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BeepgeHue

HuBennpoBaHns NOBEPXHOCTW MO KBagpatamM MPUMEHSETCS Ha OTKPbITOW
MECTHOCTM €O CNlabo BbIPaXKEHHLIM penbe)oM ANf MOMyYeHUa Tonorpamnyeckoro
nnaHa MeCTHOCTM B KpYNHOM MacwTabe A8 NPOEKTUPOBaHWA BepTUKalbHOW
NNaHUPOBKN MPW  MPOMBILLIEHHOM W >KWUAOM CTPOWUTENbCTBE, OCYLUIUTENbHONW WU
OpOCUTENBHO ceTeld, MPUCTaHLMOHHBIX NI0WaA0K, a3pogpoMOoB U Ap.

HwvBenumpoBaHMe HauyuMHalOT C MOCTPOEHWUS HA MECTHOCTU CeTKW KBajpartos,
KOTOpYl pa3buBaloT TEOAONUTOM W PyneTkoi. Pasvepbl KBagpaTtoB 3aBUCAT OT
macwTaba CbeMKU U ee HasHaueHWs, penbeda MecTHOCTW, 33faHHON BbICOTbI CeveHus
penbetha n Apyrux (akTopos. [MHA CTOPOH (UIyp Ha MnaHe He [0/XHa NpeBsblllaTh
2—4 cm. Hamnbonee 4acTo UCMOMb3YHOTCSA KBaApaThbl CO cTopoHamu 20 1 40 M.

Toukn ceTKM 3akpennsoT  KonbsimMu. OJHOBPEMEHHO C  pa36buBKOA  u©
3aKperijieHneM BeplIMH KBafpaToB BefyT CbeMKy CUTyauuu C 3aHECeHWEM pe3ynbTaToB
B abpuc. Ha abpuce Kpome BepLUMH KBAApaTOB YKa3blBatOT MOMIOXEHWE MAKCOBbLIX U
[JONONHUTENbHBLIX TOYeK, HanpasfieHWe CKaToB MEeCTHOCTW, rpaHuLbl KOHTYPOB U
Ha3BaHue yroauii.

Mo OKOHYaHWM pasbuBKWM KBALPATOB HUBENVPYKOT WX BepLMHbl. [pu
HVWBENNPOBAHUM MO  y4yaCTKy CBbEMKWM MPOKNaAblBaloT  HMBENUPHBLIA  X04 C
MPOMEXYTOYHbIMU TOYKaMW B BeplUMHAaX KBa4paToB. PaccTosHMe OT HuBenupa [fo
peikn Jo/mKHO 6bITb He 6onee 100— 150 M. PesynbTaTbl M3MEPEHWUIA BbIMWCHIBAKOT B
creLmanbHbIA XypHan HUBENNPOBaHWA NOBEPXHOCTU.

PaboTbl MO  HMBENMPOBAHMIO  MOBEPXHOCTM  3aBEPLUAIOT  COCTaBNEHUEM
TOnorpagmyecKoro nnaHa yyactka MecTHOCTM.

BepTukanbHas nnaHupoBka - npeobpasoBaHue CYLLECTBYIOLWEro penbeda
MECTHOCTM B MNPOEKTHbI/A,  OTBevalowmii  TpeboBaHWAM  CTpOMTENbCTBA U
6naroyctpoiictBa TeppuTopuu. COCTaBHOW YacTbl0 BEPTUKANbHOW  MNaHWPOBKM

ABNAETCA NPOEKTUPOBaHUE FOpMBOHTaﬂbHOVI N HaKMOHHON nnockocTel nnowanok.



Bbi6Op MpOEKTHOW MOBEPXHOCTW OMpPefensieTcsi O0COGEHHOCTAMW  CTPOUTENbCTBA,
Tpe6oBaHUAMMW HOPMATUBHBIX JOKYMEHTOB C Y4eTOM 3KOHOMUYECKMX MoKa3aTenei.

Han6onblunii 3KOHOMUYECKMiA 3(hdeKT Noay4yarT TOrAa, Korpga cobnofaercs
ycnoBue 6anaHca 3eM/ISHbIX MacC (PaBeHCTBO OGBEMOB BbIEMKM W Hacbinu) W
MWUHMMYMa 3eMJsiHbIX paBoT. B 3TOM cnyyae nNpu  NAaHWPOBOYHBLIX paboTax
U36bITOYUHBI/ TPYHT He BbIBO3AT M He MPUBO3AT HELOCTAMOLLWIA, a MEepeMEeLLalOT ero Ha
nAaHUMpyemoi naoLagke.

