaueHHs1 00’ €MiB 3eMJISIHUX POOIT

3a oTpUMaHUMH (DAKTUYHUMH BIAMITKAMHU AJI1 KOXKHOTO 3 IMIKETIB, MPOMIXKHUX

TOYOK 1 TOUOK TOIMEPEYHHKIB JIIBOPYY 1 MPAaBOPYydY BiJ HUX OYIAyIOTh MOTNEPEUHI

npodini y macmirabi (puc. 7.1, 6).

[To yepBOHMX BIAMITKAaxX Ha MiKeTax OyIyIOTb MOBEPXHIO JOPOTH BIAMOBIAHOI

ITUPUHA 3 HOPMAaTUBHUMU KyTaMU YKOCIB OOpTiB BUIMOK Ta HACHITIB. 32 OTPUMaHUMU

npodiasimMu rpadoaHaTITUHYHUM CIIOCOOOM a00 IIJIaHIMETPOM BHU3HAYAOTH IUIOINI

MOTIEPEYHUKIB, 0 BIJMOBIIAIOTh BUIMKaM a00 HAacUIaM Ha XapaKTepHUX TOUYKaX, 1

BHU3HAYaIOTh 00’ €MU YCIX BUIMOK 1 HACHUIIIB Ha Tpaci.
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Hanpuxnan, aist ginsaku Bia [TKO no Touku HynboBux poOit 1. 4 (puc. 7.1, a),
po3ramoBaniii Ha BiacTaHi x Big [1K0420, 00’€M BUiIMKH BU3HAUa€EMO SIK CyMy 00’ €MiB
Ha auigHkax [TKO+T1KO4z0 1 [TKO420+T. 4 32 popmyoro:

So+ So,, S04 T 54 (7.13)
Vi= T do-o,,, T do, 504
ne So, So+20 — IUIOII MONEPEYHMKIB Y BIiANOBIIHMX Toukax, M% Sy, = 0 — muoma

nepepizy B TOULi HYJILOBHX poOiT, M% d — IO310BXHA BiICTaHL MiX BiIIOBiTHMMH

TOYKaMH, M; do,,—4 = X — BIJICTaHb JI0 TOYKU HYIHOBHX POOIT, M.

7.3. BUCHOBKH

VY BHUCHOBKax BKa3ylOTh TOJIOBHI pe3yJbTaTH POOOTH, OLIHIOITH TOYHICTh

MIIpaxyHKiB, MIATBEPKY€ETHCS TOCTATHICTh 3100yTOT TOUHOCTI.

7.4. 3anuTaHHA 1)1 caMoIiepeBipKU

1. V sxoMy nopsiiky mpoBOJSAThCS poOoTH 3 HiBemoBaHHA Tpacu? CyTh IHX
POOIT.

2. B sakiii mociqoOBHOCTI MTPOBOIUTHCS 00pOOKa pe3yIbTaTiB HiBetoBaHH:? Sk
0OYHUCITIOIOTHCS A0COIOTHI BIAMITKH MIKETIB 1 TPOMIXKHUX TOUOK? SIK TTPOBOIUTHCS
MOCTOPIHKOBHI KOHTPOJIb?

3. SIki BUMOTH BUCYBAIOTHCS JI0 TpacH (4€pBOHOT JIiHIT) MPU MPOESKTYBaHHI?

4, Ilo Take "Touka HYJBOBUX poOIT"? Sk 3HaWTH BiacTaHb a0 Hei, il
aOCOJIIOTHY BIAMITKY?

5. o Take yxwi miHii? Ak #OTO 3HAXOAATH JJIs TPOCKTHOI AUISTHKU TPacHu?

6. SIx BU3HAYAIOTHCS TOJIOBHI MapaMeTpy KpuBoi? SIK MpOBOIUTHCS BUHECCHHS

MIKETY Ha MICLIEBICTH?
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