B npouecce MpoeKTMPOBaHMs MOWAAKM ONpeAenstoT 06beM rpyHTa (06bem
3eM/ISHLIX PaBoT), KOTOPbIA [OMKEH ObiTb BbIHYT U HacbiMaH, a TakXe CMETHYHO
CTOMMOCTb €10 NepemeLLeHus.

Mpu BbIMOSHEHWNM PACYETHO-TPaNueckoii paboThl CTYAEHTbI AO/MKHbI HAYUUTHCS
CTpOMTL  TOmorpaguuyeckuit  nnaH  y4yacTKa  MECTHOCTM M MPOEKTMPOBaTh
FOPU3OHTANbHYK U HAaK/JOHHYK  MOWaAKy' MO  VMEeKWMMCs  pesynibTatam
HUBENIMPOBAHUS MPU YCNIOBUSIX MUHUMYMa 3eM/IsHbIX PaboT 1 6asaHca Macc.

KaXfblii CTyfeHT BbIMOMHAET WHAMBWAYaNbHbIA BapuaHT 3afaHuii, KOTOpbIii
BblAAETCA NpenojaBaTe/sieM B BUfe OTMETOK Hauya/bHOr0 M KOHEYHOrO PErepoB, a Takxe
MaKCMMa/IbHOTO YK/IOHA i0 1 AUpeKLMOoHHOro yrna Qo Ans NPOEeKTMPOBAHWS HAK/OHHO

nnowaakn (cM. npun.).

1. ObBWNE CBEAEHUNA
1.1. COJAEPXAHWE 3AOAHUNA N NCXOAHbIE LAHHbBIE
BbINonHeHNe pacyeTHO-rpaMyeckoin paboTbl COCTOMT M3 ABYX uacTeld. lNMepBsas
YyacTb 3afjlaHusa BK/OYaeT B cebd 06paboTKy >XypHasna-CXeMbl HWUBENWMPOBAHWUA W
MOCTPOEHWNSA TOMOTPaMyYecKoro rnaaHa yyactka MecTHoCTU. BTopas - npoekTWpoBaHue
rOPU30HTANbHOW W HAKMOHHOM MOWAL0K C BblUMCIEHNEM 06BHEMOB 3eMSAHbIX MacC.
[Onsa coctaBneHus Tonorpagpuyeckoro nnaHa B MacwTabe 1:500 ¢ ceyeHueMm

penbeda yepes 0,25 M Ha puc.l npuBefeH abpuc CbeMKW. [NUHbI CTOPOH KBajpaToB



coctaBnaoT 20 M. JKypHan HVBENMPOBaHWA MOBEPXHOCTM MOKa3aH Ha puc.2.
HuBenvpHbIA X04 NPONOXeH Mexay penepamu 1 m 2 yepe3 CBA3yHOLWME TOUKM -
BepLWMHY KBagpata B2 u '3, CTOpPOHbI HMBE/IMPHOTO XOA4a MOKasaHbl CM/IOLHON

NUHWeN, a HanpaB/eHUA Ha MNPOMEXXYTOYHbIE TOYKWN - MYHKTUPOM.

Puc. 1L A6puc cbeMku
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2. COCTABJIEHVE TOMNMOIrPA®NYECKOI O NMJAHA MO PE3YJIbTATAM
HUBETMPOBAHWA MOBEPXHOCTW MO KBAOPATAM

BblumcieHne OTMETOK BepLIMH  KBAfpaTOB  BHIMOMHSAT B CleAyloLleid
nocnefoBaTe/IbHOCTU.

B HMBENMPHOM XOAe MO OTCYETaM YepHOW W KPacHOW CTOPOH BbIUMCASIOT
MPeBbILIEHUS W 3aMKCLIBAIOT CPEAHME WX 3HAYEHUS B HKYpHane HUBEMPOBaHNS
noBepxHOCTU (Ta6n.1). 3aTem BbIUNCASIOT CYMMY MPEBbILLIEHNIA, TEOPETUYECKYIO CYMMY
npeBbILLIeHUIE Mo hopmyre

©

(2

®)
1 pacnpefenstoT HeBA3KY MOPOBHY C 06PATHbIM 3HAKOM Ha M3MepeHHbIe NPEBbILLEHNS.

Mo oTMeTKam penepoB BbIYNCAAOT OTMETKY CBA3YIOLLNX ToYeK b2, 3.

Mpy BbIYMCEHNN OTMETOK MPOMEXYTOYHbIX TOYeK (BEpLUVH KBaApaToB) Ans
KaXON CTaHUMW BbIYMCAAKT ropu3oHTbl npubopa (M) - paccTosiHMe NOo OTBECHOM
NMHUW OT YPOBEHHOI NMOBEPXHOCTU [0 BU3MPHOI ocy npubopa, no thopmyne

M =H +8, (4)
rge H - oTMeTKa TOUKW, B - OTCYET MO YepHOI CTOPOHE Periku.

Hanpuwmep, ana ctaHuun | ropu3oHT npmbopa no Toukam Pnl n B2

MR, = 96,668 + 1,535 = 98,203 m; [TIE2= 96,635 + 1,565 = 98,200 m.

3a OKOHuaTeNbHOe MPUHUMAIOT CpefiHee 3HayeHue ropu3oHTa npubopa An1a
cTaHumm Inil = 98,202 M 1 BbINUCLIBAIOT €r0 C/ieBa OT CTaHL M.

AHanornyHoiM 06pa3oM BbIYMCAAKT FOPU3OHT npubopa ana ctaHumm 11, 1l n

BbIMNCbLIBAOT MOTyHYEHHbIE Pe3yNbTaTbl Ha CXeMY HUBENMPOBaHUA.



YKypHan H/BeNMPOBaHWS MOBEPXHOCTU

MpeBbiWeHMs, MM

Howmep OTcyeThbl Mo
peiike, MM
CTaH- TOYKM 3afi-  nepef- BblYUC-
ummn Hasefe- HASA HAA NeHHble
HUA
Pn 1 1535
| 6320 -30
b2 4785 1565
6351 -31
4786
1l b2 1236
6018 -256
r3 4782 1492
6278 -260
4786
1" r3 1637
6422 +368
Pn 2 4785 1269
6052 +370
4783
I'h Bi4=+81 mm

lhreop = +70 MM

fh=+11mm
fh»n = £ 14MM

cpea-

Hue

-30

-258

+369

ypas-
HEHHbIE

-262

+365

Tabnuua 1

I, m

98,203
98,200
98,202

97,871
97,865
97,868

98,010
987.007
98,008

OTmeT
KW, M

96,668

96,635

96,635

96,373

96,373

96,738

M0 BbIYUCNEHHBIM FOPU3OHTaM I'IpVIGOpOB n oTcyeTam no liepHOI‘/‘I CTOPOHE peeK

BbIUMC/ISIOT OTMETKM BEPLUMH KBAAPATOB (MPOMEXYTOUHbIX ToUeK). [ns BepwmnHbl Al:

HA=TMN1- cA=98,202 - 1,789 = 96,413 m.

[na sepwnHbl b1:

HB|=TT1,- cb, = 98,202 - 1,819 = 96,383 m.

[onyyeHHble 3HAYEHNA BbINUCHLIBAIOT B XXYPHa/ HUBENMPOBAHNA HUXE OTCYETOB

no peikam.



[ns nocTtpoeHuns Tonorpamnyeckoro nnaHa Ha fiMcTe YepTeXHoin 6Gymarn B
COOTBETCTBYIOLLEM MacluTabe CTPOAT CETKY KBafApaToB. 10 AaHHbIM abpuca HAHOCAT Ha
nnaH KOHTYpbl U NpeAMeTbl MeCTHOCTW. Cnpasa OT BepLUMH KBAApaToB BbIMUCHLIBAIOT
OTMETKM C oKpyrneHvem fo 0,01 m. [ins onpegeneHns MecTOMONOXEHNUS FOPU30OHTaNeN
BbINOMHAT WHTEPNONNPOBaHMeE. IHTEPNONMPOBAHWE MOXHO MPOU3BOAUTL TO/BKO
MeXfy TOoYKamMu, WMEIOLWMMM Ha MECTHOCTM CKaT TMNPUMEPHO OfHOr0 YKI/IOHa,
rpayMyecknM, OCHOBaHHbIM Ha MOCTPOEHUU NPOUNSA CKaTa, C MPUMEHEHNEM NaneTKu
W aHaIMTUYECKUM Crocob0M, OCHOBAHHOM Ha nojobum TPeyronbHWKOB puc.3.
Hanpumep, k ctopoHe A3-A4 npuknagbiBaloT MUTMMETPOBYIO IMHENKY U U3MEPSIOT
pacctofHue Mexay Toukamu 97,14 n 97,71; nycTb OHO paBHO 40 MM. PasHOCTb BbICOT
Mexgy aTumm Ttouykamu 97,71 - 97,14 = 0,57 M. Torga To4ku c oTmeTkamu 97,50 u

97,25 ByfyT Haxo4MTbCS Ha NaHe Ha pacCTOSHUM X OT Touku 97,71;

40-0,21 ... 40-0,46
, =—T3r—=147um; =32,3nw.
0,57 ! ! 725 0,57

Mo OKOHYaHUM WHTEPNOSIMPOBAHUS OJHOBBLICOTHbIE TOUKM GAMXKAWLLUX CKATOB
COEMHSAOTCA MMaBHbIMU JIMHUSMU - TOPU3OHTANsAMKU. [OpWU3OHTaNM, KpaTHble 5,
YTONLIAOTCS U MOANMCHIBAIOTCS TaK, YTO6bI BEPX LM(PbI NMOKa3biBal NOABEM.

MnaH odopmnseTcs B TyLUM B COOTBETCTBUWM C AelCTBYIOLIMMUN YCOBHLIMM

3Hakamu. MpumMep 0thopMNeHNs nNiaHa NpUBeaeH Ha puc.4.

97,75

97,14 (A3)

Puc.3. IHTepnonupoBaHue ropr3oHTanel aHaIMTUYECKUM COCOGOM



1:500
BbicoTa ceyeHuns penbeda 0,25 M

MnaH cocTaBun CTyA.
Mr-102 rlerpos C.A.

Puc.4. MNnaH yyacTka CTpoUTeNbLCTBa



3. MPOEKTWPOBAHWE TMOPU3OHTAJ/IbHOW NJAOWALKN C
COBNMIOAEHVEM BAJTAHCA 3EMJTIAHBIX PABOT
MpoeKTUPOBaHME TOPU3OHTAILHOM NAOWAAKM NpPU  YCNOBUAX  MUHUMYMa
3eMAsHbIX paboT M 6GanaHca Macc SBNAETCA YaCTHOW 3afayeli BepTUKanbHOW
MNaHUPOBKU.
Mo (akTUYECKUM BbICOTaM BEPLUMH KBAfpaTOB HAXOAAT MPOEKTHYI BbICOTY

rOPW30HTA/bHOI MOLLAAKK MO (hopmyne

A _1H,+2EA1+19,+19< ©

4en

roe £Hj - cymMma (hakTUYecKMX OTMETOK BepLUMH, NPUHAANEeXallux TONbKO OAHOMY
KBajparty, £Hr - CymMmma (*JaKTI/IHECKVIX OTMETOK BEPLUWH, 06LLI|I/IX Ana AByx CMEXHbIX
KBafpaToB; £H3- cymMma (haKTUUYECKMX OTMETOK BEpLUMH, OBLUUX AN TPEX CMEXHbIX
KBafpaToB; £H4 - cymMMma (haKTUYECKMX OTMETOK BepLUMH, O6WMX ANs YeTbipex
CMEXHbIX KBagpatos; N - 4YMCNO KBagpaTos.

,ﬂ,ﬂﬂ AaHHOro y4acTka NpoekKTHasa OTMeTKa FOpI/I3OHTa]'IbHOVI nnowankn:

£H, = 95,52+96,34+96,89+97,55+97,71+96,41 = 580,42;

112 = 95,81+95,91+97,27+97,14+96,77+96,38+96,13+95,69 = 771,10;

£H3=96,44+97,26 = 193,70;

= 95,98+96,37+96,43+96,64+96,94+96,64+96,97 = 675,97;

580,42 + 2-771,10 + 3-193,70 + 4 -675,97
4-14

An= ='96,56Mm .
n
Mo BennunMHe HN v 3HayeHMAM (DaKTUYeCKMX OTMETOK Hd BeplinH KBagpaToB
BblUMCAAOT paboune oTMeTKM h no opmyne
h=Hn- Ho. (6)
Unucnosble 3HauyeHWs pabouymx OTMETOK TMOKasblBalOT Yy COOTBETCTBYHLLUX
BEPLUMH KBaapaTOB Ha KapTorpamme 3eMNsHbIX paboT (puc,5).

[anee onpefenstoT MOMOXKEHWE NIMHWIA HyneBblX PaboT (MHWMU MepeceyeHns

MPOEKTHOW MMOCKOCTM C TOMOrpahMueckoil MOBEPXHOCTbIO y4yacTKa). [ns aToro



12

Haxo4AT MOMIOXKEHWE TOYEK Hy/fEeBbIX paboT Ha Tex CTOpOHax KBafpaToB, BepLUMHbI
KOTOPbIX UMET paboyne 0OTMETKM C MPOTUBONONOXKHBLIMU 3HAKAMU.
PaccTosHMSA 0 TOYeK HyneBbiX paboT OT BEPLUMH KBAAPaTOB OMPefenstoT Mo
thopmynam
| — I - a'w 7
1 W+N”’ W+WwW’
rae |hi| n |h21- abcontoTHble 3HaYeHMst pabounx OTMETOK [BYX COCEAHMX BEPLUMH
KBagpaTa.
KOHTpOnb BblMUCAEHWIA: /, +/2=a
Hanpumep, Ha cTOpoHe KBagpaTa B4 - M4

20.0-0.12 N0 20.0-0.38 ...
= e =4.8m; B =152,

1 012+0.38 I 0.12+0.38
KOHTpoOnb: 4.8 + 15.2 =20.0 m.
CoefinHAS CMEXHble TOUYKWM HYNeBbIX paboT, MOMy4yaloT IMHUKO HYNeBbIX paboT,
MoKas3blBasl ee MYHKTUPHON NHNE.
BbluncneHms 06beMOB 3eM/ISHbIX paboT 3aHOCAT B BEAOMOCTb (Tabn.2).
B uenom KBagpaTe, He nNepecekaemMoM JIMHWER HyneBblX pPaboT, 06bLEMbI

BbIYMCASAIOT MO opmyne

®)

4
rae a- A/MHA CTOPOHbI KBaapaTta; £7T,- cyMMa paboumx 0TMETOK BEpLUMH KBajpaTa.
KBagpatbl, Nepecekaemble NMHWEN HYNeBbIX PaboT, AeNsT Ha NPOCTble QUIypbI

(Hanpumep, TpeyronsHukn). O6bEM TPEYronbHUKA BEIYMCASIOT NO popmMyne
y=n-~, ©)

roe M - nnoowagb TPeyronbHUKa; - CyMMa pa6oq|/|x OTMETOK BeEPLUUH

TPeyro/bHuKa.
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H,p=96,56 M

Puc.5. KapTorpamMma 3eMisiHbIX paboT Npu NPOeKTMPOBaHUK
OPU3OHTA/ILHON MOLLALKN
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Tabnuua 2

BefomMocCTb BblUMCIEHUSA 06bEMOB 3eM/IAHbIX pa60T

Howmep Mnowaab CpegHsas paboyas O6beMm 3eMNAHbIX paboT, M3
Gurypbl  urypsl, M2 0TMeTKa, M BblemKa (-) Hacblnb (+)

1 400,0 + 0,81 324,0
2 400,0 + 0,54 217,0
3 400,0 + 0,30 118,0
4 400,0 + 0,50 201,0
5 123,8 + 0,24 29,7
6 200,0 + 0,26 52,0
7 53,6 + 0,06 3,2
8 22,6 -0,03 0,7

9 140,7 + 0,06 84
10 48,0 + 0,04 19
1 152,0 -0,13 19,8

12 59,0 -0,15 8,9

13 12,8 + 0,04 0,5
14 35,2 -0,11 3,9

15 200,0 -0,35 70,0

16 152,0 -0,36 54,7

17 123,8 + 0,19 235
18 200,0 +0,20 40,0
19 52,8 +0,06 3,2
20 23,4 -0,03 0,7

21 76,6 + 0,04 31
22 76,2 -0,16 12,2

23 171,0 -0,14 23,9
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KOHTpO/IEM MpPaBMILHOCTW BbIYUCNEHWIA SIBNSIETCS PABEHCTBO CYMMbI NoLajel
Bcex (nryp obLueii nnowaamn yyacTka =n-a7=14-202=5600,0Mm2.

[Jlanee NpoBepstoT 6asaHC 3eMASHbLIX paboT no gopmyne

AV = -100%. (t0)
Iv.|+|Kh|

LK < 3%.

3. MPOEKTUPOBAHWE HAKMOHHOM M/IOWALKWN C
COBNMMOAEHNEM BANAHCA 3EMNIAHBIX PABOT
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[na npoekTMpoBaHNA HaKNOHHOW MOWAAKM 3a4al0TCa MaKCMManbHbIM YKOHOM
i0 N OWPEKUMOHHBIM YrNOM HarnpaBfeHNs MakKCUMAaNbHOro YK/0Ha ao. Hanpuwmep,
i0=0,025 1 a0—-154°00'".

3afaloTcs YyCNoBHOW cucTemoil koopaumHaT X, Y (puc.6) u BbluUCASKOT
KOOPAMHATbI LIEHTPa TAXECTU yyacTka no opmynam

5>, £y,
* y - — 7] Y« :_I'I y (11)
rae Xjuy, - KoopAuHatbl LEHTpa TAXeCTN OTAeNbHOro KBafpara; M- 41c/io KBafpaTos.

Hanpumep, Ans yyacTka MecTHocTu (puc-6) Haxogst

_10+10+ 10+30+30+30+30+50+50+50+50+70+70+70:4’d1M'

n 14
~10+10+10+10+30+30+30+30+50 £ 50 + 50+ 50470 + 70 4 g\,
14
3aTeM BbIYUCASAIOT YKNOHbI ix U /,,N0 ocam X n Y
ix =i0 mosao; /| =10esina0; (12)
r, =0,025- cos84°00' = 0,003; iy = 0,025 +sin 84°00' = 0,025.

MpoeKTHYIO OTMETKY LeHTpa TsXecTu onpegenstoT no topmyne (5)
Hu= 96,56 m.

Mo koopguHatam Xu, Yu u Hu HaxoasaT 0TMeTKY 6avbkailweid K LeHTPY TSHKecTu
BepLUMHbI KBagpaTa
Ad=Hy +1,(8> “Xu) +/, (Y10 - ¥,,);
H K} = 96,56 + 0,003 m(40 - 40) + 0,025 *(40 - 35,7) = 96,67 .

MpoeKTHbIE OTMETKM OCTaNIbHbIX BEPLUMH KBaApaTOB BbIYMCASAIOT MO hopmyne

W =Aw+1(X]- Xw)+iy(Yy- Y1), (13)

roe ij - HOMep BepLIMHbI KBafparta, BbiCOTa KOTOPO onpegensetcs. [MonyyeHHble

NMPOEKTHblE OTMETKW BbINUCLIBAKOT Ha puUC. 6.
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Mo dopmynam (7) onpegenstoT NOMOXKEHUE NUHUN HYNEBbIX PaboT. BbluncneHmne
paboumx OTMETOK U 006BbEMOB 3eM/SHbIX paboT BLIMOMHAKT B TOW  XXe
nocnef0BaTeNbHOCTU, YTO U MPY NPOEKTUPOBAHWUW FOPU30HTAIbHOV MOLWALKN.

Pe3ynbTaTtbl BblYMCNEHWI 0O6BLEMOB 3eMAAHbIX PaboT MpUBESEHbI B BELOMOCTM
(Tabn.3).

B CcBA3K C YNJIOTHEHUEM ¥ MOTEPE rPyHTa NpY €ro OTCbINKE B HacbiMb, 06bEM
BbIEMKM HECKO/IbKO YBE/IMYMBAKOT MO CpaBHEHWO C 06beMOM Hackinu. [ns
obecneyeHns 3aBblleHNA 06beMa BbIEMKM AV yMEHbLUAKT BCE MPOEKTHbIE OTMETKU Ha
BENINYUHY

AH = W1, (14)
rge I - nnowagb yyacTka pabort.
Tabnuua 3

BefomMoCTb BblUMCNEHNA 00bEMOB 3EMISIHbIX pa60T

Howmep Mnowagb CpegHss paboyas O6beM 3eMsAHbIX PaboT, mj
urypel  urypsl, M2 0TMeTKa, M BbleMKa (-) HacbInb (+)
1 400,0 + 0,26 104,0
2 400,0 + 0,49 196,0
3 400,0 + 0,74 296,0
4 184,0 -0,15 27,6
5 102,0 -0,24 24,5
6 16,0 + 0,10 1,6
7 98,0 + 0,08 78
8 91,4 -0,09 8,2
9 98,0 +0,20 19,6
10 190,0 +0,12 22,8
n 20,7 +0,13 2,7

12 400,0 + 0,35 140,0
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OKOHYaHue Tabn.3

13 400,0 + 0,56 2240
14 400,0 -0,50 200,0
15 179,3 -0,26 46,6
16 34,5 -0,18 6,2
17 184,6 -0,30 55,4
18 16 + 0,01 0,02
19 184,6 -0,12 22,2
20 78,9 -0,17 134
21 15,4 + 0,09 14
22 121,1 + 0,08 9,7
23 56,4 -0,05 2,8
24 121,1 + 0,21 25,4
25 165,4 + 0,13 215
26 57,1 + 0,15 8,6
27 400,0 -0,72 288,0
28 400,0 -0,55 220,0
29 400,0 -0,44 176,0
| 5600,1 1090,9 1081,1
—--
AV o8 0,004 = 0,4%

|'B+vH “ 1090,9 + 10811 ~

4. ODOPMJIEHVE PACYETHO-TPA®UNUYECKOW PABEOTbI
OdopmneHrie paboTbl BbINOMHSETCA Ha nuctax Gymaru gopmara A4, OTueT

pacuyeTHO-rpauyeckoii paboThl JOMKEH COAEPXKaTh ClefytoLLee:
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- pacyeTHO-NOACHUTENbHYIO 3anucky (Uenb 3afaHus, WCXOAHble [AaHHble, XO0[4
BbIMO/IHEHWS, PACYETbl BbIYNCIEHWIA);

- abpuc cbemku;

- )KYpHa/l HUBEIMPOBaHNA NOBEPXHOCTH;

- Tonorpaguyeckunii niaH yyactka MECTHOCTH;

- KapTtorpamMmy 3eMsHbIX paboT M BeLOMOCTb BblYWCIAEHUS OOBLEMOB 3EMSAHbIX
paboT AN rOPM30HTA/IbHON NIOLWaaKu;

- KapTorpammy 3eM/sHbIX paboT M BEAOMOCTb BbIYMCAEHWUS OOBLEMOB 3EMASAHbIX

paboT Ans HaKMOHHOM MoWaaKN.

5. BOMPOCHLI /14 CAMOKOHTPONA

1 Mepeuncnute cnocobbl CbeMKN CUTYaLUN.

2. YTo TaKoe MHTEPNOIMPOBAHME U KaK ero npoun3BoanTL?

3. MepeuncnnTe nocnefoBaTeNnbHOCTL Onepauuii npu 06paboTKe MaTepuanos
HWBE/IMPOBAHWA NOBEPXHOCTU.

4. Kak BblUMCINTb TOPU3OHT nNpubopa Ha CTaHUMU NpU  HUBEIMPOBaHUU
NnoBepxHOCTN?

5. UTo Takoe yKIoH?

6. UT0 Takoe paboune OTMETKM U KaK UX BbIYUCINTL?

7. C Kakoli LeNbto BbIMOHAKT BEPTUKa/IbHYH NIaHNPOBKY?

8. KaK BblYMCINTb KOOPAMHATLI LLeHTpa TAXECTU U ero NPOeKTHYIO BbICOTY?

9. Kak BbIYMCMAKOT MNPOEKTHbIE BbICOTbI NPU MPOEKTUPOBAHUN HAKNOHHOIA
naowagkn?

10. Kak onpefenutb 3HauyeHWUs MPOEKTHbIX YKNOHOB MO OCAM KOOpAMHAT npu
NPOEKTUPOBAHUY HAKNOHHbIX MI0OLWAA0K?

11. Kak no kapTorpamme 3eM/siHbIX paboT BbIYUCNAIOT 06bEMbI 3eM/IAHbIX Macc?

12. O6DBACHUTE, YTO TaKoe ycnosue GanaHca 3eMNsHbIX Macc.
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13. Kak BbIUMCINTL MPOEKTHYHO BbICOTY FOPU30HTA/IbHON MoLwaaku?

14. Kak onpegenuntb NnosioXXeHne IMHUN HYNeBbIX paboT?

CIMMNCOK JINTEPATYPbI

OCHOBHas nuTepatypa:

1 WHxeHepHas reofe3vs: Y4yebHUK [ANif CTyA4. BbiclW. Y4eb. 3aBefeHUiA
/E.B.KnowwuH [n gp.]; nog pea. O.LL. Muxenesa. - 8-e u3g., ctep. - M.: N3gaTenbckuii
LeHTp «Akagemus», 2008.

2. ®epotos TI.A., HepetuH A.A. OCHOBbl a3poreofesvv ” WHXEHEPHO-
reofieanyeckme paboTbl: YYeOHUK ANA CTYA.YUPEXAeHWI Bbicll.Npod.06pa3oBaHus. -
M.: M3pgaTenbckuii LEHTP «AKagemusi», 2012. - C. 272.

3. YcnoBHble 3Haku Ans Tonorpauyeckux nnaHos Macwita6os 1:5000, 1:2000,
1:1000 » 1:500. - M.: Hegpa, 2005.

[LlononHuTenbHas nutepatypa:

1. NlabopaTopHbI/ NPaKTUKYM MO WHXXEHEPHOI reofesnn: yyebHoe nocobue Ans
BYy30B/B.®. lykbaHOB [ Ap.]. - M.: Hegpa, 1990. - C. 336.

2. TpakTMKyM N0 WHXEHEpPHON reofesun: yuebHoe nocobue  Ans
By308/6.5.JaHunesny [u gp.]; nog pen. B.E.HoBaka. - 3-e n3g. nepepab. u gon. - M.:
Heppa, 1987. - C. 334.

3. Nekyun no Teme «Tonorpaguyeckme CbeMKu».
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MpunoxeHwve
Tabnuua 1

OTMEeTKU penepoB CbeMOYHOM CETU A1 NHAUBUAYANbHBIX 33faHWii

BapuaHT HassaHue OTmMeTKa BapuaHTt Ha3saHue OTmeTKa
penepa penepa, M penepa penepa, M
1 1 58,745 21 1 46,978
2 58,813 2 47,045
2 1 77,452 22 1 51,653
2 77,540 2 51,743
3 1 64,369 23 1 60,589
2 64,462 2 60,682
4 1 59,265 24 1 72,330
2 59,355 2 72,418
5 1 85,345 m 25 1 88,650
2 85,434 2 88,717
6 1 91,847 26 1 83,544
2 91,940 2 83,635
7 1 66,183 27 1 79,023
2 66,255 2 79,094
8 1 72,894 28 1 65,650
2 72,981 2 65,743
9 1 83,550 29 1 59,412
2 83,617 2 59,484
10 1 94,653 30 1 48,562
2 94,743 2 48,649
1 1 54,669 31 1 54,630
2 54,748 2 54,738
12 1 68,326 32 1 63,950
2 68,416 2 64,019
13 1 78,680 33 1 70,152
2 78,768 2 70,235
14 1 91,562 34 1 82,451
2 91,655 2 82,527
15 1 85,560 35 1 80,445
2 85,651 2 80,529
16 1 59,683 36 1 76,633
2 59,754 2 76,727
17 1 71,226 37 1 62,255
2 71,343 2 62,324
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OKoHuYaHue Tabn. 1

T 1 93,420 38 1 58,148
2 93,492 2 58,240
19 1 100,845 39 1 45,320
2 100,932 2 45,405
20 1 56,125 40 1 92,845
2 56,192 2 92,935
Tabnuua 2

3HaueHNs MaKCUMaNbHOTO YK/IOHA i0 U AUPeKLMOHHOTO yria a0ans
VHAUBUAYANbHbIX 33iaHnii

BapuaHT Makcumanb-  [JupekuuoH- — BapuaHT  Makcumanb- — [JUpeKunoH-

HbIli YKNOH i0  HbI yron a() HbI YKNOH i0  HbliA yron a0
1 0,016 235°36' 21 0,025 114°54'
2 0,024 153°30’ 22 0,018 188°00'
3 0,018 94° 18 23 0,017 99045,
4 0,022 36°54' 24 0,019 300°48'
5 0,020 111°35' 25 0,022 100°36'
6 0,015 58° 19 26 0,023 201°30'
7 0,026 85°05' 27 0,021 119°44'
8 0,017 113°36' 28 0,020 225°56'
9 0,019 219°48' 29 0,024 144°33'
10 0,025 110°34' 30 0,025 45° 16'
n 0,021 80°55' 31 0,020 236° 18
12 0,020 136°22' 32 0,017 187°00'
13 0,027 65°18 33 0,016 207°54'
14 0,019 222°3I 34 0,024 195°00'
15 0,023 68°22' 35 0,022 55°10'
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17
18
19
20

0,026
0,019
0,022
0,020
0,025

295°00'
96°37'
165°36'
305°24'
143°54'
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36
37
38
39
40

0,019
0,021
0,020
0,025
0,017

OkoHYaHwue Tabn.2
335°00’
256°08"
120°55'
10r 10
159°15’



